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MNOACHUTEJIBbHAS 3AIINCKA

[TporpamMmMa mo maremaTtuke Aisi oOywarommxcs 5—9 kiaccoB pa3paboTaHa Ha
ocHoBe ®I'OC OOO. B nporpamme no MaTeMaTUKE YUYTECHBI UJEU U TOJIOKECHHS
Konnenmuu pazsutust MareMatudeckoro oopa3zoBanus B Poccuiickoit @eneparuu.
[TpenmeToM MaTeMaTUKH SBJISIOTCS (QyHAAMEHTaIbHBIE CTPYKTYPBI HAILIETO MUPA
— MPOCTPAHCTBEHHbIE ()OPMBI U KOJUUYECTBEHHbIE OTHOIICHUA (OT MPOCTEHINNX,
YCBaMBAEMbIX B HENOCPEJACTBEHHOM OMNbITE, JO JOCTAaTOYHO CJOXKHBIX,
HEOOXOJUMBIX Ul Pa3BUTHUS HAyUHBIX U MPUKIAAHBIX UAel). MaTemaTuueckue
3HaHUs 00eCHeuYMBaOT IMOHUMAHHUE IMPUHIMUIIOB YCTPONCTBA M HCIOJIb30BAHUSA
COBPEMEHHOM TEXHUKH, BOCHPHUATHE M  HHTEPIPETALMIO  COLMAIBHOM,
IKOHOMUYECKOM, MONMUTUYECKON HH(POpPMAINH, Jal0T BO3MOXKHOCTH BBIMOJHATD
pacuéThl U COCTABIATh AITOPUTMBI, HAXOAUTh U MPUMEHATH (HOPMYIIbI, BIAJETh
IPAKTUYECKUMU NMPUEMAMU T€OMETPUUYECKUX M3MEPEHU U MOCTPOCHUMN, YUTATh
uH(pOpMaIMIO, TIPEJCTABICHHYIO B BUJIE€ TaOJIUL], [UarpaMM U rpaduKoB, )KUTh B
YCJIOBHSIX HEONPEAECIEHHOCTH U IOHUMAaTh BEPOSITHOCTHBIN XapakTep CIy4alHbIX
coObIThil. U3yueHne maTeMaTuku (popMUpPYyeT y 00y4aroIuXcsi MaTeMaTHYECKUI
CTHJIb MBIIUICHUS, TPOSBISIONINICS B OMPEICIEHHBIX YMCTBEHHBIX HaBBIKaX.
OOyuaromuecs ocBauBarOT TaKUE MPUEMBI M METO/IbI MBILIUICHUS, KAK UHAYKLINS U
JeAyKius, o000LeHne U KOHKpeTH3alus, aHallu3 U CUHTE3, Kiaccuukauus U
cuctemMaTuzauus, alOctparupoBaHue U aHanorud. OOBEKTbl MaTEeMaTUYECKHX
YMO3aKJIIOUEHHU, TMpaBuUja UX KOHCTPYUPOBAHHUS PACKPHIBAIOT MEXaHU3M
JIOTHYECKUX MOCTPOEHUH, CIOCOOCTBYIOT BhIpaOOTKE yMEHMs (HOPMYIMPOBATh,
O0OOCHOBBIBaTh M JI0Ka3bIBaTh CYKIEHHs, TEM CaMbIM Pa3BUBAIOT JOTHYECKOE
MBILLUICHHE. WU3yuenne  MmatemaTuku  oOecrnieunBaer  (OPMUPOBAHUE
AITOPUTMUYECKON KOMIIOHEHTHI MBIIIJICHHUSI U BOCTIUTAHWE YMEHUN JEMCTBOBATH
N0 3aJaHHBIM aJrOPUTMaM, COBEPLIEHCTBOBATH W3BECTHBIE W KOHCTPYHUPOBATH
HOBBbIE. B mpo1iecce penieHus 3aja4 — OCHOBOM y4eOHOU JesITeIbHOCTH Ha ypoKax
MaTeMaTUKU — Pa3BUBAIOTCS TBOpYECKas U MPUKIIAJHAS CTOPOHBI MBIIIJICHHUS.
OOyueHue MaTeMaTuke Na€T BO3MOXKHOCTh Pa3BUBAaTh Yy 00yYarOUIUXCsl TOYHYIO,
palMoOHAIbHYI0 W MWH(OPMATHUBHYIO peyb, YMEHHE OTOMpaTh HaumOoliee
MOAXO/SIINE S3bIKOBbIE, CAMBOJIIMYECKHE, TpapruecKre cpeacTBa sl BRIPAXKEHUS
CY)KICHMH M HAIJSIIHOTO UX mpeacTaBieHus. [lpm u3ydeHMH MareMaTuku
ocylIIecTBIsieTcsl 00liee 3HaKOMCTBO C METOJIaMU MMO3HAHUS JEHCTBUTEILHOCTH,
MPEICTABICHUSIMHU O MPEAMETE U METOAaX MaTEMaTUKU, UX OTJIIMYUU OT METOJIOB
JIPYTHX €CTECTBEHHBIX W T'yMaHUTApHBIX HAyK, 00 OCOOCHHOCTSX MPUMEHEHUS
MaTeMaTUKU JJI1 pElIeHUs Hay4HbIX M TNPUKIAAHBIX 3aaad. llpuopureTHpIMU
nensiMu - o0yueHusi MareMaTHke B 5-9 kjaccax SBIAIOTCS: (OpPMHUPOBAHUE
LHEHTPaJbHBIX MAaTEMaTUYECKUX MOHATUN (YMCIO, BEIWYMHA, T€OMETpUuecKas
durypa, MepeMeHHas, BEPOATHOCTb, byHKIHUA), o0ecreYnBarOIINX



IPEEMCTBEHHOCTh M MEPCHEKTHBHOCTh  MAaTEMaTUYECKOTO  0Opa3oBaHUs
oOyuaromuxcs; MojBeAeHNe 00yYaloImUXCsl Ha JOCTYIMHOM MJIsi HUX YPOBHE K
OCO3HAHUIO B3aWMOCBSI3M MAaTeMaTUKA M OKPY’KAIOIIEr0 MHUpa, NOHUMaHUE
MaTeMaTUKM Kak d4YacTh oOOmed  KyJbTypbl 4YEJIOBEYECTBA;  Pa3BUTHUE
MHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN 00yUYarouXcs, M03HaBaTEIbHON
aKTUBHOCTH, MCCIIEOBATEIbCKUX YMEHUN, KPUTHYHOCTH MBIIUICHHS, MHTEpPECA K
U3YYCHUIO MaTeMaTHKH; (OPMUPOBaHME (PYHKIMOHATHHOW MaTeMaTHYeCKOn
IPAMOTHOCTH: YMEHHUSI PACIlO3HABATh IMPOSBICHHUS MAaTEMATHUYECKHX ITOHSATHIA,
OOBEKTOB W 3aKOHOMEPHOCTEW B pEATbHBIX KU3HEHHBIX CUTYallUsX U TIpH
U3YYEHUU JPYTHMX YYeOHBIX TMPEIMETOB, TPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OpMYyJTUPOBaTh HMX Ha SI3bIKE MaTEMaTHKA M CO3/1aBaTh
MaTE€MaTUYECKHE MOJIENIU, IPUMEHATh OCBOCHHBI MAaTEMaTUUECKUN annapar JJis
peLIeHUs] TPAKTUKO-OPUEHTUPOBAHHBIX 337a4, UHTEPIPETUPOBATh U OLICHUBATH
MOJYyYEHHbIE pe3ynbTaThl. OCHOBHBIE JIMHUM COAEPKAHUS MPOrpamMMBbl IO
Marematuke B 5-9 kimaccax: «Yucna W BBIUMCICHUS», «AIredOpa»
(«AnreOpanyeckue BBIPDRXKEHUS», «YPaBHEHUS U HEPABEHCTBa»), «DyHKIUM»,
«I'eometpus» («I'eomerpuueckne QuUrypsl u HuX CBOHCTBa», «M3MepeHue
T€OMETPUYECKUX BETUYUH»), «BeposTHOCTh M CTaTUCTHKa». J[aHHbIE JTUHUU
pa3BHUBAIOTCS MapajuleNIbHO, KaXkJas B COOTBETCTBUU C COOCTBEHHOM JIOTHMKOM,
OJIHaKO HE HE3aBHCHMO OJIHA OT JIPYTOil, a B TECHOM KOHTAaKTE€ ¥ B3aUMOJECHCTBUU.
CopeprkaHue NporpaMMbl 0 MaTeMaTUKE, paclpeAesIEHHOE 110 roJgaM 00y4YeHus,
CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHITUTTAATILHBIM
BOIIpocaM oOydJaromuecs oOpalaiiuch HEOJHOKPATHO, dYTOOBI OBJAJCHUC
MaTeMaTUYECKUMU MOHATUAMH 1 HABBIKAMH OCYIIECTBISIIOCH TOCJIEI0BATENBHO U
MOCTYIATEIbHO, C COOMIOAEHUEM MPUHIMIA TPEEMCTBEHHOCTH, & HOBbIE 3HAHUS
BKJIFOYAJIMCH B OOIIYIO CUCTEMY MAaTEeMaTHYECKUX MPEACTaBICHUN 00y4aronnxcs,
pacmupsiss U yriayOnss e€, oOpazys NpOYHbIE MHOXECTBEHHbIE CBs3H. B
cootBercTBUM ¢ ®I'OC OOO Maremaruka SIBISIETCS OOS3aTEIbHBIM y4EOHBIM
NpeIMETOM Ha YpPOBHE OCHOBHOIrO oOuiero oOpazoBanusi. B 5-9 kmaccax
MaTeMaTuKa TPAAUIMOHHO U3y4aeTcsl B paMKax CIEIYIOIUX Y4eOHbIX KYpCOB: B
5-6 kmaccax — kypca «Marematuka», B 7-9 Kiaccax — KypcoB «Auredopa»
(BKJIFOUAsi SJEMEHTHI CTATHUCTUKU W TEOpUU BeposiTHOCTE) u «['eomerpusy.
[Iporpammoit MO MaTeMaTWKE BBOJUTCS CaMOCTOATEIBHBIN Y4YeOHBIH Kypc
«BepoarHocte U cratucTukay. OOIee YMCIO YacoB, PEKOMEHAOBAHHBIX JIJIS
U3y4yeHus: MareMaTtuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOILEro
obpazoBanus, — 986 dacoB: B 5 kiracce —170 yacoB (5 yacoB B Hezlel0), B 6 Kjacce
— 170 gacoB (5 yacoB B Henelnto), B 7 kinacce — 204 yaca (6 4acoB B HEJENIO), B 8
kiacce — 204 gaca (6 yacoB B HeJlen0), B 9 kinacce — 238 yacoB (7 4acoB B HEZIEIIO).



IINIAHUPYEMBIE PE3VJbBTATbBI OCBOEHHUSA MNPOI'PAMMBI 110
MATEMATHKE HA YPOBHE OCHOBHOTI'O OBIIETO
OBPA3OBAHUS

N3yyeHnne maTeMaTUKU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl HAIPABICHO
Ha JOCTHWKEHUE OOYyYAIONIMMHUCS JIMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YIHTATOB OCBOCHHUS YIEOHOTO MIPEAMETA.
JINMYHOCTHBIE PE3YJIbTATBHI

JInuHOCTHBIE  pe3yJibTaThl ~ OCBOCHHMS  MpPOTpaMMbl IO  MaTeMaTHKe
XapaKTepU3yIOTCS:

1) maTpuoTHYeCKOe BOCHUTAHUE: NPOSABICHUEM HHTEpeca K MpOLUIOMY U
HACTOSIIEMY  POCCHMCKOM  MATE€MaTWKH, LEHHOCTHBIM  OTHOILICHUEM K
JOCTHXKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MaTEeMaTUYE€CKOW IIKOJIBI,
K UCTIOJIb30BAHUIO 3TUX JOCTHKEHUHN B IPYTUX HayKaX U MPUKIAJIHBIX cepax;

2) TpaxJaHCKOE U JIYXOBHO-HPAaBCTBEHHOE BOCHHUTAHHE: TOTOBHOCTHIO K
BBITIOJTHEHUIO  OOS3aHHOCTEW TpaXkJaHWHA W peajlu3ald  €ro  Ipas,
MPEACTABICHUEM O MAaTEMAaTHYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3TUUHBIX
CTPYKTYp, SBJICHHUH, MpOLEIYyp Tpa)xAaHCKOTO oOIecTBa (Hampumep, BbHIOOPHI,
OINPOCHI), TOTOBHOCTHIO K OOCYXICHHUIO AITHYECKUX MPOOJIeM, CBA3AHHBIX C
MPAKTUYECKUM TPUMEHEHUEM JIOCTHKEHHN HayKd, OCO3HAHHEM BaKHOCTU
MOPaJTbHO-3TUUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpynoBO€ BOCHUTAHHUE: YCTAHOBKOM Ha aKTUBHOE YYacTUE€ B PEIICHUU
MPAKTUYECKUX 3a7]a4 MAaTEMATHYE€CKON HAIpaBICHHOCTH, OCO3HAHUEM BayKHOCTHU
MaTEeMaTUYeCKOro 00pa3oBaHWs Ha MPOTSHKCHUM BCEW JKU3HU JUISl yCHEIIHON
npoecCHOHANBHON  JEATEIPHOCTH MW Pa3BUTHEM HEOOXOJAMMBIX YMEHHH,
OCO3HAaHHBIM  BBIOOPOM U  TOCTPOCHUEM HHAMBUIYAJTbHOM  TPaCKTOPUHU
oOpa3oBaHUs M KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX MHTEPECOB U
OOIIECTBEHHBIX MOTPEOHOCTEN;

4) OCTETHMYECKOE BOCIUTAaHUE: CIOCOOHOCThIO K  OSMOIMOHAIBHOMY U
ACTETUYECKOMY BOCIHPHUSATHIO MAaTeMaTHYECKUX OOBEKTOB, 3ajlad, pEIIeHUH,
paccyXAeHuM, yMEHHIO BUJETh MaTEMaTUUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE; 5)
IIEHHOCTH HAyYHOT'O MO3HAHMS: OPUEHTALUECH B JEATEIIBHOCTH HA COBPEMEHHYIO
CUCTEMY HAyUYHBIX MPEJCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS
YeJIOBEKa, TPUPOJIBI ¥ OOIIECTBA, MOHMMAaHUEM MaTEeMAaTHYECKOM HAYKH KaK c(hepsrl
YeJIOBEYECKON JIESITEIHLHOCTH, ITANOB €€ pa3BUTUSI U 3HAYMMOCTHU JJISI Pa3BUTHUS
[MBWIN3ALINM, OBJIAJICHUEM SI3bIKOM MAaTEMaTUKH U MaTEMaTUYECKOW KyJIbTypou
KaK CpEJICTBOM [MO3HAHUS MHPA,

OBJIaJICHUEM MPOCTEHIITUMH HABBIKAMH HCCIIEI0BATENBCKON IEATEIbHOCTH;

6) ¢Qusuyeckoe BocmuTaHue, (GOPMHUPOBAHUE KYJIbTYpbl  3I0POBBS U
AMOIIMOHAJILHOTO OJIAronoy4yrs: TOTOBHOCTBIO TPUMEHSITh MaTeMaTUYECKHe



3HaHWS B HHTEpPECcax CBOEro 3J0pOBbs, BEACHHUS 3J0pOBOTO0 oOpa3a >KU3HU
(3m0poBOe mHUTaHKE, COATAHCUPOBAHHBIN PEXUM 3aHITHI U OTIbIXA, PETYJIApHAs
¢duznyeckas akTHBHOCTD), CHOPMUPOBAHHOCTHIO HAaBbIKA pe(ICKCHH, TPU3HAHUEM
CBOETO IIpaBa Ha OMIMOKY M TAKOTO € MpaBa APyroro 4eJoBeKa;

7) SKOJOrMYECKOe BOCHUTAHME: OPUEHTALMEN HAa MPUMEHEHUE MaTEeMaTHYECKUX
3HAHMM JJI pelleHHs] 3a7a4 B OO0JACTH COXPAHHOCTU OKPY’KaIoIIEeW Cpeibl,
IUIAHUPOBAHMS TOCTYIKOB M OLEHKM HMX BO3MOXHBIX MOCIEACTBUNA IS
OKpYy>Kalolllel Ccpefbl, OCO3HAHHEM TIJIOOAJTBHOIO XapakTepa SKOJIOIMYeCKHX
po0JieM U IMyTel UX PeleHus;

8) amanrTanus K MU3MEHSIOLIUMCS YCIOBHUSM COLMAJIBbHOW U NPUPOIAHON CpEIbI:
TOTOBHOCTBIO K JIEUCTBUSM B YCIOBHSIX HEONPEAECIEHHOCTH, OBBIILICHUIO YPOBHS
CBOEI KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO IESITEIbHOCTh, B TOM YUCIIE YMEHUE
YUUTBCA y JPYIHX JIOAEH, IpUoOpeTaTb B COBMECTHOM JIE€ATEIbHOCTH HOBBIE
3HAaHUS, HaBBIKU M KOMIICTCHIIMM U3 OIbITa JAPYruX; HEOOXOJUMOCTBIO B
¢bopMUPOBaHNY HOBBIX 3HAHWU, B TOM uucie (HOPMYyIMPOBATH WUJEH, TOHATHS,
runoTe3bl 00 00BEKTAX U SABJICHUAX, B TOM YUCJIE PaHEE HE U3BECTHBIX, OCO3HABATH
ne(uuuThl COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTEH, IUIAaHUPOBATH CBOE
pa3BUTHE; CIIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CHUTYalMIO, BOCIPUHUMATD
CTPECCOBYIO CUTYyallMI0 Kak BbI30B, TPEOYIOIIUNA KOHTPMEp, KOPPEKTHUPOBATH
NPUHUMAaeMble pEeHIeHUs U ACUCTBHs, (POPMYIHpPOBATH M OILEHUBATH PUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbTaTe OCBOEHHS NpOrpaMMbl MO MaTeMaTHKE HAa YpPOBHE OCHOBHOI'O
oOmrero oOpa3zoBanus y odyvaromerocs 0yayT chopMupoBaHbl METAIPEIMETHBIE
pe3yabTaThl, XapaKTEPU3yIOUIUECS OBJIAJICHUEM YHUBEPCAIbHBIMU
MO3HABATEIbHBIMU  JCHCTBUSIMH,  YHHUBEPCAIBHBIMH  KOMMYHHKATHBHBIMU
JNEHCTBUSIMHU U YHUBEPCAJIBbHBIMU PETYJIATUBHBIMU JIEHCTBUSMHU.
Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE YUeOHbIE 1eCTBUS

ba3oBble Joruveckue AelcTBUS: BBISIBISATh U XapaKTEPU30BaTh CYIIECTBEHHbIE
IPU3HAKU MAaTEMaTHYECKUX OOBEKTOB, MOHITHI, OTHOIIECHUI MEX]ly TOHATUIMH,
(bopMyJIMpOBaTh ONpEEICHNs MOHATUH, YCTaHABIMBATh CYLIECTBEHHBIN IPU3HAK
KJaccu(uKauuMy, OCHOBAHMS i OOOOUIEHUS W CpaBHEHUs, KpUTEPUHU
MPOBOJMMOI0 aHajiu3a; BOCIPUHUMATH, (POPMYIHPOBaTH W MpPeoOpa3OBLIBATH
CYKICHMS: YTBEPAUTEIbHBIC U OTpUIATENbHbIC, EAMHUYHBIC, YACTHBIE U O0IIHNE,
YCIIOBHBIE; BBISABISATH MaTeMAaTHUYECKWE 3aKOHOMEPHOCTH, B3aMMOCBS3M H
IPOTUBOpEUHs B (paKTaxX, JaHHBIX, HAOIIOEHUAX U YTBEPKIACHUSX, Mpeaarathb
KPUTEPUH Vsl BBISIBICHUS 3aKOHOMEPHOCTEH M MPOTUBOPEUMHA; JeaTh BHIBOIBI C
UCTIONb30BAaHUEM  3aKOHOB  JIOTMKH,  JEAYKTHUBHBIX W  WHIYKTUBHBIX
YMO3aK/IIOUeHUH, YMO3AKIIOUEHUM MO aHaJIoruu; pa3dupaTbh J0Ka3aTelbCTBA



MaTEMaTUYECKUX YTBEPKACHHA (MpsSAMbIE W OT TMPOTUBHOTO), IPOBOIUTH
CaMOCTOSATEIILHO  HECJIOKHBIC  JTOKA3aTeIbCTBA  MaTeMaTHYECKUX  (paKTOB,
BBICTpAWBaTh APTYMCHTAIMIO, MPUBOAWTh TPHUMEPHl W  KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIC PACCYKICHUS; BRIOUPATh CIIOCO0 perieHus yueOHoi
3alayd  (CpaBHUBAaTh HECKOJBKO BapHaHTOB pEIICHMs, BBHIOMpATh HamOoJee
MOIXO/ISIIIIAN ¢ YIETOM CaMOCTOSTEIILHO BBIICIICHHBIX KPUTEPHUEB).

ba3zoBble mHcciienoBaTe/ibCKUe JeMCTBHSI: HCIIONB30BAaTh BOIMPOCHl  Kak
UCCJIEIOBATENbCKUI ~ MHCTPYMEHT  MO3HaHWS, (OpPMYyIHUpPOBaThH  BOMPOCHI,
buKcupylole MTPOTUBOpPEUHE, MpOoOJIEMy, CaMOCTOSITENBHO YCTAHABIMBATH
MCKOMOE U JlaHHO€, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3UIIHUIO,
MHEHHUE; TMPOBOJUTH IO CAMOCTOSTEIHLHO COCTaBICHHOMY IUIAHY HECIOXHBIN
OKCIIEPUMEHT, HEOOJBIIOE WCCICAOBAHWE 110 YCTAHOBJIEHUIO OCOOCHHOCTEH
MaTEMaTU4YeCcKoro  OOBEKTa, 3aBUCHUMOCTEH  OOBEKTOB  MEXAYy  COOOM;
CaMOCTOATENHbHO (OPMYITUPOBATH OOOOIEHHS U BBIBOJBI MO pe3yjbTaTaM
MPOBENCHHOTO  HAOMIONEHWS, WCCICAOBaHUS, OICHUBATH  JTOCTOBEPHOCTH
MIOJTYYCHHBIX PE3YJIbTATOB, BEIBOJIOB M 0OOOIICHHIA; TPOTHO3UPOBATH BO3MOKHOE
pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATH MPEITOJIOKEHHUS O €T0 Pa3BUTHU B HOBBIX
YCIIOBHUSIX.

Padora ¢ wuHdopmanmeii: BBISBIAT, HEAOCTATOYHOCTh U HM30BITOYHOCTH
uHpopMaIuu, JaHHBIX, HEOOXOJAMMBIX JJIsI pEUIeHUsS 3aJaud; BBIOUPATH,
aHAMM3UPOBaTh, CHCTEMATH3WPOBaTh M  HWHTEPIPETUPOBATh HHGOPMAIIHIO
pa3IMYHBIX BUJOB U (HOPM MpEJCTaBICHUS; BbIOMpPATh (HOpPMY MPEACTABICHHUS
uHOpMAIUU ¥ WJUTIOCTPUPOBATH pEIIaeMble 3aJladyd CXEMaMH, JUarpaMMaMi,
WHOM TpaduKoil U UX KOMOWHAIIUAMHU; OLICHUBATh HAAEKHOCTh MH(OpPMAIUHU TIO
KPUTEPHSIM, IIPEITI0KCHHBIM YUHTEIIEM WIH chopMyTUPOBAHHBIM
CaMOCTOSTEIBHO.

KoMMyHMKATHBHBbIE YHUBEPCAJIbHbIE y4eOHble AelCTBHA: BOCIPUHUMATH U
bopMyIUpPOBATh CYX JACHUS B COOTBETCTBHH C YCJIOBHUSIMHU U IIEJISIMH OOIICHUS,
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX W MUCHMEHHBIX
TEeKCTaX, JaBaTh TOSICHEHUS IO XOAY pEIICHHWs 3a7a4yd, KOMMEHTHpPOBATH
TIOJTYYCHHBIA PE3yibTaT; B X0Je OOCYXICHHUS 3a/JaBaTh BOMPOCHI MO CYIIECTBY
oOCyX/IaeMol TeMbl, MpPOOJIeMbl, pemaeMoil 3agadyu, BBICKA3bIBATH WJIEH,
HaIleJICHHBIC HAa TIOMCK PEIICHUS, COMOCTABISTh CBOU CYXKICHHS C CYXICHUSIMU
JIPYTUX YYaCTHUKOB Juaiora, oOHapy>KWBaTh pa3ndue U CXOACTBO IO3UIIUM, B
KOppeKTHOW  (opMe  GOpMyIupoBaTh pa3HOINIACHS, CBOWM  BO3PAKCHUS;
MPEACTABIATh PE3YyJbTAThl PEIICHUS 3aJa4yd, JKCIEPUMEHTa, WCCIEIOBAHUA,
MPOEKTa, CaMOCTOSITENIBHO BHIOMpATh (OpMAT BBICTYIUICHUS C YYETOM 3aaady
MpEe3eHTAllMd W OCOOCHHOCTEW ayJAWTOpPUH; TIOHMMaTh W  HCIOIb30BaTh
MPEUMYIIECTBA KOMaHJHOW W WHIUBUIYATbHONH PabOThI MPU PEIICHHH YYCOHBIX



MaTeMaTUYeCKUX 3a]ay; [PUHAMATh LEJIb COBMECTHOW JEATEIbHOCTH,
IUTAHUPOBATh OPTaHU3alMI0 COBMECTHOM paboOThI, pacHpeneNiarTh BHIABI padoT,
JIOTOBapUBATHCSA, OOCYXKIaTh MPOILIECC U pe3yibTaT paboThl, 0000IIaTh MHEHUS
HECKOJIbKHX JIIOJICH; y4acTBOBaTh B IPYMIOBBIX (popmax paboThl (0OCYyXIeHus,
0OMEH MHEHHUSIMH, MO3TOBBIE IITYPMbI U IPYTHE), BHIMOIHATH CBOIO YacTh pabOThI
Y KOOPJMHHPOBATh CBOM JIEUCTBHUS C JPYTMMHU YJ€HAMU KOMAaHJIbI, OLICHHUBATh
Ka4yecTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUsIM, cHOopMyTHMpOBaHHBIM
Y4YaCTHUKAaMU B3aUMOJICHCTBUS.

PeryasiTuBHbIE YHUBeEpPCAJIbHbIE YU4eOHbIE el CTBUS
Camoopranusanmsi: CaMOCTOSTEJIBHO COCTAaBJATh IUIAH, AJITOPUTM pPEUICHUS
3alayu (WM ero 4acTh), BHIOMPATh CHOCOO pEIICHUS C YYETOM HMEIOIIUXCS
peCypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH
BAapUAHThI pEUIEHUH C Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb: BJIAJETh CIOCO0OAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI poLiecca U
pe3yibTaTa peleHrus MaTeMaTHYEeCKOM 3a1auu; MPEABUAECTh TPYJHOCTH, KOTOPBIE
MOTYT BO3HHUKHYTbH IIPH PEIICHUH 3a/1a4d, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTD
Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAlICHHBIX OLIMOOK, BBISBIICHHBIX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE pe3yibTaTa MACSITENbHOCTA IOCTABIEHHON WEIU |
YCIIOBHSIM, OOBSICHATh IPUYUHBI TOCTH>KEHUS WM HEAOCTUKEHUS €I, HAXOIUTh
OLIMOKY, JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIbTATHBI

[IpeameTHBIE pE3yabTaThl OCBOCHHUS MPOrPaMMBbI 110 MaTEMATHKE ITPEACTABIICHBI
Mo rojaM O0y4YeHHUs B CIEAYIOIIMX pa3jenax MporpaMmbl B paMKaxX OTIAEIbHBIX
y4eOHBIX KYpCOB: B 5—6 KJlaccax — Kkypca «Maremartukay, B 7-9 kiiaccax — KypcoB
«Anredpa», «['eomerpus», « BeposITHOCTh 1 CTaTUCTHKAY.



PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «MATEMATUKA»
B 5-6 KITACCAX

MNOACHUTEJIBHASA 3AIINCKA

[IpuopuTeTHBIMU LEASAMHU O0yUYEHUSI MaTeMaTUKe B 5—6 Kilaccax SIBISIOTCS:

e TMPOJNODKCHHE (POPMUPOBAHUS OCHOBHBIX MATEMATHUYECKUX TMOHITHI
(uucno, BeTMYMHA, TeoMeTpuueckas ¢urypa), 00ecrednBaIOLINX
MPEEMCTBEHHOCTh M TEPCHEKTUBHOCTh MaTEMaTHYECKOIo OOpa3oBaHUs
oOyyJarommxcs;

e Pa3BUTHE MHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUarOIIUXCH,
MO3HABATEILHON aKTUBHOCTH, UCCJIEAOBATEILCKUX YMEHHH, MHTEpeca K
M3y4YCHUIO MAaTEMATUKU;

e TMOJIBeJICHUE OOYYAIOIIUXCS HAa JOCTYITHOM JIJII HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaT€MaTHUKH U OKPY’KAIOIIETO MUPa;

e (opmupoBanue GyHKIIMOHATBLHON MAaTEMAaTUUYECKON TPAMOTHOCTH: YMEHHUS
pacro3HaBaTh MaTEMaTUUECKUE OOBEKThI B PEAIbHBIX KU3HEHHBIX
CUTYyallUsIX, MPUMEHITh OCBOCHHBIE YMEHHUA JUISl PEIICHUS IPAKTHUKO-
OPUEHTUPOBAHHBIX 3a/1a4, THTEPIPETUPOBATh MOJYUYCHHBIE PE3yIbTAThl U
OIICHUBATh UX Ha COOTBETCTBUE MPAKTUYECKON CUTYaAIIUH.

OCHOBHBIE JMHUH COAEpKaHUS Kypca MaremMaTuku B 5-6 kiaccax —
apudMeTHIeCcKasi U reoMeTprudecKasi, KOTOpbI€ Pa3BUBAIOTCS MAPATIICIBHO, KaXaas
B COOTBETCTBUHU C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCHUMO OHA OT JIPYTOMH,
a B TECCHOM KOHTAKTE M B3aMMOJEHCTBUU. TaKKe B KypCce MaTeMaTUKH MPOUCXOIUT
3HAKOMCTBO C JIEMEHTaMU ajareOpbl U OMUCaTEIbHON CTATUCTUKHU.

N3ydenne apudmeTnyeckoro Marepuajia HaYMHAETCSl CO CUCTeMaTH3alluu U
Pa3BUTHSI 3HAHUN O HATYpaJbHBIX YMCJIaX, MOJYYCHHBIX HAa ypPOBHE HA4aJlbHOIO
obmero oopazoBanus. [Ipu 3ToM coOBEpIIIEHCTBOBAHUE BEIYUCIUTEILHON TEXHUKU U
dbopMUpPOBAHHE HOBBIX TCOPETHUUECCKHUX 3HAHWW COUYETACTCS C Pa3BUTHEM
BBIYUCIUTEILHON KYJBTYPhI, B YUaCTHOCTH C OOYYEHHMEM MPOCTEHITUM MNpuémMam
MPUKUAKA U OLICHKH PE3yJIbTAaTOB BBIUMCICHUI. M3yueHune HaTypalbHBIX UYUCEI
npoaoJbKaeTcss B 6 Kjacce 3HAKOMCTBOM C HayajdbHBIMHU TIOHSTHUAMH TEOPUU
JIETUMOCTH.

Hauano wm3ydeHHsi OOBIKHOBEHHBIX M JECATHYHBIX P00 OTHECEHO K 5
KJIacCy. DTO MEPBBIM 3Tall B OCBOEHUU JIPOOEH, KOT/Ia MPOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMHU HJACSMHU, TOHATUIMU TeMbl. [Ipu 3TOM paccMoTpeHrne 0OBIKHOBEHHBIX
npoOelt B MOJTHOM O0BEME MPEAIIECTBYET MU3YUYCHHUIO JECSITHUHBIX IPOOEH, 4To
11eJ1eco00pa3Ho ¢ TOYKH 3PEHUS JIOTHMKH H3JIOKEHUS YHCIOBOM JIMHHMM, KOTJa
npaBuJia JEUCTBUH C IECITUYHBIMU APOOSIMU MOXKHO OOOCHOBAThH YK€ U3BECTHBIMU



QITOPUTMAMH BBITIOJTHEHUS IEUCTBUIN C OOBIKHOBEHHBIMU JPOOSMH. 3HAKOMCTBO C
JECATUIHBIMH IPOOSMH PACITUPUT BO3MOXKHOCTH JIJISI TOHUMAHUS 00yJaroIuMHUCs
MPUKIIAIHOTO MPUMEHEHUSI HOBOM 3aMKiCH MPU U3YYEHUU JPYTUX MPEAMETOB U MPHU
MPAaKTUYECKOM HCIOJIb30BaHUU. K 6 Knaccy OTHECEH BTOpOMl ATal B M3YUYEHUU
npoOel, TIe MNPOMCXOAUT COBEPIICHCTBOBAHME HABBIKOB CPaBHEHUS U
npeoOpa3oBaHus JpoOel, OCBOCHHE HOBBIX BBIYUCIUTEIBHBIX aJTOPUTMOB,
OTTAYMBAHWE TEXHHUKH BBIYHWCIECHUNW, B TOM YHUCIE 3HAYEHUN BBIPAKECHUN,
collepKallluX M OOBIKHOBEHHBIC, W JIECSITHUYHBIC JIPOOU, YCTAHOBIIEHHUE CBSI3EH
MEX Iy HUMH, paCCMOTpEHHUE MPUEMOB pellieHHs 3a71a4 Ha Jpoou. B Hauase 6 kinacca
MIPOUCXONUT 3HAKOMCTBO C MOHSITUEM MPOLEHTA.

Oc00EHHOCTHIO N3YYCHHUS TTOJIOKUTEIBHBIX U OTPUIIATEIILHBIX YACEIT SIBIISICTCS
TO, YTO OHHM TaKXX€ MOTYT paccMaTpUBaTbCs B HECKOJBKO ATanoB. B 6 kiacce B
Havaje u3ydyeHus TeMbl «l1onoKuTenbHbIE U OTPULIATENBHBIE YNCIIa» BBIACISIETCS
noareMa «llenpie uyncia», B paMKax KOTOPOM 3HAKOMCTBO C OTPUUATEIbHBIMU
YyucjlaMd M JEUCTBUSIMU C TIOJOKHUTEJIBHBIMU W OTPULATEIbHBIMU YHUCIaMU
MPOUCXOJIUT HA OCHOBE COJIEPKATEIBHOIO MOJIX0/1a. ITO MO3BOJISECT HA IOCTYITHOM
YPOBHE TMO3HAKOMHUTH OOYYarOIIMXCs MPAKTUUYECKH CO BCEMH OCHOBHBIMU
MOHATUSIMU TEMBI, B TOM YHCJI€ WU C NpaBWIaMH 3HAKOB IPU BBIIIOJIHEHUU
apupMeTHYeCKUX JAeucTBUil. M3ydeHune paluMoHaNIbHBIX YHCEI Ha JOTOM HE
3aKOHYUTCSA, a OyIeT MPOJOJKEHO B Kypce alireOphsl 7 Kiiacca.

[Ipn oOy4yeHMM pElICHHUI0 TEKCTOBBIX 33Jad B 5—06 Kilaccax HUCIOJIb3YHOTCS
apudmeTnyeckue npuémsl perieHust. [Ipu orpaboTke BEIYUCIUTENHHBIX HABHIKOB B
5—6 KJjaccax paccMaTpUBAaOTCA TEKCTOBBIE 3aJlauv CIEAYIONIMX BUAOB: 3aJlauyd Ha
NBIDKEHWE, HA YacTU, HA TOKYNKHA, Ha pabOTy U MPOU3BOJIUTEIHHOCTh, Ha
MPOIICHTHI, HA OTHOIIEHUS U TTporniopuuu. O0ydaronmecs 3HaKOMATCS ¢ MpUuéMaMu
pelieHns 3ajad  nepedopoM BO3MOXKHBIX BapUaHTOB, ywaTcs paboTath ¢
uHdopMaIuen, mpeacTaBIeHHON B (hopMe TaOIHI HIIA JUATPAMM.

B  mporpamme yueOHOro kypca «Marematuka» — MOpeayCMOTPEHO
dbopMupoBaHUE MPONEICBTUUYECKUX aNTreOpandecKkux MpejcTaBieHuil. bykBa kak
CUMBOJI HEKOTOPOTO 4YHCJa B 3aBUCUMOCTH OT MATEMaTHYECKOrO KOHTEKCTa
BBOJIUTCSl TOCTETIEHHO. ByKBEHHasi CMMBOJIMKA IIMPOKO HCIOJB3YETCS MPEKJe
BCETO JISI 3aIMMCH OOLITUX YTBEPKICHUN U TPETIOKEHHM, (DOpMYJI, B YaCTHOCTH JIJIs
BBIYUCJIEHUS T€OMETPUUYECKUX BEJIMYHH, B KAUE€CTBE «3aMECTUTEIIS) YUCIIA.

B mnporpamme ydeOHOro kypca «MaremaTuka) MpeJCTaBlIeHa HarjsIHast
reoMeTpus, HarpaBJICHHAs Ha  pa3BUTHE o0pa3Horo MBIIICHUS,
MIPOCTPAHCTBEHHOTO BOOOPAKEHMsI, N300Pa3UTEIBHBIX YMEHUN. DTO Ba)KHBIN dTall
B U3YYEHUU T'€OMETPUU, KOTOPBIA OCYIIECTBISETCS HAa HATJIAIHO-NPAKTUYECKOM
YPOBHE, OTMHMPAETCS Ha HATJIAIHO-00pa3HOE MBIIUICHHE OOydaromuxcs. bonbiias
poOib  OTBOJAUTCA  TPAKTHUYECKON  JIESITEIBHOCTH, ONBITY, JKCIEPUMEHTY,



MozearpoBanuto. O0yuaronecs: 3HaKOMATCS ¢ TEOMETPUYECKUMHU (purypamu Ha
IUIOCKOCTH M B TMPOCTPAHCTBE, C MX MPOCTEHIIMMU KOH(PUTypalUsMH, ydaTcs
u300pakaTb MX HAa HEJIMHOBAHHOM M KIeT4aToll Oymare, paccMaTpHBAIOT HX
npocTeiiiue cBocTBa. B mpouecce u3ydeHus HarIgJHOW TeOMETpUM 3HAHUA,
NOJly4YE€HHbIE OOY4YaloIMMHUCA Ha YPOBHE HayaJbHOTO OO0IIero oOpa3oBaHus,
CUCTEMATU3HUPYIOTCA U PACILIHPSIOTCS.

CornacHo yueOHOMY IIaHy B 5—6 Kjaccax H3y4yaeTcss MHTErPUPOBAHHBIN
npeaMer «MaTemaThkay, KOTOpBIM BKJIIOYAeT apu(METHYeCKUl Marepuanl u
HaIJSAHYI0O TE€OMETPUIO0, a TaKXKe IPOIEAEBTUUECKUE CBEACHUS M3 anreOpsl,
3JIEMEHTHI JIOTUKU U Hayajia OMUCATEIbHOW CTATUCTUKH.

Ha wusyuenune yuebHoro kypca «Maremaruka» otBoautcsi 340 yacoB: B 5
kiacce — 170 gacoB (5 yacoB B HeJielo), B 6 kitacce — 170 yacoB (5 4acoB B HEJIEIIIO).



COJAEPKAHUE OBYUYEHUA
5 KUIACC

HarypaJjbHble 4nciia v HYJIb

Harypansnoe umcno. Psa Hatypanmbhbix umcen. Yuciao 0. M3obpaxkenwue
HATypaJbHBIX YUCEJ TOYKAMU Ha KOOPJIMHATHOMN (YMCIOBOM) MIPSIMOIA.

[lo3unmonHass cucrteMa cuMcieHus. Pumckas HyMmepanus Kak HpHUMED
HETMO3UIMOHHOM CUCTEMBI CUUCeHud. [lecaTuuHas cucteMa CUUCIICHHUS.

CpaBHeHUE HATypaJbHBIX YUCEJ, CPABHEHUE HATYypaJbHBIX YUCEI C HYJEM.
Crnoco0bl cpaBHeHUs1. OKpyTIeHNE HATYpaIbHBIX YHCEIL.

CnoxeHre HaTypaJIbHBIX YKCEN, CBOMCTBO HYJS MPH CI0KEHUU. Beruntanue
KaK JeCTBUE, 00pAaTHOE CIOKEHUIO. YMHOXEHUE HATypaIbHbIX YHCEJ, CBOMCTBA
HYJISl U €IUHUIIBI P YMHOXKEHUU. JelieHne Kak JelcTBue, 00paTHOE YMHOKEHHUIO.
KomrioHeHTsl  neicTBUM, CBsI3b  Mexay Humu. [IpoBepka  pesynbrara
apudmerndyeckoro gaeiictusa. I[lepeMecTuTenbHOe M CcouyeTaTeIbHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUST M YMHOXEHHUS, PACIPEICIUTEIbHOE CBOWCTBO (3aKOH)
YMHOXEHHUSI.

Hcnonb3oBanue OyKB 1is1 0003HAYEHUSI HEM3BECTHOTO KOMIIOHEHTA U 3aIUCH
CBOMCTB apu(METUYECKUX JTCUCTBUH.

Jenutenn M KpaTHbIE YHCIA, PA3JIOKEHUE Ha MHOxuUTenu. [Ipocteie u
coctaBHble yncia. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ ocTaTKoM.

CreneHb ¢ HaTypaJbHBIM TOKa3zaTeleM. 3aluch 4YUCIa B BUJIE CYMMBI
Pa3psIHBIX ClaraeMbiXx.

HucnoBoe BbIpakeHHe. BpIUMCIIEHWE 3HAYEHWM YUCIOBBIX BBIPAXKCHUM,
MOPSIOK  BBINIOJIHEHUs  JaeucTBuM.  Vcnonb3oBaHWE  TPU  BBIYMCIIEHUSX
MEPEMECTUTEILHOTO M COYETATeJIbHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS U
YMHOEHUSI, pacTpeIeTUTEILHOIO0 CBOMCTBA YMHOXKEHUSI.

Apodu

[IpencraBienne o JpobW Kak crmocoOe 3amuch  YacTH  BEJTUYHHBI.
OO6bikHOBEHHBIE poOu. [IpaBuibHBIC U HEMpaBUIbHBIE IpoOu. CMelanHas 1poob,
MPECTaBICHUE CMEIIAaHHOW APOOM B BHJE HEMPABWIHHOW ApOOU W BbIJEICHUE
LEJI0M YacTH YKCIIa U3 HENMpaBWIbHOU Ipodu. M3o00pakenue npodelt ToukaMHu Ha
YUCI0BOM mpsiMoii. OCHOBHOE cBOMCTBO poou. CokparieHue apooei. [IpuBenenue
npobu kK HoBOMY 3HameHaTeno. CpaBHEeHHE qpooOei.

CrnoxxeHne W BhIUMTAHUE IpoOed. YMHOXKEHHE U JIeNieHne apo0ei, B3auMHO
oOpatHble qpodu. HaxoxkaeHue 4acTu 1e0To U 1eJI0To M0 €ro YacTH.

Hecatuunas 3anuch apoOeit. IlpeacraBnenue aecaTUUHONM ApoOU B BHUJC
OObIKHOBEHHOH. I300pakeHne ACCATUYHBIX JApoOei TOYKaMU HA YHUCIOBOU
npsimoii. CpaBHEHUE NECSITHYHBIX TPOOEH.



Apudmernueckne ACHCTBUA C JACCATHYHBIMUA JpoOsmu. OxpyrieHue
JECATHYHBIX APOOEH.

Pemenne TeKCTOBBIX 32124

Pemienue TeKCTOBBIX 3amady  apudMeTHyeckuMm  crnocoboM. Pemienue
JOTUYEeCKUX 3anad. Pemenue 3agad mepeOOpoM BceX BO3MOMKHBIX BapHUaHTOB.
Hcrnonb3oBaHue MU pELIEHUH 33124 TAOJIUI U CXEM.

Pemenue 3agad, coaep)KallMx 3aBUCUMOCTH, CBS3bIBAIOIIME BEJIWYUHBIL:
CKOpPOCTb, BpEMsI, pACCTOSIHUE, ILI€HA, KOJHMYECTBO, CTOMMOCTb. EIWHUIIBI
U3MEPEHHUs: MacChl, 00bEMA, 1IEHBI, PACCTOSHUSA, BpEMEHHU, CKOPOCTU. CBSI3b MEXKITY
€AUHULIAMU U3MEPEHUS KAKIOW BEIIMYMHBI.

Pemenne oCHOBHBIX 3a7a4 Ha Jpo0Hu.

[IpencraBienne qaHHBIX B BUIE TAOIUII, CTOJIOUATHIX AHATPAMM.

Harasignas reomerpust

Harnsinuele mpencrtaBieHuss o (urypax Ha IUIOCKOCTH: TO4YKa, MpsMas,
OTPE30K, Jy4, yTOJl, JOMaHasi, MHOTOYT'OJIBHUK, OKPYKHOCTb, KpyT. Yro. [Ipsamon,
OCTPBIN, TYIIOU U pa3BEPHYTHIN YTJIbI.

JlnvHa oTpe3ka, METpUYECKUE €AMHUIIBI JUIMHBL. J[JTMHA JIOMaHOo#, epuMeTp
MHOTOYTOJIbHUKA. VI3MEpEeHNE U MOCTPOEHUE YTIIOB C IOMOLIBIO TPAHCIIOPTHUPA.

Harnsinaele npeacTtaBieHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
NPSIMOYTOJILHUK, KBaApaT, TPEYTOJbHUK, O PABEHCTBE (PUTYP.

N3o0paxkenue ¢uryp, B TOM uucie Ha kieTdatoi Oymare. Iloctpoenue
KoH(pUrypanuii u3 yacteil mpsiMoi, OKPYKHOCTH Ha HEJIMHOBAHHON W KJIETYaTON
Oymare. Mcnonb30BaHne CBOMCTB CTOPOH U YIJIOB MIPSIMOYTOJIbHUKA, KBaJIpaTa.

[Imomaas NOPSAMOYTOJbHUKA W  MHOTOYTOJBHUKOB, COCTABJICHHBIX U3
NPSIMOYTOJIBHUKOB, B TOM 4YHCJEe (QUIYp, M300paKEHHBIX HA KJIET4aToM Oymare.
EnvHUIEI n13MEpEeHus TIONIaIu.

Harnsinaeie mpencTaBieHus O MPOCTPAHCTBEHHBIX (GUTYpaX: MPSIMOYTOJIbHBIHI
napaienenunea, — kKyo, — MHororpaHHuku. — M3o00paxkenune — mpocTermmx
MHOTrOrpaHHUKOB. Pa3BépTku kyOa u mnapamienenunena. Co3gaHue Mojenen
MHOT'OTPaHHUKOB (M3 OyMaru, MpoBOJIOKH, MNIACTWIIMHA U APYTUX MaTEpPUaJIoB).

OO0BEM TPSAMOYTOJBHOIO Tapasuienenunena, kyoa. EnuHuibl uzmepeHus
o0bEMma.

6 KIIACC

HarypaJjbHble ynciaa

Apudmernueckre IEHCTBUS C MHOTO3HAYHBIMU HATYPAJIbHBIMU YHCIIAMHU.
UucnoBble  BBIpOKEHUS, TOPSAOK  JCHCTBUM,  HCIOJIB30BAHHE  CKOOOK.
Hcnonp30BaHre Npy BBIYUCIEHUSAX IEPEMECTUTEIBHOTO U COUETATEIBHOTO CBOMCTB
CJIO’KEHMS 1 YMHOKEHH S, PACIIPEACIUTENBHOTO CBOMCTBA YMHOXKEHUSI. OKpyTieHue
HATYpaJIbHBIX YHCE.



Jlenutenu u KpaTHbIE YKcia, HAUOOIBIIUN OOIIMIA JENUTENh U HAaUMEHbIIIEe
ofrmiee kpaTHoe. JlemuMOCTh CyMMBI U MIPOU3BeIeHUS. [{efeHne ¢ ocTaTKoM.

Jpoon

OObIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOMCTBO JpOOM, COKpallleHHE IpOoOeH.
CpaBHeHMe U ynopsiiounBaHue apoOeii. Perenne 3a1au Ha HaXOKIEHUE YacTU OT
LEeJI0Oro M LEeNoro mo ero 4yactu. [[poOHoe 4Yuciao Kak pe3yipTaT JEJIEHUS.
[IpencraBnenne AeCSITHIHON OpOOH B BUAEC OOBIKHOBEHHOH JpOOU M BO3MOXKHOCTD
npescTaBiIeHUs OOBIKHOBEHHOM IpoOH B BUJE JeCATUYHOM. JlecsiTuuHble ApoOu U
METpUYECKask CUCTEMA Mep. ApUPMETUUECKHUE AEUCTBUSI U YUCIIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMH U JIECATUYHBIMU IPOOSMHU.

OtHomienue. Jlenenne B JaHHOM OTHOIICHWH. Macmral, MTpOOpIHs.
[IpuMeneHne nponopuni PYU PELICHNUHN 3a1a4.

[TonsiTE IpoLIeHTa. BhIuncieHre NpoLeHTa OT BEIUYHMHBI U BEJIMYUHBI 110 €€
IOpOLEHTY. BbIpaskeHue NpoOUEHTOB NECATUYHBIMHU ApoOsMu. PemeHue 3amgau Ha
IIPOLIEHTHI. BpIpakeHNE OTHOLIEHUS BEJIMYMH B POLICHTAX.

HHonoxureabHbIe H OTPULATEIbHBIE YUCIA

[lonoxurenbHble W OTpULATENbHBIE yucaa. Llempie ynucna. Monyne uucna,
reoMeTpuyecKass HHTEpHpeTanuss Monyss uucia. HM3o0pakeHue ducen Ha
KOOpJIMHATHOM  mpsAMoW. YwucimoBele  NpomMexyTkdu. (CpaBHEHHME  YHCEIL
Apudmernueckue NeUCTBUS C MOJI0KUTEIbHBIMU U OTPULATEIbHBIMU YUCIIAMH.

[IpssMOoyroJIbHAsE cucTeMa KOOpAMHAT Ha IIOCKOCcTU. KoopauHaTel TOUkn Ha
IUIOCKOCTH, abcuucca u opauHara. [loctpoenue Touek u puryp Ha KOOpJUHATHON
IIJIOCKOCTH.

BykBeHHBIEe BbIpaKeHUs!

[Ipumenenue OyKB 15 3alIMCU MaTEMATUYECKHUX BBIPAKEHUH U MPEAJIOKEHUH.
CpoiicTBa apudmeTnueckux JeHCTBUN. DyKBEHHBIE BBIPAKEHUS U YHCIOBBIE
IIOJCTAaHOBKU. DyKBEHHBIE PaBEHCTBA, HAXOXKJICHUE HEU3BECTHOI'O KOMIIOHEHTA.
®opmysl, hopmyasl IEpUMETpa U IJIOLAAN NPSIMOYTOJIbHUKA, KBaapaTa, 00bEéMa
napajienenunena u Kyoa.

Pemienne TeKCTOBBIX 32124

Pemenue TEeKCTOBBIX 3agad  apu(METHUECKHMM crnocoboM. Pemenue
JOTHYECKHX 3a7ad. Perenue 3a1au nepebopoM BceX BO3MOKHBIX BAPUAHTOB.

Pemenne 3amad, conxepamux 3aBUCHUMOCTH, CBS3BIBAIOLIUX BEJIMYHHBL:
CKOPOCTB, BpeMs, paccTosiHUE, LICHA, KOJIMYECTBO, CTOMMOCTB,
MPOU3BOAUTENILHOCTh, BpeMs, O00BEM paboThl. EQuHUIBI M3MEpeHus: Macchl,
CTOMMOCTH, PACCTOSIHUS, BPEMEHHU, CKOPOCTH. CBSI3b MEX/ly €AMHULIAMU U3MEPEHUS
KaK10M BEJINYUHEI.

Pemienne 3anmad, CBS3aHHBIX C OTHOLIEHHUEM, MPOINOPLHUOHAIBHOCTBIO
BEJIMYMH, MPOIIEHTAMU; PEIIeHHE OCHOBHBIX 3aJ1a4 Ha IpOOU U MPOLIEHTHI.



OneHka W TPUKUAKA, OKpyryieHue pesynbrata. CocraBiieHHE OyKBEHHBIX
BBIPAKEHUH I10 YCJIOBHIO 3aJa4H.

[IpencraBieHne AaHHBIX C MOMOINBI0 Tabmui W auarpamMMm. CrtonOuaTsie
JMarpaMMbl: YTEHUE U MOCTpOeHHE. UTeHHEe KPYTOBBIX Uarpamm.

Harasignas reomerpus

Harnsgnele mpeactaBieHuss o (uUrypax Ha IUIOCKOCTH: TOYKa, MpsMasd,
OTpE30K, JIyY, YroJl, JOMaHasi, MHOTOyTOJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHHUK,
OKPYHOCTb, KPYT.

B3auMHoe pacnosnoxeHue ABYyX MPSIMbIX Ha IJIOCKOCTH, MapajliebHbIe
npsiMble, TEPIEHIUKYISIpHbIE TpsiMble. VI3MepeHue pacCTOSHUIA: MEXITy ABYMS
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUIMHA MapUIpyTa Ha KBaJIpaTHOM CETKeE.

W3mepeHre W MOCTPOEHUE YIVIOB C IOMOILBIO TpaHcHopTupa. Buniel
TPEYTOJIbBHUKOB: OCTPOYTOJIbHBIN, MPSIMOYTOJIBHBIN, TYNOYTOJbHBIMH,
paBHOOEPEHHBIH, PaBHOCTOPOHHUM. YeThIpEXYTOIBHUK, MIPUMEPHI
YETBIPEXYTOJIBHUKOB. [IpsIMOYTroJIbHUK, KBaJpaT: UCIOJIb30BAHUE CBOMCTB CTOPOH,
yIJIOB, nuaroHanei. M3o0pakeHne reoMeTpudyeckux (QUryp Ha HEIMHOBAHHOW
Oymare ¢ WCIOJb30BAHUEM LHMPKYJS, JHHEHKH, YTOJIbHUKA, TPAHCIOPTHPA.
[TocTpoenus Ha KieT4aTon Oymare.

[lepumerp MHoOroyroipHuka. [loHsTHe 1IOMAnU (GUTYpBI, EIUHUIIBI
u3Mepenus miomaau. [Tpubnmxénnoe nsmepenne miomaan Guryp, B TOM YUCie Ha
KBaJpaTtHOl ceTke. [IpuOmmxk€HHOE W3MEpPEHHE IJIMHBI OKPY>KHOCTH, IJIOIIAIU
Kpyra.

CumMeTpusi: LIeHTpaJIbHAas, OCEBas U 3€pKaJIbHAsl CHMMETPHUH.

[TocTpoeHne cuMMETPpUYHBIX QUTY.

HarnsinHele npeacTaBieH s O IPOCTPAHCTBEHHBIX (PUTypax: mapasuiesenuIe],
Ky0, mOpu3Ma, mnUpaMuja, KOHyC, MWIMHApP, Imap u cdepa. HM3o0paxenue
nmpocTpaHCTBeHHBIX (uryp. [IpumMepsl pa3BEPTOK MHOTOTPAHHUKOB, IWIMHIApPA U
konyca. Co3manue Mojeliell mpOCTpaHCTBEHHBIX (uUryp (u3 Oymaru, MpOBOJIOKH,
IJIACTWIIMHA U JPYTUX MAaT€pPUAOB).

[Tonarue oObEéMa, eAMHUIBI U3MepeHus: 00béMa. OOBEM MPSIMOYTOJHLHOTO
napajenenunena, Kyoa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YUYEBHOT'O KYPCA «-MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMMmbl y4yeOHOrO Kypca
«MaremaTnkay» XapakTepU3yrTCs:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K O0CYKICHHUIO 3TUYECKHUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B pEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCHEIMHON MNpodeccHuOHaTbHOM
JESTEIIbBHOCTH M Pa3BUTHUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM HU
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTM4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lay, PEUICHHWH, pacCyXIE€HUH, YMEHHUIO BHJETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEUYECKO
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA PA3BUTHUS LMBHINA3ALMH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYypOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuveckoe BocnuTanue, (GOopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarONoJyYns:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTSH ), C(HOPMUPOBAHHOCTHIO HABBIKA pe(ieKkcuu, MpU3HAHUEM CBOETO TIpaBa
Ha OIIMOKY M TaKOTI'O K€ MpaBa IPyroro 4eioBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYIKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIIKOB U OIIEHKH
UX BO3MOXXHBIX MOCIIEICTBUH JJIsl OKPYXKAIOIIEH Cpejibl, 0OCO3HAHUEM TII00aTIBLHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U IMyTel UX pelIeHUs;

8) ajanTanusa K U3MEHSAIIMMCS YCJOBHAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIHpOBaTh UJIEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U ABJICHUSX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIAaHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYAaIllMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS] U JeUCTBUSA, (HOPMYJIHMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE HeiiCTBUS

ba3zoBble 1ornueckue aAeicTBu:

e BBIABITh M XapPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKM MaTEMaTHYCCKUX
OOBEKTOB, TOHATHN, OTHOIICHWH MEXIy TOHATHSAMHU, (POpMYyIHpPOBATH
OTIpEeJICICHUs]  TIOHATHM, YCTAHABIWBATh  CYIICCTBEHHBIM  MPU3HAK
Kiaccu(ukanyy, OCHOBaHUSA Ui OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO aHAJIN3A;

e BOCIPUHUMATH, (OPMYJIMPOBATH U  MPEoOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YacTHbIC W OOIIHE,
YCJIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUN ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JIeNnaTh BBIBOJBI C HCIOJH30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHHUH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;

pa30upaTh J0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE W OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTHYeCKUX (AKTOB, BBICTPAaWBaTh AapTryMEHTALMIO0, TIPUBOIUTH
IPUMEPBI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCY KICHUS;
BBIOMpaTh CIOCOO pelieHus y4eOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HanWOoJiee TOIXOMAMUNA C y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Bba3oBble ucciiegoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEIO0BATEIbCKMM HMHCTPYMEHT IO3HAHUS,
(GbopMynIupOBaTh BOINPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MPoOIeEMy,
CaMOCTOSITENIbHO ~YCTaHABIMBATH HWCKOMOE U JaHHOE, (opMHpOBaThH
TUMOTE3Y, ApTYMEHTHPOBAThH CBOIO MO3UIIMI0, MHEHHE;

IPOBOJAUTH IO CaMOCTOSTEIbHO COCTABJICHHOMY IUIAaHY HECJIOKHBIM
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE M0 YCTAaHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEKTYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIEHHUS M BBIBOJBI MO pe3yJbTaTam
NPOBEAEHHOIO HAOIIOACHUSI, HCCIEIOBAHUSA, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMIPOLIECCa, a TaKKe BBIJIBUTAThH
MPEOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HWHGOpPMAIUH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh W HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHHUS;

BbIOMpaTh (GOpMy MpEACTaBICHUS HMHPOPMALUU U HWIUTFOCTPUPOBATH
peraemMbie  3aJladyd  CXeMaMH, JIudarpaMmamMu, HWHOW rpaduKod W UX
KOMOMHAIIMSIMHU;

OLICHMBATh HAAEKHOCTh HMH(POpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
YUHUTENIEM UIIH CHOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

BOCIIpPUHUMATL U (1)OpMYJ'H/Ip0BaTB CYXKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OejsiMu O6IH€HI/I$I, SICHO, TOYHO, I'PAMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MHCHMEHHBIX TEKCTaX, JaBaTh TMOSCHEHHS MO XOIy PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJYYECHHBIN pPe3yJIbTaT;

B X07ie 00CYK/IeHHUs 3a]]aBaTh BOIIPOCHI M0 CYIIECTBY OOCYKIaeMOU TEMBI,
npo0eMbl, perraeMoi 3aJauu, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, CONOCTABIATH CBOU CYKICHHUS C CYKICHUSIMU IPYTUX YUaCTHUKOB
nuanora, OOHApYKWBATh pa3iU4le W CXOJCTBO MO3UIUNA, B KOPPEKTHOMN
dbopme GopMyTHpOBaTH PA3HOTIIACHS, CBOM BO3PAKCHIS;

MPECTABIIATh PE3YJIbTaThl PEIICHUS 3a7a41, SKCIIEPUMEHTA, UCCIICI0BAHNUS,
MPOEKTa, CAMOCTOSITEIHLHO BHIOMPaTh (OpPMAT BBHICTYIUICHHS C YUETOM 3aa4
MPE3EHTAllUU U OCOOEHHOCTEH ayIMTOpHUY;

MOHMMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHAUBHTYJIbHOM
palboTHI IPH PEIIeHNU YUYEOHBIX MaTeMaTHUECKHX 3a]1aY;

MPUHUMATh 11€Jh COBMECTHOM JESITENIbHOCTH, TUIAHUPOBATh OPTraHU3AIUIO
COBMECTHOI paboThbl, pachpeneiasTh BuAbl pabOT, JIOroBapUBaThCH,
o0Cy»XIaTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TpynmoBbIX (¢Gopmax padoTel (00CyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMBbI U JPYTHUE), BBITIOJIHATH CBOIO YaCcTh pabOThI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHUS C JPYTUMH WICHAMH KOMAaHJIbI,
OLICHMBATh KAue€CTBO CBOEro BKJaJa B OOIIMKA MPOAYKT MO KPUTEPHUSIM,
c(OpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIC yHUBeEpCAJbHbIEC YUeOHbIE 1eliCTBUS

Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIaH, aITOPUTM peIIeHUs 3aaauu (WU ero
4acTh), BBIOMpaATh CIOCOO pEIICHUS ¢ YYETOM HMEIONIUXCS PECypCOB M
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS ITpoLiecca U pe3yJibTaTa
peLIEeHNs] MaTEMaTUIECKOM 3a/1a4u;

MPEABUAETH TPYIHOCTHU, KOTOPBIE MOT'YT BO3HUKHYTH IIPU PELICHUU 3a/1a4H,
BHOCUTH KOPPEKTHBBI B ACATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HaWJEHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IOCTABICHHOU LIEIH U
YCIIOBUSIM, OOBSCHSITH NMPUYUHBI JOCTHXKEHUS WM HEJOCTHXKEHUS IIEIH,
HaXOAMUTh OIIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyueHus B S Kkjacce OOyYarONIMICS TOJYYHUT CIETYIOIIHIE
IPEIMETHBIE PE3YJIbTATHI:

Yuciia 1 BbIYMCICHUS

[ToHMMAaTh ¥ MPaBUIIBHO YIIOTPEOISATH TEPMHUHBI, CBA3aHHBIE C HATYpPaIbHBIMU
YHUCJIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU IPOOSIMH.

CpaBHHBaTh U YHOPSAOYMBATH HaTypalbHbIE YHCIIA, CpPAaBHHBAaTh B
IPOCTEHIINX CITydasix OOBIKHOBEHHBIE IPOOH, JECITHUHBIE TPOOH.

CooTHOCHUTh  TOYKY HA  KOOPJAMHATHOM  (YMCIOBOM)  TpsIMOM  C
COOTBETCTBYIOIIUM € YHCIOM U H300pa)kaTh HATypalibHbIE YHCIIa TOYKaMH Ha
KOOPJAMHATHOM (YMCIIOBOM) MIPSMOM.

Bremonusate apudmMernyeckue EHCTBUS C HATypadbHBIMU YHCIAMH, C
OOBIKHOBEHHBIMH JIPOOSMHU B IPOCTEHIIINX CITyUasX.

BbINONMHATE NPOBEPKY, IPUKUAKY PE3yJIbTaTa BBIYUCICHUH.

OKpyrJITh HaTypalibHbIE YKCIIA.

PemeHue TeKCTOBBIX 3a/1a4

PemaTe TekcTOBBIE 3a7aud apU(PMETUYECKUM CHOCOOOM M C MOMOIIBIO
OpPraHM30BaHHOI'O0 KOHEYHOI0 nepedopa BCeX BOZMOXHBIX BAPUAHTOB.

Pemarte 3amaum, coaepKamue 3aBUCHMOCTH, CBS3BIBAIOLIUE BEJIMYMHBIL:
CKOPOCTb, BpEMS, PACCTOSHUE, LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpATKUE 3aITUCH, CXEMbI, TAOIUIbI, 0003HAYEHUS [TPU PELLIEHUH
3ajay.

[Tonb30BaTbCd OCHOBHBIMM  €IMHULAMHA HM3MEPEHUS: IEHBI, MAacChl,
pacCTOSIHUS, BPEMEHH, CKOPOCTH, BBIPAXaTb OJHW €IWHHIBI BEJIMYHMHBI 4YEpe3
TpyTHe.

W3BnekaTh, aHAIU3UPOBATH, OLICHHBATh MH(POPMALIMIO, MPEACTABICHHYIO B
Ta0JMIle, Ha CTOJIOYATON TuarpaMMe, HHTEPIPETUPOBATh PE/ICTABIICHHBIE JaHHbIE,
WCITOJIB30BATh JAHHbBIC [TPU PEILIEHUH 3a/1a4.

Harasignas reomerpust

[Tonb30BaThCA TEOMETPUUECKUMU OHATUSAMU: TOUKA, IpsiMasi, OTPE30K, JIyY,
yT0JI, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoaUTH NpUMEPHI OOBEKTOB OKPYXkAIOLIEro MHpa, HUMEKUMX (Gopmy
U3YYEHHBIX T€OMETPUUECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIVIAMM: BEpIIMHA, CTOPOHA, C
MHOTOYTOJIBHUKAMH: YTOJI, BEpIIMHA, CTOPOHA, AWAroHaidb, C OKPYXHOCTBIO:
paauyc, TuaMeTp, UEeHTP.

N300paxaTh H3y4YeHHbIE T'€OMETpUUYECKHE (QUTypbl Ha HEITMHOBAHHOM U
KJIETYaTOM Oymare ¢ MOMOIIbI0 HUPKYJIS U JIMHEHKH.



Haxomute MIMHBL OTPE3KOB HEMOCPEACTBEHHBIM HW3MEPEHUEM C IMOMOIIBIO
JVMHENKHU, CTPOUTH OTPE3KU 3aJaHHOW JJIMHBI; CTPOUTH OKPYKHOCTH 3aJaHHOTO
paaguyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB NPSIMOYTOJBHUKA, KBaJpaTa IJIs UX
MIOCTPOEHMS, BBIYMCIIEHUS ILTIOMIAAN U IEPUMETPA.

BeraucisaTe mepuMeTp W IUIOMAAh KBajApaTra, MPSIMOYTOJbHHKA, (UTYD,
COCTABJICHHBIX W3 MPSMOYTOJIBHHKOB, B TOM 4HCIe (UTYp, M300paKEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaThCd OCHOBHBIMU METPUYECKUMH EOUHUILIAMU HU3MEPEHHUS JIVHBI,
IJIOIIA/IA; BBIPAYKATH OJIHUA €IMHUIIBI BEJIMUYMHBI YEpE3 IPYTHE.

PacnosnaBate mapamnenenunes, KyO, HCHOIb30BaTh TEPMHUHOJIOTHIO:
BEpLIMHA, pedpo, I'paHb, U3MEPEHHUs, HAXOAUTh HM3MEPEHUS MapajuieleuIe/a,
KyoOa.

Boruuciate 00b€M KyOa, mapajienenumneaa Mo 3aJlaHHBIM HM3MEPEHUSIM,
M0JIb30BAThCS EAMHUIIAMU U3MEpPEHUs 00bEMA.

Pemate HECHOXHBIE 3a7ja4yd HAa W3MEPEHHE TE€OMETPUYECKHX BEJIWYHUH B
MPAKTUYECKUX CUTYAIUSX.

K xoniy oOyueHus B 6 Kkjacce OOyYarONIMICS TOJYYHUT CIIETYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

Yucaa v BIYMCICHUSA

3HaTh U MOHUMATh TEPMUHBI, CBA3aHHBIC C PA3JIUYHBIMH BHJAAMU YHUCET U
crioco0aMu MX 3aMucH, IEPEXOAUTH (€CIIM 3TO BO3MOKHO) OT OJJHOUM (POpMBI 3amucu
4yuclia K IPyrou.

CpaBHUBaTh W yHOPSAIOYMBATH IIEJIbIE YHUCIIA, OOBIKHOBEHHBIE U JIECATUYHBIC
Ipo0u, CpaBHUBATH YKCIIa OHOTO U Pa3HBIX 3HAKOB.

BrinonHATh, coueras yCTHbIE U MHUCHbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JIEUCTBUS C HATYPAJILHBIMU U IIEJILIMU YU CIIaMU, OOBIKHOBEHHBIMU U JCCATUYHBIMU
JPOOSIMU, TIOJIOKUTEIIBHBIMUA U OTPULIATETLHBIMU YUCIIAMHU.

Brruncnarh 3HaU€HUS YUCTOBBIX BEIPAXKEHUH, BHITOIHSATD TPUKUJIKY U OIIEHKY
pe3yJibTaTa BBIYMCIICHUH, BBIIOIHATh MPEeoOpa30BaHUsl YHUCIOBBIX BBIPAXKCHUN Ha
OCHOBE CBOWCTB apu(hMETHUECKUX JEHCTBUU.

COOTHOCUTh TOYKY Ha KOOPAWMHATHOW MPSIMOM C COOTBETCTBYIOIIUM €M
YUCJIOM M H300pakaTh YHCJIa TOYKAMU Ha KOOPJAWHATHOM MPSMOM, HAXOIUTh
MOZYJIb YHCIIA.

COOTHOCHUTH TOYKHM B MPSIMOYTOJIbHOM CUCTEME KOOPAMHAT C KOOpPAWHATAMU
3TOM TOYKH.

OKpyTrasaTh IeNble Yuciia U JECATUYHBIC IPOOH, HAXOIUTh MPUOJIIKEHUS
yucel.

YucaoBbie 1 0yKBEeHHbIE BbIPAKEHUSA



[TornmaTe ¥ ynmoTpebasaTh TEPMUHBI, CBSI3aHHBIE C 3alMCHI0 CTETICHW YHCIIA,
HAaxXOJUTh KBaJpaT W KyO YWCIa, BBIYUCIISTH 3HAYCHUS YHCIOBBIX BBIPAKEHUH,
COJIEPIKAILUX CTEIICHH.

[Tonp30BaThCA MPU3HAKAMH JEIUMOCTH, PAaCKIaAbIBaTh HATypaJbHbIC YHCIA
Ha MPOCThIE MHOKHUTEIIH.

[Tonb30BaThCA MacITaOOM, COCTABJIATh MPOMOPLIUHA U OTHOLLEHUS.

Hcnonb3oBaTh OYKBHI [ 0003HAYEHUST YUCEN TIPU 3aMUCH MAaTEMaTUYECKUX
BBIPKEHUI, COCTABISATh OYKBEHHbBIE BHIPAXKEHUS U (DOPMYJIbI, HAXOAUTh 3HAUCHUS
OYKBEHHBIX  BBIPDOKEHHM, OCYIIECTBISAA HEOOXOAMMBIE TMOACTAHOBKUM U
npeoOpa3zoBaHusl.

Haxonuts Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemenne TeKCTOBBIX 32124

PemaTe MHOTOIIArOBBIE TEKCTOBBIC 3aa4l apU(PMETUUECKUM CTIOCOOOM.

Pemiats 3a1auun, CBA3aHHBIE C OTHOLLIEHUEM, TPONIOPLIUOHAIBHOCTHIO BEJIMYHH,
MPOIIEHTAMHU, PeIIaTh TPU OCHOBHBIE 3a/1a4d Ha JPOOU U MPOIEHTHI.

Pemate 3amaum, copepkalmue 3aBUCHUMOCTH, CBS3BIBAIOUIME BEJIMYMHBIL:
CKOPOCTB, BpeMs, paccTosiHuE, LIEHa, KOJIMYECTBO, CTOMMOCTb,
MPOU3BOUTEIILHOCTh, BpeMs, O00BEM pabOThl, HCHOJB3YsS apuPMeTHYECKUE
JNEUCTBUSA, OLEHKY, MPUKUAKY, TOJIb30BATbCS  E€OUHULIAMU  U3MEPEHUS
COOTBETCTBYIOIINX BEJIMYHH.

CocTaBnsiTh OYKBEHHBIE BBIPAYKEHUS 110 YCIOBHIO 3a/1a4U.

W3Bnekats uHGOpMAIINIO, MPEICTABICHHYI0 B TaOJuIaX, Ha JIMHEWHOMH,
CTOJIOYATOM WU KpPYroBOM JMarpamMmax, HHTEPIPETUPOBATH MPE/ICTABICHHBIC
JIaHHbIE, UCIIOJIb30BaTh JaHHBIE TP PEILICHUU 3a]1a4.

[IpeacraBnsaTe HHGOPMALIMIO C TIOMOIIbIO TA0OIUILI, JIMHEWHON U CTON0YATOM
JarpamM.

Harasignas reomerpust

[IpuBoauTH TPUMEPHI OOBEKTOB OKPYXKAIOIIETO0 MHpa, HUMEIOIUX (Gopmy
M3YUYCHHBIX T€OMETPUUYECKUX IJIOCKUX M TMPOCTPAHCTBEHHBIX (PUTYp, MPUMEPHI
PaBHBIX U CUMMETPHUYHBIX (DUTYD.

N300paxkatb ¢ TNOMOUIBIO IUPKYJs, JHMHEHKH, TpPaHCIOpTHpa Ha
HEJIMHOBAHHOM U KJIETUaTOl Oymare u3y4eHHbIC III0CKUE TeOMETpUIECKre (GUrypbl
¥ KOH(UTyparuu, CHAMMETPUIHBIC (DUTYPHI.

[Toap30BaThCS TEOMETPUUECKUMHU MMOHSITUSMU: PABEHCTBO (PUTYP, CHMMETPUSI,
UCII0JIb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C CAMMETPHUE: OCh CHMMETPUH, LIEHTP
CUMMETPHUH.

HaxoauTps BETUYMHBI YTJIOB U3MEPEHUEM C OMOILBIO TPAHCTIOPTUPA, CTPOUTD
yIJIbl 33JaHHOM BEJIMYMHBI, TIOJIB30BATHCS MIPU PELICHUHU 33Ja4 I'PagyCHON Mepou
YIJIOB, PacIiO3HaBaTh HA YEPTEKAX OCTPBIN, PSIMOM, PA3BEPHYTHIN U TYIIOU YIJIbI.



BbIHCIATS JUIMHY JIOMaHOM, TEPUMETP MHOTOYTOJBHHKA, IOJ30BaThCS
CIMHUTIAMHU H3MEPEHUS JITTUHBI, BRIPAKATh OHH €IMHUIIBI N3MEPEHUS JUTHHBI Yepe3
JpyTHeE.

HaxonuTh, HCIIOJB3Ys YePTEKHBIC HHCTPYMCHTBI, PACCTOSIHUS: MEXKITY TBYMSI
TOYKaMH, OT TOYKH JIO MPSMOU, UTMHY ITyTH Ha KBaJpPaTHOM CeTKe.

Bbramcnate  1wtomans  (GUTYp, COCTaBICHHBIX M3  TPSIMOYTOJBHHUKOB,
UCIIOJIb30BaTh pa30OMeHUE Ha MIPAMOYTOIBHUKY, Ha PaBHBIC (PUTYPHI, TOCTPAaUBAHUC
710 TIPSIMOYTOJIBHUKA, TI0JI30BAThCSl OCHOBHBIMH CMHUIIAMH U3MEPCHHS TUTOIIATH,
BBIPA)KATh OJTHHM CAMHHUIIBI M3MEPEHUS TUIONIAIN Yepe3 IPYTHe.

Pacrnio3HaBaTh Ha MOJEISIX M HM300paXKCHUSX MUPAMUIY, KOHYC, IWIMHJP,
UCTIOJIB30BaTh TEPMHUHOJIOTHIO: BEPIIUHA, peOpO, IpaHb, OCHOBAaHHUE, Pa3BEPTKA.

N300pakath Ha KJIeTYaTOW Oymare mpsMOYTOIBHBINA MMapajuieIenumnes.

Bbrucnsate 006EM MPSMOYTOIBHOTO MapajliesienuIeaa, Kyoa, moJib30BaThCs
OCHOBHBIMH EMHHIIAMU U3MEPEHUS 00bEMA;

Pemate Hecjo0XHBIC 3aJjaud HAa HAXOXKJICHUE TIEOMETPUYCCKHX BEJIMYMH B
NPAKTHYECKHUX CUTYaI[UsIX.



TEMATHYECKOE IINTAHUPOBAHUE

5 KJIACC
HaunmeHoBaHue KoanuectBo
DJIeKTpOHHbIe (LM (ppoBbIE)
Ne n/mm pa3aesioB U TeM 4acoB
o0pa3oBaTe/ibHbIE PeCYpPChI
NPOrpaMMsbI Bcero
HarypanbHbie uncna.
1 JleficTsis ¢ 43 bu6mmoreka [JOK
https://m.edsoo.ru/7f4131ce
HaTypaJIbHBIMU YUCJIAMH
) Harmsigaas reomerpust. 12 bubmuorexka [JOK
JIMHUH Ha INIOCKOCTH https://m.edsoo.ru/7f4131ce
bubmuoreka [JOK
3 06 3] 48
PIKHOBCIHRIE JIpOdH https://m.edsoo.ru/7f4131ce
4 Harnsgnas reomerpusi. 1 bu6mmoreka [IOK
MHOroyrojabHuKu https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
5 §] 37
Jlecstuansie 1pobu https://m.edsoo.ru/7f4131ce
Harnsnnas reomerpusi.
6 Tema u purypsi B 9 bubmmorera [JOK
yp https://m.edsoo.ru/7f4131ce
MPOCTPAHCTBE
7 [ToBTOpEHME U 10 bubnuorexa [JOK
00001IeHne https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB 170

I10 ITPOIT'PAMME



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

6 KIIACC

HaumenoBanue KoJnuecTBo
Ne DJIeKTpPOHHbIe (LM (pOBbIE)
pa3/1eJioB U TeM 4acoB
n/n oOpa3oBaTe/ibHbIE pecypchl
MPOrpaMMbl Bceero
bu6nunoreka LIOK
! Harypabiibre mcna 30 https://m.edsoo.ru/7f414736
) Harnsanas reomerpusi. 7 bubmmoreka [JOK
[Ipsmbie Ha IIOCKOCTH https://m.edsoo.ru/7f414736
bubnunoreka LIOK
2
3 flpobu 3 https://m.edsoo.ru/7f414736
4 Harnsanas reomerpusi. 6 bubnmoreka [JOK
Cummerpust https://m.edsoo.ru/7f414736
bubnuoreka [{OK
5 B 0 6
PIPIEHILL € DyIBant https://m.edsoo.ru/7f414736
6 Harnsanas reomerpusi. 14 bubnnorexa [JOK
@urypsl Ha INIOCKOCTH https://m.edsoo.ru/7f414736
7 [TonoxxuTeabHBIC U 40 bubnuoreka [{OK
OTpULIATENIBHBIE YUCIIA https://m.edsoo.ru/7f414736
bubnuoreka [IOK
8 IT 6
PCACTABICHIE NATHbIX https://m.edsoo.ru/7f414736
Harmnsimaast reomeTpus.
9 DUIVOLL B 9 bubmuoreka [{OK
P https://m.edsoo.ru/7f414736
MPOCTPAHCTBE
IToBTOpEHME,
10 0000 IZHI/IG 20 bubmorexa HOK
H ’ https://m.edsoo.ru/7f414736
CUCTeMaTU3aIIH
OBIIEE KOJIMYECTBO 170

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

PABOYA ITPOI'PAMMA YUEBHOI'O KYPCA «AJIT'EBPA» B 7-9
KIIACCAX

MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIAE€TCS OJHUM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
o0Opa3oBaHMsI: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX TUCIUILINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
IPOAODKEHUs 00pa30BaHUs U B ITOBCEIHEBHOM KU3HU. Pa3Butue y oOyuaronmxcs
HAy4YHBIX TPEACTABICHUN O IPOUCXOKACHUU U CYIIHOCTH anreOpanyecKkux
abcTpakimii, cnoco0e OTPaKEHHUsSI MaTEMAaTUIECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MPUPOJEC W OOIIECTBE, POJIM MAaTEMaTHUYECKOTO MOCIMPOBAHHUS B HAYYHOM
NO3HAHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUs, HEOOXOIMMBIX JJIsl aalTalliid B COBPEMEHHOM LIU(POBOM
obmectBe. M3ydeHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOJI0/aTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTh CBOW JCHCTBHS M BBIBOBI,
dbopMynupoBath yTBepKAeHUsI. OCBOEHUE Kypca ainredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOIO MBIIUIEHUS] OO0YyYarolMXCs: OHM HCHOJB3YIOT JACIyKTUBHBIE U
WHAYKTUBHBIE PACCyXJIeHUs, 0000IIeHIEe H KOHKPETU3AINIO0, a0CTparupoBaHue u
anajnoruto. OOydeHwe  aireOpe  MOpeANojiaraeT  3HAUYUTEIBHBIA  00BEM
CaMOCTOSITENTFHOM  JICATEIBHOCTH OOYYarOMIMXCs, TO3TOMY CaMOCTOSITENIbHOE
peleHue 3aa4 ABJSETCs peanu3alueil 1esTeIbHOCTHOIO IPUHLIKIIA O0yUEHUsI.

B ctpykType nporpamMmmsl yueOHOTo Kypca «Anredpay 11 OCHOBHOI'O O0IIEro
00pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COACPKATeIbHO-METOANYECKUE JINHUU:
«Uncna W BBIYUCICHUA», «AJreOpandecKkue BBIPAKCHHUS», «YpaBHEHUS W
HepaBeHCTBa», «DyHkiun». Kaxgas U3 3TUX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YyUEHUsl Kypca, B3aUMOJIEUCTBYS €
IpyrMMH €ro JHHMAMH. B Xoje wu3ydeHuss ydeOHOro Kypca o0Oydarommmcs
MPUXOJIUTCS JOTHYECKH PACCYXKAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBSI3M ¢ 3TUM B mporpaMmy y4eOHOTO Kypca «Anredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazienax
MaTEMaTUYECKOT0 00pa30BaHUs U CHOCOOCTBYIOIIME OBJIAJICHUIO O0YYArOIIMMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMaThueckoro s3bika. CopmepkaTenpHOW |
CTPYKTYpPHO OCOOEHHOCTBIO YueOHOTO Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne mnuHMA «Yucia W BBIYMCICHUS» CIYXUT OCHOBOM ISt
JalbHENUIIero U3yYyeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYarOUIUXCs
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS TOJIH30BATHCS aJTOpPUTMaMU, a



TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi IOBCEAHEBHON
*KU3HU. Pa3BuTHE NMOHATHA O YMCIIe HAa YPOBHE OCHOBHOTO 0OIIEro oopa3oBaHus
CBSI3aHO C PAalMOHAIBPHBIMH WM HPPALUOHAIBHBIMH YWCIaMH, (HOPMHPOBAHHEM
MPEICTABICHUM O IEUCTBUTEIBHOM UKciie. 3aBEepIICHHE OCBOCHUS YUCIOBOW JINHUU
OTHECEHO K cpeHeMy 00111eMy 00pa30BaHHUIO.

Conepkanue JByX anreOpanyeckux JUHUN — « AJIreOpanvecKue BhIPaKCHUS
U «YpaBHCHHS] U HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO y OOYUAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pEelIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX MPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oOmiero oOpa3oBaHusl y4eOHbIH MaTepHall TPYNIUPYETCS BOKPYT PallMOHAIBHBIX
BBIpaXEHUIN. Ajredpa JAEMOHCTpUPYET 3HAUCHHE MaTEMaTHKU KakK S3bIKa s
MOCTPOCHUS MaTEeMaTHYEeCKHX MOJENCH, OMUCaHus TPOIECCOB U  SBICHUUN
peanbHOrO Mupa. B 3anaumn oOydenus anreOpe BXOAT TakKe JalbHENIIee pa3BUTHE
AJITOPUTMHUYECKOIO MBIIIJIEHHSI, HEOOXOIMMOT0, B YACTHOCTH, JIJIsl OCBOEHUS Kypca
uHQOpPMATUKHA, W  OBJAJICHWE HABBIKAMU JCIYKTUBHBIX  PaCCYXICHUU.
[IpeoOpazoBaHre CUMBOIBHBIX (OPM CIOCOOCTBYET pPa3BUTHIO BOOOpaKEHUS,
CIIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPUECTBY.

Conepxanue QyHKIMOHANbHO-TpaUIECKON JIMHUU HALEJIIEHO Ha MOJIy4YeHUE
oOyJaroluMuCs 3HaHUW O (QYHKIUSAX KaK Ba)KHEHIIeH MaTeMaTH4ecKOW MOJeiH
JUTS OTIMCAHUS ¥ CCIIEIOBAHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBJICHUM B IPUPOJIE U
oOmecTBe. I3yueHne maTepualia criocoOCTBYET pa3BUTHIO Y 00YUAIOIIUXCSl YMEHUS
UCIOJIb30BaTh pPa3jMuYHbIE BBIPA3UTEIbHBIE CPEACTBA S3bIKA MaTEMaTHUKU —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIaa B (opmupoBaHHE
MPEICTABICHUMA O POJIM MAaTEeMaTHUKU B PA3BUTHH [IUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY ImaHy B 7-9 kjaccax wu3ydaercs Y4eOHBIH Kypc
«Anredpa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIC PAa3felibl COICpPKaHUS:
«Yucna © BBIUKCICHUN», «ANTEOpandecKue BBIPAKEHUSN», «YPaBHCHUS W
HEpaBEHCTBA», « DyHKIIHI.

Ha u3yuenue yuebHoro kypca «Anredpa» orsoaurcs 340 yacoB: B 7 kiacce —
102 gaca (3 yaca B Heaenro0), B 8 kinacce — 102 gaca (3 yaca B Hefem0), B 9 Kiacce
— 136 yacoB (4 Jaca B HEJIEIO).

COAEPKAHUE OBYUYEHUA
7 KIIACC

Yuciia ¥ BBIYUCTICHUSA

Jpo6u OOBIKHOBEHHBIE M JIECSITHYHBIE, IEPEXOA OT OJHOW (OpMBI 3amUCU
npobeit k gapyroi. [loHATHe panMOHANBHOTO YHCIA, 3aluCh, CpaBHEHUE,
yHOPSAOYMBAHUE  PALMOHAIBHBIX  uucen. Apudmernyeckue JeHCTBUS €



palMOHAIBHBIMUA YKCIIaMH. Pemenne 3axad U3 peaslbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OIpeielieHne, MpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIPENIEICHUs], 3aIUCh 00bIIMX yuce. [IpouenTsl, 3anuce
IPOLIEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpHU OCHOBHBIE 3aJauu Ha
IIPOLIEHTHI, PEIICHHE 3a7a4 U3 PEaIbHON IPAKTHKHU.

[IpuMeHeHnEe TPU3HAKOB  JACIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HATypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Hciae mpsiMas U oOparHas
IIPOIIOPLIMOHAIBHOCTH.

AuredpanyecKue BbIpaKeHUs

[lepemeHHBIE, YNCITOBOE 3HAYCHHUE BBIPAKEHUSA C EPEMEHHOU. JlomycTrMBIE
3Ha4YeHUA NepeMeHHbIX. [IpencraBiaeHue 3aBUCUMOCTH MEKly BEJIMYMHAMU B BUJIE
¢dbopmyiibl. Beruucnenus no ¢popmynam. [lpeodpazoBanue OyKBEHHBIX BbIpaKEHUH,
TOXX/IECTBEHHO paBHbIE BBIPAXEHHS, IMpaBWIa MpeoOpa3oBaHUS CYMM H
MIPOU3BEJCHUH, PABUIIa PACKPBITHS CKOOOK U MPUBEAEHUS MOJOOHBIX ClIaraeMbIX.

CBOICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OpHounensl 1 MHOrouaeHsl. CreneHp MHorowieHa. CilokeHue, BEBIYMTaHUE,
YMHOXEHHE MHOIO4JIEHOB. POPMYJIbI COKPAILEHHOIO YMHOKEHUA: KBAAPAT CYMMBI
Y KBaApar pa3HocTh. Popmyiia pa3HOCTH KBAaIpaToOB. Pa3iioxkeHne MHOTOWICHOB Ha
MHOKHUTEJIN.

YpaBHeHHS U CUCTEMBbI YPaBHEHUI

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, MpaBuja MpeoOpa3oBaHUsl YpaBHEHMUS,
PAaBHOCHJIBHOCTb YPAaBHEHUM.

JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YHUCIO KOPHEH JIMHEWHOTO
YPaBHEHMS, pEUIEHUE JINHENHBIX YpaBHEHUN. COCTABIICHHE YPABHEHNN 10 yCIIOBUIO
3a7a4u. Pelienre TeKCTOBBIX 3a/1a4 € OMOILBIO YPaBHEHUM.

JIuneiiHOe ypaBHEHHE C IBYyMs NEPEMEHHBIMH U ero rpaguk. Cuctema aByX
JMHEWHBIX YPAaBHEHHM C ABYyMs IEPEMEHHbIMU. PelleHue cucrem ypaBHEHUU
Croco0OM MoACTaHOBKU. [IpuMepsbl perieHus TEKCTOBBIX 3a7a4 C TOMOIIbIO CUCTEM
YpPaBHEHUM.

DOyHKUIMHA

Koopaunara Touku Ha npssMou. UnciioBble NPOMEXKYTKU. PaccTosinue mexny
JBYMS TOYKaMU KOOPJAUHATHOU MPSIMOM.

[IpsimoyrosibHas cuctema koopauHat, ocu Ox u Oy. Abciucca U opanHaTa
TOUYKH Ha KOOPJIMHATHOM T10cKoCcTH. [Ipumepsl rpadukoB, 3aJaHHBIX (HOPMYIIaMU.
Urenue rpadukoB peanbHbIX 3aBucuMocTeill. [Tonstue dynkmuu. I'paduk dyHkmmm.
CpoiictBa ¢yuknmii. JluneitHas ynkmus, e€ rpadux. ['padux ¢yskium y = |x|.
['padrueckoe perieHre TMHEWHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YpaBHEHUH.



8 KUIACC

Yucsia v BbIYMCIEHUS

KBagparHbeiii kopeHb U3 uucia. [loHATHE 00 HppalMOHAIBHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUST UppalMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBa/IPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPeoOpa30BaHUI0 YUCIOBBIX BhIPAKEHUHN
Y BBIYUCJIEHUAM. J[efiCTBUTENbHBIC YUCIIA.

CrerneHb ¢ LEbIM IMOKa3aTeNneM U €€ cBoricTBa. CTaHAapTHAS 3aKCh YNCTA.

Asre0OpanyecKue BbIPaKeHUs

Anrebpanueckass npoOb. (OCHOBHOE CBOMCTBO anreOpanyeckoil apoOH.
CnoxeHue, BBIYMTAHHE, YMHOXEHUE, JEJICHUE alreOpandeckux ApoOeH.
PannonanbpHbIe BRIpaXXEHHS U UX ITpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBaaparHoe ypaBHeHue, (hopMyiia KOpHEH KBaJpaTHOTO ypaBHEHUs. Teopema
Buera. Pemenue ypaBHEHUN, CBOIAIIMXCS K JIMHEWHBIM H  KBaJPaTHBIM.
[Ipocreiimme qpoOHO-paMOHAIBHBIE YPaBHEHHUS.

KBaapatHblil TpEXUsieH, pa3ioKeHHe KBAAPATHOIO TPEXUWICHA HA MHOKUTEIH.

['paduyeckas uHTEpHIpeTalvsl YPaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpAaBHEHUU C JBYMS NEpeMEHHbIMHU. lIpumepnl pelieHdus cucteM
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a71a4 alredpandeckuM crnocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO € OJIHOM NMEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DOyHKIUU

[Tonsitue pynkiuu. OOIACTh ONpeIeNIeHNs U MHOXKECTBO 3HAYCHU I (PYHKITUH.
Crnioco0Obl 3a1anus PyHKITHI.

I'padux ¢ynkuun. Yrenne coiicTB dyHkuuu no e€ rpaduxy. IIpumeps
rpadukoB GyHKINMA, OTPAXKAIOIIUX PEeaTbHBIE MPOIECCHI.

OyHKIMKM, OMUCHIBAIOIIME TIPSAMYIH0 M OOpaTHYH MPONOPLUHUOHAIIbHBIC
3aBHCHMOCTH, UX rpadukn. OyHkmun y = x2, y = x°, y = \x, y=|x|. [padudeckoe
pelIeHNE YPABHEHUN U CUCTEM YPABHEHUM.

9 KJTACC

YucJia 1 BLIYUCJICHUSA
PanmonanpHbIe 4Ynciia, UPpAMOHAIBHBIC YHCIIA, KOHEYHBIC M OCCKOHEYHBIC
JeCATHIHBIC APOOH. MHOXKECTBO JICHCTBUTEIBHBIX YHCEN, IEHCTBUTEIbHBIC YHCIIa



KaKk OECKOHEUYHBIE JAecATUYHbIe apoOu. B3aumMHO OJHO3HAUYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHEHHME JICUCTBUTEIBHBIX YHCEN, apU(PMETHYCCKUE JEHCTBHUS C
JNEWCTBUTEIbHBIMU YUCIIAMHU.

Pa3mepbl OOBEKTOB OKPYXKAIOIIET0 MHpA, JUIMTEIBHOCTh IPOIIECCOB B
OKpPY’KaIOLIEM MHpE.

[Tpubnmx€HHoe 3HAYCHNE BEIIMYUHBI, TOYHOCTh MpUOIKeHUsI. OKpyTICHHE
yucen. [Ipuknka u olieHKa pe3yJibTaTOB BEIYUCICHUMN.

YpaBHeHUs U HEPABEHCTBA

JIuneriHoe ypaBHeHUE. Pelienue ypaBHEHNM, CBOISIIUXCS K JIUHEHHBIM.

KBanparnoe ypaBHeHue. PenieHne ypaBHEHHM, CBOASIIMXCA K KBaJIPAaTHBIM.
bukBanparnoe ypaBHeHue. [Ipumepsl pelmienus ypaBHEHUN TPETbEW M YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM Ha MHOKUTEIIU.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUU. PelieHune TEKCTOBBIX 3ajlay
anreOpanyeckuM METOIOM.

VYpaBHeHHEe ¢ AByMs MEPEMEHHBIMU U €ro Trpaduk. PemieHue cucrem AByX
JIMHEWHBIX YPABHEHUM C IBYyMS IIEPEMEHHBIMU. PellIeHne CUCTEM JBYX YPaBHEHUN,
OJIHO U3 KOTOPHIX JHMHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
VHTEPIPETALNS CUCTEMbI YPABHEHUN C JIByMSI [IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aj1au anreOpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHrne JMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHoW. PemenHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpartHeie HepaBeHCTBaA.
['padrueckass wHTEepHpeTanuss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMM.

DOyHKUIMHA

KBagpartnunas ¢ynkuus, e€ rpaduk u cBoictBa. [lapaboma, KoOpauHATHI
BEPIINHBI 11apabOoJIbl, 0Ch CAMMETPHUH MApaAOOJIBI.

I'padukn bysxmmit: y =kx, y =kx +b, y =k/x, y =x>, y =Vx, y = [x|, u ux
CBONCTBA.

YucsioBbIe MOCIE10BATEILHOCTH U MPOrPecCum

[loHATHE 4YHCIIOBOM IOCIEAOBATENBHOCTH. 3aJaHUE IIOCIJIEIOBATEIBHOCTH
peKyppeHTHOI dhopmMyIioi u HopMyJIOi #-TO YIeHA.

Apudmernueckas u reoMeTrpudeckas mporpeccur. PopMynbl n-TO UICHA
apu(PpMETUIECKON ¥ TeOMETPHUUECKOU MPOTPECCUI, CYMMBI TIEPBBIX 71 YJICHOB.

N300paxkeHre 4YIEHOB apU(PMETUYECKON U TE€OMETPUYECKON Mporpeccuii
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIIOHEHUHUAIBHBIM POCT.
CItoHbIE NPOLICHTBHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YUYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMMmbl y4yeOHOrO Kypca
«Anredpa» XapaKkTEepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K O0CYKICHHUIO 3TUYECKHUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B pEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCHEIMHON MNpodeccHuOHaTbHOM
JESTEIIbBHOCTH M Pa3BUTHUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM HU
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTM4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lay, PEUICHHWH, pacCyXIE€HUH, YMEHHUIO BHJETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEUYECKO
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA PA3BUTHUS LMBHINA3ALMH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYypOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuveckoe BocnuTanue, (GOopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarONoJyYns:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTSH ), C(HOPMUPOBAHHOCTHIO HABBIKA pe(ieKkcuu, MpU3HAHUEM CBOETO TIpaBa
Ha OIIMOKY M TaKOTI'O K€ MpaBa IPyroro 4eioBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYIKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIIKOB U OIIEHKH
UX BO3MOXXHBIX MOCIIEICTBUH JJIsl OKPYXKAIOIIEH Cpejibl, 0OCO3HAHUEM TII00aTIBLHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U IMyTel UX pelIeHUs;

8) ajanTanusa K U3MEHSAIIMMCS YCJOBHAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIHpOBaTh UJIEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U ABJICHUSX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIAaHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYAaIllMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS] U JeUCTBUSA, (HOPMYJIHMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE HeiiCTBUS

ba3zoBble 1ornueckue aAeicTBu:

e BBIABIIATh U XapaKTEPU30BaATh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATUH, OTHOIIEHWH MEXIY TMOHATUIMH, (OPMYIHPOBATH
OTpEJICICHUs]  TMOHSATUW, YCTAHABIMBATH CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

e BOCIpPUHUMATH, (opMyIHpOoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTpPHUIATEIbHBIC, €AMHUYHBIC, YaCcTHbIE W oOIIue,
YCJIOBHBIE;



BBISIBIIATH ~ MAaTEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEH W IPOTUBOPEUHIA,
JIeNaTh BBIBOABI C HCIIOJNB30BAHMEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX WU
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;
pa30upaTh OKa3aTeIbCTBA MATEMATHUCCKUX YTBEPKIACHUHN (TPSMBIC B OT
MPOTUBHOTO), MPOBOANTH CAMOCTOSTEIBHO HECIOXKHBIC 0Ka3aTelIbCTBA
MaTeMaTHYeCKUX (PaKToB, BBICTpaWBaTh AapTyMEHTAIlMIO, TPUBOJUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelIeHus: y4eOHOM 3amauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIIEHUs, BBIOUpATh HamboJee MOAXOAAIIMN ¢ Y4ETOM
CaMOCTOSATEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Bba3oBble ucciiegoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEAOBATEIbCKUNH MHCTPYMEHT MO3HAHUA,
(bopMynupoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOIemMy,
CaMOCTOSITENIFHO yCTaHABIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUMOTE3Y, ApTYMEHTHPOBAThH CBOIO MO3UIIMI0, MHEHHE;

IPOBOAUTH 10 CaMOCTOSITENIbHO COCTABJIEHHOMY IIJIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE NCCIIEI0BAaHUE IO YCTAHOBIIEHUIO 0COOEHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEKTYy COOOI;
CaMOCTOSITENIbLHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
IPOBEAEHHOIO HAOMIOEHUS, UCCIEJOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TaKKEe BbIIBUIATH
MPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh W HM30BITOYHOCTh HH(OpPMAlMU, JAHHBIX,
HEOOXOUMBIX JJISl pEeLICHU 3a4a4u;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHNUS;

BBIOMpATh (opMy MpeACTaBICHUS HWH(DOpMAUUMU U HILTIOCTPUPOBATH
pelaemMpie 3aJladyd  CXeMaMH, JuarpaMMaMm#, WHOW Trpadukod M HX
KOMOMHAIIMSIMHU;

OLICHMBAaTh HAAEKHOCTh WH(OOPMAIMU MO KPUTEPUSIM, MPEATIOKEHHBIM
yUHUTENIEM UM CHOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

BOCIIpPUHUMATD U (bOpMy.HI/IpOBaTB CYXKICHUA B COOTBCTCTBUU C YCIIOBUAMU
H 0CJIsIMH O6IIIGHI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPA’KAaTh CBOKO TOYKY 3PCHUSA



B YCTHBIX M MHCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS MO XOAY PEIICHHUs
3aJa4l, KOMMEHTHUPOBATh MOTYyYEHHBINA PE3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYK/1a€MOM TEMBI,
Ipo0JIeMBbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIIEJICHHbIE HA ITIOUCK
pELICHUs, COIOCTABIATh CBOM CYXIEHUS C CYXICHUSMHU JIpyTux
YYaCTHUKOB JHaliora, oOHApYXUBATh PA3IMYME M CXOJCTBO MO3MIIHMA, B
KOPPEKTHOI Gopme PopMyTUpOBaTh pa3HOIIIACHs, CBOU BO3PAKECHHUS;
OPEJICTaBISATh  pe3yJNbTaThl  pEHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJIEJOBaHMSI, POEKTA, CAMOCTOSITENILHO BBIOMPATh (pOpMAT BBICTYIUICHHUS
C Y4€TOM 3aj1a4 Ipe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH;

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBa KOMAHIHOW U MHIUBUIYaTIbHOU
palboTHI IPH PEIIeHUU YUYEOHBIX MaTEMaTHUECKHX 3a]1aY;

IPUHUMATD LEJIb COBMECTHON AESTENbHOCTH, TUIAHUPOBATh OPraHU3aLUI0
COBMECTHOI paboThl, pacupelessiTb BHABI pPadOT, JOroBapuUBaThCA,
00Cy>XaTh MPOLIECC U Pe3yabTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpyNIoBbIX (opmax pabotsl (00OcyxkneHus, oOMeH
MHEHHUSIMHU, MO3TOBBIE IITYPMBbI U APYTHE), BHIIOJIHATH CBOIO YaCTh paOOTHI
U KOOPJMHHUPOBATH CBOM JAEUCTBUS C JAPYTMMU YIEHAaMU KOMAaH/IBI,
OLICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMHA MPOMYKT MO KPUTEPHUSAM,
c(OopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC yHUBeEpCAJbHbIEC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIBHO COCTAaBJIATH IUIAH, AJITOPUTM PELICHUs 331a4u (MU €ro
4acTh), BbIOMpATh CIOCOO pEIIeHUs C Y4ETOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTHUPOBATH
BapUAHTHI pEIICHUM C y4ETOM HOBOW MH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTara
pelIeHUsI MaTEMATUYECKOH 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTh IPU PEIICHUN 3a/1a4H,
BHOCHTh KOPPEKTHUBHI B JICATCIHPHOCTh HA OCHOBE HOBBIX OOCTOSITCIBCTB,
HaWJICHHBIX OMUOOK, BBIIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3yJIbTATA ICATEIBHOCTH MTOCTABICHHOMW LIEJIN U
YCIOBUSIM, OOBSCHATh MPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHUS IIEIIH,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenus B 7 Kjacce OOyYarONIMICS TOJYYHUT CICTYIOIIHIE
MpPEAMETHBIE PE3YIbTATHI:

Yucsia v BbIYMCIEHUS

BoInonHTh, codyeTass YCTHbIE M MHCbMEHHBIE NMPUEMBI, apuMETHUECKHEe
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHWS YHUCIIOBBIX BBIPAKCHUM, MPUMEHATH Pa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHHUH TPOOHBIX BBIPAKEHUMN, COIACPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauth OoT ofHOM (OPMBI 3aMKMCH YUCEN K JPYyroil (mpeoOpa3oBbIBATH
JECATUYHYIO TPOOb B 0OBIKHOBEHHY10, OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTHU
B OCCKOHEUYHYIO JICCSITHYHYIO IPOOB).

CpaBHUBATH U YIIOPSAIOUYUBATH PAllMOHAIILHBIC YUCIIA.

OKpyTIsATh YUCIA.

BBITIONHATS TPUKUIKY U OLEHKY pe3yjIbTaTa BBIYMCICHUM, OIEHKY 3HAYCHHI
YUCJIOBBIX BBIpAKCHHUU. BBIMONHATE ACHCTBUS CO CTENEHSMU C HATypajJbHBIMU
MOKa3aTeIsIMH.

[IpuMeHATh IPU3HAKU JIETUMOCTH, Pa3JIOKEHNE Ha MHOXKUTENIM HAaTypalbHbIX
quced.

Pemiatb mpakTUKO-OPUEHTHUPOBAHHBIE 337a4M, CBSA3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPIHHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3a7ad ¢ Y4€TOM OTPAHUYCHHM, CBSI3aHHBIX CO CBOWMCTBAMU
paccMaTpuBaeMbIX OOHEKTOB.

AnredpanvyecKue BbIPaKEHUSA

Hcnonb30BaTh anredpandeckyro TEPMUHOJIIOTHIO U CHMBOJIUKY, TPUMEHSTh €€
B MPOIECCE OCBOCHUS YUeOHOT0 MaTepHaia.

HaxoauTte 3HaueHuss OYKBEHHBIX BBIpAXCHUW MPH 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BrImonHITh peobpa3oBaHus 1EJI0T0 BHIPAXKEHHS B MHOTOWICH TPUBEIACHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITUEM CKOOOK.

BBINMOMHAT yMHOXKEHHE OJIHOYJIEHA HAa MHOTOWIEH M MHOTOWIeHa Ha
MHOTOYJICH, TPUMEHSThH (DOPMYJIbl KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCyHIecTBIATh Pa3I0KEHUE MHOTOWICHOB HA MHOXKHUTEIHA C TOMOIIbIO
BBIHECEHUS 32 CKOOKHM OOIIEr0 MHOXKHUTEJIS, TPYIIITUPOBKU CIaraeMbIX, TPUMEHEHUS
bhopMyJT COKpAIIEHHOTO YMHOXKECHHUSI.

[IpuMeHsTh MpeoOpa3oBaHUsl MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
U3 MaTEMATHKH, CMEKHBIX TIPEAMETOB, U3 PEaIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYPAIBHBIMHU IIOKA3aTEISIMHU LIS
peoOpa3oBaHUs BHIPAKCHHIA.

YpaBHeHHSsI U CHCTEeMbI YPaBHEHUii



Pemwlare yiMHEMHBIE YypaBHEHUS C OJHOM NEPEMEHHOMW, NPUMEHSSA IIPaBHIIA
nepexoaa OT UCXOIHOIO YPAaBHEHHS K PaBHOCWIBHOMY eMy. IIpoBepsTsh, saBisieTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[TpumeHsTh rpaduueckre METObI IPU PELLIEHUH JIMHEWHBIX YPABHEHUN U UX
CUCTEM.

[TonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIICHHEM JUHEHHOTO
YPAaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPANHATHON IJIOCKOCTH IpapUK JIMHEHHOTO YPAaBHEHUS C IByMS
NEPEMEHHBIMHU, M0JIb3YSCh Ipa)UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemate cucteMsl 1ByX JIMHEMHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMHU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YPAaBHEHUH MO yCIIOBHUIO 33Ja4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4y NIOJyYECHHBIN PE3yJIbTaT.

DOyHKIUU

N300paxxath HA KOOPAMHATHOM MPSMOI TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KU, MHTEPBAJIbl, 3aUCHIBATh YHCIOBbIE IPOMEKYTKH HA
aJreOpanvyeckoM s3bIKeE.

OtMeyaTh B KOOPAMHATHON IUIOCKOCTH TOYKH II0 33JaHHBIM KOOpAMHATaM,
CTpOUTh rpaduky TMHENHBIX QyHKIMUNA. CTpouTh rpaduk GyHKIUU y = |X|.

OnuceiBaTh C TMOMOIIBI (YHKUMHA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCTS,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuil cocod MpeACTaBICHHS W aHalIW3a MHMOpManuwy,
W3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce oOOyYarONIMICS TOJYYHUT CIETYIOIINE
NPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HadyallbHbIE MPEACTABICHUS O MHOXKECTBE JIEUCTBUTEIBHBIX
YKCeN ISl CPAaBHEHUS, OKPYTJIEHHUS U BBIYUCIICHUHN, U300pakaTh 1eHCTBUTEIbHbBIE
YHCJIAa TOYKAMHU HA KOOPJAWHATHOM MPSAMOM.

[IpumeHnsaTh mOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHM, UCIOJIb3Ys MPU HEOOXOAMMOCTH KaJIbKYJISATOP, BBINOIHITH
npeoOpa3oBaHusl BBIPAKEHUH, COJEPIKALUIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEU.

Hcnonp3oBaTh 3amucu OOJBIIUX W MaJbIX YHCEN C MOMOIIBIO JECATHUHBIX
npoOeit u creneneit yucia 10.



Anre0panvecKue BbIPpaKeHUs

[IpyMeHATh TOHSTHE CTENEHU C IEJNbIM IOKa3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHus BBIPAKEHH, COIEPIKAIIUX CTENIEHH C LETbIM MTOKa3aTEeJIEM.

BbIMONHATE TOXAECTBEHHBIE MPE0Opa30BaHUs PAllUOHATBHBIX BIPAKEHUN Ha
OCHOBE IMMPaBUJI ICUCTBUIN HaJ MHOTOYJIECHAMH U alre0pandyecKUMH ApOOsIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUJIECH HA MHOXKHUTEIH.

[IpuMeHsTh peoOpa30BaHUs BHIPAXKECHUM JJIsI PEIICHUST PAa3IMUHbIX 3a/a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pewmaty nMHEVHBIE, KBAJIpaTHbIE YPAaBHEHUS U PALMOHAJIbHBIE YpAaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUMN PEIICHHS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

[lepexoguTh OT CIOBECHON (OPMYIMPOBKHM 3aJaud K €€ anreopandeckoi
MOJIEIA C TIOMOIIBIKD COCTABJICHUSI YPAaBHECHUSI WM CHUCTEMBl YPaBHEHUI,
WHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 33J]a4M TIOJIYYEHHBIN PE3yIbTaT.

[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB /1JISl CPABHEHUS, OLICHKHU, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJTHOM EPEMEHHON U UX CUCTEMBI, JaBaTh rpa)uuecKyto
WJUTFOCTPALIAIO0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUIMHA

[ToHumaTe ¥ KCMONB30BATh (DYHKIIMOHAIBHBIC TOHITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUCHMsI), OMPEACNATh 3HAUYeHHE (YHKIUU TIO 3HAYCHUIO
apryMeHTa, OlpeAesaTh CBOMCTBA PYHKIMU N0 €€ rpaduKy.

Crtpoutsb rpaduku deMeHTapHBIX QYHKIIUNA BUJIA:

y=k/x,y=x2,y=x°,y=|x|, y = VX, OIICHIBATH CBOWCTBA YHCIOBON (hyHKIHH
o e€ rpaduxy.

K xoniy oOyuenus B 9 kiacce oOyYarONIMICS TOJYYHUT CIETYIOIIHE
MpeAMETHBIE PE3YIbTaThI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIUOHAIIBHBIEC U UPPALlMOHATIBHBIE YHCIIA.

BrimonssITh apudMeTnueckue JeHCTBUS C pallMOHAIBHBIMU YUCTIAMU, COYETast
YCTHBIE U MHUChMEHHBIE MPUEMBI, BBINOJIHATH BBIYMCICHUS C UpPpalMOHATBLHBIMU
YUCJIaAMU.

HaxoauTe 3HaueHust CTENEHEN ¢ IeIbIMU MTOKa3aTeIsIMU U KOPHEH, BBIUYUCIATH
3HAYEHUS] YUCIOBBIX BHIPAKECHUI.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MNPUKHUAKY pPE3yjbTara
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKEHUM.



YpaBHeHMS U HEpaBeHCTBA

Pemats nuHeliHbIe ¥ KBaIpaTHBIC yPaBHEHUS, YPABHEHUS, CBOSIIINECS K HUM,
pocTerne APOOHO-PAlMOHAIBHBIE YPABHEHHUS.

PemaTe cucteMbl ABYX JIMHEWHBIX YPAaBHEHUU C JABYMsI NEPEMEHHBIMU H
CUCTEMBI JIBYyX YPaBHEHHUM, B KOTOPHIX OJJHO YPaBHEHUE HE SBISETCS JTUHEHHBIM.

PemaTte TEKCTOBBIE 3amadyM aidreOpamdecKuM CIOCOOOM C  TTOMOIIBIO
COCTaBJICHUs YPaBHEHHsSI UJTM CUCTEMBI JIByX YPaBHEHUH C IBYMs IEPEMEHHBIMH.

[IpoBoUTh MpocTeilive UccaeoBaHusl YpaBHEHUN U CUCTEM ypaBHEHHM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHUi (yCTaHABIMBATh, UMEET
JU ypaBHEHUE WIIM CHUCTeMa YpaBHEHUMW pEUICHUs, €CIM HMEET, TO CKOJbKO, U
npouee).

Pemarp nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pakaTb
pelIeHre HEPaBEHCTB Ha YHMCIIOBOM NpPSAMOM, 3alMChIBATh PELICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemmarp  cucreMbl  JTWHEHHBIX  HEPAaBEHCTB, CHUCTEMBl  HEPABEHCTB,
BKIIIOUAIOIME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaThb pEIICHHE CHUCTEMBI
HEPAaBEHCTB Ha YMCIIOBOW MPSIMOM, 3aMMCHIBATH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PEILICHUU Pa3IMYHbIX 3a/1a4.

DOyHKUIMHA

Pacno3naBaTh (QyHKIMM HU3y4eHHBIX BHUJOB. I[lOKa3bpiBaTh cxeMaTHUECKU

PACIIOJIOKEHHE Ha KOOPAUHATHOM IIIOCKOCTH rpadMKoB (QyHKUMHI BUaA: y = kx, y =
kx + b, y=kix,y=ax’+bx +c y=x>, y=1x, y = |x|, B 3aBUCHMOCTH OT 3HaYCHHiI
K02 PHUITEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Crtpouth U HU300paXaTh CXEeMATHYECKU TpapUKU KBAJIPATUUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 10 UX TpaduKaM.

Pacno3naBaTh KBajpaTUyHyr (QYHKIHIO 110 (GopmyJie, TPUBOAUTh MPUMEPHI
KBaJpaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZUKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(pMETHUECKYIO U TEOMETPUUYECKYIO POTPECCUU MPU PA3HBIX
croco0ax 3aaHusl.

BbBIMONHATS  BBIYMCIEHHS C  HCIOJIb30BaHHEM (OpPMYJ n-ro 4jeHa
apru(PpMETUIECKON U reOMETPUUECKONU MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh 4YIEHBI MOCJIEIOBATEIbHOCTY TOYKAaMHU Ha KOOPIWHATHOU
IJIOCKOCTH.

Pematpe 3amaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YUCIIE 3a/la4u U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJISATOPa, HU(MPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KouunuyecTBo DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iejioB M TEM  4YacOB (undgposbie)
) NPOrpamMmbl o0pa3oBaTe/bHbIE
Bcero
pecypcsbl
| Uucna 1 BEIYUCICHHUS. 75 bubnuorexa [IOK
PanmonanbsHble yncna https://m.edsoo.ru/7f415b90
bu6nmoreka [IOK
2 Anre6 27
JITCOPAMICCKHE BHPBICHIA https://m.edsoo.ru/7f415b90
3 YpaBHEHHUS U CUCTEMBI 20 bubmmoreka [JOK
YPaBHEHHUH. https://m.edsoo.ru/7f415b90
4 Koopaunats! u rpaduky. 3 bubnmoreka [JOK
OyHKIMU https://m.edsoo.ru/7f415b90
bubnunorexka LIOK
5 I1 600 7
OBTOPCHIE 1 ODOBIIEHHE https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 102
I[MTPOT'PAMME
8 KIIACC
KoimuectBo DJIeKTPOHHbIE
Ne /it HaumeHoBaHMe pa3/ie/ioB M TeM  4acoB (ungposbie)
) NMPOrpaMmbl o0pa3oBaTe/bHbIE
Bcero
pecypcsl
| Anrebpanueckue BhIpaKeHHUS. 15 bubnnoreka [JOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
) Yucna u BerauciaeHus. CTEIeHsb ¢ 6 bu6nmoreka [JOK
LIEIBIM [TOKa3aTeJIeEM https://m.edsoo.ru/7f417af8
3 Yucna u BEIYHCIICHUS. 16 bu6mmoreka [JOK
KBanparsble KopHU https://m.edsoo.ru/7f417af8
4 YpaBHEHUs 1 HEPABEHCTBA. 19 bubnuotexa [JOK
KBanpaTtHble ypaBHEHUs https://m.edsoo.ru/7f417af8
5 YpaBHEHHs 1 HEPABEHCTBA. 1 bubnmnoreka [JOK
Cucremsl ypaBHEHU N https://m.edsoo.ru/7f417afg
6 YpaBHEHMS U HEPABEHCTBA. 12 bubnuoreka [IOK
HepasencrtBa https://m.edsoo.ru/7f417af8
7 Oynkuuu. OCHOBHbBIE TTOHITHS 4 bubmmorera [IOK

https://m.edsoo.ru/7f417af8



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 Oyukwn. YnuciaoBeie QYHKIHH 8 }I?tilfj;lr?l?:;(sigrou/fﬂﬂa%
10 [ToBTOpeHue u 0600IICHNE 11 ngjﬁ;fg;grouﬁﬂnafg
OBUIEE KOJIMYECTBO YACOB I10 102
[MTPOI'PAMME
9 KJIACC
KoimuecTBo DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3ie/ioB U TeM 4acoB (uudposbie)
n/n MPOrpamMMmbl oOpa3oBaTe/ibHbIE
Bceero pecypesI
| Yucna u BEIYHCIICHUS. 15 bubnunoreka LIOK
JleMicTBUTEIBHBIC YKCIIa https://m.edsoo.ru/7f419d08
) YpaBHEHUS 1 HEPABEHCTBA. 19 bubanorexa [JOK
YpaBHEHHUsI C OHOU ITIEPEMEHHON https://m.edsoo.ru/7f419d08
3 YpaBHEHHUs 1 HEpABEHCTBA. 13 bubnnorexa [JOK
Cucremsl ypaBHeHUH https://m.edsoo.ru/7f419d08
4 YpaBHEHUs 1 HEpABEHCTBA. )1 bubmmoreka [JOK
Hepagencrtra https://m.edsoo.ru/7f419d08
5 Dy 71 bubmmoreka IIOK
https://m.edsoo0.ru/7f419d08
6 YucnoBbIe IOCIEA0BATEIILHOCTH 18 E;fg;;f;;gﬁ/s £419d08
7 [ToBTOpenue, o6odIIEHNE, 24 bubmmoteka IIOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 136

I[TPOT'PAMME
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PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «I'EOMETPH» B
7-9 KITACCAX

MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJWMH W3 OCHOBHBIX PA3JEJIOB IIKOJIBHOM MAaTEMAaTHKH,
UMEIOLINI CBOEH IeNbi0 00€CIeUnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUIEHWIA M B3aUMHOE pPAaCHOJIO)KEHHE, ONUPAETCS Ha  JIOTHYECKYIO,
JIOKA3aTEIbHYIO0 JIMHUIO. [[eHHOCTh M3ydYeHUsI T€OMETPUHU Ha YPOBHE OCHOBHOTO
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIMIUNACA YUUTCS IPOBOAUTD
JIOKa3aTeJIbHbIE PACCYKJICHUS, CTPOUTH JIOTHUECKHE YMO3aKIIFOUECHHS, JOKA3bIBATh
VCTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPHPHUMEPHI K JIOKHBIM, MPOBOAUTH
paccyXJIeHHs «OT TIPOTUBHOTO», OTIMYaThb CBOWCTBA OT IIPU3HAKOB,
(dopMysIpoBaTh 0OpaTHBIE YTBEPIKICHUS.

Bropoii nenpr0 H3ydeHUsT T'€OMETPUHU SBISIETCA HCIIONB30BAaHUE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KaK MAaTEMaTHYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTpEYAIOUIMXCSI B peajgbHOM ku3HM. OOydaromuiicss JODKEH HayYUThCS
OIpPENEIUTh T€OMETPUUECKYI0 (UTYpY, ONUCATh CIOBaMM JaHHBIA UYEpTEXK WU
PUCYHOK, HAalTH IUIOIIA/(b 3€MEJIbHOTO yYacTKa, pacCUuTaThb HEOOXOAUMYIO JITUHY
ONTOBOJIOKOHHOTO Kabesiss Wik TpeOyemble pa3Mephbl Trapaka IJjis aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTEIbHAS JUHUS B U3YYEHUU T'€OMETPHUHU.
[Ipu pemieHun 3amay NPAKTUYECKOTO XapakTepa OO0ydYaroIIMICs YYUTCS CTPOUTH
MaTE€MaTUYeCKHEe MOJEIM pEalbHBIX JKU3HEHHBIX CHUTyalMi, IPOBOJIUTH
BBIYMCIICHHS U OLIEHUBAThH aJIEKBaTHOCTh ITOJIYYEHHOTO PE3yJIbTaTa.

KpaiiHe BaXHO NOTYEPKUBATH CBSI3M T€OMETPUU C JIPYTUMU Y4YEOHBIMH
peIMETaMH, MOTUBUPOBATh UCIOJb30BaTh OMPEAEICHUS T€OMETPUUECKUX (PUTYD
U TIOHSATUH, JIEMOHCTPUPOBATH MPUMEHEHHUE IMOIYYEHHBIX YMEHMH B (u3uKe U
TeXHUKE. OTH CBsi3W Haumbojee SApKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuueckne COOTHOWIEHUsD», «Meron koopauHat» U «Teopema
[Tudaropar.

VYuebnslii Kypc «l'eomMeTpus» BKIIOYAET CIEAYIOLIUME OCHOBHBIE DPa3eibl
conepxkanusi: «['eomerpuueckue ¢Gurypsl M UX CcBOWCTBay, «M3mepeHue
Ir€OMETPUYECKUX  BEJIIMYMH», «JleKapTOBBI KOOpPAMHATBl HAa  IUIOCKOCTWY,
«Bekrops», «/IBrxkenus miaockocti», «lIpeodpasoBanust mogo0us».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B HeJieni0), B 8 ki1acce — 68 yacoB (2 yaca B HeJIeN0), B 9 kitacce
— 68 yacoB (2 yaca B HEJENIO).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

HavanpHble noHsTusa reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YToi. Buasl
yrioB. BepTukaneHele U CMexHbIE yriabel. buccekrpuca yria. JlomaHas,
MHOTOYTOJIbHUK. [[apaiiensHOCTh U NEPIEHAUKYISIPHOCTD IPSIMBIX.

CumMmetrpuuHsble purypsl. OCHOBHBIE CBOWCTBA 0CEBOM cuMMeTpuH. [Ipumepsl
CUMMETPHU B OKPYKAIOILIEM MHPE.

OCHOBHBIE TIOCTPOEHHMSI C IMOMOIIBID LHUPKYJIS U JIMHEWKH. TpeyroyibHHK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONCTBA.

PaBHOOE/IpeHHBI W  PAaBHOCTOPOHHUM  TpEyrojabHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyroyibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIBHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIEIbHBIX NPAMBIX. CymMMa yTiIOB TPEYTOJIbHHKA.
Breninue yribsl TpeyrojibHUKA.

[IpssMOyTOJNIBHBIA ~ TPEYroabHUK. (CBONWCTBO MEIHWAHBI IPAMOYTOJBHOIO
TPEYTOJbHUKA, IPOBEAEHHOMN K TUIOTEHY3€. [[pu3Haky paBeHCTBA NPSIMOYTOIBHBIX
TPEYTOJIBHUKOB. 1 IpsIMOYTOJIBHBIN TPEYTroabHUK € yIriioM B 30°.

HepaBeHcTBa B IeOMETpUU: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OoJsibllieM yriie U OOJbLIEH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYISIp ¥ HAKJIOHHAS.

['eomeTpuueckoe MeCTO TO4YEK. buccekTpuca yrima W CEepeIMHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb M Kpyr, XOopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
PaCIOJIOKEHUE OKPYKHOCTU W NpsiMou. KacaTenbHas u cexkymas K OKpYy>KHOCTH.
OKpy»XHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnucaHHas OKPYKHOCTH

TPEYTOJIbHUKA.
8 KUIACC

YetpipéxyronpHuku. [lapamnenorpamm, ero npusHaku U CBOMCTBA. YacTHbIE
cllydau TapajuieiorpaMMOB (TIPSIMOYTOJIBHUK, pOMO, KBajpar), UX MPU3HAKU U
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
[IpsimoyTronbHas Tpanenus.

Meron yaBoeHuss Meauansl. LlenTpanbHas cummerpusa. Teopema Daineca u
TEOpEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJIbHUKA U Tparnenuu. LIeHTp Macc TpeyroiabHuKa.

[Togobue TtpeyronbHUKOB, Ko3pdunueHnt mnomodbus. I[lpuzHaku momoOus
TpEeYroJbHUKOB. [IpruMeHeHne noqooust mpu peleHny NPpakTUYEeCKUX 3a/1a4.



CpoiicTBa momaaei reomerpuyeckux ¢uryp. Dopmynsl i IUIOMIATU
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIICHHE IUIoMmaaAen
noI0OHBIX (uUryp.

Brruncnenune miomaneil TpeyroJbHUKOB U MHOTOYTOJIbBHUKOB Ha KJIE€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pereHun
MPAKTHYECKHX 3ajad.

CuHyc, KOCHHYC, TaHI€HC OCTPOrO YyIJla HpPsIMOYTOJBHOIO TPEYIrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO. TpUroHOMETpHUecKHe (YHKIUH
yrioB B 30, 45 u 60°.

BrircanHbie U LIEHTpabHBIE YTIIbl, YTOJI MEXAY KacaTelIbHOM U XOpI0i. YTIIbI
MEXIYy XOpJaMU M CEeKylIIMMH. BrucaHHbIE M ONMHCAHHBIE YETHIPEXYTOJIHHHUKH.
B3aumHoe pacrnonoxxeHue AByX OKpyskHocTe. Kacanue okpyxknocteil. OOuiue

KacaTeJbHbIE K IBYM OKPYXKHOCTSIM.
9 KJIACC

Cunyc, kocuHyc, TaHrenc yrioB or 0 go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. POPMYIIBI ITPUBEACHUS.

Pemenue TpeyroapHuKoB. TeopeMa KOCHHYCOB M TeOpeMa CUHYCOB. Perienue
MPaKTUYECKUX 3a]1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpa3oBanue nogodus. Ilonodrue cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O HpPOU3BEACHUM OTPE3KOB XOpPJ, TEOPEMBI O HPOU3BEACHUU
OTPE3KOB CEKYLINX, TEOPEMA O KBAIPaTe KaCaTEIbHOM.

Bektop, anumHa  (MOIyJdb)  BEKTOpA,  COHAINPABIECHHBIE  BEKTOPBI,
MPOTHUBOIIOJIOXKHO HAMPABIEHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, OINEpalMyd HaJ BEKTOpaMH. Pa3ioxxkeHue BeKTopa MO0 JBYM
HEKOJJIMHEApHbIM BekTopaMm. KoopanHaTel BekTopa. CKaasipHOE MPOU3BEIACHUE
BEKTOPOB, MPUMEHEHHE ISl HAXOXKACHUS IJIMH U YTJIOB.

JlexapToBBI KOOPAMHATHI HA TNIOCKOCTU. Y paBHEHUS IPSIMOM U OKPY>KHOCTH B
KOOpJIMHATaX, NEPECEUCHUE OKPYXKHOCTEH M MpsMbIX. MeToa KOOpAMHAT U €ro
MIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. JJTMHA OKPY>KHOCTH. | pajiycHas U paguaHHas
Mepa yrja, BBIYMCIECHUE UIMH Ayr OKpyxkHocTeu. I[lnomane kxpyra, cekropa,
CerMEeHTa.

JIBWKeHUs TUIOCKOCTH W BHYTPEHHHE CUMMETpuu Guryp (dreMeHTapHbIe
npeacraienus). [lapannensHeiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMMmbl y4yeOHOrO Kypca
«I"eomeTpusD» XapaKTEpHU3YOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K O0CYKICHHUIO 3TUYECKHUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B pEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCHEIMHON MNpodeccHuOHaTbHOM
JESTEIIbBHOCTH M Pa3BUTHUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM HU
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTM4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lay, PEUICHHWH, pacCyXIE€HUH, YMEHHUIO BHJETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEUYECKO
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA PA3BUTHUS LMBHINA3ALMH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYypOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuveckoe BocnuTanue, (GOopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarONoJyYns:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTSH ), C(HOPMUPOBAHHOCTHIO HABBIKA pe(ieKkcuu, MpU3HAHUEM CBOETO TIpaBa
Ha OIIMOKY M TaKOTI'O K€ MpaBa IPyroro 4eioBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYIKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIIKOB U OIIEHKH
UX BO3MOXXHBIX MOCIIEICTBUH JJIsl OKPYXKAIOIIEH Cpejibl, 0OCO3HAHUEM TII00aTIBLHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U IMyTel UX pelIeHUs;

8) ajanTanusa K U3MEHSAIIMMCS YCJOBHAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIHpOBaTh UJIEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U ABJICHUSX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIAaHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYAaIllMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS] U JeUCTBUSA, (HOPMYJIHMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 10oruyecKkue 1eMcTBUA:

e BBIBILITh M XapaKTEPU30BaTh CYIIECTBEHHBIC ITPU3HAKM MAaTEMaTHYECKUX
OOBEKTOB, TOHATUH, OTHOIIEHUH MEXIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, yCTAaHABIMBAaTh  CYIIECTBEHHBIM  MpHU3HAK
KJaccu(ukanmy, OCHOBaHUA i OOOOIIEHUS U CpaBHEHUS, KPUTEPUU
IPOBOJIMMOTO aHAJIN3a;

e BOCHpUHUMATH, (OPMYIHpPOBaTH UM  NPEOOPa3OBBIBATH  CYXKICHUS:
yTBEpAUTENIbHbIE U OTpUIATENIbHbIC, €IMHUYHbIC, YacTHbIE W OOIIue,
YCJIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUN ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JIeNnaTh BBIBOJBI C HCIOJH30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHHUH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;

pa30upaTh J0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE W OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTHYeCKUX (AKTOB, BBICTPAaWBaTh AapTryMEHTALMIO0, TIPUBOIUTH
IPUMEPBI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCY KICHUS;
BBIOMpaTh CIOCOO pelieHus y4eOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HanWOoJiee TOIXOMAMUNA C y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Bba3oBble ucciiegoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEIO0BATEIbCKMM HMHCTPYMEHT IO3HAHUS,
(GbopMynIupOBaTh BOINPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MPoOIeEMy,
CaMOCTOSITENIbHO ~YCTaHABIMBATH HWCKOMOE U JaHHOE, (opMHpOBaThH
TUMOTE3Y, ApTYMEHTHPOBAThH CBOIO MO3UIIMI0, MHEHHE;

IPOBOJAUTH IO CaMOCTOSTEIbHO COCTABJICHHOMY IUIAaHY HECJIOKHBIM
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE M0 YCTAaHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEKTYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIEHHUS M BBIBOJBI MO pe3yJbTaTam
NPOBEAEHHOIO HAOIIOACHUSI, HCCIEIOBAHUSA, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMIPOLIECCa, a TaKKe BBIJIBUTAThH
MPEOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HWHGOpPMAIUH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh W HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHHUS;

BbIOMpaTh (GOpMy MpEACTaBICHUS HMHPOPMALUU U HWIUTFOCTPUPOBATH
peraemMbie  3aJladyd  CXeMaMH, JIudarpaMmamMu, HWHOW rpaduKod W UX
KOMOMHAIIMSIMHU;

OLICHMBATh HAAEKHOCTh HMH(POpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
YUHUTENIEM UIIH CHOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

BOCIIpPUHUMATL U (1)OpMYJ'H/Ip0BaTB CYXKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OejsiMu O6IH€HI/I$I, SICHO, TOYHO, I'PAMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MHCHMEHHBIX TEKCTaX, JaBaTh TMOSCHEHHS MO XOIy PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJYYECHHBIN pPe3yJIbTaT;

B X07ie 00CYK/IeHHUs 3a]]aBaTh BOIIPOCHI M0 CYIIECTBY OOCYKIaeMOU TEMBI,
npo0eMbl, perraeMoi 3aJauu, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, CONOCTABIATH CBOU CYKICHHUS C CYKICHUSIMU IPYTUX YUaCTHUKOB
nuanora, OOHApYKWBATh pa3iU4le W CXOJCTBO MO3UIUNA, B KOPPEKTHOMN
dbopme GopMyTHpOBaTH PA3HOTIIACHS, CBOM BO3PAKCHIS;

MPECTABIIATh PE3YJIbTaThl PEIICHUS 3a7a41, SKCIIEPUMEHTA, UCCIICI0BAHNUS,
MPOEKTa, CAMOCTOSITEIHLHO BHIOMPaTh (OpPMAT BBHICTYIUICHHS C YUETOM 3aa4
MPE3EHTAllUU U OCOOEHHOCTEH ayIMTOpHUY;

MOHMMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHAUBHTYJIbHOM
palboTHI IPH PEIIeHNU YUYEOHBIX MaTeMaTHUECKHX 3a]1aY;

MPUHUMATh 11€Jh COBMECTHOM JESITENIbHOCTH, TUIAHUPOBATh OPTraHU3AIUIO
COBMECTHOI paboThbl, pachpeneiasTh BuAbl pabOT, JIOroBapUBaThCH,
o0Cy»XIaTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TpynmoBbIX (¢Gopmax padoTel (00CyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMBbI U JPYTHUE), BBITIOJIHATH CBOIO YaCcTh pabOThI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHUS C JPYTUMH WICHAMH KOMAaHJIbI,
OLICHMBATh KAue€CTBO CBOEro BKJaJa B OOIIMKA MPOAYKT MO KPUTEPHUSIM,
c(OpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBeEpCAJbHbIEe YUeOHbIE 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afaud (WM ero
4acTh), BBIOMpaATh CHOCOO pElIeHHs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJICTh CIIOCOOaMH CaMOITPOBEPKH, CAMOKOHTPOJIS IIPoIIecca U pe3yibTaTa
pelIeHUsI MaTEMATUYECKOM 3a/1a4H;

MPEABUAETH TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUM 33a/1a4H,
BHOCHTh KOPPEKTHBBLI B JCSATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
HAWJICHHBIX OMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA IEIATEIBHOCTH MOCTABICHHOM LEIN U
YCIOBUSIM, OOBSCHITh MPUYUHBI JOCTHXKCHUS WM HEIOCTIKCHUS IIEIH,
HaxXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 Kjacce oOOyYarONIMICS TOJYYHUT CIETYIOIINE
IIPEAMETHBIE PE3YJIBTATHI:

PacriosnaBaTh W3y4deHHBIE TEOMETpPUYECKHE (HUTYpBI, OMNpEneisaTh UX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TE€OMETpUUYECKHE (DUTYpBI, BBITOITHATH
YEPTEXKHU 110 YCIOBUIO 3a1auu. I3MepsTh TMHENHBIE U YIJIOBBIE BEJIMUYUHBI. Pemarts
3a71a4M Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henatb rpyOyro OIEHKY JIMHEMHBIX W YIJIOBBIX BEJIMYMH TNPEIMETOB B
peanbHOM JKM3HM, Pa3MEpOB MPUPOAHBIX OOBEKTOB. Paznuuarh pa3mepbl 3THX
O00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4epTek U K TEOMETPUYECKUM 3a/1a4aM.

[Tonmp30BaTbCAd MNpPU3HAKAMU PABEHCTBA TPEYTrOJbHUKOB, MHCIIOIb30BaTh
MPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUHU 3a/1a4.

[IpoBOINUTE JTOTHYECKUE PACCYKICHUS C HUCIOJIB30BAHUEM T€OMETPUYECKHUX
TEOPEM.

[Tonmp30BaThCAd MPU3HAKAMU PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOVMCTBOM MEJUAHBI, MPOBEAEHHOU K THIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PEIICHUU F€OMETPUUECKUX 3a]1a4.

OnpenensiTe napamieIbHOCTh IPSIMBIX C TIOMOIIBIO YTIJIOB, KOTOPBIE 00pa3yeT
¢ HUMU cekymasa. OnpeaensaTe napayieIbHOCTh IPSIMBIX C TOMOIIBIO PaBEHCTBA
PACCTOSTHUM OT TOUEK OAHOM MPSAMOU A0 TOUEK APYTOU MPSIMOM.

Pemiats 3amaun Ha KileTyaToi Oymare.

[1poBOANTE BEIUUCIICHUS U HAXOIUTh YUCIOBbIE U OYKBEHHBIC 3HAUCHHUS YTJIOB
B F'€OMETPUYECKUX 3a7ayax C MCMOJIb30BAHWEM CYMMBbI YIJIOB TPEYTOJIBHUKOB U
MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TMpPHU TMEPECECYCHUH JBYX
MapajyIeIbHBIX MPAMBIX CEKYIIEeW. Pemars npakTuyecKkue 3aaud Ha HaXOXKICHUE
YIJIOB.

Brnagete mNOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OMNPEACHATH
OMCCEKTPUCY yIJjla U CePEIUHHBIN MEPICHIUKYIISP K OTPE3KY KaK reOMETPUUYECKUE
MECTa TOYEK.

@opMynUpPOBaTh ONPENECICHUS OKPYKHOCTHM M Kpyra, XOpAbl U JHaMeETpa
OKPY>KHOCTH, TTOJIb30BATHCSA UX CBOWCTBAMH. Y METh IPUMEHATH 3TH CBOKWCTBA MPU
pellIeHuu 3a1ay.

Brnagere MoHSATHEM ONMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ 1meHtp. I[lomp3oBaThes (akTaMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEePIEHAUKYJISIPbI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHON TOUKE.

Brnagets noHsATHEM KacaTelIbHON K OKPY’KHOCTH, I10JIB30BATHCS TEOPEMOU O
MEPIIEHAUKYJISIPHOCTH KacaTeIbHOM U pajanyca, MPOBEAEHHOTO K TOYKE KaCaHHUS.



[Tonb30BaThCSA MPOCTEUIIMMHU T€OMETPUYECKUMU HEPABEHCTBAMM, TTIOHUMATh
UX IIPAKTHYECKUN CMBICIL.

[IpoBOIMTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOILBIO HUPKYJIS U
JIMHENKHU.

K xkoniy oOyuenus B 8 kiacce oOydarOnIMiics TOJNYYHUT CIETYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
MOJIb30BAThCSl UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKM TMEPECEUCHMs] MEIHWaH TPEyrojibHUKa (LEHTpa
Macc) B peIlIeHUH 3a/1ay.

BnaneTs noHsATHEM CpeHEN TMHUY TPEYTOIbHUKA U TPAIIELIMH, IPUMEHSTh UX
CBOMCTBA IIpU PEUICHUHU reoMeTpuyeckux 3aaad. llons3zoBarscs teopemon Paneca
U TEOPEMOM O NPONOPLHUOHAIBHBIX OTpPE3KaxX, MPUMEHATh MX Uil PELICHUS
IIPaKTUYECKUX 3a]a4.

[IpuMeHsTh NpU3HAKK MOA00US TPEYTOIbHUKOB B PEIIEHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBaTecss Teopemoi [ludaropa npns pemeHuss TE€OMETPUYECKUX H
IIPaKTUYECKUX 3aaa4. CTPOUTH MaTEMAaTUYECKYIO MOJIEIb B TPAKTUYECKHX 3a7a4aXx,
CaMOCTOATEIIBHO JI€JIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE JUIMHBI.

Brnagete DOHATHSMU CHUHYCa, KOCHMHYCa M TaHI€HCa OCTpOro yria
IPSIMOYTOJIBHOTO TPEYrojbHUKA. [10J1b30BaThCSl 3TUMU MOHSTHIMU ISl PELICHUS
IIPaKTUYECKUX 3a]a4.

Boruncnsate (pa3nuuHbiMUA crioco0aMu) IUIOUIaAb TPEYTroJbHUKA U IUIOLIaaN
MHOTOYTOJBHBIX  Guryp (MONB3ysiCh, TI€ HEOOXOJUMO, KAJIbKYJISATOPOM).
[IpuMeHsTh MOoyYeHHbIE YMEHUS B IPAKTUYECKHUX 3a/1ayax.

Brnanets NOHATHSAMU BIHMCAHHOTO W LEHTPAJIBHOIO yTIia, HMCHOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yTJaX, yIrjlax MeXay XopAaMmH (CEeKYIUMU) U yIiie MEeXKIY
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Bnanete MoHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHSATh CBOMCTBA
OMKMCAHHOTO YETHIPEXYTONIbHUKA IIPU PELICHUU 3a]1a4.

[IpuMeHsATh MOlydeHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEaIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOINE BBIUMCICHUS
C TNpPUMEHEHUEM TMOJ00Us W TPUTOHOMETpUU (TOJB3YSICh, TAE HEOOXOAMMO,
KJIBKYJISITOPOM).

K xoHmy oOydenuss B 9 kJjacce oOydYaromuiicsi TMOJMYYUT CIICAYIOIIHE
IIPEIMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETpUYECKHE (QYHKIUU OCTPBIX YIJOB, HAXOAWUTh C HX
NOMOILBIO PA3JINYHBIE 3JEMEHTHl MPSMOYTOJBHOTO TPEYTrONbHUKA («peleHue



PSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJbKYJISATOPA) JJIUHBI
Y YTJIBI 17151 HeTaOIMYHBIX 3HAYCHUH.

[Tonb3oBatbes hopmynaamMu MPUBEACHHUS U OCHOBHBIM TPHUTOHOMETPHUECKUM
TOXXJIECTBOM JIJII HAXOXJICHHUSI COOTHOIICHUM MEXAY TPUTOHOMETPUUYECKUMU
BEJTMYMHAMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCMHYCOB JUIsl HAXOKJIEHUS PA3IMYHbIX
AJIIEMEHTOB TPEYTOJbHUKA ((PEIICHWE TPEYTOJbHUKOBY), MPUMEHATh HX IPHU
pelIeHuN TeOMETPUYECKUX 3a/1au.

BnaneTts noHsTHSAMU peoOpa3oBaHus MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX ¢uryp. Ilonb3oBaThCsi CBOMCTBaMM MOAO0OWS MPOU3BOJIBHBIX (UTYP,
YMETh BBIYUCIATH JUIMHBI U HAXOAWTHb YIIbl y NoA00HBIX ¢uryp. Ilpumensars
CBOMCTBa TOA00MA B MPAKTUYECKUX 3aJadyax. YMETh MNPUBOAUTH MPUMEPHI
10JI0OHBIX (PUTYP B OKPY>KAIOILIEM MUDE.

[Tonb30BaTECS TEOPpEMAMU O MPOU3BEIECHNUN OTPE3KOB XOPA, O MPOU3BEICHUH
OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaTbCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA U (PU3HUYECKHI
CMBIC]I, MPUMEHATh WX B PEUICHUU TEOMETPUUYECKUX W (DU3MYECKUX 3aj]ad.
[IpuMEHSATh CKAIIPHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXO0XKICHUS IJIUH U YTJIOB.

[Tonp30BaTHCA METOIOM KOOPAUHAT HA IIIOCKOCTH, IPUMEHSTH €r0 B PEILICHUU
F€OMETPUYECKHUX U MPAKTUYECKUX 3a7ay.

Bnanetes NOHATHSIMH NMPABUIBHOTO MHOTOYTOJIBHHMKA, JJIMHBI OKPY>KHOCTH,
JUTMHBI TyTH OKPY>KHOCTH U PaJMaHHON MEphlI yria, YMETh BBIYUCIATH ILUIOIIA b
KpyTa U ero yacteil. [I[puMeHsTh NoJy4YeHHbIE YMEHHS B IPAKTUYECKUX 3a7a4ax.

Haxonuth ocu (WM UEHTPHI) CUMMETpUHM (UTYp, TPUMEHSTH JBHKCHUS
MJIOCKOCTH B MPOCTEHUIINX CITydasiX.

[IpuMeHsATh MONlydeHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PEaIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOINE BBIUMCICHUS
C NPUMEHEHHEM IMOA00US U TPUTOHOMETPUYECKUX (PYHKUMHA (TOJB3YSCh, THE
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
DJIeKTPOHHbIE
Kommnuectrn
(undgposbie)
Nen/m | HammeHoBaHHMe pa3jaejioB U TeM IPOrPaMMBbI 0 4acoB
oOpa3oBaTejibHbIE
pecypcsbl
N bu6nmoteka [IOK
[Ipocreiimme reomeTpuueckue GUTYPHI U UX
1 . 14 https://m.edsoo.ru/7f
cBoiicTBa. MI3MepeHue reoMeTpu4eckiux BeJIM4ruH
415e2e
bu6nmoteka I[IOK
2 TpeyronbHUKN 22 https://m.edsoo.ru/7f
415e2e
[TapannensHble MpsMbIe, CyMMa yTJIOB bubmorexa HOK
3 b P & 4 14 https://m.edsoo.ru/7f
TPEYroJbHUKA 415¢2¢
Oxpy>KHOCTb U KpyT. [ 'eomeTprueckue bubmorexa HOK
4 Py PyT- P 14 https://m.edsoo.ru/7f
MOCTPOCHUS 41560¢
bubmuoreka [{OK
5 [ToBTOpEeHME, 0000IIIEHNE 3HAHUI 4 https://m.edsoo.ru/7f
415e2e
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
8 KIIACC
DJIeKTPOHHbIE
KouuyectB
Ne (undposrbie)
HaumeHnoBaHue pa3iesioB 1 TeM MIPOrPaMMBbl 0 4acoB
n/n o0pa3oBaTenbHbIC
pecypcsl
bu6nmmoteka LIOK
1 YeTbIpEXyroabHUKH 12 https://m.edsoo.ru/7f
417¢18
Teopema ®aneca u Teopema o bubmuoteka [IOK
2 IPONOPIMOHATIBHBIX OTpe3Kax, NOJOOHbIE 15 https://m.edsoo.ru/7f
TPEYTOJIbHUKHU 417el8
ITmomane. Haxoxnenne miomaaei bubnunorexa LIOK
3 TPEYTOIHLHUKOB U MHOTOYTOJBHBIX (PUTYD. 14 https://m.edsoo.ru/7f
[Tnomanu mogoOHBIX Guryp 417¢18
bu6nunoteka LIOK
4 Teopema [Iudaropa n Hauana TPUrOHOMETPUHN 10 https://m.edsoo.ru/7f

417¢el8
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VYIubl B OKpYKHOCTU. BIicaHHbIE U ONMCaHHBIE

but6mmoreka [IOK

5 YEThIPEXyroJibHUKHU. KacaTenbHble K OKPYKHOCTH. 13 https://m.edsoo.ru/7f
Kacanue okpyxxHOoCTEH 417el8
bubnunorexa LIOK
6 [ToBTOpEeHME, 0000IIIEHNE 3HAHUI 4 https://m.edsoo.ru/7f
417el18
OBULIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
9 KIIACC
DJIeKTPOHHbIE
Kommnuectrn
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/ 0 4acoB
NPorpamMmbl o0pa3oBaTtejibHbIE
pecypcsbl
bubnunoreka LIOK
Tpuronometpust. Teopembl KOCUHYCOB U
1 p 16 https://m.edsoo.ru/7f
CUHYCOB. Pelienne TpeyroiabHUKOB Alal2e
bubmuoreka [{OK
[IpeoOpaszoBanue mogodbus. Me ecKHe
2 PEODPAsOBAIHe HONODHA TpHHeCK 10 https://m.edsoo.ru/7f
COOTHOIICHUS B OKPY>KHOCTH Alal2e
bubnuoreka [{OK
3 BexTopsl 12 https://m.edsoo.ru/7f
4lal2c
bubmmoteka [IOK
4 JlexapToBBbI KOOPAUHATEI HA IIJIOCKOCTH 9 https://m.edsoo.ru/7f
4lal2c
[IpaBunbHBIE MHOTOYTOTBHUKH. [|THA bubnnorexa [JOK
5 OKPY’KHOCTH M IUIOLIaAb Kpyra. Beraucienue 8 https://m.edsoo.ru/7f
IIOMIAAeH 4lal2c
bu6nmorexa LIOK
6 JIBH>KEHUS TUIOCKOCTH 6 https://m.edsoo.ru/7f
41al2c
bu6nmorexa LIOK
[ToBTOpeHue, 0600IIEHNE, CHCTEMATH3 AT
7 - 7 https://m.edsoo.ru/7f
3HaHUI Alal2c
OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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PABOYA ITPOI'PAMMA YUEBHOI'O KYPCA «BEPOATHOCTb
N CTATUCTHUKA» B 7-9 KITACCAX

MNOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM MH(PPOBOM MHpE BEPOSTHOCTh M CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTh, KaK C TOUKH 3PCHHS MPAKTHICCKUX MPUIIOKEHUN, TaK U
X poJIM B 0Opa30BaHUM, HEOOXOIUMOM Ka)XJIOMy 4YeJOBeKy. Bospacraer umcio
npodeccuii, npu oBJIaJIEHUN KOTOPBIMU TpeOyeTcs Xopoiiias 6a30Bas MOArOTOBKA B
00J1aCTH BEPOSITHOCTH U CTAaTUCTUKH, TaKasl MOATOTOBKA BaXKHA ISl IPOIOJKEHUS
oOpa3oBaHus U JIs YCIIEUTHOW MpoheCCHOHAIBHON Kapbephl.

Kax1p1il 4emoBeK MOCTOSIHHO MTPUHUMAET PEIICHHsI HA OCHOBE UMEIOIIUXCS Y
HEro JaHHBIX. A 1JI1 000CHOBAaHHOTO MPUHSTHUS PEIICHUS B YCIOBUSX HEJOCTATKA
WM M30bITKa MHPOpPMAIIMU HEOOXOIUMO B TOM YHCJIE XOpOIIOo chOpPMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIUICHHE.

NMeHHO m1o3TOMYy OCTpO BCTajda HEOOXOAUMOCTh C(OpMUPOBATH Yy
oOyyaromumxcsi QyHKIIMOHATIBLHYIO TPAMOTHOCTh, BKJIIOUAOIIYIO B ce0s B KaUueCTBE
HEOTHEMJIEMOM  COCTABJISIIONICH  YMEHHE  BOCIPUHUMATh U KPUTHYECKHU
aHAIM3UPOBaTh UH(MOPMAIIUIO, MIPEACTABICHHYIO B Pa3IMYHBIX (popMax, TOHUMATh
BEPOSTHOCTHBIA XapaKTep MHOTHX pPEATbHBIX IMPOIECCOB W 3aBHCHUMOCTEH,
MIPOU3BOINTH MPOCTEHINIHE BEPOSATHOCTHBIC PACUETHI.

3HAKOMCTBO B y4€OHOM Kypce C OCHOBHBIMH MPUHITUTIAMHU cOOpa, aHAIHM3a |
MPEACTABIICHUS JTAHHBIX W3 Pa3M4YHBIX cdep KU3HU OOIIecCTBAa M TOCyJapcTBa
npuoOIaeT o0ydJarImmxcs K OOIIECTBEHHBIM UWHTepecaMm. M3ydeHune OCHOB
KOMOWHATOPUKHN pa3BUBAaeT HABBIKA OpraHU3alUM Tiepedopa W Tmoacuéra duciia
BapHUAHTOB, B TOM YHUCJIC B MIPUKJIAIHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH TCOPUH
rpadoB co3naét MaTreMaTuuecKuil pyHIaMeHT Jisi GOPMUPOBAHUS KOMIIETCHIIUM B
ob0nacTu UHPOPMATUKH U HMUGPPOBBIX TeXHOJOTHH. [Ipy M3yuyeHUH CTATUCTHKU U
BEPOSITHOCTH 00OOTAIIAaIOTCS TMPEJCTABICHUS OOYyYalolUXCcsi O COBPEMEHHOU
KapTHHE MHpa M METOJaX €ro HCCIeIOoBaHusA, (HOpMHUpPYETCS MOHUMAHWE POJIU
CTAaTUCTHKY KaK HCTOYHHKA COITMATBHO 3HAYMMOUN MH(MOPMAIIMH M 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBHM C JAHHBIMH MEJISIMH B CTPYKTYPE MPOTPaMMBbI y4eOHOTO Kypca
«BepoATHOCT, W CTAaTUCTHUKA» OCHOBHOTO OOIIEro 00pa30BaHMS BBIICICHBI
CIIEIyIONINE COACpKaTeIbHO-MeToANYecKue JuHUU: «lIpencraBieHne MaHHBIX U
omMcaTeNbHass CTAaTUCTHKA», «BepoATHOCTB», «DJIEeMEHThI KOMOWHATOPUKHY,
«BBenenune B Teopuro rpadoBy.

Conepxanue muaun «lIpencraBnenue NaHHBIX U OMUCATEIbHAS CTATUCTUKAY
CITY>KUT OCHOBOM J1J1 ((OPMUPOBAHUS HABBIKOB PaOb0THI C UHGOPMAIIUEH: OT UTCHUS



¥ MHTEpHpeTanuu WH(pOopMaIuu, IpeICcTaBICHHON B TaONHIax, HA AUarpaMMax u
rpadgukax, a0 cOopa, MPEACTaBICHUS W aHajdu3a JaHHBIX C HCIOJH30BAaHUEM
CTATUCTUYECKUX XapAaKTEPUCTUK CPEIHUX U paccenBaHus. PaboTas ¢ HaHHBIMU,
oOydJaronyecsi y4aTcsi CUMTBIBaTb W MHTEPIPETUPOBATH JIAHHBIC, BBIJBUTATh,
apryMEHTHUPOBaTh W KPUTUKOBATh MPOCTEHIINE THUIIOTE3bl, Pa3MBIIUIATh HaJ
dakTopamMu, BBI3BIBAIOIIUMH HW3MEHYMBOCTh, W OIICHWBATh WX BIMSHHEC Ha
paccMaTprUBaEMbI€ BEJITMYMHBI U MPOLIECCHI.

NHTYyUTUBHOE MPEACTABICHUE O CIy4allHON W3MEHYMBOCTH, UCCIEIOBAHUE
3aKOHOMEPHOCTEH W TEHACHIMNA CTAHOBUTCA MOTHUBUPYIOLIEH OCHOBOW IS
WU3YUYCHHS] TEOPUU BEPOSTHOCTEH. bonbllloe 3HAYEHHE HMEIT NPAKTHYECKUE
3aJ1aHusl, B YACTHOCTH OMBITHI C KJIIACCUYECKUMH BEPOSATHOCTHBIMUA MOJIEISIMU.

[TonsiTHEe BEpPOSATHOCTH BBOAMTCS KaK Mepa MPaBIOMOMO0OMS CIIy4aiHOTO
coobiTus. [lpm wm3ydeHuu yueOHOro Kypca oOydaroImMecss 3HAKOMSTCS C
MPOCTENIIIMMU METOIAMH BBIYUCIIEHUS BEPOSITHOCTEN B CITy4YalHBIX SKCIIEPUMEHTAX
C PaBHOBO3MOXKHBIMHM 3JIEMEHTapPHBIMU HMCXOJIaMHU, BEPOSATHOCTHBIMH 3aKOHAMHU,
MO3BOJIIONIMMH CTaBUTh U pEIIaTh OOJee CIOXKHBIE 3a1aud. B ydeOHbId Kypc
BXOJST HAYaJIbHbIE MPEACTABICHUS O CIyYalHBIX BEIMYMHAX W MX YHCIOBBIX
XapaKTEePUCTHUKAX.

B pamkax y4eOHOTro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYaOIIMXCS C
MHOKECTBAMU M OCHOBHBIMH OIEpALMSIMU HAJlI MHOKECTBAMH, PACCMATPUBAIOTCS
MpUMEphl IPUMEHEHUS JIJIsl PEUISCHUs 3ajlad, a TaKXKe HCIOJb30BaHUSI B JIPYTHX
MaTEeMaTUYECKUX KypcaxX U y4eOHBIX MpeaMeTax.

B 7-9 xnaccax uzyudaercs y4eOHbI Kypc «BeposiTHOCTh U CTaTUCTHKa», B
KOTOPBIN BXOAAT pa3neibl: «IIpencraBiieHre JaHHBIX U ONKUCATENIbHAS CTATUCTUKAY,
«BeposTHOCTBY, «IJ€MEHTHl KOMOUHATOPUKNY, «BBeeHue B Teoputo rpadoBy.

Ha usyuenue yueOHOro Kypca «BeposiTHOCTh U cTaTUCTHKa» oTBOAUTCS 102
yaca: B 7 kiacce — 34 yaca (1 yac B Hezento), B 8 kiacce — 34 yaca (1 yac B Hezieno),
B 9 kiacce — 34 gaca (1 gyac B HeeI0).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

[IpencraBienne MaHHBIX B BUAC TAOIUIl, TUarpamm, rpadukoB. 3allOTHCHHE
TaOJUIl, YTCHHWE W TIOCTPOCHHE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpPYTOBbIX). UTeHHEe rpauKoB peasibHbIX MpoleccoB. M3pneuenue nndopmarm u3
JMarpaMM U TaOJIMII, UCTIOIb30BaHUE U MHTEPIPETALIUS TAHHbBIX.

OmnucartenpHas CTaTUCTHUKA: cpefaHee apuMEeTHUecKoe, MeIuaHa, pa3Mmax,
HauOOJIbIIIeE M HAWMEHBIIIEE 3HAYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipmmepbl
CIIy4allHOM U3MEHYUBOCTH.

CrnydaliHbI SKCHIEPUMEHT (OMBIT) M clydailHoe coObITHEe. BeposTHOCTh H
4acToTa. Posib MaIOBEPOSITHRIX U MPAKTHYECCKU TOCTOBEPHBIX COOBITHI B MPUPOJIC
U B oOmiecTBe. MoHeTa u UrpajibHas KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, BepmmHa, pedpo. Crenenp BepmMHbl. Yuciao pédep u cymmapHas
creneHb BepimuH. [IpencraBnenue o cpszHoctu rpada. lenu u nuxisl. [lytu B
rpadax. O6xon rpada (viinepoB myTh). [lpeacraBieHue o0 OpUEHTUPOBAHHOM
rpade. Pemenue 3a1au ¢ momonibio rpados.

8 KUIACC

[IpencraBneHne TaHHBIX B BUE TAOIML], TUarpamMmm, rpa)ukoB.

MHOX€eCTBO, 3JEMEHT MHOXKECTBA, NOAMHOXKeCTBO. Ornepaunn Hax
MHOECTBaMU: 00bEeIMHEHUE, TepeceueHue, qonoHeHue. CBONWCTBA onepaiuii Hajl
MHOXXECTBAMHU:  NEPEMECTUTENIBHOE,  COYETATEIBbHOE,  PACHPEIEIUTENBHOE,
BKIItoueHus. Mcnonb3oBaHue Tpaduyeckoro MpeICTaBiICHUs MHOMXKECTB Jis
OMMCAHMSI peaJTbHBIX MPOLIECCOB U ABJICHU, TPU PELICHUU 3a]1a4.

N3mepeHne paccenBaHus NaHHBIX. /[ucniepcrss M CTaHIAPTHOE OTKIIOHEHHE
YHCIIOBBIX HAOOPOB. J{narpamMmma paccenBaHusl.

OneMeHTapHble COObITUSL ciydailHOro ombiTa. CiydaiiHple COOBITHS.
BepositHoct  coObiTuH. OmnbITEI ¢ PaBHOBO3MOXHBIMU  3JIEMEHTAapHBIMU
coObITusiMU. CiyuaiiHblil BBIOOp. CBsI3b MEXKIY MajJOBEPOATHBIMU M MPAKTHYECKH
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJE, OOIIECTBE U HAYKE.

JepeBo. CBOMCTBA 1€PEBBEB: €AMHCTBEHHOCTB ITyTH, CYILIECTBOBAHUE BUCAYEH
BEPILMHBI, CBA3b MEXKIY YUCIOM BEpIIMH U yucioM péodep. [IpaBuino yMHOXKEHHUS.
Pemienue 3anau ¢ momoiibio rpados.

[IpoTuBomnonoxupie coObiTusl. [uarpamma Oinepa. OObeaUHEHHE W
nepeceueHne  coObITHil. HecoBmecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOSITHOCTEW. YCJIOBHAas BEPOSATHOCTh. [IpaBwino ymHoxkeHus. HesaBucumbie
cobpiTus. IlpencraBneHue skcnepuMeHTa B BHJAE JepeBa. Perienue 3agad Ha



HAaXOXJEHUE BEPOSITHOCTEH C TIOMOIIBI0 JIepeBa CIYyYaWHOTO JKCIIEPUMEHTA,
nuarpamm Dinepa.
9 KJIACC

[IpencraBnenne MaHHBIX B BUAE TaOMWIl, AWarpamM, TpaduKos,
WHTEpIpeTanus JaHHBIX. UTeHHEe U mocTpoeHne Tabiaull, 1uarpamMmm, rpaukoB 1o
pealbHbIM JIaHHBIM.

[lepectanoBku u ¢aktopuan. CoueraHus U YUCIO coueTaHuld. TpeyrosbHUK
[Tackains. Pemienue 3a1au ¢ MCHOJb30BaHUEM KOMOMHATOPUKH.

['eomeTpudeckass BepOATHOCTh. ClydailHbI BBIOOp TOYKH W3 (UTYPHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYyTH OKPYKHOCTH.

HcnbiTanue. Ycenex u Heyaada. Cepust UCIIBITaHUN 10 nepBoro ycnexa. Cepust
ucneiTanuii bepaysm. BeposatHocTu coObITHII B cepun ucnibiTaHuil bepuyu.

CiyyaiiHasi BEJIMYMHA W PaCHpEeICHUE BEPOSATHOCTEHM. MaremaTthueckoe
OXHuJaHue u jaucnepcus. llpumepsl MaTEMAaTHYECKOTO  OXKUIAHUS — Kak
TEOPETUYECKOTO CPEAHEr0 3HAYCHUS BEJIMYMHBI. MaremMaTudeckoe OXUIAAHUE U
JUCIIEPCUS]  CIyYallHOM BEJIIMYMHBI «YUCIO YCIEXOB B CEPUU HCHBITAHUU
bepnymm».

[Tonarue o 3akoHe OOJIbIIKMX yucell. M3MepeHre BepOSTHOCTEH C TOMOIIBIO
yacToT. Poib 1 3HaUeHHE 3aKOHA OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.



IHNIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O
KYPCA «BEPOSATHOCTb U CTATUCTUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJIbTAThl OCBOCHHS ITPOrpaMMbl y4eOHOTo Kypca «BeposTHOCTh
U CTaTUCTHUKA» XapaKTEPU3YIOTC:

1) naTpuoTHYecKoe BOCIUTAHUE:

MPOSIBJICHUEM HMHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHUHCKOW MaTEeMaTHKH,
IIEHHOCTHBIM OTHOIIIEHHEM K JOCTHKEHHSIM POCCHHUCKHMX MaTeMaTHKOB W POCCHUUCKOMN
MaTeMaTHYECKON IIKOJIbI, K HMCIOJIb30BAHUIO 3TUX JOCTHI)KEHMM B JPYTrUX HayKax M
MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M TYXOBHO-HPABCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBITTIOTHEHHUIO 00SI3aHHOCTEH TrpakIaHWHA W pPeai3allii ero Tpas,
MIPEJICTaBIICHUEM O MaTeMAaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYP,
SABJICHUM, TIPOLIEAyp TpakIaHCKOro oOmiecTBa (HampuMep, BBIOOPHI, OIMPOCHI),
TOTOBHOCTBIO K OOCYXICHHIO JTHYECCKHUX TMPOOJIEM, CBSI3aHHBIX C MPAKTHUYCCKUM
MPUMEHEHUEM JOCTMDKCHHH HAyKH, OCO3HAaHHMEM BaXKHOCTH MOPATBHO-ITHICCKUX
MIPUHITUIIOB B JACSTEIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTaHOBKOM Ha aKTUBHOE YYaCTHE B PEIICHUH MIPAKTUUECKUX 3a/1a4 MaTEMaTUIECKOM
HAIMpaBJICHHOCTH, OCO3HAHWEM BAXHOCTH MaTeMaTHYecKoro oOpa3oBaHWsl Ha
MIPOTSDKCHUH BCEH KM3HU JIJIS YCIICIITHOM MPOQECCHOHAIBHON NEITEIEHOCTH B PA3BUTHEM
HEOOXOJMMBIX YMEHUM, OCO3HAHHBIM BHIOOPDOM M TOCTPOSCHUEM WHAUBUIYAJTBHON
TpaeKTOpUM OOpa30BaHMS M KU3HEHHBIX IJJAHOB C YYETOM JIMYHBIX HHTEPECOB H
00I11I€CTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CITOCOOHOCTBIO K AMOITMOHAJIEHOMY M ACTETHYECKOMY BOCTIPUSTHIO MAaTEMaTHUECKHIX
OOBEKTOB, 3a/ay, pEIICHUN, PACCYXKICHUH, YMEHHUIO BHUJETh MaTEeMaTHYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpHCHTAIIMEH B JACATEIHPHOCTA HA COBPEMEHHYIO CUCTEMY HAyYHBIX MPEICTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI YEIOBEKA, MPUPOJILI U OOIIECTBA, IOHUMaHUEM
MaTeMaTUYeCKOW HayKH Kak cepbl YETOBEUECKOU NESITEIIbHOCTH, ITANOB €€ pa3BUTHS U
3HQYMMOCTH JUJII Pa3BUTHS ITUBHIIM3AIlMM, OBJIAJICHHEM S3BIKOM MAaTEMaTUKH U
MaTeMaTHYeCKON KyIbTYPOH KaK CPEeICTBOM MTO3HAHUS MUPa, OBJIAJACHUEM IPOCTCHIITMMHI
HaBBIKAMH HCCIICIOBATEIILCKOMN eI TEIIEHOCTH;

6) d¢usuueckoe BocnuTaHue, ¢opMHUpPOBaHME KYJLTYPbl 310POBbA U
IMOIUOHAIBHOTO 0JI1ATONOTYYHSI:



TOTOBHOCTBIO IPUMEHSATh MAaTEMAaTUUYECKUE 3HAHUSI B UHTEPECAX CBOETO 3]I0POBbS,
BEJCHUS 3I0pOBOr0 00pasa JKH3HM (340pOBOE NHTaHUE, COAJAHCUPOBAHHBIN PEKUM
3aHATUN W OTJIbIXA, PETYJIsipHas pU3ndecKasi akTUBHOCTH), CHOPMHUPOBAHHOCTHIO HABbIKA
peduiekcun, IpU3HAHUEM CBOETO IIpaBa Ha OMIMOKY U TAKOTO K€ IIPpaBa APYTroro YeJI0BEKa;

7) 3ko/10TMYECKOE BOCTIMTAHME:

OpUEHTalMell Ha NPUMEHEHHME MAaTEeMaTWYeCKUX 3HAHUM Ul pelIeHUs 3a7ad B
00JJaCTH COXPAHHOCTH OKPY’KaOIIEH Cpelbl, TUIAHUPOBAHUS MOCTYIKOB M OLIEHKH HX
BO3MO>KHBIX ITOCJIEICTBUH JJI OKPY’KaIOIIEH CpeJibl, 0CO3HAHUEM IT100aIbHOIO XapaKTepa
HKOJIOTMYECKUX MPOOJIEM U ITyTEH UX PEIICHHUS;

8) aganTanus K N3MEHAOIMMCS YCI0BUAM CONHAIBLHOM M IPUPOAHOI cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHSIX HEONPEAEIEHHOCTH, MOBBILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYI0 JEATEeIbHOCTb, B TOM YHUCJIE YMEHHE
YUUTBCS y JIPYTHX JIOAEH, MpUOOpeTaTh B COBMECTHOM JEATEIbHOCTH HOBBIE 3HAHU,
HAaBBIKM U KOMIIETCHIIMM U3 OIbITA APYTHX;

HEO0OXOAMMOCThIO B ()OPMUPOBAHUH HOBBIX 3HAHUM, B TOM 4ucie (GOPMYIUPOBATH
UJIeU, TIOHTHS, TUIIOTE3bl 00 OOBEKTAX U SABJICHUSX, B TOM YHUCJIE PaHEE HEU3BECTHBIX,
0CO3HaBaTh Je(ULIHUTHI COOCTBEHHBIX 3HAHWM M KOMIIETEHTHOCTEH, IUIAHMPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYHO CHUTYAlMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYAILIMIO KaK BBI30B, TPEOYIOIIUI KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUS
U AeicTBus, (OpMYIUPOBATH U OLIEHUBATH PUCKH U MTOCIEICTBHS, OPMUPOBATH OIIBIT.

METAINPEIMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble 1ornyeckue AefcTBUA:

e BBIBJIATH M XAPAKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKKM MaTEMaTUYECKUX
OOBEKTOB, TMOHATHM, OTHOIICHHH MEXIy TOHATUSIMHU, (HOPMYIUPOBAThH
OTpeIeJICHNS TTOHSATUM, YCTaHABIMBATH CYIIECTBEHHBIN MPU3HAK KiIaccu(ukaimy,
OCHOBaHMS JJIs1 0000IICHHS M CPABHEHH S, KPUTEPUHU TTPOBOIMMOTO aHAJN34;

e BOCIPUHUMATH, HOPMYITUPOBATH U IPEOOPAZOBHIBATE CYKIACHUS: YTBEPIUTEIHHBIC
Y OTpUIATEIbHbIC, CAMHUYHBIC, YACTHBIC U OOIINE, YCIIOBHBIC;

e BBIBJIATH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TMPOTHUBOPEUUS B
¢dakTax, JAaHHBIX, HAOMIOACHUSX W YTBEPKICHUAX, MpeasiaraTh KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENW W NPOTUBOPEYUI;

e J€NaTh BBIBOABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX U
WHJIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIFOUEHHH 110 aHAJIOTUH;

e pa3bupaTh JI0Ka3aTeIbCTBA MaTEMaTUUYECKUX YTBEPXKIECHUM (TIpsAMbIE U OT
MIPOTUBHOI0), TMPOBOJUTH  CAMOCTOSITEJILHO  HECJOKHBIE  J10Ka3aTelIbCTBA



MaTeMaTHYeCKUX (PAKTOB, BHICTpPAUBATh apryMEHTAILIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMpaTh Ccroco0 pemieHus yueOHo# 3a1auu (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbBIOUMpAaTh HauOoyee MNOAXOMAMMNA C Y4ETOM CaMOCTOSTEIBHO
BBIJIEJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/bCKHe AeiiCTBUS:

MCIIONIb30BaTh BOIPOCHI KaK HCCIEIOBATENLCKUNA HHCTPYMEHT TIO3HAHUS,
(opMynupoBaTh  BONPOCHl,  (PUKCUPYIOIIME  MPOTUBOPEUYHE,  MPOOIIEMY,
CaMOCTOSITEJIPHO YCTAHABIMBAaTh MCKOMOE M JAaHHOE, (OPMHUPOBATH TUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UINI0, MHEHHUE;

MIPOBOAMTH MO CAMOCTOATEIBHO COCTABIICHHOMY IJIAHY HECIOXKHBIA IKCIIEPUMEHT,
HEOOJIBIIOE MCCIIEIOBAHUE IO YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHUECKOTO
00BbEKTa, 3aBUCHUMOCTEH 00BEKTOB MEXKIY COOOI;

CaMOCTOSITENIbHO  (OpMYyJIMpPOBaTh O0OOIIEHHS M BBIBOJBI 10 pe3yJbTaTam
NpoBEeAEHHOTO  HAOMIOJCHMS, WCCIEOBAHMS, OLEHUBATh  JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJAOB U 0000IICHUIA;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TMpoIecca, a TakKe BBIIBUTaTh
IPEIIOJIOKEHHUS O €0 PAa3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ nndopmanmueii:

BBISBIIATh ~ HEJOCTATOYHOCTh W HW30BITOYHOCTh  HWHGPOPMAIMH, JaHHBIX,
HEOOXOAMMBIX JIJIS PEIICHMS 3a]1a4H,

BBIOWpATh,  AHAIU3UPOBATH, CHUCTEMATU3UPOBATH UM  MHTEPIPETUPOBATH
UHGOPMAITUIO PA3TUYHBIX BUIOB U (OPM MPEICTABICHHUS,

BBIOMpATh (opMy TpeACTaBICHHUS WHODOpPMAIMU U WILIIOCTPUPOBATH pPEIlIaeMbIe
3aJ1ayd CXeMaMH, TuarpaMmMaMu, HHOU rpauKoi U MX KOMOWHAIIUSIMH,
OIICHWBATh HAAEKHOCTh MH(POPMAIIUU TIO KPUTEPUSIM, MPEIIOKEHHBIM YUUTEIEM
WK CPOPMYITMPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHMKaTHBHBIC YHHBeEpPCAJIbHbIE y4eOHbIe 1eHCTBUS:

BOCIIPUHUMATh U (DOPMYIMPOBATh CYXJACHUS B COOTBETCTBUU C YCJIOBUAMH M
LeJISIMU OOIIIeHUS, ICHO, TOUHO, FPAMOTHO BBIpaXaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX
U TIMCHbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS II0 XOJy pEIICHUS 3aJlauu,
KOMMEHTUPOBATH MOJTYUYECHHBIN PE3yJIbTaT;

B XO0/i¢ OOCYXIEHHsI 3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJjieMbl, periaeMod 3ajadyu, BBICKA3bIBaTh WJEH, HAIICJICHHBIE Ha TTOMCK
pelIeHusi, COMOCTAaBISATh CBOU CYXJACHHUS C CYXICHUAMH JPYTUX YYaCTHHKOB
auanora, oOHapy»XUBaTh Pa3jM4Me U CXOJICTBO TMO3UIMH, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;



e TMIPEACTaBIATh pPE3yJbTaThl PEUICHHs 3aJauyd, 3KCIEPUMEHTa, HCCIIEIOBAHMUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpPATh (OpMAT BBICTYIUICHHS C Y4E€TOM 3aaa4
Mpe3eHTAIMU U OCOOCHHOCTEN ayIUuTOPHUH;

e TIOHMMATH M HCIIOJIH30BATh MPEUMYIIECTBA KOMAHHON U HHANBUIYATBHON PabOTHI
NPU PEIICHUU YYEOHBIX MaTeMaTHUECKHX 3a7a4;

e TMPUHMMATH II€Ib COBMECTHOM JI€ATENbHOCTH, IUIAHUPOBATh OPTaHHU3AIUIO
COBMECTHOHM paboOThl, paclpenemnsTh BHAbI pabOT, JOTrOBapUBATHCA, OOCYKIATh
MPOIIECC U Pe3yIbTaT paboThI, 00001IaTh MHEHHSI HECKOIBKUX JIFOJICH;

e YYacTBOBaTh B TPYIIOBBIX (PopMax paboThl (0OCYXJACHHUS, OOMEH MHCHUSIMH,
MO3TOBBIC MITYPMBI U JPYTHE), BHITIOIHATH CBOIO YacTh PabOTHI M KOOPIMHUPOBATH
CBOM JICUCTBHS C IPYTHMMH WICHAMHU KOMaH/Ibl, OIICHUBATh KAYE€CTBO CBOETO BKJIaJa
B O00mUH TPOAYKT MO KpUTEpUsM, CGHOPMYJIUPOBAHHBIM yYaCTHUKAMU
B3aUMOJCHCTBHUSL.

PerJISITI/IBHbIe YHUBEPCAJIbHBIC yqeﬁnble HeﬁCTBHﬂ

Camoopranuzamnus:

e CaAMOCTOSITENIBHO COCTAaBIIAThH IUIAH, aJTOPUTM PELICHUS 3aJauM (WM €ro 4acTh),
BBIOMPATh CIOCOO PEIICHHS C YYETOM HMEIOIIMXCS PECYpCOB UM COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTh M KOPPEKTUPOBATh BapHAHTHl PEIICHUN C
y4€TOM HOBOU HH(pOpMaLIHH.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH MHTEJICKT:

e BIAJIETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpolecca U pe3yJibTrara
pelIeHns: MaTeMaTUYeCKOM 3aauH;

e TMpeIBUJETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh NpPHU PEIICHUU 3aJauH,
BHOCUTb KOPPEKTHUBBI B JESITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB,
HaAWJICHHBIX OIMNOOK, BBISIBICHHBIX TPYIHOCTEIH;

e OLEHUBATh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH IIOCTaBJIECHHON LEIu U
YCIIOBUSM, OOBSICHITH MPUIMHBI TOCTHKEHUS WM HEJOCTHKEHHUS 1IeTTH, HAXOIUTh
OIUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

K koniy obyuenust B 7 kjacce o0yqaronuiicsi MOJyYUT CICAYIOIINE MPEAMETHBIC
pEe3yJIbTaTHI:

YuraTh nHhOpMaIIKIO, TPEACTABICHHYIO B TA0IMIIAX, HA TUarpaMMax, MPeICTaBIATh
JTaHHBIC B BUJIE TaOJUIl, CTPOUTH JUATPAMMBbI (CTOJIOUKOBBIC (CTOIOYATHIE) U KPYTOBBIC)
10 MacCHUBaM 3HAYCHUM.

OnuceiBaTh U UHTEPIPETUPOBATH PEaIbHbIC YHUCIIOBBIE JIaHHbBIC, MPE/ICTABICHHBIC B
TabauIax, Ha AuarpaMmax, rpadukax.



Hcenonp30BaTh sl ONMCAHKUS JTAHHBIX CTATUCTUYECKUE XAPAKTEPUCTUKU: CPEIHEE
apudmernyeckoe, MeaaHa, HauOOJbIlIee U HAMMEHbIIIEE 3HAYCHUS, pPa3Max.

HwmeTs nipeacTaBieHre o cy4yaifHOW M3MEHYMBOCTH Ha IpUMeEpax LeH, PU3NIECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX [TaHHBIX, UMETh MPEACTABICHUE O CTATUCTHYECKOMN
YCTOMYUBOCTH.

K koHIy 00yueHus B 8 kjacce oOy4aronIuiicss MOJYYHUT CIAEAYIOIIHNE MPEAMETHBIC
pPE3yJIbTATHI:

N3Bnekats U npeoOpa3oBbIBaTh MHPOPMAIIKIO, MPEJACTABICHHYIO B BHJE TaOMII,
auarpaMm, rpa@uKoB, IPEICTaBIATh JaHHbIE B BUE TaOIUIl, AUarpamm, rpaukosB.

OnuceiBaTh JaHHBIE C MIOMOIIBIO CTATUCTHYECKUX MMOKA3aTeNIel: CPEIHUX 3HAUYCHUI
U Mep paccenBaHus (pa3max, JUCIIEPCHS U CTaHJAPTHOE OTKJIOHEHHE).

HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHHH M YacTOTBI COOBITHIL, B TOM YHCIIE IO
pe3ysibTaTaM U3MEpEeHU U HaOJI0JCHUI.

HaxoauTe BepOATHOCTH CIlydallHbIX COOBITUH B OIBITaX, 3Has BEPOATHOCTU
AJIEMEHTAPHBIX COOBITUH, B TOM YHUCJE B ONbBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMHU.

Hcnonb3oBaTth rpaduueckue MOJAEIU: JEPEBO  CIYyYaMHOrO SKCIEPHUMEHTA,
qyarpamMMbl Diiiepa, YuciaoBas mpsmasi.

OnepupoBaTh NOHATUSAMU: MHOKECTBO, ITOJIMHOKECTBO, BBIIIOJIHATH OIEpaliiy HAJl
MHOXECTBaMU: OOBEIUHEHHE, MEPECCYCHHUE, JIONOJHEHUE, MEPEUYHUCIATh 3JIEMEHTHI
MHOKECTB, IPUMEHSATH CBOMCTBA MHOKECTB.

Hcnonp3oBath rpaguueckoe NnpeacTaBIeHue MHOKECTB U CBSA3EH MEXIy HUMH 1Jis
OTHCaHUs MPOLIECCOB U SIBJICHUM, B TOM YHCJIE MIPU PEILEHUU 3a/1a4 U3 APYTUX y4eOHBIX
IIPEAMETOB U KYypCOB.

K koniy oOyuenust B 9 kjacce o0yqaronuiicsi MOJyYUT CICAYIOIINE MPEAMETHBIC
pEe3yJIbTATHI:

W3Bnekarb U mpeoOpazoBbIBaTh MH(OpPMALIMIO, MPEACTABICHHYIO B Pa3IMYHbIX
HMCTOYHMKAX B BHJIE€ TAOJIUII, AHArpamMM, rpaduKoB, MPEACTABIISATH JAHHbBIC B BUIE TaOJIHII,
auarpaMm, rpaduxos.

Pemwate 3agaud  OpraHM30BaHHBIM  NEpeOOpPOM  BapUAHTOB, a TakXke C
MCIIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonb30BaTh ONMMCATENbHBIE XaPAKTEPUCTUKH 11 MACCUBOB YHCIIOBBIX JAHHBIX, B
TOM YHUCJIE CPEAHUE 3HAUYCHUS U MEPBI PACCEUBAHUS.

Haxonuth 4acTOThl 3HAYEHUHM M YACTOTHI COOBITHS, B TOM YHCIE TMOJIb3YSICh
pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUM 1 HAOJIIOICHUH.

HaxoauTs BepOsSTHOCTH Cay4yallHBIX COOBITUN B M3yUEHHBIX OMbITaX, B TOM YHCIIE B
OTBITaX C PaBHOBO3MOXHBIMU 3JEMEHTAPHBIMU COOBITHSIMH, B CEpUSAX HCIBITAHUHA 10
MIEPBOTO YCIIEXa, B CEPUAX UCIIbITAHUN bepHyIun.

HNmers nipencraBieHue O CIy4aliHOM BEJIMYUHE U O PACIIPEIECIIEHUN BEPOSITHOCTEN.



NmeTes mpencTaBieHne O 3aKOHE OONBIIMX YHCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4YailHOW HM3MEHUMBOCTH M O POJIM 3aKOHA OONBIIMX YHUCET B
MPUPOJE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
KoauuecTBO
HanmenoBanmue pa3jiesioB u JyekTpoHHbIE (IU(PPOBBIE)
Ne n/m 4acoB
TeM NPOrpaMmabl o0pa3oBaTe/ibHbIE PeCYpPChI
bu6mmoreka [JOK
! TlpecTaBeHHE AAHHEIX 7 https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
2 Onucatenbias CTaTHCTHKA 8 https://m.edsoo.ru/7f415fdc
3 CnyuaiiHas U3MEHYUBOCTD 6 bubmorexa [JOK
Hy https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
B 4
4 BE/ICHHE B TCOPHIO Ipado https:/m.edsoo.ru/7f415fdc
5 BepositTHOCTB M yacToTa 5 bubnuoreka [IOK
CITy4altHOTO COOBITHS https://m.edsoo.ru/7f415fdc
6 O06o0meHue, cucTeMaTu3aus 4 bubmuoreka [JOK
3HAHUH https://m.edsoo.ru/7f415fdc
OBHIEE KOJIMYECTBO YACOB I10 14
ITPOIT'PAMME
8 KJIACC
No 11/ HaumeHoBaHue pa3ieioB u Koau9ectso DuiekTpoHHbIE (UG POBDbIE)
TeM NPOrpaMmbl o0pa3oBaTe/ibHbIE pecypcChl
4acoB
bu6nuoreka [IOK
1 IT 4
OBTOpeHHC kypea 7 kacca https://m.edsoo.ru/7f417{b2
) OnucaTenbHasi CTaTUCTHKA. 4 bubmmoteka [IOK
PaccenBanue JaHHBIX https://m.edsoo.ru/7f417fb2
bubmmoteka [IOK
3 Muoxecrsa 4 https://m.edsoo.ru/7{417{b2
4 BeposiTHOCTE CcitydaiiHOTO 6 bubnmnorexka HOK
COOBITHS https://m.edsoo.ru/7f4171b2
but6mmoreka [IOK
B 4
> BE/ICHUE B TEOPHIO rPa(os https://m.edsoo.ru/7f417{b2
. but6mmoreka [IOK
6 Cayuaitbie cobprmns ? https://m.edsoo.ru/7f417{b2
. O06o06menue, 3 but6mmorekxa [IOK
cHCTeMaTHU3alus 3HaHU! https://m.edsoo.ru/7f417{b2
OBIIEE KOJIMYECTBO YACOB I10 34

[MPOT'PAMME
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9 KITIACC

No 11/ HaumeHoBaHue pa3jiesioB u KonH1ecTBo JuaexkTpoHHbIe (HU(PpoBbHIE)
TeM MPOrpaMMbl o0pa3oBaTe/ibHbIE PeCYpPChI
4acoB
bu6mmoreka [JOK
1 IT 8 4
OBTOpEHHE Kypea © Kiacea https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
2 4
DIICMEHTEI KOMOHHATOPHKH https://m.edsoo.ru/7f41a302
3 I'eomerpuueckas 4 bubnunoreka [JOK
BEPOSITHOCTH https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
4 " b 6
CTBITAHHA HEPHYILH https://m.edsoo.ru/7f41a302
. bubmuorexa [JOK
> Corysaiinas BenHHa 6 https://m.edsoo.ru/7f41a302
bubmuoreka [JOK
1
6 Obobuwenue, KonTpoxs 0 https://m.edsoo.ru/7f41a302
OBHIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME
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YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

» Marematuka (B 2 yactsx), 6 kinacc/ Bunenkun H. 4., XKoxos B.U., UecHokoB
A.C., IBapudypa C.1., O6miecTBO ¢ orpaHuyeHHON 0TBeTCTBeHHOCThIO «OL]
MHEMO3HNHA»

» Maremaruka (B 2 gactsx), 5 kinacc/ Bunenkun H. 5., XKoxos B.U., YUecHokoB
A.C., llIrapudypa C.H., OGmiecTBO ¢ orpaHnueHHON 0TBETCTBEHHOCTHIO «JOIL]
MHEMO3HNHA»

* Maremaruka. BeposiTHOCTb 1 cTaTUCTUKA: 7 - 9-€ Ki1acchl: 0a30BbId YPOBEHbD:
y4eOHMK: B 2 yacTax; 1-oe uznanue, 7-9 xnacc/ Beicoukuii U.P., Amenko U.B.;
noa pepakuueit SAmenxo N.B., Akimoneprnoe o0mectBo «M31aTenbeTBo
«IIpocBenieHue»

* Maremaruka. Anredpa: 7-i kiacc: 6a30BbIi ypOBEeHb: YUeOHUK; 15-¢ u3ganue,
nepepadboranHoe, 7 kiacc/ Makapsrues F0.H., Munatok H.I'., Hemikos K.W. u
np.; non peaakuueit TensikoBckoro C.A., AKIIMOHEPHOE OOIIECTBO
«M3parenbcTBO «lIpocBenienre»

» Anrebpa (B 2 yactsx), 9 knacc/ Yacte 1: Mopakosuu A.I'., Cemenos I1.B.;
Yacte 2: Mopakosuu A.I'., Anekcanaposa A.JL., Mumyctuna T.H. u np.; nox
penakmueit Mopakosruya A.I'., O01mecTBO ¢ OrpaHUYESHHON OTBETCTBEHHOCTBIO
«0Il MHEMO3HNHA»

* Maremartuka. Anrebpa: 8-i kitacc: 6a30BbIl ypOBEeHb: yUeOHUK; 16-¢ n3nanue,

nepepadboranHoe, 8 kiacc/ Makaporue F0.H., Munatok H.I'., Hemikos K.W. u



np.; nox peaakuueit TensikoBckoro C.A., AKIIMOHEPHOE OOIIIECTBO
«3narensctBo «IIpocBemenue»

* Maremaruka. ['eomerpus: 7 - 9-e kitacchl: 0a30BbIN YPOBEHB: yueOHUK; 14-¢
u3nanue, nepepadboranHoe, 7-9 kimacc/ Aranacsa JI.C., byty3os B.®., Kagomien

C.b. u ap., AkimonepHoe o6mectBo «M3naarenscTBo «IIpocBerienne»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA
1. Mopakosuu A.I'. Anredpa.7-9 ki.: Mertoandeckoe mocooue ajis yuyuTens. -2-¢
u31., 10padot.-M.: Muemo3una, 2011.-144 c.: un.

2. Mopakosuu A.T'., Tynbunnckas E.E. Anre0Opa: Tectst qyist 7- 9 k.
00111e00pa3oBaTeNIbHBIX. YUPEIKISHUN. — 2-¢ u31. - M.: MueMo3uHa, 2012. —127c¢.
3. KoHTposibHBIE U caMOCTOSATENbHBIE pa0OTHI O anredpe: 7 Kiacc: K y4eOHUKY

A.I'. Mopnkosuua u ap. U3narensctBo: Dx3amen. Cepust: YueOHO-
MeToanyeckuil KoMIuiekT. ABTop: [lonoB Makcum AliekcaHIpoBUY.

4. Aranacsn, JI.C. M3yuyenne reomerpuu B 7-9 KiI.: METOAUYECKHE
pexomenauuu aig yuutens / JI.C. Atanacss, B.®. byty3os, 0.A.

['maskoB u np. —M.: IIpocsemenne, 2013.

5.3uB b. I'., Meiinep B. M. [lunaktuueckue MaTepuaibl 10 TEOMETPUH 3a 7
kiacc. — M.: IIpocgemienue, 2015.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
MHTEPHET

https://m.edsoo.ru/ bubmuorexka [JOK
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