MyHununajabHoe 010/:KeTHOe 001eo0dpa3oBareibHOe yupexaeHue jgumei Ne 1

VTBEPXIAIO:
[Tpuxa3z Ne JI1-13-530/3
or 01.09.2023

MoanucaHo 3NeKTPOHHOM NOANUCEID
Ceptudumkar:
02DOE4FADD448311BC49D208328A26F4
Bnapeney;

Boponux [NMasen Bnagumuposuy
Hevicteutenen: 22.03.2023 c no 14.06.2024

I[OIIOJIHI/ITCJIBHaSI oﬁmepaanBammaﬁ nmporpamma

«30paHHBIE€ BOIIPOCHI MATEMATHKI))

(raTHas oOpa3oBaTeNibHAs YCIIyTra)

Kiaccei: 10
VYuurens: BonoGyesa O.B.

KoanuecTBo wacoB 72 Bcero, 2 B HEJEIIO

r. Cypryr
2023 — 2024 y4eOubIii ot



IHacoopr
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Haszeanue nporpaMmmsl

«M306paHHBIe BONPOCHI MATEMATHKUY

HanpasneHHOCTh TpOrpaMmsl EcrecTBeHHOHay4Has
Bo3spact obyvaromuxcs 16 — 17 ner

I"'on pa3paboTku 2022 ron

Cpok peasin3anuy IporpaMmsl 1ron

KonmnuecTBO yacoB B HeAerO /
roj

2 gaca/ 72 yaca

Nudopmanus o Hamuuum
pELEH3UN

HECT

Llens

Ha ocHoBe koppeKkIun 0a30BbIX MAaTEMaTUYECKUX
3HAHUU y4alIuXcsi COBEPIICHCTBOBATh
MaTeMaTUYECKYIO KYyJIbTypY, Pa3BUBATh TBOPUECKHUE
CIIOCOOHOCTH yYallluXCsl, TOMOTAIOIINE B OBJIaJICHUU
MaTeMaTUYECKUMU 3HAHUSIMU U YMEHUSIMU.

3amaun

OO6yuarornue:

1. Pacmmmpenue o011ero Kpyrosopa 1o
MaTeMaTUYECKUM HayKam

2. [IpenocraBnenue oOyJaroummcs 0a30BOrO
oOpa3zoBaHHUs 1o MOBBILICHUIO YPOBHSI

MaTEeMaTHYECKON KyJIbTypHhI

3. ®opMmupoBaHHEe y OOYYAIOIMMUXCA YCTOWYUBBIX
3HAHWW ¥ HABBIKOB PEIICHUS CIOKHBIX 3a/1a4

4. OcBoeHMe 00YyYaIOIKUMHUCS Pa3IMYHBIX TPUEMOB U
HNOHSTUN, UCHOJb3yEMbIX B MaTeMaTUYECKUX
3aJaHUSIX M CHOCOOCTBYIOUIMX JlajbHeHIeMy
YCIIEIIHOMY YCBOEHUIO TPYAHBIX TEM

PazBuBaromue:
1. Pa3Butrhe CcaMOCTOSATEIBHOCTM U  YMEHHS
paloOHaIbHO OpPTraHU30BbIBATH CBOIO

JEATEIbHOCTh B TIPOIIECCE PEIICHHUS CIIOMKHBIX
3asa4y

2. PazBuTme j0rHuYecKOro M MPOCTPAHCTBEHHOTO
MBIIIICHUSI, BOOOPAXEHUS, TTaMSTH.

3. Pa3Butme HABBIKOB COCTaBJICHHUSI
MaTEeMaTUYECKON MOJICNIN K Pa3IMYHBIM 3aJaHUSIM




4. PasButue TBOPYECKUX CIIOCOOHOCTEM
o0y4Jarommxcs.

5. Buempenue HOBBIX aKTUBHBIX U 3 (PEKTUBHBIX
dbopM pabOTHI C AETEMH.

BocnurarenpHeie:

1. ®opMupoBaHuE  MaTEMATHYECKOW  KYJBTYpPbI
CTapILIEKIaCCHUKA

2. BociutaHue OTPUIATENIBHOTO  OTHOIIEHHUS K
3ayYMBaHUIO OTAEIbHBIX AJITOPUTMOB PEIICHUS

3. Co3nanne KOM(OPTHOW OOCTAHOBKH OOIICHHS WU

TBOPYECTBA.
OxuaeMble pe3yabTaThl 1. YMeHue npoBOUTh TOXKIECTBEHHbIE
OCBOCHMUS IIPOrPaMMBbI npeoOpa3oBaHus UPPALIMOHATIBHBIX, TOKA3aTEeIbHbIX,
JorapuMUYECKUX U TPUTOHOMETPUIECKUX
BBIPAKCHUN;

2. YMeHue pemaTh uppalioHalbHbIE,
Jgorapu(pMUUECKHE U TPUTOHOMETPUUECKHE
YpaBHEHUS U HEPABEHCTBA;

3. YMeHue pemaTth CUCTEMBI YPABHEHUN U3Y4EHHBIMU
METOaMHU;

4. YMmenue uccieqoBaTh GQyHKIUHA U CTPOUTD
rpaduKu 3IeMEeHTapHbIX PYHKIUN U TPOBOAUTH
npeoOpa3zoBaHus rpauKOB, UCIIONIb3Ys U3YYECHHbBIE
METO/BL;

5. YMeHne npuMeHsTh anmapar MaTeMaTUu4eCKOTo
aHaJIM3a K PELICHUIO 33]1a4;

6. YMeHHE IPUMEHATh OCHOBHBIE METObI TEOMETPUN
(mpoexkTupoBaHus, MPeoOpa30BaHU) K PEIICHUIO
Ir€OMETPUYECKHX 3a]a4.

DopMBI 3aHATHN [IpakTyeckne ©  TEOPETUYECKUE  3aHATUA €
YYAIIMMUCS

AHHOTaUMA K POrpamMmme

[Iporpamma «306paHHbIe BOITPOCH MaTEMaTUKW MIpeaycMaTpuBaeT (hOpMUpPOBAHKE
y y4YallMXcsl YCTOMYMBOIO MHTEpPECA K TMPEAMETY, BBIABICHUE M PAa3BUTHE HX
MaTEMaTUYECKUX  CIOCOOHOCTEH, oOecrneuynBaeT  CUCTEMATU3AllMI0  3HAHUUM U
YCOBEpIIIEHCTBOBAHNE YMEHUHN yYallluXcsl Ha YpOBHE, TpeOyeMOM MpHU pean3alun CBOeH
COLIMAJIbHOW MO3UIMHU B OOIECTBE, YIUIyOJIEHUHM MaTeMaTHYECKUX 3HaHUM B 1eiaoM. OHa
1a€T BO3MOXKHOCTH PACHIMPSATh TeMbl aireOpbl M OCHOB aHaln3a, HayduTbcs Oolee



AITOPUTMUYHO CUCTEMAaTU3UPOBATh CBOU 3HAHUS U MPUMEHSTHh UX BO BCEX HAIPABIICHUSIX
KaK HayyHbIX , TaK M >KM3HEHHBIX, OpPHEHTHpPOBaTh Ha mpodeccuu, Tpedyrolue
MaTEMaTUYECKONM MOATOTOBKM, OOECHEeUUTh MPOYHOE, CO3HATEIHLHOE OBJIAJICHUE
yUYalIUMHUCS MaTEMaTUYECKUX 3HAHUN U yMEHUN HEOOXOAUMBIX B TIOBCEHEBHOM KU3HU U
TPYAOBOM AESATETBHOCTU KaXKJOTO YEJOBEKAa, JOCTATOYHBIX [JIi HM3YYEHUS CMEKHBIX
JTUCITUIUIMH W TPOJOJDKCHHMS oOpa3oBanus. B mporpamme paszOupaercs Oonbimoe
KOJIMYECTBO CIIOKHBIX 33/1a4, KOTOPBIE MOHAA00ATCS yUaIuMCs Kak Tpu yué0e B BBICIICH
IIKOJIE, TaK W MPHU JajJbHEUIIEM H3YYEHUU MPEIMETOB C JIEMEHTaMU MaTeMaTUYECKOU
rpaMOTHOCTU. TeMmbl, MPEeI0KEHHbIE STON MPOTpaMMOM, PACHIUPSIOT U YIIyOJSIOT
YpOBEHb 3HAHUM, TNPEITYCMOTPEHHBIX O0a30BBIM YPOBHEM  00I1€00pa30BaTEIHLHOM
porpaMMebl o anredpe u HayanaMm aHanu3a B 10kmacce.
['maBHOE, 3Ta Mporpamma MOMOXKeT ydamuMmces 10-X K1accoB CHCTEMATU3UPOBATH
CBOM MaTEMaTUYECKHE 3HAHMS, IOMOXKET C Pa3HbIX TOUEK 3PEHUS B3TJISSHYTh HA JAPYTHE,
yK€ HM3BECTHBIE TE€MbI, PACIIMPUTH KPYT MaTEMaTUUYECKHUX BOMPOCOB, HE HM3y4YaeMbIX B
IIKOJILHOM Kypce.
[Iporpamma BkIIO4aeT B ce0s psijl IOMOJHUTEIBHBIX BOITPOCOB, HETTOCPEICTBEHHO
PUMBIKAIOIIUX K HIKOJIBHOMY KYpPCY U YIIyOJISIONIUX €r0 IO OCHOBHBIM TEMaM.
Peanuzanust 3amad JaHHOW NpOrpaMMbl OCYHIECTBIISIETCS 3a CUYET CO3AaHUs
oOmieit atMocepbl COTPYAHUYECTBA, HUCIIOIB30BAHUU PA3IUYHBIX (OPM OpTraHHU3aALUU
NEATEIbHOCTU YYalIuXcs, ToKa3a 3HaUUMOCTH MPUOOPETAEMbIX 3HAHUIA.
[Iporpamma «M30panHbIe 3a1aud MaTeMaTUKW» TPEAHA3HAUYCH ISl 00y4YaronIuxcs
10 xnaccoB, paccumTaHa Ha 72 4daca, 8 4aCOB B MECHII, 2 4yaca B HEJIEIIO.

ConepxkaHne nporpaMmabi:
“Toostcoecmeennwvie npeoopazosanusn” (8 uacoes)
“Ypasenenusn u cucmemot ypasnenuiit” (22 yaca)
“Hepasencmea” (13 uacos)

“@ynkyuu” (9 uacos)
“Pewmenue mecmosuix 3aoau” (13 uacos)
“Pewenue ceomempuueckux 3aoau” (7 uacos)

O UTRA WN I~

1. “Toscoecmeennvie npeoodpazoseanun’ (8 uacos)

[IpeoOpa3zoBaHMsI YMCIOBBIX U ANTeOPandeCKUX BBIPAKCHHM, CTEIICHD C JCHCTBUTEILHBIM
IoKasaresieM; MpeoOpa3oBaHKUE BRIPAKCHUH, COEPIKAIINX PATUKAIIBI; IpeoOpa3oBaHUE
TPUTOHOMETPHUCCKHN BBIPAYKCHHM; TIPOLICHTHI, POTIOPIIMH, IPOTPECCUH

2. “Ypasenenusn u cucmemot ypasnuenuii” (22 vaca)

Pemenne ypaBHeHMI, TpOoOHO-pallMOHATIFHBIC YPaBHEHUS; cxema [ opHepa; ypaBHEHUS
BBICIIMX CTEIEHEW; TPUTOHOMETPUUYECKHE YPABHEHUS; UPPALlMOHATIbHBIE YPABHEHUS;
MOKa3aTeNIbHbIE U JIoTapu(PMUUYECKHE YPAaBHEHHS; YPABHEHHUSI, COACPIKAIIUE MOTYJIb;



YpaBHEHUS C TapaMETPOM; PEIIEHUE CUCTEM YPABHEHUI; T€OMETPUUYECKHUI METO; METO]
Kpamepa.

3. “Hepasencmea” (13 uacoe)

MeToa HHTEPBAJIOB; TIOKA3aTeIbHbBIC M HPPAIMOHAIBHBIC HEPABCHCTBA; JIOrapH(PMUICCKIC
HEPaBEHCTBA;, TPUTOHOMETPHUCCKUE HEPABCHCTBA; HEPABEHCTBA, COJICPIKAIINE MOIYJIb;
HEPABEHCTBA C ITapaMETPOM.

4. “@ynxkuyuu’ (9 uacos)

[TocTpoenue rpaduKoOB AIEMEHTAPHBIX (PYHKIIHIT; HAXOXKICHHE 3HAUCHUHN (YHKIIIH,
rpaduku QyHKIHIA, CBA3aHHBIX C MOJIyJIEM; TPUTOHOMETpUYECKUE (YHKINH; CTETICHHA,
nokasareibHasi, Jorapudpmuyeckas QyHKIUH.

5. “Pewmenue mecmoesuwix 3a0au’” (13 uacoes)
3aja4M Ha MPOLICHTHI, HA CMECH U CIUIaBbl, Ha JIBHKEHUE, Ha pa0boTYy, 3a/1a4H
SKOHOMHYECKOI'0 XapaKTepa.

6. “Pewienue zeomempuueckux zaoau” (7 uacos)
TpeyrojibHUKH, OKPYKHOCTb, UETHIPEXYTOJIbHUKH.

O:xupaemble pe3yabTaThbl

B pe3ynbTaTe u3ydeHus NporpaMMbl ydaluecs JOJKHbI 3HAmb .
HNmeTs mpeacTaBiaeHre 0 NOJMHOMAX Pa3IMuHON CTETICHMU;
3HaTh CBOMCTBA KBAIPATHOT'O TPEXWICHA;
3HaTh OCHOBHBIE MPUHIUIBI U METOBI PELICHUS alreOpandyeckux ypaBHEHU;
3HaTh OOLIYIO CXEMY pelIeHUs TPOOHO-PALMOHATIBHBIX YPaBHEHU;
3HaTh METOJ UHTEPBAJIOB U METOJ OLIEHKH;

e JloHumaTh HecTaHAapTHbIE (OPMYIMPOBKM 3a/ay; 3HATh pPa3JIMYHbIE THIIbI
TEKCTOBBIX 3a7a4

Y METOJIbl UX PELICHUS;

e 3HATh pa3JIMYHbIE METObI PEIICHUS CUCTEM YPAaBHEHUI U HEPABEHCTB;

e 3HaThb NOHATHUS, CBSI3aHHbIE C (QYHKUUEH, BHIBI MpeoOpa3oBaHus TpaduUKOB
(yHKmii;

e 3Hath rpaduUECKuii CrIOco0 PeIIeHNs] YpaBHEHUN U HEPABEHCTB;

e 3HATh METOJBI PEUICHUS UPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB;

e 3HaTh NMOHSATHE MMapaMeTpa; aJrOPUTM pEUICHUS YpPaBHEHUW M HEPABEHCTB C
napameTpoM;

e 3HATh METOJBI PEUICHUS 3a]a4 C TapaMeTpamu;

Yyammecs TOJKHBI yMemp.

e Pemars HEKOTOpBIEC YPAaBHEHUSI CTEIICHU BBILIE BTOPOW;

° [IpumeHaTs CBOMCTBA KBaApaTHOIO TPEXUJIEHA U pELIEHUs 3aaad,
CBOJAILLUXCA K €r0 UCCIIEIOBAHUIO;



o [lpumeHsaTs pas3nu4HBIC METOABI Il PEIMICHUS JIPOOHO-paIMOHATBHBIX
YPaBHECHUI;

e Pemars wuppanMOHAIbHBIE YPAaBHEHUS W HEPABEHCTBA PA3JIUYHOM CTEIECHU
CJI0’KHOCTH;

e Pemars ypaBHEHUSI U HEPABEHCTBA C MOAYJIEM PA3JIMYHOM CTEIIEHU CIIOAKHOCTH;

e Pemare ypaBHEHHMST W HEPABEHCTBA C NapaMeTpaMU pPa3IMYHOM CTEIECHU
CJI0’KHOCTH;

e Pemars cucTeMbl ypaBHEHUN PA3IMYHON CI0KHOCTH;
PemaTe crucTeMbl HEPABEHCTB PA3JIMYHOM CTENEHU CIOKHOCTH;
Pemate rpaduaecku HEKOTOPBIE BUIBI YPABHCHHI 1 HEPABEHCTB;
Pemiath TeKCTOBBIE 3a1a4M pa3HbIX TUIIOB U PAa3JIMYHON CTETIEHU CIOKHOCTH;
Pemate HecTangapTHBIE IO POPMYIUPOBKE 3a/1aUH.
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KaJIeH)IapHO-TeMaTI/I‘IeCKOG IJIAHUPOBAHUE

IJ_?;')I_I Tema 3ansaTHil Kon-Bo yacos HaTigizi?;Hnﬂ ﬂaTigI:;;;f;Hﬂﬂ
ToxnecTrBeHHbIe MpeodpazoBanus (8 4acoB)

1 | IIpeoOpa3oBaHus YNCIOBBIX U ANreOpanyecKiX BhIPAKECHHUH 1

2 | IIpeobpazoBaHus YUCIOBBIX M alreOpanyecKuX BbIpaKEHUI. 1
3 | [IpeobpazoBaHue BBIPAKECHH, CONEPIKANTUX PaJUKAIIBI 1
4 | IlpeoOpa3oBaHue BIPAXKECHUHN, COIEPKAILNX paIUKaIIbI 1
5 | IIpeobpazoBaHme TPUTOHOMETPUIECKUX BBIPAKCHHUN 1

6 | [Ipeobpa3zoBaHre TPUTOHOMETPUYECKUX BBIPAKCHUN 1

7 | IIpoueHTsl, IPONOPLMHU, IPOTPECCHH 1
8 | IIpouieHTHI, MPOTIOPIINH, TPOTPECCUU 1

YpaBHeHHsI H CHCTeMbl YpaBHeHmii (22 yaca)

9 | OGmue MeTo bl peleHus ypaBHEHUI 1
10 | Pemenue npoOHO-paliMOHaIbHBIX YPaBHEHHIM 1
11 | Cxema 'opHepa, pelieHue ypaBHEHHH BBICIIUX CTENEHEH 1
12 | Cxema ['opHepa, pernieHne ypaBHEHNUN BBICIIIUX CTEIICHEH 1
13 | Pemenue uppanoHaJIbHBIX YpaBHEHU 1
14 | Pemienue uppaioHaibHbIX YpaBHEHUH 1
15 | Pemenue nokasaTesibHbIX YpaBHEHUI 1
16 | Pemenue nmokasaTelbHBIX YpaBHEHUH 1
17 | Pemenue norapupMuUUecKux ypaBHeHUH 1
18 | Pemenue norapupMu4ecKux ypaBHEHUH 1
19 | Pemenue ypaBHEHHA, COAEPIKAIIIX MOIYIb 1
20 | Pemenue ypaBHeHUi, coliepKalux MO1yJIb 1
21 | PenreHne ypaBHEHUH, COIepKAIIUX ITApaAMETP 1
22 | Pemenue ypaBHeHUH, coiepKalux napameTp 1
23 | Pemenue cucrem ypaBHEHHA 1
24 | 'eomeTpruecKuii METOJT pEHICHUS] CHCTEM YpaBHEHUH 1
25 | Metox Kpamepa 1
26 | Metox Kpamepa 1
27 | Pemenue 3a1a4 Ha COCTaBJIEHUE YPAaBHEHHH 1
28 | Pemenue 3a1a4 Ha COCTaBIICHUE YpaBHEHHH 1
29 | Pemenue 3a1a4 Ha COCTaBJIEHUE CUCTEM ypaBHEHHUH 1
30 | Pemenue 3a1a4 Ha COCTaBJIEHUE CUCTEM ypaBHEHUI 1




Hepagencrna (13 yacos)

31 | Merox UHTEPBAJIOB 1
32 | Pemenue nokaszaresbHbIX HEPABEHCTB 1
33 | Pemenune nmokaszaTesbHBIX HEPABEHCTB 1
34 | PenieHue uppannuoHaibHbIX HEPABEHCTB 1
35 | Pemenue uppanmoHaIbHbIX HEPABEHCTB 1
36 | Pemenue norapuMuyeckux HEPaBeHCTB 1
37 | Pemenue norapupMuueCcKiux HEPAaBEHCTB 1
38 | Pemenne TpUrOHOMETPUYECKHUX HEPABEHCTB 1
39 | Penienne TpUroHOMETPUYECKUX HEPABEHCTB 1
40 | Pemenue HepaBEHCTB, COACPIKAIINX MOIYIb 1
41 | PemeHnue HepaBEHCTB, COACPIKALIMX MOAYJIb 1
42 | PemeHue HEpaBEHCTB, COJEPIKALIMX HapamMeTp 1
43 | Pemenne HepaBEHCTB, COJCPKALTIX TapaMeTp 1
@Oynknuuu (9 yacon)
44 | Tloctpoenue rpa)uKoB dJIeMEHTApHBIX QYHKINH, HAaX0XKICHHE 3HAYCHUH (PYHKIIUU 1
45 | Tloctpoenue rpauKoB 3J€MEHTapHbIX (YHKIUN, HaX0X/IeHNe 3HaYeHUH (HYHKIUU 1
46 | I'padmku GyHKIUH, CBI3aHHBIX C MOJIYJIEM 1
47 | I'paduku GyHKIUH, CBSI3aHHBIX C MOJYJIEM 1
48 | TpuroHomerpuyeckue QPyHKIUU 1
49 | Crenennasi, mokaszareibHas QyHKIIUA 1
50 | CrenenHas, nokaszarenbHasi QyHKIUU 1
51 | Jlorapupmuueckast yHKIMS 1
52 | Jlorapudmuueckasi pyHKIUS 1
Pemenue TekcroBbIx 3a1a4 (13 yacoB)
53 | Pemrenue 3a1a49 Ha IPOIICHTHI 1
54 | Pemienue 3a7a4 Ha MPOIICHTHI 1
55 | Pemenue 3amay Ha IPOIIEHTHI 1
56 | Pemenue 3a1a4 Ha CMeCH M CILIaBbI 1
57 | Pemienue 3amay Ha CMECH M CILIABEI 1
58 | Pemenue 3a1a4 Ha paboTy 1
59 | Pemenue 3a1a4 Ha paboTy 1
60 | Pemenue 3ama4 Ha IBIDKEHHUE 1
61 | Pemenue 3a1a4 Ha IBHXKCHHE 1
62 | Pemenue 3a1aq 5JKOHOMHUYECKOTO XapaKTepa 1




63 | Pemenue 3aja4 5KOHOMHYECKOTO XapakTepa 1
64 | Pemenue 3a1a4 S5KOHOMHUYECKOTO XapakTepa 1
65 | Pemenue 3aja4 5KOHOMHYECKOTO XapakTepa 1
Pemenne reomerpuyeckux 3aaad (7 yacos)
66 | IIpsaMoyronbHBIN TPEYrOJbHUK U METPUYECKUE COOTHOIICHHUS 1
67 | Bniucannas u onucaHHasi OKPYXHOCTH 1
68 | Teopema CHHYCOB U KOCHHYCOB 1
69 | PaBHOOEIpeHHBIN TPEYrobHUK. BIUMCIICeHHE pauycOB BIMCAHHON M ONMCAHHON OKPYKHOCTEH 1
70 | [lomoOue TpeyronbHUKOB 1
71 | CBoiicTBa XOpJI M KacaTeIbHBIX K OKPY)KHOCTH 1
72 | YeTpIpEXyroIbHUKH 1




