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HOACHUTEJIBHAA 3AIIMCKA

Pabouass mporpamma mo mpeaMeTy mareMmaruka s oOydaroumxcs 5—9
KJlaccoB  paszpabotaHa  Ha  ocHoBe  DenepanbHOro  roOCyIapCTBEHHOIO
00pa3oBaTeNbHOTO CTAaHJApTa OCHOBHOTO 0O0IIero oOpa3oBaHUs C Y4ETOM U
COBPEMEHHBIX MHPOBBIX TpPEOOBAHMM, MPEABIABISIEMBIX K MaTEeMaTHYECKOMY
0o0pa3oBaHMIO, W TPAAUIMI POCCUUCKOTO 0O0pa3oBaHUs, KOTOpbIE OOECHEYMBAIOT
OBJAJCHUE  KJIIOUEBBIMU  KOMIICTCHLMSIMHA, COCTABISIIOIIMMU  OCHOBY IS
HENPEPBIBHOIO  00pa30BaHMs M CaMOpPAa3BUTHA, a TaKXKe  I[EJIOCTHOCTb
OOILIEKYIbTYPHOTO, JJMYHOCTHOIO W MO3HABATEJIBHOIO pa3BUTUS oOydarommxcsa. B
pabodyeil mporpaMMe yuTe€Hbl wuAed © mnonoxeHus KoHuenuuu pa3BUTHS
MareMaTuyeckoro oopasoBanus B Poccuiickoit @enepanuu.

B snoxy nudpoBoit Tpancopmaiiiiu Bcex chep 4yeaoBEYECKOU eI TEILHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BoM
MaTeMaTUYEeCKOW MOArOTOBKU. YK€ B IIKOJE MaTEeMaThKa CIYKAT OIOPHBIM
OpEeAMETOM i1 M3YYEHUS CMEKHBIX [UCIMIUIMH, a TOCJE IIKOJbl pPealbHOU
HEOOXOAMMOCTBIO ~ CTAHOBHUTCS  HEINpephiBHOE  oOpa3oBaHHe, 4YTO Tpedyer
HOJHOLIEHHOM 0a30Boi  00111€00pa30BaTEeIbHON MOJATOTOBKH, B TOM YHCIE U
MaTeMaTH4ecKoil. DTO 00YCIOBIEHO TE€M, UTO B HAIIM JIHU PacTET YUCIIO Npodeccuil,
CBSI3aHHBIX C HEMOCPEICTBEHHBIM IPUMEHEHUEM MAaTEMATUKU: U B cpepe IKOHOMHUKH,
U B OM3HECe, U B TEXHOJIOTUYECKUX 00JIaCTAX, U JIaXKe B TYMaHUTApHBIX cPepax. Takum
o0pa3oM, Kpyr WIKOJBbHHUKOB, JIJII KOTOPBIX MaTE€MaTHKa MOXET CTaTh 3HAYMMBIM
MPEAMETOM, PACIIUPSAETCS.

[IpakTrueckas mojae3HOCTh MaTEMAaTUKK OOYCIIOBIIEHA TEM, YTO €€ MPEAMETOM
ABISIIOTCS (yHAAMEHTAIbHBIE CTPYKTYpPbl HAIIEro MHUpa: MPOCTPAHCTBEHHBIE (POPMBI
Y KOJIMYECTBEHHbIE OTHOUIEHUS! OT MPOCTEUINX, YCBAMBAEMbIX B HEIOCPEICTBEHHOM
OmbITE, A0 JOCTAaTOYHO CIJIOKHBIX, HEOOXOIMMBIX IJisi Pa3BUTHS HAY4YHBIX U
NPUKIAAHBIX WICH. be3 KOHKPETHBIX MAaTeMaTUYE€CKUX 3HAHUU 3aTPYAHEHO
NOHUMAHHE MPUHIHUIIOB YCTPONCTBA W HCIOJIb30BAaHUS COBPEMEHHOM TEXHUKH,
BOCIIPUATHE MW HWHTEpIIPETalus pPa3HOOOpa3HOW COIMAIbHON, ASKOHOMMYECKOM,
NOJIMTUYECKOM uHpopMary, Manod(pheKTUBHA TOBCEAHEBHAS IPaKTUYECKas
NeATeNIbHOCTh. Kak/IoMy 4eOBEKY B CBOEH KM3HHU MPUXOUTCS BBIMTOIHATH PACUEThI
U COCTAaBJISITh QJITOPUTMBI, HAXOAUTh ¥ TNPUMEHITH (OPMYJNbBI, BIAACThH
MPAKTUYECKUMHU TPUEMAMH T€OMETPUUECKUX H3MEPEHUW U TOCTPOCHUM, YUTaTh
uH(pOpMaIMIO, MPEICTABICHHYIO B BHJAE TaONHWll, AMarpaMM U TIpa@uUKOB, >KUTh B
YCIOBUSX HEOIPEIEIEHHOCTA U IIOHUMAaTh BEPOATHOCTHBIA XApPAKTEpP CIIyYalHBIX
COOBITHH.

OnHOBpeMEHHO C pacmupeHueM cdep TpUMEHEHUS MaTeMaTUKA B
COBPEMEHHOM OO0IIIecTBE BCE OOJiee Ba)XXKHBIM CTAaHOBUTCS MaTE€MaTUYECKUU CTUIIb
MBIIIJICHUS, MPOSIBISIONIMKACA B ONpPeNeNEHHbIX YMCTBEHHBIX HaBblKax. B mpoiiecce
M3yYCHHS] MAaTeMaTUKU B apceHal NPUEMOB M METOJOB MBIIUICHUS YEJIOBEKa
€CTECTBEHHBIM OOpa30oM BKJIIOYAIOTCS MHIYKIUS U JACIyKIus, O00O0OIIeHHe U
KOHKpETH3alusi, aHalu3 W CHHTe3, Kiaccuukamus U  CUCTeMaTH3allus,
abctparupoBanue u aHanorus. OObeKThl MaTEMAaTHUECKUX YMO3aKIIIOUEHUH, paBuia
UX  KOHCTPYMPOBAHHUSl  PACKpbhIBAIOT MEXaHW3M  JIOTMYECKUX  IOCTPOEHU,
CIIOCOOCTBYIOT BBIPAOOTKE yMeHHs (DOpMyIHUpoBaTh, OOOCHOBBIBATh W JOKA3hIBATH
CY)KIEHHUs, TE€M CaMbIM pPAa3BHUBAIOT JOIMYECKOE MbIIUIEHHE. Benymas poib



NPUHAAISKAT MaTeMaTHKe U B (POPMHUPOBAHUU aJNTOPUTMHUYECKON KOMITOHEHTHI
MBIIICHUS] W BOCIUTAHUM YMEHHMH JeWCTBOBaTh MO 3aJaHHBIM aJTOPUTMaM,
COBEPILIEHCTBOBATH U3BECTHBIE M KOHCTPYHPOBATh HOBBIE. B mpotiecce pemeHus 3aaayu
— OCHOBOH y4eOHOH NI TeNbHOCTH Ha YPOKaX MaTEeMAaTUKU — Pa3BUBAIOTCS TAKKe
TBOpYECKas U MPUKIIATHAS CTOPOHBI MBIIIIJICHHS.

OOyuenne mareMaTuke MaET BO3MOXKHOCTH pPa3BUBATh y OOYUYaIOIIUXCS
TOYHYIO, pAallMOHAJIbHYI0O W HH(POPMATHUBHYIO pedb, YMEHHE OTOMpaTh Hamboiee
MOJIXO/IAIINE SI3bIKOBBIE, CUMBOJIMYECKUE, TpadUUecKue CpeacTBa IS BBIPAKECHUSA
CYXJCHHUI U HATJISAHOTO UX MPEICTABICHHUS.

Heo0xoauMpiM KOMIIOHEHTOM 001IEH KyJIbTYPhl B COBPEMEHHOM TOJIKOBAHUHU
ABNSICTCS  o0Ilee 3HAKOMCTBO C METOJaMHM TIO3HAHUS  JEHCTBUTEIBHOCTH,
IpeICTaBICHUE O MPEAMETE U METOJIaX MaTEMATHKH, UX OTIMYUN OT METOJIOB IPYTUX
€CTECTBEHHbBIX M TYMaHUTApHBIX HAyK, 00 OCOOCHHOCTSIX MPUMEHEHUS MaTeMaTHUKU
JUIA pELEeHUs] HAy4YHbIX W TMPUKIAAHBIX 3a1ad. Takum o0pa3oM, mMaTeMaTH4yecKoe
oOpa3oBaHHe BHOCUT CBOW BKJIaJ] B (pOPMUPOBaHUE OOIIEH KyIbTYpbl UEJIOBEKA.

N3ydyeHne MaTreMaTHUKU TakXe€ CIHOCOOCTBYET 3CTETUYECKOMY BOCIIMTAHUIO
YeJloBeKa, IOHMMAHUIO KpacoTbl M U3SIIECTBA MAaTEMATUUYECKUX PACCYKIACHMIH,
BOCIIPUATHIO TEOMETPHUECKUX (POPM, YCBOCHHIO HJIEH CUMMETPHH.

HEJIU N OCOBEHHOCTHU U3YUEHUSA YUYEBHOI'O ITPE/IMETA
«MATEMATHUKA». 5 -9 KJIACChBbI

[IpuopureTHbIME 1IETIIMU O0YUEHUSI MaTeMaTHKe B 5—9 Kiaccax sSIBISIOTCS:

e hopMHpoBaHUE IIEHTPAIbHBIX MATEMATUYECKUX MOHATUN (YHCIIO, BEJIUYUHA,
reomeTpudeckas ¢urypa, nepeMeHHasi, BEpOsSTHOCTb, (DYHKIIHS), 00ECIIEUUBAIOITUX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh  MAaTEMAaTHYECKOro  oOpa30BaHUA
oOydJaromxcs;

eII0BEJCHUE OOyYarOUMXCsl Ha JOCTYIHOM JJIsi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTEMATUKH U OKPY>KAIOLIET0 MUPA, TOHMMaHUE MaTEMATHKH KaK 4acTh
oO11el KyJabTyphl YEJIOBEUECTBA;

®pa3BUTHE HHTEIUIEKTyaJIbHBIX M TBOPYECKUX CHOCOOHOCTEM oOyuaromuxcs,
[TI03HABATEJIbHOM  AKTHMBHOCTH,  HCCIEAOBATEIbCKUX  YMEHHWA, KPUTUYHOCTH
MBIIUICHUS, UHTEPECA K U3YUEHUIO MAaTEMATHKU;

e hopmupoBaHre (QYHKIMOHAIBHON MaTeMaTH4YEeCKOW TPAaMOTHOCTH: YMEHHS
pacro3HaBaTh MPOSBICHUS MATEMATUYECKUX MOHIATHI, 00BEKTOB 1 3aKOHOMEPHOCTEH
B pEalbHBIX XKU3HEHHBIX CUTYalMSIX U MPU U3YYEHUU IPYTUX YUEOHBIX MPEIMETOB,
NPOSIBJIICHHUSI 3aBUCUMOCTEM M 3aKOHOMEPHOCTEH, (OpMyNHpoBaTh HMX Ha SI3bIKE
MaTEeMaTUKU M CO3[aBaTh MAaTeMAaTHUYECKUE MOJENIU, NPUMEHSITh OCBOCHHBIN
MaTEMaTUYECKU amnmapar Jjs pelieHus MpPaKTUKO-OPUEHTHUPOBAHHBIX —3ajad,
UHTEPIPETUPOBATH U OLIEHUBATH MOJYyYEHHBIE PE3YyJIbTaThI.

OcHOBHBIE JIMHUM COJEPKaHUS Kypca MaTeMaTHKu B 5>—9 kinaccax: «Yucna u
BBIUMCICHUS», «Anredpa» («AnreOpanyeckue BBIPAXKEHUA», «YpaBHEHUS U
HEpaBeHCTBa»), «DyHkum», «l'eomerpusi» («l'eomerpuueckue QGUIYpsl U UX
CBOMCTBay, «/3MepeHne reOMETPUUYECKUX BETUUHUHY), «BEpOATHOCTD U CTATUCTHKAY.
JlaHHbBIE TUHUHM Pa3BUBAIOTCS MapayljIesIbHO, KaXKAasi B COOTBETCTBUU C COOCTBEHHOU
JIOTUKOW, OJHAKO HE HE3aBUCUMO OJHA OT JPYroi, a B TECHOM KOHTAaKTE H



B3aumozeiicteun. Kpome »3TOro, Mx o0OBEOUHSET JIOTMYECKas COCTaBJISAIOLIAs,
TPaJAULMOHHO IPUCYIAasi MATEMATUKE U TPOHU3BIBAIOLIAS BCE MATEMATUYECKUE KYPChI
u coaepkatenbubie TuHuu. ChopmynupoBanHoe B DenepalbHOM rocyJapCTBEHHOM
o0pa30BaTeNbHOM CTaHAAapTe OCHOBHOTO OOIIEro oOpazoBaHusi TpeOOBaHUE «YyMETh
OTIEpUPOBATH MOHATUSIMU: ONPEICICHNEe, aKCUOMA, TeOpeMa, J0Ka3aTeIbCTBO; YMEHHUE
pacrmo3HaBaTh MCTUHHBIE M JIOKHBIE BBICKA3bIBAHMS, TNPUBOAUTH MPUMEPHI H
KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAaHUS U OTPUIIAHUS BBICKA3bIBAHHIDY OTHOCUTCS KO
BCEM Kypcam, a (popMHUpOBaHUE JIOTUYECKUX YMEHUH pacIipeessieTcs I0 BCEM rojiam
0oOyueHusl Ha YPOBHE OCHOBHOT'O 00I11er0 00pa3oBaHusl.

Copepxanue 00pa30BaHHs, COOTBETCTBYIOIIEE NPEAMETHBIM peE3yJIbTaTaM
OCBOEHHUS paboueil mporpaMmbl, pacnpeAes€HHbBIM MO ToJlaM OOy4YeHHH,
CTPYKTYPUPOBAHO TakMM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPHUHIMITHAIHLHBIM
BOoIlpocaM  oOydaromuecss oOpaljaiichb  HEOJHOKPAaTHO, YTOOBI  OBJAJCHHE
MaTEMaTHYEeCKUMH TIOHSATHUSMU U HaBBIKAMH OCYIIECTBISUIOCH TMOCIIEAOBATEIHHO H
MOCTyNaTeNbHO, C COOJIOJICHHEM TMPUHIMIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHUSA
BKJIIOYAJIMCh B OOIIYI0O CHUCTEMY MaTeMaTHMYECKUX MPEACTaBICHUN 00ydJaromuxcs,
paciupsis ¥ yriyOssis e€, 00paszys IpOYHbIE MHOXKECTBEHHbBIE CBSI3H.

MECTO YYEBHOI'O IPEIMETA «<MATEMATHUKA»
B YYEBHOM IIJIAHE

B cootBerctBUM ¢ DepepaiibHBIM TOCYAapPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIapPTOM OCHOBHOI'O OO0IIero oOpa3oBaHusi MaTeMaTHKa SIBJISIETCS 00s3aTEIbHBIM
IpeIMETOM Ha JaHHOM ypoBHE oOpazoBaHusi. B 5—9 kiaccax yueOHbI mpeamer
«MaremaTuka» TpaJUIMOHHO M3y4aeTCs B paMKax CIEAYIOMIMX Y4eOHBIX KypCOB: B
5—6 kimaccax — Kkypca «MaremaTtuka», B 7—9 kiaccax — KypcoB «AnreOpay
(BKJIFOYAsi 3JIEMEHTHl CTAaTUCTHUKA WU TEOpUU BeposATHocTer) u «['eometpus» wu
yueOHOTO Kypca « BeposiTHOCTh M CTaTUCTHUKAY.

Hacrosieit mporpamMmoii npeaycMaTpruBaeTcsl BblIeJIeHHE B YYEOHOM ILJIaHe
Ha M3y4yEHUE MATEMaTUKH B 5—6 Kilaccax 5 y4eOHBIX 4acoB B HEJNETIO B TEUCHHUE
KaXJ0ro roga odoydyeHus, B 7 - 9 knaccax 6 y4eOHBIX 4acOB B HEJEIIO0 B TEUCHHE
KaXXJI0ro roja oOy4eHus, Bcero 952 yueOHbIX Jaca.

IINIAHUPYEMBIE PE3YJbTATBI OCBOEHUS OB YUYAIOLHIIMMUCA
INPEAMETA MATEMATHKA

OcBoenne yuebHOro mpeamera «MarTemaTHKa» HOHKHO OOeCIeunBaTh
JTOCTUKEHNE HA YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs CIASAYIOUIUX JIMYHOCTHBIX,
METaIPEIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pPE3yJbTaThl OCBOCHUS MPOTrpaMMbl yueOHOro TMpeaMeTra
«MareMaTuKa» XapakTepu3yrTCs:

Ilampuomuueckoe éocnumanue:

IIPOSIBJICHUEM HHTEpeca K NPOLIIOMY M HACTOSIIEMY POCCHUHCKOU
MaTeMaTUKH, IEHHOCTHBIM OTHOLIEHUEM K JIOCTH)KEHUSM POCCUICKUX MaTEMaTHKOB
U POCCUMCKOW MaTeMaTHMYECKOM IIKOJbl, K HCIOJIb30BAHUIO 3TUX JOCTHUKEHHUH B



JIPYTUX HAayKax W MPUKIAAHBIX cepax.

I'pasicoanckoe u 0yxo6HO-HPABCHEEHHOE 60CRUMAHUE:

TOTOBHOCTBIO K BBIIOJHEHUIO O0SI3aHHOCTEW TpaKJaHWHA U peaIM3allK €ro
MpaB, MPEACTABICHHEM O MAaTEMAaTHICCKUX OCHOBAaX (PYHKITMOHUPOBAHMSI PA3TMIHBIX
CTPYKTYp, SABJICHUHN, IPOIICAYP I'PAKIAHCKOTO 00IIecTBa (BBIOOPHI, OIIPOCHI U TIP.);

TOTOBHOCTBIO K  OOCYXIEHHUIO OSTUYECKUX TIpoOJieM, CBS3aHHBIX C
MPaKTUYECKUM MMPUMEHEHUEM JOCTHKEHUI HayKH, OCO3HAHUEM BaKHOCTH MOPAJIHHO-
ATUYECKUX MPUHITUIIOB B JEATCIBHOCTH YUEHOTO.

Tpyooeoe eocnumanue:

YCTAaHOBKOM Ha AaKTHUBHOE Y4YacTHE€ B PEIICHUM TNPAKTUYECKUX 3a1ad
MaTeMaTHYECKOW HaIpPaBJIICHHOCTH, OCO3HAHHMEM BaXXHOCTH MAaTeMaTHYECKOTO
0o0pa3oBaHUs Ha MPOTSHKEHUW BCEM KU3HU IS YCHEHTHOW MpodhecCHOHAIBHOM
NEATCIbBHOCTY M Pa3BUTHEM HEOOXOJMMBIX YMEHHH; OCO3HAHHBIM BBIOOPOM H
MIOCTPOCHHEM HWHIWBHUIYaJbHON TPACKTOPUU OOpa30BaHUS U KU3HEHHBIX IIAHOB C
y4E€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

Jcmemuueckoe eochumanue:

CIIOCOOHOCTBIO K OMOIMOHAJILHOMY U  ACTETUYECKOMY  BOCHPHSITHIO
MaTeMaTHYECKUX 0OBEKTOB, 33124, PEIICHUM, PaCcCyKACHUM;

YMEHHIO BUJETh MAaTEMAaTHUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

Ilennocmu nayunoz2o nosHanus:

OpUEHTAIlME B JCATECIIBHOCTU HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
IpeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS UYEIIOBEKA, IMPHUPOJBI H
oOmecTBa, IMOHMMaHWEM MAaTEMaTHYSCKOW HayKh Kak c@epbl YelOBEUYSCKOM
NESTEIbHOCTH, ATANoOB €€ Pa3BUTUS M 3HAYUMOCTH JJIsl PAa3BUTHS IMBUJIM3AIINU;
OBJIQJICHUEM SI3BIKOM MAaTEMaTHMKM M MaTeMaTUYEeCKOW KYyJIbTYpOM Kak Cpe/ICTBOM
MO3HAHUS MHpa; OBJAJCHHUEM TMPOCTCHIIMMM HaBbIKAMU HCCIIEI0BATEIbCKOM
JIESITEJIbHOCTH.

QDuzuueckoe eocnumanue, @Gopmupoeanue Kyaibmypbol 300po6bsi U
IMOUUOHATILHOZ0 OJ1AZONONYYHUA:



TOTOBHOCTBIO NPHUMEHATh MaT€MaTUYECKUE 3HAHUS B HMHTEPECAX CBOETO
30pOBbs,  BEACHHUA  300poBOro  oOpa3a  JKu3HM  (300pOBOE  IMTAHUE,
cOamaHCHUpPOBAaHHBIN PEXKUM 3aHATHI U OTIbIXA, peryysipHas pu3ndeckasi akTUBHOCTD );

c(hOpMUPOBAHHOCTHIO HaBbIKa pediekcuu, MpU3HAHHEM CBOErO IpaBa Ha
OLIMOKY ¥ TaKOIo K€ MpaBa JIPyroro 4eJioBeKa.

JKon02uuecKkoe ocnumanue:

OpUEHTalMeN Ha NPUMEHEHNE MaTEMaTUYECKUX 3HAaHUM JUIsl pelIeHUs 3a/1a4 B
00J1aCTH COXPAHHOCTU OKPYXAIOUIe cpesibl, IUIAHUPOBAHMSI IIOCTYNIKOB M OLIEHKH MX
BO3MOXKHBIX TIOCJIEACTBUNA JJIsl OKPY’XKAIOLIEH Cpenbl; OCO3HAHMEM TIJI00alIbHOIO
XapakTepa 3KOJOTHYECKHUX Ipo0JIeM U IyTei UX peLIeHHUs.

JIuunocmmuuie pesynvmamaol, 00ecnevugarouue adanmayuio 00yuarnu,ezocs
K USMEHAIOUWUMCA YCIA06UAM COYUATILHOU U NPUPOOHOIL CPedbl:

TOTOBHOCTBIO K JIEWCTBHSIM B YCIIOBUSAX HEONPENEIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOE€l KOMIIETEHTHOCTH 4€pe3 MPaKTUYECKYIO NEATE€IbHOCTh, B TOM YHUCIE
YMEHHUE YUHUTHCS y APYTHX JIFOJIEH, IPUOOPETaTh B COBMECTHOM I€SITEIbHOCTH HOBBIE
3HAHMS, HABBIKM Y KOMIIETEHLIUN U3 ONBITA IPYTHUX;

HEOOXOAUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHUW, B TOM YHCIE
(opMyIupOBaTh HJIEU, MTOHATHS, TUIIOTE3bl 00 OOBEKTaX U SBJICHUSAX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh Je(QUIUTHl COOCTBEHHBIX 3HAaHUU U
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTyal[Ml0, BOCIPUHUMATh
CTPECCOBYIO CUTYallMI0 KaK BbI30B, TpPEOYIOUIMH KOHTPMEp, KOPPEKTHUPOBATH
MIPUHUMAEMBbIE pELICHUsS U JEUCTBHs, (QOPMYIHpPOBATH U OLEHUBATH PUCKH H
MOCJIENICTBUSL, POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI

MeTtanpeAMEeTHBIC Pe3yJbTaThl OCBOCHUS IPOrpPaMMbl y4eOHOro IpeaMeTa
«MareMaThKa» XapaKTepPU3yIOTCs OBJIaJICHUEM YHHBEPCATbHBIMHU ITO3HABATEILHBIMU
JICHCTBUSIMH, YHHUBEPCATbHBIMHU KOMMYHHKATHBHBIMU JICHCTBUSIMM u
YHUBEPCAIbHBIMH PETYISATUBHBIMU JCHCTBUSMHU.

1) Vuueepcanouvie  nosnasamenvhvie — Oelicmeus — 0becnevusaom
Gopmuposarue 6a306bIX KOSHUMUBHBIX NPOYECCO8 00YUAIOWUXCSL (0CBOCHUE MEMOOO08
HO3HAHUSL  OKPYJICAIOWe20 MUpa, NpuMeHeHue J02UYeCKUX, UCCIe008aAMeNbCKUX
onepayuil, ymenuii pabomams ¢ uHgopmayueti).

ba3zoevie nozuueckue oelicmeusn:

— BBISIBIIITH M XapaKTEpU30BaTh CYIIECTBEHHbIC MPU3HAKH MAaTEMaTUYECKUX
00BEKTOB, MMOHSATUH, OTHOIIICHUI MEXTy TIOHITHIMU;

— ¢dopMyIUpOBaTh OMNpEIEeHUs] TOHSATUN, YCTaHABIMBAThH CYIECTBEHHBIN
NpU3HaK KiacCU(UKAIMM, OCHOBAHMS HJsi OOOOIIEHUS W CpPaBHEHUS, KPUTEPUU
MPOBOJMMOrO aHAJIN3A;

— BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH M  NPEoOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EANHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIC,

— BBIABJISATh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IIPOTUBOPEUHS B
dakTax, TaHHBIX, HAOIIOJEHUSIX U YTBEPKICHUSX;

— TpeajaraTb KpUTEPUU JJ1s1 BBISIBICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUMIA;



— JIenaTh BBIBOJABI C WCIOJIb30BAHWEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX |
MHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3aKIIIOUECHUH 110 aHAJIOTUH;

— pa3bupaTh JOKa3aTeIhCTBA MATEMATHYECKUX YTBEPXKIACHUH (MpsSMbIE U OT
MPOTUBHOTO),  TPOBOAUTH  CAMOCTOSTEIBHO  HECJIOXHBIE  JOKA3aTelbCTBa
MaTeMaTHYeCKUX (aKTOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOAUTH MPHUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS,

— BBIOMpaTh cmoco0 pemreHus y4eOHOM 3amgauM (CpaBHMBATh HECKOJIBKO
BapHAHTOB PEIICHHUs, BRIOMPATh HanOoJee MOIXOIAIMNUNA ¢ YIETOM CaMOCTOSATEIHHO
BBIJICTICHHBIX KPUTEPUEB).

baszoevie uccneoosamenvckue oeiicmeus:

— HCIOJIb30BAaTh BOMPOCHI KAaK HCCIIEIOBATEIbCKUA WHCTPYMEHT IIO3HAHMS;
(opMynHpoBaTh BOIIPOCHI, (dukcupyroume IIPOTUBOPEYHE, npo0iemy,
CaMOCTOSITEJIbHO yCTaHABJIMBaTh HCKOMOE€ U JaHHOE, (OpPMUPOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIUI0, MHEHUE;

— OPOBOJIUTH IO CAMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY  HECIIOKHBIM
AKCIIEPUMEHT, HEOOJIbIIIOE HCCIECNOBAHUE II0 YCTAHOBICHHUIO OCOOEHHOCTEH
MaTEMaTUYECKOro 00BbEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOI;

— CaMOCTOSITEILHO (POPMYJIHMPOBATH OOOOIIEHUS W BBIBOJBI 1O PE3YJIbTaTaM
MPOBEIEHHOTO HAOJIIOACHUS, UCCIIEIOBAHMS, OIIEHUBATH IOCTOBEPHOCTD MOTYUCHHBIX
pe3yJbTaTOB, BBIBOJIOB U 0000IICHUH;

— TIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE TMpollecca, a TaKKe BbIIBUTAThH
MIPEOJIOKEHUSI O €70 PA3BUTHHU B HOBBIX YCIIOBUSIX.

Paboma c ungpopmayueii:

— BBIBJISITb  HEJOCTATOYHOCTb M M30BITOYHOCTH HH(OPMAIUM, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLIeHUs 3a/1a4U;

— BBIOMpATh, AaHAIM3UPOBATh, CHUCTEMATHU3UPOBaTH W HMHTEPIPETUPOBATH
MH(}OpMaALUIO Pa3TUYHBIX BUIOB U (POPM MPENCTABICHHUS;

— BbIOMpaTh (GoOpMy MpEeACTaBICHUS HH(OpPMALMM U WUIIOCTPUPOBATH
pelaeMble 3a/1a4d CXeMaMu, TuarpaMMaMu, HHON TpaduKoil 1 UX KOMOWHAIUSMU;

— OLICHMBATh HAAEKHOCTh HH(MOPMAIMM 10 KPUTEPUSM, MPEUIOKEHHBIM
yUUTENIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

2)  Vuueepcanvhvie — KOMMYHUKQMUGHble  OEUCMEus  00ecnedusaom
chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Obwenue:

— BOCTIPUHUMATH U (POPMYIHUPOBATH CYXKJICHHS B COOTBETCTBHH C YCIOBHUSIMU H
HEeJISIMUA OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, aBaTh MOSICHEHUS 110 X0y PEIICHUS 3a/1a4l, KOMMEHTHPOBATh
MOJTYYEHHBIN PE3ysIbTaT;

— B X0Ji¢ OOCYXXJIEHMS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXK/1ae€MOUW TEMBI,
po0JieMbl, pelllaeMoi 3a/1aud, BHICKAa3bIBATh UECH, HAILICJICHHbIC HA MOUCK PELICHUS;
CONOCTAaBISAITh CBOM CYXIEHUS C CYXKICHHSIMU JPYTMX YYaCTHUKOB JMajora,



0OHApYy>XUBATh Pa3IUYUE U CXOJICTBO MO3UIUI; B KOPPEKTHOM hopme HhopMyTupoBaTh
pa3HoOrIacus, CBOM BO3PAXKEHUS;

— MPEICTABIATh PE3yJbTaThl PEIICHUS 3a/1ayd, SKCIEPUMEHTA, UCCIIEI0BaHHUS,
MPOEKTa; CaMOCTOSITENIbHO BBIOMpAaTh (opMar BBICTYIUIGHHS C Y4€TOM 3aaady
Mpe3eHTAIMU U OCOOCHHOCTEH ayIUTOPHUH.

Compyonuuecmeo:

— MOHUMATh W WCIIOJH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHIYaTIbHOM
paboThl TpU pEIICHUH YYEOHBIX MaTEMaTUYECKUX 3a/ay; MPUHUMATH IIeb
COBMECTHOM JI€ATENbHOCTH, IUIAHUPOBATh OPTraHU3alMI0 COBMECTHOM pPaOOTHI,
pacnpenensiaTb BUAbl pabOT, JOroBapUBaThCs, OOCYXKJATh MPOIECC U Pe3yJbTaT
paboThI;

— 00001aTh MHEHHUS HECKOJIBKUX JTIOACH;

— Y4acTBOBaTh B IPYNMNOBKIX (hopmMax padboThl (00CYKI€HUSI, 0OMEH MHEHUSIMH,
MO3TOBBIC IITYPMBI U JP.); BBIIOJIHATH CBOIO YacTh pabOThl U KOOPJUHUPOBATH CBOU
NEUCTBUSL C JPYTMMM 4YJIEHAMH KOMAaHJbl; OLEHMBATh KauyeCTBO CBOETO BKJIaJa B
001U MTPOIYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOICUCTBUSI.

3) Vuusepcanvhvle pecynsmusnvie oelicmaus obecneyusaiom Gopmuposarue
CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCTIU.

Camoopzanuzayus:

CaMOCTOSITENIbHO COCTaBJSITh IUIAH, AJITOPUTM pEHIeHUs 3aaadd (WM ero
4acTh), BBIOUPATh CIIOCOO PEIICHHS ¢ YUYETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEUICHUI C y4ETOM
HOBOI MH(pOpPMALIUH.

Camokonmponw:

BJIAJIETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpoliecca U Pe3yJibTara
pelIeHns: MaTeMaTUYeCKOM 3aauu;

MPEABUAECTh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPHU PEIICHUU 337auH,
BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, HallIEHHBIX
OIKUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa ACATEIbHOCTU MOCTABICHHON LEIU U
YCIIOBUSAM, OOBSCHATH MPUUYMHBI JOCTHIKEHUSI WM HEJOCTHXKEHMS 11eJIM, HAXOJUTh
OIIKOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbie pe3ynbTaThl OCBOCHHS pabodel MporpaMMbl 1O MaTeMaTHKe
MpEeCTaBJICHBI 10 roJaM OO0y4YeHMs B CIEAYIOIIMX pa3/iesax MporpaMMmbl B paMKax
OTHAEJIBHBIX KypCcOB: B 5—6 Kiaccax — Kypca «Marematuka», B 7—9 kiaccax —
KypcoB «Anre0pay, «['eomerpust», «BeposTHOCTb U CTATUCTUKAY.

Pa3BuTHe J0rMuecKux MPEeACTABICHUN M HABBIKOB JIOTMYECKOTO MBIIIICHUS
OCYILECTBIISIETCS. HA NPOTSHKEHUH BCEX JIET 0OYYEHMs] B OCHOBHOM IIKOJE B paMKax
BCEX Ha3BaHHBIX KypcoB. [Ipeanonaraercs, 4To BbITYCKHUK OCHOBHOM IIKOJIbI CMOXKET
CTPOUTH BBICKA3bIBAaHUS U OTPUIIAHUS BBICKA3bIBaHWM, paclio3HaBaTh MUCTUHHBIE U



JIOKHBIC BBICKA3bIBAHWA, IIPUBOAHUTL IHPUMEPbBI W KOHTPIPHUMEPHLI, OBJIAACCT
IMOHATHUAMHU: OIPECACICHUC, aKCHOMa, TCOpEMa, A0Ka3aTCIbCTBO — MW HAYYHUTCA
HCIIOJIB30BaTh UX IIPH BBIITOJIHCHUHN y‘—Ie6HBIX )41 BHCy‘IC6HBIX 3agad.

PABOYASA TPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHKAY. 5 - 6 KIIACCBI

HEJIA U3YYEHUSA YYEBHOI'O KYPCA

[TpuoputeTHBIME LIEAIMH 00YUYEeHHUS MaTEMAaTHKE B 5—0 Kiiaccax sBISIOTCS:

— MpOoAOHKeHUE (OPMUPOBAHUS OCHOBHBIX MAaTEMAaTUUYECKUX MOHITHH (YUCIIO,
BEIMYMHA, TeoMeTpuyeckas ¢urypa), oOecrneynBaromuX IPEEeMCTBEHHOCTh U
HEePCIEKTUBHOCTh MAaTEMATUYECKOT0 00pa30BaHus 00ydaroImuXcs;

— pa3BUTUE HHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN oOydarommxcs,
[IO3HABATEJIbHOM aKTUBHOCTH, UCCJENOBATEIBCKUX YMEHUM, MHTEpECA K U3YYCHUIO
MaTEMaTHKHU;

— MO/IBE/ICHUE O0YyYarolMXCs Ha JOCTYIHOM Jii HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MATEMAaTHKU U OKPYXKAIOILEro MUPa;

— (QopMupoBaHue (PYHKIIMOHAIIBHOM MAaT€MAaTHYECKOW TPaMOTHOCTU: YMEHHS
pacno3HaBaTh MaTEMaTHYECKHE OOBEKThl B pEaJbHBIX JKU3HEHHBIX CHTYalUsX,
MIPUMEHATh OCBOEHHBIE YMEHHUS IJIsl PEIICHHs] MPAaKTUKO-OPUEHTUPOBAHHBIX 3a/ad,
MHTEPIPETUPOBATh MOJYYEHHBIE pe3ylbTaTbl W OLEHUBATh WX HA COOTBETCTBHE
IIPAKTUYECKON CUTYaIUU.

OcCHOBHBIE JMHUU COJEpKAaHMUS Kypca MareMaTUKu B 5—6 Kiaccax —
apudmeTryeckas U reoMeTpuuecKas, KOTOpble pa3BUBAIOTCS MapajlieIbHO, KaKaas B
COOTBETCTBHH C COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCUMO OJHA OT JPYroH, a B
TECHOM KOHTaKTE€ W B3aUMOJAECHCTBUHU. Takke B Kypce€ IMPOHMCXOAHUT 3HAKOMCTBO C
AJIEMEHTaMU aJIreOphl U ONUCATENBHON CTATUCTUKH.

N3ydenune apudmMeTnueckoro mMarepuaga HauMHAETCS CO CHCTeMaTh3allud U
pPa3BUTHUS 3HAHUM O HATypaJbHBIX YMCJIAX, MOJYYECHHBIX B HadaiapbHOU Mukoiie. [Ipu
ATOM COBEPIICHCTBOBAHUE BBIYUCIUTEIBHON TEXHUKH U (OPMUPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHUM COYETACTCS C PAa3BUTHUEM BBIUMCIUTEIBHOW KYJBTYpPbHI, B
YaCTHOCTHU C OOyYEHHEM MPOCTEUIINM TpUEMaM MPUKHUIKUA U OIEHKH PE3yJIbTaTOB
BBIYHCIICHUN. M3ydeHne HaTypalbHBIX YUCEN MTPOJI0JDKAETCA B 6 Kilacce 3HaKOMCTBOM
C HaYAJIbHBIMU MOHSITUAMU TEOPUHU TEITUMOCTH.

Jpyroii KpynHbIi OJI0K B coJiepKaHUH apu(METUUECKON JIMHUH — 3TO JPOOH.
Hauano n3ydennsi 0OOBIKHOBEHHBIX U JIECATHYHBIX APOOEH OTHECEHO K 5 Kiaccy. ITo
MEPBBIM ATanm B OCBOCHHUM ApOOEH, KOrja MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMH
UJesIMU, TMOHATUSIMH TeMbl. [Ipu 3ToM paccMoTpeHre OOBIKHOBEHHBIX IpoOei B
MOJTHOM 00BEME MPEANIECTBYET U3YUCHHIO IECATUYHBIX IPOOei, 4TO 11eJIeco00pa3Ho
C TOYKH 3PEHHUS JIOTUKU W3JIOKEHUS YMCIIOBOW JIMHWUU, KOTJa MPAaBWJIA JECUCTBHUU C
JNECATUYHBIMA JIPOOSIMA  MOXXHO OOOCHOBATh YK€ W3BECTHBIMU aJITOPUTMAMHU
BBITIOJIHEHUS JCHCTBUN C OOBIKHOBEHHBIMHU JIpOOSMU. 3HAKOMCTBO C JECATUYHBIMU
IpOoOSIMU PAaCHIMPUT BO3MOKHOCTU JJIsi TIOHUMaHUS OOYYaIOMIMMUCS MPUKIIATHOTO
IPUMEHEHUSI HOBOM 3allMCH MTPU U3YYEHUH APYTUX MNPEIMETOB U MPU MPAKTUYECKOM
ucrnoyibzoBanuu. K 6 kimaccy oTHec€H BTOpOM 3Tall B M3y4Ye€HUU JApoOel, rie
POUCXOIUT COBEPIICHCTBOBAHME HABBIKOB CPABHEHUSI U MpeoOpazoBaHusi ApooOeid,
OCBOEHHNE HOBBIX BBIYMCIUTEIbHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHUKH BBIYUCIIEHUN,



B TOM YHCJIC 3HAYCHHUI BBIPKEHUH, CONEPKAIMNX U OOBIKHOBEHHBIC, U JACCSITHYHBIC
IpoOH, YCTAaHOBIIEHUE CBS3EH MEXIy HUMH, pACCMOTPEHHUE MPUEMOB pEIICHHS 3a7a4
Ha 1poOu. B Hauane 6 kmacca mpoMCXOAUT 3HAKOMCTBO C TIOHSATHEM TIPOIICHTA.

Oco0eHHOCTHIO N3YYCHHUS TIOJIOKUTEIBHBIX M OTPUIATEIIBHBIX YHUCEN SIBIISETCS
TO, UTO OHU TaK)Ke MOTYT pacCMaTPHUBAThCS B HECKOJIBKO ATaroB. B 6 kiacce B Havaie
n3ydeHus TeMbl «llooXKUTENbHBIE U OTPHUIIATEILHBIC YHCIIa» BBIACIACTCS MOATEMA
«Uenpie uncnay, B paMKax KOTOPOH 3HAKOMCTBO C OTPHUIATENbHBIMH YHCIAMU U
JACUCTBUSIMH C TIOJIOKUTEIBHBIMU M OTPULIATEIBHBIMU YHCIAMH TMPOUCXOIUT Ha
OCHOBE COJIEP)KATEIBHOTO TOAXOAda. OJTO TMO3BOJSET Ha JOCTYIIHOM YPOBHE
MO3HAKOMHTD YUalTUXCS MTPAKTHUYECKH CO BCEMU OCHOBHBIMH MOHSITHSIMH TEMBI, B TOM
Yyuclie M C TpaBWJIaMU 3HAKOB TPU BBIMOTHEHUU apU(PMETHUECKUX JEeHCTBUH.
W3ydenne parroHalIbHBIX YUCENl HA 3TOM HE 3aKOHUYHUTCS, a OyJeT MPOJOJIKEHO B
Kypce anreopsl 7 Kiacca, 4YTo CTaHeT CIAEAYIOLUIUM IPOXO0J0M BCEX MPUHIUINAIBHBIX
BOIPOCOB, TEM CaMbIM pa3JieJIeHHe TPYJHOCTEN 00JeryaeT BOCIpUsATHE MaTepuaa, a
pacnpeziesieHne BO BpEMEHHU CIOCOOCTBYET MMPOYHOCTU MPUOOPETAEMBIX HABBIKOB.

[Ipu oOydeHun penieHHIo TEKCTOBBIX 3aJau B 5—O6 KilaccaX UCHOJIB3YHOTCS
apudmernueckrue npuéMbl perieHns. TeKCTOBBIC 3a7au, pelaemMbie IpU 0TPadOTKe
BBIYMCIIMTEIIBHBIX HABBIKOB B 5—6 Kilaccax, pacCMATPUBAIOTCS 3a1a4M CJIEAYOIINX
BUJIOB:3a7]aud Ha [BIDKEHHE, HAa 4YacTH, Ha TOKyOKH, Ha paboTy #
MIPOM3BOUTEILHOCTh, HA TPOICHTHI, Ha OTHOIICHUsA W mponopiuu. Kpome Toro,
oOyuaroluecs: 3HaKOMSTCS C NMpUEMaMM pelIeHUs 3ajad 1epedopoM BO3MOKHBIX
BapUAHTOB, y4yaTcsi paboTaTh ¢ HHGOPMALIUEH, IPEACTaBICHHON B (hopMe TabIUIl UK
Jarpamm.

B paboueii mporpamMmMe nperycMOTpPEHO (OPMUPOBAHUE MPONENEBTUYECKUX
anreOpanvyeckux TmMpeAcTaBieHWd. bykBa Kak CHMBOJI HEKOTOPOTO 4dHCIa B
3aBHCHMOCTH OT MaTeMaTHYECKOTO KOHTEKCTa BBOJUTCS TOCTeneHHO. bykBeHHas
CHUMBOJIMKA IIMPOKO UCTIOIB3YETCSI MPEXKIE BCETO TSI 3aITMCH OOIINX YTBEPKACHUN U

OpeyIoKEeHUH, (GOopMyJl, B YACTHOCTH IS BBIUMCICHUSI TEOMETPUUYECKUX BEJTUYMH, B
KayeCTBE «3aMECTUTEIIS» YNCIA.

B kypce «MaremaTukm» 5—6 KJ1acCOB MpPEACTaBJICHA HArISAHASI T€OMETPUS,
HalpaBj€HHasT Ha pa3BUTHE OOpPa3HOrO  MBILUICHUS, MPOCTPAHCTBEHHOTO
BOOOpakeHUs1, U300pa3UTENIbHBIX YMEHUN. DTO BaXKHBIN 3Tall B U3yYEHUU T€OMETPUH,
KOTOPBIN OCYIIECTBISIETCS Ha HAarJIAIHO-IPAKTUYECKOM YpOBHE, OIUPAETCs Ha
HarJIsIAHO-00pa3Hoe  MbllUIeHWe oOydarouiuxcs. boinbmiass pojib  OTBOJAUTCSA
IPAKTUYECKOM JESITEIbHOCTH, OTBITY, SKCIIEPUMEHTY, MOJIETUPOBAHMUIO.

OOyuarommuecs 3HAKOMSITCS ¢ TEOMETPUUECKUMHU (PUTypaMH Ha IJIOCKOCTH U B
IPOCTPAHCTBE, C UX MPOCTEUIIMMHU KOH(MUTypalMsIMH, ydarcs HM300pakaTb UX Ha
HEJIMHOBAaHHOW M KJieTyaTol Oymare, paccMaTpuBalOT UX MpocTeillue cBoiicTBa. B
npolecce U3yyeHUsl HarIsiIHOW T€OMETPUU 3HAHMS, MOJYyYEeHHbIE O0YYaIOIIMMUCS B
HaYaJIbHOM IIKOJIe, CUCTEMATU3UPYIOTCS U PACIIUPSIOTCS.

MECTO YYEBHOI'O KYPCA B YHEBHOM IIVIAHE
CornacHo yyeOHOMY MjaHy B 5—6 Kiaccax H3ydaeTcsi MHTErPUPOBAHHBIN
npenMer «MaTtemaTHkay, KOTOPBIA BKIIOYAeT apu(pMETHUYECKHil MaTepual u
HarJsAHY0 T€OMETPUIO, & TAK)KE ITPOTIEIEBTUUECKUE CBEACHUSI U3 aIre0pbl, JJIEMEHTBI
JIOTHKH U Ha4daja ONUCATEIIbHON CTaTUCTHUKHU.
VY4eOHbIi TUIaH Ha U3yYEeHUE MaTEMaTUKU B 5—6 Ki1accax OTBOJUT HE MEHEe
5 y4eOHBIX 4acoOB B HEJIENIO B TEUEHHUE KaXKJI0T0 roia 00ydyeHus, Bcero He meHee 340



y4eOHBIX YacCOB.
COJIEP)XAHUE YYEBHOI'O KYPCA (ITIO 'OAAM OBYUYEHUS)

5 KJIace

Hamypanvnsie uucna u nynp

HartypaneHoe uyucno. Psng HarypanbHbix uyucen. Ywucno 0. H3o0paxkenue
HaTypaJIbHbIX YUCEN TOYKAMH Ha KOOPJIMHATHOMN (YHCIIOBOI) MPSMOM.

[lo3unmonnas cucrema cuucieHus. PuMmckas Hymepanus Kak — IIpuMep
HETO3UI[MOHHOM CUCTEMBI cCUUCIEHUA. [lecaTHuHas cucteMa CUUCIICHHUS.

CpaBHeHHE HaTypallbHBIX YHCEJ, CPAaBHEHHE HATYPAJIbHBIX YHUCEN C HYJIEM.
Cnioco0bl cpaBHeHHsI. OKpYyTIE€HUE HATYPAIbHBIX YHCEIL.

CrnoxeHre HaTypaJbHBIX YHCEJ; CBOWCTBO HYJS IPU CIOKCHHH. BbluMTaHHMe Kak
JeiicTBIE, 00paTHOE CIIOKEHUIO. Y MHOKEHHE HATYpaJIbHBIX YHCEN; CBOMCTBA HYJIS U
€IUHULIBI TpU YMHOXEHHH. JleneHue Kak JAeiicTBUE, OOpaTHOE YMHOXEHUIO.
KoMmoHeHTbl ~ neicTBHi, CBA3b  MexAQy Humu. [IpoBepka  pesyibprara
apupmeTnyeckoro nenctBus. IlepemecTuTenbHOE M COYETATENIbHOE CBOWCTBA
(3aKOHBI) CJHOXEHUSI M YMHOXCEHMsI, pacHpeleIUTEeIbHOE CBOMCTBO (3aKOH)
YMHOKEHHUS.

Hcnonp3oBanue OykB Ajii 00O3HAUYEHHs HEU3BECTHOTO KOMIIOHEHTAa M 3alMCU
CBOMCTB apu(METUUYECKUX JACHUCTBUH.

Jlenurenu u KpaTHBIE YMCIa, pa3JIoKEHUE HAa MHOKUTENM. [IpocTeie U coCTaBHBIE
yucna. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTKoM.

Crenenp ¢ HaTypaJlbHBIM MOKA3aTENEM. 3alUCh YMCIA B BUJIE CYMMbI Pa3psaHbIX
CJIaracMbIX.

UucnoBoe BbIpakeHUE. BbIUMCIeHNE 3HAYEHWU YHCIIOBBIX BBIPAXKEHUM; MOPSIOK
BBIITOJTHEHUS NEeUCTBUU. VICTIOJIb30BaHWE NPU BBIYMCIEHUAX IMEPEMECTUTEIBHOTO U
COYETATEIbHOIO CBOMCTB (3aKOHOB) CJIIOXKEHUS MU YMHOXEHUS, PacHpeleIuTeIbHOIO
CBOKCTBA YMHOKECHHUSI.

Jlpoou
[Ipencrabienue o apodbu Kak crocoOe 3amucu 4acTu BeduduHbl. OOBIKHOBEHHBIE

npobu. [lpaBuibHBIE M HempaBuiibHBIC apoOu. CMeliaHHas ApoOb; MPECTaBICHHUE
CMEIIIaHHOU JIpoOU B BUJIE HEMIPABWIILHOM APOOU U BBIJCICHHUE 10N YacTH Ynciia U3
HenpaBuwibHOU JpoOu. M3o0paxkenue apobeil ToukamMM Ha YKUCIOBOM MPSIMOIA.
OcHoBHOe cBoicTBO apobu. Cokpaienue apobei. Ilpuenenne apodu K HOBOMY
3HameHaTeno. CpaBHEHUE APOOEil.

CrnoxeHve MW BBIUMTAHHE ApoOed. YMHOXEHUE U JieJieHHe JpoOeil; B3auMHO-
oOpaTHbie Ipodu. HaxoxaeHue 4acTu 1eaoro v 1eyioro mo ero 4YacTu.

Hecatuunas 3anuck JpooOeit. IlpencraBieHuwe AecATUYHOM JpoOW B  BUIE
00bIKHOBEHHOU. M300paxkeHne NeCATUYHBIX APOOEH TOUKaMU Ha YUCIOBOM MPSIMOA.
CpaBHeHHE JECATUYHBIX APOOEi.

Apudmernueckre ASUCTBUS C ECATUYHBIMU Apo0siMu. OKpYyIJIeHHE IECSITHUYHBIX
Tpo0ei.

Peuwienue mexcmoewix 3a0au
Pemenue TekCTOBBIX 3amau apI/I(I)MeTI/I‘IeCKI/IM crocobom. PemieHune jormdeckux



3a1a4. Pemienue 3aga4 nepedOpoM Bcex BO3MOKHBIX BApHAHTOB. Mcrionb30BaHuEe IpH
pelIeHnH 3a7a4 TabJIUI U CXEM.

Pemenue 3amau, comeprkaniux 3aBUCUMOCTH, CBS3bIBAIOIINE BEIUYUHBI: CKOPOCTD,
BpeMsi, PacCTOsIHUE; 1I€HA, KOJUYECTBO, CTOMMOCTh. EAMHUIIBI M3MEpPEHUs: MacCCHI,
00bEMa, I1IEHBI, PACCTOSHUS, BpeMEHH, CKopocTdh. CBs3b MEXIy €IUHHUIIAMU
U3MEPEHUS KaKI0U BEJIMUUHBI.

Pemrenre 0oCHOBHBIX 3aj1a4 Ha JIPOOH.

[IpencrapiieHre TaHHBIX B BUE TAOJMII, CTOJIOYATHIX JUATPAMM.

Haznaonasn zeomempus

Harnsigueie npeacrabiienus 0 purypax Ha mOCKOCTH: TOYKA, IpsiMasi, OTPE30K, Iy,
yIoJi, JIOMaHasi, MHOTOYT'OJIbHUK, OKPYKHOCTb, KpYT. YT0J. [IpsMOn, OCTphI, TYIOMN
Y Pa3BEPHYTHIN YIJIBL.

JlnuHa oTpe3ka, METPUYECKUE EOWHMIbI JUIMHBL. [[1MHA JIOMaHOW, IMEepUMeETp
MHOTI'OYTOJIbHUKA. MI3MepeHune 1 MoCTpOSHUE yIJIOB C IOMOLIBIO TPAHCIIOPTUPA.

Harnsanele mnpencraBieHus o (urypax Ha IJIOCKOCTH: MHOTOYTOJIBHUK;
PSIMOYTOJILHUK, KBAJIpaT; TPEYTrOJIbHUK, O PABEHCTBE (PUTYD.

N3o0paxxenne ¢uryp, B TOM uyuciae Ha kierdatoil Oymare. Iloctpoenue
KOH(MUTypaluii U3 4YacTed MPsIMOM, OKPYKHOCTHM HAa HEJIIMHOBAHHOW M KJIETYATON
Oymare. VMcnosnib30BaHuE CBOMCTB CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBaJIpaTa.

[momans  OpsAMOYrojibHMKA YW MHOTOYIOJIBHUKOB,  COCTaBJIEHHBIX W3
NPsIMOYTOJILHUKOB, B TOM 4YHCJe (uUryp, u300pax€HHBIX Ha KJIEeT4aToOW Oymare.
Ennaunne! usmepeHus rmiomanu.

Harnsianele mpencraBieHus O MPOCTPAHCTBEHHBIX (UTYpax: MPSMOYTOJIbHBIN

napajuiesienunes, KyO, MHOTOTPaHHHKHU. N3o6pakenue MPOCTENIINX
MHOTOTpaHHUKOB. Pa3BépTkum kyba wu mapamtenenunena. Coznanue Mojenen
MHOTOTPaHHUKOB (13 OyMaru, mMpoOBOJIOKH, TJIACTUIIMHA U JIp.).

O0BEM TPSMOYTOJILHOTO Mapajuienenumnena, kyoa. Enunuiiel nusmepenns oobEMa.

6 Ki1acc

Hamypanovnsie uucna

ApudpmeTnueckue JEUCTBUS C MHOTO3HAUYHBIMH HATYpPaJIbHBIMU  YHCIIAMHU.
YuciioBble BBIPAXKEHUS, MOPSAOK AEUCTBUH, UCIIOJIb30BaHUE CKOOOK. Mcnonb3oBanue
IIPY BBIYHCIICHUAX IIEPEMECTUTENIBHOIO U COYETATEIIbHOIO CBOMCTB CIIOKECHUS U
YMHOEHUS, pacCIpPeIECIUTEIbHOIO CBOMCTBA YMHOXKEHUSI. OKpYTIIEHUE HATypAIbHBIX
YuUCenl.

JlenuTenu ¥ KpaTHbIE YUCia; HauOOIbIITUN OOIIMM NeIUTENIb U HAaMMEHbIIIee 00IIee
KpaTtHoe. [[enuMocTb CyMMBbI U TIPpOU3BeAeHUA. [[eeHrne ¢ 0cTaTKoM.

Jlpoou
OObIKHOBEHHass JpoOb, OCHOBHOE CBOMCTBO JIpoOM, COKpaIlleHHEe JpoOei.

CpaBHeHue U ynopsaoduBanue apoOeil. Pemenue 3amay Ha HaXOXJAEHHWE YacTH OT
IEeJOT0 W IEeJIorT0 1o ero 4yactu. JlpoOHoe dYHuciao Kak pe3yJbTar JIeJICHHUS.
IIpencraBienue necATUYHON poOW B BUAEC OOBIKHOBEHHOM JPOOM M BO3MOXKHOCTH
npeAcTaBieHnus] OOBIKHOBEHHON IpoOU B BHJIE JAECATUYHOM. JlecsaTHuHble OpoOu U
MeTpuyeckas cuctemMa Mep. ApupMeTHUuecKrue JTEUCTBUS M YUCIIOBBIC BBIPAKEHUS C



OOBIKHOBEHHBIMU U JAECSITHUHBIMH IPOOSIMHU.

Otnomenue. Jlenenue B 1anHOM oTHomeHNH. Macmtal, nponopius. [Ipumenenue
IIPONIOPLIMM NPH PEILICHUH 3a1a4.

Ilonatne mpoueHTa. BeryuciaeHue NpoUEHTa OT BEJIWYMHBI W BEIWYMHBI 10 €€
MIPOLICHTY. BhIpakeHHe NPOLIEHTOB AECATUYHBIMH Jpo0sMU. Pemenue 3agady Ha
IIPOLIEHTHI. BhIpakeHUE OTHOLIEHUS BEJIMYMH B MPOLICHTAX.

Ilonosxcumenvuvie u ompuyamenbHvie YuUcia

[lonoxutensHple W oTpunarenbHble uucia. Llemsle yucna. Mopyne uyucna,
reoMeTpuyecKkas HHTeprnpeTanuss Monyis uyucina. M3oOpaxenue uyucen Ha
KOOPAMUHATHOM IIPAMOM. YHCIIOBBIE TPOMEKYTKHU.

CpaBuenue umcen. ApupMeTHUECKHE JACUCTBUA C TMOJOXKUTEIbHBIMU U
OTpULIATEILHBIMHU YUCIIAMHU.

[IpssMoyrosibHast cucTeMa KOOPAMHAT Ha IUIOCKOCTU. KoopAauHaThl TOYKM Ha
IUIOCKOCTH, abcuucca u opauHata. [loctpoenue Toyek u (GuUryp Ha KOOPAMHATHOM
IIJIOCKOCTH.

bykeennvie svipasicenun

[Ipumenenne OyKB IJIsl 3alIUCHM MATEMaTHYECKUX BBIPAXKEHUN M MpPenIoKEHUI.
CpoiictBa apudmeTnueckux JeHCTBUA. DByKBEHHBIE BBIDRXEHUS M YHCIOBBIC
IIOJCTAaHOBKU. DYyKBEHHBIE pPABEHCTBA, HAXO0XKICHUE HEHU3BECTHOIO KOMIIOHEHTA.
@opMyibl; (HOpMyJIBl EpUMETpPa U IUIOMIAAN MPSAMOYTOJIbHHMKA, KBajapaTa, o0bEMa
napajuienenuneaa u Kyoa.

Pewenue mexcmoswoix 3a0au

Pemenne TekcTOBBIX 3a/ad apuMETHUYCCKUM CIOCOOOM. PerieHue J0oTHMYecKuX
3a1a4. Pemmenue 3a1au mepebopoM BCeX BO3MOKHBIX BAPHUAHTOB.

Pemenue 3anay, copeprxaiiux 3aBUCUMOCTH, CBS3BIBAIOIIUX BEIUYHUHBI: CKOPOCTb,
BpEMsi, PacCTOAHHUE; 1I€HA, KOJUYECTBO, CTOMMOCTh; IMPOU3BOAUTEIBHOCTh, BpEMS,
00bEM paboThl. ENMHUIBI M3MEpPEHHUs: MacChl, CTOUMOCTH; PAaCCTOSIHUSI, BPEMEHHU,
ckopocTH. CBs3b MEXAY €AMHUILIAMU U3MEPEHUS KaXK/I0M BEJTUYUHBI.

Pemienune 3amad, CBS3aHHBIX C OTHOIIEHHWEM, MPOMOPIHUOHAIBLHOCTHIO BEJIMYMH,
MPOIICHTAMU; PEIIEHUE OCHOBHBIX 3a/1a4 Ha JIPOOU U MPOIEHTHI.

OueHnka W  TOpPUKUIKA,  OKPYTJEHHE  pe3yJsbTaTta.

CocrapieHue OYKBEHHBIX BBIPKEHHM MO YCIOBUIO 33J1a4H.

[IpencraBieHre JaHHBIX ¢ TOMOIIBIO Tabmmm W amarpamm. CroiOdaThie
JTyarpaMMbl: YT€HHE U MTOCTpoeHue. UTeHHE KPYTroBbIX AUarpaMm.

Haznaonasa zeomempusn

Harnsansle npeacTtaBieHus o purypax Ha IiIOCKOCTHU: TOYKA, MpsiMasi, OTPE30K, JyY,
YTOJ1, JIOMaHast, MHOTOYT'OJIbHUK, YETBIPEX YT OJIbHUK, TPEYTOJIbHUK, OKPY’KHOCTB, KPYT.

B3anMHoe pacnonokeHue ABYX NPSIMBIX Ha IUIOCKOCTH, MapajulesIbHbIE NPSMbIE,
MEePIEHANKYJIAPHbIE MpsAMble. M3MepeHne paccTOsHUNA: MEXKIY ABYMs TOYKaMHU, OT
TOYKH JI0 IPSIMOM; IJTMHA MapIlIpyTa Ha KBAAPATHOM CETKE.

N3mepeHne U MOCTPOEHHUE YTII0B € MOMOLIBIO TPAHCIIOPTHPA. BUIBI TPEYTrOIBHUKOB:
OCTPOYTOJIbHBIN, IIPSIMOYT OJIBHBIN, TYHOYTOJIbHBIMH; paBHOOEIPEHHBIIH,
PaBHOCTOPOHHUI. YeTbIpEXYTOJIbHUK, IpPUMEPBI YETBIPEXYTOJIbHUKOB.
[IpsAMOYTOJIBHUK, KBaJpaT: UCIOJIb30BAHUE CBOWCTB CTOPOH, YIJIOB, JAWAroHajei.
N3o0pakenne reoMeTpuieckux GUTyp Ha HETMHOBAHHON OyMmare ¢ MCIOIb30BaHHEM



LHUPKYJIS, IMHEHKH, YTOJIbHUKA, TpaHcnopTupa. [locTpoenus Ha kieTuaToit Oymare.

[lepumerp mHorOyrompHuka. lloHATHe muomaau (GUIyphl; €IUHULBI U3MEPEHHS
riomaay. [Tpubmmxénnoe namMepenue miomaay Guryp, B TOM 4McCiie Ha KBapaTHOU
cetke. [IpnbimxénHoe n3MepeHue JJIMHbBI OKPYKHOCTH, IIJIOIIAAN KPyTa.

CummeTpus: UEHTpalibHas, oOceBash W 3epKanbHas cuMmerpuu. IlocTpoenue
CUMMETPUYHBIX QUTYP.

Harnsgaeie nmpencraBieHus O MPOCTPaHCTBEHHBIX GUTYpax: Mapajvieienume, Kyo,
npu3Ma, TupaMuaa, KOHyC, HWIMHAD, map u cepa. M300paxkeHre npocTpaHCTBEHHBIX
¢uryp. Ilpumepbl pa3BEPTOK MHOTOIPAHHHMKOB, IWIMHIApPAa W KoHyca. CoznaHue
MoOJIeTIeil MPOCTPaHCTBEHHBIX (puryp (13 Oymaru, mpoOBOJIOKHU, TUIACTUIIMHA U JP.).

[lonsitue 00BEMA; enuHUIBI U3MEpeHus o0bEmMa. OO0BEM MPAMOYTOIHLHOTO
napasuiesenunesna, Kyoa.

IHJIAHUPYEMBIE IPE/IMETHBIE PE3YJIbTATBI OCBOEHUSA
PABOYEM ITPOT'PAMMBI KYPCA
1O I'OAAM OBYUYEHUSA)

OcBoenue yueOHOro kypca «MaTtemaTuka» B 5—~6 Ki1accax OCHOBHOM IIKOJIbI
JIOJDKHO 00OecreunBarh JOCTHXKEHHE CISAYIOIIUX MPEeIMETHBIX 00pa3oBaTelbHbIX
pEe3yIabTaTOB:

5 kJace
Yucna u éviuucnenusn

* JloHuMaTh U IPAaBUIBHO YNOTPEOIATh TEPMHUHBI, CBSI3aHHBIE C HATYPaJIbHBIMU
YUCJIaMH, OOBIKHOBEHHBIMH U J€CATUYHBIMU IPOOSIMH.

* (CpaBHHBAaTh U YIIOPSIA0YMBATH HATYpalbHbIEC YK CIIA, CPABHUBATH B TPOCTEUILINX
City4asix OOBIKHOBEHHbBIE IpOOH, AECATUUHBIE JPOOH.

* (COOTHOCUTBH TOUKY Ha KOOPJAMHATHOM (YUCIOBOM) MPSMOM C COOTBETCTBYIOIIUM
el yucioM U M300paXkaTh HaTypajibHbIE YHMCIIa TOUKAMU Ha KOOPJIMHATHOU
(4MCIIOBOM) MPSMOM.

* BpIoNHATh apumeTHdecKkue ACHCTBUS C HATypaJbHBIMHU YHUCIAMH, C
OOBIKHOBEHHBIMU JPOOSIMU B MPOCTEUILINX CITydasiX.

* BEIIOJHATh NPOBEPKY, NPUKUAKY PE3YJIHTATA BEIYUCICHUI.

*  OKpyIJIsaTh HATYpaJIbHbIC YHCTIA.

Pewenue mexcmoewix 3a0au

* Pemare TEKCTOBbIE 3aJaud apUPMETHUECKHUM CIOCOOOM U C IOMOIIBIO
OpPraHU30BAHHOT'O KOHEUHOTO 1epedopa BceX BO3MOKHBIX BAPHAHTOB.

* PemaTe 3a1a4yd, COJEp)KAILIWE 3aBUCUMOCTH, CBS3BIBAIOLIIUE BEJIUYHMHBL:
CKOpOCTbB, BpEMsl, paCCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOUMOCTD.

* lcnonb30BaTh KpaTKUE 3aMHUCH, CXEMBbI, TaOJIUIbI, 0003HAYEHUS MPU PEUICHUN
3a1ad.

* ]losp30BaThCSA OCHOBHBIMHU €MHUIIAMU U3MEPEHUS: LIEHbI, MACChI; PACCTOSHUA,
BPEMEHHU, CKOPOCTH; BBIPAXKAaTh OJJHU €AUHUIIbI BEIMYUHBI YEPE3 APYTHE.

* JI3BieKkaTh, AHAJIU3UPOBATH, OLIEHWBATH WH(POPMALUIO, MPEICTABICHHYI B
Tabnuie, Ha cToj04YaTod auarpaMMe, MHTEPIPETHPOBATH MNPEICTaBICHHBIC
JAHHBIE, UCITOJIb30BaTh JAHHBIE IIPU PEILICHUH 3a/1a4.

Haznaonasn zeomempusn

* [losp30BaThCA TE€OMETPUUYECKUMHU IOHATHUAMU: TOUYKA, NpsAMas, OTPE3OK, Jyd,

yroJI, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT.



[IpuBomuTh, TpUMEphl OOBEKTOB OKPYXKAIOIIETO MHPA, HMEIOMHX (HopMy
M3YyYEHHBIX TEOMETPUIECKUX puryp.

Hcnonb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C yIJaMH: BEpIIMHA CTOPOHA; C
MHOTOYTOJIbHUKAMU: YTOJI, BEpIINHA, CTOPOHA, JUArOHANb;, C OKPY)KHOCTBIO:
paanyc, TuaMeTp, IICHTP.

N300paxaTh W3Y4YCHHBIE T'e€OMETpHUYECKHe QUTYphl Ha HEIWHOBAHHOW W
KJIETYaTOW OyMare ¢ MOMOIIBIO UPKYJIS U JINHEHKH.

Haxomuth AJIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHUEM C ITOMOIIBIO
JTUHEHKH, CTPOUTH OTPE3KH 3aIaHHOM JUTHHBI; CTPOUTH OKPYKHOCTH 3aJaHHOTO
panuyca.

Hcrnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSMOYTOJBHUKA, KBaJpaTa JJIs UX
MMOCTPOEHUS, BEIYUCIICHUS TUIOIIAIH U TIEPUMETPA.

Boluucnsate mepuMmerp U IUIOMIAAh KBajApara, MPsSIMOYToOJIbHHKA, (QUTYp,
COCTaBJICHHBIX M3 MPSIMOYTOJLHUKOB, B TOM YHCIIe QUTYP, H300paKEHHBIX Ha
KJIeT4aTon Oymare.

[Tonb30BaThCd OCHOBHBIMH METPUYECKUMHU CIAMHHUIIAMU HU3MEPEHUS JIJTUHBI,
TUTOIIAIM; BBIPAXKaTh OJIHU €IUHUIIBI BEJIMUYMHBI Uepe3 IpyTrue.

Pacnio3naBaTh napauienenumnea, Kyo, HCIoJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA,
pedpo TpaHb, U3MEPEHUS; HAXOAUTh U3MEPEHUS apalljiesienunena, Kyoa.
Boruncnate 00bEM  Ky0Oa, mMapajuienenuresa IO 3aJaHHbIM - H3MEPEHHUSIM,
MOJIB30BATHCS SAMHUIIAMHU U3MEPEHUS 00bEMA.

Pemates HecnmoxHBIE 3a/ladyd HAa W3MEPEHHE TEOMETPUYCCKUX BEIMYMH B
MPAKTUYECKUX CUTYyaIHsIX.

6 KiIace

Yucna u evtuucnenus

3HaTh M TMOHUMAaTh TEPMUHBI, CBSA3AHHBIC C PA3IMYHBIMUA BUJAMH YHUCEN U
crnoco0aMu MX 3aMKCH, NEPEXOAUTH (€CIH 3TO BO3MOXKHO) OT OJHOU (hopMmbI
3aIlMCH YMUCIa K IPYyTroi.

CpaBHHBaTh U yHOPSAJOYMBATH LIEJIbIE YUCIIA, OOBIKHOBEHHBIE U JIECATUYHBIE
IpoOu, CpaBHUBATH YKCJIa OJTHOTO U Pa3HbIX 3HAKOB.

BreinonHaTh, coueras YCTHbIE M NHChMEHHBIC MNPUEMBI, apudmeTnyeckue
JEUCTBUS C HATypadbHBIMH ¥ IICJIBIMA YHCJIaMH, OOBIKHOBCHHBIMH U
JECATUIHBIMH TPOOSMHU, TTOJIOKUTEITHHBIMUA U OTPUIIATEITLHBIMHU YUCIIAMHU.
Brruncnars 3Ha4eHUs! YUCITOBBIX BBIPAKEHUM, BBIMOIHATh TPUKUIIKY U OLEHKY
pe3ynbTaTa BEIYMCIICHHM; BBITIOHSITH MPE0OPA30BAHMS YUCIOBBIX BBIPAKCHHIMA
Ha OCHOBE CBOMCTB apu(PMETHUECKUX JICHCTBHIMA.

CoOTHOCUTH TOUKY Ha KOOPJIMHATHOM MPSIMOI C COOTBETCTBYIOIIUM €11 UM CIIOM
U M300pakaTh 4Kclia TOYKAMU Ha KOOPJAMHATHOM MPSIMOM, HAXOAUTh MOAYJIb
yucna.

COOTHOCUTh TOYKH B IPSIMOYTOJBHOM CHUCTEME KOOPAMHAT C KOOPJAWHATAMH
3TOU TOYKH.

OKpyTJIsTh LENbIE YKCia U IeCATUYHBIE IPOOU, HAXOAUTh MPUOIMKEHUS YUCE.

Yucnoevie u 6yKGeHHble GbIPAIICCHUA

Ilonumates u yrIOTpe6J'I$ITL TCPMUHLBI, CBA3AHHBLIC C 3aIlIMCbIO CTCIICHW 4YHKCJIA,
HaxXOoAWUTb KBaApaT U KY6 qyuciaa, BBIYUCIIATh 3HAYCHUA YU CIIOBBIX Bpr&)I(GHHﬁ,
CoACpiKaluX CTCIICHU.

[Tonp3oBaThCs IIpU3HaKaMH ACJIUMOCTH, paCKIaAbIBaATh HATYPAJIbHLIC YKUCJIa HA



POCTHIE MHOXKHUTEIIH.

[Tonp30oBaThCS MacITabOM, COCTABIIATH IPOMTOPIIMH U OTHOIIICHUSI.
Ncnonb3oBath OyKBBI AJi1 0003HAYEHUS YUCEI MPHU 3aMUCU MaTeMaTHYECKUX
BBIPAKEHUM, COCTABJISITh OYKBEHHBIE BBIpaXEHUS U (HOPMYJIbl, HAXOJUTh
3HaUYCHUS OYKBEHHBIX BBIPAXKEHUH, OCYIIECTBIISISI HEOOXOUMBbIE MOJCTAHOBKU
U TIpeoOpa3oBaHUsL.

Haxonutb HeM3BeCTHBIN KOMIIOHEHT PABEHCTBA.

Pewenue mexcmoewix 3aoau

Pemars MHOrOIIaroBbi€ TEKCTOBEIE 3aJa4un apI/I(bMCTI/ILICCKI/IM CITOCOOOM.
Pematn 3aJ1a4u, CBA3AHHBIC C OTHOILICHUCM, ITPOMMOPIHNOHAJIbHOCTBIO BCJIMINH,

MPOLIEHTAMM; pelIaTh TP OCHOBHBIE 33Jja4M Ha IPOOH U IPOLIEHTBHI.

Pemare 3amaun, coaep:kamme 3aBUCHMOCTH, CBSA3BIBAIOIINE BEJIIMYMHBIL:
CKOpPOCTb,  BpE€Ms,  pAacCTOsHME,  I1I€HA,  KOJIWYECTBO,  CTOUMOCTBH;
IPOU3BOAUTENBLHOCTb, BpeMs, 00bEMa pabOThI, UCHOIb3Ys apu(PMETUUECKHUE
NEUCTBUSA, OLEHKY, IPUKUIKY; II0Jb30BAaThCAd CIWHHULIIAMHM HW3MEpPEHUs
COOTBETCTBYIOIINX BEITUYMH.

CocTaBnsTh OyKBEHHbIE BBIPAXKEHUS 10 YCIOBHIO 3a]IaUH.

N3Bnekats wuHOpManuio, NPEeACTaBICHHYIO B TaONuIaX, Ha JMHEHHOM,
CTOJIOUATON WJIM KPYTOBOM JAMAarpamMMmax, MUHTEpPIPETUPOBATH MPEACTABICHHbBIE
JAHHBIE; UCIIOJIb30BaTh JAHHBIE IIPU PEIICHUH 33/1a4.

[IpeacTaBnsaTe MHGOPMALIMIO C MOMOIIBIO TAOJUIL, JUHEHHOW M CTOIO0YATON
IarpaMM.

Haznaonasa zeomempus

[IpuBoauTh mpuUMEpbl OOBEKTOB OKPYXKAIOLIETO MHpa, HMEIIIUX (opMmy
M3YyYEHHBIX T€OMETPUUECKHX IJIOCKUX M MPOCTPAHCTBEHHBIX (PUTYD, TPUMEPHI
PaBHBIX U CHMMETPUYHBIX (DUTYP.

N300pakaTh ¢ TOMOIIBIO IUPKYJIS, IMHEUKH, TPAHCIIOPTHPA HA HETMHOBAHHOU
M KJIeTyaTol Oymare HW3y4YeHHbIE TIUIOCKHE TIe€OMETpUYECKHe QUrypsl u
KOH(UTypaluu, CHMMETPUYHBIE (PUTYPBHI.

[Tonb30BaThCAd FrEOMETPUYECKUMHU MOHSATUSMH: PABEHCTBO (DUTYp, CUMMETPHS;
HCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHUMMETPHEN: OChb CHMMETPHH,
LHEHTP CUMMETPHH.

HaxoauTe BenTMYMHBI YIJIOB U3BMEPEHUEM C IMIOMOIIBIO TPAHCIIOPTUPA, CTPOUTH
YIJIBl 33JaHHOM BEJIMYMHBI, TOJIb30BATHCS IPU PELICHWM 3a4a4 IPajyCHOMN
MEpPOU YIJIOB; PACIO3HABATh HA YEPTEXKAX OCTPBIN, MPSIMOM, Pa3BEPHYTHIM U
TYIIOU YIJIBI.

Bpruncnare IMHY JIOMaHOM, IEPUMETP MHOTOYTOJIBHUKA, ITOJIb30BaThCS
€MHUIAMU U3MEPEHHUS JJIMHBI, BBIPAXKATh OJHU €AUHULIBI U3MEPEHUS JJTUHBI
yepes Apyrue.

Haxonute, ncnomne3yst 4epTERKHbIE HUHCTPYMEHTBI, PACCTOSIHUA: MEXAY IBYMs
TOYKaMH, OT TOUYKHU 0 NPSIMOM, JIMHY ITyTH HA KBAAPAaTHOM CETKE.

Boruucnsate  minomans  (GUryp, COCTaBIEHHBIX U3  NPSIMOYTOJIbHUKOB,
UCIIOJIb30BaTh pa30MeHue Ha TMPSMOYTOJIbHUKHU, HAa paBHbIE (QUIYDHI,
NOCTPauBaHHUE N10 MPSMOYTIOJIbHUKA; IOJIb30BAThCSI OCHOBHBIMU €IWHHUIAMU
M3MEPEHNs IUJIOIIAIN; BBIPAXaTh OJHU €IMHHIBI U3MEPEHUS IUIOIIAIN Yepe3
Ipyrue.

Pacrio3naBaTh Ha MOJENAX W HM300pPAKEHUSAX NUPAMUIY, KOHYC, IMIIMHID,
MCIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIMHA, peOpO, TpaHb, OCHOBaHHE, pa3BEPTKA.



* J300paxkaTh Ha KJIETYaTOM Oymare NpsSMOYTOJIbHBIN Mapayieenune].

* Bpuuciiath 00bEM NPSMOYTOJIBHOTO Mapaienenumneaa, Kyda, moab30BaThCs
OCHOBHBIMM €IMHHULIAMU H3MEpPEHUs1 00bEMA; BbIpaXaTb OJHU EIUHULIBI
U3MepeHust 00bEMa yepes Ipyrue.

* Pemarb HECIOXHBIE 3a7a4M HA HAXOXKICHHE T€OMETPUYECKUX BEIUYUH B
IIPAKTUYECKUX CUTYALHSIX.

PABOYASA [TIPOTPAMMA YYEFHOI'O KYPCA
«AJITEBPAy». 7—9 KJIACCBbI

HNEJIN U3YYEHUA YYEBHOI'O KYPCA

AnreOpa sBiSIETCS OJHMM U3 OIOPHBIX KYpPCOB OCHOBHOM IIKOJBI: OHA
o0OecreynBaeT M3y4yeHUE IPYrUX JUCLUUILUIMH, KaK €CTECTBEHHOHAYyYHOIO, TaK H
IYMaHUTApHOTO LIUKJIOB, €€ OCBOEHHE HEOOXOAUMO IS MPOJIOJDKEHHS 00pa30BaHus U
B IOBCEIHEBHOW >XM3HU. Pa3BuThe y 0OydarImMXCid HAyYHBIX MPEACTABICHHUM O
IPOUCXOXKJIEHUU U CYUIHOCTU airedpandyeckux aOCTpaKlMid, crocoOe OTpakeHUs
MaTeMaTUYECKOM HAyKOM SIBJICHUW W TPOILIECCOB B MPHUPOJEC U OOIIECTBE, POJIU
MaTeMaTUYECKOro MOAECIMPOBAHUS B HAYYHOM NIO3HAHUU U B IPAKTUKE CIIOCOOCTBYET
(OopMUPOBAHNIO HAYYHOTO MUPOBO33PEHUS U KAYECTB MBIIICHUS, HEOOXOAUMBIX AJIs1
ajjanTalui B COBpeMEeHHOM 1UuppoBoM ob1iecTBe. M3yueHue anredpbl €CTECTBEHHBIM
oOpa3zoMm oOecrieunBaeT pa3BUTHE YMEHHUS HAOIOAaTh, CpaBHUBAaTh, HAaXOAWUTH
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILJIEHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCHCTBUSL U BBIBOJBI, (OPMYIHUPOBATH
yTBepkaeHus. OcBoeHue Kypca ainreOpbl oOecleurMBaeT pa3BUTHE JIOTUYECKOTO
MBIIUICHUS OOYYaloIUXCSA: OHU HCIOJNB3YIOT JEAYKTHUBHbIE M WHAYKTHUBHBIC
paccykJieHus, oO0O0OIIeHHe W KOHKPETH3alluio, abCTparupoBaHHE W aHAJIOTHIO.
OOyuenue anreOpe TMpeanoyiiaraeT 3HAYUTENBHBIM O00BEM  CAMOCTOSITEIHHOM
JESTeIbHOCTH ~ O0yYaroluuxcs, IMO03TOMY CaMOCTOSATEIbHOE pelleHHe 3ajaad
€CTECTBEHHbIM 00pa3oM SBISETCS pealu3alueil eATelbHOCTHOrO MPUHLHUIA
oOyJeHHUS.

B crpykrype mporpammbl ydeOHOro Kypca «AnireOpa» OCHOBHOW IIIKOJIBI
OCHOBHOE€ MECTO 3aHHUMAIOT COJEPKATEIBbHO-METOANYECKHE JuHUU: «Yucna wu
BBIYHCIICHUS»; «AJreOpandeckue BBIPAKCHUSN»; «YPaBHEHUS W HEPABCHCTBAY;
«Dynkuuny. Kaxnast u3 3TuX cofepkareabHO-METOUYECKUX JIMHUM pa3BUBAETCS Ha
MNPOTSKEHUHM TPEX JIeT M3YyUeHHUsl Kypca, €CTECTBEHHBIM 00pa3oM MeperuieTasich U
B3aMMOJIEUCTBYS C JAPYTUMH €ro JUHUSMU. B Xoje u3ydeHus kypca oO0yyaromumces
MPUXOJAUTCS JIOTMYECKU PACCY’KIaTh, HMCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBII
A3bIK. B CBsI3M € 3TUM 11e71ec000pa3HO BKIIIOUUTHh B IPOrpPaMMy HEKOTOPBIE OCHOBBI
JIOTUKH, MIPOHU3BIBAIOIIME BCE OCHOBHBIE pa3/Ieiibl MAaTEMaTHUYECKOI0 00pa30BaHUs U
CIOCOOCTBYIOLIME  OBJAJCHUIO  OOyYaIOIIUMHUCS  OCHOB  YHHBEPCAJIHHOTO
MaTEMaTUYECKOTro s3bIKa. TakuM 00pa3oM, MOXKHO YTBEPKIATh, UTO COAEPKATEIHHOM
U CTPYKTYPHOU OCOOEHHOCTBIO Kypca «Anre0pa» SIBISETCS €ro MHTETPUPOBAHHBIN
XapaKTep.

Conepxxanne nuHUM «Yucna W BBIYHMCIEHUS» CIYXUT OCHOBOW ISt
JanbHENIIero MU3y4yeHus MaTeMaTHUKH, CIOCOOCTBYET PAa3BUTHIO Yy OOYyYarOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHHs MOJIb30BAaThCS aNTOPUTMAMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX i TOBCEIHEBHOU
KU3HU. PazBUTHE NOHATHS O YKHCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PAllMOHAIIBHBIMU U



UPPAMOHATILHBEIMU YKCIaMu, (OPMHUPOBAHUEM TPEACTABICHUN O JTEHUCTBUTEIHHOM
qricie. 3aBepIIeHrne OCBOSHUS YMCIIOBOM JIMHUU OTHECEHO K CTapIlieMy 3BeHY 00IIIero
o0pazoBaHMs.

Coneprkanue AByX alreOpandecKuX THHUNA — «ANTeOpandecKie BRIPKCHUS

U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO Yy OOyYaroUIuxcs
MaTEeMaTHYeCKOro ammapara, HEOOXOAMMOTro [JIsl pelIeHHs 3aJad MaTeMaTHKH,
CMEXHBIX IIPEAMETOB M IPAKTUKO-OPUEHTUPOBAHHBIX 3aJa4y. B OCHOBHOW IIKOJE
yueOHBI MaTepuasl TPYIIUPYETCs BOKPYT pallMOHAJIBHBIX BhIpaXKeHUMl. Anredpa
JEMOHCTPUPYET 3HAYEHUE MATEMATHKH KaK SI3bIKa JUJIS IOCTPOCHUS MAaTEMATUYECKUX
MOJIeJIel, ONMUCaHMs MPOLECCOB U SBJICHUN pealbHOro Mupa. B 3amaunm oOydeHus
anredpe BXOIAT TakXKe JalbHEWIee pa3BUTHE AJITOPUTMHUECKOTO MBIIIJICHUS,
HEOOXOAMMOI0, B YaCTHOCTH, JUIsI OCBOCHHUS Kypca HMH()OPMATHKH, U OBJIAJCHHE
HaBBIKAMU JIETYKTUBHBIX paccykaeHui. [IpeodpazoBanne CUMBOIBHBIX (POPM BHOCUT
CBOM crnenu@uueckuid BKJIaJ B PAa3BUTUE BOOOPAKEHUS, CHOCOOHOCTEH K
MaTeMaTUYeCKOMY TBOPUYECTBY.

Conepxanne QyHKIMOHAIBHO-TpapUuecKoil JMHUM HALEIEHO Ha TOJy4YeHHUE
MIKOJbHUKAMU 3HaHUM O (YHKIMAX KaK BaKHEWIIEH MaTeMaTHUYeCKON MOJAENH Jis
ONMMCAHUS M MCCIEIOBaHUA Pa3HOOOpA3HBIX MPOLECCOB M SIBICHUWA B MPUPOJE U
oOmectBe. M3ydeHne 3TOro marepuajia ClocoOOCTBYET Pa3BUTHIO y OOYyHAOIIMXCA
YMEHUS UCIOJIB30BaTh PA3jIM4HbIC BBIPA3UTEIbHBIE CPEICTBA SI3bIKA MATEMAaTUKH —
CJIIOBECHBIEC, CHUMBOJIMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (OPMHUPOBAHUE
IPEICTABICHUNA O POJIM MATEMATUKU B Pa3BUTHH LIMBUIIM3ALUU U KYJIBTYPBIL.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY TUIaHy B 7—9 Kilaccax M3y4aeTcsi y4eOHbIN Kype « Anredpay,
KOTOpPBI BKJIIOYAET CIEAYIOUIME OCHOBHBIE pa3leiibl coaepxkanusa: «Yucna u
BBIYHCIICHUS», «AJNTEOpanyecKue BBIPAKECHUS», «YPaBHEHHS UM HEPABEHCTBAY,
«DyHKIHNY.

VY4eOHbIl TUTaH Ha U3yYeHre areOpbl B /—9 Kitaccax OTBOJMT HE MeHee 3 yueOHBIX
9acoB B HEJIEJIO B TEUCHUE KAXKIOTO rojia 00yUeHHUs, BCETO 3a TPU rojia 00yueHus —
He MeHee 306 yuyeOHBIX YacoB.

COAEPXKXAHHUE YYEBHOI'O KYPCA (IIO 'OAAM OBYYEHMUA)

7 KJaace

Yucna u evtuucinenus

Parmonanpabie uyncna. J[poOu OOBIKHOBEHHBIC M JCCATUYHBIC, MEPEXOH OT
omHON (GopMbl 3amucH apobel K apyroi. IToHsATHE parMoOHAIBHOTO YKCIIA, 3aIUCh,
CpaBHEHHUE, YIOPSIOYMBAHUE PAllMOHAIBHBIX Yncell. ApudMeTHUecKue IeHCTBUS C
panMoHAIBHBIMUA YHCIIaMU. PerieHue 3amad u3 peajqbHON MPaKTHKW HAa YacTH, Ha
poowu.

CremeHb C HaTypaJbHBIM TIOKa3aTeJeM: OIpeNneieHre, Mpeodpa3oBaHue
BBIPOKECHHI HA OCHOBE OTIPEICIICHHUSI.

[TporeHTHl, 3aMMch MPOLIEHTOB B BUE IPoOU U IpoOH B BUJIE MPOIICHTOB. TpH



OCHOBHBIE 33/1a44 Ha IIPOLICHTHI, PELICHUE 3a/1a4 U3 PEAIbHOU IIPAKTUKH.
IIppuMeHeHHEe IIPU3HAKOB  JIEIMMOCTH, pAa3JIOKEHUE HAa  MHOXKHUTEIU
HaTypaJbHbIX YNCEIL.

PeanbHbie 3aBUCHUMOCTH, B TOM qucCJic npsaMast 141 o6paTHa51
IMPOIOPIHOHAIBHOCTH.

Anzebpauueckue svipasricenus

[lepeMeHHBIE,  YUCIIOBOE€  3HAYEHHUE  BBIPAXKEHUA C  MEPEMEHHOM.
[IpencraBnenre 3aBUCUMOCTH MEKy BETMIMHAME B BUJIe GopMyIibl. Berancnenus mo
dbopmymam.

[IpeoOpa3zoBanrie  OyKBEHHBIX  BBIPDQKEHUW, TOXKIECTBEHHO  PaBHbIC
BBIPKCHMSI, PAaBWIA TTPEOOPa30BaHUS CYMM M TIPOU3BEACHUM, MPaBUJIa PACKPHITHS
CKOOOK U MPUBEACHUS MOJOOHBIX CIaracMbIX.

CBONCTBa CTENEHU C HATYPAIbHBIM MTOKA3aTEIIEM.

Onanousniensl 1 MHOroujeHbsl. CteneHb MHOTOWIeHA. ClloKEeHUE, BRIYUTAHUE,
YMHOKE€HHUE MHOTOWJICHOB. DOPMYIIbl COKPAIIEHHOTO YMHOXEHUS: KBaJApaT CyMMBbI U
KBaJipaT pa3HocTu. Dopmysia pa3HOCTH KBAApaTOB. PazjokeHMe MHOTOYIECHOB Ha
MHOKUTEIIH.

Ypasnenusa

VYpaBHeHHE, KOpPEHb YpaBHEHHMs, IpaBWiIa MpeoOpa3oBaHUs YpaBHEHUS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JIuHeiHOe ypaBHEHHME C OJHOM IEPEMEHHOW, YHUCIO KOPHEH JIMHEHHOIO
YpaBHEHUS, pEIICHUE JIMHENHBIX YpaBHEHUH. COCTaBI€HUE YPABHEHUN MO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 ¢ MOMOIIBIO YPaBHEHU.

JIuneliHOe ypaBHEHHE C ABYMsI MepeMEHHBIMU U ero rpadguk. Cucrtema IByX
JVHEWHBIX YpPAaBHEHUW C JAByMs IIEpEMEHHBIMHU. PernieHue cucrteM ypaBHEHUM
crocoboM moJIcTaHOBKU. [IpuMepsl peleHus: TEKCTOBBIX 3a/1a4 C MOMOIIBIO CUCTEM
YPAaBHEHUM.

Koopounamut u cpagpuxu. @ynkyuu

Koopannara Touku Ha nipsamoit. HuciioBsle IpOMEXKYTKU. PaccTossHue mexay
JIBYMs TOYKaMU KOOPJIUHATHOU IPSIMOM.

[IpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AGcuucca u opauHaTa
TOYKM Ha KOOPAWHATHOW IuiockocTH. [Ipumepsl rpadukoB, 3agaHHBIX (DOpMyTamH.
Urenue rpadMKoB peaabHbIX 3aBUCUMOCTEH.

[lonsitue Qyukuu. I'padpux ¢dynkuuu. CpoiictBa (QyHkiui. JluHeitHas
bynakus, e€ rpaduk. ['padmueckoe pelieHHe TUHEHHBIX YpaBHEHUH M CHCTEM
JIMHENHBIX YPaBHECHUM.

8 Kiacc

Yucna u éviuucnenusn
KBagpatueiii kopeHb u3 uucia. [loHstue 00 uppalMOHATBLHOM 4YHUCIHE.
JlecsiTuunble TPUOIMDKEHUST MppalMoHaNbHBIX yucen. CBoiicTBa apupMETHUYECKHX
KBa/IPAaTHBIX KOPHEH U WX MPUMEHEHHUE K MPeoOpa30BAHUIO YUCIIOBBIX BHIPAXKEHUN U
BBIYUCJIEHUAM. [[€eICTBUTEIbHBIC YUCIIA.



Crenens ¢ IECJIBIM ITOKA3aTCIEM U €€ CBOMCTBA. CTaHI[apTHaSI 3aIIruCh 4ucjia.

Anzedopauueckue evipasrcenus
KBaapatHbIil TpEXUieH; pa3ioKeHUE KBAJPATHOTO TPEXUWICHA HA MHOKUTEIH.
Anrebpanueckas ApoOb. OCHOBHOE CBOWCTBO aireOpanyeckoil poOwu.
CnoxxeHue, BBIYMTAHWE, YMHOXXCHHE, JCIICHHE  ainreOpamdeckux  JIpoOeH.
PanrionanbpHbie BBIpRXXEHUS U UX ITPEOOPa30BAHMUE.

Ypaeuenua u nepasencmea

KBagpatHoe ypaBHEeHHE, (opMyTa KOpHEH KBaJAPaTHOTO ypaBHEHUA. Teopema
Buera. Pemienue ypaBHEeHU, CBOISIIMXCS K JUHEUHBIM U KBagpaTHbIM. [IpocTenimme
IpOOHO-pallMOHANIbHBIC YPABHEHUS.

I'paduueckas uHTEprIpeTalsl YpaBHEHUN C ABYMs NEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YPABHEHUI C IByMsI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 alreOpandyecKkuM CriocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0OHOM NEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHENWHBIE HEpPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJJHOM NTEPEMEHHOM.

Dynkyuu

[Tonsitne Pynkuuu. O61acTh onpeaeaeHUs] U MHOKECTBO 3HAYEHUH (PYHKLINH.
CnocoObl 3a1anust QyHKIUH.

I'padpux dynkmuu. Yrenue cBoiictB PyHkiuu mo e€ rpaduxy. [Ipumeps
rpa@ukoB (GyHKIHMA, OTPAKAIOIIUX PEATTbHBIE POLECCHI.

OyHKINY, OMNHUCHIBAIOIIME TNPSIMYI0O M OOpaTHYIO MPOMOPIHUOHATBHbIE
3aBHCUMOCTH, nX Tpadukn. OyHKImH y=x2, y=x3, y=/x , y= |x|. T'paduueckoe
pelIEeHNE YPaBHEHUN U CUCTEM YPABHECHUM.

9 kJaacce

Yucna u évluucnenusn
JevictBurenpHble 4uciaa PanuoHanbHble 4HCIIa, UPPALUMOHAIBHBIE YHCIIA,
KOHEUYHBIC M OECKOHEUHBIE JECATUYHBIC 1poOUu. MHOKECTBO ACHCTBUTEIHHBIX YUCEN,
NelCTBUTEIbHBIC YUCia KaK 0€CKOHEUHBIE ICCATUYHBIE IpoOu. B3auuMHO 01HO3HAYHOE
COOTBETCTBHE MEXKIY MHOKECTBOM JICCTBUTEIBHBIX YHCET U KOOPJAUHATHON MPSIMOU.
CpaBHEHHE JICUCTBUTENBHBIX YHCEN, apuMeTHdyecKue JeHCTBUS C
JNEUCTBUTEIBLHBIMUA YHCJIAMU.
N3mepennsi, npulIHKEHUSA, OLIEHKH
PazMepbl OOBEKTOB OKpYKAIOIIETO MHpaA, JJIMTEIBHOCTh MPOIECCOB B
OKPYXaroUIeM MUpE.
[TpubmmxkénHoe 3HaYeHUE BEJIUYMHBI, TOUHOCTh NMpUOImKkeHus. OKpyTrieHne
yucel. [Ipuknaka u oueHka pe3yabTaToB BBIUYACICHUM.
Ypasenenua u nepasencmea
YpaBHeHUs ¢ OJJHOM NepPeMEeHHOI
JluneriHOE ypaBHEeHUE. PelnieHue ypaBHEHWH, CBOISIIUXCS K JIMHEHHBIM.
KBampaTHoe ypaBHeHue. PemieHrne ypaBHEHUH, CBOISIIMXCSA K KBaJpPaTHBIM.



bukBagpatHoe ypaBHeHue. [Ipumepsl pelieHus YpaBHEHUM TPETbEU M YETBEPTOU
CTEIEHEN pa3l0KEHNEM HA MHOKHUTEIIH.

Pemenne APOOHO-palMOHATIBHBIX YPaBHEHHU.

Pelienre TeKCTOBBIX 33124 aIreOpandeckuM METOOM.
Cucrembl ypaBHeHU

VYpaBHeHue ¢ AByMsl MepeMEHHBIMH U ero rpaduk. Pemenue cucrem aByX
JMHEWHBIX YPAaBHEHUHN C JBYMs NEpEMEHHBIMH. PellleHne cucrem JBYyX ypaBHEHUH,
OJIHO U3 KOTOPBIX JHHEHHOe, a Jpyroe — BTOpoil creneHu. [paduueckas
MHTEPIIPETALNs CUCTEMBI YPAaBHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 33124 aIreOpandeckKiuM CriocoOoM.

HepagencrBa

YucnoBple HEPABEHCTBA U X CBOWCTBA.

Pemienne MHENHBIX HEPABEHCTB C OJHOW NHEepeMeHHOM. Pemienue cucrem
JUHEWHBIX HEPABEHCTB C OOHOM mnepemeHHoM. KBanparHele HepaBeHCTBa.
I'paduueckas uHTEprpeTanusi HEPABEHCTB M CHCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMU.

Dynkyuu

KBagparnunas ¢ynkuus, e€ rpapuk u cpoiictBa. [lapabona, KOOpaIUHATHI
BEPUIMHBI 1apadO0JIbl, 0Cb CAMMETPHH MTApa0OJIbI.

I'paduxu pynkuumii: y = kx,y =kx+ b,y =]f,y =x3,y =X, v = x| nux

X

CBOMCTBA.
Yucnoewvie nocreoosamenvHocmu
OmnpenesieHue U COCOObI 32IaHUSI YMCTOBBIX MOCJIEI0BATEIbLHOCTEH
[loHsATHE 4YMCIIOBOM TOCIENOBATENBHOCTH. 3aJaHUE IMOCIEA0BATEIBHOCTU
peKyppeHTHOH (hopmynoi u popmymoil N-ro uieHa.
ApudmMeTnyecKkas M reOMeTPUYECKAs MPOrPeccum
Apudmernueckas u reomeTrpuyeckas mporpeccuu. dopmynbl N-ro wieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI NEPBBIX N YJICHOB.
N300pakeHrne YieHOB apu(PMETHUECKOW W TEOMETPUYECKON Mporpeccui
TOYKaMU Ha KOOPAWHATHOW IUIOCKOCTH. JIMHEHWHBIM M HSKCIIOHEHLHWAJIBbHBIA POCT.
CIoxHbI€ TPOLICHTHI.

IJIAHUPYEMBIE IPEJIMETHBIE PE3YJIbTATBI OCBOEHUS
PABOYEN ITIPOTPAMMBI KYPCA
(IO F'OJIAM OBYUEHMUS)

OcBoenne ydeOHOrOo Kypca «Anredpa» Ha YpPOBHE OCHOBHOTO OOIIETO
oOpazoBaHMsl JIOJDKHO OOecrleunBaTh JOCTIDKEHHE CIEAYIONMMX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIBTATOB:

7 KJjacce

Yucna u evluucieHus
. BBIHOJ'IH}ITI), coucTtad YCTHBIC W IIHMCbMCHHLIC HpI/IéMBI, apI/I(i)MCTI/I‘ICCKI/IC



JEeNUCTBUS C pallUOHAJIBHBIMH YHCIIaMHU.

Haxomuth 3HaYeHWs YHCIOBBIX BBIPAKEHUN; NPUMEHSITh Pa3HOOOpa3HBIC
CcrocoObl W TMPUEMBI  BBIYUCICHUS 3HAYCHUH JPOOHBIX  BBIPAKCHUH,
CoJiepKalluX OOBIKHOBEHHBIC U JECATUYHbBIC TPOOH.

[TepexoauTs OoT omHOM (POpPMBI 3amHMCH 4YHUCENT K Jpyrod (mpeoOpa3oBBIBaTh
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
JaCTHOCTH B O€CKOHEUHYIO ACCATUIHYIO IPOOB).

CpaBHUBATH U yIOPSI0YMBATH PAllMOHAIbHbIC YHCTIA.

OKpyTisTh Yncha.

BrINOMHATS TPUKHUIKY M OIEHKY pe3yJibTaTa BBIYUCICHUN, OLICHKY 3HAUYCHUI
YUCJIOBBIX BBIPA’KECHUI.

BoInonHATH EHCTBUSI CO CTETICHSMH C HATYPAJIbHBIMU MTOKA3aTEIISIMH.
[IpuMeHsTh NPU3HAKK JEIUMOCTH, PA3JIOKEHUE HA MHOXKHUTEIN HATypaIbHBIX
YHCe.

Pemiath mpakTUKO-OpUEHTUPOBAHHBIE 3a7a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJINYUH, TPOMOPIHUOHATILHOCTHIO BEJIMUUH, IPOLICHTAMU; UHTEPIPETUPOBATH
pe3yabTaThl pElICHUs 3a/1a4 C y4ETOM OTPAHUYCHUM, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.

Anzeopauueckue vipasrcenus

Hcrmonp30Bath anredpandecKkyro TEPMHUHOIOTHIO M CHMBOJIUKY, TPUMEHSTH €€ B
IPOLIECCE OCBOEHMSI YUeOHOr0 MaTepHuaia.

Haxomuth 3HaueHuss OyKBEHHBIX BBIPDOKECHUW TIPH 3a/IaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BrinonHsaTh peoOpa3oBaHus 1IEI0T0 BHIPAXKEHUSI B MHOTOWICH MTPUBEICHUEM
M0JIOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BoImonHATE  yMHOXKEHHE OJHOYJICHAa HAa MHOTOWIEH W MHOTOWIeHa Ha
MHOTOYICH, MPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI M KBaJipaTa pa3HOCTH.
OcCyIecTBIATh PA3IOKEHUE MHOTOUYICHOB HAa MHOXHTEIHA C ITOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIEro MHOXXHTENsA, TPYNIUPOBKH CIIAaraeMbIX,
npuMeHeHUs (HOPMYJT COKPAIIEHHOTO YMHOKCHHSI.

[TpumeHATh MpeoOpa3oBaHKs MHOTOWICHOB /ISl PEIICHUSI pa3IMYHbIX 3a/1a4 U3
MaTEMaTHKH, CMEKHBIX ITPEAMETOB, 3 PEaTbHON MPAKTHKH.

Hcronp30BaTh CBOMCTBA CTENEHEW C HATYPAIbHBIMH TIOKA3aTENISIMH IS
npeoOpa3oBaHUsl BEIPAKCHUH.

Ypaeuenuﬂ U Hepaeencmea

Pemate nuHENHBIE ypaBHEHHsS C OJHOM NEPEMEHHOW, MPUMEHSS ITpaBuUia
IIepexosa OT HCXOAHOIO YpPaBHEHMSA K paBHOCWIBHOMY eMy. [IpoBepsrTs,
ABJISICTCA JIA YUCIIO KOPHEM YPaBHEHHS.

[IpumensaTs rpaduyeckue METOJbl NpU PEHICHUU JTUHEHHBIX YpaBHEHUN U UX
CUCTEM.

[logOupaTe mnpuMepbl Map 4YHCEN, SBISIOUUXCS PEUICHUEM JIMHEWHOTO
YPAaBHEHUS C ABYMS [IEPEMEHHBIMU.

CrpouTh B KOOPJAUHATHOM MJIOCKOCTU Ipa(UK JUHEHHOIO YpaBHEHUS C IBYMS
INEPEMEHHBIMM; MOJb3YSICh TIpauKOM, MPUBOAUTH NPUMEPHI PELICHUS
YpaBHEHUS.

Pemars cuctemsl nByX JIMHEMHBIX YPABHEHUHN C IBYMs IIEPEMEHHBIMH, B TOM
qrciie rpaduyecKu.



CocraBisaTh W pemiaTh JMHEMHOE YpaBHEHHE WM CHUCTEMY JIMHEWHBIX
YPAaBHEHHI M0 YCIOBHIO 3aJlauyd, HWHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ MOJyYeHHBIN pe3yibTarT.

Koopounamot u cpagpuxu. @ynxyuu

N300paxaTh Ha KOOPJIAMHATHON MPSIMOM TOYKE, COOTBETCTBYIOLIUE 3a/IaHHBIM
KOOpAMHATAM, JIy4H, OTPE3KH, UHTEPBaJIbl; 3aIIMCHIBATH YHNCIOBBIE TPOMEKYTKH
Ha anreOpanyecKkoM si3bIKe.

OTmedaTh B KOOPAWMHATHOM IJIOCKOCTUM TOYKH IO 3aJaHHBIM KOOPAHWHATaM;
CTPOUTH IPAPUKY JINHEHHBIX (QYHKIHI.

OnuceiBaTh € MNOMOLIBIO (YHKUUH H3BECTHBIE 3aBUCUMOCTU MEXTY
BEJIMUMHAMU: CKOPOCTb, BPEMs, PACCTOSHUE; II€HA, KOJUYECTBO, CTOMMOCTD;
MIPOU3BOAUTEIBHOCTD, BpEMs, 00BEM PabOTHI.

HaxoauTs 3HaueHue pyHKINY 10 3HAYSHHIO €€ apryMEHTa.

[Tonumarp rpadpuueckuii cnoco® MNpeACTaBICHUS U aHaIW3a HHQOpMAIUH;
U3BJIEKAaTh W HHTEPIPETUPOBATh HMHPOPMALMIO U3 TIpadUKOB pPEATbHBIX
IIPOLIECCOB U 3aBUCHUMOCTEM.

8 ki1acce

Yucna u évluucienus

Hcnonp30BaTh HavyaJbHBIE NPEACTABICHUS O MHOXECTBE ACHCTBUTEIBHBIX
yycen i CPaBHEHMs, OKpPYIVIEHMSI W  BBIYMCICHMI; U300pa)kaThb
JNEUCTBUTEBHBIE YMCIIA TOYKAMU HA KOOPAUHATHOM MIPSMOM.

[IpumeHsTh TOHSATHE apUPMETUUYECKOTO KBAAPATHOTO KOPHS; HaXOJIUTh
KBaJIpaTHbIE KOPHU, UCIOIb3YsI IPU HEOOXOAMMOCTH KaIbKYJISATOP; BHIIOIHATh
npeoOpa3oBaHusl BBIPAXKEHHUM, COJEpKAlINX KBaJpaTHbIE KOPHHU, HCIOJIb3YS
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucd OOJBIIMX M MalbIX YUCET C MOMOILIBIO JECATUYHBIX
npoOeii u creneHelt uucna 10.

Anzedopauueckue svipasrcenus

[IpuMeHSATh TIOHSTHE CTENEHW C LEJIbIM  IOKAa3aTeleM,  BbINOJHSATH
npeoOpa3oBaHUs BRIPAKECHUH, COJIEPKAITUX CTEIEHHU C LEJIbIM MTOKa3aTesIeM.
BrInosHATE TOXIeCTBEHHBIE TPe0oOpa30BaHUsI PAlIMOHAJIBHBIX BRIpAKEHUN Ha
OCHOBE TIPaBWJI JEHCTBUI HAJl MHOTOUYJICHAMU U aJIreOpandecKUMH APOOSIMH.
PacknanpiBaTh KBagpaTHBIN TPEXWIECH HA MHOKUTEH.

[TpumeHsTh Mpeodpa3zoBaHus BEIPAXKEHUHN IS PEIICHUS Pa3IMYHbIX 3a7a4 U3
MAaTE€MAaTHKH, CMEXKHBIX MTPEIMETOB, U3 PEATIbHOM MPAKTUKHU.

Ypaeuenuﬂ U Hepaeencmea

PemaTe nuHENHBbIEC, KBaJpaTHbIE YPAaBHEHUS U PalMOHAJIbHBIC YPAaBHEHWS,
CBOJISIIIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C IByMSI IEPEMEHHBIMU.
[TepexoauTs OT cioBecHON GOPMYIMPOBKH 3aMadu K €€ anreOpandeckoit
MOJIEJIM C IIOMOIIBIK) COCTaBJICHUSI YPABHEHHS WJIM CUCTEMbl YPaBHEHU,
WHTEPOPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 33Ja4d IOJYy4YEHHBIN
pe3ynbTar.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB [IJIsl CPABHEHUSI, OLICHKU; PEIIATh
JMHEWHBbIE HEPABEHCTBA C OJHOW IIEPEMEHHOW W WX CHUCTEMBI, JaBaTh



rpadUUecKy0 WIUTFOCTPAILlMI0O MHOKECTBA PEIICHUI HEPaBEHCTBA, CUCTEMBI
HEPaBEHCTB.
Dynkyuu
* JloHuMaTh M HCIOJNB30BaTh (DYHKIIMOHAIBHBIC TOHSATHUS M SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAYCHUS); ONIPEACIIATh 3HaUCHUE (PYHKITUH 110 3HAYCHHIO
apryMeHTa; OTPEEISITh CBOMCTBA
bysKIIMN TI0 €€ TpaduKy.

. k
* Crpouts rpaduku dJIeMEHTapHBIX PYHKIUN BUga y = —, y = x2,
X

y = x3,y = /X, y = |X|; onucHIBaTE CBOMCTBA YNCIOBOH (YHKIHH 110 €8 TpaduKy.
9 kiace

Yucna u évtuucnenusn

* (CpaBHUBAaTh U yHOPSI0YUBATH PALlMOHAJIbHBIE U UPPALlMOHAJIbHBIE YHCIA.

* BpInogHATh apuMETUYECKUE ACHUCTBUS C PAIlMOHAIIBHBIMU YHUCIAMU, COYETast
YCTHBIE€ ¥ TUCbMEHHBIE MPUEMBI, BBITIOJIHATH BBIYUCIIEHUS C UPPALMOHAIBHBIMA
YUCIIAMU.

* HaxoauTh 3Ha4YE€HUS CTEMECHEN C LEIBIMU MOKA3aTEIISIMA U KOPHEM; BEIYUCIISATH
3HAYEHHMS YUCITIOBBIX BBIPAKCHUM.

* OKpyrisaTh JACHCTBUTENBHBIE YHUCJA, BBINOJIHATh MPUKUAKY pe3yJibTaTra
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAXKECHUM.

Ypasenenua u nepasencmea

* Pemars TMHEHHbIE U KBAIPATHBIC YPABHEHUS, YPABHEHMU S, CBOJSIIMECS K HUM,
npocTenime ApoOHO-paIlMOHANIbHBIE YPaBHECHUS.

* Pemarbs cuctembl ABYX JMHEUHBIX YPABHEHUW C ABYMsI IIEPEMEHHBIMU U
CUCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBJISCTCS JIMHEUHBIM.

* PemaTh TEKCTOBBIC 3aJauydl ajIreOpamvyeckuM CIOCOOOM C  MOMOIIBIO
COCTaBJICHUSI YPaBHEHUS WA CHCTEMBI JIByX YypaBHEHUW C JAByMS
MIEPEMEHHBIMU.

* [IpoBOAUTH MPOCTEHIINE HCCICIOBAHHUS YPABHEHWW M CUCTEM YpPABHEHHM, B
TOM 4YHUCJE C NMPUMEHEHHEM TpaduyecKuxX MpeacTaBicHUuN (yCTaHABIIUBATh,
UMEET JId YPAaBHEHUE WJIM CHUCTEMA ypAaBHEHUW PEIICHUS, €CIIA HUMEET, TO
CKOJIbKO, U TIp.).

* PemaTh IWHEWHbIE HEPABCHCTBA, KBaJpaTHbIC HEPABEHCTBA; HW300pakaTh
pElLICHNE HEPABEHCTB HA YHCJIOBOM MPSMOM, 3alIUCBIBATh PELICHHUE C IOMOIIBIO
CHUMBOJIOB.

* Pemarb CUCTEMBI JTMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIKOYAIOIINE
KBaJpaTHOE HEPABEHCTBO; M300pa)KaTh PEIICHUE CHUCTEMbl HEPABEHCTB Ha
YUCJIOBOW MPSIMOU, 3aIUCHIBATH PEIICHUE C IIOMOIIBIO CUMBOJIOB.

* Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUH PA3IMYHBIX 33/1a4.

Dyukyuu

* Pacno3HaBaTh (YHKUMU HW3YYEHHbIX BHUAOB. [loKa3biBaTh CXeMaTHUYECKU

pacmnoJiokeHre Ha KOOPAMHATHON MIIOCKOCTH rpadMKoB PyHKIUHN BUIA:
y=kx, y=kx+b,y=_, y=ax3+bx+c, y=x3, y=+Jx% y=1x| B

pa
3aBUCUMOCTH OT 3Ha4Y€HUI KO3 (DUIIMEHTOB; OMUCHIBATh CBOMCTBA (DYHKIIUH.



» CrpouTh W H300paXkaTh CXEMaTUYECKH TpadUKu KBaIPATHUYHBIX (YHKIIHH,
OMKCHIBATh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O KX TpaduKam.

* Pacmo3HaBaTh KBaJApaTUYHYIO (QYHKIHUIO MO (opmylie, MPUBOAUTE MPUMEPHI
KBaIpaTUIHBIX (YHKIIHHA U3 peaTbHOM KU3HHU, PU3UKH, TCOMETPHH.

Apugpmemuueckan u zeomempuueckas npozpeccuu

* Pacno3HaBaTh apuHMETUUECKYIO U TEOMETPHUECKYIO MTPOTPECCUU TIPU PA3HBIX
croco0ax 3aaHusl.

* BBINOJHATh BBIYUCICHHS C  HCHOJb30BaHWEM (QopMylr N-ro  4icHa
apu(PpMETHICCKON U TEOMETPUIECCKOH MPOTPECCHid, CyMMBI ITEPBBIX N YICHOB.

" 300pakaTh YICHBI IIOCJICAOBATEIILHOCTH TOYKAMH Ha KOOPJIWHATHOMN
TUTOCKOCTH.

» Pemiars 3a1aun, CBSI3aHHBIC C YUCIOBBIMH ITOCEA0BATEILHOCTSIMH, B TOM YHCJIE
3a/1a4M U3 PEAIbHOM KM3HU (C HCMOJb30BAHUEM KaJbKYJSATOpa, HMUGPOBBIX
TEXHOJIOTHM).

PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«EOMETPUS». 7-9 KIIACCBI

HNEJIN U3YYEHUA YYEBHOI'O KYPCA

«MaremaTuky yxe 3aTe€M YUYUTh HaJ0, YTO OHA YM B MOPSJIOK NPUBOAUTY, —
NCcaJ BEJIMKUM pycCKuM yueHbli Muxaun BacunbeBuu JIomoHocoB. U B 3TOM cocTout
OJIHa U3 ABYX IieJiel 00yueHHsI FeOMETPUHU KaK COCTAaBHOM YacTH MaTeMaTUKHU B IIIKOJIE.
DTOW 1IeNW COOTBETCTBYET J0Ka3aTeNbHas JIMHUS MpenojaBaHusi reomerpun. Crnenys
MpEJCTAaBICHHOW pabodyeil mporpamMmMe, HauMHas C CEIbMOIrO Kjacca Ha YpoKax
reoOMEeTPUHU OOYYAIOIIUICS YUUTCS MPOBOJUTD JOKA3aTEIbHbIE PACCYKICHUSI, CTPOUTH
JIOTUYECKUE YMO3AKIIIOUECHUs, JO0KA3bIBaTh MCTUHHBIE YTBEPKICHUS U CTPOMUTH
KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYXKICHUS «OT MPOTHUBHOTO», OTINYATH
CBOMCTBa OT TMPHU3HAKOB, (POPMYIHPOBATH OOpATHBIC YTBEPKIACHHUS. YUCHUK,
OBJIQJIEBIINNA HMCKYCCTBOM pacCylaTh, OyJIeT MPUMEHSATh €ro U B OKpPYXarollei
*KU3HU. Y1 B 3TOM COCTOUT Ba)KHOE BOCIIMTATEIIBHOE 3HAYEHUE U3YyUYEHUS T€OMETPUH,
MPUCYIEE UMEHHO OTE€YECTBEHHOM MAaTEMATUYECKOM IIKOJIE.

BwMecte ¢ Tem aBTOpBI MporpaMMbl NPEAOCTEPETAIOT YUUTENS OT U3JIUIIHETO
dbopmanuzma, 0COOCHHO B OTHOIICHUH HaYal U OCHOBaHUM reomeTpun. OpaHITy3cKuid
marematuk JKaH JIpelOHHE TO 3TOMY MOBOAY BbICKazaicsa Tak: «YUTo kacaercs
JIENTMKATHOW TIPOOJIEMBI BBEJICHUST «aKCHOM», TO MHE Ka)KETCS, YTO Ha MEPBBIX MOpax
HY>KHO BOOOIIE n30eraTh NPOU3HOCUTh caMO 3TO clioBO. C Apyroi »e CTOPOHBI, HE
CIeNyeT VyIyCKaTb HHU OJHOM BO3MOXXHOCTH JaBaThb IPUMEPHI JIOTUYECKUX
3aKJIIOUCHUHM, KOTOphbIe Kyaa B OOJIbIIEH Mepe, 4eM uJes aKCHUOM, SBIISIOTCS
VCTUHHBIMH U €IMHCTBEHHBIMH JIBUTATEISIMUA MATEMATUYECKOTO MBIIILICHHS.

BTopoii wnenpr0 M3ydeHHs TEOMETPUM SBISIETCS HCIOJIb30BAaHUE €€ Kak
WHCTPYMEHTA NPU PEHIEHUM KAK MATEMATUYECKUX, TAK U NPAKTUYECKUX 3a/]ady,
BCTPEUAIONIUXCS B peajbHOM KU3HU. OKOHYUBIIUA KypC T€OMETPUU IIKOJIbHUK
JOJIKEH OBITh B COCTOSIHUM OINPEAEIUTh TEOMETPUUYECKYIO (DUTYpY, ONHUCATH CIIOBAMU



JAHHBIN 4epTEX WIM PUCYHOK, HAWTU IJIOIIAJb 3€MEIBHOTO y4acTKa, pacCuMTaTh
HEOOXOUMYIO JITTMHY ONTOBOJIOKOHHOTO Kabensi min Tpedyembie pa3Mephl rapaxa Jist
aBTOMOOUJISI. DTOMY COOTBETCTBYET BTOpasi, BHIUMCIMTENIbHAS JIMHUS B U3YYCHUU
reoOMeTpuu B IKoJje. JlaHHas MpakTUyecKasi JMHUS SIBISIETCS HE MEHEEe BaXKHOM, YeM
nepBasi.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
CornacHo ydeOHOMY miiaHy B /—9 kjaccax u3ydaercss ydeOHBIM Kypc
«I"eomeTpusi», KOTOPBIN BKIIIOYACT CIEAYIOIIME OCHOBHBIC Pa3eibl COICPKAHUS:
«I"eomeTpuueckue GUTyphl U UX CBOMCTBaY, «I3MepeHre reoOMeTpUIECKUX BETUINHY,
a Takxke «JlekapToBbl KOOpJAWHATHI Ha TIUIOCKOCTH», «BekTtopbl», «JlBUxKEHUS
miockocTi» U «IIpeobpazoBanust mogo0Ous».
VY4eOHbIN TUIaH MpeaycMaTpUBaeT U3yUYeHHE FeOMETPUU Ha 0a30BOM YpPOBHE,
UCXO/Is1 U3 HE MeHee 68 yueOHBIX 4acoB B y4eOHOM T'OJTy, BCETO 3a TPH rojia 00yueHus
— e MeHee 204 Jacos.

COJAEP KAHUE YYEBHOI'O KYPCA (IIO I'OJAM OBYYEHUS)
7 kiaacce

HauanpHble noHsTusa reometpun. Touka, npsmas, OTPE30K, Jyd. YTOJ. Buasl
yriioB. BeprukanbHble U cMexHble yriael. buccekrpuca yrma. Jlomanas,
MHOT'OYTOJIbHUK. [lapaiienbHOCTh U MEPIEHIUKYISIPHOCTD IPSIMBIX.

Cummetpuunsbie Gurypsl. OCHOBHBIE CBOMCTBA OCEBOM cuMmmeTpuu. [Ipumepst
CUMMETPHUU B OKPYKAIOILLEM MUPE.

OCHOBHBIE TOCTPOEHUS C IOMOLIBIO LIUPKYJIS U IMHEHKH.

TpeyronpHuk.  Bwicota, Menuana, OuccekTpuca, UX  CBOICTBa.
PaBHOOEpEHHBIN 1 PABHOCTOPOHHMI TPEYTroJbHUKU. HepaBeHCTBO TPEYroJbHUKA.

CBoiicTBa U MPU3HAKK PABHOOEAPEHHOTO TpeyroibHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa ¥ IPU3HAKH NapauIeNIbHBIX NPsAMbIX. CymMMa yrioB TPEyroJbHHKA.
BHeninue yrisl TpeyroyibHHUKA.

[IpsmoyrosibHbId  TpeyrodbHUK. (CBOMCTBO MEIHWAHBI MPSMOYTOJIBHOTO
TPEYrOJbHUKA, POBEAEHHONW K rumnoreHyse. [Ipu3Haku paBeHCTBA MPSAMOYIOJIBHBIX
TPEYTOJIBHUKOB. [IpAMOYTONBHBIN TPEYTOJIBHUK C yrioMm B 30°.

HepaseHcTBa B reoMeTprn: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JJIMHE
JOMaHOW, TeopeMa O OousibllieM Yrjie U OoJybllield CTOPOHE TPEYroJbHHUKA.
IleprieHIMKYIISIp U HAKJIOHHAS.

'eomerpuueckoe MecTto TOueK. buccekTtpuca yrima ©W  CepeaUHHBIN
IIEPIICHIUKYJISAP K OTPE3KY KaK F€OMETPUUYECKUE MECTA TOUEK.

OKpy>XHOCTb W Kpyr, XopJa M JuaMeTp, HuX cBoiicTBa. B3anmHoe
pPacnoJIOKEHUE OKPYKHOCTH M npsimMou. KacarenbHass M cekymas K OKPYKHOCTH.
OKpy>XHOCTb, BIIMCaHHas B yroi. BnucanHas # onMcaHHAas OKPYXHOCTU
TPEYTOJIbHUKA.



8 Ki1acce

Yerpipéxyronpauku. [lapamnenorpamm, ero npu3Haka u cBoMcTBa. YacTHbie
cllydad MapajuieorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBajpar), UX NPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKas Tpamenusi, €€ CBOWCTBA H NPHU3HAKH.
IIpssMoyroJsibHAs Tparenus.

IleHTpanbHas CHMMETpPHSL.

Teopema @aneca u TeopemMa 0 TPONOPLIUOHATIBHBIX OTPE3KAX.

Cpennue JIMHUK TPEYTrOoIbHUKA U TPAIICIUH.

[TogobGue TpeyrompHuKOB, Kod(duiment mnomodbus. [IpusHaku mnomoOMs
TpPEeyroJabHUKOB. [I[puMeHeHne nogo0us mpy peieHu NPaKTUIECKUX 3a/1a4.

CpoiicTBa miomaned reomerpuyeckux ¢uryp. Dopmyibl A IIOMATA
TpPEeyrojbHHUKa, MapaienorpamMmma, pomoda u Tpaneuuud. OTHOUIEHHME IUIOLAAEH
MOA0OHBIX (UTYP.

Beruucnenue miomaaeil TpeyroJJbHUKOB U MHOTOYT'OJIBHUKOB Ha KJIETYAaTON
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemenun
MPaKTUYECKUX 3a]1a4.

CHHyC, KOCHHYC, TaHT'€HC OCTpPOro YIjia MHpPSIMOYTOJBHOTO TPEYTrOJbHHKA.
Tpuronomerpuueckue GpyHkuuu yrioB B 30°, 45° u 60°.

BnucanHnbie 1 HEHTPATIbHBIE YIJIbI, YTOJI MEXAY KacaTeIbHON U XOp0i. Y TIibl
MEXAY XOpJAaMH W CEKyIIMMH. BrucaHHbIE M OIMCAaHHBIE YETHIPEXYTOJIBHUKU.
B3aumHoe pacnonoxenue AByx OkpyxHoctei. Kacanme oxpyxknocreir. OOmiue
KacaTeJIbHbIE K IBYM OKPYXHOCTSIM.

9 kJace

Cunyc, kocunyc, TaHreHnc yriaoB or 0 mo 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOXK1eCTBO. DOPMYIIbI IPUBEACHHUS.

Pemenue TpeyrospHuKoB. Teopema KOCUHYCOB U TeopemMa CUHYCOB. Perienue
MPAKTUYECKUX 3aJ]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomoo6wus. [logo6ue COOTBETCTBEHHBIX SJIEMEHTOB.

Teopema o npou3BeIeHUN OTPE3KOB XOPA, TEOPEMBI O POU3BEACHUH OTPE3KOB
CEKYLINX, TEOPEMA O KBAIpaTe KacaTeIbHOM.

Bektop, anuHa  (MOAyNb)  BEKTOpA,  COHAINpPABJICHHBIE  BEKTOPHI,
IIPOTHBOIIOJIOAKHO HANpPAaBICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO
BEKTOPOB, OIlEpallMi HaJ BeKTopamu. PasiokeHue BekTopa MO JIBYM
HEKOJUIMHEApHbIM BekTopaM. KoopaunaTel BekTopa. CKalsipHOE MPOU3BEICHUE
BEKTOPOB, IPUMEHEHHE ISl HAXOXKACHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IIJIOCKOCTH. Y PaBHEHHUSI IPSIMOU U OKPY’KHOCTH B
KOOpJIMHATAX, IEPECEYEHUE OKPYKHOCTEH W NpsIMBIX. MeEToa KOOpAMHAT M €ro
IPUMEHEHHE.

IIpaBubHBIE MHOTOYTOJIBHUKM. JlmMHA OKpyKHOCTH. [ panycHas u pagnanHas
Mepa yIJia, BBIYMCIIEHUE JUIMH IyT OKpYyKHOCTeH. [ Inomane kpyra, cekropa, CErmeHTa.

JIBMKEHHs IJIOCKOCTH M BHYTPEHHUE CUMMETpUM (Uryp (dJIeMEHTapHbIE



npeactaBienus ). [lapannensHsbiii mepenoc. [loBopoT.

INJIAHUPYEMBIE IIPE/IMETHBIE PE3YJIBbTATBI OCBOEHUSA
PABOYEM IMPOT'PAMMBI KYPCA
(MO I'OJAM OBYYEHUA)
OcBoenue yuyeObHOro kypca «l'eomeTpus» Ha YpPOBHE OCHOBHOI'O OOILIEro
o0pa3oBaHHs JIOJDKHO OO0ecneynBaTh JOCTHXKEHHE CIEAYIOUIMX MNPEeIMETHBIX
00pa30BaTEIIbHBIX PE3yIbTATOB:

7 KJaace

» Pacno3HaBaTh U3yYEHHbBIC TeOMETPHUUYECKUE (DUTYPBI, ONIPESATh UX B3aUMHOE
pacIoyioKeHue, H300pakaTh reOMeTpUIeCKUe (DUTYPHI; BBITIOJHATH YEPTEKH 110
YCIIOBHIO 331a4uu. MI3MepsATh TMHEWHBIE U YIJIOBBIE BEJIMYMHBI. PemaTe 3amaun
HAa BBIYMCJICHHUE JJIMH OTPE3KOB U BEJIUYMH YIJIOB.

= JlenaTh rpyOyI0 OIEHKY JTMHEHWHBIX M YTJIOBBIX BEJTUYMH MPEJIMETOB B peajbHON
KU3HU, Pa3MEPOB MPUPOIHBIX 00BEKTOB. Paznnuarh pazMepsl 3TUX OOBEKTOB
T10 TIOPSAJIKY BEITUYHHBI.

*  CTpOUTH YEPTEKU K TEOMETPUUECKUM 3a/1a4aM.

= [losb30BaTbCsl MPU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, HCIOJIb30BaTh
MPU3HAKKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUN 3aa4.

* [IpoBOAUTH JIOTUYECKHUE PACCYXKICHUS C MCIOJb30BAHUEM TI'€OMETPUUYECKUX
TEOPEM.

= [losp30BaTbCsi TNPU3HAKAMU PABEHCTBA IPSAMOYTOJBHBIX TPEYTOJIbHUKOB,
CBOVMCTBOM MEIHMaHbl, TMPOBEACHHOW K THUINOTEHY3€ MPSAMOYTOJIBLHOIO
TPEYrOJIbHUKA, B PEIICHUHA T€OMETPUUYECKUX 3a/1a4.

*  Onpenensts NapaJlIeIbHOCTD MPSMBIX C TTOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT ¢
HUMH cekyasd. OnpeaensaTh MapajyieIbHOCTh NPSIMBIX C TOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOM MPSMOU 0 TOYEK APYTrOr MPSIMOM.

* Pemarth 3a1a4u Ha KJI€TYaTOM Oymare.

* [IpoBOAUTH BHIUUCIICHUS U HAXOIUTh YHUCIOBbIC U OYKBEHHBIC 3HAUCHUSI YTIIOB
B F€OMETPUYECKHUX 3a]1a4axX C UCIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB U
MHOT'OYT'OJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPU MEPECECUCHUU BYX
MApAJUICIIBHBIX TPSAMBIX CeKylled. Pemars mnpakthudeckue 3agadyd  Ha
HAXOXJICHUE YTJIOB.

* Biagerb NOHATHEM T'E€OMETPUYECKOTO MECTa TOYEK. YMETh ONpeaesiaTh
OWCCeKTpUCY VyIJla W CEpPeAWHHBIA TEPHEHAMKYIIp K OTPE3Ky Kak
F€OMETPUYECKUE MECTA TOUEK.

= @opmMmyaupoBaTh OMNPEICICHUS OKPYKHOCTH W Kpyra, XOpIbl U JIUaMeTpa
OKPYHOCTH, MOJIb30BATHCS UX CBOMCTBAMH. Y METh MPUMEHSTh 3TU CBOMCTBA
[IPU PELICHUU 3a1a4.



Biagers NOHATMEM ONMCAaHHOM OKOJIO TPEYrOJIbHMKA OKPYKHOCTH, YMETh
HaxoAuTh e€ meHtp. [lomp3oBaThcs (pakTamMu O TOM, YTO OUCCEKTPUCHI YTIIOB
TPEYTOJbHHUKA IIEPECEKAIOTCs] B OJHOM TOYKE, U O TOM, YTO CEPEIVHHBIC
IIEPIICHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OTHOW TOUKE.
Brnaners nmoHsATHEM KacaTeNnbHOM K OKPY’KHOCTH, IOJIB30BATHCS TEOPEMOM O
IIEPIICHIUKYJIIPHOCTH KacaTeJIbHOM M paauyca, NPOBEAEHHOIO K TOYKE
KACaHMUs.

ITonp30BaThCA IPOCTEUIIMMU T€OMETPUYECKUMU HEPABEHCTBAMU, IIOHUMATh UX

HpaKTH‘IeCKI/If/'I CMBICIJI.
HpOBOI[I/ITB OCHOBHBIC I'COMCTPUICCKHUC IMOCTPOCHUA C ITOMOIOBIO TUPKYJIIA U

JIMHEUKH.

8 ki1ace

Pacnio3HaBaTh OCHOBHBIE BUJBI YETBIPEXYTOJIBHMKOB, HUX JJIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMU IPH PEUICHUH T€OMETPHUUECKUX 3a/1a4.

BnageTs noHsTHEM CpeAHEN JIMHUM TPEYTOJbHUKA U TPANELHUH, IPUMEHSITh UX
CBOWCTBA NIIPU PELICHUM TE€OMETPUYECKMX 3anad. [lomp3oBaThCs TeopeMoun
Qasteca 1S peIEHUs TPAKTUYECKUX 3a/a4.

[IpuMeHsTh NpU3HAKK NOJ00MS TPEYTrOJbHUKOB B PELICHUH T'€OMETPUYECKUX

3aad4.

[Tonb3oBaTbess Teopemoit Iludaropa s pemieHHss TEOMETPUYECKUX U
npakTuueckux 3aaad. CTpOUTh MaTEMAaTHUYECKYH) MOJENb B IMPAKTUYECKUX
3a7]a4ax, CaMOCTOSITEJIbHO J€JaTh YEpPTEX M HAXOIUTh COOTBETCTBYIOLINE
JUTHHBI.

Bnagerp mnoHsATHSAMH CHMHYCa, KOCHMHYCa UM TaHIE€HCAa OCTPOro yrjia
PSMOYTOJIBHOTO TpeyroyibHUKa. [losb30BaTbCcsi 3THMMUM  MNOHATHUSIMH  JJIS
pelLIeHUs MPAKTUYECKUX 3a/1a4.

Boruucnsate (paznudHbIMA CHIOCO0AMU) TIIONMIAb TPEYTOJbHUKA WU TUIOMIAIH
MHOTOYTOJBHBIX (uryp (Monb3ysch, T€ HEOOXOIUMO, KaIBKYJISITOPOM).
[IprMeHsTh NOTy4YeHHbIE YMEHUS B TPAKTUYECKUX 3a7adax.

Bnagerp nNOHATHSMH BIMCAaHHOTO W ILEHTPAJIBHOTO YyIJVIa, HCHOJIb30BaTh
TEOPEMBbI O BIUCAHHBIX YIJIAX, YIJlaX MEXKIY XOpJaMmH (CEeKyIIUMH) U yTiie
MEXAY KacaTeIbHOU U XOPAOW IPU PELICHUHU T€OMETPUUECKUX 3a7a4.

Bnagerp NmoOHSATMEM ONMCAHHOTO YETBIPEXYTOJbHUKA, MPUMEHSTH CBOMCTBA
OINMCAHHOTO YETBHIPEXYTOJIbHUKA [IPU PELICHUU 3a7a4.

[IpuMeHITh MOMYy4YEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTUYECKUE
MOAENU JJs 3aJad pealbHOM >KU3HM W TIPOBOJUTH COOTBETCTBYIOIIUE
BBIYKCIICHUS C TMPUMEHEHHEM TMOJ00MS U TPUrOHOMETpUU (IONB3YSCh, T
HE0OXO0IMMO, KAJIBKYJISITOPOM).



9 kJacce

Hcnonb30BaTh TPUTOHOMETPUUECKHE (DYHKIIUU OCTPHIX YTIIOB JIJIS1 HAXOXKICHHUS
Pa3IMYHBIX JIEMEHTOB MIPSMOYTOJIBHOTO TPEYTOJIbHUKA.

[Tonb30BaTbes (GopMyaMu MPHUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOKJECTBOM JJI1 HaXOXKJIEHUSI COOTHOIIEHUH MEXIYy TPUTOHOMETPUUECKUMHU
BEJIMYUHAMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCMHYCOB JJII HAaXOXKIAEHUS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEyroJIbHUKOBY), MPUMEHATh UX IPH
pELIEHNH T€OMETPUYECKUX 3a/1a4.

Brnagers nonatusMu npeoOpa3zoBaHus MOA00Ms, COOTBETCTBEHHBIX JIEMEHTOB
noa00HbIX (uryp. [onas3oBaTbes cBOMCTBAMU MOAOOUS TPOU3BOJIBHBIX (UTYP,
YMETb BBIYUCIIATH JUIMHBI U HAXOAUTH YIJIbl Y MOAOOHBIX ¢uryp. IlpumensaTs
CBOMCTBa MOAOOMS B NPAKTUYECKUX 3aqadyaxX. YMETh NPUBOJIUTH MPUMEPHI
noJJOOHBIX (PUTYp B OKPY’KaIOILIEM MUPE.

ITonb30BaTbCad TEOpEMaMU O MPOU3BEIECHUN OTPE3KOB XOPJ, O MPOU3BEICHUN
OTPE3KOB CEKYIMX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThcs BEKTOpaMHU, MOHMMATh UX TE€OMETPUYECKMM M (PU3NUECKUIL
CMBICII, IPUMEHATh UX B PELICHUU TC€OMETPUUYECKUX U (U3MUECKUX 3a/]au.
[IpuMeHATh CKaJXsIpHOE MPOU3BEACHUE BEKTOPOB [UISl HAXOXKICHUS JUIMH U
YTJIOB.

[Tonb30BaThCAd METOJIOM KOOPJMHAT HA IIOCKOCTH, IPUMEHSTh €r0 B PEIICHUN

TCOMETPUUYCCKUX U MPAKTUICCKUX 3a1a4.

Brnagets MOHATHUSMH TPaBUIBHOTO MHOTOYTOJIBHHMKA, JJIMHBI OKPYXKHOCTH,
JUTHHBI TyTH OKPY>KHOCTHU U paJINaHHON MEPHI YTJIa, YMETh BEIYUCIIATH TUIOIIAIb
Kpyra u ero yacteil. [[puMeHsTh mosry4eHHbIe YMEHHUS B IPAKTUYECKUX 3a/1auax.
Haxomuth ocu (WM UEHTpHI) cUMMETpun (UTyp, TPUMEHSTH JBUIKEHUS
TUIOCKOCTHU B MPOCTEUIINX CITydasiX.

[IpuMeHATh MONMyYeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTHh MAaTEMaTHYECKHE
MOJACNU JJis 3a7a4 PeaTbHON JKU3HH U TMPOBOJUTH COOTBETCTBYIOIINE
BBIYMCIICHUS] C TPUMEHEHUEM TMOJ00US W TPUTOHOMETPUYECKUX (DYHKITHIMA
(MONB3YSACH, T/I€ HEOOXOUMO, KATBKYIIATOPOM).

PABOYAS TPOTPAMMA
YUYEBHOT O KYPCA «BEPOATHOCTDb U CTATUCTHUKA».
7—9 KJIIACCBI



HEJIM U3YYEHUSA YYHEBHOI'O KYPCA

B coBpemenHOM 1pOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAYMMOCTD, KaK C TOYKHU 3PCHHS MPAKTUICCKUX TIPUTIOKEHUH, TaK U
WX poJK B 00pa3oBaHWHU, HEOOXOIUMOM KaKIOMY 4eloBeKy. Bo3pacTtaeT umcio
npodeccuii, Mpu OBIaJCHUN KOTOPBIMU TpeOyeTcs Xopoias 6a30Bast MOATOTOBKA B
00J1aCTH BEPOSATHOCTH W CTATHCTHKH, TaKas MOATOTOBKA Ba)KHA JIUIS TIPOJOJIKEHUS
o0Opa3oBaHwMsI U JUIS YCTICITHOW MPodecCHOHAIBHOMN Kapbephl.

Kax b1t 4emoBek MOCTOSTHHO TIPUHUMAET PEIICHUSI Ha OCHOBE MMEIOIIUXCS
y HETO JJaHHBIX. A 1711 000CHOBAaHHOTO MPUHSATHS PEIICHHS B YCIOBHIX HEAOCTATKA
WM M30bITKa MHPOpMAIMK HEOOXOIMMO B TOM YHCIIEe XOpOoIIo chOpMHUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIUICHHE.

NMeHHO 1Oo3TOMYy OCTpO BCTajga HEOOXOIUMOCTh c(opMuUpoBaTh Y
oOy4Jaroruxcsi (QyHKIIMOHATBLHYIO TPAMOTHOCTb, BKITFOUAOIIYIO B CEOsl B KaUeCTBE
HEOTHEMJIEMON  COCTABJISIIONICH  YMEHHE  BOCIPUHUMATh U KPUTUUYECKU
aHATM3UPOBATh WH(OPMAITHIO, TPECTABICHHYIO B Pa3IMYHbBIX (hOpMax, MOHUMATh
BEPOSITHOCTHBIN XapakTep MHOTHX pEAIbHBIX TMPOIECCOB U 3aBHCHUMOCTEH,
IPOU3BOJIUTH MPOCTEHIINE BEPOATHOCTHBIE PACUYEThl. 3HAKOMCTBO C OCHOBHBIMU
MpUHITUTIAaMU cO0pa, aHAIN3a U MPEACTABICHUS TaHHBIX U3 Pa3IMYHbIX chep KU3HH
00I11ecTBa U TOCYIapCTBa MPUOOIIAET 00YUaIOIIUXCSl K 0OIIECTBEHHBIM HHTEPECAM.
N3yyenne oCHOB KOMOWHATOPHWKH pa3BHBACT HABBIKM OpPTaHM3AIlMW Iepedopa U
nojicu€Ta 4uciia BAPUAHTOB, B TOM YHCIIE, B IPUKJIAJAHBIX 3a7a4ax. 3HAKOMCTBO C
OCHOBaMH TeopuH TpadoB co3maéT MaTeMaTHYEeCKUH  (QyHIAMEHT  JIs
dbopMHUpOBaHU KOMIETEHITNI B 00;1aCTU MHPOPMATUKH U ITU(POBBIX TEXHOJIOTUH.
[ToMmuMo »TOrO0, MpU H3YYEHUHU CTATUCTUKM U BEPOSITHOCTU OOOTAIAIOTCA
MPEACTABICHUS] YYAIIUXCSI O COBPEMEHHOM KapTHHE MHpa M METOoJax ero
uccienoBanus, (GOpMHUpPYETCs TOHHMAHHE POJU CTAaTUCTUKM KaK HMCTOYHUKA
COIMAJIBHO 3HAYMMOW HWH(POPMAIUA M 3aKJIAJILIBAIOTCS OCHOBBI BEPOSITHOCTHOTO
MBIIIICHHUS.

B cooTBETCTBUU ¢ JaHHBIMH IEISAMH B CTPYKTYpE MPOTPaMMbl Y4eOHOTO
Kypca «BeposSiTHOCTh W CTaTHCTHKA» OCHOBHOW IIIKOJIBI BBIJCICHBI CIICTYIOIINE
coziepkaTebHO-MeToanueckue JuHuM: «lIpencraBienrue NaHHBIX U OMUCATEIbHAS
CTaTUCTHKa»; «BeposTHOCTEY; «DIIeMEHTBl KOMOWHATOpHWKW»;, «BBemeHue B
TEOpuIo rpadoB».

Conepxanne auHUM  «[IpencraBiaeHue JMaHHBIX H  ONHUCATEIbHAs
CTAaTUCTUKa» CIYXKUT OCHOBOW i (OpMUpPOBaHUS HABBIKOB pPabOTHI C
uHpOpMaITUEH: OT YTCHUS M HMHTEPIPETAllMd HWHQPOPMAIMH, TPEICTABICHHON B
TaONMIaxX, Ha JuarpaMmax W rpadukax g0 cOopa, TMPEACTaBICHUS W aHaIu3a
JaHHBIX C UCIOJb30BAaHUEM CTAaTUCTHUYECKUX XapPAKTEPUCTUK CPEIHUX W
paccenBaHus. PabGortas ¢ JgaHHBIMH, OOydYaroIIMecs ydYaTcsl CYHUTHIBATH U
WHTEPIPETUPOBATh JIaHHBIE, BBIABUTATh, APTYMEHTUPOBATh M KPUTHUKOBATH
NPOCTEHIINE THUIOTE3bl, Pa3MBIIUIATE Haa  (AaKTOpaMu, BBI3BIBAIOIIMMU
W3MEHYHMBOCTh, W OIICHUBATh WX BIHMSHUE HA PacCMaTPUBAEMbIC BEIMYUHBI U



IIPOLIECCHI.

NHTynTHBHOE NPEICTABICHUE O CIIy4YalHON M3MEHUYHUBOCTH, UCCIECIOBAHNE
3aKOHOMEPHOCTEM M TEHACHLIMM CTAHOBUTCS MOTHBUPYIOIIEH OCHOBOM IS
M3Y4YCHHS TEOPUH BEPOSATHOCTEU. boplIoe 3HaYeHNE 3/1€Ch UMEIOT ITPAKTUYECKNE
3aJ1aHHs], B YACTHOCTH OIIBITHI C KJIACCHYECKUMH BEPOSTHOCTHBIMHU MOJEIISIMHU.

[loHsiTHE BEPOSATHOCTH BBOJIUTCA KaK Mepa MpaBaoNogoO0Hs CIydailHOro
coOpiTuda. [lpym m3ydyeHunn Kypca oOydaroluecsi 3HAKOMATCA C IMPOCTEUIINMHU
METOJAaMH BBIYMCICHHsS BEPOATHOCTEW B  CIyYaWHBIX OJKCIIEPUMEHTaX C
PABHOBO3MOXXHBIMU JJIEMEHTAPHBIMU MCXOJIaMH, BEPOATHOCTHBIMM 3aKOHAMH,
NO3BOJIIIOIIMMU CTaBUTh M pelIaTh Oosiee CIOXHBIE 33hauud. B Kypc Bxonsr
HayaJbHbIE IIPEACTABICHUS O CIYy4YalHBIX BEIMYMHAX U HUX YHUCIOBBIX
XapaKTEPUCTUKAX.

Taxxe B paMKax 3TOro Kypca OCyHIECTBIIETCS 3HAKOMCTBO O00yJaronIuXxcs
C MHO>KE€CTBAMU U OCHOBHBIMM OIIEPALIMAMHU HAJl MHOKECTBAMU, PACCMATPUBAIOTCS
IIPUMEPHI NTPUMEHEHUS U1 PEIIEHUs 3aJad, a TAKXKE HCIOJIb30BaHUS B JIPYTHUX
MaTeMaTUYECKUX Kypcax U yUeOHBIX NMpeaMETaxX.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
B 7—9 xnaccax usyyaercs Kypc «BepoaTHOCTb U CTATUCTHKA», B KOTOPBIH
BXOJAT pasnensl: «lIpencraBieHre MaHHBIX W ONMCATEIbHAs CTATUCTUKAY;
«BeposTHOCTBY; «DNeMeHThl KOMOMHATOPUKNY; «BBeneHue B Teoputo rpadony.
Ha u3yuenue gaHHoro Kypca oTBOAUT 1 y4eOHBII yac B HEIEIIO B TEUEHUE
KaxJ10ro roga ooydeHus, Bcero 102 yaeOHbBIX Jaca.

COIAEPKAHUE YYEBHOI'O KYPCA
(IO TOJAM OBYYEHMUA)

7 kjaacce

[IpencraBieHue JaHHBIX B BUJIE Ta0IHII, IUAarpaMM, rpa@uKoB. 3aroIHEHHE
Ta0JMIl, YTEHWE M TIOCTPOEHHE AuarpaMMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpPYroBbIX). UTeHue rpaukoB peanbHbIX MpolreccoB. M3pneuenue nndpopmaim u3
JIUarpaMM U TaOJIMILL, UCTIOIb30BaHUE U MHTEPIPETALIUS TAHHBIX.

OnucarenpHasi CTaTUCTUKA: cpefHee apupMeTUYecKoe, MeJlaHa, pa3max,
HaumOoJblIee M HAaWMEHbIlIEe 3HAYEHUS Habopa 4YMCIOBBIX AaHHBIX. [Ipumepsl
CIIly4YaliHOM U3MEHYUBOCTH.

CrnyyaliHbIi SKCIIEpUMEHT (OMBIT) U Cily4ailHoe coObiTHe. BeposTHOCTH U
yacToTa. PoJib MalOBEpPOSITHBIX U MPAKTHUECKH JOCTOBEPHBIX COOBITHUIA B MPUPOIE
U B obmiectBe. MoHeTa 1 UrpajibHasi KOCTh B TEOPUU BEPOSATHOCTEH.

I'pa¢, Bepumna, pedpo. Crenenp BepuinHbl. Yuciao pé€dep u cymmapHas
crenenb BepmnH. [IpencraBienune o csizHoctu rpada. Llenu u umknel. Iyt B
rpadax. O6xox rpada (isiepoB myTh). Pelienne 3a1a4 ¢ momMoIibio rpados.



8 Kiacce

MHOX€ECTBO, 3JIEMEHT MHOXECTBA, NOJIMHOXECTBO. Ormepauuu Haj
MHOKECTBaMHU:  OObenuHeHue, nepeceyeHue. CBolicTBa  omepanuil  Haj
MHOXECTBAMHU:  NEPEMECTHTENIbHOE,  COYETATENbHOE,  PacHpeleIUuTeNbHOE,
BKJItoueHus. lcrnonp3oBaHue rpauueckoro MPEACTABICHUS MHOXECTB IS
ONKCAaHMS PEATBbHBIX MTPOLIECCOB U ABJICHUM, ITPU PEILIEHUU 33]1a4.

N3mepenne paccenBaHus JaHHbIX. Jlucrepcust U CTaHAAPTHOE OTKIOHEHHE
YHCIIOBBIX HA0OPOB. JlnarpamMmma paccenBaHusl.

DneMeHTapHble COOBITUS CcilydyallHOro ombiTa. CiiydaiiHble COOBITHS.
BepositHoct  coObiTuii.  OmbITBI € PaBHOBO3MOXKHBIMHM ~ 3JIEMEHTAPHBIMU
coObITusiMu. Ciyuaiinbiil BEIOOp. CBSI3b MEXKIY MaJOBEPOATHBIMU U MPAKTUYECKU
JOCTOBEPHBIMH COOBITUSIMU B IIPUPO/JIE, OOILIECTBE U HAYKE.

Hepeo. CBolicTBa J€pEBbEB: EIUHCTBEHHOCTh IIYTH, CYIIECTBOBAaHUE
BUCSYEH BEpIIMHBI, CBA3b MEXIY UYMCIOM BepIIMH M 4ucioMm pedep. [IpaBuio
yMHOXeHUsI. Perienue 3aad ¢ moMouispto rpados.

[IpotuBononoxkuele coObiTusA. [uarpamma Oiinepa. OObenuHeHUE U
nepeceueHre  coObiThil. HecoBmecTHblie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOSITHOCTEH. YCIOBHAasE BEPOATHOCTh. IIpaBwiio ymHOxeHus. HeszaBucumeie
coObiTusA. PemeHune 3agau Ha HaXO0XKJIEHUE BEPOSTHOCTEM C IMOMOILBIO JiepeBa
CIIy4alHOTO 3KCIIEpUMEHTA, IUarpaMm Jujepa.

9 kJace

[IpeacraBnenre JAaHHBIX B BUAE TaOnMl, JadarpamM, TrpauKoB,
MHTEpHpeTalns JaHHbIX. YTeHHEe U MOCTPOCHHE Ta0IHILl, AUarpaMM, rpaduKkoB 1o
pEAIbHBIM JTaHHBIM.

[TepectanoBku u pakropuan. CoueTaHus U YUCJIO cCOUeTaHUM. TpeyrobHUK
[Tackains. Pemienue 3amad ¢ MCNOJIb30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckas BeposiTHOCTh. CilydaifHbI BHIOOP TOYKU U3 (DUTYpPHI HA
IIJIOCKOCTH, U3 OTPE3KA U U3 AYT'M OKPYKHOCTH.

UcnbiTanne. Yenex u Heypaya. Cepusi UCOBITAHUM 10 MEPBOrO ycCIexa.
Cepuss wucnbiTanuii bepHymum. BepostHOocTH cOOBITHI B CEpPUM  HUCIBITAHHUM
bepnymn.

CinydailHasg BeJIMYMHA W pacnpenesieHne BepoATHocTed. [Ipumepst
MAaTeMaTUYECKOTO 0XKUIAHUS KaK TEOPETHUUECKOTO CPEIHETO 3HAYEHHUs BEJIMUMHBI.
MaremaTnyeckoe 0KMJAaHUE U JUCIIEPCHs CIIyYalHOM BEJIMYMHBI «YUCIIO YCIIEXOB
B CEpUU UCHBITAaHUN bepHym».

[TonsiTue o 3akoHe OoJblIMX yncen. M3MepeHnne BeposiTHOCTEH ¢ MOMOIIbIO
yacToT. Posib ¥ 3HaUeHKEe 3aKOHA OOJBIINX YUCEN B MPUPOJIE U OOIIECTBE.

IHINTAHUPYEMBIE IPE/IMETHBIE PE3YJIbTATBI OCBOEHUSA
PABOYEWM ITPOT'PAMMBI KYPCA



(ITO TOJAM OBYUEHWSI)

[IpenmeTHbIE pe3ysIbTaThl OCBOCHUS Kypca «BepOsITHOCTh U CTATUCTUKA» B
/—9 KItaccax XapakTepu3ylTCs CIEIYyIOUUMU YMEHUSIMU.

7 KJaace

* UYurarp uHpOpMalLMIO, NPEACTABICHHYIO B TaOiauIax, Ha JAMArpaMMax;
IPEICTaBIISATh JaHHBIE B BUJIE€ TA0JIUL, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cTonbuatkie) U KpyroBbI€) IO MACCHUBAaM 3HAYEHU.

* OnucelBaTh M UHTEPHPETUPOBATH  pEaJbHBIE  YHCIIOBBIE  JIaHHBIE,
MIpPE/ICTABICHHbIE B TA0JINIIAX, HA IUAarpaMmax, rpapukax.

* lcnonb3oBaTh JUIsl ONMHMCAHUS JAHHBIX CTATUCTUYECKUE XapaKTEPUCTUKHU:
cpenHee apupMeTuuecKoe, MeiMana, HauOoJIblIee U HauMEHbIIIEe 3HaYCHUS,
pasmax.

* JiMeTh mpeacraBlieHUE O CIYYalHOM W3MEHYMBOCTH Ha IpUMEpaxX IIEH,
(bU3UYECKUX BEIUYNH, AaHTPOTIOMETPUYECKUX JJAHHBIX ; UMETh ITPEJICTABIICHHE
O CTaTUCTUYECKON YCTOMYMBOCTH.

8 ki1ace

* U3BnekaTh U mpeoOpa3oBbIBaTh MH(OpPMAIMIO, MPEICTABICHHYIO B BHJIEC
Tabynuil, Auarpamm, TpauKOB; MPEJCTABISATh JaHHBIE B BHJE TaOIuII,
auarpaMm, rpadukos.

* OnuchiBaTh JaHHBIE C MOMOIIBID CTATUCTUYECKHX IOKAa3aTeNiel: CpeaHux
3HAYEHUW U Mep paccenBaHus (pa3max, IUCIEPCUST U CTaHJAPTHOE
OTKJIOHEHHE).

» HaxoauTh 4acTOTHI YUCJIOBBIX 3HAYEHUNM U YaCTOTHI COOBLITHI, B TOM YMCIIE
0 pe3ysibTaTaM U3MEPEHUM 1 HAOJIIOACHUH.

* HaxoauTh BEpOSITHOCTU CIyYalHBIX COOBITHUN B OMBITAX, 3HASI BEPOSITHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM YHCJE B OMNBITaX C PaBHOBO3MOXXHBIMH
3JICMEHTAPHBIMHA COOBITUSIMH.

» Hcnonb3oBaTh rpaduueckue MOACIH: JAEPEBO CIYyYallHOTO SKCIEPUMEHTA,
JIarpaMmbl Dilsiepa, YuciaoBas npsimast.

* OnepupoBaTh TMOHATUSMHU: MHOXECTBO, IIOJIMHOXECTBO; BBINIOJHATH
omiepaluyu HaJl MHOXXECTBaMH: OOBbEIMHEHHUE, MEePEeCCUCHHE; MEepPEeUUCIATh
3JIEMEHTBHI MHOXKECTB; IPUMEHATH CBOMCTBA MHOKECTB.

* lcnonb3oBaTh Tpaduueckoe MpeACTaBICHUE MHOXKECTB M CBS3CH MEXIY
HUMM JIJISI OTIMCAHUS MPOLIECCOB U SIBJICHUM, B TOM YUCJIE TIPU PEIICHUH 3a7a4
U3 JIPYTUX YYEOHBIX MIPEIMETOB U KYpCOB.

9 kjace

* JlI3Bnekarb M MpeoOpazoBbIBATH HMHPOPMALIMIO, TMPEACTABICHHYIO B



pa3IMYHbIX UCTOYHUKAX B BUE TaOIUII, AUarpaMm, rpauKoB; MPEACTABIATH
JaHHbIE B BUJE TAOJHUIl, AUarpaMM, TpauKoB.

Pemarp 3amauM OpraHM30BaHHBIM TIEpeOOpPOM BapHAHTOB, a TaKXKe C
MCIOJIb30BaHNEM KOMOWHATOPHBIX MPAaBUI U METO/IOB.

Hcnonp30BaTh OnMCaTENbHBIE XAapPAKTEPUCTUKHA JJISI MAaCCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHUE 3HAYEHUSI U MEPBI PACCEUBAHUSL.

HaxonuTth 4acTOThI 3HAYEHHUI U 4aCTOTHI COOBITHS, B TOM YHUCIIE MOJIb3YSICh
pe3ynbTaTaMu NPOBEIEHHBIX U3MEPEHUI 1 HAOIIOICHUN.

HaxoauTh BEpOSTHOCTH CITydalHBIX COOBITUN B U3YYEHHBIX OMBITaX, B TOM
YUCJIE€ B ONBITAX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH, B
CEpUSX UCIIBITAHUN 10 TIEPBOTO yCIeXa, B CEPUSAX UCIBITAHUN bepHyIun.
NmeTp mnpencraBiieHHE O CIIy4YalHOW BEIWYMHE W O PaCHpeieIeHUU
BEPOSTHOCTEM.

NMeTp mpeacTaBieHHE O 3aKOHE OOJBIIMX 4YHUCET Kak O IMPOSBIECHUU
3aKOHOMEPHOCTH B CIy4YailHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJBIINX
qyuces B IPUPOJIE U OOIIECTBE.
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