®EJIEPAJIBHOE TOCYJAPCTBEHHOE YUPEXK/JIEHUE
«®EJIEPAJIBHBIA UCCJEJTOBATEJBCKUHN IEHTP
UHCTUTYT NPUKJAJTHONU MATEMATUKH UM. M.B. KEJIIBIIIIA
POCCHMCKOM AKAJTEMUU HAYK»

Yr1BepikaeHna
Y4eHBIM COBETOM
HIIM um. M.B. Kenasima PAH,

npotokoJ Ne 14-22 ot «10» Hos6pst 2022 r.

PABOYAS ITPOTPAMMA

YYEBHOM JUCIHUILJINHBI

MexaHuka u JIEKTPOANHAMMNKA CIVIOIIHBIX Cpea

HayuyHnas cnenuajbHOCTD

1.1.9 — «MexaHuKa JKHAKOCTH, I'a3a U IJIa3MbD»

dopma o0yueHust
OYHas

Mocksa, 2022



Hayuynas cnenuajabHocTh: 1.1.9 — «MexaHuKa )KUJIKOCTH , Ta3a U IJIa3MbD»
Jucuuniimaa: MexaHuka U 3JIeKTPOAMHAMUKA CILTOIIHBIX CPEel
dopma 00yueHus1: OuHas

PABOYAS IPOT'PAMMA PEKOMEH/IOBAHA
Vuennsim coBeroM WIIM um. M.B. Kenaprma PAH,
npotoko Ne 14/22 ot «10» nosiopst 2022 T.

HUCITOJIHUTEJID (pazpaboT4yuk Nporpamm):
unbkoB A.B., crapuuit Hayunslil corpyanuk MIIM um. M.B. Kenapiina PAH

3aBeyIOIIHUil aCTIUPAHTYPOI / Menbos U.C. /




1.

OrJiaBJieHue

AHHOT AL ...tttk ekttt ekttt et e bt et et e b e et 4
LEJIN U 3AAAYN OCBOEHUSA JUCHUIIIIMHDBL ..o 4
2. TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUA AUCLHUIIIIUHBI .......cocvveiiiiiiiiiiiicee 5
3. CTPYKTYPA U COAEPXAHUE AUCLUTITIAHDBL ........ocoiviiiiiiiiiicee e 6

3.1, CHIPYKIYPA OUCUBRIIUHDL. ..ottt 6
3.2.  Cooeprcanue PA30e1068 OUCUUNIIUHDL ...................cocuureiiieeeiireeanieeasteea e e ateeesreeesneeenneeens 6
3.3, JICKUHOHHBLE 3AHAMUA. .............oeveeeeeeeeieiieeeseeee e e s s s sttt e eeeee e s s st et eaeeeeeessanstaasaaeaeeeeaeannneees 7
3.4. Cemunapckue 3auamus
4. TEKYIIAS U ITPOMEXYTOYHAA ATTECTALIUA. ®OHI OUEHOYHBIX CPEJACTB....... 7
5.  YYUEBHO-METOJMYECKOE OBECIIEUEHUE JUCHHUITJIIMHDBI ..........cooviiiiiiiiiiieiee, 10
6. MATEPUAJIbHO-TEXHUYECKOE OBECIHEUEHUE JUCHUITJIMHDBL...........ccocoviiinee 11



AHHOTALIMSA

JucuumnnHa «MexaHuka M 3J€KTPOJMHAMUKA CIUIOIIHBIX CpPEJ » peallu3yercs B paMKax
bnoka «OO0pa3oBaTenbHBIE KOMIIOHEHT) OCHOBHOW TpodeccCHoHaIbHOW 00pa3oBaTeIbHOMN
IIporpaMMbl  BBICIIETO 00pa3oBaHMA — MPOrpaMMbl MOJArOTOBKM HAy4YHbIX M HAy4yHO -
MeJaroruyeckux KaapoB B acnupaHType denepanbHOTro HCCIEAOBATENLCKOrO LeHTpa «MHCTUTYT
npukiagHoi marematuku uM. M.B. Kenpgpiima PAH (MITIM um. M.B. Kenaeima PAH).

Pabowas mporpamma pazpaboTaHa M COCTaBJ€Ha Ha OCHOBaHMU DenepalibHbIX
rOCYIapCTBEHHBIX TpeOOBaHUM K CTPYKType MNpOorpaMM MOATOTOBKM HAayYHbIX M Hay4dHO-
MeJarorMuyeckKuX KaJapoB B aCHUPAHTYpE K YCIOBMSIM HMX pEaM3allid, CPOKaM OCBOEHHS 3TUX
IPOrpaMM C yYETOM Pa3IMUHBIX POpPM 00ydeHUs, 00pa30BaTEIbHBIX TEXHOJIOTHIA U 0COOECHHOCTEH
OTJIENbHBIX KaTEropui acnupaHToOB (AIbIOHKTOB), B COOTBETCTBUM C YYEOHBIMHU IIJIaHAMH
noarotoBku acnupantoB B UIIM um. M.B. Kengeimma PAH no nayuno#t cnenuansHoctd 1.1.9 -
«MexaHuKa KUAKOCTH , Ta3a U IJIa3MbD»

OCHOBHBIM UCTOYHMKOM MaTepHUaJIOB AJIsi (OPMHUPOBAHUS COAEPKAHUS MPOTPaAMMBbI SIBIISIOTCS:
MaTepuanbl KOH(EpeHIUi, CUMIIO3UYMOB, CEMUHapoB, VHTepHET-pecypchl, HaydHble H3JaHUS U
MOHOTpa(HUUECKUe UCCIETOBAHUS U ITyOIUKALIUH.

OO6mrast TpyI0€MKOCTh AUCIMIUIMHEI 10 y4eOHOMY TUTaHy cocTaBiisieT 2 3ad.end. (72 daca), u3
HUX JIeKIuil — 4 4vaca, cemMuHapckux 3aHATHH — 10 wacoB, mpaktuyeckux 3aHATHH — 0 YacoB, W
CaMOCTOSITEIbHOW paboThl — 58 wacoB. JlucuummuHa peanusyercss Ha 2-M Kypce, B 4-M CeMecTpe,
MIPOJIOJKUTENLHOCT 00ydeHus — 1 cemecTp.

Texymas arrectanus NPOBOJUTCS HE MEHee 2 pa3 B COOTBETCTBUM C 3aJlaHUSIMU U (opMaMu
KOHTPOJIS, IEPyCMOTPEHHBIE HACTOSIIEH MPOrpaMMO.

[IpoMexxyTrouHasi OIIEHKAa 3HAHUS OCYHIECTBISIETCS B IEPHOJ 3a4eTHO-3K3aMEHAIMOHHHOU
ceccuu B (hopme 3aueTa.

HEJA U 3AJAYU OCBOEHMUA JUCHUAITJIMHBI
e u 321244 TUCHMILIMHBI «MeXaHHUKa U SIEKTPOHHAMHUKA CIUTOIIHBIX CpeJl »

Iean: ocBoeHUE HyHIAMEHTABHBIX 3HAHUNA W KOMITETCHIIMM, KOTOPBIE MTO3BOJISAT MPEACTABIATH U
paszpabaThIBaTh MOACIH (PH3UKO-XUMUYECKUX MPOIECCOB MEXaHUKU U AJICKTPOIMHAMHUKHI
CIUIOIIHBIX CPeJ U UX TUCKPETHBIE MOJICIIN B YA0OHOM BHJIE, @ TAKXKE BIAJICTh
MaTeMaTHYECKHUM aIllapaToM, MO3BOJISIONINM BEIOpaTh Hanboiee MpaBIbHYIO MOJIENb U
OLIEHUBATh €€ CBOMCTBA.

Sagaun:

- OCBOMTH OCHOBHOM MaTeMaTHYECKHI alriapar, MO3BOJISIONIMM OMUCHIBATh MOJECIIM MEXaHUKU U
QJICKTPOANHAMHUKHU CIUIOIITHBIX CPEI

- MPAKTHYECKOE OCBOCHKE HAKOIIJICHHBIX 110 TUCIUILIMHE 3HAHUH TP PEIICHUN MEXaHUKH U
ANIEKTPOMHAMUKH CIUIONTHBIX CPEIM UX TUCKPETHBIX MOJICNICH M aHATM3UPOBaTh UX
3¢ (hEeKTUBHOCTS.

- CTUMYJIUPOBAHHME K CAMOCTOSITEJIbHOM JESITEIbHOCTU 10 OCBOCHHIO TUCUHUILIIUHBI U
(hOopMHUPOBAHHIO HEOOXOAUMBIX KOMITETEHITHIA.



2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSA JUCHUIIJIMHBI

[Ipouecc n3yyeHuss QuCUMIUIMHBI «MeEXaHUKa U 3JEKTPOJMHAMUKA CIUIOIIHBIX CPEH» HAlpaBJieH Ha
(dhopMupoBaHHE OTIPEACIEHHBIX YMEHUH, 3HAHUH, KOMITCTEHITHIA.

a) ynusepcaiabHble (YK): He npenycMoTpeHo

0) oomenpodgeccnonanbubie (OIIK) He nperycMOTpeHsI

B) npogeccnonanbublie (IIK): CiocoOHOCTh MHTEPIIPETUPOBATH IKCIIEPUMEHTAJIbHbIE JJAaHHbIE
C LIETBI0 MPOTHP3UPOBAHMS U KOHTPOJIS IPUPOJHBIX SBICHUH W TEXHOJOTUYECKUX MPOILECCOB
((TITK-2), cnocoOHOCTh HCCIEI0BaTh MPOLECChl W SIBJICHHS, COMPOBOXKIAIONINE TCUCHHS
BBICOKOTEMITEPATYPHBIX I'a30B H IJIa3MbI IIPYU MEXaHHUYECKHX, TETIOBBIX, JICKTPOMATrHUTHBIX
npounx BosaeictBusx (ITK-3).

B pe3ynbpTaTe 0CBOCHUS IMCHUILUIMHBI 00Y4atoIUics JOKEH:

3HATH:

° OCHOBHBIC ITIOHATHUA CT&THCTH‘ICCKOﬁ (1)I/ISI/IKI/I, KHHGTI/I‘IGCKOﬁ TeOpI/H/I, MCEXaHUKHU U
3J'IeKTpO)II/IHaMI/IKI/I CIINTOIIIHBIX Cpe)1.

o OCHOBHBIC MCTOIbI )II/ICerTHOFO MO}ICHHpOBaHI/ISI MEXaHUKHU U 3J'IeKTpO)II/IHaMI/IKI/I
CIINTOIIHBIX cpeﬂ

® OCHOBHBIC MAaTEMAaTHYCCKHUEC MECTOIbI @opManmaumI pEeICHUA MPUKIIAAHBIX 3a1a4
MCXaHUKH U SJICKTPOAWMHAMUKHU CINJIOIITHBIX CPE

YMeTh:
®  CTPOUTH CTATUCTUYECKUE U KHHETHYECKHE MOJICIIH;

®  YBEPEHHO MPOBOAMTH UX AUCKPETU3ALMIO, COXPAHss UX CBOICTBA: KOHCEPBATUBHOCTH
(IpaBUIBHOE YUCIIO 3aKOHOB COXPAHEHHUS), POCT SHTPOIUU U T.I1.;

Baanern:

L4 CBA3AMHN KHMHCTHYECKOI'O, CTATUCTUYCCKOI'O U THAPOJUHAMHUYCCKOr0 OIIMCaHWsA (l)I/I3I/IKO'
XUMHYECKHA IIPOLECCOB;

®  HaBBIKAMHU MOCTPOCHHUS JUCKPETHBIX MOJIETICH;
®  HaBBIKAMHU HCCIIEIOBAHMS OCHOBHBIX CBOMCTB MOJY4aeMbIX MOJIEIICH.
IIpuoOpecTH onbIT:

® T[IOCTPOEHHS] MaTeMaTHYeCKOH (OPMYTUPOBKH CTATHUCTUUYECKUX U KHHETUYECKHUX
MoOJeei;

L4 MOCTPOCHUSA AJITOpUTMA NUCKPECTU3ALTUN (I)OpMaHH3OBaHHOﬁ 3aJa4M 1 UX aHaJIu3.



3. CTPYKTYPA U COAEPKAHUE JTUCHUITJINHbI

3.1.  Cmpykmypa oucyuniumsl

Pacnpe):[e.neﬂne TPYAOEMKOCTHU NTUCHHUIIJIMHBI 110 BUAAM y‘leﬁHbIX paﬁoT

TpyroeMKoCcTh
Bua yueOHoii paGoTbl o0mas

3a4.e1. qac.
OBLIAA TPYTOEMKOCTD 1o Yuyebnomy miany 2 72
Jlexuu (JI) 4
[Ipaktueckue 3anstus (I13) - -
Cemunapsl (C) 10
CaMOHOHFOTOBKa (npopa60TI<a 1 MMOBTOPCHHUEC JICKHIMOHHOI'O MaTcpurajia U1 MaTrcpualia
Y4eOHHUKOB U y4eOHBIX TTOCOOUH, MOATOTOBKA K CEMUHAPCKUM U MPAKTHYECKUM SaHHTI/IHM) 22
1 CaMOCTOSITEJIbHOE N3Y4YE€HUE TEM JUCHUIUIMHBI
Buo konmpona: skzamen 36

3.2.  Cooepicanue pazoenoe OUCyunIuHbl

O0111ee conep:kanue U CHUNITHHBI

Ne HaunmeHnoBanme ®opma Tekyue
Coneprxanue pa3zaena
pasaena pasaejia aTTeCTanmumn
1. WNneanbHas VYpaBHeHUA IBUKEHUS HacaIbHON JKUJIKOCTH
KHUJIKOCTB. (ypaBHEHHsS HENpEpHIBHOCTH, YypaBHEHHE Oiinepa). O, I3

BeiBon ypaBHeHuK THUma Ddiulepa U3 YpaBHEHUH
bonbsumana u JInysumis.

2. Bsizkast KUIKOCTB.. VpaBHEHMsI IBUKEHUS BSI3KOM kuakocTu. Juccunanus
SHEPruM B  HeckuMmaeMod skunkoctH. Cucrema O, 13
ypaBHeHuit HaBre—CTOKCa. 3BYK U 3BYKOBBIE BOJHEI.
Kunernueckoe 1 rupoJMHaMIYECKOE PACCMOTPEHHE.

3. OneKTpocTaTHKa DNeKTpocTaTHKA MPOBOAHUKOB.
DreKkTpocTaTuKa JUAIEKTPUKOB. JnanekTpudeckas O, I3
NIpoHULIaeMOCThb. Y paBHeHre Bnacosa-Ilyaccona.

4, DneKTpoauHaMUKa JlarpaHuaH KBaHTOBOM 3JIEKTPOAMHAMUKH U BBIBOJ
ypaBHeHu# BnacoBa-MakcBemnia 1 MarHUTHOM O, I3
THAPOIMHAMHKH

5. MarunutHas .MaruuTHass ~ rUApOOMHAMUKA W KUHETUYECKOE

THIPOAVHAMHUKA OITIICaHKE C MTOMOIIBIO ypaBHEeHUs BracoBa. BeiBox O, I3

MI'/Jl u3 ypaBHenus: Bnacosa.

Mpumeuanne: O — ompoc, [l — auckyccus (IUCITYT, KPYITBIA CTOJ, MO3TOBOM IITYpM, poieBas urpa), 3 — momamrHee

3amaHue (3cce u 1mp.). POpMBI KOHTPONS HE SIBISIOTCS JKECTKUMH M MOTYT OBITH 3aMEHEHBI IPEroaBaTelieM Ha APYTyIo

(opMy KOHTpOJIS B 3aBHCHMOCTH OT KOHTHHTEHTa oOydarommxcs. Kpome Toro, Ha 3aHATHAX CEMHHAPCKHUX MOXET
MIPOBOANTCS paboTa C HOPMATUBHBIMH JIOKYMEHTaMH, U3JaHISIMU CPEICTB MH(POPMALIH U ITpoUee, ITO TAKXKE OIICHHBAECT-

Cs IPENIOAaBaATEIIEM.

3.3. Jlekyuounvle 3auamus

e Ne Pasnena Kpatkoe cofep:kanne TeMbl 3aHATHS NG
3aHATHA JacoB
1 1 rI/IZ[pOZ[I/IHaMI/ILIeKOe U KHHCTHYCCKOC OIMMCAHUEC, YPaBHCHUC 3I>'IJ'Iepa u 2

) JInyBumna.




N

2. ‘ 4,5 ‘ 3J'ICKTp0Z[I/IHaMI/IKa U MarHuToruipoAnHaMuKa; ypaBHCHUS Bnacosa n MIAa.

BCEI'O 4

3.4. Cemunapckue 3anamus

N He Pagteia KpaTKOC CoAEPKaHUE TEMbI 3aHATHSA Heure
3aHATHA (Tembl) YacoB
3. 12 3amauyn Ha TeMy HcaabHas U HeUIeadbHasK XKHUIKOCTh. 2
4 3 3amauu 1o TeMam: 3JIeKTpocTaTuka U ypaBHeHue Brnacoa-Ilyaccona 2
5. 3 3amauu 1o TeMam: 3JIeKTpoIMHaMHUKa U ypaBHeHHe Biacosa. 3
6 45 3ajauu o TeMaM: NEeKTPOJIMHAMUKA U ypaBHeHHe BacoBa-MakcBemna 3

BCEI'O 10

4, TEKYHIAA U ITPOMEXYTOYHAA ATTECTAIUA. POH/L
OHEHOYHbLIX CPEJACTB

Texkymas arrecrauMss acnupaHToB. Tekymias aTTecTalusl AacHUpPAaHTOB IPOBOJWUTCA B
cooTBeTCTBUM C JoKanbHbIM akToM MIIM mm. M.B. Kenppima PAH - ITlonoxenuwem o Tekyulew,
MPOMEXYTOYHOM W WTOTOBOM arrtectanmuu acnupantoB MIIM um. M.B. Kengpima PAH 1o
MporpaMMamM BBICHIEr0 00pa3oBaHUS — MPOrpaMMaM MOJTOTOBKM Hay4yHO-TENAaroruuyeckux KaapoB B
acCIHUPaHTYpE U SIBISIETCS 00s13aTENbHOIA.

Tekymrast aTTecTanus 1Mo JUCHUTIINHE TPOBOIUTCS B (hOpME OIpoca, a TAKXKe OIIEHKH BOTpOca-
OTBETa B paMKaxX y4acTus OOYy4aroIIMXCsl B AUCKYCCHSX U PA3JIUYHBIX KOHTPOJIbHBIX MEPOMPUITUAX
10 OIICHUBAHMIO (DAKTUYECKUX PE3YIbTATOB OOyUYEHUS, OCYIIECTBISIEMBIX MPENoiaBaTeIeM, BeAYIIUM
mucuuminHy. OLIEHOYHbBIE CpPEICTBA JUId TEKYIIEro KOHTPOJISI YCIEBaeMOCTH, IMPOMEXKYTOUHOMN
aTTecTallMy MO UTOTaM OCBOEHUS AUCLUIUIMHBI CM. HUXKE.

OObekTamMu OLCHHMBAaHUW BbICTYIIAIOT:

- yqe6Ha;1 JAUCHMIITIMHA — AaKTHBHOCTb Ha 3aHATHAX, CBOCBPEMCHHOCTH BBIIIOJIHCHUSA
Pa3JIMIHBIX BUI0OB 3a,[[aHPII>i, IoCcCmacMoOCTb SaHHTHﬁ;

- CTCIICHb YCBOCHHSA TCOPETHYCCKUX 3HAaHUH o YPOBEHb OBJIAJICHUA MPAKTHYCCKUMU
YMCHHUAMU W HaBBIKAMH 110 BCEM BHUIaM y‘lC6HOI>i pa6OTBI, MMpOBOAMMBIX B paMKax
CCMHUHAPOB, IPAKTHYCCKUX 3aHATHHA U CAMOCTOSTEIIFHOM pa6OTBI.

OLIeHI/IBaHI/IC o6yqa}omeroc;1 Ha 3aHATHAX OCYHICCTBIIACTCA C UCIIOJIb30BAHUCM HOPMATUBHBIX
OLCHOK IIO CUCTEMC 3a4CT-HC3a4CT.

OueHoYHBIE CPeICTBA /ISl TEKYIIEr0 KOHTPOJIS YCIIeBAeMOCTH, IIPOMeKYTOUYH O
aTTeCcTAlMH 110 HTOraM OCBOCHHS JUCIUIIINHLL.

. Bun
DopMa KOHTPOJIA 3HAHU A IIpumeuanue
aTTecTaunu
MIPOBEPOYHBIE PAOOTHI B TEUCHUE TEKyILast Huxe MIPUBEICHBI [epeyYEHU
BCETO Kypca PEKOMEHIyEMbIX 3aJad U KOHTPOJIbHBIX
BOIIPOCOB
3a4eT UTOTrOBast

HpHMCpHLIfI NEPEYCHb PEKOMEHAYEMBIX KOHTPOJBbHBIX BOIPOCOB I OLHCHKU TCEKYIICTO

YPOBHA YCIICBACMOCTHU CTYACHTA:




1. BeiBecTu ypaBHEHMs THAPOMHAMHUYECKOTO THIIA U3 YpaBHEHUs JInyBUILIs

TUIPOAMHAMUAYECKOHN MTOACTIHOBKOM.

[ToacraHoBKa ruIpOAMHAMUYECKAs U JIOKATbHOMAKCBEIUIOBCKAs B ypaBHeHUE JINyBUILISA U

boisbimana.

Okcrpemainb bonbiiMaHa ¥ 3aKOHBI COXpaHEHUS, TEPMOAMHAMUYECKUE TOTEHIIUAIIBI.

BrIBOJ ypaBHEHMI T'HIPOIMHAMHUKN U MATHUTHOMTUIPOIMHAMUKH.

CBoiicTBa ypaBHEHMM rupouHaMuKy - (popma ['omyHOBa.

CBoiicTBa ypaBHEHMI MarHUTHOM TUIPOJIMHAMHUKY - popMa ['oyHOBA.

JuckperHbie mojenu ypaBHeHus bosbnmana u H-teopema.

VpaBuenue BnacoBa-Ilyaccona u nmepexo/1 K 3JIEKTPOCTATHKE.

CamocoriacoBaHHbI€ 1I0JIs. Y paBHEeHUE BiiacoBa 1 Bo3pacTaHue SHTPOIIUHU.

0. YpasHuenne BnacoBa-IlyaccoHa u mepexo/| K THAPOTMTHAMUKE.

1. Vpasuenue BnacoBa-MakcBeia U nepexo/i K MAarHUTHOM THAPOTUHAMUKE.

12. DHeprernyekas MoJICTAHOBKA B ypaBHeHHe BracoBa u JInmyBws u mepexos K OT
KMHETHUKH K CTATUCTUUYECKOMY OITMCAHMIO.

13. dusnueckasi KHHETHKA U AJIEKTPOANHAMHKA CIUIOIIHBIX CPEI.

14. Pacnpenenenue Maxkcenna. Pacnpenenenus boze u @epmu.

15. Pacnpenenenne Maxkcsemna-bonblimMana.

16. T'mapomuHaMHuKa ¥ TEPMOJIUHAMHKA CAMOCOTJIACOBAHHBIX ITOJICH.

17. H-teopema no bonwsiimany.

18. H-teopema no Ilyankape. Heobparumocts. [Tapamoxcst Jlommuara u Liepmerno.

19. ®usmko-xuMuUeckas knHeTuka. H-reopema.

20. YpaBHeHus o0benuHeHUsA-QparMeHTai 1 CMOTyXOBCKOTO. CBSI3b € THIPOIMHAMHKOM.

21. KBanTOBBIC ypaBHEHUS (HHU3UKO-XUMHUECKHUX mTorieccoB. O606meénnas H-teopema.

N

RBE©o~NO O ~w

[IpumepHbIil IepeueHb peKOMEHAYEMBIX KOHTPOJIbHBIX 3a1a4 Ui OLEHKHU TEKYLIEro YPOBHS

yCIIEBAEMOCTH CTYACHTA:

3amaga Ne 1.

1. Bbimucate CHCTEMy ypaBHEHHIl XMMHYECKOH KHHETHKH, COOTBETCTBYIOIIYIO PEaKIHH
aS, + BS, =S, o +1

S

O 2 ¢ OJVWHAKOBBIMHU

. Koncranrty ckopocTu mpsiMOii peakiyu B3STbh PaBHOM
S

, @ oOpaTtHOH —
paBHO# (oc + +2). HavanpHple maHHBIE — €CTh TOJBKO

KOHIIGHTPALMSAMH DABHBIMH | +1 Buimcars ypaBHeHHE JIMYBUIII W COOTBETCTBYHOIIEE
ypaBHEHHE TUIPOJANHAMHYECKOTO THIIA.
2. Haiitm 3akoH coxpaHeHWss W cranuoHapbl. [locTpouTh (Ha30BbIii MOPTPET U OTMETUTH
MPUTATHBAIONINE U OTTAJKUBAIOIIUE CTallMOHApHbIe Toukd. [lokazate H-Teopemy uist 3Toit
cucrembl. Kak Bes€T ce0st TuapoIMHAMHYECKOE TIPUOIKEHUE?
3. PemuTh cucteMy M HaWTH BpeMs, 3a KOTOPOE KOHIIEHTPAIIHSI 5 yhnajer Ha (8 +1)% 1o
CpPaBHEHMIO ¢ HaudanbHOW. HaliTh CKOpOCTh M3MEHEHHWs KOHIICHTpAaIuu Sl, S u S B ATOT
MOMEHT BpeMEeHH U B HauanbHbIA. HapucoBath 3Tu BeKTOpa CKOPOCTH Ha (ha30BOM MOPTpPETE.
4. Bemucatrh ypaBHeHue JIMyBMIUIS Anis 9TOM QuHaMHuYecKod cuctembl. K yemy cxomuTcs
pemenne ypapaerus JInyBmmis mpu ¢ =+ pmpu 1=~ i B kakoM cMBICITE CXOIUMOCTH?
Brimucats ananor gopmynsl bonbsimana (3xctpeMans bonbiMana unu ananor Gopmysibl
I'u66ca) B aTOM cydae.

3amaya Ne 2.

I[J'ISI 3a1aHHOT'O CTYACHTY 3HAYCHUA a, B v ’6 €N .



Omucartb JIBHKCHUE MaTepUAIbHOMN TOYKH c HOTEHIIUAIbHOU SHEpruen

U (x)=x?(x -3 (x=5)"".

1. Beinucath COOTBETCTBYIOLYIO IUHAMUYECKYIO cucTeMy. HaliTu 3aKkoH coxpaHeHusl.
2. Iloctpouts (azoBblii moprpeT. CKOIBKO pa3nuyHbIX (a30BBIX TPACKTOPUNA COOTBETCTBYIOT

yposmro sueprun £ =07

3.YTouHHTH NIOBeIeHNE (a30BbIX TPACKTOPHI B OKPECTHOCTH OCOOBIX TOYEK.

4. BeoinucaTth ypaBHeHUE JIMyBWILIS 171 3TOM AMHAMUYECKOM CHCTEMbl U IPUOIMKEHUE
TUAPOJIUHAMUYECKOTO TUIIA.

5. Onpenenutsb, OyAET 1M B HYJIEBO MOMEHT BPEMEHHU MIEPEXJIECT, €CIU f (O' X, p) =90 (p B X).
3azgada Ne 3.

1. Bemmucate cuctemy Ttuna bonsiiMana-CMOITyXOBCKOTO, OIMKCHIBAIONIYIO JBOJIIOIUIO  T10
KOHIEHTPALMI YaCTUIl U3 N MOJCKYI: n=1,2,...,N, npy ycJIOBHH, YTO MPUCOEAUHAETC U
OTJIETAaeT OT YaCTHUI[ MO OJHOW Mouiekyne. CeuyeHHMs Koaryiasluud M YacTOThl pacmajaa
HEKOTOpbI€ 3aJaHHble (yHKIMHU N . PaccMOoTpeTh ABa ciaydas: a) YHMCIO MOJIEKYJ B CHCTEME
MIOCTOSIHHO, 0) KOHIEHTpAIUsi MOHOMEPOB MOJJIEPKUBAETCS MOCTOSIHHOM 3a CYET MX BBOJA B
cucTteMy. BpinucaTe KBaHTOBBIM AaHAJIOr YpaBHEHHMW. BeImucarb COOTBETCTBYIOLIYIO
TUIPOIMHAMUKY B 00bIYHOM opMme U popme ['oyHOBA.

2. Brmmmcares 3akoH coxpaHeHus. Beimucare H-¢yakmum mis crydaeB (a) u (0) u qokasats H-
TEOPEMBI.

3. BBectu HempepbIBHYIO (YHKIHIO pacTpeieieHnus W TOJYYUTh YpaBHEHHE Ha Hee. 3ammcaTh
9TO ypaBHEHHE B TaKOM BHJE, 4YTOObl B HEro BXOAWJIAa (QYHKIUS pacupelesieHus |
MIPOU3BOJIHbIE (YACTHBIE) OT HEe BCE B OJHOM M TOW ke Touke. [[nsi MOHOMEpOB 3amucarh
OTIENbHOE yPaBHEHHUE.

4. OrpaHu4uThCS MPOU3BOIAHBIMHM BTOPOTO MOPSAJKA M IMOJYYUTh YpaBHEHHE MapabOIMuecKOro
THUIA.

Hroroasi arrecranusi acnupaHToB. VToroBas arrecranus aclUpPaHTOB MO AWCITUTUIMHE
MPOBOJUTCS MPOBOJIUTCS B COOTBETCTBUHM C JoOKalbHbIM akToM UIIM nm. M.B. Kenapimia PAH
— IlonoxxeHueM o TEKyIleil, TPOMEXYTOUYHONH M UTOroBOM arrectranuu acnupantoB MIIM um. M.B.
Kenmeima PAH mo mporpammaM BhICHIETO 00pa3oBaHHs — IIporpaMmaM TOJTOTOBKH Hay4YHO-
MeIarOTHYECKUX KaJIpOB B aCIIUPAHTYpPE U SABIISCTCSA 00s13aTEIbHOM.

HroroBas arrecraius mno MUCHHUILUIMHE OCYLIECTBIsieTcs B ¢opMe 3auera B MEPHO/]] 3a4€THO-
9K3aMEHAllMOHHOW ceccuu B cooTBeTcTBUM ¢ ['padukom yuebGHOro mpoiecca MO MPUKA3ZY
(pacnopspKEHHUIO 3aMECTUTENIO AUPEKTOpa Mo HaydHoW pabote). OOydaromuiicss aomyckaercs K
9K3aMEHY B Cllydae BBINOJHEHHUS AaclUpaHTOM BceX YUeOHBIX 3aJaHUd U MEPONPUSITUH,
MPEeIyCMOTPEHHBIX HACTOSIIEH mporpamMmoil. B cimyyae Hammuus yueOHOM  3a10JDKEHHOCTH
(MpOMYIIEHHBIX 3aHATUN U (WJIM) HEBBITIOJHEHHBIX 3a/laHU) acIUpaHT OTpadaThIBae€T MPOMYIIEHHbBIE
3aHSITUS U BBITIOJHSET 3a/1aHUS.

OHeHI/IBaHI/IC 06y11aromeroca Ha HpOMe)KYTOqHOﬁ arrecTaiun  OCYHICCTBIISCTCA C
HCIIOJIb30BAHNEM HOPMATUBHBIX OLICHOK Ha 3a4€TC — 3aUCT-HC3a4CT..

Crircox BOIIPOCOB K 3a4eTy.

1. BeiBecTu ypaBHEHUS TUAPOJIMHAMUYECKOTO THIIA U3 ypaBHEeHUs JInyBUILIsA

TUAPOJUHAMUYECKOM MTOJACTAHOBKOM.
2. TloacraHoBKa rupoAMHAMHUYECKAas U JIOKAIbHOMAKCBEIJIOBCKas B ypaBHeHUE JInyBUILISA 1
bosbimana.
Okctpemansb bonbiiMaHa 1 3aKOHBI COXPAHEHNUs, TEPMOANHAMUYECKUE IOTEHIUAIIBI.
BbiBOJ ypaBHEHUI THIPOJMHAMUKY U MAarHUTHOMTUAPOAMHAMHUKH.
CBoiicTBa ypaBHEHUH THAPOIMHAMUKH - (popma ['ogyHOBA.

ok w
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13.
14.
15.
16.
17.
18.
19.
20.
21.

CBoiicTBa ypaBHEHU MarHUTHOW TUPOANHAMHKH - popma ['oyHOBA.
JuckperHbie Mojenu ypasHeHus bosbnmana u H-teopema.

VYpaBuenue BrnacoBa-IlyaccoHa u mepexo/1 K 3JIEKTPOCTATHKE.
CamocornacoBaHHble 1I0JIs. Y paBHEHUE BiiacoBa 1 Bo3pacTaHue SHTPOIIUHU.

. YpaBHenue Bnacosa-Ilyaccona u mepexoJ1 K TMIpoAMHAMUKE.
. YpaBHeHue BiracoBa-MakcBemia u nepexoj; K MarHUTHOW TUAPOAMHAMUKE.
. DHepreTuyeKas NoJICTaHOBKa B ypaBHeHue BiiacoBa u JInyBusuig u nepexon K OT KHHETUKH K

CTaTUCTUYECKOMY OIHCAHUIO.
duznyeckass KHHETHKA U JIEKTPOIMHAMUKA CIUIOIIHBIX CPEL.

Pacnpenenenne Makcsenna. Pacnpenenenns boze u @epmu.

Pacnpenenenne Makcsesna-bonbnmana.

l'unponuHamMuka U TEpMOJMHAMMKA CAMOCOTJIACOBAHHBIX MOJIEH.

H-reopema no bonsimany.

H-teopema no Ilyankape. Heobpatumocts. [1apanokcest Jlommuara u Lepmerno.
®duznko-xuMuueckas kuHetuka. H-reopema.

VYpaBuenust o0benuHeHH-hparMeHTaui 1 CMoJIyXoBCKOTo. CBS3b C THAPOIUHAMUKOM.
KBanrtoBble ypaBHeHUs (pu3nKo-XxuMuueckux noueccon. O6o0ménnas H-Teopema

OueHnBaHue ACIIUPAHTA HA IPOMEKYTOYHON aTTecTanuu B popme 3a4yera

Onenka TpeﬁoBaHm{ K 3HAHUSAM U KPUTEPUH BBICTABJICHHUS OILICHOK

He3auetr

OCHOBHOE cOJIepaHKie yueOHOro MaTtepualia He pacKpbITo;

JOTYILIEHbl TpyOble oOmMOKa B ONpENeNeHUH TMOHATUH U IpH
HCIOJIb30BAHUU TEPMUHOJIOTUH;

HC JaHbI OTBETHI HA JOIIOJTHUTCIIBHBIC BOITPOCHI.

3aueT

PacKpBITO COJAEpXKaHWE MaTepHalia, TaHbl KOPPEKTHBIE ONPEACIICHUS
TTOHATHH;

JOITYCKArOTCA HC3HAYHUTCIIbHBIC HapymcHusA IOCJICa0BaATECIIbHOCTH
H3JIOKCHUA,

JOITYCKArOTCA HEOOJIBIINE HETOYHOCTHU IIpHU UCII0JI30BaHNH TEPMHUHOB WU
B JIOTHYECKHX BBIBOJAX,

IIPpHU HETOYHOCTAX 3aAat0TCs JOIIOJIHHUTCIIbHBIC BOIIPOCHI.

5.

YYEBHO-METOANYECKOE OBECIHHEYEHHUE JUCHUIIJIMHBI

Ocnoenasa numepamypa

1. Jlangay JI.J., Jludmmum E.M. 1.1, Mexanuka, M., Hayka,1988.
2. Jlanpay JI. 1., JIupmmn E.M., 1. 8. DnexTponnHamuka cruiomHslx cpen, M. Haykal982.
3. Jlanmay JI. 1., Jludmun EM. 1.10, dusndeckast kunetnka,M., Hayka, 1979.

Jonoanumensnan numepamypa u Humepnem-pecypcol

1. Bnagumupos B.C., Kapunos B.B.. YpaBHenus matemaruueckoil ¢usuku., M., Hayka,
2000.

2. bonbuman JI., U36pannsie Tpynsl., M., Hayka, 1984.

3. Maxkcsemn K. Tpynsl no kuneruueckoit reopun. M., bunom, 2011,
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4. Apnonbn B.M. Marematudeckre METOJIbI KTaccudecko Mmexanuku. M.: Hayka, ¢u3.-mar.
aut. 1974

3enpaoBud S.b., Meimkuc A.Jl., DinemeHTsl pukiiaqHoit MatemaTrku. M.,Hayka, 1967.
[Tyankape A. 3amedanuss 0 KuHeTH4ecKoil Teopuu ras3oB. // Ilyankape A. W3OpanHbie
Tpyasl, M., Hayka, 1974.

7. Benensnun B.B. Kunernuekue ypaBuenus bonbimana u Biacosa.,M., ®uszmariaut,2001.
Kosnos B.B. TemnoBoe paBHoBecue no ['u66cy u [Tyankape. M., 2002.

3enpaoBud A.b., Mpikunac A.J[. DnemenTsl MareMaTuueckor ¢pusuku. M.: I'naBHas
penakius GU3UKO-MaTeMaTHIeCKOi uTeparypsl uza-sa «Haykay. 1973,

o o

© ®

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCIHUIIJIMHbI

g oGecrieueHUs MHTEPAKTUBHBIX METOJIOB OOyueHUs JUId YTEHUs JeKUud TpeOyercs
ayIUTOpUs C MyJIbTUMEMA (BO3MOXEH BapUaHT C UHTEPAKTUBHOM JTOCKOM).

Jlns mpoBeieHuss TUCKYCCUM M KPYTJIBIX CTOJIOB, BO3MOKHO, HCIIOJIB30BAHUE ayJIUTOPHUM CO
CIELUAJIbHBIM PACIIOJIOKEHUEM CTOJIOB U CTYJIBEB.

HNCITOJIHUTEJIMN (pa3paboTUMKU POTrpamMMBbl):
[unekoB A.B., UTIM um. M.B. Kenapiima PAH, crapmmii HaydHbIA COTPYAHUK, K.(.-M.H.
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