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1. Ileau ocBOEHHUS THCIUNINHBI
Ilens ocBoeHUs MUCHMUIUIMHBI «MeToabpl MaTeMaTHYeCKON (DU3UKH» - OOyUYEeHHE CTY/ICHTOB-

(U3UKOB OCHOBHBIM MaTEMAaTH4YECKUM METOAaM, IpUMEHseMbIM B (u3uke. B kypce usnmaraercs
MaTepHal, 3HaHHEe KOTOPOro HEOOXOOMMO Kak s TEOPETUKOB W BBIUMCIUTENEH, TaK U JUIs
JKCIIEPUMEHTATOPOB. B mpolecce OCBOCHMS IUCLHUILIMHBI CTYACHTBl 3HAKOMATCS C METOJAMH
peLICHUs YPAaBHEHHUI B YaCTHBIX MPOU3BOJIHBIX, PEIICHUSIMA OOBIKHOBEHHBIX TH(QepeHIInaTbHbIX
YpaBHEHHIA B BUJIE CTIEUUAIBHBIX (PYHKLINH, MPUMEHEHUEM TEOPUH HETIPUBOAMMBIX MPEICTABICHUN
rpynnn - dopmupyeMble IHCUMILUIMHOM 3HAHUS W YMEHUs TOTOBSAT BBITYCKHHMKA JAHHOMU
00pa30BaTeNIbHOW MPOrpaMMbl K BBIIOJHEHUIO CIEIYIOLIUMX OOOOLICHHBIX TPYAOBBIX (YHKIMH

(TpyOBBIX (YHKIIHN):

Kon n HauMeHOBaHHe O0001IeHHBIC TPYAOBbIE PYHKIUH Tpynosble pyHKIHH
npogeccuoHaabHOro [Kox HaunmenoBanue Yposenn HaunmenoBanue Kog Yposensn
cTaHaapTa KBaJIM(PUKALMHU (moxypoBeHb)
KBAJM(PUKALUT

01.001 ITemaror [Tenaroruyeckas O6menexarornyec/A/01.6
(memaroruyeckas eaTeIbHOCTD IO Kas QyHKIUS. 6
eI TENIbHOCTD B [IPOEKTUPOBAHUIO U O0yueHue
ITOIIKOIBHOM, peanu3anuu BocrnurarensHas |A/02.6
Ha4yaJbHOM OOIIEM, 00pa3oBaTeNIbHOTO eATeILHOCTD 6
OCHOBHOM 00I1IEM, 4 [ponecca
CcpemHeM o0IIeM 00pa3oBaTeNbHBIX 6
00pa3oBaHKH) OpraHU3aIMAX Paspusatomias  1A/03.6
(BOCITHTATED, IOIIKOJIBHOTO, ACATEIILHOCTD
VUUTEINb) Ha4YaJIbHOTO OOIIETO, 6

OCHOBHOI'O OOIIIETO,

CpeIHero ooIiero

0OpazoBaHus

[Tenarorudeckas [Temarornyeckas

NeATEeIbHOCTD 110 NEeATEIbHOCTD 110

MPOEKTUPOBAHUIO U [peayM3anuu

caIM3alii OCHOBHBIX
B E6meo6pasoBaTeanHX 6 ggﬁgiﬁx) - B/03.6 6
[POTpaMM CpeIHero o01ero
00Opa3oBaHUs

2. Mecrto mucuumiannbl B cTpykrype OITOII 6akanaspuara
Jucuummba «MeTtoasl MaremMaTudeckod (U3MKH» OTHOCHTCA K 4YacTd, (hopMupyemoit

y4acTHUKaMu 00pa30BaTeNbHBIX OTHOIICHUN

JucnunivnHa n3ydaetcs Ha 4 Kypce B 7 ceMecTpe.

Jlnst ocBOeHUS! TUCIUIUIMHBI «MeToIbl MaTeMaTH4eCKol (PU3MKK» UCTONB3YIOTCS 3HAHWS,
YMEHUS U BHIBI JCITEIHHOCTH, C(HOPMUPOBAHHBIE B MPOIECCe U3YUEHUsS MpeaMeToB «Du3uKay,
«MaremaTnka» Ha TPENbIAyIIEM ypOBHE O0pa3oBaHUs, a TAaKXKE CTYJICHTAMH B XOJI€ U3y4CHUS
JTUCIUTIINH: «MaTtemMaTH4ecKuil aHamu3y, «[IpakTuaeckuii Kypc 3JeMEeHTapHON QUBHKN.

3. Pe3yabTaThl 0CBOCHUS TUCHUILINHBI (MOAYJs1) - MeToabl MaTeMaTH4YecKoi GU3NKu
[Ipouecc wm3ydyeHHs] AMCUUILUIMHBI HampaBieH Ha (OPMUPOBAHUE DJIEMEHTOB CIEAYIOLINX
koMmrereHuuit B coorBerctBuu ¢ ®I'OC BO no nanHoMy HanpaBlIEeHHIO:




Kon Haumenosanue Nuaukatop qocTxReHUst B pe3ynbTaTe ocBOEHUs
KOMIIETEH- KOMITETCHIIUHT KOMITETCHIIH JTUCIUILTAHBI 00yJarOIIUiACs
1102071 (3aKpenientsili 3a OUCYUNTUHOUL) JNOJIKEH
YK-6 Crniocoben ympasnsate YK-6.1. Mcnons3yer 3HATh TEOPETUYECKHE
CBOHMM BpEMEHEM, WHCTPYMEHTBI U METO/IbI OCHOBBI, OCHOBHBIE TMOHSATHS,
BBICTPaUBaTh U YIpaBJICHUS BpEMEHEM TTPU 3aKOHBI U MOJIEII OCHOBHBIX
peain30BbIBaTh BBIMIOJTHEHUH KOHKPETHBIX 3a7a4,| pa3aenoB PU3UKH;
TPACKTOPHIO MIPOEKTOB, MPU JOCTHKEHUH YMeTb NOHUMATh, U3J1araTh
caMOpa3BUTHUS Ha MIOCTABJICHHBIX IIeJICH; U KPUTUYECKU
OCHOBC IIPUHIIUIIOB VYK-6.2. Onpenensier AHATM3UPOBATH PUINIECKYIO
obpasoBaHus B HIPHOPHUTETHI COOCTBEHHOM MH(POPMALHIO.
TCYCHHE JEeSITEIIbHOCTH, TNYHOCTHOTO [Monb3oBarbes
BCEU KU3HU pa3BUTHA U HpO(l)eCCI/IOHaJIbHOFO TCOPCTUYCCKUMH OCHOBAMMU,
pocra; 3aKOHAMHU U MOJIEIISIMU
VYK-6.3. OnenuBaer usnkm;
TpeOOBaHUS pbIHKA TPya U Baapers Qpusnueckumu u
MPENTI0KEHUS MaTeMaTu4YCCKUMHU
00pa3oBaTeNbHbIX yCIYT A MeTOoaMU 00pabOTKU 1
BBICTPAUBAHUs TPACKTOPUU aHanu3a HHpOpMaLy B
COOCTBEHHOTO 00J1aCTH OCHOBHBIX
poECCUOHAIBHOTO POCTA; paszienoB GpU3NKH.
YK -6.4. Crpour
PO ECCHOHAIBHYIO Kaphepy
U OMPENIENSAET CTPATETUIO
PO(ECCHOHAIIBHOTO PAa3BUTHSI.
IIK -3 [1K-3 cnocobnocts  [[IK-3.1 Bnazners coBpemeHHbMH| Brianers: MeTogamu

T0JTH30BATHCS
COBPEMEHHBIMU
METO/IaMU 00pabOTKH,
AHAJIM3a U CUHTE3a
(buznueckoit
MH(pOpMaIuK B
M30paHHOM 00acTu
(br3mueckux
CCIIETOBAaHNN

MEeTO1aMU BU3YalIU3aluu
bKCIIEpUMEHTaIbHBIX JaHHBIX [TK-
3.2. Bnanets METOIaMH
CTaTUCTUYECKOTO aHam3a
DKCIIEPUMEHTAIBHBIX JIaHHBIX C
[TOMOLBIO COBPEMEHHBIX
MH(GOPMAIIMOHHBIX TEXHOJIOTHIA
[1K-3.3 YMmeTb TBOpUECKH U
KPUTHYECKH OCMBICTTBATH
¢duznueckyro MHGOpMAIUIO 1T
pelIeHus HayYyHO-
UCCIIeIOBAaTEIbCKUX 3a71ay B
chepe npodeccroHanbHON
JeSITeTIbHOCTH

HaXO0XJIEHUs, 0TOOpa 1
00BeAMHEHUS Pa3IHUHBIX
METOJIOB TPOBEICHHUS
buznyecKuX ucciae10BaHuM.
YMeTh: OCMBICICHHO
BBIOHMpaTh HAYYHBIN METOA
POBEJCHUS PUINUECKUX
HCCJIeIOBaHUM.

3HaTh: CIOCOOBI
oTpeseNieHus] BUIOB U THUIIOB
npodeCCHOHABHBIX 3a71a4, a
Tak)Ke METOJIbI UX PEIICHUS
MIPH POBEICHUN
bu3nYECKUX UCCIeTOBaHUI




4. CTpyKTypa H coiep:KaHHe JUCIHUIITHHBI (MOAYJIsT)

4.1. CTpyKTypa QM CHUIIMHBI (MOAYJIs1)

OO61as TpyA0EMKOCTh AUCHHUIIIIMHBI COCTABISET 4 3aueTHbIX eaquHul, 144 4acos.

Bcero [TopsinkoBbIit
HOMEp cemecTpa
OO0mas TPyAOEMKOCTh JHUCHIMILIMHBI Bcero (B 4 7
3.€.), B TOM YHUCJIE:
AyIUTOpHBIE 3aHATHS BCEro (B akaj.yacax), B 106
TOM YHCIIC:
Jlexiumn 54
[TpakTrueckue 3aHATHsI, CEMHUHAPHI 52
JlaboparopHbie pabOTHI
KonTpomab
CamocTtosTenpHas padora Bcero (B akaj.gacax) 38
Bupg utorosoii arrecranum: 3a4eT
OO61mas TpyA0eMKOCTh IUCHHUIUIMHBI (Yacax) 144 ‘

Ne Buabl yueoHoii pa6oThl, Bkiaoyasi | PopMbl TEKyIIero KOHTPOJIS
n/n CaMOCTOSITeJIbHYIO Paf0Ty CTYAEHTOB,  YCIIeBaeMOCTH (no Hedenam
U TPYA0eMKOCTh (B 4acax) cemecmpa)
KonTakTHas CamocTosiTelb- ®opMa NPOMEKyTOHOMU
pa6ora nasi paGota arrectauuu (no cemecmpam)
HaumenoBanue pa3nesioB u _ 5
I — O —~
TeM JUCHUIJIMHBI (MOLYJIs1) « |5 el z g £
& © ) 9]
= |E |3 S |3 g o =R
& |5 | = g |3 s 4 |s |E B
T T : = < g = & 5 &
= < g = 9] S| m 3 < E
© o |E g |5 g2 c |& |& |EgE
e |2 | Q |2 |~ 4= 5 |z |[& |8 &8
o) = < 3 H T = 59 ) |5 S 99
g |8 |2 & /g Edgg |& |8 |2 & |8g&
= £ |2 |8 5 8 =32 8 g |2 |g |EE&s
= E R |8 | & 2 g o880 |¥ |2 |2 |2 298
& o ~ = o = o o @] SERTNS] o Q Q 5] 5] )
v = g | = o m| e 5] s E 380 = xQ Q Q 2 28
> ) % s |Q .| © o | =X > S\Q = =) ) ) o &3
5 |2 |8 |& |8 |89 |5 |9 |28 |6 & |& |& &84
o MR BE IR HR | [FE 3L | (B |[BE |[FE |BEH&E&
1 Merton xapakrepucTuk. 3agaua | 7 |4 |2 |2 2
Komru. O6pa3oBanue pa3pbiBOB
2 [onsitue xapakrepuctuk it | 7 | S |3 | 2 2 + +
CHCTEM YpaBHEHHH C ABYMS
NepEMEHHBIMU.
Knaccudukaius mo Tumnam
3 [puBenenune runepdomuueckoit| 7 |6 |3 | 3 3 + +
CHCTEMBI K KAHOHHYECKOMY
Buly. HBapraHThl Pumana,
mpocras BojaHa Pumana.
4 Meton rogorpada. Tounbie 7 16 |3 |3 3 + +
PEIIeHHUS JIJISI TOTUTPOITHOTO
ra3a. BomHoBoe ypaBHeHHe.
®opmyna [lamambepa.




IIpuBenenue ypaBHeHus ¢
JIBYMSI IIEPEMEHHBIMH K
KaHOHMYECKOMY BUY.
[IpuBeneHne MHOTOMEPHBIX
ypaBHEHUI K KAHOHUYECKOMY
BUY. XapaKTepUCTUKH
TUNEpOOINYECKOr0 YPABHEHHS

TToHnsiTHe aBTOMOEIBLHOCTH.
ABTOMOJIETBEHBIE TTOJICTAHOBKHU
JUIsl YpaBHEHUU
TEIUIONPOBOJIHOCTH.

Pa3nenenue nepeMeHHBIX.
Meton ®@ypse.

PaznencHue nepeMeHHBIX B
3aja4e 0 Kpyriod MmeMOpaHe.
dvaknuu beccens

PasneneHne nepeMeHHbIX B
ypaBHenuu LlIpénunrepa ams
YacTHUIIbl B LEHTPaJIbHO-
CUMMETPUYHOM II0JI€.

2.3.

Pemrenne nuddepennpanbaoro
ypaBHEHUS BTOPOTO MOPsIKa
BOJIM3HM OOBIKHOBEHHOM TOYKHU U
DErVIIADHON 0COO0M TOUKHU

10

Oyukuus ['aycca u
BBIPOK/ICHHAS
THIIEpreOMEeTpHIECKast
dhyHKIHSA

11

Vpasnenune pénunrepa s
OCLIILIITOpPA U aToMa
Bosopoza. [TomuHOMBI DpMuUTa
u Jlareppa.

12

ACHMITOTHKA HHTETPAJIOB.
Hurerpan Jlannaca.
AcuMnToTHKa raMMa-QyHKIUH
Oiinepa.

13

MeToj cTalinoHapHOH (ha3bl.
AcuMNTOTHKA PYHKITUH
beccens

14

Meton nepeaa.
AcumnroTuka QyHKIUHA
Mesxaunna u nu

15

Meron ycpenHeHus.
AcuMITOTHKA YCPETHEHHOTO
pewerns aughepeHanbHOTo
VDaBHEHHUS

16

TenzopHoe npousseneHne
IpeAcTaBICHUN. Pazoxenue
Knebma — I'opnana. TersopHbie
NPEACTaBICHUS IPYIIIIHL.
CuMMeTpUYHbBIE TEH30PHI,
cummeTtpuzaTopsl FOHra.




dyHnameHTaabHOE perienne n | 1 |8 |4 | 8 2
¢byukims ['puHa kpaeBoi
3agaun. [IpyuHIUI B3aMMHOCTH.
Oyuknus ['puHa ypaBHeHH
IIrypma — JInyBusist Ha
KOHEYHOM MHTepBaJe

OO01mas TpyI0eMKOCTh, B Yacax 102| 54 | 52 38 [IpomexxyTouHas aTTecTanus

dopma

3auer

3adeT ¢ OLEHKOM

DK3aMeH

4.2. Conep:xaHue TMCUMILIUHBI (MO1YJIs1)
METOJ XAPAKTEPUCTUK

1.Meton xapakTepUCTUK ISl JIMHEWHBIX U KBAa3WJIMHEHWHBIX YpPaBHEHUH C 4YaCTHBIMU
npou3BoaHbIMU. 3aadya Komu. OGpa3oBaHue pa3phIBOB.

2. IloHsTHe XapaKTEpUCTHK JI CUCTEM JIMHEHHBIX M KBa3UJIMHEMHBIX YpaBHEHUU C
nByMsi nepeMeHHbIMHM. Kiaccudukanus no TumaMm: runepOoJMYecKue, 3IUIMINTHYECKUE,
napaboJIuYeCKe CUCTEMBI.

3. IlpuBeaeHue runepOOIMYECKON CHCTEMbl K KaHOHMYECKOMY BHUYy. VIHBapuaHTbHI
Pumana, npocras BonHa Pumana.

4. Meron rogorpada Juis ypaBHEHMH Tra30BoM auHamMuku. TouHble pemieHus s
IIOJINTPOIIHOTO Ta3a.

YPABHEHUMA BTOPOI'O ITOPAAKA

5. BosiHOBO€ ypaBHeHue. BbiBoa 13 ypaBHeHMid MakcBeilia U ra30JluHaMuKu. Pemenue
OJTHOMEPHOTO BOJIHOBOTO ypaBHeHHUs, popmyina Jlamambepa.

6. IlpuBeneHune runepoOIMUECKOro, NUTUNTHUYECKOTO U MapaboIMdYecKoro YpaBHEHUs C
JIBYMsI IEPEMEHHBIMU K KAHOHUYECKOMY BHULY.

7. IlpuBeneHne MHOTOMEPHBIX YPAaBHEHMH K KaHOHWYECKOMY BHAY. XapaKTEPUCTUKU
rUnepOoINYeCcKOro ypaBHEHUS U UX (PU3NYECKUI CMBICII.

8. lloHaTne aBTOMOJEIBHOCTH. ABTOMOJIEIbHBIE IIOJICTAHOBKU JJISi ypaBHEHUI
TEIUIONPOBOAHOCTH.

9. Paznenenue nepemenHbix. Merog ®ypee.

CIIEHUAJIBHBIE ®YHKIIMN

10. Pa3znenenune nepeMeHHBIX B 3a7aue o0 Kpyrioi MmemOpane. ®ynkuuu beccens.

11. Pa3znenenue nepemeHHbIX B ypaBHeHUM lllpénunrepa [uisi yacTHLBI B LEHTPAIBHO-
cummetrpuyHoM noinie. Ilpucoenunennsie ¢ynkuuu Jlexxanapa. Cdepuueckue TrapMOHHKH.
®yukiuu beccens ¢ monyuensiM HHASKCOM.

12. Pemennie nuddepeHanbHoro ypaBHEHHs BTOPOTO HOpsiika BOIM3M OOBIKHOBEHHOM
TOUYKH U PETYJIPHONA 0COO0N TOUKH. XapaKTepUCTUUECKHE ITOKa3aTeH.

13. @ynkuus ['aycca v BEIpOKICHHAs TUIIEpreoMeTpuieckast (yHKIIHS.

14. YpaBuenue Ipéauurepa mis ocuuuisiTopa U aroMa Boaopoaa. [lonmmHombel Dpmurta
u Jlareppa.

ACUMIITOTUYECKHE METO/IbI

15. Acumnrotuka unterpanos. Murerpan Jlamnaca.

16. Crmyyam crarmMOHapHOW TOYKHM Ha TpaHUIIC W BHYTPH OTpE3Ka WHTETPHUPOBAHMUSL.
Acumnrotuka ['— pynkuuum Ditnepa.

17. Meron craimonapHoi ¢a3sl. AcumnroTrka pyHkuuu beccens.

18. Metox nepeBana. Acumnroruka ¢pyHkuuii Jlexanapa u Diipu.

19. Meton ycpenHeHus. ACHMITOTHKA YCPEAHEHHOTO perieHus auddepeHnaibHoro
YpaBHEHHS.

METO/] ®VHKIIAN TPUHA




20. HeoOGxomuMple yCIIOBHS CYIIECTBOBAaHUs oOpaTHOTO omepartopa. DyHaaMeHTaIbHOE
pemienne u ¢yHkuusa ['punHa kpaeBoil 3amaun. [lpuHimn B3zaumHoctH. Dynkums ['puna
ypaBHeHus lltypma — JInyBuiuisi Ha KOHEUHOM MHTEpBAJIE.

21. AnwprepHatuBa @penronsma. Paznoxenuwe oOpaTHOTO oreparopa Mo MPOSKTOpaM,
HyneBble Mobl. O000menHas Gpynkius ['puHa.

22. TlpuHuun makcumyma aisi omeparopa Jlamnaca. EMWHCTBEHHOCTh pelIeHHs 3a/1ad
Hupuxne u Heitmana. OcobeHHOCTh (DyHIaMEHTAIBHOTO pemieHusi ypaBHeHus [lyaccoHa B
IIpOCTpaHCcTBaxX pa3Hoi pasmepHocTH. Dopmyna ['puna. @ynkuuu ['puna BTOpOro pona st
3amau [(upuxiie m Heiimana. [ToTeHmansl 00beMHOTO 3apsiaa, IPOCTOTO M JBOMHOTO CIIOS.
Oyukuua ['puna ypaBHenus ['ensmromnsua. IIpyumenenne B KBaHTOBOM TEOPUH PACCESTHUS.

23. IlpuHuun MakcUMyMa JUisl ypaBHEHHUs TEIJIONPOBOJHOCTU. PemieHune ¢ MOMOIIbIO
npeoOpaszoBanus @ypre. ENMHCTBEHHOCTD pelIeHrs BOJIHOBOI'O YpaBHEHUS. 3aria3/ibIBaroias
dbynakuus ['puna. [IpaBmio o6xona momrocoB. [Ipunamun [oiirenca - Openens.

5. O6pa3oBare/ibHbIE TEXHOJIOTHHU

No 1.11. Tema nmporpamMMbl JUCHHUIUTMHBL [IpumensieMble TEXHOJOTUU

1 Merto/ XapaKTepHCTHK KJIaCCHYECKOE TPAAULIMOHHOE;
JIEKIIMOHHOE 00y4YeHHe

2 YpaBHEHHS BTOPOTO MOPSIKA KJIACCHYECKOE TPAJAUIIMOHHOC;
JIEKIIMOHHOE O0yYEHHE, HATTISITHBIC,
IPOrPaMMHUPOBAHHBIC

3 Crneuunanbabie QyHKIITT KJIACCUYECKOE TPAJIULIMOHHOE;
JEKIMOHHOE 00yUYeHHe, BepOaibHbIE
(ayano)

4 ACHUMITTOTHUYECKHE METOIBI KJIAaCCUYECKOE TPAIUIIMOHHOE;
JIEKIIMOHHOE 00y4YeHHE, CAaMOCTOSTENbHAS
paborta

5 Meron ¢pyHKUMH TpUHA KJIACCUYECKOE TPaJIUIIMOHHOE;
JIEKIIMOHHOE 00y4YeHHe, caMoo0yueHne

6. YueOHO-MeTOAUUYeCKOEe oOOecreyeHHe CaMOCTOSITeIbHOH PadoThl CTYAeHTOB.
OuneHouyHble CpeacTBa [JIsl TEKYLIEro KOHTPOJISI YCIeBAe€MOCTH, TPOMEKYTOYHOM
aTTeCTAlMU 110 UTOT'aM OCBOEHHS IMCIUIIIMHBI.

6.1. Ilnan camocTOATE/IBLHOM PA0OTHI CTYICHTOB

Jns monydeHuss TIyOOKMX M TPOYHBIX 3HAHUM, TBEPIBIX HABBIKOB M YMEHHH,
HEo0X0/1MMa CUCTEMaTHYECKasi CaMOCTOsITeNIbHAs padoTa CTy/IeHTa.

B paGoueii mporpamMe IpeaycMOTpeHa caMOCTOsATeNbHas paboTa Juisi MPOpabOTKU
JEKIMOHHOTO (TEOPETHUECKOT0) MaTepuaa Mpu MOJAr0TOBKE K KOHTPOJIBHBIM MEPOIPUITUIM
(B 4aCTHOCTHU K TECTUPOBAHHMIO)

No Tema Bun 3aganue Pexomennyemas Konmuaectso
HEN. CaMOCTOSITSIILHOU JITCpaTrypa qaCcoOB
paboTsl

1 Meroxn pabora HaJ BBINOJHEHUE 1,5,8,9 1
XapaKTEePHUCTHK. KOHCIIEKTOM JIEKI[MH; | MPAKTHYECKUX
3agaua Koy Pemenne 3anaq pabor
OO6pazoBanue
pa3pbIBOB

2 TTousitue Konnoxsuywm; KOJUIOKBUYM 4275 2
XapaKTCPUCTUK nopaboTka




AN CHUCTEM | KOHCIICKTa
ypaBHEHUI ¢ | Jekuuuc
IBYMSI NpHUMEHCHHUEM
TIepEMEHHBIMH. ydebumka,
Kraccuduxars METOMYECKOH
o a JHUTEPATYPHI,
110 THITaMm JIOTIOJTHUTENBHOMN
JMTEPATYPHI
IIpuBeneHue nox0op, Tectsl, 2,6,8,3
rHHep6OHquCKOﬁ H3YYCHHEC, aHAIU3 COGCCBHOB&HI/IG.
CHCTEMBI kK | 1
KAHOHHUECKOMY KOHCIIEKTHPOBaHH
BUL € PEeKOMCH/IOBaHH
HHB};pI/IaHTI)I Ol IUTEPATYPHI;
Pumana, npocras
BosHAa Pumana.
Merton rogorpada. | pabora HaJ | BEHITIIOJHEHUE 14,29
Touyuble peleHus KOHCIEKTOM MNPAKTUYCCKUX
s JICKITUH; paboT, TeCThI
MOJTUTPOIHOTO CaMOCTOSITEIIBHOE
rasa Bonropoe | M3YieHHE OTaCTH
) HBIX TEeM,
YpaBHEHHUE. naparpathos
dopmyna
JanambGepa.
IIpuBenenue paborta HaJ | BBIMOJHCHHUE 78,3
ypaBHCHI/ISI C KOHCIICKTOM MPaKTUYCCKUX
JBYMSI JICKIHH; paboTt
nepeMeHHbIME K | <OHCYJIPTALMITIO
CIIO)KHBIM,
KaHOHUYECKOMY
HETIOHSTHBIM
Buny. [lpuBenenue .
BOIIPOCAM JICKLIUH
MHOT'OMEPHBIX
YpaBHEHUI K
KaHOHUYECKOMY
BUIY.
XapaKkTepUCTUKH
TUNEPOOTHIECKOT
O YpaBHEHUS
ITonsitue paboTa Haj| BBINOJIHCHUE 3,6
ABTOMO/ICIIHOCTH. IKOHCIICKTOM JICKIIUHU, MMPaKTUYCCKUX
ABTOMO/IEIEHBIE pelieHue 3a1au pabot
MMOACTAaHOBKU IS
ypaBHEHUH
TEIIONPOBOAHOCT
.
Paznenenue paboTa Haj| BBINOJIHEHUE 1,5,3,9
HEpEMEHHBIX. [KOHCIIEKTOM JIEKIIUX; | TNPAKTHYECKUX
Merox Oypse perieHune 3a1aq pabor mpoBepka
pedeparoB
Paznenenue pabota HaJ| BBIOIHEHNE 3,7,2
IIEPEMEHHBIX B |[KOHCIICKTOM JICKIIUH, MIPaKTUYCCKUX
3ajaue o0 Kpyrioj | PELICHHE 3ajad pabor
MeMOpaHe KOJUIOKBHYM
DyHKIUU
beccens.
Pa3nenenne pabora HaJ| BBINOJHCHUE 6,1,8,4
epeMEHHBIX B [KOHCIIEKTOM JICKLIMH; | TNPAaKTHYECKHUX
ypaBHCHAN pelieHne 3anad paboT mpoBepka
pedepara

lpénuurepa ang




HaCTHUIIbI B

[EHTPAITBHO-
CHMMETPUIHOM
ToJIe.
10 Pemenue pabora Hal | BBIIOJHEHHE 6,3,5,1 )
mud dhepeHIuanbH KOHCIIEKTOM MPaKTUYECKHUX
Oro  ypaBHeHus | JICKLMIL pabor
BTOPOr0 TOpsiIKa
BOJIH3H
OOBIKHOBEHHOM
TOYKH u
peryispHou
0c000i TOUKH
11 | Dymkums Taycca | pabora HAX | BBINOIHCHHE 269 1
U BBIPOXKJICHHAsl | KOHCIEKTOM HPaKTUIECKUX
runepreoMerpuye | JICKIAM paboT TecThI
cKaga q)yHKHI/IH KOHCYJIbTalluU I10
CIIOXKHBIM,
HCIIOHATHBIM
BOIIpOCaM JICKIUH
12 | VYpaBHeHue pabora HaJ | BBINOJHEHUE 3,7 1
[lpémuurepa s | KOHCIEKTOM HPaKTHYECKUX
OCLMJIISATOpPA u | JICKIHNH; pabor,
aToMa BOHOPOHa. KOJIJIOKBUYM KOJIJIOKBUYM
[TonuHOMBI
Opmura u
Jlareppa.
13 | AcumnToTHKa pabora Haj | BBITIOJHEHHE 2,8,4 1
HHTeraJ'IOB. KOHCIICKTOM MMPaKTUYCCKUX
WnTerpan JIEKLIMH; pabot
ﬂaHHaca. IIOATOTOBKA K
AcumMmIritoTrka sadery
ramma-(QyHKITUU
Ditnepa.
14 Meton pabota HajJ | BBIIOJHECHUE 28,4 1
CTallMOHapHOMN KOHCIIEKTOM NPaKTUYECKUX
¢azebl. JIeKIHH; pa6ot
AcUMITOTHKA HIOArOTOBKA K
3a4ery

¢bynkiun beccernst.

6.2. MeToanueckne YyKa3aHusi 10 OPraHU3alMU CAMOCTOSITEIbHOH PadoOThI
CTY/ICHTOB
Llenbio caMOCTOATENHHON paboTHI ABISETCS CAMOCTOSTENIbHOE NPUOOpETEeHNE HOBbIE 3HAHUN

U BBIPA0OTKA CIIOCOOHOCTH K MOCTOSHHOMY CaMOOOYYEHHIO U CAMOCOBEpPIICHCTBOBAHUIO B
npo¢eCCHOHATLHON U COLMAIBbHO-00IIECTBEHHBIX c(hepax IesTeIbHOCTH.

CamocrosaTenbHass yueOHas palOoTa TmpeacTaBieHa TakUMH (opmamMu y4eOHOTro
mpolecca, Kak JIEKIHs, CeMUHap, NPaKTHUYECKWe U JIabopaTOpHbIE 3aHATHUS, SKCKYpPCHUH,
IoAroToBKa K HHM. CTYJICHT JOJDKEH YMETh BECTU KPATKHE 3aIllnCU HGKHHﬁ, COCTaBJIATH
KOHCIIEKTHI, TIJIAaHBI U T€3UCHI BHICTYIUICHUH, TOAOUPATh TUTEPATYPY U T.J1.

Hayunas camocrosiTenbHast paboTa CTyAEHTa 3aKJII0YaeTcsi B €ro yyacTHH B paboTe
KPYXXKOB Ha Kadenpax, B HayYHbIX KOH(EPEHLUIX pa3HOro YPOBHS, a TaKKe B HAIMCAHUU
KOHTPOJIbHBIX, KYPCOBBIX M BBITYCKHBIX KBATH(PUKAIMOHHBIX (IUIUIOMHBIX paboT) padorT.

CamocTrosiTesibHAs pa0oTa CTYAeHTOB BKJIIOYAET CJIeAyolue KOMIIOHEHTbI:

NoNe HanmenoBanwue paboThl ‘ Koin-Bo ‘ ®dopma




n/n 4acoB KOHTPOJIS
IIpopaboTka TEKIIMOHHOIO
1 pop 22 3a4er
MaTepuaia
) ITonroroska k 20 Pabota y 10CKH; KOHTPOJIBHEIE,
MPAKTUYECKUM 3aHITHSIM CaMOCTOSITENIbHBIE PAOOTHI.

6.3. MarepuaJibl J1J151 IPOBEJACHUA TEKYIIEro M MPOMEKYTOYHOI0 KOHTPOJIS 3HAHUH

CTYACHTOB
Ne Bun xontpons Kontponupyemsie TeMbI Kommnerennumn, KOMIIOHEHTHI
i\ (paznensl) KOTOPBIX KOHTPOJIUPYIOTCA
1 KomokBuym, Meton xapakTepucTuk. 3asada VIIK-6; TIK-3
KOHTPOJIbHAS Komm. O6pazoBanue pa3pbIBOB
pabora
2 KomtokBuywm, ITonsiTHE XapaKTEPUCTHK VIS VIIK-6; TIK-3
KOHTPOJIbHASA CHUCTEM YpPaBHCHHUU C IBYMS
pabora nepeMeHHbIMU. Knaccugukanus mo
TUIAM
3 Komnoksuym, [TpuBenenne runepOboINIECKOM VIIK-6; TIK-3
TECThI CHUCTCMbI K KAHOHHUYCCKOMY BUIY.
WNuBapuantel Pumana, npoctas
BoJHa PumaHa.
4 KosutokBuym, Metox ronorpada. Tounbie VIIK-6; IIK-3
TECTHI peliCHuA MJIA TOJIMTPOITHOIO rasa.
BonnoBoe ypaBHenue. @opmyna
Jamambepa.
5 Konnoksuym, [IpuBeneHue ypaBHEHUS C IByMsI VIIK-6; TIK-3
TECThI MEePEMEHHBIMU K KAHOHHYECKOMY
Buny. [IpuBeneHne MHOTOMEPHBIX
YpaBHEHUH K KAHOHHYECKOMY BHUILY.
XapaKkTepUCTUKU
rUNepOOIMYECKOr0 YPaBHEHHS
6 Komnoksuym, IToHsATHE aBTOMOIEIBHOCTH. VIIK-6; TIK-3
TECTHI ABTOMO/IEJTbHBIE TIOICTAHOBKH JUISI
YpaBHEHUH TEMIONPOBOTHOCTH.
7 KomnoxBuywm, Paznenenue nepemeHHsix. Meton VIIK-6; TIK-3
KOHTPOJIbHAS Dypse.
pabora
8 KonnoxBuywm, Pa3nenenne nepeMeHHBIX B 3a/1a4€ VIIK-6; TIK-3
KOHTPOJIbHAS 0 Kpyrioit MeMOpane. OyHKITUN
pa6ota beccens.
9 Komnoksuywm, Paznenenue nepeMeHHBIX B VIIK-6; TIK-3
KOHTpOJIbHAsA YpaBHCHUHA ]_Hpé}lI/IHl" Cpa i
pa6ora YacTUIIbl B IEHTPAIILHO-
CUMMETPUYHOM TIOJIE.
10 KomnokBuym, Pemenue muppepennmransHoro VIIK-6; TIK-3
KOHTpOJIbHAsA YpaBHCHUA BTOPOI'O HOPAJAKaA
pabota BOJIN3M OOBIKHOBEHHOHN TOYKHU U
peryyspHol 0co00¥ TOUKH
11 Konnoksuym, Oyukuus ["aycca u BRIpOXKIeHHAS VIIK-6; TIK-3
KOHTPOJIbHAS runepreoMeTpudeckast GyHKIHs
pabora
12 Komnokeuywm, Vpasuenue Ipénunrepa mis VIIK-6; TIK-3




KOHTPOJIbHAS OCIWJUIATOPA U aTOMa BOJIOPO/IA.
pabora [Monunomer SpmuTa u Jlareppa.
13 Komnoksuywm, ACHUMIITOTHKA UHTErPAJIOB. VIIK-6; TIK-3
KOHTPOJIbHAS Wurerpan Jlamnaca. AcumMnToTuka
pabora raMMa-pyHkIuu Jiiepa.
14 KomokBuym, Metox cranmonaproi passl. VIIK-6; TIK-3
KOHTPOJIbHAST Acumnroruka ¢pyaknun becces.
pabora

Marepuansl 1 IOPOBENCHMS TEKYIIEro KOHTPOJA 3HAHMM U IPOMEXYTOYHOU
aTTECTAllU COCTABIAIOT OTIENbHBINA JOKYMEHT — POHJ OLIEHOYHBIX CPEICTB

7. Bomnpockl K KOJUVIOKBUYMY

1. YpaBHEHUE B YaCTHBIX IPOU3BOIHBIX, 00ILIEE U YACTHOE PELLICHHE.

2. YTo Takoe JIMHEITHOE ypaBHEHUE, YPaBHEHUE MOPSAIKA N, CUCTEMa YPABHEHUI?

3. XapaKTepuCTUKN JTMHEHHOTO OJJHOPOIHOTO YPaBHEHUSI IEPBOTO MOPSIIKA.

4. Ha xakuX Ha4aJabHBIX [IOBEPXHOCTAX MOXKHO CTaBUTH 3anady Komm?

5. Cxema BBIYMCICHUI MPHU PEIICHUU JIMHEHHOT0 HEOJAHOPOJHOIO YpaBHEHUS MEPBOIO
NOPsIIKa METOJOM XapaKTEPUCTHUK?

6. CxeMa BBIUMCICHMM TpU PELIEHUH KBAa3WJIMHEHHOrO YpaBHEHUS METOA0M
XapakTepucTuk. 7. [ToueMy npoucxXoauT onpoKUIbIBaHUE BOJIHBI B ypaBHEHUH Xoriha?

8. CoOOTHOLIEHMSI HA XapaKTePUCTHKaX CHCTEMbl JIMHEWHBIX YypaBHEHUH ¢ N=2
nepeMeHHbIMU. 9. VIHBapuanTsl Pumana, npocrast BoJIHa.

10. BeBox popmyier JJamambepa.

11. XapakTepuCTUKU ypaBHEHMsI BTOPOTO MOpsAaKa ¢ N=2 IIepeMEHHbBIMHU.

12. KaHOHMYeCKHE IEpEMEHHbIE U KAHOHUYECKUH BUJI ypaBHEHUS! BTOPOTO MOPSIIKa.

13. Knaccudukanus no TumnaM ypaBHEHUH BTOPOTo nopsaka ¢ N>2 nepeMeHHbIMU.

14. SIBnseTcst mn KaHOHUYECKUI BUJ YPAaBHEHHUH BTOPOIoO NOPsIKa €IMHCTBEHHBIM?

15. ABTOMOAENBHOE PELIEHNE YPAaBHEHUS TEILIONPOBOIHOCTH.

16. YpaBuenue broprepca u ero peiieHre B Bujie Oeryiieil BOJTHBI.

17. Paznenenne nepeMeHHBIX, IOJTHOE Pa3IeICHHE.

18. Meton @ypbe 17151 OTHOPOTHOTO TUIEPOOTHUECKOTO YPaBHEHUS.

19. Meton ®@yphbe i 0THOPOIHOTO NapaboINYeCKOro ypaBHEHUSI.

20. Metox ®@ypbe AJi HEOJTHOPOAHOIO THUIIEPOOTHUUECKOTO ypaBHEHUSI.

21. Metog ®@yphbe 111 HEOJHOPOJHOTO MapaboInYECKOro YpaBHEHUS.

Cnucoxk BONPOCOB, 3HAHHE KOTOPBIX HEO0X0AMMO JJIsl CAa4M 3a4eTa

1. O61ee u yacTHOE pelleHre KBa3WIMHEHHOro ypaBHeHUs | mopsika.
2. Kanonnveckuii Buz ypaBHenus Il nopsiaka. @opmyina lanambGepa.
3. ABTOMOJIENIbHOE pelIeHHEe YPaBHEHUS TEIUIONPOBOAHOCTH.
4. Meton @ypbe 17151 ypaBHEHUS TEILIONPOBOJHOCTU U BOJTHOBOI'O YPABHEHUS.
5. Paznienenne nepeMeHHbIX B HIMIMHIPHUYECKHUX U cPepuIecKuX KOOpIUHATAX.
6. ®ynkuuu beccens, nonuHoMmsl Jlexxanapa u Opmura.
7. AcumntoTrka uHTerpana Jlammaca. Meros crarimoHapHo# (hassl.

IIpumep OnseTa M JONOJTHUTEIBHBIX 32124

1. Haiiti acumntoTrky maTerpana | exp(—t 3 — At—3 )dt, 1 — 0. 00 0

2. Pemnts 3amauy Kommwm ut + uux=u, u(x,0)=x.

3. Petuts 3amauy Komm xuy —yux =1, u(l,y) =y 2.

4. Haiitu pemenue ypaBHeHus Jlamnaca B €IMHUYHOM LIape C TPAaHUYHBIM YCJIOBHEM
ulr=1=3co0s2 6 — 1.

5. Pemuts 3amauy Ko ut + uux = x, u(x, 0) = x.

3agauu, npeajiaraeMblie HAa KOHTPOJIBHBIX padoTax



BapwuanT 1

1. MoseT nu B rpymre u3 35 37eMeHTOB ObITh 7 MEPHOE HEMTPUBOAMMOE ITPEACTABICHHE?
2. (3 6amma) CKOJIBKO KJIACCOB COMPSDKCHHBIX 3JIeMEHTOB B Tpynmne O COOCTBEHHBIX
BpameHuii kyba? IlepeuncinTe 3TH KJIaCCHI.

3. (4 6anna) CKONBKUMHU PA3JIMYHBIMU CLIOCOOAMHU MOXKHO PacKpacUTh IPaHU T€Tpaspa B
4 pa3nMuHBIX 33JaHHBIX 1[BETA, KAXAYI0 I'paHb CBOMM LIBETOM? Pa3nuuyHbIMU CUMTAIOTCS
pacKpacKku, KOTOpbIE HEJIb3s COBMECTUTH APYT C APYrOM BpallleHUEM TeTpa’Ipa.

4. (4 6anna) [MoctpouTh TAOMUIYy HEPHUBOJMMBIX XapaKTEPOB IPYIIIbI, OPOKIAAEMOU
IByMs asiemeHTamu 4-ro nopsaka P, Q: P 4=Q 4=1, P2=Q2 , QPQ=P.

5. (2 6aynma) Tpu OAMHAKOBBIX TPY3WKA HA IUIOCKOCTH, PACIOJIOKEHHBIE B BEPIIMHAX
PaBHOCTOPOHHETO TPEYrOJIbHUKA, COEIMHEHBI MEX]ly COOOM U C LIEHTPOM OJMHAKOBBIMU
npyxuHamu. HaifiTu KpaTHOCTH BBIPOXK/IEHUSI HOPMAJIBHBIX KOJICOAaHUI CUCTEMBI.

Bapuant 2

1. (2 Oamna) Moxketr nu B rpynne Y mopsaka 60 ObITh 8§ MepHOE HENPUBOIUMOE
npejcraBieHue?
2. (3 6amna) Kakue moxarpynmsl ecTh B TpyIie cuMMeTpuu kBaapata? Kakue u3 HUX
WHBapHaHTHBI?
3. (4 6amna) CKOJIBKUMH PA3IUYHBIMU CIIOCOOAMU MOYKHO PaCKpacUTh TPaHH OKTadpa B
8 pa3IMYHBIX 33JaHHBIX [[BETOB, KAXKIYIO TPaHb CBOUM I[BETOM? Pa3iMuHBIMU CUHTAIOTCS
pacKpacku, KOTOPbIE HETb3sI COBMECTHUTD JPYT C APYTOM BpaIllEHUEM OKTa3pa.
4. (4 6anna) Haittu mops1oK rpymisl, MOPOKIAEMON ABYMsI dJIeMeHTaMu 4-To nopsiaka P,
Q:P4=Q 4 =1, QPQ=P.
5. (2 6anna) Yerbipe OAMHAKOBBIX I'PY3MKa HA MIJIOCKOCTH, PACIIOJIOKEHHBIE B BEPIIMHAX
KBaJIpaTa, COEIMHEHBI MEXAYy COOOM M C LEHTPOM OIMHAKOBBIMU MpyxkuHamu. Halitu
KPaTHOCTH BBIPOXKICHUSI HOPMAIBHBIX KOJIeOaHUH CHCTEMBI.

yqeﬁHO-MeTOHI/I‘leCKOQ U MaTEPUHAJIBHO-TEXHUYIECCKOC odecrneuyeHue AUCHHUIIJIMHBI

7.1. Y4eOnas quTeparypa:
1 l'onynoB C.K. YpaBHenus maremaruueckoil ¢pusuku. — Mocksa: Hayka, 1971. — 416 c.:
WL
2. Konoxonos U1.B., Ky3uenos E.A., Munbmreiin A.W. u ap. 3agaun mo MareMaTudeCKUM
metoaaM GU3MKU. — 2-€ u3., ucnp. — Mocksa: Dauropuan YPCC, 2002. — 286 c.: ui.
3. JJanpay JI.JI., JIudum E.M. KBantoBast mexanuka. Hepenstusuctckas teopusi. — Uz, 4-
e, uctp. — Mocksa: Hayka, 1989. — 767 c.: un. — (Teopetuueckas ¢usuka, 1. III).
4. JNanpay JI.J., JTudbmmn EM. T'upponunamuka. — M3, 3-e, mepepad. — Mocksa: Hayxka,
1986. — 736 c.: 1. — (Teopernueckas ¢pusuka, 1. VI).
JlonmosiHuTEILHAS JIUTEPATYPaA
1. Apnonsa B.M. O6bikHOBeHHBIE nuddepennnanbubpie ypaBHenus. — W3, 3-e, nepepal. u
non. — Mocksa: Hayka, 1984. — 271 c.: uin.
2. Puxt™maiiep P. [Ipunuuns! coBpemeHnHoN MaTeMaTnueckoit pusuku. T.1. — M.: Mup, 1982.
— 486 c.: ni.
3. Puxtmaiiep P. [Ipuniuns! coBpeMenHoOi Matematnueckoi ¢pusuku. T.2. — M.: Mup, 1984.
— 381 c.: nm.
4. Meccua A. KBanroBas mexanuka. T.1. — M.: Hayka, 1978. — 478 c.: uin.
5. Meccua A. KBanToBast mexanuka. T.2. — M.: Hayka, 1979. — 583 c.: n.
6. Cobones C.JI. YpaBHeHust marematuueckoil ¢pusuku. — M3n. 5-e, ucnp. — M.: Hayka,
1992. — 431 c.

7.2. MaTepHeT-pecypchbl

Ha3BaHnue pecypca Ccbuika/noctyn

DOnekTpoHHas OubnmoTeka oHialiH «EIWHOE OKHO K http://window.edu.ru



http://window.edu.ru/

00pa3oBaTeIbHBIM PeCypcam)
«O06pa3oBaTenbHbI pecypc Poccun» http://school-collection.edu.ru
DenepanbHbIi o0pa3oBaTeNbHBIN opTa: http://www.edu.ru
YUPEXKACHUSA, MpPOrpamMMbl, cTaHaapTbl, BY3bl, TecTh
EID, THA
denepanbHbIi LEHTP UHGOPMAIIMOHHO- http://fcior.edu.ru
obpazoBarenbHbIX pecypcoB (DILINOP)
Pycckas BupTyainbHast OnOIHOTEKA http://rvb.ru
E>xenenenbHuKk Haykun U oOpasoBanms lOra Poccum http://old.rsue.ru/Academy/Archives/
«AKamemMusa» Index.htm
Hayunast snekrponnas Oubnuoreka «e-Library» http://elibrary.ru/defaultx.asp
DekTpoHHO-0nOaHoTeuHas cuctema IPRbooks http://www.iprbookshop.ru
DJIEKTPOHHO-CIIPABOYHAS CHCTEMa JIOKyMEHTOB B http://www.informio.ru
cdepe obpazoBanus «MHDOpMITO»
NudopmarnmonHo-nipaBoBas cucrema «I apaHT» CereBas BepcHsl, IOCTYIIHAa CO BCEX
KOMIIBIOTEPOB B KOPIIOPATHBHOW CETH
HNarl'y
DnekTpoHHO-0nbanoTeuHast cuctema «HOpaitT» https://www.biblio-online.ru

7.3. TIporpamMmmHoOe oGecnieyeHue

Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
Microsoft Windows server 2003, 2008, 2012, 2016

Microsoft Office 2007, 2010, 2016

AntusupycHoe [10 Kaspersky endpoint security
CnpaBouHno-npaBoBas cucrema “I'apant”

6 Oneparnrionnast cuctema Microsoft Windows XP Professional.

7. IMaker npukiaaaeix nporpamm Microsoft Office 2003 Professional.
8. Ilporpammusiii npoaykT «AHTHBHpYC Kacnepckoroy.

9. Ilporpammusrii mpoaykT FineReader 7.0 Professional Edition.
10. IIporpammuslii npoaykt MATLAB 6.

RN

7.4. MaTtepuajibHO-TeXHHYeCKoe o0ecnieyeHue

Jast nekuuoHHbIX 3aHsaTHil. Ayauropusi Ne 303 386132, |cneumanusupoBaHHas yueOHast MeOeIb JJis
PU, r.Hazpans, ['amyp3ueBckuii okpyr, yi.MaructpaiapHas, |00y4aronIuxcs U MPEToaaBaTeis; TEXHUIECKUE

1. 39«a». cpencTBa 00y4eHus (KOMIBIOTEPHAs TEXHUKA,
Ayn. Ne303. , JIOCKa, MyJIbTUMEIUIHHOE 000y I0OBaHKE:
[Tnomans 71.6 m WHTEPaKTUBHAS JOCKa, IIPOEKTOP); JOCTYII K

MH(POPMAITMOHHO-TEIIEKOMMYHHUKAIIMOHHON
cetu laTepHET; y1eOHO-METOINICCKIE

MaTepuaibl.
Juist npakTHYeckux 3aHATHH. Ayautopust Ne 104: crenyanu3upoBaHHas yueOHas meOenb s
386132, PU, r.Ha3pans, ["'amyp3ueBckuii okpyr, yiI. 00yyaromuxcs 1 MpenojaBarelis; TeXHUTUECKHe
MarwuctpansHas, 1. 39«a. cpenctBa o0ydeHus (HOyTOYK, TOCKa);
Ayn. Nel04 o0ecrieyeH A0CTYN K MHPOPMAIOHHO-
Tomaze 36,3m° TEJIEKOMMYHUKAIIMOHHOM ceTn VIHTepHET;
y4e0HO-METOANYECKHNE MaTePHAIIBL.
st camocToATe/IbHOM pPadoThHl 00yYaIOIIMXCS. paboure MecTa 1 00ydJaronIuxcs,
Aynuropust Ne 116: 386132, PU, r.Hazpans, TEXHUYECKUE CPEeCTBa 00yUeHHUs (HOYTOYK,
I'amyp3ueBckuii okpyr, yn.MarucrpanbHas, 1. 39«a». JI0CKa), AOCTYM K ceTu HTEpHeT, yueOHo-
Ayn. Nell6. METOIUYECKHE MAaTePUAIIbI, SJIEKTPOHHBIC

2
IInomane 36, M 00pa3oBaTeIbHbBIE PECYPCHL.



http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://rvb.ru/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru/
https://www.biblio-online.ru/

[Ipumeuanue
®OHJI OHIEHOYHBLIX CPE/ICTB
o gucunmInue «Meroabl MaTeMaTHYeCKOM (PU3UKHN»

@OHJI OLIEHOYHBIX CPEACTB MO JUCHUIUIUHE «MeTonbl MaTeMaTU4ecKor (U3NKU»
BKJIFOYAET BCE BHUJBl OLICHOYHBIX CPEACTB, IMO3BOJSIOMIMX MPOKOHTPOIUPOBATH OCBOCHHUE
oOyJaronuMucs Tpo(ecCHOHATBHBIX, O0MenpohecCHOHATBHBIX H  MPO(EeCCHOHATBHBIX
KOMIIETCHIINH, MPeayCMOTpeHHBIX DeepanbHbiM 00pa30BaTEIbHBIM CTAHAAPTOM BBICIIETO
obpazoBanus 1o HanpapieHuto nmoArotoBku 03.03.02  dwusuka (kpaymdukanus «bakaiaBpy)
U paboueil mporpaMMon JUCIHUILTUHBI «MeToabl MaTeMAaTUIECKON (PU3UKUY.

Ha3nauenue poHIa OLIEHOYHBIX CPEACTB

®onp onreHouHBIX cpeacTB (POC) cocrapnsieTcss B cooTBeTcTBHM ¢ TpeboBaHusIMu OI'OC
BO nns npoBeneHust IpoMeXyTOYHOM aTTecTalluy 00yJaromuxcs no AUCUUIIINHE «MeToabl
MaTeMaTHYeCKON (U3MKM» HA COOTBETCTBUE WX YUYCOHBIX JOCTHIKEHUH IMOATAITHBIM
TpeOOBaHUSIM  COOTBETCTBYIOIIEH  OCHOBHOW  Mpod)ecCHOHaIbHOW  00pa3oBaTelbHON
nporpammsl (OITOIT). ®OC sBnsercs cocTaBHON 4acThio pabodel mporpaMMbl TUCHUIUIMHBIL.

@DOH/T OLICHOYHBIX CPEJACTB JUIsl MPOBEACHUS MMPOMEKYTOUHON aTTecTalluu O0y4YarOLUXCs
M0 TUCIUTUTHHE «DJICKTPHUSCTBO M MATHETH3M» BKITIOYACT B CeOS: MEPEUCHb KOMITETCHITUH C
yKa3zaHueM 3TarnoB ux popmupoBanus B mporecce ocBoenus: OIIOII; onrcanue nmokazarenei
¥ KPUTCPUEB OICHUBAHUS KOMIICTCHIIMIA HA PA3IMYHBIX dTanax uX (GOpMUPOBAHUS, OIIHCAHUE
KA OIICHUBAHUS; TUIIOBbIE KOHTPOJbHBIC 3aJaHUs WM MHbIE MaTepuaibl, HEOOXOAUMbIE
JUISl OILICHKU 3HAHUM, YMEHHUH, HABBIKOB U (WJIM) OIbITA JEATEIBHOCTH, XapaKTEPU3YIOUIUX
stanbl (GopMUpoBaHUS KommeTeHIH B mpouecce ocBoeHus OIIOIl; meroauueckue
MaTepHuaibl, OMPEACIAIONINE MPOIEAYPhl OLICHUBAHUS 3HAHWM, YMEHHUM, HABBIKOB M (WJIM)
OTIbITA JIEATEIHHOCTH, XapaKTEPU3YIOIINX dTarbl (POPMUPOBAHUS KOMITETEHITHH.

®DoH/T OIIEHOYHBIX CPEJICTB CHOPMUPOBAH HA OCHOBE KIIFOUEBBIX TPUHITUTIOB OLICHUBAHUS:

- BaJUJHOCTH: OOBEKTHl OLEHKH JOJKHBI COOTBETCTBOBATH IOCTABIECHHBIM IEJISIM
00y4eHus;

- HAJeXKHOCTH: HCHOIB30BaHWE EAMHOOOpAa3HBIX CTAaHAAPTOB M KPHUTEPUEB IS
OIICHUBAHMUS JIOCTHKEHUH;

- OOBEKTHBHOCTHU: DPa3HbIe CTYIACHTHl JOKHBI MMETh PaBHBIE BO3MOXHOCTH JOOHTHCS
ycrexa.

OcHoBHbIMU nTapameTpamu U cBoiicTBaMu POC sABASAIOTCS:

- TIpeAMETHAsI HAIPABJICHHOCTh (COOTBETCTBUE MPEIMETY HU3YUYCHHSI KOHKPETHOW y4eOHOM
JUACIUIIINHBI);

- coepxaHue (COCTaB M B3aMMOCBS3b CTPYKTYPHBIX €IMHUII, OOPa3yIOIIUX COACpKaHUE
TEOPETUYECKON U MPAKTUYECKON COCTABIAIOMINX YICOHON AUCIUTIINHBI);

- 00beM (KOJIMYECTBEHHBIN COCTAB OIIEHOYHBIX CPeACTB, BXoasamux B POC);

- KayecTBO oleHOYHbIX cpeactB U POC B 1menom, obecneduBaroliee MOTyYCHHE
OOBEKTUBHBIX M JIOCTOBEPHBIX PE3yJIbTATOB NPH MPOBEICHWHW KOHTPOJSA C Pa3TuIHBIMH
LESIMU.

OINMMCAHUE MOKA3ATEJIEM U KPUTEPUEB OLIEHUBAHUS
KOMITIETEHIIUM HA PA3JIMUHBIX DTAITAX UX ®OPMUPOBAHMUSI,
OIIMCAHME HIKAJI OHEHUBAHUA

KPAUTEPUU OIIEHUBAHMSA KOMITETEHIIUHM HA PA3JIMYHBIX DTAITAX
NX ®OPMHUPOBAHUA 110 BUJAM OINEHOYHBIX CPEACTB

Ne | HaumeHoBaHue XapaKkTepUCTHUKa OLICHOYHOT'O CPEICTBA IIpencrasnenue
/I | OLIEHOYHOT'O CPEJICTBA OLICHOYHOTI'O CPEJCTBA B
donme

YCTHBIE OIIEHOYHBIE CPEJACTBA

1 \ CobecenoBanue, \ CpencTBO KOHTPOJIsl, OpPraHU30BAHHOE \ Bormpocsl o




YCTHBIN OIPOC

KaK crieruaabHas Oeceia mpenoaaBaTesnst
¢ 00y4aroNIMMCs Ha TEMBbI, CBSI3aHHBIE C
M3y4aeMou TUCHUIUIMHON, U
paccuuTaHHOE Ha BBIICHEHHE 00beMa
3HaHWI 00yJaroIIerocs Mo
ONpEeNIETICHHOMY pa3Jieny, TEME,
npoOJemMe u T.11.

TeMam/pazzeiam
JTUCIUIIINHBI

2 | KomnokBuym

CpencTBo KOHTPOJISI YCBOEHUSI y4€OHOTO
Marepuaa TeMbl, pa3/ieNna Wil pas3/iesioB
JAUCHUIINIMHBI, OPraHU30BaHHOC KaK
y4eOHOe 3aHATHE B BUJIE COOECEeJOBAHUS
IpenojaBaresis ¢ 00yJarouMMHICs

Bompocsl o
TeMam/paszaeiiam
JIMCLIUILINHEI

3 | Hokuaz, cooOieHue

[TponykT camMmocTosATeIbHON PabOTHI
o0yyJaromerocs, MpeACTaBISIOMUNA cOO0H
MyOTMYHOE BBICTYIICHHUE 110
NPEICTABICHUIO MOJTyYCHHBIX
PE3yJIbTATOB PEIICHUS ONPEICIICHHON
yueOHO-TIPaKTUYECKOU, yueOHO-
UCCIICIOBATEIILCKOW WIIM HAYYHOU TEMBI

Tems! 1OKIIa0B,
COOOIIEHUI

I[TMCBMEHHBIE OLIEHOYHBIE CPEJICTBA

4 | Pedepar

[IponykT caMOCTOSITEIHLHOM pabOThHI
CTYyJEHTa, IPEICTaBISIONINI cOO0H
KpPaTKO€ U3JIOKEHUE B TMCbMEHHOM BH/JIC
MOJIyYEHHBIX PE3yIbTaTOB
TEOPETHUECKOT0 aHAJIN3a ONPEICTICHHOM
Hay4yHOU (yueOHO-UCCIIeIOBATENHCKON)
TEMBI, TJIe aBTOP PACKPBIBAET CYTh
UCCIeyeMOol MpoOIeMbl, TPUBOTUT
pa3IMYHbIC TOYKU 3PECHUS, & TAKKE
cOOCTBEHHBIE B3TJISIbl HA HEE.

Temsl pedepaToB

5 Tect

CucremMa cTaH1apTU3UPOBAHHBIX
3aJJaHuH, T03BOJISAIOLIAs
aBTOMAaTU3UPOBATH MPOLEAYPY
U3MEPEHMS YPOBHS 3HAHUN U YMEHUU
o0yyJaromerocs.

Dol TECTOBBIX 3aJaHUN

6 | KonTtponpHas pabota

CpencTBo NpoBEpKH YMEHUHN IPUMEHATh
MOJTy4YEHHBIEC 3HAHUS JUISI peIlIeHus 3a1a4
OTIpEIeTIEHHOTO TUIA MO TEME WU
paszeny

KoMmieKT KOHTpOIBHBIX
3aJjaHUi 110 BapHaHTaM

7 3amava

DTO CPEACTBO PACKPBITHS CBA3U MEXKIY
JTAaHHBIMH ¥ UCKOMBIM, 3aJJaHHBIC
YCJIOBHEM 33J]a4M, HA OCHOBE Yero Haj0
BBIOPATH, @ 3aTEM BBIITOJIHUTH JCHCTBUS,
B TOM 4HCIIie apumeTuuecKue, u 1aTh
OTBET Ha BONPOC 3a]1a4u

3amaHus 1o 3agadam

A) KPUTEPUHU N LIKAJIA OHEHUBAHHUSA OTBETOB HA YCTHBIE

BOITPOCHI
Ne i/t Kpurepun onieHuBanus KommuectBo | Ouenka/
0aoB 3a4er
1 1) nosHO M apryMEHTHPOBAHO OTBEYAET 110 COAEPIKAHUIO 10 OTJINYHO
3aJaHM;




2) oOHapyXUBaeT MOHUMaHHE MaTepuaia, MOXET 000CHOBATh
CBOM CYXXICHHA, IPUMCHUTL 3HAHHUA HAa IPAKTUKE, ITPUBCCTU
HEO0OXOMMBIC PUMEPHI HE TOJIHKO MO0 YYEOHHUKY, HO U
CaMOCTOSITENIFHO COCTaBJICHHBIE;

3) u3yaraet Marepua MmocieI0BaTeIbHO U MPABHIBHO.

YTO M JIJISl OLICHKH «5», HO JOIyCKaeT 1-2 ommoOKH, KOTOPhIE cam
K€ UCITPaBJISIET.

CTYJEHT JIa€T OTBET, YJOBJIETBOPAIOIINN TEM K€ TPEOOBAHUSIM, 8

XOpOLIO

MIOJIOXKCHHUH JTAaHHOTO 3aJ[aHus, HO:

1) nznaraer maTepuan HEMOJIHO U JOIYCKAaeT HETOYHOCTHU B
OTIPENICIICHU Y TTOHITUI WU POPMYIIMPOBKE NIPABHIT,

2) HEe YMEeT IOCTaTOYHO TITyOOKO M JOKa3aTeIbHO 00OCHOBAThH
CBOH CYXJICHUS M IPHUBECTH CBOU IPUMEPHL;

3) u3naraeT MaTepuall HermocIeA0BaTEIbHO U JIOMYCKACT OIUOKH

CTYACHT OOHApYy>XHBAeT 3HaHUE U TIOHUMAaHUE OCHOBHBIX 5-6

YZIOBJIETBOPHU
-TEJIbHO

3aJaHue, JOIYCKAeT OIUOKYU B (JOPMYIUPOBKE ONPEIECIICHUN U
IPaBUJI, HCKAXKAIOLINE UX CMBICH, OECIIOPSAA0YHO U HEYBEPEHHO
U3JIaraeT MaTepuai; OTMEYal0TCs TaKUe HEJOCTAaTKU B
HOJTrOTOBKE CTYAECHTA, KOTOPBIE SIBJISIOTCS CEPhE3HBIM
IPEMSITCTBUEM K YCIEIIHOMY OBJIAJICHUIO TIOCIIEAYOLIIM
MaTepHaIoM

CTYACHT O6Hapy>KI/IBaCT HCE3HAHUEC OTBCTA HAa COOTBECTCTBYIOIIICC 0

HEyJOoBJIe-
TBOPUTEIIHHO

b) KPUTEPUH U NIKAJIA ONEHUBAHUSA PE3YJIBTATOB TECTUPOBAHUA

Ne
/o

TECTOBBIE HOPMBIL: % MPaBUIIbHBIX OTBETOB KonuuecTtBo 6annos

90-100 % 9-10

80-89% 7-8

70-79% 5-6

50-59% 3-4

50-59% 1-2

OO AWINF

menee 50% 0

B) KPUTEPUU U LLIKAJIA OIEHUBAHMUSA PE3YJIBTATOB PELHIEHUS
3ATAY

N

/o

Kpurepun onenuBanus

Komnuec
TBO 0AJUIOB

1

[TonHOE BepHOE pernieHne. B moruueckom paccyKIeHUH U PEIIeHUN
HeT omuO0K, 3a/1aua pelieHa paruoHaIbHBIM criocodoMm. [lomyaen
MIPaBIJIbHBIN OTBET. SICHO omucaH Crocod pereHus

9-10

BepHoe pemienue, HO UMEIOTCS HEOONbIINE HETOUETHI, B LIEJIOM HE
BIIMSIIOIME HA PELIeHUe, TaKue KaK HeOOJIbIINE JIOTHYECKUE TTPOITYCKH,
HE CBSI3aHHBIE C OCHOBHOM ujeel pemenus. Pemenue odhopmiieHo He
BIIOJIHE AKKYPAaTHO, HO 9TO HE MEIIAET IOHUMAHUIO PELIEHUS.

7-8

Pemienue B 11enom BepHoe. B noruueckom paccyxJIeHUH U peIIeHUH
HET CYIECTBEHHBIX OMIMOOK, HO 33]jaua pelieHa HeOMTHMATbHBIM
CIOCO0OM WJIM IOMYIIEHO He OoJiee IBYX HE3HAUUTENIbHBIX OMUO0K. B
paboTe MPUCYTCTBYIOT aprdMeTHUIECKast ONTNOKA, MEXaHUYECKast
omrOKa WM ONKCKA MPH MEPETUCHIBAHNY BBIKIIAI0K HIIM OTBETA, HE
VCKa3MBIIHE YKOHOMHYECKOE COJICPKAHNE OTBETA.

5-6

B noruyeckoM paccy/IeHUU U PEIeHUH HEeT OIMOO0K, HO IOMyIIeHa

34




CYIIECTBEHHAs OIMOKAa B MaTeMaTHYECKHUX pacueTax. [Ipu oObscHeHUN
CJIOKHOT'O SKOHOMHYCCKOTO ABJICHUA YKa3aHbl HC BCC CYILICCTBCHHBIC
(hakTophI

3) HwmeroTces cymiecTBeHHbIE OIIHMOKY B JIOTHYECKOM PACCYKJICHUH U B
pemienun. Paccuntannoe 3HaueHUE HCKOMOM BENMYMHBI HCKAXKAET
HKOHOMUYECKOE CO/IepKaHue oTBeTa. Jloka3aHbl BCIOMOTaTeJIbHbIE
YTBEPIK/ICHHsI, TOMOTAIOIINE B PEICHUH 3aJa4H.

6 PaccmoTpens! oTenbHbIE Clly4and IPU OTCYTCTBUU PELICHUS.
OTCyTCTBYET OKOHYATEJIbHBIN YUCIEHHBIN OTBET (€CIN OH
MpelycCMOTpPEeH B 3a/1a4e). [IpaBuiIbHBIN OTBET yraziaH, a BHICTPOSHHOE
0] HETO PelIeHHe - 6€30CHOBATEIHHO

7 Pemennie HeBepHOE MIIM OTCYTCTBYET

0

I') KPUTEPUU U IKAJIA OHEHUBAHUSA PEOEPATOB

/o

N Kpurepuu oneHuBanus

Komnnuec
TBO 0AJLIOB

1 BrimonHeHs! Bce TpeOOBaHUS K HAMMCAHUIO U 3aIuTe pedepara:
o0o3HaveHa mpobiieMa u 000CHOBaHA €€ aKTYalIbHOCTh, C/IeaH KpaTKUl
aHaJIN3 Pa3IUYHBIX TOYEK 3pEHUS Ha pacCCMATPUBAEMYIO TIPOOIEMy U
JIOTUYHO U3JI0’KEHA COOCTBEHHAS MO3UIHUS, CPOPMYITUPOBAHBI BHIBOJIBI,
TE€Ma PacKphITa MOJHOCTHIO, BBIACPKaH 00bEM, COOIII0ICHBI TPEOOBAHMS
K BHEITHEMY O(OPMIICHHIO, JaHbI TPABUIIbHBIE OTBETHI Ha
JONOJHUTCIIbHBIC BOITPOCHI

9-10

2 OcHoBHble TpeOoBaHUA K pedepaTy U ero 3alluTe BHIIOJIHEHbI, HO
MIPU 3TOM JIOMYIIEHBI HE0YEThl. B 4aCTHOCTH, UMEIOTCSI HETOUHOCTH B

CYXJECHMSIX; HE BhIIEp)KaH 00beM pedepara; UMEIOTCA YITYIIEHUS B
oopmieHnn; Ha JOMOTHUTEIbHbIE
BOIIPOCHI ITPH 3aLIUTE JAHBI HEMTOJIHBIE OTBETHI.

H3JI0KCHUU MaTepuajla; OTCYTCTBYCT JIOTHYCCKAA MMOCICI0OBATCIIbHOCTEL B

3 HmeroTcs cylecTBeHHbIE OTCTYIUIEHUS OT TpeOOBaHMM K
pedepupoBanuio. B yacTHOCTH: TeMa OCBElIEHA JIUIIb YaCTUYHO;
JONyIeHbl (pakTUYecKHe OIUOKH B CoJIepKaHuU pedeparta Ui MpH
OTBETE Ha JIONOJHUTENbHbBIE BOPOCHI

4-6

4 Tema ocBO€Ha JHILIb YACTUYHO; JIOMYIIEHBI TPyOble OIINOKY B
coJiepKaHuu pedeparta UK IPU OTBETE HA JOMOJHUTEIbHbBIE BOIPOCHI;
BO BpPEMsl 3alLUTBI OTCYTCTBYET BBIBOI.

5 Tema pecdepara He packpbiTa, 0OHAPY)KUBAETCS CYIIECTBEHHOE
HEMOHMMAaHNEe MPOOIIEeMbI

) KPUTEPUH U IKAJIA OHEHUBAHUA KOHTPOJIBHBIX PABOT

Ne Kpurepun oneHnBanus KonnuecTtso

n/n 0asIoB

1 AOCONIOTHOE TOHUMAaHHUE CYTH BOIIPOCOB, O€3YKOPHU3HEHHOE 3HAaHHE OCHOBHBIX 19-20
MOHSTUH U TIOJIO’KEHUH, IOTUYECKHU U JIEKCUYECKU ITPaMOTHO U3JI0KEHHBIE,
COJIEpKaTeNbHbIE, APIYMEHTUPOBAHHBIE ¥ UCUEPIBIBAIOIINE OTBETHI

2 ['my6okoe TBep10€ 3HaHWE OCHOBHBIX MTOHSATUH U TIOJIOKEHHH 110 BOIIpOCaM, 17-18
CTPYKTYPUPOBAHHBIE, 10CJIEJOBATEIbHBIE, IOJHBIE, IPABUIIBHBIE OTBETHI

3 I'myOokue 3HaHus MaTepuaa, IpaBUJIbHOE IOHUMaHUE CYTH BO- 15-16
IIPOCOB, 3HAHUE OCHOBHBIX IIOHATHU U MTOJIOKEHUH I10 BOIIPOCaM,
coJiepKaTeNbHble, OJTHbIE U KOHKPETHBIE OTBET Ha Bonpockl. Hamnune
HECYIIECTBCHHBIX WJIM TEXHHUECKUX OIITHOOK

4 TBepable, OCTATOYHO MOJIHBIE 3HAHUS, XOPOLlIee TOHUMaHUE CYTH BOIIPOCOB, 13-14




NpaBUIIbHBIC OTBETHI HAa BOMIPOCHI, MUHUMAIIbHOE KOJIMYECTBO HETOYHOCTEH,
HeOpexHoe oopmileHne

TBepabie, HO HEIOCTATOYHO IOJIHBIE 3HAHMS, 110 CYTH BEPHOE TOHUMAaHUE 11-12
BOIIPOCOB, B I1€JIOM IIPABHIILHBIC OTBETHI HA BOMPOCHI, HAJTMYNE HETOYHOCTEH,

HeOpekHOe 0hopMIIEHUE

OO61ure 3HaHus, HEIOCTATOYHOE TTOHMMaHue CYTH BOIPOCOB, Hayinuue Oonpmoro | 9-10
qrclia HETOYHOCTEH, HeOpe:kHOE 0(hOpMIICHHE

OTHOCUTENBHBIC 3HAHUS, HATHYHE OIIMOOK, HEOpekHOE 0(OPMIICHHE 5-8
[ToBepXHOCTHBIC 3HAHUSI, HATMYUE TPYOBIX OIMTMOOK, OTCYTCTBHE JIOTUKU 1-4
W3JI0KCHUS MaTepraa

OTcyTcTBUE OTBETA, IaH OTBET HA APYTUe BOMPOCHI, CIIMCHIBAHUE B XO/IC 0

BBIMIOJHEHUS pabOThI, HATNYKE HAa pab0oUeM MECTE TEXHUYECKUX CPEIICTB, B TOM
grcie Tenedona

11 TAMOBBIE KOHTPOJILHBIE 3AJAHVSI NI WHBIE MATEPHAJIBI,
HAOBXOJIUMBIE JIJISI OLIEHKHY 3HAHMIL, YMEHUWIA, HABBIKOB,
XAPAKTEPH3VIOIINX DTAIIBI ®OPMUPOBAHMS KOMITETEHIIAT B
MMPOLIECCE OCOBEHUS OBPA30OBATEJILHOM MTPOTPAMMBI

TecTbl/3a0aHUA




10.3 Tomamnne 3aganus 1m0 Kypey «Meroast maremarnyeckoii pusuku» (5-ii cemecrp)

3AJIAHHE Ne |

Borunciurs exp(athe), rie o — marpuust ITayiau, a u b — koMIUIeKCHBIe CKalsp U BEKTOP.

Haiity pelenne KHHETHYECKOIO ypaBHEeHH

5/ 1 J

i+ E+—[vH] i=0

ot ¢ op
B CKpeLIEHHBIX dJleKTpHyeckoM U MaruuTHoM noasx E-H=0. Kak seirsyar
XapakTepucTHKH?

HaiiTi 3akoH kolleGaHMii XOI0HOI0 3JIeKTPOHHOI'O 'a3a OTHOCHTEJILHO OJIHOPO/IHOIO Hello-

JBHIKHOTO HOHHOTO hoHa rotHocTH n0. KoneGanus onucelBaoTes ypaBHeHHEM HellpepbIBHO-

CTH JUIH [LUIOTHOCTH JIEKTPOHOB n(X,1), ypaBHenuem Dilepa 118 HX CKOPOCTH U(X,t) H ypaBHe-
uueM [lyaccoHa s anexTprdeckoro nons E(xt)

on  clnu cu  du e cE

—+Q={}, —+u—=——E, — =4mln,-n)

ot o ot ox m o
[Ipn KakHX HavalbHBIX 3HAYSHUAX aMILTHTYIEL deKTpHyeckoro nons EQ npoucxoaut

E(x0) = ——
onpokHsiBaHne, eciu w(x,0)=0, l+x7/d™ 2

4. OupejeldTs THII YpaBHEHs J"(Hxx - u”,] — 2XUyy — Uy = OnpuBecTH K KAHOHHYECKOMY
1
BUAY U pelunTs 3agauy Kommu(0, v) = " u,(0,¥) = 0. Heenenopare pazpelliMocThb 3a-

naun Ko,

3ATAHHE Ne 2



5. Pemmrs sanauy Kowmn i oHOMepHOIO ypaBHeHHA TEIUIONPOBOIHOCTH Ha NONOKHTENLHOH
, ; N -
HOIYOCH ¢ HaualkHEIM yeinosueM u(x,0)=x" 1 rpaHHuHEM yelosreM ux(0,0)=0.
6. Ha rpanunue deckoHeyHoro UHIMHApa pajuyca R remneparypa oclMILIHpYeT Kak
T(t)=Tosinwt. Haittn pacnpeieneise TemMinepaTyphl B UHIHHIPE Kak PyHKUHIO BpemeHH. He-
2
clle/loBath pellenne npu w>>y /R-, rie y — TeMneparyponpoBoHOCTE.

7. Haiitu cobereenHble YacToThl © kKolebanuil wapa paguyca R

1 &u cu
——-Au=0, — =0
¢ ar ar

npH yenosuu oR/c=>1.
8. Tlokazare, yro ypasHenue llp&auurepa 14 AByMEpHOro «aToMa BOJOPO/a» B AMEKTPHYECKOM

=K

none F
1:11,!: _U'J + Fyy = Ey
— j— }f —
2 .lxz_|_},z
. E-n’
X = N F=
i ¥ >

JonyckaeT pasjle/lieHHe NepeMeHHbIX B napabo/indeckiX KoopuHaTax
Haiitu yposun s1epruu E u coberpennble dyHKIMH W cBAazaHHEIX cocToaHuil npy F =0. Cpasunts

C OTBETOM B IIOJIAPHBIX KOOPAHHATAX.

SAJTAHHE Ne 3

L&
3
9. Boluucinth ACHMITOTHREY HHTEIpalla J-dxexp(— x /34 ﬂ_\'), riae a — KoMIUVIEKCHAA BEIIHYHHA,
[}

|a| - Gonbuoi napamerp.

10. Haiitu pewenne wix,t) ypasnenus pénunrepa



oY _ B Oy
ot 2m ox°

¢ HayajlbHbIM ycroBueM w(x,())=A4 exp(-|x|/a). UccnenoBarh acMMITOTHKY Ha Gonbiinx

+mgxy

BpeMeHax. C Kakoii CKOPOCTBIO JIBUKETCS LIEHTP lIaKeTa H KaK MEHSeTCs ero upuHa?
11. Merojsom ycpe/iHeHHs! HaiiTi 2BOJIOLMIO KoJleDaHHil MasTHHKA, HCIILITLIBAIOLIEIO TPEHHE

[IpH [POXOXKJACHHH TOYKH X—d,H CPaBHHTh C TOYHLIM PEHICHHEMY paBHCHHA

%+27%5(x—a)+m§x=0, 7 — 0.

Jomamnuue 3apauns no kypey «Meroast maremaTnyeckoii pusukm» (6-ii cemecrp)
3AJJIAHHE Ne 1

1. Onpeaenuts NOPAAOK H YHCIIO KJIACCOB COINPSKEHHBIX 2JIEMEHTOB I'PYNIlbl BpallleHHi TeTpasjipa
T. Haiitu unBapuantHyto noarpynny H u gaxrop-rpynny T/H. Tloctpourts Tabiuiy HelpHBoau-
MbIX XapaKTepoB.

2. Tocrpouts Tabinily HENPHBOAMMBIX XapaKTepoB IOJHOI
rpynnel Terpadipa Ta. Haifti kparHocTH BhIpOX/IeHHS Ya-

CTOT HOpMaJIbHbIX KoebaHui Moslekyibl MmetaHaCHa.

3. B kBaHTOBOIf MeXaHHKe MOKHO 0003HaYHTh CITHHOBYIO BOJIHOBYIO (hYHKIIMIO 2JICKTPOHA KaK d,
eclIM CIMH HanpagjeH “BBepX” wiM f, Korja cnuH HanpasjeH “Ban3”. CocrosHus a u ff opro-
roHaibHbl. JUIst cCHCTEMBI U3 TpeX 2JIeKTPOHOB MOXKHO chopMHpOBaTh BOJIHOBbIE (hYHKIMHN BH/IA
a(Da(2)a(3), a(1)a(2)p(3) n 1.4., Beero 8 BoIHOBLIX (yHKIMIL. DTH BolHOBbIE YHKIHH I1pe-
obpazyloTcs Apyr 4yepes Apyra 1oj AeicTBHEM 2JIeMEeHTOB IPYIiIbl 0ACTaHOBOK Ps. Pazioxuts

JAAaHHOE [TpE/CTAaBIICHHE HA HEIIPHUBOAHUMBIE.

3AJTAHUE Ne2

4. BrisectH npasuia orbopa Uit MATPHYHBIX 2JIEMEHTOB JIEKTPHYECKOI'O JIHII0JIbHOIO MOMEHTA B




NONHHOMOB. PailosHTh HCXO/HOE NpelcTaBIeHHe Ha HellPUBOIHMEIE M BRIPA3HTL Dasuc no-
cieqHux depes chepudeckue GyHKUHN Yim.

6. PaznomuTe Ha HeNPUBOJIHMELE [peicTaBIeHHe Ipynnkl Bpamenuii SO(3) Ha TeHz0pax TpeTbero
paHIa B TpeXMepHoM [pocTpadcerse. PaccMoTpeTh NONHOCTEI CHMMETPHYHYH YacTs. [Ipuso-
auMa 11 oHa?

7. uEHTPDSEH(HEUl [nolnpaska B IaMH/IBTOHHAHE MHOTOATOMHOMH MOJASKY/Ibl HMEST BHI

If’:Zfr.J.“JJ.J ey, tne Ji — BekTOp YrIOBOrO MOMEHTA, Tyki— CHMMETPHUHEIH TeH30p.
ijki

CKOIBKO He3aBHCHMBIX KOMIIOHEHT COJIEPIKHT TEHI0P T, €ClIH MOJIEKYIIa HMEeT CHMMETPHIO Tpe-
yronsHuka Ds?

8. Jlse nepemenHsle I, z, IpeodpasyoTed BellleCTBeHHOH MaTpHueii u3 rpynnet G=SL(2)

z' a bz
= J s ad —cd =1.
z, c z,

Haiitu reneparopst [.1,.4, rpynne G B npejicraBieHuH Ha GyHKUHAX W(Z.Z,) H HX KOMMY-

TalMOHHEIE cooTHoWeHnA. Haiitu oreparop KEHHMHPB, EﬂMM}"I’HP)"I’DU.lHFI CO BCCMH I'cHEpaTO-

pamu. Haiitu coberennsle dyukimn oneparopa Kasumupa. [octponTs nossimarommii 1 noHu-

HAMOWIHIT onepaTopkl 11 I,.
3ATTAHHWE Ne 3

9. Haiirn dyukuuo I'puua H pellenne ypasHeHus v'™'= fix) ¢ rpaHHuHBIMH yenosusMu vl =a,
y(1)=0, y'0)+y'f1)=0.

10. Haiirn dynkimo ['puna HeolHOpoAHOIO YpaBHEHHH TEILIONPOBOJIHOCTH HA [IOBEPXHOCTH LH-
nuHapa paauyca R:

u, = yhu+ f(z,¢,1).

BIIHCATL PELISHHE 3a/1a44 ¢ HCTOUYHHKOM f = z=Vr).
B Vi

11. Haiirn dyuxuuio ['puna sroporo poja Gix,t

t') MexaHudeckoil f(f)l
CHCTeMBL, cocToslleil 13 aphka, CKOJb3ALIEro 10 BepTHKAILHOIM m

CIIMIIE, COEMHEHHOID ¢ NpYXMHKoI H nonybeckoHeuHoil crpy- p

Hoii, HATHHYTOIl B1O/IL OCH X.

o



3ajaun, npeaiaraeMble HA KOHTPOJbHbIX padorax (5-if cemectp)

Bapuanr 1

1. (2 6éanna) Haiimu tg ()1( i)

2. (4 6anna) Pewume 3ada4y Kowu u, + uu, = 1,u(x,0) = + ;%; Koraa npousoiiger onpo-
KuablBaHue?

3. (2 6anna) Onpedenums mun u NPUBECMU K KAHOHUYECKOMY BUBY X UsitXUx+Uyy=0.

4. (36anna) Halimu aemomoodensHy NOOCMAHOBKY Ur=Uxx, U(X,0)=dx).

5. (3 6anna) Halimu peweHue ypasHeHus maneix KonebaHuli cmpyHbl

U — Upy = 0,u(0,t) = uy (1, t) = 0 c Ha4anbHLIMU yC108UAMU
2

X
u(x,0) = x—?,ut(x,o) =0.

Bapuanr 2

1. (2 6anna) Hailimu arctg (Zxx 1 _xe)-

2. (46anna) Pewums 3ada4y Kowuu, + uu, = 1,u(x,0) = 1/(1 + exp(ax)). Koraa npounsoi-
[eT ONpoKuAabiBaHue?
3. (2 6anna) Onpedenume mun u NPUBECMU K KAHOHUYECKOMY BUBY XUxxtyUyy+Ux +Uy=0.
4. (36anna) Halimu aemomodensHyo N0OCMaHOBKY U Ur=Uxx, U(X,0)=x).
5. (3 6anna) Halimu peweHue ypasHeHus manbix KonebaHuli cmpyHs!
U — Uy = 0, u(0,t) = u(1,t) = 0c HayanbHbIMU yCAOBUAMU
u(x,0) = x — x2, u(x,0) = 0.

Jonoauurensubie 3a1a4n 1o Kypey «Meroabl maremaTuyeckoii puznku» (5-it cemectp)

Hailimu Jo(c2x), 20e 62— mampuya Maynu.

Halimu momeHm onpokudsieaHus peweHus ypasHeHus Xonga u, + uu, = 0,u(x,0) = sinx.

Onpedenume mun U NPUBECMU K KAHOHUYECKOMY 8UOYX 1Ly, — 2xyUyy + yuy, = 0.

Pewume 3ada4y Kowu u,+e*u, = u,ul,,, =e

Halimu aemomodensHyo NodCMaHOBKY 018 yPABHEHUAUL, = Uy, u(x,0) = 6(x).

Ceodumca nu ypasHeHue 3iipu y"' = xy K 2unepzeomempu4eckomy?

Csodumcs nu k 2unepzeomempudeckomy ypasHerue(ax? + bx + c)y" + Axy' + By = 0?

Pazdenums nepemerHble d8yMepHO20 ypasHeHus fensmaonsbya Au + k?u = 0 8 annunmuve-
cKkux koopduHamax x =cha cos f§,y = sha sin . Ceodumcs au nony4usweecs ypasHeHue K 2u-
nepaeomempu4eckomy?

i o . d
9. Halimu acumnmomuky uHme2pana fy exp(igx —/q% — 1y) l%npu x2 +y2 =125 00,
N

—t2

00 NOY Lnh QOGRS B

KoHmyp y 06xodum pa3spe3 (—o, —1) no sepxHemy, a (+1, +0,) no HuxcHemy bepezy.
10. Hatimu acumamomuky usmezpana . exp(px — e*) g,-p —

Ilkana oueHMBaHMs, NMOKa3aTeJM M KPUTEPUU OIEHMBAHHMSA O00pa30BaTebHBIX
pe3yJbTATOB 00yYAKOIEroCcs

IIxana Iloka3aTeu U KPpUTEPUH OLICHUBAHUA
OLICHUBAHUA
S, «OTIUYHO» CTyzneHTOM J1aH NOJIHBIN, B JIOTHUECKOM MOCIIEI0BATEIbHOCTH

Pa3BEPHYTHIN OTBET HA IMOCTABIEHHBIN BOIIPOC, TJI€ OH
IPOIEMOHCTPUPOBAJ 3HAHUS MPEAMETa B IOJIHOM 00beMe yueOHOM
MPOrpaMMBbI, JOCTATOYHO ITYOOKO OCMBICIUBAET AUCLUILIUHY,
CaMOCTOATENIBHO, U UCYEPIIBIBAIOIIE OTBEYAET Ha JOIOIHUTEIIbHBIE
BOIPOCHI, IPUBOJUT COOCTBEHHBIE MPUMEPHI 110 podIeMaTHKE
IIOCTaBJICHHOI'0 BOIPOCA, PELLIU IPEII0KEHHbIE IPAKTUYECKUE 3aaHN
0e3 omuooK.




4, «XOpOoIIO»

CTylleHTOM JaH pa3BEpHYTHIM OTBET HA IOCTaBJIEHHBIA BOIPOC, TIE
CTYACHT JACMOHCTPUPYCT 3HAHUA, HpHOGpeTeHHBKE Ha JICKIHUOHHBLIX H
CEMHUHApPCKHUX 3aHSATUAX, a TaKXKe IOJIyYeHHbIE MOCPEICTBOM H3y4EHUS
00s13aTeNIbHBIX YYEOHBIX MaTEPHUAJIOB 0 KypCY, 1aeT apryMEHTUPOBAaHHbBIE
OTBETHI, NPHUBOJUT NPUMEPHl, B OTBETE€ MPUCYTCTBYET CBOOOAHOE
BJIa/ICHUE MOHOJIOTMYECKON PEubl0, JIOTMYHOCTh M IOCJIE0BATEIbHOCTh
orBera. (OJHAaKO [JOMyCKaeTcs HETOYHOCTh B  oOTBere. Pemmn
MNPCAJIOKCHHBIC MPAKTHYCCKUC 3aJaHUs C HEOOJILIINMU HETOYHOCTSIMU.

3,
«YZAOBIIETBO-
PUTEIBHO»

CTyIEHTOM JaH OTBET, CBUCTCIbCTBYIOIIMA B OCHOBHOM O 3HAHUH
MPOLECCOB HM3y4aeMOW JHUCHUIUIMHBI, OTJIWYAKOIIMNCI HEIOCTaTOYHOM
rJIyOMHOM W MOJHOTON PaCKPBITHS TEMbl, 3HAHUEM OCHOBHBIX BOIPOCOB
TeopuHu, cnabo CPOPMUPOBAHHBIMH HABHIKAMHU aHANW3a SBJICHHIA,
IPOIIECCOB, HEIOCTATOYHBIM yMEHHEM JaBaTh apryMEHTHPOBAHHBIC
OTBEThI M IMPHUBOAMUTH MPUMEPHI, HEAOCTATOUHO CBOOOTHBIM BIIAJCHHUEM
MOHOJIOTHYECKON PeUbl0, JTJOTHYHOCTHIO M MMOCIIEI0BATEIbHOCTHIO OTBETA.
JlomyckaeTcsi HECKOJIBKO OIMMOOK B COJACP)KAHHM OTBETa W PEUICHUU
NPAKTHYCCKHX 3aJaHUH.

2,
«HCYOOBJIC-
TBOPUTCIIBHO»

CryneHTOM JaH  OTBET, KOTOPBIA CONEPKUT DSl CepPbE3HbIX
HETOYHOCTEH, OOHapyKMBAIOIIM HE3HAaHWE MPOLECCOB H3ydaeMOn
NPEIMETHOW OO0JIACTH, OTIMYAIONIUICS HETITyOOKHM PAaCKPHITHEM TEMBI,
HE3HAHHEM OCHOBHBIX  BOIIPOCOB  TEOPHH, Hec(hOPMHPOBAHHBIMU
HaBBIKAMU  aHalM3a  SIBICHUH, TMPOIECCOB, HEYMEHHEM JIaBaTh
apryMEHTHPOBaHHBIE OTBETHI, CIa0BIM BIIAQJICHUEM MOHOJOTUYECKOU
peuYbl0, OTCYTCTBHMEM JIOTUYHOCTH M IIOCIEI0BATEIHLHOCTH. BBIBOJIBI
NOBEPXHOCTHBI. PerieHne mnpakTHYeCKUX 33/JaHUil HE BBIIOJHEHO. T.e
CTYACHT HE CITIOCOOEH OTBETUTH Ha BOIMPOCHI JaKe TMPH JOTIOTHUTEIHHBIX
HaBOJSIIMX BOINPOCAX MPENOAABATENS.




Pabouast mporpamma auciuminHel «MeTo/bl MaTeMaTH4ecKod (HU3MKM» COCTaBIICHA B
cootBercTBUM ¢ TpeboBanusiMu OI'OC BO no nanpasnenuto noarotosku 03.03.02 dwusmka,

YTBEP)KJICHHOTO TIpUKa3oM MUHHCTEpCcTBa 00pa3oBaHus U Hayku Poccuiickoit deaepanuu ot
«07» aBrycra 2020 r. Ne 891.

[Tporpammy cocraBuia: K.-M.H., gonieHT kadeapsl «Pusnkay M. A. Hanpruepa

[Tporpamma omo0peHa Ha 3acenanuu Kapeapbl «Du3nKa»
[Tporoxon Ne 11 ot «27» anpensa 2026 rona.

[Iporpamma ooOpeHa YueOHO-METOJMUECKOM KOMUCCHEH (PH3UKO-MaTeMaTHIeCKOro (hakyinbTeTa
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