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PABOYASA NPOMPAMMA YYEEHOW OUCLUMNNUHBI
61.B.[B.02.02. Nyn6ek-aTTpakTop ypaBHEHUI TMOPOANHAMUKN

1. Wncdp n HammeHoBaHWe HanpaBNeHUs NOAroTOBKMU:
01.04.01 MaTtematuka

2. Mpodunb nogrotroBku: MatemaTndeckne Mogenun ruapoanHaMNKN
3. Keanudmkauma BbinyckHuka: Maructp
4. ®opma obpa3oBaHusa: O4yHas

5. Kachegpa, oTBevawLas 3a peanusauuio gucumnnuibl: Kadgeapa anrebpbl v
MaTeMaTuyecknx MeToaoB rMapOANHAMUKN

6. CocTtaBuTENM NporpaMmmbi: JOLEHT, K.dp.-M.H. TypbuH Muxamn BayecnasoBuy

7. PekomeHpgoBaHa: HMC matemaTtudeckoro gpakynbteta npotokon Ne 0500-06
oT 25.05.2023 r.

8. YuebBHbIM roa: 2024-2025 Cemectp(-bl): 4



9. Llenu n 3apayun y4ye6HOM AUCLUNIIUHDI:

Llenbto Kypca siernsiemcsi

- OCBOEHWE OCHOBHbIX TMOHATUIA Teopun nNynbek-aTTpakToOpoB W OBMageHue MeTodamu
NPUMEHEHNS 3TOM TEOPUN K PELLEHNIO PA3NMYHbLIX MaTeMaTUYECKNX 3adav.

3adayu usydeHusi ducyuniuHbl

- dopmMmpoBaHne cnocobHocTen
npodgeccnoHanbHON AeAaTenbHOCTU

- BblpaboTKa HaBbIKOB U YMEHWI MO NPUMEHEHWUIO MONYYEHHbIX 3HaHWMK NPU UccnegoBaHUn
pasnuyHbIX MoAenen rmapoanHaMmnkn

NPUMEHEHUA MaTeMaTn4eCcKmnx (bopmanmsmoa B

10. MecTo y4yebHOM AnCUUNNUHBLI B cTpyKType OOI:

OucumnnuHa  «lynbek-aTTpakTop ypaBHEHUM TMAPOAMHAMMKMY  OTHOCUTCA K  4acTw,
dopmMmnpyemon y4yactHnkamm obpasoBaTesnbHbIX OTHOWEHU bnoka 1 gucunnnmHel No BuIGOpy.
[nsa ero ycnewHoro ocBoeHnsi Heo6xoaMMbl 3HAHUSA N YMEHUS, NpMobpeTeHHbIE B pe3yrbTaTe
obyyYyeHna No nNpeaLwwecTBYWMM AUCLUMNIIMHAM: annpoOKCMMAaLUNOHHO-TONOMOMMYECKNA MeToq,
ANA paspeLlumMMocTn ypaBHeHU ruapoanHamukn, O6wasa Teopusi aTTpPaKTOpPOB YpaBHEHWN
rMAPOLANHAMUKN, OYHKLMOHASTbHbIWM aHanms.

OucumnnuHa sBnseTca npeflwecTByOWen Ond KypcoB MaTeMaTU4ecKoro MOAeSNMpoBaHus,
BCEX creumanbHbIX KypcoB, N3yyatloLlmx 3agadm matemaTuydeckomn ousmku.

11. KomneTeHuun oby4arwerocs, popmmpyembie B pe3yrnbTaTe OCBOEHUA AUCLUNIIUHbI:

Kopn HaseaHue Koa(bl) WHpmnkaTtop(bl) MnaHnMpyeMble pesynbTaThbl
KOMMEeTEHL MM oby4eHus
MK-1 | CnocobeH MK-1.1 O6nagaet 6onbunm 3HaTb: 3apybexHyto n
pewarb 3agaudv 0O6bEMOM 3HAHMIN B 061acTU | OTEYECTBEHHYIO NUTEPATYpPY B
aHanMTU4ecKoro MaTeMaTn4eckomn obnacTtn maremaTnyeckon
Xapakrepa, rMapoaMHaAMUKM rMapoaMHAMUKM
npeanonararLwmnx YMmeTb: popMynupoBaTb NOCTAHOBKM
BbIOOpP U OCHOBHbIX 3a4a4y MaTeMaTn4ecKom
MHoroobpasue rmgpoguHamukm, dopmMynmpoBaTb 1
aKTyanbHbIX [OKa3blBaTb TEOPEMbI NPEAMETHOWN
cnocobos obnactu
peLueHns 3agad Bnagetb: nCTOYHUKaMm
MaTeMaTn4ecKkom MHdOpMaLMK, TeOPETUYECKMMM
rMApPOANHAMMUKM noaxoAamMu K uccnegoBaHuio
MaTeMaTU4eCckon rmagpoanHamMmKkm
MK-1.2 YMmeeT HaxoauTb, 3HaTb: COBpEMEHHbIE METOAbI
dhopmMynunpoBaTh 1 peliaTb NpoBeAEHUSA HAYYHbIX
CTaHJapTHble 3a4ayn B 3KCMEepPMMEHTOB, NoAX0Adbl K aHanuay
COBCTBEHHOWN Hay4HO- Hay4HO-UccnegoBaTenbCcknx pabor
nccnenoBaTerbCKom YMeTb: HaxoauTb, hopmynmnposaTs U
JedarenbHoCTU B obnacTu nccnenoBaTb paspeLlnmocTb B
MatemaTU4ecKon Hay4YHO-UccnegoBaTenbCKom
rmapoanHaMuKm OeaTenbHOCTU
Brnagetb: meTogamu uccnenoBaHus
N peLleHns Kraccuyeckux mogenem
rMapoaMHaAMUKM
MK-1.3 MimeeT npakTnyeckuin onbIT 3HaTb: COBpEMEHHbLIE METOAbI
Hay4HO-UCCrnefoBaTENbCKON | aHanu3a Hay4YHO-UCCIeaoBaTENbCKUX
OesaTensHoCcTM B obnactu paboT, OCHOBbI Hay4HO-
MaTeMaTn4eckom nccregoBaTeNbCkon AeATENbHOCTY B
rMapoAMHAMUKM obnacTtn matemaTn4eckon
rmapoanHaMuKm
YMeTb: onpeaensitb U pa3BuBaThb
TEMATMKY Hay4HOro UccrnenoBaHust
Bragetb: cOBpeMEHHbIMU MeTo4aMM
Hay4HOro aHanusa B obnactu
MaTeEMaTU4eCKOW rmapoanHaMmKkn




NMKB-3 | CnocobeH MKB-3.1
OCYLLECTBNATb
TeopeTnyeckoe
0600LLeHnEe
Hay4HbIX AaHHbIX
N pe3ynbTaToB
3KCMEePUMEHTOB B
Moaensax
MaTemMaTU4ecKomn

rmapoanHamMmunKkmn

O6napaet TeopeTN4ECKUM
annapartoMm, Heob6xoanuMbIM
Ans 0606LLEeHNsT Hay4HbIX
OaHHbIX 1 pe3ynbTaToB
3KCMNEPMMEHTOB B MOAENsAX
MaTemMaTU4EeCKON
rMapOANHAMUKN

3HaTb: TeopeTudeckui annapar
0606LLEHNST HAYYHbIX AaHHbIX U
pe3ynbTaToB IKCNEPUMEHTOB B
Mozensx

MaTemaTU4eCKON rmapoaNHaAMUKK.
YmeTb: 0606LaTh Hay4Hble AaHHbIE
N pesynbTaTbl 3KCMNEPMMEHTOB B
MoZensx MmaTemMaTu4eckomn
TMAPOANHAMUKW.

Bnagetb: meTogamum,
MO3BONSAOLLMMUN MPY NOMOLLU
TeopeTn4eckoro annaparta obobwarb
Hay4Hble JaHHble 1 pe3ynbTaThbl
9KCNEPUMEHTOB B MOZENSAX
MaTemMaTM4eCKON rmapoaMHaMUKK.

MKB-3.2

YMeeT CTpYKTYypMpoBaTh U
o6obLaTe Hay4HbIE U
3KCNepuUMeHTanbHble
AaHHble, YeTKO
dopmynupoBaTh 1 M3naratb
HeobXoaMMYI0 MHpOpMaLIMIO

3HaTb: MeToapbl 1 cnocobbl
CTPYKTYpMpOBaHus 1 0606LLeHns
Hay4HbIX U 3KCNEepPUMEHTarbHbIX
OaHHbIX, YeTKOro hopmMynmMpoBaHns 1
N3MNOXeHNs1 HeOOXOAMMOM
MHdopMaLun.

YMeTb: CTPYKTYpMpoBaTh U
0606wWaTb Hay4Hble 1
3KCMepuMeHTarnbHble JaHHbIE,
rpaMoTHO hopmMynupoBaThb U
nsnaraTb UHOPMaLMIO.

BnapeTtb: meTogamu,
NO3BOMAOLLMMUN CTPYKTYPUPOBATb U
0606LaTe Hay4HbIE U
3KCNepUMeEHTanbHble AaHHbIE, YETKO
dopmMynunpoBaTb 1 U3naratb
HeobXxo4MMYK MHOpMaLUNIO.

MKB-3.3

MimeeT npakTuy4eckuin onbIT
06006LeHnsa nogobHom
MHopmMaumn

3HaTb: NpaKTUYeCKn UCMOoNb3yemble
MeToabl 0600LLeHMa nHhopMaLmK.
YMeTb: 0606LLaTb NOfy4YeHHYO
NHOpMaLIMIO Ha NpaKTUKeE.

BnageTb: npakTudeckumu metogamu
0606LLeHNss MHhopMaLnK.

12. O6beM AMcuUNnHbI B 3a4eTHbIX eanHuuax/vyac. — 2/72.
dopma NpomMeXyTOYHOM aTTecTaluun: 3ader.

13. TpyAROEMKOCTbL MO Buaam y4ebHon paboTbl

TpynoemMKocTb
Bug yuebHow paboTbl Mo cemecTpam
Bcero 4
AyaNTOpPHbIE 3aHATUS 20 20
B TOM YuUcne: nekunmn 10 10
npakTu4eckme 10 10
nabopartopHble - -
CamocTodartenbHasi paborta 52 52
Wtoro: 72 72

13.1 CopepxaHue pa3genoB QUCLMNIIUHDI:

Ne
HanmeHoBaHue

n/n CopepxaHue pasnena aucUuUnnHbl

pasgena AucUUNnHLI

Peanusauus pasgena
AVCLMNANHBI C MOMOLLbIO
OHnaunH-kypca, QYMK *

1. Jlekuum

1 MoHaTtme o pullback-
aTTpakTope

MoHaTme o pullback-aTtTpaktope

https://edu.vsu.ru/enrol/in
dex.php?id=5901




2 BcnomoratenbHble pullback-nputarusatowee cemenctso. pullback-
cBefeHus nornowatouiee ceMencTBo. TpaekTtopHbin pullback-
nonyatTpakrop. TpaekTopHbin pullback-atTpakrop.
3 pullback-atTpaktopam | NocTtaHoBka 3agadn. BcnomorateneHasa 3agava.
cuctemMbl HaBbe— OnpegeneHne cnaboro pewenus. CylwecTsoBaHne
Crokca TPaAEKTOPHOr0 MMHMMArLHOIO Y MUHUMAIbHOTO
pullback-aTtTpakTopos.

2. NpakTnyeckme 3aHATUA

1 MoHsaTme o pullback- MoHaTme o pullback-atTpaktope https://edu.vsu.ru/enrol/in
aTTpakTope dex.php?id=5901

2 BcnomoratenbHble pullback-nputarneatowee cemelricteo. pullback-
cBedeHus norrowatowiee ceMencTBo. TpaektopHbin pullback-

nonyatTpakTop. TpaekTopHbin pullback-aTTpakTop.
3 pullback-aTTpakTopbl lMocTtaHoBKa 3agaun. BcnomoraTenbHas 3agava.
cucteMbl HaBbe— Onpegenenne cnaboro peweHus. CywlecTBoBaHne
Crokca TPaAEKTOPHOIr0 MMHMMAIBHOIO Y MUHUMAIBHOTO
pullback-aTtTpakTopos.

13.2. Tembl (pasgenbl) AUCUUNIIUHBLI U BUAbI 3aHATUN:

Ne HasBaHune Temsbl JNlekuun | Mpaktnyeckme | CamoctosatenbHas | Bcero

3aHATUSA paboTta

n

/

n

1 | NonsaTtne o pullback-aTTpakTope 3 3 17 23
2 | BcnomoratenbHble cBeAeHus 3 3 17 23
3 | pullback-atTpakTopbl cuctembl HaBbe—CTOKCa 4 4 18 26

Ntoro 10 10 52 72

14. MeToaun4yeckume ykasaHus ans oby4yaroLmxcs N0 OCBOEHUIO AUCLUNIINHbI

B npouecce npenogaBaHua AUCUUNINHBI UCMOMNb3YOTCA Takue Buabl yd4ebHon paboTbl, Kak
NeKuMu, npakTUYeckue 3aHAaTMS, a Takke pasnuyHble Buabl CaMOCTOATENbHOW paboTbl
obyyvarLmnxcs, Ha KOTopyt oTBoAUTCA 52 yaca. Ha nekumax pacckasbliBaeTcsl TeopeTUyeCcKui
MaTepuar, Ha NPakTUYEeCKUX 3aHATUSAX peLLalTCss NpPUMepbl N0 TeopeTuyeckoMy maTepwuany,
npountaHHoMy Ha nekumax. CamocrtodatenbHaa pabota obydalowmxca HanpasfeHa Ha
CaMOCTOATENBbHOE OCBOEHME BCEX TEM M BONPOCOB Y4E€OHON AMCUUNNHBI, NPEeAYCMOTPEHHbIX
nporpammon. CamoctodatenbHas pabota asnseTca obazartenbHbiM BUOAOM OeATENbHOCTU OIS
Kaxkgoro obyvarouerocs, ee o6bemM no yd4ebHoMy Kypcy onpegensietcs ydebHbiM nnaHom. [NMpu
camocTodaTenbHon pabote obyyawwuminca  B3aMMOOENCTBYET C  PEKOMEHAOBaHHbLIMMU
MaTepuanamm npyM MMHMManbHOM y4YacTun npenogasaTens.

CamoctosatenbHass pabota c  y4vyebHukamu, y4ebHbIMM  MOcCOOMsIMKM, MaTepuanamm
nepuoanyvecknx usgaHun n pecypcamum cetu Internet ssnsietca Haubonee 3pdeKTUBHLIM
METOLOM MOMy4YeHUs 3HAHWIW, MO3BOMSET 3HAYMTENbHO aKTMBU3UPOBATbL NPOLECC OBMaAeHus
UHdopmauunen, cnocobctsyetr 6onee rnybokoMy YCBOEHUIO UM3y4Yaemoro MaTepuwana,
dopmupyeT y oOyyalomUXCs 3aMHTEpecoBaHHOE OTHOLWIEHWE K KOHKpeTHon npobneme.
Bonpocsbl, KoTopbie BbI3bIBAKOT Y 00yYaloWMXCA 3aTpyAHEHUS NPW NOArOTOBKE, AOMKHbI ObITh
3apaHee COPMYNMPOBaHbl W O3BYYEHbl BO BpeEMSA 3aHATUA B ayautopum  ans
AONONHUTENBHOIO pa3bsiCHEHUSI NpenogaBaTesnem.

Ana ycnewHoro wn nNNOOOTBOPHOrO obecrneyeHns UTOroB CaMOCTOATENbHOM paboThbl
pa3paboTaHbl y4ebHO-MeToanYEeCKMe yKal3aHWsi K CaMOCTOATENbHOW paboTe CTyAeHTOB Hag
pasnuYHbIMK pasgenamu UCUUNANHGI.

Bce 3apaHusi, BbINOMHSIEMble CTyQeHTaMW CaMOCTOSATENbHO, MoAanexar nocrneayoLen
npoBepke npenogaBaTenem.

Mpw n3yyeHun kypca «lynbek-aTTpakTop ypaBHEHUI MTMOPOAMHAMUKNY obydatowmmes crieaqyeT
BHMMATENbHO CNyLllaTb U KOHCMEKTUPOBaTb MaTepuarn, nsnaraeMblil Ha ayauTOPHbIX 3aHATUSX.



Ana ero nNOHMMaHWA U  KaYeCTBEHHOr0 YCBOEHUSI  peKkoMeHayeTcs  crnegyrouias
nocnegoBaTenbHOCTb AENCTBUMN.

1. MNocne kaxgon nekuuMm cTygeHTam pekomeHayeTcss nogpobHo pasobpaTb NPOYMTaHHbLIN
TeopeTU4eckni matepuan, BblydMTb BCE onpegerneHns n opMynmnpoBKkM TeopeMm, pasobpaTb
npuMepbl, pelleHHble Ha nekumn. [epen cneaywowen nekumn obsisaTenbHO MNOBTOPUTL
Martepwuan npeablaywen nekunu.

2. lNMepen nNpakTMYeCcKMM 3aHATMEM 064A3aTenbHO MOBTOPUTL NEKUMOHHbIM MaTepuan. Nocne
NMPaKTUYECKOrO 3aHATMA ele pa3 pa3obpaTb pelleHHble Ha 3TOM 3aHATUW NpUMEPbI, nocrne
4yero MPUCTYNUTb K BbLIMOMHEHMIO AOMalLHero 3agaHus. Ecnu npu pelweHun npumepos,
3aflaHHbIX Ha AOM, BO3HMKHYT BOMPOCHI, 06A3aTenbHO 3agaTh Ha Criefyowem npakTu4eckom
3aHATUN UNN B NPUCYTCTBEHHBIM Yac npenogasaTternto.

3. Mpu nogrotoBke K NPaKTUYECKMM 3aHATUSIM MOBTOPUTb OCHOBHbIE MOHATUA MO TemMaw,
n3yunTb Npumepsl. Peluas 3agayv, npegBaputenbHO NOHATb, KAKOW TeopeTUYecKknn matepuarn
HY)XHO ucnonb3oBaTb. HameTuTb nnaH peweHusi, nonpoboBaTb Ha €ro OCHOBE peLnTb
npakTuyeckne 3agaqw.

3. Kpome 06bl4HOro Kypca B cucTeMe «OneKTPOHHbIM YHUBEPCUTET», BCE Heobxoaumble Ans
YCBOEHMUS Kypca MaTepuansl pasmeLLeHbl TaKke Ha caunte dakynbTeTa
https://math.vsu.ru/wp/?page_id=937.

15. lNepeyeHb OCHOBHOW W [OONOSIHUTENILHOW nUTEpPaTypbl, PECYpPCOB WHTEPHeET,
HeoGXOAUMbLIX AN OCBOEHUA AUCLUMUMIMUHbLI (CUCOK numepamypbl oghopmrssemcs 8
coomeemcmeuu ¢ mpebosaHusamu OCT u ucnonb3yemcs obwasi ck8o3Hasi Hymepauus Orisi
ecex 8Ud08 UCMOYHUKOB)

a) OCHOBHasa nuteparypa:

Ne n/n McToYHMK

1 3esaruH B.I"., KoHapaTtbeB C.K. ATTpakTopbl ANs ypaBHEHUI MOAENEN ABMKEHUS BA3KOYNpyrnx cpea//
M3paTenbcko-nonurpaduyeckuii LeHTp BopoHexckoro rocyHmsepcnteTta, 2010, 266¢.

2 3earnH B.I'., BopoTHukoB [.A.. Matematnyeckme mMoOeniv HEHbOTOHOBCKMX XWAOKOCTeRn: ydebHoe
nocobue no cneumansHocTn 010100 — MaTemaTuka//BopoHex: BI'Y, 2004.—42 c.

3 3esrvH B.I"., OMnTprneHkoB.T. AnnpokcnMmaLMOHHO-TOMNOMOMMYECKNin Noaxo4 K nccnegoBaHuio 3agad
rmgpognHamukn. Cuctema Hasbe-Ctokca / M.: YPCC, 2004.—112 c.

6) gononHuUTenbHasa nuTepaTypa:

Ne n/n McTOYHMK

4 BabuvH A.B. ATTpakTopbl 3BOMIOUMOHHbIX ypaBHeHu / A.B. babuH, M.W. Buwwuk. - M.: Hayka.- 1989.-
294 c.

5 NapgbpkeHckaa O.A. MaTtemaTtmnyeckune BONPOChl ANHAMUKM BA3KOM HECKMMaeMon xunakoctu / O.A.

JlagbbkeHckaa.—M.: Hayka, 1970.—288c¢
Temam P. YpaBHeHus Habe-Ctokca: Teopusi u yucneHHbin aHanus / P. Temam.—M.: Mup, 1981.—

6
408 c.

7 ["aesckun X. HenuHenHble onepaTopHble ypaBHEHUSA U onepaTopHble AnddepeHumnansHble ypaBHEHUS
/ X. laesckun, K. pérep, K. Baxapuac.-M.: Mup, 1978. — 336 c.

8 JTnoHc XK.J1. HekoTopble MeToabl peLleHnst HenNUHeNHbIX kpaeblx 3agad / XK.J1. JinoHc.- M.: Mup, 1972,

- 587 c.

B) 6a3bl AaHHbIX, MHOPMAaLMOHHO-CMPaBOYHbLIE N NONCKOBbLIE CUCTEMbI:

9 OnekTpoHHbIN kaTtanor 3HB BI'Y
http://www.lib.vsu.ru/?p=4

10 OneKTpoHHO-6MbnmoTeyvHasi cuctema nsgarensctea «JlaHb»
https://lanbook.lib.vsu.ru/

11 Cawnt cakynbTeTa
https://math.vsu.ru/wp/?page _id=937

16. NMepevyeHb y4eOHO-MeTOANYECKOro obecnevyeHns Ans CaMoCTOATEeNbLHON paboThl
| 1 | 3BsaruH B.I'., KoHapaTtbeB C.K. ATTpakTopbl AN ypaBHEHUN MOAenern ABUKEeHUa BA3Koynpyrux cpea// |



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%2Fmath.vsu.ru%2Fwp%2F%3Fpage_id%3D937&cc_key=

WapaTtenbcko-nonurpadguyeckun ueHTp BopoHexckoro rocyHusepcuteta, 2010, 266¢.

3aruH B.I'., BopotHukoB [.A.. Matematunyeckne mMoOenum HEeHbOTOHOBCKUX >XuAKocTen: ydebHoe
nocobue no cneumaneHoctn 010100 — MaTematuka//BopoHex: BI'Y, 2004.—42 c.

3BaruH B.I"., AmutprneHkoB.T. AnnpokcrmaunoHHO-TONONOMMYECKUI Noaxo K UCCneaoBaHuio 3agay
rmgpoguHammkn. Cuctema Hasbe-Ctokca / M.: YPCC, 2004.—112 c.

MonoxeHne 06 opraHmnsaLmm camocToaTenbHon paboTbl 06yyaoLwmxcs B BopoHexckomM
rocyaapCTBEHHOM yHMBEpcUTETE

17. WHdoOpmMaunoOHHbIE TEexXHONOrun, wucnonb3yemble AONA peanus3aumm y4ebHom
ANCLUNSINHBI, BKINOYasa nporpamMmHoe obecnevyeHne u uHhopmaLMOHHO-CNpaBOYHbIe
cucteMbl (NMpyn Heo6Xxo0AUMOCTH)

AucumnnmHa MoXeT peanu3oBbiBaTbCH C NPUMEHEeHUEeM AUCTaHUMOHHBIX obpasoBaTernbHbIX
TEXHOJIOTUN, Hanpumep, Ha nnaTdgopme «ONEKTPOHHbIN yHUBepcuteT BIry»
(https://edu.vsu.ru/enrol/index.php?id=5901)

MepeyeHb HeobxooMMOro nporpammMHoro obecneyeHus: onepaumoHHasa cuctema Windows unu
Linux, Microsoft, Windows Office, LibreOffice 5, Calc, Math, 6paysep Mozilla Firefox, Opera nnu
Internet.

18. MaTepnanbHoO-TeXHU4YECKoe obecneyeHme ANCUMUNIINHDI:

(npu ucnonb3oeaHuu nabopamopHo20 06opydoeaHUsl yKa3blgampb [10/IHbIU NepeyvyeHb, npu
b6onbwWwoM Konudyecmee 0bopydo8aHUsi MOXHO 6biHeCcmu OaHHbIU pa30esl 8 MPUIOKEeHUE K
paboyel npozpamme)

CneuunanunsnpoBaHHas mebernb.

[na camocTosiTenbHOM paboTbl MCNONb3YETCA Kacc C KOMMbIOTEPHOW TEXHUKOW, OCHALLEHHbIN
HeobXxo4MMbIM  MpOrpaMMHbIM  obecnevyeHmemM, 3NEeKTPOHHbIMU - YY4EBHbIMM  NoCOGMAMM 1
3aKoHodaTesflbHO - NpaBOBOM M HOPMATMBHOW MOUCKOBOW CUCTEMOW, MMEILLIMA BbIXOA B
rnobanbHyo ceTb.

Mpn peanusaumm QUCUMNANHBI C UCNOSb30BAaHMEM OUCTAHLUMOHHOIO 06pa3oBaHMsi BO3MOXHbI
AOMNOJTHEHNS MaTepuarnbHO-TEXHNYECKOro obecnevyeHns ANCLUUNINHLI.

19. ®oHA OLEHOYHbIX CPeacTB:

OueHo4HbIe cpeacTBa ANA NPoBeAeHUsA TEKYLLEN N NPOMEXYTOYHOWN aTTecTaumm
MopsgoKk  oOueHkn ocBOoeHust  obydarowmmmcs  yd4ebHOro  matepuana  onpegensieTcs
cogepXxaHnem cneayrwmnx pasgenoB ANCUNNNNHDI:

No H WNHankaTop(bl)
o auMeHoBaHue pasgena
KomneTteHuums(n) JOCTMKEHUSI OueHouHble cpeacTBa
n/n ancunnnuHel (Mogyns)
KOMMNeTeHuumn
1 MoHaTtme o pullback-atTpakTope AK-1 MKB-3.1 [loMaLLH1E 337aHUS,
MNKB-3 MKB-3.2 KOHTpOMbHas paboTa
MK-1.1 P P
2 BcnomoraTtenbHble cBeAeHus MKB-3.1 [omallHune 3agaHus,
MKB-3.2 KOHTpOnbHas pabota
MK-1
MKB-3 MK-1.1
MK-1.2
MK-1.3
3 pullback-aTTpakTopbl CUCTEMBI MKB-3.1 [omalHune 3agaHus,
HaBbe—CTOKCa MKB-3.2 KOHTpOnbHasa paboTa
MK-1
MKB-3 MKB-3.3
MK-1.1
MK-1.2
[MpomexyToyHasa aTTecTaums 3ayeT BbICTaBNAETCA NpuU ycneLHon caade
dopma KOHTpOnNS - 3a4€T KOHTPONbHOW paboThl

20. TunoBble OLEHO4YHbIe cpeAcTBa M MeToAMYEeCKMe MaTepuanbl, onpegensivowme
npoueaypbl OLeHUBaHUS
20.1. TeKywWMN KOHTPOIb YCNEeBaeMoCTH



KoHTponb ycneBaemMocT MO AUCUMNIIMHE OCYLLECTBMASETCA C MOMOLLbK  cregylowmx
OLIeHOYHbIX CPeACTB:

HomawHue 3adaHusi:

[1o meme 1. [loHamue o pullback-ammpakmope

3esruH B.I'., KoHgpateeB C.K. ATTpakTopbl Ans ypaBHEHUA MOAENEen ABMXEHUS BA3KOYMNPYrmx
cpepn// sgatenbcko-nonurpadudeckuit LeHTp BopoHexckoro rocyHnsepcuteta, 2010, 266c.
3apanue:

1. MpuBecTu kpaTKyto cxeMy noctpoeHus pullback-atTpakTopa.

[1o meme 2. BcriomocamersibHble ceedeHusi

3esrvH B.I'., KoHgpatees C.K. ATTpakTopbl Ans ypaBHEHUA MoAenen ABMXEHUS BA3KOYMNPYrmux
cpepn/l agatenbcko-nonurpadundeckuin LeHTp BopoHexckoro rocyHusepcuteTa, 2010, 266c.

3apgaHue:
1. Onucatb Bce 0603Ha4YeHus.
2. HanucaTb pasnuyne paBHOMepHbIX U pullback-aTTpakTopos.

1o meme 3 pullback-ammpakmopam cucmembl Hagbe—Cmokca
3esrvH B.I'., Kongpatees C.K. ATTpakTopbl ANns ypaBHEHUA MoAeNnen OBMXEHUA BA3KOYNPYrnx
cpepn// agatenbcko-nonurpadudeckun LeHTp BopoHexckoro rocyHnsepcuteta, 2010, 266c¢.

3apanue:
1. Onucatb Bce 0603Ha4YeHns
2. [okasaTb Teopemy 7.4.

MpumepHbLIX NepeYvYeHb 3aaayd AN KOHTPONbHOW PaboThl:
MpumepHbLIN NepeyvYeHb 3ada4 AN KOHTPonbHOU paboTbl No1:
KoHTponbHO-u3MeputenbHbIin maTtepuan Ne 1.

1. OnpepeneHuve cnaboro peleHns.
2. TeopeMbl cyLecTBOBaHUS MUHMManbHOro pullback-attpakropa.

Tekywmn KOHTpONb npeacTaBnseTr cobon NPOBEPKY YCBOEHUA y4ebHOro martepuana
TeOpeTUYECKOro N NPaKTUYECKOro Xxapakrepa, perynsipHoO OCyLLEeCTBIISEMYIO HA 3aHATUAX.

Llenb TekyLero KOHTpons:

OnpepeneHne ypoBHS CHOPMUPOBAHHOCTUM MNPOdECCUOHANBbHBLIX KOMMNETEHUMA, 3HaAHUKA W
HaBbIKOB AEATENbHOCTM B 0611acTu 3HaHWI, n3naraemMbix B Kypce.

3agaun TekyLwero KOHTPons: NPOBECTU OLeHBaHWe

1. YPOBHS OCBOEHUSI TEOPETMYECKMX W NPAKTUYECKMX MOHATUA, HayYHbIX OCHOB
npodeccuoHanbHON AeATENbHOCTMU;

2. cTeneHn roTOBHOCTM OOyvarLerocs NpUMEHATb TeopeTUYECKME U NPaKTUYEeCKUue 3HaHUS U
npodeccnoHanbHO 3Ha4YMMyH MHGOPMaLMIO, CHOPMUPOBAHHOCTU KOTHUTUBHBLIX YMEHUIA.

3. nNpuUoBpeTEHHbIX YMEHWUA, NPOdECCUOHANBHO 3HAYUMbIX ANs  NpodeccnoHansHON
AeATerlbHOCTN.

TekylMn KOHTPOSIb MNpefdHasHayeH Ansi NpoBepKM Xxoda W KadectBa (hopMmpoBaHus
KOMMeTeHUMn, CTUMYNMPoOBaHUA Yy4ebHOM paboTbl oOby4aemMbix W COBEpPLUEHCTBOBAHUSA
METOAMKN OCBOEHNA HOBbIX 3HaHUn. OH obecnednBaeTca NpoBeLeHNeM KOHTPOSbHOM paboThbl.
B xoge koHTponbHOW paboTbl obyyatowemycsa Bblgaetcsa KMM ¢ nepeyHem TeopeTUdecKkux
BOMPOCOB W npeanaraeTcsd OTBETUTb Ha [JaHHble BOMpocbl. B xoge BbiNonHeHus 3agaHumn
Hemnb3s MNoNb30BaTbCA NUTEPATYPON M KOHCMEKTOM JEeKUMiA, orpaHuyeHve no BpemeHu 90
MUHYT.

Ecnn Tekywasa atrectaums npoBOAUTCA B OUCTaHUMOHHOM cpopmaTe, TO  oby4aromimncs
AOIPKEH MMETb KOMMbITEP M OOCTYN B CUCTEMY «JMEKTPOHHbI YyHuBepcuTeT». Ecnun y
obyuvaroulerocs OoTCcyTCcTByeT Heobxogumoe obopygoBaHuMe wnu AOCTYyN B CUCTEMY, TO OH
065a3aH coobwuTb npenogasaTento 06 aTom 3a 2 paboumx gHA. Ha KOHTpombHyt paboTty B
ANCTAHLMOHHOM peXxumMme 0TBOAUTCS orpaHuveHmne no spemeHn 120 MUHYT.




20.2. NMpomexyToyHasa aTrecTauus

[MpomexyTodHas aTtrectaumsa npefHasHadyeHa Ang onpeferieHnsl YpoBHS OCBOEHUSI BCEro
obbema y4vebHom aucumnnuHbel. lMpomexyToyHas aTttectaumss no gucumnnuHe «[llynbek-
aTTpaKkTop ypaBHEHUW rMOopoavHaMUKM» npoBoauTca B popMe 3ayérta. [lpegHasHadeHa ans
onpegeneHns ypoBHSA OCBOEHMUSI BCero obbema y4ebHON AUCUMMNHDI.

lMpomexyTovHas atTectauums, Kak npasBuIio, OCYLLEeCTBNAETCSA B KOHLUe cemecTpa. Pe3ynbtathl
TeKylwen arrectaumm obyyalrllerocsa no peleHnio kadgenpbl MOrytT ObliTb Y4YTeHbl npu
npoBedeHun MNPOMEXYTOYHOW aTtTectaumn. [lpu HecornacuuM CTygeHTa, emy [JaeTcs
BO3MOXHOCTb MPONTU MPOMEXYTOUHYI0 atTecTtaumio (6e3 yyeta ero Tekylmux aTrectauumn) Ha
ob6LWMX OCHOBaHUSAX.

Mpn npoBegeHMM 3a4yéTa Y4YMTbIBAKOTCA pesynbTaTbhl KOHTPOMbHOM paboTbl U yyYnTbiBaeTCS
BbICTaBnsieMas npenogasartenem oueHka 3a paboTy B Xo4e NpakTUYeCKNX 3aHATUN.

Ecnm y oby4varoweroca ectb MNOMOXUTENbHAA OUEHKa MO KOHTPOSibHOWM paboTte U
nonoxuTenbHas oueHka paboTbl B xofe obyvyeHus Mo NpakTuke, TO BbICTaBNsaeTCcAa 3a4€T. Ecnu
oByyvalLWNnCa He NMeeT NONOXUTENbHOM OLIEHKN MO KOHTPOSIbHOW paboTe unn npakTuke, unm
He cornaceH C 3TOW OUEHKOW, OH MOXeT OTBEeTUTb Ha COOTBETCTBYIOLLME BOMPOCHI B XoAe
3a4éTa.

[MprmMepHbIM NepeYyeHb BONPOCOB:

MoHsaTne o pullback-atTpakTope

Cewmenctso pullback-nputarmsatoiiee, pullback-nornowatoulee, 0OTHOCUTENBHO KOMMNAKTHOE
TpaeKkTopHbIN, MUHMMarbHbIN TPAEKTOPHbLIN, MUHUMAanbHbIN pullback-aTtTpakTopsl
Teopewmsbl cywectsoBaHua pullback-attpaktopos

A WIN[F

Cuctema HaBbe-CToKca

BcnomoratenbHas HaYanbHo-kpaeBasi 3agaya

CyulecTBoBaHMNe craboro pelueHust

Honyctumoe cnaboe pelleHve

CyuwecTtBoBaHue Pullback-attpakrtopa cuctembl HaBbe—CTOKCa

OO (N[O o1

Ansa oueHnBaHMsa pesynbTaToB 06y4eHMs Ha 3a4eTe UCMNOMb3YTCA Criefytolie nokasarTenu:
1) 3HaHMe TeopeTUYECKNX OCHOB;

2) yMeHue pellaTb 3agaun nabopaTtopHon paboTbl;

3) yMeHue paboTtatb C UHPOPMALNOHHBLIMU pecypcamu;

4) ycrnelwHoe NpoxoxXaeHue TeKyLlen atTectaunn.

[nsa oueHnBaHMsA pedynbTaToB 0Oy4eHMs Ha 3a4eTe MCMNOSb3YeTCs WKana: «3a4TeHo», «He
3a4TEHOY.

CooTHoOLLEeHWe NokasaTenemn, KpUTEPUEB U LLUKasbl OLLE€HMBAHNA pe3ynbTaToB 00yyYeHus:

Kputepum oueHUBaHUA KOMNETEHUUN LLikana oueHoOK
BcectopoHHee, cuctemaTtnyeckoe n rmybokoe 3ayTeHo
3HaHWe y4ebHO-NporpaMMHOro Matepuana,
yMeHne cBo6OAHO BbINOMHATL 3a4aHus,
npeaycMoTpeHHble MporpaMmont. YcBoeHune
B3aUMOCBSI3el OCHOBHbIX MOHATUI OUCUUMIIUHBLI B
MX 3HadYeHun Ans npnobpeTaemon npodeccun.
MpobGernbl B 3HaHUSAX OCHOBHOIO y4ebHO- He 3a4yteHo
NporpaMmHOro matepuana, npyHUMnNmManbHble
OLUMOGKM B BbINMOMHEHNW NPEAYCMOTPEHHbIX
nporpaMmon 3agaHun.

20.3 ®dOHO OLEHOYHbIX cpeacTB C(OPMUPOBAHHOCTM KOMMNETEHUUN CTYOEeHTOB,
pekoMeHAyeMbIA ANA NpoBeAeHUA AMarHOCTUYeCKuX paboTt




Ne1 Myctb H* < C(R,,E,) L, (R,,E) — NpocTpaHcTBO TpaekTopuit. H* — -
a) NycToe;

0) HenycTOE.

OtBerT: 0)

Ne2 Henyctoe mHoxectBo Pc C(R,,E,) nL (R, ,E) Ha3biBaeTcs -, ecnu ans no6oro Bc H™,
orpaHuyenHoro B L (R, ,E), BbinonHeHo ycrosue

SUP e e (MU -V e e,

a) KOMMaKTHbIM;

0) npuTArnBaloLWmnM;
B) OTHOCUTESTbHO KOMMAKTHbIM.
OtBerT: 6)

Ne3 Henyctoe mHoxectBo PcC(R,,E,)nL_(R,,E) HasbiBaeTcs nputsarmBalowmm, ecnvu ang
noboro Bc H™, orpaHnyenHoro B L (R, ,E), BeInonHeHo ycrnosune

a) SupuEBinf veP HT(h)U'V H(RMEO) ;

6) sup ginf ITF(h)U-V H(RWEO) ,

B) Supuesinf veP \Tf(h)U'V H(R+,E0) .

OtBerT: 6)

Ne4 BepHo nun yteepxaeHne. MmHMManbHbIn aTTPakTop e4ANHCTBEHEH.
a) Aa;

0) HeT.

OrtBerT: a)

Ne5 MwuoxectBo PcC(R,,E,)nL,(R,,E) HasbiBaeTCcA ', ecnM OHO ygoBneTBopsieT
CcnegyLwmM yCnoBusIM:

1) MHoxecTBO P komnaktHo B C(R,,E,) n orpaHnyeroB L (R, ,E);

2) T(t)P> P ansa nboro t 2 0;

3) MHOXecTBO P aBNSeTCA NpUTArMBatoLLmMM.

a) TPaeKTOPHbIV NONyaTTPaKkTop;

0) TpaeKTOpPHbIN KBa3nMaTTpaKTop;

B) TPAEKTOPHbIN aTTPaKTop.

OtBeT: 06)

Ne6 MHoxectBo PcC(R,,E,)nL_(R,,E) HasbiBaeTcs -, ecnu ana mwoboro BcH™,
orpanuuenHoro B L (R, ,E), cylecTayeT h = 0 Takoe, 4To Anst moboro t = h T(t)BcP.

a) KOMMNaKTHbIM;

6) nornowarwmm;



B) NPUTSArMBaOLLMM.

OtBeT: 6)

Ne7 MuoxectBo PcC(R,,E,)nL, (R,,E) HasbiBaeTca nornowjarowmm, ecnv ansa noboro
BeH*, B L,(R,,E), cywecTtsyeT h=o0 Takoe, 4To AnNs nobOro t = h T(t)Bc P.

a) HENPEepbLIBHOIO;

6) orpaHN4YeHHOro;

B) HEMYCTOro.

OtBeT: 6)

Ne8 MuoxectBo PcC(R,,E,)nL, (R,,E) HasbiBaeTca nornowjarowmm, ecnv ansa noboro
B< H*, orpaHndeHHoro B L (R, ,E), cylwectByeT h =0 Takoe, 4To ANs noboro t = h

a) T(t)BcP;
6) T(t)B=P;
B) T(t)B #P.
OrtBerT: a)

Ne9 T[lycTb cywecTtByeT MUHMMAlbHbLIN TPAEKTOPHbLIM aTTpakTop u. loraa cyuwecTtsyet
rnobarnbHbI TPAEKTOPHbIA aTTPaKTOP U BbINOSIHEHO YTBEPXAEHNE

a) A=U(t)t20;
6) A#U(t)t=0;
B) A2U(t)t20.
OrtBerT: a)

NelO lMycTb cywiecTByeT MUHUMAsbHbLIM TPAEKTOPHbIA aTTPakTop u. Toraa CywecTByeT = U
BbINONHEHO yTBepxaeHne A=U(t)t20.

a) rnobanbHbIN TPAEKTOPHbLIA aTTPaKToP;

0) MMHMUManbHLIM TPAEKTOPHbIA aTTPaKToP;

B) TPAEKTOPHbIN KBa3MaTTpaKTop.

OrtBerT: a)

Nell BepHO nun yTBepXaeHue. o — NpeAenbHOe MHOXECTBO COAEPXUTCS B MNepeceveHuu
C(R,,E,)nL, (R, ,E).

a) Aa;

0) HeT.

OtBeT: a)

Nel2 [MycTb NPpOCTPaAHCTBO TPAEKTOPUN H* UMEEeT MUHUMAIbHbIN TPAeKTOPHbIA aTTpakTop u, U
nyCTb CyLIEeCTBYeT Pc H™* Mornowatrlee MHOXeCTBO, OTHOCUTeNbHO KoMmnakTHoe B C(R, ,E,)

n orpaHnyeHHoe B L (R, E), n TpaHCNSILMOHHO—MHBapUaHTHOE: T(t)P c P(t 2 O). Torga

a) U=0(P);



6) U +o(P);
B) U 20(P).
OrtBerT: a)

Nel3 lMycTb NpOCTPaHCTBO TPAEKTOPUN H* UMeeT MUHUMaIbHbIN TPAeKTOPHbIA aTTpakTop u, U
nycTb CyLleCcTByeT PcH™* - MHOXECTBO, OTHOCUTeNnbHO KomnaktHoe B C(R,,E;) u

orpaHuuentoe B L, (R, ,E), n TpaHcnaumoHHo—mHBapuanTHoe: T(t)P < P(t 2 0). Toraa U =o(P).
a) nornowatoulee;

6) HenycTOoE;

B) NpuTArMeatoLlee.

OrtBerT: a)

Nel4 [MycTb NPOCTPaAHCTBO TPAEKTOPUN H* UMEEeT MUHUMArbHbLIN TPAeKTOPHbIA aTTpakTop u, U
nycTb CyLleCcTBYyeT Pc H* nornowawpliee mMHoxectso, - B C(R,,E,) wn orpaHudyeHHoe B

L. (R, ,E), v TpaHcnsumoHHo—mHBapuanTHoe: T(t)P c P(t 20). Toraa U =w(P).
a) OTHOCUTENLHO KOMMaKTHOE;

0) orpaHMyeHHoeE;

B) HenycToe.

OrtBerT: a)

Nel5 lMycTb NpOCTPaAHCTBO TPAEKTOPUN H* UMEET MUHUMATbHbLIN TPAeKTOPHbIA aTTpakTop u, U
MycTb CyLLEeCTBYET P < H* MNOrnoLaroLlee MHOXeCTBO, OTHOCUTENBHO KomnakTHoe B C(R, ,E,)

n-8 L, (R,,E), n TpaHcnaumnoHHo—mHeapuanTHoe: T(t)P c P(t 2 0). Toraa U =w(P).
a) OTHOCUTESNbHO KOMMAKTHOE;

0) orpaHM4eHHoe;

B) KOMNaKTHOE.

OtBerT: 6)

Kputepum n wkanbl oueHuBaHusa 3agaHun ®OC:

1) 3apaHuga 3akpbIToro Tvna (BbLI6OP OOHOr0 BapuaHTa 0TBeTa, BEpHO/HEBEPHO):

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

2) 3agaHng oTKpbITOro TMna (KOPOTKUM TEKCT):

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

3) 3agaHng oTKpbITOro TMna (YMcrno):

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



3apaHua paspena 20.3 peKOMeHAYHTCA K MUCNOMb30BaHMIO NpU NpoBeAeHUun
ANAarHOCTUYECKUX pPaboT C LieNbo OLeHKM OCTaTO4YHbIX pe3ynbTaTOB OCBOEHUS OAAHHOW
AUCUMNNUHBbI (3HaHMW, YMEHUN, HaBbIKOB).

Mporpamma pekomeHgoBaHa HMC matematuyeckoro dakynsteta npotokon Ne 0500-06 ot
25.05.2023 r.
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