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PABOYASA NMPOMPAMMA YYEBHOU OUCLUUMITUHDBI
61.B.06 HayanbHo-KpaeBble 3ag4a4n Moaenemn XnakocTu BTOporo nopsaka

1. Kogo 1 HaumeHOBaHMe HanpaBneHus NOAroTOBKMU:
01.04.01 MaTemaTuka

2. NMpodunb noarotoBku: MatemaTtmnyeckme mMoaenu ruapogmHaMmKm
3. KBanudukauma BbinyckHuka: Marncrtp
4. ®dopma oby4eHuUs: oYHas

5. Kadbegpa, otBevarowan 3a peanusaumio AMCUUNNIUHbI: Kacdeapa anredpbl
MaTeMaTuyeCckux MeTOA0B rMAPOANHAMUKN

6. CoctaBuTENnM Nporpammbl: npodgeccop, A4.¢.-m.H. Opnos Bnagumup MNMetposny

7. PekomeHpoBaHa: HMC matemaTtunyeckoro cdakynbteTta npotokosi Ne 0500-03
oT 24.03.2022 .

8. YuebHbIn roa: 2023-2024 CemecTtp(bl): 4



9. llenu n 3agayum y4e6HON AUCLUNIIUHDI:

Llenamu oceoeHust Kypca si8Mstomcs.

- O3HaKOMIIEHME C UCMNONb30BaHWMEM  arnnpOKCUMAaLMOHHO-TOMOMNOMMYECKOro
nccrnegoBaHus paspeLunmMocT Moaenemn XnaKocTn BTOpOoro nopsiaka;

- AaTb KayeCTBEHHble MaTemMaTuyeckme W eCcTeCTBEHHOHAy4Hble 3HaHWus, BOCTpeboBaHHbIE
obLiecTBoMm;

- 0aTb COBpPEMEHHbIE TeopeTudeckne 3HaHuMs B 06nactM ypaBHEHMW TMOPOAUHAMUKA W
npakTU4YecKne HaBbIKM B PELLEHUN N NCCNeaOBaHUMN HavyanbHO-KpaeBbIX 3a4ay;

- cdopmupoBaTbh COLMANbHO-IIMYHOCTHbIE KaveCTBa BbIMYCKHUKOB: LENeyCTPEMIIEHHOCTb,
OpPraHn3oBaHHOCTb, TpyAontobue, KOMMyHUKabenbHOCTb, yMeHuMe paboTaTb B KOSNEKTUBE,
OTBETCTBEHHOCTb 3a KOHEYHbI pe3ynbTaT CBOeN npodeccmoHanbHON OeATeNbHOCTH,
CMocoBHOCTb CaMOCTOATENbHO NpMobpeTaTb N NPUMEHSTb HOBbIE 3HAHUSA N YMEHUS.

3adavyamu 0Cc80eHUS Kypca 56715 mces:

- cchopmynupoBatb y CTyAeHTa LUENoCTHOE MNOHUMaHMe O MaTeMaTU4ecKoW OUCUMNNMHE,
YyCTOMYMBbLIE MaTeEMaTU4ECKME HaBbIKM, HeobxoguMmble ONS M3YyYeHus APYrnx crneumnanbHbIX
OVUCLIUMINH;

- pasBuUTME Y YYaLLUXCS HaBbIKOB MCMOMb30BaHMS annpoKCMMaLMOHHO-TONIOMMYECKOro MeToaa
npwu nccrneaoBaHnMn Modernemn XnakocTm BTOPOro nopsiaka;

MeToda

10. MecTo yye6HOM ancumnnuHbl B cTpykType OOI:

OucunnnuHa  «HavanbHO-KpaeBble 3agjayn Ons Mopenen Xuakoctenm BTOPOro nopsigka»
OTHOCUTCS K YacTu, hopMUPYEMOKN y4acTHUKamMum obpasoBaTesibHbIX OTHOLWEHM Brnoka 1.

[Ons eé ycnewHoro um3yvyeHns HeobxoaAMMO 3HaHWE CrenylLWmMX KypcoB: MaTemMaTUyYecKun
aHanus, PyHKUNOHaNbHbLIM aHanus, ypaBHEHUSA B YAaCTHbIX MPOU3BOAHbLIX, annpoKCUMaLMOHHO-
TOPONOrM4Yecknn MeTo Ans paspeLiMMmocT ypaBHEHUN TMOPOLNHAMUKN.

11. MnaHupyemblie pe3ynbTaTbl 00y4YeHUA nNo gucuunnuHe/MoAaynio (3HaHUSA, YMEHUA,
HaBbIKW), COOTHECEHHbIe C NflaHUpyeMbIMU pe3ynbTaTaMu OCBOeHUA obpa3oBaTesibHOMU
nporpamMmmbl (KOMNeTeHUUSAMU BbINMYCKHUKOB):

Kog HassaHune Koga(bl) WHankaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHus
KOMMeTeHLMH
MK-1 | CnocobeH MK-1.1 | O6bnagaet 6onbLUMM 3HaTb: 3apybEXHY0 1 OTEYECTBEHHYHO
peliaTtb 3agayum 061bemMOM 3HaHWU B nutepatypy B obnactu matemaTU4eCckon
aHanuTM4ecKoro obnactu rMapoavHaMUKM
XapakTepa, MaTemMaTnyecKkom YMeTb: hopmMynnpoBaTb NOCTAHOBKM
npeanonararoLmnx rMapoAvHaMUKM OCHOBHbIX 3aay MaTemMaTn4ecKkomn
BbIOOp 1 rmgpogmHamMmKkn, opmynmpoBaTth U1
MHoroobpasue AOKa3blBaTb TEOPEMbl NPEAMETHOM
aKTyanbHbIX obnactu
cnocobos BrnageTb: NCTOYHMKaMKN MHG OpMaLuu,
peLleHns 3agay TEopeTUYECKUMN NMOAXOAAMU K
MaTemMaTuyeckomn nuccnegoBaHUio MaTemMmaTuyeckom
rMAapPOAVHAMUKN rMapoavHaMUKM
MK-1.2 | YmeeT HaxoauTb, 3HaTb: COBPEMEHHbIE METOAbI
dopmynupoBaTb u NpoOBeAEHMS HAYYHbIX KCMEPUMEHTOB,
pellatb CTaHZapTHbIE noaxodbl K aHanuay Hay4Ho-
3aga4um B coOO6CTBEHHOM nccnenoBaTtenbCkmMx padoT
Hay4HoO- YMeTb: HaxoauTb, hOpMynNupoBaTh U
nccrnegoBaTernbCKoON nccrnegoBaTtb paspeLlMMocTb B Hay4YHO-
[edaTenbHOCTU B obnactn | uccrnenoBaTenbCKon OEeATENbHOCTY
MaTemaTn4eCckon Bnapgetb: meTogamm uccnegoBaHns u
rMAapOAVHAMUKM PELLEHNST KNacCUYECKNX MOLENEN
rMapoaVHaAMUKM
MK-1.3 | imeeT npakTnyeckmin 3HaTb: COBPEMEHHbIE METOALI aHanNu3a
ONbIT HAaYy4HO- Hay4HO-MCCneaoBaTenbCKuX paboT,
nccrnegoBaTenbCKon OCHOBbI HAay4YHO-UCCNEL0BaTENbCKON
[edaTenbHOCTU B obnactn | geaTensHOCTM B obnacTtu
MaTemMaTn4eckon MaTeMaTn4eCcKon rMapoguHaMumKu




rMapoAHaMUKM YMeTb: onpegensaTs U pa3BmBaTh
TeMaTUKy Hay4YHOro UccnenoBaHust
BnapeTtb: coBpeMeHHbIMU MeETOLAMM
Hay4HOro aHanmsa B obnactu
MaTemMaTn4eckon rMgpogMHaMmKu
CnocobeH MKB-3.1 | O6bnagaet 3HaTb: TeopeTMdeckuii annapar
OCYyLLEeCTBNATb TEOPETUYECKUM 0606LLEHNS HAaYYHbIX JAHHBLIX 1
TeopeTnyeckoe annapaTom, pe3ynbTaToB 3KCNEPUMEHTOB B MOLENSAX
0606LLeHne HeobXxoauMbIM A4S MaTemaTU4eCKon rMapoauHaMUKNA.
Hay4YHbIX AaHHbIX 0606LLEHNSA HaYYHbIX YMeTb: 0606LaTh Hay4Hble AaHHbIE U
N pe3ynbTaToB OaHHbIX U pe3ynbTaToB pe3ynbTaTbl 3KCNEPUMEHTOB B MOAENAX
3KCMEPUMEHTOB B 3KCMEPUMEHTOB B MaTemaTU4eCKon rmapoauHaMUKNA.
Mogensx Mopensax BnageTtb: MmeTogamum, NO3BONAKOLWLMMY NpU
MaTemMaTn4eCcKomn MaTemaTnyeckomn NMOMOLLIM TEOPETUYECKOrO annapaTta
rMAapOLAMHAMUKN rMapoAMHaAMUKK 0606LLaTb Hay4Hble AaHHbIE 1
pe3ynbTaThl 3KCNEPUMEHTOB B MOAENAX
MaTemMaTn4eCcKon rmapoanHaMuKN.

MKB-3.2 | YMeeT CTpyKTypupoBaTh 3HaTb: MeToAbl 1 CNocoObI
1 0606LaTh Hay4HbIE U CTPYKTypupoBaHus 1 0606LLeHust
3KCMepUMeHTarnbHble Hay4YHbIX 1 3KCMEPUMEHTASNbHbIX AaHHbIX,

MKB-3 OaHHble, YeTKo YeTKoro (bOpI\V/IyJ'II/IpOBaHI/IFl N N3NOXEHNS

dopmynuposaTb 1 Heobxoanmon nHdopmMaumm.

nanaratb Heobxoanmyro YMeTb: CTpyKTypupoBaTh 1 06obLatb

nHdopmaLuo Hay4Hble 1 3KCNepMMeHTarnbHble AaHHbIe,
rpamoTHO bopMynMpoBaTb M uanaratb
WHOopMaLnIO.
BnapgeTtb: MmeTogamu, NO3BONSHOLWLMMUY
CTpyKTypupoBaTb 1 0606LaTe HaydHble U
3KCnepvMeHTanbHble AaHHbIE, YeTKO
dopmynupoBatb 1 nanaratb
Heob6XxoaAnMyH MHOpMaLMIO.

MKB-3.3 | imeeT npakTnyeckum 3HaTb: NpPaKTUYECKM UCMOMb3yeMble
onbIT 0606LWeHns MeToabl 0606LeHNss MHhopmauun.
nogo6Hon nHdopmaumnm YMeTb: 0606LaTh NONy4YEHHY0

WMHpOpMaLNIO Ha MpakTuKe.
Bnagetb: npaktuyeckumn metogamm
0600uWeHna nHgopmaumm.

12. O6bem aAncuMNNHbI B 3a4eTHbIX eanHuLax/yac. — 2/72.
dopmMa NpomMeXKyTOUHOM aTTecTauun: 3aqerT.

13. TpyROEMKOCTb NO Buaam y4yebHomn paboTbl

TpyaoemMKocTb
. Mo cemecTpam
Bug y4ebHon paboThbl Bcero
4
AyOouTopHble 3aHATUS 20 20
B TOM YUCIIE: nekyum 10 10
npakTn4eckmne 10 10
naboparopHble - -
CamocTosTenbHas pabora 52 52
UToro: 72 72

13.1. CopepxaHue QUCLMUNIINHBI

n/n
HaumeHoBaHuve pasnena
OUCUUNITUHBI

CopepxaHue pasgena aucUunmnunHb

Peanunsauus pasgena
OVUCUUNMNWHBI C
MOMOLL,bIO OHNamnH-
Kypca, QYMK *

1. Jlekuum

1.1 | Moaenb OBWKEHUST )KNOKOCTHU

BTOPOro nopdgka

OnuncaHne matemaTu4eckon Moaenv OBUKEHNUS
XNOKOCTWU BTOPOro nopagka.

https://edu.vsu.ru/course/vie
w.php?id=5992



https://vk.com/away.php?to=https%3A%2F%2Fedu.vsu.ru%2Fcourse%2Fview.php%3Fid%3D5992&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fedu.vsu.ru%2Fcourse%2Fview.php%3Fid%3D5992&cc_key=

1.2 | MNMocTaHoOBKa Ha4YanbHO- lMocTaHOBKa Ha4anbHO-KPaeBOW 3a4a4M As
KpaeBoW 3agauv ans MaTeMaTU4YEeCKON MOZENN ABUKEHMUS XUOKOCTU
MaTeMaTU4eCKon Moaenm BTOPOro nopsigka C ycrioBueM npununaHus Ha
OBWDKEHNS XKMOKOCTU BTOPOrO | rpaHuue.
nopsgka
1.3 | AnnpokcMMaLmMoHHas 3agada | lNocTtaHoBKa annpoKCMMAauWOHHOW 3ajayun Ans
Ha4yanbHO-KpaeBowu 3agaum ans
MaTeMaTM4YeCKon MOLENN LBWKEHUS XUOKOCTU
BTOPOro nopsigka
1.4 | OnpegeneHne crnabbix Mopdop dyHKUMOHANbHbLIX MPOCTPAHCTB.
peLUEeHWIn NOCTaBNEHHbIX OnpegeneHne cnabbix peLleHnin NocTaBeHHbIX
Ha4yanbHO-KpaeBbIX 3aga4 Ha4yanbHO-KkpaeBbIx 3aga4d. OnepaTopHLle
YPaBHEHUS N X CBOWCTBA.
1.5 | Anpu1opHble OLeHKM pelleHnid | MonyvyeHne anpuopHbIX OLEHOK
paccMaTpuBaeMbIX 3agay. paccMaTpyBaeMbiX 3aga4, 3aBUCSLLNX U He
PaspelumocTb 3aBUCALLMX OT NapamMeTpa annpokcumaumm.
anpoKCUMaLMOHHOW 3a4a4Mm. Pa3peluMMocTb anpoKCMMaUVOHHOW 3a4a4u.
1.6 | MNpegenbHLIV Nepexoa. MpegenbHbIN Nepexo B annpoKCMMaLUoHHON
3aja4e Ha OCHOBE anpuopPHbIX OLEeHOK
peLLeHni, He 3aBUCALLUX OT NapameTpa
annpokcumaumm.
2. MpakTnyeckne 3aHATUA
2.1 | Mogenb aewxeHus xugkoctn | OnucaHne matemaTnyeckon mogenu ABukeHus | https://edu.vsu.ru/courselvie
BTOPOro nopsigka XMAKOCTU BTOPOro nopsigka. w.php?id=5992
2.2 | NocTtaHoBKa Ha4anbHO- [MocTaHoBKa HavanbHO-KpaeBow 3agaym 4ns
KpaeBoW 3agaun ans MaTemMaTU4YeCKoN MOENN ABUKEHMNS XUAKOCTH
MaTemMaTu4eckon Moaenmu BTOPOro nopsiaka C ycrioBuem npununaHus Ha
OBWKEHNS! XKMOKOCTM BTOPOrO | rpaHuue.
nopsgka
2.3 | AnnpokcumaumoHHada 3agada | [locTaHoBKa annpoKCMMAaUMOHHOM 3adayn ans
HayanbHO-KpPaeBow 3agaum ans
MaTeMaTM4eCKon MOLENMN ABWKEHUS >XMOKOCTU
BTOPOro nopsgka
2.4 | OnpegeneHne cnabbix Moap6op dyHKLMOHANbHBIX MPOCTPAHCTB.
peLLeHMN NOCTaBMNEHHbIX Onpeaenexve cnabbix peLeHnn MOCTaBEHHbIX
HayanbHO-KpaeBbIX 3aga4 HayanbHO-KkpaeBbIx 3agad. OnepaTopHble
ypaBHEHUS N NX CBONCTBA.
2.5 | Anpu1opHble oueHKn peweHnn | MonyyeHne anpuopHbIX OLLEHOK
paccmaTpvBaeMblx 3agay. paccmaTpvBaeMbiX 3agay, 3aBUCSLLNX U He
PaspelummocTb 3aBUCALLMX OT NapameTpa annpokcumaumm.
anpoKCMMaLNOHHONM 3a4a4uu. Pa3pelimmMocTb anpoKCMMaLMOHHONM 3agaun.
2.6 | MNpenenbHbIn Nepexoa. MpenenbHbIN Nepexod B annpoKCMMaLMOHHON
3aja4e Ha OCHOBE anpuOPHbIX OLEHOK
peLLeHnI, He 3aBUCALLUX OT NapameTpa
annpokcumaumm.
13.2. Tembl (pasgenbl) AUCUUNIIUHBI U BUAbI 3aHATUN
Bugbl 3aHATMI (4acoB)
Ne HanmeHoBaHVe TeMbl CamocTosTens-
n/n (pasgena) oucumMnvHbI Jlekumm | MNpaktudeckmne | JlabopaTopHbie Bcero
Has paboTta
1 Mogaenb OBWKEHNS XKNOKOCTH 1 1 ) 8 10
BTOPOro nopsgka
[NocTaHoBKa Ha4anbHO-KPaeBoOn
o | 33paum Ans MaTeMaTu4ecKomn 5 5 ) 9 13
MOZENN OBWKEHNS XKNOKOCTU
BTOPOro nopsgka
3 | AnnpokcumaumoHHas 3agada 2 2 - 9 13
OnpeaeneHne cnabbix
4 | peleHun NocTaBreHHbIX 2 2 - 9 13
HaYanbHO-KpPaeBbIX 3a4a4
AnpUopHbIE OLEHKN peLleHni
5 | paccmatpuBaemMbix 3agad. 2 2 - 9 13
PaspelimmocTtb



https://vk.com/away.php?to=https%3A%2F%2Fedu.vsu.ru%2Fcourse%2Fview.php%3Fid%3D5992&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fedu.vsu.ru%2Fcourse%2Fview.php%3Fid%3D5992&cc_key=

annpoKCUMaLUNOHHOM 3a4a4u.
6 | MNpegenbHbIN Nepexos. 1 1 - 8 10
UToro: 10 10 - 52 72

14. MeToan4yeckue yKasaHusa ans ody4arowmxcs no 0CBOEHUIO AUCLUNSINHDI

B npouecce npenogaBaHus OAUCUMMINHBI UCNONbL3YKOTCA Takne Buabl y4ebHon paboThbl, Kak
nekuMn, npakTU4eckne 3aHATUS, a Takke pasfnuyHble BuObl CaMOCTOSATESNIbHOM paboTbl
oby4varowmxca. Ha nekuusix pacckasblBaeTCad TeopeTUdeckurn matepuari, Ha MpakTUYecKux
3aHATUSX peLlatoTcs NpUMepbl No TeopeTuyeckoMy Matepuarny, NPOYNTaHHOMY Ha JNEKLMUSIX.
Mpn wn3ydyeHumn kypca «HavanbHO-KpaeBble 3adadn MoLenen XWUOKOCTU BTOPOro nopsiaka»
oby4arommcs cnefyeT BHUMATENbHO CryLlaTh U KOHCNEKTMPOoBaTh MaTepuar, nsnaraembl Ha
ayauTOpPHbIX 3aHATUMAX. Ona ero NoHMMaHWsa M KavyeCTBEHHOro YCBOEHUSI peKkoMeHayeTcs
cnefyouias nocrnegoBaTenbHOCTb AENCTBUMN.

1. MNocne kaxgow nekuumn cTygeHTam pekoMeHayeTcs nogpobHO pasobpaTb NPOYUTAHHBLIN
TeopeTU4eckuin maTtepuarn, BblydnTb BCe onpeneneHns n opmynmpoBkn Teopem, pasobpaTb
npumMepbl, peleHHble Ha nekumn. [lepen cnefywowen nekuunm obsi3aTenbHO MNOBTOPUTH
MaTtepwuan npeablayLen nekuuu.

2. lpn noarotoBke K MNPaKTUYECKMM 3aHATUAM MOBTOPUTbL OCHOBHbIE MOHATUSA MO Temaw,
n3yu4nTb nNpumepbl. Pewas 3agayn, npeaBapuUTeNnbHO NOHATb, KAKOW TeopeTUyYeckuin matepuan
HY)KHO ucnonb3oBatb. HameTuTb nnaH peweHusi, nonpoboBaTb Ha €ro OCHOBE pelnTb
npakTu4eckne 3agauun.

3. Kpome 06bl4HOro Kypca B cucTeMe «ONEeKTPOHHbIN YHUBEPCUTET», BCe Heobxoammble Onis
YyCBOEHMUS Kypca mMartepuansbl pasmeLleHbl Takke Ha cante akynbTeTa
https://math.vsu.ru/wp/?page_id=937.

15. lMepeyeHb OCHOBHOM U [AONONIHUTENILHOW nUTepaTypbl, PECYpPCOB WHTEpPHeT,
HeoGXoAUMbIX ANA OCBOEHUSA AUCUMNNUHbLI (CIIUCOK rfumepamypbl ogopmrsiemcss 8
coomeemcmeuu ¢ mpeboeaHusmu OCT u ucnonb3yemcs obwasi cKeosHasi Hymepauus Ossi
gcex 8udo8 UCMOYHUKOS8)

a) OCHOBHas nutepartypa:

Ne n/n MCTOYHUK

1 3earnH B.[. MaTemaTuuyeckme BOMpochbl rMapoavHamuku Bsiskoynpyrux cpeg / B.I. 3earvH, M.B.
TypbuH .— M. : KPACAH[, 2012 .— 416 ¢
3earuH B.I"., OmutpreHko B.T. AnnpoKCMmMauMoHHO -TONONOMMYECKMI NOAXO0L K UCCeaoBaHuio 3agay
rmgpogmHamukn. Cuctema Hasbe-Ctokca / M.: YPCC, 2004.—112 c.

2

6) gononHuTenbHas nuTeparypa:

Ne n/n NCTOYHMK
3BdrvH B.I'. MaTemaTtunyeckne Mogeny HEHbIOTOHOBCKUX XXuAkocTen : yueb. nocobue no

1 cneumanbHocti 010100 — MaTtematuka / B.I".3BaruH, [1.A.BopoTHukoB.- BopoHex : JIOT.BIY, 2004. —
42 c.

> JTagbikeHckas O.A. MaTemaTuyeckme BONpPOChl AMHAMUKN BA3KOM Hecxknmaemon xugkoctn / O.A.
JlagbikeHckas.—M.: Hayka, 1970.—288c
®ypcukos A. B. OnTumanbHoe ynpaBneHue pacnpeieneHHbiMy cuctemamu. Teopust U NPUNoXeHus:

3 y4eb. nocobue ang mart. cneumansHocTen By3oB / A. B. dypcnkoB.—HoBocnbupck: Hayu. kH., 1999.—
350 c.

4 Temam P. YpaBHeHus HaBbe-CTokca: Teopusi n unmcrieHHbii aHanma / P. Temam.—M.: Mup, 1981.—
408 c.

5 ["aeBckun X. HenuHeHble onepaTopHble YpaBHEHNS U onepaTopHble AuddepeHumanbHble ypaBHEHUS
/ X. lNaesckun, K. Npérep, K. 3axapnac.-M.: Mup, 1978. — 336 c.

6 JInoHc K. J1. HekoTopble MeToabl pelleHnst HenvHenHbIX Kpaesblx 3agad / XK.J1. JlnoHc.- M.: Mup, 1972.
—587c.

7 PekTopuc K. BapnaunoHHble MeToabl B MaTemaTmudeckon umanke n texHuke / K.Pektopuc.-M.: Hayka,
1985. - 589 c.

8 Cobones C.J1. HekoTopble NpMMeHeHMs PyHKLMOHAIBLHOMO aHanusa B mateMatundeckon usmke /

C.J1.Cobones.-M.: Hayka, 1988. — 333 c.



https://vk.com/away.php?to=https%3A%2F%2Fmath.vsu.ru%2Fwp%2F%3Fpage_id%3D937&cc_key=

B)MHDOPMAaLIMOHHBIE 3NEKTPOHHO-06pa3oBaTerbHble pecypch! (ohuLmManbHble pecypcbl MHTEPHET)*:

Ne n/n Pecypc
9 OnekTpoHHbIn katanor 3HB BI'Y http://www.lib.vsu.ru/?p=4
10 ONeKTpPOHHO-OMbNMoTeYHasn cuctema nsgatenscrea «Jlanby https://lanbook.lib.vsu.ru/

Cait dhakynbTeTa

1 https://math.vsu.ru/wp/?page id=937

16. MNepeyeHb y4eOHO-MeTOAMYECKOro obecrne4vyeHUss AN CaMOCTOATENIbHOM paboTbl
(yyebHO-Memoduyeckue pekoMmeHOayuu, rocobusi, 3adayHuKu, mMemoduyecKue ykKal3aHusi o
8bIMOJSTHEHUIO Npakmu4ecKux (KOHmMpOosbHbIX) pabom u 0p.)

Ne n/n NcToYHUK

1 3BArvH B.I'. MaTemaTtuyeckue Bonpochkl rmapoguHaMmukn Baskoynpyrmux cpeg / B.I'. 3sarvH, M.B.
TypbuH .— M. : KPACAHL, 2012 .— 416 ¢
2 OnekTpoHHbIv katanor 3HE BI'Y http://www.lib.vsu.ru/?p=4
3 MonoxeHne 06 opraHn3auUMn camoCcTosiTENbHON paboTbl 06y4vatoLmxca B BopoHexckom

rocy4apCTBEHHOM YHMBEpPCUTETE

17. WHdoOpMaUMOHHbIE TEXHOSOrMU, UcCnofnb3yemMble AnNs peanu3auum  y4yebHoM
OUCLUMNIINHBI, BKMKOYasa nporpamMmHoe obecneyeHne U MHGOPMaALMOHHO-CNpPaBOYHbIE
cuctemsbl (NMpy Heo6xoAMMOCTH)

OucumnnnmHa MOXeT peanu3oBbiBaTbCA C NPUMEHEHWEM OUCTAHLUMOHHLIX ObpasoBaTesibHbIX
TEXHOSOMM, Hanpuwmep, Ha cante «ONEKTPOHHbIN yHUBepcuTeT Bl'Y»
(https://edu.vsu.ru/course/view.php?id=5992)

lMepeyveHb HeobxoauMoro nporpammMHoro obecnedeHus: onepaumoHHasa cuctema Windows mnm
Linux, Microsoft, Windows Office, LibreOffice 5, Calc, Math, 6pay3sep Mozilla Firefox, Opera nnm
Internet.

18. MaTtepnanbHO-TeXHU4YeCcKoe obecneyeHme AUCUUNIIUHDI:

CneunanunsnpoBaHHasa mebensb.

[ns camocTosiTenbHOM paboTbl NCNOMb3YETCA KNacC C KOMMbIOTEPHON TEXHMKOW, OCHALLEHHbIV
HeobXxogMMbIM MNPOrpaMMHbIM  obecrneyeHneM, ONEKTPOHHbIMKU  y4eBHbIMM nocobusamn  un
3aKoHoZaTesflbHO - NPaBOBOM WM HOPMaTUMBHOW MOUCKOBOW CUCTEMOW, UMEILLMW BbIXO4 B
rnodanbHyo ceTb.

Mpn peanusaumm ANCUMNANHBLI C UCMOMBb30BaHMEM OUCTaHLMOHHOIO obpas3oBaHUs BO3MOXHbI
AONOSTHEHNA MaTepuanbHO-TEXHNYECKOro obecnevyeHns QUCLUNIIMHbI.

19. ®oHA OLEHOYHbIX CPEeaAcCTB:

OueHouYHble cpeacTBa ANA NPoBeAeHUs TeKyLWeNn U NPOMEXYTOYHOM aTTecTauum

MopsagoKk  OUEHKM OCBOeHMst obyyawwmmucs yy4yebHOro maTepuana onpegendercs
cogepXxaHnem cneayrumx pasgenos AUCUUNNNHGIL:

WugmkaTtop(bl)
Ne | HanmeHoBaHuWe pasgena QucumninHbl
KomneteHums(n) OOCTVKEeHUs OueHouHble cpeacTBa
n/n (moayns)
KOMMeTeHLNN
Mogenb ABMKEHUS XNOKOCTM BTOPOro AK-1 MKB-3.1 [lomalLHe 3aaaHms,
1 nopsigka NKB-3.2
MKB-3 MK-1.1 KOHTponbHas pabota Ne 1
[NocTaHoOBKa Ha4anbHO-KPaeBoOn MKB-3.1 [omawiHne 3aganus,
> 3aga4n onsa matemaTu4eckon moaenm MK-1 NKB-3.2 KOHTpornbHasa pabdota Ne 1
OBWKEHUS XKNOKOCTM BTOPOro nopsigka MKB-3 MK-1.1
MK-1.2
AnnpokcrMmaunoHHas 3agaya MKB-3.1 [omaliHne 3aganHus,
3 MK-1 MKB-3.2 KOHTpornbHasa pabdota Ne 1
MKB-3 MK-1.1
MK-1.2
OnpepneneHne cnabbix pelleHni [omallHne 3agaHus,
4 NocTaBMEeHHbIX HayanbHO-KpaeBbIX k-1 IKB-3.3 KOHTpOInbHasn padoTta Ne 1
iy P MKB-3 MK-1.3 P P ?



https://vk.com/away.php?to=https%3A%2F%2Fmath.vsu.ru%2Fwp%2F%3Fpage_id%3D937&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fedu.vsu.ru%2Fcourse%2Fview.php%3Fid%3D5992&cc_key=

AnpUopHbIE OLEHKN peLleHNni MKB-3.1 [omaluHne 3agaHus,
paccmaTtpuBaeMblxX 3agad. MKB-3.2 KOHTponbHas pabota Ne 1
. MK-1
5 PaspelumMmocTb anpokcrMaunoHHOM MK-1.1
MKB-3
3agayu. MK-1.2
MKB-3.3
MNpenenbHbI Nepexoa. MKB-3.1 [omaluHne 3agaHus,
MKB-3.2 KOHTponbHas pabota Ne 1
MK-1
6 MKB-3 MK-1.1
MK-1.2
MK-1.3
MpomexyTovHasa aTTecTaums 3ayeT BbICTaBnseTCa Npu ycnewHon caadye
dopma KOHTpOnS - 3a4€T KOHTPOIbHOM paboThbl

20. TunoBble OUEHOYHbIe CcpeacTBa M MeToAMYECKMe MaTepuanbl, onpegensiowume
npoueaypbl OLleHUBaHUA
20.1. TeKywuin KOHTPOSb yCneBaeMocTu
KoHTponb ycneBaemMocTM MO AUCUUNIIMHE OCYLLEeCTBNSeTCS C MNOMOLLbK  CrieaytoLmx
OLIEHOYHbIX CPEeACTB:
HdomawHue 3adaHus:
1o meme 1. Modesib 08UXeHUS XXUOKOCMU 8MmMopo20 rnopsidka
3BsrvH B.[. MaTtemaTuyeckme Bonpockl rmapoanHaMmukm Bsaskoynpyrx cpea / B.I. 3BsaruH, M.B.
Typbun .— M. : KPACAH[, 2012 .— 416 ¢
3apaHue:
1. MNMpuBecTn onpeaeneHns n ykasatb HOPMbl UCNOSTb3YEMbIX MPOCTPAHCTB.
[lo _meme 2. [locmaHo8Ka HayasilbHO-Kpaegou 3adayu Ors Mamemamuyeckou Modesu
08UW)XEeHUS XUOKOCMU 8Mmopo20 nopsdka
3esarvH B.[. MaTtemaTudeckue Bonpockl rugpoanHammkm Bsaskoynpyrx cpeg / B.I. 3ssaruH, M.B.
Typbun .— M. : KPACAH[, 2012 .— 416 ¢
3apanue:
1. BbluMcnnTe BTOpPOE 1 TPETbE CriaraeMoe  BblPaXKeHUS:

Div (vA; + ads — aAf) .
[lo meme 3 AnnpokcumayuoHHas 3adadya
3BsarvH B.[. MaTtemaTuyeckme Bonpockl rmapoanHaMmmkm Bsaskoynpyrx cpea / B.I. 3BaruH, M.B.
Typbun .— M. : KPACAH[, 2012 .— 416 ¢
3apaHue:
1. [okasatb Teopembl 4.7.1-4.7.3.
1o meme 4. OnpedenieHue cnabbix peweHUl nocmasieHHbIX Ha4albHO-Kpaeghbix 3aday
3BsarvH B.[. MaTtemaTuyeckme Bonpockl rmapoanHaMmmkm Baskoynpyrx cpea / B.I'. 3earuH, M.B.
Typbun .— M. : KPACAH[, 2012 .— 416 ¢

3apanHus:
1. BbiBeCTU MHTerpaneHble HepaseHcTBa 7.5.1 1 7.5.3
2. [okasatb nemmy 7.7.7

[lo _meme 5. AnpuopHbie OUEHKU peweHul paccmampusaembix 3aday. Paspewumocmsb
anpokcumauuoHHoU 3adayu.

3BsarvH B.I. MaTtemaTudeckume Bonpochl ruapoanHammkm Bsaskoynpyrx cpeg / B.I. 3ssaruH, M.B.
Typbun .— M. : KPACAH[, 2012 .— 416 ¢

3apanus:
1. lMokasaTb ncnonb3oBaHue TeopeMsbl 7.8.2 B JoKa3aTesibCTBe fieMMbl 7.8.3.
2. lMokasaTb UCNOMb30BaHWE CBOMCTB rOMOTONMMYECKON MHBAPUAHTHOCTU U HOPMUPOBKN

B JOKa3aTenbCTBE pas3peLlnMocTy annpoKCUMaLnoHHOM 3aaa4dn

[1o meme 6. [NpedenbHbit nepexod.

3BaruH B.[". MaTemaTudeckne Bonpockl rmapoanHamMmmnkm Bsaskoynpyrux cpeg / B.I'. 3ssaruH, M.B.
TypbuH .— M. : KPACAH[, 2012 .— 416 ¢

3apaHus:

1. MokasaTb ncnosnb3oBaHue Teopembl 7.9.1 B gokasaTenbcTBe Teopemsbl 7.10.1.




MpumMepHLIN NepeyvYeHb 3aAaayd AN KOHTPOoNbLHOU paboTbl Ne1:

KoHTponbHO-nameputenbHbin MmaTtepuan Ne 1.

1. Mogenb ABUXEHMS XKMAKOCTM BTOPOro nopsiaka.
2. OnepaTtopHas TpakToBKka annpoKCMMaLMOHHOWN 3agaun.

Tekywmn KOHTpPONb npeacTasnsgetr cobou NPOBEPKY YCBOEHUA y4ebHOro marepuana
TEeOpeTUYECKOro U NPaKkTUYECKOro Xxapakrepa, perynsipHO OCyLLEeCTBNSAEMYIO Ha 3aHATUSIX.

Llenb Tekywiero kKoHTpons:

OnpepeneHne ypoBHSA CCOPMUPOBAHHOCTM MNPOGECCUOHANTbHBIX KOMMETEHUMA, 3HaHUN U
HaBbIKOB AeATENIbHOCTM B 06nacTu 3HaHW, n3naraemMbix B Kypce.

3afaun TekyLero KOHTPons: NPOBECTU OLleHUBaHUe

1. YPOBHSI OCBOEHMSI TEOPETMYECKMX W NPaKTUYECKUX MOHATMMK, HayvHbIX OCHOB
npodeccnoHanbHoOW AeaTeNbHOCTY;

2. CTeNeHn roTOBHOCTM ObByyvalroLeroca NpUMEHsTb TeopeTuYeckne N NpakTuyeckne 3HaHna m
npodeccrnoHanbHO 3Ha4YMMyH MHopmaLmo, CHOPMUPOBAHHOCTU KOTHUTUBHBIX YMEHWUNA.

3. nNpuOBpPETEHHbIX YMEHWW, NPOMECCUOHANBHO 3HAYMMbIX Ans  NPOdEeCCUOHaNbHOM
AeATenbHOCTN.

TekyliMn KOHTpPOMb nNpedHasHadyeH pAnd npoBepku Xxoda W KavectBa (hopmMMpOBaHUS
KOMNeTeHUnn, CTUMynNupoBaHus Yy4dyebHon paboTbl obyy4aemMbix W COBEpPLUEHCTBOBaHUSA
METOAMNKN OCBOEHUS HOBbIX 3HaHUN. OH obecneunBaeTcsl NpoBeAEHNEM KOHTPOBHOM paboThl.
B xogoe koHTponbHOM paboTbl obyyatowemycsa Bblgaetcs KMM ¢ nepeyHeM TeopeTuvecKkunx
BOMPOCOB W npeanaraeTcs OTBETUTb Ha [AaHHble BOMpocbl. B xoage BbINOMHeEHMs 3agaHuin
Henb3d MOSb30BaTbCA JIUTEPATYPOM WM KOHCMEKTOM JIeKUUW, orpaHuyeHve no BpemeHn 90
MUHYT.

Ecnn Tekywasa aTtrectaumMsi npoBOAUTCS B OUCTaHUMOHHOM cpopmaTte, To oby4varowmincs
AOIDKEH MMETb KOMMbIOTEP W OOCTYN B CUCTEMY «OMNEKTPOHHbIA yHMBepcuTeT». Ecnn y
oby4atowerocss OTCyTCTByeT Heobxogumoe obopyaoBaHue unm JOCTyn B CUCTEMY, TO OH
06s3aH coobwmnTb npenogasaTtento 06 aTom 3a 2 paboumx AHA. Ha KOHTponbHyk paboTy B
OVUCTaHLUMOHHOM peXume OTBOAUTCA orpaHudeHune rno spemMeHn 120 MUHyT.

20.2. NMpomexyToyHaa aTrectauus

[MpomexyTodHasa atrectauusa npefHasHavyeHa AONnis onpefeneHuss YPOBHS OCBOEHUSI BCEro
obbema yyebHoM aumcumnnuHbl. [pomexyTouHas atTecTaumsa no AucuunnuHe «HavanbHo-
KpaeBble 3agayn MoAenen XWOKOCTM BTOPOro rnopsigka» npoBoauTca B dopMme 3advéta.
MpeaHasHayeHa aonsa onpegeneHns ypoBHSA 0CBOEHUS Bcero obbema y4ebHon ANCUNNANHGI.
[MpomexyTouHas atTecTtaums, kKak npaBuro, OCYLEeCTBNAETCA B KOHLE cemecTpa. PesynbTaThl
Tekywen artrectaumm obyyawLllerocsas no peweHuio kadegpbl MOryT OblTb YYTeHbl Mpu
npoBedeHnM MNPOMEXYTOYHOM aTtTecTaumn. [lpu Hecormacum CTygeHTa, emy [aeTcs
BO3MOXHOCTb MPOWTU MPOMEXYTOYHYIO aTtTecTtaunto (6e3 ydeta ero Tekylmx aTrectaumn) Ha
O6OLLIMX OCHOBaHUSAX.

Mpn npoBedeHMM 3a4yé€Ta Y4UTbLIBAOTCA pesyrnbTaTbl KOHTPOSIbHOW paboTbl U yyYnTbiBaeTCs
BbICTaBnsiemMas npenogasartenem oueHka 3a paboTy B Xo4e NpakTUYeCKNX 3aHATUN.

Ecnm y obyvawouweroca ecTb MOMOXUTENbHAA OueHKa MO KOHTPOSibHOW paboTte U
nonoxutenbHas oueHka paboTbl B xoge 0by4eHus No NpakTuke, TO BbICTaBNseTCH 3a4€T. Ecnn
obyyaloLwmnncs He UMeeT NONOXUTESbHOM OLIEHKN MO KOHTPOSIbHOM paboTe unu npakTuke, unm
He cornaceH C 3TOW OLEHKOW, OH MOXeT OTBEeTUTb Ha COOTBETCTBYHLLME BOMPOCHI B Xo4e
3ayéTa.




[NMpuMepHbLIV NepeYyeHb BONPOCOB:

1 Mopaenb ABWKEHUS XXMAKOCTM BTOPOro nopsigka.

> [NocTaHoOBKa Ha4YanbHO-KPaeBoON 3aga4vn Ans MaTtemMaTUYeckon Moaenn ABUKEHUS XXUAKOCTN BTOPOro
nopsigka.

3 AnnpokcrMmaumMoHHas 3agaya.

4 Onpeaenexne cnabblX pelleHnn MOCTaBNEHHbIX HaYarnbHO-KpPaeBbIX 3afau.

5 ANpropHbIE OLIEHKU peLLIeHnIn paccMmaTpyBaeMbIxX 3agad. PaspelimMocTb anpokCMMaLMOHHON 3a4a4u.

6 MpeagensHbIN Nepexos.

Kputepuu oueHnBaHMA KOMNeTeHLUN LLkana oueHoOK

BcecTopoHHee, cuctemaTnyeckoe u rnybokoe 3auTteHo

3HaHWe y4yebHO-NporpammHOro Matepuana,
yMeHue cBOOOAHO BbINOMNHATL 3afaHuns,
npeaycMOTPEHHbIE MPOrpaMmon. YCBOeHme
B3aVMOCBSI3€/ i OCHOBHbIX MOHATUIA OUCLUNINHDBI B
MX 3HAYeHWU ans npuobpeTaeMon npodeccum.
Mpobenbl B 3HaHMSAX OCHOBHOMO y4ebHO- He 3auTeHo
nporpamMmmMHOro Matepuana, npuHUMnuanbHble
OLUMOKM B BbINOMHEHUN NPEeSYCMOTPEHHbIX
nporpamMmon 3agaHun.

20.3 PoHA OLEHOYHbIX cpeacTB CHOPMUPOBAHHOCTU KOMMNETEHLUN CTyAEHTOB, peKoOMeHAyeMbln Ans
npoBeAeHUs1 AMarHOCTUYECKUX paboT

1. HaHa cuctema

X i oX
div v(t,x)= 0.
Yro obosHavaert v, ?
OrtBeT: CKOpOCTb.
2. [ana cuctema
oV, I, OV, OAV.
—L+> v, —L—vAv, —a—
ot &' ox ot
0, OAv, ", OAV, 0O
—aZv Z 8 —t +—p 1,
div v(t,x)= 0.
YTto obGo3HavaeT p?
OTBeT: [laBneHue.
3. HaHa cuctema
oV, I, OV, OAV.

—L+>»v—L—yAy, —a—
ot ;'GX- . ot




0, OAv, o OAV,

—aZv Z '+—p 1

ax

divv(t,x)=0.
Yto obo3HavaeT f ?

OTtBeT: BHewHue cunoil.

4. [aHa cuctema

OAV
J +ZV——VAV —a 6tj

0, OAv, DAV,
—aZv az —t +— p=1rfy
OX.
j
div v(t,x)= 0.
Y10 0O03Ha4aeT v?
OTtBeT: BA3kocTb.
5. [ana cuctema
oV, I, OV, OAV.
—L+> v, —L—vAv, —a—
ot S ox ot

n 8Av N OAV,

—aZv Z '+—p 1

OX;
div v(t,x)= 0.
Yto obosHavaeT o ?
OtBeT: kK03thPULMEHT HOPpMaAITbHOrO HanNnpsHKeHUA.
6. HaHa cuctema
ov. OAV
—L+ ZV —— VAV, —o—
o = :
n 8Av N O/A\" A
—a Vi i -+ ~ P~ f ’
§: X; 2; OX;  OX;
div v(t,x)= 0.

Kakoe yCIrioBMe HaKnagbiBaeTCHd Ha v?
a) v=0;
6) v>0.
OtBeT: 06)

7. DaHa cuctema



oV, I, OV, OAV.
—J+Zvi—1—vAv-—0c !
ot = oX ! ot

L, O0AV; & OAv, | 0
— z : L+ E : L+ —p=F;
’ i=1 VI ax ¢ i=1 VI aXJ aXJ p f ’

1
divv(t,x)=0.
Kakoe ycnosue HaknagbiBaeTcs Ha o ?

a) a<0;

6) a>0.
OTBeT: 6)

8. OnepaTopHoe ypaBHeHWEe UMeeT BUa:

W +adV +vAv+eNV + B, (v)—aB,(v)+aB,(v)=f
Onepatop N umeeT BuA;

a) .VAu:Vgodx ;
Q
6) [V(A%U):Vgpdsx;

Q

B) :V(Azu)dx.
Q
OrtBeT: 6)

9. OnepaTopHOe ypaBHEHUE UMEET BUA;:

W +adV +vAv+eNV + B, (v)—aB,(v)+aB,(v)=f
OnepaTtop B, nmeert Bua:
ov

a) ZIvi 8xj dx ;

i,j=lo i

n avj .
6) Zjlvi&gpjdx,

Lji=lo i

n aV
B) ¥ |—Lo.dx.
OtBeT: 06)

10. OnepaTtopHoe ypaBHeHVEe UMeEeT BUA:

W +adV +vAv+eNV + B, (v)—aB,(v)+aB,(v)=f

OnepaTtop B, nmeert Bua:



a) ZIV —de

iLj=lo i

8Av

ij=lo

aAv

iLj=lo
OTBeT: 6)

11. OnepaTtopHoe ypaBHEHUe UMEET BUA:

W +adV +vAv+eNV + B, (v)—aB,(v)+aB,(v)=f
Onepatop B, nmeet Bua:

a) ZI(%—Ygo]dx

ij=lo

6) Zjv —q)de

ii=lo

B) ZJ‘ 5AY

ij=lo
OrtBeT: 6)

12. OnepaTtopHoe ypaBHeHVEe UMeeT BUA;

W +adV +vAv+eNV + B, (v)—aB,(v)+aB,(v)=f
Onepatop J umeeTt BuA;

a) I¢dX;
Q

6) J.U(pdx;
Q

B) Iudx.
Q

OTtBeT: 06)

13. OnepatopHoe ypaBHeHVEe UMEET BUA:

L{v)+K(v)=(f &)
Onepatop L umeeTt Bua;
a) ((J +aA+eN)v’,vt:0);
6) ((J +aA +8N)v'+vAv,vt:0);

B) (vAv,VtzO).



OTBeT: 6)

14. OnepatopHoe ypaBHeHWe UMeeT BUA:
L(v|+K(v)=(f,a)

Onepatop K nmeet Bua:

a) B, (V)' aB, (V),O ,

6) B, (V) -aB, (V)+ 0B, (V),O ;
B) Bl(V)' aB, (V)"' aBs(V)-
OTBeT: 6)

15. Onepatop K saensetca -

OTBeT: BnonHe HenpepbIBHbIM
Kputepuu un wkanbl oueHnBaHma 3agaHm ®OC:

1) 3agaHug 3akpbiTOro Tuna (BbI0OP 04HOIr0 BapuaHTa oTBeTa, BEPHO/HEBEPHO):

e 1 6ann — ykasaH BepHbI OTBET,;
e 0 6annoB — ykasaH HEBEPHbLIN OTBET.

2) 3apaHnsa oTKpbITOro TMna (KOPOTKUN TEKCT):

e 2 6anna — ykasaH BepHbIN OTBET;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

3) 3agaHug oTKpbITOro Tuna (4YMcno):

e 2 6anna — ykasaH BepHbI OTBET;
e 0 6annoB — ykasaH HEBEPHbLIN OTBET.

3apaHua paspgena 20.3 peKOMEeHAYHTCA K MCNOMb30BaHUKD NpU  NpoBeAeHUuU
ANarHOCTUYECKUX paboT C Lenbi OLEeHKU OCTaTOUYHbIX pe3yfibTaTOB OCBOEHUA AaHHOMN
AUCUUNIINHBLI (3HAaHUW, YMEHUW, HaBbIKOB).

Mporpamma pekomeHgoBaHa HMC matemaTtudeckoro gpakynbteta npotokon Ne 0500-03
oT 24.03.2022 .
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