qyacTHoe ob1meodpaszoBatensHoe yupexaeaue «PYK]T mumeit No 20x»

CortacoBaHo:
«30» aBrycra 2023r.

Yo 2023 1.
[ mariest Ne 20
3am. qupekrtopa mo YBP
Cronpauxosa H.K.

g7 Y

Pa0oyasi nporpaMma BHEYPOUHOM JeATEIHLHOCTH

«30paHHbBIE BOOPOCHI MAaTEMATUKN» 11- KJj1acchl

cpenHee ob1ee oopazoBanue, 10-11 kmaccel
VYpoBenb o6pazoBanus (Kj1acc)

KonnuecTBo yacosB B Henemo: 1 gac
OOmiee KOJIMYECTBO YacoB HA roj1: 34 gaca

Vuurens: Kpanosuukas FO.I1.

VYccyputick, 2023



gacTHOe 001eoopazoBatenbHoe yupexaeaue «PXKJ[ mumeit Ne 20»

CornacoBaHo: YT1BepxkaeHo:

«30» aBrycra 2023r. «30» aBrycra 2023 r.
Hupextop PXX]I mumess Ne 20

3am. qupekropa no YBP r. Yccypuicka

CronpaukoBa H.K. 3nop M.I'.

Pabouas nporpaMMa BHEYPOUYHOM JAeATeJIbHOCTH

«30paHHbBIe BOOPOCKI MAaTEMATHKN» 11- KJIACCHI

cpennee oomree oopaszosanue, 10-11 kinaccel
YpoBeHb 06pazoBaHus (KJ1acc)

KomnnyectBo yacoB B Henemo: 1 gyac
OO011ee KOJIMYECTBO YacoB Ha roa: 34 yaca

Vyurens: Kpamosunkas HO.I1.

Yccypwuiick, 2023



IHosicHUTEILHAA 3aNIUCKA

OcHoBHas 3a1aua 00y4eHHUs] MaTEMATUKE B IIKOJIE 3aKJII0YAeTCsl B 00eCIeUYeHUn
IPOYHOTO U CO3HATEJIBHOTO OBJIAJCHMS YYAUIUMHUCS CUCTEMOM MaTeMaTHUYECKHX
3HAHWUU, YMEHHH, HEOOXOJIWMBIX B IOBCEIHEBHOM WM TPYJIOBOH JEATCIHHOCTH
KaXJIOMY WieHy oOmiecTBa. OBlaJieHHE COBpEMEHHBIMU MpodeccusiMu Tpedyer
TE€X WM UHBIX 3HAHUU Mo maTteMatuke. C MaTeMaTUKOU CBs3aHa Jit0Oask CTOPOHA
KU3HH COBPEMEHHOTO 00pa30BAaHHOTO YEJIOBEKA, TaK KaK 3HAHUS MO MaTEMaTHKE
HEOOXOJAMMBI JJISl JKM3HEHHOW camMopeau3alii, BO3MOXKHOCTH MPOTYKTUBHOU
NeATeTbHOCTH B MH(OpMaMOHHOM Mupe. B coBpemMeHHOM OOIIeCTBE BaKHBIM
aByseTcsl (GOPMHUPOBAHNE MATEMATHYECKOTO CTUJISL MBIIIUICHHUS], TIPOSIBIISIONIETO B
ONpENICJICHHBIX ~ YMCTBEHHBIX  HaBbIKax. B mporecce  MaremMaTH4YecKOu
JEATEIIBHOCTH B apCeHAl MNPUEMOB U METOJIOB YEJIIOBEUYECKOTO MBIIIJICHUS
€CTECTBEHHBIM 00pa30M BKJIIOYACTCS WHIAYKUMS U JSAyKIUs, OO0OOIICHuE U
KOHKpETHU3alus, aHaJiu3 ¢ CHHTE3, KiIacCupuKauus W CHUCTeMaTu3alus,
abcTparupoBanue u aHaiorus. Ha ypokax maTeMaTuky ydaniuecs BbIpaOaThIBalOT
yMeHusi (opMyJIMpOBaTh, OOOCHOBBIBATH U JIOKA3bIBaTh CYXKJICHHUS, TEM CaMbIM
pa3BUBATh JOTUYECKOE MBIIIJICHUE.

Benyiast ponbs B hopMUpOBaHUM aITOPUTMUYECKOTO MBIIUICHUSI PUHAIICKUAT
MaremaTtuke. [lpu pemeHun 3amad pa3BUBAIOTCS TBOpUYECKas W MPUKIIATHAS
CTOPOHBI MbIlUICHUS. M3ydeHue mareMatuku (HOpMHUpPYET OOIIYI0 KYyIbTypy
yesnoBeka. B 1ikone maTreMaThka CIyKUT ONOPHBIM IPEAMETOM ISl U3y4YEHUs
CMEXHBIX JUCIUIUIMH: (PU3HUKa, THPOPMATHKa, SKOHOMHUKA, OUOJIOTHST U JIpyTHE.

MaremaTuka SBISIETCS BEAYIIUM MPEAMETOM HAa BCTYNHUTEIbHBIX SK3aMEHaX B
pasnuyHbie  y4eOHbIE 3aBEJACHUS 1O MHOTHUM  CHEHUAIBHOCTSIM. UTOOBI
YIAOBIETBOPUTH MOTPEOHOCTH M 3aMPOCHI IIKOJIHHUKOB, MPOSBIISIONINX UHTEPEC K
MaTeMaTuKe, HEOOXOJWMO HCIOIb30BaTh  JUPGEpEeHIMPOBAHHBIA IMOAX0J B
OOyYCHHH.

Jlannwtii Kypc npeonasnayen 0aa yuawjuxca 11 knacca. Kypcy omeooumcea 1
uac 6 neoeaw. Bececo 34 uaca.

Pa3paboTka mporpaMMmbpl JTaHHOTO Kypca OTBeYaeT Kak TpeOOBaHUAM
CTaHJapTa MaTeMaTHYeCKOro O0pa30oBaHUs, TaK W TPEOOBAHUSM KOHTPOJIBHO-
u3MeputenbHbiXx MarepuaioB EI'D. I[lporpamma cocTtaBieHa Ha NPUHIINIE
CUCTEMHOTO TMOJXO0Ja K H3ydYeHHI0 MaTeMaTukd. OHa BKIIOYAET MOJHOCTHIO
COJep)KaHWEe Kypca MaTeMaTHKH  00meoOpa30oBaTeNIbHON  IIKOJIBI,  PSJ
JIOTIOJTHUTEIHHBIX BOMPOCOB, HEMOCPEJCTBEHHO MPUMBIKAIOIIMX K 3TOMY KYypCy,
PACHIUPSIONIUX W YIIIYOJSIONUX €ro MO0 OCHOBHBIM HMJICHHBIM JIMHHSM, a TaKkKe
BKIIFOUEHBI CAMOCTOSITENIbHBIE pa3/ienbl. [l TOATOTOBKMA K UTOTOBOM aTTECTAIMH
HE0O0XO0IMMO MMOBTOPUTH HE TOJIBKO MaTepuai Kypca anreOpbl U Hayal aHalu3a, HO
U HEKOTOPBIX pa3/lelioB Kypca MaTEeMaTUKH OCHOBHOW M CPEAHEH MIKOJIbI:
MIPOIICHTHI, MPOTOPIIMU, TPOTPECCHH, MaTephal Kypca IUIAHUMETPUU U Kypca
CTEpEOMETPHH .

Taxoti no0xo0 onpedensiem ciedyouue meHOeHYUU:



1. Co3nanrie B COBOKYIHOCTM C OCHOBHBIMHM pasfellaMH Kypca s
YJAOBJIETBOPEHUSI UHTEPECOB M Pa3BUTHS CITIOCOOHOCTEH ydaluxcsi.
2. BocrnonHenue coaep)kaTelbHBIX MPOOEIOB OCHOBHOIO Kypca, IpHaarolee
COJICP’)KAHUIO PACHIUPEHHOTO U3YUYCHUSI HEOOXOIUMYIO IIEJIOCTHOCT.
[IporpamMmma mpeaycMaTpuBaeT BO3MOXXKHOCTh M3YyUYE€HUSI COJIEpKaHUS Kypca C

pPa3IMYHONM CTEMEHBI0 IOJHOTHI, O0OECHeYMBaeT IMPOYHOE U CO3HATEIHHOE
OBJIAZICHUE YYAIIMMHUCS CUCTEMOW MAaT€MaTUYECKUX 3HAHUM W yMCHUH,
JIOCTATOYHBIX IS U3yUEHUS CIIOKHBIX TUCIMIUIMH U MPOJIOJDKEHUS 00pa30BaHUs B
BBICIIINX YY€OHBIX 3aBEJICHUSX.
[{enu kypca:
- IPAKTHYECKAass  MOMONIp y4YallUMCsS B MOOATOTOBKE K  EnuHOMy
rOCyJapCTBEHHOMY  JK3aME€Hy IO MaTEMaTHUKe yepes ITIOBTOPEHHUE,
CHUCTEMATHU3AIINIO, PACITUPEHHUE U YTIIYOJICHHE 3HAHWM;
- co3laHue yclnoBUM niisa guddepeHnranu U UHAUBUIyIH3alUU O0ydeHUS,
BBHIOOpA yYallUMHUCS Pa3HBIX KaTETOpPUN WHIAUBUIAYAIBHBIX 0O0pa3oBaTEIbHBIX
TPAGKTOPUM B  COOTBETCTBUM C HX  CHOCOOHOCTSIMH,  CKJIOHHOCTSMH
U TMOTPEOHOCTAMY;
- UHTEIJIEKTYaJIbHOE€ pa3BUTHE ydaluxcs, (GOPMUpPOBAHHE KAYECTB MBIIICHUS,
XapaKTePHBIX IS MAaTeMAaTHYECKOM JEATeIbHOCTM M HEOOXOAUMBIX YEJIOBEKY
JUIS )KU3HU B COBPEMEHHOM OOIIECTBE, JJIsi OOIIel COLMAIbHOW OpUEHTAIUU U
peIIeHHs MPAKTUYECKUX TIPOOJIEM.
3aodavu xypca.
- MOJTOTOBUTH K ycremHou caaue EI'D no matemaTuke;
- AKTHUBU3UPOBATH ITIO3HABATEIBHYIO AEATEIBHOCTD YYAIIUXCS;
- pacHIMpUTh 3HAHUSA U YMEHHS B PEIICHUU PA3IMYHbIX MAaTEMAaTUYECKUX 3a/ad,
noAPpOOHO PacCMOTPEB BO3MOXKHBIE WM Oojee MpUEMJIEMBbIE METOABl HX
pelieHus;
- (opMupoBath 00IIME YMEHHS M HaBBIKM II0 PEIICHUIO 3ajay: aHaIu3
COJIEpKaHMs, MOUCK Croco0a pPEIIeHUs, COCTaBJICHUE M OCYIIECTBJICHHUE IIJIaHa,
MPOBEPKA U aHAJIU3 PEIICHUS, UCCIETOBAHUE;
- TMPUBUTH YYAIIUMCSI OCHOBBI SKOHOMUYECKON IPaMOTHOCTH;
- TOBBbIIIATh HMHGOPMAIMOHHYIO M KOMMYHUKATUBHYIO KOMIIETEHTHOCTb
yYalumxcs;
- TIOMOYh YYCHHUKY OIICHHUTH CBOH IMOTEHIMAI C TOYKH 3pEHHsS 00pa3oBaTeIIbHOU
MEPCIICKTHUBHI.
Ocobennocmu Kypca:
- UIHTETPaLUs Pa3HbIX TEM;
- IPAKTUYECKAsk 3HAYUMOCTD JJISl YHAIUXCA.

CodepafcaHue Kypca.

Texcmoewie 3a0auu (54)

Hpobu u npouentel. CMecu u cruiaBbl. JBrkenue. Pabora. 3agaun Ha aHamu3
MPaKTUYECKON CUTYALIUH.

Buvipaxncenun u npeoopazoeanusn (5u)



ToxxmecTBeHHBIE TIPEOOPa30BAHUS WUPPANMOHATIBHBIX U CTETICHHBIX BBIPAKECHUHU.
ToxnecTBEeHHbIE npeoOpa3zoBaHus Jorapu(pMHUIECKuX BBIPAKEHUM.
ToxecTBeHHbIE TPEOOPa30BaHUS TPUTOHOMETPUUECKHUX BBIPAKEHUM.

@ynuxyuu u ux ceoiicmea (4u)

HccnenoBanue QpyHKIUN sneMeHTapHbIMU MeToaaMmu. [IponsBoanas GyHKuM, ee
reoMeTpudeckuii u ¢usudeckuii cmoici. McciaegoBanue (QyHKIMA C TOMOIIBIO
MIPOU3BOIHOM.

Ypaeuenua, nepasencmea u ux cucmemot (74)

PannonanbHble ypaBHEHUs, HEpPAaBEHCTBA W HX CHUCTeMbl. MppanuoHaibHbIE
YPAaBHEHHUSI M UX CHUCTEMBI. TPUTOHOMETPUYECKHE YPABHECHHUSI U UX CHCTEMBL.
[loka3arenbHbIE YpaBHEHMUS,

HEpaBEHCTBA M MX cHCTeMbl. Jlorapudmuueckne ypaBHEHHS, HEPABEHCTBA U HX
cucteMbl. KoMOMHMpOBaHHBIE YPABHEHHS I CMEIIIAHHBIE CUCTEMBI.

3aoanusa ¢ napamempom (3u)

YpaBHEHUS U HEPABEHCTBA. Y PABHEHUSI U HEPABEHCTBA C MOLYJIEM.
Inanumempusa (3u)

TpeyronbHuku. YeTbipexyroabHUKH. OKpy>KHOCTh. OKpY>KHOCTH, BIHCAHHBIE B
TPEYrOJIbHUK M YETBIPEXYroJdbHUK.  OKpYy>XHOCTH, OIHUCAHHBIE  OKOJIO
TPEYTrOJIbHUKA U YETHIPEXYTOJIbHUKA.

Cmepeomempus (4u)

VYraet u  paccrossHusi. CedeHMss MHOTOTPAHHHMKOB IUIOCKOCThIO. [lnmomaau
noBepxHoctel Tes. OObeMbI Te.

Cmpykmypa u cooepicanue KOHMPOIbHO - UIMEPUMETbHBIX MAMeEPUaIos
Eounoczo cocyoapcmeennozo yxkzamena no mamemamuke (34.)
Hemonctpaunonnsiii BapuanT KM EI'D . Cuctema onienuBanust. [Ipumepst
3aJJaHUM C KPAaTKUM OTBETOM. [IpuMepsl 3a1aHNi C pa3BEPHYTHIM OTBETOM.
TpenupoBouHble BapuaHThl EI'D .

TpeOoBaHHS K YPOBHIO IOJATOTOBJIEHHOCTH VYALIIMXCS.

B pe3yrvmame uzyuenus kypca yuawuecs 00axCHul ymems:

- BBIYUCIISTH 3HAYCHUS KOPHS, CTETICHH, JJorapudma;

- HaxOJIUTh 3HAYCHUS TPUTOHOMETPUIECKUX BBIPAKCHUM;

- BBITIOJIHATH TOXKJECTBEHHbIE IPEOOPA30BAHUS TPUTOHOMETPUUECKUX,
UPpaLMOHATBHBIX, TOKA3aTENbHBIX, JOTaPU(PMUUYECKUX BbIPAKECHUI;

- peuaTh TPUTOHOMETPUYECKUE, UPPALIMOHAIbHBIE, TOKA3aTEIbHbIE,
JorapuMUYECKHE YpaBHEHHUS, HEPABEHCTBA, CUCTEMBI, BKIIIOUAs C TapaMETPOM U
MOJIYJIEM, a TAK)KE KOMOMHUPOBAHHUE THUIIOB aHATUTHICCKUMHU U ()YHKIIMOHATIHLHO-
rpaduueCKUMU METOIaMH,

- CTpouTh rpaduKu dIEeMEHTAPHBIX HYHKIIUMA, TPOBOIUTH TPEOOpa30BaHUS
rpauKOB, UCIIOJIb3YsI H3yUYCHHBIE METO/IbI OMMMCHIBATH CBOMCTBA (PYHKITUN U YMETh
MPUMEHSTh UX MPU PEIICHUH 3a/1a4,

- TPUMEHSATH amnmnapaT MaTeMaTHYECKOTO aHAIN3a K PEIICHUIO 3a71a4;

- pelaTth pa3IuvHbIC TUIBI TEKCTOBBIX 33]1a4 C MPAKTUUYECKUM COJIepKaHUEM Ha
MPOILICHTHI, IBIXKEHHE, PA00Ty, KOHIICHTPAIIMIO, CMECH, CIUIABBI, IECITHUYHYIO




3aMKCh YMCIIa, HA UCTIOJIh30BaHNE apU(PMETHICCKONU U TEOMETPUIECKON
MPOTrPECCHUU;

- yMETb COOTHOCHUTH IPOIIEHT C COOTBETCTBYIOINICH APOOKIO;

-3HATh IIUPOTY TPUMEHEHHUS TPOICHTHBIX BRIYMCIIECHUN B dKU3HU, PEIIATh
OCHOBHBIE 33/1a4/ Ha MPOIEHTHI, TPUMEHSITH (POPMYJITY CIOKHBIX ITPOIIEHTOB;

- peuiaTh IJIaHUMETPUUECKUE 33/1a4M, CBA3aHHBIE C HAXO0XKJICHUEM IIOIIAJICH,
JIMHEMHBIX WU YTJIOBBIX BEJIMYUH TPEYTOJIBHUKOB WJIM YEThIPEXYTOJIbHUKOB;

- peumaTh CTEPEOMETPUUYECKHUE 3a]1a41, COJICPIKALINE PA3HbIM YPOBEHb
HEOOXOIMMBIX IS pelIeHHs] 000CHOBAHUH M KOJMYCSCTBO IIarOB B PEIICHUU
3a/1a4, BKJIIOUCHHBIX B 4yacTh | 1 vacTs Il sx3amMeHanimoHHON paboThI, YaCTO
TpeOyIoIIre MOCTPOSHUS BCIIOMOTATENIbHBIX SJIEMEHTOB U CEUCHUI,
COIIPOBO’K/IAEMBIX HEOOXOIMMBIMH JIOKA3aTEIIbCTBAMH;

- MPOU3BOJUTH MPUKHUJIKY U OLCHKY PE3YJIbTATOB BHIYUCIICHUN;

- MPU BBIYUCIICHUSX COYETATh YCTHBIE U MUCbMEHHBIE TPUEMBI, UCIIOJIB30BATh
MIPUEMBI, PAITMOHATIU3UPYIOIINE BHIYMCICHUS.

Conepixkanue nporpamMmmbl
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KajengapHo-reMaTuyeckoe miiaHupoBanue pakyjbraTusa

(1 yac B Henenmo, 34 vaca B roj)

Ne Pa3neanl 1 TeMbl Koua-Bo | /lata
YPOK 4acoB
a

TexkcToBBIC 321241 5

1 3aaun MPaKTUYECKOTO coepKanus (apoow, 1
MPOLIEHTHI, CMECH U CILIABBI).

2 3ajaun MPaKTUYECKOTo CoIepKaHus (Ipoou, 1
POLIEHTHI, CMECH U CILJIABhI).

3 3ajgaun Ha pabOTy U IBUKEHUE. 1

4 3a/aun Ha aHAJIU3 MPAKTUYECKOMN CUTYallUU. 1

5 3ajauy Ha aHAJIU3 TPAKTUYECKON CUTYALUH 1
BeipakeHusi u npeodpa3oBaHusA 5

6 ToxnaecTBenHble mpeoOpa3z0BaHUs HPPALIMOHATBHBIX 1
Y CTETICHHBIX BBIPAKCHUM

7 ToxxnecTBeHHBIE MTPEOOPA30BAHUS UPPATMOHATBHBIX 1
U CTENICHHBIX BBIPAKEHUN

8 ToxxnecTBeHHBIE MTPE0Opa30BaHUS JTOrapUHMUIECKUX 1
BBIPAKCHUM.

9 [TpeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUH. 1

10 [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BHIPAKEHUH. 1
DYHKIUU U UX CBOHCTBA 4

11 Uccnenosanne GyHKIMN 2IeMEHTAPHBIMUA METOJAMH. 1

12 [TpousBoaHas, ee TEOMETPUUECKUN U (PU3HUUECKUM 1
CMBICIL.

13 WccnenoBanne GyHKITMN C TOMOITBIO POU3BOTHOM. 1

14 HccnenoBanne QyHKIMH ¢ TOMOIIbIO MPOU3BOAHOM. 1
YpaBHeHNsl, HEPABEHCTBA U UX CUCTEMbI 7

15 PannoHanbHble ypaBHEHUS, HEPABEHCTBA U UX 1
CUCTEMBI

16 UppanmonanbHble ypaBHEHUSI K UX CUCTEMBI. 1

17 TpuronoMmerpuyeckue ypaBHEHHS U UX CUCTEMBI. 1

18 Iloka3arenbHbIE YPaBHEHMS, HEPABEHCTBA U UX 1
CHUCTEMBI

19 Jlorapupmuyeckue ypaBHEHUS, HEPABEHCTBA U UX 1
CHUCTEMBI.

20 KomOuHMpOBaHHbBIE ypaBHEHHS U CMEIIaHHbIC 1
CUCTEMBI

21 KomOuHMpOBaHHbBIE ypaBHEHHS U CMEIIaHHbIC 1
CUCTEMBI
Teopusi BepossiTHOCTH 3

22 [Ipocreiilive BEpOSITHOCTHBIE 33141 1




23 [TpocTeiinne BEpOATHOCTHBIC 3aa4H 1

24 Crnyqaitable COOBITHSI U MX BEPOSITHOCTH 1
Inanumerpus 3

25 TpeyronpHuku. YeTblpexyroabHUKU. OKPYKHOCTD. 1

26 OKpYy>XHOCTH, BIIMCAHHBIE B TPEYTOJIBHUK U 1
YETHIPEXYTOJIbHUK.

27 OKpy>KHOCTH, OMCAaHHBIE OKOJIO TPEYTOJIbHUKA U 1
YeTHIPEXYTOJIbHUKA.
Crepeomerpus 4

28 VYrisel u paccrossaus. MHororpanHuku. CeueHust 1
MHOT'OI'PaHHUKOB TJIOCKOCTBIO.

29 VYriawel u paccrossaus. MHororpanHuku. CeueHust 1
MHOT'OI'PaHHUKOB TJIOCKOCTBIO.

30 Tena Bpamenus 1

31 ITnomaan noBepxHocTel 1 0OBEMBI TET. 1
CTpykTypa ®  coJep:kaHMe KOHTPOJIbHO 3
H3MepHUTeIbHBIX MaTepuanoB EI'J

32 Pemenue 3aannii ¢ KpaTKUM OTBETOM 1

33 Pemenne 3a1anuii ¢ pa3BepHYTHIM OTBETOM 1

34 TpenupoBouHble BapuaHThl EI'D 1
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