MMUHUCTEPCTBO HAYKHU M BBICIIIET'O OBPA30BAHMSI POCCHUMCKOM ®EAEPAIINHA
hemepanpHOE rocyaapcTBeHHOE G10/KETHOE 0OpasoBaTeIbHOE
yuperxIeHHe BBICIIEro obpasoBaHus
«MPKYTCKHI T'OCYJIAPCTBEHHBII1 YHUBEPCUTET»

OI'BOY BO «MT'Y»

JONOJIHUTEJIbHAS OB[[IEOBPA3OBATEJILHA}IW 3
OBILIEPA3BUBAIOLAS IPOTPAMMA
(naist nere)

Maremaruueckasi mikoJa «Aarenuus» — 9-10 kjaace

(naumenosanue npozpamssi)

HanpaBieHHOCTE NPOrpaMMBbI — eCMeCmMEeHHOHAYYHAS
Karteropus corymareneit — /5-17 zem

TpyaoeMKocTh NporpamMmsl 36 4acos

Cpok ocBoeHust (peaH3alHH) NPOrPaMMBbI 06e Heoeau

Dopma oby4eHust ounasn

PexxuM 3aHATHH: no epynnam, 3 vaca 8 Oens, no 9-12 vacog 6 neoenio

Cornacorano ¢ YMC Ilenaroruyeckoro PexomenoBaHO Kadepoit MaTeMaTHKH U
HHCTHTYTa METOJMKH 00y4YeHHs MaTeMaTHKe

Ipotokon Ne £ ot L5004, 2% [Ipotokon Ne 9 ot 25.04.2024 r.
I[Tpencenatens : ITaBnosa M.C. 3aB. xadeapoit % b Bynuukosa O.C.

HpkyTek 2024 r.



1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI

1.1  [JlomoaHuTenbHasi  oOmeo0pa3oBaTeibHAasi  o0lIepa3BUBaOIIasi  NporpaMMa
«Matemarnueckass mkona «Marenmus» — 9-10 kmacc HampaBiieHa Ha pa3BUTHE TBOPUYECKHUX
CHOCOOHOCTEl  00ydYaroIMXCs, YIOBJIETBOPEHHE UX HWHAMWBUIYAIbHBIX IOTpeOHOCTEH B
MHTEJJIEKTYaJIbHOM COBEPILIEHCTBOBAHUH.
1.2 HopmaTuBHBIE€ [OKYMEHTBbI, perjaMeHTHPYIOIIHe Pa3padoTKy AO0NOJTHUTEIbHOM
o0meoOpa3oBaTe/ibHOI 001Iepa3BUBaIOIeii IPOrPaMMBbl

HopmatuBHO-ipaBoByt0 0a3y pa3pabOTKH JAONMOJHHUTEJIbHOH 001eo0pa3oBaTebHO
o0mepa3BuBalLel NPOrpaMMBbl VIS JeTeil COCTaBIISIOT:

— @enepanbHbIi 3akoH OT 29 npexadpst 2012 1. Ne 273-03 «O6 o6pa3zoBanuu B Poccuiickoit
denepanuny;

— Konnenuus pa3Butus JONMOMHHUTENBHOTO oOpasoBanust nereir g0 2030 rona
(Pacmopsixenue IpaBurensctBa PO ot 31.03.2022 No 678-p);

— IlocranoBnenue I'maBHOrO rocynapctseHHoro canutapHoro Bpada P® ot 04.07.2014 Ne
41 «O0 yrBepxaenuu CanlluH 2.4.4.3172-14 «CanuTtapHO-3MUIEMHOJIOTHYECKHE TPEOOBAHUS K
YCTPOMCTBY, COAEPKAHUIO M OPraHM3aldd pPeXHMa pabdOThl 00Pa30BaTENBHBIX OpraHU3AIUN
JOTIOTHUTEIILHOTO 00pa30BaHUs A€Teh»;

— IlocraHoBnenue ['7MaBHOTO TOCYJapCTBEHHOIO CAaHMTApHOro Bpada Poccuiickon
Oeneparuu ot 28.09.2020 Ne 28 "OO yrBepkaeHun canuTapubeix npaBui CIT 2.4, 3648-20
"CaHUTapHO-AMHUIEMUOJIOTUYECKHE TpeOOBaHMSI K OpraHU3alUsM BOCIHUTAHHUA U OOYYEHMS,
OTJIbIXa U 03/10pOBJIeHUs AeTeit u Monoaexu" (3apeructpupoBan 18.12.2020 Ne 61573);

— IlocraHoBnenue [7aBHOTO TIOCYJapCTBEHHOTO CaHMTApHOro Bpada Poccuiickoin
Oeneparun ot 30.06.2020 Ne 16 "OO yTBep>KIeHUU CAaHUTAPHO-SMUACMHOIOTHUYECKUX MPABUII
CIl 3.1/2.4 3598-20 "CaHHTapHO-3IMAEMHUOJIOTHYECKNE TPEeOOBaHUS K  YCTPOHCTBY,
COJIEpP’KaHUI0 M OpraHu3anuu paboThl 00pa30BaTEIbHBIX OpPraHU3alUil U APYrUX OOBEKTOB
COLIMATILHOW MH(PACTPYKTyphl JUIsl 1eTell M MOJIOJEXH B YCIOBHUAX DPACIPOCTPAHEHUsI HOBOM
KopoHaBupycHoit uadekimu (COVID-19)";

— Ilopsimok  opraHu3alMd M OCYHIECTBIIEHHS 00Opa3oBaTeNbHON JI€ATEIbHOCTU IO
JOTIONTHUTEIbHBIM  00I1€00pa30BaTEIbHBIM  MPOrpaMMaM,  YTBEP)KIEHHBIH  MPUKA30M
MunucrepcTsa npocsemenus Poceuiickoit @enepanuu ot 27 urons 2022 r. Ne 629;

— IIpuka3 ®@enepanbHON cayxObl 0 Hag30py B cdepe oOpasoBanus u Hayku PD or 14
aBrycrta 2020 r. N 831"06 ytBepxkaenun TpeOoBaHMII K CTPYKType OQHUIMAIBHOTO caifTa
00pa3oBaTenbHON OpraHu3ali B HH(HOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTu "MHTepHet"
u dopMmaTty npencraBieHus nHGpopmaun'";

—Ilopsigiok npUMEHEHMs] OpraHU3alUsIMH, OCYIIECTBISIOIIMMU  OOPa30BaATEIbHYIO
JeSTENIbHOCTh, 3JEKTPOHHOTO OOY4YEeHMsI, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUN NpU
peanu3alu  00pa3oBaTENbHBIX MPOrpaMM, YTBEPXKICHHBIM MpuKa3oM MuUHHUCTEpPCTBA
oOpa3oBanus 1 Hayku oT 23 aBrycta 2017 r. Ne§16;

— Meronnueckue pEKOMEH1allun 1o IIPOEKTUPOBAHUIO JIOTIOJTHUTEIBHBIX
o011epa3BUBAIOIIMX MPOrpaMM C MPUMEHEHHEM 3JIEKTPOHHOIO OOYyYeHUS U JUCTaHIMOHHBIX
o0pa3oBaTeNbHbIX TEXHOJOTUH, mpexactaBieHHble B [lucbme MunoOpHayku Poccum ot
31.01.2022 r. Ne [I"-245/06;

— Ycra ®I'BOY BO «MI'Y», yrBepxaennsiii [lpukazom MunucrepctBa o0pazoBaHust u
Hayku Poccutickoit @enepammu ot 28 Hosi0ps 2018 1. Nel071;

— JlokanbHble HOPMATHUBHBIE AKThI, PETJIAMEHTUPYIOLIHE 00pa30BaTENbHYIO JIeSTeIbHOCTD
10 JIOTIOJTHUTEIBHBIM 00pa30BaTEIbHBIM TPOTPaMMaM.

1.3  Hcnoab3yemble COKpalleHUsI

B Hacrosimelt AOMONHUTENBHON 00IIe00pa3oBaTenbHON 0O0Iepa3BUBAIOIICH MpOrpaMme
UCIIOJIB3YIOTCS CJIEYIOIINE COKPALCHHUS:

J1O — nononHuTenbHAsE 00pa3oBaTeNbHAs IPOrpaMMa;

JOOII — nonostHUTENBbHAS 001Ie00pa3oBaTeNbHAs 00IIepa3BUBAIOIIAs TPOTPAMMA;



KVT — kanennapHslif yueOHbI rpaduk;

JIHA — nokanbHbIii HODMATUBHBIN aKT;

OC — o11eHOYHBIE CPE/ICTBA;

CPO — camocTosTenbHas paboTa 00yJarOIIXCs;

VII — yueOHbIH I1aH.
14  O6aacTh npuMeHeHUs MPOrPaMMBbI
Hacrosimass mporpamma mpenHa3Hau€Ha [UIsl BBISBICHHS, pPa3BUTHUS U NPOPECCHOHATHHO
OPUEHTHPOBAHHOW TOIIEPKKU naerei (Bospact 15-17 ner), mposBUBIIMX CIIOCOOHOCTH B
obnactu maremaruku. OOydeHre npou3BoAUTCs B rpymmax. ComepikaHue pa3esioB MPOrpaMMbl
pa3paboTaHo C YYETOM MX BO3PACTHBIX U MHAMBHUIYAIbHBIX OCOOCHHOCTEH.
1.5 TpeGoBaHus K YPOBHIO MOATOTOBKH 00Y4YAKIIHUXCS, HEOOXOAMMOMY /Jisi OCBOCHUS
JAOINOJIHUTEIbHOM 001e00pa3oBaTe/IbHON 001epa3BUBaIOLIEell IPOrPaMMBbI:

K ocBoenuto nporpammbel «Maremaruueckasi IIKOJIa» JOMYCKAIOTCS JIMIIA, MPOIIEIIINE
crenuanbHeiii  oT60p. OTOOpP OCHOBBIBa€TCA Ha pe3yidbTaTaX y4yacTUsl IIKOJPHUKOB B
CJIEYIONINX MAaTEMATUYECKUX OJIMMITHA/IAX:

e MYHUUMIIAJIBHBIN U peruoHanbHbIN 3Tansl BcOL,

e oymmmnuaabl u3 [lepeyns onumnuan MKOJILHUKOB U UX YPOBHEH,

® MaTeMaTUYECKHE COPEBHOBAHUSI MYHUIIUITAILHOTO U PETHOHAIBHOTO YPOBHSI.
1.6  VYposensn JAOTOJIHUTEILHOMI o0meo0pa3oBaTeIbHOM o0mepa3BuBaoIei
NMPOrpaMmbl

Conepkanue W Marepuag NPOTPaMMBbI  JOTIOJHUTEIBLHOTO  O0pa3oBaHUs  JIETEH
OpraHU30BaHbl N0 MPUHIUITY AU PepeHnanum.

JlanHast mporpamma COOTBETCTBYET MPOJABUHYTOMY YPOBHIO CIIOKHOCTH.

1.7  Ilemarormyeckas 1ejieco00pa3HOCTh MPOrPaMMBbI 3aKIIFOUAETCS B TOM, YTOOBI:
® CIIOCOOCTBOBATh PACIIMPCHHUIO 3HAHWH, YMEHUN M HaBBIKOB OOYyYaIOIIUXCS B O0JACTH
MaTeMaTHKH,
® CIIOCOOCTBOBATH YIOBJIETBOPEHUIO noTpebHOCTeH B WHTEJUIEKTYyaJIbHOM
COBEpIICHCTBOBAHWU IIKOJIBHUKOB TMOCPEACTBOM UX TMOATOTOBKHM K YYacTHIO B
MaTeMaTUYeCKUX COPEBHOBAHUAX M OJIMMITUA/IaX BHICOKOTO YPOBHSI.

AKTYaJIbHOCTh. YYacTHe OOYyYaroIIMXCsi B MaTeMaTHYeCKUX OJIMMITMAAAX SIBISETCS
OJHOU U3 (HOPM YIOBJIETBOPEHHUS MOTPEOHOCTEH B MHTEIUIEKTYAThHOM COBEPIICHCTBOBAHUU.
[IpencraBienHas mporpamMma CHOCOOCTBYET PAa3BUTHUIO MaTeMaTHYECKHX CIIOCOOHOCTEH
00yJaronmxcsi, OCYIIECTBIISIET TMOJATOTOBKY IIKOJIHHUKOB K YYaCTHI0O B MaTEMaTUYECKUX
onmuMMIUaZgax U  obecrneyuBaeT MNPO(ECCHOHANBHYID  OPUEHTAIIMI0  MOTHUBHPOBAHHBIX
ITKOJIbHUKOB.

HoBu3na. Pa3Butne MaTemaTHuecKMX CIOCOOHOCTEM OOydaroluXcsl pearn3yeTcs
MOCPEACTBOM AKIIEHTUPOBAHUS B COJAEPNKAHUM MPOTrpaMMbl JIOTMYECKOW COCTABJISIONICH
MaTeMaTUYEeCKHX 3aj1ay.

B ocHoBe nmporpaMmsbl JIEKHUT K€ U3YUEHUS] HOBOI'O TEOPETUYECKOT0 MaTepuraia myTeM
MOCIIEA0BATEIHHOTO PEIICHHUs 3a/1a4, IPUBOIANINX K GOPMYTUPOBKE (M JOKA3ATEIbCTBY) OOIINUX
yTBepKIeHn. Takasi TEXHOJOTHs HE TOJIbKO Pa3BUBAET HABBIKM CAMOCTOSITEIHHOW pabOTHl U
CTUMYJIHPYET TBOPYECKYI0 AaKTUBHOCTb, HO U CIIOCOOCTBYET CO3JaHHMIO IEJIOCTHOTO
MIPEJCTABICHUS O CTPYKTYpE MaTEMATHYECKOTO 3HAHUS U TECHOW B3aMMOCBS3HU €r0 YacTei.

1.8 Ileab u njaHupyemble pe3yJabTaThl 0CBOEHHUS MPOrPaMMBbI
Heab nporpammsI:
® pa3BUTHE MATEeMAaTHYECKUX CIIOCOOHOCTEH OOydJaromuxcs YyKa3aHHOM BO3pPAcTHOM
TPYIIIBIL.
3agaun:
® Dpa3BUTHE HABBIKOB IPUMEHEHNUS JOTMYECKUX CXEM K PEILICHUI0 MaTEMaTUUECKUX 3ajay;
® BBIPa0OTKAa KPUTEPUEB JIOTHYECKOM CTPOrocTH TpU (OPMYIHUPOBKE PpEHICHUH U
JI0Ka3aTeNbCTB;



® U3yueHHWE METOJOB pEIICHUs 3aJa4 [IKOJBHBIX MAaTEeMATHYECKUX  OJIMMITHA],
COOTBETCTBYIOIIUX YKa3aHHOW BO3PACTHOI IpyIIe;
e BBISBICHHE, pa3BUTHE U MPOPECCHOHATbHAS OPUEHTALUS INKOJIBHUKOB B 00JACTH
(U3NKO-MaTEMATUIECKUX M KOMIIBIOTEPHBIX HAYK.
1.9. lnanupyemblie pe3yJbTaThl:
B pesynbrare 0CBOGHUS MPOTrpaMMBbl CIIYIIATETH TOJKHBI:
3HATh. OCHOBHBIC 3aKOHBI MBIIUJICHHS, KIIOYEBBIE JIOTMUECKHUE MOJIXOIbl K PEIICHHUIO
MaTeMaTHYeCKuX TMpoOiieM, Oa30Bble TMOHATHSA, TMOJOXKEHUS M  METOJbI
MaTeMaTUYECKUX TEOPHM, MPEICTaBICHHBIX B COACPKAHUHM  IIKOJbHBIX
MaTeMaTUYECKUX OJUMIIMAJ, COOTBETCTBYIOIIUX YKa3aHHOM BO3PACTHOMU
rpymnme.
yMeTb: YETKO U TIIOCIEI0BAaTEeIbHO OMHUCHIBATH IMPOIECC CBOUX PACCYKACHUH,
MPUIEPKUBASICh KPUTEPHEB JIOTMUECKON CTPOTOCTH, NPUMEHSITh H3YyUEHHBIC
METOBI M MOAXOJbl B PEHICHUH MAaTEMaTHYECKHX 3a]ad HMCCIEeI0BATEIbCKOTO
XapakTepa U 3aJa4 MaTeMaTU4YeCKHUX OJUMIHAJ Pa3jIN4yHOTO  YPOBHS
CJI0KHOCTH.
BJIA/IeTh (1eMOHCTPUPOBATH HABBIKH U ONBIT J1eSITEIbHOCTH):
OCHOBHBIMH JIOTHYECKHMHU METOJIAMH PEIICHUS OJIMMITHATHBIX MaTeMaTHYECKIX
3aJ1a4, COOTBETCTBYIOIIUX YKa3aHHOW BO3PACTHOM TpyIIIIe.
1.10 oxyMeHT 00 00yueHuH (00pa3oBaHUHU)
JIumam, yCIIEUTHO OCBOUBILIUM JAOMOJIHUTEIbHYIO 0011e00pa3oBaTe/bHYI0
001Iepa3BUBAIOLIYI0 IPOrPaMMY [JIsl AeTel, BEIIaéTcst cepTu(UKAT yCTaHOBIEHHOTO 00pasia
00 OKOHYAHUU MPOTPAMMBI.

Il. COOEP2XKAHUE ITPOT'PAMMBI
2.1 YueOHbIii nJ1aH.
Y4eOHbIii nIaH
JTOMOJTHUTEILHOW 00111e00pa30BaTe/IbHOI 001ePa3BUBAIOIIE MPOrPaMMBbI JeTeil
«Maremartnueckas mikona «Muarenmus» — 9-10 kirace
HanpaBjieHHOCTH MPOrpaMMbI — €CTECTBCHHOHAYIHAS

Ne | HaumenoBanue KomnuectBo yacos = dopma
Monyns :H: = aTTecranuu/
(paznena), g L§s KOHTPOJIS
JUCILMUIIJINHEI, g g.
TeMbI* S S
3]
Bcero | Teopus | IIpaktuka*

1 | Feomerpuueckue 18 5 5 8 [TpomexyTouHas
urypsr Ha arTecTanus —
TIIOCKOCTH 3aueTHas padora.

2 | l'eomerpuueckue 18 S) S) 8 ITpomexyTouHas
Tena B aTTeCTalus —
IPOCTPAHCTBE 3a4yeTHas paboTa

NTOI'O: 36 10 10 16

HUTOI'OBAS ATTECTALMA He mpexycMoTpeHa.
Kanennapuvblii yueOHbIii rpaduk
VYueOHbIii Tiporiecc ocymiecTBisercss B Teuenue 2 Heaenb. CormacHo CanlluHy 3anstus
IPOXOAT 4 pa3a B HEJIENIO, B IEHb IPOBOAUTCS 3 aKaJIEMUIECKUX Yaca YIeOHBIX 3aHSTUH.



Kanennapublii yueOHblii rpadpuk
JOTMOJIHUTEILHOM 0011Ie00pa3oBaTe/IbHOI 001lepa3BUBAIOIIIEl POrPaMMBbI J1JIs1 AeTel
Maremarnueckas mkona «arenmus» — 9-10 knace
HanpaBjieHHOCTH MPOTrPaMMbI — €CTECTBCHHOHAYIHAS

Cpox ocBoeHUs (peanu3alii) NporpaMMebl: 2 HeleIu

OO6pa3zoBaTenbHBIM Mepuo (MOIYJIB/TPUMECTP) MO MPOTPaMME OCYIIECTBIISCTCS C OKTSAOpS MO HI0Jb (MO0 Mepe KOMILICKTOBAHMS TPYIIT) U
COCTAaBJISCT 2 HEACIIH.

KanukynspHelil nepuon; -

TpynoeMkocTs 00pa3oBaTeIbHON MpOrpaMMbl 36 yacoB, u3 Hux 20 yacoB aynuTopHbiX, 16 yacos — CPO.

[TponomxurensHOCTh yueOHOU Henenn — 4 qus; ayauTopHbsle 3aHaTus ¢ 9.00 mo 11.45 yaco. KonnuecTBO ayAUTOpHBIX 4acoB B JeHb — 3 yaca,
MOCJIe KKIOr0 ayJAUTOPHOTO Yaca nmepepbiB 15 munayT. I'padk caMoCcToATeIbHONW paboThI CIyIIaTellh ONPEISIISIET CAMOCTOSATEIBHO U3 pacdyera §
yacoB B Hezelnto. [IpoMexyTouHas aTTecTalus MPOBOAUTCSA B PaMKaX MPAKTUYECKUX 3aHSITUH.

KommiekToBanue rpynmn B TeueHHe y4eOHOTo roja.

Ne | Mecsn/aucno Mopyns Bpewms nposenenns dopma Konungectso Mecro ®opMa KOHTPOJIA
3aHATUN 3aHATUN JacoB POBEJICHUS
1 1 Henens, [eomeTpuueckue GUryphl Ha 9.00-10.45 Jlexumst 2 r. UpkyTCK, YCTHBIN ompoc
1 nenn IJIOCKOCTH Hwxusist
HabepexHnas, 1.
Feomerpuyeckue GUrypol Ha 11.00-11.45 [IpakTuecko 1 r. UpKyTCK,
IIJIOCKOCTH € 3aHITHE Hioxuass
HabGepexHas, 1.
2 1 nenens, C'eomeTpryeckue GUrypsl Ha 9.00-10.45 Jlexiust 2 r. UpkyTCK,
2 IeHb TJIOCKOCTH Hwxnsis
HabepexHnas, 1.
I'eomeTprueckue GUryphl Ha 11.00-11.45 [IpakTuecko 1 r. UpKyTCK, CaMocrosTenbHas
IIOCKOCTH € 3aHsATHE Hwxnsisa pabota Nel
HabGepexHas, 1.
3 1 nenens, I'eomeTpuyeckue GpUIryphbl Ha 9.00-9.45 Jlexiust 1 r. UpkyTCK,
3 eHb TJIOCKOCTH Huxnuss
HaGepexnas, 1.
I'eomerprueckue GUrypbl Ha 10.00-11.45 [TpakTruecko 2 r. IpKyTCK,




IUIOCKOCTH € 3aHATHE Hwxnss
HabGepexnas, 1.
1 Henens, [eomeTpryecKre Tena B 9.00-10.45 Jlexmms r. UpKyTCK, VYerHbll onpoc
4 nenn MIPOCTPAHCTBE Hioxnass
HabGepexnas, 1.
I'eomeTpuueckue Tena B 11.00-11.45 [IpakTuecko r. UpKyTCK,
IPOCTPAHCTBE € 3aHATHE Hwxnsis
HaGepexwnas, 1.
2 Heges, ['eomeTpuyeckue Tena B 9.00-10.45 Jlexuus r. UpKkyTck,
1 neun MPOCTPAHCTBE Hwoxusist
HabGepexnas, 1.
[eomeTpHuyeckue Tena B 11.00-11.45 [IpakTruecko r. UpKyTCK,
POCTPAHCTBE € 3aHATHE Huxnss
HabepexHas, 1.
2 Heyens, [eomeTpryecKue Tena B 9.00-9.45 Jlexuust r. UpkyTCK,
2 JieHb MPOCTPAHCTBE Hwxusist
HabepexHnas, 1.
['eomeTpuyecKue Tena B 10.00-11.45 [IpakTnyecko r. UpkyTcK, CamocrosiTenbHast
IPOCTPaHCTBE € 3aHATHE Huxnsisa pabota Ne2
HabGepexHas, 1.
2 Heyens, [CeomeTpryeckue GUryphl Ha 9.15-10.00 [TpakTruecko r. UpKyTCK, 3adeTHas pabota
3 1eHb INIOCKOCTH € 3aHATHE Hwxussa «Jloruka u
HabepexHnas, 1. KOMOMHATOPHKa
[eomeTpuyecKue Tena B 10.00-10.45 [IpakTnyecko r. UpkyTcK, 3ayerHas paboTa
IPOCTPAHCTBE € 3aHsTHE Huxnsisa «Teopust uncen»

HabGepexHas, 1.




2.1 Conep:xanue pa3ie10B/Moay e

YuyeoHO-TeMaTHYECKHI IIaH

HanmenoBanme Copeprxkanre yueOHOTO MaTepuaia Bunx u dopma OO6pa3zoBaTenbHBIC TpynoemkocTs
Moynen 3aHATHA TEXHOJIOTUH
(pa3nenoB) U TeM
IPOrpaMMBbl
1 2 3 4 5
MOJVYJIb 1 I'eomerpuieckue GUTyphl HA MIIOCKOCTH
I'eomerpus Pagukansusie ocu. [Ipsmas Cumcona. IIponyxtuBublii | Jlexkuus TexHonmoruu opraHuszanuu 2
OKPYKHOCTEM YPOBEHb HCCIIEAOBAHUM, aHanusa
YCBOGHUS MIPaKTHKH, pa3paboTKu
TUIOTE3 "
CaMOCTOSITENILHOTO TIONCKA
peneHui
OproreHTp. Ipsamas Oiinepa u | IIponyktuBHbiii | IIpakTHueckoe TexHonmorun opraHuszanuu 1
OKpPY>KHOCTH JI€BSATH TOUEK YpOBEHBb 3aHATHE WCCIIEIOBaHUH, aHaIu3a
YCBOCHHUSA MIPAKTHKH, pa3paboTKu
TUIOTE3 "
CaMOCTOSITENTLHOTO TIOMCKa
pereHunit
I'eomerpuueckue I'eomerpuyeckue npeobpazoBanus | [IpogykruBnerii | Jleknus TexHoNmoruu OpraHu3aluu 2
npeoOpa3oBaHUs TUIOCKOCTH. JIBMKeHue 1 Togoone YpOBEHB WCCIIETOBAaHUH, aHanmm3a
MJIOCKOCTH YCBOEHUS MIPaKTHKH, pa3paboTKu
TUIOTES u
CaMOCTOSITENTLHOTO TIOMCKa
peleHnit
Addunnbie mpeoOpazoBanus. Kpyroseie | [lpomgyktuBHeii | [IpakTrueckoe TexHONMOrMU OpraHu3aluu 1
npeoOpa3oBaHUs YPOBEHB 3aHATHE WCCIIEIOBAHUH, aHanm3a
YCBOGHUS MIPaKTHKH, pa3paboTku
TUIOTE3 u
CaMOCTOSITENILHOTO TIOWCKa
peleHuit
I'eomeTpus Kommnekcnasa wunHtepnperanus aswkeHus | [IpogyktuBHenid | Jlekius TexHoIOrHH OpraHHU3aLNN 1

KOMIIJICKCHBIX YHCCJI

H o100us

YPOBEHb

HCCJ'ICI[OBaHPIfI, aHaJIn3a




YCBOCHHS MPaKTUKH, pa3paboTku
TUIIOTE3 u
CaMOCTOSITEJIbHOTO TOKCKa
pelIeHuit
Kommnekcnast mnTepnperauuss KpyroBwix | IIpomyktuBHbii | IlpakTruyeckoe TexHonorun opraHuzalyu
npeoOpa3oBaHuUi. YPOBEHb 3aHATHE HCCIIeIOBAaHUM, aHanmza
YCBOCHHUS MPaKTUKH, pa3paboTku
TUIIOTE3 u

CaMOCTOSITEJIbHOTO TMOUCKa
pelIeHuit

IMPOMEXYTOYHAA ATTECTAIIA

MOJVIJIb 2 I'eoMeTpuyecKue Tella B IPOCTPAHCTBE

OneMeHTHI Bextopsl.  Ckamsiproe, BektopHoe U | IlpomyktuBHbii | Jlexkius TexHonmoruu oprasuszanuu
AQHAIUTUYECKON CMELIaHHOE ITPOU3BECHUE. YPOBEHb HCCIIEA0BAHNM, aHanusa
TEOMETPHU YCBOCHHSA MIPAKTHKH, pa3paboTKu
TUIOTE3 u
CaMOCTOSITEJIBHOTO TIOMCKA
pereHunit
BexTopnas anre0pa B pemennu | [IpoxyktuBHsiil | IIpakTHyeckoe TexHOIOTHN OpraHHU3aLAN
FEOMETPUYECKHUX 3a7ad. YPOBEHb 3aHATHE HCCIIEA0BAHNM, aHanusza
YCBOEHUS MIPaKTUKH, pa3paboTKu
TUIOTES u
CaMOCTOSITENILHOTO TIOWCKA
pelIeHnit
O0bem. Ilnomans | 'eomerpuyeckuii cMmbicn onpeaesneHHoro | [IpoaykTuBHBIM Jlexus TexHonorun opraHuzaluu
MTOBEPXHOCTH uHTerpana. O0beM NpU3MBbl, IIapa. YPOBEHB WCCIIETOBAHUH, aHanm3a
YCBOEHMS MIPaKTUKH, pa3paboTku
TUIOTE3 u
CaMOCTOSTEIILHOTO IIOUCKA
perieHuit
Metonsl  HaxoxzaeHuss o0wpemoB Teum, | IlpomyktuBHeni | IIpakTrueckoe TexHoOrMKA OpraHu3anuu
IJIOIIAJel NOBEPXHOCTH. BekTOpHOE U | ypoBEHb 3aHATHE HCCIIEA0BAHMM, aHanusa
CMELIaHHOE ITPOU3BECHUE. YCBOCHUS IIPaKTUKY, pa3paboTKu

THUIIOTE3 u




CaMOCTOATCIIBHOT'O ITOMCKa

peneHuit
Hcnonb3oBaHue Pemenne anreOpamveckux ypaBHeHmid u | [lpomyktuHeni | Jlexmus TexHonorun opraHu3zalyu 1
METPUYECKUX TEOpPEM | HEPABEHCTB F€OMETPUUECKUMHU METOIaMU. | YPOBEHBb WCCIIEIOBaHUH, aHanm3a
TE€OMETPHUHU B PEIICHUN YCBOEHUS MIPaKTHKH, pa3paboTKu
anredpanveckux 3a1ad TUIIOTE3 u
CaMOCTOSITEJIbHOTO TOUCKA
peLIeHUI
Bexkrops!l B pemieHuu 3anad mianuMmerpuu | IlponykruBeeii | Ilpaktuueckoe TexHonmoruu opraHuszanuu 2
U CTEPEOMETPUH. YPOBEHb 3aHATHE HCCIIEAOBAHUM, aHanusa
YCBOGHUS MIPaKTHKH, pa3paboTKu
TUIOTE3 "
CaMOCTOSITEJIbHOTO TMOUCKa
peneHui
[NPOMEXYTOYHAS ATTECTALUA 1
Bcero: 20 gacoB




I11. OPTAHU3AIIMOHHO - HEJATI'OTHYECKHUE YCJIOBUS TPOI'PAMMBbI

3.1. MarepuajibHO-TeXHHYECKHE YCJIOBHUS Peain3alui NPOrpaMmbl

HauMeHoBaHKe crienraIbHbBIX
Y9eOHBIX TOMEIICHIH

Bug 3anaruit

[Tepeuens 06opynoBaHus,
MIPOTPAMMHOTO 00eCTICUCHHS

VYueOHas ayguropus

JIexIInoHHBIC 3aHATHS,
MPaKTUIECKHUE 3aHATHS

YyeOHast ayauTopus JOJDKHA
ObITh 00OpymOBaHA TApPTaMU LIS
pasmemenns oOywaromuxcsa (20
4en.), CTOIOM H CTYJIOM IS
penojaBaTeiisi, MEJIOBOM TOCKOM,
MIPOEKTOPOM, 9KpaHOM,
KOMIIBIOTEPOM HJIH HOYTOYKOM JIJIst
JIEMOHCTpAIIMX TPE3CHTAINH.

Ha xommbroTepe no/vkHA OBITH
YCTaHOBJICHA oTepaloHHAs
cuctema  Windows u  maker
npuoxenuit Microsoft Office.

3.2.

6.

YueOHO-MeTOANYeCKOe U HH(OpMalHOHHOE o0ecTieYeHHe POrpaMMbl

. Beepoccuiickue onmMIuaabl MIKOJBHUKOB MO0 mareMatuke 1993-2006: OxpyxHOU u

¢unaneHbIi dTanel / H. X. Araxanos u ap. ITog pen. H. X. Araxanosa. — M.: MITHMO,
2007. — 472 c. Pexxum nocryma: https://math.ru/lib/files/pdf/olimp/Vseross.pdf

. byparo A.I'. /lHeBHMK MaTeMaTU4eCKOro KpyKKa: nepBblil rog 3anaruii. — M.: MITHMO,

2017. — 368 c. Pexxum gocryma: https://dev.mccme.ru/~merzon/mirror/kruzhok/burago-
excerpt.pdf

. 'eaxun C.A., UtenGepr U.B., ®omun /JI.B. Jlenunrpaackue MaTeMaTH4ECKUe KPYKKH. —

Kupos, ACA, 1994. — 272 c. Pexxum noctyma:
https://www.mathedu.ru/text/genkin i dr leningradskie matematicheskie kruzhki 1994

[p0/

. T'opbaue H.B. C6opHuK onuMnuaaHeIx 3afa4 no maremaruke. — M.: MIJHMO, 2004. —

560 c. Pexxum nioctymna:

https://postypashki.ru/wp-
content/uploads/2019/02/%D0%A1%D0%B1%D0%BE%D1%80%D0%BD%D0%B8%
D0%BA-
%D0%BE%D0%BB%D0%B8%D0%BC%D0%BF%D0%B8%D0%B0%D0%B4%D0%
BD%D1%8B%D1%85-%D0%B7%D0%B0%D0%B4%D0%B0%D1%87.pdf

. 3agaun Cankrt-IlerepOyprckoit oaummnuaabl KOILHUKOB 10 MaTemartuke / coct. K.II.

Koxacs, C.B. UBanos, C.JI. bepsnos u np. — CII0.: «HeBckuit nuanext», 2002. — 192 c.

Pexum nocryna:

https://www.Viu-

online.ru/science/bulletin/2011/Kohas_K. Berlov_S. Hrabrov A. i _dr. -
Zadachi_Sankt-Peterburgskoj _olimpiady shkolnikov_po_matematike 2017 goda -
2018.pdf

Koznosa E.I'. Cka3ku u noackaszku. — M.: MITHMO, 2004. — 165 c. Pexxum gocrymna:
https://old.mccme.ru/free-books/pdf/kozlova.pdf

. CnmBak A.B. Maremarnueckuii kpyxok. 6-7 kmaccel. — M.: Iloces, 2003. — 128 c.

Pexxum noctyna: https://math.ru/lib/files/pdf/mmmf/posev.pdf
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https://math.ru/lib/files/pdf/olimp/Vseross.pdf
https://dev.mccme.ru/~merzon/mirror/kruzhok/burago-excerpt.pdf
https://dev.mccme.ru/~merzon/mirror/kruzhok/burago-excerpt.pdf
https://www.mathedu.ru/text/genkin_i_dr_leningradskie_matematicheskie_kruzhki_1994/p0/
https://www.mathedu.ru/text/genkin_i_dr_leningradskie_matematicheskie_kruzhki_1994/p0/
https://postypashki.ru/wp-content/uploads/2019/02/%D0%A1%D0%B1%D0%BE%D1%80%D0%BD%D0%B8%D0%BA-%D0%BE%D0%BB%D0%B8%D0%BC%D0%BF%D0%B8%D0%B0%D0%B4%D0%BD%D1%8B%D1%85-%D0%B7%D0%B0%D0%B4%D0%B0%D1%87.pdf
https://postypashki.ru/wp-content/uploads/2019/02/%D0%A1%D0%B1%D0%BE%D1%80%D0%BD%D0%B8%D0%BA-%D0%BE%D0%BB%D0%B8%D0%BC%D0%BF%D0%B8%D0%B0%D0%B4%D0%BD%D1%8B%D1%85-%D0%B7%D0%B0%D0%B4%D0%B0%D1%87.pdf
https://postypashki.ru/wp-content/uploads/2019/02/%D0%A1%D0%B1%D0%BE%D1%80%D0%BD%D0%B8%D0%BA-%D0%BE%D0%BB%D0%B8%D0%BC%D0%BF%D0%B8%D0%B0%D0%B4%D0%BD%D1%8B%D1%85-%D0%B7%D0%B0%D0%B4%D0%B0%D1%87.pdf
https://postypashki.ru/wp-content/uploads/2019/02/%D0%A1%D0%B1%D0%BE%D1%80%D0%BD%D0%B8%D0%BA-%D0%BE%D0%BB%D0%B8%D0%BC%D0%BF%D0%B8%D0%B0%D0%B4%D0%BD%D1%8B%D1%85-%D0%B7%D0%B0%D0%B4%D0%B0%D1%87.pdf
https://postypashki.ru/wp-content/uploads/2019/02/%D0%A1%D0%B1%D0%BE%D1%80%D0%BD%D0%B8%D0%BA-%D0%BE%D0%BB%D0%B8%D0%BC%D0%BF%D0%B8%D0%B0%D0%B4%D0%BD%D1%8B%D1%85-%D0%B7%D0%B0%D0%B4%D0%B0%D1%87.pdf
https://www.viu-online.ru/science/bulletin/2011/Kohas_K._Berlov_S._Hrabrov_A._i_dr._-_Zadachi_Sankt-Peterburgskoj_olimpiady_shkolnikov_po_matematike_2017_goda_-_2018.pdf
https://www.viu-online.ru/science/bulletin/2011/Kohas_K._Berlov_S._Hrabrov_A._i_dr._-_Zadachi_Sankt-Peterburgskoj_olimpiady_shkolnikov_po_matematike_2017_goda_-_2018.pdf
https://www.viu-online.ru/science/bulletin/2011/Kohas_K._Berlov_S._Hrabrov_A._i_dr._-_Zadachi_Sankt-Peterburgskoj_olimpiady_shkolnikov_po_matematike_2017_goda_-_2018.pdf
https://www.viu-online.ru/science/bulletin/2011/Kohas_K._Berlov_S._Hrabrov_A._i_dr._-_Zadachi_Sankt-Peterburgskoj_olimpiady_shkolnikov_po_matematike_2017_goda_-_2018.pdf
https://old.mccme.ru/free-books/pdf/kozlova.pdf
https://math.ru/lib/files/pdf/mmmf/posev.pdf

Mudposbie 0OpazoBaTe/ibHbIE pecypchl
8.  http://www.mccme.ru/ — MOCKOBCKHMI LEHTpP HEHPEPhIBHOTO MaTeMaTH4eCKOro

obpazoBanus (LleHTp, OCYIIECTBIAIONNI MOANCPKKY PA3TUYHBIX (OPM BHEKIACCHOM
paboThl MO MaTeMaTHKe CO MKOoJbHUKaMu. OKa3plBaeT METOJMUYCCKYIO ITOMOIIb
IPETOIaBaTEISIM KPYXKKOB M KITACCOB C YIIIyOJICHHBIM HU3y4CHUEM MATEMATHKH. )

9.  http://www.rosolymp.ru/ — MubopMaIiHOHHBINA MOpTal BCEPOCCHICKON OJMMITHAIBI
IIKOJIbHUKOB

10. http://www.etudes.ru/ — MaremaTtuueckue 31016l (CalT, CO3JaHHbIN MPH MOIIEPIKKE
Marematnueckoro uHctutyta um. B.A. CrekinoBa PAH. Ha caiite npenactaBiieHbl 3TIOIbI,

BBIIIOJIHEHHBIE C  HCIOJB30BAHMEM  COBPEMEHHOH  KoMmbloTepHoi  3D-rpadukwy,
YBIJIEKATEJIbHO U HHTEPECHO PACCKA3bIBAIOIIME O MATEMATUKE U €€ IPUIIOKEHUSX )
11. http://www.math.ru/ — Math.ru (Yupenutenem storo caiira seusercs OTneleHue

matemaruueckux Hayk PAH. Ha caiite coOpana kiaccuka MareMaTH4eCKOW JIMTEpaTyphl,
CCBUIKM Ha BUJICO-JICKIIMH U IPYTHE METOJAUYCCKHE Pa3paObOTKH).

12. http://cdoosh.ru/ — LleHTp AOMOJHUTEIBHOIO 00pa30BaHMS OJAPCHHBIX MIKOJIBHUKOB
(Caiit comepHUT MaTepuaibl MaTeMaTHYECKUX TYPHHPOB, HHMOPMAIMIO O TEKYIIHX
COPEBHOBAHHSX 110 MATEMATHKE U JUCTAHIIMOHHBIX IIKOJIAX ).

3.3. KaapoBoe oGecnieuenue peajin3anuu MNporpaMmsbl
Peanu3anmio TporpaMMbl  OCYIIECTBIISIIOT —TPENOJaBaTeNH, KBATH(UKAINS KOTOPBIX

COOTBETCTBYET TpeboBaHUAM IpodeccuoHalbHOro crangapra «llemaror nomosHUTENHLHOIO
o0pa3oBaHUs JeTel W B3pOCHBIX», YTBEPKIEHHOIO NPUKa3oM MuUHHUCTEpCTBA Tpyaa u
couuanbHoi 3ammTel Poccuiickoit ®eneparun  «O06  yTBepKIeHUH MNPOGECCHOHATHLHOIO
crangapta «[legaror 1OMOJHUTEIHLHOrO 00pa3oBaHuUs JeTell U B3POCIBIX» OT 22 ceHTs0pst 2021
r. Ne652.

3.4. Opranusanusi o00pa3oBaTeJbHOIO Mpouecca

OO0pazoBaTenbHbIN Ipolece peann3yercs B popMe JEeKIIHMOHHBIX U MPAKTUYECKUX 3aHATHH,
HAlleJICHHbIX Ha IIOCJIeI0oBaTeIbHOE pelIeHHe 3a/]ad, NPUBOIAMMX K (opMmynupoBke (1
JI0Ka3aTeNbCTBY) OOIMIMX YTBEpXACHUW. Takas TEXHOJOTUS HE TOJBKO DPa3BUBAET HAaBBIKU
CaMOCTOSITENIbHOW paboThl U CTUMYJIMPYET TBOPYECKYIO AaKTHBHOCTb, HO M CHOCOOCTBYET
CO3/IaHUIO LEJIOCTHOIO IPEJCTAaBICHUS O CTPYKType MaTeMaTH4eCKOTO 3HaHUS U TECHOH
B3aMMOCBSI3M ero yacteil. O0pazoBaTeabHBIN MPOLECC MPEANOIaraeT caMOCTOATEIbHYIO paboTy
CIIylIaTeseil U BHIOJHEHUE TOMAIIHUX 3a4aHuil. O0ydeHre OCyIIeCTBISETCS B IpyMIax.

3.5. ®uHaHCcOBbIe YCJOBHS peajlu3aluu IONMOJHHUTEIbHOI 001meodpa3oBaTebHOI
NMPOrpamMmbl

®duHaHCOBOE OO0ECmeYeHne peanu3alii  JIOMOJHUTEIBHBIX  00IIe00pa3oBaTeIbHBIX
IporpaMM OCYIIECTBISIETCS 3a CUeT CpeAcTB cyOocuauu Ha (UHAHCOBOE oOOecreyeHue
BBITIOJIHEHHSI TOCYJApPCTBEHHOTO (MYHUIIMITAJILHOTO) 3aJaHUsl Ha OKa3aHWE TOCYAapCTBEHHBIX
(MyHUIIUTIAIBHBIX ) YCAYT (BBIIOJIHEHHE PadOT) B paMKax HOPMATHBOB PACXOJI0OB HA pean3alluio
MIpOrpamMMm JOTIOTHUTENBHBIX 0011e00pa30BaTEIbHBIX TPOTPAMM.

JlomoHUTENbHBIE 001Ie00pa30oBaTeNbHBIE MPOTPAMMBI MOTYT PEANHM30BBIBATHCS 32 CYET
CpencTB (Qu3MYecKuX W (WIM) IOPUAWYSCKUX JIMI] B COOTBETCTBHUH ¢ IlocTaHOBICHHEM
[IpaButensctBa Poccuiickoit ®enepanuu ot 15.09.2020 Ne 1441 «O6 yrBepxknaenuun [Ipasun
OKa3aHUsl TUIATHBIX 00Pa30BaTEIbHBIX YCIIYTY.
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http://www.mccme.ru/
http://www.rosolymp.ru/
http://www.etudes.ru/%20–
http://www.math.ru/
http://cdoosh.ru/

IV KOHTPOJIb U OHEHKA PE3YJIBTATOB OCBOEHMUS ITPOI'PAMMBbI

4.1

@®opMbI aTTECTALMH

Texymuil KOHTpOJIb IPOBOJUTCS C LIEJBIO ONpPEIEICHUS CTENEHW YCBOECHUS Marepualla
oOyuaromumucs B opMe yCTHOTO OIPOCa U CAMOCTOSTEIbHOM paboThlI.
IIpomexyTouHas aTTecTalys MPOBOAMUTCS MO UTOTaM OCBOEHMSI MOAYJS B BHUJE 3a4€THOU

paboTHI.

4.2

OneHka KayecTBa OCBOEHHUSI IPOrPaMMbI

B cootBercTBuM ¢ TpeboBanusiMu DenepanpHoro 3akona «O6 oopazoannu B PDy» cT.75,
oluiemMy pe3ynbTary JOMOJHUTEIBHOIO OO0pa30BaHUS JeTed, pe3yJbTaTOM JOMOJHUTEIILHOM
00111e00pa3oBaTesibHONM  OOIIEepa3BUBAIOLIECH MpOorpaMMmbl  eTei «MaTremaTudeckas IIKOJIA
«MHTeHuusa» — 7-8 Kiacc sBJseTCs pa3BUTHE MAaTEMaTHUECKUX CIIOCOOHOCTEH 00y4aromuxcsl.

OneHka 0 KayecTBa OCBOCHHMS MPOTPAMMBI OCYIIECTBIISIETCSI HA OCHOBAaHUMU JIOCTHUKEHUS
KPUTEPUATIbHBIX 3HAYEHUH N0 KKJOMY IOKa3aTelto.

Pe3yabTar 0CBOCHUA IPOrPpaMMBbI OcHoOBHBIE Kpurepuaiabnoe dopma
nmoxka3saTejamn JHAYCHHUEC MoKa3aTeJisd KOHTPOJIA
OLIEHKH
pe3yJabTara
Ooyuaromuiicsi Iloka3arenn 1 | Moka3arenn 1 CamocTosaTenbH
3HAeT: OCHOBHBIC NOHATHA, MoJoxeHus U | OOywaromuiics — Bepno nocrpoena | as padbora Nel
METOBbI MaTEMaTUYECKUX | BIafeeT METOdaMHU MaTemaruueckas mojens | CamocrodTenbHas
TEOpUH, MPEACTABIEHHBIX B | PELICHUS U [OoNy4eH  BepHbIM | pabora Ne2
COJlep>KaHUU IIKOJBHBIX | OJUMITHAIHBIX otBeT (4 6aya) 3auer
MaTEMaTUYECKUX OJTUMITHA],. MaTeMaTHYECKUX — Bepno nocrpoena | «I'eomMeTpuyecku
yMeeT: NPHUMCHATh HM3YYCHHBIE METOIBI M | 3amad 0Oa3zoBoro / MaTeMaTHUYECKas e uryps! Ha
IOAXOJbI B peuICcHUn IOBBIIICHHOT' O MOJI€JIb, HO BLIGpaHHLIﬁ IIJIOCKOCTH),
MaTeMaTHYECKUX 3a1a4 | YpOBHS METOT pemenns | «I'eomeTpuyecku
HCCIIEIOBATENILCKOTO  XapaKTepa | CIIOKHOCTH. peann3oBaH ¢ | eTenaB
u 3aga4 matematndeckux | Ilokxa3zarean 2 Hepodyeramu (2-3 Ganna) | NPOCTPAHCTBE
OJIUMIIMAJ] PA3TMYHOTO ypoBHA | OOydaronuiics — Hesepro noctpoeHa | »
CJI0’KHOCTH. MOJET MaTeMaTHUeCKast
BJIAJIeeT: OCHOBHBIMH JOTMYECKUMH | IPEACTaBUTH MOJIED.
METOAaMU pellleHus | JOTMYeCKH Moxazareis 2
OJIMMITMAHBIX MaTeMaTHYEeCKUX | 0OOCHOBaHHOE, — TlpexcraBieHo
3aau. MOCJE0BATENBHOE JIOTHYECKH

peuIeHue 3aJiaHusl.

000OCHOBaHHOE peIICHHE
3amanus (3 6amna)
Jloruueckoe
00OCHOBaHHE peIIeHUs
COJZICPIKUT ~ HETOYHOCTH
(1-2 6amnna)
Jlornueckoe
000CHOBaHHE pELICHUS
HE TPEACTABICHO WM
COZIEPKHUT
CYIIECTBEHHbIE OIINOKH.

4.3. OneHo4HbIe CpeAcTBA

YecerHbli onpoc npenonaraer 6eceny, HalpaBJIEHHYIO Ha MPOBEPKY 3HAHUN OMpeIesIeHui
OCHOBHBIX NMOHATUH, (OPMYJIMPOBKH YTBEP)KJICHUH U ONMMCAHUS MpoLiecca UX MPUMEHEHUs
B IIPOLIECCE PEIICHUS 3a/1ad.
YcTHBIN OIPOC He MPeANnoJaraeT BbICTABJICHHA OTMETKH.
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DopMa OpPraHn3alMu CaMOCTOSITEIbHBIX /32a4eTHBIX padoT

JMTeIbHOCTD Conepxanue ®opmar duxcanusa
NMPOBeIeHUsA o0pa3oBaTesibH
bIX Pe3yJIbTATOB
2 akaJeMHYecKHX 4aca | 3ajaHus I[Incemennas [IpoBepennas
(camocrosiTenbHas MpeACTaBICHBI MaTeMaTH4YeCcKas | COIVIacHO
pabora) HIDKE. OJINMITHAJIA KpUTEPUSIM
1 akageMuueckuii yac MMMCHMCHHAS
(3aueTHas paborta) pabora
o0yJaroIerocs;
MIPOTOKOJ
OJIUMIIHABI

Kpurepun oneHNBaHUS CAMOCTOSITEIbHBIX /32a4€THBIX padoT

Kaxcnoe 3ajJaHue OllcHUBaeTcs B 7 68.J'IJ'IOB, IMNOJIYYCHHBIX B CYMMC OLICHHUBAHUA JIBYX

IIOKa3aTeJieH.

He 3aureno

3auTeHo

[ToydeHo MeHee MOJIOBUHBI 0AJLIOB 3a
paboty. KonnuectBo 6anos

orpeaenseTcs GopMyIIoi:
7*(KOIMYECTBO 3aqaHUN).

JleMOHCTpallMOHHBINA BapraHT paboThl

IpCcaACTaBJICH HUXKC.

[Tony4yeHo He MeHEe TIOJIOBHUHBI OAJUIOB
3a paboty. KonnuectBo 6anos
onpenensiercs GopmMyIoi:
7*(KOIMYECTBO 3aJaHHH).
JleMOoHCTpallMOHHBINM BapraHT paboThl
IPECTABJICH HIDKE.

HpOMe)KyTO‘-lHaﬂ arrecranus

Jl7is mpoXO0KIeHUsI MPOMEKYTOUHON aTTECTallMd HEOOXOAMMO IMONYYUTh 3a4eT IO
JBYM 3a4€THBIM paboTaM W HE MEHEe OJHOT0 3adeTa MO0 OJHOH U3 JBYX

CaMOCTOATCIIbHBIX pa60T.
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CamocrosiTesbHas padora Nel 11 ocyniecTBIeHHs TEKYIEro KOHTPOJISI 10 MOTYJII0
«['eomeTpuueckue purypbl Ha MJIOCKOCTH»

1. ABe OKPY’XHOCTX KaCalOTCsI APYT APyra B TO4YKe P u CTOpPOH HEKOTOPOrO yrAd C
BepmuHO# Q. Hexas npsimasi, mpoxoasaimas depes (), IepecekaeT OKPY>KHOCTH B TOYKaX
A, B, C, D Tax, uTo nopsgpoK Todexk Ha npamoit Q — A — B — C —D. Aoraxkute, 4T0
ZAPC = 90°,

2. Touru A; u A, — TOYKHK KaCaHKS BIMCAHHOW M BHEBIMCAHHON OKPY KHOCTEMH
TpeyroabHnKa ABC co croponoit BC. Touka X pAmaMeTpasbHO HIPOTUBOIOAOMKHA TOYKE
A| OTHOCHTEABHO BIIMCAHHOX OKPY>KHOCTH. AOKa>kKuTe, 4TO TOUYKHU A,, X, A AeKaT Ha
OAHOM TIPSIMOI.

3. B oxpyxuoctu S nposepena xopaa AB. OxpyyxuoCcTh W Kacaercas AB B Touke
K 1 okpy>xHOCTH W B TO4YKe | BHyTpeHHEHM obOpaszom. L — cepeamua ayru AB, me
copeprkaleit Touku I. Aokaxkure, 9ro Touku K, T, L aekaT Ha OAHO! NPAMOi (nemma
Apzumeda). aage roeops, 1K — 6buccexkrpuca ZATB.

4. Ha xa>xpom m3 ocHoBauuit AD u BC Tpamemum ABCD mocTpoeHbl BHe Tpare-
MM PABHOCTOPOHHUE TPEYTOABHUKK. AOKa>KUTE, YTO OTPE30K, COEAUHSIIONIUN TPEThH
BEPIIUHBI ITUX TPEYTOABHUKOB, IPOXOAUT YEPE3 TOYKY IIePecedeHus AnaroHaAel Tpa-
HEIUHN.

5. Aoka>kuTe, 9TO B AI0O0M TPEYTOABHUKE TOYKa OpToIeHTp H, meaTp O onmmcanHoR
OKPY>XHOCTH ¥ TO4YKa M mepecedeHrss MeARAH A€XKAT HA OAHON MPsIMOM, IPAYIEM TOIKA
M pacnonoskera Mexxay Togskamu O u H, m MH = 2MO (npamas Stnrepa).

CamocrosiTesibHas padora Ne2 1 oCylecTBJIeHHS TeKylero KOHTPOJIs 0 MOIYJII0
«["eomeTpHuyecKkue Tesia B MIPOCTPAHCTBE»

1. Kapkac Ky0a H3TOTOB/ICH H3 ICPEBAHHEIX OPYChEB, CEUCHHEM KOTOPBIX ABIACTCA KBaJgpaT
co cTopoHoi 1. Pedpo kyda pasmo 8. Hafinute obBéM Kapkaca.

2. PaseepTka OOKOBOH NOBEPXHOCTH ITHIHHIpa €cTh KBagpaT co cTopoHoH 2 . Hafigute
00BEM IHIHHIpPA.

3. B Bepmmumax 4. B m C pasHocTOpoHHero tpeyroaeHuka ABC co cropomoi 1
BOCCTABIEHBl K €r0 IUIOCKOCTH NEepNeHIHKYIAPEl H HA HHX B3ATHl ToukH Al. Bl m CIl,
HaXOoOAIIHecA II0 OJHY CTOPOHY OT IockoeTH ABC , npruém 441 =4 . BB =58 CCy = 6.
Haiinute 0bpéM MHOTOrparanKa ABCA1B1C).

4. HsgecTHO, 9TO B HEKOTOPYIO NHPAMHIY MOXKHO BIHCATh map. JloKaxHTe, 9T0 00BEM
3TOH NMHUpaMHIBI paBeH TPETH IPOH3BEICHHA pagHyca 3TOTO IMapa HA MOJHYK HOBEPXHOCTE
THPAMH/IEL.

5. B ocnosammuu npusmel ABCDA:B:C:D: nexut napanienorpamy ABCD, AB= 8, a £BAD

= /3. Octpeie yrael A:AB u A:AD paBHEI Mexxy coboii, a yron Mexny pedpom A:4 u

. 3 "
IIOCKOCTREY OCHOBAHHA IIPH3MEBEI PAaBCH dl'CSIIL J; Bee T'paHH IIPH3MBI KaCalTCAd HCKOTOPOH

cepsr. Hatfinure pedpo AD u yron Mexay mockoeTamu A4:B u ABC, a Takske pacCTOAHHE OT
TOUKH A 10 neHTpa cdepsl.

0. CTopoHEI mapamtierorpaMMa passsl a H b, HaliTH oTHOmeHHE 00BEMOB TEI, MOTYICHHBIX
IPH BPAINEHHH IAPATLISIOIPAMMA BOKPYT CTOPOHEI d H BOKPYT CTOPOHEI b.
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3aderHble 3a1aHusA M0 MOAYyT10 «['eomMeTprueckne GUIypPbl HA ITIOCKOCTH

Ha rtockocT HAapHUCOBAIN TPEYTOJIBHUK, ITPOBEJIH €T'0 BITMCAHHYIO U ONTHCAHHYIO0 OKPYIK-
HOCTH. 3aTeM CTepJIu BCE, KpOoMe IIeHTpa OIMUCaHHO OKPYKHOCTH O, TOUKH [epecedeHUs
MeznuaH M 1 ocHoRaHUA H 4 0JIHOI 13 BBICOT 3TOT0 TpeyroJibHUKA. C ITOMOIIBIO [IUPKYIT
W JIMHEH KN BOCCTAHOBUTE MCXOAHBIN TPEYTOJIbHUK.

Ilyers Ay, B;, C; — cepeuHEI cTopoH BC, AC, AB tpeyronsHuka ABC; Hy, Hg, Ho —
OCHOBaHMS BBICOT. [lokasxkuTe, uto A, By Hg(Cy, — paBHOOe/ipeHHas Tparielmsi.

[Tycte B 0603HaueHnax nmpeabiaymeii 3agaun K — cepeauna orpezka AH, rjaje H — op-
TOLEeHTp. JJoKaxKuTe, 4To JyIMHa oTpe3ka A K paBHa pajiuycy OKPYKHOCTH, OITUCAHHOI
OKO0JI0 TpeyroJibHuKa ABC.

(OkpyacrHocmb deesimu mouek) Jlokaxkure, 4To cepe/IMHbI CTOPOH TPeyroJbHUKA, OCHO-
BaHHS BBICOT U Cepe/IUHbI OTPE3KOB, COeMHSIIONIUX BepPIIHHbI C OPTOLIEHTPOM, JiewKaT

Ha OJTHOI OKPY)KHOCTH.

5. B rpeyrompauke ABC Touka H — oproueHTp. [JoKaKuTe, uTo
(a) Tpeyroasuuku ABC, ABH, BCH, ACH nmetoT 001ILyI0 OKPY/KHOCTb JeBSITH TOUCK;
(b) mpamele Ditnepa tpeyroasuukoB ABC, ABH, BCH, ACH niepecekatoTcs B OJTHOM TOU-
Ke.

3ayeTHbIE 3aIaHUs 110 MOAYJIIO «FCOMeTpI/I‘leCKHe TeJla B IIPOCTPAHCTBE»

[Ons kaxkooW BeplUMHbI TETpasgpa CTPOUTCA TOUKA CMMMETPUMUHAA BepliMHE OTHOCWUTENbHO
LeHTpa NpoTMBOAEXalWeW rpaHn. Haigute oTHoweHWe obbema TeTpaszpa, BepLUIMHAMM
KOTOPOro AB/AOTCA NOCTPOEHHBIE TOYKM, K 06Bemy McxogHoro TeTpasgpa.

CylwectsyeT nM TpeyrosibHas MNUMpamuia, Kaxgoe pebpo OCHOBaHWA KOTOPOM BUAHO M3
cepefuHbl NpoTMBonexauwero bokosoro pebpa noa NpAmMbIM yriom?

CeueHne kKyba nMIOCKOCTBIO - MNATWYTroNbHUK. [lOKa)KMTe, 4TO MIOWAZb MATWMYrO/bHMKA
MeHbllie NPown3BeaeHNA ABYX CAMbIX ANMHHBIX €r0 CTOPOH.

Toukn Ay, By, Ci, D1 - cepeaunHbl pebep SA, SB, SC, SD nupamuabl SABCD. WUsBecTHo, 4TO
otpeskn  AC,, BD,, CA;, DB; npoxopAaT 4Yepes OLHY TOYKY M MMEIOT pasHble OJ1MHbI.
Jokaxute, yto ABCD - npAMOYrofbHMUK.

B ocHoBaHuu nupamuapl PABC nexwut TpeyronpHuk ABC co ctopoHamn AB =17, AC =10, BC
= 9. BbicoTta nupammgpl h pasHa 30, a ee ocHOBaHMWe coBrnagaeT ¢ cepeduHol oTpeska BC.
KakoBsa nsiowanb nAOCKOro ceveHua nupammapl, Npoxoasallero Yepes To4Ky A, napassiensHo
npamoit BC v genswero sbicoTy B oTHoweHuu 4:1, cunTan oT BepwmHbI P.
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JIOLIEHT

HynaroBa 3aitHen AcaHajWeBHa, JOICHT Kadeapbl MaTeMAaTUKA U METOIUKH OOyUCHHS
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