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IosicHUTEeILHAA 3aNUCKA

[Iporpamma Kypca BHEYPOUHOH JeATENBHOCTH «CIIOKHBIE  BOIIPOCHI
M3YYEHUsI MATEMATUKW» OPTAHU3YETCS B LENAX MOATOTOBKHU BBITYCKHUKOB IIKOJIBI
K cJlaye TOCYAapCTBEHHOM HWTOTOBOM AaTTeCTAllMM MO MaTeMaTHUKE 3a KypcC
OCHOBHOM mKoibl. [Iporpamma HampaBieHa Ha YCTpaHEHHE MPOOENIOB B 3HAHUSX
0 TeMaM, U3y4aeMbIM B IIKOJIBHOM KypCe aJireOpbl U T€OMETPHH.

[Iporpamma «CIi0KHBIE BONPOCHI HM3YyYEHHsS] MAaTeMaTHUKW» OIHMPAETCS Ha
[pOorpaMMBbl JUIsl 00111e00pa30BaTENbHBIX KJIACCOB, & UMEHHO:

- Tlporpammbl 0O0mIe00OpazoBaTeabHBIX YyupexaeHU «Anrebpa 7-9 kmacchl»,
coctaButenb T.A.bypmuctposa — M.: «IIpocsemienner, 2022

- Ilporpammbl  00mieoOpa3oBatenbHbIX — yupexkaeHuin  «l'eomerpust  7-9»,
coctaButenb T.A.bypmuctpoBa — M.: «IIpocsemienney, 2022

a Taxke koaudukarop Borpocos OI'D.

[Iporpamma cocraBneHa Ha 34 yaca (COCTOMT U3 JIByX Oy0KOB: «TpyaHbie
BOMPOCHI anredpsl » — 18 vacos, «Tpyanbie Bompockl reomeTpun» - 16 gacos).

Kypc opuenTHpoBaH Ha cTaHAapThl OCHOBHOTO 0OIIEero oOpa3oBaHUS IO
MaTEeMaTUKEe M CO3/1aeT YCIOBUS IJisi JOCTHKEHHUS OO0y4YalOIIUMHCS YPOBHS
YCBOEHUs W3YyYEHHOIO MaTepuana [0 MaTeMaThKe, a TaKXKe BKIKOYAET
PacCMOTpPEHUE 3aIaHUN YPOBHSI TTOBBIIIEHHOMN CIIOKHOCTH.

AKTyaqbHOCTh TMPOTPAMMBI OMPEIEISIETCS TEeM, YTO Marepuan y4eOHOTo
Kypca COCTaBJ€H C YYETOM IMOTpeOHOCTEH U MHTEPECOB OOYyJarouuxcs W
MO3BOJIIET HE TOJBKO COBEPIICHCTBOBATH 3HAHUS IO MaTeMaThkKe, HO W
MpeaycCMaTpUBaET 3HAKOMCTBO OOyYalomuxcsi ¢ OOmUMU TpeOOBaHUSIMU K
MpolieIype MPOBEACHHS UTOTOBOM arTectanuu B popme OI'3.

ge.m):

ObecneunTh MPOYHOE M CO3HATEIHHOE OBIJIAJIEHUE OOYJAIOIIMMHUCS CHUCTEMOU
anreOpanyeckux U T€OMETPUYECKUX 3HAHMU M YMEHUW JUIsl YCIEIIHOW CAayu

oro.

3amaum:

1)Co3nate yciioBUsL [Jii  TPOSIBICHUS TBOPYECTBA U HWHUIMATUB
00y4YaroluXcs MPU BBINOTHEHUU CIIOKHBIX YIPaXXHEHUU, PACIIUPUTh 3HAHUS MO
OTZIeJIbHBIM T€MaM Kypca ajredpa u reomerpus 5-9 kiacchi;
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2) Hcnonb3ys TOHUCKOBBIE U HCCJIEAOBATEIBCKHE METOAbl O0y4YeHUs
(opMHUpOBaThH y 00YUAIOLIMXCSI CAMOCTOSITEIbHBIE HABBIKM PELICHUS 3a/1a4

3) ®opMupoBaTh U Pa3BUBATH YMEHUS BBITOIHATH 3a1anus OI'D.

4) Pa3BuBaTh yYMEHHUSI NPUMEHATh H3YyUYCHHBbIE B Kypce MAaTeMaTUKU
ITOPUTMBI | JIeJIaTh 0000IIAt0I1e BHIBOIBI

JIMYHOCTHBIE pe3yabTaThI:

* OTBETCTBEHHOE OTHOLICHHE K YUYEHHIO, TOTOBHOCTh M CIHOCOOHOCTh
oOydaromuxcs K caMoo0pa30BaHMI0 HA OCHOBE MOTUBAIIMU K O0YUEHHIO U
MO3HAHWIO, OCO3HAHHBIK BBIOOP UM  TIOCTPOCHHE  JalbHEHIIEH
WHJMBUIYaTbHON TpaeKTOpUU OOpa3oBaHUs Ha 0a3e OPUEHTUPOBKU B
mupe npodeccuii U MpodecCHOHATBHBIX TPEANOUTEHUM, € Y4ETOM
YCTOWYUBBIX MO3HABATEIbHBIX UHTEPECOB;

*  CHOCOOHOCTh K OSMOIMOHAJBHOMY  BOCHPHUATHIO  MaTeMaTHYECKUX

00BEKTOB, 33]a4, pEUICHUHN, PACCYKIACHU;

* YMCHHUC KOHTPOJHUPOBATD mmponecc n  pe3yjibTaT MaTeMaTHUUYECKOM
ACATCIIBHOCTH,

 TIepBOHAYAIbHBIC MpPEJICTABICHHS O MaTeMaTHYeCKOW Hayke Kak cdepe
YeJIOBEYECKON MEATETbHOCTH, 00 JTamax €€ pa3BUTHS, O ¢€ 3HAYUMOCTH
TS Pa3BUTHS [UBUIU3ANNM;

* KOMMYHHKATHBHAs KOMIIETEHTHOCTh B OOINEHHH WM COTPYAHHYECTBE CO
CBEpCTHHKaMH B  00pa30BaTelIbHOM, Y4eOHO-HCCIIEeI0BATEIBCKOM,
TBOPYECKOW U APYTUX BUAAX ACSITEIHLHOCTH;

* KPUTHYHOCTh  MBIIUICHUS, yMEHHE pACIO3HAaBaTh  JIOTUYECKHU
HEKOPPEKTHBIC BHICKA3bIBAHUS, OTJIMYATh THIIOTE3Yy OT (aKTa;

* KpPEaTWBHOCTb MBIIIICHWS, HHUIUATHBBI, HAXOAYNBOCTH, AKTHUBHOCTH TIPH
pelieHny 3a1ay.

MeTanpeameTHbie pe3yJibTAThI:
Pezynamuenvie
VYuamuecs nonydaT BO3MOKHOCTh HAyUUThCA:

¢  COCTAaBJIATH IJIAH M IMOCIEA0BATEIBHOCTD JIEHCTBUM;
*  ONPENENATh MOCJIEI0BATEIbHOCTh MPOMEKYTOUHBIX LEIeH H
COOTBETCTBYIOIIUX UMJCUCTBUNA C YUETOM KOHEYHOT'O PE3yJbTaTa;

* MPEABHIETh BO3MOXHOCTH TOJYYEHHS KOHKPETHOTO pe3yjibTara MpH
pELIEHUN 33/1a4;

*  OCYLIECTBIATh KOHCTATHPYIOIIUN U MPOTHOZUPYIOIIUNA KOHTPOJIb 110
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pe3yNbTaTy UCTOCO0Y EeUCTBUS;

KOHLIEHTPUPOBATh BOJIO JAJS NPEOAOJIECHUS HMHTEIUIEKTYyalIbHBIX
3aTpyIHEHUNA UPU3NUECKUX TMPENSTCTBUM;

aJeKBaTHO OLEHUBATh NPABUIbHOCTh M OLIMOOYHOCTH BBIMOJHEHUS
yueOHOH 3amauu, €€ OOBEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE
BO3MOXHOCTH €€ PELICHUS.

Ilo3naseamenvnoie

yan_II/ICCSI IOoJIy4aTr BO3MOXKXHOCTh HAYYUTHCA:

YCTaHABIUBATh  NPUYUHHO-CJIEACTBEHHbIE  CBSI3M;  CTPOMTh  JIOTHYECKHE
paccyXIeHus, yMO3aKItOYeHUs! (MHAYKTUBHBIE, NEIyKTHBHBIE M MO aHAJOTUU) U
BBIBO/IbI;
«  (popMupoBarh y4eOHy10 " O0LIEKYNbTYPHYIO
KOMIETEHTHOCTb B obnactu MCIOJIb30BAHUS

I/IH(l)OpMaIII/IOHHO-KOMMYHI/IKaIII/IOHHI:IX TeXHOHOFI/Iﬁ;

BUJIETh MAaT€MaTHYECKYI0 3aj7auy B JPYyTUX JUCHUIUIMHAX, OKpYyXaromieu
KU3HH,

BBIJIBUTaTh THUIOTE3Yy IPH pEIICHWHM Y4YeOHBIX 3a1a4 ¥ IOHMMATh
HE00X0IUMOCTb UXIPOBEPKH;

TJIAHUPOBATh M OCYIIECTBIATH JESATENbHOCTh, HAMpPABICHHYIO Ha
pelieHne 3a1a4MCCieIOBaTEIbCKOr0 XapaKTepa;

BeIOMpaTh Haubojee 3()(EeKTHBHBIE W pAIlMOHANBHBIE CIIOCOOBI pEIICHUS
3a/1a4;

MHTEPIPETUpOBaTh MHPOpMANUI0 (CTPYKTYpUPOBaTh, TEPEBOIUTD
CIUIOIIHOM  TEKCT B  TalnWIly, Mpe3eHTOBaTh  TMOJYYCHHYIO
nH(opMaImio, B ToM yrcie ¢ nomomupio UKT);

OIleHUBATh HHPOpMaIHIO (KpUTHYECKAsT OIIEHKA, OL[EHKA JOCTOBEPHOCTH).

Kommynukamusuble

anuu/lec;{ II0Jy4aT BO3MOXKXHOCTb HAYyYHUTLCA!

OpraHU30BbIBATh Y4€OHOE COTPYTHUYECTBO U COBMECTHYIO JIEATEIbHOCTD
C YYHTENeM U CBEPCTHUKAMU: OMPEACISITh I, pPACTIPEICISITh
(GYHKITUU ¥ POJTU YIACTHUKOB,;

B3aMMOJICHICTBOBATh W HAXOAWTH 00MmMe CTocoObl paboThl; paboTaTh B
TpymIe; HaXxoAWUTh 00Iee pelieHne W pa3pemarb KOHPIUKTH Ha OCHOBE
COTJTACOBAHMS TO3WIMKA W yd4éra WHTEPECOB; CIyIIaTh TMapTHEPA,
(GopMyTHpOBaTh, APTYMEHTHPOBATH U OTCTAaNBATh CBOE MHCHHUE;

MPOTHO3MPOBATh BO3HUKHOBEHHWE KOH(MIMKTOB MPU HAIMYUHM PA3TUIHBIX
TOYEK 3PEHHUS;



 paspemaTb KOH(IUKTHI HAa OCHOBE Y4€Ta MHTEPECOB M TO3WIHUI BCeX
Y4aCTHHUKOB,;

*  KOOPAMHHPOBATH U MPUHUMATh Pa3NUYHbIC MO3UIMN BO B3aUMOJICHCTBHY;

* ApPTyMEHTHPOBATh CBOI0 TMO3UIUI0 W KOOPAUHUPOBaTH €€ C
NO3UIMAMU MApTHEPOB B COTPYAHUYECTBE NMPH BhIpabOTKE 0OIIEro
peIIeHns] B COBMECTHOM JEATENbHOCTH.

Coaepxanue nporpaMMmsl
«Tpynubie Bonpochbl airedpui» (18 yacos)

Tema 1. AnredOpanveckue BbIpaKeHUsI

YucnioBble BBhIpaXKEHUS M BbIpakeHUs ¢ rnepemMeHHbIMH. [IpeoOpaszoBanue
anredpanyecKknxX BBIPAXKEHUN C TOMOUIBI0 (OPMYJ COKPAIIEHHOTO YMHOKEHHS.
Hcropruecknii ouepk.

JpoOHO-paliMoHAJIbHBIE  BBIpaXeHUs. TOXKIECTBEHHBIE MPeoOpa30BaHUS
JPOOHO-PAITMOHATBHBIX BBIPAYKEHUM.

ParnmonanbHbie M uppanuoHanbHbie yncia. JlelctBusa ¢ unciamu. CTeneHs,
€€ CBOMCTBA.

Tema 2. IIpakTHKO - OpUEHTHPOBAHHBbIE 321a4H

TexcToBble 3a/laud Ha PaBHOMEPHOE IBHXKEHHUE, 3aJa4d Ha JBHXKCHHUE I10
peke, 3a/1auu Ha paboTy. 3aaul Ha MPOILEHTHL. 3ajaud Ha MPOTOPIMOHAIBHBIC
OTHONICHHs. 3ajaud ¢ TreoMeTpuueckumu ¢urypamu. Jloruueckue 3amayu.
3anuMarenbHble 3a1a4un. TaOaudHbIe 3a1a4H.

Pemenne 3amau m3 OI'D. OcHOBHBIE THUNBI TEKCTOBBIX 3aJay. 3ajgadyd U3
peATbHOM MaTEeMaTHKH.

Tema 3, 4. PaGora no rpadpukam u 1uarpaMMamu.

BepositHocTb. CTaTHcTHKA.

Pemenune 3amau OI'D. HecrammapTHble MeTompl pemieHus 3anad (rpadudeckue
MeTonbl, epebop BapuanToB). YucnoBbie (yHkumu, ux rpaduku. OyHKINHA B
MIPUPOJIC U TEXHUKE.

CaoiicTBa rpadukoB, YTeHUE T'PaPUKOB. DIEMEHTAPHbIC MPUEMbl IMOCTPOCHUS U
npeobOpazoBanusa rpagukoB pynkuuii. ['paduyeckoe pelieHre ypaBHEHHH M HUX
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cucteM. ['paduueckoe perieHre HepaBeHCTB U Ux cucteM. [loctpoenue rpapukos
«KYCOYHBIX» (YHKIIHI

Tema 5. YpaBHeHHst U HepaBeHCTBA: JIMHEHHbIe, KBajJApaTHble. Pemenue
3aa4 ¢ IOMOLIbI0 YPABHEHUI M HEPABEHCTB

PazButue nonsATHs ypaBHEHUs. PaBHOCUIBHOCTH YpPaBHEHUN, UX CHUCTEM.
CrnenctBre U3 ypaBHEHHS M CUCTEMBI YPABHEHHM.

OCHOBHEIC MCTOAbI PCHICHUA PAIUOHAJIBbHBIX ypaBHeHHﬁ: PAa3JIOKCHUC Ha
MHO>XXHUTCIIN, BBCACHHC HOBOH HepeMeHHOﬁ.

KBagpatHeie ypaBHeHus. Teopema Bumera. Pemenwe KBaJapaTHBIX
YPaBHEHUM.

KBanparsselii TpexwieH. HaxoxaeHue KOpHEN KBaJpaTHOIO TPEXWICHA.
PaznoxeHne kBagpaTHOIO TPEXUJICHA HA MHOKUTEIH.

OCHOBHEIC IMpuUeMbl PCHICHUA CUCTEM ypaBHeHHﬁ. Pa3zButne mnoHsATUSA
HCPABCHCTBA. PaBHOCUIILHOCTH HCPABCHCTB, UX CUCTCM. CsoiicTBa HCPABCHCTB.

Pemenue HCPAaBCHCTB. MGTOII HHTCPBAJIOB — YHHBCpcaHLHBIﬁ MCTOJ
peuiCcHus HCPABCHCTB. MCTOI[ OICHKHU ITPHU PCIICHHUUN HECPABCHCTB. Cucremsl
HCPABCHCTB, OCHOBHLIC MCTOAbI UX PCIICHMU .

«Tpyanbie Bonpochl reoMeTpun» (16 yacon)

Tema 1. I'eomeTrpuueckne GpUrypsl IJIaHUMETPUHM, UX cBOMCTBa. CMEXHBIE U
BepTHKaJIbHBIE yribl. CBOMCTBA YIIIOB, 00pa30BaHHBIX MapaJICIbHBIMUA MPSIMBIMU
U CEKYILEH.

Tema 2. TpeyronbHuUKH, BUAbI TPeYroJbHMKOB, UX cBoiicTBa. Haxoxnenue
AJIEMEHTOB TPEYroJbHUKOB. Pemenue 3amau OI'D.

Tema 3. UYerblpexyroibHHKH, BHAbI 4YeTbIPpeXyroJbHUKOB. Haxoxiaenue
AJIEMEHTOB YEThIPEXYTroJbHUKOB. Pemenue 3amau OI'D

Tema 4. KomOMHNpOBaHHBIE 321241 HA TPEYIrOJbLHUKH, YeTbIPEXyroJbHUKH,
KPYTI, OKPYKHOCTh

Tema S. IlonsTHe IUIOIAAM IVIOCKOH (PUTYPBI, CBOMCTBA IUIOLIAIEH

Pemenue 3amay Ha HAXOXKICHUE TIONAIN TUIOCKUX puryp. Pemenune 3amaqa OI'D.



TemaTuyeckoe IVIAHUPOBAHUE

Ne Conep:xxanue KoJu-Bo
TeMBbI 4acoB
JleiicTBus ¢ anredOpanuecKuMU BbIPaKEHUSIMU 4
1
( oTHOWIEHAMM, MHOTOUYJICHAMU, CTETICHSIMU)
[IpakTHKO-OpUEHTUPOBAHHBIE 3a/1aUH: 6
- TEKCTOBBIC
2 - 3a7]a4M Ha TPOIICHTHI
- TaOJIWYHBIC 3a]]a4U
Pemenne 3anaq 3z OI'D
Pabora o rpadgukam u quarpammam. 2
3
Pemenne 3amau [ A
Bepostaocts. CraTucrtuka. 2
4
Pemenune 3amau OI'D
YpaBHEHHUs U HEPABEHCTBA: JINHENHBIC, KBaJPaTHBIE. 4
5 Pemenue 3a1a4 ¢ mOMOIIBIO YPABHEHUM U HEPABEHCTB.
Pemenne 3amau OI'D
1 I'eomerpuueckue GUTypHl INIAHUMETPUHU, WX CBOMCTBA | 2
2 TpeyroibHUKH, BUIbI TPEYrOJbHUKOB, HX CBOWCTBA. |4
Haxoxaenue >1€eMEHTOB TpPEYroabHUKOB.  Pemienue
3agaqy OI'D
3 UeThlpeXyTroabHUKH, BU/IbI YEThIPEXYTOJbHUKOB. | 4
Haxoxaenue 3neMeHTOB 4eThIPEXYTOJIbHUKOB. Pemenne
3agay OI'D.
4 KomOunupoBanHbie 3a7a4u HA  TPEYTrOJBHUKH, | 2




YETBIPEXYTOJIBHUKHU, KPYT, OKPYKHOCTb.

3) [lonsTne mnomane IUIOCKOW  ¢uUrypbl, CcBoMcTBa | 4
IJIOIIAEHN.

Pemenne 3amay Ha HAXO0XKAECHHUE IUIOIIAMAUA IUJIOCKUX
duryp.

Pemenue 3agau OI'D.

HUroro 34

Jluteparypa:

1. Aunrebpa 9 knacc: meTonuueckoe mocobdue st yaurens/ A.I'. Mopakosud. -
M.: Muemo3suna, 2022.

2. THUA: 300 3amau c orBeTamu 1o Mmartemartuke. Bce 3amanus rpynmnsl B —
A.J.CemenoB ,W.B.flmenko, W.P.Beicoukuii u gap. — M.:M3paTenscTBO
«Dx3ameny, 2023

3. I'mazkoB 1O.A., TUA. Temarudeckas pabouas TeTpaab IO MaTEMaTHUKE:
3aganus ypoHsi A.B.C. —M.: U3garenbcTBO «OK3aMen» , 2023

4, CemenoB A.B. OmnrumanpHplli 0OaHK 3aJaHUN IJIT  TIOATOTOBKH
obygaromuxcsas k  OI'D 2023. Maremaruka. YdebHoe mocobue./ A.B.CemeHOB,
A.C.Tpenanun u ap. nox pen. 1.B.Smenko; MOCKOBCKUN LIEHTP HEMPEPHIBHOTO
MareMaTudeckoro oopazosanus. M.: Uatemnekt-LlenTp , 2023

Calrel:

1. http//www.prosv.ru — caiit uznarensctBa «IIpocserienue» (pyopuka

«MaremaTukay)

http//www.drofa.ru - caiit m3garensctBa «/poda» (pyopruka «MaTemaTnuka)

3. http//www.center. fio.ru/som - meToauveckue peKOMEHIAIMH YIUTEITIO-
TIPS IMETHHKY.

4. http//www.edi.ru- meHTpaJbHBIi 00pa30BATEIBHBIN MTOPTAJ, COACPKHUT

HOpMaTHBHBIC JOKYMEHTHl MUHHCTEPCTBA , CTAHAAPTHI, CEPBEP

nH(pOpMaIMoHHON Toaepxku EI'D.

http//www.legion.ru - caiit usgarenbcTBa «JIernon»

http//www.intellectcentre.ru - caiit uznarenscra «MuaTemiexT-LeHTp» -

y4eOHO-TPEHUPOBOYHBIEC MaTEPHAIIBI, IEMOHCTPAIIHOHHBIC BEpCUH, OaHK

TPEHUPOBOYHBIX 3a/IaHUN C OTBETAMH, METOMYECKHAE PEKOMEHIAITH U

00pasIbl peleHHi.

7. http//www.fipi.ru - mopTtam MHPOPMAIMOHHON MOMJIEPKKH MOHHTOPHHTA
kadecTBa oOpazoBaHus. denepanbHblil 0aHK TECTOBBIX 3a1aHUM.
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