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[Iporpamma o marematuke st ooydaromuxcs 5-9 kimaccoB pazpaborana Ha ocHoBe PI'OC
O0O. B mnporpamme o MaTeMaTUKE YYTEHbl MJIEM U MOJOXKEHHS KOHLEHLIMM pPa3BUTHS
MaTeMaTH4ecKkoro obpasoBanus B Poccuiickoit dexepannu.

[IpenmeroM MaTteMaTHKH SBISIOTCS (yHJAMEHTaJIbHBIE CTPYKTYphl HAIIEro0 MUpa -
MPOCTPAHCTBEHHBIE (OPMBI M KOJIWYECTBEHHBIE OTHOIIEHHUS (OT MPOCTEHUIIMX, YCBAaEMBIX B
HETIOCPEJICTBEHHOM OTIBITE, /IO IOCTATOYHO CJIOXKHBIX, HEOOXOIUMBIX JJIsl pa3BUTHUS HAYYHBIX U
NPUKIAJHBIX uAel). MareMaTHuecKue 3HaHUS O00ECNEeYMBAIOT IMOHMMAaHUE MPUHIUIIOB
YCTPOICTBA M HCIIOJIb30BAHUS COBPEMEHHOM TEXHHUKHM, BOCHPUITHE U HHTEPIPETALUIO
COLIMAIBHOM, PKOHOMUYECKOH, MOJUTHYECKOW HH(OPMAIMK, AAI0T BO3MOXHOCTH BBITIOJHATH
pacy€Thl U COCTABJIATH AITOPUTMBI, HAXOAUTH U MIPUMEHSATH (POPMYIIBL, BIAAETh MPAKTUYCCKUMU
npuéMaMy reOMETPUUECKUX U3MEPEHUI U IOCTPOEHUH, YNTaTh UH(POPMALIUIO, IPEJICTABICHHYIO
B BUJE TaONUL, AuarpaMM M IpaduKoB, )KUTh B YCIOBHUAX HEONPEICIEHHOCTH W MOHUMATh
BEPOSITHOCTHBIN XapakTep CIIy4alHbIX COOBITHI.

N3ydyenne mateMaTHKu GOPMUPYET y 00YHAIOIIMXCS MAaTEMAaTUYECKUI CTUIIb MBIILICHUS,
MIPOSIBIIAIONIMNCSA B OINpeNelNEHHBIX YMCTBEHHBIX HaBblkax. OOydaromuecs OCBauBAaIOT TaKue
MPUEMBI U METO/IbI MBIILIJICHU S, KAaK MHIYKIHS U JIeAYKLKs, 0000IIeHnEe U KOHKPETU3allKs, aHaIu3
U CHHTe3, Kiaccupukaluus M cucremMaTusauusi, abcrparupoBaHue M aHajaorus. OOBEKTbI
MaTeMaTHYEeCKUX YMO3aKIIUEeHUN, TMpaBuUja WX KOHCTPYWPOBAHHS PACKPHIBAIOT MEXaHU3M
JIOTUYECKUX MOCTPOEHUI, ClIOCOOCTBYIOT BBIpaOOTKE yMeHUs1 POpMyIHpOBaTh, 000CHOBHIBATH U
JIOKa3bIBaTh CYXJACHUS, TEM CaMbIM Pa3BUBAIOT JOIMUECKOE MbllIeHHEe. 3yueHre maTeMaTuku
obOecrieunBaeT (OPMUPOBAHUE AITOPUTMUYECKOW KOMIIOHEHTHI MBIIIJICHUSI M BOCIHUTaHUE
YMEHHH JeHCTBOBaTh MO 3aJaHHBIM aJIrOpUTMaM, COBEpIIEHCTBOBAaTh W3BECTHBIE U
KOHCTPYHpOBaTh HOBble. B mporiecce pemieHus: 3ajad - OCHOBOM ydyeOHOM AESTeNTbHOCTH Ha
YPOKax MaT€MaTUKH - Pa3BUBAIOTCSA TBOPYECKAs U NPUKJIAJHAS CTOPOHBI MBIILICHHUS.

OOyuenne MaTeMaTuke Ja€T BO3MOXKHOCTh pa3BUBAaTh Yy OOYYalOIIMXCS TOYHYIO,
palnMoHaIbHYI0 U HH(GOPMATUBHYIO PeUb, YMEHUE OTOMPATh HauOOJIee NOIXOMAIINE A3bIKOBBIE,
CHUMBOJIMUECKHE, TIpaUuecKue CpelicTBa [Ull BBIPAKEHUS CYXKICHMH M HarJIAJHOTO HX
IIPEICTaBICHHUS.

[Ipn u3ydyeHUn MaTeMAaTUKU OCYLIECTBIIETCS OOIIee 3HAKOMCTBO C METOJAMHU MO3HAHMS
JNEUCTBUTEIBHOCTH, MPEACTABICHUSIMU O NPEAMETE M METOJaX MaTeMAaTUKHM, UX OTIMYUU OT
METOJIOB JpPYTMX €CTECTBEHHBIX M TyMaHHUTApHBIX HayK, 00 OCOOEHHOCTSX NPUMEHEHUs
MaTeMaTUKU JJI PELICHUS HAY4YHbIX U ITPUKIIAIHBIX 3a/a4.

[IpuoputeTHBIMU LIEJIAIMU 00Y4EHUs MaTeMaTHKe B 5-9 Kinaccax sBISIOTCA:

(dbopMupOoBaHME  LIEHTPAJIbHBIX  MAaT€MaTHMYECKUX  HOHATUH  (YMCIO,  BEIMYUHA,
reomMeTpudeckas  Qgurypa, IepeMEHHas, BEpPOSATHOCTb, (QYHKIMs), OOecreYnBarOLIUX
IIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MATEMAaTHYECKOT0 00pa30BaHus 00y4aroOLINXCs;

MO/IBEJICHNE OOYYaIOUIMXCsl Ha JOCTYIIHOM JUIsI HUX YPOBHE K OCO3HAHUIO B3aUMOCBS3H
MaTeMaTUKU M OKPYKAIOLIEro MHpa, NOHUMaHME MaTeMaTHKU KaK 4YacTH oOulied KyJIbTypbl
4eJI0BEYECTBA;

pa3BUTHE  UHTEJUIEKTyalbHbIX M  TBOPYECKUX  CHOCOOHOCTEH  OoOydarommxcs,
[I03HABATEIbHON AaKTUBHOCTH, UCCIIE0BATENbCKUX YMEHUM, KDUTUYHOCTH MBILUICHHS, HHTEpEca
K U3Y4YCHHUIO MaTEMATUKH;

¢dopmupoBanrue (QyHKIHOHAILHOW MaTEeMaTHUYEeCKOM IPaMOTHOCTH: YMEHHsI paclo3HaBaTh
MIPOSIBJICHUS] MaTEMAaTUUYECKUX MMOHATHH, 0OBEKTOB U 3aKOHOMEPHOCTEN B peaslbHbIX KU3HEHHbIX
CUTyallUsX M TPU HU3YYEHUH JPYTUX Y4YEeOHBIX MPEAMETOB, MPOSBICHUS 3aBHUCUMOCTEH U
3aKOHOMEPHOCTEH, (hopMyIHpOBaTh MX HA SI3bIKE MAaTEMAaTUKU U CO3/aBaTh MaTeMaTHYeCKUe
MOJENY, IPUMEHATh OCBOCHHBI MAaT€MaTW4YeCKMM ammapar Uil pEleHus MpakTHKO-
OPUEHTHUPOBAHHBIX 33/1a4, MHTEPIIPETUPOBATH U OLIEHUBATh MOJIYYEHHbBIE PE3YJIbTATHI.

OcHOBHBIE JTMHUM COJEP)KaHUS NporpamMMmbl 1O MareMaTuke B 5-9 kimaccax: «Yucma u
BBIUUCIIEHUS», «Anredpay («AnreOpandeckue BBIPAKEHHs», «YpPaBHEHUS W HEPAaBEHCTBAY),
«Dynkuuny, «leomerpusi» («I'eomerpuueckue @urypsl M HuX cBoiicTBa», «M3MepeHue
TEOMETPUYECKUX BEIMUUH»), «BeposATHOCTh M cTaTUCTHKaA». JlaHHBIE JMHUM pPa3BUBAOTCS



napajieNIbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOH JIOTUKOM, OJTHAKO HE HE3aBUCUMO OJIHA OT
JIPYrOi, a B TECHOM KOHTAKT€ U B3aMMOJICHCTBHH.

Conepxanue MporpamMmbl IO MaTeMaTUKE, paclpeienéHHOoe Mo TrojaaM oOydeHus,
CTPYKTYpPUPOBAHO TaKUM 0Opa3oM, YTOObI KO BCEM OCHOBHBIM, MPUHIMUIIHAILHBIM BOIPOCAM
oOyuaromuecs: 00palagTuch HEOJHOKPATHO, YTOOBI OBJIAICHUE MaTEMAaTHHECKUMU TIOHITHIIMHA 1
HaBBIKAMH OCYILECTBIIIOCH MOCIENIOBATEIBHO M MOCTYNATEIbHO, C COOJIOCHUEM MPUHIUIIA
MPEEMCTBEHHOCTH, a HOBBIC 3HAHHS BKIIOYAIUCh B OOIIYI0 CHCTEMY MaTeMaTHYECKUX
MPEJCTaBICHUN OOYUYaIOMIMXCS, pacIupsist U yriayounsis e€, oOpa3ysi MPOYHbIE MHOKECTBEHHBIE
CBSI3U.

B cootBerctBum ¢ @I'OC OO0 Maremartuka siBIsieTcs 0053aTeIbHBIM Y4eOHBIM IPEMETOM
Ha YpOBHE OCHOBHOTIO 00111ero oopasoBanus. B 5-9 kitaccax maTemaruka TpaJulMOHHO U3Yy4aeTcs
B paMKax CJeIyroIMuX yueOHbIX KypcoB: B 5-6 kiaccax - kypca «MaTtemarukay, B 7-9 kiaccax -
KypcoB «AnreOpa» (BKJIOYasi 3JIEMEHTbl CTATUCTUKU U TEOPUU BeposiTHOCTeN) U «I'eomeTpusi».
[IporpamMmoii o MareMaTuUKe BBOJUTCS CaMOCTOSITENbHBIM yueOHBIH Kypc «BepositHocTh u
CTaTUCTHKAY.

OO111ee yuciio 4acoB, PEKOMEHIOBaHHBIX JJISl U3y4eHHs] MaTeMaTHKU (0a30BbIi YpOBEHb) Ha
YpOBHE OCHOBHOTO 00111er0 00pa3zoBanus, - 952 yaca: B 5 kiacce - 170 gacoB (5 yacoB B HEZIENIO),
B 6 kiacce - 170 gacoB (5 9acoB B Hezen0), B 7 kiacce - 204 gaca (6 4acoB B HEJENI0), B § Ki1acce
- 204 4gaca (6 yacoB B HefIeN0), B 9 kiacce - 204 gaca (6 4acoB B HEJIENIO).

N3yueHnne MaTeMaTWKd Ha ypOBHE OCHOBHOTO 0OIIero oOpa30BaHWs HAINPaBICHO Ha
TOCTIKEHHE 00YJatONIMMHCS IMIHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX
pe3yIbTaTOB OCBOCHUS YIEOHOTO IIPEIMETA.

JIM9HOCTHBIE Pe3yabTaThl OCBOCHUS IPOTPAMMBI TIO MAaTEMAaTHKE XapaKTEePU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHUE:

IPOSIBJICHHEM HHTEpeca K MPOLUUIOMY M HACTOSIIEMY POCCHUHCKON MaTeMaTHKH,
LIEHHOCTHBIM OTHOILIEHWEM K JOCTH)KEHHSIM POCCHUICKHX MATEMATHUKOB W POCCUICKOMN
MaTEMaTU4ECKOH IIKOJIBbI, K UCIOIb30BAHUIO ATUX JOCTHKEHUH B IPYTUX HayKaxX U MPUKIIAIHBIX
chepax;

2) rpaxJaHCKOE U TyXOBHO-HPaBCTBEHHOE BOCIIUTAHHUE:!

TOTOBHOCTBbIO K BBINIOJHEHHUIO OOS3aHHOCTEW TIpaKAaHWHA W pealu3allud €ro Ipas,
IIPEJCTABICHUEM O MAaTEMaTUYeCKMX OCHOBaX (YHKIMOHHUPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBJICHUH, MpoLEeyp I'pakJaHCKOro olliecTBa (HarmpuMep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO 3THYECKUX HPOOJeM, CBA3aHHBIX C MPAKTHUYECKHMM IPUMEHEHHEM JOCTHUKEHUH
HayK{, OCO3HAHUEM Ba)KHOCTU MOPAJIbHO-ITUYECKUX NPUHIIUIIOB B JIEATEIBHOCTH YUEHOTO;

3) Tpya0oBO€ BOCHIUTAHUE!

YCTAaHOBKOW Ha aKTMBHOE Y4YacTHE B PEIIEHUM IPAKTUYECKMX 337ad MaTeMaTH4ecKOi
HaMpaBJICHHOCTH, OCO3HAHNEM Ba)KHOCTH MaTEMAaTUYECKOro 0O0pa30BaHUs HA MPOTSHKEHUU BCeH
AKHU3HU Ul YCIEITHONW Npo(ecCUOHANBHOM JeATeIbHOCTH U Pa3BUTUEM HEOOXOAMMBIX YMEHHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHUEM MHIMBHUIYAIbHON TpaeKTOpuu OOpa3oBaHUi U
KM3HEHHBIX IUIAHOB C YYETOM JIMUHBIX HHTEPECOB U OOLECTBEHHBIX TOTPEOHOCTEH;

4) scTeTHuecKoe BOCIUTAHUE:

CMOCOOHOCTBIO K 3MOIIMOHAJIBHOMY M 3CTETHUECKOMY BOCHIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PELICHUH, paCCY)KIACHUN, YMEHHIO BUJIETh MaTeMaTHYeCKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) LIEeHHOCTH HAYYHOTO MO3HAHUS:

OpHUEHTAaIel B JEATENIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX INpeICTaBlIeHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YENOBEKa, MPHPOJBl MU OOLIecTBa, MOHUMaHUEM
MaTeMaTH4YeCKOM HayKH Kak cQepbl YeIOBEUECKOW MesTeIbHOCTH, ATAloOB €€ pPa3BUTHS U
3HaYMMOCTH JUTSl Pa3BUTHUS LIUBIIIM3AIUH, OBJIAJICHUEM S3bIKOM MAaTEMaTUKH U MaTeMaTUYeCKOn
KyIbTypOd Kak CpEICTBOM IIO3HAHUS MHUPA, OBJIAJCHMEM MPOCTEHIIMMH HaBBIKAMHU
MCCIIEI0BATENLCKOM eI TEeNbHOCTH;



6) ¢usnyeckoe BOCHHUTAaHUE, (POPMHUPOBAHUE KYJIBTYPHI 370POBbS U 3MOIHMOHAIBHOTO
Onaromoaydus:

TOTOBHOCTBIO TPUMEHATh MAaTEMATUUECKHE 3HAHHUS B HHTEPECAX CBOETO 3/I0POBbS, BEICHHS
3I0pOBOTO 00pa3a KU3HU (310pOBOE MHUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA,
perynsipHasi (puznyecKas aKTUBHOCTbH), CHOPMHUPOBAHHOCTHIO HABBIKAa pe(UICKCHH, MTPU3HAHUEM
CBOETO IpaBa Ha OMIMOKY M TAaKOTO XK€ IpaBa JPyroro 4eJIOBeKa;

7) 9KOJIOTUYECKOE BOCITUTAHUE:

OpHUEHTAaIMel Ha MPUMEHEHHE MAaTeMaTHYeCKUX 3HAHUH Uil pelieHus 3ahad B o0iacTu
COXPAaHHOCTH OKpYXAaromlel Cpeapl, IUIAHUPOBAHHUS IIOCTYIIKOB M OLEHKH HX BO3MOKHBIX
MIOCIIEICTBUH UIsSl OKpPYXKAIOIIEeH Cpeabl, OCO3HAaHHEM IJI0OATBHOTO XapakTepa KOJIOTHYECKHX
po0JIeM U IyTeH uX penicHus;

8) amanraius K M3MEHSFOLITUMCSI YCIOBHSM COLMATBHON U TIPUPOTHON CPEIbI:

TOTOBHOCTBIO K JICHCTBHSM B YCIOBHUSX HEOMPEICTIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAaKTUYECKYIO NeATENIbHOCTh, B TOM YMCIIe YMEHHE YUUTHCS Y IPYTHX
Jroziel, mpuoOpeTaTh B COBMECTHOM JESITEIbHOCTA HOBBIC 3HAHMS, HABBIKA M KOMIIETECHIIUU W3
OTIBITA JAPYTHX;

HE00X0IMMOCTHIO B (POPMUPOBAHUH HOBBIX 3HAHWH, B TOM 4HCIe (POPMYIHpPOBATH HICH,
MOHATHS, TUIIOTE3bI 00 0OBEKTaxX W SBICHHIX, B TOM YHCIIE paHee HE M3BECTHBIX, OCO3HABATh
neuIuTH COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, TNITAHUPOBATH CBOE pa3BHUTHE,

CTIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIINIO, BOCIIPHHUMATH CTPECCOBYIO CHTYAITUIO
KaK BBI30B, TPEOYIOMIMI KOHTPMEp, KOPPEKTHPOBATh NMPHHUMAEMbIC PCIICHUS W JCHCTBUSA,
(bopMyITHPOBATh U OIIEHUBATH PUCKHU U MOCIIEACTBHS, (OPMUPOBATH OTIBIT.

B pesynmpTate OCBOCHHS TpPOrpaMMBl 10 MaTeMaTHKE Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOydvaromerocs OyayT chOpPMHUPOBAHBI METANpPEIMETHBIE PE3YyIbTaThl,
XapaKTePU3YIOIIUECS]  OBJAJCHHEM  YHHBEPCAJIBbHBIMH  [O3HABATEIBHBIMH  JCHCTBUSIMH,
YHHUBEPCATbHBIMH KOMMYHUKATHBHBIMU JCUCTBUSIMH M YHUBEPCAIBHBIMH PETYJISATHBHBIMU
NEUCTBUSIMU.

VYHuBepcanbHbIE TIO3HABATENIbHBIE JACHCTBUA oOecrneunBaloT (GopMuUpoBaHUE 0a30BBIX
KOTHUTUBHBIX IPOIECCOB OOYdJarOMMXCsi (OCBOGHHE METOJOB TO3HAHUS OKPYKAIOIIETO MHPA,
MPUMEHEHHE JIOTHYECKHX, UCCIIC0BATEILCKUX OTIepaliid, YMEHHI padoTaTh ¢ HHPOpMAaLUeH).

VY obyuatomierocs Oyayt chopMUPOBaHBI CIEAYIOIIME 0a30BbIC JTOTUYCCKHUE ICHCTBHS KaK
9YacTh YHUBEPCAIBHBIX MIO3HABATEIIBHBIX YUCOHBIX JCHCTBUIL:

BBISBJIATh M XapaKTEPU30BaTh CYIICCTBECHHBIC IMPH3HAKH MaTEMaTHYECKHUX OOBEKTOB,
MOHATUH, OTHOWICHUA MEXIY TMOHATHIMH, (QOPMYIUPOBATh ONPEACICHUS TOHSATHA,
YCTAQHABJIMBATh CYNICCTBEHHBI MpPH3HAK KIACCU(PHUKAIIMHA, OCHOBAHHS JUIS OOOOIICHHS W
CpaBHEHWSI, KPUTEPHH ITPOBOIUMOTO aHAJIH3a,

BOCIIPUHMMATh, (DOpMYIHpPOBATh M MPEOOPa30BBIBATh CYXKICHHS: YTBEPIUTCIbHBIC U
OTpHIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

BBISBJIATh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M INPOTUBOpEUUsi B (pakrax,
JaHHBIX, HAONIONCHUSAX W  YTBEPXKACHUAX, IMpelylaraTb KPUTCPUU ISl BBISBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPECUHNH;

MIPOBOJIUTH BBHIBOJBI C MUCIOJIH30BAHUEM 3aKOHOB JIOTHKH, JICAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKTIOUYEeHUH, yMO3aKIIOUEHHUH 110 aHAJIOTUH;

pa3buparh J0Ka3aTeNbCTBA MAaTEMATUYECKUX YTBEPKACHUU (TPSAMBbIE M OT MPOTUBHOTO),
MIPOBOJIUTH CAMOCTOSTEIILHO HECJIOKHBIC IOKA3aTeIhCTBA MATEMATUYECKHUX (DPAaKTOB, BEICTPAHBATh
apryMeHTaIlMI0, TPHUBOJUTH MPUMEPHl M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyXJeHus;

BBIOHMpATH cOco0 perieHus yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS,
BBIOMpATh HanOoJIee MOIXOISIINUN ¢ YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Y oOydaromerocst OyayT chopMHpOBaHBI CIEAyIONIHe 0a30Bble HCCIEI0BATEIHCKIE
JICWCTBUS KaK YaCTh YHHBEPCATbHBIX MO3HABATEIbHBIX YICOHBIX ICHCTBHIA:



WCIOJIH30BATh BOMPOCH KaK MCCIEI0BATEIbCKIUI MHCTPYMEHT MO3HAHUS, (POpPMYIHpPOBAThH
BOMPOCHI, PUKCUPYIOLINE IPOTHBOPEUHE, TPOOIEMY, CAMOCTOSITEIILHO YCTaHABINBATH HCKOMOE U
naHHoe, (POPMHUPOBATh THIIOTE3Y, APT'yMEHTHPOBAThH CBOIO MO3HUIIMIO, MHECHUE;

MPOBOJUTH IO CAMOCTOATENBHO COCTABICHHOMY IUIAHY HECIOXKHBIA HKCIIEPUMEHT,
HEOOJIBIIIOE HCCIEOBAHME [0 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKY CO00ii;

CaMOCTOSTENIEHO (POPMYIHUPOBATH 0OOOIIEHHUS U BBIBOJIBI MO PE3YIbTaTaM MPOBEAEHHOTO
HaOJIOIEHUS, UCCIICIOBAHUS, OLIEHUBATD JOCTOBEPHOCTD MOJIYYEHHBIX PE3Yy/IbTaTOB, BBIBOJOB U
000011IeHHI;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCa, & TAK)KE BBIIBUTATH MPEATOJIOKEHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBUSIX.

VY o6yugaromerocs 0yaytT copMupoBaHbl yMeHHsI paboTaTh ¢ MHPOpMaNUEd Kak 4acTh
YHHUBEPCAIBHBIX TO3HABATEIBHBIX YICOHBIX JIEHCTBHIA:

BBISIBJIATH HEJOCTATOYHOCTh W M30BITOYHOCTh MH(OPMALINK, TaHHBIX, HEOOXOAUMBIX IS
peleHws 3a/1a9u;

BBIOMpATh, AaHAIM3UPOBATH, CHUCTEMATH3UPOBATh W WHTEPIPETUPOBATh WHPOPMALUIO
Pa3NMYHBIX BUIOB U (OPM MPEICTABICHUS;

BBIOMpaTh (QOopMy MpeAcTaBiIeHUS MHPOpPMAIMU W HUIIOCTPUPOBATh pElIaeMble 3a7auu
CXeMaMH, AuarpaMMaMu, HHOH rpadukoil 1 uX KOMOMHALIUSAMU;

OIICHUBATh HAJIE&KHOCTh WH(MOpPMAIMH IO KPHUTEPUSM, MPEUIOKEHHBIM YUUTEIEM HITU
COPMYIIMPOBAHHBIM CAMOCTOSITEIIBHO.

VYHuBepcalbHbIe KOMMYHUKATHBHBIE JIEWCTBUS 00€CHeUMBaAIOT  C(HOPMHUPOBAHHOCTD
COIMATBHBIX HABBIKOB 00YJarOIINXCS.

VY oOyuatomerocsi OyayT chopMUpOBaHBI YMEHHS OOIICHHS KaK 4YacTh YHUBEPCAIbHBIX
KOMMYHUKATUBHBIX YYCOHBIX TCHCTBUI:

BOCIIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCJIOBHUSIMH M LEISIMH
oOwIeHus, SICHO, TOYHO, TPAMOTHO BBIpAXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U IMHCHhMEHHBIX
TEKCTax, 1aBaTh MOSICHEHHUS 10 X0y PEIICHU 3a/1aui U MOJyYeHHBIM pe3ysIbTaTaM;

B XOJ€ OOCYXJCHHS 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXTa€MOW TEMbI, TTPOOIEMBI,
pelaeMoi 3ajauu, BBICKAa3bIBaTh WJCH, HAllEJICHHbIE HA MOWCK PELIEHHUs, COMOCTABIATH CBOU
CYXJCHUS C CY)KICHHSIMH IPYTUX YYaCTHHUKOB JAMajora, oOHapyXHBaTh pa3jiHyude U CXOJCTBO
MO3ULUH, B KOPPEKTHOU (hopMe HOpMyTUpOBaTh pa3HOTIACHs, CBOU BO3PAKECHUS;

MIPE/ICTaBIATh PEe3yNbTaThl PEIICHUs 3a/lauM, SKCIEPUMEHTa, HCCIEAOBAHUS, IPOEKTa,
CaMOCTOSITENILHO BHIOMPATh (JOpMAT BHICTYIUICHUS C YUETOM 3aa4 MPE3eHTALUU U OCOOCHHOCTEH
ayJUTOPHUH.

Y oOyugatomerocss Oyayr chopMHpOBaHBl yMEHHUS COTPYJHMYECTBA KaK 4acTb
YHHUBEPCATbHBIXKOMMYHUKATUBHBIX Y4E€OHBIX JEHCTBUM:

MOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W WHAWBHIYaTbHOUN paboThl mpu
pelieHnn y4eOHbIX MaTeMaTHYEeCKHX 3a/1ay;

MPUHUMATh IIeJIb COBMECTHON IesTeNbHOCTH, TUIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThl, pacnpenensiTh BUAbl paboT, JOTOBapUBATHCS, OOCYXKAATh MPOIIECC U PEe3yIbTaT paboThlI,
0000111aTh MHEHUS HECKOJIBKHUX YEIIOBEK;

y4acTBOBATh B TPYNMOBBIX (GopMax paboThl (00CYkAeHUs, OOMEH MHEHHSIMH, MO3TOBbIE
LITYpPMBl U JIPYTUE), BBIMOJHATH CBOIO YacThb PabOThl U KOOPAMHHPOBATH CBOM JIEHCTBUS C
JIPYrUMHM 4I€HAMH KOMAaH/bl, OLIEHUMBaTh KAayecTBO CBOEro BKJIaJa B OOLIMIM MPOAYKT IO
KpUTEpHIM, CHOPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

VYHUBepcallbHble DPETrYIsTUBHBIE ACUCTBUS 00eCneunBaloT (OPMHUPOBAHUE CMBICIOBBIX
YCTaHOBOK U JKU3HEHHBIX HABBIKOB JINYHOCTH.

VY obyuatomerocs OyayT c@opMHpOBaHBI YMEHHsS CaMOOpPraHM3allMM Kak YacTb
YHUBEPCAJBHBIX PETYISITUBHBIX YIEOHBIX EHCTBHIA:



CaMOCTOSITEIILHO COCTABJIATH IJIaH, AJITOPUTM PELICHUS 3a7ayll (WM €ro 4acTh), BEIOUPATh
cnoco0 pemeHUss ¢ Y4ETOM HMMEIOLIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMAaLH.

VY ob6y4aromerocs OynyT chopMUPOBAHBI YMEHHSI CAMOKOHTPOJISI KAK 9aCTh YHUBEPCATBHBIX
PETyIASTHUBHBIX YU4EOHBIX ICHCTBHIA:

BJIQJIETh CHOcO0OAMHM CaMOTPOBEPKH, CAMOKOHTPOJIS TpoIlecca W pe3ynbTaTa pPelICHHUs
MaTeMaTUIECKOM 3a1a9H;

MIpEeIBUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTb IPHU PEUICHUM 3aJaud, BHOCUTH
KOPPEKTUBBl B JESATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, HAWJCHHBIX OLIMOOK,
BBISIBJIEHHBIX TPYJIHOCTEH;

OIICHUBAaTh COOTBETCTBUE DPE3yibTaTa NESATEIBHOCTH IOCTAaBJICHHOW LEIU U YCIOBHSM,
OOBSACHATH MPUYMHBI JOCTHXKEHUS WM HEJOCTUKEHUS €N, HaXOJUTh OLINOKY, 1aBaTh OLICHKY
MPHUOOPETEHHOMY OIIBITY.

[IpenMeTHbI€ pe3ynbTaThl OCBOCHUS MPOTpaMMBbl [0 MaTEMATHKE MPEICTaBJIEHbI [0 TOJAaM
o0Oy4eHHs B paMKaX OTACIBHBIX Y4eOHBIX KypcOB: B 5-6 Kilaccax - Kypca «Maremaruka», B 7-9
KJ1accax - KypcoB «Anredpay, «I'eomeTpus», «BeposITHOCTh U CTaTUCTUKAY.

«MartemaTnka» B 5-6 ki1accax

[TosicHuTENBHASA 3anMCKA.

[IpuoputeTHbIME LIENAMU O0YyYEHHUSI MaTeMaTHUKe B 5-6 Ki1accax SBIISIOTCS:

MpoJIoJKeHHEe (OPMHUPOBAHUS OCHOBHBIX MAaTEMaTHYECKUX MOHATHH (YMCIIO, BEIMYMHA,
reomeTpuueckas  (¢urypa), O0OECHEUHMBAIOIIUX MPEEMCTBEHHOCTh M  TMEPCHEKTUBHOCTH
MaTeMaTH4eCKOro o0pa3zoBaHus 00yJaroImMuXCs;

pa3BUTHE  HUHTEIUJIEKTYyaJbHBIX UM  TBOPYECKMX  CIIOCOOHOCTEHl  oOydarommxcs,
M03HABaTEIbHON aKTUBHOCTHU, UCCIIEIOBATENLCKUX YMEHHM, HHTEpeca K U3y4YeHUIO MaTeMaTUKH;

MojiBe/icHne 00yJaromuxcsi Ha JOCTYMHOM JUIS HUX YPOBHE K OCO3HAHMIO B3aUMOCBSI3U
MaTeMaTHKU U OKPYXAIOIIETro MUpa;

(dbopmupoBaHue (pYHKIHOHAIBHON MaTeMaTHUYeCKON I'paMOTHOCTH: YMEHHUS paclo3HaBaTh
MaTeMaTH4ecKue OOBEKThl B PEAIbHBIX KU3HEHHBIX CUTYaAIUsAX, IPUMEHSATh OCBOCHHbIE YMEHUS
JUI pellieHus] IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIIPETUPOBATH MOJYYCHHBIE PE3YIbTaThI
Y OLICHMBATh UX HAa COOTBETCTBUE MPAKTUYECKON CUTYALIUU.

OcHOBHbBIE JIMHUU COJIEp)KaHUSI Kypca MaTeMaTUKH B 5-6 kiaccax - apudmernyeckas u
reoMeTpuueckas, KOTOpble Pa3BUBAIOTCS MapajliebHO, KaX/aas B COOTBETCTBUHU C COOCTBEHHOMU
JIOTUKOM, OJIHAKO, HE HE3aBHCHMO OJHA OT JIPYroi, a B TECHOM KOHTaKT€ M B3aUMOJCHCTBUU.
Taxxe B Kypce MaTeMaTUKH MPOUCXOJUT 3HAKOMCTBO C 3JIEMEHTAMH alIreOpbl U ONUCATENIbHOMN
CTaTUCTHUKH.

N3ydenue apupmMeTHUecKoro marepuana HadyMHAETCS CO CUCTEeMaTH3allMM M Pa3BUTHS
3HAHMI O HATypalIbHBIX YHCIIaX, MOJy4YEHHBIX Ha YPOBHE HaYaJIbHOTO 0011ero oobpa3oanus. [Ipu
3TOM COBEPILICHCTBOBAHHE BBHIYMCIUTENHLHON TEXHUKU U (POPMHUPOBAHUE HOBBIX TEOPETHUECKHUX
3HAHUH COYETAeTCS C PA3BUTHEM BBIYUCIUTEIBHON KYyIbTYPhl, B YAaCTHOCTH C OOy4CHHEM
MPOCTEHIINM MpUEMaM IPUKHUIKHA U OLIEHKU Pe3yIbTaTOB BhIYKMCIEHUI. 3ydeHne HaTypaibHbIX
qKcell IPOAOJKAETCS B 6 KJIacCe 3HAKOMCTBOM € Ha4aJIbHBIMU NOHATUSMH TEOPUU JAETUMOCTH.

Hauano u3ydyeHuss oOBIKHOBEHHBIX M JIECATUYHBIX JpoOel OTHeceHo K 5 kimaccy. OTo
NEepPBBII 3Tal B OCBOGHHMHU JApoOeH, KOrja MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMH HJIESIMH,
noHATUAMH TeMbl. [Ipu 3ToM paccMoTpeHHe OOBIKHOBEHHBIX JpoOeil B MOJHOM 0OO0bEMeE
MPEIIECTBYET M3YyYEHHUIO JECITUYHBIX IpOoOed, 4To I11eecoo0pa3sHo C TOYKHM 3PEHUs JIOTUKU
U3JI0KEHHUsT YUCIIOBOM JIMHMHM, KOTJa NpaBWiIa JNEHCTBUH € AECATUUHBIMU JPOOSMU MOKHO
000CHOBaTh YK€ MH3BECTHBIMU aJTOPUTMAMU BBITIOJHEHUS JEHCTBUH € OOBIKHOBEHHBIMHU
IpoOsiMu. 3HAKOMCTBO C JECATUYHBIMHM JPOOSMU PACHUIMPUT BO3MOKHOCTH JJISi TOHHUMAaHHUS
00y4aromuMHCs MPUKIAJAHOTO TPUMEHEHNs HOBOW 3aIMCH MPH U3YYEHHUH APYIHX MPEIMETOB U
IIPU MPAKTHYECKOM HCoib30BaHNU. K 6 Kinaccy oTHeCEH BTOpPOIL ATam B M3y4eHUU JpoOeH, rie
IIPOUCXOJIUT COBEPILICHCTBOBAHME HABBIKOB CPaBHEHHs M NpeoOpa3zoBaHMs JpoOei, 0CBOeHUE



HOBBIX BBIYMCIIMTENIBHBIX QJITOPUTMOB, OTTAUYMBAHME TEXHUKU BBIYHMCICHUM, B TOM YHCIIE
3HAYEHUH BBIPAKCHUN, COJEPKAIMX M OOBIKHOBEHHBIC, U JCCATUYHBIC JPOOU, YCTAHOBIICHUE
CBsA3€M MEX1y HHMH, pacCMOTpPEHHUE NMPUEMOB peUIeHUs 3ahady Ha ApobOu. B Hauane 6 kiacca
MPOUCXOAUT 3HAKOMUTBO C TIOHSITHUEM ITPOLICHTA.

Oco0eHHOCThIO H3YYCHHSI MTOJIOKUTEIBHBIX U OTPUIATEILHBIX YHCE SIBJISETCS TO, YTO OHU
TaK)K€ MOTYT paccMaTpUBaThCS B HECKOJBKO A3TamnoB. B 6 kiacce B Hayalle M3Y4EHUS TEMbI
«IlonoxuTeNbHBIE U OTPUIIATEIBHBIC YKCIa» BbiAensercs noarema «llenbie yucna», B pamkax
KOTOPOM 3HAKOMCTBO C OTPULATEIBHBIMU YHCIAMU U JEHCTBUSIMH C TOJOXHUTEIbHBIMU H
OTpULATENIbHBIMY YHCIIAMU [IPOUCXOUT HA OCHOBE COJIEPKATENBHOIO MOAX0/1a. DTO MO3BOJISET
Ha JIOCTYIHOM YpPOBHE II03HAaKOMHUTh OOYYaroIIMXCs IPAKTUYECKH CO BCEMHU OCHOBHBIMU
MOHATHSAMH TEMbI, B TOM YHCIIE W C MPaBWIAMH 3HAKOB IPH BBIMOJHCHUU apUPMETHUCCKUX
neiicTBuil. M3yueHnue parmoHaIbHBIX YUCe OYJET MPOJI0JKEHO B Kypcee anreOpsl 7 Kiacca.

[Ipu 00ydeHnn peneHnIo TEKCTOBBIX 3a]1a4 B 5-6 Ki1accax UCIOJIb3YIOTCS apudMeTnyeckue
npuémsl pemreHus. [Ipu oTpaboTke BHIUMCIUTEIBHBIX HABBIKOB B 5-6 KilaccaX pacCMaTpUBAOTCS
TEKCTOBBIE 3a/1a4M CJIEeIYIOIIMX BUAOB: 33/1a4M Ha IBM)KEHUE, Ha 4acTH, Ha MTOKYIIKH, HA paboTy 1
IIPOU3BOIUTENBHOCTD, HAa IPOLIEHTHI, Ha OTHOIIEHUS U nponopiuu. O0yJaromuecs 3HAKOMSTCS C
npuéMamMu pelieHus 3ajad  1nepeObopoM BO3MOXKHBIX BapHaHTOB, Yydarcsi paboTaTth ¢
nH(popmalre, IpecTaBlIeHHON B (popme TabJIUI WM TUarpamMmm.

B mporpamme yueOHOro Kypca «MartemaTukay NPeIyCMOTPEHO (QOpMHUpPOBaAHUE
MIPOMEJEBTUUECKUX alredpanyeckux MpejcTaBieHu. bykBa Kak cHMBOJI HEKOTOPOTO YHUCIa B
3aBUCHUMOCTH OT MaT€MaTH4YEeCKOro KOHTEKCTa BBOJUTCS MOCTeNneHHO. bykBeHHas cHMBOJIMKa
IIUPOKO HCIIONB3YETCSl MPEeXkAe BCEro sl 3amucH OOIIUX YTBEPXKIEHUM W MpPeUIoKEeHUH,
(dbopMyJ1, B YaCTHOCTH JJIsi BBIYUCIICHUS] T€OMETPUUYECKUX BEIMUYUH, B KAUECTBE «3aMECTUTENSI»
YHUCIA.

B mporpamme yuebGHOro kypca «Maremaruka» NpeICTaBI€Ha HarjsgHas TeoMeTpus,
HampaBJIeHHasT Ha pa3BUTHE OOpPA3HOTO MBIIUICHUS, MPOCTPAHCTBEHHOIO BOOOpa)KEHUS,
M300pa3UTENbHBIX YMEHHH. DTO BaXKHBIN 3TAIl B U3yUYEHUU T€OMETPUHU, KOTOPBIN OCYIIIECTBISIETCS
Ha HArJIsAHO-TIPAKTUYECKOM YpPOBHE, OMNHMpAaeTCsl Ha HarjIsAHO-00pa3HOE  MBIIUICHHE
oOyuaroniuxcs. bosnbiias poiab OTBOAUTCA MPAKTUYECKOM JESITENbHOCTH, OMBITY, SKCIIEPUMEHTY,
MozenupoBanuto. O0ydaromuecs 3HaAKOMSTCS C TEOMETPUYECKUMU (PUTYpaMH Ha INIOCKOCTU U B
MIPOCTPAHCTBE, C UX MPOCTEUITUMHI KOHPUTypausiMu, ydaTcsi 1300pakaTh UX Ha HETMHOBAHHOMN
U KiIertyatod Oymare, paccMaTpUBAaIOT HX HpocTeiiine cBoiictBa. B mpomecce uzyuenus
HArJIATHOW Te€OMEeTPUU 3HAHUS, MOTy4YeHHble 00YyYaroIUMHUCA HAa YPOBHE HAdajJbHOTO OOIIEro
o0pa3oBaHUs, CUCTEMaTU3UPYIOTCS U PACIIUPSIOTCA.

CornacHo yuyeOHOMY MIaHy B 5-6 Kjaccax HM3y4yaeTcsi HMHTETPUPOBAHHBIA MpeaMeT
«MatemaTHKa», KOTOPBIM BKIIOYaeT apu(METHUECKHI MaTepual M HarJsgHYI0 T€OMETPHIO, a
TaK)Ke MPOINEeACBTHUECKHUE CBEICHHS M3 anreOpbl, dJIEMEHTHl JIOTMKM M Hayalla OMHcaTelbHOU
CTaTUCTHUKH.

OO1ee 4ncI0 4acoB, PEKOMEHIOBAHHBIX JUIsl M3y4eHHUs maTematuku, - 340 gacoB: B 5
kiacce - 170 gacoB (5 yacoB B Heneno), B 6 kinacce - 170 gacoB (5 4acoB B HEJIEIIO).

Copepxanue o0ydeHus B 5 kiacce.

HarypanbHble uncia u Hylb.

HarypanbHoe uuncno. Psg nHarypanbnbix umcen. Yucno 0. M3o0paykeHue HaTypalbHBIX
Yrcell TOUKaMH Ha KOOPAMHATHOM (YMCIIOBOI) PSIMOH.

[To3unmonnas cucrema cuMciieHUs. PuMckas Hymepanus Kak NpuUMep HEMO3MLHUOHHOMN
CUCTEMBI cuHclieHus. [leciTuuHast cucTeMa CUMCIICHUS.

CpaBHeHHE HATypaldbHBIX YHCEIN, CPaBHEHHE HATypaldbHBIX uucen ¢ HyaéM. CrnocoOsl
cpaBHeHUs. OKpyTJIeHHE HATYpAJIbHBIX YHCET.

CrnoxxeHue HaTypalibHbIX YUCEN, CBOMCTBO HYJIS MIPH CIIOKEHUU. BriunTanue kak JeicTeue,
oOpaTHOE CIIOKEHHIO. YMHOKEHHE HATypallbHbIX YHCENl, CBOWCTBA HYNIS M EIWHUIBI TMPHU
yYMHOXeHUH. JleleHne kak HeicTBue, oOpaTHOEe YMHOKeHHI0. KOMMOHEHTHI JEeWCTBUM, CBS3b
Mexay Humu. [IpoBepka pesynabTata apudmerudeckoro naedctBusa. IlepemecTutensHoe



COUETATENIbHOE CBOWCTBA (3aKOHBI) CIOXKEHHMSI M YMHOKEHUS, PACIPEAEIUTEILHOE CBONCTBO
(3aKOH) YMHOKEHHUS.

Hcnonws3oBanue OykB aisi 0003HAUEHUS HEM3BECTHOTO KOMIIOHEHTA W 3allCH CBOWCTB
apuMeTHUeCKuX IeHCTBUH.

Jlenutenu U KpaTHbIE 4YMCIIa, Pa3JIOKEHUE HA MHOXKUTeNU. IIpocTeie U cocTaBHBIE YHUCIIA.
[Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ octaTkoM.

CreneHp C HaTypalbHBIM I[IOKa3aTejeM. 3alMCh YUCIA B BUJE CYMMBI pa3psaHbIX
CJIaraeMblX.

UucnoBoe BbIpakeHHE. DBplunciaeHHME 3HAYEHUMH YHCIOBBIX BBIPAKECHHM, MOPSAOK
BBINIOJIHEHUST  JiedicTBUil. Mcnonp3oBaHuMe MpU  BBIUMCICHUSX I[EPEMECTHTEIBHOTO U
COUYETATENIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS U YMHOXKEHHUS, PacHpelleIUTEIbHOrO CBOICTBA
YMHOKEHUS.

HpoOwu.

[IpencraBnenue o apoOu Kak crocobe 3amucu 4acTu BeMYUHbL. OOBIKHOBEHHBIE APOOH.
[IpaBunbHbIE U HenmpaBWiIbHBIE ApoOu. CMemniaHHast ApoOb, MpeICTaBIeHHE CMEIIaHHOW IpoOu B
BUJIE HENpPaBWJIBHOM JApoOM W BBbIJEICHHE IEJOM YacTH 4uciaa M3 HEMpaBWIBHOM apoOu.
N3obpaxenue npodeit Toukamu Ha YMCI0BOM mpsiMmoii. OCHOBHOE CBOMCTBO Jipobu. CokparieHue
npo6eit. [IpuBenenue apodu Kk HOBOMY 3HameHaTent0. CpaBHEHHE APOOCH.

CnoxxeHue W BbhIYUTAHHME JApoOel. YMHOXKeHuEe U JieneHue JpoOell, B3auMHO-0OpaTHBIE
npobu. HaxoxaeHre 4acTy 1enoro U 1eJoro 1o ero YacTH.

Hecstuunas 3amuck apooeit. [IpencraBnenne necatnaHoi ApoOM B BHIEC OOBIKHOBEHHOM.
N300paxkenue AecaTUYHBIX ApoOel ToukamMu Ha 4MUCIOBOM mMpsiMoidl. CpaBHEHHE JECSITHUYHBIX
IpoOei.

ApubmMeTnueckue TeUCTBUS C ACCATUIHBIMU Tpo0siMu. OKPYTIICHHE NECATUYHBIX IpOOeH.

Pemrenye TekcTOBBIX 3a7ad.

Pemenune TekcToBbIX 3amauy apudmMerndyeckuMm crocoOoMm. Perienue normueckux 3ajaad.
Pemenue 3anau nepeGopoM Bcex BO3MOKHBIX BapUaHTOB. Vcronb30BaHHe MPU PEIIEHUH 3a1a4
TaOJIMI] U CXEM.

Pemrenne 3anau, coaepkammx 3aBUCUMOCTH, CBA3BIBAIOLIME BEIUYMHBI: CKOPOCTh, BPEMS,
paccrosiHue, 1I€Ha, KOJMYECTBO, CTOMMOCTh. ENMHHIBI M3MEpeHus: Macchl, 00bEMa, ICHBI,
paccTosiHUSA, BPEMEHHU, CKOPOCTU. CBSA3b MEXAY €IMHUIAMU U3MEPEHHUSI KaXKI0W BEINYUHBI.

Pemienne ocHOBHBIX 3a/1a4 Ha JIPOOH.

[IpencraBienue qaHHBIX B BUE TaOJIHUII, CTOJIOYATHIX JUArpamMmM.

Harnsanas reomerpusi.

Harnsanueie npeacraBneHus o purypax Ha IJIOCKOCTH: TOUYKa, IpsiMasi, OTPE30K, JIyd, yroJl,
JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. Yroi. IIpsmMoii, ocTpslid, Tynoil U pa3BEPHYTHIN
YTJIBI.

JlnuHa OTpe3ka, METPUYECKHE €OUHULbl JUIMHBL. JlIuHa JIOMaHOU, nepumeTp
MHOT'OYTOJIbHUKA. I3MepeHne u nocTpoeHue yriioB ¢ NOMOIIbIO TPAaHCHIOPTHPA.

Harnsanueie npeacraBieHus o gurypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK, MPSMOYTOJIbHUK,
KBaJIpaT, TPEYroJbHUK, O PAaBEHCTBE PUTYP.

N306paxxenue ¢puryp, B ToM uucie Ha kietdatoi Oymare. [Toctpoenue kondurypamnmii u3
qacTeil mpsiMOi, OKPYKHOCTH Ha HEJIMHOBAHHOM M Kierdyaroil Oymare. Mcnosbp3oBanue CBONCTB
CTOPOH U YIJIOB IIPSIMOYT'OJIbHHUKA, KBaJpaTa.

[Inomans npsAMOYroabHUKAa U1 MHOTOYIOJIBHUKOB, COCTABIEHHBIX U3 MPSMOYTOJbHUKOB, B
TOM uHcie GUryp, n300pakE€HHBIX Ha KiieTdaTol Oymare. EAMHUIBI ©3MEpEeHUs MIIO0IIA 1.

Harnsagueie mpenctaBieHHss O  MPOCTPAHCTBEHHBIX — (GUTypax:  MPSIMOYTOJbHBIN
napajienenunes, KyO, MHOrorpaHHUKH. I3o00pakeHne MpoCTeWIIMX MHOTOI'PaHHHUKOB.
Pa3zéptkn kyOa u mnapamienenunena. CosnaHue MoJeieil MHOrOrpaHHHKOB (M3 Oymarw,
IIPOBOJIOKH, IUTACTUIIMHA U APYTUX MAaTEPUAIIOB).

O0BEM psAMOYTroJBFHOTO Napanenenunena, kyoa. Enuauns: usmepenus o0bEma.

Copepxanne o0ydeHus B 6 Kinacce.



HarypanpHble uyncia.

Apudpmernueckiue AECHCTBUS C MHOTO3HAYHBIMH HATypaJIbHBIMH YHUCIaMH. YHCIOBbIE
BBIPAKCHHUS, TIOPSIIOK JEHCTBHM, MCHOIb30BaHUE CKOOOK. Vcmosp3oBaHuEe NpU BBIYUCICHHUIX
IIEPEMECTUTENBHOIO U COYETATEIBLHOTO CBOMCTB CIIOKEHUS U YMHOXKEHUS, paclpeeIuTeIbHOTO
cBOMCTBa YyMHOKeHUsA. OKpYIJIeHUE HaTypajJbHbIX YHCEN.

Jenutenu W KpaTHbIE 4MCa, HAHMOOJBIIMI OOIIMI NEIUTENh M HaWMEHbIee oOIee
KpatHoe. J[enMMOoCTh CyMMBI U IIPOU3BEIEHNUs. [lelleHne ¢ OCTaTKOM.

Hpoou.

OObIKHOBEHHasi poOb, OCHOBHOE CBOMCTBO JIpodOu, cokpaiieHue apodeil. CpaBHEHHE U
yrnopsijouuBanue apooeii. Pemienue 3a1ad Ha HaX0KJI€HUE YAcCTH OT LIEJIOT0 U LEJNOro IO €ro
gactu. J[poOHOe 4ucio Kak pe3ynabTar AeneHus. [IpencraBieHue NECATUYHON IpoOW B BHIIE
OOBIKHOBEHHON JIpoOM M BO3MOXKHOCTH IpEJCTaBICHHUs] OOBIKHOBEHHOM JpoOu B BHJE
necsTuyHOM. JlecaTuuHble qpodu M MeTpuueckas cucrema mep. Apudmernyeckue AEHCTBUS U
YHCJIOBBIE BHIPAYKEHUS C OOBIKHOBEHHBIMH U JECSITUYHBIMU JPOOSIMH.

OtHomenue. [leneHue B JaHHOM oOTHomeHuH. MacmTad, mnpomnopuus. Ilpumenenue
MIPONOPLUI ITPH PEIIEHNN 3a/1a4.

[TonsiTne npouenra. Beruncinenue nporeHTa OT BEIWYUHBI U BEJIMYMHBI 110 €€ IMPOLEHTY.
BripakeHue mpoueHTOB JAecATUYHBIMU JpoOsmu. Pemenue 3amad Ha npoueHThl. BolpakeHue
OTHOIIECHUSI BETUYMH B MPOLIEHTAX.

[TonoxurensHble U OTPUIATENBHBIE YHCIIA.

[TonoxwurensHble U OTpULIaTeNbHbIE yncia. Llensie uncna. Moayns yncna, reomeTpudeckas
UHTEepIpeTanuss MoAyns uucia. M3o0paxeHue ducen Ha KOOpAMHATHOM mpsiMoil. YucioBbie
npoMexxyTku. CpaBHeHHE umcel. ApupMETHYeCKHe ICHUCTBUA C TIOJIOKHUTCIBHBIMA U
OTPULATEIbHBIMY YU CIIAMHU.

IIpsimoyronpHas cucrteMa KOOpAMHAT Ha IJIOCKOCTH. KOOpAMHATHI TOYKM Ha INIOCKOCTH,
abciucca u opauHata. [loctpoeHne Touek u GUryp Ha KOOPAMHATHOM MJIOCKOCTH.

bykBEHHBIE BBIPQKECHHS.

[IpuMenenne OyKB ISl 3alMMCH MAaTEeMaTHYECKUX BBIpKEHUN W TIpemiokeHuil. CBoHcTBa
apuMETHYECKUX NEeUCTBUI. ByKBEHHBIE BBIpAXEHUS W UYWCJIOBBIC TMOJCTAaHOBKH. ByKBEeHHBIC
paBEHCTBA, HAXOXKJECHUE HEU3BECTHOIO KOMIOHEHTa. Dopmyibl, (GopMyasl nepuMerpa u
IUIOIIAM NIPSIMOYTOJIbHUKA, KBaJpaTa, 00bEMa napajuiesenuneaa u Kyoa.

Pemenue TeKCTOBBIX 3a1ad.

Pemienne TekCTOBBIX 3a7ay apU(PMETHUYECKUM criocoOoM. PerieHne jgorumueckux 3aaad.
Pemenue 3a1a4 nepeGopoM Bcex BO3MOMKHBIX BApUAHTOB.

Pemenue 3anad, conepkaniux 3aBUCUMOCTH, CBS3BIBAIOIIUX BEIMYUHBL: CKOPOCTh, BpeMs,
paccTosiHMe, II€Ha, KOJMYECTBO, CTOMMOCTb, INPOU3BOAUTENBHOCTb, BpeMs, O00bEM palbOTHI.
EnuHunbsl M3MepeHus: Macchl, CTOUMOCTH, PAacCTOSHUS, BPEMEHH, CKOPOCTH. CBA3b Mexay
€IMHUALIAMU U3MEPEHUS KaXKI0M BEJIMUMHBI.

Pemenue 3amay, CBSI3aHHBIX C OTHOLIEHUEM, IPONOPLHUOHAIBHOCTBIO BEJIWYUH,
IIPOLIEHTAMU; pellIeHUEe OCHOBHBIX 3aJ1ad Ha JIpOOU U MPOLIEHTHI.

OneHka U NpUKUAKa, OKpyriaeHue pesyibrara. CocraBieHHe OYKBEHHBIX BBIPKEHUI IO
YCIIOBUIO 3aJIa4H.

[IpencraBineHne JaHHBIX C HOMOIIBI0 Tabiaun MU auarpamMm. CtosnOdareie TuarpaMMbl:
YTEHHE U NOCTpoeHue. UTeHHe KpyroBBIX IHarpaMM.

Harnsannas reomerpus.

Harnsanele npencraBieHus 0 GUrypax Ha INIOCKOCTH: TOYKa, IpsMasi, OTPE30K, JIyd, Yo,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIBHUK, OKPY>KHOCTB, KPYT.

B3aumHOe pacnonokeHue JAByX MpsIMBIX Ha IIOCKOCTH, HapajuleJIbHBIE MPSIMBIE,
MEPIEHIUKYIIApHBIE NpsiMble. V3MepeHne paccTOsIHUM: MEXIy ABYMsS TOUKAMH, OT TOYKU [0
MPSIMOM, JJIMHA MapUIpyTa Ha KBaJpaTHOMN CETKE.

W3mepenne M MOCTpPOEHHE YIVIOB C NMOMOLIBIO TPAaHCIOPTHpa. BHIBI TpeyrosbHHUKOB:
OCTPOYTOJIbHBIN, MPSIMOYTOJbHBIN, TYHNOYTOJBHBIM, pPaBHOOEAPEHHBIH, PABHOCTOPOHHHUH.



YeThIpEXYroJIbHUK, ITPUMEPBI YETBIPEXYTOJIBHUKOB. [IpsAMOYroJbHUK, KBaJpaT: UCIOJIb30BAHUE
CBOWCTB CTOpOH, YIJIOB, AuaroHaneil. M3o0paxeHne reoMeTpuyeckux (Gpuryp Ha HETMHOBAHHOMN
Oymare C HCIOJIb30BAaHHEM LUPKYIs, JMHEHKH, YroJbHUKa, TpaHcmoprtupa. llocTpoenus Ha
KJIeTyaToi Oymare.

[lepumeTp MHOTOYyrOJIBHUKA. [lOHATHE MIOIIaU GUTYPHI, €AMHULIBI U3MEPEHHUS TIIOIIA TH.
[TpubnmxEnHoe N3MepeHue Iomaan GuUryp, B TOM YHUCiIe Ha KBaapaTHOH ceTke. [IpnbmmkénHoe
U3MEpEHUE JIMHbI OKPYKHOCTH, IJIOLIAAN Kpyra.

CuMMeTpus: LIeHTpallbHasl, OCeBasi U 3epKajibHasi CUMMETPUU.

[locTpoeHre cuMMETPUUYHBIX QUTYP.

Harnsaneie mpeactaBieHuss O NPOCTPAHCTBEHHBIX (QHUrypax: Mapajuienenunen, Kyo,
npu3Ma, TUpaMuia, KOHyC, IWIMHAD, map u cdepa. M300pakeHne mpoCcTpaHCTBEHHBIX (QUTYP.
[Ipumepbl  pa3BEPTOK MHOTOTPaHHUKOB, LWIMHApa U KoHyca. Co3manue Mopenei
MIPOCTPAHCTBEHHBIX (Uryp (13 Oymaru, mpoBOJIOKH, IUIACTHIIMHA U IPYTHX MaTepUasIoB).

[Tonsatue 00béma, enuHUIBI  U3MepeHus 00béma. OO0BEM  MPSAMOYTOJIBHOTO
napajuienenunena, Kyoa.

[IpenMeTHbIe pe3yapTaThl OCBOSHMSI IPOrpPaMMbl ydeOHOTO Kypca «MaTtemaTuka.

[IpenMeTHbIe pe3yapTaThl OCBOCHUS MPOrpaMMbl Y4EOHOTIO Kypca K KOHIy 0OydeHus B 5
KJIacce.

Yucna v BBIUKCIICHHUS.

[Tonumarth W MpaBUIBHO YNOTPEOIATh TEPMHUHBI, CBSI3aHHbIE C HATYpaJbHBIMHM YHCIIAMHU,
OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSMHU.

CpaBHUBaTh U yNOPsI0YMBATh HATypalbHbIE YHCIA, CPABHUBATh B MPOCTEHUIINX CIydasiX
OOBIKHOBEHHBIE IPOOH, AECSITHIHBIC JPOOH.

CoOTHOCHUTH TOUYKY Ha KOOPJAUHATHOMN (YUCIOBOM ) IPSIMOM C COOTBETCTBYIOIIUM €M YMCIIOM
1 n300pakaTh HATYpaJIbHBIC YMCIIA TOYKAMH Ha KOOPAMHATHON (YMCIIOBOM) TIPSIMOMA.

BeimonHATe apudmeTnueckue AEHCTBUS C HAaTYpaJIbHBIMU UYHUCIAMH, ¢ OOBIKHOBEHHBIMU
IpoOsSMHU B MPOCTEHIINX CIIydasiX.

BBINOJIHATE TIPOBEPKY, IPUKWIKY PE3YyIbTATa BHIYMCICHUH.

OxpyryATh HaTypaJbHbIC YHCIIA.

Pemenue TeKCTOBBIX 3a1au.

Pemare TekcToBBIE 337aUM ApUPMETUUYECKUM CIOCOOOM U ¢ HOMOIIBIO OPraHU30BAHHOTO
KOHEYHOTo Iepedopa BceX BO3MOXKHBIX BAPHAHTOB.

Pematp 3amaun, conepxkaiiye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIUYHMHBL: CKOPOCTb, BpeMH,
paccTosiHUE, [IEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonbs30BaTh KpaTKyUe 3alIUCH, CXEMbI, TaOIUIbI, 0003HAYEHUS PU PEILICHUH 3a]1ay.

Ilonb30BaTbCcsl OCHOBHBIMU €IMHULIAMU U3MEPEHHUS: LIEHBI, MAacChl, PACCTOSHUS, BPEMEHH,
CKOPOCTH, BBIPAYKATh OJIHU €IMHULbI BETUYHUHBI YEPE3 IPYTHE.

W3BnekaTh, aHaNIM3UPOBATH, OLEHUBATh MH(POPMALMIO, NPEACTABICHHYIO B Taliuie, Ha
cTos1049aToi JuarpamMme, MHTEPIPETHPOBATH MPEICTABICHHBIE JAaHHBIC, UCIOJIb30BATh JAHHbIE
IIPY pELICHNN 3a]ay.

Harnsannas reomerpus.

[lonb30BaTbcsl TeOMETPUYECKUMH NOHATUSMU: TOYKa, MNpsMas, OTPE30K, Jyd, Yrod,
MHOTOYT'OJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTh TpUMEpPbl OOBEKTOB OKPYKAIOIIETO MHUPA, UMEMMX (opMy H3YyYEHHBIX
reOMEeTpUYECKUX (QUryp.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBSA3aHHYK0 C YIJaMu: BEpPIIMHA, CTOPOHA; C
MHOTOYI'OJIbBHUKAMM: YrOJI, BEpPIIMHA, CTOPOHA, JUArOHAJb; C OKPYKHOCTBIO: pajinyc, JUaMETP,
LIEHTD.

N3006pakaTh U3y4eHHbIE reoMeTpuieckre (GUrypsl Ha HETMHOBAaHHOM M KJIeT4aTol Oymare
C TIOMOIIIBIO LIUPKYJIS U JIMHEHWKH.

Haxonuts AnuHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C TOMOILBIO JIMHEHKH,
CTPOUTH OTPE3KU 3aJaHHOM JUINHBI, CTPOUTH OKPY>KHOCTh 33JJaHHOTO pajuyca.



Hcnonb30BaTh CBOKWCTBA CTOPOH U YIJIOB MPSAMOYTOJIbHUKA, KBaJpaTa JUlsl UX IOCTPOEHUS,
BBIYMCIIEHUS IUIOIIAU U IEPUMETPA.

Bbruncnare nepumMerp u IUIomaab KBajapara, MpsSMOYroJibHUKa, (GUTYp, COCTABICHHBIX U3
NPSIMOYTOJIBHUKOB, B TOM YHclie GHUTYp, H300pakEHHBIX HA KJIETYATON Oymare.

[Tonb30BaTbCcsi OCHOBHBIMM METPUYECKMMM EIUHHUIIAMH WM3MEPEHUs JJIMHBI, IUIOIIA[IH;
BBIPAYKaTh OJTHU €IMHUIbI BETUYUHBI UEpE3 IpYTHeE.

PacnioznaBare mnapasuienenunen, KyO, HCIIONb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, PeOpo,
IpaHb, U3MEPEHUSI, HAXOUTh U3MEPEHUS NapajuieNenumnea, Kyoa.

Borancnare 00béM Kyba, mapajuienenurena Mo 3aJaHHbIM HW3MEPEHHUSM, I0JIb30BATHCS
eAMHUIIAMHU U3MEPEHHS 00bEMa.

Pemarh HecnoxHble 3a7aud Ha HW3MEPEHUE I'€OMETPUUYECKUX BEIMYMH B MPAKTUYECKUX
CUTYaIUSIX.

[IpenMeTHbIe pe3yapTaThl OCBOCHUS MPOTrpaMMbl Y4EOHOTO Kypca K KOHIly oOy4eHHs B 6
KJ1acce.

Yucna v BBIUYKCIICHHUS.

3HaTh U MOHUMATh TEPMHUHBI, CB3aHHbIE C PA3JIMYHBIMU BUAAMH YHCENl U CIOCOOAMM KX
3aMMcH, NEPEXOTUTh (€CIH 3TO BO3MOXHO) OT OJHOM (POPMBI 3alIMCH YHCIIa K APYroi.

CpaBHUBaTh M YHOPSAJOUMBATH II€NIbIE YHMCIA, OOBIKHOBEHHBIE M JIECATHYHBIE IpOOH,
CpaBHMBATh YUCJIa OJTHOTO U Pa3HbIX 3HAKOB.

BoinonHATh, coderas yCTHbIE U NHUCbMEHHBIE NPUEMBI, apupMeTHUYeCKUe ACUCTBUSA C
HaTypaJbHBIMA W TEJIBIMH  YHUCIaMH, OOBIKHOBEHHBIMH W  JECATUYHBIMH  JIPOOSIMH,
MOJIOKUTETbHBIMUA M OTPULIATEIbHBIMU YUCIaMU. BBIUMCIIATH 3HaYEHUs] YUCIIOBBIX BBIPAKEHUH,
BBINIOJIHATh TMPUKHUIKY M OIEHKY pe3yJabTaTa BBIYMCIEHUHN, BBINOJHATh MpeoOpa3oBaHUs
YUCJIOBBIX BBIPAKCHUI Ha OCHOBE CBOMCTB apr(METHUCCKUX JICHCTBUH.

COOTHOCHTH TOYKY Ha KOOPAWMHATHOM MPSMOM C COOTBETCTBYIOIIUM €H 4YHUCIOM U
n300paxkaTh YyKciIa TOYKaMH Ha KOOPJIMHATHOM MPsAMOil, HAXOIUTh MOYJb YHCIA.

COOTHOCHTB TOYKH B MPSAMOYT'OJIbHON CUCTEME KOOPAMHAT C KOOPAMHATAMHU 3TOM TOUKH.

OKpyriaTh LeJble Yhcia U IECATUUHbIE APOO0U, HAXOIUTh MPUOIMKEHHS YHCE.

UucnoBsle 1 OYKBEHHBIE BBIPAXKECHUS.

[lonumarbh ¥ ynoTpeONATh TEPMUHBI, CBS3aHHbIC C 3alKMCHbIO0 CTEINEHHU YHUCIA, HAXOIUTh
KBaJIpaT U Ky0 YuCIIa, BBIYUCISATH 3HAUCHUS YUCIOBBIX BBIPAXKEHUN, COJEPIKAIINX CTETICHU.

[Tonb3oBaTbCst MpU3HAKAMU JIETMMOCTH, PAcKiIaplBaTh HAaTypaJibHbIE YKCIAa Ha MPOCTHIE
MHO>KHUTEJIH.

[Tonb3oBarbest MacITaboOM, COCTABIIATH TPOMOPLUUHN U OTHOLICHHUS.

Hcnonb3oBath OyKBbI [1si 0003HAUYEHUS YKCEN MIPU 3alMCU MaTEMaTHYECKUX BbIPaKEHUH,
COCTaBIISATh OYKBEHHBIE BBIPKEHUSI U (POPMYIIbI, HAXOIUTH 3HAYCHUsI OYKBEHHBIX BBIPAKECHUH,
OCYILIECTBIISIS HEOOXOUMBIE TIOJICTAHOBKH M MPEOOPa30BaHHUSL.

Haxonuth Hen3BeCTHBI KOMIIOHEHT PaBEHCTBA.

Pemienmne TekcTOBBIX 3a/au.

PemaTs MHOTOIIIAroBBIE TEKCTOBBIC 3a/1a4K apU(PMETHUECKUM CIIOCOOOM.

Pemarp 3amaun, CBs3aHHBIE C OTHOIICHHEM, MPOMOPLUUOHAIBHOCTHIO BEIHYMH,
MPOLIEHTAaMU, pelIaTh TPU OCHOBHBIE 3314 Ha IPOOH U MPOIEHTHI.

Pematp 3amaun, conepxaiire 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIUYHMHBI: CKOPOCTb, BpEMS,
paccTosiHMe, IIeHa, KOJHWYECTBO, CTOMMOCTb, MPOU3BOJUTEIBHOCTh, BpeMs, 00bEéMa paloThI,
Ucnonb3ys apudmeTndeckue AEHCTBUSA, OIEHKY, MPUKUIKY, TOJIb30BAThCS EAMHHUIIAMU
U3MEPEHUS COOTBETCTBYIOUINX BEIUYHH.

CoctaBnsaTh OyKBEHHBIE BBIPKEHUS 110 YCIOBHUIO 3a/1a4H.

W3Bnekary mHGOpMAIUIO, IPEICTABICHHYIO B Ta0NHIaX, HA JTUHEHHOH, CTOIOYATON UITU
KpYTOBOM IMarpaMmax, MHTEPIPETUPOBATh MPEICTABIEHHBIE JaHHBIE, NCII0Jb30BaTh JaHHBIE IPU
pELIEeHNH 3a]ay.

[IpencraBasTs HHPOPMAIHIO C TOMOIIBIO TAONIUIL, THHEHHON U CTON0YATON AUarpaMM.

Harnsanas reomerpusi.



[IpuBoauTh TpUMEpPH OOBEKTOB OKPYKAIOIIETO MHUPA, MUMEIOMUX (OopMy H3YYEHHBIX
TE€OMETPUYECKUX TUIOCKUX U MPOCTPAHCTBEHHBIX (DUTYpP, IPUMEPHI PAaBHBIX U CHMMETPUYHBIX
¢buryp.

N300paxkaTh C TOMOIIBIO IUPKYJS, JIHHEHKH, TPAaHCIOPTHpPA HAa HEIWHOBAHHOW W
KjIeTyaToii Oymare U3ydeHHbIE IIJIOCKME TeoMeTpudeckue QUrypsl ©u KOH(HUTypauuu,
CUMMETpPUYHbIE (UTYPBI.

[lonmb30BaTbcst  T€OMETPUYECKHMHU  TOHSTHUSMHU: PABEHCTBO  (QHUTYp, CHMMETpHS,
HCIIOJIb30BATh TEPMUHOJIOTHIO, CBSA3aHHYIO C CHMMETPHUEN: OCb CUMMETPHH, LIEHTP CUMMETPHH.

Haxonute BenWYMHBI YIVIOB M3MEPEHHUEM C IIOMOLIBIO TPAHCIOPTHPA, CTPOUTH YIJIbI
3a/IaHHOW BEJIMYMHBI, [T0JI30BATHCA IIPU PELICHNH 3a/1a4 I'PaJyCHOM MEpPOU YIJIOB, paCllO3HaBaTh
Ha 4EepTE’)Kax OCTPBIM, IPAMOU, Pa3BEPHYTHIN U TYIIOW yIJIbI.

BeluncnaTe anuHY JIOMAaHOW, NEPUMETP MHOTOYIOJIBHMKA, II0JIb30BATHCS E€IUHULIAMH
W3MEPEHUS JUIMHBI, BBIPAXKaTh OJIHHU €IMHULIBI U3MEPEHUs JUIMHBI Yepe3 ApyTHe.

Haxonuts, ucnosb3ys 4epTEXHbIE HHCTPYMEHTHI, PACCTOSIHUSA: MEK/y IByMs TOUYKAMH, OT
TOYKH JI0 NIPSMOU, JUIMHY ITyTH Ha KBAJPAaTHON CETKE.

Boruncnate miomans (Guryp, COCTaBIEHHBIX W3 MPSIMOYTOJIBHHUKOB, HCIOJIb30BaTh
pazbuenne Ha mnpsMoOyronbHUKH, Ha paBHbIe (UIYphl, JOCTpPaWBaHUE JI0 NPSIMOYroOJIbHHKA,
MOJIb30BATHCSI OCHOBHBIMHM €IMHHMIIAMM H3MEPEHMUS IUIONIAJAH, BBIPAXKAThb OJHH €IWHHUIIBI
M3MEPEHUS TUIOLIAAN Yepe3 ApyTHe.

PacrioznaBath Ha MOJENSIX U M300paKEHUSAX MUPAMUIY, KOHYC, IIWJIMHJIP, UCIOIb30BaTh
TEPMHUHOJIOTHIO: BEPILIMHA, peOpo, FpaHb, OCHOBAHHUE, pa3BEPTKA.

N3obpaxaTs Ha KIeTYATONH OyMare mpsSMOYTOJIbHBIN TTapajuieIeIue].

Boruncnsate 00bEM NMPSAMOYTOJIBHOTO Mapaijiesienunesna, Kyoa, mojab30BaThCsi OCHOBHBIMU
€IMHUIIAMU U3MEpEHUs 00bEMa;

Pematps HecnoxHble 3aa4d HAa HAXOXKICHHE T'€OMETPHUYECKUX BEIMYMH B MPAKTHYECKHUX
CUTYaLUsX.

«Auaredopa» B 7-9 kiaaccax

IlosscuuTenpHAas 3amMMcKa.

AnreOpa sBIsSETCS OJHUM M3 OMOPHBIX KYpCOB OCHOBHOTO OOIero oOpa3oBaHHS: OHA
obecrieunBaeT U3y4eHHUE IPYTrUX AUCITUIUINH, KaK €CTECTBEHHO-HAyYHOT'0, TAK U TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOCHUE HEOOXOIUMO JUIsl MPOJOKEHUST 00pa30BaHUs M B TOBCEAHEBHOM JKH3HHU.
PazButne y oOydaromuxcsi Hay4dHBIX MPEACTABICHHM O TMPOUCXOXKIACHUU M CYITHOCTH
anreOpandeckux aOCTpakiui, croco0e OTpaKeHUs MaTEeMaTHYECKOW HAyKOW SBJICHHA U
MPOIIECCOB B TMPHUPOJEC W OOIINECTBE, POJIM MAaTEMaTHYECKOrO0 MOJCIUPOBAHUS B HAyYHOM
MO3HAHUU U B MPAKTHKE CIOCOOCTBYET (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHSI U KayeCTB
MBIILJICHHS, HEOOXOAUMBIX JUIsl aJlanTallid B COBPEeMEHHOM Iu(poBoM obiiecTBe. M3ydeHue
anreOpsl 00ecrieunBaeT pa3BUTHE YMEHHs HA0JI0/1aTh, CPAaBHUBATh, HAXOAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBINIJICHHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JeUCTBUS U BBIBOJBI, GopMyIHpoBaTh yrBepxaeHus. OcBoeHHe Kypca anreOpbl oOecrieunBaeT
pa3BUTHE JIOTUYECKOTO MBINUICHUS OOYYalONIUXCsA: OHHM HUCHONB3YIOT JEAYKTUBHBIE H
WHIYKTUBHBIE PACCYXJCHHUS, 000OIIeHHEe U KOHKPETH3aIUIo, a0CTparupoBaHUE W aHAJIOTHIO.
OOyuenue anreOpe TMpeanoiaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSITENILHOW NeATeTbHOCTH
oOydaronuxcs, TMOITOMY CaMOCTOSITENIbHOE pelIeHHe 3agad  sBJsSIeTCS — peaiu3aleit
JEeSITeNIbHOCTHOTO MPUHIIUIIA OO y4eHUsI.

B ctpykType mporpamMmMsl yueOHOTO Kypca «Anredpay st OCHOBHOTO 00111ero 00pa3oBaHus
OCHOBHO€ MECTO 3aHUMAIOT COJEPKATEIbHOMETOANYECKUE JHHUU: «Hucna u BBIYMCICHUSD,
«AnreOpanyeckue BhIpaXEHUS», «YpaBHEHUS U HepaBeHCTBay, «DyHkmum». Kaxmas u3 3Tux
COJIEPXKATEILHOMETOIMYECKUX JTUHUN pa3BUBAETCA HA MPOTSKEHUM TPEX JIET U3YYEHHUs Kypca,
B3aUMO/ICHCTBYS C APYTMMHU €ro JUHHSIMH. B Xone u3ydeHus: ydeOHOro Kypca oO0ydaronumcs
MPUXOJUTCS JIOTHYECKH PACCYXKIaTh, UCIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN s3bIK. B cBs3U
C 2TUM B TpOrpamMMmy y4eOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,



NpPEJCTAaBICHHbIE BO BCEX OCHOBHBIX pasfesiax MaTeMaTH4ecKoro o0pa3oBaHHMA U
CTIOCOOCTBYIOIINE OBJIAICHUIO 00YJaIOUTIMHICS OCHOB YHHBEPCAIbHOTO MAaTEMaTHYECKOTO SI3BIKA.
CopgepkaTenbHOW W CTPYKTYPHOUM OCOOCHHOCTBIO y4eOHOTO Kypca «Anredpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Copnepxanue MTMHUN «Hucaa U BBIYUCIEHUSD CITYKUT OCHOBOM JUISl JAJIbHENIIETO N3Y4EHUS
MaTeMaTHK{, CHOCOOCTBYET pa3BUTUIO y  OOydYarolUXCs  JIOTMYECKOTO  MBILUICHHUS,
(OPMUPOBAHHUIO YMEHHSI MOJIB30BATHCSI AITOPUTMAMH, a TaKKe MPUOOPETEHHIO MPAKTHYECKHX
HABbIKOB, HEOOXOIUMBIX JUIsl NOBCEIHEBHOM X U3HU. Pa3BUTHE NOHSATUSA O 4YUCIIE HAa YpOBHE
OCHOBHOTO 00I11er0 00pa30BaHUsl CBS3aHO C PAlMOHAIBHBIMU U HMPPALMOHAIBHBIMU YHCIIAMU,
(bopMUpOBaHHEM TPEICTABICHUIA O NEHCTBUTEIBHOM YHCIIE. 3aBEpPIICHUE OCBOCHHS YMCIOBOU
JIMHUU OTHECEHO K CpelHeMy o01ieMy 00pa3oBaHHUIO.

Conepxkanre JByX anreOpadeckux JHUHUNA - «AJredpanueckue BBIPAKECHUS» U
«YpaBHEHHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y 00YHAIOIIUXCS MATEMATUYECKOTO
anmnapara, He0OX0IMMOTO JJIsl peUIeHHs 3a/1a4 MaTeMaTHUKH, CMEKHBIX MPEIMETOB U MPAKTUKO-
OpUEHTHPOBaHHBIX 3a7ad. Ha ypoBHEe OCHOBHOro o0miero oOpa3oBaHusi y4eOHBIII MaTepuan
IPYNIUPYETCS BOKPYr pPAllMOHAIBHBIX BbIpaXEHUH. Anredpa JIeMOHCTPHpPYET 3Hau€HUeE
MaTeMaTHKU KaK SI3bIKa Ul MOCTPOEHUS MaTeMaTHMYeCKUX MOJIeNel, OMHCAaHMs MPOILECCOB U
SBJICHUN peasibHOTO MHpa. B 3amaunm oOydeHus anredpe BXOJAAT TakkKe JAajbHElliee pa3BUTHE
QITOPUTMUYECKOTO MBIIIJICHHs, HEOOXOJUMOro, B YaCTHOCTH, JJs OCBOGHHS Kypca
nHpOpMATUKN, W OBJAJACHUE HaBBIKAMH JCAYKTUBHBIX paccyxkaeHuii. [IpeoOpazoBanue
CHUMBOJIBHBIX (POPM CHOCOOCTBYET PEBBUTHIO BOOOPAXKEHUSI, CIOCOOHOCTEH K MaTeMaTHYECKOMY
TBOPYECTBY.

Conepxxkananie  (QYHKIMOHATBHO-TpaUUeCKOW  JMHUM  HAIEJIGHO HAa  TIOJIydeHHUe
00yJaroImuMucs 3HaHUH 0 QYHKIUSIX KaK BaKHEUIIEH MaTeMaTUUECKONH MOJICTH JJIs ONTUCAHUS 1
HCCIIEIOBAaHUS Pa3HOOOpa3HBIX MPOIIECCOB U SBICHUNW B mpupoje U odmectBe. M3yuyeHue
MaTrepuaga CHOCOOCTBYET pa3BUTHIO Yy oOOydaloluxcs YMEHHUS HCIOJIb30BAaTh pPa3InYHbIE
BBIPAa3UTENIbHbIE CPEACTBAa S3bIKa MAaTEMaTHKU - CJIOBECHBIE, CUMBOJIMYECKHE, rpaduueckue,
BHOCHT BKJIaJl B GOPMHUPOBAHKE MPEICTABICHUN O POJIM MAaTEMATUKHU B PA3BUTHUN IUBUIIM3ALNH U
KYJIbTYPBI.

CornacHo yueOHOMY TUTaHy B 7-9 Kimaccax mzydaercs y4eOHbIH Kypc «Ayredpay, KOTOPBI
BKJIIOUAET CJIEAYIOIIMEe OCHOBHBIE paslienbl colaepkaHus: «Yuciaa ¥ BBIUMCICHUSY,
«AnreOpanyeckre BbIpaKEHUs», «YpaBHEHUS U HEPABEHCTBAY, «DyHKIIUN.

OO61ree 4nciio 4acoB, pEKOMEHIOBAHHBIX JIJIsl U3y4YeHUs yaeOHOro Kypca «Anredpay, - 306
yacoB: B 7 kiacce - 102 gaca (3 yaca B Henenio), B 8 kiacce - 102 vaca (3 yaca B Heneno), B 9
kiacce - 102 gaca (3 gaca B Hezemo).

Copepxanue o0ydeHus B 7 Kiacce.

Uucna ¥ BRIYUCIICHUS.

Jpo6u 0ObIKHOBEHHBIE U IECATUYHBIE, IEPEX0]T OT OAHOM (PopMbl 3amrcu ApoOel K Jpyroi.
[TonsiTHE palMOHANBHOTO YHWCIA, 3aMUCh, CPABHEHUE, YMOPSAJOYMBAHUE PAIIMOHATIBHBIX YHUCEIL.
Apudmernueckue NeHCTBUS C pallMOHAIBHBIMY YiciaMu. Pelienue 3a1au u3 peaibHOU MPaKTUKU
Ha 4acTH, Ha JIPOOH.

CreneHb ¢ HaTypaJbHBIM IOKa3zaTejeM: ONpeaelieHHe, MpeoOpa3oBaHUE BHIPAKEHUH Ha
OCHOBE OTIpefieNIeHus], 3amich O0NbIIUX yuceln. [IpoIeHThl, 3anich MPOLEHTOB B BUAE IPOOH U
IpoOu B BUJIE MPOLEHTOB. TpU OCHOBHBIE 33Ja4l HA MPOIICHTHI, pElIeHHe 3a7ad U3 peaabHOU
MIPaKTHKH.

[IpumeHeHre NpU3HAKU JETMMOCTH, PA3JI0KEHUE Ha MHOKHUTENIN HAaTypajIbHBIX YHCE.

PeanpHbIe 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi U 0OpaTHAst MPOMOPIUOHAIBHOCTH.

AnrebpandecKue BhIPAKCHHSL.

[lepeMeHHbIE, YUCTOBOE 3HAUYEHHE BBIPAXKEHUS C MEpeMEHHOW. JlomycThMble 3HA4YEHHS
nepeMeHHbIX. [IpencraBienre 3aBUCHMOCTH MEX/Ty BeTUYMHAMHU B BUe (hOpMyIbl. BerancneHus
no ¢opmynam. [IpeoOpa3oBanre OyKBEHHBIX BBIPAKCHHI, TOKIECTBEHHO PAaBHBIC BBIPAKEHUS,



npaBuia npeoOpa3oBaHUsl CYMM U MPOU3BEICHUHN, MPaBUIa PACKPBITUS CKOOOK M MPHUBEICHHS
101I00HBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTEIIEM.

Opnownenbl 1 MHorowieHsl. CteneHb MHorouwieHa. ClioKeHHE, BBIYMTAHUE, YMHOXKEHHE
MHOTro4eHOB. POPMYJIbl COKPAIEHHOIO YMHOKEHHMs: KBaJgpaT CyMMBbl M KBaJapaT Pa3sHOCTH.
dopmyia pa3HOCTH KBaIpaToB. Pa3nokeHne MHOrOWICHOB HA MHOKHUTEIIH.

YpaBHEHHs U HEPABEHCTBA.

VYpaBHeHMe, KOpPEHb YpaBHEHHUs, MpaBUIIa MPEOOpa30BaHMs ypaBHEHUS, PAaBHOCHUIBHOCTD
YpaBHEHUU.

JIuneliHOE ypaBHEHHME C OJHOM IIEPEMEHHOM, YHCIO KOPHEH JIMHEMHOIO YpaBHEHUS,
pelieHre JIMHEWHbIX ypaBHeHMIl. CocTaBiieHHE YpaBHEHUN IO YCIOBUIO 3ajaud. PemieHue
TEKCTOBBIX 3a/1a4 C IOMOIIBIO YPABHEHUM.

JIuneiiHOe ypaBHEHME C JIByMs NEepeMEHHBbIMU M ero rpaduk. Cuctema OBYX JMHEHHBIX
ypaBHEHUW C ABYMs TE€peMEHHBIMHU. PellleHne cucreMm ypaBHEHHI CIOCOOOM MOJCTaHOBKHU.
[IpuMeps! penieHust TEKCTOBBIX 3a4a4 ¢ MTOMOIIBIO CUCTEM YPaBHEHHM.

OyHKIUN.

Koopaunara toukm Ha mnpsmoil. UucnoBble nmpoMexyTku. PaccrosiHue Mexay IByms
TOYKaMH KOOPAUHATHOW MPSMOM.

[IpssmoyronpHas cuctema koopauHat, ocu Ox u Oy. AOcuucca U opaMHaTa TOYKH Ha
KOOpJIUHATHOU MiockocTu. Ilpumepsl rpaduxoB, 3agaHHbIX (Qopmynamu. UTeHue rpapukoB
peanbHbIx 3aBucuMocTeil. [lonsatue pynkuuu. I'papuk pynkuun. CoiictBa pyHkumii. JInnelinas
¢byukuus, e€ rpaduk. I'paduk ynkuuu y =|X|. I'paduueckoe penieHrne TUHEHHBIX YpaBHEHUH U
CUCTEM JIMHEHHBIX YPaBHEHUM.

Conepxanne o0ydeHus B 8 Kiacce.

Uucna v BBIYUCIEHUS.

Ksanparueiii kopeHb u3 uucna. lloHstue 00 wuppanmoHaabHOM uyucie. JlecsaTudHbie
NpUOJINKEHNS UppaLMOHAIbHBIX yncesl. CBoicTBa apu(pMETHUECKUX KBaJPATHBIX KOPHEH U UX
IPUMEHEHHE K IPeoOpa30BAHMIO YMCIOBBIX BBIPAKEHUH U BBIYMCICHUSAM. JleHiCTBUTENbHBIE
quCIIa.

Crenens ¢ 1enbIM okasareneM H e€ cBoiicTsa. CTaHaapTHas 3alIUCh YHCTIA.

AnreOpanyecKkue BbIPaXKEHHUS.

KBanpaTHblil TpEXUIICH, Pa3I0KEHUE KBAPATHOTO TPEXWICHA HA MHOKUTEIIN.

AnreOpanveckas aApoOb. OCHOBHOE CBOWCTBO anreOpanmyeckoir apodu. CroxeHue,
BbIUNTaHHUE, YMHOXKEHUE, AeJeHUEe anredpandeckux ApoOeil. PannoHanbHble BBIpaXKEHUS U UX
peoOpa3oBaHue.

YpaBHEHMS U HEPABEHCTBA.

KBangpatHoe ypaBHeHue, (popmyna KopHeH KBaapaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHUl, CBOIIIMXCA K JMHEWHBIM M KBaapaTHbIM. [Ipocteiimme npoOHO-
paloHaIbHbIE yPaBHEHUS.

I'paduueckass uHTEpHnpeTanuss ypaBHEHUH C ABYMSI IEPEMEHHBIMM U CUCTEM JIMHEHHBIX
YPaBHEHUH ¢ IByMsI IEpeMEHHBIMU. [ [puMepbl peleHus CuCTEM HEIMHEWHBIX YPABHEHUH € IByMsI
IIEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a7au alreOpandeckuM crocoOoMm.

UucnoBsle HEpaBeHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OJHOM IEPEMEHHOM.
PaBHOCMIIBHOCTE HepaBeHCTB. JIuHEiHBIE HEpaBEHCTBA C OJHOM mepeMeHHOW. CHucTeMsl
JIMHEWHBIX HEPABEHCTB C OJJTHOM IIEPEMEHHOM.

OyHKIUY.

[onstue ¢ynkuuu. O61acTh ONpENeIeHUS U MHOXKECTBO 3HaueHUil ¢yHKiuu. CrnocoOsl
3aaHus (QYHKIHH.

I'papux ¢ynkuun. Urenue cBoiictB ¢yHkuun mno e€ rpaduky. [Ipumeps! rpaduxos
GyHKIUH, OTpaXaIOUUX PealbHbIe MTPOIECCHI.



OyHKIMH, OMUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO NPOIMOPIHOHAIBHBIE 3aBHCUMOCTH, UX
rpapuxu. Oyukuun y = x%, y = x5,y = Jx, y=|x|. 'paduueckoe pemienue ypaBHEHUI U CUCTEM
YPaBHEHUH.

Conepxanne o0ydeHus B 9 xiacce.

Yucna v BBIUYKCIICHHUS.

ParmonanbHble Yncia, UppaliOHABHBIE YMCIIAa, KOHEUYHbIE U OECKOHEYHBIE JNECATUYHBIC
npoOu. MHOXKECTBO JICHCTBUTENBHBIX YHCET, ACHCTBUTEIbHBIE YHCIA KaK OECKOHEUHBIC
JeCATUYHBIE Ipo0H. B3anMHO 0THO3HAYHOE COOTBETCTBUE MEXTy MHOYKECTBOM JCHCTBUTEIHHBIX
YHuCeNl U KOOPAVMHATHOU MPSMOM.

CpaBHEHHE [EHCTBUTEIBHBIX YHCEN, apu(METHYECKHE ACHCTBHS C JIEHCTBUTEIBHBIMU
YUCIIAMM.

Pa3mepbl 00bEKTOB OKPYXAIOIIETO MUPA, IIUTEIBHOCTD MIPOLIECCOB B OKPYXKAIOLIEM MUPE.

[IpuOnmkE€HHOE 3HAa4YEHHE BEIWYMHBI, TOYHOCTh HpuOmMKeHus. OKpyrieHue yucedm.
[Ipuknaka v OLlEeHKa pe3yabTaTOB BEIYMCIICHUI.

YpaBHEHHs 1 HEPABEHCTBA.

JInneiinoe ypaBHeHHe. PelieHne ypaBHEHUH, CBOAAIIMXCS K JIMHEHBIM.

KBagparHoe ypaBHeHue. Pemienne ypaBHEHUH, CBOIAIINXCS K KBAaJApaTHBIM. bUKBagpaTHoe
ypaBHeHuE. [IpuMepbl pelieHus: ypaBHEHH TPEThbel M YETBEPTOM CTENEHEW pa3sIoKEHHEM Ha
MHOKHUTEJIH.

Pemenne apoOGHO-panimoHaNBHBIX YpaBHEHUH. PerieHre TeKCTOBBIX 3a/1a4 anre0pandecKum
METOJIOM.

VYpaBHeHHE ¢ JIByMs NepeMeHHbIMU U ero rpaduk. Pemienue cucrem ABYX JUHEHHBIX
yYpaBHEHUH € JBYMsI NepeMeHHbIMU. PerieHue cuctem ABYX YpaBHEHMH, OJHO U3 KOTOPBIX
JUHEWHOE, a JIpyroe - BTOPOoW crteneHu. ['padudeckas MHTEpPHpETANHs CHCTEMbl YPAaBHEHHH C
JBYMSI IIEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 337124 aNreOpandecKuM CIIOCOOOM.

YucnoBble HEpABEHCTBA M KX CBOMCTBA.

Pemienne nuHENWHBIX HEPABEHCTB C OJIHOM NEpPEeMEHHOW. PelieHue cucTteM JIMHEWHBIX
HEpPaBEHCTB ¢ OAHOW mepemeHHOU. KBaaparHeie HepaBeHCTBa. ['padmueckas HMHTEpIIpeTaIs
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMsI IEPEMEHHBIMH.

OYHKIY.

KBamparuunas ¢ynkuusi, e€ rpapux u cpoictBa. [lapabona, KoOpAWHATHI BEPILUHBI
napaboJibl, 0Ch CUMMETPHUH MapadoIbl.

I'paduku pynaxmmii: y=Kx, e=kx+b, yzh, y=x>y = N y=|X| 1 ux cBoiicTBa.
X

146.5.4.4. YucnoBbie MOCAEI0BATEILHOCTH U IPOTPECCUH.

[loHndTHE 4YMCIOBOM MOCHEAOBATENIBHOCTU. 3aJlaHUE MOCIEI0BATEIbHOCTH PEKYPPEHTHOU
dbopmynoit u popmyIoit n-ro uiaeHa.

Apudmernueckas u reomeTpuyeckas mporpeccun. @opmysbl M-ro 4ieHa apupMeTuIecKon
Y TEOMETPUYECKON MTPOTPECCUI, CYMMBI IIEPBBIX I YWICHOB.

N3obpaxenne 4aeHOB apr(PMETHYCCKON M T'€OMETPUUYECKOM IPOTPECCHi TOYKaMH Ha
KOOPAMHATHOW MJIOCKOCTH. JIMHEWHBIN U 3KCIOHEHIUANbHBIA pocT. CII0kKHBIE TPOLICHTHI.

[IpenMeTHbIE pe3yabTaThl OCBOCHHUS IPOTPaMMBbI Y4€OHOTO Kypca «Anredpay.

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS MPOTPaMMbl Y4eOHOTO Kypca K KOHIy OOy4deHHs B 7
Kjacce.

Uwncna ¥ BRIYUCICHHUS.

BoimonHsATh, coderas yCTHbIE U MHUCHMEHHBIE TPHUEMBI, apudMeTHUYecKue ACUCTBUA C
palMOHAIbHBIMH YHCIAMHU.

Haxonuth 3Ha4YeHHs] YMCIOBBIX BBIPOKEHUH, MPUMEHATH Pa3HOOOpa3HbIE CIOCOOBI U
NpuEéMBl  BBIYMCIICHHS] 3HAYCHUN JPOOHBIX BBIPAKEHUN, COJEp)KAIIMX OOBIKHOBEHHBIE U
JeCSITUYHBIE TPOOH.



[lepexoauTs OT 0HOW (OPMBI 3aNUCH YHCET K ApYroil (mpeoOpa3oBBIBATH JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JIECSITUYHYIO IPOOB).

CpaBHUBaTh U YIOPSAJOUMBATh PALIMOHAIIBHBIE YUCIIA.

Oxpyriarh yuca.

BbINoNHATE NPUKHUIIKY U OLIEHKY pe3ysibTaTa BBIYMCIECHUM, OLEHKY 3HAYEHHM YHMCIIOBBIX
BbIpaKEHUI. BBINONHATE JEMCTBUS CO CTENEHAMU C HATYpaJIbHBIMU MTOKA3aTEISIMHU.

[IpuMeHsATh IPU3HAKY JEIUMOCTH, Pa3I0kKEHNE HA MHOKUTEIHN HaTypaJIbHbIX YHCEI.

PemaTth npakTUKO-OPUEHTUPOBAHHBIE 3a/ay, CBA3aHHbIE C OTHOLICHHEM BEJIMYUH,
MIPONOPLIMOHAIIBHOCTHIO BEJMYNH, IPOLEHTAMH, HHTEPIPETUPOBATH PE3YJAbTAThl PELICHUS 3a1a4
¢ y4€TOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTpUBaeMbIX OOBEKTOB.

Anrebpandeckue BbIpaKEHHUSL.

Hcnonb3oBath anredbpandyeckyo TEPMUHOJIOTHIO M CUMBOJIMKY, IPUMEHSTH €€ B IIpOLecce
OCBOEHHS y4eOHOI0 MaTepuara.

Haxouth 3HaueHNs OYKBEHHBIX BBIPAKEHUH NPU 3aJaHHBIX 3HAUEHUSAX EPEMEHHBIX.

BoinonHATe npeoOpa3oBaHusl LEIOT0 BBIPAXKEHHSI B MHOTOUJIEH MPUBEIECHUEM MOJOOHBIX
CJIaraeéMbIX, paCKpbITHEM CKOOOK.

BbInoyHAT, yMHOXEHHE OJHOWIEHAa HAa MHOTOWIEH W MHOro4YjeHa Ha MHOTOYJIEH,
MPUMEHSTH (POPMYIIBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcymiecTBiATh pa3ioKeHWE MHOTOUYJICHOB HAa MHOMKUTEIM C IOMOIIBIO BBIHECEHHS 3a
CKOOKHM OOIIIero MHOXHTENs, TPYNIHUPOBKU CJIaraeMbIX, MpUMEHEHUs (GOpMyJ COKPAIEHHOTO
YMHOKEHUS.

[IpumensaTs mnpeoOpa3oBaHMs MHOTOUIEHOB IS PpEUICHUS pa3iMuHBIX 33Jad U3
MaTEeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHOM ITPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJbHBIMU MOKa3aTeIsIMU IS TTpeoOpa3oBaHUs
BBIPAKCHUM.

YpaBHEHUs 1 HEPABEHCTBA.

Pemate nMHEHBIE ypaBHEHHUS C OJHOW TMEPEMEHHOW, MPUMEHSA MpaBuja Mepexoja OT
UCXOJHOTO YypaBHEHUS K DPABHOCUIBHOMY eMy. [IpoBepATh, SBISETCS 1M YUCIO KOPHEM
YPaBHEHHS.

[IpumensTh rpaduyeckre METoAbl P PEILIEHUH JIMHEHHBIX YPABHEHUHN U UX CUCTEM.

[TonGupats npuMepsl nap YKce, ABISIOIMINXCS PELICHUEM JMHEHHOIO YPaBHEHUS € ABYMS
IIEPEMEHHBIMHU.

CtpouTh B KOOPJAMHATHOW IUIOCKOCTH TIpaduK JMHEHHOrO YypaBHEHHUS C JABYMS
IIepPEMEHHBIMHU, MI0JIb3YACh I'paMKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPAaBHEHMUSL.

Pemare cuctembl OBYX JIMHEWHBIX YPaBHEHHH C JIBYMs II€PEMEHHBIMHM, B TOM YHCIIE
rpaduIecKu.

CocraBiaTh M pelaTh JIMHEHHOE YPAaBHEHHME WM CHUCTEMY JMHEHHBIX ypaBHEHHUH IO
YCIOBHUIO 33Jla4ud, HWHTEPIPETHUPOBAaTh B COOTBETCTBUU C KOHTEKCTOM 3aJaud IIOJyYEHHBIN
pe3yJbTar.

OyHKIUY.

N300paxxaTh Ha KOOPAMHATHOW TPSAMONW TOYKHM, COOTBETCTBYIOIIME 33JaHHBIM
KOOpJIWHAaTaM, Jy4M, OTpPE3KH, MWHTEpBaJbl, 3alMChIBaTh YHCIOBBIE IPOMEXYTKHM Ha
anreOpanyeckoM si3bIKe.

OTtmedaTs B KOOpAMHATHOM IUIOCKOCTH TOYKHM M0 3aJaHHBIM KOOpJAMHATaM, CTPOUTH
rpaduku JIuHeHHbIX pyHKIUi. CTpouTs rpaduk GyHKuuu y = [X|.

OnuchIBaTh C MOMOLIBIO GYHKIMI U3BECTHBIE 3aBUCUMOCTH MEK/Y BEJIMYMHAMU: CKOPOCTb,
BpeMsl, pacCTOSTHHE, 11€Ha, KOJIMYEeCTBO, CTOMMOCTD, TPOU3BOIUTENILHOCTD, BpeMs, 00BEM padOTHI.

HaxonuTh 3HaueHne GpyHKIMN IO 3HAYEHHUIO €€ apryMeHTa.

[Tonumath rpaduyeckuil cnoco0 MpeACTaBIEHUS M aHAIM3a UHPOPMALUH, U3BIEKaTh U
MHTEPIPETUPOBATh HHPOPMALIUIO U3 TPAPUKOB PEAbHBIX MPOLIECCOB U 3aBUCUMOCTEH.



[IpenMeTHBIE pe3yabTaThl OCBOCHUS MPOTPaMMbl Y4EOHOTO Kypca K KOHILy OOydeHus B 8
KJ1acce.

Yucna v BbIUKCIICHHUS.

Hcnonp3oBarh HayaibHBbIE MPEACTABICHUS O MHOXECTBE JACHCTBUTEIBHBIX YHUCEN IS
CpPaBHCHHSI, OKPYTJICHHS M BBIYMCICHUHN, M300pakaTh JCHCTBUTEIBHBIC YMCIA TOYKAMH Ha
KOOPAMHATHOMU IIPSMOIA.

[TpuMeHnsTh NOHATHE apU(PMETUUECKOTO KBAJIPATHOTO KOPHS, HAXOAUTh KBaJApaTHBIE KOPHH,
WCIIOJNIB3Ysl TPU HEOOXOAMMOCTH KAJIBKYJISTOP, BBINOJHATH MPeoOpa3oBaHUsl BBIPAKECHUN,
COJIEpXKaIIUX KBAJPaTHbIC KOPHU, UCTIOJIB3Ysl CBOMCTBA KOPHEH.

Hcnonwp3oBarh 3amucu OOJIBIIMX M MaJbIX YHMCET C MOMOINBIO JACCATHYHBIX ApoOei u
crenene yucia 10.

Anrebpandeckue BbIpaKEHHUSL.

[IpuMeHSTh TOHSATHE CTENEHUW C LENIbIM TOKa3aTeJeM, BBITIOJHIATh TPeoOpa3oBaHUS
BBIpAKEHUH, COJIEPIKAIIUX CTETICHH C IIeJIBIM TTOKa3aTeeM.

BrInonHsATE TOXIECTBEHHBIE MPEOOpa30BaHMS PAIMOHAIBHBIX BBIPAKEHHN Ha OCHOBE
MPaBUJI JCHUCTBUN HAJl MHOTOWICHAMH U alNTeOpandecKuMu IpoOsIMH.

PackmanpiBath KBagpaTHBINM TPEXUICH HA MHOKUTEIH.

[TpuMensTh IpeoOpa3oBaHuUs BRIPAKCHUHN I PEIICHUS PA3IMYHBIX 3a7a49 U3 MAaTEMaTHKH,
CMEXHBIX MTPEAMETOB, U3 PEATbHON TPAKTUKH.

YpaBHEHHUs 1 HEPABEHCTBA.

Pemrate nuHeliHbIE, KBaJpaTHBIE YPAaBHEHHS W PAIlOHAIBLHBIC YPABHEHHS, CBOISIINECS K
HUM, CUCTEMBI JBYX YPaBHEHHUH C ABYMS MIEPEMEHHBIMH.

[IpoBOoaMTE MpOCTENIINE UCCIECAOBAHNS YPABHEHUN U CUCTEM YPaBHEHHW, B TOM YHCIIE C
MpUMeHEeHHEeM IpaduyecKuX NpeaCTaBIeHUl (YCTaHABIUBATh, UMEET JI ypaBHEHUE WM CUCTEMa
YpaBHEHUU pellIeHus], €CIIU UMEET, TO CKOJIbKO, U MPOYee).

[TepexomuTs OT cioBecHOW (HOPMYIUPOBKH 3adauu K €€ anreOpandeckod MOAEIU ¢
IIOMOIIIBIO COCTaBJICHHWSI YPAaBHEHHWS WJIM CUCTEMBl ypPaBHEHMI, HHTEPIPETHUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33J1a4M TOJy4YECHHBIA PE3YNIbTaT.

[IpuMeHATH CBOMCTBA YHMCIOBBIX HEPABEHCTB JUISl CPABHEHUS, OLICHKH, PEIIaTh JIUHEIHBIE
HEpaBEHCTBA C OJHON MEPEeMEHHON W WX CHCTEeMbI, JaBaThb TIpaUUecKyl0 HILUIIOCTPALUIO
MHOYECTB PEIICHUI HEPAaBEHCTBA, CHCTEMbI HEPABEHCTB.

OyYHKIMY.

[ToHumarsb 1 UCHONB30BaTh (DYHKIIMOHATIBHBIE IOHATUS U S3bIK (TEPMUHBI, CHMBOJINYECKUE
0003Ha4YeHUs), ONPEENATh 3HaUeHUE (PYHKIMU 110 3HAUCHUIO apryMEHTa, ONpeaessaTh CBONCTBA
¢dbyHkuuu o e rpaduxy.

Ctpouts rpaduku smeMeHTapHbIX GyHKImi Buga: y=kX, e=kx+b, y= K L y=x3y = Jx , y=1%],
X

OTIHCHIBATh CBOMCTBA YHCIOBOU (DYHKIMH 110 €€ rpaduKy.

[IpenMeTHbIe pe3yapTaThl OCBOCHHS MPOTpaMMbl Y4EOHOTO Kypca K KOHIy oOy4deHus B 9
KJiacce.

Uucna ¥ BRIYUCIICHUS.

CpaBHUBATh U YIOPSAIOUMBATH PAlIMOHAIIBHBIE U UPPAIIMOHATILHBIC YHCTIA.

BoimonHATe apudmMeTnyeckue NeHCTBUS ¢ pallMOHATIbHBIMM YHCIIAMH, COYETasi YCTHbIE U
MUCbMEHHBIE TPUEMBI, BBITIOJHATH BHIUMCICHUSI C UPPAIIMOHATBHBIMU YHCIIAMHU.

Haxonuts 3HaueHHs CTENEHEHN C LEIbIMU MOKA3aTeNIIMU U KOPHEH, BBIYUCIIATh 3HAYCHHUS
YHCIIOBBIX BBIPAXKECHHH.

Oxpyrnarh AEWCTBUTENBHBIE YKCIA, BBIMOJHATH NPUKHUIKY pe3yabTaTa BBIYHCICHUH,
OLICHKY YHCJIOBBIX BBIPAKEHUI.

VYpaBHEHMSI U HEPABEHCTBA.

Pemiate nuHelHbIE U KBaIpaTHbIE YpaBHEHUS, yPABHEHUS, CBOJIAIIMECS K HUM, TPOCTEHIIIIE
IpoOHO-pallMOHATIbHBIE YPAaBHEHHUS.



Pemats cucreMsl ABYX JIMHEWHBIX YPAaBHEHUM C JBYMs IIEPEMEHHBIMU U CUCTEMBI IBYX
YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHUE HE SBIIACTCS JIUHEHHBIM.

PemaTp TEKCTOBBIE 3aJaud anreOpaMyeckuM CIOCOOOM C IOMOIIBIO COCTaBJICHHUS
YPaBHEHUS UJIM CUCTEMBI IBYX YPABHEHUN C JBYMS IIEPEMEHHBIMHU.

[IpoBOoaUTHE MPOCTENIINE UCCIECAOBAHNS YPABHEHUN U CUCTEM YPaBHEHMI, B TOM YHUCIIE C
IIpUMEHEHHEM I'pauUeCKUX IPEICTaBICHNN (YCTaHABINBATh, UMEET JIU ypaBHEHUE UJIU CHUCTEMA
YpaBHEHUH pEILIeHUs], €CIIU UMEET, TO CKOJIbKO, U IPOYEe).

Pemrate nuHeliHBIE HepaBEHCTBA, KBaJpaTHbIC HEPAaBEHCTBA, H300pa)kaTh pelIeHUE
HEPABEHCTB Ha YMCJIOBOU NMPAMOM, 3aIIMCHIBATH PEUICHUE C IIOMOLIBIO CHMBOJIOB.

Pemrate cucreMsl JIMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOIUX KBAJPATHOE
HEPAaBEHCTBO, M300pakaTh PELLIEHUE CHCTEMbl HEPABEHCTB HA YMCJIOBOM MPAMOM, 3alMChIBATh
pEILIECHNE ¢ TOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPaBEHCTBA NP PELIEHUH PA3IMYHBIX 3a4a4.

OyHKIUN.

Pacnio3naBath (pyHKIIMM U3ydyeHHBIX BUJOB. [l0Ka3bpIBaTh cXeMaTHUECKH PACOJIOKEHUE Ha

y . K 2 3
KOOPJIMHATHOM IIockocTH rpadukoB GyHKIMA Buna: y=KX, e=kx+b, y=—, y-ax°+bx+c, y=x>y =
X

Jx , Y=|X| B 3aBUCUMOCTH OT 3HAU€HUN KOIPPHUIIMEHTOB, ONUCHIBATh CBOMCTBA (DYHKIIHIA.

Crpouth ¥ u300pakaTb cxemMaTHyecKu IpaduKu KBaApaTUUHBIX (DYHKIMI, OMUCHIBATH
CBOMCTBA KBaJpaTUYHBIX (PYHKIUHN MO UX rpadukam.

PacrioznaBath KBapaTHUHYO PYHKIHIO IO (popMyJie, TPUBOIUTH IPUMEPHI KBaIpaTUYHBIX
GyHKIMM U3 peanbHON KU3HU, PU3UKU, TEOMETPUH.

YucnoBble MOCIe10BaTEIbHOCTH U IPOTPECCHH.

Pacrnio3HaBate apu@MeTHUECKyI0 U F€OMETPUYECKYIO IPOTPECCUU NPH Pa3HBIX crocobax
3aJJaHHUS.

BBINONHATE BBIUUCIEHHUS € UCMOJIb30BaHUEM (OpMya I-ro uwieHa apuMETHUECKOH M
reOMETPUUYECKON MPOrpeCCrid, CYMMbI MEPBBIX N YWICHOB.

N3006pakaTh 4IeHbl MOCIE10BATEIbHOCTH TOYKAMH HAa KOOPIUHATHON IJIOCKOCTH.

Pemarte 3aaum, cBA3aHHbIE C YNCIOBBIMU IIOCIIEOBATEIBHOETAMY, B TOM YHCIIE 3a/1a4d U3
peanbHON )KHU3HHU (C UCTIOJIB30BAHUEM KAIIbKYIATOPA, HU(PPOBBIX TEXHOJIOTHI).

«I'eomeTpus» B 7-9 Kiaaccax

[TosicHuTeNnpHAs 3amucKa.

I'eomeTrpus Kak OJMH M3 OCHOBHBIX Pa3/ielOB IIKOJbHON MaTeMaTHKH, UMEIOLINI CBOEH
Lenbl0 00ecneyuTh H3Y4YeHHE CBOMCTB W pa3MepoB (Uryp, MX OTHOIIEHHWH M B3aHMMHOE
pacmoio’)KeHUe, OMHUPAeTCsl Ha JIOTHYECKYIO, JOKa3aTelbHYK JUHUIO. LleHHOCTh u3yueHus
reOMEeTPHH Ha YPOBHE OCHOBHOTO 0O0II[Ero 00pa30BaHUs 3aKIIFOYAETCS] B TOM, YTO OOyYaromIHics
YUUTCS TPOBOJAUTH JOKa3aTeibHbIE PACCYXKACHHS, CTPOUTH JIOTHYECKHE YMO3AKIIOUEHUS,
JIOKa3bIBaTh HMCTUHHBIC YTBEPXKACHHS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOAUTH
paccyXJeHUs «OT MPOTUBHOTOY», OTINYATh CBOICTBA OT MPHU3HAKOB, (POPMYIHpPOBATH OOpaTHBIE
YTBEPKACHHUS.

Lenpro n3yueHust TeOMETPUU SIBIISIETCSA UCIOJIb30BaHNUE €€ KaK MHCTPYMEHTA P PELICHUU
KaK MaTEeMaTUYECKHUX, TaK M MPAKTHUYECKUX 3a/ay, BCTPEUAIOIIMXCA B PEATbHOM KU3HH.
OOyyaromuiics J0HKEH HAYYUTHCS OMPEAENsTh TEOMETPUIECKYI0 (UTYpPY, OIUCHIBATH CIIOBAaMU
4epTEX WU PUCYHOK, HANTH TUIOMIAAb 3€MEJIbHOT0 y4acTKa, paCCUUTaTh HEOOXOIUMYIO JAITUHY
OTITOBOJIOKOHHOTO Kalenst Ui Tpedyemble pa3Mepbl rapaxa st apromoOuis. [Ipu pernenun
3a/la4 MPAKTHYECKOro XapakTepa OOydalolUHCs YYUTCS CTPOUTH MaTeMaTHYeCKHe MOIETU
peanbHBIX )KU3HEHHBIX CUTYAILNi, MPOBOAUTH BHIYMCICHHS U OLIEHUBATDH MOJYYCHHBINA PE3YIbTaT.

BaxHo mo14€pkuBaTh CBS3U F€OMETPUU C APYTUMHU YUCOHBIMU MPEAMETAMH, MOTUBHPOBATH
MCI0JIb30BATh OMPEACTCHHS T€OMETPUIECKUX (DUTYp U TIOHATUM, IEMOHCTPUPOBATH IPUMEHEHUE
MOJIy4€HHBIX YMEHHH B (PU3HMKE U TEXHUKE. DTH CBS3H HarboJiee SpKo BUIHBI B TeMax «BekTopbIy,
«TpuroHomerpuieckre COOTHOLIEHU», «MeTtoa koopauHaT» u «Teopema ITudaropay.



YueOusbiii kypc «['eoMeTpus» BKIIOYACT CICAYIONIME OCHOBHBIC pa3/eibl COACPIKAHHS:
«'eomerpuueckue (GUrypbl UM UX CBOHCTBa», «/3MepeHHE TIeOMETPUYECKHX BEIHYUHY,
«/lexapTOoBBl ~ KOOpJAMHATBl Ha IJIOCKOCTH», «BekTropsl», «JBH)KEHHMSI  IUIOCKOCTH»,
«IIpeobpazoBanmst mo00Us.

OOmiee yrcao yacoB, pEKOMEHJOBAHHBIX Ul M3YyUeHHs ydeOHOro Kypca «l eomerpus», -
204 gaca: B 7 kiacce - 68 yacoB (2 yaca B HeZIeINI0), B 8 Kiacce - 68 yacoB (2 4aca B Hezeno), B 9
KJ1acce - 68 yacoB (2 yaca B HEZCIIIO).

Conepxanne o0ydeHus B 7 Kiiacce.

HavanpHble nonsTus reomerpuu. Touka, npsimasi, OTpe30K, Jyd. YroJ. Bussl yrios.

BeprukanbHable u cMexHbIe yribl. buccekrpuca yria. JlomaHasi, MHOTOYroJIbHUK.

[TapanienbHOCTb U NEPIEHIUKYISAPHOCTD MPSIMBIX.

Cummerpuunblie ¢purypsl. OCHOBHBIE CBOMCTBa oceBOil cummeTpuu. [IpumMepsl cummerpun
B OKpY)KaroIlleM MUpE.

OcHOBHBIE TIOCTPOEHUS C TOMOILBIO HUPKYJIS U IUHEWKH. TpeyronbHuk. BeicoTa, Menuana,
OucceKTpuca, UX CBOMCTBA.

PaBHOOeipeHHBIN U paBHOCTOPOHHUN TpeyroJibHUKU. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa W NpHU3HaKd paBHOOEAPEHHOrOo TpeyrojbHuka. IIpu3Haku paBeHCTBa
TPEYroJbHUKOB.

CBoiiCTBa M NMPHU3HAKK IMApALIEIbHBIX NpsAMbIX. CyMMa yriloB TpeyroJibHUKa. BHemrHue
YTJIbI TPEYTOJIbHUKA.

[IpssMoyronpHeIil TpeyrosbHUK. (CBOWCTBO MEIUaHbl INPSAMOYTOJIBHOTO TPEYrOJIbHUKA,
MpOBENEHHOW K rumoTeHy3e. Illpu3Haku paBeHCTBA MPSAMOYTOJbHBIX TPEYrOJIbHUKOB.
[IpsAMOYTOIBHBIN TPEYTONBHUK € yIiIoM B 30°.

HepaBeHcTBa B reOMETpUH: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOM,
Teopema 0 OoJIbIlIEM Yriie U 00JblIei CTOpOHE TpeyronbHUKA. [leprneHIuKyIsip 1 HaKJIOHHAS.

I'eoMmetrpuueckoe mecto Toyek. buccekTpuca yria M CEpeIUHHBIN MNEPHEHIUKYISP K
OTpe3Ky KaK F€OMETPUYECKHE MECTa TOYECK.

OKpyXHOCTb M KpYI, XOpAa W JUaMeTp, MX CBOWCTBAa. B3anMHOE pacnosjoxeHue
OKpYyKHOCTH U npsiMoi. KacarenpHas u cexymas K OKpy>KkHOCTH. OKpYyKHOCTb, BIIUCAHHAS B YTOJI.
BrnincanHas u onrcanHas OKPYKHOCTH TPEYrOJIbHUKA.

Coneprxanne o0ydeHus B 8 Kiacce.

YerbipéxyronpHuku. [lapamienorpamm, €ro mnpu3HakKM M CBOWCTBA. YacTHele ciaydau
napajuiesIorpaMMoB (IIpSMOYTOJIBHUK, POMO, KBaJpaT), MX HPU3HAKU U cBoiicTBa. Tpamerms,
paBHOOOKas Tpamnenus, e€ cBoiicTBa u npusHaku. [IpsMoyrosapHas Tpanenus.

Meton yaBoenus Menauassl. LleHTpambHas cummerpus. Teopema Paneca u Teopema o
IIPONOPLIMOHAIBHBIX OTPE3KAX.

CpenHue MMHUM TPEYroJbHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHUKA.

[Togo6ue TpeyronbHuKoB, Kodpduuuent nomodus. [IpusHaku nmogoOus TPEyroabHUKOB.
[IpumeneHue no100us MpH pelIEHUH MIPAKTUYECKUX 3a/1au.

CaoiictBa momazieii reomerpuueckux guryp. @opMmyiasl i IUIOMAAU TPEYroIbHUKA,
napajesnorpaMma, pomo6a u Tpaneuuu. OTHoIIeHHe Tuonaae noaoOHsIX ¢uryp. Beruncienue
IUIOIIAJIe TPEYroJbHUKOB U MHOTOYTIOJIbHUKOB Ha KJeT4aTol Oymare.

Teopema [Iugaropa. [Ipumenenne reopemsl [Indaropa npu perieHnn npakTUYECKUX 3a1au.

CuHyC, KOCHHYC, TaHI'€HC OCTpPOrO yrja MpsSAMOYIOJBHOIO TpeyrojbHHKA. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXAECTBO. Tpuronomerpuueckue GyHkiuu yrios B 30°, 45° u 60°.

BnycanHbIE ¥ LEHTpanbHBIE YIVIBI, YTOJI MEXKIY KacaTelIbHOM M XOPIOH. YTJBI MEXIy
XOpaMH U CEKYIIMMHU. BrincanHble 1 onucaHHble YETBIPEXYTOJIBHUKY. B3auMHOE pacnosioskeHne
IBYX OKpyxHocTel. Kacanue okpyxxHocteil. O0mme kacaTeabHble K IBYM OKPYKHOCTSIM.

Conepxanne o0ydeHus B 9 kiacce.

Cunyc, xocunyc, TaureHc yrioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO.
®opMyIbl IPUBEACHHUS.



Pemenune TtpeyrosbHukoB. Teopema KOCMHYCOB M TeopeMa CHHYcOB. Pemenue
IIPaKTUYECKUX 33a4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[Ipeo6pazoBanue mompoous. [1og00Me COOTBETCTBEHHBIX JIEMEHTOB.

Teopema o0 npous3BeEHUH OTPE3KOB XOPJI, TEOPEMBI O NPOU3BEACHUN OTPE3KOB CEKYIIUX,
TEOopeMa O KBaJipaTe KacaTeIbHOM.

Bexrop, anumHa (MOIynab) BEKTOpa, COHANpPABIEHHBIE BEKTOPBI, IPOTHUBOIOJIOKHO
HaIpaBJICHHbIE BEKTOPbl, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpallMd HaJ
BeKTOpamu. Pa3iiojkeHne BEeKTOpa 1o JIBYM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTsl BeKTOpa.
CkansipHO€ ITPOU3BEIECHNE BEKTOPOB, IPUMEHEHUE JIIsl HAXO0KICHUS JIJIUH U YIJIOB.

JlexkapTOBBl KOOPAMHATHl HA IUIOCKOCTH. YPaBHEHHsS IMPSAMOM M OKPYXHOCTH B
KOOpJMHATaX, [IepeceueHrue OKPYKHOCTEHN U NMpsAMbIX. MeTo1 KOOPAUHAT U €r0 IPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. [[MHA OKpy:KHOCTH. ['pagycHas u paguaHHas Mepa yria,
BBIYMCIIEHUE JUIMH AYT OKpYyXHOCTeH. [imomane kpyra, cekTopa, cermeHra.

JIBUKEHUS TNIOCKOCTU U BHYTPEHHUE CUMMETPpUH (UTryp (3/1IeMEHTapHbIE IPEICTABICHNUS).
[TapannensHbiii neperoc. [IoBopoT.

[IpenmMeTHbIe pe3yabTaThl OCBOCHUS TPOrpaMMbl yueOHOTo Kypca «I'eomeTpush».

[IpenMeTHbIe pe3yapTaThl OCBOCHHS MPOTrpaMMbl Y4EOHOTO Kypca K KOHIly 0Oy4eHHs B 7
KJ1acce.

PacrioznaBaTth u3yueHHBIE TeoMeTpHueckue (QUrypbl, ONpeAensTh HX B3aUMHOE
pacnosiokeHue, n300pakaTb reOMETPUUECKHE PUTYPHI, BBIMOIHITH YEPTEKH 10 YCIOBHIO 3a/Ia4H.
W3mepsATh TMHEWHbIE U YTJIOBbIE BEMUYMHBI. PemaTh 3ajjaun Ha BBIYHMCICHHUE JUIMH OTPE3KOB U
BEJIMYMH YTJIOB.

[IpoBouTh rpyOyI0 OLEHKY TMHEWHBIX U YTIIOBBIX BEJIMUMH MPEIMETOB B pEAIbHOIM KU3HHU,
pa3MepoB MPUPOAHBIX 00BEKTOB. PaznuuaTre pa3mMepsl 3TUX 0OBEKTOB MO MOPAIKY BEINYNHBI.

CTpouTh 4epTexku K F€OMETPUUECKUM 3aa4aM.

[Tonp30BaTbCcsi NpU3HAKaMU pPABEHCTBA TPEYTOJbHUKOB, HCIOJIb30BaTh NPU3HAKU U
CBOMCTBa paBHOOEAPEHHBIX TPEYTOJIbHUKOB IPHU PEIICHUH 3a]1au.

[IpoBOANTE JIOTMUECKHUE PACCYKICHHUSI C UCIOJIb30BAHUEM IT€OMETPUUYECKUX TEOPEM.

[Tonp30BaThCcsl MpHU3HAKAMM PABEHCTBA MPSMOYTOJBHBIX TPEYrOJIbHUKOB, CBOHWCTBOM
MEJIMaHbl, MPOBEAEHHOM K THUIOTEHY3€ MNPSIMOYIOJBHOIO TpPEYrOJIbHUKA, B PELICHUU
F€OMETPUUYECKHX 3a/1a4.

Onpenenars napauieIbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpbIe 00pa3yeT ¢ HUMH
cekymas. Onpenenars NapajjIeIbHOCTh NPSIMBIX C MOMOILIBI PABEHCTBA PACCTOSHUM OT TOYEK
OJHOM MPSAMOM JIO TOUEK APYTrou mpsiMOM.

Pemrate 3agaun Ha kieT4aToi Oymare.

[IpoBOIUTH BBIUMCICHHUS M HAXOIUTh YHCIOBbIE W OYKBEHHbIC 3HAUEHUS YIJIOB B
F€OMETPUUECKHX 33J]a4aX C UCIOJIb30BaHUEM CYMMBI YTJIOB TPEYTOJbHUKOB U MHOTOYT OJIbHUKOB,
CBOJCTB yIJIOB, 00pa30BaHHBIX MPU MIEPECEUCHHUH ABYX NapauIeTbHBIX MPSAMBIX ceKyilei. Pemars
MPAKTUYECKHE 3a7]a4l Ha HAXOK/ICHHE YTJIOB.

Brnagerp moHATHEM reOMETPUUYECKOTO MECTa TOUeK. YMETh OMpeeNaTh OUCCEKTPUCY yIiia
U CEpEMHHBINA NMEPIEHIUKYIIAP K OTPE3KY KaK T€OMETPUUYECKUE MECTA TOYEK.

@opMynHpOBATH ONPEICICHUS OKPYKHOCTH U Kpyra, XOpAbl U JHUaMeTpa OKPYXKHOCTH,
MOJIb30BATHCSI UX CBOMCTBAMH. Y METh MPUMEHSTh 3T CBOKMCTBA IPU PEIICHHUH 3a]au.

Bnagers moHATHEM ONMCAHHOM OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMEThb HaXOIUTh €€
ueHtp. [lonp3oBarbes akTaMu O TOM, YTO OMCCEKTPUCH YIIIOB TPEYTOJIbHUKA MEPECEKAIOTCS B
OJIHOM TOYKE, U O TOM, YTO CEPEIMHHBIE IEPNEHIUKYIAPbl K CTOPOHAaM TpPEYroJIbHUKa
IIEPECEKAIOTCS B OJTHOM TOUKE.

Bnagerp noHATHMEM KacaTeNbHOM K OKPYXHOCTH, TOJb30BaTbCsl TEOPEMOM O
MEePHEHIUKYISIPHOCTH KacaTeJIbHOM U pajnyca, MPOBEIEHHOTO K TOUKE KaCAHMUSI.

[Tonp30BaThcsi MPOCTEMIIMMU TE€OMETPUUECKHMMHU  HEPAaBEHCTBaMH, IMOHMMAaThb UX
MPaKTUYECKUI CMBICIL.

IIpoBOIUTE OCHOBHBIE TEOMETPUYECKUE MIOCTPOEHUS C IIOMOLIBIO UPKYJISI M INHEHKU.



[IpenmeTHbie pe3ynbTaThl OCBOEHHS MPOrpaMMbl Y4eOHOTO Kypca K KOHIy 0OydeHus B 8
KJ1acce.

PacriozHaBaTh OCHOBHBIE BHUJABI YETHIPEXYIOJIBHUKOB, MX 3JIEMEHTHI, IOJIb30BaThCA HX
CBOMCTBaMH IIpU PELIEHUH T€OMETPUUECKUX 3a/1a4.

[IpumeHsTH CBOICTBA TOUKH [IEpECEUEHUS MEIMaH TPEYroJIbHUKA (LIEHTpa Macc) B PEILIEHUU
3azad.

Branets nmonaTuem cpeaHed JUHUU TPEYroJIbHUKA W Tpaneluu, MPUMEHSATh UX CBOMCTBA
IIpY pElIeHUM reoMeTpudeckux 3angad. llosb3oBarecs Teopemont daseca M TeopemMoil O
MPOTNIOPIMOHATBHBIX OTPE3KaX, MPUMEHSITh UX JUIS PEHICHUS MPAKTUUECKHUX 3a]1a4.

[IpuMeHsTh MpU3HAKK MTOA00HUS TPEYTOJIBHUKOB B PEIIEHUH T€OMETPUYECKUX 3a/1a4.

[Tonb3oBarbest Teopemoii [udaropa A penieHust reoMeTpUYECKUX U MPaKTHYECKUX 3a/1a4.
Crpouth MaTeMaTHYECKyI0 MOJEIb B MPAKTUYECKHX 3aJad4aX, CAMOCTOSITEIbHO IPOBOJIUTH
4epTEX U HAXOJUTh COOTBETCTBYIOIINE JITUHBI.

Bnagerp moHATHSMM CHHYyca, KOCHMHYyca M TaHTE€HCAa OCTpPOTO YIyla MPSMOYTOJBHOTO
TpeyrojpHuKa. [1o1p30BaThCs ATUMU MOHIATUSIMU JUI PEIICHUS TPAKTUUECKUX 3aa4.

Boruucnsate  (pasnmuuHBIME - cIOCOOAMH)  TUIOMIA[L  TPEYroJbHUKA W TUIOMIAAH
MHOTOYTOJIbHBIX ~ QuUryp (TOJIB3ysCh, TJI¢ HEOOXOAUMO, KaJubKyisiTopoMm). [lpumeHsTh
MOJIyY€HHBIE YMEHHMSI B MPAKTUYECKUX 3aauax.

Bnagerp NOHATHSIMM BIHCAaHHOTO M LIEHTPAJBHOTO yIja, HCIHOJIB30BaTh TEOPEMBI O
BIMCAHHBIX Yriax, yriax MexJy XopJaMu (CeKyIIMMHU) U YTiIe MeX Ay KacaTelIbHON U XOpI0H Npu
pELIeHUH TeOMETPUUECKUX 3a/1a4.

Brnagerp moHATHEM ONMMCAHHON OKOJIO TPEYroJIbHUKA OKPYKHOCTH, PUMEHSTh CBOMCTBA
OTHMCAHHOTO YETHIPEXYTOIbHUKA MPU PELICHUH 3a/1a4.

[IpuMeHsTh MOTydYeHHbIE 3HAHUS Ha NMPAKTUKE - CTPOUTh MaTeMaTHYECKHE MOJIENU s
3a/1a4 peajbHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOLIUE BHIYMCIEHHS C MPUMEHEHHEM MO00us
Y TPUTOHOMETPHH (ITOJIB3YSCH, T/Ie HEOOXOAMMO, KATBKYISITOPOM).

[IpenMeTHbIe pe3yapTaThl OCBOCHHS MPOTpaMMbl Y4EOHOTO Kypca K KOHIy oOy4eHus B 9
KJ1acce.

3HaTh TPUTOHOMETPUUECKHE (DYHKIIMH OCTPBIX YTII0B, HAXOAUTD C UX TOMOIIBIO pa3IHyYHbIe
AJIEMEHTHl MIPSMOYTOJLHOTO TPEYroJIbHUKA («PElIEHUE MPSIMOYrOJIbHBIX TPEYTOJIbHUKOBY).
Haxoautsb (¢ moMONIbI0 KaIbKyIsSTOpa) ATUHBI U YTIIbI 17151 HETaOIUYHBIX 3HAUCHUM.

[Tonb3oBatbest popmyliaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUECKUM TOKIECTBOM
JUIS HAXO0XACHUS COOTHOILIEHUN MEX]Ty TPUTOHOMETPUUYECKUMU BETMUYUHAMHU.

Hcnonb30BaTh TeOpeMbl CUHYCOB U KOCHHYCOB JUISI HAXOXKICHHS PA3IMYHBIX AJIIEMEHTOB
TPEYroJibHUKA («pelleHruEe TPEyroJbHUKOBY»), MPUMEHITh MX MpPU PELUICHUU TeOMETPUUYECKHX
3azad.

Brnagets monstusiMu npeoOpa3zoBaHus MOAOOUS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX
¢uryp. [lonp30BaThcs cBOKWCTBAMU MOAOOMS MPOU3BOIBHBIX (DUTYP, YMETh BBIYHCIATH UTMHBI U
HaXOJHUTh YIIbl Y Mon00HBIX (uryp. [IpuMensaTs cBoicTBa MO00MS B MPAKTUYECKUX 3aadax.
YMeTh NpUBOAUTH MPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOILIEM MUPE.

[Tonb3oBaThcst TeOpeMaMu O MPOU3BEIECHUU OTPE3KOB XOPJ, O MPOU3BEACHUU OTPE3KOB
CEKYILHX, O KBaJIpaTe KacaTeIbHOM.

[Tonb3oBaThcsi BEKTOpaMH, IMOHUMATh HMX TEOMETPUUYECKUH U (DU3HUECKUU CMBICI,
MPUMEHATh UX B PEUICHHMH TE€OMETpUYECKUX U (Qu3ndeckux 3amad. [IpumeHsTh cKalspHOE
MIPOU3BEICHUE BEKTOPOB ISl HAXOXKACHUS JJIMH U YIJIOB.

[Tonp30BaTbcsi METONOM KOOPAMHAT HA IUJIOCKOCTH, NPHUMEHSTh €ro B PEIICHUH
TF€OMETPUYECKUX M MPAKTUYECKUX 33]1ad.

Brnagers MOHATHUSMU MPABUILHOTO MHOTOYTOJIBHUKA, JTMHBI OKPYKHOCTH, AJTUHBI TYTH
OKPY)KHOCTH W pPaJUaHHOW MeEphl yria, YMeTb BBIYHCIATH IUIOMAAb Kpyra M €ro dacreil.
[TpuMeHSTh MOTy4YeHHBIE YMEHHSI B IPAKTUUECKUX 3ajauax.

Haxomute ocu (MM LEHTPHI) CUMMETpuH (UTYp, MPUMEHSITh IBMKEHHS IJIOCKOCTH B
MPOCTEHIINX CIIyqasiX.



[IpuMeHsTH MOJydeHHbIE 3HAHWS HA MPAKTUKE - CTPOUTh MATEeMAaTHUYECKHUE MOJETH JUIS
3a7a4 peaJbHON KU3HU U TMPOBOJUTH COOTBETCTBYIOIINE BHIYHUCIICHUS C TPUMEHEHHEM TO00HS
U TPUTOHOMETPUYECKUX (PYHKIUH (TIOJIB3YSChH, I71€ HEOOXOUMO, KAIBKYISITOPOM).

«BeposITHOCTD M CTATHCTHKA» B 7-9 Kilaccax

[TosicHuTenbHas 3anucka.

B coBpemMenHOM 1M(POBOM MHpPE BEPOSITHOCTD U CTATUCTHKA MPUOOPETAIOT BCE OOIBIIYIO
3HAYUMOCTbh, KaK C TOYKHU 3PCHHSI MPAKTUYECKUX MPWIOKCHH, TaK U UX POJIU B 0Opa30BaHHH,
HEOO0X0IMMOM KaKIOMY 4elloBeKy. Bospacraer umciio mpodeccuii, mpu oBIaieHUH KOTOPHIMU
TpeOyercsi xopomas 0a30Bas TOATOTOBKAa B OONACTH BEPOSTHOCTH W CTATUCTHKH, TaKas
MOJATOTOBKA BaKHA IS MPOJOJDKEHHS 00pa3oBaHWs M Ui YCIEUTHOW MPOQeCcCHOHANBHOM
Kapbephl.

Kaxp1ii 4eoBeK IMOCTOSTHHO MPUHUMAET PEIICHUS Ha OCHOBE HMEIOIUXCS Y HETO JIAHHBIX.
A s 000CHOBAHHOTO TIPHHSITHS PEIICHUS B YCIOBUSAX HEIOCTATKA WIIH W30BITKA MH(OPMAIIUN
HEOOXO0JMMO B TOM HYHCIE XOpOomo C(HOPMHUPOBAHHOE BEPOSTHOCTHOE M CTAaTHCTUYECKOE
MBIIILICHAE.

NmMeHHO mMo3TOMY OCTpPO BCTala HEOOXOTUMOCTh c(OpMHUPOBATH Yy OOy4YarOIIUXCS
(YHKIIMOHATBHYIO TpPaMOTHOCTb, BKIIOYAIONIYI0 B ce0d B KauecTBE HEOThEMJIEMOM
COCTaBIIIONICH YMEHHE BOCHPUHUMATh W KPUTHYSCKH aHATU3UPOBATH HH(POPMAITHIO,
MIPEJICTABICHHYIO B Pa3IMYHBIX (hopMaxX, TOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTHX PEATbHBIX
MIPOIIECCOB M 3aBHCUMOCTEH, TPOU3BOIUTH MTPOCTEUIITIE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4YeOHOM Kypce C OCHOBHBIMH NpPHUHIMIIAMHA cOOpa, aHanm3a W
MIPEJCTaBICHUS JAHHBIX W3 Pa3IM4YHBIX chep >KU3HW O0OIIecTBa W TOCYAapCTBa IMPHOOMIAET
oOydJaromuxcsi K OOIIEeCTBEHHBIM HHTepecaM. M3ydeHne OCHOB KOMOMHATOPHUKUA pPa3BUBACT
HaBBIKM OpraHU3aluu nepedopa M MojAcYE€Ta 4YMCiIa BapUAHTOB, B TOM YHKCJE B MPUKIATHBIX
3aayax. 3HAKOMCTBO C OCHOBaMHU TEOpHH rpadoB co3AaéT MaTeMaTHUECKH (QyHAaMEHT AJis
dbopmMupoBaHUs KOMIIETCHIIMA B oOnactu wHOOpMATUKH M IUGPOBBIX TexHojorui. [lpum
M3YYEHUHU CTaTHUCTUKM M BEPOSITHOCTH O0O0OTalaloTCsi MpPEeACTaBlIeHUs OOy4yaroumxcs o
COBPEMEHHOM KapTHHE MHpa U METOJaX ero HcclefoBaHMs, (pOpMUpPYETCS MOHHMaHUE POJIU
CTAaTUCTUKH KaK HMCTOYHHMKA COLMAIbHO 3HAYMMOW HMH(OPMALMU U 3aKJIaJbIBAIOTCS OCHOBBI
BEPOSITHOCTHOTO MBIIIIJICHHSL.

B cootBercTBMM ¢ JaHHBIMH LEISIMH B CTPYKType HpOrpaMMbl YdeOHOTo Kypca
«BeposATHOCTh W CTAaTUCTHKa» OCHOBHOTO o0OIIero o00pa30BaHUsl BBIJICICHBI CIEAYIONINE
coJiepkarenbHO-MeToauueckue nuHuu: «lIpeacrapnenue JaHHBIX U OMHUCATEIbHAs CTATUCTUKAY,
«BeposTHOCTBY», «D7eMEeHTh KOMOUHATOPUKNY, «BBeieHe B TEOPHIO IpadoBy.

Copepxanne nuauu «lIperncraBieHne AaHHBIX U OMUCATENbHAS CTATUCTHKA» CIY)KHUT
OCHOBOI 111 POPMHUPOBAHUS HABBIKOB PabOTHI ¢ MH(MOPMALIMEH: OT YTEHUS U UHTEPIIpEeTaluu
uHpopmaluy, TMPEeACTaBICHHOW B TalnMIax, Ha JAMarpaMMmax W rpadukax, g0 cOopa,
MIPEJICTaBJICHMS U aHaJIN3a JAHHBIX C UCIIOJIb30BAHMEM CTAaTUCTUYECKHX XapaKTEPUCTUK CPEIHUX
u pacceuBanus. PaGoTas ¢ gaHHbIMH, OOydarou[uMecss y4aTrcs CUMTHIBATh M HMHTEPIIPETUPOBATH
JAaHHbIE, BBIIBUTATh, ApIYMEHTHPOBATh M KPUTHUKOBATH MTPOCTEHIIINE TUIIOTE3bI, PA3MBIILIATH HAJl
(akTopaMu, BBI3BIBAIOIIUMH W3MEHYMBOCTb, U OIICHHBATh UX BIMSHHUE Ha paccMaTpUBaeMble
BEITUYHHBI U TTPOLIECCHI.

NuTyuTtBHOE  TIpelICTaBiICHHE O  CIOy4YailHOW  W3MEHYMBOCTH,  MCCIEJOBAaHUE
3aKOHOMEPHOCTEH M TEHACHIUN CTAaHOBHUTCS MOTHBHPYIOIIEH OCHOBOW IS M3y4EHUS TEOPUHU
BepOsTHOCTEH. bonbllioe 3HaueHHEe WMEIOT MPAKTUYECKUE 3a/JaHus, B YAaCTHOCTH OIBITHI C
KJIACCHYECKUMHU BEPOSITHOCTHBIMU MOICTISIMHU.

[TonsiTHE BEpOSTHOCTH BBOAMTCA KAaK Mepa MPaBIONON00MS ciydaitHOro coObiTus. [lpu
M3YYeHUU y4eOHOTO Kypca 00yJaromuecs 3HaKOMATCS C MPOCTEHIIMMH METOJaMU BBIYHCIICHUS
BEPOSITHOCTEH B CIIy4alHBIX IKCIEPUMEHTaX C PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU HCXOJIaMHU,
BEPOSITHOCTHBIMU 3aKOHAMH, TO3BOJSIONIUMHU CTaBUTh W pelIaTth Oojiee CIOXKHBIC 3amadu. B



y4eOHBI KypC BXOZST HadalbHbIC MPEICTABICHHUS O CIy4alHBIX BEIMYMHAX M MX YHCIOBBIX
XapaKTePUCTUKAX.

B pamkax yueOHOTO Kypca OCYIIECTBIIICTCS 3HAKOMCTBO O0YYaIOLINXCSl C MHOXKECTBAMH U
OCHOBHBIMH ONEpalMsIMHU HaJ MHOXECTBAMH, PACCMATPUBAIOTCS MPUMEPHl NPUMEHEHHS IS
pemieHusl 3agad, a TaKXKe HCIOJIb30BaHUS B JPYrUX MaTeMaTHUYECKUX Kypcax M Y4eOHBIX
npeaMeTax.

B 7-9 xnaccax u3yuaercs yueOHbIi Kypc «BeposiITHOCTD U CTaTHCTHKa», B KOTOPBIH BXOJSAT
paznensl: «lIpencTaBieHue JaHHBIX U ONKCATEIbHAS CTATHCTUKAY, «BeposITHOCTEY, « DIEMEHTHI
KOMOMHATOPHKN», «BBezieHne B Teoputo rpadoBy.

OOmiee 4nciio YacoB, pEeKOMEHIOBAHHBIX /ISl M3Y4eHUsI yueOHOTO Kypca «BeposTHoCTh 1
cTaTUCTUKa», - 102 yvaca: B 7 knacce - 34 yaca (1 yac B Heneno), B 8 kiacce - 34 yaca (1 gac B
Heqeno), B 9 kiacce - 34 yaca (1 yac B Hezeio).

Conepsxanne o0y4ueHus B 7 Kiacce.

[IpencraBinenue naHHBIX B BUJE TAaONUI, auarpamm, TrpadukoB. 3amoiHEHHE TaOJIHUII,
YTEHHUE U MOCTPOCHHUE Auarpamm (CTOJIOMKOBBIX (CTONOYATHIX) M KPYroBbIX). UTeHue rpaduxos
peanbHBIX TporeccoB. M3BiedeHne MHPOPMANUK U3 TUarpaMM H TaOJWI, WCIIOJB30BaHUE U
WHTEpIpETAIHs JaHHBIX.

OmnwmcarenpHasi CTATUCTHKA: cpelHee apupMeTHIecKoe, Meana, pa3Max, HauOoJbIIee U
HaMMEHBbIIIee 3HaYeHUsT Ha0opa YMCIOBBIX JaHHBIX. [IprMephl ciryqaiiHOW H3MEHYHBOCTH.

CrnyyaitHblii 5KCTIEpUMEHT (OMBIT) U ciayvaiiHoe coObiTHe. BepostHocTh M wacrtoTa. Posb
MaJIOBEPOSITHBIX M MPAKTHYECKH JAOCTOBEPHBIX COOBITHI B MpHUpOJE W B oOmecTBe. MoHeTa u
UTpaAbHASI KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp BepmmHbL. Yncio pédep U cyMMapHasi CTENEHb BEPIIHH.
[IpencraBnenune o cszHoctu rpada. Llenm m muknsl. [lytn B rpadax. O6xoxn rpada (sitiaepos
nyTh). [IpencraBnenue 06 opueHTHpOBaHHOM T'pade. Pemenne 3agau ¢ momoibio rpados.

Conepxanne o0y4ueHus B 8 Kiacce.

[IpencraBnenue qaHHBIX B BUAE TaOIUL, AUarpaMm, rpaguKoB.

MHoXecTBO, 3J€EMEHT MHOXKECTBa, NOJMHOXecTBO. Omnepauud HaJ MHOXKECTBAMU:
oObemMHEeHHE, TiepecedyeHue, jaomnosHeHne. CBoicTBa omepanuii  HaJg  MHOXKECTBaMHU:
MepeMecTUTEbHOe, COYeTaTelbHOE, paclpeAeauTeNbHoe, BKIoueHus. lcnonb3oBaHue
rpaduyecKkoro MpeACcTaBICHUSI MHOXECTB OMNMCAHUS pPEaJbHBIX IPOLIECCOB M SBJCHUN NpU
pElIeHUH 3a/1ay.

N3mepenue paccenBanus AaHHBIX. Jlucrepcuss M CTaHIAPTHOE OTKJIOHEHHE YHCIIOBBIX
HabopoB. [luarpamma paccerBaHuUsI.

DneMeHTapHble COOBITHS ciay4aiiHoro onbita. CiydaiiHele coObITHsA. BepositHocTH
coObITHii. OTBITHI C PABHOBE3MOXHBIMU 3JIEMEHTapHBIMU coObITUsIMH. CitydaiiHblil BBIOOD. CBsI3b
MEXIY MAJOBEpPOSITHBIMU U MPAKTHUYECKU TOCTOBEPHBIMU COOBITHSIMU B MPUPOJE, OOIIECTBE U
HayKe.

JepeBo. CBoiicTBa JIepeBbEB: €AMHCTBEHHOCTh MyTH, CYIIECTBOBAHHE BUCAYECH BEPILUHBI,
CBS3b MEXKJy UYMCIOM BepuIuH U yucioMm pé&6ep. IlpaBuno ymHokenus. Pemienuwe 3amau c
MTOMOIIIBIO TPadoB.

[IpotuBomnonoxxHsle coObiTusA. [Iuarpamma Diinepa. OObeanHEHHE U IEepeceueHHe
coObiTuil. HecoBmecTHbIe coObITHS. DOpMyIia CI0KEHHs BEPOATHOCTEH. Y CI0BHAs BEPOSTHOCTD.
[IpaBuno ymHoxxenusi. HezaBucumsie coObiTus. [IpencraBienue skcrepuMeHTa B BHIIE JepeBa.
Pemienune 3aau Ha HaxOX/I€HHE BEPOSITHOCTEN C MOMOIIBIO JIepeBa CIy4aifHOro 3KCIIEPUMEHTa,
auarpamm Onsepa.

Copepxanne o0ydeHus B 9 kiacce.

[IpencraBieHne naHHBIX B BUAE TaONHII, Tuarpamm, rpadukoB, HHTEPIIPETALUsS JaHHBIX.
UrteHnue u mocTpoeHue TabiuIl, quarpamm, rpaduKkoB 1Mo peaabHbIM JaHHBIM.

IlepectanoBku u (akropuan. CoueraHuss U 4ucio coderanuid. TpeyronpHuk Ilackans.
Permienue 3a1a4 ¢ UCrosib30BaHNEM KOMOWHATOPUKH.

I'eomerpuueckas BeposATHOCTh; CiydaiHblii BBIOOpP TOUYKM M3 (UTYpHI HA IUIOCKOCTH, M3



OTpe3Ka U U3 IyI' OKPYKHOCTH.

Wcneitanue. Yenex un Heynava. Cepust UcIbITaHUM 10 niepBoro ycnexa. Cepus UCHbITaHUN
bepnymnu. BepositTHocTH cOObITHI B cepun UcbITaHUM bepHyu.

CnygaiiHas BeIMYMHA M pacHpelesieHHue BeposiTHocTel. MaTemaTuueckoe OKUIAHUE U
mucnepcus. IIpumepbl MaTeMaTHYecKoro OXHAAHUSA KaK TEOPETUYECKOIO CPEJHEr0 3HAYECHMUS
BEJIMYMHBI. MaTeMaTHYeCKoe 0)KUIAHUE U TUCIIEPCUs] CIy4ailHOM BeIWYrHbI «YUCI0 ycnexoB B
CEpUM UCHBITAHUN bepHymm».

[TonsiTHe 0 3akoHe OonbLINX yucell. M3MepeHne BEposITHOCTEN ¢ MOMOLIbIO YaCTOT.

Ponb u 3Hauenue 3akoHa OOJIBIIMX YUCEI B MPUPOJE U OOIIECTBE.

[IpenmeTrHble pe3ynbTaThl OCBOEHUS IporpaMMbl yueOHOro kypca «BepositHocTh u
CTaTUCTHUKAY.

[IpenMeTHbIe pe3yapTaThl OCBOSHHS MpOrpamMMbl y4EOHOIO Kypca K KOHILy 0O0ydeHus B 7
KJ1acce.

Uurars uHbOpMaIMIO, NPEICTABICHHYIO B TaOnMIax, Ha AMarpaMmax, MpPEeACTaBIsATh
JaHHBIE B BHUJIE TAONUIl, CTPOUTH IUArpamMMmbl (CTOJOMKOBBIE (CTOJIOYATBIE) U KPYrOBBIE) TIO
MacCHBaM 3HAYEHUH.

OnuceiBaTh U WHTEPIPETUPOBATH pEAbHBIC YHCIOBBIE JAaHHBIC, MPEJICTABICHHBIE B
Tabinuax, Ha AuarpaMmax, rpapukax.

Wcnonb3oBath A1 ONHMCAaHUSA JAHHBIX CTaTHUCTUYECKHE XapaKTEPUCTHKHU: CpeIHee
apudmernyeckoe, MeraHa, HanboJbIlIee U HaMMEHbIIee 3HAaYeHUs, pa3Max.

Nwmers mpencraBieHne O COy4aiHOW W3MEHYMBOCTUM Ha MpUMEpPax IEH, (U3MUECKUX
BEJIMYWH, AaHTPOIMIOMETPUYECKUX JaHHBIX, WMETh NPEACTABICHHE O CTaTUCTHYECKOM
YCTOWYHUBOCTH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS MPOTrpaMMbl Y4EOHOTO Kypca K KOHIy 0OydeHus B 8
KJ1acce.

W3Bnekars u mpeobpazoBeIBaTh HHGOPMAIUIO, TPEICTABICHHYIO B BUJIE TaOIUL], AHArpaMM,
rpaduKOB, IPEACTABIISATH JaHHBIC B BUAE TaOIHII, TUarpamMmm, rpaduKoB.

OnuceIBaTh JaHHBIE C IOMOLIBIO CTATUCTUYECKUX MTOKA3aTeNIeH: CPEIHUX 3HAUCHUI U Mep
paccenBaHus (pa3Max, TUCIIEPCHUS U CTAaHAAPTHOE OTKIOHCHHE).

Haxoautb yacTOThl YMCIOBBIX 3HAUEHUH U YaCTOTHI COOBITUH, B TOM YHCIIE 110 pe3yJibTaTaM
HM3MEPEHUH 1 HaOJII0ICHUH.

Haxonutb BeposSTHOCTH CllydalfHBIX COOBITHI B OTBITaX, 3Hasl BEPOSTHOCTH 3JIEMEHTAPHBIX
COOBITHIA, B TOM YHUCJIE B ONBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMHU.

Hcnonb3oBathk rpadguueckue MOJENIU: JIEPEBO CIYyYalHOrO SKCIEPUMEHTa, Iuarpammbl
Ditnepa, ynucaoBas npsimast.

OnepupoBaTh MOHATHSMU: MHOXECTBO, IOJMHOXECTBO, BBINOJHATH ONEPAllMM HaJ
MHO>KECTBaMHU: OOBEAMHEHUE, TIEpeceUeHre, JAOMOJIHEHUE, MePEeUHCIATh dJEMEHThl MHOXKECTB,
MIPUMEHATHh CBOMCTBA MHOKECTB.

Hcnonb3oBathk rpaduueckoe MNpeACTaBICHHE MHOXKECTB M CBSI3ed MEXIAy HUMHU s
OTHCAaHUS TPOIIECCOB U SIBJICHWN, B TOM 4YHCIE NPHU PEUICHUH 337ad U3 JAPYruX yueOHBIX
MPEAMETOB U KYpCOB.

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS MPOTpaMMbl Y4eOHOTO Kypca K KOHIy oOyueHus B 9
KJ1acce.

N3Bnekars 1 mpeoOpa3oBbIBaTh UHPOPMAIUIO, IPEICTABICHHYIO B Pa3IMYHBIX HCTOYHHUKAX
B BHJe Ta0nuil, AUarpaMm, TpaduKoB, MPEACTABIATh JaHHBIE B BHAE TaOIHIl, AHArpam,
rpauKoB.

Pematp 3amaum opraHuzoBaHHBIM TMEpPeOOPOM BApUAHTOB, & TAKXKE C HCIMOJIb30BaHUEM
KOMOWHATOPHBIX MTPABUIT U METOJIOB.

Hcnonp3oBarh onucaTesbHble XapaKTEPUCTUKU AJI1 MACCUBOB YHCIIOBBIX JAaHHBIX, B TOM
YHUCJIe CPEHUE 3HAUCHHUS U MEPhl pacCerBaHUsI.

HaxoauTh 4acTOThl 3HAYEHUN U YaCTOTHI COOBITHS, B TOM YHCJIE TIOJIB3YSICh PE3ylbTaTaMu
MPOBEIEHHBIX H3MEPEHUI U HAOTIOACHU.



Haxoautb BEpOSITHOCTH CIy4aiiHbIX COOBITHI B M3yUYEHHBIX OIBITaX, B TOM UUCIIE B OIBITAX
C PaBHOBE3MOKHBIMU AJIEMEHTAPHBIMH COOBITUSMH, B CEPHIX UCIBITAHUNA IO TIEPBOTO ycIexa, B
cepusixX UcIbITaHuK bepHyIu.

NMets npencraBieHue o CIlydaliHOW BEJIMYMHE U O PACIPEIEICHUN BEPOSITHOCTEM.

Nwmetp npezncraBieHue o 3aKoHE OOJIBLIIMX YMCEN KaK O IPOSBICHUU 3aKOHOMEPHOCTH B
CIy4aifHOH M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIINX YUCET B IPUPOJE U OOIIECTBE.



	Измерение рассеивания данных. Дисперсия и стандартное отклонение числовых наборов. Диаграмма рассеивания.
	Элементарные события случайного опыта. Случайные события. Вероятности событий. Опыты c равновезможными элементарными событиями. Случайный выбор. Связь между маловероятными и практически достоверными событиями в природе, обществе и науке.
	Дерево. Свойства деревьев: единственность пути, существование висячей вершины, связь между числом вершин и числом рёбер. Правило умножения. Решение задач c помощью графов.
	Противоположные события. Диаграмма Эйлера. Объединение и пересечение событий. Несовместные события. Формула сложения вероятностей. Условная вероятность. Правило умножения. Независимые события. Представление эксперимента в вице дерева. Решение задач на...
	Содержание обучения в 9 классе.
	Представление данных в виде таблиц, диаграмм, графиков, интерпретация данных. Чтение и построение таблиц, диаграмм, графиков по реальным данным.
	Перестановки и факториал. Сочетания и число сочетаний. Треугольник Паскаля. Решение задач с использованием комбинаторики.
	Геометрическая вероятность; Случайный выбор точки из фигуры на плоскости, из отрезка и из дуги окружности.
	Испытание. Успех и неудача. Серия испытаний до первого успеха. Серия испытаний Бернулли. Вероятности событий в серии испытаний Бернулли.
	Случайная величина и распределение вероятностей. Математическое ожидание и дисперсия. Примеры математического ожидания как теоретического среднего значения величины. Математическое ожидание и дисперсия случайной величины «Число успехов в серии испытан...
	Понятие о законе больших чисел. Измерение вероятностей с помощью частот.
	Роль и значение закона больших чисел в природе и обществе.
	Предметные результаты освоения программы учебного курса «Вероятность и статистика».
	Предметные результаты освоения программы учебного курса к концу обучения в 7 классе.
	Читать информацию, представленную в таблицах, на диаграммах, представлять данные в виде таблиц, строить диаграммы (столбиковые (столбчатые) и круговые) по массивам значений.
	Описывать и интерпретировать реальные числовые данные, представленные в таблицах, на диаграммах‚ графиках.
	Использовать для описания данных статистические характеристики: среднее арифметическое, медиана, наибольшее и наименьшее значения, размах.
	Иметь представление о случайной изменчивости на примерах цен, физических величин, антропометрических данных, иметь представление о статистической устойчивости.
	Предметные результаты освоения программы учебного курса к концу обучения в 8 классе.
	Извлекать и преобразовывать информацию, представленную в виде таблиц, диаграмм, графиков, представлять данные в виде таблиц, диаграмм, графиков.
	Описывать данные c помощью статистических показателей: средних значений и мер рассеивания (размах, дисперсия и стандартное отклонение).
	Находить частоты числовых значений и частоты событий, в том числе по результатам измерений и наблюдений.
	Находить вероятности случайных событий в опытах, зная вероятности элементарных событий, в том числе в опытах с равновозможными элементарными событиями.
	Использовать графические модели: дерево случайного эксперимента, диаграммы Эйлера, числовая прямая.
	Оперировать понятиями: множество, подмножество, выполнять операции над множествами: объединение, пересечение, дополнение, перечислять элементы множеств, применять свойства множеств.
	Использовать графическое представление множеств и связей между ними для описания процессов и явлений, в том числе при решении задач из других учебных предметов и курсов.
	Предметные результаты освоения программы учебного курса к концу обучения в 9 классе.
	Извлекать и преобразовывать информацию, представленную в различных источниках в виде таблиц, диаграмм, графиков, представлять данные в виде таблиц, диаграмм, графиков.
	Решать задачи организованным перебором вариантов, а также c использованием комбинаторных правил и методов.
	Использовать описательные характеристики для массивов числовых данных, в том числе средние значения и меры рассеивания.
	Находить частоты значений и частоты события, в том числе пользуясь результатами проведённых измерений и наблюдений.
	Находить вероятности случайных событий в изученных опытах, в том числе в опытах с равновезможными элементарными событиями, в сериях испытаний до первого успеха, в сериях испытаний Бернулли.
	Иметь представление о случайной величине и о распределении вероятностей.
	Иметь представление o законе больших чисел как о проявлении закономерности в случайной изменчивости и о роли закона больших чисел в природе и обществе.

