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@enepanbHas pabouasi mporpamma Mo ydeOHOMy mpeamery «MaTtemaTtukay
(6a3oBBIN ypoBeHB) (TIpenMeTHas oOnacTh «Martematuka u wH(MOpMaTHKa») (manmee
COOTBETCTBEHHO — IpOrpamma o MaTeéMaTUKe, MaTEMATHKa) BKIIOYAET MOSACHUTEIbHYIO
3aIliCKY, COJIep KaHne O0yUeHus, TIaHUpyeMble Pe3yJIbTaThl OCBOEHUS MPOTPaMMBbI 110
MaTeMaTHKe, TEeMaTHYECKOE IJIAHUPOBAHUE.

INOACHUTEJIBHAA 3AIITMCKA

[Iporpamma mo maTemMaTuke Uil oOydarommxcs 5—9 kiaccoB paspaboraHaHa
ocHoBe ®I'OC OOO. B mporpamMme mo MaTE€MaTHKE YYTEHbl HIEU WU TOJOXKEHUS
KoHuenuuu pa3Butusi MaTeMaTH4eCKOro oopa3oBanus B Poccuiickoii deaepanuu.

[IpeameToM MaTeMaTUKH SBISIOTCS (PYyH/IaMEHTAIIbHBIE CTPYKTYpPbI HAIIETO MUPa —
MPOCTPAHCTBEHHbIE (POPMBI U KOJMYECTBEHHBIE OTHOIICHUS (OT MPOCTEUIIHX,
YCBaMBaE€MbIX B HEMOCPEJICTBEHHOM OIIBITE, JO JOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX
JUJISl Pa3BUTHUS HAYUHBIX U MPUKIAIHBIX Uel). MatemaTudyeckue 3HaHusl 00ECIIeYnBaIOT
MOHMMAHUE TMPUHIUIOB YCTPOWCTBA W HCMOJb30BAHUS COBPEMEHHOW TEXHHKH,
BOCIIPUATHE W HHTEPIPETALMIO COLMUAIBHOM, JKOHOMHUYECKOW, MOJIUTUYECKOU
uHpopMaIKu, MAalOT BO3MOXKHOCTH BBIMOJHSATh PACU€Thl U COCTABISATH AJITOPUTMBI,
HAXOJIUTh U TPUMEHSTH (POPMYJIbI, BIAJETh MPAKTUUECCKUMU MPUEMAMU T€OMETPUIECKUX
U3MEPEHU M TOCTPOEHUH, YnuTaTh MHGOPMAIHIO, MPEACTABICHHYIO B BUJEC TaOJHII,
quarpaMM U TpaQuKOB, JXUTh B YCIOBHUSX HEONPEACIEHHOCTH U TIOHUMATh
BEPOSITHOCTHBIN XapaKTep CIy4yalHbIX COOBITHH.

N3yuenne marematuku GopMupyeT y oOydarommxcs MaTEeMaTUYECKUN CTHIIb
MBIIIICHUS, TTPOSBIISIFOIINIICS B ONPEACIEHHBIX YMCTBEHHBIX HaBbiKax. OOyuarommecs
OCBaMBalOT TaKWE MPUEMBI M METOJbl MBIIUICHUS, KaK HWHIAYKLIHUS W JEIyKIUS,
000011IeHre ¥ KOHKpPETU3aIusl, aHallu3 U CUHTE3, KJIacCU(UKAIUs U CHUCTeMaTH3allus,
abctparupoBanue u aHaOrus. OOBEKTH MATEMAaTUYECKUX YMO3AKITIOUSHHH, TpaBUIa UX

KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTUYECKUX MTOCTPOEHUM, CTOCOOCTBYIOT
BbIPaOOTKE YMEHHUs (OPMYITHUPOBATH, 0OOCHOBHIBATH M JIOKA3bIBAThH CYXKJICHUS, TEM
CaMbIM Pa3BHUBAIOT JIOTUYECKOE MbINUIeHHEe. M3yueHrne MaTteMaTuku 0OecrieunBacT
dbopMHpOBaHUE ANTOPUTMUYECKONW KOMIIOHEHTHI MBITIUICHUS] U BOCTIUTAHUE YMEHUI
JNEUCTBOBATh MO 3aJlaHHBIM  AJICOPUTMaM, COBEPIIEHCTBOBATh W3BECTHBIE U
KOHCTPYHMPOBATh HOBBIC. B mporiecce pereHus 3a1ad — OCHOBOM y4eOHOM NeITeTbHOCTH
Ha ypoKax MaTeMaTUKH — Pa3BUBAIOTCSI TBOPUECKAs U IPUKJIIAHAS CTOPOHBI MBIIILICHHUS.
OOyuenne MaTeMaTrke 1aéT BO3MOXKHOCTh pa3BUBATh Y 00y4aIONUXCs TOUHYIO,
parMoHANbHYI0 U WH()OPMATUBHYIO pE€UYb, YMEHHUE OTOMpPATh HAWOOJIee TMOIAXOISIIHIE

SI3BIKOBBIC, CUMBOJIMYECKHE, TPadUIECKUe CPEACTBA JJIS BBIPAKECHUS CYXKICHUN U
HarJIsAHOTO UX MPEICTABIICHHUS.

[Ipn m3yyeHUM MaTeMaTHKH OCYIIECTBISIETCS OOIIee 3HAKOMCTBO C METOJaMHU
MO3HAHUS JEUCTBUTEIBHOCTH, IPEACTABICHUSIMU O TIPEAMETE U METOJIaX MaTeMaTHKH,
WX OTJIMYNH OT METOJIOB IPYTUX €CTECTBEHHBIX M TYMAHUTAPHBIX HAYK, 00 0COOEHHOCTSIX
MPUMEHEHUSI MAaTEMaTUKH JIJIs1 PEIICHUS HAYYHBIX U MPUKIaAHBIX 3a7a4.



[IpuopureTHpiMU 1EIIMH OOy4YeHHsT MaremMaTuke B 5—9 Kiaccax SBIISIOTCS:

dbopMHpOBaHKE EHTPAIBHBIX MAaTEMATHYECKUX MOHSITHH (YMCII0, BEIMYMHA,
reoMeTpuueckas (Qurypa, mepeMeHHas, BEpOATHOCTb, (PYHKIIHA), 0OECHEUHBAIOIINX
IIPEEMCTBEHHOCTD U MEPCIIEKTUBHOCTh MATEMATHYECKOT0 00pa30BaHMs 00yYarOIINXCS;

MO/ABEICHUE OOyYaroUMXcsli Ha JOCTYIIHOM JJii HHMX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTeMaTUKU U OKPY’KaIOIIero MUpa, MOHUMAaHWE MAaTEMaTUKH KaK 4acTu
oO0IIeH KyJIbTYpHI YEIOBEUECTBA;

pa3BUTHE MHTEIUIEKTYaJIbHBIX W TBOPUYECKUX CIIOCOOHOCTEH 00yyaromuxcs,
MO3HABATEJIbHOM aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIIJICHUS,
MHTEpeCca K U3YUYEHUIO MAaTEMAaTHKH;

(GopMupoBanue (YHKIUMOHAJIBHOW MaTEMaTHUYECKOM TI'PaMOTHOCTU: yMEHHUS
pacro3HaBaTh MPOSBIECHUS MAaTEeMATUYECKUX MOHSTUN, OOBEKTOB M 3aKOHOMEPHOCTEH
B pCAIbHBIX >KU3HEHHBIX CUTYyaIlUsAX U NMPU U3YUYCHUH JIPYTUX YUEOHBIX MPEIMETOB,
IpPOSIBJICHUS] 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OpMYyJIMpOBaTh HX Ha S3bIKE
MaTeMaTUKM M CO3JaBaTh MAaTEMAaTUYECKHE MOJEIN, MPUMEHITh OCBOCHHBIN
MaTeMaTUYECKHl anmapaT [ pEHIeHUs MPaKTUKO-OPHUEHTUPOBAHHBIX  3ajady,
WHTEPIIPETUPOBATh U OLICHUBAThH MMOJyUEHHBIE PE3YJIbTATHI.

OCHOBHBIE TMHUU COAEPKAHMSI POTPaMMBI 10 MaTeMaTHhke B 5—9 kiaccax: «Hucina
U BBIUKCIEHUS», «Anredpa» («AnreOpanyeckue BBIPAKECHUS», «YPaBHEHHS U
HEpaBeHCTBaY ), « DyHKkINY, «I"eoMerpus» («I'eomerpudeckue GUTypsl U UX CBOMCTBaY,
«3MepeHne TeOMETPUYECKUX BEIUUYMH»), «BepossTHOCTb M cTaTHCTHKa». J(aHHbBIE
JVHUM Pa3BUBAIOTCS MapajlielbHO, KaXKJash B COOTBETCTBUU C COOCTBEHHOM JIOTHKOIA,
OJIHAKO HE HE3aBUCUMO OJIHA OT JAPYTOM, @ B TECHOM KOHTAKTE U B3aUMOJECHCTBUMU.

Copep:xaHue MporpaMMbl IO MaTeMaTuKe, paclpeaenéHHOe 10 ToAgaM 00y4yeHus,
CTPYKTYPUPOBAHO TakUM O0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MNPUHLUIHAIBHBIM
BonpocaMm  oOydaromigecss  OOpallajuch  HEOJHOKPATHO, 4YTOOBI  OBJIAJICHUE
MaTeMaTUYECKUMU TOHSITUSMH W HaBbIKAMHU OCYIIECTBISJIOCH IOCIEI0BATEIbHO H
MOCTYIATENbHO, C COOMIOJEHUEM MpPUHIUIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAIMCh B OOIIYI0 CHCTEMY MaTeMaTHYECKHX TMpPEeACTaBICHUI O00ydJarommxcs,
paciupsis v yriryossis e€, o0pas3ys MpoyHble MHOKECTBEHHBIE CBA3H.

B cootBerctBun ¢ ®I'OC OOO martemaTuka sIBISETCS 0053aTE€IbHBIM YYEOHBIM
IpeIMEeTOM Ha YpOBHE OCHOBHOTO oOuiero oOpazoBanus. B 5-9 kiaccax maremaTunka
TPaAUIIMOHHO U3YUYaeTCs B paMKax CJICIYIONMIUX YU4eOHBIX KypCcOB: B 5—6 Kjlaccax — Kypca
«Marematukay, B 7-9 kinaccax — KypcoB «Anredpa» (BKJIIOYas 3JIEMEHTHI CTATUCTUKU U
Teopun BeposATHOcTel) M «I'eometpusi». [Iporpammoil mo maremaTHKe BBOJIUTCSA
CaMOCTOSITENIbHBIN yUeOHBIN Kypc «BeposITHOCTh M CTaTUCTHKAY.

OO61iee yuCIO 4YacoB, PEKOMEHAOBAHHBIX IJIsi M3Y4YEHHs MaTeMaThku (0a30BbIN
YPOBEHb) HAa YPOBHE OCHOBHOIO 00111er0 0o0pa3oBanus, — 952 yaca: B 5 kiacce — 170
yacoB (5 yacoB B HeJen0), B 6 kinacce — 170 gacoB (5 yacoB B Hefento), B 7 kinacce —204
yaca (6 yacoB B Henento), B 8 kinacce — 204 yaca (6 yacoB B Hezelnwo), B 9 kinacce — 204
yaca (6 4acoB B HEJICIIO).



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE OCHOBHOT'O OBLIEI'O OBPA30OBAHUA

N3yuenne maTeMaTHKX Ha ypOBHE OCHOBHOT'O O0IIEr0 00pa30BaHus HAlPaBJIEHO HA
JTOCTIDKCHHE OOYYarOIIMMUCS JIMYHOCTHBIX, METANpPEAMETHBIX W TPEIMETHBIX
00pa30BaTEeNbHBIX PE3yIHTATOB OCBOCHUS yUeOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yJbTaTbl  OCBOCHHMS  IPOrpaMMbl IO  MaTeMaTHKe
XapaKTEepPU3yIOTCS:

1) naTpuoTnyeckoe BOCIUTAHME:

MPOSBIICHUEM HMHTEpEca K IPOULJIOMY M HACTOSIIEMY POCCUMCKOM MaTEMaTUKH,
LIEHHOCTHBIM OTHOIIECHUEM K JOCTH)KEHUAM POCCUHUCKHUX MAaTEMaTUKOB U POCCUUCKOU
MaTEMaTUYECKOM IIKOJIbI, K MCIIOJIb30BAHUIO 3TUX JOCTHXKEHHUM B JAPYTMX HAYKaAX U
MIPUKIIAJIHBIX cdepax;

2) rpa;kaaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIIIOJTHEHUIO 00s13aHHOCTEN I'paXK/IaHWHA U pealii3alliy ero Mpas,
NPEACTABICHUEM O MATeMaTHYEeCKUX OCHOBAX (DYHKIIMOHUPOBAHUS Pa3JIMYHBIX
CTPYKTYP, SIBJICHUN, IPOLEAYpP FPaKAaHCKOTo o0LIecTBa (HapuMep, BHIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYXICHHIO ASTHUECKHX NpOoOJieM, CBA3aHHBIX C IPAKTUYECKUM
IIPUMEHEHUEM JIOCTMKEHHM HAyKH, OCO3HAHHEM BAXKHOCTH MOPAIbHO-3THUYECKUX
IIPUHLINAIIOB B IESTEIBHOCTH YYEHOTO;

3) Tpy0BO€ BOCIUTAHUE:

YCTAaHOBKOM Ha AaKTMBHOE Y4YacTHE B pEIICHHUM MPAKTUYECKUX 3ajad
MAaTeMaTUYECKOW  HAIPaBICHHOCTH, OCO3HAHUEM BAXXHOCTH  MAaTEMAaTUYECKOTO
oOpa3oBaHMsI Ha TPOTSHKEHWHM BCEH JKU3HU [UJIsl YCHEMIHOW Mpo¢heCcCuOHAIbHON
NESTEIbBHOCTH W  Pa3BUTHEM HEOOXOJUMBIX YMEHHUH, OCO3HAHHBIM BBIOOPDOM U
NOCTPOEHUEM HMHAMBUAYAIBHON TpaeKTOpUuM OOpa30BaHUA M KU3HEHHBIX IUIAHOBC
y4€TOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOIMOHAJIRHOMY M O3CTETHYCCKOMY  BOCIIPHUSATHIO
MaTeMaTUYeCKnuX OOBEKTOB, 3aJad, pEIICHWH, pacCyXIeHUW, YMEHUIO BHJICTbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 MO3HAHMS:

OpHUEHTAIIMEH B IEATEIHPHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX TIPE/ICTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHSA YEJIOBEKAa, MPUPOJILI U OOIIEeCTBa,
MOHMMAaHWEM MaTeMaTUYeCKOW HayKu Kak c(hephl UeI0BEUECKOM ASSITENFHOCTH, STAllOB
e€ pasBUTUS W 3HAYMMOCTH IS PAa3BUTHUs [HUBWIA3AIMH, OBJAJACHHEM SI3BIKOM
MaTEeMaTHKUd M MAaTeMaTUYeCKOW KyJIbTYpOH KaK CPEICTBOM IMO3HAHUS MHpa,



OBJIaACHUCM HpOCTCﬁMHMH HaBbIKaMH HCCHGHOB&TGHLCKOﬁ ACATCIIBHOCTH,

6) puzuveckoe BocnuTaHue, (OPMHUPOBAHUE  KYJLTYPbl  310POBbS W
IMOLMOHAJIBHOIO 0J1Ar OOy YHs:

TOTOBHOCTBIO IPUMEHSITh MATEMATHUECKUE 3HAHUS B MHTEPECaxX CBOETO 310POBbS,
BEJICHUS 370pPOBOTO 00pasza U3HU (3A0POBOE MHUTaHUE, COATaHCHPOBAHHBIA PEKUM
3aHATHUI U OT/bIXA, PETYJIApHas pu3nYecKas akKTUBHOCTD), CHOPMUPOBAHHOCTHIO HABbIKA
peduiekcun, TpU3HAHHEM CBOEro MpaBa Ha OMIMOKY M TaKOro kK€ IpaBa Jpyroro
YeJIOBEKa;

7) 3K0JI0OrHYeCKO0e BOCIIUTAHME:

OpHEHTaIlMel Ha TPUMEHCHHE MaTeMaTHYeCKUX 3HAHWUU JJI1 pelICHUs 3aJ]1auB
00JIaCTH COXPAHHOCTH OKPYKAIOIICH CpeJibl, TUIAHUPOBAHUS MOCTYIKOB U OIICHKH HMX
BO3MOYKHBIX TIOCIICJICTBUNA IS OKPY’KAIOIIEH Cpeabl, OCO3HAHHEM TJI0OAIBHOTO
XapakKTepa AKOJOTUUECKUX MPOOJIeM U IMyTel UX PEIICHUS;

8) ajanTauus K U3MEHSIOIUMCS YCJIOBUSIM COUMAIBLHON U PUPOJTHOM Cpeabl:

TOTOBHOCTBIO K JICUCTBUSIM B YCIOBHUSAX HEOMPEEIEHHOCTH, TTOBBIIIEHUIO YPOBHS
CBOCH KOMITETCGHTHOCTH dYepe3 MPaKTUYECKYI0 ACSITCIIBHOCTh, B TOM YHCJIE yMEHHUE
YUUTBCS y JPYTUX JIIOJCH, TpUOOpeTaTh B COBMECTHOM JESITEIILHOCTH HOBBIE 3HAHUS,
HABBIKA W KOMIICTCHITMH U3 OTBITA APYTHX;

HEO0OXOIUMOCTHIO B (POPMHUPOBAHNY HOBBIX 3HAHUI, B TOM 4YuCie (HOPMYITUPOBATH
U7, TIOHATHS, TUTIOTE3bI 00 0OBEKTaX M SBIICHUSX, B TOM YHCIIC paHee HE U3BECTHBIX,
OCO3HaBaTh JEeMUIIMTHI COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAlMI0, BOCIPUHHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOIINII KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS
U IEUCTBUS, POPMYIMPOBATH U OLICHUBATH PUCKH U TTOCJIEICTBUSI, (POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATBI

B pesynbTaTe 0cBOSHUS IPOrpaMMbI IO MaTEeMaTHKE Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBaHus y oOydaromierocsi OyayT copMUpOBaHbl METalpeAMETHBIE Pe3yJIbTaThl,
XapaKTEPHU3YIONTUECS OBJIAJCHUEM YHUBEPCAIbHBIMHA TI03HABATEIBLHBIMH JCHCTBUSIMH,
YHUBEPCATHHBIMH ~ KOMMYHUKATUBHBIMU  JICUCTBHSIMU W yHUBEPCAIbHBIMU
PETYIATUBHBIMU JEHCTBUSIMH.

Ilo3HaBaTe/ibHbIE YHUBEpPCAJbHbIE Y4eOHbIE JeCTBUS
ba3oBble JJoruueckue aeicTBHA:

BBISIBJISATH M XapPaKTEPU30BATh CYILIECTBEHHBIE MPU3HAKM MaTEMaTUUYECKUX
OOBEKTOB, TOHSTUH, OTHOIICHUN MEXIy TOHSTHSAMHU, (GOPMYIHUPOBATH OIMpPEACIICHUS
MOHSATUM, YCTaHABIMBATh CYIIECTBEHHBIM MpU3HAK KiIacCU(PUKAIIMU, OCHOBAHUS IS
00001IIeHNs ¥ CPAaBHEHMSI, KPUTEPUU MTPOBOIUMOTO aHAJIN3A;

BOCIIPUHUMATh, (DOPMYJIMPOBATH U TPEOOPa30BBIBATH CYXKICHHUS: YTBEPAUTEIHHBIC



U OTpHILIATEIbHbIC, €IUHUYHbIC, YACTHBIC U OOIIHE, YCIOBHbIC;

BBIABJISITh MAaT€MAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H W IIPOTHUBOPEUHSIB
(akTax, JaHHBIX, HAOJIONEHUSAX M YTBEPKACHUAX, Npengaratb KpUTEPUUIIIA
BBIIBJIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUMI;

JIEJIaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIFOUCHHUH, YMO3AKIFOYEHUH 10 aHAJIOTUH;

pazOupaTh J0OKa3aTelIbCTBA MATEMATUUYECKUX YTBEPKIACHUN (IpsIMbIE H OT
IPOTUBHOTO), IIPOBOJUTH CaMOCTOSITEIIBHO HECJIOXKHBIC J0Ka3aTeIbCTBA
MaTeMaTHUYECKUX (aKkTOB, BBICTPAUBATh APryMEHTALMIO, IPUBOJUTH NPUMEPBHl U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHHUS;

BbIOMpaTh Ccoco0 perieHus yuyeOHOHM 3aJauM (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHusi, BBIOMpaTh HauboJee MOAXOIAIINI ¢ YYETOM CaMOCTOSTENIbHO BBIIEICHHBIX
KpUTEPHUEB).

ba3zoBble ucciaenoBarebCKue 1eHCTBUA:

UCIIOJB30BaTh BOMNPOCHl KAaK HCCIEIOBATEIbCKUNA HWHCTPYMEHT IO3HAHUS,
dbopMyIHpOBaTH BOMPOCH], PUKCUPYIOIIUE MPOTUBOPEUUE, MPOOIEMY, CAMOCTOATEIIHHO
yCTaHaBJIMBaTh MCKOMOE M JaHHOEe, (OpPMHPOBATH TMIIOTE3Yy, apTYMEHTHUPOBATh CBOIO
MO3UIINIO0, MHEHUE;

MPOBOAUTH IO CAMOCTOSITEILHO COCTABJICHHOMY TIJIaHY HECIIOKHBIN AKCIIEPUMEHT,
HEOOJIBIII0E UCCIIEIOBAHHE 110 YCTAHOBJICHUIO OCOOCHHOCTEN MaTeMaTHYeCKOro OOBEKTA,
3aBUCUMOCTEH 00BEKTOB MEXKY COOOii;

CaMOCTOSITeNIbHO  (popMyMpoBaTh 00OOIIEHUSI W BBIBOALI IO pe3yJbTaTam
MPOBENEHHOTO HAOJIOJCHUS, UCCIIEIOBAHUS, OIEHUBATh JIOCTOBEPHOCTH IMOIYYEHHBIX
pE3yNbTaTOB, BHIBOJOB M 0000IIEHNUI;

IPOTHO3UPOBATh BO3MOXXHO€ pa3BUTHE Mpollecca, a TakKe BBbIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanueii:

BBISIBJISITH ~ HEJIOCTATOYHOCTH M M30BITOUHOCTH  MH(POpPMAIMM, JAHHBIX,
HEOOXOAMMBIX JIJIsl PEIICHUs 3a]auH;

BbIOMpATh,  AHAJIU3UPOBATh,  CHCTEMATU3UPOBaTh M UHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (OPM MpE/ICTaBICHHUS;

BbIOMpaTh (hopmy npeacTaBiaeHus: UHGOPMAIMU U WILTIOCTPUPOBATH pelIaeMble
3aJjauM CXeMaMH, JuarpaMMaMu, MHOM rpaduKkoil 1 uX KOMOUHAIUSIMU,

OLICHHMBATh HAJA&KHOCTh MHGOPMALIMU MO KPUTEPHSIM, TPEUIOKEHHBIM yUUTEIEM
WM CPOPMYITHUPOBAHHBIM CaAMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE YHUBeEpPCAJbHbIE y4eOHbIE J1eiiCTBUS:

BOCIIPUHUMATL H CI)OpMy.HI/IpOBaTB CY)KIACHUSA B COOTBCTCTBHMU C YCIIOBUAMH U
esiMu O6HICHI/I}I, SICHO, TOYHO, I'PAMOTHO BBIPAXKATH CBOKO TOYKY 3pPCHUSA B YCTHBIX
N MMCbMCHHBIX TCKCTAX, AaBaThb ITOACHCHUA 110 XO4Y PCHICHUA 3a1a49, KOMMCHTUPOBATH



MOJIyYEHHBIN PE3yJIbTaT;

B XoAe OOCyXIeHHus 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOil TEMBI,
npo0JIeMbl, pelaeMoi 3a/a4uu, BbICKA3bIBaTh WJIEH, HALIEJICHHBIE HA MOMCK PELICHHUS,
COMOCTAaBIISATh CBOM CYXKIEHUS C CYXICHUSMU JAPYI'MX YYaCTHHKOB JIMAjora,
OoOHapyX1BaTh pa3INyune U CXOJCTBO MO3ULMH, B KOPPEKTHON Gopme (popMyIupoBaTh
pa3HOIJIaCHsl, CBOU BO3PAKEHNUS,

MPEACTABIATh PE3YyJbTaThl PEIICHUS 3a7auyd, SKCIEPUMEHTa, HCCIEIOBaHUS,
IPOEKTa, CaMOCTOATENbHO BBIOMpATh (OpMaT BBICTYIUIEHUS C Y4Y€TOM 3ajad
NPE3EHTAlNN U OCOOEHHOCTEN ay/IUTOPHH;

IOHMMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW U MHIUBUAYaIbHON paOOThI
IIPYU pELIEHUN y4€OHBIX MAaTEMAaTUYECKUX 3a/1aY;

OPUHUMATh LEJIb COBMECTHOW JEATEIBHOCTH, IUIAHUPOBATH OpraHU3aLHIo
COBMECTHOI paboThI, pacipeeisaTh BUABI padOT, T0rOBapUBaThCs, 00CYKAATh MPOLIECC
U pe3yabTat paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax padoTel (0OCykneHHs, OOMEH MHEHHSIMH,
MO3TOBBIE IUTYPMBI U IPYTUE), BHIIOJIHATH CBOIO YAaCTh padOThl U KOOPAUHUPOBATH CBOU
JEUCTBUS C APYTMMHU WICHAMH KOMaH/Ibl, OLIEHUBATh KAY€CTBO CBOETO BKJIaJa B OOLIUI
OPOAYKT IO KPUTEPUSIM, CHOPMYITUPOBAHHBIM YUACTHUKAMH B3aUMOJICHCTBUSI.

PerynsitTuBHble YHUBEpPCAJIbHbIE Y4eOHbIE TeMCTBUS
Camoopranusamnus:

CaMOCTOSITEIIEHO COCTaBJISATH IUJIaH, aJTOPUTM peIieHus 3a1avd (WM €ro 4acTh),
BBIOMpPATh CMOCOO peIIeHUs C Y4YETOM UMEIOIIUXCS PECypcoB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH BAapHAHTBI PEIICHUN C YIETOM
HOBOW MH(pOPMAIIUH.

CaMOKOHTPOJIb:

BIIAJIETh CIOCOOAMHM CaMONPOBEPKH, CAaMOKOHTPOJS TMpolecca W pe3yJibrara
pELIeHNs] MaTEMaTUYECKOM 3aauH;

MPEABUAECTh TPYIHOCTH, KOTOpPHIE MOIYT BO3HHUKHYTh IPH PEIICHUM 3a/1ayH,
BHOCHUTbh KOPPEKTHUBBI B JIEATEIHHOCTH Ha OCHOBE HOBBIX OOCTOSTENHCTB, HANJAECHHBIX
OLLIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJbTaTa JEATEIbHOCTH TOCTABICHHOW LeNu U
YCIOBHSIM, OOBSICHATh MNPUYMHBI JTOCTHOKEHHS WM HEAOCTHMKEHUS UENH, HaXOJUTh
OLIMOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATHI

IIpeameTHbIE pe3yIbTaThl OCBOEHUS POIPAMMBI I10 MATEMATHUKE NTPEICTaBICHBI 110
rogam oOydeHHusl B CIEAYIOIMX pazlenax MporpaMMbl B paMKax OTAEIbHBIX Y4eOHBIX
KypcoB: B 5—6 kiaccax — Kypca «MaTtemaruka», B 7-9 kiaccax — KypcoB «Auredpay,
«I'eomerpusd», «BepOSTHOCTD U CTATUCTUKAY.



®EJIEPAJIBHASI PABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA
«MATEMATHKA» B 5-6 KIACCAX

INOACHUTEJIBHAA 3AIIMCKA

[IpuopureTHbiMU TeSIMH OOydeHHsI MaTeMmaThke B 5—6 Kiaccax SBISIOTCS:
poaoiKeHne (HOPMUPOBAHUSI OCHOBHBIX MATEMATHUYECKUX TMOHSTHUH (YUCIIO,
BEeNMYMHA, TreoMmeTpuueckas ¢urypa), o00eCneyuBaOmUX MPEEeMCTBEHHOCTh H

MEePCIEKTUBHOCTh MaTEMAaTHUECKOTO 00pa30BaHUs 00yUYaIOIIUXCS;

pa3BUTHE WHTEIICKTYAIbHBIX W TBOPYECKHX CIIOCOOHOCTEH OOyJaroImxcs,
MO3HABATEIbHOW AKTUBHOCTH, HCCIIENOBATEIbCKUX YMEHUWW, HUHTEpeca K H3YUYCHHIO
MaTeMaTUKH;

MOJBE/ICHUE OOYYaloIMMXCs Ha JOCTYMHOM Il HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3H MAaTEMATUKU U OKPYKAIOIIET0 MUPA;

dbopmupoBaHue (YHKIIMOHATBHOM MaTeMaTUYECKOM TPaMOTHOCTU: YMEHUs
pacro3HaBaTh MaTE€MaTUYECKUE OOBEKTHI B peEaJbHBIX JKU3HEHHBIX CUTYyaIUsX,
MIPUMEHATh OCBOCHHBIE YMEHUSA ISl PEUICHHS MPAKTUKO-OPHUEHTUPOBAHHBIX 3ajady,
WHTEPIPETUPOBATh IMOJIYYECHHBIE PE3YyJbTaThl M OLIEHUBATh KX HA COOTBETCTBHE
MPAKTUYECKON CUTYAIIUU.

OcHOBHBIE JIMHUM COJIEpKaHUS Kypca MaTeMatuku B 5—-6 Kkiaccax —
apuMeTndyecKkas 1 Te€OMETPUYECKasi, KOTOPbIe Pa3BUBAIOTCS MNapayljIebHO, KaKIasB
COOTBETCTBHH C COOCTBEHHOM JIOTHKOM, OJHAKO, HE HE3aBHCHUMO OJIHA OT JPYyroi,a B
TECHOM KOHTAaKTE€ W B3aUMOJCHUCTBUMU. [aKKe B Kypc€ MaTEMaTUKU MPOUCXOIUT
3HAKOMCTBO C AJIEMEHTaMU aJre0pbl U ONMKUCATEIbHON CTATUCTUKHU.

N3yuenue apudmernueckoro marepuaiia HAYMHACTCA CO CHCTEMaTH3allud H
Pa3BUTHUSI 3HAHUM O HaTypaJbHbIX YKCIIAX, MOJYYEHHBIX HA YPOBHE HAUaJIbHOTO OOIIEro
oOpa3zoBanusi. I[Ipm 3TOM COBEpIIEHCTBOBAHHE BBIYUCIUTEIILHOW TEXHUKH U
dbopMUpOBaHHE HOBBIX TEOPETHYECKMX 3HAHMM  COYETaeTCd C  pPa3BUTHEM
BBIYMCIIUTEILHON KYJIbTYPhl, B YaCTHOCTH C OOydYE€HHEM TMPOCTEHIINM MpuéMam
NPUKUJIKUA W OIEHKKM PE3YyJbTAaTOB BBIUMCICHUN. V3ydyeHHEe HaTypalibHBIX 4YHUCEI
poJIoKaeTcs B 6 Kjlacce 3HAKOMCTBOM C HayaJbHBIMU MTOHATUSIMU TEOPHUH JICTTUMOCTH.
Havamno n3zydennsi 0OBIKHOBEHHBIX U JIECATUYHBIX IPOOEH OTHECEHO K 5 Kiaccy. ITo
NIEPBBII ATAll B OCBOSHUHU APOOEH, KOT1a MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU UCSIMU,
MOHATUSIMU TeMbl. [Ipu 3TOM paccMoTpeHrne OOBIKHOBEHHBIX IPO0ei B TIOJHOM 00bEME
MPEAIIECTBYET U3YUCHUIO JECATUUHBIX APOOEH, UTO 11eJ1IeCO00pa3HO C TOUKHU 3PCHUS
JIOTUKU M3JI0KEHUS YKMCJIOBOW JIMHUU, KOT/a MpaBUiia IEUCTBUNA C JECATUYHBIMU
JTPOOSIMU MOXKHO OOOCHOBATh YK€ M3BECTHBIMHU QJITOPUTMaMU BBITIOJIHEHUS JIEUCTBUMN
C OOBIKHOBEHHBIMHU JPOOSMU. 3HAKOMCTBO C JE€CITUYHBIMH JIPOOSIMU PACIIUPUT
BO3MOYKHOCTH JJISI TIOHUMAaHUS 00YyYaIOMUMUCS TIPUKIATHOTO MPUMEHECHUSI HOBOM
3alUCH MPU U3YUYEHUH JPYTUX NPEAMETOB U NPU MNPAKTUYECKOM HCIOJIb30BAHUHU.
K 6 ximaccy oTHec€H BTOpOIi 3Tan B U3y4yeHUH ApoOeH, re MPOUCXOIUT
COBEPILIEHCTBOBAHNE HABBIKOB CPABHEHUS U MpeoOpa3oBaHust ApoOeid, 0CBOEHUE HOBBIX

BBIYUCIIUTEIbHBIX AJITOPUTMOB, OTTAYUBAHUE TEXHUKU BBIYMCICHUHN, B TOM YHCIIE
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3HAUYCHUN BBIPAKEHUHN, COACpIKANIMX M OOBIKHOBEHHBIC, W JIECATHYHBIC IpOOH,
YCTaHOBJICHHE CBSI3€M MEXy HUMHU, PACCMOTPEHUE MPUEMOB PEIICHUS 3a/1a4y Ha APOOH.
B nauase 6 kjiacca mpoMCXOAUT 3HAKOMCTBO C TOHSITUEM MPOLICHTA.

Oco0eHHOCTBIO U3yUEHUS TIOJIOKUTENIBHBIX U OTPULIATEIbHBIX YUCE SIBISIETCS TO, UTO
OHM TaK>K€ MOTYT pacCMaTpUBaTLCA B HECKOJIBKO 3TanoB. B 6 kiacce B Hayasie u3y4eHust
TeMmbl «IlonokuTEeNnbHBIC U OTPULIATENILHBIC YUCTIa» BhleseTcs noareMa «Llenbie uncnay,
B paMKax KOTOpPOM 3HAKOMCTBO C OTpPULATEIBHBIMH YHWCIAMU U JEHCTBUSIMMUC
MOJIOKUTEIILHBIMUA M OTPULIATEIBHBIMU YHCIIAMH TIPOMCXOJIUT HA OCHOBE COJIEPKATEILHOTO
M0JIX0/1a. DTO MO3BOJISET HA JOCTYITHOM YPOBHE MO3HAKOMUTH O0YUaIOIIMXCsl PAKTHYECKH
CO BCEMHU OCHOBHBIMHU TMOHSTHUSIMH TE€MbI, B TOM YHCJI€ U C MPaBWIAMH 3HAKOB MpHU
BBINOJIHEHUN apu(METHUECKUX AeUCTBUA. M3yueHue palMoHalIbHBIX YHCET Ha 3TOM He
3aKOHYHUTCS, @ OyJIeT MPOJA0JKEHO B Kypce anreOpsl 7 Kiacca.

[Ipu o0OyyeHUM pEIIEHHI0 TEKCTOBBIX 3ajad B 5—6 KiaccaXx MCIOIb3YIOTCS
apupmMeTrueckue npueMsl pemeHus. [Ipu oTpaboTke BEIYMCIUTENBHBIX HABBIKOB B 5—6
KJIacCax paccMaTPUBAIOTCSI TEKCTOBBIC 3a/1aUM CIAEAYIOIIMX BUAOB: 3a/1a4d Ha JIBIOKEHUE,
Ha YacTH, Ha TIOKYTKHU, Ha pabOTy U MPOU3BOUTEIHLHOCTD, Ha IPOLIEHTHI, HA OTHOIIICHUS
u nponopuuu. OOydaroniuecs 3HAKOMATCS C MPUEMAMU PEIICHMs 3a7ad rnepedopom
BO3MOXKHBIX BapHUaHTOB, ydaTcs paboTaTh ¢ uHMOpMaImei, npeacTaBieHHoi B Gpopme
TaOJIUI WU JUarpamm.

B mporpamme yuebGHOro kypca «Maremarukay MpeaycMOTpeHO (HOpMHUpOBaHUE
MPOTEACBTUUECKUX alre0pandecKux MpeCcTaBlIeHU. bykBa KaKk CHMBOJI HEKOTOPOTO
Yyyucia B 3aBUCHUMOCTH OT MaTE€MaTHUYeCKOTO KOHTEKCTa BBOJUTCA IOCTENEHHO.
bykBeHHass CHMBOJIMKA IIMPOKO HCIOJB3YETCS MPEXKAEC BCEro I 3alucH OOIINX
YTBEPKACHUMN U MPEI0KEHUN, (HOPMYJI, B YACTHOCTHU IS BEIYUCICHUSI TEOMETPUUECKUX
BEJINYMH, B KAYECTBE «3aMECTUTEIISD YUCIIA.

B nporpamme yueObHOro Kkypca «Marematuka» TMpeACTaBlieHa HarJsIHasl
reOMETpHsi, HalpaBJICHHAs Ha pa3BUTHE OOPA3HOTO MBIIUICHHUS, MPOCTPAHCTBEHHOTO
BOOOpaxeHus, N300pa3uUTENbHBIX YMEHUN. JTO BaXKHBIM 3Tan B U3YYEHUU T'€OMETPUH,
KOTOPBIM OCYIIECTBJISIETCS HA HAIJISAJIHO-TIPAKTUYECKOM  YpPOBHE, OIHUpaeTcsHa
HaTJISIHO-00pa3HOe  MBIIUICHHE  Oo0ydamommxcsa.  bonblias  posib  OTBOJIUTCSA
MPAKTUYECKOMN JeATEIIbBHOCTH, OMBITY, SKCIIEPUMEHTY, MOieIupoBanuto. O0ydaromuecs
3HAKOMSITCS C TEOMETPUYECKUMHU (PUTYpaMu Ha TUIOCKOCTH M B MPOCTPAHCTBE, C UX
MPOCTEHUIIMMU  KOH(UTYypalusIMu, ydaTcs H300pakaTh HMX Ha HEJIMHOBAHHOW W
KJIeT4aTol Oymare, pacCMaTpUBaIOT MX MPOCTEHIHe CBOMCTBA. B mporecce nzydeHus
HarJISAHOM T€OMETPUM 3HAHUS, MOJYyUYCHHBIE OOY4YarOIMMUCS Ha YPOBHE HaudajbHOTO
o01iero oOpa3oBaHusl, CHCTEMATH3UPYIOTCS U PACIIUPSIOTCS.

CornacHo yuyeOHOMY TUTaHy B 5—6 KJ1accax M3y4aeTcsi MHTETPUPOBAHHBIN MIPEIMET
«Marematuka», KOTOPbIA BKIIOYAET apU(PMETUUYECKU MaTepuan W HarjsaaHylo
TE€OMETPHUI0, a TAKXKE MPONEAEBTUUECKUE CBEJCHUS U3 aiareOphl, JIEMEHTHl JIOTUKUA U
Hayasa OnucaTeIbHON CTAaTUCTUKH.

OO0riee yucao 4acoB, PEKOMEHIOBAHHBIX JIJIs1 U3y4YEeHHUsI MaTeMaTuku, — 340 4acoB:
B 5 kyiacce — 170 yacoB (5 4yacoB B Hefien0), B 6 kimacce — 170 yacoB (5 4acoB B HEJIEIIO).
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COAEPKAHUE OBYYEHUSA
S KIIACC

HarypaJjbHblie ync/ia 4 HYJIb

HarypaneHoe wuyucno. Psn nHatypansHbix uyucen. Yucino 0. W3o0paxenue
HATypaJIbHBIX YMCEJI TOUKAaMU Ha KOOPJAUHATHOU (YUCIOBOM) IPSIMOA.

Ilo3nnnMoHHasg cucremMa CUMCIEHHA. Pumckas HyMmepauus Kak IpUMeEp
HEIO3ULMOHHON CUCTEMBI CUMCIICHHUS. JecaTHUHas cucTeMa CYMCIICHHS.

CpaBHEHME HATypaJbHBIX YHCEJ, CPABHEHUE HATYpPaJbHBIX YHCEN C HYJEM.
Crnoco0bl cpaBHeHUs. OKPYTJI€HUE HATYPAJIbHBIX YUCEN.

CiioxeHne HaTypaJIbHBIX YUCEJ, CBOMCTBO HYJISI IIPU CIOKEHUU. BplunTanue kak
neiicTBre, 00paTHOE CIIOKEHHUIO. YMHOKEHUE HATYypaJbHBIX UMCEN, CBOMCTBA HYJA U
CAVHUIIBI TpPU YMHOXKEHUU. JlemeHue Kak JelcTBUE, OOpAaTHOE YMHOXKEHUIO.
KoMmnioHeHThI elicTBUM, CBA3b MEXy HUMU. [IpoBepka pesynbTara apudMeTH4ecKoro
nevictBus. IlepeMecTuTenbHOE M COYETATENBHOE CBOWMCTBA (3aKOHBI) CIOXKEHUS U
YMHOKEHHUSI, paCIpeeIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHUSI.

Hcnonb3zoBanne OyKB il 00O3HAUEHHs] HEU3BECTHOIO KOMIIOHEHTa W 3aIluCU
CBOMCTB apU(PMETUUECKUX JICHCTBUIA.

JlenuTenu U KpaTHbIE YMCIIA, Pa3yIoKEHUEe Ha MHOXuUTenu. IIpocTeie n coctaBHbIe
yucna. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ ocTaTkoM.

Crenenp ¢ HaTypaJIbHBIM IIOKa3aTesieM. 3alliCh YHCIA B BUJIE CYMMBI pa3psiIHbIX
CJIaracMblX.

UucnoBoe BbIpakeHHE. BbpIUNCIIEHNE 3HAYEHNUH YUCIIOBBIX BBIPAXKEHUU, MOPSIAOK
BBIIIOJIHEHUS JNEeUCTBUU. VICIOIb30BaHME NPU BBIYMCICHUAX IIEPEMECTUTEIBHOTO U
COUYETATEIBHOTO CBOMCTB (3aKOHOB) CIIOKEHHUSI M YMHOXEHUS, PaclpeleIuTeIbHOrO
CBOMCTBA YMHOKEHUS.

Apodu
IIpencrabienre o ApoOU Kak crocoOe 3armmucH 9acTH BeMUUHBL. OOBIKHOBEHHBIS

npobu. IlpaBunbHbIE W HempaBWiIbHBIE ApoOu. CwmernaHHas IpoOb, Tpe/CTaBICHUE
CMEIIIaHHOW ApoOM B BHJE HEMPABWIBHOW ApPOOM M BBIICICHHE 10N YacTH 4YHCIIa
U3 HempaBWIbHOU npobOu. M3o0paxeHue apoOedt TOYKAaMU Ha YUCIOBOM TMPSIMOM.
OcHoBHOe cBoicTBO ApoOu. Cokpamienue apooOei. I[lpuBeneHue ApoOH K HOBOMY
3HaMmeHateno. CpaBHEHUE ApoOei.

CnoxxeHrie W BBIYMTAHHWE JpoOed. YMHOXXEHHUE W JeJieHHue aApoOei, B3auMHO-
obOpatHble Apobu. HaxoxaeHrne 4acTy 1ejIoro 1 1eIoro 0 €ro YacTH.

Hecstuunas 3amuch apoOei. IlpemcraBieHue mecaTHYHOW JpoOW B BHIE
OOBIKHOBEHHOH. M300paxkeHne NeCATUYHBIX ApoOel TOUYKaMH Ha YHCIOBOW MPSMOIL.
CpaBHeHHE IECATUYHBIX APOOEH.

Apudmernueckne NEUCTBUS C ACCITUIHBIMU Ap0o0sSMU. OKpyTIIEeHUE MECATUIHBIX
JpoOeii.
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Pelnenue TeKCTOBBIX 3a7a4

Pemenre TEKCTOBBIX 3a7a4 apu(PMETHUSCKUM CIOcOOOM. PereHue mormyeckmx
3a1a4. Pemenue 3agau nepebopomM BceX BO3MOXKHBIX BapuaHTOB. Vcrmonb3oBaHue npu
pelIeHUH 3a71a4 TaOIHI] U CXEM.

Pemenune 3anay, comepkammx 3aBUCUMOCTH, CBSI3bIBAIOIINAE BEJIMYUHBI: CKOPOCTb,
BpEMs, PaCCTOSIHHE, II€HA, KOJMYECTBO, CTOMMOCTb. EIMHULIBI W3MEPEHUS: MAaCCHI,
00bEMa, 1IeHBI, PACCTOSHHS, BPEMEHHU, CKOPOCTH. CBSA3b MEXIY €AMHUIIAMHA U3MEPEHUS
KaKI0l BEJIINYUHEI.

Pemrenre oCHOBHBIX 3aJ1a4 Ha APOOH.

[IpencrapiieHre TaHHBIX B BUJIC TAOIHIl, CTOJIOYATHIX JUATPAMM.

Harnsanas reomerpusi

Harnsanuele npencraBienus o (urypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
JIyd, YTOJI, JIOMaHasi, MHOIOyT'OJIbHHUK, OKPY>KHOCTb, KpyT. YTOJI. [IpsAMoii, OCTpBIN, TYTION
Y Pa3BEPHYTHIN YIJIBL.

JInuHa OTpe3Ka, METPUYECKHWE €AUHULBI JJIUHBL. JlnMHA JOMaHOM, INEPUMETP
MHOT'OYTOJIbHUKA. I3MepeHne 1 MOCTPOEHNE YIJIOB C IIOMOIIBIO TPAHCIIOPTHUPA.

Harnsnaele npencraBieHuss O (Qurypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
IpSIMOYTOJIBHUK, KBAApaT, TPEYTOJIbHUK, O PABEHCTBE QUTYD.

N3obpaxxenne ¢uryp, B TOM 4uciae Ha kiaeryatoil Oymare. IloctpoeHue
KOH(UTypaluii U3 yacTel npsiMoid, OKPYKHOCTH Ha HEJIMHOBAHHOM U KJieT4aTol Oymare.
Hcrnonb3oBaHuEe CBOMCTB CTOPOH M YIVIOB MPSMOYTOJIbHUKA, KBAAPATA.

[lnomans  OpsMOYroJibHMKa U MHOTOYTOJIbHUKOB, COCTAaBJICHHBIX U3
IPSIMOYTOJIBHUKOB, B TOM 4HcIie PUTyp, U300pakE€HHBIX Ha KiieTyaTol Oymare. Enunuiel
WU3MEPEHUS TUTOLIAN.

Harnsnaele mpenctaBieHus O NPOCTPAHCTBEHHBIX (DUTypax: MNPsIMOYTOJIbHBIMI
napajuienenunesn, kyo, MHOrorpaHHuku. M3o0pakeHne npocTelmx MHOTOTPAaHHUKOB.
Pa3BépTku kyOa u napamienenunena. Coznanue Mozesieid MHOTOTPaHHUKOB (M3 Oymary,
MPOBOJIOKH, TUIACTUIIMHA U APYTUX MAaT€pUAIOB).

O0BEM PAMOYTOIBHOTO Mapasuienenuneaa, kyoa. Enuanimpl namMmepenus oobéMma.

6 KJIACC

HartypaabHblie ynciaa

ApudmMernueckre AEUCTBUS € MHOTO3HAYHBIMM HATYpPaIbHBIMH  YHCIIAMHU.
UwucnoBbie BBIPAKEHUS, MOPSAOK NCUCTBHUM, MCTOIb30BaHHE CKOOOK. Mcmonp3oBaHue
IIPU  BBIYMCIICHUSIX TIEPEMECTUTEIIBHOTO M COYETATEIIbHOTO CBOWCTB CJIOXKEHUS H
YMHOXKEHHUSI, PACIPEAECIUTEIBHOIO CBOKMCTBA YMHOXEHUsA. OKpYIJIEHHE HaTypalbHBIX
quced.

Jlenutenu u KpaTHbIE YUCIIa, HAMOOJBIIUI OOIUH 1eTUTENh U HAUMEHbIlIee 00111ee
KpaTHoe. [[enuMocTh CyMMBI U IPOU3BEAEHUS. [[eTleHne C OCTaTKOM.

13



Apobdu
OObIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOWCTBO JpoOH, COKpaleHue IpoOei.

CpaBHeHUe U ynopsaouMBaHue ApooOeil. PelmieHue 3amady Ha HaXOXIACHUE YacCTUOT
L[EJIOTO U LIEJIOTO O ero yacTtu. [[poOHoe uncio Kak pe3ynbrat aeneHus. [IpeacraBnenue
JNECATUYHOW IpoOM B BUIE OOBIKHOBEHHON JpOOM W BO3MOXKHOCTH IMPEICTABICHUS
OOBIKHOBEHHOM JIpo0OU B BUE JeCATUYHON. JlecsaTuuHbIe ApOOU U METpUUYECKas cUCTeMa
Mep. ApudMeThdecKkue ACUCTBUS W YHCIOBBIC BBIPAKEHUSAC OOBIKHOBEHHBIMH U
JECATUYHBIMU IPOOSIMH.

OtHomienue. Jlenenue B JaHHOM OTHOIEHUU. Macita0, nponopuus. [Ipumenenue
MPOTIOPLUI HPH PEIICHUH 3a]1a4.

[Tousite mpoueHTa. Beruucienue mporieHTa OT BEIMYMHBI M BEJIUMYUHBI MO €€
MpOLIEHTY. BpIpakeHHe MPOLEHTOB JACCATHYHBIMU JpoOsmu. Pemienune 3agauHa
MPOIIEHTHI. BbIpakeHuEe OTHOIICHUS! BEJIMUMH B MPOLICHTAX.

ITos0:kMTENBHBIC H OTPULIATEIbHBIE YHCJIA

[lonoxxutenbHple W OTpULATENbHbIE 4Yucaa. lLlensie wumcna. Monpyne uucna,
reoMeTpudecKasl HHTEpIpeTaus Moayist yucia. M3o0paxxeHne ynucen Ha KOOpAUHATHON
npsimoii. YucnoBsle npomexxyTku. CpaBHeHue uucen. ApupMeTudyeckue IeHCTBUIC
MOJIOKUTEIBHBIMUA U OTPHULIATEIIbHBIMU YUCIIAMH.

[IpsmMoyrosbHast cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopauWHaTel TOYKH Ha
IUIOCKOCTH, abciucca u opauHara. [loctpoenune Touek u uryp Ha KOOpPAMHATHOU
IJIOCKOCTH.

BykBeHHBbIE BHIpaKeHUsA

[IpumeHeHnne OyKB [JIsl 3allMCH MaT€MATHUYECKUX BBIPAKEHUA W TPEIJIOKEHUI.
CpoiictBa apudmMeTnueckux JeHCTBUNA. bByKBEHHBIE BBIPAKEHHS U  YHUCIIOBBIE
IIOJACTAHOBKU. DyKBEHHBIE paBEHCTBA, HAXO0XICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMmyinbl, GopMysbl MEpUMETpa M IUIOMIAAM MNPSIMOYTOJbHUKA, KBajapara, o0bEma
napajienenuneaa u Kyoa.

PenieHnne TeKCTOBBIX 32124

Pemienne TekCTOBBIX 3adad apu(METHUECKUM CIIOCOOOM. PellieHue JoTHMuecKux
3ama4. Pemenue 3amau nepe6bopoM BCceX BO3MOXKHBIX BAPUAHTOB.

Pemenue 3agay, copepxKaiiux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYUHBI: CKOPOCTb,
BpeMsl, pacCTOsIHUE, 1IEHa, KOJINYE€CTBO, CTOMMOCTh, POU3BOAUTEIIHLHOCTh, BpeMsl, 00BEM
paboTel. EquHUILIBI U3BMEPEHUs: MAacChl, CTOUMOCTH, PACCTOSIHUSI, BPEMEHH, CKOPOCTH.
CBs13b MEXKIy €IMHULIAMU U3MEPEHUS KAXK0N BETUYUHBI.

Pemenune 3amay, CBSI3aHHBIX C OTHOIIEHWEM, MPOIMOPIIMOHATBLHOCTHIO BEJUYUH,
MPOIICHTAMH; PEIIEHUE OCHOBHBIX 3a71a4 HA POOU U TIPOIIECHTHI.

OmneHka W TPUKUOKA, OKpyriaeHue pesyibrata. CocTaBieHne OyKBEHHBIX
BBIPAKEHUH I10 YCIOBUIO 3aa4H.

[IpencraBnenre MaHHBIX C TOMOMBIO Tabmuir u auarpamm. CronOuaTsie
JIAarpaMMbl: YTEHUE U TOCTPOEHUE. UTEHUE KPYTOBBIX JUArpaMM.

14



Harnsanas reomerpust

Harnsnusie npencraBnenus o (urypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
Jyd, YroJl, JIJOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTONIBHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KpYT.

B3anMHOE pacrosiokeHue IBYyX INPSMBIX Ha IUIOCKOCTH, MAapauIeNIbHBIE MPSMBIE,
NEPIECHANKYJISIPHBIE NpsAMbIe. FI3MepeHne pacCTOSHUI: MEX Ty ABYMsI TOUKaMH, OT TOUKH
J10 IIPSIMOM, JUIMHA MapIIpyTa Ha KBaIpaTHON CETKeE.

WN3mepeHre © MOCTPOEHHWE YIJOB C [OMOUIBIO TpaHcmoptupa. Buasl
TPEYTOJIBHUKOB: OCTPOYTOJIbHBIN, MTPSMOYTOJIBHBIN, TYIOYTOJIbHBIA, PAaBHOOEIPEHHBIH,
PaBHOCTOPOHHUI. UeThIPEXYTONBbHUK, IPUMEPHI YETHIPEXYTOJIBHUKOB. [IpAMOYTONBHUK,
KBaJpaT: HCIOJb30BaHUE CBOWCTB CTOPOH, YIJOB, aAuaroHaneil. M3oOpaxenue
F€OMETPUYECKHX (UTyp Ha HEIMHOBAHHON OyMare C HCHOJb30BaHUEM IUPKYJIA,
JUHEWKH, yroJabHUKa, TpaHcnopTupa. [loctpoenus Ha kieTyaToit Oymare.

[lepumerp MHoroyroiapHuka. [loHsTHe miomanu (Urypsl, €IUHUIBI U3MEPEHUS
wiomanu. [IpubnmxkEénHoe n3mepenue miouaau GuUryp, B ToM 4Mcie Ha KBaJApaTHOU
cetke. [IpubnmxéHHoe N3MepeHne JUIMHbI OKPY>KHOCTH, TUIOLIaId KpyTa.

CummeTpus: LIeHTpajbHas, 0CeBasi U 3epKajibHasi CHMMETPUU.

[TocTpoeHrne CUMMETPUYHBIX PUTYD.

Harnsgable npencraBieHus 0 IPOCTPAHCTBEHHBIX (pUTypax: Mapaiesenumes, Kyo,
MpU3Ma, NUpaMuJia, KOHYC, HUIMHAD, map u chepa. M300paxxkeHne mpocTpaHCTBEHHBIX
¢uryp. IlpumMepsl pa3BEPTOK MHOTOTPAHHUKOB, IMIIMHAPA U KOoHyca. Co3aaHue Moaenen
MPOCTPAHCTBEHHBIX GUTYp (M3 OymMaru, IpOBOJIOKH, MJIACTUIMHA U APYTUX MAaTEPUAJIOB).

ITonsatune o0BEMa, enuHMIBI u3MepeHus o0bEMa. OOBEM MNPSIMOYTOJIHHOTO
napajienenumnena, Kyoa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pE3yJIbTaThl OCBOEHUS NPOrpaMMbl Y4E€OHOro Kypca K KOHILY
oOyueHus B 5 Kiacce:

Yuciia v BHIYUCICHUS

[lonumath M MPaBUWIBHO YMHOTPEOJSATh TEPMHUHBI, CBSI3aHHBIE C HATypaIbHBIMU
YHCJIaMU, OOBIKHOBEHHBIMH U JECATUUHBIMU IPOOSMHU.

CpaBHHBaTh M YIOPSIOYMBATh HATypajbHbIE YWCIIA, CPABHUBATh B MPOCTEUIINX
Clly4asix OOBIKHOBEHHBIE IPOOH, 1ECATUUHBIE IPOOH.

COOTHOCUTD TOUKY Ha KOOPJMHATHOM (YMCIOBOM) IPSIMOM C COOTBETCTBYIOIIUM €i
YUCJIOM M M300pakaTh HATypajibHbIE YMCJIa TOYKAMU HA KOOPJWHATHOW (YHMCIIOBOM)
IIPSIMOM.

Boimonusate  apudmeTHueckue  JACWCTBUA € HATYpalbHBIMH  YHCIAMH,
C OOBIKHOBEHHBIMU JPOOSIMHU B MPOCTEUIINX CITydasiX.

BBINONHATE IPOBEPKY, IPUKUIKY PE3YyJIbTaTa BEIYUCICHUN.

OKpyTJIsTh HaTypAJIbHBIE YHCIIA.

15



Pemenue TeKCTOBBIX 32124

Pemarp TekcToBble 3amauM  apU(PMETHUYECKHM CIIOCOOOM U C IOMOIIBIO
OpPTraHHW30BAHHOTO KOHEYHOTO Iepedopa BceX BO3MOMKHBIX BAPUAHTOB.

Pewate 3amaun, cogeprkanme 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBL: CKOPOCTD,
BpEMs, paCCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKHE 3alMCH, CXEMbI, TaOIMIbl, 0003HAYEHUs MPHU PELICHUU
3ajad.

[Tonbp30BaTbCd OCHOBHBIMU E€IMHHUIIAMU H3MEPEHUS: LIEHBI, MAcChl, PacCCTOSIHMS,
BPEMEHU, CKOPOCTH, BBIPAXKATh OJIHU €AVHUIIBI BEJIMUUHBI Yepe3 JpyTHe.

W3Bnekarb, aHaIuM3UpOBaTh, OLEHUBATh HH(OpMaLUIO, MPEACTaBICHHYIO
B Tabnuile, Ha CTOJNIOYATON JuarpamMme, MHTEPIPETUPOBATh MPEACTABICHHBIE 1aHHBIE,
UCITIOJIB30BAaTh JaHHbBIC [IPU PEIICHUN 3a/1a4.

Harasiinas reomerpus

[Tonp30BaThCA r€OMETPUUECKUMU MMOHATUSAMHU: TOUKA, IPSAMast, OTPE30K, JTyd, YIoJ,
MHOI'OYT'OJIBHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTs mNpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpPA, HUMERIIHX (opmy
M3YUYEHHBIX TEOMETPUUECKUX PUTYP.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C yIVIAMHM: BEpPIIMHA CTOPOHA,C
MHOT'OYTOJIbHUKAMU: yTOJI, BEPIIMHA, CTOPOHA, IWATOHAJb, C OKPYKHOCTBIO: pajanyc,
JIUaMETp, LIEHTP.

N300paxxaTh N3y4YeHHbIE TeOMETpUYECKHE (PUTYypbl HA HEJTMHOBAHHOW U KJIETYATOM
OyMare ¢ MOMOUIBIO HUPKYJIS U JIMHEUKH.

HaxoguTe miMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHUEM C IOMOIIBIO
JIMHEWKH, CTPOUTB OTPE3KH 3aJaHHOM JIMHBI; CTPOUTH OKPY>KHOCTh 3aJJaHHOTO panyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB IIPAMOYIOJIBHHKA, KBaapara Uil HX
IIOCTPOEHMS, BBIYMCIICHUS UIOLIAAU U IIEPUMETPA.

Boluucnsate nepuMmeTp Y IJIOMIAAL KBajApara, MNPsIMOYToOJIbHHKA, (QUryp,
COCTaBJICHHBIX U3 MPSMOYTOJLHUKOB, B TOM 4YHciie pUryp, u300pa>k€HHBIX Ha KJIETYaTON
Oymare.

Ilonp30BaTbCd OCHOBHBIMM METPUYECKMMM E€IUHULIAMH HW3MEPEHHUs JJIMHBL,
IJIOIIA/IN; BBIPAKATH OJTHHU €IMHULBI BEJTUYUHBI Uepe3 IpyTHE.

Pacno3naBaTe mapamienenunesn, KyO, HUCIONIb30BaTh TEPMHUHOJIOTHIO: BEPILIMHA,
pedpo rpaHb, U3MEPEHUs, HAXOIUTh U3MEPEHHUS MapasuieNenumena, Kyoa.

Boruncnate 00bE€M  KyOa, mnapajuienenunena 1o 3aJaHHbIM  H3MEPEHMSIM,
I10JIb30BaThCS €AMHUILIAMU U3MEpPEHUs 00bEMa.

Pemate HeCHIOXHBIE 3aJadyd Ha H3MEPEHUE TEOMETPUYECKUX BEIUYMHB
IIPAKTUYECKUX CUTyaLUsX.
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[IpenMeTHBIE peE3yIbTATBl OCBOCHHS MPOTpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 6 KJacce:

YucJa v BbIYHCTIEHUS

3HaTh M IIOHMMaTh TEPMHUHBI, CBA3aHHBIE C PA3JIMYHBIMHA BHUJAMH 4YHUCEI H
croco0aMy WX 3aIuCH, TMEPEXOANTHh (€CITU 3TO BO3MOXKHO) OT OJHON (hOPMBI 3amuCH
YHUCIIa K JPYTOU.

CpaBHUBATH U YIIOPSIOYMBATH IIEJTbIC YUCIIa, OOBIKHOBEHHBIE U ICCSITUYHBIE IPOOH,
CPaBHUBATh YMCJIa OJHOTO U PA3HBIX 3HAKOB.

BrImonHATE, coueTas yCTHBIE M TUChMEHHBIE TPUEMBI, apu(METUIECKHIE TCUCTBUSL
C HATypaJlbHBIMU W II€JBIMH YMCIIAMH, OOBIKHOBCHHBIMH M JECATHYHBIMH JIPOOSIMHU,
MOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU YUCIIAMM.

BouucasaTh 3HaUYEHUS YMCIOBBIX BBIPAKCHWM, BBIMOJHATH NMPUKUIAKY M OIEHKY
pe3yJibTaTa BBIYMCICHUM, BBINOJHATH MPEoOpa3oBaHUs YMCIOBBIX BBIpaXEHUIHA
OCHOBE CBOWCTB apu(PMETHUECKUX JEHCTBUU.

CoOTHOCUTH TOYKY Ha KOOPJAMHATHOM MPSIMOM C COOTBETCTBYIOIIUM €M YHMCIIOM U
n300paxkaTh YMCjIa TOUKaMU Ha KOOPAMHATHON IPSAMOM, HAXOAUTh MOIYJIb YUCIIA.

COOTHOCUTH TOYKH B MPSAMOYTOJIBHON CUCTEME KOOPAMHAT C KOOPAMHATAMU STOU
TOYKHU.

OKpyTIsTh 1IEIbIC YHCIia U ICCATUYHBIC IPOOH, HAXOIUTh MPUOINKEHUS YHCEIL.

YucsoBbie 1 0yKBEHHbIE BbIPaKeHMsI

[TonumaTe W ynoTpeOJATh TEPMHUHBI, CBS3aHHBIC C 3aIIMCHIO CTEICHW YHCIIA,
HaxOJWTh KBaJApaT M KyO 4YHCIA, BBIYMCISTHL 3HAYCHHUS YHCIOBBIX BBIPAKCHHM,
COAEPKAIIUX CTETICHHU.

[Tonp30BaThCA TpU3HAKAMU ACIUMOCTH, PACKIAIbIBATh HATypaJbHbIC YHMCIIA Ha
MPOCTHIE MHOKUTEIIH.

[Tonb3oBaThCa MacITabOM, COCTABIISITH MPONOPLUUU U OTHOIICHHS.

Hcnonp3oBaTth OyKBBI it O00O3HAYEHHUS] YHCEN TMPU 3alUCH MaTeMaTHYECKUX
BBIPAXEHUN, COCTaBISATh OYKBEHHBIC BBIp@KECHHUS U (HOPMYJbI, HAXOJIUTh 3HAUYCHUS
OYKBEHHBIX BBIPQKEHUHN, OCYIIIECTBIISAS HEOOXOIUMBIE TTOJICTAHOBKU U MPE0Opa30oBaHUSI.

HaxonuTs HEN3BECTHBIN KOMIIOHEHT PABEHCTBA.

Peienue TekcToBBIX 32124

Pemrats MHOTOIIIArOBBIE TEKCTOBBIE 3a/1a4l apU(IMETHUECKUM CIIOCOOOM.

Pemarp 3amauu, cBs3aHHBIE C OTHOIICHHWEM, MPOMOPLUHMOHAILHOCTHIO BEJIMYMH,
MPOIEHTaMH, PEIIaTh TPU OCHOBHEIE 3a7]aui Ha IPOOH M MPOIICHTHI.

Pematp 3amaun, comeprkaiiie 3aBUCUIMOCTH, CBSI3bIBAIOIINE BETMYUHBI: CKOPOCTH,
BpeMsi, PacCTOSHUE, II€HA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIAUTEIBHOCTb, BpEMs,
o0béMa paboThl, HCHOIB3YS apUPMETHUECKUE JIEHCTBUS, OICHKY, NPUKUIKY,
MOJIb30BaThCS €AMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIINUX BEIIMYHH.

CocTaBnsaTh OyKBEHHBIC BBIPAKCHHSI 110 YCIOBHUIO 33 Ja4H.
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N3Bnekath nHpOpMaIiuio, IpeacTaBiICHHYIO B TaOIUIIAaX, HA TUHEHHOH, CTOIOYATOM
WM  KPYroBOM JuarpaMmax, HHTEPIPETUPOBATh  MNPEACTABJICHHbIC  JaHHBIC,
MCIOJIb30BaTh JJAHHBIC IIPU PEIICHUM 3a/ad4.

[IpencrapisaTe wHGOPMAILIUIO C TMOMOIIBIO TabJMWIl, JUHEHHOW W CTOJIOYATOM
JAArPaAMM.

Harasiinas reomerpust

[IpuBoauTh mpUMEPHl OOBEKTOB OKPY’KAIOLIETO MHpa, HMEIOIMUX (GopMy
U3YYECHHBIX T€OMETPUUECKUX MIIOCKUX U MMPOCTPAHCTBEHHBIX (DUTYP, IPUMEPHI PaBHBIX U
CUMMETPUYHBIX (pUryp.

N300paxxaTh ¢ MOMOIIBIO TUPKYJISl, TUHEHKH, TPAHCIIOPTHUPA HAa HEJIMHOBAHHOW U
KJIeT4yaTo OymMare M3y4deHHbIE IUIOCKHE T€OMETpUYecKue (PUrypbl U KOH(PUTYpaluH,
CUMMETPHUYHbIE (DPUTYPBI.

[Tonb30BaTbCAd TE€OMETPUUYECKMMHU TMOHSTHSMHU: PABEHCTBO (UTYp, CHUMMETPUS,
WCIIOJIB30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CUMMETPHUEW: OChb CHMMETPHUH, LEHTP
CUMMETPHH.

HaxoauTs BEMYHUHBI YTII0B U3MEPEHUEM C IIOMOILBIO TPAHCIIOPTUPA, CTPOUTH YIJIbI
3aJaHHOM BEJIMYMHBI, IOJIb30BATHCSA IMPU PELICHWM 3aJad IPagyCHOW MEPOU YIJIOB,
pacIio3HaBaTh HA YEPTEkKAX OCTPBIM, IPAMOM, Pa3BEPHYTHIN U TYIION YTJIbIL.

BpruucnArs  QUIMHY  JIOMaHOM, IEPUMETP MHOIOYIOJIBHUKA, II0JIb30BAaThCS
€AUHULAMHU W3MEPEHUs JUIMHBI, BBIPAXKATh OJHU €IMHUIBI M3MEPEHUS JUIMHBI Yepes3
IpyTHe.

Haxoguth, ucnonb3ys 4epTEXHBIE WHCTPYMEHTBI, PACCTOSHUA: MEXKIAY ABYMS
TOYKaMH, OT TOYKH JI0 MPSIMOM, JUIMHY IIyTH HA KBaJAPATHOU CETKE.

Boruncnsate minomaab GUryp, COCTaBI€HHBIX U3 MPSIMOYTOJIBHUKOB, UCIOIb30BaTh
pa3OueHue Ha MNPSMOYTOJIbHUKHA, HAa  paBHble  (QUIYpBl,  JOCTpavBaHHUE 0
IIPSAMOYTOJIbHUKA, II0JIb30BAaThCSl OCHOBHBIMM E€IWHUIIAMU HM3MEPEHMs IUIOLIAH,
BBIPAXKaTh OJHU €IUHULIBI U3MEPEHUS IUIOIIAAN Yepe3 APyTHeE.

Pacnio3HaBaTh Ha MOAENAX W H300PAKEHUSIX MNHUPAMUIY, KOHYC, UWIMHJIP,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO, TpaHb, OCHOBaHHE, Pa3BEPTKA.

N3o06pakath Ha KJIeTUaTON Oymare NpsMOyTroJIbHBIN Mapasijieenumne/.

Boruncnate 00b€M NPSIMOYTOJIBHOTO Mapajiesenumnena, Kyda, MOoJIb30BaThCs
OCHOBHBIMHU €JUHUIIAMU U3MEPEHUS 00BbEMA;

Pemlare HecnoxHbIE 3aaudM  Ha HAXOXKJICHHME TI'€OMETPUYECKMX BEJIIMYHH
B [IPAKTUYECKUX CUTYyaLHAX.
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TEMATHYECKOE IINTAHUPOBAHHUE

S KIIACC
HanmenoBanue paznena |KonnuectBo OcHoBHOE OcHOBHBIE BUJIBI IEITEIILHOCTH 00yYarOIIUXCs
(Tempbl) Kypca 4acoB coepKaHue
HarypanbHabie uncna. 43 Jlecstnunas Yurarp, 3aIUCHIBATH, CPABHUBATH HATYPAJIbHBIC YKCIIA;

JlelicTBUS C HATYpAIBHBIMU
YU CIIAMU

CUCTEMA CYUCIICHHUS.
Psn matypanbHbIX
quced.
HarypanpHnbli psn.
Yucno 0.
HarypanpHble uncna
Ha KOOPJIMHATHOU
IIPSIMOM.
CpaBHeHue,
OKPYTJICHHE

HaTypaJIbHBIX YHCEIL.

Apudmernueckue
JICUCTBUS

C HATypaJbHBIMU
yuciiamu. CBoiicTBa
HYJISI TIPU CIIOKEHUU
U YMHOXKEHUU,
CBOMCTBA €IUHUIIBI
P YMHOKEHUHU.

NpeaIaraTb U 00CyKAaTh COCOOBI YIIOPSIOYNBAHUS YHCEIL.
MN300paxkaTh KOOPAMHATHYIO MIPSMYIO, 0TMEYAThH YHCIIA
TOYKaMH Ha KOOPJIMUHATHOU NPSIMOM, HAXOAMTH KOOPANHATHI
TOYKH.

HccaenoBath cBOMCTBA HATYpaIbHOIO psiaa, yncen 0 u 1
MIPU CJI0KEHUU U YMHOKEHUHU.

Hcnonb30BaTh NPaBUJIO OKPYIJIEHUS HATYPAIbHBIX YHCEIL.
BbInoiHATH apupMeTnyecKue 1eiiCTBU C HATYPAIbHBIMU
YUCJIaMU, BBIMUCJIATH 3HAUYCHUS YUCIIOBBIX BBIPAKEHUN

CO CKOOKamH U 6e3 CKOOOK.

3anucbIBATH MPOU3BEICHNUE B BUJIC CTCTICHU, YMTATH
CTEIECHH, HCII0JIb30BATh TEPMUHOJIOTHIO (OCHOBAHUE,
MOKA3aTellb), BLIYUCIAATH 3HAYECHUS CTCTICHEN.

BbINOJHATH NPUKUAKY U OLEHKY 3HAYCHUN YUCIIOBBIX
BBIpAXXEHU, MPeAJIaraTb u IPUMEHSTh NPUEMBI TPOBEPKH
BBIYMCIICHUU.

HNcnonb30BaTh NPH BHIYUCJIEHUSIX IEPEMECTUTEIBHOE U
COYETATEIbHOE CBOMCTBA CIOKEHUS U YMHOKEHHSI,
pacrpeaeauTeIbHOE CBOMCTBO YMHOKEHUS; GOPMYJIMPOBATH
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IlepemectuTenbHOE
1 COUETaTEIILHOE
CBOMCTBA CJIOKCHHUS
1 YMHOXKEHUSI,
pacIpeieUTeIbHOE
CBOMCTBO
YMHOXEHHUSI.
Jenurenu u
KpaTHbBIC YUCIIA,
Pa3JIOKEHUE YUCia
Ha MHOKHUTEJIIH.
Jlenexnue

¢ ocratkoMm. [IpocTteie
1 COCTaBHBIC YMCIIA.
[Ipu3Haku
IEJIUMOCTH Ha 2, 5,
10, 3, 9.

CrerneHn ¢
HaTypaJlbHbIM
MoKa3aTeJieM.
YucnoBble
BBIPKCHUS,
TOPSIAOK IEUCTBUM.
Pemenue TeKCTOBBIX
3aj1a4y Ha BCE
apupMeTHIECKUE

U PUMEHATH MPaBUJIa IPeoOpa30BaHus YUCIOBBIX
BBIPKEHHUI HA OCHOBE CBOMCTB apU(PMETUUECKUX JIEHCTBHM.
HcciienoBath 4KCIIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh M
000CHOBBIBATH T'MIIOTE3bI, POPMYJINPOBATH 00001IEHHS U
BbIBO/IbI 10 PE3YJIbTATAM MPOBEAEHHOTO UCCIICIOBAHUA.
D®opMyJIHPOBATH ONPeAeSIeHUs JICIUTENS U KPaTHOTO,
Ha3bIBATh JICIIUTEJIN U KPATHBIE YKCIIA; PACIIO3HABATD
MIPOCTBIE I COCTABHBIE YKCIIA; (POPMYJTHPOBATH H
NPUMEHATH NPU3HAKM JICIUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJTOPUTM PA3JIOKECHUS YHACIIA HA TTPOCTHIE
MHOKUTEIN; HAXOAUTh OCTaTKU OT JICJICHUS U HEMOJIHOE
YaCTHOE.

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

O HAaTypaJbHbIX YUCIIaX, IPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3BIBAHUS U OTPUIIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAJIBHBIX YHCEIL.
KoncTpynpoBars MaTeMmaTHYeCKHeE NPEAJI0KEHUS

C MIOMOILBIO CBA30K «U», KAJIN», KECIH. .., TO... ).

Pemars TekcToBbIE 3a/1aun apU(PMETHIECKUM CITIOCOOOM,
HCMO0JIb30BATh 3aBUCHUMOCTH MEXI1Y BEIUUYMHAMHU (CKOPOCTb,
BpeMsi, paCCTOSIHUE; IIeHa, KOJIMYeCTBO, CTOUMOCTD U JIp.):
AHAJIM3MPOBATH U OCMbICJIMBATH TEKCT 3a7a4H,
nepeopMyaTHPOBATH YCIOBUE, H3BJIEKATH HEOOXOUMBIC
JIaHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXAY BEITMUNHAMU,
CTPOUTH JIOTUUECKYIO LEIOYKY PACCYKICHUM.
MoaenupoBarh X0/ pEUICHUS 3aa4M C IOMOLIBIO PUCYHKA,
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JICUCTBUS,
Ha IBWKCHUE U
MOKYTKH

CXEMBbI, TaOJUIIBI.

IIpuBoauTH, pa30MpaTh, OLEHUBATDH PA3IUNYHbIE PELICHUS,
3aMKCH PelICHUN TEKCTOBBIX 3a/1a4.

KpuTnuecku oneHUBaThH MOJTYYEHHBIN pe3ybTarT,
OCYLIECTBJIATH CAMOKOHTPOJIb, IPOBEPsIA OTBET Ha
COOTBETCTBHUE YCJIOBUIO, HAXOAUTH OUIHOKH.

Pemathb 3a7aun ¢ NOMOIIBIO Tepedopa Bcex BO3MOKHBIX
BAapUAHTOB.

3HAKOMMTBCS € HCTOPHUEH pa3BUTUS apU(PMETUKH

Harnsnnas reomerpus.
JInHuM Ha 1I0CKOCTH

12

Touka, npsimas,
OTPE30K, JIyY.
Jlomanas.
N3mepenue qiamHbl
OTpE3Ka,
METpUUYECKHUE
€IMHUILIBI
W3MEpPEHUS JTUHBI.

OKpYy»XHOCTb U KpYT.

IIpakTHueckas
pabora
«ITocTpoenue y3opa
U3 OKPYKHOCTEN.
Yroan. [Ipsamoi,
OCTPBIH, TYIION U
Pa3BEPHYTHIN YIJIBL.
N3mepenue yrios.

Pacno3HaBaTthb Ha yepTexKax, pUCyHKaX, ONMUCHIBATD,
HCIIOJIb3YsI TEPMHUHOJIOTHIO, U H300PakKATh C TIOMOIIBIO
YEPTEKHBIX UHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, JIyY,
YTOJI, IOMaHy!0, OKPY’KHOCTb.

Pacno3naBathb, NpMBOAUTH NPUMeEPBI 00HEKTOB PEATHLHOTO
MHUpa, UMEIOITUX POpMY U3YUEHHBIX (PUTYDP, OLEHMBATH UX
JIMHENHBIE pa3MepHI.

HNcnonb30BaTh TMHENWKY U TPAHCIIOPTUP KaK UHCTPYMEHTBI
JUISL IOCTPOCHUS Y U3MEPEHUS: U3MEPATH JUIMHY OTPE3KA,
BEJIMYMHY YIJIa; CTPOMTH OTPE30K 3aJaHHOM JJIMHBI, YTOJI,
3aJJaHHOW BEJIMYMHBL;, OTKJIAABIBATH IUPKYJIEM PaBHbIC
OTPE3KHU, CTPOUTH OKPY>KHOCTb 33JJaHHOT'0 panyca.
N306paxkaTh KOHPUTYpAIIUU TEOMETPUIECKUX (pUryp

13 OTPE3KOB, OKPYKHOCTEM, UX YACTEN HA HEJJMHOBAHHOU U
KJIeTUaToi Oymare; npeajiaratb, ONMCbIBATH U 00CYKIAaTh
CIoco0bl, AJITOPUTMbI TTOCTPOCHHS.

Pacno3HaBath 1 M300pakaTh HAa HEJTMHOBAHHOW U
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[IpakTrueckas
pabota
«IToctpoenue
YTIIOB»

KJIETYaTOW Oymare NpsiMOi, OCTPBIH, TyHIOW, pa3BEPHY THIN
YIJIbl; CPABHUBATDH YTJIbIL.

BbI4ucJIATH IMHBI OTPE3KOB, JOMAHBIX.

IHoHuMaTh U MCI0/Ib30BATH NPU PELICHUH 3a1a4
3aBMCHMOCTH MEXKy €AMHULAMU METPUUECKONU CHCTEMBI
Mep; 3HAKOMHMTBCH C HEMETPUUECKUMHU CUCTEMAaMHU MED;
BbIPAKATH JUIMHY B PA3JIUYHBIX €AUHALIAX U3MEPEHUS.
HccnenoBathb Gurypsl 1 KOHPUTypauu, UCHOb3Ys
M(ppOBbIE peCypChl

OOGBIKHOBEHHBIE JIPOOH

48

JpoOs. [IpaBuIbHBIC
U HeMpaBUIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue 1po0ei.
Cnoxxenue u
BBEIYMTAHHE
O0OBIKHOBEHHBIX
npo0Oeit. CmenianHas
Ipo0b. YMHOKECHHUE
U JICIICHHE
OOBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbIe JpOoOH.
Pemenne TeKCTOBBIX
3a/1a4, CoJepKaIIux
npobu. OCHOBHBIC

MopeanpoBathb B rpaduueckoi, mpeIMeTHON dopme,

C MOMOILbIO KOMITBIOTEPA OHATHUSA U CBOWCTBA, CBA3aHHbIC

C OOBIKHOBEHHOH JPOOBIO.

Yurarh U 3alIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE IPO0OH,
NpeaIaraTb, 000CHOBBIBATH M 00CYKIATH CIOCOOBI
YIOpAI0YMBAHUS JPOOEH.

N3006paxkaTh OOBIKHOBEHHBIE JPOOU TOUKAMHU

Ha KOOPJAMHATHOM IIPSIMON; HCIOJIb30BAaTh KOOPAUHATHYIO
PSAMYIO JJIS CPAaBHEHUSI IPOOEH.

D®opMyJIHPOBATH, 3ANMNCHIBATH C MOMOIIbLIO O0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM Ipo0OU; MCMOJIB30BATh OCHOBHOE
CBOMCTBO Ipo0OU JIsl COKpaIeHust IpoOeit 1 MpUBEICHUS
JpoOU K HOBOMY 3HAMEHATEIO.

IIpeacTraBiasiTh CMEMIAHHYIO IPOOb B BUJIE HEMPABWIBHON U
BBIJICIISITH 1IEITYI0 YacTh YKCIIa U3 HEMPABWIBHOW TPOOH.
BoinoHATH apupmeTnyecKue 1eiicTBus

C OOBIKHOBEHHBIMH JIpOOSMU; MPUMEHSATH CBOHCTBA

22



3a/1ayu Ha JIpoOHu.
[IpumeHeHue OyKkB
JUISL 3aIUCH
MaTeMaTUYECKUX
BBIPAKCHUU U
MPEIIOKEHUM

apu(PpMETHICCKUX TESHCTBHUM JIs palliOHATH3AIAN
BBIYMCIICHUN.

BhINOJIHATH NPUKUAKY H OLEHKY PE3yJIbTaTa BEIYUCICHUN;
npeaIaraTb ¥ NPUMMEHATH NPUEMBI IPOBEPKH BHIYUCIICHUN.
IIpoBoauTH HCCIET0BAHMS CBONCTB JpOOEH, omupasich

Ha YHCIJIOBBIE SKCIIEPUMEHTHI (B TOM YHUCIIE C TOMOIIBIO
KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOXKHBIC BBICKA3bIBAHHUS

0 1po0sX, HPUBOAUTH IPUMeEPbI U KOHTPIPUMEDPHI, CTPOUTH
BbICKa3bIBAHUS U OTPUIIAHUS BBICKA3bIBAHUM.

Pemarh TekcTOBBIE 3a/1auH, COiepKallUe IPOOHBIE JaHHbIE, U
3a/1a4M HA HAXOXKACHUE YaCTH LEIOT0 U LEJIOr0 0 €r0 YacTH;
BBISIBJIATH UX CXO/ACTBA M pas/In4us.

MoaenupoBarh X0 peLICHUs 3aa4M C IOMOILIBIO PUCYHKA,
CXEMBI, TAOJIUIIBI.

IIpuBoauTth, pa3doupaThb, OLEHUBATH PA3JINYHBIC PELICHMUS,
3aIIMCH PEIIEHUI TEKCTOBBIX 3a]1a4.

Kpuruyecku oneHMBaTh MOJTYyYECHHBIA PE3YIIBTAT,
OCYILIECTBIIATH CAMOKOHTPOJIb, IPOBEPSS OTBET

Ha COOTBETCTBHE YCIOBHIO, HAXOAUTH OLIUOKU.
3HAKOMUTBCS € MCTOPHEN Pa3BUTHS apU(PMETUKA

Harnsgnas reomerpus.
MHOroyroJbHUKH

10

MHOroyroJIbHUKHU.
YeTpIpEXyTOJIBHUK,
IIPSIMOYTOJIBHHUK,
KBaJpar.
[IpakTrueckas

OnucbIBaTh, HCNOJIB3YSI TEPMUHOJIOTHIO, H300PAKATH

C IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJIETTUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoauTH NpUMepPbI OOBEKTOB PEATIBHOIO MUPA, UMEIOIINX
(dbopMy MHOTOYTOJIbHHUKA, IPSMOYTOJIbHUKA, KBAJpaTa,
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pabota
«ITocTpoenne
MPSAMOYTOJIbHUKA

C 3aIaHHBIMU
CTOpPOHAMH

Ha HEJIMHOBAaHHOU
Oymare.
TpeyroyibHUK.
[Lmomane u
MIEPUMETP
MPSIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTAaBJICHHBIX U3
MPSIMOYTOJIbHUKOB,
€UHUIIBI
U3MEpEHUS
TTOIIATH.
[lepumerp
MHOT'OYTOJIbHUKA

TPEYTOJbHHUKA, OLEHUBATh UX JIUHEUHBIE PA3MEPBI.
Bbruncasith: neEpuMeETp TPEYroJbHUKA, TPSIMOYTOJIbHUKA,
MHOTOYTOJIbHUKA; TUIOIIAb MPSMOYTOJIbHUKA, KBagpaTa.
HN300paxkaTh OCTPOYTOJbHBIE, TPSIMOYTOJILHBIE U
TYIIOYTOJIbHBIE TPEYTOJIbHUKH.

CTponTh Ha HEJIMHOBAHHOM M KJIETYAaTOM OyMare KBajaparT u
MPSAMOYTOJIBHUK C 3aJJaHHBIMU JIJIMHAMU CTOPOH.
HccaenoBath CBOMCTBA NIPAMOYTOJIBHUKA, KBAApATa My TEM
HKCIIEPUMEHTA, HAOIIOICHU S, U3MEPEHUS, MOJICTUPOBAHNS;
CpaBHHBATh CBOMCTBA KBaJpaTa U NPsIMOYTOJIbHUKA.
KoncTpynpoBars MaTeMaTHYeCKHE NPEAJI0KEHUS

C MIOMOIIIBIO CBSI30K «HEKOTOPBINY», «J11000i1». Pacno3naBarth
VWCTUHHBIE U JIOKHBIC BHICKA3bIBAHUSA O MHOTOYTOJIbHUKAX,
NPUBOJAUTH NPUMEPHI U KOHTPIIPUMEDHL.

HccaenoBath 3aBUCMMOCTD IUIOLIAIN KBaApaTa OT JJIMHBI
€ro CTOPOHBI.

Hcnonb30BaTh CBOMCTBA KBAJAPATHOM CETKU ISl HOCTPOECHUS
¢buryp; pa3douBaTh NPSIMOYTOJILHUK Ha KBAIPATHI,
TPEYTOJIbHUKH; COCTABJATH (QUTYPHI U3 KBAJIPATOB U
MPSIMOYTOJIBHUKOB ¥ HAXOAUTH MX TIJIOMIA b, pa30UBaTh
(Gburypsl Ha NIPSAMOYTOJIbBHUKHA U KBAJIPAThl U HAXOJIUTh UX
TJTIOIIA/b.

Bbipakarh BeIMUMHY IUIOIIAAN B PA3JIMUYHBIX €IUHUIIAX
M3MEPEHUSI METPUYECKON CUCTEMBI MEp, IOHMMATDH U
HCII0JIb30BATh 3aBUCUMOCTH MEXIY METPUUECKUMU
€AUHULIAMHU U3MEPEHHUS TUIOLLA/IN.
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3HAKOMHUTHCA € npuMepamMm NIPUMEHCHUS TJIOMIAAN U
MMCPHUMCETPA B IIPAKTHICCKHUX CUTYyaIHUAX. Pemarn 3aJjavun

nu3 peaHbHOﬁ JKU3HHU, IpeajJaratb u oﬁcymaTb Pa3jIMIHbIC
CIocoObI pCUICHUA 3a1a4

JlecsaTuunbie ApoOH

38

JlecsTuuHas 3aluch
npobeiil. CpaBHeHUE
JECATUYHBIX
JpOOeii.

JlericTBus

C I€CSITUYHBIMU
JTPOOSIMHU.
OxpyriieHne
JECATUIHBIX
JpoOeid.

Pemienue TekCTOBBIX
3a/1a4, CoJIepKaIInux
npoou. OCHOBHBIE
3aJlayu Ha Ipoou

IIpencraBiasiTh 1ECATUUHYIO APOOb B BUI€ OOBIKHOBEHHOM,
YUTATh U 3alIMCHIBATH, CPABHUBATD JICCITUYHBIC IPOOH,
npeaiaraTb, 000CHOBBIBATH U 00CY:KIAaTh CIIOCOOBI
YIOPSIAOUMBAHUS IECATUYHBIX APOOEH.

N300paxkarth necaTuyHbIE JpOOU TOYKAMHU HA KOOPJIMHATHON
MPSMOM.

BbIABJIATH CX0ICTBA ¥ PA3JIMYMS TTPABWI apU(PMETHICCKUX
JIEUCTBUH C HATYPAIbHBIMHU YHCIAMH U AECATUYHBIMU
IpoOsiMU, OOBSICHATD UX.

BoInoJHATH apudMETHICCKHUE TCHUCTBUS C ICCITUIHBIMHU
JpoOsIMU; BBITIOJHATH NPUKUIKY U OLEHKY Pe3yjibTara
BBIYMCIICHUU.

IIpumeHsTh cBOMicTBA apuMeTHUESCKUX JEHCTBUN

JUISL palliOHAIN3alMU BEIYUCIICHUN.

IIpyMeHATH NPABUWIO OKPYIJIEHHUS JECATUYHBIX JIPOOCH.
IIpoBoaUTH MCCJIEI0BAHMSI CBOMCTB ACCATUYHBIX IPOOCH,
OMHUPAsICh Ha YUCIIOBBIE DKCIIEPUMEHTHI (B TOM UUCIIC

C MOMOIIIbIO0 KOMITBIOTEPA), BIABUTaTh THNOTE3bI U
MPUBOAUTH UX 00OCHOBAHUS.

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BRICKA3bIBAHUS

0 Apo0sX, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPUIIAHUS BHICKA3bIBAHUIA.
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PemaThb TeKCTOBBIE 3a]1a4H, COEpKalUe IPOOHbBIE TaHHbIE, U
Ha HaXO0XKIEHUE YaCTU LEJIOr0 M LIEJIOro MO €ro YacTH;
BBIAIBJISITH UX CXOACTBA U PA3JIUYHSL.

MoaenupoBarh X0/ pEUICHUS 3a/1a41 C TOMOIIbIO PUCYHKA,
cxembl, Tabnuibl. [IpuBoAMTH, pa30upaTh, OLEHNBATH
pa3JIMUHbIC PEIICHUS, 3aAMUCU PEIICHUN TEKCTOBBIX 3a/1a4.
OnepupoBaTth ApOOHBIMU YUCIAMU B PEATbHBIX )KU3HEHHBIX
CUTYyaIUsX.

Kputruvecku oneHMBAaTh MTOJTYYECHHbBIN PE3YIbTAT,
OCYILIECTBIISATH CAMOKOHTPOJIb, TPOBEPSISL OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOJUThH OIIHOKHU.
3HAKOMUTBCS € MCTOPHEN Pa3BUTHS apuPMETHKU

Harnsnnast reomerpust.
Tena u purypsi
B IIPOCTPAHCTBE

MHoOrorpanHuKH.
N3o0paxenue
MHOTOIPAHHHKOB.
Mopnenn
IIPOCTPAHCTBEHHBIX
TeN.
IIpssMOyTOJIBHBIN
napasuiesienunes,
Kky0. Pa3BépTku Kyba
U Tapajuiesienunea.
[TpakTnueckas
pabora «Pa3BépTka
KyOay.

O0nEM KyOa,

Pacno3HaBaTh Ha YepTekax, pUCYHKAX, B OKPYKAaK0IIEM
MHpe NPSIMOYTOJIbHBIN Mapaliienenunen, Kyo,
MHOTOI'PAaHHHKH, ONIMCBIBATh, MCII0JIb3Ys TEPMUHOJIOTHIO,
OLIEHMBATh JIMHEITHbIE Pa3MEpHI.

IIpuBoauTH NpUMepPbI 0OBEKTOB PEATTLHOTO MUPA, UMEIOIIHNX
($bopMy MHOTOIpaHHUKA, IPSIMOYTOJIBHOTO NapajuieenuIea,
KyOa.

MN300pakaTth KyO Ha KJIeT4YaTON Oymare.

HccaenoBarth cBoiicTBa Ky0a, NpSIMOYTOJIBHOTO
napajuieienunea1a, MHOrorpaHHUKOB, UCIIOJIb3YsI MOJENH.
Pacno3naBath M nu300paxars pa3BEPTKU KyOa u
napaenenuneaa. MoaeJnpoBaThb Ky0 U napasiesienune]
u3 OyMaru v MpoYrx MaTepuagoB, 00bACHIATH CIOCO0
MOJEJINPOBAHUS.
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MMpAMOYT'OJIBHOT'O
napaJuICJICIIMIICaa

Haxoautb n3mepeHusi, BbIYUCASTH IJI0IaAb TOBEPXHOCTH;
00bEM Ky0Oa, MpSIMOYTOJILHOTO Napajlieieunea;
HCCIeA0BaTh 3aBUCMMOCTB 00hEMa Ky0a OT JUTMHBI €T0
pebpa, BBIIBUTATh U 000CHOBBLIBATH TMIIOTE3Y.
Ha6/101aTh 1 NPOBOAMTH AHAJIOTHU MEXTY TOHATUIMHU
101U U 00bEMA, MEPUMETPA U TUIONIAAN TOBEPXHOCTH.
Pacno3HaBaTh HCTUHHBIEC U 10KHBIC BBICKA3bIBAHUSA

0 MHOIOI'PaHHUKaX, MPUBOJAUTH IPUMEPbI U KOHTPIIPUMEPHI,
CTPOUTH BHICKA3BIBAHUS Y OTPULIAHUS BHICKA3bIBAHUM.
Pemars 3a1a4u U3 peaibHON )KU3HU

[ToBTOpEeHUE 1 00001IEHNE

10

[loBTOpEHNE
OCHOBHBIX HOHSATHUH
U METOJIOB Kypca

5 knacca,
000011IeHNE 3HAHUH

BouI4HcasiTh 3HaUEHUS BBIPAXKEHUN, COAEPKAIINX
HaTypaJIbHbIE YKCIIa, OOBIKHOBEHHBIE U IECATUYHBIE IPOOH,
BBITIOJIHSATH PE0Opa30BaHMUs YHCEIL.

Bri0upaTth ciocod cpaBHEHUS YUCEN, BBIYUCICHHM,
NPUMEHSITh CBOIicTBAa apu(METUUECKUX JCHCTBUN

JUIS pallOHAIN3aluU BEIYUCIICHUN.

OcymecTBJISATH CAMOKOHTPOJIb BBITTOJHIEMbIX ICHCTBUMN 1
CaMOMPOBEPKY PE3YJIbTATa BHIUMCICHUMN.

Pemars 3aga4um u3 peaibHON KNU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUs JUTA pelIeHns 3a1a4 U3 IPyTuX
y4eOHBIX MTPEAMETOB.

PemaTe 3a1aum pasHbIMHU CIOCO0aMH, CPABHUBATD -
CIoco0BbI pELICHN 33/1a4, BBIOUPATh pAalMOHAJIbHbIN
crocoo

OBLIEE KOJIMYECTBO
YACOB I10 ITPOIT PAMME

170
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6 KIIACC

ck000oK. OKpyrieHue
HaTypaJbHBIX YHCEIL.
Jlenurenu u KpaTHbIE
yycIia; HauOOoIbIINI
oOIIHii OeUTEND U
HauMEHBIIIEE 00IIIee
KpaTHOE.

JlenuMocCTh CyMMBI U
MIPOU3BEACHUS.
Jlenenne

C OCTaTKOM.
Penienre TeKCTOBBIX
3a7a4

HaunmenoBanue pazaena |(KomudectBo OcHoBHOE OcHOBHBIE BUJIBI IEITEIILHOCTH 00yYarOIINXCs
(TembI) Kypca 4acoB CoJIepKaHue
HatypanbHble uncia 30 Apudmernueckne BoinosnaTs apudmerudeckne qelcTBUSA C MHOTO3HAYHBIMU
JeHCTBUS HATYpaJIbHBIMH YHCIIAMH, HAXOAUTH 3HAYEHHS YUCITOBBIX
C MHOTO3HAYHBIMHU BBIPKEHUI CO CKOOKaMU U 0€3 CKOOOK; BHIYMCJISITH
HATypaJIbHBIMU 3HAYeHMsl BHIPAKCHUM, COIepKAIINX CTEIICHH.
yuciamu. YuciioBbie | BbINOJHATH NPUKUIKY H OLEHKY 3HAYCHHUIA YUCIIOBBIX
BBIPKCHHS, BBIPKECHUI, MPUMEHATHh NPUEMBI IPOBEPKHU pPE3yibTaTa.
MOPSIJIOK JIEHCTBUI, Hcnosib30BaTh NpU BHIYUCIEHUSAX IEPEMECTUTEILHOE U
UCIIOJIb30BaHNE coueTaTeIbHOE CBOMCTBA CIIOKEHUS M YMHOXKECHUS,

pacnpeeuTeNbHOe CBOWCTBO YMHOXKEHUSI OTHOCUTENIBHO
CJIOXKEHUS1, CBOMCTBA apU(PMETUUYECKUX JTCUCTBUM.
HccnenoBath 4yncioBble 3aKOHOMEPHOCTH, POBOIUTH
YHCJIOBBIE SKCIIEPUMEHTHI, BBIABUIATh U 000CHOBBIBATH
TUINoTe3bl.

®opMyJIMpPOBATH ONpeAeIeHUs ICTUTENS U KPaTHOTO,
HanOOJIBIIIEro O0IIEro MEIUTENS U HAMMEHBIIIET0 00IIero
KpPaTHOTO, IPOCTOTO ¥ COCTABHOTO YHCEI; HCIIOIh30BaTh ITU
MOHSITUS MIPH PEUICHUU 3a/1a4.

IIpuMeHATH aJITOPUTMBI BEIYHMCIICHHS HAUOOJIBIIEr0 OOLIEro
JICNUTENS] © HAMMEHBIIIETO 00IIero KpaTHOTO ABYX YHCET,
JITOPUTM PA3JI0KEHHUS YHCIIa Ha TPOCThIE MHOXKHUTEH.
HccaenoBaTh yciioBus AeIUMOCTH Ha 4 U 6.

HccaenoBathb, 00Cy:k1aTh, GOPMYJTHPOBATH U
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000CHOBBIBATH BBIBOJ O YETHOCTH CyMMBI, IIPOU3BEICHUS:
JIBYX YETHBIX YHUCEJI, ABYX HEUETHBIX YHCIIE, YETHOTO U
HEYETHOTO YUCE.

HccaenoBath CBOMCTBA IETUMOCTH CYMMBI U ITIPOU3BEICHUS
YHCEIL.

IIpuBoAUTH NPUMePHI YKCET C 33/IaHHBIMU CBOMCTBAMU,
PacCNo3HABaTh BePHbIE U HEBEPHbIE YTBEPKICHUS

O CBOMCTBAaXx 4uCe, OMPOBEPraTh HEBEPHBIE YTBEPKICHHUS
C IOMOIIBIO KOHTPIIPUMEPOB.

KoHcTpynpoBaTs MaTeMaTH4YeCKHE NPEIJI0KEHHUA

C IIOMOUIBIO CBSI30K «H», KWIW», «ECIH. .., TO...».

PemiaTe TEKCTOBBIE 3a/1a4M, BKJIFOYAIOIINAE TOHATUS
JEIUMOCTH, apUPMETHIECKUM CIIOCOOOM, UCTTIOJIb30BATh
nepedop BCeX BO3ZMOKHBIX BApHAHTOB.

MoaenupoBarh X0 PELIEHUS 3a1a41 C TOMOIIBIO PUCYHKA,
CXEMBI, TaOJIMIIBI.

IIpuBoauTh, pa3douparb, OLEHUBATDH PA3JINYHBIE PEILICHHUS,
3aIMCU PELIEHUN TEKCTOBBIX 3a1a4.

KpuTnuecku oneHuBaTh NOJIYYCHHBINA PE3yJIbTAT, HAXOAUTh
OLIMOKH, OCYIECTBIISITh CAMOKOHTPOJIb, IPOBEPSISI OTBET

Ha COOTBETCTBUE YCIOBHIO

Harnsagnas reometpus.
[IpsiMbIE HA TIIOCKOCTH

IlepnienauKyJIApHBIE
MpsIMBIE.
[TapannenbHbie
MpsIMBIE.
Paccrostnue mexay

Pacno3naBaTh Ha yepTexax, pUCyHKax Cily4au B3aMMHOTO
PACIIOJIOKEHUS ABYX MPSIMBIX.

MN300paxkaTh ¢ MIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJIETYaTOl Oymare JiBe epeceKaroIuecs
IIPsIMBIE, [1BE NTapaJUIEIIbHBIC MIPSIMBIE, CTPOUTH IPSIMYIO,
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JIBYMSI TOUKaMH,
OT TOYKH JI0 IIPSIMOM,
JUIMHA MapLIpyTa

Ha KBAJIPaTHOM CETKE

NEPIEHANKYJIAPHYIO JaHHOM.

IIpuBoaUTH NPUMeEPBI NAPALIETBHOCTH U
NEPIEHANKYJIIPHOCTH NPSAMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIBHUKAX MEPIIEHIUKYIISIPHBIE U
napajuienbHble cTopoHbl. M300pamxaTh MHOTOYTOJIbHUKH
C IMapaJuIeIbHBIMU, IEPIICHIUKYJIIPHBIMA CTOPOHAMH.
HaxoauTh paccTosiHue MEXy ABYMS TOUYKaMH, OT TOUKU
J10 IPSAIMOM, ITIMHY ITyTH HA KBAJAPAaTHOM CETKE, B TOM YHUCIIE
UCIIOJIBb3Ysl IM(PPOBBIE PECYPCHI

Jlpobu

32

OOBIKHOBEHHAS
JpoOb, OCHOBHOE
CBOMCTBO J1po0H,
COKpaleHue apooei.
CpaBHeHue U
YIOPSA0YUBAHUE
JpOOeii.
JHecsatuunbie qpoou
U MeTpuYecKas
cCHUCTEeMa Mep.
Apudmernueckue
JICUCTBUS

C OOBIKHOBEHHBIMU
U JIECATUYHBIMH
JTpOOSIMHU.
OTHoI1IeHHE.
JleneHue B JaHHOM

CpaBHMBATB U YHOPSA0YUBATH JIPOOH, BLIOMPATH CIIOCO0
CpaBHEHHUS IpoOEi.

IIpeacraBasTh qecATUYHbBIC TPOOU B BUJIE OOBIKHOBEHHBIX
npo0eit 1 OOBIKHOBEHHBIC B BUJIC JICCATHYHBIX, HCIOJIb30BaTh
IKBHBAJIEHTHbIE MPeACTABJEHUS TPOOHBIX YUCEN MPU UX
CpaBHEHUH, MPU BhIUUCICHUSIX. MCIOJB30BaTh IECSITUYHBIC
IpoOu TIpu TpeoOpa30BaHUU BEIMYMUH B METPUUECKOM
CUCTEME MED.

BoinoHATHL apupmeTnyecKue 1eiicTBus

C OOBIKHOBEHHBIMU U JECATUYHBIMU JIPOOSIMHU.

BoeruncasaTh 3HaueHNs BBIPAKECHUMN, COAEPIKALLNX
OOBIKHOBEHHBIE U ICCITHYHBIE TPOOU, BBHITIOHSTH
npeodpazoBanus 1poOeH, BLIOUPATH CIOCO0, MPUMEHSITh
CBOMCTBA apu(PMETUUCCKUX IEUCTBUM ISl pallMOHAIM3AIIUN
BBIYMCIICHUU.

CocTaBasiTh OTHOUIEHUS U IPONOPLINHU, HAXOAUTH
OTHOILIEHUE BEIUYHH, I€JIUTh BEIUYUHY B JAHHOM
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OTHOUICHUHU.
Macmira0,
MPOTIOPIIUSL.
[TonsiThe mporieHTa.
Brruncnenune
MPOIIEHTA

OT BEJIMYUHBI U
BEJIMYMHBI 110 €€
MIPOLICHTY.

Pemienne TeKCTOBBIX
3a/1a4, CoAEepIKAIINX
JpoOU U MPOIEHTHI.
IIpakTHueckas
pabota «OTHOIICHUE
JUTUHBI OKPY>KHOCTH
K €€ 1uaMeTpy»

OTHOILICHUH.
Haxoauth 3kCIepuMeHTAJILHBIM ITYyTEM OTHOIIECHUE JIUHbI
OKPY>KHOCTH K €€ TUaMeTpy.

HNurepnpernpoBarh MacmTad Kak OTHOILICHHE BETUYMH,
HAXOJAUTH MacIITa0 TUIaHa, KAPThl U BBIYUCIIATH PACCTOSHUS,
UCIIOJIb3Ys MacIiTao.

OO0BbSACHATDH, UTO TAKOE MPOLICHT, yHOTPEOIATh 000POTHI peUun
CO CIIOBOM «IIPOLICHT». BhIpamaTh MPOLIEHTHI B JPOOSX U
JpoOu B MPOIIEHTAX, OTHOIIICHUE IBYX BEJIMYHMH B MPOIEHTAX.
BbIuucasiTh TPOLICHT OT YKCIIa U YUCJIO IO €0 MPOIICHTY.
Oxpyrasite 1poOU U MPOLEHTHI, HAXOIUTh NPUOTUKEHUS
qucel.

Pemars 3aga4um Ha 4acTH, MPOLEHTHI, IPOIIOPIUH,

Ha HaXO0XJICHHUE IPoOH (TIPOIEHTA) OT BEJIMYUHBI U BEJTMUUHBI
o e€ ApoOu (TIPoLeHTY), IpoOu (MIPOIIEHTA), KOTOPHIN
COCTaBJISICT OJHA BeIU4YMHA OT Apyrou. IlpuBoauTs,
pa3ouparhb, OLEHUBATHL PA3JIMYHbBIC PEIICHUS, 3alTUCH
PEILIEHUN TEeKCTOBBIX 3a/a4.

N3BaexaTs nHGOPMAIUIO U3 TAOIHI] U TUATPAMM,
WHTEPIIPETUPOBATH TAOJUYHBIE JaHHBIE,

ONpeNeNsITh HauboJIbIIee U HAaUMEHbBIIIEE

U3 MPEJICTABICHHBIX JaHHBIX

Harnsanas reometpus.
Cummerpust

OceBas cuMMETpHSI.
LlenTpanbHas
CUMMETPHSL.

Pacno3naBaTth Ha yepTexax U U300PAKEHUAX, H300PaAKATH
OT PYKH, CTPOMTH C IOMOIIBIO HHCTPYMEHTOB (PUTYPY
(0TpE30K, TOMAHYIO, TPEYTOJIBHUK, IPSIMOYTOJIbHUK,

31




[TocTpoenue
CUMMETPHUYHBIX
uryp.
[IpakTueckas
pabota «OceBas
CUMMETPHUS.
Cummerpust

B IIPOCTPAHCTBE

OKPY>KHOCTb), CAMMETPUYHYIO JaHHOH OTHOCUTEIBHO
IPSAMOU, TOYKH.

Haxoauth npuMepbl CHMMETPUH B OKPY’KaIOILIEM MHPE.
MopenupoBathb u3 Oymaru a8e GUrypbl, CHAMMETPUYHBIC
OTHOCHUTEJILHO IPSMOM; KOHCTPYMPOBATH T€OMETPUUYECKUE
KOH(UTYpaINH, UCTIONB3YS CBOMCTBO CHUMMETPHUH, B TOM
YHCIIE ¢ TIOMOIIBIO IIU(PPOBBIX PECYPCOB.

HccnenoBath CBOMCTBA U3yUYEHHBIX QUTYD, CBA3aHHbBIE

C CUMMETpPHEH, UCIIOJIb3YS SKCIIEPUMEHT, HA0JII0/IEHUE,
MOJIETTUPOBAHUE.

O00CHOBBIBATBH, ONIPOBEPraTh C IOMOIIbIO KOHTPIPUMEPOB
YTBEPKIACHHS O CAMMETPUHU QUTYD

BoipaxxeHus ¢ OykBamu

[Ipumenenune OykB
JUTSL 3aIIUCH
MaTEeMaTHYECKUX
BBIPAXKEHUN U
MIPEUTOKEHUM.
bykBeHHbIE
BBIPKEHHUS U
YHUCIIOBBIE
MOJACTAHOBKH.
bykBeHHbIE
PABEHCTBA,
HaxO0XJICHUE
HEN3BECTHOI'O

Hcnoan3oBaTrh O0YKBbI 1711 0003HAYEHUS YUCEIN, TPU 3aITUCU
MaTEeMaTHYECKUX YTBEP)KIIEHUH, COCTaBISTh OyKBEHHBIE
BBIPAXKEHHUSI 10 YCIOBHIO 33]1a4Hu.

HccnenoBaTh HECIOKHBIE UNCIOBBIE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JJIsl UX 3alHCH.

BbruncasTh 4ncaoBoe 3HaueHHEe OYKBEHHOTO BbIPayKEHUS
MIPH 33JJaHHBIX 3HAYEHUAX OYKB.

3anuceiBaTh (POPMYJIBI: IEPUMETPA U TIOIIAIN
PSIMOYTOJIBHHUKA, KBaPaTa; JIMHBI OKPYKHOCTH, TUIOLIAAH
KpYTa; BHIIOJIHATH BBIYUCJIEHHUS 110 3TUM QopMyJiaM.
CocTraBiasTh (pOpMYJIbl, BEIPAKAIOIINE 3aBUCUMOCTH MEXTY
BEJIMYMHAMU: CKOPOCTh, BpEMs, PACCTOSIHUE; 1IeHa,
KOJIMYECTBO, CTOMMOCTD; TPOU3BOJUTENLHOCTD, BpeMsl, 00BEM

32



KOMIIOHEHTA. paOoThI; BBINOJIHATH BBIYUCIIEHUS IO 3TUM (QopMyJiaM.
DopmyJIbl HaxoauTth HEM3BECTHBIN KOMIIOHEHT apU(PMETUUECKOTO
NEeUCTBUS
Harnsnaas reomerpust. 14 YeTpIpEXyTONIBHUK, N300paxkaTh Ha HETMHOBAHHOW U KJIETYATOM Oymare
Purypsl Ha IIIOCKOCTH IIPUMEPBHI C UCIIOJIb30BAHUEM YEPTEKHBIX NHCTPYMEHTOB
YETBIPEXYTOIBHUKOB. | YETBIPEXYTOJBHUKH C 3aJaHHBIMU CBOWCTBAMH:
[IpAMOYTOJIBHUK, C IapaJuIeIbHBIMHU, ITEPIICHANKYISIPHBIMHU, PABHBIMHU

KBaJIpaT: CBOMCTBA
CTOPOH, YTJIOB,
JTaroHaneu.
W3mepenue yrios.
Buaer
TPEYTOJIbHUKOB.
ITepumerp
MHOT'OYTOJIbHUKA.
[Inomans ¢purypsl.
DopMyIsl
IIEpUMETpa U
IJIOIIA TN
MPSIMOYTOJIbHHKA.
[Tpubnuxénnoe
M3MEpPEHUE IUIOIIA N
duryp.
[TpakTnueckas

CTOPOHAMHU, MPSAMBIMHU YTJIAMH U Jp., PABHOOEIPEHHBIN
TpeyronsHuk. [lpeanarats U 00CyKa1aTh CocoObI,
AJITOPUTMBI [TIOCTPOCHHUS.

HccnenoBarth, UCIIONIB3Ys SKCIIEPUMEHT, HAOJIIOICHUE,
MOJICJIMPOBAHUE, CBOIMCTBA MPSIMOYTOJIbHHUKA, KBaJIpaTa,
pa30uBaTh Ha TpeyTroabHUKU. OOOCHOBBIBATH, ONIPOBEPraTh
C IOMOUIBIO KOHTPIPUMEPOB YTBEPKICHHUS

O MPSIMOYTOJILHHUKE, KBaJpaTe, PACNO3HABATDH BEPHBIC U
HEBEPHBIE YTBEPKIACHUS.

M3mepsaTh M CTPOUTH C ITOMOIIBIO TPAHCIIOPTHPA YTJIbI,

B TOM YHKCJI€ B MHOTOYT'OJIbBHUKE, CPABHMBAThH YTJIbI;
Pacno3HaBaTh OCTPbIE, IPSAMbIE, TYIIbIE, Pa3BEPHYTHIC YTJIbI.
Pacno3naBarth, n300pakaTb OCTPOYTOJIbHBIN, IPSIMO-
YTOJIbHBIN, TYNOYTOJIbHBIN, paBHOOEAPEHHBIH,
PAaBHOCTOPOHHUI TPEYTrOJbHUKH.

BbuIuucasiTh IepuMeTp MHOTOYTOJIbHUKA, TIOIIA/b
MHOTOYTOJIbHUKA pa30MEeHUEM Ha MPSIMOYTOIbHUKH,
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pabota «Ilnomasnap
KpyTa»

Ha paBHbIC (DUTYPHI, UCIIOIH30BATH METPUUECKUE €ITUHULIBI
WU3MEPEHUS JITTUHBI U TUIOIIAIH.

HNcnoab3oBaTh NpUOJIMKEHHOE M3MEPEHUE JINH U
TIoIIAJeH Ha KileTyaToi Oymare, npuOIMmKEHHOE U3MEpPEHNE
JUTUHBI OKPY>KHOCTH, TUIOIIAAN Kpyra

[lonoxuTenbHbIE U

OTPHULATCIIBHBIC YHUCJIA

40

[lenple yncna.
Monayne yuncna,
reoMeTpruYeCcKas
MHTEPIPETALINS
MoyJia. UucnoBbie
MIPOMEKYTKHU.
[TonoxurenbHbIC U
OTPULIATEIIbHBIE
yucia. CpaBHEHUE
TTOJIOXKUTEIBHBIX U
OTPULATEIIBHBIX
YHCell.
Apudmernueckue
JICUCTBUS

C MOJIOKUTEIIBHBIMU
1 OTPUIATEIbHBIMU
YHCJIaMH.

Pemmenue TeKCTOBBIX
3ama4

IIpuBoaAMTH NPUMEPbI UCTIOJIB30BAHUS B PEATbHON KU3HU
MOJIOKUTENBHBIX U OTPULIATEIbHBIX YUCEIL.

N300paxaTh 11€IIbIC YUCIIA, TOJIOKUTEIIbHBIE U
OTPULATEIIbHBIE YMCIIA TOYKAMHU HA YUCJIOBOM MPSAMOH,
HCII0JIb30BAThH YHCJIOBYIO MPSIMYIO JJIs1 CDABHEHHUS YU CEIL.
IIpuMeHATH MPaBUJIA CPABHECHUS, YIIOPAA0YUBATH 1ICJIBIC
YKMCJ1a; HAXOAUTh MOIYJIb YHCIIA.

DopMyJIMPOBATH NMPABWJIA BBIUKUCIIEHUS C TTOJOKUTEITbHBIMA
Y OTPULIATEIIbHBIMHA YHCJIaMH, HAXOAUTH 3HAYECHUS
YUCJIOBBIX BBIPAKEHUM, COJIEPKAIIMNX ICUCTBUS

C MOJIOKUTEIBHBIMU U OTPULIATEIIEHBIMU YU CIIAMM.
IIpuMeHATH CBOMCTBA CIIOKEHUS U YMHOKECHUS

JUIs1 TpeoOpa3oBaHus CYMM M TIPOU3BEICHUIMA
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Hpe,ZICTaBJIeHI/Ie JaHHBIX

IIpssmoyrosnbHas
cUCTEeMa KOOpPAUHAT
Ha IJIOCKOCTH.
Koopannats! TOUkH
Ha [JIOCKOCTH,
aOcrucca u
OpJIMHATA.
CronbuaTsie U
KPYTOBBIC
JarpaMMbl.
IIpakTnueckas
pabora «I[locTpoenue
Jarpamm.
Pelienue TeKkCTOBBIX
3a/1a4, CoAepIKaIINX
JIaHHBIE,

O0BbACHATH M WJIIOCTPUPOBATH MOHATHE TIPSIMOYTOJIBLHON
CHUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTH Ha KOOPAWHATHOM MJIOCKOCTH
TOYKU U (PUTYPHI 110 3aJaHHBIM KOOpAUHATAM, HAXOAUTH
KOOPJIMHATHI TOYEK.

YuraTth cTOI04YaTHIC U KPYTOBBIC THArPaMMBbI;
HHTEPNPETUPOBATH JJAHHBIC; CTPOUTH CTOJI0YATHIC
nuarpamMmbl. Ucnosb3oBaTh HHGOpMALHIO,
MIPECTABICHHYIO B Ta0JIMIIAX, HA AUArpaMMax JIJIs PEIICHUs
TEKCTOBBIX 3371a4 Y 3a7]a4 U3 pEabHON KU3HU

MPEICTABJICHHbBIC

B Ta0OJIMIaX U

Ha IxarpaMmmax
Harmsnnas reometpusi. IIpssmMOyTONBHBIN Pacno3HaBaTth Ha yepTe)kax, pUCYHKaxX, ONMMUCHIBATH
@urypsl B IPOCTPAHCTBE napajyieIenunes, MUPAMUY, TPU3MY, [IUIUH]IP, KOHYC, 11ap, H300pasaThb UX

Ky0, mpu3ma,
nUpaMujia, KOHYC,
IIUWIAHID, Tap 1
cdepa.
N3ob6paxeHnue

OT PYKH, MOJIEJTUPOBATH U3 OyMaru, TUIACTUIINHA, TIPOBOJIOKH
u 1p. [lpuBoguTsL NpUMepPbI 00HEKTOB OKPYKAIOIIIETO MHUPA,
UMerImuX (GOpMbI HA3BaHHBIX TEJL.

Hcnoab30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpO, TpaHb,
OCHOBAHHUE, BBICOTA, PAANYC U TUAMETP, pa3BEPTKA.
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MPOCTPAHCTBEHHBIX
¢uryp. [Tpumepsl
Pa3BEPTOK
MHOTOIPaHHUKOB,
HUJIMHAPA U KOHYCA.
IIpakTrueckas
pabota «Co3znanue
Mozenen
MIPOCTPAHCTBEHHBIX
buryp».

ITonstne 00BEMA;
€UHULIBI U3MEPEHUS
o0béma. O0bEM
MPSIMOYTOJILHOTO
napasuiesienunesna,
Ky0a, popMyIibl
o0BéMa

N3yuaTh, uCnoib3ys SKCIEPUMEHT, Ha0Jt0/IeHUEe, U3MEpPEHNE,
MOJICJIMPOBAHUE, B TOM YHUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOIICTBA HAa3BAaHHBIX TEJ, BHISIBJISATH CX0JCTBA U
Pa3JIHYHUs: MKy MUPAMUJION U PU3MOM; MEXTY
WIMHIPOM, KOHYCOM H IIapOM.

Pacno3naBath pa3BEpPTKU Napasuienenuneaa, Kyoa, mpu3msl,
UpamMubl, KOHyCa, MWJIWHAPA; KOHCTPYHPOBATH JaHHBIC
Tena u3 pa3BEéPTOK, CO37aBaTh UX MOIEIIH.

Co3aBaThb MoJeJIU TPOCTPAHCTBEHHBIX (huryp (u3 Oymaru,
MIPOBOJIOKH, TUIACTHIIMHA U . )

N3mepsaTh HA MoJeJIsIX: JJIUHBI pEOEpP MHOTOIPAHHHUKOB,
JMaMeTp Imapa.

BeiBoauths popmyiry 00bEMa IPSIMOYTOJILHOTO
napajuienenuneaa.

BoruunciasaTs no gpopmysam: 00bEM NPSIMOYTOABHOTO
napajuienenumneaa, Kyoa; ucroib30BaTh SANHUIIBI U3MEPECHUS
00bEMa; BBIYMCIATH 0O0BEMBI TEJ, COCTABICHHBIX U3 KyOOB,
napauIeNIenuIeIoB; pelaTh 3a/1a4M C peaTbHBIMU TaHHBIMH

[ToBTOpEeHue, 00001ICHNE,
CHCTEMaTH3aIUs
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IToBTOpEHUE
OCHOBHBIX ITOHSTHI
1 METOJIOB KyPCOB 5
M 6 KJIaccoB,
000011EHNE U
CHCTEMAaTH3aIs
3HAHUU

BoeruncasTh 3Ha4C€HUS BBIPAKECHUHN, COAEPIKALLINX
HaTypaJbHBIE, LIEJIbIE, [I0JIOKUTEIbHBIE U OTPULIATEIbHbIE
qKcia, OOBIKHOBEHHbBIE U AECATUYHbBIE JPOOH, BHIMOIHATh
npeoOpa3OBaHUs YUCEI U BhIPAXKECHU.

Bri0upaTth cioco0d cpaBHEHUS YUCEN, BBIYUCICHHM,
NPUMEHSITH CBOIicTBAa apu(METUUECKHUX JCHCTBUN

JUISL paliOHAIN3aluU BEIYUCIICHUN.
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PemaTp 3anaum u3 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHue 3HAHMUSA JIJIsl pEIIeHUs 3a/1a4 U3 APYTHUX
MPEMETOB.

Pemath 3a1a4u pa3HbIMHM ClIOCO0aMM, CPABHUBATD,
BbIOMPATH CNOCO0OBI PEIICHUS 3a1a4H.

OcyuecTBJIATh CAMOKOHTPOJIb BBINOJIHAEMBIX AEHCTBUN U
CaMOIPOBEPKY pe3yJIbTaTa BEIYMCICHUN

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170
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OEJIEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOTI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

INOACHUTEJIBHAA 3AIIMCKA

AnreOpa sSBIsSETCS OOHUM M3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 0O0pa3oBaHMS:
OHa OoOecmeYnBaeT M3YYCHHUE APYTUX AUCITUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK M
TYMaHUTAPHOIO IUKJIOB, €€ OCBOCHHE HEOOXOIUMO JJIsl IPOAOTIAKEHUSI 00pa30BaHUs U
B IIOBCEIHEBHOM Xu3HH. Pa3zBurne y oOydaronmxcsi HAy4YHBIX MpPEICTaBICHUN
O TPOUCXOXKACHUU W CYIIHOCTH aireOpanmdeckux aOCTpakimid, CIiocoOe OTpakKeHUS
MaTeMaTUYECKOW HAyKOW SIBIICHHMM M TPOIECCOB B MPUPOJE U OOIIECTBE, POJIH
MaTeMaTHYECKOr0 MOJCIMPOBAHUS B HAYYHOM MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET
(GhopMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUSI M KAu€CTB MBIIUICHUS, HEOOXOAUMBIX IS
ajanTalyi B COBpeMEHHOM LM(poBOM oOmiecTBe. M3ydeHue anreOpsl oOecreuynBaeT
pa3BUTHE yMEHHUSA HaOII0JaTh, CpaBHUBATh, HAXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaThH CBOU
JNEUCTBUS M BBIBOJBI, (QOpMYJIHUpOBaTh yTBepxkAcHUA. OCBOeHHME Kypca aireOpbl
oOecrieunBaeT Pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOyYalolUXCsA: OHU MCIOJIb3YIOT
JNETyKTUBHBIE W WHAYKTUBHBIE pacCyXIeHUsA, OO0O0OIICHME U KOHKPETU3AIHUIO,
abcTparupoBanue 1 aHanoruto. O0ydyeHue anredpe mpeanoiaraeT 3HaYuTeIbHbIN 00bEM
CaMOCTOATENbHON JeATEIbHOCTH OOYYAIOIINXCS, TTO3TOMY CaMOCTOSATENIbHOE PEIICHUE
3a/1a4 SBJISIETCS peanu3alnuen 1eaTeIbHOCTHOTO MPUHIUIIA 00yUeHHUS.

B crpykType mporpaMmbl yuyeOHOro Kypca «AmnreOpa» sl OCHOBHOTO OOILEro
o0pa30BaHHsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOAUYECKUE JIMHUU:
«Hucna v BEIYUCICHUS, « ATeOpandecKkue BhIpaXXeHUs», « Y PaBHEHUS U HEPABEHCTBAY,
«Dynkum». Kaxaas u3 3TUX COIEpKATEIbHO-METOAUYECKUX JIMHUM Pa3BUBACTCS Ha
MPOTSHKEHUU TPEX JIET U3YUEHHS Kypca, B3aHMMOJEUCTBYS C APYTMMHU €ro JUHUSIMU. B
X0JIe U3y4eHUs] Y4eOHOTro Kypca OOy4aroluMcs MPUXOIUTCS JIOTUUECKH PacCy’KIaTh,
HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN $3bIK. B CBsI3W ¢ 3TUM B mOporpammy
y4eOHOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTUKH, MPEACTABICHHBIC
BO BCEX OCHOBHBIX pa3fielax MaTeMaTUYeCKOro OO0pa3oBaHUS U CIOCOOCTBYIOIIHE
OBJIAJICHUIO OOYYarOIIMMHUCS OCHOB YHHBEPCAJIHLHOTO MAaTEMaTHYECKOTO S3bIKA.
CopeprkaTenbHON U CTPYKTYPHOU OCOOCHHOCTBIO YUEOHOTO Kypca « Anredpay sBIseTcs
€ro UHTETPUPOBAHHBIN XapakTep.

Conepxanve nuHUN «YuCIa U BRIYUCICHUSY CIIYyKUT OCHOBOM ISl TAJIbHEHIIETO
U3Y4YCHUS] MATEMATHKH, CIOCOOCTBYET Pa3BUTHIO Yy OOYYaIONMIUXCS JIOTUYECKOTO
MBINIUICHUs, (OPMHUPOBAHUIO yMEHUS TOJB30BAThCS ~ aNTOPUTMaMHU, a TakKke
MPUOOPETEHUIO TMPAKTUYECKUX HABBIKOB, HEOOXOIWMBIX JISI TIOBCEAHEBHOM IKU3HH.
Pa3BuTHe NOHATHA O YHUCIIE HA YPOBHE OCHOBHOIO OOIIEro OOpa30BaHMS CBS3aHOC
paIMOHAIBHBIMA U HUPPAIIMOHAIBHBIMU YHUCIaMH, (POPMUPOBAHUEM TMPEACTABICHHUIO
JEUCTBUTEILHOM 4HCJIE. 3aBEpPIICHHUE OCBOCHHUSI UKCIOBOW JIMHUM OTHECEHOK
cpenHeMy o01eMy 00pa30BaHUIO.
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Copnepxkanue AByX alnreOpandecKux JUHUN — «ANTeOpandecKue BBIPAKCHUS) H
«YpaBHEHHsI W HEPABEHCTBA» CIOCOOCTBYeT (OPMUPOBAHUIO Yy OOYyYarOITUXCSI
MaTEeMaTU4EeCKOro arrapaTa, He0OX0AUMOTO JIJIsl pEIICHUs 33]]a4 MaTEeMAaTUKHU, CMEXKHBIX
MPEIMETOB M TIPAKTUKO-OPUEHTHPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO 0O0IIero
oOpa3oBaHus Y4eOHBI MaTepuaj TPYNIHUPYETCS BOKPYT PallMOHATBHBIX BBIPAKCHUH.
AnreOpa JI€MOHCTpPUpPYET 3HAUYCHHE MAaTEMaTUKH KakK s3bIka Ui TOCTPOCHUS
MaTeMaTUYECKUX MOJIEIEH, OMMCaHUs MPOILECCOB U SIBJICHUN peanbHOoro Mupa. B 3agaun
oOydeHus anredpe BXOIAT TaKkKe JadbHelIIee pa3BUTHE aJITOPUTMUUYECKOTO MBITUICHHUS,
HEOOXOAMMOTr0, B YACTHOCTH, /11 OCBOCHHUSI Kypca MH(OPMATUKHU, U OBJIAJICHUE HABBIKAMU
JNETyKTUBHBIX paccyxaeHuid. I[IpeoOpazoBaHue CHUMBOJIBHBIX (OPM CHOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHU s, CIIOCOOHOCTEHN K MAaTEMaTHUYE€CKOMY TBOPYECTRBY.

Conepxxanue (QyHKIIMOHAIBHO-TpAQUUECKON JIMHUM HAIEJICHO Ha TMOJy4YeHue
OOy4JaronMMHUCs 3HaHUN 0 (YHKIUSX KaK BaKHEWIIEW MaTeMaTH4eCKOW MOJIETH IS
OMHUCAHUS W HCCIEIOBAHUS Pa3HOOOPA3HBIX MPOIECCOB U SBJICHUNH B MPUPOJAEC U
oOmiecTBe. M3ydenne Marepuana CrocoOCTBYET Pa3BUTHIO Yy OOYYaIOIIUXCS YMEHUS
WCIIOJIB30BaTh Pa3IMYHbIE BhIPA3UTEIIbHBIC CPEJICTBA SI3bIKAa MATEMATUKU — CJIOBECHBIE,
CUMBOJIMUECKHUE, TpaduuecKre, BHOCUT BKJIAJ B (GOPMUPOBAHUE MPEJICTABICHUN O POJIU
MaTE€MaTHUKHU B Pa3BUTUU LIUBWIU3AIUU U KYJIbTYPHI.

CornacHo yueOHOMY IUTaHy B 7—9 Kjaccax M3ydaercs y4eOHbI Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CIEAYIONIME OCHOBHBIE pa3lenbl coaepxkaHus: «Yucna wu
BBIYUCTICHUS», «ANre0Opanyeckue BBIPAKCHUS», «YPABHEHUS U HEPABEHCTBAY,
«DYHKIIUW.

OOmiee 4YKMCIO 4YacoB, PEKOMEHJOBAHHBIX I HW3Y4YeHHUs Y4eOHOro Kypca
«Anredpay», — 306 yacoB: B 7 kinacce — 102 ygaca (3 vaca B Hejenwo), B 8 Kiacce —
102 4aca (3 gaca B Henento), B 9 kinacce — 102 gaca (3 yaca B HEJeII0).

COIAEPKAHUE OBYUEHUA

7 KJIACC
Yucia u BbIYUCICHUS

JpoOu 0OBIKHOBEHHBIE U ICCSITUYHBIE, IIEPEX0]T OT OJHOM (POpPMBI 3amucH Ipodei K
npyroi. IloHsTME palMOHATBHOTO 4YHUCHA, 3alUCh, CPAaBHEHUE, YMNOPSIOYMBAHUE
pallMOHAJIBHBIX 4HceNl. ApupMeTUYecKue JIEUCTBUS C pallMOHAIBHBIMA YHCJIaMHU.
Pemenue 3ama4 u3 peasbHON MPaKTUKKU HA YaCTH, HA IPOOH.

Crenenb C HaTrypaJdbHbIM TIOKa3zaTeleM: oOIpeesieHne, mnpeoOpa3oBaHue
BBIpQKEHUN Ha OCHOBE OMPEACJICHMS, 3amuch OoJbluX uuces. [IpoleHThl, 3amuch
MPOIICHTOB B BHJE JIpoOWM W ApoOW B BHUIEC MPOIEHTOB. Tpu OCHOBHBIC 3aJayd Ha
MPOLIEHTHI, PEIICHHE 3374 U3 PEaJbHOM MTPAKTUKH.

[IpyMeHeHne MPU3HAKOB JEIMMOCTH, PA3JIOKEHUE HAa MHOXHUTEIU HATypPaJIbHBIX
quced.

PeanbHbIe 3aBUCHMMOCTH, B TOM YHCIIE TIpSIMasi 1 00paTHas MPOTIOPIIMOHAITBHOCTH.
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AnredOpanveckue BbIpasKeHUsA

[lepeMeHHbIE, YMCIOBOE 3HAYECHHE BBIPAXKEHUS C TNepeMeHHOoW. JlomycTumele
3HaueHUsd nepeMeHHbIX. [IpencTaBieHue 3aBUCHMOCTH MEXK]y BEIMYMHAMU B BHJIC
dbopmynbl. Beruucnenus no ¢opmynam. I[IpeoOpazoBanrne OyKBEHHBIX BBIPAKECHUI,
TOXJIECTBEHHO paBHBbIC BBIPAKEHUS, MPaBUIa TPeoOpa30BaHUs CyMM U MPOU3BEACHHM,
IpaBuiia pacKphITUS CKOOOK M MPUBEICHUS MTOJJOOHBIX CIaracMbiX.

CBOIICTBA CTENEHU C HATYPAJIbHBIM MTOKA3aTEIIEM.

Onnowiensl ¥ MHoOrousieHbl. CteneHb MHorouseHa. ClOXKeHHE, BBIYUTAHUE,
YMHOXEHHUE MHOTOWICHOB. DOPMYIIbI COKPAIIEHHOTO YMHOKEHHUS: KBaJpaT CyMMBbI U
KBaJpar pazHocTH. Dopmysa pasHOCTH KBajaparoB. Pas3noxeHue MHOTOWIEHOB Ha
MHOHUTEJIH.

YpaBHeHMs M HEPaBeHCTBA

VYpaBHEeHUE, KOpEHb ypaBHEHUsS, MpaBHia NOpeoOpa3oBaHUs ypaBHEHMS,
PaBHOCUJIBHOCTh YPaBHEHHI.

JIuHeHOEe ypaBHEHUE C OJTHOW IIEPEMEHHON, YNCIIO KOPHEH JIMHEMHOTO YPaBHEHU,
penieHrne JIMHEMHBIX ypaBHEHUM. (COCTaBICHHE YpPABHEHHWW IO YCIOBHMIO 33Ja4M.
Pemenre TEKCTOBBIX 33/1a4 C TOMOIIBIO YPAaBHEHUM.

JIuneitHoe ypaBHEHHE C JByMs NEpPEMEHHBIMH W ero rpaduk. Cucrema IBYyX
JMHENHBIX YpaBHEHUH € IByMs MepeMeHHbIMU. PellieHne cucteM ypaBHEHH ciocoOoM
MOACTAaHOBKH. [[pMeps! pemeHnst TEKCTOBBIX 3aJ1a4 C IOMOILBIO CUCTEM YPaBHEHUM.

DOyHKUMHA

Koopannara Touku Ha npsamont. YucmoBbie TpoMexXyTKU. PaccTosiHre MEXIy NByMs
TOYKaMH KOOPJIUHATHOU MPSIMOM.

[IpssmoyronbHas cucrema KoopauHatr, ocu Ox u Oy. Abcrucca u opuHaTa TOYKU
Ha KOoOpAWHATHOW TtuiockocTu. IIpumepsl rpadukoB, 3amaHHbix (Gopmynamu. UreHue
rpadukoB peanbHbIX 3aBucuMocTel. [lonarue gynkiuu. ['padux dynkuuu. CBoiicTBa
bynkuumii. Jluneitnas ynkius, e€ rpaduk. I'paduk dbynkuuu y = |x|. I'paduyeckoe
pelIeHUE JUHENHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPABHEHUM.

8 KJIACC
Yuciia v BbIYUCICHUS

KBagpatueiit kopens u3 uncia. [lonstue 006 uppanuoHaibHoM yuciie. JleciTuuHbie
npuOIMKEHUsT HMppalMoHANbHBIX unced. CBoiHcTBa apupMETHUYECKHX KBaJpPaTHBIX
KOpHEW M UX MPUMEHEHHUE K IPeoOpa30BaHUIO YMCIOBBIX BBIPAKEHUH U BBIUMCICHHSIM.
JleCTBUTENBHBIC YHCIIA.

Crenens ¢ 1enbIM NoKasaresneM U e€ cBoiicTBa. CtangapTHas 3alMCh YNCIIA.

AnaredOpanveckue BbIPaKeHUsA
KBagpaTHblii TpExuiieH, pa3joKeHHEe KBaJIpaTHOrO TPEXUIeHAa Ha MHOXKHUTEIH.
Anrebpanueckas 1poos. OCHOBHOE CBOMCTBO anredpandeckoii npodu. CioxeHue,
BBIUMTAHUE, YMHOKECHHE, JISICHUE alreOpandecKux Ipooeii. PanimonanbHble BEIpaKEHUS
U UX NpeoOpa3oBaHHUeE.
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YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysia KOpHEW KBajgpaTHOro ypaBHeHuUs. Teopema
Buera. Pemienue ypaBHEHUH, CBOISIUXCS K JIMHEWHBIM M KBaapaTHbIM. [Ipocreniune
JTpOOHO-pallMOHATbHBIC YPAaBHEHUS.

I'paduueckass uHTEprHpeTanusi yYpaBHEHMA C JABYMsSI TEPEMEHHBIMU M CHCTEM
JIMHEWHBIX YPAaBHEHHI C ABYMS IEPEMEHHBIMU. [ [prMepsI pelieHus: CUCTEM HETMHEMHBIX
YPaBHEHHI C IBYyMS IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 alIreOpanyecKuM CIocoOOM.

HucnoBble HEPAaBEHCTBA M HMX CBOMCTBA. HepaBEHCTBO C OJHOW MNEPEMEHHOM.
PaBHOCHIIBHOCTHh HEPABEHCTB. JIMHEHBIE HEPABEHCTBA C OJTHOM nepeMeHHON. CHUCTEMBI
JIMHENHBIX HEPABEHCTB C OJIHOM NEPEMEHHOM.

DOyHKIUU

[Tonsitue pynkunu. OOnacTh ONPEAENIECHUS U MHOXECTBO 3HAYEHUN (YyHKLHUU.
CrniocoObI 3a1aHust QyHKIIUH.

I'padux pynkuuu. Urenue cBoiicTB pynkiuu no e€ rpaduky. [Ipumeps! rpaduxon
GyHKINNA, OTpaXKAIOIIUX PEeAIbHBIE MPOIECCHI.

OYHKIMH, ONMUCHIBAIOIINE IPSIMYIO U 00paTHYIO MPOTOPIIMOHAIBHBIE 3aBUCUMOCTH,
ux rpaduxu. OyHKIMU y = X%, y = X, y =x, y=|x|. I'padudeckoe pemieHre ypaBHEHUi
Y CUCTEM YPaBHEHHUM.

9 KUIACC
Yuciaa u BbIYMCICHUSA

PanmonanpHbpie 4uciia, UppalMoOHAJIbHBIE YMCJIA, KOHEUHbIE W OECKOHEUHBIC
JeCATUYHbIC TpoOu. MHOXKECTBO JACHCTBUTENIBHBIX YUCEN, ACHCTBUTENIbHBIC YHCIIAa KaK
OCCKOHEUHbIE JeCATUYHbIC JpoOu. B3aMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JIEMCTBUTEIIBHBIX YACET U KOOPAUHATHOMN ITPSIMOM.

CpaBHeHue JIEVICTBUTEIBHBIX qucel, apupMeTHIECKue JEUCTBHS
C ICHUCTBUTEIIBHBIMU YHCIIAMU.

Pa3smepsl  OOBEKTOB  OKpYKAlOIIErO0  MHpA, JUIMTEIBHOCTh  MPOIIECCOBB
OKPYXaroIIEM MUPE.

[Tpubnmx€HHOe 3HAYCHHE BEJIMYMHBI, TOYHOCTH MpUOMMKeHUs. OKpyrieHue
yucel. [I[puknaka u olieHKa pe3yabTaTOB BHIUYNCICHUMH.

YpaBHeHUs U HEPAaBEHCTBA

JluneniHoe ypaBHeHue. PemeHue ypaBHEHUN, CBOIAIIMXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PelnieHne ypaBHEHHI, CBOISAIIMXCA K KBaJIPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHHs ypaBHEHUN TPETbed U YETBEPTOU
CTEIIEHEH Pa3/I0’)KEHUEM Ha MHOXKUTEIIN.

Pemenne npoOHO-pallMOHANBHBIX YypaBHEHMM. PelieHue TEKCTOBBIX 3aaay
anreOpanvyeckKuM METOI0M.

VYpaBHeHHe C [ByMsl TNEepeMEHHbIMU H ero rpaduk. Pemenue cucreM nByX
JIMHEWHBIX YPABHEHUH C IBYMs IIEpEMEHHBIMU. Penienne cucrteM n1ByX ypaBHEHHM, OTHO
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U3 KOTOPBIX JMHEWHOE, a Jpyroe — BTOpOi crtemeHu. ['paduueckas mHTeprpeTanus
CHUCTEMBI YPABHEHUH C IByMs IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3aj1a4 anredpandyeckuM CriocoooM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Peumienne nMHEHMHBIX HEPABEHCTB C OJHOM TNIEpEMEHHOM. PemeHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOM nepeMeHHoM. KBanpaTHbeie HepaBeHcTBa. [ paduueckas
MHTEPIPETALINS HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IEPEMEHHBIMU.

DyHKUIMHA
KBanpatuunas pyukums, e€ rpadguk u cBoiictsa. [lapaboia, koopaArHATHI BEPIIMHbI
napadoJibl, OCh CHMMETPHUH NapadoJIbI.

I'papuxn ¢yukumii: y= £x, y= £x+b, y = k—, y=x3y= Vx5 y=|x|
X
U UX CBOMCTBA.

YucaoBble N0C/1€10BATEIbHOCTH M IPOrPeccuu

[ToHdaTHE 4YKMCIIOBOWM  MOCIEAOBATEIBbHOCTH. 3aJaHUE IMOCIEAOBATEILHOCTU
peKyppeHTHOM hopMyJIoit 1 GOpMYIIOH 1n-TO YJIeHA.

Apudmernueckass U TeoMeTpuyeckas mporpeccur. DopMmysibl n-TO  4JIeHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrPECCUi, CyMMbI IEPBBIX 7 YICHOB.

N3o0pakeHne wieHOB apu(METUUECKON U T€OMETPUUECKON MPOrPECCHil TOUKaMHU
HAa KOOPJIMHATHOM IIJIOCKOCTH. JIMHEWHBIM M SKCIOHEHIMAIbHBIN pocT. CIOXKHBIC
MPOLICHTBHI.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHble  pe3yJbTaThl  OCBOCHHMS ~ IPOrpaMMbl  Y4EOHOro  Kypcak
KOHIly 00yueHusi B 7 KJjacce:

Yuciaa u BbIYUCICHUS

BrInonHsTh, coueTasi yCTHbIE U MUChbMEHHBIE TPUEMBI, apU(PMETUIECKUE IEHCTBUS
C palMOHAIIBHBIMU YU CJIAMHU.

Haxonuth 3HaueHUs1 YUCIOBBIX BBIPAXKEHUH, TPUMEHSITh Pa3HOOOpa3HbIE CIIOCOObI
¥ PUEMBI BBIYUCIICHHS 3HAYCHUH APOOHBIX BBIPAKECHUH, COMNEPKAIINX OOBIKHOBEHHBIC
U JECATHYHBIC IPOOH.

[Tepexoauts oT omHOW (OPMBI 3amUCH Yucen K Apyrod (TIpeoOpa3oBBIBATH
JECATUYHYIO Ap0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSTHUHYIO, B YAaCTHOCTH
B OCCKOHEUYHYIO JICCITHYHYIO TPOOB).

CpaBHUBATH U YNIOPSAIOYUBATH PALlMOHAIIBHBIC YHCIIA.

OKpyIJIsTh Yncna.

BpINONMHATE NPUKMAKY M OLEHKY pe3yJbTaTa BBIYMCICHUW, OLEHKY 3HAYEHUU
YHCJIOBBIX BBIPAXKCHUU. DBBITONHATH JEUCTBHS CO CTENEHSMH C HAaTypaJlbHBIMU
ITOKA3aTEIISIMH.

[IpuMeHATh NPU3HAKKA [IEIIMMOCTH, PAa3J0KEHWE HAa MHOMKHUTEIN HATYpPAIbHBIX
quced.
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Pemath npakTHKO-OpUCHTHPOBAHHBIEC 33129, CBI3aHHBIC C OTHOIICHUEM BEIIMYHH,
IPOIOPITUOHAILHOCTEIO  BEJIMYHH, TPOICHTAMH, WHTEPIPETUPOBATH PE3yJIbTaThl
peIIeHus 3a/1a4 ¢ YIETOM OrpaHUYCHHM, CBSI3aHHBIX CO CBOMCTBAMM PacCMaTPHBACMBIX
00BEKTOB.

AnaredOpanveckue BbIpasKeHUsA

Hcnonb3oBaTh anreOpanyeckylo TEPMUHOJIOTHI0O M CHUMBOJIMKY, MPUMEHSTH €&
B IIPOIIECCE OCBOEHUSI YUEOHOT0 MaTepuaa.

Haxogute 3HaueHuss OyKBEHHBIX BBIPOKCHUN TMPU 3aJaHHBIX 3HAUYCHUSX
MIEPEMEHHBIX.

Brimonuare npeoOpa3oBaHus 1€JIOTO BBIPAKEHHST B MHOTOYJICH MPUBEACHUEM
MOIOOHBIX CJIAra€MbIX, PACKPHITHEM CKOOOK.

BpInonHAT yMHOKEHHE OAHOWIEHA HA MHOTOWIEH U MHOTOYJIEHA HA MHOTOYJIEH,
MPUMEHSATH (HOPMYJIIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCyIIECTBIAT PA3JIOKEHUE MHOTOYJICHOB HA MHOXKHUTEIIN C MIOMOIIBIO BEIHECEHUS
3a CKOOKM OOIIEro MHOXKUTEJIS,, TPYNIUPOBKHU ClIaraeMblX, MPUMEHEHHS (HOopMyI
COKpAILLIEHHOI'O YMHOXEHUS.

[IpumensTe mpeoOpa3oBaHUsI MHOTOWICHOB [JISi PELICHUS] Pa3IMYHBIX 3a7adyu3
MaTeMaTUKH, CMEXKHBIX IMPEIMETOB, U3 PEATIbHON MTPAKTHUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHENM C HATYPAIBHBIMU  ITOKA3aTEISAMM IS
npeoOpa3oBaHUs BEIPAKCHUH.

YpaBHeHNs U HEPABEHCTBA

Pematp nuHelHbIE ypaBHEHUS C OJHOM IIEPEMEHHOM, IIPUMEHSS ITpaBUIia epexoaa
OT MCXOJHOIO YpPaBHEHHUs K PaBHOCWIBHOMY eMy. IIpoBepsTb, sBIAETCS JIM YUCIO
KOpPHEM YpaBHEHUS.

[Ipumensaty rpaduyueckre METOAbI MPU PEHICHUH JUHEHHBIX YpaBHEHUHW M MX
CUCTEM.

[TonGupath mpuMepsl ap YUCE, SABISIOIUXCS PEIIEHUEM JIMHEHHOTO ypaBHEHUs
C IBYMSI [IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IJIOCKOCTH TpaUK JIMHEHHOTO YpaBHEHHUS C ABYMS
NePEMEHHBIMHU, MOJIb3YSACh IPAPUKOM, MPUBOIUTH IPUMEPHI PEILICHUS YPABHEHUS.

Pemrars cucTeMpl IByX JINHEMHBIX YPaBHEHHH C IBYMsI IEPEMEHHBIMU, B TOM YHCIIE
rpadudecku.

CocTaBnsaTe U pemiaTh JUHEMHOE YPABHEHUE WIIM CHCTEMY JIMHEMHBIX YpaBHEHUU
[0 YCJIOBHUIO 3aJayd, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadyu
IIOJIy4YE€HHBIN pe3yJIbTaT.

DyHKIMHA

N300paxaTh Ha KOOPAMHATHOM HPSIMOM TOYKH, COOTBETCTBYIOILKE 3aJaHHBIM
KOOpAMHATaM, Jy4d, OTPE3KH, HHTEpBajbl, 3alHiCbIBATh YHCIOBBIE MPOMEXKYTKU Ha
aJIre0panvyeckoM s3bIKeE.

OTmeuaTh B KOOPAMHATHON MJIIOCKOCTH TOYKHU O 33JJaHHBIM KOOPJAWHATaM, CTPOUTH
rpaduxu nuHeHbIX QyHKIMiA. CTpouth rpaduk QyHKIMH y = |xX|.
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OnuceiBaTh ¢ MOMOIIBIO (PYHKIIMI W3BECTHBIE 3aBUCUMOCTU MEXY BEIUYMHAMHU:
CKOpPOCTb, BpEMs, PacCTOSHHUE, I[€Ha, KOJIWYECTBO, CTOMMOCTh, MPOU3BOAUTEIHLHOCTD,
BpeMmsi, 00bEM paboTHI.

Haxoauts 3HaueHue pyHKIMU IO 3HAYEHUIO €€ apTyMEeHTa.

[lonnmats rpaduueckuii cmoco0 TMpeAcTaBIeHUS W aHaidu3a HWHGOpPMALUH,
U3BJIEKATh U MHTEPIPETUPOBATh MH(OPMALNIO U3 TpaUKOB pEaJbHBIX MPOLECCOB U
3aBUCHMOCTEM.

[IpenMeTHBIE peE3yIbTATBl OCBOCHHS NPOTpaMMbI y4eOHOTO Kypca K KOHILY
oOyueHus B 8 kiacce:

Yucaa v BbIYUCTICHUS

Hcnonb30BaTh HadalIbHBIE MPEICTABICHUS O MHOYKECTBE JACHUCTBUTEIIBHBIX YUCEI
JUIsSi CPABHEHUS, OKPYIJICHHS W BBIYMCICHUM, U300pakaTh JACHCTBUTENIbHBIC YHCIIA
TOYKaMHU Ha KOOPAMHATHOM IIPSMOM.

[IpuMeHATh TOHSTHE apU(PMETUYECKOTO KBaJIpaTHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHHU, HCIOJB3YsS IMPU HEOOXOJUMOCTH KaJIbKYJISATOp, BBIMOJIHATH
npeoOpa3oBaHus BBIPAKEHUM, COJIepKAIUX KBaJIpaTHbIE KOPHU, MCIIOIB3Ysl CBOMCTBA
KOpHEH.

Ncnonb3oBaTh 3amucu OOJIBIIUX U MAJIBIX YUCEIN C TOMOIIBIO IECATUYHBIX ApOoOei
u creneneit uncna 10.

AJiredpanyeckue BbIPaKeHHS

[IpuMeHATh MOHATUE CTENEHU C LEIbIM [TOKa3aTEeNEM, BBIIOJIHITH MPEe0Opa30BaHUs
BBIPAXXEHUH, COAEPKAILIMX CTEIIEHH C LEJBbIM [IOKA3aTENIEM.

BbINONMHATE  TOXKAECTBEHHbIE MpPEoOpa3oBaHMsl  palMOHAIbHBIX  BBIPAXKEHUHN
Ha OCHOBE IMPaBUJI ICUCTBUI Ha/l MHOTOWICHAMH U aJIreOpanyecKUMH IPOOSIMH.

PacknanpiBaTh KBagpaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[IpumensTh TpeoOpa3OBaHUs BBIPAKEHUN [UIsl pPEIIEHUS pa3IUYHbIX 3a]ad
13 MaTEMAaTHKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHON NTPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewlare JMHENMHBIE, KBaJpaTHBIE YPABHEHHsS M PALMOHAIBHBIE YPaBHEHMS,
CBOISILIMECS K HUM, CHCTEMBI IByX YPAaBHEHUH C ABYMS IEPEMEHHBIMHU.

[IpoBoauTE MPOCTENIINE UCCIIENOBAHNUS YPABHEHUM U CUCTEM YPaBHECHUH, B TOM
qHuclie C MpUMEHEHHEeM TIpaduyecKux MpencTaBieHuil (ycTaHaBIMBaTh, HWMEET JIU
ypaBHEHUE WJIA CUCTEMA YPABHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U TIpoYee).

[lepexoauTh OT cIOBECHON (OPMYIUPOBKHU 3a/layu K €€ airedpandeckor MOJEIH
C IIOMOLIBIO COCTAaBJICHHUsS YPABHEHMS WM CUCTEMBl YPaBHEHWH, HWHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M [OJyYECHHBIN PE3yJIbTaT.

IIprMeHATE CBOWCTBA YUCIOBBIX HEPABEHCTB I CPABHEHHUs, OLICHKH, pellaTh
JMHEHHBIE HEPABEHCTBA C OJHOW MEPEMEHHOW W WX CUCTEMBI, J1aBaTh TIpadUuecKyro
WJUTFOCTPALIMIO0 MHOXKECTBA PELICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKIUU

[lonnmMath M UCHOJB30BaTh (PYHKIMOHAIBHBIE MOHATHS U A3BIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAYCHHUS), ONPEACNATh 3HaueHuEe (YHKIUU TO0 3HAYCHUIO
apryMEHTa, OIIpPEeAEIsATh CBOMCTBA (PyHKUMHU 1O €€ TpaduKy.

CtpouTts rpaduku dJ1eMeHTapHbIX QYHKIUI BUIA:

y=_,y=x%y=x3y= Vi, y = |x|, onuceiBaTh CBOWCTBA YNCIOBON (PYHKIIMH
X

1o e€ rpauky.

[IpenMeTHBIE peE3yIbTATBl OCBOCHHS NPOTpaMMbI y4eOHOTO Kypca K KOHILY
oOyueHus B 9 kiacce:

YucJa ¥ BbIYHCTECHUA

CpaBHMBATH U YIIOPSIAOUYNBATH PAITMOHATIBHBIE U UPPAIlMOHAJIBHBIC YKCIIA.

Breimonuars apudmernueckue NEUCTBUS C paIlMOHAIBHBIMU YHCIIAMH, COYETast
YCTHBIE W TIMCBbMEHHBIE TPHUEMBI, BBINOJHATH BBIUHCIECHUS C HWPPAUUOHAIBHBIMU
YHUCJIaMH.

HaxoguThs 3Ha4YeHUsS CTENEHEW C LEJBIMUA IMOKA3aTEesIMU M KOPHEH, BBIYUCIATH
3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyryiaTh  JI€MCTBUTEIbHBIC 4YHWCJA, BBIIOJHATH IPUKUIKY  pe3yJibTaTa
BBIUHCIICHUI, OLICHKY YMCIIOBBIX BBIPAKECHUH.

YpaBHeHNS U HEPABEHCTBA

Pemlare nuHelHBIE M KBaJpaTHBIE YPAaBHEHUS, YPAaBHEHUsS, CBOISALIMECS K HUM,
npocTeiiime ApoOHO-paMOHaIbHbIE YPaBHEHHUS.

Pemrars cucteMpl 1ByX JTMHEHHBIX YPABHEHUH C IBYMs MIEPEMEHHBIMU U CHCTEMBI
JIBYX YPAaBHEHHM, B KOTOPBIX OJTHO YPABHEHUE HE SIBIACTCS JIMHEMHBIM.

Pematp TeKCTOBBbIE 3a1auu alreOpandeckuM CIIOCOOOM € MOMOIIBKD COCTaBIIECHMS
YPaBHEHMS UM CUCTEMBI JBYX YPABHEHUH C JBYMs [IEPEMEHHBIMH.

[IpoBoauTe mpoCTENIINE UCCIECNOBAaHNs YPABHEHUNW U CUCTEM YPAaBHEHUH, B TOM
yycie ¢ NpUMEHEHHEM TrpadUuyecKux NpeacTaBlieHuid (yCTaHaBIMBATh, HMEET JIU
YpaBHEHUE WIIA CUCTEMA YPABHEHUH PEILICHUs, €CII UMEET, TO CKOJIbKO, U TIPOYEe).

Pemats nuHeliHble HEpAaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA, N300pakaTh pelIeHHe
HEPABEHCTB Ha YMCIIOBOU MPSMOM, 3alUCHIBATH PEIIECHUE C IIOMOIIBI0 CUMBOJIOB.

Pemare cucremsl JIMHEWMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOLIUE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PELICHHE CUCTEMbl HEPABEHCTB Ha YHUCIOBOM
IIPSIMOM, 3aIIMCHIBaTh PELLICHUE C IIOMOILBI CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEIICHUH PA3IMYHbBIX 3a1a4.

DyHKIUU
Pacrio3naBaTte (QyHKIMM W3y4YeHHBIX BHIOB. Iloka3piBaTh CXeMaTHUECKU
pacrojoXeHue Ha KOOPAMHATHOM IJIOCKOCTH TpadukoB (yHKUMN BUma: Yy = KX,

y=#x+b, y= f, y=ax2+bx+c, y= x3, y= X y=|x| B 3aBucumoctn

X
OT 3HaYeHUN KO3 (PUIIMEHTOB, ONMUCHIBATH CBOMCTBA (PYHKIUH.
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Ctpouth W uU300pakaTh CXEMAaTUYECKH TpauKu KBaJpaTUYHBIX (DYHKIUH,
OIKCHIBaTh CBOWCTBA KBAIPATUUHBIX (DYHKIIUI 110 UX TpaduKaM.

Pacrio3naBaTh KBagpaTW4YHYI0 (QYHKIHIO TO (opMylie, MPUBOAUTH TMPUMEPHI
KBaJIpAaTUYHBIX (PYHKIIMHI U3 peaNbHOM KU3HH, (PU3UKU, TEOMETPHUH.

YucaoBble MOCJIeI0BATEIbHOCTH U MPOTPecCuu

Pacro3naBath apu()METHIECKYIO U TEOMETPHUYCCKYIO MPOTPECCHH TPU Pa3HbIX
crioco0ax 3aJaHusl.

BEINOTHATE BREIYUCIICHUS C UCIIOIb30BaHKEM (OPMYJI N-T0 YcHa apru(PpMETHUCSCKOM
U T€OMETPUYCCKOM MPOrpecCrii, CYMMBI IIEPBHIX N UICHOB.

M300pakaTh YWICHBI OCIEAOBATCIIBHOCTH TOYKAMH Ha KOOPIMHATHOM INTOCKOCTH.

Pemate 3amaun, CBA3aHHBIE C YHCIOBBIMH IIOCJIENOBATEILHOCTSIMM, B TOM YHCIIE
3aJ1a4y U3 PeaIbHOM KU3HHU (C UCIOIb30BaHUEM KaJIbKYISATOPa, ITU(POBBIX TEXHOJIOTHI).

46



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanmenoBanue paznena |KonnuecTBo OcHOBHOE OcCHOBHBIE BUJIBI IEITEIHOCTH 00yYarOIINXCs
(TembI) Kypca 4acoB COZIEpKaHUE
Yucna 1 BBIYUCIICHUS. 25 [lonsatne CucreMaTu3upoBaTh U 000ramiaTb 3HAHUSA
PannoHaneHbIe yncia paloHaNbHOIO YUCHA. | 00 OOBIKHOBEHHBIX U JIECATUYHBIX APOOSX.
Apudmernueckue CpaBHMBATH U YNOPSII0YMBATH JAPO0H, MPe0oOpPa30BHIBAS
JNEUCTBHUS IpU HEOOXOJUMOCTHU JECSITUUHBIE IPOOU B OOBIKHOBEHHBIE,

C pallMOHAIBHBIMU
yucinamu. CpaBHEHHUE,
YIIOPSIAOYMBAHUE
PalMOHAIBHBIX YUCEIL.
CreneHn

C HaTypaJIbHBIM
IIOKa3aTeJeM.
Penienne oCHOBHBIX
3a/1a4 Ha JIpooH,
MIPOLICHTHI

W3 pealbHON
MIPAKTHKH.

IIpu3Haku genuMocTy,
Pa3oKeHUs

Ha MHOKUTEIN
HATYpaJIbHBIX YUCET.

OOBIKHOBEHHBIE B IECATHYHBIE, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOb.

IIpuMeHATH pa3HOOOpa3HbIe CIIOCO0bI U NPUEMBI
BbIYMCJICHUS 3HAYEHU I JPOOHBIX BhIPAKEHHH,
coziepKammx 0ObIKHOBEHHBIE U JIECATUYHBIC JPOOU:
3aMEHSTh IPU HEOOXOAUMOCTHU AECATUUHYIO IPOOb
OOBIKHOBEHHON U OOBIKHOBEHHYIO AECATUYHON, TPUBOIUTD
BBIpakeHue K (hopme, Hanbosiee y100HOM 1151 BEIYMCIICHUH,
npeoOpa3oBbIBaTh APOOHBIEC BEIPAXKEHUSI HA YMHOKEHHUE U
JIeJIEHUE IECATUYHBIX IpoOel K NeWCTBUSAM C IIEJIBIMU
YUCIIAMH.

IIpuBOAUTH YHCI0BbIEe U O0YyKBEHHbIE IPUMeEPBI CTEICHU
C HaTYpaJbHBIM IMOKa3aTeIeM, OOBSICHSIS 3HAUCHHUSI
OCHOBaHMS CTENEHU U MOKa3aTelsl CTENeH!, HAXOAUTh
3HAYCHUS CTETICHEH BUaa a” (a — mo00e paluoHaIBHOE
YUCJI0, 1 — HATYPAIBHOE YHUCJIO).
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PeanbHble
3aBucUMOCTH. [Ipsmas
1 oOpaTHas
MPONOPLUOHAIBHOCTH

IoHuMAaTBL CMBICH 3aITUCH OOJIBIITUX YUCEN C TOMOIIBIO
JECATUYHBIX Apo0Oei u creneneit yucia 10, npuMeHATh UX
B PEAJIbHBIX CUTYalLIHSsIX.

IIpuMeHATH NIPU3HAKY IETUMOCTH, PA3JIOKEHUS HA
MHOUTEN HATypalbHbIX YUCEIL.

Pemats 3a1a4u Ha 4YacCTH, IPOLICHTHI, TPOTIOPIINH,

Ha HaXOXkJIeHHE IpoOu (MPOIEeHTa) OT BETUYUHBI U
BEJIMYMHBI 10 €€ ApoOu (TIPOLIEHTY), ApoOu (MPOLIEHTA),
KOTOPBIM COCTABJISIET OJIHA BEJIMYHUHA OT JIPYTOM.
IIpuBOoAUTH, pa30UPaTh, OLIEHUBATH PA3JINYHBIE PEILICHMUS,
3allMCH PEUICHU TEKCTOBBIX 3a]1a4.

Pacno3HaBaTh u 00BSICHATH, OIUPASCh HA ONPEACIICHUS,
PSIMO TTPOTIOPIIMOHATIBHBIEC U 0OPATHO MPOMOPIIMOHATBHBIC
3aBUCHUMOCTH MEXIY BEJIMYMHAMU; NPUBOAUTH MPUMeEPHI
ATUX 3aBUCUMOCTEHN U3 peaqbHOr0 MUPA, U3 IPYTUX YUEOHBIX
pEAMETOB.

PemiaTh npakTHUKO-OPUEHTUPOBAHHBIE 33]]a4H HA IPOOH,
MPOLICHTHI, PSIMYIO U 00paTHYIO MPOTOPIIMOHAIIBHOCTH,
MPONOPLUH

AnreOpanyeckue
BBIPKEHUS

27

bykBeHHbIE
BBIPAXKECHU.
IIepemenHbIE.
Jomyctumeble
3HA4YECHUS
[IEPEMEHHBIX.
DOopMyJIbI.

OgBaanerb areOpanyeckor TEPMUHOJIOTHEN U CUMBOJIMKOM,
NPUMEHSITh €€ B IIPOIIeCCe OCBOCHUS yUeOHOTO MaTepHaa.
HaxoauTs 3HaueHns OYKBEHHBIX BRIPAKCHUM MTPH 3aJaHHBIX
3HAYEHUSAX OYKB; BBIMOJHATH BEIYUCICHUS IO (hOpMYyJIaM.
BoInosHAThL TpeoOpa3oBaHus 1EJIOT0 BhIPAKECHUS

B MHOTOWIEH MPUBEJICHUEM IMOJOOHBIX CIaraeMbIX,
pPacKphITHEM CKOOOK. BBINOIHATH YMHOXKXEHUE OTHOUJICHA
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[IpeobpazoBanue
OYKBEHHBIX
BBIPAKCHUH,
PacKphITHE CKOOOK U
pUBeICHUE

HOI[06HI>IX cJlaraCMbIX.

CBolCTBa CTEICHU
C HAaTypaJIbHbIM
MOKa3aTeJIeM.
MHoro4jeHsbl.
Cnoxenue,
BBIYHUTAHHE,
YMHOXCHHUE
MHOTOYJICHOB.
DopMyIIbl
COKpAILIEHHOTO
YMHOXKECHUS.
Paznoxxenue
MHOTOYJICHOB
Ha MHO>KUTEIN

Ha MHOTOYJIEH ¥ MHOTO4JIEHA HA MHOTOYJIEH, IPUMEHATh
(dopMyIbl KBaZpaTa CyMMBI U KBaJipaTa pa3HOCTH.
OcyecTBJIATH PA3JI0’KEHNE MHOTOWICHOB HA MHOXUTENH
MyTEM BBIHECEHHS 32 CKOOKH OOIIEro MHOXKHUTEIA,
npUMeHeHHus: (OPMYJIbI pa3HOCTH KBAJPaToB, popmy
COKpAIEHHOI'O0 YMHOKECHHUS.

IIpumeHsATH MpeoOpa30BaHNE MHOTOYJIEHOB JJIs1 PEILICHHUS
Pa3IMYHBIX 3a]1a4 U3 MATEMATUKH, CMEKHBIX IIPEIMETOB,
U3 pEaJbHOM MPAKTUKH.

3HAKOMUTHCS C MCTOPHEN Pa3BUTHS MaTEMaTUKN

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHue, IpaBuia
npeodpa3oBaHUs
ypaBHEHUS,
PABHOCHJIBHOCTD
YPaBHECHUU.
JIuneiliHoe ypaBHEHME

Pemiare nuHeliHOE ypaBHEHUE C OJHOM IIEPEMEHHON,
NPUMEeHsAS MPAaBWJIA IEPEX01Aa OT UCXOJAHOTO YPAaBHEHHUS

K PaBHOCHJILHOMY eMy OoJee npocroro suza. Iposepsits,
ABJIAETCS JIU KOHKPETHOE YUCIIO KOPHEM YPaBHEHHUS.
IHoadupaTs npuMepsbI Nap YUCEN, ABIIIOIINXCS PELICHUEM
JIMHEWHOTI'0 YPaBHEHUs C IBYMs IEPEMEHHBIMU.
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C OJTHOM NEPEMEHHOM,
PEILICHUE TUHEUHBIX
ypaBHEHUU. Pelienue
3a/1a4 C MOMOUIBIO
YPaBHECHUM.
JIunenHoe ypaBHEeHUE
C ABYMs
IIEPEMEHHBIMU U €r0
rpaduxk. Cucrema 1Byx
JIMHEWHBIX YPaBHEHUN
C ABYMs
MIEPEMEHHBIMU

CTpouThb B KOOPAUHATHOU MJIOCKOCTH rpaduK JTMHEHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMU; MOIB3YSCh FPAPUKOM,
NPUBOAMTH IPUMEPbI PEMICHUST YPABHEHUSL.

HaxoauThb penieHue CUCTEMbI ABYX JUHEHHBIX YPABHEHUMN
C IBYMSI IEPEMEHHBIMU.

CocraBJisATh U pemiaTh YPABHCHUE WUITA CUCTEMY
YPaBHEHHUM 110 YCIOBUIO 33/1a4U, HHTEPIIPETUPOBATH

B COOTBETCTBUHU C KOHTEKCTOM 3a]1a4 MMOJTYYEHHBIN
pe3ybTar

KoopnuHatel u rpaduxu.
OyHKIMH

24

Koopaunara Touku
Ha npssMoint. Yuciosbie
MIPOMEKYTKHU.
Paccrosiane mexay
JBYMsI TOUKaMU
KOOPAMHATHOMN
MPSMOH.
IIpsimoyrosibHas
CHUCTEMA KOOPAUHAT
Ha IUIOCKOCTH.
[Tpumeps rpadukoB,
3aJJaHHBIX
dbopmynamu.

HN300paxkaTh Ha KOOPAWMHATHON NIPSAMOM TOYKH,
COOTBETCTBYIOIIME 33JaHHBIM KOOPIMHATAM, JTy4YH, OTPE3KH,
WHTEPBAJIbL; 3aMUCHIBATh UX HA aJIT€OPAnYECKOM SI3BIKE.
OTMeuyaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH TIO
3aJIaHHBIM KOOpAWHATaM; CTPOUTH TpadUKH HECIIOKHBIX
3aBHCHMOCTEH, 3aJaHHBIX (JOPMYITIaMH, B TOM YHCTIE

C TIOMOIIIBIO ITU(DPOBHIX JTAOOPATOPHUIA.

I[IpumMeHsATH, H3y4YaTh MPEUMYILIECTBA,
HHTEPHPETHPOBATH IPAPUIECCKUI CIIOCOO MTPEICTABICHUS
W aHaJIM3a pa3HOOOPa3HOM KU3HEHHON HH(POPMAIIHH.
OcBauBaTth noHaTHE QYHKIIMH, OBJIA/ICBAThH
(GyHKIIMOHATBFHOW TEPMUHOJIOTHEH.

Pacno3naBarp nuHeinyto Qynkuuoo y =kx + b,
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Urenue rpadukoB
peagbHBIX
3aBUCUMOCTEM.
[Tonsarue GpyHKIMH.
['paduk GpyHKIINUH.
CpoiicTBa QyHKIUH.
Jluneiinas QyHkIus.

ONMCHIBATH €€ CBOKCTBA B 3aBUCHMOCTH OT 3HAYECHUHN
koa(ureHToB k u b.

Crpoutb rpaduku TMHEHHON QYHKINH, QYHKIUU Y =| X |.
Hcnoan3oBats HU(pPOBLIE PeCyPChl LI TIOCTPOCHUS
rpadukoB QYHKIWN U U3yUEHUSI UX CBOICTB.

[IpuBOINTH MPUMEPHI JIMHENHBIX 3aBUCUMOCTEN B PEAIBHBIX
IIPOLIECCaX U SIBICHUAX

[TocTpoenue rpaduka
JUHENHOW QYyHKIUY.
['padux byHKIIMN
y=|x|
[ToBTOpEeHue 1 0000IIIEHNE 6 IToBTOpEHUE BpiOupaTh, NPUMEHATH OLIEHUBATH CIIOCO0bI CPAaBHEHHUS
OCHOBHBIX IIOHATUI YKCEeJl, BBIYUCICHUI, TpeoOpa30BaHUid BBIPAXKEHHUI,
Y METOJIOB Kypca pElIeHs] ypaBHEHUH.
7 kiacca, 000011IeH e OcyumecTBJISATH CAMOKOHTPOJIb BHITIOJIHIEMbIX IEUCTBHUI U
3HaHUU CaMOMPOBEPKY pe3yJibTaTa BHIYMCICHHUM, TPeoOpa30BaHUi,
ITOCTPOCHHUM.
Pematp 3a1aum u3 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHMA [T PELICHU 3a/1a4 U3 APYyTHUX
MPEMETOB.
PemaTe TeKCTOBBIC 32/1a4H, CPABHUBATH, BEIOUPATH
CIoCco0bI peIICHUA 3a/1a4n
OBIIEE KOJIMYECTBO 102
YACOB IIO I[TPOI'PAMME
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8 KUIIACC

KBaapartHbie KopHU

u3 yncia. [Tonstue
00 UppalMoOHATILHOM
yuciae. JlecsaTuaHbie
MPUOJIMIKEHUS
HUPpAMOHATBLHBIX
quCell.
JIeiCTBUTEIbHBIC
yucia. CpaBHeHue
JNIEUCTBUTEIBHBIX
YuCell.

YpaBHeHue BUAa

x* = a.

CaolicTBa
apupMeTHIeCKIX

KBaJIpaTHBIX KOPHEM.

[IpeoOpazoBanue
YHCIIOBBIX
BBIPAKECHUU,
COJIEPIKaIITIX
KBaJIpaTHBIC KOPHU

HanmenoBanue pasaena  |KoaumdecTso OcHOBHOE OcCHOBHBIE BU/IBI IEATEIBHOCTH 00YYarOIIUXCs
(TembI) Kypca 4acoB coJiepKaHue
Yucna 1 BBIYUCIICHUS. 15 KBazpaTHbIil KOpEHb DopMyTHPOBATH OIpee/IeHUue KBaIPaTHOTO KOPHS

U3 9Kuciia, apuhMeTUYECKOro KBaJAPATHOTO KOPHSI.
IIpuMeHsITh ONEpaAMIO U3BJICUECHHS KBAIPATHOTO KOPHS
U3 YKCIIa, HCHOJIb3YS IPU HEOOXOAUMOCTH KAJIbKYJISTOP.
OueHuBaTh KBaJpaTHbIE KOPHU LEIBIMU YHCIAMHU U
JNECATUYHBIMU JIPOOSIMHU.

CpaBHHBATH U YIOPSII0YUBATH PALIUOHAIBHBIE U
VppalUOHAIBHBIC YUCIIA, 3aIIMCAHHBIE C IIOMOILBIO
KBaJpaTHBIX KOPHEU.

HMccaenoBarhb ypaBHEHHUE X° = d, HAXOAUTH TOYHBIE U
npubIMKEHHBIE KOpHU TIpu a > 0.

HccaenoBarh ¢BOKMCTBA KBaAPAaTHBIX KOPHEW, IPOBOS
YUCJIOBBIE SKCIIEPUMEHTHI C UCIIOJIb30BAHUEM KaJIbKYJISTOPA
(koMIIbIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHIECKUX KBAIPATHBIX
KOpHEH; IPUMEHSTh UX JIsl IPeoOpa30oBaHuUs BEIPAKECHUI.
BoInoJHATH NPpeo0pa30BaHUs BBIPAKECHUI, COJEpKAIINX
KBaJIpaTHbIC KOPHU. BeIpaxarh nepeMeHHbIE

U3 TEOMETPUIECKUX B PU3NUECKUX HOpMYI.

BbI4ucIsATh 3HAYEHMS BBIPAKEHNM, COJICPIKAITUX
KBaJIpaTHbIE KOPHU, UCTIONB3YS ITPU HEOOXOIUMOCTH
KQJIbKYJIATOP.
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Hcnoan3oBarhb B X0A€ pCIICHHUA 3aaa4 3JICMCHTAPHBIC
IMpCaACTABJICHUS, CBA3AHHBIC C HpI/I6J'II/I}KéHHLIMI/I 3HAa4YCHUAMMU
BCJINYHH.

3HAKOMUTBLCSH C HCTOpI/Ieﬁ Pa3BUTHA MATCMATHUKU

Yuiciia U BEIYUCIICHUS.

CrereHsb C HEIbIM

DopMyJTHPOBATH ONpeieIeHUe CTEIICHU C LIEJIbIM

Crenensp ¢ Henpm ITOKA3aTEIIEM. IIOKA3aTEIIEM.
[10Ka3aTeIeM CrannaprtHas 3anuch IIpeacraBiasaATh 3anMCh OONBIIMX U MAJIBIX YUCEN
qucIa. B CTaHJapTHOM Bujie. CpaBHMBATB YUCJIA U BEJIMYHHBI,
Pa3mepsl 00bEKTOB 3alMCaHHbIE C UCIIOIb30BaHueM cteneHu 10.
OKPY’KAIOIIETO MHUPA Hcnoab3oBaTh 3alIUCh YUCE B CTAHAAPTHOM BHJIE
(OT BIIEMEHTapHBIX JUTSL BBIPAQXKEHUS pa3MEPOB OOBEKTOB, NITUTEIHHOCTH
YaCTHUIL IIPOLIECCOB B OKPYKAIOIIEM MUPE.
J10 KOCMUYECKUX DopMyJTHPOBATh, 3alIUCHIBATH B CHMBOJINYECKOH (popme
0OBEKTOB), Y WTIOCTPUPOBATH PUMEPAaMM CBOMCTBA CTENIEHU
JUTATEIIBHOCTD C LEJIBIM IOKA3aTEeJIEM.
IIPOLIECCOB IIpuMeHATH CBOMCTBA CTENEHU JIJIsl IPeoOpa3oBaHus
B OKPYJKAIOIIEM MHpPE. | BBIPAXXECHUH, COAECPXKALIUX CTEIICHU C LIEJIbIM [IOKA3aTEIIEM.
CBolicTBa CTEIEHU BbInoJHATH JelCTBUSA C YHCIaMH, 3alTMCaHHBIMU
C LIEJIBIM [TOKA3aTeNIeM | B CTaHAAPTHOM BHE (YMHOXEHUE, JIeJICHUEe, BO3BEICHUE
B CTCIICHB)
AnreOpandeckue KBanparusiii Pacno3HaBaTh KBaJIpAaTHBIN TPEXUJICH, YCTAHABIINBATD
BbIpakeHUs. KBasipaTHbIii TPEXUJICH. BO3MOKHOCTb €T0 Pa30KEeHUsI HA MHOKUTEIIH.
TPEXUIEH Paznoxenne PackiaabiBaTh HAa MHOKUTEH KBAAPATHBINA TPEXUIEH
KBaJpaTHOTO C HEOTPHULIATEIbHBIM JUCKPUMUHAHTOM
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TpEXUICHA
Ha MHOXXUTEIN

AnreOpandeckue
BBIPKCHUSI.
Anrebpandeckast 1poob

15

Aunrebpanyeckast
npoOb. JlomycTumMele
3HAYCHUS
MIEPEMEHHBIX,
BXOJISIINX

B aJire0panvecKkue
BBIPKEHUS.
OCHOBHOE CBOWMCTBO
anredpanyecKon
npobu. CokpailleHue
JTpOOei.

Cnoxenue,
BEIYMTAHWE,
YMHOKCHHE U JICTICHUE
anreOpandecKux
JpOOeid.
[IpeoGpazoBanue
BBIPAKECHUN,
coJiepyKaIInux
anredpandecKue
JIpoou

3anuceiBaTh anreOpanveckue BeipaxkeHus. Haxoaurs
00JacTh onpeAesieHUs palliOHATILHOTO BHIPAYKEHUSI.
BBINOJIHATH YHCIIOBBIE IOJCTAHOBKH U BBIYMCJIATH
3HaYeHHUe JpOoOH, B TOM YHCIIE C TOMOUIBIO KaIbKYJIATOPA.
DopMyJIMpPOBaTHh OCHOBHOE CBOMCTBO aJIreOpanyecKon
IpoOu 1 MPUMEHATH €ro ISl TpeoOpa3oBaHusl IpoOeil.
BbInoJaHATH AeiicTBUA ¢ anredpanyeckuMu ApoOsMH.
[IpuMeHnsaTh npeoOpa3oBaHMs BRIPAXKEHUMN JJI PEIICHUS
3ana4y. Beipamxarh nepemennbie u3 Gopmy (HU3NIECKUX,
r€OMETPUYECKUX, OMUCHIBAIOIINX OBITOBBIE CUTYaIUN)
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YpaBHEHUS U HEPABEHCTBA.
KBagpaTHbie ypaBHEHUS

15

KBanparnoe
ypaBHeHue. HenosHoe
KBaJIpaTHOE
ypaBHeHue. opmyiia
KOpPHEH KBaJIpaTHOTO
ypaBHeHUs. Teopema
Buera.

Pemenue ypaBHeHUN,
CBOJISILIIAXCS

K KBaJIpaTHBIM.
[IpocTeiitue apoOHO-
palMoHaIbHbIC
ypaBHEHHS.

Pemenne TeKCTOBBIX
3a7a4 C TOMOILBIO
KBaJIpaTHBIX
YpaBHEHUI

Pacno3HaBaTh KBaJIpaTHBIEC YPABHEHUS.

3anuceiBaTh (POPMYJTy KOpPHEN KBAJAPATHOIO YPABHEHUS;
pelaTh KBa/IpaTHbIe YPABHEHUS — TIOJIHBIC U HEIOJIHBIE.
IIpoBoauTs Mpocreiiniue Mccae 0BaHUS KBAPATHBIX
YPaBHCHUU.

PemiaTh ypaBHeHUsl, CBOASIIMECS K KBAJIPATHBIM,

C TOMOIIIBIO MPEe0OPa30BaAHMI U 3aMEHOUM TIEPEMEHHOM.
Ha0JropaTh 1 aHATM3MPOBATH CBSI3b MEXY KOPHIMH U
ko3¢ puIIIEeHTaMU KBaJIpaTHOTO YPABHEHHS.
dopmyampoBath TeopeMy Buera, a Takxe oOpaTHYIO -
TEOpEMY, IPUMEHATH 3TH TEOPEMBI JIJISl pEILECHUS

3a/ay.

Pemath TeKkcTOBBIE 321a4UH aNTeOpanyecKUM CIIOCOOOM:
NEPEXOAUTH OT CIOBECHOU (POPMYIMPOBKH YCIOBHS 3aa4H
K aJireOpandeckoi MoJIeH MyTEM COCTaBIICHUS YpaBHEHMUS,
peniaTh COCTaBIIEHHOE YPABHEHHE; HHTEPIIPETUPOBATH
pe3yibTar.

3HAKOMMTBCS C HCTOPHeEH pa3BUTHS anreOpbl

YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHHI

13

JInnenHoe ypaBHeHUE
C ABYMsl
MIEPEMEHHBIMU, €T0
rpaduk, mpuMepbl
pELICHUs] YPAaBHEHU
B LICJIBIX YUCJIAX.
Pemenune cucreM aByx
JIMHEWHBIX YPABHEHUU

Pacno3HaBaTh JIMHEHHbBIE YPABHEHHUS C IByMS
IIEPEMEHHBIMM.

CtpouTh rpadyiky TMHEWHBIX YPABHEHUM, B TOM YUCIIE
HUCNOJIb3YH HM(POBBIE PeCypPCHI.

Pa3ziiuuarth napanienbHbIe U IEPECEKAIOIINECS TPAMBIE
110 UX YPABHEHUSIM.

Pemarh cucTembl ABYX JTMHEHHBIX YPABHEHUN C IBYMS
MIEPEMEHHBIMU NTOJACTAHOBKOU U CI0KEHUEM.
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C AByMs
IIEpEMEHHBIMH.
[Ipumeps! pemeHus
CHCTEM HEJIMHEHHBIX
YpPaBHEHUM C ABYMsI
MIEPEMEHHBIMM.
['paduueckas
UHTEpIIpeTalus
YpaBHEHHUS C ABYMS
MIEpEMEHHBIMU U
CHCTEM JIMHEHHBIX
YpaBHEHUM C ABYMsI
MIEPEMEHHBIMU.
Pemenue TeKCTOBBIX
3aJ1a4 C IIOMOIILIO
CUCTEM YPaBHEHUI

Pemiatb npocTeIme CUCTEMBI, B KOTOPBIX OJHO

U3 YPaBHEHUI HE SIBJIACTCS TUHEHHBIM.

IIpuBoauTH rpapuYeCKy0 HHTEPNPETALMIO PEIICHUS
YPaBHEHHS C IByMsI IEPEMEHHBIMHU M CUCTEM YPaBHEHHUI
C ABYMSI IEPEMEHHBIMU.

PemaTh TeKCTOBBIE 321a4M AJITeOPaNdECKUM CIIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
HepaBencTtpa

12

Yucnosble
HEPABEHCTBA U UX
CBOMCTBA.
HepagenctBo ¢ ogHoM
IIEPEMEHHOM.
JIuHnenHbIe
HEPaBEHCTBA C OJTHOM
TIEPEMEHHOU U UX
peuieHue. Cuctemsl
JIMHEWHBIX HEPABEHCTB

@®opMYyJIUPOBATH CBOMCTBA YKCIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATH UX HA KOOPAMHATHOM NIPSIMOM, JOKA3bIBATH
anreOpanyeckKH.

IIpuMeHSITH CBOMCTBA HEPABEHCTB B XOJI€ PELIECHUS 3aa4.
PemiaTe TuHElHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelieHue HEPaBEHCTBA HA YMCIIOBOU MPSIMOM.
PemaTh cucteMbl TMHEHHBIX HEPABEHCTB, M300paxaTh
pelIeHNEe CUCTEMBI HEPABEHCTB Ha YUCIIOBOU MPSIMOU
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C OJTHOM IIEPEMEHHOMN
U UX PEILICHUE.
N3obpaxkenue
peleHns TMHENHOTO
HEPABEHCTBA U UX
CUCTEM HA YHCIIOBOU
PAMON

OyHKINH.
OCHOBHBIE NOHSITHUSA

[TonsiTue pyHKUUU.
OO6uacThb onpeeneHus
¥ MHOXKECTBO
3HaYEHUH (PyHKLIHH.
CnocoOsl 3a1aHus
GyHKIMM.

['padux pyHKUIMU.
CaoiicTBa ()yHKLINH,
uX 0TOOpaxeHue

Ha rpaguke

Hcnoab3oBath PyHKIIMOHATIBHYIO TEPMHHOJIOTHIO U
CHUMBOJIHKY.

BoruucasaTs 3Havennst GyHKINA, 3aJaHHBIX HOpMyTIaMu
(mpu HEOOXOAMMOCTHU UCIIOIB30BATh KAIBKYJISATOD);
COCTABJISAITH TA0JMIbI 3HAYEHUH (QYHKIUU.

CrpouTh no TOUKaM rpagpukm GyHKIUN.

OnuceiBaTh CBOMCTBA (PYHKIIMU HA OCHOBE €€
rpauIecKoro npeacTaBICHUsI.

Hcnoan3oBaTh QyHKIIMOHATEHYIO TEPMHUHOJIOTHIO U
CHUMBOJIHMKY.

HccaenoBath npuMepsl IpauKoB, OTPAKAIOMIUX PEATbHBIC
nporiecchl U siBjieHus. IIpuBoAMTH MpUMepPBI TTPOIECCOB U
SIBJICHUH C 3aJIJaHHBIMH CBOMCTBaMHM.

Hcnonb30BaTh KOMIILIOTEPHBbIE IPOTPAMMBbI

JUTs TOCTpOeHUsI TpaUKOB (DYHKITHI ¥ U3yUEHHUS UX CBOWCTB

OyHKIMH.
Uwucnobie pyHKINH

YreHue v ocTpoeHue
rpadukoB QyHKIIHIA.
[Ipumeps! rpadukoB

HaxoauTs ¢ nomombio rpadpuka QyHKIIMN 3HaAYCHUE OTHOM
U3 pacCMaTpPUBAEMBbIX BEJIUYUH 110 3HAYECHUIO APYTOM.
B HecnoxkHBIX cilydasx BbIpaxaTb GOpMyJ10i 3aBUCHMOCTh
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bynxmi,

MCIKAY BCIIMYNHAMMU.

OTpaXKaOIIUX OnuchIBaTh XapakTep U3MEHEHUS OJJTHON BEJIMYUHBI
peabHbIE MPOLECCHI. B 3aBUCHMOCTH OT U3MEHEHHUS APYTOil.
OyHKIWUH, Pacno3naBarth BubI n3yyaeMbix ¢pyHkiuil. [loka3siBaTh
OINKCBHIBAIOIINE CXeMaTHYeCKH MOJI0)KEHNE HA KOOPAMHATHOM MIJIOCKOCTH
IPSMYIO U 00paTHYO rpadukoB QYHKIMIA Buga: y = x5,y =x5,y =VX, y = |x|.
IIPpONOPIHOHAIBHBIC Hcnoab30BaTh PyHKIHOHAJIBHO-IPauUecKue
3aBUCUMOCTH, UX NpeacTaBJIeHUs 1 PEIICHHS U UCCIIEI0BaHNS YPaBHEHUN U
rpaguku. CUCTEM YPABHEHHH.
I'paduk pynxumm IIpumeHnsaTh HM(poBBIE pecypchl LIl IOCTPOCHHUS
y =x. rpagukoB (QyHKIHIA
OyHKIUH
y=x,y=x,
y=vx,y=|xl|;
rpaduyeckoe pereHue
YPAaBHEHUU U CUCTEM
YpPaBHEHUU

[ToBTOpEHUE 1 00001IEHNE [loBTOpEHNE Bpi0MpaTh, NPUMEHATH, OLIEHUBATH CIIOCO0BI CPABHEHUS

OCHOBHBIX ITOHATHU U
METO/I0B KypcoB 7 1 8
KJIacCOB, 0000IIIeHHE
3HAaHUH

YHCEeJ, BEIYUCICHUHN, TPeoOpa3oBaHUil BRIPAKEHUH, PEIIICHUS
YPaBHEHHUM.

OcymecTBJIATH CAMOKOHTPOJIb BBITNOJHIEMbIX JICHCTBUN U
CaMOTIPOBEPKY pe3yJIbTaTa BHIYUCIICHH, MPE0Opa30BaHMIA,
IIOCTPOCHUM.

Pemarsb 3a1a4u U3 peajbHOM KU3HU, IPUMEHATH
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MaTEMaTUYECKHUE 3HAHMS IS pEIIEHUS 3a]1a4 U3 IPYTUX
IPEIMETOB.

PemaThb TeKCTOBBIC 32/1a4M, CPABHUBATh, BBIOUPATh
CIOCOOBI pelIeHNs 3a/1a4U

OBUIEE KOJIMYECTBO
YACOB 110 [TPOT PAMME

102
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9 KUIIACC

HaunmenoBanue paznena  |[KonmuecTBo OcHOBHOE OcCHOBHBIE BUJIBI I€ITEILHOCTH 00yYarOIIUXCs
(TemnI) Kypca 4acoB CoJIepKaHue
Uucna 1 BEIYUCIICHUS. 9 PanmmonansHeie yncna, | Pa3BuBaTh mpeacraBJIieHHs O YKHCIIAX: OT MHOXKECTBA
JlelicTBUTENbHBIE YKCTIA UppalMOHAIbHBIC HaTypaJbHBIX YUCEN 0 MHOKECTBA ACHCTBUTEIIBHBIX YHCEL.
YuCia, KOHEYHBIE U O3HaKOMHTBCSI C BO3MOXXHOCTBIO ITPEICTABICHHUS
OeCKOHEUYHbIE NEHCTBUTENILHOTO YMCIIa KaK OECKOHEYHOHN JAeCATUYHON
JECATUYHBIE JPOOH. JIpoOH, IPUMEHSTD JI€CITHYHbIE TPUOIKEHUS
MHO0keCTBO pPaMOHAIBHBIX U UPPAITUOHAIIBHBIX YUCEN.
JNEUCTBUTEIBHBIX N300paxaTh 1€HCTBUTEIBHBIC YACIIA TOUKAMHU
YHUCE; KOOPJIUHATHOM IPSIMOM.
NENUCTBUTEbHBIE 3anucbIBaTh, CPABHMBATH M YIIOPSA0YHUBATH
yucia Kak JIECTBUTEIbHBIE YHCIA.
OEeCKOHEYHbIE BbInoJHATH, coueTast yCTHbIC U MUChbMEHHbBIC IPUEMBI,
JECSTUYHBIE TPOOH. apudgmMeTnyeckue AeiiCTBUSA C PAlMOHAIIBHBIMU YUCIIAMH;
B3anmMHO 01HO3HAYHOE | HAXOAUTb 3HAUYCHUS CTEICHEH C LEJIbIMH MOKa3aTEeNsIMU U
COOTBETCTBHE MEX]Y KOpHEW; BBIYMCJISATH 3HAUCHUS] YUCIOBBIX BBIPAKEHUM.
MHO>KECTBOM IHonyuyuts npeacraBjieHne 0 3HAYUMOCTH
NEeUCTBUTEIBHBIX JEUCTBUTENbHBIX YHCEJT B MPAKTUYECKOU JeATEIbHOCTH
YUCENT U MHOXKECTBOM YeJI0BeKa.
TOYEK KOOPAUHATHOM AHAJIM3UPOBATH M [1€JIaTh BBIBOJbI O TOYHOCTHU
PSIMOM. MPUOJIMKEHUS ACHCTBUTEIHLHOTO YUCIIA TIPH PEIICHUN
CpaBHeHue 3a7a4.
JIEHCTBUTENLHBIX unce, | OKPYIJIATH JeHCTBUTEILHBIE YUCIA, BHIOJHITH
apudmernyeckue NPUKUIKY PE3YJIbTATa BBIYNCICHUN, OLIEHKY 3HAUEHU
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JIeHUCTBUSA

C JCUCTBUTECIbHBIMHU
YHCIIaMH.
[Tpubamxénnoe
3HA4YCHHUE BEJINYHNHEI,
TOYHOCTH
MPUOTNKEHUS.
OxpyriieHue yuce.
[Ipukuaka u oreHka
pe3yJIbTaToOB
BBIYHCJICHU I

YK CIIOBBIX BBIPAYKEHUI.
3HAKOMUTBCS € HCTOPHEH PA3BUTHS MAaTEMATUKH

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHUS C OJJHOU
MIEPEMEHHOU

14

JIuHeHOe ypaBHEHHE.
Pemenune ypaBaeHuni,
CBOJSILNXCS

K JINHEHWHBIM.
KBanparnoe
ypaBHeHue. Pemienne
YPaBHEHHI,
CBOJSILUXCS

K KBaJIPATHBIM.
bukBagpatHbie
YPaBHEHUS.

[Ipumepsl perieHus
YPaBHEHUU TPEThEU

Y YETBEPTOU CTENCHEN

OcBauBaTth, 3alIOMMHATH U IPUMEHATH IrPauueckune
MeTO/IbI IPU PEIIEHUHN YPABHEHUHN, HEPABEHCTB U UX
CUCTEM.

Pacno3HaBars 11eibie U IpoOHBIC YPAaBHEHUS.

Pewiats JinHelHbIE U KBaJpaTHbIe YPABHCHUS,
ypaBHEHUSI, CBOISIIMECS K HUM, IPOCTEHIIIHE TPOOHO-
palMOHAIbHBIC YPABHECHMUSI.

IIpennaratb BO3MOXKHBIE CITIOCOOBI PEIICHUS TEKCTOBBIX
3a/1a4, 00CYy:KIaTh X U PelIaTh TEKCTOBBIE 3a/1a4u
pa3HBIMH CIIOCOOaMHU.

3HAKOMUTBHCS ¢ UCTOPHUEN PAa3BUTHSI MATEMATHKHU
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pazIoKEHUEM
Ha MHOXKHTCIIH.
Pemenue npo6Ho-
parmoHaTBHBIX
YPaBHEHHM.

Pemnrenune TekCTOBBIX
3a/a4 anreOpanyecKkum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
Cucremsl ypaBHEHU

14

YpaBHEHUE C ABYMS
IIEPEMEHHBIMU U €0
rpaduk.

Cucrema nByx
JIMHEWHBIX YPAaBHEHUIN
C AByMs
IIEPEMEHHBIMU U €€
pemenue. Pemenue
CUCTEM JIBYX
YPaBHEHHM, OJTHO

13 KOTOPBIX JIMHEWHOE,
a Ipyroe — BTOpou
CTEIICHH.
I'paduueckas
UHTEpHIpPETaALNs
CHUCTEMBI yPaBHEHUN

C IByMsI IEPEMEHHBIMH.
Pemenune TekcTOBBIX

OcBauBaTh U NPUMEHATH MPUEMBI PEIICHUSI CUCTEMBI
JIBYX JIMHEHHBIX YPABHEHUH C JBYMSI IEPEMEHHBIMU U
CUCTEMBI ABYX YPABHEHUH, B KOTOPBIX OJTHO YPAaBHEHUE HE
ABJISIETCS JINHEUHBIM.

Hcnoan3oBath GyHKIIMOHAIBHO-TpaUUecKue
MPEICTABIICHUS V151 pellieHUsI U UCCJIeIOBAHMS YPAaBHEHUI
U CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, peliaTh UX
anredpandyeckuM CrocoOoOM: MepexoauTh OT CIIOBECHOU
(GhopMYJIMPOBKY YCIIOBHS 3aJ1a4u K alreOpanyecko Moienu
MyTEM COCTABJICHHS] CUCTEMbl YPABHEHUIL; peliaTh
COCTABJICHHYIO CHCTEMY YPaBHEHHI; HHTEPIPETUPOBATH
pe3ynbTar.

3HAKOMUTBCS ¢ HCTOPHMEH PA3BUTHSI MATEMATHKU
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3a/1a4 anreOpandecKuM
CIIocoooM

YpaBHEHUS U HEPABEHCTBA. 16 Yucnossle Yurarsb, 32alIUCHIBATH, IOHUMATh, HHTEPIPETHPOBATH
Hepasencrsa HEPABEHCTBA U UX HEPABEHCTBA; HUCIOJIb30BATh CHMBOJIMKY U TEPMUHOJIOTHIO.
CBONCTBA. BbInoJHATH Ipeo0pa3oBaHKsl HEPABEHCTB, HCIOJIB30BATH
JIuneiHble JJ1s1 TpeoOpa3oBaHus CBOMCTBA YUCIOBBIX HEPABEHCTB.
HEPaBEHCTBA Pacno3HaBaTh JIMHENWHBIEC U KBAJAPATHBIC HEPABEHCTBA.
C OTHOM NMEPEMEHHOMN Pemiarb nuHelHbIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX
U VX pELICHHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIFOYAOIINX
CucrteMpl TMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PELIATh UX; 00CYKAaTh
HEPABEHCTB C OJHOU IIOJIyYEHHBIE pELICHUs.
IIEPEMEHHON U UX MN300paxkaTh pelieHre HEPABEHCTBA U CUCTEMBI HEPABEHCTB
pElIEHHUE. Ha YKCJIIOBOM NPSMOM, 3alIUCHIBATH PELIEHUE C TOMOLIBIO
KBangpaTtHbie CHUMBOJIOB.
HEPaBEHCTBA U UX Pemarb kBaspaTHbIe HEPABEHCTBA, UCIIOJIb3YS
pelIeHue. rpaduyeckue npeacTaBICHusI.
I'padnueckas OcBauBaThb U IPUMEHATH HEPABEHCTBA NIPU PEILICHUU
WHTEpIIpETALNS Pa3JIMYHBIX 337124, B TOM YHUCJIE IIPAKTUKO-
HEPABEHCTB U CUCTEM OPHUEHTUPOBAHHBIX
HEPABEHCTB C JBYMS
IIEPEMEHHBIMU
OyHKIMH 16 KBagpatnunas Pacno3naBaTh BUAbI U3y4aeMbIX (QYHKIIMIA;

bynkuus, e€ rpagux u
cBoiictBa. [1apabomna,
KOOPAMHATHI BEPIINHBI
napaboJibl, OCh

WJIIOCTPUPOBATH CXeMATH4YeCKH, 00bIICHITH
PacCIoJIOKeHNE Ha KOOPIUHATHOM INTIOCKOCTH rpaduKoB
. k
GyHkumii Buga: y = kx,y = kx+ b,y = _,y = x?,
x
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CUMMETPHUH MapadoJIbL.

I'paduku pyHKIMIA:
y = kx,
y=kx + b,
k
y=_
x
y=x%y
= xs’y =
Vx,y =
x|

y=x>, y=+x,y =|x| B 3aBUCHMOCTH OT 3HAYCHMI
K03((PUIIMEHTOB; ONMUCHIBATH UX CBOICTBA.
Pacno3naBaTth KBagpaTndHyto GyHKIUIO 11O GopMyIIe.
IIpuBoAUTHL NPUMePBbI KBaJIPATUYHBIX 3aBUCUMOCTEM
U3 peaTbHOU KU3HU, PU3UKHU, TCOMETPHH.

BoisBasaTh 1 0000111aTh 0COOCHHOCTH IrpaduKa
KBaApaTHIHON QyHKIMU y = ax® + bx + c.

CtponTh M N300paxkaTh CXeMATHYECKH rpaduKu
KBaJpAaTUYHBIX GYHKIIUN, 3aJJaHHBIX (hOpMyJIaMU BUA
y=ax’,y=ax’*+q,y=alx+p)*, y=ax*+ bx +c.
AHAJIM3HPOBATH M MPUMEHSITh CBOMCTBA N3YUECHHBIX
GyHKIMHA 71 MX TTOCTPOEHUS, B TOM YHCIIE C TIOMOIITHIO

IU(POBBIX PECYPCOB

Yuc1oBbIE
MOCJIEIOBATEIILHOCTH

15

ITonsaTue ynciIoBOM
IIOCJIC/IOBATCIIBHOCTH.
3amanue
ITOCJIEIOBATEIBHOCTH
PEKYPPEHTHOM
dbopmyoi u

dbopMyII0ii 1-TO YIICHA.

Apudmernueckas u
reoMeTpu4ecKas
IIPOTPECCUH.
PopMyJIBl 1-TO YIeHA
apuMeTHYECKON U
F€OMETPUYECKOU

OcBanBaTh U NPUMEHSATH UHJICKCHBIC 0003HAYCHHSI,
CTPOMTH peuyeBble BbICKA3BIBAHMS C UCIIOJIb30BAHUEM
TEPMUHOJIOTHH, CBI3aHHOW C TIOHSITHEM
MOCJICTIOBATEILHOCTH.

AHaJIU3UPOBATH GOPMYITY /1-TO YJICHA
MOCJICTIOBATEILHOCTH WJIH PEKYPPEHTHYIO (hOpPMYITY

¥ BBIYHCJISATH WICHBI IIOCIEI0BATEILHOCTEH, 3aJaHHBIX
TUMU (HOPMYJIaMHU.

YcraHaBJIMBaTh 3aKOHOMEPHOCTh B TIOCTPOCHUH
MOCJIETIOBATEILHOCTH, €CIIH BBITTMCAHBI ITEPBHIEC HECKOJIBKO
€€ YICHOB.

Pacno3HaBaTh apuMETHIECKYIO U T€OMETPHUCCKYIO
MPOTPECCHH MPHU PA3HBIX CITOCO0AX 3aaHUsI.

64




MPOTPECCUM, CYMMBI
MIEPBBIX 71 YJIECHOB.
N3o0paxkeHue 4ieHOB
apupMeTHYeCcKOi 1
r€OMETPUUECKON
MPOrPECCUN TOUKAMHU
Ha KOOPAMHATHOMN
TJTIOCKOCTH.
JIuHeWHbIN U
SKCMOHEHIINATbHBIN
pOCT.

CI10HBIE NPOLIEHTHI

Pemars 3a71auu ¢ UCOIB30BaHUEM (POPMYJI 1-T'O WIECHA
apu(pMeTHYECKON U TeOMETPUUECKON IIPOTPECCH, CYyMMBbI
IIEPBBIX /1 YJICHOB.

M300paxkaTh 4IeHBI IOCIEI0BATEIBHOCTA TOYKAMHU

Ha KOOPJAMHATHOU IIOCKOCTH.

PaccmaTpuBaTh NpuMepsbl NPOLECCOB U SIBJIEHUI

U3 peasbHOM KNU3HU, WIITIOCTPUPYIOIINE U3MEHEHUE

B apuU(PMETUYECKOIN MPOrpeCCrH, B FeOMETPUIECKOM
IPOrPeCcCuu; N300pakaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpauyecku.

Pemate 3aga4um, CBA3aHHBIE C YHCIOBBIMU
[IOCJIEIOBATEIBHOCTSIMH, B TOM YHUCIIE 33Ja4U U3 PEaIbHOU
’KU3HU C UCTIOJIH30BAaHUEM LU(DPOBBIX TEXHOJIOTUIA
(9NeKTPOHHBIX TaOIUII, TpaUUECKOT0 KAIbKYJISATOpA U T.11.).
PemaTp 3a1a4n Ha CIOKHBIE MPOLEHTHI, B TOM YHCIIE
3a]]auM U3 peaybHOM MPAKTUKH (C UCTIOJIb30BAaHUEM
KJIbKYJISITOPA).

3HAKOMUTBHCS ¢ HCTOPHMEH PAa3BUTHSI MATEMATHKU

[ToBTOpEeHuUe, 0000IICHNE,
CcUCTEMATH3alliA 3HAHUU

18

Yucaa u
BbIYMCJIEHHS (3aIKCh,
CpaBHEHUE, JECHUCTBUS
C JICCTBUTEIbHBIMU
YUCJIaMU, YUCIIOBAas
npsiMasi; TPOLICHTHI,
OTHOIIICHMUS,
POTOPIIH;

OnepupoBaTh NOHATHAMM: MHOXXECTBO, ITOJAMHOKECTBO,
orepalyy HaJ MHOXECTBAMHU; MCIOJIb30BATh rpapuiecKoe
MIPEICTABICHUE MHOXKECTB ISl ONTMCAHUS PEAIBHBIX
MIPOLIECCOB U SIBJICHUM, TPU PELIECHUU 3a]1a4 U3 APYTHX
y4eOHBIX MTPEAMETOB.

AKTYaJIu3HPOBATH TEPMUHOJIOTHIO U OCHOBHbIE
NedCTBHSA, CBSI3AHHbIE C YUCJIAMU: HATYPAIBHOE YHCJIO,
IIPOCTOE U COCTABHOE YHCIIA, IETMMOCTh HaTypalbHbIX
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OKpYTJICHHE,
npuOIIKEeHue,
OLIEHKA; pelIeHne
TEKCTOBBIX 3a71a4

YHCeJl, MPU3HAKY JIETUMOCTH, 1IEJI0€ YUCII0, MOTYJIb YUCIIA,
OOBIKHOBEHHAsI U JIECATUYHAS APOOU, CTaHJAPTHBINA BU]T
qucia, apuhMeTUYECKUM KBaIpaTHbIA KOPEHb.
BbInoiHATH JeiicTBUS, CPABHUBATDH M YIIOPSA/I0YMBATH

apuPpMETHIECKIM quCIIa, MPEACTABISTH YUCa Ha KOOPIUHATHOU MPSMOH,
CIIocoO0M) OKPYTJISATh YKCJIA; BHITOJHATH NPUKUAKY U OLEHKY
pe3yJIbTaTa BhIUYMCICHUN.
PemaTh TekcTOBBIE 321248 apUPMETUYECKUM CITOCOOOM.
Pemars npakTu4yeckue 3a1a4u, coJepKaniue NpOLECHTHI,
JI0JI, YaCTH, BBIPAXKAKOIINE 3aBUCUMOCTH: CKOPOCTh —
BpeMsl — PACCTOSIHUE, IEHA — KOJIMYECTBO — CTOMMOCTb,
00BEM paboThl — BpeMsi — MPOU3BOAUTEIBHOCTD TPY/Aa.
Pa30upars peasibHbIE )KU3HEHHBIE CUTYAIUH,
(popMyIupoBaTH UX HA SI3bIKE MATEMATHUKH,
HAXOJAUTH PEIICHUE, IPUMEHSSI MaTEMaTUYECKUI anmnapar,
HHTEPNPETUPOBATH PE3yJIbTAT
AsiredOpanyeckue OnepupoBatb NOHATUAMM: CTETIEHD C LEIBIM
BbIPaKEeHHU S noKasarelsieM, apu(pMEeTHIeCKUil KBaIpaTHbIM KOPEHB,
(mpeobpa3zoBaHme MHOTOWIEH, anre0pandeckas Jpo0b, TOXKIACCTBO.
anredpanvecKux BbINOJIHATH OCHOBHBIE /1€fiCTBUS: BBITIOTHATH PACUETHI
BBIPAXXCHUMU, 1o gopmynam, npeoOpa3oBbIBATH LiEJIbIE, TPOOHO-
JOTTy CTUMBIE pallMOHAJIbHBIC BHIPAKEHUS U BBIPAKECHUS C KOPHSIMH,
3HAYEHMUS]) pEeanu30BbIBaTh Pa3I0KEHUE MHOTOUYJIEHA HA MHOXKUTEIH,

B TOM YHCJIE C UCTIOJIb30BaHuEM (OpMYJT pa3HOCTU
KBaJpaTOB U KBaJIpaTa CyMMbI U Pa3HOCTH; HAXOAUTh
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JIOTIyCTUMBbIE 3HAUEHUSI IEPEMEHHBIX I JPOOHO-
paloHaIbHBIX BBIPAXKEHUM, KOPHEH.

MopaenupoBath ¢ TOMOMIBIO POPMYJIT peabHbIE MPOIECCHI
U SIBJICHUSI

DOyHKUUHA
(moctpoeHnue,
CBOMCTBA U3YYECHHBIX
INZINIVIZH
rpadguuecKkoe perieHue
YPaBHEHHUU U UX
CUCTEM)

OnepupoBath NOHATUAMM: QYHKIUSA, Tpaduk GyHKINHU,
HYJIU QYHKIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTRBA,
MIPOMEKYTKH BO3paCTaHus, yObIBaHUS, HAUOOJIbIIIEE U
HaMMeEHbIIIee 3HaYeHUsI (QYHKIIUH.

AHaJIM3UPOBATh, CPABHUBATH, 00CYKAATh CBOKCTBA
(GyHKLHIA, CTPOUTH UX TpadUKH.

OnepupoBath NOHATUSAMH: TIPsIMast MPONOPLIMOHAIBHOCT,
oOpaTtHas MPOMOPIMOHATBHOCTS, JIMHEIHAS (DYHKIUS,
KBajJipatnyHas GyHKIM, napadosa, runepooia.
HUcnonb3oBaTh rpadMKu 17151 ONIPEICIICHUSI CBOMCTB,
MIPOLIECCOB U 3aBUCUMOCTEM, ISl pELIeHUs 3a7a4 U3 APYyTHUX
Y4EOHBIX TTPEAMETOB U PEAIbHOU KU3HU; MO/IEJIMPOBATH

C MIOMOIIIBIO TPa(hUKOB peasbHbIE MPOIIECCHI U SBJICHUS.
Bripaxkars ¢gopmyiaMmu 3aBUCMMOCTH MEXK1y BEIIMUMHAMHU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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OEJIEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOT'O KYPCA
«T'EOMETPUS» B 7-9 KITACCAX

MNOACHUTEJIBHASA 3AIIMCKA

['eoMeTpus Kak OJIMH U3 OCHOBHBIX Pa3JEJIOB IIKOJbHOM MATEMATUKH, UMEIOIINN
CBOEH 1IeNbI0 00ECIeYnuTh M3yUYEeHHUE CBOMCTB U pa3MepoB (UTyp, UX OTHOIICHUA U
B3aMMHOE€ PACIIOJIOKEHHE, OINUPAETCS Ha JIOTHYECKY, JOKa3aTEIbHYIO JIMHUIO.
[leHHOCTh, W3y4YeHHUsI TEOMETPUM Ha YpPOBHE OCHOBHOTO o00IIero o6pa3zoBaHus
3aKJII0YaeTcsi B TOM, YTO OOYYalOIUWCS YYUTCA MPOBOJUTH JIOKA3aTEIbHBIC
paccy X AeHusl, CTPOUThb JIOTMYECKUE YMO3AKIIOUEHUs, JOKa3bIBaTh WCTUHHBIC
YTBEPKJEHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOAUTH PACCYKICHUS
«OT TPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYJIHUPOBATH OOpPATHBIC
YTBEPKICHUS.

BTopoli 1IEHHOCTBIO HM3Yy4YEHUS TEOMETPUM SIBIISIETCS HCMOJb30BAHUE €€ Kak
WHCTPYMEHTA NPU PEUICHWH KaK MAaTeMaTUYeCKUX, TaK M MPAaKTUYECKHX 3a]ad,
BCTPEYAIONIUXCS B peanbHOU *)u3HU. OOydaromuiics: TOJDKEH HAYyYUThCS ONPENETUTh
r€OMETPUYECKYI0 (PUrypy, omucarh CIOBaMU JAHHBIM 4epTEX WM PUCYHOK, HaWTU
TJIOMIAh 3€MENIBHOTO ydacTKa, PacCuUUTaTh HEOOXOIUMYIO JJIMHY ONTOBOJOKOHHOTO
Kabeyst uinu TpeOyeMble pa3Mephbl rapaxa JJjisi aBTOMOOWJS. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIHUTENbHAS JIMHUS B U3ydeHUU TeoMmeTpuu. [lpu pemeHun 3amay
MPAKTUYECKOI0 XapakTepa OOyYarolUNUCs YYUTCS CTPOUTh MAaTEMaTHUYECKUE MOJCIH
peabHbIX KU3HEHHBIX CUTYaIlui, MPOBOJIUTh BBIUUCICHHUS U OLICHUBATh a/ICKBaTHOCTh
MOJIY4YE€HHOI0 pe3yJibTaTa.

Kpaithe BaxxHO mNOMYEPKUBATL CBSI3M TEOMETPUU C JIPYTUMHU  y4EOHBIMU
npeaMeTaMy, MOTUBHUPOBATh MCIOJIB30BATh OMPECICHUS] TEOMETPUUECKUX (DUryp U
MOHSATUM, JEMOHCTPUPOBATh MPUMEHEHUE MOJIYYEHHBIX YMEHUM B (DU3UKE U TEXHUKE.
Ot cBs3uW Haubosee SpKO BUAHBI B TeMax «Bekropwy, «Tpuronomerpuueckue
COOTHOIIEeHUs», «MeTon koopauHat» u «Teopema [Tudaropay.

VYuebuni kypc «l'eomeTpus» BKIIOYAET CIEIYIONME OCHOBHBIC pa3Jeibl
conepkanus: «I'eomeTpuueckue GUTyphl U X CBOMCTBAY, «M3MepeHne reOMeTpUIeCKUX
BEJIMUUH», «JleKapTOBBI KOOpIMHATBI Ha IUIOCKOCTH», «Bektopb», «/IBukeHUs
iockocTy, «IIpeobpazoBanus Mog00UD.

OOmee 4yuciIO YacoB, PEKOMEHIOBAHHBIX I M3ydeHHUsT Y4eOHOro Kypca
«I"'eometpus», — 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B Hezelo), B 8 kiacce — 68
4yacoB (2 yaca B HeJeN0), B 9 kitacce — 68 4yacoB (2 4aca B HEJIEIIO).
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COJEPKXAHUE OBYUYEHUA
7 KIIACC

Havanpnbie nonsTusa reomerpun. Touka, npsimMas, OTpE30K, JIyd. YToa. Buasl yrios.
BeprukanbHble M CMEXHbIE YIJbl. buccekrpuca yria. JlomaHas, MHOTIOYyroJIbHUK.
[TapayuienbHOCTD U NEPIICHAUKYIISIPHOCTD IIPSMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOMCTBa OceBOM cumMmerpuu. llpumepst
CUMMETPHUH B OKPYIKAIOIIEM MUPE.

OCHOBHBIE MTOCTPOEHUS C MOMOUIBIO HUPKYJIS U JIHHEWKU. TpeyroasHuk. BeicoTa,
MeJuaHa, OMCCeKTpHca, X CBOMCTBA.

PaBHOOEIpeHHBII 1 paBHOCTOPOHHUMN TPEYroJibHUKU. HepaBeHCTBO TpeyroiabHUKA.

CBoiicTBa M TIpHU3HAKU paBHOOEAPEHHOro TpeyroyibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHHUKOB.

CBONCTBAa M NPU3HAKK NAPAUIECIBHBIX NpsAMBIX. CyMMa yIJIOB TPEYTOJbHUKA.
Bnenrnue yriel TpeyrojJbpHHKA.

[IpsamoyrosbHblii  TpeyroJbHUK.  CBOMCTBO  MEIHWAaHBI  IPSMOYIOJIBHOTO
TPEYTrOJbHUKA, MPOBEAEHHOM K rumoreHyse. [Ipu3Haku paBeHCTBa INPAMOYIOJIBHBIX
TPEYTOJIBHUKOB. [IpAMOYTroJIbHBIN TPEYTOJBbHUK € yIiioM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JUJIMHE
JIOMaHOH, TeopeMa 0 OOJIbIIIEM YTJI€ U OOJIbIel CTOpOHEe TpeyroyibHuKa. [lepnenaukysap
Y HaKJIOHHAS.

I'eomerpuueckoe mecTo To4yek. buccekrpurca yria u cepeIuHHbINA NEPIEHIUKYIIAP
K OTpEe3Ky KaKk T€OMETPUUECKUE MECTa TOYEK.

OKpy»XHOCTb M KpYyT, XOpJla U JUaMETp, UX CBOMCTBA. B3anMHOE pacmoiokeHne
OKpPYXHOCTHM M npsMol. KacarempHas M ceKymas K OKPYXHOCTH. OKpPYXHOCTb,
BIIMCaHHAasA B yroJl. BnucanHas u onuca”Has OKpy>KHOCTH TPEYT'OJIbHUKA.

8 KUIIACC

YetbipéxyronpHuku. IlapamnenorpamMm, ero npusHaku U cBOMCTBa. HacTHbIE
clly4au napajijiesiorpaMMoB (IPSIMOYTOJIBHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOMCTBA.
Tpanenus, paBHOOOKas Tpamneuus, €€ CBOICTBa U npu3HaKu. [IpsiMmoyronbHas Tpanerusi.

Meron ynBoenus Menuansl. LlenTpanbHas cummerpus. Teopema daneca u teopema
O MPOIOPLIMOHAIBHBIX OTPE3KaX.

CpenHnue TuHUN TPEeyroJibHUKA U Tpaneuuu. LIeHTp Macc TpeyrojapHuKa.

[Tonobue TpeyroabHuKOB, Koddduiuent mnomaodus. [IpusHaku momoOus
TpeyroJabHUKOB. [IpruMeHenue nogo0us npu peleHu NPaKTUYECKUX 3a/1a4.

CpoiicTBa miom@aaei reomeTpuyeckux ¢uryp. Dopmynbl A IUIOMAAH
TPEyrojbHUKA, MapajjenorpamMmma, pomOa u Tpanenuu. OTHOLIEHHE MIJIOLIAAEH
no1I00HBIX (Uryp.

Belunciienne miomane TPEYyroabHUKOB M MHOIOYI'OJIBHUKOB Ha KJIE€TYaTOMN
Oymare.
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Teopema Iludaropa. IIpumenenue Tteopembl [ludaropa mnpu pemieHUU
MPAKTUYECKUX 3a/a4.

CuHyCc, KOCHHYC, TaHI'€HC OCTpPOTO YyIja MpPSMOYIOJIBHOTO TPEYTrOJbHHKA.
OCHOBHOE TPUTOHOMETPUIECKOE TOXKIIECTBO. |PUTOHOMETPHUYECKUE (PYHKIIUU YTIIOBB
30°, 45° u 60°.

BrincanHble M LEHTpaldbHbBIE YTJIBI, YTOJ MEXAY KacaTeIbHOM U XOPIOW. YTJIbI
MEXKIy XOpAaMH U CEKYIIUMH. BrimcaHHbIE 1 OMCaHHBIE YETHIPEXYTOJIBHUKA. B3anmHoe
pacrosiokeHue NByX OKpyxkHocTeil. Kacanuwe okpyxHocTed. OOIMe KacaTelbHbIE K
JBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, Tanreuc yrioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXAECTBO. POPMYJIBI IPUBEIECHMUS.

Pemienne TpeyronpHukoB. TeopemMa KOCMHYCOB M TeOpeMma CHUHYCOB. Pemenue
MIPAKTUYECKUX 3a]1a4 C UCITOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpa3oBanue nogodus. Ilogodue cooTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 pPOU3BENEHUN OTPE3KOB XOPZ, TEOPEMBI O NMPOU3BEIACHUH OTPE3KOB
CEKYILHUX, TEOpEMaA O KBaJIpaTe KacaTeIbHOM.

Bekrop, nnuHa (MOAYJb) BEKTOpA, COHAIPABICHHbIE BEKTOPHI, MPOTHUBOMOJIOKHO
HaIIpaBJICHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpPALUU
HaJ BEKTOpaMH. Pa3nokeHwe BeKTopa II0 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
KoopnuHatel BekTopa. CKalsipHOE NPOU3BEAEHUE BEKTOPOB, IPUMEHEHUE IS
HaxO0JIECHUS JJIMH U yTJIOB.

JlekapTOBbI KOOPJAMHATHI HA IUIOCKOCTH. YPAaBHEHHUS MNPAMOM U OKPYKHOCTHUB
KOOpDAMHATAX, IEPECEYEHNE OKPYKHOCTEM M MpsAMBIX. MeETox KOOpIWHAT M €ro
IIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKY. JIJIMHA OKPYKHOCTH. [’ pagycHas u paguaHHas Mmepa
yIJIa, BBIYMCIICHUE JUIMH AYT OKpYy>KHOCTeH. [Inomanpe kpyra, cekropa, CErMeHTa.

JIBUKEHUsT TUIOCKOCTM M BHYTpPEHHUE CHUMMeETpuu Guryp (dJaeMeHTapHbIe
npeactasienus). [lapamnensHbiii nepenoc. [ToBopor.

IHNPEAMETHBIE PE3YJIBTATBI

[IpeameTHble peE3yJbTaThl OCBOEHUS NPOrpaMMbl Y4E€OHOrO Kypca K KOHILY
oOyueHus B 7 Kjacce:

Pacrio3naBaTh M3y4eHHbIE T€OMETPUUYECKHE (PUTYpBI, OMPENENATh UX B3aUMHOE
pacnoyiokeHue, Hu300pakaTh TIeOMETpUYECKHe (UTYphl, BBINOJIHATH YEPTEKHU
10 YCJIOBMIO 3a1auu. M3MepATh JMHEWHbIE W YIJIOBblE BEIMYMHBI. Pemiate 3agaun Ha
BBIYHCIICHHUE JUIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenate rpyOyI0 OLIEHKY JIMHEHHBIX W YIJIOBBIX BEIUYMH MPEAMETOB B PEAIbHOM
KU3HU, DPa3MEpOB NPHUPOJIHBIX OO0BEKTOB. Paszmuuarh pasmepbl 3TUX OOBEKTOB
10 MOPSAKY BEJIMYUHBI.
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CTpouTh 4epTEKHU K TEOMETPUUECKUM 3aJa4aM.

ITonp30BaThCA NPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIIOIB30BaTh NMPU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB IIPU PEIICHUH 33/1a4.

[IpoBOOUTH JOTHYECKUE PACCYKACHUS C UCIOJIb30BAHUEM T'E€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCAd  NpU3HAKAMU  PABEHCTBA  MOPSIMOYTOJBHBIX  TPEYTOJBbHHUKOB,
CBOMCTBOM MEJIMAHbI, MPOBEAEHHON K THIOTEHY3€ MNPSIMOYTOJIBHOTO TPEYTrOJIbHHKA,
B PELICHUN F'€OMETPUUYECKHX 3a7au.

OmnpenensaTh MapayieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpBIE 00pasyeT
¢ HAMH cekymas. Onpenenars NapajuleIbHOCTh MPSAMBIX C ITOMOLIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM IPSAMOM 10 TOYEK APYTOU MPSIMOM.

PemaTe 3a1aun Ha KjieT4aTon Oymare.

[IpoBOIUTH BHIYMCIICHHUSI U HAXOJUTh YHUCIIOBbIE M OYKBEHHbIE 3HAUEHHUS YTJIOB

B T€OMETPUYECKUX 3a/1a4ax C UCIOJIb30BAHUEM CYMMBI YIVIOB TPEYI'OJBHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHbIX IpU IMEPECEYCHHH JIBYX
[apajuIeNIbHBIX NPAMBIX CEKyLIeH. PemaTe npakTuyeckue 3a1a4u Ha HaX0XKJAEHUE YIJI0B.

Bianers INOHATHEM TI'E€OMETPUYECKOIO MeECTa TOYEK. YMEThb OIpeneiiaTh
OHMCCEKTPHCY yTIJIa U CEPEANHHBINA NEPIIEHIUKYIISIP K OTPE3KY KaK T€OMETPHUECKUE MECTa
TOYEK.

@opMyJIMpOBaTh ONPEACIECHUS OKPYKHOCTH W Kpyra, XOpIAbl M JUaMETpa
OKPY’KHOCTH, TOJIb30BAaThCSl UX CBOMCTBAMHM. YMETh NIPUMEHATh 3TH CBOMCTBA IIPH
penieHnn 3aaad.

Braners moHsATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh HAXOIUTh
e¢ ueHtp. Ilonb3oBaTbea (akTamMum O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTOJIbHHKA
IIEPECEKAIOTCS B OJJTHOM TOYKE, U O TOM, YTO CEPEAUHHBIE NIEPIIEHANKYJIAPBI K CTOPOHAM
TPEYTOJbHUKA NIEPECEKAIOTCS B OTHOU TOUKE.

Brnaners moHATHEM KacaTeIbHOW K OKPYKHOCTH, II0JIb30BAaThCS TEOPEMOMO
MEPIEHINKYJIIPHOCTH KacaTeJIbHOW U pajuyca, IPOBEAEHHOTO K TOUKE KaCAHUS.

[Tonp30BaThCAd MPOCTEUIIMMH T€OMETPUUYECKMMH HEPABEHCTBAMU, MTOHUMATh HMX
MIPAKTUYECKUNA CMBICI.

[IpoBOOUTE OCHOBHBIE T€OMETPUYECKUE IOCTPOEHUS C IOMOUIBIO IUPKYJIS U
JIMHENKHU.

[IpeameTHbIe pe3yJbTaThl OCBOEHHUS MPOrpaMMbl Y4e€OHOTO Kypca K KOHILY
oOyueHus B 8 kiacce:

Pacno3HaBaTh OCHOBHBIE BU/IbI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, MI0JIb30BaThHCS
UX CBOWCTBaMH MPH PELIEHUU T€OMETPUUECKUX 3a/1a4.

[TpyMeHsTh CBOMCTBA TOUKU MEPECEUEHUs MEAUaH TPEyrojbHHKA (LIEHTpa Macc)
B PEILIEHHUH 33/au.

Bragete nmoHsATHEM CpeOHEN JMHUM TPEYroJIbHUKA W Tpamnelud, NPUMEHATh UX
CBOMCTBA IIPU PEUIEHUHN reoMeTpudecKux 3anad. Ilons3oBarecsa Teopemont daneca
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U TEOpeMOM O MPONOPLHUOHAIBHBIX OTpe3KaX, MNPUMEHATb HUX JJs PEIICHUs
PaKTUYECKUX 3a7au.

[IpumeHsITh TpU3HAKK TOA00WS TPEYTOJbHUKOB B PEHICHHMH T€OMETPUUYECKHUX
3ajad.

[Tonb3oBatbes  Teopemoit  [ludaropa ans  pemieHUss TEOMETPUYECKUX U
npakTUYecKux 3agady. CTpouTh MaTEMaTUYECKYIO MOJENb B MPAaKTUYECKHX 3ajadax,
CaMOCTOSITENILHO JIENIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOLIUE JJTUHBI.

Bnanets NOHATUSIMU CHHYCa, KOCUHYCA U TAHT€HCAa OCTPOTO YIJia IPSIMOYTOJIBHOTO
TpeyrojbHuKa. [1071630BaThCs 3TUMU NOHATUSAMU AJIs PELLIEHUS IPAKTUYECKUX 3a]1a4.

Boruncnate (pa3nuuHbIMH CHOCO0AaMHM) IJIOWIAAb TPEYTOJbHUKA W IUIOLIAAH
MHOTOYTOJIbHBIX (pUryp (mosib3ysich, rae HEOOXOAMMO, KalbKyIsATOpoM). [IpumeHsTH
IIOJIyYEHHbIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

BiianeTs MOHATHSAMM BIIMCAaHHOTO M LIEHTPAJIBHOTO YIVIA, MCIOJIb30BATh TEOPEMBI
O BIIMCAHHBIX yTiax, yriax Mexay XopJaaMu (CEeKyIIMMH) U yIJie MeX/1y KacaTelIbHON U
XOpAOH IPH PELICHUH F€OMETPUYECKUX 3a]1a4.

BiageTte TMOHATHEM OINHWCAHHOIO YETHIPEXYTOJIbHUKA, INPHUMEHITh CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA IPU PELICHUU 3a]1a4.

IIpuMEHSATH MOTyYEHHBIE 3HAaHUS HA IIPAKTUKE — CTPOUTHh MaTEMAaTHYECKUE MOJIENH
JUIsL  3aa4  peajbHOM JKM3HU UM TPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS
C TMPUMEHEHHWEM TO0J00MS U TPUTOHOMETPUHM (MONB3YSCh, TAE HEOOXOAUMO,
KaJIbKYJISITOPOM).

[IpeameTHbIe pE3yJbTaThl OCBOEHHUS MPOrPaMMbl Y4E€OHOTO Kypca K KOHILY
oOyueHus B 9 kjacce:

3HaTh TPUTOHOMETpPUYECKHE (DYHKLUMU OCTPHIX YIJIOB, HAXOIUTh C MX MOMOIIBIO
pa3nuYHbIE AJIEMEHTbl MPSIMOYTOJBHOTO TPEYTrOJbHUKA («pELIEeHUuEe MPSIMOYTOJIbHBIX
TPEYroJbHUKOBY). Haxoauth (C MOMONIIBIO KaJIbKYJATOpA) MJIUHBI M YIJIBI AJIs
HETaOJMYHBIX 3HAYCHU.

[Tonb3oBaTbes (opmysiaMu TPUBEIECHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM  JUJIsl HAXOXACHUS COOTHOIIEHMH MEXIy TPUTOHOMETPUUYECKUMU
BEJTMYMHAMMU.

Hcnonb30BaTh TEOpPEMbl CHHYCOB U KOCHMHYCOB JJII HAaXOXJEHHUS pa3IMYHBIX
AJIIEMEHTOB TPEYTOJbHUKA («PEILIEHUE TPEYTOJIbHUKOBY), MIPUMEHATh UX MPHU PEIICHUU
reOMETPUUYECKUX 3a/1ay.

Bnagers moHsTHsAMH TnpeoOpa3oBaHHUs MOJOOHUS, COOTBETCTBEHHBIX 3JEMEHTOB
nonoOHbIX Quryp. Ilonp3oBaThecsi cBOWCTBAMH OO0 MPOU3BOIBHBIX (PUTYD, YMETh
BBIUMCIIATD JJIUHBI U HAXOAUTH YTJIbl y TOA00HBIX (uryp. [IpumensTs cBoiicTBa nmonodus
B MPAaKTUYECKUX 3aJavax. YMETb MPHUBOJIUTh NPUMEPbl MOAOOHBIX (QUIYpB
OKPY>KaIOILlEM MUPE.

[Tonb30BaTbCs TEOpeMaMH O MPOU3BEIACHUM OTPE3KOB XOpA, O IPOU3BEAECHUU
OTPE3KOB CEKYILNX, O KBAapaTe KacaTelbHOM.
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[Tosp30BaThCs BEKTOpaMH, MOHUMATh WX T€OMETPUUECKUN U (PU3UUECKUN CMBICI,
OPUMEHATh HMX B PELICHUM TEOMETPUUYECKUX U (usmdeckux 3aaad. I[IpumeHsTsH
CKaJISIPHOE ITPOU3BEICHNE BEKTOPOB JJII HAXOKICHUS JIUIMH U YIJIOB.

ITonp30BaTbCsd METOIOM KOOPAMHAT Ha IUIOCKOCTH, NMPHUMEHATh €ro B PELICHUHU
FEOMETPUYECKHUX U MPAKTUYECKUX 3a/a4.

BiianeTs NOHATHAMH NPABUIIBHOTO MHOTOYT'OJIBHHUKA, JUIMHBI OKPYXXHOCTH, JJIMHBI
IYyTU OKPY>KHOCTH M PaJUaHHON MeEpBbI yIJla, yMETh BBIYUCIIATH ILIOMIAAb Kpyra U €ro
gactell. [I[puMeHATh MOJyYEHHbIE YMEHUS B IIPAKTUYECKUX 3a4a49ax.

Haxoauts ocu (WK IEHTPBI) CUMMETPUH (PUTYP, TPUMEHSTH JBUKEHUS INIOCKOCTH
B IIPOCTEUIIUX CITyYasiX.

IIpuMeEHATH MOTyYEHHBIE 3HAaHUS HA IIPAKTUKE — CTPOUTHh MaTEMAaTHYECKUE MOJIENH
JUISL  3aJa4  peajbHOM JKM3HM U TPOBOJUTH COOTBETCTBYIOIIME BBIUYMCICHUS
C TMpPUMEHEHUEM TNoJa00HMs U TPUTOHOMETPUYECKHX (YyHKUUH (TOJB3YySACh, Tae
HEO0OXO0IUMO, KAIBKYJISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

HanmenoBanue pasaena  |[KoaudecTso OcHOBHOE OcCHOBHBIE BUJIBI IEATEIBHOCTH 00YyYarOIIMUXCs

(Tembl) Kypca 4acoB COZIEpKaHUE
[Ipocrenmme 14 [Ipocrenmme ®opMyJIHPOBATH OCHOBHBIE ITOHATHS U ONIPEICIICHHUS.
reoMeTpuyecKue (PUrypel v r€OMETPUIECKUE Pacno3HaBaTh H3y4YeHHbIE TEOMETPUUECKUE (DUTYPHI,
UX CBOMCTBa. M3mepenue OOBEKTHI. onpeneasaTh UX B3aUMHOE PACIIOJIOKEHUE, BBINOJIHATH
FCOMETPUYECKUX BEIIMUHUH MHOrOyroJIbHUK, 4epTEX MO YCIOBUIO 3a1a4U.
JIOMaHas. IIpoBoaUTH IPOCTENIINE TOCTPOEHHUS C TOMOIIBIO IUPKYJIS

CmexHbIE U
BEPTUKAJIbHBIE YTJIbI.
Pabora

C MPOCTEUIITUMU
YepTeKaMu.
N3mepenune TMHEeMHbIX
Y YTJIOBBIX BEJTUYMH,
BBIYUCJICHHUE OTPE3KOB
U yTJIOB

Y JIMHEUKHU.

M3mepsaTh IMHEWHBIE U YTIIOBBIE BEIMYMHBI FEOMETPUYECKHUX
U TIPAKTUYECKUX OOBEKTOB.

OnpenensiTh «Ha r71a3» pa3Mepbl peaibHbIX 00bEKTOB,
NPOBOAUTH rPyOyI0 OIIEHKY UX pPa3MEPOB.

Pemate 3a1a4n Ha BBIYKCIIEHUE IJIMH OTPE3KOB U BEIMYHH
YTJIOB.

Pemarte 3a1aun Ha B3aMHOE PaCIIOJIOKEHUE
reOMETPUYECKUX QUryp.

IIpoBoanTsh K1accupUKaIMio yriioB, BBIMUCIAATH
JIMHENHBIE U YIIJIOBBIE BEJIMYHUHBI, IPOBOAUTH
HE0OXOAMMbIE JOKAa3aTeIbHbIE PACCYKIICHUS.
3HAKOMUTBCS ¢ HCTOPHUEH PA3BUTHS T€OMETPUN

TpeyroiabHuKu

22

IToHsTHE O paBHBIX
TPEYTrOJbHUKAX U

Pacno3HaBaTh 1mapsl paBHBIX TPEYTOJbHUKOB Ha TOTOBBIX
yepTexax (C yKkazaHHeM IIPU3HAKOB).
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MIEPBUYHbIC
MIPEACTABICHUS

O paBHBIX (hUTypax.
Tpu npuszHaka
paBEHCTBA
TPEYTOJIBLHUKOB.
[Ipu3Haku paBeHCTBa
MPSMOYTOJIbHBIX
TPEYTOJIBbHUKOB.
CBOMCTBO MeIHAHBI
MPSIMOYTOJILHOTO
TPEYTOJIbHUKA,
MIPOBEIEHHOU

K TUIOTEHY3E.
PaBHoOe1peHHBIC N
PaBHOCTOPOHHUE
TPEYTOJbHUKHU.
IIpu3Haky u CBOKCTBA
PaBHOOEIPEHHOTO
TPEYTOJbHHUKA.
HepaBencta

B T€OMETPHHU.
IIpsAsmMOyTOIBHBIN
TPEYTOJbHUK C YTJIOM
B 30°

BoiBoauTH cneACTBUS (PAaBEHCTB COOTBETCTBYOLIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB.
D®opMyJIHPOBATH ONPENEIICHUS: OCTPOYTOJIBHOTO,
TYHOYTOJIBHOTO, IPSIMOYTOJILHOTO, PAaBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIBHUKOB; OMCCEKTPUCHI, BHICOTHI,
MEJIMaHbl TPEYTOJIBbHUKA; CEPEINHHOIO NEPIEHANKYIISAPA
OTpe3Ka; IEpUMeTpa TPEYTrOIbHUKA.

®opmMyIMpPOBaTh CBOWCTBA U IPU3HAKH PAaBHOOEIPEHHOTO
TPEYTOJIbHUKA.

Crtpouthb 4epTexu, pemarh 3aa44 C IOMOIIBIO
HAaxO0JICHUS PaBHBIX TPEYrOJIbHUKOB.

IIpuMeHATH IPU3HAKY PABEHCTBA IPSIMOYTOJIBHBIX
TPEyTOJBHUKOB B 3a7a4ax.

Hcnonb3oBath 1u(ppOBbIE pECYpChI AJIS MCCIeI0BAHUS
CBOMCTB U3y4aeMbIX QUryp.

3HAKOMUTBCS ¢ HCTOPHEN PA3BUTHSA T€OMETPUN
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[TapannenbHble NpsIMBIE,
CyMMa YTJIOB TPEYTOJIbHUKA

14

[TapannenbHbIE
IpsIMBIE, UX CBOKCTBA.
Hakpect nexammue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI,
o0Opa3oBaHHbIE

IpU MepeceyeHUun
napajuieabHbIX
MIPSIMBIX CEKYILEH).
[Ipu3Hak
[IapaJuIeIbBHOCTH
IPSIMBIX YEpPE3
PaBEHCTBO PACCTOSIHUN
OT TOYEK OJHOMU
MPSAMOM O BTOPOM
MPSMOM.

Cymma yrios
TPEYTOJIbHUKA.
Buemnue yriibl
TPEYTOJbHUKA

®opMyIMPOBATh NOHATHE APALIEIBHBIX MPAMBIX,
HAXOJMTH IPAKTUYECKUE IIPUMEDBI.

H3yuarth cBoiicTBa yrioB, 00pa30BaHHBIX MPHU MEPECCUCHUN
napaJulebHBIX OpsMbIX cexkyuieil. IlpoBoauTs
A0KA3aTeJIbCTBA [TapAJUIEIIbBHOCTH IBYX IPSIMBIX C TOMOIIBIO
YTJI0B, 00pa30BaHHBIX MPU NEPECEUCHUH ITUX MPSIMBIX
TPETHEU MPSIMOM.

BbuI4HCIsITH CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
Haxoautp unciioBsle 1 OyKBEHHbIE 3HAUEHUS YTJIOB

B TEOMETPUYECKUX 3a/1a4ax C UCIIOJIb30BAHUEM TEOPEM

0 CYMME€ YIJIOB TPEYT'OJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMUTBHCS ¢ HCTOPHUEH PA3BUTHSA T€OMETPUN

OKpy»XHOCTb U KPYT.
['eomeTprueckue
MTOCTPOCHUS

14

OKpy»XHOCTb, XOpJia U
JIHaMETpP UX CBOMCTBA.
KacarenpHas

K OKPY>KHOCTH.
OKpY>KHOCTb,
BIIMCAHHAs B yTOJL.

D®opMyJIHPOBATH ONpeIeIeHUs1: OKPY>KHOCTH, XOPJIbI,
JIMaMETPA U KacaTeJIbHOM K OKpyKHOCTH. U3ydarh nx
CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEKHU.
HccaenoBathb, B TOM YKCIIE HCIOJb3YsS HU(PPOBbIE
pecypchl: OKPY’KHOCTD, BIIMCAHHYIO B YIOJI; LEHTP
OKPY>KHOCTH, BIIMCAHHOU B YTOJI; PABEHCTBO OTPE3KOB
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[Tonsitue o I'MT,
MIPUMEHECHUE

B 3a7a4ax.
buccekrpuca n
CEpPEIVHHBIN
NEePIEHIUKYJISIP
KaK FT€OMETPUYECKHUE
MeCTa TOYEK.
OKpy»HOCTb,
ONMCAaHHas1 OKOJIO
TPEYTOJbHHUKA.
OKpyKHOCTB,
BIIMICAHHAs

B TPEYTOJIbHUK.
IIpocrenmue
3a1a4u

Ha [TIOCTPOCHUE

KacaTeJIbHBIX.
HUcnoab3oBats metoa 'MT miis nokazarenbcTa TeopeM

0 MepeceyeHu OUCCEKTPUC YIJIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX MEPIIEHAUKYIISIPOB K CTOPOHAM TPEYTOJIbHUAKA
¢ rtomoIbo ' MT.

OBJ1aieBaTh NOHATUAMU BIIMCAHHOW U OTMIMCAHHOU
OKPYKHOCTEU TPEYTOJIbHUKA, HAXOAUTH LICHTPBI ITUX
OKPY’KHOCTEM.

PemraTs OCHOBHBIE 321a4M HA NOCTPOECHME: YIJIa, PABHOI'O
JTAHHOMY; CEPEIMHHOTO MEPIEHIUKYISIPa TaHHOTO OTPE3KA;
MPSAMOU, MTPOXOJAIIEH YEPE3 NaHHYIO TOUKY U
NEPHEHANKYJISIPHON TAaHHOMW MPSMOM; OUCCEKTPUCHI TAHHOTO
yrja; TpeyroJbHUKOB

10 Pa3JINYHBIM JJIEMEHTAM.

3HAKOMUTBHCS ¢ HCTOPHEN PA3BUTHS T€OMETPUU

[ToBTOpEeHUE, 0000IICHIE 4 [ToBTOpEHUE U Pemars 3a1a4un Ha NOBTOPEHUE, UILTIOCTPUPYIOIIHAE CBSI3U
3HAHUI 0000ITICHE OCHOBHBIX | MEXIY Pa3JIMYHBIMU YaCTSIMU Kypca
MHOHSITUU U METOJOB
Kypca 7 kiacca
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI' PAMME
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8 KUIIACC

0 TIPOITOPITMOHATBHBIX
OTpe3Kax, IMOJ00HBIC
TPEYTOJIbHUKH

Teopema

O MIPONOPLUHUOHATIBHBIX
OTpe3Kax.

Cpennsig TuHUSA
TPEYTOJbHHUKA.

HaunmenoBanue paznena | Komuuectso OcHOBHOE OcHOBHBIE BUJIBI IEITEILHOCTH 00yYarOIIUXCs
(TemnI) Kypca 4acoB CoJIepKaHue

UeThIpEXYTOIbHUKA 12 [Tapaienorpamm, ero | M300paskats 1 HAXOAMTH Ha YEpPTEkKAX
MIPU3HAKH U CBOMCTBA. | YETBIPEXYTOJBHUKH PAa3HbIX BUIOB U UX 3JIEMEHTHI.
YactHble cinyyan DopMyIMpOBaTh ONpeAeJIeHUs : Napaiesorpamma,
napasuieiorpaMMOB IpsIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpaneuu, paBHOOOKOM
(IpAMOYTOJIBHUK, Tparneuny, NpsIMOYTroJIbHON Tpaneuu.
poMO, KBaapar), ux Jloka3bIBATh M UCIOJIB30BATH NPU PellleHUH 3a1a4
MIPU3HAKU U CBOWMCTBA. | MPU3HAKHU U CBOMCTBA: apajlieiorpaMmma,
Tpanenns. IpsIMOYTOJIbHUKA, poMOa, KBaJipaTa, Tpaneluu, paBHOOOKOM
PaBHoOOKas 1 Tpareuuu, NpsIMOyTroJIbHON Tpareuu.
PSIMOYTOJIbHAS IIprMeHATH MeTO YIBOCHUS MEAUAHBI TPEYTOJIbHUKA.
Tpanenuu. Hcnoan3oBath 1ppoBbIE PECYPCHI I UCCIAEAOBAHUS
Meton yaBoeHus CBOWCTB M3y4aeMbIX (PUTYP.
MEUaHBI. 3HAKOMUTBCS C MCTOPHMEN Pa3BUTHSI TEOMETPUH
[enTpanbHas
CUMMETPHS

Teopema daneca u Teopema 15 Teopema daineca u IIpoBoaAMTH MOCTPOEHMS C IIOMOILIBIO LIUPKYJISA U TUHEUKH

C UCIOJIb30BaHue Teopemsl Daseca U TEOpEMBI

0 NMPONOPLMOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
IIPOIIOPLMOHAIBHBIN OTPE3OK.

IIpoBoauTh 10KA3aTEJIBCTBO TOTO, YTO MEAUAHBI
TPEYTOJIBbHUKA NIEPECEKAIOTCS B OJHOM TOUKE, U HAXOAUTH
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Tpanenus, e€ cpenHss
JIUHUSL.
[IponnopuroHanbHbIE
OTPE3KH.

[enTp macc

B TPEYTOJILHUKE.
[TonoGHbIe
TpEyroJibHUKU. Tpu
MpU3HaKa moo0us
TPEYTOJIBLHUKOB.
[IpumeHenue
nmogoous

MIPU PEIICHUU
MPaKTUYECKUX 3a1a4

CBSI3b C IEHTPOM MaccC, HAXOAUTh OTHOLLICHHE, B KOTOPOM
MEJIMaHbI JEIATCA TOYKOU UX NIEPECECUEHUS.

HaxoauTthb nmogo6HbIe TPEYTOIBHUKHA HA TOTOBBIX YePTEKax
C YKa3aHHEM COOTBETCTBYIOLIUX IPU3HAKOB MMOA00HS.
PemaTp 3aga4u Ha MO00HBIE TPEYTOJIBHUKHU C TOMOUIBIO
CaMOCTOSTEIIBHOTO MIOCTPOEHUS YEPTEKEN N HAXOXKIACHUS
NOJI00HBIX TPEYTOJIbHUKOB.

IIpoBoaUTH 10KA3aTENbCTBA C UCIIOJIB30BAaHUEM
PU3HAKOB MOJA00US.

Jloka3bIBaTh TPU MIPU3HAKA TOJ00US TPEYTOJIbHUKOB.
IIpuMeHsATH [OTy4YEHHBIE 3HAHUS [IPU PEILECHUN
r€OMETPUYECKHUX U MPAKTUYECKHUX 3a/1a4.

3HAKOMMTBHCH ¢ HCTOPHEH Pa3BUTHUS TEOMETPUU

[Imomans. Haxoxnenne
TUIOIIAIEH TPEYTOJIBHUKOB
U MHOTOYTOJIbHBIX (PUTYP.
[Tnomaau nogoOHbIX GUryp

14

CBoiicTBa IIomaaeH
F€OMETPUYECKUX
duryp.

DopMyJIbI

JUTS TIOIIA !
TPEYTOJIbHUKA,
napajsiesorpaMmma,
Tparnemuu.
Brruncnenue
IUTOIIAIEHN CIIOKHBIX

buryp.

OsgJ1aieBaTh NePBUYHBIMU NMpPeACTABIEHUAMH 00 001IeH
TEOPUH TIIOMIAIU (MEPHI), (POPMYITUPOBATH CBOWCTBA
TUTOIIA !, BBISICHSATD WX HATJISTHBIA CMBICIT.

BoIBoaAUTH (DOpMYIIBI IIIOIMIAIH MTapaijiesiorpamMmma,
TPEYTOJIbHUKA, TPAIleIUU U3 POPMYJIBI TUTOIIAIN
IpsIMOYTOJIbHUKA (KBaJpara).

BoiBoAuTH (GOPMYITHI TIOMIAIN BBITYKIIOTO
YeThIPEXYTOJIbHUKA Yepe3 JUaroHalr U Yroi MKy HUMHU.
HaxoauTs miomaan Guryp, n300pakEHHBIX HA KIIETYaATON
Oymare, HCIOJIb30BaTh pazOueHue GUrypbl Ha 4acTu U
J0CTpanBaHHUE.
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[Tnomanu guryp

Ha KJIeT4aToil Oymare.
[Tnomamu mo100HBIX
uryp.

3agaun

C TIPAKTUICCKUM
CoJIep KaHUEM.
Pemenne 3amau

C TIOMOIITLI0 METOa
BCIIOMOTaTeJIbHOU
TIJIOTIA TN

Pa3oupaTh npuMepbl UCIIOJIb30BaHUS BCIIOMOTaTSIIbHON
TUTOIIAM JIJISl PEIICHUS TEOMETPUUYECKHX 3a/1a4.
HaxoauTtsb muiomaay nogoOHBIX QUryp.

BbI4ncJasATh TUIONIAIA Pa3TUIHBIX MHOTOYTOJIbHBIX (DUTYD.
PemaTh 3aa4M Ha IUIONIAAb C TPAKTHYCCKUM
coJiepKaHuEM

Teopema [Mudaropa u
Hayayia TPUrOHOMETPUH

10

Teopema [udaropa, u
€€ NPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUUECKUX
(GyHKLIHNA OCTPOTO
yIJ1a TPSIMOYTOJIBHOTO
TPEYTOJIbHHKA,
TPUTOHOMETPUUECKHUE
COOTHOILICHHUSI

B MIPSIMOYTOJILHOM
TPEYTOJbHUKE.
OcHoBHOE
TPUTOHOMETPUUYECKOE
TOXJI€CTBO

Joka3zpiBaThb Teopemy Iludaropa, ucnosib3oBarsb eé

B IPAKTUYECKUX BBIYUCIICHUSX.

DopMyJMPOBaTh ONPEIECICHHUS TPUTOHOMETPUUECKUX
(GYHKIMI OCTPOTO yIJia, HPOBEPATH X KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUUECKUE COOTHOLIEHUS

B IPSIMOYTOJIbHOM TPEYTOJIbHUKE.

HccaenoBaTh COOTHOLIEHUS MEXKY CTOPOHAMH B
NPSAMOYTOJIBHBIX TPEYTOJIbHUKAX € yriiamu B 45° u 45°; 30°
u 60°.

Hcnoab3oBath GOpMyJIIbl IPUBEACHUS U OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKJIECTBO AJISI HAXOXKICHUS
COOTHOILIEHUI MEXAY TPUTOHOMETPHUUECKUMH (PYHKIHUAMU
Pa3IMYHBIX OCTPBIX YIJIOB.

IIpuMeHsATH NTOTyYEeHHbIE 3HAHUS U YMEHUS [TPU PELIEHUU
OPAKTHYECKUX 3a/a4.

3HAKOMMTBCS C HCTOPH el Pa3BUTHS T€OMETPUU
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YTJbl B OKPY>KHOCTH.
BnucanHbie B onmMcaHHbBIE
YEThIPEXYTOJbHUKH.
KacarennHbie

K OKpy>kHOCTH. Kacanue
OKPYKHOCTEMN

13

Bnucannbie u
LEHTPAJIbHBIC YTJIbI,
YroJI MEXITY
KacaTeJabHON U
XOpAOH.

Yriael MEXIY
XOpAaMu U
CEKYILINMHU.
Bnoucannsie n
OIMCAHHBIC
YETBIPEXYTOJIbHUKH,
UX MPU3HAKU U
CBOMCTBA.
[Ipumenenue sTux
CBOMCTB

MIPU PEICHUU
r€OMETPUUECKUX
3ajJad4.

Bzaumnuoe
PAaCIOJIOKEHUE JBYX
OKPY>KHOCTEH, 001111
KacaTeJIbHbIC.
Kacanue
OKPYKHOCTEU

®opMyJIMPOBaTh OCHOBHBIE ONPECIICHUS, CBSI3aHHBIE

C yriamu B Kpyre (BIHUCaHHBIN YroJl, UEHTPAIbHBIN yro).
HaxoauTsp BliMCaHHBIE YTJIbl, ONUPAIOIIMECS HA OJHY YTy,
BBIYMCJIATH YIJIbI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yTJlax, TEOPEMBbI O BIUCAHHOM YETBIPEXYTOIBHUKE,
TEOPEMBI O LIEHTPAIIBHOM YTJIE.

HccaenoBathb, B TOM YUCIE C TOMOIIbIO TU(POBBIX
PECYPCOB, BIIMCAHHBIE U OIIMCAHHBIE YETBIPEXYTOJIBHUKH,
BBIBOJIMTH X CBOMCTBA U MPU3HAKH.

Hcnoab30BaTh 3TH CBOMCTBA U IPU3HAKHU [IPU PELLICHUN
3a1a4
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[ToBTOpeHue, 0600IIEHNE 4 [ToBTOpEHUE PemaTh 3a1a4u Ha TOBTOPEHHUE, WILTIOCTPUPYIOIIHNE CBSI3U
3HAHUHI OCHOBHBIX IIOHATHA U | MEXIy Pa3IUIHBIMU YaCTSAMHU Kypca
METOJ/IOB KypcoB 7 1 8
KJ1aCCOB, 0000IIEHHE
3HAaHUHI
OBILIEE KOJIMYECTBO 68
YJACOB I10 ITPOI'PAMME
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9 KUIIACC

0 MPOU3BEACHUN
OTPE3KOB XOPJ,
Teopema

HaunmenoBanue paznena | Komuuectso OcHoBHOE OCHOBHBIE BUJIBI IEITEILHOCTH 00yYarOIIUXCs
(TemnI) Kypca 4acoB coJiepKaHue
Tpuronometpusi. Teopemsl 16 Onpenenenue DopMyJTHPOBATH ONpe/IeTeHUs] TPUTOHOMETPUUECKUX
KOCHHYCOB U CHHYCOB. TPUTOHOMETPUYECKUX | (DYHKIUN TYIBIX U MPSIMBIX YIJIOB.
Pemenne TpeyronpHUKOB dbynakuii yriaos ot 0° | BeIBOAMTE TEOPEMY KOCUHYCOB U TEOPEMY CUHYCOB
1o 180°. @opmynsl (c paguycoM ONMUMCAaHHOW OKPYKHOCTH).
TIPUBEICHUS. BoiBoauTh GopMyJibl 1Jisl BHIYMCIEHUS II0IAAEH
TeopeMa KOCHUHYCOB, C HCITOJIB30BAHHUEM TCOPEM TPUTIOHOMETPHUH ((I)OpMYJIa
TeOpeMa CHHYCOB. IJIOIIA/IA TPEYTOJbHUKA YEPE3 ABE CTOPOHBI U YTOJ MEXKIY
Pemenue HUMHU, (OpMYyJIa TUIOIIAN YETHIPEXYTOIBHUKA Yepe3 €ro
TPEYTOIBHHUKOB. JMaroHaau ¥ yroia MEXIy HUMH).
I[IpakTHdeckoe PemiaTh TpeyroabHUKH.
IpUMEHEHHe Pematb npakTHyecKue 3a/1a4n, CBOISAIINECS
JI0Ka3aHHBIX TEOPEM K HaXO0XJACHUIO PA3JIMYHbBIX 3JIEMEHTOB TPEYTOJIbHUKA
[IpeoOpazoBanue nogoous. 10 [TonsTne OcBauBaTh NOHATHE NPEOOPA30BAHUS TOI00US.
MeTpuueckue 0 IpeoOpa3zoBaHUU HccaenoBath OTHOIICHNUE TUHEHHBIX JIEMEHTOB QUTYP
COOTHOIIEHUS nosoous. py Mpeodpa3oBaHUU OI00US.
B OKPY>KHOCTH CoOTBETCTBEHHBIE HaxoauTs npuMepsl o1001s B OKPY KAFOIICH
AJIEMEHTHI MOJIOOHBIX | JAEHCTBUTEIBHOCTH.
duryp. BbIBOAUTH METPUYECKUE COOTHOIIEHUS MEKTy OTPE3KaMU
Teopema XOp/I, CEKYIIIHUX U KacaTeIbHbIX C HCIOJb30BAHUEM

BIIMCAHHBIX YTJIOB U HOI[O6HI>IX TPCYT'OJIbHUKOB.
Pemarn IrCOMCTPHUYCCKUC 3a/1a41 U 3a/1a41 U3 peanLHoﬁ
KH3HHU C UCITIOJIb30BAHHEM HO,IIO6HBIX TPCYTOJIbLHUKOB
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0 TIPOU3BEJCHUM
OTPE3KOB CEKYILHX,
TeopemMa O KBaapare
KacaTeJIbHOM.
[Ipumenenue

B PEILICHUU
F€OMETPUUECKUX
3ajau

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKECHUE
Y BBIYMTAHUE
BEKTOPOB,
YMHOXEHHE BEKTOPa
Ha YUCJIO.
DuU3NUECKUN U
reOMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxenue BekTopa
10 IByM
HEKOJIJTMHEAPHBIM
BEKTOpaM.
Koopaunatsr
BEKTOpA.

CkansipHoe
IIPOU3BE/ICHUE
BEKTOPOB, €r0

Hcnonb30BaTh BEKTOPHI KaK HAIIPABJICHHBIE OTPE3KU,
HCCJIe0BATh FEOMETPUUECKUN (TIepeMeIIeHne) U
(uznyeckuil (cuia) CMbICIIbI BEKTOPOB.

3HaTh omnpeeIeHUs1 CyMMBbI U pa3HOCTH BEKTOPOB,
YMHOXEHHUS BEKTOpa Ha YUCII0, HCCIe0BATH
F€OMETPUYECKUNA U (PU3UUECKUI CMBICIIBI 3TUX ONEPALIHA.
Pemiarb reomMeTpu4eCcKue 3a1a4u C UCIIOJIb30BAHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP MO JBYM HEKOJJIMHEAPHBIM
BEKTOPAM.

Hcnonb3oBaTh CKAISIPHOE NPOU3BEICHUE BEKTOPOB,
BbIBOJAUTH €I0 OCHOBHBIE CBOMCTBA.

BopI4ucasiTh CyMMy, Pa3HOCTh U CKaJIIPHOE MPOU3BEICHUE
BEKTOPOB B KOOPJIMHATAX.

IIpuMeHSTH CKAISIPHOE TPOU3BEACHUE T HAXO0XKACHUS
JUIMH U yTJIOB
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MIPUMEHEHHE
JUIS HAX 0K ICHUS
JUTUH U YTJIOB.
Pemenue 3amau

C ITOMOILIBIO BEKTOPOB.
[IpumeHneHne BEKTOpOB

JUISL peLIeHUs 3a/1a4
bu3uKu

JlexapTOBBI KOOPAMHATHI
Ha IUIOCKOCTH

JlekapTOBBI
KOOpPJAMHATBI TOUYEK
Ha TUIOCKOCTH.

YpaBHEHHE NPSIMOM.

YpaBHeHHe
OKPY>KHOCTH.
Koopannatel Touek
nepeceyeHus
OKPYXXHOCTH U
IIPSIMOM.

Meron koopauHAT
IIPY PELICHUU
F€OMETPUYECKHUX

3aja4, MIPaKTHYCCKUX

3aJad

OcBauBaThb NOHATHE IPSIMOYTOJIBHON CUCTEMBI
KOOPJIMHAT, IEKAPTOBBIX KOOPAUHAT TOUYKH.

BeiBOAUTH ypaBHEHHE IIPSAMOM U OKPY’KHOCTH. BbiaeasiTh
MOJIHBIN KBaJIpaT JJI1 HaXOKECHUS LIEHTpa U paguyca
OKPY’KHOCTHU 110 €€ YPABHEHHUIO.

PemaTp 3aqaum Ha HAXOXKIEHUE TOUYEK NIEPECEUCHUS
IPSIMBIX U OKPY’KHOCTEH C IOMOIIBI0 METOAA KOOPAUHAT.
Hcnoab3oBaTh CBOWCTBA YIIIOBOr0 KO3 (HULIMEHTA TPSMOI
IIPYU PELIEHUU 33124, JIJIS1 ONPEIEIICHHS PaCIIONOKEHUS
IPSMOM.

IIpuMeHATH KOOPAUHATHI IIPU PEIICHUU T€OMETPUUYECKUX U
NPAKTUYECKUX 3a]1a4, JJIsl TOCTPOCHUSI MAaTEMaTUYECKUX
MOJIeNIeH peasIbHBIX 3a/1a4 («METO KOOPIUHATY).
IMoab30BaThCst 419 TOCTPOEHUS U UCCIEA0BaHUI
IU(POBBIMH PECypCaMH.

3HAKOMHMTBHCH ¢ HCTOPHEHN Pa3BUTUSA TEOMETPUN
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[IpaBuibHBIE
MHOTOYTOJIbHUKH.
JImuHa OKPYKHOCTH U
MJI0IIA/Ib KpyTa.
Brruucnenue miomaaein

[IpaBunbHBIE
MHOTOYTOJIbHUKH.
Yucno n. Inuna
OKPYXHOCTH, TyTH
OKPY>KHOCTH.
Pagnannas mepa
yria.

[Inomane kpyra,
CEKTOpa, CErMEHTAa

®opMyJIMPOBATh OINPECIICHUE PABUIIBHBIX
MHOTOYTOJIbHUKOB, HAXOAHUTb UX 3JIEMEHTHI.
ITo1b30BaTHCSsI TOHATUEM JUIMHBI OKPY>KHOCTH, BBEIEHHBIM
C TIOMOIIBIO NTPABUIIBHBIX MHOTOYTOJIbHUKOB, ONIPeleJsATh
YUCIIO T, JVIMHY IyTU U PaJHaHHYI0 MEpy yria.
IIpoBoauTH MEpexoa OT paliaHHOW MEPHI yria

K FPalyCHOM ¥ HA00OPOT.

OnpenensiTh IIOMAAb Kpyra.

BoiBoauts ¢gopMyJibl (B rpayCHON U pauaHHON Mepe)
JUTSL ITUH IYT, TUIOIIA/Ie CEKTOPOB U CETMEHTOB.
Boruncasats mwionany GUryp, BKIFOYAOMIMX JIEMEHTbI
OKPYKHOCTH (Kpyra).

HaxoauTts muiomany B 3a1a4ax peanbHON )KU3HH

JIBM>KEHUS TITIOCKOCTH

ITonsTue o IBMKEHUU
TIOCKOCTH.
[TapannenbHbIi
MIEPEHOC, TOBOPOT
[Iprnmenenue

IIpY PELICHUH 3a/1a4

Pa30ouparte npumMepsl, WILTIOCTPUPYIOIIHME TOHATHUS
JNBH>KCHUSL.

DopMyJTHPOBATH ONPEIEICHUS MapaJIIENBHOTO IIEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPUHU. BBIBOAMTH X CBOMCTBA,
HAXOUTh HENOJABUKHBIE TOUKHU.

HaxoauTh HEHTPHI U OCU CUMMETPUH NpOoCTEHIINX (QUTYP.
IIpumeHsiTh napajuieNIbHbIN IEPEHOC U CUMMETPHUIO TIPU
pEelIeHUN reOMEeTPUUECKUX 3a/1a4 (pa3oupath MPUMEPHI).
Hcenoab3oBaTh 11 MOCTPOCHUS U UCCIEN0BAHNN

U poBBIE peCypChbl

[ToBTOpEeHUE, 0000IICHNE,
CACTEMATHU3ALMs 3HAHWUI

[ToBTOpEHUE
OCHOBHBIX ITOHATHI U

OnepupoBath NOHATUSIMU: DUTYpa, TOUKA, TIPSIMAs, YTOI,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBIN U PAaBHOCTOPOHHUI
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METOJI0B KypcoB 7-9
KJaccoB, 00001IeHEe
U CUCTEMAaTU3aLINS
3HaHUM.
[Ipocrenmmue
F€OMETPUYECKUE
burypsl u ux
cBoricTBa. 3mepenne
FEOMETPUYECKUX
BEJINYVH.
TpeyroapHuKH.
[TapannensHbie 1
NEPIECHIUKYISIPHBIE
npsiMBbIE.
OKpY>KHOCTb U KpYT.
I'eomeTpuueckue
MTOCTPOCHUS. YTJIbI
B OKPYKHOCTH.
Bnucannsie n
OTIMCaHHBIC
OKPY’KHOCTH
MHOT'OYTOJIBHUKOB.
[Ipsimas u
OKPY>KHOCTb.
YeThIpEXyTrOnbHUKH.
Bnucannsie

TPEYTOJIbHUKH, IPIMOYTOJIbHBIN TPEYTOJIBHUK, MEINAHA,
OHMCCeKTpHUCca U BbICOTa TPEYTOJIbHUKA, TAPAJIIETIOrPaMM,
pOMO, IPSIMOYTOJIbHUK, KBaJIpaT, Tpareluus; OKPYKHOCTb,
KacartelibHas;, paBeHCTBO U 1nojobue duryp,
TPEYTrOJIbHUKOB; MapaJuIeIbHOCTh U NEPIEHIUKYISIPHOCTD
IPSMBIX, YTOJI MEXKAY IIPSIMBIMU, CHAMMETPHUSI OTHOCUTEIIBHO
TOYKH U MIPSAMOM; JUIMHA, PACCTOSIHUE, BEJTMUMHA YIJIa,
IJIOIIA b, TIEPUMETD.

HUcnoab3oBath popmyJibl: IIEpUMETPA U TLIOLIAIN
MHOTOYTOJIBHUKOB, JJIMHBI OKPY>KHOCTH U TUIOIIAJAN KpyTa,
00BEMa MPSIMOYTOJIBHOTO TTapalieIenue/a.
OnepupoBaTbh NOHATHUSAMM: TIPAMOYTOJIbHAS CUCTEMA
KOOPJMHAT, BEKTOP; UCIOJIb30BATh 3TH ITOHATHUS JJIs
IIPEICTABJICHUS JAHHBIX U PEIIEHUS 3a/1a4, B TOM YHCIIE

U3 IPyTUX YYEOHBIX MPEIMETOB.

PemiaTs 3a71a4m Ha NOBTOPEHUE OCHOBHBIX MOHSITHUH,
WJUTIOCTPALMIO CBSI3€M MEXKy pa3JIMYHBIMU YaCTAMH Kypca.
BriOupaTb MeToa AJis1 pELICHHS 33/1a4u.

PemaTh 3a1aum 13 NOBCEHEBHOM KU3HU
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Y OIIMCaHHbIC
YETHIPEXYTOJbHUKHU.
Teopema [udaropa u
Hayasa
TPUTOHOMETPHUH.
Pemenne o0mumx
TPEYTrOJIbHUKOB.
[IpaBusnbHbIE
MHOT'OYTOJIbHHUKH.
[IpeobpazoBanms
IIJIOCKOCTH.
Jpmxkenus. [logooue.
Cummerpus.
[Lnomans.
Brruucnenue
momanen. [ lnomann
NoI00HBIX QUTYP.
JlekapToBbI
KOOpPJIMHATHI Ha
MIJIOCKOCTH.

BekTopsl

Ha TJIOCKOCTHU

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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OEJIEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOTI'O KYPCA
«BEPOSATHOCTDb U CTATUCTHUKA» B 7-9 KITACCAX

INOACHUTEJIBHAA 3AIITMCKA

B coBpeMeHHOM 1MGPOBOM MHUpE BEPOSTHOCTb M CTAaTUCTHKA MPHOOPETAIOT BCE
OOJBITYI0 3HAYMMOCTb, KaK C TOUYKH 3PEHUS TPAKTUICCKUX MPUIIOKCHHM, TaK U UX POJTU
B 00pa30BaHuU, HEOOXOJUMOM KaKJI0My 4esloBeKy. Bo3pacraer uucino npodeccuit, npu
OBJIaJICHUU KOTOPBIMH TpeOyeTcs Xopoiiias 6a30Bas OJIr0OTOBKA B 00J1aCTH BEPOATHOCTU
Y CTATUCTHUKH, TaKasl IIOJITOTOBKA BaKHA JIJISI TPOIOJDKEHUST 00pa30BaHMS WIS Y CIICTITHOMN
podecCHOHAIEHON Kapbephl.

Kax11p1i1 4esioBek MOCTOSIHHO MTPUHUMAET PEIICHUs Ha OCHOBE UMEIOIIUXCS Y HETO
JTAHHBIX. A Isi 000CHOBAaHHOTO TPUHATHS PEIICHHWS B YCIOBUSAX HEIOCTaTKa WIIA
n30bITKa HWHGOPMAIMU HEOOXOJWMO B TOM 4YHCIE XOpOIIo CcHOPMHUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTHYECKOE MBIITUICHHE.

NmenHo mo3ToMy OCTpO BCTajia HEOOXOAUMOCTh C(POPMUPOBATH Y 0O0YUAIOIITUXCS
(GyHKIMOHATIBHYIO TPAaMOTHOCTh, BKJIIOYAIONIYI0 B C€0Si B KaueCTBE HEOThEMJIEMOM
COCTABJISIFOIICH YMEHHE BOCTIPUHUMATh M KPUTHYCCKH aHAIM3UPOBATh HH(POPMAIIHIO,
MPE/ICTABIICHHYIO B PA3JIMUHBIX (POpMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHUX
peanbHBIX TPOIECCOB M 3aBUCHMOCTEH, MPOM3BOIUTH TMPOCTEHINME BEPOSTHOCTHBIC
PaCU€THI.

3HAaKOMCTBO B Y4Y€OHOM Kypc€ C OCHOBHBIMHU MPHUHIIMIIAMH cOOpa, aHaau3a H
MPEACTABIICHUS JAHHBIX W3 Pa3IUYHBIX cep KU3HM O0OIecTBa W TOCyAapCTBa
npuoOmiaeT oOydalmuxcs K OOIIECTBEHHBIM HHTepecaM. M3yueHue OCHOB
KOMOMHATOPUKM pPa3BUBACT HABBIKM OpraHU3alMKM TIepedopa W TMojaAcuéra dYucia
BapUAHTOB, B TOM YHCJIC B TMPHUKJIAJHBIX 3aJadax. 3HAKOMCTBO C OCHOBAMH TEOPHUHU
rpadoB co3maét maremaruueckuil (yHaamMeHT Uit (GOPMHPOBAHUS KOMIIETEHIIUIB
obnacti WHPOPMATUKM W HUQPPOBBIX TEXHOJOTHHA. [Ipw W3yYeHWH CTATUCTUKH W
BEPOSTHOCTH 00OTAIAIOTCS MPEJACTABICHUS OO0YYalOIIMXCSA O COBPEMEHHOW KapTHUHE
MHpa U METOJIaX €ro MCCIeN0BaHusA, (OPMUPYETCS MOHUMAHUE POJIA CTATHCTHKU Kak
WUCTOYHHKA COIMAIBHO 3HAYUMOW WHGOpPMAIMM W 3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT'O MBIIIIJICHUS.

B COOTBETCTBUU C JNaHHBIMHU IEISIMH B CTPYKType IPOrpaMMbl y4eOHOTO Kypca
«BeposATHOCT M CTaTHCTHKA» OCHOBHOTO OOIIEro 0Opa30BaHUs BBIACICHBI CICAYIONINE
coJiep kaTelIbHO-MeTonnueckne JMHuU: «lIpencraBieHne MaHHBIX W OMHCATEIIbHAS
CTaTUCTHKa», «BeposTHOCTHY, «IneMeHTh KOMOMHATOPUKH», «BBeleHne B TEOPHUIO
rpadoBy.

Conepxxanne nuaNM «lIpencraBieHne MaHHBIX W OMHUCATENbHAS CTATUCTHUKA
CIIy’KUT OCHOBOM JUisl (JOPMHUPOBAHUSI HABBIKOB paOOThl ¢ MH(OpMAIIMEN: OT YTCHUS U
UHTEpHpeTaluu uH(OpMalUu, NpPEACTaBICHHOW B TalnuIlax, Ha JadarpaMmax u
rpadukax, 10 cOopa, MPEACTABICHHS M aHAIHM3a JAHHBIX C UCIOJb30BaHUEM
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CTaTUCTUYECKUX XapaKTEpPUCTUK CpPEJHUX U pacceuBaHus. Pabotas ¢ JaHHBIMH,
oOydJaromyecss yd4aTcsi CUMTBIBAaTh ¥ HWHTEPIPETHPOBATH JaHHBIC, BBIJIBUTATH,
apryMEHTHPOBATh U KPUTUKOBATH MTPOCTEUIIINE TUIIOTE3bI, PA3MBIIIATH HaJ (PaKTOpaMu,
BBI3BIBAIOIIMMH W3MEHUYMBOCTh, W OLICHMBAaTh HMX BIMSHUE HAa pacCMaTpUBacMbIC
BEJIMYMHBI U TIPOIIECCHI.

NHTYyUTHBHOE TMPEICTAaBICHUE O CIy4YallHOM W3MEHYMBOCTH, MCCIEIOBAHUE
3aKOHOMEPHOCTEN M TEHACHUMU CTAaHOBUTCS MOTHUBHUPYIOIIEW OCHOBOM ISl U3y4YECHUS
TEOPUU BEPOSATHOCTEW. boJbllIoe 3HaUeHNE UMEIOT TPAKTUYECKUE 3aaHusl, B YACTHOCTH
OMBITHI C KJIACCHYECKUMH BEPOSITHOCTHBIMU MOJEIISIMH.

[ToHsiTHE BEpOATHOCTH BBOJUTCS KaK Mepa MpaBaoNo00us CIIy4ailHOTO COOBITHS.
[Ipu n3yueHun y4eObHOTro Kypca o0ydaronifecs: 3HaKOMSITCS ¢ IPOCTEHIITMMHA METOIaMU
BBIYUCJICHUS BEPOSITHOCTEH B CIy4alHBIX DJKCIEPUMEHTaX C PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMUA HCXOJAMHU, BEPOSTHOCTHBIMU 3aKOHAMH, MO3BOJISIOIIMMU CTaBUTh U
pemaTh 6ojee CioXHBIE 3a7aun. B yueOHBIN Kypc BXOAST HaYaJIbHbIE MTPEICTABICHUS
O CITy4ailHbIX BEJIMUMHAX U UX YUCJIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBISECTCS 3HAKOMCTBO OOYYarOIIUXCSC
MHOJKECTBAMHA M OCHOBHBIMH ONEpPalMsIMHU HaJl MHOXECTBAMH, PacCCMaTPUBAIOTCS
pUMEpbl MPUMEHEHUsI JJi1 pEelIeHUs 3aJad, a TakKe MHCIOJb30BaHUS B JPYIHUX
MaTEeMaTUYECKUX Kypcax U y4eOHBIX MpeMeTax.

B 7-9 knaccax uzydaercst yueOHbIN Kypc « BeposiTHOCTh M CTaTUCTUKA», B KOTOPBIH
BXOAAT pazaensl: «lIpeacTaBieHre NaHHBIX U ONMUCATENIbHASI CTATUCTUKA,
«BepoarHocThY», «DIeMEeHTh KOMOMHATOPUKNY, « BBesienue B Teoputo rpadoBy.

OOmiee 4YuCIO YacoOB, PEKOMEHJOBAHHBIX [IJII M3Yy4YEeHHs] Y4YEOHOro Kypca
«BeposiTHOCTh U cTaTtuctukay, — 102 vaca: B 7 kiacce — 34 yaca (1 yac B Heueln),
B 8 kimacce — 34 gaca (1 gyac B Hezeno), B 9 kinacce — 34 Jaca (1 4ac B HEZIEIHO).

COAEPKXAHUE OBYUYEHUA
7 KIIACC

[IpencraBieHne JaHHBIX B BUJE TaOJWil, AuarpaMmm, TpadukoB. 3amoJiHEHHE
Ta0JIMI], YTEHHE U MOCTPOCHUE AMarpaMM (CTOJIOUKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Yrenne rpadukoB peanbHbIX MpolieccoB. M3preuenne nHpopManumu U3 auarpamMm u
Ta0JIMII, UCTIONB30BAHNUE U MHTEPHIPETALINS TAHHBIX.

OnucarenbHasi CTAaTUCTUKA: CpelHee apupMeTHdyecKkoe, MeauaHa, pa3zMmax,
HauOoJbIIIee U HAMMEHbIlIee 3HaYeHUsI HA00pa YMCIIOBBIX AaHHBIX. [[puMepsl ciayyaitHON
M3MEHYHUBOCTH.

CnyualiHbll SKCIIEPUMEHT (OMBIT) U CIydaliHOE cOObITHE. BEpOosATHOCTH U yacToTA.
Posib Ma0BEpOSITHBIX U IPAKTHUECKU JOCTOBEPHBIX COOBITHIA B IPUPOJIE U B OOIIECTBE.
MoHeTa 1 UrpajibHast KOCTb B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. Ctenens BepuHbl. Yncio pédep U cymMMapHasi CTETICHb
BepiuuH. IIpencrasnenue o cBsa3HocTH rpada. Lenu u nukisl. [Tyt B rpadax. O0xoxn
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rpada (dinepoB nyTh). IlpeacraBnenune o0 opueHTUpOBaHHOM Tpade. Pemenue 3amau
C OMOIIBIO TpadoB.

8 KUIACC

[IpencraBieHne JaHHBIX B BUAE TaOIUII, JUarpamm, rpa(ukos.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, MOJAMHOKECTBO. Oniepany HaJ MHOKECTBAMHU:
o0beMHEHUE, NepecedeHue, nonojaHeHue. CBoicTBa omnepanuil HajJl MHOXECTBAMM:
IIEPEMECTUTENBHOE, COYETATEIBHOE, PACIIPEAEIIUTENIBHOE, BKIOUeHus. Vcnonb3oBanne
rpauyeckoro MpeACTaBICHUS] MHOXECTB Ul ONMCAHUSA PEATBHBIX IMPOIECCOB U
SIBJICHUM, [TPU PELICHUH 3a/1a4.

N3mepenne paccenBaHus JAaHHBIX. JlUcriepcus M CTaHOAPTHOE OTKIOHEHHE
YHCIIOBBIX HA0OPOB. JlnarpaMma paccenBaHusl.

DnemMeHTapHbIe COOBITUS cirydaiiHOro omnbiTa. CiayuaiiHble coObITUS. BeposiTHOCTH
coObITHIl. OmNBITBI C PAaBHOBO3MOKHBIMHU 3JEMEHTApHBIMH COOBITUAMU. CiydalHbIN
BbIOODP. CBSA3b MEXIYy MaJOBEPOSTHBIMU U NMPAKTUYECKU JOCTOBEPHBIMU COOBITHSIMU
B IIPUPOJIE, OOIIECTBE U HAYKE.

JlepeBo. CBoMCTBa IEPEBBEB: E€IMHCTBEHHOCTh ITyTH, CYLIECTBOBAHUE BUCIYECH
BEpUIMHBI, CBSI3b MEXKJY YHMCIOM BEpIIMH M 4HciioM pEdep. IlpaBuio yMHOXKEHHS.
Pemenue 3aau ¢ momouisio rpaos.

[IpotuBonosnoxueie coobiTud. uarpamma Jiisiepa. OObeAMHEHUE U TTEPECEUCHHE
coObiTnii. HecoBmecTtHble coObITHs. DOpMysia CHOXKEHHS BEpPOSTHOCTEH. Y ciaoBHas
BeposiTHOCTh. [IpaBuno ymHoxenusi. HesaBucumbie coOwitusi. IIpencraBnenue
DKCIEPUMEHTAa B BHUJAE JAcpeBa. PemeHne 3agady Ha HAXOXKICHHE BEPOSITHOCTEN
C IOMOIIIBIO JI€PEBA CIYyYaMHOr0 KCIIEpUMEHTa, AUarpaMmm Jiliepa.

9 KIIACC

[IpencraBienne MaHHBIX B BUJIE TAOJUIl, AUarpaMm, rpadukoB, MHTEpHpETAIUs
JTaHHBIX. UTEeHHEe ¥ TOCTPOCHHE TaOJIHII, TUarpaMm, rpauKoB MO peaJbHbIM JIaHHBIM.

ITepecranoBku u Qakropuan. CoueTaHuss WU YUCIO codeTaHUH. TpeyrojbHUK
[Tackains. Pemenue 3amau ¢ MCNosib30BaHUEM KOMOWHATOPUKH.

['eomerpuyeckas BeposTHOCTh. CiydailHbIE BBIOOP TOYKM U3  (QUTYpHI HA
IIJIOCKOCTH, U3 OTPE3Ka U U3 AYyTH OKPYKHOCTH.

UcneiTanne. Yenex n Heyaaua. Cepusi ucnblTaHuil 10 nepBoro ycmnexa. Cepust
ucneITanuii bepaym. BeposatHocTu coObITHIT B cepun UcTibITaHUN bepHyu.

CnyyaiiHas BeJIMYMHA W PACOpPENeNICHHE BEPOSITHOCTE. MaremaTuueckoe
OXUJaHue U aucnepcus. [Ipumepsl MaTeMaTU4eCcKOro OXKUJIaHUS KaK TEOPETUYECKOrO
CPEOHEr0 3HAYCHUS BEIMYHUHBI. MareMaTH4ecKoe O0KUIAHHE U AUCIEPCUS CIIyYarHON
BEJIMYUHBI «YHUCIIO YCIIEXOB B CEPUU UCTIBITAHUN bepHyIum».

[TonsiTue o 3akoHe OonbIIKX yncen. M3MepeHue BeposTHOCTEN ¢ TOMOIIBIO YacTOT.
Ponp u 3HaUeHME 3aK0HA OOIBIINX YHCEI B IPUPOJIE U OOIIECTBE.
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IMPEAMETHBIE PE3YJIBTATbHI

[IpeameTHBIE pPE3yJBTaTBl OCBOSHHUS MPOTPAMMBI y4EeOHOTO Kypca K KOHILY
oOyueHus B 7 KJacce:

Yurate wuHpOpMaLMIO, NPEICTaBICHHYI0 B Tabmuuax, Ha JuMarpaMmax,
IIPE/ICTABIATh JAHHBIE B BUJIE€ TAOJIUL, CTPOUTH AHATrPAMMBI (CTOJIOMKOBBIE (CTOIOYATHIC)
Y KPYrOBbI€) 10 MacCHBaM 3HAYECHUH.

OnuceIBaTh U UHTEPIIPETUPOBATH PEAIBHBIC YMCIIOBBIC TAHHBIE, MPEICTABICHHBIC
B TaOnuIlax, HA [MarpaMMax, rpadukax.

Hcnonb30BaTh i1 ONUCAHUSL JAHHBIX CTATUCTHYECKUE XapaKTEPUCTUKU: CPEIHEE
apupMeTnyecKoe, MeInaHa, HanboJIpllIee U HAMMEHbIIEE 3HAYEHUS, pa3Max.

HmeTh npesicTaBieHue O ciyyailHOM M3MEHUMBOCTH Ha MIPUMEPAX LIEH, PU3NYECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX JAHHBIX, UMETh MPEICTaBICHUE O CTATUCTHYECKOU
YCTOMYUBOCTH.

[IpeameTHbIe pE3yJIbTaThl OCBOEHHUS MPOrpaMMbl Y4e€OHOTO Kypca K KOHILY
oOyueHus B 8 kiacce:

N3Bnekath 1 npeoOpa3oBbIBaTh UHPOPMAIMIO, TPEICTABICHHYIO B BUJE TaOJMII,
auarpamm, rpauKoB, MPEICTABIATh JaHHbBIE B BUJI€ Ta0IUII, JUarpaMM, rpauKoB.

OnuceIBaTh TAHHBIE C MOMOIIBIO CTATUCTUYECKUX MOKA3aTENeH: CPEAHUX 3HAUCHU
U Mep paccenBaHus (pa3max, JUCTIEPCHs U CTAHIaPTHOE OTKIOHEHUE).

HaxoauTh 4acTOThl YMCIIOBBIX 3HAYEHUN M YacCTOThI COOBITUM, B TOM YHCIE IO
pe3yibTaTaM U3MEPEeHUI U HaOJI0ICHUH.

Haxonuth BEpOSTHOCTH CIy4allHBIX COOBITHMII B OIbBITaX, 3HAas BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITUI, B TOM YHCJIE B OMBITAX C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHSIMH.

Hcnonb3oBaTh rpaduyeckue MOJACIU: JEPEBO  CIy4ailHOTO JKCIIEPUMEHTA,
JAarpaMMebl Diliepa, YUCI0Bast MpsaMas.

OnepupoBaTh NOHATUSIMU: MHOKECTBO, IOJIMHOKECTBO, BBITIOIHATh ONEpalliy HaJ
MHOXECTBAMU: OOBEIUHEHNE, TEpPEeCceueHre, JIOIMOJHCHUE, MEePEYUCISITh SIEMEHTHI
MHOJKECTB, IIPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonp3oBathk rpaduyeckoe mpecTaBICHUE MHOXKECTB M CBSI3eH MEXIY HUMU JIJIS
OTMCaHMSI TIPOIIECCOB U SBJICHUI, B TOM YHUCJIE TIPU PEIICHUU 33]1a4 U3 JPYTUX YIeOHBIX
MIPEIMETOB U KyPCOB.

[IpeameTHbIe pe3yJIbTaTbl OCBOEHUS NPOrpaMMbl Y4E€OHOrO Kypca K KOHILY
oOyueHus B 9 kiacce:

W3Bnekath u mpeoOpa3oBeIBaTh HHQPOPMAINIO, MPEICTABICHHYIO B Pa3IUYHBIX
WUCTOYHHUKAX B BHUJAC TaOiWIl, aAuarpamm, rpaduKoB, MPEICTaBISATh JaHHBIC B BHJIC
TabnwIl, quarpamm, rpaduKoB.
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Pemarp 3amauM  OpraHuM3oBaHHBIM  IepeOOpOM  BapHaHTOB, a  TakKke
C UCMOJb30BAHNEM KOMOMHATOPHBIX MTPaBUI U METOIOB.

Hcnonb30BaTh onMcaTeIbHbIE XapaKTEPUCTUKH JJII MACCUBOB YUCIIOBBIX JTAHHBIX,
B TOM YHCJIE CPETHUE 3HAYCHHSI U MEPBI pPACCEUBAHUS.

HaxoauTe 4acTOThl 3HAYEHUN M YacCTOThl COOBITHSA, B TOM YHCIE TMOJb3YSCh
pe3ysbTaTaMu IpOBEAEHHBIX U3MEPEHUI U HaOIIOIEHU.

Haxonutb BEpOSATHOCTH CITydalHbIX COOBITHI B M3YYEHHBIX ONBITaX, B TOM YHUCIIE
B ONBITaX C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUSIX HUCIBITAHUN
JI0 TIEPBOTO yCIIEXa, B CEPUAX UCIBITaHUN bepHyun.

MMeTb npeacTaBiIeHUe O CIIyYalHOM BEJIMUMHE U O PACIPENEIICHUN BEPOSTHOCTEM.

NmMerp mnpencraBieHUE O 3aKOHE OOJBIIMX YHCEN Kak O MPOSBICHHUH

3aKOHOMEPHOCTH B CIIy4YallHOM M3MEHUYMBOCTU U O POJM 3aKOHA OOJIBIIMX YHCEI
B IIPUPOJI€ U OOILIECTBE.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumenoBanue pazgena |KonmuectBo OCHOBHOE coAepKaHUE OcCHOBHBIC BUJIBI ICATEILHOCTH 00YYaIOIINXCSI
(Temsl) Kypca 4acoB
[IpencraBineHne TaHHBIX 7 IIpencraBienne naHHBIX OcBauBaTh CrOCOOBI MPEICTABICHUS

B Tabnuuax. [Ipaktuueckue
BBIYUCJICHUS 110 TaOJIMYHBIM
nadaeIM. M3Biieuenne u
WHTEpHIpeTalus TaOIMIHbBIX
nanHbiX. [IpakTnaeckas
pabota «TabauIb.
['paduueckoe
MPEACTABICHUE JaHHBIX

B BUJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOJI0YATHIX)
auarpamm. Urenue u
MIOCTPOCHUE AUATPAMM.
[Tpumepsl neMorpaduueckux
JarpamM.

[IpakTrueckas paborta
«JlnarpaMmbD»

CTATUCTUYECKUX JAHHBIX U YUCIIOBBIX MACCUBOB
C TIOMOIIBIO TAOJIHI] U IMarpaMM C UCTIOJIb30BaHUEM
aKTyaJbHBIX U BXHBIX JAaHHBIX (IeMorpaduieckue
JTAaHHBIE, TPOU3BOJICTBO MPOMBIILIICHHON U
CEJIBCKOXO3SMCTBEHHOM MPOAYKIIMH, OOIIIECTBEHHbIE
U IPUPOIHBIC SBJICHUS).

N3yuaTh MeTOABI pabOTHI C TAOTUYHBIMU U
rpagUIeCKUMHU MPEICTABICHUSIMA JTaHHBIX

C TIOMOIIEI0 IIU(PPOBBIX PECYPCOB B X0JI€
MPAKTUYECKUX pabOT

OnucaresnpHasg CTATUCTUKA

Yucnossie Habopsl. CpenHee
apu(pMeTHYEeCKOe.

MezmaHa YHUCJI0BOI'O Ha60pa.

OcBauBaTh NOHSATHSI: YUCIIOBOK HaOOP, Mepa
[EHTPaJbLHON TEHJESHIIUK (Mepa IIEHTPa), B TOM YUCIIC
cpennee apupMeTHIECKOe, MEeIUaHa.
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Y CcTONUMBOCTS MEUAHBI.
[IpakTrdeckas padota
«CpenHue 3HaUCHHS.
HauGonbliee 1 HauMeHbIIIEe

3HAYCHUS YHCIIOBOTO Habopa.

Pasmax

OnuceIBaTh CTATUCTUYECKUE JAHHBIE C TTOMOIIBIO
CpenHero apupMeTHueckoro U Meuansl. Pemars
3a/1auu.

HM3yuyarh CBOMCTBA CPEIHUX, B TOM YHCIIE

C TIOMOIIIBIO IU(PPOBBIX PECYPCOB, B XOJI€
IPaKTUYECKUX padoT.

OcBauBaTh NOHATHSA: HAMOOJbIIIEE U HAUMEHBLIEE
3HAYEHUS YUCIOBOTO MAacCHBAa, pa3Max.

Pematsb 3agaum Ha BEIOOp criocO0a OMUCAHUS
JAHHBIX B COOTBETCTBUHU C MIPUPOJION JAHHBIX U
LEJISIMU UCCIEIOBAHUS

CnyuaiiHasi U3MEHUYMBOCTD

CnyyaiiHast "3BMEHYMBOCTD
(mpumepsr). YacroTa
3HAYEHHI B MaCCHBE
JnaHHbIX. [ pynmnupoBka.
I'mcrorpaMmel.
[IpakTuueckas pabora
«CryyaiiHasi U3SMEHUYUBOCTH)

OcBauBaTh NOHATHS: YACTOTA 3HAUCHUI B MAaCCHBE
JIAaHHBIX, TPYNIIUPOBKA IAHHBIX, THCTOTPaMMa.
CtpouTh 1 aHAJIU3MPOBATH THCTOTPAMMEI,
noAOMPAaTh MOJIXOASANIMN IIar TPyIIUPOBKH.
OcBauBaTthb rpaduyeckue NpeacTaBICHNs Pa3HbIX
BHJIOB CJIy4YailHOM M3MEHUYUBOCTH, B TOM YUCJIIE

C TIOMOIIBIO ITU(PPOBHIX PECYPCOB, B XOJIe
IPaKTUYECKON pabOThI

Brenenue B Teoputo rpadoB

I'pad, Bepmmna, pedpo.
IIpencraBnenue 3amaumn

¢ nmoMmotpio rpada. CTeneHpb
(BaJICHTHOCTD) BEPIIUHBI.
Yucno pédep u cymmapHas
cTeneHb BepiuH. Lens u

OcBauBath noHsiTUA: rpad, BepiirHa rpada, pedpo
rpada, cTerneHb (BaJIGHTHOCTh BEPIIHMHBI), IIETTh U
UK.

OcBauBaTh NOHATHA: TYTh B Ipade, i1epoB MyTh,
00xon rpada, OpueHTUPOBAHHBIN Tpad.

Pemiath 3a1a4M Ha IOUCK CyMMBI CTEIIEHEW BEPIINH
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nuki. [1yTe B rpade.
[IpencraBieHue o CBI3HOCTH
rpada. O6xon rpada
(1J1IepOB MyTh).
IIpencrasnenue

00 OpUEHTUPOBAHHBIX

rpadax

rpacda, Ha mouck 06xoaa rpada, Ha TOUCK My Tei

B OPUEHTHPOBAHHBIX rpadax.

OcBauBaTh c0Cco0bI MPECTABICHUS 33]a4 U3 Kypca
anreOpbl, TEOMETPUH, TEOPUH BEPOITHOCTEH, IPyTUX
IPEIMETOB C MOMOIIBIO TpadoB (KapThl, CXEMBI,
ANEKTPUYECKHUE IeTH, (yHKITMOHATLHBIC
COOTBETCTBHS) Ha IpUMEpax

BeposTHOCTB 1 yacToTa
CIIy4aifHOTO COOBITHS

City4aiiHbIl OTIBIT U
CIIy4aiiHO€ COOBITHE.
BeposiTHOCTh 1 yacToTa
coObITUs. PoJib
MaJIOBEPOSTHBIX U
MPaKTUYECKU JTOCTOBEPHBIX
COOBITHI1 B IPUPOJIE U

B oOuiecTBe. MoHeTa u
UrpaibHas KOCTh B TEOPUU
BEPOSITHOCTEM.
[IpakTrueckas paborta
«YacToTa BbIaICHUS OpJIay

OcBauBaTh NOHATHSA: CIIyYalHBIN OIBIT U
Clly4aiiHOE COOBITHE, MAaJTOBEPOSITHOE U IPAKTHUUECKU
JIOCTOBEPHOE COOBITHE.

N3yuarh 3HaUNMOCTH MaJIOBEPOSITHBIX COOBITUI

B IPUPOJE U OOIIECTBE HA BAXKHBIX MPUMEPax
(aBapuu, HECHACTHBIE CITy4au, 3alUTa IEPCOHATBHOM
uH(popmaIum, nepeaaya J1aHHbIX).

N3yuyaTh posib KJIaCCUYECKUX BEPOSITHOCTHBIX
Mojieniel (MOHETa, UrpajibHas KOCTh) B TEOPUU
BEPOSTHOCTEM.

Ha0Juronath 1 M3y4aTh 4YacCTOTY COOBITHI B MPOCTHIX
HKCIIEPUMEHTAX, B TOM YUCJE C MOMOIIBIO [IUPPOBBIX
PECYpPCOB, B X0OJI€ MPAKTUYECKOIN pabOThI

O06o061enue,
CUCTEMATHU3AIUS 3HAHUHN

[IpencraBneHune NaHHBIX.
OmmcarenbHast CTATUCTHKA.
BeposTHOCTS CitydaitHOTO
CcOOBITHA

IloBTOPATH U3yYCHHOE U BHICTPAUBATH CUCTEMY
3HaHHM.

Pemartsb 3agaum Ha NIpeACTaBICHUE U ONUCAHUE
JTAHHBIX C TIOMOIIBI0 U3YYEHHBIX XapaKTEPUCTHUK.
OO0cy:ka1aTh NpUMepPbI CTyYaiiHBIX COOBITUH,
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MaJIOBEPOSTHBIX U MPAKTUYECKU IOCTOBEPHBIX
CIIy4alHBIX COOBITHI, UX POJIH B IPUPOJIE U KU3HU
YeJoBeKa

OBIIEE KOJIMYECTBO
YACOB I10 ITPOIT PAMME

34
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8 KUIIACC

"7 Kj1acca

OnucarenbHasi CTAaTUCTHKA.
CiyyaiiHasi ©3MEHYMBOCTb.

Cpennue yuciaoBoro Habopa.

CryqaitHble COOBITHS.
BeposTHOCTH 1 4aCTOTBHI.
Kiaccnueckue monenu
TEOPUU BEPOSATHOCTEN:
MOHETA U UrpajibHasl KOCTh

HanmenoBanue pasaena  |[KoandecTso OcHoOBHOE cozepKaHne OcCHOBHBIE BU/IBI IEATEIBHOCTH 00YyYarOIIUXCs
(Temsl) Kypca 4acoB
[ToBTOpEeHuE Kypca 4 [IpencraBieHue JaHHBIX. IToBTOpPATH U3yYEHHOE U BHICTPAMBATH CUCTEMY

3HAHUMU.

Pemiars 3aga4u Ha IpEACTABICHUE U ONIMCAHUE
JTAaHHBIX C MOMOIIBIO U3YUYECHHBIX XAPAKTEPUCTHK.
Pewmiare 3a1aum Ha IpeACTABICHNUE IPYIITUPOBAHHBIX
JTAaHHBIX U OMKMCAHUE CIIYYaHON U3MEHUYMBOCTH.
Pemiate 3agaumn Ha onpeeeHNEe YaCTOThI
CIIy4aliHBIX COOBITUH, 00CYX/IEHUE TPUMEPOB
CIIy4ailHbIX COOBITUI, MAJIOBEPOSITHBIX U
MPAKTUYECKU JJOCTOBEPHBIX CITyYalHBIX COOBITHI, UX
PO B PUPOJIE U KU3HU YEJIOBEKA

OmnucarespHas CTAaTUCTUKA.
PaccenBanne TaHHBIX

Otknonenus. Jucnepeus
YUCJIOBOTO HAabopa.
CranmapTHOE OTKJIOHEHUE
YUCJIOBOTO Habopa.
Jnarpammel paccenBaHus

OcBauBaTh NOHATHS: AUCIICPCHUA U CTAaHAAPTHOC
OTKJIOHCHHUC, UCIIOJIb30BATb 3THU XaPAKTCPHUCTHUKHU
I OIIMCAaHUA paCCCUBAHUA JaHHbBIX.

BLIIIBI/IFZIT]) THNoOTEe3bI 00 OTCYTCTBUH WJIM HAJIMIUU
CB:A3H 110 AuarpamMmam pacCCBaHU:d.

CTpOI/ITb JuarpaMMbl paCcCCHUBaHUS 110 HMCIOIITUMCA
JaHHBIM, B TOM YHCJIC C TIOMOIIBIO KOMIIBIOTCPA
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MHoOXecTBa

MHOKEeCTBO, ITOAMHOXKECTBO.
Oneparuu Haj
MHO>KECTBaMHU:
o0beIMHEHNE, IEpeceUeHuE,
JIOTIOJTHEHHE.

CaoiicTBa ornepauuii

HaJ] MHO>KE€CTBAMMU:
NEPEMECTUTENBHOE,
COYETATEeNBHOE,
pacmpeenuTeNbHOE,
BKITFOUCHUSI.

['paduueckoe
IpeJCTaBICHUE

MHO’KECTB

OcBauBaTh NOHATHA: MHOKECTBO, dJIEMEHT
MHO€ECTBA, IIOJIMHOXKECTBO.

BoInoJHATH onepauuy HaJ MHOKECTBAMU:
o0beIMHEHNUE, IepeceueHue, TOMOTHEHUE.
Hcnosb30BaTh CBOMCTBA: IEPEMECTUTENBHOE,
COYETATENIbHOE, PACIIPEAEIUTEIBHOE, BKIOYEHHUS.
Hcnonb3oBath rpadguueckoe NpeacTaBieHue
MHOYKECTB IPH ONHCAHUU PEATBHBIX IPOLECCOB U
SBJICHUM, TPU PELICHUH 337a4 U3 APYTUX yUeOHBIX
IIPEAMETOB U KypCOB

BeposTHOCTS Cily4yaliHOTO
cOOBITHUS

DnemeHTapHbIe COOBITHS.
Cmyyaitabie cOOBITHS.
braronpustcTByronme
AJIEMEHTapHbIE COOBITHUSI.
BepositHOCTH COOBITHIA.
OnBITH C PABHOBO3MOXHBIMH
AJIIEMEHTAPHBIMU COOBITHUSIMU.
Crny4alinbiii BEIOOD.
[IpakTruueckas paborta
«OnbIThI

C PaBHOBO3MO>KHBIMHU

OcBauBaTh MOHSATHSI: DJICMECHTAPHOE COOBITHE,
CITy4aiHOE COOBITHE KaK COBOKYITHOCTD
0JIarONpUSATCTBYIOUIUX AJIEMEHTAPHBIX COOBITHH,
PABHOBO3MOXHBIE JIEMEHTAPHBIE COOBITHS.
Pemarp 3ag1a4u Ha BEIYMCIIEHUE BEPOATHOCTEN
COOBITHH MO BEPOSATHOCTSAM 3JIEMEHTAPHBIX COOBITUI
CJIyYalHOTO OIIBITA.

Pemarb 3a1a4umn Ha BEIYKCIIEHUE BEPOSATHOCTEN
COOBITHH B OIBITAX C PABHOBO3MOKHBIMH
3JIEMEHTAPHBIMU COOBITHSAMH, B TOM YHCJIE

C IIOMOIIBIO0 KOMITBIOTEPA.
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AJIEMEHTAPHBIMH
COOBITHUSIMU

IIpoBoAUTH U U3Y4YaTh ONBITHI

C PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMHU COOBITUAMHU
(C UCTIOJIL30BAHUEM MOHET, UTPAIBHBIX KOCTEH,
JIPYTUX MOJIENIEH) B X0/Ie IPAKTUYECKON pabOThI

Brenenue B Teoputo rpadoB

Hepeso. CBoiicTBa aepena:
€IUHCTBEHHOCTh MyTH,
CyIIECTBOBAHUE BUCSUYECH
BEPILUHBI, CBSI3b MEKIY
YUCJIOM BEPIINH U YUCIOM
peo6ep. [IpaBuino yMHOKEHUS

OcBauBaTh NOHATHSL: JIEPEBO Kak rpad 0e3 nukIia,
BHCSIYas BepIIUHA (JIUCT), BETBb JEpeBa, MyTh

B JIEpeBe, JUaMETp JepeBa.

N3yuarh cBOMCTBA JIepeBa: CyLIECTBOBAHUE BUCSYEH
BEPILIUHBI, EAUHCTBEHHOCTh ITyTH MEXAY BYMSI
BEPIIMHAMHU, CBSA3b MEXK/Ty YMCJIOM BEPIIUH U YHUCIOM
péoep.

Pemiars 3a1a4M Ha IOUCK U IEPEUYMCIICHUE ITYTEU

B JIEPEBE, ONPEACIICHUE YUCIIA BEPIIUH WK pEOEp

B JIepeBe, 00X0J1 OMHAPHOTO JIEpPEeBa, B TOM YHUCIIE

C IPUMEHEHHUEM TTpaBUJia YMHOKEHHUS

CrygaitHble COOBITHS

[IpoTHBOION0XKHOE COOBITHE.
Juarpamma Dinepa.
OObenMHEeHHE U TIEpeceueHre
cobsiTuil. HecoBmecTHbIC
coObITHsi. Popmyiia
CJI0KEHUSI BEPOATHOCTEM.
[IpaBuio yMHOXeHUSA
BEPOSITHOCTEU. Y CJIOBHAS
BeposiTHOCTh. HezaBucumbie

OcBauBaTh NOHATHUS: B3AUMHO TPOTUBOMOJIOAKHBIE
COOBITHSI, OTIepallUU HAJl COOBITUSIMU, 00bETUHEHUE U
nepecevueHne coObITUl, Auarpamma Jitniepa (Dnnepa—
BenHna), coBMecTHBIE 1 HECOBMECTHBIE COOBITHS.
N3yuyaTh TeopeMbl 0 BEPOITHOCTH 00BETUHEHNUS

JBYX COOBITUHM ((POPMYIIBI CIOKEHUSI BEPOSITHOCTEN ).
Pemarts 3agaum, B TOM 4Kclie TEKCTOBBIC 3aa4H

Ha OTPEJICIICHNE BEPOSTHOCTEH 0ObETUHEHUS U
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coosiTus. [IpencraBnenue
CIIy4aifHOT'O SKCIIEPUMEHTA
B BHJIC JIepeBa

MepecevyeHUs COOBITHI C TOMOIIBbIO YHCIIOBOM
npsAMOii, TuarpaMm Ditiiepa, GopMyJIbl CII0KEHUS
BEPOSTHOCTEM.

OcBauBaTh NOHATHSA: IPABUIIO YMHOKECHUS
BEPOSATHOCTEN, YCIOBHASI BEPOSITHOCTh, HE3aBUCHUMBbIEC
COOBITHSI IEPEBO CIYYAITHOTO OMBITA.

N3yuarts cBolicTBa (Onpe/eaeHus ) He3aBUCUMBIX
COOBITHIA.

Pemiats 3a1aum Ha onpeeICHUE U UCTIOJIb30BAHUE
HE3aBUCUMBIX COOBITUH.

Pemiath 3a1aun Ha MOUCK BEPOSITHOCTEM, B TOM
YUCJIE YCIIOBHBIX, C UCIIOJIb30BAHUEM JE€PEBA
CIIy4allHOTO OMbITa

O06o06menue,
CUCTEMAaTH3aIUs 3HAHUHN

IIpencraBieHne qaHHBIX.
OnucarenbHasi CTaTUCTHKA.
I'padwi. BepostHOCTh
CITy4aiiHOTO COOBITHSI.
DneMeHThl KOMOWHATOPUKHU

IHoBTOPATH U3YyUYEHHOE U BHICTPAMBATH CUCTEMY
3HAHUM.

Pemiathb 3aga4m Ha IPEACTABIEHNUE U OMTMCAHUE
JTAHHBIX C TIOMOIIBI0 U3YYEHHBIX XapaKTEPUCTHUK.
Pemarts 3agaum c npruMeHeHneM rpados.

Pemathb 3aga4m Ha HAX0XKAECHUE BEPOSATHOCTH
CITy4ailHOTO COOBITHS 110 BEPOSTHOCTSIM
AJIEMEHTAPHBIX COOBITUH, B TOM YHCJIE€ B OIBITAX

C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHUSMHU.
Pemarb 3aga4u Ha HAX0XKIACHUE BEPOATHOCTEN
00BbETMHEHUS 1 TIEPECEUCHUS COOBITHI, B TOM YHUCTIC
HE3aBUCHUMBIX, C UCIIOJIb30BaHNEM rpadyuuecKux
IIPEACTABICHUN U IEpeBa CIIy4YalHOIO OIIBbITA.
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PemaTh 3a1a4u Ha iepednciieHne KOMOMHAITUH
(4KcIia nepecTaHOBOK, YUCJIA COYETAHUN ),

Ha HaXOXKIEHUE BEPOATHOCTEN COOBITHH C
MIPUMEHEHHUEM KOMOMHATOPUKH, B TOM YHCIIC

C UCIIOJIb30BaHUEM TpeyronbHuka [Tackans

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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9 KIIACC

8 Ki1acca

OmnucareibHas CTaTUCTUKA.

OHepaHI/II/I Hal COOBITHSIMH.

HeszaBucumocTs COOBITHIA

HaumenoBanue paznena |(Konuuecto OcHOBHOE CO/IepKaHUE OCHOBHBIE BUJIBI IEATEILHOCTH 00yYarOIMXCs
(TemnI) Kypca 4acoB
[ToBTOpEeHUE Kypca 4 [IpencraBicHne TaHHBIX. IHoBTOPATH M3yUeHHOE U BHICTPAMBATH CHCTEMY

3HaHUM.

Pematsb 321241 Ha IPECTABICHUE U ONUCAHUE
JTAHHBIX.

Pemartsb 3agaum Ha HaX0XKIEHUE BEPOSTHOCTEN
00BbeIMHEHUS U TIEPECEUCHUS COOBITUI, B TOM YHCIIE
HE3aBHUCHUMBIX, C UCIIOJIb30BaHUEM rpadUuecKux
IIPEJCTABICHUM U JEPEBA CIIyYalHOTO OIIBITA.
Pemats 3a1a4M Ha IEpEeUUCIICHUE KOMOUHAIIUNA
(urcna mepecTaHOBOK, YUCIIa COYETAHUM ),

Ha HAXOXJICHHE BEPOSITHOCTEN COOBITUI

C IPUMEHEHHEM KOMOUHATOPUKH, B TOM UHCIIC

C UCIOJIb30BaHUEM TpeyrojbHuKa Ilackamns

DneMeHTbl KOMOMHATOPUKHU

[TepectanoBku. @akTopual.

CoueraHus U YUCIO
coueTaHuu. TpeyronbHuK
[Tackams. IIpakTnyeckas
pabota «Berancnenue
BEPOSTHOCTEU

C UCIIOJIb30BAHUEM

OcBauBaTh NOHATHA: KOMOMHATOPHOE MPABUIIO
YMHOXEHHUSI, yIOPSAAOUYEHHAs rapa, Tpoiika 00bEeKTOB,
NepecTaHOBKA, (paKTOpUal YUCIIa, COYETAaHUE, YUCIIO
COYeTaHWuH, TpeyroyibHUK Ilackars.

Pemiarhb 3a1a4M Ha NIEPEUNCIICHUE YIIOPSAAOYECHHBIX
1ap, TpOeK, EPEUUCICHUE IIEPECTAHOBOK

Y COYETAHUH DJIEMEHTOB PA3JIUYHBIX MHOXKECTB.
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KOMOMHATOPHBIX (PYHKIIHIMA
AIIEKTPOHHBIX TAOJIHID)

Pematp 3a1a4u Ha MPUMEHEHHE YK CIIa COYCTAHUN

B anredpe (CoKpaléHHOEe YMHOXEHHUE, OMHOM
Hprorona).

Pemiath, npuMeHsisi KOMOMHATOPHUKY, 3aa91

Ha BBIYKCJICHNE BEPOSTHOCTEH, B TOM YHCJIE€ C TIOMOIIIBIO
AJIEKTPOHHBIX TAOJIHII B XOJI€ TPAKTUYECKON pabOThI

['eomeTpuyeckas
BEPOSTHOCTD

I'eomeTpuueckas
BEpOSATHOCTh. CiyyaliHbIN
BBIOOP TOYKH U3 (PUTYPBI
Ha TJIOCKOCTH, U3 OTPE3Ka,
U3 IyTH OKPYKHOCTH

OcBauBaTh NOHSATHE T€OMETPUUECKON BEPOATHOCTH.
PemiaTh 3a1aum Ha HAXOXKJAECHUE BEPOSITHOCTEMN

B ONBITaX, MPEICTABUMBIX KaK BRIOOP TOUEK

Y3 MHOTOYTOJIbHUKA, KpYyTa, OTPE3Ka WA IyTH
OKPYHOCTH, YUCIIOBOTO MPOMEKYTKA

Hcneitanus bepryinu

Ucneitanue. Ycnex u
Heyaaua. Cepust UCTIBITAHUI
110 TIEpPBOTO ycrexa.
Ucneitanus bepryimu.
BepositHOCTH COOBITHIA

B CEPUU UCIIBITAHUMN
bepnymnu. [Ipaktnyeckas
pabora «VcnpiTanus
bepnymnn»

OcBauBaThb NOHATHS: UCIIBITAHUE, JIIEMEHTAPHOE
coObITHE B UCTIBITAHUH (YCIIEX U HEYaua), CEpHsl
VICTIBITAaHW, HACTYIUJIEHUE TIEPBOIO yCIIEeXa
(Heymauu), cepusi uCtibITanuii bepHysim.

Pemars 3a1a4u Ha HAXOXKIAECHUE BEPOSTHOCTEU
COOBITHH B CEpUU UCTIBITAHUM JIO0 TIEPBOTO YCIIEXa,
B TOM YHCJIE C IPUMEHEHHEM (POPMYIIBI CyMMBI
F€OMETPUYECKOMN MPOTPECCHUU.

Pemars 3aga4u Ha HAXOXKAECHUE BEPOSTHOCTEU
AJIEMEHTAPHBIX COOBITUI B CEPUU UCTIBITAHHMA
bepHymm, Ha HAXOXKIEHUE BEPOATHOCTHU
ONPENEIIEHHOTO YNCIIA YCIIEXOB B CEPUU UCIIBITAHUN
bepnyiu.

N3yuyaTs B X04€ NpaKTH4YeCKOil padoThl,
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B TOM YHCJIE C TOMOIIBIO IIU(PPOBBIX PECYPCOB,
CBOWCTBA BEPOSATHOCTH B CEPUH UCTIBITAHUI
bepnyinu

CnyudaiiHasi BeIMYMHA

CityyaiiHas BeIM4HMHA U
pacrpeneneHue
BEPOSTHOCTEM.
MaremaTu4yeckoe OXKUJaHuE
Y JUCIIEPCHUs CIIyYalHON
BeJIMYUHBL. [IpumMepbl
MaTeMaTU4YECKOro 0KUAaHUs
KaK TEOPETUYECKOIO
CPEIHETO 3HAYCHUS
BEJINYMHBI.

[TonsiTue o 3aKkoHE OOIBITNX
yucein. M3mepenune
BEPOSTHOCTEU C OMOIIIBIO
yacToT. [[pumenenne 3akoHa
OOJBIITNX YUCE

OcBoUTH NOHATHSA: CTy4YaiiHas BEIMYNHA, 3HAUCHUE
CIIy4ailHOW BEJIMYMHBI, paCIpeCICHUE
BEPOSTHOCTEM.

N3y4yars 1 00CyKAaTh IPUMEPHI TUCKPETHBIX U
HETMPEPHIBHBIX CIIyYallHBIX BEJIUYMH (POCT, BEC
YEJIOBEKA, YACIIEHHOCTh HACEJICHUS, APYTHE
V3MEHUYMBBIC BEJIMUUHBI, PACCMATPUBABIINECS

B KypC€ CTATUCTUKH ), MOJICTIbHBIX CIIyYalHbBIX
BEJIMYMH, CBSI3aHHBIX CO CIIyYallHBIMHU OIBITAMU
(OpocaHre MOHETHI, UTPATTBHON KOCTH, CO CITy4alHbIM
BBIOOPOM H T. II.).

OcBauBaTh NOHATHS: MATEMATUYECKOE 0KUAAHUE
CIIy4alHOU BEJIMYMHBI KaK TEOPETUUYECKOE CPEHEE
3HAYCHHE, JUCIICPCUS CTyYalHOW BEJIMYUHBI KaK
aHaJIor JUCIIEPCUU YUCIOBOTO Habopa.

PemiaTh 3a1aum Ha BHIYHUCIICHUE MATEMATHYECKOTO
0KUJaHHS U JUCTIEPCUU TUCKPETHOM CIIy4aiHON
BEJINYMHBI 110 3aJaHHOMY PaCIpENEICHUIO, B TOM
YUCJIE 33/1a4, CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESIMU.

3HAKOMHUTBCS C MATEMATUYECKUM OXKUIAHUEM U
JIUACIIEPCUEH HEKOTOPBIX paCIpelesIeHU, B TOM
YUCJIE PACIIPEICIICHUS CITyYalHOW BEJTMYUHBI «YHUCIIO0
YCIIEXOB» B CEPUU UCIIBITaHUN bepHyn.




M3yuarh 4acToTy COOBITHS B TOBTOPSIOLINXCS
CIIy4alHBIX OMBITAX KaK CIyYalHYIO BEJIUUKHY.
3HAKOMHUTBCS C 3aKOHOM OOJIBIIHX Yrcel (B popme
bepuynn): mpu 00JIBIIOM YKCII€ ONBITOB YacTOTa
COOBITHA OJIM3Ka K €r0 BEPOSTHOCTH.

Pematsb 3aa4u Ha U3MEpPEHUE BEPOSTHOCTEH

C MOMOIIBIO YacTOT. O0CYKAATh POJIb 3aKOHA
0O0JBIINX YMCENT B 000CHOBAaHUHU YaCTOTHOTO METOA
U3MEPEHUS BEPOATHOCTEM.

OOcyxaaTh 3aKOH OOJIBIINX YKCEN KaK MPOSBICHUE
CTaTUCTUYECKOM YCTOMYMBOCTH B U3MEHUYUBBIX
SBJICHUSX, POJIb 3aKOHA OOJIBLINX YHUCET B IPUPOJIE U
B )KM3HH YeJIOBEKa

O60011eHre, KOHTPOJIb 10 IIpencraBienue qaHHBIX. IIoBTOPATH N3YyUYEHHOE U BBICTPAMBATH CUCTEMY
OnucarenbHas CTATUCTHKA. 3HAHUU.
BeposTHOCTh ClTyyaiiHOTO Pemars 3a1aum Ha NpECTaBICHUE U OMTMCAHUE
COOBITHS. DJIEMEHTHI JAHHBIX.
koMOnHaTOpukH. Ciydaiinple | PemiaTh 3agaum Ha HAXO0XKJCHUE BEPOSTHOCTEH
BEJINYMHBI U PACTIPEIECTICHUS cOOBITHH, B TOM YHUCJIE B OMBITaX C
PaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU,
BEPOSITHOCTEN 0ObEIMHEHUS U NTEPECCUCHUS
COOBITUM, BEIYUCIISITH BEPOSITHOCTH B OIBITAX
C CEepUsAMU CIIyYalHbIX UCIIBITAHUN
OBUIEE KOJIMYECTBO 34
YACOB I10 I[TPOTPAMME
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