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MporpaMy peKoMeHA0BaHO [0 3aTBeppKEHHS BUEHOKD paioto (PakynbTeTy
mMaTeMaTuKW i IHopMaTnKm

27 cepnHa 2021 poky, npotokon Ne 9

PO3POBHUK MNMPOIrPAMMU:

AmnonbcbKnin OnekcaHap J1eoHifoBMY, JOKT. (i3..-MaT. HayK, JOLEHT,
3aBifyBay Kadeapu hyHAAMeHTa/IbHOT MaTeMaTUKN.

Mporpamy cXBasIeHO Ha 3acifiaHHi Kateapn hyHAaMeHTa/IbHOT MaTeMaTnKM
npotokon Nel Big 26 cepnHa 2021 poky.

3aBigyBay Kadeapm Onekcangp AMMOIbCbKII
MporpaMy NorofykeHo 3 rapaHTOM OCBITHLOT (NPOMECIAHOT) Nporpamu

«MatemaTnka»

"apaHT OCBITHLOI (MPOgeciiHON) 5

nporpamm OnekcaHgp AMMOSTIbCbKNIA

Mporpamy NorofykeHo 3 rapaHToM OCBITHLOT (NpodeciinHoT) Nporpamu «MpuknagHa
maremaTunka»

MapaHT OCBITHLOI (MpodieciliHoN)

nporpamu CsitnaHa I'THATOBWY

Mporpamy NOrofykeHo 3 rapaHToOM OCBITHbLOT (NpodeciiiHoT) Nporpamu «MartemaTtuka

Ta IHpopMaTUKa».

"apaHT OCBITHLOI (MPOgeCiiHON)
nporpamm NaHHa YHEPHOBA

MporpaMy NorofkeHo HayKoBO-MeTOANYHOK KOMICIEK (haKy/IbTETY MaTeMaTUKM i
IH(opMaTUKK
npotokon Nel Big 27 cepnHs 2021 poky.

"onoBa HayKOBO-MeTOAUYHOT KOMICIT Onbra AHOLWLEHKO



BCTYTI
Mporpama HaBYa/bHOI AucuMniiHn - “AndepeHuiaibHa reomMeTpis” ckiageHa
BIZANOBIAHO O OCBITHLO-MPOECIHOI Nporpamu Ni4roToBkn bakanasp
cneuianbHocTi  111-maTtemaTuka, 113 — npukniagHa marematuka, , 014.04 -
CepepfHs ocsiTa (MaTemaTnka),
OCBITHA nporpama «MaTemMaTuKa», «[1prMKnagHa maTeMaTmKa», «KMaTtemaTmKa Ta
IHhopMaTMKa»

Onwuc HaB4YaslbHOT ANCLMNNIHN

1.1. MeTa BMKnaflaHHs HaBYa/IbHOT AMCUMNNIHN “AundepeHuianbHa reomeTpia”
nonarae B OBOSIOAIHHI OCHOBaMU AudhepeHLiaibHOT reoMeTpil KpUBUX Ta NMOBEPXOHb Y
3-BMMIpHOMY eBK/1iJOBOMY NPOCTOPi.

1.2. OCHOBHI 3aBfj@HHA BMBYEHHA AMCUMNNIHWN “OudepeHyianbHa reomeTpia”
nonsarat0Tb Y NOCNiA0BHOMY 3aCTOCYBaHHI METOAIB MaTeMaTUYHOIO aHanisy, NiHinHOT
anrebpn Ta TONONOrii AN BUBYEHHS [EOMETPUYHUX BMACTUBOCTEN KPUBUX |
MOBEPXOHb B TPUBMMIPHOMY NPOCTOPI.

1.3. KinbKicTb KpeguTis — 4

1.4. 3aranbHa KinbKicTb roguH — 120

1.5. XapaKTepucTrKa HaB4Ya/lbHOT AUCLUMNITIHK

HopmaTumeHa / 3a B60pom

[JeHHa hopma HaBYaHHS | 3aouHa (aucTaHLifiHa) (hopMa HaBYaHHS

PiK NiAroToBKu

2-1 |
CemecTtp
4-i |
Nekuyii
32 rog. |
MpaKTUYHI, CeMiHAPCLKi 3aHATTA
32 rog. |
J'IaﬁopaTo‘pHi 3aHATTA
CamocTiliHa po6oTa
56 rog, |

y TOMY 4uC/i IHAMBIAYaNbHI 3aBAaHHS

pO3paxyHKOBO-rpagiyHa poboTa

1.6. 3annaHoBaHi pe3ynbTaTh HaBYaHHSA
Y pe3ynbTati BUBYEHHS JAHOT0 KypCY CTYAEHT NOBMHEH

3HaTW:
03HaYeHHs perynsapHol KpUBOT | NOBEPXHI;
03Ha4YeHHSA HaTypaslbHOro NapameTpy 419 KPUBOT,
O3HaYeHHA KPWBWMHW I CKPYTY KPUBOT,
OCHOBHY TeopeMy Teopil KpMBMX Ha NOLWMHI | B NPOCTOPI;



03HaYeHHA chepuyHOro 0bpasy KpuBOT i MOBEPXHI;

O3Ha4eHHs nepLuoi i Apyroi hyHAaMeHTaIbHUX (hopM 15 NOBEPXH;
O3HayeHHs i30MeTpiT Ta KOHPOPMHOIO Bi0OPaXKEHHS, KPUTEPIT;
O3HAYeHHS FOMI0BHUX KPUBWH Ta FOMIOBHUX HaNPsAMIB Ha NMOBEPXHI, NiHil
KPUBUHMU;

O3Ha4yeHHs raycoBol Ta cepeiHbOT KPMBWH MOBEPXHI;

Knacugikalito TOUOK perynsapHoi NOBEPXHI 3a LWi/IbHOAOTUYHUM
napabonoifom i raycoBOH KPUBUHOHO;

O3HAYEHHA aCUMMTOTUYHUX HANPSAMKIB Ta aCUMNTOTUYHMX NiHIN;
AepuBauiiiHi hopmynum Mayca i BeilHrapTeHa;

O3HayeHHs reofe3nYHOI NiHiT;

O3Ha4YeHHs MiHIMa/IbHOT NOBEPXH;

yMIiTU:
- 3HANTW KPUBUHY i CKPYT KPUBOT;

3HaNTW PIBHAHHSA pebep i rpaHei TpurpaHHuKa ®peHe;

3HaNTW LOBXMNHY KPUBOT Ha 3aiaHOMY NMPOMIXKY;

3HaNTW NapaMeTpuyHe PIBHSAHHA NIOCKOT KPUBOT 3a T KPUBMHOLO, pafiycom

KPVBWHW Ta OMOPHOK (DYHKLIEHD;

3HaNTW eBOMIOTY Ta eBO/IbBEHTY MOCKOI KPUBOT;

3HaNTW NepLuy Ta Apyry @yHaameHTabHi (hopMy NOBEPXHI;

3HaMTW NNOLLY 061acTi Ha MOBEPXHI;

3HaNTW KYT MiXK KpUBUMMW Ha NOBEPXHI;

3HaNTW rONIOBHI KPUBUHM | HANPSMKW HA MOBEPXHI;

3HaNTW raycoBy i CepefHIO KPUBUHY NOBEPXHI;

3HANTW MIHIT KPUBMHM Ta aCUMMTOTUYHI NiHIT HA NOBEPXHI;

3HaWTW reofe3nyHy KpMBU3HY KPUBOI Ha NOBEPXHI;

2. TemaTUYHWIA NAaH HaBYaIbHOT AUCLUMMNNIHN
Po3gin 1. Cnocobu 3aiaHHs KPUBKMX | NOBEPXOHb.

Tema 1. Cnocobu 3afiaHHs KpUBMX
MapameTpr30BaHi KpYBI; HeABHO 3afaHi KPUBI; perynsapHi KpuBi; LOTUYHA NPAMa,;
HOpM&/lb A0 MJIOCKOT KPUBOT .
Tema2. Cnocobm 3aiaHHs MOBEPXOHb
MapameTpr30BaHi NOBEPXHI; HEABHO 3afaHi NOBEPXHI; PErynspHi NoBepxHi; 4OTUYHA
NOLLMHA; HOPMa/lb 40 MOBEPXHI.

Po3gin 2. Teopis KpUBNX

Tema 1. Teopisi NIOCKMX KPUBUX
OCHOBHI NMONOXEHHS Teopii KPUBKX; NOHATTA PerynsapHoOi KPpUBOT; HaTypasibHa
napamMeTpu3aLlis; kpusnHa KpUBOT; (hopMynn PpeHe; 0OCHOBHA TeopeMa Teopii MAOCKNX KPUBUX ;
06BifiHa; eBO/IOTA i eBOMIbBEHTA M/I0CKOT KPMBOT; 0Ba/IK, Teopema Npo 4 BepLUMHY OBasy; 0Bav CTanol
LUMPUHWN.

Tema2. Teopisi NPOCTOPOBUX KPUBMX
Penep ®dpeHe Ta TpuUrpaHHNK dpeHe; CKpyT KpMBOT; hopmynu dpeHe;
LLLiNbHMIA AOTUK KPMBUX | MOBEPXOHb; WiNIbHO AOTUYHA NMOLLMHA Ta WiNbHO A0TUYHA cepa; OCHOBHA
TeopeMa Teopii Kpueux y E°.



Po3gin 3. Teopis NOBEPXOHb.

Tema 1. Mepwa yHaameHTanbHa hopma noBepXHi
MOHATTA perynspHoi NoBepXHi; A0TWUYHA M/OLMHA MOBEPXHI; NepLua PyHAaMeHTa bHa hopma

MOBEPXHI; AOBXMHa KPMBOT, KYT MiXK KpUBMMMU, NIoLLa 06/1acTi Ha MOBEPXHI; BifoOpaXKeHHS

MOBEPXOHb, i30METPIs, KOHDOPMHI BiA0OPaXKEHHS.

Tema 2 [ipyra oyHaaMeHTanbHa hopma NoBepxHi

[Opyra dhyHaameHTaibHa (hopma NMOBEPXHi; 4OTUYHUIA Napabonoig NOBEpPXHi.

CdpepuuHe (raycose) BifobpaXeHHs; raycoBa KpyYBMHA NOBEPXHI; HOPMasibHa KPUBUHA; MONOBHI
KPUBWHW i TOMIOBHI HanpsiMkuy; opmynn Pogpira; iHankaTpyca AroneHa; popmyna Eiinepa; Linkom
OMOGINiYHI NOBEPXHI; NiHIT KPUBMHU; aCUMNTOTUYHI NTiHIT; reofie3nyHa KpYBMHA KPUBOT; reofe3nyHi

NiHiT.

Tema 3 OCHOBHI PiBHAHHS Teopii NOBEPXOHb

[JepuBauiinHi popmynu Mayca i BeitHrapTeHa; Teopema Egregium Mayca; piBHsHHA [ayca i Kogauu,i;

Teopema BoHHe.

3. CTpyKTypa HaBYa/IbHOI AUCLMNNAIHN

Haseu po3ginis i

KinbKicTb rogmH

Tem [eHHa (hopma 3a04Ha hopma
yCbOro y TOMy yuchi Ycboro y TOMY YKCHi
n n na6 |ing.| c. n n | na | iHg | c.p.
p. 6 .
1 2 3 4 5 6 |7 8 9| 10 | 11 | 12 | 13
Po3gin 1. Cnocobu 3aBaaHHA KPUBKX i NOBEPXHb
Temal. Cnocobu | 12 2 2 8
3aBAaHHs KpUBMX
Tema 2. Criocobu 12 2 2 8
3aBfaHHA
NOBEPXOHb
Ycboro 3a posginom | 24 4 4 16
1
Po3gin 2. Teopist KpMBUX
Tema 1. Teopida | 22 6 6 10
NAOCKMX KPUBUX
Tema 2. Teopist 16 4 4 8
NMPOCTOPOBUX
KpUBMX
Ycboro 3a posginom | 38 10 | 10 18
2
Po3gin 3. Teopis NoBepXoHb
Tema 1. Mepia 20 6 6 8
(hyHAaMeHTaNlbHa
thopma noBepxHi
Tema 2. Opyra 24 8 8 8
(hyHAaMeHTalbHa
thopma noBepxHi
Tema 3. OCHOBHI 14 4 4 6
PiBHAHHSA Teopil
NOBEPXOHb
Ycboro 3a posginom | 58 18 |18 22
3
YCbOro roamH 120 32 32 56




4. Temun ceMiHapCbKuMX (MPaKTUYHKX, NabopaToOPHNX) 3aHATb

No Hasga Temu KinbKicTb
3/n roauH
1 | MMoHATTA perynapHoT Kpueoi. oTrnyHa npama. Hopmanb [0 NJ0CKOT KPYBOT . 2
2 | MapameTpr3oBaHi MoBepxHi. HesiBHO 3afaHi NOBEPXHIi. PerynspHi noBepxHi. 2
JoTnyHa naowmHa. Hopmanb A0 NOBEpPXHi
3 | HarypanbHa napameTpm3alis. KpmnHa Kpueoi. dopmynn dpeHe. 2
4 | OCHOBHa Teopema Teopii NNOCKNX KPUBKX. 2
5 | O6BigHa; EBontOTa i €BOMIbBEHTA NIOCKOT KPUBOT 2
6 | Penep ®peHe Ta TpurpaHHUK ®peHe. CKpyT KpmnBoi. Popmynn dpeHe. 2
7 | WinbHWA AOTWK KPMBMX i MOBEPXOHb. LLLiIABHO AOTMYHA NAOLWMHA Ta LWiIbHO 2
[AOTNYHa cepa.
8 | MoHATTA perynspHoi noBepxHi. [oTnyHa nnowmHa noBepxHi. Mepla 2
(hyHAaMeHTanbHa hopMa NoBePXHi. [0BXUHA KPUBOI.
9 | KyT Mi>X KpBMMM, NNoLLa 061acTi Ha NoBepxHi. 13omeTpis. KoHDopMHI 2
BiflobpaxkeHHs. (KOHTposibHa poboTa)
10 | Opyra thyHAameHTanbHa hopma NoBepXHi. JoTUYHWIA Napabonoig MOBEPXHi. 2
CipepuuHe (raycose) Bifo6paXKeHHs. [FaycoBa KpMBUHA MOBEPXHI.
11 | HopmasnbHa KpmBUHA. T0N10BHI KPMBUHK | FONI0BHI HanpsiMkun; ®opmynu Pogpira. 2
12 | IngmkaTpuca AroneHa. ®opmyna Einepa. Liinkom om6iniuHi NOBEpXHi. 2
13 | JNiHIT KpUBMHW; ACUMNTOTUYHI NiHil. 2
14 | T'eoge3nyHa KpUBMHA KPUBOT. eofie3nyHi NiHil. 2
15 | OepvBauiiHi hopmynu Mayca i BeiiHrapTeHa. 2
16 | Teopema Egregium Mayca. 2
Pasom 32
5. 3aBfaHHs 41 CaMOCTINHOT po6oTK
Ne Bugn, 3micT gnsa caMocTiliHOT po6oTu KinbKicTb
3/n roavH
1 Po3B’A3aHHA 3834 3a TeEMaMK: JOTMYHA NpsMa, HOpMasib A0 NJ0CKOT KPUBOI. 2
2 | Po3B’A3aHHs 3a4a4 3a TeMaMu: PerynsapHi NoBepXHi, JOTUYHA NJIOLLMHA, 2
HOpMasib 10 MOBEPXHi
3 | Po3B’A3aHHA 3a4a4 3a TeMaMu: HaTypasibHa napameTpu3aLlis, KpMB1Ha KPUBOT, 2
thopmynun dpeHe.
4 | Po3B’s13aHHA 3a7ay 3a TeMamu: OCHOBHA TeopeMa Teopil NIOCKMX KPUBUX. 2
5 | Po3B’A3aHHA 334a4y 3a TeMaMun: 00BiAHa, €BOMOTA i €BOMbBEHTA M/IOCKOT 2
KpuBOi
6 | Po3B’A3aHHs 3afa4y 3a TeMamu: penep dpeHe, CKPYT KPUBOT, hopmynn dpeHe. 4
7 Po3B’A3aHHs 3a4a4 3a TeMaMu: LiSIbHUIA JOTVK KPUBKMX | MOBEPXOHb 4
8 | Po3B’A3aHHA 334a4 3a TeMaMu: nepLia hyHaameHTalbHa PopMa NOBEPXHi; 2
LLOBXWHa KPUBOT.
9 | Po3B’A3aHHA 334a4 3a TeMaMu: KyT MiXK KpUBMMMW, N/10LLA 061aCTi Ha MOBEPXHI, 4
i30MeTpis;
10 | Po3p’s3aHHs 3aday 3a TeMamu:  [pyra yHaaMeHTaslbHa hopMa NoBepXHi, 2
raycosa KpuvBrHa NOBEPXHi.
11 | Po3B’A3aHHA 337a4y 3a TeMamu: HOpMaJibHa KPVUBUHA, FOM0BHI KPUBUHNA | 4
r0/10BHI HaNpAMKY
12 | Po3B’a3aHHs 3agady 3a TeMamu: iHAMKaTpuca [ioneHa, popmyna Eiinepa. 4
13 | Po3B’aA3aHHA 33724 3a TeMamu: NiHiT KpUBMHKU, aCUMITOTUYHI NiHiT. 2
14 | Po3B’A3aHHA 33724 3a TeMaMu: reofie3nyHa KpMBUHA KPUBOT, Te0fe3nNYHI NiHil 4
15 | Po3B’d3aHHs 3agady 3a TeMamu: fepuBaLliiiHi jopmynu Mayca i BeitHrapTeHa. 2
16 | Po3s’a3aHHA 3aday 3a Temamu: Teopema Egregium ayca; 4
17 | 3anikoBe 3aBfaHHS 3 TEOPIT KPUBMH i MOBEPXOHb. 8
18 | KoHTponbHa po6oTa. 2
Pasom 56




6. IHaMBIAYyanbHi 3aBAaHHS

Po3paxyHKoBO-rpaiyHa poboTta: «3anikoe 3aBAaHHs 3 TEOPIT KPUBUH i MOBEPXOHb.

7.MeTogM HaBYaHHA

JNeKUiT Ta NpaKTUYHi 3aHATTS NPOBOAATLCS ayAUTOPHO. Y Pasi Oro/oLLIEHHS

KapaHTUHY, 3aHATTSA NPOBOAATLCA ayAUTOPHO abo AMCTaHLiHO (3a LOMOMOroH naaTgopm
ZOOM, MOODLE) BignoBigHO A0 Haka3y pekTopa XapKiBCbKOro HaLiioHanbHOro
yHiBepcuTeTy imeHi B.H.KapasiHa.

8. MeTOAN KOHTPO/IIO

— 00NiK BiiBiAYyBaHHS ayaNTOPHUX 3aHATb;

— NnepeBipKa BUKOHaHHS po3paxyHKOBO-rpagivHoi po6iTh (1), KOHTponbHOT poboTtu (1),

— MiACYMKOBWiIN KOHTPOO/b: crewianbHocTi CepefHs ociTa (MaTemaTuka) Ta
«MaTtemaTrka» - eKk3aMeH; CreLjia/ibHiCTb «[MprKnagHa MateMaTmka» - 3asik.

9. Cxema HapaxyBaHHs 6anis

MOTOYHMIA KOHTPO/Ib, CAMOCTIliHa PO6O0Ta, IHAMBIAYa/IbHI 3aBaHHS
KOHTPO/IbHa Exsa | cyma
potora, iHAVBILyanbHi MeH/
Po3gin 1 Po3gin 2 Po3gin 3 | nepepbayeHi 3aB[AHHS PasoM | 34ik
HaBYa/lbHUM
naaHoMm
T1 | T2 | T1 | T2 | T1 | T2
5 5 5 5 |5 5 15 15 60 40 | 100
KpuTepii oliHIOBaHHA HaBYa/IbHUX AOCATHEHb
OuiHka B OujiHKa 3a HaLiOHa/IbHOHO LLIKao
6anax
Ouivka || MosicHeHHs

90 -100

BigmiHHO

TeopeTUYHMIA 3MICT KypCy OCBOEHWIA LiIKOM, HEOOXIiAHI MPaKTUYHI HaBUYKM
pob0TU 3 OCBOEHNM MaTepiasioM cOPMOBaHi, BCi HaBYa/IbHI 3aBAaHHS, AKi
nepegbayeHi Nporpamoro HaBuaHHs, BUKOHaHi B MOBHOMY 06Cs3i, BifiMiHHA
po6oTa 6e3 NoMUIOK abo 3 OfHIEI0 HE3HAYHOI NOMWIKOHO.

70 -89

[ob6pe

TeopeTNUHWIA 3MICT KypCy OCBOEHWIA L{iSIKOM, NPaKTUYHI HaBUYKW pO6OTK 3
OCBOEHWNM MaTepia/ioM B OCHOBHOMY CDOPMOBaHI, BCi HaBYa/lbHi 3aBAaHHS,
AKi nepefbdayeHi NporpaMoro HaB4YaHHs, BUKOHaHI, IKICTb BUKOHaHHS
YKOAHOIO 3 HWX He OLiHEHO MiHIMafbHUM Yncnom 6anis, AesKi BUAN 3aBAaHb
BWKOHaHi 3 MOMWAKaMu, poboTa 3 AeKinbKoMa He3HauHUMK NOMUIKamMK, abo 3
OfHi€r0 — ABOMA 3HAYHUMU NMOMUKAMMN.

50 69

3a0BifbHO

TeopeTUUHMiA 3MICT KypCy OCBOEHMIA He NOBHICTIO, e NPOranviHu He HOCATb
iCTOTHOro XapakTtepy, HeobXiaHi NPaKTUYHI HaBUYKM POBOTU 3 OCBOEHNM
MaTepia/ioM B OCHOBHOMY C(hOpPMOBaHi, 6inbLUICTb NepeabdayeHnX Nporpamoro
HaBYaHHS HaBYaSIbHUX 3aBAaHb BUKOHAHO, fiesiKi 3 BUKOHaHWUX 3aBaHb,
MICTATb NOMWJIKK, POBOTa 3 TPbOMA 3HAYHVUMM NOMUJIKAMM.

1-49

He3anoBinbHO

TeopeTUYHMIA 3MICT KypCy He 0CBOEHO, HEOOXiAHI MPaKTUYHI HaBUYKM
pob0Tu He chopmMOoBaHi, BCi BUKOHaHI HaBYa/IbHI 3aBJJaHHS MiCTATb rpyoi
MOMW/IKM, JOAATKOBA CaMOCTiliHa poboTa Haf, MaTepiasiom Kypcy He npvBeje




8

[0 3HaUYMMOr0 NiABMLLEHHS AKOCTI BUKOHaHHA HaBYa/IbHMX 3aBfaHb, po6oTa,
LLL0 NoTpebye MOBHOT NepepobKu

LLlkana oujiHIOBaHHS

. . . . OuiHKa 3a HalioHabHOH LIKAJIo
Cyma 6anis 3a BCi BUAW HaBYanbHOT AisNbHOCTI T GO TONDIBHEEOT 5 ABODIBHEBOT
NpOTAroM CeMecTpy A P1p ANA ABOD
LUKaNN OLiHKOBaHHS LUKaNN OLiHKOBaHHS
90 - 100 BiAMiHHO
70-89 Jobpe 3apaxoBaHo
50-69 3a/10BiNlbHO
1-49 He3a0BiNbHO He 3apaxoBaHo

10. PekomeH0BaHa nitepatypa

BbasoBa niTepartypa

=

BopuceHko O. A. AndepeHuianbHa reomeTpist | Tononorisi. OcHoa, 1995 p.

2. KosaHuoBs H.H. n gp. AndhdepeHumanbHas reoMeTpusi, TOMOMOr s, TEH30PHbIN aHanu3.
C60pHUK 3aaa4, Buwa wkona, 1982.

AMuHOB HO.A. ndepeHumanibHas reoMeTpus 1 Tononorusa Kpusux, Hayka, 1987.
Moropenos A.B. OuddepeHumansHasa reometpus. M, Hayka 1986.

Pawesckuii IN.K. OnddepeHymanbHaa reometpus. M., Hayka, 1948.

ok ow

JonomidxkHa niTepatypa

1. TMosHsak 2. I'., LUnknH B.B. QuddepeHumansHas reomeTtpus. MNepsoe 3HakoMcTBO. M., Hayka,
1986
2. bnswke B. AuddhepeHumansHasa reometpusd. OHTW, 1935.

11. MocmnnaHHS Ha iHopMaLifiHi pecypcn B IHTepHETI, Bigeo-NeKLil, iHLLe METOANYHE
3abe3neyeHHs

=

www-library.univer.kharkov.ua
http://puremath.univer.kharkov.ua/~yampolsky
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