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PABEOYASA NPOMPAMMA YYEEHOW OUCLUUMNNUHbBI
61.B.1B.03.02 Teopus cteneHn penroribMoBbIX OTODpaXXeHUN 1 ee NPUNoXeHns

1. Wndp n HammeHoBaHWe HanpaBfeHUA NOArOTOBKMU:
01.04.01 MaTemaTuka

2. NMpodunb nogroroBku: MatemaTnyeckne mogenn ruapoanHaMmnKu
3. Ksanudmkauma seinyckHuka: Marmuctp
4. dopma obpasoBaHusa: O4yHas

5. Kacdbepnpa, otBevarowan 3a peanusaumio aucumnnunbl: Kadegpa anrebpobl n
MaTeMaTuyeckux MeToAoB rMapOANHAMUKN

6. CocTtaBuTenu nporpamMmmbl: npodeccop, 4.9.-M.H. 3BArnH Buktop Mpuropbesuy

7. PekomeHgoBaHa: HMC matemaTtudeckoro gakynbteTta npotokon Ne 0500-03
oT 28.03.2024 r.

8. YuebHbIn roa: 2025-2026 Cemectp(-bl): 4



9. llenn v 3apgayum y4ye6HON AUCLUNIIUHDbI:

L{enbto Kypca siernsiemcs

- OCBOEHME OCHOBHbIX MOHATUA Teopun (PpearosibMOBbIX OTOOPaXXEHUN U ee MPUTOXEHUA W
oBraieHne MeTodamMu MPUMEHEHUs 9TOM TeOpUM K pPeLUEeHUIO PasfnyHbiX MaTemMaTUyYecKux
3agau.

3adayu usyyeHus ducyuniuHbl

- dopmMmpoBaHne CNOCOOHOCTEM MPUMEHEHUs  MaTeMaTumdecknx ¢GopmanmsmMoB B
npodgeccuoHanbHOM AeATeNIbHOCTU

- BblpaboTKa HaBbIKOB U YMEHWUI NO NPUMEHEHUIO MOMYYEHHbIX 3HaHUW NPU UccnegoBaHUN
pasnuyHbIX Moaenen rmapoanHaMmnkn

10. MecTo yuye6HOM ancumnnnHbl B cTpykType OOI:

OucumnnuHa «Teopust cTeneHn ppearonibMoBbIX OTOOPaXXEeHUN 1 €€ NPUNOXEHUSI» OTHOCUTCS K
yacTtu, hopmmupyemMon yyacTHukamum obpasoBaTesnbHbIX OTHOWweHun Bbroka 1 aucumnnuH no
BbIGOpY.

[ns ero ycnewHoro ocBOeHNs HeOBXOANMbI 3HAHUS U YMEHUs!, NPUOBpPETEHHbIE B pe3ynbTaTe
obyyeHnsa no npegwecTteyoWwMM agucuunnmHam: Teopus Jlepe-lLlayaepa eé obolieHnsa wu
NPUNOXeHUs, PYHKUMOHAIbHbIM aHann3, MaTeMaTuyeCcKnin aHanus.

CtyoeHT pormkeH cBobogHO BrageTb  (PYHKUMOHANbHbIM  aHanu3oM, aremMeHTamu
MaTeMaTuyeckoro aHanmsa, obnagaTb NonHbLIMK 3HaHMAMU Teopuu Jlepe-LLayaepa.
OucumnnuHa sBnseTca npefwecTBYOWeENn ONd KypcoB MaTeMaTU4ecKoro MoAesniMpoBaHus,
BCEX crneumanbHbIX KypCcoB, U3yYalLmnx 3agadm mateMaTuyeckon ousmku.

11. KomneTeHuun oby4arowerocs, hopmmpyemMbie B pe3ynbTaTe 0CBOEHUA AUCLUNIIUHbI:

Kopn HaseaHue Koa(bl) WHpmnkaTtop(bl) MnaHnMpyemble pesynbTaTbl
KOMMEeTEHL MU oby4eHus
MK-1 CnocobeH MK-1.1 O6bnapaet 6onbwnMm 3HaTb: 3apybexHyto u
pewartb 3agaudv 0OBbEMOM 3HAHMIN B 061aCTU | OTEYECTBEHHYIO NUTEPATYpPY B
aHanuTU4ecKoro MaTeMaTn4eckomn obnacTtn matemaTnyeckon
Xapakrepa, rMapoANHAMUKM rMapoAMHAMUKM
npegnonararoLLmx YMeTb: hopMynmnpoBaTb NOCTAHOBKM
BbIGOp K OCHOBHbIX 3a4a4y MaTeMaTuyecKom
MHoroobpasue rMOpoaMHaMUKK, hopmMynmpoBaThb U
aKTyanbHbIX [JoKa3blBaTb TEOPEMbI NPegMeTHOM
cnocobos obnactu
peLueHus 3agaq Bnagetb: UCTOYHMKaMU
MaTeMaTn4ecKom MHdOopMaLMK, TeOPETUYECKMMM
rMAPOANHAMMUKM noaxoAamMu K uccnegoBaHuio
MaTeMaTU4ecKon rmagpoanHamMmKku
MK-1.2 YMmeeT HaxoauTb, 3HaTb: COBpeEMEHHbLIE METOAbI
dopmMynunpoBaTh 1 peliaTb NpoBeAEHUSA HAYYHbIX
CTaHAapTHblE 3a4ayn B nccrnegoBaHun, noaxoabl K aHanmay
COBCTBEHHOW Hay4HO- Hay4HO-UccnegoBaTenbCkMx paboT
uccrnegoBaTtenbCKom YMeTb: HaxoauTb, (OPMYynMpoBaTh U
OedarenbHoCTU B obnacTu nccnenoBaTb paspeLnmocTb B
MaTemMaTu4eckomn Hay4HO-UCCneaoBaTenbLCKON
rMOpPOAMHAMUKM [eATenbHOCTU
Bragetb: meTtogamun uccrnenoBaHus
W pelleHnsa Knaccudecknx mogenemn
rMapoaMHaAMUKM
MK-1.3 VimeeT npakTnyeckuin onbIT 3HaTb: COBpEMEHHbLIE METOAbI
Hay4HO-UCCnefoBaTENbCKON | aHanu3a Hay4YHO-UCCIeaoBaTENbCKUX
OesaTenbHoCTM B obnactu paboT, OCHOBbI Hay4HO-
MaTeMaTn4eckom nccregoBaTeNbCkon AeATENbHOCTY B
rMapoAMHAMUKM obnacTtn matemaTnyeckon
rMapoAMHAMUKM
YMeTb: onpegendtb n pa3BuBaTh
TeMaTWKy Hay4yHOro UccrnegoBaHus
BnageTtb: coBpeMeHHbIMU MeTOAaMU
Hay4yHOro aHanusa B obnacTu
MaTeMaTM4eCcKon rmapoguHaMumKn




12. O6bemM gucUMNNNHBLI B 3a4€THbIX eAuHMLax/yacax B COOTBETCTBUU C Y4E€OHbIM
nrnaHom — 2/72.
dopma NpoMeXyTOYHOM aTTecTauum - Ik3ameH

13. Buabl y4eb6HOM paboThl:

TpygoeMKocTb (4achl)
Bug yuebHoun paboThl Bcero Mo cemecTpam
4
AyanTopHble 3aHATUS 20 20
B TOM Yuncne: nexkunmn 10 10
npakTnyeckne 10 10
nabopartopHble - -
CamocTodaTtenbHas pabota 16 16
KoHTponb: 36 36
Wtoro: 72 72
13.1 CopgepXaHue ANCUUNIIUHbI:
Ne HaunmeHoBaHue pasgena CopepxaHue pasgena QUCLMNInHbI
n/n | QUCUNNVHBI
1. Nlekuun
1 BaHaxoBbl NpocTpaHCcTBa 1 Tononorunyeckme n3oMopdur3ambl NMHENHBIX HOPMUPOBAHHbIX
nVHewHble dpearonibMoBbl NPOCTPAHCTB.
oToBpakeHus MognpocTpaHcTBa. Tononornyeckne NpsiMble CyMMbl 1 TOMOMOrNYeckue
OONOHeHus
JInHenHble dpearonbMoBbl onepaTopbl.
KoppekTtop u perynatop cdpearornbmoBa onepartopa.
MHaekc dopearonbMOoBbIX OTODPaXKeHUN.
2 CrteneHb dpearonibMoBbIX CobCTBEHHbIE 1 3aMKHYTblE OTOBpaXKeHUS.
oTOOpaxeHun KoHcTpyKumsi cTeneHn cobCcTBEHHbIX hpearonbMOBbBIX OTOOpaXKeHWH
HeoTpULATENBHOIO MHAOEKCA. HeoTpuLaTeNbHOIO MHAEKCA.
MeTog KOHEYHOMEPHON KoppeKTHOCTb onpefeneHus CTeneHu.
penykuumn JleMma «0 BOPOTHUKEY.
Cnyyan bpearonbMoBbIX OTOOpaXKeHWI HYNEeBOro MHAeKca
CaoncTBa cTeneHu
CBOWCTBO rOMOTOMNNYECKOW MHBAPMAHTHOCTM
2. NpakTnyeckme 3aHATUA
1 BaHaxoBbl NnpocTpaHcTBa U Tononoruyeckne n3oMopdPU3MbI IMHENHBLIX HOPMUPOBAHHBIX
nVHenHble opearonsMoBbI NPOCTPAaHCTB.
oTobpakeHus MognpocTpaHcTBa. Tononornyeckne npsiMblie CyMMbl U TOMOMOrMYecKue
OONOHeHus
JInHenHble ppearonbMoBbI OnepaTopsbl.
KoppekTop v perynsatop cdpearonsmoBa onepaTopa.
MHaekc dopearonbMOoBbIX OTODpaXKeHUN.
2 CreneHb hpearonbMoBbIxX CoOCTBEHHBIE U 3aMKHYTbIE OTODPaXKEHUSI.
oTOOpaxeHWn KoHcTpyKumst cTeneHn cobCcTBEHHbIX (hpearonbMOBbIX OTOOpaXKeHWH
HeoTpULATENBHOIO MHAEKCA. HeoTpuLaTeNbHOIO MHAEKCA.
MeTog KOHEYHOMEPHOMN KoppeKTHOCTb onpefeneHus CTenexu.
peoykuumn Jlemma «0 BOPOTHUKEY.
Cny4yan copenronbsMoBbIX OTOOPaXXEHMIN HYNEBOro MHAEKCa
CBoMncTBa CTeneHu
CBOWCTBO rOMOTOMNNYECKOW MHBAPMaHTHOCTM
13.2. Tembl (pasgenbl) AUCUUNIIUHBI U BUAbI 3aHATUN:
Ne HasBaHue Temsbl Jlekuun | Mpaktuueckme | CamoctodatenbHas | Bcero
n/n 3aHATMSA paboTta
1 BaHaxoBbl NpocTpaHCTBa U NUHENHbIE 5 5 8 18
dpenronbmoBbl 0OTOBpaXkeHus
2 CTteneHb pearonbMOoBbIX OTOBpPaXXeHUN 5 5 8 18
HeoTpuuaTensHoro nHaekca. Metoz
KOHEYHOMEPHOW peayKuuu
OK3ameH 36
Utoro 10 10 16 72




14. MeToaunyeckne ykasaHus ans ody4vyarowmxca no 0CBOEHUIO AUCLIUNIIUHbI

B npouecce npenogaBaHua ANCUMNIAWHBI UCMONb3YOTCA Takue Buabl yd4ebHon paboTbl, Kak
neKkuMu, npakTuyeckue 3aHAaTMS, a Takke pasnuyHble Buabl CaMOCTOATENbHOW pPaboThbl
obyyvaroLmxes, Ha KoTopyto oTBoauTcs 16 YacoB. Ha nekuusax pacckasbiBaeTcsi TEOPETUYECKNI
MaTepuar, Ha MPakTUYEeCKUX 3aHATUAX peLLaloTCs NpUMepbl MO TeopeTuyeckoMy maTepuany,
npoynMTaHHoMy Ha nekuymax. CamocTtosTenbHass pabota obyyalwmxcs HanpasreHa Ha
CaMOCTOATENBHOE OCBOEHME BCEX TEM U BOMPOCOB YY4EOHOW ANCUUNIUHBI, NPeayCMOTPEHHbIX
nporpammon. CamoctodatenbHas paboTta aBnsetca obss3artenbHbiM BUOAOM OEATENbHOCTU AN
Kaxkgoro obyvatouerocs, ee o6bemM no yd4ebHoMy Kypcy onpenensietcs ydebHbiM nraHom. Mpu
camocToATenbHOM paboTe  obyvawowmnca  B3aMMOAENCTBYET C  peKOMeHOOBaHHbIMU
MaTtepuanamv npyM MMHMManbHOM y4acTumn npenogasaTens.

CamoctoaTenbHass pabota C  yyebHuKamu, y4ebHbiMM  nocobuamu, MmaTepuanamm
nepuoanyecknx M3gaHun u pecypcamm cetn Internet sisnsietca Haubonee apdPeKTUBHBIM
MeTOAOM MOSyYeHUs 3HaHUM, NO3BONAET 3HAYUTENBHO aKTUMBU3MPOBATb MpPoUEecC OBnageHUs
nHdopmauunen, cnocobcteyetr 6onee rnybokoMy YCBOEHWUIO UM3y4yaemoro MaTepuana,
dopmupyeT y obyyalomxcs 3anmHTepecoBaHHOE OTHOLUEHME K KOHKpeTHoW npobneme.
Bonpocekl, KoTopble BbI3bIBAKOT Y 00yYaloLWMXCA 3aTpyaHEHUS NPW MNOArOTOBKE, LOMKHbI ObITh
3apaHee COPMYNMpPOBaHbl W O3BYYEHbl BO BpeEMdA 3aHATUA B ayautopum  Ons
AOMNOJSTHUTENBHOIO pasbsACHEeHUS NpenoaBaTtenem.

Ana ycnewHoro u nNNOOOTBOPHOrO obecrneyeHns UTOroB CaMOCTOATENbHOM paboThbl
paspaboTaHbl y4ebHO-MeToanYEeCKME YKasaHUs K caMoCTosTernbHoM paboTe CTyoeHTOB Haf
pasnuyHbiMM  pasgenamu  AucuunnuHel. Bce  3agaHus,  BbINOMHSEMble  CTydeHTamu
CaMOCTOATENbLHO, NognexaT nocnenyoLlen NposBepke npenogasaTtenem.

Mpn n3yveHnn kypca «Teopus cTeneHn PpearoribMoOBbIX OTOBPaXKEHUA U ee MPUITOXKEHUSA»
obyvarowmmca cnegyet BHUMATENbHO crywaTb U KOHCMEKTMPOBaTb MaTtepuar, nsnaraemboli Ha
ayauUTOPHbIX 3aHATMAX. [Ons ero NOHMMaHWA W KayeCTBEHHOrO YCBOEHUS pekoMeHOyeTCs
cnefyoulasa nocrnegoBaTenbHOCTb AENCTBUMN.

1. MNocne kaxgow nekuun cTygeHTam pekoMmeHayeTcs nogpobHo pasobpaTb NPOYUTaHHbLIN
TeopeTn4ecknin matepuan, BblyduTb BCe onpeneneHns n opmynmpoBKn TeopeM, pasobpaTtb
npuMepbl, pelleHHble Ha nekumn. [lepen cnegywowen nekumn obsizaTenbHO MOBTOPUTL
Martepwuan npeablayLwen nekuuu.

2. lNMepen nNpakTMYeCKMM 3aHATMEM 06HA3aTenbHO MOBTOPUTL NEKUMOHHbIM MaTepuan. lNocne
NPaKTU4YECKOro 3aHATUS elle pa3 pas3obpaTb pelleHHble Ha 3TOM 3aHATUMM NpuMepbl, nocne
4yero MpUCTYNUTb K BbIMOMHEHMIO AOMallHero 3agaHus. Ecnn npu pelwweHun npumepos,
3afaHHbIX Ha OOM, BO3HMKHYT BOMPOCHLI, 0643aTesNibHO 3afaTb Ha CreayrwemM NpakTU4eCcKom
3aHATUM NN B NPUCYTCTBEHHBIN Yac nNpenogaBaTento.

3. Mpn noarotoBke K NPaKTUYECKMM 3aHATUSIM MOBTOPUTb OCHOBHbIE MOHATUA MO TemMaw,
n3yunTb Npumepsbl. Pelwas 3agayv, npegBaputenbHO NOHATb, KAKOWM TEOPETUYECKMIA MaTepuarn
HY)XHO Mcnonb3oBaTb. HameTuTb NnaH peweHusi, nonpoboBaTb Ha €ro OCHOBE peLnTb
npakTuyeckue 3agayu.

4. Kpome 06bIMHOro Kypca B CUCTEME «INEKTPOHHbIN YHUBEPCUTETY», BCE Heobxoaumble Ans
YCBOEHMUS Kypca Martepuansl pasmMeLLeHbl Takxe Ha canTte hakynbTeTa
https://math.vsu.ru/wp/?page_id=937.

15. NepeyeHb OCHOBHOW W [OONONIHUTENbLHOM JNUTepaTypbl, PECYpPCOB WHTEpPHET,
HeobXoAUMbIX ANA OCBOEHUSi AUCUMNNUHbI (CIIUCOK numepamypbl oghopmrsiemcsi 8
coomeemcmeuu ¢ mpebosaHusmu TOCT u ucrnionb3yemcsi obwias ckeosHasi Hymepauusi 05s
gcex sudoe8 UCMOYHUKO8)

a) OCHOBHag nuTeparypa:

Ne n/n NCTOYHKK

1. 3esarvH B.I",, Kongpatbe C.K. ATTpakTopbl 4N ypaBHEHUI MoAeNen ABWKEHUS BA3KOynpyrux cpeq//
M3paTenbcko-nonurpaduyecknii LeHTp BopoHexckoro rocyHnsepcuteta, 2010, 266c¢.

2. 3esaruvH B.I", PatuHep H.M. Tononormnyeckne metoapl B TEOPUM HENUHENHBIX PpearonbMOBbIX
oTobpaxeHui n nx npunoxenus / B.I. 3earvH, H.M. PatuHep. - M.: Hayka.- 2019.- 543 c.

0) oononHWUTenbHaga nuTepartypa:


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

Ne n/n NcTOoYHMK

3. Temam P. YpaBHeHus HaBbe-Ctokca: Teopus n yucneHHbin aHanns / P. Temam.—M.:Mup, 1981.— 408 c.

4, Becos O.B. UHTerpanbHble npeactasneHunsa oyHKuun n Teopembl Bnoxerusi / O.B.becos, B.MM.UnbuH,
C.M.Hukonbckuii. —M.: Hayka, 1975. — 480 c.

6. Cobones C.J1. HekoTopble npyMeHeHNst PyHKLMOHANBHOIO aHann3a B Matemartudeckon gusmke /
C.J1.Cobones.-M.: Hayka, 1988. — 333 c.

7. laeBckuin X. HennHeliHble onepaTopHbie ypaBHEHMS U onepaTopHble auddepeHumanbHble ypaBHeHUs /
X. MaeBckun, K. I'pérep, K. 3axapmac.-M.: Mup, 1978. — 336 c.

8. JInoHc XK.J1. HekoTopble MeToAbl pelleHmnst HeNMMHEHbIX KpaeBbix 3agad / XK.J1. JlnoHc.- M.: Mup, 1972. —
587 c.

9. PekTopuc K. BapnaunoHHble MeToabl B Matematmyeckom domaunke n texHuke / K.Pektopuc.-M.: Hayka,
1985. - 589 c.

10. Peiinep M. Peonorusi / M.PenHep. — M.: dusmarrus, 1965. — 224 c.

11. Tpycaenn K. MNepBoHauanbHbIN Kypc paunoHanbHON MexaHuku cnnowHblx cpeq / K. Tpycaenn. — M.:
Mwp, 1975. — 592 c.

12. JInoHc XK.J1. HekoTopble MeToAbl PELUEHNsT HENMUHENHBIX kpaeBbix 3agay / XK.J1. JlnoHc.-M.: Mup, 1972, —
587 c.

B) 6a3bl AaHHbIX, MHOPMALMOHHO-CMPABOYHbIE N MOUCKOBbIE CUCTEMBI;

Ne n/n NcTOYHMK

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

14. CanT pakynbTteTa
https://math.vsu.ru/wp/?page id=937

16. MNepeyeHb y4yeOHO-MeTOAMYECKOro obecnevyeHUs Ansi CaMOCTOATENIbHOW paboTbl
(y4ebHo-Mmemoduyeckue pekomeHOauyuu, rocobus, 3adayHUKU, Memoou4YecKue yKa3aHus 1o
8bIMNOJTHEHUI Npakmu4yecKux (KOHmMpOorsbHbIX) pabom u 0p.)

Ne n/n NcTOYHMK

1 3BarvH B.I'., PatuHep H.M. Tononormyeckne Metoabl B TEOPUM HENMHENHBIX OPELrofibMOBbIX
) oTobpaxkeHu n nx npunoxenus / B.I'. 3esrmH, H.M. PaTtnHep. - M.: Hayka.- 2019.- 543 c.

2 JInoHc XK.J1. HekoTopble MeTOAbl pelleHnsa HeNMHenHbIX kpaesbix 3agad / XK.J1. JlnoHc.- M.: Mup, 1972.
' —587c.

3 MonoxeHne 06 opraHM3auun camocTossTeNbHOM paboThl oOyyatoLmxcsi B BopoHexckom
' rocyfapcTBeHHOM yHMBepcUTeTe

17. WHdOpMaALMOHHbIE TEXHONOrMU, MUCNONb3yeMble pANnA peanusauum y4ebHoOWM
AUNCUMNNUHBI, BKIOYasa nporpaMmmMHoe obecneyeHme u MHOpMaLMOHHO-CNpaBoOYHble
cuctembl (Mpu Heo6XO0AMMOCTH)

AucumnnmHa MoXeT peanu3oBbiBaTbCA C NPUMEHEHUEM AUCTaHUMOHHBIX obpasoBaTeribHbIX
TEXHOSTOTUMN.

lMepeyeHb HeOBGXoaMMOro nporpammMHoro obecnedenus: onepaunoHHas cucrtema Windows unm
Linux, Microsoft, Windows Office, LibreOffice 5, Calc, Math, 6pay3sep Mozilla Firefox, Opera nnu
Internet.

18. MaTepnanbHoO-TeEXHUYECKOE obecneyeHme QUCLUNIINHDI:

(npu ucnonb3oeaHuu nabopamopHo20 060pydo8aHUsl yKa3bieéampb MOJHbIU MNepPeYeHb, npu
b6onbwoM Konudyecmee 060pydo8aHUsi MOXHO 6biHecmu OaHHbIU pa30esl 8 MpUurioXeHUe K
pabouel npozpamme)

CneuunannanpoBaHHasa mebensb.

[ns camoctosiTenbHOM paboTbl MCNOMb3YETCA KNacc C KOMMbOTEPHON TEXHUKOW, OCHALLEHHbIN
HeobXoauMbIM MNPOrpaMMHbIM  0becrneyeHneM, SNEKTPOHHbIMM  y4eOHbIMKM nocobusamn
3aKkoHogaTesnlbHO - MNPaBOBOM M HOPMATMBHOM MOMCKOBOW CUCTEMOW, MMEKLWMA BbIXOO B
rnobanbHyo ceThb.

Mpn peanusaumm ANCUMNANHBI C UCNOSb30BAaHMEM AUCTAHLMOHHOMO 06pa3oBaHMsi BO3MOXHbI
AOMNOJTHEHNSI MaTepuarnbHO-TEXHNYECKOro obecnevyeHnsa ANCLUUNINHLI.

19. ®DoHA OLEHOYHbIX CPEeacTB:
OueHo4HbIe cpeacTBa ANA NpoBeAeHUs TeKYLLEen N NPOMEXYTOYHOWN aTTecTaumum


http://www.lib.vsu.ru/?p=4
https://vk.com/away.php?to=https%3A%2F%2Fmath.vsu.ru%2Fwp%2F%3Fpage_id%3D937&cc_key=

MopsdoK OUEeHKM OocBOoeHuss  obydawlwmmucs  y4ebHOro MaTepuana  onpegensieTcs
coaepXaHMeMm crneayLmx pasgenos ANCUMUNINHDI:

WNnaukaTop(bl)
Ne HanmeHoBaHue pasgena ouCuunivHbl
KomneTteHumsa(n) | BOCTMKEHUSN OueHouHble cpeacTBa
n/n (mopgyns)
KOMMETEHL MM
1 BaHaxoBbl NpoCcTpaHCTBa U NIMHENHbIE AK-1 MK-1.1 [omaluHune 3agaHus,
dpenronbmMoBbl OTOBpaKEHNS MK-1.2 KOHTponbHas paboTa
2 CreneHb opearonbMoBbIX HomaluHve 3agaHus,
oTOBpaXkeHuin HeoTpULLATENBHOTIO MK-1 MK-1.1 KOHTpoIbHasi paboTa
nHgekca. Metoa KOHeYHOMEpPHOM MK-1.3
peaykumu
lMpomexyToyHas aTTectauusi
[MepeyeHb BOMPOCOB K 3K3aMeHy
dopma KOHTPOIS - IK3aMeH

20. TvnoBble oOUEHOYHbIE cpeAcTBa M MeToAMYEeCKME MaTepuanbl, onpegensirowme
npoueaypbl oLueHUBaHUS

20.1. TeKyLWMN KOHTPOIb yCNeBaeMoCcTu

KoHTponb ycneBaemMocTM MO AUCUUMNSIMHE OCYLLECTBNAETCS C MNOMOLLbI  crnegyroLmx
OLIEHOYHbIX CPeACTB:

HomawHue 3adaHusi:

[To meme 1. baHaxo8bl IpocmpaHcmea U JiuHelHble chped20/1bMOo8bl OmobpaxkeHusi

3esrvH B.I'., PatuHep H.M. Tononornyeckne mMetoabl B TEOPUN HENUHENHBIX (PpearonbMoBbIX
oTobpaxeHun un nx npunoxenus / B.I. 3earuH, H.M. PaTtuHep. - M.: Hayka.- 2019.- 543 c.
3apaHue:

1. Hokasatb Cneacteue 1.1.1.
2. Hokasatb Teopembl 1.1.2 1 1.1.3
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3esarvH B.I'., PatuHep H.M. Tononornyeckne metoabl B TEOPUN HESNMHENHBIX PpearonbMoBbIX
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3apaHue:

1. HanucaTb KpaTkyld CXeMy KOHCTPYKUUW CTENeHW COBCTBEHHbIX (pearonibMoBbIX
oTODOpaXxeHU HeoTpuLAaTeNbHOrO MHAEKca
2. MokasaTb, YTO CTaHOAPTHble OnpedeneHus OeNcTBYOT B criydae dpearonbMOBbIX

oToOpaXeHu HyneBoro nHaekca

MpumepHbLIN NepeyvYeHb 3aday AN KOHTPOJIbLHOU paboThl:

KoHTponbHO-u3meputenbHbin maTtepman Ne 1.

1. Tononornyeckne nNpsmble CyMMbl U TOMOJSIOrMYecKkne JOMNOSTHEHWS.
2. JleMma «O BOPOTHUKEY.

TekyLwun KOHTPOMb nNpeactasnsieT cobon npoBepKy YCBOEHUS y4ebHOro matepmana TeopeTUYeCcKoro u
NPakTU4ECKOro xapakrepa, perynspHo oCyLeCcTBNAEMYI0 Ha 3aHATUSX.

Llenb TekyLiero KOHTpons:

OnpegeneHne ypoBHA cOPMUMPOBAHHOCTU MNPOeCcCMOoHanbHbIX KOMMETEHLUMIA, 3HaHWA M HaBbLIKOB
AesaATenbHOCTN B 06r1acTu 3HaHWI, n3naraemblx B Kypce.

3agaun TekyLwero KOHTPONA: NPOBECTU OLeHNUBaHME

1. YPOBHSI OCBOEHUSI TEOPETUYECKUX U MPAKTUYECKUX MOHATUN, HayYHbIX OCHOB MpodyeccuoHansHom
AEeATenbHOCTY;

2. CcTeneHn TOTOBHOCTU OOy4aloLerocss MPUMEHSATb TEeOpeTMYeckue Uu MpakTU4eckne 3HaHus W
nNpogeccnoHansHO 3HauYMMyo MHopmau Mo, ChopMUPOBAHHOCTU KOTHUTUBHBIX YMEHUN.

3. NPMOBPETEHHBIX YMEHUIN, NPOECCUOHANBHO 3HAYNUMbIX AN NPodeccMoHanbHON 4eATENbHOCTMY.
Tekylinn KOHTPOSIb MNpefHasHavyeH Ans MNpoBEpKM Xoda W kKadecTBa (POPMUPOBAHUSA KOMMNETEHLUN,
CTUMYNUPOBaHUA y4ebHon paboTbl oby4aembiXx U COBEPLUEHCTBOBAHWSA METOAMKM OCBOEHWUS HOBbIX
3HaHun. OH obecneunBaeTca NpoBegEeHNEM KOHTPONbHOM paboThl.

B xoge koHTpornbHOM paboThl obyyatowemycs Bolgaetcd KMM ¢ nepedyHeM TeopeTUdecKnx BONpPOCOB U




npegnaraeTca OTBETUTb HA OaHHble BOMPOCHl. B xo4e BbINOMHEHUSA 3ajaHui Hemnb3si NoNb30BaTbCA
nuTepaTypon N KOHCNEKTOM NEKLMIN, orpaHmndeHme no BpeMeHn 90 MUHyYT.

Ecnu Tekywasn atrectaums npoBoAUTCS B AUCTAHLMOHHOM hopmate, TO 00yyaroLUnes AOMKEH UMETb
KOMMbIOTEP M OOCTYN B CUCTEMY «IONEKTPOHHbLIN yHMBepcuTeT». Ecnu y obydatoweroca otcyTcTByeT
Heobxogumoe obopygoBaHue nnu 4OCTyn B CUCTEMY, TO OH 0653aH coobLmMTb NnpenogasaTento 06 3Tom
3a 2 paboumnx gHA. Ha KOHTponbHyt paboTy B OMCTAHLUMOHHOM peXMMe OTBOAUTCS OrpaHuUyeHue no
BpemeHn 120 MUHyYT.

Kputepun oueHKM KoMneTeHUun (pe3ynbTaToB OOy4YeHUs) nNpu TeKyllerM aTrectauuu
(koHTpONbLHOM paboTe):

— OUEHKa «OT/INYHO» BLICTABMSETCA, €CMM HEe MEHee 4eM Ha 4YeTblpe MATbIX BCEX 3aJaHun
KOHTpONbHOM paboTbl AaHbl NpaBumbHbIE, NOSMHbIE U rNyboKMe OTBETHI, pacKpbiBaloWme yBEpeHHOe
3HaHWE CTYAEHTOM MOHSITUIN, 3aKOHOMEPHOCTEMN, MPUMHUMMNOB, (PaKTOB, COAEPXKALLUMXCA B KOHKPETHbIX
mMaTepuanax rno TeMe; BbICOKY) COOPMUPOBAHHOCTb Yy HEO aHANUTUKO-CUHTETUYECKUX onepaumn n mnx
yCneLwHoe NpMMEHEHNE Npu U3NOXEHUN N3y4aemoro maTepuana;

— OLEHKa «XOpOLLUO» BbICTABMNAETCS, €CNM He MeHee YeM Ha [Be TpeTn Bcex 3afaHumn
KOHTPOmNbHOM paboTbl AaHbl NpPaBUSIbHbIE, MOMHbIE U TNYOOKME OTBETHI, pacKpblBalOLWME OOCTAaTOYHOE
3HaHWE CTYAEHTOM MOHATUA, 3aKOHOMEPHOCTEN, MPUHLMMNOB, (HAKTOB, COAEPXKALLMXCA B KOHKPETHbIX
MaTepmanax no Teme; XOpoLUyo CHOPMUPOBAHHOCTb Y HEr0 aHaNUTUKO-CUHTETUYECKMX onepauun u B
LLeNoM MX afeKBaTHOE NMPUMEHEHUE MPU U3TNOXEHMN N3y4aeMOoro maTepuana;

— OUEHKa «YyO4OBNETBOPUTENbHO» BbLICTABMSAETCS, €CNW NPaBUSIbHO BbLIMNOJIHEHO HE MeHee
MOMIOBMHbI BCEX 3aJaHWA KOHTPOSbHOW paboTbl, NpM 3TOM AONyCKaeTcs HeaoCcTaTOyHasi MofHoTa wu
rnybvHa OTBETOB, B KOTOPbIX CTYAEHTOM MNPOAEMOHCTPUPOBAH HEOOXOOUMbIA MUHUMYM 3HAHWUIA
MOHATWI, 3aKOHOMEPHOCTEWN, NPMHLUMUMOB, haKTOB, COAEPKALLMXCA B KOHKPETHBLIX Matepuanax no Teme;
cnabass cOPMUPOBAHHOCTb Y HEro aHanuTUKO-CMHTETUYECKMX Onepauuni, 3aTpygHEeHWs B WX
NPUMEHEHUN NPU U3NOXKEHUN N3y4aeMoro maTepuana;

— OLUEHKa «HeydOBNEeTBOPUTENBHOY» BbICTABNSETCA, €CNMM C MWHMMAnbHO HeobXoanMbIM
YPOBHEM PpELLEHNS BLINOSTHEHO MEHEe MOJSIOBUHLI BCEX 3a4aHWA KOHTPOSMbHOW paboTbl, OTBETHI
OEMOHCTPUPYIOT HEe3HaHWe WU MOBEPXHOCTHOE 3HaHWE CTYLEHTOB MOHATWIA, 3aKOHOMEPHOCTEWN,
NPUHLUMMNOB, (PAKTOB, COAEPXKALLMXCSA B KOHKPETHBIX Matepuanax no remMe; HeCOopMUPOBAHHOCTb Y HEFO
AHaNUTUKO-CUHTETUYECKMX ONepaLnii.

KonnyecTBeHHas LWiKana oueHoK:

— OLleHKa «OTNIMYHO» BbICTaBNsAeTCA, ecnn 6e30WndoYHO BbINoNHEHO He MeHee 80% 3agaHui
KOHTPONbHOM paboTbl, KAYECTBO PELLEHNS] KOTOPbIX COOTBETCTBYET KPUTEPUIO OLIEHKN «OTIIUYHOY;

— OLEHKa «XOpOoLLO» BbICTaBNsaeTcs, ecnu 6e30wmnboYHo BbINONHEHO He MeHee 66% u He Bonee
79% 3agaHuin KOHTPONbHOM paboThbl, KAYECTBO pPeLUeHUsI KOTOPbIX COOTBETCTBYET KPUTEPUSAM OLIEHKM
«XOpPOLLO»,

— OLEeHKa «yOOBNEeTBOPUTENBHO» BbICTABNAETCA, ecriv 6€30WmnboYHO BbINONHEHO He MeHee 50%
n He Oonee 65% 3agaHW KOHTPONbHOM paboTbl, KAYECTBO peLleHMst KOTOpPbIX COOTBETCTBYET
KPUTEPUSM OLIEHKM «YOOBNETBOPUTENBHOY;
— OLEHKa «Hey[ooBneTBOpPUTENbHO» BbICTaBNAeTCHA, ecnu 6e30WwnboYHO BbiNoNHEHO MeHee 50%
3aaHUN KOHTPOSIbHOM pPaboTbl, Ka4ecCTBO peLUeHMs] KOTOPbIX COOTBETCTBYET KPUTEPUSIM OLIEHKM
«HEeyaoBNeTBOPUTENBHOY.

20.2. NMpomexyToyHasa aTrecTauums

[MpomexyToyHaa aTtrectauus npefHas3HayeHa [Ans onpeneneHns YpoBHA OCBOEHUA BCero
obbema y4yebHOM pgucuunnuHbl. [MpomexyTodHaa aTTectauma no gucuunnmHe «Teopus
cTeneHn penroribMoBbIX OTOBPaKEHUN N €€ NPUNOXEHUS» NPOBOANTCA B hopMe IK3aMeHa.
MpepHasHayeHa onga onpeneneHns ypoBHsS OCBOEHNSA BCcero obbema y4ebHOoM ANCLUNINHGI.
[MpomexyTodHaa aTTecTaums, Kak npaBuio, OCyLLeCTBNAEeTCS B KOHUe cemecTpa. Pesynbtatbl
Tekyllen artrectaumm obydarowerocs no peleHnto kadeapbl MOryT OblTb YYTEHbl NpU
npoBegeHun MpPOMeXyTodHoW aTtTtectaumn. [lpu Hecornmacuu CTydeHTa, eMy [JaeTtcs
BO3MOXXHOCTb MPONTU MPOMEXYTOYHYHO aTTecTtauuio (6e3 yyeTta ero Tekylwmx aTrecrtauyun) Ha
Oo6LLMX OCHOBaAHUAX.

[Mpn npoBeAeHUN 3K3aMeHa y4MTbIBAOTCA pe3ynbTaTbl KOHTPONbHOW paboTbl U y4nTbIBaETCS
BbICTaBnsieMas npenogasarenem oueHka 3a paboTy B Xxo4e NpakTUYeCKUX 3aHATUN.

Ecnm y oby4varoweroca ectb NOMOXWTENbHAA OLEHKa MO KOHTPOSibHOW paboTte U
nonoxuTernbHas oueHka paboTbl B xoge O0y4yeHUs No nNpakTuKke, TO OUEHKa MO 3K3aMeHy




BbICTaBMSAETCH Kak cpefHee apudMeTMYecKoe AaHHbIX OLEHOK C OKpyrieHue OecAaTbiX oSien
no marematmyeckum npasunam. Ecnm obydarowminca He unmeeT MONOXUTENbHON OLEHKM
KOHTPOSIbHOW paboTe unu npakTuke, UM He corfnaceH C 3TOW OLEHKOW, OH MOXET OTBETUTb Ha
COOTBETCTBYHOLLME BOMPOCHI B XOA€E 3K3aMeHa.

[MpuMepHbIM NepeyYeHb BONPOCOB:
Tononornyeckne n3oMopdU3Mbl JIMHENHBIX HOPMUPABAHHBLIX MPOCTPAHCTB.

nOJJ,I'IpOCTpaHCTBa. Tononorn4yeckne npAMble CyMMbl U TONONorn4eckne AonosiHeHns

JInHelnHble opearonbsMoBbI ONepaTopbl.

KoppekTop u perynatop dpearonsmosa onepaTopa

CoBCTBEHHbIE U 3aMKHYTblE OTOBPaKEHNS.

WHaekc dpearonsmoBbix OTOBpaXkeHUn

KoHCTpyKUNS cTeneHn cobCTBEHHbIX pearonbMOoBbIX OTOOPaXKeHUN HEOTPULLATENBHOrO MHAEKCA.

KoppeKkTHOCTb onpeaeneHns CTeneHu.
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JleMma «O BOPOTHUKEY.

Cnyyan (ppegronosMoBbix OTOBpaXeHWn HyneBoro nHaekca

e
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CBoucTBa cTeneHu

=
N

CBOWCTBO rOMOTONNYECKON MHBAPUAHTHOCTU

[ns oueHnBaHNa pesynbTaToB 00y4YEHNA Ha 9K3aMeHe UCMONb3YITCS crieayrLuime
nokKasartenu:

1) 3HaHMe TeopeTN4eCKNX OCHOB;

2) yMeHue pellaTb 3agaudun

3) YMeHUS NPUMEHATb 3HaHUS B NpodeccrnoHansHom cgepe;

4) ycnewHoe NpoxoXaeHne TEKyLLEN aTTecTauunu.

,D,J'Iﬂ oueHnBaHNUA pPe3ynbTaToB J3K3aMeHa WCNOoNb3yeTCA wWkKasia: «OTIIMYHO», «XOpPOoLUOo»,
«yOOBIETBOPUTENTBHOY», «HEYAOBNETBOPUTENBHOY.

CooTHOLIEeHWe nokasaTernen, KpUTepUEB M LLKarbl OLEHUBAHUSA pe3ynbTaToB 0byyYeHus
nokasaHbl B criegyrouien tabnumue:

YpoBeHb
KpuTtepun oueHMBaHNSA KOMMeTEHLNIA cpopmupoBaH | Lkana oueHok
HOCTH
KoMMeTeHunin
lMonHoe cooTBeTCTBME 06YYaOLWMMCS BCEM MoBblweHHbIn | OTNUYHO

nepeyYncrieHHbIM NoKa3aTensam rno Kaxaomy 13 BONPOCOB KOHTPOSIbHO- | YPOBEHb
N3MepuTENBHOro Matepuana.

OGyyaowuiics B MOMHOM Mepe BnageeT MNOHATUAHBLIM arnnapaTom
AaHHoW obnactM Hayku (TeopeTMyecKMMM OCHOBaMW OWUCLUMIUHGI),
crnocobeH WUNNICTpMpOBaTL  OTBET  MpuMepamMu, MPUMEHATb
TeopeTU4eckne 3HaHUs ONs PeELleHUsl NpakTUYeckux 3agady B obnactu
Kypca, CTyAeHT ymeeT paboTaTb C pasnMYHbIMU  WUCTOYHMKaAMMU
Hay4YHOW WMHpopMauMK, rpamMoTHO U NpPaBWUIIbHO MPEeACTaBMsieT CBOMU
pes3ynbTathbl, MpaBuibHO OTBeYaeT Ha Bonpockl KUM

HecooTtBeTcTBME OTBETa ObGy4daroLlerocs ogHOMY M3 MepedncrieHHbix | basoBbin XopoLwuo
Bblle Mokasatenem (K OOHOMY M3 BOMPOCOB  KOHTPOJSIbHO-
N3MEepUTENBHOIO MaTepuana) n npaBuWIbHbIN oTBeT Ha | ypOBEHb
OOMOMHUTENbHBIA BONPOC B Npegeniax nporpamMmmbil.

nnn

HecootBeTcTBMe oTBeTa obOyvaiwouweroca nwobbiM  OBYM U3
nepeyYmcrneHHbIX Nokasatenen (NMMbo AByM K O4HOMY Bomnpocy, NMbo no
OOHOMY K  KaXOoMy  BOMPOCY  KOHTPOMbHO-U3MEPUTENbHOMo
MaTepuana) v npasunbHble OTBETbI Ha [ABa AONOMHUTENbLHbBIX BONpoca
B nNpegenax nporpaMmmsl.

HecootBeTcTBME oTBeTa oOOyvawuweroca nwobbim  asym 13 | NMoporosbi YposneTtsopu-
NMepeyYncrieHHbiX  MokasaTene W HenpaBWibHbI ~ OTBET  Ha | YPOBEHb TEnbHO
AOMOSHUTENBHBIV BOMPOC B Npedenax nporpaMMbl.

nnn

HecootBeTcTtBMe oTBeTa obydaioweroca nobbiM  Tpem U3
nepeyYncrieHHbliX nokasaTener (B pasnuyHbIX KOMOMHaUusiX Mo
OTHOLLUEHMIO K BOMPOCAM KOHTPOIbHO-U3MepUTENBHOrO MaTepumana).




HecooTtBeTcTBMe oTBeTa obyvatowierocst MobbiM U3 NEPEUYNCTIEHHBIX | — HeynosneTtsopu
nokasaTernen (B pasnuyHbIX KOMBMHaALMUAX MO OTHOLLEHUIO K BONpocamM TENbHO
KOHTPOIbHO-M3MepPUTENbHOrO MaTepuana).

20.3 ®oHA OLEHOYHbIX CPeACcTB C(hOPMUPOBAHHOCTU KOMMNETEHLMIA CTYAEHTOB, peKOMeHAYeMbIN
AnNA npoBeAeHUsA AUuarHocTU4Yeckux pabor

Nel Byaem rosoputb, 4To nonyrpynna {S,} 3amkHyTa, ecnu ans noboro t =0, Ans mobon * B E
nocnegosatensHocTy {b, }C E BbinonHsI0TCS cneayoLme cBONCTBA:

1) b,, — b, € E B Tononornyeckom npoctpaHctee E;

2) nocneposarensHocTb {S,b, } cxoautca B E;, umeem npegen lim S.b, =b, .

m— oo

OTBeT: orpaHM4YeHHON

Ne2 Ecru nonyrpynna {S, } -+, 7o HT =[H "].

OTBeT: 3aMKHyTa

Ne3 MMycTb cywectByeT komnaktHoe B C(R,,E,) u orpaHuyeHHoe B L_(R,,E) nputsrusatowee
MHOXeCTBO p [N NpoCTpaHcTBa Tpaektopuit w+ . Mycte nonyrpynna {S, } orpaHuyeHa n 3amkHyTa.

Torpa *** aTTpakTop A MPOCTPaHCTBa TpaekToput 1+ aABnsetca rnobansHbiM E,E, — aTTpaktopom.
OTBeT: rmobanbHbIN
Ne4 Myctb cywectByeT komnaktHoe B C(R,,E,) u orpanunuyenHoe B L (R,,E) nputarusatowee

MHOXEeCTBO p AN NpocTpaHcTBa Tpaektopun w~. lyctb nonyrpynna {S,} - u 3amkHyTta. Torga

rmobanbHbI - aTTPakTop A MPOCTPaHCTBa TpaekTopun K-+  sBnsetca rnobanbHeiM  EE, —

aTTPaKTOPOM.
OTBeT: orpaHuyeHa

Ne5 Myctb cywectByeTr komnaktHoe B C(R,,E,) u orpanunuenHoe B L (R,,E) nputarusatowee
MHOXEeCTBO p [AMNS MpocTpaHcTBa Tpaektopun w+ . Myctb nonyrpynna {S, } orpaHuyeHa un . Torga

rnobanbHbI - aTTpakTop A NPOCTPaHCTBa Tpaektopum wH+ aBnaetca rnobanbHbiM  EE; —

aTTPaKTOPOM.
OTBeT: 3aMKHyTa

Ne6 lMyctb E,E, — nBa 6aHaxoBbix NpocTpaHcTBa Takux, 4To EC E | , npuyem BnoxeHne HemnpepbIBHO.
Ecnu yHKumMsa o npuHagnexuT LOO(O,M; E) 1 HenpepbiBHA Kak OYHKUMA CO 3HaYeHusimn B £, To oHa

HenpepbiBHA Kak PYHKUMSA CO 3HAYEHUAMN B E .
OTBeT: cnabo

Ne7 MycTtb E,E, — nBa 6aHaxoBbix NpocTpaHcTBa Takux, 4To EC E, , npuuem BnoxeHne HenpepbIBHO.
Ecnu dyHKUMA  NpUHaanexuT LOO(O,M;E) M " KaK YHKUMS co 3HaveHusimu B E;, To oHa cnabo

HenpepbiBHA Kak PyHKUMSA CO 3HAYEHUAMN B E .
OTBeT: HenpepbIiBHA

Ne8 ®PyHkumsa n3 knacca C(R, , E,) cnabo HenpepbIBHbI U ** CO 3HAYEHWSAMU B E .

OTBeT: orpaHM4eHbI

Ne9 ®yHkums n3 knacca C(R,, E,) cnabo " n orpaHM4eHbl CO 3HAYEHUSIMU B E .

OTBeT: HenpepbIBHbI

NelO T[lpoctpaHctBo H' cC(R,,E,)n L, (R,,E) HasbiBalOT NPOCTPAHCTBOM TpPaEeKTopui, a ero

ANIeMEeHTbI ***
OTBerT: TPpaeKTopnamum

Kputepun u wkanbl oueHnBaHusa 3agaHmm ®OC:

1) 3agaHusa 3akpbiToro TMna (Bbibop 0gHOro BapyaHTa oTBeTa, BEPHO/HEBEPHO):




e 1 6ann — ykasaH BEpHLIN OTBET;
e 0 6annoB — yka3zaH HEBEpPHbIN OTBET.

2) 3apaHns oTKpbITOro Tuna (KOPOTKUM TEKCT):

e 2 6anna— ykasaH BepHblil OTBET;
e 0 Gannoe — ykasaH HEBEpPHbIN OTBET.

3) 3apaHus oTKpbITOro TMna (4mcno):

e 2 0anna - yka3aH BEpHbI/ OTBET;
o (0 6GannoBs — ykasaH HEBEPHbIN OTBET.

3apaHusn pasgena 20.3 peKOMeHAYHTCA K UCMONMb30BaHUIO NPU NPOBeAEeHUN ANAarHOCTUYECKUX
paboT c uenblo OLUEeHKN OCTaTOYHbIX pe3yribTaTOB OCBOEHUS AaHHOM AUCLMNIIUHBLI (3HAHUNA,
YMEeHUW, HaBbIKOB).

Mporpamma pekomeHgoBaHa HMC maTtemartnyeckoro dakynbteta npotokon Ne 0500-03
oT 28.03.2024 r.
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