MOJIEJI
HA HALIMOHAJIHOTO BBHIIHO OLIEHSBAHE
10 MATEMATHKA B X KJIAC
3A YUEBHATA 2024 — 2025 TOJIMHA

1. Hean na HBO B X KkJj1ac cbriacHo 4. 44, aji. 1 or Hapenoa Ne 11 3a ouensiBane
HA pe3yJITATHTE OT 00y4eHUEeTO HA YUeHUIIUTE:

- JMarHOCTHKa Ha WHAMBHMIYyallHUS HampeIbk W Ha 00pa3oBaTEIHUTE
MOTPEeOHOCTH Ha YYSHHULIUTE OT X KJIac;

- MOHMTOPHHI Ha 00pa30BaTEIIHUA MPOIIEC 3a MpHUJIaraHe Ha MOJUTHKH U MEPKH,
HAaCOYCHH KbM IMOJ00psIBaHE HA KAYECTBOTO Ha 00Pa30BaHUETO;

- YCTaHOBSIBAHE Ha CTEMEHTA Ha MOCTUTaHE Ha OTAETHH OYaKBaHU PE3yJITaTH OT
00y4eHHeTo 1o MaTeMaTHKa, Olpe/ieJIeHH B yueOHaTa mporpaMa 3a CbOTBETHHS KJlac
OT IIbPBUS THMHA3UAJICH €Tall;

- YCTaHOBSIBAHE Ha CTEMEHTA Ha MOCTUTaHE HA OTAETHH OYaKBaHU PE3yJITaTH OT
00y4eHHeTOo MO MaTeMaTuKa, ONpeeIeHH B AbpKaBHUS 00pa3oBaTesieH CTaHAapT 3a
o011000pa3zoBaTeliHa MOATOTOBKA, B Kpasl Ha MbPBU TMMHA3HAJICH €Tall;

- HW3MepBaHe Ha CTENEHTa Ha MOCTUTaHe Ha OTAETHU KOMIIETEHTHOCTH, CBbP3aHU
C MaTeMaTHKaTa U MaTeMaTh4yecKaTa rpaMOTHOCT, IPUAOOUTH B KIIACOBETE OT MIbPBUS
TMMHA3UaJIeH eTarl.

2. Y4e0OHO ChAbpPKAHUE:
Cucremara OT 3aJayd IO MaTeMaTHKa Ce€ OMpeAeNs OT 3aJbJDKUTETHOTO Yy4eOHO
ChIbpXKAHUE CHIVIACHO YTBBPJAECHUTE yueOHH mporpamu mo marematuka ot VIII mo X kiac,
KaTo ce MpuJlarat 3HaHUATa U YMEHUATA, IPUI00UTH B 00y4eHHETO 10 X KJI1aC BKIFOUYHUTEIHO.

OneHsIBaHU 3HAHUS, YMEHUS U OTHOIICHUS (CITopes
J1OC 3a obmroo06pa3oBareHa MOArOTOBKA)

[To3HaBa peaqHHMTE 4YMCIa W yMmMee Ja T'M HM300pa3sBa BBPXY peajHaTa IpaBa, CpaBHsBa
MpalMOHATHN YHCJIa, 3aMTMCAHN C KBaIPaTEeH KOPEH U U3BBHPIIBA ONEPAIHH C THX.

PemaBa kBajgpaTHH ypaBHEHUS O (opMyjaTa 3a HamMHpaHe Ha KOPEHHUTE UM U IpHIara
dbopmyHTe 32 Bph3Ka MEXy KOPEHH M KOS(UIIMCHTH Ha KBaJJpaTHO ypaBHECHHUE.

W3BBpiIBa THKASCTBEHH peoOpa3yBaHus Ha PallMOHAIHU U HPALMOHAIHU U3pa3u (ChIbpIKALIH
KBaJpPaTHH KOPCHH).

Pemasa:

— palMOHAJIHU YpaBHEHUS, CBEXKIAIIN Ce 10 JIMHEWHU WIH KBaJIpaTHH;

— pallMOHAJIHU HEpaBEeHCTBA 0e3 mapaMeThp, BKIIOYUTEIHO U 10 METOa Ha HHTEPBAJIUTE;

— CHUCTEMHU ypaBHEHUs OT ITbpBa U BTOpPA CTEMEH C JBE HEM3BECTHHU 0€3 MmapamMeTsp upe3
3aMeCTBaHE WM ChOUpaHe;

— CHCTEMH JIMHEHHU HEepaBeHCTBA C €JHO HEM3BECTHO 0e3 MapaMeTshp;

— MpallMOHAJIHU ypaBHEHUs 0e3 mapaMeThbp, 3alHCaHy ¢ KBaJIpaTHU KOPEHH, ChABPIKAIIH 10
7IBa pajuKaia.

3Hae OCHOBHHUTE PaBHUHHU N'€OMETPUYHU (UTYpU: TPUBI'BIHUK, YETUPUBI'BIHUK, MPABUJICH
MHOTOBI'BJIHUK M OKPBKHOCT, OCHOBHUTE 3a0€JICKUTEIIHA TOUYKH B TPUBI'BIHUK, B3aUMHOTO

IMMOJIOKCHUEC HA MPAaBHU U OKPBIKHOCTHU U MOIKE [1a ITpujiara TCXHUTC CBOMCTBA.




3Hae MpU3HAIKTE 32 MOA0OHN TPUBI'BJIHUIM U YMee JIa TH TpUiIara.

3Hae:

— METPUYHH 3aBUCUMOCTHU B IPABOBI'bJICH TPUBI'BIHUK U yMEE J1a TO pellaBa;

— CMHYCOBa M KOCHUHYCOBa T€OpeMa;

YMee na pemiaBa mpou3BOJIeH TPUBIBJIHUK, IPABOBI'BIIEH U PABHOOEIPEH Tpariell,
YCHOPEIHUK.

Omnpenens Mo BUA U HaMHpa BIJIH, CBbP3aHU C OKPBHKHOCT, MO3HABa BIMCAHU U OMHCAHU
MHOT'OBI'bJIHUIIU, TpHUJIara MCTPUYIHH 3aBUCUMOCTU B OKPBIKHOCT.

[To3HaBa yCOpeAHOCT U MEPHEHAUKYISIPHOCT MEXAY MPaBU U PaBHUHU B IPOCTPAHCTBOTO U
yMee J1a TY [Tpuiiara 3a HaMUpaHe Ha eJIEeMEHTH Ha [TpaBa pu3Ma, MupaMuia, HUIUHABP, KOHYC,
chepa u kb100.

3Hae:

— MOHATHETO YMCIOBa (PYHKIMS, HAUMHU Ha 3a/1aBaHE;

— MOHATHATA JINHEHA U KBaJipaTHA (PYHKLIHUS;

— CBOICTBATa Ha JJMHEWHATA U HA KBaJgpaTHaTa QyHKIUS (MOHOTOHHOCT, HA—TOJIsIMa U Hali—
MaJika CTOMHOCT)

VYMee na nmoctposiBa rpagyKy Ha JIMHEHHA U KBaJpaTHA (yHKIIMSL.

[IpecmsiTa cTOHHOCTH HAa:

— U3YUYCHHUTE PAllMOHAIHU (DYHKIMU U HA apTyMEHTa UM;

— TPUTOHOMETPUYHU (PYHKLIMU MPH 3a/1aJIcH apIYMEHT U Ha apryMeHTa IIpH 3aJa/ieHa
CTOWHOCT Ha TpuUroHomeTpudHara pynkiwms (3a sraure 30°, 45°, 60°).

[Tpunara popmynure 3a:

— JIUIa HA PaBHUHHU (QUTYDH;

— JIUIa Ha TIOBbPXHUHU M 00€MU Ha IIpaBa Mpu3Ma, MpaMua, WINHABD, KOHYC, chepa u
KbJ100.

Konctpyupa umcnoBa penuna mo AaJeHO NpPaBWIO, 3HAE APUTMETUYHA W T€OMETpUYHA

IpOrpecus U TEXHUTE CBOMCTBA, PElIaBa NPAKTUYECKH 3a]1a4u, CBbP3aHH ChC CI0XKHA JIUXBA.

13 (13

Pa3bupa Ha KOHKPETHO HMBO CMHCHJIAa Ha JIOTHYECKUTE CHIO3HM M, ,,WIH*, ,,aKo0..., TO...“,
OTPULIAHUETO ,,HE* U HA peNaluuTe ,,cleABa‘“ v ,,6KBUBAJICHTHOCT .

Pa36upa Ha KOHKPETHO HUBO CMUCHJIA HA TIOHATHSTA ,,32 BCIKO®, ,,CHIECTBYBA", ,,HECOOXOIUMO
ycioBue®, ,,IOCTaTh4YHO yCIOBUE U ,,HEOOXOIUMO H IOCTATHYHO yCIOBHE .

[Ipunara MeTona Ha EKBUBAJCHTHHUTE NpeoOpa3yBaHUs MPHU peEIIaBaHEe Ha ypaBHEHUS,
HEPaBEHCTBA M CHCTEMH.

PasrpannyaBa eKBMBAJICHTHH OT HECKBUBAJICHTHHM MpeoOpa3yBaHusl TpU pellaBaHe Ha
WpalMOHAIHA YPaBHEHHUS.

YMee 1a KOHKpETH3upa 00LOBAIMIHO TBHPACHNE U 000CHOBABA HEBSPHOCT HA TBBPCHUE C
KOHTparpumep.

OO0pasyBa Ha KOHKPETHO HMUBO OTPUIIAHKE HA TBHPJCHUE.

[IpenieHsiBa BIPHOCT, PAIIMOHATHOCT U LEIECHO0Pa3HOCT MPHU U300p B KOHKPETHA CUTYyAIUs U
000CHOBaBa N3BOJIH.

YMee 1a JCKOMITO3Hpa CTEPEOMETPUYHA 33/1a4a Ha TTAHUMETPUIHH.

3Hae MOHATHETO MHOXKECTBO, ONEpali U pelallii, CBbP3aHHU C HEro, yMee Ja I'M mpuiara B
MPaKTUYECKH 3aJauH.




PasrpannuaBa cheauHeHHs 0e3 MOBTOpPEHHME B KOHKPETHA CHTyallus M THU TpecMsTa Io
NPaBUIIOTO 33 CHOMpPaHe, M0 MPABUIIOTO 32 YMHO)KEHUE Ha Bh3MOXKHOCTH ITH TI0 CHOTBETHUTE
bopmynu.

3Hae MOHATHETO KJIacHYeCKa BEPOSITHOCT M yMee Ja NpecMsiTa KilacHdecka BEpOsSITHOCT B
MPAKTUYECKH 3a/1a4H.

YMmee na Hamupa ceueHHe/00eIUHEHHE Ha MHOXKECTBA W JIOIBJIHEHHWE M ITOJMHOKECTBO Ha
JIaJIeHO MHOXECTBO.

3Hae OHATHATA reHepaiina CbBKYITHOCT U U3BaJIKa.

YMmee na HamMupa NEHTPATHUTE TCHICHIIMHA B JaHHU — MOJa, MEJHaHa, CPeTHOAPUTMETHYHO.
Pazunra, nHTEpNIpeTHpa M OleHSABAa MH(MOpPMAIUS, TIPEICTaBeHa ¢ TpaduKu, ¢ TAOIUIN WITH C
JarpamMu.

3Hae MOHSATHETO BEKTOP, ONEpalMuTe ChOMpaHe M HM3BaXKJIaHE HAa BEKTOPH, YMHOXKEHHE Ha
BEKTOP C YHCIIO.

Mognenupa:

— C KBaJpaTHa (QpyHKIUS;

— C ypaBHEHHMS, CBEXK/AIHU CE 0 KBAJPaTHH;

— ¢ IpoOHM YpaBHEHHSI;

— CbC CUCTEMa YpaBHEHHMsI OT ITbpBa WJIM BTOPA CTEMEH C ABE HEU3BECTHH.

OreHsiBa ChABPIKATEITHO MOJYYCH PE3YNITAT, KOPEKTHOCT Ha apryMEHTH U TH HHTEPIPETUPA;
NpeIBIIKIA B ONPEICTICHN PAMKU OYaKBaH OT MOACIHPAHETO pe3yJiTaT.

Mopenupa nporecu ¢ mporpecHs.

Mopenupa ¢ nepMyTanuy, KOMOMHALIMY ¥ BapHALUU

3. Bua u BpeMeTpaeHe HA M3NNUTA:
- WsnutsT or HBO e nucmen.
- PaBHMIIETO HAa KOMIIETEHTHOCTUTE CE MPOBEPsIBA MUCMEHO Ype3 TECT C 00110
17 3apaumn.
- Bpemerpaenero e 90 MuHyTH (1Ba ciIeTH y4yeOHU yaca).

4. Buose u Opoii 3a1aun:

—15 3amaum ¢ n3dupaeM OTrOBOP, C YETUPH BB3MOXKHH OTTOBOPA, OT KOUTO TOYHO CIUH
€ TIPaBHJTHUST,

—2 3aJa4d C PA3MHUPEH CBOOOJEH OTrOBOp, 3a PEHIAaBAHETO HA KOUTO YYCHHKBT
MPEICTaBs B MUCMEH BHUJI HEOOXOIUMHUTE 0OOCHOBKH.

*[Ipedcmasenume 3a0auu ca camo NpPUMepHU U He Cled8a 0a ce 8b3npuemam Kamo
MUNOBU 3a0ayu, KOUMO 3a0bANCUMETHO Wje ce BKII0U8ANM 8b6 6CceKu mecmog sapuanm 3a HBO
6 kpas Ha X knac. IIposepasanume 3uanus u yMenus uje ca cboopazeHu ¢ omoennu 04aKeaHu
pesynmamu om J{OC 3a 06woobpazosamenna no02omoeka u om yyeoHume npocpamu, Kamo
Gdopmynrupoekume Ha CvbOmMEemMHUME MECMOosU 3a0ayu HAMA 0a cl1ed8am eOuH U Cvbly
MUNU3UPAH MOOe U e npeonoazam 6apuamusHoCm.



4.1. IlpumepHu 3axa4M ¢ H30MpaeM 0TTOBOP, OT KOUTO CAMO €UH € BepeH:

1. ITpou3BeIeHNETO OT KOPEHHTE Ha ypaBHEHHETO x° — 3x +1 =0 e:
A)-1

b) 1

B)3

4

2. Bucounnara Ha IbpBO MOXE J1a CE€ ONPEENH, KaTO B €HO U CBILO BPEME Ha JICHS Ce
U3MEpH IbJDKMHATA HA CIHKAaTa HA YOBEK M Ta3W Ha AbpBOTO. CsHKaTa Ha YOBEK C PBCT
1,80 m e 60 cm, a csiHkaTta Ha 1bpBOTO € 9 m. Kosiko MeTpa € BucounHaTta Ha JbpBOTO?
A) 16

b) 18 Q‘
B) 27 .
') 30 1.80'm

e iy i
9m 60 cm

3. B enno ¢ytbonaHO cheTe3anue ydactBar 10 oTOopa, KaTo BCEKH OT TiIX TpsiOBa 1a
W3WUTpae MO €IWH Mad ¢ BCEKH OT ocraHanute orOopu. Komko maga oOmio me ObaaT
W3WUTPAHU B TOBA MMEPBEHCTBO?

A) 100

B) 90

B) 50

I') 45

4.2. IlpuMepHa 3aga4ya ¢ pa3lmIMpeH cBOOOJEH OTrOBOpP, PELICHHMETO HA KOATO ce
NPeACTaBs B MMCMEH BU/ M HE00X0AMMHUTE 000CHOBKHM:

JIeTCKu KOHCTPYKTOp C€ CBhCTOM OT OmpejelieH Opol eneMeHTH. Muio criobssai
€JIeMEHTUTE Ha KOHCTPYKTOpA, KaTO BCEKH JIEeH crio0sBan ¢ d eleMeHTa IMOBeYe OT
npeaxoanust neH. Ha 12-us nen Mwumo crioOui TOJKOBa €JIEMEHTa, KOJIKOTO OO0 €
criioomi 3a mppBuUTe YeTupu AHU. Ha 16-us nen Mwumio crimobun 50 enemenTa, a Ha 25-us
JI€H JTOBBPIIMI CTI00SBaHETO HAa KOHCTPYKTOpa. OT KOJIKO €JIEMEHTa C€ ChCTOM TO3U

KOHCTPYKTOp?

* (Ipumepuure 3agaun ca ot HBO npe3 2024 r.)



VY4yeHumure Morar aa moj3Bar JIMCTOBE ¢ hopMyIu.

5. OnensiBane

O1eHsABaHETO Ce OCBIIECTBSBA M0 KPUTEPHUHU, KaTO BCSIKAa TECTOBA 3aja4da HOCH Opoi
TOYKH, ChOOPA3eH C MO3HABATEITHOTO PAaBHUIIIE, cienn(UKaTa U TPYAHOCTTA M.

OueHKUTE OT HallMOHATHOTO BHHIITHO OLIEHSBaHE B Kpas Ha X KJac ce U3pas3siBaT camo C
KOJINYECTBEHH MOKa3aTeIn — B Opoi TOUKH, O6€3 1a ce MPUPABHABAT KbM OLICHKH.

MakcumanHusaT Opoit Touku ot usnura e 100 T.



MMUHHUCTEPCTBO HA OBPA3OBAHUETO U HAYKATA

MATEMATHKA X KJIAC

OOPMYJIHN

KBanpatrHo ypaBHeHHe

—b+£~ND
ax’ +bx+c=0, a=0 D=b">—4ac xm:—\/_ npu D >0

a
axz—l—bx—l—c:a(x—xl)(x—xz) ®opmynu Ha Buer:  x, +x, =—— XX, =—

a

KBagparna ¢pyHkuus
2 D

I'padukara Ha y =ax” +bx+c, a =0 e mapaborna ¢ BpbX TOUKara —2—; s

a a

KBaaparHu kopeHu

\/ﬁz‘a’“ pH kEN;\/E:\/Z\/Z,aZO,bZO-\/E:ﬁ 20,6>0

a\/gleazb, a>0,b>0; \Ja’h =|a|\/z, aceR, b>

,a
b b

0

KomOunaropuka

bpoii Ha mepmyTaluuTe Ha 1 €JEMEHTA:

Bbpoii Ha BapuanuuTe Ha 7 €JIeMEeHTa k -TH KJjac:

Bpoii Ha KOMOMHAUUTE HA 7 €JIeMeHTa k -TH KJac:

BeposiTHOCT 3a HACTBIIBaHE Ha CHOUTHETO A:

P =n(n-1)..3.2.1=n!
vk :n.<n—1)...(n—k—|—1)

v n(n—1)..(n—k+1)
P, k.(k—1)..3.2.1

Cr =

Opotl Ha brazonpusmuume CIy4au

p(4) - , 0<p(4)<1
6Ol Ha 6BL3IMOJICHUME CTYYAU
IIporpecun
2a, +(n—1)d
ApPHUTMETHYHA TIPOTPECHS: a,=a,+(n—1)d S = & —lz—a _at <2 )
I'eoMeTpHYHA IPOTPEcHs: a,=a.q" S =a- L g1

®opmyna 3a cnoxHa mxBa: K, =K.q" = K.[l +

Al
100



‘brim, cBbp3aHN ¢ OKPBKHOCTTA

1/\

<BOC = BC, <BAC = %{BOC =2 BC

—_ A’
XLBCM = %<):BOC = %BC

<AMB=1(ZB+55) <AMB=1(ZB—55) <):AMB:1(2§—;1??)
2 2 2

MAMC = MB.MD MAMD = MB.MC MC.MB = MA®

3aBMCUMOCTH B TPUBI'bJIHHUK U YCHOPEIHUK

1 1
[IpaBObrbJIEH TPUBIBIHUK: ¢ = a’ + b’ S= Eab = EChC a’=ac b* =bc
h’ =apb, poatb-c sina=<  cosa =~ tga =2 cothL:2
2 c c b a
[1pOH3BOJIEH TPHBIBIHUK:
a’>=b>+c*—2bccosac  b*=a’ +c* —2accosP > =a*+b>—2abcos~
a b c

—=——=——=2R
sina  sinf3  sinn

®dopmyiia 3a MeIMaHa:

m2:%<2b2—|—2cz—a2) mb2:i<2a2+2c2—b2> m62:%<2a2+2b2—cz>

a

2
dopmyna 3a praoononopsma: [, =ab—mn
. a n
CBOHCTBO Ha BIVIOMNOJIOBIIIA: Z =
m

dopmyra 3a MaroHatuTe Ha ycnopenuuk:  d, +d; =2a’ +2b’



DopMyJIH 32 UL

TpUbrbIHUK: S:%ch(, S:%Clein’\{ S:\/p(p—a)(p—b)(p—c)
abc
S=pr S=——
P 4R
YcnopenHuk: S'=ah, S =absinx Tpaner: S = a ;— b h
YeTupubIbIHUK: S= %allal2 sin

OnucaH MHOTOBI'BJIHUK: S = pr

TpuronomerpuyHy pyHKIUH

Q 0° 30° 45° 60° 90° 120° [ 135° |150° |180°
1 1
sin o 0 — Q ﬁ 1 ﬁ Q — 0
2 2 2 2 2 2
COS Q¢ 1 ﬁ Q l 0 —l _Q _ﬁ -1
2 2 2 2 2 2
tga 0 ? 1 NE) - | =B ] -1 —? 0
cotga - NE) 1 ﬁ 0 _ﬁ 1 |- | -
3 3
- 90°—« 90°+« 180° —«
sin —sinq cosq cosQ sina
cos cosQx sin o —sinq —CcosQ
tg —tgo cotga —cotga —tgo
cotg —cotga tga —tga —cotga
IToBbpXxHUHA U 00eM
Hpusma: V =Bh, S,=S+2B IIpaBa npusma: S = Ph

Inpamupa: V :éBh , 8, =S+B

IpaB KPbroB WWIMHALP: B =71, S=27rh, S,=S+2B= 27rr(h +r), V=Bh= zr’h

MpaB kpbroB kouyc: B=xr’, S=zrl, S,=S+B=nr(l+r), V :%Bh =%7zr2h

depa KbJI60

Chepau kbabo: S, =4z’ V_ = %72’1”3




