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1. IOSICHUTEJIbHAS 3AIIMCKA

Pabouass mporpamma ocHoBHOTO 001Iero oopazosanusi MbOY «COL Ne33y» mo yuebHOMY TpeaMery
«Maremarukay pazpaboTana Ha oCHOBE TpeOoBanmii dDexepaaTbHOr0 rOCYIapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJgapTa OCHOBHOTO OOIIero oOpa3oBaHUs, YTBEPKIEHHOTO NpPUKAa30oM MHHHMCTEPCTBA IPOCBEIICHUS
Poccuiickoit ®@enepaunn ot 31.05.202Ir Ne 287 (3apeructpupoBaH MUHHCTEPCTBOM IOCTULIUU
Poccuiickoit ®@enepammu 05.07.2021  Ne 64101), Ha ocHOBE IpHUMEPHOW OCHOBHOW 00pa3oBaTEILHOM
IporpaMMbl  OCHOBHOTO 00Imiero o0Opa3oBaHUs, OJOOpEHHON pemeHHeM QeaepaibHoTo  y4eOHO-
METOAMYECKOTO 00BeNMHEHHS 10 00mmeMy oOpazoBanuio mpotokos Nel/22 ot 18.03.2022 1., npumepHOH
paboueii mporpamMmbl, 0JI0OpeHHON perreHneM (eaepaabHOro yaeOHO-METOAMYECKOTO OOBEIMHEHUS TI0
oOpazoBanuto, npotokosn 3/21 ot 27.09.2021r, OcHOBHOH 00pa3oBaTeNbHONW MPOTPAMMBI OCHOBHOTO
obmrero obpazoanusi MBOVY «Cpennsisi o0meo0OpazoBatenpHas mkona Ne 33» 1. Kamyru, yrBep:KIeHHOM
npukazoM aupexropa mkoisl ot 30.05.2022 mpukazom Ne yueOHO- METOJMUECKOTO KOMILIEKTa It 5-6
kiaccoB: aBTop E.A.bynumosuy, JI.B.Ky3unenosa, C.C.Munaera, JI.O.PocioBa, yue6HO- METOIMYECKOTO
KoMIuiekTa s 7-9 kmaccos: anrebpa - FO.H.MaxkapsiueB u ap., reomerpusi - aBtop JI.C.ArtanacsH,
B.®.byry3o0B, C.b.Kanomues.

[IproputeTHBIMU HeJsIMU OOyUeHUSI MaTeMaTHKe B 5—9 Kiaccax sIBISIFOTCS:

e (opMHUpOBaHHE MLEHTPAIBHBIX MAaTEMaTHYECKMX TMOHSTHN (YUCIIO, BEIUYMWHA, Te€OMETpUYecKas
¢durypa, nepemMeHHas, BEpOSITHOCTh, (YHKITUS), 00€CTIEUNBAIOIINX MPEEMCTBEHHOCTh M TIEPCIIEKTUBHOCTD
MaTeMaTH4eCcKOro o0pa3oBaHUs 00y4arOIIUXCs;

e TIOJBeJCHHE OOYYalONIMXCSl Ha JOCTYTHOM [UIi HUX YPOBHE K OCO3HAaHHIO B3aUMOCBSI3U
MaTeMAaTUKU ¥ OKPYKAIOIIET0 MUPA, TOHUMaHHE MaTEeMaTHKH KaK YacTH OOIIel KyIbTYyphl YEIIOBEUYECTBA,

® Dpa3BUTHE WHTEIUIEKTyAIbHBIX W TBOPYECKUX CIIOCOOHOCTEW OOyJaromuxcs, MO3HABATEIHHOM
aKTHBHOCTH, UCCIIEIOBATEIILCKIX YMEHHUH, KpUTHYHOCTH MBIIIUICHUS, MHTEpeca K N3Y4EeHHIO MaTEMAaTHKH;

e (¢opmupoBanne (YHKIMOHATHHONH MaTeMaTWYeCKOH T'pPaMOTHOCTH: YMEHHS paclio3HaBaTh
IPOSIBJICHUS MAaTeMaTHUYECKUX IOHATHHM, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaIbHBIX >KU3HEHHBIX
CUTyallUsX M TpU HU3YYCHUHM JPYTUX Y4eOHBIX IpPEAMETOB, MpPOSBICHHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POpPMyIUpOBaTh UX Ha SA3bIKE MaTEMAaTUKU M CO3/laBaThb MaTeMaTU4ECKUE MOJEINH,
IPUMEHATh OCBOCHHBIM MaTeMaTMUYECKMM ammapar Ui pelleHUs NPaKTUKO-OPHUEHTUPOBAHHBIX 3ajad,
MHTEPIPETUPOBATh U OLICHUBATH MOTy4YEHHbIE PE3yIbTATHI.

2. MECTO YYEBHOI'O HNPEIMETA «MATEMATHKA» B YYEBHOM
IIJTAHE

B cootBerctBUM ¢ DepepanbHBIM TOCYJApPCTBEHHBIM 0O0Opa30BaTeNbHBIM CTAHAAPTOM OCHOBHOIO
oOuero o6pazoBaHusl MaTeMaTuKa SBJSETCsl 00A3aTeIbHBIM IPEIMETOM Ha JAHHOM YpPOBHE 00pa30BaHMS.
B 5—9 ximaccax yueOHbIl mpenMer «MaremaTuka» TPAaIUIMOHHO H3Y4aeTCsi B paMKax CleIyHOIINX
y4eOHBIX KYpCcOB: B 5—6 kiaccax — Kypca «Marematuka», B 7—9 Kiaccax — KypcoB «Amredpay,
«["eomerpusi» u «BeposSTHOCTb U CTATUCTUKAY.

Hacrosiel mporpamMmoii mpeaycMaTpuBaeTcsl BeICIEHHE B YUeOHOM IUTaHE HAa U3y4yeHHE MaTeMaTHUKU
B 5—6 Kimaccax 5 yueOHBIX 4acOB B HEJIENIO B TEUEHUE KAXKJO0r0o rojaa oodyueHus, B 7—9 kiaccax y4eOHbIN
npenMer «Marematuka» mnpeacTaBleH Kypcamu: «Anrebpa» - 3 ydeOHbIX uaca, «['‘eomerpusi» - 2
yueOHbIX yaca U «BeposTHOCTh U craTucTHKa» 1 ydeOHBIM 4Yac B HEAETI0 B TEUEHUE KaXKIOro roja
oOyuenus, Bcero 946 yueOHbBIX yaca.

KonTpoanb 5 Kknacce 6 Kiacc 7 xnacc 8 Kiacc 9 xnacc
3HAHUM

KoauuyectBo | 5u. 5u. 6 u. 6 4. 6 u.
4acoB B

HeNeJII0

KosmyecrBo | 170 170 204 204 198
4acoB B Iojg

HTorosasn KonTponenas KonTponenas KonTponenas KonTponenas -
auarLocruye | pabora v/nnm | pabora n/unm | paboTa v/unm | pabora W/

ckasi paGora | TECT TecT TecT TecT

3a roja

Kontponsnsie | 10 11 14 13 12
paboThI B

TEUCHUE




y4eOHOTO rojia

Cucrema Otmerkun ot 1| Ormerku ot 1 | Ormerkun ot 1 | Ormerku ot 1 | Ormerku ot 1
OLICHOK 10 5 10 5 10 5 105 105
JInunoctusie | ChopmupoBann | ChopmupoBann | Chopmuposann | ChopmupoBanH | ChopmupoBaHH
pe3yabTaThl OCTb Ha OCHOBE | OCTh Ha OCHOBE | OCTb Ha OCHOBE | OCTb HAa OCHOBE | OCTh Ha OCHOBE
JMarHOCTUKH JIMarHOCTUKU JIMarHOCTHKHU JIMarHOCTHKHU JIMarHOCTHKHU
Mertanpenmer | ChopmupoBann | ChopmupoBann | Chopmuposann | ChopmupoBanH | ChopmupoBaHH
HbIE OCTb Ha OCHOBE | OCTh Ha OCHOBE | OCTb Ha OCHOBE | OCTb Ha OCHOBE | OCTh Ha OCHOBE
pe3yabTaThl JIMarHOCTHKHU JIMarHOCTUKU JIMarHOCTUKHU JIMarHOCTUKHU JIMarHOCTHKHU

3. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS YYEBHOI'O INPEIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueObHOro mpeamera «MaremMaTtukay AOHKHO oOOecrednBaTh JIOCTHKEHHE Ha YpPOBHE

OCHOBHOTO o0O0miero o0pa3oBaHMsI CIEAYIOUIMX JHUYHOCTHBIX,

00pa30BaTeNIbHBIX PE3YyIbTATOB:
JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHEBIE

pe3yabTaThl

XapaKTePU3YIOTCA:
Ilampuomuueckoe 6ocnumanue:

L OCO3HAaHHUEC

OCBOCHHA

POCCHUICKOM

rpakTaHCKOM

MIPOrpaMMbI

NACHTUYHOCTHU B

y4eOHOro

npeameTa

MCTAMPECAMETHBIX W TPCIMETHBIX

«MaremaTuka»

MOJIMKYJIBTYPHOM 51

MHOTOKOH(ECCHOHAIbHOM OOIIECTBE, MPOSBICHUE HHTEpeca K MO3HAHUIO POJHOTO fA3bIKa, MCTOPHH,
KynbTypbl Pocculickoii @enepannn, cBOero kpas, Haponos Poccnu;

® [ICHHOCTHO€ OTHOULIEHHE K JOCTHKEHUsAM cBoed Poamubl - Poccun, Kk Hayke, UCKYCCTBY, CIIOPTY,
TEXHOJIOTHUAM, 00EBLIM noaBuraM M TpyaO0BbIM JOCTHXKCHUAM HaApoJa,

® yBaxkeHHE K cMMBoJaMm Poccum, rocygapcTBEHHBIM Mpa3AHUKAM, UCTOPUYECKOMY U MPUPOIHOMY

HaCJIEANIO U TaMATHUKAM, TPAIUIIASIM Pa3HbIX HApPOJIOB, MPOKUBAIOIINX B POJTHOM CTpaHe.

® TMPOSBICHUEM HHTEpPECa K NPOIUIOMY M HACTOSIIIEMY POCCHMCKOW MaTeMaTHKH, IIEHHOCTHBIM
OTHOIIEHUEM K JIOCTHKEHHSIM POCCHICKMX MAaTeMaTUKOB M POCCHUUCKON MaTEMAaTHYECKOM IIKOJIbI, K
WCIIOJIb30BAHUIO ITHX JOCTIKCHUM B IPYrUX HayKax W MPUKIAIHBIX chepax.
I'pasicoanckoe socnumanue:
® TOTOBHOCTH K BBITIOJIHCHHIO O0S3aHHOCTEH TpaKJaHWHA M peaju3alliy €ro Npap, YBaKCHUE IPaB,
CBO0O]T ¥ 3aKOHHBIX HHTEPECOB JIPYTUX JIFOJICH;
® aKTHUBHOC y4acCTHE B KU3HU ceMbU, OpraHu3aiuu, MECTHOTO COOOIIECTBA, POJAHOTO Kpasi, CTPaHBI;
®  HEmpusATHE JIIOOBIX POPM IKCTPEMHU3MA, TUCKPUMHUHAITUY;
® TIOHMMaHHUE POJIM PA3JIMYHBIX COITUATBHBIX HHCTUTYTOB B JKU3HU YEJIOBEKA,
e TMpencTaBiieHHEe 00 OCHOBHBIX IIpaBax, CBOOOJaX M OOS3aHHOCTIX TpakJIaHWHA, COLMAIBHBIX
HOpPMax M MpaBWIaX MEXKIUYHOCTHBIX OTHOIIEHUH B MOJUKYJIBTYPHOM U MHOTOKOH(ECCHOHAIBEHOM

OOIIIECTBE;

® [peiACTaBJCHHE O CIOCO0ax MPOTUBOACHCTBUS KOPPYIIIUH;
® TOTOBHOCTh K Pa3HOOOpa3HOW COBMECTHOH IEATEIHHOCTH, CTPEMJICHHE K B3aMMOIIOHHMAHHIO H
B3aMMOIIOMOIIY, AKTUBHOE Y4acTHE B IIKOJIHHOM CaMOYIPABICHUH;
® TOTOBHOCTh K YYacTHUI0O B TyMaHUTapHOW JESATETbHOCTH (BOJIOHTEPCTBO, IOMOIIb JIIOJISM,
HY>KJAIOIIUMCSI B HEM).

L4 TOTOBHOCTBIO K

BBITIOJTHCHHTIO

00s13aHHOCTEN

TpaXxJaHruHa

H peajindannuu

ero Ipas,

MPEJICTABJICHHEM O MaTeMaTHYeCKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBJICHHUIA,
MpOLIEYp TPAKIAHCKOTO 00IIecTBa (BEIOOPHI, OMPOCHI U TIP.);
/yxoeno-upascmeennoe eocnumanue:
e  OpHEHTAaIUs Ha MOPAJIbHBIE IEGHHOCTH U HOPMBI B CUTYAIIMSIX HPAaBCTBEHHOTO BHIOODA;
® TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE M TOCTYIKH, MOBEJICHHE M TOCTYNMKHU IPYTHX JIOACH C

MO3UIHUU HPABCTBCHHBIX U IMPABOBLIX HOPM C YUCTOM OCO3HAHUA MOCJIEICTBUI MOCTYIIKOB;,

L4 AKTUBHOC HCIIPUATHEC AaCOHUAIIBHBIX IOCTYIIKOB, CBO60,Z[E[ 1 OTBETCTBCHHOCTL JINYHOCTH B YCJIOBUAX

HHAUBUAYAJIBHOT'O U 06H_ICCTBCHHOFO IpOCTPAHCTBA,

® TOTOBHOCTBIO K OOCYXJICHHUIO STHUECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYCCKUM TPUMEHEHHUEM
JOCTH)KEHUH HAyKU, OCO3HAHHEM BaKHOCTH MOPAJIbHO-ITHYECKUX MPUHIIUIIOB B ISATSILHOCTH YUEHOTO.
Tpyooeoe eéocnumanue:




e yCTaHOBKA Ha aKTUBHOE YYacCTHE B PEILIEHUU IPAKTUUYECKUX 331a4 (B paMKax ceMbU, Opranuzaiu,
ropoga, Kpas) TEXHOJOIMYECKOW U COIMAJbHON HANpaBIEHHOCTH, CHOCOOHOCTh HWHHUIIMUPOBATB,
IJIJAHUPOBATh U CAMOCTOSATEIBHO BBIIOJIHATE TAKOIO POJA ACSITEIBHOCTD;

® HHTEpeC K NPAKTUYECKOMY H3Y4eHHIO mpodeccuid W TpyAa pasiiuyHOro poja, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS U3y4aeMOr0 IPEIMETHOTO 3HAHHUS;

® 0CO3HAHHME BAXHOCTH OOYyUEHHs HA MPOTSHKEHUU BCEU KHU3HH JUIS YCIIEHIHON MpOo]ecCHOHANBHOM
JESITEIbHOCTH U Pa3BUTUE HEOOXOAMMBIX YMEHUH Ui 3TOTO;

® TOTOBHOCTB aIAITHPOBATHCS B MPO(ECCHOHAIBHON Cpeae;

®  YBAXKEHME K TPYAY U Pe3yJIbTaTaM TPYAOBOU IEATEIbHOCTH;

® 0CO3HAHHBII BBIOOP U TMOCTPOEHUE HHAMBUIYaTbHOW TpPAaEKTOpUU OOpa30BaHUS U KU3HEHHBIX
IUIAHOB € YYETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U OTPEOHOCTEN;

¢ YCTAaHOBKOM Ha AaKTHBHOE Y4YacTHE€ B PEIICHUU IPAKTUYECKHX 33Ja4 MaTeMaTU4YeCKOU
HaIpPaBJIEHHOCTH, OCO3HAHWEM BAa)KHOCTH MAaTEMaTHYECKOro oOpa3oBaHMsI Ha NMPOTSHXKEHUH BCEH >KU3HU
JUIS YCTIETHOM NpodeccroHaNbHON 1eATEeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHMIA;

®  OCO3HaHHBIM BBIOOPOM U MOCTPOEHHEM MHAMBHUAYATBbHON TPaeKTOPUH 00pa30BaHUS U )KU3HEHHBIX
IJIAHOB € YYETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN.

Icmemuueckoe socnumanue:

e BOCIHPUMMYMBOCTh K pPa3HbIM BHJAM MCKYCCTBA, TPAJULMUSAIM M TBOPYECTBY CBOETO M IPYTHX
Hapo/I0B, TOHUMAaHNE YMOIIMOHAIBHOTO BO3/IEUCTBHS UCKYCCTBA;

® OCO3HaHME BAXHOCTH XYIOXECTBEHHOW KYJIbTypbl KaK CpEICTBA KOMMYHHMKAllUH H
CaMOBBIPAKEHHUS;

® [IOHMMaHUE [IEHHOCTH OTEYECTBEHHOTO M MHMPOBOTO HMCKYCCTBA, POJIA ITHUYECKUX KYIbTYPHBIX
TpagUIMi U HAPOJHOTO TBOPUYECTBA;

o CTPEMIICHHUEC K CAMOBBIPAXKCHUIO B Pa3HbIX BUJIaX UCKYCCTBA,

®  CIOCOOHOCTHIO K OMOIMOHAJIBHOMY U 3CTETUYECKOMY BOCIPHUSTHIO MaTEMaTHUYECKUX OOBEKTOB,
3aJ1a4, pelieHnui, pacCy ACHHI; yMEHHIO BUACTh MaTeMaTHUECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

Ilennocmu nayunozo nosnanus:

® OpHEHTaluell B AEATEeIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4dHBIX MPEICTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOIbl U OOIIECTBA, B3aMMOCBS3SAX YEJIOBEKAa C MPUPOTHOU U
COITMAIPHOM Cpelod TOHMMaHHEM MAaTeMaTHYeCKOW HayKdh Kak chepbhl YeIOBEYECKOW IesATEIHHOCTH,
9TanoB e€ pa3BUTHUS U 3HAUUMOCTH U1 Pa3BUTHUS [IUBUIIH3AINY;

®  OBJIQ/ICHUEM SI3bIKOM MAaTeMaTUKU U MAaTeMaTUYECKOU KyIbTYpOH KaK CPeICTBOM MO3HAHUS MUPA;

® OBJAJICHHEM MPOCTEUIIMMHU HaBBIKAMHU HCCIEIOBATEIbCKON JIESTEILHOCTH, YCTaHOBKAa Ha
OCMBICJICHHE OIIbITa, HAOJIOJCHHM, MOCTYMKOB M CTPEMJICHHE COBEPIICHCTBOBATH MYTH JOCTHKEHUS
WUHIUBUAYAIBHOTO U KOJJIEKTUBHOTO OJaronosyqusi.

@Du3uueckoe eocnumanue, hopmuposanue Kyibmypolt 300p06ba U IMOUYUOHATbHO20 O1A20N0NYHUA:

®  OCO3HaHHE LIEHHOCTU KU3HHU;

® OTBETCTBEHHOE OTHOILIEHHWE K CBOEMY 3JI0POBBIO M YCTAaHOBKAa Ha 3J0POBBbI 00pa3 >KU3HU
(3mopoBoe muTaHue, COOM0ICHIE TUTUEHNYECKUX MTPaBUl, COaTaHCUPOBAHHBIN PEKUM 3aHATHH U OTABIXA,
perynspHasi puznyecKas akTUBHOCTB);

e  OCO3HaHME MOCJEACTBUN U HETIPHUATHE BPEIHBIX MPUBBIUEK (YIIOTPEOICHHUE aIKOTOJIs, HAPKOTUKOB,
KypeHue) u HHbIX (popM Bpeaa ist PU3NIECKOTO U ICUXUIECKOTO 3710POBbSI;

e CcoOmoJeHNe TpaBMil 0E30MaCHOCTH, B TOM YHCIIE€ HABBIKOB O€30TACHOTO MOBEACHHUS B MHTEPHET
cpene;

® CIOCOOHOCTh QNanTUPOBAaTHCS K CTPECCOBBIM CHUTYAllMsIM W MEHSIOMIMMCS  COLMATbHBIM,
MH(OPMALIMOHHBIM U MPHUPOJHBIM YCIOBUSAM, B TOM YHCJIE OCMBICIISIA COOCTBEHHBIN OMBIT U BHICTpaUBas
JanbHENIINE 1!,

®  yMEHHE NPUHUMATH ce0s U APYTHX, HE OCYXKIas;

¢ yMEHHE OCO3HaBaTh SMOIMOHAIBHOE COCTOSIHHE ce0s U JAPYruX, yMEHUE YIPaBISATh COOCTBEHHBIM
SMOIMOHAIBHBIM COCTOSIHHEM;

® c(opMHPOBAHHOCTH HaBbIKa pedeKcuy, MpU3HAHUE CBOETO MpaBa Ha OUIMOKY M TAKOTO e MpaBa
JPYroro 4ejuoBeKa;

® TOTOBHOCTBHIO IPUMEHATH MAaTEMaTHYECKUE 3HAaHUS B MHTEPECax CBOEr0 370POBbs, BEICHUS
3I0pOBOT0 00pa3a KU3HH (3J0POBOE MUTAHKE, COATAHCUPOBAHHBIN PEKUM 3aHATHH U OTIBIXA, PETYISIpHAs



¢uznueckass aKTUBHOCTH); C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedUIeKCHH, MPU3HAHUEM CBOETO IpaBa Ha
OLIMOKY M TAKOTO K€ MpaBa APYroro 4YeJoBeKa.

JKonozuueckoe eocnumanue:

° OpuCHTaAlHA Ha NPUMCHCHUC 3HAHUU U3 COMAJIBHBIX U CCTCCTBCHHBIX HAYK JId PCIICHHUA 3a1a4 B
00JacTH OKpYXAloIIeH cpeipl, TUIAHUPOBAHUS TIOCTYIKOB M OIICGHKH MX BO3MOXHBIX TOCIEJACTBHU IS
OKpY’KaroLlEen Cpeibl;

® T[IOBBIICGHHE YPOBHS  DKOJIOTMUECKOM  KYyJIbTYpbl, OCO3HAaHHE TJIOOATBHOTO  XapakTepa
9KOJIOTMYECKUX NpoOJIeM M MyTed MX pELIEeHUs; aKTUBHOE HENpHUATHE ACUCTBUN, MPUHOCSIIMX Bpen
OKpYKarollen cpere;

® OCO3HAHHE CBOEH POJIM KaK I'PaKJaHWHA M TOTPEOUTENS B YCIOBMSIX B3aUMOCBSI3U MPHUPOJIHOM,
TEXHOJOTMYECKOW U COLMAIBHOU Cpex;

® [OTOBHOCTH K YYaCTHIO B MPAKTHYECKOM JCITEIHHOCTH IKOJIOTHYECKON HAIIPABICHHOCTH,

® OpUEHTallMe Ha TPUMEHEHHWE MATeMAaTHMYeCKUX 3HAHWUU JJs penieHus 3afgad B o0iactu
COXPaHHOCTH OKPYXKAIOIIeH Cpe/ibl, IUNTAHUPOBAHUS MMOCTYITKOB U OTEHKH UX BO3MOYKHBIX MOCIIEICTBHM ISt
OKpYKaroIlEen Cpeibl;

®  OCO3HaHMEM IJI00ATBLHOTO XapaKTepa dKOJOTUYECKHX IPOo0JIeM U IMyTel X perieHusl.

Jluunocmnule pesynomamol, obecneuugaroujue adanmayuio 00yuaOUWLE20ca K UIMEHAIOUUMCA
YC108UAM COUUAILHOUL U RPUPOOHOIL CPEDbl:

®  OCBOCHHE OOYYAIOIIUMHUCS COIMAIIBHOTO OMBITa, OCHOBHBIX COIUAIIBHBIX POJICH, COOTBETCTBYIOIINX
BENYIIEH ACSITEIHPHOCTH BO3pacTa, HOPM M MPaBUJI OOIIECTBEHHOTO TIOBEACHHUS, (POPM COIMATBLHON KU3HH
B Tpymmax H COOOMIECTBAX, BKIIOUas CEMbIO, TPYIIbI, cHopMHUpOBaHHBIE TO TPO(ecCHOHATHEHON
JESITETFHOCTH, a TAK)KE B paMKaX COIMAILHOTO B3aMMOJICUCTBHS C JIFOJBMH U3 JPYTrOd KYIbTYPHOU CPEIIbI;

® CrNOCOOHOCTh OOYYANOIIHMXCS BO B3aWMOJICHCTBUM B YCJIOBHUSX HEOMPENEICHHOCTH, OTKPBITOCTH
OTIBITY ¥l 3HAHUSAM JPYTHUX;

® CIOCOOHOCTH JIEHCTBOBaTh B YCIOBUSAX HEONPEACTECHHOCTH, IMOBBIIATH YPOBEHb CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYI0 NESATENIbHOCTh, B TOM YHUCJIE YMEHHUE YUUTHCS y APYTUX JIOJEH,
OCO3HABATh B COBMECTHOM AESTEILHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIETEHIIUN U3 OTIBITA APYTHX;

®  HaBBIK BBISBJICHHS M CBS3bIBaHUS 00pa30B, CIIOCOOHOCTH (POPMHUPOBAHMSI HOBBIX 3HAHUM, B TOM
YHUCJIe CIIOCOOHOCTh (OPMYJIMPOBATH WJEH, TMOHATHS, THIOTE3bl 00 0OBEKTaX W SIBICHHUSIX, B TOM YHCIIC
paHee HE M3BECTHBIX, OCO3HABATh NE(UIUTHI COOCTBEHHBIX 3HAHUI M KOMIETEHTHOCTEW, IJIAHUPOBATH
CBOE Pa3BUTHUE;

¢ yMEHHE PACIIO3HABATh KOHKPETHbIE MPUMEPHI MOHSATHUS MO0 XapaKTePHBIM IpPU3HAKAM, BBIMOIHSITH
orepanuy B COOTBETCTBUU C OMPEJENIEHUEM M MPOCTEHIIMMH CBOMCTBAMH MOHSTHS, KOHKPETHU3UPOBATH
MOHATHE MIPUMEPaMU, UCIIOJIb30BaTh MOHITHE U €ro CBOMCTBA MPHU pelIeHUH 3aJa4 (Jajee - onepupoBaTh
MOHATHAMHM), a TAKXKE ONEPUPOBATH TEPMUHAMH U MPEACTABICHUSIMU B 00JACTH KOHIEMIIMH YCTOMYHUBOTO
pa3BUTHS;

®  yMEHHE aHAJIM3UPOBATH U BBISIBIIATH B3aUMOCBS3H MIPUPOIbI, OOIIECTBA U SKOHOMUKU;

® yMEHHE OLIEHUBATh CBOU JCHCTBUS C YU€TOM BIHSHHS Ha OKPYKAIOIIYIO CPeNy, TOCTHXKEHUH 1ienei
Y TIPEOJ0JICHHSI BBI30BOB, BO3MOXKHBIX TTI00ATbHBIX MOCIIEICTBHIA;

e CIOCOOHOCTh OOYYaIOLIMXCSI OCO3HABATh CTPECCOBYIO CHUTYAIMIO, OIICHHBATh IMPOMCXOJSAIINE
M3MEHEHHUS U X MOCIECTBHS; BOCIPHHUMATH CTPECCOBYIO CUTYAIIMIO KaK BBI30B, TPEOYIOIINI KOHTPMED;

® OICHMBATh CHTYallMl0 CTpecca, KOPPEKTUPOBaTh MPUHUMACMBIC pCIICHUS W  JICHCTBHUS;
(bopMyIHpOBaTh U OIICHUBATH PUCKH M TOCIIEACTBUS, (DOPMUPOBATDH OIBIT, YMETh HAXOUTh TIO3UTUBHOE B
MIPOU3OIIEAIICH CUTYAIIHH.

METANIPEJIMETHBIE PE3YJIbTATBI

MeranpeaqMeTHbie  pe3yiibTaThl  OCBOCHHSI NPOTpaMMbl  yueOHOTO mpeaMera «MarTemaTtukay
XapaKTePU3YIOTCS OBJAJICHUEM VHUBEPCAbHbIMU NOZHAGAMENbHBIMU  OCUCMBUAMU, VHUBEPCATbHbIMU
KOMMYHUKAMUBHBIMU OClICIMBUMU U YHUBEPCATIbHLIMU PEZYIAMUSHBIMU OCtCMEUSMU.

1) Vuusepcanvuvie nosnasamenvhuvle Oeticmeusi  obecneuusaiom  Gopmuposanue  6A308blX
KOCHUMUBHBIX NPOYECCO8 00y4aoumuxcs (0ceoenue Memooos NO3HAHUS OKPYHCAIOUe20 MUpa,; npumeHeHue
JI02UYeCKUX, UCCIe008amenbCKux onepayutl, ymeHul pabomams ¢ ungopmayue).

bazoBsie tornyeckue AeMCTBUS:

® BBISIBJIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKM MATEMAaTHYECKUX OOBEKTOB, MOHSTHIA,
OTHOIIEHUH MEXy TOHATUAMHE;, (POPMYTHUPOBATH OTPEACICHUS TOHATHUI, YCTAaHABJIUBAThH CYIIECTBEHHBIN
MPU3HAK KiIacCH(PUKALMU, OCHOBAHUS I 000OIICHUS U CPABHCHUSI, KPUTEPUH MTPOBOAUMOTO aHAIIN3;



e BOCHpHHMMATh, (opMyaHpoBaTh U  NpPeoOpa3OBBIBATh  CYXKJICHHsS:  yTBEpIUTEIbHBIE U
OTpHILIATENIbHBIC, €IMHIUYHBIC, YACTHBIEC U 00IIKE; YCIOBHBIE;

®  BBIIBJIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOpeunsi B (pakTax, NTaHHBIX,
HAOJMIONEHUSAX W YTBEPXKACHUAX; TpeajaraTh KPUTEPUU IS  BBIABICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUNL;

e JeiaTh BBIBOJBI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX W HMHIYKTHUBHBIX
YMO3aKIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e pa30upaTh JIOKa3aTENbCTBA MAaTEMAaTHYECKHX YTBEPKIACHUH (TpSMbIE W OT MPOTHBHOTIO),
MPOBOJIUTH CAMOCTOSATEIBHO HECIIOKHBIE JIOKa3aTeNbCTBA MAaTeMAaTH4YEeCKUX (DAaKTOB, BBICTPaWBATh
apryMEHTaIHIO, IPUBOIUTH TPUMEPHI K KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,

e BBHIOMpaTh croco0® pemieHUs y4eOHOHM 3agauM (CpaBHMBATh HECKOJBKO BAPHUAHTOB PELICHHS,
BBIOMpATh HaHOOJIee OIXOIAUINHA ¢ YIETOM CAaMOCTOSITETIHHO BBIZICTICHHBIX KPUTEPHEB).

basoBble uccnenoBarenbckue AeMCTBUS:

®  WCIIOJIb30BAaTh BOIPOCHI Kak MCCIENOBATENbCKUM HWHCTPYMEHT IO3HaHUS; (HOpMyIHpoBaTh
BOIPOCHI, GPUKCUPYIOIINE IPOTUBOPEUHE, MTPOOIEMY, CAMOCTOATEIBHO YCTAHABINBATh NICKOMOE U JIAHHOE,
(bopMHpOBaTh TUIIOTE3Y, APTYMEHTHUPOBAThH CBOIO MO3UIINIO, MHEHHUE;

® [IPOBOJUTH IO CAMOCTOATEIbHO COCTABJIIEHHOMY IUIaHY HECJIOXKHBIM SKCHEPUMEHT, HEOOJbIIoe
UCCIIEIOBAaHUE 10 YCTAHOBJIEHHMIO OCOOEHHOCTEW MaTeMaTHYeCKOro OOBEeKTa, 3aBHCHUMOCTEM OOBEKTOB
MEXy COOO0i;

®  OLEHHMBATh Ha MPUMEHHUMOCTb U JIOCTOBEPHOCTh MH(POPMAINH, MTOJIYYEHHOHN B X0/ HCCIeI0BAaHUS
(3KCcTIepuMeEHTa);

e  caMOCTOATENbHO (OpPMYIUPOBAaTH OOOOLIEHHS W BBIBOJABI MO pe3yiabTaTaM IPOBEIEHHOTO
HaOJIOJICHUS, UCCIIEJJOBaHMsI, OLEHUBATh JOCTOBEPHOCTH IIOJYyUYE€HHBIX pE3yJIbTaTOB, BBIBOJAOB H
00001IEHNI;

® [POTHO3UPOBATH BO3MOYKHOE JaJIbHEHINEe pa3BUTHE INPOLECCOB, COOBITUII M UX IMOCIEACTBUS B
AQHAJIOTUYHBIX WM CXOJHBIX CUTYALUsAX, BBIABUIATh MIPEIOJI0KEHNS 00 UX Pa3BUTUH B HOBBIX YCIOBHAX U
KOHTEKCTax.

Pabota c nadopmanmeii:

®  [PUMEHSATH pa3IMYHbIE METO/Ibl, UHCTPYMEHTHI U 3alIPOCHI IIPU MOUCKE U 0TOOpe MH(OPMALK WU
JAHHBIX U3 UICTOUYHUKOB C Y4E€TOM INPEI0KEHHONW ydeOHOM 3a/1auu U 3a/JaHHbIX KPUTEPHEB;

®  BBIIBJIATH HEAOCTATOYHOCTh U M30BITOYHOCTHh MH()OPMALIUH, JaHHBIX, HEOOXOJUMBIX ISl PELICHUS
3aJauy;

e BbHIOMpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETHPOBATH MH(MOPMALUIO Pa3IMUHBIX
BUJIOB U ()OPM IIPEJCTABIIECHHUS;

® HaXOJUThb CXOJHBbIE apryMEHThbI (MOATBEP)KIAIOLIME WM ONPOBEPrarolive OJHY U Ty K€ UJCH0,
BEPCHUIO) B PA3IMUHBIX HH(POPMALIMOHHBIX HCTOYHUKAX;

®  CaMOCTOSTENIBHO BbIOMpPATh (OpMYy MpenCTaBlIeHUs MHPOPMALUK U WILIIOCTPUPOBATH pellacMble
3aJjaud CXeMaMHu, AdarpaMmmamu, MHOH rpadukoil 1 ux KoMOMHALUAMY;

® OlLIEHUBaThb HAAEKHOCTb UHGPOPMALMU IO KPUTEPUSAM, MPEUIOKEHHBIM y4YUTEIEeM WIU
c(OpPMYJINPOBAHHBIM CAMOCTOSTEINIBHO;

¢ 5(deKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATh HH(POPMALIHIO.

2) Vuueepcanvuvie KoMMyHUKamue@Hwle oOelicmeus o0becneuusarom c@hopmMuposaHHoOCms COYUATbHBIX
HABbIKOG 00YUAIOUWUXCSL.

Obwenue:

®  BOCIPHHHUMATh U (POPMYIHPOBATh CY)KJIEHHUS B COOTBETCTBMM C YCIOBMSAMHU U LEIAMH OOIIECHUS;
SCHO, TOYHO, TPAaMOTHO BBIP&XaTh CBOIO TOYKY 3PEHHUS B YCTHBIX W IHUCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHMSI 110 X0y PELICHMs 3a1a4l, KOMMEHTUPOBATH MOJIyYEHHBIA PE3YIIbTaT;

®  pacrno3HaBaTh HeBepOAIbHBIE CPEACTBA OOLICHMS, TOHUMATh 3HaYEHUE COIMAIbHBIX 3HAKOB, 3HATH
Y Pacro3HaBaTh MPEANOCHUIKH KOH(PIUKTHBIX CUTYallui U CMATr4aTh KOH(IUKTHI, BECTH MEPETOBOPHI;

e B X0Ji¢ OOCYXJEHHUS 3aJ]aBaTh BOIPOCHI MO CYIIECTBY 00CYKJaeMOil TeMbl, poOIeMBbl, perraeMoit
3aJ1a4uM, BHICKA3bIBATh UJIEH, HALICIICHHBIE HA ITIOUCK PEIICHMUS,

® COIOCTaBIATh CBOM CYXKJIEHHS C CYXAECHUSIMH JAPYrMX YYaCTHHKOB JHaliora, OOHapyXXHBaTb
pas3nuyKe U CXOJICTBO MO3ULUN; B KOPPEKTHOU (hopme (PopMyIHpoBaTh pa3HOIIIACHsl, CBOM BO3PAKECHHUS;



® [IPEACTaBIATh pE3yiabTaTbl pEIICHUsS 33Jaud, OKCIEPUMEHTa, HCCIEIOBaHUs, IPOEKTa;
CaMOCTOSITEJIbHO BBIOMpATh (opMaT BBICTYIJICHHS € Y4€TOM 3aJad MpPE3eHTAlMM M OCOOCHHOCTEH
ayJIUTOpUHU.

Coeémecmnasn desamenbHOCHb:

® TIOHMMAaTh U HUCIOJB30BATh MPEUMYIIECTBA KOMAHAHON W MHIMBUAYATbHON pabOTHl MPH pEIICHUH
y4eOHBIX MaTeMaTUYEeCKUX 3a/ad, OOOCHOBBIBATh HEOOXOJMMOCTh MPHUMEHEHHsS TPYNIOBBIX (opM
B3aMMO/ICVCTBHS NIPU PEIICHUH MTOCTABJICHHOM 3a1a4H;

® [IpUHUMATh L€Ib COBMECTHOM [EATENbHOCTH, IUIAHUPOBATh OPraHU3AL[MI0 COBMECTHOM paloOTHI,
pacnpenensaTs BUbl paboT, 10roBapuBaThcs, 00CYKIaTh MPOLIECC U PE3YNbTaT PadOThI;

e yMeTh 0000IIaTh MHEHHS HECKOJIBKHX JIIOJIEH, MPOSBISATH TOTOBHOCTH PYKOBOJUTH, BBITIOJIHSTH
MOPYYCHUS, IO TUUHATHCS;

®  YY4acTBOBAaTh B IPYMIOBBIX (hopMax padOThI (0OCYkIeHHsI, 0OMEH MHEHHUSMH, MO3TOBBIEC IITYPMBI U
Jp.); BBIMOJHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOM JIEHCTBUS C IPYIMMH YJI€HAMH KOMaHJbI;
OIICHMBATh Kaue€CTBO CBOETO BKJa/a B OOIIMI MPOAYKT 1O KPUTEPUIM, CHOPMYITHMPOBAHHBIM YUaCTHUKAMHU
B3anMMOJICHCTBUS;

e OIEHMBaThb KauyeCcTBO CBOEr0 BKJIaJa B OOMMH NPOAYKT IO KPUTEPUSIM, CAMOCTOSITENIBHO
cOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUS;

® CpaBHHUBATh PE3yJbTaThl C MCXOJHOM 3aJayeil M BKJIAJ KaKJIOTO 4iIeHa KOMaHMAbl B JIOCTHXKEHUE
pe3yNnbTaToOB, Pa3AeisaTh chepy OTBETCTBEHHOCTH M MIPOSBIATH TOTOBHOCTh K INPEAOCTABICHHUIO OTYETa
repes rpymniou.

3) Ynusepcanvuvie pecynamuenwie oeiicmsus obecneuusaiom opmuposanue cmviCl08blX YCMAHOBOK U
HCUSHEHHBIX HABLIKOS TUYHOCTIU.

Camoopzanuzayus:

®  BBISBIATH MPOOJIEMBI JIJISl PEIICHUS B )KU3HEHHBIX U YICOHBIX CUTYaIIHSIX;

® OpPHUEHTUPOBATHCA B PANIUYHBIX MOAXOJAX TPHUHATHS pelleHud (MHAWBHIYaJbHOE, MPUHSATHE
pelieHus B TpymIe, IPUHATHE PEIISHUN TPYIIIO);

®  CaMOCTOATENIHO COCTAaBJISATh TUIAH, AJITOPUTM PEUICHUs 3a7aun (WM €ro YacTh), BEBIOMpPATh CrIOCO0
pelieHus ¢ yd4€TOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHUpOBaTh U
KOPPEKTUPOBATh BapUaHThl pelIeHU ¢ yu€ToM HOBOM MH(popManuy;

e  5enaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

Camokonmpois:

e BIaAeTh crnoco0aMu CaMOIPOBEPKH, CaMOKOHTpOJIS Ipoliecca U pe3yibTara pelieHus
MaTeMaTH4eCcKOH 3a7auu;

® [peABHUJIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYThH IPH PEIICHUHU 3a7a4d, BHOCUTh KOPPEKTUBBI
B JICSITEJIbBHOCTh HA OCHOBE HOBBIX OOCTOSTENLCTB, HAl/ICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

®  OIEHHMBATh COOTBETCTBUE pe3yJibTaTa ACSITEIbHOCTH MOCTAaBICHHON LENH U YCIOBUSAM, OOBSICHATH
MPUYMHBI TOCTHKEHUS WIM HEAOCTMDXKEHUS LENH, HAXOJUTh OIMIMOKY, aBaTh OICHKY MPHUOOPETEHHOMY
OTIBITY.

ImMoyuoHaIbHBLIL UHMENIEKm:

®  pa3iuyaTh, HA3bIBATh U YIPABISITH COOCTBEHHBIMU IMOIUSMHU U SMOIUSMU JAPYTHX;

®  BBISBISATH U AHATTU3UPOBATH MIPUUMHBI SMOIIHIA;

®  CTaBUTH ceOs Ha MECTO JAPYroro 4eJoBeKa, IOHUMATh MOTUBBI U HAMEPEHUS APYroro;

®  DErylMpoBaTh CIOCOO BBIPAKEHUS IMOLIHIA.

Ilpunamue ceoa u opyzux:
OCO3HAHHO OTHOCUTBCS K JIPYrOMY YEJIOBEKY, €T0 MHEHUIO;
MPU3HABATH CBOE MPABO HA OLIMOKY U TaKOE K€ MPaBo JIPyroro;
MIPUHUMATD ce0sl U IPYTUX, HE OCYXK/as;
OTKPBITOCTh ce0e U JPYruM;
OCO3HABATh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT.

MHNPEIMETHBIE PE3YJIbTATHBI

[To yueGHOMY mpeamery «Marematuka» (BKiItoyas ydeOHbIe Kypchl «Anrebpa», «['eomerpusi»,
«BeposATHOCTD U CTaTHCTUKa») (Ha 6a30BOM yPOBHE):
1) ymeHue omnepupoBaTh MOHATUAMHU: MHOXECTBO, MOAMHOKECTBO, OTEpalMi HaJ MHO>KECTBAMH;

YMEHHE OTEepUPOBATH TOHSATUSAMU: Tpad, CBS3HBIN rpad, AepeBo, UK, NIPUMEHATh HX MPHU PEIICHUU



3aa4; yMEHHE MHCIOJIb30BaTh TIpaduieckoe TMPEeACTaBICHHE MHOXECTB JUIS OIMCAHHUS PpeabHBIX
MIPOIIECCOB U SBJICHHUH, IPU PEIICHUH 3a]1a4 U3 APYTUX yUeOHBIX IPEIMETOB;

2) yMeHue onepupoBaTh MOHATHUAMU: OIIPENEICHHUE, aKCUOMa, TEOPEMa, JOKa3aTeIbCTBO; YMEHUE
pacrno3HaBaThb WCTUHHBIE W JIOKHBIE BBICKa3bIBAHMS, NMPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH
BBICKa3bIBAHUS U OTPULIAHUSI BBICKA3bIBAHU;

3) yMeHHEe onepupoBaTh MOHATUSMU: HATYpaJIbHOE YUCIIO, IIPOCTOE U COCTAaBHOE YUCIIO, AETUMOCTD
HATYpaJIbHBIX YHCEN, TPU3HAKUA ACITHMOCTH, IIE€I0€ YHCIO0, MOIYIbh 4YHCIa, OOBIKHOBEHHas IpoOb M
JeCATUYHAs Jpo0b, CTAaHAAPTHBIM BHUJ YHWCIIA, pPALMOHAIBHOE YHCIIO, HUPPANMOHATIBHOE YHCIIO,
apu(METHYECKII KBaJpaTHBI KOpPEHb, YMEHHE BBINOJHATH JIEHCTBUS C 4YHCIAMH, CPAaBHUBATh U
YIOPSAA0YUBATh YKCIIA, IPEJCTABIATH YUCIIA HA KOOPJAUHATHON MPSIMON, OKPYTJISATh YKMCIIA; YMEHUE JENaTh
MPUKUAKY U OLIEHKY pe3y/bTaTa BHIYMCICHUI;

4) yMmeHHe OmnepupoBaTh NOHSATHSAMH: CTENEHb C LENbIM IOKa3aTeneM, apu(pMeTH4ecKuit
KBaJIpaTHbIN KOPEHb, MHOTOUJIEH, ajredpandeckasi ApoOb, TOKIECTBO; 3HAKOMCTBO C KOPHEM HaTypajbHOU
CTENeHU OOJbIlle €AWHHUIBI; YMEHHUE BBIMOJHATH pacueThl No (opMynaMm, npeoOpa3oBaHMs UENbIX,
JIpOOHOpAIMOHAIBHBIX BBIPAKEHUN U BBIPAXKEHUN C KOPHSAMHU, Pa3lioKEHHE MHOTOWIEHA HA MHOKUTEINH, B
TOM YHCJI€ C UCIOJIb30BaHNuEM (GOpMYJ pa3HOCTH KBAJIPAaTOB U KBAJpaTa CyMMBbI U Pa3HOCTH;

5) ymeHue OomnepupoBaTh MOHATHSIMHU: YHCIOBOE PAaBEHCTBO, YpPAaBHEHHE C OJHOW IMEPEMEHHOM,
YHICIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOI; yMEHME peuiaTh JIMHEWHbIE W KBaJpaTHBIE
YpaBHEHHUS, JPOOHO-pALlMOHAIbHBIE YpPaBHEHUS C OJHOM TIEPEMEHHOM, CHUCTeMBbl JABYX JIMHEHHBIX
YpaBHEHUH, IMHEHHbIE HEPABEHCTBA U UX CHCTEMBbI, KBaIpaTHbIE U IPOOHO-pAllMOHANIbHBIE HEPABEHCTBA C
OJIHOI TepeMeHHON, B TOM YHUCIJIE NMPHU PEHIeHUH 3a/Jad U3 APYruX MPEeJAMETOB W MPAKTHUUECKUX 3a7ady;
YMEHHE UCIO0JIb30BATh KOOPAUHATHYIO MPSIMYIO U KOOPAMHATHYIO MJIOCKOCTD JJIsi N300pakKeHUsI pelIeHui
YpaBHEHUM, HEPABEHCTB U CUCTEM,;

6) ymMmeHue onepupoBaTh NOHATUSIMH: (QYHKIMS, Tpaduk QYHKIUU, HYIU QYHKUHUH, TPOMEXKYTKH
3HAKOMOCTOSIHCTBA, IMPOMEXKYTKH BO3pacTaHusi, yObIBaHUS, HauOoJiblllee W HaMMEHbIIEe 3HaueHUs
(GYHKLIMHU; YMEHHME OINEpHpPOBATh NOHATHSAMHU: IpsMas MPONOPLIUOHAIBHOCTb, JHUHEWHHass (QyHKIMS,
KBaZpatuyHas (QyHKIUS, oOpaTHas MPONOPIHOHAIBHOCTh, Napaboia, THUMNEpOoJia; yYMEHHUE CTPOUTh
rpaduky (yHKIUH, UCNOJIB30BaTh TpaUKy Ul ONpPENEIeHHUs CBOICTB NMPOLECCOB U 3aBUCUMOCTEH, AT
peleHus 3agad U3 OPYrux y4eOHbIX NMPEIMETOB U peaqbHOM *XU3HHU; YMEHHE BbIpaxaTb (opMysiaMu
3aBHCHUMOCTHU MEXIy BEJIMUYNHAMY;

7) yMeHHE ONEepHpPOBATH MOHATHSAMM: MOCIEIOBATENBHOCTh, apupMeTHUECKass U TeOMETpUYECKas
IIPOrPECCUU; YMEHHE UCIO0JIb30BaTh CBOMCTBA MOCIIENOBATEIBHOCTEH, (POPMYIIBI CyMMBI U OOLIETO WieHa
IIPU PELICHUH 33/1a4, B TOM YHCIIE 3aJa4 U3 IPYTUX YYeOHbIX IPEIMETOB U PeaIbHOM KU3HU;

8) ymMeHue pemarh 3aJaud pa3HbIX TUIOB (B TOM YMCIIE HA MPOLEHTHI, JA0JIM U YaCTH, ABHKEHHE,
paloTy, 1IeHy TOBapOB U CTOMMOCTb IOKYIIOK U YCIIyT, HAJIOTH, 3a7ja4yl U3 00JacTH yIpaBJICHUs JTUUYHBIMU
U ceMeWHbIMU (PMHAHCAMH); YMEHUE COCTaBIIATh BBIPAXKECHUS, YpPaBHEHUs, HEPABEHCTBA U CHCTEMBI IO
YCIOBHMIO 33J1a4M, MCCIIEJOBATh IOJYYEHHOE pEIIEHUE M OLEHMBATh IPABJONOJO0OHOCTh MOJYYEHHBIX
pe3yibTaToB;

9) yMmeHue onepupoBaTh NOHATUAMM: (QUrypa, TOYKA, OTPE30K, MpsMas, Jyd, JOMaHas, Yro,
MHOTOYTOJIbHUK, TPEYroJbHHUK, PaBHOOEIPEHHBI W PABHOCTOPOHHUN TPEYrOJbHUKH, MPSIMOYIOJIbHBIN
TPEYroJIbHUK, MEJHaHa, OMCCEeKTpUCa M BBICOTA TPEYrOJIbHUKA, YETHIPEXYTOJIbHUK, MapajulelorpaMM,
poMO, MNpsAMOYrOJbHHUK, KBajapaT, Tpameuus; OKPYKHOCTb, KpYI, KacarejlbHas; 3HAKOMCTBO C
IPOCTPAHCTBEHHBIMU (PUTypaMu; YMEHHME pellaTh 3a7ayd, B TOM 4YMCJIE U3 MOBCEIHEBHOW JXKU3HH, Ha
HaXO0XJICHHE T€OMETPUUYECKUX BEJIMYMH C IPUMEHEHUEM U3YUEHHBIX CBOMCTB (UTYp U (PaKTOB;

10) ymeHue omnepupoBaTh TMOHATHSAMU: PABEHCTBO (UIYp, pPaBEHCTBO TpPEYroJbHHUKOB;
NapaJUIEIbHOCTh U MEPIEHIUKYIIPHOCTD MPAMBIX, YTOJI MEXIy NPSAMBIMHU, NEPIEHIUKYISAP, HAKJIOHHAs,
IpoeKIus, nojaodue ¢Guryp, moJoOHbIE TPEYrOoJbHUKH, CUMMETPHUsS OTHOCUTENIBHO TOYKH M HPSMOI;
YMEHHE  paclo3HaBaTh paBEHCTBO, CHUMMETpHUI0O M  mojo0ue  Quryp, mnapamielbHOCTh U
NEPIEHIUKYJIIPHOCTD NPSIMBIX B OKPY/KAOILEM MUDE;

11) ymeHue onepupoBaTh NOHATUSAMHU: JUIMHA, PACCTOSHUE, YToJl (BEJIMYMHA YIila, CHHYC U KOCHHYC
yrila TPeyrojbHUKA), IUIONIA/b; YMEHHME OLEHHBATh pa3Mephbl MPEAMETOB M OOBEKTOB B OKPYKAIOLIEM
MHUpE; YMEHHE MPUMEHATH (HOPMYNbI NMEPUMETPa M IUIOIMIAIM MHOTOYTOJBHUKOB, JJIMHBI OKPY>KHOCTH M
IUIOIIAM Kpyra, o0beMa MpsSMOYroJIbHOTO Mapaiielienunea; yMeHue NMPUMEHATh NMPU3HAKU PaBEHCTBA
TPEYroJIbHUKOB, TEOpPEMY O CyMME YIJIOB TpeyrojibHuka, teopemy Ilucaropa, TpuroHomerpuueckue
COOTHOILIEHUS JJIs1 BBIYUCIICHUS JUIMH, PACCTOSIHUN, TUIOIAEH;



12) ymenue u3obOpakaTh IUIOCKHE (GUIypbl M MX KOMOHMHAIIUH, MPOCTPAHCTBEHHBIC (UIYpHI OT
PYKH, C IOMOILBIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB [0 TEKCTOBOMY WJIM CUMBOJIBHOMY
OIMCAHUIO;

13) ymeHue onepupoBaTh MOHATHAMM: IPSIMOYrOJIbHAs CUCTEMa KOOPAMHAT; KOOPAUHATHI TOUKH,
BEKTOpP, CyMMa BEKTOPOB, IIPOU3BEACHNE BEKTOPA HA YHMCIIO, CKAISIPHOE ITPOU3BEIECHUE BEKTOPOB; YMEHHE
UCII0JIb30BAaTh BEKTOPBI U KOOPAMHATHI ISl MPEACTABICHUS JaHHBIX U PEIICHUs 3a7ady, B TOM YUCIE U3
APYruX y4eOHBIX MPEIMETOB U PEATbHOM KHU3HH;

14) ymeHue onepupoBaTh MOHATUSIMU: CTOJIOUKOBBIE U KPYTOBbIE JAWArpaMMbl, TaOJIULIbI, CpelHEe
apupmMeTHIecKoe, MearaHa, HauOoJbIllee ¥ HaMMEHbINIee 3HAYCHUS, Pa3Max YMCIOBOTO HabOpa; yMeHHe
W3BIIEKaTh, MHTEPIIPETUPOBATh M NPeoOpa30BbIBaTh MH(MOPMAIHIO, TPEACTABICHHYI0 B TaOiHWIax W Ha
qyarpamMmax, OTPaXKaroUlyl0 CBOMICTBA M XapaKTEPUCTHKU PEAIbHBIX MPOIECCOB U SIBICHUN; YMEHUE
pacrno3HaBaTh U3MEHUMBbIE BEJINYMHBI B OKPYKAIOILIEM MUDE;

15) ymenue omnepupoBaTh MOHIATUSIMHU: CIy4alHBIA ONBIT (CIIy4allHBIM  AKCIIEPUMEHT),
dJIEeMEHTapHOE COOBITHE (IIIEMEHTAPHBIN MCXOJ) CIy4ailHOTO OMbBITA, CIydailHOE€ COOBITHE, BEPOSITHOCTD
COOBITHS; yYMEHUE HAaXOJIUTh BEPOSITHOCTH CIy4allHbIX COOBITUH B OMNBITAX C PaBHOBO3MOXXHBIMU
AJIEMEHTAapHBIMU COOBITHSIMH; yMEHHE pellaTh 3aJadyd METOJIOM OpraHM30BAaHHOTO Iiepedopa U ¢
HCI0JIb30BAHMEM MPaBUJIa YMHOXKEHUS; YMEHUE OLIEHUBATh BEPOSTHOCTU PEaIbHBIX COOBITHM U SBJICHUH,
MMOHUMATh POJIb IPAKTHUECKU JIOCTOBEPHBIX M MAJIOBEPOSTHBIX COOBITUHN B OKPY)KAOIIEM MUPE U B KU3HH;
3HAKOMCTBO C MOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBILIMX YHUCET U €r0 POJIbIO B
MacCCOBBIX SIBJICHHUSX;

16) ymeHue BbIOMpaTh MOIXOASIINN NU3YUEHHBIM METO 7Sl peIeHHs 3a1a4H, TPUBOIUTH IPUMEPHI
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEN B IPUPOJIE U )KU3HU, PACIIO3HABATh MPOSBICHHE 3aKOHOB MaTEMaTUKU
B MCKYCCTBE, OIMCHIBAaTh OTJEJIbHbIE BBIJAIOIIMECS pe3yJabTaThl, IOJYYE€HHBIE B XOJ€ pPa3BUTHUS
MaTeMaTHKU KaK HayKd, IPUBOJIUTH IPUMEPhl MaTEMaTHUECKUX OTKPBITHI U UX aBTOPOB B OTE€UYECTBEHHOM
Y BCEMUPHOW UCTOPHH.



PABOYASA TIIPOI'PAMMA YYEBHOI'O KYPCA «MATEMATUKA». 5-6
KJIACCBbI
1. OEJIM U3YYEHUSA YYEBHOI'O KYPCA

[TpuopuTeTHEIMH LEJSIMH OOYYEHUSI MaTeMaTHKe B 5-6 Kitaccax sBISIOTCS:

e TpoJonKeHHE (OPMUPOBAHMS OCHOBHBIX MATEMaTHYECKHX MMOHATUNA (YUCIIO, BEIUYHHA,
reoMerpudeckas (urypa), 00ecreYrBarONINX MPEEMCTBEHHOCTh W TEPCIEKTUBHOCTh MAaTEMaTHYECKOTO
o0pa3oBaHus 00YJaIOIINXCS;

® DPa3BUTHUE HHTCIUICKTYAIBHBIX WM TBOPYECKHX CIOCOOHOCTEH OOy4arommxcs, IO3HABATEILHOM
AKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUM, UHTEpEca K U3YYCHUIO MAaTEeMAaTHKU;

® [OJBEJEHHWE OOYYarOUIMXCsl Ha JOCTYITHOM JUIi HHUX YPOBHE K OCO3HAHUIO B3aMMOCBS3U
MAaTEeMaTHKH U OKPYKAIOIIET0 MHUPA;

e (opmupoBanue (yHKIMOHATLHON MaTEMaTUYECKOW TPAMOTHOCTH: YMEHHS paclo3HaBaTh
MaTeMaTH4YeCKHE OOBEKThI B pEaTbHBIX JKU3HEHHBIX CUTYAIUsX, MPUMEHATb OCBOCHHBIC YMEHUS ISt
pelieHus: MPakTUKO-OPUEHTHUPOBAHHBIX 3a71a4, HHTEPIPETUPOBATH MOJTYYCHHBIE PE3YJIbTaThl U OIEHUBATH
WX Ha COOTBETCTBHE MPAKTHUYECKON CUTYAITHH.

OcHOBHBIE JIMHUM COJIEpP)KaHUA Kypca MareMaTuku B 5-6 Kiaccax — apupMmeTHueckas Hu
reoOMeTpUUecKasi, KOTOPhIE Pa3BUBAIOTCS MApPAUIEIBbHO, KaXaasi B COOTBETCTBUHU C COOCTBEHHOM JIOTMKOM,
OJHAaKO, HE HE3aBHCUMO OJIHA OT JAPYroi, a B TECHOM KOHTaKT€ M B3aUMOJECHCTBUHM. Takxke B Kypce
MPOMCXOJAUT 3HAKOMCTBO C dJIEMEHTaMH alreOpsl U OTHCATEIbHON CTATUCTUKH.

N3yuenne apudmernueckoro marepuana HAYMHAECTCS CO CHCTEMATH3allMM W DPAa3BUTHUsSI 3HAHUU O
HaTypaJdbHBIX YHWCIAX, TMOJYyYEeHHBIX B HaYadbHOW 1mKosie. [Ipu STOM  COBEpIIEHCTBOBAHHE
BBIYUCITUTEIIFHON TEXHUKU W (POPMUPOBAHME HOBBIX TEOPETUUYECKUX 3HAHWUU COYETAETCS C Pa3BUTHEM
BBIYUCITUTEIIFHON KYJIBTYPBhI, B YaCTHOCTH C OOyde€HHWEM MPOCTEHIINM TpuéMaM TPUKUAKA U OICHKH
pe3ynbTaToB BbIUKMCIeHUI. M3ydyeHne HaTypaibHBIX 4YHCENl MpOJoJDKaeTcs B O Kiacce 3HAKOMCTBOM C
HavyaJIbHBIMU MOHSATHUSMU TEOPUH JEITUMOCTH.

Jpyroit KpynHbIi OJOK B cCOoIepkaHWHM apu(dMETHUECKOW JUHUH — 1TO ApoOu. Hauano wmsydeHus
OOBIKHOBEHHBIX M JACCSITHYHBIX IPOOEH OTHECEHO K 5 KIaccy. DTO MEePBBIN dTall B OCBOSHUU JApo0Oeii, Koria
MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU HJESIMH, TMOHATHSAMH TeMbl. [Ipm 53ToM paccmoTpeHue
OOBIKHOBEHHBIX JApOOCH B TOJHOM OOBEME MPEAIIECTBYET HM3YUYCHHUIO JACCATHYHBIX ApOOeH, dTO
1enecooOpazHo € TOYKM 3PEHUS JIOTMKU H3JI0KEHUS YHCIOBOW JIMHUHM, KOTJa MpaBWiia JIEHCTBUN C
JNECSITUYHBIMH APOOSIMHU MOXKHO OOOCHOBATh Y€ HM3BECTHBIMU aJrOPUTMaMU BBITIOJHEHHUS JEHCTBUIM C
OOBIKHOBEHHBIMU APOOSIMU. 3HAKOMCTBO C JECATUYHBIMH JPOOSIMU pPacCIIUPSET BO3MOKHOCTU IS
MOHUMAaHUs 00y4YaIOUIMMUCS MPUKIAJAHOTO PUMEHEHHUS HOBOW 3alMCH MIPU U3YYEHUU IPYTHUX MIPEAMETOB
U TNpH OPaKTHYECKOM ucnoib3oBaHuu. K 6 kiaccy oTHecEH BTOpoOil 3Tam B U3ydyeHUHM ApoOeid, rae
MIPOUCXOJUT COBEPILICHCTBOBAHME HABBIKOB CPAaBHEHUS U MpeoOpa3oBaHus ApoOed, OCBOCHHE HOBBIX
BBIYMCIUTENBHBIX AITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIUMCICHUN, B TOM YMCJIE 3HAUCHUN BBIPAKCHUIA,
coJiepKalIuX U OOBIKHOBEHHbBIC, U IECATUYHBIC JPOOU, YCTAHOBJICHHUE CBS3EH MEXy HUMHU, PACCMOTPEHHE
npuEéMOB pellieHus 3aa4d Ha ApoOu. B Hadase 6 kacca mpoOUCXOIUT 3HAKOMCTBO C TIOHSATHEM MPOIIEHTA.

Oco0OeHHOCTBIO M3YYEHHUS MOJIOKHUTEIbHBIX W OTPHUIATENBHBIX YHCEN SBISETCS TO, YTO OHHM TaKkKe
MOTYT paccMaTpUBaThHCS B HECKOJIBKO 3TanoB. B 6 kinacce B Havane u3ydeHus tembl «llonoxxurensHbie u
oTpulaTeNIbHbIE 4YHCIa» BbLaensercs noarema «llempie uymcna», B pamMKax KOTOPOMl 3HAKOMCTBO C
OTpUIIATENILHBIMH YHCIAMH U ACUCTBUSMHU C TIOJIOKUTEIBHBIMU U OTPULATEIbHBIMUA YUCIAMH TPOUCXOIUT
Ha OCHOBE COJIEP>KATEJIbHOTO MOAXO0JA. DTO MO3BOJISIET HAa JOCTYIHOM YPOBHE MO3HAKOMUTH y4YalIUXCS
MPAKTUYECKH CO BCEMH OCHOBHBIMU TOHSATHUSMH TEMBI, B TOM YHCIE M C MpaBHJIaMU 3HAKOB MpPH
BBITIOJTHEHUH apuMeTHuecKux aercTBuil. M3yueHne pallMoHANbHBIX YHCENl Ha 3TOM HE 3aKOHUYUTCS, a
OyZeT NpOJOKEHO B Kypce anreOpsl 7 Kiacca, UYTO CTaHET CIEIYIOIIMM TPOXOJOM BCeX
MPUHIUIHATBHBIX BOIMPOCOB, TEM CaMbIM pa3JielieHue TPYJHOCTEH oOyierdaeT BOCHpPHITHE MaTepuana, a
pacmpesienieHue BO BpeMEHH CIIOCOOCTBYET MPOUYHOCTH MPHOOPETAEMBIX HABBIKOB.

[Ipu 0OydeHun pelieHUI0 TEKCTOBBIX 3a7ad B 5-0 Kjaccax HCMONB3YIOTCA apuPMeTHUYecKue MpUEMBI
pemieHus. TekCTOBBIE 3aJaud, peliaeMble MPH OTPaOOTKE BBHIYMCIUTENBHBIX HAaBBHIKOB B 5-6 Kiaccax,
paccMaTpuBalOTCA 3a7aud CIEAYIONIMX BHUIOB: 33/1a4d HA JBIDKCHHE, Ha YacTH, HAa TIOKYIKU, Ha paboTy U
MIPOU3BOJIUTENBHOCTh, HA TMPOILICHTHI, HA OTHONIIEHHS W mpomopiuu. Kpome TOro, oOydaromiuecs
3HAKOMSTCA C TpUEMaMH pelIeHHs] 3a1ad mepedopoM BO3MOXKHBIX BapHaHTOB, ydarcs paboTaTh ¢
uHpopmManuei, mpecTaBlIeHHON B (popMe TaOIuUIl UK JHATrPaAMM.



B paboueii mnporpamme mnpenycMOTpeHO (OPMHPOBAHHWE TPOTEACBTUYECKUX —alNreOpanyecKux
npeacTraBieHuid. bykBa kak CMMBOJI HEKOTOPOTO YHCJa B 3aBUCHUMOCTH OT MAaT€MaTHYECKOTO0 KOHTEKCTa
BBOJMTCS TIOCTETIEHHO. ByKBEHHAss CHMBOJIMKA IIMPOKO HCIIOJIB3YETCS MPEXKJIE BCETO JUISl 3alMCU OOIIHUX
YTBEP)KICHUNH M TMPEUIOKEHUH, (OpMyJl, B YaCTHOCTU JUIS BBIUYMCIICHHS T'€OMETPUYECKUX BEIHYHH, B
Ka4eCTBE «3aMECTHTES» YUCIIA.

B kypce «Matematuku» 5-6 KJIacCOB MpeJICTaBlIeHA HATJIAHAS T€OMETPHS, HallpaBJIeHHAst HA Pa3BUTHE
00pa3HOTO MBIIUIEHHS, IPOCTPAHCTBEHHOTO BOOOpaKEHUs, M300pa3UTEIbHBIX YMEHUH. DTO BaXKHBIN dTAIll
B M3YYCHHH T'€OMETPUH, KOTOPBIH OCYIIECTBISIETCS HAa HATJISAHO-TPAKTUYECKOM YPOBHE, ONMUpPAETCS Ha
HarJsIHO-00pa3Hoe MBIIUIEHHE OOydaromuxcs. bonbias poinb OTBOAMTCS MPAKTUYECKON AEATENbHOCTH,
OTIBITY, SKCHEPUMEHTY, MOAeTpoBanuio. O0ydaronirecs 3HaKOMATCS ¢ TEOMETPUIECKUMHU (UTypaMu Ha
IUIOCKOCTH W B TMPOCTPAHCTBE, C WX MNPOCTEHIIUMHU KOH(UTYparusMH, ydaTcsi H300pakaTh HMX Ha
HEJIMHOBAHHOM M KJIeT4aToM Oymare, paccMaTpHuBarOT UX IpocTeiiine cBoiicTBa. B mpouecce m3zyueHus
HATJISTHOM TeOMETPUH 3HAHUS, MOJTyYeHHbIE 00yJaloIMMUICS B HAYIBHOW LIKOJIE, CHCTEMATU3UPYIOTCS U
PacIINPSIOTCSL.

2. MECTO YYEBHOTI'O KYPCA B YYEGBHOM IUVIAHE

CornacHo y4eOHOMY TUTaHy B 5-6 Kjaccax HM3ydaeTcs MHTEIPUPOBAHHBIN mpeamer «MaremaTukay,
KOTOPBIM BKIIFOYAET apU(PMETUUECKUN MaTepuasl U HarjsJHYI0 T€OMETPHUIO, a TaKXKe IMPOIeIeBTUUECKUE
CBEICHUS U3 aJreOpbl.

VY4eOHbI TUTaH Ha W3y4YeHHWE MaTeMaTUKH B 5-6 Kilaccax OTBOIUT 5 y4eOHBIX YacoB B HENENIO B
TEYCHHE KaKJIOTO rojia o0ydeHus, Bcero 340 yaeOHBIX 4acoB.

3. COAEPKAHUE YYEBHOI'O KYPCA "MATEMATHUKA"

5 kuaace

HartypaabHble ync/ia v HYJIb

HatypanbHoe uucio. Pan narypanbsbsix yncen. Yucio 0. M306paxenne HaTypalbHBIX YHCEN TOYKaMU
Ha KOOPJAMHATHOW (uucioBoi) mpsimoil. [lo3urmoHHas cuctema cyuclieHus. Pumckas Hymeparus Kak
IpUMEpP HEMO3WLMOHHOM CUCTeMbl cuMciieHus. JlecatnuHass cucrema cuucieHus. (CpaBHeHHe
HaTypaJIbHbIX 4YHCEJl, CpaBHEHHE HaTypaibHbIX uHucel ¢ HyléM. CnocoObl cpaBHeHusa. OKpyrieHue
HaTypaidpHbIX yucen. CloKeHHe HATypaJIbHBIX YMCEI; CBOMCTBO HYJIA NPU CI0KEHUU. Bprunranue Kak
neicTBre, OOpaTHOE CIIOKEHHMIO. YMHOXKEHHE HaTypalbHBIX YHCEN; CBOWCTBA HYyJs M €AMHUIBI TpU
yMHOXeHUU. [leneHue kak aeicTBue, oOpaTHOE YMHOXKEHHIO. KOMIIOHEHTHI JEUCTBUM, CBSI3b MEXKIY
Humu. [IpoBepka pesynbrata apuMeTHIecKoro nercTBus. [lepemMecTuTelbHOE U COYeTaTeIbHOE CBOKMCTBA
(3aKOHBI) CIOXKEHUSI U YMHOXKEHUS, paclpeAeuTeIbHOe CBOMCTBO (3aKOH) yMHOKeHus. Mcmonb3oBaHue
OykB ansi 0003HAYEHMsS] HEM3BECTHOIO KOMIIOHEHTAa W 3allUCU CBOMCTB apu(METHYECKHX ICHCTBHIA.
Jlenutenn M KpaTHbIE YHUCIA, pa3jiokeHHE Ha MHOkuUTemu. IIpocteie M cocraBHble uuncna. llpusnaku
nenuMocTtH Ha 2, 5, 10, 3, 9. llenenue ¢ ocratkoM. CTeneHb C HATypaJIbHBIM MTOKa3aTesieM. 3auch YUCia B
BHJIE CYMMBI Dpa3psAHbIX cilaraeMbix. YHCIOBOE BbIpaKeHHE. BbIUMClIeHHE 3HAYEHUH YHCIOBBIX
BBIPAKEHUI; IOPSAIOK BBINIOIHEHUS AeCTBUM. Vcnonb30BaHMEe MIPU BBIYUCICHUAX NEPEMECTUTENIBHOIO U
COUETATENILHOTO CBOMCTB (3aKOHOB) CI0XKEHUS M YMHOXKEHUS, pACIPEICIUTEIHHOIO CBOMCTBA YMHOXKEHHUS.

Apoou

[IpencraBienue o ApoOU Kak crocoOe 3anucy YacTu BenuyuHbl. OObIKHOBEHHBIE ApoOu. [IpaBunsHbie 1
HenpaBwiIbHbIe JpoOu. CMmemnanHas qpoOb; MPEICTaBICHHUE CMEIIaHHOW IpoOu B BUAE HEMPaBUILHOMN
IpoOu U BBIAENCHUE LIEJIOW YacTH YHUCla U3 HEempaBUIbHOU npobu. M3o0pakeHue apobOel ToukamMu Ha
yrcnoBoi mpsmoil. OcHoBHOe cBoiicTBO Apoou. Coxpaienue apo6Geil. IIpuBenenue apoOu K HOBOMY
3HameHarento. CpaBHeHue npoOeil. CnoxeHHe W BBIYMTAHUE OpoOeil. YMHOKeHHEe U JAelieHue ApoOei;
B3aUMHO-00paTHbIe ApoOH. HaxoxaeHue 9acTd IIENoro M ILeNoro mo ero yactd. JlecaTuyHas 3amuch
npob6eii. IIpeacraBnenue aecATUYHON poOH B Buie OOBIKHOBEHHOW. M300paxkeHHe NECATHYHBIX IpoOeit
TOYKAMH Ha YHUCIOBOW mpsMoil. CpaBHEHHE MAECATUYHBIX ApoOel. ApudmeTudyeckne ACUCTBUS C
JEeCSITUYHBIME JIpo0siMu. OKpyTIeHHEe NECITUUHBIX APOOei.

Pelenue TeKCTOBBIX 32124

Pemenne TekcToBBIX 3a/1a4 apuMeTHUecKuM criocoboM. Pemenne gorumdeckux 3anad. Permenne 3amau
nepebopoM BceX BO3MOKHBIX BapHaHTOB. MCIoyIb30BaHKME TIPU PEIICHUH 3a/1a4 TaOIuIl U cxeM. Pernenue
3a/1a4y, COJEpPKAIIMX 3aBUCHMOCTH, CBS3bIBAIOIIME BEJIWYMHBI: CKOPOCTb, BpPEMs, PpAacCTOSHUE; IIEHA,
KOJIMYECTBO, CTOMMOCTh. EJMHUIBI U3MEpPEHUs: Macchl, 00bEMa, [IEHBI, PACCTOSIHUS, BPEMEHU, CKOPOCTH.
CBsi3b MEXKAYy €IWHUIAMU U3MEPEHHs KaXJ0M BeNUYUHBL. PerieHne OCHOBHBIX 3a/ad Ha JpOOH.
[IpencraBienne qaHHBIX B BUAE TAOIUIl, CTOIOYATHIX JUArpaMM.

Harasgnas reomerpust



Harnsaneie npenctaBieHust o Gpurypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIy4, YroJj, JIOMaHasi,
MHOTI'OYTOJIbHUK, OKPYKHOCTb, Kpyr. Yrous. IIpsamo#, ocTpelif, Tynmol M pa3BEPHYTBIM yribl. JlnuHa
OTpe3Ka, METPUYECKUE €IUHUILbl JIUHBL J[IuHA JOMaHOH, mepUMETp MHOrOoyrojpHuka. M3mepenue u
MIOCTPOEHHE YIJIOB C MOMOIIBIO TpaHcHopTupa. Harmsiuele mpenacraBieHus o (urypax Ha IUIOCKOCTH:
MHOTOYTOJIbHUK; TPSMOYTOJIbHUK, KBaJpaT; TPEyrojdbHUK, 0 paBeHCTBe ¢uryp. M3zobpaxkenue ¢uryp, B
TOM yHclie Ha kierdyaroil Oymare. Iloctpoenue koHdurypanuii u3 yacteil HpsMOi, OKPYKHOCTH Ha
HEJIMHOBAHHOM W KieryaTod Oymare. lcmonb3oBaHuE CBONCTB CTOPOH M YIVIOB IPSIMOYIOJIBHUKA,
kBajpara. [lnomans npsMOyrojibHUKa U MHOTOYIOJIbHUKOB, COCTaBJICHHBIX U3 NPSAMOYTOJbHUKOB, B TOM
yrucae ¢Guryp, m3o0pak€HHBIX Ha KieTdato Oymare. Enunuiel m3mepenus momanu. HarmsmHbie
MPEJCTaBICHNUS O MPOCTPAHCTBEHHBIX (PUTYpax: MPsIMOYTOJIBHBIN Mapajuiesenunesi, Kyd, MHOTOTpaHHUKH.
N300pakenue mpocTeiimnx MHOTOTpaHHUKOB. Pa3BépTku kyba m mapamienenunena. Co3mganue mMozemne
MHOTOTpaHHUKOB (M3 Oymaru, TIPOBOJIOKM, TIulacTWiIMHA U Ap.). OOBEM  MPAMOYTrOJILHOTO
napajienenunesna, kyoa. Enuaunbl n3mepenns o0béma.

6 xacc

HarypajbHble ynciaa

Apudmernueckue AEUCTBHUS C MHOTO3HAUHBIMU HATypalbHBIMU 4YHCIaMH. YHCIOBBIE BBIPAKEHUS,
MOPSIIOK JEMCTBUI, MCHOJb30BaHUE CKOOOK. Vcmosib30BaHMEe MpPH BBIYMCIEHUSX MEPEMECTUTEIBHOTO U
COUETATENIbHOTO CBOMCTB CIIO)KEHHS M YMHOXEHHS, pacHpeleuTeNIbHOIO CBOWCTBA YMHOXKEHHUS.
OxpyrieHne HaTypalbHbIX 4Hcenl. JlenuTenu W KpaTHble 4YMcia; HauOOJbIIMK OOMMHM Jenutens H
HauMeHblee obliee KpaTHoe. J|eMMOCTh CYMMBI U ITpou3BeieHus. JlejeHne ¢ 0cTaTKoM.

Apoodu

OObIKHOBEHHasi JIpoOb, OCHOBHOE CBOMCTBO JpoOu, cokpauieHue apoOeil. CpaBHeHue U
ynopsijounBanue apobei. Pemienne 3agauy Ha HaXOXKIEHHE YacTU OT IEJIOTO W LEJOr0 MO €ro YacTH.
JpoOHoe umcno Kak pe3ynbTar neneHus. [IpeicraBieHue ASCITUYHOW NIpoOW B BHJIE OOBIKHOBEHHOMU
poOu ¥ BO3MOXXHOCTH MPEACTABICHUS OOBIKHOBEHHOM NpoOH B BHUJIE ACCATUYHON. JlecATHUHBIE qpOOH U
MeTpuyeckas cucremMa mep. ApudmMerndeckue NeMCTBUS M YHCIOBBIE BBIPAKEHHUS C OOBIKHOBEHHBIMH U
JNEeCATUYHBIMU  ApoOsmu. OTHomeHue. JleneHne B JaHHOM OTHOIIEHMHM. Macmrad, mnponopuus.
[Ipumenenne nponopiuii npu pemeHnu 3agad. [lonstre npouenta. Beiuncienne npoueHTa OT BeTUYUHbI
U BEIMYUHBI MO €€ MpOLEHTy. BbIpakeHHE NPOLEHTOB NECATUYHBIMM JApoOsiMu. PemieHue 3amad Ha
IIPOLIEHTHL. BBIpa)keHNE OTHOLIECHNUS BEIUYUH B IIPOLICHTAX.

ITost0KUTENBHBIC U OTPHIATEIbHBIC YHCIA

[lonoxwurenpHple W oOTpuuaTelbHble uucna. llenble uymcna. Mopaynbe uucna, reoMeTpuYecKas
MHTepHpeTanus Moayis yucia. M3o0paxkeHue yncen Ha KOOPAUHATHON NpsAMoil. UKCI0BbIE TPOMEXYTKH.
CpaBHeHue uucen. Apudmerudyeckue ACHCTBUA € MOJOXKHUTEIbHBIMM M OTPULATEIbHBIMHU
yuciaamu. [IpsMoyronpHas cuctemMa KOOpAMHAT Ha IUIOCKOCTH. KOOpAMHATBI TOYKM Ha IUIOCKOCTH,
abciucca u opauHata. [loctpoeHne Touek u GUryp Ha KOOpAMHATHOM MJIOCKOCTH.

bykBeHHbIE BbIpa:KeHU S

[Ipumenenne OykB Juid 3alMCH MaTeMaTHYECKMX BbIpaXeHUH U mnpemioxeHuid. CpoiicTBa
apupMeTHyecKuX JelcTBUi. ByKBEeHHbIE BBIpQ)KEHHSI M YHCIIOBBIE MOJICTAHOBKU. ByKBEHHbIE PaBEHCTBa,
HaXO0XJICHUE HEU3BECTHOro KoMIoHeHTa. PopMyibl; GOpMyIibl IEpUMeTpa U IUIOMAAN IPSIMOYTOJIbHUKA,
KBaJpaTa, 00bEMa napasuienenumnesa u Kyoa.

Penrenne TeKCTOBLIX 32124

Pemienue TekcTOBBIX 3a/1a4 apupmMeTHudeckuM criocoOoM. Pemenue noruueckux 3aznad. Pemenue 3amau
nepedopoM BceX BO3MOXKHBIX BapHaHTOB. PelieHue 3amad, cojepiKallluX 3aBHCHMOCTH, CBS3BIBAIOIINX
BEJIMYMHBI: CKOPOCTb, BpPEMS, PaCCTOSIHUE; 1IE€HA, KOJNYECTBO, CTOMMOCTD; ITPOU3BOANUTENBHOCTD, BPEMS,
00bEM paboThl. EAMHHUIIBI H3MEPEHNUs: MacChl, CTOUMOCTHU; PACCTOSHUS, BpeMEHH, CKOpOoCTU. CBSA3b MEXKY
€IMHHULIAMHA H3MEPEHHs KaXJIOoW BenuuuHbl. Pemenue 3agad, CBSA3aHHBIX C  OTHOLICHHEM,
IPONOPLHMOHATBHOCTBIO ~ BEJIMYMH, TMPOLIEHTAMHU; peIIeHHe OCHOBHBIX 3ajJad Ha Jpobu U
nporeHThl. OleHKa W TNPUKUAKA, OKpyriieHue pesynbrata. CocTaBlieHHMEe OYyKBEHHBIX BBIPRKEHHUH 110
ycioBuio 3ajaun. [lpeacraBnenue JaHHBIX C MOMOINBIO Tabiui U auarpamMMm. CronluaTbie AMarpamMMbl:
YTEHHE U NOCTpOeHUE. YTeHNe KpyroBbIX AUarpamM.

Harasanas reomerpus

Harnsanele npenctaBieHust o Gpurypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIy4, YroJj, JIOMaHasi,
MHOTOYT'OJIbHUK, YETBIPEXYIOJBHUK, TPEYTOJIbHHUK, OKPYKHOCTb, Kpyr. BzanMHOe pacrnosiokeHue AByx
IPSIMBIX Ha IUIOCKOCTH, NapajuleibHbIE MPSAMBIE, NEPIEHAUKYIApHBIE NpsiMble. M3MepeHne paccTosHMMA:
MEXKIy ABYMs TOYKaMH, OT TOYKH O IPsMOM; JJIMHA Maplipyra Ha KBajpaTHoOU cerke. M3mepenue u



IIOCTPOCHHUE YIJIOB C MOMOIIBIO TPAHCIOPTHUPA. BUABI TPEYrOJIBHUKOB: OCTPOYTOJIBHBIH, NIPSMOYTOJIbHBIMN,
TYIOYTOJIbHBII; pPaBHOOEIPEHHBIN, PaBHOCTOPOHHUM. UeThIpEXYrOJbHUK, IPUMEPBI YETBIPEXYTOJIbHUKOB.
[IpssMOYronbHMK, KBaIpaT: MCIOJb30BaHUE CBOIMCTB CTOPOH, YIJOB, auaroHaneid. M3oOpaxenue
reoMEeTpUYecKuX (PUryp Ha HEIMHOBAHHOW Oymare ¢ MCHOJb30BAHWEM LMPKYIS, JTUHEWKH, yroJbHHKA,
tpancnoptupa. I[loctpoenuss Ha kieryaroii Oymare. [lepumerp MHOroyrospHHKa. [loHsTHE mIOUIANU
¢burypsr; enuHULBI U3MepeHus iomaay. [Ipudbmokénnoe n3mepenue wiomaan Guryp, B TOM 4Hcie Ha
KBagpaTHOW cerke. llpubmmkEéHHOE W3MEpeHHe UIMHBI OKPYXKHOCTH, Iuomaau Kpyra. CHMMeTpus:
LEHTpaJIbHAsi, OceBas H 3epKaibHas cuMMeTpuu. [loctpoenne cummerpuuHbix ¢uryp. Harnsmasie
NPEJCTAaBICHUS O TMPOCTPAHCTBEHHBIX (UTypax: mNapaiesnenunen, KyO, mpu3Ma, MUpaMuaa, KOHYC,
IAHAP, map u chepa. M3o0pakeHne nmpocTpaHcTBeHHBIX (puryp. [Ipumeps pa3BEPTOK MHOTOTPAaHHUKOB,
mmHApa U koHyca. Co3manue MoJeneil mpocTpaHCTBEHHBIX Guryp (13 Oymaru, IpOBOJIOKH, TUIACTHINHA
u ap.). [oustre 00bpéMa; eTMHALIBI H3MEpeHUs 00bEMa. OOBEM MPSAMOYTOIBHOTO MapalIesienumeaa, Kyoa.

4. INTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJbBTATbBI OCBOEHUSA

PABOYEH MPOI'PAMMBI KYPCA

JIMUHOCTHBIE PE3YJIbTATHBI

JInuHOCTHBIE pe3ybTaThl OCBOGHUS MpOrpaMMbl yuyeOHOro npeamera «Marematuka» B 5—6 Kiaccax
XapaKTEPU3YIOTCS:

IMaTpuoTnyeckoe BOCIUTAHUE:

MPOSIBJICHUEM HHTEpeca K NPONUIOMY U HACTOAINIEMY POCCHUCKON MaTeMaTHUKH, II€HHOCTHBIM
OTHOIIIEHUEM K JIOCTHKEHHSIM POCCHUHUCKMX MATEeMaTUKOB M POCCHUIMCKOM MaTEeMaTHYECKOW NIKOJbI, K
WCTIOJIb30BAHUIO ATHX JOCTIKEHUM B IPYrUX HayKaxX W MPUKIAIHBIX chepax.

I'pa:knanckoe ¥ 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBHITIOJIHEHUIO OOS3aHHOCTEH TpakJIaHWHA U PEaIM3alldd €ro TpaB, MPEICTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3TUYHBIX CTPYKTYP, SBICHUN, MPOIETYP TPAKTAHCKOTO
oOuiecTBa (BbIOOPHI, OMIPOCHI U TIP.);

TOTOBHOCTBIO K OOCYXJCHHUIO 3THYECKUX MpoOJeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JOCTH>KEHUI HAYKH, OCO3HAaHUEM Ba)KHOCTH MOPAIbHO-3TUYECKHUX IPUHIUIIOB B AESATEIBHOCTH YYEHOTO.

TpynoBoe BocnuTanue:

YCTaHOBKOW HAa aKTUBHOE€ Y4aCTHE B PEIICHUU MTPAKTUYECKUX 3a/1a4 MaTEMATUYECKOW HAaIPaBIEHHOCTH,
OCO3HAHHMEM BaXKHOCTH MAaTE€MaTHYEeCKOro OO0pa30BaHMs HA MPOTSHKEHUU BCEW KU3HU JUISl YCHEIIHON
npodeccruoHaIbHON 1eATENbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUIA;

OCO3HAHHBIM BBIOOPOM M TOCTPOEHHEM HHIUBUIAYATbHOW TPACKTOPUH OOpa30BaHMSI U >KU3HEHHBIX
IUIAHOB € YYETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYeCKoe BOCIIUTAHUE!

CIOCOOHOCTBIO K AMOLMOHAIILHOMY M 3CTETHUYECKOMY BOCHPUATHUIO MaTEMaTHYECKUX OOBEKTOB, 3ajad,
peuieHui, pacCcyX1eHH; YMEHHUIO BUJETh MaTEMATUYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

LleHHOCTH HAYYHOI'O NTO3HAHHUA:

OpUEHTAIle B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJICTaBICHHH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS YE€JIOBEKa, MPUPOABI U OOIIeCTBa, MOHUMAHHEM MaTeMaTUYeCKOW HayKH Kak
cdepbl 4eTTOBEUECKOH AeITeIbHOCTH, 3TAMOB €€ pa3BUTHS U 3HAYMMOCTH JIJIsl Pa3BUTHSI LIUBUITU3AIUY;

OBJIQJICHUEM SI3bIKOM MAaTEMAaTUKU U MAaTEMaTUUYECKOU KyJIbTYpOU KaK CPeJCTBOM MO3HAHUS MUPA;

OBJIQJICHUEM MPOCTEHIIIMMU HaBbIKAMH UCCIIEA0BATEIbCKOMN ACSITEIIbHOCTH.

dusuyeckoe BocnuUTaHue, (opMHpoBaHHEe KYJbTYPbl 3A0POBbS H  3MOIHOHAJIBLHOIO
Os1aromosy4usi:

TOTOBHOCTHIO MPUMEHSTh MATEMAaTUUYECKUE 3HAHUSI B MHTEpPECaX CBOETO 3/10POBbs, BEJACHHS 3J0POBOTO
oOpa3a »u3HH (30pOBO€ TNHTaHHE, COATAHCUPOBAHHBIM PEXHM 3aHATHH M OTIbIXa, PETyIsIpHas
(buznueckas akTUBHOCTD);

c(hOpMUPOBAHHOCTHIO HaBBbIKa pedIeKCUU, MPU3HAHUEM CBOErO MpaBa Ha OLIMOKY W TAaKOTO K€ MpaBa
JIPYroro 4eyioBeKa.

JK0JI0THYeCKOe BOCIIUTAHHE:

OpUEHTAIe Ha MpUMEHEHHE MaTEeMaTHYeCKUX 3HAHUU U PelIeHus 3a1ad B 00JacTU COXPaHHOCTH
OKpYXalollled cpejpl, IJAHUPOBAHUS IMOCTYNKOB M OLIEHKM HX BO3MOXHBIX TMOCIEICTBUM s
OKpY’KaroLen Cpeibl;

OCO3HAHHEM TTI00aTHHOTO XapaKTepa SIKOJIOTHIECKUX MPOOIEM U IyTeH UX PEIICHHUS.

JINYHOCTHBIE pe3yJbTaThl, O0ecNeYUBAKIIUE AJANTANMI0 O0yYaAKOLIerocsi K HM3MEHAIIUMCS
YCJI0BHAIM COLMATBHOM M NPUPOAHON cpeabl:



TOTOBHOCTBIO K JICHCTBUSM B YCJIOBHSX HEONPEACNEHHOCTH, TMOBBIIMICHHIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYI0 JEATEIIbHOCTh, B TOM YHUCJIC YMEHUE YUUTHCS Yy JAPYrUX JIOACH,
prOOpeTaTh B COBMECTHOU JIEATEIIPHOCTH HOBBIC 3HAHMSI, HABBIKM U KOMITIETCHIIUU U3 OIBITA JPYTUX;

HEO0OXOIMMOCTBhIO B ()OPMUPOBAHUM HOBBIX 3HAHHM, B TOM 4YHCIe (OPMYIHPOBATH WUJICH, MOHSTHUS,
TUNOTE3bl 00 OOBEKTaX U SBJICHHUSX, B TOM 4YHCIIE paHee HEU3BECTHBIX, OCO3HABATh JC(HUIUTHI
COOCTBEHHBIX 3HAHUW M KOMIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHUE;

CIOCOOHOCTBHIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIMIO KaK BBIZOB,
TPEOYIOIMI KOHTPMEpP, KOPPEKTHPOBATh INPUHUMACMbIC PEIICHUS W ACUCTBHS, (DOpMyIHpoBaTh H
OIICHUBATH PUCKH U MOCIEICTBUS, POPMUPOBATH OIIBIT.

METAINIPEAJMETHBIE PE3YJIbTATDI

MertanpeaMeTHbIe pe3yabTaThl OCBOSHHUS MPOrpaMMBI ydeOHoro mpeamera «Martemaruka» B 5—6
KJlaccax XapaKTepU3YIOTCS OBJIAJIEHUEM YHUBEPCATILHBIMU NO3HAGAM ENbHBIMU OCUCMBUIMU,
VHUBEPCATbHLIMU KOMMYHUKAMUGHBIMU OCUCMBUAMU U YHUBEPCATIbHBIMU PEZYIAMUGHBIMU OeUCEUIMU.

1) YHuusepcanvuvie noznasamenvhsle oeticmsus ~ obecneuusarom  opmuposanue  6aA308bix
KOCHUMUBHBIX NPOYECCo8 00yUaouuxcs (0c6oenue Memooo8 NOZHAHUS OKPYHCAIOUIe20 MUpa, npuUMeHeHue
JI02UYECKUX, UCCIe008amMeNbCKUX onepayuil, ymeHul pabomams ¢ ungopmayueti).

Ba3oBble joruveckue aeicTBUA:

e  BBIBIATH M XapaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKH MATEMATHYECKUX OOBEKTOB, TMOHSTHH,
OTHOIICHHUIA MEX/Ty MIOHATUSIMU;

e (opMyIHpPOBATH ONPEICICHHS TIOHATHH; YCTaHABINBATE CYIIECTBEHHBINA MPU3HAK KIaCCH(DHUKAIIH,
OCHOBAHUS JTsT 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPHH ITPOBOIMIMOTO aHAJIH3a,;

e  BOCIPHHHMATh, (OPMYJIUPOBATh W  MPEOOPa3OBBIBATH  CYXKICHHS: yTBEPAWUTCIbHBIC U
OTpHUIATENIbHBIC, SIMHIUYHBIC, YACTHBIC B 00ITHE;

e  YCIIOBHBIC, BBISIBIISITH MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (aKTax,
JAHHBIX, HAOTFOJICHUSX U YTBEPKJICHUSX;

e  IpemjaraTh KpUTEPUU JJISl BBISBICHHS 3aKOHOMEPHOCTEHN U MIPOTUBOPEUHIL;

e JeNaTh BBIBOJABI C UCIHOJB30BAaHUEM 3aKOHOB JIOTUKH, JAEIYKTUBHBIX W HHIYKTUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH TT0 aHAJIOTHH;

e pa3bupaTh JOKa3aTENbCTBA MATEMaTUYECKUX YTBEPXKICHWHM (TpsSMbIE M OT MPOTUBHOTO),
MPOBOJUTH CAMOCTOSATEIBHO HECIIOKHBIE JI0Ka3aTeNbCTBA MaTeMaTH4ecKHX (akToOB, BBICTPAUBATDH
apryMeHTal1I0, TPUBOIUTH PUMEPHI U KOHTPIPUMEPHI;

e 00OCHOBBIBaTH COOCTBEHHBIC pACCYKIECHHS, BBIOMpATh CHOCOO pelieHus Yy4eOHOW 3aaauu
(cpaBHUBaTh HECKOJbKO BAapUAaHTOB pEUICHHs, BBIOMpaTh Haubojee MOAXOAAIIUNA C  Y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble nccienoBarebCcKHe NeliCTBHA:

e  HCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHMUS,

e (opmynupoBaTh BOIPOCH], (UKCHpyIOIIHE HPOTUBOPEUYHE, MpOOJIEeMy, CaMOCTOATEIbHO
yCTaHaBIUBATh UCKOMOE U JJaHHO€, (OpMHUPOBATH TUIIOTE3Y,

e  ApPryMEHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;

e TMPOBOJHUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IJIaHY HECJOKHBIM 3KCIIEPUMEHT, HeOOJIbIIoe
UCCIIEIOBAaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4eCKOro OOBEKTa, 3aBHUCHMOCTEHl OOBEKTOB
MeXay co0oii;

e  CaMOCTOATENbHO (OpPMYIHpPOBaTH OOOOIIEHHS W BBIBOABI MO pe3ylbTaTaM MPOBEAEHHOTO
HaOMIOJIEHUS, UCCIIEJIOBaHUS, OIEHHBATh JJOCTOBEPHOCTH TMIOJYUYEHHBIX pPE3yabTaTOB, BBIBOJAOB H
0000111eHI; TPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIlecca, a TAK)KE BBIABUTATh MPEOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Padora ¢ undpopmanueii:

e BBIBISTH HEJOCTATOYHOCTh M M30BITOYHOCTH MH(POPMAIIUU, TAaHHBIX, HEOOXOIUMBIX JUISl PEIICHUS
3a/1a4u;

e  BHIOWpaTh, AHAIU3UPOBATH, CUCTEMATU3UPOBATh M WHTEPIPETUPOBATh MH(POPMAIHIO PA3THUHBIX
BUJIOB ¥ JOPM TMpEACTABICHUS;

e  BBIOWpaTh (HopMy IpeacTaBieHUs UHPOPMAIUH M WLTIOCTPUPOBATh pelIaeMble 3a/1a4ll CXeMaMH,
JrarpaMMamu, HHOU rpaduKoil ¥ uX KOMOMHAIIMSIMU;

e OIEHHMBATh HAA&HKHOCTh HMHPOPMAIUU TO KPHUTEPUSM, TNPEUIOKECHHBIM Y4YUTEIeM WU
c(hOpMyTUPOBAHHBIM CAMOCTOSITEIHHO.



2) VHueepcanvHvle KOMMYHUKAMUGHbIE Oelicmeusi 0becneuusaiom cQoOpMUpo8aHHOCMb COYUATbHBIX
HABLIKO8 00Y4aAIOUWUXCHL.

OO0wmenne:

e  BOCIIPHUHHUMATH U GOPMYIHPOBATH CYXJACHUS B COOTBETCTBHUHU C YCIOBHSIMU U LETSIMU OOIICHHUS,

e  SICHO, TOYHO, TPAaMOTHO BBIPAXaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MUCbMEHHBIX TEKCTaX, /1aBATh
MOSICHEHHsSI TI0 XOJIy PElICHMs 3a7add, KOMMEHTHPOBATh MOJYYCHHBIH pE3yJbTaT; B XOJ€ OOCYKIEHUs
3aJaBaTh BOIMPOCHI IO CYLIECTBY 00CYKAaeMO# TeMbl, TpoOIeMbl, peraeMoil 3a1auu, BEICKa3bIBaTh UJIEH,
HalleJICHHbIE Ha TIOUCK PELICHNUS,

e  COIOCTAaBIATh CBOU CYXIEHUS C CYXJCHHSIMHU JPYrUX YYaCTHUKOB JHUANIOTa, OOHApYXWBATh
pa3IM4Mue U CXOACTBO MO3ULIN;

e B KOPPEKTHOU GopMe HOpMyYITHpPOBATh Pa3HOTIACHUS, CBOU BO3PAKCHHUS;

e  MPEJCTABIATH PE3YJIbTATHI PEIICHUS 33J1a4H, SKCIIEPUMEHTA, UCCIICIOBAHUS, TPOCKTA;

e  CaMOCTOATENHLHO BbIOMpATh (POpMAT BHICTYIICHUS C YYETOM 3a7a4 MPE3EHTAIMU U 0COOEHHOCTEH
ayJIUTOPHUH.

CoTpyaHunuecTso:

e  TMOHMMATh M UCIOJH30BATH MPEUMYIIECTBA KOMAHIHOW U UHAUBUAYaTbHON pabOThl IPH PEIICHUU
y4eOHBIX MAaTEMaTHYECKUX 3a]1aY;

e TMPUHHUMATH IE€JIb COBMECTHOH NEATEIBbHOCTH, TJIAHUPOBATh OPraHU3AIMI0 COBMECTHOW padoTHI,
pacnpenensaTh BUIbl paboT, 10roBapuBaThcs, 00CYKIaTh MPOIIECC U PE3YyNbTaT PpadOThI;

e 000011aTh MHEHHS HECKOJIBKHX JIIOJIEH; y4acTBOBaTh B IPYNIOBBIX Gopmax paboThl (00CyxkAeHMUS,
00MEH MHEHUSIMH, MO3TOBbIE IITYPMBI U JIp.);

e BBITIOJHATH CBOO YaCTh PAOOTHI M KOOPAMHUPOBATH CBOU JICHCTBUSI C IPYTUMHU WICHAMH KOMaH/IbI;

e  OIICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOMMH MPOAYKT TO KPHUTEPUSM, CHOpMYyTUpPOBAHHBIM
YYaCTHUKAMH B3aMMO/ICHCTBHSIL.

3) Vuusepcanvhvie pecynamuenvie oeticmausi obecneuusarom Gopmuposane CMviClo8bIX YCMAHOBOK
U HCUBHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranuszanms:

e CaMOCTOATEILHO COCTABJIATH IUIAH, aJITOPUTM PEIICHHS 3a1aud (MJIM €r0 4acTh), BEIOMPATh CIOCcO0
pelieHus ¢ y4€TOM MMEIOIIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBaTh U
KOPPEKTUPOBATh BapUaHThl PeLICHUI ¢ y4€TOM HOBOM MH(OpMALIUH.

CaMOKOHTPOJIb:

e BIAAETh CIOCOOAMHM CAaMOIPOBEPKH, CAMOKOHTpOJS TMpoliecca U pe3ylibTaTa peleHus
MaTeMaTH4eCcKOH 3aauu;

e  IpeIBUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPH PEIICHUU 33/7a4l, BHOCUTh KOPPEKTHUBBI
B JICSITEIbBHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, HAl/ICHHBIX OIINOOK, BHISIBICHHBIX TPYIHOCTEH;

e  OIICHMBATh COOTBETCTBHE pe3yJbTaTa JEATEIbHOCTU MOCTABJICHHOM LIETU U YCIOBHSIM, OOBACHATDH
MPUYMHBI TOCTHKEHUSI WM HEJOCTHKEHHS LIeJH, HaXOOUTh OMIMOKY, JaBaTh OLEHKY MPHOOPETEHHOMY
OTIBITY.

MHNPEIMETHBIE PE3YJIbTATHI

OcBoenne yueOHOTO Kypca «MaremaTuka» B 5—6 KilaccaXx OCHOBHOM IIKOJIBI JOJDKHO OOECTeunBaTh
JOCTHKEHHE CIEAYIOIINX MPEMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

S kaace

Yucsia ¥ BBIYUCTICHUSA

e [lonumaTh W TMPaBWIBHO YHNOTPEOISITh TEPMHHBI, CBS3aHHBIE C HATypalbHBIMH YHCIAMH,
OOBIKHOBEHHBIMH U JIECATUYHBIMU APOOSIMHU.

e CpaBHUBAaTh U VIOPSAOYMBATH HATypalbHbIE YHCIA, CPAaBHUBATh B MPOCTEHININX CIydasx
O0OBIKHOBEHHBIE APOOH, IECATUUHBIE APOOH.

e COOTHOCHUTH TOYKY Ha KOOPAWHATHOW (YMCIOBOI) MPSIMOW C COOTBETCTBYIOIIMM €H YHCIOM U
M300paxaTh HATypaIbHBIC YHCTIAa TOYKAMU Ha KOOPIUHATHON (YUCIOBOM) MPSMOIA.

e  BrimonHATh apudMeTHUecKrue IHCTBUS C HATYpaTbHBIMU YHCIAMH, C OOBIKHOBEHHBIMU APOOSIMU B
MPOCTEHIINX CIIyqasiX.

e  BrInmonHATE TPOBEPKY, MPUKUAKY PE3yIbTaTa BEIYUCICHUN.

e  OKpyrisaTh HaTypaJdbHBIC YHCIA.

Pelenue TekCTOBBIX 32124

e Pemarh TekcToBble 3amaun apuPMETHUYECKUM CIOCOOOM M C TOMOIIBIO OPraHU30BAHHOTO
KOHEYHOTO Tiepedopa BCeX BOZMOKHBIX BApUAHTOB.



e Pemars 3amauM, cojepKaliMe 3aBUCHUMOCTH, CBS3bIBAIOLIME BEJIMYHMHBI: CKOPOCTb, BpeMH,
paccTosiHuE; 1IeHa, KOJMYECTBO, CTOUMOCTb.

e lcnonb30BaTh KpaTKUE 3aMKMCH, CXEMBI, TAOIUIIBI, 0003HAUYEHUS TP PEILICHUH 3a1a4.

e [lonb30BaTbCsi OCHOBHBIMM €IMHHLIAMU H3MEPEHUS: LIEHbI, MAacChl; pAacCTOSHMUS, BpPEMEHH,
CKOPOCTH; BbIpaXkaTb OJIHU €AMHUIIBI BEJIMUMHBI YEPE3 APYTHUE.

e lI3Bnekarb, aHaIM3UPOBATh, OICHWBATh WH(MOPMAIMIO, TPEACTABICHHYIO B Tabiume, Ha
cTon04aroil auarpaMMe, HHTEPIPETUPOBATHh IPEICTABICHHBIE JaHHBIC, MCIOJIB30BATh JAHHBIC IIPH
pelIeHnH 3a1ay.

Harasanast reomerpust

e [lonb3oBaTbcsi TEOMETPUUYECKMMM  IOHATHSMM: TOYKa, IMpsiMas, OTPE30K, JIyd, Yrod,
MHOTOYT'OJIbHUK, OKPY’KHOCTb, KPYT.

e [lpuBoauTh TpHUMEPHl OOBEKTOB OKPYKAIOMIETO MHpa, HUMEMUX (GOopMy H3YyYCHHBIX
reOMETPUUECKUX QUTyp.

e lcrnonb30BaTh TEPMHUHOJIOTHIO, CBA3AHHYIO C yIJlaMH: BEpLIMHA CTOPOHA; C MHOTOYTOJbHUKAMU:
yToJ1, BEpIINHA, CTOPOHA, IMaroHajb; C OKPY)KHOCTBIO: paJANYC, TUaMETpP, LEHTP.

e U3o00paxkaTh H3Yy4EHHbIE T'e€OMETpHUYECKHE (UIYpbl Ha HEJIMHOBAaHHOW M KieTyaToil Oymare c
MTOMOIIBIO IUPKYJISI U TUHEHKH.

e HaxomuTh IMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C TOMOILBIO JUHEHKH, CTPOUTH
OTPE3KH 33/IaHHOM JIMHBI; CTPOUTH OKPYKHOCTbH 33JJaHHOTO pajuyca.

e lcrnonb3oBaTh CBOMCTBAa CTOPOH U YIJIOB MPSMOYTOJbHHMKA, KBajapaTa il HMX MOCTPOEHUS,
BBIYMCIIEHUS TUIOIIAIU U IEPUMETPa.

e Broluncnare nepuMerp M IUIOMIAJAL KBaJpara, NpPSIMOYrOJbHUKA, (GUIYp, COCTAaBJIICHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM 4uciie Guryp, n300pak€HHBIX Ha KJIeT4aToi Oymare.

e [lonb30BaTbCcsi OCHOBHBIMU METPUYECKHUMH €IUHUIIAMHU M3MEPEHHUs UIMHBI, TUIONIA/IN; BbIPaXKaTh
OJIHU €JJUHUILIbI BEJTMUUHBI Uepe3 JpyTHe.

e Pacno3HaBaTh mapajuienenuiesn, KyO, HMCIOJIb30BaThb TEPMHHOJIOTHIO: BEpIIMHA, PeOpO TI'paHb,
M3MEPEHUs; HAXOIUTh U3MEPEHNUs Mapaulelenunena, Kyoa.

e  Brpruucnate 006EM KyOa, napasuienenumnesa 1no 3aJaHHbIM U3MEPEHUsM, M0JIb30BaThCs €AMHULIAMU
n3MepeHus: oobEMa.

e PemaTth HeCJI0XKHBIE 33Ja4l HA U3MEPEHNE N'€OMETPUYECKUX BEJTMUUH B IPAKTUYECKUX CUTYaIHSIX.

6 x1acc

Yuciia ¥ BEIYMCICHUSA

e 3HaTh M NOHMMATh TEPMUHBI, CBA3aHHBIE C PA3IMYHBIMU BHJAMH YUCET M CIIOCOOAMHU MX 3aIMCH,
HEePEXOAUTH (€CIH 3TO BO3MOXKHO) OT OAHOM (POPMBI 3aInCH YKCia K IPYroil.

e (CpaBHMBATH U YNOPSJA0YMBATH LiEJbIE YMCIA, OOBIKHOBEHHBIE U JECATUYHbIE APOOH, CpaBHUBATb
qucia OAHOTO U Pa3HbIX 3HAKOB.

e BrpimonHATh, coyeTas YCTHbIE M INHUCbMEHHblE TNPUEMBI, apudMeTHdYeckue JeHcTBUS C
HaTYpaJbHBIMU M LEIBIMH YHUCIaMH, OOBIKHOBEHHBIMH M JECATUYHBIMHU JIPOOSAMHU, MOJIOKUTEIbHBIMU U
OTPHLIATENILHBIMU YHCIIAMHU.

e BpIuuCIATh 3HAUEHMs] YUCIOBBIX BBIPQKEHUH, BBINOJHATh NPHUKUAKY M OLIEHKY pe3yibTara
BBIUMCIIEHUH; BBINOJHATh NPe0oOpa30BaHUs YHUCIOBBIX BBIPQKEHUI Ha OCHOBE CBOMCTB apu(pMETHUYECKUX
JIENCTBUMN.

e CoOTHOCUTH TOYKY Ha KOOPJMHATHOM MpPSIMOM C COOTBETCTBYIOIIMM € YMCIOM M H300paxarb
YKCJIa TOUKAMH HAa KOOPAMHATHOM MPSAMOM, HAXOAUTh MOJYJIb YHCIIA.

e COOTHOCHUTB TOUYKHU B IIPSMOYTOJIBHON CHCTEME KOOPAMHAT C KOOPANHATAMH 3TOM TOUKH.

e  OKpyrisTh LeNble YUCa U JeCATUYHbIe JpoOU, HAXOAUTh MPUOIMKEHUS YUCell.

YucnoBbie 1 OyKBeHHbIE BBIPAKCHHSA

e [loHumarp U ynoTpeOIsITh TEPMUHBI, CBSI3aHHBIE C 3alIUChIO CTENEHM YKCIIa, HAXOAUTh KBajpaT U
KyO 4Mcia, BBIYUCIATH 3HAUEHHS YUCIIOBBIX BBIPAKEHUH, COJIEpKAIIUX CTETICHH.

e [lonb3oBaTbcsl NpU3HAKAMM JIENIMMOCTH, pacKiIaJblBaTh HaTypalbHbIE YHCIAa Ha IPOCTHIE
MHOKHUTEIIH.

e [lonp3oBaTbes MacITaboOM, COCTABIATh MPOMOPIMU U OTHOLICHUSI.

e lcnonb3oBath OyKBbI 1 OOO3HAYEHMs 4YHCEN IPU 3alMUCH MaTEeMaTUYeCKUX BBIPaKEHUIA,
COCTaBJIATh OyKBEHHBIE BBIPQKEHUS W (POPMYJbI, HAXOJUTHh 3HAUYEHUS OYKBEHHBIX BBIPAXKECHUH,
OCYIIECTBIISISI HEOOXOIUMBIE MTOACTAHOBKH U IIPE0Opa30BaHUSL.



e HaxoauTe HEM3BECTHBIM KOMIIOHEHT PaBEHCTBA.

Pemienue TeKCTOBBIX 32124

e PemaTh MHOTOIIATOBBIE TEKCTOBBIE 3324 apH(PMETHIECKUM CIIOCOOOM.

e Pemare 3aaaud, CBA3aHHBIE C OTHOLICHUEM, IPONOPLUUOHAIBHOCTBIO BEJIMYUH, IIPOLEHTAMHU;
pemaTh TP OCHOBHBIE 33/1a41 HA IPOOH U MPOIICHTHI.

e Pemare 3agaud, coJepXKallMe 3aBUCHUMOCTH, CBS3bIBAIOIIME BEIWYUHBL: CKOpPOCTb, BpEMs,
paccTosiHue, LieHa, KOJIMYECTBO, CTOMMOCTB; IPOU3BOJUTENBHOCTh, BpEMs, 00bEMa pabOThI, MUCHONIb3Ys
apu(MeTHYECKHE JICHCTBHSA, OIICHKY, MPUKHUJIKY; TOJIB30BAThCS SAMHUIIAMH U3MEPEHHS COOTBETCTBYIOIIMX
BEJINYUH.

e CocraBnsaTh OyKBEHHBIC BEIPKEHUS 110 YCIOBHIO 3a/1a4H.

e l3BiekaTh HHPOPMALIMIO, TPEICTABICHHYIO B TaOIHIaX, HA JTUHEHHOM, CTOI0YATON UM KPYTOBOM
JyarpaMmax, MHTEpIPETUPOBATh MIPEACTABICHHBIEC JaHHBIC; UCIIOJb30BaTh JJAHHbBIC IIPU PELICHUU 3a/1a4.

e [IpencraBiasaTe HHPOPMAIUIO C TIOMOIIBIO TAOJINL, IUHEHHON U CTOI0YATON AMArpaMM.

Harasinnast reomerpust

e [IpuBoauTh mnpuMepbl OOBEKTOB OKPYKAIOLIEr0 MHUpPA, HUMEIIMHUX (QOpMYy H3yYEHHBIX
r€OMETPUYECKUX INIOCKUX U MPOCTPAHCTBEHHBIX (PUTYp, IPUMEPHI PaBHBIX U CHMMETPUYHBIX QUTYP.

e U3o00paxkaTh C MOMOILBIO LUPKYJIS, JUHEWKH, TPaHCHOPTUpA HA HEIMHOBAHHOM W KIJIETYAaTOMN
Oymare M3y4eHHbIE TIOCKHE TeoMeTpuUYecKue GUIrypbl U KOHPUTypaliu, CHMMETPUYHbIE (PUTYPBHI.

o [lonb3oBaTbcsi T€OMETPUUYECKHMH TOHSATUSMHU: PAaBEHCTBO (UTYp, CHMMETPHS; HCIOIb30BaTh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCh CUMMETPHUH, LICHTP CHUMMETPHHU.

e HaxomuTe BeIMYMHBI YIVIOB M3MEPEHHEM C NOMOIIBIO TPAHCIOPTHPA, CTPOUTH YIJIbl 3aJAHHOU
BEJINYMHBI, IOJb30BATHCS NPH PEHICHUM 33J1ad TpaJyCHOM MEpOM YIJIOB; pacllio3HABaTh Ha 4YepTexkax
OCTpBIH, IPSIMOW, Pa3BEPHYTHIA U TYIIOM YIJIBI.

e  BpMUHCIATH IIMHY JOMAHOM, NMEPUMETP MHOTOYI'OJIBHUKA, IMOJIB30BAThCA €IMHULIAMH H3MEPEHUS
JUIMHBI, BBIPAKaTh OJIHU €IUHULBI U3MEPEHUS NJIMHBI Yepe3 IpyTHue.

e Haxomuts, UCHIONB3ysd YEPTEIKHBIE MHCTPYMEHTBI, PACCTOSHUA: MEXKIY ABYMsS TOYKAaMHU, OT TOYKH
JI0 TIPSIMOM, JUTMHY ITyTH Ha KBaJAPATHOM CETKE.

e  BpluucnaTe miuomanas (GUryp, COCTaBIEHHBIX U3 MPSIMOYrOJIbHHUKOB, MCIIOJIb30BaTh pa3OMEHHE HA
IPSIMOYTOJIbHUKH, Ha paBHblE (DUIYpbI, TOCTpaMBaHUE 10 NPAMOYTOJIbHUKA; IOJb30BATHCS OCHOBHBIMU
€IMHUALIAMU U3MEPEHU IUIOIAAN; BBIPAKATh OJTHU €IMHULBI N3MEPEHUS IUIOIAAN Yepe3 APYTrHe.

e Pacno3HaBaTh Ha MOJENSIX M U300pKEHMSX NHUPAMHUAY, KOHYC, IMJIMHAP, MHCIOJIb30BaTh
TE€PMUHOJIOTHIO: BEpIIHHA, peOpo, IpaHb, OCHOBAHHE, Pa3BEPTKA.

e l300paxkaTh Ha KiIeT4aTOM Oymare mpsMOYroJIbHbIA apaiesIenuIe].

e Bpuucinate 00bEM  IPSIMOYIOJBHOTO Iapajulelienunena, Ky0a, I10JIb30BaThCsl OCHOBHBIMHU
eIMHUIIAMU U3MEepeHust 00bEMa; BbIPAXKaTh OJIHU €JMHULIBI H3MEpEeHUs 00bEMa uepes Jpyrue.

e Pemarp HecnoXHBIE 3aJa4d Ha HAXOXACHHE TIEOMETPUYECKUX BEIMYMH B IPAKTHYECKUX
CUTYaLUsX.



PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA». 7-9 KJIACCBI
1. HEJIA U3YYEHUSA YYEBHOT'O KYPCA

[IpropuTeTHBRIMU LENSIMH U3YUYCHHUST YUeOHOTO Kypca « Anredpa» sBISIOTCS:

e Dpa3BUTHE HAYYHBIX IIPEJACTAaBICHUM O NPOUCXOXKIACHUHM M CYIIHOCTH ajredpamdeckux
abcTpaKkuuii, cmocobe OTpakeHUs] MaTeMaTHUYECKOW HAYKOW SIBJICHHU U MPOLIECCOB B MPHUPOAEC U
o0miecTBe, pPOJM MaTEeMaTUYECKOrO MOJIEJIMPOBAaHUSI B HAay4YHOM I[IO3HAHHUU W B MPAKTHUKE
crioco0CTByeT (pOPMHUPOBAHHIO HAYYHOTO MHPOBO33PCHHSI M Ka4eCTB MBIIUICHUS, HEOOXOIUMBIX
JUTsL aJlafiTallid B COBPEMEHHOM LM (PPOBOM O0IIECTBE

o Pa3sBUTUC YMCHUA Ha6J’IIOI[aTI:, CpaBHHBATh, HAXOAHUTHb 3aKOHOMCPHOCTH, Tpe6yeT KPUTUYHOCTHU
MBIIIJICHU A, CHOCO6HOCTI/I APryMCeHTUPOBAHHO O6OCHOBI)IB3TI> CBOHN I[ef[CTBHH 1 BBbBIBOJHBI,
(opmynupoBaTh yTBEPKACHUS

o pPa3sBUTHUC JIOTHYECKOT'O MBINJICHU o6yt1a}01unxc;1: HNCITIOJIB30BaHUC ACAYKTHUBHBIX H
WHJIYKTUBHBIX PacCyXJICHUH, 0000IIeHne N KOHKPETH3aINIo, abCTparupoBaHue U aHAJIOTHIO.
OOyuenue anreOpe mnpeanojiaracT 3HAYUTEIbHBIH OOBEM CaMOCTOSATEIBHOU JCSITEILHOCTH

o0ydJarmumxcs, IO3TOMY CaMOCTOSITEIbHOE pEIIeHHWe 3ajlad eCTEeCTBEHHBIM O00pa3oMm sBIISIETCS

peanuzanuen aesTeIbHOCTHOTO MPUHIIMIA OOy4eHUS.

B cTpykType mnporpamMmbl y4eOHOTO Kypca «AJredopa» OCHOBHOW IIIKOJIBI OCHOBHOE MECTO
3aHUMAIOT COJAEpKATEeIbHO-METOAUYECKUEe JMHUM: «Ynciia W BBIYUCICHH»; «AJreOpandeckue
BBIpQKCHHUS»; «YpaBHEHHUsI W HepaBeHCTBa»; «Dynkumm». Kaxmas w3 3THX cojiepkKaTeabHO-
METOANYECCKHUX JTUHUN pPa3sBUBACTCA Ha IIPOTAXKCHHUU TpéX JET HU3YUYCHHUA Kypca, €CTCCTBCHHBIM
o0pa3oM TIeperuieTasch W B3aUMOJEHCTBYS C APYTHMH €Tro JUHUSMH. B Xoae m3ydeHus Kypca
06y‘~IaIOH_II/IMC5[ OpUXOAUTCS JIOTHYCCKHU pacCyXaaTb, HCIIOJIB30BaTb TeOpeTI/IKO-MHO)KeCTBeHHBH‘/’I
SI3bIK. B CBsI3W ¢ ATUM 1enecooOpa3HO BKJIOYUTH B MPOTpaMMy HEKOTOpPBbIE OCHOBBI JIOTHKH,
MMPOHU3BIBAIOIIIME BCE OCHOBHBIC pa3Jielbl MaTeMaTH4YecKoro oOpa30oBaHUsS M CIIOCOOCTBYIOIIHE
OBJIAJICHUIO OOYYaIOI[MMHCS OCHOB YHHBEPCAJIBLHOIO MAaTEMaTHYECKOro s3blKa. TakuM o0pazom,
MOJKHO YTBEpXKJaTh, 4YTO COJEpKaTeIIbHOW M CTPYKTYPHOH OCOOEHHOCTBIO Kypca «AJredpar
SIBJIISIETCSI €T0 UHTETPUPOBAHHBIN XapaKTep.

Conepxxanue JUHUU «Yucna U BBIYHUCIICHUS) CIIY>KHUT OCHOBOHW sl JAaJIbHEUIIIETO H3yUYCHHUS
MaTeMaTHKH, CITOCOOCTBYET Pa3BUTHIO Yy OOYydYarONUXCS JOTHYECKOTO MBINUICHUS, (OPMHUPOBAHUIO
YMEHHUSI TOJB30BaThHCI aJITrOpUTMaMH, a TaKXe NOPUOOPETEHUIO IIPAKTHYECKUX HAaBBIKOB,
HEOOXOAUMBIX TSI TIOBCETHEBHOM XM3HU. Pa3BUTHE MOHATHSA O YHCJI€ B OCHOBHOM MIKOJIE CBSI3aHO C
panMoHaNbHBIMH W HppPalUOHAIILHBIMUA  YHUCIAMH, (HOpMHUpPOBAHUEM IIPEJCTABICHUNW O
NEeHWCTBUTEIIPHOM YHCJIe. 3aBepIICHNE OCBOEHHS YHMCIOBOW JIMHUHM OTHECEHO K CTapIieMy 3BEHY
o01mero o6pa3zoBaHUS.

CopeprxaHre IByX ajlreOpamdecKux JUHUN — «AJreOpandeckue BBIPaXXCHHUS» U « YpPaBHEHUS U
HEPaBEHCTBa» CMHOCOOCTByeT (OPMHUPOBAHUIO Yy OOydJarOIMIMXCd MaTeMaTH4YeCKOTo armapara,
HEOOXOOMMOTO [JIsI peIIeHUus 3agad MaTeMaTUKH, CMEXHBIX IIPEAMETOB € MPAKTHKO-
OPHEHTHPOBAHHBIX 3amad. B OCHOBHOU 1IKoje Yy4YeOHBIH MaTepuanl TPYNOUPYeTCs BOKPYT
palMoHaNbHBIX BBIpa)XeHUU. Anrebpa JIEeMOHCTPUPYET 3HAUEHHE MaTeMaTHUKHU KaK sI3bIKa JIJIsI
MOCTPOCHUSI MaTEeMaTHYECKUX MOJEJIed, OmHCcaHus IPOIECCOB W SBICHUIN pealbHOTO Mupa. B
3a/1auyu OOydYeHUsI aJireOpe BXOIAT TaK)Ke JajdbHEHIllee pa3BUTHE aITOPUTMHYECKOTO MBIIUICHUS,
HEOOXOONMMOTO, B YAaCTHOCTH, IS OCBOCHUsS Kypca HH(POPMATUKH, W OBJIAJCHUE HaBBIKAMH
JIETyKTUBHBIX paccyxaeHuil. [IpeobpazoBanne cuMBOJBHBIX ()OPM BHOCUT CBOM cIielUPUUESCKUAN
BKJIQJT B Pa3BUTHE BOOOPaAXEHUsI, CITOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPUYECTBY.

Copaepxxanne (PyHKIIUOHAITLHO-TpaUUECKOW IJTMHUW HaIeJeHO Ha ITOJy4YeHHE IMIKOJIbHUKAMU
3HaHUH O (PYHKIOUAX KAK BaXKHEHUIIEH MaTeMaTHYEeCKOW MOJENW JJIs ONHWCAHUS W HWCCIICIOBAHUSI
pa3HOOOpa3HBIX TIPOIECCOB W SBJICHHW B mOpupose u obuiecTBe. VM3ydeHwe »dTOro marepuaia
CIocOOCTBYeT pa3BUTHIO y OOy4YaroNmIMXCsi YMEHUs HWCHOJIB30BaTh pPAa3IMYHBIE BBIPA3UTEILHBIC
cpencTBa s3bIKA MaTEMaTHKH — CJIOBECHBIC, CHUMBOJHWYECKHE, TrpadudecKkhe, BHOCHUT BKIIAJI B
(opmMupoBaHHe TIpEeACTABICHUN O POJIM MAaTEMAaTHUKH B PAa3BUTHH ITUBWIIN3AIIUN U KYJIbTYPHIL.

2. MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY IulaHy B 7—9 kjaccax H3ydaeTcsi y4eOHBIM Kypc «AJredpa», KOTOPBIU
BKJIFOYAET CJEAYIOIIME OCHOBHBIE pa3lienbl coaepkaHus: «Yucima ©W  BBIYUCICHUS,
«AnredpanvdecKue BhIPAXKECHUS», « YPAaBHEHHUSI U HEPaBEHCTBa», « DyHKIINN.

Y4yeOHbIM JIaH Ha H3ydeHHe aiureOpsl B 7—9 kiiaccax OTBOAMT 3 yaca B HEJIEJIO B TEUCHUE
Ka)XKJI0To rojia 00ydeHusl, Bcero 3a Tpu roga ooyuenus 303 yueOHbBIX yaca.

3. COAEP KAHUE YYEBHOI'O KYPCA (I1IO TOAAM OBYUYEHMUSI)
7 K1ace
YucJja ¥ BbIUHCIEHUS



Panuonanbueie yncna. JIpoOu OOBIKHOBEHHBIC U JICCIATHYHBIC, MEPEXO0]] OT OOHOU (OPMBI 3alIUCH
npobeit k gpyroi. IloHsTHe pauMOHAIBLHOIO 4YHCJA, 3alluCh, CpPaBHEHHE, YHOPSIIOYHUBAHHEC
paunoHaNBHBIX yHced. ApudMeTndeckue IeHCTBUS C pallMOHAJILHBIMU YuciaaMH. Pemienue 3agaq u3
peanbHON NMPaKTHUKWA Ha YacTH, Ha JIPOOH.

CreneHb ¢ HaTypaJlbHBIM ITOKa3aTeJjieM: OIpeeseHue, npeodpa3zoBaHue BhIpaKEHUUW Ha OCHOBE
omnpenesieHus, 3anuch 6oapmnX urcel. [I[poleHTsl, 3auch MPOLEHTOB B BUAE APOOH U ApOoOH B BUIE
OponEeHTOB. TpHU OCHOBHBIE 3aJa4Md Ha MPOILEHTHI, PEIIEHHE 3a/1ady W3 pPealbHOM NPaKTHKHU.

IIpumMeneHnue NpU3HAKOB JAEIUMOCTH, pa3JIOKEeHHE Ha MHOYKHUTEIN HAaTypalbHBIX UHCEJI.

PeanbHbIC 3aBUCUMOCTH, B TOM 4YHCJIE OpsiMasi 1 oOpaTHasi IIPOIOPIIHOHAITBHOCTH.

AuiredpanyecKkue BbIPAaKeHUSA

IlepemeHHbIE, YWCIOBOE 3HAUEHMUE BBIPAXKEHUSI C IepeMEeHHOW. JlomycTumble 3HAYEHUA
nepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTUMEXKIYy BEIMUYMHAMU B BHJIE GOpMYJIbl. BerunucieHus 1o
popmymam. [IpeoOpazoBanre OyKBEHHBIX BBIPAYKECHHUN, TOMXKJICSCTBEHHO PaBHBIC BBIPAKCHHUS, MMPaBUa
npeodpa3zoBaHus CyMM M IIPOW3BEIACHHI, MpaBUia PACKPBITHS CKOOOK M MPUBEACHUS MOJTOOHBIX
claraeMbIX.

CBoiicTBa CTENEHW C HATypPaJIbHBIM MOKa3aTeJIeM.

OnHounensl W MHoOToujdeHbl. CreneHb MHoOTOowIeHa. Cro)XeHue, BBIYUTAHUE, YMHOXXEHHE
MHOTO4JIeHOB. DOpMyJIbl COKPAIIEHHOTO YMHOXEHUs: KBaJpaT CYMMBblI W KBajpaT pa3HOCTH.
dopmyiia pa3HOCTH KBaJApaToB. Pa3jioxKeHue MHOIO4YJIEHOB Ha MHOXMUTEJIH.

YpaBHenus

VYpaBHeHHE, KOpPEHb YpaBHEHHWs, IIpaBUJia MOpeoOpa3oBaHUs YypaBHEHHUs, PaBHOCHIBHOCTH
YpPaBHEHUU.

JInHellHOe ypaBHEHHE C OJJHOW NEPEMEHHOM, YHMCIO KOPHEU JMHEHHOI0 ypaBHEHHUsI, PEILICHHUE
JIMHEHHBIX ypaBHeHUH. CocTaBjieHMEe ypaBHEHHUM MO YCJIOBHWIO 3aiadyd. PernreHne TEKCTOBBIX 3a7ad C
NOMOIIBIO YPAaBHEHUH.

JluHneliHoe ypaBHEHHE C JIByMs IIepeMeHHbIMH W ero rpaduk. Cucrema JIBYX JIMHEHHBIX
YpaBHEHHU C ABYMs ITIepeMEeHHBIMH. Pemenne cucremM ypaBHeHU c1ocoO00M moAcTaHOBKU. [Ipumepsnt
peluIeHns TEKCTOBBIX 3aJa4 C MOMOUIbIO CUCTEM YPaBHEHUI.

Koopaunatrsl u rpagpuxku. OyHkuumn

Koopaunara Touku Ha npsimoi. UucioBble NpOMEXYTKHU. PaccTosiHUEe MeEXAy JABYMSI TOUYKaMH
KOOPAMWHATHOMW HPSIMOM.

IpssmoyroneHas cucrema koopauHat, ocu Ox u Oy. AOcmucca W opAuHATa TOYKH Ha
KOOPIWHATHOU TocKocTH. [Ipumeps! rpadukoB,3aganabiXx popmyiamMu. UtTeHne rpaukoB peaabHBIX
3aBucumocteii. [Toustue pyuxuun. I'paduk Gpynkuuu. CoiicrBa pyHkiuui. JIunefinass GpyHKIIus, ¢é
rpadpuk. I'padpux dysxknum y = |x|. T'paduueckoe penieHne TUMHEHHBIX YyPaBHEHHH M CHUCTEM
JIMHEUHBIX YpaBHEHUM.

8 kiacc

Yuciia 1 BBIYUCTICHUA

KBangpatueiii kKopeHb ©3 uwmciaa. lloHsatume o0 wuUppanuoHAIbHOM 4YHcie. JlecaTudHbie
OpUOIMKEHU WppanuoHalbHBIX ducen. CBolicTBa apu(PMETHUYESCKUX KBaApaTHBIX KOPHEH U UX
OpUMEHEeHHEe K MNpeoOpa3OBaHUIO YHCIOBBIX BBIPAXKEHHUUW W BBIYUCICHHUSIM. JleficTBUTEIbHBIC
quycra.

CreneHb C LeabIM NOKa3zaTeneM U e€ ceoiicTBa. CTaHaapTHas 3a0UCh YUCIA.

Anredpanyeckue BbIPaKeHUS

KBagpatHsblil TpEXUJIEH; pa3IoKEHUE KBAAPATHOIO TPEXUIEHAa HA MHOKUTEIIH.

Anrebpaundeckass n1poOb. OCHOBHOE CBOMCTBO anreOpamyeckoi apoOu. CrnoXeHne, BhIYUTAHUE,
YMHOXEHUeE, AeJieHne anredpandeckux apooOeii. ParmoHanbHbIe BRIpAXKEHUS U UX MpeoOpa3oBaHUE.

YpaBHeHUS M HepaBeHCTBA

KBanparaoe ypaBHeHHe, popmyna KOpHEW KBaJpaTHOTO ypaBHeHUs. Teopema Buera. Pemenwne
YpaBHEHHN, CBOASIIMXCI K JWHEWHBIM U KBaapaTHbeM. [Ipocreiimume npoOHO-palmoHalbHBIE
YpaBHEHUS.

I'paduyueckas uHTEpIIpETAIINS YPABHEHUN C JBYMS ITEPEMEHHBIMH U CUCTEM JIUHEWHBIX YPaBHESHHUU
C JByMsi NOepeMeHHbIMHU. IlpumMepbl peuIeHUus] CHUCTEM HEJIMHEWHBIX YpaBHEHUH C JIBYyMs
epEeMEHHBIMHU.

Pemenue TeKCTOBBIX 3aj1ay anreOpandecKuM CIIOCOOOM.

YucnoBble HEpaBEeHCTBAa U UX cBoiicTBa. HepaBeHCTBO ¢ onHOW mepeMeHHOUW. PaBHOCUIBHOCTH
HepaBeHCTB. JIuHeiliHble HepaBeHCTBA ¢ OAHOW mnepeMeHHOU. CucTemMbl JUHEUHBIX HEPaABEHCTB C
OJIHOI MepeMeHHOM.

DOyHKUMH

Ilonsitne pynkuuu. OOmacTh onpeAesieHUs] 1 MHOXECTBO 3HaueHul ¢yHKuuH. CriocoObl 3a1aHus
pyHKIIHH.



I'paduk pynxkumu. Urenune cBoiictB pyHkuuu no e€ rpaduxky. [Ipumeps! rpadukoB GyHKLIUH,
OTpaXarolux pcajJlbHbIC IMPOICCCHI.

OyHKIWY, OTMHCHIBAIOIIME NPSIMYI0 M OOpaTHYIO NPONMOPUHOHAIBHBIE 3aBUCUMOCTH, WX TpaduKH.
dynxuun y = x2,y = x3,y =+x,y = |x|. TIpaduueckoe peleHue ypaBHEHHIl M  CHUCTEM
YPaBHCHHUU.

9 kaace

Yuciia 1 BIYUCTIEHUA

JlelicTBUTENBbHBIE YHCIIA

PaI_II/IOHaHI)HI)IC quciia, vppainuoHaJdbHBIC YHMCJIda, KOHCYHBLIC H 66CKOH€LIHBI€ AECCATHUYHBIC ILpO6I/I.
MHuoskxecTBO ﬂeﬁCTBHTCHbeIX YU CCII, ﬂeﬁCTBHTeHbHBIe YHCJIa KakK 6CCKOH€'-IHI)IC AECCATHUYHBIC ILpO6I/I.
B3aumnuo OOHO3HAYHOC COOTBETCTBUC MCIKAY MHOXKXCCTBOM IIGP'ICTBHTGHBHBIX YUCCI U KOOpI[I/IHaTHOI\/'I
HPSIMOM.

CpaBHCHI/IC ﬂeﬁCTBHTCHLHbIX YHCCII, apI/I(bMeTI/I‘-ICCKI/IC IIGP'ICTBI/IHC I[eﬁCTBHTCJIbeIMH yucJjIaMu.

WzmepeHnusi, mpuOIMKEHU S, OLICHKHU

Pa3Mepbl 00BEKTOB OKPYIKAIOIIETO0 MUPA, JJITUTSIIBHOCTh MPOIIECCOB B OKPYIKAIOIIEM MHUPE.

ITpubmmxE€HHOE 3HAUCHUE BEJIUYUHBI, TOYHOCTh npubmmxenus. Okpyriaenue gncen. [Ipukugka u
OllIEHKa Pe3yJIbTaTOB BBIUMCIIEHUH.

YpaBHeHUsI M HEPaBeHCTBA

VYpaBHEHHUsI C OJHOU ITIEPEMEHHOM.

JInneiiHoe ypaBHeHue. PemieHne ypaBHEHHM, CBOAIINXCS K JIUHEHHBIM.

KBagpatHoe ypaBHeHue. Pemienrie ypaBHeHHI, CBOAIIMXCA K KBaIpaTHBIM. bUKBaapaTHOE ypaBHEHUE.
[Ipumeps! penieHust ypaBHEHHU TPETbEW U YETBEPTOU CTEIIEHEN Pa3ioKEHUEM Ha MHOKUTEIIH.

Pemenue npoOGHO-paliiOHaIbHBIX YpaBHEHUH. PellieHne TeKCTOBbIX 3a/1au alre0panyeckuM METOJIOM.

Cucremsl ypaBHEHUI

VYpaBHeHHE C ByMsI NIEpEeMEHHBIMH U ero rpaduk. PemeHue cucreMm IBYX JMHEWHBIX YpaBHEHUH C
JIBYMsl IIEpEeMEHHBIMH. PemieHue cuctem IBYyX ypaBHEHUM, OJHO W3 KOTOPBIX JIMHEHHOE, a JIpyroe —
BTOpPOH cTeneHu. ['paduueckas nHTEpHIpeTaIys CUCTEMbl YpaBHEHUHN € ABYMS IEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIOCOOOM.

HepaBenctBa. UuncioBble HEpaBEeHCTBA M HMX CBOWCTBA. PelieHuWe JMHEWHBIX HEPABEHCTB C OJHOM
nepeMeHHoM. Pelienne cucrem JTMHEWHBIX HEPABEHCTB C OJHOW mepemMeHHOoM. KBanpaTHble HEpaBEeHCTBaA.
I'padmyeckas uHTEpIpeTallsl HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMU.

DyHKUMHA

Ksanparuunas ¢ynkuus, e€ rpaduk u cBoiictBa. Ilapabona, koopaAWHATHl BEPIIMHBI Mapadoiibl, OCh
cumMmeTpuu napabosnsl. 'paduxu Qynkuuit: y = kx,y =kx + b,y = g,y =x3,y=+x,y=|x| u ux
CBOWCTBA.

YuciioBbie MOCIAEI0BATEIbHOCTH

Omnpenenenue u cnocoObl 3aaHNs YUCIOBBIX MOCIEI0BATEIILHOCTEH.

[TonsiTHEe YKCIOBOM MOCIEAOBATEIHLHOCTH. 3a/laHUE MOCIEA0BATEIbHOCTH PEKYPPEHTHOU (opMyson u
dbopmyIoit N-ro uneHa.

Apudmernueckas U reoMeTpuuecKas Mporpeccu.

Apudmernueckas u reoMmerpuueckas mporpeccur. Popmynabl N-To wieHa apuPMETHUECKON U
F€OMETPUUECKOU MPOTrPECCUil, CyYMMBbI IIEPBBIX N YJICHOB.

N3o00paxkeHue 4ieHOB apuPMETHUUECKON U TE€OMETPUYECKOM Mporpeccuid TOYKaMu Ha KOOPAWHATHOU
IJIOCKOCTH. JIMHEWHBIN U SKCIIOHEHIUAIbHBIN pocT. CI0KHbIE TPOLIEHTHI.

4. ITAHUPYEMBIE OBPA3OBATEJBHBIE PE3YJbBTATBI OCBOEHHUSA
PABOYEH MPOI'PAMMBI KYPCA

OcBoeHue yuyeOHOTO mnpenmera «Anredpsl» B 7-9 Kilaccax JOJDKHO 00ecneunBaTh JIOCTHIKEHHE Ha
YPOBHE OCHOBHOTO 0OIIero 0Opa30BaHMs CIEAYIOIIMX JUYHOCTHBIX, METANPEIMETHBIX M HPEIMETHBIX
00pa3oBaTeNIbHBIX PE3YIbTATOB!

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yAbTaThl OCBOEGHMS HpOrpaMMbl ydeOHOro mnpeaMera «Anredpa» B 7-9 kimaccax
XApaKTEPU3YIOTCS:

ITarpunoTnyeckoe BOCIMTAHUE:

IIPOSIBJICHUEM HHTEpeca K IMPOLUIOMY U HACTOALIEMY POCCHHCKOM MaTeMaTUKH, LEHHOCTHBIM
OTHOILIEHUEM K JOCTHKEHUSM DPOCCUMCKUX MAaTEMaTHKOB U POCCHUMCKOM MaTeMaTHYeCKOW IIKOJBI, K
MCIOJIb30BAHUIO 3TUX JJOCTHXKEHUH B IPYruX HayKax U MPUKIIaJHBIX chepax.

I'paiknanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUeE:



TOTOBHOCTBIO K BBITIOJIHEHHIO O0SI3aHHOCTEN TpakKJAaHWHA U PEANM3allid €ro MpPaB, MPEACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHUHN, MPOLEAYP IPaXIAHCKOTO
obmiecTBa (BBIOOPBI, OMPOCHI M TIP.); TOTOBHOCTBIO K OOCYKICHHIO ITHYECKUX MPOOJIEeM, CBS3aHHBIX C
MPAKTUYECKUM TPUMEHEHHUEM JOCTIKEHHH HayKH, OCO3HAHHMEM BaXHOCTH MOpPab- HO-3THYECKHX
MPUHLUIIOB B ACATEIBHOCTH YYEHOTO.

TpynoBoe BocnuTanme:

YCTaHOBKOM Ha aKTHBHOE y4acTHE B PEUICHUU MPAKTUYECKUX 33/1a4 MaTeMaTHYeCKOW HANPaBICHHOCTH,
OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOrO OOpa30BaHMs Ha MPOTSHKEHUH BCEW JKU3HU IS YCTICITHOW
npoheccCHOHATFHON ACATEIBHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHUH;

OCO3HAHHBIM BBIOOPOM M IOCTPOCHHEM HWHIMBUAYAJIBHOW TPAaEeKTOPUH 0OOpa3oBaHMSA U KU3HEHHBIX
TUTAHOB C yYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYecKoe BOCIIUTAHUE:

CIOCOOHOCTBIO K SMOLIMOHATIBHOMY M 3CTETHYECKOMY BOCIPHITHIO MAaTEMaTHUECKUX 0OBEKTOB, 3a/1ad,
peIeHN, pacCyXIeHUH; YMEHHUIO BUAECTh MaTeMaTHUECKIE 3aKOHOMEPHOCTH B HCKYCCTBE.

LleHHOCTH HAYYHOI'O O3HAHUS:

OpHEHTAIel B JESATETHbHOCTH Ha COBPEMEHHYIO CHCTEMY HAaYYHBIX NpPEACTaBICHHNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsS YEJIOBEKa, MPHUPOJIBI M OOIIECTBa, MOHUMAaHHEM MaTeMaTHYeCKOW HAayKH Kak
cepsl 4eTTOBEUECKON ACATEIBHOCTH, 3TANOB €€ Pa3BUTH U 3HAUUMOCTH JUTSL Pa3BUTHSI IUBUIIA3AINY,

OBJIQZICHUEM SI3BIKOM MAaTEMAaTUKU U MaTEMATUYECKON KYIbTYpOH KaK CPEICTBOM NIO3HAHUS MHPA;

OBJIaJIEHUEM MPOCTEUIITMIMH HABBIKAMU HCCIIEIOBATEIBCKOM AEATEIbHOCTH.

®du3uyeckoe BocnHUTaHue, (GOpMHpPOBaHHEe KYJBTYPbl 310POBbS W  3MOLHOHAJIBLHOIO
0/1aronosy4us:

TOTOBHOCTBIO TIPUMEHSATh MaTeMaTHUECKUE 3HaHUS B MHTEPECaX CBOETO 37I0POBbsI, BEICHHUS 3/I0POBOTO
o0Opa3a JKW3HH (3I0pOBO€ THTaHHWE, COATAHCHPOBAHHBIM PEXHUM 3aHATHH W OTIBIXA, pEryJsapHas
¢uznyeckas akTUBHOCTD);

C(OPMHPOBAHHOCTBIO HaBbIKA PE(PICKCHH, TPU3HAHUEM CBOEro MpaBa Ha OUIMOKY M TAaKOro e IpaBa
APYyroro 4ejnoBeKa.

JKOJI0TMYeCKOe BOCIIMTAHHE:

OpHUEHTAaIe Ha NMPUMEHEHHE MAaTeMAaTUYEeCKUX 3HAHWM JUIs pelleHus 3ajad B 00JacTU COXPaHHOCTH
OKpYyXalolllel cpeabl, IUIAaHUPOBAaHMs IOCTYIKOB M OLIGHKM MX BO3MOXXHBIX IOCIEACTBUN JUIs
OKpYKarollen Cpeibl;

0CO3HAHMEM TJI00AILHOTO XapaKTepa SKOJIOTUYECKUX MTPOOIIeM U IyTel UX pelieHusl.

JIn4HOCTHBIE pe3yJbTaThbl, O0ecleYHBAOIIME ANANTALMI0 00y4YalOLIerocss K H3MEHSIOMMMCS
YCJOBHSIM COLUAIbHON U IPUPOIHOM Cpebl:

e TOTOBHOCTBIO K JI€HCTBHAM B YCIOBMSIX HEONPENENEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTHUECKYI AEATeIbHOCTb, B TOM YHCIE YMEHUE YUUThCS Y JIPYTUX JHOAeH,
IpUOOpeTaTh B COBMECTHOM J€SITEIbHOCTH HOBbIE 3HaHUS, HABBIKM U KOMIIETEHIIMU U3 OIBITA IPYTHUX;

e HEOOXOJIUMOCTBIO B (JOPMHUPOBAHUU HOBBIX 3HAHMH, B TOM 4Hcie GOPMYIUPOBATH UICH, TOHSITHUS,
runoTe3sl 00 OO0BbEKTax W SIBIEHHUSAX, B TOM 4YHCIE paHee HE M3BECTHBIX, OCO3HaBaTh AEe(HUIIUTHI
COOCTBEHHBIX 3HAaHUN M KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE PA3BUTHUE;

e  CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIIPMHHUMATh CTPECCOBYIO CHTYallMIO Kak
BBI30B, TPEOYIOIUN KOHTPMEpP, KOPPEKTUPOBATh IPUHUMAEMbIE PELICHUS U ASUCTBUS, (GOpMYyIUpOBaTh U
OLIEHUBATh PUCKH U TOCIEICTBHS, (POPMUPOBATH OTIBIT.

METANIPEAMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIe pe3ysbTaThl OCBOEHHS MPOrpaMMbl yueOHOro mmpeamera «Anredpa» B 7-9 kiaccax
XapaKTepU3YIOTCS OBJIQZICHUEM YHUBEPCAIbHLIMU HO3HABAMEIbHBIMU OeliCBUIMU,
VHUBEPCANbHLIMU KOMMYHUKAMUGHBIMU OCUCMBUAMU U YHUBEPCANbHLIMU PEYIAMUGHBIMU OCLICTNEUIMU.

1) Vhuusepcanvhvie nosnasamensvhsle oeticmeust obecneyusaiom @opmuposanue 06az06wvix
KOCHUMUBHBIX NPOYECCO8 00yuaiouuxcs (0ceoenue memooos NO3HAHUS OKPYHCAIOUe20 MUpa,; npumeHeHue
JI02UYECKUX, UCCTIe008aAMeENbCKUX Onepayutl, ymeHuu pabomams ¢ uHghopmayuetr).

ba3osrble Jornyeckue 1eHCTBHUA:

e  BBIBIITH U XapaKTEPH30BaTh CYIIECTBEHHbIE NMPU3HAKK MaTEMaTHYECKHX OOBEKTOB, MOHSITHUH,
OTHOILIEHUH MEXIy HOHATUAMHM; (HOPMYIMPOBATH ONpPENENECHUs MOHATHI; YCTaHABIUBATh CYILECTBEHHBIH
MPU3HAK KJIacCU(PUKALMU, OCHOBAHUS JUIsl 0000IIEHUs U CPABHEHHUS1, KPUTEPUH NTPOBOAUMOTO aHAIIN3A;

e  BOCIpPUHHUMATh, (OPMYIHPOBATH M  IPeoOpPa3OBBIBATh  CYKICHUS:  yTBEPAUTEIbHBIE H
OTpHILIATENIbHBIC, €IMHIUYHBIC, YACTHBIE U 00IIKE; YCIOBHBIE;



e  BBIABIITH MAaTEeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUHs B (haKTaX, JaHHBIX,
HAOMIONEHUSAX W YTBEPXKACHUAX; TMpeaiaraTb KpUTEpUU JJIsl  BBIABICHHUA 3aKOHOMEPHOCTEH U
IIPOTUBOPEUNI;

e JleNaTh BBIBOJBI C HCIOJB30BAaHMEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX W HHIYKTHBHBIX
YMO3aK/II0UYE€HUH, YMO3aKIIIOUEHHUH 110 aHAJIOTUH;

e pa30dupaTh JI0KA3aTENbCTBA MATEMAaTHUECKUX YTBEPXKICHUN (TpsAMBbIE W OT MPOTHUBHOTO),
MPOBOJIUTH CAMOCTOSATENBHO HECIIOKHBIE JI0OKa3aTeNbCTBA MATEeMaTH4EeCKUX (DaKTOB, BBICTPAUBATh
apryMEHTalUIO, TIPUBOIUTH IPUMEPHI K KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,

e BBIOMpaTh cnoco0 pemeHuss y4eOHOW 3amadyu (CpaBHHBATh HECKOJIBKO BAapHAHTOB pEIICHUS,
BBIOMpATh HAHOOJIEe MOIXOAALINHI ¢ YIETOM CaMOCTOSITETIHHO BBIJCIICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBare/ibCKkue 1eHCTBUA:

e  HCIOJIb30BaTh BOMPOCHl KakK HCCIEIOBATENLCKUI WMHCTPYMEHT TIO3HaHUS; (HOpMyIUpoBaTh
BOTIPOCHI, (PUKCHPYIOLINE MPOTHBOPEUYHE, MPOOIIEMY, CAMOCTOSITEIHPHO YCTAHABIUBATH UCKOMOE M JaHHOE,
(bopMUpPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOTO IMO3UIUI0, MHEHHE;

e  IPOBOJUTH MO CAMOCTOSITEJIBHO COCTaBJICHHOMY IUIaHY HECJOKHBIM 3KCIIEpUMEHT, HEeOOJIbIIOoe
UCCIIEIOBAaHUE 10 YCTAHOBJIEHHMIO OCOOEHHOCTEW MaTeMaTH4YeCKOro OOBEKTa, 3aBUCHUMOCTEHl OOBEKTOB
MEXy CO0O0i;

e CaMOCTOSTENILHO (OPMYIUPOBaTh OOOOIIEHHS W BBIBOJABI IO pe3yibTaTaM MPOBEAEHHOTO
HAOJIO/IEHUs, WCCIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTH IOJYYEHHBIX pE3YJIbTaTOB, BBIBOJOB U
00001IeHNI];

e  TIPOTHO3MPOBATH BO3MOXKHOE DPAa3BUTHE MpOIECCa, a TAKXKE BBIIBUTATH MPEAIOJIOKEHHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBUSIX.

Patora ¢ undopmanmeii:

e  BBIBIITH HEJIOCTATOYHOCTh M M3OBITOYHOCTH WH(POPMAIINH, JAHHBIX, HEOOXOIUMBIX ISl PEIICHHS
3a/1auu;

e  BBIOMpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHOOPMALIMIO PA3TUYHBIX
BUJIOB M (POPM TpeACTaBICHUS;

e  BbIOMpaTh (hopMy IpeacTaBieHUs UHPOPMAIUK U WILTIOCTPUPOBATh pellaeMble 3a/1adll CXeMaMH,
TUarpaMMamMu, HTHOU rpaduKor U MX KOMOMHAIIMSMU;

e  OIEHMBATh HAAE&KHOCT, HMHPOPMAIMM 1O KPUTEPHUSM, TNPEUIOKEHHBIM Y4YHUTEJIeM WU
chOopMyIUPOBAHHBIM CAMOCTOSITENBHO.

2) Vuueepcanvivie KOMMYHUKAMUBHbBLE OCUCMEUsL 00ECNeyusam c@hOoOpMUpOSAHHOCIb COYUATbHBIX
HABbIKO8 00Y4aAOUWUXCAL.

Oo0umenne:

e  BOCIPHUHHUMATH U (HOPMYIUPOBATH CYXKJEHUS B COOTBETCTBUM C YCIOBHSIMHU U LIETSIMU OOIIEHUS;
SICHO, TOYHO, I'PaMOTHO BBIP@XKaTh CBOI TOYKY 3PEHHUS B YCTHBIX M IHUCHBMEHHBIX TEKCTax, IaBaThb
MOSICHEHHUSI 110 X0y pelIeHHs 3a1a4i, KOMMEHTHPOBAThH MOJyYCHHBIN Pe3yibTar;

e B XOJ€ 00CYyXJeHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY 0OCYXIaeMOU TeMbl, MPOOIEMBI, perraeMoin
3a/lauM, BBICKa3bIBaTh WJICH, HAICJICHHbIE HA TIOMCK PEIIEHUsS; COMOCTABIATh CBOU CYXKJICHUSA C
CYXJCHUSAMHU JAPYTrUX YIACTHUKOB JUAJIOTa, 0OHAPYKUBATh Pa3iNyure U CXOJICTBO MO3UIIHIL; B KOPPEKTHOU
dbopme hopmynupoBaTh pa3HOTIACHS, CBOU BO3PAKECHHUS;

e TMIPEICTaBIATh pE3ylIbTAaThl pPELICHUS 3aJaud, OKCIIEPUMEHTa, HCCIENOBaHUS, IIPOEKTa;
CaMOCTOSITENIbHO BBIOMpaTh ¢GopMaT BBICTYIUICHHS C Y4ETOM 3a/lad Mpe3eHTAllMM W OCOOEHHOCTEM
ayTUTOPHUH.

CoTpyaHnuecTBo:

e  TIOHUMAaTh U HUCHOJb30BATH MPEUMYIIECTBA KOMAHIHOW ¥ WHAMBUIYAIbHON pabOThl IpU peIIEHUN
y4eOHBIX MaTeMaTHYECKHX 3a/1a4;

e TpPUHUMAThH LI€JIb COBMECTHON NEATEIbHOCTH, IJIAHWPOBATH OPraHMU3ALMI0 COBMECTHOW paboTHI,
pacrpeniesiaTh BUAbI paboT, IOTOBapUBAThCs, 00CYKIaTh MPOLECC U Pe3yNbTaT paboThl; 0000MaTh MHEHUS
HECKOJIBKUX JIIOJIeH;

e  Y4acTBOBAaTh B IPYMIIOBBIX popMax paboTsl (00CYKIeHUs, 0OMEH MHEHUSIMU, MO3TOBBIE IITYPMBI U
p.);

e BBINOJIHATH CBOIO YAaCTh pabOThI U KOOPAMHUPOBATH CBOU JAECHCTBHS C APYTMMHU WiIEHAMU KOMaH[Ibl;

e  OLIEHMBATh KayeCTBO CBOEro BKJIaJa B OOMIMH MPOIYKT MO KpUTEpUAM, c(HOpMYIMPOBAHHBIM
YYaCTHUKAaMU B3aUMOJICHCTBHUS.



3) Vuusepcanvuvie pezynsmusensie oelicmsus obecnewusaom GopmMupo8anue CMblCI08bIX YCMAHOBOK
U HCUBHEHHBIX HABLIKOG TUYHOCMU.

Camoopranmn3anus:

CaMOCTOSITENIBHO COCTAaBIIAThH IUJIaH, ATOPUTM pEIICHHS 3a1avd (WU ero 4acTh), BBIOMPATh CIIOCOO
pelieHus ¢ y4€TOM HMEIOIIUXCS PECYpCOB W COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBaTh U
KOPPEKTHPOBATh BAPHAHTHI PEHICHUH ¢ y4ETOM HOBOM MH(pOpPMALINH.

CaMOKOHTPOJIb:

e BIQJACTh CIOCOOAMH CAMOIPOBEPKH, CAMOKOHTPOJS TMpolecca U pe3ysbrarta pemeHus
MaTeMaTUIECKOM 3a1a9H;

e  TPEABUIETH TPYAHOCTH, KOTOPBHIE MOTYT BO3HMKHYTh IIPU PEIIEHUU 3a/1a4ld, BHOCUTh KOPPEKTHUBBI
B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, HANHJCHHBIX OIIUOOK, BBISBICHHBIX TPYTHOCTECH;

e  OIICHMBATh COOTBETCTBUE PE3yJibTaTa NEATEILHOCTH MOCTABJICHHOM IIEJIM M YCIOBUSM, OOBSICHIThH
MPUYMHBI JTOCTIKEHUS WIM HEAOCTY)KCHHS IIEIH, HAXOIUTh OMIMOKY, aBaTh OICHKY NMPHOOPETEHHOMY
OTIBITY.

NPEAMETHBIE PE3YJIBTATBHBI (ITIO TOAAM OBYYEHUSA)

OcBoenne yaeOHOTO TIpeaMeTa «Anredpay JTOKHO 00ecreunBaTh JOCTHKEHHE Ha YPOBHE OCHOBHOTO
obmiero 00pa3oBaHUS CIEAYIONIMX JUYHOCTHBIX, METANpPEJAMETHBIX M MPEAMETHBIX 00pa30oBaTeIbHBIX
pe3ynbTaTOB:

7 knace
Yucaa 1 BLIYUCIEHUS

e BrmomHATh, codeTtass yCTHBIE W NHUCBbMEHHBIE TIPUEMBI, apu(MeTHdecKkue IeUCTBUS C
panruoOHaJIBHBIMU YHUCIIaMHA.

e HaxoauTtp 3HaUEHUS YUCIIOBBIX BBIPAKEHHUI;, IPUMEHATh Pa3HOOOpa3HbIE CITOCOOBI M MPUEMBI
BBIYHCJICHU S 3HAYCHU U JIPOOHBIX BBIPAXKECHUH, COJlepKAINX OOBIKHOBECHHBIC U JASCATUYHBIC JIPOOH.

e [lepexomuTs OT O/THOM (POPMBI 3aITUCH YHCET K APYTrou (MpeoOpa3oBbIBATh ACCATUUYHYIO ApOOH
B OOBIKHOBCHHYI0, OOBIKHOBCHHYIOB JICCITUIHYIO, B YaCTHOCTHU B OECKOHCUHYIO ASCITUIHYIO IPOOBb).

e (CpaBHUBATh W YHOPSJIOYUBATH PAIlMOHAJIBbHBIC YHCIIA.

e  OxpyriasaTh YHCIA.

e  BRINONHATH NMPUKHJIKY W OICHKY pe3ylibTaTa BBIYMCICHHUH, OINCHKY 3HAYCHUH YHCIOBBIX
BBIpA’KEHU M.

e  BRINOJHATH ASUCTBUS CO CTEICHSMH C HATYPaJIbHBIMH MOKa3aTECIIMHU.

e [IpuMeHSTH IPU3HAKHU JICTUMOCTH, PA3JIOKEHUE HA MHOXKHUTEIIN HATYPaTbHBIX YHCEI.

e Pemath TPaKTUKO-OPUCHTUPOBAHHBLIC 3aJlayM, CBS3aHHBICE C OTHOIICHUEM BEIIMYHH,
MIPOITOPIIMOHATIBHOCTHIO BEIIMYHH, MPOICHTAMHU; UHTEPIPETUPOBATh PE3yJIbTAThl PEIICHHS 3aJa4d C
y4ETOM OTpaHUYCHUMN, CBI3aHHBIX CO CBOWCTBAMH pacCMaTpUBAEMbIX OOBEKTOB.

Anredpanyeckue BbIPaKeHUS

e lcmonp30oBaTh anreOpanvdecKyr0 TEPMHHOJOTHIO W CHMBOIIMKY, NPUMEHSThL € B Mpoliecce
OCBOCHHA y4eOHOTO mMaTepuana.

e HaxoauTth 3HaueHUs] OYKBEHHBIX BBIPAKCHHUN MPU 3aJaHHBIX 3HAUYCHHUSX MEPEMECHHBIX.

e  BuINOJHATE NpeoOpa30oBaHUs IICJIOTO BBIPAKECHUS B MHOTOWICH NPHUBEJICHUEM IMOJ00OHBIX
cllaraeéMbIX, PACKPBITHEM CKOOOK.

e  BHINOJHAT, YMHOXKCHHE OJTHOYWICHA HA MHOTOYWICH U MHOTOYJICHAa HA MHOTOYJICH, TPUMEHSITh
(opmyIiel kKBaJipaTa CyMMBI U KBaJipaTa Pa3sHOCTH.

e  OcymecTBIATh Pa3IOKEHUE MHOTOUYJICHOB HAa MHOHTEIN C IMTOMOIIBIO BEIHECCHUS 32 CKOOKHU
00I111ero MHOXKHUTEIIS, TPYITITUPOBKHU CJIaraeMbIX, IPUMEHEHHUST (OPMYJT COKPAIEHHOTO YMHOXKCHUSI.

e [IpumeHsITh NpeoOpa30BaHUsI MHOTOWICHOB JUUISI PEIICHUS Pa3jIMYHBIX 3aJlad U3 MaTeMaTHKH,
CMEXHBIX MPEAMETOB, U3 PECATLHOU MPAKTHUKH.

e lcmonp30BaTh CBOWCTBA CTENCHEH € HATypaJIbHBIMHU MOKAa3aTeIsIMU JUISI TpeoOpa3oBaHUs
BBIPAKCHUU.

YpaBHeHUS M HepaBeHCTBA

e Pemate JUHEHHBIC YpaBHEHHUS C OJIHOM IEPEMEHHOM, TMPUMEHsIS IMpaBujia Mepexoga OT
HWCXOJHOTO YPaBHEHHS K paBHOCUJIBHOMY eMy. [IpoBepsiTh, SBIISIETCS JIM YHCIO KOPHEM ypaBHCHHSI.

e IIpumeHsTh rpaduYEeCKHE METOABI IIPU PEUICHUN JUHESHHBIXYPAaBHECHUI U UX CHCTEM.

e [loxOupaTe mpUMEpHl Hap YHCEIN, SBISIONIMXCS PEHICHHEM JUHEHHOrO ypaBHEHHS C IABYMS
IIepEeMEHHBIMU.

e CTpouTh B KOOPJAMHATHOHN IJIOCKOCTH rpaduK JIMHEHHOTO YpaBHECHUS C IBYMs IIEPEMEHHBIMU;
MOJIB3YSCh TPaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS yPaBHCHHUS.

e Pemarp cucTeMbl NBYX JIMHEHHBIX YpaBHEHUH C JByMsl IIEPEMCHHBIMH, B TOM YHCIC



rpauyecKkH.

e CocraBisiTh U peliaTh JJUHEHHOE ypaBHCHHUE WIIM CUCTEMY JIMHEHHBIX YPaBHEHUH 110 YCIIOBUIO
3aJa4¥, HHTSPIPETHPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJayd MOJYUYECHHBIH pe3yJIbTaT.

Koopaunarel u rpapuku. @yHkuun

e l300paxaTh Ha KOOPJAMHATHOHN MPSIMON TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM KOOpAWHATaM,
JIy4H, OTPE3KU, MHTEPBAJIbI; 3aIMUCHIBATh YHCJIOBBIE MPOMEXKYTKH Ha aareopamdeckoM S3bIKE.

e OrMeyaTb B KOOPAWHATHOW TJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpJAMHATaM; CTPOUTH TpaduKu
nuHeinbix pyukuuii. Ctpouts rpaduk GyHkumuu y = |x|.

o OnuceiBaTh C IIOMOIIIB IO (I)YHKHI/Iﬁ HU3BCCTHBIC 3aBUCUMOCTH MCKAY BCIHMYHNHaAMU. CKOPOCTb,
BpEeMsi, paCCTOSIHUE; II€HA, KOJIMYSCTBO, CTOUMOCTh;, MPOU3BOJUTCIBHOCTh, BpeMsi, 00bEM pabOTHI.

e HaxoauTth 3HayeHue QYyHKIUH O 3HAYCHUIO €€ apryMeHTa.

o [lonmmare rpaduyeckuii Ccrnocod MNpeJcTaBICHUS W aHalM3a WHGOPMAIMU; H3BJICKATh U
WHTEPNPETUPOBATH MHPOPMALIHIO U3 IrpapUKOB pealbHBIX MPOILECCOB U 3aBUCHMOCTEH.

8 kiacc

Yucaa 1 BbIYUCICHUSA

o HMcnonp30BaTh HadalbHBIE npeacTaBjaCHUA O MHOXCCTBC ﬂeﬁCTBHTeHBHBIX qyuceil aJdi
CpaBHCHUA, OKPYIJICHHUA U BBI‘-II/ICJ'IeHI/II‘/’I; I/I306pa)KaTI) HeﬁCTBHTeJ’IBHBIe yucijia TOYKaMHM Ha
KOOPAMHATHOMN NPSMOM.

e [IpumMeHsITHh TOHSITHE apU(PMETHUECKOTO KBaJpaTHOTO KOPHS; HaXOJUTh KBaJpaTHbIE KOPHH,
UCTIOJIB3ysI NpPH  HEOOXOAWMOCTH  KaJIbKYJISITOP; BBIMOJHATH MpeoOpa3oBaHUs  BBIpaXXEHHUH,
coJeprKaluxX KBaJpaTHbI€ KOPHH, MCIIOJIb3Ysl CBOMCTBA KOPHEM.

e Hcmonb3oBaTh 3amucu OOJBIIMX W MaJIbIX YHUCEJI C MOMOIIBI JICCATUYHBIX ApoOeil u
crenenert uncna 10.

Auiredpanyeckue BbIPAKeHUSA

o HpI/IMeHﬂTB IIOHATHEC CTCIICHHU C IICJIBIM IIoKas3aTcJICEM, BBIIIOJIHATH HpeO6pa3OBaHI/Iﬂ
BBIPQKEHHU, COJAEPIKAIUX CTCICHHU C EJIbIM MOKa3aTeIeM.

e  BrIITONHATH TOXIECTBEHHBIE MTPEOOPA30BAHUS pPallHOHAIbHBIX BBIPAXXEHUN HAa OCHOBE ITPaBHII
JIeHCTBUH HaJl MHOTOYJICHAMH U ajreOpandecKuMu JpoOsiMH.

e PackinagpiBaTh KBaApaTHBIN TPEXUIJIEH HA MHO>XKHUTEJIU.

e [IpumMmeHITh NpeoOpa30BaHUsI BBIPAKCHHUN JUIST PEIICHUST PA3JIMYHBIX 3aJad U3 MaTEMaTHKH,
CMEXXHBIX MIPEIMETOB, U3 PEATTbHON MPaKTHUKH.

YpaBHeHNsI U HEPaBEeHCTBA

e Pemarp nuHelWHBIE, KBaJpaTHBIE YPAaBHEHUS W pallMOHAJIbHBIE YpPaBHEHHS, CBOJSIINECT K
HUM, CUCTEMBI JIBYX YpaBHEHUH C ABY M ITIEPEMEHHBIMU.

e JIpoBoauTe mpocTeiline UCCICAOBaHNUsI YPABHEHUN U CUCTEM YypPaBHEHHUMH, B TOM YHCJIE C
npUMeHeHneM TrpadUIecKUX IIPeICTaBIeHUN (yCTaHaBJINBaTh, UMEET JIM YPaBHEHHE HMJIH CHCTEMa
YpaBHEHHI pelIeHus], €CJIM UMEET, TO CKOJIbKO, U Tp.).

e [Ilepexonuts OT cioBecHOW (OPMYIMPOBKHU 3a/1a4d K €€ anrebpandecKoil MOJIEIN C TIOMOIIHIO
COCTABIIEHWSI ypaBHEHUS WM CHCTEMBl YpaBHEHHN, WHTEPIIPETHUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3aJa4yd MOJTYYCSHHBIN pe3ybTar.

e [IpumeHsTh CBOWCTBAa YHMCIOBBIX HEPABCHCTB IS CPaBHEHUS, OIEHKHU; peliaTh JIMHEHHBIC
HEpaBEHCTBa C OJITHON MEepPEeMEHHOW U WX CHUCTEMBI; NaBaTh rpaUuecKy0 WITIOCTPAIHI0 MHOYECTBa
pemeHnii HepaBeHCTBa, CUCTEMbl HEPaBEHCTB.

DOyHKUMHA

e [IloHWMAaTh U UCIIONB30BaTh (PYHKIIMOHAIBHBIC TIOHSITHS U SA3BIK (TEPMUHBI, CHMBOJIMYECKHE
0003HaUeHUs); ONpENeNsTh 3HaueHUue (YHKIMH MO 3HAYCHUIO apryMeHTa; OIpeJesiTh CBOWCTBa
pysKmu o e€ rpaduky.

e Crpouth rpaduKH DdIEMEHTApPHBIX (YHKIHUNA BHIA Y = %,y =x2,y=x3y=x,y = |x|;
ONMHMCHIBATH CBOMCTBA YHCIOBOW (PYHKIIUH IO €€ rpaduKy.

9 kaace

Yuc1a 1 BHIYUCICHUSA

e CpaBHUBaTh U YIOPSJIOYUBATh PAallMOHAJIFHBIE U UpPAIlHOHATbHBIC YHCIIA.

e BrimonHsATe apudMeTHYECKHUE ASUCTBUS C palMOHAJIbHBIMM YHCJIAMH, COYeTasl yCTHBIE H
NUChbMEHHBIC TPUEMBI, BHITIOJHSTh BEIYUCICHUS] C UPPAIHOHAIBHBIMH YHCIIAMU.

e HaxoauTph 3HAYCHUs CTEIICHENW C LEJBIMU MMOKA3aTEIsIMH U KOPHEH; BBIUYUCIISITH 3HAYECHUS
YHCJIOBBIX BBIPAXKCHUM.

e  OxpyrisaTh A€HCTBUTEIBHBIE YHCIIA, BBIMOJHATh NPUKUAKY PE3yibTaTa BBIUYMCIECHHH, OLEHKY
YHUCIIOBBIX BBIPAXKCHUM.

YpaBHeHUS M HepaBeHCTBa



[ ] PeI_HaTB J'II/IHCfIHI:IC 1 KBaAPaTHBIC YPAaBHCHUSA, YPABHCHHUA, CBOOAIINCCS K HUM, HpOCTCfIH.IPIe
IpoOHO-panMoHaIbHBIC yPaBHECHHUS.

[ ] Pemarts cucTeMbl ABYX JIUHEWHBIX ypaBHeHI/Iﬁ C AByMs NEPEMCHHBIMH M CHUCTCMbI IBYX
ypaBHeHHP'I, B KOTOPBIX OJHO YPABHCHHUCHC sABJISICTCS JIUHENHBIM.

[ ] Pemarrs TekCcTOBBIE 3ada4du aHFC6paI/I‘ICCKI/IM CHOCO6OM C IMOMOIIIBIKO COCTABJICHUA YPABHCHUSL
HNJIN CUCTEMBI IBYX ypaBHeHHﬁ C ABYyMs MCPEMCHHBIMU.

[ ] HpOBOI[I/ITI) HpOCTefIIHHe HCCJIICOJOBaHUA ypaBHeHI/Iﬁ U CUCTEM ypaBHCHHﬁ, B TOM 4YHCJIC C
NpUMEHEeHHEM TpadUueCKUX NpeJICTaBICHUN (yCTaHABIUBAaTh, UMEET JIU YPaBHEHHUE UJIM CHCTEMa
YpPaBHEHUM pelIeHUs], €CJIU UMEEeT, TO CKOJIbKO, U TIp.).

e Pemate JHWHEWHBIE HEPaBEHCTBA, KBaJpaTHbIC HEPaBEHCTBA;, HW300pa)kaTh peEIICHUE
HEPABEHCTB HA YUCJIOBOM MPSIMOM, 3alIUCBIBATh PEIICHUE C IMOMOIIBIO CUMBOJIOB.

[ ] PeHIaTB CUCTCMBbI JII/IHCI>'IHI)IX HepaBCHCTB, CHUCTCMBI HepaBeHCTB, BKIIFOYAKOIIIHNEC KBaI[paTHOC
HEePaBEHCTBO; H300pa)kaTh pCIICHUE CHUCTeMbl HEPAaBCHCTB Ha YHCJIOBOW TIpsIMOM, 3alHUChIBATh
pemicHue C MIOMOIIBKO CUMBOJIOB.

[ ] I/ICHOHBSOB&TB HepaBeHCTBa HpI/I peIHeHI/II/I pa3nI/Iqux 3aga4.

DOyHKUMH

e Pacno3HaBath (YHKIIMH H3YYEHHBIX BHJOB. [lOKa3piBaTh CXEeMaTHYECKH PAaCIIOJOXKEHUE Ha

KOOPJIMHATHOM IUIOCKOCTH TrpadukoB ¢GyHKIHN Buna: y = kx,y =kx + b,y = S,y = ax? + bx +

c,y=x3,y=4/x,y = |x| B 3aBucumocTH OT 3HauyeHHii KO>(PPHUIMEHTOB; OMMUCHIBATH CBOMCTBA
pyHKIIMHA.

e Crpouth W H300pa)kaTh CXEMaTHYECKH TIpaduKu KBaJIpaTUYHBIX (YHKIHNW, OITUCHIBATH
CBOWCTBA KBQJIPATUYHBIX (YHKIUN 11O UXrpadukam.

e Pacno3naBarh KBaJgpaTHYHYIO (yHKOUO 110 (Qopmyrne, HOPUBOJAUTH IPUMEPHI
KBaJIPATUYHBIX (YHKIIUNU U3 peaibHOU XKU3HU, (GU3UKH, TCOMETPHH.

ApudmMernueckasi ¥ reoOMeTpUYecKasi MPOrpeccuu

e Pacno3HaBarh apu(PMETHYECKYI0 M T€OMETPHUYECKYIO MPOTrPecCHU NpHU pPa3HbIX cliocobax
3aJaHusl.

e BrpIMONHATH BBIUHUCICHHUS C HCIOJB30BaHMEM (GOpPMYya N-ro ujleHa apudMEeTHUYECKOW u
r€OMETPUUYECKON Mporpeccuii, CYMMBbI MEPBBIX N YJIEHOB.

e l300paxaTh 4JI€HBI IOCIEI0BATEILHOCTH TOUKAaMHU HA KOOPAMHATHON MJIOCKOCTH.

e PemaTh 3a1auM, CBSI3aHHBIC C YHUCJIOBBIMH [OCJIEIOBATEIbHOCTSIMH, B TOM YHCJIE 3aladyd U3
peanpHOM KU3HH (C UCTTOJIB30BAHUEM KaJIbKYISITOPa, MU(PPOBBIX TEXHOJIOTHH).



PABOYASA INTPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS». 7-9 KJIIACCbI
1. OEJIM U3YYEHUSA YYEBHOI'O KYPCA

Crnenys mpeacTaBiIeHHOM paboyell mporpamme, HaYMHAs C CEBMOTO KJlacca Ha YPOKax IT'€OMETPHH
OGy‘-IElIOH.IHfICSI YUYUTCSA OPOBOAUTH HOKA3aTCIBbHBIC PACCYXIACHHA, CTPOUTH JIOTUYCCKUC YMO3AKIHOUCHUA,
JIOKa3bIBaTh UCTUHHBIE YTBEPKIACHUSI U CTPOUTH KOHTPIPUMEPEL K JIOJKHBIM, IIPOBOJUTE PACCYKIACHUS «OT
MPOTHBHOT0», OTIIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOPATHBIE YTBEPKIACHUS.

BTopoi1 11e1p10 n3ydeHHst TEOMETPUH SBIISETCS UCIIOIb30BAHNE €€ KAK HHCTPYMEHTA IIPU PELICHUU
KaK MAaTCMAaTU4YCCKUX, TAK W MNPAKTHUYCCKUX 3aJad, BCTPCHANOIIUXCA B peaJIBHOﬁ k3. OKOHYMBIIHHA
KypC T€OMETPHUH IIKOJBHUK JIOJDKEH OBITh B COCTOSIHUHM OIPEICIUTh T€OMETPHUYECKYIO (DUTYpY, Omucarth
CJIOBAMH JIAHHBINA YEPTEK WM PUCYHOK, HAMTU IIOLIAAb 3€MEIbHOIO Y4acTKa, paCCUUTaTh HEOOXOIUMYIO
JUIMHY OITOBOJIOKOHHOTO Kaleisi Wi TpeOyeMble pa3Mepbl Tapaxka Uil aBTOMOOWJS. OToMy
COOTBCTCTBYCT BTOpAasd, BBIYMCINUTCIIbHAA JIMHHUA B U3YYCHUNW I'COMETPHUU B HIKOJIC. I[aHHaSI IMpaKTU4ICCKasi
JUHUS SBJISCTCS HE MEHEe BXKHOM, 4eM miepBast. J[Jis 3TOT0 yIUTEN0 peKOMEHIyeTCs MOAOUPaTh 3a/1aun
MPAKTUYCCKOr'0 XapakTepa A pacCMaTrpuBaCMbIX TEM, YUYHUTH I[eTeI\/'I CTPOUTb MAaTEMAaTUYCCKHUEC MOJCIIN
PCAIBHBIX KHW3HCHHBIX CHTyaHHﬁ, MIMPOBOAWTE BBIYHUCICHUA W OLCHUBATHL AJCKBATHOCTL ITIOJIYYCHHOI'O
pesynbrata. KpaitHe BaXHO NMOIYEPKUBATH CBA3M T'€OMETPUM C JPYTUMH IpEAMETaMH, MOTHBHPOBATH
UCIOJIb30BATh OMNpPENENICHUsT TEeOMETPUYECKMX (UIryp M TOHATUH, JEMOHCTPUPOBATh MPUMEHEHHE
MOJIyYEHHBIX YMEHUH B (U3MKE U TEXHHKE. DTH CBSI3M HamboJiee SpKO BUAHBI B TeMax «BekTopbi»,
«TpuroHoMmerpruueckue COOTHOIIEHUs», «MeToa koopauHat» u «Teopema [Tudaropay.

2. MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
CornacHo ydye6HOMY IUIaHy B 7—9 Kkiaccax u3ydaercs yueOHbIH Kypc «['eoMeTpus», KOTOpPBI
BKJTFOYAET CIICTYIOIINE OCHOBHBIC pa3ieibl coaepxkanus: «['eomerpuyeckue GUrypsl U uX CBOMCTBAY,
((I/I3MepeHI/Ie rCOMETPUUYCCKUX BCIWYUH», a TaAKXE ((HeKapTOBBI KOOpAWHATBI Ha ITIJIIOCKOCTH),
«Bekropsy, «/[Bmkenus miockoctn» u «IIpeodbpazoBanus momo0us».
VY4eOHbI MIaH OTBOJIUT U3yYCHUE TEOMETPUHU Ha 0a30BOM YpOBHE 2 Yaca B HEJICIIO 3a KaX bl T'OJT
o0y4eHwus1, Bcero 3a Tpu roja ooyuenus — 202 gaca.

3. COAEP/KAHUE YYEBHOI'O KYPCA (I1IO TOAAM OBYYEHMUA)

7 wJjacc

Hauvanbubsie mnoHsiTHs reoMmerpuu. Touka, mnpsimMas, OTPE3OK, Jyd. Yroid. Buasl yrios.
BeptukanbHeie U cMexHbIE yribl. buccekrpuca yria. JlomaHas, MHOroyroJibHuK. llapamienbHocTh U
MEPIEeHIUKYIIPHOCTD MPSMBIX.

Cummerpuunble (urypbl. OCHOBHBIE CBOWCTBAa OCEBOM cuMMeTpuu. [Ipumepsl cUMMETpun B
OKPY’KaIOIlleM MUpE.

OcHOBHBIE TIOCTPOCHHUSI C TOMOINBIO LHMPKYIss U JUHEHKH. TpeyroiabHuK. BeicoTa, Menuana,
OuccekTpuca, UX CBOICTBA.

PaBHOGe1peHHBIN U paBHOCTOPOHHUH TpeyroJibHUKU. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa U MPU3HAKH PAaBHOOEIPEHHOTO TpeyroibHuKa. [IpM3Haku paBeHCTBA TPEyroJbHUKOB.

CpoiicTBa M TpU3HAKK NapaiedbHBIX OpsAMbIX. CymMma YriioB TpeyrojbHUKa. BHemniHwe yribl
TpPEeYroJbHUKA.

[IpsmoyronpHbld  TpeyronbHUK. CBOWCTBO  MeIuaHbl  IPSMOYrOJBHOTO  TPEYroJjbHHKA,
npoBenEHHONW K rumnoreHyse. [Ipu3Haku paBeHCTBA MPSAMOYTOJBHBIX TPEYTOJIbHUKOB. IIpsmMoyromnbHbII
TPEYroiabHUK ¢ yriaom B 30°.

HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM, TeopemMa
0 OoJiblieM yrie u 0OoJIbIIeH CTOpOHE TpeyroibHuKa. [leprneHauKynsp u HakIOHHAs.

['eomeTrpuueckoe mecto To4ek. buccekTpuca yria U cepeIUHHBIA MEPIEHIUKYISIP K OTPE3KY Kak
F€OMETPUUECKHE MECTA TOYEK.

OKpy)XHOCTh U KpYT, XOpAa U AUaMETpP, UX CBOWCTBA. B3anMHOE pacmnojiokeHHEe OKPYKHOCTU U
npssMoi. KacarenpHas M cekymas K OKpYXKHOCTH. OKpyKHOCTb, BNHMCaHHasi B yroji. BrnucaHHas u
ONMCaHHAasi OKPYKHOCTH TPEYTOJIbHUKA.

8 ki1acc

UYerplpéxyronbuuku. Ilapamnenorpamm, ero mnpusHaku M cBolictBa. YacTHele ciydau
napajiesIorpaMMoB (MIPsIMOYTOJIbHUK, poMO, KBajpaT), UX MPU3HAKU U CBoicTBa. Tpamerus, paBHOOOKas
Tpanenus, e€ CBOMCTBA U pu3HaKu. lIpsmoyronpHas Tpanenus.

Meron ynsoenus wmemuasnsl.  LleHTpanbHas cummerpus. Teopema @aneca u TeopeMa o
IIPONOPLIUOHAIBHBIX OTPE3KaX.



CpenHue TMHUM TPEYrOJIbHUKA U Tpanenuu. L{eHTp Macc TpeyrojibHUKA.

[Togobue TpeyronbHUKOB, Koddumuent momobus. I[Ipu3Haku MOAOOMS TPEYTrOTHHHUKOB.
[Ipumenenue nogooUst Npu PELIEHUH TPAKTUYECKUX 3ajau.

CpoiictBa 1uiomazne reomerpuueckux ¢uryp. Dopmynasl s IUIOMAAM  TPEYroJbHHKA,
napajuieniorpamma, pom6a u tpanernuu. OTHOIIEHHE IUIOMAeH Mo 00HBIX Guryp.

Brruncnenue miomaneil TpeyroJbHUKOB M1 MHOTOYTOJIBHUKOB Ha KJIETYaTON Oymare.

Teopema ITudaropa. [Ipumenenne Teopems [Tudaropa npu pemeHun NpaKTHYECKUX 3a1a4.

CuHyc, KOCHHYC, TaHIE€HC OCTpPOro yriia MpsIMOYTOJbHOIO TpeyrosibHUKa. (OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO. Tpuronomerprueckue GpyHkmun yrios B 30°, 45° u 60°.

Brucannble U LEHTpaIbHBIE YIJIbI, YTOJ MEXIY KAacaTeIbHONW U XOPAOW. YTIIbI MEXKIY XOpAaMu U
CeKylMMU. BriricaHHble U ONKMCaHHbIE YETHIPEXYTOIbHUKK. B3auMHOE pacrosnokeHue IByX OKpYKHOCTEM.
Kacanue okpyxxnocreil. OOuiye kacareiabHble K JByM OKPYKHOCTSM.

9 kaace

Cunyc, xocunyc, tanreic yriaoB or 0 no 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO.
@OopMyIIbI IPUBEICHUS.

Pemenune TpeyroiapaukoB. Teopema KOCHHYCOB B TeOpeMa CHHYCOB. Perienne mpakTH4eckux 3a1ad
C MCIIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[TpeobpazoBanue nomo6us. [logo6re cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema o0 Ipow3BEIEHIH OTPE3KOB XOP/, TEOPEMBI O MTPOU3BEACHUU OTPE3KOB CEKYIINX, TEOpeMa
0 KBaJ[paTe KacaTeJIbHOM.

Bekrop, mimHa (MOIYIh) BEKTOPA, COHANPABIICHHBIE BEKTOPHI, TPOTUBOIIOIOKHO HAIPABJICHHBIC
BEKTOPBI, KOJUTMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OMNEpalWd Haja BeKTopamMu. Pasnmoxenne
BEKTOpa MO JIBYyM HEKOJUIMHeapHbIM BekTopaM. KoopmuHatbl BekTopa. CKalsipHOE MPOU3BEICHHUE
BEKTOPOB, MPUMEHEHHE ISl HAXOXKICHUS JUTHH U YTJIOB.

JlekapTOBBl KOOpAWHATHI HAa TUIOCKOCTH. YPaBHEHHUS MPSAMONW W OKPY)KHOCTH B KOOPIMHATAX,
nepeceueHre OKPY)KHOCTEH U MPsAMbIX. MeTo1 KOOpAUHAT U €ro IPUMEHEHHUE.

[IpaBunbHBIE MHOTOYroJdbHHMKH. JlnMHa okpyxkHocTu. ['pagycHass M paguaHHas Mepa yria,
BBIUMCIJIEHUE JUIMH AYyT OKpyxHocTell. [1nomans kpyra, cekropa, CerMeHTa.

JIBIJKEHUSI IUIOCKOCTM U BHYTPEHHHME CHMMETpUM (Uryp (2JIeMEHTapHble IPEACTaBICHUS).
[TapannensHbiii neperoc. [loBoporT.

4. INIAHUPYEMBIE ~ OBPA3OBATEJIbHBIE  PE3YJBTATHI ~ OCBOEHHUA
PABOYEMU ITPOI'PAMMBI KYPCA

OcBoenne yueOHOro npeamera «['eomerpusi» B 7-9 Kilaccax JOJDKHO 0O€CIeYMBaThH OCTIDKCHHE Ha
YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMsI CIEIYIOUIMX JMYHOCTHBIX, METANPEIMETHBIX M IPEIMETHBIX
00pa3oBaTeIbHBIX PE3YJIbTATOB:

JINYHOCTHBIE PE3YJIbTATDI

JINYHOCTHBIE pE3yNbTaThl OCBOCHHUS IPOTPaMMBI y4eOHOTO mpeaMeTa «I eoMeTpus» XapakTepu3yIoTCs:

IIaTpuoTnyeckoe BocnuTaHme:

NpPOSIBIICHHEM HHTEpeca K MPOIUIOMY W HACTOSIIEMY POCCHICKOM MaTeMaTukd, LEHHOCTHBIM
OTHOIIEHUEM K JOCTIDKCHUSM DPOCCHICKMX MAaTeMaTHKOB W POCCHUICKON MaTeMaTHYeCKOH IIKOJBI, K
UCIIOJIb30BAHUIO STHX JOCTIKCHUH B IPYrHX HAyKaxX U MPHKIAJHBIX cepax.

I'paiknanckoe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITIOJHEHHIO 00S3aHHOCTEH I'paKAaHMHA M PEealn3alliid ero NpaB, MPEACTaBICHHEM O
MaTeMaTH4YEeCKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IUUHBIX CTPYKTYp, SBJICHUHN, MPOLEIYp IPaxkIaHCKOTO
oOriecTBa (BbIOOPHI, OTIPOCHI U T1P.);

TOTOBHOCTBIO K OOCYKAEHHIO 3THYECKMX HpOOJeM, CBSA3aHHBIX C MPAKTUYECKUM MpPUMEHEHHEM
JOCTH)KEHUHM HAyKH, 0CO3HAaHMEM Ba)KHOCTU MOPAJIbHO-3THYECKUX MPUHIIUIIOB B JIEITEILHOCTH YUEHOTO.

Tpynosoe Bociutanue:

YCTaHOBKOW Ha aKTHMBHOE y4acTHe B PELICHUU MPAKTUYECKUX 3a/1a4 MaTeMaTUYecKOi HalpaBlIeHHOCTH,
OCO3HAHMEM BAXHOCTH MaTeMaTH4YeCKOro oOpa3oBaHMs Ha MPOTSHKEHUH BCEH JKM3HU IS YCHEIIHOM
npoeccuOHaTBbHON IEATENILHOCTH U Pa3BUTHEM HEOOXOTUMBIX YMEHUH;

OCO3HAHHBIM BBIOOPOM M IOCTPOEHHEM HHIMBUAYAIBHOW TPAaeKTOPUH 0Opa3oBaHMs U >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

CTETHYECKOE BOCIIMTAHHE!

CMOCOOHOCTBIO K SMOLIMOHATIBHOMY M 3CTETHUYECKOMY BOCHPHUATHIO MaTEMAaTUYECKUX OOBEKTOB, 3a/1a4,
peLIeHH, pacCyXIeHUH; YMEHUIO BUAECTh MaTeMaTHUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.



IleHHOCTH HAYYHOT O MO3HAHUS:

OpUEHTAIEeH B JEATEIHPHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MPEICTABICHHA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YeJIOBEKa, IPUPOIbI M OOIIECTBAa, TOHUMAaHHEM MAaTeMaTHYECKOW HAayKH Kak
cdepbl 4eTOBEYECKOH JAeATeIbHOCTH, 3TAMOB €€ Pa3BUTHS U 3HAUMMOCTH ISl PA3BUTHS [IUBHIIN3AIINN;

OBJIAJICHUEM SI3LIKOM MAaTEMATHKU U MAaTEeMaTUYECKOU KyJIbTYpOil KaK CPEeICTBOM MO3HAHUS MUPA,

OBJIAZICHUEM MPOCTEHITUMH HAaBBIKAMHU MCCIIEIOBATEIbCKON AEATEIBHOCTH.

®duznyeckoe BOCMUTaHUE, (opMHUPOBaHHEe KYJIbTYPbl 3A0pPOBbSI M  IMOLHMOHAJILHOIO
os1aronosyqusi:

TOTOBHOCTBIO IIPUMEHSATh MaTeMaTHUECKUE 3HAHUS B MHTEPECAX CBOETO 37I0POBbS, BEACHHUS 3JI0POBOTO
o0Opa3a JKW3HHM (30pOBO€ MUTAHWE, COAJAHCUPOBAHHBIA PEKUM 3aHATHH M OTIbIXA, peETyJspHas
¢bu3nveckas akTHBHOCTB);

c(OPMHUPOBAHHOCTHIO HABBIKA Pe(PIEKCHH, TPU3HAHUEM CBOETO IpaBa HA OMHMOKY M TAKOTO K€ IpaBa
JPYroro 4eroBeKa.

IKOJOrMYecKoe BOCIUTAHNE:

OpHUEHTAaIel Ha NMPUMEHEHHEe MaTeMaTUYeCKUX 3HAHWH JUIS pelIeHus 3a7a4d B 001acTH COXPaHHOCTH
OKpYXKaloIllel cpenabl, TUIAHUPOBAHHUS TOCTYNKOB M OIEHKA MX BO3MOXXHBIX TIIOCIEACTBUN JUIS
OKpYKaroIlen Cpeibl;

0CO3HAHHEM TII00ATFHOTO XapaKTepa SKOJIOTHYECKUX MPOOIIEM H ITyTEH MX pEeIIeHusI.

JInyHOCTHBIE pe3yJbTaThbl, 00ecreYHBAOIIHE AJANTALMIO O00YYAIOLIErocss K W3MEHSIOIMMMCS
YCJI0OBHSIM COLMAJIbHOM M IPUPOAHON cpeabl:

e TOTOBHOCTBIO K JICHCTBHSAM B YCJIIOBHSX HEONPEACIEHHOCTH, TIOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYI0 ACATEIbHOCTh, B TOM YHCIE YMEHHE YUUTHCS Y NIPYTUX JHO/ICH,
MPHOOpETaTh B COBMECTHOH JIEATEIIBHOCTH HOBBIC 3HAHMSI, HABBIKM M KOMITCTCHITUHU M3 OITBITA JPYTHX;

e  HEO0OXOJIUMOCTBIO B (JOPMUPOBAHNU HOBBIX 3HAHHMA, B TOM YHCie (OPMYTUPOBATH HJICH, TOHSITHSI,
TUMOTE36l 00 OOBEKTaX W SIBICHHSIX, B TOM YHCJIE paHee HE H3BECTHBIX, OCO3HABATH JC(QUITUTHI
cOOCTBEHHBIX 3HaHUI U KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

e  CHOCOOHOCTHIO OCO3HAaBATh CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIHIO Kak
BBI30B, TPEOYIOMINI KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PELIEHUS U JeHcTBUs, (GOpMyIupoBaTh U
OIICHUBATh PUCKU U MOCIEACTBUS, POPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATBI

MertanpeaMmeTHble pe3yabTaThl OCBOEHHSA NporpaMMbl  ydeOHOro mnpeamera «leomeTpus»
XapaKTepU3yIOTCs OBJIAJICHUEM YHUBEPCATIbHBIMU NOZHABAM ENbHBIMU OCLICMBUAMU,
VHUBEPCAIbHLIMU KOMMYHUKAMUSHBIMU OeliCMBUAMU U YHUBEPCATIbHbIMU PeZYIAMUSGHBIMU OeliCTNEUIMU.

1) Vuusepcanvuvie noznasamenvhwle oelicmeus obecneuusarom G opmuposanue 0az306b1x
KOZHUMUBHBIX NPOYeccos 00yuanuuxcs (0ceoenue Memooos NOZHAHUS OKPYICAIOUie20 MUpd, npumeHeHue
JI02UYECKUX, UCCe008aMeNbCKUX Onepayull, yMeHuti pabomamso ¢ uHpopmayueti).

Ba3oBble JJornueckue neicTBus:

e  BBUBIAITH M XapaKTEPU30BATh CYIICCTBEHHbIE MPU3HAKU MATEMATUYECKUX OOBEKTOB, MOHSTHUH,
OTHOIICHHUI MEXAY MOHATUAMU; (HOPMYTUPOBATH ONPE/CIICHUs OHITUI; YCTaHABIUBATH CYIIECTBEHHBIN
MpHU3HAK KJIacCU(pUKAIMU, OCHOBAHUS JIIs1 0000IIEHHS U CPAaBHEHHMSI, KPUTEPUU TIPOBOAUMOTO aHAIIN3A;

e  BOCIpPUHMMATH, (OPMYTUPOBaTh U MPEOOPa3OBBIBATH  CYXKICHHS:  yTBEPAUTEIbHBIE U
OTpUIaTeNbHbIE, eMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

e  BBIBISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTHBOpeuYrs B (akTax, JaHHBIX,
HaOMIOJIEHUSAX H  YTBEPXKICHUSAX; TMpeuiaraTb KPUTEPUU IS BBIABICHUS 3aKOHOMEPHOCTEH W
MIPOTUBOPEUH;

e JenaTh BBIBOJABI C UCHOJIB30BAaHUEM 3aKOHOB JIOTMKH, JCIYKTHUBHBIX W HWHIYKTUBHBIX
YMO3aKITIOUYEeHUH, yMO3aKIIOUEHHUH 110 aHAJIOTHH;

e pa3dupaTh JOKa3aTENbCTBA MATEMaTHYECKHX YTBEPXKIACHWH (TMpsSMbIE M OT MPOTUBHOTO),
MPOBOJUTH CAMOCTOSATEIHHO HECIOXKHBIE JI0Ka3aTeNbCTBA MaTeMaTH4YeCKuX (haKkTOB, BBICTPAUBATH
apryMeHTaI1I0, TPUBOIUTH MPUMEPHI M KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHS;

e BBIOWpaTh cmoco0 perieHus y4eOHOU 3amaun (CpaBHHBATh HECKOJIBKO BapHAHTOB pEIICHUS,
BBIOMpATh HanOoJIee OIXOSIINUN ¢ YIETOM CaMOCTOSITENIEHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBrble ncciienoBare/bCKue 1eHCTBHA:

e  HCINOJIb30BAaTh BOMPOCHI KaK WCCIEIOBATENbCKUNM WHCTPYMEHT TMO3HAHUS;, (DOpMYITHpOBATH
BOMPOCHI, GUKCUPYIOIINE POTUBOPEUHE, MPOOIEMY, CAMOCTOSTEIHHO YCTAHABINBATh UICKOMOE U JIAHHOE,
(hopMHPOBATH TUTIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE,



e TPOBOJHUTH MO CAMOCTOSITENIBHO COCTAaBICHHOMY TUIAaHY HECJOKHBIM 3KCIIEPUMEHT, HEOOIbIIOe
HCCIICIOBAaHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEW MaTeMaTHYeCKOro OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXIy CO00ii;

e  CaMOCTOSATENHHO (OPMYIUPOBATH OOOOMICHHWS W BBIBOABI IO pe3yJibTaTaM MPOBEAEHHOTO
HAOIOIEHUS, KCCIEOBAHUs, OLEHUBATHh JOCTOBEPHOCTh IIOJYYCHHBIX PpE3YJIbTaTOB, BBIBOJAOB U
0000IIIEeHHI;

e  TIPOTHO3MPOBATH BO3MOXKHOE DPa3BHTHE INPOIIECCA, a TAKXKE BBIABUIaTh IMPEAINOJIOKEHHS O €ro
Pa3BUTHH B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmanmueii:

e  BBUIBIATH HEJOCTATOYHOCTH M M30BITOYHOCTh HH(POPMAIIMH, JaHHBIX, HEOOXOIUMBIX JIJISl PEIICHUS
3aJa4u;

e  BBIOWpATh, AHAIM3UPOBATH, CHCTEMATU3UPOBATh M WHTEPIPETHPOBATh MHPOPMAIUIO Pa3THIHBIX
BHJIOB ¥ JOPM IpEICTABICHUS;

e  BBIOMpaTH (OpMY IpeACTaBICHUs WHGOPMAIMH U WUTIOCTPUPOBATH PEIIaeMBbIC 3a/1a4d CXEMaMH,
JrarpaMmmamu, MHOHM rpa@ukoil 1 uX KOMOMHALMSIMU;

e  OICHWBATh HAN&HKHOCT, WHPOPMAIIMU IO KPHUTECPUSM, TIPEUIOKCHHBIM  YYHUTEIEM  HIIN
cOPMYIMPOBAHHBIM CAMOCTOSTENBHO.

2) Vuueepcanvivie KOMMYHUKAMUBHbBLE OCUCMEUs. 00eCNeyusam c@hopMupO8aAHHOCIb COYUATLHBIX
HABLIKO8 00Y4aAIOUWUXCHL.

Oouenne:

e  BOCIPHHHMATH W (POPMYJIUPOBATH CYXJCHUS B COOTBETCTBHH C YCIOBHSAMH H IIEJISIMU OOIICHUS;
SICHO, TOYHO, TPaMOTHO BBIP@XAaTh CBOKO TOYKY 3pEHHUS B YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh
TTOSICHEHHMSI 110 XOJ1y PEIICHHS 3a1a9i, KOMMEHTHPOBATh TOJYICHHBIN PEe3yibTarT;

e B XOJ€ OOCYXKIEHUS 3a/JaBaTh BOMPOCHI MO CYIIECTBY OOCYK/JIaeMOU TEMBI, MPOOJIEMBI, peraeMoit
3aaud, BBICKAa3bIBaTh WJCH, HAIlCJICHHBIE Ha TIIOWCK pEIICHUS; COTIOCTABIISATH CBOM CYXKICHHS C
CYXJCHUSAMHU JAPYTrUX YYACTHUKOB JUAJIora, 0OHAPYKUBATh pa3ilyure U CXOJICTBO MO3UIMIL; B KOPPEKTHOU
dhopme hopMyTHpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS;

e  TMIPEACTaBIATH PpE3ylIbTaThl pPELIEHUS 3aJaud, OKCIEPUMEHTa, MHCCIEIOBaHUs, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpaTh (GopMaT BBICTYIUIEHUS C Y4ETOM 3a/lady Mpe3eHTalMM U OCOOEHHOCTEH
ayJTUTOPHUH.

CoTpyaHunyecTBo:

e IIOHMMATH U MCHOJb30BATh MPEUMYIIECTBA KOMAHIHOW U MHJIMBUIYAIbHOW paOOThHI MPU PELICHUH
y4eOHBIX MAaTeMaTUYECKUX 3a]1a4;

e  MPUHHUMATH IEJIb COBMECTHOHN NESATENbHOCTH, IUIAHUPOBATH OPraHM3alldi0 COBMECTHON paboThI,
pacnpenensiTs BUIbl paboT, J0TOBapUBaThCs, 00CYkIaTh MPOLECC U PE3yNIbTaT paboThl; 00001IaTh MHEHUS
HECKOJIbKUX JIFOCH;

e  y4acCTBOBATh B IPYyMIOBLIX (popmax paboThl (00CYkAeHUS, 0OOMEH MHEHUSIMHU, MO3TOBBIE IITYPMbI U
ap.);

e BBITNIOJIHATH CBOIO YaCTh PabOThI U KOOPJAUHUPOBATH CBOU JACUCTBUS C APYTUMU WIICHAMH KOMAaH/IbI;

e  OIICHMBATh KAauyeCTBO CBOEr0 BKJaJa B OOMIMI MPOAYKT MO KPHUTEPUSM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBUSL.

3) Vuusepcanvuvie pezyrisamugnsle oeticmsus 06ecneuusaiom Gopmuposaniue CMulCl08blX YCMAHO8OK
U HCUBHEHHBIX HABLIKOB TUYHOCHIU.

Camoopranmn3anus:

CaMOCTOSITENIbHO COCTaBIIAThH IJIaH, aJTOPUTM pEIIeHHs 3aJadd (MM €ro 4acTh), BbIOMpaTh crocod
pelieHus ¢ y4€TOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBaTh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ y4€TOM HOBOM MH(OpPMALIHH.

CaMOKOHTPOJIB:

e BIAAETh CIOCOOAMHM CaMOIMPOBEPKH, CAMOKOHTPOJS TMpoliecca U pe3ylbTaTa peuieHus
MaTeMaTH4eCKOH 3a71auu;

e  TPEIBUIETh TPYTHOCTU, KOTOPHIE MOTYT BO3HHUKHYTh MIPH PEIICHUH 33/1a4l, BHOCUTh KOPPEKTHUBBI
B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAlICHHBIX OIMINOOK, BBISBICHHBIX TPYTHOCTEH;

e  OIICHMBATh COOTBETCTBHE pe3yNbTaTa JEATEIHHOCTH MOCTABICHHOW LIETH U yCIOBUSM, OOBICHSITH
MPUYMHBI TOCTIKEHUS WIM HEAOCTIXKCHUS LENH, HAXOJUTh OMIMOKY, aBaTh OICHKY MPHOOPETEHHOMY
OTIBITY.

HNPEJIMETHBIE PE3YJIBTATHI (IIO T'OJAM OBYUYEHMUS)



OcBoenne yueOHoro mpenmera «I eomerpusi» B 7-9 kiaccax MoDKHO 0OecrieunBaTh JTOCTHXKEHUE
Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHusI CICIYIONINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:
7 knacc

e PacmosHaBarTh M3ydeHHBIC Te€OMETpHUYECKHE (UTYpBI, ONPEICNIATh UX B3aMMHOE PACIOJIOKEHUE,
M300paxaTh Fr€OMETPHUECKUE (PUTYPHI; BBITIOJHATh YEPTEKH MO YCIOBHIO 3a1a4u. V3MepsTh TMHEHHbBIC U
YIJIOBBIE BEJIMYMHBI. Pemare 3a1aui Ha BBIYMCIIEHUE JIMH OTPE3KOB U BEJIMYHH YIJIOB.

e Jlenath TpyOyr0 OICHKY JIMHCWHBIX M YIJIOBBIX BEIMYWH TPEIMETOB B PEATBHON KU3HU, pa3MEpOB
MIPUPOTHBIX 00BEKTOB. PaznuuaTh pa3Mephl 3THX 0OBEKTOB IO MOPSAKY BETMYUHBI.

e  CTpouTh UEPTEHKH K TCOMETPUUCCKUM 3a/1a4aM.

e [lonp30BaTbCs MpH3HAKAMHU PABEHCTBA TPEYTrOJbHHUKOB, HCIOJb30BaTh MPU3HAKKM H CBOMCTBA
paBHOOCIPEHHBIX TPEYTOJBHUKOB ITPU PEIICHUH 33]1a4.

e [IpoBOIUTH JIOTUYECKHUE PACCYNKIEHHUS C UCIIOJIB30BAHUEM T€OMETPUUYECKUX TEOPEM.

e [lonp30BaTbCcs MpPU3HAKAMH PABEHCTBA MPSMOYTOJIBHBIX TPEYrOJBHUKOB, CBOMCTBOM MEIHUAHBI,
MPOBEIEHHON K TUIIOTEHY3€ NPSIMOYTOJIBLHOTO TPEYTOJIbHUKA, B PEIICHUU T€OMETPUUYECKHUX 3a/ay.

e  OnpenensTe MapaIEILHOCTh MPSAMBIX C TTOMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT ¢ HUMHU CEKyIasl.
Onpenenars napauielbHOCTh MPSIMBIX C TIOMOIIBIO PaBEHCTBA PACCTOSHUN OT TOYEK OJHOM MIps MOH 10
TOYEK JPYrOH MPsSMOH.

e Pemarh 3amaun Ha KJI€TYaTON Oymare.

e [IpoBOIUTH BBIYHCICHUS U HAXOIUTh YUCIOBBIE U OYKBEHHBIE 3HAYEHUS YIJIOB B T€OMETPHUECKHUX
3a7a4ax C MCIOJb30BAHUEM CYMMBI YIJIOB TPEYrOJbHUKOB M MHOTOYrOJbHHUKOB, CBOMCTB VTJIOB,
00pa3oBaHHBIX TPH MEPECEUCHUU JIBYX MapajUICIbHBIX MPSAMBIX CeKylied. Pemars nmpakTudeckue 3amadu
Ha HaXOXKJICHHUE YIJIOB.

e Braaerp MOHATHEM T'E€OMETPUUYECKOTO MeECTa TOUYeK. YMETh OMpENeisaTh OWCCEKTPUCY yria Hu
CEepPEANHHBINA MEPHEHIUKYISP K OTPE3KY KaK TEOMETPUUYECKHE MECTA TOYEK.

e @opMynupoBaTh OINpPEACICHUS OKPYKHOCTM M Kpyra, XOpApl M JUamMeTpa OKpPYKHOCTH,
M0JIb30BATHCSI UX CBOMCTBAMHU. YMETh IPUMEHATh 3TH CBOMCTBA MPU PELICHUM 3a/1a4. Bianets nonsarruem
OTIMCAHHOM OKOJIO TPEYroJIbHUKA OKPYKHOCTH, YMETh HaX0qUTh €€ 1eHTp. [loyb30BaTbes dakTamu o TOM,
YTO OHMCCEKTPUCHI YIJIOB TPEYrOJbHHKA IMEPECeKaloTCs B OJHOM TOUYKEe, U O TOM, YTO CEpEeIUHHBIE
MEPIEHAUKYIISAPBI K CTOPOHAM TPEYrOJIbHUKA [IEPECEKAIOTCS B OHON TOUKE.

e Braners NOHATHEM KacaTeJIbHOW K OKPY>KHOCTH, IOJIb30BAaThCA TEOPEMOM O MEPIEHAUKYISIPHOCTH
KacaTeJIbHOW U paJnyca, IPOBEAEHHOIO K TOUKE KACAHMS.

e Jlosp30BaThCAd MPOCTEHIIMMHU T€OMETPUUECKMMHU HEPABEHCTBAMH, IOHMMATh UX INPaKTUYECKUU
CMBICII.

e [IpoBOIUTH OCHOBHBIE FTEOMETPUUECKHUE MOCTPOCHUS C IOMOLIBIO LIMPKYJISI M JINHEUKHU.

8 kiacc

e Pacno3HaBaThb OCHOBHBIE BUJbI YETHIPEXYTOJBHUKOB, UX 3JIEMEHTBHI, M10JIb30BATHCS UX CBOMCTBAMHU
IIPU PELICHUH F€OMETPUUECKHUX 3a/1ay.

e [IpumeHsTH CBOWCTBA TOUKHU MEPECEUCHHS MEIUAH TPEYroJibHUKA (IIEHTpa Macc) B PELICHUU 3a/a4.

e Braxerp NOHATHEM CpeIHEH JMHUM TPEYroJbHUKA U Tpaneuuy, OPUMEHSATh HUX CBOMCTBA NpH
peuieHun reomerpudeckux 3anad. [lons3oBarbes Teopemoit daneca U TeOpeMOl O MPONOPUUOHAIBHBIX
OTpPE3KaX, IPUMEHATh UX JUISl peLIEHUs MPAKTUUECKUX 3a/1ay.

e [IpumeHsTH MPU3HAKK MOAOOUS TPEYTOJLHUKOB B PELICHUU T€OMETPUUYECKHX 3a/1au.

o [lonb3oBatbest Teopemoii [ludaropa mist pemieHUs TEOMETPUUECKUX M MPAKTHYECKUX 3a/ad.
CtpouTh MaTEMaTUYECKYIO MOJIENb B TPAKTUYECKUX 3a]ja4axX, CAMOCTOSTEIBHO JIeJaTh YEPTEXK U HAXOIUTh
COOTBETCTBYIOIINE JTUHBI.

e Braznerb NOHATHUAMH CUHYCA, KOCUHYCA U TAHT'€HCA OCTPOTO YIJIa IPSIMOYTOJIBHOTO TPEYTOJbHHUKA.
[Tonp30BaThbCs STUMH MOHATUSIMU JJIs1 PEIICHUS MPAKTHUYECKUX 3a4a4.

e Broruncnare (pazauuHbiMH crioco0aMu) TUIOMIAb TPEYTOJbHUKA M IUIOIMIATH MHOTOYTOJIBHBIX
¢buryp (moab3ysch, rae HE0OXOIUMO, KATbKYIITOpOM). [IpuMeHsITh TOTydeHHbIE YMEHHSI B IPAKTUYECKUX
3a/1ayax.

e Braaerp NOHATUSAMM BIKHCAHHOTO M LEHTPAJIbHOI'O YIJa, MCIOJIb30BaTh TEOPEMBI O BIMCAHHBIX
yriax, yriax MexXIy XopJamu (CEeKyIIMMH) W yriie MeXAy KacaTelbHOW W XOpJOW MpH pelieHUuu
reOMETPUUYECKHUX 3a/1a4.

e Braserp MNOHATHEM ONHCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHITh CBOMCTBA OMMCAHHOTO
YETHIPEXYTOJIbHUKA MTPU PELICHUH 3a/1a4.



e [lpuMeHATH MOJydCHHBIC 3HAHWS Ha MPAKTHKE — CTPOUTh MAaTEeMAaTUYECKUE MOJIENU JJIs 3a/a4
peabHON JKWU3HM ¥ TPOBOJWTH COOTBETCTBYIOIIME BBIYUCICHUS C MPUMECHEHHEM TMOJO00HS W
TPUTOHOMETpHH (TIOJIB3YSICh, T HEOOXOUMO, KAIBKYIISITOPOM).

9 kiace

e 3HaTh TPUTOHOMETPUYECKHE (YHKIIMH OCTPBIX YIJIOB, HAaXOJWTh C WX TOMOIIBIO Pa3IUYHbBIE
AIIEMEHTHI MPSAMOYTOJIBHOTO TPEYroJIbHUKA («pEIIeHUe MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxomuTs (¢
MOMOIIBIO KAJBKYJISITOPA) AIUHBI M YIIIBI U HETAOIUYHBIX 3HAYCHUH.

e [lomp3oBarbess GopMylaMH MPHUBEICHUS M OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIIECTBOM IS
HAXO0XICHUS COOTHOIICHUH MEX]Ty TPUTOHOMETPHUECKUMHU BETUIHHAMMU.

e lcmonp30BaTh TEOpPEMBbl CHHYCOB M KOCHHYCOB Uil HAXOXKICHHS PA3IUYHBIX OSJIEMEHTOB
TPEYroJbHUKA («pEIIeHUE TPEYroJILHUKOBY ), IPUMEHSTh UX IPU PEIICHAH I'€OMETPHUICCKHX 3a/1a4.

e Bragers NMOHATHAMH MPeoOpa3oBaHUS 1M0I00Us, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX (UTYD.
[Tonb30BaThCs CBOMCTBAMU MTO00MS TPOU3BOIBHBIX (UTYP, YMETh BEIYHUCISATE JJTUHBI M HAXOJAUTH YTJIBI Y
moJ00HBIX (uryp. [IpUMEHSATH CBOMCTBA 1MOOOMS B TPAKTHUYECKUX 3a7adax. YMETh MPUBOIUTH IPUMEPHI
MOJA0OHBIX (PUTYP B OKPY)KAIOILIEM MUDE.

e [lomb30BaThCcsl TEOPEMaMH O MTPOU3BEICHUN OTPE3KOB XOP/, O TIPOU3BENICHHH OTPE3KOB CEKYIINX, O
KBaJpaTe KacaTeJIbHOM.

e [lonp30BaThcsi BEKTOPaMH, TIOHUMATh UX TEOMETPHUSCKUAN M (PU3WUECKUN CMBICI, IPUMEHSTh HX B
pelIeHNH TeOMeTPUYECKHX U (U3NYECKHX 3aaad. [I[pUMEHATh CKaJspHOE MPOW3BEICHHUE BEKTOPOB IS
HAXOXXJICHHS JUTHH H YTIIOB.

e [lomp30BaThCss METOJIOM KOOPIMHAT HA TUIOCKOCTH, MIPUMEHATH €70 B PEIICHHH T'€OMETPHUECKUX H
MPAKTUYECKUX 3a/1a4.

e Bragerp TNOHATHSAMH TPABWIBHOTO MHOTOYIOJIbHUKA, JUTHHBI OKPY)KHOCTH, JUIMHBI JYTH
OKPY)XHOCTH W paJIMaHHON MepbI yrila, yMeTh BBIYMCIATH IUIOMIANb Kpyra W ero dacreil. IlpuMmeHsTh
MOJIyY€HHBIE YMEHHSI B PAKTUYECKUX 3aauax.

e HaxomuTh ocu (MM LEHTPbI) CAMMETPUH (PUTYp, TPUMEHSATH IBUKEHHS TUIOCKOCTH B MPOCTEHIIINX
ClIydasx.

e [IpumeHsATH MOJYYEHHBIE 3HAHUSA HAa MPAKTHKE — CTPOUTH MaTeMaTHYeCcKue MOJETH IJs 3ajad
peaibHOM JKM3HM M TMPOBOJUTH COOTBETCTBYIOLIME BBIYUCIEHUS C MPUMEHEHHEM TMOJ00HS H
TPUTOHOMETPUYECCKUX QYHKITUN (TTOTB3YSCh, T/Ie HEOOXOAMMO, KAJIbKYISATOPOM).



PABOYAA TIPOTPAMMA VYYEBHOI'O KYPCA «BEPOATHOCTbD H
CTATUCTHUKA». 7-9 KIIACCBHI

1. HEJIM U3YUYEHUSA YUEBHOI'O KYPCA

Nzydenne kypca «BepoATHOCTh M CTATUCTHKA» HAIPABICHO HA JOCTH)KCHHE CIICIYFOIINX IIETICH:

. chopMupoBath y 00ydarmuxcs GyHKIIMOHATBHYIO TPAMOTHOCTbD, BKIIOYAIOIIYIO B ceOsl B
KaueCTBE HEOThEMJICMOW COCTaBIIAIONMICH YMEHHE BOCHPHHMMATh W KPUTHYCCKH aHAIM3HPOBATH
nH(OPMALIHIO, MPEICTABICHHYIO B Pa3IUYHbIX (OpMax, MOHMMATH BEPOSITHOCTHBIA XapakTep MHOTHX
pEATBHBIX MTPOLIECCOB M 3aBUCUMOCTEH, IIPOU3BOIUTH MTPOCTEHIIIME BEPOSITHOCTHBIC PACUETHI;

o MPUOOIIMTE 00yJarOMUXCs K OOIMIECTBEHHBIM MHTEPECaM 4Yepe3 3HAKOMCTBO C OCHOBHBIMU
MpUHIMIIAMHA cOOpa, aHaJiu3a W TPEACTABICHUS ITaHHBIX W3 PA3IMYHBIX chep XKU3HU OO0IIecTBa H
rocyaapcTBa,

J pa3BUTh HABBIKM OpraHu3aluu nepebopa W Mojacy€éTra 4Yuciia BapuaHTOB, B TOM 4YHCIE, B
MPUKIIAIHBIX 3a7a4ax;

. co3JaTh MareMaTtudyeckuil ¢yHaameHT ans (opMHUpOBaHUS KOMIIETEHIMM B 00JacTH
nH(pOPMATUKH U HU(POBBIX TEXHOJIOTHI Yepe3 3HAKOMCTBO C OCHOBaMU TEOPHUH I'padoB;

o 000TaTUTh NPEJCTABICHUS Y4YallUXCid O COBPEMEHHOM KapTWHE MHUpa U METOJax €ro
UCCIIeIOBAHMUS,

J chopMUpoBaTh TMOHMMAHHWE PpOJIM CTATUCTHUKM KaK HCTOYHMKA COLMAIbHO 3HAYMMOMN

WH(OPMAIIAN U 3aJI0KUTH OCHOBBI BEPOSTHOCTHOTO MBIILICHUS.

B COOTBETCTBUM C JAaHHBIMU IEISIMH B CTPYKType MPOrpaMMbl yaeOHOTO Kypca «BeposSTHOCTh 1
CTAaTUCTUKA» OCHOBHOMW IIKOJIBI BBIJICTCHBI CIAEAYIOIMIME  COJACPKATEIHHO-METOIUYECKUE  JINHHH:
«IIpencraBneHre JaHHBIX U OMHUCATENbHAS CTATUCTHKA»; «BeposSTHOCTEY; «DIeMEHThI KOMOMHATOPUKI;
«BBenenue B Teopuio rpadony.

Copepxanue nunuu «lIpencraBienne qaHHBIX U OMUCATENbHAS CTATUCTHKAY CIY)KUT OCHOBOM JUIs
dbopMupoBaHHS HaBBHIKOB pabOTBHl ¢ wuWHMOpPMAIMel: OT YTeHHs | HHTEpIpeTanud HWH(POpMaInH,
Mpe/IcCTaBlIeHHON B TabauIax, Ha quarpaMmax u rpadukax 1o coopa, mpeAcTaBIeHUs U aHAIM3a JAHHBIX C
WCIOJIb30BAHMEM CTAaTUCTHUYECKUX XapaKTepPUCTHK CPEeIHUX U pacceuBaHusa. PaboTas ¢ JaHHBIMH,
oOyuaroniyecsi ydaTcsi CUYUTBIBATb M HWHTEPIPETUPOBATh JaHHbIC, BBIIBUraTh, APryMEHTHPOBATH H
KPUTUKOBATh MPOCTEHIINE TUIOTE3bl, PAa3MBIILIATh HaJ (aKTOpaMH, BBI3BIBAIOIIMMHU HU3MEHUYHBOCThH, U
OILICHUBATh UX BIIMSHUE HA PaCCMATPUBAEMbIE BEIMUUHBI U MTPOLIECCHI.

WHTyuTHBHOE MpeAcTaBiICHUE O CIydalHON W3MEHYMBOCTH, HCCIIEIOBAaHUE 3aKOHOMEPHOCTEH M
TEHJACHIMA CTAHOBUTCS MOTHBUPYIOUIEH OCHOBOW [UJIi M3YYEHHUsI TEOPUM BEpOATHOCTEH. bombinoe
3HAYEHHUE 37e€Ch UMEIOT MPAaKTUYECKUE 3aJaHusl, B YACTHOCTH OIBITHI C KJIACCUYECKUMHU BEPOSTHOCTHBIMU
MOJETSIMHU.

[TonsiTHEe BEpOSITHOCTH BBOJAUTCS KakK Mepa MpaBaonoaoous ciaydaitHoro coobitus. [lpu uzyuenun
Kypca oOydaroluecsi 3HaKOMSTCSI C MPOCTEHIIMMU METOJaMH BBIYHCICHHUS BEPOSITHOCTEH B CIydaiHBIX
OKCIEPUMEHTAaX C PABHOBO3MOXKHBIMH DJIEMEHTAPHBIMH HCXOJaMH, BEPOSITHOCTHBIMU  3aKOHAMH,
MO3BOJISIIOIIMMU CTaBHUTh U peliaTh 0oJiee CIOXKHbBIE 33/1a4l. B Kypc BXOJIT HayalbHbIE MPEACTABICHUS O
CIIydailHbIX BEJTMYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

Taxxke B pamMkax 3TOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYAIOIIUXCS C MHOXKECTBAMU U
OCHOBHBIMH OIIEpalliAMU HaJ MHOKECTBAMH, PACCMATPUBAIOTCA MPHUMEPHI MPUMEHEHUS JUIS PElIeHUs
3a/1a4, a TAaKXKe MCIOIb30BaHUS B IPYTUX MAaTEeMAaTUYECKUX KypcaX M y4eOHBIX IpeIMeTax.

2. MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B 7—9 xiaccax usydaercs Kypc «BepoATHOCTP M CTaTUCTHKa», B KOTOPBIM BXOAAT pa3Jeibl:
«IIpencraBneHue JaHHBIX U OMMCATENIbHAS CTATHCTUKAY; «BeposSTHOCTB»; «DeMeHThl KOMOMHATOPUKNY;
«BBenenue B Teoputo rpadony.

Ha wu3yuyenuwe naHHOro Kypca OTBOIUT 1 y4yeOHBIM 4Yac B HEAENI0 B TEUYEHHE KaXAOTO roja
oOyuenus, Bcero 101 yueOHbIX Haca.

3. COAEP) KXAHHUE YYEBHOI'O KYPCA (IIO T'OJAAM OBYYEHUS)
7 knace
[IpencraBieHrne AaHHBIX B BUAE TaONWIl, nuarpamm, rpadukoB. 3amodHEHHE TaONHIl, YTEHHE U
MOCTPOCHHE JuarpamMM (CTOJIOMKOBBIX (CTOJNOYATHIX) M KpPYTroBbIX). UTeHWe rpaduKoB pealbHbBIX
nporeccoB. V3Bieuenne MHPOpPMAIIK U3 TUarpaMM U TaOJIUIl, UCTIOTB30BAHUE U WHTEPIIPETAIHS JaHHbIX.



OmnwucarenpHas CTaTHCTUKA: cpenHee apudMeTHyeckoe, MeIMaHa, pa3Max, HauOoJiplliee U
HaMMEHbIIIee 3HaYeHUs1 Habopa YMCIOBBIX JaHHBIX. [Ipumeps! cirydailHON U3MEHUHMBOCTH.

Cnydaiinplii SKcriepuMeHT (ONBIT) W ciaydaiiHoe coObiTue. BepositHocTh M yactoTa. Ponb
MaJIOBEPOSTHBIX U MPAKTHUECKH JIOCTOBEPHBIX COOBITUI B mpupoje u B oOmiecTBe. MoHeTa U UrpaibHas
KOCTb B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmmua, pebpo. Crenenp BepmuHBL Yuciao pédep M cyMMapHas CTCICHb BEpPIIWH.
[IpencraBnenune o cBsznoctu rpada. Llenu u mmxiel. [Iyrn B rpadax. O0xoxn rpada (3UIepoB MyTh).
[IpencraBnenne 00 opueHTHpOBaHHOM Trpade. PemeHune 3amad ¢ moMomIbIO TpadoB.

8 knace

[IpencraBnenne MaHHBIX B BHJIE TaOnuIl, quarpamm, rpagukoB. MHOXeCTBO, 2JIEMEHT MHOXECTBA,
noAMHOXecTBo. Omepanuu HajJ MHOXKECTBaMHU: OOBEAMHEHUE, IepecedeHue, aonojHeHue. CBoiicTBa
omnepauuil HajJ MHOXECTBAMM: IEPEMECTUTENIBHOE, COYETaTelIbHOE, PaCIpEeACTUTENIbHOE, BKIIOUYECHHUS.
Hcnonb3oBaHue rpapuueckoro IMpeACcTaBICHUS MHOXECTB JUIsl ONMCAaHUS pEAlbHbIX IPOLECCOB U
SIBJICHUH, IPU PEIICHUH 3a4a4.

W3mepenue paccemBaHus JNaHHBIX. JlMcriepcus M CTaHIApPTHOE OTKJIOHEHHE YMCIOBBIX HaOOPOB.
Jnarpamma paccenBaHus.

DOnemeHTapHble COOBITUS ciyyaiiHoro ombiTa. CiydaiiHble coOblTus. BeposTHOCTH COOBITHI.
OneITbl ¢ pPaBHOBO3MOKHBIMHM 3JIEMEHTapHBIMU  cOObITHUSIMU. CnydaliHblii BbIOOp. CBSI3b MEXIYy
MaJIOBEPOSITHBIMU U MPAKTUYECKH JIOCTOBEPHBIMU COOBITUSIMU B IIPUPOJIE, OOIIECTBE U HAYKE.

JepeBo. CBolicTBa JI€pEBBEB: €IMHCTBEHHOCTh ITyTH, CYINIECTBOBAHHME BUCSYEH BEPIIUHBI, CBS3b
MEXIYy YMCIOM BepIIMH M uyucioM pébep. IlpaBuno ymHoxkenus. Pemienue 3agad ¢ momomipio rpados.
[IpoTHBOTIONOKHBIE  COOBITHA. Huarpamma Oiinepa. OObenuHeHWEe U TEepeceYeHHe COOBITHH.
HecoBmecTtHbie coObiTusi. DopMyna CIOKEHUS BEpOSTHOCTEH. YCJIOBHas BeposSTHOCTh. [IpaBuiio
ymHOkeHus. HezaBucumblie coOwitus. [IpencraBinenune sxcnepuMeHTa B BHje JepeBa. Pemenue 3agau Ha
HAXOXJEHNUE BEPOSITHOCTEN C MOMONIBIO IEPEBa CIIy4alHOTO SKCIEPUMEHTA, IUarpamMmm JDiliepa.

9 knacc

[IpencraBienue naHHBIX B BUJE TaOIuIl, AUarpaMM, rpaukoB, HHTepIpeTanus JaHHbIX. UTeHue u
MOCTPOEHUE TAOIUII, TUarpaMm, rpauKoB MO peaIbHbIM JTaHHBIM.

[TepectanoBku u dakropuan. Covyeranuss U 4ucio coderaHuit. TpeyroapHuk [lackans. Pemenue
3a]1a4 C UCIO0JIb30BAHNEM KOMOMHATOPUKH.

I'eomerpuueckast BeposTHOCTh. CilydaiiHbIA BBIOOP TOYKH M3 (UTYPHI HA TUIOCKOCTH, U3 OTPE3Ka U
U3 IyTU OKPYKHOCTH.

Ucneitanue. Ycnex u Heynaya. Cepuss McCHbITaHUM 70 mepBoro ycrnexa. Cepus HCIBbITAHUI
bepnymu. BepostHocTu coObITHI B cepuu UCTbITaHuK bepHymn.

CnyuaiiHasi BEeJIMUMHA U PACIIPENCIICHHE BEPOSITHOCTEW. MaTemaTnueckoe 0)KUIaHue U JUCTIEPCHS.
[IpumMeppl MaTEeMaTUYECKOTO OXHUAAHUS KAK TEOPETUYECKOrO0 CPEIHEr0 3HAY€HUs BEJIMYUHBI.
Maremarnueckoe 0XHJIaHUE W JUCHEPCHS CIyYallHOW BEJIMYMHBI «YHUCJIO YCIIEXOB B CEPUU UCIBITAHUM
bepnymnmy.

[Tonsitne o 3akoHe OONbBIIMX YHcel. M3MmepeHue BEpOSITHOCTEH ¢ MOMOIIbI0 4YacToT. Ponb u
3HaYeHHUE 3aKOHa OOJIBLINX YHCET B MPUPOJIE U OOIIECTBE.

4. IINTAHUPYEMBIE INPEJMETHBIE PE3YJIBTATBI OCBOEHUA
PABOYEH IMPOI'PAMMBI KYPCA (IIO T'OJIAM OBYUEHUS)

OcBoenue yudeOHOro mnpenmera «BeposTHOCTh M cTaTUCTHKa» B 7-9 Kiaccax, Kak pasjena Kypca
«MaTeMaTHKu» JIOJDKHO oOecreyuBaTh JOCTHKEHHE Ha YPOBHE OCHOBHOIO 00mIero oOpa3oBaHUs
CJIEAYIOIINX JTMYHOCTHBIX, METANpPEIMETHBIX U IPEMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JINYyHOCTHBIE pe3yabTaThl OCBOEHHUS MPOrpaMMbl yueOHOro mpeamera «BeposTHOCTh M CTaTHCTHKA»
XapaKTEPU3YIOTCS:

IIarpunoTnyeckoe BoCIMTAHHUE:

[IPOSIBJICHUEM HMHTEpeca K IMPOLUIOMY M HACTOALIEMY POCCHMCKOM MaTeMaTUKH, LE€HHOCTHBIM
OTHOILIEHUEM K JOCTHKEHUSM DPOCCUMCKUX MAaTEMaTUKOB M POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K
MCIOJIb30BAHUIO 3TUX JJOCTIXKEHUH B IPYruX HayKax U MPUKIIaJHBIX chepax.

I'paiknanckoe ¥ 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITMIOJIHEHHIO 00sI3aHHOCTEN TpakJAaHWHA U PealM3allid €ro MpaB, MPeACTaBICHUEM O
MaTeMaTH4YEeCKUX OCHOBaX (PYHKIIMOHUPOBAHMSI PA3IUUHBIX CTPYKTYp, SBJICHUHN, MPOLEIYp IPaxTaHCKOTO
oOrmiecTBa (BEIOOPHI, OTIPOCH U TIP.);



TOTOBHOCTBIO K OOCYXJEHHUIO 3THYECKHX MpPOOJEeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JOCTUXKEHUM HayKH, OCO3HAaHUEM Ba)KHOCTH MOPAJIbHO-3TUYECKUX IPUHLIMIIOB B JAESTEIBHOCTH YUEHOTO.

TpynoBoe BociuTanue:

YCTaHOBKOW Ha aKTHBHOE y4acTHE B PELIEHUU IPAKTUYECKUX 3a7a4 MaTEMaTUUYECKON HaIlPaBIEHHOCTH,
OCO3HAHMEM BAXHOCTH MAaTEMaTU4YeCKOro oOpa3oBaHHs Ha MPOTSHKEHUH BCEH JKM3HU IS YCHEIIHOM
npohecCHOHATBFHON AATENILHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHUH;

OCO3HAHHBIM BBIOOPOM M TNOCTPOEHUEM HHIUBUIYAIbHOW TPACKTOPUM OOpPa30BaHMSI U KU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYecKoe BOCIIUTAHUE:

CIOCOOHOCTBIO K SMOLIMOHATIBHOMY M 3CTETHYECKOMY BOCHPHUSATHIO MaTEMAaTHYECKUX OOBEKTOB, 3a/1a4,
pELIeHUH, pacCyKICHHUM; YMEHHUIO BUJETh MATEMaTHUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOI'O O3HAHMSA:

OpUEHTAlle B JAEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4yHBIX IpPEJICTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOAbI U OOIIEeCTBA, MOHUMAHUEM MaTeMaTU4YEeCKONW HAayKH Kak
cdepbl 4eToBEYECKOW NIeATENbHOCTH, 3TAaNoB €€ pa3BUTHS M 3HAYMMOCTH JJI Pa3BUTHS IUBUIM3ALINY;
OBJIAJICHUEM SI3bIKOM MaTeMaTHKW W MaTeMaTH4YeCKOW KyJIbTYpOW Kak CpeACTBOM IIO3HAHMUS MHpA;
OBJIaJIEHUEM MPOCTEUIIIMMH HaBBIKAMHU UCCIIEIOBATEIbCKOM A€ATEIbHOCTH.

®duznueckoe BOCNUTaHUe, (opMHupoOBaHHEe KYJAbBTYPbl 3A0pPOBbSI M  3MOLMOHAJILHOIO
Os1aronosyqusi:

TOTOBHOCTHIO NMMPUMEHITh MaTEMaTHUECKHUE 3HAHUSI B MHTEPECAX CBOETO 3[I0POBbS, BEJIEHUS 3J0POBOIO
oOpa3a »KM3HM (3I0pOBO€ MHTAaHUE, COANAHCHPOBAHHBIN PEXHUM 3aHATUH M OTAbIXa, peEryiaspHas
¢u3nyeckass aKTUBHOCTH); C(POPMUPOBAHHOCTHIO HaBbIKa peQIieKCHH, MPHU3HAHHEM CBOEro IpaBa Ha
OLIMOKY M TAaKOTO K€ MpaBa JIPyroro 4eJoBeKa.

IKO0JI0rHYeCKOe BOCIIUTAHHE:

OpHEHTalllel Ha MpUMEHEHUE MaTeMaTHUYeCKUX 3HAHUM Ui pelieHHs 3a7ad B 00JIacTH COXPaHHOCTH
OKpYyXalolllel cpefbl, IUIAaHUPOBAaHMs IOCTYIKOB M OLIGHKM MX BO3MOXXHBIX IOCIEACTBUN JUIs
OKpyXKalolllel cpesibl; OCO3HAHMEM IUIOOANBbHOTO XapakTepa SKOJIOIMUYECKHMX MpolneM M IyTed HxX
peLeHwMs.

JIn4HOCTHBIE pe3yJbTaThbl, O0ecleYHBAIOIIME AJANTALHMIO 00YYalOLIerocs K H3MEHSIOIMMCS
YCJOBHSIM COLUAIbHON U MIPUPOIHOM Cpe/bl:

e TOTOBHOCTBIO K JI€HCTBMSIM B YCIOBHSX HEOINPEACIEHHOCTH, TMOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTHUECKYI AEATeIbHOCTb, B TOM YHCIE YMEHUE YUUThCS Y JIPYTUX JHOAeH,
IpUoOpeTaTh B COBMECTHOM JIESITEIbHOCTH HOBbIE 3HaHUS, HABBIKM U KOMIIETEHIIMU U3 OIBITA IPYTUX;

e HEOOXOIUMOCTBIO B (JOPMHUPOBAHUY HOBBIX 3HAHMHM, B TOM 4Hcie (GOPMYIUPOBATH HJIEH, TIOHATHS,
runoTe3sl 00 OO0BbEKTax W SIBIEHHUAX, B TOM 4YHCIE paHee HE M3BECTHBIX, OCO3HaBaTh AE(OUIUTHI
COOCTBEHHBIX 3HAHUH ¥ KOMIIETEHTHOCTEH, INIaHUPOBATh CBOE PAa3BUTHUE;

e  CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIIPMHHUMATh CTPECCOBYIO CHUTYallHIO Kak
BBI30B, TPEOYIOIUI KOHTPMEpP, KOPPEKTUPOBATh IPUHUMAEMbIE PEIICHUS U ACUCTBUS, (OPMYIUPOBATH U
OLIEHUBATh PUCKH U TOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATbI

MeranpeqMeTHble pe3ylbTaTbl OCBOGHHS HporpaMMbl ydeOHoro mpeamera «BeposTHocTh u
CTaTUCTHKA» XapaKTepU3YIOTCS OBJIAZICHUEM VHUBEPCAIbHLIMU HO3HABAMETIbHBIMU OeliCBUIMU,
VHUBEPCANbHBIMU KOMMYHUKAMUGHBIMU OCUCMBUAMU U YHUBEPCANbHIMU PEYIAMUGHBIMU OCLICTEUIMU.

1) Yuueepcanvuvie nosnasamensuule oevicmsus ~ obecneyusaiom — Qopmuposanue  0A308bIX
KOCHUMUBHBIX NPOYECCO8 00y4alouuxcs (0ceoeHue Memooos NO3HAHUA OKPYACAIOUe20 MUpa,; npumeHeHue
JI02UYeCcKUX, UCcIe008amenbcKux onepayutl, ymeHul pabomams c ungopmayuet).

ba3oBrble Jornyeckue 1eHCTBHUA:

e  BBIBIAITH U XapaKTEPH30BaTh CYIIECTBEHHbIE NMPU3HAKUM MaTEMaTHUYECKMX OOBEKTOB, MOHITUH,
OTHOIIEHUH MEXIy NOHATUAMHM; (POPMYIHpPOBATh ONPEAEICHUs TOHATHI; yCTaHABIMBATh CYILECTBEHHBIH
MPU3HAK KJIACCU(PUKALIMU, OCHOBAHUS [l 0000IIEHUs M CPABHEHUSI, KPUTEPUU NTPOBOAUMOTO aHAIIN3A;

e  BOCIpPUHUMATh, (OPMYIHPOBATH M  INPeoOpPa3OBBIBATh  CYKICHUS:  yTBEPAUTEIbHBIE H
OTpHILIATENIbHBIE, €IMHUYHBIE, YACTHbIE U O0IIKE; YCIOBHBIE;

e  BBIABIATH MaTEeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTUBOpEUMs B (PaKTax, JaHHBIX,
HAOMIONIEHUSAX W YTBEPXKACHUAX; MpeaiaraTb KpUTEpUU sl  BBIABICHHUS 3aKOHOMEPHOCTEH U
[IPOTUBOPEUNI;



° ACJIaTb BBIBOJAbI C HCIOJIB30BAHUCM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX W HHAYKTUBHBIX
YMO3aKJIFOU€HHUM, YMO3aKIIFOUEHU 110 aHATIOTHH;

e pa30dupaTh JI0KA3aTEIbCTBA MAaTEMAaTHYECKHX YTBEPXKICHUH (TpsMble W OT MPOTHUBHOTO),
MPOBOJUTH CAMOCTOSITEIHHO HECIIOKHBIE JI0Ka3aTeNhCTBA MAaTEeMaTHYeCKHX (haKTOB, BBICTPAUBATH
apryMEHTaIUIO, IPUBOIUTH IPUMEPHI M KOHTPIIPUMEPDI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS;

e  BBIOWpaTh crmoco0 pemieHus y4eOHOU 3amaun (CpaBHHBATh HECKOJBKO BapHAHTOB PEIICHUS,
BBIOMpATh HanOoJIee MOIXOAAUINHI ¢ Y4ETOM CaMOCTOSITETIBHO BBIJCICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBareibcKke 1edCTBUA:

e  WCIOJIb30BAaTh BOMPOCHI KaK WCCIICIOBATCIIbCKANA WHCTPYMEHT IO3HAHUS, (DOpMYIHpOBaTH
BOIPOCHI, (GPUKCUPYIOIINE TIPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTEIHLHO YCTAHABIMBATh UICKOMOE H JIAHHOE,
(bopMUpPOBATH THIIOTE3Y, APT'YMEHTHPOBATH CBOIO IMO3UINI0, MHEHHE;

e  TIPOBOJWTH IO CAMOCTOSITEIBHO COCTaBICHHOMY TUIAHY HECJIOXKHBIM 3KCIIEPUMEHT, HEOOJIBIIOe
WCCIICIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYeCKOro OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXy CO0O0i;

e  CaMOCTOSATENBHO (OPMYIHPOBATH OOOOIMICHWS W BBIBOABI TI0 pe3yJbTaraM TPOBEAECHHOTO
HAOJIFOJICHUS, UCCIICJIOBAHMS, OIEHUBATh JOCTOBEPHOCTH TIIOJTYYCHHBIX pPE3YJIbTAaTOB, BBIBOJIOB |
00001IEeHHNI];

[ IMPOTrHO3UPOBATHL BO3MOKHOC Pa3BHUTUC ITPOLECCA, a TAKKEC BbI- ABUTATb MPCAIOJOKCHHA O €ro
Pa3BUTHUH B HOBBIX YCJIOBUAX.

Patora ¢ undopmanmeii:

[ BBISBJISITH HEAOCTATOYHOCTDh U N30BITOYHOCTD I/IHCbOpMaHI/II/I, JaHHBbIX, HGO6XO)II/IMI)IX JJI peIICHUA
3aJ1aH;

e  BBIOMpaTh, AaHAIU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATh MHGOPMALMIO Pa3IMUHBIX
BUJIOB M (POPM TIpeACTaBICHUS;

e  BbIOMpaTh (hopMy IpeacTaBieHHs MHPOPMAIUK U WILIIOCTPUPOBATh pellaeMble 3a/1adll CXeMaMH,
TUuarpaMMamu, HTHOU rpaduKoi U UX KOMOMHAITUSIMU;

e OIEHMBATh HAAE&KHOCT, HMHPOpPMAIMM 1O KPUTEPHUSM, TNPEUIOKEHHBIM Y4YHUTEIeM MU
c(OpMyIUPOBAHHBIM CAMOCTOSITEIHHO.

2) Vuueepcanvivie KOMMYHUKAMUBHbBLE OCUCMEUsL 00ECNeyusam c@hopMUpOSAHHOCIb COYUATbHBIX
HABbIKO8 00Y4aAIOUWUXCAL.

Oo0uenne:

e  BOCIPUHHUMATH U (HOPMYIUPOBATH CYXKJEHUS B COOTBETCTBHM C YCIOBHSIMHU U LIETSIMU OOIIEHUS;
SICHO, TOYHO, I'PaMOTHO BBIP@XaTh CBOIO TOYKY 3pEHHUS B YCTHBIX W MHCHbMEHHBIX TEKCTaX, JaBaTb
MOSICHEHHUSI 110 X0y pelIeHHs 3a1a4i, KOMMEHTHPOBAThH MOJyYCHHBIN Pe3yibTar;

e B XOJe 00CYyX/eHHUs 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMOU TEMbI, IPOOIEMBI, periaeMon
3a/lauM, BBICKa3bIBaTh WJCH, HAICJICHHbIE HAa TIIOUCK PEIICHHS; COMOCTaBJISATb CBOM CYKICHUS C
CYXJCHUSAMHU JPYTrUX YYACTHUKOB JUAJIOra, 0OHAPYKUBATh Pa3iNyure U CXOJICTBO MO3UIIMIL; B KOPPEKTHOU
dbopme hopmynupoBaTh pa3HOTIACHS, CBOU BO3PAKECHUS;

e TMIPEICTaBIATH pE3ylIbTAaThl PEIIEHUS 3aJaud, OSKCIEPUMEHTa, HCCIECNIOBAaHUS, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Y4ETOM 3a/lad Mpe3eHTAllMM W OCOOEHHOCTEH
ayJUTOPHUH.

CoTpyannuecTBo:

e TIOHMMATh U MCMOJH30BATh MPEUMYIIECTBA KOMAHIHOW U MHIMBUIYATbHONW paOOTHI MPU PEHICHUH
y4eOHBIX MaTeMaTHYECKHX 3a]1a4;

e TPUHUMATH IEJIb COBMECTHOM NESATENbHOCTH, TUIAHUPOBATH OPraHU3aldI0 COBMECTHON paboThI,
pacmpenensTh BUIbI paboT, JOTOBAPUBATHCS, 00CYKAATh MPOLIECC U Pe3yIbTaT paboThl; 00001IaTh MHEHUS
HECKOJIbKUX JIIOZCH;

e  y4acCTBOBATH B IPYMIOBLIX hopmax paboThl (00CYkAeHUS, 0OMEH MHEHUSMHU, MO3TOBBIE IIITYPMBI U
ap.);

e BBHITIOJHATH CBOIO YaCTh pa0OTHI U KOOPJMHUPOBATH CBOU JCUCTBUS C APYTUMU WICHAMH KOMAaH/IbI;

e  OIICHMBATh KAaueCTBO CBOETO BKIaJa B OOMMI MPOAYKT MO KPHUTEPHUSM, CPOPMYITHPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHSL.

3) Vuusepcanvuvie pecynamusnsle oeticmsus obecneuusaiom Gopmuposanue cCMulCI08bIX YCMAHOBOK
U HCUBHEHHBIX HABLIKO8 TUYHOCU.

Camoopranmn3anus:



CaMOCTOSITENIBHO COCTaBIISAThH IUJIaH, AJTOPUTM DEIICHHs 3aJadd (MM €ro 4acTh), BBIOMpaTh Ciocod
pemieHUsT ¢ y4ETOM MMEIOUIMXCSI PECYPCOB W COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBaTh U
KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMALIUH.

CaMOKOHTPOJIb:

e BIANETh CHOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJS IMpolecca M pe3ylbTaTa pelIeHHS
MaTeMaTUYEeCKOM 3ada9Hu;

e  MPEIBUNIETH TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IIPHU PEIICHUU 337a4l, BHOCUTH KOPPEKTUBBI
B JICSITEJIBHOCTh HA OCHOBE HOBBIX 0OCTOSITENBbCTB, HAlICHHBIX OIINOOK, BBISIBIIEHHBIX TPYJIHOCTEN;

e  OILICHMBAaTb COOTBETCTBHE PE3yJIbTaTa JAESITEIbHOCTU IIOCTaBJICH- HOM LEIH U YCIOBUSIM, OOBICHATD
MPUYUHBI JTOCTM)KCHUSI WM HEJOCTH)KEHUS LIEH, HaXOJIUTh OIIMOKY, IaBaTh OLEHKY MPUOOPETEHHOMY
OTIBITY.

HNPEAMETHBIE PE3YJIBTATBI (I1IO 'OJAM OBYYEHUSA)

OcBoenne yuebHoro npeamera «BeposiTHOCTh U cTaTuCcTHKa» B 7—9 Kiaccax, Kak pasjerna Kypca
"MaremMatuku" JOJDKHO 0O0ecreuynuBaTh JIOCTHKEHHE HAa YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHs
CJIEYIOIIMX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB!

7 xkJj1ace

eYurate mH(pOpMaLKIO, MPEACTABICHHYI0 B TaOIMIlaxX, Ha AWAarpaMMax; MpPEJCTaBIATh JaHHBIE B
BUJIE TaOJIHII, CTPOUTH AUArpaMMbl (CTOJIOMKOBBIE (CTOJIOUAThIE) M KPYTOBBIE) [0 MacCUBaM 3HAYEHUH.

e OnuceIBaTh U UHTEPIPETUPOBATH PEAJIbHbIE YUCIIOBBIE aHHBIE, IPEICTABICHHbIE B TaOiMIaX, Ha
quarpaMmax, rpagukax.

ellcnonb3oBaTh A7 OMMCAaHUS  JITAHHBIX  CTAaTUCTUYECKHE  XapaKTEPUCTUKHU:  CpeqHee
apudmernyeckoe, MeuaHa, HanOOJbIlIee U HAaMEHbIIee 3HaUeHUs, pa3Max.

eIMeTh mpencTaBi€HHE O CIIydalHOM M3MEHYHMBOCTH HA MpHUMepax IeH, (U3NYECKUX BEJTUYMH,
AHTPONOMETPUYECKUX JaHHBIX; UMETh IIPEJCTABIEHUE O CTATUCTUYECKON YCTOWYMBOCTH.

8 ki1acc

el3Bnekarb U mpeoOpa3oBbIBaTh HHPOPMAIMIO, NMPEACTABIECHHYIO B BHIE TaOJHI], IuUarpamw,
rpaduKOB; MPEACTABIATh JAaHHBIC B BUE TaOIHII, TUarpaMmm, rpad)uKoB.

e OnuchIBaTh JaHHBIE C IOMOIIBKO CTAaTUCTUYECKUX IIOKA3aTeNel: CpEeIHUX 3HAYEHUH W Mep
paccenBaHus (pa3Max, TUCIIEPCHUS U CTAaHAAPTHOE OTKIOHCHHE).

e HaxoquTh 4acTOTHl YHCIOBBIX 3HAYEHMM M YacTOThl COOBITUH, B TOM 4HCJIE MO pe3yiabTaTam
HM3MEPEHUH 1 HaOJII0ICHUH.

e Haxonuth BEpOSITHOCTU CIy4ailHBIX COOBITUH B ONBITAX, 3HAs BEPOSITHOCTU 3JIEMEHTAPHBIX
COOBITHIA, B TOM YHUCJIE B OTBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

e llcnionib30Bath rpaduyeckie MOJAETHU: JEPEBO CIIy4aHOTO 3KCIIEpUMEHTa, Auarpammbl Jiiepa,
YHUCJIOBas Mpsmasi.

e OneprpoBaTh NOHATHAMU: MHOKECTBO, IIOJIMHOKECTBO; BBIIIOJIHATH ONEPALIMU HAJl MHOKECTBAMMU:
oObeMHEHUEe, TIepeceYeHHe, OTMOIHEHUE; MEPEYUCHITh 3JEMEHThl MHOXKECTB; MPUMEHSTh CBOMCTBa
MHOECTB.

e licnionib3oBath rpaduueckoe MpeAcTaBICHUE MHOXKECTB M CBS3€H MEXIy HUMHU Ui ONMUCAHUS
MIPOLIECCOB U SBJICHUH, B TOM YHKCJIE MPU PEUICHUH 33]1a4 U3 IPYruX y4eOHBIX IPEIMETOB U KYPCOB.

9 kiace

e lI3BiieKkaTh U MpeoOpa3oBbIBaTh MH(OPMALINIO, IPEACTABICHHYIO B PA3TUYHBIX UICTOYHUKAX B BHUJIE
TabnuIl, AuarpamMm, rpaduKoB; MPEeACTaBIATh JaHHBIE B BUJIE TaOIHII, TUarpamMmm, rpadukos.

ePemarh 3amaun OpraHM30BaHHBIM TEpeOOPOM BapHAHTOB, a TaKXKe C MCIOJIb30BAaHUEM
KOMOMHATOPHBIX MPABUI U METOJIOB.

e llcnionp30BaTh ONMCaTENbHbIE XAapPAaKTEPUCTUKUA JJII MACCHUBOB UHCIOBBIX JAHHBIX, B TOM YHUCIE
CpEIHHE 3HAYECHUS U MEPBI PaCCEUBAHUS.

e Haxonuth 4acToThl 3HAUEHWH W YaCTOTHI COOBITHS, B TOM YHCJIE TONB3YICh pe3ylbTaTaMH
MPOBEIEHHBIX H3MEPEHUI U HAOIIOACHU.

e HaxonuTh BEpOATHOCTH CIy4ailHBIX COOBITHI B WM3YYEHHBIX OIBITaX, B TOM YHCIE B OMBITaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHUSIMHU, B CEPUAX HCIBITAHUI /10 MEPBOTO ycliexa, B CEpUAX
ucnblTaHul bepHyim.

e lIMeTh npe/ICTaBIEHHUE O CIy4aliHOW BEJIMYMHE U O PAaCIPEIEICHUN BEPOSITHOCTEM.

e llmMeTh mpencTaBiieHHE 0 3aKOHE OOJIBIINX YKMCEN KaK O MPOSBICHUN 3aKOHOMEPHOCTH B CIIy4aliHOM
M3MEHYHMBOCTH U O POJIM 3aKOHA OOJIBIINX YHCEI B IPUPOJE U OOIIECTBE.



4.TemaTnueckoe IVIAHUPOBAHNE ¢ YKA3aHHEM KOJIHYECTBA aKaJleMHUYeCKUX YacoB,
OTBOJAUMBIX HA OCBOEHHS KAK/10i TeMbl YUeOHOI0 NpeMeTa ¢ HCIO0JIb30BAHUEM
3JIeKTPOHHBIX (HU(PPOBBIX) 00pa3oBaTeJbHBIX pecypcoB (1asee LIOP/I0P)
S kaace (170 4.)

Ne Tema paznena KoJs-Bo yacos HOP/30P
1. IloBTOpEHNE 3) Sxnace,
2. JIunumn 9 VYuu.py,
3. HatypanibHble uncna 12 WuTepakTuBHas
4. JIeNCTBHSI C HATYpAIbHBIMU YUCIIAMHU 21 Tetpajap SKysmart,
5. Hcnonp3oBaHue CBONCTB ACHCTBUI MPU 10 SAnnexc.YueOHuK,
BBIYHCIIEHUIX Coepxiacc,
6. YTl 1 MHOTOTPAaHHUKHU 9 DJICKTPOHHbBIC
7. JlemuMocCTh Jrcen 16 y4eOHHKN
8. TpeyronbHUKHN U YETHIPEXYTOJIbHUKH 10 IIpoceenienne
9. Hpobu 19
10 JleticTBus ¢ qpoOsMu 36
11 MHororpaHHuKH 11
10. | Tabauubl U AEarpaMMbl 12
6 kaacc (170 4.)
Ne Tema pasaena Kos-Bo yacos LHOP/30P
1. JpoOu 1 IpOIIEHTHI 20 Sxnace,
2. [IpsiMble Ha IUIOCKOCTH U B POCTPAHCTBE 7 Vun.py,
3. JlecsiTuunblie 1poou 9 WuTepakTuBHas
4, JIeficTBUSI C NECATUYHBIMU APOOSIMU 27 TeTpaas SKysmart,
5. OKpY)XHOCTH 9 Sunekc.YueOHUK,
6. OTHOLIECHUS U TPOLIEHTHI 17 Coepxnacc,
7. Beipaxenus. PopMyiibl. YpaBHEHUs 15 SJICKTPOHHBIC
8. Cummerpust 8 Y4eOHUKH
9. Llenble uncna 13 IIpocsemenne
10 PanmonanbHbIe yncaa 17
11 MHOTrOyroJapHUKH 1 MHOTOTPaHHUKH 9
10. | MuoxectBa. Kombunaropuka 8
11. | IloBTOpEeHHE U UTOTOBBIN KOHTPOJIb 11
7 kaacc (204 4.)
Ne Tema paznena | Koai-Bo wacos | IIOP/20P
Anreopa
1. Bripaxxenus. Toxzaectsa. YpaBHEHUs 22 Skmace, Yuu.py,
2. DyHKIUHU 11 WNHurepakTuBHas
3. CreneHb C HATYpaIbHBIM MTOKa3aTEIeM 11 terpaap SKysmart,
4, MHOro4neHbI 35 SIupmekc. YueOHuK,
5. CucTeMbl JIMHCWHBIX YPaBHEHHIH 15 Cbepxiiacc,
6. IToBTOpEHNE 8 DJICKTPOHHbBIC
yueOHUKHU
IIpocBenienue
I'eomerpus
1. Bsenenune 1 Sxnacc,
2. HauanbHable reomeTprudecKkue CBEICHU 12 Yuu.py,
3. TpeyroJibHUKH 17 WNHrepakTuBHas
4. [TapannenbHble IpsMbIe 13 TeTpazap SKysmart,
5. COOTHOIIEHHST MEXKTY CTOPOHAMH U yIJIaMH 19 Supexe.YueOHuK,
TpEeYroJbHUKa Coepxkracc,
6. [ToBTOpEHNE 6 DJICKTPOHHbBIC
y4eOHUKH
IIpocsenienue




BePOHTHOCTb H CTATHCTHKA

1. [IpencraBnenue JaHHBIX 7 Sknace, Yuu.py,
2. OnucarenpHas CTaTUCTHUKA 7 WHuTepakTuBHAs
3. CrydaiiHasi HK3MCHUUBOCTh 5 teTpaab SKysmart,
4. Beeznenue B Teoputo rpagos 6 Snnexc.Y4yeOHUK,
o. BeposTHOCTB M yacTOTa Ciy4aiiHOTO 5 Cbepxkracc,
COOBITHS AIIEKTPOHHBIE
6. 060061meHnEe, KOHTPOJIb 4 y4eOHHKN
IIpocsenienue
8 kiaacc (204 u.)
Ne \ Tema pa3znena | Kos-Bo yacon \ HOP/20P
Auiredpa
1. [ToBTOpeHue Kypca anreOpsl 7 Kiacca 3 Sknacc, Yuu.py,
2. PanmonanbHble 1poOu 21 WNuTepakTuBHasA
3. KBanparHbie KOpHU 21 terpans SKysmart,
4. KBanpatHoe ypaBHeHHE 14 SAnnexc.YueOHUK,
5. JIpoOHbBIE palMOHATLHBIC YPAaBHEHUS 9 Coepxkitacc,
6. Hepasenctpa 18 SJICKTPOHHbIC
7. CreneHb C LEeJIBIM MIOKa3aTeaeM. DIIEMEHThI 11 YIeOHHUKH
CTaTUCTUKHA IIpocsemenne
8. [ToBTOpEHNE 5
I'eomerpust
1. YeThITBIPEX YT OJIbHUKH 14 SAxnacc, Yan.py,
2. [Tnomanp 14 WnTepakTuBHas
3. [TogoGHbBIE TPEYTrOJIbHUKHI 19 terpans SKysmart,
4, OKpy»XHOCTb 17 Sunekc.YueOHUK,
5. [ToBTOpEeHUE 4 Coepxiacc,
AIIEKTPOHHbBIE
y4eOHUKHU
[IpocBenienue
BeposiITHOCTB M CTATHCTHKA
1. IToBTOpEeHue Kypca 7 kiacc 4 Sknacc, Yuu.py,
2. DneMeHTbl KOMOMHATOPUKH 5 WNHrepakTuBHas
3. I'eomeTprueckas BEpOSITHOCTb 3 terpaas SKysmart,
4. Wcneirannsa bepnymm 6 SAnnexc.YueOHUK,
5. CrnyuaiiHasi BeTM4YMHA 7 C6epxiacc,
6. O60061eHne, KOHTPOIIb 9 SJICKTPOHHBIC
yueOHUKHU
[Ipocsemienne
9 kaace (198 u.)
Ne \ Tema pa3zaena | KoJ-Bo yacos \ HOP/30P
Anreopa
1. IToBTOpEeHue Kypca anreOpsl 8 Kiacca 5 Sknacce, Yuu.py,
2. KBanpatnunas GpyHKIus 21 WNHTrepakTuBHAsA
3. VYpaBHEHHUS 1 HEPABEHCTBA C OJTHOM 17 terpaas SKysmart,
MIEPEMEHHOMN Snnexc.YueOHUK,
4. VYpaBHEHUs U HEPABEHCTBA C ABYMsI 17 Coepxkinacc,
nepeMEHHBIMU AIIEKTPOHHbBIE
S. Apudmerrnueckas U reoMeTpruecKas 15 Y4EOHUKH
IIPOrpeCcCuu IIpocsenienune
6. DneMeHThl KOMOMHATOPUKU U TEOPUHU 12
BEPOSITHOCTEN
7. IToBTOpenue Kypca anredpsl 9 kinacca 12
I'eomeTpus
1. \ [ToBTOpEeHNE | 2 Sknacc, Yuu.py,




2. Bekropsl 11 WNHTrepakTuBHas
3. Mero1 KOOpAMHAT 7 terpans SKysmart,
4. CooTHoIIEHNS MEX Ay CTOPOHAMU U YIiaMu 15 SAnnexc.YueOHuK,
TpPEYroJIbHUKA Coepxkiacc,
o. JUIMHa OKPYKHOCTH M IIJIOIAAb Kpyra 11 AJIEKTPOHHbBIE
6. JIBr>xeHust 7 y4eOHUKHU
7. HayganbpHble cBeIeHUS U3 CTEPEOMETPUN 7 IIpocsenienne
8. OO0 akcMOMax reoMeTpuu 2
9. HToroBoe nmoBTOpeHHE 4
BeposiTHOCTB M cTa
1. IToBTOpenue kypca 8 kmacc 4 Sxnacc, Yuu.py,
2. DneMeHTbl KOMOMHATOPUKH 5 WuTepakTuBHas
3. ['eoMeTprueckast BEpOSITHOCTh 3 TeTpaap SKysmart,
4. Hcneirannsa beprysmm 6 SAnnexc.YueOHUK,
5. CnydJaitHas BeJIMYUHA 7 Coepxkitacc,
6. O0600611eH1Ee, KOHTPOJIb 8 AJIEKTPOHHBIC
y4eOHUKHU

IIpocBenienue
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