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OCHOBHOI'O OBIIEI'O ObPA3OBAHNA
_ MATEMATHUKA
(BA30BbIM YPOBEHD JIJIA 5-9 KITACCOB)



MNOACHUTEJIBHASA 3AIIMCKA

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEIMETA «MATEMATUKA»

I[IpumepHass pabouasi mporpamMma MO MaTeMaTHKe MJIsi oOydaromumxcs 5—9
KJlacCOB  pa3paborana Ha ocHoBe DexepalbHOrO  T'OCYJIapCTBEHHOTO
00pa30BaTEJIFHOTO CTaHJapTa OCHOBHOTO OOIIEro oOpa3oBaHUs C YYETOM H
COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUM, NPEIBIBISIEMBIX K MaTeMaTUYE€CKOMY
0o0pa30oBaHUIO, U TPagUIINI POCCUHCKOTO 00pa3oBaHUs, KOTOPbIE 00ECeYnuBaIOT
OBJIAJICHUE KJIFOYEBHIMHU KOMIICTCHIIMSIMHU, COCTABJISIOIIMMH OCHOBY  JJIsI
HENPEPBIBHOTO OOpa30OBaHWs W CaMOpPA3BUTHs, a TaKXKe IIeJOCTHOCTh
OOIIEKYIbTYPHOTO, JINYHOCTHOT'O U MO3HABATEJILHOTO pa3BUTHUsI oOyyaromuxcs. B
paboueit miporpamMMme YYTEHBI HJIEU U TMoJiokeHuss KoHnenuuu pa3BUTHS
MaTeMaTudeckoro obpaszoBanusi B Poccuiickoit denepanuu. B snoxy nudposBoit
TpancopmManmum BcexX cdep YeITOBEUYECKOH AeSTSIILHOCTH HEBO3MOXXHO CTaTh
o0pa3oBaHHBIM COBPEMEHHBIM YEJIOBEKOM Oe3 0a30BOH MaTeMaTH4YeCKOU
MOATOTOBKHU. Y3K€ B IIKOJIE MaTeéMaTUKa CIYy)KUT ONOPHBIM MOPEIAMETOM JIJIs
U3yYEeHHUs] CMEXXHBIX JUCIUILUIMH, a IOCJE IIKOJIbBI PEaJbHOM HEO0OXOAUMOCTHIO
CTAaHOBHUTCS HEIPEPHIBHOE OOpa30oBaHHWE, YTO TPEOyeT MOJHOIECHHOW O0Oa30BOU
o01reo0pa3oBaTeIbHOM IMOJATOTOBKH, B TOM YHCJIE€ W MaTeMaTHYECKOW. ITO
00yCIOBIEHO TEM, YTO B HAIIM AHU PACTET YUCIO TPOdeccHuil, CBIA3aHHBIX C
HENOCPEACTBEHHBIM MPUMEHEHHUEM MaTEeMaTHKU: U B cepe PKOHOMHUKH, U B
OW3Hece, U B TEXHOJOTHYECKUX O0JACTsIX, W JIa)ke€ B T'YMaHUTapHBIX cdepax.
Takum oOpa3oM, KPYTrHIKOJbHUKOB, IS KOTOPBIX MaTeMaTHKa MOXET CTaTh
3HAaYUMBbIM
OpEeaAMETOM, PACHIUPSCTCS.

[IpakTudeckasi MOJIE3HOCTh MaTEeMaTUKNU OOYCJIOBJIEHA TEM, UTOEE IMPEeAMETOM
SIBJISIIOTCSL  (pyHIAaMEHTaJIbHBIE CTPYKTYpPbl HAIlIETO MHpa: MNPOCTPAHCTBEHHBIE
(opMBI W KONMMYECTBEHHBIE OTHOIICHUS OT MOPOCTEHIINX, yCBAaMBa€MBbIX B
HENOCPEACTBEHHOM OIIBITE, JO JOCTATOYHO CJIOXKHBIX, HEOOXOIMMBIX JIJIsi
pa3BUTHUsI HAYYHBIX W NPUKIAIHBIX HACH. be3 KOHKPETHBIX MaTeMaTHYECKUX
3HAaHUM 3aTpyJHEHO IIOHHMMaHHUE NPUHIUIIOB YCTPOMCTBA U HUCIIOJIb30BAHUS
COBPEMEHHOW TEXHUKHU, BOCOPUSITHE ¢ HHTEpPOpETalus pa3zHooOpa3HOU
COLIMAIbHOM, PKOHOMHYECKOW, MOJIUTHUYECKOW HHpOpmanuu, manodpdexTuBHa
MMOBCEIHEBHAsI MPaKTHUECKasi AesATeIIbHOCTh. Ka)k oMy 4desloBeKy B CBOEH >KU3HU
OPUXOJAUTCS BBINIOJHITH pPacy€Thl M COCTABJATH AJITOPUTMBI, HAXOJWUTh U

OpuUMEHsATh (OPMYJIbl, BJIAJIETh MNPAKTUYECKUMH HOpPpUEMAMU T'€OMETPHUYECKUX



U3MEPEeHUI M MNOCTPOECHHUM, YMTaTh HWHQOpMAIMIO, OPEJICTABICHHYIO B BHIE
Tabaun, AuarpamMm U rpaMKoOB, 5KUTh B YCIOBUSIX HEOMTPEAEJIEHHOCTH U TOHUMATh
BEPOSITHOCTHBIN XapaKTep CIIy4alHBIX COOBITHUH.

OnHoBpeMeHHO ¢ pacmupeHuem cdep NpUMEHEHUs MaTeMaTHUKH B
COBpPEMEHHOM O0IIIecTBE BCE O0Jiee BaXKHBIM CTAHOBUTCSI MAaTEMAaTHYECKUN CTUITH
MBIIIJICHUSI, OPOSIBJISIONIUICSI B ONpPEJIeIEHHBIX YMCTBEHHBIX HaBbIkax. B
npoliecce U3ydeHUsI MaTeMAaTHKHU B apceHalsl IMPUEMOB U METOA0B MBIILJICHUS
4eJ0OBEeKa €CTECTBEHHBIM 00pa3oM BKIIOYAIOTCS WHAYKOHUS W ACTYyKIHS,
00001IeHne ™ KOHKpEeTH3alus, aHalu3 W CHHTe3, Kilaccudukanus U
cucremMaruzaiiysi, abcrparupoBaHue U aHanorusi. OObEKTbl MaTEMaTHUYECCKUX
YMO3aKJIIOUEeHUM, TpaBHWa HUX KOHCTPYHPOBAHHUSI PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX TIOCTPOCHHUM, CHOCOOCTBYIOT BBIPpAOOTKE yMEHHs (OPMYIUPOBATH,
O0OOCHOBBIBATh U JOKa3bIBaTh CYXKICHHS, TEM CaMbIM Pa3BHUBAIOT JOTHUYECKOE
MBINUJICHUE. Beaymas ponabs NMpPUHAJICKAT MaTeMaTuke U B (OPMHUPOBAHHUH
AJTOPUTMHUYECKONW KOMMOOHEHTHI MBIINUICHUSI W BOCIHUTAHUM YMEHUH
JEeUCTBOBATh IO 3aJaHHBIM aJITOPUTMaM, COBEPIICHCTBOBATH H3BECTHBIC U
KOHCTPYHpOBaTh HOBBIE. B mpolecce penieHus: 3ajgad — OCHOBOM y4deOHOM
JIeSITENbHOCTH Ha ypOKax MaTe€MaTHKH — pPa3BUBAIOTCsS TaK)KE€ TBOpUECKasl U
OPUKIJIATHASI CTOPOHBI MBIIIJICHUSI.

OOyueHue MarteMaTuke JaéT BO3MOXKHOCTH pa3BUBATh y OOy4YaroOmIMUXCs
TOYHYIO, pAlHOHAIBHYIO U MTHPOPMATUBHYIO peUb, yMEHHUEOTOUpATh Hanbosee
NOAXOASIINE SI3BIKOBBIC, CHUMBOJHMYECKHE, TpadHuUecKue cCcpeacrBa aJist
BBIPAYKEHHUSI CY>KACHUN U HATJISITHOTO UXIIPEICTaBICHUS.

HeoO0xonuMbIM KOMIOHEHTOM OOIICH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHUH
sIBJISIETCSl OOlllee 3HAKOMCTBO C METOJaMH IIO3HAHUSA JAEUCTBUTEJIbLHOCTH,
MpEeJICTaBJICHUE O MpeIMETe U MEeTOoJax MaTeMaTUKU, UX OTIMYHN OT METOIOB
JIPYTUX €CTECTBEHHBIX U T'yMaHUTAPHBIX HAyK, 00 OCOOEHHOCTSIX NPUMEHEHUS
MaTEeMaTUKH JUIS PEHIeHUs] HAyYHBIX W TPUKIAAHBIX 3a7ad. Takum oOpaszom,
MaTeMaTH4ecKoe oOpa3oBaHHME BHOCHT CBOW BKJIald B (OpPMHUPOBAHHUE OOIICH
KYJIbTYpbl Y€JIOBEKa.

N3yueHne MareMaTHKH TakKXE€ CHOCOOCTBYET ACTETUYECKOMY BOCHUTAHUIO
4eJIOBEKa, MOHUMAHHUIO KPAacOThl M H3SIIECTBA MaTEMaTHYECKUX PacCy’KIEHUH,

BOCHPUSITHIO TEOMETPUUECKUX (POPM, YCBOSHUIO UJIEU CUMMETPUH.

LEJIM 1 OCOBEHHOCTH M3YYEHUA YUYEBHOI'O ITIPEJIMETA
«MATEMATUKAY. 5-9 KIIACCHI

[IpuopuTeTHRIMU LIETISIMA OOyYCHHSI MaTeMaTHKE B 5—9 Kitaccax sIBISIFOTCSI:



— ¢popMHUpOBaHUE [CHTPAIBHBIX MaTEeMaTHUYECKUX  IOHSITHH  (YHUCIIO,
BEIIMYWHA, TeOMETpHUYEecKasi (urypa, II€epeMEHHasi, BEpPOSTHOCTb, (QYHKIIHS),
oOecrieunBaroOIIMX IPEEMCTBEHHOCTh W IIEPCHEKTHUBHOCTh MAaTE€MAaTHUYECKOTO

oOpa3zoBaHUsI 00yYarOIIUXCS;

—I1IO0ABCACHUC O6y‘IaI-OIJ_II/IXC$[ Ha JOCTYITHOM IJIsI HUX YPOBHC K OCO3HAHHUIO
B3aNMMOCBSA3U MATCMATUKHN MU OKPYXKAOIICro MUpa, MNOHUMAHHUC MAaTCMATHUKH KakK

4acTu OOLIEH KyJIbTYpPhl UESIIOBEUYECTBA;

—pa3BUTHE UHTEIUICKTYAITbHBIX U TBOPUYECKHUX CITOCOOHOCTEH O0YyJarOIINXCsl,
NO3HABaTEJIbHON AaKTUBHOCTH, HCCJIIEAOBATEIBCKUX YMEHHUM, KPUTHUYHOCTH

MBIIIJICHUA, HHTEPCCAa K U3YUCHUIO MAaTCMAaTHUKHU;

— ¢popMupoBaHre PYHKIIMOHAJILHON MaTeMaTUYECKON TPaMOTHOCTH: YMEHHUS
pacrno3HaBaTh  TIPOSIBJICHUS ~ MaTeMaTHYEeCKHUX  IIOHSTUH, O0OBEKTOB U
3aKOHOMEPHOCTEN B peaybHBIX XU3HEHHBIX CUTyalUsAX U OPU U3YUYECHUH APYTUX
y4eOHBIX MOPEAMETOB, IIPOSBICHUS 3aBUCHMOCTEHM M  3aKOHOMEPHOCTEM,
(opmynupoBaTh UX Ha SI3BIKE MAaTEMATHUKH M CO3J[aBaTh MaTeMaTUYECKUE MOJICITH,
OPUMEHSATh OCBOCHHBIM MaTeMaTHYECKUM anmnapar Uil pelIeHus IPaKTHUKO-
OPHMEHTHUPOBAHHBIX 3a7lady, HWHTEPIPETUPOBATHL U OLICHUBATh MOJyUYEHHBIE
pe3yIbTaThl.

OcCHOBHBIE JTUHHUU COJICP>KAaHHUs Kypca MareMaTHuKH B 5—9 kiaccax: «Uucna u
BBIUUCIICHUSDY, «AJreOpa» («AnreOpandeckue BBIPAXKCHUS», «YPaBHEHUS U
HEepaBeHCTBa»), «PyHKkuum», «l'eomerpusi» («I'eomerpuueckue GUIypbl U HUX
cBoiicTBa», «l/I3MepeHHe TeOMETpUUYECKUX BeIMYuH»), «BeposaTHocts u
CTaTUCTHKa». JlaHHBIC TUHUU PA3BUBAIOTCS MMapaUICJIbHO, KaXK/Jasi B COOTBETCTBUH
C COOCTBEHHOU JIOTMKOW, OJTHAKO HE HE3aBHCHUMO OJIHA OT JAPYroi, a B TECHOM
KOHTaKTe MU B3auMojeictBuu. Kpome »3Toro, wux oOBEAMHSIET JOTrHYecKas
COCTaBJISIIONIAs, TPAAUIIMOHHO TIPUCYIllasi MaTeMaTHUKE U MPOHU3BIBAIONIAsl BCE
MaTeMaTH4YeCKHe Kypchl U coaepykaresibHble JTUHUU. CdopMyaupoBaHHOE B
denepa’IbHOM TOCYJAapCTBEHHOM OQR30BATEIIFHOM CTaHIIApTE OCHOBHOTO OOIIETO
oOpa3oBaHusl TpeOOBaHHE «YyMETh OMNEPUPOBATH MOHSITUSAMHU: ONpPEJICIICHUE,
akcuoMa, TeopeMa, J10Ka3aTeJIbCTBO; YMEHHUE PACIIO3HABATh UCTHHHBIC U JIOXKHBIE
BBICKA3bIBaHUS, IPUBOJIUTH IIPUMEPHI U KOHTPIPUMEPHI, CTPOUTHBBICKA3bIBAHUS U
OTpHUIIAHUSI BBICKA3bIBAaHUI» OTHOCHUTCS KO BCEM KypcaM, a (opMHpOBaHHE
JIOTUYECKUX YMEHHUH paclipe/iesisieTcss 110 BCEM ToJlaM OOydYeHHsT Ha YpPOBHE
OCHOBHOroO ooOmiero ooOpazoBanmus. Comepxkanue oOpa3oBaHUsI, COOTBETCTBYIOIIIECE
OpeIMETHBIM pe3yabTaTam ocBoeHusi [IpumepHoit paboueil mnporpamMmel,

pacripeieIEHHBIM MO rojaM oOy4YeHUs, CTPYKTYPUPOBAHO TaKUM O0Opa3oM, YTOOBI
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KO BCEM OCHOBHBIM, IPUHIMOHUAIBHBIM BOIIpocaM oOydaronigecs oOpallalinch
HEOJIHOKPATHO, YTOOBI OBIAJ€HHE MaTEeMAaTHUYECKUMU IIOHSATUSIMU U HaBBIKAMH
OCYIIECTBIISIOCH TTOCIIEAOBATEIILHO U MOCTYNATEIbHO, C COOIOACHUEM TIPUHITUTIA
OPEEMCTBEHHOCTH, a HOBBIE 3HAaHUS BKJIIOYAJIUCh B OOIIYIO CHCTEMY
MaTeMaTHYECKUX TMPEACTaBICHUN OOydYaroluxcs, pacmupsisi U yriayomsisa eé€,

o6pa3y5[ IIPOYHBIC MHOKCCTBCHHBIC CBsA3U.

MECTO VYEBHOI'O IIPEIMETA «MATEMATHUKA» B YYEEHOM IIJIAHE

B coorBerctBUM ¢ denepaibHbIM T'OCYJAapCTBEHHBIM OOpa30BaTeIbHBIM
CTaHAApPTOM  OCHOBHOro  oOOliero oOpa3oBaHUsS  MaTeMaTHKa SIBISETCS
00s13aTeNbHBIM TNPEIMETOM HaA JIJAaHHOM YpOBHE oOpazoBaHusi. B 5—9 kiaccax
yueOHbIl npeaMeT «MaTreMaThKa» TpaJullMOHHO N3y4YaeTcs B paMKax CJIE€AYOINX
y4eOHBIX KypCOB: B 5—6 ki1accax — Kypca «Marematuka», B 7—9 kimaccax —
KypcoB «Anrebpay» (BKIro4Yas JI€MEHThI CTATUCTUKU U TEOPUU BEPOSTHOCTEH) U
«['eomeTpusi». Hacrosiieit mporpaMMoii BBOJAUTCS CaMOCTOSITEIIbHBIN y4eOHBIN
Kypc «BeposiTHOCTh U CTaTUCTUKA».

Hacrosimeit mporpaMmoii npegycMaTpuBaeTcsl BblJeJIEHUE B yUeOHOM MJIaHE Ha
U3y4YeHUE MaTeMaTHKH B 5—6 Kjaccax 5 y4eOHBIX YacOB B HEACIIO B TCUCHHE
KaKJ0ro roaa o0yueHusi, B 7—9 kiaccax 6 y4eOHBIX 4acOB B HEIEJIO B TEUCHUE
KaXKJ0T0 rojia o0y4yeHus,Bcero 952 yyeOHBIX Yaca.

TemaTnyeckoe TIUIAHUPOBAHHE  Y4YEOHBIX KYpPCOB M  PEKOMEHIYyEeMOe€
pacmpenesieHue y4eOHOro BpeMEHHM JJIsi U3YUYCHHUs OTHAEIbHBIX  TEM,
OpPEAJIOKEHHBIE B HACTOSIIEN NporpaMMe, HaJl0 pacCMaTpPUBATh KaK NPHUMEPHBIE
OPHUEHTHPHI B MOMOIIb COCTABUTEIIIO aBTOPCKOM padoueil mporpaMMbl U TIPEXKIE
BCEro yuuTesro. ABTop paboueil mporpaMMbl BIIpaBe YBEIUYUTh UJIH YMEHBIIUTH
MPEUIOKEHHOE YHUCIJIO YUYEOHBIX YaCOB Ha TEMY, UTOObI YIiIyOUTHCSI B TEMATHUKY,
OoJjiee 3aMHTEPECOBABIIYIO0 YUYECHHUKOB, WJIM HAIPaBUTh YCHUJIMSI HaIPEOJOJICHUE
3aTpyaHeHuid.  JlomycTMMO  Tak)Xe  JIOKAJIbHOE  IepepaclperiesicHue U
IIEPECTAHOBKA JJIEMEHTOB COAEPKaHUs BHYTPM JaHHOro kiacca. KoanuecTBo
NPOBEPOUYHBIX PabOT (Te€MaTUUYECKUH UM UTOTOBBIM KOHTPOJIb Ka4€CTBAa YCBOCHUS
y4eOHOro Marepualia) U UX THIT (CaMOCTOSITEIIbHBIE M KOHTPOJIbHBIE PaOOTHI,
TECTBhI) OCTAIOTCSA Ha YCMOTpPEHHE yuuTens. Takke y4yuTelb BIpaBe YBEJIUYUTh
WIH YMCEHBIIUTH YHCIIO Y4eOHBIX 4YacoB, OTBEJAEHHBIX B I[IpumepHoii paboueit
nporpaMMe Ha  00OOImIeHHE, NOBTOPCHHE, CHCTeMaTHU3alui0  3HAHUU
oOydaromuxcsi. EIMHCTBEHHBIM, HO NPUHIUIIHAIBHO BaXXHBIM KpPUTEPHUEM,
SIBIISIETCSl JIOCTHOKCHHUE PpPe3yJdbTaTOB OOy4YeHUs, YyKa3aHHBIX B HAaCTOSILCH

nporpamme.



IIJTAHUPYEMBIE PE3YJbTATBI OCBOEHUAYUEGHOI'O ITPEAMETA
MATEMATHUKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUSA

OcBoenue yueObHOro mpeamera «MaremaTHuka» JOJDKHO OOecIieuynBaTh
JOCTHKEHHE Ha YPOBHE OCHOBHOIO OOMIEro oOOpa3oBaHMs CJEIYIOIIHNX
JIMYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIILHBIX PE3YyIbTATOB!

JIMYHOCTHBIE PE3YJIbTATDI

JInuHOCTHBIE pe3ynbTaTbl OCBOEHUS MpOrpaMmbl ydeOHOIo HOpeaMeTa

«MartemaTuka» XapakKTepU3yIOTCS:

[TaTpuoTnyueckoe BOCIHMTAHHUE:

OPOSIBJIEHUEM HMHTEpPECA K MPOIUIJIOMY U HACTOSAIIEMY POCCUMCKON MAaTEMAaTHUKH,
LEHHOCTHBIM OTHOIIEHHUEM K JOCTHXXEHUSIM POCCUUCKHUX MAaTEMAaTHUKOB H
POCCHUUCKON MaTeMaTUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO DTUX JTOCTUKEHUN B

JAPYTruX HayKax U NPUKIIagHbIX cepax.

['pask1aHCKOE M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHCHUIO OOS3aHHOCTEH TpakJaHHUHA U pPEaJu3allUUd €ro
npaB, MPEJACTABICHHEM O MaTeMaTHYCCKUX OCHOBax (YyHKIIMOHUPOBAHUS
Pa3IUIHBIX CTPYKTYP, SIBJICHUU, MPOIISAYP TPaKIaHCKOTO 0OO0IIecTBa (BHIOOPHI,
OMPOCHI U TIP.); TOTOBHOCTBHIO K OOCYKJICHUIO dTHYCCKUX ITPOOJIEM, CBSI3aHHBIX
C TIPAKTHYECKUM NPHUMCHEHHEM JOCTH)KCHUH HAayKHW, OCO3HAaHHUEM BaXKHOCTH

MOPAJIIBHO-9THUYCCKHUX IMMPHUHIIUITIOB B ACATCIIBHOCTHU y‘léHOFO.

TpynoBoe Bociuranue:

YCTAaHOBKOW Ha AaKTHMBHOE Yy4YacTHE€ B pELIEHWM [PaKTUUYECKHUX 3aJad
MAaTEMAaTUYECKON HAIPaBJIEHHOCTH, OCO3HAHHUEM Ba)XHOCTH MaTE€MaTH4YE€CKOI'O
oOpa3oBaHUsI Ha MPOTSHKEHUHM BCEHM JKU3HM IS YCIEHIHON TpodecCHUOHaILHOMU
JIESITEJIFHOCTA W Pa3BUTHEM HEOOXO/MMBIX yYMEHHWH; OCO3HAHHBIM BBIOOPOM U
MMOCTPOCHHUEM HMHJMBUAYaAJIbHONW TPAaeKTOPUU OOpa30BaHUS U )KU3HEHHBIX IIJIAHOB

C y‘IéTOM JIMYHBIX UHTCPCCOB U O6H_[CCTB6HHI>IX HOTpC6HOCTeI>’I.

DCTeTHYecKOe BOCIIUTAHMUE:

CHOCOOHOCTBIO K  OMOIMOHAIBHOMY U  ACTETUYECKOMY  BOCIIPHUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/1a4, PEHICHUM, pacCy>XAeHUN; yMEHUIO BUJETh

MaAaTCMAaTHUYCCKHUC 3aKOHOMCPHOCTHU B UCKYCCTBC.



HCHHOCTI/I Hay4HOI'O [TO3HAHUS:

OpHMEHTAallUerl B JAESITCIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX
MpEeJICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI UEJIOBEKA, HIPUPOAbI U
o01ecTBa, MOHMMaHUEM MaTE€MAaTHYECKON HayKH Kak cdepbl 4eJIO0BEYECKOU
AEATEJIBHOCTH, DTAIIOB €€ pa3BUTHAUN 3HAYUMOCTH JJIs1 pa3BUTHS LIMBUIIN3ALIUH;
OBJIAJICHUEM SI3BIKOM MATEMAaTUKHU U MATEMAaTUYECKOU KyJIbTypPOU KaK CpeACTBOM
MO3HaHWs MHUPA; OBJIAACHHUEM HNPOCTECHINIMMH HAaBBIKAMH HCCJIEIOBATEIIbCKON

ACATCIIBHOCTH.

@usnyeckoe BocuTaHue, GOPMUPOBAHUE KYIBTYPHI 3J0POBbSI M AIMOILMOHAIHLHOTO

OJ1aronoy4us:

TOTOBHOCTBIO HNPUMEHITH MAaTE€MAaTHYECKUE 3HAHHUA B HHTEpPECcaX CBOECIO
3I0pOBbsI, BEJCHUS  3J0pOBOro obOpaza KHU3HH (340pOBOE  IIMTAHUE,
cOalaHCUPOBAHHBI PEXUM 3aHSATHH UM OTHAbIXa, peryysipHas Qu3ndeckas
aKTUBHOCTB); C(POPMHUPOBAHHOCTHIO HaBbIKa pedIeKCUN, NPU3HAHUEM CBOETO

npaBa Ha OUIMOKY M TaKOTO K€ IMpaBa JAPYyroro 4ejgoBeKa.

DKOJIOTHYECKOE BOCIHTAHHME:

OpHEeHTAalMEH Ha MPUMEHECHUE MaTEeMAaTUYECKUX 3HAHUHN ISl pelIeHus 3aa4d
B 00JIaCTH COXPAaHHOCTH OKpY>Kalolllel cpenpl, MIIaHUPOBAHHUS IMOCTYNKOB H
OIICHKW WX BO3MOYHBIX TOCJICJICTBHU JIJII OKPY>KAIOIIEH Cpeabl; OCO3ZHAHHUEM

ri100aJabHOro XapakKTepa 3KOJIOTNYCCKUX HpO6J’ICM 51 HYTeﬁ nX pCIICHUA.

JIndaHOCTHEIE PC3YJIbTAThI, 06ecneqHBa}0mHe ajjanTaiuro 06yqafomeroc;1 K USMCHAIOIMUMCS

YCJIOBUSIM COLIMAIIBHOM U ITPUPOJHOM CPEBL:

FOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPEIEIEHHOCTH, ITOBBILICHUIO
YPOBHSI CBO€H KOMIIETEHTHOCTH Y€pPe3 NPAKTUUECKYIO IESITEJIbHOCTh, B TOM UHCIIE
YMEHHE YUYUThCSl y APYTHUX JIIoAei, MpuoOpeTaTh B COBMECTHOUN J€sATEIbHOCTH
HOBBIE 3HAHUSI, HABBIKM U KOMIIETEHIIUN U3 OIIbITA JAPYTHX;

HEOOXOAUMOCThIO B (POPMHpPOBAHMM HOBBIX 3HaHW, B TOM 4YHCJIE
(opmynupoBaTh UaeH, NOHATHS, THIOTE3bl 00 0OBEKTAX U SIBJICHUSIX, B TOM YHCJIE
paHee HE U3BECTHBIX, OCO3HaBaTh JA€(PUIUTHI COOCTBEHHBIX 3HAHUH WU
KOMIETEHTHOCTEH, MIIaHUPOBATh CBOE pa3BUTHUE;

CHOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTyallMIO,  BOCIPHHUMATH
CTPECCOBYIO CUTYAIIUIO KaK BBI30B, TPEOYIOIINH KOHTPMEP, KOPPEKTUPOBATH
OpUHUMAEMbI€ pPEIIeHUsI U AeUCTBUA, POPMYIHMPOBaTh U OLIEHUBATh PUCKH U

MOCJIEZICTBUSI, POPMHUPOBATH OMBIT.

METAIIPEJIMETHBIE PE3VJIbTATBI



MeranpeaMeTHble  pe3yiabTaThl OCBOEHHMS MPOrpaMMbl  y4eOHOTO IIpeaMeTa
«Maremarukay» XapakTepU3YyIOTCSI OBJIAJICHUEM VHUBEPCAIbHLIMU NO3ZHAGAMETbHbIMU
oelicmeusamu, YHUBEPCAIbHbIMU KOMMYHUKAMUGHBIMU OCUCMEUAMU U VHUBEPCATbHLIMU
PeYyIAMUBCHBIMU OelCMEUSMU.

1) YHusepcanvhvie noznagamenvbHnwvle Oelicmeus obecneuusarom @Gopmuposanue
0a306bIX KOCHUMUBHBIX NPOYECco8 00yHanwuxcs (0ceoeHue Memooos NO3HAHUS
OKpydHCcalowe2o Mupa,; npuUMeHeHue J102U4ecKux, Uccie008amenbCKux onepayutl, yMeHull

pabomams ¢ ungopmayueti).

ba3oBrle nornueckue neMcTBUS:

—  BBIABJIAATH U XapaKTEPHU30BaTh CYIIECTBEHHBIE MNPHU3HAKH MAaTEMaTUUYECKUX
OOBEKTOB, TIOHSTUNW, OTHOLICHHUH MEXAYy IOHITUIMH; (POPMYIIMPOBATH
OTIpEICIICHUS MOHSITHIA; yCTaHaBJIMBATh CYIIECTBEHHBIN MpU3HAK
kiaccuuKaliiid, OCHOBaHUSA Jisi OOOOMmIEHWss W CpPaBHCHUS, KPUTCPUU
OPOBOJIUMOT'O aHAJIHN34;

—  BOCHpUHUMATH, (GOPMYJIHPOBATH W  NOPEOOpa3oOBBIBATH  CYXKICHHUSI:
YTBEpAUTEIbHBIC U OTPUIIATSIIbHBIC, CJIMHUYHbBIC, YaCTHBIC U OOIIIHE; YCIIOBHBIC,

—  BBIABJIATH MaTE€MaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOIIOJCHUSX U YyTBEPXKIACHUSX; Ipe/IaraTb KPUTSPUHU JIITsT
BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTUBOPCYHUI;

— gJenarb BBIBOABI C HCHOJB30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX H
WHAYKTUBHBIX YMO3aKIIFOUYCHUN, YMO3aKIIIOUEHUH O aHAJIIOTHH;

— pas0buparb JI0Ka3aTeIbCTBA MAaTEMAaTHYECKUX YTBEPXKICHHUU (MIPSIMBIE U OT
MPOTUBHOTO), NOPOBOAUTH  CaMOCTOSTEIBHO  HECJIOXXHBIE  JOKa3aTelIbCTBa
MaTeMaTH4eCKuX (haKTOB, BBICTpAWBATh apryMEHTAIUIO, MPUBOAUTH HNPUMEPHI U
KOHTPIIPUMEPHI; OOOCHOBBIBATh COOCTBEHHBIE PACCYKIACHUS;

— BBIOWpaTh CIIOCOO penieHuss ydeOHOM 3agaum (CpaBHUBATh HECKOJIBKO
BapHaHTOB PEIICHUs], BBIOUPATh HanOoee NOIXO SIIUNC YIETOM CaMOCTOSITEIIBHO

BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBrle uccnenoBaTeabLCKie IEUCTBUA:

—  HCIOJIB30BaTh BOIIPOCHI KaK MCCIIEAOBATEIbCKUN HWHCTPYMEHT MO3HAHUS;
(opmynupoBaTte  BOOpPOCHI, (PUKCUPYIOIIHE MPOTHUBOpPE YHE, NOpodJeMy,
CaMOCTOSITEIILHO yCTaHaBJIWBAaTh HWCKOMOE W JIaHHOE, (POpMHpOBaATH THIIOTE3Y,

apryMeHTHPOBATh CBOIO MO3UIIMIO, MHEHHE;

— IIPpOBOAUTE IIO CaMOCTOATCIIBHO COCTABJICHHOMY IIJIaHY HECJIOKHBINA

OKCIICPUMCHT, HeOOJIbIIOE nuccjaecaoBaHue 110 YCTAHOBJICHUIO ocoOeHHOCTEN



MaTEMaTHYECKOTO OOBEKTa, 3aBUCUMOCTEN OOBEKTOB MEXIYy COO0Oi;

—  caMOCTOsTeNbHO (opmMyTHUpOoBaTh OOOOIIEHUS W BHIBOABI MO pe3yJibTaTaM
MPOBEAEHHOTO  HAOJIIOJICHUSI,  MCCJICJIOBAHUS, OIICHHUBATh  JIOCTOBEPHOCTH
MOJIyYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U OOOOIIICHU;

—  OPOTHO3UPOBATH BO3MOXXHOE pa3BUTHE MNpoliecca, a TaKKe BBIJIBUTATH

IIPCAITOJIIOKCHHUA O €0 pa3sBUTHM B HOBBIX YCJIIOBUAX.

Pabota ¢ unpopmarueii:

—  BBIBIATH HEAOCTATOYHOCTh U M30BITOYHOCTH HWHGPOPMAIUN, TaHHBIX,
HEOOXOJUMBIX ISl pelIeHUs 3aJa4u;

—  BBIOMpATh, AaHAJIU3UPOBATH, CHUCTEMATU3HUPOBATH M HHTEPHPETUPOBATH
MH(MOPMALIMIO PA3JIUYHBIX BUAOB U (POPM IIPEICTaBIICHUS;

— BbIOWpaTh (QopMy IIpeAcCTaBiI€HHUs] HMHOpPMALMH W WUIIOCTPUPOBATH
peliaeMble 3aj1aui cXeMaMu, JuarpaMmMaMi, HHOU Irpad UKol U X KOMOWHAITUSIMU;

—  OLCHUBATh HAAEKHOCTHL HHPOPMAIMM TO KPUTEPHUSIM, IIPEII0KCHHBIM

YUYUTEJIEM WJIM CPOPMYJIHPOBAHHBIM CAMOCTOSITEIBHO.

2) YHueepca/szble KOMMYHUKAMUGBGHbLE oeticmeus obecneyusarom

cqbopmupoeaHHocmb COUUAIIbHBIX HABBLIKOB 06yl¢ai0u4ux0ﬂ.
Oo1enue:

—  BOCHPUHHUMATH U (GOPMYJIMPOBATH CY>KJACHHS B COOTBETCTBUH C YCJIOBUSIMU U
LEJISIMU OOIIEHUSI; SICHO, TOUHO, I'PaMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX
U NOHUCBMEHHBIX TEKCTaX, JaBaTh IIOSICHEHUS 10 XOJy pelleHus 3ajadu,
KOMMEHTHPOBATh IOJIyYCHHBIN PE3yJIbTAT;

— B X0Jie 00OCYXJCHHUS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOM TEMBbI,
npoOJieMBbl, pemraeMol 3a/jauM, BBICKA3bIBATh HJEH, HALICJIEHHBIE Ha IIOMCK
pEIIEHUs; COIOCTABJIATh CBOM CYKICHHUS C CYXXICHHUSAMH APYIHMX YYaCTHHKOB
nuanora, oOHapy>KMBaTh PAa3JIUYHEC U CXOJCTBO MO3HUIIMH; B KOPPEKTHOM (opme
(opmympoBaThs pazHOrIacusi, CBOM BO3PAKCHHUS;

—  [OPEACTaBJIATH PE3yJIbTAaThl PEIIEHUS 3aJa4U, SKCIIEPUMEHTA, UCCIIE1OBaHNUs,
MPOEKTa; CaMOCTOSITEIILHO BBIOMpATh (opMaT BBICTYIUICHUS C YYETOM 3a7ad

OpEe3eHTAalluH U OCOOEHHOCTEN ay TUTOPUH.
CoTpyAHUYECTBO:

— ITOHHUMAaThb 41 HCITIOJIB30BAaTh nmpeumMmynieccTrBa KOMaHI[HOﬁ 41

HHHHBHHyaHBHOfI pa6OTI>I IIpHU pCILICHUU y‘Ie6HLIX MaATCMaTH4YCCKHUX 3ada4,

— HNIpUHUMATh LOCJIb COBMECTHOM ACATCIIBHOCTHU, TNIAHUPOBATH OPraHU3aIlvIO

COBMECTHOM paboOThI, pacmpenessiTb BUABI padoOT, JOroBapuUBaThCs, OOCYXKIAaTh
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OpOIIECC U Pe3yIbTaT paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHUX JTIOJICH;

— y4YacTBOBATh B IPyNIIOBBIX (hopMax padoThl (0OCyKaeHUsI, OOMEH MHCHHUSIMH,
MO3TOBBIC IIITYPMBI U JP.); BBITIOJTHSATH CBOIO YaCTh PA0OTHI U KOOPAUHUPOBATH CBOU
JICUCTBUSI C JPYTUMH YJI€HAMH KOMAaHIbI; OIICHUBATh KAaUueCTBO CBOETO BKJAaJa B
o0IMii  TPOAYKT 1O  KpPUTEPUSIM, CHOPMYIIMPOBAHHBIM  yYaCTHHUKAMHU

B3aUMOOECUCTBHUSI.

3) Ynusepcanvnvie  pezynamuenvie  Oeiicmseusi  obecneuusarom QopmuposaHue

CMbLCII06bLX YCMAHOBOK U IHCUZHEHHbBIX HABLIKO6 JTUYHOCMU.

Camoopranu3anusi:

— CaMOCTOSITEJILHO COCTaBJSITh IUIAH, aJITOPUTM pEIICHHs 3aadyu (UJIH ero
JacTh), BBIOMpATh CHOOCOO pemeHus: C Y4YETOM HWMCIONUX CSI PECypcoB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BapHAHTHI

petienuii ¢ yaéToM HOBOM MHMOpMAIIUH.

CaMOKOHTpOJIB:

— BJIQJIETh cOCcO0aMM CaMONPOBEPKH, CAMOKOHTPOJIS IIpoIecca U pe3yJibTaTa
pelIeHns MaTeMaTUYeCKOH 3a1auu;

— IMPEABUAETH TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYThH IIPH PEIIEHUM 3a0a4H,
BHOCUTH KOPPEKTHUBBI B JESITEIbHOCTH HA OCHOBE HOBBIX OOCTOSITEIbCTB,
HalJICHHBIX OIIMOOK, BBISIBJIEHHBIX TPYJIHOCTEM;

— OLIGHUBATh COOTBETCTBUE pe3yJbTaTa AE€ATEIbHOCTH IIOCTABJIEHHON LEJIN U
YCIOBUSAM, OOBSCHATH TNPUYUHBI JOCTHIKCHUS WJIA HEIOCTHXKCHUS IICIIH,

HaXOoJUTh OIIMOKY, 1aBaTh OLIGHKY MPUOOPETEHHOMY OIIBITY.

[TPEJIMETHBIE PE3VJIbTATBI

I[IpenmeTHbie pe3ynbTaThl ocBoeHHs [IpumepHoii paboueil mporpamMmsbl MO
MaTeMaTUKe TIPEACTaBJIEHbI MO ToJAaM OOydYeHHsI B CIEAYIOMHUX pasjeiiax
oporpaMMbl B paMKax OTAEJBHBIX KypcoB: B 5—6 Kilaccax — Kypca
«Maremartuka», B 7—9 kj1accax — KypcOB
«Anrebpa», «I'eomeTpus», « BEpOSATHOCTh U CTATUCTUKA.

PasBuTHe JormduecKkmx HpCI[CTaBJ'IeHI/Iﬁ N HABBIKOB JIOTHMYCCKOI'O MBIIIJICHUSA
OCYIIECTBJISIETCSI HAa MOPOTSDKEHHUHM BCEX JIET OOy4YeHHsi B OCHOBHOM IIKOJIE B
paMKax BCceX Ha3BaHHBIX KypcoB. lIpearnonaraercsi, 4To0 BRINYCKHUK OCHOBHOM
HIKOJIBI CMOXKCT CTPOUTH BbICKA3bIBAHHUA W OTpULIAHUS BBICK&?-LIB&HPIIZ,
pacimo3HaBaTb MCTHUHHBIC U JIOJKHBIC BBICKA3BIBAHUSA, IPUBOINUTL IMPUMCPBI U
KOHTPIIPUMEPHI, OBJIAJACET MNOHSTHSAMHU: OINpPEACICHHUE, aKCuoMa, Teopema,

A0Ka3aTCJIbCTBO — WM HAYYHUTCS UCIIOJIB30BaTh UX ITPHU BBITTIOJITHCHUHN yqe6HBIX "
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BHEYYEOHBIX 3a1ad.

[IPUMEPHAAA PABOYAA ITPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHKAY». 5-6 KJTACCBI

LEJIN U3YYEHUA YYEBHOI'O KYPCA

I[IpuoputeTHBIMU 1IEJIIMU OOYYEHUSI MaTEMaTHKE B 5—6 Kjlaccax sIBISTFOTCSI:

— nOpoaoJbkeHue (GOpMHUPOBAHUS OCHOBHBIX MAaTEMAaTUYECKUX MOHSATHH (YHCIIO,
BECJIMYMHA, TeoMeTpuueckas ¢urypa), OOCCIICUHMBAIOIINX IMPEEMCTBEHHOCTh H
HEePCIIEKTUBHOCTh MAaTEMAaTHYECKOTIO0 00pa30BaHMUsI O0YyYarOIIUXCSI;

— pa3BUTHE UHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEN OO0YyYaromuxcs,
IMO3HaBaTEILHON AKTHUBHOCTH, HCCJICIOBATCIIBCKUX YMeHI/II\/’I, HHTCpCCAa K UBYUCHHTIO
MaTEeMaTHKU;

— IIOABCIACHUC o6yqa10Luch;1 Ha AOCTYIIHOM OJIsd HUX YPOBHC K OCO3HAHHIO
B3aNMMOCBA3U MAaTCMATUKH U OKPYXKAIOIICro Mmupa,;

— ¢dopmupoBaHue QYHKIIMOHAIBHOU MaTEMaTHUYECKOW I'paMOTHOCTH: YMEHUS
pPacCiio3HaBaTb MATCMAaTHUYCCKHUC O6'I>CKTBI B PCAJIbHBIX JKHU3HCHHbLIX CHUTyallUusiaX,
IIPUMCHATH OCBOCHHBIC YMCHUA JIsI pCHICHUA IMTPAKTHUKO-OPUCHTHUPOBAHHBIX 3aJ14a4,
UHTEPIPETUPOBATH NOJyUYE€HHBIE PE3yJIbTaThl U OLIEHUBAaTh UX HA COOTBETCTBUE

HpaKTHqCCKOfI cUuTyalnmm.

OcCHOBHBIE IJIMHUHM COJACpKaHHUs Kypca MaTeMaTHKu B 5—6 Kkjaccax —
apudmeTndeckass M TeOMETpHYECKas, KOTOpPbIE pPa3BUBAIOTCS MapajieIbHO,
Ka)k/1asi B COOTBETCTBUHM C COOCTBEHHOM JIOTHKOW, OJHAKO, HE HE3aBUCUMO OJHA
OT APYTrOH, a B TECHOM KOHTAKTE€ U B3aUMOJAEUCTBUU. TaKXKe B Kypce MPOUCXOJIUT
3HAKOMCTBO C DJIEMEHTaMM aJreOpbl U OMUCATECIIHbHOW CTAaTUCTHUKH.

N3yuenne apudmMeTHUeCcKOro marepualia HauMHASTCS CO CHUCTEeMaTH3alluu |
Pa3BUTHS 3HAHUU O HATypPaJIbHBIX YHCJIaX, IOJYYEHHBIX B HAYaJIbHOU 1mikoue. [1pn
5TOM COBEPILICHCTBOBAHUE BBIYHUCIHUTEIBHON TEXHUKU U (POPMHUPOBAHUE HOBBIX
TEOPETUUYECKUX 3HAHUN COYETAeTCs C PAa3BUTHUEM BBIYUCIUTEIILHON KYyJIbTYpPHI, B
YaCTHOCTHU C OOyUYEHHEM IIPOCTESHIITNM MpUEMaM ONPUKUIKH U OLICHKU PE3yJIbTaTOB
BblUMCIEeHUM. H3ydyeHue HaTypajJbHBIX YHCEJ MpoAoDKaeTcsi B 6 Kiacce
3HAaKOMCTBOM C Ha4yaJbHBIMHU MMOHATUSIMUTEOPUH JICITITUMOCTH.

Jlpyroit kpynHBI OJIOK B COJICpKaHUN apU(PMETHUIECKONU JUHUU —OTO APOOH.
Hauano n3ydyeHusi OOBIKHOBEHHBIX U NECSITHYHBIX JIPOOEH OTHECEHO K S5 Kiiaccy.

9T10 HepBBIfI oTall B OCBOCHHH Hp06eﬁ, Korga MpoOUuCXOAUT 3HAKOMCTBO C
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OCHOBHBIMH UJESIMU, NOHSITUSIMHU TeMbI. [Ipu 3TOM paccMoTpeHnEe OOBIKHOBEHHBIX
napoOeli B TIOJTHOM O0BEME TPEAIISCTBYET U3YUCHUIO NECCSITUIHBIX JIPOOeH, 4To
1[eJ1€CO00pa3HO C TOYKU 3PEHUS JIOTUKHU M3JIOKECHUSI YHUCIJIOBOW JMHHHM, KOTaa
npaBuia JACHUCTBUM C JIECATUYHBIMH JPOOSIMH MOXKHO OOOCHOBATh YK€
U3BECTHBIMH AJITOPUTMAMHU BBITIOJTHEHUS JICHCTBUN C OOBIKHOBEHHBIMU JIPOOSIMU.
3HAKOMCTBO C JASCSITUYHBIMH JPOOSMU PACITUPUAT BO3ZMOKHOCTH JIJIsI TIOHUMAaHUS
00yYarOIIUMHUCS TIPUKITATHOTO MTPUMEHECHUSI HOBOU 3aITUCH TIPU U3YUYCHHUHU JIPYTUX
OpeaIMETOB M MPHU NPAKTHUYECKOM HCHOJb30BaHMHM. K 6 Ki1acCcy OTHECEH BTOpPOU
9Tarl B HW3YyYEHUHM MApoOei, TJie MOPOUCXOJIUT COBEPIICHCTBOBAHUE HABBIKOB
CpaBHEHUsI W TipeoOpa3zoBaHUs JpoOeil, OCBOCHHE HOBBIX BBIUHUCIHUTEIBHBIX
aJTOPUTMOB, OTTAYMBAHHUE TEXHUKU BBIUHUCICHUIN, B TOM YHUCJIE€ 3HAYCHUU
BBIpAKEHUU, COJEp)KalluX W OOBIKHOBEHHBIE, W JECSTUYHbIE JpoOH,
YCTAHOBJIEHUE CBSI3€H MEXIAY HUMH, pACCMOTPEHUE NMPUEMOB pPELICHUs 3ajJl1ad Ha
npodu. B Hauane 6 kjacca NMPOUCXOAUT 3HAKOMCTBO C ITOHSITUEM MPOICHTA.

OcoOEHHOCTBHIO U3YUYCHUS MOJIOKUTEIBHBIX U OTPULIATEIbHBIX YHUCEI SIBJISIETCS
TO, UTO OHHU TAK)K€ MOTYT paccMaTpUBaThCsI B HECKOJBbKO 3TanoB. B 6 kiacce B
HavaJie u3yueHUs TeMbl «I1oI0KUTEeNbHBIEN OTPULIATEIIbHBIE YUCIIa)» BbIACIISIETCS
noarema «llenple yncna», B paMKax KOTOPOIl 3HAKOMCTBO C OTPHULATEIbHBIMU
4yCcJIaMU W JAEUCTBUSIMHU C IIOJIO)KUTENBHBIMH M OTPHULATEIBHBIMHA YHCJIAMH
OPOUCXOAUT HA OCHOBE COAEPXKATECIABHOIO IOJAXOJdAa. OITO TIO3BOJSIET Ha
JOCTYITHOM YPOBHE MO3HAKOMUTH yUalIUXCsl NPAKTUYECKU CO BCEMHU OCHOBHBIMU
MOHSITUSIMHU TE€MBI, B TOM YHCJIE W C IIpaBUJIaMH 3HAKOB MPHU BBINOJIHEHUU
apupMEeTHUYECCKUX AeHUCTBHUU. HM3ydeHHWe panuoHaIbHBIX YHCEJI Ha J3TOM HE
3aKOHUYHUTCSI, a OyJeT MpOAODKEHO B Kypce anareOpsl 7 Kjacca, 4TO CTaHET
CIEAYIOIIMM TIPOXOAOM BCEX MNPHUHILMUIIMAIBHBIX BONPOCOB, TEM CaMbIM
pa3neneHue TpyAHOCTEH oOJierdaeT BOCOPUSITUE MaTepuasa, a pacipeaejieHue Bo
BPEMEHHU CITOCOOCTBYET MPOYHOCTH MMPHUOOPETAEMBIX HABBIKOB.

IIpn oOyvueHHM pENICHHIO TEKCTOBBIX 3a7a4d B 5—6 KJjlaccax HCIOJb3YHOTCS
apudmerndeckue NOpuUEMBI penieHus. TeKCTOBBIE 3ajladyd, peniaeMblie IMpHU
OTpPa0OTKE BHIUYMCIHUTEIIBHBIX HABBIKOB B5—6 KJlaccax, pacCCMaTPUBAIOTCS 3aJ1a4U
CJeAYIOLUIMX BHUAOB: 3aJa4yM Ha JABU)KEHHE, HAa 4acTHU, HA MOKYNKH, Ha padoTy u
OPOU3BOJAUTEIBHOCTh, HA NPOLEHTHI, HA OTHOLIEHUs U nponopuuun. Kpome toro,
oOydJarolimecst 3HaKOMSITCSI ¢ MpuEMaMU pelIeHus 3aj1a4d nepedopoM BO3MOKHBIX
BapHUaHTOB, yuyaTcs padoTaThk ¢ HH(popMaIueu, npeacTaBIeHHONH B ¢popMe TadIuIl
WU JrarpamMM.

B IIpumepnoit pabGouedd mnporpamMme TIPEaAyCMOTPEHO (opMupoBaHHUE

OPOIIEICBTUYECKHUX alreOpandyeckux IpeAcTaBieHuil. bykBa Kak CHMBOJ
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HEKOTOPOI'0 4YMCjla B 3aBUCUMOCTH OT MaTe€MaTH4YE€CKOI'0 KOHTEKCTa BBOIMUTCS
IOCTEIIEHHO. byKBE€HHasi CUMBOJIMKA IIUPOKO MCHOJIB3YETCS MPEXKAE BCETrO JUIA
3allMCU OOLIMX YTBEPXKIEHUM M NOpeUIoKEeHHUM, (opMyJl, B YAaCTHOCTH JIJIsi
BBIYHCJICHUS] TEOMETPUUECKUX BEJIIMYNH, B KAUECTBE «3aMECTUTEIISD» YHUCIIA.

B kypce «Marematukn» 5—6 KJjlacCOB IIpeACTaBJIEHA HArJsiiHasi T€OMETpHs,
HaITpaBJICHHAsI Ha pa3BUTHE OOPA3HOTO MBIIUICHUS, HPOCTPAHCTBEHHOTO
BOOOpaXX€HUsI, H300pa3UTEIbHBIX YMEHUNU. DTO BaXXHBIA ATall B H3YyYCHHUH
r€OMETPUH, KOTOPBIM OCYILIECTBIISICTCSI HA HarJISIAHO-IIPAKTHYECKOM YPOBHE,
ONHMpAETCsl Ha HarJISAHO-OOpa3HOe MBIIUICHHE OOydarommxcs. bojpias poib
OTBOJUTCS MPaKTHYECKOU AESATEIIBHOCTH, OIIBITY, JKCIIEPUMEHTY,
MoJieIupoBaHnio. O0y4daronmecs 3HaKOMATCS ¢ TEOMETPUUECKUMU (UTrypaMu Ha
IUIOCKOCTH U B NPOCTPAHCTBE, C UX HNPOCTECHUIIMMHU KOH(MUTYpALUSIMHU, ydaTCs
U300pakaTh UX Ha HEJIMHOBAHHOUW M KjeTyaToW Oymare, paccMaTpHUBaIOT HUX
IIpOCTEUIINE CBOMCTBA. B mporuecce n3ydeHuss HariIsiAHOM IeOMETPUM 3HaHMUs,
MOJIyd€HHbIE OOYyYarolMMHUCS B HadaJIbHOMW IIKOJIE, CUCTEMATHU3UPYIOTCS U

pPacCUIUPSIFOTCSI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo y4yeOHOMY IUIaHy B 5—6 Kjlaccax HM3y4daeTcss UHTETPUPOBAHHBIN
npeamer «MaTeMaTuKa», KOTOPBIA BKJIOYaeT apu(PMETHUSCKUN MaTepuall U
HarJsIAHYIO0 T€OMETPHIO, a TaK)Ke IPOIEAEBTUUYECKHE CBEACHHUS U3 aJIreOphbl,
3JIEMEHTHI JIOTUKU U Hadajla OIU CAaTEIbHOU CTaTUCTUKU.

Yu4eOHbIN MJIaH HA U3yUYEeHUE MaTeMaTHUKU B 5—6 KjlaccaxX OTBOJAMUT HE MeHee 5
y4eOHBIX 4acCOB B HEAECNIO B TEUCHUE KaXKJIOT0 rojga oOy4YeHHsI, BCEro HE MEHee

340 y4eOHBIX 4acoB.

COHAEPXAHHME YYEBHOI'O KYPCA (I10 'OJIAM OBYYEHUN )

5 xnacc

Hamypansusle uucna u nyinp

Harypaneaoe uwmcio. Psa nHarypanbHbix uucen. Yucno 0. HMzoOpaxeHune
HaTypaJdbHBIX YUCENT TOUKAMH Ha KOOPAWUHATHOM (YHUCIIOBOI) MPSIMOH.

[To3unmonHass cucrema cyucieHUs. Pumckass Hymepauus KakKk OpUMEDP
HETIO3UILIMOHHON CUCTEMBI CUMCcieHus. JlecaTuuHas cucteMa CUMCIEHUS.

CpaBHeHHE HaTypaJibHBIX YHCEJI, CPABHEHHUE HATypaJIbHBIX YHUCEJI C HYJIEM.
CnocoOb1 cpaBHeHUsi. OKpYTJII€HUE HAaTypalbHBIX YHUCEI.

Cnoskenue HaTypaJbHBbIX YHCCII, CBOMCTBO HYJIA IIPpU CJIIOKCHUMH. Brrauranue
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Kak JIelicTBUE, OOpaTHOE CIOKEHUIO. Y MHOKCHHUE HAaTYpPaJIbHBIX UHCEII; CBOMCTBA
HyJII W €IUHWULBl TIpU YMHOXXEHUHU. JlereHue Kkak JelcTtBue, oOpaTHOE
YMHOXK€HUI0. KOMITOHEHTHhI AeNCTBUM, CBA3b MEX 1y HUMU. [IpoBepka pe3ynbrara
apudmeTndeckoro aeWctBusi. llepemecTuTenbHOE U cOYETATEJILHOE CBOMCTBa
(3aKOHBI) CJIOXEHHSI W YMHOXXEHUS, paclpeneiIUTeIIbHOE CBOWCTBO (3aKOH)
YMHOXEHUSI.

Hcmnionp3oBanue OyKB Jisi OOO3HAUEHHST HEU3BECTHOIO KOMIIOHEHTa |
3aIUCHU CBOMCTB apU(PMETHUUECKUX JCHCTBUM.

Jenurenu u KpaTHbIE 4YHCJIa, pa3jioKeHUuE Ha MHoutenu. lIpocrteie mn
cocTaBHbIe yucna. [Ipu3znaku nenumoctu Ha 2, 5, 10, 3, 9. JlesieHne ¢ OCTaTKOM.

CreneHp C HaTypaJibHbIM NOKa3aTeJIeM. 3aluch 4YHCJIa B BHUAE CYMMBI
pa3psaHBIX ClIaraeMblX.

YucnoBoe BbIpakeHUE. BpluMcClI€HHME 3HAUYE€HUH YHUCIOBBIX BbIPAXKECHUM;
MOPSIZIOK  BBINOJIHEHUST AeUCTBUM. Hcnosib30BaHWE TOPU  BBIYUCICHUSIX
NEPEMECTUTEIBHOIO M COYETATECIbHOIO CBOMCTB (3aKOHOB) CJIOKEHUSI U

YMHOYEHHUSI, pacCHpPeIeIMTEIbHOIO CBOMCTBA YMHOYXKEHHUSI.

Jlpoou

IIpencraBnenne o aApobu kKak crnocoOe 3alyMcu  4YacTU  BEJIWYHHBI.
OObikHOBeHHBIE Apob6u. IlpaBusibHBIE U HeNpaBUJbHBIE ApoOu. CwmerraHHas
ApoOb; MpeJICTaBICHUE CMEIIaHHOW ApoOW B BUAC HEMPABUIBHOW JIpOOU H
BBIJICJICHHE IISJION YacTHU YHMCJIa U3 HeTpaBUIBLHOU npobu. M3o0pakeHue npodeit
TOYKaMH Ha YUCJIOBOU MpsiMoii. OCHOBHOE CBOMCTBO poou. CokpaleHue 1pooeii.
ITpuBenenue npodbu Kk HOBOMY 3HameHaTelro. CpaBHeHHE OpOOeii.

CroxeHre W BBIYATAHUE ApoOei. YMHOXXEHHE W JieJIeHue apoOeii; B3auMHO-
oOpatHble fpobu. HaxokaeHue yacTu 1ea0ro U Uejoro Noero 4acTu.

Hecsatuunass 3anuck apoOeit. llpencraBieHue AecATHYHOM IapoOU B BUIEC
0ObIKHOBEHHOU. HM300pakeHue AecSITUUYHBIX JApoOed ToukaMHu Ha YHUCIOBOU
npssMoii. CpaBHEHHUE NECATUYHBIX APOOEii.

ApudmeTrnueckue JIEUCTBHUSI C  JAECATUYHBIMH  ApoOsimu. OkxpyriieHue

JICCATUYHBIX JIPOOEH.

Pewenue mexcmoguix 3aoau
Pemenne TeKCTOBBIX 3adad apudpMeTHdecKuM crmocodom. Penrenue
JToTHYecKHuX 3ajsiadu. Penrenue 3agad nepebopomM BCeX BO3MOYKHBIX BapHUAHTOB.

Hcrnionp30BaHMEe IPU PEIICHUH 3aJ1a9 TaOJIUI] U CXEM.

Pemenue 3a4a4, coAcpiKallnuX 3aBHUCHUMOCTH, CBIA3bIBAOIIINC BCIINYUHBI:

CKOpOCTB, BpeMH, paCCTO}IHI/IC; oeHa, KOJINYCCTBO, CTOHMOCTB. EI[I/IHI/II_[BI
14



U3MEpPEHHUSI: MacChl, 0ObEMaA, IICHBI; PACCTOSIHUS, BDEMEHH, CKOpocTU. CBs3b
MEXK1y €AUHULIAMHU U3MEPEHUS KaK10M BEIIMYUHBI.
PemnreHne oCHOBHBIX 3ajlad Ha JPOOH.

I[IpencraBineHue MaHHBIX B BUJE TAOJUI], CTOJIOYATHIX AHArPaMM.

Hacnaonaa zeomempus

Harnsimaeie npencraBieHuss O (urypax Ha IUIOCKOCTH: TOYKa, MpsiMast,
OTPE30K, JIyd, YTOJ, JIOMaHasi, MHOTOYI'OJIbHUK, OKPY>XHOCTb, KpPyI. YTOJI.
IIpsimoit, ocTpbIN, TyIIOW U pa3BEPHYTHIN YTIJIBI.

JlnuHa oTpe3ka, METPUYECKHUE €IUHUIBI JJIUHBI. J[JTHHA JJOMaHOU, NEPUMETP
MHOTOyrojibHUKa. MI3MepeHne u oCTpOSHUE YIJIOBC IMOMOIIBIO TPAaHCIOPTHPA.

Harnsinaele npencraBiieHust o ¢uUrypax Ha IUIOCKOCTH: MHOI'OYT'OJIBHHK;
OpsSIMOYTOJIBHUK, KBaJpaT; TPEYTrOJIBHHUK, O paBEHCTBE QUTYP.

N3006paxxenue ¢uryp, B ToM uucie Ha kijerdaroii Oymare. IlocTtpoenue
KOH(pUTrypai u3 yacteil npssMoii, OKpY>KHOCTH Ha HEJIMHOBAHHOM M KJISTYATOMU
Oymare. Mcrnionbp30BaHnEe CBOMCTB CTOPOH U YIJIOB NPSIMOYTOJIbHUKA, KBaJpara.

[Inomans NOpsIMOYroJbHHMKAa W MHOTOYT'OJIBHUKOB, COCTaBJIEHHBIX U3
OPsIMOYTOJIbHUKOB, B TOM 4YHCJIe QUTYD, U300pakEHHBIX HAa KJIETYaTOM Oymare.
Eanauiel u3mMepeHus IIomaim.

Harnsinabele nmpeacTaBiieHUsT O NPOCTPAHCTBEHHBIX (UIypax: HNPsIMOYTOJIbHBIN
napajesenuIe], KyO, MHOTOIpaHHHUKH. H3o6paxenue MPOCTENIINX
MHOTOTrpaHHUKOB. Pa3BépTkm kyOa um mnapauienenunena. Co3zmaHue monaeneu
MHOTOIrpaHHUKOB (U3 OyMaru, MpoOBOJIOKH, IJIACTUJIIMHA U Ap.).

OO0BEM NPAMOYrOJBHOTO Iapajuiesenunena, Kyo6a. Enununel u3mMepeHus

o0OBéMa.

6 KJacc

Hamypanvusie uucna

Apudmernueckue AEHCTBUS C MHOTIO3HAYHBIMU HATYpPaJIbHBIMH YHCIIAMH.
YucsoBble  BBIp@XKEHUsI, MNOPSAOK  JEUCTBUM, HCOOJB30BAaHHUE  CKOOOK.
Hcnonp30oBaHue IIpA BBIYMCICHHUAX IEPEMECTUTEIBHOIO M COYETAaTEIbHOIO
CBOMCTB CJIOKE€HHUSI U YMHOXEHHUS, PACIPEACIUTEILHOIO CBOMCTBA YMHOKEHMUS.
OKkpyrijieHue HaTypaJIbHbIX YHUCEIL.

Jenurenu u KpaTHBIE YKMCila; HAUMOOJBIINM OOIIUHN JAEIUTEb 1 HAaUMEHbIIIEe

ob1iiee KpatHoe. JlemTuMOCTh CYMMBI U TIPOU3BeJIcHUs. JleieHrne ¢ ocTtaTkoM.

/lpoou

OObIKHOBEHHAas1 JIpoOb, OCHOBHOE CBOWMCTBO ApOOH, COKpalleHHue ApoOei.
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CpaBHeHUe U ynopsiiodnBaHue apooeit. Pemmenne 3agady Ha HAaX0XKACHUE YaCTU OT
eJIOr0 W MEeJoro 1o ero 4vacth. JIpoOHoe YWCciIo KakK pe3yibTaT JeJICHUS.
IIpencraBneHne necATUIHON IPOOH B BHUE€ OOBIKHOBEHHOM JIPOOH 1 BOBMOYKHOCTH
MpeJICTaBICHUs] OOBIKHOBEHHOM APOOU B BUJIC AeCITUYHOU. JlecsiTuuHbie npodu u
MeTpUYeCcKasi cucteMa Mep. ApudmMeTndecKkne AeUCTBUS U YHUCIOBBIC BBIPAKCHUS
C OOBLIKHOBCHHBIMH U JCCITUYHBIMHU JIPOOSMH.

OtHomenune. Jlexrenne B JaHHOM OTHOMIEHHMHW. Maciurad, MOTPOIIOPIIUS.
IIpnmenenne nponopuuil IIpyu pEeIIEHUH 3a1a4.

[Mousitne mporieHTa. Bhruncienue mpomneHTa OT BEIWYUHBI U BEJIUYUHBI MO €€
OPOIICHTY. BBIpa)keHHEe TIPONECHTOB JICCATHYHBIMU IpoOssmMu. Pemenune 3agad Ha

IIPOLICHTHI. BBIpa}KeHI/Ie OTHOIIICHUS BCIIMYKUH B IIPOLCHTAX.

Honosxcumenvnovie u ompuyamenvnovle Yucia

I[TonmoxxurenbHble U oTpuuaTelbHblEe 4ducnaa. Lleasle yncna. Monayne uucia,
reomMeTpuydeckasi HHTepHOpeTalus MOAYJs 4ucia. M3oOpakeHue ducen Ha
KOOpAMHATHOM mnOpsAMoN. YwuciaoBele nNpoMexyTku. CpaBHEHHE  YHUCEIL.
ApudMeTHUYECKHUE MACHUCTBUSI C TOJIOKHUTEIBHBIMH W OTPHIIATECIBHBIMU
YU CJIaMHU.

IIpssmoyronpHast cucteMa KOOpAuHAT Ha rockocTu. KoopauHaTel TOUKH Ha
MJIOCKOCTH, aOcmucca wW opauHarta. llocTtpoenme Touek U ¢duryp Ha

KOOpZ[HHaTHOﬁ IIJIOCKOCTH.

bykeennvie svipascenusn

Ilppumenenne OykB Ul 3allUCH  MAaTE€MAaTHYECKUX  BBIPAXKEHUH U
npeaoxxeHuil. CrolicTBa apudMeTHUEeCcKuX AeHCTBUN. ByKBeHHbIE BBIpAXKEHUS U
4HCJIOBBIE IOJACTAHOBKH. DByKBEHHBIE pPaBEHCTBA, HAXOXICHUE HEU3BECTHOI'O
KoMOoHeHTa. PopMyJIbl; GOPMYIIBI IEpUMETPA U TUIOIIAAHA TIPSIMOYTOJIbHUKA,

KBaJipaTa, o0bEMa mapayieyienureaa u Kyoa.

Pewienue mexcmoguvix 3adau

Pemenne TeKCcTOBBIX 3amad apudMeTHdeckum crocobom. Pemrenue
JJoruYecKux 3anad. Pemenune 3ama4d mnepeOopomM BCeX BO3MOXKHBIX BapUAHTOB.

Pemenwne 3amaud, coaep’KamuX 3aBUCHMOCTH, CBSI3BIBAIOIIUX BEIUYWHBI:
CKOpPOCTB, Bpewmsl, paccrostHuE; 1eHa, KOJIMYECTBO, CTOUMOCTB;
MIPOU3BOJIUTEIBHOCTh, BpeMs, 0ObEM padoThl. EnuHUIIBI M3MEpEeHHs: MaccChl,
CTOMMOCTH; PaCCTOSIHUSI, BPEMEHH, CKOpOoCTU. CBsi3b MEXAY €JUHULIAMU
U3MEPEHHUS KaXI0W BEIIUYMHBI.

Pemienue 3ana4, CBS3aHHBIX C OTHOLIEHUEM, IPONOPLMOHAIBHOCTBIO BEJIUYMH,

IIpOUCHTAMHU; PCIICHUC OCHOBHBLIX 3aJa4 Ha I[pO6I/II/I IIPOLCHTHI.
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OneHka u IpUKUIKa, OKpyTJIeHHEe pe3yabTrara. CocTaBiieHHe OyKBEHHBIX
BBIPA>KEHUM 110 YCIJIOBHIO 3aJ1a4H.
IIpencraBinenue HaHHBIX C MNOMOIIbIO Tabiauun u guarpamm. CrondyaTbie

AuarpaMmbl: YTCHUC U ITOCTPOCHHUC. YrteHue KPpYTOBBIX JHUarpamMmm.

Hacnaonaa zeomempus

Harnsinaele npencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, HOpsiMas,
OTPE30K, JIy4, YIOJ, JIOMaHas, MHOIOYI'OJIbHUK, YEThIPEXYTOJIbHUK,
TPEYTrOJbHUK, OKPY>XHOCTb, KPYT.

BzaumMHoOe pacnoso)keHue ABYX IMPsIMBIX Ha INUIOCKOCTH, HapalieJbHBbIC
npsiMble, IEpHEeHTUKYJIISIPHbIE NIpsiMble. MI3MepeHune pacCTOsIHUM: MEXKAY ABYMsI
TOYKAMHM, OT TOYKH O NPSAMOU; JJIMHA MaplIpyTa Ha KBaJApPaTHOM CETKE.

N3mepenne u 0OOCTpOEHHE YIJIOB C MOMOIIBIO TpaHcrnopTupa. Buasl
TPEYroJIbHUKOB: OCTPOYTOJIBHBIN, OpsSIMOYTOJbHBIM, TYIOYTOJIbHBIN;
paBHOOEIPEHHBIMH, PaBHOCTOPOHHUU. YHeThIpEXYTOJBHUK, IIpUMEPHI
4eThIPEXYTOJIBbHUKOB. IIpsiIMOYroJbHHMK, KBaapaT: HCIOJIb30BAaHHE CBOMCTB
CTOpPOH, YIJIOB, auaroHaneil. IM3o0paxeHue reoMeTpudeckux Guryp Ha
HEJIMHOBAaHHOW OyMare ¢ HCHOJIb30BAHUEM LMPKYJs, JUHEHWKH, YTOJbHHUKA,
TpaHcnoptupa. [loctpoeHus Ha kjieTuyaToil Gymare.

ITepumerp w™mHoOroyrojgsHuka. IloHsaTHe nomanu GUrypsl; €IUHUIBI
udMepeHust 1uiomaau. Ilpudnuxk€HHoe HM3MepeHue IuIomaau GuUuryp, B TOM
4qHciie Ha KBaJApaTHOU ceTke. [TpubmmkéHHoe n3MepeHue JJIMHBI OKPY>KHOCTH,
IJIoIaau Kpyra.

CumMmMmeTpusi: IEeHTpajlbHasl, OCeBasl U 3€pKajbHasi CUMMETPUH.

I[TocTpoeHne CUMMETPUYHBIX QUTYDP.

Harnsinaple mpeacTaBieHUsI O MPOCTPAHCTBEHHBIX (DUTypax: Mapaieenumne],
KyO, Tipu3Ma, TNUpaMuaa, KOHYC, OWIHHAP, Mmap u cdepa. HM3obpaxkeHue
MPOCTPAHCTBEHHBIX (uryp. Ilpumeps! pa3zBEPTOK MHOIOIpaHHUKOB, LMJINHIApPA U
konyca. Co3ztaHrue MoJiesied IPOCTPAHCTBEHHBIX GUryp (u3 Oymaru, NpoBOJIOKH,
MJIacCTUJINHA U JIP.).

I[Tousitie oOBEMA; eMUHHUIIBI HU3MEepeHHUs 00bEéMa. OOBEM TIPSIMOYOIBLHOTO

nmapasiesenunena, Kyoa.

IUIAHUPYEMBIE ITIPEJMETHBIE PE3YJIbTATbI OCBOEHUS ITIPUMEPHOI PABOYEN
[TPOI'PAMMBI KYPCA (I10 TOZAM OBYYEHU )

OcBoeHue yueOHOTo Kypca «MaremaTthuka» B 5—6 Kjaccax OCHOBHOW IIKOJIBI

JOJ>KHO 00eCneunBaTh JJOCTHKCHHUE CIICAYIOMINX MPEIMETHBIX 00pa30BaTEIIbHBIX
17



pPe3yIbTaTOB:
5 knacc

Yucna u éviuucnenusn

— ITlomumMaTe W TIpaBUIBHO  YHOOTPEOJSITh TEPMUHBI, CBS3aHHBIE C
HaTypaJbHBIMU YHUCJIaMH, OOBIKHOBEHHBIMHU U JECATUYHBIMH JIPOOSIMH.

— CpaBHuUBaTh M yHOOpPSAAOYMWBATH HaTypaJibHbIE 4YHCJIa, CpaBHUBATh B
OPOCTEUIINX CIIy4dasiX OOBIKHOBEHHBIE APOOH, IeCATUYHBIE IPOOH.

— CoOTHOCUTH TOYKY Ha KOOPAWHATHOW  (YHUCIOBOM) TIpSIMOM  C
COOTBETCTBYIOLIMM € YHCIOM M H300pakaTh HaTypaJbHbIC YHCJIAa TOYKAMH Ha
KOOPJAWHATHOM (YMCJIOBOI) MPSMOM.

— BremmonnsaTe apudmernyueckue AEHCTBUSI € HaTypajlbHBIMHU 4YHCJIAMH, C
OOBIKHOBEHHBIMHU JIPOOSIMH B IPOCTEUIINX CIIydasiX.

—  BpBIDOJIHATE OPOBEPKY, NPUKUIKY PE3yIbTAaTa BEIYUCICHUN.

—  OxpyrasTh HaTypajbHbIE 4YHCIIA.

Peuwienue mexcmoesuix 3aoau
— PemaTte TekcToBBIE 3agaun apUPMETHYESCKUM CIIOCOOOM U C ITOMOIIBIO
OpPTraHU30BaHHOT'O KOHEYHOTO Mepebopa BceX BO3MOXKHBIX BAPUAHTOB.
— Pemars 3amauu, cojeprkaliue 3aBUCHUMOCTH, CBSI3bIBAIOIIUE BEIUYHHBI:
CKOpPOCTb, BpEMsI, paCCTOSIHUE; [I€HA, KOJIMYECTBO, CTOUMOCTb.
— MHcnonb3oBaTh KpaTKWUE 3allMCH, CXEMbl, TaOJuIlbl, OOO3HAUCHUs MPU
pelIeHuu 3aaa4.
— Ilonp3oBaTbCsi OCHOBHBIMHM €OWUHHUIIAMH HW3MEpPEHUsS: I1I€HbI, MacCHhI;
paccTosiHusl, BPEMEHH, CKOPOCTH; BBIpa)KaThb OJHU E€IUHUIILI BEJIUYHHBI Uepe3
JIpyTHE.
— HW3Bnekarh, aHAJIM3UPOBATh, OIICHUBATh WH(OPMAIIHIO, IPEJICTABICHHYIO B
Tabauie, Ha CTOoJO4YaToW JauarpaMme, HWHTEPHOPETHPOBATH MPEACTaBICHHBIC

JaHHBIC, UCITOJIb30BaTh JAHHBIC ITPU PCIICHUM 3aaa4.

Hacnaonaa zeomempusn
— Tlonp30BaThCsi FEOMETPUUECKUMU TTOHATUSIMU: TOYKA, IIpPsIMasi, OTPE30K, JIy4,
YT'0JI, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.
— IIpuBoauTh NpuUMeEpPHl OOBEKTOB OKPYIKAIOIIETO MUPA, UMEIOIIUX HOPMY
U3yUYE€HHbIX IN€OMETPUUECKUX (DUTyYp.
— Hcnonbs30BaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C YIJIaMU: BEPIINHA CTOPOHA; C
MHOTOYTOJIBHUKAMU: yI'0JI, BEPILIMHA, CTOPOHA, IUaroHallb; C OKPY>XHOCTBIO:

paauyc, 1TuameTp, LEHTP.
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— HW3o00paxaThb H3y4YE€HHbIE TreoMeTpuueckue (PUrypbl Ha HEIWHOBAHHOW U
KJIETYaTON Oymare ¢ IOMOIIbIO ITUPKYJIIS U JIMHECHKH.

— Haxoaute AJMHBI OTPE3KOB HENOCPEJICTBEHHBIM U3MEPEHHUEM C MOMOIIBIO
JINHEUKH, CTPOUTH OTPE3KH 3aJaHHOMN JUIMHBI; CTPOUTH OKPYKHOCTBH 3aJaHHOTO
panuyca.

— Hcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaJIpaTa s UX
HOCTPOEHUS, BBIYUCICHUS MJIOIAAN U IIEpUMETpA.

— BpluucnaTe nepuMeTp W IUIONIANL KBajpaTra, OPsIMOYTOJdbHUKA, (UTYP,
COCTaBJICHHBIX W3 MPSAMOYTOJbHHKOB, B TOM YHCIIE (QUTYp, U300paKEHHBIX Ha
KJIeT4aTou Oymare.

— Tlonp3oBaTbCsi OCHOBHBIMHU METPUYECKHMMH €IUHUIIAMH U3MEPEHUs IJINHBI,
MJIOIIA/TN; BhIpaXKaTh OJHU €AUHUIIBI BEJIUUUHBI UEpPE3 ApyTHE.

— PacmoznaBate mnapamienenunen, KyO, HWCIOIb30BaTh TEPMUHOJIOTHIO:
BEpILMHA, peOpo I'paHb, U3MEPEHUS; HAXOAUTH U3MEPEHUS Mapasieenuesia, kyoa.

— Bpruucnaare 06bEM KyOa, Nmapajuiesenuiie/ia Mo 3aJaHHBIM H3MEPEHUSIM,
IIOJIBb30BaThCA CAMHUIIAMH NU3MCPCHU A 00BEMa.

— Pematp HecnoXHBIE 3a/lauyd HAa H3MEPEHHUE T'€OMETPUUECKUX BEJIUYHH B

IIPAKTUYCCKUX CUTYaAllUAX.

6 Kaace

Yucna u éviuucnenusn

— 3HaTh U IIOHUMAaTh TEPMUHBI, CBSI3aHHBIE C PA3JIMYHBIMU BHUJIAMU UHCEN U
criocobaMu UX 3aMuCH, NEPEXOIUTH (€CIITU 3TO BO3MOXKHO) OT OTHOU ()OPMBI 3aITUCH
4qrcia K Jpyromu.

— CpaBHHUBATH U YIOPSJOUYUBATH LIEJIbIC YHUCIIA, OOBIKHOBEHHBIC U JECSITUYHBIC
poOH, CPaBHUBATH YHUCJIA OJHOTO U Pa3HBIX 3HAKOB.

— BremnmoaHsATh, coueTass yCTHbIE U INMCHbMEHHBIE NMPUEMBI, apuPMETHUYECKUE
JIGUCTBUSI C HATYPAJIbHBIMHU U LIEJIBIMU YHCJIaMH, OOBIKHOBEHHBIMH U JIECSITUYHBIMU
IpoOsSMU, MOJIOKUTEILHBIMU U OTPULIATEIbHBIMU YHUCIIAMMU.

— BpluncasATh 3HAYEHUS YHCJIOBBIX BBIPAKEHUU, BBIINOJHITH INPUKUAKY U
OLICHKY pe3yJbTaTa BBIYMCIEHUM; BBINOJIHATH NOPEOOpa3OBaHUsI UYHCIOBBIX
BBIP2)KCHUU Ha OCHOBE CBOMCTB apU(PMETUIESCKHUX NCHCTBUIA.

—  CoOOTHOCHUTH TOYKY HAa KOOPJAMHATHOU MPSIMOU C COOTBETCTBYIOLIIUM €1
YHUCIOM M U300pa)kaTh YHUCJIa TOUKAaMU Ha KOOPJIMHATHOU MPSAMON, HAXOIUTh
MOIYJIb YHUCIA.

— CoOOTHOCHUTH TOYKH B IIPSIMOYTOJIBHOM CUCTEME KOOPJAMHAT C KOOPpJAUHATAMHU
3TOU TOYKH.
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—  OKpyriasTh HENble YHCIa U ACCATHYHBIC IPOOH, HAXOAUTH IPUOIHKEHUS

HYHUCCII.

Yucnosvie u 0yKeeHHble BbIPAINCCHUSA

— TloHumatk U ynotpeOisiTh TEPMHUHBI, CBI3aHHbBIC C 3alTUCHIO CTCIICHU YHCJIA,
HaxoauThb KBaJApaT H Ky6 qucijia, BBIYHCIIATH 3HAUCHHSA YHCIIOBBIX BBIpa)I(eHPIIZ,
coaepIKaIIUX CTECIICHU.

— Tloxp3oBaThCs IPU3HAKAMH JSITUMOCTH, paCKIaAbIBaTh HATYypaJIbHbIC YHCIIA
Ha MTPOCTHIE MHOYKUTEITH.

— Tlomp3oBaThcst MacITabOM, COCTABIISITh IIPOMOPIIUN U OTHOIIICHUSI.

- HNcnons3oBarthk 6yKBBI JJIs 0603Ha‘{eHI/IH HYUCCII ITPHU 3aIlITMCU MATCMATHUYCCKUX
BBIPa)KCHUH, COCTABIISITh OYKBEHHBIC BBIPAXKCHUS U (POPMYIIbI, HAXOJUTh 3HAYCHUS
6YKB€HHI)IX BBIpa)KeHHfI, OCYILICCTBIIAA HeO6XOI[I/IMI)Ie IIOACTAaHOBKU H
npeoOpa3oBaHUS.

— HaxoauTh HEeU3BECTHBIM KOMITIOHEHT pPaBCHCTBA.

Pewenue mexcmoswix 3aoau

— Pemarp MHOTOIIAaroBhl€ TEKCTOBBIE 3a71a4U apU(PMETHUISCKUM CIIOCOOOM.

— Pemarp 3amaum, CBsS3aHHBIE C OTHOMICHHEM, IIPOMOPIUOHAIILHOCTHIO
BEJIMYHWH, TIPOIICHTAMH; pElIaTh TPH OCHOBHBIC 3aJ1a9M HA JAPOOU U TIPOLICHTHI.

— Pemars 3amaun, coxaepskamiye 3aBHCHMOCTH, CBS3BIBAIOIINE BEIIMYHWHBI:
CKOpOCTB, Bpems, paccrosiHue, IIeHAa, KOJIMYECTBO, CTOMMOCTB;
MMPOU3BOAUTEIIBHOCTh, BpeMs, 0O0ObEMa padOThl, HMCHOJB3YysS apUPMETHUYESCKHE
NIEUCTBUs, OLIGHKY, IIPUKHJIKY; IIOJb30BAaThbCid  €AUHHUIAMH  HU3MEPEHUS
COOTBETCTBYIOIINX BEIIMYHH.

— CocraBasaTh OyKBEHHBIC BBIPAYKCHUS 110 YCIOBHUIO 3aJa4H.

— U3Bnekars wmHpOpMALHMIO, NPEACTABICHHYIO B TalOnumax, Ha JIMHEHHOW,
CTON0YaTON WJIM KPYroBOM auarpaMmax, WHTEPIPETHPOBATH MPEACTABICHHBIC
JIaHHBIC; UCIIOJIb30BAaTh JAaHHBIE IIPU PEIICHUH 3a1a4.

— TlIpeacraBnsaTe HHPOPMALIHIO C TTOMOIIBIO TAOIHUIL, IMHEHHOW U CTOJIOYATOM

JTharpaMM.

Hacnaonaa zeomempus
— IlpuBoauth mpumMepbl OOBEKTOB OKPYIKAIOIIETO MHUpaA, UMEIOIHNX (Gopmy
U3YYCHHBIX T€OMETPUUYECKUX IJIOCKHMX U TPOCTPAHCTBEHHBIX (PUTYpP, TPUMEPHI
PaBHBIX U CHMMETPUYIHBIX QUTYD.
— MHN3oOpaxkath ¢ TOMOWIBIO MHUPKYJs, JHUHEUKH, TpaHCIIOpTHUpPA Ha
HEJIWHOBAHHOM M KJIeT4yaToN Oymare n3y4deHHbIE TUIOCKUE reoMeTpruiecKue GUrypsbl

U KOH(pUTrypalum, CAMMETPUYHBIE (PUTYPBHI.
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— Ilonp3oBaTbCsi  I'€OMETPUYECKUMH  ITIOHATUSIMU:  PABEHCTBO  (UTYD,
CUMMETpPHUSI; HCIIOJb30BaTh TEPMHUHOJOTHIO, CBSI3aHHYIO C CHUMMETpHEH: OCh
CUMMETPHUHU, IEHTP CUMMETPHUH.

— HaxoauTts BeJIWYMHBI YIJIOB HW3MEPEHHUEM C IIOMOIIBIO TPAHCIIOPTHUPA,
CTPOUTDH yTIJIbI 3aﬂaHHOﬁ BCJIMYMHBI, ITOJIb30BaThHCA IIPpU PCIICHUHU 3ada4 rpaﬂyCHoﬁ
MEpOH YTJIOB; paclo3HaBaTh Ha UEPTEKaX OCTPHIN, MPSIMOMN, pa3BEPHYTHIN U TYIIOU
YTJIBL.

— BpluuciaaTs UIMHY JOMaHOM, IEPUMETP MHOI'OYI'OJIBHHKA, I10JIb30BaThCS
CANHUIAMHU UBMCPCHU A NJIMHBI, BbIpa’kaTb OAHU CAUHUIIBI UBMCPCHUA NJIMHbBI HCPC3
JApyrue.

— Haxoautp, HUCTONB3ysI YEPTEXHBIE HWHCTPYMEHTBI, PACCTOSIHUS: MEXIY
JIByMsI TOUKaMH, OT TOYKHU A0 MPSIMOM, JJIUHY IIyTH HA KBAJIpaTHOM CETKeE.

—_— Breruucisarte IJiomiaab (I)I/Iryp, COCTAaBJICHHBIX 3 IpsAMOYTOJIbBHUKOB,
WCHOJIb30BaTh pa3OHeHue Ha NOPSIMOYTOJBHUKH, Ha paBHbIE QUTYPHI,
AO0CTparBaHHUC 0 ITPAMOYIOJIbBHHUKA, ITOJb30BATHCA OCHOBHBIMHM CAHMHHUIIaAMH
U3MEPEHHUS IMJIOIIAZN; BbIpaXaTh OJHU €AWHHUIIBI U3MEPEHUs MJIOIIAJN 4Yepes
JpyTHe.

— Pacmo3HaBath Ha MOAENSAX U U300paKCHUSAX MHUPAMHIY, KOHYC, HUIUHIAD,
HUCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIMHA, peOpo, rpaHb, OCHOBaHUE, pa3BEPTKA.

— MHMBoOpaxaTh Ha KJIeTYaTOW OyMare mpsiMOyTOJIbHBIN ITapaieIeITUIIC .

—  Bpruucnasats 00bEM NpsIMOYTOJIBHOTO MapajiesienuIie/ia, Kyoa, mojab30BaThCs
OCHOBHBIMH €IWHUIIAMU U3MEPEHUsI 00bEMA; BbI

—_— Peurars HectoxkHBIE 3aJa"d Ha HAXOKIACHUC I'COMCTPHUYCCKHUX BCJINYHNH B

IIPAKTUYCCKUX CUTYyaAllUIX.

TEMATUYECKOE IINIAHUPOBAHUE YYEBHOI'O KVPCA (IIO T'OAAM OBYYEHU)

5 kiacc (e menee 170 )

Ha3Banue pa3nena

OcHOBHBIE BH/bI JeATEJILHOCTH

(Tembl) Kypca (4UCI0 OcHOBHOE coJep:KaHue
o0yyarmmxcs
4acoB)

HarypajabHble JlecsaTuuHasi cucTeMa Yurarhb, 3aNMChbIBATD,
yuciaa. JeiicrBus ¢ CUHCIICHUS. Psan CPaAaBHMBATH HaTypaJbHbIE
HATYPaJIbHbIMH HaTypaJibHbIX YHUCEI. qucia; npeiaraThb )/

21



yucjiaMmu

(43 4)

HarypanbHbit psn.
Yucno 0.
HarypanbHble 4wucia
Ha KOOpAWHATHOM
npssmoii. CpaBHeHUeE,
OKpyTJIEHHE

HaTypaJIbHBIX YHCEII.

ApudmeTndeckue
IEUCTBUS c
HaTypaJlbHBIMHU
gHCcJIaMH. CBoiicTBa

HYJIsI OIPU CIOKEHUU U
YMHO>K€HHH, CBOMCTBA
€ IUHUIIBI npu
YMHOKEHUMU.
IlepemecTurenbHoe U
coYeTaTeIbHOE
CBOMCTBA CJIOXEHUS U
YMHOXEHUS,
pacrpeneauTeIbHOoe

CBOMCTBO YMHO>KEHMUSI.

Jleaurenn M KpaTHBIE
4ucIa, pas3iioxeHue
4HCJia HA MHOXXHUTEJIH.
Jleenune ¢ ocTaTKoOM.
IIpocTeie u cocTaBHBIE
4qyca. IIpn3naku
OeIUMOCTH Ha 2, 5,
10, 3, 9.

CreneHsb C
HAaTypaJIbHBIM
OKa3aTeJIEM.
YHuciosele
BBIPAKECHUSA; MOPAITOK

ENCTBUN.

Pemenuve TeKCTOBBIX

o0cy:KaaThb CrocoobI
YHOPSIIOYUBAHUS YHCEIT.
HN300paxare KOOpPAMHATHYIO
npssMyIo, OTMe4daThb 4Hucia
TOYKAaMHM Ha KOOPJAMHATHOM
OpsAMOU, HAXO0IUTH
KOOPJIMHATHI TOYKH.
HUccaenoBatn CBOlCTBA
HaTypajabHOro psiaa, uucen 0 u
1 npu CJIOKECHUH u
YMHOXCHHH.

HUcnoan3oBarth npaBuJIoO
OKpYTJICHUS HaTypaJIbHbIX
YHCEJl.

BbInoJHATE apupMeTHYecKHe
AefiCTBUA C HaTypaJbHBIMH
4HCJIaMU, BbIYUCJIATH
3HAYCHUS YHCJIOBBIX
BBIPpa)KEHUN CO CKOOKaMHu M
0e3 CKOOOK.

3anuchbIBATH MPOU3BEJICHUE B
BUJC CTETICHH, 4YUTaATh
CTENEHHU, HCII0JIb30BaTh
TEPMHUHOJIOTUIO (OCHOBaHUE,
MoKasarteJb), BBIYHCJIATH
3HAYECHUS CTCIICHEH.
BbInOHAT, TNPUKHAKY U
OLEHKY 3HAQUE€HUW YHCIOBBIX
BBIDQXKEHUN, Mpeagararb W

NPUMEHATH NpUEMBI

NPOBEPKHU BBIYMUCIICHUI.

Hcnoas3oBars npu
BBIYHCJIEHUAX

MePEMECTUTEITHBHOE "
codeTaTeJIbHOE CBOICTBa

CJIOKCHMUA nu YMHO>KCHU,
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3aJa4 Ha BCE
apudmMeTHdecKue
IIEeHUCTBUSI, HA

ABUIKCHHUC U ITOKYIIKHN

pacnpeneauTebHOe CBOWCTBO
YMHOXEHUS;, popMyIHMpPOBaThH
" NPUMEHATH npaBuJia
npeoOpa3oBaHUs YHUCIIOBBIX
BBIPpA)KCHUM Ha OCHOBE
CBOMCTB apu(pMeTuIeCcKux
JICUCTBUM.

HccaenoBarnb YHCJIOBBIE
3aKOHOMEPHOCTH, BBIABHUIaTh
U O000CHOBBIBATHL THMIIOTE3bI,
¢popmyaupoBats 00001IeHHSA U
BBIBOABI [0  pe3yJbTaTaM
MPOBEAEHHOTO HCCJIEOBAaHUS.
DopmyJHpPOBATH
onpeaeJeHUs  JCIUTENsT U
KpaTHOrO, Ha3bIBATh
JICIUTENIM W KpaTHBIE 4YMCIIa;
pacnmo3dHaBaTrb IIPOCTBIE U
COCTaBHbIE 4HCIIa;
¢dopmyaupoBare U npuUMe-
SITh NMPU3HAKM JIEJIUMOCTHU Ha
2, 3, 5, 9, 10; npuMeHATH
AJITOPUTM PA3JI0KEHUST YUCIIa
Ha  M[pPOCTbIE  MHOXXWUTENHU;
HAXOAMTDh OCTaTKHU oT
JIEJICHUSI U HENOJHOE 4acTHOE.
PacniosHaBaTh HCTHUHHBIE U
JIO)KHBI€  BBICKA3bIBAHUSI O
HATypaJIbHBIX 4quclax,
NPUBOJIUTL TNPUMEPHbI U
KOHTPIPUMEDPHI, CTPOUTH
BBICKA3bIBAHUA U OTPULIAHUSA
BBICKAa3bIBAHUM O CBOMCTBax
HaTypaJbHBIX YHUCEII.
Koncrpyuposarsb

MaTeMaTUHYIECCKHE IPECATOKECHUSA
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C TOMOUIBIO  CBSI30K  «W»,
«UITA», «ECIH. .., TO...».

Pemiate TEKCTOBBIE 3a7a4u
apu(PMETHYECKUM CIIOCOOO0M,

HCII0Jb30BATh 3aBHCHUMOCTH

MCIKAY BCJINMYUHAMU
(cxkopocCTh, BpeMms,
paccTosiHue; IICHA,

KOJINYECCTBO, CTOUMOCTDH "
ap.): aHAJN3UPOBATH u
OCMBICJINBATh TEKCT 3aJlaydH,

nepegopmMyIupoBaTh yCiIOBHUE,

U3BJIEKATH HEOOXOUMBIC
JIaHHBIE, YCTAHABJIUBATH
3aBUCUMOCTH MEXTY
BEJIMYMHAMU, CTPOMTH
JIOTHUYECKYIO LEMOYKY
paccyXaeHUI.

MoaeaupoBarhb Xo[

pelieHus 3ajla4yd ¢ IMOMOIIBIO
pHCYHKAa, CXEMBbI, TaOIUIIBI.

IIpuBoaUTS, pa3oupars,
OLICHUBATH pa3iauyHbIe
peumeHus, 3aluch pelIeHUM

TCKCTOBBIX 3aJa4.

Kputnueckn OLl€eHUBATh
MOJIyYEHHBIN pe3ynabrar,
OCylIEeCTBJISITh

CaMOKOHTPOJIb, MpoBeEPsIst
OTBCT Ha COOTBECTCTBUC

YCJIOBHIO, HAXOAUTH OIIHOKH.
Pemrarns 3aayd ¢ IMOMOIIBIO
nepebopa BCEX BO3MOXKHBIX

BAapUAHTOB.

3HAKOMHUTBLCHA C UCTOpHEH

pa3BUTHUs apuPMETHUKHU
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Harasanas
reomerpus. Jinuuu

Ha miockocTH (12 v)

Touka, npsimas,
OTPEROK, Iyd.

Jlomanasi. Uzamepenue

JUIAHBI OTpeE3Ka,
METPUUECKHE
€IUHULBl U3MEPEHUS

AnauHbl. OKPpY’>KHOCTB U
KpPYT.

IIpakTuueckass padorta
«IlocTpoenue y30pa

U3 OKPYKHOCTEW».

Yroo. IIpsamoii,
OCTpBIM, TYyNnou H
pPa3BEPHYTHIN  YIJIBL.

HN3mepenue yrios.

IIpakTuueckas padora

«llocTpoenune yrios

Pacno3zHaBaTh Ha 4epTexax,
pUCYHKaX, ONMMCLIBATD,
HUCTIOJIBb3YSI TEPMHHOJIOTHIO, U
H300paxxarb C IIOMOUIBIO
4epTEXKHBIX HWHCTPYMEHTOB:
TOYKY, IPSIMYI0, OTPE30K, Iy,
yroJi, JOMaHYyl0, OKPY>XHOCTb.
Pacno3naBarts, NPUBOAUTDH
npuMepbl 00BEKTOB PEaTbHOTO
MHpa, HMEFOIINX hopmy
U3y4YCeHHBIX QUTYD, OLIEHUBATH
WX JUHEWHBIE pPa3MeEphI.

Hcnonb3oBaTh JIMHEUKY U
TPaHCHIOPTHUP KakK
HUHCTPYMEHTBI TS
NOCTPOCHUSI U HU3MEPEHUS:
U3MepPATh JIMHY OTpe3Ka,
BEJIUYUHY  yIJIa; CTPOMTH
OTPE30K 3aJIaHHOW  JIJIMHBI,

yroi, 3aJaHHON BCJIIMYHHBI,

OTKJQAbBIBATDL IHPKYJIEM pa

HBIC OTpE3KH, CTPOHUTH
OKPY>KHOCTH 3aJTaHHOTO
panuyca. HN3o006paxkarsh
KOH(pUTypanuu

reoMeTpuyeckux ¢Guryp us

OTPE3KOB, OKPY>XHOCTEH, HX

yacTe Ha HEJIWHOBAHHOUW U

KJICTYATOMN Oymare;
npeajaratb, ONHCHIBATHL W
o0CcyKaaTh Crocoobl,

AJITOPUTMBI ITOCTPOCHUSI.
Pacno3naBaTh U n300paxkarb
Ha HEJIMHOBAHHOM U KJI€TYaTOU
Oywmare

OpsIMOM,  OCTpPBIU,

TYIOW, Pa3BEPHYTHIA YTIJIIbI;
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CPaBHUBATH YTJIbI.
BbIiuucasTh JUIMHBI OTPE3KOB,

JIOMAaHBbIX.

IToHuMaTh U UCIOJIB30BATH NIPH
pelIeHuH 3a1a4 3aBUCUMOCTH
MCKAY CANHUIIaMH MGTpH‘-IGCKOﬁ
CUCTEMBI MEP; 3HAKOMHUTBLCH C
HCMCTPUUYCCKUMU CUCTEMAaMM
Mep; BBIPAXKATh JUIMHY B
pa3IUYHBIX €AUHULIAX
n3Mmepenus. UceaenoBarhb
¢burypsl 1 KOHQHUTYpaALIHH,

HCIIOJIB3Ys UU(PPOBBIE pECYpPCHI

OO0BLIKHOBEHHBIE

apoou

(48 u

Jpo6s. IlpaBunbHBIC

U HETPaBHJILHBIC
npobu. OcCHOBHOE
CBOMCTBO poou.

CpaBHeHue Jpooei.

Crnoskenue H
BBIYUTaHUE
OOBIKHOBEHHBIX
napooeit. CmemaHHas

IpoOb. YMHOXKEHUE U

neneHue
OOBIKHOBEHHBIX
pooeii; B3arnMHO-

obGpaTHbIe TpooOH.

Pemmenne TEKCTOBBIX
3a71ad, coAepIKamiux
poou. OcHOBHBIE
3aJ1a4y Ha JIPOOH.

IIpumenenne OyKB

IS 3alMCH
MaTEeMaTUYECKHUX
BBIPAXKECHUM 51
NpeJI0KEHU M

MoaesupoBarthb B
rpadguyeckoi, OpeIMETHOU
dopwme, C

KOMITIBHOTCPA

MOMOIIIBIO
HOHSITHUS 17
CBOIICTBa, CBsI3aHHBIC c

OOBIKHOBEHHOM JIPOOBIO.

Yurarthb " 3anMChbIBATD,
CpaBHUBATh  OOBIKHOBEHHBIC
npoou, npeararhb,

000CHOBBIBATL M 00CYXKIATh
cmoco Obl  yINOPSAAOYHUBAHUSA
poOeii.

HN306paxaTs OOBIKHOBEHHBIC
poou TOYKaAMH Ha
KOOPAUHATHOM OpsIMO;
HMCNO0JIb30BATh KOOPJINHATHYIO
OPSIMYIO TSt CpaBHEHUS
JIpoOeit.

DopMyJINPOBATH, 3alIUCHIBATH C

NMOMOIIBI0  OyYKB  OCHOBHOC
CBOMCTBO OOBIKHOBCHHOM
poou; HCI0JIb30BaTh

OCHOBHOE CBOWMCTBO ApOoOH JIs
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COKpallleHU npobeit u
NpUBEACHUST ApoOM K HOBOMY
3HaMEHAaTeIo.

IIpeacraBiasiTh CMEUIAaHHYIO
IpoOb B BHUJE€ HETIPABUIBHON U
BBIIAEJSTH 1IEJIyIO 4acTh YHCIaA
U3 HENpaBWIBHOMW IpOoOH.
BeinoaHaTs apudmernuyeckue
aeiicTBUST ¢ OOBIKHOBEHHBIMH
Ipo0siMU; NPUMEHATH
cBoiicTBa apu(pMETHIECKUX
JEUCTBUN ISl pallMOHAIU3aluNi
BBIYHCJICHUH.

BbINOJHATL  NPUKUAKY H
OLIEHKY pe3yabTara
BBIUHUCIICHU;, MNpeAJarat H
NPUMEHATh NMPHUEMBI MPOBEPKH
BBIYMCIICHU.

ITpoBoauTs HCCJIeJ0BAHUSA
CBOMCTB JnpoOeii, omupasch Ha
YHCJIOBbIE DJKCIIEPUMEHTHI (B
TOM  YHCJIE C  IIOMOUIBIO
KOMITBIOTEpA).

Pacno3naBarb HCTHHHBIE WU
JIO)KHBIE  BBICKA3bIBaHHUSI O
Npo0siX, MPUBOJAUTH NMPUMeEPHI
U  KOHTPOPUMEPHI, CTPOMTH
BbICKA3bIBAHMA U OTPUIIAHUS

BbICKa3bIBAHU.

PeniaTh TEKCTOBBIE 3a/avu,
coaepIKale JIPOOHBIE
JOaHHEBIC, Hu 3aga4u Ha
HaXO0KJAEHHE YacTH LIEJIOr0 U
IEJI0r0 o ero YacTH;
BBLIAIBJIAAITL HMX CXOACTBa H

pa3iunyus.
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MopaesiupoBarthb X0/
pelieHus 3aja4yy ¢ IMOMOIIBIO
pHUCYHKa, CXEMBbI, TaOJINIbI.

IIpuBoauTH, pa3oupars,
OLICHUBATH PEENVEISISE
peUIeHUs], 3aluCHh pPEUICHUU

TCKCTOBBIX 3aJiay.

Kputnueckn OLIEHMBAThL
MOJY4YEHHBIN pe3yJbTar,
OCYIIECTBIISATH
CaMOKOHTPOJIb, POBEPSIS
OTBET Ha COOTBETCTBHE
YCJIOBHIO, HAXO0IHUTh
OITNOKU.

3HAKOMHUTBCA C HCTOpUEl

pa3BUTHA apUPMETHKU

Harassanas
reoMeTpus.
MHOroyroJibHuKu

(10 )

MHOroyrojJbHHUKH.
YeTbIpE€XYTOJIBHHUK,
OpsAMOYTOJIBHUK,

KBaJApar.

[IpakTnueckass pabdota
«ITocTpoenue
OpsSIMOYTOJIBHUKA  C
3aJaHHbBIMUA
CTOpOHaMH Ha
HEJIMHOBAHHOM

Ooymarey.
TpeyroiabHUK.

IInomaae u nepumMeTp
OpsSIMOYTOJILHUKA u
MHOI‘OyI‘OJII)HI/IKOB,
COCTaABJICHHBIX n3
OPsIMOYTOJIbHUKOB,

CAWMHUIBI HU3MCPCHUA

OnuceiBarth, HUCIIOIb3YH
TEPMHMHOJIOTHIO, H300pakaTh C
IIOMOIIBIO 4EePTEKHBIX

UHCTPYMEHTOB UM OT pYKH,

MOJeNMpoBaTh M3 Oymaru
MHOT'OYTOJILHUKH.
IIpuBoauTH npuMepbl
OOBEKTOB pEaJIbHOTO MHPAa,
UMEIOIITUX bopmy
MHOT'OYTOJIbHUKA,

OpsIMOYTOJIBHUKA, KBaapara,

TpPEYTOJbHHUKA, OLIEeHUBATh UX

JIMHEWHBbIE pa3Mepsl.
BbruuciasaTe: HEPUMETP
TPEYTrOJbHHUKA,
NpsIMOYT'OJIBHUKA,

MHOT'OYTI'OJIbHHUKA; IUIOIIAAb
psIMOYTOJIBHUKA, KBaJpara.

HN3o0paxkaTh

28




romaau. Ilepumerp

MHOTI'OYTOJIbHUKA

OCTPOYTOJIbHBIE,
OpsIMOYTOJIBHBIE u
TyHOYTOJIBHBIE

TPEYTrOJIbHUKHU.

CTtpouTh Ha HEJIMHOBAHHOU U
KJIETYaTOW Oymare KBaapaT U
MPSMOYTOJIbHUK c

3aJaHHBIMU JJJIMHAMHU CTOPOH.

HccaenoBathb CBOMCTBA
MPSIMOYTOJILHUKA, KBaJipaTa
nyTEM 3KCIIEPUMEHTA,
HaOJIIOAEHUSI, HW3MEpPEHUs,
MOJEIHUPOBAHUS;
CpaBHUBATH CBOMCTBa
KBaJpara u
OpsIMOYTOJIbHUKA.
KouncrpyupoBartsp

MaTreMaTH4ecKue MpeaioKeHust
c ITOMOIIIBIO CBSI30K
«HEKOTOPBIN», W00 .
Pacno3HaBaTh WCTHHHEBIC U
JOXXHBIE€ BBICKA3BIBAHHUS O
MHOT'OYTOJIbHUKAaX,
NPUBOJAUTL NpPHUMeEPbI U
KOHTPHOPUMEDPHI.
HUccaenoBarr 3aBHCHMOCTH
IUIOIIAAM KBajJpaTra OT JJIH-bl

€ro CTOPOHBI.

Hcnoab3oBaTh cBOlicTBa
KBaJIpaTHOU CETKU st
MOCTPOCHUS duryp;

pa3ouBaTb IPAMOYTOJIBHUK
Ha KBaJApaTbl, TPECYTrOJIbHUKU,;
COCTaBJATL  (urypsl  u3
KBaJIpaToB u

psIMOYT'OJIbHUKOB u

29




HaXOJIUTH ux TUIONIA b,

burypsr Ha

OpsSIMOYTOJIBHUKH u

pa3buBathb

KBaJZApaTbl W HaAaXOJAUTb HUX

IUIoIaab.

Beipaxarhb BEJINYUHY
IUIOIIAAN B pa3IUYHBIX
eIMHULax U3MEPEHUS

METPUYECKOU CUCTEMBI Mep,
NOHUMATL M MCHOJIb30BATh
3aBHCHMOCTH MEXIY
METPUUECKUMHU eIMHULIaMH

U3MCPCHUA IIIOIIaau.

3HAKOMUTBCSI € MNpUMepaMu
NpUMEeHEeHH IUIOIIA N u
epUMETPa B MOPAKTUYECKHUX
cutyauusx. Pemarb 3agauu u3
peasbHOM KU3HU, Mpeaararb
U 0o0cyKaaThb pa3jIuYHbIe

CIOCO0ObI peHICHUA 3a1a4

JlecsiTHUHbBIE
apoou
(38 u)

JecsaTruuHast 3aMucCh

JIpoOei. CpaBHeHUe

JICCATUYHBIX APOOEH.

JeticTBus c
JIECATUYHBIMU JPOOSIMU.
Okpyrienue

JIECATUYHBIX IpOOEH.

Perenune TEKCTOBBIX
3ajad, coeprKaInux
Ipoou. OCHOBHBIC

3aj1auy Ha Japoou

IMpencraBiasiTh NCCATUIYHYIO IPOOH

B BHJE OOBIKHOBECHHOI, YHTATH H

3anMChIBATh, CpaBHUBATH
JIECATUYHBIE JpoOu, mpeAararhb,
000CHOBBIBATDH U 00CyXK1aTh
CIOCOOBI YIIOPS,IOYNBAHUS

JIECATUYHBIX ApOOei.
HN300paxkaThs necaTUyHble ApoOHU
TOYKaMHU Ha KOOpAWHATHOU
OpsSIMOM.

BbIAIBJASATE CXOACTBA U Pa3an4dMs
MIpaBUII apu(pMEeTHIECKUX

JAEUCTBUU C HaTypaJIbHbIMU
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qucliaMu u JAECSITUYHBIMU
ApoOsIMU, OOBSICHATh HUX.
BbinoaHATH apudmeTnueckue
JICUCTBUSI C AECATUYHBIMU JIPOOSIMU;
BBINOJIHATH NMPUKUAKY U OLEHKY
pe3yJibTaTa BBIUUCICHUM.
IIpumensaTsb CBOliCcTBA
apu(pMETHIECKUX JCHUCTBUH IS
palroHaIu3alui BbIUYMCIICHUM.
IIpuMeHATHL MPaBUJIO OKPYIJIEHHS
necsaTuuHblX Jpobeii. IlpoBoanTh
HCCJIeI0BaHuA CBOIICTB
JIECSITUYHBIX Apo0eii, onupasich Ha
YHUCJIOBBIE JKCIEPUMEHTHI (B TOM
YHUCJIE C MOMOIIBIO KOMIIBIOTEPA),
BBIJABUTaTh TUNOTE3bI u
MNPUBOJUTH UX OOOCHOBAHMS.
PacnoznaBartb WCTUHHBIE u
JIO)KHBIE BBICKA3bIBAHUS O APOOSX,
NPUBOAUTH npuMepbI u
KOHTPIIPUMEDHI, CTPOUTH
BBICKa3bIBAHUSI W OTPULIAHUS
BBbICKa3bIBAHUU.

Pemiartnb TEKCTOBbIE  3aJayH,
coJZiepr)kaliie ApOOHbIEC JaHHBIE, U
Ha HaXO0’XXJ/ICHUE 4YacTH LEJI0ro M
LE€JIOTO IO €T0 YacTU; BBIABJSATH
HUX CXOJCTBA U pPa3jIv4usl.
MopaeaupoBatrb XOJI PEHICHUS
3aJlayd  C TMOMOIIBIO PHUCYHKA,
cxeMbl, Tabmunesl. I[IpUBOAUTH,
pa3oupars, OllEHUBATh
pa3au4YHbBIE  pEIIEHWs, 3alllMCH
pELICHUI TEKCTBBIX 3ajad.
OnepupoBaTth JpOOHBIMU YUCIAMU

B PCalbHbIX KU3HCHHBIX
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CUTyanusx.

Kpuruueckn OllEHUBAThH
MOy YEeHHBIH pe3ynbTar,
OCYIIECTBIISATh CaMOKOHTPOJIb,

IIpOBCPsAsA OTBET Ha COOTBCTCTBUC

YCJIOBHIO, HAXOAUTH OIIUOKHU.

3HAKOMHUTBCH c ncTopuen
pa3BUTHA apUPMETHKU
Harasignas MHoOrorpaHHUKH. Pacno3naBarth Ha yepTesKax,
reoMeTpHs. HN3o6paxeHnue PHCYHKAX, B OKpY:KaloleM MHpe
Tenau MHOT'OI'PaHHUKOB. NPAMOYIOJIBHBIA MapajuleIICIuIIe,
¢urypsis Mopnenn Ky0, MHOIOI'DAaHHHUKH, ONUCHIBATD,
NpOCTPaHCTBE NPOCTPAHCTBEHHBIX TEJI. HMCIOJIL3YSI TEPMHUHOJIOTUI0,
9 u) ITpsAMOYTONBHEII OLICHUBATD JIMHEHWHbBIC pa3MEpPBHI.
napasuresnenumnen, Kyo. IIpuBoANMTHL NpHUMepPbl OOBEKTOB
PaseépTkm  Ky6a  m | PSAIPHOTO MHPA, IMEIOTINX dhopmy
napasuIeeHIe 1a. MHOTOI'PaHHHUKA, IIPSIMOYTOJILHOI'O

IIpakTnueckas padora

«Pa3BépTKa KyOa».

O0BEM KyOa,
MPSIMOYTOJIBHOTO

napauicjacimIiicia

napa’suiesenunenaa, Kyoa.

HN300paxkaTs KyO0 Ha KIIET4YaTOM

Oywmare.

HccnenoBars cBoiicTBa  KyOa,
OPsIMOYTOJIBHOI'O
rapajuiesyIeruneaa,
MHOTOTPaHHUKOB, HUCTIONb3YSI
MOJENH.

PacnozHaBatb u M300pakaTh
pa3BEPTKHU KyOa u

napasuienenunena. MoaeanpoBaThb
KyO ¥ mapauieNenure]] u3 OyMmaru u
MMPOYUX MaATEPHUAIIOB, OOBACHATH
Crocod MOJICTUPOBAHHUS.

Haxoauthb U3MEPECHUS, BBIMUCIATDH

IUTONIAAh  IIOBEPXHOCTH; OOBEM
KyOa, MPSIMOYTOJILHOTO
rmapasuielielumne/1a;  HCCcjae0BaTh

3aBHCHUMOCTH 00BEéMa Kkyba oOT
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JUTMHBI €ro pedpa, BBIIBUTATHL H
000CHOBBIBATh T'HIOTE3Y.

Haoaonarnb ) NMPOBOAUTH
AHAJOTMH MEXITY MOHATHIMU
wIomaau u o0bémMa, TIepuMeTpa u
NI (e)AF:DINYS MMOBEPXHOCTH.
Pacno3naBarthb HUCTHHHBIE u
JIOKHBIE BBLICKA3BLIBAHUS o
MHOTOIrpaHHHUKAX, NpPUBOAUTH
npuMepbI Hu KOHTPIIPUMEDPHI,
CTPOUTH BBICKA3bIBAHUSA Hu

OTpHULAHUA BBICKA3bIBAHHM.

Pemrars 3amaum U3 peasbHOU

JKA3HU
IoBTOpeHHUe 1 IToBTOpeHne OCHOBHBIX | BbBIYMCIAATH 3HAYCHUS
000061enne MNOHSITUM W  METOJOB | BBIPAKECHUIM, coaepIKalIux
(10 ) Kypca 5 KJlacca, | HaTypaJibHbIE 4qucia,

0000I11IeHrEe 3HAHUI

OOBIKHOBCHHBIE W JICCSITHYHBIC
apoowu, BBITIOJTHSTH
mpeoOpa3oBaHUs YHUCEIL.

BpiOMpaTe cmoco0d cpaBHEHUS
YHUCeJI, BBIYMUCIICHUH, NMPUMEHATH
cBoiicTBa apu(pMETHIECCKUX

JCUCTBUU IJIs1  palidOHaJIU3allun

BBIYHCJICHUN.
OcymecTBIATH CAMOKOHTPOJIb
BBIIIOJTHSIEMBIX OEeUCTBUM u
CaMONPOBEPKY pe3yibTara
BBIYHCJICHUN.

Pemiats 3agauym U3 peajbHOU
JKU3HH, NPUMEHATH
MaTeMaTH4YeCKHe 3HaHUA  JUIA
peleHus 3aja4 U3 JIpyrux ydeOHbIX
MIPEeIMETOB.

Pemarn 3a1a4u Pa3sHbIMH

crnoco6amMm, CPpaBHHBATh CIHOCOOBI
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pelieHus 3aJ1a4H, BbIOMPATH

PalMOHAJbHBIN cIOCO0

6 xnacc (ne menee 170 u)

Ha3zBanmue
pasaena OcHoBHoOe coaep:xaHue OcHoBHbIe BHABI A1eATEJbHOCTH
(TeMbl) 00yYarImuXxcs
Kypca (4muciio
4acoB)
HarypaabHbie Apudmerunueckue BbinoaHaTh apupmernyeckue
qucjia JEUCTBUS C | medcTBHA c MHOTO3HaYHBIMU
30 v) MHOTO3Ha4YHbIMU HaTypaJlbHbIMU YHUCIIaMU,
HaTypaJlbHBIMU HAXOAUTH 3HAYEHHUS] YHCJIOBBIX
YUCIaMHU. YucnoBble | BBIpAXEHHUH CO CKOOKkamMu U 0Oe3
BBIPAYKEHUSI, MOPSIAOK | CKOOOK; BBIYMCJISATHL 3HAYEHHS
JCUCTBUM, BBIPAXKEHUM, COAEP/KALIUX CTEIICHU.

HCHOJIL30BAaHNE CKOOOK.
Okpyriienue

HaTypaJbHBIX YHCEJI.

Jleaqutenu W KpaTHbIE
qHCIIa; HauOOJbIINHI
OOIHUII  OeIuTeIb |
HaWMCHBIIICE olIee

KpaTHOE.

Paznoskenmne ywmciaa Ha

MPOCThIE  MHOXHUTEIH.
JlemuMocTh CyMMBI U
OPOU3BEACHUSI.

JlemeHue ¢ ocTaTKOM.

Pemenue TEKCTOBBIX

BbINOJAHATH, NPUKHUAKY U OLEHKY
3HAYEHUM YHCJIOBBIX BBIPAXKCHUM,
NMPUMEHSATH

NpUEMBI  MPOBEPKH

pesyiabprata. Hcmoab3oBars npH
BBIYHMCJICHUAX TEPEMECTUTEIIBHOE U
COYETaTEIbHOE CBOMCTBA CIIOKEHUS
U YMHOXEHHUSI, pacIpe/IeINTEIbHOE
CBOMCTBO YMHOKECHUS
OTHOCHTEJIBHO CJIIOKEHHUS, CBOMCTBA

apu(PMETHUCCKUX JICHUCTBUIA.

HccaeaoBarhb YHUCJIOBBIC
3aKOHOMEPHOCTH, OPOBOJUTH
9UICIIOBBIC SKCIIEPUMEHTHI,
BBIIBUTATL M  00OCHOBBIBATH

rumnorTe3bl.
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3ada4d

®opMyanpoBaTh  ONpeJeeHUus
JICITATECIIA 17 KpaTHOTO,
HaAUOOJIBIIEr0 OOIIEr0 IEIUTEIS U
HaMMEHBbIIIETO OOIIero KpaTHOTO,
OpOCTOTO M COCTAaBHOTO YMCEJ;
HUCIIOJIb30BaTh ATH TIOHATHS TIPH
peluieHuu 3aaad.

IIpumensTh AJITOPUTMBbI
BBIYKCJICHHS HAaUOOJIBIIIErO OOILETo
JEJINTEIISI U HANMEHBIICTO OOIIEero
KpaTHOTO ABYX 4YHCEJ, aJrOPUTM
pa30KEeHUsT 4YHucjla Ha NOpOCThIE
MHOKHUTEH.

HccaenoBarhb yCI0OBUS AETUMOCTH
Ha 4 u 6. UccaenoBatb, 00Cy:K1aTh,
¢dopmyanpoBaTh 1 000CHOBBIBATH
BbIBO/I O YETHOCTU CYMMBI,
MPOU3BEJICHUS: IBYX YETHBIX
4quces, ABYX HEUETHBIX YHCIIE,
9YETHOIO M HEUYETHOI'O YMCEel.
HccaeaoBarb CBOliCTBA
JICJIUMOCTA CYMMBI U
OPOU3BEICHUS YHUCEI.

IIpuBoauT, mNpUMeEpPHI YHCET C

3aJlaHHBIMU CBOMCTBaMH,
pacno3sHaBaTh BEpHbIe "
HeBepHbIe YTBEPKIACHUS o

CBOMCTBaxX 4YucCel, ONpoBeprarb
HEBEpPHbIC YTBEPXKJICHUS c
MOMOIIIbI0O KOHTPIPUMEPOB.
KoncrpyupoBath MaTeMaTH4ecKHe
NpeUI0KeHHUsl C TOMOIIBIO CBSI30K
«HA», KU, «ECJH..., TO...».
Pemartnb TEKCTOBBIC 3aja4u,
BKJIFOYAIOIIIHE OHSITUS

JIEIITMMOCTH, apudMeTHIeCKUM

35




CIIOCOOOM, UCTIONIB30BATh IIEpedop
BCCX BO3MOXHBIX BapI/IaHTOB.

MopaeaupoBatb XO0J PEUHICHUS
3aJladyd  C TIOMOIIBIO PHUCYHKAa,

CXEMBI, TAOJIHUIIbL.

IIpuBoauTs, pa3oupars,
OLICHUBATBL pAa3JIMYHbIE pEIICHUs,
3allUCH  PELIeHUH  TEeKCTOBBIX

3aja4

Kputnueckn Oll€EHUBAThH
HOqueHHbIﬁ pesynLTaT, HaAaXO0OIUThb
OIIIMOKH, OCYIIIECTBIISITh
CaMOKOHTpPOJIb, MPOBEPsSISI OTBET

Ha COOTBCTCTBUC YCIIOBHUIO

Harasanas
reoMeTpus.
IIpsimblie Ha

miaockoctTH (7

1)

IlepnienaukyasipHbie
npsiMbI€.
ITapamnenbHbIC

npsimMbI€.

Paccrosaue MEXTY
ABYMsI ~ TOYKaMH, OT
TOYKH JI0 OPSIMOU, JIJITMHA
NyTH Ha KBaJpaTHOM

CCTKC.

ITpumepsl TpsIMBIX B

IIPOCTPAHCTBE

PacnosznaBare Ha  4eprexkax,
pUCYHKax cjiydau  B3aUMHOIO
PacCITOJIOKCHUS ABYX ITPAMBIX.
HN3o00paxars c NOMOUIbI0
YepTéKHBIX HHCTPYMEHTOB  Ha
HEJIMHOBAHHOU u KJIeT4aTou
Oymare JBe MepeceKarolmecs
IIpsAMBIC, ABC nmapaJiyiCJIbHbIC
IIpsAMBIC, CTPOUTH IpsAMYIO,
NEPHEHIUKYJISIPHYIO JaHHOM.
IIpuBoauThH npuMepbl
napajliCJIbHOCTHU n
NCPIICHAUKYIIAPHOCTHU TIIPSIMbBIX B
OPOCTPAHCTBE.

Pacno3HaBaTh B MHOTOYTOJIBHUKAX
NEPHEHAUKYIISIPHBIE 51
napaijiesibHbIe CTOPOHBI.
N300paxkaTb MHOTOYTOJBHHUKH C
napaieJIbHbIMU,

IIEPIIEH TUKYIISIPHBIMU

CTOpPOHaMH.

HaxoauTh pacCTOSIHUE MEXIYy
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JABYMsI TOYKaMH, OT TOYKH [0
OpsIMOM, JUINHY IyTH Ha
KBaJIpaTHOM CETKE, B TOM 4YMCIIE

HUCHOJIB3Ysl IU(PPOBBIE PECYPCHI

JApo6
u(32

OObIKHOBEHHAsT JIpOOBb,
OCHOBHOE€ CBOMCTBO
apoowu, COKpallleHHE
npobeii. CpaBHeHHE U
YIIOPSIIOYMBAHUE
pooeit.

Hecsatuunbsie npobu u

METpHUYCCKasa CucremMa

Mep.
ApudpmeTndeckue

IEUCTBUSI c
OOBIKHOBEHHBIMU u

ACCATUNYHBIMUA IIpO65{MI/I.

OtHomienue. /lenenue B
JTAaHHOM OTHONICHUH.

Macmta0, Ipornopuusi.

ITousartue OPOLEHTA.
Brriuucnenune mporieHTa
oT BEJTUYHHBI u
BEJIMYUHBI o e

OPOIICHTY.

Pemienue TCKCTOBBIX
3aaa4, coacprKammnx

APOOU U TTPOIICHTHI.

IlpakTnueckasi padorta
«OT1HO1IEHUE JUTAHBI
OKPY>KHOCTHU K eé

TAaMETPY»

CpaBHUBaTL ¥ YNOPSII0YUBATH
npoowu, BbIOMpPATH cnocod
CpaBHEHUSI APOOEH.
IlpeacraBiasaTh JECITUYHBIC
nIpobu B BUAC OOBIKHOBECHHBIX
poOeit 1 OOBIKHOBECHHBIC B BUJIC
NECIATUYHBIX, MCIO0JIB30BATh
JKBHMBAJIEHTHbIE  MpeACTABJIECHUSA

JTPOOHBIX qucell npu nx

CpaBHCHHUHU, ITPHU BBIYHUCIICHHAX.

Hcnoab30BaTh JECATUYHBIE pOOH
pu NpeoOpa3oBaHUM BEIIMYUH B
METPUUYECKON CUCTEME MEP.
BbinoaHaTh apupmernyeckue
aeiicTBUSL ¢ OOBIKHOBEHHBIMH H
NECATUYHBIMA TPOOSIMHU.
Bbruucaates 3HAYCHUS
BBIpaKEHUH, coJZieprKalux
OOBIKHOBEHHBIE U  JECSTUYHBIC
poou, BBITIOJTHSTH
npeoOpazoBaHUs pooei,
BbBIOUpPaTh CHOCO0, NPHUMEHATH
CBOMCTBA apuPMETHIECKUX
JNEUCTBUU JI1 paldOHaIUu3alun
BbIUHCJICHUM.

CocTaBJIsITh OTHOIIICHUS U
MIPONOPLIHH, HAXOAUTH OTHOILIEHUE
BEJIMYMH, JE€IUTh BEJIMYNHY B
naHHOM oTHolueHuu. Haxoaurtsb
IKCNEPUMEHTAJIBHBIM MYTEM

OTHOIICHUC JJTMHBI OKPY>KHOCTHU K
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€€ nuamMeTpy.

HNuTepnperupoBaTh mMacmrTad Kak
OTHOIIIEHUE BEJIWYUH, HAXOJAMTh
Mmacuitab  miIaHa, KapThl  H
BBIYUCIATH paccrosiHus,
HWCTIOJIB3YST MacHITao.
OO0BSICHATH, YTO TAKOE€ MOPOIIEHT,
yroTpeOasiTh 00OpOTHI pedu Cco
CIIOBOM «IIPOIICHT». BbIpakaThb
OPOLIEHTHl B Jpo0sAX U ApoOu B
OpOLIEHTaX, OTHOIIEHHE ABYX
BEJIMYMHB MPOIIEHTAX.
BbIYHCJAATH MPOILIEHT OT YHUCIa U
YUCJIIO o ero MPOLIEHTY.
OKpyriasitb ApoOU U MNPOLICHTHI,
HaXOAUTh NPUOIUKEHUS YHCEI.
Pemrats 3agaym Ha  4acTH,
OPOLIEHTHI, OpPOIIOPLINH, Ha
HaxO0XJIeHuEe Apoou (MpoIieHTa) oT
BEJIUYUHBI M BEJUYUHBI TI0 €€
pobu (mportieHTy), apobu
(opoiieHTa), KOTOPBIA COCTaBIISIET
oJHa BEJIMYUHA oT JPYTOM.
IIpuBoaMTS, pa3ouparsb,
OlLIEHUBATH PA3JIMYHBIC PEIICHUS,
3allMCU  PELIEHUU  TEKCTOBBIX
3a7ad4.

HU3Baekars uHpOpMaALMIO U3
Ta0IHII u uarpamm,
WHTEPIPETUPOBATH TaOJIUYHBIC
JTaHHBbIE, OIIpPEeAeIsITh HauOOJIbIlIee
u HauMeHbIlIee u3

IpCACTAaBIICHHBIX JaHHBIX

HaszBanmue

paszieia

OcHoBHOe coaep:xaHue

OcHOBHbBIE BU/IbI JeATECJIBbHOCTH
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(TembI)

Kypca (4ucjio

00yyarImmuxcs

4acoB)
Harusign OceBast cuMMeTpus. PacnoznaBarb Ha uyeprTekxax H
ast LenTpanbHas U300paKECHUSIX, HM300paKaTb OT
reoMeTpu CHUMMETPHSIL. PYKH, CTPOHUTH C IOMOIIBIO
fl. [MocTpocHHe UHCTPYMEHTOB (purypy (OTpe3oK,
Cummerp cumMerpuy | JIOMaHYIO, TPEYTOJIbHUK,
us (6 1) HBIX QHTYD OpsSIMOYTOJbHUK, OKPY’KHOCTB),
CUMMETPUYHYIO JTAaHHOM
IIpakTuueckas padora
OTHOCHUTENBHO NPSIMOI, TOYKH.
«OceBasicCUMMETPUS.
HaxoauTs npuMepsl CHMMETPUHU B
CummMmeTpus B
OKpYKAIoILIEM MHUpE.
OPOCTPAHCTBE
MoaeaupoBatb u3 Oymaru [aBe
durypsl, CUMMETPUYHBIE
OTHOCHUTEJILHO MPsAMOI;
KOHCTPYMPOBATh T€OMETPUUECKHUE
KOH(pUTypaIuu, HUCIIOJIB3Y
CBOMCTBO CHUMMETPUH, B TOM
9HCJIE C TMOMOIIBI0 MUPPOBBIX
pecypcos.
HNcciaenoBartrnb CBOMCTBA
U3yUYEeHHBIX (QUTYp, CBSI3aHHBIC C
CUMMETpPHUEN, UCHOJIB3YsI
OKCIICPUMEHT, HaOJIIoAeHUE,
MOJICJIMPOBAHUE.
O00CHOBBIBaTH, ONpPOBEPrarb C
MOMOIIbIO KOHTPIPHUMEPOB
YTBEPKACHUSI O CUMMETpUU QUryp
Beipaken ITpumenenune OykB nns | Ucnmogab3oBarhb OYKBBI TSI
HAC 3arcu 0003HaYeHUsI YHUCEl, MPHU 3alHCHU
OyxkBaMu MaTEMaTHUYECKHX MaTEeMaTUYECKHUX YTBEP)KIACHUM,
(6 v) BBIPAXKCHUU U | COCTaBJIATH OyKBEHHBIE
OpeJIOKEHUH. BBIPAYKEHUSI 11O YCJIOBUIO 3a/1a4H.

ByKBeHHI)Ie BbIPpAa>KCHUSL

H HYHUCJIOBBIC

HUccaenoBarthb HECJIOXKHbIE

YHCJIIOBBIC 3aKOHOMCPHOCTH,
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IOJACTAaHOBKH.
bykBeHHBIE paBEHCTBA,
HaXO0KJICHUE
HEU3BECTHOT'O

KOMITIOHEHTa. DOpMYJIbI

UCHOJIb30BaTh OYKBBI JUIA  HUX
3aIlUCH.

BbBI4MCJIATE YMCIOBOE 3HAYEHUE
OYKBEHHOI'O  BBIPDQXXEHHUsI  IIpHU

3aJJaHHbIX 3HAQYCHHUAX 6yKB

3anuceIBaTh dopmyabr:
nepumeTpa u MI0IIA TN
NpSIMOYTOJIbHUKA, KBaJIpaTa;
JUIMHBI ~ OKPY>XHOCTH, IUJIOLIAAHN

Kpyra; BBIIIOJHATH BbIYUC/ICHUSA

Mo 3TuM (hopmyJiam.

CocTraBasaThb ¢dopmyJibl,

BbIpakaromiue 3aBUCHMOCTH

MEXJy BEIMYUHAMHU: CKOPOCTH,
BpeMs,

PaCCTOSTHHUC, IIcHa,

KOJIMYECTBO, CTOUMOCTBD,
IIPpOU3BOAUTCIIBHOCTD, BpCwMsi,

00BEM paboThI; BBITIOJTHSITH

BBIYHUCIICHUS 110 3TUM (hOpMYyJiaM.

Haxoaurtn HEU3BECTHBIN
KOMIIOHEHT apupMETHIECKOTO
IEeUCTBUA

Harasan
asi
reoMeTpu
s,
Durypsi
Ha
IJIOCKOCTH

(14 4)

YeThIpEXYTOJIbHUK,
OpUMEpPHI

4eTbIPEXYTOJIBHUKOB.

IIpsAMOyTronbpHUK,
KBajpar: CBOICTBA
CTOPOH, YTJIOB,
auaroHalcu.

N3mepenune yrinos. Buasl

TPEYTOJILHUKOB.

IlepumeTp
MHOT'OYT'OJIbHUKA.

ITmomane durypsr.

N300paxkaTh Ha HEJIMHOBAHHOUW U

KJIETYaTOU Oywmare C
HWCMOJIb30BAHUEM YepPTEKHBIX
UHCTPYMEHTOB

I-IeTI)IpéX}/l"O.]'II)HI/IKI/I C 3aJaHHbIMUA
CBOICTBAaMHU: C MapauICIbHBIMHU,
NepHEeHAUKYISIPHBIMH, PaBHBIMU
CTOpPOHaMH, HPAMBIMU YyTJIaMHU U
ap., paBHOOEIPESHHBIN
TpeyroisHuk.  Ilpeanarate u
00cyKIaTh CHoco0bl, AJrOPUTMBbI
IIOCTPOEHMUSL.

I/ICC.]'Ie)_IOBaTL, HUCIIOIBb3Yys
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dopmysl IepuMeTpa u
IUJIOIL A
OpAMOYTOJIBHHKA.
ITpubnuxx€nnoe

HU3MEpEHHUE  TUIOIIAIU
buryp.
IIpakTuueckast padoTta

«Ilmomane Kpyra»

SKCIICPUMEHT, HaOJIro/IeHUE,
MOJEIUPOBaHHUE, cBOliCTBA
NpsIMOYT'OJIBHUKA, KBaJpara,
pa3ouBaTh Ha  TPEYIOJbHUKHU.
O0ocHOBBIBATb, ONpPOBEPraTb C
MOMOILBIO KOHTPIPHUMEPOB
YTBEPKICHUSA O NPSIMOYTOJIbHUKE,
KBaJipaTe, pacno3HaBaTb BEPHBIC
U HEBEPHBIE YTBEPKIACHMUSI.
HM3MepsATs M CTPOUTH C ITIOMOIIBIO
TPaHCIOPTHUPA YTJIbI, BTOM 4YMCJIE B
MHOTOYTOJIbHUKE, CPAaBHUBATH
YIJIbl;  Pacmo3HaBaTb  OCTpHIE,
npsimble,  TyNble, pa3BEPHYTHIE
yribl. Pacno3HaBarb, n300paxkarhb
OCTPOYI'OJIbHBIM, MNPsIMOYTOJIbHBIH,
TYHOYTOJBHBIN, paBHOOEIPEHHBIN,
PaBHOCTOPOHHUN TPEYTOJIbHUKH.
Beruuciasarsb epuMeTp
MHOTOYTOJIbHHKA, IUIOIAab
MHOIOyTOJIbHHKa pa30UeHUEeM Ha
NpsIMOYIOJIBHUKH, Ha  paBHbIC
urypsr, HCIOJb30BaTh
METPHUYECKHE €IUHULIbI
U3MEPEHUs JJINHBI U TUIOLIAIN.
HUcnoab3oBarh NpuoOINKEHHOE
H3MEepeHue [UIMH W IUIOIIaneld Ha
KJIeT4aToOU Oymare,
npuOINXKEHHOE H3MEpEHHUE

JJIMHBI  OKPY’>KHOCTH, TUIOIIAIHN

Kpyra

Ha3zBanmue
pa3nena
(Tembl)

Kypca (4uciio

OcHOBHOe coJepkaHue

OcHoBHBbIE BH/IbI JACATECJIBHOCTHU

00y4arIMnXCcs
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4acoB)

IMonoxuTeIbH Lenbie uyumcna. Moayns | IllpuBoauTts NpUMepbI
ble H 4qycia, TeOMEeTpUYecKas | WCIOJb30BaHUSI B peajbHOM
oTpULIaTeIbH UHTEpIIpEeTalusT MOAYJIS. | XKU3HHU MOJOXKUTEIIbHBIX u
ble YHCJIa YuciaoBbele NPOMEKYTKH. OTpULIATENbHBIX UMCEI.
(40 v) [omoKUTEILHbIE u | A300pakars  1enbic  9ucha,
OTpHUIIATEIILHBIE yycia. | TOJOKUTCIBHBIC u
CpaBHeHHe OTpHUlIaTeIbHbIE YHCIIa TOYKAMHU
MOJIOKHTEIBHBIX n | Ha 4HMCIIOBOH TNpsAMOH,
OTpHIATENbHBIX — uHcen. | MCMOJIB30BATH YHCIOBYIO
ApudmMeTnueckne OpsIMYIO JUISI CPABHEHUST YU CEII.
NeicTBUS c | IlpumMeHsATH npaBujia
HOTTOSKUTEbHBIMH u | CpaBHEHHs, YHOPSII0YMBATH
OTpULIATEILHBIMH LIeJIbIE YHClia; HAXO0AUTh MOJYJIb
4UCJIaMHU. aucIa.
PopmyIMpoOBaATH npaBuJjia
Permenne TekCcTOBEBIX 3aa4
BBIUMCJICHUS C MOJOXKUTEIbHBIMU
U OTPULIATEIBHBIMHA YHCJIAMH,
HAXOJAUTH 3HAYEHUS YHUCIIOBBIX
BBIPA’KEHUH, coJieprKalmx
JICUCTBUSIC MOJOXKHUTEJILHBIMU U
OTpULIATEJILHBIMU YHCIaMU.
IIpumMmeHaTsb CBOMCTBA
CIOXKEHHUSI U YMHOXEHUS s
nmpeoOpazoBaHUS CyMM u
OPOU3BEIACHUN
IIpeacrasien IIpsimoyronbHast cuctema | O0BACHATH M WLIIOCTPUPOBATH
HeJaHHBbIX KOOpJMHAT Ha IUIOCKOCTH. | IOHATHE NPSIMOYTOJIbHOM
(6 v) KoopauHatel TOYKM Ha | CUCTEMBI KOOpAUHAT Ha
IUIOCKOCTH, alcmucca ™ | IJIOCKOCTH, HUCIIOJIb30BaTh
opAuHaTa. TEPMHUHOJIOTUIO; CTPOUTH Ha
Cron6GuaTble M Kpyrosble | KOOPIMHATHOM ILIOCKOCTH

AunarpamMmbl.

ITpakTuueckas paboTta

«Iloctpoenue

TOYKHA U (QUTYPHI MO 3aJaHHBIM
KOOpIUHATaM, HaXO0IUTh

KOOpAMWHATHI TOYCK.
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JTarpaMmy. Yurarh CTOJIOUYATHIC U KPYTOBBIC
IUarpaMMbl, HHTEPNPEeTHPOBATH
JaHHBIC, CTPOMTH CTOJIOYATHIC
JUarpaMMBbl.
Pemenue  TekcrtoBhix | Mcnmoab3oBarhb HH(pOpMAaLUIO,
3ajgad,  COJIEprKalllUX | IMPEICTaBICHHYIO B Ta0iWIlax, Ha
JIaHHBIC, auarpamMax TUTSL peuieHust
MPEACTaBICHHBIC B | TeKCTOBBIX 3ajad © 3a7ad U3
TadIuIax " Ha | peaJbHOU XU3HU
arpamMmmax
Harasii TIpsIMOYTOTBHBIH Pacno3HaBarthb Ha qyeprexax,
ast napamtetenunen, Ky6, | PACYHKAX, OMHCHIBATEL MHPAMHY,
reoMeTpH npusmMa, nmupamuaga, | TPH3MY, HWIMHIDP, KOHYC, IIap,
. KOHYC, IMIHHAD, LIap u3o0paxarb ux OT  pYKH,
durypobl u chepa. Uzo6paskenue | MOAECTNPOBATH us Oymarw,
B npocTpancTBe (9| IMPOCTPAaHCTBEHHBIX [TACTHIIMHA,  TIPOBOJIOKH M JIp.
u) dburyp. Tpumepsr IIpuBoauTsL NpUMEpPbI OOBEKTOB
Pa3BEPTOK OKpY>Kalolero Mupa, HMEIOIINX
MHOTOTPAHHUKOB, (opMbI Ha3BaHHBIX TEII.
Hcnoab3oBaTh TePMHHOJIOTHIO:

LWJIWHIpA U KOHYycCAa.

IIpakTnueckass pabota

«Coznanue MoOJieJIEH

MMPOCTPAHCTBEHHBIX
puryp».

ITousarue 00BéMa;

SAUHHUIBI  U3MEPCHUS
o0béMma. O06BEM
PSIMOYTOJIBHOTO
napasuieJIeIuIie/1a,
KyOa, dopmy Bl

o00BpéMa

BepiInHa, peOpo, rpaHb, OCHOBAaHUE,

BBICOTA, paJuyC MW  JuAaMeTp,
pa3BEpTKA.

HN3yuarhb, UCHOIB3Yysl DKCIIEPUMEHT,

HaOII0A€HUE, U3MEpEHUE,
MOJECIUPOBAaHUE, B TOM YHCIIE
KOMIIBIOTEPHOE, H  ONHUCHLIBATH
CBOMCTBA Ha3BaHHBIX TEJI,

BBISIBJISITH CXO/JACTBA M Pa3JIM4MSA:
MEXAY NUPaAaMUIONW U TPU3MOMU;
MEXAy UWIMHIAPOM, KOHYCOM |
LIAPOM.

PacnioznaBarthb pa3BEPTKH

napajjesyenuriesia, Kyoa, Opu3Mbl,
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nupaMuabl, KOHYycCa, NHUIUHIPA;
KOHCTPYMPOBATH JAaHHbIC Tejla U3
Pa3BEPTOK, co3qaBaTh UX MOJICIIH.
Co3xaBaThb MOJIeJan
MIPOCTPAHCTBEHHBIX  uryp  (u3
Oymaru, MpoBOJIOKH, MJIACTUIIMHA U
ap-)

H3mepsaTs Ha Moaessix: JIWHBI
p€béep MHOrOrpaHHHUKOB, JTHUAMETP
miapa.

BbiBOAMTH dopmyay 00BéMma
MPSIMOYTOJILHOTO TIapauieJenuIeaa.

Bbruucasats no popmyaam: o6b6EM

OPSIMOYTOJIBHOI'O
napajieyierure/ia, KyOa,;
HUCMOJIb30BaTh S IUHUIIBI

U3MEpeHUsT 00bEMa; BBIYUCIATH
OOBEMBI TEJI, COCTaBJIEHHBLIX W3
KyOOB, MapaJuIeIICIUIIC0B; peliaTh

3aga4uM C p€aJiIbHbIMU JaHHBIMH

IToBTOpEHME,
00001IeHHE,
cucTeMaTu3anu

A

(20 v)

I[ToBTOpEHME OCHOBHBIX
MOHATUN

U METOJIOB KYpCOB 5 1 6
KJIaCCOB,

00001I1EeHE U

cucreMaTm3anus

3HaAHUMN

BpI4ucasaThL 3HAUYCHUS BBIPAKCHUM,
coJiep>KallliX HaTypaJbHbIE,
LeJble, NOJIOKUTEIBbHBIE U
OoTpHuLATEJIbHbIE

4HCiia, OOBIKHOBCHHEBIC U
JIECSITHYHBIE ApOOH, BBITOJHSTH
npeodpa3zoBaHUs YHUCEIT U
BBIPDAYKCHUM.

Bpi0upaTh cnnocod cpaBHEHUs
qucell, BBIYUCIICHUI,

NPUMEHATH CBOMCTBA
apu(pMETHUCCKUX ACUCTBUMN st
panMoHaIM3aluyd BBIYUCIICHUN.
Pemiats 3a1a4u U3 peajbHOM )KU3HU,
NPUMEHATH MaTeMaTH4YeCcKue

SHAHUA 1JIA pCHICHUA 3a1a4 U3
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TIPYTUX
OPEAMETOB.

Pemath 3ag1a4uu pazHbIMH
cnocodaMu, CPaBHUBATh, BLIOMPATH
Croco0bl pelIeHUs 3aJa4u.
OcymecTBJIATH CAMOKOHTPOJIb
BBIINOJIHSIEMEBIX JTEHCTBUM

U CaMOINpPOBEPKY  pe3yJibTaTta

BBIYUCIICHUHN

ITpu pa3paboTke padodeil mporpaMMbl B TEMAaTHYECKOM IUTAHUPOBAHUHU HOJDKHBI
OBITh YYTCHBI BO3MOKHOCTH  HCIIOJIb30BaHUSI  DJICKTPOHHBIX  (IUDPOBBIX)
00pa3oBaTEIILHBIX PECYPCOB, SIBIISTFOIIUXCS YU€OHO-METOAUUYESCKUMHU MaTepuajIaMu
(MyJIbTUMEIMHBIC  TIPOTPAaMMBI, JJEKTPOHHBIE YYEOHUKHM W  3aJa9HUKH,
AJIEKTPOHHBIC OMOIMOTEKH, BUPTYyaJIbHBIC J1a00OpaTOpPHH, HTPOBBIE MPOTPAMMBI,
KOJUICKIIUU TH(PPOBBIX 00pa3oBaTEIIbHBIX PECYpPCOB), WCHOJB3YEMBIMH  JJISI
06yquI/151 1 BOCIIUTAHHUA PA3JIMYHBIX T'PYIIIT HOJIBBOBaTCJ'Ief/’I, npcacraBJICHHBIMA B
AIEKTPOHHOM (IIUDPOBOM) BUAC U PCATUIYIONIUMHU JTUIAKTHICSCKUE BO3MOKHOCTH

UKT,conep>xaHne KOTOPBIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 0Opa3oBaHUM.
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ITPUMEPHAS PABOYAA ITPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA». 7 -9

KJIACCBI

LEJN U3YYEHNWA YYEBHOI'O KYPCA

AnreOpa sBIsIeTCSI OJHHUM €3 OIIOPHBIX KYypPCOB OCHOBHOM IIIKOJBI: OHa
obecneynBaeT M3y4YE€HHUE APYTUX AUCIUIUINH, KaK €CTECTBEHHOHAYy4YHOTO, TaK U
TYMaHUTApHOTO IHKJIOB, €€ OCBOCHHE HEOOXOAUMO [UII HOPOJOIDKEHUS
o0Opa30BaHUSI U B MOBCEIHEBHOW >XU3HU. Pa3zBuTtHe y OOydYarolmmxcs HayJHBIX
MPEJICTAaBJICHUN O NPOUCXOXKICHUHU U CYHIHOCTH ajreOpandyeckux aOCTpakiiuii,
CII0CcO0€ OTpaKEHHUSI MaTEMAaTHUECKON HAYKOU SIBJIECHUH U MPOIIECCOB B MPUPOJIC U
ol1miecTBe, poJIM MAaTeMaTHUYECKOrO MOJCIHMPOBAHUS B HAyYHOM IO3HAaHUU U B
MPAaKTUKE CIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHUPOBO33PCHUS M KAUECTB
MBIILICHUS, HEOOXOAMUMBIX JJIs1 aJallTallid B COBPEMEHHOM LM (PPOBOM OOIIIECTBE.
N3yuenue anrebGpbl ecTECTBEHHBIM 00pa3zomM oOecnedyuBaeT pa3BUTHE YMEHUS
HaOII0/1aTh, CpPaBHHUBATh, HAaXOJWUTh 3aKOHOMEPHOCTHU, TpeOyeT KPUTUYHOCTU
MBIIUJICHUS, CITIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOW JCHCTBUS U
BBIBOIBI, QOPMYJIUPOBATh yTBEepKAcHUsA. OCBOCHHE Kypca alreOpbl oOecrieynBacT
pa3BUTHE JOTHUYECKOTO MBIIILICHUS] O0YyYarOIINUXCsI: OHU UCHOJB3YIOT A€y KTUBHBIC
U MHIYKTHUBHBIC PAacCyXICHUs, 0000OIIEHHEe U KOHKPETU3aIUIo, abcTparupoBaHue
u axHanoruto. OOydeHue anredOpe TpearnoiaraeT 3HAYUTEIBHBIA O0BEM
CaMOCTOSITEIbHON JICSITEIbHOCTU OOYyYarolIUuXcs, MO3TOMY CaMOCTOSITEIbHOE
pelieHne 3ajiad €eCTECTBEHHBIM 00pa3oM SIBJISIETCS peanu3alei I1esTeIbHOCTHOTO
MpUHIOUIIA O0yYEeHUS.

B ctpykTtype mnporpamMmmbl ydeOHOro Kypca «Anredpa» OCHOBHOM IITKOJIBI
OCHOBHOE MECTO 3aHMMAIOT COJieprKaTelIbHO-METOANYEeCcKue JUHUU: «Yucna wu
BBIYUCIICHUS»; «AJIreOpandecKrue BBIPAKCHUSI;

«YpaBHeHHs1 U HepaBeHCTBa»; «Dyukumm». Kaxnas u3 3THX coaeprkaTeabHO-
METOJIMYECKUX JIMHUN pa3BUBACTCS Ha OPOTSHKEHUHM TPEX JET U3Y4YEHHUs Kypca,
€CTEeCTBEHHBIM 00pa3oM TMeperuieTasiCb W B3aUMOJECHUCTBYS C JPYTHMH €T0
nuHUsIMU. B Xoze wu3ydeHuss Kypca OOydarollMMCsl NPUXOAUTCS JIOTHUYECKHU
paccykIaTh, UCIIOJIBL30BaTh TE€OPETHUKO-MHOKECTBEHHBIN S3BIK. B CBsSI3U C ATUM
1ejsecooOpa3Ho  BKIIOYHTH B HOPOrpaMMy  HEKOTOPbIE OCHOBBI  JIOTHKH,
IMPOHU3BIBAIOIIIME BCE OCHOBHBIE pa3elbl MaTeMaTHYECKOrO OOpa3oBaHUS H
CIIOCOOCTBYIOIIME  OBJIQJICHUIO  OOYyYalOIIMMHUCS OCHOB  YHUBEPCAJIBHOTO
MaTeMaTHYEeCKOTro  sA3bIKa. [akuM o0Opa3oM, MOXHO YTBEpXKJIaThb,  4TO

COZEPKATEIILHOU U CTPYKTYPHOH OCOOEHHOCTBHIO Kypca
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«Anrebpa» SABIISIETCS €r0 MHTETPUPOBAHHBIN XapakKTep.

Conepxkanue TUHUU «YHci1a U BBIYUCIICHUS> CIIY>KHUT OCHOBOU JUJTISI JaJIbHEUIIIETO
U3y4YEHUS] MAaTEMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYaIOUIUXCS JIOTHUYECKOIO
MBIIIUICHHUS, (POPMUPOBAHUIO YMEHHUS MOJIB30BAThbCSA alrOpUTMaMH, a TaKkKe
OPUOOPETCHUIO NPAKTHYECKHUX HABBIKOB, HEOOXOIMMBIX [Jisi MOBCECIHEBHOU
)KU3HHU. Pa3BuTHE TOHATHUSI O 4YHCIE B OCHOBHOW MIKOJIE CBSI3aHO C
panuoHaJIbHBIMU U UppalHOHAJIbHBIMU 4UCJIaMU, ¢dopmupoBanuem
OpeICTaBICHUN O AEHCTBUTEIBHOM 4YHCJIC. 3aBEpIICHHE OCBOCHHS YHCIOBOU
JIMHUHM OTHECEHO K CTaplieMy 3BEHY OOIlero oopa3oBaHHUsI.

CoxmeprkaHue ABYX alreOpandecKuX JHHUN — «AJNTeOpanvdecKUe BBIPAKCHUS
U «YpaBHEHHUSI U HEPABEHCTBa» CIIOCOOCTBYET (DOPMUPOBAHUIO Y OOYyUAIOIIHUXCS
MaTEMaTHYECKOTro armnapara, HeOOXOUMOTO JIJIsl pelleHusl 3aJad MaTeMaTHKU,
CMEXXHBIX MTPEAMETOB U MMPAKTUKO-OPUSHTUPOBAHHBIX 33j/1a4u. B OCHOBHOH IIKOJIE
YYEOHBIII MaTepuall TPYNINHUPYETCS BOKPYT PpalNHOHAIIBHBIX BBIPAKCHUM.
Anredpa A€MOHCTPUPYET 3HAUEHHE MaTEMaTUKH KakK sI3bIKa JJIsl TIOCTPOECHUS
MaTeMaTHYECKUX MOJIeNIei, OTIMCaHusl MPOILECCOB U SIBJICHUI peajibHOTO Mupa. B
3ajaun = oOydyeHuss anreOpe  BXOIAT  TakKXKe JaJbHEHIee  pa3BUTHE
AITOPUTMHUYECKOTO MBIIICHUS, HEOOXOAUMOTO, B YAaCTHOCTH, JIJIsI OCBOCHUS
Kypca WH(OPMATHUKHU, W OBJIAJICHUEC HaBBIKAMHU ACAYKTHBHBIX PACCYXKICHUM.
I[IpeobOpazoBanre CUMBOJBHBIX (DOPM BHOCHUT CBOUW crnenuduyueckuii BKJIAJ B
pa3BuTHE BOOOpaKeHHUsI, CITIOCOOHOCTEN K MaTeMaTU4YE€CKOMY TBOPYECTBY.

Conepxxanre (QyHKIIMOHAIBbHO-ITpa@UUYEeCcKOM JIMHUU HAllEJICHO Ha TMOJy4YeHHE
HIKOJIbHUKAMHU 3HAaHUN O PYHKIHMIX KaK BayKHEHUIIIeH MaTeMaTH4YeCKOW MOJAEIH JJIs
ONMUCaHUs U UCCICAOBAHUS PAa3HOOOPA3HBIX IPOIECCOB U SBJICHUI B MPHUPOJE U
obuiectBe. M3yueHue 3Toro marepuasia ClioCOOCTBYET Pa3BUTHUIO Y OOy4darolInXxcs
YMEHHUS UCTIONB30BaTh PAa3jIUYHbIE BBIPA3UTEIIbHBIE CPEACTBA S3bIKa MaTEMaTHUKHU
— CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckre, BHOCUT BKJIaZ B (GOopMHUpPOBaAHHE

HpeIICTaBJ'IeHI/Iﬁ O pOJIM MAaTCMATUKHU B Pa3BUTHUU LNTUBUIIN3AllUU U KYJIbTYPHbI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CorimacHo y4deOHOMY IulaHy B 7—9 Kjaccax WU3ydYaeTcs YYEOHBIH KypcC
«AJreOpa», KOTOPBIH BKIIOYACT CIICAYIONINE OCHOBHBIC pa3Jieiibl COACP KAHUS:
«Hucna W BBIYHUCICHUSD», «AJIreOpandecKue BBIPAKEHUSD», «YPaBHEHHUS U
HEepaBEHCTBa», « DyHKIIUN.

V4eOHBI IUIAaH HAa W3y4YeHHe anreOpsl B 7—9Y Kilaccax OTBOJAWTHE MeHee 3
y4eOHBIX YacOB B HEJICITIO B TEUYCHHUE KAXKIOTO rojla OOy4eHHUs, BCETO 3a TPH Trojia

oOyueHust — He MeHee 306 yuyeOHBIX 4acoB.
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COJAEPXAHUE YYEBHOI'O KVYPCA (I10 'OJJAM ObYUEHI )

7 KJacc

Yucna u eévtuucnenus
PanponanpHbie uncna

JpoOu 0OBIKHOBEHHBIE U AECITHYHBIC, IEPEX0] OT OJIHOM (popMbI3anucu apooei
K apyroi. IloHsiTHE palMOHAIBHOTO YHCIIA, 3alIUCh, CPABHEHUE, YIIOPSIOYNBAHUE
palnyoHalbHBIX ynuced. ApudMeTudecKrue IeUCTBUS C pallMOHAJIbHBIMU YHUCJIAMU.
Pemrenue 3aga4 U3 peasbHOM MPAaKTUKHA HA YacTH, HA APOOU.

Crenenb C HaTypaJlbHBIM IIOKa3aTEJEM: ONpeJeleHue, Ipeodpa3oBaHUE
BBIpA)KEHUH Ha OCHOBE OIpe/eJICHHUs, 3anuch Ooyibinx ynucen. [IponenTsl, 3anuck
IIPOLIEHTOB B BUJIE€ APOOU U ApoOU B BUJE NPOLEHTOB. TpuU OCHOBHBIE 3aJlauM Ha
MPOLCHTHI, PEIICHUE 3ajiad U3
peanbHON IPAaKTHUKHU.

IIprMmeHeHne NPU3HAKOB JASIMMOCTH, Pa3J10KEHNE HA MHOXXUTEIIHN
HaTypaJbHBIX YHCEII.

PeanbHble 3aBUCUMOCTH, B TOM YHCJIE€ IpsiMasi U oOpaTHasi

IPONOPLIUOHAIBHOCTH.

Anzebpauueckue evipasrcenus

IlepemenHbIe, YHUCIIOBOE 3HAUEHHUE BBIPAXKEHUS C IepeMeHHON. JlomycTumsie
3Ha4YCHUs NepeMeHHbIX. [IpeacraBienne 3aBUCUMOCTUMEXK Y BEJIMUMHAMH B BHJIE
dbopmynbr. Beraucienust no ¢popmynam. [IpeoOpa3zoBanre OyKBEHHBIX BRIpAKCHUH,
TOXXJECTBEHHO paBHbIE BBIPAXKEHHUs, MpaBWila MPeoOpa3oOBaHUs CYyMM H
MpOU3BEACHUH, ITpa-
BUJIa PACKPBITUSI CKOOOK M MPUBEAEHUS ITOJOOHBIX CJlIaraeMbIX.

CBoiicTBa CTENEHU C HAaTypaJlbHBIM MOKa3aTeJIEM.

OnHounensl U MHorowieHsl. CteneHb MHorouseHa. Clio)Ke€Hue, BbIUMTaHUE,
YMHO)X€HUE MHOroujJeHOB. DOpMyJIbl COKpAIIEHHOTO YMHOXXEHHUsS: KBaJpar
CyMMBI W KBaapaT pa3HocTh. dDopMmyiia pa3HOCTH KBaJpaToB. PazoxeHue

MHOI'O4YJICHOB Ha MHOXXUTCIIN.

Ypaenenusn

VYpaBHeHHEe, KOpEHb YpaBHEHUs, NOpaBujla NOpeoOpa3zoBaHUsS YypaBHEHUS,
PaBHOCHUJIBHOCTh YPaBHEHHUU.

JIuHeiitHOe ypaBHEHHME C OJIHOW TIE€PEMEHHOM, YHCIO KOPHEW JHUHEUHOIrO

YpaBHEHHUS, PEUICHHUE JIMHEWHBIX YypaBHEHUU. CoOCTaBJICHHE YpPaBHCHUU IO
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YCJIOBUIO 3aa4i. Pelnienne TEKCTOBBIX 3a/1ad C IIOMOIIBIO YPaBHEHUH.

JIluneliHoe ypaBHEHHE C ABYMsI MNEPEMEHHBIMH U ero rpaduk. Cucrema IABYX
JIMHEUHBIX YPAaBHEHUI C JBYMs HEPEMEHHBIMH. PenieHue CUCTEM YypaBHEHUM
criocoboM mnoacTtaHoBKU. [Ipumepbl pemeHus TEKCTOBBIX 3ajlad € IMOMOIIBIO
CHUCTEM ypaBHEHMU.

Koopnunatel u rpaguku. OyHKIuMU

Koopannara Touku Ha mnpsiMmoii. UucoBbIE MPOMEXKYTKHU. PaccTosiHUuEe MExXIy
ABYMsI TOUKAMH KOOPAMHATHOMN NPSIMOM.

IIpssmoyrosbHast cuctema koopauHat, ocu Ox u Oy. AGciimcca nopanHara
TOYKHM Ha KOOpAUHATHOH miiockocTH. IIpumeps! rpadpukoB,3ataHHbBIX (OpMYJIIaMU.
Yrenue rpadukoB peanbHbIX 3aBucuMoctei. [lonsitue pynkuun. I'padpuk
dbyskumn. CoiicTBa GyHkuui. JInHeni-

Hast pyHK1Ms, e€ rpaduk. ['padpuk pyukuuu y = |x|. ' padpuyueckoe pemnienne

JIMHEWHBIX YPABHEHUN U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 kiacc

Yucna u evivucnenusn

KBanparueiii kopeHp u3 uywuciaa. l[loHstme 00 wuppanMoOHAIBLHOM YHCIE.
JlecaTuaHsble OpUOINKECHUS UPPALAOHAIIBHBIX qucell. CBolicTBa
apuMEeTHYECKUX KBaJpaTHBIX KOPHEN M UX IIPUMEHEHHE K NPeoOpa30OBaAHUIO
YHCJIOBBIX BBIPAKCHUHN U BBIUHCIECHUAM. JlelicTBUTENbHBIC YHUCIIA.

CrenieHsb ¢ LIEJIBIM TTOKa3aTeneM U €€ cBoiictBa. CtangapTHasl 3allMCh 4McIa.

Anzebpauueckue ewvipasrcenus

KBanpaTHbiil TpEXUIIEH; Pa3JIOKEHUE KBAJAPAaTHOIO TPEXUJIIEHA HA MHOYKUTEIIH.
AnreOpanueckast JpoOb. (OCHOBHOE CBOMCTBO ajreOpanyeckoil gpoOu.
CrnoxeHue, BBIUMTAHUE, YMHOXXCHHUE, J[ICJICHHE aJireOpanveckux JIpoOeii.

PanmoHanbHbBIC BBIpAXXEHUS U UX IIPeoOpa3zoBaHUE.

Ypasénenusn u nepasencmea

KBanpatHoe ypaBHeHme, gopMmylia KOpHEH KBaJIpaTHOro ypaBHeHHs. Teopema
Buera. Pemienue ypaBHEHUH, CBOJAIIMUXCA K JIMHEWHBIM M KBaJApaTHBIM.
[Ipocreiimme npoOHO-paninoOHAILHBIE YPAaBHCHHUS.

I'paduueckass mHTEpnperanus ypaBHEHUH C JIByMs TEPEMEHHBIMH U CHUCTEM
JIUHEUHBIX YpPaBHEHUH C ABYyMsI NepeMeHHbIMU. [Ipumepsbl pemeHust cucrem
HEJIUHEWHBIX YPABHEHUHN C ABYMsI IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3aj1ad alreOpanvecKuM CIIOCOOOM.

YuciioBble HEpABEHCTBA M MX CBoMcTBa. HepaBeHCTBO ¢ OMHOW NMEPEMEHHOMU.

PaBHOCHMIIBHOCTH, HepaBEHCTB. JIMHEIHBIE HEpaBEHCTBA C OJHOM TEPEMEHHOM.
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CucreMbl JIMHEWHBIX HEPABEHCTB C OJJHOU IIEPEMEHHOM.

Dyukyuu

I[Monsatne pynknuu. OOIaCTh ONMPEACIICHUS U MHOXKECTBO 3HA4YCHUN (DYHKITHH.
Cnoco06bl 3aganust GyHKIIHIA.

I'padux dyskumu. Yrenume cBouMcTB (GyHKnuu mo e€ rpaduky. [Ipumeps:

rpa¢ukoB GyHKIHUN, OTpa’KaroIlUX pealbHbIC MPOILECCHI.

DyHKIINU, OMMUCHIBAIOIINE TIPSIMYIO U OOPATHYIO TIPOTIOPIIMOHATBHBIC
3aBUCUMOCTH, UX TpaduKu.

dyuknun y =02, y=x>,y= x, y=|xl.

I'papuyueckoe perenue ypaBHEHHUH U CUCTEM YpaBHCHUH.

9 xiacc

Yucna u eévtuucienus
JleficTBUTENbHBIE YHCIIA

PammmonanbHbie 4YHciia, UppaAIMOHAIBHBIC YHCJA, KOHEYHBIE U OCCKOHEYHBIC
JIeCATUYHBIE IpOoOH. MHOXKECTBO NEHCTBUTEIBbHBIX YUCEI; JEHCTBUTEIILHBIC YHCIIA
Kak OECKOHEYHBIC AeCSTUYHbIe apoOu. B3auMHO OJTHO3HAYHOE COOTBETCTBUE
MEXAY MHOKECTBOM JICMCTBUTEIBHBIX UHMCEI U KOOPAMHATHOMU MPSIMOM.

CpaBHeHue IOCUCTBUTCIIBHBIX 9HCell, apudMeTHIECKHUE OCUCTBUS C
IOEUCTBUTEIILHBIMU YHCJIAMMH.
W3mepenus, npulimkeHus, OleHKH

Pazmepbl OOBEKTOB OKpYXXAIOIIEro MHpa, JIUTEIBHOCTH IIPOIIECCOB B
OKpY>KarolleM MHUpE.

I[Mpubnu>x€HHOE 3HAUCHHUE BEIHUYUHBI, TOYHOCTh NMpUOIUKeHus1. OKpyrieHue

gucell. [Ipukuaka u oneHKa pe3yJibTaTOB BbIUYUCIICHUM.
Ypasnuenus u nepaséencmea

VYpaBHEHHUSA ¢ OTHON IEPEMEHHON

JInHelHOE ypaBHEHUE. PelmieHne ypaBHEeHUN, CBOASIIINXCS K JIMHEHHBIM.

KBanpaTtHoe ypaBHeHue. PemieHue ypaBHEHUM, CBOOAIIMXCSA K KBAJIPATHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHust ypaBHEHUM TPETbEU U 4ETBEPTOM
CTEIECHEN Pa3JI0KEHUEM Ha MHOYKUTEIIN.

Pemenne npoOHO-paliMoOHaAJIBFHBIX ypaBHEHHUI. PemeHne TEeKCTOBBIX

3a7a4 ajareOpandeCcKuM METOIOM.

Cucrembl ypaBHEHUI
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VYpaBHeHHe ¢ JABYyMsI MEpEeMEHHBIMH M ero rpaduk. Pemenune cucrem IByX
JIMHEWHBIX YPAaBHECHHUU C ABYMs IIEpEMEHHBIMU. Perenne cucrem AByX ypaBHEHUM,
OMHO W3 KOTOPBIX JIMHEHWHOE, a Apyroe — BTOpou crerneHu. [ padudeckas
WHTEpOpETalus CACTEMBI YPABHEHUN C ABYMsI IEPEMEHHBIMU.

Pertenne TEKCTOBBIX 3a7a4 ajJreOpandecKUuM CIIOCOOOM.

HepasencrtBa

YHucoBBIE HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENMHBIX HEPABEHCTB C OJHOM IIepeMEeHHOU. PeleHue cucrem
JIMHEWHBIX HEPABEHCTB C OAHOM IiepeMeHHoOM. KBaapaTHele HepaBEHCTBA.
I'padpuueckas mHTEpHpeTanusi HEPAaBEHCTB M CHCTEM HEPABEHCTB C JIBYMs

NEPEMEHHBIMU.
Dyukyuu
Ksanparuunas ¢pynknwus, e€ rpaduk u cBoiicTBa. [lapadoia, KoopaAuHATEI

BEPHINHBI TapadOJIbl, OCh CUMMETPHUHU T1apaOOJIbI.
I'padukn GyHKIIHN:

y =kx, y = kx + b, y\gg,y =x’,y =x , y=|x| u ux cBoiicrsa.

Yucnoevie nociedosamenrbHocmu

Omnpezenienne U cnocoObl 33/1aHKs YUCIOBBIX MOCIEIOBATEIbHOCTEH
[TonsitTue 4YHCIOBOW MOCIEIOBATEIBHOCTH. 3aJaHHe II0CIeAOBATEIbHOCTHU
pexyppeHTHOU dopmysor u GopmMyIIol n-rO WiIeHa.
ApudmeTnueckas ¥ TeoMeTpUUECKas MPOTPECCUN
Apudmerndeckass W TreoMeTpudeckKas mnporpeccur. DopMylibl 7n-rO  diIcHA
apupMETHICCKON U TEOMETPHUIECKOM MPOTPECCUI, CYMMBI TIEPBBIX 7 YJICHOB.
N3ob6paxeHne 4YIeHOB apU(PMETHUYECKOH U TEOMETPHUYECKON IIpOorpeccHui
TOYKAaMHU Ha KOOPAWUHATHOMW IJIOCKOCTH. JIMHEWMHBIN U AKCHOHEHIIUAJIBHBINA POCT.

CioxHbIe IIPpOILICHTHI.

TIJIAHUPYEMBIE TTPEJIMETHBIE PE3YJIbTATBI OCBOEHUS ITIPUMEPHOMPABOYE
I[TPOI'PAMMBI KYPCA (ITO TOJAM OBYYEHUN)

OcBoenue yudeOHOro kypca «AJireOpa» Ha YPOBHE OCHOBHOIo OOIEero
oOpa3oBaHUsl JIOJDKHO OOeCHeYuBaTh JIOCTHDKEHHE CIIEAYIOIIMX MNPEIMETHBIX

o0Opa3oBaTeIbHBIX PE3YyJIbTAaTOB:

7 KJ1acc
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Yucna u eviyucnenus

—  BpImmoaHsTh, cOUeTas YCTHbIC U MUCbMEHHBIC TPUEMBI, apU(PMETHIECKHE
JISHWCTBHSI C pallMOHAIBHBIMU YHUCJIAMHU.

— HaxoauTe 3Ha4YeHUs YHUCIIOBBIX BBIPAXKEHUN; NPUMEHSTh Pa3HOOOpa3HbIC
cnocoObl U NMPUEMBI BBIYUCIICHUSI 3HAYEHUN APOOHBIX BBIPAXKEHUM, COAEprKalluX
OOBIKHOBEHHBIE U JICCITUYHBIC JIPOOH.

— Tlepexonuth OT OmHOU (OPMBI 3alIUCH YHUCEN K JIpyrou (Impeodpa3oBHIBATH
JIECSITUYHYIO IpOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIOB JE€CITUUHYIO, B YACTHOCTHU
B OECKOHEYHYIO JECATUYHYIO IPOOb).

— CpaBHHUBaATh U yHOpsiIOYUBATh pallMOHaJbHBIC YHCIIA.

—  OKpyrisATh 4yMucia.

—  BpBIDOJHATE NPUKHUIKY U OLICHKY PE3YyJibTaTa BBIUMCIECHUM, OLICHKY
3HAUYCHUUN YHCIOBBIX BbIPAKEHUN. BBINONHITH IEHCTBUSA CO CTENEHSIMU C
HAaTypaJIbHbIMHU I1IOKA3aTEIsIMU.

— IlpumensaTs mnpuU3HAKU JEJIMMOCTH, Pa3J0KEHUE Ha MHOXHUTEIN
HaTypaJIbHbIX YUCEII.

— Pemare npakTUKO-OPUEHTUPOBAHHBIE 3aJa4M, CBSI3aHHbIE C OTHOIIEHUEM
BE€JIMYMH, NOPONOPLUOHAIBHOCTBIO BEJIWYWH, MPOLEHTAMU; HWHTEPIIPETUPOBATH
pe3yabTaThl pEIIECHUS 3a4a4 C YY4ETOM OIrpPaHUYECHHUN, CBI3aHHBIX CO CBOMCTBaMu

paccMaTpuBaeMbIX OOBEKTOB.

Anzebpauueckue evipasrcenus

— Hcnonws3oBaTh anreOpandyecKyr0 TEPMHUHOJIOTHIO U CUMBOJIUKY, TPUMEHSTH
e€ B mpoliecce OCBOCHUsI y4eOHOTr0 MaTepHaa.

— HaxoauTh 3HaYeHHsT OYKBEHHBIX BBIPQOKCHUIN IPU 3aJIaHHBIX 3HAYCHHSIX
IIEPEMEHHBIX.

— BepmonHsaTe npeoOpa3oBaHUs  [EJIOTO  BBIPAXKCHHUST B~ MHOTOYICH
MPUBEJICHUEM MOJIOOHBIX ClIaraeMbIX, PACKPBITUEM CKOOOK.

— BBIMONHATE yMHOXXEHHWE OJIHOYWJICHAa Ha MHOTOWIEH W MHOroOYJIeHa Ha
MHOTOYJICH, IIPUMEHSTH (DOPMYJIBI KBaJipaTa CyMMBI U KBaJipaTa pa3HOCTH.

— OcyniecTBisiTh pPa3jIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C T[OMOIIBIO
BBIHECEHMUSI 32 CKOOKHU OOIIECTr0 MHOYKHUTEJISI, TPYIIITUPOBKH CIaraeMbIX, TPUMCHCHUS
(opmyn cokpaliEHHOTO YMHOXEHHUSI.

— TlpuMeHsTh TIpeoOpa30BaHUsi MHOTOUYWICHOB JUISI PEIICHUST PA3JIMYHBIX 3aj1a4
U3 MAaTEMAaTUKHU, CMEKHBIX IIPEAMETOB, U3 PEAJIbHONU IPAKTUKU.

— MHcnonb30BaTh CBOWCTBAa CTENECHEH C HATypaJbHBIMH ITOKAa3aTEIsIMU IS

npeoOpa30BaHUs BhIpaKECHUM.
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Ypasnenus u nepasencmea

— Pemarp nuHelHbIE ypaBHEHUsI C OJHOW NEPEMEHHOI, NPUMEHssSI NpaBuia
nepexona OT UCXOJHOTO YPAaBHEHUs K paBHOCUJIBLHOMY eMy. [IpoBepsiTh, sABiIsieTcs
JIM YUCJI0 KOPHEM YpPaBHEHUSI.

— IlpumensATh rpapuueckue MeTo bl IIPU PELUICHUN JJUHEHHBIX YPaBHEHUI U UX
CUCTEM.

— IloxGupate nDpuMepbl Iap 4YHUCEJ, SIBISIONIUXCS PELIeHHEM JHWHEWUHOTO
YpaBHEHUS C ABYMs IIEPEMEHHBIMMU.

—  CtpouTth B KOOPAWUHATHOM INIOCKOCTH I'pad UK JIMHEHHOT O YpaBHEHUS C ABYMsI
MEePEMEHHBIMU; MTOJb3YSICh rpadUKOM, IPUBOJUTH MIPUMEPHI PELLICHUS] YPAaBHECHHUS.

— Pemartb cuctemMsl AByX JMHEHUHBIX YPABHEHUHN C ABYMs IIEPEMEHHBIMH, B TOM

qucie rpapudecKu.

— CocTaBiAaThs U pemaThb JHUHENHOEe YpaBHCHHUC NJIN CUCTCMY JTHUHEWHBIX
ypaBHCHI/Iﬁ IO YCJIOBHUIO 3a/1a4, UHTCPHIPCTUPOBATH B COOTBCTCTBUHU C

KOHTEKCTOM 3aJIa4yM MOJIyUYE€HHBIH pe3yJibTarT.
Koopounamut u epagpuxu. @ynkyuu

—  H300pakaTh Ha KOOPAUHATHOU NPSIMON TOUYKH, COOTBETCTBYIOIIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KHU, UHTEPBAJIbI; 3alIUCHIBATh YHCJIOBbIC MPOMEXKYTKH HaA
anreOpandecKOM SI3BIKE.

— OrtmMeuaTh B KOOPJIMHATHOM MJIOCKOCTU TOYKHU MO 3aJaHHBIM KOOpJIHMHATaM;
cTpouTh rpaduku JUHEHHBIX QYHKITUH. CTpouTh rpaduk GyHKOUN y = | X |.

— OmnwuceiBaTh € TIOMOMIBIO (PYHKIIHA HW3BECTHBIC 3aBUCHUMOCTH MEXITY

BEJIMYUHAMHU: CKOPOCThb, BpPEMs, PACCTOSHUE; I1I€HAa, KOJHUYECTBO, CTOUMOCTD;

MPOU3BOIUTEIIBHOCTD, BpeMsl, 0OBEM paOOTHI.
— HaxoauTk 3HayeHne (pyHKIMH 10 3HAaYCHUIO €€ apryMeHTa.

— ITlonumate rpaduydeckuii crioco® MpeacTaBICHUS M aHaju3a WHGpOpMaIuu;
U3BJICKATh U HHTEPIIPETUPOBATH HHPOPMALTHUIO U3 TPAPUKOB PEATBHBIX MPOIECCOB

M 3aBUCHUMOCTEH.

8 Kitacc
Yucna u evtyuucienus

— HMcnonb3oBaTh HaydallbHBIC nmpeacraBjJICHUA O MHOYKCECTBC HeﬁCTBHTeHLHBIX
HUCCII IJisd CPABHCHUA, OKPYTJICHUS U BLI‘-IPICJ'IGHPIﬁ; 1/1306pa>1<aTL I[eI;’ICTBI/ITeJIBHBIC

41CJia TOYKAMH Ha KOOPJAWHATHOM IIPSIMOU.

— IlpumMeHATH NOHATHE apUPMETHUYECKOrO KBAJPATHOTO KOPHS; HAXOIUTh

KBaApaTHBIC KOPHHU, HCIIOJILB3Yys IIpHU HeO6XOILI/IMOCTI/I KaJIbKYJIATOP,; BBIIMOJIHATH
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npeoOpa3oBaHUsl BBIPAKEHUM, COAEp KAIIUX KBaJIpaTHBIE KOPHH, WCHOJIB3Ys

CBOMCTBA KOPHEU.

— Hcnomap3oBaTh 3a0UCH OOJBIINX U MaJIbIX YHCEI C IIOMOIIIBIXO JCCATHUYHBIX

npobeit u crenenent uncna 10.
Anzeopauueckue eviparxccenus

i HpI/IMeHHTB IIOHATHUEC CTCIICHMU C NOCJIbIM IIOKa3aTCJICM, BBIIIOJIHATDH

HpeO6p330BaHI/I$[ BLIpa)KeHI/Iﬁ, CoZACpKAMUX CTCIICHU C LICJIBIM ITOKAa3aTCIICM.

— BpInoaHATH TOXKAECTBEHHBIE MPEOOpa3zOBaHUsI PALIMOHAIBHBIX BBIPAKCHUN

Ha OCHOBE MpaBWJI JICHCTBUU HAJI MHOTOYWICHAMH U alreOpandecKuMU JIPOOSIMHU.
— PackmaneiBaTh KBagpaTHBIA TPEXUYIICH HA MHOXKHUTEIIH.

—  IIpumMeHATH IpeoOpa30BaHUs BRIPAKEHUH UL peIICHUS Pa3JIMUYHbIX 3a7a4 U3

MaTeMaTUuKH, CMCKHBIX IMPSAMCTOB, U3 peaﬂBHOﬁ IIpaKTUKHA.
YPaGHEHM}l U Hepasencmea

— Pemrates nmuHelHbIE, KBagpaTHBIC YPaBHEHHUS U pallMOHAJIbHbIE YPaBHEHUS,

CBOJSIIUECS K HUM, CUCTEMBI IBYX YPAaBHEHUU C ABYMsI [ICPEMEHHBIMMU.

— IIpoBoauTh NIpoOCTEHUIINE UCCIIEAOBAHNUSA YPABHEHUMN U CUCTEM
YpPaBHEHHH, B TOM YHCJI€ C TIPUMEHECHHUEM IpapUUIECKUX TIPEICTABICHUMN
(ycTraHaBiIuBaTh, UMEET JIM ypaBHEHHUE WU CUCTEMaypaBHEHUN pelIeHUs,

C€CJIM UMCCT, TO CKOJIBKO, 1 Hp)

— ITlepexoauTts OT cioBecHOW (HOPMYJIHUPOBKH 3adaduu K €€ anreOpanydecKou
MOJICJIM C TIOMOIIBIO COCTaBJICHUS YyPAaBHCHUS WJIM CHUCTEMBI YypaBHCHHM,

HUHTCPIPECTUPOBATH B COOTBCTCTBHUHU C KOHTCKCTOM 3aladu HOJIy‘-IGHHBIﬁ pe3yabTaT.

— IlpumMeHsATHP CBOWMCTBA 4YHCJIOBBIX HEPABEHCTB MJIsI CpPaBHEHUS, OLIEHKH;
pelmars JMHEWHbIE HEPABEHCTBA C OAHOM NEPEMEHHOW W HUX CHCTEMBI; J1aBaThb
rpadU9IEeCKyr0 HWJUTFOCTPAIIAIO MHOXECTBA PCIICHUN HEPaBCHCTBA, CHCTEMBI

HEPABEHCTB.
Dyukyuu
— ITloHuMaTh ¥ UCTIOJIB30BaTh PYHKIMOHAJIBHBIC ITOHSITUS U A3BIK (TEPMUHBI,

CUMBOJIHUECKHE OOO3HAYCHUs); OMpeNeNsaTh 3HadeHue (PYHKIHUU I10 3HAYCHUIO

apryMeHTa; ONpeaeasaTh CBOMCTBa QyHKIHUHU 110 €€ rpaduKy.

—  Ctpouts rpaduku 3JIeMEHTapHBIX (YyHKIHNA BUIA

K
y== ,y=x,y=x’,y= +x ,y = | X ; ONNCHIBATH CBOICTBA YHCIOBOIi

pysxauu o e€ rpaduky.
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9 kJacc
Yucna u evtuucienus
— CpaBHUBATH U yIOPSIAOYUBATH PAllMOHAIIBHBIE U UPPAIlMOHAIbHBIC YHUCIIA.

— BrpmonHsaTe apudMeTHUecKHue JACHCTBUS C palMOHAIBHBIMU YHCIIAMU,
codeTrass YCTHbIE M IIMCBMEHHBIE NPHUEMBI, BBINOJHATH BBIYHUCICHUS C

HppaliuOHaAJIBHBIMHU YHUCIIaMHU.

— HaxoauTe 3HaA4YEHHMsI CTEONEHEW C LEeJIbIMUA II0Ka3aTelasiMu W KOPHEM;

BBIYUCIISATH 3HAYECHUS YUCIJIOBBIX BBIPAKECHUIM.
—  OKpyriasith AEUCTBUTEIBHBIC 4YHWCIA, BBIIOJIHATH TPUKUAKY pe3yJibTaTa
BBIYUCJICHUH, OLIEHKY YHCJIOBBIX BBIPA’KECHUIA.
Ypasnuenusa u nepasencmea

— Pemarp JIMHENHBIE W KBAaJApAaTHBIC YPAaBHEHUS, YPAaBHEHUs, CBOJISAIIUECS K

HUM, TIpocTeiine npoOHO-pallMOHAIbHBIC YPaBHEHUS.

— Pemats cucremsl ABYX JUHEUHBIX ypaBHeHI/Iﬁ C IABYyMsI NCPCMCHHBIMHU H

CHUCTCMBI IBYX ypaBHeHHﬁ, B KOTOPBIX OJHO YPABHCHHUC HC SABJISICTCS JTUHCUHBIM.

— Pemate TexkcTOBBIC 3aJaduu aJ'IFe6paI/ILIeCKI/IM CHocoooM ¢ IIOMOIIBIO

COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI JIBYyX YPAaBHEHUH C ABYMsI [IEPEMEHHBIMMU.

— IIpoBoauTh NpOCTEHIINE UCCIIEIOBAHUS YPAaBHEHUI U CUCTEM YPAaBHEHUU, B
TOM YHCJIE C IPUMEHEHHEM TpadUiIecKUX mpeacTaBiIeHUN (yCTaHAaBIUBAThb, UMEET

JI1 ypaBHEHHUE UJIM CUCTEMA YpaBHEHUI pELIEHUs, €CJIU UMEET, TO CKOJIbKO, U TIp.).

— Pemarp nuHeWHBbIE HEPaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA; H300pakaTh
pelleHre HEepaBEHCTB Ha YHCJIOBOI MOPsIMOM, 3alUCBHIBATh PELICHUE C MOMOIIbIO

CHMBOJIOB.

— Penrats CHUCTCMBI JIUHEHHBIX HCPABCHCTB, CHUCTCMBI HCPaBCHCTB,
BKJIFOYAKOIIHUEC KBaJApaTHOC HCPaBCHCTBO, I/I306pa)KaTI) PECIICHHUC CHUCTCMBI

HEPAaBEHCTB Ha YHCJIOBOU MPSIMOM, 3alIAChIBATh PEIIECHUE C TOMOIIBIO CHUMBOJIOB.
— Hcnonp3oBaTh HEpPABEHCTBA MPU PELICHUM Pa3JIMYHBbIX 3a7ad.
Dyukyuu

— Pacmo3naBath (QyHKIHH H3YYCHHBIX BHIOB. [lOKa3bpIBaTh CXEeMaTHYCCKU
pacnoJio)KeHue Ha KOOPJIWHATHOW ITIOCKOCTH Tpa)UKOB
bysxouit Buga: y = kx, y = kx +
Kk
b,y =
,y=ax2 + bx + ¢
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y=x,y=+x,y= X | B 3aBUCUMOCTH OT 3Ha4Y€HUU KO3 (PUIMEHTOB; ONUCHIBATH

cBoOMcCTBa (pyHKIIHH.

Ctpouth 1 u300pa)kaTh CXeMaTU4YeCKU rpa@UuKu KBagpaTUIHBIX
—  (pyHKIIHN, ONUCHIBAaTh CBOMCTBA KBAaJAPAaTHUYHBIX (DYHKIIHM 110 UX TpaduKam.
— Pacmio3naBaTh KBaJIpaTUIHYIO QYHKIIHIO 110 POpMyJIie, TIPUBOAUTE TPUMEPHI
KBaJApaTHYHBIX QYHKIIUHA U3 peanbHOU XU3HH, PU3UKU, TECOMETPHUH.
Apupmemuueckan u zeomempuueckas npozpeccuu

— Pacnio3naBath apudMeTHUYECKYyI0 M T€OMETPHUYECKYIO MNPOTrpeccHU HpH

pa3HBIX crmoco0ax 3aaaHus.

— BEBEIMTOMHATE BBIUUCICHUS C HCIIOJb30BAaHUEM (bOpMyJ'I n-ro 4icHa

apu(PMETHUIECKONH U TEOMETPHUIECKOMN ITPOTPECCHI, CyMMBI TIEPBBIX N YJICHOB.

i I/I306pa)KaTI> HIJICHBI IIOCJIICOAOBATCIIBHOCTHM TOYKaMHM Ha KOOpI[HHaTHOﬁ

IIJIOCKOCTH.

—  Pemars 3a1a4n, cBA3aHHBIE C YHCJIIOBBIMU I10CIE€N0BATEIbHOCTSIMH, B TOM
YHUCIIe 3a/1aUM U3 PEATTbHOM XKU3HH (C UCTIOJIb30BAaHUEM KaIbKYJISITOpa, IU(PPOBBIX

TEXHOJIOTHI).

TEMATHUYECKOE IINTAHMPOBAHUE VYEBHOI'O KYPCA (IIO TOAAM OBYYEHUA)

7 xnacc (e menee 102 )

Ha3Banue pa3nena
OcHoOBHBIEC BH/bI 1eATEJIbHOCTH
(TembI) (4uCJI0 OcHoBHOE coaep:kaHue
o0yyarmmxcs
4acoB)
Yucaa n IlonsitTue panMOHAJILHOTO CucremMaTu3upoBaTh "
BbIYMCJICHUS. qucia. ApudpmMeTnueckue odoramath, 3HaHUSA 00
PannonajbHbIE OECUCTBUA C OOBIKHOBEHHBIX u
yucaa palMoHaIbLHBIMHA JICCSITUYHBIX JIPOOSX.
@254 quciam CpaBHuBaTh "
H. CpaBHeHue, yHopsii04uBaTh apoowu,
YIOpSIAOUYUBaAHUE npeoOpa3oBbIBas nopu
palMoHaIbHBIX YUCEII. HEOOXOIMMOCTH
CreneHp ¢ HaATypaJibHbIM JECSITUYHBIE  JIpoOU B
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IIOKa3aTeJIEM.
Permrenue OCHOBHBIX
3a;a4g Ha apoou,

OPOLICHTHI W3 peaJbHOM
IIPaKTUKH.

IIpn3Haku 1eImMMocCTH,
pa3oxeHus Ha
MHOXXHUTEIH

HaTypaJIbHbIX YUCEIL.

PeanbHbIC 3aBHCUMOCTH.
Ipsimast u o6paTHas

MPONOPIHHUOHATBHOCTH

OOBIKHOBCHHEIE,
OOBIKHOBEHHBIE B
JICCATUYHBbIE, B YaCTHOCTU
B OECKOHEYHYIO
JICCATUYHYIO TPOOB.
IIpumeHATH
pa3HooOpa3Hbie CIocoObI U
NpUuEMBI BbIYHCJIEHHS
3HAYeHM I APOOHBIX

BbIPa:KeHUI, COJepKaIUX

OOBIKHOBECHHBIE u
NECATUYHBIE poou:
3aMCHSATH npu
HEOOXOAUMOCTH

JICCATUYHYIO IpoOb
OOBIKHOBEHHOM u
OOBIKHOBEHHYIO

JICCITUYHOU, TIPUBOJIUTH

dbopwme,

yIOOHOU  JUIsA

BBIpAXXEHUE K
Hamboee
BBIYHCIJICHUMN,

npeoOpa3oOBhIBATH

JIpoOHBIE BBIPAXXEHUSI Ha

YMHO>KE€HUE W [EJICHHUE
JIECATUYHBIX  Jpodeit K
NIEVCTBUSIM c LEJIBIMHU

qucJjiaMH.

HpHBO}]I/ITb YUuCJI0BbIC H

OyKBEHHbIE npuMepbI
CTEIIEHHM C HaTypaJIbHbIM
IOKa3aTeJIeM, OOBSICHSIS
3HAYEHUs OCHOBAaHUS
CTEIIEHM M  IoKa3aTess
CTETICHHU, HaXoJIUTh

3HA4YCHUSI CTEIeHE BHIAa

a’ (a — moboe
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panuoOHaJIbHOC YUCII0, 11 —

HaTypaJIbHOE YHCJIIO).

IToHuMAaTh CMBICII 3alTUCH
OOJBIIINX YUCEII C TIOMOIIILIO
JNECSITUYHBIX JIPOOCH U
crernieHer yucna 10,
NMPUMEHSATh UX B PEATbHBIX

CUTyalnussiax.

IIpuMeHATH NpU3HAKH
AEJIMMOCTH,  Pa3JIOKEHUS
Ha MHO>XXHUTEITH
HaTypaJIbHBIX YHCEII.

PemraTs 3ajaum Ha 4YacTu,
MPOIIEHTHI, OPOIMOPIIHU, HaA
HaxO0XXJIECHUE apobu
(mpo1ieHTa) OT BEJIMYMHBI U
BEJIMYUHBI 1O €& apoowm
(mpo1ieHTy), apobu
(mpouieHTa), KOTOPBIHI

COCTaBJISICT OJJHA BECJIMYHMHA OT

JPYTOM. IIpuBoaUTH,
pa3oupars, OLICHMBATh
Pa3IINIHBIC peuIcHusA,

3arMCH PEHIEHUI TEKCTOBBIX
3aJa4.
Pacno3znaBarthb "

O0BSICHAATH, ONUPAsCh Ha

OIIpeIeIICHHUS, pSIMO
MIPOTIOPIIMOHAJIEHBIC u
obGpaTHO

IIPONOPLUOHAJILHBIC

3aBHCUMOCTH MEXTy
BEJIMYMHAMH; NPHUBOIUTH
npuMepbl 3TUX

3aBUCUMOCTEN M3 PEATBHOIO

MHpa, U3 JIPYTUX Y4YEOHBIX
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MIPEIMETOB.

Pemratrs nipakTuko-
OPHUEHTHUPOBAHHBIE 3a/]a4U Ha
JpoOu, MPOLIEHTHI, IPSIMYIO U
oOGpaTHYIO

IIPpOIMOPUHHUOHAJIIBHOCTH,

MIPONOPLIUNA
Aaredpanuyeckue bykBeHHBIC BBIpaKCHUSI. OBaagernb
BbIPaKeHUs Ilepemennsbie. anreOpanvyecKkoun

@7 v) JlonycTuMble 3Ha4Y€HUs TEPMHUHOJIOTHEN u

MEePEeMEHHBIX.
DopmyIbl.
IIpeobGpa3zoBanmne

OYKBEHHBIX BBIPAXXCHUH,

packKkpbITHE CKOOOK U
NpUBEJICHUE II0JIOOHBIX
cllaraeMbIX.

CBoiicTBa CTENIEHU C

HATypaJIbHBIM I1OKa3aTEJIEM.

Muorounensl. Ci1oKeHHE,
BBIUUTAHUE, YMHOXKXEHUE

MHOTO4JIEHOB. DOpMYJIbI

COKpaIJ_IéHHOFO YMHOKCHUAL.

Paz3noxeHrne MHOTOUYJIEHOB

Ha MHOX>XHUTCIIU

CHUMBOJIMKOU, NPHUMEHATH
e€ B mpolecce OCBOCHUSA
y4eOHOro Marepuaia.

Haxoaursb 3HAYECHUA
OYKBEHHBIX BBIPa’KEHUN

IIpH 3aJaHHBIX 3HAYCHUAX

OYKB; BBITTIOJTHSITh
BBIYUCIICHUS o
dopmymam.

BbINoJHSATH
npeoOpa3oBaHUsl  1IEJIOTO

BBIPAXKCHUA B MHOTOYJICH

MPUBEICHUEM TMTOJOOHBIX
claraeMbIX, PaCKpPBITHEM
CKOOOK.

BBINOJIHATE yMHO>XEHHUE

OJHOYJICHA HaA MHOI'OYJICH

u MHOTOYJICHA Ha
MHOTOWICH, HPHUMEHATH
bopmynbr KBaJipaTa
CYMMBI u KBaJpaTa
pa3HOCTH.

OcyuiecTBJIsATH

Pas3jIoOKECHUEC MHOTI'OYJICHOB
Ha MHOXHUTCIIN HyTéM

BbIHECEHUS 34 CKOOKU
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oomiero MHOKHUTEIS,
MpPUMEHEHUS dbopmynsl
pa3HoCTH KBaJpaToB,
dbopmyn COKpAaIIEHHOTO
YMHOXKEHHUS.

IIpuMeHATH
npeoOpa3oBaHUe
MHOT'O4JICHOB JUISE

peuleHus pa3jJIndyHbIX 3a0a4
U3 MaTe€MaTUKH, CMEXKHBIX
MIpeIMETOB, W3 peaJbHOI

MMPAKTHUKU.

3HAKOMHUTBLCS ¢ UCTOPUEH

Pa3BUTUA MAaTCMATUKU

YpaBHeHus u
HepaBeHCTBa

(20 1)

YpaBHeHue, npasujia
npeoOpazoBaHUs
YpaBHEHHUS,
PaBHOCHUIIBHOCTD
YpPaBHEHUM.

JInneliHoe ypaBHEHHE C

oJHOH NEPEMEHHOM,
pemenue JIMHEUHBIX
YpPaBHEHUU. Pemienue
3az1a4 C IIOMOILBIO

YPaBHEHHUH.

JInneliHoe ypaBHEHHUE C
JIByMsI IEPEMEHHBIMU U
ero rpaduk. Cucrema AByx
JINHEUHBIX YPABHECHUH C
JIByMsl IEPEMEHHBIMH.
Pemenne cucrem
ypaBHEHUM CriocobomMm
MMOJICTAHOBKH U CIOCOOOM

CJIOKCHUA

Pemrats JIMHEUHOE
YpaBHEHHUE C OJHOM
EPEMEHHOM, NnpUMeHs
npaBuwja  1epexoga  OT
WCXOQHOTO YpaBHEHUS K

paBHOCWILHOMY eMy OoJiee
npoctoro Buaa. I poBepATsh,
SIBJISIETCSL JIU KOHKPETHOE
YHUCJIO KOPHEM YpaBHEHUS.
IMoa6upaTs npuMepbI Iap
qucell, SIBJISIOIIUXCS
pelieHneM JTUHEHHOTO
YpaBHEHUS C JIBYyMsI
nepeMeHHbIMU. CTPOMTH B
KOOPAUHATHOMN MIJIIOCKOCTH
rpaduk JUHEHHOTO
YpaBHEHUS C ABYMS
IIepPEeMEHHBIMU; TI0JIB3YSICh
rpadukom, NPUBOAUTH
NpUuMepbI pelIeHUs
YpaBHEHUSI.

HaxoauTthb peuieHue
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CHUCTEMBI IBYX JIMHEWUHBIX
YpPaBHEHUM C ABYMsI

INEPECMCHHBIMHU.

CocTaBiasATh U pemiaTb
YPaBHEHHUE WM CUCTEMY
YPaBHEHUI MO YCIOBHIO
3aJa44, UHTEPOPETUPOBATH
B COOTBETCTBUHU C
KOHTEKCTOM 3aJla4yu

IMOJIY4YE€HHBIN pe3yJibTaT

Koopaunarein
rpaguxu.

Oyukuuu (24 4)

KOOpI[I/IHaTa TOYKHM Ha

PsIMOU. YHucnoBsle
POMEXKYTKH.

Paccrosnue MEXITY
ABYMsI TOYKaAMH

KOOPJAUHATHOM IIPSIMOM.

IIpssmoyrosbHas

cucreMa KOoOopauHaT Ha

rmiockoctu.  IIpumepsl
rpagukos, 3aJITaHHBIX
dopmynamu. YreHnue
rpa¢gukoB peanbHbBIX
3aBHUCHUMOCTEM.

ITonsaTne pyHKIIHUM.
I'papuk bysHKIIHIH.
CBolicTBa (yHKIHA.
JIunelinas hyHKIHS.
IMToctpoenue rpaduka
JIMHEWHOU dbyHKIIHHN.

I'paduk pynkuum y =[x ]

N300pakarh Ha
KOOPAUHATHOM npsAMOn
TOYKH, COOTBETCTBYIOIIIUE

3aJaHHBbIM KoopaAuHaTam,

JTy4H, OTpE3KH,
WHTEPBAJIbI;  3allUCHIBATH
X Ha anredpandyecKkom
SI3BIKE

OTmMedaTh B KOOPAMHATHOM

MJI0CKOCTH TOYKHU o
3aJaHHBIM ~ KOOpJWHATaM;
CTPOUTH rpaguku
HECJIOYKHBIX

3aBHCHUMOCTCH, 3aJaHHBIX

dopmymamu, B TOM UmncCIe C

IIOMOILBIO U (POBBIX
mabopaTopuii.

IIpuMeHATH, U3y4yarb
NnpenMylecTBa,
HHTEPNPEeTUPOBATH
rpaduyecKkuii croco0

opeacTaBJICHUS W aHaJIu3a

pazHoOOpa3HON KU3HEHHOH

nHOpMAITHH.
OcBauBarthb IIOHITHE
pyukHH, OBJIAI€BATh
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(pyHKIIMOHATEHOM
TEPMHHOJIOTUEN.
Pacno3zHaBarb JTHUHEHHYIO
byukumro y = kx + b,
ONMUCHIBATH €€ CBOWCTBA B
3aBUCHUMOCTH OT 3HA4YCHUU

ko3¢ unmeHToB k u b.

Crpouts rpagpuxku
JIMHEWHON byHKIINH,
bysKIIIN

y=Ixl.

Hcnonb3oBats umuppoBbIe
pecypcehl ISl TTOCTPOEHUS

rpadukoB  PyHKOHHA U
U3yYEHHUsI HUX CBOMCTB.
IIpuBoauTs IpUMEPHI
JUHEWHBIX 3aBUCUMOCTEN
B peaJIbHBIX Hpoleccax M

SABJIICHUAX

IloBTOpenue n IToBTOpEHHME OCHOBHBIX Br10upars, NPUMEHATH
o6ooumenne (6 1) HOHATHI U METOJIOB Kypca OLIEHHBATH CrOCOOBI
7 kiacca, o00oOlIeHue CpaBHEHUS 4qucel,
3HAHUM BBIUHCIICHHUM,
nmpeoopa3oBaHU
BBIPAKCHHI, peneHus

YPaBHEHHUH.

OcyiecTBJsATH
CAMOKOHTPOJIb
BBIIOJIHSIEMBIX JCHUCTBUU H
CaMOMPOBEPKY pe3yJibTara
BBEIYHUCIICHUM,
npeoOpa3oBaHUid,
OOCTPOCHUN Pemarnb
3a/lauM U3 PEaJTbHOU )KU3HHU,
NPUMEHATH

MaTeMaTHYeCKHUEe 3HaAHUsA
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It pCIICHUS  3aJad U3

JPYTrUuX NIpeaMeETOB.

Pemnaths TeKCcTOBBIE 3aJa4H,
CPABHUBATD, BbLIOUPATH

CIOCOOBI pelIeHus 3a1auu

8 ximacc (ue menee 102 )

Ha3zBanmue
pasaeia OcHoBHoOe coaep:xaHue OcHoBHbBIe BHABI AeATEJIbHOCTH
(TeMBbI) o0y4yarommxcs
Kypca (4ucJjio
4acoB)

Yucaa " KBagpaTtHblii KOpEeHb @opmyJIMPOBATH onpeaejieHue

BbIYMCJICHHUS. u3 uucna.lloustue 00 KBaJpaTHOrO KOpHS U3 4YHWCHA,

KBaaparHubie UppaAHUOHATIBHOM apudmeTudecKkoro  KBagpaTHOTO

KOPHH qucie. JlecaTnanble KOpPHHI.

(15 v) OPpUOITMIKCHUST IIpumMeHATH oTiepanuio
UppaALHOHAIBHBIX U3BJICYEHUS KBAJPATHOTO KOPHS U3
qurcel. 4yHcIa, HCIOJIb3YS npu
JelicTBuTEIbHBIE HEOOXOAMMOCTH KAJbKYJIATOP.

yucia. CpaBHEHUE
AEeNCTBUTEIIbHBIX
quCel.
ApudmMeTnaecKuit
KBaJApaTHBIN KOPEHb.
VYpaBHeHHUE BUaa x> =
a. CBoiicTBa
apruPMeTHIEeCKUX
KBaJpaTHBIX KOPHEMH.
[IpeobpazoBanue
YUCJIOBBIX BBIPA’KCHUU,
coJiep KaIux

KBaJIpaTHbIE KOPHU

OuneHuBaTh KBaJpaTHbIE KOPHH
LIEJIBIMU YUCJIAMU U JECATUYHBIMU
IpoOsMU.

CpaBHMBaTHL M YNOPHAJA0YHMBATH
palMoOHaJIbHBIE U UppallMOHAJIbHbIE
4yHucia, 3aldCaHHbIE C ITOMOIBIO
KBaJpaTHBIX KOPHEMU.
HccaenoBath ypaBHEHUE X’ = a,
HaXOJIUTh TOYHBIE u

OpuUOIMKEHHBIE KOPHU HpU a >

0.

HcciaenoBaTthb CBOJIiCTBA
KBaJpaTHBIX  KOpPHEH, TIPOBOIS
YUCJIOBBIE AKCTIEPUMEHTBI c
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HCIIOJIBb30BaAaHHUCM KaJbKYJATOpa

(koMmBIOTEpA).
Jloka3bIBaTh cBoOliCcTBA
apu(pMeTHIecKux KBaJIpaTHBIX

KOpHEM; TMpPUMEHATbh WX s
npeoOpa3oBaHUsT BRIPAKCHUH.
BbeinmoaHATH npeodpa3zoBaHus
BBIPAKEHUM, coJieprKalmux
KBaJlpaTHble KOpHU. BeIpaxkaTth
NEPEMEHHBIE U3 T€OMETPUYECKUX
u puznueckux Gopmy.
Bbruucasrtsb 3HAYEeHUA
BBIPAKEHUM, coJIeprKaIImx
KBaJpaTHbIE KOPHH, HWCIIOJIb3Ys
nopu HEOOXOJIMMOCTH
KaJIbKYJISITOP.

HcnoJsib30BaTh B XOAE PELICHUS
3aj1a4 3JI€EMEHTapHbIE
OpEe/CTaBIEHUsI, CBSI3aHHBIE C
NpUOMMHKEHHBIMH ~ 3HAYCHUSIMU
BEJIMYHH.

3HAKOMUTBCHA c HcTopuen

PasBUTUA MaTCMATUKHN

IIpooonsicenue

Yucaa u
BBIYHMCJICHUA.
Crenens ¢
eJIbIM
nokasareJjem

(7 1)

CreneHb ¢ 1EJbIM
IMOKa3aTeJIeM.
CranagapTHas 3amnuch
qucIa.

Pa3mepsr 0OBEKTOB
OKpY’Karoliero Mupa
(OT BIIEMEHTapHBIX
qacTHIl 10
KOCMHYECKHX
OOBEKTOB),

AIIUTCIIBHOCTD

@opmMyJIHpPOBATH ONpeIeieHue
CTEIEHHU C [EJIBIM MOKa3aTeJIeM.
IIpeacraBiasiTh 3aUCh OOJIBIINX U
MaJIbIX YHUCEJ B CTAaHAAPTHOM BHUJIE.
CpaBHUBATB YHCJA U BEJIUYUHBI,
3aIllMCaHHbIe C UCTIOJIb30BaHUEM
crenedu 10.

Hcnoab3oBaTh 3aMCh YHCET B
CTaHJApPTHOM BHJE I BBIpAKEHUS
pa3MepoB OOBEKTOB, JITUTEIBHOCTH

IIPOILIECCOB B OKPY>KalOIllEM MHUDPE.
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MPOILIECCOB B
OKPY>KaroIlieM MHPE.
CBolicTBa CTEIICHU C

OCJIbIM IIOKAa3aTCJIICM

®opmyaMpoOBaTh, 3aNIUCHIBATH B
CHUMBOJIMYECKO (opMme u
WJJIIOCTPUPOBATH NIPUMepaMHu
CBOICTBA CTEIEHU

C LEJBbIM NOKA3aTEeJIEM.
IIpuMeHATH CBOMCTBA CTEIICHU IS
nmpeoOpa3zoBaHUs

BBIPAXXECHU M, COZCPKAIINUX CTECIICHU
C LIEJIBIM NOKa3areneM. BhInoJaHATH
JefCTBUS C YHUCIIaMM, 3alITMCAaHHBIMHU B
CTaHAApTHOM BHJEe (YMHO>KEHHE,
JIeI€HUE, BO3BEIAECHUE

B CTEIICHb)

Anredpanyecku

€ BBIPaKeHUSsI.

KBanpatusbiii

TpéxuwieH. PaznokeHnune

PacniozHaBaTh KBaJpaTHBINI

TpéX‘IJ’IGH, yCTaHaBJIWBATb

KBaaparnsblii KBaZApaTHOI' O BO3MOYHOCTb €r0 pa3JIOKECHUs Ha
TPEXUJIeH TpEXWICHaHA MHOKUTEITH.
(5 v) MHOKHTCJIN PackiaaabiBaTh HA MHOMKHUTEJIH
KBAJpaTHBIU TPEXUJICHC
HCOTpULIATCIIbHBIM NUCKPUMHWHAHTOM
Auaredpanuec AnreOpanueckass napoOb. | 3anMcbIBaTh anreOpanydeckKue
KHe JlonmyctuMble 3HadYeHWs | BblpakeHus. HaxoauTs o061acTh
BbIPAKEHUSI. MEePEMEHHBIX, BXOSAIINX | OIPENECIECHUs palyoHaJIbHOIO
Aaredpaunuec B anreOpandeckue | BbIPAXKEHUS. BBINOJHATHL YUCIIOBBIE
Kas 1podb BbIpakeHHUs1. (OCHOBHOE€ | MHOJCTaHOBKH u BBIYHUCJIATH
(15 v) CBOWCTBO 3HaUeHUEe JApoOH, B TOM UYHCIE C

anreOpandecKkon apoou.
Coxkpatnienue apooei.
Cio)xeHue, BBIYMTAHUC,
YMHOXXCHHE H JCJICHUEC
anreOpanvecKux
IpoOei.
ITpeoOpazoBanue
BBIPA’KEHUM,

CcoJIepKaIuX

IIOMOIIBIO KaJIbKYJISATOPA.

PopMyanpoBaTh OCHOBHO€

CBOMCTBO ajireOpanydeckoil 1podu M

NPUMEHATH ero 1]
npeobpazoBaHUs Ipobeii.
BbInoJIHATH el CTBUS C
anredpanyecKuMu poOsIMHU.
IIpumeHATH npeoOpa3zoBaHUs

BI)Ipa)KeHI/Iﬁ JJIsI pCHICHUSA 3alad.
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anrebpanydeckue apoodu

Beipaxarhb nepeMeHHbIe u3
bopmyn (puznueckmx,
T€OMETPUUYECKNX,  OINHCHIBAIOIINX

OBITOBBIC CUTYAIINH)

YpaBHeHus
"
HepaBeHCTBA.
KBaapatnsbie
YPaBHEHUSA

(15 u)

KBanpaTtHoe ypaBHEHHE.

Hemnonmnoe kBazpaTtHOE
YpaBHEHHUE. dopmyna
KOpHEU KBaJApaTHOTO
YpaBHEHHUS. Teopema
Buera.

Penienue YpaBHEHUH,
CBOSIIIUXCS K
KBaJIpaTHBIM.
IIpocretiimue  apoOHO-
palnroHalbHbIC
YpaBHEHUS.

Pemenue TEKCTOBBIX
3az1a4 C HNOMOIIBIO

KBaJpaTHBIX ypaBHEHUM

Pacno3naBarhb KBaJIpaTHHIC
YPaBHEHUS.
3anuceiBaTh (pOpMYyJy KOpHEU

KBaJpaTHOTO YypaBHEHUs; pemiaTh
KBaJpaTHble  ypaBHEHUS = —

ITIOJITHBIC U HCIIOJIHBIC.

IIpoBoauTh npocreuiue
HUCCJIEeA0OBAHUS KBaJIpaTHBIX
YpaBHEHUI.

Pematnb YPaAaBHCHUSA, CBOIAIIUECCS

K KBaJIpaTHBIM, C TIOMOIIKIO
npeoOpa3oBaHUM W 3aMEHOM
NEPEMEHHOMU.

HaOuawoaate uW aHAJIM3MPOBATH
CBA3b MEXIY KOPHAMHU 51
ko3 (ppunmenTaMu KBaJIpaTHOI'O
YpaBHEHUSI.

DopMyIHPOBATH TeopeMy
Buera, a Taxxke oOpaTHYIO

TECOpPEMY, IPUMCHATH 3TU TCOPCMBI

I penieHus 3anady.  Pemiartsb
TEKCTOBBIE 3aauu
anreOpanvecKuM cocodoMm:
NepexoauTh oT CIIOBECHOM

(opMynTUpOBKYM yCIIOBUS 3aJ1a4U K
ajnreOpanyeckoil MOJEIU IMYyTEM
COCTaBJICHUsI ypPaBHEHHUS; peHIaTh
COCTaBIJICHHOE ypaBHEHHE;
UHTEPIIPETUPOBATL PE3YIbTAT.

3HAKOMUTBCHA c ucropuen
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pa3BUTHUS areOphI

YpaBHeHust JIlnnelinoe ypaBHeHue ¢ | Pacnmo3naBarthb JIMHEWHBIE
M HEPAaBEHCTBA. | IByMsl T[IEPEMEHHBIMH, | YpaBHEHUS C IBYMs
Cucremsl ero Trpaduk, TpUMEepbl | HIePEeMECHHBIMHU.
yYPaBHEHUI pemienuss ypaBHeHuit B | CTpourhb rpaduKH  JIMHEHHBIX|
(13 v) IIEJIBIX YHCIIax. YpaBHEHUU, B TOM YHCIE
Penienne cucrem AByX | HCHOJb3Yys HU(POBBIE peCcypcehbl.
JIMHECUHBIX ypaBHEHUU ¢ | Paszamuyars  napajuiejbHblE WU
JABYMsI  IIEPEMEHHBIMU. | MEPECEKAIOIINECS MNPSAMBIE IO HX
[Ipumepnt pelIeHUsT | YpaBHEHUSIM.
CUCTEM HEJIUMHEWHBbIX | Pemiarb cUCTEMBI IBYX JUHEUHBIX
YPaBHEHUU C  JByMs | ypaBHEHHUU c ABYMsI
II€PEMEHHBIMU. NEPEMEHHBIMH MOJACTAHOBKOU WM
I'paduueckas CJIIOKECHHUEM.
UHTEpHpEeTaAlsI Pemiats npocrelinue CUCTEMBI, B
YpPaBHEHHUsA C  JBYMs | KOTOPBIX OJHO W3 ypaBHEHUU He
IIEPEMEHHBIMU U CUCTEM | SIBJISICTCS JINHEUHBIM.
ypaBHeHui ¢ aByms | IlpuBoauTth rpaguyeckyro
NEpPEMEHHBIMH. HHTEpPIpeTalHnIo pelieHus
Pemenue TEKCTOBBIX | YpaBHEHUS C ABYMs
3a1a4 C IOMOIIBIO | MEPEMEHHBIMU "u CHUCTEM
CHCTEM ypaBHEHUN ypaBHEHUH C JIBYMsI
IIEPEMEHHBIMU.
Pemiatsb TEKCTOBBIE 3aga4u
anreOpanvecKuM CrIocoOoM
YpaBHeHusn HucnoBsle HEpaBeHCTBa | DopMyJHpPOBaATH cBOlicTBA
u U UXCBOMCTBA. YU CIIOBBIX HEpPaBEHCTB,
HEpaBeHCTBA HepaBeHCTBO C OHHOﬁ WITFIOCTPpUPOBATH nux Ha
. rnepeMeHHoN. JIunelinple | KOOPAHMHATHOM MpSIMOH,
HepaBeHCTB HEpPaABEHCTBA C O,HHOﬁ AOKa3bIBaThH anre6pa1/1qec1<ﬂ.
a(12 v) EepPEMEHHOMI u ux | IIlpuMeHATH CBOWCTBA HEPABEHCTB
pelieHue. CucrtemMbl | B XOJI€ pelICHUs 3a/1a4.

JIMHEUHBIX HEPABEHCTB C
OJTHOM MEPEMEHHON U UX
peleHue.

HN3o0paxkeHue perieHus

PemraTh J1MHENHbIE HEPABEHCTBA C
OJIHOUM TIEpEeMEHHOM, M300pakaTh
peuienue HEpaBEHCTBa Ha

YU CJIOBOM MPSIMOIA.
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JIMHEHWHOI'O HEPAaBEHCTBA
U UX CHUCTEM Ha

YUCJIOBOU NPSIMOU

Pemiartn CHUCTEMBI JIMHEUHBIX|
HEPaBEHCTB, U300pakaTh pEIICHUE

CUCTCMbI HCPAaBCHCTB Ha YHUCJIIOBOH

npsAMOU
DyHKUUH. IlonsTne Hcnoab30BaTh PyHKIIMOHATBHYIO
OcHoBHbBIE byHKIIN. TEePMHUHOJIOTHIO U
NOHATHSA OOGmnacTth CHMBOJIMKY.
(5 v) ONpEECICHUSA U BoruuciasaTh 3HaYeHUs (QyHKIUH,
MHO>XECTBO 3HAa4YCHUU 3aJlaHHBIX (hOpMYyITaMu
¢pynkuun. Crioco6sl (opu HEO0OXO0IMMOCTH|
3a/laHusT (PYyHKITUH. HUCIIOJIB30BaTh KaJIbKYJISITOP);
I'padpux COCTABJATHL TA0AMUblI 3HAYCHUI
(pyHKIIMH. (yHKIUU.
CsoiicTBa Crpours mno TOYKaM rpapukH
bysKIIMHN, UX pyHKIHMH.
oToOpa>keHue Ha OnuceiBaTh cBOlicTBa (QYHKIHUN HA
rpaduxe OCHOBE eé rpagu4ecKoro
pECTaBICHUSI.
Hcnoan3oBath  (PyHKIHOHAIBHYIO
TEePMHUHOJIOTHIO H
CHMBOJINKY.
HccaenoBars mnpuMmepsl TpaduKoOB,
OTpaXKAIOIIMUX peajibHbIE IPOLIECCHI U
sipiicHusA. IIpuBoauTs npuMepsbl
POLIECCOB u SIBJICHUN C
3aJIaHHBIMH CBOMCTBaMH.
Hcnoab3oBath KOMIIbIOTEPHbIE
NporpamMmsl U 1O-
cTpoeHust rpadukoB (GPyHKOHUN U
N3YYEHHS UX CBOMCTB
DyHKIUH. YTeHue U mocTpoeHue Haxoauth ¢ noMouib0 rpapuka
YucjioBbie rpaukoB (byHKIIMM 3HAYCHUE O]I-
$yHKIUH (pynxuui. IIpumepst HOH M3 pacCcMaTpUBAEMBIX
9 9) rpaduKoB BEJIMYUH 110 3HAYECHUIO JIPY-TOMH.

(pyHKIIMH, oTparkarommx

68

B HecII0KHBIX Cilydasix BbIPaKaTh




peaibHBIE MIPOLECCHI.
DyHKOHUU,
OIIMCBIBAIOLINE TIPSIMYIO
1 oOpaTHYIO
POIIOPLUOHAJIBHbBIE
3aBHCHUMOCTH, UX

rpaduku. ['unepodomna.

¢dopmyJi0ii 3aBUCUMOCTb MEXKIY
BCIIMYHUHaAMMH.

OnuceiBaTh XapakTep U3MEHEHUS
OJHOUW BEJIMYMUHBI B

3aBHCHUMOCTH OT U3MCHCHMUA

AOPYTO.

Ilpooonsicenue

HaszBanmue
pasnena
(Tembl)

Kypca (4Hucio

OcHOBHOe colepkaHue

OcHoBHbBIE BHUAbI 1€ATCJIBHOCTHU

00yYarImmuxcs

4acoB)
I'padux dyskuum y = | Pacnmo3HaBaTh BHUABI M3y4daeMbIX
x>, @yukuuu y = x%, y | QyHKUuii. Moka3pIBaTH
= X3, cXeMaTH4eCKH TOJOXKEHHE  Ha
y = X, y = | x |; | KOOPJAHHATHOMH IIJIOCKOCTH
rpadudeckoe  permenme | TPAPUKOB dyHKimH BUnA: y = X2,
ypaBHeHHMI W cuctem | Y X,
YpaBHEHUM y= x,y=Ixl
HUcnoan3oBath (pyHKIHOHAIBHO-
rpaguyeckue TMpeACTABJICHUS IS
pelieHus U HCCIEeN0BAHMS
YPaBHEHUU UCUCTEM YPAaBHEHUM.
IIpumensaTs HU@pPOBLIE pecypchl
TSt IMOCTPOEHUS rpa¢uKoB
byHKITHI
IToBTOpEH I[ToBTOpeHne OCHOBHBIX | BbIOHpaTh, IPUMEHSATH, OLIEHUBATH
ue u MOHSATHUH W  METOJOB | CHOCOOBI CpaBHEHMS 4qHced,
0000meHn KypcoB 7 U 8 KJIacCOB, | BBIYMCIICHUH, npeoOpa3oBaHUM
e(6 u) 0000111eHNe 3HaHUH BBIPAXKEHUM, PELLIEHNUS] YPAaBHEHUM.

OcyurecTBiasAThL CaAMOKOHTPOJIb
BBIITOJTHSIEMBIX NEUCTBUN u
CaMOTIPOBEPKY pe3ynbTarta
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BBIYMCJICHUH, IpeoOpa3zoBaHUid,
HOCTPOECHUH.

Pemats 3amaud M3 peayibHOM
JKHU3HH, NPUMEHATH
MaTeMaTH4eCKHe 3HAHUA TUTSt
peuleHuss  3agad = M3 JpPYyrux
MpeaMETOB.

Pemiate  TekcTOBBIE  3aJa4u,
CpaBHMBATh, BbLIOMPATH CHOCOOBI

peIICHUS 3a1a9n

70




9 knacc (ue menee 102 u)

gHclia KaK
OECKOHEYHEIC
NEeCATUYHEBIE
npobu. Bzaumuo
OJIHO3HAYHOE
COOTBETCTBHUE

MEX Iy MHOYXECTBO
JACUCTBUTECIBHBIX
YUCeI U
MHO>KECTBOM
TOYEK
KOOpAWHATHOU
OpsIMOM.
CpaBHeHUe
NEeHCTBUTEIBLHBIX
YHUCEeII,

apudmMeTHnIecKue

HazBanmue OcHOBHOE OcHoOBHBIE BHALI JeTeJILHOCTH
pa3aena coJeprKaHue 00y4arIMXCH
(TembI)
Kypca
(uucao
4acoB)
Yucaa n PanmonaibHEBIE Pa3zBuBarTh npeacraBjieHMs O YUCIAX:
BbIYHCJIEHHA. qucia, OT MHOECTBa HAaTypPaJIbHBIX YUCEN OO
JledicTBUTENbH | UppAallMOHAJIBHBIE | MHOYKECTBA NEUCTBUTEIIBHBIX
ble YHCJIa guciia, KOHCYHBIC | 9HCEIl.
O u 7| O3HAKOMHTBCH C BOBMOKHOCTBIO
OECKOHEYHEIC OpEeACTaBICHUSI NEUCTBUTEIILHOTO
JCCSITUYHbIC qucia Kak OCECKOHEYHOM NeCITUYHOM
npobu. IpOOH, MPUMEHATH JCCATUIHBIC
MHOKeCTBO OpUOIVIKECHUS PAIITUOHAIBHBIX U
OEHUCTBUTEIIBHBIX UppaALHMOHAIBHBIX YHCEI.
YHUCEeI; N300paxkaTh JCHCTBUTEIBHBIC YUCTIA
JAEVUCTBUTEIIbLHBIC TOYKaMHM KOOPAMHATHOUN MPSIMOU.

3anucbIBaTh, CPABHUBATH U
YHOPAX0YUBATH JCHCTBUTEIIbHBIC
qucra.

BbInoaHATH, coueTasi yCTHbIE U
MHUCbMEHHBIE TIPUEMBI,
apupMeTHyecKne JelcTBUA C
palMoOHAJILHBIMU YHCJIaMU; HAXOAUTh
3HAYEHUs CTEIIEHEN C LIEJIBIMU
MOKAa3aTeJIsIMU U KOPHEH; BBIYUCIATH
3HA4YCHUS] YUCJIOBBIX BBIPAYKCHUIM.
IMonyunTs npeacraBjieHne O
3HAYUMOCTHU JE€HCTBUTEIbHBIX YHCEI B
NPaKTUYECKON JESITEJIbHOCTH
4eJI0BEeKa.

AHAJIM3MPOBATH M /1€J1aTh BBIBOAbI O
TOYHOCTH MPUOTU>KEHUS

HeﬁCTBHTeHBHOFO quclia 1mpu
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JIEUCTBUMU C

IEUCTBUTEILHBIMHA

YHUCIIAMU.
ITpubmmxénnoe
3HAa4YCHUE
BEJIMYUHHI,
TOYHOCThH

OPUOITHIKCHUS.

Okpyrienue

qucen. [Ipukunka u

peleHuu 3aaad.
OKpyrJasiTe ICUCTBUTEIILHBIE YHCIIA,
BBINOJIHATH NPUKUAKY pe3yJibTaTa
BBIUHCIICHUN, OLEHKY 3HAa4YCHUU

YUCJIOBBIX BBIPAKEHUMH.

3HAKOMMTBLCSH € HCTOPUeEN pa3BUTUA

MaT€MaTHuKHu

OLICHKa
pe3yJbTaTOB
BbIYHCJICHUM

YpaBHeHus JInnelinoe OcBauBaTh, 3alIOMHUHATHL U INPHMEHATH

U HEPABEHCTBA. | YpaBHEHHE. rpadpuyeckue

YpaBHeHus Pemenue METOABI [IPU PELICHUU YPaBHECHUH,

¢ OXHOH YpPaBHEHU, HEPABEHCTB U UX CUCTEM.

nepeMeHHOH CBOJSIIIIUXCS K Pacno3zHaBarth 11eJbI€ U JIPOOHBIE

(14 v) JIUHEWHBIM. ypaBHEHHUS.
KBanparnoe Pemarp JinHelHbIC U KBaJAPATHBIE
YpaBHEHHUE. YPaBHeHMSsI, YPaBHEHM S, CBOISIIIIECS K
Pemenue HHUM, IIPOCTEUITNE IPOOHO-
YPaBHEHUU, panMoHaJIbHbIE YPAaBHEHMUS.

CBOIAILIINXCS K
KBaJpaTHBIM.
buksanparHbie
YpaBHEHHUSI.
IIpumepsl
peuieHust
YPpaBHEHUU
TPEThEN U
4eTBEPTOU

cTereHen

pa3ioKeHUueM Ha

MHOXHUTCIIN.

Pemmenue

IIpensaraTs BO3MOXHbBIC CITOCOOBI
peIIeHusT TEKCTOBBIX

3aJ1a4, 00CYyKAaTh UX U pemaTh
TEKCTOBBIC 3aJ1aYl Pa3HBIMU
crnocooaMu.

3HAKOMUTBLCSI ¢ HCTOPHUEH Pa3BUTHS

MaT€MaTHUKU
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JIpOoOH
O-palMoOHaILHBIX
YpaBHEHUM.
Pemenue
TEKCTOBBIX 3aJa4
anreOpandecKumM

METOIOM

YpaBHeHus
U HEPaBEHCTBA.
CucreMbl

YPABHeHUil

(14 v)

JInnelinoe
YpaBHEHHUE C
JABYMS
MEePEMEHHBIMU U
ero rpaduk.
Cucrema nByx
JIUHEWHBIX
YPaBHEHHUH C
ABYMSI
NE€PEMEHHBIMU U
€€ peuicHue.
Pemenune cucrem
JABYX YPaBHECHUM,
OJTHO U3 KOTOPBIX
JUHENHOoE, a
ApYyroe — BTOPOU
CTEIICHHU.
I'padpuueckas

UHTE
priperanus
CHUCTEMBI
YpaBHEHUN C
ABYMS

INEPCMCHHBIMHN

OcBauBaTh M TNPHUMEHATb MPUEMBI
pElLIEHUsT CHUCTEMBI JBYX JIMHEUHBIX
YpaBHEHUH C ABYMsI NEPEMEHHBIMU U

CHCTEMBI JIByX ypPaBHEHHM, B KOTOPBIX

OJTHO ypaBHEHUE HE SABJISIETCS
JTUHCHHBIM.
Hcnoan3oBaTth

¢yHKIIMOHATBHO-
rpaduYeCcKu OpEJICTaBICHUS OISt

pelleHNs] U UCCIIeJ0BAHUS YPAaBHEHUN U

CHUCTCM.

AHAJTM3MPOBATH TEKCTHI 3a/a4, pemarThb
170 anreOpanyecKkum CcocoooMm:
nepexoauThb oT CJIOBECHOM
hOpMYyTUPOBKH YCIIOBHUS 3agadd K
anreOpandeckoin MO nyTéM
COCTaBJICHUSI CHCTEMbl YpaBHCHHUM;

pemaTb COCTaB

Permenue TeKCTOBBIX
3azad anrebpanyeckKkum

CcIrocooom

JICHHYIO CUCTEMY YPaBHECHUU;
HHTEPNPEeTHPOBATH PE3yJIbTaT.
3HAKOMHUTBLCHA ¢ HCTOpPHUE

PasBUTUA MaTCMATUKHU
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YpaBHeHus

YHucioBbIe HEPABEHCTBA

YuTaTh, 3aIUCHLIBATDH, IOHUMATD,

" U UX CBOMCTBA. HHTEPIPEeTHPOBATH HEPABEHCTBA;
HEPaBEeHCTBA JIuHeiiHble HEpaBEHCTBA | MCIIOJIB30BATh CUMBOJIMKY U
. C OIHOU NMEepeMEeHHON U | TEPMHHOJIOTHIO. BBINOJIHATH
HepagBencrs UX pEelICHHUE. nmpeoOpa3oBaHusI HEPABECHCTB,
a (16 v) Cucremsl JJUHEWHBIX | MCHOJIb30BATH JJIsI
HEpaBEHCTB C OJHOH | IpeoOpa3oBaHUsI CBOWCTBA
NEepPEMEHHOMI u WX | YHUCIOBBIX HEPABEHCTB.
pewmenue. PacnozHaBaThb JIMHEUHBIC U
KBanparnuslie KBaJIpaTHbIE HEPABEHCTBA.
HepaBeHCTBA U  ux | Pemathb JIMHEHHbIE HEPABEHCTBA,
pelieHue. CHUCTEMBI JIMHECHHBIX HEPABEHCTB,
I'paduueckas CHUCTEMBbI HEPABEHCTB,
WHTEpHpeTanus BKJIIOUAIOLINX KBaJIpaTHOE
HEPAaBEHCTB M CHUCTEM | HEPABEHCTBO, U peliaTh UX;
HEPAaBEHCTB C JABYMs | O00CYKIAATh OJYYEHHBIC
IIEpEMEHHBIMU petieHusl.
HN3o6paxaTs peuieHue
HEpaBEHCTBA u CHUCTEMBI
HEPABEHCTB Ha YHCJIOBOU IPSIMOIA,
3alUChIBAThH peuieHue C
OMOILIBIO CUMBOJIOB.
Pemartnb KBaJIpaTHBIE
HEPABEHCTBA, HUCHOJIb3Y S
rpaduyecKkue MpeacTaBICHUS.
OcBauBaTh " NPUMEHATH
HEpaBEHCTBA npu pelieHun
pa3au4YHBIX 3a7a4, B TOM YMCIIE
OPaKTUKO-OPUEHTUPOBAHHBIX
DOyHxkuun KBanpatuunas PacnozHaBaTh BHIBI H3y4aeMbIX
(16 v) bysaKIIHSA, pyHKIMIL; WLIIOCTPUPOBATH
e€rpaduk CXeMaTH4Y€eCKH, 00 BSICHATH

u cBoiicTBa. [lapaboia,
KOOPJMHATHI BEPIITUHBI
napaboJibl, OCh

CUMMETPHH ITapaOOIIbI.

PacCIIOJIOKCHHUEC Ha KOOp,E[I/IHaTHOﬁ

IJIOCKOCTH TpaduKOB (GYHKIHN

Bmz[a:y=kx,y=kx+b,y=§y

= ax?, y = ax’,
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Crenennbie (PyHKIIMHU C
HaTypaJbHBIMHA
MMoKa3aTeisiMu 2 1 3,uX
rpadvKu U CBOMCTBA.
I'padpuku

byEKIMII: y
= fx,
y =kx + b, y:X]—{, y =

2

b
»y=VX, y = [x| B 3aBUCUMOCTH OT
3Ha4YeHUM KOA(hUIIUECHTOB;
OIMUCHIBATh UX CBOMCTBA.
PacniosHaBaTh KBaJpaTUYHYIO
pyuxmo o popmyre.
IIpuBOoAMTH IpUMeEPHI

KBaJApaTUIHbIX 3aBUCHUMOCTEH U3

ax’, peanbHOU XU3HU, (PU3UKH,
X T€OMETPHH.
y=ax’,y= X,y =[x | BbIABIATH u 006001IaTh
[ 0COOEHHOCTH rpaduka
KBaApaTUYHON QYHKIUU y = ax’
+ bx + c.
Crpoutn 1 u3o0paxkarh
cXeMaTHYeCKHU rpaduKu
KBaJIpaTUYHBIX pyHk1IMIA,
3aZlaHHBIX (QopMyllamMH BHUIA ) =
ax>,y = ax’ + ¢,y = a(x + p)*, y
= ax* + bx + c.
AHAJIU3UPOBATH U IPUMEHATH
CBOMCTBA U3YYCHHBIX (DYHKITUMN JJIsI
WX OCTPOEHHUSI, B TOM YHUCIIE C
IOMOTIBIO ITH(PPOBBIX PECypCoOB
Ilpooonowcenue
YuciioBblE ITonsaTHE qyucioBod | OcBauBaTh " NPUMEHATH
nocJjenoBaTeJ MMOCJIeIOBAaTEIbHOCTH. WHJIEKCHbIE 0003HAYE€HUSs, CTPOUTDH

bHOCTH (15 4)

3angaHue
MOCJIEA0BATEJILHOCTH
PEKYPPEHTHOM
bopmymot u popmyron

7n-1ro 4JICHA.

Apudmernueckas u
reoMeTpuyeckas
nporpeccun. DopmyJibl

pedeBbIe BbICKAa3bIBAHUA C

HUCIIOJb30BAHUEM  TEPMHUHOJIOTUHU,
CBsI3aHHOU c MOHSTUEM
MOCJIEOBATEIILHOCTH.

AHaauzupoBarb GOpMylly n-TO
qJIeHa TIOCJICJOBATECILHOCTA WM
dhopmyny "

YJICHBI

PEKYPPEHTHYIO

BbBIYUCJIATD
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n-ro YJICHA
apudmeTudecKoi u
re€OMETPUUYECKON
MPOTPECCUH, CYMMBI
MEePBBIX 1 YJICHOB.
N3o0pakeHne  YICHOB
apupMEeTHIECCKOUN u
T€OMETPUUCCKOU

OpOrpeCCU TOUYKaMHU Ha
KOOpAWHATHOU
TIOCKOCTH.

JIvnHEeNHBIN u
AKCIOHCHIIMAJIbHbIN
pocrT.

CroXHbI€ MPOLEHTHI

IIOCJICIOBATEIBLHOCTEM, 3aJaHHBIX
3TUMH (popMyITaMu.
YcTaHaB/IMBAaTh 3AaKOHOMEPHOCTh B
MIOCTPOEHUHU TOCIEI0BATEIBHOCTH,
eciu BBIMTUCAHBI nepBbIe
HECKOJIBKO €€ YJICHOB.
Pacno3znaBath apu(pMEeTHIECCKYIO
U TEOMETPHUYECKYIO HOPOrpecCUM
OpHU pa3HBIX CIIOCO0aX 3aJIaHUs.
Pemartnb 3aJa4du C
HUCTIOJNIb30BaHUEM (OpPMYHI  A-TO
4jeHa apudmeTudeckoi u
reOMETPUUECKOU IIPOrpeccuu,
CYMMBI MIEPBBIX /1 YJICHOB.
N300paxkarnb YJICHBI
NOCJIEAOBATEJIBHOCTH TOYKaMHM Ha

KOOPAUHATHOU MIIOCKOCTH.

PaccmaTrpuBarhb NpUMeEpPbI
NMPOLECCOB U ABJEHUN U3 peaIbHOU
JKU3HU, WLTIOCTPUPYIOLINE

HU3MEHEHUEe B apu(PMETHUYCCKOU

MPOTrPECCUH, B TEOMETPHUYCCKOU
OpPOrpecCcUu; n300pakath
COOTBETCTBYIOIIHE 3aBUCHMOCTH
rpaguydecku.

Pemiats 3amaum, CBsI3aHHBIE C
YUCIIOBBIMU

MOCJICJIOBATEIILHOCTSIMH, B TOM
quCIe 3aJa49d U3 peabHOMN KU3HU
C HWCHOJIb30BAaHUEM ITM(PPOBBIX
TEXHOJIOTUM (PJIIGKTPOHHBIX
TadIuI, rpaU9IeCKOro
KaJIbKYJISITOpa M T.I1.).

Pemiats 3amadym  Ha  CIIOXKHBIC
MPOICHTHI, B TOM YHUCJIC 3a/la4U U3

peanbHOM1 MIPaKTUKHU (c
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HCIIOJIBb30BaAaHHUCM KaJ'IBKyJIHTOpa).

3HAKOMUTBCHA c ucropueu
pa3BUTHUS MaTeMaTUKHU
IToBTOpEHME, Yucna wum BbruncieHus | Onepuposarthb MOHATUSIMHU:
o0o01menne, (3anuce, CpaBHEHHE, | MHOXECTBO, IIOJIMHOKECTBO,
CHCTEMATH3AIl JeCcTBUS C | omepanmuyd HaJ  MHOYXECTBaMH;
st 3HAHWIT! JIEUCTBUTEJIBHBIMU HCIO0JIb30BaTh rpaguyueckoe
(18 u) 9UCJIaMU, 4qyciaoBas | NPEeACTaBICHUE MHOXECTB JUIA
apsimMasi; OPOLIEHTHI, | OMNHUCAHMS PEATBHBIX IPOLIECCOB U
OTHOIIIEHMUS, SIBJICHUW, IPU pELICHUM 3a7a4d U3
IIPOIOPIINY; NPYyTrUX y4eOHBIX MPEIMETOB.
OKpPYTJICHHE, AKTYaJIU3MPOBATHh TEPMHHOJIOTHIO

OpUOIMIKEHUE, OIICHKA;

peuienue TEKCTOBBIX
3ajs1aq
apupMEeTHISCCKUM
CII0COOO0OM)

U OCHOBHbIE IeiicTBHSI, CBSI3aHHbIE
¢ 4YHCJAMHU: HaTypaJbHOE YHCIIO,
MIPOCTOE M  COCTaBHOE 4YHCIIA,
JIETMMOCTh HaTypaJbHBIX YHCEI,
MMPU3HAKU JIEJTUMOCTH, IIEJI0€ YUCIIO,
MOJYJIb 4YHCIa, OOBIKHOBCHHAs W
NecsITU4YHasT ApoOu, CTaHAAPTHBIN
BUJI  YHCIIA, apu(pMeTHyecKuit

KBaJpaTHBIA KOPEHb.

BbInoJHATH AelicTBUS, CDPABHUBATH
" YHOpPSAA04YUBATH yucna,
MpeACTaBIISITh qucia Ha
KOOPJAWHATHOW MPSIMOM, OKPYTJISIThH
4HuCla; BBINOJHATH NPUKHUAKY H
OLIEHKY pe3yJIbTaTa BHIYMCICHUH.

Pemratn

TEKCTOBbIC 3agadun

apupMeTHIeCKUM cnocoooM.

Pemnars mnpaxkTuyecKkue 3aaavm,

colepiKamye TpOLEHTHI, JOJIH,
4acTHu, BBIpa)Karolme
3aBUCUMOCTH: CKOPOCTh — BpEMSI
—  paccTosiHuE, neHa - —
KOJIMYECTBO — CTOMMOCTB, 00BEM
paboThI — BpeMsI —
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IIPOU3BOAUTCIIBHOCTD TpPYy/dA.

Pa30ouparp peanbHble >KU3HECHHBIC
cutyanuu, GpopMyJaupoOBaTh UX HA
SI3BIKE  MaTeMAaTHUK{, HaXOAUTh
peleHue, MIPUMEHSSA
MaTEeMaTU4YECKUU anmapar,

MHTEePNpPeTHPOBATH PE3YyJIbTaT

Anredpanyeckue OmnepupoBathb NOHSATHUSIMMN:
BbIpasKeHUsI CTEIIEHb C IEeNbIM IOKa3aTeJieM,
(mpeobpaszoBanue apupMeTHIECKHUIA KBaJIpaTHBIN
anreopandecKkux KOPEHD, MHOI'OYJIEH,
BBIPAKCHUM, anreOpauydeckas poOb,
IOy CTUMBIC 3HAYCHHSI ) TOXKJIECTBO.

BBINOJIHATH OCHOBHBIC NEHCTBHS:
BBITIOJIHATE PAacy&Thino popmynam,
peoOpa3oBBIBATH LIEIIBIC, IPOOHO-
pallMOHAJIBLHBIC  BBIPAKECHUS WU
BBIPAKCHUS c KOPHSIMHU,
peaiu30BBIBATH pas3yiokeHue
MHOTO4YJIEHAa HAa MHOXKUTEJIN, B TOM
4HuCJIe C UCHOJIb30BaHUEM (OPMYIJI
pa3HOCTH KBaJpaTOB U KBajapara

CYMMBI W PAa3HOCTHU; HAXOIAUTH

JIOITyCTUMBIC 3HAYECHUS
NEepPEMEHHBIX TUTS JIPOOHO-
pannoHaIbHBIX BBIpaKEHUH,
KOpPHEMN.

MoaeaupoBarhb c ITOMOIIBIO
opmyn peanbHBIE TIpOIIECCHI U

SABJICHUA

! 31ecs mpencraBieHBl JIE€MEHTHI COAEpKaHUs Kypca, M3ydaBliuecs B 5—8
KJaccax W TpeOyrlrue MNOBTOPEHUsI, OOOOMICHWsT WU CHCTEeMaTH3alluH.
OOpamatbcss K3TOMY MaTepually MOKHO B BHJE aKIICHTa Ha 3aBEpIIAONIeM
oTarc M3y4dYCHHUsA KypcCa 9 kiacca wuiu pacupcaciisiTb 1Mo COOTBCTCTBYROIIIUM

TEMAaTHUYCCKHUM pasaciiaM, u3ydacMbIM B TCUCHHC y‘IC6HOFO roaga.
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IIpooonsicenue

dyHkuuu (rnocrpoenue, | OnepupoBaTh MOHATHUSAMMU:
CBOMCTBA U3y4YeHHBIX | (GyHKOUSA, rpaduk GyHKINHU, HYJIH
¢byskumii; rpadpuueckoe | PpyHKOHUH, OPOMEXKYTKH

peuieHue ypaBHEHUHW U | 3HAKOIMOCTOSIHCTBA, IPOMEXKYTKH
WX CHUCTEM) BO3pacTaHus, yOBIBaHUS,
HauboJbIliee W  HaWUMEHbIIEe
3HauYCeHUST (QYHKIINH.
AHAJIM3MPOBATH, CPaBHHMBATD,
o0cy:x1aTh  CBOICTBa (YHKUMH,
CTPOUTH UX T'padUKH.
OnepupoBaTthb MOHSATUSIMHU:
npsimast MPONOPIUOHAIIBHOCTD,
obpaTtHass TPONOPIHUOHAIBHOCTD,
JTUHEeWHas byuxms,
KBaJIpaTU4dHas byHKIIHS,
napabosa, ruriepbosa.
HUcnoab3oBars rpapuku s
OonpeJieJICHUsI CBOMCTB, MPOILECCOB
U 3aBUCHUMOCTEH, IJIsI pEIIeHUs
3a7a4 U3 JAPYTHX  yUeOHBIX
OpeIMETOB M PEAJIbHOM >XWU3HU;
MOAeJUPOBATHL C  IIOMOIIBIO
rpaMKOB pealbHbIE MPOILECCHl U
SIBJICHUSI.

Beipaxarsb dopmynamu

3aBUCHUMOCTHU MCXKIY BCIIMYHNHaAMU

[IPUMEPHASL PABOYAA IMPOI'PAMMA
YYEBHOI'O KYPCA «'EOMETPUS». 7 9 KJIACCBI

LEJIN U3YYEHNWA YYEBHOI'O KYPCA

«MaTCMaTI/IKy YK€ 3aTCM YUYUTH HAAO0, 4HTO OHA YM B NOPAAOKIIPUBOINUT, —

nucajg BEJIUKHUN pyCCKUM ydeHblii Muxaun BacunbeBuu JlIomoHocoB. 11 B a3TOM
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COCTOMUT OJIHAa M3 JBYX MLeJjieil OOydYeHHs I'€OMETpPUH KaK COCTaBHOM dYacTu
MaTeMaTUKU B IIKOJE€. OTOW 1I€JIM COOTBETCTBYET JoKa3aTeJjibHas JIMHUS
npenogaBanusi reomerpuu. Cremyst TIpeJICTaBICHHOW pabodeil mporpamme,
HauyuHasli C CeIbMOIO Kjacca Ha YpPOKaxX TI'e€OMETpUH OOydaromUNCs YUYUTCS
IIPOBOJMUTH 1I0KA3aTEIbHBIE PACCYKIAEHUS, CTPOUTh JIOTUUYECKHE YMO3AaKIIOUYEHUS,
JOKa3blBaTh MCTUHHBIEC YTBEPKIACHHUS U CTPOUTH KOHTPIIPUMEPHI K JIOMKHBIM,
OPOBOAUTH PACCYXIEHHUS «OT HPOTHUBHOTO», OTJIUYAThCBONCTBA OT IPU3HAKOB,
bopmynupoBaTe OOpaTHBIE YTBEPKIAECHMsS. YUEHUK, OBJIAJIEBLIIMM MCKYCCTBOM
paccyxaaThb, OyJAeT NPUMEHSIThEro U B OKpyXarouien »xu3Hu. Kak nucan reomerp
u nenaror UropsPenoposud lllapeiruy, «J1roabMu, HOHUMAOLMIUMA, YTO TAKOE
J10Ka3aTeIbCTBO, TPYAHO M Ja)K€ HEBO3MOYXHO MAaHUITYJIMpoBaTh». M B 3TOM
COCTOUT BA)XHOE BOCIHHUTATEIBHOE 3HAYCHHE H3YyYECHUSI T'€OMETPHUM, MPUCYIIEE
HMMEHHO OTEYECTBEHHON MaTeMaTU4ecKou MmKose. Bmecte ¢ TeM aBTOpPHI
OPOrpaMMBI MPEIOCTEPETAIOT YUUTEIS OT U3IMHUIIHETO (hopMaIn3Ma, OCOOCHHO B
OTHOILIIEHUM HadaJl M OCHOBaHMU reomerpuu. Ppannysckuii marematuk Kan
JlbenoHHe DO H3TOMY MOBOJY BBICKa3ajcs Tak: «YTo KacaeTcss AeIUuKaTHOU
NMpOOJIEMBIBBEICHUSI «AaKCUOM>, TO MHE Ka>KETCsl, UTO Ha MEPBBIX MMOpax HY>KHO
BOOOIIe n30erarb MPOU3HOCUTH caMoO 3TO cioBO. C Jpyroil »KeCTOPOHBI, HE
cleayeT yHNycKaTb HH OJHOW BO3MOYXXHOCTH JaBaTh IPUMEPHI JIOTHYECKUX
3aKJIFOYEHUM, KOTOpbIE KyJila B OOJbIIEN Mepe, 4YeM HAess aKCHUOM, SBIISIIOTCS
UCTUHHBIMH U €JUHCTBEHHBIMU

JABUTATEISIMA MaTEMaTUYECKOI'O MBILIIJICHUS.

BTopoii nenpr0 H3ydeHHsT TI'€OMETPHUU SIBJISIETCS MCIOJIB30BAaHHUE €€ Kak
MHCTPYMEHTA NPH PELUIEHUHN KaK MaTEMaTUYECKUX, TaK U NPAKTUYECKUX 3a1ady,
BCTPEYAIOIINXCS B p€ajlbHOM )KU3HNU. OKOHYMBIIUUN KypC IT€OMETPUH HIKOJIBHUK
JOJIP)KEH OBITh B COCTOSIHUM OIPEIEIUTh I'€OMETPUUECKYI (GUIrypy, ONHUCaATh
CJIOBAMHM JaHHBIM 4EPTEXK MU PUCYHOK, HAUTH IJIOIIAAb 3€MEJIBHOTO y4acTKa,
paccuutaTh HEOOXOAMMYIO JIJIUHY OHNTOBOJOKOHHOTO Kabens WM TpeOyemble
pasMepbl rapaxa JJi1  aBTOMOOWJIA. ODTOMY COOTBETCTBYET BTOpas,
BBIYUCIIUTEIbHAsI JIMHHAA B MW3y4YEHUM TE€OMETpuHd B IIKoye. JlaHHas
OpaKTUYECKasl JINHUS SIBISICTCSI HE MEHee BaKHOM, 4deM nepsas. Emeé Ilnaron
peanuchiBai, 4To0bl «rpaxaaHe IIpekpacHoro ropoga HM B KOEM cCiydae HeE
OCTaBJISIIA TEOMETPHIO, BEJIb HEMAJIOBAXKHO JIa’ke MOOOYHOE €€ MPUMEHEHUE — B
BOCHHOM JI€JI€ 1a, BIIPOYEM, U BO BCEX HAyKaxX — JUIA JIy4LIEro UX YCBOCHHUSA: MBI
BeJb 3HaeM, Kakasg OEeCKOHeYHasl pa3HHUIla CYLIECTBYET MEXJy YEIOBEKOM
MIpUYAaCTHBIM K TE€OMETPUM UM HEONpu4dacTHbIM». Jlasi 3TOro  y4uTelnro

PEKOMCHAYCTCA HOI{6I/Ip aTb 3aJa4du IIPpaKTHICCKOTO XapakTepa JJIA
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paccMaTpuBaeMbIX TEM, YUUTh AJ€TE€U CTPOUTH MAaTEMATUUYECKHUE MOJIECIIHU peaTbHBIX
JKU3HEHHBIX CHUTYyalluii, MPOBOJWUTH BBIYHUCIICHHUS W OIICHUBATh aJ€KBAaTHOCTH
MOJYYEHHOro pesyjbrarta. KpaiiHe Ba)XHO NOIUYEPKHUBATH CBSA3U T'€OMETPHUH C
JAPYTUMHU npeaMeTamMu, MOTHBHUPOBATh HCIIOJIb30BaTh OTpeaeJICHUs
reoOMeTpHUECKUX (PUTYp U TOHSATHUN, JEMOHCTPUPOBATH MIPUMEHEHUE MOy YS€HHBIX
YMEHHU B (U3MKE W TEXHUKE. DTH CBSI3U HaAWOOJIee SIPKO BUIHBI B TeMax
«BekTope», «TpPUTrOHOMETPUUECKHE COOTHOWIECHUS», «MEeToJ KOOpAMHAT» U
«Teopema IIudaropar.

B 3aknroueHue counui€éMcs Ha BEJIUKOrO MareMaThuka U actpoHoma HMoranna
Kemtepa, 9ToOBI emé pa3 mogu4epKHYTh U METaIlPEeIMETHOS, U BOCHHUTATEIIHBHOC
3HaueHHue reomeTpuu: ‘“‘Geometria una et aeterna est in mente Dei refulgens: cuius

consortium hominibustributum inter causas est, cur homo sit imago Dei”!.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CornmacHo y4dyeOHOMY IUilaHy B 7—9 Kiaccax wHW3ydYaeTcsi Y4YeOHBIM KypcC
«I'eomeTpus», KOTOPBIM BKIIIOUAET CIEAYIOIINE OCHOBHBIE Pa3J€eibl COACPIKAHUS:
«['eomeTpuueckue GUrypsl 1 UX CBOMCTBaY,

«M3MepeHne reoMeTpuYeCKNX BEJIUYNH», a TaKKe «/leKkapTOBbI KOOPAMHATHI HA
IIoCKOCTHY», «Bekrope», «/Bmwxkenus 1uiockoctn» u  «lIpeobpazoBanus
000U .

Y4eOHblil TUIaH TIpeaIyCcMaTpUBACT HU3yUYEHHE I'€OMETpUM Ha 0a30BOM YpPOBHE,

HUCXOJsl U3 HE MeHee 68 ydeOHBIX HacoB B yUEOHOM IOy, BCEro 3a TpHU rojaa

oOyuenust — He meHee 204 4Jacos.

! I'eomeTpusi enmHa U BedyHa, OHa OiucraeT B boxbem gyxe. Hama

OprU4IaCcTHOCTb K HeU CIIY)KUT OAHUM U3 OCHOBaHI/Iﬁ, IO KOTOPBIM HYCIIOBCK
noJbkeH OwITh  oOpa3zoMm boxeum  (http://www.astro-cabinet.ru/library/

Kepler/Tab_1.htm)

COHEPXXAHUE YUEBHOI'O KYPCA (ITO T'OJJAM OBYUEHUA)
7 Kjacc

HauaneHble noHsiTHA TeoMeTpun. Todka, nipsiMasi, OTpe30K, JIyd. Yros. Buasl
yrioB. BeptukanbHble U CcMeXxHBbIE Yyribl. buccektpuca yrina. Jlomanas,

MHOTI'OYT'OJIbHHUK. HapaHHeJ'ILHOCTI) U NICPIICHAUKYIISIPHOCTD TIIPSIMBIX.
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CummMmetpuunsble ¢urypsl. OCHOBHBIE CBOMCTBa oceBOi cummeTpuu. Ilpumepst
CHUMMETPHUH B OKPYKAIOILIEM MUpE.

OCHOBHBIE NOCTPOEHUSI C IMOMOILIBIO LUPKYJIsI U JUHEHKH. TpeyrojbHUK.

BricoTa, mMmenuaHa, OUcCceKTpUca, UX CBOMCTBA.

PaBHOOenpeHHbBIM U PaBHOCTOPOHHUI TPEYTrOJIbHUKHU. HepasenctBo
TPEeyTrOJIbHUKA.

CpoiicTBa W TIIpU3HAKM pPaBHOOEApPEHHOTro TpeyrojbHuka. IIpuzHakmu
paBEeHCTBAa TPEYTrOJIbHUKOB.

CBolicTBa 1 NpHU3HAKU NapaIeIbHBIX NPsiMbIX. CyMMa yIrjlOB TPEyTrOJIbHUKA.
BHemHue yribl TpeyrojJbHHKA.

IIpssmOoyroabHbIid  TpEyroJdbHUK. CBOMCTBO MeEIWaHbI HPSIMOYTOJIBHOIO
TPpEyrojbHUKA, MNPOBEAEHHONW K  runorenyse. IIpusHakm paBeHCTBa
MPSIMOYTI'OJIBHBIX TPEYTOJIbHUKOB. [IpAMOyYyTOJIBHBIN TPEYTrOJIBbHUK C yrioMm B 30°.

HepaBeHcTBa B reomMerpun: HEPABEHCTBO TPEYIOJIbHHUKA, HEPABEHCTBO O
JUIMHE JIOMAaHOM, TeopemMa O OOJbIIEM yriie U O0NbIIEeHCTOPOHE TPEYTOJIbHUKA.
IlepnneBauKYyJIsAp U HAKJIOHHAs.

I'eomerpuueckoe MecTo TO4YeK. buccekrpuca yrjga U CEepeaUHHBIA
HEPIICHAUKYJIISIP K OTPE3KY KaK T€OMETPUUYECKHE MECTa TOUYCK.

OKpy>XHOCTh U Kpyr, XOopJla H JuaMeTp, HuX cBoiicTBa. B3aumnHoe
pacnoJIoKEHHUE OKPYKHOCTH U npsiMoi. KacarenbHast  ceKkylias KOKPY>KHOCTH.
OKpy>XHOCTb, BOMCaHHasi B yroJl. BrnmcanHas W onMcaHHasi OKPY>XHOCTH

TPEYTrOJIbHUKA.
8 kmacc

YereipéxyroabHuku. [lapamnenorpaMmm, ero npu3Hakv U cBoOMcTBa. HacTHbIE
cllydad IapajjiejgorpaMmmoB (IIpsIMOYTOJIBHUK, poMO, KBajapaT), UX IIPU3HAKU U
cBoiictBa. Tpamenusi, paBHOOOKas Tpamneuusi, €€ CBOWCTBA M NPU3HAKH.
I[IpsimoyronbHasi Tparneuus.

Meron ynsoenuss menuansl. LleHTpanbHas cummerpusi. Teopema @aneca u

TeOpeMa O NPONOPLUHOHAIBHBIX OTPE3KaX.

CpenHue JMHUM TPEyrojbHUKA U Tparnenuu. LlenTp macc TpeyroiabHUKa.

I[Tonobue TpeyronbHUKOB, Ko3dduimeHT mnoxodus. IlpusHaku mnomoOus
TpeyroJibHUKOB. [IpuMeHenre nonooust Ipu peIeHny NMPaKTUIYECKUX 3aJ1a4.

CpoiicTBa momaaei reoMerpudeckux ¢uryp. Dopmynsl Uil TUIOMIAAHN
TpeyrojbHHUKa, apajuiejsorpaMmma, pomoa u tpaneuuu. OTHOIIEHUE TUIoIanen
NOAO0OHBIX QUTYD.

Brrauciaenue mnmoniaaeit TPCYTOJIbHUKOB U MHOT'OYT'OJIBHHUKOB Ha KJIeT4aToOn
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Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsnl Iludaropa npu penieHUU
NPAKTUYECKUX 3a/a4.

CuHyC, KOCHMHYC, TAaHI'€HC OCTpPOrO yrjla MpsIMOYTOJIBHOTO TpPEYIOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. TpUroHOMETpUUYeCKHe (YHKINHU
yrioB B 30°, 45° u 60°.

BrincanHbI€ ¥ LIEHTpaAJIbHBIE YIJIbl, YTOJ MEXAY KacaTeJIbHONU UXOPIAOM. Y IIIbI
MEXK/y XOpJlaMH U CEKyIIMMH. BrimcanHble 1 OIMCaHHbIE YETHIPEXYTOJIBHUKHA.
BzaumHoe pacrionoskeHue IByX okpykHocTei. Kacanme okpykHOcTei. OO1me

KacCaTCJIbHbIC K IBYMOKPY’>KHOCTAM.

9 kiacce

Cunyc, KocuHyc, TaureHc yrioB oT 0 10 180°. OCHOBHOE TPUTOHOMETPHUUECKOE
TOXAEeCTBO. DOPMYJIbI IIPUBEICHMUS.

Penienue tpeyronbHUKOB. TeopeMa KOCHMHYCOB M T€OpeMa CHHYCOB. PereHue
NPaKTUYECKHUX 3a/1a4 C UCIOJIb30BAHUEM TEOPEMBIKOCUHYCOB U TEOPEMBI CUHYCOB.

IMpeobpazoBanme momoous. [logodre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema o mpou3BeAEHNN OTPE3KOB XOPHA, TEOPEMBI O IPOU3BEAEHUU OTPE3KOB
CEeKylLINX, TeOpeMa O KBaJpaTe KacaTeIbHOM.

Bekrop, amimHa  (MOAyJib)  BEKTOpa, COHAaIIpPaBJIEHHBIE  BEKTOPHI,
IIPOTUBOIIOJIOXHO  HAIPaBJIEHHBIE  BEKTOPHI, KOJUIMHEAPHOCTH  BEKTOPOB,
paBEHCTBO BEKTOPOB, Ollepalluu HaJ] BeKTopaMu. Pa3inokeHue BekTopa no IByM
HEKOJUIMHeapHbIM BekTopaM. KoopanHatel BekTopa. CrajlsipHOE NPOU3BEICHUE
BEKTOPOB, IPUMEHEHHUE JJIs1 HAXOXKACHUS JJIUH U yIJIOB.

JlekapToBbl KOOpAWHATHI HA IJIOCKOCTH. Y paBHEHUS NPSIMON U OKPY>KHOCTH
B KOOpJHWHAaTax, MI€PECCUCHUE OKPYKHOCTEN M NpsIMbIX. MeToa KOOpAUHAT U
€ro NpuMeHEHHE.

IIpaBuibHBIE MHOTOYTOJBHUKHU. JJIMHA OKpy>XHOCTHU. ['pamycHasiu pagunaHHas
Mepa yriia, BBIUHUCIIEHUE JIMH JyTr OKpy»XHocTel. Ilnomans kpyra, cekropa,
CErMEHTa.

JIBM>KeHUsT TIJIOCKOCTU M BHYTPEHHUE CHUMMETpUU GUryp (dJIeMeHTapHbIe
npeacrapiienusi). [lapamnensabiii nepenoc. [loBopor.

IJIAHUPYEMBIE TTPEJMETHBIE PE3YJIbTATbI OCBOEHMS ITPUMEPHON PABOYEIM
[TPOI'PAMMEBI KYPCA (ITO TOJAM OBYUYEHUA)

OcBoeHue ydeOHOTOo Kypca «l'eomeTpusn» Ha yYpOBHE OCHOBHOTO OOIIero
oOpa3oBaHUs JIOJHDKHO OOECIeYMBATh JOCTHIKCHHE CICAYIONIUX IIPEIMETHBIX
o0pa3oBaTeNbHBIX PE3yJIbTATOB:
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7 KJ1acc

— Pacnio3znaBsath HU3YYUYCHHBIC T COMCTPUYCCKHUC (bnrypbl, OIIpCACTIATE HUX
B3aNMMHOC PACIIOJIOKCHUC, 1/1306pa>1<aTL TFCOMCTPHUYCCKUC (1)I/Il"yp]':;I; BBIIIOJIHATH
YCPTCIKU IO YCJIIOBUIO 3a1a4YU. HSMepHTB JIMHEHHBIC U YIJIOBBIC BCJIMYHUHBI. Pemats

3aJa4M Ha BbBIYUCICHUC NJIMH OTPC3KOB U BCIINMYHUH YTIJIOB.

— Jlenatb TpyOyIO0 ONEHKY JIMHEHWHBIX M YIJIOBBIX BEJIUYUH NPEIAMETOB B
peajibHOI JKHU3HHU, Pa3MEpPOB MNPUPOIAHBIX OO0BEKTOB. Paznmnuare pasMepbl ATHUX

OOBEKTOB MO MOPSIAKY BEIITUYUHBIL.
—  CTpouThb 4epTEKHU K TECOMETPUUSCKUM 3ajlavdaM.

— ITons3oBaThCH IIpU3HAKaMM PpPaBCHCTBaA TPCYTIOJIBHUKOB, HCIIOJIb30BaATh

MPU3HAKHA U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJIHLHUKOB IIPU PEIICHUH 3a7a4.

— HpOBOI[I/ITI) JIOTHYCCKHUC PACCYKIACHUA C HCIIOJIB30BAHUCM I'€COMCTPUICCKUX

TEOpEM.

— ITons3oBaThCH IIpU3HAaKaMK PpPaBCHCTBaA IPAMOYITOJIBHBIX TPCYTOJIbHUKOB,
CBOMCTBOM MCIHUAaHBbI, HpOBGI[éHHOﬁ K T'HIIOTCHY3C INPAMOYTOJIBHOT'O TPCYIOJIbHHUKA,

B PCHICHUU I'COMCTPUYICCKUX 3ada4.

— OHPCHCHHTB MapaJuiCJIbHOCTD IIPAMBIX C IIOMOIIBIO YTIJIOB, KOTOPbIC o6pa3yeT
C HUMH CCKYyIasd. OHpCI[CJISITL nmapaJuiCJIbHOCThb IMPAMBIX C IMOMOUIIBIO paBCHCTBA

PacCCTOSIHUM OT TOYEK OAHOM IPSIMOU 1O TOYEK APYTrOU MPsSMOM.
— Pemartp 3aaun Ha KJieT4yaTol Oymare.

— IIpoBoauTh BBIYMUCIIEHUS U HAXOJAMUTh YUCIJIOBbIE M OYKBEHHbIC 3HAUCHUS
YTJIOB B TEOMETPHUYECKHUX 3a/1a4ax C UCIIOJIb30BAHUEM CYMMbI YIJTIOB TPECYTOJIbHUKOB
U MHOTOYTOJBbHHKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX IIPU MNEPECEUYCHUH NBYX
napajuleJIbHbIX NPsIMBIX CEKyIlel. Pemare npakThdecKkue 3a1adu Ha HaXOXKJICHHUE

YTJIOB.

— Bnagerp TOHSTHEM TE€OMETPHUYECKOTO MECTa TOYEK. YMETh ONpeacisiTh
OUMCCEeKTpUCY yIJjla U CEPEIMHHBINA NEePHEeHAUKYJIISP K OTPE3Ky KaK reOMeTpUIECKHUEe

MECTA TOYCK.

—  @opmyaupoBaTh ONpEIEJIEHUsI OKPY>KHOCTH M Kpyra, XOopAbl U JuUameTpa
OKPY>KHOCTH, MOJIb30BaThCsI X CBOMCTBAMU. ¥ METh NPUMEHSITh 3TH CBOMCTBA MPHU

pPeHICHUH 3a1a4.

— Buazgerpr mOHSTHEM OMHUCAHHOW OKOJIO TPEYTrOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ 1eHTp. llomp3oBaTtbecsi (hakTaMHU O TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYTrOJIbHUKA TMEPEeCceKaroTcss B OJAHOW TOYKE, MU O TOM, YTO CEpEJIUHHbIC

HEePHEeHAUKYJISIPbI K CTOPOHAM TPEYTroJbHHUKA IIEPECEKar0TCsl B OJTHOM TOYKE.
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— Brnangets moHSTHEM KacaTEIbHOW K OKPYXHOCTH, MOJb30BaThCsI TEOPEMOU O

NEepNEeHIUKYJIIPHOCTH KacaTeJIbHOM U paguyca, MPOBEIEHHOTO K TOYKE KacaHUs.

— ITonp30BaThCs HpOCTQfIHIPIMPI TrCOMCTPHUYICCKUMHU HCPABCHCTBAMMU, IIOHUMATD

Hnx HpaKTI/I‘IeCKI/Iﬁ CMBICIJI.

— HpOBOI[I/ITI) OCHOBHBIC TCOMCTPHUUICCKHUC ITOCTPOCHHUA C MIOMOIIBIO NIUPKYJIA U

JIMHENKU.

8 kiacc

— PacniozHaBaTts OCHOBHBIC BUIBI LIeTpréX}/TOJ'II:oHI/IKOB, Hnx SJICMCHTHI,

IMOJIb30BaThCs UX CBOMCTBAMH IIpU PCIICHUU I'COMCTPHUYICCKUX 3adal.

— IlpuMeHsTh CBOMCTBA TOYKU MEPECECUCHUS] MEIHaH TpeyroJibHUKa (LIeHTpa

MaCC) B PCIIICHUWU 3aa4.

— Bunagerps moHsiTHUEM CpeAHEN JIMHUM TPEYroJbHUKA U Tpareunuu, IIPpUMEHSITh
UX CBOMWCTBa IpU pPEUHIEHUWM TeoMeTpudeckux 3aaad. I[lomp3oBarbcsi TeopemMoit
daneca u TeoOpeMO 0 MPOTOPIUOHAIBHBIX OTPE3KaX, MPUMEHSTh UX JJIsI PEeIICHUS

IIPaKTU4YCCKUX 3a1da4.

— HpI/IMeHHTB IIpU3HAKHA HOI[O6I/I$I TPCYTOJIbHUKOB B PCIHICHHUHU I'COMCTPUICCKUX

3aad4.

— Tlonb3oBarbest Teopemod Iludaropa nist pemieHuss Ie€OMETPUUYECKUX U
npakTH4YecKuX 3a1a4. CTpOUTh MAaTEMATHYECKYIO MOJEJb B IPAKTUYECKUX 3a/J4a4ax,

CaMOCTOATCIIBHO JCJIaTh qepTé)K 1 HAXOAUTH COOTBCTCTBYIOUIMEC JJINHBI.

— Buagers mNoOHATUSAMH CHHyCa, KOCHMHYCa M TaHI€HCA OCTpPOro yrja
OpPsIMOYT'OJIBHOTO TpeyrojbHUKa. 110b30BaThCsT 3TUMU MOHATUSIMHU Ul PELICHUS

IPpaKTHUYCCKHUX 3a1a4.

—  Brprmaucnarte (pa3nudHBIMU CIOCO0aMU) MJIOIIAAb TPEYTOJbHUKA U TUIOMIA N
MHOTOYTOJILHBIX  (uryp (moap3ysicb, TA€¢ HEOOXOIUMO, KaJIbKYJIITOPOM).

[IpuMeHsITh TIOTy4YeHHBIE YMEHHUS B MPAKTUYECKUX 3aJavyax.

— Buagerp NOHATHSAMM BIIMCAHHOTO M LEHTPAJBHOIO YIJia, HCIIOJIb30BaTh
TEOPEMBI O BOUCAHHBIX yIjaxX, yIrjax MeXIy XopJaMH (CEKYIIHUMHU) U yIjIe MEXIY

KacaTeJIbHOM U XOpJI0M NPHU PEIICHUU I'€OMETPUUECKUX 3a/1a4.

— BuageTrs NMOHSATHEM OIIMCAHHOTO YETBIPEXYTIOJBHUKA, IIPUMEHATH CBOMCTBA

ONHUCAHHOT'O YEeThIPEXYTOJbHUKA MPU PELICHUH 3aj1a4.

— IIpuMeHATs NOJy4YE€HHBIE 3HAHUS HA MPAKTUKE — CTPOUTHh MAaTEMATHYECKHUE
MOJENH Ul 3a/lad peajlbHOM KU3HU U IIPOBOOUTH COOTBETCTBYIOIINE BBIYUCIICHUSA

C TIPUMCHCHHUCM HO,I[OGI/IH n TPpUTOHOMCTPHUHU (HOJ'II)3YSICL, rac HCO6XOI[I/IMO,
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KaJIbKYJISITOPOM).

9 kiacc

— 3HaTh TPUIOHOMETPHUYECKHE (YHKIHM OCTPBIX YIVIOB, HaxXOJAUTh C HX
MOMOIIBIO PA3JIUYHBIE 3JEMEHThl IPSAMOYIOJIBHOIO TPEYroJdbHUKA («pelIeHHue
OpPSIMOYTOJIBHBIX TPEYTrOJbHUKOBY»). HaxonuTh (¢ MOMOLIBIO KaJIbKYJISITOPA) JJIMHBI

n yTJIbl OJIA HETAOJIUYHBIX 3HAYCHUH.

— Tlomp3oBaThes popMynaMu NMIPUBEAEHUS U OCHOBHBIM TPUTOHOMETPHUUECKUM
TOXJAECTBOM JUIsl HaXOXAEHHUSA COOTHOLICHUM MEXIy TPUIOHOMETPUYECKUMHU

BCIIMYMHaAMM.

— Hcnonb3oBaTh TEOPEMBI CHHYCOB U KOCUHYCOB JIJIsI HAXOXKAECHUS Pa3JINUYHbIX
3JIEMEHTOB TpPEYTroJIbHUKA («PEIIEHUE TPEYyroJbHUKOBY»), MNPUMEHSATH HUX IIpPU

PEIICHHUHU T'COMCTPHUUICCKHUX 3a1a4.

— Bunagerp noHsTHIMH ~ npeoOpa3oBaHHUs  IMOJI00USI, COOTBETCTBEHHBIX
3JI€MEHTOB MOA00HBIX puryp. [lonb3oBaThCsa CBOMCTBAMHU MOA00UST ITPOU3BOJIBHBIX
(puryp, ymeTh BBIYUCHATH JUTMHBI 1 HAXOAUTH YTbl Yy TOA00HBIX puryp. IIpuMeHsth
CBOMCTBa TIOZIOOHWSI B TIPAKTHYECKHX 3ajladaXx. YMETh MNPUBOAUTH HOPUMEPHI

MOJIOOHBIX (PUTYP B OKPY’KAIOILIEM MHUPE.

— ITons3oBaThCH TCOpCMaMHU O IMPOU3BCACHUHN OTPE3KOB XOP, O IIPOU3BCIACHUUN

OTPE3KOB CEKYIIUX, O KBaIpaTe KacaTeJIbHOM.

— ITons3oBaThCH BCKTOpaMH, IMOHUMAThb HUX FCOMeTpI/I‘-IeCKI/Iﬁ n (1)I/I3I/I"ICCKI/H>’I
CMBICJI, TPHUMCHATHL HNX B PCHICHHUU TI'COMCTPUYCCKUX H (bHBH‘-IGCKHX 3aJa4.

HpI/IMeHSITI) CKaJIAAPHOC MPOU3BCACHHNEC BCKTOPOB I HAXOXKACHUS IJIWH U YTIJIOB.

— ITons30BaThCsI METOAOM KOOpAHWHAT Ha IUJIOCKOCTH, IPUMCHATH €TI0 B

PCHICHUHN T'COMCTPHUUYCCKUX U IMMPAKTHUYICCKUX 3a1a4.

— Bunaners moHATHUSMH HPAaBUIJIIBHOIO MHOI'OYTOJIBHHUKA, IUIMHBI OKPY>KHOCTH,
JUIMHBI Iy OKPY>XKHOCTH U PaJUAaHHOW MEpPBI yIjla, YMETh BBIYUCIATH ILUIOIIANb

Kpyra u ero dacrtei. [IppyMeHATs 1oJlydeHHbIE YMEHHUS B IPAKTUYECKUX 3aadax.

— Haxomuts ocu (MM LEHTPHI) CUMMETPUU (PUTYp, OPUMEHSTH IBUKCHUS
IJIOCKOCTHU B IIPOCTEUIINX CIIydasiX.

—_— HpI/IMCHHTB TTOJTYYCHHBIC 3HAHHWA HA IMMPAKTHUKEC — CTPOUTH MATCMATHUYCCKHUC
MOACIINU OJId 3a1a4 peaﬂBHOﬁ JKU3HU U IMIPOBOAUTL COOTBCTCTBYIOIIMEC BHIYUCIICHUA
C MPUMEHEHHUEM MOJ00US U TPUTOHOMETPHUIECKUX (PYyHKIUN (TTOJIB3YSICh, TAE

HE00X0IUMO, KATbKYJISITOPOM).
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TEMATHUYECKOE TIJTAHUPOBAHUE
YYEBHOI'O KYPCA(ITIO 'OJAM
OBYYEHUA)

7 xiacc (He MeHee 68 )

N3mepenue TMHEWHBIX U
YIJIOBBIX BEJIMYUH,
BBIUHMCJICHHUE OTPE3KOB U
YTJIOB.

IMepumerp u mromans GuUryp,
CO-TaBJICHHBIX U3

OpsSIMOYTOJIBHUKOB

Ha3Banue
pasjiena
OcHOBHBIE BHBI
(TeMbI)
OcHoBHoOe coaepkaHue AeATeJIbHOCTH
Kypca
o0yyarmmxcs
(4ucio
4acos
IIpocreiimue IIpocreiimne ®dopmyaupoBarhb
reoMeTpu4yecKue reoMeTpudecKkue OObEKTHI: OCHOBHBIE€ TNIOHATHUS U
¢uryps! u ux TOYKH, MOpsIMbIC, JTy4Yd U OIpEEICHUSI.
cBoOiicTBA. YIJIbl, MHOT'OYT'OJIBHUK, PacnosnaBarthb
HN3mepenne JJOMaHasl. U3Y4YECHHBIC
reoMeTpuYecKuX CMeXHBIE U BEpTUKAJIbHbIE reOMETPUUECKUE
BeJIHYNH yribl. Pabora ¢ (urypsl, onpeneaaTs
(14 ) OPOCTEHUIIMMHU YEPTEKAMMU. UX B3aUMHOE

pacrosyio)keHue,
BBINOJHATH YEPTEXK I10
YCJIOBHIO 3aJla4UH.
IIpoBoauThb
npocTenme
NOCTPOEHUSI C HOMOIIBIO
LHUPKYJISd U JIMHEUKHU.
N3mepsATs TUHEHHBIE U
YTJIOBBIE€ BEJIUYUHBI
r€OMETPHUUYECKUX U
NPAKTUYECKUX
OOBEKTOB.
Onpenensitb «Ha rjas3»
pa3Mepbl peanbHbIX
00BEKTOB, MPOBOAUTH
rpyOyIo OLIEHKY UX
pa3MepoB.

PemraTp 3agauym Ha
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BBIYHCIIEHNE IJINH
OTPE3KOB U

BEJIMYHH YTJIOB.
PemaTp 3a7auyu Ha
B3aHMHOC
pacriojyioKeHue
reOMETPHUIECCKUX
buryp.

ITpoBoauTs
KJIaCCU(PUKAIIHIO YTIIOB,
BBLIYHCJIATD JIUMHEHHBIC
U YTJIIOBbI€ BEIIUYUHBI,
NPOBOJAUTH
HEOOXOIUMBIC
JoKa3aTeIbHbIC

paccy>XJIeHUsl.

3HAKOMHUTLCH C

UCTOpPUEN pa3BUTUSA

reomMeTprun
TpeyroabHuKH (22 IHonsaTne o paBHBIX Pacno3znaBarb mapsbl
) TPEYTrOJIbHUKaX U paBHBIX
NEPBUYHBIC NPEICTABICHUS TPEYTrOJILHUKOB Ha

O PpaBHBIX (KOHTPYIHTHBIX)

¢purypax. Tpmu

paBEeHCTBA TPEYTIOJIbHUKOB.

MpU3HaKa

ITpu3naku paBeHCTBa
OPsSIMOYTOJIBHBIX
TpeyroabHUKOB. (CBOICTBO

MCEAAaHBbI IIpAMOYTOJIBHOT'O
TpPEyroJIbHUKA.
PaBHOOenpeHHBIC u
paBHOCTOPOHHUE
TpeyrojabHUukU. [Ilpu3zHaku u
CBOMCTBa pPaBHOOEAPECHHOTO
TpPEyroJIbHUKA.

I[IpotuB Gombmiell CTOPOHBI

TOTOBBIX 4depTekax (C
yKa3aHHUEeM
NPU3HAKOB).
BBLIBOAUTL CJIEICTBUS
(paBeHCTB
COOTBETCTBYIOIIUX
3JIEMEHTOB) u3
paBEHCTB
TPEYTOJILHUKOB.
PopmyIMpOBATH
OIpEIEICHUS:
OCTPOYI'OJILHOTO,
TYyHOYTOJIbHOTO,

IpsAMOYTOJIBHOTO,
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TPEyroJabHUKA JIEKUT
Oonpnii yroa. Ilpocreiimue
HEPAaBEHCTBA B F'€OMETPHHU.
HepaBeHcTBO TpeyrojbHHUKA.
HepaBeHcTBO J1OMaHOMN.
IIpssMoyrosbHBIM

TPEYroJibHUK CyTJjioM B 30°.

IlepBbie MOHATHUS O

A0Ka3aTejibCTBax B rCOMCTPUU

paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO
TPEYTrOJILHUKOB;
OUCCEeKTPUCHI, BBICOTHI,
MeEJIUaHbl
TPEYTOJbHUKA;
CepeITMHHOTO
OepneHIUKYIIsIpa
OTpe3Ka;  IepuMeTpa
TpeyTroJbHUKA.
DopmyIMPOBATH
CBOMCTBAa H TIpU3HAKHU
paBHOOEIPEHHOTO
TpeyTroJbHUKA.
Crtpourtn 4YEepTEeXH,
pemiats  3aJa4yd  C
MOMOIIBIO HAXOXKIACHUS
paBHBIX
TPEYTOJIbHUKOB.
IIpuMeHATH OPU3HAKU
paBeHCTBa
OpsSIMOYTOJIBHBIX
TPEYTOJILHUKOB B
3agadax.
Hcnoas3oBarhb

g poBbIe peCypCHI IJIst
HCCJIeIOBAHUS CBOWCTB

U3y4daeMbIiX QUryp.

3HAKOMUTBLCH €
HCTOPHUeEN pa3BUTHSA

reoMeTpuu

Ilpooonowcenue

HasBanmne

pas3aeiia

OcHoBHOe coaep:kaHue

OcHoBHBIE
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(TembI)

BHUJIbI NeATCIBbHOCTH

Kypca (4ucjio o0yvyarmmxcs
4acoB)

MapajneabHbIe IMapaiuienbuble  npsimble, | POPMYITHPOBATH MOHSATHE

npsAMbIe, CymMmma ux CBOP'ICTBa, IsTeIll napajiCjabHbIX MPSAMBIX,

yriios mocTyJjar EBKJ’II/II[a. HaxoAuTb IIPAKTHUYCCKHC

TpeyroJibHuKa Haxkpect Jexamue, | MpUMEpHL.

(14 4) COOTBETCTBECHHbBIE u | M3yyarb CBOICTBa YIJIOB,
OTHOCTOPOHHHE YTIBL | 00pa3oBaHHBIX npu
(o6pazoBaHHBIE IIPpU | mepeceuyeHur MnapaiieiIbHBIX
nepeceyeHun IPSAMBIX CEKYIIEN.
napajjiciibHbIX OpsMBIX | [IpoBOoaAMTH J0Ka3aTeJbCTBA
CeKyIe). napamuieabHOCTH ABYX MPSIMBIX

IIpu3Hak mnapauIeIbHOCTH
OpsIMBIX 4Yepe3 pPaBEHCTBO
paccTosiHUM OT  TOYEK

OJHOUW NIPSAMON IO BTOPOU

OPsSIMOM.

Cymma YTJIOB
TpEeyrojabHHUKa u
MHOTOYTOJIbHUKA.
Buemnue yTIJIbl
TPEyTroJbHUKA

C IIOMOMIIBIO YIJIOB,

00pa30BaHHbBIX pu
IIEPECEYECHUN DTUX NPSIMBIX
TpeThbeH NPsIMOU. BeIuuCcIaaAThH
CYyMMY YTJIOB TPEYTOJIbHUKA U
MHOTOYTOJIbHHKA.

Haxoaurthb YU CJIOBBIC u
OyKBEHHbIE 3HAUYEHMUS YIJIIOB B
reOMETPUUYECKUX 3aJadax C
HUCIIOJIb30BAaHUEM TEOPEM O
CyMMe€ YyIJIOB TPE€YIOJIbHUKA U
MHOT'OYT'OJIbHUKA.

3HAKOMHUTBLCS C UCTOPUeN

pPa3sBUTHUA TCOMCTPUU
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OxkpyxHOC

ThbHU KPYT.
I'eomeTpuueckue
NMOCTPOEHHS

(14 49)

OKpy>XHOCTb, XOpJbl U
AUaMETpPbl, HUX CBOMCTBA.
KacarenbHas K
OKPY>XHOCTH.

OKpy>XHOCTb, BITMCAHHAas

B yroi. Ilonstne o I'MT,

OpUMEHEHHE B  3aJa4dax.
buccekrpuca U
CEepEAUHHBIN
NEepHECHINUKYJIISIP Kak
reoMeTpu4ecKue MecTa
TOYEK.

OKpy>XHOCTb, OITMCaHHAas
OKOJIO TPEyYTOJIbBHUKA.
Brincannas B
TPEYTOJIBHUK
OKPY’>KHOCTb.
IIpocreiiinne 3amadu  HA
MIOCTPOEHHUE

DopMyIHMpPOBATH
OIpeAeJIeHUsl:  OKPY>KHOCTH,
XOpABI, Iuamerpa 51

KacaTelbHOM K OKPY’KHOCTH.

HN3yuartsb Ux CBOMCTBA,

NpU3HAKH, CTPOUTH YCPTCIKH.

HccaenoBarb, B TOM YHCIE
HCIOJIb3YH nugposBbie
pecypchl: OKpPY>KHOCTb,

BIIMCAHHYIO0 B YIOJ; LEHTpP

OKPY>KHOCTH, BIHCAaHHOW B
yIoJI; PaBEHCTBO OTPE3KOB
KacaTeIbHBIX.

Hcnouab3oBath MmeToa T MT
JUISL TOKAa3aTeIbCTBATEOPEM O
repecevyeHnn OUCCEKTPUC
YTJIOB TPEYTrOJbHUKA U
CEepEAUHHBIX
OEPIICHANKYJISIPOB K
CTOpPOHaM TPEYTOJIbHHUKA C
noMonipro I'MT.
OBJageBaTh NOHATHSIMH
BITMCAHHOM W OITMCAHHOM
OKPY>XKHOCTEU
TPEYTrOJIbHUKA, HAXOAUTh
LIEHTPBIITUX OKPYKHOCTEMH.
PemiaTh OCHOBHBIC 32241 HA

MOCTPOEHHUeE: yIja, PaBHOTO

JTaHHOMY; CEpEIMHHOTO
NEPIECHAUKYIsIpa  JaHHOI'O
OTpE3Ka; npsiMOH,

OpoOXOoasIe depe3 JaHHYIO
TOUKY U TIEPIIEHIAUKYISIPHON
OTaHHOU OpsAMOM;
OMCCEeKTPUCHI JAaHHOTO yTJIa;

TPEYTrOJIbHUKOB o
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pa3IUYHBIM 3JIEMEHTaM.
3HaKOMHUTBCS C HCTOpPHUEH

pa3BUTHUS T€OMETPUH

IToBTOpEHUE,
00001IeHNe

3HAHUH

(4 1)

I[ToBTOpenue u o600IICHUE
OCHOBHBIX HOHATUU U

METOJIOB Kypca 7 kJjiacca

Pematn 3aJa49M Ha
HOBTOPEHUE,

WILTIOCTPUP YOI E CBS3H
MEXITY pa3IuYHbIMU

4acTsIMH Kypca

8 kiacc (e Menee 68 u)

Haspanwe OcHoBHBIE
paszmena OcHOBHOe coJepkaHue —
(remer) AeITeJIbHOCTH
Kypea (amcio 00y4YarImnXxcs
4acoB)
Yeroipéxyroasuu | Ilapamienorpamm, ero | U3o0paxarb M HAXOAUTh Ha
ku (12 4) NPU3HAKU UM CBOMCTBA. | 4epTe)Kax
YHactHbIE Cllydau | 4eTBIPEXYTOJIbBHUKHU pPa3HbIX
napajieJIorpaMMoOB BUJIOB U UX 3JIEMEHTHI.
(IpsAIMOYTOJIBHUK, pOoMO, | DopMyaupoBaTh
KBaJpaT), UX NPU3HAKU U | ompeneSIeHHs:
CBOMCTBA. Tpaneuusa. | nmapamienorpamma,
PaBHoOoOKas U | IpsAMOYTOJIbHUKA, pomoa,
OpAMOYTOJIbHASA KBaJpara, Tparenuu,
Tparenuu. paBHOOOKOM Tpanenuu,
Y nBoeHue MEAMUaHbl. | MNPSIMOYIOJBHONW Tpaleuuu.
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ILlenTpanbsHasicuMMeTpUs

Jloka3pIBaTh W MCHOJIb30BATH
MpH pellleHnH 3a1a4 TTPU3HAKHU
u CBOMCTBA:
napanjejiorpamma,
NpsIMOYTI'OJIbHUKA, pomoa,
KBaJpara, Tpaneluu,
paBHOOOKOM Tpamneiuu,
OPSIMOYTOJIBHOW Tparenuu.
IIpuMeHATH MeTOA yIBOCHUS
MeJIMaHbI TPEYTOJIbHUKA.
HUcnoan3zoBath 1udpoBHIC
pecypchl sl UCCIIeOOBaHUS
CBOMCTB U3y4aeMbIX (pUryp.
3HAKOMHUTBCA ¢ HMCTOpHeEN

pa3BUTUSL TEOMETPUH

Teopema
daneca u
TeopeMa o
NMPONOPUHOHA
JIbHBIX
oTpe3Kax,
mox00-

HbIE
TPeyroJbHUKH

(15 )

Teopema daneca u
Teopema 0
OPONOPLUOHAIIBHBIX
OTpEe3Kax.

Cpenusist JIMHUS

TpeyrojbHuKa. Tpaneuwms,

ec CpcaHssa JIMHUA.

IIponmopunoHanbHbIE
OTpE3KH, MOCTPOEHHUE
YEeTBEPTOTO

MIPOTTIOPLIMOHAIIBEHOTO
OTpe3Ka.

CBoiicTBa ILIeHTpa Macc B
TPEYTOJIbHUKE.

[TomoOHBIE TPEYTOIBHUKHU.
Tpu mnpusHaka 10H00US
TPEYTOJILHUKOB.

IIpakTuueckoe

IIPUMCHCHUC

IIpoBoauTe mNOCTPOECHUSA C
MOMOIIBIO UPKY IS u
JIJMHEWKNA C MCHOOJb30BaHUE
TeopeMbl dasieca U TEOPEMBbI
o OPONOPLUOHATIBHBIX
OTpe3Kax, CTPOUTH
4eTBEPTHIN
OPONOPLUOHAIIbHBIN
OTPE30K.

ITpoBoauTh 10KA3aTEJNLCTBO
TOTO, 4TO MequaHbl
TPEYTOJbHUKA [TEPECEKAOTCS
B OJTHOM TOYKE, U HAXOJAHUTh
CBSI3b C

LIEHTPOM  Macc,

HAXOAUTH OTHOULICHHE, B
KOTOPOM MEIMAHBbl OEISTCS
TOYKOH UX IIEPECCUCHUS.

Haxoaurtnb IIOJIO0HEIE
TPEYTrOJIbHUKHA Ha TOTOBBIX

HepTeIiKax C YKa3aHUEM
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COOTBETCTBYIOIIHX
MIPU3HAKOB 1OJ100USI.
Penrarte 3aa4u Ha NOJOOHEBIE

TPEYTroJbHUKHU C IIOMOIIBIO

CaMOCTOSITEJILHOTO
IIOCTPOCHUSI YEpPTE)KEU WU
HaXO>KJICHUS MOJTOOHBIX
TPEYTrOJIbHUKOB.

IIpoBoauTh A0Ka3aTEJbBCTBA
C MCHOJIb30BAaHUEM MPU3HAKOB
moao0ous.

Jloka3pIBaTh TpU OpHU3HAKA

MOJI00UST TPEYTOJTbHUKOB.

IIpuMeHATH  IOJy4YE€HHBIC
3HAHUS npu peureHnn
reOMETPUUYECKHUX u

MIPpaKTUYCCKHUX 3aJa4Y.

3HAKOMHUTBLCSA € HCTOpHUel
pa3BUTHUSI TEOMETPUH
Ilnomanmb. ITonsiTre 06 oOmiei Teopun | OBIaageBaTh NePBUYHBIMU
Haxoxnenue IUIOLIAH. npeacTaBJeHUsIMH 00 oOmIeH
mJIomajaei DopmMysbl JUIST TUIOMIAAW | TEOpUM  IUiomaau  (Mephbl),
TPEYroJbHH TpEeyroJIbHHUKA, ¢opmyaupoBarb  CBOWCTBA
KOB napa’siejgorpaMma. IJIOIIAIH, BBLISICHSITH 1754
" OTHOLIEHUE IUIOIIAJEN | HAIrJISIIHBINA CMBICI.
MHOT0YT0JIbHbI TPEYTrOJBbHUKOB C OoOmuM | BbIBOauUTH hbopMy bl
X puryp. OCHOBaHHEM WM OOmIeH | Iomagu napajiesorpaMmma,
Ilnomanmu BBICOTOI. TpEeyrojibHHUKa, Tpaneluu u3
MO100HBIX Brruucienue IO AeH hopmy bl ImIomanan
duryp (14 1) CIIOKHBIX  (uryp uepe3 | HPAMOYI'OJIbHHKA
pa3OneHue Ha dYacTH H (xkBanpara).
JOCTPOCHHUE. BoiBOAUTH bopmy et
ITmomaam buryp Ha | IUIomagu BBIITYKJIOTO
KJIeT4aTou Oymare. 4EeThIPEXYTOJIbHUKA yepes

ITnomamu OOOHBIX

uryp. Brraucnenue

JAruaroHaJam M1 YTroJl MCKIAY

auMu. HaxoaurThs IDIoniaau
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IJIoIaJacu. 3agauu C
MPAKTUYECKUM
COAEpIKAHUEM. Pemrenue

3a1a4 C IIOMOIIBIO METOoda
BCIIOMOTATEJILHON

ImIomaau

puryp, n3006paxkEHHBIX Ha
KJIET4YaTOM Oywmare,
MCIOJIB30BaTh  pa3OucHUuE
Ha YacCTHU U JIOCTPOCHUE.
Pasoupars NnpHuMepbI
HUCTIOJIb30BAHUS
BCIIOMOTATEJIbHON  TLIOMIAH
JUIst peuieHust
reOMETPUUECKHUX 3a/1a4.
Haxoauts ruromaan
noa00HBIX (pHUTYD.
BoruucasiTe 1II0MIAIH
pa3IMYHBIX MHOTOYTOJILHBIX
¢uryp.

Pemiatn 3aa4M Ha IU1oniaab
C MIPaKTUYECKUM

CoZIep)KaHUEM

Teopema
Iudaropan
HayYaJa

TPUTOHOMETPUH

(10 v)

Teopema Iludaropa, eé
JIOKa3aTeJILCTBO u
IpUMCHECHHE. OO6paTtHas

Teopema Iludaropa.

Omnpenesenue
TPUTOHOMETPHUIECKUX
¢bynkumit  octporo yria,

TPUTOHOMETPHUUYECKHUE

COOTHOIIICHHUS B
MPSIMOYTOJIEHOM
TpeyrojabHuke. (OCHOBHOE

TPUTOHOMETPUUECKOE
TOXXKaAecTBO. COOTHOIIEHUST
MEXIY CTOpOHaMHU B
IPpAMOYTOJIBHBIX

TPpCYTOJbHHUKAaX CYyIrJIaMH B

45°un 45°; 30° n 60°

Jdoka3bIBaTh TEOPpEMY
IMudaropa, ucnoan30BaTh

e€ B IPaKTUYECKUX
BBIUMCJICHUSIX.
PopMmyaupoBarhb
onpeneseHus
TPUTOHOMETPHUUYECKUX
(¢yHkumMii octporo yrina,
NPOBEPATH UX
KOPPEKTHOCTB.

BBIBOAUTH
TPUTOHOMETPUUECKHUE
COOTHOIIICHUS B
OpsIMOYTOJIBHOM
TpPEyroJbHHUKE.

HccaenoBarb COOTHOLICHUS
MEXIYy CTOpOHAMH B
MNPSAMOYTOJIBHBIX

TPCYrojJdbHHUKax C YyIrJlaMHu B

95




45° 1 45°; 30° u 60°.
Hcnoab3oBarhb GOopMyIbI
MPUBEJICHUS U OCHOBHOE
TPUTOHOMETPUIECKOE
TOXIACCTBO IJIsI HAXOXKJICHU
COOTHOILICHUI MEXITY
TPUTOHOMETPUIECKUMU
GyHKIIMSIMU pa3IMYHBIX
OCTPbIX YIJIOB.
IIpuMeHATH MOJIyUYeHHBIE
3HAHUSI U YMEHHUS TIpU
PCHICHHUU MPAKTHUYCCKUX

3aaa4.

3HAKOMHUTBCH € HCTOpPHEH

Pa3sBUTUA TCOMCTPUU

¥Yriasl B
OKPY’KHOCTH.
Bnucannbie

M ONHCAHHBIE
YeThIPeXyroJibHU
KH.
KacareabHble

K OKPY>KHOCTH.
Kacanmue

OKPpY2KHOCTei

(13 )

Broucannabsie n

HNCHTPAJIbHBIC YTJIbI,

YIroJI MEKAYy KacaTeabHOU U

XOpAOH.

Yriael MeXay XopaaMHu U

CEKYLIHNMH.

Brnmcanabsie 1 omMcaHHEBIE

YEeThIPEX-

YTOJIBHUKH, UX ITPU3HAKHU

u cpoiictBa. IIpumeHnenue

3TUX CBOUCTB

Opyu peuIeHuH

TCOMCTPHUYCCKUX 3a-

Jad.
Bzanmuoe
pacnoJio)KeHue
By X
okpy>xHocTter. Kacanue
OKPY>KHOCTEU

®opMyIupPOBATHL OCHOBHbIE
OIIpe/IeICHUs], CBSI3aHHBIE C
yrjlamMu B Kpyre (BIIMCaHHBIN
yToJI, IIEH-

TpaJabHBIN yTOJ).

HaxoauTh BlIMCaHHBIE YTJIbI,
ONHpAaroIMECs Ha OJIHY YTy,
BBIYMCJATH YIJIbI C
IIOMOIIIBIO TEOPEMBI O
BIIMCAHHBIX yIJaX, TEOPEMBbI
O BOHCAaHHOM
4eTpEXYTroJIbHUKE, TEOPEMBI
O LIEHTPAJIbHOM YyTJIE.
Hccnenosarsb, B TOM 4ucie ¢
TMOMOIIBIO TTU(PPOBBIX
pecypcoB, BOHUCAHHbIE U
OIIMCAaHHBIEC YEeTbIPEX-
YTOJIbHUKH, BBIBOAUTH HUX

CBOMCTBA U MPU3HAKH.

HNcnmoap30BaTh DTHU CBOMCTBA

U [IPU3HAKU IIPU PELICHUN

96




3aga4

IToBTOpEHUE,
00001IeHne

3HAHMNA

49

IToBTOpEHNE OCHOBHBIX
OOHSITUH U METOI0B
KypcoB 7 U 8 KJIacCOB,

000011IeHNE 3HAHUN

Pemiatn 3agaum Ha
HOBTOPEHHUE,
WLTIOCTPUPYIINE CBSA3HU
MEX/1y pa3InuYHbIMH

4acTsIMH Kypca

9 kiacc (He Menee 68 1)

KOCHHYCOB H
CHHYCOB.
Pemenue
TPeyrojibHUKOB

(16 u)

¢pyukumit yrioos ot 0° go
180°.

Kocunyc u cuHyC npssMoro u
TYIOro

yria. Teopema KOCUHYCOB.
(O60061mEHHas) Teopema
CUHYCOB (C pagu-

yCOM OIMCAaHHOM
OKpy>kHOCTH). Ha-
XO0’K/I€HHUE JUTUH CTOPOH U
BEJIMYUH

YTJIOB TPEYTOJIbHUKOB.
dopmyna riomagnu
TpEeyrojbHHUKa

yepes3 JBE CTOPOHBI M YIOJI

MEXIY

Haspanue OcHoBHBIE
OcHoBHOE coaep:kaHue
pasaeia P BHIBI
(Temsi) AeATEeJbHOCTH
Kypca (amcio o0yyarommxcst
4acoB)
Tpuronomerpus. | OnpeneneHue DopMyIHMpPOBATH
Teopembi TPUTOHOMETPHUUYECKUX omnpeaeJIeHUs

TPUTOHOMETPUYECKUX
(pyHKOUH TyObIX U IPSIMBIX
YIJIOB.

BeiBOOAUTH TEOpEMY
KOCHUHYCOB U TEOPEMY
CHUHYCOB

(c pagmycoM omMCcaHHOM
OKPY>KHOCTH).

Pemiarb TpeyroJbHUKHU.
Pemiarb npakruyeckue
3aJ1a4M, CBOJSIIMECS K Ha-
XOXKICHHUIO Pa3JINYHBIX

3JIEMEHTOB TPEYTrOJIbHUKA
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HuMu. Popmyiia mIomagu
YEeTBIPEXYTOJIBHUKA YEPE3 €r0
JaroHaJIiu

U YTOJI M€Ky HUMH.
IIpakTrnueckoe IpuMeHEeHUE

AOKAa3aHHBIX TCOPCM

IIpeoGpa3oBanue
noa00us.
MeTtpuueckue
COOTHOLIEHUA

B OKPY:KHOCTH

(10 u)

IMTonstue o mpeoOpa3zoBaHUU
noa0-

ous.

CoOOTBETCTBEHHBIE JIEMEHTBI
NnoJ100HBIX GUTyp.

Teopema o mpousBesieHUNU
OTPE3KOB

Xop, TeopemMa o
HPOU3BEAECHUHN OTPE3KOB
CEeKyIINX, TEOpEMA O KBaJgpaTe
KacaresbHOM. [IpuMeHeHnue B

PCHICHHUH I'COMCTPHUUICCKHUX

OcBauBaTh NMOHATHE
nmpeoOpa3oBaHUs TOA00HS.
HccaenoBaThb OTHOIIICHHE
JUHEUHBIX DJIEMCHTOB
¢uryp npu npeobpazoBaHUHU
nmomoous. Haxoaure
OpUMEPHI TTOJ1I00Us B
OKpYy Karoleu
JOEUCTBUTEIILHOCTH.
BbIBOAMTH METPUYECKHUE
COOTHOILICHUSI MEXAY OT-

pe3KaMu XOpJ, CEKYILIUX U

3azay4 KacaTeJIbHBIX C
HUCIIOJIb30BAHUEM
BIHUCAHHBIX YTJIOB U
HOJOOHBIX TPEYTOJILHUKOB.
Pemrats reomeTpuyeckKue
3aJ1a4y U 3aa49U U3
pEaIbHOM KU3HHU C
HUCTIOIB30BAHUEM TTOJIOOHBIX
TPEYTrOJIbHUKOB
BexkTopbi(12 v) Onpenesnenue BEKTOpOB, | Ucmoab30BaTh BEKTOPHI
CJIIOKCHUE u Pa3HOCTh | KakK HaMpaBJICHHBIC OTPE3KH,
BEKTOPOB, YMHOXXEHHUE | HCCJIeI0BATh
BEKTOpA Ha YHUCIIO. reoOMEeTPUYECKUMN
duzuyeckui u | (mepemenieHue) u
reoOMEeTPUIYECKHUU CMBICTT | (U3UYECKHU (cumna)
BEKTOPOB. CMBICJIBI BEKTOPOB.
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Pa3znoxenne BekTOpa 1O
JIByM HEKOJUTMHEAPHBIM
BEKTOpaM. Koopaunats!
BEKTOpA.

CkansipHO€  NPOU3BEIACHUE

BEKTOPOB, €ro MNPHUMEHEHUE
IJIsT  HAXOKACHUS [TJIHUH WU
YTJIOB.

Pemenmne 3aay ¢ MOMOIIBIO
BEKTOPOB.

IIpuMmeHnenne BEKTOPOB IS

peleHust 3a1a4 KHHEMAaTUKHU

H MCXaHHUKH

3HaTh onpeeJIeHUsI CYMMBI
U  pa3HOCTH  BEKTOPOB,

YMHO>XXCHHUSI  BCKTOpAa Ha

4uCIIo0, HCCJIe10BaTh
r€OMETPUUECKUN u
(puznueckuii CMBICIBI 3THUX
orepanuii.
Pemiats reomerpuyeckue
3aJa4d C HCIIOJIb30BAHUEM
BEKTOPOB.

PackaaasiBaTh BEKTOp IIO
JIBYM HEKOJUTMHEAPpHbIM
BEKTOpaM.

HUcnoab30BaTh CKaJISIpHOE
OPOU3BEJICHUE BEKTOPOB,

BbBIBOJAUTDb €0 OCHOBHBLIC

CBOMCTBA.
BoruucasaTs CyMMYy,
pa3HOCTh U  CKaJsIpHOE

IIPOU3BCACHHUC BCKTOPOB B

KOOpAUHAaTax.
IIpuMeHATH CKalsIpHOE

OPOU3BEICHUE JIJIsI

HaXOXIACHUA AJIUH U YTI'JIOB

JlekapToBbI
KOOPAMHATBI HA

miockocTH (9 4)

JlekapToBbl KOOpPJAUHATHI
TOYEK Ha IJIOCKOCTH.

YpaBHEHUE OpsSIMOM.
VYriaoBoih ko3 uULIHEHT,
TAaHI'€HC yIJla HakKJIOHa,
napaJuieJIbHbICe U

NEepHeHIUKYJISIPHBIC

npsiMbI€.
YpaBHEHHE OKPY>KHOCTH.
Haxoxnenue koopauHatT
TOYECK epeceuyeHus

OcBauBaTh MOHATHE
OpSIMOYTOJIBHOM CUCTEMBI
KOOpAWHAT, JA€KAPTOBBIX
KOOpJAWHAT TOYKH.

BeiBOAUTH ypaBHEHUE
apsiMou " OKPYKHOCTH.

BbiaesasiTh NOJIHBINA KBagpatr
ISl HaXOKACHUsI IIEHTpa U
paguyca OKPY>XHOCTH IIO €€
YPaBHEHUIO.
Pematn

3aJavumn Ha
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OKPY>KHOCTH U MPSIMOU.

MeTton koopauHaAT MpHU
PEUICHUU TEOMETPUUECKUX
3ajad4.
HMcnons3oBanme MeToaa
KOOPAWHATB MPAKTHUYECKUX

3aJadax

HaXO0XJICHUC TOUYCK

IepeCCUCHUA IIPpAMBIX %1
OKPY>KHOCTEH C MOMOIIbIO

METOda KOOPpAUHAT.

HUcnmoas3oBaTh CBOMCTBa

YTJIOBOTO ko3¢ GHUIeHTA
OpsIMOM MPHU pPEIISCHUH 3aad,
I onpeneneHus
PacCIoIOKEHUs MIPSAMOM.
IMpuMeHATH KOOPIMHATHI IPU
pEIICHUH TEOMETPUUYECKUX U
OpaKTUYECKUX 3ajad, s
MOCTPOCHUS
MaTeMaTUYECKHUX MOJIeJIeu
peanbHBIX 3amxad  («METOJI
KOOPAMHATY).
IToan3oBaThCcHa IS
NOCTPOEHUS U UCCIICAOBAHUMN
HU(PPOBBIMHU pECypCaMH.

3HAKOMUTBCHA € HCTOpPHUeH

PasBUTHUA TCOMCTPUU

IIpooonowcenue
Hassanue OcHoBHBIC
pasieia OcHoBHOE coaep:kaHue —
(TemeI) AeITeJIbHOCTH
Kypca (qucio o0yyarommxcs
4acoB)
IIpaBuJbHBIE IIpaBunbHBIE dopMyaupoBaThb
MHOI'0YI' 0JIbHUKH. MHOTOYTOJIBH | ONpEIeIeHUE IMPaBUIbHBIX
Junna UKU, MHOTI'OYT'OJIbHUKOB, HAXOAUTH

OKPY’KHOCTH M
oAb Kpyra.
Borunciaenue
Iomaaen

(8 1)

BBIYHMCIJICHHUE UX
3JeMeHTOB. HHcio

T U JJINHA OKPYKHOCTH.
JInmnHa 1yru OKpY>KHOCTH.

Panuannasa mepa

X 3JICMCHTHBI.
IToab30BaThHCHA TTOHATHEM
JJITUHBI OKPY>KHOCTH,
BBEIEHHBIM C IOMOIIBIO

IIpaBUJIBHBIX
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yria.
Ilnmomane Kpyra u €ro
3JI€EMEHTOB

(cexTopa U cermMeHTa).
Bpruucnenue
mommanaei puryp,
BKJIIOYAIOIINX

3JICMCHTHBI KpyTra

MHOTOYTOJIHUKOB,
onpeaeJasiTh YUCIO T, JJIUHY
JyTU U paguaHHYI0 MEpy
yria.

IIpoBoauTh mepexoa ot
paguMaHHOW MEpPBHI yriia K
rpaayCHOM U HA0OOPOT.
OnpeneasiTey MIOMIAAb KpyTa.
BbiBoauTh opmyJibl (B
rpayCHOM M paJIMaHHOU
Mepe) Ui JUTUH IyT,
IJIOIIAJICi CEeKTOPOB H
CEIrMEHTOB.

BuIuucJaAaAThL ILIOINAaanu
(¢uryp, BKIIOYAIOIINUX dJIe-
MEHTBI OKPY>KHOCTHU (KpyTa).
Haxoaurthp mioniagd B

3aJadax peajbHOU KU3HU

JABukeHust
IVIOCKOCTH

(6 9)

ITonsiTe 0 ABM>KEHUHN
TUTOCKOCTH.
ITapannenbsHbIN NIEPEHOC,
HOBOPOT U CUMMETPHUSI.
Ocu u eHTpbI
CUMMETPHUH.

IIpocTeiiine mpuMeHEeHUs

B pCLHICHHUU 3a1a4

Pazouparn IIPUMEPHI,
WUTIOCTPUPYIOLIUE MOHSITHUSA
AOBWO)KCHUSI, IIEHTPOB M OCEU
CUMMETpPHUH.
DopMyaupoBaTh
OIIpEJICJICHUs] TIapaJlJIEIbHOIO
IepeHoca, IIOBOPOTa U OCEBOM
CUMMETpHUHU. BbBIBOAMTBL HX
CBONCTBA, HaXO0AMTh
HETIOJABUYKHBIE TOYKH.
HaxoauTh LEHTPBI U OCH
CUMMETPHUU OPOCTEUITUX
¢uryp.

IIpuMeHaTHL MnapajuIeIbHBIN
NEPEHOC U CHUMMETPUIO IpHU
pEIIEHNN TEeOMETPUYECKUX
3azad (pa3oupath OPUMEPHI).

HUcnoap3oBaThb I
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NOCTPOEHUS U UCCIIENOBAHUN

nr(ppOBBIE PECYPCHI

[HoBTOpEHHe,
00o001IEeHNE,
cHCTeMaTHu3anus
3HAHMIT?

(7 )

IloBTOpEHUE OCHOBHBIX
OOHATUU W METOHNOB KypCOB
7—9 knaccoB, 00001IeHNE U
cucTeMaTu3alusl 3HaHWH.
IIpocreine
reomMeTpuueckue GUrypsl u
ux cBoucTBa. HM3mepenue
r€OMETPUUYECKUX BEIUYHH.
TpeyrojabHuUkU.
ITapannenbHbIe )7

NEepIeHAUKYJISIPHBIC

npsiMbI€.
OKpYy>XHOCTb U KpYT.
I'eomeTpuueckue

MOCTpOCHUsA. YTJbl B

OKPY’KHOCTH. Broucannsie

u ONMCAaHHbIE
OKPY>KHOCTH
MHOTI'OYT'OJIBHUKOB.

IIpssMas 1 OKPY>KHOCTb.
YeThIpEXYTOJIBHUKH.
BnucanHbIe MONUCaHHBIC
4EeTBIPEXYTOJIbHUKH.
Teopema  IlIugaropa u
Hayaja  TPUTOHOMETPUH.
Pemmenue oomnmx
TPEYTrOJIBHUKOB.
IIpaBunbHBIE
MHOT'OYT'OJIbBHUKHU.

IIpeob6pazoBanus

OmnepupoBarb NOHATUSIMH:

¢urypa, Touka, npsimasi, yroJ,

MHOI'OYT'OJIbHUK,
paBHOOEIpEHHBIH u
PaBHOCTOPOHHUN
TPEyTroJIbHUKH,
MPSIMOYTOJIbHBIN
TPEYTOJIbHUK, MeauaHa,
OuccekTpuca ©W  BBICOTaA
TpEeyrojbHHKA,
napasuiesorpamm, pomo,
OpsIMOYTOJIBHUK, KBaJpar,
Tpanenusi; OKPY>KHOCTb,

KacarTrcJibHasi; paBCHCTBO H

nomaobue uryp,
TPEYTrOJILHUKOB;
MapayIeIIbHOCTh u

NEePIEHANKYJIISIPHOCTH

OpsIMBIX, yroa MEX1y
OpsSIMBIMH, CUMMETpHUS
OTHOCHUTEJIBHO  TOYKU U

OpsMOM; MJIMHA, PacCCTOSTHUE,

BCJIMYWHA YyTIJia, IuJiomalib,

epUMETDP.
HUcnoan3oBats  ¢GopmyJibl:
nepuMeTpa u TUIOIIAaU
MHOT'OYT'OJIBHUKOB, JJINHBI
OKPY>XHOCTH W  ILJIONIAaU
Kpyra, o6béMa
OPSIMOYTOJIBHOTO
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IIJNIOCKOCTH. I[BI/DKGHI/DI. ImapaJuicjcnmricia.

ITonobue. CummeTpwusi. OmnepupoBaTbh NOHATUSIMH:
ITnomans. Berauciaenue OpsIMOYTOJIbHAs cucrema
maomtanei. [Tooniaau KOOpAWHAT, BEKTOD;
noa00HBIX QUTYDP. HCIOJIB30BATH DTU NOHSTUS
JlekapTOoBBI KOOPJAUHATHI ST TPEACTABIICHUS JITAHHBIX
Ha IIJIOCKOCTH. U peuieHust 3a7ad, B TOM
BekTopsl Ha NIIOCKOCTH 4HucJie U3 JAPYTUX Yy4deOHBIX

npeaMeToB. Pemiarb 3agauun
Ha TIOBTOPEHHE OCHOBHBIX
NOHSITUH, UJLTIOCTPALIHIO
CBsI3€H MEXKIYy pPa3IMUYHbIMU
JacTsiMU Kypca. BepiOuparsb
MeTO/ JJIs1 pelIeHUs 3aJa4H.
Pemiathb 3aa4u nu3

MOBCEAHECBHOM >KU3HU

2 351ech MpeACTaBIEHBI 3JEMEHTBI COAEPKaHUs Kypca, U3jdydaBliuecs B 5—8
KjJaccax W TpeOyrolue MNOBTOPEHHsI, OOOOMIEHUsI U CUCTEeMaTU3AIlHU.
OOpamaTtbcsi KATOMY MaTepHaly MOXXHO B BHUJIC aKIIEHTAa Ha 3aBEpIIAIOIIEM
3Tarie U3y4deHUs Kypca 9 Kjacca WM paclpeessiTb N0 COOTBETCTBYIOIINUM

TEMATHUYCCKHUM pasaciiaM, udydacMbIM B TCUCHHUC yqe6Hor0 roaga.

Ilpooonswcenue

ITpu pazpabotke paboueil mporpaMMbl B TEMaTUYECKOM TUIAaHUPOBAHUU JOJIKHBI
OBITh YYTEHBl BO3MOXXHOCTH WCHOJIb30BAHUSI JJIEKTPOHHBIX  (IIM(PPOBBHIX)
00pa3oBaTeIIbHBIX PECYPCOB, SIBISIONINXCS y4€OHO-METOJUIYSCKUMH MaTepuaIaMy
(MynbTUMEOUHHBIE TpPOTrpaMMBbl, DJJICKTPOHHBIE YYEOHUKHM W  3aJad4HUKH,
DIIGKTPOHHBIE OMOIMOTEKH, BUPTyaJIbHBIC JJA0OpaTOPUU, UTPOBBIE HPOTPAMMEI,
KOJUICKIIMU THUQPOBBIX 00pa3oBaTEIBHBIX PECYPCOB), HCHOJIB3YEMBIMHA ISt
0O0ydYeHMsI 1 BOCHUTAHUS PA3IMYHBIX T'PYNII NOJB30BaTEJCH, MPEICTaBICHHBIMH B
AJIEKTPOHHOM (IIM(POBOM) BHUJIE U PEATTU3YIOMINMHU IUAAKTHYSCKHUE BO3MOKHOCTH

HUKT,conepkaHrne KOTOPBIX COOTBETCTBYET 3aKOHOAATEIILCTBY 00 OOpa30BaHUM.
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[IPUMEPHASL PABOYAA IPOI'PAMMA
YYEBHOI'O KYPCA «BEPOATHOCTb U CTATUCTUKA».7-9 KIIACCbI

HEJIM U3YYEHNWA YYEBHOI'O KYPCA

B coBpemeHHOM 1TM(GPOBOM MHUPE BEPOSITHOCTh U CTATUCTHUKA MTPUOOPETAIOT BCE
OOJIBIIIYIO 3HAYUMOCTh, KaK C TOYKH 3PEHUS TMIPAKTUUYSCKUX MPUIOKEHUMN, TaK U UX
poim B 0OOpa3oOBaHWM, HEOOXOAMMOM KaXKAOMY dYelIOBeKy. Bospacrtaer umcio
npodeccuid, Mpu OBJIAJICHUUKOTOPBIMH TpeOyeTcst Xopoliasi 6a3oBasi TOATOTOBKA B
00J1aCTH BEPOSITHOCTH U CTAaTUCTUKH, TaKasi IMMOArOTOBKA Ba)KHA JJISI IPOJOIDKCHUSI
oOpa3oBaHUs U s YCIIEUTHOM MTpodeccroHaTIbHOUKapbEPHI.

Kakaplii 4elnoBeK MOCTOSIHHO NPHUHUMACT PCEIHICHHs HAa OCHOBE UMCIONIUXCS Y
HEro JIaHHBIX. A JUJIsI 0OOCHOBAHHOTO MPHUHSTHS PEIICHUS B YCIOBUSIX HEIOCTAaTKa
Wik U30bITKa MHGOPMAIIUU HEOOXOJIUMO B TOM YHCJIE XOpOomio chOpMHUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIICHHUE.

HMeHHO 1ToATOMY OCTPO BCTalIa HEOOXOIMMOCTH C(HhOPMHUPOBATH YOO YUIAFOIITUXCS
(byHKIIMOHATIBPHYIO TPAMOTHOCTD, BKITIOUAIOIIYIO B c€0sT B KAYECTBE HEOTHEMIICMOM
COCTAaBJISIIOIIE  yMEHHME BOCIPHHUMATh W  KPUTHYECKH aHAJIU3HUPOBATH
nH(GOPMAIIHIO,  TIPEJICTABJICHHYIO B  pasaudHbIX  ¢opmax, ITOHUMATh
BEPOSITHOCTHBIM XapakTep MHOTHX peaJIbHbIX MPOIIECCOB W 3aBUCHMOCTEH,
MIPOU3BOJUTH MPOCTEUIIINE BEPOSITHOCTHBIE pacu€Thl. 3HAKOMCTBO C OCHOBHBIMU
ONpUHIUIIAMHA cOopa, aHajaW3a U TMPEACTAaBICHHUS MAHHBIX W3 Pa3JIMYHBIX cdep
’)KU3HU OOIIEeCTBAa M TOCyJapcTBa IPHUOOIIAET OOydarommxcss K OOIIECTBEHHBIM
nHTepecam. M3ydeHrne OCHOB KOMOWHATOPHKH pa3BUBAECT HABBIKH OPraHU3aIluHA
nepedopa u mojicuéra Yucjia BapHAaHTOB, B TOM YHCJIC, B IPHUKIIAJIHBIX 3aJadax.
3HAaKOMCTBO C OCHOBaMH TeOpuH rpadoB co3daéT MaTeMaTHUYECKUN (PpyHIaMEHT
st (opMHUpOBaHUST KOMIETSHIWI B 00JlacTH HWHOOPMATHKA HW HMUDPOBBIX
TexHosoruii. I[loMuMO 93TOTO, TIpU W3YYCHHHU CTATUCTUKH W BEPOSTHOCTH
oboramiaroTcsi TIPEACTABIICHUS YYaIllUXCsi O COBPEMCHHOW KapTUHE MHpa U
METOJIaX €ro HCCIeAOBaHUs, (POPMHUPYETCS IMOHUMAHHUE POJIM CTATUCTHUKU KakK
WCTOYHHWKA COLMAJIBHO 3HAYUMOW HWHQPOpMAIMM ¥ 3aKJIaJbIBAIOTCS OCHOBBI
BEPOSITHOCTHOTO MBITILIICHHSI.

B cooTBeTCTBHU C TaHHBIMHU HEISIMH B CTPYKTYPE MIPOrpaMMbl y4eOHOTO Kypca

«BepOHTHOCTB H CTAaTUCTHKA»® OCHOBHOM IIIKOJBI
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BBIJI€JI€HBI CJICIYIOIINE COAEPKATEIbHO-METOINYECKUE JIUHUM:
«IlpencraBieHnre JaHHBIX W OIMCATEJIbHAsI CTAaTHUCTHKa»; «BeposiTHOCTBHY»;
«2DneMeHThl KOMOMHATOPUKN»; «BBenenue B Teoputo rpadony».

Conepxxanue nunuu «llpencraBieHne NaHHBIX U OoNUcaTEIbHAs CTATUCTHUKa»
CIIY>KUT OCHOBOW it (OpMUPOBAHUS HABBIKOB pabOThl ¢ WHpoOpmammeu: oT
YTeHUsI W WHTepOpeTranuu WHOOpMaIUU, MPEJCTaBICHHOW B Tabnaunax, Ha
auarpamMMax u rpadukax Ao cOopa, MpeAcTaBI€HUS MW aHajlu3a JaHHBIX C
HUCIIOJb30BAHUEM CTATUCTUYECKHUX XapPaKTEPUCTHUK CPEIHUX UM PaCCEUBAHMSI.
PaGorast ¢ pmaHHbIMH, OOydaromuecst yd4arcsi CUMTBHIBATbh M HHTEPIPETUPOBATH
JIaHHbIE, BBIJABUIaTh, apTyMEHTUPOBATh M KPUTHKOBATH MPOCTEHIIINE THUIOTE3HI,
pa3MBIIUISITh HaJ (akTopaMHu, BBIZBIBAIOIIMMH U3MEHYHUBOCThH, U OIIEHUBATh HUX
BJIMSIHUE Ha paccMaTpuUBaeMbl€ BEJIMUMUHbBI U IIPOLIECCHI.

HNHTyuTUBHOE NpEeACTaBICHHUE O CIy4allHOM HW3MEHYMBOCTH, HCCIICJOBAHUE
3aKOHOMEPHOCTEH ¢ TEHACHIIMM CTAaHOBUTCS MOTHUBHUPYIOIICH OCHOBOUW IS
U3Yy4YEHUsI TEOPUU BEPOSITHOCTEN. boiibilloe 3HaueHne 31eCh UMEIOT MIPAaKTUUECKUE
3aJlaHHsl, B YaCTHOCTU OIBITHIC KJIACCUUYECKUMHU BEPOSITHOCTHBIMH MOJEIISIMU.

[TonsitTue BEpPOATHOCTH BBOJUTCA KaK Mepa IPaBAOINOAO0OUs CIIydailHOTO
coOwiTusi. Ilpu m3ydyeHMMm Kypca oOOydaroluecss 3HAKOMSTCS C TPOCTECUIINMU
METOJaMH BBIYHUCJIECHUSI BEPOSATHOCTEN B CIydYalHBIX »OKCIIEPUMEHTaxXx C
PaBHOBO3MOHBIMU 3JI€MEHTAPHBIMH HCXOJIaMH, BEPOSITHOCTHBIMU 3aKOHAMH,
MO3BOJISIFOIIMMU CTaBUTh U pelIaTh Oojiee CIOXHBbIE 3agaud. B kypc BXoasaT
HayajJgbHBIE TIPEACTABJIEHUS O CIy4YalWHBIX BEJIMYMHAX ¢ WX YHCIOBBIX
XapaKTepUCTUKAX.

Takxe B paMKax 3TOr0 Kypca OCYIIECTBIISIETCSI 3HAKOMCTBO OOYYarolIUXcs C
MHOXE€CTBAaMU U OCHOBHBIMH OIEPAIMsIMU HaJ MHOXXECTBAMHU, pacCMaTPUBAIOTCS
IIpUMEpPBI NPUMEHEHMUsI IJIs1 PEILIEHUs 3ajlad, a TaKXKe MCIIOJb30BaHUS B APYIHX

MaTEeMaTUYECKUX Kypcaxu ydeOHBIX HNpeIMeTax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIUVTAHE

B 7—9 knaccax wusydaercsa Kypc «BeposiTHOCTP M CTAaTHUCTHKa»,B KOTOPBIA
BXoasT pasaensl: «lIpenctaBieHne AaHHBIX ¢ OMNHUCATENbHasi CTATHUCTHUKAY;
«BeposTHOCTE»; «DI1eMeHThI KOMOMHATOPUKN»; «BBesieHne B Teopuro rpadony.

Ha wm3ydyenuwe naHHOro Kypca OTBOAUT | y4eOHBIM uHac B HEIEIIOB TEUYCHHE

Ka)XJ10To rosa o0ydeHwus:, Bcero 102 y4ueOHBIX yaca.
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COIEPXXAHME YYEBHOI'O KYPCA (I10 TOJAM OBYYEHN )

7 KJacc

IIpencraBieHue naHHBIX B BHUAE TAOIUIL, Auarpamm, rpadukoB.3anoJIHEHHE
TAOJIUL, YTEHHE M MOCTPOCHHE JuarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) H
KpYTOBBIX). UTeHune rpauKoOB peaibHBIX NpoiieccoB. M3BneueHne nHpopmaiuu u3
JuarpaMMm M TaOJMl, UCHOJb30BAHUE U MHTEPIpETAlUs JaHHBIX.

OnucarenpHass CTAaTUCTHUKA: cpeaHee apudMeTHdecKoe, MeJauaHa, pa3Max,
HauOOoJIbIlICE U HAaUMEHbIIIee 3HAUEHUsI HaO0opa YMCIIOBBIX JaHHBIX. IIpumMepsl
CJIly4aliHOHM U3MEHYUBOCTH.

CrnyyaiiHbIii SKCHEepUMEHT (OmbIT) M ciiydaiiHoe coObiTHEe. BepositTHOCTh u
gacToTa. POk MalOBEpOSATHBIX U MTPAKTUYECKU JOCTOBEPHBIX COOBITUH B TIPUPOJIE
U B oO1mecTtBe. MoHeTa U urpajgbHasi KOCTbB TCOPHUH BEPOSITHOCTEH.

I'pad, Bepmmua, pedbpo. Crenens BepmuHbl. Yncio pEbep u cymmMapHasi CTEIECHb
BepimuuH. [IpencraBienue o cesazHocTu rpada. llenu u nuknasl. Ilytu B rpadax.
OO0xoxn rpada (sitsiepoB nyth). [IpencraBnenne o6 oOpueHTHPOBAHHOM Tpade.

Pemenue 3amadc momomnibio rpados.

8 kmacc

I[MpencraBnenre HaHHBIX B BHUJAC TAOJUIIl, auarpamm, rpadukoB. MHOXKECTBO,

3JIEMEHT MHOKECTBA, HOJIMHOKECTBO. Omnepanuu  HaJT  MHOXXECTBAMM:
00BbeIMHEHHE, nepecevyeHue, nornoaHenue. CBoiicTBa onepanmit HaJI
MHOKECTBAMU: NEePEMECTUTEIILHOE, coderaTenbHoeE, pacnpeneauTeIbHoe,

BKJIFOYeHHs. Mcmonb3oBaHWE Tpa@UUIECKOTO MPEACTABICHUS MHOXECTB st
OMNHCAHUS peaTbHbIX
HPOLIECCOB U SIBJI€HUI, IPU pELICHNUHU 3a7a4.

N3mepenune paccenBaHusl AJaHHBIX. JlUcriepcuss U cTaHAApTHOE OTKJIOHEHHUE
4HCIOBBIX HaOOpOB. Jlnarpamma paccenBaHUsI.

DneMeHTapHble CcOOBITHUS  ciy4dailHoro onbita. Ciy4yaliHble  COOBITHS.
BepositHoct  coObITHi. ONBITBI C  PaBHOBO3MOXXHBIMU ~ 3JI€MEHTapHBIMH
coObITusiMU. Ciy4daiiHbli BBIOOp. CBsI3b MEXK/1y MAJIOBEPOSITHBIMU U IPAKTUYECKHU
JIOCTOBEPHBIMHU COOBITUSIMH B IPUPOJEC, OOIIECTBE U HAayKe.

JepeBo. CBolicTBa JIEPEBHEB: €AUHCTBEHHOCTh MYTH, CYIIIECCTBOBAHUE BHUCSYEH
BEPILUHUHBI, CBA3b MEX/JY YMCJIOM BEepLIMH U ynucioMpeédep. I[IpaBuiio ymMmHOKEHUS.
Pemenue 3amau ¢ nmomouisio rpados.lIpoTtuBononioxkHeie coObITHs. JJnarpamma
Diinepa. O0benuHeHNE W TiepecedeHue coObITU. HecoBmMecTHbIE COOBITHS.

dopmya CIO0XEHUSI  BEPOATHOCTEH. YCIOBHasi  BEpPOATHOCTBL. lIpaBuiio
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YMHOKCHUA. He3aBucumble COOBITHS. HpeﬂCTaBHGHI/IG OKCIICPUMCHTAa B BHUJC
JAcpceBa. Penienme 3amay Ha HaXO0XICHHC BCpOHTHOCTeﬁ C IIOMOIIBIO JO€pCBa

CIIy4alHOT'O dKCOEpUMEHTA, AuarpaMmm Oiljiepa.

9 kJacc

IIpencraBienne paHHBIX B BUJAE TaOJuIl, JAuarpamMm, rpadHUKOB,
WHTEepHOpeTanus JaHHbIX. UTeHHEe U NOCTPOSHUE TaOIHIl, AuarpamMmm, rpapukoB 1o
peanbHBIM JaHHBIM.

ITepecTtanoBku u daktopuan. CodeTaHus U YUCIO codeTaHUU. TpeyrojabHUK
IMackans. Perienne 3aga4 ¢ UCIIOJIL30BaHUEM KOMOUHATOPUKU.

I'eomerpuueckass BeposiTHOCTh. Ciy4daliHbIii BBIOOP TOYKHM U3 (GUIyphI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 AYyI'd OKPYKHOCTH.

HcneiTanue. Ycenex u Heynada. Cepusi UCIIbITaHUM 110 niepBoro ycnexa. Cepust
ucneiTanuii bepuynnu. BepositTHocTH cOOBITHI B cepyur UCTIBITAaHUN bepHynim.

CnyyaliHasi BEJIWYMHA MW pacOopenesieHHue BeposiTHOCTeH. MaremaTtuueckoe
oxuaanue U aucnepcus. I[lpumMepsl MaTreMaTH4YeCcKOro OXMJIAaHUS — Kak
TEOPETUYECKOI0 CPEAHEro 3HAYEHUsl BEJIWYHWHBI. MaremMaTh4ecKoe OKHUIaHUE U
AUCHEPCHUs CIIyYalHOW BEJIMYUHBI
«YHCJIO YCIIEXOB B CEPUM HUCIIBITAHUN bepHymim».

I[MousitTne o0 3akoHE OOJMBIIUX YHCEN. M3MepeHHe BEpPOSATHOCTEHC MOMOIIBIO

gacToT. Poib ¥ 3HaYeHHe 3aKk0oHAa OOJBIITUX YHCE B IPUPOAE U OOIIECTBE.

IJIAHUPYEMBIE TIPEJJMETHBIE PE3VJIbTATHI OCBOEHMS IPUMEPHOM PABOYEN
I[TPOI'PAMMBI KYPCA (ITO TOJAM OBYYEHUN)

IIpenmeTrHbie pe3ysibTaThl OCBOCHUS Kypca « Beposi THOCTh U cTaTUCTUKa» B 7—9

KJIacCax XapaKTCPpU3YHOTCA CICAYHOINIUMHU YMCHUAMMU.

7 kjaacc

— UYwurare uHOpMaAOUIO, NPEJCTABICHHYIO B TaOJMIaX, Ha JaUarpaMmax;
NpPEACTABIISATh, JIaHHBIE B BHAE TaOJUI], CTPOUTH AUAarpaMMbl (CTOJOUKOBBIC

(cTonbuaThie) U KPyroBbie) MO MAacCUBaM 3HAUYCHUU.

i OnuceIBaTh " HHTCPIIPECTUPOBATH pE€albHBIC YUCJIOBBIC JaHHBIC,

IIpeaACTaBJICHHBIC B Ta6nnuax, Ha JuarpamMmmax, Fpa(l)I/IKaX.

— Hcnonbp30BaTh 1Sl OTIMCAHUS JAHHBIX CTaTUCTUYECKHE XapaKTEPUCTUKU:
cpennee apudmMeThudeckoe, MearnaHa, HauboJblllee U HauMEHbIIee 3HAaYECHUs,

pa3Max.
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— Hwmets npesicTaBiI€HUE O CIIyYalHOW M3MEHYWBOCTH Ha MpUMEpax IE€H,
(puznyeckrx BeJIUYUH, aHTPOIIOMETPUUECKUX JAHHBIX; UMETh NPEJICTABICHUE O

CTaTUCTUYECKOU YCTOUYUBOCTH.

8 ki1ace

— MH3Bnekarr u mpeoOpa3zoBbIBaTh HHGOPMAIIHIO, ITPEJICTABJICHHYIO B BHIE
TabIU1l, AUarpamMm, rpadUKOB; MIPEJICTABIISATE JJaHHBIC B BUJIC TAOJIUII, JUArpaMM,

rpaduKOB.

i OnuceIBaTh JaHHBIC C ITOMOINBIO CTATHUCTHYCCKUX ImoKa3aTeJIci: CpCaAHUX

3HAUYCHUM U MEPp paCCCUBAHUSA (pa3MaX, AUCTICPCHUS U CTAHAAPTHOC OTK.]'IOHCHI/IG).

— HaxoaguTh 4acTOThI YHUCIOBBIX 3HAYCHUM U YaCTOTHI COOBITHH, B TOM YHCJIIC

o pe3yJabTaTaM U3MEPEHUN U HAOIIOJICHHUM.

— HaxoauTh BEpOsITHOCTHU ClIydyalHBIX COOBITHII B ONbITax, 3Hasi BEPOSITHOCTU
DJIEMEHTAPHBIX COOBITMM, B TOM 4YHCJIE€ B ONBITaAX C PABHOBO3MO>XHBIMU

SJICMCHTAPHbBIMHU COOBITHSIMU.

— HWcnonws3oBaTh rpaduyeckue MOAEIU: AEPEBO CIyYaWHOI'O 3KCIEPUMEHTA,

uarpaMMsl Dilsiepa, yuciaoBas npsimas.

— OmnepupoBaTh IOHATHSMHU: MHOYKECTBO, TITOJMHOXXECTBO;, BBIIOJHSTH
oriepaliii HaJ MHOECTBaMH: OOBECIAMHEHHE, IIepeceUeHre, JIOMOJTHECHUEC;

IePpCUHUCIIATD 3JICMCHTBI MHOKCECTB; IPUMCHSTD CBOIMCTBa MHO>KECTB.

— Hcnonws3oBaTth rpaduyeckoe MOPEICTAaBICHHUE MHOMXECTB M CBS3CH MEXIy
HUMHU JIJIsI OTIMCAHUS TIPOIIECCOB U SIBICHHUM, B TOM YHCJIE MPU PEHICHUHU 3aJlad U3

JIPYTUX y4E€OHBIX MPEAMETOB U KYpPCOB.

9 kjacc

— UWsBnekatp u mnpeoOpa3oBbiBaTh HHGOPMAILUIO, MOPEJICTABICHHYIO B
pa3UYHBIX HCTOYHUKAX B BHJIE TaONIUIl, gUarpamMMm, rpadukoB; MpeacTaBIsITh

JIaHHBIC B BUAC TAaOIUII, TUarpaMmm, rpa)MKoOB.

— Pemarp 3agaym OpraHM30BaHHBIM IIEpeOOpPOM BapHAHTOB, a TaKXKe C
HWCMOJIb30BAaHUEM KOMOWHATOPHBIX MPAaBWJI U METOJIOB.

— Hcnonbs30BaTh omHcaTelIbHBIE XapaKTEPUCTUKU MJIsI MACCHUBOB YHCIIOBBIX
JIAaHHBIX, B TOM YHCJIC CPEIHUEC 3HAUYCHUSI U MEPbI paCCCUBaHUSI.

— HaxoauThk 9acTOTHI 3HAYCHUNW U YaCTOTHI COOBITHSI, B TOM YHCJIE TOJIb3YSICh
pe3yJibTaTaMH MPOBEAEHHBIX U3MEPEHUIN U HAOIFOICHUH.

— HaxoauTh BEpOSITHOCTH CIIyYaWHBIX COOBITHH B W3YYCHHBIX OMNBITAX, B TOM
9HCJIe B OIBITaX C PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU, B CEPHSIX
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HUCIIBITAHUH J10 IIEPBOI0 ycClieXa, B CEpUAX UCHbITaHUMN bepHyiuin.

— HNmethb npeacraBjicHUC O cnyqaﬁHoﬁ BCJIIMYMHE MW O pPacCIIpCACICHUN

BEPOSITHOCTEMN.

— HNmeThb IIpeacraBjJICHUC O 3aKOHC OOJBIIUX YHCEJI KaK o IIPOsABIICHHUU

3aKOHOMCPHOCTH B cnyqaﬁHoi’I U3MCHYMBOCTHU U O POJIXA 3aKOHA OOJBIIINX YHUCEI B

MpUPOJIe U OOIIECTBE.

TEMATUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA(IIO 'OJJAM OBYUEHMUA)

7 knacc (He MmeHee 34 u)

I[IpakTnueckast padorta
«Tadomaunen».
I'paduyaeckoe

IIpeaAcTraBJICHUC JaHHBIX B

BUJE KpPYTOBBIX,
CTOJIOMKOBBIX
(cTonmbGuaThIX) aHArpamMm.
YUteHne ©W  TIOCTPOCHHE
JUarpaMm. IIpumepsl
neMorpaguIecKux

auarpamm. IlpakTuueckas

paboTta «/luarpaMmMbD»

Ha3Baunmue
pazieia OcHOBHOE coJep:KaHue XapakTrepucTuka
(TeMblI) AeITeJIbHOCTH 00y4aroImuXxcst
(umcJiio
4acoB)
IIpencrasiienne IlpencraBnenue nanueix B | OcBauBarhb CIocoobI
AAHHBIX Tabnumax. IlpakTuueckue | mpeacTaBiICHUS
(7 v) BBIUUCIICHUS MO | CTaTUCTUYECKUX JaHHBIX U
TaOTUIHBIM JaHHBIM. | YHCJIOBBIX MacCCHBOB C
H3Biaeuenue U | ITOMOIIBIO TaOJIHNIL "
HHTEPIIpETAUS JauarpaMmm c
TaOJIMYHBIX JNaHHBIX. | HUCIIOJIb30BAaHUEM

aKTyaJIbHBIX W BaXKHBIX
JNaHHBIX (HeMorpadudeckue
JIaHHBIE, IIPOU3BOJICTBO
IIPOMBIIIJICHHON u
CEJIbCKOXO03511ICTBEHHOU
OPOAYKIHH, OOIIECTBEHHbIC
U OPUPOJHBIC SIBJICHUS ).
H3yuars MeToabl paboTHI C
TaOIUIHBIMU u
rpadpuaecKkuMu
OpeJICTAaBICHUSIMUA JTaHHBIX
C TIOMOIIBIO IH(PPOBBIX
pecypcoB B xone

NPaKTUIECCKUX padoT
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OnucarejbHasi YucnoBble HAOOPHI. OcBauBaTthb MOHATHSL:
CTATHCTHKA Cpennee apu(meTruyecKkoe. | YHUCIOBOMH HaboD, Mepa
(8 v) Menunana 4ucia0BOro Habopa.| EeHTPaJTbHOM TEHJICHIINU
YV CTOMYUBOCTh METUAHBI. (Mepa 1ieHTpa), B TOM YHCIIC
IIpakTuueckas padorta cpenHee apudMeTHUUYECKOE,
«CpemHue 3HAYCHUS. MeauaHa.
HauGonbiee u OnucesiBaTh
HauMEHbIIIee 3HaYCHHUS CTAaTUCTUYECKHE JIaHHBIE C
qucIJIOBOro Hadopa. Pazmax| momMoruibio cpeaHero
apupmMeTHIecKoro u
MeauaHbl. PeniaTs 3agadn.
N3yuarsb CBOMCTBA
cpeagHUX, B TOM 4YHCIE C
MOMOIIBIO nupPOBHIX
pecypcos, B xone
OPaKTUIECKUX padoT.
OcBauBaTh NOHATHSA:
HauOoJIbIICE W HaWUMEHbIIIee
3HAYCHUS 4HCJIOBOTO
MacCHBa, pazMax.
Pemats 3amaum Ha BBIOOp
cnoco0a onucaHusi TaHHBIX B
COOTBETCTBUU C MPUPOAOU
JTaHHBIX u LHESIMU
HUCCIICTOBAHUS
Ha3Baunmue
pasxena OcHoBHoOe coaep:kaHue XapakTepucTHKA
(Tembr) JAesiITeJIbHOCTH 00y4aromuxcst
(umcsio
4acoB)
Cayuaiinas Cny4aiiHass u3MeH4YMBOCTH | OcBamBaTh NOHSATHUS:
U3MEHYUBOCTh (mpumepsl). YacToTa | yacTora 3HAaYCHUH B MAacCHUBE
(6 9) 3HAQUEHUWMW B  MAacCHUBE | JAaHHBIX, IPyIIIUPOBKA
JTaHHBIX. I'pynnupoBka. | JaHHBIX, TUCTOTpaMma.

I'ucrorpammsi.

Ctpoutrs ¥ aHAJIM3HPOBATH

110




IMpakTHueckas pabora | rucrorpammsl, noadoupaTh
«Cry4aiinast MOJXOSITIIUHI mar
U3MEHYHUBOCTH TPYIITUPOBKH.
OcBauBarhb  Tpaduyeckue
MpEJICTAaBICHUS pa3HbBIX
BHUJIOB CIIy4yauHOU
U3MEHYHUBOCTH, B TOM YHCJIC
C mnoMmompl  ITHUPPOBBIX
pecypcos, B XoJ1e
NpPaKTUYECKON paboOThI
BBenenne B I'pad, Bepmuua, pebpo. | OcBauBaTh NOHATHUA: Tpad,

Teopurorpagos

(4 1)

Ilpencrasienue 3amadyu C
nomortipio rpada. CtencHb
(BaJIEHTHOCTBH) BEPILIUHBI.
Yuciio p€dep u cymmapHast
cTerneHb BepumuH. llens u
rpade.

IIpencraBiaenue o

nukia. Ilyte B
cBsizHocTu Tpada. OO0xon

rpaga  (PiIEpoOB  IIyTh).
IIpencraBnenue 00

OPUEHTHPOBAHHBIX rpadax

BepmnHa  rpada, pebpo
rpada, CTENEHb
(BaJICHTHOCTH BEPIIUHEI),

Henb U UK.
OcBauBaTh NOHATHUA: ITYTH B
rpade, >HIepoB IyTh, 0OXON
rpacda, OpPUEHTHUPOBAHHBIA
rpadg.

Pemiath 3ajauyM Ha TIOUCK
CYMMBbI CTEIE€HEH BEPIIUH
rpada, Ha TIOMCK o0O0Xonaa
rpadga, Ha MOWUCK MyTeh B
OPHEHTHPOBAHHBIX rpadax.
OcBauBarthb CI0Co0bI
MpeNCTaBICHUs]  3a1ad U3
Kypca anreOpbl, T€OMETpHH,

TEOpUU BE€POSATHOCTEM,

JPYTUX IpEeIMETOB c

MOMOIIBIO rpadoB (KapThl,

CXEMBI, DJIIEKTPUYECKHUE
nenu, (PYHKIIHOHAIbHBIC
COOTBETCTBHUSI) Ha

npuMepax
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BepositHOCTh H Crny4yaliHbIN OIIBIT u | OcBanBarthb NOHATHUSA:
4acrora ciiydanHoe COOBITHE. | CIy4YalHBIN OTIBIT "
cJIy4aiiHOro BeposiTHOCTP M yacTOTa | Cciy4ailHOe coObITHE,
co0bITHSA COOBITHSI. Pons | manoBeposiTHOE u
4 v) MaJIOBEPOSATHBIX M | OPAKTUYECKH JOCTOBEPHOE
NPaKTHUYECKHU coObITHE.
JIOCTOBEpPHBIX coObITHIl B | U3yuaTh 3HA4YUMOCTh
OpUpPOZE W B OOIIECTBE. | MaJOBEPOSITHBIX COOBITUIH B
Monera W WrpajgpHas | IpUpoJic W oOOIecTBe Ha
KOCTBh B TEOpHUHM | BaXHBIX MpHUMepax (aBapuu,
BE€POSITHOCTEH. HEeCcYacTHBbIC cilyJau,
IIpakTnueckas padorta | 3amura epCOHaIbHOMU
«YHacrtoTra BBIIIQJICHUST | WH(OpMaIuu, nepenayda
opJiia» JaHHBIX).
HN3yuarb poib
KJIACCUYECKUX
BEPOSATHOCTHBIX MoJeen
(MoHeTa, urpajbHasi KOCTh) B
TEOPHUH BEPOSITHOCTEM.
Hab6aropate u  uM3y4yarthb
YaCTOTY COOBITHI B MPOCTHIX
SKCIIEpUMEHTax, B TOM
qucie C MOMOIIBIO
HU(POBBIX PECYPCOB, B XO€
MPAaKTUYECKOM padoThI
O06001meHue, IIpencraBnenne naHHbIX. | [loBTOPATH H3ydyeHHOE U
KOHTPOJIb OnucartenbHasi CTATUCTHKA. | BbICTPAUBATh CUCTEMY
Sy BepositTHOCTE CillydallHOTO | 3HaHWU.
COOBITUA Pemiatn 3aadm Ha

IIpcacraBJICHUC WU OIMHMCAaHUC
JaHHBIX C IIOMOIIIBIO

U3YYCHHBIX XapaKTEPUCTHUK.

O0cyxnartb npuMepbI
CITy4alHbIX COOBITHH,
MaJOBEPOSTHBIX 174

IIPpaKTHUYCCKU JOCTOBCPHBIX
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CIIy4allHbIX COOBITHH, WX

poau B MNPUPOAE U KU3HU

qeJI0BeKa
8 kiacc (He meHee 34 u)
HasBanmue
pasnena OcHoBHOE coaep:kaHue XapakrepucTuka
(TeMBbI) AeSITeIbHOCTH 00y4aromuxcs
(umciio
4acoB)
IloBTOpPEHME IlpencraBinenne naHHbIX. | [loBTOpPATH HU3y4yeHHOE U
Kypca7 Kjaacca OnucarenpHasi CTATUCTHKA. | BbICTPaUBaTh cucTeMy
4 v) CnyuaiiHasi U3BMEHYUBOCTh. | 3HAHUM.
Cpennue quciaoBoro | Pemarsb 3agauM Ha
Habopa. OpEACTABICHUE W OMNHWCAaHUE
Ciy4aiinble COOBITHUSI. | TAHHBIX C NOMOIIbIO

BepostTHOCTM WU 4YaCTOTHI.
Kiaccuueckue MOIEIN
TEOpUH BEPOSITHOCTEM:

MOHCTA UUrpaJibHast KOCTb

U3YyUYECHHBIX XapaKTEPUCTHK.
Pemiarn 3aJgaun Ha
OpeJICTaBIICHUE

TpyHnImmupOBaHHBIX JaHHBIX H

OIMCaHue Clly4yauHOU
U3MEHYHUBOCTH.

Pematn 3aJa49u Ha
OTIpe/ICIICHUE YaCcTOTHI
CIIy4allHbIX COOBITH,
o0CcyXJIeHre MIPUMEPOB
CITy4YalHBIX COOBITHUM,
MaJIOBEPOSITHBIX u

OPAKTHYECKH JIOCTOBEPHBIX
CIIydallHBIX COOBITHH, UX
poiii B TPHUPOAE U KU3HU

qCJI0BCKAa
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OnucareabHas Otknonenus. Jlucnepcus | OcBamBaTh MOHSITHS:
CTAaTHCTHKA. YHCJIOBOI'O Habopa. | nucnepcusi U CTaHAAPTHOE
PaccenBanue CraHmapTHOE€ OTKJIOHEHHE | OTKJIOHEHHE, HCIIOJb30BaTh
JAHHBIX YHCJIOBOI'O HaOopa. | 3TH XapaKTEPUCTUKU IS
(4 v) JlnarpaMmmMbl pacceuBaHUs ONMCaHUs pacceuBaHUs
JTaHHBIX.
BoiaBurare rumore3nl 00
OTCYTCTBUHM WJIM  HAJIUYHUH
CBSI3HU o auarpamMmam
pacceuBaHUsI.
Crpouts JAuarpaMMbl
pacceuBaHUs oo
HUMEIOIIMMCS JaHHBIM, B TOM
quCcIie c IOMOIIIBIO
KOMIBIOTEpA
MHo:xecTB MHuoxkecTBO, OcBauBaTh NOHATHS:
a4 4v) NOAMHOXeCTBO. Oriepaiiiu | MHOXECTBO, DJIEMEHT

Ha MHOKECTBAMH:
0o0BbeIMHEHUE,

IIEPCCCUHCHUC, JOIMOJIHCHUC.

CpoiicTBa omnepanuii HaJ
MHO>KECTBaAMH:
nepeMeCcTUTEIbHOE,
codeTareibHOE,
pacrpenenuTeIbHoe,

BKJIIFOUCHMU.

I'padpuaeckoe

IpeaACTaBIICHUC MHOXKCECTB

MHO>KECTBa, NOJMHOKECTBO.
BbINoJHATH onepanuu Haj
MHO>KECTBaMU:
o0beqUHEHHE, TIepeceUeHue,
JIOOJTHEHUE.
Hcnoab3oBaTe CBOMCTBA:
IIepeMeCTUTENbHOE,
COYETaTEJIbHOE,
pacnpenennTenbHoE,
BKJItoueHUs. Ucnoab3oBarh
rpaduyeckoe mpeacTaBiICHHUE
MHOKCCTB IIPpHU OIIMCAHUHN
peajbHBIX IIPOILECCOB U
SIBJIGHUM, PU PEIICHUU
3a7lad U3 APYTUX YyUEOHBIX

MNPEIMETOB U KypCOB
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BepositHo
CTh
CJIy4YaHOr
0 coOBITHS

(6 1)

DyeMeHTapHbIe
COOBITHSI. CryyaiiHbie
COOBITHA.
BnaronpusitcTByrouume
DJIEMEHTApPHBIE COOBITHS.
BepositHocTH  COOBITHUI.
OnbITHI C
PaBHOBO3MO>XHBIMU
AJIEMEHTAPHBIMHU
coObITusiMu. Ciry4dailHbIH
BBIOOD.
IIpakTuueckass  pabota
«OTIBITBI C
PaBHOBO3MOXXHBIMU

SJIICMCHTApHBIMHA

COOBITUSIMU

OcBauBaTh TMOHSATHSA:
AJIIEMEHTApHOE coOrbITHE,
cllydarHoOe coObITHE KakK
COBOKYITHOCTh

OJIaroNpUSITCTBYIOLINX
AJIE€MEHTapHBIX COOBITHIA,
PaBHOBO3MOXHbIE
3JI€EMEHTapHBIC COOBITHS.
Pemiats 3a1a4u HA BEIUMCIICHUE
BEpPOSITHOCTEN  COOBITMH MO
BEPOSITHOCTSIM  BJIEMEHTapHBIX
COOBITHI CITy4allHOTO OITBITA.
Pemiath 3a1a4u HA BEIUMCIICHUE
BEPOSITHOCTEM COOBITHUH B
OonbITax C PaBHOBO3MO>XHBIMU
SJIIEMEHTaPHBIMHU COOBITUSIMU, B
TOM  4YHUCJI€ C  IOMOIIBIO
KOMIIbIOTEpPA.

IIpoBOoAUTH U M3YyYaTh ONBITHI
c PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMHU COOBITHSIMU (C
HUCTIOIB30BAaHUEM MOHET,

UI'paJIbHBIX KOCTEH, JOpYyrux

MOJIeJICii) B xone

MpaKTUYECKON paboOThI

BBenenue B
Teopurpagos

(4 1)

Jepeso. CBoiicTBa
JiepeBa: €AUHCTBEHHOCTh
MMyTH,  CYyLIECTBOBaHUE
BUCSIYE€H BEPILINHEI, CBSI3b
MEXXIy YHUCIJIOM BEpIINH
u 4HCIIOM pEdep.

IIpaBnio yMHOXeHUs

OcBanBaTh NOHSITHSI: JICPEBO
kak rpad Oe3 mukia, BUCSYAs

BeplIrHa (JIUCT), BETBb AEpeBa,

oyrb B JEPEBE, OUAMETP
JiepeBa.

H3yuyaTrs cBoiicTBa Jepesa:
CYIIIECTBOBaHUE BHUCSTUCH
BCPUINHEI, CIAUHCTBCHHOCTD
IIyTH MEXIY OBYMs
BEpIINHAMH, CBSI3b  MEXIY

qUCJIOM BCPpHIMH MW YHCIOM
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péodep.

Pemath 3ajauyM Ha IIOMCK U
NEepPEUYUCIICHUE MMYTEN B JIEpEBE,
ONpEICIICHUE 4YHCIa BEPUIUH
nnu pédep B aepesBe, 00X0]
OWHApHOTO JIepeBa, B TOM
qucie C MIPUMEHCHUEM

IIpaBUJia YMHOKCHUA

Ilpooonowcenue
CayuaiiHnble IIpoTuBomonoxHoe OcBauBathb MOHATHA:
coObITHA COOBITHE. JlnarpamMa | B3aMMHO NPOTHUBOMNOJIOKHBIE
8 v) Oisiepa. OObeIMHEHHWE U | COOBITUS, OIEpalid  HaJl
nepeceveHue COOBITHI. | COOBITUSIMH, OOBEIUHEHUE U
HecoBmecTHble COOBITHS. | MEepeceueHue COOBITH,
dopmyna CJIOKEHMsI | AuarpamMma Oinepa

BeposTHocTer.  IlpaBuno | (Ditnepa—Benna),
YMHOYKCHHSI BEPOSITHOCTENH. | COBMECTHBIE u

YciaoBHas BEPOSITHOCTh. | HECOBMECTHBIE COOBITHSI.

HeszaBucumelie coobiTus. | M3yuarnb TeopeMbl 0
IIpencraBinenune BEPOSAATHOCTH  OOBEIUHEHUS
CIIy4alHOTO dKCHEpPUMEHTa | JIBYX CcOObITHII  ((OopMyIiTbl
B BUJE J€peBa CJIOKEHUSI BEPOSITHOCTEMN ).

Pemiatr 3amaum, B TOM
4yucJIe TEKCTOBBIE 3aJadyd Ha
OIIPEAEIICHUE BEPOSITHOCTEU
o0beIMHEHUS U TTIepeCceUeHUs
CcOOBITHI C NOMOIIBIO
4HCJIOBOU IIPsIMOM,
auarpamMm Diiniepa, GopMyITbl

CJIOKEHMUSI BEPOSITHOCTEM.

OcBauBaTthb NOHATHSA:
MPaBUIIO YMHO>KEHUS
BEPOATHOCTEM, yCJIOBHas

BCPOATHOCTHb, HC3aBUCHUMBIC

COOBITHSI AEPEBO CIIYUAUHOTO
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OTIbITA.
HN3yuartsb CBOMCTBA

(ompeneneHus1) HE3aBUCUMBIX

COOBITHH.

Pemiatn 3aJga4un Ha
onpeJieJieHue "
HCIOJIL30BaHUEC

HE3aBHCHUMBIX COOBITHUH.

Pemiars 3amaumM Ha IIOMCK
BEPOATHOCTEN, B TOM YHCIIE
YCJIOBHBIX, C
HUCIIOJb30BaHUEM nepesa

CJIy4alHOT'O ONbITa

0O0001IeHNE
,KOHTPOJIb

(4 )

IlpencraBienue  OaHHBIX.

OmnucareibHass CTaTUCTHKA.

I'padwr. BepositHoCcTh
CIIy4arHOTO COOBITHSI.
DJ1eMEeHTBI
KOMOHWHATOPUKU

IToBTOPATH U3yYEHHOE U
BBICTPAMBATH CHUCTEMY
3HAHUH.

Pematnb 3aga4m Ha
MpPE/CTABJICHUE U OIMUCAHUE
JaHHBIX c ITOMOMIILIO
U3YUYEHHBIX XapaKTEPUCTHUK.
Pemiatn 3aaa9m C
MIpUMEHEHHEM TrpadoB.
Pematn 3aJaum Ha
HaXO0XXJICHHUE BEpPOSATHOCTHU
CIIydaHOTO  COOBITHS  TIO
BEPOSTHOCTSIM
AJIEMEHTApPHBIX COOBITUH, B
TOM 4YHCJIE€ B ONBITaX C
PaBHOBO3MOXXHBIMU
3JI€MEHTapPHBIMU
COOBITHSIMMU.

Pemiatn 3adauu Ha

HaxXoXACHHUC BePOHTHOCTeﬁ
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00BbEeAUHEHUS U IEPECCUCHUS
COOBITHH, B TOM 4YHCIE
HE3aBHCHUMBIX, c
HCHOJIb30BAaHUEM
rpaduuecKux
NpEACTAaBJIICHUN W JepeBa
CIIy4alHOTO OIIbITA.

Pemiatn 3a1a49u Ha
nepevyrnciIeHue KOMOWHAIUH
(4ucia nepecTaHOBOK, 4HcClia
COYeTaHUN), Ha HAXOXKJICHUE
BEPOSITHOCTEN COOBITHH C
MIPUMEHEHUEM
KOMOWHATOPUKH, B  TOM
4uCcI€ € HCHOJIb30BAHUEM

TpeyroipHuka [lackans

9 knacc (ue Menee 34 u)

Kypca8 kJiacca

(4 1)

OnucarenbHasi CTATUCTUKA.
Omneparmu HaJT COOBITUSIMHU.

HezaBucumMocTtb COOBITUI

Ha3Baunmue
pasnena OcHoBHOe coaep:xaHue XapakrepucTuka
(TembI) AeSTeILHOCTH 00y4arouXcs
(umciio
4acoB)
IHoBTOpEHUe IIpencraBnenne  maHHBIX. | [IOBTOPATH HM3ydeHHOE U

BBICTPAMBATH CHCTEMY
3HAHUM.

Pemartnb 3aJa4M Ha
OpEACTaBIICHUE W OMNMUCAHUE
JaHHBIX.

Pemiatn 3aJ1a49u Ha
HAaXO0XJAEHUE BEPOATHOCTEU
00BbEeIUHEHMSI U TICPECCUCHUS
COOBITHI, B TOM YHCIIE
HE3aBHUCHMBIX, c
HUCITIOJIb30BaHUEM

rpadUIeCKUX
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OpEeaCTAaBIEHUN W JIepeBa
CJIy4alHOTO OIIbITA.

Pematrn 3aJaauu Ha
nepeyuciIeHue KOMOMHAIUMN
(uucna nepecTaHoOBOK, YUCIa
coueTaHUl), HAa HaXOXKJICHHUE
BEPOSITHOCTEH COOBITHH C
IpPUMEHECHUEM
KOMOMHATOPUKH, B  TOM
4HCJIE C HUCIIOJIb30BAaHUEM

TpeyroabHuka Ilackans

JJ1eMEeHThI
KOMOHMHATOPUKH

(4 1)

KomOunatopHnoe mnpaBuio
YMHOXXEHUSL.
IlepecTaHoBKH.

daktopuan. CoueraHuss

4HCJIIO COUYETaHUH.
TpeyronsHuk ITackads.
[IpakTnueckas pab6ota
«Bpruucienue
BEPOSITHOCTEN c
HUCIIOJIb30BaHUEM

KOMOWHATOPHBIX (PYyHKIHIA

OJICKTPOHHBIX Ta6J'II/II_[)>

OcBauBaThb MOHATHS:
KOMOUWHaATOpHOE MpaBUIIO
YMHOKEHU,

yIHopsigo4eHHas rnapa,
TpoWKa OOBEKTOB,

nepecTaHoBKa, (akTopua

qupcijia, cod€raHuc, 4YHCIIO

COYETaHUM, TPEYTOJIbHUK
ITackaist.

Pematn 3aJa4un Ha
NEePEYHCIICHUE

YHOOPSIAOUEHHBIX Tap, TPOEK,
nepeynciIeHue

NEPECTAHOBOK M COYETAHUU

3JIEMEHTOB pa3IuIHBIX
MHOKECTB.

Pematne 3aJa9u Ha
OPUMEHEHUE qucia
COueTaHUN B anrebpe

(cokpaméHHoe yMHO>KEHUE,
ounom HrroToHa).

Pemiars, NpMMEHAA
KOMOMHATOPHUKY, 3aJadyd Ha

BBIYHCJICHUE BEPOSITHOCTEN,
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B TOM YHCJIIE C IIOMOIIIBIO
JICKTPOHHBIX  TaOIWUI B

XOJI€ TIPAKTUYICCKOU padbOTHI

I'eomeTpuyecka I'eomerpuueckast OcBauBartb NOHATHE
A1 BEPOSITHOCTD BEpPOSTHOCTh. CiydyaliHbIM | r€eOMEeTpUYECKOU
(4 ) BBIOOp TOYKH M3 (PUTYPBHI | BEPOSTHOCTH. Pemarsb
Ha MJIOCKOCTH, U3 OTPE3Ka, | 3aJa4M Ha  HAXOXJICHUE
U3 IyT'dOKPY>XHOCTH BEpPOSITHOCTEN B  OMNbITaX,
MpPEeACTaBUMBIX KakK BbIOOp
TOYEK W3 MHOI'OYI'OJIbHHUKA,
Kpyra, oOTpe3Ka WIH HOyTu
OKPY>KHOCTH, 4HCJIOBOTO
MIPOMEXYTKaA
HUcnbiTan UcneiTanune. VYcnex wu | OcBauBarhb IMOHATHUA:
usl Heyaayda. Cepus | ucnelTaHue, DJIEMEHTApHOE
Bepnyan UCOBITAHUNW 1O TMNEepBOro | coObITHE B HCIBbITAHUU
u (6 4) ycrexa. HUcnbiTanusa | (ycnex M Heypada), cepus
bepnymnu. BeposTHOCTH | HCIIBITaHUIA, HACTYIUIEHUE
COOBITUH B cepuHu | mepBoro ycriexa (Heyaauwu),
UCIIBITAHUM bepnymu. | cepus UCIIBITAHUN
IIpakTnueckast padorta bepnynnmu.
«HcneiTanusa bepaynnm» Pemarnb 3a1a4uu Ha

HaxXOXXIECHUE  BEPOATHOCTEH
COOBITHN B CEpUM UCITBITAHUMI
0 NEPBOTO ycCmexa, B TOM

HuCJIe C IIPUMCHCHHUCM

(popmynbl CYMMBI
r€OMETPUUECKOM
OPOTrPECCUH.

Pemiatn 3aJ1a49u Ha

HAaXO0XJAEHUE BEPOATHOCTEU

JIEMEHTAPHBIX COOBITHH B
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cepuu UCIIBITAHUN
bepnynnu, Ha HaxoXKJaeHHE
BE€POSITHOCTHU

ONPECIEHHOTIO qucia
YCIIEXOB B CEPUU UCIIBITAHUM
bepnyiu. U3yyars B Xoae
NpaKkTH4YecKod padoTbl, B
TOM 4YHCJIE C IIOMOUIBIO
HUPPOBBIX pecypcos,
CBOMCTBA BEPOATHOCTH B

cepuu ucnblTaHul bepHynu

Cuayuaiin
asi
BeJIMYHMH

a(6 v)

CnydaiiHasi BeJIMUMHaA U
pacripenencHue
BEPOATHOCTEN.
Maremaruueckoe

OXNJIAaHHUC U JUCIICPCUI

CIIly4alHOM BEJINYHNHBI.
IIpumepsr
MaTEeMaTH4ECKOI O
OXXKUOAHUSA KakK

TCOPCTHUHCCKOIO CpPCAHCTO

3HA4YCHUA BCJIINYHUHBI.

Ilonsitue 0 3aKOHE
OoJIBIIINX qucel.
N3mepeHne BepOSITHOCTEM
C HNOMOUIBIO 4acToT.
IIpumenenue 3aKOHa

OOJIBIITUX YUCEIT

OcBourtsb TMOHSATHA:
ciy4dalHas BEJINUMHA,
3HA4YE€HUE ClIy4YauHOM

BCJIIMYHUHBI, paciupcacICHUC
BEPOATHOCTEM.
H3yuars U o0cyxaarThb
NpUMEPBl  JUCKPETHBIX U
HEIPEPBIBHBIX  CIy4alHBIX
BEJIMYMH (pocr, BEC
YeJI0BEeKa, 9HUCII€HHOCTh
HaceJeHus, apyrue

U3MEHYHBBIE BEJIMYHHBI,
paccMaTpuBaBIIeCsl B Kypce
CTAaTUCTUKH), MOJICIIbHBIX
CIIy4alHbIX BEJINYHH,
CBSI3aHHBIX CO CIIyYaWHBIMU
OTIBITAaMH (6bpocanue
MOHETBI, UTPAJIBHOU KOCTH,
CO clIlydallHbIM BBIOOpPOM U
T. 11.).

OcBauBaTh NOHATHA:
MaTeMaTHUYEeCKOEe  OXKHJIaHUE
ClIydaiiHOM BEJIWYUHBI KakK
TEOPETUYECKOE cpenHee

3HA4YCHHC, JAUCTICPCUA
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CIIy4alHOM BEJIMYUHBI Kak
aHaJior Jcnepcuu
4HCIIOBOTO Habopa.

Pematn 3adaun Ha
BBIUYMCIICHUE
MaTEMaTUYECKOr0 OKUIaHUs
U OUCHEPCHUH JHUCKPETHOU
CIIyd4aliHOM BEJIUYHUHBI IO
3aJJaHHOMY pacIIpeaeeHuIo,
B TOM 4qucie 3ajJ1ad4,
CBSI3aHHBIX CO CTPAXOBAaHUEM
U JIOTEPESIMHU.
3HAKOMUTBCHA C
MaTeMaTHYECKUM
OXHUJAaHUEM HW JucHepcueiu
HEKOTOPBIX pacnpeneIeHuu,
B TOM YMCJIE pacCIIpeaeIeHUs
CIIy4aiiHOW BEJIMYMHBI
«YHCJIO YCHEXOB» B CEpUHU
UCIIBITAHUMN bepnynnu.
HN3yuaTh 4acTOTy COOBITHS B
MOBTOPSIIOIITUXCSI
Cly4yalHBbIX OIbITaX Kak
CIIy4alHYIO BEJIUYUHY.
3HAKOMHUTBCA C 3aKOHOM
O6onpmmx uucen (B ¢dopme
bepnynnu): npu Oojbliom
4HCcJI€  OIBITOB  4acToTa
coObITHSI OnM3Ka K  €ro
BEPOSITHOCTH.

Pemiarnb 3aa4M Ha
U3MEPEHUE BEPOSITHOCTEU C

IIOMOIIBEO YaCTOT.

OOcyxknaTe poJib  3aKOHa
OO0JIBLIINX qucell B

000CHOBaHUU YaCTOTHOTI'O
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MeToaa U3MEpPECHUS
BEPOATHOCTEM.

O0cykaaTh 3aKOH OOJIBIITHUX
qHUCeIl KaK OpOsIBJICHUE
CTaTUCTUYECKOM
YCTOMYHUBOCTH B
U3MEHYMBBIX IBJICHUAX, POJIb
3aKkoHa OOJIBHINX YHCET B

MNPUPOJEH B )KU3HU UEJIOBEKA

Ilpooonoicenue
O06001enue, IIpencrasnenue mgaHHbix. | [loBTOPATH M3ydeHHOE U
KOHTpoJb (10 OmnucarenbHast BBICTPANBATh CHCTEMY
q) cTaTUCTUKA. BepossTHOCTH | 3HAHUMH.
CJIy4alHOT' O coObpITUsa. | Pemiatn 3aJa49M Ha
DJIEMEHTBI MpEeJICTaBJICHUE U OIMCAHHE
KOMOHWHATOPHUKHU. JAHHBIX.
Cnyyaiinble BenuuuHbl #W | Pemarts 3aa4um Ha
pacripeneneHus HaxXOXJCHUE  BEpPOSITHOCTEH

COOBITHI, B TOM 4YHCJIC B
OIbITax c
PaBHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU
COOBITHUSIMH, BEPOSITHOCTEH
00BbeAUHEHUS U IePECCUCHUS
COOBITHH, BBIYHCIISITh
BEPOSITHOCTH B ONBITaX C
cepusiMU CITydaifHbIX

HUCHBITAHUMN

ITpwu pazpaboTke paboueii MporpaMMbl B TEMaTHYECKOM TUIAHUPOBAHHUHU JOJIKHBI
OBITh YYTEHBI BO3MOXXHOCTH WCHOJIb30BAaHUSI JJICKTPOHHBIX  (IIU(PPOBBHIX)
00pazoBaTEIIbHBIX PECYPCOB, SBISIOMIUXCS YICOHO-METOJUUYSCKUMH MaTepUaIaMu
(MyJIbTUMEIUNHBIE TMPOrpaMMBbl, JJIEKTPOHHbIE Y4YE€OHHUKH W  3aJa4HUKH,
3JIEKTPOHHBIE OMOJIMOTEKH, BUPTYyaJIbHBIC J1a00OpaTOpPUU, UTPOBBLIC ITPOTPAMMBI,
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KOJUICKIIMU HUQPOBBIX 00pa30oBaTEJbHBIX PECYPCOB), HCHOJIB3YEMBIMU IS
O6y‘ICHI/I$I 1 BOCIIMTAHHA PA3JIMYHBIX I'PYIIIL HOHLSOB&TCHGﬁ, npeacraBjJICHHBIMU B
AJIEKTPOHHOM (ITM(PPOBOM) BUJE U PEATTHU3YIOIIUMHU AUIAKTUICCKUE BO3MOKHOCTH

HUKT,conepkaHrne KOTOPbIX COOTBETCTBYET 3aKOHOATEIILCTBY 00 0Opa3oBaHUM.

Y4yeOHO-MeTOAMYECKOE O0ecneueHre 00pa30BaTeJILHOIO Mpolecca

Hudgpossie o0pa3oBaTeibHbIE pecypchl U pecypcebl ceTd UHTepHeT

®enepanbHenii nopran «Poccuiickoe oOpasoBanue» http://www.edu.ru

Poccwuiickuit 061meodpazoBatenbHbiil mopTan http://www.school.edu.ru

®enepanbHblii noptan «Poccuiickoe oOpasosanue» http://www.edu.ru

Poccutiickuit o6meoOpaszoBarenbHbiii mopran http://www.school.edu.ru

WNuTepakTuBHBIE ypoKkHu «Poccuiickoil a1eKkTpoHHOM Kok http://resh.edu.ru
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