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llporpavra BcryrlHoro icuury 3 MareMaruKlr
(6arona 3araJrbHa cepeAHq ocnira)

API4OMETI{KA

HarypanrHi.rzcra. Ilpocri i cxlaleui qucra.

flolinrsicrb HarypaJIbHLIX qucerr. OsHaxz uoAinrHocri na 2 ;3;5; 9; 10.

Hafi6inrurufi cninrn uia Aitruur. Hafivrenure cnilbHe KparHe.

3nlr.rafiHi apo6u. OcsonHa eracu4sicm apo6ie. llopinHxnna gnnqafisnx apo6in.
Apu$vrerer.IHi aii si gnz.Iafi HLIMII Apo6anru.

,{ecxrroni 4po6z. flopinn.rnH.f, AecrrKoBHX ,upo6in. Apn$uerz.{Hi .qii si Aec.arKoBI'lMLI

.Upo6anrn.

Aolarrri i ni4'eir,tri .Iucra. Mo4ynr .tr4ana.

BiAcorru, TpI4 Br4Eu 3a1a'r^ na niAcorru.
llpouopuii. OcHosHi uacrueocri uponopuii.

AJIfEEPA

OAHo.{reH. MHoroqneH. (DopMyJIH cKopoqeHoro MHox{eHH.a.

ToroNni neperBopeHHt anre6pai'ruux nupasin.

PosrraAaHH.f, MHororIJIeHHa Ha MHoxHIIKI{.

Creninr s uirz\,r rroKa3Hl4Koru. OgHa.reHHt ra Blracrvrnocri crerlent : rlinzira rIoKa3HI4KoM.

CuporqeHHr nzpa:iB, IrIo uicrsrr creueni.
Kea4paurufi r<opinr. Apusvreru'#ruia KBaAparHIafi ropinr. OsHaqeHHx ra
apv$rvrerurlHoro KBaAparHoro Kopenx. [ii HaA KopeHsMIl.

JliHiftni pinH.aHur. Pogn'.sgyBaHHr ninifinux pinHxHr i pinnxur, qo 3BoAtrbct Ao

niHiffnnx. Po:n'-rsyBaHHt 3a1arl Ha cKna.qasus niHifinux pinnxHr.
Cnoco6ra porn'x:ynaHH.rr ctrcreM pinHxnr 3 ABoMa Heni4ouztrlIa. Posn'x:ynanHx 3a\aq Ha

cKnaAaHHt crrcreM ninifiHzx pinuxnr.
Kna4patre pinHrHus. Pogs'.f,3yBaHHr KBaAparHzx pienanr. Teoperr,ra Biera.
Kna4parnufi,rpuunen. Posrra1alanfl KBaAparHoro rpboxrlneHa na nisifini usoxnlarz.
Jlinifiui uepinnocri ra ix posn'a3aHHt.
Cucreuu linifinnx uepinHocrefi. Pogn'szantrrs, cl4creMu ninifiuux nepinnocrefi.

lloleifiHi nepinHocri ra ix posn'x3aHH.l.
(DyHrqir. O6nacru BLr3HarreHHfl Ta o6lacrr 3HarIeHb rpynrqii. 3naxoAxeHH.a o6nacri
BH3HaqeHHs. ra o6nacri 3HarIeHH.f, Synrcqii.

nlacrusocri

llapHicrr i Heuapnicrr $ynrqifi. fpaSiru i sracrusocri Synrcqifi. y: kx + b; y: kx;

nY:X; Y: J; XI; y:l
f(

y:i;
flo6y4ona rpa$ixin SyHrqifi rulsxoM reoMerpu-tHvrx reperBopeHr rpa$ixis ocHoBHI{x

$yuxqifi.



Kea4parlruHa $yur<qia, ii rpaSix i nlacrurocri. PosB'{3aHHt pirHxur i cucreu pinnxur'

rpa$iunzlr cnoco6ou.
Kna4patra uepinnicrr. Poge'x:ynauux nepinHocreft uero4ovr inrepnanin.

Apra$vrerLrqHauporpecix. (Dopnryna n-ro rIJIeHa ra cyMH n rlepruux'IreHiB aplaQnrern'{Hoi

nporpecii
feouerpuqHa [porpecir. (DopMyna n-ro rIJIeHa ra cyMI{ n rrepruux r{reHlB reoMerpllqHol

upo rpecii. Hecxin.IeHHo crIaAHa reoMerpl4vna uporpecix.

TEOMETPIfl

OcHosHi rroH.rrrrr r1laHirraerpii. Arciouz ulaniuerpii. BuAu rpl4KyrHl4rin. TeopeMa rlpo

cyMy ryrin rpI,IKyrHI,IKa.

Oguaru pinnocri ra uo4i6uocri rpurcyrHuris.
Bracrueocri pinHo6eApeHoro rpHKyrHI4Ka.

flpx n r o r<y ryrwfr rp I4 KyrH I4 r. T e o p e u a lI i S aro p a.

Cninni4uorueHH.fl rr,rix cropoHaMn Ta KyraMI4 rlpflMoKyrHoro rprIKyrHLIra. Pogs's3yBaHnq

rrpfl MoKyrHI4x rpI,IKyrHHrie.
Teoperraa cunycie. Teopevra xocuuycin.
TpuxyrHzK, BIrI,IcaHIzfi y xolo ra orll4caHufr HasrcoJlo KoJIa.

(Dopvrynu unorqi rpuryrnnrcin. Posn'r:ynaHlfl, 3aAaq Ha 3HaxoAlKeHH{ nnoqi
rpuryruurin.
MHoror<yrHrrKLr. llpanulrui usoroxyrHl4Kla. Bupa: cropin upaBI4nbHI,IX MHoroKyrHHKlB

irepe3 pa4iyc BrlucaHoro ra orlucaHoro KoJIa.

llapanelorp?M, fi oro BJIacrLIBocri. OsHaKa rlapaneJlolpaMy.

llpanao ryrHI{K fi o ro o3HaKLI Ta BJIacrI4so cri.
Ponn6, fforo o3HaKI4 Ta BJlacrznocri
Kna4par, fiolo o3HaKrI Ta BJlacrl4socri.
Tpaueqix.BuIu i nracrueocri rpaneqii. CepeAHs nini-s rpaueqii.
flnoula napanenorpaMy ra rIptMoKyrHI'IKa.

llnoula KBaApara. llnoula rpaueqii.
Kolo ra Kpyr. Bnncani Ta rleHTpamsi KyrI4. Bnacrunocri Aoruqnoi 4o KoJIa.

flnoula Kpyra, AoBlKrrHa KoJIa. flnou1a qacrr4Hr4 Kpyra.

Benropn. Koop4nnarn BeKropa. fii HaA BeKropaMLI. Cr<anxpnufi 4o6yror nemopin.



Ilporparvra BcryrlHoro icuury 3 MareMar[Klr
(nonna 3araJrbHa cepeAnfl ocnira)

ATJEEPA I [OqATKI4 AHAJ.II3y

Posnir: TIUCIA I BIIPA3I4
I Aifiuri .{Hcra (uarypanrui, qili, paqioHanrni ra ippaqioHanrni), ix uopinnfl:nnfl. ra lii
3 Hr,rMr,r. gncrosi MHo)KHHIa ra cuissilHollreHHrl rrlix nuuu.
- BJracrr4Bocri lifi g AificHl,Iiuu,ur4cnav'u;
- rrpaBrrna [oplBHtHHfl, AruaH.Lrx tII,Icen;

- o3HaKr4 noAimnocri HarypaJlbHLtx qucer ua 2,3, 5, 9, l0;
- rrpaBvrna oKpyrJleHna qinnx qucer i Aec-f,rKonux 4po6in;
- o3HaqeHH.rr KopeHt n-fo crerleH.'I ra
apzSrr,rerraqHofo KopeH.a n-ro crerleHt ;

- BJracTr4BOCTl KOpeHlB;

- o3HaqeHHf, crerreH.rr 3 HarypaJrbHI4M, rlinnvr ra paqioHanbHllM IIoK€I3HLIKaMLI, ixni
uacrneocri;
- qucrosi uporvriNrla;
- MoAynb AificHoro lttrcra ra fioro sracrznocri.
II BiAHouleHHr ra upouopuii. Biacomu. OcHonui sa4aui ua ni4corru. Tercroni saAa'{i.

- siAHoueHH.rr, rporopuii;
- ocHoBHa nracrunicrb rlporopuii;
- o3HarreHn.s niAcorra;
- rrpaBuna BI{KoHaHH.s eiAcorrcoBllx pospaxynxie.
il PaqioualrHi, ippaqioHalrni,creueHeni, uorasuurconi, norapra$nriuui,

rpl4roHo MerpnuHi Bvrp a3vr ra ixHi nep erBop eHH.a.

- o3HaueHn.fl o6racri 4onycrnMLIx 3uaqeHr sraiHHlax

Bnpa3y:i :vtiHHznau;
- o3HarreHH.f, Toro)Kno pinnux nupaein, TorontHofo
rrepeTBopeHH{ Btrpasy, roroxHocri ;

- o3HaqeHH{ oAHOrIiIeHa Ta MHOrOqneHa;

- npaBr{na AoAaBaHHx, ni,4HivralnHfl, i rraHoxenH.a oAHoqrenis ra MHoro'ueHin;
- Sopnrynv cKopoqeHoro MHox{eHH.a;

- po3KnaA MHOTOT{JIeHa Ha MHO]KHI,IKI4;

- o3HarreHHa anre6pai.{Horo Apo6y;
- \paBr4na BI{KoHaHHs liir s anre6paiuHllMrl Apo6anau;
- o3HalreHHflTa BJracrlrBocri lorapusrvra, Aec.rrKoBufiinarypatrcsuit norapu$un;
- ocHoBHa norapra$ui.IHa roroxHictr;
- o3HalleHIJfl. CI,4IlyCa, KOCIIHyCa, TaHfeHCa, KoTaHfeHca rrucJloBofo apryMeHTy;

- ocHoBHa rpl{roHoMerpLtqHa roroxHicrb ra nacni,4t<I'r : nei;
- Qopvrynr{ 3BeAeHH-f,;

- Sopvrynr AoAaBaHH-u ra HacliArra 3 HI,IX.

Pogairr: PIBH.flHH.fl" HEPIBHOCTI TA iX CTACTEMI4

JliHifini, rna4parHi, paqioHanrni, 'ippaqionanrni, uorcalnzroni, norapu$nai'rHi,

rpr4roHoMerpuuni pinnxnHr, Hepinnocri ra ix cucreun. 3acrocyBaHH.a pinnxur,
nepinHocr ei,t ta ix cucreu 4o posn'a3yBaHHfl TeKcroBlax 3aAar{.



- pinurHru s oAHiero svriHHoro, o3Har{eHHt ropeHx(posn'xsry) pinnxnHr s oAHiero

3MlHHOIO;

- uepienicrr g oAuieio g\diHHolo, o3HarreHux posn'f,3Ky nepinHocri s oAHiero suiHuoro;

- o3HaqeHux posn'.a3Ky clrcrel,rvr pinnaHb 3 ABoMa sN{iHHLIIuH Ta MeroAra ix pose'asanr;

- pinHoclanr'Hi pinnflHtfl, Hepinuocri ra ix cucreura;
- MeroArr poen'xsynaHnfl. paqioHarbHl{x, ippaqionalbHl4x, rIoKa3HI4KoBI'IX,

norapz Suiututx, lpI4roHoMeTpIlTIHLIX pinHxnr i Hepinnocrefi .

PosAir: OYHKUII

JIiHifi Hi, KBaAp arl,Iutti, creueHeni, IIoKa3HI4Koni, lorapu$ui'tri ra
rpzroHoMerpuuni SynKIIii, ix ocHosHi sracrusocri.
- o3HaqeHnx $yuxqii, o6nacrb Br,r3HaqeHux,o6racrb 3Harrenr Synxqii, rpa@ir Syurqii;
- cnoco6n 3aAaHH.a Synrcqifi, ocHosHi Bilacrl4Bocri ra rpa$irra Qynrqift;
- o3HarleHnx QyHrcqii, o6epHenoi Ao gaAaHoi;

gracnoni nocri4onnocri.
- o3HarreHnx apra$vreruqHoi Ta reoMerpla'IHoi nporpecifi ;

- $opuyru n-ro rrreHa apr,rsrvrerz'IHoi Ta reoMerpla'IHoi nporpecifi;
- Sopuyr14 cy:vru n nep[rr4x.{neHie aprasrraerzqnoi ra reoMerpl4qsoi uporpecifi;
- Sopvyn a cyM:u HecKiH.rennoi reoMerpl,I.rHoi nporpecii si 3HaMeHHI4xou lql < I
floxirura $ynrqii, if reorvrerpulrrruir ra $isn.rHrafi sMicr. lloxilHi eneMeHrapnzx Qyurqifi.
llpannna 4ra$epenqirosaHHs.
- pinn.aunq AorurrHoi Ao rpaQira QyHrIIii n rovqi;
- o3HaqeHur noxi4Hoi Syllxqii e rouqi;
- $isuvnufi ra reouerpuuuufi guicr noxi4noi;
- ra6rur\s. noxi,4uux eneMeHrapnux $yurqift;
- npaBnna 3HaxoAx(eHus noxiAnoi cyvru, 4o6yrry, qacrKLI ABSX $ynrqifi;
- npaBl4no 3HaxoAxenux noxi4noi crcnaAenoi SyHrqii.
focni4xenHr $ynrqii sa AorroMororo uoxiAuoi. llo6yaona rpaSirin Synxqifi.
- AocrarHf, yMoBa 3pocraHHx (ctagaunr) SyHr<qii na nporvrixry;
- eKcrpeMyMra $ynrqii;
- o3HaqeHrussafi6inbrxoro i safiuenuoro 3HaqeHr $ynrcqii.
flepnicHa ra Br43Harr euuit iurerpan. 3acrocyn an:nfl. BtI3HarIeHoro inrerp ana Ao o6qHclenus

nnoIr1 rpunoriHifiHnx rpaueqifi .

- o3HarreHHx nepnicnoi $yHrqii, uasHatleHoro iurerpana, rpunoliHifinoi rpaueqii;
- ra6rw1,r. uepniurux $ynr<qifi;
- [paBrrna 3HaxoAx{eHHfl rlepBicHIax;
- Sopuyna Hrrorona - Jleft6niqa.

Pogai.rr: EJIBMBHTII KOMEIHATOPIKII'
fr vronrpHocrrcIl rA EJIEMEHTTI crATIrc rI4KIr

IOIIATKZ TEOPII

flepecrauoBKr4, rcou6inaqii, posvrirqeHHr (6e: nonropeHr). Kovr6inaropni npanvna cyMvr

ra 4o6yrny. Zvronipuicrr BLrrraAKoBoi nolii. Br,r6ipr<oni xaparrepucrllKll.
- o3HaqeHH{ repecTaHoBKI4, r<ovr6inaqii, posnriqeHHt (6es uonropenr);
- xou6isaropui npaevna cyv-.vr ra 4o6yrr<y;
- Kracr4qHe o3HarreHHs firr,ronipnocri no4ii, nafinpocriuri BI,ITIaAKI4 ui4paxyHry

firraonipHocrefi no4ifi;



- o3HarreHH{ BH6ipKoBr4x xapaKTepr,rcrlrK psAiB AaHI{x (po:naax nz6ipxu, MoAa, ue4iana,
cepeAHe sHaveHHx);
- rpa$ivHa, ra6rruuHa, TeKcroBa ra inuri $opMLI no.{aHns. ararvreruqHoi in$opvraqii

Posair: IIAHIMETPIfl

Haftnpocrirui reouerpuuui Sirypu Ha nnoulltni ra ix uacrusocri.
- rroH.rrrrr rorrKr4 i npruoi, rpoMeH.a, nigpisxa, lawranoi, Kyra;
- arciouu nnanivrerpii;
- cyvixni ra BeprnKa-nrni Kyrr4, 6icexrpracaKyra;
- BJracrr4Bocri cyuixrHrrx ra BeprrIKuuIbHI,IX ryrin;
- BJracrr4Bicrr 6icerrpucv Kyra;
- napanenrsi ra nepreHAl4xynxpHi npxui;
- reprreHAr,rKynrp i noxula, cepeAr4HHzfi uepueHALIKyJI.tp, ni4craHr ni4 rovrn 4o nparvroi;

- o3HaKH nap€Lnenbuocri np{MHX;
- TeopeMa @areca, y3aranbHeHa reopeua @aneca.

Koro ra Kpyr.
- KoJro, Kpyr ra ix eneMeHTr4;

- r{eHTpanrui, enzcaui ryrz ra ix uacrunocri;
- BJracrr4Bocri ABox xopA, rrlo neperr4Halorbcf,;
- Aoru.IHi Ao Kona ra ii nnacrusocri.
Tpuxyrunrcu. 9orzpnKyrHr{K. MHororyrHI4KI4.
- B:r'Ar rpr4KyrHr,rxin ra ix ocuosHi eracrunocri;
- o3HaKr't pinuocri rprar<yrHr,rrin ;

- ue4iaua, 6icerrpuca, Br,rcora rpI4KyrHuKara ix uacrunocri;
- reopeMa rpo cyMy xyrir rpr4KyrHI4Ka;
- uepinuicrb rprrKyr HvrKq,

- cepeAHr niHis rpr{KyrHlrKa ra ii sracrzsocri;
- KoJro, orrIzcaHe HaBKoJro rpl{KyrHrlra, i xono, BfIHcaHe B TpI{KyrHHK;
- reopeMa lli Q aropa, rporopqifi ui niapi3Kl4 nptrMoKyrHoro rpHKyrHLIKa;
- CIIIBBIAHOTUeHH{ MlXr CTOpOHaMT4 I KyTaMI{ IIptrMOKyTHOfO TpI{KyTHLIKa;

- TeopeMa czHyclB;
- reopeMa r<oczlrycin;
- tlorr4pr4KylHr4K ra froro eneMeHTI{;
- [apanenorpaM ra fioro nracrunocri;
- o3HaKr4 napanenofpaMa;
- rrpflMoKyrHr4K, pona6, KBaApar, rpaneqia ra ix eracrunocri;
- cepeAHfl nin|fl rpaueqii ra ii uacrnnicrr;
- snucaHi B KoJro ra onucaHi Hasroro KoJra r{orHpHKyrHHKr4;

- MHoroKyrHr4K ra fioro eJreMeHTr{, onyrrnfiMHoroKyrHrrK;
- nepr4MeTp MHofoKyTHVKa;
- cyMa xyrin orryKnoro MHoroKyrHr4Ka;
- [paBr{nbuufi vtroroKyrHr{K ra fioro uacrunocri;
- sn[caHi B KoJro ra oilvcaqi Haercoro rora MHoroKyrHI4KI,I

f e o rra erpraqH i s er uq vfiru r a ix nrarra ipro B aHH.a.

- AoBXrrHa ni4pi:ra, KoJra ra fioro Ayru;



- Berr4rrr{Ha Kyra, BuMiproBa]flHfl. KyriB;
- nepHMeTp MHOTOKyTHLIKa;

- Sopuynra nnfl o6.{r4creHH.f, nnoqi TpLIKyrHr,rKa, [apanenorpaMa, poM6a, KBaApara,

Tpareqii, npaBHnbHofo MHofoKyrHr{Ka, Kpyra, KpyfoBoro ceKTopa.

KoopAraH aru ra BeKTopr4 Ha nnoql4Hi.
-np.rrMoKyrHa crrcreMa KoopAr4Har Ha nnoul4Hi, noopAkrHaru roqKl4;
- Sopuyna Anfl, o6.rracreHH.s siAcraHi rvriN ABoMa rorrKaMI.I ra Sopuyila nnfl, o6.IzcreHH.s

KoopAHHar cepeAlrHt4 ni4piera;
- pinHxunx npxnroi Ta Kona;
- rroHrTTr BeKTopa, AoBxr{Ha BeKTopa, KonlHeapHl BeKTopu, plBHl BeKTOpII, KOOpAI{HaTLI

BeKropa;
- AoAaBaHru, ni4uirr,raHHt nerropin, MHoxeHH-f, BeKTopa Ha qucno;

- po3KnaA BeKTopa 3a ABoMa ueroriueapH:av.kr BeKTopaMI4;

- cKaltttpHuir. go6yroK BeKropin ra fioro nuacrvnocri;
- Sopuyna ilnfl.3HaxoAxeHHr Kyra N{iN eexropaMu, IIIo 3aAaHi rcoop4rzHarauu,
- yMoBr4 roniueapHocri ra [eprreH4uKynrpHocri nexropin, u1o saAaHi Koop.quHaraMl{.

f eouerpzvui neperBopeHHt.
-ocsonsi Bvr4vr ra sruicr reoMerplrrrHr4x neperBopeHb Ha nroulusi (pyx, cziuerpix
siAHocHo rorrKu i siAHocHo np.rnaoi, rroBopor, rrapaJreJrbHe rrepeHeceHHrl, neperBopeHH.f,

no4i6uocri,ronorerir);
- o3HaKr,r noAi6socri rpuxyurur<in;
- si.qHoueHHr rrnou1 uoAi6szx Si.yp.

Posair: CTEPEOMETPI-fl

llpxvri ra nnou1uHr{ y rpocropi.
- aKcloMr{ l TeopeMr4 cTepeoMeTplu
- B3aeMHe posrr,rirqenHr npsMrax, npxvroi Ta rIJIoIrII4HkI, ITJIoIqI4H y npocropi;
- o3HaKrr [apanenbsocri [p.rrMr4x, nprvroi i nnou{uru4, rInoqLIH;
- fiapanenbHe npoeKTyBaHHr;
- o3HaKr4 rrepneH.quKyn.rrpHocri npxvroi i unoqnurr, ABox [noulraH;
- npoexqir noxzJroi ua nrorqnHy, oproroH€ulbHa upoerqix;
- rpf,Ma ra o6epueHa reopeMr4 rrpo rprr [epneHAI4KyJr.rrpr4;

- ei.qcraHr siA TorrKr4 Ao rrnoqunu, nig roqKlr .qo [prMoi, ni4 nprrraoi Ao rrap€Lneruroi ifi
[noulr4Hr4, iuix napanenbHnMr rrprMllMll, naix [apaneJrbHr4Mrd rrJrorqLIHaMH, laiN
u u nro 6 ix HlaMI4 np flv'vrMlz;
- o3HaKa vruuo6iNuoori rrp{MHX;
- Kyr rvrix npauLrwn, rlp.aMolo ra nnotqLrHoK), IIJIoIrII4HaMI4.

MuororpaHHvrKL1 rina i uonepxui o6epranHa.
- ABorpaHHufi ryr, ninifinnfi Kyr ABorpaHHoro Kyra;
- MHOfOfpaHHr{Kr.r TA iX eJIeMeHTLr, OCHOAUi BHAVI MHorofpallUZrin: npLI3Ma,

rapaneneuiue4, niparrai4a, spi:aua niparrai4a;
- rila i uonepxui o6eprannfl. Ta ix eneuenTlr, ocHoBHr Bvr4n rin i uosepxoHb o6eprauHx:
quriu4p, KoHyc, spisaHr,rfi KoHyc, KyJltr, cSepa;
- ilepepl3rr MHofofpaHHr4KlB Ta TlJr ooepraHHt rrJrorqr,rHoro;

- xonr6inaqii reorraerpnuHnx rir;
- Sopuynu Arrfl. o6qucneHHr rrnou1 rroBepxoHl, o6'euin MHororpannurin i rin o6epraHH.f,.

Koop4nnarura BeKropr4 y npocropi.



- [pflMoKyrHa c]rcreMa KoopAunur y ilpocropi, xoop.ullHarv rotIKI4;

- Sopuyna ;^nfl, o6qucneHHs siAcrani vrix ABoMa roqKaMla ra Sopuyna trlrfl. o6'ILIcreHHq

KOOpAr4Har CepeAr4Hr{ BlApl3Ka;

- rroHflTTfl BeKTopa, AoBlKLrHa BeKTopa, xouiHeapni nexropu, pinHi BeKTopu, KoopAI{Har?I

BeKTOpa;

- AoAaBaHHx, ni4uiltan:afl. nerropin, MHoxteHHf, BeKTopa Ha rII4cJIo;

- cKan-rrpHufi yolyroK BeKropis ra fioro uacrranocri;
- Sopvryna Anfl,3HaxoAxeHHfl Kyra rrrix nercropaMl,I, rIIo 3aAaHi xoop4uHarav-:a;
- yMoBr{ xoliueapnocri Ta neprreHAr4KynrpHocri serropin, tuo 3aAaHi rcoop4unaraMu.

Posrnauyro Ha gaciAanni qurroroi
rouicii [pr4poAHr,rrro - MareMarI4TIHLIX Aucqunlin
flporoxor eh 05 6epe:ua 2020 p. Nr 8
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