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MMOACHUTEJIbHAA 3AIIACKA
OBIIAA XAPAKTEPUCTUKA YUEBHOI'O IIPEAMETA «MATEMATUKA»

PabGouas mporpamma mo wmarematuke s oOydaromuxcsa 5—9 KiaccoB
pa3paboraHa Ha ocHOBe dDeaepasbHOr0 TOCyIapCTBEHHOTO 00pa30BaTEIBLHOIO
CTaHJapTa OCHOBHOIO oOImiero oOpa3oBaHus C Y4YETOM UM  COBPEMEHHBIX
MHUPOBBIX TPEOOBAHHUN, MPEABIBISIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U
TpaJUILIM POCCUUCKOTO 0Opa3oBaHUs, KOTOpPbIE OOECHEUYMBAIOT OBJIAJICHUE
KJIIOYEBbIMU KOMIETCHIUSIMU, COCTABJISIIONIUMH OCHOBY JJIsI HENPEPBIBHOTO
oOpa3oBaHUsl W CaMOPA3BUTHUS, a TaKXKE I1EJIOCTHOCTh OOLIEKYJHTYPHOTO,
JIMYHOCTHOT'O U MO3HABATEJILHOTO Pa3BUTUSI OOYyYarOIUXCS.

B paGoueil nporpaMmme ydTeHbl UjleM U TojoKeHus: KoHmenuuu pa3BUTHUs
MaTeMaTU4YeCKOoro  oOpa3oBaHUS B Poccuiickonn ®epepanuu. B snoxy
uudpoBoit TpaHchopmaluu Becex chep YeIT0BEUECKON JISSITEIbHOCTH HEBO3MOXKHO
cTaTh 0Opa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0€3 0a30BOM MaTeMaTH4eCKOU
IMOATOTOBKHU. Y’K€ B IIIKOJE€ MAaTeMaTHKa CIYXKAT OMNOPHBIM NPEAMETOM IS
M3YUYEHHSI CMEXHBIX IUCIUIUIMH, a TMOCJE IIKOJBI peadbHOU HEe0OXOAUMOCTHIO
CTAaHOBUTCS  HENPEpPBhIBHOE OOpa30BaHHUE, UTO TPEOYET IMOJHOLEHHOU 0a30BOM
o011eo0pa3oBaTe/ibHOM MOATOTOBKM, B TOM YHCJE ¢ MaTeéMaTU4Ye€CKOH. ITo
00yCIIOBIIEHO T€M, YTO B HAIlM JHU PacTET 4UCIIO Mpodeccuii, CBSI3aHHBIX C
HEIMOCPEJICTBEHHBIM IIPUMEHEHUEM MaTeMaTUKU: U B chepe IKOHOMHUKH, U B
Ou3Hece, U B TEXHOJOTMYECKHUX OOJIaCTsAX, U Jake B TyMaHUTApHBIX cdepax.
Takum o0Opa3om, KpyT IIKOJBHUKOB, /s KOTOPBIX MaTeMaTHKa MOXET CTaTh
3HAYUMBIM TIPEJIMETOM, PACIITUPSETCSI.

[IpakTryeckass MOJIE3HOCTH MaTeMaTUKW  OOyCJIOBJIEHAa TEM, 4YTO e€
MPEJIMETOM  SIBJISTFOTCS dbyHnamMeHTaIbLHbIC CTPYKTYPHI HAIllero Mupa:
MMPOCTPAHCTBCHHBIC (OPMBI W KOJMYCCTBEHHBIC OTHOIICHUS OT MPOCTEHUIIHX,
yCBaMBaeMbIX B HEIMOCPEACTBEHHOM OIBITEe, OO JIOCTATOYHO CIIOXKHBIX,
HEOOXOJMMBIX JIJII Pa3BUTHS HAYYHBIX W TIPUKIAIHBIX HICH. be3 KOHKpPETHBIX
MaTEeMaTUYeCKUX 3HAHUU 3aTPyJHCHO IMOHUMAaHWE NPHUHIIUIIOB YCTPOWCTBA U
HCITOJIb30BaHUSI COBPEMEHHOW TEXHUKH, BOCHIPHUATHE W HWHTEPHIpETAIns
pa3HOOOpa3HOl COLMANbHON, 3KOHOMHYECKOM, IIOJUTHYECKOW HH(OpManuu,
ManoddGeKTUBHA TIOBCEAHEBHAS IPaKTHUECKass AeSITeNbHOCTh. Kaxkgomy
YEJIOBEKY B CBOEM JKU3HU TIPUXOJUTCS BBIOJHATH Pacy€Tbl U COCTABIISITH
aJiTOPUTMBI, HAXOJUTh W TIPUMEHITH (HPOPMYJIbI, BIAJETh NPAKTHYECKUMU
npuéMamMd T€OMETPUYECKUX HU3MEPEHUNW W MOCTPOCHHUU, 4YUTaTh WH(OpMAIIHIO,
MPEJICTaBICHHY O B BUJIE TAONHIl, AuUarpaMM U TpadUKOB, KUTh B
YCIIOBUSAX HEOMpPeneIEHHOCTH M TIOHUMaTh BEPOSTHOCTHBIA XapakTep
CIIy4allHBIX COOBITHIA.

OQHOBpEMEHHO C pacliupeHueM cdep NpUMEHEeHUsI MaTeMaTUKWd B
COBpPEMEHHOM O0OIIIecTBe BCE 0OoJjiee BaXXHBIM CTAHOBUTCSI MaTeMaTHUYECCKHUU
CTHJIb MBIIIUICHUS, TIPOSIBIISIFOIIIANCS B ONMPEAcIEHHBIX YMCTBCHHBIX HaBBIKAX.
B niponiecce n3ydeHUss MaTeMaTHKH B apCeHAN TIPUEMOB U METOJIOB MBITILIICHUS
YeJIOBEKa E©CTECTBEHHBIM OOpa3oM BKJIOYAKOTCS HWHAYKIOUS €W JCTYyKIIH,
0000IIIeHe W KOHKpEeTH3alldsi, aHajlu3 W CUHTe3, Kilaccudukamus U



cucremMarusainus, adcrtparupoBanue U aHaiaorusi. OOBEKTbl MaTeMaTHYECKUX
YMO3AKJIOUYEHUM, IpaBHjJa WX KOHCTPYHPOBAHUS PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX INOCTPOEHUIA, CIIOCOOCTBYIOT BBIpaOOTKE YMEHUs
(popmynupoBaTh, OOOCHOBBIBAaTb W JIOKa3bIBaTh CYXKJIEHUS, TEM CaMbIM
pa3BUBAIOT JIOTMYECKOE  MbIIUIeHUE. Beaymas poab  HOpPUHALJIEKUT
MaTeMaTuke U1 B (POPMHUPOBAHUM AITOPUTMHUUYECKON KOMIIOHEHTHI MBIIIJICHUS
U BOCIIMTAaHMM yMEHHUM JICMCTBOBaTh 110  3aJaHHBIM  aJITOpUTMaM,
COBEPIICHCTBOBATh M3BECTHBIE W KOHCTPYHpPOBaTh HOBBIE. B mporecce
peueHust 3ajlad — OCHOBOW y4eOHOW AesITeIbHOCTH Ha ypOKax MaTEeMaTHUKH
—pa3BUBAIOTCSI TAK)X€ TBOpYECKasi M MPUKIIAJHAsT CTOPOHBI MBIIIJICHUS.

OOyueHue MareMaTuke JaéT BO3MOXKHOCTH pPa3BHUBATh y OOYyYarOIIUXCS
TOUHYIO, pPalUOHAIbHYIO ¥ HWH(POPMATHUBHYIO peYb, YMEHHE OTOHpaTh
HauboJiee MOJIXOMAAIINE SI3bIKOBbIC, CUMBOJHYECKHUE, TpaUUECCKUE CpeacTBa
JUISI BBIPQXKEHUS CYKJIEHUN Y HarIsiIHOTO UX MPECTaBICHUSI.

HeoOxoqumbiM  KOMIIOHEHTOM  OOmlIed KyJbTYpbhl B  COBPEMEHHOM
TOJIKOBAHUM  SIBJISIETCA ~ OOIlee  3HAKOMCTBO C  METOJAaMU  IIO3HAHUS
JIEWCTBUTEIBHOCTH, MPEACTABICHUE O IIPeAMETe M METOJaX MaTeMaTHuKH, UX
OTJIMYMM OT METOJAOB JPYIMX €CTECTBEHHBIX W TyMaHUTapHbIX HayK, 00
OCOOEHHOCTSIX MPUMEHEHUs MaTEeMAaTUKU JJIsl PEIICHUs] HAYYHBIX U MPUKIIATHBIX
3amay. Takum oOpa3oM, MaTemMaTH4YecKoe OOpa3oBaHHWE BHOCUT CBOW BKJaJ B
dbopmMupoBanue oO1IeH KyJIbTYypPhl YeJIOBEKA.

HN3ydyeHnne mMateMaTHKH TaK)Ke€ CIIOCOOCTBYET ACTETHUYECKOMY BOCITHUTAHUIO
YeloBeKa, MOHMMAHUIO KPacoThl U M3AIIECTBA MaTEMaTHUYECKUX PACCYKICHUM,
BOCIIPHUSITUIO T€OMETPUIECKUX (hOPM, YCBOCHHUIO HJEU CUMMETPHU.

HEJIM 1 OCOBEHHOCTHU U3YYEHUA YUEBHOI'O ITIPEIMETA
«MATEMATHKAY. 5-9 KJIACCBI

[IpuopureTHpiMU 1ENSIMHM  OOy4dYeHHUsi MaremMaTtuke B 5—9 kiaccax
SIBJISTFOTCSI

1. dbopMupoBaHHWE  [EHTPAJIBLHBIX  MaTEMaTUUYECKUX  TMOHITHH
(uucno, BeIUMYMHA, TeoMeTpudeckas ¢urypa, TMEepeMEHHas, BEpPOSTHOCTD,
(byHK1IMS), 00ecCIeUnBAIOLINX TPEEMCTBEHHOCTD 51 MEPCHEKTUBHOCTH
MaTeMaTU4YeCKOro 0Opa3oBaHUs O0YyYarOIIUXCS;

2. noJiBeAeHuE OOyYarollMXcsi Ha JOCTYHHOM JJIsI HHUX YPOBHE K

OCO3HAaHMUIO B3aWMOCBSI3M MaTE€MaTHUKH M OKpPY’KAIOUIEro MHUpa, IMOHHMAaHHUE
MaTEMaTUKH KaK YacTHU OOIIel KyJIbTypbl Y€JIOBEUECTBA;

3. pa3BUTHE  UHTEJUJIEKTyaJIbHBIX U  TBOPYECKHUX  CHOCOOHOCTEM
00y4aronuxcs, IO3HABATEILHONW AaKTUBHOCTH, HCCJIEJOBAaTEIbCKUX YMEHUH,
KPUTUYHOCTH MBIILICHUS, MHTEpEca K U3yYECHUIO MaTeMaTHUKHU;

4. bopmupoBanue (byHKIIMOHATIBHOM MaTeMaTU4ECKOU
rPAaMOTHOCTH: YMEHHUSI PACIIO3HABATH MPOSIBICHUS MAaTEMAaTHYECKUX ITOHSITHM,
OOBEKTOB U 3aKOHOMEPHOCTEN B peaIbHBIX XHU3HEHHBIX CUTyalUSAX U MPU
W3YYEHUU JPYTruxX YYEOHBIX IIPEIMETOB, MNPOSIBJIICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEHU, (PopMyIMpoBaTh WX Ha S3bIKE MATEMAaTHKU M CO3/1aBaTh
MaTE€MaTUYECKHUE MOJEJIU, NPUMEHSITh OCBOCHHBIM MaTeMaTU4YEeCKUN annapat



JIIsl pEIlICHUs IPAKTHKO — OPHCHTHPOBAHHBIX 3a1ad, HHTEPIPESTUPOBATH U
OIICHUBATh IMOJTyYCHHBIC PE3yJILTATHI.

OcCHOBHBIC JUHUM COJCpKaHUS Kypca MaTeMaTHKu B 5—9 kiraccax:
«Yucna w  BBUUCICHUSA», «AnreOpa» («Anredpamdeckue BBIPAKCHUS,
«YpaBHEHHUS " HEPaBCHCTBAY), «DyHKIUN», «I'eomerpus»
(«I"eomeTpuueckue dburypsl " 170 cBoiicTBay, «M3mepeHue
FeOMETPUYCCKUX BEIUYUH»), «BeposTHOCTHP U cTaTucTHKa». J[aHHBIC JTUHUU
pa3BUBAIOTCS TMapaJUICIbHO, KaXKJgasi B COOTBETCTBHUHU C COOCTBEHHOU JIOTHUKOM,
OJHAKO HE HE3aBHCHMO OJIHA OT JIPYT'Oi, a B TECCHOM KOHTAaKTE W B3aUMOJICHCTBUU.
Kpome »aTOoro, WX 0OBEAWHSAET JOTHYECKash COCTABIISIONIAS, TPAaIAIIHOHHO
NpucyImiasi MaTeMaTHKe ¢ IIPOHU3BIBAIONIAS BCE MaTeMaTHYSCKHE KYpChl H
conepxkarenbHbie TUHUA. ChopmyaupoBanHoe B DerepaasbHOM TOCY1apCTBEHHOM
o0pa3oBaTeIbHOM CTaHIapT€ OCHOBHOIO oOOmiero oOpa3oBaHus TpeOOBaHUE
«yMETh OIEPHUPOBATH MOHATUSIMHU: OIpEJICIICHUE, aKcuoma, Teopema,
JIOKa3aTeIbCTBO; YMEHHE pAClO3HABAaTh UCTUHHBIC U JIO)KHBIC BBICKA3bIBAHUS,
MIPUBOJUTHh TPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BBICKA3BIBAHUS W OTPHUIIAHUS
BBICKA3bIBAaHHUI» OTHOCUTCS KO BCEeM KypcaM, a (OPMHPOBAHUE JIOTHYCCKHUX
YMEHHUM pacrpeiesisieTcsl Mo BCeM rojaM oOOydeHHs Ha ypOBHE OCHOBHOI'O
oOm1ero oOpaszoBanus. CojepxaHue oOpa3oBaHUsI, COOTBETCTBYIOIICE
MPEIMETHBIM pe3yIbTaTaM OCBOCHHS padodeii MporpaMMbl, pacrpeaeIEHHBIM 10
rogamM oOyd4eHUsl, CTPYKTYpPUPOBAHO TaKUM 0Opa3oM, YTOObI KO BCEM OCHOBHBIM,
MPUHIIMIHAAIBHBIM ~ BOIIpOcCaM  oOydaromuecss  oOpamiaanch HEOIHOKPATHO,
9TOOBI OBJIAJICHHE MAaTEMAaTHYCCKHMHU MOHSATHSIMH W HaBBIKAMHU OCYIIECTBIISIIIOCH
MOCJIEI0BATEIHLHO 151 MOCTyHaTeIbHO, C COOJTIOICHUEM MIPUHITATIA
IIPECEMCTBEHHOCTH, a  HOBBIC 3HAaHUS BKIIIOYAIHUCh B OOIIYI0 CHCTEMY
MaTeMaTHYCCKUX TIPEJACTABICHUN OOYyYaroNuXCsl, paciiupsis W yriayousis e€,
00pa3ysi MPOYHBIE MHOYKECTBCHHBIC CBSI3U.

MECTO YYEBHOI'O ITPEIMETA «MATEMATHUKA» B YYEGHOM IIJIAHE

B coorBercTBUM ¢ DenepadbHBIM TOCYJAapCTBEHHBIM OOpa30BaTEIbHBIM
CTaHJIapTOM  OCHOBHOro  oOmiero oOpa3oBaHWs  MaTeMaTUKa  SIBJISIETCS
00sI3aTeNIbHBIM MPEAMETOM Ha JTaHHOM YypoBHE oOpasoBanus. B 5—9 kmaccax
y4eOHbIM mpeaMmeT «MaremaTuka» TPaJAUIIMOHHO H3ydaeTcsl B paMKax

CIIEAYyIONHNX Y4eOHBIX KYpcOB: B 5—6 Kiraccax — kypca «Marematuka», B 7—9
KJaccax — KypcoB «Anrebpa» (BKIIto4Yasi JJIEMEHTbl CTAaTUCTUKU UM TEOPUU
BeposATHOCTEN) u  «I'eomeTpus». Hacrosmen IporpaMMoun BBOJUTCSI

CaMOCTOSATENbHBIA y4eOHbIH Kypc «BeposiTHOCTh U CTaTUCTHUKA.

Hacrosimet nporpamMmoi TmipeycMaTpUBaeTCsl  BBIJICJICHHE B YUYCOHOM
IUIaHEe Ha M3y4YE€HHE MaTeMaTUKH B 5—6 kjaccax 5 y4yeOHBIX 4acOB B HEHEJIO B
TEYECHHE KaXJ10TO roja oOydeHus, B 7—9 kinaccax 6 y4eOHBIX 4YacOB B HENEJIO B
TE€YECHHE KaXXJ0ro roja oOyudeHwus, Bcero 952 yueOHbIX Haca.

Temaruueckoe MJIAHUPOBAHUE YUYEOHBIX KYPCOB M PEKOMEHIYEMOE
pacnpeneneHde  y4eOHOro BpeMEHU JJIsI  HW3YYEHUs]  OTAEIbHBIX  TEM,
NPEJIOKEHHBIE B HACTOSIIENH NMpOrpaMMe, HaJl0 paccMaTpUBaTh KakK IMPUMEPHBIE
OpPUEHTUPHI B MTOMOIIb COCTABUTEIIO aBTOPCKONW padoyeil mporpamMmbl U IPEkKIE



BCETO yUHTEI0. ABTOp paboueid mporpamMMbl BIIPABE YBEIUYUTh WM YMEHBIIUTH
MPEJUIOKEHHOE YHCJIO YYCOHBIX YacOB Ha TEMY, YTOOBI yIIIyOUThHCSI B TEMAaTHKY,
0oJice 3aMHTEPECOBABIIIYIO YUYCHHUKOB, WJIHM HANPaBUTh YCHIIHS Ha IPCOJIOJICHUC
3arpyaHeHui.  JlomycTHMO — Takke  JIOKaJIbHOE  MepepachnpeaciicHue |
IICpEeCTaHOBKA DJIEMEHTOB COJCpP)KaHHs BHYTPH HaHHOTO Kiacca. KoiamduecTBo
IIPOBEPOYHBIX PabOT (TEMAaTUYECKHUU W MUTOTOBBIH KOHTPOJb Ka4eCTBA YCBOCHHUS
y4eOHOro marepuanga) M HX THI (CaMOCTOSATEIbHBIC W KOHTPOJIbHBIC PabOTHI,
TECTHI) OCTAIOTCS HAa YCMOTPEHHE yUYHUTEsA. TakKe yUUTEIb BIIPaBE YBEIUYUTH
WM YMEHBIIUTh YHUCJIO YYEOHBIX YacOB, OTBEASHHBLIX B pabodeil mporpamme
Ha 00o0OmeHne, TIOBTOPEHHE, CHUCTEMAaTH3allui0 3HAHUNW OO0ydYaroluXxcs.

EauHCTBEHHBIM, HO TIPUHIUIIMAIBHO BaXXHBIM  KPUTEPUEM, ABJISIETCS
JIOCTUKEHHUE PE3yJIbTATOB OOYYEHHs, YKa3aHHBIX B HACTOSIIEH MporpamMmme.
VY4eOHUKH:

Mepsnsak A.T'., Ilononckuit B.b., SAkup M.C.; nox penakuueit ITogonsckoro B.E.
Marematuka, 5 kiacc, OOIIECTBO C OrpaHUYCHHON OTBETCTBEHHOCTHIO "M3marenbckuii
ueutp BEHTAHA-I'PA®"; Axkmnuonepnoe oOmiectBo "M3matenbctBo Ilpocsemnienue",
2021 ron.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
YUYEBHOT'OITPEAMETA «MATEMATHKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O O5PA30BAHNA

OcBoenue yueOHOTO TipeaMeTa «MartemaTuka» JOJKHO OOecIreuuBaTh
JIOCTU’)KEHME Ha YpPOBHE OCHOBHOIO oOmiero oOpa3oBaHUs CIEIYIOMINX
JIMYHOCTHBIX, METanpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3VJIbTATBI

JIMYHOCTHBIE pPE3yJbTaThl OCBOCHHUS IPOTPaMMbl  y4EOHOTO MpeaMera
«MaremaTtuka» XapakTepu3yrTCs:

[TatpuoTryeckoe BOCIIUTaHHUE:

OPOSIBJICHUEM HWHTEpPEca K IPOUHUIOMY M HACTOSALIEMY POCCUUCKOU
MaT€MaTUKH, [EHHOCTHBIM OTHOWIEHHUEM K JOCTUXKXECHHUSAM POCCUUCKHUX
MaTe€MaTUKOB MW POCCHUMCKOW MATEMAaTUYECKOMU IIKOJIbI, K UCHOJIb30BAHUIO
ATUX JOCTHXKEHUM B APYTUX HAyKax U MPUKIaAHBIX cepax.

['paxxaaHcKoe U JTyXOBHO-HPABCTBEHHOE BOCIUTAHME:

TOTOBHOCTBIO K BBIITOJHEHUIO O0SI3aHHOCTEH IpakJIaHWHA U peau3aluu
ero TpaB, MPEJICTABIICHUEM O MaTE€MaTHYECKUX OCHOBax (PYHKIIMOHUPOBAHMUS
Pa3JIMYHBIX CTPYKTYP, SIBICHUN, ITPOLICAYP I'PaKIAaHCKOTO 00IIecTBa (BHIOOPHI,
OTIPOCHI U TIP.); TOTOBHOCTBIO K OOCYKJICHUIO dTHYECKHUX MPOOJIEM, CBSI3aHHBIX
C NPAKTHYECKHMM MNPUMEHEHUEM JOCTHKECHUM HAYKH, OCO3HAHUEM BAXHOCTHU
MOPaJIbHO- 3TUYECKUX MPUHIMUIIOB B JI€ATEJIBHOCTH YYEHOTO.

Tpynosoe BocniuTanue:

YCTAaHOBKOM HA AaKTUBHOE Y4YaCTHUE€ B PELICHUW NOPAKTUYECKUX 3ajiad
MAaTEMATUYECKOM HaNpaBJIIEHHOCTH, OCO3HAHHUEM Ba)XHOCTU MAaTE€MaTHYECKOTO
oOpa3oBaHUsl HAa MPOTSHKEHUU BCEM KU3HU I ycHemrHoW mnpodecCHuoHaIbHOMN



NEATSILHOCTH W PAa3BUTHEM HEOOXOIUMBIX YMEHHU; OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM HHAWBUIYAIBLHOU TPACKTOPUU OOpa3z0BaHMUS U KU3HEHHBIX MJIAHOB
C YYETOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEM.

DCTETHYECKOE BOCTIUTAHHUE:

CIIOCOOHOCTBIO K 3MOIIMOHAJIBHOMY M OCTETHYECKOMY BOCHPHUSITHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajlady, pelIeHUM, PpacCyXIACHUN; YyMEHUIO
BHUJIETh MaTEMaTHUYECKUE 3AaKOHOMEPHOCTH B UCKYCCTBE.

[leHHOCTH HAyYHOTO TO3HAHUSL:

OpUEHTAllMEel B JEATCIBHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
pPE/CTAaBJICHUH OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa,
OpuUpOAbl U OOIlecCTBAa, MOHUMAaHUEM MaTEMaTUYECKONW HAyKW KakK cdepshl
4eJI0OBEUECKOM AeSITEeIbHOCTH, »ATamoB €€ pa3BUTHUSI M 3HAYUMOCTH JJIs
pa3BUTUSA MUBUJIN3AINH; OBJIAJICHUEM SI3BIKOM MaTeMaTUKHU u
MaTEMaTUYECKON KYJIbTYpOl KaK CpEICTBOM IMO3HAaHUS MUpPA; OBJIAAECHUEM
OPOCTEUIIIMMH HAaBbIKAMH UCCIIEIOBATEIIbCKOMN JI€ATEIIbHOCTH.

duznyeckoe BocnHuTaHWE, (OPMUPOBAHUE KYJIBTYPhI 3I0POBbS M 3MOILMOHAIHLHOTO
0JIaronoTyJus:

TOTOBHOCTBIO MMPUMEHATHh MAaTEMaTUYECKUE 3HAHUSI B UHTEpPECcax CBOETO
3JIOPOBBsI, BEJICHUS 3JIOPOBOrO0 oOOpaza >KU3HH (3J0pOBOE IIUTAHUE,
cOaJlTaHCUPOBAHHBIM PEXUM 3aHATHM W OTAbIXa, peryisipHas Qusndeckas
aKTUBHOCTD); c(hopMHUPOBAHHOCTHIO HaBbIKa pedJIEeKCUH, MPU3HAHUEM
CBOETIO IIpaBa Ha ONIMOKY W TaKOro e MpaBa APYroro 4ejaoBeKa.

DKOJIOTHYECKOE BOCITUTAHHUE:

OpUEHTAIlMEe Ha MPUMEHEHHE MATEeMaTHYECKUX 3HAHUUN IS PEHICHUS
3ajlady B OO0JIJaCTM COXPAHHOCTU OKpY Karolled cpeapl, I[LIAaHUWPOBAHUS
MNOCTYNKOB M OIEHKM HX BO3MOXHBIX MOCJIEJICTBUIN JIJIsI OKpY>Karomieu
Cpelbl, OCO3HAaHHWEM TJIO0AJTBHOTO XapaKTepa 3JKOJIOTHYECKHUX MOpoOJIeM U
NyTE€U UX PELICHMUSI.

JlugHocTHBIE  pe3ynbTaThl,  OOECTEUMBAIONIME  ajamTaluio  oOydaromerocs K
M3MEHSAIOIIMMCS YCIOBUSIM COLMAIIBHON U IPUPOIHOUN CpEIbL:

TOTOBHOCTBIO K JCHUCTBUSAM B YCIIOBUSIX HEONPEAECIEHHOCTH, IOBBILICHUIO
YPOBHSI CBO€ KOMIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO AESITECIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS y JIPYyTUX JIOJIEH, pUoOpeTaTth B COBMECTHOM JESATEILHOCTHU
HOBBIE€ 3HAHUS, HABBIKU U KOMIIETCHIIMU U3 OTNbITA JIPYTUX;

HEOOXOAUMOCThIO B (OPMUPOBAHHWM HOBBIX 3HAHUW, B TOM YHCJIIE
dbopmynupoBaTh UJICH, TOHITHUS, TUIIOTE3bl 00 OOBEKTAaX U SIBJICHUSIX, B TOM YHCJIC
paHee HE WU3BECTHBIX, OCO3HaBaTh JCPUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEN, IIJIAHUPOBATh CBOE Pa3BUTHC;

CITOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYyallUl0, BOCHPUHUMATH
CTPECCOBYIO CUTYAIUIO Kak BbI30B, TpeOyIOIUH KOHTpMEDP,
KOPPEKTUPOBATh MPUHUMAEMbIC PEIICHUS U JCUCTBUS, (POPMYIUPOBATH U
OIICHUBATh PUCKHU U MOCJICIACTBUS, QOPMUPOBATH OIIBIT.

METANIPEAMETHBIE PE3YJIbTATHI
MeTtanpeaMeTHble pPe3yJIbTaThl OCBOCHHS TPOTPaMMbl  yueOHOTO MpeaMeTa



«MaTtemaTrka» XapaKTEepU3YIOTCs OBJIAJICHUEM YHUBEPCAIbHLIMY NO3ZHAGAMEIbHBIMU
oelicmseusimu, VHUBEPCANbHBIMU KOMMYHUKAMUGHbIMU oeticmausimu u
VHUBEPCATbHBIMU PEZYAAMUBHBIMU OeLCMBUSMUL.

1) Yuueepcanvnvie noznaeamenwvuuvle Oelicmsus obecneyusarom @opmuposarue
0a308bIX KOSHUMUBHBIX NPOYECco8 00yYaowuxcs (oceoenue Memooo8 HNO3HAHUS
OKpYIHCAIOUiec0 MUpa, NPUMeHeHUe JI0SUYeCKUX, UCCAe008aAMeNbCKUX Onepayutl, yMeHuil
pabomams ¢ ungpopmayueti).

ba3oBblie Jornyeckue aeicTBus:

1. BBISBIISITH W XapaKTEPHU30BaTh  CYMIECTBCHHBIC  MNPU3HAKU
MaTeMaTHYCCKUX OOBEKTOB, MOHSITHH, OTHONICHHM MCEXAY MOHSITHUSIMH,
bopmyupoBaTh OmpenesICHUs] NOHSATHH, yCTaHABJIWBATHh CYIIIECTBCHHBIMN
OpU3HAK KJ1acCcu(puKanuu, OCHOBaHHUS Jii OOOOIIEHUsT W CpaBHCHUS,
KPUTEPUU ITPOBOANUMOTO aHaAIN3a;

2. BOCHPUHUMATh, (HOPMYJIUPOBATh U MNPEOOPA30BBIBATH CYXKICHUS:
YTBEPIUTEIIBHBIE U OTPULIATEIbHbIE, EAUHUYHBIE, YACTHBIE U OOIIUE; YCIOBHBIE;
3 BBISIBJISITh MaTE€MAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U H

IIPOTUBOPCHMS B CI)aKTaX, JAaHHBIX, Ha6J'IIOI[eHI/I$IX U YTBCPIKIACHUAX,
mnpceajaratb KpuTCpuun IJIA BBIABIICHUA 33KOHOM€pHOCTeﬁ n HpOTI/IBOpequﬁ;

4. JIEJIaTh BBIBOJIbI C UCHOJIb30BAHUEM 3aKOHOB JIOTHMKH, JIEIAYKTHUBHBIX U
WHAYKTUBHBIX YMO3aK/IIOUEHUI, YMO3aKIIOUEHUI 110 aHAJIOTUH;

5. pazouparsp JI0Ka3aTeJIbCTBA MaTeMaTU4YECKUX YTBEPKACHUU
(ipsimple ¥ OT TIPOTUBHOIO), TIPOBOJAUTH CAMOCTOSITEJIBHO HECJIOKHbIC
JIoKa3aTesibCTBA MAaTEeMaTU4YeCKUX (PaxKToB, BBICTpauBaTh apryMeHTAaluIo,
MPUBOJUTL TIPUMEPHI u KOHTPIPUMEPHI; OOOCHOBBLIBATH COOCTBEHHBIC
paccy>KaeHusl;

6. BbIOMpaATh CIIOCOO pemieHus y4yeOHOU 3aJ1aumn (cpaBHUBATH

HECKOJIbKO BapUaHTOB peELIEeHUs, BbIOMpaTh Haubojee MNOAXOASAIUN ¢ yUETOM
CAaMOCTOSITEJILHO BBIJECICHHBIX KPUTEPHUEB).

Bba3zoBble uccienoBarebckue AeicTBHUS:

1. HCII0JIb30BaTh BOIIPOCHI KaK HCCJICIOBATCIBCKHIA HHCTPYMCHT
IMO3HAHMS; (hopMyTUPOBATH BONPOCHI, (HUKCHPYIOIINE IIPOTHUBOpEYHE,
MpoOJIEMy, CaMOCTOSITEIIPHO YCTaHABJIMBAaTh UCKOMOE M JIaHHOE, (DOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UINIO0, MHCHHE;

2. MMPOBOJUTHh MO CAMOCTOSTEIIFHO COCTABJICHHOMY IUIaHY HECIOKHBIN
DKCIIEPUMEHT, HEOOJBIIIOE WCCICAOBAHUE MO YCTAHOBJICHUIO OCOOEHHOCTEH
MaTEeMaTUYEeCKOTr0 0OBEKTa, 3aBUCUMOCTEH OOBEKTOB MEXKIY COOOI;

3. caMOCTOSITeIbHO  (popmMynupoBaTh OOOOIIEHUSI W  BBIBOJBI  TIO
pe3yJibTaTam IIPOBEIEHHOTO HaOJIIOACHHS, HCCIICIOBAHUS, OILICHUBATh
JIOCTOBEPHOCTH ITOJIYYSHHBIX PE3yJIbTaTOB, BEIBOJOB U 00OOIIICHUIA;

4, IIPOTHO3UPOBATh BO3MOJKHOE pa3sBHTHE IIpollecca, a TaKKe
BBIJBUTATh TIPEAIOJI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCJIOBUSIX.

5. Pabora ¢ undopmanmueii:
6. BBISIBJISAITh HEIOCTATOYHOCTh M M30BITOYHOCTH MH(OpMAIINU, JTaHHBIX,



H€O6XOI[I/IMLIX I PCIICHUS 3a1avM,

7. BHIOUPATH, aHAJIN3UPOBATD, CHUCTEMaTHU3UPOBATH

U UHTEPIPETHPOBATH HWHPOPMAIIUIO Pa3JIUYHBIX BHAOB U  GopMm
MpEICTABIICHHUS,

8. BbIOMpaTh (GopMy mnpejacTaBiieHHs HWHpOpMAIUU U WIIIOCTPUPOBATH

pelraeMpie  3ajJadd = CXeMaMH, JuarpaMmaMu, HWHOW rpadukoii W HUX
KOMOHMHAIIUSIMU;

9. OIICHMUBATh HAAEKHOCTh WH(POPMAIIUH 1O  KPHUTEPHUSIM,
MPEUI0KEHHBIM yauTesieM Win  chOpMYyIUPOBAHHBIM CaMOCTOSITEIBHO.

2) Vuusepcanvhuie KOMMYHUKAMUBHBbLE oeticmeus obecneyusaiom
CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOB 0OVUAOUWUXCSL.

OO0urenue:

1. BOCTIpHHUMATh HW (HOPMYIUPOBATH CYXJICHHUS B COOTBETCTBUH C

YCIOBHUAMHAU U LOCIIKIMU O6HICHI/IH; JACHO, TOYHO, I'PaMOTHO BbIpa’>XXaTb CBOIO TOYKY
SPCHHA B YCTHBIX M ITMCBbMCHHBIX TCKCTAX, AaBAaThb IIOJACHCHHA IIO XOAY PCHICHHA
3aad, KOMMCHTHPOBATL HOJ'IY‘IGHHI)Iﬁ pPE3yJibTar,

2. B XOIC O6CY>KII€HI/I}I 3adaBaTb BOIIPOCHI I10 CyIICcCTBY
O6CY>KII3€MOI>1 TCMBI, HpO6JI€MI>I, pemaeMoﬁ 3aJa4dl, BbICKA3bIBaATb HMACHU,
HaAncJICHHBIC Ha IIOHCK peuiCHuA; COITIOCTABJIATHL CBOM CYXKIACHHUA C

CY>KJICHUSIMM JIPYTHMX YYacTHUKOB JiHajora, OOHapy’KWBAaTh pa3jidyvue U
CXOACTBO MO3HUIIMI; B KOPPEKTHOU (popme GpopmMyaupoBaTh pazHOIIacus,
CBOU BO3PAKEHMUS;

3. MPEJICTaBIATh  Pe3yJdbTaTbl  pELIeHUs  3aJadyd, DJKCIEPUMEHTA,
HCCIIEJIOBAHUSI, IPOEKTa; CaMOCTOSTEIbHO BBIOMpAaTh (hopMaT BBICTYIJICHUS C
y4€TOM 3aJ1a4 MPE3eHTALUNN U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHHUYECTBO:

_ TIOHUMAaTh W HWCOOJB30BaTh MPEHUMYyINECTBA KOMaHIHOW |
WHIUBUAYAJTBHON padOThl MPU PENICHHUH Yy4YeOHBIX MAaTEMAaTUYCCKHUX 3a/ad;
NPUHUMATHh IeJIb COBMECTHOU JICSITECIBHOCTH, TUIAHUPOBATH OPTaHU3AITUIO
COBMECTHOM padOThI, pacOpeeasiTh BUIbI padOT, IOrOBapUBaTHCs, OOCYXAaTh
POIIECC U pe3yJIbTaT paboThl; 0000MIaTh MHCHHUSI HECKOJIBKUX JIFOICH;

y4dacTBOBaTh B TpPyNmnoBbIX ¢opMax paboTel (0O0CykaeHusi, OOMEH
MHEHHUSIMHU, MO3TOBBI€ IITYPMbl U Jp.); BBINOJHATH CBOIO YacTh paOOThl U
KOOPJMHUPOBATH CBOU JICUCTBUS C JIPYTMMH 4YJIEHAMHU KOMAaHJbI, OII€HUBATH
KadeCTBO CBOEro BKJIaJla B OOMIMU MPOJIYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
yY4aCTHUKaMHU B3aUMOJICHCTBUSI.

3) Yuusepcanvuvie pezynamuenvie Oelicmeus obecneuusaiom Gopmuposarue
CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBLX HABLIKOG TUYHOCHIU.

Camoopranuzanusi:

CaMOCTOSITEIbHO COCTaBJISITh ILIAH, AJTOPUTM pEILIeHUs 3anadu (Uiad ero
4acTh), BBIOMpATh CIOCOO pemeHuss ¢ y4€TOM HMEIOIIUXCS PEecypCcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTHUPOBATh U KOPPEKTUPOBATH BapHUAHTHI
perieHuii ¢ ydéToM HOBOW MH(OpMAIIHNU.

CaMOKOHTPOJIb:



BJIAJIETh cnoco0amMm CcaMOIIPOBEPKH, CaMOKOHTpPOJIA mpolecca
npe3yiabTaTa peuleHUus] MaTeMaTU4YECKON 3aj1auu;

OpEABUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTHh I[PU PEUICHUU
3aJ1ayd, BHOCUTH KOPPEKTHUBBI B JEITEJIBHOCTH HAa OCHOBE HOBBIX
0OCTOSATENILCTB, HAWMJAEHHBIX ONIIMOOK, BBISIBICHHBIX TPYAHOCTEH; OIIEHUBATH
COOTBETCTBHE pe3yJabTaTa AESITEIbHOCTH IIOCTABJICHHOMW LIEIU WU YCJIOBHUSIM,
OOBSICHITh NPUYUHBI JOCTUKCHUS MIUHEIOCTUXKEHUST 11€JIH, HAaXOJIUTh
OIIUOKY, JaBaTh OLICHKY IPUOOPETEHHOMY OTIBITY.

[TPEAMETHBIE PE3VJIbTATBI

[IpeameTrHbie pe3ybTaThl OCBOEHUS pabdoydeld mporpaMmbl 110 MaTEMaTHKE
MIPEACTABJIECHbl IO rojaM OOy4YeHHUs B CIEAYIOLUIMX pas3jeiax IporpaMMbl B
paMKax OTHEJbHBIX KypcoB: B 5—6 kiaccax — Kypca «Marematuka», B /—9
KJlaccax — KypcoB «Anredpa», «l'eomerpus», «BeposiTHOCTh U CTATUCTHUKA».

Pa3zBuTtne J1orMyeckMx NOPEACTABIEHUM ¢ HABBIKOB  JIOTHYECKOTO
MBIILIJIEHUSI OCYIIIECTBISIETCS Ha MPOTSHKEHUU BCEX JIET OOy4YeHHsI B OCHOBHOM
IIKOJIE B paMKaxX BCEX Ha3BaHHBIX KypcoB. lIpenanmonaraercs, 4TO BbITYCKHUK
OCHOBHOW IIKOJBbI CMOYET CTPOUTH BBICKA3bIBAHUS U OTpULIAHUS
BbICKA3bIBaHUM, pacriodHaBaTh HWCTHUHHBIE U JIO)KHBIE BBICKa3bIBAHUS,
OPUBOJNTH MPUMEPHI U KOHTPHPUMEPHI, OBJIAJICET MOHATUSIMH: ONPEJICICHHUE,
aKChuoMa, TeopeMa, J0Ka3aTeIbCTBO — M HAy4YWUTCs HMCHOJIb30BaTh HMX IIPHU
BBIIIOJIHEHUM YYE€OHBIX U BHECYUYEOHBIX 3aj1a4.

PABOYASA MTPOTPAMMA YYEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KJIACCBI

HEJIX U3YYEHUSA YYEBHOT' O KYPCA

[TpuopuTeTHBIMU 1IETISIMU OOyUEHUsSI MaTeMaTUKe B 5—O6 Kjaccax sIBISIIOTCS:

1. MpoaoJDKeHHEe  (hOPMHUPOBAHUS OCHOBHBIX MaTeMaTHICCKUX
MOHITUNW (YMCIO, BEJIWYMHA, TeoMeTpuueckas ¢urypa), 0OecHeunBaronx
MPEEeMCTBEHHOCTh M MEPCIEKTUBHOCTh  MAaTEMaTU4YeCKOro  oOpa3oBaHUs
00y4Jarommxcs;

2. pa3BUTHE  HWHTCIUICKTyaJIbHBIX W  TBOPYECKHX  CIIOCOOHOCTEHU
oOy4Jaroniuxcsi, MO3HABATEJILHOW AaKTUBHOCTH, WCCJIEIOBATEIILCKUX YMEHUH,
WHTEpeca K M3YUYCHUIO MaTeMaTHUKH;

3 NOoJIB€AEHHE OOydYaromIuXCs Ha JOCTYHNHOM JJII HUX YPOBHE K
OCO3HaHWIO B3aUMOCBSI3U MAaTEMATUKHU U OKPYKAIOILETO MUPA;
4. bopmupoBanue (QYHKIIMOHAIBHOW MaTeMaTHYE€CKOW TIpaMOTHOCTH:

YMEHUSI paclio3HaBaTh MaTEMaTHUYECKHE OOBEKTHI B PEAJbHBIX >KU3HCHHBIX
CUTyallUsiX, HOPUMEHSITh OCBOEHHBIE YMEHHUS ISl PEUICHUS MOPaKTHUKO-
OPUEHTUPOBAHHBIX 3aJa4, WHTEPOPETUPOBATH IIOJIYUYECHHBIC pe3yJabTaTbl U
OLIEHUBATh UX HAa COOTBETCTBUE MPAKTUYECKOU CUTYAIIUHU.

OCHOBHBIC JUHHUU COAEPKAHUS Kypca MaTeMaTHKu B S5—6 Kiaccax

— apudmeTHyeckass W TeOMETpHYecKasi, KOTOpbIe  Pa3BUBAIOTCS
napajaienbHO, KaXJass B COOTBETCTBUM C COOCTBEHHOU JIOTMKOM, OJTHAKO, HE



HE3aBUCHUMO OJIHA OT APYT'OM, a B TECHOM KOHTAKT€ W B3aUMOJICMCTBUM. Takxe B
Kypce IIpOMCXOJWUT 3HAKOMCTBO C JJIEMEHTAaMHU aJreOpbl M ONHUCATEIbHOU
CTaTUCTHUKM.

N3yuenue apupmMeTnyeckoro Marepuaia HaYUMHAETCsl CO CUCTeMaTU3aluu 1
pa3BUTHs 3HAHUW O HATypaJbHbIX YMCJAaX, MNOJYYECHHBIX B HAa4YaJIbHOW ILIKOJIE.
IIpu >TOM COBEpPIIEHCTBOBAHMUE BBIYHUCIUTEIBHON TEXHUKU U (HOPMHUPOBAHUE
HOBBIX TEOPETUYECKMX 3HAHWM COYETACTCA C Pa3BUTHEM BBIYHUCIUTEIBHOMN
KyJbTypbl, B YacCTHOCTH C OOYYEHHEM IpPOCTEeHIINM MpuéMaM TPUKUIKH €
OLICHKHU pPE3yJIbTaTOB BBIYNCIICHUM. N3yuenne HaTypaJIbHBIX qucell
MpoJOKAeTCI B 6 Kjlacce 3HAKOMCTBOM C HAYaJIbHBIMH TMOHSITUSMHU TEOPUH
JIEJIMMOCTH.

Jpyroit KpynHbIi OJIOK B cOoAEp)KaHUU apUPMETHUYECKON JIHUHUU — BTO
npobu. Hauano u3ydeHuss OOBIKHOBEHHBIX U JECSATHUYHBIX JIpoOei OTHECEHO K 5
KJ1accy. DTO HNEpBbIM ATall B OCBOCHUHU APOOEH, KOTAa NPOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMU UESIMU, IOHATUSAMU TeMbl. lIpu »>TOM paccmorpeHue
OOBIKHOBEHHBIX ApO0€i B IOJHOM 00bEME MPEAIIECTBYET U3YUECHUIO JECITUYHBIX
npobei, 4To 1esiecooOpa3HO € TOYKHM 3pEHMsl JIOTUKU H3JIOKEHUS YHUCIOBOU
JIMHWUM, KOTJla IIpaBujia NEUCTBUM C NECITUYHBIMHU APOOSIMU MOXHO OOOCHOBAaTh
y’K€ H3BECTHBIMHM aJITOPUTMAMU BBINOJHEHUSI ACUCTBUH C OOBIKHOBEHHBIMU
Ipo0siMu. 3HAKOMCTBO C JAECATUUYHBIMU JIpOOSIMU PaCIIMPUT BO3MOKHOCTH IS
MOHUMaHUsI OOy4YarolUMHUCS IPUKIAJHOIO TPUMEHEHHUs HOBOW 3allucu MpHU
M3YYEHUHU APYTUX MPEIAMETOB U MPU MPAKTUISCKOM HCTOJb30BaHuU. K 6 Kiaccy
OTHECEH BTOPOU 3TAll B U3YUYEHUH APOOEH, rjie MPOUCXOJUT COBEPIICHCTBOBAHUE
HAaBBIKOB CpaBHEHMsT M OpeoOpa3oBaHuUsi ApoOeil, OCBOEHHE HOBBIX
BBIYMCIIUTEIILHBIX AJITOPUTMOB, OTTAYMBAHWE TEXHUKU BBIYUCICHUW, B TOM
YHUCJIE 3HAYEHUU BBIPAXKEHUM, COAEpKAlIMX U OOBIKHOBEHHBIE, U JECITUYHBIE
poOu, YCTAaHOBJIEHHE CBS3€H MEXAY HHUMH, paCCMOTPEHUE NPUEMOB PEIICHUS
3aa4 Ha Jpoou. B Hauane 6 kiacca MPOUCXOAUT 3HAKOMCTBO C MOHSITHEM
IIPOLIEHTA.

OCOOEHHOCTBIO H3YYEHHUsI MOJIOKHUTEJIbHBIX U OTPULATEIIbHBIX YHCEN
SIBJISIETCSI TO, UYTO OHM TAaK)X€ MOTYT pacCMaTpUBaThCsl B HECKOJBKO 3TanoB. B 6
KJlacce€ B Hadayle U3ydeHusi TeMbl «IlOJIOKUTENIBbHBIE U OTPULIATEIBHBIC YHCIIA»
BplICIsIeTCd  noaremMa «llemble d4wmcima», B paMKax KOTOPOM 3HAKOMCTBO C
OTPULATEILHBIMHA YUCIaMH U JEUCTBUSIMH C TMOJIOKUTEIBHBIMHU U
OTPULATEJIBHBIMHA YHCIIAMH MPOUCXOJUT HAa OCHOBE COJEPKATEIBHOI'O IOJAXOMA.
DTO MO3BOJISIET HA NOCTYNHOM YPOBHE ITO3HAKOMUTH yYalUXCS MPAKTHYECKU CO
BCEMHU OCHOBHBIMH MOHSTUSIMU TEMbI, B TOM YHCIE WU C MpaBUIAMHU 3HAKOB
MpU  BBINIOJHEHUU apuPMETHUECKUX JAeucTBUil. H3ydyeHue panuoHaJIbHBIX
YUCeJl Ha TOM HE 3aKOHYMTCS, a OyJeT NPOJI0JKEeHO B Kypce anredpbl / Kiacca,
4TO CTaHET CIEAYIOLMM IPOXOJAOM BCEX IPUHLUIIMAIBHBIX BONPOCOB, TEM
caMbIM  pa3JelieHHue TpYJHOCTEM oOJjierdyaeT BOCHpUSITHE MaTepuaia, a
pacrpesieieHue BO BPEMEHH CIIOCOOCTBYET IIPOYHOCTH  IPUOOpPETAEMBIX
HaBBIKOB.

[Ipy oOyueHumn pelreHuIo TEKCTOBBIX 3aJlad B 5—O6 KJlaccax HCHOIb3YIOTCS
apupmMeTndyeckue NOpuUEMBI  pelieHus.  TeKCTOBbIE 3aJlauy, peliaeMble IpU



0TpabOTKE BBIYUCIUTEIHLHBIX HAaBBIKOB B 5—06 KJlaccax, pacCMaTpUBAIOTCA 3a/1a4uu
CIIEAYIOIIMX BUJIOB: 3aJa4uM Ha JIBUKEHUE, Ha 4acTHh, Ha MOKYNKU, HAa padoTy u
MIPOU3BOJIUTEIBHOCTh, HA NPOLIEHTHI, HA OTHOWIEHUsA W npomnopuun. Kpome
TOTO, OOydyaroluecss 3HaKOMSTCS C NOpuémMaMHu pelIeHus 3ajad nepedopoMm
BO3MOYHBIX BapUaHTOB, ydaTcs pabdoTarbh ¢ WHOOpMaIUeH, Mpe/ICTaBICHHONW B
dbopme TabIUI UM JUArpamMm.

B paGoueil nporpamme npeaycmMoTpeHo ¢GopMHUPOBAHUE TPOIEIEBTUYECKUX
anreOpandecKux TMpeAcTaBlieHHui. bykBa  Kak CHMBOJI HEKOTOPOTO 4YHCIa B
3aBUCMMOCTH OT MaTe€MaTHYECKOIrO KOHTEKCTAa BBOJAMUTCS IIOCTENIEHHO. byKBeHHas
CUMBOJIMKAa WIHUPOKO HCHOJIB3YyETCsl IPEXKAE BCEro Ui 3amucd  OoO0mMx
YTBEPXKIACHUN U TpeAiIoKeHuu, ¢GopmMyJsi, B YaCTHOCTH JUISI BBIYMCICHUS
T€OMETPUUYECKNX BEJIIMYMH, B KaYE€CTBE «3aMECTHUTEIISD» YUCIA.

B kypce «Marematukn» 5—6 KJIaccoB TIpeACTaBJIEHA HarjsiIHas
reoMeTpusi, HampaBJICHHass  Ha  pa3BUTHE  OOpa3HOro  MBIIUJICHUS,
MIPOCTPAHCTBEHHOT'O BOOOpaXEHUsI, N300pa3UTEIIbHBIX YMEHUNH. DTO BaXKHBIU
dTall B H3YYEHUM TI'€OMETPHUHM, KOTOPBIM OCYIIECTBIISICTCS HA HarsigHO-
MNPAaKTUYECKOM YPOBHE, OIIMPAETCsl Ha HarIsgHO - OOpa3HOE MBbIILICHUE
oOyuJaromuxcsi. bonb1iast pojib OTBOAUTCS NIPAKTUUECKOM NESATEIIBHOCTH,
OIIBITY, DKCIIEPUMEHTY, MOJECIIUPOBAHUIO. OOyuaromuecst
3HAKOMSITCSI C T€OMETPUYECKUMU (PUTypaMH Ha IJIOCKOCTH U B MPOCTPAHCTBE,
C WX TIPOCTEHUNIMMH KOH(PUIypauusIMH, ydaTcsa H300paxaTb HX Ha
HEJIUHOBAaHHOMW UM KJET4YaTol Oymare, paccMaTpuBarOT HX HOPOCTEUIINE
CBOMCTBA. B mpornecce n3ydeHus HarjIsiAHOU T€OMETPUM 3HAHUS, TOJIyUYCHHBIC
00y4YaronMMKCs B HAYaJIbHOU MIKOJIE, CHCTEMAaTU3UPYIOTCSI U PACLIUPSIFOTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CormacHo  y4yeOHOMY IUIaHy B 5—6  Kjlaccax  H3yd4aercs
WHTETPUPOBAHHBIN npeamMer «MaremaTtuka, KOTOPBIN BKJIFOYAET
apudMEeTUUEeCKU MaTepuajl UM  HAJSIIHYI0 T€OMETPHUIO0, a  TaKxXe
OpPOMNE/ICBTUYECKHUE CBEJICHUS W3 aJireOpbl, DJJIEMEHTHI JIOTUKH W Hadaja
ONMCATEJIbHOU CTATUCTHUKHU.

V4eOHblll TUIaH Ha HW3y4YE€HUE MaTeMaTuKu B 5—6 Kjaccax OTBOJUT HE
MEHee 5 y4eOHBIX YacOB B HEIECII0 B TECUCHHE KaXXJOTO Toja oOydeHUs, BCEro
He MeHee 340 y4deOHBIX 4acoB

COIEPXAHUE YYEBHOT' O KYPCA (ITIO 'OAAM OBYYEHMUA)
5 KJIace

Hamypanovnsie uucaa u nynsp

HarypansHoe uucno. Pag narypansaeix uywncen. Ywucno 0. M3o6paxenue
HATypaJIbHBIX YHCEJI TOUKaMU Ha KOOPJAUHATHOU (YMCIOBOM) MPSMOIA.

Ilo3unmonHass cucremMa cyucieHus. PUMckass Hymepaluss Kak IpUMEDP
HEMO3UIIUOHHOW CUCTEMBI CUUCIICHUS. /lecAaTnYHast cucTeMa CUUCIICHUS.

CpaBHeHHE HaTypaJIbHBIX UHMCEJl, CPABHEHUE HATypPAaJbHBIX YHUCEII C HYJIEM.
CnocoObl  cpaBHEHWUSI. Okpyrinenue  HarypalibHbix  uucen. CroxeHue



HATYPaJIILHBIX YHCEJI; CBOMCTBO HYJIS TIPU CIOKCHUM.

Brruuranue kak elicTBUE, 0OpaTHOE CIO0KEHUIO. Y MHOXKEHHUE HATypaIbHbIX
YHCesl; CBOMCTBA HYJISI U €AUHMILI NIPU YMHOXEHUH. JleneHue kak JeHcTBUE,
oOpaTtHoe yMHOXeHHuto. KOMMNOHEHTH AENCTBUM, CBA3bL MEXAY HUMM.
[IpoBepka  pesynbrata apudmernyeckoro nedctBus. llepemecturenbHoe U
coueTaTeJIbHOE CBOMCTBA (3aKOHBI) CIOKEHUSI U YMHOKEHUSI, paclpeieINTEIbHOE
CBOMCTBO (3aKOH) YMHOYKEHUSI.

Hcnonb3oBanue OyKB ajis1 00O0O3HAYEHUSI HEU3BECTHOTO KOMIIOHEHTA U
3alUCH CBOUCTB apuPMETHUYECKUX JICHCTBUU.

JlenuTenu U KpaTHbIE YHMCia, pa3IoKEeHUue Ha MHOXKUuTenu. IIpocthie u
cocTtaBHble uucia. [lpuznaku pgenumoctu Ha 2, 5, 10, 3, 9./lenenue c
OCTATKOM.

CreneHb ¢ HATypaJbHBIM MOKa3aTeJeM. 3alluch 4ucjaa B BUJAE CYMMBbI
pa3psiAHBIX ClaraeMbIX.

YucnoBoe BbIpakeHHe. BrluncieHrne 3HaY€HUN YHCIIOBBIX BBIPAKECHUM;
NOPSJIOK  BBINIOJIHEHUsT JeUcTBUii. Vcrosb30BaHWE TpPU  BBIYHCICHUSX
MEePEMECTUTEIILHOTO U COYETATEJIbHOTO CBOWCTB (3aKOHOB) CIIOXEHUS U
YMHOXXEHUS, PACTIPEACIINTEIILHOTO CBOMCTBA YMHOXKCHMUSI.

Jlpoou
IIpencraBienne o JapoOM  Kak crocoOe 3alucyh  YacTU BEIUYUHBI.

OOsbikHOBeHHBIE ApoOu. IlpaBuiibHBIE M HeNpaBuJibHblE ApoOu. CmeniaHHas
NpoOb; TpPEeACTaBICHHWE CMEIIaHHOW JpoOM B BHJE HENPaBUIIBHON Jpodu u
BBIJICJIEHUE LIEJION YacTH 4YHCJIa U3 HenpaBWIbHOU Jpoou. M3o6paxxenue npobdeit
TOYKAaMHU Ha 4YHUCJIOBOM mpsimoii. OcHOBHOE cCBOWCTBO apoOu. CokpallleHue
npooeii. [IpuBenenue apobu Kk HOBoMYy 3HamMeHarenro. CpaBHEHUE JPOOeH.

CrnoxxeHue U BbIYUTAaHUE poOeil. YMHOXKEHUE U AeleHrue ApoOeil; B3auMHO
- oOpatnble 1poou. HaxokaeHue 4dacTh LEJoro M IEJIOoro Io €ro 4acTw.

Jlecatuunas 3anuch apooei. [lpencraBienue pecsITUUHOM JOpoOU B BUJE
OOBIKHOBEHHOW. HM300pakeHue MAecCATUYHBIX JpoOed TOUYKaMU Ha YHUCIOBOU
npsimoii. CpaBHEHME JIECATUYHBIX JIPOOEH.

Apudmernueckue JAEUCTBUSL C JECATUYHBIMU JpoOsimu. OKpyrieHue
JIECSITUYHBIX ApOOEH.

Pewienue mexkcmoeguvlx 3adau

Pemienue TekcTOBBIX 3adady apuPMETHUYECKUM crnocoOom. Perenue
JIOTHYECKUX 3azad. Pemenwe 3amad  mepedopoM BCEX BO3MOYKHBIX
BapuaHTOB. Mcrmonbp30BaHue IpU pENICHUH 3a4a49 TaOJIUIT U CXEM.

Pemenue 3agau, comeprkamiux 3aBUCUMOCTH, CBS3bIBAIOIINE BEJIMYUHBI:
CKOpPOCTb, BpEMs, PACCTOSIHHE; II€HA, KOJUYECTBO, CTOUMOCTh. EJTUHUIIBI
U3MEPEHHsI: MacChl, 0OBbEMA, IICHBI, PACCTOSHUS, BPEMEHU, CKOPOCTU. CBSI3b
MEXJy €IUHUIIAMU U3MEPEHUS KaXKJI0OW BEIUYNHBI. PeriteHne OCHOBHBIX 3aj1ad
Ha apo6u. IIpeacraBieHue JaHHBIX B BHUAE TAOJIMII, CTOJOYATBIX JUArpaMM.

Hacznaonan zeomempusn
Harnsgawsie mnpenacraBieHusi o @QuUrypax Ha TJIOCKOCTH: TOYKa,
npsimMasi, OTPE30K, JIy4, YIoJl, JOMaHasi, MHOTOYTOJIbHUK, OKPY>XHOCTb, KPYT.



Yron. IIpamMoi, OCTpbIN, TyIIOU U PA3BEPHYTHIN YIJIbI.

JlmuHa oOTpe3ka, METpPUYECKHE €IUHMIbI JUIMHBL. JJInHa JOMaHOMH,
IIEpUMETP MHOTOYTOJIbHHUKA. M3MepeHHne U IIOCTPOCHUE YIJIOB C ITOMOIIBIO
TpaHCIIOPpTHUPA.

Harnsaaere IpEICTABJICHUS o (purypax Ha IIJIOCKOCTH:
MHOTOYTOJIPHUK; NPSMOYTOJBHHUK, KBaJpaT; TPEYrOJbHHUK, O PaBEHCTBE
buryp.

N3006paxkenue ¢uryp, B TOM 4YHCIIe Ha kKietdaTtoir Oymare. [loctpoeHue
KOHUTrypauii ¢3 dYacTel IMpsAMOM, OKPYKHOCTH Ha HEJIUHOBAHHOU U
kjeryato  Oymare. Hcmonp3oBaHue  CBOWCTB  CTOPOH U YIJIOB
OpsIMOYTOJIbHUKA, KBajpara.

Ilnomane NPSIMOYTroJIbHUKA M MHOTOYT'OJIBHUKOB, COCTAaBJICHHBIX U3
MNPSIMOYTOJIbHUKOB, B TOM 4Hcie (uUryp, Hu300paXEHHBIX Ha KJICTUYATOU
Oymare. EquHuIbl U3MepeHus nioiiaau.

Harnsgueie IIPEJICTaBICHUS 0 IIPOCTPAHCTBEHHBIX durypax:
NpsIMOYTOJIBHBIM ~ Mapajuienenunes, KyO, MHororpaHHuku. HM3oOpaxenue
MPOCTEHIIINX MHOTOTpaHHUKOB. Pa3BEpTku kyOa u napanienenunena. Coznanue
Mo/ eJieil MHOTOIpaHHUKOB (13 OyMaru, IpOBOJIOKH, IJIACTUJIMHA U AP.).

OO0BEM NPsIMOYTrOJBHOIO Tapajuiesenuneaa, Kyoa. EnuHunel nuamMmepeHust
o0BEMa.

6 KJIacC

Hamypanvnvie yucna

ApudmeTruueckrue NEUCTBUS C MHOTO3HAUYHBIMU HATypaJlbHBIMHU YHUCIIAMU.
YucnoBble  BBIpAXKEHUs, MNOPSJOK  ACHCTBUM,  HCHOJIL30BAHUE  CKOOOK.
Hcnonb3oBaHue T1pU BBIYMCICHUSIX MNEPEMECTUTEIIBHOTO W COYETATEIBHOTO

CBOWMCTB CJOXEHHS H YMHOXXEHHUSI,

pacrnpenemuTeIbHOTO CBOIMCTBA YMHOXXEHHUSI. OkpyriieHue HaTypaJibHbIX
qucel.

Jleurenn W KpaTHBIC 4YHCHA, HAWOONBINIHN OOMIMH JESIUTEIIb |
HauMEHbIIIee o0Iee KpaTtHoe. JlemuMocTh CyMMBI U Tpou3BeieHus. Jlesienue ¢
OCTaTKOM.

/poou
OObIKHOBEHHAsI ApOoOb, OCHOBHOE CBOMCTBO JPOOH, COKpallleHHE JIpoOci.

CpaBHeHue W yrnopsiiourMBaHue JapoOei. Pernrenne 3amay Ha HaXOXKJIEHUE YacTH
OT ILIEJIOTO M IIeJOro IO €ero 4dactu. JpoOHoe 4Yucio Kak pe3yJibTaT ACJICHHUS.
[IpenacraBienue JECATUYHOW JpoOW B BHAE OOBIKHOBEHHOW Apodu U
BO3MOKHOCTh MPEACTABJICHUS OOBIKHOBEHHON JpoOM B  BHIE  JIECATUYHOM.
JlecsitTuunble OpoOU M MeTpuuecKkas cucrema Mep. ApudmMeTudyeckue IeUCcTBUs
1 YHCJIOBbIE BBIPAKEHUSI C OOBIKHOBEHHBIMU U JIECITUUYHBIMU JIPOOSIMU.

OtHoulenue. JleneHue B JaHHOM OTHOLIEHHMH. MacmTab, nponopuus.
I[IpuMmeneHue nponopuuil Npyu pelIeHur 3aa1ad.

[Tousitne nponenTa. BeluncieHue npoueHTa OT BEJIMYMHBI Y BEJIMYUHBI MO
€€ MPOLEHTY. BrIipakeHue nNpoLeHTOB AeCATUYHBIMU ApoOsimu. Pemmenue 3a1ay Ha



IIPOLICHTHI. BI)Ipa)KeHI/Ie OTHOLIICHHWS BCIIMYHWH B IIPOLCHTAX.

IHonostcumenvnovie u ompuyamenvHvie 4uUc1a

IlonoxurenbHble M oOTpuULATeNbHble uyucia. Llenbie uyumcna. Monaynb
4yciia, F€OMETpUYECcKass HWHTeplperanus Moayas uwuciaa. M3o0paxeHue
4ucesl Ha KOOpAUHATHOW npsiMoi. HucnoBeie npoMexyTKu. CpaBHEHUE YUCEI.
ApudMeTHdecKrue JEUCTBUS C TIOJIOKUTCIBHBIMA W  OTPHUIIATCIBHBIMU
YUCJIAMH.

IIpsimoyrospHas cucteMa KOOpAUHAT Ha TIOCKOCTH. KOoopanHaThl TOUKHU
Ha TIUIOCKOCTH, aOcmucca u opauHara. Iloctpoenue Touek u ¢uryp Ha
KOOPJIMHATHOM TLIIOCKOCTH.

bykeennvie eviparcenusn

Ilpumenenue OyKB JUIS 3allMCM MAaTEMaTHYECKUX BBIPAXKEHUU U
OPEIIOKECHUH. CroiictBa  apudmeTHdyecKux  JACHCTBUM. bykBeHHBbIE
BBIPAYKEHUSI U YHCJIOBBIC MOJCTAHOBKH. ByYKBEHHBIE pPaBEHCTBA, HAXOXKICHUE
HEU3BECTHOTO KoMmoHeHTa. Dopmyribl; GopMyibl TepuMeTpa U IUIONIAIA
OpsIMOYTOJIbHUKA, KBaJgpaTa, 00ObEMa napajuiejienunesia u Kyoa.

Pewenue mexcmoswix 3aoau
Pemienue TekcTOBBIX 3agady apuPMETHYECKHUM cnocoOom. Perenue
JJOTMYEeCcKUX 3ajzad. Pemenwe 3amay  nepedOpoM BCE€X BO3MOMXKHBIX

BapHaHTOB.
Pemenue 3aaa4, COACPIKAINX 3aBHCHUMOCTH, CBA3LIBAIONINWX BCJIMYHHDBI:
CKOPOCTHb, BpcMii, PaACCTOSHHC, OcHa, KOJIMYCCTBO, CTOUMOCTD,

MPOU3BOAUTEIBHOCTb, BpeMsi, OOBEM paboThl. ENMHUIBI U3MEPEHUs: MACCHl,
CTOMMOCTH; PACCTOSIHUS, BPEMEHH, CKOpocTH. CBs3b MEXAYy €IMHHULAMH
U3MEPEHUs KAXKI0U BEINYNHBI.

Penrenue 3anay, CBA3aHHBIX C OTHOILIEHUEM, IPONOPLMOHAIBHOCTHIO
BEJIMYWH, MPOILEHTAMH; PELICHHE OCHOBHBIX 3aJlady Ha APOOM U MPOLEHTHI.
OneHka W TPUKHUJKA, OKpyrieHue pesyibrara. CocTraBieHHE OYyKBEHHBIX
BBIPpA)KEHUW MO YCJIOBUIO 3aja4yd. [IpencraBieHne JaHHBIX C MOMOUIbIO TaOIUIL
u pauarpamMm. Cron0uyaTele AUArpaMMbl: YTE€HHME M MOCTpoeHue. YreHue
KPYTOBBIX JUArPaMM.

Haznaonan ceomempusn

Harnsnuele mnpeacraBieHuss o ¢uUrypax Ha IUIOCKOCTHU: TOYKa,
npsimMasi, OTpPE30K, JIyd, yroJl, JJOMaHasi, MHOTOyTOJIbHUK, YETBIPEXYTOJIbHUK,
TPEYIrOJIBHUK, OKPY>XKHOCTb, KPYT.

B3anmMHoe = pacmosio)keHue  ABYX  NPSAMBIX  Ha  IUIOCKOCTH,
napajuleJibHble  IIPsIMBIE, IIEPIEHOUKYJSIpHbIE IIpsiMble. 3mepeHue
paccTostHUI: MEXAy JABYMsI TOYKaMH, OT TOYKH JO MNPsIMOM; JIMHA
MapuIpyTa Ha KBaJApaTHOMN CETKE.

N3mepeHrue U DOCTPOEHHE YIJIOB C IIOMOIIBIO TpaHcnoprupa. Buael
TPEYTrOJIBHUKOB: OCTPOYTOJIbHBIMH, IPSAMOYTOJIbHBIM, TYIIOYTOJIbHBI;
paBHOOEAPEHHBIN, PaBHOCTOPOHHUMN. YeThIpEXYTOJIbHUK, HIpUMEPBI
4EeThIPEXYTOJIBHUKOB. [IpAMOYroapHMK, KBaapaT: HMCHOJIB30BAHUE CBONCTB



CTOpOH, YyTIJOB, auaroHaneii. M3obOpakenue reomerpuueckux ¢GUryp Ha
HEJIMHOBAHHOW OyMare C HCIIOJIb30BAaHUEM IHUPKYJIsl, JJUHEWKU, YTrOJIbHHUKA,
TpaHcniopTupa. [locTpoenust Ha kieTyaTor Oymare.

Ilepumerp MHOroyrosgbHukKa. lloHsTHe momaau GUrypbl; €IUHHUIIBI
u3sMepeHus riomanu. [IpubnuxéHHoe n3MepeHue 1IiIomaau Guryp, B ToM
qyyciie Ha KBaJapaTHoOM cerke. [IpuOmmkEHHOE U3MEpEeHHE IJIUHBI
OKpPY>KHOCTH, IUIomaau kpyra. CumMMmeTpusi: II€eHTpajibHasl, oceBasi U
3epKajbHass CUMMETPUH.

I[TocTpoenne cUMMETPUIHBIX (GUTYP.

Harnsauasie MpeCTaBICHUS o MPOCTPAHCTBEHHBIX durypax:
napajienenunen, KyO, mpu3Ma, nmupamunaa, KOHyC, ULIWJIMHIAp, IHap U cdepa.
N306paxxenue IIPOCTPAHCTBEHHBIX buryp. [Tpumepsl pa3BEPTOK

MHOTOTPAaHHUKOB, IMWJINHApPA U KoHyca. Co3MaHue MOJeNiel MPOCTPAaHCTBEHHBIX
dburyp (u3 Oymaru, MpOBOJIOKHU, IUIACTUJIIMHA U AP.).

Ilousatne  o00BEMA;  eaAUHUIIBI  U3MepeHus  oobeéma. OOBEM
OpsSIMOYTOJIBHOTO Mapajuiesenure/ia, Kyoa.

MJIAHUPYEMBIE TIPEJMETHBIE PE3YJILTATHI OCBOEHUSI PABOYE
MMPOTPAMMBI KYPCA
(IO TOIAM OBYYEHUS$I)

OcBoenue yueOHOro kypca «Marematuka» B 5—6 Kjaccax OCHOBHOM
IIKOJBl  JIOJDKHO  OoOecrieuynBaTh JIOCTMIKEHHUE  CIEAYIOIIMX  IPEIAMETHBIX
00pa3oBaTeIbHBIX PE3YJIbTATOB:

5 KJIacc

Yucna u évtuucnenusn

1. IloHmmaTh W TPaBWIBHO yHOOTPEOJATH TEPMHUHBI, CBS3aHHBIC C
HATYpPaJIbHBIMU YHUCIIaMH, OOBIKHOBEHHBIMH H JICCITUIYHBIMH JIPOOSMHU.

2. CpaBHMBaTh W yOOPSIOYMBATh HaATypallbHbIC YHCJIa, CPABHUBATH B
MPOCTEUIINX CITydasix OOBIKHOBEHHBIE JPOOH, JeCATUYHBIEC TPOOH.

3. COOTHOCUTH TOYKY Ha KOOPAWHATHOW (YMCIOBOM) MPSIMOU C
COOTBETCTBYIOIIIMM €W YHCIOM U U300pakaTh HaTypaJibHbIC UHMCJIa TOUYKAMU
Ha KOOPAWHATHOW (YHUCIJIOBOW) MPSAMOMU.

4. BpITIOIHATE apudMeTHUYECKHUE NEUCTBUS C HATYPaJIbHBIMU YUCIaMH, C
OOBIKHOBEHHBIMHU APOOSIMU B MNPOCTEUIIUX CIIydasX.

5. BBIMOITHSITH TPOBEPKY, MPUKHUJIKY PE3yJIbTaTa BEIYUCICHUMN.

6. OKpyrJIsiTh HaTypaJibHbIC 4YHCIIA.

Pewernue mexkcmosnvix 3aoau

1. PemaTe TekcToOBBIC 3amaun apHU(PMETHUYECKHUM CIIOCOOOM M C ITOMOIIBIO
OpPraHW30BaHHOTO0 KOHEYHOTO Mepedopa BCeX BO3MOXKHBIX BApUAHTOB.

2. Pemrate  3amaum, coaeplKalide 3aBUCHUMOCTH, CBSI3bIBAIOIINE
BEJIMYUHBI: CKOPOCTb, BPEMSI, PACCTOSIHUE; 1I€Ha, KOJIUYECTBO, CTOUMOCTb.

3. Ucnonp30oBaTh KpaTKWE 3allMCH, CXEMbl, TaOJUIbl, OOO3HAYEHUS MPU
pelieHuu 3ajaad.



4. Ilonb30BaTbCsi OCHOBHBIMU €AUHUIIAMH  U3MEPEHUS:  1I€HbI, MaCChI;
paccTosiHUsl, BPEMEHM, CKOPOCTH; BbIpa)kaThb OJHHU €JIUHUIIBI BEJIUYHUHBI Yepe3
JIpyTHE.

5. I3BnekaTh, aHaIU3upoOBaTh, OLEHUBATh MHMOPMAIUIO, TPEACTABICHHYIO
B Tabiuile, Ha CTOJOYATONW AuUarpaMMe, HUHTEPHPETUPOBATH IIPEJICTABICHHBIC
JIaHHBIE, MCIIOJIL30BaTh JIAHHBIE MIPU PEIICHUM 3aj]ad.

Haznaonan ceomempusn

1. [lonp30BaTeCA TEOMETPUYECKMMH IOHATHUSAMM: TOYKA, IIpsAMas,
OTPE30K, JIy4d, Yroj, MHOTOYI'OJbHHUK, OKPYXHOCTb, KPYT.

2. [IpuBOoaUTE TIpUMEpPBI OOBEKTOB OKPYNKAIOMIETO0 MHUPA, HMEIOMIUX
(opMy M3yUEHHBIX '€OMETPUUYECKUX (PUryp.

3. Hcnonp30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYKO C YyINIAaMH: BEpIIMHA

CTOPOHA; C MHOTOYIrOJbHUKAaMHU: YTOJI, BEpIIMHA, CTOPOHA, AHArOHallb, C
OKPYXHOCTBIO: PaJnyC, AUAMETP, LIEHTP.

4. N3006paxars U3y4YE€HHBIC reOMETPUUECKUE burypsnt Ha
HEJIMHOBAHHOM M KJIETYaTOW OyMare ¢ MOMOIIBIO IUPKYJIST U JIMHEUKU.
5. Haxonute AaWHBI OTPE3KOB HEMNOCPEACTBEHHBIM HW3MEPEHUEM C

IIOMOIIBIO JIMHEWKHU, CTPOUTh OTPE3KH 3aJJaHHOW JIMHBI; CTPOUTH OKPYKHOCTH
3alaHHOTO pajuyca.

6. Hcnonp30oBaTe CBOWCTBA CTOPOH W YIJIOB INPAMOYTOJIBHHKA,
KBaJipaTa JJIsi X NOCTPOEHUS, BBIYMCIEHUS TLUIOMIaaAd U HEPUMETPA.
7. BberaucnaTte nepuMeTp W IUIOLIAJb KBajpara, OpsMOYroJbHUKA,

¢uryp, cocTaBIEHHBIX U3 TIPSAMOYTOJBHHUKOB, B TOM 4ucie G¢uryp,
n300paKEHHBIX Ha KJIeTHATOW Oymare.

8. [Tonp30BaTbCsi OCHOBHBIMH METPUUYECKUMH €IMHULAMU WU3MEPEHUS
JUIAHBI, TUJIOIAN; BBIPAXKATh OJIHU €IWHULbl BEJINUUHBI YePE3 APyTHE.
9. PacriodnaBare mapasuienemnurien, KyO, MCHOJIb30BaTh

TEPMUHOJIOTHUIO: BEpIIHHA, peOpO TpaHb, U3MEPCHUS; HAXOJIUTHh HU3MCPCHUS
napasuienenuriena, Kyoa.

10.  Bpraucaste 00BEM Ky0a, napajuienenuvieia Mno 3aJlaHHbIM
U3MEPEHUSIM, MOJIb30BATHCS €JIUHUIIAMH U3MEPEHUs 00BbEMA.
11.  Pemarp HecJOXHBIE 3ajladyd Ha  M3MEPEHUE TIE€OMETPUYECKHUX

BCIIMYMWH B IPAKTHUYCCKHUX CUTYyalUAX.

6 KJI1acce

Yucna u éviuucnenun

1. 3HaTh M NOHUMATh TEPMHHBI, CBSA3aHHBIE C PA3JIMYHBIMUA BHJAMU
YHCel U CII0OCO0aMU UX 3aIlMCH, MEPEXOJAUTH (€CIM 3TO BO3MOXKHO)OT OJHOU
(popmbl 3anucu umncaa K JIpyroi.

2. CpaBHUBaTh MW yHOOPSJOYMBATH IEJIbIE YHCIIA, OOBIKHOBEHHBIEC U
JIeCSITUYHbIE IpOOU, CpaBHUBATH YKCJIAa OJTHOTO U Pa3HbIX 3HAKOB.

3.  BpimoaHsTh, coyerass yCTHbIE W  IIMCbMEHHBIE  IIPUEMBI,
apudMeTUUYeCKrue MAEeUCTBUSI C HATypaJlbHBIMM W LEJbIMH YUCIAMU,
OOBIKHOBEHHBIMU W JIECATUYHBIMHU  JPOOSIMH,  TMOJIOKUTEJIbHBIMHU U



OTPHULIATEIBHBIMA YHUCJIAMM.

4.  BplUMCIATP 3HAYEHUS YHCJIOBBIX BBIPAXKEHHUW, BBINOJHATH
OPUKHUIIKY 11 OLIEHKY pe3yabTara BBIYNCJICHU; BBIITOJIHSITH
npeooOpa3zoBaHUs YU CIIOBBIX BBIPDAKECHUM Ha OCHOBE CBOICTB
apuPMETUIECKUX JTCUCTBUM.

5.  COOTHOCHUTH TOYKY Ha KOOPAMHATHOMW IPSIMOM C COOTBETCTBYIOUIUM €l
YUCJIOM UM u300paxkaTb 4YHCJIA TOYKAMHU Ha KOOPJAMHATHOU MNPSIMOM, HAXOJIUTHh
MOJyJIb YHCJIA.

6. CoOTHOCUTh TOYKM B NOPSIMOYIOJBHOW CHCTEME KOOPAHHAT C
KOOpJWHATaAMM 3TOU TOYKH.

7. OKpyriaTh [elble YWucla U JECITHYHBIE JpoOu, HaXOIUTh
MPUOJIMKEHUST YUCE.

Hucnoevie u dOyKkeenHbvle 8blPaAHCEHUA

1.  IloHumath U ynoTpeOasTh TEPMHUHBI, CBS3aHHBIE C 3alUCHIO CTCHCHU
4yucia, HAXOJUTh KBaapaT U KyO 4YHCIa, BBIYUCIATH 3HAYCHUS YHCIOBBIX
BBIPAKECHUM, COJIEp KaIlluX CTEICHH.

2. lTlonp3oBaTbCcsi MpU3HAKaAMU JEJIMMOCTH, PaCKJIaJIbIBaTh HATypaJibHbIC
Yyucia Ha MPOCThIE MHOXKHUTEIH.

3. Ilomp3oBaTbcs MacmITaboOM, COCTaBIATH IIPOMOPIUHA M OTHOIICHHUS.
Hcmonb3oBaTth OyKBBI JJIsi OOO3HAYCHHS 4YHCEN MPH 3allMCH MaTeMaTHYCCKHUX
BBIpQXKCHHUN, COCTaBJISITh OYyKBEHHBIC BBIpaXKEHUSI U (OPMYJIBI, HaXOJIHUTh
3HaAUYCHUsI OYKBEHHBIX BBIPAXKECHUN, OCYLISCTBIISISI HEOOXOAUMBIE MOJCTAHOBKU U
npeoOpa3zoBaHus.

4.  HaxonuTh HEW3BECTHBIM KOMIIOHEHT pPaBEHCTBA.

Pewenue mexkcmoswix 3a0au

1. Pemrats MHOTOIIArOBBIE TEKCTOBBIC 3aJa4l apU(PMETUIECKUM CITOCOOOM.

2. Pemarp 3amauu, cCBsI3aHHBIE C OTHOIIICHUEM,
MPOTOPIIMOHAIBHOCTHIO BEJIMYUH, TPOIIEHTAMH; pEIIaTh TPU OCHOBHBIC 3aJaydu
Ha IPOOU Y MPOICHTHI.

3. Pemarp 3amaum, comeprkalime 3aBUCHMOCTH, CBSI3bIBAIOIINE BEIUYUHBI:

CKOpOCTb, BpeMms, paccTrosiHue, 1IeHA, KOJINYECTBO, CTOUMOCTb;
MPOU3BOJAUTEIILHOCTb, BpeMs, 00b&Ma paboThl, HUCHOJB3YyS apUPMETHUECKHUE
JIEUCTBUSI, OIIEHKY, TIPUKHJKY; TI0JIb30BaThCs SJIMHUIIAMH U3MEpEHUs

COOTBETCTBYIOIIUX BEJIUYUH.

4. CocTaBisiTh OYKBEHHBIC BBIPAXKCHUS IO YCJIOBHUIO 3aJlayuM.

5. M3Bnekars wH(poOpMaIuio, MpeJICTAaBICHHYIO B TaOJIMIlaX, Ha JIMHEHHOM,
cToji0oyaToil WM KPYTrOBOM auarpaMmax, HHTEPIPETUPOBATH IIPE/ICTABICHHBIC
JITAaHHBIC; UCIIOJb30BaTh JIaHHBIC MIPU PEIICHUM 3aj1a4.

6. IlpencraBusite wuHOpPMAILIMIO € TIOMOIIbIO TaOIUl, JIMHEHHOU U
cToI0UaToON AuarpamMm.

Hacznaonan zeomempusn

1. [IpuBoauTHh pUMEPHI OOBEKTOB OKPY KAIOMIETO MHUpPa, UMEIOMUX (HopMy
W3YYCHHBIX TEOMETPUUYECKHX IUIOCKHX U MPOCTPAHCTBEHHBIX (DUTYDP, MMPUMEPHI
PaBHBIX U CHMMETPUYHBIX (PUTYD.



2. U300paxkaTb € MOMOIIBIO LUPKYJSI, JHUHEHKHU, TpaHCOOpPTHpA Ha
HEJIMHOBAHHOW U KjeTyaTo Oymare Hu3y4deHHbIE€ MJIOCKUE TE€OMETPUUYECKUE
burypsl u KoHGUTypaIud, CUMMETPUYIHBIC (PUTYPHI.

3. [lonb30oBaThCs TeOMETPUYECKUMH  TIOHSITUSIMHU: PpPaBEHCTBO  (uryp,
CUMMETpPHUS; HCIIOJb30BaTh TEPMHUHOJOTHIO, CBSI3aHHYIO C CHUMMETPHUENU: OCh
CUMMETPUHU, LEHTP CUMMETPHUH.

4. HaxoauTh BEJMYHUHBI YIJIOB U3MEPEHHUEM C MNOMOUIBIO TPaHCIIOPTHUPA,
CTPOUTH YIJIbl 3aJaHHOW BEJWYUHBI, II0JB30BAThCS IIPU PELIEHUH 3ajiad
rpaglyCHOM MEpOH YIJIOB; paclio3HaBaThb Ha YEpTEekKax OCTPbIM, MOPSIMOH,
pa3BEPHYTHIA U TYIOW YTJIbI.

5. Beraucnsare JJIUHY JIOMaHOM, HnepUMeTp MHOTOYTOJIbHHUKA,
NOJIb30BaThCsl €AWUHULIAMHA HW3MEPEHUs JUINHBI, BBIpaXkaTb OJAHU €OUHUILIBI
U3MEPEHUs JIMHBI Yepe3 Apyrue.

6. HaxonauTe, HCHONB3yss UYEPTEXKHBIE HWHCTPYMEHTBI, PACCTOSHUA:
MEXAYy ABYMsI TOUKAaMH, OT TOUYKH 10 OPSIMOM, JJIMHY IYTH Ha KBaJpaTHOU
CETKE.

7. Beraucnsath 1uioniazib QUryp, COCTaBJICHHBIX U3 MPSIMOYTOJIBHUKOB,
UCIOJIB30BaTh pa3bueHne Ha TMPsIMOYTOJIbHUKHU, Ha paBHbIE (UTYPHI,
JOCTpaMBaHUE IO OpsIMOYTOJIBHUKA; OJIb30BaThCs OCHOBHBIMH
€IMHUIaMHU U3MEPEHUsI MJIOMIAJIA; BbIpa)kaThb OAHU E€AWHHUIIBI WU3MEPEHUS
JIOIIAAN Yepe3 JIpyTHE.

8. Pacrio3HaBaTh Ha MOJENAX U U300paKEHUSIX NUpaMUAy, KOHYC, HHUIUH/IP,
HCII0Jb30BaTh TEPMHUHOJOTHIO: BEpIINHA, pedpo, rpaHb, OCHOBaHUE,
pa3BEépTKA.

9. M3o6paxkaTh Ha KJIeT4aTOM Oymare nNpsMOyroJbHbIN MapajuieIeHuIIe]I.

10. Beruucisate 00BEM OpSIMOYroJdbHOTO TNapajuienenuriesia, Kyoa,
HOJIb30BaThCsl OCHOBHBIMH €IMHHILIAMH H3MEpEHUsI O0O0BbEMA; BBIpAKaTh
OJHU €IMHULbI U3MEpPEeHUsI 00bEMaA uepes JIpyrue.

11.PemiaTe HECJIOKHBIE 3aJ1a4M HA HAXOXKJAEHUE F€OMETPUUYECKUX BEJIMYUH B
MPAKTUYECKUX CUTYALUSIX.

PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA». 7-9 KJTIACCBI
HEJIX U3YYEHHUSA YYEBHOT' O KYPCA

Anrebpa sBISIETCS OJHUM U3 OIIOPHBIX KYpPCOB OCHOBHOM IIIKOJIBI: OHAa
oOecrieunBaeT M3y4YCHUE JPYTUX AUCIUIUINH, KaK €CTECTBEHHOHAYy4YHOTrO, TaK W
TYMaHUTApPHOTO IIMKJIOB, €€ OCBOGHHE HEOOXOAUMO IS HOPOJOJIKEHUS
oOpa3oBaHUsl U B TIOBCEAHEBHOUW XHU3HHU. Pa3BuUTHE y OOydJarONIUXCS HAYYHBIX
MpEeACTaBICHUN O MMPOUCXOXKACHUU M CYIIHOCTU ajireOpamdecKkux aOCTpakIui,
cnocobe OTpakeHUs] MAaTEeMaTUYeCKOW HAyKOW sIBJICHHUU U TIPOLIECCOB B
NpUpoJiec U OOIIeCTBE, POJU MATEMAaTHUYECKOTO MOJICIIMPOBAHUS B HAYYHOM
MMO3HAHMU W B  TIpaKTHKE  CcrocoOcTByeT  (QOPMUPOBAHUIO  HAYUYHOTO
MHUPOBO33PEHUSI M KadyeCTB MBIIUJICHUSI, HEOOXOAUMBIX JUISI  aJanTallid B
COBPEMEHHOM nudpoBom obuiectBe. HM3ydeHue anredbpbl €CTECTBEHHBIM



oOpa3oM oOeclieuMBaeT pa3BUTHE YMEHHs HaOJr0aaTh, CpaBHUBATh, HAXOIHUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTH MBIIIJICHHS, CIIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JEWUCTBHUS U BBIBOJBI, (hOPMYJIMPOBATH
yTBepkaeHuss. OCBOCHUE Kypca anreOphl oOecriedynBaeT pa3BUTHE JIOTHYECKOTO
MBIIIJICHUST  OOYy4YalomIUXCsl: OHM HCIIOJB3YIOT ACAYKTUBHBIC W WHAYKTHBHBIC
paccyxaeHusi, o000ImeHne W KOHKPETH3aIWio, aOCTparupoBaHUE W aHAJIOTHIO.
OOyuenue anreOpe mnpeamnosaraeT 3HAYUTEIbHBIM OO0BEM CaMOCTOSTEIILHOMN
JICATEJILHOCTH OOYyYalolIMXCsl, MOAPTOMY CaMOCTOSITEJILHOE pelIeHue 3ajay
€CTECTBEHHBIM OOpa3oM SIBJSIETCS peajiu3alued JIeSITeIbHOCTHOTO IIPUHIUIIA
o0y4eHMUsI.

B crpyktype mporpamMmbl yueOHOTO Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COJICpKATEJILHO-METOJANYECKUe JuHuM: «Ywucna u
BBIUMCIICHUS; «AJreOpandecKkue BBIPAXKCHUS», «YPaBHECHUS U HEPABEHCTBAY;
«DyHkuum». Kaxxknas U3 3TUX COAEPKATEIBHO-METOJNYECKUX JIMHUW pa3BUBACTCS
Ha MPOTSKEHUU TPEX JIET U3YUECHUSI Kypca, €CTECTBEHHBIM 00pa30oM IEpEIieTasiCh
U B3aUMOJCUCTBYS C JPYrUMH €ro JUHUSIMH. B Xoae wu3yueHus Kypca
00y4YarouMMcsl MPUXOJUTCSI JOTUUECKHU PacCyXJaTh, MCIIOJIb30BaTh TEOPETHUKO-
MHOYKECTBEHHBIN S3bIK. B CBS3U ¢ 3TUM I1€J1€CO00pa3HO BKJIIOYUTH B MPOrpaMMy
HEKOTOpHhIEC OCHOBBI JIOTUKHW, TPOHU3BIBAIOIINE BCE OCHOBHBIC pa3aeibl
MaTeMaTHU4YeCKOro oOpa30oBaHUs n COCOOCTBYIOIIHE OBJIAJICHUIO
OOy4YarolIMMHUCs OCHOB YHHUBEPCAJIbHOIO MAaTEMAaTUYECKOTrO s3bika. Takum
o0pa3oM, MOXKHO YTBEpPXKAaTh, YTO COJEPXKATEIbHOM U  CTPYKTYpHOU
OCOOEHHOCTBIO Kypca «AJIreOpa» SIBJISICTCSI €ro UHTETPUPOBAHHBIN XapakTep.

Coz[epx(aHHe JuHUM «Yuciaa U BBIYUCICHUS CIIYIKHUT OCHOBOM JJIA

JanbHEUIIEro  M3y4YEHUsl  MaTE€MaTUuKH, CIIOCOOCTBYET  Pa3BUTHIO Yy
00yYaroIUXcsl JJOTUYECKOTO MBILIUICHUS, (POPMUPOBAHUIO YMEHUSI MOJIb30BATHCS
anropuTMaMH, a TaKXKe NPUOOPETEHUIO TIPAKTUYECKUX HaBBIKOB,

HEOOXOJIMMBIX JIJIsI TIOBCEIHEBHOM >KWU3HHU. Pa3BuUTHE NOHSITHS O 4YHCIIE B
OCHOBHOM IIKOJIE CBSI3aHO C pPaldOHAJIBHBIMH M HUPPALUOHAIBHBIMU

4l CJIaMH, (bopmupoBaHuem Npe/ICTaBJICHUMN 0
JICICTBUTEIIBHOM YHCJIE. 3aBEPLUICHNE OCBOCHUS YHUCIOBOM JIMHUM OTHECEHO K
cTaplieMy 3BEHY OOIIero oOpa3oBaHUSsL.

Coneprkanue JByX ajreOpamdyeckux JHUHUU — «AJreOpandyeckue
BBIPAXKEHUSI» U « YPABHEHHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y
0oO0ydJaroIuxcsi MaTeMaTU4YeCKOro arapara, HEOOXOJMMOIO Uil PELICHUS
3ajlady MaTeMaTHUKH, CMEXHBIX MOPEJIMETOB W MNPaKTHKO-OPHUEHTHUPOBAHHBIX
3azlad. B oOCHOBHOW mniIkoJjie y4deOHbI Marepual TIpyNOUpPYyeTcsi BOKPYT
parMoOHAIBHBIX BBIPAKCHUIM. Anrebpa JIEMOHCTPUPYET 3HAYEHUE
MaTE€MaTUKM KakK si3blKa JJiI [OCTPOCHHSI MATEMaTUYECKUX MOJEJIEeH,
ONHWCaHUs MPOLIECCOB M SIBJICHUM pealbHOTO MHUpa. B 3amaum  oOydeHus
anredpe BXOJSAT TaKKe AajibHEUIIIee pa3BUTHE aAJITOPUTMHUYECKOTO MBIIIJICHUS,
HEOOXOJIMMOIro, B YaCTHOCTH, JUII OCBOEHHUS Kypca HWHOOpMaTUKU, U



OBJIAJICHUE HAaBBIKAMU JNEeNYKTUBHBIX paccyxaeHul. IlpeoOpa3zoBanue
CUMBOJIBHBIX (OPM BHOCHUT CBOM crnenu@uyuecKuid BKJIaJg B  pa3BUTHUE
BOOOpa)k€HUs, CIIOCOOHOCTEN K MATEMAaTUUECKOMY TBOPYECTBY.

Conepxanue  (PyHKUUOHAIBbHO-TpaUUECKOW  JIMHUM  HALlEJIEHO  Ha
MOJIy4YEeHHUE MIKOJbHUKAMH 3HAHUN 0 (YHKUIHMAX KaK BaKHEHUIIEH MaTeMaTHUYeCKON
MOJEJIM JJIsl ONMMCAHUsI U UCCIIEIOBAHUSI pa3HOOOpa3HbIX MPOLECCOB U SIBJICHUMN B
npupoje u obmiectse. M3yuenue 3Toro Marepuanga CHOCOOCTBYET pPa3BUTHIO Yy
00yYaronuXcsi yYMEHHUsI HCIOJb30BaTh pa3jIWYHbIE BBIPA3UTEIILHBIE CPEACTBA
SA3bIKa MAaTEMAaTUKH — CJIOBECHBIE, CUMBOJIMUECKHE, IpaUUECKHE, BHOCUT BKJIaJ
B dbopMupoBaHue  IpPEACTaBICHUM O pOJIM MaTEeMaTUKU B Pa3BUTUHU
LUBWIN3AaLMA U KYJIbTYpPBHI.

MECTO YUYEBHOI'O KYPCA B YYEBHOM IIJTAHE

CornmacHo y4yeOHOMY IUJIaHy B 7—9 Kilaccax uU3ydaeTcsi YU4eOHBIM KypcC
«AJredOpa», KOTOpPBbIM  BKJIIOYAET  CJICAYIONIME  OCHOBHBIC  pa3Aelibl

COJICpIKaHUS: «Ywucna u BBIYMCIICHUS,

«ANreOpanyeckue BBIPAKEHHUA», «YpPaBHEHUsI M HEPaBEHCTBa»,
«DYHKIIAN.

VY4yeOHbIM MJIaH HAa uU3ydYeHue anreOpel B 7—9 KiaccaXx OTBOJMUT HE
MeHee 3 yUyeOHBIX 4acOB B HEACIIO B TEUEHHUE KaXXJOro rojia o0y4deHusi, BCEro 3a

Tpu roma oOydeHuss — He MeHee 306 ydeOHBIX 4acoB.
COJEPKAHUE YYEBHOI'O KYPCA (ITIO T'OJJAM OBYUYEHMUA)
6 KJ1ace

Yucna u éviuucaenusn

PanmonansHable uncia

JlpoOGu OOBIKHOBEHHBIE U AECATUYHBIC, MEPEX0] OT OJHOU (POpPMBI 3amucHu
npobeit k gpyrou. IloHsTHe panyMoOHAIBLHOTO 4YHCIIA, 3allMCh, CpaBHCHUE,
YIIOPSIIOYMBAHUE PALIMOHATBHBIX UM CEI. Apudmeruueckue JICUCTBUS C
palMoHaJIbHBIMM YMciIaMu. Pelienne 3a1a4y U3 peajlbHOM NPaKTUKU HA 4acTH, Ha
poou.

CreneHb C HaTypaJibHBIM MOKa3aTeJeM: OoNpeaesicHue, Impeodpa3oBaHUE
BBIPA)KEHUN HA OCHOBE OIPEJICICHUS, 3alMucCh OOabIux uyucen. [IponeHTsl,
3aImrich MPOIICHTOB B BUJE APOOU U ApOOU B BHUJIC IMPOIICHTOB. TpU OCHOBHBIC
3aJ1a4yM Ha IIPOLEHTHI, PEUICHUE 3aJlad U3 PEaJIbHOM NpakTUKU. [IpumMeHeHue
OPU3HAKOB JICIUMOCTH, PAa3J0KEHUE Ha MHOXXHUTEJIM HaTypaJIbHbIX YHCE.
Peanbubie  3aBUCHMMOCTH, B  TOM  4YuWcCJe€ TipsiMasi W oOparTHas
OPOTIOPLIHUOHAIBHOCTHU.

Anzebpauueckue eviparceHus
[TepemenHble, YHCIOBOE 3HAYECHUE BBIPAKEHUs C IIEPEMEHHOU. JlonmycTumbie

3HaueHUs1 nepeMeHHbIX. [IpeacraBiieHHMe 3aBUCUMOCTH MEX]y BEJIMYHMHAMHU B
Bujae (Qopmyinbl. Beraucinenuss no dopmynam. IlpeoOpa3zoBaHue OyKBEHHBIX
BBIPAKEHUN, TOKJIECTBEHHO pPaBHbIE BBIPAXKEHMS, IpaBuUjia MOpeoOpa3oBaHUS
CYMM U NOPOU3BEACHUM, MpaBUia PACKPBITUS CKOOOK M HPUBEACHUS IOJOOHBIX
ciaraeMmbix. CBOMCTBA CTEINEHW C HATypaJdbHBIM noka3zareneM. OIHOYIIEHBI U



MHOrTOulIeHbl. CreneHp MHOrouineHa. CIIO0)KE€HHWEe, BBIYMTAHUE, YMHOXXECHHE
MHOTO4JI€HOB. POPMYJIBl COKPAIEHHOTO YMHOXKEHUS: KBaApaT CyMMBI U KBaaparT
pasHoctu. dDopmylia pasHOCTH KBaaparoB. Pa3nokeHue MHOIOYJIEHOB Ha
MHOUTEIIH.

Ypasnenusn

VYpaBHEeHHE, KOPEHb ypaBHEHUs, IpaBUjia MpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCWJIBHOCTh YPAaBHEHUU.

JInHeliHOEe ypaBHEHHUE C OJHOM IIEPEMEHHOM, YHMCIIO KOPHEH JIMHEUHOTO
YpaBHEHUsI, pELICHWE JIMHEHUHBbIX YypaBHeHHM. CocCTaBJIEHWE YpaBHEHUU IO
YCJIOBMIO 3a/1auu. Pelmenune TEKCTOBBIX 3a/1a4 C NOMOIIBIO YPAaBHEHUM.

JluneiitHoe ypaBHEHUE C IBYMs NMEPEMEHHBIMU U ero rpaduk. Cucrema AByX
JIMHEWHBIX ypaBHEHUW C ABYMsI NEpEeMEHHbIMU. PenieHue cucremM ypaBHEHUU
CIocoOOM TOJACTAaHOBKU. IlIpuMepbl pelieHuss TEKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM ypaBHEHUM.

Koopounamuor u cpagpuxu. @ynxuyuu

Koopaunara Toukm Ha mnpsmMon. UYHCHOBBIE IIPOMEXKYTKH.

Paccrosinne mexny AByMsi TOYKaMHU KOOPAMHATHOU HPSMOM.

[IpsmoyronsHas cucrema koopauHat, ocu OX u Oy. AbGcuucca U opauHaTa
TOYKA Ha KOOpJAMHATHOM miiockocTu. Ilpumepsl rpadukoB, 3aJlaHHBIX
dbopmynamu. Urenue rpaukoB peanbHBIX 3aBUcUMOCTEW. lloHsATHe ¢GyHKUMU.
I'padux ¢pynknuu. CpoiictBa (yHkumid. JluneliHas ¢QyHkuus, e€ rpaduk.
I'padpuk bynkoum y = | x |. 'padpuueckoe penieHne JMHENHBIX ypaBHEHUN
1 CUCTEM JIMHEWHBIX YPAaBHEHUU.

7 KJ1ace

Yucna u éviuucnenusn

Ksanparnbeiii kopeHb u3 uuciaa. [loHsaTtue o0 uppanMoOHaJIbHOM YHCIIE.
JlecsiTuuHble NPUOJTMKEHUS UPpPALUOHAIIBHBIX quCell. CaoiicTBa
apuPMETHUUYECKUX KBaJApaTHBIX KOpHEU u UX TIPUMEHEHHE K
OpeoOpa30BaAaHUIO YHCIIOBBIX BBIPAXKEHUN U BBIUMCICHUSIM. JleficTBUTEIbHBIC
qucia.

Crenenp € uenbpIM mnokasaresnemM €€ cBoucrBa. (CraHpapTHas 3aMlvcCh
qucia.

Anzebpauueckue eviparceHus

KBagpatHeii  TpEXUWIIEH; pPa3JIOKEHHUE  KBAJAPATHOTO TpEXWICHA Ha
MHOKHUTEH.

Anrebpanueckass ApoOb. OCHOBHOE CBOWMCTBO ajredpanydeckod apoou.
CrnoxeHue, BbIUMTAHUE, YMHOXEHHUE, JIeJICHUE aJredpandyeckux Japooeil.
PamnonanbHbie BRIpAXXESHUS U UX TPEOOpa3oBaHUeE.

Ypasnenua u nepasencmea

KBagpatHoe ypaBHeHue, ¢opmMyna KOpPHEW KBaApaTHOTO YypaBHEHUSI.
Teopema Buera. Perienne ypaBHEHMM, CBOASINXCSA K JUHEHHBIM U KBAJIPATHBIM.
[Tpocreiine npoOHO-pallMOHATbHBIE YPaBHEHUS.



I'padmueckass mHTEepnperaluss YypaBHEHHUW C JAByMsl II€PEMEHHBIMH U
CUCTEM JIMHEUHBIX YypaBHEHHUM C JAByMs nepeMeHHbIMU. [Ipumepsl pemeHus
CUCTEM HEJIMHEWHBIX YPAaBHEHUU C JIBYMs NEPEMEHHBIMU.

Penrtenue TEKCTOBBIX 3ajlauy ajlreOpanvyecKkum CHOCOOOM.

YuciioBble HEpAaBEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OTHOW MEPEMEHHOMU.
PaBHOCUBHOCTE HepaBeHCTB. JIMHENHBbIC HEPABEHCTBA C OJHOW IIEPEMEHHOU.
CucremMbl JHUHEWHBIX HEPABEHCTB C OJHOW NEPEMEHHOM.

Dyukyuu

ITonsaTne dbyskiuu. O61acTh onpesieIeHusT | MHOYKECTBO
3HayeHU QyHKuHnU. CriocoObl 3amaHust QyHKITUM.

I'paduk pyskuun. Urenue cBoMcTB pyHKIIUU 110 €€ rpaduKy.

[Ipumepsl rTpadukoB (YHKIHMHE, OTpaKAIOIIUX peajbHbIE IMPOIIECCHI.
@DyHKIMUM, OINUCHIBAIOIIME TMPSIMYH0O U  OOpaTHYIO  IPOHOPLUOHAJIbHbBIE
3aBUCUMOCTH, UX rpadpuku. OyHkuun y = X°, y = X2, y = X, Yy =lxl
I'pacduueckoe pelrlieHrne ypaBHEHUN M CUCTEM YPaBHEHUU.

8 KJIacC

Yucna u éviuucaenusn

JIeCTBUTEbHBIC YKCTIA

PanumonanbHble unciia, UppalMOHAJIBHBIEC YKCiIa, KOHEUYHbIE U OECKOHEUHBIE
JecCATUYHbIE JpoOu. MHOXKECTBO  JEUCTBUTENIBHBIX YHCEN; JI€HCTBUTEIIbHbBIE
qucia KaK OECKOHEYHEIE JecsiTUYHbIe apoOu. B3auMHO oOJHO3HA4YHOE
COOTBETCTBUE MEXKJY MHOXXECTBOM JAEHMCTBUTEIIBHBIX YHUCEI U KOOPIAWHATHOU
PAMOMU.

CpaBHEeHME [AEUCTBUTENIBHBIX  4YHCEJ, apu(pMeThdyeckue  JEHUCTBUSL C
JIEMCTBUTEIBbHBIMHU YHCIIAMM.

N3mepenust, mpuOIMKEHUs, OLEHKN

Pa3mepbl OOBEKTOB OKpPY’KAIOIIETO MHUpPA, JJIMTEIBHOCTH IIPOLIECCOB B
OKpYKAaIoIeM MHUpPE.

IIpuOnu>x€HHOEe 3HA4YE€HWE  BEJIWYMHBI, TOYHOCTb TMPUOJIUKEHUS.
Oxpyrienue ugucen. [Ipuknaka u oneHka pe3yabTaTOB BBIYMCIICHUI.

Ypasnenua u nepasencmea

VYpaBHEHUs C OXHOM NEPEMEHHOM

JInnennHoe ypaBHeHue. PenieHue ypaBHEHHU, CBOIANIUXCA K
JTMHEUHBIM.

KBanparHoe ypaBHeHue. PemeHnue ypaBHEHUM, CBOISIIIUXCA K
KBaZpaTHbIM. bukBaapatHoe ypaBHeHue. llpumepsl pemieHust ypaBHEHUU
TPETHEH U UETBEPTOU CTEICHEH PA3JIOKEHUEM HAMHOXKUTEIIN.

Pemienue napoOHO-paliMoHAIbHBIX ypaBHEHUMU. PelieHume TeKCTOBBIX
3aga4 anreOpanyeckuM METOOM.

CucreMsl ypaBHEHHI
YpaBHeHHE ¢ AByMs IepeMEHHBIMH U ero rpaduk. Pemenuecuctem AByx



JIMHEWHBIX ypaBHEHUW C JBYMs [NEpEMEHHBbIMU. PelnieHue cucrem IaByx
YpaBHEHUH, OJAHO U3 KOTOPBIX JIMHEMHOE, a ApPYyroe — BTOPOM CTEHEHH.
I'paduueckast uHTEpHIpETALIS CUCTEMbI YPABHCHUU C JIBYMS TIEPEMEHHBIMH.

Pentenne TeKCTOBBIX 3ajad ajreOpamdyecKuM CIocoOoM.

Hepasencrtaa

YucnoBble HEPABEHCTBA U UX CBOMWCTBA.

Pemenre TMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

Pemenue cucreM JIMHEMHBIX HEPABEHCTB C OJIHOM TMEPEMEHHOM.

KBanparHbie HEpaBEeHCTBA.

I'padmnueckass mHTEpPIIpETAIIMS HEPABEHCTB U CUCTEM HEPABEHCTB C
ABYMsI IEPEMEHHBIMH.

Dyuxkyuu

Ksanpatuunas pyukuus, e€ rpaduk u coiictBa. [lapabona,
KOOPAWHATHI BEPITUHBI TapadO0Ibl, OCh CHMMETPUH MMapaboJTbl.

Ipapuku dynxmmit: 'y = kx, y = kx + b, y =x/x, y = x°,y =X,y
= |x | 1 ux cBOICTBA.

Yucnoevie nocnedoeamenpbHocmu

Omnpenenenne U cocoObl 3aJaHUsl YUCIOBBIX MOCNIEN0BATEIbHOCTEH

[TonsaTue YUCIOBOU IIOCJIE€A0BATEIbHOCTH.

3a/laHueE NTOCIEI0BATEIILHOCTH PEKYPPEHTHON (opmylioit u ¢popmyJioil N-To
YJICHA.

Apudmernyeckas 1 reoMeTpuyecKas mporpeccuu

Apudmeruueckass U TeoMeTpuueckas mnporpeccur. Dopmyiabl N- TO
yjieHa apu(PMETHYECKONM M TeOMETPUYECKOW TIPOrpecCcuii, CyMMbI IIEPBBIX N
YJICHOB.

N3o00pakenre wieHOB apu(pMETUYECKOM U TEOMETPUUYECKOW TIPOTrpecCcuil
TOYKAMH HA KOOPAWHATHOM IJIOCKOCTHU. JIMHEWHBIA M DKCHOHEHIUAJIIBHBIN POCT.
CIoXHBIE TIPOLICHTHI.

IIJIAHUPYEMBIE ITPEJAMETHBIE PE3YJbTATHI OCBOEHUS PABOUEN
ITPOI'PAMMBI KYPCA
(IO TOJAMOBYYEHMUAA)

OcBoenne yuyeOHOro Kypca «AnrebOpa» Ha YpOBHE OCHOBHOIO OOIIETo
0o0pa3oBaHUsl JIOJKHO OOecleynBaTh JOCTHMIKEHUE CIEAYIOIINX MPEIMETHBIX
00pa3zoBaTeNIbHBIX PE3YyJIbTaTOB:

7 KJace

Yucna u éviuucnenusn

- BpmosHsSTE, codeTrass  yCTHbIE UM IIUCbMEHHBbIE  IPUEMBI,
apudmeTudyecKue JeUCTBUS C pallMOHAJIBHBIMU YHCIaMHU.

- HaxonuTth 3Hau€HUs YHUCIIOBBIX BBIPAXKECHUM; MPUMEHSTh Pa3HOOOpa3HbIe
CHoCcOObl U MPUEMBI BBIYMUCIIEHUS 3HAYEHUN APOOHBIX BBIPAXKEHUM, COAEpPIKAIIUX



OOBIKHOBEHHBIE U J€CITUYHBIE IPOOU.

- Ilepexoautp OT 01HON (POPMBI 3alIMCH YHCEI K APYrou (mpeoOpa3oBIBAThH
JIECSITUUHYIO JApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECITHUYHYIO, B
YaCTHOCTH B OECKOHEYHYIO ASCATUIHYIO IPOOH).

- CpaBHUBaTh U YIOPSAOYHUBATH PALMOHAIBHBIC YHCIHA.

- OKpyIJIsiITh 4mucCHA.

- BBINONHATE NPUKUIAKY M OLICHKY pe3yJibTaTa BBIYHMCIEHUU, OLICHKY
3HAYEHUUN YHCIIOBBIX BBIPAKECHUM.

- BBINOJHATE IENCTBUS CO CTENEHSIMU C HATYPAJIbHBIMU MOKA3aTEIISIMU.

- IlpuMeHsaTr NOpU3HAKU JECJIIUMMOCTH, DPA3JI0KEHUE HAa MHOXHUTEIU
HaTypaJIbHbIX YHCEII.

- Pemrate mpakTHKO-OpUEHTUPOBAHHBIE 3aJa4M, CBSI3aHHBIC C OTHOUICHUEM
BEJIWYUH, NPONOPLUMOHAIBHOCTBIO BEJIWYHUH, MNPOLIEHTAMHU; HUHTEPIIPETUPOBATH
pe3yabTaThl PEMIEHUS 3a4a4C Y4ETOM OTPAHUYEHUM, CBI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

Anzebpauueckue evipariceHus

- HMcnonwp30BaTh  ajareOpandeckyro TEPMUHOJIOTHUIO U CHUMBOIJIUKY,
MNPUMEHSATH €€ B MPOIeCCe OCBOCHUS YUeOHOTO MaTepuana.

- Haxonuth 3HadyeHusi OYKBEHHBIX BBIPAXKEHUNW TIpU  3aJaHHBIX
3HAUYCHUSAX TIEPEMEHHBIX.

- BpimonusaTe mnpeoOpa3zoBaHUsS  [EJIOTO  BBIPAXKEHUS B MHOIOYJICH
MPUBEJICHUEM TOJIOOHBIX CJaraeMbIX, paCKpbITUEM CKOOOK.

~ BBINONHATh YyMHO>KEHHWE OJHOYJICHA HAa MHOTOYWJIEH W MHOI'O4YJIeHa Ha
MHOTOYJICH, IPUMEHSITH (POPMYJIbI KBaJpaTa CYMMBbI U KBajJpaTa pa3HOCTH.

~ OcyuiecTBISITh PA3JI0KEHUE MHOTOYJICHOB HAa MHOMXHUTEIU C MOMOIIbIO
BBIHECEHHUsS 3a CKOOKHM OOIIEero MHOXHUTENS, TPYINIUPOBKU cllaraeMbIX,
npuMeHeHus: (GOopPMYJT COKPAIIEHHOTO YMHOXKEHHUS.

- IlpumensaTs npeoOpa3oBaHUsT MHOTOWICHOB JUISI PEHICHUS Pa3IAYHBIX
3ajJa4 U3 MaTeMaTUKH, CMEXKHBIX MPEJIMETOB, U3 pEalbHOU TPaKTUKU.

- Hcnonp30BaTh CBOWCTBA CTEIIEHEM C HATypPaJbHBIMM MOKA3aTEIISIMU IS
mpeoOpa3oBaHUsl BBIPAXKCHHUM.

Ypasnenua u nepasencmea

- Pematp nmMHElHBIE ypaBHEHHUST C OJHOM MNEPEMEHHOM, NPUMEHSS
NpaBujia IEPEX0oJa OT HCXOAHOTO YpPaBHEHHUS K PABHOCHIBHOMY emMy.
[TpoBepsATh, SBISETCS JIM YMUCIO KOPHEM YPAaBHEHWUS.

- Ilpumenste rpadudyecKkue METOJbl TPH PEHICHUU JUHEHWHBIX
YPABHEHHUHU U UX CUCTEM.

- IlogOGupaTth TipuMepbl Map YUCEN, SIBJSIONIUXCS PEIICHUEM JIMHEHHOTO
YpPaBHEHHUS C ABYMSI EPEMEHHBIMU.

- CTpouTh B KOOPJIMHATHOM IUIOCKOCTH TpauK JIMHEHHOTO ypaBHEHHS C
JNIByMsI TIEPEMEHHBIMHU; MOJIb3YSICh T'pa@UKOM, MPUBOJUTHL MNPUMEPHI PEIICHUS
YpPaBHEHUS.



- Pemate cucremsl IBYX JIMHEUHBIX YpaBHEHUU C JIBYyMsI
IIEPEMEHHBIMH, B TOM 4HCJIE Ipa)UUECKHU.

- CocTaBiaTh M pellaTh JUHENHOE YPAaBHEHUE WJIM CHUCTEMY JIMHEWHBIX
YpPaBHEHUH II0  yCJIOBHUIO  3aJayd, HWHTEPOPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4M IOJIYYEHHBIN PE3yJIbTaT.

Koopounamuer u cpagpuxu. @yukyuu

- N3o0paxaTe Ha KOOPAMHATHOW TIPSIMOM TOYKHU, COOTBETCTBYIOIIHE
3aJIlaHHBIM KOOpAWHATaM, JIy4Yd, OTPE3KH, HMHTEPBAJbI; 3aMHUCHIBATH YHCJIOBBIE
IIPOMEXYTKHU Ha alNreOpandyeckoM si3bIKE.

- OTMeuaTh B KOOPAUHATHOM IUIOCKOCTH TOYKM MO 33aJaHHBIM KOOPAMHATaM;
CcTpouTh rpaduku TuHEHHBIX yHKIMNH. CTpouTh rpaduk PyHKIUU Y = [x|.

- OmnuceiBaTh C MOMOIIBIO (PYHKIIMH H3BECTHBIE 3aBUCHUMOCTU MEXKIY
BE€JIMYMHAMM: CKOPOCTbh, BPEMsI, PACCTOSIHUE; LI€HA, KOJINYECTBO, CTOUMOCTBD;
MPOU3BOJAUTEIBHOCTb, BpEMsI, 00bEM PaOOTHI.

- HaxoauTth 3HaueHue (PyHKIIUU 110 3HAYEHUIO €€ apryMeEHTa.

- Ilonnmartse rpaduyeckuii cnocod NpeacTaBICHUs U aHaau3a UHOpMaIuu;
M3BJIEKaTb W  HUHTEPHPETUPOBATH HUHPOpPMAIMI0O U3 T'padUKOB peabHBIX
MPOLECCOB U 3aBUCUMOCTEM.

8 KJIace

Yucna u évtuucnenusn

- HMcrnonp30BaTh HAYAJIIBHBIE NPEACTABICHUS O MHOYKECTBE JAEHCTBUTEIBbHBIX
4yucell JJIsI CPAaBHEHUS, OKPYIJIEHUsS W  BBIYMCICHUU; n300paxarhb
JICUCTBATENBHBIE YHMCIA TOYKAMHU Ha KOOPAWHATHOM IIPSIMOM.

- IlpumensaTs noHsiTue apu(PMETHYECKOrO KBaJIpaTHOTO KOPHS; HAXOIAUTh
KBaJ[paTHbIE KOPHHU, HUCHOJb3Ysl MNPU HEOOXOJAUMOCTH KaJIbKYJIATOP; BBIIOJHSTH
NpeoO0pa3oBaHUsl BBIPAKEHUM, COJEep)KAlIUX KBaJApaTHbIE KOPHU, HCIOIb3YS
CBOMCTBA KOPHEM.

- HWcnonp3oBaTh 3anKcy OOJIBIINX U MaJbIX YUCEJ C MOMOIIBIO TECITUYHBIX
npobeit u crenienent uncia 10.

Anzebpauueckue evipariceHus

- IIpyuMEHSATh NOHSITHE CTENEHU C ILEJIbIM  [OKa3aTEJIEM, BBINIOJHSITH
npeoOpa3oBaHusl BBIPAXKECHUN, COJIEPXKAIUX CTETIEHU C LEJILIM MOKa3aTeIeM.

- BpImoasaTs TOKJIECTBEHHBIE mpeoOpa3oBaHUs panroHaIbHBIX
BBIPAKECHU U Ha OCHOBE NpaBUJl JICUCTBUM HaJ MHOTOWJIeHaAMU W
anreOpandecKuMu APOOSIMU.

- PackiansiBaTh KBaApaTHBIU TPEXUIIEH HA MHOYXKHUTEIIH.

- IlpumeHsTh npeoOpa3zoBaHUs BBIpaKCHUU JUIs peunreHus
pa3IMYHBIX 3aJ1a4 U3 MATEMAaTUKU, CMEKHBIX IIPEAMETOB, U3 PEAJIbHOU IIPAKTUKU.

Ypasnenua u nepasencmea

- Pemilate nuHeNMHbIE, KBaJpaTHBIE YPABHECHHUS W PaALlUOHAIIBHBIC
YpaBHEHHUSI, CBOJSIIHUECS K HHUM, CHCTEMbI JIBYX YpPaBHEHUU C JABYyMs
NEPEMEHHBIMH.



- IlpoBoanuTe mnpocTEHIINE WCCICOAOBAHUSA YPABHEHUHW U CHCTEM
YpaBHEHUN, B TOM YHCJI€ C NPUMEHEHHEM IrpadHUUECKUX IPEACTABICHUN
(ycTaHaBnuBaTh, UMEET JIU YpPaBHEHHE WM CUCTEMaA YpPaBHEHUM pEIICHUS,
€CJIU UMEET, TO CKOJIBKO, U TIp.).

- IlepexoauTh OT CIOBECHOM (DOPMYIHUPOBKH 3a/1auM K €€ anredpandeckoi
MOJIEJIM C TIOMOIIBIO COCTaBJICHUSI YPAaBHEHUS WA CHUCTEMbl ypPaBHEHUM,
WHTEPIIPETUPOBATL B COOTBETCTBMM C KOHTEKCTOM 33aJa4Md IOJIyYECHHBIN
pe3yJibTar.

- IIpruMeHATH, CBOWCTBAa YMCIIOBBIX HEPABEHCTB JUII CPABHEHUS, OLICHKU;
pelarh JIMHEHWHbIE HEPAaBEHCTBA C OJHOM MEPEMEHHOM M UX CHUCTEMBI; JaBaTh
rpauyYecKy0 WUIIOCTPAIlUI0O MHOXKECTBa pEIICHUH HEepaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

Dyukyuu

- [TonumaTes U uCHONB30BaTh (QYHKIIMOHAIBbHBIE ITIOHSTHS U SI3BIK
(TepMHUHBI, CUMBOJIWYECKHUE OOO3HAYEHUs); OMNPENEIIsITh 3HAUY€HHUE (PYHKIUU
10 3HAYEHUIO apryMEHTa; OIPEJEIsATh CBOMCTBA (PYHKIMHU IO €€ rpaduky.

- Ctpouth rpaduku 3ieMeHTapHbIX QyHKIuMi Buga Y =K/X, y = X,

Yy =X,y = X, Y = |x|; onACBIBaTh CBOMCTBA YHCIOBOM (DYHKIIUH I10 €&
rpaduky.

9 KJI1acC

Yucna u éviuucaenusn

- CpaBHUBAaTh M YHNOPSIAOYMBATH pPAMOHAIBHBIE W UPPALMOHAIBHBIC
yucIa.

- Bemonusate apudmernydeckue JICUCTBUS € pallMOHAJIbHBIMU
4yycJiaMHU, codeTass yCTHbIE W NHUCbBMEHHBIE  HOPUEMBI, BBIIIOJHSITH
BBIYUCJICHUSI C UPPALMOHAIBHBIMU YHCIIAMU.

- HaxoauThk 3HaueHHs CTENEHEW C LEeJbIMHM MOKa3aTelasiMu U
KOPHEW; BBIYUCIATh 3HAUYEHUSI YHUCIIOBBIX BBIPAXKECHUM.

- OKpyrisitTb ~ AEUCTBUTEIBHBIE  YWCJIA,  BBIOOJHATH  NPUKUIKY
pe3yibTata BBIUYUCICHUM, OLEHKY YHUCJIOBBIX BBIPAKCHUU.

Ypaeueuu;l U Hepaeencmea

- Pemrate nuHelHbIE N KBagpaTHBIE YPABHEHUsI, YPAaBHECHMS,
CBOJSIIIIUECS] K HUM, TPOCTEHIINE APOOHO-pallMOHATIbHbIE YPaBHEHUSI.

- Pemiare cucremMbl ABYX JIMHEUMHBIX YPaBHEHUH C  JABYyMs
HNEPEMEHHBIMU U CHUCTEMBI ABYX YPAaBHEHUU, B KOTOPBIX OAHO YPaBHEHHE HE
SIBJISIETCS] JINHECUHBIM.

- Pemates TekcTOBBIC 3a/1auu  aireOpandecKUM CHOCOOOM C MOMOIIbIO
COCTaBJICHUS yYpaBHEHMUS 150205 CUCTEMBI  JBYX YpPaBHEHUH C JByMsS
IIEPEMEHHBIMHU.

- I[IpoBoanTh OpOCTEUIIME HCCIEAOBAHUS YPAaBHEHHUU U CHUCTEM
ypaBHEHHUN, B TOM YHCJE€ C IMPUMEHEHUEM TIpaUUIECKUX MNPEJICTABICHUMN
(ycTaHaBiIuBaTh, UMEET JIU YpPaBHEHHUE HJIM CUCTEMA YpPaBHECHUUN pEIIICHUS,



€CJIM UMEET, TO CKOJIBKO, U IIp.).

- Pemiate cucTteMbl JHUHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOIIME KBAJIpaTHOE HEPABEHCTBO; H300pakaTh PEIICHHUE CHUCTEMBI
HEpPaBEHCTB Ha YHCJIOBOW OPSIMON, 3alUChIBaTh pPEIICHHE C MOMOIIbIO
CUMBOJIOB.

- Hcnonb3oBaTh HEpaBEHCTBA IIPU PEIICHUU PA3JIMUHBIX 3aj1ad.

DynKyuu
- Pacnosnasats byHKIIIN N3y4YE€HHBIX BUJIOB. IToxa3biBaTh
CXEMAaTUYECKU PaACHOJIO)KEHUE Ha KOOPAWHATHOM IJIOCKOCTHU rpaukoB (yHKUIUN

Buga: y = kx, y = kx + b, y=Kx, y = ax2+bx+c,y=x3,y=ﬁ<,y=|x|B
3aBHCHMOCTHU OT 3HAaYCHUM KOG (GUIIMECHTOB; ONMUCHIBATh CBOMCTBA (YHKIIUH.

- Crpouth uU H300pakaTh CXEMATHYECKH TIpadUKd KBagpaTHUIHBIX
(pyHKIIU, ONTUCHIBATHh CBOMCTBA KBAJIPATUYHBIX (PYHKIIHUN MO UX rpadukam.

- PacnoznaBate  kBazpatuuHylo  QyHKIuo 1o  ¢opmyle,
OPUBOJUTH IIPUMEPHI KBAJAPATHYHBIX (PYHKIIMU U3 peajbHOW IKU3HH,
(pusuku, reomeTpuu.

Apugpmemuueckan u ceomempuyeckan npozpeccuu

- Pacno3naBath apu@METHUYECKYI0O HW T'€OMETPUUYECKYIO MPOTPECCUU
MpU pa3HBIX CrocoOax 3aJIaHusl.

- BbITIOTHATE BBIYMCIIEHUST C HCHOOJIb30BaHUEM (opMysl N-ro ujeHa
apu(PMeTHUYEeCKOH U Te€OMETPUUYECKON TPOTrpecCuil, CyMMBbI NEPBBIX N UICHOB.

- N3oOpaxkaTh 4ieHbl MOCEI0BAaTeIbHOCTH TOYKaMU Ha KOOPJAUHATHOM
IJIOCKOCTH.

- Pemrate 3anmaum, CBSI3aHHBIE C YUCIOBBIMU
MOCJEAOBATEIbHOCTSAMH, B TOM YHCJI€ 3aJladyd U3 peajlbHOM KU3HU (C
HCITIOJIb30BAaHUEM KaJIbKYJIATOPa, MUMPOBBIX TEXHOJIOTUH).

PABOYAA ITPOI'PAMMA YUYEBHOI'O KYPCA «I'EOMETPHUA». 7-9 KJIACCBI
LEJIN N3YUEHNSA YUEBHOI'O KYPCA

«MaremMaTtuky YK€ 3aréM YYUThb HaJA0, YTO OHa YM B IIOPSAOK

OPUBOJUTY», — IIMCAJ BEJIUKUW PYCCKHM yueHbld Muxann BacuiabeBuu
JlomoHOCOB. I B ATOM COCTOUT OJHA U3 JABYX lIieJieil 00y4YEHHUs] TEOMETPUM KaK
COCTaBHOM 4YacTH MATEMAaTUKHA B IKOJEe. OTOM LEJIM COOTBETCTBYET

JoKa3zarenbHas JIMHUA IIpenojaBaHusi reomeTpuu. Crenays MNpeacTaBICHHOU
paboueil mporpamme, HadyMHasl C CEIbBMOIO Kjlacca Ha YpPOKax I'€OMETpHUH
OOyYaromuiicss y4YuTCs OPOBOJAMUTH JOKa3aTeJIbHbIE pPacCyXAE€HHUSI, CTPOUTH
JIOTUYECKHE YMO3AKIIIOUEHHUS], TOKA3bIBATh UICTUHHBIE YTBEPKIACHUS U CTPOUTH
KOHTPIIPUMEPHBI K JIOKHBIM, HPOBOAUTH PACCYXKICHUS «OT IIPOTUBHOTOY,
OTJIMYaTh CBOMCTBaA OT IMPU3HAKOB, (POPMYIMPOBATH OOpaTHBIE YTBEPKIACHUS.
Y4YeHUK, OBJAQJEBIINNA HCKYCCTBOM paccCyXJaTb, OyJeT MNPUMEHSTh €ro U B



okpyxkarouieit ku3Hu. Kak mmcan reomerp u nexaror Hrops denopoBuu
HIapeIiruH, «JIrOABMH, MOHUMAIOIIMMH, YTO TAaKOE€ JO0KAa3aTEJIbCTBO, TPYJAHO U
JlaYKe  HEBO3MOXKHO  MaHUNyJupoBaTh». WM B 3TOM  COCTOUT  Ba)XHOE
BOCIIMTATEJIPHOE 3HAUYEHHUE M3YUYEHUs TI€OMETPUHU, NpUCyIlIEe HMEHHO
OTE€YECTBEHHONW MaTeMaTU4YecKol Ikoyie. BMecTte ¢ TeM aBTOpbHI IMpOrpamMMbl
OpeIoCTepeTraloT YYHTEdass OT U3JuImHero @dopmanm3ma, OCOOEHHO B
OTHOIIIEHUU HayalJl U1 OCHOBaHUU reomerpuun. @panny3ckuii marematuk Kan
Jlbe1oHHE mO ATOMY HOBOJY BbICKa3ajicsl Tak: «UTo KacaeTcsi JEIUKATHOU
MpoOJIeMbl BBEJICHUS «aKCUOM», TO MHE Ka)XE€TCsl, YTO Ha TIIepBBIX MOOpax
HY>XHO BOOOIIlE u30eratb MOPOU3ZHOCUTH caMoO 3TO cioBo. C apyroi xe
CTOPOHBI, HE CIEAYyEeT YIIyCKaTh HHU OJHOW BO3MOXXHOCTH HaBaTh ITPUMEPHI
JIOTUYECKUX 3aKJIIOYEHUN, KOTOpbIC Kyjia B OOJbIIIEeH Mepe, UeM HUJIesT aKCHUOM,
SIBJITIOTCST WUCTHHHBIMU W CAWHCTBCHHBIMH JIBUTATCISIMH MaTEMaTHYCCKOTO
MBIIIIJICHUSD.

Bropo# nesnpro nu3ydeHUsi TEOMETPUM  SIBJISIETCA HCHOJb30BaHUE €€ KakK
WHCTPYMEHTA MPU PEIICHUN KaK MaTeMaTUYECKUX, TaK U MPAKTUUYECKUX 3a/1a4,
BCTPEYAIOIINXCSI B pealbHOM KHU3HU. OKOHUYMBIIUU KypC TE€OMETPUU
HIKOJIbHUK JOJIKEH OBITh B COCTOSIHUU ONPEICINTh T€OMETPHUUECKYIO QUrypy,
onucaTh CJIOBaMHM JIaHHBIM YepTEX WIM PUCYHOK, HAWTH oAb
3€MEJIbHOI'O YYacTKa, paccuuTaTh HEOOXOJAMMYIO JUIMHY OIITOBOJIOKOHHOTO
Kabessi uiIu TpeOyeMble pa3Mepbl Trapaxka i aBTOMOOWIsS. OTOMY
COOTBETCTBYET BTOpasi, BBIYUCIUTEIbHAS JIMHUS B HW3YyUYCHUH T€OMETPHUHU B
mkose. JlanHas TpakTUYecKas JUHUS SBJISIETCS HE MEHEee BaXKHOU, YeM
nepsasi. Emé Ilmaton mpeanuckiBan, 4yToObl «rpaxaaHe lIpexkpacHoro ropoja
HU B KOEM CJIy4yae HE€ OCTaBJSIJIM I€OMETPHUIO, BE€Ib HEMAJOBAXKHO  JaxKe
noboyHoe €€ NpUMEHEHHE — B BOGHHOM JI€JI€ Jia, BOPOYEM, M BO BCEX HayKax
— JUISL JIy4IIIETO WX YCBOCHUS: MBI BeIb 3HAEM, Kakas OECKOHEUHasi pa3HuIla
CYLIECTBYET MEXIY YEJIOBEKOM IMPHUYACTHBIM K TEOMETPUU U HENPUYACTHBIM.
JUiss ~ 3TOro  y4uTento PpEeKOMEHAYeTCs MoadupaTh 3aJadyd MPaKTHYECKOIro
XapakTepa JJisl pacCMaTpUBae€MbIX TE€M, YUUTh JAETEH CTPOUTh MaTEeMaTHYECKHUE
MOJIEIN  PEAJIbHBIX  JKU3HEHHBIX CUTyalUld, NOpPOBOJAUTH  BBIYMCICHUS U

OLICHHUBATh aJIeKBaTHOCTb IIOJIy4YEHHOI'O0  pe3yJibTara. Kpaitne BaxxHO
NOAYEPKUBATh CBA3M TEOMETPUM C JAPYTMMH IIPpEeAMETAMH, MOTHUBHPOBATH
HCIOJIb30BAaTh OIpeneIeHUs reOMETPUUECKUX buryp u NOHATHH,

ACMOHCTPHUPOBATE IPUMCHCHHNC ITOJTYUYCHHBIX YMCHI/Iﬁ B (1)I/I3I/IKC U TEXHUKE. DOTH
CBsA3M Haumbojiee SPKO BHUAHBI B Temax «Bektope», «TpuroHomerpudeckue
cooTHoIIeHUs», «MeToa koopauHat» u «Teopema Iludaropar.

B 3akmroueHue conniéMcsi Ha BEJIHMKOTO MaTeMaTHukKa U acTpoHOMa HNoranna
Kemnepa, 4To0On1 emé pa3 mog4epKHYTh U METanpeIMETHOE, U BOCITUTATEIIHLHOE
sHaueHue reomeTpur: “Geometria una et aeterna est in mente Dei refulgens:
cuius consortium hominibus tributum inter causas est, cur homo sit imago
Dei”.



MECTO VYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CornacHo ywyebHOoMy MmiaHy B /—9 kjaccax u3ydaeTcsi y4eOHBIH Kypc
«["eomeTpus», KOTOPBIHA BKIIIOYAET CIEAYIOIINE OCHOBHBIE PA3/Eiibl COJCPKAHUS:
«['eomerpuueckne QGuUrypsl U UX CBOUCTBa», «M3MepeHHEe TeOMEeTPUUYECCKUX
BEJIMYMUH», a TaKXke «/lekapTOBBl KOOpJWHATHl Ha IJIOCKOCTH», «BekTopni»,
«JIBmxenus minockoctu» u «lIpeodpazoBanust mogo0OUsD.

VY4yeOHbId MmiaH IpeaycMaTpuBaeT H3YUYEHHE T€OMETpUM Ha 0a30BOM
YPOBHE, UCXO/Isl U3 HE MEHee 68 yueOHbIX 4acoB B y4eOHOM TOay, BCEro 3a TpH
rojga oOyuenuss — He MeHee 204 4dacos.

COJAEPXKXAHHME YYEBHOI'O KYPCA (I10 I'OAAM OBYUYEHMUAA)
7 KJIacc

HagansHble nmoHsATHUs reoMerpuu. Touka, Ipsimasi, OTPE30K, JIyd. YTOJI.
Bunsl yrioB. BeprTukanbHblE UM CMEXKHBIE  yIuibl. buccexkrpuca yria.
Jlomanass, wmHOrOoyroapHuk. IlapammenbHOCTE W NEPHEHAUKYIISAPHOCTH
HPSAMBIX.

Cummerpuunble (Qurypsl. OCHOBHBIE CBOWMCTBAa OCEBOW CUMMETPUHU.
I[IpuMmepsl cummeTpun B OKpyXxawomeM Mupe. OCHOBHBIE IIOCTPOEHUS C
OOMOINBIO MHUPKYJsT W JuHEMKu. TpeyroapHuk. Bpicora, wmennana,
OuccekTpuca, UX CBOWCTBA.

PaBHOOenpeHHBIII ¥  PaBHOCTOPOHHUM  TpeyrojbHUKU. HepaBeHcTBO
TPEYTOJIbHUKA.

CpolicTBa W TNpPU3HAKU PABHOOEJIPEHHOIO TPEYTrOJIbHUKA.

IIpn3Haku paBeHCTBaA TPEYrOJBHUKOB.

CpoiicTBa M MOPHU3HAKM HOapajuiedabHbBIX NpsAMbIX. CymMma yTJjioOB
TpeyrojJbHUKA. BHENIHUE yTiibl TPEyrOJbHUKA.

IIpsiMmoyrosibHbIN TpeyrojbHUK. CBONMCTBO MeEIHaHbl MPSIMOYTOJIBHOTO
TPEYroJIbHUKA, NOpPOBEAEHHOW K runoreHys3e. IlpusHakum  paBeHcTBa
OPSAMOYTOJIBHBIX TPEYTOJIbHUKOB. lIpsIMOYTrOJIbHBIN TPEYrOJbHUK C YIJIOM B
30°.

HepaBeHncTBa B reoMeTprUn: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO
O JJIMHE JIOMaHOM, TeopemMa O OoablleM yrjie W OoJblledl CTOpPOHE
TpeyroabHUuka. Ilepnenaukynsip 1 HakJIOHHAas.

I'eomerpuueckoe mecTto TO4YeK. buccekrpuca yria U CEpEeAUHHBIN
HEPIICHAUKYJIAP K OTPE3KY KaK N€OMETPUUECKHE MECTA TOYEK.

OKpy>KHOCTh U KpyI, XOpJda W AuaMeTp, HuX cBoWcTBa. BzanmmHoe
pAacIiOIOKEHUE OKpPYKHOCTH U npsaMon. KacarenpHas w  cekymas K
OKpy>KHOCTHU. OKpY’>KHOCTh, BOMCaHHas B yrojl. BnimcanHass U onucaHHas
OKPY>KHOCTH TPEYTrOJIbHUKA.

8 KJ1acc

YerpipéxyronbHuku. llapamnenorpaMmmM, €ro OpU3HAaKM W CBOMCTBA.
YacTHble ciiydyau MapajiejiorpaMMoOB (ODPsSIMOYTOJBHUK, POMO, KBaJIpaT), HX



NpU3HAKU H cCBoMcTBa. Tparienusi, paBHOOOKasi Tpareius, €€ CBOMCTBa U
npu3Haku. [IpsiMmoyronbHasl Tparneuus.

Meron ynBoenusi meauansl. LlenTtpanbHas cumMmerpus. Teopema dasneca u
TEopeMa O MPOINOPIUOHAIBHBIX OTPE3KAX.

Cpennue JUHUM TPEyroJbHUKA U Tpaneuuu. [{leHTp macc TpeyroJibHUKA.

I[lomobue TpeyrompHUKOB, kKodhdumueHT mnomoowus. I[lpusnaku momoOums
TpeyroiabHUKOB. [IpuMenenne nogoous npu pelieHuu NpakTUYeCKUX 3ajad.

CpoiicTBa 1UIOHIAZIc reoMeTpuueckux duryp. Dopmynbl IiIs
Iolaau TpeyroJibHUKA, IapajuiejiorpamMmMa, pomba W Tpaleluu.
OTHoIeHue rioniaae moao0HBIX QUTYP.

Bperuucnenne r1momaner TPEYroJbHHUKOB W MHOTOYTOJIBHUKOB Ha
KJIeT4aTol OGymare.

Teopema Iludaropa. I[Ipumenenue treopemsl [ludaropa nmpu pereHuun
OpPaKTUYECKHUX 3aaad.

CHuHyC, KOCUHYC, TAHT'€HC OCTPOTO yTIJja MNPSAMOYTrOJBbHOIO TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXJECTBO. TpuUroHOMeTprudeckue Q(yHKIUU
yrioB B 30°, 45° u 60°.

BnucanHble U IEHTpaJbHBIE YIJIBI, YTOJI MEXKY KacaTeJIbHOW U XOPJIOH.
Vrael MexXxay XopdaMu M CeKyluMH. BrucaHHble ¢ ONUCAHHBIC
4eThIPEXYTOJILHUKA. B3auMHOEe pacnonokeHue IABYX OKpykHocTeh. Kacanue
OKpy:xkHOCTeU. OO11IMe KacaTeIbHbIE K JIBYM OKPY>XHOCTSIM.

9 knacc

Cunyc, xocuHyc, TanreHic yrimoB or O mo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKJAECTBO. DOPMYINIbI PUBEACHUS.

Pemienne tpeyrompHUKOB. TeopemMa KOCHHYCOB W Te€OpeMa CHUHYCOB.
Pemenue mnpakTudyeckux 3amad C MCIOJb30BAHUEM TEOPEMbl KOCHUHYCOB WU
TEOPEMBI CUHYCOB.

IIpeobpazoBanne momoOus. [logobue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NPOU3BENEHUM OTPE3KOB XOpPA, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYIMX, TeopeMa O KBaJpaTe KacaTeJIbHOMU.

Bektop, namuHa (MOAyJib) BEKTOpa, COHAIIPAaBIE€HHBIE BEKTOPBI,
OPOTUBOIOJOKHO HAIPaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpallMyd HaJ BEKTOpaMu. PasznoxeHue BekTOopa no
JIBYM HEKOJUIMHeapHbIM BekTopaM. Koopaunatel BekTopa. CkajsipHoe
OPOU3BENECHUE BEKTOPOB, IPUMEHEHUE IS HAXOXKXAEHUS NJIMH U YTJIOB.

JlekapToBBI KOOpAMHATBHI Ha IUIOCKOCTU. YPaBHEHUS TMPSIMOHU U
OKPY>XHOCTH B KOOpAMHATAX, IIEPECEUYECHHUE OKPYKHOCTEH U MNPSIMBIX.
Meroa KOOpAMHAT U €0 IPUMEHEHHUE.

[IpaBunbHBIE MHOTOYrOonbHUKM. JlnmmHa oOkxkpykHocTH. I'panycHas u
paauaHHasi Mepa yrijia, BBIUMCIEHUE JJIUH OyTr oKpykKHocTel. [Inomane kpyra,
CEKTOpa, CErMEHTA.

JIBU>KE€HUS TINIOCKOCTH M BHYTPEHHUE CUMMETPUHU PUTYD (37IEMEHTapHbIE



npeacrtasiieHus). [lapamnensHbiil iepeHoc. [ToBopoT.

IUIAHAPYEMBIE TIPEJMETHBIE PE3YJILTATEI OCBOEHHSI PABOYE
IMPOTPAMMBI KYPCA
(TI0 TOJIAM OBYUYEHMS)

OcBoenne yueOHOro Kypca «l'eoMeTpusi» Ha ypOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHHsl JOJDKHO oOOecIeunBaTh JOCTHXKCHHE CIICAYIOMINX MPEIMETHBIX
00pa3oBaTENbHBIX PE3yJIbTATOB:

7 KJacce

1. Pacno3HaBaTh M3y4y€HHBIE TEOMETPUUECKUE (PUTYPBI, ONPEACIIATh UX
B3aMMHOE PAaCIIOJIOKEHHUE, H300pakaTb I€OMETpUYECKUE (UTYPBI; BBIIOJHSTH
YEpTEXKU 10 YCIOBHUIO 3aladu. M3MepsTep JMHEHWHBIE W YIJIOBBIE BEJIWYUHBI.
Pemare 3amaun Ha BBIUMCIIEHUE JUIMH OTPE3KOB M BEJIIMYUH YIJIOB.

2. Jenate rpyOyI0 OLIEHKY JIMHEWHBIX U YTIJIOBBIX BEJIUYUH MNPEIMETOB B
peajibHOM KU3HHM, pa3MEpOB IMPUPOJHBIX OOBEKTOB. Pa3nnuarh pazmepnl 3TUX
OOBEKTOB I10 MOPSIJIKY BEJTUYUHBI.

3 CTpouTh YEpTEXKHU K TIEOMETPUYECKUM 3aqadaM.

4. [Tonp30BaThCA NpU3HAKAMU PABEHCTBA TPEYTOJBbHUKOB, MCIOJIB30BATh
MPU3HAKU U CBOMCTBA paBHOOEJAPEHHBIX TPEYTOJIbHUKOB IIPU PELIEHUH 3a7ad.

5. IIpoBoauTe  JOTMYECKHE  PACCYXKIEHUS  C  HCHOJIb30BAaHUEM
TE€OMETPUUECKNX TEOPEM.

6. ITonb30BaTbCA IIpU3HAKAMU paBeHCTBa NPAMOYTOJBHBIX
TPEYTOJIBHUKOB,  CBOMCTBOM  MEJWaHbl, IIPOBEAEHHOM K  THUIIOTEHY3€E
NPAMOYTOJBHOTO TPEYTOJbHUKA, B PEIIEHUU F€OMETPUYECKUX 3a/1a4.

7. OmnpenensaTe NapajuieIbHOCTh MPSIMBIX C IMOMOIIBIO YTJIOB, KOTOPHIE

oOpaszyeT ¢ HUMHU cekymias. OnpeaensiTe MapaieIbHOCTh TPSIMBIX C TTOMOIIBIO
paBEHCTBA PACCTOSIHUM OT TOYEK OJHOMW MPSIMOU OO TOYEK APYTrOW HPSIMOMU.

8. Pemartes 3amaum Ha kieTyaToil Oymare.

9. [IpoBOAUTH BBIUMCIIEHUSI W HAXOJWUTh YHCJIOBBIE W OYKBEHHBIC
3HA4YCHMs YIJIOB B TE€OMETPHUYECKHUX 3aJadyax C HCIOJb30BAHUEM CYMMbI YIJIOB
TPEYTOJILHUKOB M MHOTIOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBLIX IIpU
IIEPECEUYEHNM ABYX IlapajUIeJIbHBIX MPSIMbBIX CeKyllerd. Pemrare npakTtuyeckue
3a7]a4y HA HaXOXXJAEHUE YTJIOB.

10. Bnagere 1OHATHMEM  TE€OMETPUYECKOTO MeECTa TOYEK. YMETh
OTIPEJNICIISITh OUCCEeKTPUCY YyIJia U CEPEAUHHBIN MEePIEHAUKYJSP K OT- PE3KY
KaK T€OMETPUYECKHE MECTa TOYEK.

11. DopMyJIMPOBATh ONPEJCICHUS OKPYXXHOCTH UM Kpyra, XOopAbl U
JIMaMeTpa OKPYKHOCTH, NOJb30BATHCI HMX CBOUCTBAMHU. Y METh IPUMEHSTH ITHU
CBOMCTBA IpHU PEUICHUU 3ajiady.

12. Bnaners MHHOHIATHUEM OIMUCAaHHOU OKOJIO TpEyYTrOJIbHUKA
OKPY>KHOCTHU, YMETh HaxoauTh €& 1eHTp. [lonp3oBarbesa pakrtamMu o TOM,
4TO OMCCEKTPHCHI YIJIOB TPEYTOJIbHUKA IMEePECEeKarOTCs B OAHOW TOYKE, U O



TOM, 4YTO CEpPEAMHHBIC IEPHEHAUKYISIppI K  CTOPOHAM TpPEYTOJIbHUKA
IIEPECEKAIOTCA B OAHOM TOYKE.

13. Biazerp NOHSITHEM KacaTelbHOW K OKPYYKHOCTH, MOJIb30BaThCS
TEOPEMOU O MEPHNEHAMKYJISIPHOCTHU KAacaTEeIbHOU U paanyca, IIPOBEAEHHOIO K
TOYKE KacaHUs.

14, Ilonp30BaTbCs HpOCT@I\/’[IHI/IMI/I IrCcOMCTPUICCKHUMHU
HCPAaBCHCTBAMH, ITIOHUMATb HX HpaKTPI‘IeCKI/Iﬁ CMBICIJI.
15. HpOBOI[I/ITI) OCHOBHBIC TCOMCTPHYCCKHUC ITOCTPOCHUA C ITIOMOIIIBIO

LUPKYJISI U JIMHEUKHU.

8 KJ1acc

1. PacriosHaBaTh  OCHOBHBIC  BHJBI  YETBIPEXYTOJIBHUKOB,  HX
AJICMCHTBI, MOJIb30BaThCsA WX CBOWCTBAMH MPH PCIICHHUH TI'€OMETPUUYCCKUX
3aaad.

2. I[IpuMeHsATH CBOMCTBA TOYKH TEPECECUYCHUS MEIUAH TPECYTrOJIbHUKA
(ueHTpa Macc) B pelICHUHU 3ajiady.
3. Brmagets moHsiTHEM CpemHEW JIMHUM TPEYroJIbHUKA W Tparernuu,

NPUMEHATh MX CBOWCTBA IIPU PEIIEHUHM I€OMETpUUYECKHUX 3anad. llomp3oBarbes
Teopemont dajieca U TEOPEMOU O MPONOPLHUOHAIBHBIX OTpPE3KaX, MIPUMEHSITH
WX JUI PELICHUS NIPAaKTUYECKUX 3a/a4.

4, [IpumensaTy OpU3HAKUM MOAOOUST TPEYTrOJBHUKOB B  PEIICHUU
reOMETPUYECKUX 3ajad.
5. ITonb3oBatbcsa Teopemoit [ludaropa ajs penieHuss reOMEeTpUIECKUX U

npakTudeckux 3anad. CTpouTh MATEMAaTUYECKYH) MOJAEIb B NOPAKTUYECKUX
3a7a4yax, CaMOCTOSITEJIbHO JIeJlaThb 4YEepTEX M HAXOAUTh COOTBETCTBYIOIIME
JUTAHBIL.

6. Bnagerer moHATHAMHU CHHYyCa, KOCMHYCa M TaHI€HCAa OCTpPOro yria
NPSIMOYTOJBHOTO TpPeyrojabHUKa. [101630BaTHECS P TUMHU NOHSITUSIMU IS PELICHUS
MPAKTUYECKUX 3aJady.

7. Bpuucaare (pa3iuyHbIMKA CcOOCOOaMM) IUIOLIAJb TPEYTrOJbHHUKA U
TI0Iaax MHOTOYTOJIbHBIX dburyp (mome3ysich, TrAe HEOOXOIUMO,
KaJIbKyJIATOpOM). [IpuMeHsITh MoayyeHHbIE YMEHUS B NIPAKTUYECKUX 3aJadax.

8. Brnagerp  OOHSTHSAMH  BIHCAHHOTO W I[EHTPAJIBLHOTO  yIJa,

HUCITIOJIB30BaTh TCOPCMbI O BIIMCAHHBIX yIJIaX, yrjiax MCKAY XOpIdaMH (CeKyH_[I/IMI/I)
H yIJIC MCKIY KacaTeJIbHOM H XOp)IOﬁ opu pCICHUHU ITCOMCTPHUYCCKUX 3aaa4.

9. Bnagerr moHsITHEM  ONMMCAHHOTO  YETBIPEXYTOJbHUKA, NPUMEHATH
CBOMCTBA OIIMCAHHOI'O YETHIPEXYTOJIbHUKA IIPU PEIICHUMN 3aj1ad4.

10. IlpuMeHSATH TOJIYydSeHHBIC 3HAHUS HA TMPAKTUKE — CTPOUTH
MaTeMaTHYeCKUEe MOJEIW JJIsd 3aJad  peajlbHOM JKWU3HHM W MNPOBOJUTH
COOTBETCTBYIOIIIME BBIYUCIICHHUS C NPUMEHEHUEM I0J00us W TPUTOHOMETPUU
(MOIB3YSICh, TJI€ HEOOXOAUMO, KAITBKYJISITOPOM).

9 KJIacc



1. 3HaTh TPUTOHOMETPHUUECKHE (YHKIIMH OCTPHIX YIJOB, HAXOJIUTH C
MX NOMOIIBIO PA3JIWYHbIE 3JIEMEHTHI MPAMOYIOJILHOIO TPEYrOJIbHUKA («pEelIeHue
MPsIMOYTOJIBHBIX TPEYroJbHUKOB»). HaxonuTe (C MOMOIIpIO  KaJIbKYJSATOPA)
JUTMHBI U YTIIBI JJ1S1 HETAOJIUYHBIX 3HAUYCHUM.

2. ITonb30BaTeCs dbopmynamu IIPUBEACHUS 51 OCHOBHBIM
TPUTOHOMETPUUYECKAM TOXKAECCTBOM JUISI HAXOXJICHUS COOTHOIIEHUW MEXAY
TPUTOHOMETPUYECKUMU BEJIMUMHAMMU.

3. Hcmonp3oBaTh TEOpEMBI CHHYCOB W KOCHMHYCOB JJIsI HAXOXKICHUS
pa3JINYHBIX DJIEMEHTOB TPEYroJbHHUKa («PEUIEHUE TPEYrOJIbHUKOBY),
IIPUMEHSTh UX [IPU PELICHUHN N€OMETPUUECKUX 3a1ad.

4, Brnanete mnonATHAMH mnpeoOpazoBaHUs MNOA0OHUS, COOTBETCTBEHHBIX
DJIEMEHTOB I10JI00HBIX ¢uryp. Ilonp3oBarbcsi CBOWCTBAMHM MOJA0OUS
MPOU3BOJIBHBIX (PUTYP, YMETH BBIYUCIISTH AJIUHBI U HAXOAUTh YIJIbI Y MHOJOOHBIX
¢uryp. IlpuMensTh cBoiicTBa HOAOOMST B  MNPAKTUYECKUX 3ajayax. YMETh
MIPUBOJUTH IIPUMEPHI NOJIOOHBIX (PUTYp B OKPYKAIOIIEM MHUPE.

5. [Tonb30oBaTeCst TEopeMaMu O NOPOU3BEAECHUM OTPE3KOB XOpHA, O
MPOU3BEACHUN OTPE3KOB CEKYIIMX, O KBaapaTe KacaTeIIbHOM.

6. [Tonb30BaTbCst BEKTOpamMH, IIOHMMaTb HUX T'E€OMETPUUYECKUN U
dbusnyeckuit CMBICH, TIPUMEHSITH HUX B pelIeHn TE€OMETPUUYECKUX u
(uzmueckux 3a7ad4. [IpuMenATH CKaJISIpHOE TIPOU3BEJICHUE BEKTOPOB IS
HaXO0JICHUs JIJIUH U YTJIOB.

7. [Tone3oBaTbCsT METOAOM KOOPAMHAT HA IUJIOCKOCTH, MPUMEHATH €T0
B pEUIEHUHW TE€OMETPUYECKUX U MPAKTUYECKUX 3aj1ad.

8. Binanerp DOHSATHUSIMHM  OPaABUJIBHOIO  MHOI'OYTI'OJIBHUKA, JJIUHBI

OKPY>KHOCTH, JUJIMHBI JyT'd OKPY>KHOCTH U paJIMaHHOW MeEpbl yIja, YMETh
BBIUMCJIISITh IUIOINAJIb KPpyra U ero dacrteil. [IpuMeHsATh NOJIydE€HHBbIE YMEHUs
B MPAaKTUYECKHUX 3ajlavyax.

9. Haxoguth ocu (WM UEHTpPbI) CUMMETpUM (Uryp, NOPUMEHSITH
JIBUOKEHUS MIJIOCKOCTH B MPOCTEUIINX CIIydasix.

10. HpI/IMeHHTB IOJIYYCHHBIC 3HAaHUA Ha  IIPAKTHUKC — CTPOHUTDH
MareMaTHu4YCCKHC MO CIIN JJIA 3aaa4 peaHLHOﬁ KHU3HU n IIPpOBOOAUTH
COOTBCTCTBYIOIIIHC BBIYMCIICHUA C IIPUMCHCHHUCM HO,Z[O6I/I$I n

TPUTOHOMETPUUYECKUX (QPYHKIUH (TTOJIB3YSICh, I'I€ HEOOXOAUMO, KAITBKYJISITOPOM).

PABOYAA ITPOI'PAMMA
YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTHUKA».7-9 KJIACCbI

HEJU N3YYEHUA YYEBHOI'O KYPCA

B coBpemennom 1mppoBoM MHUPE BEPOSITHOCTh U CTATUCTHUKA NIPUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTh, KaK C TOUYKHU 3PECHUSI MPAKTUIECCKUX MPUIIOKECHUN, TaK
1 UX POJIM B 0Opa30BaHWH, HEOOXOAUMOM KaXKJI0MYy YelloBeKy. Bo3pacraer uyucio



npodeccuii, mpu  OBIAJEHUM KOTOPbIMH  Tpebyercs  xopomias  Oa3oBas
[IOITOTOBKA B 00JIaCTU BEPOATHOCTU U CTATUCTUKH, TakKash MHOATNOTOBKAa BakKHA
JUTSL IPOAOJIKEHUsI 00pa30BaHUs U JUISL YCIIEITHONM NPOeCCUOHATIbHON Kapbephl.

Kax b1l yeioBEK NOCTOSIHHO MIPUHUMAET PEIIEHUsI HA OCHOBE MUMEOIINXCS
y HEro JaHHBIX. A A1 OOOCHOBAaHHOTO  TIPUHSTHUSL PEIICHUS B YCIOBHUSIX
HEeJOoCTaTKa WM M30bITKa MHGOpMAIMU HEOOXOAMMO B TOM YHCJIE XOPOIIO
c(pOpMUPOBAHHOE BEPOATHOCTHOE U CTATUCTUYECKOE MBIILJICHUE.

NMeHHO T1I09TOMYy OCTpO BCTajlla HEOOXOAUMOCTH C(POpPMHUpPOBATH ¥y
oOydaromuxcsi (PyHKIIMOHAJILHYIO TPaMOTHOCTh, BKJIIOYUAIONIYyI0 B ceOs B
Ka4eCTBE HEOTHEMJIEMON COCTABJISIONIEM YMEHHE BOCOPUHHUMATh U KPUTHUUYECKHU
aHaJU3UpOBaTh HH@OpPMAILUIO, TMPEJACTABICHHYIO B pPa3jJU4HbIX (¢opmax,
[IOHUMAaTh BEPOSTHOCTHBIM XapakTE€p MHOTMX peajbHbIX MPOLIECCOB U
3aBUCHUMOCTEM, MPOU3BOAUTh NPOCTEUIINE BEPOSITHOCTHBIE PACUEThI. 3HAKOMCTBO
C OCHOBHBIMM MpUHIMIIAMH cOopa, aHaliu3a U NPEACTaBICHUS JaHHBIX U3
pa3nuuHbIX cdep KU3HU OOIIecTBa U rocyapcrBa npuodiiaer oO0ydaromuxcs K
OOIIIECTBEHHBIM HUHTEpecaM. M3yueHne oCHOB KOMOMHATOPUKHU Pa3BUBAET HABBIKU
opraHuzanuu nepedbopa W moAcu€Ta 4YMCIia BapUaHTOB, B TOM 4YHCIE, B
NPUKIAAHBIX 3ajladyax. 3HAKOMCTBO C OCHOBaMH Teopuu rpadoB co31aéT
MaTeMaTu4yeckuii (QyHaamMeHT a1 (OpMHUpPOBaHUS KOMIIETEHUMHA B  00JacTH
naHpopMaTHKn W THUEOPOBBIX TexHOJOorui. [lomMmumo »TOTO, TpPHU HIYyYCHUH
CTaTUCTUKH M  BEPOATHOCTH  OOOramarTcs NPEACTABICHUS yYallUuxcs O
COBPEMEHHOM KapTHUHE MHUpAa W METOJIaX €ro HMcclieloBaHus, (popmupyercs
IMOHUMaHUE POJIU CTATUCTUKHU KaK UCTOYHUKA COL[UAJIbHO 3HAYMMOUW MH(pOpMauu
Y 3aKJ1aJIbIBAIOTCSI OCHOBBI BEPOSATHOCTHOI'O MBIIIJICHUS.

B coorBeTrcTBUM C AAaHHBIMU HEISIMH B CTPYKType MPOTrpaMMbl YUEOHOTO
Kypca «BeposiTHOCTh M CTaTUCTHKa» OCHOBHOM WIKOJbI BBIACJIEHBI CIEAYIOIINUE

COoACPKATCIIbHO-MCTOANYCCKHUC JIMHHUH!
((HpCI[CTaBHCHI/IC JaHHBIX W OITMCaTCIIbHAas1 CTAaTUCTHUKA»,

«BeposTHOCTBY;
«DJIeMEHTBI KOMOMHATOPHUKN»;
«BBenenue BTEOpHIO rpad)oBy.

Conepxxanue JuHMM  «lIpenacraBieHue  JaHHBIX W OIMCATEJIbHAs
CTaTUCTHUKA» CJIY)KUT OCHOBOM i1 (QOpPMHUpPOBAHUSI HABBIKOB pabOThl C
nuHdopmalnmen: OT YTEHUsI U UHTepIpeTauuu uHOpMalluMU, NPEJCTaBICHHON B
tabauiax, Ha JauarpamMmax W rpadukax J10 cOopa, MPEACTaBJICHUS W aHaIu3a
JJAHHBIX ~C  HCHOJb30BAHUEM CTATUCTUYECKUX XapaKTEPUCTUK CPEAHUX U
pacceuBaHusi. Paborass ¢ JaHHBIMU, OOydYarolmIUecs y4daTcsi CUYMUTBIBAaTh U
WHTEPIIPETUPOBATh JIaHHBIC, BBIJIBUTaTh, apryMEHTHUPOBATh W KPUTUKOBATh
MPOCTEUIINE THUMOTE3bl, Pa3MBINUIATh Had  (akTopamMu, BbBI3BIBAIOIIUMHU
W3MEHYHUBOCTh, W OILICHMBATh MX BJUSHHE Ha paccMaTpuBaeMble BEJIUYUHBI U
MPOLECCHI.

HMuaTynTNBHOE mMpeacTaBiI€eHUE O CIy4YallHOM W3MEHYMBOCTHU, UCCIECHOBAHUE
3aKOHOMEPHOCTEW M TEHACHUMUU CTAHOBUTCS MOTHUBHUPYIOLIEH OCHOBOU IJIs
W3y4YEHHUsT TEOPUM  BEPOSITHOCTEW. bonbmioe 3HaueHHe 31eCb  UMEKOT
MPAaKTUYECKUE 3aJaHus, B YaCTHOCTH ONBITBI C  KJACCHYECKUMU



BEPOSITHOCTHBIMHU MOJEJISIMU.

[lonsiThe BEpPOATHOCTH BBOJAUTCS KaK Mepa MpaBAONOJIO0Hs CIy4dalHOTO
coObiTus. Ilpu u3ydeHun Kypca oOydyarolmiuecs 3HAKOMSTCS C MOPOCTEHIITUMU
METOJJaMHU  BBIYHCJICHUSI BEPOSITHOCTEW B CIIyYaWHBIX OKCIIEPUMEHTaX  C
PaBHOBO3MOHBIMH DJIEMEHTAPHBIMH HCXOJAMH, BEPOSITHOCTHBIMHU 3aKOHAMH,
MO3BOJISIIOIIMMHU CTaBUTh M peliaTh OoJiee CIOXKHbIE 3amauu. B Kypc BXomsT
HayaJbHbIE TIPEJCTABJICHUS O CIIy4allHbIX BEJIMYMHAX W WX YHUCIOBBIX
XapaKTEepUCTHUKAX.

Takxe B paMKax 3TOr0 Kypca OCYILIECTBISIETCS 3HAKOMCTBO O0YYaIOIIUXCS C
MHOKECTBAMH U OCHOBHBIMHU ONE€pALMSIMHU HaJl MHOYXKECTBAMH, PACCMATPUBAIOTCS
NpUMEPbl NPUMEHEHUS JUISI PEUICHUs 3a7ad, a TakXKE MCIIOJIb30BaHUA B
JIPyTUX MaT€MaTUYECKHUX Kypcax U yUYEOHBIX IpeaMeTax.

MECTO YYEBHOTI'O KYPCA B YYHEBHOM IIJIAHE

B 7—9 «kmaccax wu3ydaercs Kypc «BeposTHOCTP U CTaTHCTHKa», B
KOTOpBI BxomiaT pasaensl: «lIpencraBineHme  AaHHBIX M ONUcaTeIbHas
CTaTUCTUKa»; «BeposTHOCTB»; «IJMeMEeHThl KOMOWHATOpUKW»; «BBeneHue B
TEeOpUIo TpadoBy».

Ha u3yueHume paHHOro Kypca OTBOAUT | ydyeOHBIM dYac B HEIEIIO B
TEUEHHE KaXJI0ro rojia ooydeHus, Bcero 102 yyeOHbIX 4Haca.

COJAEPKAHUE YYEBHOI'O KYPCA (IIO 'OAAM OBYYEHMUA)

7 KJacce

IIpencraBienue maHHBIX B BUAE TaOaWl, JUarpamm, rpaduKoB.
3anonHeHue TaOJMIl, UYTEHWE W MOCTPOCHHUE auarpaMm (CTOJOHMKOBBIX
(cTonbuaThbix) W KpYyroBbIX). YUTeHue rpadUKOB peaibHBIX MPOILECCOB.
N3Bneuenne wuHpOpManuu U3 jguarpaMM W TaOJMl, HCHOJB30BaHUE U
WHTEpIpEeTanus JaHHbIX.

OnucarenbHasi CTaTUCTUKA: cpelHee apudMeTHUecKOoe, MeauaHa, pa3Max,
HanOoJbIllIee U HAUMEHbIIIEEe 3HaYeHHUs1 HA0Opa YUCIOBBIX AaHHBIX. [Ipumepsl
CJIy4alHOU U3MEHYHUBOCTH.

Crny4allHBIH SKCIIEPUMEHT (OMBIT) U Ciay4dalHOe coObiThe. BeposTHOCTh u
yacToTta. PoJjib MaJioBEpOSITHBIX M NPAKTUUYECKU JOCTOBEPHBIX COOBITUH B NMPUPO/JIE
u B oOmiecTBe. MoHeTa W UrpanbHasi KOCTb B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmnna, pedpo. Crenenp BepuinmHbl. Yucno pédep u cymmapHas
creneHb BepiuH. IIpencraBnenue o cBsazHocTu rpada. Ienu u nukisl. [lytu B
rpadax. O6xoxn rpada (ditmepoB nmyTh). lIpencraBienne 006 OpPUEHTHUPOBAHHOM
rpade. Pemenue 3aau ¢ mnomolibo rpados.

8 KJIacC

[IpencraBnenue maHHBIX B BUE TaOIUIl, AUarpamMm, rpad@ukoB. MHOKECTBO,
AJIEMEHT  MHOXECTBA, MNOAMHOXe€cTBO. Onepauuu  Haa  MHOMXECTBAMM:



00BbEAMHEHHE, IIEpEeCEeYCHHUE, nonoyiHeHue. CBOMCTBA olepauuid Haxg
MHO>XECTBAMHU:  IIEPEMECTUTENIBHOE,  COYETATEIbHOE,  PACHPEACIUTEIIBLHOE,
BKJItOYeHUs. Mcnonb3oBaHue rpaduyecKoro MpeICTaBICHUS MHOXECTB IS
OINMCAHUs PEATBHBIX MIPOLIECCOB U SIBJICHUM, IPU PELICHUM 3a1a4.

N3mepenne paccenBaHus OaHHBIX. Jlucniepcusi M CcTaHAApPTHOE
OTKJIOHEHHME YUCIIOBBIX HAaOOpoOB. Jluarpamma paccenBaHus.

DnemeHTapHble CcOOBITUS  ciydailHoro omnblta. CiydaliHble COOBITHS.
BepositHoct  coObITUH. ONBITBL € PAaBHOBO3MOXXHBIMHM ~ 3JI€MEHTapPHBIMU
coOpITuAMU. CirydyailHbld BEIOOP. CBSA3b MEXKAY MAJOBEPOSITHBIMHU U MPAKTUYECKHU
JIOCTOBEPHBIMHU COOBITHSIMU B IPUPOJE, OOIIECTBE U HAYKE.

JlepeBo. CBoliCcTBa JEpEBBEB: E€AMHCTBEHHOCTb  NYTH, CYLIECTBOBaHHE

BUCSYCH  BEPIIMHBI, CBI3b  MEXAY  YHUCJIOM BEPIIMH W YHUCIOM pPEOGEp.
[IpaBuiio ymHoxeHus. Pemienue 3aiau ¢ noMmoiipio rpadoB. IIpoTHBONonoXKHBIE
CcOOBITHS. Junarpamma DOitnepa. OObEIMHEHHWE U II€PECEUYCHUE COOBITHH.

HecoBmecTHbie coObIiTusA. DopMylia  CJIOXKEHHUS  BEPOATHOCTEH. Y CIJIOBHas
BEPOSATHOCTb.

[IpaBuno  ymHoxxenus.  HeszaBucumble  COOBITHS. IIpencraBienue
DKCIIEpUMEHTA B BHUJE JepeBa. PenreHue 3agad Ha HaXOKIAEHUE BEPOATHOCTEU C
MMOMOIIBIO JIEPEBa CIIy4alHOTO YKCIIEPUMEHTA, JuarpaMM ODUiepa.

9 KJIace

IlpencraBneHne HAaHHBIX B BHUAE TaOJIuIl, AguarpamMm, rpaduKoB,
UHTEpIIpeTalns JaHHbIX. UTeHHEe U TOCTpOEHUE TabJIull, AuarpamMmm, rpapukon
0 peajlbHbIM NAaHHBIM.

[lepecTtanoBku u dakropuai. CoyeTaHusi U YUCIO coueTaHUN. TpeyroabHUK
[Tackamns. Penienue 3agad ¢ HCTIOJIL30BAHUEM KOMOWHATOPUKH.

I'eomerpuueckast BeposiTHOCTh. CiiydalHbIN BBIOOP TOYKU U3 QUTYPHI HA
IJIOCKOCTH, U3 OTPE3Ka U U3 AYT'M OKPY>KHOCTH.

HcnpiTanue. Yenex m Heynada. Cepuss HMCHBITAaHWUM 10 IIEPBOTO ycCIiexa.
Cepusi ucneiTanuii bepuynnu. BeposTHOCTH COOBITMM B CEpUM UCTBITAHUUN
bepnym.

CnydailHass BeIWYMHA W pacHOpeie]IeHUE BEPOsITHOCTEN. Maremarudeckoe
OXHUJAaHUE U JUCIIEPCUSL. [Ipumepsl MaTemMaTU4YECKOro  OXMUJAHUS  Kak
TEOPETUYECKOT0 CPEIHEro 3HA4YCHUsI BEJIUMUYMHBI. MaTeMaThuyeckoe OKHUIaHUE U
JIUCHEPCHUST CIIyYalHOW BEJIWYUHBI «YHUCJIO YCIIEXOB B CEPUM  HCHOBITAHUM
bepnynam».

I[lorsTue o 3akoHe OoabmuX Ywuceld. M3MepeHHe BEpOSITHOCTEH C
IMOMOIIbI0 YacToT. Poib u 3HaueHue 3akoHa OOJBINIUX YHCENT B TPUPOAE U
oOl11IecTBeE.

IIJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUS PABOYEN
IMPOI'PAMMBI KYPCA (ITIO 'OJAM OBYUYEHUA)

[IpenmeTHbie pe3ynabTaTbl OCBOCHUSI Kypca «BepoOsTHOCTh U CTATUCTUKA» B



7—9 kynaccax XxapakTepu3yITCs CICAYIOIMNUMA YMESHUSIMH.

7 KJIacce

1, Yurate nHpoOpMaLuio, IPEACTABICHHYIO B TaOJIMLIaX, HA JUarpaMmax;
MPEACTaBIATh JaHHBICE B BHUJE TaOJUIl, CTPOUTH AUArPaMMBI (CTOJIOUKOBBIE
(cTtonOuaTteie) ¥ KpyroBbl€) IO MACCUBAM 3HAYEHUU.

2 OnuceiBaTh M HWHTEPIPETUPOBATH pPEAJbHBIE YHCIOBBIC JIaHHBIE,
MpeJICTaBJICHHBIC B TA0MHIIaX, Ha IHarpaMMax, rpadukax.
3. Hcnons3oBaTe JIJIST OITMCaHUS JTAHHBIX CTaTUCTUYECKHUE

XapakTepUCTUKHU: CpeaHee apudmeTudeckoe, MeauaHa, HauOoJbllee U
HauWMEHbIIIEE 3HAUYCHUSI, pa3Max.

4. Nmers npencraBieHuEe O CIy4alHOW M3MEHYMBOCTHM Ha IIpUMEpax
1eH, (U3UYECKUX  BEJIWYHH,  AHTPOIIOMETPUYECKUX  JAHHBIX;  HUMETh
MPEJACTABICHUE O CTATUCTUYECKONU YCTOMYUBOCTH.

8 KJIace

1, N3BnekaTh u peoO0pa30BbIBAThH MH(OpMaIuio,
MPEJICTAaBJICHHYIO B BUAE TAOJUL, AUarpaMMm, rpaduKoOB; IIPEICTaBIATh JaHHBIE B
BUJE Tabnul, auarpamm, rpadpukos.

2. OnuceIiBaTh JJaHHBIE C HOMOIIbIO CTATUCTUYECKUX MOKa3aTeJICH:
CpeAHUX 3HA4YEeHUHW W Mep pacceuBaHus (pa3Mmax, JAUCIEPCUS U
CTaHJIAPTHOE OTKJIOHEHUE).

3. HaxonuTe 4YacTOThl YMCIOBBIX 3HAUEHUM M YacTOThl COOBITHM, B
TOM 4YMCJE MO pe3yJibTaTaM W3MEPEHUH W HAOIIOICHUIA.
4. HaxoauTh BEpOSITHOCTH CIIy4allHbIX COOBITUM B ONbITAaX, 3Has

BEPOSITHOCTH  JJIEMEHTApHBIX  COOBITMM, B TOM  4YHCJI€ B OIBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU.

5. Hcnonb3oBatk  rpaduyeckue  MOJAECIM:  JAEPEBO  CIy4yallHOTrO
DKCIIEPUMEHTA, AUArpaMMBbl DuJiepa, 4uciaoBas IpsaMas.

6. OnepupoBarh MOHSATHUSIMHU: MHOYECTBO, ITOJMHOECTBO; BBIITOJIHATH
olepaly HaJl MHOXECTBAMH: OOBEIWHEHHE, IepeceuecHue, JIOTIOJTHEHHUE;
IIEPEUYUCHATh DJIEMEHTHI MHOXKECTB; IPUMEHITh CBOMCTBA MHOKECTB.

7. Hcnonb3oBaTthk rpadguyeckoe TIpe/ICTaBICHUE MHOXECTB U CBs3eH
MEXJ1y HUMHU JJIs1 ONUCAHUs MPOLECCOB M SIBJICHWM, BTOM YHMCJIE IIPU PELICHUU
3a/lad U3 JAPYrux y4deOHbIX MPEIMETOB U KYpPCOB.

9 KJI1acce

1. N3Bnekatp 51 1peoOpa3oBbIBATH WH}OpMaLHIO,
MPEJICTAaBJICHHYI0 B Pa3JIMYHBIX HCTOYHHKAX B BHAE TaOnWIl, auarpamm,
rpauKoB; MPEACTaBISITH JaHHBIE B BHUAC TAOJHII, AUarpamMm, rpagukos.

2. Pemrate 3agaun OopraHM30BaHHBIM MEpPeOOPOM BapUAHTOB, a TAKXKE C
HCIIOJIb30BaHNEM KOMOMHATOPHBIX IPABUJI U METOOB.

3. Hcmionb3oBaTh omHUcaTeIbHBIC XapaKTEPUCTHUKH IJIsI MAacCHBOB
YHCJIOBBIX JAaHHBIX, B TOM YHUCJI€ CPEIHHUE 3HAYEHUSI U MEPbI paCCEUBaHUSI.

4. HaxoauTh 4acTOThl 3HAYEHUM WU YACTOTHI COOBITHS, B TOM YHCIIE
MOJIB3YSCH pe3yJibTaTaMU MPOBEAEHHBIX U3MEPEHUN U HAOTIOICHU .



5. HaxonuThs BepOsSITHOCTU CIIy4allHBIX COOBITUN B U3YUYEHHBIX OIBITaX, B
TOM YHCJI€ B ONbITaX C PAaBHOBO3MOXXHBIMHU JJIEMEHTAPHBIMU COOBITUSIMU, B
CEpHUsIX MCIIBITAHUN 10 IEPBOI0 yCIE€Xa, B CEpUsAX UCIbITaHUNA bepHymnnu.

6. HNmers  mipencraBiieHUE 6} CIIy4YalHOM BEJIMYUHE U o
pacrpenesieHnd BEPOSITHOCTEM.

7. Hmetp mpencTaBieHWE O 3aKOHE OOJBIIMX YUCENT KAaK O TIPOSIBICHUU
3aKOHOMEPHOCTH B CIYYailHOM W3MEHYHMBOCTH U O POJIM 3aKOHA OOJBIIUX YHCET B
pUpoJie U 00IIeCTBE.



TEMATHYECKOE IINIAHUPOBAHUE YYEBHOI'O KYPCA (IIO N'OJAM OBYYEHUA)

5 kmace (170 u)

Ne | HammeHoBaHuUe pa3fesioB U KosuuecTBo yacon OcHOBHBIE BH/IbI AeSITEJbHOCTH 00y4aI0IMXCs Bunael, JJIeKTPOHHBIE
n/n TeM NPOrpamMMbl BCEro |[KOHTPOJIb MIPAKTHYECK| (hopmeI ; (uudpossie)
Hble | He paGoThi KOHTpOJIS o0pa3oBaTe/bHbIe
pa6oThI pecypeet
Pasnen 1. Hatypanbhble yncaa. /leiicTBUS ¢ HATYPAJIbHBIMH YHCIAMHA
1.1. | Hecsatuunas cucrema| 1 0 0 3HaKOMUTHCS C UCTOPHEH pa3BUTHS apU()METHKH; YcrHBI ompoc
CUHCJICHHUSI.
1.2. | Psapg HaTypaibHBIX YHUCEIL. 1 0 0 UuraTh, 3amUCHIBaTh, CPAaBHUBATh HATypalbHBIE YHKCIHA; | YCTHBIA OMPOC
npeiarath 1 00CykIaTh COCOOB! YIOPSAI0YNBAHUS YHCET
1.3. | HarypanbHblii ps. 1 0 0 Uutare, 3amucChiBaTh, CpPaBHHBATh HATypalbHbIE YMCIA; | YCTHBIH OMPOC
npeiarate 1 00CyXIaTh CHOCOOB! YIOPSAAOYMBAHUS YHCET
1.4. |Ywucno 0. 1 0 0 HccnenoBate cBoiicTBa HatypanmbHOTO psAna, gucen 0 u 1 mpu | YeTHBIHA ompoc
CIIOKEHUY U YMHOXKEHUH
1.5. |Harypanbhble wuymcna Ha| 3 0 1 N300paxaTs KOOpAMHATHYIO TpsMylo, oOTMe4aTh uucia | [IpakTudeckas
KOOPIMHATHOU MPSAMOM. TOYKAMH HAa KOOPAWHATHOW MpPSIMOW, HAXOJHUTh KOODPIHMHATHI | paboTa
TOYKH
1.6. |CpaBHenue, okpyrinenue| 4 1 0 UuraTh, 3alUCBHIBATh, CPABHMBATH HATypaJbHblE 4YMCIA; | YCTHBIA ONPOC
HATYpPaJIbHbIX YHCEIL. npeyiarath 1 00CyIaTh CIIOCOOBI YIIOPSII0YMBAHUS YHCET [TucemeHHBIH
KOHTPOIIb
KonTponbHas pabora
1.7. | Apudpmernueckue nenctus| 4 0 0 Bemmonuate  apudmerndeckue neicTBus ¢ HaTypanbHbIMH | [IMchMeHHBIH
C HaTYpaJbHBIMU YHCIIAMU. YUCIIAMH, BBIYMCIATH 3HAYCHHUS YHMCIOBHIX BBIPAXKEHUH CO | KOHTPOJb
ckoOkamu 1 6e3 CKoOoK
1.8. | CgoiicTpa HYJIS npu| 1 0 0 HccnenoBath cBoiicTBa HatypanbHOTO pafa, yucen 0 u 1 mpu | YcTHbIH
CIIOKEHHHM W YMHOCHHH, CIIOKEHUU U YMHOKEHUH onpoc
CBOWCTBA  €AMHULBI  IIPU
YMHOXCHUH.




1.9.

IlepemecturenspHoe u
coYeTaTeIbHOE CBOMCTBa
CIIO)KEHUSI W YMHOKCHHS,
pacmpenenuTeasHoe
CBOMCTBO

YMHOKEHUS.

Ucnonb3oBaTh Mpu  BBIYUCICHUSX TEPEMECTUTENBHOE U
COYeTaTeNlbHOE  CBOICTBA  CIOXKEHHS W yMHOXCHHS,
pacrpenenuTebHOe CBOKCTBO YMHOXCHHUS,
@®opmynupoBaTh M NPUMCHATH MpaBWia MNpeoOpa3oBaHUS
YHCIOBBIX BBIPAKEHWH HAa OCHOBE CBOMCTB apH()METHUECKUX
JICHCTBUM

ITucpMeHHBIN
KOHTPOJIb
KonTtpomnsHaas pabora

1.10.

I[eJII/ITeJH/I 1 KpaTHBIC 4YHUCJIa,
Pa310KEHUC qucia Ha
MHOXHUTCIIHN.

dopMyIHpoBaTh ONpEIeICHHs JICIUTENS U KPAaTHOTO, Ha3bIBATh
JICTUTEIM W KpaTHBIE YHUCIa, paclo3HaBaTh MPOCTHIE H
COCTaBHBIC 4YHCaa; (OPMYJIUPOBATH M TPUMEHATH NPU3IHAKH
JIeTuMocTH Ha 2, 3, 5, 9, 10; IpUMEHSTh adTOPUTM Pa3IoKEeHUI
YHCIa HA MPOCTHIC MHOXKHTENHN; HAXOIUTh OCTATKU OT JCTICHUS
U HEMOJHOE YaCTHOE

TectupoBanue

1.11.

JleneHune ¢ 0CTaTKOM.

@opMmynupoBaTh ONpeeNeHUS ACTUTENS U KPaTHOTO, Ha3bIBATh
JCIIUTCIIN U KpaTHI)Ie qucia, pacno3HaBaT1> HpOCTI)IC u
COoCTaBHBIE 4HCNa; (HOPMYIUPOBATH W NPUMEHATh MPU3HAKH
JenuMOcTH Ha 2, 3, 5, 9, 10; OpuMEHSTh aJrOpuTM paziokKeHUS
YHCIIa HA TMPOCTHIE MHOXKHUTENHN; HAXOIUTh OCTATKH OT JETCHUS
1 HETIOJTHOE YaCTHOE.

YcTHbIi onpoc
ITucbeMeHHbIi
KOHTPOIIb
KonTtponsHas pabora

1.12.

[IpocTteie ¥ cocTaBHBIE

Pacno3naBath MPOCTBIC U COCTABHBIC YHCJIA.

YcTHBIM onpoc

1.13.

[Ipu3Haku nenuMOCTH Ha 2,
5,10, 3, 9.

@opMmynupoBaTh ONMpeeNeHUS ACTUTENS M KPaTHOTO, Ha3bIBATh
JIeTUTeT ¥ KpaTHBIE YHCIA, paclo3HaBaTh TMPOCTHIE U
COCTaBHBIC 4YHCJa;, (OPMYJIUPOBATH M IPUMEHATH MPU3HAKK
JenTuMOCTH Ha 2, 3, 5, 9, 10; npUMEHSTh aNroOpuTM pasioxKeHUs
YHCIa HA TPOCTHIE MHOKHUTENHN; HAXOMUTh OCTATKH OT JICIEHUSI
1 HETIOJHOE YaCcTHOE

VYcTHbli orpoc
IIncpMeHHBIN
KOHTPOJIb
KonrponsHas pabora

1.14.

Crenenb ¢ HaTypajJbHBIM
0Ka3aTeseM.

3anuchIBaTh Mpou3BCACHUEC B BUAC CTCIICHU, YATATHh CTCIICHHU,
HCII0JIb30BaTh TCPMUHOJOTUIO (OCHOBaHI/Ie, HOKaSaTCJ’IB),
BBIUMCIISATH 3HAUCHUS CTEIICHEH

ITuceMeHHBIH
KOHTPOITh

1.15.

Yucnaosrie BBIpAXKEHUS;
MOPSAJIOK JIEUCTBUH.

BeINONHATE  apuMeTHUECKUE JCHCTBUSL C HATYpaJbHBIMU
YHUCJIaMH, BBIUUCIATh 3HAUYCHUA YHCIOBBIX BLIpa)I(eHPII)'I (6]0)
CKOOKaMH U 0e3 CKOOOK

TectupoBanue




1.16. | Pemienne TexcToBBIX 33mau| 4 1 0 Pemare TekcToBBle 3amaun apupmeTHYeCKHM crocoboM, | [TncemeHHbINH

Ha Bce apudMeTHuecKue WCTIONB30BaTh 3aBHCUMOCTH MEXIy BEIWYHHAMH (CKOPOCTbH, | KOHTPOIb
JNEUCTBHSA, HA IBIKECHUE W BpeMsi, pacCcTOSHHE; I€Ha, KOIHUYECTBO, CTOMMOCTh H 1p.): | KonTponphas pabora
HOKYTKA aQHATM3UPOBATD u OCMBICTTHBATh TEKCT 3aauu,

nepegopMyIHpOBaTh  YCIOBUE, W3BIEKaTh HEOOXOIMMEIE
JIaHHbIC, YCTAHABIMBATh 3aBUCUMOCTH MEXIY BEIUYNHAMH,
CTPOUTB JIOTHUECKYIO IIETIOUKY PAcCykICHUN

HUtoro mo pazaeny: 43

Paznen 2. Harasignas reomerpus. JIMHUM HA NJI0CKOCTH

2.1. |Touka, mpsMas, oOTpe3ok,| 1 0 0 Pacno3HaBaTh Ha 4epTekax, PUCYHKaxX, ONHUCBHIBATh, HCHOJB3Ys | Y CTHBIN
Tyd. TEPMHUHOJIOTHIO, M U300pakaTb C TOMOIIbID YEPTEKHBIX | OTIPOC
WHCTPYMEHTOB: TOYKY, MPSIMYI0, OTPE30K, JIy4, yTOJ, JIOMaHYIoO,
OKPYKHOCTB;

PacniozHaBaTh, NPUBOAUTH MPUMEPHl OOBEKTOB PEaTbHOIO MHPA,
uMeoIMx (GopMy HM3YYEHHBIX (GHIYp, OLEHHBATh HX JIMHEHHBIC
pasmepsl

2.2. |Jlomanas. 1 0 0 PacriosnaBaTh Ha dYepTexkax, PUCYHKax, ONHUCHIBATh, HCIONB3YS | YCTHBIN
TEPMUHONIOTUIO, ¥ M300paxaTh C TOMOLIBIO  YEPTEKHBIX | OMIPOC
MHCTPYMEHTOB: TOYKY, MpPSAMYIO, OTPE30K, JIy4, Yroj, JIOMaHylo,
OKpPYXKHOCTb;

Pacmo3naBaTh, IpUBOAUTH MPHUMEPHl OOBEKTOB pPEANTBLHOIO MHpA,
UMeIMX (HopMy HM3YUYEHHBIX (QHTYp, OIEHHBATh HX JIMHEHHBIC
paszmepsl

2.3. |U3mepenue mnuHbl oTpeska,| 1 0 1 Hcnonp3oBaTh NUMHEHKY M TPaHCIOPTUP Kak HMHCTpyMeHTH and | [Ipakthueckas
MeTpHUYECKue € IMHUIIBI MOCTPOCHHUS M MU3MEPEHHs: M3MEPSTh JUIMHY OT pe3Ka, BEIUYUHY | paboTa
U3MEPEHUS UTUHBI. yrila; CTPOMTh OTPE30K 3aJaHHOW JUIMHBL, YTOJ, 3aJaHHOM
BEJINUMHBI; OTKIAJbIBATh LUPKYJIEM paBHBIE OTPE3KH, CTPOUTH
OKPYXHOCTh 33JJaHHOTO pajinyca

2.4. | OKpy>KHOCTb U KPYT. 1 0 0 PacniozHaBaTh Ha uepTekax, PUCYHKAX, OMUCHIBATb, HCIONb3Ys | [InceMeHHBINR
TEPMUHOJIOTUIO, M HM300pakaTb C TIOMOLIBIO  YEPTEXHBIX | KOHTPOIb
WHCTPYMEHTOB: TOYKY, MPSIMYI0, OTPE30K, JIy4, yTroJ, JIOMaHyIo,
OKPYXHOCTB;

PacnozHaBaTh, NPUBOANTH MPUMEPHl OOBEKTOB PealbHOTO MHpA,




2.5.

[IpaxTuyeckas pabora
«ITocTtpoenue  y3opa U3
OKPYXKHOCTEI».

PacnozHaBaTh Ha uepTekax, PUCYHKAX, OMMUCHIBATH, HCIIONb3YS
TEPMHUHOJIOTHIO, H W300pakaTb C TOMONIBI0  YePTEKHBIX
WHCTPYMEHTOB: TOYKY, MPSIMYI0, OTPE30K, IIyd, YTOJ, JIOMaHYIo,
OKPYXHOCTB;

Pacmio3naBaTh, MpPHUBOMUTH TPHUMEPH OOBEKTOB PEATHHOTO MHpA,
uMmeromux (HopMy H3YUYEHHBIX (UTYp, OLEHHBATh WX JHHEHHBIE
pa3mepbl

[IpakTnueckas
pabora

2.6.

Vrom.

Pacro3HaBaTh Ha dYepTexkax, PUCYHKax, ONHUCHIBATH, HCIIOJB3YS
TEpMUHOJIOTHIO, ¥  HW300pakaTb C TIOMOLIBIO  YEPTEXHBIX
WHCTPYMEHTOB: TOYKY, NPAMYIO, OTPE30K, JIy4, YTOJ], JIOMaHylo,
OKPYHOCTB;

PacnozHaBaTh, NPUBOAUTH MPUMEPHl 0OBEKTOB PEATbHOIO MHPA,
uMeoIMx (GopMy HM3YUYEHHBIX (QHTYp, OLEHHBATh HX JIMHEHHBIC
pa3Mepsl

YcTHBIH
OTIpoC

2.7.

[TpsMoii, OoCTpBId, TYNOW U
Pa3sBEPHYTHIN YIJIBL.

Pacro3sHaBaTh Ha 4YepTexax, pUCYHKax, ONHUCHIBATh, HCIIOJB3Ys
TEPMUHONIOTUIO, ¥ W300paxaTh C TIOMOWIBIO  YEPTEXHBIX
WHCTPYMEHTOB: TOYKY, NMPSAMYI0, OTPE30K, JIy4, YTroJ], JIOMaHylo,
OKPYXHOCTB;

PacnozHaBaTh, NPUBOAUTH MPUMEPHl OOBEKTOB PEATbHOIO MHPA,
uMeoImx (GopMy HM3YUYEHHBIX (GHIYp, OLEHHBATh HX JIMHEHHBIC
pa3Mepsl

VYcrHBIN
OTIpoC

2.8.

M3mepeHue yrios.

Hcnonb3oBaTe NHHEHKY W TPAHCIOPTHP KAK MHCTPYMEHTHI JUIS
MOCTPOEHUS U U3MEPEHUS: U3MEPATh [UIMHY OT PE3Ka, BEIUYUHY
yIjla; CTPOMTH OTPE30K 3aJaHHOW JJIMHBL, YTOJ, 33JaHHOM
BEJMYMHBI; OTKIAAbIBATh LMPKYJIEM PAaBHBIE OTPE3KH, CTPOUTh
OKPY’KHOCTb 3a/JaHHOT'O pajnyca

[IpakTuueckas
pabota

2.9.

[IpakTnueckas pabora
«ITocTpoenue yriaosy»

I[loHnMaTp ¥ HMCHOJIB30BATH IIpyu peUICHUH 3a4a4 3aBUCUMOCTH
MCXKAYy €AMHULAMU M€TpH‘IeCKOﬁ CUCTCMBbI ME€pP, 3HAKOMHUTLCA C
HEMCTPUYCCKUMU CUCTCMAMHU MCP,; BbIPAXAaThb NJIMHY B PA3JIMYHBIX
CAMHUIaxX N3MCPCHUA

[IpakTuyeckas
pabora

Hroro no pazueny:
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Paznes 3. OObIKHOBEHHBIE JPOOH

3.1.

Hpo0b.

MopenupoBats B rpaguueckoil, npeaMeTHOH (GopMe, C MOMOIIBIO
KOMIIbIOTEPA TOHSTUS M CBOWCTBA, CBS3aHHBIE C OOBIKHOBEHHOH
1p00BI0

VYcTHBIH
orpoc




3.2. |llpaBunbHbIC ul 3 PacnozHaBaTh HMCTHHHBIE M JIOKHBIE BBICKA3bIBaHUS O Apo0sX, | [luceMeHHBINH
HEIpaBUIIbHbIE APOOH. NPUBOAUTE NIPUMEPHI M KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBAHUSA U | KOHTPOJb
OTPHLIAHUS BBICKAa3bIBAHUN
3.3. | OcHoBHOE CBOWCTBO apodu. | 3 dopMynHpoBaTh, 3aMKUCHIBATL € TOMONIBI0 OYKB OCHOBHOE | Y CTHBIN
CBOWCTBO OOBIKHOBEHHOW JApoOM; HCIOJNB30BaTh OCHOBHOE | OIIPOC
CBOMCTBO Jpo0Ou IUIsl COKpalleHus Ipodell u npuBeaeHus apodu K | [luceMeHHbIH
HOBOMY 3HaMEHATEII0 KOHTPOJIb
3.4. | CpaBuenue apo0eii. 3 UutaTh W 3amUCHIBATh, CpPaBHUBATH OOBIKHOBEHHBIE JApoOH, | KoHTponbHas
TpeIararh, 000CHOBBIBATh u 00CyXaaThb CIoco0kI | paboTa
YIIOpSAAOYNBAHUS POOeit
3.5. |Cnoxenue u BbluMTanue| 8 Bemmonuate  apupmerndeckue AeHcTBHS ¢ OOBIKHOBEHHBIMH | Y CTHBIN
OOBIKHOBEHHBIX JIPOOEH. IpoOsIMU; TPUMEHATh CBOWCTBA apH()METHYECKUX IEHCTBHI I | OIIpoc
paLKMOHATN3AIMY BEIYUCICHUN [TucemeHHBbIH
KOHTPOIIb
Kontponsnas
pabota
3.6. | CmemanHas 1po0Ob. 6 [lpencraBnate cmemaHHylo ApoOb B BHIE HEMPAaBHIBHOW U | YCTHBIN
BBIZICNATD LETYI0 YaCTh YHCIa U3 HENPaBUIBHOH Ipodu Ompoc;
ITuceMeHHbIi
KOHTPOJIb
3.7. |YMHOXeHne wu  pgeneHue| 12 BemmonuaTe  apudmermyeckne AeHCTBUS ¢ OOBIKHOBeHHBIMH | [IcEMeHHBIN
OOBIKHOBEHHBIX apooeii; IpoOsSMH; MPUMEHATh CBOMCTBa apu(METHYECKUX IEHCTBHU IS | KOHTPOJIb;
B3aMHO-00paTHbIE IPOOH. paluoHaTN3auu BeryncieHnit; | Konrponshas
BeImonHATE TPUKHAKY ¥ OIEHKY pe3yjibTaTta BBIYMCICHHH; | paboTa
npeyiaraT ¥ MPUMEHATh TNPUEMBI IPOBEPKU  BBHIYUCICHHH;
[MpoBoauTh WCCIENOBaHHMS CBOWCTB apo0eid, omupasch Ha
YHCIIOBBIE HKCIIEPUMEHTHI (B TOM YHCIIE C TIOMOIIBIO KOMITBLIOTEPA)
3.8. | Pemenne TekcTOBBIX 3ama4,| 4 Pemath TeKCTOBBIC 3a7auM, CoAepXKaliue APOOHBbIC HaHHbBIC, M | YCTHBIN
coziep KalIux Jpoou. 3a7a4d Ha HAXOXJECHHE YacTH LEJOr0 M IEJOro Mo €ro 4acTu; | Ompoc;
BBISIBIISITH MX CXOJICTBA M PA3INYHS [TucymeHHBIH

KOHTPOJIb;




3.9. |OcuoBHbIe 3a0a4n Ha qpodu. | 4 0 PacnozHaBaTh HMCTHHHBIE M JIOKHBIC BBICKA3BIBAHUS O APOOsX, | YCTHBIH
HPHUBOAUTH NMPUMEPHI M KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHHSA H | OTIPOC;
OTpHUIIAHUS BbICKa3bIBaHUH; | [ITnCbMEHHBIN
Pemats TekcTOBBIE 3amaud, coAepXkalide APOoOHbIE HaHHBIE, U |KOHTPOJb;
3a/la4d Ha HAXOXKACHME YaCTH IIENIOT0 M LeJoro mo ero vactH; | KontpombHas
BBISBIIATD X CXOJCTBA M PA3IHINSL pabota
3.10. | [Ipumenenne  OykB  mast| 3 0 3HAKOMHUTHCS C HCTOPUEH pa3BUTUA apUDMETUKU [TucbMeHHBIN
3aIHCH MaTeMaTHYeCKuX KOHTPOIIb
BBIPQKEHUN U IPENTOKEHUN
Hroro no pazaeny: 48
Pa3nen 4. Harasinnasi reomerpusi. MHOTOYroJbHUKH
4.1. | MHOTOYTOJIbHUKH. 1 0 OmnuchiBaTh, UCTIONB3YS TEPMUHOIOTHIO, H300pakaTh ¢ MOMOIIBIO | [[ncHEMEHHBIH
4epTEKHBIX HHCTPYMEHTOB U OT PYKH, MOJIEIMPOBATh N3 OyMaru | KOHTPOJIb
MHOTOYTOJIbHUKH;
[IpyBomuTh TpUMEPBl OOBEKTOB PEANTLHOTO MHpA, HWMEIOIINX
(GopMy  MHOTOYronbHHKa,  NPSIMOYTOJbHHKA,  KBaJpara,
TPEYrONbHUKA,  OICHWBATH  HMX  JHHEHHBIE  pa3Mepsl;
Berumcndate:  mepuMeTp  TpEYroibHUKA,  MPAMOYTOJIbHHUKA,
MHOTOYTOJIBHUKA; TUIOMA/Ib IPSIMOYTOJIbHIKA, KBaIpaTa
4.2. | YeThIpE€XyTOIBHUK, 1 0 [TpuBoguTes mpuMepsl 00BEKTOB peanmbHOTO MHpa, uMeromux | [lnckMeHHbII
OpSIMOYTOJIBHUK, KBapar. dopMy  MHOTOYTOJBbHWKA,  MPSAMOYTOJNbHWKA,  KBaJparta, | KOHTPOIb
TPEYTOJbHHUKA, OIICHWBATh WX JMHEHHBIE pa3Mepbl; BerucnsTh:
HEepPUMETp TPEYroJbHUKA, HPSMOYTOJbHHKA, MHOTOYTOJIbHHKA;
TIIOMIA/Ib TPSIMOYTOJIbHUKA, KBaApaTa
4.3. | IlpaxkTuueckas pabora| 1 1 CTpouts Ha HEIMHOBaHHOM W kierdarod Oymare kBagpar u |IIpakruueckas
«[Toctpoenue NPSMOYTOJBHUK c 3a/IaHHBIMA JITHHAMU CTOpOH; | paboTa
IIPSIMOYTOJIbHUKA c HccnenoBate cBOiicTBa INPSAMOYTOJIbHUKA, KBaJgpara IIyTEM
3a/IaHHBIMH OKCIEPUMEHTa, HAOMIOJCHHs, W3MEPEHUs, MOJICIHPOBAHNS;
CTOPOHAMH Ha HEJIWHOBAHHOM CpaBHHMBATh CBOMCTBA KBaJpara U MPSIMOYTOIbHHUKA
Oymare».
4.4. | TpeyronbHUK. 1 1 N300paxaTb OCTpOYrojbHbIE, MPAMOYTOIbHBIE W TymoyroiusHble | [IpakTnueckas

TPEYTOJbHUKI

pabora




4.5, | TTnomanp u nepumetp | 4 BolpaxkaTe BeNMUMHY IUIOIIAAM B  Pa3iWYHBIX  €IWHUIAX | Y CTHBIN
PSMOYTOBHUKA u U3MEPEHUs  METPUYECKOM  CcHCTeMBl Mep, TOHHMATh U |OIpOC;
MHOTOYTOJILHHKOB, WCTIONB30BaTh 3aBHCHMOCTH MEXAY METpUUYeCKUMH enauHunamu | [lnceMeHHbIi
COCTaBIICHHBIX u3 HU3MepeHus TUTOTIIA TH;, | KOHTPOJIb
MPSMOYTOJIEHUKOB, €IUHHUIIBI 3HAKOMUTHCA C MPUMEPAMHU IPUMEHEHUS IJIOMAIN U IEPUMETpPa
U3MEPEHUS II0LIaIu. B IPAKTUYECKUX CUTyauusx; Pemarte 3amaun u3 peanbHOM KU3HH,

mpeayarath ¥ 00CYXIaTh Pa3IUIHbIE CIOCOOBI PEIIeHNS 3a1a4
4.6. | [lepumerp MHOTO yrojbHUKA. | 2 Bbiunciste:  mepuMeTp  TPEYrojibHHMKA, — MPSIMOYroJbHUKA, | [[MChMEHHBIN
MHOTOYTOJIbHHKA; TIOMAAb PSMOYTOJNIFHIKA, KBapaTa KOHTPOJTB;
KonTponsHas
pabora
Hroro no pazaeny: 10
Paznen 5. lecaTuunbie 1poou
5.1. | lecsaTuuHas 3amuch Ipooei. 4 [lpencraBnate aecaTHYHyl0 ApoOb B BHAE OOBIKHOBEHHOH, | Y CTHBIH
YuTaTh W  3alMCBhIBaTh, CPaBHMBATh JICCATHYHBIC JPOOH, | OIIPOC;
npemiaratb,  OOOCHOBBIBaTH M 00cyxknath  cnocoOsl | [TuceMeHHBIN
YIIOPSATOYUBAHUS IECATHYHBIX ApoOeit KOHTPOITh

5.2. | CpaBHeHHe JECATHYHBIX | 2 [MpeacTapnsaTh JeCATHYHYH JApPOOb B BHIC OOBIKHOBEHHOM, | Y CTHBIH

JpoOei. YuTaTh W 3alKMCBIBaTh, CPABHHMBATh JICCATUYHBIC JpOOH, | OMIPOC;
mpeanarath,  OOOCHOBBIBATE M 00Cyxmatb  cnocoOsl | [luceMeHHBII
YIOPSIOYMBAHUS JECATHYHBIX Tpo0eit KOHTPOJb
5.3. | elictBust ¢ nmecaTHuHbIME | 17 Bemmonuate  apudmeTndeckue  NEWCTBHSA € JIECSATUYHBIMHE | Y CTHBIH
JIPpOOSIMU. IpOOSIMH;  BBIMOJIHATH TPUKHIKY W OIEHKY pEe3yJbTaTa | Ompoc;
BBIYUCIICHUH; [TucbMeHHBIN
[lpumensaTp  cBoiicTBa  apu)METHYECKUX  JEHCTBUU ISl | KOHTPOIB;
panMoHaIH3aIMY BEIYHCICHUN Kontponbnas
pabora

5.4. | Oxpyrienue JIECATUYHBIX | 5 [TpumeHATh MpaBUIIO OKPYTIIEHUS NECITHUHBIX APoOeit YcrHbli

Ipo0et. or1poc;
[TuceMeHHBIN

KOHTPOJTh




5.5.

PemeHne TekCTOBBIX 3ajad,
COJIEPKATITIX APOOH.

Pemats TekcTOBEIC 3aa4u, COACpKaAINC I[pO6HBIe JAHHBIC, 1 Ha
HaXO0XJICHNUC YaCTH ICJIOIr0 M IECJIO0T0 IO €0 4aCTH, BBIABIIATH UX
CXOJZCTBA U pas3Inyiunsd

VYcerHbIHM
oTIpoc;
[TnceMeHHBIN
KOHTPOJIb

5.6.

OcHOBHBIE 3a Ta4u Ha IpoOH.

Pemrats TekcTOBBIC 3amMaum, coAepiKanIue APOOHbIC TJaHHBIC, U Ha
Hax0JICHHE YaCTH I[EJI0r0 M I[EJIOr0 IO €ro YacTH; BBIABJIATH MX
CXOJICTBa u pasnuuus;
MogennpoBath XOA peIIeHHS 3aJadd C TOMOINBIO PUCYHKA,
cxemsbl, Tabnuiel. [IpuBoanTH, pa3dupaTh, ONEHUBATH PA3TUIHbIC
peleHus, 3aIucu peleHuit TEKCTOBBIX 3a/1au4;
OmnepupoBarh IPOOHBIMH YHCIAMH B PEANbHBIX JKH3HECHHBIX
CHUTYaIHIX

ITucbMeHHBIN
KOHTpOJIb;
KonTponsHas
pabora

HUroro no pazneny:
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Pa3znen 6. Harnsignast reomerpus. Tena u gurypbl B NpocTpaHcTBe

6.1.

MHoOrorpaHHUKH.

0

Pacmo3naBaTh Ha 4YepTexax, pPHCYHKaX, B OKpYXalOIleM MHpE
OpSMOYTOJNBHBI  Tapamjienenunen, Ky0, MHOTOTpaHHUKH,
ONHCHIBATh, HCIOJNB3Ys TEPMHHOJIOTUIO, OLECHHBATH JIMHEHHBIC
pasmepsl;

[IprBomuTh TpUMEPBl OOBEKTOB PEANTLHOTO MHUPA, HWMEIOIINX
dopMy MHOTOTpaHHHKA, MOPSAMOYTOJBHOTO TapajlieNenumnea,
Ky0a

VYerabiit
oTpoc;
[TnceMeHHBIN
KOHTPOITh

6.2.

N3o6paxenne
MHOTOTPaHHUKOB.

PacrosHaBaTh Ha YepTekax, PUCYHKaX, B OKPYKAIOIIEM MHPE
NPSAMOYTONBHBI  Mapajenenunen, KyO, MHOTOIPaHHUKH,
ONUCHIBATb, MCIIOJB3Yd TCPMUHOJIOTWIO, OLCHWUBATH JINHEWHBIE
pasMepel;

[IpuBOMTE TIPUMEPBI OOBEKTOB PEANBHOIO MHpa, HMMEKOIIMX
(GopMy MHOTOrpaHHHKA, TNPAMOYTOJBHOIO MapaUIesenuIea,
Ky0a

[TpakTuueckas
pabora

6.3.

MOI[GJ'II/I MIPOCTPAHCTBCHHBIX
TCII.

Pacro3HaBaTh Ha yepTexax, PUCYHKax, B OKPYXAIOUIEM MHpe
MPSIMOYTOJIBHBIH

napauienenuies, Ky0, MHOTOTPaHHUKH, OMUCHIBATh, HCIIOIb3YS
TEPMUHOJIOTHIO, OLICHUBATh JTVHEHHBIE pasmepel;

Verabiit
0Tpoc;
IIncepMeHHBIN
KOHTPOJIb




6.4. | [TpssMmoyronbHbIi PacnozHaBaTh Ha uepTekax, PUCYHKaxX, B OKpYXaiolleM Mupe | YCTHbIH
napauieJIenumnesn, Kyo. HPSIMOYTOJTBHBIH Ompoc;
napajuieJIenunesn, Ky0, MHOTOTPaHHHUKH, ONHUCHIBATh, MCHONB3Ys | [InchMeHHBIH
TEpMUHOJIOTHUIO, OLICHUBATb JVHEHHbIe pa3Mephl; | KOHTPOIb
[IpuBOaNTE TIpUMEpPH OOBEKTOB PEANBHOTO MHpPA, HMMEIOIIHX
(GopMy MHOTOrpaHHHKA, TNPSAMOYTOJBHOTO TIapauielenuIesa,
Ky0a
6.5. | Pa3BépTku KyOa U PacrozHaBate um  wm300pakath  pa3BépTkM  KybOa  u | YCTHBIH
napauieJIenuneaa. napajuieJIenunena 0mpoc;
ITucsMeHHBIN
KOHTPOJTb
6.6. | [IpakTiueckas pabota HN3o06paxatsb Ky0 Ha KJIeTYaTon Oymare; | [Ipaktiyeckast
«Pa3BépTKa KyOay. HccnenoBath CBOHCTBa Ky0a, MPSIMOYTOIBHOTO | paboTa
napajienenuiena, MHOTOTPAHHUKOB,  HCIONB3YS  MOJEINH;
PacriozHaBath ®m  m300pakath  pa3BEPTKH  Kyba u
napajuieJIenunena
6.7. | O0béMm Kyo0a, PacrozHaBate m  wm300paxate  pa3BépTku  Kyba W | YCTHBIH
OPSIMOYTOJIBHOTO HapauieIenumnesa; Ompoc;
napauieJenunesna MonenupoBats Ky0 W mapawienenunes u3 Oymarn W mpouux | [InceMeHHBIH
MaTepHuaos, OOBSCHATD croco0 MOJICITUPOBAHUS; | KOHTPOJIB;
Haxomute u3Mepenus, BRIYUCIATH MIIOMIA/Ab TOBEPXHOCTH; 00BbEM | KoHTponbHas
Ky0a,  NpPAMOYroJBHOTO  TapajUlelienuIesia;  UCCienoBarth | paboTa

3aBUCUMOCTh 00b&Ma Ky0a OT JUIMHBI ero pedpa, BBIABHIaTb U
000CHOBBIBATh TUIIOTE3Y;
Habmionate ¥ MpoBOAUTE aHAJIOTUU MEXAY MOHATUSAMH IUIOIIAIH
u  o0béma, mepuMmeTpa M  IUIOMAOM  [OBEPXHOCTH;
PacriosHaBaTh MCTHHHBIE ¥ JIOKHBIE  BBICKa3bIBaHUS O
MHOTOTpaHHHKaX, TNPHUBOAWTH MPUMEPHl M KOHTPIPUMEPHI,
CTPOMTb  BBICKA3bIBAaHWS W  OTPHLAHUS  BBICKa3bIBAaHWH;
PemaTp 3a1aun U3 peanbHON KU3HU

Hroro no pazueny:

Paznen 7. IloBTopenue n 0600menne




7.1.

[ToBTOpEHME OCHOBHBIX
NOHATUI U METOMOB Kypca 5
KJ1acca, 0000IeHIe 3HAHUH

10

Bbruncnste 3HaYCHUS BBIPAKEHHH, COJCPXKAIIUX HATypallbHbBIC
qrcna, OOBIKHOBEHHBIE W JIECSATHYHBIE JAPOOW, BBITIONHATDH
npeoOpa3oBaHus qHCeT;
BriOupath cnoco0 cpaBHEHHS YHCElN, BBIYHCICHHWN, TPUMEHSTH
CBOWCTBA apU(METHUCCKMX NEHCTBUH I palHOHATM3AIMHA
BBIUHCIICHUH;

OcCyIIeCTBIATh CAMOKOHTPOJIb  BBHIMOJIHACMBIX — JCHCTBUH U
CaMOIPOBEPKY pe3ynbTara BBIYHCIICHUIA;
Pemarp  3amaum W3 peanbHOM  KHM3HH,  MPUMEHSTbH
MaTEMaTUYECKUE 3HAHUS JUTS PELICHUS 33a]1a4 U3 IPYTUX YIeOHBIX
MPEMETOB,;

Pemmate 3amaum pasHBIME CIIOCOOaMH, CPaBHHUBATH CIIOCOOBI
pEIIeHus 3a1aul, BBIOWPATh PAMOHAIBHEIA CII0C00

VYcerHbIHM
oTIpoc;
[TnceMeHHBIN
KOHTPOJIb;
KonTponbHas
pabora

HUroro no pazneny:

10

OBIIEE KOJMYECTBO YACOB
10 TIPOTPAMME

170
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