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PABOYASA NMPOrPAMMA YYEBHOW ancCunnJiinHbl
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Kod u HaumeHosaHue OucyuniuHbI 8 COOMBeMCcmauu ¢ y4ebHbIM riaHoM

17.04.2024r.

1. Kog u» HaumeHOBaHue HanpaBleHunsA noaroTtoBku/cneymnanbLHOCTU:

01.04.04 lNMpuknagHag maTemMmaTtuka

2. NMpocdunb nogroroBku/cneunanusaumsa: [pumeHeHMe MaTeMaTU4ECKNX METOO0B K
PELUEHUID UHXEHEPHbIX N 3KOHOMUYECKMX 3adau

3. KBanudwmkaumsa BbinyCKHUKA: MarucTp

4. dopma oby4yeHUA: oYHasa

5. Kadbeapa, otBevarowas 3a peanusaumio agucuunnuubl: Kadenpa matematnye-
CKOro aHanusa

6. CoctaButenu nporpammbl: [lapwuH Makcum WropeBud, kaHgupat u3smnko-
MaTemMaTU4YeCcKux Hayk

(®UO, yyeHasi cmeneHb, y4eHoe 38aHue)

7. PekoMeHaoBaHa: Hay4HO-METOAMYECKMM COBETOM MaTeMaTn4yeckoro dpakynbTera,
npoTokos ot 28.03.2024 Ne0500-03

HauMeHosaHue pexkoMeHAyrouleli cmpykmypsbi, dama, HOMep PoMmMokKosna

8. YuebHbIn roa: 2025/2026 CemecTtp(bl): 3



9. Llenu n 3apgaum y4ye6HOM ANCLUUNIINHDBI:

Llensimu oceoeHusi y4ebHOU OucyurniuHbl S671sIK0MCS:

- NOAroToBKa CTYAEHTOB K BOCNPUATUIO MaTeEMaTUYECKOro annapaTa crneumnasbHbIX
ANCUUNIIVH, YTEHUIO CneunansHon nutepaTypbl;

- nony4yeHne 6a30BbIX 3HAHUN N POPMUPOBAHNE OCHOBHbIX HaBbIKOB MO MPUMEHE-
HWIO BapyauMOHHbIX METOOO0B B €CTECTBO3HAHUW, HEOBXOOUMBIX ONS pelleHus 3agad,
BO3HMKAOLLNX B NPAKTUYECKON AeATENbHOCTMU;

- pasBuTUE SIOMMYECKOro MbILLIIEHWS;

- bopMMpOBaHNE HEOBXOAMMOro YPOBHA MaTeMaTUYECKON NOLArOTOBKM ANsi MOHM-
MaHUs Opyrmx MmatemMaTU4eCcKnxX QUCLUMINH.

3adayu y4yebHoU OuCyuUnuHbI:

- oBnageHue ctygeHTaMyv OCHOBHbIMW MaTeMaTU4eCKMMN NOHATUAMWN BapuaunoH-
HbIX METO0B;

- BblpaboTka yMeHUn aHanMsmMpoBaTb NOMyyYeHHble pe3ynbTaTthl, pellaTb TUNoBble
3agaun, npnobpeTeHne HaBbIKOB CO CreLmanbHON MaTeMaTUYeCcKon NuTepaTypom;

- bopMMpoOBaHME YMEHUI UCMONb30BaTb MaTeMaTUYECKUIA annapart ans peweHus
TeopeTU4eCKnX U NpUKNnagHbIX 3agau.

10. MecTo y4yeb6HOM aucuunnuHbl B cTpyktype OOI: [OucuunnumHa «Bapwa-
LUMOHHbIE MEeTOAbl B €CTECTBO3HAHUM» OTHOCUTCA K Y4ebHbIM gucumnimHam 6as3oBon
yactn 6noka b1 ocHoBHOM 0bGpasoBaTenbHOM NPOrpaMmbl HanpaefeHUA MNOLArOTOBKM
01.04.04 MpuknagHas maTemaTuka - maructp. AucunnnuHa «BapnaunoHHble meToabl B
€eCTeCTBO3HaHUN» 6asmpyeTcsa Ha 3HaHUSX, NOSTyYEeHHbIX B pamkax KypcoB «MaTtemaTu-
yeckun aHanusy», «Metoabl onTumMusaunny, «dnddepeHumansHble ypaBHeHus». [pu-
obpeTeHHble B pesynbTate OOyvyeHMs 3HaHWS, YMEHWA U HaBblKM UCMOMb3YHTCS BO
MHOMMX MaTeMaTUYECKNX N €CTECTBEHHOHAYYHbIX ANCLMNIIMHAX, MOAYNAX U NpaKTUKaX.
[Mony4yeHHble 3HaHUA MOryT ObITb MCMOMb30BaHblI NPU NPOLOIKEHNN O0Bpa3oBaHus B
acnupaHType 1 B fanbHenwWwen TpyaoBon AesTeNbHOCTY BbIMYCKHUKOB

11. MnaHupyemble pe3ynbTaTbl OOy4YeHUss NO AUCUMUNIINHE (3HAHUA, YMEHMUS,
HaBblK1), COOTHECEHHbIE C MiIaHUpyeMbIMU pe3yribTaTaMU OCBOEeHUs1 obpa3oBa-
TeNIbHOW NporpamMmmbl (KOMNETEHLUAMN BbIMYCKHUKOB):

Kop, HasBaHune komne- Koabl MHgukaTopsbl MnaHnpyemeble pe-
TEeHUUK 3ynbTatbl 00y4YeHus
OlNK-1| Cnoco6en Haxoauth, | OlNK-1.1 | OnpegenseT u aHannanpyeT UCTOYHU- | 3HaTb: NCTOYHUKN
(hopmynupoBaTh U KM NPOOMEMHbIX CUTyaLMI B 3KCnepu- | NpobnemMHbIX  cuTya-
peniaTh akTyaabHbIE MeHTanbHOM N nccnegosaTenbCKom UMM B  3KCNEepuUMeH-
Y 3HAYUMBIE IPO- OeaTenbHOCTU TanbHOW W uccneno-
6y1eMBI TIPUKITaTHON BaTenbCKOn fneaTenb-
U KOMIIbIOTEPHOHI HOCTHU
MaTeMaTHKH OlK-1.2 | OcyuwlecTBnseTr MnouUcKk MartemaTuye-

CKUX METOAOB U yMeeT WX WUCMOMb30- | YMEeTb: OCYLIECTBIATb
BaTb ANSA pPeELUEHMs NPUKNaaHbIX 3a4ad | MOMCK  MaTematude-
CKUX MEeToOoB U ymeeT
MX MCNosnb3oBaTb ANdA
peLleHns NpuKNnagHbIX
OlK-1.3 | BnageeT HaBblkaMu pelleHUs akTy- | 3agad

anbHbIX Npobnem npuknagHom mate-
MaTUKN Bnapetb  HaBblkamu:
peLleHns akTyanbHbIX
npobnem npuvknagHon
MaTeMaTuKu




12 O6bem gucumnnuHbl B 3a4eTHbIX eaMHULax/yacax — 4 / 144.

dopma NpPoOMeXyTOYHOM aTTecTaLuum — 3a4eT C OLLEHKOMN.

13. Buabl yue6Hon paboTbi:

TpygoeMKkocTb (Yachl)
. 1o cemecTpam
Bug yyebHoi paboTbl
Bcero
3 cemecTp
AyOuTOpHbIE 3aHATUA 44 44
B TOM Yuncne: nekunmn 22 22
npakTnyeckne 22 22
nabopaTtopHbie

CamocTosiTensHas paborta 100 22
UToro: 144 144

13.1. CopepxaHue gUCUMNIINHDbI

n/n HaumeHoBaHve c Peanusauwus pasgena gucLunivHbl ¢ no-
ogepXaHue pasgena guc- N *
pasgena gucuu- MOLLIbIO OHManH-kypca, AYMK
LUNAWHBI
NNVHbI
1. Nlekuum
1.1 B BapvaunoHHbIn npmHLmMn https://edu.vsu.ru/course/view.php?id=10900
apvaumnOoHHble
depma. MNpuHumn NamuneTo-
NPUHUMNbI
Ha-JlarpaHxa.
1.2 MonyyeHune kpaeBow 3agaum | https://edu.vsu.ru/course/view.php?id=10900
3anava o cTpyHe 0 hopme CTpyHbI nyTem mu-
HAMM3aUuKM  pyHKUMOHana
NoTEHUMaNbHOM 3HEPTUN.
1.3 MonyyeHune kpaesow 3agaun | https://edu.vsu.ru/course/view.php?id=10900
0 dopme HenTpanbHOM nu-
3agada o CTEPXKHE | HAM CTEPXKHSA. NyTEM MUHU-
Musaummn yHKumMoHana no-
TEHUManbHOW SHEPIuN.
1.4 | ®dyHKUUA BAUSHUSA https://edu.vsu.ru/course/view.php?id=10900
MonyyeHue akcuomaTuKkum
3agaun o CTpyHe dyHkuuu MpuHa n3 Bapuau-
OHHBbIX NPUHLUMNOB.
1.5 | ®dyHKUUMA BANSHUSA https://edu.vsu.ru/course/view.php?id=10900
MonyyeHune aKCUMoMaTuKm
3agaun o crepke | PYHKUMM TpuHa 13 Bapuauy-
OHHBIX NPVHUUMOB
1.6 | Mogenb «Lwapuk- Mozernb ABWKEHWS Lwapuka, https://edu.vsu.ru/course/view.php?id=10900
NPUCOELAMNHEHHOTO K MPYXUHE
npy>xunHa» C XKECTKO 3aKpeneHHbIX
KOHLIOM.
1.7 | YpaBHeHus aBu- https://edu.vsu.ru/course/view.php?id=10900

XeHus, Bapuauu-

OHHble NMpuHUUNbI

1 3aKOHbI CoXpa-

YpaBHeHUs OBWXEHUs Mexa-
HUYECKON cuctembl B oopme
HbloToHa.




HEeHUA B MEXaHWNKe

1.8 | MpuHUMN FamMunb- | Mppnumn Famunstona B me- | hitps://edu.vsu.ru/course/view.php?id=10900
XxaHuke. ®yHKUMOHan aen-
TOHa B MEXaHuvike ctBus. [puHUMN HaWMEHb-
LIero oencTaus.
1.9 | MadaTHuK Ha cBO- https://edu.vsu.ru/course/view.php?id=10900
. KonebaHua cuctemsl n3 aByx
6oaHoi noasecke | toyeuHbix Macc.
1.10 | HenoTeHumnanbHbIE 5 https://edu.vsu.ru/course/view.php?id=10900
YpaBHeHne KonebaHuh C
kone6anHm y4eTOM CWM TPEHUS Ha nofa-
BECKY.
1.11 | Manble konebaHus https://edu.vsu.ru/course/view.php?id=10900
MMonyyeHne ypaBHeHMs Ma-
CTpyHbI NbIX KonebaHuin CTPYHBI.
1.12 | BapnaumoHHble https://edu.vsu.ru/course/view.php?id=10900
MPUHLUWMbI B 3MEK- | KoneGaTtenbHbll  KOHTYP U3
KOHZEeHcaTopa M KaTyLUKK.
TpOMeXaHuKe
2. NpakTnyeckme 3aHATUA
2.1 | BapuauuoHHbie MpocTtenwune 3agayum us reo- | https://edu.vsu.ru/course/view.php?id=10900
NPUHUMNbI METPMUYECKON ONTUKM.
2.2 PasnuuHble BapuaHTbl 3a- | https://edu.vsu.ru/course/view.php?id=10900
3agava o cTpyHe KpenneHms KoHUoB. 3agaun
Ha rpade.
2.3 PasnuuHble BapuaHTbl 3a- | https://edu.vsu.ru/course/view.php?id=10900
KpenneHust KoHLoB. 3agaym
3agava o cTepxHe
Ha rpade. Llenoykn CTpyH u
CTEPXKHEMN.
2.4 | ®yHKUMA BNUSHUSA https://edu.vsu.ru/course/view.php?id=10900
M3yyeHne cBOMCTB COYyHKLUU
3ajayun o CTpyHe BANSHUS.
2.5 | ®yHKUMA BNNSHUSA https://edu.vsu.ru/course/view.php?id=10900
M3yyeHne cBOMCTB OyHKLUU
3agauvn o CTepXHe | gnuguus.
2.6 | Mogenb «wwapwk- MonyyeHne ypaBHeHus c no- | https://edu.vsu.ru/course/view.php?id=10900
MOLLbIO PyHAAMEHTarnbHbIX
T ED hn3n4eckmx 3aKoHOB U Mny-
TeM MUHUMMU3aLMKN DYHKLMO-
Hana 3Heprum.
2.7 | YpaBHeHus ogu- https://edu.vsu.ru/course/view.php?id=10900

XeHus, Bapuauu-

OHHbIE NpUHLUUNbI

1 3aKOHbl COXpa-

HEeHund B MexXxaHunke

YpaBHeHUs OABWXKEHUA mexa-
HUYECKON cuctembl B oopme
JlarpaHxa.




2.8 | NpuvHUmMn MamMunb- https://edu.vsu.ru/course/view.php?id=10900
3aKOHbl COXpaHEHMS1 U CBOWN-
BPEMEHMW.
2.9 | MadaTHuK Ha cBO- https://edu.vsu.ru/course/view.php?id=10900
. KonebaHusa cuctembl n3 asyx
Goaroi noasecke | toyeuHbix Macc.
2.10 | HenoTteHuunanbHble . https://edu.vsu.ru/course/view.php?id=10900
YpaBHeHne kKonebaHuh C
kone6aHm y4eTOM CWM TPEHMS Ha nofa-
BECKY.
2.11 | Manble konebaHus https://edu.vsu.ru/course/view.php?id=10900

CTPYHbI

dopmyna Janambepa

3. JlabopaTopHble 3aHATUSA

13.2 Temsbl (pasgenbl) AUCUUNINHBI U BUAbI 3aHATUN:

Bugbl 3aHATMIA (YacoB)
Ne HavmeHoBaHue Tembl ~
CamocTosiTensHas
n/n | (pasgena) ancumnnunbel | Jlekuun MpakTtuyeckne [labopaTopHble paBora Bcero
1 BapvaunoHHble npuHLMNbI 2 2 0 8 12
2 | 3apaya o cTpyHe 2 2 0 8 12
3 3agaya o cTepxkHe 2 2 0 8 12
4 PyHKUNA BNNSHUS 3a8a4n 5 2 0 8 12
O CTpyHe
PyHKUNS BNUSIHUS 3a4a4K
5 0 CTepKHe 2 2 0 8 12
6 Mogenb «Lapuk- 2 2 0 3 12
npyXnHa»
YpaBHEHUS OABUXKEHNS,
BapuaLMOHHbIE NPUHLUMMbI
7 N 3aKOHbl COXpPaHEHUS B 2 2 0 8 12
MeXaHuKe
8 MpuHUMN MamMnbTOHa B 2 2 0 8 12
MeXaHuke
9 MaaTHuK Ha cBoboaHON > > 0 8 12
noaBecke




10 gel'IOTeHLI,I/IaJ'IbeIe Kone- 2 ) 0 8 12
aHns
Manble konebaHusa cTpy-
11 Hbl 1 1 0 10 12
BapuauunoHHble npyHumnbI
12 B 3NIEKTPOMEXaHMKe 1 1 0 10 12
WUroro: 22 22 0 100 144

14. MeToan4yeckmne ykasaH1a Ana obyvyarowmxcsa no 0CBOEHUIO AUCLUMNIIUHDI

[na obecneyeHns cucteMaTMyecKkon U perynapHon paboTbl MO U3y4eHUo AUCLMUMINHBI
N YCMNELLUHOro MPOXOXAEHNA aTTecTaumi CTYOEHTY peKoMeHOyeTcs npuaepXmnBaTbCs
cnefyoulero nopsigka odyvyeHus:

1. CamocTtodaTenbHO onpegenutb 06beM BpemeHun, Heobxoaumoro Ana npopaboTku
KaXKOoW TEMBI.

2. PerynapHo n3y4daTtb Kaxayt TeMy OUCUUMNIIMHBLI KaK MO KOHCMEeKTaM fekunn, Tak n no
peKoOMEHAOBAHHOW NuTepaTtype, NUCnonb3yst pasnuyHble opMbl MHOMBUAYANbHON pa-
00ThblI.

3. CornacoBbiBaTh C NpenogaBaTenem Buabl padboTbl MO N3YYEHWNIO UCUUNITUHDI.

4. MNo 3aBeplieHMM oTAenNbHbIX TEM nepeaaBaTb BbIMOMHEHHblE paboTbl (gomMaluHue
3agaHus) npenogasaTento.

5. lMpwn ycnewHoOM NpoXoXaeHUN pyBeXHbIX KOHTPOSbHbLIX UCMbITAHUA CTYLEHT MOXeET
npeTeH4oBaThb Ha COKpalleHMe NporpamMmMbl NPOMEXYTOYHOM (MTOroBOKW) aTtTecTaumm no
ANCUUNIINHE.

15. Nepe4yeHb OCHOBHOM U AONOJSIHUTENILHOW NUTEpPaTypbl, PECYPCOB MHTEPHET,
HeoOGXxoaUMbIX AfiI OCBOEHUSI AUCLIUMNIIUHBI

a) ocHOBHas nuTepartypa:

Ne n/n MNcToYHMK

LHuppepeHyuarnbHbie u UHMezparnsHbie ypasHeHUs, sapualyUuoHHOe ucyucrieHue 8 rnpume-
1 pax u 3adayvax : yuebHoe rnocobue / A.b. Bacurnesesa [u dp.] .— U30. 3-e, ucnip. — CI16 ; M.
; KpacHoOap : flaHb, 2010 .

Mopc M. BapuauyuoHHoe uc4yucnieHue 8 ueriom / M. Mopc ; nep. ¢ aHan. J1.b. Bepmeelma ;
2 nod ped. N.A. TatimaHosa .— M. ; Mesck : UIHCmumym KomrbromepHbix uccriedosaHud :
PezynspHas u xaomu4eckas OuHamuka, 2010

Kapameodopu K. BapuauuoHHoe ucyucrneHue u dughghepeHyuarnbHble YypasHeHUs Nepeoao
ropsidka 8 YacmmHabix rpou3sodHsix / K. Kapameodopu ; nep. ¢ aHan. J1.6. Bepmeelima ; nod
ped. C.B. bonomuHa u U.C. TatimaHogsa .— Mocksa ; Vxeeck : MIHcmumym Komrbstomep-
Hbix uccrniedosaHud, 2012

KpucmanuHckul P.E. PeweHue gapuayuoHHbIx 3adaqy cmpoumesibHoU MexaHUKU 8 Cu-
4 cmeme Mathematica : yuebHoe nocobue / P.E. Kpucmanu+ckud, H.H. LLlanowHukog .—
Cr16. [u dp.] : JTaHb, 2010 .

0) AononHUTenbHas nuTeparypa:

Ne n/n MNcToYHMK

5 IMokopHbit KO.B. OcyunisayuoHHbIl Mmemod LLmypma 6 criekmparbHbix 3adadvax / FO.B. [o-




KOpHbIU [u Op. ] — M.: @usmamnum, 2009.

LuppepeHuuarnbHbie ypagHeHUs1 Ha eeomempudeckux epaghax / KO.B. MNokopHbit, O.M.

6 leHkuH, B.J1. MNpsidues u dp. — M. : ®usmamnum, 2004 .— 268 c.

7 lNokopHbiti KO.B. OnmumanbsHbie 3ada4qu / KO.B. NokopHbIl .— BopoHex : BopoHex. eoc.
yH-m, 2002 .— 198 c.
lokopHbit FO.B. O Hekomopbix HamyparbHbIX OOHOMEDPHbIX Kpaeeabix 3adadyax : Hay4yHo-

8 memoduyeckasi ckaska Orisl 83pOCribIX | Hay4YHO-memooudeckoe rnocobue / KO.B. NokopHnbld,
M.b. 3eepesa, T.B. Neprnosckasi .— BopoHex : BopoHexX. eoc. yH-m, 2007 .

9 lMokopHbIt KO.B. OnmumarbHbele 3adadu : [ydebHoe nocobue] / KO.B. MNokopHsIt .— M. ;
Wxesck : Peaynsp. u xaomud. QuHamuka : IH-m komnbsromep. uccned., 2008 .
TuxoHos A.H. YpasHeHusi Mamemamu4deckol Qu3uKu : y4ebHuUK Orist cmyd. ¢hu3s.-mam.

10 crneyuansHocmel yH-moe / A.H. TuxoHos, A.A. Camapckul ; Mock. eoc. yH-m um. M.B.

JlomoHocoea .— 7-e u3d. — M. : N38-eo0 Mock. yH-ma : Hayka, 2004 .— 798 c.

B)MH(POPMaLIMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHblE pecypchl (ouLmManbHble pecypebl MHTEPHET)*:

Ne n/n

Pecypc

1

Hay4dHasa 3oHanbHas 6ubnuoteka BopoHEXCKOro rocygapCTBEHHOIO YHUBEPCUTETA : DNEKTPOHHbIN
katanor : https://www.lib.vsu.ru/ .

16. MNMepeyeHb y4ebHO-MeTOOAMYECKOro obecnevyeHust OnNsA CaMOCTOATENbLHOWN pa-

0OTbI (yuebHO-Memoduyeckue pekomeHdayuu, nocobus, 3adayHuKku, MemoduyecKue yKa3aHus fno bi-
MOJTHEHUIO MIPaKMUYECKUX (KOHMPOJIbHbIX), Kypcoabix pabom u 0p.)

Ne n/n

McToYHMK

1

LuggbepeHyuanbHbie U UHMezparbHble ypasHeHUs, sapuayUOHHOE UcHUCIeHUE 8 npume-
pax u 3adavax : yuebHoe rnocobue / A.b. Bacurnbesa [u dp.] .— U30. 3-e, ucnp. — Cl16 ; M. ;
KpacHodap : JlaHb, 2010 .

Mopc M. BapuauuoHHoe uc4ucrnieHue 8 uyernom /M. Mopc ; nep. ¢ aHen. J1.b. Bepmeelima ;
rnod ped. N.A. TalimaHosa .— M. ; Mxeeack : IHCmumym KomribromepHbIx uccriedogaHul :
PezynsapHas u xaomu4eckas duHamuka, 2010

Kapameodopu K. BapuauuoHHoe ucyucrieHue u dughghepeHyuarbHble ypasHeHUs rnepeoao
riopsiOka 8 YacmHbix npou3sodHsix / K. Kapameodopu ; nep. ¢ aHen. J1.6. Bepmeelima ; nod
ped. C.B. boriomuHa u W.C. TaltimaHosa .— Mocksa ; Vxesck : IHcmumym KoMrbomep-
HbIx uccnedoeaHud, 2012

KpucmanuHckuti P.E. PeweHue sapuauloHHbIx 3aday cmpoumeribHolU MexaHuKu 8 cucme-
me Mathematica : yyebHoe nocobue / P.E. KpucmanuHckut, H.H. WanowHukos .— CI16. [u
0p.] : [laHb, 2010 .

lMokopHbIt KO.B. OcuyunnsayuoHHbIt memod LLimypma 6 cnekmparibHbix 3adadvax / FO.B. o-
KOpHbIU [u 0p. | — M.: ®usmamnum, 2009.

LugepeHuuarnbHbie ypasHeHUsI Ha eeomempudeckux epaghax / KO.B. MNokopHbit, O.M.
lenkuH, B.J1. lNpsidues u dp. — M. : ®usmamnum, 2004 .— 268 c.

lMokopHbit KO.B. OnmumarbHele 3adadu / FO.B. NokopHbIl .— BopoHex : BopoHex. 2oc. yH-
m, 2002 .— 198 c.

lMokopHbit KO.B. O Hekomopbix HamyparsibHbIX 0OHOMEPHbIX Kpaeebix 3adayax : Hay4Ho-
Memoou4yeckas ckaska 0risi 83pOC/ibIX : Hay4YHO-memoodu4yeckoe rnocobue / KO.B. MNokopHbid,
M.b. 3eepesa, T.B. Neprnosckasi .— BopoHex : BopoHexX. 2oc. yH-m, 2007 .

lMokopHbit KO.B. OnmumarsbHele 3adadu : [ydebHoe nocobue] / KO.B. MNokopHbIt .— M. ;
Wxeesck : Peaynsap. u xaomu4. QuHamuka : lH-m komnsromep. uccned., 2008 .

10

TuxoHos A.H. YpasHeHuss MamemamuydecKkol ¢husuku : y4ebHuk 0nss cmyd. ¢pus.-mam. crie-
yuanbHocmelt yH-mos / A.H. TuxoHos, A.A. Camapckul ; Mock. 2oc. yH-m um. M.B. JTlomo-
Hocosa .— 7-e u30. — M. : 30-e0 Mock. yH-ma : Hayka, 2004 .— 798 c.



http://www.lib.vsu.ru/)

17. OGpa3soBaTenbHble TEXHONOrMU, UCNofb3yeMble NpuU peanusauum y4yebHOM
OUCLUMNIINHBI, BKNO4Yas AUCTaHUUMOHHbIe obpa3oBaTesfibHble TexHonoruu (OOT),
3NneKTpoHHoe obyyeHue (D0), cmewaHHOe 0Gy4eHune):

Mpn peanusaumm AUCUMNAUHBI UCNONbL3YIOTCA crnegylowmne obpasoBaTernbHble
TEXHOMOMMN: NOrnYyeckoe MNOCTPOEHUEe AUCLMMIMHBI, YCTAHOBMEHMUE MEXNPeaMETHbIX
cBsA3en, 0603HaYeHMe TeopeTUYECKOro N NPakTUYeckoro KOMMNOHEHTOB B y4eOHOM Ma-
Tepuane, akTyanusaumst MM4YHOro n y4ebHo-npodeccnoHanbHoro onbita oby4varoLmxcs,
BKITHOYEHNE 3NeMEHTOB ANCTaHLMOHHBIX 06pa3oBaTesibHbIX TEXHOMOMNA.

B npaktnyeckon 4actm Kypca MCnonb3yeTcsl CTaH4apTHOEe COBPEMEHHOE Mpo-
rpammMHoe obecneyeHne NepcoHanbHOro KOMMNbTEPA.

B 4actu ocBoeHuss maTtepuana nekuMOHHbIX U nabopaTopHbIX 3aHATMIA, Camo-
cToATenbHOM paboThl NO OTAENbHBIM pasgenamMm AUCUUNIIUHBI, NMPOXOXAEHUS TEKYLLEN U
NPOMEXYTOYHOW aTTecTaumm MOXET NMPUMEHATbLCS 3NEKTPOHHOE obyyeHne n AucTas-
LMOHHbIe 0BpasoBaTesfibHble TEXHOMOMMU, B YaCTHOCTU, 3NEKTPOHHbIN Kypc «Bapuayu-
OHHblE Memoobi 8 ecmecmeo3HaHuuU» (URL:
https://edu.vsu.ru/course/view.php?id=10900) Ha nopTane «3NeKTPOHHbIN YHUBEPCUTET
BIry».

18. MamepuanbHO-mexHuU4Yyeckoe obecrnieyeHue QUCUUIIIUHbI:

[Ana npoBedeHVs NMEKUMOHHbIX U NnabopaTopHbIX 3aHATUA WUCNONb3YHTCA Yy4ebHble
ayautopun. Ins camocTosiTeNbHON paboTbl MCNOMb3YETCA KNacc C KOMMbIOTEPHON TeX-
Hukon (aya. 310), pacnonoXeHHbIn Ha 3 aTaxe yyebHoro kopnyca Ne 1.

KomnbloTepHbIn Knacc: cneunanuampoBaHHas Mebenb, MapkepHas Aocka, nepcoHanb-
Hble KOMMbIOTEPbI

Ubuntu (6ecnnatHoe n/vnn cBoboaHoe Mno, NUUEH3NS:
https://ubuntu.com/download/desktop)

VisualStudioCommunity ~ (becnnatHoe  w/wunu  ceBobogHoe 1O,  nuueH3us
https://visualstudio.microsoft.com/ru/vs/community/ ); MATLABClassroom (cybnuueH-
3MOHHbIN kKoHTpakT 3010-07/01-19 ot 09.01.19);

LibreOffice (GNU Lesser General Public License (LGPL), 6ecnnatHoe u/vnun ceoboa-
Hoe O, nuueHaus: https://ru.libreoffice.org/about- us/license/ )

B camocTtosTenbHon pabote oby4varomecss NCNonb3yT pecypcbl 30HANbLHON Hay4YHON
6ubnuotekun BI'Y (anektpoHHbIn KaTanor: http://www.lib.vsu.ru)

19. PoHA OLlEHOUYHbIX CPeACTB:

19. OueHo4HbIe cpeacTBa AN NPOBeAEeHUA TeKyLen U NPOMEXYTOYHOM aTTecTa-
umu

MopsifoK OLEHKN OCBOEHUS 00y4YatoLmMmMmcst y4ebHoro maTepuana onpegensieT-
Csl coaepKaHeM crneayrLmnx pasaenos AUCUMNINHDI:

No HanmeHoBaHue pasge- Komne- WHankaTop(bl)
n/n | 1@ ANCLmMnnHb (mopy- TeHus(n) JOCTUXEHUS OueHouHble cpeacTBa
ns) KoMneTeHummn
BapwvaunoHHble npuH-
uunel. 3agaya o CTpyHe.
3agava o cTepxHe.
DyHKUNS BNUSIHUS B OMK-1.1
1 3afjaye o CTpyHe. OyHK- ONMK-1 OMK-1.2 KOHTpOﬂbI—laFl paborta,
LUMs BNMSHMSA B 3aJa4e YCTHbI ONpoC
o ctepxxHe. Mogenb OrK-1.3
«Llapuvk-npyxuHa». Ko-
nebaHus masTHUKa B
none Cunbl TSXKECTU.



https://ubuntu.com/download/desktop
https://visualstudio.microsoft.com/ru/vs/community/
https://ru.libreoffice.org/about-%20us/license/

Ne | HawmerosaHve pasne-

- na gucuunnuHel (mogy-
n/n

ns)

YpaBHEHMUS OBUXKEHNS,
BapuaLMOHHbIE MPUH-
LMNbl U 3aKOHbI COXpa-
HEeHUs B MexaHuKe.
MpuHumn MamuneTOHa B
MexaHuke. MasiTHUK Ha
cBOOOHOM NoaBECKe.
lNoTeHumanbHblE Kone-
6aHus. Manble koneba-
HUS CTpyHbl. Bapuauyu-
OHHblE MPUHLUMMbI B
3NEKTPOMEXaHMKE

NHankaTtop(bl)
AOCTUXEHUA OueHo4Hble cpeacTaa
KOMNeTeHLUN

Komne-
TeHuns(n)

MpomexyTouHas aTTectaums MepeyeHb BONPOCOB K
dopma KOHTPOrs — 3a4eT,aK3aMeH 3K3aMeHy

20 TunoBble OLEHOYHbIe CpeacTBa U MeToAnYeCcKMe MaTtepuanbl, onpegensioLime
npoueaypbl oLleHUBaHuUs

20.1 TeKywwun KOHTPOSb yCneBaeMocCTH

Tekylwaa aTTectauns npoBoAUTCA B COOTBETCTBUKM C [lonoxeHnem O TekyLien
aTTecTauum obyyarowmxcs no nporpamMmmMam Bbiclero obpasosaHms BopoHexcKoro roc-
yAapCTBEHHOIO YHMBEpPCUTETA.

Tekywas atrectaumsi NpoBOANTCS B (OpMe KOHTPOSbHbIX paboT, coaepxaHue
KOTOpbIX NMpMBEAEHO HMXe. B xome KOHTponbHOM paboTbl oby4arollemycs BbloaeTcs
KM c npakTnyecknm nepeyHem 3agaHuin U npeanaraeTcs pelwnTb AaHHble 3agaHus. B
X04€ BbIMOMIHEHUS 3a4aHUN HEenb3s MONb30BaTbCA CPeacTBaMU CBA3M (BKNOYasd CeTb
WHTepHeT) 1 nobbiMn NnevaTHbIMKM MaTepuanamMmm, orpaHmyeHune no spemeHn — 90 act-
POHOMUYECKNX MUHYT.

Mpn Tekywem KOHTPOre YpOBEHb OCBOEHUS y4ebHOM OUCUUNIIMHBI U CTENeHb
ChOPMMPOBAHHOCTN KOMMETEHLUMM ONPEenensatTCs OUeHKaMU «3a4yTeHO», «He 3ayTte-
HO». Kputepun oueHnBaHus pesynbTaToB 00y4eHNs Npu TEKYLLEN aTTecTauumu.

KoHTponbHas paboTta Ne 1

1. Haiit gonyctuMmbie 3kcTpeManu (yHkiuonama @(x) = f_01(12tx — x'*)dt
npu ycrosuu X(-1)=1, x(0)=0

2. Haittn nonmyctumbie skcTpeManu GyHKIIHOHATA

d(x) = ff (x2 + thx') dt npu ycrosuu X(a)=A, x(b)=B

1. xo(t) =t° 2. xo(t) = —t3

3. JIro6as Qpynkums us Clla, b] 4. DkcrpeMajeit HeM CYIIIECTBYET




KoHTponbHasa pabota Ne 2

1. HeBbIpoxieHa 11 3a1a4a

(ut=f
u(0) =0

Tu'(0)=0
u(l) =0

\u''(1) =0

2. Pemmts 3agauy Bosnbia fol x'?dt + ax?(1) - extr,x(0) = 1

KoHTponbHas pa6boTta Ne 3

PemuTh n3onepumMeTpuyecKyro 3aaady

1. fol x'?dt — extr, fol xdt =3,x(0)=1,x(1) =6

2. Haiitu Bce skcrpeManu (yHkipoHana J(Y), yIOBICTBOPSIONINE YKa3aHHBIM

I'PaHUYHBIM YCJIOBUAM

1
J) = f (e¥” +xy")dx,y(0) =0,y(1) =1
0

[na oueHnBaHuA pe3ynbTaToB KaXK4oW KOHTPOSbHOW paboThl MCNONb3yeTcs WKa-

Jia.: «3a4TeHO», «He 3a4YTEeHO».

CooTHOLLEeHNe nokasaTenemn, KpUTEPUEB U LLKasbl OLeHNBaHWS pe3yrbTaTtoB 0by-

YeHUs NokasaHbl B criegyrollen Tabnuue:

KpMTepI/II/I OLleHNBaHNA KOMNETEHLUNI

YpoBeHb cchopmupo-
BaHHOCTM KOMMETEHLMN

LLkana
OL|eHOK

Mpn BbINOMHEHUN KOHTPOSIbHOW paboTbl CTYAEHT NPOAEMOH-
CTpupoBan B JOCTaTOYHOW Mepe: 3HaHne y4yebHoro martepua-
na n BnageHve NOHATUMAHLIM annapaTtoMm npeameTta, yMeHue
CBA3bIBaTb TEOPUIO C MPAKTUKOW, MPUMEHATL TeopeTuyeckne
3HaHUA Ona peweHua npakTudecknx 3agad, ymeHue WInto-
CTpupoBaTb OTBET npumepamu, akramu, AaHHbIMU HayYHbIX
nccnegoBaHun.

JocTaTouHbIN ypOBEHL

3a4TeHo

Mpy BBIMNOMTHEHUN KOHTPOIbHOW PaboTbl CTyOEHT He npope-
MOHCTpUpOBan B OCTATOMHOM Mepe: annapaToM npegmera,
yMeHMVe CBA3bIBaTb TEOPUIO C NPAaKTUKOWN, NPUMEHSTb TeopeTH-
YecKkne 3HaHUA AN pelleHust NpakTUYecKux 3ajad, yMeHue
UNMCTpMpoBaTh OTBET npumepamu, QakTamu, OaHHbIMU
Hay4HbIX UCCnefoBaHUN.

He 3a-
YyTeHo




20.2 NpomexyToyHan atrecTayus

MpomexyToyHas aTtTectaums B 3 cemecTpe No AUCUUNNMHE OCYLLeCTBNSAETCS B
dopme cobeceqoBaHUSA MO dK3aMeHaLMOHHbIM BuneTam ¢ NomoLLb0 HKe npuBeaeH-
HbIX OLl@HOYHbIX CPeAcTB (NepeyYeHb BONPOCOB K 3Kk3aMeHY).

MepeyeHb BONPOCOB K 3a4eTy:

NeNe n/n
TeMbl K TEKyLLEN aTTecTaLmm (3a4eTy)

BapI/IaLI,I/IOHHbIe NPpUHUNNbI

3apava o cTpyHe

3apaya o cTepxkHe

PyHKUMA BNUAHWUS 3a4@4M O CTPYHE

PyHKUMSA BNUSHWSA 3a4a4m O CTEPXKHE

Mogenb «LwapuKk-npy>xuHay

ypaBHeva ABVXeHndA, BapuaunMoHHbIe NPUHLUMNbI N 3aKOHbl COXpaHEHUA B MEXaHUKe

MpuHuMN MaMunNbTOHa B MEXaHUKe

MasaTHuK Ha cBobogHOM noaBecke

PO |®|No|0 MW N

0. HenoTteHumanbHble konebdbaHu

11. Manble konebaHmsa CTpyHbI

12, BapuauunoHHble NPYHUMMBI B 3NEKTPOMEXAHUKE

[nsa oueHnBaHuA pe3ynbTaToB 00y4eHUs Ha 3a4eTe UCNOoNb3YHTCA creayrwmne no-
KasaTenu:
1) 3HaHME TeopeTUYECKNX OCHOB U BNageHne NOHATUNHBbIM annapaTtoMm;
2) yMeHMe pellaTb 3a4a4n KOHTPOSbHbIX paboT;
3) ymMeHue cBA3bIBaTb TEOPUIO C MPAKTUKOWN, MPUMEHSTbL TEOPETUYECKME 3HAHNA NN
peLLeHns NpakTUYecKnx 3agau;
4) ymeHune nnncTpupoBaTb OTBET NpuMepamMmu, baktamum, 4aHHbIMU HAY4YHbIX Uccne-
JOBaHUN;
5) ycnewHoe NpoxoXaeHne TekyLen atrectauuu.
[Ansa oueHnBaHMA pe3ynbTaToB 0Oy4eHMs Ha 3a4eTe UCMNOMb3YeTCH WKana: «OTIINYHOY,
«XOPOLLOY», «yOOBNETBOPUTENBHOY, KHE 3a4TEHOY.
CooTHOLLEeHWe NokasaTenen, KpUTepmeB U LIKanbl OL,eHMBAHNA pe3ynbTaToB 06y4eHus:

KpuTepum oueHnBaHNss KOMNETEHLNI YpoBeHb cdop- LLikana oueHok
MUPOBAHHOCTU
KOMMeTeHunn
MonHoe cooTBeTCTBME OTBETA 0OYyYatoLerocsi BCeM rnepeuunc- | 1osbilieHHbIl OTnuyHo

NEHHbIM NOoKa3aTensam no Kaxaomy M3 BOMPOCOB KOHTPOSIbHO- | YpO8eHb
N3MepuTENLHOro MaTepuana. YMeHne npMMeHaTb Ha NpakTu-
Ke MeToabl U CPEACTBa ANs peLleHnst TUMOBbIX 3agad, ad-
(PEKTMBHOIO NCMNOSb30BaHWS PECYPCOB COBPEMEHHbIX M0-
DanbHbIX CETEN B MCCNEJOBaHMSX.

HecooTtBeTcTBME OTBETA ObYy4atoLerocs ogHoMy 13 nepeunc- | basoenil XopoLwuo
NEeHHbIX NokasaTernen (K 04HOMY N3 BONPOCOB KOHTPOSIbHO- YpO8€EHb
N3MepuTENBHOrO MaTepuarna) U NpaBusbHbIA OTBET Ha O0-
NOMHUTENbHBIA BONPOC B NpeAenax nporpammei.

HecooTeeTcTBure oTBeTa obyyatolierocs nobbiM AByM U3 ne- | lopozoesili YposneTso-
peYnCreHHbIX nokasaTene U HenpaBuIbHbIA OTBET Ha [0- ypO8eHb

MOSHUTENbHBIA BOMPOC B Npeaenax nporpaMmmbl. puTensHO
HecooTtBeTcTBre oTBETA OBYyYaloLLerocs nioGbIM U3 nepe- - He 3auteHo

YMCNEHHbIX NOKasaTenen (B pasnmMyHbiX KOMOMHaUMSX NO OT-
HOLLEeHUIO K BONnpocaM KOHTPOJIbHO-U3MepUTESibHOro MmaTtepu-
ana).




B oTBeTe Ha OCHOBHbIE BOMPOCHI COAEPXKATCHA OTPLIBOYHbLIE
3HaHWs1 OCHOB, CrOCOBCTBYHIOLLMX peLleHuto 3aaay npodeccu-
OHanbHOM AEATENbHOCTU , AOMYCKATCS rpybble OLWNGKU Npu
[AEMOHCTPALMN YMEHNIA NMPUMEHSATb Ha MPaKTUKE MeToabl ANs
pELLEHMs TUMOBbIX 3a4av.

20.3 ®oHA OUEHOYHbIX cpeaAcTB C(POPMMPOBAHHOCTU KOMMETEHUUN CTYOEHTOB,
pekomMeHAyeMbI ANA NpoBeAeHUA ANarHocTM4eckux pador

3amanue Nel.

Haiitu nmomyctumbie skctpemanu QyHkimonana P (x) = f_01(12tx — x'*)dt npu
ycmosuu X(-1)=1, x(0)=0

Otgert: xo(t) = —t3.

3amanue No2. Haittu nomyctumble sKkcTpeMann GyHKIMOHATA

d(x) = f; (x2 + 2txx’) dt npu ycnosuu X(a)=A, x(b)=B

1. xo(t) = t° 2. xo(t) = —t3

3. JIro6as ¢pyukums us Cla, b] 4. DxcTpemMarneil He CyleCTBYeT

3amanue Ne3. Haittu momyctumble skcTpeMainn GyHKIIMOHATA
O(x) = [ (t>x'*)dt npu yenosmn x(0)=0, x(1)=1.

OTtBeT: DKCTpeMaiu, yI0BIECTBOPSAIOUIEH KPA€BbIM YCIOBUSIM, HE CYIIIECTBYET.

3amanue Ne4. Haittu monmyctumbie skcTpeMan GyHKIIMOHATA
O(x) = | 01 % npu ycaosuu X(0)=0, x(1)=1

OtBert: x,(t) = t.

3ananue NoS. Haiitu nonmyctumele skcTpemManu (yHKIMOHAA
O(x) = [ 01 e*x"?dt mpu ycnosuu X(0)=0, x(1)=In4

Otser: x,(t) = In(t + 1)2.

3ananue Ne6. HeBbIpoKieHa JIM 3aj1a4a



ut=f

u(0) =0
4 u'(0)=0
Lu(l) =0
u'’(1)=0

Otsert: Jla, HEBBIPOXKIECHA.
3aganue Ne7. Pemmts 3an1auy Bonbia fol x'?dt + ax?(1) - extr,x(0) = 1.

Ortset: X(t) = 1.

3aganue Ne8. PemmThe n30epuMETPUUECKYIO 3a0aqy
fol x"?dt - extr, fol xdt = 3,x(0) = 1,x(1) = 6.

Otsert: £(t) = 3t2 + 2t + 1.

3amanue Ne9. Haiitu Bce sxcTpemanu dynkimonana J(y), yIOBISTBOPSIOIINE YKa-
3aHHBIM TPAHUYHBIM YCJIOBUSM

JO) = [, (e” + xy")dx, y(0) = 0,y(1) = 1.

OtBeT: 3a1a4a HE UMEET PEIICHUS.

3amanue Nel(. Haiitu Bce skcrpemanu ¢yHkimoHana J(Y), yIOBIETBOPSIOIIHE
yKa3aHHBIM TPAaHUYHBIM YCIIOBHSIM

JO) = [ e™*y"2dx,y(0) = 0,y'(0) = 1,y(1) = 1,y"(1) = 2e.

OtBeT: y = xe”.

Kputepun n wkanbl oueHnBaHua 3agaHun ®0C:

1) 3apgaHung 3akpbITOoro Tuna (BbI6op 0aHOro BapraHTa oTBeTa, BEPHO/HEBEPHO):

e 1 6ann — ykasaH BepHbIN OTBET,;
o 0 6annoB — yka3aH HEBEPHbLIN OTBET.

2) 3agaHung 3aKpbITOro Tuna (MHOXeCTBEHHbIV BbIDOD):

e 2 6anna — ykasaHbl BCe BEpHble OTBEThI;
e 0 6annoB — ykasaH xOTsl Obl OOWH HEBEPHbLIN OTBET.



3) 3agaHug 3akpbITOoro Trna (Ha CooTBEeTCTBUE):

e 2 6anna — Bce COOTBETCTBUSA ONpeaeneHbl BEPHO;
e (0 GannoB — xoTa Obl 0AHO COMOCTaBMEHNE ONpeaeneHo HEBEPHO.

4) 3agaHug OTKPbITOro Tuna (KOPOTKUM TEKCT):

e 2 6anna - ykasaH BepHbI OTBET,;
o 0 6annoB — ykasaH HEBEPHbIN OTBET.

5) 3apaHug oTkpbiTOro TMNa (4Mcno):

e 2 6anna — ykasaH BepHbI OTBET,;
e 0 6annoB — yka3aH HEBEPHbIN OTBET.

3apaHusa pasgena 20.3 peKoMeHAYHTCA K MICNONb30BaHUIO NPU NpoBeAeHUU ana-
FHOCTUYECKUX paboT C Lenbl OUEeHKUM OCTaTOYHbIX pe3ysfibTaTOB OCBOEHUA AaH-
HOM AUCLMNIINHDbI (3HAHUWA, YMEHUN, HaBbIKOB).



