[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO

NHbopmaums o Bnagenbue:

®WNO: Edanos Anexceli Banepbesuy

[lomxHocTb: [iupektop HEBUHOMBICCKOTO TEXHONOTMYECKOro MHCTUTYTa (Punman) CKDY
[lata nogmucanus: INIARACFEPETBO HAYKHU U BRICIIET'O OBPA3OBAHNSA POCCUMICKON ®EJEPALIN
YHuKkanbHbiit nporpavdpgiepatbHOe TOCYZapCTBEHHOE aBTOHOMHOE 0()pa3oBaTe/IbHOE YUPEXKeHHe BICIIIEr0
49214306dd433e7a1b0f8632f645f9d53c99e3d0 ob6pa3oBaHys

«CEBEPO-KABKA3CKUI ®EOEPAJIbHBIN YHUBEPCUTET»

YTBEP)XJALO
HOupexktop HTU (pumman) CKOY
EdanoB A.B.

PABOYASA ITPOI'PAMMA JUCHIAIIVIMHBI (MOY JI51)

MaremaTtuka
HanpasneHnve noagroToBKu 15.03.02 TexHo/iOrnyeckue MallvHbI U
obopyJoBaHue
HarmpapnieHHOCTS (TIpodub )/ crieliianu3alus [udpoBbie TeXHO/IOTUM TIPOEKTHPOBAHUS U
yTIpaBJIeHUsI TEXHOJIOTHYeCKUM 000pY/J0BaHHEM
I'ox Hauana oOyueHust 2025
dopma oOyueHUs OuHast OUYHO-3a04Hast
Peanusyercs B cemectpe 1,2 1,2

Pa3pa6orano
ripodeccop Kadeaps 'uM/]
[MTamkoBckuii A.B.

CraBpomnosnb, 2025 T.



1. Ilestb ¥ 3aJaY4 0OCBOEHMS AMCHUIUTUHBI (MOAYJ/IA)
Lenblo u3yueHUst AUCIMIUIMHBI «MaremMaThKa» SIBJISIETCS pa3BUTHE CIIOCOOHOCTH CTy/leHTa
OCYLL[eCTB/ISITh TIOWCK MaTeMaTh4yecKod WH(OpMalid, TIPOBOJUTL ee KPUTHMUECKWN aHa/lu3 U
CHHTE3, TIPUMEHSITb 0a30Bble MaTeMaTUUeCKHe 3HaHHUS, MeTO/bl MaTeMaTUYeCKOrO aHaju3a |
MO/IeJIMPOBaHMS B pellieHUH TIpodecCHOHaMbHBIX 3a/iau.

3aziauu JUCIUITIMHBI « MaTemMaTrKa»:
- oOyueHHWe CTYZeHTOB OCHOBHBIM MaTeMaTMUeCKUM MeToJaM, HeoOXOJUMbIM [/ Ty1yboKoro
U3yueHHs OOIT|eMHKeHePHBIX, TEXHUUECKUX U CIeIUaTbHBIX AUCIIATUIVH,;
- pa3BUTHE JIOTUUECKOTO W aJrOPUTMHUECKOTO MBbIILIeHNs, TOBbIlIeHre O0OIlero ypoBHs
MaTeMaTUueCKOU KyJ/bTyphbl;
- BbIpaboTKa HaBBIKOB MaTeMaTHUeCKOr0 MCCJIeIOBaHUS TIPUKJIAJHBIX BOIMIPOCOB, MPUMeHEeHUs!
COOTBETCTBYHOLEro (pU3MKO-MaTeMaTUUeCKoro amnrapaTa, MeTo/loB aHaau3a U Mo/leIMpOBaHus,
TEOPeTUYeCKOro M SKCIIePUMEeHTATbHOTO HCC/el0BaHUsl TIPU pellleHnd TpodeCCHOHATbHBIX
3ajau;
- oOyueHue CTy/IeHTOB MeTo/laM 00pabOTKHM U aHanM3a pe3y/bTaTOB UMCIeHHBIX U (PU3NUecKux
9KCMePUMEHTOB, TOMCKY, KPUTHUYECKOMY aHaau3ly W CUHTe3y uHdOpMal[uu, TMpPUMeHeHUIO
CUCTeMHOT0 TI0IX0/Ia /i/Is pellieHusl T0CTaB/IeHHbIX 3a/1ay.

2. MecTo AMCHMILUTMHBI (MO/1y/1) B CTPYKType 00pa3oBaTe/IbHOM MPOrpaMMbl
MucipmmiHa «Marematrka» oTHOcuTcs K 6s1oky B1.0.10 o6si3atenbHol yacT yueGHOTO
TjIaHa.

3. IlepeuyeHb nIaHHpPyeMbIX pPe3y/ILTAaTOB 00y4YeHHs MO JUCLUIUINHE (MO/Y/II0), COOTHECEHHBIX C
I/IAaHUPYEeMBIMHM pe3y/IbTaTaMH 0CBOeHHsA 00pa30BaTe/ILHON MPOrpaMMbI

Kopg, popmynuposka Kopg, dbopmynrpoBka nHavkaropa | IlinaHupyemble pe3ysbTaThbl
KOMITeTeHLIUU 00yueHHs TI0 AUCLIUTIINHE,
XapaKTepU3yIoLUe 3Tarbl
(hopMrpoBaHus
KOMITeTeHLIUH,
VHJWKaTOPOB

YK-1 WU-1 yk1 Bbifensier ipobseMHyto | [ToHMMaeT CyIIHOCTb U
CrniocobeH OCyIIeCTB/ISATh | CUTYaL[HIO, OCYII[ECTBIISIET ee 3HaueHWe MaTeMaTH4eCKUX
MOUCK, KPUTUYECKUI aHa/u3 ¥ [IMarHOCTHKY Ha OCHOBE | OCHOB U 3aKOHOB, CYLL{HOCTb
aHa/Iu3 U CUHTe3 CUCTEMHOI'0 IO X04a Y 3HaueHue MHopMalLy B
vH(popMaLy, MPUMEHSITh Pa3BUTUM COBPEMEHHOI0
CUCTEMHBIN MIOAXOZ, 11 obmjecTBa

pelieHus noctasieHHbIX | /-2 yk.1 OCYIeCTB/sSIET MOUCK, [Tonyuaet u obpabaTbiBaeT
3aza4 oTOOp ¥ CHUCTeMAaTH3aLUI0 r“HGOpMaLYIo 13
VMH(pOpMaLWK /7151 Onpe/ie/ieHNst pa3/IMUHBbIX UCTOYHUKOB [I/Is1
a/lbTepHATUBHBIX BApUAHTOB peleHus

CTpaTerMyecKux pelleHul B npogecCUOHAIbHBIX 3a/ja4
npo0/IeMHON CUTYaluH 13 00/1aCTH TEXHOJIOTUUeCKHe
MaIlIMHbI 1 000pyIOBaHME.
HVcrionb3yeT aHa/TUTUUECKUE
Y YUCJIeHHbIe METO/bI
peleHus 3aja4y
rpodeccroHanbHOM
JlesITeJIbBHOCTH, MeTO/bI
06paboTKy nHbOpPMAIHH C
WCII0/1b30BaHeM
TIPUKJIaJHBIX TIPOrPaMMHBIX
CpefiCTB




N-3yk.1 onpepenser U
OLIEHUBAET PUCKHU BO3MOKHBIX
BapHAHTOB pellleHuH MpobeMHOM
CUTYaIlWH, BbIOMpaeT
ONTHMAaJbHBINA BapDUAHT €€
peleHus

NuTepripetupyer,
CTPYKTYPUPYET U
odopmisieT HH(OPMAL[HIO
pe3yJ/IbTaToOB HUCC/IeI0BAHUM
Y 9KCIIEPUMEHTOB W3
ripoeccroHabHOM
06Js1acTy B IOCTYITHOM J1s1
JIPYTUX BUJIE.
OO6ecrieurBaeT MpUMeHeHHe
HaBBIKOB PabOTHI C
KOMITBIOTEPHBIMU
rporpamMMaMu JIJist
JTUCTaHLIMOHHOT O
obpa3oBaHus B 06/1acTH
MaTeMaTHKH, HaBbIKaMU
CaMOoOpraHu3alyy yue6Horo
TIpoLIecca /ijisi peleHust
CJIOXKHBIX 3a/1au
MaTeMaTHKH,
TIPe/TI0/IararoI{MU
CaMOCTOSITe/TbHBIN BHIOOD
MeTO/Ia peleHust

OIIK-1

CriocobeH NpUMeHsITb
eCTeCTBEHHOHAYYHbIE U
oO0IIeMH)KeHepHbIe 3HAHMS,
MeTO/IbI

MaTeMaTHueCcKOro aHain3a
Y MO/Ie/TUPOBAHMS B
rpodecCOHATBEHOU
JesATeTbHOCTH

NI-1 onk-1 3HAKOM C OCHOBaMu
€CTeCTBeHHOHAYYHBIX U
OOIT[eMH)KeHEePHBIX 3HAHWH,
METOZIOB MaTeMaTHUeCKOro
aHasiM3a U MO/Ie/TMPOBaHUsI B
npodeCCOHAIBHOM JeATeTbHOCTU

IToHuMaeT OCHOBHBIE
MeTO/Ibl MaTeMaTHUeCKoro
aHa/ii3a ¥ MOJie/TMPOBaHus
B rpoeccroHabHOM
J1esiTe/IbHOCTH,
TeopeTuyeckKue u
SKCIepUMeHTa/IbHbIe
JlaHHbIe MO/IeJIMPOBaHUs B
rpodeccroHanbHOM
JlesiTe/IbHOCTH

N-2 onk.1 aHaNIA3UpyeT
eCTeCTBeHHOHAayYHbIE U
o0IIerH>XeHepHbIe 3HaHUS,
MeTO/[bI

Amnanusupyer
ecTeCTBeHHOHayYHbIe U
o0IIerH>XeHepHbIe 3HaHUS,
MeTozbl. [IpumMeHsieT
TeopeTHuecKue 1
JKCTIepUMeHTa/IbHbIe
JJaHHBbIE MO/IeNIMPOBAHKS B
npodeccroHaibHOU
JesITeNIbHOCTH

N-3 onk-1 IpUMeHsIeT MeTO/bl
MaTeMaTUuecKkoro aHaausa u
MO/Je/IUPOBaHus B
npodecCOHaTbHOM /1eTe/IbHOCTH

Ognajen HaBbIKAMHU
pellieHus 3a/jau, CBsI3aHHbIX
C MaTeMaTHYeCKuM
MO/Ie/TMPOBaHuEM U
aHanu3oM. Vcrnosb3yer
HaBBLIKY pellleHus 3a7ay,
CBSI3aHHBIX C
ripoeccroHaNbHOM
JlesITeJIbHOCTBIO




4. O0beM yueOHOM AUCIUITHHBI (MOAy/151) U opMBbI KOHTpOJIs *

O0bem 3ansaTuit: Bcero: 9 3.e. 324 akaz.u. OO, 0O3D0,
B aKa/l. yacax B aKaJ|. yacax
KonTakTHas pabora:
JleK1ju1/v3 HUX TIpaKTUYeCKast TIO/IrOTOBKa 50/0 14/0
JlabopaTopHbIX pabOT/HU3 HUX MPAKTUYECKasl MOAr0TOBKA 0 0
[TpaKTHUYECKHMX 3aHSATHI/M3 HUX TIPAKTHUECKast O/r0TOBKA 68/0 28/0
CamocrosTe/bHas padora 116 210/0
DopMBbI KOHTPOJISA
OK3ameH 12 12
3auer - -
3aueT C OLleHKOMU - -
KypcoBble paboThbI HeT HET

* ucuuryimHa (MOAY/b) TIpeflyCMaTpHBAeT IIPMMeHeHHWe 3IeKTPOHHOro o0yueHws,
JMCTaHLIMOHHBIX 00pa30BaTe/IbHBIX TEXHOIOTUH (ecau UHOe He yCmAaHoe1eHO 06pa3oeamenbHbIM
cmaHoapmom)



5. CopeprkaHue AMCHUILUIUHBI (MOAYJ/IfA), CTPYKTYPHUPOBaHHOE 10 TeMaM (pa3je/iaM) C yKa3aHHeM KO/IMYeCTBa YacoB U BH/IOB 3aHATHU

Pa3zen (Tema)
UCIIVTIJTAHBI ¥ KPAaTKOe
CoZiep>KaHue

dopMUpyeMbl
e
KOMIIETeHL1H,
WH/JWKAaTOPbI

ouHasi popma

OYHO-3a04Hasi (popma

KoHnTakTHas paboTa
o0yyJaronmxcs ¢
TperiojiaBaTesieM /U3 HUX B
(bopMe MpakTHUECKOt
TO/IFOTOBKH, 4aCoB

Jlekiuu
[TpakTrueckue
3QHSTHS
JTabopaTopHbie
paboThI

CamocTosiTe/nbHas pa60Ta, YyacoB

KoHTtakTHast paboTa o0yuaromuxcs ¢
nperofiaBaresieM /U3 HUX B popme
MIpaKTUYeCKOM MO/ITOTOBKH, YaCcOB

Jlek1uu

ITpakTueckue
3QHSTHS
JTabopartopHble
paboThI

CamocTosTe/bHas pa60Ta, YyacoB

®opmel
TeKy1Llero
KOHTPOJIS




BBegenue B

JUCIATIIMHY
Mecto [UCLUIUIVHBI
«Maremartuka» B

Pa3BUTHU CIIOCOOHOCTEH
OCYIIECTB/ISITb  TIOUCK

MaTeMaTHYecKo
vHbopMaLUK UA-1 OTK-1
TIPOBOJUTE ’ ce | WAA-2 ONK-1
. nna-3 OIK-1
KPUTHYECKUI aHaIu3 U 18 95 cobecesjoBaHN
gl;l;{gsz;e MPHMEHATE | 111 g yie g e
MaTeMaTHJecKue UA-2 YK-1
UJI-3 YK-1
3HAHUS, MeTO/bI
MaTeMaTHYecKoro
aHanm3a u
MO/|eTPOBaHMUST B
pelleHuH
rpodeccuoHaTBHBIX
3aza4
Tomeneme noropon | W1 O
NHeHHOM anre6ps! s UA-2 OTK-1
W/]I-3 OTIK-1
cbopa, orbopa u 18 75 cobecefioBaHU
HUS
Eg%?)u;;aunn npu UA-1 YK-1 ;
pellleHNH MPaKTHYeCKUX NA-2 YK-1
WJI-3 YK-1

3a7,au




BekTopHas airedpa u

aHa/IUTHYeCKasn
reomMeTpusi VA-1 OIK-1

na-2 OTIK-1
basoBsie nfeToAbl VIJI-3 OTTK-1
BEKTOPHOI aJ'Il‘fEﬁpI:I u 6 10 18 4 75 cobecefioBaHU
HA/IUTAYECKOU
iegf/[eTpmicB ° UA-1 YK-1 ;
TeopeTUUeCcKUX U UA-2 YK-1

na-3 YK-1

9KCIepPUMEeHTa/IbHBIX
WCCeI0BaHUsIX
MaremaTrnueckui
aHa/IU3
DYHKLIWN 0JHOU
riepeMeHHON. MeTo/ibl na-1 OIK-1
MaremMaTH4eCcKoro na-2 OIK-1
aHa/iusa B na-3 OIK-1 cobecetoBany
MO/|e/TMPOBaHuH, 4 10 18 25 o
TeOpPeTHUYeCKOM U na-1 yK-1
3KCIIePUMEHTAa/IbHOM na-2 ykK-1
HCC/IeJOBaHUU TIPU na-3 yK-1
pelleHnH
ripoheCcCUoHaTbHBIX
3a/jau
MaremaTnueckuit
atl;;:::fmu HEeCKOJTbKUX UA-1 OIK-1

na-2 OrkK-1
repeMeHHbIX B VIJI-3 OITK-1
KPUTUUECKOM aHaju3e 1 ’ 10 18 4 26 cobeceioBaHU
CuHTe3e WH(bOopMaIuH e
HpI/IMeHeHI/IcII/)I PHEE UA-1 YK-1
CHCTEMHOTO0 TI0JX07ia UA-2 YK-1

na-3 yK-1

JI7ISI pellieHust
TIPUKJ/IaJHBIX 3324
NTOI'O3al ceMecTp 18 36 90 12 126




NHaTerpanbHoe
ucuncieHue QyHKun

0/JHOM mepeMeHHOM na-1 OIK-1
MeTtonb! na-2 OIK-1
HWHTerpaabHOIo na-3 OIIK-1
cobeceoBaHK
WCUYMCJIEHHUS B 16 o
MO/Ie/TMPOBaHuu U na-1 yK-1
TeopeTHUYeCKUX na-2 yK-1
HCCJIeJOBaHUSX B na-3 yK-1
rpodeccoHaTEHOM
JIesITelTbHOCTH
NHaTerpanbHoe
ucuncieHue QyHKun
HeCKO/IbKHX VII-1 OTTK-1
nepeMeHHbIX VIJI-2 OTIK-1
oo w3 omc ;
pasibHOTO 16 cobeceioBaHU
oneey | mvc e
TEOA ETI/I[I)IECKI/IX UJ-2 YK-1
P WI-3 YK-1
WCC/Ie[IOBAHUSIX B
rpoheCcCUoHaTLHON
JlesITelIbHOCTH
OOBIKHOBEHHbIEe
nuddepeHpanbHbIE
ypaBHeHus1 Teopusi VIJI-1 OTIK-1
,/:[I/I(p(bepeHquaJILHLIX VII-2 OTTK-1
¥E§BHEHI/II/I B VII-3 OTTK-1 ;
pPeTUYeCKOM 18 cobecezioBaHU
osenmposat MA-L VKL )
n g ECCPOB npu UA-2 YK-1
bort P V-3 YK-1
pelLieHrnn
ripoheCcCUOHaTbHBIX

3ajau.




Psaapl

Teopus psLOB B na-1 OIIK-1

aHammse, na-2 OIiK-1

MO/ e/IMPOBaHuY, na-3 OIK-1 cobecenioBaHn
9 | npumeHeHUn 8 8 5 2 4 16 o

CHUCTEeMHOT0 Mo/IX0/a na-1 yK-1

TpY peleHun na-2 yK-1

rpoheCcCUoHaTbHBIX na-3 YK-1

3a/au.

Teopus: BeposiTHOCTEH

M 3/IEMEHTbI

MaTeMaTH4eCcKoH na-1 OIIK-1

CTaTHCTUKH na-2 OIIK-1
1 Nx mecTto B na-3 OIIK-1 cobeceoBanH
o | TeopeTHUecKkoM 1 6 6 6 2 2 18 o

9KCIIePUMEeHTa/IbHOM na-1 yK-1

WCC/IeJ0BAaHUU NTPU na-2 yK-1

pelLleHnn na-3 yK-1

rpoheCcCUoHaTbHBIX

3a/au4.

HNUTOTI'O 3a 2 cemecTp 32 32 26 8 16 84

nToro 50 68 116 14 28 210




5.1 Bonpocs! K 3k3ameny (1 cemecTp)
Bompocsr (3a7aua, 3a7iaHue) it TIPOBEPKH YPOBHS 00yUeHHOCTH

N

SR

9.

. MaremaThueckasi CHMBOJIMKA pa3fie/ioB JiMHeliHasi aireOpa, BeKTOopHas anre0Opa,

aHa/IUTUYeCcKasi TeOMeTpHsl, MaTemMaThuyecKuMd aHanv3. OCHOBHble MeTO[bl aHaau3a |
MO/Ie/IMPOBaHUs, UCIIO/b3yeMble B JaHHBIX pa3jesax.

Teopwus ornpezienTesiel U UX OCHOBHbIe CBOMCTBA. MeTo/ bl BEIUNMC/IEHUS OIpe/ie/IuTe en.
[MonsiTust Teopuu Matpul. [eiictBust Haj marpuijamu. OmpejesnieHre 00paTHOM MaTpHLbl.
YcnoBus cyiecTBoBaHUsS 00paTHOM MaTpPHIIbI.

Teopusi cuctem nMHeNHBIX anrebpanyeckux ypaBHeHUM. [ToHsiTHe paHra MaTpHLibl CUCTEMBI.
Teopemy Kponekepa-Kariesm.

MarpuuHas 3anuck cuctembl. Metop ["aycca pemenus CJIAY.

ANrOpUTM pellieHus1 CUCTeM MaTPUUHBIM MeTOZIOM U Io npaBuiny Kpawmepa.

[ToHATHE TreoMeTpUUecKOro BeKTOPHOIO MpPOCTpaHCTBAa. JIMHelHble onepanyyd  Hafj,
BeKTOpaMu. [ToHATHe KOIMHeapHOCTH BEKTOPOB.

[ToHsATME J/MHEMHOM 3aBUCMMOCTM M He3aBUCHMOCTHM BeKTOPOB Ha IUIOCKOCTM M B
npoctpaHcTBe. [ToHsiTre Ga3uca. Pa3noxkeHue 1o 6as3ucy.

[ToHsATHe [eKapTOBBIX MPSIMOYTOJIbHBIX KOOPJAMHAT BEKTOPOB, UX Ie€OMEeTPUYeCKHUN CMBICI.
[eiicTBuUs HaJ BEKTOPaMHU B KOOPMHATHOU opMe.

10. ToHsTHe CKanSIpHOTO TpOW3Be/leHHsT BeKTOPOB. (CBOWCTBAa CKalSpHOTO TIPOM3Be/IeHUSI.

11.

12.

13.

14.

15.

16.
17.

DU3NYeCKU CMBIC/ CKaJIIPHOTO NIPOM3Be/leHuSI.

dopMysa CKaJsIpHOTO NPOM3BeZleHHs1 B KOOpAWHATHOM (hopMe. ITOHATUS [/IMHBI BEKTOpa,
yrjia MeXAy BeKTOpaMH. YCJIOBHe MepIeHAUKY/IIPHOCTH, YC/IOBHE KOJUIMHeapHOCTH JBYX
BEKTOPOB.

[ToHATHEe BEKTOPHOrO IpOM3Be/leHHsI BeKTOpPOB. (CBOWCTBa BEKTODHOI'O IIPOM3Be/leHUs
BeKTOPOB. ['eoMeTpUuUeCcKuii CMbIC/1 BEKTOPHOT'O [TPOM3Be/|eHNsI.

dopMysia BEKTODHOTO TIPOM3BeJleHUs B KOOpJAWHATHOM ¢opme. BrlumcieHwe mioujaan
TPeyro/ibHUKa 110 KOOpAUHATaM ero BepLLIVH.

[ToHdATHe CMeIIAHHOTO TIPOM3BeJleHUs] TpexX BeKTOpPOB. DBrlpaxeHrWe CMeIIaHHOTO
NIpOM3Be/leHNs yepe3 KOOpAHUHAaThl BeKTOpoB. CBOMCTBA CMeILlIaHHOIO POX3BejeHUs.
[CeoMeTpruecknii CMBIC/I CMeIIAHHOTO Tpou3BefeHusi. Heobxopumoe W AOCTaTOYHOE
YCJIOBUSI KOMIUIAHAPHOCTH TPeX BEeKTOPOB.

YpaBHeHUs TI0CKOCTU. YacTHBIe C/Tyyau 00ILero ypaBHEeHHUS.

YpaBHeHUsI TVIOCKOCTH.

a) MpOXo/sliiel yepe3 JaHHYIO TOUKY C 3aZldHHbIM HOPMaJIbHbIM BEKTOPOM,;
0) Tpoxogsiieil yepe3 TPH 3a/laHHbIE TOUKH;
B) B OTpe3Kax Ha OCsIX.

18.

19.

20.
21.

22.
23.

24.
25.

[MoHaTs yria Mexay [ABYyMsI IUJIOCKOCTSIMU. YCJIOBUSI TepHeHAUKYJSPHOCTH U
rapasiie/lbHOCTH JBYX TVIOCKOCTEN.

Teopust IpsAMOM B MPOCTPAaHCTBe W Ha muiockocTu. OOIrlee ypaBHeHHe Ha IJIOCKOCTA U B
MpOCTpaHCTBe. BeKTOpHOe 1 MapameTpryecKoe ypaBHeHHe IIPSIMOM B TIPOCTPaHCTBe.
KaHoHMueckoe ypaBHeHHe MPSIMOU B MPOCTPAHCTBE U Ha TJIOCKOCTH.

YpaBHeHHe TIpSIMOM, TMPOXOAsIIer uepe3 [Be JaHHble TOYKA B TMPOCTPAHCTBE U Ha
TJIOCKOCTH.

YpaBHeHue TIPSIMO¥ C YI/I0OBBIM KO3(h(ULIeHTOM.

[ToHaTHs yrzia Mexzay [JBYyMsl TIPSIMbIMHM B TIPOCTPAaHCTBE M Ha IIJIOCKOCTH. Y CJIOBUE
rapasiie/IbHOCTH Y NepIeHUKYJIIPHOCTHY NPSIMBIX B TPOCTPAHCTBE Y Ha MJIOCKOCTH.
@DopMyJibl PaCCTOSTHUS OT TOUKH 0 TIPSIMOM M MJIOCKOCTH.

[TonaTie yrna wmexzgy TIpIMOM M IIJIOCKOCTBIO. Y C/IOBUS MNapa/yleIbHOCTH U
nepreHuKyasIpHOCTA. Haxoxx/ieHre TOUKY nepeceyeHus MpsiMOi 1 TIIIOCKOCTH.



26.

27.

28.
29.

30.

31.
32.

33.
34.

35.
36.
37.
38.
39.
40.

41.
42.
43.
44.
45.
46.

47.

48.
49.

50.
51.

52.
53.

54.
55.
56.
57.
58.

59.

Onpepenenue surica. KaHoHnueckoe ypaBHeHue 3/uturica. MccienoBadue ero popMel.
[ToHsTHE SKCLeHTPUCUTETA 3JIJTUIICA.

Onpepenenue rurnep6osbl. KaHoHMUecKoe ypaBHeHuUe ruriep6osbl. ViccienoBaHue ero
¢dopMbL.

Onpepenenve napabosisl. KaHoHnYeckoe ypaBHeHUe rapabosbl. MiccienoBanue ee (hOpMBbl.
OrnipeziesieHre MOMSIPHOM CUCTeMbI KOOpAMHAT. CBSI3b MeXKy MOJISIPHOW U [1eKapTOBOU
CHUCTeMOM KOOp/1HaT.

Onpenenenvie ¢pyHKIU. OCHOBHBIE 71eMeHTapHble QyHKIMHU. ['unepbomyueckre GyHKIHH.
Onpepenenue npeziesa GyHKIUM B TOUKe U Ha 6@CKOHEUHOCTH.

OnpepenieHrie 6eCKOHEUHO OO/BIIMX (QYHKIUA U UX CBOWCTB.

OrmpefienieHe 6€CKOHEUHO MasibIX (DYHKUWNA U UX CBOWCTB. CBSI3b MeXAYy OeCKOHEeuHO
MaJibIMU ¥ 6eCKOHEUHO OOJBIIMMY (DYHKLIUSIMU.

MeTo/viKa cpaBHeHUsI OeCKOHEUHO MasbiX (QyHKIMA. OKBUBa/leHTHbIe 6eCKOHEUHO MaJible.
OCHOBHBIe TeOpeMbl O Tipejesnax.

MeToauKa pacKpbITHs Heomnpe/eieHHOCTel BU/a:
[TepBbIii 3aMeyaTe/ibHBIN TIpefier.

BTopoii 3ameuaTe/ibHbIN TIpejiel.

[ToHsiTHe HenpepbIBHOCTH (PYHKLMM B TouKe. Oripe/je/ieHHe HelpepbIBHOW (YHKLIWH.
CaoticTBa (yHKI[MI HelIPpepLIBHBIX B TOUKE.

[ToHsiTHe HerpephIBHOCTH (QYHKIMU Ha rpoMexxyTke. CBolicTBa (yHKLIMM HenpepbIBHBIX Ha
OTpe3Ke.

[ToHsiITHE OIHOCTOPOHHUX Tpe/iesioB. OrpeJiesieHNe ToueK pa3pbiBa QYHKLIWH.

[MTonsTre npor3BogHOM HyHKLMHU. Ee reoMeTpruecknii U GuU3NUYeCKUil CMBICI.
[Tpou3Bo/iHbIe OCHOBHBIX 3/1eMeHTapHbIX (GyHKLUUMH. [IpaBusia quddepeHMpoBaHusI.
MeTtoauka auddepeHLPOBaHUS CIOXKHBIX (PYHKLIMI.

Metoavika auddepeHLiipoBaHusi 06paTHBIX QYHKLIWH.

Metoauka auddepeHLMpoBaHUs (PYHKLIWM, 3a/JaHHBIX TapaMeTpuuecku. JlorapudmMuueckas
MPOM3BOJHYO.

[Monsatve puddepenuyana GyHkuuMyd. [lpaBuna HaxoxzaeHus. [‘eomeTpuUuecKyro
VHTeprpeTaLuio.

Wcnonb3oBanue guddepeHiyaia B MpUOIKeHHbIX BEIUYMCIEHUSIX.

Onpepenenvsi Mpov3BOAHbIX U AuddepeHLIManoB BLICIIMX TMOPSAKOB. VHBapMaHTHOCTb
nepBoro auddepeHiyana.

IIpaBuso Jlonurasns.

Teopusi (QyHKIMI HeCKONbKMX TepeMeHHbIX, reomMeTpuyeckasi WHTeprnpetauusi. [lpezen
¢yskumy HIT B Touke. OKpeCcTHOCTb.

ITonsitne HenpepbiBHOCTH PHIT.

OnpepeneHysi 4YacTHbIX U TOJHBIX rnpupaileHuit @®HII, uacTHBIX TPOU3BO/JHBIX.
['eomeTprueckasi UHTepIipeTaLysl.

TeopeMa 0 CcOBMajZieHWY CMellaHHbIX TTPOU3BOJHbIX.

[Tpon3BoJHast C/I0’KHOM (PYHKLIUU.

[Monxblil guddepeHimar.

MeTouKa pUOIMKeHHBIX BRIUMCIEHHUH ¢ TOMOIIBIO quddepeHIana.

[Mousitust skctpemyma PHII, Heob6XoAMMOro M [0OCTaTOYHOTO YCJIOBUM CYIIeCTBOBaHUS
3KCTPEMYMOB.

MeTovKa TIoMCKa HauOOoJIbIlIeTo U HauMeHbIero 3HaueHnii ®HIT B o6acTy.

Bonpocs! k 3x3ameHy (2 cemecTp)
Bompock! (3aziaua, 3a/jaHuie) /1715 IPOBEPKH YPOBHSI 00YYeHHOCTH

1. Mecto HWHTErpajibHOro HMCYMC/JIeHHWsd B dHad/IM3e KW MO/Je/HNpPOBaHMH, TeOPEeTHYeCKOM

Hcc/1eJ0BaHWU DU pellIeHNN HpOCl)eCCI/IOHaIH:HbIX 3a/ia4.
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25.

26.
27.
28.
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30.
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34.

. ITorsTre TiepBooOpa3HoOM (DYHKIMH, HEeOTpeeJIeHHOTO WHTEeTrpasia U ero CBOMCTB, TabJHILY

VHTerpa’sos.

MeTobl BbIUMC/IEHUS] HEOIMpe/ie/IeHHOr0 WHTerpana (HermocpejCTBeHHOe WHTEerpupoBaHue,
MOZCTAaHOBKOM, M0 YacTsMm).

MeTo/iviKa UHTerPUPOBaHUs BhIpaXKeHUH B BU/le paljiOHa/IbHBIX [PO0Oeii.

MeTo1iKa UHTErpUPOBaHUs BhIpaXKeHUM, CO/ieprKalliuX TPUrOHOMeTprUUYecKre (yHKIUU.

MeTouKa pYMeHeH sl YHUBepCalbHON TPUTOHOMETPHUYECKOW MO/ICTaHOBKH.

MeToyiKa UHTErpUpOBaHUs BhIpaXKeHUM, CO/leprKalliuX Uppal[ioHaIbHOCTH.

[ToHsaTvie oOmpefie/IeHHOrO WHTerpajia KakK Iipefena WHTerpajbHbix cyMMm. CBoiCTBa
oTipe/ie/IeHHOT0 MHTerpana.

®opmyny HetoToHa-JIefibHMIIA.
MeTo/ibl BBIUMC/IEHUI OTpe/ie/IeHHOr0 MHTerpasa (HermocpefCTBeHHOe, MO/CTaHOBKOM, IO
yacTsiM).
[IpunoxeHusi omnpefie/ieHHOTO WHTerpaja B aHalu3e U MOJe/JUPOBaHUU: BBbIUMC/IEHHE
T/IOIA/IN TITIOCKOH (UTyphl, 00beMa Tesa BpallleHus, AJIMHbI KPUBOM.
[NoHsiTvie HeCOOCTBEHHBIX UHTErPaioB 1-ro u 2-T0 POZOB.
[Tonsatvie paBoiiHOoro wuHTerpana. CpodctBa. Ilepexof, OT [eKapTOBbIX KOOpPJWHAaT K
TOJIIPHBIM U [JWIMHAPUYECKUM KOOpPAUHATaM.
[Tonsatvie TporHoro wuHTerpasa. CBoiicTBa. Ilepexos OT [JeKapTOBbIX KOOpAMHAT K
LWIUHIPUUeCKUM U chepruueckiM KOOpAMHATaM.
Mecto Teopun OOBIKHOBEHHBIX JubdepeHIMaTbHBIX YpPaBHEHMM B aHaiu3e U
MO/le/IMPOBaHUM, TEOPeTUYEeCKOM UCCIeJ0OBaHMM NPU pellieHUH NpodecCroHaIbHbIX 3aau.
[Tonsitne auddepeHLMaTbHBIX ypaBHeHUH 1-ro nopsiika v 3aaur Ko,
OrnpefienieHrie UHeNHBbIX AudQepeHIUaibHbIX ypaBHEHHM MepBOTro mopsiika. MeToquKy
pelleHui MeToZioM bepHy/IIM ¥ METO0M Bapyaljiy MPOU3BOJIbHBIX TTOCTOSTHHBIX.
Onpezenenve oJHOPOAHBIX Au(depeHLIManbHBIX YPaBHEHU [1ePBOro MopsiKa.
Krnacco puddepeHiipanbHbIX ypaBHEHUH, 10ITyCKaOIIUX TTOHWKeHWe MopsigKa.
[ToHsTHEe OAHOPOJHBIX JUHEWHBbIX AuddepeHIMaTbHBIX YpPaBHEHUI BTOPOro MOpsiika C
MOCTOSTHHBIMU K03 (dULIIeHTaMH, 00I1[eT0 pelieHus.
Onpepenenve CTPYKTYPBI ob1ero pelLleHus JIMHEHHOT0 HEOJHOPOZHOT O
nvddepeHIMaTbHOTO YpaBHEHUS.
OmnpejiesieHe JIMHEWHBIX HEOJHOPOJHBIX AuQdepeHLIMaTbHbIX ypPaBHEHU BTOPOTO
MOpsiJiKa C MOCTOSIHHBIMU KO3((HMIeHTaMH C MpaBOi YacThbiO CrieldaabHOro BruAa. MeToj
Heorpe/ie/ieHHbIX KO3 PUIIMEHTOB.
MeTozabl  pelieHMsi cucteM — audddepeHIMaNbHBIX ~ ypaBHEHWW TIpM  aHaau3e W
MO/IeTMPOBaHUM.
MecTo Teopuu psIOB B aHaau3e W MOJEIMPOBaHUM, TEOPETUUECKOM MCC/Ie[JOBaHUU TIPU
pelleHNH IPOQeCCHOHaIbHBIX 3a/iau.
Omnpe/ienieHre UMCIOBBIX PSIZIOB M OCHOBHBIE oripefiesieHusi. [IoHATHS CXOAMMOCTU U CyMMBbI
psza.
Ornpe/ienieHre 3HAKOTOJIOXKUTETbHBIX PSJOB U JOCTaTOUHBIX MPU3HAKOB CXOJWMOCTH.
OrnpeiesieHrie 3HAKOTIepEMEHHBIX PsiZIOB, aOCOTFOTHOM M YCJIOBHOM CXOZMMOCTH.
OrmnpeienieHye Tipu3HakKa JleliOHUIIA.
[ToHsITHE CTeMeHHBIX PSZIOB U GOPMYJIMPOBKY TeopeMbl Abers.
Ornipepenenus psigoB Teiiopa u MaknopeHa.
Meto/viKa pasioskeHus QyHKLMM B CTeleHHbIe Ps/bl.
MecTo TeopuM BepOSITHOCTM B TEOPETHUUECKOM M SKCIepUMEHTaJIbHOM MCC/e[lOBaHHH,
aHasiM3e ¥ MO/le/IMPOBaHUM TPU pelleHnH NpoQeCcCHoHaIbHbIX 3a/iau.
Mecto MaTemMaTMuUeCKOM CTaTUCTUKA B TEOPeTUYECKOM U SKCIepUMeHTalIbHOM
WCC/leloBaHUM, aHaIM3e U MO/le/IMPOBaHUU TNIPU pellieHnH NpodecCHoHaIbHbIX 3a/ay.
3HaueHUe pasfiesia TeOpUsl BEPOSITHOCTEM M MaTemMaTUueckas CTaTUCTHKA B Pa3BUTUU
CIIOCOOHOCTH ~ peanu30BbIBaTh  AHAJIMTUYECKWe W UKWC/IeHHble MeTOZbl  PpelleHus
MOCTaB/IEHHBbIX 33/lad C MCI0/b30BaHUEM WH(OPMAaLMOHHbIX TEXHOJIOTHH W T[1aKeTOB
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rporpaMm ¢ 06paboTKOM WX pe3y/IbTaToB.

35. Knaccudukarus cobpituii. CymMMa, TIpOM3Be/ieHHe COOBITHM, WX CBOWMCTBA, Tpaduueckoe
rpeficTaB/ieHue. Pa3nuHble onpeie/ieHysl BepOSITHOCTH.

36. ®opMyIbl CJIOXKEHUST U YMHOXKEeHUST BEPOSITHOCTEH COOBITHIA.

37. Cxema bepHy/iv noBTOpHBIX UCTIbITaHUNU. PopMyra bepHysim.

38. JlokasnbHas v MHTerpasabHas TeopeMsl Jlaruiaca.

39. ®opmMysa MoHOM BeposiTHOCTH, hopMya batieca.

40. 3akoH pachnpefie/ieHUs1 BepPOSITHOCTeM [UCKPETHOM C/y4yallHOM BeJWurHbl. UYucioBbie
XapaKTepPUCTUKHU.

41. YwucnoBble XapaKTePUCTUKU HETIPEPLIBHBIX C/TyYaliHbIX BEJTUUKH.

42. 3akoHbI pacripefienieHys: OWHOMHANBHBIN, I[lyaccoHa, paBHOMEpHBIHM, TTOKa3aTeabHbIH,
HOPMaJIbHbIN.

43. CratucTuueckoe pacripefiesieHde BbIOOpkH. [TosmroH u rucrorpamMma. CTaTHCTAUYECKHE
OLIeHKM [1apaMeTpOB pacIipe/ie/IeHus.

44. TIpoBepKa CTaTUCTUUECKUX rumore3. HyseBasi u KOHKypHpYtoijasi rurore3bl. Ommoku 1-ro
U 2-TO poja.

45. Kpurtepuu O1jeHKU HY/1eBOM TAIOTe3bl.

6. ®@oHJ OIEHOUHBIX CPEJCTB /I NPOBEJeHHUSA TEKYIero KOHTPOJIsi yCIeBaeMOCTH H
MPOMEXYTOYHOW aTTeCTAL[UH 00yUaKIIUXCS M0 JUCHUIIHHE (MO/Y/TI0)

®onp onieHouHbIX cpecTB (POC) nmo aucturuivHe (MOAY/T0) 6a3upyeTcs Ha repeuHe
0CBavBaeMbIX KOMIIETeHI[|H C yKa3aHueM UHuKaTopoB. POC obecrieurBaeT 00HeKTUBHBIM
KOHTPOJIb IOCTH)KEHHUs 3aT/IaHUPOBaHHBIX pe3ynbTaToB o0yueHus. POC BktoyaeT B ceodsi:

- OMMCaHMe MoKa3aTesiel U KpUTepreB OLleHUBaHUSI KOMITeTeHL[MI Ha pa3/IMUHbIX 3Tanax
1x (hOpMHPOBaHMs, ONKCaHUe I1IKa/l OL{eHUBaHUSI;

- MeTO/IMUeCKre MaTepuasbl, OIpe/estoliye NpoLeAypbl OLleHUBaHWs 3HAaHWI, YMEHUH,
HaBBIKOB U (W/IM) OIbITA [1esITe/IbHOCTH, XapaKTepH3yHOILIMX 3Tarbl (POPMHUPOBaHUS
KOMITeTeHIUH (BK/TFOUAOTCS B METOMUeCKHe yKa3aHus 110 TeM BujlaM paboT, KOTopbie
TpeAlyCMOTPeHbI yueOHBIM I/TaHOM M TIPeAyCMaTPUBAIOT OLeHKY C(hOPMHUPOBAHHOCTH
KOMITeTEeHLIUN);

- TUTIOBBIE OLIEHOYHbIE CPe/ICTBa, HeOOXOAMMBIe 115l OL|eHKU 3HaHWH, YMEeHUI U YPOBHS
c(opMUPOBAaHHOCTH KOMITETEHLIUM.

DOC siBAsIeTCS NPUIOKEHUEM K JJaHHOW NporpaMMe JUCLIUIIMHBL (MOLYJIST).

7. MeTojuuecKHe yKa3aHHs /Ji/isi 00y4alouXCs M0 0CBOEHUI0 AU CIUTTHHBI

[Mpuctymnasi K paboTe, KaKIblii CTy/eHT [JO/DKeH NPUHUMAaTb BO BHUMaHUe CJie/lyrollyie
T10JIOXKEHUSI.

OucuuruivHa (MOZy/ib) TIOCTPOEHA TI0 TeMaTHUeCKOMY TIPUHLIUITY, KaXKAas Tema
npecTaB/sieT COO0M JIOTMUeCKH 3aBepIlieHHbBIN pa3sziel.

JIeKIIMOHHBIM MaTepHuas TOCBSIeH DPAaCCMOTPEHHIO KIIFOUeBhbIX, 0a30BBbIX TOJIOKEHUN
KyPCOB U Pa3bsCHEHWIO Yy4ueOHbIX 3a/laHMH, BLIHOCUMBIX Ha CaMOCTOSITe/IbHYHO paboTy
CTYZIeHTOB.

[MpakTuueckue 3aHSATUSI TPOBOJSTCS C 1ie/bI0 3aKpeluvleHHsi YCBOEHHOW WHQOpMaluu,
npuoOpeTeHUs HABLIKOB ee TIDUMEHeHWss TIpU  pellleHWd TPAaKTUYeCKUX 3aZiau B
COOTBETCTBYIOII[EH TTPeIMETHOM 006/1acTH.

CamocrosiTennbHasi paboTa CTYZIeHTOB HarpaB/ieHa Ha CaMOCTOsITe/IbHOe U3ydyeHne
JIOTIOJIHUTE/TBHOTO MaTepHasia, TMOATOTOBKY K TMPAKTUUECKUM U 1a00paTOPHBIM 3aHATHUSM, a
TaK)Ke BBITIOJTHEHUS BCEX BUJIOB CAaMOCTOSITEIbHOW PabOTHI.

Ilisi  yCHemiHoro OCBOEHWs  [UCIWIUIMHBI, HeOOXOJMMO BBIOJIHUTH BCE  BH/BI
CaMOCTOSITe/IbHOW PabOThI, UCII0JIb3YsT pEKOMeH/IyeMble UCTOUHUKH UH(OPMAaL|H.

8. YueOHO-MeTOANUYECKOE U HH()OPMALIHOHHOE 00ecrieueHne JUCIHILTHHBI
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8.1. INepeueHb OCHOBHOM U /IOTIOJTHUTE/ILHOM JTUTEPATyPhl, HEOOXOAMMOM /11 OCBOEHUS

JUCLIATIMHBI (MOZY/IsT)

1.

8.1.1. [lepeueHb OCHOBHOM JTUTEPATYPAhI:

Crenanenko, E. B. Matematrka. OCHOBHOM Kypc [ D71eKTPOHHBIN pecypc] : yueOHOe mocobue
/ E. B. Cremnanenko, M. T. CremnaHeHKO. — OJIeKTPOH. TeKCTOBbIe [JaHHble. — Tam0OOB :
TaM0O0BCKMIA TOCYZAapCTBeHHBINM TexHUUeckuid yHuBepcutetr, DbC ACB, 2015. — 252 c. —
978-5-8265-1412-2. — Pexxum poctyna: http://www.iprbookshop.ru/63859.html

Bbiciias matemaTtvika. Tom 1. JluHeliHast anreOpa. BekropHasi anreOpa. AHaiuTHuecKas
reometpus : yuebnuk / A. II. Tocriomapukos, E. A. Kapnosa, O. E. Kapnyxuna, C. E.
Mascypoga ; niog, pegakiueit A. I1. T'ocriogapukoB. — CII6. : HaijuoHanbHbIM MUHEPAIbHO-
ceipbeBoi yHUBepcuTeT «['opHbIii», 2015. — 105 c. — ISBN 978-5-94211-710-8. — Tekcr :
3JIEKTPOHHBIN // DyeKTpoHHO-OubO/mmoreunass cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/71687.html

Broiciiass mMatemaTuka. Tom 2. Hauamo MareMaTuueckoro aHamuza. [duddepeHiuanbHoe
vcurcieHre GYHKI[UHA OJHOW TlepeMeHHONW U ero TIpWioXkeHusi : yueObHwk / A. TI.
locnioapukoB, U. A. BonbiHckas, O. E. Kapnyxuna [u gap.] ; mop pesakuueii A. TI.

I'ocniogapukoB. — CII6. : HarpioHanbHBINA MUHEpPaTbHO-ChIPEBOM YHUBEPCUTET «I OpHBIN»,
2015. — 104 c. — ISBN 978-5-94211-711-5. — TeKCT : 31eKTPOHHBIA // DN€KTPOHHO-
oubnmoTeuHas cucrema IPR BOOKS : [catiT]. — URL:

http://www.iprbookshop.ru/71688.html

Bricirass maremarvka. Tom 3. DjieMeHTBI BbICIIed anreOpbl. MHTerpasbHOe HCUUCTIEHHE
(GyHKIMII OZHOW TilepeMeHHOW U ero mpuioxkenus : yuebnuk / A. I1. 'ocmojapukos, B. B.
WBakun, M. A. Kepettuyk [u ap.] ; mog pemakuwmeir A. II. T'ocriomapukoB. — CII6. :
HaryoHanpHbIM MUHepalIbHO-ChIpbeBOM yHUBepcUuTeT «l'opHbiii», 2015. — 102 c¢. — ISBN
978-5-94211-712-2. — TeKCT : 3/IeKTPOHHBIN // DNeKTpOHHO-OMb/MoTeuHass cucrema PR
BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/71689.html

Briciiasi mMarematvka. Tom 4. [IuddepeHiuuyanbHble ypaBHeHUs. Psifipl. Psiabl @ypbe u
npeobpazoBanue ®Pypre. [IuddepeHianbHoe W HMHTErpasbHOE HCUUC/TeHWe (GYHKIUN
HECKOJIbKMX TlepeMeHHbIX. Teopus nons : yuebnuk / A. I1. T'ocriogapukos, M. A. 3auernuH, T
A. Konton [u ap.] ; mop pemakuumedi A. I1. T'ocriogapukoB. — CII6. : HarjuoHaibHbIN
MHHepabHO-ChIpheBOM YHUBepcUuTeT «['opHbIii», 2015. — 213 c. — ISBN 978-5-94211-713-
9. — TeKCT : 3/1eKTPOHHBIH // DyIeKTPOHHO-0Mb/mMoTeuHas cucrema [IPR BOOKS : [caiit]. —
URL: http://www.iprbookshop.ru/71690.html

Briciiasg matematrika. Tom 5. Teopust BeposTHocTed. OCHOBBI MaTeMaTUUeCKOM CTaTUCTUKH.
Teopust GyHKLMN KOMITJIEKCHOTO riepeMeHHOro. OriepaljioHHOe UCUKC/IeHre : yueOHUK / A.
I1. TocnopapukoB, E. I'. bynpmakoa, JI. . Tonuap [u ap.] ; moxa pepmakuuein A. TI.

I'ocniogapukoB. — CII6. : HarpioHanbHBIN MUHEpaIbHO-ChIPEBOM YHUBEPCUTET «I OpHBIN»,
2015. — 207 c¢. — ISBN 978-5-94211-715-3. — TeKCT : 37eKTpPOHHBIA // ON€KTPOHHO-
oubnmoTeuHas cucrema IPR BOOKS : [caiT]. — URL:

http://www.iprbookshop.ru/71691.html

Briciiasg matemaTtuka. Tom 6. CrienanbHble (GyHKIMU. OCHOBHBIE 3a/laud MaTeMaTH4YecKou
¢usuku. OCHOBBI TMHEHHOTO TIporpaMMupoBanus : yueOHuk / I' A. TI. ocriomapukos, U. B.
EpynoBa, I'. A. Konron [u gp.] ; mog pepakuueii A. II. TocriomapukoB. — CII6. :
HaryoHaneHbIM MUHepalIbHO-ChIpbeBOM yHUBepcUTeT «l'opHblii», 2015. — 122 c¢. — ISBN
978-5-94211-720-7. — TeKCT : 3/IeKTPOHHBIN // DneKTpoHHO-0MbMoTeuHass cucrema IPR
BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/71692.html

8.1.2. IlepeueHb JONO/THUTE/ILHOU JIMTEPaTYPhI:

. BoromosioB H.B. Marematuka : Yuebuuk. — M. : FOPAWT, 2013.

MaremMaTHKa B MpuMepax U 3aziauax : Yueb. mocobue / ITog pex. JI.H. XKypbenko. — M. :
NH®PA-M, 2012.

I'mypman B. E. Teopusi BeposiTHOCTeli ¥ MaTemMaTHuecKasi CTaTUCTHKA : Y4e0. mocobue st
6akanaBpoB. — M. : FOPAWT, 2013.
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Hauko I1.E. Bbiciliag MmaTeMaThKa B mpyuMepax M 3ajavax : B 2-x v. — M. : OHUKC, 2008.
Maremaruka [DneKTpoHHBIN pecypc] : ydyebHoe mocobue / H. B. Kapbauwnckas, E. C.
Jlebenera, E. E. XaputoHoa, M. M. UepHelioB ; nof pea. M. M. UepHelloB. — 3/IeKTPOH.
TEeKCTOBbIe laHHble. — M. : Poccuiickuii rocyjapCTBeHHbIM YHUBEPCUTET TipaBocyaust, 2015.
— 342 c. — 978-5-93916-481-8. — URL: http://www.iprbookshop.ru/49604.html

o e

8.2. TlepeueHb yueOHO-MeTOAHWUYECKOTO oOecrieyeHUss CAMOCTOSITETbHOM PpaboThI
00yUaromuxcs 1o AUCLUTUIMHE (MO/YJIIO)
1. Meroauueckre YyKa3aHUs TI0 TIPOBeJeHUIO TMPAKTUUECKHUX paboT 10 JAUCLUMILUIMHE
«Matematuka»  gns crygeHtoB HampasieHus 09.03.02 MHdopmaloHHbIe CHUCTEMBI U
texHoJsioruu /Coct. A. B. ITamkosckuii. - HeBunHomeicck : HTU I'OY BO CK®Y, 2025 -71 c.
2. Metosuueckrie peKOMEHZAIIMU TI0 OpraHW3alliid CaMOCTOSTeIbHOW paboThl 00yUaroIIuXCs
TpY TIOATOTOBKE K 3aHATUSIM I0 HaripabjieHUsIM 1oArotoBku: 13.03.02 OsieKTposHepreTvka v
anektporexHrka, 18.03.01 Xumnueckas texHosorust 15.03.02 TexHosiornueckue MallvHbI U
obopygoBanue, 15.03.04 ABTOMaTHM3al¥si TEXHOJIOTUUYECKUX TIPOLIECCOB U  TPOU3BO/ICTB,
15.04.04 ABTOMaru3alusi TeXHOJIOTUUeCKUX TIPOLIeCCOB M TIPOU3BOACTB (MarucTparypa),
18.03.02 3Hepro- u pecypcocbeperaroiiye Mporecchl B XUMUUECKOW TeXHOIOTUH, HeTeXUMUH
u 6uotexHosioruu / coct.: M.B. lomkukoBa, A.A. Epmokumos, E.H. ITaBnenko, A.M. Konjaes,
A.B. IMamkoBckuii, T.C. YepeanuueHko. — HepunHombicck: HTU (dbunuan) CKOY, 2025. — 45
C.

8.3. INepeueHb pecypcoB MHGOPMAI[MOHHO-TE/IEKOMMYHUKALIMOHHOU ceTu «VIHTepHeT»,
He0OXOIUMBIX [I7IsT OCBOEHUSI TUCLIUTIIMHBI (MOYJIs)
1. http://biblioclub.ru — yHuBepcanbHasi 6ubmoTeka online
2. http://catalog.ncstu.ru — 3/1eKTpOHHBIE KaTa/IoTh ACCOLMALIAN 3JIEKTPOHHBIX OMOHOTEeK
yueOHBIX 3aBefieHMid U opranu3anuii CKOO
3. http://window.edu.ru - WHpopmaloHHass cucteMa "EguHOe OKHO [JOCTyrma K
oOpa3oBaresibHBIM pecypcam”
4. http://www.iprbookshop.ru — DnekrponHo-6ubmmoTeurast cucrema IPRbooks

9. Ilepeyens uHGOPMAIHOHHBIX TEXHOJIOTH, HCI0/Ib3yeMbIX NP OCYIeCTB/IEHHH
oOpa3oBaTe/IbHOTO Tponecca MO /JUCHUIVIMHe (MOJY/I0), BK/IOYasi IMepeYyeHb
NPOrpaMMHOro odecreyeHuss U HHGOPMAI[HOHHBIX CIIPABOYHBIX CHCTEM

[lpy uTeHMM /€KUM WCIOAb3yeTCsl KOMIMbIOTepHas TeXHHWKa, [JI@eMOHCTpaLuu
TMpe3eHTalMOHHbIX MY/IbTUMeUMHBIX MaTepraaoB. Ha ceMMHapCKUX U MPAKTUUECKUX 3aHSATHSX
CTYZleHTbl TIPe[CTaB/SIOT Tpe3eHTalMH, MOJTrOTOB/AeHHble MMH B Yachbl CaMOCTOSITeTbHOMN
paboThI.

WH}popMaLMoHHbIe CTIpaBOUHbIe CUCTEMBbI:

NHpopMmalioHHO-CIIpaBouHble U MH(OPMALMOHHO-TIPABOBbIe CHUCTEMBI, UCIO/b3yeMble
TIPYU U3yUeHUH JUCLIUTIIMHBL:

1 | http://www.garant.ru/ —-MH(pOpPMaLMOHHO-IIPaBOBOU MOPTAJI;

2 | https://minenergo.gov.ru/ — odyuyanbHbli calT MUHUCTepCTBa S3HepreTuku Poccuy;
3 | http://www.elecab.ru/dvig.shtml — cipaBoYHHK 3/1eKTPHKa U SHEPreTHKa «OeKab»,
XapaKTepUCTUKU U cripaBouyHast HHGopMaliysi 00 3/1eKTpo0O0pyA0BaHUM Pa3/InYHbIX
KOHCTPYKLIWI 1 PeXXUMOB PaboThI;

4 | https://apps.webofknowledge.com/ — 6a3a manusix Web of Science;

5 | https://elibrary.ru/ — 6a3a gaHHbIX HayuHO# 371eKTPOHHOM OUOMHOTEKH
eLIBRARY.RU

[TporpaMmHOe obecrieueHue:

1 | Anbr Pabouas cranuus 10

2 | Anbt Pabouas cranmms K
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3 | Anbt «CepBep»

4 | ITaket oducHbIXx mporpamm - P7-Oduc

10. Onucanue MaTepHA/ILHO-TEXHUYECKON 0a3bl, HE00X0JUMO¥ /I/IA 0CYIIeCTB/IEHUSI
00pa30BaTe/IbHOrO MPOLIECCA M0 JUCLUILIHHE (MOAYJII0)

JlekuyoHHble |YuebHast aygutopusi Ne 210 g1 mipoBefeHUsi y4yeOHBIX —3aHSTHH,
3aHATHUSA OCHAallleHHasi ~MyJIbTUMEJUMHbIM  00OpyZiOBaHWEM U  TeXHUUYECKUMHU
Cpe/icTBaMH 0OyUeHWsI.

[TpakTuueckue |[YueOHasi ayJWTOpUsl [IJisi TIPOBeJieHHsl Y4YeOHBIX 3aHSTHH, OCHaIlleHHas
3aHATUSA MY/JIbTUMEIUUHBIM ~ 000pyJOBaHMEM U TEXHUYECKUMU Cpe/CTBaMHU
00yueHusl.

CamocrostenbHasi [[Tomemeane Ne 319 asi1  caMoCTOsITeSIbHOM  pabOTBl  00yUaroIUXCst
pabota OCHaIlleHHOe KOMIIbIOTePHOM TeXHUKOW C BO3MOXKHOCTBIO ITOJAK/IIOUEHUS K

cetu "VIHTepHeT' Y  BO3MOXKHOCTBIO [JOCTyna K  3JIEKTPOHHOM

nH(pOpMaLMOHHO-00pa30BaTe/IbHOM CpeJie YHHBepCUTeTa

[Mpaktuyeckast |OcCyIecTB/sIeTCsl B CTPYKTYPHBIX MOApa3szie/ieHUsIX YHUBepcuTeTa v (W)
MOJTOTOBKA [B  OpraHM3alusX, OCYILeCTB/SIOLUMX JeATelbHOCTb I0  MPOQUIo
COOTBETCTBYIOLeM o0Opa3oBaTeslbHOM TMpOrpaMMbl, B TOM UHC/ie ee
CTPYKTYPHOM T0/Ipa3/ie/ieHnn

11. OcobGeHHOCTH OCBOEHHSA AMCLUIIIAHBI (MO/Y/ISI) IMIIAMH C OTPAaHHYeHHBIMH
BO3MO)XHOCTSIMH 3/10POBbA

OOyuarouMcsi C OTrpaHHUUYEHHbIMHA BO3MOXXHOCTSIMM ~ 37I0POBbs  TIPeJJOCTABJISTFOTCS
crielldanbHble yueOHUKH, yueOHble TOCOOMSI U [AWJAKTUUeCKHWe MaTepHasibl, Cliel[da/bHble
TeXHUYeCKHUe CpeAicTBa OOyueHWs] KOJUIEKTUBHOTO W WHAWBUAYATbHOTO TO/Ib30BaHUS, YC/IyTH
accucteHTa (TIOMOILHMKA), OKa3bIBaloOIlero oOydJaroluMcs HeoOXOAUMYH TeXHHUYeCKyHo
MOMOILIb, @ TAKXXe yCJIYTH CypZ0IepeBOAUMKOB 1 TU(IOCYypZA0NepeBOJYUKOB.

OcBoeHue AUCLUIUIUHBI (MOZAY/sS) OOYYaroIIMMUCS C OTPaHUYEHHBIMUA BO3MO>KHOCTSIMHU
37I0POBbSI MOXKET OBITb OPraHW30BAHO COBMECTHO C JPYTUMU OOyUYaroIUMMCSs, a TaKkKe B
OT/lefIbHbIX PYyIIax.

OcBoeHre AWCOUIUIAHBI (MOAY/IsI) OOYYArOIMMKCS C OTPaHUYEHHBIMH BO3MOKHOCTSIMHU
3[I0POBbsl  OCYIIECTB/ISIeTCSI C  yueToM 0cOOeHHOCTeM TCHUX0(hU3UYeCKOrO  pPa3BUTHS,
VH/IMBU/yabHbIX BO3MOXXHOCTEN M COCTOSTHUS 3/]0POBbSI.

B wensx [AOCTYMHOCTU TIO/yueHUs BbICIIETo oOpa3oBaHUs 10 0Opa3oBaTe/bHON
rporpamMme JIMLjaMHU C OTPaHWYEHHBIMHA BO3MOXXHOCTSIMU 3/10POBbSI IIPU OCBOEHUH [IACLIUILTUHBI
(Momynsi) obecrieunBaeTCs:

1) A1 1ML C OTPaHWYeHHBIMH BO3MOXXHOCTSIMU 3[J0POBbSI 110 3DEHHUIO:

- TIPUCYTCTBHE AaCCHCTEeHTa, OKa3bIBalOIIWN CTYAeHTY HeoOXOJUMYI0 TeXHUUeCKyHo
MOMOIIb C Y4YeTOM WHAWBUAYa/IbHBIX O0COOeHHOCTell (roMoraeT 3aHsATb paboyee MecTo,
nepeJBUraThCs, IPOYMTATh U OPOPMUTH 3a/laHre, B TOM YKC/Ie, 3alUChIBasi M0/, AUKTOBKY),

- MUCbMEHHbIe 3a/laHusl, a TaKXKe UHCTPYKLUU O TOPsifike MX BBITIOJHEHUs] 0(hOpPMIISIOTCS
yBeIUUeHHBbIM IPHU(TOM,

- crieriviajbHbIe yueOHUWKH, yueOHbIe TIOCOOUSI M AUaKTHUeCKHe MaTepuasbl (MMerolye
KPYTHBIN WIPUGT WK ayguodaiinbl),

- UHAUBU/ya/IbHOe paBHOMepHOoe ocBelrjeHue He MeHee 300 JIOKC,

- TIpd HeoOXOAMMOCTW CTyJAeHTY [i/is BBITIOJIHEHUs 3a/laHUsl  TIpeJ|OCTaBJIsIeTCs
yBeJIMUMBarolee yCTPOHCTBO;

2) [J1s1 AL C OTPaHUYEHHBIMH BO3MO>KHOCTSIMU 3710POBbS T10 C/IyXY:
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- TIPUCYTCTBHE AaCCHCTEeHTa, OKa3bIBaIOIIWN CTY/EeHTY HeoOXOJUMYI0 TeXHUYeCKYHo
MOMOIIb C YUYeTOM WHAWBUAYaNbHBIX OCOOeHHOCTell (roMoraeT 3aHsTH paboyee MecTo,
riepeIBUraThCsl, IPOUUTATh U 0()OPMUTD 3aJjaHKe, B TOM UKCJIe, 3aMChiBasi TIOJ, TUKTOBKY),

- obecmeurBaeTcsi HalMWyMe — 3BYKOYCH/IMBAIOIIEH — armapaTypbl  KOJJIEKTHBHOTO
T0/Ib30BaHMs, TMPU HeoOXOoAMMOCTH 0O0yuaroleMycsi TIpeJoCTaB/IseTCsl 3BYKOYCHIMBAIOLIAst
anraparypa UH/MBU/ya/lbHOTO TI0/Ib30BaHNS;

- obecrieurBaeTcsi  HajyieKalUMU  3BYKOBBIMH  CpPeACTBaMH  BOCIIPOM3Be/leHHsI
vH(opMaLuy;

3) A71s1 JIUL] C OrpaHUUYeHHBIMU BO3MOKHOCTSIMU 37I0POBbBSI, UMEIOIIUX HapyIleHUsI OTIOPHO-
JIBUraTe/IbHOTO arrapata (B TOM YKC/ie C TsDKeJbIMU HapylleHUsIMU [IBUraTe/bHbIX (yHKIUI
BePXHUX KOHEUHOCTeHN UM OTCYTCTBHEM BepXHUX KOHeUHOCTeH):

- MMCbMEHHbIe 3aJjaHusl BBIMOJHSIOTCS HAa KOMIIbIOTEpe CO  Crielyanri3ipOBaHHbIM
MIPOrpaMMHBIM 0becrieueHreM WM HaJUKTOBLIBAIOTCS aCCUCTEHTY;

- 10 )KeJIaHUIO CTY/leHTa 3a/JaHusl MOT'YT BBITIOJIHATHCS B YCTHOM opMme.

12. Oco6eHHOCTH peaTu3al[Uy JUCIHHIUIAHBI C MPUMEHEeHHeM JUCTAaHIUOHHbBIX
o0pa3oBaTe/IbHBIX TeXHOJIOTHIl ¥ 3/IEKTPOHHOI'0 00yueHHs

CornacHo yactu 1 cratbu 16 DepepanbHoro 3akoHa oT 29 gekabps 2012 1. Ne 273-93
«006 obOpasoBanuu B Poccuiickort Pezepariyn» TOJ 3/1eKMPOHHbIM 06OyueHuem TIOHUMAaeTCst
opraHu3ais o0pa3oBaTe/IbHON [IeSITe/TbHOCTH C TIPUMEHEHWeM cojieprKatiielics B 6a3ax JlaHHBbIX
M WCTONb3yeMOW TIpM  peanu3alii  o0Opa3oBaTe/NbHBIX TpOrpaMM  WH(OpMaLuu U
obecrieunBamIUX ee 00pab0OTKy WH(OPMAI[MOHHBIX TEXHOJIOTUH, TeXHUUEeCKUX CPeJCTB, a
Takke WH(POPMALIMOHHO-TeIEKOMMYHHUKAI[MOHHBIX CceTel, oOecrieunBaroLUX Tepefady 1o
JIMHUSIM CBSI3W yKa3aHHOW WHGOpMalMM, B3auUMOIeHCTBHE OOYYarOIUXCS M Tie/larOrMYecKux
pabotHukoB. Ilos OucmaHyuoHHbIMU 00pA308amenbHbIMU  MEXHOA0USMU  TIOHUMAKOTCS
obpa3oBaTe/ibHbIe TEXHOJIOTUH, peaiM3yeMble B OCHOBHOM C NpUMeHeHWeM WH(OPMaI[HuOHHO-
Te/IeKOMMYHUKALIMOHHBIX CeTell TIpU OrocpeZloBaHHOM (Ha pacCTOSIHUM) B3aUMOZeNCTBUN
00yuaroIuXxcst ¥ 1e/jaroruyecKux paboTHUKOB.

Peanu3aiusi AUCLIMTUIMHBI MOXKeT OBITh OCYIIleCTB/IeHa C IPUMeHeHHeM JUCTaHIIMOHHbBIX
o0pa3oBaTe/bHBIX TEXHOJOTMM U 3JeKTPOHHOTO OO0yYeHHs TOJIHOCTBIO WIM YaCTUYHO.
Kowmmonentsl YMK gucturuivael  (pabouass TmiporpaMMa  AMCLMIUIMHBI, OLIEHOUHbBIE U
MeTo/uueckue  MaTepuasnbl, (OpPMBI  aTTecTaluM), peaqu3yeMoll C  TpUMeHeHUeM
JVCTAHIIMOHHBIX 00pa30BaTe/IbHBIX TEXHOJIOTHH U 3/IeKTPOHHOT0 00yUeHusl, COZiep>KaT yKa3aHre
Ha UX WCI0/Ib30BaHue.

[lpy opranu3aiuy oOpa3oBaTe/bHON [esiTe/IbHOCTH C TIPUMEeHeHHeM JUCTAaHIIMOHHbBIX
o0pa3oBaTe/IbHBIX TEXHOJIOTHM W 3JIeKTPOHHOrO OOyueHWss MOTYT IpeJyCMaTpUBaThCs
ACMHXPOHHBIM WM CHHXDOHHBIM CMOCOOBI  OCYIIIeCTBIeHHS B3avMO/IEHCTBUS YYaCTHUKOB
oOpa3oBaTe/ibHBIX OTHOIIEHWHM TOCPeICTBOM HWH(OPMAaI[MOHHO-TEIEKOMMYHHUKAIIMOHHON CeTH
«/HTepHeT».

[lpy TmpUMeHeHWH AWCTAHIIMOHHBIX 00pa30BaTe/IbHBIX TEXHOJIOTUH W 3JIeKTPOHHOTO
oOyueHWss B paClUCaHWM TI0 /[AUCLUIUIMHE YKa3bIBAKOTCS: CTMOCOOBI  OCYILeCTB/IEHUS
B3aMMO/IEHICTBUSI YUaCTHUKOB 00Opa30BaTe/lbHbIX OTHOIIEHWH TMOCPeICTBOM HH(OPMaI[MOHHO-
Te/eKOMMYyHUKal[MoHHOU ceTu «VHTepHeT» (BKC-BugeokoHbepeH1|cBsA3b, T — 37€eKTPOHHOE
TeCTUPOBAHUe); CChI/IKK Ha 3IEKTPOHHYI0 MH(MOPMAIIMOHHO-00pa3oBarenbHyto cpenry CKDY, Ha
obpa3oBaTesibHbIe TIATGOPMBI U PeCypChl WHBIX OpraHW3alvid, K KOTOPbIM TIPeJ0CTaB/IsSeTCs
OTKPBITBIA ZIOCTYN uepe3 WH(POPMAaI[MOHHO-TEe/IeKOMMYHHKALIMOHHYIO CceTb «VHTepHeT»; /s
CUHXDOHHOTO O00yYeHHsI - BpeMs TIDOBeJIeHUS] OH/IaWH-3aHATAN W TIperofilaBaTesiu; [iis
ACMHXPOHHOTO 00YyYeHUsI - aBTOPhl OH/IAWH-KYPCOB.

[lpy opraHv3alyyd MPOMEXYTOYHOM aTTecTalM C TpUMeHeHHWeM [JUCTAHLIMOHHBIX
o0Opa3oBaTe/ibHBIX TEXHOJOTUHA W 37IeKTPOHHOTO OOyYeHHUs WCIO/Ib3YIOTCS MeToquueckye
peKOMeH/Ial[ii 10 TIPUMEeHEeHUI0 TeXHWYeCKUX CpeZCTB, 00ecreurBaroliX OO0BbeKTUBHOCTh
pe3yJ/ibTaTOB TIPU TMPOBeeHUU MPOMEXKYTOUHOM U TOCY/JapCTBEHHON WTOTOBOM aTTeCcTal[uu 10
obpa3oBaTe/ibHBIM TPOrpaMMaM  BBICIIEro o00Opa3oBaHUs - TIporpaMMaM OakajaBpuara,
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nporpaMMaM CrieljiajfTeTa ¥ MpOrpaMMaM MarucCTpaTypbl C MPUMeHeHHeM [JUCTAHLMOHHBIX
obpasoBarenbHbIX TexHonorui (ITucemo MuHoOpHaku Poccuu ot 07.12.2020 1. Ne
MH-19/1573-AH "O HanpaB/ieHUX MeTOAUUYeCKUX peKoMeHAaLuii").

Peasu3aiusi AUCIUIUTMHBI C TIPUMEHEHHEM 3JIEKTPOHHOTO O0YUYeHUsT U JMCTAaHIIMOHHBIX
oOpa3oBaTe/bHBIX ~ TEXHOJIOTUH  OCYIIEeCTBSIeTCS € WCIOJIb30BaHWEM  3JIeKTPOHHOM
nHbOpMaLMOHHO-00pa3oBartebHOU cpeibl CKDY, K KoTopoii obecrieueH AOCTYIT 00yUYarOIUXCst
yepe3 MH(GOPMAIIMOHHO-TeJIEKOMMYHHUKALIMOHHYI) CeTb «VIHTepHeT», WK C WCIO/b30BaHHEM
pecypcoB HHBIX OpraHu3alyil, B TOM UHc/Ie TUIaTPopM, MPeJOCTaB/SIOLMX CEPBUCHI IS
TIpOBe/IeHNs BUZIeOKOH(MepeHIWi, OH/IaliH-BCTPeY U AMCTaHLMOHHOTro 00yueHus (Bigbluebutton,
Microsoft Teams, a Takke C HCIO/JIb30BaHHEM BO3MOXXHOCTEM COI[MANbHBIX CeTeM [/is
OCYIL[eCTB/IEHUs] KOMMYHHKAL[MM 00yUJaroIuXCs U TIperojaBaTesiei.

YuebHO-MeTOAMUeckoe obecrieyeHre AUCLMIUIMHBIL, peajn3yeMoil C TpUMeHeHHeM
3JIEKTPOHHOTO O00yueHUWssT W [AWCTaHIMOHHBIX 00pa30BaTe/IbHBIX TEeXHOJIOTUM, BK/IHOUAeT
TIpe/iCTaB/IeHHbIE B 3JIEKTPOHHOM BHjle pabouyro mporpammy, yueOHO-MeToAuuYecKre MmocoOus
WIM KypC JIeKI[UM, MeToJuuecKre yKa3aHWs K BBIMOJIHEHWIO Da3/MUHBIX BHUZOB yueOHOM
JesITeNlbHOCTH ~ O0YYarolMXcsl, TIPeAyCMOTPEeHHbIX [AWUCHUIUIMHOW, W TIpoure yuyeOHO-
MeTO/JUUeCKHe MaTepHasibl, pa3MelleHHble B MH(POpPMaIiMoHHO-00pa3oBaTeibHOM cpefie CKDY.
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