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1 {BK(E)GJ'D(')M?%LIBE)THI:IX efVHUL 6 4 6 4
2 | Bcero yacos 216 144 216 144
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12 paboTa, PI"3(P)/pedepar, P KOHTp.| P KOHTP.| P KOHTP.| P KOHTP.
NOArOTOBKA K KOHTPO/IbHOW
paboTe)
13| Bug attectauum C] C] C] C)
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Paboyas nporpamma cocTas/ieHa Ha OCHOBaHWM (pefepasibHOro rocyaapcTBeHHOro 06pa3oBaTe/IbHOro
cTaHAapTa BbicLLero obpasoBaHus NO HanpasneHuio (cneyunanbHocTK): 03.03.02 dusmnka

& OC BBefeH B aeinctame npmkasom Ne891 ot 07.08.2020 r. , aata yTBepxaeHms: 24.08.2020 .

MecTo AucumnArHbI B CTPYKTYpe yue6HOro nnaHa: bnok 1, o6s3atenbHas

Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENM BbINYCKHMKA MO HaNpaB/eHNIO
(cneumansHocTn): 03.03.02 Pursnka

Pa6ouasi nporpamma o6cy»/jeHa Ha 3acefjaHnm Kadeapbi

dYny, 31.08.2022

YTBepX/aeHa Ha CoBeTe PU3NKO-TEXHNYECKOTO (hakynbTeTa, NPoTokon Ne 6 ot 31.08.2022

3aBeaytoLumii Kadeapoii:
C.H.C., A.(0-m.H. Bypzakos A. B.

OTBETCTBEHHbI 32 06pa30BaTe/bHY0 NMPOrpamMmy:

3aBeflytowmii Kadeapoi bypaakos A. B.



1. BHewHe TpeboBaHWSA

Tabnuua 1.1
KomneTteHuumn
Mpynna "
VHanKaTopbl JOCTMXKEHMS KOMMNETEHL WA
MpodeccroHabHbIe MK-4.B/HA CnocobHOCTb OCYLLECTBASTb MPOEKTHYHO AeATeNbHOCTb Ha BCEX aTanax
KOMMETEHL U YKM3HEHHOTO LIMK/Ia NPOoeKTa
MK-4.B/HA. 2 YNMeTb OpraHv3oBbIBaTb ¥ KOOPAMHWUPOBATL PaboTy y4aCTHUKOB MPOEKTa
YHuBepcasibHble YK-1 CrnocobeH oCyLecTBASATb MOUCK, KPUTUYECKNIA aHANN3 U CUHTE3 MH(opMaLuK,
KOMMETEHLIMK NPUMEHSATb CUCTEMHbI MNOAXO0/ AN PeLleHWst MOCTaBNeHHbIX 3aaau
YK-1. 1 3HaeT npuHumnbl c6opa, 0T6opa 1 0606LLEHNS MHDOPMaLMN.

2. TpeboBaHunsa HI'TY K nnaHMpyemMbIM pesysibTaTamM 06y4eHUs, COOTHECEHHbIM C
NHAMKAaTOopaMu AOCTUXXKEHNSA KOMMETEHLMIA

Tabnuua 2.1

NHANKaTOPbI AOCTUXEHUSI KOMMNETEHLMIA

PesynbTaTbl 00y4eHNs

dopMbI opraHmnzaumm
3aHATUN

IIK-4.B/HA. 2 YMeTh Opranu30BbIBaTh H KOOPAHHHPOBATH PadoTy
YYACTHHKOB MPOEKTA

YMETb peLlaTh KOHKPETHbIe OpraHn3auyoHHbIe 1 (hr3nyeckme NpobiemMbl 1 3a8a4n
C NpvBJieYeHNEM COOTBETCTBYIOLLIETO MaTeMaTUYECKOro annapara, yMeTb
MCMNO/b30BATb MOHATWSA, 3aKOHbI M MOJENWN MEXAHUKW, a TakKe (hyHAaMeHTa/lbHble
ABNEHNA N 3PPEKTLI B 0611aCTU (PU3NKIU, IKCNIEPUMEHTA/IbHbIE Y TEOPETUYUECKME
METO/bl UCCNEAOBaHNIA.

Nekumm; MNpakTUyecKme 3aHATUS,;
CamocTosTeNbHas paboTa

YK-1. 1 3naer npuHIUIbI cfopa, oT60pa U 0600eHUsT HHPOpMANMH.

3HaTb MOHATWS, 3aKOHbI M MOJIENM MEXaHWKW, 3NeKTPOAMHAMIKM, KBAHTOBO
Teopun, TEPMOANHAMMKN N CTATUCTMYECKOI (DU3UNKK, a TaKke (hyHAAMeHTabHble
ABNEHMA 1 3PDEKTbI B 061aCTU (IU3MKK, IKCMEPUMEHTA/bHbIE N TEOPETUYECKNE
MeTOoAbl UCCef0BaHUIA, MOAENNPOBATL NOHATME KPUCTASIIMYECKON PELLETKN U ee
KonebaHwi.

Nekumm; MNpakTUYecKme 3aHATUS;
CamocTonTenbHas paboTa

3. CofepykaHue 1 CTPYKTypa ANCLUN/NHBI

Tabnuua 3.1
M3 Hux B MHankKaTopsl
o AKTUBHbIE
Tembl nekuynn Yacbl |thopwme npaxT. hopMbl, uac AOCTMKEHMA YyebHas [eATENNbHOCTb
noAr., vac. ' " | xomneTeHuuiA

CemecTtp: 5

AnpakTuyeckasi eAMHNLA: Y PaBHEHUS [BVKEHUS N 3aKOHbI COXPaHEHUSI.

1. Yactuubl 1 MaTepuanbHble
TOYKM; CUCTEMBI
MaTepUuasibHbIX TOYEK.
®PU3MYECKMIA NPUHLMN
OTHOCUTENbHOCTU U
NHepLMaibHbIE CUCTEMBI
otcyeta. OTHOCUTENBHOCTb
"anunes; npeobpasoBaHms
Manunnes.

MK-4.B/HA
2,YK-1.1

"1 lekumsa

2. 3aKOHbI HbHOTOHA.

lMNoTeHUManbHbIe MoNA 1 CUMbI.

YpaBHeHUs ABVKEHWS.
PenatueucTckue agdeKkTsbl B
MEXaHUKE.

MK-4.B/HA.

2,YK-1.1

Nekuwnsa




3. IHTerpanbl gBuxxeHMs.
SHeprusa. mnynsc. LieHTp
WNHEPLMUN CUCTEMBI
MaTepuasibHbIX TOYEK.
Cuctema LeHTpa UHepLMK.
MOMEHT nmnynsca 1 MOMEHT
cunbl. CBA3b 3aKOHOB
COXpaHeHWs Co CBOMCTBaMM
CUMMETPUN CUCTEMBI.

MK-4.B/HA.
2,YK-1.1

Nekumnsa

AnpakTnyeckas egmHuLa: OgHOMEpPHOe ABMXeHME. OCHOBbI

Teopun KonebaHwii.

4. O6Lyme cBOCTBa
OAHOMEPHOTO ABVDKEHMS.
MoTeHuManbHbIe MbI 1
6apbepbl. PUHUTHOE U
VH(VHUTHOE ABVKEHNE.
Toukun nosopoTa. ToUKu
YCTONYMBOIO U
HEeYCTOWYMBOro paBHOBECKS.

MK-4.B/HA.
2,YK-1.1

Nekuwnsa

5. KonebaHusa B6m3n Touek
YCTONYMBOr0 paBHOBECHUSI.
JINHEHbIA rapMOHNYecKuiA
ocunnnatop. AMNANTyaa,
yacToTa, hasa. I30XPOHHOCTb
JINHENHbIX KoNnebaHWiA.
dazoBas Ma0CKOCTb.

MK-4.B/HA.
2,YK-1.1

Nekuus

6. 3aTyxaroLime NnHeHble
KonebaHus. JekpeMeHT
3aTyxaHusa u
NorapuMUYeCKnin AeKpemMeHT
3aTyxaHus. Cnekrp
3aTyXaloLmx KonebaHuii.
peLlaTb NpoCTeiLve 3agaun,
CBfA3aHHble C KonebaTeIbHbIMU
1 BO/IHOBbIMY CBOMCTBaMU
nnasmbl, NPOBOAUTL MPOCTble
pacyeTbl 3/1EMEHTOB
N1a3MeHHbIX YCTaHOBOK,
MPeacTaBnsaTb OCHOBbLI (PU3NKK
BbICOKOTEMMepaTypHOM
nnasmbl, a TakKXKe OCHOBbI
pa3paboTku
ANEKTPOPU3NYECKNX
YCTaHOBOK, NpeAHa3Ha4eHHbIX
A1 paboTbl C NIa3MON Un ¢
ee 1Crob30BaHNEM B
TEXHO/IOTUYECKUNX LIENAX.

MK-4.B/HA.
2,YK-1.1

Nekuunsa

AnaakTuyeckas eanHuLa: 3agada aByx Terl.

8. 3agava Kennepa:
HBIOTOHOBCKMI 1
KY/JIOHOBCKWIA MOTEHLMASbI.
3aMKHYTOCTb OpPOUTHI
(PMHUTHOTO [ABWKEHUS;
3aBUCUMOCTb (DOPMbI ee
opbuTbI OT 3HEPrUK. 3aKOHbI
Kennepa. Bnnaxue
PeNATUBUCTCKMX NOMNPaBOK,
npeLeccus opouTbl.

MK-4.B/HA.
2,YK-1.1

Nekuwnsa




9. 3aKOH coxpaHeHus
MMNynbCca U BblAeNeHme
ABVKEHWSA LiEeHTpa Macc.
OTHOCKTENbHOE [BUXKEHNE,
npuBefeHHas Macca. 3aKoH
COXpaHeHMsi MOMeHTa
MMNynbCa U CBefieHMe K 3aa4e
0 ABVKEHWM B
LIeHTPa/IbHO-CUMMETPUYHOM
none. LleHTpo6exkHas aHeprus,
3(pheKTVBHLIN NOTEHUMaN.
CeKTopmanbHasa CKOpOCTb.

MK-4.B/HA.
2,YK-11

Nekumnsa

10. TpaeKkTopmm NHHUHUTHOTO
[BVIXXEHWA. PaccesiHne YacTuLl.
3hheKTNBHOE CeYeHme
paccesHns. ®Popmyna
Pesepthopaa. KynoHosckoe
paccesiH1e TOXAECTBEHHbIX
yacTtuy,

MK-4.B/HA.
2,YK-1.1

Nekuunsa

AnpaakTuueckas eanHuLa: [BUKeHVe TBEPAOro Tena.

11. ¥YrnoBasa ckopocTb. TeH30p
nHepumn. MOMEHT nmMnybca
TBEPAOro Tena. YpaBHeHUs
[BV>KEHNS TBEPAOro Tena.
SiinepoBbl YrNbl. YpaBHEHWS
dinepa.

MK-4.B/HA.
2,YK-1.1

Nekumnsa

12. iBxeHWe B
HenHepLumaibHOM cucTeme
oTcyeTa. LieHTpobexxHas u
KOPVONINCOBA CUJIbI.

MK-4.B/HA.
2,YK-1.1

Nekuunsa

AvpakTyeckas eanHmua: JlarpaHxes U raMuIbTOHOB (hOpMannaMbl.

13. O606LIEHHbIE KOOPANHATSI
N CKOPOCTU. PYHKLUA
NarpaHxa. MpuHumn
HauMeHbLLEro AencTems;
ypaBHeHWs JlarpaHxa.
MexaHnKa YacTuL, CO CBA3AMU.

MK-4.B/HA.
2,YK-1.1

Nekuus

14. KaHOHWYEeCKUIA MMMYNbC U
(yHKLMA TaMunIbTOHa.
KaHOHWYecKMe ypaBHEHNA
MamnnbTOHa. CKOBKM
NyaccoHa. KaHOHWYecKne
npeobpasoBaHus, UX
npoussosLumne hyHKUNK.
Teopema Jinysunns.

MK-4.B/HA.
2,YK-1.1

Nekuunsa

15. 1BM>KeHMe Kak
KaHOHMWYeCKoe
npeobpasosaHue. PYHKLMA
AeNCTBUA, ee CBSi3b C
NMNyNbCaMU YacTULL 1
(yHKUMen MamnnbToHa.
YpaBHeHue
FramunbTOHa-AKO6M.
PasaeneHvie nepeMeHHbIX B
ypaBHeHMM
FramunbTOHA-AKO6W.
MepemeHHble AeCTBME-YTON U
afimabaTyecKune NHBapPUaHTBI.

MK-4.B/HA.
2,YK-1.1

Nekuus




CemecTp: 6

JnpakTudeckas einHuLa: YpaBHeHNA MaKcBesnia B BaKyyMe.

80. BeefieHue. 3akoH KynoHa,
3aK0oH Amnepa. [N10THOCTb
3apsga, N10THOCTbL TOKa,
ypaBHeHWe HenpepbIBHOCTY.
Cuctembl eguHul, (CIA,
CGSE).

MK-4.B/HA.
2

Nekumnsa

81. DnekTtpocTaruka. lNMone
TOYEeYHOro 3apsaaa, NPUHUMN
Cynepnosumun, CUIoBbIe
NnHKK. 3akoH Maycca. PaboTa
B 3/1EKTPOCTATUYECKOM MOJS1E,
He3aBUCUMOCTb paboThbl OT
nytun, Teopema Ctokca. Nosne un
NoTeHLMas NPOU3BO/IbHOM
CUCTEMbI 3apA0B, ypaBHEHVE
lNyaccoHa.

MK-4.B/HA.
2

Nekuus

82. MarHuTocTaTtuka.
MarHuTHas NHAYKUWS,
NPUHLMN Cyneprno3nunu,
MarHWTHbIE CU/I0BbIE INHWK,
LUMPKYIALUA MArHUTHOMO NoNA
1 ero HemnoTeHLNaIbHOCTb,
OTCYTCTBME MArHUTHbIX
3aps/10B. BeKTOpPHbIi
NoTeHL a1, KaImbpoBoYHas
cB060ja, ypaBHeHuWe
lNyaccoHa.

MK-4.B/HA.
2

Nekuwnsa

83. 3akoH Papages
3N1eKTPOMarHUTHOM UHAYKLNN.
Tok cMmelLeHus. [onHas
cucTeMa ypaBHeHMWiA
Makcsenna
(andpdhepeHUManbHas n
WHTerpasbHas opma).
CKanspHblIii 1 BEKTOPHbIV
MoTeHUmMasbl, UX CBA3b C
nonsmu. I"'pagneHTHas
(kanmbpoBoYHas)
MHBapWaHTHOCTb, YC/IOBUE
JTopeHua, ypaBHeHue
Lanamb6epa. Apyrue
KaJIMOPOBKU.

MK-4.B/HA.
2

Nekuwnsa

AvpakTrnyeckas eanHmua: CneymanbHas Teopusi OTHOCUMTENIbHOCTM.




84. DNHLWTEAHOBCKWIA
MPUHLMMN OTHOCUTE/IbHOCTH,
CKOpOCTb CBeTa, Napafiokc
6/113HeLoB, COGCTBEHHOE
Bpems, NpeobpasoBaHue

A/ MHbI. TCeBA03BKNNA0BA
reoMeTpus,
MPOCTPaHCTBO-BPEMS
MWHKOBCKOTO,
BPEMEHMMNOA06HbIN 1
NPOCTPaHCTBEHHOMOLO6HbIN
NHTepBas, COGCTBEHHOE BPEMS.
IMoBOPOTLI B MI0CKOCTAX XY,
xt. MNpeobpaszoBaHns JTopeHLia.

MK-4.B/HA.
2

Nekuwnsa

85. UeTblipex-BeKTOpbI.
4-BeKTOp KOOpPAMHATHI,
4-ckopocTb. MpeobpasoBaHue
JlopeHua ans 4-BeKTOpOB,
KOHTpaBapuaHTHbIE U
KOBapuaHTHble BEKTOpA,
METPUYECKMNIA TEH30P.
MprmMepbl 4-BEKTOPOB,
4-rpaguneHT, 4-8eKTop
3HEPrnn-UMnysnbea.

MK-4.B/HA.
2

Nekuus

AvpakTryeckas eanHuLa: PensTMBMCTCKan KOBapMaHTHOCT

b YPaBHEHWA

Makcsenna.

86. 4-BeKTOpbI TOKa,
noteHumnana. KosapmaHTHas
3anunch ypaBHeHus
HenpepbIBHOCTUN U ypaBHEHUA
[Lanamb6epa, ycnosus JlopeHua
1 KaNM6pPOBOYHOM

cB060AbI. TeH30p
3/1eKTPOMarH1THOro nons,
KOBapuaHTHas 3anmcb
ypaBHeHui i Makceenna.
Mpeobpa3osaHus JlopeHua Ans
MOTEHLMAO0B 1 NOJew,
MNHBApPWaHTbI MO,

MK-4.B/HA.
2

Nekuus

87. PenatnencTckas yactuua B
3/IEKTPOMArHUTHOM MoJie.
[LelicTBre 1 hyHKUUSA
NarpaHxa cBO60AHOWA
yactuupl. PyHKUMA JlarpaHxa
4acTULbl B 3/1EKTPOMarHUTHOM
nose, KAHOHUYECKNIA NMNYNbC,
raMmunbTOHWaH. Y paBHeHVe
[BVXXeHus, cuna JTopeHua.

MK-4.B/HA.
2

Nekuwnsa

AnpakTuueckas eauHuua: CTaTuyeckme nossi.

88. CtatnyecKkume CUCTEMbI
3apA0B U TOKOB,
MY/IbTUMO/IbHOE Pa3/IoKEHUNE
NOTEHLMANO0B 1 NoNel Ha
60MbLUNX PACCTOSHUAX.

MK-4.B/HA.
2

Nekuus




89. CtaTnyeckas cuctema
3apaoB. MNonHbIi 3apag,
ANMNONbHbIA MOMEHT,
KBagpyno/bHbIA MOMEHT.
Mone annons. Mone cucTemsl
TOKOB. MarHuTHbI Aunosns,
ero BEKTOp-NoTeHLMan 1 rnorse.
"'MpomarHUTHOe OTHOLLEHME.

MK-4.B/HA.
2

Nekuus

AVpaKTyeckas eaqnHMLLA: dHEPTIs 3

IEKTPOMarHMTHOro nosas.

90. MnoTHOCTb 3Hepruu,
BekTOp lMoWTHHra.
AneKTpocTaTNyecKas aHeprus
CuCeMbl 3apsf0B, 3Heprus
B3aVIMOJENCTBMA ABYX
noacuctem. Knaccuueckuii
pasinyc 3M1eKTPOHA, rpaHuLLbl
NPUMEHUMOCTM K/TaCCUYECKOW
3NEKTPOANHAMMUKMN.
KomnTOHOBCKUIA pagnyc
3N1eKTpOHa.
MpocTpaHCTBEHHbIV MacLITab
CU/MbHbIX, CNabdbIX U
rpaBMUTaLMOHHbIX
B3aVIMO/ECTBMIA. DHEpPrus
3NEKTPUYECKOro AMnons BO
BHeLLHeM none. Cuna,
[ENCTBYIOLLAs Ha AUMOTb.

MK-4.B/HA.
2

Nekuwnsa

91. 3Heprus cTaTMYecKon
CUCTEMbI TOKOB,
B3aVIMOJEeNCTBME NOACUCTEM.
DHeprusa cucTemMsl BO
BHELLUHEM nosie. SHeprus
MarHWTHOro AMnons, CUnbl,
[eNCTBYIOLLME HA AWMNOSb B
MarHUTHOM MoJe.

MK-4.B/HA.
2

Nekuus

92. TeH30p 3Heprum-nMnynbca
nons. MnoTHOCTbL MMNYynbCa
nong.

MK-4.B/HA.
2

Nekuus

AnaakTuyeckas earHULA: NeKTPOM

alrHNTHbIE BOJIHbI B BaKyyMe.

93. BONHOBOE ypaBHeHMe,
BO/IHOBbIE pPeLLEeHNS,
136bITOYHOCTb PELLIEHNIA.
Mnockwve n cihepuyeckme
BO/IHbI. MOHOXpOMaTMYecKue
naocKue n cepryeckme
BOJIHbI, MONIAPU3ALMSA -
NVHENHAs 1 3NIMNTUYECKas.

MK-4.B/HA.
2

Nekuwnsa

94. BosiHOBbIE MaKeThI.
O[OHOMEPHbI BO/THOBOWA
nakeT. ®a3oBas 1 rpynnosas
CKOpOCTb. CreKkTpasibHas
LLIMPVHA MaKeTa 1 ero
NPOCTPaHCTBEHHbIA pa3mep;
COOTHOLLIeHWE
HeonpeaeneHHOCTEN.

MK-4.B/HA.
2

Nekuwnsa




95. OthhekT Jonnnepa.
MpoAOoNbHBIV 1 NONEePeYHbI
adpekT Jonnnepa,
PENATUBMUCTCKMIA NOBOPOT
CBETOBOIO /lyya.

MK-4.B/HA.
2

Nekuwnsa

Onpaktudyeckasa egnHmua: 3a

nasapblBaroLLme NoTeHUMasbl U Mo,

96. PelleHne BONHOBOIO
ypaBHEHWSA C MPOU3BOJIbHO
3alaHHbIMW UCTOYHMKaMU,
yyeT 3anasfblBaHus,
3anasfblBatoLme noTeHumnasbl
1 nons.

MK-4.B/HA.
2

Nekuus

97. Mona npon3BobHO
[BUXKYLLErocs TOUEYHOTo
3apsga. NoteHumanbl
IneHapa-BuxepTa.
KBasucTtauuoHapHas u
BO/IHOBAS 30HbI.
HepensaTuBUCTCKUIA 1
yNbTpapensiTMBUCTCKUI
npegenol.

MK-4.B/HA.
2

Nekuus

98. Mons B KBa3NCTaTUYECKONA
30HE, CBSA3b C NOJEM
paBHOMEPHO ABVKYLLLErocs
3apsja.

MK-4.B/HA.
2

Nekuwnsa

99. Monsa B BONHOBOW 30HeE,
WNHTEHCUBHOCTb U3My4YeHUs
MPOM3BO/NBHO ABVKYLLErocs
TOYEYHOrO0 3apsaa, ero
YrI0BOE pacnpefesieHne.

MK-4.B/HA.
2

Nekuwnsa

AvpakTyeckas eanHuua: M3nydveHne

3M1EKTPOM

AlHUTHbLIX B

OJ1H.

100. Xapakrtep 13y4yeHus B
HepenaTUBMUCTCKOM M
YNbTPAPENaTUBUCTCKOM
cryyasx, yrnosoe
pacnpefeneHve.

MK-4.B/HA.
2

Nekuus

101. N3nyyeHne npu
[BVDKEHNWN B YCKOPUTENAX U
Hakonutenax. Motepu aHeprum
Ha U3Mly4eHne B INHENHbIX
yckoputensx. Notepm aHepruu
B LMK/INYECKNX YCKOPUTENSX.
CVHXPOTPOHHOE U3MyYeHNe,
ero yr/fioBoe pacnpefeneHve u
cnekTp. AanHa n Bpems
KOTEPEHTHOCTU U3/Ty4YeHUS.

MK-4.B/HA.
2

Nekuus

102. TopmO3HOe n3fyyeHue
NP paccesiHUmM YacTumL,
W3nyyeHne B AIMHHOBOIHOBO
4acTu CMeKTpa, CrieKTpasbHas
WNHTECUBHOCTb 1 YACIIO
N3/1yYeHHbIX KBAHTOB.

MK-4.B/HA.
2

Nekumnsa

103. Peakuus nzny4veHus, cuna
pafMaurMoHHOro TPeHNUS.

MK-4.B/HA.

2

Nekumnsa




104. N3nyyeHne
rapMOHMNYECKOro
ocumnnatopa. PagnaumoHHoe
3aTyxaHue 1 cuna
pagnaLMoHHOro TpeHus,
Bpems Xn3Hu BO36Y>XAEHHOTO
COCTOSIHUA U eCTeCCTBEHHas
LUMPUHA CNEKTPaIbHOW IMHWN.

MK-4.B/HA.
2

Nekuus

Jnpaktudeckaa egnHuua: PaccesHue ANEKTPOMArHUTHbIX BOJIH.

105. AunddepeHumanbHoe
ceyeHme. PaccesiHne
CBOOO/HbLIM 3apSL0M.

0

0

MK-4.B/HA.
2

Nekuwnsa

106. PaccesiHue Ha
ocuunnatope. PesoHaHCHOe
paccesHue. NornoweHne
OCLMINATOPOM
3/1EKTPOMarHUTHbLIX BOJIH.
MpenencHble cnyyam:
TOMCOHOBCKOE Y P3/1eeBCKOe
paccesHue. Mony6oin uget
Heba.

MK-4.B/HA.
2

Nekuus

JnpakTuyeckas egMHuua: 31eKTPOM

arHNTHbIE MO0J1A B BELLECTBE.

107. CTpoeHue BelLLleCTBa,
MVKPOCKOMUYECKWE MoSIS B
BELLeCTBe M ypaBHEHNA
Makcsenna-JiopeHua.
YcpefHeHWe ypaBHeHNI
Makcsenna un
MaKpOCKOMNUYECKKe Mnons.

MK-4.B/HA.
2

Nekuunsa

108. MoaBMXHOCTL 3apA40B B
BELLLeCTBE; NPOBOLHUKN U
AN3NeKTprKn. CBOGOAHbIE 1
CBAA3aHHbIe 3apaabl 1 TOKW.
Monspusaums LM3aNeKTPUKOB,
BEKTOp nonspusaumm n
NJIOTHOCTb W NIOTHOCTb
CBA3aHHbIX 3apSAA0B.

MK-4.B/HA.
2

Nekuunsa

109. MonsapusaLMoHHbIE TOKM
1 TOKW HamarHu4eHus.
BekTopbl HamarH1myeHus.
BeKTopbl 3n1eKTPUYECKON
VHAYKUMX N MarHUTHOM
Hanps»keHHOCTW. TeH3opbl
AV3NEKTPUYECKON 1
MarHUTHOM
BOCMPUMMYMBOCTU; Ana- 1
napaMarHeT1Ku.

MK-4.B/HA.
2

Nekumnsa

110. YcnoBus CLUMBKW MoOein
Ha rpaHuLe pasgena AByX
cpeq.

MK-4.B/HA.
2

Nekuus

111. MoTeHymansl B cpese.
ONeKTPOMarHUTHbIE BOJHbI,
NJIOTHOCTb 3HEPTUX U MOTOKA
3Heprum B cpeje.

MK-4.B/HA.
2

Nekumnsa

CemecTp: 7

AvpakTnyeckas eanHmua: OCHOBHbIe NMOHSATUA KBAaHTOBOM MeXaHMKM




16. Mukpomup. ATOMU3M U
OMCKPETHOCTb, NPUHLNN
TOX/ECTBEHHOCTU
MUKpOYacTuL, ATOMHbIE
CreKTpbl. BoMHOBbLIE CBOMCTBA
yactuu, AndpakumoHHble
onbIThI.

MK-4.B/HA.
2,YK-1.1

Nekuus

17. BonHbl fe-bpoiins.
BepoATHOCTHaA
nHTEpnepTaumsa bopHa.
MpuHUMN cynepnosnumn.
CBo6ofHOe ABWXeHWe C
3alaHHbIMY 3HEpPrueit n
NUMMY/bCOM; MNJI0CKas BOJHA.
Maket BONH. da3oBaa u
rpynmoBas CKOPOCTK.
PacnsibiBaHMe BOSIHOBOIO
nakera.

MK-4.B/HA.
2,YK-1.1

Nekuus

18. CpefHue 3HaveHus
KOOPAMHATLI U MMY/bca U UX
HeonpegeneHHoCTH.
CooTHolLeHKe
HeonpeaeneHHOCTEN
elizeH6epra. MpuHUMN
JononHuTeNbHOCTY bopa.

MK-4.B/HA.
2,YK-1.1

Nekumnsa

JnpakTundeckasa egnHmuya: Bo

/THOBas

(hYHKLMS U CTAaTUCTUKA M3MEPEHWI

19. CpepHuie 3HayeHuns
AVHAMUYECKMNX BESTMYMH.
KoopaunHaTHOe 1 MMNy/bCHOe
npeLCcTaBNeHuns.

MK-4.B/HA.
2,YK-1.1

Nekuunsa

20. Onepartopb! AMHAMUYECKUX
BE/IMYMH (HabNoaaeMbIX), UX
JMHENHOCTb N 3PMUTOBOCTb.
OnepaTopHas anrebpa:
CNOXEHUE Y YMHOXEeHMe
ornepatopos. OnepaTopHble
(pyHKuMK. KommyTartop
0repaTopoB.

MK-4.B/HA.
2

Nekuus

21. Ancnepcns NPon3BObLHON
AVHAMUYECKOI BEIMYMHBI.
CocTosHuA ¢ onpegeneHHbIM
3HaYeHnem NPOU3BOSIbHOW
AVHAMUYECKOI BEIMYMHBI.
Co6CTBEHHbIE (hYHKLMN 1
COOCTBEHHbIE 3HAYEHNSA
0nepaTopoB AMHAMUYECKMX
BeMYMH. KBaHTOBaHwe.
LNCKPETHBbIN 1 HEMpepbIBHBbIi
cnekTtp. CBolicTBa
COOCTBEHHBIX (DyHKLWi
NMHEWHbIX 3PMUTOBCKMNX
0MepaTopoB HabNOAAEMbIX
BE/IMYMH: OPTOrOHANbHOCTb,
NosiHOTA.

MK-4.B/HA.
2,YK-1.1

Nekumnsa




22. O6wasn Teopus
npegcTasneHnii. MatpuyHas
KapTuHa IMei3eH6epra. BekTop
KBAHTOBOIO COCTOSIHWSA, 6pa 1 MK-4.B/HA.
1 0 0 Nekums
KeT BekTopa. ObLLee 2
npegcTasneHne ana
onepaTopos. OnepaTop

NI0OTHOCTU BEPOATHOCTW.

23. V3mepeHns B KBaHTOBOWA
mexaHuke. OHOBpPeMeHHas
N3MEPUMOCTb HabMAaEMbIX
BE/IMYMH 1 06LLee
coorroterme MK-4.B/HA.
HeonpegenéHHocTel. Ponb 1 0 0 5 Nekuus
npuoopa B KBaHTOBO

MexXaHuke. Ynctole n
CMeLUaHHble KBaHTOBbIE
cocTosHua. Matpuua
NNOTHOCTMW.

AnpakTuyeckas earHnLa: KBaHToBasi AMHaMMKa

24. TpUHUMN NPUYNHHOCTK B
KBaHTOBOW MexaHuKe. Ponb
onepatopa MamubToHa.
BpemMeHHOE 1 cTauuoHapHoe
ypaBHeHus LLipeanHrepa. MK-4.B/HA.
CraumoHapHble COCTOAHMSA. 2 Nekuunsa
CoxpaHeHue yncna YacTuL,
N/IOTHOCTL MOTOKA
BEPOATHOCTW U ypaBHEHME
HenpepbIBHOCTH.

25. 3aBUCUMOCTb CpeHuX
3HAYeHMNIA MeXaHNYeCKNX
BE/IMUYNH OT BPEMEHM.
MpounssogHasa oneparopa rno
BpemeHu. IHTerpanbl AK-4.B/HA.
ABWXeHNs. OnepaTopHble 1 0 0 Nekumnsa
2,YK-1.1
ypaBHeHuWs ["amMnIbTOHA.
TeopeMbl 3peHdecTa.
BpemeHHOe v cTalmoHapHoe
ypaBHeHue LLpeamHrepa.
Oneparop 3Bo/OLMN.

AvpakTryeckas eauHmua: [BvkeHne B NOTeHUMa/IbHOM MNose

26. O6uyMe cBoiCTBa
ABVKEHUS B NOTEHLMAILHOM
none, He 3aBUCALLEM OT AK-4.B/HA.
BpemeHn. PUHUTHOe 2 0 0 5 Nekuwnsa
VMH(UHUTHOE [BUXKEHUE;

AVCKPETHBIN N HEMpepbIBHbIN
9HEPreTUYECKMNiA CNexTp.




27. OgHOMepHOe fBWKeHMe.
MoTeHumanbHble 6apbepbl 1
AMbI. Knaccuyeckrie To4Ku
nosopoTa. HeBbLIPOXAeHHOCTb
3HEPreTMYeCKOro CreKTpa B
OfJHOMEPHOM Cnyyae.
[BM>KeHWe B NPAMOYro/bHOM
NoTeHUWanbHOI ave.
CocTosHUsA ¢ onpegeneHHOM
YETHOCTHIO.

MK-4.B/HA.
2

Nekuwnsa

28. OAHOMEpPHBIi
rapMOHUYECKNIA OCUMANATOP,
ero 3HepreTUYeCKnii CnexTp.
SKBUAUCTAHTHOCTb CMEKTPA,
ee CBA3b C U30XPOHHOCTbHIO
KNacCUYeCKMX NMMHENHbIX
KonebaHuii. OnepaTopsl
POXAEHVAN YHUUTOXEHNS,
3NleMeHTapHble BO36YX/AeHWS
ocunnnATopa. Y3nbl BOJIHOBbLIX
(hyHKLMIA CTaLMOHapHbIX
COCTOSIHWIA N OCLUSINATOPHASA
Teopema.

MK-4.B/HA.
2

Nekuus

29. MapMOHUYeCKNiA
OCLMINATOP B MPeLcTaBneHnn
yuncen 3arnosiHeHus.
Onepatopbl POXAeHUs 1
YHUUTOXEHUSA, 3/1eMeHTapHbIe
BO36Y)X[eHMA ocuUniaTopa.
KorepeHTHbIe COCTOAHNA U
KNacCUYecKunii npegen.

MK-4.B/HA.
2

Nekuwnsa

AunpakTndeckas eguHuua: Keasmknaccnueckoe npuovkeHme

30. MpeaenbHbIV Nepexoq B
ypaBHeHuM LLpeanHrepa K
KNacCUYecKol MexaHuKe.
CB$i3b C ypaBHEHMSIMU
MramnnbTOHa-AKO6M
K/1aCCUYeCKOW MeXaHUKW.
Casi3b (hasbl BO/IHOBOWA
(hYHKLMU C KNacCcU4ecKoi
(hyHKLWMER neicTauns.

MK-4.B/HA.
2

Nekumnsa

31. MpubnmxkeHne BKB ans
CTalMOHAPHbIX COCTOSIHWA,
KBasvKnaccuyeckas BO/IHOBas
(hyHKLMA, ee BUA B 06nacTaxX
[OCTYMHbIX N HELOCTYMHbIX
[J151 KNacCUYeCKOro ABYKEHUS.
NoBeaeHne BONHOBLIX
(hyHKUWMA B6AM3M
K/lacCUYecKMX ToYeK NoBopoTa
W clunBaHme
KBa3UK/TaCCUYECKMX PELLEHWIA.

MK-4.B/HA.
2

Nekumnsa

32. PUHUTHOE
KBas3VKMacCuyecKoe
ABVXeHwe. MNpasuna
KBaHTOBaHWA
bopa--3ommepdenbaa.

MK-4.B/HA.
2

Nekumnsa




33. KBasuknaccuyeckoe
ABV>KEHWE B HEMPEPbIBHOM
CneKTpe. SKCMNOoHeHUanbHO
MaUible 3eKTbI:
TYHHE/IMPOBaHWe CKBO3b
KBa3MK/IaCCUYECKMIA
noTeHUmMasbHbIV 6apbep v
Haf0apbepHOe OTPaXKEHNE.

MK-4.B/HA.
2

Nekuus

34. KeasncTaumoHapHble
COCTOSAHUA, LUMPUHA
KBasncTaLloHapHoro
COCTOAHUSA.

MK-4.B/HA.
2

Nekuunsa

AvpakTryeckas eanHmua: [BykeHWe B LeHTPaslbHOM rosie

35. 3afaya AByx Ter.
Pa3feneHne nepeMeHHbIX
ABVKEHUSA CUCTEMbI Kak
LIe/Ioro M OTHOCUTE/IbHOTO
[BVDKEHVIE.

MK-4.B/HA.
2

Nekuunsa

36. [lBMKeHure B LIeHTpa/lbHOM
none. PasgeneHne
nepemMeHHbIX Yr0BOro 1
pafnanbHOro ABVKEHUIA.

MK-4.B/HA.
2

Nekumnsa

37. Onepatop MOMeHTa
KONNYeCcTBa [BUXKEHNS, ero
CBOWACTBA M MepecTaHOBOYHbIE
COOTHOLLIEHNA. COCTOAHMA C
onpefeneHHbIMU 3aHYeHUAMU
MoMeHTa. Chepuyeckme
rapMOHMKM. YeTHOCTb
COCTOSIHWi B LeHTpalbHOM
none.

MK-4.B/HA.
2

Nekuunsa

38. PagnanbHoe ypaBHeHWe
LLipeamHrepa, sKBUBaIeHTHas
O[IHOMepHas 3ajauva.
MoBeaeHme pagnanbHow
BO/THOBOW (DyHKLMW Ha
60MbLUMX W ManbIX
paccTosHuAX.

MK-4.B/HA.
2

Nekuus

AnpakTuyeckas egmHuua: Te

opunAa aToMOB N MONEKY/1

39. KBaHTOBbIEe COCTOSIHUS U
3HEPreTUYECKUiA CNeKTp
[IBVMXXEHMS B KY/IOHOBOM NOJIE.
ATOM BOAOpOaa,
0/JHO3/IEKTPOHHbIE NOHBI,
NO3UTPOHUIA. ATOMHbIE
eAVHULbI.

MK-4.B/HA.
2

Nekuwnsa

40. PeLuieHVe pagnanbHOro
ypaBHeHUs. BOpOoBCKMiA
cnektp. CnyyaitHoe
BbIPOXAEHME N YETHOCTb
COCTOSIHMIA C 3a4aHHOM
3Hepruve; cBssb ¢
3aMKHYTOCTbH K/1aCCUYECKMX
KennepoBbix opouT. dopmyna
BasibMepa. SHepreTuyeckuii
CMEKTP LLEN0YHbIX METas/IOoB.

MK-4.B/HA.
2

Nekuwnsa




41. iByXaTOMHble MOJIEKY/bI.
KonebaTesbHblin 1
BpaLlaTe/lbHbliA CNeKTPbI.
B3aumopelicTare Monekyn Ha
60NbLUNX PACCTOAHMAX, CUNbI
BaH-pgep-Baanbca, npocTas
OCLMNNATOPHAsA MOAESb.

MK-4.B/HA.
2

Nekuus

AvpakTuyeckas eauHuua: CnuH, cno

>KEHNE MOMEHTOB, ABMXXEHMNE B MarHATHOM TM10S1€.

42. iBy>KeHne YacTuubl B
MarHUTHOM none, onbIThl
LTepHa-Iepnaxa,
06Hapy>xeHwue crimHa.
CNMHOBBIV MarHUTHbIN
MOMEHT 3N1eKTpoHa. MaTpuupl
Maynu, cnUHopbI. YpaBHeHMe
Maynu, gBUXKEHWE CNUHA B
MarHUTHOM MoJe.

MK-4.B/HA.
2

Nekuus

43. Cno)xeHne MOMEHTOB,
BO/IHOBbIE (PYHKLMU C
onpegeneHHbIM NOHbIM
MOMEHTOM, BblYUCIEHNE
KO3(h(hMLMEHTOB
Kne6wa->oppaaHa.

MK-4.B/HA.
2

Nekuwnsa

AnpakTnyeckas egmHuLa: CTaumoHapHas Teopu

(V)

1 BO3MYLLIEHWIA.

44. O6Las hopmynmpoBKa
npo6/emMbl: peLleHne
KBaHTOBOIA 3aja4un npu
Ha/Mummn 61IM3KOM TOYHO
peLLaeMoi 3agaqn.
MocTpoeHue 06LLEro peLLeHns
npwv yCNoBuM MasocTu
BO3MYLLIEHUS.

MK-4.B/HA.
2

Nekumnsa

45, Cnyyain HeBbIPOXKEHHOIO
CMeKTpa TOYHO peLLlaemoii
3a4aun. MNonpaeka 1-ro
nopsaka, 2-i nopagok Teopumn
BO3MYLLEHWIA. Teopus
BO3MYLLEHWNIA NPU HATMYUI
BbIpOXaeHus. NepeceyeHne
TEpPMOB.

MK-4.B/HA.
2

Nekumnsa

46. ATOM BO BHeLLHEM
3NEKTPUYECKOM M0S1e, 3(hheKT
LTapkKa.

MK-4.B/HA.
2

Nekumnsa

47. CnuH-opbuTtasbHoe
B3auMogeiicTsue. MocTosHHas
TOHKOW CTPYKTYpBbI.

MK-4.B/HA.
2

Nekumnsa

48. ATOM B MarHUTHOM MOJe,
ekt 3eemaHa, akTop
NaHge. 3¢dekT MawweHa-baka.

MK-4.B/HA.
2

Nekuwnsa

ﬂII/I,EI,aKTI/ILIeCKaFI eanHunua: TO)K,quTBeHHbIe YacTuubl.




49. ToX[eCTBEHHOCTb YacTuLl,
0030HbI 1 ()ePMUOHBI, CBA3b
CMMHa CO CTaTUCTUKOIA.
MpuHumn Maynu ang
(hepMnoHoB. O6MeHHOe
B3aUMOAENCTBME.

MK-4.B/HA.
2

Nekuus

AvpakTyeckas eanHuLa: HecTaunoHapHasi Teopusi BO3MYLLIEHWIA, U3/yYeHMe aTOMOB.

112. PasnoxeHue
HecTauuoHapHOro peLleHns no
CTaLMOHAPHbIM PELLIEHNAM
HEBO3MYLLEHHOW 3aaauun.
PeLleHvie meTogoM Teopum
BO3MYLLEHWNIA. Bo3MyLLeHMe,
[eNCTBYIOLLEEe KOHEYHOE
Bpems. BosmylLleHwue, He
ncuesaroLLee B npegerne t
CTpemsLLEerocsa K
6eCKOHEYHOCTN.

MK-4.B/HA.
2

Nekuus

113. Mepexopbl Nnog,
[eCTBMEM MEePeoAnYECcKOro
BO3MYyLLEeHKs. 3010Toe
npasunio depmu.

MK-4.B/HA.
2

Nekumnsa

114. KeaHTOBaHMe
3/1eKTPOMarHUTHOro Moss.
JAnnonbHoe nsnyyeHve
aTomoB. NpaBuia otbopa AN
ANNONbHBIX MEPEX00B.
CnoHTaHHoe 1
WHAYUMPOBAHHOE U3NyYeHue.

MK-4.B/HA.
2

Nekuus

Onpaktuyeckada egmHuua: Te

Opusi paccesHus,

115. PaccesiHue YacTuLbl Ha
BHELLIHeM MOTeHLmare.
®yHKUMA ["prHa 334a4m
paccesHus. ACUMNTOTUKA
BO/IHOBOW (DYHKLMM 3ajaum
paccesHus; aMnanTyga
paccesHus.
AvihdepeHupanbHoe 1 NosiHoe
CeYeHwe paccesHus.

MK-4.B/HA.
2

Nekumnsa

116. OnTryeckasa Teopema.

MK-4.B/HA.
2

Nekuunsa

117. BOPHOBCKMIA psj, NepBoe
GOPHOBCKOE NPUBIKEHNE;
YC/0BYe ero cnpasesIMBOCTH.
KynoHOBCKOe paccesHue,

(hopmyna Pesepdoppa.

ATOMHBIV (hopMmakTop.

MK-4.B/HA.
2

Nekuunsa

CemecTp: 8

AvpakTryeckas eauHmua: O6LLMe NPUHLMMNLI ONUCAHMS PAaBHOBECHbBIX CUCTEM




50. CTaTUCTUYECKINIA NOAXOA K
OMUCaHMIO C/I0XKHBIX CUCTEM.
MWKpO- 1 MakpOoCOCTOAHMSA
CNOXHbIX CUCTEM,
CTaTUCTUYECKNIA BEC
MaKpPOCOCTOSAHUSA. 1 0 0
BeposaTHOCTb 1 3HTPOMMS.
fMnoTesa 0 paBHOBEPOSATHOCTY
BCEX JOCTYMHbIX COCTOAHMNIA
130/71IMPOBaHHO
MaKpOCUCTEMbI.

YK-1.1

Nekuwnsa

51. MUKpOKaHOHMYecKoe
pacrpefeneHve u
MUKPOKAaHOHNYECKWIA 1 0 0
aHcamb6s1b. CTaTucTMYecKme
cpefHue.

MK-4.B/HA.
2,YK-1.1

Nekuwnsa

52. Ycnoensa paBHOBECUSA
CUCTEM, HaXOAALLMXCS B
KOHTaKTe Apyr ¢ Apyrom.
TennoobmeH 1 abcontoTHas
Temnepatypa. Angdy3roHHbIR
0OMEH 1N XUMUYECKNIA
noTeHuman. MexaHU4YecKuii
KOHTaKT ¥ fiaB/eHwe.3

MK-4.B/HA.
2,YK-1.1

Nekuus

53. MNpuHUMN BO3pacTaHus
SHTPOMUU M CTATUCTUYECKUIA
CMbICN 2-T0 Havana
TEePMOANHAMUKM.

MK-4.B/HA.
2,YK-1.1

Nekuunsa

54. Cuctema B pesepsyape.
KaHoH14eckoe 1 60/bLLoe
KaHOHWNYecKoe
pacrpeseneHus.
Crartuctmnyeckne Cymmel, 1 0 0
cBO6O/HAA 3HEeprusa u
60/bLLOM
TEPMOANHAMUNYECKII
noTeHLman.

MK-4.B/HA.
2,YK-1.1

Nekumnsa

55. CpegHue 3aHYeHUS
3Hepruu, ymcna YacTuL, u
06bema CUCTEMBI,
HaxopAslLLenCcs B paBHOBECUM C
TepmocTatoM. ManocTb nx 1 0 0
OTHOCUTENbHBIX (DIYKTyauuii B
MaKPOCKOMUYECKMX CUCTEMAX
N 3KBUBAJIEHTHOCTb BCEX
pacnpefeneHuii.

MK-4.B/HA.
2,YK-1.1

Nekumnsa

56. SHTpONMA CUCTEMbI B
TepmocTaTe, OCHOBHOE
TePMOLMHaMUNYECKOe
TOXecTBO. CBA3b MeXay 1 0 0
pasfiMyHbIMU
TePMOLNHAMUNYECKUMU
noTeHumanamu.

MK-4.B/HA.
2,YK-1.1

Nekuwnsa

AunpakTndeckas eguHuua: MpnbnuxkeHve naeasbHOro rasa




57. N\geanbHbll ras.
KBaHTOBOMEXaHUYECKMIA
NPUHLMIN TOXAECTBEHHOCTM
4acTuL, MAeanbHOrOo rasa.
Cratnctukn depmu 1 bose,
COOTBETCTBYHOLLME
pacnpefeneHus.

MK-4.B/HA.
2,YK-1.1

Nekuus

58. KBaHTOBbIl U
KlacCcuyeckme peXxumbl,
BbIPOXEHHbIE rasbl.
OpfHoYacTMyHas cTaTtcymma.
MocTynaTesibHble 1
BHYTPEHHWE CTerneHu
cBo60abl. KBa3nKnaccuueckuii
XapakTep nocTynaTesbHOro
ABWKeHWS. "KBaHTOBbII
06beM" 1 Temnepatypa
KBAHTOBOI O BbIPOXAEHUSA.

MNMK-4.B/HA.
2,YK-11

Nekumnsa

59. NaeanbHblii ras B
K/1aCCUYECKOM PeXrMe.
DyHKUMA pacrpeseneHus
bonbumaHa. YpaBHeHue
COCTOSIHUA KNAcCMYecKoro
nfeanbHOro rasa, ero
BHYTPEHHASA 3HEPrus.
dnyKTyauum aHeprum 1 ynucna
yacTuy,

MK-4.B/HA.
2,YK-1.1

Nekuunsa

60. [1ByxaTOMHbII ra3; BKnagpbl
nocTynaTe/bHbIX,
KonebaTenbHbIX 1
BpaLLaTe/bHbIX CTEMeHeN
cBobofbl. Teopema 0
paBHopacrpeseneHmm
TEn0BOM 3HEPrumn no
cTeneHsM cBO6OAbI B
K/TaCCUYECKOM PEXMME.

MK-4.B/HA.
2,YK-1.1

Nekumnsa

61. "Bbimep3aHue™
BHYTPEHHUX CTerneHei
cB06OAbI.
XapakTepucTuyeckue
Temnepatypbl BbIMep3aHus.
TennoemKoCTb rasa, ee
3aBMCUMOCTb OT TeMMNepaTypbl.
OHTpoNus rasa B
Knaccuyeckom pexxume. Bknag,
nocTynaTesibHbIX 1
BHYTPEHHUX CTeneHei
cBo6ogbl. dopmyna
Cakypa-Tetpoge. Teopema
HepHcrTa.

MK-4.B/HA.
2,YK-1.1

Nekumnsa

62. PacnpegeneHve
MakcBenna no CKopocTsM, ero
OCHOBHble cBOiCTBa. CpeaHss,
cpegHeKBaApaTUYHas 1
Hanbonee BeposiTHas
CKOpOCTW.

MK-4.B/HA.
2,YK-1.1

Nekuwnsa




63. Cnabo BbIpOXAeHHbIe
naeasibHble rasbl, NOMpaBku K
YPaBHEHMIO COCTOSHUS.
Cnyyait cunbHoro
BbIpoXaeHus. Kanopuueckoe
ypaBHEHVE COCTOAHNS.

MK-4.B/HA.
2,YK-1.1

Nekuus

64. BbIpOXXaeHHbI (hepMun-ras.
SHeprua u Temnepartypa
®epmn, chepa Pepmu.
YpaBHeHWe COCTOSAHUS CUMbHO
BbIPOX/EHHOI 0 (PepMn-rasa,
ero BHyTPeHHAS aHeprus,
TEenI0eMKOCTb 1 3HTPONMUS.
SNeKTPOHHBIN ra3 B MeTasiiax
N 31EKTPOHHASA TENI0EMKOCTb;
KpUTEPWIA NieaibHOCTW.

MK-4.B/HA.
2,YK-1.1

Nekuwnsa

65. BbIpOXXAeHHbIN 603e-ras:
0CO6EHHOCTM TeMIepaTypHOro
X0fa XMMMoTeHuuana n
KOHZeHcaums
Bo3e-OliHLWITeNHa.
Temnepartypa KoHAeHcaunn,
HaJKOHAeHcaT.
TepmognHaMmnyeckme
CBOWCTBA BbILLE U HUXE
TeMnepaTypbl KOHAeHcaLUWN.

MK-4.B/HA.
2,YK-1.1

Nekuunsa

66. PaBHOBeCHOe TenoBoe
n3nyyeHmne. POTOHbI.
PaBeHCTBO Hy/HO
XUMMOTEeHLMaNa n
pacnpegeneHue MNnaHka.
MpegenbHble ciydyam manbix v
60MbLUNX YACTOT.
TepmoguHaMuKa nsnyveHns,
3aKoH Cte(paHa-bosbLmaHa.

MNMK-4.B/HA.
2,YK-1.1

Nekuunsa

67. TennoBoe ABWXeHWe B
Kpuctannax. 3akoH [1onoHra u
Mtn. Mogenb SHLLITEHA.
[nMHHOBONHOBOE
npuGIKeHNe N (POHOHDI.
Teopus TennoemkocTu Jebas.
Temnepatypa [e6as.

MK-4.B/HA.
2

Nekuus

Onpaktuyeckada egmHuua: Hengeans

Hble ra3bl

68. B3anmopeiicTeme YacTuu, B
rase. KOH(uMrypaynoHHsbii
nHTerpan. BupunansHoe
pasnoXeHne 1 BUpUabHble
Koa(phmumeHTel. a3
BaH-pep-Baanbca.

MNMK-4.B/HA.
2,YK-1.1

Nekuunsa




69. PaBHoBecwe (ha3. Pa3oBble
Junarpammel. PaBHOBecKe ABYX
(has, KpmBas paBHOBECWUS,
ypaBHeHve
KnaiinepoHa-Knay3unyca.
KpuTnyeckas Touka,
HenpepbIBHOCTb XXNAKON 1
razoo6pasHoi as. a3
BaH-gep-Baansca, npasuio
Makcsenna, 3akoH
COOTBETCTBEHHbIX COCTOSIHMIA.
TpoiiHas Touka. Pa30Bble
nepexojpl, Ux
Knaccumkaums. das3osble
repexofbl BTOPOro poja
(npvmepbl).

MK-4.B/HA.
2,YK-1.1

Nekuunsa

70. a3 BaH-gep-Baanbca,
npasuno Makcsesina, 3aKoH
COOTBETCTBEHHbIX COCTOSIHIA.
TpoiHas TouKa.

MK-4.B/HA.
2,YK-1.1

Nekuus

71. da3oBble nepexoipl
BTOPOro pofa, NoOHATUE O
napameTpe nopsaka. Teopus
NaHpay. MosegeHve B6N3N
TOYKM (pa30BOro nepexona,
MOHATVE O KPUTUYECKNX
NHAEKCax.

MK-4.B/HA.
2,YK-1.1

Nekuunsa

AnpakTuyeckas eauHNLAa: KBaHTOBb

1€ X)KWOAKOCTU

72. bo3se-xngkoctb He4,
CMEKTP 3/1IeEMEHTapHbIX
BO36Y)XEHWNIA, POHOHBI 1
POTOHbI. CBEPXTEKYYECTb.
KpuTepwii cBepXTeKy4ecTu.
PeHOoMeHO0rnYecKas
[BYXKOMMOHEHTHas Mojesb
CBEXTEKyYecTn TUcchl,
MWKPOCKOMNYeCKas oOLeHKa
NNOTHOCTN HOPMa/IbHOM
KOMMOHEHTHbI.

MK-4.B/HA.
2,YK-1.1

Nekumnsa

73. depMu-XnaKocTb. CnekTp
3NeMEHTapHbIX BO30YXAeHNI
HOpMasbHOIA
(hepMU-KNLKOCTK, YaCTULLbI U

AbIPKW.

MK-4.B/HA.
2,YK-1.1

Nekumnsa

74. DNeKTPOHHaA XNLKOCTL B
MeTas1ax. SKpaHMpPOBaHHOe
KY/IOHOBCKOE B3alMO/EeNCTBME
N 3NEKTPOH-HOHOHHOE
B3avMogelicTBme dpenmxa.
O6pa3oBaHue KyrnepoBCKNX
nap, aHepreTUyeckas LUesb.
CBepxTeKyYecTb KyrnepoBCKUX
nap (CBepXnpoBOAMMOCTb).

MK-4.B/HA.
2,YK-1.1

Nekuus




75. CBepxnpoBOAHVK BO
BHELLIHEM MarHUTHOM MoJie,
AB/EHVE
MeiiccHepa-OkceHdenbaa.
Paznuumne mexkay naeasnbHoIMN
NpPoBOAHMKaMU U
CBEPXMPOBOAHMKaMU. Teopus
JloHA0HOB. JIOHAOHOBCKas
rny6rHa NPOHUKHOBEHWS.
KBaHTOBaHMe MarHMTHOro
NoToKa. 3¢ ¢eKTbl
bxo3zecoHa. KBaHTOBbI
marHeTomeTp SQUID.

MK-4.B/HA.
2,YK-1.1

Nekumnsa

AnaakTuueckas earHnLa: HepaBHOB

€CHble ABJ/1IEHUNA

76. MNpeacTasneHns o
HepaBHOBECHbIX MpoLeccax u
MeTofax UX onmcaHus.
®yHKUMA pacnpeaeneHmns,
ypaBHeHue bonbumaHa.
ViHTerpan CTONIKHOBEHWIA.
t-nprennxeHme.

MK-4.B/HA.
2,YK-1.1

Nekuwnsa

77. fBneHns penakcauum un
nepeHoca. Aunddysus,
TennonpoBOAHOCTb, BA3KOCTb.
3akoH BugemaHa-®paHua.
KuHeTtunyeckune
KO3(P(MLIMEHTBI.
COoO0THOLLEHMNS B3aUMHOCTH
OHcarepa.

MK-4.B/HA.
2,YK-1.1

Nekumnsa

78. BpoyHOBCKOE ABMXeHNe,
KO3(hpuLmeHT anddy3unn.
Teopusa JlaHXeBeHa n
ypasHeHVe J1aHXeBeHa.

MK-4.B/HA.
2,YK-1.1

Nekuwnsa

79. CToxacTunyeckas cuna,
aBTOKOPPeNALMOHHas
(hyHKLMSA, BPEMS pacLenieHns
Koppenauunin. ®nyktyauum
TOKa 1 hopmyna Haiksucta.

MK-4.B/HA.
2,YK-1.1

Nekuus

TeMbl MPaKTNYECKNX
3aHATUI

Yacbl

M3 Hux B
thopme npakT.

noAr., vac.

AKTUBHble
thopmbl, Yac.

NHankaTopsl
[OCTUKEHUSA

KOMMeTeHUMiA

YyebHasi 4eATENbHOCTb

CemecTp: 5

AvpakTyeckas eanHmua: MNpakTuyeckme 3aHAT

ns. MexaHu

Ka.

1. NIHTerpupoBaHue
ypaBHEHWIA [BVXEHNSA

MK-4.B/HA.
2,YK-1.1

PelLeHue 3aaa4 Ha
NpUMeHeHne
WNHTErpupoBaHus B
YypaBHEHUAX [ABUXEHWUS

2. InHelHble KonebaHusa

MK-4.B/HA.
2,YK-1.1

MogrotoBka pacyeToB 414
onpeseneHns napameTpos
JIMHENHbIX KonebaHwui

6. [BvXXeHne TBepAoro Tena

MK-4.B/HA.
2,YK-1.1

PelLieHWe 334a4 Ha
ornpefeneHve TpaekTopun
[BWKEeHUS TBEpPLOro Tena




PeLLieHWe 334a4 €

7. IHTerpmpoBaHue 6 2 0 MK-4.B/HA. MHTETDVDOBAHMEM
ypaBHeHWI MamMWbTOHa. 2,YK-1.1 Mo
ypaBHeHun [MaMunbTOHa
MK-4.B/HA. |PelueHwe 3aa4y rno teme
29. 3aTyxatoLme KonebaHms 4 0 0 2YK-1.1 |3ansus
MK-4.B/HA. |PelleHve 3a4a4y rno teme
30. BbIHYX/ieHHble KofiebaHus 4 0 0 2 YK-1.1 |saHsTus
31. HennHeliHble konebaHms 6 0 0 MK-4.B/HA. | Pewenue 3anau no Tewe
2,YK-1.1 |[3aHsTUS

CemecTp: 6

AvpakTryeckas eanHmua: MNpakTuyeckme 3aHATUA. Knaccuyeckas aneKTpoanHaMmumKa.

8. YpaBHeHust Makceensa B 6 0 0 MK-4.B/HA. |PelueHwe 3a4a4d rno teme
BaKyyme 2 3aHATUA

9. Teopus OTHOCUTENILHOCTU U

pensATMBUCTCKasA 6 0 0 MK-4.B/HA. |PeLueHue 3a1a4 no teme
KOBapyaHTHOCTb YpaBHEHWA 2 3aHATUA

Makcsenna.

10. PenaTmBMCTCKas YacTuua B 6 0 0 MK-4.B/HA. |PelueHwe 3a4a4y no teme
3/1IeKTPOMarHUTHOM rore. 2 3aHATUA

11. Nany4yeHmne

FApMOHIUECKOTO 6 0 0 |‘IK-4.ZB/HA. E:iime 3afjay no Teme
ocumnaTopa.

12. 2neKTpOMarH1THble 6 0 0 MK-4.B/HA. |PeLleHue 3aaa4 no teme
BOJIHbI, 3dhpekT Jonnnepa. 2 3aHATUNA

13. PaccesiHne 6 0 0 MK-4.B/HA. |PeLleHue 3agay no teme
3/1IEKTPOMArHUTHbIX BOJIH. 2 3aHATUA

CemecTtp: 7

AnpakTuyeckas egmHuua: MNpaktuyeckue 3aHATUA. KBaHTOBas MexaHMKa

14. O6wwe cBONCTBA AINH

o MK-4.B/HA. |PelieHwve 3a4a4y rno teme
[e-bponns, npocTble OLEeHKK 2 0 0
2 3aHATHNA
KBAHTOBbIX 3EKTOB.
15. CooTHOLLeHMe
HeonpeaeneHHOCTH, OLEHKa 5 4 0 MK-4.B/HA. |PelueHve 3a4a4y rno teme
3Hepruv OCHOBHOIO COCTOSAHMA 2 3aHATUA
KBAHTOBbIXX CUCTEM.
16. BONHOBOI NakeT. 4 0 0 I'IK-4.ZB/HA. PeLleHve 3a4a4 no Teme
3aHATUA
17. CpepHuie 3HayeHuns 3 4 0 MK-4.B/HA. |PelueHwe 3a4a4y rno teme
MeXaHUYeCKNX BESIMYMH. 2 3aHATUA
18. CBOVACTBA ONEPATOPOB 3 0 0 MK-4.B/HA. |PeLueHue 3a8a4 no teme
2 3aHATUA
19. Pellierive ypasHeniis MK-4.B/HA. |PelueHwve 3a4a4 rno teme
LLipegnHrepa B 04HOMEPHOM 6 4 0 5
3aHATUA
cryyae.
20. ' apmoHmyeckuy MK-4.B/HA. |PeLleHue 3aaa4 no Teme
ocuMNIATOp, oreparopsl 4 0 0
2 3aHATUNA
POXAEHWNA Y YHUUTOXKEHNSA.
21. CIOXeHMe YrrioBbIX MK-4.B/HA. |PelleHue 3a8a4 no teme
MOMEHTOB, KO3(h(MLUMNEHTI 4 4 0
2 3aHATUA
Knebwa->XopaaHa.
22. KBasmknaccmyeckoe 4 0 0 MK-4.B/HA. |PelueHwe 3a4a4y rno teme
NpUGIKeHNe. 2 3aHATUA
23 TeopHst BOIMYLLICHUA, 4 0 0 MK-4.B/HA. |PelueHwe 3a4a4d rno teme

2

3aHATUA




CemecTp: 8

AvpakTyeckas eanHmua: MNpakTuyeckme 3aHATUS. CTaTUCTMYeCKas TepMOAMHaAMMKa

gﬁﬁ?fHuljze ZSSZ:eV(I:T-lTlx 6 0 0 MK-4.B/HA| fokins
P 2,YK-1.1 .
CUCTEM.
25. MpubnmxeHve naeansHOro MK-4.B/HA.
rasa. ! 0 0 2, YK-1.1 Jtexups
MK-4.B/HA.
26. HengeanbHble rasbl. 7 0 0 2 YK-1.1 Nekuus
MK-4.B/HA.
27. KBaHTOBbIE XXWNLKOCTW. 6 0 0 2 YK-1.1 Nekuus
MK-4.B/HA.
28. HepaBHOBecHas AB/eHUs. 6 0 0 2 YK-1.1 Nekumnsa
3.1 lNpakTnyeckas NoaroToBkKa
Tabnuua 3.2
No TeMb 3aHSITiA ®opmbl opraHmsaumm | Cofepxanie MPaKTUYeCKO NOArOTOBKM
3aHATUIA (BnAbl paboT)
1 VIHTerpupoBaHmne ypaBHeHUI LBKEHNS Mp BoInonHseT cnegytoLme Buabl pabor:

peLlueHne 3aga4v Ha nNpuMeHeHne
MHTErPMPOBaHnA B YPaBHEHUAX ABUXEHNA

2 JnHeliHble KonebaHus Mp BbInonHseT cnegytoLme Buabl pabor:
MOAroTOBKa PacyeToB A5 OnpeseneHus
MapameTpOB /IMHEHbIX KoiebaHWiA

3 [BwxeHne TBepgoro Tena Mp BbInonHseT cnegytoLyme bl pabor:
peLLeHve 3aaay Ha onpeseneHue
TPAEKTOPUU ABMXKEHWNSA TBEPAOrO Tena

4 WVHTerpupoBaHmne ypasHeHuid MammnbToHa. | Mp BbInonHseT cnegytoLyme bl pabor:
peLUeHue 3aaay ¢ MHTErprupoBaHnem
ypaBHeHWI [amnabToHa

5 CooTHoLLeHWe HeonpeaeneHHOCTH, oueHka  (Ip BbInonHseT cnegytoLyme bl pabor:
3HEPrMn OCHOBHOTO COCTOAHUSA KBAHTOBbIXX peLLeHe 3aay Ha OLEeHKY 3Heprum
CUCTEM. OCHOBHOIO COCTOSAHUSA KBAHTOBbLIXX

6 CpefHue 3Ha4YeHNa MexaHNYecKnX BennduH. (Ip BbInonHseT cnegytoLme Buabl pabor:

peLLeHue 3aaa4 Ha pacyueT CpeaHuX
3HaYeHMIN MEXaHNYECKMUX BENNYMH

7 PewwleHve ypaBHeHus LLipeanHrepa B Mp BbInonHseT cnegytoLme Buabl pabor:
O[lHOMepHOM cryyae. BbIBOJ, peLleHus ypaBHeHWs LLpeauHrepa
B O[IHOMEPHOM Cnyyae.
8 Cno>keHue yrnoBbIX MOMEHTOB, Mp BbInonHseT cnegytoLme suabl pabor:
Koath(punumeHTbl KnebLua->KopgaHa. peLueHve 3aa4 Ha NPYMEHEHNE YrNoBbIX

KoadhduumeHToB KnebLua-XXopaaHa

3.2 CamocToATeNIbHasA paboTa 0byyaroLerocs

Tabnuua 3.3
o VIHanKaTopb! Yacbl Ha Uacbl Ha
No Brabl caMocTosTENbHOM paboThl JOCTVKEeHUA
< |BbINO/IHEHME [KOHCY/IbTALNN
KOMTETEHLMIA
CemecTp: 5
1 |KOHTpO/bHbIe paboThbl E_li"l"'B/HA'Z’y 2 0

: OCHOBbI TEOPETUYECKOW (IN3NKIN. DNEMEHTbI HN3NUECKOM KMHETUKK ; yUebHO-METOAMYECKOe nocobme /
coctasutens A. U. AHppees. — Mowikap-Ona : Mapl'yY, 2018. — 108 ¢c. — ISBN 978-5-907066-16-8. —
TEeKCT : 3NeKTPOHHBIN // laHb : 3NeKTPOHHO-616noTeYHas cuctema. — URL:
https://e.lanbook.com/book/158312 (gaTta obpaieHmns: 19.12.2022). — PexxuM JoCTyna: A5 aBTopus.
nosib30BaTeNein.




MK-4.B/HA.2)Y

2 |PIr3/Petepar K11

50 5

: OCHOBbI TEOPETMNYECKON (PU3NKN. DNIEMEHTbI (PU3NYECKOI KUHETUKY : y4ebHO-MeToAMYecKoe nocobue /
coctasutenb A. V. AHgpees. — Mowikap-Ona : Mapl'y, 2018. — 108 c. — ISBN 978-5-907066-16-8. —
TeKCT : 3N1eKTPOHHbIiA // JlaHb : 3NeKTPOHHO-61bmMoTeYHas cuctema. — URL:
https://e.lanbook.com/book/158312 (gata obpaiieHuns: 19.12.2022). — Pexkum [OCTyna: 419 aBTOpK3.
nonb30BaTenNein.

MK-4.B/HA.2)Y

K11 28 0

3 |MoaroToBKa K 3aHATMAM

: OCHOBbI TEOPETNYECKOI (PU3NKN. DNEMEHTbI (PU3NYECKOA KUHETUKM : y4ebHO-MeToAMYecKoe nocobue /
coctautenb A. W. AHgpeeB. — MoLukap-Ona : Mapl'y, 2018. — 108 c. — ISBN 978-5-907066-16-8. —
TEeKCT : 3N1eKTPOHHBIN // NaHb : 3N1eKTPOHHO-6161nMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/158312 (faTa obpaieHuns: 19.12.2022). — PexxuM JocTyna: 41 aBTopu3.
no/b30BaTeneil.

MK-4.B/HA.2,Y

K-11 20 37

4 |[MoaroToBka K atTecTaymm

. AyaknHa M. . OpraHusayms camocTosTeNnbHOV paboTbl CTyAeHTOB HOBOCMOMPCKOro rocyAapCTBEHHOIO
TEXHUYECKOro YHMBEPCUTETA : yUebHO-MeToaMYecKoe nocobme / M. T, AyakuHa, FO. B. HUKUTUH ;
HoBocKb. roc. TexH. yH-T.- HoBocunbupcek: M3a-so HITTY, 2022.- 61, [1] c. : Tabn.- TekcT :
HEernocpesCTBEHHbIN.- Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=223022

CemecTp: 6

MK-4.B/HA.2,Y

K-1.1 2 0

1 |KOHTpO/bHbIe paboThbl

. AyaknHa M. . OpraHusayms camocTosTeNnbHOV paboTbl CTyAeHTOB HOBOCMOMPCKOro rocyAapCTBEHHOIO
TEXHUYECKOro YHMBEPCUTETA : yUebHO-MeToaMYecKoe nocobme / M. T, AyakuHa, FO. B. HUKUTUH ;
HoBocKb. roc. TexH. yH-T.- HoBocunbupcek: M3a-so HITY, 2022.- 61, [1] c. : Tabn.- TeKcT :
HernocpesCcTBEHHbIN.- Pexxum goctyna: http://elibrary.nstu.ru/source?bib _id=223022

2 |PI3/Pecpepar EKliB/ HA.2Y g 10

. AyaknHa M. . OpraHusayms camocTosTeNnbHOM paboTbl CTyAeHTOB HOBOCMOMPCKOro rocyAapCTBEHHOIO
TEXHUYECKOro YHMBEPCUTETA : yUebHO-MeToaMYecKoe nocobme / M. T, AyakuHa, FO. B. HUKUTUH ;
HoBocKb. roc. TexH. yH-T.- HoBocunbupcek: M3a-so HITTY, 2022.- 61, [1] c. : Tabn.- TeKcT :
HenocpeaCcTBEeHHbIN.- Pexxum gocTyna: http://elibrary.nstu.ru/source?bib_id=223022

MK-4.B/HA.2,Y 0 0

3 |[dononHuTtenbHas yyebHasa AesTeNbHOCTb K-1.1

: OyakvHa M. 1. OpraHusaums camocTosTeNbHOM paboThl CTyAeHTOB HOBOCMBMPCKOrO rocy4apCTBEHHOIO
TEXHUYECKOro YHMBEPCMTETA : yUebHO-MeToaMYecKoe nocobme / M. T. AyakuHa, FO. B. HUKUTUH ;
Hosocmb. roc. TexH. yH-T.- HoBocnbupcek: M3a-so HITTY, 2022.- 61, [1] c. : Tabn.- TekcT :
HenocpeaCcTBEHHbIN.- Pexxum gocTyna: http://elibrary.nstu.ru/source?bib_id=223022

MK-4.B/HA.2)Y 21 12

4 |[MoaroTtoBka K atTecTaymm K-1.1

. AyakuHa M. . OpraHunsawms camocTosTeNlbHOW paboTbl CTYAeHTOB HOBOCMOMPCKOro rocyapCTBEHHOro
TEXHUYECKOro YHMBEPCMTETA : yUeOHO-MeToanYecKoe nocobme / M. T, AyakuHa, FO. B. HUKUTUH ;
HoBocub. roc. TexH. yH-T.- HoBocnbupck: M3a-s8o HITY, 2022.- 61, [1] c. : Tabn.- TekcT :
HenocpeACTBEeHHbIN.- Pexxum gocTyna: http://elibrary.nstu.ru/source?bib_id=223022

CemecTp: 7

MK-4.B/HA.2)Y

K-1.1 2 0

1 |KOHTpO/bHbIe paboThbl

. AyakuHa M. . OpraHunsayms camocTosTeNlbHOW paboTbl CTYAeHTOB HOBOCMOMPCKOro rocyapCTBEHHOro
TEXHUYECKOro YHMBEPCMTETA : yUeOHO-MeToanYecKoe nocobme / M. T, AyakuHa, FO. B. HUKUTUH ;
HoBocub6. roc. TexH. yH-T.- HoBocnbupck: M3a-so HITY, 2022.- 61, [1] c. : Tabn.- TekcT :
HenocpeACTBEHHbIN.- Pexxum gocTyna: http://elibrary.nstu.ru/source?bib_id=223022

2 |Pr3/Pechepar EKléllBl HA.2Y o6 17




. AyaknHa M. . OpraHusayms camocTosATeNbHOV paboTbl CTYyAeHTOB HOBOCMOMPCKOro rocyAapCTBEHHOIO
TEXHUYECKOro YHMBEPCUTETA : yUebHO-MeToaMYecKoe nocobme / M. T, AyakuHa, FO. B. HUKUTUH ;
HoBocKb. roc. TexH. yH-T.- HoBocnbupcek: M3a-so HITTY, 2022.- 61, [1] c. : Tabn.- TeKcT :
HEernocpesCcTBEHHbIN.- Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=223022

MK-4.B/HA.2,Y 15 10

3 |MoAroToBKa K 3aHATUAM K-11

. AyaknHa M. . OpraHusayms camocTosTeNnbHOV paboTbl CTyAeHTOB HOBOCMOMPCKOro rocyAapCTBEHHOIO
TEXHUYECKOro YHMBEPCUTETA : yUebHO-MeToanYecKoe nocobme / M. T, AyakuHa, FO. B. HUKUTUH ;
HoBocKb. roc. TexH. yH-T.- HoBocunbupcek: M3a-so HITTY, 2022.- 61, [1] c. : Tabn.- TekcT :
HenocpeaCcTBEeHHbIN.- Pexxum gocTyna: http://elibrary.nstu.ru/source?bib_id=223022

MK-4.B/HA.2,Y 21 15

4 |[MoaroTtoBka K atTecTaymm K-1.1

. OyakvHa M. 1. OpraHusaums camocTosTeNbHOV paboThl CTyAeHTOB HOBOCMBMPCKOrO rocy4apCTBEHHOIO
TEXHUYECKOro YHMBEPCUTETA : yUebHO-MeToaMYecKoe nocobme / M. T, AyakuHa, FO. B. HUKUTUH ;
HosocKb. roc. TexH. yH-T.- HoBocubupcek: U3a-so HITTY, 2022.- 61, [1] c. : Tabn.- TekcT :
HenocpeaCcTBEeHHbIN.- Pexxum gocTyna: http://elibrary.nstu.ru/source?bib_id=223022

CemecTp: 8

MK-4.B/HA.2,Y

K-1.1 12 2

1 |KOHTpO/NbHbIe paboThbl

: MexaHuka. MonekynspHas gu3vka n TepMoguHaMmnKa : y4ebHo-MeToamnyeckoe nocobue / C. H.
MotemkuHa, B. A. CapaghaHosa, H. B. YupkyHosa [1 gp.]. — Tonbattn : TI'Y, 2021. — 210 ¢. — ISBN
978-5-8259-1572-2. — TeKCT : 3NeKTPOHHbIN // JlaHb : 3NeKTPOHHO-6161noTeyHas cuctema. — URL:
https://e.lanbook.com/book/183887 (naTta obpaiyeHms: 13.03.2023). — PexxuM focTyna: A5 aBTopus.
nosib30BaTeNei.

MK-4.B/HA.2)Y

2 |PIr3/Petepar K11

30 10

: MexaHvika. MonekynspHas (u3snka 1 TepMoanMHaMuKa : y4e6HO-meToguYeckoe nocobue / C. H.
MoTeMKuMHa, B. A. CapataHosa, H. B. UnpkyHoBa [1 gp.]. — Tonbattn : Ty, 2021. — 210 ¢. — ISBN
978-5-8259-1572-2. — TeKCT : 3M1eKTPOHHbIi // JlaHb : 3NeKTPOHHO-616MoTeYHas cuctema. — URL:
https://e.lanbook.com/book/183887 (gata obpaiieHus: 13.03.2023). — Pexkum focTyna: 419 aBTOpu3.
nonb30BaTenei.

MK-4.B/HA.2)Y

K11 19 5

3 |MoaroToBKa K aTTecTauum

. AyakuHa M. . OpraHusayms camocTosTeNbHOV paboTbl CTYAeHTOB HOBOCMOMPCKOro rocyAapCTBEHHOrO
TEXHWYECKOTO YHMBEpCUTETA : y4ebHO-MeToaMnYecKoe nocobue / M. T. AyakuHa, FO. B. HUKUTUH ;
HoBocKb. roc. TexH. yH-T.- HoBocnbupcek: M3g-so HITTY, 2022.- 61, [1] c. : Tabn.- TeKcT :
HernocpeacTBeHHbIN.- Pexkum goctyna: http://elibrary.nstu.ru/source?bib_id=223022

3.3 TexHonorus oby4veHns

[nsi opraHu3aumy 1 KOHTPO/S CaMOCTOSTe/NIbHOV paboThbl 06YUaKOLLMXCS, a TAKKe NPOBeAeHNS
KOHCYNbTaLMIA MPUMEHSOTCS MHAOPMALOHHO-KOMMYHUKALIMOHHbIE TEXHOMOrMK (Tabn. 3.4).

Tabnuua 3.4
ﬂ,EFITe]'IbHOCTb |/|HCbOpMaLl,I/IOHHO-KOMMyHI/IKaLI,I/IOHHbIe TEXHONOT NN
MHthopmmpoBaHue e-mail; Moptan HI'TY; CounanbHble CeTH
KoHcynbTMpoBaHue e-mail; Mopran HI'TY
KoHTponb MopTtan HI'TY; Cpeaa aneKTpoHHOro obyyeHuns HIFTY
;Zi“g;ﬂ*:ﬂ'_'o”; y4eOHbIX NnyHbii TINoBOI cawT; MopTtan HI'TY; 36C




4. MpaBuna aTTecTauun 06y4yatoLLMXCsi Mo AUCLUNINHE

[ns atTecTaymmn obyyarowmxca no AUCUMNINHe Ucnonb3yeTcs 6anbHO-penTUHIOBas cUcTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKW MO TPaaULMOHHOM LWKane n 15-ypoBHeBoi ECTS.

KpaTkasi nHcopmaumsi o bBPC npumsegeHa B Tabn. 4.1.

Tabnuua 4.1
OueHunBaeMble BUAbI LeATeTbHOCTM 06y4aroLmxcs '%Aaﬁ:: MaKcMasbHbI 6asn

CemecTtp: 5

Koumponvnwvie pabomu:: 15 30
PI'3/Pegepam: 15 30
Dxzamen: 20 40
CemecTp: 6

Konmponvrvie pabomuot: 15 30
PI'3/Peghepam: 15 30
Dxsamen: 20 40
CemecTtp: 7

Koumponvnwvie pabomu:: 15 30
PI'3/Pegpepam: 15 30
Drzamen: 20 40
CemecTp: 8

Konumponvnwvie pabomoi: 15 30
PI'3/Pepepam: 15 30
Drsamen: 20 40

B Tabnuue 4.2 npefcTaBeHO COOTBETCTBIE POPM KOHTPO/S 3asiB/ISIEMbIM TPEGOBAHUAM K
pe3ynbTaTaM OCBOEHUS AUCLUMIIUHBI.

Tabnuua 4.2
Koabl DopMbI KOHTPOSIA
KOMMETEH MHAMKaTopbl AOCTVXKEHNSA KOMMETEHLNIA
|_||V|[7'| KoHTp. |3awuTa SK3amen
pab. Pr3/pP
MK-4.B/ [MK-4.B/HA 2. ¥YMeTb 0praH130BbIBaTb 1 KOOPAWHUPOBATL PaGoTy YYaCTHUKOB + + +
HA |[npoekTa
YK-1 [YK-11.3HaeT npuHuunbl c6opa, 0T6opa 1 0606LLeHNS MHOpMaLUN. + + +

®OH/, OLIEHOYHbIX CPEACTB MO AMCLIMMHE NPeACTaBNeH B NpunoXxeHun Ne 1 K paGoueli
nporpamme.

5. Jlutepatypa

OcHoBHas nMTepaTypa

1. CaBenses, 1. B. OcHoBbl TeopeTnueckoit pusuku. B 2-x TT. Tom 2. KBaHTOBast MexaHUKa :
yueOnuk st By30B / M. B. CaBenbeB. — 6-e uzn., crep. — Cankr-IletepOypr : Jlans, 2022. — 432
c. — ISBN 978-5-8114-9395-1. — Tekcr : anekTpoHHbIii // JIaHb : 37eKTPOHHO-OMOTHMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/193423 (mata obpamenus: 19.12.2022). — Pexum

AOCTYyIa: JJIsd aBTOpU3. I0JIb30BaTEIEM.




2. Casenbes, U. B. OcHOBEI TeopeTndeckoii ¢pusnky : yueOHuK 11t By30B / M. B. CaBenbeB. — 6-¢
3., crep. — Cankr-IlerepOypr : Jlaus, [0. 1.]. — Tom 1 : Mexanuka. DneKkTpoguHaMUKa —
2022. — 496 c. — ISBN 978-5-8114-9042-4 (tom 1), 978-5-8114-0618-0 (06muii). — Tekcr :
anexTpoHHsIi // JIaHb : 3ekTpoHHO-O0nOoTeunas cuctema. — URL:
https://e.lanbook.com/book/183764 (mata obpamenus: 19.12.2022). — Pesxum goctyma: ajis
aBTOPH3. TOJIB30BATEIICH.

3. TeopeTruecknii MUHUMYM JJIs1 YCIIEITHOTO OCBOeHMS qucuIuinHbl «Dusnka. Pazgen
3MIEKTPOMATrHETU3MY : y4eOHO-MeTonn4Yeckoe mocodue / cocrasurtenu A. B. I'pesuna [u np.]. —
Hwxuuit Hosropon : HHI'Y um. H. U. Jlobauesckoro, 2021 — Yacte 1| — 2021. — 34 c. — TekcT
: 3JIEKTPOHHBIN // JIaHb : 371eKTPOHHO-O0MOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/282926 (mara oopamenus: 13.03.2023). — Pexxum moctyma: mis
aBTOPH3. TOJB30BATEICH.

JononHnTenbHas nuTepaTypa

1. deipaun, B. B. ®usuka. KBanTtoBas ¢usuka. KBantoBas MexaHnka u atoMHas Gpu3uka : yueOHOe
nmocobue / B. B. Ipipaun, T. JI. Kum, C. A. IlleneneBa. — Kemeposo : Ky3s['TY umenu T.O.
['op6auesa, 2018. — 182 ¢. — ISBN 978-5-00137-023-9. — Tekcr : anekrponHsiii // JIaus :
3EeKTPOHHO-O0nbnoTeunas cucrema. — URL: https://e.lanbook.com/book/115114 (naTta
obpamenus: 19.12.2022). — Pexxum gocTtymna: 1isi aBTOPH3. TOJb30BaTEEH.
2. ®unnnmos, B. B. KBanroBas ¢usnka : yaeOHoe mocodue / B. B. ®wmmnmos. — Jlumenk :
Junenxuii I'TTY, 2020. — 90 ¢. — ISBN 978-5-907168-82-4. — Tekcr : 351eKTpoHHBIH // JIaHb :
371eKTPOHHO-0nOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/169328 (nata
obpamenus: 13.03.2023). — Pexum goctyma: 1uisi aBTOPH3. TOJIB30BATEIEH.

VIHTepHeT-pecypchl
1. Teopernueckas u matemarudeckas usuka : xxypHan / PAH. Martematudeckuit ”HCTUTYT uM. B.
A. Creknosa : [caiiT]. —2023. — URL:
https://www.mathnet.ru/php/archive. phtml?jrmid=tmf&wshow=contents&option_lang=rus (zata
obpamrenus: 21.03.2023). — Tekct : 31eKTPOHHBII.
2. https://www.itp.ac.ru/ru/publications/ [Tyonukanuu MHCTHTYTA TeopeTHyecKoi HU3UKU
nm. JI ][ Jlarmay

6. MeToaguueckoe 1 NPorpaMMHoe obecrieyeHme, NHHOPMALIMOHHbIE TEXHOOM NN

6.1 MeTogunyeckoe obecrneyeHne

1. OcHOBBI TeOpeTHUECKOIT (hU3UKH. DIEMEHTHI (PU3NUECKON KNHETUKY : y1e0HO-METONYECKOe
nocob6ue / cocraBurensb A. U. AuapeeB. — Homrkap-Omna : Mapl'V, 2018. — 108 ¢. — ISBN
978-5-907066-16-8. — Tekcr : 3nmekTpoHHBIH // JIaHb : 371eKTPOHHO-OMOIHOTEYHAS CUCTEMA. —

URL: https://e.lanbook.com/book/158312 (mata obpamenus: 19.12.2022). — Pexxum noctyna: ais
aBTOPU3. IOJIB30BATEICH.

2. dynkuna M. I1. Opranu3zanumsi caMmoCTOSITENIEHOU paboThl cTyaeHToB HoBOCHOMpPCKOTO
rOCYJapCTBEHHOT'O TEXHUYECKOTO YHHBEPCUTETA : yueOHO-MeToamyeckoe mocodue / M. T1.
Hynxwuna, FO. B. Hukutun ; HoBocu6. roc. TexH. yH-T.- HoBocubupcek: Uzn-so HI'TY, 2022 .- 61,
[1] c. : Tabm.- Tekcr : HemocpeacTBeHHEII.- PeskxuM nocTtyna:
http://elibrary.nstu.ru/source?bib_1d=223022

3. Mexanuka. MonekymsipHas Gpu3uka U TepMOIUHAMHUKA : yaeOHO-MeTonmueckoe nocobue / C. H.
[Moremkuna, B. A. Capadanosa, H. B. YupkyHosa [u ap.]. — Toasstru : TT'Y, 2021. — 210 ¢c. —
ISBN 978-5-8259-1572-2. — Tekcr : a5ekTpoHHBI# // JIaHb : 31eKTPOHHO-OMOTHOTEYHAS CUCTEMA.
— URL: https://e.lanbook.com/book/183887 (nara obpamenns: 13.03.2023). — Pexxum goctyma:
IUIsl aBTOPU3. TIOJIH30BATEIICH.

6.2 Cneumann3npoBaHHOe NporpamMmmHoe obecneyeHme
1 Onepammonnas cuctema Microsoft Windows
2 INaker oducHbIx npmioxeHuit Microsoft Office



6.3 NHhopMaLyOHHbIE TEXHONOrnK

Mpw ocyLecTBeHM 06pa3oBaTelbHOro NpoLecca no AUCLMNANHE NPUMEHSAKTCA 3/IEMEHTI
ANCTaHLMOHHBIX 06pa30BaTe/ibHbIX TEXHO/ONMMi, @ TaKXKe CUHXPOHHOTO Y aCUHXPOHHOIO
B3aMMO/EeNCTBUS B 3MIEKTPOHHOW MH(OopMaLMOHHO-06pa3oBaTenibHo cpeabl HITTY.

7. MaTepura/ibHO-TEXHMYECKOe 06ecneyveHme

IMpe3eHTaLMOHHOE 060pY0BaHEe

No HanmeHoBaHue Ha3HaueHne

1 |lpe3eHTaUMOHHOE 060pYy0BaHME [na npoBefieHNA NeKLUMOHHbIX U
(MynbTUMeAMa-NPOEKTOP, 3KPaH, KOMMNbIOTEP |MPaKTUYECKNX 3aHATUI
AN14 ynpasieHuns)




