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MHNOACHUTEJBHASA 3AIINCKA

Hannast pabodast mporpamMma 1o anredpe yriayOJICHHOTO YpOBHsS JUisi 8 Kjiacca COCTaBlieHa Ha

OCHOBaHUHU:

— ®epnepanbHoro 3akoHa «O06 ob6pazoBanuu B Poccuiickoit deneparum» ot 29.12.2012
No273-D3 (B neficTByIOIIEH PEAAKIIMN CO BCEMU U3MEHEHUSMH U JTOTIOJTHEHUSMH );

— ®@epepalbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENILHOTO CTAaHAAPTa OCHOBHOTO OOIIETO
0o0pa3oBaHMs, YTBEPKICHHBIM MPHUKa30M MUHUCTEPCTBA OOpa3oBaHUS U HAYKU
Poccuiickoit @enepanuu ot 17.12.2010 Ne1897 (B aeiicTByrOLIEH peaaKIum)

— Ilpuka3za MunucrepcTBa npocsetienus: Poccuiickoir @eneparuu ot 11 mexadpst 2020 r.
Ne 712 «O BHeceHMM W3MEHEHHMH B HEKOTOpbHIE (herepanbHble TOCYJapCTBEHHBIC
oOpa3oBaTeNbHbIE CTaHIAPTHl 00IIero o0pa3oBaHUsA IO BOMNPOCAM BOCIUTAHUS
00yJaromuxcs», ¢ y4€ToM HMPUMEPHON MPOrpaMMbl BOCHUTAHUS (TIPOTOKOJ pPEIICHUS
benepanbHOro y4eOHO-METOAMYECKOTO 00BbeauHEeHHs o o0meMy obpazoBanuio ot 02
utons 2020 r. Ne 2/20);

— @enepanbHoil paboueil mporpaMMbl 0 MaTeMaTHKe (aiaredpa), Ha YpOBHE OCHOBHOI'O
obmiero o0Opa3oBaHUs, SBISIOUICIHCS CTPYKTYPHBIM 3JIEMEHTOM COJIEPKaTEIbHOTO
pa3zena OCHOBHOM 00pa3oBaTelIbHOM IMPOrpaMMbl OCHOBHOTO OOMIETr0 0Opa3oBaHHUS
MAOY nunes Ne 28;

— aBropckod nporpammbl A.I'. Mepsmsak, B.b. Ilomonckuii, Axup M.C, Bxonsmen B
y4e0HO-METOIMYECKUH KOMIUIEKT 110 MAaTeMaTHKe C YIIyOJICHHBIM HW3yYeHHEM
Matematuku st 7-11-x kimaccoB (u3narensctBo «Benrana-I'pady), ucnonb3yeMblit s
peannzanuy JaHHOU pabouell IporpaMMBel;

— OCHOBHOU 00pa30BaTeIbHOM MpOrpaMMbl OCHOBHOTO 00111ero oopazoBanus MAQY mnures
No28;

— TIOCTaHOBJICHHUs [JTaBHOrO rocyJapCTBEHHOTO caHUTapHOTo Bpaua Pd ot 28 ceHtsiOps
2020 roma Ne28 «O06 ytBepxnenun canutapubix npasui CII 2.4.3648-20 «CanurtapHo-
AMUIEMHOJIOTHUECKHE TPEOOBaHMUS K OPraHU3AIMsIM BOCTIMTAHUS U OOYUYEHHs, OTIbIXa U
03/I0pPOBJICHUS JI€TEeN U MOJIOJCKI;

— Ilonoxenuss o  paboueil  mporpamMmme B~ MYHHUIMIAIBHOM  aBTOHOMHOM
o0meo0pa3oBaTeIbHOM  yupexaeHun junee Ne 28, yTBEp)KIEHHOTO IMpPHKa30oM I10
MAOY nunero Ne 28 «01»07 2023 Ne437;

— paboueit nporpammsl BociuTanust MAOY nuues Ne 28;

— yue6Horo maHa MAOY nuues Ne28 Ha Tekymuil yueOHbIH ro1.

[enu nzydyeHus Kypca anredpsl B 8 Kiacce:

— cdopMupoBarhb MIPAKTHYECKHE HaABBIKH BBITIOJTHECHUS YCTHBIX, MMUCHhMEHHBIX,
WHCTPYMEHTAIIbHBIX BBIYHUCICHHUH, Pa3BUTh BEIUUCIUTEILHYIO KYIBTYPY;

— OBIAJETh CHUMBOJMYECKAM SI3BIKOM  anreOpbl, BbIpaboTaTh (opMaabHO-OMEPATUBHBIC
anreOpanvecKkue yMEHUS W Hay4YUThCS MPUMEHSATh WX K PEHICHUI0O MaTeMaTHYeCKUX H
HEeMaTeMaTHYeCKUX 3a7a4;

— W3yYUTh CBOWCTBA W TpaUKU dJIEMEHTAPHBIX (YHKIUN, HAYYUTHCS HCIHOIB30BaTh
GyHKIMOHATBHO-TpauuecKkue TPEACTaBICHUsS IS OMNHCAHMS W aHajlu3a peaybHbIX
3aBHCUMOCTEM;

— Ppa3BUTh JIOTUYECKOE MBIIUICHHE W pedYb — YMEHHS JIOTHYECKH OOOCHOBBIBATH CY>KICHWSI,
MPOBOJNTh  HECJIOXHBIC CHCTEMAaTH3allid, TMPUBOJUTH TIPUMEPHl M  KOHTPIPUMEPHI,
HCIIOJIb30BaTh PA3JINYHbBIC SI3BIKK  MATEMAaTHUKH (CIOBECHBIN, CUMBOINYECKUH, rpaduueckuii)
JUTS. WUTIOCTPALK, HHTEPIIPETAINH, apTyMEHTAIMU U 0Ka3aTeNbCTBA;

— cdopMupoBaTh MPEACTABICHUS OO0 H3Y4YaeMbIX MOHATHSX M METOJaX KaK Ba)KHEHIINX
CpeIcTBaX MaTeMaTUYECKOr0 MOJIETUPOBAHUS PEAIbHBIX MPOLECCOB U SIBICHUN.



Jannast pabodasi mporpaMMa peanu3yercs 4epe3 UCTIOIb30BaHUE YUCOHHUKOB MO anredpe u
y4eOHO-METOAMYECKUX TTOCOOMH, CO3/TaHHBIX KOJUICKTHUBOM aBTOPOM 1o penakmuei A.I.Mep3aisk
(«BenTana — I'pad»)

MECTO YYEBHOI'O ITIPEJMETA «AJI'EBPA» B YYEBHOM IIJIAHE
Y4yeOHas mporpamma 1o anreOpe cocTaBieHa M3 pacdyera 4acoB, YKa3aHHBIX B y4cOHOM
wiane MAOY munes No28:

Kom-Bo yacoB B Hezemnio
8 xiacc

Yactu yuebHOro miana
Obs3arenpHas yacTh Y4eOHOTO IJIaHa 3
YacTtp yuebHOTO 1I1aHa, popMupyemast
Y9acCTHUKaMH 00pa30BaTEIbHBIX 2
OTHOILLICHUH
HUTOI'O 5

Taxkum o6pazom, u3yueHue anreOpsl Ha yriryOJIeHHOM YPOBHE Ha 3Tarie OCHOBHOTO OOIIEro

o0pa3oBaHMs MpeaycMaTpUBaeT pecypc yueOHOro BpeMeHu B 00béme B 8 kiacce — 170

4acoB (5 4acoB B HEJIEIIIO).

®dakTruecku (C y4eToM roJIoBOro KayeHmapHoro rpaduka Ha 2023-2024 y4yeOHBIA roa U
pacnucaHus 3aHATHI) AaHHas paboyasi mporpaMma paccuntaHa Ha 167 yacoB B ro.

KomneHcanust HejocTaromux 3 4acoB OCYIIECTBIISIETCS 3a CUET YaCOB PE3EPBHOIO BPEMEHHU
Y UTOTOBOT'O TTIOBTOPEHUSI.

INJIAHUPYEMBIE PE3YJIBTATBI UBYUEHUS YUEBHOI'O IIPEIMETA
«AJI'EBPA»

Wzyuyenne anreOpsl crnocoOCTBYeT (OPMUPOBAHHMIO Y  yYALIUXCA JIMYHOCHIHBIX,
MemanpeomMenHblX U nPeOMenHbIX pe3yibmamog o0yueHUs, COOTBETCTBYIOIUX TPEOOBAHMIM
beneparbHOro rocy1apcTBEHHOT0 00pa30BaTEILHOTO CTaHIaPTa OCHOBHOTO O0IIET0 00pa3oBaHusl.

JIMYHOCTHBIE pe3yJjbTarbl:

1) NaTpUOTUYICCKOC BOCIIMTAHUC!

IIPOSIBJIEHUEM HMHTEpEcAa K IPOIUIOMY M HACTOSALIEMY POCCHUMCKOM MaTEMaTHUKH, LIEHHOCTHBIM
OTHOLIEHUEM K JOCTHKCHUSAM POCCHUMCKUX MAaTE€MAaTHUKOB U POCCHUMCKOM MAaT€MaTUYECKOM ILIKOJIBI,
K HCITOJIb30BAHUIO 3TUX JTOCTHKEHUH B IPYTUX HAayKaxX U MPUKIAIHBIX chepax;

2) rpaX1aHCKOE U TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TFOTOBHOCTBIO K BBINOJHEHHIO O0s3aHHOCTEH TpakJaHMHA W pealu3aldud €ero Ipas,
MPEJCTaBJICHUEM O MaTEMAaTHYECKUX OCHOBAX (DYHKLIMOHUPOBAHUS PA3IMUHBIX CTPYKTYP, SIBICHUH,
MpOLEAYp T'PaXkJIaHCKOro oOIIecTBa (HalpuMep, BHIOOPHI, ONPOCHI), TOTOBHOCTHIO K 0OCYXIECHUIO
THYECKHUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUHM HayKH, OCO3HAaHHEM
BAKHOCTU MOPAJIbHO-3THYCCKUX MIPUHIOUIIOB B JCATCIbHOCTH y‘IéHOFO;

3) TpyAOBOE BOCTIUTAHUE:!

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE€ B PCIICHUM IPAKTUYECKUX 3a1ad MaTeMaTHYECKOU
HAINpPaBJIEHHOCTH, OCO3HAHHUEM Ba)XHOCTH MAaTeMaTH4YecKoro oOpa3oBaHHsS Ha MPOTSKEHUU BCel
KHU3HHM JUJIs1 YCHEIIHOW NMPO(eCcCHOHAIBHON JIESATENbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHIH,
OCO3HAaHHBIM BBHIOOPOM M MOCTPOCHHEM MHAMBHUAYAIbHON TPAEKTOPUU OOpa30BaHUS U JKU3HEHHBIX
IUIAHOB € YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 9CTCTUYCCKOC BOCIIUTAHUC!

CIIOCOOHOCTBIO K OMOIHOHAJIIBHOMY U 3CTCTUYCCKOMY BOCHPHUATUIO MATCMAaTUUYCCKUX 06’LCKTOB,
3aaay, pemeHHﬁ, paccymneHHﬁ, YMEHUIO BUACTb MATEMATUYCCKUE 3aKOHOMEPHOCTH B UCKYCCTBE,

5) HEHHOCTHU HAYYHOI'O ITO3HAHU:

OpHCHTaHHeﬁ B ACATCIIBHOCTU Ha COBPEMCHHYIO CUCTCMY HAYYHBIX HpC,Z[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX
3aKOHOMECPHOCTAX Ppa3BUTHA 4YCJIOBCKA, IMPUPOABI U O6H.[€CTBa, MMOHUMAaHHEM MaTeMaTHYEeCKOH



HAYKH Kak c(epbl YeJTIOBEYECKOM JIEeSTENbHOCTH, ATANOB €€ pa3BUTHS U 3HAUUMOCTH JUIS Pa3BUTHS
LIUBUJIN3AlUH1, OBIAJCHUEM S3BIKOM MATEMATHKM M MATEMaTHYECKOW KyJIbTYPOH KaK CPEICTBOM
[IO3HAHMS MUPA, OBIIAJCHUEM HaBbIKAMU UCCIIEJOBATEIbCKOMN ACSATEIBHOCTH;

6) pusznueckoe BoOcIUTaHUE, (HOPMHUPOBAHHWE KYJIBTYPHl 370POBbS M  OMOIMOHAIBHOTO
0JIaromoJTyHsI:

TOTOBHOCTBIO MPHUMEHITh MaTeMaTHYeCKUE 3HaHUA B HMHTEpEcax CBOETO 3/I0pPOBbS, BEACHUS
3I0pOBOTO 00pasa XKU3HU (3I0pOBOE MUTAHHE, COATAHCHPOBAHHBIA PEKUM 3aHATHH U OTIBIXA,
perymsipHas gu3uyeckass aKTUBHOCTh), C(OPMUPOBAHHOCTBIO HaBbIKa peJIeKCUH, MPU3HAHHEM
CBOETO TpaBa Ha OMIMOKY M TaKOT'O e MpaBa Jpyroro 4eloBeKa;

7) SKOJIOTUYECKOE BOCITUTAHUE:!

OpHEHTAIllMe Ha MPUMCHEHHE MAaTeMAaTWYeCKUX 3HAHMW ISl PEHICHHs 3amad B 00JacTh
COXPAaHHOCTH OKPYXaIoIIeH cpelbl, IUIAHUPOBAHUS IOCTYNKOB W OICHKH HMX BO3MOXKHBIX
MOCJICACTBUI ISl OKPYIXKAIOLICH Cpelibl, OCO3HAHUEM TIJI00aJbHOTO XapakTepa SKOJOTHYECKUX
po0JIeM U yTel UX PeIIeHUs;

8) amanTanus K U3MEHSIOIUMCS YCIOBHUAM COLUAIBHON U PUPOJHON CPEJIbL:

TOTOBHOCTBIO K I[GI\/JICTBI/HIM B YCIOBUAX HCOHpGI{CHéHHOCTI/I, IMOBBIIICHHUIO YPOBHA CBOCH
KOMIICTCHTHOCTH YEPE3 IMPAKTHYCCKYIO ACATCIIBHOCTb, B TOM YHUCJIC YMCHUC YUUTHCA Yy APYTIHUX
Hmﬂeﬁ, HpI/IO6p€TaTB B COBMECTHOM JACATCIIBHOCTH HOBBIC 3HaHHWA, HABBIKM W KOMIICTCHIIMHM H3
OIIbITA APYTUX;

HEOO0XOIMMOCTHIO B (JOPMHUPOBAHUHU HOBBIX 3HAHUH, (POPMYIHPOBATH HJECH, IOHITHS, THIIOTE3BI 00
00BEKTax U SBJICHUSAX, B TOM YHUCIIE paHEEe HE HU3BECTHBIX, OCO3HABaTh NE(PHUIMUTH COOCTBEHHBIX
3HAHUHM ¥ KOMIIETEHTHOCTEM, INIAHUPOBATh CBOE PA3BUTHE;

CTIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAlHIO, BOCIIPHHHUMATHh CTPECCOBYIO CHUTYAIUIO Kak
BBI30B, TpeOYyIOMM KOHTpMEp, KOPPEKTUPOBAaTh MPUHHMAEMbIe pEIICHUS U JCUCTBHUA,
(bopMyIHpOBATH M OIICHUBATH PUCKHU H MTOCIIEICTBUS, (HOPMUPOBATH OIIBIT.

OcCHOBHBIE  HampaBlieHUS BOCMUTAaHUA OOyYalOIMIMXCS B paMKax y4eOHOro mpeaMmera
«Mamemamuka» cBoasTCA K:

— OCO3HaHHWE 3HAYCHMs MaTEMaTHKU B IOBCEIHEBHOM JKM3HU YEJIOBEKA,

— (GopMHpOBaHME TMPEACTABICHUI O COIHAJBHBIX, KyJbTYPHBIX M MCTOPUYECKUX (aKTOpax
CTaHOBJICHUS] MATEMAaTUYECKON HAYKH;

— MOHMMaHue PoJIi HH(OPMALIMOHHBIX NTPOLIECCOB B COBPEMEHHOM MUDE;

— (opmupoBaHue NpPECTaBICHUA O MaTeMaTHKe KaK YacTH OOIeYeIOBEYECKOM KYJIbTYpBI,
YHUBEPCAJIBHOM SI3bIKE HAYKM, IO3BOJISIOIIEM ONMCHIBaTh M HU3y4daTh pealibHbl€ IMPOLECCHl U
SIBJICHUS.

MopayJib pa6oueil nporpaMMbl BOCIUTAHNUS «YPOYHAs AeITeJIbHOCTH) peaiu30BaH yepe3

— TpPUMEHEHHUE Ha YPOKE MHTEPAKTUBHBIX (OPM pabOThI: MHTEIUIEKTYaJbHBIX UTP, TUCKYCCUH,
paboThI B apax u Jip.;

— opraHmzanuio 1edcTBa MOTHBHUPOBAaHHBIX M OPYIUPOBAHHBIX YyyallMXCsd HaA HUX
HEYCIIEBAIOIIUMHU OJTHOKJIACCHUKAaMU;

— MHUIMHMPOBAHHE U NMOIJEPIKKA UCCIIEI0BATENBCKOMN AEATEIbHOCTH IKOJbHUKOB;

— (QopmupoBaHUE U Pa3BUTHE JTOBEPUTEIbHBIX OTHOLICHUH MEXIy YUUTEIeM M YYCHHKaMH,
CHOCOOCTBYIOLIUX MO3UTUBHOMY BOCIPHSTHIO YUaIIUMUCS TpeOOBaHUN U MPOCHO ydHTEs,
AaKTUBU3ALIMU UX IT03HABATEIBHON AESTEIBHOCTH;

— mnoOyXJIeHHe IIKOJIbHUKOB COOJI0JaTh Ha YpOKE OOLIENPUHATHIE HOPMBI TOBEICHMS,
npaBmia OOLIEHHSI CO CTAPIIMMHU (YUUTENSIMH) U CBEPCTHUKAMHU (IIKOJIbHUKAMU);

— TpUBJIEYEHHE BHHUMAaHHUS NIKOJbHUKOB K IIEHHOCTHOMY acCIEKTy H3y4aeMbIX Ha YpOKe
SBJICHU, OpraHu3anus paboThl IeTel ¢ COIMaNbHO 3HAaUUMON HH(popMarmen — 00Cyk1aTh,
BBICKa3bIBaTh MHEHHE;

MeTanpeamMeTHbie pe3yJjibTaThbl:



— YMEHHE CaMOCTOSITEJILHO ONpPEAEIATh IIeJIU CBOEro 00yUYeHus, CTaBUTh U (YOPMYIUPOBATH IS
ceOss HOBbIE 3amauM B yu€Oe, pa3BUBaTh MOTHBBI M HMHTEPEChl CBOEH IO3HABATEIbHOM
NEeSATEIbHOCTH;

— YyMEHHE COOTHOCUTh CBOM JCHCTBUSA C IUIAHUPYEMBIMH DPE3yJIbTaTaMH, OCYIIECTBIATH
KOHTpPOJIb CBOEH JIEATENBHOCTH B IPOLIECCE JOCTUKEHHUS PE3yJbTaTa, ONPENENsTh CIOCOObI
JIEHCTBUI B paMKax MPEJIOKCHHBIX YCIOBUH M TPEOOBAaHMM, KOPPEKTUPOBATH CBOM JICHCTBHS
B COOTBETCTBUHU C U3MEHSIOIIEHCS CUTyallUeH;

— YMEHHE ONpeAensATh NOHATHS, CO3JaBaThb OOOOIIEHUS, YCTAaHABIUBATh AaHAJOTHH,
KJ1acCU(UIUPOBATH, CAMOCTOATEIHLHO BHIOMPATh OCHOBAHUS M KPUTEPHH TSl KilacCU(UKAIINH;

— yMEHHUE YCTaHaBJIUBATh ITPUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE PaCCyXkICHHUE,
YMO3aK/II04eHNEe (MHAYKTUBHOE, JEAYKTUBHOE U 110 aHAJIOTUHN) U JIE1aTh BHIBOJIBI;

— pa3BUTHE KOMIIETCHTHOCTH B OOJIACTH MCIIOJIB30BAaHUSA UH (HOPMAIIHIOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIL;

— IepBOHAYANIbHBIC TPEICTABICHUS 00 HJIEAX U O METOJaX MaTeMAaTUKH Kak 00 yHHBEpCaIbHOM
SI3bIKE€ HAYKU U TEXHUKH, O CPEJCTBE MOJACIIUPOBAHHUS SIBICHUI U IIPOLECCOB;

— YMEHHE BHJETh MAaTeMaTHYEeCKyI0 3a/lady B KOHTEKCTE MPOOJIEeMHOW CHUTyallMl B JIPYTHX
JTUCHUIUIMHAX, B OKPYXKAIOIIEH KU3HU;

— YMEHHE HaxoJuThb B Pa3jIMYHbIX HMCTOYHUKAX HH(POpPMALUIO, HEOOXOIUMYIO Ji pEIICHUS
MaTeMaTHYeCKUX 3aJlady, W TMPEACTaBIATh €€ B MOHATHON (GopMe, MPUHHMATH PEIICHHE B
YCIJIOBUSIX HETIOJHOM WM U30BITOYHOM, TOUHOMN WJIM BEPOATHOCTHON MH(pOpMAaILIHH;

— YyMEHHE TIOHUMAaTh W HCIOJIb30BaTh MAaTEMAaTHYECKHUE CPEICTBA HATMISAHOCTH (Tpadukw,
TaOJIULIBI, CXEMBI U JIP.) VIS WUTIOCTPAINK, HHTEPIPETAIINH, apTyMEHTAIIUN;

— YMEHHE BBIJIBUTaTh TUIIOTE3bI MIPH PEIICHUH 33a41, TOHUMAaTh HEOOXOJUMOCTh UX IIPOBEPKH;

— I[IOHMMaHHUE CYIIHOCTU QJITOPUTMHYECKUX TMpEANUCAaHUH UM YMEHHE JEHCTBOBATH B
COOTBETCTBHUH C MPEJIOKEHHBIM aITOPUTMOM.

IIpenmeTrHble pe3yIbTAThI:

Yuciia 1 BbIYUCICHUSA.
Hppayuonanvnvie wucia

IlonnMaTh U UCIIOIB30BATh MpEACTABJICHUA O paCIIMPCHUN YHUCIIOBBIX MHOZKCCTB. Ilo3HakoMmsTCS €
IMOHATUEM HPpALUOHAIBHBIX YHUCCII.

OnepupoBaTh TOHATUAMM: KBaJpaTHbIH KOpPEHb, apU(PMETUYECKUN KBAJpPaTHBIM KOPEHb,
UPPALMOHAIIBHOE  YHCIO, HaXOAUTh, OLEHMUBATh KBAJpPAaTHbIE KOPHH, MCIOJIB3YysS IIpHU
HEOOXOJUMOCTH  KaJIbKYJISITOpP, BBINOJHATH  [PEOOpa3oBaHMsI  BBIPAXKEHUH,  COJEPIKAIIUX
KBaJpaTHbIE KOPHH, UCIOJIb3Ysl CBOWCTBA KOPHEH.

Hcnonb30BaTh HayalbHbIE MPECTABICHUS O MHOXKECTBE JEHCTBUTENIBHBIX YUCEI JUIsl CPAaBHEHUS,
OKpYIJIEHUS U BBIYMCICHUH, M300pakaTh JEHCTBHUTEIbHbIE YMCIA TOYKAMU Ha KOOPIAMHATHOU
MIPSAMOM.

Hcnonp3oBath 3amucu OOJBIIMX U MajbIX YHUCET C MOMOILIBIO JAECATUYHBIX ApoOed M cTeneHeu
gyuciaa 10, 3anuceIBaTh U OKPYIJIATH YMCIOBBIE 3HAUEHMS PEAJIBHBIX BEJIIMYMH C HMCIIOJIB30BAHUEM
Pa3HBIX CUCTEM U3MEPEHUN.

Jlenumocmeo.

OnepupoBarh MOHATHEM OCTaTKa IO MOJIYJIIO, NMPUMEHATH CBOWCTBA CPAaBHEHHWM 110 MOJIYIIIO,
HaxOJUTb OCTATKU CYMMBI U IIPOU3BEACHUS 110 JAHHOMY MOJYJIIO.

AJiredpanyecKkue BbIpaKeHUsl.

/pobno-payuonanvrule gvlpadicenus.

Haxomuth monmyctumbie 3HAaUCHHS TIEPEMEHHBIX B JPOOHO-PAIIMOHATBHBIX BEIPAKECHUSX.
[TpuMeHsSITh OCHOBHOE CBOMCTBO pallMOHAIBHOM IpOOH.

BreimonusaTe TpuBeneHue anreOpawueckux ApoOeit K oOlieMy 3HaMEHATeNl0, CIOXKEHHE,
YMHOKEHHE, JIeTICHNEe anreOpandecKux Ipooeid.



BBINONMHATE TOX/IECTBEHHBIE TPE0OPa30BaHUS PATMOHAIBHBIX BBIPAKCHHA.

[TpumeHnsaTh npeoOpa3oBaHMs BBIPAKEHUH U PELICHUS Pa3IMYHBIX 3aJad U3 MaTeMaTHKH,
CMEKHBIX ITPEIMETOB, U3 PEaIbHON IIPAKTUKHU.

Cmenenu.

[TpuMeHSATh MOHATHE CTENEHH C IeNBIM IOKa3aTeleM, BBIOIHATH MPeoOpa3oBaHUs BHIPAKEHUH,
COJIEpIKAIIMX CTEIEHHU C LEIbIM ITI0KA3aTEIEM.

HppayuonanvHule gvipasicenus.

HaxonuThs JomycTumble 3HaY€HHs MEPEMEHHBIX B BBIPAKEHMSX, COACpXKAIIUX apupMeTHdecKue
KBa/IpaTHbIE KOPHHU.

BoinonHATe peoOpa3zoBaHus UppallMOHAIbHBIX BBIPAXKEHUHN, UCIIONIb3YsI CBOMCTBA KOPHEH.
YpaBHeHMsI M HEPABEHCTBA.

Pematp kBagpaTHbIC ypaBHEHUS.

Pemate 1poOHO-paliioHaIbHBIE YPaBHEHUS.

Pemate nuHEHHBIE ypaBHEHHs C IlapaMeTpaMH, HECIIOXKHBIE CHCTEMbl JMHEHHBIX YpaBHEHUH C
napaMeTpamH.

[IpoBoauThL UCCIIENOBAaHMUS YPAaBHEHUMM U CHUCTEM YPaBHEHHUM, B TOM YMHCIE C NPUMEHEHUEM
rpaduyeckux mpeicTaBieHud (ycTaHaBIMBaTb, UMEET JM YPaBHEHUE WJIM CUCTEMA YpaBHEHHM
pelleHMs], €ClIi UIMEET, TO CKOJIBKO, U IIpoUee).

[lepexonuTs OT ciloBecHOW (OPMYIUPOBKH 3alauu K e€ anreOpandeckoil MOJEIH C IMOMOIIBIO
COCTABJICHUS YpaBHEHHS WJIM CHUCTEMbl YpPaBHEHUM, HHTEPIPETHUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4¥l MOTY4YeHHBIN pe3ysIbTarT.

[IpuMeHATH CBOWMCTBA YHCIOBBIX HEPABEHCTB JUIS CPABHEHUS, OLICHKH, pEIIATh JIMHEHHBIE
HEpaBEHCTBA C OJHOM MepeMEeHHOM M HuX CHCTEMBbl, JaBaThb I'paUUecKyl WLIIOCTPALUIO
MHOXKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUH.

[ToHMaTh W WCHONB30BaTh (PYHKIMOHAJIBHBIC TIOHATHS W S3bIK (TEPMHUHBI, CHMBOJUYCCKHE
0003HAYEHHUS), OMPEAENATh 3HaueHHe (PYHKIHMU MO 3HAYCHUIO apryMEHTa, OMpEeNeisiTh CBOWCTBA
¢byukumn 1o e€ rpaduky.

. # o
Crpouts rpadukn Qynxmuii y = x2,y = x3,y = Jx,y = Y= |x| , ommchIBaTH CBOICTBa

qrcnoBoi GpyHKIKHU 1O e€ TpaduKy.

COJAEPKAHUE NMPOT'PAMMBI YYEBHOI'O ITPEJIMETA «AJITEBPA»

IToBTOpenune kypca anredpsl 7 Kiaacca (6 yacos)

MHo:xecTBa M oniepauuu HaJg HUMU (7 yacoB)

MuoxectBa. [logmMHokectBa.  Omepauuu  HajJ  MHOXECTBaMH.  B3auMHO-0/IHO3HAYHOE
cootBeTcTBUE. PaBHOMOIITHEIC MHOXKecTBa. CUeTHBIE MHOYKECTBA.

PanunonanbHblie BoipaxkeHusi (44 yaca)

Pammonansubie ApoO6u. OCHOBHOE CBOWCTBO panuoOHaIbHOU ApoOu. CIoXeHWe W BBIUUTAHHE
paIoHaIbHBIX Jpo0eil ¢ OMHAKOBBHIMU 3HaMeHaTe s IMU. CIoKeHHE U BRIYUTAHHE PAIIMOHAIBHBIX
npo0el ¢ pa3HBIMH 3HAMEHATEISIMUA. Y MHOKECHHE U JIeJICHUE pallMOHAIBHBIX ApoOeii. Bo3Benenue
paroHaIbHON ApoOU B CTeNeHb. TOXKIAECTBEHHBIE MPEOOPa30BAHUS PAIMOHAIBHBIX BBIPAKCHHIM.
PaBHOCHIbHBIE ypaBHeHus. PanmonanpHbie ypaBHeHUS. CmeneHb ¢ yeaviM OMPUYAmMelbHbIM

. k ;
noxazamenem. Ceoticmea cmenetu ¢ yenvimM nokasameijem. CDYHKI_[I/ISI y=—Huce Fpa(bHK.
X

OcHoBblI Teopuu aeaumoctu (15 yacos)



Jenumocmo u ee ceoticmsa. /lenenue ¢ ocmamxom. HOH u HOK uucen. Bzaumno npocmole uucaa.
Ipusnaxu oerumocmu. Ilpocmole u cocmagnvle uuca.

HepasencrBa (17 yacoB)

UucnoBble HepaBeHCTBA M UX CBOMCTBA. ClI0O)KEHHME M YMHOKEHHME YHCIOBBIX HEPABEHCTB.
OneHuBanue 3HadyeHHUsl BblpakeHHd. HepaBeHcTBa ¢ ogHOM mnepemeHHOW. CucTeMbl U
COBOKYIHOCTH JIMHEHHBIX HEPABEHCTB C OJHOM TNIEPEeMEHHOW. VYpasnenuti u wHepasencmsa,
cooeparcawyue 3HaK MoOYJisl.

KBaaparubie kopuu. leiicrBuTesibHbIe uyncaa (30 yacoB)

dyakims y = x° u eé rpapux. KsaapaTHele kopHH. ApudMeTHUecKuii KBaJpaTHBIA KOPEHB.

MuoxectBO M ero siemeHThl. I[logMHOXkecTBO. Omnepanuu HajJ MHOXeCTBaMu. YHCIOBBIC
MHOXkecTBa. CBOMCTBAa apr(METHUECKOTO KBaJAPATHOTO KOPHS. TOXIECTBEHHBIC IPEeoOpa3oBaHUs

BBIpKEHUH, coiepKallluX KBaJpaTHbie KOpHU. DyHKIUSA y = Jx 1 eé rpaduk.

KBanparnbie ypaBHenus (32 yacoB)

KBanpartnsle ypaBHeHus. PemeHue HENONHBIX KBaApaTHBIX YypaBHeHHM. Dopmyna KopHen
KBaJpaTHOro ypaBHeHus. Teopema Buera. KBanpaTHelii TpéxuneH. Pemenne ypaBHEeHUH, KOTOPBIE
CBOIATCA K KBaJpAaTHBIM ypaBHEHUsAM. PallMOHaJIbHBIE ypaBHEHHUs KaK MAaTEMaTU4YECKUE MOJEIU
peanbHBIX CUTyalU.

MHuoro4sienbl (6 4acoB)
Henenne mHorousneHoB. Kopau MmHOorowieHos. Teopema besy. Llenoe panroHanbHOe ypaBHEHHE.
Teopusi BepOSITHOCTH U CTATHCTHUKA (7 4aCOB)

MHoxecTBO M noaMHOXecTBO. IIpumepsl MHOXECTB B OKpyskaroueM wmupe. Ilepeceuenue u
o0beMHeHne MHOXkecTB. Juarpammbl Oinepa. YucinoBble MHOXKecTBA. [Ipumepbl MHOXKECTB M3
KypcoB anreOpsl u reomerpuu. IlepeuncieHue 3JIEMEHTOB MHOXKECTB C  I[TOMOIIBIO
OpPraHM30BaHHOTO Nepedopa u npaBuia yMHOKeHUs. Dopmyrna BKIIOUEHUSA-UCKITIOUEHUS.

OneMeHTapHble coObITUS. BeposTHOCTH ciydaliHbIX COOBITMHA. ONBITBI ¢ PaBHOBO3MOXKHBIMHU
3JIEeMEHTapHBIMU COOBITUAMU. CyyaliHbIN BBIOOD.

N3mepenune paccenBaHus YUCIOBOr0 MaccuBa. Jlucnepcust U CTaHAApPTHOE OTKIOHEHHE YUCIOBOTO
HaOopa. CBOiICTBa JUCIEPCHMH M CTaHAAPTHOTO OTKJIOHEHHS. JlMarpaMMbl pacCeMBaHUS JIBYX
HaOII01aeMbIX BeIHUWH. JInHEeltHas CBS3b HA AMAarpaMMe PacCeHBAHMSL.

Hepeso. JlepeBo ciyuyaiiHOro skcnepuMeHTa. CBOMCTBA JAEPEBbEB: €IMHCTBEHHOCTb ITYTH, CBS3b
MEX/1y YACIIOM BepIIMH U unciaoM péodep. [lonsTue o miockux rpagax. Pemenne 3a1ad ¢ moMouiso
JIEPEBHEB.

Jlornueckue coro3bl «M» u «MJI». CBsa3b MCXKAY JIOTMYCCKHUMU COKO3aMH U OIICpalllsIMU Ha
MHOXXecTBaMU. Mcrnonap30BaHue JIOTHYECKUX COI030B B aﬂre6pe.

Cryuvaiinple COOBITHS KaK MHOXECTBAa 3JIEMEHTApHBIX COOBITHH. IIpOoTHBOMONIOKHBIE COOBITHS.
Onepanuu Haa coObITHIMEU. DOpMyIIa CI0KEHHS BEPOSTHOCTEH.

[IpaBUIO yMHOEHHsI BEpOSTHOCTEW. YCIOBHAas BEpOSATHOCTh. lIpencraBieHne ciry4aitHOTO
SKCIIEpUMEHTa B BHUJIE iepeBa. HezaBucumMblie cOOBITHS.

IToBTOpEHUE M cUcTEeMATH3ALUSA Y4eOHOr0 MaTepuaJia (3 yacoB)

OLHEHKA JOCTUKEHMS ITPEAMETHBIX PE3YJIBTATOB OCBOEHUA YYEBHOI'O
HNPEIMETA «AJI'EBPA»
Jlns olleHMBaHUSI JOCTMKEHMSI MPEIMETHBIX PEe3yJIbTaTOB OCBOCHMSI y4eOHOTo mIpeaMera
«Anredbpa» UCTONb3YyeTCs TPaIUIIMOHHAs YeThIpeX OallIbHas cCUCTeMa!



— oTMeTKa «5» («OTIMYHO») — YPOBEHb BBINOJIHEHUSI TPEOOBAaHUI KOHTPOJIbHO-U3MEPUTEIHHBIX
MaTepHaJIOB 3HAYUTEIHHO BhIIIE 0a30BOTO;

— OTMeTKa «4» («XOpOII0») — YPOBEHb BBIMOJHEHUS TPEOOBaHUI KOHTPOJIHHO-U3MEPUTEIHHBIX
MaTepHasoB BbIlIe 0a30BOT0;

— orMeTka «3» («yJOBJIETBOPUTEIIbHO») — YPOBEHb BBINOJIHEHHS] TPeOOBaHUN KOHTPOJIBHO-
U3MEPUTENIbHBIX ~MAaTepuaioB 0a30BBbI, COOTBETCTBYET OO0SA3aTE€IbHBIM MHHHMAJIbHBIM
TpeOOBaAHUSM;

— OTMeTKa «2» («HEYIIOBJIETBOPUTEIHHO») — YPOBEHb BBHINOJHEHHS TpeOOBaHMI KOHTPOJBHO-
MU3MEPUTENIbHBIX MAaTEPUAIOB HUXKE 0a30BOTO.

B xoxe mpoBeneHHs MOYPOUHBIX OLEHOYHBIX MPOILENYpP BBIICISIOTCS CIEAYIOUINE BUIBI

KOHTPOJISL:

—  npedsapumenvHublii  (OUAZHOCMUYECKUI) KOHMPOIb, KOTOPbIH TNPOBOAMTCH, 4YTOOLI
HU3YYUTh YPOBEHb FTOTOBHOCTH YYaIUXCS K BOCIPHUATHIO HOBOT'O MaTepuaa;

—  meKywjuil noypoyHslil KOHMPOJIb, KOTOPBIH CONPOBOXKAAET IMpolecc GOPMUPOBAHUS HOBBIX
3HAHUA M YMEHHUH; HCIIOJIb3YETCS YUHMTEJIeM KaK CPEICTBO CBOEBPEMEHHOW KOPPEKTUPOBKH
y4eOHOro Ipoliecca 1 NpeAaynpeskIeHIs HEYCIIEBAEMOCTH 00yYarOIINXCS;

—  memamuyecKuii KOHmMPOib, KOTOPbIA MPOBOAUTCS TOCTE M3YYCHHUS KAaKOW-THOO TEMbI WM
JIBYX HEOONBIIMX TEM, CBA3aHHBIX MEXIy COOOW JHMHEWHBIMH CBSI3SIMH, HCIOJIb3YETCS
y4HTEIeM JIJIS 000OIICHHS U CUCTeMaTH3aIksl Y9eOHOTO MaTepualia BCceid TeMBI;

—  UMOo2086bili KOHMPO.Ib, KOTOPBIN MPOBOJUTCS 110 OKOHYAHUIO TPUMECTpa (IIOIYroius) Uil roaa
C LIEJTIBIO OIICHUTD PE3yJIbTAaThl 00YUEeHUS 32 YUEOHBIH TO/I.

Kpurtepun oueHnBaHus yPOBHS IOCTUKEHUS NPeAMETHBIX pPe3yJIbTATOB

[Ipu ounecHMBaHMM ypPOBHS JOCTM)KEHHS IIPEIMETHBIX PE3YJIbTATOB  HCIOJB3YIOTCA
[IMCbMEHHBIE U YCTHBIE METO/bl KOHTPOJISL.

Hcnonb3yembie GOpMbI KOHTPOJIS: CAMOCTOsATEIbHAs paboTa, KOHTpOJIbHAsL paboTa, TecT,
3auer, MNpoekTHas pabdora. [IpUBETCTBYIOTCS KOMIIBIOTEpPHBIE TPE3CHTAMH Kak (dopma
IIPEABSBICHUS HHINBUAYAJIbHbIX TBOPUYECKUX 3aJaHUN.

3aveT (MUCbMEHHBIN HJIH YCTHBIN)

Pa3BepHyThIi OTBET YyuY€HUKA JIOJDKEH MPEICTaBIsATh COOON CBA3HOE, JIOTHYECKU
MOCJIEIOBATEIbHOE COOOLIEHWE Ha 3a/JaHHYI0 TEMY, IOKa3blBaTh €ro yMEHUE MPUMEHSThH
OTIpEIENIEHNs], IPABUIIA U TEOPEMBI.

OTBeT OLIEHUBAETCS OTMETKOM «5», €Clii YUeHUK:

* MIOJIHO PACKPbUI cojiepKaHue MaTepHuaia B o0beMe, MPeyCMOTPEHHOM MPOrpaMMoi U
y4eOHUKOM,

*  U3JIOKWI MaTepual TPaMOTHBIM  A3BIKOM B  OINpPEACICHHOM  JIOTUYECKOU
MIOCJIEI0BATENIBHOCTH, TOYHO MCIOJb3YsI MAaTEMaTHUYECKYO0 TEPMUHOJIOTHIO U CUMBOJIHUKY;

* IPABUJILHO BBIMIOJIHUI PUCYHKH, YEPTEXKH, rpaduKH, COMYTCTBYIOIUE OTBETY;

* TMOKa3aJl yYMEHUE WUIIOCTPUPOBATh TEOPETUUYECKUE IMOJOKEHHUSI KOHKPETHBIMU
pUMepaMu, IPUMEHATh UX B HOBOM CUTYallMH IIPU BBINOJHEHNUH NIPAKTUYECKOTO 3aaHuUs;

* MPOAEMOHCTPUPOBAT CHOPMUPOBAHHOCTh U YCTOWYMBOCTH HCIOJB3YEMBIX TpPHU
0TpabOTKe YMEHUI U HaBBIKOB, YCBOCHUE PAHEE U3YUEHHBIX COIYTCTBYIOIIMX BOIPOCOB;

* OTBEYaJI CAaMOCTOSITENbHO 0€3 HaBOJAIIUX BOMPOCOB yuuTess. Bo3MOXHBI OfHA - JBE
HETOYHOCTH TIPU OCBELIEHUH BTOPOCTEIIEHHBIX BOIIPOCOB MJIM B BBIKJIAJKaX, KOTOPbIE YUEHHUK
JIETKO MCIPaBUJI TIO 3aMEUYAHUIO YUUTEIS.

OTBeT OIIEHUBAETCS OTMETKOM «4», ecliu OH YJIOBJIETBOPSET B OCHOBHOM TpeOOBaHUSIM
Ha OIIEHKY «5», HO MPU 3TOM UMEET OJJUH U3 HEJAOCTATKOB:

* B M3JIOKEHUHU JONMyLIEHbl HeOojbIne MpoOenbl, HE HCKA3WBIIME MaTeMaTHYECKOe
coJiep>KaHHEe OTBETA;

* JIONMYILIEHbl OAWH — JIBa HEJOYETa IPHU OCBEUIEHUHM OCHOBHOIO COJAEP/KAHMS OTBETA,
UCIIpaBJICHHbIE IO 3aMEYAHHUIO YUHUTES;

* JIOMyLICHB OmMOKa uiau Oojiee ABYX HENOYETOB IPH OCBEIIEHHH BTOPOCTEHEHHBIX
BOIIPOCOB WJIM B BBIKJIAJKAX, JIETKO UCIPABJICHHBIE 10 3aMEYaHUIO YUUTES.

OtmeTka «3» CTaBUTCS B CIEAYIONIUX CIydasx:



* HEMOJIHO WJIM HEMOCIEI0BATEIbHO PACKPBITO COJIEp)KaHME MaTepualia, HO MOKa3aHO
o011Iee MOHMMaHKUE BOTIPOCA U MPOAEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIC JIS JadbHEHIIIETO
YCBOGHHUS TPOrpaMMHOTO MaTepuana (ompenencHHble «TpeOoBaHMSIMH K MaTeMaTHUYECKOM
MOATOTOBKE YUAIIUXCS»);

* WMEJUCh 3aTPyJHEHUS WJIH JONyIICHbl OIIMOKA B ONPEICICHUU TMOHSATHUH,
HCIIOJIb30BAHUY MaTEMAaTHYECKOW TEPMUHOJIOTHH, YePTEKaX, BBIKIIAIKaX, UCIIPABICHHBIC ITOCIIC
HECKOJIbKMX HABOJAIINX BOIPOCOB YUUTEIIS;

* YYCHHK HE€ CIIPAaBWJICSA C MPUMEHEHHUEM TEOPUHM B HOBOW CHUTYyaIlMH INPU BHITOJHCHUU
MPAKTUYECKOTO 3aJIaHMs, HO BBITTOJHUI 3aJjaHus 0053aTEeIbHOTO YPOBHS CJI0KHOCTH 10 JaHHOU
TEMC;

* IpU 3HAHUM TEOPETUUYECKOTO MaTepHralia BhISBICHA HEIOCTaTOUYHAS C(HOPMUPOBAHHOCTH
OCHOBHBIX YMEHUH U HABBIKOB.

OTMeTKa «2» CTaBUTCS B CICAYIOIIUX CITydasix:

* HE PACKpPBITO OCHOBHOE COJIepKaHUe YUeOHOTO MaTepuania;

* 00HApPY)KEHO HE3HAHWE WM HEIIOHMMaHHUE YUYCHHKOM OOJIbINeH Wi HanbOoJiee BayKHOU
yacTH y4eOHOTO MaTepuana;

* JIONYIIECHBI OIIMOKH B OMPEACIICHUN MOHATHH, IPU HCIIOJIb30BAHMH MaTeMaTHYECKOU
TEPMUHOJIOTHH, B PUCYHKaX, YepTeKaxX WK rpadukax, B BBEIKIAIKaX, KOTOPbIC HE MCIIPABICHBI
MOCJI€ HECKOJIBKUX HAaBOJAIIMX BOMPOCOB YUUTEIsS
TecT, MATEMATHYECKUI JUKTAHT

e OueHka «5» craBuTcs, ecnu ydamuiics:  BeimonHUI 90 - 100 % paboTsl

e OueHka «4» cTaBUTCs, eciu yqamuiics:  BemoiaHu1 70 - 89 % pabGoTtbl

e OueHka «3» cTaBUTCS, eciu yqamuiics:  BeImodaHWI 50 - 69 % paboTbl

e OrueHKa «2» CTaBUTCS, €CIH ydaiuiicss:  BeIMoHUI 10 50 % paboTsl
IucbMmenHble ( KOHTPOJIbHBIE U CAMOCTOSITEIbHbIE) PA0OTHI.

OTBeT OLIEHUBAETCSI OTMETKOM «5», €CIIH:

* paboTa BBINIOJHEHA MTOJTHOCTHIO;

* B JIOTMYECKUX PACCYKICHHUIX U 00OCHOBAHUU PELICHUS HET MPOOENIOB U OMIHOO0K;

* B PEIICHUH HET MAaTEMaTHYECKUX OMTHOOK (BO3MOYKHA OJTHA HETOUYHOCTh, OMKMCKA, KOTOpas

He SBJISETCS CIeJACTBUEM HEe3HAHUS WJIM HETIOHUMAaHHs y4eOHOTo MaTepuana).

OtMmeTKa «4» CTaBUTCS B CIIEAYIOIINX CIydasx:

* paboTa BBHITIOJHEHA MMOJHOCTHIO, HO 00OCHOBAHUS IIar0B PEIIeHNUs HeJOCTaTOUHBI (€CIH

yYMEHHE 000CHOBBIBATH PACCYKJICHUSI HE SIBJISUIOCH CIIEIIMAIBHBIM 00BEKTOM MPOBEPKHU);

* JIOMYIIEHBI O/IHA OIMNOKA WM CTh JIBa — TPU HEJA0YETA B BBIKIIAIKaX, PUCYHKAX,

yepTexax win rpadukax (€Ciau 3TU BUABI paOOT HE SBJSUTUCH CHIEIUATBHBIM 00BEKTOM

MIPOBEPKH).

OTMeTKa «3)» CTaBUTCS, ECIIU:

* J0omyIIeHo 0oJiee OHOM OMMOKY WK OoJiee IBYX — TPEX HEJJOUETOB B BBIKIIAJKAX,

yepTexax win rpadukax, Ho 00ydJaroIuiics o01aaaeT 00s3aTebHBIMUA YMEHUSIMU T10

MIPOBEPSIEMOI1 TEME.

OTMeTKa «2)» CTaBUTCS, ECIIU:

* JIOMYIIEHBI CYIIECTBEHHBIC OMMOKH, TTOKa3aBIINe, YTO 00yJaIOIIUNACS HE 00IagaeT

00s13aTeIFHBPIMU YMEHHSIMU TI0 TAHHOW T€ME B TIOJTHOW Mepe.

VYyutenb MOKET NOBBICUTh OTMETKY 33 OPUTMHAIBHBIN OTBET Ha BOIIPOC UM OPUTHHAIBHOE

perieHue 3aa4i, KOTOPhIE CBUACTEBCTBYIOT O BHICOKOM MaTEMaTUYECKOM Pa3BUTHHU

oOyuJarorerocs; 3a peiieHue 6oyee CI0XKHOW 3a/1a4il UK OTBET Ha OoJiee CI0KHBIN BOTIPOC,

MIPEIIOKEHHBIE 00YUYaIOIIEMYCs TOTIOTHUTEIBHO MOCTIE BBITIOIHEHUSI UM KaKUX-THO0

JIPYTHUX 3aJaHUMN.

IIpoexTHas padora.

Kpurepuu oneHnBaHus:

— oOmas KyJIbpTypa MpeAcTaBIeHHs UTOTOB MPOJICIaHHOM padoThI;

—  MHTepec K anredpe;

—  OpPUTHMHAJIBHOCTB, TBOPYECKOE CBOCOOpa3He MONTyUYSHHBIX PE3yIbTaTOB;



—  COJepKaTeNbHOCTh U XyJI0’KECTBEHHAsl IEHHOCTh COOPAaHHOI0 MaTepuaa;
—  BJaJIeHUE OCHOBHBIMHU, KJIIOUEBBIMU 3HAHUSMH I10 MPEAMETY;

—  TIOCTIEI0BATENbHOCTh, JIOTUKA U3JI0KEHUSI COOCTBEHHBIX MBICTICH;

—  XYJOXECTBEHHasi TPaMOTHOCTb U 3CTETUYHOCTh OPOPMIICHUS MTPEICTABICHHON paOOThI.

Texnuxo- Ouenxa «5» Ouenxa «4» Ouenxa «3» Ouenxa «2»
SKOHOMUYECKUE | CMAagUmcsi, eciiu cmaeumcs, eciu cmaeumcs, eciu cmasumcs, ecau
mpebosanUsl VUAUUUCSL: VUAUWUUCA: VYAUWUUCs: VUAUWUUCA:
O6HapyxuBaeT OOHapyXuBacT, B OOHapyXuBaeT O6HapyxuBaeT
MOJIHOE OCHOBHOM, TIOJTHOE | HEMOJHOE HE3HaHHUe
COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE OonbIel YacTi
COZIepKaHus JOKIaaa | JoKIana u JOKJIa/Ia v MpoieTIaHHON
u MIPOJEIIAaHHOMN MIPOJEIIaHHOMN IIPOEKTHOU
MPO/ICIaHHON paboTel. [IpaBunbHO | poeKTHOW paboThL. | PabOoTHI.
paboTEHIL. U YETKO OTBEYAET He moxeTt npaBuisHo| He moxxeT
3 [IpaBuibHO U YETKO | MOYTH HA BCE 1 YETKO OTBETHUTh Ha | MPaBHJIBHO U
awyuma OTBE€YACT Ha BCC ITIOCTAaBJICHHBIC OTACJIBbHBIC YETKO OTBETUTH
fpoexma MOCTaBJICHHbIC BOTIPOCHI. YMeeT, B | BOIIPOCHI. HAa MHOTHE
BOIIPOCHI. YMeeT OCHOBHOM, 3aTpyasHsercs BOIPOCHIL.
CaMOCTOSITEIIHHO CaMOCTOSATEIILHO CaMOCTOSITETILHO He moxer
MOJITBEPAUTH MOJITBEPAUTH MOJITBEPANUTH MOJITBEPANUTH
TEOPETUICCKUE TEOPETUUCCKHUE TEOPETHUECKOE TEOpPETUYCCKUE
IIOJIOKCHU A ITI0JIOKCHU A ITOJIO’KECHHUE IIOJIOKCHUA
KOHKPETHBIMHA KOHKPETHBIMHA KOHKPCTHBIMUA KOHKPCTHBIMUA
MpPUMEPAMH. pUMepaMu MpUMEpPaMH. MIPUMEPaMH.
ITevatHbIii BapyaHT ITeuatHblit BapuaHT ITeuaTHbrit PyxonucHbIN
(vm KoMIbrOTepHAs | (WJIM KOMITbIOTEpHAs | BapuaHT. Hermonxnoe | BapuaHT.
TIPE3CHTAITS). TIPE3SHTAIINS ). COOTBETCTBHE He cooterctBue
CooTBeTCTBHE CooTBeTCTBHE TpeOOBAHUIM TpeOOBAHUIM
TpeOOBaHUSIM TpeOOBaHUAM mpoekta. He BBITIOJIHCHUS
MOCJIEIOBATEILHOCTH | BBITOJTHEHUS COBCEM I'pPaMOTHOE | TIPOEKTA.
BBITOTHECHHUS MPOCKTA. U3TI0XKEHUE HerpamoTtHoe
MPOCKTA. I'pamoTHOE, B paszenos. U3JIOKEHUE BCEX
I'pamoTHOE, IOTHOE | OCHOBHOM, TIoJTHOE | HekadecTBeHHBbIE pa3zaenos.
M3JI0KECHUE BCEX U3JI0KEHHUE BCEX HarJIsHbIE OtcyrcTBUE
paszienos. paszenos. MaTepHalbl. HATJISTHBIX
Odpopwrenue Hanuune u kagectBo | KagecTBenHoe, Henonnoe MaTepualioB.
HATJISITHBIX HETIOJTHOE COOTBETCTBHE Ycrapeuue
npoexma MaTepHaIoB KOJINYECTBO TEXHOJIOTUIECKUX TEXHOJIOTHH
(wmumrocTpany, HaTJISITHBIX pa3paboTok 00paboTKH.
3apHCOBKH, MaTepHaloB. COBpPEMEHHBIM
¢ororpacdum, cxempl | CooTBeTCTBUE TpeOOBaHUSM.
U T.J.). TEXHOJIOTUIECKUX
CooTBeTcTBHE pa3paboTok
TEXHOJIOTHUECKUX COBPEMEHHBIM
pa3paboTok TpeOOBaHHSIM.
COBPEMEHHBIM
TpeOOBaHUSM.
DCTETUYHOCTD
BBIITOJIHCHUA.
BrinoaHeHHBIH BrinonHeHHbIH BrinonHeHHbIH BrinoaHeHHBIN
MPOIYKT MPOLYKT MPOIYKT UMEET NPOIYKT HE
COOTBETCTBYET U COOTBETCTBYET U OTKJIOHEHHE OT COOTBETCTBYET U
Ilpakmuueckas | moxer MOKET YKa3aHHOTO HE MOXET
HANPAGIEHHOCMb | UCTIONB30BATHCA 110 {CIIONB30BAThCS 110 Ha3HAYCHWUS, UCTIONB30BaTHCS
Ha3HAYCHHUIO, Ha3HAYEHUIO U MIPEAYCMOTPEHHOTO | 10 Ha3HAYEHHUIO.
NPEAYCMOTPEHHOMY | JOILYIIEHHBIE B IIPOEKTE, HO
TIpU pa3padoTKe OTKJIOHEHHS B MOXKET




IMPOCKTA.

MPOCKTC HC UMCIOT
MIPUHIUIINAIIBHOI'O
3HA4YCHUA.

HCIIONB30BaThCSA B
IpyroM
MIPaKTHIECKOM
NIPUMEHCHUHU.







MUWHUCTEPCTBO NPOCBEIMEHUS POCCUVCKON ®EJIEPAIINN
MunucrepcTBo 0011ero u npogeccMoOHaIbHOr0 00pa3oBanus PocrosBckoit
o0JsiacTu

Yupasienue oopaszosanus r.Taranpora

MAOY auneit Ne 28

PABOYAS ITPOI'PAMMA
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

yueOHoro npeamera «l'eomerpus. Yriy0JeHHbIH YPOBEHb)

JUTsl 00ydaromuxcs 8 kiacca

Ha 2023-2024 yueOHblii TO]1

Cocrasutens: i{CtapoBoiT Haranes lBaHOBHA:
ly4HTENb MaTEMATHKU

Taranpor 2023



HOACHUMTEJBHASA 3AIINCKA

JanHas pabouasi mporpamMma 110 reOMETpUU YIIyOJIEHHOTO yPOBHS JuId 8 Ki1acca

coCTaBJICHAa HAa OCHOBAHHUHU:

®denepanbHoro 3akoHa «0O0 oOpaszoBanuu B Poccwmiickoit denepanum» ot 29.12.2012
No273-D3 (B neficTBYIOIIEH PEAAKIIMN CO BCEMU U3MEHEHUSAMH U JIOTIOJIHEHUSIMH ),
denepalibHOTO TOCYAapCTBEHHOTO 00Pa30BATENBLHOTO CTAHAAPTa OCHOBHOTO OOIMIETO
o0Opa3oBaHMs, YTBEPKICHHBIM IpHKa3oM MUHUCTEpCTBAa 00pa3oBaHusl U Hayku Poccuiickoit
Oenepanmu ot 17.12.2010 Ne1897 (B aeiicTByromIeH penakium) (11 8,9-X KJ1accoB);
[Tpukaza MunucrepcTBa npocpenierus Poccuiickoit deaepanuu ot 11 gexadps 2020 r.
Ne 712 «O BHeceHMH W3MEHEHHH B HEKOTOpbIE (QelepalibHbIe TOCYJapCTBEHHBIC
oOpa3oBaTelibHbIe CTaHAPTHI 00IIero 00pa3oBaHusl IO BOIIPOCAM BOCIUTAHUS 00YUYaIOLTUXCA»,
¢ y4€TOoM MPUMEPHON MporpaMMbl BOCIUTAHHS (IPOTOKOJI perieHus (emepaabHOro y4eOHO-
METOJIMYECKOro 00bequHeH s 1o obmemy oopazoBanuio oT 02 urons 2020 1. Ne 2/20);
OenepanbHOl pabouelt TporpaMMbl MO MaTeMaTHKE, HAa YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHMsI, SBISIOMIEHCS CTPYKTYPHBIM 3JIEMEHTOM COJIEP’KATEIIBHOTO pa3jiejla OCHOBHOM
00pa3oBaTeNbHOM MporpaMMbl OCHOBHOTO 0011ero oopazoBanus MAQOY munes Ne 28;
OCHOBHOHM 00pa3oBaTeibHON MpOrpaMMbl OCHOBHOrO o0miero obpaszoBanuss MAOY nuues
No28;

aBTopckoi mporpammbl A.I'. Mepsnsk, B.b. Tlononckuii, SAxup M.C, Bxoasuieir B yueOHO-
METOJIMYECKUI KOMIUIEKT 10 MaTeMaTHKE C YIJIyOJeHHBIM U3yuyeHUEM MaTeMaTuKu s 7-11-
X KiaccoB (m3naTenbcTBO «BentaHa-I'pad»), ucnonb3yeMmblil Ui peanu3alud  JaHHOU
paboueii mporpaMmsl;

MOCTAaHOBJICHUS | TaBHOTO TOCYAapCTBEHHOTO caHuTapHoro Bpada P® ot 28 centsiOpst 2020
roga Ne28 «OO6 yrBepxknenun canutapubix npasun CII 2.4.3648-20 «CanurapHo-
SNUIEMUOJIOTHUECKHE TpeOOBaHMS K OpraHM3alMsiM BOCHUTaHMS W OOYy4YEeHMs, OTIbIXa U
0310pPOBJIEHUS I€TEN U MOJIOJAEKI;

[Tonoxenus o paboueit mporpaMme B MyHULIMIIAIbHOM aBTOHOMHOM 00111€00pa30BaTeIbHOM
yupexaenuu nuiee Ne 28, yreepaxaeHHoro npukasom no MAOY nuunero Ne 28 «01»07 2023
Ne437;

paboueii mporpammsl Boctiutauusg MAOY nunest Ne 28;

yuebHoro 1ana MAQOY nunes Ne28 Ha Tekymuil yaeOHbIH rof.

[lenu n3yyeHus Kypca reoMeTpuu B 8 Kiacce:

— 1)oco3HaHue 3HaYEHUS] TEOMETPUU JIJIsl IOBCETHEBHOM KU3HU YEJIOBEKA;

— 2)mpencraBieHHE O T€OMETPUHU Kak cepe MaTeMaTHYecKO JesTeNbHOCTH, 00 ATamax
e€ pa3BUTHSL, O €€ 3HAUMMOCTH I Pa3BUTUS LUBUIN3ALUY;

— 3)pa3zButue ymeHuil paborarb ¢ y4eOHbIM MaTeMaTH4YE€CKUM TEKCTOM (QHAJIM3UPOBATh,
U3BJIEKaTh HEOOXOIMMYI0 MH(POPMAIUIO), TOYHO M TPAMOTHO BBIpa)kaTh CBOM MBICIH C
IPUMEHEHNEM  MaTeMaTH4YeCKOM  TEPMHHOJIOTMM U CHUMBOJIMKHM, IPOBOJUTH
KJaccu(puKalum, Jorudeckre 000CHOBaHMS;

— 4)BnaseHue 60a30BBIM MOHATHUIHBIM alapaToOM 10 OCHOBHBIM pa3jiesiaM COJIepKaHUs;

— S)cucremaTHuyeckue 3HaHUA O PUTypax U UX CBOMCTBAX;

— 6)IIpaKTUYECKH 3HAYUMBbIE T€OMETPUUYECKHE YMEHUS U HABbIKM, YMEHUE IIPUMEHATD UX K
PEIIEHUI0 TEOMETPUUECKUX U HETeOMETPUUECKHX 3a]1a4, @ UMEHHO:

— u300paxarh (PUryphl Ha IOCKOCTH;

—  UCHOJb30BaTh T€OMETPUYECKUH SI3bIK /JIs1 ONMCAHUS MTPEIMETOB OKPY>KaIOIIEro MUPa;

—  U3MEpATH JJIMHBI OTPE3KOB, BEJIMUNHBI YTJIOB, BBIYUCIATH IUIOMIAU QUTYD;

— pacro3HaBaTh U U300pakaTh paBHbIE, CAMMETPUYHBIE U ITOJA00HBIE QUTYPBI;



—  BBINOJHATH MOCTPOCHUS TEOMETPUUECKHUX (DUTYP C MOMOIIBIO HUPKYJIS U JINHEHKH;

— 4YWTaTh U UCMOIb30BaTh MH(POPMAIIHIO, IPEACTABICHHYIO Ha YepTexax, CXeMax;

— TPOBOAUTH MPAKTHUECKHUE PACUETHI.

Jlannast paboyasi mporpaMma peanus3yeTcs yepe3 HCIOIb30BaHHe YISOHUKOB [0 T€OMETPUU

U y4eOHO-METOAMYECKUX IMOCOOMH, CO3JaHHBIX KOJUICKTHBOM aBTOPOM TOJ  peIaKIhei
A.I'.'Mep3msik («Benrana — I'pad»)

MECTO YYEBHOI'O IPEJAMETA «'EOMETPUS» B YYHEBHOM IIJIAHE

Vuebnas mporpamMma 110 reoMEeTpun COCTaBJICHA U3 pacye€Ta 4aCOB, YKa3aHHBIX B y‘le6HOM

miane MAOY nunest Ne28:

Kon-60 uacos 6 neoenio
Yacmu yuebnozo niana § xacc
OO0s3aTenbHast 4acTh y4eOHOTO TIaHa 2
Yacte ydyeOHOTO TUTaHA, (hopMHpyemast
Y4aCTHUKAMHU 00pa3oBaTeNbHBIX 1
OTHOILICHU I
UTOI'O 3

Takum oOpa3oM, u3yueHHE IeOMETpUM B § Kiacce MpelyCMaTpUBaeT pecypc y4yeOHOro

BpemMenn — 102 gaca (3 4aca B HeJIelt0)

@akTuyecku (C y4eToM ToAoBOro KajeHmapHoro rpaduka uHa 2020-2021 yuyeOHBIA TOA U

pacnucaHus 3aHITHIA) JaHHasg pabodas nporpamma paccuntana Ha 100 gac

Kommencamus HeJOCTaIONUX 2 yacoB OCYHICCTBJIACTCA 3a CHECT UTOT'OBOT'O IMMOBTOPCHM.

ININIAHUPYEMBIE PE3YJIBTATBI U3YUEHUA YYEBHOI'O ITPEJIMETA

«T'EOMETPUS»

N3ydyenne reoMeTpun CHocoOCTByeT (OPMHUPOBAHUIO Yy YUYALIUXCH JAUYHOCHIHBIX,

MEmManpeoMemHublX U NPeOMEnHbIX pe3yabmamos o0yUYCHHs, COOTBETCTBYIOLIMX TPEOOBAHHSIM
denepaibHOTO rOCYJapPCTBEHHOTO 00pa30BaTEILHOIO CTaHJaPTa OCHOBHOTO 00I111eTr0 00pa30oBaHUsI.

JIM4HOCTHBIE pe3y/IbTaThl:

BOCIIMTAHUE POCCUMCKOM Ipak1aHCKON MACHTUYHOCTHU: ATPUOTU3MA, YBakeHUs1 K OTeuecTny,
OCO3HaAHUS BKJIA/1a OTCYECTBEHHBIX YUEHBIX B PA3BUTHE MUPOBOM HAYKU;

OTBETCTBEHHOE OTHOIIEHHWE K YUYEHHIO, TOTOBHOCTb M CIOCOOHOCTh OOy4aromMXcs K
CaMOPA3BUTHUIO U CAMOOOPA30BaHHIO HA OCHOBE MOTHUBALMK K OOYYEHUIO U [TO3HAHHUIO;
OCO3HAHHBIN BBIOOP U MOCTPOECHME NajbHEHIIEH MHIUBUIYATBbHON TPaeKTOpUHU OOpa30BaHUS
Ha 0a3e OpHUEHTUPOBKH B Mupe npodeccuil U npodeccrnoHalbHbIX MPEINOUYTEHUN ¢ yu4ETOM
YCTOMUMBBIX NTO3HABATENIBHBIX HHTEPECOB, a TAKXKE HA OCHOBE (DOPMUPOBAHUS YBAXKHUTEIHHOTO
OTHOILIEHUS K TPYAY, PA3BUTHE OIbITA YYaCTHUS B COLIUAIBHO 3HAYMMOM TPY/E;

yMEHHE KOHTPOJIUPOBATh MPOLIECC U PE3YyJIbTaT Y4eOHON U MaTeMaTHUYEeCKON AESITEbHOCTH;
KPUTUYHOCTh ~ MBILIUICHUS, WHUIMATUBA, HAXOAYUBOCTb, AKTMBHOCTb IpU PEIICHHUH
MaTEeMaTUYEeCKUX 3a/1ad.

MeTanpeameTHbie pe3yJabTaThbl:

YMEHHE CaMOCTOSITENIbHO ONPENENSITh eI CBOEro 00y4eHHUs, CTaBUTh U (POPMYIUPOBATH IS
ceOs HOBBIe 3a7auM B yu€0e, pa3BUBaTh MOTHBBI M MHTEPEChl CBOEH IO3HABATEIbHOM
JIeATEIbHOCTH;

YMEHHE COOTHOCUTh CBOM JEHUCTBHA C IUIAHHPYEMBIMH pE3yJbTaTaMH, OCYIIECTBIIATH
KOHTPOJIb CBOEH JAEATENbHOCTH B IpOIEcCce JOCTHXKEHUS Pe3ysbTaTa, OMpeAessaTh CIIOCOObI
NEeNCTBUI B paMKax Mpe/IOKEHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATh CBOU JEHCTBUS
B COOTBETCTBUU C U3MEHSIOLIEHCS CUTyalUeH;

YMEHUE ONpeAessATh TMOHATHS, co3JaBaTh OO0OOIIEHHs, YCTaHaBIMBATh AaHAJOTHH,
KJIaCCU(UIIMPOBATH, CAMOCTOATEIHLHO BHIOMPATh OCHOBAHUS M KPUTEPHUH ISl Kilaccu(UKaluy;



— yMEHHE YCTaHaBJIMBATh NMPUYMHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE PACCYKICHHE,
yMO3aKII0YeHne (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTUN) U JIENaTh BHIBOJIBI;

— pa3BUTHE KOMIIETEHTHOCTH B 00JIACTU MCIOJIL30BaHUS UH (POPMAIIIOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHIA;

— TIepBOHAYaAJIbHBIC TIPEJICTABICHUS 00 UIEAX U O METOJaX MAaTeMAaTHKH KaK 00 YHUBEpPCAIbHOM
SI3bIKE HAYKW U TEXHUKHU, O CPEJICTBE MOJICITMPOBAHUS SIBJICHHUIA U TIPOIECCOB;

— YMEHHE BHJECTh MATEMAaTHYECKYIO 3a/lady B KOHTEKCTE MPOOJIEMHOW CHUTyallMil B JIPYTHX
JTUCIUIIIMHAX, B OKpYXKaIOeH KU3HU;

— yMEHHE HAaXOAWTh B PA3IMYHBIX HCTOYHHUKAX HH(POPMAIHIO, HEOOXOAUMYIO JUIS PEIICHUS
MaTEeMAaTHYECKUX 3aJa4, W TMPEACTABIATh €€ B TMOHATHOW ¢opMe, NMPUHUMATH PEIICHUE B
YCJIOBHSX HETOJTHOW WJIM N30BITOYHOMN, TOUHOM WIJIM BEPOSTHOCTHOW MH(POPMAIINH,

— yMEHHE IIOHMMAaTh W HCIIOJb30BaTh MATEMAaTHYECKHE CpPEACTBA HArisagHOCTH (Tpadukw,
TaOMIIBI, CXEMBI U JIP.) JUIsl WILTIOCTPAIlMU, HHTEPIPETALUHA, apTYMEHTAIIHH;

— yYMEHHE BBIJBUTATh THIOTE3bI IIPH PEIICHUN 3a7a91, TOHUMATh HEOOXOMMOCTh UX IIPOBEPKH;

— TIOHMMaHHWE CYIIHOCTH QJITOPUTMHYECKUX TMPEANUCAaHUA W YMEHHE JIeHCTBOBAaTh B
COOTBETCTBUHU C MPEI0KEHHBIM aJITOPUTMOM.

OcHOBHBIC HaNpaBJICHUS BOCIUTAHUS OOy4YaIOIIMXCS B paMKax y4yeOHOro MpeaMmeTra

«MaTeMaTHKa» CBOIATCS K:

— 0CO3HAHHE 3HAYCHHS MaTEMATHUKH B IIOBCECIHECBHOM KU3HU YEIIOBEKA,;

— (opMUpOBaHHE TPEACTABICHUN O COIMHUAIBHBIX, KYJIBTYPHBIX H HMCTOPUYECKUX (aKTOpax

CTaHOBJICHUS] MATEMATUICCKON HAYKH;

— MMOHUMaHHUE POJIM HH()OPMAITMOHHBIX ITPOIIECCOB B COBPEMEHHOM MHUPE;

— (¢dopMUpOBaHHWE NPEJCTABICHUNA O MAaTeMaTHKE KaK 4YacTH OOIIEYEIIOBEYeCKOH KYJIBTYPHI,

YHUBEPCAJIbHOM SI3bIKE HAYKH, IO3BOJISIOIIEM OMNKCHIBATh M HU3y4aTh pealibHbIe IPOLECCHl U

SIBJICHHMSL.

MopayJb paGoueii nporpaMMbl BOCIUTAHNUS «YPOYHAasi 1eATEJILHOCTDH) Pean30BaH yepe3
— TMPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (DOPM pabOThl: MHTEIUIEKTYaJIbHBIX UTD, JUCKYCCHUH,

paboThl B apax u jp.;

— opraHuzanuioo medCcTBa MOTHBHPOBAHHBIX W JIPYIAUPOBAHHBIX YyYaIIMXCS HAA HUX
HEYCIEBAIOIIUMHU OJTHOKIACCHUKAMH,

— HHUIMUPOBAHUE U MOJIEPIKKA UCCIEA0BATEIHCKON IEATEIHHOCTH MIKOJIHHUKOB;

— (opmupoBaHUE U pa3BUTHE AOBEPUTEIBHBIX OTHOIICHUN MEXIY YYUTENEM U YYECHHKAMHU,
CIOCOOCTBYIOIIUX MO3UTUBHOMY BOCIIPUSTHIO YUaIIUMUCS TPEOOBaHUN M MPOCHO yUHTES,
aKTHBU3AIIMH KX ITO3HABATCIIBHON JCATEILHOCTH;

— moOyXJIeHHE WIKOJBHUKOB COOI0OaTh HA YpOKE OOMICTPUHSATHIC HOPMBI TIOBEICHUS,
npaBuiia OOIIEHHSI CO CTAPIIMMHU (YUYUTENSIMH) U CBEPCTHUKAMHU (IIKOJLHUKAMHU );

— TMpUBJCUEHUE BHUMAHUS IIKOJHPHUKOB K IIEHHOCTHOMY acCIeKTy H3y4aeMbIX Ha YpOKe
ABJIEHUH, OpraHu3aius padoThl JeTel ¢ colMaabHO 3HAaUMMOM HH(popMannel — 00CcyXK1aTh,
BBICKa3bIBaTh MHCHHC;

— HCIIOJIb30BaHHME BOCIUTATENbHBIX BO3MOXHOCTEH COJEp)KaHusl yueOHOro mpeaMeTa uepes
JIEMOHCTPAIIMIO JIETSAM TPUMEPOB OTBETCTBEHHOT'O, TPAKIAHCKOTO ITOBEACHHMS, MTPOSBICHUS
YeIIOBEKOIIOOUS U JOOPOCEPICTHOCTH.

IIpeamMeTHbIE pe3yabTaThI:
«l'eomempuueckue uzypor»

* TIOJIb30BAThCS SI3BIKOM T'€OMETPHUM JJIS OMMCAHUS MPEIMETOB OKPY’KAIOLIEro MHpa M UX
B3aMMHOI'O PACIIOJIOKEHMS,

* pacro3HaBaTh M H300pakaTh Ha 4YepTeKax U PUCYHKAX reOMETpUYecKHe (PUrypsl U ux
KOH(UTypaIuu;

*  KJacCU(pUIMPOBATH T€OMETPUUECKUE PUTYPBI;

* HAXOAWTh 3HAYECHUS [UIMH JMHEWHBIX DJIIEMEHTOB (PUTYyp M WX OTHOIIEHUS, TPALyCHYIO
Mepy yriioB oT 0 o 180, mpumeHsist onpeaesieHnsi, CBOMCTBA U MMPU3HAKU (DUTYD U UX



3JIEMEHTOB, OTHOIIECHUS (PUTYp (PaBEHCTBO, MOJ00ME, CHMMETPHH, TIOBOPOT, MapalieTbHbIN
MIePEHOC);

* ONEpPUPOBATh C HAYAIHHBIMH MOHSTHSIMH TPUTOHOMETPUU U BBIMOJHATH DJIEMEHTapHEIC
orepanuy HaJl GYHKIUSIMH YTJIOB;

*  JIOKa3bIBaTh TEOPEMBI;

* pemiaTth 3a/a4d Ha JIOKA3aTEeNIbCTBO, OMHUPAsSCh HAa HM3YYCHHBIC CBOWCTBA UTYp H
OTHOIICHUN MEXy HUIMH U TIPUMEHSS U3y4YE€HHBIE METOJIbI 0KA3aTEIbCTB;

* pemaTth 3aJa4d Ha TIOCTPOCHUE, MPUMEHSS OCHOBHBIC AJITOPUTMBI IOCTPOCHHUS C
MIOMOIIBIO ITUPKYJIS U INHEHKY;

*  pemiaTh IJIAHUMETPUYECKHE 33]]a4i B IPOCTPAHCTBE.

* OBJAJETh METOJAMH PEIICHUS 3a/la4 Ha BBIYUCIICHUS W JIOKA3aTeNIbCTBA:
METOAOM OT MPOTUBHOTO, METO/IOM I101001s1, METOJIOM Tlepedopa BapHaHTOB U
METOIOM I'€OMETPUIECKHX MECT TOYCK;

* TNPUOOPECTH OMBIT IPUMEHEHHUS Are0pandeckoro 1 TPUrOHOMETPUYECKOTO ammapara u
ujel JBUKCHUS TPU PEIICHHH T€OMETPHUCCKUX 3a]1ad;

*  OBJIAZIETh TPAAULUMOHHON CXEMOMW PELICHHUS 3a]1a4 Ha IOCTPOEHHUE C
MIOMOIIBIO IIMPKYJISL W JIMHEWKH: aHAIN3, TIOCTPOCHHUE, TOKA3aTeIbCTBO U
HCCIICIOBAHHC;

* Hay4uThCS pelIaTh 3aJadyd Ha MOCTPOCHUE METOJIOM '€OMETPHUYECKOTO MECTa
TOYEK U METOJIOM MOI00USI.

«M3mepeHue 2eomempuyecKux eenUYUH»

*  WCHOJb30BaTh CBOMCTBA U3MEPEHUS IJIUH, IJIOMIA/ICH U YIJIOB MIPH PEIICHUH 3a]a4 Ha
HAXOXKJIEHUE JUTMHBI OTPE3Ka, JJIMHBI OKPY>KHOCTH, IJIUHBI IYyTH OKPYKHOCTH, TPayCHOMN
MEpBHI yIJIa;

*  BBIYUCIIATH IUIOIIAJHN TPEYTOIBHUKOB, IPSMOYTOJIbHUKOB, TApAJIJIEIOrPAMMOB, TPAIICIINIA;

*  BBIUUCIATH JUIMHBI JTUHEHHBIX 3JIE€MEHTOB (UIYp U MX YIJIbI, UCIONIB3YS (hOpMyIIbI
omanei ¢puryp;

e pemaTh 3a/Jla4d Ha JIOKa3aTeNbCTBO C HCMOJIb30BaHUEM (opmydn miomazaeit Gpuryp;

* pewmaTh MPaKTHYECKHE 3aJauyM, CBSI3aHHBIE C HAXOXJACHHEM I'€OMETPUYECKUX BEIUYMH
(ucrionb3yst MpU HEOOXOJUMOCTH CHPABOYHUKH U TEXHUUYECKUE CPEICTBA).

*  BBIUMCIATH IUIOUMAAU (UTYp, COCTABIEHHBIX W3 JBYX WIH OoJjee MpsMOYTrOJIbHHUKOB,
[apajuieJIorpaMMOB, TPEYTOJIbHUKOB;

*  BBIYUCIIATH IUIOLIAJM MHOTIOYIOJBHUKOB, HCIIOIb3Ys OTHOLIEHUS PAaBHOBEIMKOCTH U
PaBHOCOCTAaBJIICHHOCTH;

* IPUMEHATH AIreOpanvyeckuil ¥ TPUTOHOMETPUYECKUI ammapaT W UAEH JBUKEHHS NPU
pELICHUH 3a1a4 Ha BBIYUCIICHUE TUIOIAAEH MHOTOYTOJIbBHUKOB.

« I1emeHmuol 02UKU»

*  (dopMyIHUpOBaTh ONPEIEICHUS FEOMETPUUECKUX PUTYD;

*  HCIOJb30BaTh AKCUOMBI IIPU JOKA3aTEIbCTBE TEOPEM;

*  OHpeaensaTh HEOOXOAMMOE U JOCTATOUYHOE YCIOBHS B ()OPMYIHPOBKE TEOPEMBI,
(bopMyIHMpoBaTh MpsMbIE U 0OpaTHBIE TEOPEMBbI

*  UCHOJB30BaTh MPSMbIE U 0OpaTHbIE TEOPEMBI IS PEIICHUS 3a/1aY;

* MPHUMEHATH Pa3IHYHbIe TPUEMBI T0KA3aTEIBCTBA.

COLEPKAHUE YYEBHOI'O IPEAMETA «I'EOMETPUS»

8 kiaacc
I'eomeTpuueckue GUrypbnl




@urypsbl B reOMeTPUHU M B OKPY:KaieM Mupe. (5 4acoB)
['eomerpuueckas gurypa. BHyTpeHHss, BHEIIHSSA 001acTH GUTYpBI, rpaHulla. Beimykias u
HeBbImykJas ¢purypsl. [lnockas u Hemnockas GUrypsl.

MHoroyroJbHuKH. (24 yaca)

MHOroyrojapHUK, €ro 53JeMEHThl M CBoOiMcTBa. [IpaBUiIbHBIE MHOTIOYTOJIBHUKH. BBIMyKIibie
MHOTOYTroJbHUKH. CyMMa yIJIOB BBITYKJIOTO MHOTOYTOJIbHUKA.

Teopema  ®aneca. UYereipéxyronbHuku. [lapamnenorpamm.  CBoiicTBAa U NPU3HAKU
napajuienorpamma. [IpsmMoyroiabHuK, pomMO, KBaapaT, MX CBOIICTBa M MNpPU3HAKHU. [pamenus.
Cpennsist tuHus Tpaneuuu u e€ coiicrBa. Teopema BapunboHa.

BrnucanHble 1 ONMUCAHHBIE YeThIpexXyroJbHuku. (13 yacos)
OxpyxHOCTb M Kpyr. lleHTpanbHble U BIHCAHHbIE YIVIBl. BIucaHHble U ONUCAHHbIE
4eThIpEXYTOJbHUKY, UX CBOMCTBA U NMPU3HAKU. BriucaHHbIE U ONHMCAaHHBIE MHOTOYTOJIbHUKH.

IHomxoOue. (20 yacos)
[TponopumonaneHbie 0Tpe3ku, noaodue ¢uryp. [logobubie Tpeyronbuuku. [Ipu3Haku mompo0OHBIX

TPEYroJbHUKOB. OTHOIICHUS TUIONIAeH MOJOOHBIX QUTYP.

HN3MepeHne reoOMeTpHYECKHX BEJIHYHMH.

Besanunnbl (S yacos)

[lepumerp mHOroyrosibHMKa. BenuunHa BnucanHoro yria. [loHaTHs miiomaau MHOTOYTOJIbHHKA.
HaxosxieHue miomaay KkBajapara, IpsiMOYyroJIbHUKA, apajljIeiorpaMma, TpeyTrojabHUKA, Tpaneuu.
HN3mepenus u BpruuciaeHus. (15 yacon)

Perenue npsiMOyrobHBIX TPEYTOJIbHUKOB

MeTpI/IT-IeCKI/Ie COOTHOIICHHA B IPAMOYT'OJIbHOM TPECYTrOJIbHUKE

[Tnomamu. dopmynsl MJomMAIM MapajuienorpamMma, Tpamneuuu, (opmynsl [epona, ¢opmyna
IUIONIA/IM BBINYKJIOTO 4eTblpexyroiapHuka. Teopema IIudaropa, Iludaropossr Tpoiiku. Teopema
IItonemes. Teopema Uessl. Teopema MeHnenasi.

duaemeHTshl Joruku. (1 4aca)
HeoOxoaumoe 1 focTaToyHOE yCIOBUS. YIOTPEOIeHHE JOTHUECKHUX CBA3O0K eCll..., Mo ..., mo20d u
MOIbKO mMo2od.

I'eomerpus B ucropudeckom passuruu. (1 gyaca)
U3 ncropuu reomerpun. Tpuronomerpuss — Hayka 00 U3MEPEHUH TPEYTOJIbHUKOB.
JI. Diinep. ®anec. [Tudarop.

IToBTOpenue (15 yacoB)

OLEHKA AOCTUKEHUA NPEAMETHBIX PE3YJIbTATOB OCBOEHUA YYEBHOTI'O
INPEAMETA «TEOMETPHSA»
[l olleHUBaHHS JIOCTHXKEHUS MpeJMEeTHbIX pe3yJbTaTOB OCBOEHHS Yy4eOGHOTrO
npeaMeTa «['eoMeTpHUsI» UCTIOJIb3YETCH TPAJUIMOHHAS YeThIpex 6a/l/ibHasA CUCTEMA:
—  OTMeTKa «5» («OTJIIMYHO») — YPOBEHb BBINIOTHEHHUSI TPEOOBAHUI KOHTPOIHHO-U3MEPUTEITHHBIX
MaTepUajIoB 3HAUYUTENHHO BBIIIE 6a30BOTO;



— OTMeTKa «4» («XOpOoII0») — YPOBEHb BBHINOJIHEHUS TPEOOBAHUI KOHTPOJIbHO-U3MEPUTEIbHBIX
MaTepHaJoB BbIle 0a30BOTO;

— oTMeTKa «3» («yAOBJIETBOPUTEIILHO») — YPOBEHb BBIMOJIHEHUS TPeOOBaHUN KOHTPOJIBHO-
U3MEPUTENIBHBIX MaTepuajoB 0a30BbIH, COOTBETCTBYET O0s3aTEeIbHBIM MUHHMAJIbHBIM
TpeOOBaHUAM;

— OTMETKa «2» («HEeylOBJIETBOPUTEIbHO») — YPOBEHb BBIIOJHEHUS TPeOOBaHUN KOHTPOJIBHO-
U3MEPUTEINIbHBIX MAaTE€pPUaIoOB HIKE 0a30BOTrO.

B xoxe mpoBeneHUs MOYpPOUHBIX OLIEHOYHBIX MPOLEAYpP BBIIEISIOTCS CIEAYIOLUIUME BUJIbI

KOHTPOJIS:

—  npedsapumenvuulii  (OUAZHOCMUYECKUI) KOHMPOJb, KOTOPbIi TNPOBOAUTCH, YTOOBI
H3YyYUTh YPOBEHb FTOTOBHOCTH YYalllUXCsl K BOCIIPUATHIO HOBOI'O MaTepuaia,

—  meKywjuil nOypouHbslil KOHMPOIb, KOTOPBI CONPOBOXAaeT mpouecc GOPMUPOBAHUS HOBBIX
3HAaHUM M YMEHMI; MCIIOJb3yeTCs YyUUTENIeM KaK CpEICTBO CBOEBPEMEHHOH KOPPEKTHPOBKH
y4eOHOTO MpoLecca U MpeaynpekIeHIs HEyCIIeBaeMOCTH 00yYatOLINXCS;

—  memamuyecKuil KOHmMpPOib, KOTOPbIA TPOBOJUTCS TOCJIEC W3YYCHHUS KAKOW-THOO TEMBbI WIH
JBYX HEOOJBIIUX TEM, CBSA3aHHBIX MEXIYy COOOW JMHEWHBIMU CBA3SIMM; MCIOJIb3YeTCs
yuuTesaeM Juisi 0000IIeHNs U CUCTEMaTH3alMsl y4eOHOro MaTepualia Bcel TEMBbI;

—  UmMOo2086blli KOHMPO.Ib, KOTOPHII IPOBOAUTCS 110 OKOHYAHUIO TPUMECTpa (IIOJIYrous) Uilu roja
C IIETIBIO OLICHHUTH PE3YJIbTaThl O0yUYeHHS 32 yUSOHBIH TO/.

Kpurtepun oneHnBaHus yPOBHSA JOCTH/KCHUS NIPEAMETHBIX Pe3yJbTaTOB

IIpn oueHMBaHUMM yPOBHS JOCTHXKEHUS IPEAMETHBIX PE3YJIBTaTOB  HMCIOJB3YIOTCSA
IIMCbMEHHBIE U YCTHBIE METOBI KOHTPOJISL.

Hcnonb3yembie (GOpMBI KOHTPOJIS: YCTHBI M NHCbMeHHBbIE ompoc B ¢opme
CaAMOCTOSITEJILHOM PadoThl, MATEMATHYECKOI0 JMKTAHTA, T€CTa, KOHTPOJbLHOH PadOThI.
[IpuBETCTBYIOTCSI KOMIBIOTEPHBIC MPE3CHTALUMU KaK (opMa MpPenbsBICHUS WHINBUIYAITbHBIX
TBOPYECKMX 3aJaHUM.

Yemmuwtii onpoc

VYcTHBI onpoc SBJISIETCS OJHUM M3 OCHOBHBIX, CIIOCOOOB yuyeTa 3HAaHMH y4alluxcsl 10
reomeTpun. Pa3BepHYTHII OTBET yu€HHMKAa JOJDKEH IMPEJICTaBIATh COOON CBSI3HOE, JIOTMYECKH
MIOCJIEI0BATENbHOE COOOIIEHHEe Ha 3aJaHHYI0 TeMy, I[IOKa3bIBaTb €ro YyMEHHE MPUMEHSTh
OINpeeIICHus, IPAaBUJIa U TEOPEMBI.

OTBeT OLIeHNBAETCs OTMETKOM «5», €CIIM yUYEHUK:
* MOJIHO PACKpbUI COJIEp’)KaHHWE MaTepuana B 00beMe, NPeAyCMOTPEHHOM MpOrpaMMoN U
y4eOHUKOM,
* W3JI0KMJI MaTepuall I'PAMOTHBIM S3BIKOM B OIPEACIICHHOM JIOTMYECKON II0CIIEL0BATEIbHOCTH,
TOYHO HCIIOJIb3YSl MAaTEMAaTUYECKYI0 TEPMHUHOJIOTHIO U CHMBOJIHKY;
* IPaBUJILHO BBIMIOJIHWII PUCYHKH, YEPTEKH, rpauKu, COIYTCTBYIOLIHE OTBETY;
* [I0Ka3aJl YMEHHME HIUIIOCTPUPOBATh TEOPETUYECKUE IIOJIOKEHUSI KOHKPETHBIMH IIPUMEPAMH,
IIPUMEHATH X B HOBOM CUTyalluy NP BBIIOJIHEHUN IPAKTUYECKOTO 3aJaHUS;
* MPOJEMOHCTPUPOBAT CHOPMUPOBAHHOCTh M YCTOMYMBOCTH MCIIOJNB3YEMBIX IPH OTpabOTKe
YMEHUH U HAaBBIKOB, YCBOCHUE PAHEE U3YUYECHHBIX COIYTCTBYIOIIUX BOIIPOCOB;
* OTBEYAJI CAMOCTOSITENIBHO 0€3 HAaBOASIIUX BONPOCOB yuuTens. Bo3MOXHBI 01HA - 1BE HETOYHOCTHU
IIPH OCBEIICHUHM BTOPOCTEIIEHHBIX BOIIPOCOB MJIM B BBIKIIAJKAX, KOTOPBIE YYEHUK JIETKO UCIIPABUI
10 3aMEUYaHUI0 YUUTEIIS.

OTBeT OLIEHMBAETCs OTMETKOM «4», €Clii OH YJOBJIETBOPSET B OCHOBHOM TpeOOBaHUSAM Ha

OILIEHKY «5», HO IIPH 3TOM UMEET OJIMH U3 HEJJOCTATKOB:
* B M3JIO)KEHUH JIOMYIIEHBI HEOOIbIINe MpoOenbl, HE MCKAa3MBIIME MAaTEeMaTHUYECKOE COZIEpIKaHue
OTBETA;
* JIOIYIICHBI OJVH — J{BAa HEJ0UETA IIPU OCBEILIEHUH OCHOBHOI'O COECPKAHUS OTBETA, UCIIPABICHHBIC
10 3aMEUYaHUI0 YUUTES;
* JIOMYIIEHBI OMKOKa WK 0oJee IBYX HEeI0UETOB MPH OCBEIIEHUH BTOPOCTEIIEHHBIX BOIPOCOB HITU
B BBIKJIQJIKAX, JIETKO UCIIPABIICHHBIE M0 3aMEYAHUIO YUHUTEIIS.

OtmeTKa «3» CTaBUTCS B CIEAYIOIINX CIy4asx:



* HEMOJIHO WJIM HEMOCIEJO0BaTEIbHO PACKPHITO COJICpKaHHE MaTepuaia, HO IOKa3aHo oOimee
MMOHUMaHUE BOIIPOCA U MPOJEMOHCTPUPOBAHBI YMEHHUS, TOCTATOYHBIE JJIs1 JAIBHEHIIIETO YCBOCHUS
MporpaMMHOTO MaTepuana (ompeneneHHble «TpebGoBaHMSIMH K MaTEeMAaTHYECKOH TOJTOTOBKE
YYAIIHAXC»);
* WMENUCh 3aTPYAHCHHUS WM JIOMYIICHBl OIMMOKH B OIPEACICHHHM MOHSATHHA, HCIOJIb30BaHUU
MaTeMaTUYeCKOW TEPMHUHOJIOTHH, YEPTEKax, BBIKJIAJIKaX, HCIPABICHHBIC IIOCIE HECKOJIbKUX
HABOJISIIIIUX BOIIPOCOB YUUTEIS;
* YYEHUK HE CIpPaBWJICA C TNPUMEHCHHEM TEOPUH B HOBOM CHUTYallMM TIPU BBITIOJIHCHUH
MPaKTUYECKOTO 3aJaHus, HO BBITIOJHUI 33JIaHUs 00S3aTEIIBHOTO YPOBHS CIIOKHOCTH IO JAHHOM
TEeME;
* MpU 3HAHUM TEOPETHYECKOTO MaTepHalia BBISBICHA HEJA0CTaTO4YHAs C(HOPMUPOBAHHOCTD
OCHOBHBIX YMEHUM U HABBIKOB.

OTMeTKa «2» CTaBUTCS B CICAYIOIIUX CIIydasx:
* HE PACKPHITO OCHOBHOE COJICpKAHKME yIeOHOTO MaTepHaia;
* 0OHApPYXKEHO HE3HAHHWE WJIM HEMOHUMaHHWE YYEHUKOM OOJbIIeH WM HanboJsiee BaXKHOW YacTH
y4eOHOT0 MaTepuana;
* JIONyIIEHbl OIIMOKKM B OMNpEIeJICHUH TOHATUH, MpPH UCHOJIb30BAaHUU MaTEeMaTHYECKON
TEPMUHOJIOTUH, B PUCYHKAX, YEPTEKaX WM IpauKax, B BBIKIAJKAX, KOTOPHIE HE HCIPABICHBI
MocJie HECKOJIBKUX HABOJSAIINX BOIPOCOB YUUTEIS
IHucemennsiii onpoc (caMmocTosiTeNbHAs pab0oTa, MATEMAaTUYCCKUH JTUKTAHT, TECT).

e  Quyenka «5» cmasumcs, ecau yuawuiicsa:  BeIoaHUI 90 - 100 % paboTs

o  Oyenka «4» cmasumcs, eciu yuawutics:  BoinonHUI 70 - 89 % paboTsl

o  Oyenka «3» cmasumcs, eciu yuawuticsi.  BboIoNHUI 50 - 69 % paboThI

° Oyenxa «2» cmasumcs, eciu ydawuticsa:  BhIIOTHWI 110 50 % paboThI
Iucomennvie KOHmpobLHBIE pAOOMBL.

OTBET OIIEHUBACTCS OTMETKOM «5», eCiu:

M pa60Ta BBIIIOJIHCHA ITOJIHOCTBIO,
® B JIOTUYCCKUX PACCYKACHUAX U 000CHOBaHHH PCUICHUA HET HpO66J’IOB u OI_HI/I6OK;
® B pCIICHNU HECT MaTCMAaTHYCCKUX omunboK (BOSMO}KHa OJHa HCTOYHOCTb, OITMCKA, KOTOpasd

HE SIBJISIETCS CJIECTBUEM HE3HAHMs WM HEMOHUMAaHUs y4eOHOro MaTepHuana).
OtmeTKa «4» CTaBUTCS B CIEAYIOIIUX CIy4asx:

. paboTa BBINOJIHEHA MOJIHOCTHIO, HO OOOCHOBAHHUS IIarOB PEIIEHUs] HEJOCTATOYHBI (eCiIH
yMeHHE 000CHOBBIBATH PACCYK/I€HUS HE SIBISUIOCH CIEIMATIBHBIM 00BbEKTOM IPOBEPKH);
. JIOMyIIEHbl OFHa OlMOKa WJIM €cTh JiBa — TPU HEJO4YETa B BBIKJIAJKAX, PUCYHKaXx,

yeprexax Win rpadukax (€ciu 3TH BUJIbI pabOT HE SIBJISITUCH CIEIMATIbHBIM 00BbEKTOM MPOBEPKH).
OtMmeTka «3» CTaBUTCS, €CIIU:
. JIOTIyIIEHO Oosiee OAHOM OWMOKM WM Oojiee JBYX — TPEX HEI0YETOB B BBIKJIAJKaXx,
yepTexkax Win rpadukax, Ho o0ydaromuiics obaanaeT 00g3aTeabHBIMI YMEHUIMU 110 POBEpsieMOon
TEMeE.
OtMeTKa «2» CTaBUTCS, €CIIU:
. JIOTYIIIEHbI CYIIECTBEHHBIE OIIMOKM, TOKAa3aBIINE, 4YTO OOywaromuics He oOiamgaeT
00s13aTeIbHBIMUA YMEHUSIMH 110 JJAHHOM TeMe B MOJTHON Mepe.
Y4uTenb MOXET MOBBICHTH OTMETKY 332 OPHTHHAJIBHBIN OTBET Ha BOMIPOC WM OPHTHHAIBHOE
peleHre 3aJa4y, KOTOphle CBHUICTEIbCTBYIOT O BBICOKOM MaT€MaTHUYECKOM pa3BUTUHU
oOyuJarolierocs; 3a perieHue 0osee CI0XXKHOM 3a/ayd WM OTBET Ha 0OoJiee CIOXKHBIM BOMpOC,
IpeUIoKEHHbIE 00ydJaroneMycsi JONOJHUTEIBHO MOCIE BBIMOJIHEHUS UM KaKUX-JIHOO IPYrux
3aJaHuH.
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HOACHUMTEJBHASA 3AIINCKA

Jannas paboyas mporpamMma o anreOpe yriyOJeHHOTo YpOBHS s 9 kinacca

COCTaBJICHA HAa OCHOBAaHHUU: HaHHaﬂ pa60qa}1 IporpamMma COCTaBJICHA HAa OCHOBAHHM:

OenepanbHoro 3akoHa «00 oOpa3oBanumu B Poccuiickoit ®enepanum» ot 29.12.2012
No273-®3 (B neiicTByIOMIEH PEIAKIIMN CO BCEMU U3MEHEHUSMH U JIOTIOJTHEHUSIMH ).

@®enepalbHOTO TOCYAAPCTBEHHOIO 00OpPa30BAaTEIBHOIO CTaHAApPTa OCHOBHOIO OOIIETo
o0Opa3oBaHUs, YTBEPKICHHBIM MpHKa3oM MUHUCTEpCTBa 00pa3oBaHusl U Hayku Poccuiickoi
Oenepann ot 17.12.2010 Ne1897 (B neiicTByIoOIIEH peaaKkIum)

[Tpukaza MunuctepcTBa npocsenienus Poccuiickoit @enepanun ot 11 gexadps 2020 r.

No 712 «O BHeceHMHM W3MEHEHHUW B HEKOTOpbhle (henepanbHble TOCYIapCTBEHHBIC
oOpa3oBaTenbHbIe CTAaHAAPTHI 00IIer0 0Opa30BaHUS 110 BOIIPOCAM BOCIUTAHUS 00yUYaIOIIUXCS,
¢ yu€TOM MPHUMEPHOI MporpamMmbl BOCHHUTAaHMS (IIPOTOKOJ pelieHus (enepaabHOro ydeOHO-
METOJIMIECKOT0 00beuHEeHHS 110 o0memy oopazoanuio oT 02 uroHs 2020 1. Ne 2/20).
OenepanbHOll pabouell mporpaMMbl MO MaTeMaTHKE, Ha YPOBHE OCHOBHOIO OOILEro
0o0pa3oBaHusl, ABISIOLIEHCS CTPYKTYPHBIM 3JIEMEHTOM COJIEP’KaTEIbHOIO pasjiesa OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO 0011Iero oopaszoBanuss MAQOY nunes Ne 28.

OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO o0miero obpazoBanuss MAOY nwuies
Ne28§;

[ToctanoBnenust I'1aBHOrO rocygapcTBeHHOro caHuTapHoro Bpada P® ot 28 centsops 2020
roga Ne28 «O06 yrBepxknenun canutapasix npaBun CII 2.4.3648-20 «CanurapHo-
SMHUIEMHUOIOTUYECKHE TPeOOBaHUS K OpraHW3alMsM BOCHHUTAHUS W OOYyYEHUS, OTIbIXa H
03710POBJICHUS I€TEN U MOJIOJEKI.

ABtopckoii nporpammsl A.I'. Mep3sinsk, B.b. Ilononckuii, Axkup M.C , Bxoasieit B yueOHO-
METOJIMYECKUI KOMIUIEKT [0 MaTeMaTHKe ¢ yIriyOJeHHBIM U3yuYeHUEM MaTeMaTHKu s 7-11-
X KkimaccoB (u3nmarenbcTBO «Bentana-I'pady»), ucmonb3yemsblil mjis peayiM3aliiyd  JTaHHOU
paboyeil mporpaMMsl.

[Tonoxxenus o paboyeil mporpaMMe B MyHHUIUIIAIbHOM aBTOHOMHOM 0011€00pa30BaTeIbHOM
yupexxaeHun auiee Ne 28, yrBepkaeHHoro npukazom no MAOY nuuero Ne 28 «01» 07 2023
Ne 437;

Pa6oueit nporpammsl Bociutanust MAOY munes Ne 28.

VYyebnoro mnana MAOY nunies Ne28 Ha Tekymuii yaeOHBIN TOI.

[{enu nzydyenus Kypca anreOpsl B 9 kiacce:
chopMupoBaTh MIPAKTUYECKUE HaBBIKH BBIIIOJIHEHUS YCTHBIX, MMHMChbMEHHBIX,
WHCTPYMEHTAJIbHBIX BEIYMCIIEHUN, PA3BUTh BRIYUCIUTENBHYIO KYJIbTYPY;
OBJIAJICTh CUMBOJIMYECKHM  SI3BIKOM  aireOphl, BbIpaboTaTh  (HOPMaAIBHO-ONIEPATHBHBIC
anreOpanvecKkue yMEHUS W Hay4YUThCS MPUMEHSATh WX K PEHICHUI0O MaTeMAaTHYeCKUX H
HeMaTeMaTHYeCKHUX 3aJ1ay4;
WM3YYHTh CBOWCTBA © TpaduKU DIEMEHTApHBIX (YHKIMNA, HAYYUTHCS HCIOIH30BATh
(byHKIMOHATBHO-TpaQUUECKHe TPEJICTABICHUS JJIs ONUCAaHWA W aHallh3a pPEabHBIX
3aBHCUMOCTEM;
pPa3BUTh JIOTMYECKOE MBIIUICHHE W PEeYb — YMEHHUS JIOTHYEeCKH OOOCHOBBIBATH CYXKIEHUS,
MPOBOJIUTHh HECJIOKHBIE CHCTEMATH3allMM, NPUBOAUTH MPHUMEPHI W  KOHTPIPUMEDPHI,



WCTIOJBb30BATh Pa3IMYHbIC S3bIKKM  MAaTEMAaTHKH (CIIOBECHBIH, CUMBOJIMYECKUN, rpaduIecKuil)
JUTSL WILTIOCTPALMU, UHTEPIPETALMK, apIYMEHTALMU U 10Ka3aTEIbCTBA;

— chopMupoBaTh NpeACTaBICHUA 00 H3yyaeMbIX IOHATHSAX M METOJaX Kak BayKHEHIIMX
CpPEICTBaX MaTeMaTHYECKOr0 MOJIEIUPOBAHUS PEAIBHBIX IIPOLECCOB U SIBJICHUM.

JanHas paGodas nmporpamma peajau3yercsl yepe3 MCI0JIb30BaHHe YUEOHUKOB 0 anredpe u
y4eOHO-METOIMYECKUX TTOCOOUH, CO3/TaHHBIX KOJUIEKTUBOM aBTOPOM NoJ penakiuein A.I'.Mep3msik
(«BenTana — I'pad»)

MECTO YYEBHOI'O NPEJIMETA «AJI'EBPA» B YYEBHOM IIJIAHE
YyeOHasi mporpamMma 1o ajnreOpe cocTaBjeHa M3 pacyera 4acoB, YKa3aHHBIX B YYeOHOM ILTaHE
MAOY nures Ne28:

OJI-BO 4aCOB B HEACIIIO
9 knacc

Yactu ydaeOHOTO IIaHa
Ob6s3arenbHas yacTh y4eOHOTO IJIaHa 3
Yacte yuebHOro 1uTaHa, (opMupyeMas
y4aCTHHKaMHU o0pa3oBaTeNbHBIX 2
OTHOILIEHU I
HUTOIO 5

Taxum 00Opazom, Ha 3Tarie OCHOBHOTO 00IIeTro 00pa3oBaHus B 9 Kiacce U3ydeHue anreOpbl
Ha 3Tarie IpeycCMaTpuBaeT pecypc yueOHoro BpeMeHr — 165 yacoB (5 4acoB B HEAEIIO).

®dakTHuecku (C y4eToM rojioBoro kayeHmapHoro rpaduka Ha 2020-2021 yueOHBIA roa u
pacrnivcaHus 3aHsATHI) JaHHas pabouas mporpamma paccuuTaHa Ha 157 yac B ron. Komnencarus
HEJOCTAIOUINX YaCOB OCYIIECTBIISIETCS 3a CUET YaCOB MOBTOPEHUS.

INJIAHUPYEMBIE PE3YJIBTATHI U3YUEHUSA YUEBHOI'O IIPE/IMETA
«AJITEBPA»

N3yuenne anreOpsl CHOCOOCTBYET (POPMUPOBAHUIO Y  YYAIIUXCS JUYHOCHIHBIX,
MemanpeomMenHslX U npeoMemHblX pe3yibmamoe 00yUeHUs, COOTBETCTBYIOLUIMX TpeOOBaHUIM
(benepabHOTO TOCYIAPCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa OCHOBHOT'O 0011IeT0 00pa30oBaHus.

JIn4HOCTHBIE pe3yIbTaThl:

— BOCIHMTaHUE POCCUNCKOMN I'pakJaHCKON UAECHTUYHOCTHU: IATPUOTH3MA, YBakeHUs K OTeuecTBy,
OCO3HaHUS BKJIAJIa OTEYECTBEHHBIX YUYEHBIX B Pa3BUTHE MUPOBOM HAYKH;

— OTBETCTBEHHOE OTHOIIEHHWE K YYEHHIO, TOTOBHOCTh U CIIOCOOHOCTh OOydYaroImuxcs K
CaMOPa3BUTHUIO U CAaMOOOPA30BaHMIO HA OCHOBE MOTHBAIIMH K 00yUEHHIO U TO3HAHUIO;

— OCO3HaHHBIH BBHIOOP M MOCTPOEHHUE AalbHEHIeH MHIUBUAYAIbHOW TPaeKTOpUU 0Opa3oBaHUs
Ha 0a3e OpUEHTUPOBKH B MHUpe Mpodeccuil U NMpoPecCUOHANbHBIX MPEANOYTEHUH C y4ETOM
YCTOMYUBBIX TTO3HABATENBHBIX HHTEPECOB, a TAKXKE HA OCHOBE (DOPMUPOBAHUS YBAKUTEIHLHOTO
OTHOLIEHUS K TPyAY, PA3BUTHE ONBITA YYaCTHUS B COLUAIBHO 3HAYUMOM TPY/E;

— YMEHHE KOHTPOJIMPOBATH MPOLIECC U pe3ybTaT yueOHOW U MaTeMaTUYECKOM 1€ TeIbHOCTH;

— KPWUTHYHOCTb MBIIUJICHUS, WHUIMATUBA, HAXOJYMBOCTb, AaKTUBHOCTb IPHU PEIICHUH
MaTE€MaTHYECKHUX 3a/a4.

MeTtanpeamMeTHbie pe3yJbTaThl:

— YMEHHE CaMOCTOSTEIHHO ONpPEAENATh LeJIU CBOEro 00yUYeHus, CTaBUTh U (OPMYIHPOBATH IS
ceOss HOBbIE 3a7auM B yu€0e, pa3BUBaTh MOTHBBI W MHTEPEChl CBOEH IO3HABATEIbHOM
NeSITeNIbHOCTH;



— YMEHHE COOTHOCUTh CBOM JCHCTBUSA C IUIAHUPYEMBIMH pPE3yJIbTaTaMH, OCYIIECTBIATH
KOHTpPOJIb CBOEW NIEATENBHOCTH B IPOLIECCE JOCTUKEHHUS PE3yJbTaTa, ONPENEsTh CIOCOObI
JIEHCTBUI B paMKax MPEJIOKCHHBIX YCIOBUN M TPEOOBAaHMM, KOPPEKTUPOBATH CBOM JICHCTBHS
B COOTBETCTBHM C U3MEHSIOLIEHCS CUTYAIUEN;

— YMEHHE OIpeaensaTh TMOHATHS, CO37aBaTh OOOOINEHHWS, YCTAaHABIMBATH AHAJIOTHH,
KJIacCU(UIUPOBATH, CAMOCTOATEIHLHO BHIOMPATh OCHOBAHUS M KPUTEPHH ISl KilacCU(UKALINM;

— yMEHHUE YCTaHaBJIUBATh IIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE PacCyXkICHHUE,
yMO3aKJII0ueHHEe (MHIYKTUBHOE, JEAYKTUBHOE U 110 aHAJIOTUH) U JI€JIaTh BHIBOJIBI;

— pa3BUTHE KOMIICTEHTHOCTH B 00JIACTH MCIOJIb30BaHUS UH (POPMAIIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHI;

— IepBOHAYANLHBIC TPEICTABICHUS 00 HIIEAX U O METOJaX MaTeMAaTUKH Kak 00 yHHBEpCaIbHOM
SI3bIKE€ HAYKU U TEXHUKH, O CPEJCTBE MOJACIIUPOBAHHUS SIBICHUI U IIPOLECCOB;

— YMEHHE BHJETh MaTeMaTHYEeCKyl0 3aJlady B KOHTEKCTE MPOOJIEeMHOW CHUTyallMl B JIPYTHX
JTUCIUILINHAX, B OKPYXKaIOIEH KU3HH,

— yMEHHE HaXOJWTh B PA3JIMYHBIX MCTOYHUKAX HMH(POPMALMIO, HEOOXOAUMYIO JUISI PEIICHHS
MaTeMaTHYeCKUX 3aJlady, W TMPEACTaBIATh €€ B MOHATHON (dopMe, MPUHHMATH PEIICHHE B
YCIJIOBUSIX HETIOJHOM WM U30BITOYHOM, TOUHOHN WM BEPOSATHOCTHON MH(pOpMAaLINH;

— YMEHHE TIOHMMATh W WCIOJh30BaTh MAaTEMAaTUYCCKUE CPEACTBA HAIIIHOCTH (TpaduKw,
TaOJIULIBI, CXEMBI U JIP.) VIS WUTIOCTPAINK, HHTEPIPETAIINH, apTyMEHTAIIUN;

— YMEHHE BBIJIBUTaTh TUIIOTE3bI IIPH PEIICHUH 33]1a4l, TOHUMAaTh HEOOXOJUMOCTh UX TPOBEPKH;

— I[IOHMMaHHE CYIIHOCTU QJITOPUTMHYECKUX TMpEANUCAaHUM UM yYMEHHE JEHCTBOBATH B
COOTBETCTBHUH C MPE/JIOKEHHBIM aJITOPUTMOM.

OcHOBHbIE  HampaBJIEHUS BOCHUTAaHUS oOOydYaloImUXCs B pamMKax y4yeOHOro mpeaMmera

«MaTemaTuka» CBOASTCS K:

— OCO3HAHUE 3HAYCHMSI MATEMAaTHUKU B TIOBCETHEBHOM JKU3HU YEJIOBEKA;

— (GOpMHUPOBAaHHE TMPEJACTABICHUN O COIHAIBHBIX, KYJIBTYPHBIX H HMCTOPUYECKUX (PaKTOpax

CTaHOBJICHUS] MAaTEMAaTUYECKON HAYKU;

— MOHUMAaHUE PO UH(HOPMAITMOHHBIX TIPOILIECCOB B COBPEMEHHOM MUDE;
— ¢opMupoBaHHE TPEACTABICHUNA O MaTeMaTHKe KaK YacTH OOIIe4YelloBeYeCKOH KyIbTYpBHI,

YHUBEPCAIBHOM S3bIKE HAyKH, MO3BOJISIOLIEM ONUCHIBATH W H3yuyaTh peajbHbIE MNPOLECCH U

SIBJICHHUSI.
Moayab pabo4eii MporpaMMbl BOCIUTAHUSA «Y POUYHasi 1eTeIbHOCTb) Peajin30BaH yepe3

— TMPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (HOPM pabOThl: HHTEIIEKTYaIbHBIX UTP, TUCKYCCHH,
paboThI B apax u Jip.;

— opra"uzanuio 1medcTBa MOTHBHPOBAHHBIX U JPYIUPOBAHHBIX YYAIIUXCSA HAI UX
HEYCIEBAOIINMU OJIHOKIIACCHUKAMU;

— HMHUIMUPOBAHUE U MOJAEPKKA UCCIIEI0BATENBCKON AEATEIbHOCTH MIKOJIbHUKOB;

— (opMHpOBaHHE U PA3BUTHE JIOBEPUTEIHHBIX OTHOIICHUN MEXIYy YUUTEIEM W yUEHHUKaMH,
CIOCOOCTBYIOIIUX TTO3UTUBHOMY BOCTIPUSATHIO YUYAIIMMHCS TPeOOBAHUN M MPOCHO yUuuTes,
AKTUBHU3AIIMH UX TTO3HABATEILHOMN JESTEIHHOCTH,

— mOoOyXXJIeHHE IIKOJbHUKOB COOJIONAaTh Ha YpOKEe OOIIENPUHATHIE HOPMBI TIOBEICHMUS,
MpaBmia OOIIEHHSI CO CTAPIIMMHU (YUUTENSIMH) U CBEPCTHUKAMU (IIKOJIbHUKAMHU );

— TMpUBIICEYEHHWE BHUMAHUS IIKOJHbHUKOB K LIEHHOCTHOMY AacCHEeKTy H3y4aeMbIX Ha YpOKe
SIBIICHUH, OpraHu3aius paboThl JeTeil ¢ CONMaNbHO 3HAYMMON HHQOpMAIHe — 00CYKAaTh,
BBICKa3bIBaTh MHEHHE;

— HCIONIb30BaHHE BOCHUTATENHHBIX BO3MOXKHOCTEH COJEepKaHUS yueOHOro IMpeaMera yepes
JEMOHCTPAIHIO JCTSIM MPUMEPOB OTBETCTBEHHOTO, TPAYKIAHCKOTO MTOBEICHHUS, TTPOSIBICHUS
YEJIOBEKOJTFOOHS ¥ T0OPOCEPACUHOCTH.



IIpenmeTHble pe3yJbTaThl:

«Anzedopauueckue sviparxcenusn

OTICPUPOBATH MOHSATUSMHU: TOXKACCTBO, TOXKICCTBEHHOE MPEOOpa3oBaHNE, peliaTh 3a/1a4H,
cojepxkaiine OyKBeHHbIC JaHHBIE, padoTaTh ¢ popMyiamu;

BBITIOJIHATH PE0Opa30BaHus BHIPAKEHUM, COACPKAIINX CTEIIEHU C LEJIbIMU MOKa3aTeasIMu
U KBaJpaTHbIC KOPHH;

BBINIOJIHATH TOXK/IECTBEHHBIE MPE0Opa30BaHMs PAllMOHATIBLHBIX BHIPAXKEHHI HA OCHOBE
MpaBUJI ACHCTBUIN HaJ MHOTOYJIEHAMU U alNreOpandecKuMu Ipo0sMu;

pacIio3HaBaTh YaCTHBIC BHUJIbI MHOTOYJICHOB (B YaCTHOCTH, CHMMETPUIECKUE) U
HCITOJIB30BaTh X COOTBETCTBYIOIIHNE CBOWCTBA,

HAXOJIUTh KOPHU MHOTOYWICHOB.

BBITIOJIHATH MHOTOIIIATOBBIC MMPE0OPa30BaAHMS PANIMOHATBHBIX BRIPAKCHHM, TPUMCHSISI
HIUPOKHIA HAOOp CITOCOOOB U MPUEMOB;

MPUMEHSATH TOX/IECTBEHHBIE MTPeoOpa30BaHUs IIsl PEIICHHs 3a7a4 U3 PA3THUHbBIX
paszenoB Kypca.

«Ypaenenun»

pemaTh OCHOBHBIC BH/IbI PAIMOHATBHBIX YPABHEHUH C OJTHOM MIEPEMEHHON, CUCTEMBI JIBYX
YpaBHEHUH C ABYMS IEPECMCHHBIMH,

pemaTh YpaBHCHHUS, COJIEpIKalIiue 3HAK MOIYJIS, YPAaBHCHHS C ITApaMeTpaMu, YPAaBHCHHSI C
JIBYMS TIEPEMEHHBIMU;

MOHUMAaTh YpaBHEHHE KaK BaXKHEHIIIYI0O MAaTEMAaTUUECKYIO MOJIEb AJIs OMUCAHUS U
M3Yy4YeHHUs Pa3HOOOpa3HBIX pealbHbIX CUTYaIlui, peliaTh TEKCTOBBIE 3a/1auu anredpanye-
CKHM METOJIOM;

MPUMEHSATH rpaguuecKue IpeaCcTaBICHUs ISl UCCIIeI0BAHMS YPABHEHUM C OHON U IBYMS
MepEeMEHHBIMU, HUCCIIEIOBAHUS U PEIICHUS CHCTEM YPaBHEHHUI C IBYMs MTePEMEHHBIMHU.
OBJIQJICTH CICIIHATBHBIMA TPUEMAMU PEIICHHS YPAaBHCHUI U CHCTEM YPaBHEHUH, B TOM
quciie OMKBAPATHBIX , PAIMOHAIBHBIX; YBEPCHHO MTPUMEHSTD aIapaT ypaBHCHUH JJIs
pereHus: pa3HooOpa3HbBIX 3a7a9 U3 MATEMaTUKH, CME@KHBIX MTPEAMETOB, MPAKTHKU;
MPUMEHSTH rpapUIecKre MPEJACTABICHUS IJIs1 UCCIICI0OBAHNS YPABHCHHM, CHCTEM
ypaBHEHUH, cofiepKamux OyKBEHHbIE KOO (HUIIUESHTHI.

«Hepaeencmea»

MOHUMATh TEPMHUHOJIOTHIO M CHMBOJIMKY, CBSI3aHHBIC C OTHOIIICHUEM HEPABEHCTBA,
CBOMCTBA YHCIIOBBIX HCPABCHCTR;

peniaTh HepaBeHCTBA, CUCTEMBI U COBOKYITHOCTH HEPABEHCTB C OJHON MEPEMEHHOM;
penaTh KBaJapaTHbIe HEPABEHCTBA, HCTIONIB3YS rpapUUeCKuil METOJ U METOJ] HHTEPBAJIOB;
pelaTh HepaBeHCTBA, COJIepIKAIINE 3HAK MOTYJIS;

HCCJIeIOBATh M pellaTh HEPABEHCTBA C MMapaMeTpamu;

JIOKa3bIBaTh HEPABCHCTRA;



UCII0JI30BaTh HEPABEHCTBA MEXK]ly CPEITHUMHU BEJIMYMHAMU U HepaBeHCTBO Komm —
ByHAKOBCKOIO I peleHnss MaTeMaTHYeCKUX 3a1a4 U J0Ka3aTelbCTB HEPABEHCTB;
pelaTh HEPaBEHCTBA U CUCTEMBI HEPABEHCTB C JABYMs IIEPEMEHHBIMU;

IIPUMEHATH alapaT HEPABEHCTB IIPHU PELIECHUU 3a/1a4 U3 Pa3INYHBIX Pa3ZeiIoB Kypca U
CMEXHBIX IUCLHUIIINH.

OCBOUTb Pa3HOOOpa3HbIe NPUEMBI JOKA3aTEIbCTBA HEPABEHCTB; YBEPEHHO IPUMEHSATh
anmnapatr HEpaBeHCTB U CHCTEM HEPAaBEHCTB JUIS PELICHUs pa3HOOOPa3HbIX MaTeMaTH-
YECKMX M IPAKTUYECKUX 3a/1a4, a TAKXKE 3a1a4 U3 CMEKHBIX JUCLUIUINH;

OPUMEHATH IpaduyecKue MpeCTaBICHUS I UCCIECIOBAHMS HEPABEHCTB M CHCTEM
HEPABEHCTB C IapaMeTpPaMH.

«Dyukyuu»

NOHMMATh U UCIOJIb30BaTh (PYHKIIMOHAIbHBIE TIOHATHUS, S3bIK (TEPMUHBI, CAMBOJINYECKHE
0003HaYCHHUS);

HOHUMATh (DYHKIHUIO KaK BaKHEHIIYI0O MaTEMaTHYECKYI0 MOJIENb JIJIsl ONUCAHUS
IIPOLIECCOB U ABJIEHUH OKPY:KAIOIIEro MUPA, IPUMEHATh ()YHKIIMOHAIBHBIN A3BIK JUIS
OINMCaHUs U MCCIIEOBAHUS 3aBUCUMOCTEN MKy (PU3NUECKUMHU, SKOHOMUYECKUMHU U
TOMY MOJJOOHBIMU BETMYMHAMU;

CTPOUTH TPapUKHU dJIEMEHTAPHBIX (YHKIIUH, HCCIEI0BATh CBOMCTBA YMCIOBBIX (DYHKITHIA
Ha OCHOBE M3yUYEHUs CBOMCTB UX IPauKOB;

CTPOUTH rpaduKu GYHKIHH ¢ TOMOUIBIO0 TEOMETPUIECKUX MTpeodpa3oBanuii Guryp.
IPOBOJIUTH UCCIIEIOBAHMS, CBSI3aHHBIE C U3yUYEHUEM CBOWCTB (DYHKLUMN, B TOM YHCIIE C
HCIIOJIb30BaHUEM KOMIIBIOTEPA; HA OCHOBE I'paMKOB U3YUECHHBIX (DYHKIUI CTPOUTH OoJiee
CJI0KHbIE TpaduKu (KyCOUHO-3aJaHHbIE, O «BBIKOJIOTBIMU» TOYKAMU U T. I1.);
UCIOJIb30BaTh (GYHKIIMOHATIbHBIE IPECTABICHUS U CBOMCTBA (DYHKUMI A pelIeHUS
MaTeMaTUYECKUX 3a/1a4 U3 Pa3JIMYHbIX Pa3eroB Kypca.

«Yucnoewvle nocnedogamenvHocmu

MIOHUMATh U UCI0JIb30BaTh SA3BIK MOCIEA0BATEIIBHOCTEN (TEPMHUHBI, CHMBOIMYECKHE
0003HaUYeHNUs ),

OPUMEHATH (HOPMYIIbI, CBSI3aHHBIE C apU(PMETUUECKON U reOMETPUUECKOI Mporpeccuei, u
anmnapart, cOpMHPOBAaHHBIA IPU U3YUEHUH JPYTHUX Pa3/eioB Kypca, K pelIeHHIO 3a/1a4, B
TOM YHCJIE C KOHTEKCTOM U3 PEaabHOMU KU3HU;

MIOHUMAaTh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C [IOHATUEM IIpeelia
[IOCJIEJ0BaTEIbHOCTH;

IIPUMEHSATH ITOHATHE NPEAEIIA MOCIEI0BATENIbHOCTH ISl ONPENEIICHHUS CXOIAIIENCs
MTOCJIE0BAaTEIBHOCTH.

pematb KOMOMHUPOBAHHBIE 33]1a4M C MPUMEHEHHEM (OpMYJI M-T0 YJI€HA U CYMMBI IT
MEPBBIX YWICHOB apu(PMETHUECKON U TeOMETPUUECKON MPOTrpecCuil, IPUMEHsISI IPU 3TOM
annapaT ypaBHEHUH U HEPABEHCTB;

NOHUMATh apU(PMETUYECKYIO M TE€OMETPHUUECKYIO MTPOrPecCrur Kak (QyHKIIMU HATypaIbHOIO
apryMeHTa; CBA3BIBATh apU(PMETHUUECKYIO IPOTPECCHIO C TUHEHHBIM POCTOM, T€0-
METPUUYECKYIO0 — C IKCIIOHEHIUAIbHBIM POCTOM

«Inemenmul RPUKIAOHOU MAMEMAMUKU)

COCTaBIIITh MATEMATUYECKUE MOJENH PEAIbHBIX CUTYallMi M pelIaTh IPUKJIIAIHBIE 3a1a4H;
MIPOBOJIUTH MPOLIEHTHBIE PACUETHI, IPUMEHATH (OPMYITY CIOKHBIX MPOLEHTOB AJIS



pelIeHus 3a1ad4;

*  HCIIOJB30BaTh B XOJI€ PELICHU 3a7a4 JIEMEHTAPHbIE [IPECTABIICHUS, CBSI3aHHBIC C
npUOIMKEHHBIMH 3HAUYEHUSIMU BEIMYUH;

*  IPEACTaBIAThH JAHHBIE B BUJIE€ TA0JIUL, KPYTOBBIX U CTOJIOUYATHIX AUArpaMM, I'pauKoOB;
HCIOJIb30BaTh IPOCTEHIINE CLIOCOOBI IIPEACTABICHUS U aHAIN3a CTATUCTUYECKUX JaHHBIX:
cpelHee 3HauYeHue, MoJla, pa3Max, MeJlMaHa BbIOOPKH.

*  TIOHATh, YTO YUCIIOBBIE JaHHBIE, KOTOPBIE UCIIOIB3YOTCS AJIsl XapaKTEPUCTUKU OOBEKTOB
OKpYKaIOIIEero MUpa, ABISAIOTCSA MPEUMYIIECTBEHHO MPUOIMKEHHBIMU, YTO 10 3aITUCH
npUOIMKEHHBIX 3HAYCHHM, COIepKAUXCA B UHOOPMALMOHHBIX HCTOYHUKAX, MOYKHO
CYIIUTh O MOTPEIIHOCTH MPHUOIMIKEHNUS;

*  OpUOOPECTH ONBIT IOCTPOCHUS U U3YUYEHUSI MAaTEMAaTUUECKUX MOJIEIEH;

-+ npuoOpecTy NepBOHAYAIBHBIN ONBIT OpraHu3al cOopa JaHHBIX MPH MIPOBEICHUN
CTaTUCTUYECKOI'0 UCCICAOBAHUs, OCYLICCTBIIATh UX aHAIU3, IPEICTABIATE PE3YJIbTAThI
HCCIIEIOBaHMs B BU/I€ TaOJIUIBI, JHArpaMMBbl.

COIAEPKXAHHUE YYEBHOI' O IPEMETA «AJI'EBPA»

Conepkanne Kypca ainreOpel B 7—9 Kiaccax MpPEACTaBICHO B BHUIE CICAYIOIIMX
COJIEPKaTENbHBIX Pa3eNoB: «AJjredpa», «HUuciaoBble MHOKeCTBa», «DYHKIUW», «DJIeMeHTHI
NPUKJIATHON MATEMATHKI», «AJIredpa B HCTOPHYECKOM Pa3BUTHI.

Copepxanue pasaena «Auaredpa» Qopmupyer 3HaHMS O MaTEMaTUYECKOM S3BIKE,
HEOOXOTUMBIC JIJIsi PEIICHUS MAaTeMaTHYCCKUX 3a7ad, 3a/1ad U3 CMEKHBIX JIUCIUIUIMH, a TaKXKe
MpakTUYeCKuX 3anad. l3ydeHume wMarepuana crnocoOCTByeT (OPMHUPOBAHUIO Y ydYaILIUXCA
MaTEMaTHYECKOTO armapara penieHus 3a7ad ¢ IOMOIIBI0 YpPaBHEHWH, CHCTEM YpaBHCHHN W
HEpaBeHCTB. Marepuajl JaHHOrO pas3jena MpeJCTaBIeH B  acleKTe, CIOCOOCTBYIOIEM
(OPMHUPOBAHUIO Y yUAITUXCS YMEHUS MOIb30BaThCs aaroputMaMu. CyliecTBEHHAs POJb MPH ATOM
OTBOJUTCS  PA3BUTHIO  QITOPUTMHYECKOTO  MBIIUICHHS —  BRXKHOM  COCTaBJISIOIICH
HMHTENIEKTYallbHOTO PA3BUTHS YEIIOBEKA.

Conepxanme pasnena «UncaoBble MHOMKECTBA» HAIEJICHO Ha MaTEMAaTHYECKOE Pa3BUTHE
ydaimxcs, (popMUpoBaHUE y HUX YMEHHS TOYHO, CXKATO M SICHO W3JIaraTh MBICIH B YCTHOU H
MUCHMEHHOW peun. MaTepual pasjiena pa3BuBaeT MOHATHE O YUCIIE, KOTOPOE CBS3aHO C H3yYSHHEM
JEHUCTBUTENBHBIX YHCET.

Lenb comepxanus pasznena « DyHKIUH» — TOTyYeHUE MKOTbHUKAMU KOHKPETHBIX 3HAHHH
o (pyHKIIMH KaK BaKHEHIIEH MaTeMaTUYECKOM MOJENH I OMMCAHUS U UCCIIeIOBAaHUS TIPOIECCOB U
SABIICHUI  OKpyaromero Mupa. COOTBETCTBYIOIIMI MaTepuad CHocOOCTBYET Pa3BUTHIO
BOOOpaKEHUSI M TBOPYECKUX CHOCOOHOCTEH ydaluxcs, YMEHHUS HCIOJIb30BaTh PA3NUYHbBIE S3BIKH
MaTeMaTHUKH (CIIOBECHBIN, CAMBOJIMUECKUH, Tpa(UUeCKHii).

Cogepxanue paszzena «JaeMeHThl NPUKJIATHOH MaTeMATHKI PACKPBIBAET MPHUKIATHOE
M TIPaKTHYECKOE 3HAYCHHE MAaTeMaTHKH B COBPEMEHHOM MHpe. Marepwal JaHHOTO pasjenna
croco6cTByeT (OPMUPOBAHUIO YMEHUS MPEACTABIATh U aHATH3UPOBATH PA3IMYHYI0 WHPOPMAIIHUIO,
MTOHMMAHHIO BEPOSTHOCTHOTO XapaKTepa peaabHbIX 3aBUCUMOCTEH.

Paznen «Auirebpa B HCTOPHYECKOM Pa3BUTHM» TpeAHa3HA4YeH uis (hopMHUpOBaHUS
MPEJICTABJICHAA O MaTeMaTHKe KaK YacTH YeJIOBEYeCKOW KYJBTYpbI, JUIS OOIIETro pa3BHTHS
IIKOJIbHUKOB, CO3/IaHUS KYJIbTYPHO-UCTOPHUUECKON CpeIbl 0OYUIECHUSI.

9 kjaacc

IHoBTOpeHne MmaTtepuaJia 8 kiacca (6 4acon)



1. ®yukuumn (25 yacos)

[lepemennbie BenuuuHbl, MMOoHATHE (yHKUMU. Crnocobbl 3amanus GyHkuuu. [padux
¢bynkuun. Jluneitnas gynkmus. Oyakmmu | X |, [x], {x}, sqn x, &/x. IIpeoGpa3oBanue rpaduxos
GbyHKIMA (MapauienbHBIA TIEPeHoC, pacTsbkeHue, ckartue). Iloctpoenune rpadukoB yHKIHH,
colepkammx 3HaK Monyis. Ksampartuunas ¢yHKuus. 3aBUCHMOCTh CBOWMCTB KBaJpaTHUHON
Gynktun x> + px + g or xoddpduuuentos p u ¢. IlpuMepsl 3aBUCHMOCTEH, BBIPAKAIOMIUXCS
KBaJapaTu4yHOW ¢yHKuueil. JpoObHo-nuHeliHas ¢(yHKOUsS U ee Tpaduk. YeTHble W HEUYETHBIC
¢bynkuu. Bospacraromue u yObiBatomue QyHkuuu. HaunGomnbliee M HauMeHblIee 3HAYCHHS
¢byHKIMK Ha TpoMexyTKe. TOUKM MakcuMyMa ¥ MUHUMYyMa. [Ipumepsl rcciaenoBaHus HEKOTOPBIX
panMoHanbHBIX (PYHKIUH W mocTpoeHue rpadukoB ux ¢ynknuil. [loctpoenue rpaduka GyHKIUHA
1/f . Yrenue rpadukoB QpyHKIUI.

[IpumeHeHre CBOWCTB KBaJApaTUUYHOM (YHKUIMU K pEHICHUIO 3a]ad Ha HaXOXKJICHUE
HauOOJBIINX W HAMMEHbIIMX 3HadeHWH. [loHATHE O mMpoCTEHIIMX MaTeMaTHYeCKHX MOJIEIX.
OyHKINH B SKOHOMHKE.

2. KBagpaTnunas pynkums.(9 yacon)

KBanpatnunas (ynkuus, rpaduk KBaapaTHYHOH (YHKIMH, OCh Iapaboibl, (opmyna
abcuuccbl mapadosibl, HapaBIeHUE BETBEH apadoibl, aITOPUTM [TOCTPOECHHUS [1apadoIIbl.

3. YpaBHeHuUs, HepaBEHCTBA U UX cUCTeMBbI (56 yacoB)

YpaBHeHHS U X CHCTEMBbI .
VYpaBHEeHUsI C OJHOM NEPEMEHHOW, paBHOCWUJbHBbIE ypaBHeHus. CienctBus ypaBHeHu. Llenbie
panyoHabHble ypaBHEHUs. OCHOBHBIE METOJABI PELICHMs LEJIbIX PAalMOHAIBHBIX  YpaBHEHUH
(MeTon pa3loXKEeHHsT Ha MHOXUTENU, BBEACHHE HOBOM mnepemeHHoi). ®opmyinbl Buera ans
YpaBHEHMH BBICHIMX cTeneHel. J[poOHO-palioHanbHble ypaBHEHHUS.

OCHOBHbBIE OIpENIEICHUsI U METObl PELICHUsI CUCTEM ypaBHEHHI (METOJ MOJCTaHOBKH, METOJ
areOpanvyeckoro CJIOXKEHHUs YPaBHEHUHM, METOJ 3aMEeHbl NEPEeMEHHOH, METOJ| Pa3/IoKEHHUs Ha
MHOKUTENH). Y PaBHEHUSI U CUCTEMbI YPaBHEHMH ¢ mapameTpaMu. ['eomeTpruyeckuil CMbICT MOTYJIs
qKCIIa.

I'padnueckas uHTEpIIpEeTaLlsl ypaBHEHUH C IByMSI IEPEMEHHBIMU U UX CUCTEM, HEPABEHCTB C

[Tpy M3y4eHuU ATON TeMBI ydarruecsl MepexousiT OT M3YUYCHHs JIMHEHHBIX W KBaJPaTHBIX
YPaBHEHMH K PELICHMIO YpaBHEHUH ¢ onHOW mepemeHHoW obmero Buaa f(x) = g(x). Ocoboe
BHUMaHUe yJensiercs ciayyato, korga f(x) m g(x) — menble panoHaabHble BhIpaxkeHus. B cBs3u ¢
3TUM OOJIbIIIOE BHUMAaHHE YAEISETCS BOIPOCaM JEJIeHNUs MHOTOYJIeHa HA MHOTOYJIEH C OCTATKOM.
BBoaurcs nonstre kopHs MHOrowieHa. JlokaszeiBaercsa reopema besy. /s Hax0xkaeHUs 3HAYeHUI
MHOTO4JIEHa MPH 33J]aHHOM 3HaYeHHUHU NepeMeHHOM BBoauTcs cxema ['opHepa. [lokas3biBaeTcs, 4YTo
MHOTOWIEH CTETIeHH N HE MOXKET WMETh 00JIiee YeM N Pa3InYHbIX KOpHEH. YUHUTHIBas, 4TO NpPHU
pelIeHNH paccMaTpUBAEMbIX YPaBHEHUH MOTYT MOSIBJIATHCS MOCTOPOHHHUE KOPHHU U MPOUCXOIHUTH
noTepst KOpHEH, TOCTATOYHO BHUMAaHUS YIEISETCS BOIPOCaM PaBHOCHIBHOCTH YPaBHEHHUH.

Jlaercsi 000CHOBaHME peIIEHHs IIENbIX PAalMOHANBHBIX ypaBHeHHH P, (x) =0 meToaom
pas3ioKeHus JeBOW YacTh Ha MHOKUTENH. Cpeau ypaBHEHHH, KOTOPBIE YCIIEITHO MOYHO PeIaTh
BBEJICHUEM HOBOI MEPEMEHHOM, pacCCMOTPEHBI YpaBHEHUS BUuaa (X + a)(x + b)(x + ¢)(x + d) = 4,
ecmi @ + d = b + ¢; BO3BpaTHbIC YpaBHEHUs, OMHOPOAHbBIE ypaBHeHUs. Jlatotcst popmyiel Buera
JUIsl ypaBHEHUH BBICIIMX CTEHCHEH.

Pemrenne cucreM panuMoOHaNbHBIX YPaBHEHUH TPOBOJHWTCS KaK W3BECTHBIMH paHEe
yyaluMcsl METOAaMHU IOJICTAHOBKU U alNre0pandyeckoro CIIOKEHHUs ypaBHEHUH, TaK U METOJOM
3aMeHBbl TIEPEMEHHOH ¥ METOJIOM pAa3IoKeHUS Ha MHOXHUTENW. [IpomoimkaeTcst H3ydeHue
peleHust ypaBHEeHUI U CUCTEM ypaBHEHUH ¢ mapamerpaMi. [lokazaHbl BO3MOXKHOCTH peaIbHOTO
WCTIONB30BAaHUSI PE3yJIbTATOB DEUICHUS CHCTEM pAalMOHANBHBIX YpaBHEHWH IS aHalu3a u



HCCIe0BaHUsl HEKOTOPBIX SKOHOMUYECKHX 3a/1au.
HepaBencrBa

Panmonansubie HepaBeHcTBa. OCHOBHBIE OmpeseneHus. Perienne 1enbiX pairoHalIbHbIX
HepaBeHCTB. MeTon uHTEepBasioB. Perienne 1poOHO-pallioHAIHBIX HEPABEHCTB. Jl0Ka3aTenbCcTBO
HepaBeHCTB. ['paduyeckoe pelieHrne HepaBeHCTB U CUCTEM HEPABEHCTB C IBYMSI HEM3BECTHBIMHU.

Jl0Ka3bIBAIOTCS TEOPEMBI, TO3BOJISAIONINE 000CHOBATh PABHOCHIIBHOCTD MIEPEX0/1a OT OJJHOTO
HEpaBeHCTBAa K Jpyromy. MeToa HMHTEpPBAJOB, 3HAKOMBIA ydYalUMCS IO KBaJpaTHBIM
HEpaBEHCTBAM, PacIpOCTPAHAETCS Ha IIeJIble pallMOHAJIbHBIE HEpaBEHCTBAa. B kadecTBe npumepoB
Ha JI0Ka3aTelIbCTBO HEPABEHCTB PACCMATPUBAETCSI HEPABEHCTBO MEXKAY CPEIHUM apU(PMETHUECKUM
U CPEIHUM TF€OMETPUUYECKHUM JUISl IBYX M TPEX HEOTpHIATeNIbHbIX uncen. [Ipu pemenun uppanuo-
HAJIbHBIX HEPABEHCTB PACCMATPUBAIOTCS YCIOBHS Mepexoa K paBHOCHIBLHBIM HEPAaBEHCTBAM, IpU
TOM OrPaHMYMBAIOTCA PACCMOTPEHUEM IMPOCTEUIIUX MPUMEPOB HPPALMOHAIBHBIX HEPABEHCTB.
[Iponomxkaercs paccMoTpeHue rpaduyeckoro penieHusi HEPaBeHCTB U CUCTEM HEPABEHCTB C ABYMS
HEU3BECTHBIMH Ha 0a3e paclIMpeHHOro Habopa (QyHKIUN, pACCMOTPEHHBIX paHee.

4. DiieMeHTHI NPUKJIAAHOH MaTeMaTuKH. (14 4acoB)

MaremaTtnueckoe moaenupoBanue. [IpoueHnTHbie pacueTsl. AOCOIIOTHAsE U OTHOCUTEIbHAS
MOTPEIIHOCTH.

5.MeTtoax MaTeMaTU4ecKOi MHAYKIIUM (8 YacoB)

6. IlocaenoBareabHocTH (20 yacoB)

YucnoBble  MOCIEOOBATEIIBHOCTH.  PEeKyppeHTHbIE  mOCieAOBaTeNbHOCTH.  Merox
Matemarnueckoil uHaykuuu. Ompenenenue apudmernueckod mnporpeccuu. Cymma n MepBBIX
YJICHOB apu(MeTndyeckoil mporpeccun. OnpezeneHue reoMeTpudeckoil mporpeccuun. Cymma n
MEepBBIX  WIEHOB  TreoMeTpuyeckoil  mporpeccuu.  OmpeneneHue  OSCKOHEYHO — Majou
nocienoBaredbHOCTH. CymMma  OECKOHEYHO  yOBIBAIOIIEH TE€OMETPHYECKOW  MPOTPECCHH.
[Iporpeccuu u 6ankoBckue pacuetsl. [IpocTeiiias Moaens 6aHKOBCKOM CUCTEMBI.

UucnoBas MocCiel0BaTEIbHOCTh OIpenesseTcss Kak (QyHKIUS, 3aJaHHas Ha MHOXECTBE
HaTypaJbHBIX  YMCEJ, pacCMaTpPUBAETCSl  PEKYPPEHTHBIM  crmoco®  3afjaHus  YUCIOBOM
MOCIeZIOBAaTEIbHOCTU. B KauecTBe mpumepa paccMmaTpuBaeTcsl mocienoBaTesibHOCT dDubonayym.
dopmynupyeTcss NPUHIUI MaTeMaTUYecKOW WHAYKIMM W PAcCMaTPUBAIOTCS  MPUMEpPHI
IMPUMCHCHUA MCTOJA MaTeMaTHIEeCKOH HHAYKIOUW OJId JO0Ka3aTCIbCTBA PAaBCHCTB, AJI BBIYHCICHUA
CYMM 7 YHCEN, JJs pelleHus 3aJad JeNUMOCTH 4Yucel. ApudmeTHueckas M TeoMeTpUuYecKas
MIPOrPECCUU OTIPEAETSIOTCS PEKYPPEHTHBIMU COOTHOIIEHUSMHU.

CBenenus o mpejaenax YMCIOBBIX IMOCIENOBATEIbHOCTEH Jal0TCs B 00BbEME, TOCTaTOYHOM
JUTSL peIlieHus 3a/ad, CBS3aHHBIX C OECKOHEUHO YOBIBAIOIIEH TI'E€OMETPUUYECKOW  MPOrpecCcHei.
IToka3ana cBsi3p mporpeccuil ¢ 6GaHKOBCKUMH pacueTaMHu.

7. JneMeHTbl KOMOMHATOPMKH M TeopuHu BeposiTHocTeil (12 yacoB)

OcHoOBHbIE MOHATUSI KOMOWHATOPUKH (pa3MeIlleHus], IepeCTaHOBKH, coueTanus ). Yactora u
BEpOATHOCTh. CTaTHCTUYECKOE OIpEeJIeIeHue BEPOATHOCTH COOBITUH. ONBITHI ¢ KOHEUYHBIM YUCIIOM
PaBHOBO3MOXHBIX MCX0/0B. [lofcueTr BepoSITHOCTEM B ONBITaX C PaBHOBO3MOXXHBIMU HCXOJaMHU.
OObenuHeHHe COOBITUH U BEPOSTHOCTh OOBEAMHEHUS HECOBMECTHBIX coObITHIl. He3aBucumble
COOBITUS U BEPOSITHOCTh MX IepeceyeHHs. YCIOBHas BEPOSTHOCTh. Teopema yMHOKEHUS
BEPOSATHOCTEH. BEpOATHOCTH TOTO, UTO B 71 OMBITaX COOBITHE A MPOU30IIET POBHO M pas.

8. Utorosoe nosropenue (7 4acoB)

[ToBTOpeHHEe ¥ cHUcTeMaTU3alldsg MaTepHalioB MO airedpe 3a KypCc OCHOBHOM IIIKOJIBI,
noaroroska k OI'D.

OLEHKA JOCTUKEHUA IIPEAMETHBIX PE3YJIbTATOB OCBOEHHUA



YYEBHOTI'O IIPEAMETA «MATEMATHUKA»

Jns oueHUMBaHWA [OCTHMXKEHUS MpeAMETHBbIX pe3yJIbTaTOB OCBOEHHS y4eOGHOTO
npegMeTa «MaTeMaTHKa» UCHOJIb3yeTCs TPaAULIMOHHAsA YeTblpexba//ibHas CUCTeMa:

—  OTMeTKa «5» (KOTJIIMYHO») — YPOBEHb BBINOJIHEHUS TPeOOBaHUN KOHTPOJIHHO-U3MEPUTEIbHBIX
MaTepHaIoB 3HAUUTEIHHO BhIIIE 6a30BOr0O;

— OoTMeTKa «4» («XOpOIIO») — YPOBEHb BBINOJIHEHUS TPEOOBAHUN KOHTPOJIbHO-U3MEPUTEIbHBIX
MaTepHAaJIOB BhIIIE 0a30BOT0;

— OTMeTKa «3» («yJOBJIETBOPUTEIHHO») — YPOBEHb BBIMOJHEHUS TPEOOBAHUI KOHTPOJIBHO-
U3MEPUTENIbHBIX MAaTepuaioB 0a30BBI, COOTBETCTBYET OO0SA3aTE€IbHBIM MHHHMAJIbHBIM
TpeOOBaAHUSM;

— OTMeTKa «2» («HEYIIOBJIETBOPUTEIHHO») — YPOBEHb BBHINOJHEHHS TpeOOBaHWI KOHTPOJBHO-
M3MEPUTENIbHBIX MAaTEPUAIOB HUXKE 0a30BOTO.

B xoxe mpoBeneHHs MOYPOUHBIX OLEHOYHBIX MPOILENYpP BBIACISIOTCS CIEAYIOUINE BUIbI

KOHTPOJISL:

—  npedsapumenvHblii  (OUAZHOCMUYECKUI) KOHMPOIb, KOTOPbIH NPOBOAMTCH, YTOObI
HU3YYUTh YPOBEHb TOTOBHOCTH YYaIllUXCs K BOCIIPUATHIO HOBOTO MaTepuaa,

—  MmeKywjuil nOypouHblil KOHmMPOIb, KOTOPBIMCOMPOBOXKIAET Mporecc (GOpMUPOBAHHUS HOBBIX
3HAaHUW M YMEHHUH; HCIIOJIb3YETCS YUYMUTEIEM KaK CPEJCTBO CBOEBPEMEHHOW KOPPEKTUPOBKU
y4eOHOro Ipoliecca 1 MpeAaynpeskIeHIs HEYCIIEBAEMOCTH 00yYarOIINXCs;

—  memamuyecKuil KOHMpPO/b, KOTOPBIMIPOBOIUTCS MOCIE HU3YUYCHHs] KaKOW-THOO TEMbl WIIH
IBYX HEOONBIINX TEM, CBSI3aHHBIX MEXAY COOOW JMHEWHBIMU CBSI3SIMH; HCIOJB3YETCS
yauTeneM Juisi 0000IIeHUs U CHCTeMaTr3alus yueOHOro MaTeprana BCeil TeMBbI;

—  UMmMO208blil KOHMPOJIb, KOTOPBIA MPOBOAUTCSA MO OKOHYAHHIO TpUMECTpa (MOJIYTOAMs) WIH
rofia ¢ IEJbI0 OLEHUTD PE3yIbTaThl 00yUSHHS 3a yUEOHBIH TO/.

KpurepunoneHnBaHusi ypOBHSI JOCTUKEHHS IPeIMETHBIX Pe3yJIbTaTOB

[IpyoneHrBaHMKM  ypOBHS  JIOCTHKEHHSI MPEIMETHBIX  pE3YyJIbTATOB  HCIOJB3YIOTCA
MMHUCbMEHHBIE U YCTHBIE METObI KOHTPOJIS.

Hcnonb3yembie OpMBI KOHTPOJIS: MAaTEMAaTUUYECKUI TUKTAHT, CAMOCTOSITEIbHAsT padoTa,
NUCBMEHHBIM ompoc (TecT), MNpoekTHas paboTa, KOHTpodbHas paboTta I[IpuBercTByrOTCA
KOMIBIOTEPHBIE TMPE3CHTAllUM Kak (opMa TPEabsSBICHUS WHIMBUIYAIbHBIX TBOPYECKHUX
3aJIaHUH.

Yemmuwuii onpoc.

VYCTHBI ompoc sBJISIETCS OJHUM M3 OCHOBHBIX, CHOCOOOB ydeTa 3HAHUHM ydalluxcs IO
reoMeTpuu. Pa3BepHyThIi OTBET Yy4YEHMKa JIOJDKEH IIPEJCTaBISATh COOON CBSI3HOE, JIOTUYECKU
MOCJIE0BaTENbHOE COOOIIEHHEe Ha 3aJaHHyI0 TeMy, II0Ka3blBaThb €ro YyMEHHE MPUMEHSTh
OIpeIeNIEHUs], TPaBUIa U TEOPEMBI.

Omeem oyenusaemcs Ommemxou «35», eClii y4EHHUK:

— TIOJIHO pacKpbUl COAEp)KaHUWE Marepuana B oO0beMe, MPEeAyCMOTPEHHOM MpOrpaMMoil u
y4eOHUKOM,

—  U3JI0XKWJI MaTepual rpaMOTHBIM SI3bIKOM B ONpPENIEICHHON JIOTUYECKOW MOCIIeI0BAaTENIbHOCTH,
TOYHO MCIIOJIb3Ysl MATEMAaTHYECKYIO TEPMUHOJIOTHIO U CHMBOJIUKY;

— TPaBWJIBHO BBIMOJHWI PUCYHKH, YEPTEKH, IPaUKH, COMYTCTBYIOIINE OTBETY;

— TIOKa3aJl YMEHHE WJUIIOCTPUPOBATH TEOPETUYECKUE IMOJIOKEHUS KOHKPETHBIMHM IpHUMEpamH,
IIPUMEHSTh UX B HOBOM CUTYallMy NPYU BBINOJIHEHUN TPAKTUYECKOTO 33/1aHUS;

— TNPOJEMOHCTPUPOBaNl CHPOPMUPOBAHHOCTh U YCTOWYMBOCTH HCHOJIB3YEMBIX IpPH OTpPabOTKe
YMEHHI U HaBBIKOB, YCBOCHHE paHee U3yYEHHBIX COMYTCTBYIOIIUX BOIIPOCOB;



OTBeYal CaMOCTOATENLHO 0€3 HaBOAANIMX BOIIPOCOB YUYHUTCIIA. Bo3MOKHEI OJHa - IB€
HCTOYHOCTH IPHU OCBCHICHUN BTOPOCTCIICHHBIX BOIMPOCOB WJIM B BBIKJIAJIKAX, KOTOPLIC YYCHHK
JIETKO HUCIIpaBHJII 110 3aMCUYaHUIO YUUTCIIA.

Omeem oyeruesaemcs OMmMemKoul «4», ecau OH YAOBJICTBOPSAACT B OCHOBHOM Tp€6OBaHI/ISIM Ha
OLICHKY ((5)), HO IIpH 3TOM UMECT OAWH N3 HEAOCTATKOB:

B M3JIOXKCHHH JIONYIICHBI HEOOJIbIIHME MPOOeIbl, He NCKA3UBIINE MATEMAaTHICCKOE COCPKAHHE
OTBETA;

I[OHYH_ICHBI OJIUH — JABAa HCEAOYCTA HpI/I OCBCIICHHUU OCHOBHOI'O COI[ep)KaHI/ISI OTBC€Ta,
HCIIPABJICHHBIC 110 3aMCYAHUIO YUUTEIIS;

JOIYIIIEHBI OMIMOKAa WIIM 0oJiee JBYX HEJIOYETOB IPH OCBEHICHUH BTOPOCTEIICHHBIX BOIPOCOB
WK B BBIKJIaAKax, JICTKO I/ICHpaBJIeHHBIe 110 3aMCYaHUIO y“II/ITeHSI.

Ommemka «3» cmasumcs B CICAYIOIUX ClIy4dasXx:

HETIOJTHO WJIM HEIOCJIeIOBATEIIbHO PACKPBITO COJEpKaHWE MaTepualia, HO TOKa3aHo oOIiee
MOHMMAaHUE BOMpPOCAa W TMPOJAEMOHCTPUPOBAHBI YMEHUS, OOCTATOUHBIC i AalbHEHIIETo
YCBOGHHUS IPOrpaMMHOTO MaTepuasa (ompeneneHHbie «TpeboBaHUAMH K MaTeMaTHYECKOM
MOATOTOBKE YUaITUXCA»);

UMENHCh 3aTPyJHEHUS WU JOMYIIEHbl OMIMOKUA B OMpENeJIeHUHU MOHSTHUN, HCIOIb30BAaHUHU
MaTeMaTUYeCKOW TEPMHHOJOTUM, YEpPTEkKaX, BBIKIAJKAX, UCIPABICHHBIC TOCIE HECKOJIBKUX
HABOJISIIIUX BOIIPOCOB YUUTEIS;

YUYEHUK HE CIpaBWICA C NIPUMEHEHHEM TEOPUH B HOBOM CHUTyallud TPU BHIIOJHEHUH
MPAKTUYECKOTO 3aJaHMs, HO BBIMOJHMI 3aJlaHdsl O0S3aTEIBHOTO YPOBHS CIIO)KHOCTH TIO
JTaHHOM TeMme;

NP 3HAHUM TEOPETHUYECKOr0 MaTepuaja BbISBICHA HEIOCTATOYHAs C(HOPMHUPOBAHHOCTH
OCHOBHBIX YMEHHI 1 HABBIKOB.

Ommemxa «2» cmasumcs B CIEAYIOIINX CIIyYasx:

HE PacKpbITO OCHOBHOE COJIepKaHHe yueOHOT0 MaTepuana;

Oo0OHapy>K€HO HE3HaHHE WM HEMOHMMaHHE YUYEHHKOM OoJjblleill iy Hanbosee BaXXHOM YacTH
y4eOHOro MaTepuaia;

AONYIICHBI OIINOKH B ONpeCaACIICHNU HOH?[TI/IfI, pu HMCIOJb30BaAHUU MaTeMaTHIeCKOMN
TEPMUHOJIOTHH, B PUCYHKAX, YEPTEKax WU IpaduKax, B BHIKIAKAX, KOTOPbIE HE UCIIPABIICHBI
ITOCJIC HCCKOJIBKUX HABOJAIINX BOIIPOCOB YUUTCIIA

Iucomennsiii onpoc (mecm), mamemamuueckKuil OUKMAHN, CAMOCHOAMENbHAS pAdOma:

Oyenka «5» cmasumcs, eciu yyawutica:  BeinoaHWwI 90 - 100 % pa®oTbl

Oyenka «4» cmasumcs, ecau yuawuticsi:  BomosHWI 70 - 89 % paboThI

Oyenka «3» cmagumcs, ecau yuawuticsi:  BbeImodHWI 50 - 69 % paboThI
Oyenka «2» cmagumcs, eciu yuawuticsi:  BbIodHUN 110 50 % paboThl

Ilucomennvie KonmpobHvie padomol:
Omeem oyenusaemcsi OMmmemrou «5», eClu:

paboTa BBINOTHEHA TIOTHOCTHIO;

B JIOTUYECKHUX PACCYKJICHUSIX U 000CHOBAHWHU PEIICHHS HET MPOOEIIOB U OMHOOK;

B PEIIEHWU HET MaTeMaTHYEeCKUX OIMNOOK (BO3MOXHA OJJHA HETOYHOCTH, OTMCKA, KOTOpast
HE SIBIIICTCSI CJICJICTBMEM HE3HAHUS WM HEMOHUMAaHUS y4eOHOTO MaTepHaa).

Ommemxka «4» cmasumcst B CJICAYIOIUX ClIydasX:

paboTa BBHINIOJIHEHA MOJHOCTHIO, HO 0OOCHOBAHMS IIArOB PEIICHUS HEJAOCTATOYHBI (€CIU
yMeHHE 000CHOBBIBATh PACCYKICHUS HE SIBISIOCH CIIEITHAEHBIM 00BEKTOM IPOBEPKH ),

JOMYIIeHbl OfHa OmMOKa WM €CTh JIBa — TPU HEJO4YETa B BBIKIAJIKAX, PHCYHKaX,
yepTekax Wi rpadukax (eciam 3TH BUABI paboT HE SBISUIMCH CHEHUAIBHBIM OOBEKTOM
MIPOBEPKH).



Ommemxka «3» cmasumcs, €ClIU JOMyIIEHO Oosee OAHOM OmMOKM WM Ooyiee OBYX — Tpex
HE/I0YETOB B BBIKJIAJKaX, YepTekKax WIN rpadukax, Ho oOydarouuiics obiaanaeT o0s3aTebHBIMU
YMEHHUSAMH 110 IIPOBEPSIEMOU TEME.

Ommemxka

«2» cmasumcsi,

€CIM  JIOMYIICHBI

CYIIIECTBEHHBIC OIIMOKH,
oOyJaronuiicst He 00agaeT 00sI3aTEILHBIMU YMEHUSIMU TI0 JJAHHOW TEME B ITOJTHON Mepe.

IIOKa3aBIINE, 4YTO

YuuTenb MOXET TMOBBICUTh OTMETKY 3a OpUTMHAJbHBIM OTBET HA BONPOC WIIH
OpPUTMHAJILHOE PEIICHHE 3a7auyH, KOTOPhIE€ CBUICTEILCTBYIOT O BBICOKOM MAaTeMaTHUYE€CKOM
pa3BUTUN OOYYaIOIIErocs; 3a pelieHue 0ojee CIOKHOM 3aJauu WM OTBET Ha 0oJiee CIIOXKHBII
BOTIPOC, MPEIOKEHHBIE O00YyYaroIeMycsi JOMOJHUTEIBHO TOCTE BBIOJHEHUS UM KaKHX-JTHOO
JpYTHUX 3aJaHuM.

Ilpoekmnasn paboma.
Kpurepuu onieHuBaHMs:
—  o0mIasi KyJabTypa MpeCTaBICHUS UTOTOB MPOJICTAHHON PadOTHI;
—  HMHTEpEeC K TeOMETPHUH;
—  OPUTHHAJIBHOCTH, TBOPUYECKOE CBOCOOpa3Ue MOIyIEHHBIX PE3YyIIbTATOB;

—  COZICPKATENLHOCTh M XYA0KECTBEHHAsI IECHHOCTh COOPAHHOTO MaTepuaa;

Texnuxo- Oyenka «5» Oyenka «4» Oyenka «3» Oyenka «2»
SKOHOMUYeCcKue cmaesumecs, eciu yuau;uﬁcz.‘ cmaesumecs, eciu cmaeumecs, eciu cmasumecsl,
mpe606aHuﬂ yqau;uﬁc;z: yl{amuﬁcg: eciu
VUAUWUUCSL:
OOHapy>KHBaeT MMOJHOE OO0Hapy KUBaeT, B OOGHapyxuBaeT OO6HapyxuBaeT
COOTBETCTBHE OCHOBHOM, TIOJTHOE HETI0JTHOE HE3HaHWe
coziep KaHMs JOKIaa u COOTBETCTBHE COOTBETCTBHE Gonp1reit yactu
MpOJeTaHHON paboTHI. JOKTIana u JOKJIana u IIPOJICTaHHON
IIpaBuiibHO W YETKO MPOICTIAHHOM TPOIeTIAHHOMN MIPOEKTHOMH
OTBEYAET Ha BCE pabotsl. [IpaBmisHO TIPOEKTHOM paboTHL.
MOCTaBJICHHBIE U YETKO OTBEYAET paboTBL He moxer
BOTIPOCHIL. YMeeT MOYTH Ha BCE He moxer MIPaBUIIBHO U
3awuma CaMOCTOSTENIFHO MIOCTaBJICHHBIE NPaBWIBHO M YETKO | YETKO OTBETUTh
MOJATBEPIUTH BOIIPOCHL. YMEeT, B OTBETHUTH Ha Ha MHOTHe
npoexkmd TEOpPETHIECKHE OCHOBHOM, OTJeNbHBIE BOIIPOCHL.
MOJIOXKEHHUS CaMOCTOSITEIBHO BOTIPOCHI. He moxer
KOHKPETHBIMH MOATBEPIUTH 3arpynHsercs MOATBEPIUTH
pUMepamMH. TEOpeTHYECKne CaMOCTOSITETILHO TEOpeTHYECKNe
TIOJIO>KEHHUS TIOJTBEPIUTH TIOJIOXKEHHUS
KOHKPETHBIMH TEOPEeTHIECKOe KOHKPETHBIMH
pUMepaMu TIOJIOXKEHHE IpUMEpaMH.
KOHKPETHBIMH
IpUMepaMHu.
IlevaTHbIi BapuaHT (MK IleuaTHblii BApHaHT ITeuaTHsblii Pyxonucuslii
KOMIIBIOTEpHAs! ITPE3EHTALINS ). (WM KOMITBIOTEpHAS BapHaHT. BapHaHT.
CootBeTcTBHE MPE3CHTAIHS). Henomnxoe He
TpeGOBaHUIM CootBeTcTBHE COOTBETCTBUE COOTBETCTBUE
II0CJIEZI0BATEIbHOCTU TpeOOBaHUAM TpeOOBaHMIM TpeOOBaHUAM
BBIMOJIHEHHUS NIPOEKTA. BBITIOJTHEHHS npoekra. He BBITIOJTHEHHS
I'pamotHOE, nomHOE MPOEKTA. COBCEM IPaMOTHOE MPOEKTAa.
Ogpopmrenue U3JI0KEHUE BCEX I'pamoTtHOE, B U3TI0KEHUE HerpamoTHoe
pa3zenos. OCHOBHOM, TIOJIHOE pas3zenos. U3JI0KEHUE
npoexma Hanwnune u kauecTBo U3JI0KEHUE BCEX HexauecTBeHHBIE BCEX
HaIJIAJHBIX MaTepHa-JIoB pasiernos. HarJsIHbIE pa3zenos.
(mmrocTparuy, KauecTtBennoe, MaTepHabl. OtcyTcTBHE
3apUCOBKH, HETIOJTHOE KOJIMYECTBO Henomnaoe HaTJISITHBIX
(ororpadun, CXEMBI H T.1I.). HarJIsJHbIX COOTBETCTBUE MaTepUasoB.
CootBeTcTBHE MaTepHaJoB. TEXHOJIOTHIECKUX YcrapeBmue
TEXHOJIOTHYECKUX CootBeTcTBHE pa3paboTox TEXHOJIOTHH
pa3paboToK TEXHOJIOIMUECKUX COBPEMEHHBIM 00paboTKH.




COBPEMEHHBIM pa3paboToK TpeOOBaHUSM.
TpeOOBaHUIM. COBpPEMEHHBIM
DCTETUYHOCTh TpeOOBaHUSIM.
BBITIOJTHEHMS.
BrINOTHEHHBIMITPOAYKTCOOTBETCTBYET | BBINOIHEHHBIN BeimonHeHHbII BrimonHeHHbII
1 MOXET MPOAYKTCOOTBETCTBYET | MPOAYKTUMEET MIPOAYKTHE
HCIOJIb30BaTHCS MO0 Ha3HAYEHHUIO, 1 MOXET OTKJIOHEHHE OT COOTBETCTBYET
MPEAyCMOTPEHHOMY MPH pa3paboTKe  |HCIOJIB30BAThCS 110 YKa3aHHOTO U HE MOXET
MPOEKTa. Ha3HAYEHUIO U Ha3HAuYeHUS, HCTIOJIb30BAThC
Ilpakmuueckas JIOITyIIICHHEIE MIPEAYCMOTPEHHOTO | S TI0
HanpasieHHoCMb OTKJIOHCHHUA B B ITPOCKTE, HO Ha3HAYCHUIO.
MIPOEKTE HE UMEIOT MOJKET
MIPUHIAITHAIEHOTO HCTIONIB30BAThCS B
3HAYCHHS. IpyTroM
MIPAKTUIECKOM

MIPUMCHCHUMU.
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MUWHUCTEPCTBO NPOCBEIMEHUS POCCUVCKON ®EJIEPAIINN
MunucrepcTBo 0011ero u npogeccMoOHaIbHOr0 00pa3oBanus PocrosBckoit
o0JsiacTu

Yupasienue oopaszosanus r.Taranpora

MAOY auneit Ne 28

PABOYAS ITPOI'PAMMA
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

yueOHoro npeamera «l'eomerpuu. Yriy0jeHHbIN YPOBEHb

Ut o0ydaromuxcs 9 knacca

Ha 2023-2024 yueOHblii TO]1

Cocraurens: (CtapoBoiT HaTtanbs MiBanoBHA!

ly4UTEIh MAaTEMATHKH

Taranpor 2023



HOACHUMTEJBHASA 3AIINCKA

Hannast paboyast mporpamMma 1o reoMeTpuu yriryoJIeHHOTO YPOBHS i 9 Kiracca

COCTaBJICHA HAa OCHOBAHUMU:

OdenepanpHoro 3akoHa «O0 oOpaszoBanuu B Poccwmiickoit denpepanum» ot 29.12.2012
No273-D3 (B neficTByIOIIEH PEAAKIIMN CO BCEMU U3MEHEHUSAMH U JIOTIOJIHEHUSIMH ),
@DenepalibHOTO TOCYAApCTBEHHOTO0 00pPa30BAaTENBLHOTO CTaHAAapTa OCHOBHOTO OOIIEro
o0Opa3oBaHMs, YTBEPKICHHBIM IpHKa3oM MuUHUCTEpCTBa 00pa3oBaHusi U Hayku Poccuiickoit
Oenepanmu ot 17.12.2010 Ne1897 (B aciicTBYIOIIEH peIaKIum);
[Ipukaza MunucrepcTBa npocsetnienust Poccuiickoit @enepanuu ot 11 gexadps 2020 r.
Ne 712 «O BHeceHMH W3MEHEHHH B HEKOTOpbIE (QelepalibHbIE TOCYJapCTBEHHBIC
oOpa3oBaTelibHbIe CTaHAPTHI 00IIEro 00pa3oBaHUsl IO BOIIPOCAM BOCIUTAHUS 00YUYaIOLIUXCA»,
¢ yu€TOM MPUMEPHON TporpaMMbl BOCIUTAHHS (IMIPOTOKOJ perieHus (enepaabHOro y4eOHO-
METOAMYECKOT0 00BbeMHEHUS 110 001IeMy oopa3oBanuto oT 02 utonHs 2020 r. Ne 2/20);
OenepanibHOl pabouelt mporpaMMbl [0 MaTeMaTHKE, HAa YPOBHE OCHOBHOIO 0OIIEro
o0Opa3oBaHMsI, SBISIOMIEHCS CTPYKTYPHBIM JJIEMEHTOM COJIEPKATEIBHOTO pasjiejia OCHOBHOMN
00pa3oBaTeNnbHOM MPOrpaMMbl OCHOBHOTO 00111ero oopazoanust MAOY nures Ne 28;
aBTopckoi mporpammel A.I'. Mep3msik, B.b. Ilononckuii, SAxkup M.C.,Bxozasieit B yueOHO-
METOJIMYECKUIN KOMIUJIEKT [0 MaTeMaTHKE C YIIIyOJIeHHBIM H3yuYeHHUEeM MaTeMaTuku amis 7-11-
X KiaccoB (m3matenbCTBO «BeHtana-I'pad»), ucmonmp3yeMblid [UIsl peanu3aluy  JaHHOU
paboueii mporpaMMel;
OCHOBHOHM 00pa3oBaTeibHON IMpOrpaMMbl OCHOBHOrO o0miero ob6pazoBanuss MAOY nuues
No28;

MOCTaHOBJIEeHUs [ TaBHOTO rocynapcTBEHHOro canutapHoro Bpada P® ot 28 centsdps 2020
roga Ne28 «O0 yrtBepxaenun canutapubix npaBuin CII 2.4.3648-20 «CanurapHo-
SMUJIEMHOJIOIMYECKHEe TpeOOBaHMs K OpraHu3alMsM BOCHUTAHUSA U OOYyYEHHUs, OTIbIXa U
03/10pPOBJICHUS JI€TEN U MOJIOJCKI;

[Tonoxxenus o paboueil mporpaMme B MyHUIIMTIIAJILHOM aBTOHOMHOM 00111€00pa30BaTeIbHOM
yupexaenuu nuuee Ne 28, yrBepaxaeHHoro npukazom no MAOY nunero Ne 28 «01» 07 2023
Ne437;

paboueii nporpammsl Bocriutanusg MAOY nunes Ne 28;

yuebHoro miuana MAOY nunes Ne28 Ha Tekyuuii yueOHbli ro.

[{enu n3ydyeHust Kypca reoMeTpuu B 9 kiacce:

— 1)oco3HaHue 3HaUEHUs] TEOMETPUH JUIsl TOBCETHEBHOM JKU3HU YETIOBEKa;

— 2)mpejacTaBieHUE O T€OMETPUU Kak cepe MaTeMaTHUecKOH AedATenbHOCTH, 00 3Tamax
e€ pa3BUTHSL, O €€ 3HAUMMOCTH I Pa3BUTUS LUBUIN3ALUY;

— 3)pa3zButue ymeHuil paborarb ¢ y4eOHbIM MaTeMaTH4YE€CKUM TEKCTOM (QHAJIM3UPOBATh,
U3BJIEKaTh HEOOXOIMMYI0 MH(POPMAIUIO), TOYHO M TPAMOTHO BBIpa)kaTh CBOM MBICIIH C
IPUMEHEHUEM  MaTeMaTHYeCKOM  TEPMHHOJIOTMM U CHUMBOJIMKHM, IPOBOJUTH
KJaccu(puKalum, Jorudeckre 000CHOBaHMS;

— 4)BnaseHue 0a30BBIM MOHATHIHBIM alapaToOM 10 OCHOBHBIM pa3jiesiaM COJEepKaHUS;

— S)cucremaTHuyeckue 3HaHUA O PUTypax U UX CBOMCTBAX;

— 6)IIpaKTUYECKH 3HAYMMbIE T€OMETPUUYECKIE YMEHHUS U HAaBbIKU, YMEHHE IPUMEHSITh UX K
PELIEHNIO0 FEOMETPUUECKUX U HETEOMETPUUECKHX 3314, @ UMEHHO:

— u300paxarh GUTYpHI HA MIIOCKOCTH;

— HCHOJb30BaTh T€OMETPUUYECKUH SI3BIK JJI ONMCAHUS IIPEIMETOB OKPYIKAOIIEr0 MUPA;

—  U3MEpSATH IIMHBI OTPE3KOB, BEJIMUNHBI YTJIOB, BHIYUCIATH IUIOMIAU QUTYD;

— 4YWTaTh U UCMOJIb30BaTh MH(POPMAIIHIO, IPEACTABICHHYIO Ha YepTexkax, CXeMax;

— TPOBOAUTH MPAKTHUECKHUE PACUETHI.



Jlannas pabouasi mporpamma peaiausyeTcsi Yepe3 MCIOIb30BaHue YUYEOHHUKOB 10 T€OMETPUN
U y4yeOHO-METOAMYECKHX MOCOOMH, CO3JaHHBIX KOJUIEKTMBOM aBTOPOM IIOJ, peAaKiuen
A.I' ' Mep3msik («Benrana — I'pad»)

MECTO YYEBHOI'O ITIPEJMETA «I'EOMETPHUS» B YYEBHOM IIJIAHE
Y4yeOHasi mporpaMMa Mo reéOMETPUH COCTaBJICHA M3 pacyeTa 4acoB, YKa3aHHBIX B y4eOHOM
mwiane MAOY munes Ne28:

Kon-60 uacos 6 neoenio
8 knacc

Yacmu yuebHo2o niana
OO0s3aTenbHast 4acTh y4eOHOTO TIaHa 2
Yacte ydyeOHOTO TUTaHA, (hopMHpyemast
Y4aCTHUKAMHU 00pa3oBaTeNbHBIX 1
OTHOIIEHUH
UTOTO 3

Takum oOpa3om, u3yueHHe reoMeTpud B 9 Kiacce MpelycMaTpUBaeT pecypc yueOHOro
BpeMeHr — 99 yacoB (3 yaca B HEJEN0)

dakTHUecKk (C y4eTOM ToJIoBOro KayieHaapHoro rpaduka Ha 2023-2024 yuyeOHBINA roa U
pacnucaHusl 3aHATHI) JaHHAs paboyasi mporpaMma paccunTaHa Ha 95 yacos

KomrmieHcarus He1oCTalmKX YaCoOB OCYIIECTBIISIETCS 32 CYET MOBTOPEHUSI.

INJTAHUPYEMBIE PE3YJIBTATHI U3YUEHUSA YYEBHOI'O ITPE/IMETA
«T'EOMETPUS»

W3ydenue reoMeTpuH CHOCOOCTBYeT (OPMHUPOBAHHMIO Yy YYAIIUXCSA JIUYHOCHIHBIX,
MEmanpeoMemHublX U NPeOMEnHbIX pe3yabmamos o0yUYCHHs, COOTBETCTBYIOUIMX TPEOOBaAHUSIM
denepalibHOTO rOCYJapCTBEHHOTO 00pa30BaTEILHOIO CTAHJaPTa OCHOBHOTO 00I111er0 00pa30oBaHUsI.

JIMYHOCTHBIE pe3yabTaThbl:

— BOCIHTAaHHE POCCUHCKOM I'Pa’kJaHCKON MACHTUYHOCTHU: IATPUOTH3MA, YBakeHUs K OTeuecTBy,
OCO3HaHHUS BKJIaJ]a OTEYECTBEHHBIX YUEHBIX B Pa3BUTHUE MUPOBOI HayKU;

— OTBETCTBEHHOE OTHOIIEHHWE K YYEHHUIO, TOTOBHOCTh U CIIOCOOHOCTh OOydYarommxcsi K
CaMOPAa3BUTHIO U CAMOOOPA30BaHHIO HA OCHOBE MOTHBAIIMH K 00YUEHUIO U TO3HAHMUIO;

— OCO3HaHHBIA BBIOOP M MOCTPOEHHE JalbHEeHIIeH MHIMBUIYAIbHON TpaeKTOpUM 0Opa3oBaHUs
Ha 0a3e OpHUEHTUPOBKH B Mupe npodeccuil U npodeccrnoHalbHbIX MPEINOUYTEHUN ¢ yu4ETOM
YCTOMYMBBIX MO3HABATEIBHBIX HHTEPECOB;

— yYMEHHE KOHTPOJIHMPOBAThH NPOLIECC U Pe3yIbTaT yueOHOW U MaTeMaTUYECKON 1eATeIbHOCTH;

— KPUTHUYHOCTb MBIIUICHUS, HWHUIMATHBA, HAXOAYUBOCTb, AKTUBHOCTb IIPU PEUICHUH
MaTeMaTUYEeCKUX 3ajau.

MetanpeamMeTHbie pe3yJabTaThl:

— yYMEHHE CaMOCTOSITEIIbHO ONPEIENATh eI CBOero o0yueHusl, CTaBUTh U (pOpMyJIUpOBaTh 1JIst
cebst HOBbIE 3a7aud B Yyu€Oe, pa3BHBaTb MOTHBBI U HHTEPECHl CBOEH I103HABATEIbHOU
JeATEIIbHOCTH;

— yMEHHE COOTHOCUTb CBOM JCHCTBUA C IUIAHUPYEMBIMHU pPE3yJIbTaTaMH, OCYILECTBIIATH
KOHTPOJIb CBOEH JAEATENbHOCTH B IpOIECcCe JOCTHXKEHUS Pe3ysbTaTa, OMpeAessaTh CIIOCOObI
JENCTBUI B paMKax MpeUI0KEHHbBIX YCIOBUN U TpeOOBaHUI;

— YMEHHE OIpeAeNnsTh TIOHATHUS, CcO3JaBaTh O0OOIIEHHS, YCTaHABIMBATh AHAJOTHH,
KJIaccu(UIPOBaTh, CAMOCTOSITENILHO BEIOMPATh OCHOBAHUS M KPUTEPUH JUTS Kilaccu(uKanuy;

— yMEHHUE YCTaHaBJIMBATh IPUYMHHO-CIIEACTBEHHBIE CBA3H, CTPOUTH JIOTUYECKUE PACCYKICHUS U
JienaTh BBIBOJBL;

— pa3BUTHE KOMIIETEHTHOCTU B 00JIACTH HCMOJIb30BaHUS UH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIA;



— TIepBOHAYAJIbHBIC TIPEJCTABICHHUS 00 MIESIX M O METOJaX MaTEeMAaTHKH Kak 00 YHHUBEPCATLHOM
SI3bIKE HAYKW U TEXHUKHU, O CPEJICTBE MOJICITUPOBAHUS SBICHHIA U TIPOIECCOB;

— YMEHHE BHUJIETh MATEMAaTUYECKYIO 3a/lady B KOHTEKCTE MPOOJIEMHOW CHUTyallili B JIPYTHX
JUCITUILIMHAX, B OKPYKAIOIICH KU3HU;

— YMEHHE HAaxOJUTh B Pa3JUYHBIX HMCTOYHHUKAX HHGOPMALMIO, HEOOXOIUMYIO JUIS PEIICHHS
MaTEeMaTHYECKUX 3a7a4, ¥ MPEACTABIATE €€ B MOHATHOU (hopme;

— YyYMEHHE TOHHMMATh W WCIOJH30BATh MATEMATUUYECKHUE CPEJCTBA HAISIIHOCTH (Tpadukw,
TaOJIMIIBI, CXEMBI U JIP.) IS WUTIOCTPAIMK, HHTEPIPETALIMH, apTyMEHTALIHNH;

— YMEHHE BBIIBUTaTh THIIOTE3bI IIPH PEIICHUH 33J1a49H, TIOHUMATh HEOOXOIUMOCTh UX IMPOBEPKH;

— TIOHMMaHHE CYIIHOCTH aJrOPUTMHUYCCKUX NPEIINUCAaHUH W yMEHHE JICHCTBOBAaTh B
COOTBETCTBHUH C MPEJI0KEHHBIM aJITOPUTMOM.

OcHOBHBIC HAmNpaBIICHUS BOCIUTAHUS OOydYalOMMXCS B paMKax Y4eOHOro mpeaMera

«MareMaTHKa» CBOJIITCS K:

— OCO3HAHME 3HAYEHHS MATEMATHKH B ITIOBCEIHEBHOM KU3HU YEJI0BEKA;

— (opMupOBaHHE TPEACTABICHUN O COIMUAIBHBIX, KYJIBTYPHBIX H HMCTOPHUYECKUX (HaKTOpax

CTaHOBJICHUS] MATEMATHYCCKOW HAYKH;

— IIOHMMaHWE POJIH HH()OPMALMOHHBIX MPOIIECCOB B COBPEMEHHOM MHUPE;

— QopMupoBaHUE NPEACTABICHUA O MATEMaTHKE KaK YacTH OOIICYEIOBEYECKON KYJIBTYPBHI,

YHUBEPCATHLHOM SI3bIKE HAYKH, ITO3BOJISIIOIIEM OIKCHIBATE W HW3YyYaTh PEAIbHBIC IPOIECCH H

SIBJICHUS.

Moayab paGoueii mporpaMMbl BOCIUTAHUS «YPOYHAs AeATEJILHOCTH» Peajn30BaH yepe3

— TMPUMCHCHHE HAa YPOKE HHTEPAKTUBHBIX (DOPM pabOThI: MHTEIUICKTYAIbHBIX UTP, JUCKYCCHUH,
paboThI B Iapax u Jip.;

— opraHuzanuio 1medCcTBa MOTHBUPOBAHHBIX U 3PYIUPOBAHHBIX Yy4YalllUXCs Hal MX
HEYCIICBAOIIUMH OJTHOKIIACCHUKAMH,

— HHUIUUPOBAHUE U TOJICPIKKA UCCIIEA0BATEIHCKOM JIEATEITPHOCTH MKOJIHHUKOB;

— (opmupoBaHUe M pa3BUTHE HOBEPUTEIBHBIX OTHOIICHUH MEXIY YYUTEIEM U YUCHHKAMH,
CHOCOOCTBYIOLIMX MO3UTHBHOMY BOCIIPHSTHIO YUYAITUMHCS TPEOOBAHHUM U MPOCHO yUUTEIIs,
aKTHBU3aILMH X [M03HABATEIIHLHON IeITEILHOCTH,

— moOyXJICeHHE WIKOJEHUKOB COOI0OaTh HAa YpOKE OOMICTIPHUHSATHIC HOPMBI TIOBEICHUS,
npaBuiia OOIIEHHSI CO CTAPIIMMHU (YUUTENSIMH) U CBEPCTHUKAMHU (IIKOJLHUKAMHU );

— TMpUBJCUECHHUE BHUMAHUS IIKOJHPHUKOB K IIEHHOCTHOMY acCIeKTy H3y4aeMbIX Ha YpOKe
SBIICHUH, OpraHu3aIs padoThl JeTel ¢ colMaabHO 3HAUMMON HH(popManuen — 00CykaTh,
BBICKA3bIBATH MHEHHE;

WCIIONIb30BAaHUE BOCIUTATENBHBIX BO3MOXKHOCTEHM COJEp)KaHUs Y4eOHOro mpeaMmera depes
JEMOHCTPAIMIO JICTSIM TIPUMEPOB OTBETCTBEHHOTO, TPAXJAHCKOTO TITOBEACHHS, IPOSBICHUS
YeN0BEKOII00US U J0OpOCEPACUHOCTH

IIpenmeTHbIe pe3yJibTaThI:
«Pewienue mpeyzonvnuxoe»

rKJIaCCU(PHUIIMPOBATh T€OMETPUUECKHE  (UTYDBHI;

©  HAXOJUTh 3HAYEHMs JIMH JIMHEWHBIX JIEMEHTOB (UIYpP U UX OTHOIIEHUS, TPagdyCHYIO
mepy yriaoB ot 0° no 180°, mpuMeHss onpeeneHus, CBOMCTBA U MPU3HAKU QUTYP U UX
3J€MEHTOB, OTHOWIeHHs (¢uryp (paBeHCTBO, T0J00MEe, CHUMMETpHUsS, IOBOPOT,
napajjieIbHbIN IEPEHOC);

- ONepUpoBaTh HAYAJIbHBIMU TMOHSTUSIMH TPUTOHOMETPUU M BBINOIHATH 3JI€MEHTAapHBIE
orepanuy HaJl GyHKIUSIMH YIJIOB;

*+  JI0Ka3bIBaTh TEOPEMBI;

+  HCIOJIb30BaTh TPUTOHOMETpUUECKHE (YHKIUHM AJI ONpeleseHUs JIMHEHHBIX €JUHHIl U
riomaaei miockux Guryp;

*+  pelaTh IIJIaHUMETPUYECKHUE 3a/1a4u.

- OBJIaJIETh METOJAMH pEUICHUs 3ajad Ha BBIYUCICHHUS M JI0Ka3aTeIbCTBA: METOJAOM OT



OPOTUBHOTO, METOAOM MOA0OMs, MeToAOM mepedopa BapHaHTOB U  METOAOM
FeOMETPUYECKUX MECT TOYECK;

MPHOOPECTH ONBIT MPUMEHEHHsS] TPUTOHOMETPUYECKOIO amrmapaTa u uJed JBUKEHHS MPH
peLIeHNH FeOMETPUYECKUX 3a1a4;

OBJIAZETh TPAAUIIMOHHON CXEMOMW PEIICHUs 3a/1ad Ha IIOCTPOCHUE C MOMOIIBIO LIUPKYJIS U
JMHENKH: aHaJIU3, IOCTPOCHUE, T0KA3ATEIBCTBO U HCCIEJOBAHUE;;

NPUOOPECTH OMBIT HCCICIOBAHUS CBOWCTB IUIAHUMETPUYECKUX (UTYP C TOMOIIBIO
TPUTOHOMETPUUYECKUX (PYHKIMH IIPU BBIIOJIHEHUU IMPOEKTOB.

«[lIpasunbHble MHO20Y20/1bHUKU»

BBIYUCIIATH IUIOIIAAN TPEYTOJIbHUKOB, MHOTOYTOJIbHUKOB, KDYT'OB U CEKTOPOB;

BBIYUCIIATH JUIMHY OKPYKHOCTHU U JUIMHY AYTHU OKPY>KHOCTH;

pelaTh 3a7ayd Ha J0Ka3aTeJbCTBO C HCIOJIb30BaHUEM (HOPMYJ AJIUHBI OKPYKHOCTU U
JUIMHBI IyTH OKPYXHOCTH, GOpMyJ TuIomaneii puryp;

pemaTh NpakKTUICCKUEC 3a1a4n, CBA3aHHBIC C IIPaBUJIbHBIMH MHOI'OYT'OJIbHUKaMU

MPUMEHSATh anreOpanyecKuii ¥ TPUTOHOMETPHUYECKHH anmapar W UACH JIBIKCHHS IIpU
pelIeHNH 3a7a4 Ha BBIYUCICHUE ILIOUIAZEH MHOTOYTOJIbBHUKOB, B TOM YHUCJI€ IPABUIIBHBIX
MHOTI'OYTOJIbHUKOB

« [lekapmoebl KOOPAUHAMbI HA NAOCKOCMU»

BBIYUCIIATh JUIMHY OTpe3Ka I0 KOOpPAHMHATaM €ro KOHIIOB; BBIYHCISATH KOOPAWHATHI
CepeIMHBI OTPE3Ka, KOOPIWHATHI TOUKH, ACIIAIICH OTPE30K B TaHHOM OTHOLICHHH;
COCTaBJIATh ypaBHEHHE OKPY)KHOCTH, OOIlee ypaBHEHHE NPSMOH, ypaBHEHHE IPSIMOM,
NPOXOJSIICH Yepe3 IBe 3aJaHHbIC TOUKH;

OIPENeNATh IOJIOKEHHE MPSIMOM Ha KOOPIMHATHOW IJIOCKOCTH, HWCIOJIB3YysS YIJIOBOMH
KOA(pUITUEHT MPSMOIA;

HCIIOJIb30BAaTh KOOpI[I/IHaTHHﬁ MCTOJ HJIA U3YyUCHUA CBOICTB MIpsAMBIX U OKPY)KHOCTCﬁ.

HUCIIOJIb30BaTh KOOpI[I/IHaTHBIfl MeTOoA IJid PpPCIICHUSA 3agad Ha BBIYMCICHUC H
J0Ka3aTCIbCTBO,

npno6pecr1/1 OIIBIT HMCIIOJB30BAHHA KOMIIBIOTCPHBIX IIPOTrpaMM MJid aHalli3a YaCTHBIX
CJIy4acB B3aUMHOT'O PaCIIOJIOKCHUS OKPY)KHOCTCIZ U IPSAMBIX;

«Bekmopobi»

BBIIIOJIHATE OIllEpallid C BCKTOpAMHU: CJIOKCHUC U BBIYUTAHUC BCKTOPOB, YMHOXCHHC
BCKTOpa Ha 4YUCJIO,

onpeaCIIATh paBEHCTBO U KOJNIMHECAPHOCTH BEKTOPOB;

HaxXoauThb AJid BEKTOPOB, 3aJaHHBIX KOOpAWHATAMU: IJIMHY BCKTOpPA, KOOPAHUHATHI CYMMBI
" PAa3HOCTH, KOOPANHATHI IPOU3BCACHU BEKTOPA HA YUCIIO;

BBIYHUCIIATE CKaJIAPHOC IIPOU3BECACHUEC BCKTOPOB, HAXOAUTH Yrojg MEXKIAY BCEKTOpaMu,
YCTaHaBJIMUBATh MCPICHAUKYIIAPHOCTD IPAMBIX.

HUCIoJIb30BaTh BeKTOpHBII\/'I MCTOJ IJIs1 pCIICHUA 3a4a4 Ha BBIYUCIICHHUE U 1OKAa3aTCIILCTBO,

«FeomeTpuuyeckue npeobpasoBaHUA»

pacro3HaBaTh  IpeoOpa3zoBaHusl  (GuUryp: NapajyIeNbHBIA  MEPEHOC, LEeHTpaidbHas
CUMMETpHUS, OCEBAsE CHMMETPHS, IOBOPOT, TOMOTETHS;

. BBIIIOJIHATH IOCTPOEHUS (PUTYp, UCTIOJIB3YsI apaJlJIeNbHBINA MEPEHOC, IEHTPAIbHYIO
CUMMETPHIO, OCEBYIO CUMMETPHIO, IOBOPOT, FTOMOTETHIO.

MIPUMEHATH CBOWMCTBA MpeoOpa3oBaHUM PH pEIIeHUH 3a]1a4 U JI0Ka3aTEIbCTBE TEOPEM;



COLEPKAHUE YYEBHOI'O IPEAMETA «I'EOMETPUS»

Copnepxanue pazzaena «HepaBeHCTBO TPeyroJbHUKOB) CIIYKUT 0a30i1 1151 1ajbHENIero
U3YYEHHUS yYalUMHCS reoMeTpun. M3yuenue TpuronoMeTpuieckix GyHKIUN A1 yria a, Tae
(0<a<18(0 pacmmpsieT mpeacTaBICHHE O HUX U UX IPUMEHEHUH JUTSI PEILICHHsI ITMPOKOT0 Kpyra
3a/1a4 TeOMETPUHU.

Conepxanue paszznena «IlIpaBuiabHble MHOTOYTOJIbHUKHY PACHIUPSIET U yriyOser
MpEeJICTaBICHUS yUaluXxcs 00 U3MepeHusix miomaaei Guryp, cnoco0cTByeT GopMHUpOBaHUIO
IIPAKTUYECKUX HaBBIKOB, HEOOXOIMMBIX KaK IIPH PELIEHUH F€OMETPUUECKUX 3aa4, TaK U B
MOBCETHEBHOM KU3HH.
Conepxanue pasaena «/lekapToBbl KOOPAUMHATHDY PACILIUPSIET 3HAHUS O KOOPAUHATHOM
IUIOCKOCTH, ChOPMUPYET IMpe/icTaBiIeHHe 00 ypaBHEHUU (DUTYPBI, JACT MPAKTUUYECKHE HABBIKU
HaXO0X/I€HUs JJIMHBI OTPE3Ka U €r0 CEPENNHBI.
Copepxanue pasnena «BekTopbl» pacmupsieT U yriayOsieT MpeICTaBIeHHs yIaluxcs O
BEKTOPAX, Pa3BUBACT YMEHHUE NPUMEHSATh AJIreOpandecKuil anmnapar pyu perieHnd reoOMeTpHUUECKUX
3a/1a4, a TAKXKeE 3a]1a4 CMEKHbBIX TUCIUIUIMH.
Conepxanue pasaena «IlpeodpazoBanus Guryp» 3HakOMUT C TAKUMU BUJIaMU IpeoOpa3oBaHUI
KaK MapajJieNbHbIN MepeHoc, EHTpaIbHas U OCeBasi CAMMETPHH, IOBOPOT, FTOMOTETHSI, [T0100HE U
MI03BOJIET JOKA3bIBATh TEOPEMBI C UCIIOIb30BaHUEM PA3JINYHBIX IPEe0Opa30BaHU.
Paznen «'eomeTpusi B HCTOPUYECKOM Pa3BUTHMY, COJIEPKaHUE KOTOPOTo (pparMeHTapHO
BHE/IPEHO B M3JI0’KEHHE HOBOTO MaTepHaja Kak CBeJJeHHs 00 aBTOpax M3y4aeMbIX (GaKTOB U
TEOpeM, UCTOPUH UX OTKPBITHUS, TIpeIHa3HAYEH ISl POPMHUPOBAHUS MPEICTABICHUNA O TEOMETPHUH
KaK YacCTH Y€JIOBEUYECKOI KYJIbTYpHI, Ul OOLIEro pa3BUTHS IIKOIbHUKOB, ISl CO3aHUS
KYJIbTYPHO-UCTOPHUECKON Cpeibl 00yUEHUSI.

9 kyaacc
IHoBTOpeHue kypca 7-8 kiaacca (S yacoB).
TpeyronbHUK, BUIbI TPEYTOJBHUKOB, IPU3HAKY PABEHCTBA U MOJ00US TPEYTrOJIbHUKOB.
YeTblpexyrojbHUKU. BUbl 4e€ThIPEXyTOIbHUKA, CBOMCTBA U MPU3HAKU. DOPMYIIbI IJIOIIAIEH.
OxpysxHOCTb U KacaresnbHas. [IpuzHaku u cBoiicTBa.
Pa3znen Nel. Pemenue TpeyrobHukoB (18 uacos).
Tpuronomerpuyeckue GyHKIUH YIIIOB, TEOpEMa KOCUHYCOB U T€OpEMa CUHYCOB. Penienne
TpeyroabHUKOB. DOpMyIIbl HaX0KIEHUS TUIOIIA/IH.
Pasnen Ne2. IIpaBusibHbIe MHOTOYIOIbHHKH (8 4acoB).
[IpaBuiIbHBIE MHOTOYTOJIBHUKY U UX CBOMCTBA, JUIMHA OKPY>KHOCTH. [Inomans kpyra.
Paznen Ne3. JlekapToBbl koopauHaThl (18uacos).
PaccrosiHue Mexny 1ByMsl TOUKaMH € 3aJaHHBIMU KOOpAMHAaTaMu. KoopAMHATEI cepeiuHbI
oTpe3Ka. YpaBHeHUE (pUrypsl. YpaBHEHUE OKPYKHOCTH. Y paBHEHHE MPSIMOI. YTII0BOM
K03 duImeHT npsmMoil. MeTo KOOpAUHAT.
Pa3nen Ne4. Bexkropsl (18 yacos).

ITonsatue BexTopa. KoopaunaTs! Bektopa. Ciio’k€HUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE

BEKTOpa Ha uncio. [Ipumenenne BekTopoB. CKallipHOE IPOU3BENEHNE BEKTOPOB.

Paznen NeS. I'eomerpuueckue npeodpazoBanus (15 yacon).

JBuxenue(nepemenienue) purypsl. OceBas cummetpus. [losopot. 'omorerus. [logobue dpuryp.
[Tpumenenue npeoOpa3oBaHust GUTYp MPH PEIICHUH 3a]1aU.

IToBTOpenue (13 yacos.).

Pemennie TpeyroabHUKOB, 1€KAPTOBBI KOOPAMHATEHI.

OLEHKA NJOCTUXEHHUA INTPEAMETHbBIX PE3Y/JIbTATOB OCBOEHUA
YYEBHOTI'O IPEAMETA «MATEMATHUKA»

[l olleHMBaHHUSl [JIOCTMXKEHUSI MpeJMEeTHbIX pe3yJbTaTOB OCBOEHHUS y4eOHOro
npeaMeTta «MaTeMaTHKa» UCIOJIb3yeTCsS TPAAUIIMOHHAA YeTblpexbaslibHasA CUCTEMA:
—  OTMeTKa «5» («OTJIIMYHO») — YPOBEHb BBINIOTHEHHUSI TPEOOBAHUI KOHTPOIHHO-U3MEPUTEITHHBIX
MaTepUajIoB 3HAUYUTENHHO BBIIIE 6a30BOTO;



— OTMeTKa «4» («XOpOoII0») — YPOBEHb BBHINOJIHEHUS TPEOOBAHUI KOHTPOJIbHO-U3MEPUTEIbHBIX
MaTepHaJoB BbIle 0a30BOTO;

— oTMeTKa «3» («yAOBJIETBOPUTEIILHO») — YPOBEHb BBIMOJIHEHUS TPeOOBaHUN KOHTPOJIBHO-
U3MEPUTENIBHBIX MaTepuajoB 0a30BbIH, COOTBETCTBYET O0s3aTEeIbHBIM MUHHMAJIbHBIM
TpeOOBaHUAM;

— OTMETKa «2» («HEeylOBJIETBOPUTEIbHO») — YPOBEHb BBIIOJHEHUS TPeOOBaHUN KOHTPOJIBHO-
U3MEPUTEINIbHBIX MAaTE€pPUaIoOB HIKE 0a30BOTrO.

B xoxe mpoBeneHUs MOYpPOUHBIX OLIEHOYHBIX MPOLEAYpP BBIIEISIOTCS CIEAYIOLUIUME BUJIbI

KOHTPOJIS:

—  npedsapumenvuulii  (OUAZHOCMUYECKUI) KOHMPOJb, KOTOPbIi TNPOBOAUTCH, YTOOBI
HU3Y4YHUTh YPOBEHb TOTOBHOCTH YYalllUXCs K BOCIIPUATUIO HOBOI'O MaTepHala;

—  meKywjuil noypouHulii KOHMpPoOb, KOTOPBICONPOBOXKAALT Mporecc (HOPMUPOBAHHS HOBBIX
3HAaHUM M YMEHMI; MCIIOJb3yeTCs YyUUTENIeM KaK CpEICTBO CBOEBPEMEHHOH KOPPEKTHPOBKH
y4eOHOTO MpoLecca U MpeaynpekIeHIs HEyCIIeBaeMOCTH 00yYatOLINXCS;

—  memamuuecKuii KOHmMpPO/b, KOTOPBIMIIPOBOAUTCS TOCJIE U3YYEHUS KAKOW-THMOO TEeMbl WU
JBYX HEOOJBIIUX TEM, CBSA3aHHBIX MEXIYy COOOW JMHEWHBIMU CBA3SIMM; MCIOJIb3YeTCs
yuuTesaeM Juisi 0000IIeHNs U CUCTEMaTH3alMsl y4eOHOro MaTepualia Bcel TEMBbI;

—  UmMO206blii KOHMPOJb, KOTOPbIH NPOBOAUTCA MO OKOHYAHHIO TpUMECTpa (TOIYrOAus) WIH
roJia C LIEJIbI0 OLIEHUTh PE3yJIbTaThl 00yUeHUs 3a yueOHbIN T/,

KpuTtepumn oieHnBaHusl ypOBHS JOCTUKEHUS NMPEAMETHBIX Pe3yJbTATOB

[IpuonieHMBaHUU  YpPOBHS ~ JTOCTHMXKEHHS  TMPEAMETHBIX  PE3YJbTaroB  HCHOJB3YIOTCA
MMMCbMEHHBIE M YCTHBIC METOMIBI KOHTPOJIS.

Hcnonp3yembie GOpMBI KOHTPOJIS: MATEMAaTHIYCCKUANM JUKTAHT, CAMOCTOSTEbHAs paboTa,
MUCBMEHHBIN ompoc (TecT), MpOeKTHas paboTa, KOHTpoJibHas pabora I[IpuBeTCTBYIOTCS
KOMITHIOTEPHBIE TPE3CHTAIlMM Kak ¢GopMa TPESAbSIBICHUS WHANBUIYAIBHBIX TBOPYECKHUX
3aIaHUN.

Yemmuwuii onpoc.

VYCTHBI Ompoc SBISETCS OJHUM K3 OCHOBHBIX, CIHOCOOOB yuyeTa 3HAHUM ydalmxcs I0
reomMeTpun. Pa3BepHYTBII OTBET y4y€HHMKa JOJDKEH IMPEACTaBIsATh COOON CBSI3HOE, JIOTMYECKH
MIOCJIEI0BATENbHOE COOOIIEHHEe Ha 3aJaHHYI0 TeMy, I[IOKa3bIBaTb €ro YyMEHHE MPUMEHSTh
OTIpeJIeJICHUS, IPaBUIIa U TEOPEMBI.

Omeem oyenusaemcs Ommemxou «5», €Ciii yUEHHK:

— TIOJIHO pacKpbUl COJepKaHUWE Marepuaisa B oObeMe, MPeAyCMOTPEHHOM MpOrpaMMoil u
y4eOHUKOM,

—  U3JI0KWJI MaTepuaj IPaMOTHBIM SI3bIKOM B OIpPENEICHHON JIOTMYECKOW MOCIIeI0BaTENbHOCTH,
TOYHO MCIIONIb3YsI MATEMaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY;

— TPaBWIBHO BBIMOJIHUI PUCYHKH, YEPTEXHU, IPa(UKH, COMYyTCTBYIONIUE OTBETY;

— TI0Ka3aJl yYMEHHE WIUIFOCTPUPOBATH TEOPETUYECKUE IOJIOKEHUS KOHKPETHBIMM IPUMEpaMH,
IPUMEHSTH UX B HOBOI CUTyalluy NPU BBIMOJIHEHUN TPAKTUYECKOTO 33 JaHHUS;

— TPOAEMOHCTpUpOBaJl CHOPMUPOBAHHOCTh U YCTOMUMBOCTH HCIIOJIB3YEMBIX IpPHU OTpPabOTKe
YMEHHI U HaBBIKOB, YCBOCHHE paHEE U3YUEHHBIX COITYTCTBYIOLIUX BOIIPOCOB;

— OTBeYaJ CaMOCTOATENbHO 0e3 HaBOJMIIMX BONPOCOB yuHTeds. Bo3MOXHBI olHA - JBE
HETOYHOCTU IPU OCBEIIEHWH BTOPOCTENEHHBIX BOMPOCOB MM B BBIKJIAJKAX, KOTOPHIE YUEHUK
JIETKO UCIPABUJI 110 3aMEUYaHUI0 YUUTEIS.

Omeem oyenusaemcs ommemkou «4», €clu OH YyIOBJETBOPSET B OCHOBHOM TpeOOBaHUSIM Ha

OLIEHKY «5», HO IIPU ATOM UMEET OJAMH U3 HEJOCTATKOB!

— B M3JIOXKEHUH JOMYIICHbI HE0OJbIINE MPOOEbl, HE HCKA3UBIINE MATEMaTUYECKOE COJIEpKaHHUe
OTBETA;

— JONyIIEHbl OJWH — JiBa HEJOYeTa IIPM OCBELIEHWH OCHOBHOIO COJIEpP)KaHUs OTBETA,
HCIIPaBJIEHHBIE 10 3aMEYaHUIO YUUTES;

— JOomyIleHbl omrbOka win 6ojee IByX HEIOYETOB MPHU OCBEUIEHHH BTOPOCTENEHHBIX BOMPOCOB
WIH B BBIKJIAIKaX, JIETKO UCIPABIEHHBIE 10 3aMEUAHUIO YUUTEIS.



Ommemxka «3» cmasumcs B CIEAYIOIIUX CIIyYasx:

— HENOJHO WJIM HETOCJEIOBATeIbHO PACKPHITO COACpKAHME MaTepuana, HO MOKa3aHo olIiee
MOHUMAaHHUE BOMPOCAa W TPOJEMOHCTPHUPOBAHBI YMEHHS, ITOCTATOYHBIC JJIsl JAJIbHEHUIIETO
YCBOGHHS TPOTPaMMHOTO Marepuaiia (ompeseneHHbie «TpeboBaHMSIMU K MaTeMaTUYECKOU
MOATOTOBKE YYAIIIUXCS»);

— HMEJMCh 3aTPyAHEHUS WIM JOMYIIECHbI OMUOKA B ONpPEICICHUU TOHITHH, HCIOJIb30BAHUH
MaTEMaTHYECKON TEPMHHOJIOTHH, YEPTEkKaX, BBHIKIAIKAX, WCIPABICHHBIC IMOCIE HECKOIbKUX
HABOJSIIIUX BOIIPOCOB YUUTEIS;

— YVYYCHMK HE CHpaBWICA C IMPUMECHEHHEM TEOPMHM B HOBOW CHTyalldd IIPU BBITTOJHCHUH
MPAKTUYECKOTO 3aJaHMs, HO BBIIOJHWI 3aJlaHdsl 00S3aTEIBHOTO YPOBHS CIIO)KHOCTH IIO
JTaHHOU TeMe;

— TIpU 3HAHUM TEOPETHYECKOrO0 Marepuaja BBISBICHA HeIOCTaTouyHas CHOpMUPOBAHHOCTH
OCHOBHBIX YMCHHI U HABBIKOB.

Ommemxa «2» cmasumcs B CIEAYIOMNX CIIydasx:

— HE PacKpbITO OCHOBHOE COJIEpP)KaHHE YUYECOHOT0 MaTepuala;

— oOHapy»XeHO He3HAaHWE WJIM HeTIOHMMaHUE YYECHHKOM Ooubliell min Hanboliee BaXKHON 4acTu
y4eOHOTO MaTepuana;

— JIONyIIEHbl OIMMOKKA B ONPEJCICHUU TIOHSATUH, MPH HCHOJIb30BAHUM MAaTeMaTHYCeCKOU
TEPMHUHOJIOTHH, B PUCYHKaX, UePTEkKaxX WK rpadukax, B BBIKJIAKAX, KOTOPbIE HE UCIPABIICHBI
MocJie HECKOJIBKUX HABOJSAIINX BOIPOCOB YUUTEIS

Iucomennwlii onpoc (mecm), mamemamuydecKuil OUKMAanm, CAMOCMOAMENbHAA padboma:
Oyenka «5» cmagsumcs, ecau yyawuiics:  BbimoaHun 90 - 100 % paboTel

Oyenka «4» cmasumcs, ecau yyawuiics:  Bbinoduun 70 - 89 % pabotsl

Oyenka «3» cmagumcs, ecau yyawuiics.  BbimodHun 50 - 69 % paboTtsl

- Oyenka «2» cmagumcs, ecau yyawuticsi:  BbimodHun 110 50 % paboThl

Iucomennsle KonmponvHole pabomol:

Omeem oyenusaemcsi Ommemkou «3», eciu:

- paboTa BBINOIHEHA TTOIHOCTHIO;

- B JIOTUYECKHUX PACCYKJEHUAX U OOOCHOBAHUU PEIICHHS HET MPOOEJIOB U OMHOOK;

— B PEIIICEHUU HET MaTeMaTHYECKUX OMTMOOK (BO3ZMOXKHA OJJHA HETOYHOCTh, OMUCKA, KOTOpas
HE SIBJIACTCS CIICJICTBUEM HE3HAHUS WM HETIOHMMAaHUs yueOHOTO MaTepHaia).

Ommemxa «4» cmasumcs B CIEAYIONUX CIyYasax:

— paboTa BBIMOHEHA MOJHOCTHIO, HO OOOCHOBAHUS IIArOB PEIICHUs HEJOCTATOYHBI (eCcIu
yMeHHe 000CHOBBIBATh PACCYKIEHHUS HE SBISUIOCH CIIEIUATBLHBIM O0BEKTOM MTPOBEPKH);

- JOTYIIEHbI OJlHAa OIMMOKa WJIM €CTh JBa — TPU HENOYETa B BBIKJIAQJKAX, PUCYHKAX,
yepTekax wiu rpadukax (ecnmu 3TH BUIBI pabOT HE SBISUINCH CIEHUAIBHBIM OOBEKTOM
IIPOBEPKN).

Ommemxa «3» cmagumcsi, €CIU JOMYIIEHO 0oJiee 0JHOM OIMOKH MK GoJiee ABYX — TpeX
HEJI0OUETOB B BBIKJIAJIKaX, YepTexax WM rpadukax, HO oOydaromuiics obianaer o0s3aTeIbHBIMU
YMEHUSIMHU 110 TIPOBEPSIEMO TEME.

Ommemxa «2» cmaeumcs, €ClIW TOMYIIECHBI CYIECTBEHHBIC OIMMUOKH, MOKa3aBIIUe, YTO
oOydaromuiicss He 001agaeT 00s3aTENbHBIMU YMEHHUSMU TI0 TAaHHOW TeMe B MOJTHON Mepe.

Y4uTens MOXKET TIOBBICUTh OTMETKY 3a OpPWUTHHAIBHBIM OTBET HA BONPOC HIIU
OpUTHHAIILHOE pEIICHHe 3aJayd, KOTOpPbIE CBHUAETEIHCTBYIOT O BBICOKOM MaTeMaTHYE€CKOM
pPa3BUTUU OOYYAIOIIErocs; 3a pelieHue Oojee CIOXKHOW 3ajaudl WJIM OTBET Ha 0oJiee CIOKHBIN
BOMPOC, MPEATOKEHHBIE 00YyJaromeMycsi JOMOJHUTEIBHO TOCIE BBIMOJHEHUS UM KaKUX-THOO
JOPYTUX 3aJaHui.

Ilpoekmmnasn padoma.

Kpurepuu oneHuBanus:

— oOwias KyJnbTypa NpeCTaBICHUs UTOTOB MPOAeTaHHON paboThI;

—  HUHTepec K T€OMETPUH;

—  OPUTHHAJIBHOCTh, TBOPUYECKOE CBOCOOpa3He MOITYUEHHBIX PE3yIbTaTOB;



COJIePKATEIBHOCTD U XyJI0’)KECTBEHHAs IICHHOCTh COOpaHHOT'O MaTepHasa;
BJIaJICHUE OCHOBHBIMM, KIIFOYEBLIMHU 3HAHUAMM I10 IIPEAMETY;
MI0CTIeI0BATEIbHOCTD, JIOTUKA U3JI0KEHUSI COOCTBEHHBIX MBICICH;
XYZ0KECTBEHHAsI TPaMOTHOCTh M 3CTETUYHOCTH O(OPMIICHHS IIPEICTABICHHON PaOOTHI.

Texnuxo- Ouenka «5» Oyenxa «4» Ouenka «3» Ouyenka «2»
OKOHOMUYeCKUe | Cmasumcsl, eciu y4auwuics: cmaesumcs, eciu Cmaeumcsi, eciiu | Cmaeumcs,
mpebosarus yuauuiics: yuawuiics: ecau
VYQUUUICA:
OOHapyKUBAET MOJTHOE O06HapyKHUBaeT, B OO0OHapyKUBaeT OO6HapyXH1Ba
COOTBETCTBHE OCHOBHOM, TIOJIHOE HEMOJIHOE €T HE3HaHUE
coJieprKaHus TOKJIANa U COOTBETCTBHE COOTBETCTBHE GompIeit
MIPOJICIaHHON paboTHI. JIOKIIafa U JOKIIana u 4acTu
IIpaBusIbHO U YETKO MPOACTIaHHOM TPOIeTIAaHHOMN MPO/IeIaHHO
OTBEYAET Ha BCE pabotsl. [IpaBmisHO IIPOEKTHOI 1 IIPOEKTHOU
IIOCTaBJICHHBIE U YETKO OTBEYaeT paboTBL paboThL.
BOIIPOCHL. YMeeT IIOYTH Ha BCE He moxer He moxer
CaMOCTOSATENIBHO MIOCTaBJICHHBIE MIPaBUJIBHO U MPAaBUIIBHO U
Jawuma MIOJITBEPIUTh BOIIPOCHL. YMeeT, B YEeTKO OTBETHUTh YETKO
TEOpETHYECKHE OCHOBHOM, HA OTAENbHEIE OTBETHUTH Ha
npoexkma MOJIOKEHUS CaMOCTOSITETBHO BOIPOCHI. MHOTHUE
KOHKPETHBIMU HOATBEPIUTH 3arpyaHsaercs BOIIPOCBL.
IIPUMEPAMU. TEOpETHYECKHE camocTosTensHo | He moxer
MOJIOKEHUS MOATBEPAUTH MOATBEPAUTH
KOHKPETHBIMU TEOPETHYECKOE TEOpETUIECK
pUMepaMu HOJIOKEHUE ue
KOHKPETHBIMU MOJIOXKEHHUS
IpUMepamMu. KOHKPETHBIM
U
IpUMepaMHu.
IledaTHsIil BapuaHT (UK IleuaTHsblii BapuaHT ITeuaTHsblii PykonucHsii
KOMIIBIOTEPHAs NIPE3CHTAL). (WM KOMIIBIOTEpHAs | BapHaHT. BapHaHT.
CooTtBercTBHE TIpe3CHTAITHS). Henonnoe He
TpeOOBaHUIM CootseTcTBHE COOTBETCTBHE COOTBETCTBUE
MOCE0BATENILHOCTH TpeOOBaHUIM TpeOOBaHMUSIM TpeOOBaHMUSIM
BBIITOJIHEHHUS MIPOEKTA. BBINOJIHEHHS npoekta. He BBITNIOJTHEHUS
I'pamoTHOE, nonHOE MPOEKTA. COBCEM MIPOEKTA.
H3JI0KEHUE BCEX I'pamotHOE, B IrpaMOTHOE HerpamoTHO
pa3zenos. OCHOBHOM, TIOJTHOE U3JI0)KEHUE e
Ogpopmrenue Hannaue u xauecTBo U3JI0KEHUE BCeX pa3zenos. U3JI0’KEHUE
HaTJSIAHBIX MaTepra-JioB pa3zenos. HexadecTBeHHBI BCEX
npoexma (wmrocTpanuu, KauecTtBennoe, € HarJsTHbIe pasnenos.
3apHCOBKH, HETIOTHOE MaTepHabl. OTtcyTcTBHE
¢oTorpadum, CXemsl 1 T.1.). KOJINYECTBO Henonnoe HATTISTHBIX
CootBeTcTBHE HaTJISTHBIX COOTBETCTBHE MaTepHUAaIIOB.
TEXHOJIOTUYECKHX MaTepHaloB. TEXHOJIOTHYECKH | YcTapeBlIne
pa3paboTox CootseTcTBHE X pa3paboTox TEXHOJIOTHH
COBPEMEHHBIM TEXHOJIOTMYECKHX COBPEMEHHBIM 00paboTku.
TpeOOBaHUSIM. pa3paboTox TpeOOBaHUIM.
OCTEeTUYHOCTH COBpPEMEHHBIM
BBITTOJTHEHHSL. TpeOOBaHUSIM.
BbINONHEHHBIAIIPOAYKTCOOTBETCT | BhINONHEHHBII BoinosnHeHHBIN BrinosnHneHH
BYET U MOXET MIPOIYKTCOOTBETCTB MIPOAYKTUMEET BIN
HCTIOJIB30BATHCS 10 HA3HAYEHUIO, | YeT M MOXET OTKJIOHEHHE OT MPOJYKTHE
MIPEAYCMOTPEHHOMY TIPH HCTIONB30BATHCA I10 YKa3aHHOTO COOTBETCTBYE
lpakmuuecka paspaboTke MpPOeKTa. HA3HAYECHHUIO U Ha3HAYEHMUS, T ¥ HE MOYXKET
A JIOITyLLICHHBIE MIPeayCMOTPEHH HCTIONb30BaTh
HanpaeierHHoc OTKJIOHCHUSA B Oro B IIPOCKTE, Cs 110
mb IPOEKTE HE UMEIOT HO MOXET HA3HAYEHUIO.
MPUHIUITHAIBHOTO HCTOJIB30BaThCS
3Ha4YeHUsI. B IPYyroM
MIPAKTUIECKOM

IMPUMECHCHHUU.










MUHUCTEPCTBO IMPOCBEIIEHUSA POCCUCKOM ®EJIEPALIUU
MunucTepcTBo 0011ero 1 NpogeccHoHAJILHOro0 00pa3oBanus PocToBckoit
obs1acTn

Ynpasiaenue oopazoBanus r.Taranpora

MAOY auneit Ne 28

PABOYAS ITPOI'PAMMA
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

y4eOHOro npeamera
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st ooyuaromuxest 11 kiacca
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lyUNTENb MaTEMATHKU

Taranpor 2023



INOACHUTEJIBHAA 3AIINCKA

Jannas paboyasi mporpaMmma cOCTaBJIeHa Ha OCHOBaHUHU:

— ®@enepanbHoro 3akoHa «O06 oOpazoBanuu B Poccuiickoit depepanum» ot 29.12.2012
No273-D3 (B neicTByIOIIEH PEAAKIIMN CO BCEMU U3MEHEHUSMH U JIOTIOJIHEHUSIMH ),

— degepalibHOTO TOCYNAPCTBEHHOTO 00pa30BaTENBbHOTO CTAaHAAPTa CPEIHETOo OO0IIero
oOpa3oBaHMs, YTBEpXKACHHBIM npukazoM MuHHcTepcTBa 00pa3oBaHUs U HAyKU
Poccuiickoit @enepanuu ot 17.05.2012 Ne413 (B neficTByrOIIEH pelaKIim)

— IIpukaza MunuctepcTBa npocsemenus Poccuiickoit @eneparnmu ot 11 nexadbps 2020 r.

— Ne 712 «O BHeceHMH H3MEHEHHH B HEKOTOpbIe (hefepalibHble TOCyIapCTBEHHBIC
oOpa3oBaTeNnbHbIC CTAaHAAPTBI OOHIETO O00pa3oBaHWs IO BONPOCAM  BOCIUTAHHS
oOydarmuxcs», ¢ Y4ETOM MPUMEPHOM MporpamMmbl BOCHHUTAHUS (IIPOTOKON pPELICHUS
denepanbHOro y4eOHO-METOAMYECKOTO OOBEAMHEHUs] 1O o0meMy oOpasoBaHuio oT (2
utons 2020 r. Ne 2/20);

— @enepasibHOI paboueil mporpamMmbl Mo aiaredpe W HavajgaMm aHajan3a, Ha YPOBHE CPETHETO
o0miero o0Opa3oBaHus, SIBISIONICHCS CTPYKTYPHBIM 3JIEMEHTOM COJEPKATENIbHOTO pa3ziera
OCHOBHOI1 00pa30BaTeNnbHOM MporpamMmbl cpeHero oouero oopazoBanuss MAOY nuues Ne
28;

— OCHOBHOM 00pa30BaTeNbHOM MpOrpaMMbl cpenHero obmiero odpazoBanuss MAOY mures
Ne28§;

— aBtopckoi nporpammbl A. I'. Mepsnsik, . A. Homuposckoro, B.M.IlonsikoBa, Bxozsuieit
B yueOHO-MeTOquYeckuii KoMIiekT mo anredbpe i 10-11 kmaccoB ( cOopHHK
«IIporpammbl. MaremaTtuka. 5-6 kmaccel. Anrebpa. 7-9 kmaccel. AnreOpa W Havana
ananmuza. 10-11 kmaccel», «Benrana-I'pad», 2018 rona), ucmonb3yeMblil s peaau3anuu
JaHHOU paboueil mporpaMMel

— nocTtaHoBieHUA [J1aBHOTO ToCy1apcTBEHHOT0 caHUuTapHOro Bpaya P® ot 28 centsadps 2020
roga Ne28 «OO6 ytBepxkaenun canutapHbix mpasun CII 2.4.3648-20 «CanutapHo-
AMUIEMUOJIOTHYECKHE TPeOOBaHMsI K OpPraHM3allUsIM BOCHUTAHHUS U OOy4YEeHMs, OTIbIXa U
037I0POBJIEHUS AETEN U MOJIOJEKI;

— Tlonoxxenus o paboyei nporpaMMe B MyHHUIMIIaTbHOM aBTOHOMHOM
o011eo0pa3oBaTeabHOM yupexaeHuu uuee Ne 28, yTBepkaeHHOT0 npukazoMm no MAOY
quiero Ne 28 «01»07 2023 Ne437;

— paboueii nporpammsel Bociutanust MAOY nunes Ne 28;

— yue6Horo aHa MAOY nuues Ne28 Ha Tekymuil yueOHbIH rol.

MecTto yyeOHOro npeamera «Aaredpa» B yueOHOM IIaHe
VYyeOHas nmporpaMma o anreOpe cocTaBi€Ha U3 pacyeTa 4acoB, YKa3aHHBIX B y4eOHOM
mane MAOY nunest Ne28:

Kom-Bo yacoB B HCACIIO
8 xmacc

YacTu yueOHOro 1iana
OO6s3arenpHas 9acTh YI4€OHOTO TTaHa 3
Yactp yueOHOro 1miaHa, popMupyemas
y4acTHUKaMU 00pa30BaTEIIbHBIX 2
OTHOIIICHUH
HUTOI'O 5

Takum oOpazom, u3yuyeHHe anreOpbl Ha 3Tale OCHOBHOTO 0OIIero oOpa3oBaHUS

npenycMaTpuBaeT pecypc ydeOHoro BpemeHu B 11 kiacce B 00béMe — 165 uacoB (5

Y4acoB B HEJICIIO).

®dakTudecku (C y4eToM rojoBoro kajaeHaapHoro rpapuka Ha 2023-2024 yueOHbIN ros U
pacnucaHus 3aHATHI) JaHHas pabodas mporpamMma paccuuraHa Ha 162 wyaca B Tof.



KommneHcamus HEAOCTAOIIUX 3 gacoB OCYHMECTBIACTCA 3a CUYCT YaCOB PE3CPBHOIO
BPCMCHHU U UTOT'OBOI'0 MOBTOPCHUA.

HJIAHUPYEMBIE PE3YJBTATbBI OCBOEHUSA YYEBHOI'O ITPEIMETA
«AJITEBPA N HAYAJIA AHAJIU3A»

B pesynprare wu3yueHHss MaTeMaTMKA Ha YPOBHE CpeaHero oOmero oOpa3oBaHUS Y
oOyuatomerocst 0yayT cOpMUPOBAHBI CIEAYIOLIUE TUYHOCIHbIE Pe3YIbmMAmbl.
2PAACOAHCKO20 BOCNUMAHUA!
c(hOPMHUPOBAHHOCTh T'PAXAAHCKOW MO3UIUK O0YYarOMIerocsi Kak akKTUBHOTO M OTBETCTBEHHOT'O
YjieHa ~ pPOCCHUHCKOro  oOmecTBa,  NpPEACTaBICHME O  MaTeMaTHYeCKHMX  OCHOBax
GYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUH, NPOLEAYp TIpa)kJIaHCKOro o0OIecTBa
(BBIOOpHI, OMPOCHI M APYToe), YMEHHE B3aMMOJCHCTBOBATH C COIUAIBHBIMU HHCTUTYTAMH B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAUYCHUEM;
NAMPUOMUYECKO20 B0CNUMAHUSA:
c(OPMUPOBAHHOCTh POCCUHCKON TIpa’kJaHCKOM HACHTUYHOCTH, YBaXXCHHUsS K MPOLUIOMY U
HACTOSIIEMY POCCHUIMCKOM MAaTEMaTUKH, HEHHOCTHOE OTHOIIEHUE K JIOCTHKEHHUSIM POCCUUCKUX
MaTEMaTHUKOB M POCCUNUCKONW MaTeMaTUYECKOM MIKOJIbI, UCIIOJIb30BAHME ATHX JOCTH)KCHUN B
JIPYTHX HayKax, TEXHOJOTHUAX, chepax SIKOHOMHKH;
0YX08HO-HPABCMBEHHO20 80CNUMAHUSL:
OCO3HaHME IYXOBHBIX IIEHHOCTEH pPOCCHHCKOr0 Hapoaa, C(HOPMHPOBAHHOCTH HPABCTBEHHOTO
CO3HaHMsI, PTHUECKOTrO TMOBEJCHHS, CBA3AHHOTO C MPAKTHUYECKUM MPUMEHEHHUEM JIOCTHKEHUMN
HAayKd M JESATENIbHOCTbIO YYEHOrO, OCO3HAHUE JIMYHOIO BKJIAJa B MOCTPOCHHUE YCTONYMBOIO
Oynyuiero;
ICMemuyecKo20 60CNUMAaHuUs:
ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAs ICTETHKY MaTeMaTUYECKUX 3aKOHOMEPHOCTEM,
O0OBEKTOB, 3a/iay, PEIICHUH, PaCCyXICHHUH, BOCIPUUMYHBOCTh K MAaTEMaTHUYECKHM acCIEKTaM
Pa3IMYHBIX BUJOB UCKYCCTBA;
Qusuuecrkoeo socnumanus:
c(hOpPMUPOBAHHOCTh YMEHHS MPHUMEHSITh MaTeMaTHUeCKHe 3HAHUS B WHTEpecax 3I0pOBOTO U
0e30macHOro o0pa3a JKU3HU, OTBETCTBEHHOE OTHOIIEHME K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEXXUM 3aHATHI U OTIbIXa, peryjspHas (pu3ndeckas akTUBHOCTH),
(bu3nyecKoe COBEPILIEHCTBOBAHHUE MPH 3aHATUSAX CIIOPTUBHO- 03JOPOBUTENBLHOM 1€ TENBHOCTBIO;
mpyo08020 BOCHUMAHUA!
TOTOBHOCTh K TpYyJAy, OCO3HAaHUE LEHHOCTU TPYAOIIOOMS, MHTEPEC K pa3IMYHBIM chepam
npoecCHOHANBbHON NEeSTENbHOCTH, CBS3aHHBIM C MAaTeMaTUKOW W €€ MPWIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIK BBIOOp Oynaymiel mnpodeccur W peannu30BBIBATH COOCTBEHHBIC
KU3HEHHBbIC IUIAHBl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOpa3oBaHUIO U
caM000Opa30BaHUIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKUX 3a/1a4 MaTeMaTUYECKOW HalpaBIE€HHOCTH;
9KOJI02UYECKO20 8OCNUMAHUSL!
cOPMUPOBAHHOCTh ~ JKOJIOTMYECKOM  KYJbTYphl, TOHHUMAaHHE  BJIMSHHUS  COIMAIBHO-
SKOHOMHUYECKUX IPOILIECCOB Ha COCTOSHUE MPUPOJAHON M COIMAIBHOM Cpenbl, OCO3HAHUE
ro0ampHOTO  XapakTepa  AKOJIOTMYECKHUX  MpoOJieM, OpHEeHTalus Ha  [PUMEHEHHe
MaTeMaTHYeCKUX 3HAHMUU IS pellieHus 3ajad B 00JacTH OKpY:Karollled cpenbl, MIIaHuPOBaHUE
MOCTYTNKOB U OLIEHKU WX BO3MOXHBIX MOCIIEICTBUM JIJISl OKPY KAIOIIEH Cpebl;
YeHHOCmU HAYYHO20 NOZHAHUA!
c(OPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Da3BHUTHUS
HaykKu U OOIIECTBEHHOW TMPaKTHKH, IIOHMMAaHHE MaTEeMaTUYeCKOW HayKu Kak cdepbl
YEJIOBEUECKOU NIeATEeNIbHOCTH, ATANoB €€ Pa3BUTHS U 3HAUUMOCTHU ISl PA3BUTHS LIUBUIIU3ALINH,
OBJIQJICHHE SI3bIKOM MAaTEMAaTHKHA U MaTEMaTHYECKON KyJIbTypOH KaK CPeJCTBOM MO3HAHUS MUDA,
TOTOBHOCTH OCYLIECTBIISITh MPOEKTHYIO U UCCIEI0BATENbCKYIO JEATEIbHOCTh MHAUBUAYAJIbHO U
B TpYIIIIE.



B pesynprate m3yueHus MaTeMaTUKH Ha YPOBHE CpefHero oOumiero ooOpazoBaHUs Y

oOyudatomerocss OyayT chopMHpOBaHBI TMO3HABATEIHHBIC YHUBEPCAIbHBIE y4eOHBIC NEWUCTBUSA,
KOMMYHHKATHUBHbIE YHUBEpCalbHbIE Yy4eOHble JAEWCTBUS, PETYJISITUBHbIE YHHBEpCaIbHbIC
y4eOHBIC EHCTBUS, COBMECTHAS ICATEIHHOCTb.

VY oOyuaromerocss 0ynyT copMUpPOBaHBI CIEAYIOIINE OA308ble jlocudecKue Oeticmeus

KaK 4acTh TIO3HABATEJbHBIX YHUBEPCAIBHBIX YUEOHBIX JCHCTBUI:

BBISIBJISITH M XapaKTEpU30BaTh CYIIECTBEHHbIE NPHU3HAKM MAaTEMaTU4YECKUX OOBEKTOB,
MOHATUH, OTHOUICHWH MEXIYy MOHATUAMHU, (OPMYJIHPOBATH ONPEACICHUS TOHITUH,
YCTaHaBJIMBAThH CYILECTBEHHBIM NMPU3HAK KIacCU(BUKALIMKY, OCHOBAHUS Ul 0000IEHHs U
CPaBHEHHUs, KpUTEPUU IIPOBOAMMOI0 aHAJIN3A,

BOCIIPHHUMATh, (OPMYJIHPOBATh M TPEOOPA30BBIBATH CYKICHHSA: YTBEPAUTEIbHBIC U
OTpHLIATEINIbHBIE, €IUHUYHBIC, YACTHBIE U 00ILKE, YCIOBHBIE,

BBISIBJIATh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3H M MPOTUBOpPEUMs B (akTax,
JAHHBIX, HAOJMIONEHUSAX U YTBEPXKICHUSX, MNpeajiaraTb KPUTEPUU JJIsl BbISBICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUNH;

JieNlaTh BBIBOJIBI C HCIOJB30BAaHMEM 3aKOHOB JIOTUKH, JAEAYKTUBHBIX U MHJYKTHBHBIX
YMO3aKIIIOYEHHH, YMO3aKJIIOUECHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSITENIHO JOKAa3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUH (IIpsIMBbIE U
OT IPOTUBHOTO), BBICTPAUBaTh ApIyMEHTALUIO, IPUBOAUTE IPUMEPBI U KOHTPIPUMEDHI,
00OCHOBBIBAaTh COOCTBEHHBIE CY)KJICHHS U BHIBOJIBI,

BbIOMpaTh CHoco0 pemieHuss ydyeOHOHl 3amauM (CpaBHUBAaTh HECKOJIbKO BapHaHTOB
peleHusi, BbIOMpaTh Hanbosee MOIXOASIIUN C Y4ETOM CaMOCTOSITEIbHO BbIIEIECHHBIX
KpUTEPUEB).

VY obyuvaromierocst OyayT cOpMHUpPOBaHBI CIEAYIOIIUE OA308ble UCCIed08amenbeKue Oeticmaus
KaK 9acTh TIO3HABATEIIbHBIX YHHUBEPCATBHBIX YICOHBIX TCHCTBUM:

UCIIONb30BAaTh  BOMPOCHI  KaK  HCCICIOBATSIBCKUI ~ HMHCTPYMEHT  TIO3HAHWS,
(hOopMyJIHPOBaTh BOIPOCH], (PUKCUPYIOIIHME IMPOTHBOpPEYHE, MPOOJIEeMy, YCTaHABIMBATh
HCKOMOE U JaHHOE, (OPMHUPOBAThH TUIIOTE3Y, ApTyMEHTUPOBATh CBOIO MO3UIMIO, MHEHHUE;
HpOBOZ[I/ITB CaMOCTOSTCIIBHO CHHaHHpOBaHHBIﬁ BKCHepI/IMCHT, HNCCIICA0BAHUC 10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBeKTa, sBICHUS, TpoIlecca,
BBISIBJICHHIO 3aBUCUMOCTEN MEXITYy 00BEKTaMHU, SIBICHUSMU, MPOIIECCAMU;
CaMOCTOSTENLHO (OPMYIUPOBATH OOOOIICHHS M BBIBOJIBI 110 Pe3yJIbTaTaM MPOBEAEHHOTO
HAOJIIOJICHUs, HCCIICIOBAHUS, OIICHWBATH JOCTOBEPHOCTH IOJNYYCHHBIX pE3yJIbTaTOB,
BBIBOJIOB Y 000OIIIEHHI;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKIKE BBIABUTATH MPEATOI0KEHHS O
€ro paSBI/ITI/II/I B HOBBIX YCJ'IOBI/U[X.

VY olyuatomerocss OyayT cGOPMHPOBAHBI yMenus pabomamv ¢ uHgopmayueli KaKk 4YacTb
MO3HABATEIBHBIX YHUBEPCATBHBIX YIEOHBIX IEHCTBHNA:

BBISBJIATH 1€(PUINTHI HTHPOPMAIUH, TaHHBIX, HEOOXOAUMBIX JJIsi OTBETAa Ha BOIIPOC U IS
pelIeHns 3a/1a4y;

BbIOMpaTh MHGOPMAIMIO M3 HCTOYHHUKOB pa3IMYHBIX THUIIOB, AaHAJU3UPOBATb,
CUCTEeMAaTU3UpPOBaTh M HUHTEPIPETHPOBATh HMH(OPMALIMIO Pa3IMYHBIX BUAOB U (GopM
IIPE/ICTaBIICHMS;

CTPYKTYpUpOBaTh  HMH(MOpMAIMIO, TPEACTaBIATH €€ B  pasauuHbIX  (opmax,
WUTIOCTPUPOBATH TpadUiecKy;

OLICHUBATh HAAE&KHOCTh HWHGOPMALMU MO CAMOCTOATENBHO CHOPMYIHMPOBAHHBIM
KPUTEPUSIM.

Y oOyuatomerocsi OyayT chOpPMUPOBAHBI yMeHUs 0OujeHuss KaK 4YacTh KOMMYHHUKATHUBHBIX
YHUBEPCAIBHBIX YUEOHBIX JEHCTBUIL:

BOCIIPpUHUMATh U Q)OpMYJ'II/IpOBaTI) CYXKICHUA B COOTBETCTBUH C YCIOBHAMHU U LECIAMU
O6H.[CHI/I$I, ACHO, TOYHO, TI'PaMOTHO BbIpaXaTb CBOK TOYKY 3pCHUA B YCTHBIX U



IIUCbMEHHBIX TEKCTaX, JJaBaTh MOSICHEHUS 10 XOJY PEIIEHUs 3aJaud, KOMMEHTHUPOBATb
IIOJIy4YEHHBIN pe3ybTar;

— B Xoj€ OOCYXXJEHHS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBI, TPOOJIEMEI,
pelaeMoil 3aaauu, BbICKa3bIBaTh MJI€U, HALEJIEHHBIE HA MOMCK PELIEHUS, COIIOCTABIATh
CBOU CYXJIEHUS C CY>KICHUSMHU JPYyTrUX YYaCTHUKOB JAMAJ0ra, oOHapyKUBaTh pa3auyuue U
CXOJICTBO TO3HMIMHA, B KOpPpeKTHOW ¢opme (opMymupoBaTh pa3HOINIACHS, CBOH
BO3PAKECHMUS;

— IPEeACTaBIATh PE3yJbTaThl PEIICHUS 3a/auyM, 3KCIIEPUMEHTa, UCCIEIO0BaHMs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpPATh (GOpMAT BBICTYIUICHHS C Y4E€TOM 3a7ad MPE3eHTALUU H
0COOEHHOCTEH ay TUTOPHH.

VY oOyuatomierocst OyyT cOpMUPOBAHBI yMeHUSs CAMOOP2AHU3AYUU KAK 9acTh PETyJSATUBHBIX
YHHMBEpCAJIbHBIX YU€OHbIX JeHCTBUI:

— COCTaBJIAThH IUIAH, QITOPUTM PELICHUs 3aJadd, BbIOMpPATh CHOCOO pelIeHus ¢ yuy€ToM
UMEIOIINXCSA  PECYypCOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh H
KOPPEKTHPOBATh BApUAHTHI PEIICHUI ¢ yu€TOM HOBOM MH(pOpMAIHH.

VY oOyuaromerocsi OyayT cOpMHUPOBAHBI YMeHUs CAMOKOHMPO/sA KAaK 4YacTh PETyJSATUBHBIX
YHHUBEPCAJIbHBIX YUEOHBIX AEHCTBUIA:

— BJAJeTh HaBbIKAMM [IO3HABATEIBHOM peduieKCUu KaKk 0OCO3HaHMs COBEPIIAEMbIX JeHCTBUN
U MBICIIMTEIBHBIX IPOLIECCOB, UX PE3YyJIbTAaTOB, BJIAJETh CIOCOOaMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3yJibTaTa PelIeHUs MaTeMaTHUeCKON 3a1auu;

— IpeABUIETh TPYAHOCTH, KOTOPbIE MOTIYT BO3HUKHYTh NPH DPELICHWU 3a]la4ud, BHOCHUTh
KOPPEKTUBBI B JESITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENbCTB, JAHHBIX, HAWJIECHHBIX
OLIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;

— OLIEHUBaTb COOTBETCTBHE pe3yJibTaTa ILEeId U YCIOBUAM, OOBSICHATH INPUYUHBI
JOCTUKEHUS WIIM HEJJOCTUKEHUS PE3YJIbTATOB JEATEIbHOCTH, HAXOAUTh OLINOKY, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIIBITY.

VY oOyuaromerocst OyxyT cOpMUPOBAHBI YMEHUS COBMECTHOU OeAMeNbHOCIU.:

— T[OHMMAaTh U UCHOJb30BaTh MPEUMYIECTBA KOMAHIHON U MHAMBHUYyaJIbHON pabOThl MU
peleHn y4eOHbIX 3a/la4, MPUHUMATh 11eJb COBMECTHOM NeATeNbHOCTH, MJIaHUPOBATh
OpraHM3alli0 COBMECTHOM paboThl, pacHpelensTb BHIbI padoT, JA0roBapuBaThCH,
00CyX/1aTh MPOLIECC U PE3yIbTAT pabOThl, 00001ATh MHEHHS HECKOJIBKUX JIFOACH;

— Yy4yacTBOBaTh B IPyHNOBBIX (opmax paboTel (00CyXIeHHsS, OOMEH MHEHUH, «MO3TrOBBIE
LITYPMBI» U UHBIE), BBIIOJIHATH CBOIO YacTh pabOThl M KOOPJUHUPOBATH CBOU AECUCTBUS C
JIPYTMMH 4JIEHAMU KOMaH/Ibl, OLIEHUBATh Ka4eCTBO CBOErO BKJIaJa B OOLIMM MPOIYKT MO
KpUTEPHIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOECHCTBUS.

OcCHOBHBIE HAaNpaBlICHUS BOCIUTAHUS OOyYarOMXCS B paMKax ydeOHOTO mpeaMera

«MatemaTukay CBOJATCS K:

— OCO3HaHWE 3HAYCHMs MaTEMaTHKU B IIOBCEIHEBHOM JKM3HU YEJIOBEKA,

— (opmupoBaHHE TPEJICTaBICHUA O COLHUANbHBIX, KYJbTYpPHBIX M HCTOPHUYECKHX (akTopax

CTaHOBJICHUS] MaTeMaTUYeCKON HAyKU;

— MIOHMMaHue PoJId HH(OPMALIMOHHBIX MPOLIECCOB B COBPEMEHHOM MUDE;
— (QopMHpoBaHHE TPEACTaBIEHUI O MaTeMaTHKE KaK YacTH OOIedeIoBeYecKoi
KyJbTYpbl, YHHBEPCAIbHOM $3bIKE HAyKH, IIO3BOJISIIOIIEM OIUCHIBATH M H3y4yaTh
peaJIbHBIE MPOLIECCHI U ABJICHUS

MopayJib paGoueil nporpaMMbl BOCIUTAHUS <Y POYHas AeTeJIbHOCTH) peau30BaH yepe3

— TpUMEHEHHE Ha YpOKE HHTEPAKTUBHBIX (QOpPM pabOThl: HHTEIJIEKTyalbHBIX WIp, ,
JMCKYCCH, pabOThI B Tapax u JIp.;

— opraHM3anuio medcrBa MOTHUBHUPOBAHHBIX M 3PYIMPOBAHHBIX YyYallUXCs HaJl HX
HEYCIEBAIOIINMU OTHOKJIACCHUKAMU;

— MHHUIMHUPOBAHHE U MOJIJEPIKKA UCCIIEIOBATENBCKOM AESITETbHOCTH HIKOJbHUKOB;



dbopMUpOBaHHE W PA3BUTUE JIOBEPUTENHHBIX OTHOIIGHUH MEXIy YUUTEIeM |
YYEHUKAMH, CIIOCOOCTBYIOIIUX MO3UTHBHOMY BOCHIPHUSATHIO YYaIIUMHUCS TPeOOBaHUI U
MPOCHO YUUTENsl, aKTUBU3ALIUY UX NTO3HABATEIHHON JACSITEIbHOCTH;

noOy>k/IeHue MIKOJFHUKOB COONIOAATh Ha ypOKe OOLICHpPUHATHIE HOPMBI MOBEACHUS,
npaBmia OOIICHUSI CO CTApIIMMHU (YUUTEISIMH) U CBEPCTHUKAMHU (IIIKOJILHUKAMHU );
MPUBJICYCHUE BHUMAaHUS IIKOJLHUKOB K IIEHHOCTHOMY AaCIEKTy H3Y4aeMbIX Ha ypOKE
SIBJICHUH, OpraHu3anus paboThl JeTe ¢ COIMaNbHO 3HAYMMOW HWHpOpmaruen —
00CyK1aTh, BBICKAa3bIBAaTh MHEHHUE;

WCIOJIb30BAHNE BOCIUTATEIBHBIX BO3MOXKHOCTEH COJEp)KaHUS Y4eOHOro mpeaMera
yepe3 JAEMOHCTPALUI0 JETSIM HPUMEPOB OTBETCTBEHHOIO, T'Pa’KJAHCKOTO MOBEICHUS,
MIPOSIBJICHUS YETIOBEKOJIIOOHS U JOOPOCEPICUHOCTH.

Ilpeomemmnoie pezynvmamot

K xonyy obyuenus ¢ 11 knacce obyuarowutics noayuum ciedyroujue npeomMemmuvie pe3yibmamol
no omoeNbHbIM memam ghedepanvbHou paboueti npoepammul y4ebHo2o Kypca «Aneebpa u Havana
MAMeMamuyecKo20 aHanu3ay:

Yucsia ¥ BHIYUCICHUA:

CBOOOJTHO OINEPHPOBATH TOHATHSIMH: HATYpaJbHOE M ILEJIOE YHCIO, MHOXECTBa
HATYPaJBHBIX U IIEJIBIX YHCEJI, UCIOJb30BaTh MPHU3HAKU JCTUMOCTH Teibix uncen, HOJJ
1 HOK HaTypanbHbBIX YHCel AJid pelieHus 3a7a4, IpUMEHsTh aaroput™m EBkinuaa;
CBOOOJTHO OTIEPUPOBATH MOHATUEM OCTATKA MO0 MOJIYJIIO, 3aIIMChIBATh HATYPAJIbHBIC YUCIIA
B Pa3IMYHBIX TTO3UIIMOHHBIX CUCTEMAaX CUUCIICHHSI,

CBOOOIHO OIEPUPOBAThH MOHATUSMHU: KOMIUIEKCHOE YHCIIO M MHOXECTBO KOMIUICKCHBIX
qKCceN, MPEACTABISATh KOMIUIEKCHBIC YMCIIa B aNreOpandeckol W TPUTOHOMETPHUECKOM
(dhopMe, BBIMOITHITH apUPMETHICCKHIE OTICPallN C HUIMH

¥ 1300pakaTh HAa KOOPAMHATHOW IIOCKOCTH.

YpaBHeHus1 M HepaBeHCTBA:

CBOOOJAHO  OMEpUPOBAaTh  MOHATHSIMHM:  HMppallMOHANbHbIE,  IIOKa3aTelbHbIE U
norapuMHUUECKUe HEPABEHCTBA, HAXOAMTh MX PEUICHUS C MOMOUIbI0 PaBHOCHIIBHBIX
IIEPEXONI0B;

OCYIIECTBIISATH OTOOp KOpPHEW MPH PEIICHUH TPUTOHOMETPUUYECKOTO YPABHEHMUS,;
CBOOOZHO OIEPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPHUMEHSTH
HeoOXoauMble  (OpMyINBl  JUISL  pEIIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUECKUX
HEPABEHCTB;

CBOOOJHO ONEpUpPOBATH MOHATUSAMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CHUCTEMBI W CUCTEMBI-CIIEJICTBUS, HAXOAWTHb PEIICHUS CUCTEMBI U
COBOKYITHOCTEW paliOHaIbHBIX, UPPALIMOHAIBHBIX, TOKA3aTENbHbBIX U JOrapu(pPMUUECKUX
YPaBHEHHUI U HEPABEHCTB;

pemiaTh palMoHalbHBIE, HPPALMOHAIbHBIE, IIOKa3aTelbHble, JorapudpMuyeckue u
TPUTOHOMETPHUECKHE YPAaBHEHUS U HEPABEHCTBA, COJEPIKaIINe MOAYJIH U TapaMeTpPhl;
NPUMEHATh TpaQUueckue METOJNbl ISl pEelIeHHs] YpaBHEHUIl M HEpaBEHCTB, a TaKke
3a/1a4 ¢ mapaMeTpamu;

MOJIETIMPOBaTh pealbHbIE CUTyallUM Ha S3bIKE aireOpbl, COCTABIATH BBIPAKEHMUS,
YPaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO 33a4H, UCCIEA0BATh TOCTPOCHHbIE
MOJIETM C HCIOJB30BAHWEM ammapara aiareOpbl, HHTEPHPETUPOBATH IOJYYEHHBII
pe3yibTar.

DOyHKIUHN U TPAPUKH:

CTPOUTH I'paUKH KOMIO3UINU (PYHKIMHA C MOMOIIBIO 3JIEMEHTAPHOTO MCCIIEAOBAHUS U
CBOWCTB KOMITO3UIIMU ABYX (DYHKITHIA;
CTpPOUTh TeOMETpHuYecKHue oOpa3bl YpaBHEHHMH M HEPAaBEHCTB Ha KOOPIMHATHOU



TUTOCKOCTH;

— cBOOOJHO OMEPUPOBATH MOHATUIMH: TPAQUKU TPUTOHOMETPUUECKUX (DYHKITHI;

— TNPUMEHTHh PYHKIMH JUTSI MOJACITUPOBAHUS U UCCIICIOBAHUS PEATBHBIX MTPOIECCOB.
Havana MaTeMaTH4YeCKOr0 aHAJIN3A:

— WCIIOJIB30BaTh MPOU3BOIHYIO JIJISl HCCIIEIOBAHUS (YHKIIMU HA MOHOTOHHOCTD

— ¥ 9KCTPEMYMBI;

— HaXOJIUTh HauOOJIbIIICe U HAUMEHbBIIIEE 3HAUCHUS (DYHKIIUM HENPEPHIBHOW Ha OTPE3KE;

— WCIOJIB30BaTh MPOU3BOIHYIO Il HAXOXKACHUSI HAMIYYINEro PEIICHUS B MPHUKIATHBIX, B
TOM YHCJIE€ COIUAIBHO-DKOHOMUYECKHX, 3aJadyax, s OMpEICIICHUsT CKOPOCTH U
YCKOPEHUs TpoIiecca, 3aJaHHOTO GOpMYIIOi Wi rpaduKoMm;

— CBOOOJHO ONEpUPOBATh TOHATHSIMH: IEpPBOOOpa3Has, ONpPEACHEHHBI HWHTErpal,
HAXOJIUTh TIEPBOOOPA3HBIC AIIEMEHTAPHBIX (DYHKIMI M BBIYUCIISITE HHTETPAJ 10 hopMyJie
Hrrorona-Jleitouuma;

— HaxOJUTh IUIOMIAIN IIOCKUX (GUTYP ¥ 0OBEMBI TEIl C IIOMOIIBI0 UHTETPaa;

— WMETh MPEACTABICHUE O MATEeMATUYECKOM MOJICITUPOBAHUU HA MPUMEPE COCTABJICHHS
mudepeHIabHBIX YPaBHCHHUIH,

— pemiath NPUKJIAJHBIC 33Ja4K, B TOM YHCIE COIMATbHO-3KOHOMUYECKOTO M (PU3NIECKOTO
XapakTepa, CpeJICTBAMH MAaTEMaTHYECKOTO aHATN3a.

BeposiTHOCTH U CTATHCTHKA.

— OIepupoBaTh NOHATUSMU: COBMECTHOE pACHpPEACIICHHE JBYX CIy4YalHbIX BEJIUYMH,
WCTIOJIB30BaTh TAOJHMIy COBMECTHOTO pacHpeAesieHHs ABYX CIyYalHBIX BEIHYWH JUIS
BBIJICJICHUS]  PACHPEIEICHUSI KaXIOM BEJIWYUHBI, OIPEACIICHUS HE3aBHCHUMOCTH
CIIyYallHBIX BEJIUYMH;

— CBOOOJHO ONEpPUPOBATH MOHATUEM MATEMAaTUYECKOTO OKHUJAHUS CIy4yalHOW BEIMUYMHBI
(pacmpenenenusi), MPUMEHSATh CBOMCTBA MaTEMaTHYECKOIO OXKUIAHUS TMPU PELICHUU
3aJa4, BBIYMCIATH MAaTEMaTHUECKOE OXKHJaHWE OMHOMHAILHOTO M TEOMETPUYECKOTO
pacrpeeieHn;

— CBOOOJHO ONEpPUPOBATH MOHATHAMU: JAUCHEPCHUS, CTAHJIAPTHOE OTKJIOHEHHE CITyd4aiHOU
BEITUYMHBI, MPUMEHSITh CBOWCTBA JMCIEPCHUH CIyYallHOW BENUYHMHBI (pacrpeeeHus)
IIpU  pEUIeHUuH 3a4ad, BBIYUCIATH JHCIEPCHUI0 W CTAHJAPTHOE  OTKJIOHEHHE
reOMEeTPUUECKOro 1 OMHOMHUAIBHOTO paclpeieleHui;

— BBIYHCIATH BBIOOPOYHBIE XapaKTEPUCTUKU IO JaHHOW BBIOOpKE U  OIICHHMBATH
XapaKTepUCTHUKU  TEHEpaJbHOW  COBOKYIHOCTH  JAHHBIX 1O  BBIOOPOYHBIM
xapaktepucTukaM. OIEHUBaTh BEPOSITHOCTH COOBITUA W TPOBEPSITh MpPOCTEHIIne
CTaTUCTUYECKNE TMIIOTE3BI, ITOJIb3YSICh H3YUYEHHBIMHU PACIIPEACICHUSAMU.

COJAEPKXAHUE IMTPOI'PAMMBI YYEBHOTI'O IIPEJIMETA «AJITEBPA U HAYAJIA
AHAJIN3A»

IHoBTOpeHue yuebHOro MmarepuaJia 3a kypc 10-ro ki. (2) yaca

IToxa3arenbHas gynkuus ( 16 yacos)
Crenens ¢ mpou3BoJIbHBIM MoKazaresneM. [lokasarenvHas Gynkuus. [lokazarenbHble ypaBHEHUS.
ITokazarenbHbIE HEPABEHCTBA.
Jlorapupmuueckas pynkuus (28 yacon)

[Tonsarue norapugma. Cpoiicta gorapudmos. Jlorapudmudeckas QyHKIHS U ee CBOICTBA.
Jlorapudmuueckue ypaBuenus. Jlorapupmuueckue HepaBeHCTBa. [Ipon3BogHbIE TOKa3aTENBHON
U orapuMudeckoit pyHKIuii.

HNHuTrerpas u ero npumenenue ( 16 yacos)

ITepBooOpasnas. [IpaBuiia HaxoXAeHUs IepBOOOpa3HbIX. [1101aas KpUBONIUHEHHON Tpanenny.



OmnpeneneHHpIi HHTErpajl. Berancienne 00beMOB Tell.
Kommniiexkcnbie unciia ( 13 yaco)

Kommiekcusie uncna. KommnekcHas miockocTs. Tpuronomerpuyeckas Gpopma KOMIIEKCHOTO
yucna. Popmyiia Myaspa. YMHOKEHHE U ICJICHUE KOMIUIEKCHBIX Yucel. KopeHb n- CTerneHu u3
KOMIUIEKCHOTO yHciia. Perienre anredpanyeckux ypaBHEHUNH HA MHOYKECTBE KOMILIEKCHBIX
qucel.

JaemMeHTHI Teopuu BepositHocTeil ( 30 yacoB)

OneMeHThl KOMOMHATOpUKK U OnHOM HbIoTOHA. AKCHOMBI TEOPUH BEPOATHOCTEH. Y ClIOBHAS
BeposATHOCTh. HezaBucumeble coObiTus. CitydaiiHas BenuunHa. buHOMHUHaNbHOE paciipeiesieHue.
XapaKTEepUCTUKU CIIy4alHOM BEIMYMHBI. MaTeMaTH4eCKOe OKUIaHNUE U JUCIIEPCUSL.

BexTopuas anreopa (3 uyaca)

CoiicTBa BekTopoB. CKalsipHOE IPOU3BEICHUE BEKTOPOB. [IpuMeHeHe BEKTOPOB /11
HaXO0KJIeHUs HauOOJIbIIEro M HAUMEHBILETo 3HaueHHs! (PyHKIUH, PEeLIeHUs] ypaBHEHUH,
HEPABEHCTB U UX CHUCTEM.

IloBTOpEeHHUE M cucTeMaTH3anus y4eOHOro MmatepuaJia ( 54 yacos)

OLEHKA JOCTUXEHUS NPEAMETHBIX PE3YJIBTATOB OCBOEHUSA
YUYEBHOI'O ITIPEAMETA «AJITEBPA»
JUis oueHMBaHUs TOCTHKEHUS MPEAMETHBIX Pe3yIbTaTOB OCBOEHMs y4eOHOro mpeamera
«Anredpa» UCTIONB3YeTCs TPAIUIIMOHHAs YEThIpeX OaJuTbHAs CHCTEMA!

— orMetrka «5» («OTIIMYHO») — YypOBEHb BBIIOJHEHUS TPeOOBAHUNW KOHTPOJIBHO-
U3MEPUTENIbHBIX MaTepPHUaIOB 3HAYUTENIBHO BbIllIEe 6a30BOr0;
— OTMeTKa «4» («XOpoIIo») — YpOBEHb BBIIOJHEHUS TpeOOBaHU KOHTPOJIbHO-

M3MEpUTENBHBIX MAaTEPHUAJIOB BhIIIE 0230BOTO;

— orMeTKa «3» («yAOBIETBOPUTEIHLHO») — YPOBEHb BBINIOJIHEHUS TPeOOBAaHUI KOHTPOIBHO-
W3MEPUTENIbHBIX MaTepuajoB 0a30BBIM, COOTBETCTBYET O00sA3aTCIbHBIM MHUHHUMAJIbHBIM
TpeOOBaHUM;

—  OTMeTKa «2» («HeyJOBJIETBOPUTEIHLHO») — YPOBEHb BBINOJHEHUS TPeOOBaHUI KOHTPOIBHO-
M3MEpUTENIbHBIX MaTEPHUaIOB HUXKE 0a30BOTO.

B xozxe npoBeneHns MOYypOYHBIX OLIEHOYHBIX MPOLEAYDP BBIAEISAIOTCS CIEAYIOLINE BHUIbI

KOHTPOJISL:

—  npedsapumenvHblil (OUACHOCMUYECKUI) KOHMPONAb, KOTOPbIH MPOBOAUTCH, YTOOBI
HU3YYUTh YPOBEHb FOTOBHOCTHU YYAIIUXCS K BOCIPUATHUIO HOBOTO MaTepUana;

—  MmeKywjuil noypouHblii KOHMpPOJb, KOTOPBI CONMPOBOXIAET IMpoliecc (OPMUPOBAHUS
HOBBIX 3HAHUW W YyMEHUH; HCIIOJNB3YETCS YUYUTENIEeM KaK CpPEJCTBO CBOEBPEMEHHOMU
KOPPEKTUPOBKHU YU4EOHOTO MpoIecca U MPpeaynpeKICHHs HEyCIeBaeMOCTH 00yUatoIuXCs;

—  memamuyecKuil KOHMpPOJib, KOTOPBIHA TPOBOIUTCS MOCIE U3YyUSHHS KaKONH-THO0 TeMbI WU
JBYX HEOOJIBIIUX TEM, CBSI3aHHBIX MEXIy COOON JIMHEWHBIMU CBSI3IMU; HCIIOIB3YETCS
yauTeneM Juisi 0000IIeHUs U CHCTeMAaTH3alus y9e0HOro MaTeprana BCeil TeMBI;

—  UMO208bill KOHMPOJb, KOTOPhIM MPOBOJUTCSA MO OKOHYAHHIO TpUMECTpa (MOIYroaus) WM
rojia ¢ LeJIbI0 OLICHUTh PE3yIbTaThl O0yUEHUS 32 yUeOHBIN TO/I.

KpurepunoneHuBaHusi ypOBHS JOCTH/KEHUS NMPEIMETHBIX Pe3yJIbTaTOB
IIpuoneHvBaHUM YpPOBHS JOCTHXKEHUS IPEIAMETHBIX pE3yJbTaTOB  HCIOJIB3YIOTCS
MIACBMEHHBIE U YCTHBIE METOBI KOHTPOJIS.
Hcnonb3zyembie (HOpMBI KOHTPOJIS: MUCbMEHHBIM Ompoc (TecT), mMpoeKkTHas pabora.
[IpusercrByroTCS KOMIIBIOTE€pPHBIE [Ipe3eHTaluu KakK dopma [IpEbABICHUS
WHJIUBUyaJIbHBIX TBOPUYECKUX 3aTaHUN.



YceTHbIH OnIpoc

VY CTHBIN ONpOC SABISETCS OAHUM M3 OCHOBHBIX, CIIOCOOOB yueTa 3HaHHH ydauiuxcs 1o
reoMeTpuu. Pa3BepHyThIil OTBET y4eHHKa JOJIKEH MPEACTABIATh COO0H CBI3HOE, JTOIMYECKH
HOCIe0BaTeNIbHOE COOOIIEHNEe HAa 3aJaHHYI0 TeMy, IOKa3blBaTh €ro yMEHHE NPUMEHATH
OIIpEIEJICHNUs], IPABUIIA U TEOPEMBI.

OTBeT OLIEHUBAETCA OTMETKOM «5», €CIIM YUEHUK:

* IIOJIHO PACKPBLI COJEpKaHMe MaTepuaa B o0beMe, IpelyCMOTPEHHOM IPOrpaMMOoi
U y4eOHHKOM,

* HW3JI0KUJI MaTepHall TIPaMOTHBIM  S3BIKOM B  OIPEAEICHHOW JIOTMYECKOU
[I0CJIEI0BATENIBHOCTH, TOYHO MCIOJb3YsI MATEMAaTUUYECKY0 TEPMUHOJIOTHUIO U CUMBOJIHUKY;

* IPABUJILHO BBINIOJIHUII PUCYHKH, YEPTEXKH, FpaduKU, COMYTCTBYIOLUE OTBETY;

* [I0Ka3ajJl YyMEHHME WJUIIOCTPUPOBATh TEOPETUUYECKUE IIOJOKEHUS KOHKPETHBIMU
IIpUMEpaMu, IPUMEHATh UX B HOBOM CUTYallMH IIPH BBINOJHEHUH NIPAKTUYECKOTO 3aJaHuUs;

* IPOAEMOHCTPUPOBANI CPOPMUPOBAHHOCTP M YCTOHYMBOCTH HCIOJB3YEMBIX IIpHU
0TpabOTKe YMEHUI U HaBBIKOB, YCBOCHUE PAHEE U3YUEHHBIX COIYTCTBYIOLIMX BOIPOCOB;

* OTBEYAJ CaMOCTOSTEIbHO 0€3 HAaBOJAIIUX BOMPOCOB y4HTENs. BO3MOXHBI omHA -
JIB€ HETOYHOCTH IIPU OCBEIEHHM BTOPOCTEIIEHHBIX BOIPOCOB WM B BBIKJIAJIKaX, KOTOPBIE
YUYEHHK JIETKO UCIIPABUJI IO 3aMEUAHUIO YUUTEI.

OtBer oOuLEHMBAeTCd OTMETKOW «4», €cln OH YJIOBIETBOPSAET B OCHOBHOM
TpeOOBaHUSAM Ha OLIEHKY «5», HO MPU ATOM UMEET OJINH U3 HEJIOCTATKOB:

* B M3JIOKEHUM JONYILIEeHbl HeOOJbIIME MPOOeIbl, HE MCKA3UBIIUME MaTeMaTHUECKOe
CoJlep’KaHUE OTBETA;

* JIONYLIEHBl OJUH — JIBa HEIOYETa IIPU OCBELICHUN OCHOBHOI'O COJIEpXKaHUs OTBETA,
UCIIPaBJICHHbIE 110 3aMEUYAHUIO YUUTES;

* JIONyIIEHbl omMOKa nian 6ojee ABYX HEJOYETOB IPHU OCBELIEHWU BTOPOCTENEHHBIX
BOIIPOCOB WJIM B BBIKJIAJKAX, JIETKO UCIPABICHHBIE 110 3aMEYaHUIO YUUTES.

OtmMmeTKa «3» CTaBUTCS B CIEAYIOUIUX Clydasx:

* HEMOJIHO WJIM HENOCIEI0BaTEeIbHO PACKPHITO COJEpKaHUE MaTepualla, HO MOKa3aHo
oOmiee MOHMMaHHWE BONpOCa U NPOJAEMOHCTPUPOBAHBI YMEHHUs, [JOCTATOYHbIE MJIs
JNaTbHEHIIEro YCBOGHHUsI MPOrpaMMHOIO MaTepuana (ompeneneHHbie «TpeboBaHUAMH K
MaTeMaTH4eCKOW MOATOTOBKE yUalIUXC»);

* UMENUCh 3aTpyAHEHUs WIM JOMYLIEHbl OMIMOKM B ONPEACIICHUH IOHATHH,
UCIIOJIb30BAHUN MAaTEMaTUYECKONW TEPMHUHOJIOTMH, YEpPTEk,axX, BBIKJIANKAX, HCIPABICHHbBIE
10CJI€ HECKOJIBKUX HaBOJSIIUX BOIIPOCOB YUUTEIS;

* YUEHHUK HE CIIPABHJICS C IPUMEHEHUEM TEOPUHU B HOBOM CUTYALMM IIPU BBIIOJIHEHUU
IPaKTUYECKOr0 3aJaHMs, HO BBIMOJHUI 3aJaHusi 00sA3aTEIbHOTO YPOBHS CIIOXHOCTH IO
JTaHHOHU TeMe;

* puU 3HAHUM  TEOPETUYECKOr0  MaTepuajia  BbIBIEHAa  HEJOCTaTO4YHas
c(OpMHUPOBAHHOCTb OCHOBHBIX YMEHUI U HABBIKOB.

OTMeTKa «2» CTaBUTCS B CIHEIYIONIUX CIIydasix:

* HE paCKpBITO OCHOBHOE COJIepKaHKe yueOHOTO MaTepuana;

* OoOHapy)XeHO HE3HaHHE WWJIM HENOHHMMaHUWE YYEHHMKOM Ooublleidl wim Haubosee
BaXXHOW 4acTH y4eOHOro MaTepuana;

* IOMYUIEHBI OUTUOKU B OTPEIEICHUN MOHITHH, TP UCTI0JIb30BAaHUN MaTeMaTUYECKON
TEPMHMHOJIOTHH, B PHUCYHKaxX, YepTekax WIM Trpadukax, B BBIKIaJKaX, KOTOpPbIE HE
UCIIPaBJIEHbI TI0CJI€ HECKOJIBKUX HABOJSAIIUX BOIPOCOB YUUTES
IMucbmeHnHbIH onpoc (TecT).

e Ormenka «5» craBuTcs, ecnu yqauuiicsa:  BeimosHmwI 90 - 100 % paboTbl

e Ormenka «4» craBuTcs, eciu ydyaumiics:  BoimosHWI 70 - 89 % paboTsl

e OrmeHka «3» cTaBUTCs, €cliu ydauuiicsa:  BoimosHWI 50 - 69 % paboTsl

e Ormenka «2» CTaBUTCS, €CITU ydamuics:  BBIMOTHUWIT 10 50 % paboTsr
IIncbMeHHbIe KOHTPOJIBHBIE PA00ThI.



OTBeT OLICHUBACTCS OTMETKOM «5%, €CIIH:

* paboTa BHINIOJHEHA MMOJTHOCTHIO;

* B JIOTMYECKUX PACCYKICHHUIX U 00OCHOBAHUU PELICHUS HET MPOOENIOB U OMIHOO0K;

* B PCUICHUH HET MATEMATHYECKUX OMIMOOK (BO3MOXKHA OJTHA HETOYHOCTh, OITUCKA,

KOTOpasi He SIBJISIETCA CJIEeICTBUEM HE3HAHUS WIIM HEOHUMaHUs y4eOHOro MaTepuana).
OtmeTKa «4» CTaBUTCS B CIEAYIOIIUX CIy4asx:

* paboTa BBINOJHEHA MMOJHOCTHIO, HO 00OCHOBAHHUS IIAr0B PEUICHUS HETOCTATOUYHbI

(ecu ymMeHHE 00OCHOBBIBAThH PACCYKICHUS HE SBIISTIOCH CIIEITUAIBHBIM O0BEKTOM

MIPOBEPKH);

* JIOMYIIEHBI O/IHA OINOKA WM eCTh JIBa — TPU HEJI0YETA B BBIKIIA/IKaX, PUCYHKAX,

yeprexax win rpadukax (eciu 3Ti BUIbI pabOT HE ABISIUCH ClIeUaIbHBIM 00BEKTOM

IIPOBEPKH).

OtmMmetka «3» cTaBUTCS, €CIIU:

* Jomy1ieHo 6ojee oJHOW OMMOKH WK OoJiee IByX — TPEX HEJ0YETOB B BBHIKJIAIKAX,

yeprexax win rpadukax, Ho oOyydaromuics o01anaer 00s3aTeIbHBIMA YMEHUSIMU 110

IIPOBEPSIEMOM TEME.

OtMmeTKa «2» cTaBUTCS, €CIIU:

* JIONYIIEHBI CYIIECTBEHHBIC OMIMOKH, TTOKa3aBIINE, YTO 00yJAOIINIACS HE 00IamaeT

00s13aTeTbHBIMU YMEHHUSIMHU 110 IaHHOM TeMe B TIOJTHOM Mepe.

Y4uTenb MOXKET MOBBICUTh OTMETKY 33 OPUTMHAJIBLHBIN OTBET Ha BOIIPOC WU

OpPUTHHAJILHOE PEIIeHUE 3a7auu, KOTOPbIE CBUAECTEILCTBYIOT O BBICOKOM

MaTeMaTUYECKOM Pa3BUTHU 00yYaroIErocs; 3a pemeHue 0oJiee CI0KHOM 3a1a4u WIH

OTBET Ha 0oJiee CI0XKHBINA BOMPOC, MPEATIOKEHHBIE 00yYaroIeMycsl JOMOITHUTEIBHO

MOCJI€ BBIMOJTHEHUS UM KaKUX-JIN0O0 IPYTUX 3aaHUH.



MUWHUCTEPCTBO NPOCBENIEHUA POCCUCKON ®EJIEPALIIN
MunucrepcTBo 0011ero u npogeccuoHaJIbHOro 00pasoBanus Pocrosckoi
obJsacTu

Yupasienue oopaszopanus r.Taranpora

MAOY aunueii Ne 28

PABOYAS ITPOI'PAMMA
CPEJHEI'O OBIIET'O OBPA30BAHUA

yueOHoro npeamera «l'eomerpus. Yriy0/JeHHbIH YPOBEHb)

it o0ydarommxcs 11 kmacca

Ha 2023-2024 y4eOHblii roa

CocraBurens: {CrapoBoiT Hatanss liBaHoBHa

lyYUTEIIb MATEMATUKU

Taranpor 2023



INOACHUTEJIBHAA 3AIIMCKA

Hannas pabouas nporpamma aisi 11 kiacca coctaBieHa Ha OCHOBaHHH:
®denepanbHoro 3akoHa «O06 obpazoBanuu B Poccuiickoit deneparum» ot 29.12.2012
No273-®3 (B neficTByIOIIEH PEIAKIIMN CO BCEMU U3MEHEHUSIMU U JIOTIOJTHEHUSMM );

— ®@epepalbHOTO TOCYNAPCTBEHHOTO 00pa30BaTENLHOTO CTaHAApTa CpEIHEero OO0IIero
o0Opa3oBaHMs1,yTBEPKICHHBIN npuka3oM MuHucTepcTBa oOpa3zoBaHus 1 Hayku Poccuiickoit
Oenepauun ot 17.05.2012 Ne413 (B neicTBYyIOIIEH PEAAKIINAN)

— IlIpuxaza MunuctepcrBa npocsemenust Poccuiickoit @enepaunu ot 11 nexadps 2020 r.

No 712 «O BHeceHMHM W3MEHEHHH B HEKOTOphle (denepaabHbie TOCYAapCTBEHHBIC
oOpa3oBaTellbHbIC  CTAaHAAPThI  0O0mIEro OOpa3oBaHHWS IO BOMPOCAM  BOCHHUTAHUS
oOydarmuxcs», ¢ Y4ETOM HNPUMEpPHOW MPOrpaMMbl BOCHUTAHUS (MPOTOKON pEIICHUS
denepanbHOro y4eO0HO-METOAUYECKOTO 00BEAMHEHUS 110 001eMy oopazoBanuio oT 02 uioHs
2020 r. Ne 2/20);

— @enepanbHoil pabouell MporpaMMbl MO MaTeMaTHKe, HAa YPOBHE CpEIHEro OOIIero
0o0pa3oBaHMs, SBISIOMICHCS CTPYKTYPHBIM 3JEMEHTOM COAEPIKATEIBHOTO  pasjesa
OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO o01miero oopasoanus MAQOY nunes
Ne 28;

— OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl cpenHero obmiero odpasoBanus MAQOY mnuies
Ne28;

— 1nocraHoBiieHus ['1aBHOTO rocygapcTBeHHOro canutapHoro Bpada P® ot 28 centsops 2020
roga Ne28 «O6 yrtBepxaenun canutapubix mpasuin CII 2.4.3648-20 «CanurtapHo-
SMHUIEMHUOIOTHYECKHE TPEOOBaHUSI K OpraHU3alMsIM BOCIHUTAHHUS W OOYYCHHS, OTAbIXa U
0310POBJICHUS I€TEN U MOJIOJEKI;

— IlonoxeHnus 0 paboueit IIporpaMme B MYHHUIANIAIIBHOM ABTOHOMHOM
o0meo0Opa3oBaTelbHOM yupekaeHuu jumee Ne 28, yTBepkaeHHOTO npukazom o MAOY
ymiero Ne 28 «01» 07 2023 Ne437;

— aBTOpcKoi mporpammsbl A.I'. Mep3isika, BXoasmield B yueOHO-METOAMUECKUI KOMIUIEKT 10
reometpun 11 10-11 kinaccoB (M., «Bentana-I"pad», 2019r.))

— paboueii nporpamMmsel Bociutanust MAOY nunes Ne 28;

— yue6Horo aHa MAOY nuues Ne28 Ha Tekymuil yueOHbIH ro.

JanHas ydeOHas mporpaMMa peaju3yeTrcs 4Yepe3 HCIHOJIb30BaHHE YYEOHHKOB IO
«I'eomerpus 10, 11» nox penakuueit A.I'. Mepansika.

Mecmo yueonozo npeomema «I'eomempusny 6 yueoHom niane
PaGouas mporpamma reoMeTpuM COCTaBJ€HA M3 pacyeTa 4acoB, YKA3aHHBIX B y4eOHOM
wiane MAOY nunes Ne28:

Kon-60 uacos 6 neoenio
11 knacc
Yacmu yuebnoeo niana

Obs3arenpHas 4acTh y4eOHOrO I1aHa 2
Yacte  yuebHOro 1uiaHa, (Qopmupyemas 1
YYaCTHUKAaMHU 00pa30oBaTeIbHBIX OTHOIIECHHUH
NTOT'O 3

Takum oOpa3zom, wu3ydeHue reomerpun B 11 Kkijacce Ha yriIyOJeHHOM YpOBHE
IpeycMaTpuBaeT pecypc yueOHOro BpeMeHu B 00béMe 99 vaca ( 3yaca B HEZEIN0).

dakTHyecku (¢ y4eToM TOJOBOrO KaJCHIAPHOTO Tpaduka M paclucaHus 3aHATUN Ha
2023-2024 yuebHbli TOA) AaHHAs paboyasi mporpaMma paccuutaHa Ha 95 yacoB B rol.

KomneHcanus HeocTaromux 4 4acoB OCYIECTBISAETCS 3 CUET ITOBTOPEHHUSL.

INVNIAHUPYEMBIE PE3YJbTATBI OCBOEHUA YYEBHOI'O ITIPEJMETA «'EOMETPUSA»
B pesynprare wu3yueHuss MareMaTHKU Ha YpPOBHE cCpefaHero oOmiero oOpa3oBaHus Y



oOyuaromierocs 0yayT chOpMUPOBAHbI CIEAYIOIINE JUYHOCHIHbLE PE3VIbMAmbL:

2PadCOAHCKO20 BOCNUMAHUSAL:

c(hOpMUPOBAHHOCTh TPAKIAHCKONW MO3UIMHU OOYYaAIOLIETOCsl KaK aKTHBHOTO U OTBETCTBEHHOI'O
YJIleHa  pOCCHIICKOro  oOmiecTtBa,  MpEACTaBICHHME O  MaTeMaTUYeCKUX  OCHOBax
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHUH, NpOLEAyp TpakIaHCKOro oOIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), YMEHHE B3aUMOJACHCTBOBATH C COIMAIILHBIMH WHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAUCHUEM;

NAMPUOMUYECKO20 B0CNUMAHUL

c(OpPMUPOBAHHOCTh POCCUNUCKON TPakITaHCKONH HICHTHUYHOCTHU, YBAXKEHUS K MPOLUIOMY U
HACTOAILIEMY POCCUKMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHUE K JIOCTHKEHHUSIM POCCUUCKUX
MaTEMaTHUKOB M POCCHUUCKONM MaTeMaTUYeCKOM IIKOJIbI, MCIIOJIb30BAHUE ITHX JOCTHKEHHH B
JIPYTHX HayKaX, TEXHOJIOTUAX, chepax SKOHOMHUKHU;

0YX08HO-HPABCMBEHHO20 B0CNUMAHUA:

OCO3HAHHE IYXOBHBIX IICHHOCTEH pPOCCHICKOr0o Hapojaa, CHOpMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMS, STUYECKOIO MOBEICHUS, CBSI3aHHOIO C MPAKTHUYECKHUM MPUMEHEHHEM JOCTHXKEHUN
HAYKU M JESATCIILHOCThIO YYEHOTr0, OCO3HAHWE JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOHYHBOTO
Oynyero;

9CMemuUYecKo20 60CNUMAaHUSL:

ACTETHYECKOE OTHOIICHHE K MHpPY, BKIIOYAs SCTETHKY MATEMaTHUYECKHUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUU, PacCyXIECHUH, BOCHIPHUUMYUBOCTh K MaTEMaTHYCCKHM acIleKTaM
pa3IMYHbIX BUJOB UCKYCCTBA;

Guszuueckoeo socnumaHus:

c(OpPMUPOBAHHOCTh YMEHHS MPUMEHITh MaTeMaTHUeCKHE 3HAHUS B HMHTEpecax 3I0pOBOTO U
0e30macHOro 0o0pa3a JKW3HH, OTBETCTBEHHOEC OTHOIICHHE K CBOEMY 3JI0POBBIO (370pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHATHH U OTAbIXA, peryispHas Guandeckas akTUBHOCTD),
(bU3HYECKOE COBEPIIICHCTBOBAHUE MPH 3aHATHUSX CIIOPTUBHO- 03/I0POBUTEIILHOM JIEATEITHBHOCTHIO;
mpy008020 OCNUMAHUL!

TOTOBHOCTH K TpPYAy, OCO3HAaHWE IEHHOCTU TPYIOJIIOOUS, WHTEPEC K pa3IMuHbIM cdepam
npohecCHOHANBFHON JesSTeNbHOCTH, CBS3aHHBIM C MAaTeMaTUKOW M €€ MPUIOKCHUSIMH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiell npodeccun W peann3oBBIBATH COOCTBEHHBIC
JKU3HEHHBIC TUJIaHBI, TOTOBHOCTh M CIHOCOOHOCTh K MaTeMaTUYeCKOMY OOpa3oBaHUIO H
€caM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HH, TOTOBHOCTh K aKTHBHOMY YUYaCTHIO B PEIICHUN
MPAKTHYECKUX 3a7]a4 MaTEMaTHUECKON HApaBICHHOCTH;

9KONO2UHECKO20 BOCNUMAHUA!

c(OPMUPOBAHHOCTh ~ JKOJOTHUECKOW  KYyJIbTYphl, I[OHUMaHUE  BIUSHUS  COIHAJILHO-
9KOHOMHYECKUX IIPOIECCOB HA COCTOSHHUE MPHUPOJHON M COIMAIBLHOW CpEelbl, OCO3HAHWE
I00ANPHOTO  XapakKTepa  JKOJOTMYECKUX  MpoOJieM, OpHeHTalus Ha  [pPUMEHEHHE
MaTEeMaTHYECKUX 3HAHWUU JUIS PEIICHUS 3a71a4 B 00JaCTH OKpY’KAIOIIeH Cpelbl, TNIaHUPOBAaHUE
MOCTYIKOB M OIEHKH WX BO3MOXKHBIX TOCIIEICTBUMN JJI1 OKPYKAIOIIEH Cpe/Ibl;

YEeHHOCMU HAYYHO20 NOSHAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd W OOIIESCTBEHHOW TMPAKTUKH, IIOHUMaHUE MaTEeMAaTHYeCKOM HayKu Kak chepsl
YeJIOBEUYEeCKON JEeSTeIbHOCTH, STANoB €€ Pa3BUTHUS U 3HAUMMOCTH JIJISl Pa3BUTHS IUBIIM3AINH,
OBJIQJICHUE SI3BIKOM MAaTEeMAaTHKH M MAaTEeMAaTHYECKOW KYJIbTYpOH Kak CpeJCTBOM MO3HAHUS MHUPA,
TOTOBHOCTH OCYIIECTBIISITH MPOCKTHYIO U UCCIIEIOBATENBCKYIO ACSITENFHOCTh MHAUBHIYAIbHO U
B TpyTIIIE.

B pesynpraTe u3ydeHHs MaTeMaTHKH Ha YPOBHE CpeIHEro oOIero oOpazoBaHUS Y
obyuaromerocst OyayT copMUpPOBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC ydeOHBIE IEHCTBHSI,
KOMMYHHKATHUBHbIC YHUBEpCAlbHBIE Y4eOHbIE MACWCTBUS, pPETYSITHBHBIE YHHUBEpCAIbHBIC
y4eOHBIC JCHCTBYS, COBMECTHAS JICATEITHHOCTD.

VY obyuaromerocst OyayT chopMHpOBaHBI CIEAYIOUIUE OA308ble Jl02U4ecKue Oelucmausl
KaK 4acTh TIO3HABATEIbHBIX YHUBEPCATBHBIX YUCOHBIX ICHCTBUH:



— BBIIBIISITH M XapaKTepU30BaTh CYIIECTBEHHBIC IPU3HAKA MAaTEMaTHUYECKUX O0BEKTOB,
MOHSATHUH, OTHOIIECHUI MEXy OHATUAMH, (POPMYITUPOBATH ONPEACICHUS TOHATHH,
yCTaHaBJIMBATh CYIIECTBEHHbIN NPU3HAK KJIACCU(PHUKALIMKA, OCHOBAHUS 7151 0000ILIEHUS U
CpPaBHEHUs1, KPUTEPUU IIPOBOJMMOI0 aHAJIN3A;

— BOCIIPHHHUMATh, (HOPMYITUPOBATh U MPEOOPA30BLIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U OOIIKE, YCIOBHBIE;

— BBIBJIATb MATCMATUYCCKUC 3aKOHOMCPHOCTH, B3AUMOCBA3U U IMIPOTUBOPCUUA B q)aKTaX,
JTAHHBIX, HAOJIIOJICHUSAX U YTBEPXKICHUSX, ITpeJlaraTb KpUTEPUH JUIs BbISIBICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEYUH;

— Jlenath BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, TEAYKTUBHBIX U UHAYKTUBHBIX
YMO3aKJIIOUCHHH, YMO3aKIFOUEHUH 10 aHAJIOTUH;

— IPOBOJUTH CAMOCTOATENBHO JOKA3aTEeIbCTBA MATEMAaTUUECKUX YTBEPKICHUN (IIpsSMBbIe U
OT [IPOTUBHOT0), BLICTPANBATh apryMEHTALINIO, IPUBOUTH IPUMEPBI U KOHTPIPUMEPBHIL,
000CHOBBIBAaTh COOCTBEHHBIE CYKJICHHSI U BBIBOBI;

— BBIOMpATH CIIOCO0 perieHus yaeOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB
peleHus, BBIOUpaTh Hanbosiee NOAXOAALINMA ¢ YIETOM CaMOCTOSTENbHO BbIACICHHbBIX
KpUTEPUEB).

VY oOyuaromierocst OyayT cOpMHPOBAHBI CIACAYIOIINE OA308ble UCCAe008aAMeNbCKUe OeUCEUs
KaK 4acTh TIO3HABATEIILHBIX YHUBEPCATBHBIX YUSOHBIX ICHCTBUI:
— HCIIOJIE30BAaTh BOIPOCHI KaK MCCIIEAOBATEIHLCKUN MHCTPYMEHT MTO3HAHUS,
(GbopMyJIMPOBATh BONPOCHI, (PUKCHPYIOIIHE MPOTUBOPEUYHE, TPOOIIEMY, YCTAaHABIHBATH
HCKOMOE U JJaHHOE, ()OPMHUPOBATH TUIIOTE3Y, APTyMEHTUPOBATh CBOO IMO3UIUI0, MHECHHCE;

— MPOBOJIUTH CAMOCTOSATEIBHO CIUTAHMPOBAHHBIN YKCICPUMEHT, HCCIICI0BAHUE T10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCcKoro 00beKTa, SIBJICHUS, IPoIecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEXKIy 00bEKTaMU, SIBICHUSIMH, POIIECCAMU;

—  CaMOCTOSTEIHHO (POPMYITHUPOBATH OOOOIIIEHUS U BHIBOJIBI IO PE3YJIbTaTaM MPOBEIEHHOTO
HaOII0/IEHUs], KCCIIEI0BAHNS, OLICHUBATh JOCTOBEPHOCTh MOJTYUYEHHBIX PE3yIbTATOB,
BBIBOJIOB M 0000IIECHUI;

— IMPOTrHO3UPOBATH BO3MOKHOC PAa3BUTHUC ITPOLECCA, a TAKIKE BbIABUT'ATH ITPECATIOJIOKCHUA O
€T0 pa3BUTUHN B HOBBIX YCJIOBUAX.

Y oOyuaromierocss OyayT chOpMHpPOBAaHBI yMeHus pabomamv ¢ uH@Gopmayueli Kak YacTb
MO3HABATENbHBIX YHUBEPCATHHBIX YUEOHBIX HEHCTBUIA:
—  BBIABIATH AepUIUTHI MHPOPMAIINH, JAaHHBIX, HEOOXOIUMBIX JJIsi OTBETA HA BOMIPOC U AJIS
pelICHHS 3a/1a4H;

— BbIOMpaTh HHPOPMAIUIO U3 UCTOUHUKOB PA3IMYHBIX TUIIOB, AHAJIM3UPOBATD,
CHUCTEMaTU3UPOBATh U UHTEPIPETUPOBATH NHPOPMAIUIO PAIUYHBIX BUAOB U HOpM
[IPEICTABIICHMUS;

— CTPYKTYpHUpOBaTh HH(OPMAIUIO, IPE/ICTABIATE €€ B PA3TUUHBIX (opMax,
WUTIOCTPUPOBATH rpaduuecKy;

— OLIEHUBATh HAAEKHOCTh MH(OPMAIIMH IO CAMOCTOSATENBHO C(HOPMYITUPOBAHHBIM
KPUTEPHSIM.

VY oOyuaromerocsi OyayT chOpMHpPOBAHBI yMeHUss 0OwjeHuss Kak YacTh KOMMYHHUKATHBHBIX
YHUBEPCATBHBIX YUYEOHBIX NEHCTBUI:



— BOCIPHUHHUMATh U (POPMYIUPOBATH CYXKJACHUS B COOTBETCTBHHU C YCIOBUAMH U IEIIIMU
o011eHus, SICHO, TOYHO, FPAMOTHO BBIPAXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHU 10 XO4Y PEIICHHS 3a0a4i, KOMMEHTUPOBATh
IIOJIyYEHHBIN pe3ysbTarT;

— B X0j1€ 00CYX/IeHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI, TPOOIIEMBI,
peraemMoi 3a1a4u, BBICKA3bIBaTh UJIEH, HALICJICHHBIE HA TIOMCK PEIICHHMS], COITOCTABIATh
CBOMU CYXJICHUS C CYKICHUSMU JIPYTHX YYaCTHUKOB JUANIOra, 0OHAPYKUBAThH Pa3INune U
CXOZICTBO MO3UIHI1, B KOPPEKTHOU (hopMe (HOopMyIHpOBaTh pa3HOTIACHs, CBOU
BO3Pa)KEHUS;

— MPEACTaBIATH Pe3yJIbTaThl pEeUICHH 3a/1a4H, SKCIIEPUMEHTA, UCCIIeI0BaHMs, IPOCKTA,
CaMOCTOSITEIILHO BBIOMPATH (DOPMAT BBICTYIUICHHS ¢ YIETOM 3a/1a4 MPE3CHTAIUU U
0COOCHHOCTEH ayJUTOPHH.

VY oOyuaromierocss 0yayT cOpMUPOBaHbl yMeHUs CAMOOP2aHU3ayuy KaK 4acTh PEryJISTHBHbBIX
YHUBEPCAJIbHBIX YUEOHBIX NEHCTBUI:
— COCTAaBJIATH IUIaH, AITOPUTM PELIEHUS 3a7a4uH, BBIOUPATh CIIOCOO pelIeHUs ¢ yUETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTHPOBATH BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(POPMAIIHH.

VY oOyuaromerocsi OyayT cOpMHUPOBAHBI YMEHUS CAMOKOHMPO/sA KaK 4YacTb PEryJsSTHBHBIX
YHUBEPCATbHBIX YUYEOHBIX NEHCTBUIL:
— BIIQJICTh HaBbIKAMHU MTO3HABATENIBHON pedIeKCcuu Kak OCO3HAHMsI COBEPIIaeMbIX ACHCTBHIA
Y MBICJIUTENBHBIX IPOLECCOB, UX PE3YJITATOB, BIAJETh CIOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS IpoIlecca U pe3yJibTaTa pelIeHrs MaTeMaTUYeCKOM 3a1auu;

— NPEIBUIAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPY PELICHUM 33a41, BHOCHTD
KOPPEKTHBBI B JIETEIbHOCTh HA OCHOBE HOBBIX 00OCTOSITEIbCTB, IaHHBIX, HAlIEHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

— OLIEHUBAaTh COOTBETCTBUE PE3yJIbTaTa LI€JIU U YCIOBUAM, OOBSCHATH IPUUMHBI
JOCTHKEHUS UM HEJOCTHKEHHSI Pe3yJIbTaTOB JIeATeIbHOCTH, HAaXOAUTh OLUIMOKY, aBaTh
OLICHKY ITPHOOPETEHHOMY OTIBITY.

V obyuaromerocst OyayT chopMUPOBAHBI YMEHUSL COBMECMHOU OesiMeNIbHOCTU!

— TIOHMMAaTh W UCTIOJB30BaTh MPEHMYIIECTBA KOMAH/IHOW U HHIUBUAYAIBHOW paOOTHI IpH
peleHnH yueOHbIX 3a/1a4, IPUHUMATh LeJIb COBMECTHOM J1€ATENbHOCTH, IJIAHUPOBAThH
OpraHM3aI0 COBMECTHOM paboThl, pacripeAessaTh BUIbl padoT, JOroBapuBaThCS,
00Cy»X/1aTh MPOLIECC U Pe3ybTaT paboThl, 0000IATh MHEHHS HECKOJIBKUX JIFOACH;

— y4acTBOBaTh B IPyNINOBbIX (hopMax paboThl (00Cyk1eHUs, 0OMEH MHEHHI, «MO3TOBBIE
IITYPMBI» U UHBIE), BBIIOJIHATH CBOIO YaCTh pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBUS C
JIPYTMMH YWI€HaMU KOMaH/Ibl, OLIEHUBATh Ka4eCTBO CBOETO BKJIa/ia B OOIIMI MPOIYKT MO
KPUTEPHSIM, CHOPMYITMPOBAHHBIM YYAaCTHUKAMHU B3aUMOJICHCTBUSI.

OcHOBHBIE HaIpaBJIICHUS BOCIHUTAaHUS OOYYAIONIMXCS B paMKax Y4eOHOro mpeaMera
«MaremaTuka» CBOAATCS K:

— OCO3HAHHE 3HAYEHHS] MAaTEMAaTUKH B TOBCETHEBHOM KU3HU YEJIOBEKA;

— (opmupoBaHUE MPENCTAaBICHUH O COLMAIBHBIX, KYJIBTYPHBIX U HCTOPUYECKUX (PaKTOpax
CTAHOBJICHUSI MATEMATUYECKON HAYKH;

— IMOHMMaHUE PO UH()OPMALIMOHHBIX MPOIIECCOB B COBPEMEHHOM MUPE;

- (opmupoBaHHE TPEACTABICHUNH O MaTeMaTHKE KaK YacTH OOIIeYeIOBEYECKON KYJBTYPHI,
YHUBEPCAIBHOM S3BIKE HAyKH, MO3BOJSAIOLIEM ONMUCHIBATH U HU3y4aTh PEAIbHBIE MPOLECCHl U
SIBJICHUSI



Monayab padoydeil IporpaMMbl BOCIIMTAHUS «YPOYHAasi A1eSiTeJIbHOCTh» Peajin30BaH 4yepe3

MPUMEHEHNE Ha YPOKE UHTEPAKTUBHBIX ()OpM pabOTHI: MHTEIUIEKTYaIbHBIX UTD, ,
JTUCKYyCCH, pabOTHI B Tapax u 1p.;

OpraHu3aluio medcrsa MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX YUALUXCSA HAJ UX
HEYCIEBAIOIIUMHU OJHOKIACCHUKAMH;

WHHUIMMPOBAHHE U TOAJIEP’KKA UCCIIEI0BATEIbCKON AEATEIbHOCTH IKOJIbHUKOB;
¢dbopMHpOBaHUE U Pa3BUTHE JOBEPUTEIBHBIX OTHOLICHUN MEXKIY YUYUTEIEM U
YYE€HHUKAMH, CIOCOOCTBYIOIIUX MO3UTUBHOMY BOCIPUATHIO YUAIIUMUCS TPeOOBaHUN U
npoch0 yuuTessi, aKTUBU3AIUH UX [TO3HABATEIHLHOMN 1S TEbHOCTH;

o0y K/IeHUE IIKOJILHUKOB COOJII0IaTh Ha yPOKE OOLICTIPHHSATHIC HOPMBI TOBEJCHHUS,
mpaBujIa OOIIEHUS CO CTAPIIUMU (YUYUTEIAMHU) U CBEPCTHUKAMHU (IITKOJIbHUKAMM ),
MpUBJICYCHIE BHUMAHUSI IIKOJIBHUKOB K IICHHOCTHOMY acIleKTy U3y4aeMbIX Ha YpPOKe
SIBJICHUI, OpraHu3anus padoThl JeTel C COIMaIbHO 3HAUMMON HHpOpMaIuei —
00Cy>X1aTh, BBICKa3bIBATb MHEHHUE;

UCIIOJIb30BaHUE BOCIIUTATENBHBIX BOZMOKHOCTEHN coZiepKaHusl y4eOHOTO peaMeTa
4yepes JEMOHCTPAIIHIO IETSM IPUMEPOB OTBETCTBEHHOTO, TPaX/IaHCKOTO MOBEACHUS,
IPOSIBJIICHUS YEIOBEKOIIO0OHS U JOOPOCEPICIHOCTH.

K konny 11 knacca o0yyarommiicss HAy4YuTCs:

CBOOOJHO OINEpPUPOBATh TMOHATUSAMU: LWIMHIPUYECKAs IOBEPXHOCTb, 0Opa3yromue
LWIMHAPUYECKOM IMOBEPXHOCTH, LMIMHJIpP, KOHMYECKas MOBEPXHOCThb, OOpasyrolue
KOHHYECKOW TOBEPXHOCTH, KOHYC, ChepruiecKast IOBEPXHOCTh;

pacro3HaBaTh Teja BpamieHus (IHIUHIAP, KOHYyC, cdepa W map); OOBSICHATH CHOCOOBI
NOJY4YEeHUsl TeJl BpallleHUs; KIacCU(UIMPOBATh B3aWMHOE DACIOOKEHHE c(hepbl U
IUIOCKOCTH; ONEPUPOBATh MOHATUSAMU: I1aPOBON CETMEHT, OCHOBAHUE CEIMEHTA, BhICOTA
CErMeHTa, I1apoBO CJI0M, OCHOBAHHUE IIAPOBOTO CJI0s, BBICOTA ILIAPOBOTO CJIO, IIAPOBOM
CEKTOD;

BBIUUCIIATH O0BEMBI U IUIOIIAJIM MOBEPXHOCTEN Tes BpallleHus, T€OMETPUUECKUX Tell C
npUMEHEeHHeM QOopMyJI;

ONEepPUPOBATh MOHATHSAMU: MHOTOTPaHHMK, BIHMCAHHBIH B cepy M ONUCAHHBIH OKOJIO
cdepsl, cepa, BOUCaHHAsi B MHOTOI'PaHHUK WM TEJIO BPAIlIEHUs;

BBIUHCIISATh COOTHOILIEHUS MEXIY IUIOMAIsIMHU MOBEpXHOCTEH U 00BEMaMHM MOJIOOHBIX
TEJ;

n300pakaTh H3ydaemble (UTYpbl OT PYKH U C NPUMEHEHHEM HPOCTHIX UYEPTEKHBIX
UHCTPYMEHTOB;

BBINIOJIHATH (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX 0OBEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3Y, CTPOUTh CEUCHHS TEJl BPALLICHHUS;

U3BJIEKaTh, HHTEPIPETUPOBATH U NPE0OpPa30BbIBaTh MH(OPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX GUrypax, NpeJCTaBICHHYIO Ha YepTeXaxX U PUCYHKaX;

OTIepUPOBAThH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH JIEHCTBUS CIOKEHUSI BEKTOPOB, BEIYUTAHHSI BEKTOPOB M YMHOXEHHSI BEKTOpa
Ha YHUCIO, OOBICHATH, KAaKUMH CBOHCTBAMU OHH OOJIAZIAlOT; MPHUMEHATH IPaBHIIO
napajJiesienune a;

OTEepUpPOBATh MOHATHUAMHU: JEKAPTOBBI KOOPJAMWHATHI B IMPOCTPAHCTBE, BEKTOP, MOJYJIb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YroJl MEXIy BEKTOpaMy,
CKaJISIpHOE MPOM3BEIEHIE BEKTOPOB, KOJUIMHEAPHBIE M KOMILJIAHAPHBIE BEKTOPHI;
HaXOJUTh CYMMY BEKTOPOB U MPOU3BEECHUE BEKTOPA HA YHCIIO, YTOJ MEX1y BEKTOpaMH,
CKaJISIpHOE TPOM3BEICHUE, PACKiIaIbIBaTh BEKTOP MO IBYM HEKOJUIMHEAPHBIM BEKTOPAM;
3a/laBaTh IJIOCKOCTh YpaBHEHHEM B JIEKapTOBOW CHCTEME KOOpJIMHAT; HPUMEHSThH
reoMeTpudeckrie (axkThl IS PELICHUs CTePEOMETPUYECKHX 3a/ad, MpearojararoIinux
HECKOJIBKO IIaroB pelIeH s, €CIN YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMe;



— pemuiath NPOCTEUIIINE TEOMETPUUECKHUE 3a/Iaui Ha PUMEHEHUE BEKTOPHO-KOOPIMHATHOTO
METO/Ia;

— pemiarh 3aJadd Ha JIOKA3aTEIIbCTBO MAaTEMATHYCCKHX OTHOIICHHUH W HaXOXKICHHE
rEOMETPUYECKUX BEIMYMH 110 00pa3iiaM WId ajropuT™MaMm, IPUMEHSS H3BECTHBIC METOIbI
NPU PEIICHUU CTaHAAPTHBIX MAaTEeMaTHUCCKUX 3a]1a4;

— TOPUMEHSTHh MPOCTEHIIME MPOTPAMMHBIC CPEACTBA U 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYUCCKHUX 3a/1a4;

— TMPHUBOAWUTH NPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE U IKH3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB I'E€OMETPUHU B HCKYCCTBE;

— NOpPUMEHSTH TMOJIyYCHHbIC 3HAHMS HA NMPAKTUKE: aHAJTU3UPOBATh pealibHbIC CHUTyallMd U
NPUMEHATh HM3Y4YCHHBIC TIOHSATHUS B TPOIECCE IMOUCKA pEIICHHS MaTeMaTHUSCKH
c(hOpMyJIMPOBAHHONH TIPOOJIEMBbI, MOJICIMPOBATh peajbHbIC CHUTYalldd Ha SI3bIKE
rEOMETPUH, HCCICIOBATh MOCTPOCHHBIC MOJEIH C HCIOJIb30BAHHEM TE€OMETPHUYCCKUX
NOHATHI W TeopeM, ammaparta aireOpbl, peliarh MPAKTHYECKUE 3aJaud, CBS3aHHBIC C
HAaXO0XICHHEM FeOMETPHUYCCKUX BEINYHH;

— HMMETh MpeCTaBICHHs 00 OCHOBHBIX 3TAlax Pa3BUTHSA TCOMETPHU KaK COCTABHOM
yacTu GyHIaMEHTa Pa3BUTHsI TEXHOJIOTHIA.

COJAEPKAHUE NPOT'PAMMBI YYEBHOI'O ITIPEJJMETA «'EOMETPUS»

1. Koopaunatbl 1 BeKTOpBI B pocTpaHcTBe (16 4acoB)
JlekapToBbl KOOpAMHATBI TOYKM B MpocTpaHcTBe. Bekropel B mpocrpancTBe. CioxeHue u
BbIUUTAHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha uuciio. ['omorerus. CkaiasipHOE MpOU3BEIECHUE
BEKTOPOB. YpaBHEHHE INIOCKOCTH. YeThIpeXMEpHBIH KyO.

2. Tena Bpamenus ( 33 yaca)

[Munmuaap. KomOunanus uunuaapa u npusmsl. Konyc. Yceuennslii konyc. KomOuHanus konyca
u nupamuel. Chepa u map. YpaHeHnue chepsl. B3aumHoe pacrnosoxenue cepsl U MITOCKOCTH.
MHororpaHHukH, BIOUCAaHHbIE B cdepy. MHOrorpaHHUKH, ONHCAaHHBIE OKoio cdepnl. Tena
BpallleHusl, BNMCaHHble B cdepy. Tena BpalieHHs,, OMHMCAHHBIE OKOJO CQepbl. JUIHIIC.
DOnemMeHTHI chepuuecKoil reOMEeTPUH.

3. Oo0bemsl Tea. Ilimomans chepsoi ( 18 yacos)
O6wvem Tena. Popmyna A BbIUMCIEHUS O0ObeMa MPU3MBI, NHUPAMHUIBl M YCEUEHHOU
nupaMuiel. O0beMbl Tell BpaiieHus. [nomans cepsl.
4. IloBTOpeHue U cucTeMaTH3anusa y4eOHOro MaTepuasa

no njanumerpum ( 154acos)

5. IloBTOpenne wu cucremaTuzanusa y4deOHOro marepuana mno crepeomerpuu ( 10
4acoB)
6. MoaroroBka k EI'D (3 yaca)

OLEHKA JOCTWXEHUSI MNPEIMETHBIX PE3YJbTATOB OCBOEHUSA

YYEBHOI'O IIPEAMETA «'EOMETPUS»

Jns olleHMBaHUSA JOCTHXKEHUS TPEAMETHBIX pe3ylbTaTOB OCBOCHHS YyueOHOro mpeameTa
«["eomeTpus» UCTIONB3YyeTCs TPAJUIIMOHHAS YeThIpeX OayulbHas CUCTeMa:

- oTMeTKa «5» (OTJIIMYHO») —YpOBEHb BBIOJHEHHS TpPeOOBaHUN KOHTPOJIBHO-
M3MEpUTENIbHBIX MaTEpUajIOB 3HAUNUTEIBHO BhIlIE 6a30BOT0;

- oTMeTKa «4» («XOpoIlo») — YPOBEHb BBINOJHEHUS TpeOOBaHUI KOHTPOJIBHO-
M3MEPUTENbHBIX MaTEepPHUaJIOB BhIle 6a30BOTr0;



- oTMeTKa «3» («yJ0BIETBOPUTEIHHO») — YPOBEHb BBHIMOJIHEHUS TPEOOBAHUI KOHTPOJIBHO-
U3MEPUTENBHBIX ~ MaTepuaioB  0a30BBI, COOTBETCTBYET 0O0s3aTENbHBIM  MUHUMAJIbHBIM
TpeOOBAHUSM;

- OTMETKa «2» («HEYIOBIETBOPUTEIbHO») — YypPOBEHb BBINOJHEHUS TpeOoBaHMIA
KOHTPOJIbHO-U3MEPUTENbHBIX MAaTEePUAIOB HHXKE 0a30BOTO.

B xonme mnpoBeneHHs MOYPOYHBIX OIEHOYHBIX MPOLEAYP BBIACISIOTCS CIEAYIOIIUE BUIbI
KOHTPOJISL:

- npeosapumenvHblil (OUAZHOCMUYECKUN) KOHMPOJb, KOTOPbIA NPOBOAUTCS, YTOOBI
U3YYUTh YPOBEHb FTOTOBHOCTH YYaIUXCS K BOCIPHUATHIO HOBOT'O MaTepuaa;

- meKywuii noypouHslii KOHMpOJb, KOTOPBI CONPOBOXKAAET mpoiecc (GOPMUPOBAHUS
HOBBIX 3HAHUI U YMEHUI; UCIOIb3YETCS YUUTEIEM KaK CPEICTBO CBOEBPEMEHHON KOPPEKTUPOBKHU
y4eOHOT0 mpoliiecca u NpeaynpekIeHUs] HEYCIIeBaeMOCTH 00YyYarOIINXCS;

- memamuyecKkuil KOHMpPoOJib, KOTOPbIN MTPOBOAUTCS IOCIIEC U3YYCHUS KAKOH-TMOO0 TEMBbI
WIA ABYX HEOONBIIMX TEM, CBS3aHHBIX MEXIy COOOW JHMHEHHBIMH CBSA3SIMH; HCIOJIb3YETCS
yduTeneM Juisi 0000IIeHUs U CHCTeMaTr3alus yueOHOro MaTepuana BCeil TeMBbI;

— UMo2086biti KOHMPOIb, KOTOPBIA MTPOBOAUTCS 110 OKOHYAHHUIO TpUMeCTpa (MOTyTroAns) WK
rofia ¢ IeJbI0 OLEHUTD PE3yIbTaThl O0yUSHHS 3a yUCOHBIH TO/.

KpuTtepun oieHnBaHus ypOBHS JOCTU:KEHUS MPeAMETHBIX Pe3yJbTATOB

[Ipu oneHMBaHWU YPOBHS JTOCTHIXKEHUS MPEIMETHBIX PE3yJIETATOB MUCIOJIB3YIOTCS TUCHMEHHBIE U
YCTHBIE METO/IbI KOHTPOJISL.

Hcnonb3zyembie (HOpMBbI KOHTPOJI: CaMOCTOATENbHAas paboTa, KOHTpoJibHas padboTra, TecT,
3ader. [IpuBeTCTBYIOTCS KOMIBIOTEpHbIE Mpe3eHTauuu Kak GopMa mpeabaBICHHUS
WHJIMBUIyaJIbHBIX TBOPUECKUX 3aJaHUMN.

3aveTr (MUCHbMEHHBII UJIH YCTHBIN)

Pa3zBepHyThIii OTBET y4YE€HHKA [OJDKEH TMPEICTABIATH COOOM  CBSI3HOE, JIOTHUYECKH
MOCJIEIOBATENIbHOE COOOIIEHHE Ha 3aJaHHYI0 TeMy, IOKa3blBaTh €ro yMEHUE MPUMEHSTh
OIpeeIeHuUs, IPaBUJIa U TEOPEMBI.

OTBET OLIEHUBAETCS OTMETKOM «5», €CIU YUEHUK:

* IIOJIHO PACKpPBUI COoJepKaHNe MaTepuana B 00beMe, IpeyCMOTPEHHOM IIPOrpaMMoil

*  M3JOXKWI  MaTepuall TPAaMOTHBIM  SI3BIKOM B OINPEAEIEHHOW  JIOTUYECKOH
MOCIEI0BATEILHOCTH, TOYHO UCTOJIb3YsI MAaTEMATHYECKYIO0 TEPMUHOIOTHIO U CUMBOJIUKY

* IPaBUJIHHO BBIMIOJHUJ PUCYHKH, YEPTEKHU, TpaduKH, COMMYTCTBYIOIIUE OTBETY;

* TI0OKa3aJl yMEHHE WLTIOCTPUPOBATh TEOPETUUECKUE MOJIOKEHHUSI KOHKPETHBIMU TIPUMEpPaMHU,
MPUMEHATHh UX B HOBOM CUTyallMW NIPH BBIIIOJHEHUHU MMPAKTUYECKOTO 3a/IaHUS;

* TIPOJAEMOHCTPUPOBAT CPOPMUPOBAHHOCTh U YCTOMYMBOCTH UCIOJIB3YEMBIX MPU OTPAOOTKE
YMEHHI U HaBBIKOB, YCBOCHUE PAHEE U3YUEHHBIX COMYTCTBYIOLIMX BOMPOCOB;

* OTBEUAJl CaAaMOCTOATEILHO 0€3 HaBOISIIMX BOMPOCOB y4HUTENsA. BO3MOXHBI OfHA - JIBE
HETOYHOCTH MPHU OCBELIEHUU BTOPOCTEIEHHBIX BOMPOCOB WM B BBIKIAJKaX, KOTOPbIE YUEHUK
JIETKO MCIIPaBUJI IO 3aMEYAHUIO YUUTEIIS.

OTBeT OIIEHUBAETCS OTMETKON «4», ecii OH YIOBJIETBOPSIET B OCHOBHOM TPeOOBaHUSM Ha
OLIEHKY «5», HO MPU 3TOM UMEET OJUH U3 HEJOCTATKOB:

* B UBIOXEHUU [OMYNIEHBl HEOONbIIME TMPOOENbl, HE HCKAa3UBIIME MaTEeMAaTHYECKOE
CoJiepXKaHUE OTBETA;

* JONYUIEHBl OJIMH — JIBa HEJOYETa MPU OCBEIICHUHM OCHOBHOIO COJIEp’KaHHUS OTBETA,
HCTIPaBJICHHBIC 110 3aMEYAHUIO YUUTEIS;

* JOMyIIeHbl OmMOKa WM Oolee ABYX HENOYETOB IMPHU OCBEIICHHH BTOPOCTEIIEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKAX, JIETKO MCIPABJICHHBIC 10 3aMEUaHUIO YUUTEIIS.

OtMmeTKa «3» CTaBUTCS B CAEAYIOUIUX CIy4Yasix:

* HEMOJHO WUJIM HEIMOCJIEN0BaTeIbHO PAaCKPBITO COAEepKaHHe MaTepualia, HO IMOoKa3aHo oluiee
MOHUMaHUWE BOMNpPOCa M NPOJIEMOHCTPUPOBAHBI YMEHHS, JOCTATOYHBIE IS JajibHEWUIIero



YCBOGHHUsI MPOTPaMMHOro Matepuana (ompeneneHHble «TpeboBaHHAMU K MaTeMaTHYECKOU
MOJATrOTOBKE YUAIIUXCS»);

* UMEJNCh 3aTPyAHEHUS WU AOMYLIEHbI OIIMOKHU B ONpENeICHUN MOHATUM, NCIIOIb30BaHUU
MaTeMaTHYEeCKONH TEPMHUHOJIOTHH, HCIPABICHHBIE TOCIE HECKOJbKUX HABOJSIINX BOIMPOCOB
YUUTEIS;

* YYCHHK HE CIpaBWICA C MPUMCHCHHUEM TEOPUU B HOBOM CHUTyallMW TPH BBITOJTHECHUU
MPaKTUYECKOT0 3a/1aHMsl, HO BBIIOJIHUI 3aJJaHUs 0053aTEIbHOTO YPOBHSI CIIOKHOCTH IO TEME;

* MpU 3HAHWUU TEOPETHYECKOTO MaTepualia BBHISBICHA HEIOCTATOYHAs CHOPMUPOBAHHOCTH
OCHOBHBIX YMEHUU U HABBIKOB.

Ot1MeTKa «2» CTaBUTCS B CIEIYIOIIUX CIIydasix:

* HE PacKpBITO OCHOBHOE COJIepKaHUE yUYEOHOro MaTepHana;

* Oo0HapyXeHO HE3HAHWE WU HEMOHUMAHHME YYECHUKOM OOblIed win Hanbolee BaKHOMN
4acTu yueOHOT0 MaTepuana;

* JIONYIICHH OMUOKK B ONPEACICHUM MOHSATHUU, MPU HCIOIH30BAaHUM MAaTeMaTHYCCKON
TEPMUHOJIOTUH, B PUCYHKAX, YepTeKax Uiu rpadukax, B BHIKJIAJIKaX, KOTOPbIE HE UCIIPABIICHBI
MOCJIC HECKOJIBKHMX HABOJISIIIIUX BOMPOCOB YUUTEIIS

Tect, MaTeMaTHUeCKHIl TMKTAHT

Onenka «5» craButcs, ecnu yyamuiica:  BoimonHu1 90 - 100 % paGotel
Onenka «4» craButcs, ecnu yyamuiicsa:  BoimonHua 70 - 89 % paboTsl
Onenka «3» craBuUTCS, ecliy yyamuiicsa:  BbImodHUWI 50 - 69 % paboTsl

Oruenka «2» craBUTCS, €clii yyamuiics:  BbIMOMHUA 10 50 % paboThl
IMucbMeHHbIe( KOHTPOJIbHbIE M CAMOCTOSITEIbHbIE) PAa0OThI.

OTBeT oLIeHUBaeTCs OTMETKOM «5», eciu:

*paboTa BBINOJIHEHA [TOJIHOCTHIO;

*B JIOTHUECKUX PACCYKICHUAX U 000CHOBaHUHU PELICHUsI HET IPOOEIoB U OMINOOK;

*B PELLIEHUU HET MaTeMaTHMYECKHUX OIIMOOK (BO3MOXKHA OJIHA HETOYHOCTb, OIMCKA, KOTOpas He
SBJISICTCS CIIEICTBHEM HE3HAHUS WM HEMIOHMMAaHUs y4eOHOro MaTepHuana).

OtmeTKa «4» CTaBUTCS B CIEAYIOIINX CIydasx:

*paboTa BBINIOJHEHA IOJIHOCTBIO, HO OOOCHOBAHHUS IIaroB PEHICHUS HEAOCTATOUHBI (ecin
yMeHHe 000CHOBBIBATh PacCy X /I€HUS HE SBISUIOCH CIEMAIbHBIM 00BEKTOM MPOBEPKH);

*IOMYIIEHBI O/1HA OUIMOKA MIIK €CTh JIBA — TPU HEI0UETa B BBIKJIAJIKAX, PUCYHKAX, YepTexax Win
rpadukax (eciu 3TU BUbI pabOT HE ABIISIIUCH CIIEHUATbHBIM 00BEKTOM MPOBEPKH).

OtmeTKa «3» CTaBUTCS, €CIIN:

eflonyieHo OoJsiee oHOM omMOKM MM Oosiee ABYX — TPEX HEJAOYETOB B BBIKJIAAKAX, YepTEKax
WM rpadukax, Ho o0ydaromuiicss 061aaaeT 00s13aTeIbHBIME YMEHUSAMHU T10 IPOBEPSIEMO TeMe.

OTMeTKa «2)» CTaBUTCS, ECIIN:

*JIONYIIEHbl CYIIECTBEHHblE OIIMOKH, I[OKa3aBIIMe, YTO oOydarouuiics He obsagaer
00s13aTeIbHBIMA YMEHUSIMU 110 IaHHOM TeMe B IIOJIHOM Mepe.

Yuutenps MOXKET MOBBICUTH OTMETKY 3a OPUIMHAJIBHBIA OTBET HAa BONPOC MJIM OPUTMHAIBHOE
pelleHre 3aJadyd, KOTOpble CBHUJETEIbCTBYIOT O BBICOKOM MaTeMaTHYEeCKOM pPa3BUTUU
o0yyarolerocs; 3a peiieHue Oosiee CI0XKHOM 3a7auyd WM OTBET Ha OoJiee CIIOKHBIA BOIPOC,
MpeJIOKEHHbIE 00YyYaromeMycsl JOMOJHUTENBHO TOCTE BBIMOJIHEHUS UM KakKuX-TMOO IPyrux
3aJaHuH.
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INOACHUTEJIbHAA 3AITMCKA

JlannHast paboyas mporpaMma COCTaBJIeHa HA OCHOBAaHUU:

— ®enepanbHoro 3akoHa «O06 obpazoBanum B Poccuiickoit denepamum» ot 29.12.2012
No273-D3 (B neicTByIOIIEH PEAAKIIMN CO BCEMU U3MEHEHUSIMU U JTOTIOJTHEHUSIMH );

— @enepallbHOTO TOCYJAPCTBEHHOTO 00Pa30BAaTEIBLHOTO CTaHAApTAa OCHOBHOTO 00IIEro oopa-
30BaHusl, YTBEPXKJCHHBIM IMpUKazoM MuHucrepcTBa oOpa3oBaHus U Hayku Poccuiickoit
Oepnepannn ot 17.12.2010 Ne1897 (B neiicTByIO1IEH peaaKkIum)

— IIpukaza MunuctepcTBa npocsemenus Poccuiickoit @eneparmu ot 11 nexadbps 2020 r.

Ne 712 «O BHeceHMHM M3MEHEHHMI B HEKOTOpPBIE (peepaibHble rOCyIapCTBEHHBIE 00pa30Ba-
TeNbHBIE CTAHAAPTHI OOIIEr0 OO0pa30BaHMS MO BOIMPOCAM BOCIUTAHUS OOYYAIOIIUXCS», C
y4€TOM MPUMEPHON MPOrpaMMbl BOCIUTAHUS (IPOTOKON pelieHus ¢deaepaibHoro yueOHo-
METOJIMYECKOT0 00beuHEeHMsI 110 o01emy oopazoBanuio ot 02 urons 2020 1. Ne 2/20);

— @enepasibHOI paboyeil MporpaMMbl 110 MaTeMaTUKE (TEOPHUsS BEPOSTHOCTEN M CTaTUCTHKA),
Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, SBJISIONICHCS CTPYKTYPHBIM DJIEMEHTOM CO-
JIEP)KATEIIBHOTO pa3jielia OCHOBHOW 00pa30BaTeIbHON MPOTrpaMMbl OCHOBHOTO OOIIEro 00-
pazoBanust MAOY nunest Ne 28;

— OCHOBHOHM 00pa30BaTeNbHOW MPOrpaMMbl OCHOBHOTO o0miero oopazoBanus MAOY nuues
Ne28§;

— IIOCTaHOBJIEHHUS | J1aBHOrO rocyapcTBeHHOro caHuTapHoro Bpada P® ot 28 centsaops 2020
roga No28 «O06 ytBepxkaenun canutapubix mpaBuwin CII 2.4.3648-20 «CanutapHo-
AMHUIEMHUOIOTUYECKHE TPeOOBaHUS K OpPTraHU3aIMsIM BOCHHUTAHUS W OOy4YeHHS, OTIbIXa H
03/I0pOBJICHUS JIeTeH U MOJIOACKU;

— TIlonoxenus o paboueil mporpaMme B MYHUIIMIAJIBHOM aBTOHOMHOM 001e00pa3oBaTeib-
HOM yupexzaeHun guuee Ne 28, yrBepxkaeHHoro npukasoMm 1o MAOY munero Ne 28 «01»07
2023 Ned437;

— paboueit nporpammel Boctiutanust MAOY nuuest Ne 28;

— yuebnoro mana MAOY nunes Ne28 na Tekymuiit yueOHbIH roi.

OBIIASA XAPAKTEPUCTUKA YYEBHOTI'O KYPCA

"BEPOSATHOCTb U CTATUCTUKA"

Pabouas mporpamma no yue6HOMy Kypcy "BeposTHOCTh M cratucTuka" s oOydarommuxcs 8
KJIacCOB pa3paboTaHa Ha ocHoBe denepanbHOro0 rocy1apcTBEHHOI0 00pa30BaTeIbHOTO CTaH1ap-
Ta OCHOBHOI'O 00IEroo0pa3oBaHus C YYETOM U COBPEMEHHBIX MUPOBBIX TPEOOBaHUM, MPEIbsIB-
JSIEMBIX K MAaTeMaTH4eCKOMY OOpa30BaHUIO, U TPAJAULUNA POCCUHCKOIO 00pa3oBaHuUs, KOTOpHIE
00eCreunBaroT OBJIaCHHE KIIOYEBBIMU KOMIIETEHIIUSMH, COCTABISIONIMMU OCHOBY ISl HeTpe-
PBIBHOTO 00pa30BaHUs U CAMOPA3BUTHS, a TAKXKE IIEIOCTHOCTh OOLIEKYJIBTYPHOT0, TUYHOCTHOTO
U TI03HABATEJIBHOTO pa3BUTHUsS oOywaromuxcs. B mporpamme yureHsl uiaen u nonoxenus Kon-
HEMNIAA Pa3BUTHS MaTeMaTHdeckoro oopa3oBanus B Poccuiickoit deneparuu. B snoxy mudpo-
BOM TpaHcdopmanuu Bcex chep 4eToBeYECKOU JeATENIbHOCTH HEBO3MOXKHO CTaTh 0Opa3oBaH-
HBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOM MaTeMaTHYE€CKOW MOJATOTOBKH. YK€ B IIIKOJIE Ma-
TEMAaTUKa CIIY’KUT ONOPHBIM NPEAMETOM JJIsl U3YUYEHUS CMEXHBIX JTUCLUIIINH, a MOCIE IIKOJIBI
peasibHOIl HEOOXOMMOCThIO CTAaHOBUTCSI HEMPEpPhIBHOE 00pa3oBaHHE, YTO TPeOyeT MOJIHOIEH-
HOU 0a30Boi 0011e00pa30BaTEIbLHON MOJATOTOBKH, B TOM YHCJIE M MaTeMaTHYecKOi. D10 00y-
CJIOBJIEHO TE€M, YTO B HAIIM JIHU PACTET YMCIIO MPOQeccHii, CBA3AHHBIX C HEMOCPEICTBEHHBIM
NpUMEHEHHEM MaTeMaTHKHU: U B cepe HIKOHOMHKH, U B OM3HECE, U B TEXHOJOTHYECKUX 00ia-
CTSIX, U JlaXKe B TyMaHUTapHbIX cepax. Takum oOpa3oM, Kpyr HIKOJbHUKOB, JJI1 KOTOPBIX MaTe-
MaTHKa MOYKET CTaTh 3HAYUMBbIM IIPEAMETOM, PACIIUPSAETCS.

[TpakTHyeckasi MOJIE3HOCTh MaTEMAaTUKU OOYCJIOBIIEHA TEM, YTO €€ MPEeIMETOM SIBISIFOTCS (QyH-
JTAMEHTAJIbHBIE CTPYKTYpPbI HAIIEr0 MHpa: MPOCTPAHCTBEHHbIE ()OPMBI M KOJIMYECTBEHHBIE OT-



HOILIEHUSI OTTIPOCTEUIIINX, YCBAUBAEMbBIX B HEMIOCPEICTBEHHOM OIIBITE, O JOCTATOUHO CJIOXKHBIX,
HGO6XO[[I/IMLIX AJI Pa3sBUTHUA HAYYHBIX U IMPUKIAIHBIX Hﬂeﬁ. bes KOHKPCTHBIX MAaTEMATUYCCKHUX
3HAaHUU 3aTPyIHEHO MOHUMAHUEIIPUHIIUIIOB YCTPOICTBA U UCTIONIb30BAHUS COBPEMEHHON TEXHHU-
KM, BOCIIPUSTHE W WHTEPIPETAIHs Pa3HOOOpPA3HON COIMAILHOW, 3KOHOMUYECKOH, MOJUTHYC-
ckoil mHpopmanuu, Manodh(eKTUBHA MOBCEAHEBHAS MpPAaKTHUECKas AeSITeIbHOCTh. Kaxmomy
YCJIOBCKY B CBOCH XHU3HU MMPUXOAUTCA BBIIIOJIHATH paC‘-IéTBI " COCTaBJIATH aJITOPUTMBI, HAXOOUTH
U IPUMEHSTH (POPMYJIbL, BIaI€Th MPAKTUYECKUMHU MPUEMAMU T€OMETPUYECKUX U3MEPEHUI U TT0-
CTPOCHUH, YUTaTh MH(OPMAIMIO, NPEACTABICHHYIO B BUAE TAaONHWI, TUarpaMM M TpaduKoB,
JKUTh B YCJIOBHSIX HEONPEIEIEHHOCTH U MOHUMATh BEPOSATHOCTHBIN XapakTep Ciay4yailHbIX cOObI-
TUH.

OaHOBpEMEHHO C paclIupeHueM cdep NPUMEHEHUs] MaTeMaTHKU B COBPEMEHHOM OOIIECTBE BCE
0OoJjiee BaXHBIM CTAHOBUTCS MAaTEMAaTHYECKHUH CTUIIb MBIIIJIICHHUA, HpO?IBJISIIOH.IHﬁC?I B omnpcac-
JNEHHBIX YMCTBEHHBIX HaBbIKax. B mpoliecce nu3yueHus MaTeMaTUKH B apceHal NpUuéMOB U METO-
J0B MBIINUJICHHUS YCJIOBCKAa €CTCCTBCHHBIM 06p3.30M BKJIIOYAIOTCA MHAYKLIUA U JCAYKIUA, 0000-
[IeHHE ¥ KOHKPETHU3allus, aHaIN3 U CUHTE3, KiIacCuUKalusi U CUCTeMaTH3alus, abcTparupona-
Hue U aHanorus. OObEKTbl MAaTEMAaTUYECKUX YMO3AKIIIOUEHUH, MpaBUiIa UX KOHCTPYUPOBAHUS
PacKpbIBAIOT MEXAaHU3M JIOTUYECKUX MMOCTPOCHHH, CIIOCOOCTBYIOT BBIpaOOTKEe YMeHus (popmyu-
POBaTh, O6OCHOBI)IBaTI> U OO0Ka3bIBATh CYXKIACHHA, TCM CaMbIM PA3BUBAIOT JIOTMYCCKOC MBIILIC-
Hue. Beaymias ponb MpuHAIISKUAT MaTEMAaTUKEe U B (POPMUPOBAHUU ANTOPUTMUYECKONW KOMIIO-
HCHTBHI MBINIJICHUA W BOCIIMTaAHUN YMCHI/If/'I IleﬁCTBOBaTB 10 3alaHHBIM aJIrOpUuT™MaM, COBCpIICH-
CTBOBaTh M3BECTHBIE U KOHCTPYHUPOBATh HOBHIE. B mporiecce pemienus 3aga4 — OCHOBOW yueo-
HOU ACATCIIBHOCTH Ha YPOKAaX MAaTCMATHKKW — PA3BHUBAIOTCA TAKXKEC TBOPYECKAd W MPUKIAJHAAL
CTOPOHBI MBIIUICHUS.

OOy4enue MaremMaTHKe TAaET BOZMOKHOCTh Pa3BUBATh Y 00YYAIOIIUXCS TOUYHYIO, PAIIHOHAIBHYIO
¥ HH(OPMATUBHYIO Peub, YMEHHE OTOMPaTh HauOoJee MOIXOAAIINE A3bIKOBbIE, CHMBOJIHMUECKHE,
rpadu4ecKuecpeICTBa il BRIPAKEHUS CYKICHUN M HATJISAHOTO UX MPEICTABICHHS.
HeoOxoaumMbpiM KOMIIOHEHTOM 0O01el KyJIbTYphl B COBPEMEHHOM TOJKOBAaHUH SIBISETCS oOIIee
3HAKOMCTBO C ME€TOAaMU ITO3HAHUA I[CflCTBI/ITCJ'IBHOCTH, MNpEeaACTaBJICHUEC O NMPEAMETE U METOdax
MaTeMaTUKH, UX OTIMYUN OT METOJIOB JPYIMX €CTECTBEHHBIX W T'yMaHHMTApHBIX HaykK, 00 oco-
OEHHOCTAX MMPUMCHCHUA MATCMATHUKU JJIA pCHICHUA HAYYHBIX W IMPUKIAAHBIX 3ajad. Taxkum 006-
pa3oM, MaTeMaTu4eckoe 0O0pa3oBaHHE BHOCUT CBOH BKJaJ B (hOpMUPOBAHHE OOIIEH KYIbTYpHI
YyeJloBeKa.

W3ydyeHne MaTeMaTUKU TakXe CIMOCOOCTBYET SCTETHUECKOMY BOCIHTAHUIO YENIOBEKa, MOHUMa-
HUIO KpaCOTbl M H3AINIECTBA MATCMATUYCCKUX paCCY)K}IGHI/H\/’I, BOCHPHUATUIO TCOMETPHUICCKUX
dbopM, YCBOSHUIOUIEH CUMMETPHH.

HEJIX U3BYUEHUSA YUYEBHOI'O KYPCA

B coBpemenHOM UPPOBOM MUPE BEPOSTHOCTh M CTATUCTUKA MPU 0OpeTaroT BCE OONBIIYIO 3HA-
YUMOCTb, KaK € TOYKH 3pCHUA MMPAKTUUCCKHUX HpHJ’IO)KGHHfI, TaK 1 UX pPOJIK B 06pa3OBaHI/II/I, HC-
00X0TMMOM KaXKJOMYy YelnoBeKy. Bo3pacraeT uucio mnpodeccuii, mpu OBIAJACHUU KOTOPBIMU
TpeOyeTcst xopomas 6a30Basi MOATOTOBKA B 00JIACTH BEPOSITHOCTH M CTATUCTHKH, TaKasl IMOATO-
TOBKa Ba)KHA JIJISl TIPOJOJKEHHSI 00pa30BaHUsl U 7Sl YCHEIIHOM MpodecCHoHaNbHON Kaphepshl.
K'éDK}II)Iﬁ YCJIOBEK IMMOCTOAHHO MPUHUMACT PCHICHUSA Ha OCHOBC MMCIOIHUXCA Y HEIO JaHHBIX. A
JUTsE 0OOCHOBAHHOTO TMPHUHSTHS PEIICHHUS B YCIOBUAX HENOCTaTKa WM U30BITKa MH(DOpMAINH
HE0O0XO0JUMO B TOM YHUCJIE XOPOIIO CHOPMUPOBAHHOE BEPOSATHOCTHOCH CTATUCTHUECKOE MBIIIIIC-
HUE.

NMeHHO To3TOMYy OCTpPO BCTaja HEOOXOAMMOCTH CPOPMHUPOBATH y oOydarommxcsi (GpyHKIHO-
HAJIBHYIO TPaMOTHOCTh, BKIIOYAIONIYIO B c€0sl B KAUYECTBE HEOTHEMIIEMOU COCTABIISIIOIICH yMe-
HUE BOCIPUHMMATh M KPUTHUYECKH aHAJIM3UPOBATh MH(OPMAIIHMIO, MPEICTABICHHYIO B pa3iny-
HBIX (hOpMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTUX PEANbHBIX MPOILECCOB M 3aBUCHUMO-
CTE€, MPOU3BOAUTH MPOCTEHUIIINE BEPOATHOCTHBIE PACUETHI. 3HAKOMCTBO C OCHOBHBIMH MPHHIU-
namu cOopa, aHaIM3a U MPeJICTaBICHUs JaHHBIX U3 Pa3IHyHBIX cep )KU3HU OOIIecTBa U Tocy-
JapcTBa MpUoOIIaeT o0yJaronmxcs K 00mecTBeHHbIM HHTEpecam. M3yueHrne ocCHOB KOMOWHa-



TOPHUKH Pa3BUBAET HABBIKM OpPraHU3allUK Iepedopa U MoAc4YETa YNCIaBapUaHTOB, B TOM YHUCIIE, B
NPUKIIAJHBIX 3a/la4ax. 3HAKOMCTBO C OCHOBAaMH TeopuHu rpadoB co3qaéT MaTeMaTn4eckKuii GpyH-
JAMEHT JUIsl (GOPMUPOBaHMs KOMIETEHIMH B 00J1acTH MHPOPMATUKU M LU(PPOBBIX TEXHOJIOTUH.
[TomMuMo 3TOrO, IPU U3YYEHUH CTATUCTUKU M BEPOATHOCTH 00OralaroTcs MpeicTaBiIeHUs yda-
IIUXCSI O COBPEMEHHON KapTHHE MHUpa U METOAAX €ro UCClIeI0BaHUs, GOPMHUPYETCS TIOHUMaHUe
POJIM CTATHUCTUKU KaK UCTOYHHKA COLMAIBHO 3HAUMMON MH(POPMALIMHU U 3aKJIaJIbIBAIOTCSI OCHOBBI
BEPOSATHOCTHOIOMBILIICHUSL.

B cooTBeTcTBHM ¢ JAHHBIMHU LENSMHU B CTPYKTYpPE MPOrpaMMbl yueOHOTO Kypca «BeposiTHOCTD H
CTaTUCTHKA» OCHOBHOM IIKOJIbI BBIJIENICHBI CIEAYIOIINE COAEPKATENIbHO-METOANYECKHE JTUHUN:
«IIpencraBneHne JaHHBIX U ONHMCATENbHAS CTATUCTUKA»; «BEpOATHOCTH; «DIeMEeHTHl KOMOUHa-
TOPUKINY;

«BBenenue B Teoputo rpadoB.

Copnepxxanune nuHun «llpeacraBieHne AaHHBIX U ONUcCATeNbHAs CTATHUCTUKA» CIYXKHUT OCHOBOM
Jutst (GOpMUPOBAHMSI HABBIKOB pabOThl ¢ MH(pOpMaLMel: OT YTEHUSI U UHTEepIpeTaluu HHpopma-
IIUM, NPEJCTAaBICHHOM B TalOiMLax, Ha auarpaMMax M rpadukax no cOopa, mpeacTaBieHUs U
aHaJIM3a JIaHHBIX C MCMOJIb30BAaHUEM CTATUCTUYECKUX XapaKTEPUCTHK CPEIHHUX U PACCEUBAHUS.
PaGoTast ¢ naHHBIMHU, O0yYarOlMecs y4aTcsi CUYUTHIBATE U MHTEPIPETUPOBATH JITAHHBIC, BBIIBH-
raTtb, apryMEHTHPOBATh U KPUTHKOBATh MPOCTEHININE TUIIOTE3bl, Pa3MBIIUIATh HaJA (pakTopamu,
BBI3BIBAIOLIMMH U3MEHUYMBOCTb, M OLICHWBATh MX BIMSHHE HA pacCMaTpHUBAaEeMble BEJIWYHMHBI U
npouecchl. UHTYUTHBHOE NPEICTaBICHUE O CIy4YailHOW M3MEHUYMBOCTH, UCCIIEIOBAaHUE 3aKOHO-
MEpHOCTEH M TE€HAEHLMI CTAHOBUTCS MOTHBHUPYIOIIEH OCHOBOHM /sl U3Y4YEHUsI TEOPHU BEPOST-
HocTel. bonblioe 3HaueHue 3/1eCh UMEIOT MPAKTUYECKHUE 3a/laHusl, BYACTHOCTHU OIBITHI C KJlac-
CHUYECKUMH BEPOSATHOCTHBIMU MOJEIISIMHU.

[ToHsiTHE BEpOSATHOCTH BBOJIUTCS KaK Mepa MpaBIOMOA00us ciaydaiiHoro coOwrtusi. [lpu u3yye-
HUM KypcaoOydaroluecs: 3HaKOMSATCS € MPOCTEUIIMMU METO/IaMHU BBIYMCIIEHUS BEPOATHOCTEH B
CIIy4aiHbIX 3KCIIEpUMEHTaX ¢ PaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU UCXOJAaMH, BEPOSTHOCTHBI-
MU 3aKOHaMHU TO3BOJISIOIIMMH CTaBUTh W peliaTh Oojiee CIOXKHbIE 3agaud. B Kypc BXomsr
HavaJIbHbIE MIPEJICTABICHUSI O CITyYalHBIX BEJIMYMHAX U UX YHCJIOBBIX XapaKTepucTHKax. Takxe B
paMKax 3TOro Kypca OCYIIECTBISIETCA3HAKOMCTBO 00YYaIOLIUXCSl ¢ MHOXKECTBAMU U OCHOBHBIMHU
ornepanusiMU HaJl MHOKECTBAMH, PACCMAaTPUBAIOTCS IPUMEPHI IPUMEHEHHUS JUIsl PEellIeHus 3a/1a4,
a Tak)Ke MCII0JIb30BaHMs B APYTUX MAaTEMaTHUECKUX Kypcax U yUeOHBIX MpeIMeTax.

MECTO BHEYPOUYHOI'O KYPCA B YYEBHOM IIJIAHE

B 8 xitacce nzyqaercsa Kkypc «BeposATHOCTb M CTaTHCTHKA», B KOTOPBII BXoAT pasaensl: «IIpex-
CTaBJICHUE JAHHBIX U OMHCATEIbHAsl CTATUCTUKA»; «BeposTHOCTHY»; «DIeMeHThl KOMOMHATOPU-
Kn»; «BBenenue B Teoputo rpadopy.

TakuMm 00pa3oM, U3yyeHHE TEOPUU BEPOSTHOCTU U CTATUCTUKUM Ha dTale OCHOBHOTO OOILEro
o0pa3oBaHus MpeaycMaTpUBAET pecypc yueOHOro BpeMeHu B 00béMe B 8 kitacce — 34yacos (1
4ac B HEJICIIO).

dakTHYECKH (C YYETOM T'0/I0BOr0 KajleHAapHoro rpaguka Ha 2023-2024 yyeOHBIN roJ U pacu-
caHus 3aHATHUI) TaHHas paboyas mporpamma paccuutaHa Ha 32 4acoB B I'O/I.

KomneHcanys He1oCTaomuX 2 4acoB OCYIIECTBIISIETCS 3@ CUET YACOB UTOTOBOTO IIOBTOPEHHUS
dopma NpoBeAECHUS 3aHATUN — YPOUHas.

HAIIPABJIEHHOCTD kypca -uHTeIeKTyallbHOE HallpaBJICHUE.

COJAEPKAHUE BHEYPOUYHOI'O KYPCA "BEPOSATHOCTb U CTATUCTHUKA"

IIpeacrasiienue ganHbiX. Onucare/JbHas CTATUCTHKA. — 4 yaca

[IpencraBnenne MaHHBIX B BUAE TaONIuUIL, Auarpamm, rpaduxoB. UTeHHe M MOCTpPOCHHE HUa-
rpamMM. YucnoBeie HaOOpbl. MHOKECTBO, JIEMEHT MHOXKECTBA, IOJAMHOKeCTBO. Onepanun Haj
MHOXeCTBaMHU: OOBEJUHEHHUE, NepecedeHue, nomnonHeHre. CBOHCTBa omepanuii Haj MHOXKe-
CTBaMU: IIEPEMECTUTEIILHOE, COYETATEIBHOE, PACIIPENEIUTEIbHOE, BKItOUeHHs. Vcnonb30Banne
rpauuecKoro MnpeacTaBIeHUs] MHOKECTB JUIs OMIMCAHMS pealbHBIX MPOIECCOB U SBJICHUH, MPH



pelnieHnu 3a1ay.
Cpennee apudpmerndeckoe. Mennana 4yucioBoro Habopa. Y cToiunBoCTh Meauanbl. Hanbon-
niee ¥ HauMeHblee 3HaueHus. Pazmax. KBapTunu, cpenHee rapMOHUYECKOE, CpEHEE TAPMOHH-
YEeCKOE€ YHMCIJIOBBIX JIaHHBIX.

OnucarejbHas cTAaTUCTHKA. PaccenBanmne JaHHLIX — 4 yaca

W3mepenue paccenBaHus JaHHbIX. Jlucniepcust U CTaHAAPTHOE OTKJIOHEHHWE YHCIOBBIX HAOOPOB.
[uarpamma paccerBaHUsl.

BBenenue B Teopuio rpados — 6 yacon

I'pad, BepuunHa, pedpo. [Ipencrasienue 3anaun ¢ nomouibo. CTeneHb (BaIeHTHOCTh) BEPIINHBIL.
JepeBo. CBolicTBa 1€peBbEB: €AMHCTBEHHOCTD IIyTH, CYLIECTBOBAHUE BUCSUEH BEPILIMHBI, CBSI3b
MEX1y YHCIOM BepuIMH U uucioM peéodep. [IpaBuio ymHoxeHus. Perienue 3aiay ¢ mMoMoIIbio
rpados.

CuayyaiiHasi U3BMEeHYMBOCTh. BeposATHOCTD ci1y4ailHOro coobITHsI — 9 YyacoB

Crnyualinas u3MeHYMBOCTS (ITpuMepsbl). YacToTa 3HaUeHHM B MaccuBe JAaHHBIX. [ 'pynnuposka. ['u-
CTOrpaMMBbI. DJIeMEHTapHbIe COOBITHUS ciydyailHOro ombita. CrnyuaiiHeie coObITHS. BeposTtHOCTH
coObITui. OnbBITEI C PaBHOBO3MOKHBIMHM 3JIEMEHTAapHBIMU cOObITUSIMU. CirydallHbI BBIOOD.
CBsi3b MeXIy MaJOBEPOATHBIMH M IPAKTHYECKU JOCTOBEPHBIMH COOBITUSIMU B MpHpOJE, 00IIIe-
CTBE U HayKe.

Cay4aiinbie coObITHS — 9 YacoB

[IporuBononoxusie coObiThsA. uarpamma Diepa. OO0beAMHEHHUE U TIEPECEUCHHE COOBITHIA.
HecoBmectHbie coObITHSI. DOpMyIia CI0KEHUS BEPOSTHOCTEH. Y CIIOBHAsI BEPOATHOCTb. [IpaBuiio
ymHoxeHusi. HezaBucumblie coObiTus. IIpencraBnenue sxcnepuMeHTa B BUJe jaepena. Pemienue
3a/1a4y HAHAXO0XKJIEHUE BEPOATHOCTEN C OMOILBIO JAepeBa CIIy4YalHOIO KCIEPUMEHTA, JUarpaMm
Diinepa.

INJTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI

OcBoeHue yueOHOro Kypca «BeposiTHOCTh M CTaTHCTHKa» JOJDKHO 00€CIeunBaTh JOCTHKEHHE
Ha ypOBHE OCHOBHOTO 00IIero o0pa3oBaHUsS CIEAYIONIMX JTUYHOCTHBIX, METAlpEeAMETHBIX U
MpeMETHBIX 00Pa30BaATEIbHBIX PE3YIbTATOB:

JJUYHOCTHBIE PE3YJIBTATHI

JlugHOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPAMMBI Y4EOHOTO Kypca «BeposiTHOCTh U CTaTUCTHKA
XapaKTepU3yTCs:

IIaTpuoTHYecKkoe BOCIMTAHME:

MPOSIBJICHUEM HHTEpPECa K NPOLLIOMY M HACTOSLIEMY POCCUHMCKOM MAaTeMaTUKH, LIEHHOCTHBIM
OTHOIIEHUEM K JTOCTHXKEHUSIM POCCUHUCKUX MAaTEMaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKO-
JIbI, K UCTIOJIb30BAHUIO ATUXIOCTHKEHUH B IPYTUX HAayKaX W MPUKIATHBIX cepax.
I'pa:xxnanckoe 1 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBHITIOJTHEHHIO 00sI3aHHOCTEH TpaKJaHUHA U peaU3alliy €ro MpaBs, Mpe/icTaBie-
HUEM O MAaTeMaTHYeCKUX OCHOBaX (DYHKITMOHHPOBAHUS PA3IUYHBIX CTPYKTYD, SBJICHHH, MTPOIIE-
Iyp TPakJIaHCKOT0001IecTBa (BEIOOPHI, OMPOCHI U TIP.);

TOTOBHOCTBIO K OOCYXKJIEHHIO dTHUECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM
JIOCTMKEHUM HAayKH, OCO3HAHUEM BAXKHOCTH MOPAJIbHO-dTUYECKUX IMPUHLHUIIOB B JIESITEIBHOCTH
YYEHOTO.

TpyaoBoe BociuTanue:

YCTaHOBKOW Ha AKTUBHOE y4acCTHUE B PEIICHUM MPAKTUYECKUX 3a7a4 MATEMaTUYECKON Hampas-
JICHHOCTH, 0CO3HAHUEM BaYKHOCTH MATEMaTHYECKOr0 0O0pa3oBaHHUs Ha MPOTSHKEHUU BCEH JKU3HH
JUISL YCTICTITHOM TTPO(eCCHOHAIBHON ACSTENHPHOCTH U PA3BUTHEM HEOOXOIUMBIX YMECHHIA;
OCO3HAHHBIM BBIOOPOM U MOCTPOCHHUEM WHAMBUAYyATHHON TPaeKTOpHH 0Opa30BaHUS U JKU3HEH-
HBIX IJIAHOBC YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEMH.

IcTeTHYECKOE BOCIIMTAHUE!

CITOCOOHOCTBIO K AMOITMOHATIBHOMY U 3CTETHUYECKOMY BOCHPHATHIO MAaTEMAaTHYECKUX OOBEKTOB,
3a7a4, pELIEHNU, PACCYKICHUN; YMEHUIO BHUJIETh MAaT€MaTHYECKUE 3aKOHOMEPHOCTH B HMCKYC-



CTBE.
LeHHOCTH HAYYHOT'O IO3HAHMS:

OpHUEHTAIlMe B JNEesATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX MpEACTaBIeHUIl 00 OCHOB-
HBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKAa, MPUPOJIBI M OOIIECTBA, TOHUMAHHEM MaTeMaThde-
CKOM HayKu Kak cepbl UeIOBEUECKO NEesATEIbHOCTH, ATANoOB €€ pa3BUTHSA U 3HAUUMOCTH IJIf
Pa3BUTHS LIUBWIM3AIMHU; OBJIAJCHUEM SI3BIKOM MAaTEMAaTUKH U MAaTeMAaTUYECKOW KYyJbTYpOU Kak
CPEIICTBOM TO3HAHUS MHpPA; OBJIAJCHUEM MPOCTEHIIMMU HAaBBIKAMU HCCIEIOBATEILCKOMN mes-
TEJIBLHOCTH.

dusnyeckoe BOCIUTAaHUE, POPpMUPOBaHNE KYJIbTYPbI 310POBbS U IMOIIMOHAJIBLHOIO 0J1aro0-
MOJIy4Hsi:

TOTOBHOCTHIO IPUMEHATh MaTeMaTHUECKHe 3HAaHUS B UHTEPECAaX CBOETO 3/I0POBbs, BECHUS 3]10-
poBoro o0Opa3sa Xu3HU (30pOBOE MHUTaHWE, COATAHCHPOBAHHBIA PEKUM 3aHATUN U OTIBIXA, pe-
ryjsipHast (u3nyeckas akTUBHOCTH); C(OPMUPOBAHHOCTBbIO HaBbIKa pedIeKCHH, NMPU3HAHHEM
CBOETO IpaBa Ha OMIMOKY U TaKOTO JKeMpaBa JIPyroro 4eoBeKa.

IKO0JIOTHYECKOe BOCIIUTAHNE:

OpUEHTAIMEN HA MPUMEHEHHE MAaTeMaTUYECKUX 3HAHUU JJIS PEIIeHUs 3a/1ad B 00JIaCTH COXpPaH-
HOCTH OKpY>KaloIllel cpefibl, MJIaHUPOBAHUS MOCTYNKOB U OLEHKUA X BO3MOKHBIX MOCJIEICTBUN
JUISL OKPY>KaIOIIEH CPeJIbl; OCOZHAHUEM TJI00AILHOTO XapaKTepa 3KOJIOTHYECKUX MPoOJieM U Iy-
TEH UX pPELICHUS.

JIn4HOCTHBIE Pe3yJIbTAThI, 00ecneYnBaIOIINEe ANANTANNIO 00y4aI0UIerocs K U3MeHI0IUM-
CAYCJIOBHAM COUMATBHON U NPUPOAHOH Cpe/Ibl:

— TOTOBHOCTBIO K JICUCTBHSIM B YCJIOBHUSX HEONPEAEIEHHOCTH, IMOBHIIIICHUIO YPOBHS CBO-
€l KOMIIETeHTHOCTH 4epe3 MPAaKTHUCCKYIO IESITEbHOCTh, B TOM YHCJIEC YMEHHE YUUTHCSA Y APYTUX JIFO-
I[CP'I, HpI/IO6peTaTb B COBMECTHOM ACATCIIBHOCTH HOBBIC 3HAHU, HABBIKM WU KOMIICTCHIHWU M3 OIIbITa JPY-
TUX;
— HEOOXOUMOCThI0O B (POPMUPOBAHWU HOBBIX 3HAHHWM, B TOM uucie (OPMYIUPOBATH
UJIEH, TIOHATHSI, TUTIOTE3bI 00 00BEKTaX M SBJICHUSIX, B TOM YHCJIE paHEe HE M3BECTHBIX, OCO3Ha-
BaTh ACPUIMTH COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE pa3BUTHE;

— CITOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYAIlMIO, BOCIIPUHUMATH CTPECCOBYIO CUTY-
aIMIO KaK BBI30B, TPEOYIOMINI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMbBIE PEIICHUS U ICHCTBHUSA,
dbopMyITHUpOBaThU OIICHUBATH PUCKU U TTOCJIEICTBUSI, OPMUPOBATH OTIBIT.

OcHoBHbBIE HampaBlIeHUS BOCIUTaHUs 00yYaIOIIUXCS B paMKax ydeOHoro mpenmera «Martema-
THKA)» CBOJISTCSA K:

- OCO3HAHUWE 3HAUYCHUS MAaTEeMAaTHKU B MIOBCETHEBHOM KU3HU YEJIOBEKA;

— ¢opMupOBaHUE MPEICTABICHUN O COLMATBHBIX, KYJIbTYPHBIX U UCTOPHUECKHUX (PaKTOpax CTa-
HOBJICHUSI MAaTEMAaTUYECKOWU HAYKH,

— OHMMAaHHeE PO UH()OPMALIMOHHBIX MPOIIECCOB B COBPEMEHHOM MUPE;

— (hopMupoBaHUE MPEACTABICHUI O MaTEMAaTHUKE KaK 4acTH OOIIEeYeIOBEUECKON KYJIbTYPhI, YHU-
BEpPCAIBHOM $I3bIKE HAayKH, MO3BOJISIIOLIEM OMUCHIBATH U U3y4aTh pealbHbIE MPOLECCHl U SBIIE-
HUSL.

Moayab padoueii nporpaMMbl BOCIIUTAHHUS «Y POYHAasl 1eATeIbHOCTH) pPeain30BaH yepe3
- NPUMEHEHNE Ha ypOKE MHTEPAKTUBHBIX (OPM paOOTHI: UHTEIUIEKTYaJbHBIX UTpP, AUJAK-
THUYECKOT0 TeaTpa, TUCKycCcuil, paboThl B mapax u Jp.;

- OpraHu3aiyio medcrsa MOTUBUPOBAHHBIX U APYAUPOBAHHBIX YUAIIUXCs HAJ X HEycIie-
BaIOIIMMU OJTHOKJIACCHUKaMH;

— MHUIIUHPOBAHUE U MOJIEPKKA UCCIIEI0BATEIbCKON EATENIbHOCTH IKOJIBHUKOB;

- (dbopMHpOBaHUE U Pa3BUTHE JOBEPUTEIBHBIX OTHOIICHUIN MEXIYy YUHUTENIeM U y4eHHKa-
MU, CIIOCOOCTBYIOIIMX MO3UTUBHOMY BOCIPHSITHIO YUAIIUMUCS TPEOOBAHUN U MPOCHO yUUTEINS,
AKTUBU3AIMH UX [TO3HABATEIBHOMN NeSATEIbHOCTH;

- noOyX/IeHHE IIKOJIBHUKOB COOJIONATh Ha YpOKE OOIIEHPUHATHIE HOPMBI MOBEICHUS,
mpaBujIa OOIIEHUS CO CTAPIIUMU (YUUTEISIMU) U CBEPCTHUKAMHU (IITKOJIBHUKAMH ),



- NpUBJCUCHNE BHUMAHUS IIKOJIBHUKOB K IIEHHOCTHOMY AacleKTy H3y4YaeMbIX Ha ypOKe
SIBIICHUI, OpraHu3anus paboThl AeTeil ¢ COUMaNbHO 3HAUNMOM HH(pOpMaIuei — 00CyX1aTh, BbI-
CKa3bIBaTh MHECHHE;

METANPEIMETHBIE PE3YJIbTATHBI

MertanpeaMeTHbIe pe3yJIbTaThl OCBOCHHS MPOTPaMMbl yaeOHOTOo mpeaMeTa «BeposiTHOCTh U cTa-
TUCTHUKA» XapaKTEePHU3YIOTCSI OBJIAJICHUEM VHUBEPCANbHbIMU HO3ZHABAMENbHBIMU OeliCeUsMU,
VHUBEPCANbHLIMU KOMMYHUKAMUGHBIMU OCUCMBUAMU U YHUBEPCATbHLIMU Pe2YIAMUGHBIMU
oelicmseusmu.

1)  Vuueepcanvhvie noznasamenvhule Oelicmaus obecneuusaiom gopmuposanue 6A308blx KO-
CHUMUBHBIXNPOYECCO8 00yuauuxcs (0coeHue mMemooos NOHAHUS OKPYIHCaowe20 Mupa, npu-
MeHeHUe T02UYEeCKUX, UCCIe008ameNbCKUX onepayuti, yMeHuti pabomams ¢ ungopmayuet).
Ba3zoBble Jornueckue 1eCTBUA:

— BBISBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKK MATEMAaTHYECKUX OOBEKTOB,
MOHSITUI, OTHOLIIEHUI MEXIy MOHATHSAMU; (GOPMYIUPOBATH ONPEICICHUs MTOHATHH; yCTaHABIH-
BaTh CYIIECTBECHHBINH NMPHU3HAK KIACCH(PUKAIIUU, OCHOBAHUS JUIsl 00OOIICHUS U CPpaBHECHUS, KPH-
TEPHUH MPOBOJUMOTO aHAJIH3a;

— BOCIIPUHUMATh, ()OPMYJIUPOBATh M TPEOOPA30BBIBATH CYXICHHS: YTBEPAHUTCIbHBIC U
OTpuIaTeNbHbIE, eAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHEIE,

— BBISBJISITH MATEMATUICCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHS B (PaKTax,
TAHHBIX, HAOTIOACHUSIX U YTBEPIKJICHUSAX; MpeiaraTb KPUTEPUH ISl BBISABICHUSI 3aKOHOMEPHO-
CTEH ¥ IPOTUBOPEUMIL;

— JIeNaTh BBIBOJIBI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U WHAYKTHBHBIX
YMO3aKTIOYCHHA, YMO3AKIFOUCHUH TI0 aHAJIOTHH;

— pa3dupath J10Ka3aTeabCTBA MATEMAaTHUECKUX YTBEPKICHHUH (HIpsSMbIE U OT MPOTUBHO-
ro), TPOBOJUTH CAMOCTOSATEIHHO HECIOXHBIC JOKa3aTeIbCTBA MaTeMaTHYeCKHX (DaKTOB, BHI-
CTpauBaTh apryMEHTAIIUIO, MPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI; 00OCHOBHIBATH COOCTBEH-
HBIC PACCYXKICHUS;

— BBIOMpaTh CIOCOO pelieHus yuyeOHOW 3ahauu (CpaBHUBATh HECKOJIBKO BAPHAHTOB pe-
HICHHMSI, BBIONPATh Han0o0JIee TIOIXO AN ¢ YYETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHUEB).
ba3oBbie uccienoBarebCKue 1eMCTBUA:

— UCIIOJTb30BaTh BOMPOCHI KaK MCCIIEA0BATEIHLCKUH MHCTPYMEHT MO3HAHUS; (OPMYIIUPO-
BaTh BOIPOCHI, QUKCUPYIOIINE MPOTHBOPEUHE, MPOOIeMy, CAMOCTOSTENIBHO YCTAaHABIUBATH HC-
KOMO€ U JaHHOE, (OPMHUPOBATH THIIOTE3Y, APTyMEHTHPOBATH CBOIO MO3UIUIO, MHCHHE,

— MPOBOAUTH MO CAMOCTOSITEIbHO COCTABICHHOMY IIaHY HECIOXHBIA IKCIIEPUMEHT, He-
00JbIII0E UCCIIEJOBAHHUE 110 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4YEeCKOro OOBEKTa, 3aBHCH-
MocTell 00bEKTOBMEXKY COOOM;

— CaMOCTOSITEIILHO (POPMYIIMPOBATH 0OOOIIEHHUS ¥ BBIBOIBI IO PE3yJIbTaTaM MPOBEIEHHO-
Tro Ha6J'IIO,Z[€HI/I$I, HCCJICA0BaHNU, OLICHNBATL JOCTOBCPHOCTD MOJYUYCHHBIX PE3YJIbTATOB, BHIBOJOB n0000-
IICHUM;

— MPOTHO3MPOBATh BOZMOXKHOE Pa3BUTHUE MPOIECCa, a TAKKE BBIIBUTATh MPEMTOIOKECHUS
0 €rOpPa3BUTHH B HOBBIX YCIIOBHUSX.

Paborta ¢ nndopmanmeii:

— BBISBJISITh HEJIOCTATOYHOCTh W H30BITOYHOCTh MH(OPMAIUH, JAHHBIX, HEOOXOIUMBIX
JUTS pEIICHUs3a/1a4H;

— BBIOMpaTh, aHAJTU3UPOBATH, CHCTEMATH3MPOBATh M WHTEPIPETHUPOBATH HH(POPMAITUIO
Pa3IMYHBIXBUIOB U JOPM MpEACTABICHUS;

— BbIOMpaTh (hopMy IMpeacTaBiIeHUs HHOOPMALIUK U WILTIOCTPUPOBATh pelllaeMble 3a7aun
CXEeMaMHM, TuarpaMmmMamu, HHOHM rpaduKoil 1 UX KOMOUHAIUSIMU;

— OILICHUBATh HAIEXHOCTh MH(OpPMALMU MO KPUTEPUSIM, MPEUIOKEHHBIM YUUTEIEeM MU
c(hOpMYyIUPOBAHHBIM CAMOCTOSITETTHHO.



2) Yuueepcanonuvie KommynukamueHwle oelicmsusi obecneuusaom cghopmupo8anHocms co-
YUATbHBIXHABBIKOG 00YYAIOUJUXCAL.

Oo0menmne:

— BOCIIPUHUMATh U ()OPMYJIUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBHSIMH M IEISIMHU
OOLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHHUSA B YCTHBIX U MHCbMEHHBIX
TEKCTaxX, J1aBaTh MOSICHEHUS MO XOAY PELICHHUs 33/1a4d, KOMMEHTUPOBATh MOJYyYCHHBIH pe3yiib-
TaT;

— B X0JI¢ OOCYKJICHHSI 3a/1aBaTh BOIMPOCHI M0 CYIIECTBY 00CYKIaeMOI TEMBbI, POOIEMBI,
pelaeMoii 3ajaun, BbHICKA3bIBaTh WJEH, HAlleJICHHbIE HA IMOMCK PEIICHUS; COMOCTAaBISITh CBOU
CYXJICHUS C CYXXICHUSMHU IPYTUX YYaCTHUKOB AHMAJIOra, OOHAPYKHMBATh pa3inyhe M CXOJCTBO
MO3UIHI1; B KOPPEKTHOH hopme HopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;

— NPEJCTaBIATh PE3yJIbTaThl PEUICHUs 3a/laud, SKCIIEPUMEHTA, UCCIIEI0BaHMS, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (OpMAaT BBICTYIUIEHHUS C Y4E€TOM 3ajad Mpe3eHTalu U O0COOEHHO-
cTerayAuTOpUU.

CorpyannuecTBo:

— MOHUMATh W HCIIOJIb30BATh NMPEUMYIIECTBA KOMAHIHON W WHIAWBHIYyAJILHON pabOTHI
[PU PEeIICHUNY4YeOHBIX MAaTEMAaTHYECKUX 3a]1aY;

— NPUHUMATD 1IeJTb COBMECTHOH JeSITeIHbHOCTH, TNIAHKPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThL, pacipenesTh BUIbl padoT, TOrOBAPUBATHCS, OOCYKIATh MPOLECC U PE3yNbTaT padoThI;
0000111aTh MHEHUS HECKOJIBKUX JIIOIEH;

— y4acTBOBaTh B TPYMIMOBLIX GopMax paboThl (00CykaeHUsi, 0OMEH MHEHHSIMH, MO3TO-
BbI€ IUTYPMBI UIP.);

— BBITMIOJHATH CBOIO YacCTh pabOTHI U KOOPAMHHUPOBATH CBOM JEHCTBUS C APYTMMU UJieHA-
MU KOMAaH]IbI;

— OILICHMBATh KA4eCTBO CBOETO BKJIAJa B OOIIUU MPOIYKT MO KPUTEPUSIM, CHOPMYIUPO-
BaHHBIMYYaCTHHKAMH B3aUMOJICHCTBUSI.

3) Vuueepcanvuvie pezynamuenvie Oelicmseusi obecnedusarom @opmMuposarue cmviCl08blX
VCMAHOBOK UNCUSHEHHBIX HABLIKOG TUYHOCHIU.

CamoopraHmu3anusi: cCaMOCTOSITEJIbHO COCTABJATH IUIAH, AJTOPUTM pellieHHus 3a1a4M (MU
€ro 4acThb), BHIOUPATH CNOCO0 pelieHusi ¢ Y46TOM MMEKIIMXCS PecypcoB M COOCTBEHHBIX
BO3MO’KHOCTEil, apryMeHTHPOBATh U KOPPEKTHPOBATH BAPUAHTHI pelleHHii ¢ y4éToM HO-
BOil uH(opManuu.

CaMOKOHTpPOJIb:

— BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISI TIPOIIecca M pe3ysibTaTa pelIeHus
MaTeMaTU4YeCcKOi 3a1a4u;

— MPEBUIETh TPYTHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPH PEIICHUH 33Ja4H, BHOCHUTH
KOPPEKTHUBBI BIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITETTHCTB, HAWJEHHBIX OLIMOOK, BBHISBICH-
HBIX TPYXHOCTEH;

— OIICHUBATh COOTBETCTBUE pe3yjIbTaTa NESATEILHOCTH MOCTABICHHON LIETH U YCIOBUSM,
OOBSACHATH TPHYUHBI JOCTHIKECHUS WIIH HE JOCTHKCHHSI IIeJTH, HAXOIUTh OIIHNOKY, JTaBaTh OIICHKY
nproOpPETEHHOMYOIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

[TpenmMeTHBIE pe3ybTaThl OCBOCHUS Kypca «BeposTHOCTh U CTaTUCTHKAY B 8 KJlacCe XapaKTepu-
3YIOTCSICIEAYIOIUMU YMEHUSMH.

— W3Bnekats 1 mpeoOpa3oBbIBaTh MHYOPMAIIHIO, MPEACTABIEHHYIO B BUAE Ta0NuL, AUa-
rpamMm,rpaduKoB; IpeACTaBIATh JaHHbIE B BUAE TaOIMII, 1UarpamMmm, TpauKoB.

— OnuceiBaTh JaHHBIE C MMOMOIIBIO CTATUCTHUECKUX TOKa3aTeslel: CpelHUX 3HAUCHUN U
Mep pacceuBaHus (pa3Max, AUCIEPCHs U CTaHJApTHOE OTKJIOHeHue).HaxonuTte nuHeiiHyio cBsi3b
Ha JuarpaMme pacCe€rBaHUs.

— HaxoauTe 4acTOTHI YHCIIOBBIX 3HAYEHUH U YacTOTHI COOBITHI, B TOM YHCIIE 110 Pe3yJlb-
TaTaMHU3MEPEHUN U HAOIIOACHUI.

— HaxoauTe BeposITHOCTH CIydyallHBIX COOBITHH B OMBITax, 3HAas BEPOSTHOCTH JIEMEH-



TapHBIXCOOBITUH, B TOM UHUCIIE B OMBITAX C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMHU COOBITUSIMHU.

— Hcnonb30Bath rpaduyueckie MOJIENHU: AEPEBO CIYyYaHOTO SKCIIEPUMEHTA, AUarpaMMbl
Dilnepa,unciioBas IpsiMasi, MOHATHE O IUIOCKHUX rpadax.

— OnepupoBaTb HNOHATHUAMU: MHOXECTBO, IMOJAMHOXECTBO; BBIIIOJIHATH OIEPALUU HAJ
MHO’KECTBaMU: 00bEeIMHEHUE, NIepecedeHre, NOMOTHEHNUE; MEePEeUUCIIATh JIEMEHTbl MHOKECTB;
IIPUMEHSATH CBOKMCTBA MHOKECTB.

— Hcnonp3oBaTh rpaduueckoe NpeAcTaBICHUE MHOXKECTB M CBSI3€H MEXIY HUMH IS
OINMCAHUS NIPOLIECCOB U SIBJICHUH, B TOM YHCJIE IIPU PEIICHUU 3aJa4d U3 IpYruX yu4eOHbIX peame-
TOB u KYpCOB.

YYEBHO-METOIUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YHEHHUKA

1. Teopus BepOSATHOCTEH M cTaTUCTHUKA. 7-9 Kjaccel: ydel. rmocobue st 001meoopa3oBaTeib-
HbIX. opranusanuii/ 1. P. Beicoukuii, U. B. fmenko: nox pex. 1. B. Smenko.-M.: IIpoceie-

Hue, 2021,-272 c.

2. DneMeHTHl CTaTUCTUKU M BEPOSTHOCTB: yueld. mocobue mist 7-9 xiaccoB 001ieo0pa3oBart. yupe-
xennii /M. B. Tkauasa, H. E. ®enopoBa. — M.: IIpocsemnienune, 2004.-112c.

METOAUYECKHUE MATEPUAJIBI AJ151 YUUTEJISA

1. bubnuoreka MO
https://uchebnik.mos.ru/catalogue/material view/composed documents/29380147

2. TlpumepHas pabodasi mporpaMma OCHOBHOTO o0Iero oopa3oBanus npeaMera «MaTeMaTrkay
0a30BbIYPOBEHb

Ono6pena pemnieHueM ¢eaepanbHOro yaeOHO-MeTOINYECKOT0 00beAMHEeHH 110 001IeMy o0pa3o-
BaHU10,poTokoi 3/21 ot 27.09.2021 1.

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HUHTEPHET

1. dnevnik.ru
2. https://math8-vpr.sdamgia.ru/
3. https://oge.sdamgia.ru/

4. bubmuoteka MDOIIL:
https://uchebnik.mos.ru/catalogue/material _view/composed documents/29380147

5. https://resh.edu.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE OBPA30OBATEJIBHOI'O ITPO-

HECCA
YYEBHOE OBOPYIOBAHHUE

CIIPpaBOYHELIC Ta6J'II/II_IBI

OBOPYJIOBAHME JIJISI TIPOBEJAEHUS JIABOPATOPHBIX, IPAKTHYECKHUX PA-
BOT,JEMOHCTPAITUIA

MynbTUME AMITHBIA IPOEKTOP
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