MHHHCTEPCTBO ITPOCBEILEHNSI POCCUMNCKOI

OEJIEPALINN

MunucrepctBo  oOpazoBanust OpeHOyprekoit obmactu
MOAY "COHII Ne 88 r. Opcka"

Paccmotpeno na IIIMO

(Harumerosa A.O.)
ITporokon
OT «___ » 2023

CoryiacoBano
3amecTuTens JUpEKTopa
no YBP

(depnesuna A.H.)

«_ » 2023

YTBepxaar
Hupexrop MOAY
«COMI Ne 88 r. Opcka»

(baryruna I'.A.)

«_ » 2023

PABOYAA MPOIPAMMA CPEAHETO

OBLLIEIF'O OBPA3OBAHMA

MATEMATUKA

ba30Bbli ypoBEHb

(ana 5-9 knaccos )

Opck 2023




COAEPXAHUE

ITosicHuTenpHas 3ammuckKa e 5
OO6mast xapakTepucTHKa y4eOHOro mnpeamera
«Maremaruka». 5—9 KJ1acchl e —
Ilenn 1 0cOOEHHOCTH M3yYEHUs] YUeOHOTO IpeaMeTa
«MatremaTuka». 5—9 kacchbl . . ... ... 6
MecTo yueOHOTO TIpeaMmera «MareMaTuka
B y4eOHOM IUIaHEe 8

I[Tnaaupyembie pe3yibTaTbl OCBOCHUS

ydeOHoTO mpeaMera «MaremaTuka»

Ha YPOBHE OCHOBHOT'O OOIIECro OOpa30BaHUsI . . . . . . . . .. 9
JInuyHOCTHBIE PEe3yJIbTATHI . —
MeTanpPeIMETHBIC PE3YIBTATBI «evuuuiirruuieerrieeennaaeennaanarennnaanes 11
I[IpenmMeTrHbIe pe3yibTaThI 13.

PaGouast nporpamma yueOHOTO Kypca

«MaTeMaTHKa». 5—6 KIACCHI......ccceeviiiiiiiiiiiiiiiiiecceeeeee 15
Llenu n3ydenus: yueOHOTro Kypca . —
MecTo y4eOHOTO KypCa B YUCOHOM TTAHE.....cccvvrrrnnnnnneeaeeeennnnnns 17
Coneprkanue yuyeOHOro Kypca (1o rojam ooydyeHust) . . . . —
[InanupyemMble IpeaMETHBIE PE3yJIbTAaThl OCBOCHUS
paboueit mporpamMmbl Kypca
(TTO TOMMAM OOYUECHMIS) ... eeeeeeeniiiiaeeeeeeeeesiiaeeeeeeeeenniaeaeeeeeennenns 22
TemaTtuyeckoe IUIaHUPOBaHUE y4eOHOTO Kypca
(1o roj1aM OOYyYeHHUS) . . . . . . . . . . . . . . . . . .26.

PaGouas nporpamma yuyeOHOIro Kypca

KATTEOPA» . T——9 KITACCHI ... eeeeiiiiiiieeeeeeeeeetiiae e e e e eeaetia e e e e e eeeeennnns 43
Llenu n3ydeHust yueOGHOTO Kypca —
MecTo y4eOHOr0 Kypca B YUCOHOM TITTAHE ....cccvvunerrrnneeennnnaannns 44
Conepxanne yu4eOHOTO Kypca (10 rojiaM OOYUYCHUSI) ..........e..... 45
[InanupyemMbie IpeIMeTHBIE Pe3yJIbTaThl OCBOCHUS
paboueit mporpamMMbI Kypca
(TTO TOMMAM OOYUEHIIS) ..vueeeeeeeeniiiiaaeeeeeeestii e e eeeeeeeaniaeeeeeeeeenenns 48
TemaTtuyeckoe IUIaHUPOBaHUE y4eOHOTO Kypca
(o rogam o0y4deHust) . . . . . . . . . . . . . . ... .53.

Pabouas mporpamma yueOHOTO Kypca

«I"eOMETPHSD. T—9 KITACCHI ...cevviiiiiieeiiiiiiiiiee e 70
Llenu n3ydeHust yueOGHOTO Kypca R —
MecTo y4eOHOro Kypca B YUCOHOM TITAHE .....ceevvvrviinnneeeeerennneenn 71

MATEMATUKA. 5—9 knaccbl 3



Copepskanue y4eOHOTO Kypca (M0 TOAaM OOYUCHHS) .....ceuvvnnnnes 72
I[Inaaupyemble mpeaMEeTHBIE pe3yIbTaThl OCBOCHUS
paboueii mporpammsbl Kypca

(TTO TOMAM OOYUECHWST) ....uieeeiiientiiieeeeeeteeetiiae s e e e ereeeaaia e e e e e eennaens 74
TemaTruueckoe IUIaHUPOBAaHUE yueOHOI'O Kypca
(o ros1aM OOYYEeHHUS) . . . .+ « . . . o o oo oo T

Pabouas mmporpamMmma y4eOHOTO Kypca

«BeposiTHOCTD M CTATUCTUKA». 7T—9 KIIACCHI.....cceevviiieiiieieeeeee, 89
Ienu n3ydeHUst y4eOHOTO KYyPCa . « « « « « « o v v o o o . —
MecTo y4eOHOr0 Kypca B YUCOHOM TITAHE ....ceevrnneeernnaeennnnaeenns 90
Copepsxkanue y4eOHOTO Kypca (M0 To/IaM OOYUCHHUS) .....ccevvnnn... 91

IInanupyemMbie TIPEAMETHBIC PE3yJbTaThl OCBOCHUSI
paboueii mporpammsbl Kypca

(TTO TOMAM OOYUCHHS) ... ieeeiieeiiiieeeeeeeeeetiie e e e e e eeenaaa e e e e e eenenens 92
TemaTtuueckoe IUIaHUPOBAaHUE yueOHOI'O Kypca
(TTO TOMMAM OOYUCHHS) ..vueeeeeeeetiiiaeeeeeeeeetiiae e e e e e eeeeena e e e eeeeennnens 95

4 Pa6ouas nporpamma



NOACHUTE/IbHAA 3ANMUCKA

OBLUAA XAPAKTEPUCTMUKA YYEBHOIO NPEAMETA «MATEMATUKA~

Pabouast mporpamma nmo mMaremaTruke st oOydaromumxcst 5—9
KJlaccoB pazpaborana Ha ocHoBe dDenepajbHOTO TOCYAAapCTBEHHOTO
00pa3oBaTeLHOTO CTaHAapTa OCHOBHOI'O OOIIEro oopa3zoBaHUs C
Y4ETOM M COBPEMEHHBIX MHUPOBBIX TPEOOBAaHUH, MPEIBSIBISIEMBIX K
MareMaTu4eckoMy  oOpa3oBaHUIO, W TpPaauldil  POCCHUMCKOTO
oOpa3oBaHUs, KOTOPbIE OOCCIICYMBAIOT OBJIAJCHUC KITFOYCBBIMU
KOMIIETEHIIMSIMHA, COCTAaBJISIIOIIUMH OCHOBY JUIsSI  HEIPEPBIBHOTO
0o0pa3oBaHUsI U CaMOPA3BHUTHUSI, a TAKXKE IIEJIOCTHOCTHb OOIIEKYJIb-
TYPHOTO, JINYHOCTHOTO U ITO3HABATEIILHOTO PAa3BUTHS OOYJaIOIIUXCSI.
B paboueii nporpaMmme y4TeHbl Hieu U noJsioxxenusi Konuernmum pas-
BUTHSI MaremMarhdeckoro oopasoanusi B Poccuiickoit denepanmnu.

B snoxy nndpoBoii Tpanchopmanum Bcex chep uyeoBeuecKon Ae-
ATCIIBHOCTHU HEBO3MOXHO CTAaThb O6p330BaHHbIM COBPEMCHHBIM 4Y€J10-
BEKOM 0Oe3 0a30BOl MaTeMaTUYECKOU IMOATOTOBKU. YK€ B IIKOJE
MaTeéMaTHUuKa CIIYKHUT OIMMOPHBIM MPEAMETOM IJIsI U3YUCHHSI CMEKHBIX
JUCIUIUIAH, a MOCJIE IKOJIbl PeajJbHON HEeOOXO0IUMOCThIO CTAHOBUT -
Csl HEIpepbIBHOE 00pa3oBaHue, 4TO TpeOyeT MOIHOLEHHONW 0a30BOM
0011e00pa3oBaTeIbHONW MOAIOTOBKH, B TOM YHCJIE U MaTeMaTH4e-
CKOM. DTO OOYCIIOBJIGHO T€M, YTO B HaIllM JHU PACTET YMCIIO MPO -
(eccuii, cBsizaHHBIX C HENMOCPEACTBEHHBIM NMPUMEHEHHEM Marema-
TUKWA: U B cpepe dPKOHOMUKH, U B OU3HECE, U B TEXHOJIOTHYECKUX
o0JacTsix, M Jlayke B ryMaHUTapHbIX cpepax. Takum oOpazom, Kpyr
IIKOJIFHUKOB, I KOTOPBIX MaTeMaTHKa MOYET CTaTh 3HAYHUMBIM
OpeaMEeTOM, PACHIUPSIETCA.

ITpakTHyeckass MOJE3HOCTh MaTEMaTHUKH OOYCJIOBJICHA TEM, YTO
e€ mpeaMeToM SIBISIOTCS (yHJAaMEHTaIbHbIE CTPYKTYPbI HAIIEro
MHpa: MPOCTPAHCTBEHHbIE (OPMBI M KOJIUYECTBEHHBIC OTHOIICHHUS
OT TIPOCTEUINNX, YCBAUBAEMBIX B HEIIOCPEIACTBEHHOM OMBITE, IO HO-
CTAaTOYHO CJIOKHBIX, HEOOXOAUMBIX IS Pa3BUTHSA HAYYHBIX U TMPHU-
KJIaAHBIX uJel. be3 KOHKpETHBIX MaTeMaTUYECKUX 3HAHUU 3aTpy.-
HEHO MOHWMAaHHWE MPHUHIIUIIOB YCTPOWCTBAa M MCIIOJIb30BaHUS COBpE-
MEHHOW TEXHUWKH, BOCIPUITHE M WHTEPIIpETAusl pa3sHOOOpa3HOU
COIMAITBHOM, YKOHOMHYECKOU, TMOTUTHIESCKON HH(pOpMAIIHN, Majo -
s¢deKTUBHA TIOBCEOHEBHAs IIpaKTHUYECKas OesaTeabHOCTh. Kaxkmo-
MYy YEJIOBEKY B CBOCH >XH3HH TPUXOIUTCS BBIMOIHITH PacUEThl U
COCTaBJIATH AJITOPUTMBI, HAXOAUTh U IPUMEHSITH (POPMYJIBI, BlIa-ACTh
MPaKTUYECKUMHA NpHUEMAMHU TE€OMETPHUYECKUX H3MEpPEeHWH W TMo-
CTPOCHHUH, YUTaTh WH(POPMAIINIO, IPEICTABICHHYIO B BUIE TaOIHIIL,
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IuarpaMm U rpadukoB, )KUTh B YCIOBHSIX HEONPEIEJIEHHOCTH U TO-
HUMAaTh BEPOSITHOCTHBIA XapaKTep CIy4YalHBIX COOBITHH.

OJHOBPEMEHHO ¢ pacuiupeHneM cdep NMpUMEHEHUs MaTeMaTHKH!
B COBPEMEHHOM 0011ecTBEe BCE OoJjiee BaXKHBIM CTAaHOBUTCS MaTeMa-
TUYECKUH CTHJIIb MBIIUICHUS, TPOSBISIFONINNCS B ONpPEIeIIEHHBIX
YMCTBEHHBIX HaBbIKax. B mpoiiecce n3ydeHust MaTeMaTHKH B apce-
HaJl 1pu€MOB U METOJZIOB MBIIIJICHUSI YE€JIOBEKa €CTECTBEHHBIM 00-
Pa3oM BKIIOYAIOTCS MHIYKIWS U AeTYKIHsI, 0000IIeHHEe U KOHKpe-
THU3alMsl, aHAJIIN3 U CHUHTE3, KJIacCH(pUKAIUS U CUCTEeMaTHU3aIHs,
abcTparupoBanue U aHaorusi. OOBEKThl MaTEMaTHYECKUX yMO3a-
KJIIOYCHHH, MpaBWjia UX KOHCTPYHUPOBAHUSI PACKPHIBAIOT MEXaHU3M
JIOTHYECKHUX TTOCTPOCHHH, CIIOCOOCTBYIOT BBIpaOOTKE yMeHUs: dop-
MYJIUPOBaTh, OOOCHOBBIBATH M JOKA3bIBATh CYKJACHUS, TEM CaMbIM
Pa3BUBAIOT JIOTUYECKOE MbIIIJIEHHE. Beaynias poyib IpUHAIISKUT
MaT€MaTHuKEC U B q)OpMI/IpOBaHI/II/I aJTFOpI/ITMHlICCKOI;'I KOMITOHCHTBI
MBIIIJICHUA U BOCITMTAaHUHU yMeHI/Iﬁ ﬂeﬁCTBOBaTB I10 3aJaHHBbIM aJi-
ropurMam, COBCPHICHCTBOBAThL U3BCECTHBIC 1 KOHCTPYUPOBATH HO-
Bble. B mporiecce penieHust 3a1a4 — OCHOBOHW y4eOHOM AesTeIbHO-
CTH Ha ypOKax MaTeMaTUKH — Pa3BUBAIOTCSI TAK)KE TBOpUECKas U
MIPUKJIaTHAsI CTOPOHBI MBIIIJICHUS.

OOyuenune mMareMaTHKe J1a€T BO3MOXKHOCTh pa3BUBATh y 00ydYaro-
IIMXCS TOYHYIO, pAallHOHAJIBHYIO U HH(POPMATUBHYIO PeYb, yMEHHE
oTOMpaTh HamOoJee MOAXOASAINHE SI3bIKOBBIC, CUMBOJHMYECKHE, I'pa-
(prueckue cpencrBa s BBIpaXKCHUS CYKASHUH U HATJISAAHOTO UX
Ipe/ICTaBICHUS.

Heo6xoaumMbIM KOMIIOHEHTOM OOMIel KyJIbTypbl B COBPEMEHHOM
TOJKOBAaHUU SIBJIAETCA OOIllee 3HAKOMCTBO C METOJAaMHU ITO3HAHUS
JIeiCTBUTEIBHOCTH, MPEJICTABICHUE O MIPEJAMETE U METOoJax MaTema-
THUKH, UX OTJIMYUM OT METOJOB IPYTUX €CTECTBEHHBIX U I'yMaHHUTap-
HBIX HayK, 00 OCOOCHHOCTSX NPUMEHEHHS MaTeMaTHUKH Ui pelie-
HUSI HAYYHBIX W NPUKIAIHBIX 3a7a4d. TakuMm oOpa3oM, MaTeMaTH4e-
ckoe oOpa3oBaHHE BHOCHUT CBOH BKjIag B (OopMUpOBaHHE OOIIEH
KyJIBbTYPBI YEJIOBEKA.

M3yuyeHnne MaTeMaTHUKH TaKX€ CIIOCOOCTBYET 3CTETHUYECKOMY BOC-
MUTAHUIO YEJI0BEKAa, TOHUMAaHHUIO KPACOTHI M M3SIIIECTBAa MaTeMaTH-
YEeCKHNX PaCCY’XJACHUH, BOCTIPUSITHIO TeOMETpUiIecKnx (popm, ycBoe-
HUIO UJEU CUMMETPHH.

LEAN M OCOBEHHOCTU U3YYEHMA YYEBHOrO NMPEAMETA
«MATEMATUKA>. 529 K/TACCbI

ITpuopureTHbIMHU nesIMKU 0OydEHUsI MaTeMaTuke B 5—9 Kiraccax
SIBIISTIOTCSI:
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6 (hopmMupoBaHHE EHTPAITHLHBIX MAaTEeMaTUUECKUX IMOHATHH (YHCIIO,
BEJIMYWHA, reoMeTpHuieckas (Qpurypa, nepemMeHHas, BEpOSITHOCTb,
(yHkmust), obecrednBarONINX IMPEEMCTBEHHOCTh W IEPCIEKTHUB-
HOCTh MaTEeMaTHYE€CKOT0 OOpa30BaHUsI OOydYarOIINXCSI;

6 TIOJIBEJICHUE OOyYaroInxcsi Ha JOCTYIHOM /Ul HUX YPOBHE K
OCO3HaHHWIO B3aMMOCBSI3HM MaTE€MaTHUKH U OKPY’Karollero Mupa,
MOHUMaHUE MaTeMaTHUKH KaK 4acTh OOIIel KyJIbTyphl YejoBeUe-
CTBa;

6 pa3BUTHE MHTEJUICKTYaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH 00y -
YaloU[MXCs, IT03HABATEJIbHOW aKTHUBHOCTH, WCCIEI0BATEIILCKUX
YMEHUM, KPpUTUYHOCTH MBIIIJICHUs, MHTEpeca K M3y4YEHHUIO MaTe-
MaTHKU;

6 (opmMupoBaHue (YHKIHOHAIbHOW MaTeMaTHYE€CKOW TI'PaMOTHO-
CTH: YMEHHSI paclio3HAaBaTh IPOSIBJICHUS MaTEMaTUYECKHX ITOHS -
THUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peaIbHBIX )KU3HEHHBIX CH-
TyallusixX U Ipu U3YUYCHUHN OPYTUX y‘-Ie6HbIX npeaMeToB, IMMPOAB-
JICHUsI 3aBUCHUMOCTEH U 3aKOHOMEPHOCTEH, GOopMyJITUpOBATH UX
Ha sI3bIKE MaTEMaTHUKH U CO3JlaBaTh MareMaTH4YeCKHe MOJCIIH,
IPUMEHSITh OCBOCHHbIM MaTeMaTUYECKUM annapar IJisl peLLeHUs
MIPAaKTUKO-OPUEHTUPOBAHHBIX 3aj/l1a4, HHTEPIIPETUPOBATh U Olie-
HUBAaTh ITOJYYEHHbIE PE3YyIbTaThI.

OCHOBHBIC JIUHUM COJEP)KaHUsI Kypca mMaremMaruku B 5—9 kiac-
cax: «Hwucia u BeIYUCHCHUS», «AlreOpa» («AJjredpanyeckue BbI-
paxkeHUs», «YpaBHCHUS U HEPaBCHCTBa»), «DyHKIHM», «I'eome-
Tpus» («['eomerpuueckue GpuUrypsl U ux cpoiicray», «lM3mepenue
TeOMETPUYECKUX BEJIUYUH»), «BeposiTHOCTh U cTaTucTtuka». JlaH-
HbIC JIUHUM PA3BHUBAIOTCS TapajieIbHO, KaXKJasi B COOTBETCTBUU
¢ COOCTBEHHOU JTOTUKOM, OJTHAKO HE HE3aBUCHUMO OJHA OT JAPYyToH, a B
TECHOM KOHTaKTe U B3aumozeicTBuu. Kpome storo, ux obobeauHser
JIOTHYECKAasl COCTABJISAIONIAsl, TPAAUIIMOHHO NPHCYyIIass MaTeMaTHKeE
¥ TIPOHU3BIBAIONIAS] BCE MAaTEMaTHUYECKHUE KypPChl U COAEpKaTEIbHbIE
smann. ChopmynupoBanHoe B DeepalbHOM rocy 1apCTBEHHOM 00-
pa3oBaTeIbHOM CTaHAAPTE OCHOBHOTO 00IIero oOpa3zoBaHus TpeboBa-
HHUE «yMETh ONEPHUPOBATH MOHSITHUSIMU: OINPEIAEIICHNE, aKCHOMAa, TE€O-
peMa, 1oKa3aTeabCTBO; YMEHHE paclo3HaBaTh UCTUHHBIC M JIOXKHBIC
BBICKAa3bIBAaHUS, MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPUIIAHUS BBICKA3bIBAHMID» OTHOCHUTCS KO BCEM
KypcaM, a (POpMHUPOBAHUE JIOTUUYECKUX YMEHHUH pacupenensieTcs: 1o
BCEM rojaM OOydYeHHs Ha ypOBHE OCHOBHOTO OOIIIeTo 0oOpa3oBaHUS.
Copepsxanne 00pa30BaHUs, COOTBETCTBYIOIIEE NPEIAMETHBIM pe-
3yJIbTaTaM OCBOCHHUsI padodell mporpamMmsbl, pacrpeieIéHHBIM 10
rojgaM OOy4YeHHs, CTPYKTYpPHUPOBAHO TaKUM 0OpaszoM,
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9TOOBI KO BCEM OCHOBHBIM, MPUHIIHITHAIBHBIM BOMPOCAaM O0ydYaro-
[ruecs 00paIaIMch HEOJHOKPATHO, YTOOBI OBJIAJCHUE MaTeMaTHYE -
CKUMH TIOHSATUSIMUA U HABBIKAMH OCYIIECTBIISLLIOCH MMOCJIETIOBATEIBHO
M MOCTYNATEJIbHO, ¢ COOIIOJEHUEM MPUHIIUITA TTPEEMCTBEHHOCTH, a
HOBBIC 3HAHUS BKIIIOYAIHCh B OOIIYIO CHUCTEMY MaTeMaTHYECCKHX
MpEeACTaBICHUN O0yYarolIUXCsl, paciupsisa U yriryossist e€, oOpasys
MPOYHBIE MHOKECTBECHHBIE CBSI3H.

MECTO YYEBHOIO NMPEAMETA «MATEMATWKA-» B YYEBHOM MJIAHE

B coorBercTBum ¢ denepalibHBIM TOCYJIapCTBEHHBIM OOpa3oBa-
TEJIbHBIM CTAHAApPTOM OCHOBHOTO 00IIero oopa3zoBaHusi MaTeMaTHUKa
SIBJISIETCSl 00s13aTEJILHBIM TIPEJIMETOM Ha JITaHHOM YpOBHE oOpa3oBa-
Husi. B 5—9 kimaccax y4ueOHbIN npenMer «MaremaThka» Tpaaulln-
OHHO M3Yy4YaeTcs B paMKax CJIeIyOIINX YUeOHbIX KypcoB: B 5—6 kiac-
cax — Kypca «MaremaTuka», B 7—9 xitaccax — KypcoB «Areopa»
(BKJIIOYAst 2JI€MEHTHI CTaTUCTUKU M TEOPUHM BeposiTHocTel) u «I'eo-
meTpusi». Hacrosuied nporpaMmMoil BBOJIUTCS CaMOCTOSITEJIbHBIMN
yueOHbIH Kypc «BeposTHOCTh M CTaTUCTHUKaY.

Hacrosiiein nporpaMMoi NOpeaycMaTpuBacTCsl BBIACICHUE B
y4eOHOM IUJIaHE Ha M3yYeHHE MaTeMaTHKH B 5—6 kiaccax 5 y4del-
HBIX 4aCOB B HEJEJIIO B TCUEHHE KaXKI0ro roga ooyudenus, B 7—9 kiac-
cax 6 y4eOHBIX 4acCOB B HEIEJIO B TEUCHHUE KaXKI0T0 rojia 00y4eHus,
Bcero 952 y4eOHbIX vaca.

TemaTnyeckoe IUIAHHUPOBAHHUE YYEOHBIX KypCOB U PEKOMEHIye-
MO€ paclnpejieieHne y4eOHOro BPEMEHHU Il M3YyUYeHUs! OTACIbHBIX
TeM, MNpPEJIOKEHHbIE B HACTOSIIEH IIporpaMMe, Halo0 paccMaTpH-
BaTh KaK NPUMEPHBIE OPUEHTHUPHI B IOMOIIL COCTABUTEIIO aBTOP-
CKOif pabodyeil mporpaMMbl H TIPEXKAE BCETO YUYHUTEII0. ABTOp
porpamMMbl BIpPaBE€ YBEJIWYUTHh HIH YMEHBIIUTh IPEIIOKEHHOE
YHUCJIO YYEeOHBIX YacoOB Ha TEeMY, YTOOBI yINIyOUTBHCS B TEMAaTHKY,
OoJiee 3aMHTEPECOBABIIYIO YYEHHKOB, HJIW HAIlpaBUTh YCWJIHS Ha
OpeooJieHue 3aTpydHEeHUM. JlomycTUMO TakXe JIOKAIbHOE Iepe-
pacnpeneineHue M IEPECTAHOBKA 3JIEMEHTOB COJEPIXKAHUS BHYTPH
ITaHHOTO Kjacca. KoamdecTBO MPOBEPOYHBIX paboT (TeMaTHdeCKU
W UTOTOBBIH KOHTPOJIb KaUeCTBA yCBOCHHSI y4eOHOTO MarepHasa) 1
UX TUIT (CaMOCTOSTEIbHBIC U KOHTPOIBbHBIE pabOTHI, TECTHI) OCTAIOT -
Csl HA yCMOTpPEHHUE yqauTess. Takyke yduTenb BIPAaBE yBEIWYUTH WU
YMEHBIINTh YHCIO YYEOHBIX 4YacoB, OTBEAEHHBIX B pabodei
nporpaMMe Ha 00O0OIIeHHEe, TTOBTOPEHUE, CUCTEMAaTH3AIHI0 3HAHUI
oOydaromuxcsi. EIMHCTBEHHBIM, HO MPHUHUHUIIHAIGHO BAKHBIM
KpHUTEpHUEM, SBISIETCS  JOCTW)KEHHE  PEe3yJbTaTOB  OOydYeHHS,
YKa3aHHBIX B HACTOSIIEH IMporpamMmMme.
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NJTIAHAPYEMbIE PE3YJIbTATbl OCBOEHUA
YYEBHOIO NMPEAMETA «MATEMATUKA»
HA YPOBHE OCHOBHOIO OBLLErO OBPA30BAHUA

OcBoceHUE yueOHOTO MpeamMeTa « MaTeMaTHKa JTOJHKHO 00eCIIeUn-
BaTh JIOCTHIKEHHE Ha YPOBHE OCHOBHOTO OOIIEero oOpa3oBaHUs Cie-
JIYIOIIUX JTUYHOCTHBIX, METAIIPEIMETHBIX U IIPEIMETHBIX 00pa3oBa-
TEIIFHBIX PE3YJIhTaTOB:

JMMHOCTHBbIE PE3Y/IbTATbI

JImgyHOCTHBIE pe3yibTaThl OCBOCHHS IPOTPAMMbl y4eOHOTO mpe/-
MeTta «MaTemMaThka» XapakTepU3yITCs:

MaTpmMoTMyecKkoe BOCMMUTaHME:

MIPOSIBJICHUEM MHTEpECca K IPOLIJIOMY U HAaCTOSLIEMY POCCUHCKOU
MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K JOCTHKEHHUSM POCCHUI-
CKMX MaTE€MaTHKOB U POCCUMCKON MaTeMaTU4YE€CKON LIKOJIbI, K UC-
MOJB30BAHUIO ATUX JOCTUXKEHUN B APYTUX HAyKaxX M MPUKIIATHBIX

chepax.
I'pa>+<,ancr<oe M OyXOBHO-HPAaBCTBEHHOE BOCMUTaAHUE:

FOTOBHOCTBIO K BBIMIOJIHEHHUIO OOS3aHHOCTEH IpakJaHWHA U pea-
JIM3allMM ero Ipas, MIPEeACTaBICHUEM O MaTeMaTHYECKUX OCHOBAaX
(pyHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYpP, SBJICHHH, NPOLELYP
rpakJIaHCKOTO o0ImIecTBa (BHIOOPHI, OMPOCHI U IP.); TOTOBHOCTHIO K
OOCYKIEHHUIO THUYECKHX NPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM
MIPUMEHEHHUEM JOCTHIKEHUHM HayKH, OCO3HAHMEM Ba)KHOCTH MOPAJIb-
HO-3THYECKHUX NPUHLHUNOB B IEATESIBHOCTH YUEHOTO.

TpyaoBoe BOCMMTaHME:

YCTAaHOBKOH Ha aKTHBHOE y4YacTHE B PELICHUH MPaKTUYECKUX 3a-
Jlad MaTeMaTUYeCKOW HalpaBJICHHOCTH, OCO3HAaHHEM Ba)>KHOCTH Ma-
TEMaTUYEeCKOTO OOpa3oBaHUsI Ha NPOTSHKEHUU BCEH IKH3HU IS
ycnenrHoi npodeccuoHaILHON NesITeIbHOCTH U Pa3BUTHEM HE00XO-
IUMBIX YMEHHI; OCO3HAHHBIM BBIOOPOM U IOCTPOSCHUEM WHIHBULY -
aJIbHOM TPaeKTOPUH OOpa30BaHUS M JKU3HEHHBIX IUIAHOB C YYETOM
JIMYHBIX WHTEPECOB U OOIIECTBEHHBIX ITOTPEOHOCTEH.

JCTeTMYECKOE BOCMUTAHME:

CIIOCOOHOCTHIO K AMOIIMOHAIIFHOMY M 3CTETHYECKOMY BOCIIPHS-
THIO MaTeMaTHYIEeCKUX OOBEKTOB, 3aJ1a4, pEIICHUN, pacCy>XICHUN;
YMEHUIO BUJIETh MAaTEMATHUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.
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ueHHOCTM HAay4HOro no3HaHMA:

opueHTanuel B NesITEIILHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4-
HBIX TIPCJICTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UC-
JIOBEKAa, IPUPOJIBI U OOMIECTBAa, TIOHUMaHUEM MaTeMaTHICCKON Ha-
VKU KakK c(hepbl UCIIOBCUYCCKON NCATCIIBHOCTH, dTAIOB €€ pa3BUTHS
U 3HAYUMOCTH JJISI Pa3BUTHS [TUBUJIN3AIIUN; OBJIAJICHUEM SI3BIKOM
MaTeMaTHKH U MaTEMaTHYCCKOW KyJIbTYPOW KaK CPEICTBOM ITO3HA-
HUSI MUPa; OBJIAJICHUEM ITPOCTCHIITMMU HaBBIKAMH UCCIICTOBATCIIb-
CKOHM OEesSITECIBHOCTU.

®usnyeckoe BocnmTaHMe, HOPMMPOBaHUE KyJIbTYpbl 340POBbSA WM 3MOLMO-
Ha/IbHOro 6/1aronoyYms:

TOTOBHOCTBIO IPUMEHSITh MaTeMaTHUECKHE 3HaHUSI B MHTEpecax
CBOEr0 3/I0POBBbsI, BEJIECHUs 3J0POBOr0 0Opa3a >XHU3HU (310pOBOE IH-
TaHue, cOaaHCUPOBAHHBIN PEKUM 3aHATHH W OTIbIXA, PEryJisipHas
(¢uznueckasi akTHBHOCTB); C(DOPMHUPOBAHHOCTHIO HaBbIKa pedJieK-
CUM, MIPU3HAHHUEM CBOETO IpaBa Ha OIIMOKY M TaKOro e IpaBa
Ipyroro 4ejoBeKa.

JKOIOrMyecKoe BOCMMUTaHUE:

OpHEeHTanMel Ha MPUMEHEeHHEe MaTeMaTHYeCKUX 3HaHUN 115 pe-
LICHUA 3aa4 B 00JIACTH COXPAaHHOCTH OKpY>Karollel cpenbl, MIaHu-
POBaHMA IOCTYIIKOB M OLIEHKH MX BO3MOXKHBIX ITOCIICACTBHU IJIs1
OKpY>Kalollleil cpenbl; OCOZHAHUEM INI0OAIBHOIO XapakTepa 3KOJIO-
THYECKHUX NMPOOJIEM U IMyTeHd UX PELICHUS.

JIMYHOCTHbIE pe3y/ibTaThl, 06eCNeYMBaoLLME aaNnTaLMI0 0BYYaIOLErocs K M3-
MEHSIOLLMMCSA YC/IOBMAM COLMaSIbBHOM M NPUPOJHOM Cpeabl:

TOTOBHOCTBIO K JICUCTBUSIM B YCJIOBMSIX HEONpPEAEIEHHOCTH, IO-
BBILICHUIO YPOBHS CBOEM KOMIIETEHTHOCTH Yepe3 NPaKTUUECKYIO
JIeSITEIIbHOCTh, B TOM YHCJIE YMEHHE YUUTHCS y IPYTHUX JIOASH, IpH-
oOpeTarb B COBMECTHOH JESITEIbHOCTH HOBBIE 3HAHUS, HABBIKU U
KOMIIETEHIINH U3 OIBbITA APYTHX;

HEO0OXOIMMOCTHIO B (POPMHUPOBAHUN HOBBIX 3HAHHUN, B TOM UHCIIE
bopmynupoBaTh HIEH, NOHSITHS, THIOTE3bl 00 OOBEKTax M sBIe-
HUSAX, B TOM 4YHCJIE€ paHee HE HM3BECTHBIX, OCO3HAaBaTh AC(HUIIUTHI
COOCTBEHHBIX 3HAHHUHW M KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE pas-
BUTHE;

CHOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYyaIUIO, BOCIPHUHU-
MaTh CTPECCOBYIO CUTYaIlHMIO KaK BBI3OB, TPEOYIOIINH KOHTPMED,
KOPPEKTHPOBATh NPUHUMAaEMbI€ PEIICHUsSI U IEHCTBUS, (OPMYIIH-
poBaTh M OLICHUBATh PHUCKH U MOCJIEJICTBUS, (POPMHUPOBATH OIIBIT.
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METAMPEAMETHbIE PE3Y/IbTATbI

MCTaHpeﬂMeTHBIC pe3yJIbTaTbl OCBOCHUA MPOTrpPaMMBbI yq€6HOI‘O
opeameTa «MaTeMaTI/IKa)) XapaKTCPpU3YIOTCA OBJIAJCHUCM yHueep-
CANbHBIMU NO3HABATNEABHLIMU 0eliCINBUAML, YHUBEPCAAbHBIMU
KOMMYHUKAMUBHbBIMU 0eliCMUIMU U YHUBEPCANbHbIMU Pe2Y-
AAMUGHBIMU JelicmaUsAMU.

1) YHusepcaavhble nO3HABaAMEAbHbLE Oelicmsus obecnevuusa-
om @gopmuposarue 6a308blX KOZHUMUBHbIX NPOUECCO8 00yuaro-
wuxca (oceoenue memodo8 NO3HAHUA OKPYliCAlowe20 Mupa; npu-
MeHeHlUe /n02uvecKux, uccaedosamensbckux onepauuti, ymeHutl
pabomamb ¢ uHgopmauueil).

ba3oBble normnyeckue AeﬁCTBMFII

6 BBISIBIISITH M XapaKTEpHU30BaTh CyIIECTBEHHbIC NTPU3HAKU MareMa-
TUYECKUX OOBEKTOB, ITOHSITUH, OTHOIICHUH MEX/Ty MOHSTUSIMU;
¢dopmynmpoBaTh onpeeseHus MOHITHI; yCTaHABJINBATH CYIIE-
CTBCHHBIN MPU3HAK KJIACCHU(DUKAIIUH, OCHOBAHUS Ui 00OOIIICHUS
W CpaBHEHUS, KDpUTEPHUHU TIPOBOJUMOIO aHaIHN3a;

6 BOCIIPUHUMATh, (DOPMYJIMPOBATh M NPeOOPa30BBIBATH CYXKIACHUSI:
YTBEpAHUTEIbHbBIC U OTpULATEIbHbIC, €AMHUYHbIEC, YaCTHbIE U 00-
LIIME; YCIOBHBIC;

6 BBISIBIISITH MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPO-
TUBOpeuns B pakTax, JaHHBIX, HAOIIOACHUSIX U YyTBEPKIACHUAX;
npejJlaraTb KpUTEPHU IS BBISIBJICHUSI 3aKOHOMEPHOCTEH U IIpo-
THUBOPEYU;

6 J1eJ1aTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, €Ty KTUBHBIX
U UHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3aKIIOYEHUH 110 aHAJIOTHH;

6 pazbupaTh JOKa3aTeJbCTBA MaTEMaTHUECKUX YTBEpXIAeHUHN (mpsi-
MBbIE€ U OT IIPOTHUBHOTO), IPOBOJUTE CAMOCTOSATEIILHO HECIOXKHbBIE
JIOKa3aTeIbCTBA MAaTEeMaTHYECKHX (PaKkToB, BBICTpaWBaTh apry-
MEHTAIUIO, MPUBOJIUTH MPHUMEPHI U KOHTPIPUMEPHI; OOOCHOBBI-
BaTh COOCTBEHHBIE PACCYXICHUS;

6 BBIOMpaATh crioco0 perreHusT ydeOHOW 3amadud (CpaBHUBATh He-
CKOJIBKO BapHaHTOB PEICHUsI, BRIOUpATh HanbOoJiee MOAXOISIINI
¢ y4€TOM CaMOCTOSITEIbHO BBIJEIICHHBIX KPUTEPHEB).

BasoBble MCCleL0BATENbCKME JEUCTBUS:

6 MCITOJIb30BAaTh BONPOCHI KaK MCCIIEIOBATEIbCKU HHCTPYMEHT I10-
3HaHUS, (GOPMYIHPOBATH BOMPOCH], (PUKCHUPYIOIIHE TPOTHUBOpPE-
4que, NpoOiIeMy, CaMOCTOSATEIbHO YCTaHABIMBAaTh HCKOMOE M JTaH-
HOe, (h)OPMHUPOBATH TUMNOTE3Y, apryMEHTHUPOBATh CBOIO IMO3HIIHIO,
MHCHHUE;
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6 MIPOBOJUTEL ITO CAMOCTOSITCIPHO COCTAaBJICHHOMY IUIAaHYy HECIOXK-
HBIA DKCIICPUMEHT, HEOOIBIIIOC UCCICA0BAHNUE MO YCTAHOBICHHUEO
0COOCHHOCTEH MaTeMaTH4YEeCKOTO 00bheKTa, 3aBUCUMOCTEH OOBEK-
TOB MEXIy COOOI;

6 CaMOCTOSTEIILHO (OpPMYJIMpOBaTh OOOOIIEHHST U BBIBOJBI 1O pe-
3yJIbTaTaM IPOBEAEHHOTO HAOJOJICHUS, HCCICIOBAHUs, OICHU-
BaTh JIOCTOBEPHOCTH ITOJIYYCHHBIX PE3yJIbTATOB, BEIBOJOB U 0000-
HICHUIA;

6 TIPOTHO3HUPOBATH BO3MOYKHOE Pa3BUTHE IIPOIECCa, a TaKXKE BbI-
JIBUTATh IPEMNOJIOKECHUSI O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pa6oTa ¢ MHDopMaLmed:

6 BBISIBIISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(MOPMAIUH, JaH-
HBIX, HEOOXOTUMBIX JUISl pENICHHUs 3a7adu;

6 BBIOUpATh, aHAJIM3UPOBATh, CUCTEMaTU3UPOBATh M HHTEPIPETHU-
poBaTh HH(pOPMAIUIO PA3ITUYHBIX BUJIOB U (DOPM MPEJICTABICHHUS;

6 BbIOUpaTh GopMy MNpeacTaBieHUs MWHOOPMAUU U HILTFOCTPHUPO -
BaTh pelIaeMble 3aJla4y CXeMaMH, JuarpaMmMamMu, HHOU rpadu- KOu
1 UX KOMOHHAIHSIMU,

6 OIICHUBATh HAAEKHOCTb MH(POpPMAIMU II0 KPUTEPHSIM, TPEII0-
JKEHHBIM yYHTEJIeM HIH C(HOPMYIUPOBAHHBIM CaMOCTOSITEIBHO.

2) YHugepcanbHble KOMMYHUKAMUBHbBLe Jelicmaus obecnevu-
8a0M cHoPMUPOBAHHOCTL COUUANLHBIX HABBIKO8 00YHAWUXCSL.

O6lueHme:

6 BOCIIPHHUMATH U (POPMYJIMPOBATh CYXJIEHHUS B COOTBETCTBHH C
YCIOBUSIMH WU LEJSIMH OOILIEHMS; SCHO, TOYHO, TPAMOTHO BBIpa-
’)KaTh CBOIO TOYKY 3PCHHUS B YCTHBIX M ITMCBbMEHHBIX TEKCTaX, Ja-
BaTh IIOSICHEHHS MO XOJy pEUIeHHWs 3aJadd, KOMMEHTUPOBaTb
IOJIy4YEeHHBII pe3ysbTaT;

B X0J€ OOCYXIEeHHUs 3allaBaTh BOIIPOCH 10 CYIIECTBY OOCyXIae-
MOii TeMBbl, TpoOJIeMBI, pelraeMoii 3a1a4, BICKa3bIBaTh UICH,
HaIleJICHHBIE Ha ITOMCK PEIICHHs; COIIOCTABIISITh CBOU CY>KICHHS
C CY)KJICHUSIMH APYTUX YYaCTHHUKOB JHAJIora, OOHapy»XHBaTh pa3-
JIWYHE U CXOJICTBO ITO3UIINI; B KOPPEKTHOH (popme hopMyIaupo-
BaTh pPa3HOIJIACHUs, CBOM BO3PAKECHUS;

MPEACTABIISITh PE3yJIbTAaThl PEUICHHS 3aJladH, SKCIIEPUMEHTa, HC-
CJICIOBaHUs, IPOSKTA; CAMOCTOSITEIILHO BEIOUPATh )OpMAT BBHICTY -
IUICHUS C y4ETOM 3a/1ay MPe3eHTallMH U OCOOCHHOCTEH ay TUTOPHH.

CoTpyaHW14yecTBO:

o

o

6 TOHUMAaTh U UCHOJb30BaTh NIPEUMYIIIECTBA KOMaH/HOW ¥ MHIH-
BU/IyaJIbHOW paOOThI IPHU PEHICHUN y4YeOHBIX MaTeMaTHYECKUX
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3a1a4; NpUHHUMATh €I COBMECTHOW JESATEILHOCTH, IUIAHUPO-
BaTh OPraHHU3aIMIO0 COBMECTHOW pabOTHI, pacTrpeAessiTh BUIBI pa-
00T, ToroBapuBaThCs, 0OCYXXAaTh IPOIECC U pe3yabTaT paboTHI;
000011aTE MHEHHUSI HECKOJBbKHUX JIFOACH;

6 y4acCTBOBAaTh B IPyNMOBBIX (hopMax paboThl (00CykKaeHUsI, OOMeH
MHEHHSIMHA, MO3TOBBIC HITYPMBI M JIp.); BBIIIOJHATH CBOIO YacTh
paboThl M KOOPAHMHHUPOBATH CBOM JEUCTBHSI C APYTMMH HICHAMU
KOMaH/bl; OI[EHWBAaTh Ka4eCTBO CBOEr0 BKJaja B OO NMPOAYKT
0 KpUTEPHUsIM, CPOPMYIHPOBAHHBIM yYaCTHUKAMHU B3aHMMOJCH-
CTBHSI.

3) YuusepcanvHovle pe2yasmueHsle deticmeus obecneuugarom
@dopMuposaHue CMbICAOBBIX YCMAHOBOK U HCUSHEHHbBIX HABbLIKOS
AUYHOCMU.

CamoopraHu3aums:

6 CaMOCTOSITEIILHO COCTAaBJISITh IUIAH, alTOPUTM pEIIeHUs 3aJa4u
(nim ero 4acTh), BBIOUpATh CIIOCO0 pelIeHUs ¢ y4ETOM UMEIOIINX-
Csl PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBAaTh BapHaHTHl pPElIeHUuN ¢ y4€TOM HOBOW MH(pOpMa-
LU H.

CaMOKOHTPO/Ib:

6 BIIaJETh CIIOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJIS Iporecca H
pe3yabTara pelIeHUs MaTeMaTU4eCKOM 3a1auu;

6 IPEABUAETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTh IIpU pelle-
HUU 3aJ1a4d, BHOCHUTb KOPPEKTHUBBI B JESITEIBHOCTH HAa OCHOBE
HOBBIX OOCTOSITEJIBCTB, HAaW/ICHHBIX OLIMOOK, BBISIBICHHBIX TPY. -
HOCTEH;

6 OLICHMBATh COOTBETCTBHE pe3yJibTaTa AESITEIbHOCTHU ITOCTABIICH-
HOM LIEJIM U YCIOBHAM, OOBSACHATH NPUYWHBI JOCTHUXKCHUS HIIH
HEJOCTKEHHUS 11€JIM, HAXOJIUTh OIHMOKY, JaBaTh OIEHKY HpPHOO-
PETEHHOMY OIIBITY.

NMPEAMETHbBIE PE3Y/IbTATbI

IIpenmeTHBIE peE3ynabTaTBl OCBOCHUS pabdodeil TporpaMMbl 1O
MaTeMaTHKEe MPEICTAaBICHBI 110 TOJaM OOYYE€HHs B CIEIYIOIINX
pasznenax mporpamMMbl B paMKax OTIEJIBHBIX KypcoB: B S5—6kiraccax
— Kypca «MaremaTtuka», B 7—9 kiaccax — KypCOB
«Anrebpay», «I'eomerpus», «BeposITHOCTh U CTATUCTHUKA.

PassuTne nornuyeckux nNpeCTaBICHUN U HAaBBIKOB JIOTHYECKOTO
MBIIIICHUSI OCYIIECTBIISIETCS] HA MPOTSHKEHUHM BCEX JIST OOyUYeHHS B
OCHOBHOM IIIKOJIE B paMKaX BCEX Ha3BaHHBIX KypcoB. IIpenmnomnara-
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€TCs, YTO BBIITYCKHHUK OCHOBHOU IIKOJBI CMOXET CTPOUTH BBICKA3bI-
BaHUA U OTpUIIaHUA BI)ICKa3I)IBaHI/Il>'I, pacimo3dHaBaTb UCTUHHBIC U
JIOKHBIC BBICKA3bIBaAHUA, IIPUBOJANUTL IPUMCEPBI U KOHTPIIPUMCEPHbI,
OBJIAACCT MOHATUAMMU: OIIPCACIICHHUEC, aKCUOMa, TECOpCeMa, JOKa3a-
TCJIbCTBO — W HAYYUTCA UCITIOJIB30BAaTh UX ITPU BBIITOJTHCHHUHN yqe6-
HBIX 1 BHeyqe6HLIX 3ada4.
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PABOYAA NPOrPAMMA YYEBHOIO KYPCA
"MATEMATMUKA". 5-6 KITACCbl

LUEAN U3YHEHMA YHEBHOI O KYPCA

IIpuopuTeTHBIMH HETIMH OOYUYCHHSI MaTeMaTHKe B 5—6 kitaccax
SIBIISTEOTCSI:

6 IpOIOKEeHHEe (POPMHUPOBAHHUS OCHOBHBIX MaTEMAaTHYCCKHUX TOHSI-
TH# (4UCII0, BEJIMYHHA, TeoOMeTpUIecKasl purypa), o0ecrneunBaro -
[UX IPEEMCTBEHHOCTh U MEPCIIEKTHBHOCTh MAaTEMAaTHYECKOTO 00-
pazoBaHUsI O0yYaIOIINXCS;

6 Pa3BUTHEC WHTEIJICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00Yy-
YarOIIUXCs, MO3HABATEILHON AaKTHBHOCTH, HCCIEIOBATCIIBCKUX
YMEHUM, HHTEPECa K U3yYECHHIO MaTEeMaTHKU,

6 TTOABE/ICHUE OOYyUYarOIUXCST HA JIOCTYITHOM JJIsi HUX YPOBHE K
OCO3HAHUIO B3AHMOCBSI3H MaTEMAaTHKH U OKPY’KAIOIIETrO MUPA;
6 (opmMupoBaHue (YHKIHMOHAIBHON MaTeMaTHYE€CKOW TI'PaMOTHO-
CTU: yMeHI/Iﬂ pacimo3dHaBaTb MaTe€MaTUYCCKHUEC O6’beKTLI B pc€ajib-
HBIX XMU3HCHHBIX CHUTyallHUAX, NPUMECHIATH OCBOCHHLIC yMeHI/Iﬂ
JUIsl pELICHUs] MPAaKTUKO-OPUEHTUPOBAHHBIX 3a7ad, UHTEPIPETH-
poBaTh MOJyYSeHHbIC PE3yJIbTaThl U OL[EHUBATh UX HA COOTBET-

CTBHE MPAKTUYECKONW CUTYyAIIHH.

OcHOBHBIC TUHUHU COACpPKaHUS Kypca MaTeMaTUKH B 5—6 kiac-
cax — apudmernyueckas U reoMeTpHUUecKas, KOTOPbIe pa3BUBAIOTCS
napajuiejibHO, KaXkJias B COOTBETCTBHU C COOCTBEHHOUM JIOTHKOM,
OJIHAKO, HE HE3aBHUCUMO OJHa OT APYroi, a B TECHOM KOHTAaKTe M
B3auMoJecTBUU. Takke B Kypce€ HNPOUCXOAUT 3HAKOMCTBO C BJie-
MEHTaMHU aJreopbl U OMUCATEIbHON CTAaTHUCTHUKU.

HN3yuenne apupMeTHIecKOro MaTepuajia HauYMHAETCS CO CHUCTE-
MaTH3ali¥ M Pa3BUTHUs 3HAHMM O HATYpaJbHBIX 4YHCIaX, IIOJYy-
YEeHHBIX B HadaJIbHOW mIkoje. IIpu 3TOM COBEpHICHCTBOBAHHE BbI-
YHUCIIUTENFHON TEXHUKH U (OPMHUPOBAHUE HOBBIX TEOPETHYECKUX
3HAaHUW COYETAETCS] C PA3BUTHEM BBIYUCIUTEIBHON KyJIbTYpBHI, B
YaCTHOCTH ¢ OOydeHHEeM MPOCTESHIINM NMpUEMaM NPUKHIKH U OLCH-
K{ PEe3yJIbTAaTOB BBIYHCICHUU. V3ydeHne HaTypalbHBIX YHCEI IMPO-
nojpkaeTcsi B 6 Kiracce 3HAKOMCTBOM C HadaJbHBIMH TOHSATHUSMH
TEOPHUU JIETUMOCTH.

Jpyroit KpynHBIH 60K B COZIEP)KaHUU apUPMETUISCKON THHUNA —
310 npodu. Havamo n3ydeHuss OOBIKHOBEHHBIX M JIECSITUYHBIX JIPO-
Oeil oTHeceHO K 5 Kitaccy. DTO MEPBBIM 3Talm B OCBOSHWUM ApOOei,
KOorja MNPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU HAESIMH, MOHATUIMU
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TeMbl. [Ipu 3TOM paccmoTpeHne OOBIKHOBEHHBIX NPOOEH B ITOJTHOM
00bEMe MpenmecTByeT H3yUYeHHIO JIECATUIHBIX Ap0o0Oei, 4To 1eieco -
00pa3HO ¢ TOYKH 3pEHUS JIOTUKH U3JI0KEHHUST YUCITIOBOM JIMHNUH, KOTAa
npaBuiia A€HCTBUM C JNECITHYHBIMH JIpOOSIMH MOKHO OOOCHO-BaTh
YK€ HM3BECTHBIMHU  aJITOPUTMaMHM  BBINIOJHEHUS  JEHWCTBHUH C
OOBIKHOBEHHBIMH JPOOSMH. 3HAKOMCTBO C JECSTHYHBIMU JpOOsiMU
pacuIimpuT BO3MOXKHOCTH JJIsi TOHUMAaHUS OOydYarOIMMUCS HpH-
KJIaJJTHOTO TIPUMEHEHUsI HOBOU 3alHCH NMPH U3YUYEHHUHU NAPYTUX Tpe-
METOB M NIPH NMPAKTUUYECKOM HCIOJIb30BaHUHM. K 6 Kiaccy OoTHecEH
BTOPOM dTan B M3YYEHUH JIpOOEH, IJie MPOUCXOIUT COBEPIISHCTBO -
BaHUE HABBIKOB CpaBHEHHsI U mpeoOpasoBaHusi ApoOeil, OCBOCHUE
HOBBIX BBIYHMCIIUTEIILHBIX AJTOPUTMOB, OTTaYWBaHUE TEXHHUKHU BBI-
YHUCJICHWH, B TOM YHCJIE 3HAYCHHH BBIPAKECHHH, COJEpXKalluX U
OOBIKHOBEHHBIE, U JIECATUYHBIE JIpOOU, YCTAHOBIIEHUE CBSI3€H MEX-
Iy HUMH, pacCCMOTpEHHE NPUEMOB pelieHus 3a7a4d Ha apoou. B Ha-
yasie 6 Kjacca IPOUCXOAUT 3HAKOMCTBO C IMOHSTHEM MPOICHTA.

OCO6CHHOCTI)}O HN3YYCHUS IMOJTOKUTEIIbHBIX U OTPUHATCIIbHBIX YN -
CEeJI ABJISICTCA TO, YTO OHU TAKXKXE MOTYT paccMaTpuUBaThHCSA B HECKOJIb-
KO 3TamnoB. B 6 kinacce B Hauase usydeHus: Temsl «llonoxxurensHbie
U OTpULATENbHBIEC YHcia» BblAesercsa noarema «llensie uncnay», B
paMKax KOTOPOM 3HAKOMCTBO C OTPHULIATEJIbHBIMM 4YHCIAMU U IAEH-
CTBUSIMU C IOJIOKUTEJIbHBIMU U OTPULIATEIILHBIMU YHCJIAMU IIPOUC-
XOJUT HAa OCHOBE COJEPKATEIbHOIO MOAX0Aa. DTO MO3BOJISIET HA J10-
CTYIIHOM YPOBHE IIO3HAKOMHUTH Yy4YalllUXCsl MPAaKTHUYECKH CO BCEMHU
OCHOBHBIMHU IOHATUSIMHU TEMBI, B TOM YHCJIE U C IPAaBWIAMHU 3HAKOB
MpU BBIMIOJHCHUU apUMEeTHUYECKUX AeicTBui. M3ydenue parmo-
HAJIBHBIX YHCEJ Ha HTOM HE 3aKOHYHTCS, a OyJeT MPOJOJDKEHO B
Kypce anreOpbl 7 Kjacca, 4TO CTaHeT CISAYIOIIMM IPOXOJIOM BCEX
MPUHIHUIHAIBHBIX BOIPOCOB, TEM CaMbIM pa3/ejieHUe TPYIHOCTEH
oOJleryaeT BOCIIpHATHE MaTepHala, a paclpesie]IeHHWE BO BPEMEHU
CIIOCOOCTBYET IPOYHOCTU MIPHUOOPETAEMBIX HABBIKOB.

IIpu oOydyeHHM pemieHWI0 TEKCTOBBIX 3allad B 5—O6 Kjaccax HcC-
MOJIB3YIOTCS  apudMeTndeckue NpUEMBI pelieHus. [eKCTOBbIe
3a/1a4y, periaeMble IIpU OTPaOOTKE BBIYMCIUTEIbHBIX HABBIKOB BS5—
6 xiraccax, paccMaTpUBaIOTCs 3a/1a9M CICIYIOIMIUX BHUIOB: 3aJla4M Ha
JIBMDKEHWE, Ha 4YacTH, Ha NOKYyNKH, Ha paboTy W TMPOu3-
BOJIMTEIILHOCTH, HA IIPOIIEHTHI, HA OTHOIIEHUs U ponopuun. Kpo- me
TOTO, OOydYaroIIuecsi 3HAKOMSTCS C TpUEMAaMH pEHIeHHS 3al1ad
nepeOopoM BO3MOXKHBIX BapHMaHTOB, ydaTcs padoTaTh ¢ WHpopMa-
muei, mpencTaBiIeHHON B (opMe TabimI WM TuarpamMm.

B pabGoueit mnporpamme TpenycMOTpeHO (OPMHPOBAHUE
MPOTIEAEBTUYECKNUX alreOpandecKknx mnpeacraBieHuil. byksa
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KaK CMMBOJI HEKOTOPOI'O YMCJia B 3aBUCUMOCTH OT MaTEMaTH4YECKOI0
KOHTEKCTa BBOJAMUTCS MOCTENEHHO. BykBeHHas CUMBOJIMKA IIHPOKO
HCIIOIB3YETCsl TIPEXkJIe BCEro JUIsl 3allMCH OOMIMX YTBEPXKICHUH H
peUIOKeHUH, GOpMyJI, B YACTHOCTH JUISI BBIYHCIICHUS T'€OMETPH-
YEeCKHUX BEJIMYMH, B KaUE€CTBE «3aMECTHUTEIIsD» YMCIIa.

B kxypce «Marematukn» 5—6 KjaccoB MpeAcTaBieHa HarsgHas
reoMeTpHsi, HallpaBJIEeHHasi Ha pPa3BUTHE OOpPa3HOro MBIIJICHUS,
MIPOCTPAHCTBEHHOTO BOOOpaKEHUsI, N300pa3UTEIbHBIX YMEHUH. DTO
Ba)KHBIN 3Tall B U3y4YEHUH I'€OMETPUU, KOTOPHII OCYIIECTBISIETCS
Ha HarJIsIAHO-TIPAKTHYECKOM YPOBHE, ONUPAETCs Ha HarJIsAHO-00-
pa3zHoe MBIIUIeHHEe o0yJaronuxcs. bonbiias poiab OTBOAUTCS Ipak-
TUYECKON AESITEIBHOCTH, ONBITY, SKCIEPUMEHTY, MOJEIUPOBAHUIO.
OO0yuaroniuecsi 3HaKOMSITCSI C T€OMETPUYECKUMHU (pUTrypamu Ha 110 -
CKOCTH M B IPOCTPAHCTBE, C UX MPOCTEUIINMHU KOH(PUTYpAIIHUSIMH,
ydarcsi M300pakaTh MX Ha HEJIMHOBAHHOW W KJeTdaTroil Oymare,
paccMaTpuBarOT UX MpocTeiire cBoiicTBa. B mpoliecce nsyueHus
HaTJISIIHOM reOMETPHUHN 3HAHUsI, NMOJYyUYeHHbIE O0yJYarolIMMHUCs B Ha-
4ajabHOM MIKOJIE, CUCTEMaTU3UPYIOTCS U PaCIIUPSIIOTCA.

MECTO YYEBHOIO KYPCA B YYEBHOM MJAHE

CoryacHo yuyeOHOMY IUIaHy B 5—6 Kilaccax M3y4aeTcsi HHTerph-
poBaHHBIH npeaMeTr «MaTtemaTrkay, KOTOPbIi BKIIIo4aeT apudme-
THYECKHUN MaTeprall U HarjisiJHY0 FT€OMETPHUIO, a TAK)KE ITPOIIC/ICB-
THYECKHE CBEACHUS U3 alNreOphl, 2JIEMSHTHI JJOTUKH U HaYajia OIH-
CcaTeJIbHOW CTATUCTUKH.

V4eOHBIN mIaH Ha M3y4YeHHUE MaTEeMaTUKHU B 5—6 Kilaccax OTBO-
IAT HE MEHee 5 y4eOHBIX YacOB B HEJEJIO B TEUEHHE KaKIOI'o roaa
oOyuenwusi, Bcero He MeHee 340 yueOHBIX 4YacOB.

COAEPXAHME YYEBHOI O KYPCA (IO rOAAM OBYYEHMA)
5 knacc

HamypaavHble vucaa u Hyasv

HarypanpHoe uucio. Psn mHatypamsabIXx uncen. Yucmo 0. M30-
OpakeHHe HATyPAIBHBIX UHCEJI TOYKAMH Ha KOOPAWHATHOM (YHCIO-
BOW) MIPSIMOTA.

ITosunmonHast cucrema cumcieHus. PuMmckass HyMmepanusi Kak
MpUMEp HETO3WIIMOHHOW CHCTEMBI CUHMCIeHUs. JlecsiTHdHas cHUCTe-
Ma CUMCIICHMUSI.

CpaBHEHHE HATypaJIbHBIX YHCEJI, CPABHEHUE HATYPAIbHBIX YHUCEI
¢ HynéM. CriocoObl cpaBHeHMs. OKpyTrieHNEe HATypajlbHBIX YHCEII.
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Cro’)keHue HaTypaJbHBIX YHCEN; CBOMCTBO HYJS HPH CIOKCHHU.
Brerauranue kak aeiicTBue, oOpaTHOE CIIOXKEHHUIO. Y MHOXXCHHE Ha-
TypaJdbHBIX YHCEJ; CBOWCTBAa HYJISI U CAWHUIILI TPU yMHOXXCHUH.
Jenenwne kak neicrBue, oOparHoe yMHOXXEHUIO. KOMITOHEHTHI Jeii-
CTBHUH, CBsI3b MeXJy HHUMH. [IpoBepka pe3yibprara apudmeTHdec-
Koro aevictBusi. IlepemMecTuTenbHOE W cCoOYeTaTeJIbHOE CBOMWCTBA
(3aKOHBI) CIIOKEHHUSI U YMHOYCHUsI, PacHpede/IUTSIILHOE CBOWCTBO
(3aKOH) YMHOKCHHUS.

Hcnonp30BaHue OYKB JUII 0003HAYCHUST HEU3BECTHOTO KOMIIO-
HEHTa U 3aITMCH CBOWCTB apu(METHYECKUX ACHCTBHH.

JlenuTenu u KpaTHBIE YHCIIa, pa3JI0KeHne Ha MHOXXUTeu. [1po-
CThI€ U cOCcTaBHbIe uncna. [IpuzHaku geamumoctu Ha 2, 5, 10, 3, 9.
JleixeHue ¢ ocTaTKOM.

CrerieHb C HaTypaJIbHBIM ITOKa3zaTejaeM. 3alich Yucia B BUJC
CYMMBbI pa3psiIHBIX ClaraeMbIX.

YucioBoe BbIpakeHHe. Bpruucienne 3Ha4eHUH YHCIIOBBIX BbI-
Pa’keHu; TTOPSIIOK BBIMMOJHEHUs JielicTBU. Mcnonb3oBaHue npu
BBIYHUCIICHHUSIX TEPEMECTUTEIBHOIO U COYETAaTEeIbHOIO CBOWCTB
(3aKOHOB) CJIOKEHHUS U YMHOKEHHUS, paclpe/IeINTEILHOI0 CBOMCTBA
YMHOKCHHUSI.

/Ipo6u

IIpencrasienue o ApodOU Kak crocoOe 3amrucy 4acTH BEJIUYHUHBI.
OO6bikHOBeHHBIE ApoOu. [IpaBribHbIe U HenpaBHIIbHBIE IpoOu. Cme-
1IaHHasi ApoOb; MpeJCTaBJICHUE CMENIaHHOW ApOOu B BHUJE HeEIllpa-
BUJILHOHM JAPOOH M BBIJICJICHUE [EJION YacTH Yncia U3 HeNnpaBHIbHOU
npobou. M3zo6pakenune apoOeil ToukaMu Ha YUCIOBOU mpsimoit. Oc-
HOBHOE cBoiicTBO nipo6u. Cokpanienue apodeii. [IpuBenenue npoou
K HOBOMY 3HameHaTrento. CpaBHeHue JpoOeii.

CroxeHue U BhlYUTaHue IpoOeii. Y MHOXKEHHE U JieJISHUEe Apo0eii;
B3anUMHO-00OpaTHbIe ApoOu. HaxoxIeHrue 4acTu LEeJI0ro 1 1ejioro o
€ro YJacTH.

Hecstuanas 3amucek apo6eit. [IpeacraBinenne necITUIHON Apodn
B BHJIe OOBIKHOBeHHO#. M300pakeHne NECSITUYHBIX ApoOei Touka-
MU Ha 9UCIOBOU mpsiMoii. CpaBHEHHE NECATHUYHBIX IPOOCH.

Apudmernaeckne IEHUCTBUS ¢ ASCATUIHBIMUA Apobsmu. OKpyTIe-
HUE JIEeCITUIHBIX IPOOCH.

Pewenue mexkcmoavix 3adau

Penrenne TeKCTOBBIX 3a4a9 apupMEeTHIESCKUM crtocoooMm. Pemre-
HUE JIOTHYECKUX 3a71a4. Penrenue 3a1ad nepebopomM BCeX BOZMOXK-
HBIX BapHaHTOB. Mcrionp30Banne nmpu peHIeHUH 3ajad TadoIum U
CXEeM.
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Perienue 3a1a4, CoAepIKaIuX 3aBUCUMOCTH, CBSI3LIBAOIIHUE BE-
JIMYUHBI: CKOPOCTH, BPEMsI, PACCTOSIHUE; 1ICHA, KOJIUYECTBO, CTOU -
MOCTh. EMHUIIBI U3MEPEHUST: MacChl, 00bEMa, [IEHbI;, PACCTOSIHUS,
BpeMeHH, CKOPOCTH. CBsI3b MEXYy CIUHUIIAMUA U3MEPEHUS KaKIOU
BEJIUYHHBI.

Perienre OCHOBHBIX 3ajlad Ha JAPOOH.

IIpencraBieHue AaHHBIX B BUE TAOJIHI], CTOJIOYATHIX JHATPAMM.

Hazasonasn 2ceomempus

Harnsinaele nipencraBiieHust 0 (pUrypax Ha MJIOCKOCTH: TOYKa,
npsimasi, OTpe30K, Jyd, yroj, JIOMaHas, MHOTOYTOJIbHUK, OKPYK-
HOCTB, KpyT. Yroi. [IpsaMoii, ocTpblii, Tynoi 1 pa3BEPHYTHIN yTIJIbI.

JnmHa oTpe3ka, MEeTpHUUYecKHe eAUHUIIBI JJIUHBL. J{JTnHa jtoma-
HOM, MepuMeTp MHOTOYTOJbHHKA. V3MepeHue U MocTpoeHue yrioB
C IOMOIIBIO TPAHCIIOPTHUPA.

Harnsaable npeacTaBieHus: o Gurypax Ha MJIIOCKOCTH: MHOTO-
YTOJIBHUK; IMPSAMOYTOJIBHUK, KBaJApaT, TPCYrojJdbHUK, O PaBEHCTBEC
buryp.

HN3o6paxkenue puryp, B TOM 4Hcie Ha KieTdaTtoi Oymare. I1o-
cTpoeHHe KOH(DUTYyparui U3 4yactei NmpsiMoii, OKPY>KHOCTH Ha He-
JIMHOBAHHOU M KJieTdyaToi Oymare. Vcrioiib30BaHue CBOWCTB CTOPOH
U YIJIOB IPSMOYTOJIBHUKA, KBaJpaTa.

IInomane NMpsIMOYTOJIBHUKA U MHOTOYTOJIBHUKOB, COCTaBJICHHBIX
U3 OPsIMOYTOJIBHUKOB, B TOM uucie GUryp, u300pakEHHBIX Ha
KkJieryaroil Oymare. EquHUIIBI U3MEPEHUS! TLIIOMIATH.

Harnsnaeie npeacraBieHuss O MPOCTPAHCTBEHHBIX (UTypax: Opsi-
MOYTOJIBHBIM Napajulesnenuiies, KyO, MHOrorpaHHUKH. M3obpaxe-
HHUE MPOCTEHIIINX MHOTOTrpaHHUKOB. Pa3BEpTKHM Kyba u mapasiene-
nunena. Co3ganue Mojesiedd MHOTOTPAaHHUKOB (M3 Oymaru, mpoBO-
JIOKHU, TUTAaCTHJINHA U JIp.).

O0BEM MPAMOYTOIILHOTO Tapajuieyienumnena, Kyoa. Equuuusr u3-
MepeHust oobéma.

6 Knacc

HamypaavHsle uucaa

Apudmernaeckne ASHCTBUA C MHOTO3HAYHBIMH HATypalbHBIMHU
yuciaaMyd. YucaoBbI€ BBIPpAKEHUSI, MOPSIAOK AEUCTBUM, HCIOJbB30-
BaHHEe CKOOOK. Mcrionmb30BaHME TIPU BBIYHUCICHUSIX TMEPEMECTHTEIb-
HOTO M COYETATEIbHOTO CBOWCTB CIOKEHUS M YMHOXXECHHS, pacmpe-
JICTTUTETbHOTO CBOMCTBa yMHOXeEHHsA. OKpyTiIeHHE HaTypabHBIX
9HCce.
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JlemuTenu u KpaTHBIC YUCIA; HAHOOIBIMUNA OOIIUN NETUTEIbh U
HamMeHbIIlee olImIee KpaTHoe. JIemuMOCTh CyMMBI M TIPOU3BCICHUS.
Jenenue ¢ octaTkoM.

/Ipoou

OObIKHOBEHHAsT ApOOb, OCHOBHOE CBOMCTBO JIpOOH, COKpaIleHUE
npoOeti. CpaBHEHHE H YIIOPSAOYUBaHUEC NpoOeii. PenieHue 3amay Ha
HaXOKJSHWE YacTH OT IIEJIOT0 U LEeJ0ro 1o ero 4yactu. JpodHoe unc-
JIO KaK pe3yiibTaT AciicHus. [IpeacTaBiicHHE ACSCITUYHOU ApoOU B
BUJC OOBIKHOBCHHOMW APOOU W BO3MOXKHOCTH IIPEJICTABICHHS OOBIK-
HOBCHHOU JIpOoOU B BUJC JCCATUYHOM. JlecaTUIHBIC NPOOU U METPH-
qeckas cucrteMa Mep. ApudMETHUCCKUE JICHCTBUS U YHUCIOBBIC BhI-
pakeHUs ¢ OOBIKHOBEHHBIMH U JICCATHYHBIMHU JIPOOSIMU.

OtHoureHue. JleneHue B JTaHHOM OTHOIIEHUH. MaciTtab, mpomnop-
nusi. [IpyMeHeHre NpoONoOPINI NPU PEIICHUH 3aj1ad4.

IlonsiTue npoucHTa. Breruucinenue npoucHTa OT BCJIWYMHBI U BC-
JAYUHBI MO €€ npoueHTy. B])Ipa)KCHI/Ie NpOUCHTOB JACCATHUYHBIMU
apooOsimu. Pemnienue 3asad Ha MPOIICHTHI. BBIpa)keHUE OTHOIICHHUS
BCIIMYHH B MPOLICHTaX.

IToaodcumenvHble U OMPUUAIMEAbHBLE HUCAA

ITonoxurenpHble U OTpULIATENIbHBIE Ynciia. L{enbie uncia. Monynnb
4qucia, reoMeTpudecKkas HHTepapeTanus Moayas ynucia. M3o0pa-
JKEHME 4YHcell Ha KOOPAUHATHOU NPsIMO. UHCIIOBBIE TPOMEKYTKH.

CpaBHeHue uncen. ApupMeTHYEeCKUEe JIEUCTBUS C MOJIOKUTEIb-
HBIMU U OTPHUIATEIILHBIMHU YHCJIaMU.

IIpssmoyrosnpHasi cucteMa KoopaAuHaT Ha 1iockoctu. Koopanna-
TBHI TOYKH Ha IUIOCKOCTH, abcrucca u opauHaTa. [loctpoenue Touek u
(uryp Ha KOOPAMHATHOU IIJIOCKOCTH.

BykeeHHble 8blpajiiceHusn

IIpumenenne OyKB JUIS 3aIIMCH MaTEMaTHYECKUX BBIPAXKCHUU U
npeanoxennii. CBoiicTBa apudmMeTndeckux nevictBuil. bykBeHHBIC
BBIP@OKEHUSI U YHCIOBBIE MOJCTAaHOBKH. byKBEeHHBIE paBEHCTBa, Ha-
XOXXJE€HHE HEM3BECTHOTO KOMITOHEHTa. PopmyIibl; GOPMYJIBI MEPH-
MeTpa M IUIOLIAH IPSMOYTOJIbHUKA, KBaapara, 00béMa Iapasie-
neruriena 1 Kyoa.

Pewenue mexkcmoavix 3adau

Penrenne TeKCTOBBIX 3a4a9 apupMEeTHISCKUM crtocoooMm. Pemre-
HUE JIOTHYECKUX 3a71a4. Penrenue 3a1ad nepebopomM BCeX BOZMOXK-
HBIX BapHaHTOB.

Pemenwne 3ana4, coaepxammx 3aBUCUMOCTH, CBS3BIBAIOIINX Be-
JIMYUHBI: CKOPOCTh, BPEMsI, PACCTOSIHHE; [I€Ha, KOJINIECTBO, CTOU-
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MOCTB; MPOU3BOIUTEIBHOCTh, BpeMsi, 00bEM paboThl. EqUHULIBI U3-
MEpPEHHUsI: MacChl, CTOUMOCTH; PACCTOSIHHUSI, BPEMEHH, CKOPOCTH.
CBsI3b MEXK/Iy SAUHHUIIAMH U3MEPECHUS KaXKIOU BETUYHHBIL.
Pemienue 3amad, CBSI3aHHBIX C OTHOIICHHEM, MPOMOPIHUOHATBHO -
CTBhIO BEIIMYHWH, MPOICHTAMHU, PEIICHHE OCHOBHBIX 3ajad Ha Apoou
U MPOIICHTHI.
OrneHka ©W  TPUKHIKA, OKpPYIJIEHHE  pe3yJbTarta.
CocraBiieHHe OYKBEHHBIX BRIPQYKCHUH 11O YCIOBUIO 3a/1a4H.
IIpencraBienre JaHHBIX C MIOMOIIBIO TabmuI 1 nuarpamm. Ctoso-
YaThle MUArpaMMbl: 4TEHHE U MOCTpOoeHHe. UTeHne KPyroBbIX THa-
rpamM.

Hazasonaa zeomempust

Harnsinaele nipencraBiieHust o purypax Ha IJIOCKOCTH: TOYKA,
npsimMasi, OTpe30K, Iy, yroJl, JJOMaHasi, MHOTOyTOJIbHUK, YeThIPEX-
YTOJIBHUK, TPEYTOJIBHUK, OKPY>XXHOCTb, KPYT.

B3aumuoe PaCnoJIOKCHHE ABYX MPAMBIX HaA IIJIOCKOCTH, IMapaji-
JIeJIbHbIE IIPsIMbIE, IEPIICHAUKYJISIpHBIE NpsiMble. M3mepenue pac-
CTOSIHUM: MEXAY ABYMsI TOYKaMH, OT TOYKHM [0 HNPSIMOH; AJIHMHA
MaplupyTa Ha KBaJApPaTHOU CETKE.

WM3mepenne u nnocTpoeHue yriioB ¢ NOMOLIBIO TpaHcopTupa. Bu-
J1bl TPEYTOJIBHUKOB: OCTPOYTOJIbHBIHN, MPSIMOYTOIbHBIN, TyHOYIOJb-
HBI; paBHOOEIPEHHBIN, PaBHOCTOPOHHHI. YeThIpEXYTOJIbHUK,
MIPUMEPBI YETHIPEXYTOJIBHUKOB. IIpsIMOyrojJibHUK, KBajpaT: HcC-
MMOJIb30BaHHUE CBOMCTB CTOPOH, yIJIOB, quaroHaneii. Mi3o0paxenue
reoMeTpHYeCcKUX (Uryp Ha HEJIMHOBAHHOM OyMare ¢ MCIOJIb30BaHH -
€M IUPKYJIs, JUHEHKH, YTOJIbHUKA, TpaHcnopTupa. Iloctpoenus Ha
KJIeT4aTol Oymare.

ITepumerp mHOrOYTONBbHUKA. [TOHSTHE TUIOmAaTK PUTYPBI; U -
HUILIBI ©3MepeHus mromann. [IpubmmkéHaoe n3MepeHue niIomaim
¢uryp, B ToM uncie Ha KBajapaTHoU cetke. [IpubnmkEnHoe nzme-
peHune NIUHBI OKPYKHOCTH, TUIOIIAAN Kpyra.

CumMeTpHsl: LIEHTpaJIbHas, OCEBasi U 3€pKajbHAsI CUMMETPHU.
ITocTtpoenne cCUMMETPUIHBIX (QUTYP.

Harmsimaele mnpencTaBieHHss O IPOCTPAHCTBEHHBIX (UTypax:
napajuieyenumes], Ky0, mpusMa, NMUpamMuia, KOHYC, IMWIHHIAP, Map
u cepa. M3o0paxkenne mpocTpaHCTBEHHBIX Guryp. [Ipumepsr pas-
BEPTOK MHOTOTPAHHHUKOB, MUJIHWHApa U KoHyca. Co3gaHue Mopenei
OPOCTPAHCTBEHHBIX (uUryp (M3 Oymaru, MPOBOJIOKH, IUIACTUIWHA
u ap.).

TTonsitne 06bEMa; eMHNUIIBI H3MepeHnsT 00bEMa. OOBEM TIpsIMO-
YTOJIBHOTO TapaJiesienuIiesia, Kyoa.
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NNAHUPYEMBIE NMPEAMETHbIE PE3Y/IbTATbl OCBOEHMSA PABOYEW
MPOrPAMMbI KYPCA (MO rOAAM OBYYEHUA)

OcBoenune yuebHOro Kypca «Maremaruka» B 5—~6 Kiraccax OCHOB-
HOM IIKOJIBI JIOJHKHO O0ECIeYynBaTh JOCTHIXKEHHUE CIIEIYIONNX Tpe-
METHBIX 00pa3oBaTeIbHBIX PE3yJIbTaTOB:

5 knacc

Yucaa u ebrvucaeHusn

6 ITonmMaTe W OPAaBUWIBHO YIOTPEOJSTH TEPMHUHBI, CBS3aHHBIC C
HATYpPaJIbHBIMH YHCJIaMUA, OOBIKHOBCHHBIMH W JICCITHYHBIMH
JPOOSIMH.

6 CpaBHUBATh U YNOPSAOYMBATh HAaTypajbHbIe YHCIa, CPABHUBATH
B IIPOCTEHUIINX CITy4asix OOBIKHOBEHHBIE IPOOH, IECATUUHBIE TPOOH.

6 COOTHOCHUTB TOYKY Ha KOOPJHHATHOMN (YHUCIOBOM) MPSIMOU C COOT-
BETCTBYIOIIIUM €M 4YHCIOM W H300pakaTh HaTypajbHbIE 4YHCIa
TOYKaMHU Ha KOOPJWHATHOM (YHMCIIOBOM) MPSIMOM.

6 BeIMMOTHATE apudMEeTHYCSCKHE ACHCTBUS C HATYpaJbHBIMUA YHCIA-
MH, C OOBIKHOBEHHBIMH JIPOOSIMH B MPOCTESHIIIUX CIIydasiX.

6 BBITTOTHATE IPOBEPKY, NPUKUJIKY PE3yJIbTaTa BEIUHCIICHUH.

6 OKpyrisiTh HATypaJbHBIC YHCIHA.

Pewenue mexkcmossix 3adau

6 Pemarp TekcroBble 3amaun apuMETHUUYECKUM CIIOCOOOM U C IO-
MOIIBIO OPraHM30BAHHOTO KOHEYHOTO nepedbopa BceX BO3MOXKHBIX
BapUaHTOB.

6 Pemratp 3aaum, comepikaliue 3aBUCUMOCTH, CBA3BIBAIOIINE BE-
JIMYUHBI: CKOPOCTb, BpEMsI, paCCTOSTHHUE; 1IeHa, KOJTUYEeCTBO, CTO-
HUMOCTb.

6 Vcnionp30BaTh KpaTKHE 3aIlMCH, CXEMBI, TaOIUIbI, 0003HAUYCHUS
P pEeLICHNUH 3aaad.

6 [Totb30BaTHCSl OCHOBHBIMU €IMHHUIIAMU U3MEPEHHUsI: [IEHbI, MaCCHhI;
paccTosiHus, BpeMeHH, CKOPOCTH; BBIpaKaTh OJHH €IHHUIIBI BEJIU-
YUHEBI Yepe3 ApyTHue.

6 l3Bnekarp, aHAIM3UPOBATh, OLCGHUBATH HH(pOpPMaNHIO, Ipen-
CTaBJICHHYIO B TaOJHIE, HA CTOJNOYATOU muarpamMme, WHTEpIpeE-
TUPOBaTh IIPEJICTABICHHBIC JaHHBIC, MCIOJB30BaTh JaHHBIC NPU
pelIeHur 3aad.

Hazasadnan zeomempus

6 Ilomp30BaThbCsd T€OMETPUUYECKUMH IOHATHUSIMHU: TOYKaA, MpsiMas,
OTPE30K, JIy4, YTOJI, MHOTOYTOJIbHHK, OKPY>KHOCTH, KPYT.

6 [IppBOANTE TPUMEPHI OOBEKTOB OKPY’KAIOMIET0 MHPA, UMEIOIINX
(hopMy HM3yUEHHBIX T€OMETPHYECKUX (QUTYP.

22 Paboyas nporpamma



6 Mcrnonp3oBaTh TEPMHUHOJOTHIO, CBSI3aHHYIO C YIJIaMU: BEpIINHA
CTOpPOHA; C MHOTOYTOJbHHUKAMH: YTOJI, BEpIINHA, CTOPOHA, JIHa-
TOHaJb; C OKPY)XHOCTBIO: pajlyC, TUAMETpP, HEHTP.

6 M300pakaTh M3y4YCHHBIE T€OMETpHYECKHE (UTYpPHl Ha HEINHO-
BaHHOUM W Kjer4yaroii Oymare ¢ MOMOIIBIO LHUPKYJIS W JTUHEHKU.
6 HaxonuTh UTMHBI OTPE3KOB HEIIOCPEJICTBEHHBIM H3MEpPEHUEM C
MOMOIIBIO JINHEUKH, CTPOUTH OTPE3KHU 3aJJaHHOW JJIUHBI, CTPOUTH

OKPY>XHOCTb 3aJIaHHOTO pajauyca.

6 Vlcrionmb30BaTh CBOWICTBA CTOPOH U YTJIOB IPSIMOYTOJIBHUKA, KBa-
para Jj1si UX HOCTPOESHUSI, BEIYMCIICHUSI TUIONIAIN U IEpUMETpa.

6 BeryucisaTh nepuMeTp U IUIoIaib KBaapara, NpsiMOyTrojlbHUKA,
¢uryp, cocraBJIEeHHBIX U3 NPSIMOYTOJILHUKOB, B TOM 4ucie Gu-
ryp, n3o00pax€HHBIX Ha KJIeT4aToil Oymare.

6 ITomp30oBaTHCSI OCHOBHBIMU METPUYECKHMH €IWHHIIAMH H3Mepe-
HUSI JJIMHBI, TUIOIIAW; BbIPAYKATh OJIHU €AUHUIIbI BEJTUYUHBI Ye-
pe3 apyrue.

6 PactiosnHaBaTh mapasienenuien, Ky0, UCIOJb30BaTh TEPMUHOIIO-
TUIO: BEPIIINHA, peOpo rpaHb, U3MEPEHUS; HAXOAUTh U3MEPECHUS
napaJuiesenurie/ia, Kyoa.

6 Beruncisate 00bEM Ky0Oa, mapajuiesenuIiesia 1o 3alaHHbIM U3Me-
peHUsIM, IT0JIb30BAThCs SAMHULIAMHU U3MEPEeHUs] 00bEMa.

6 PemiaTe Heclo)XHBIC 3a/laud Ha MU3MEPEHHUE I'E€OMETPUUYECKHUX BE-
JIMYUH B MPAKTUYECKUX CUTYaIUAX.

6 Knacc

Yucaa u ebrvucaeHus

6 3HaTh U NOHUMATh TEPMHHBI, CBSI3aHHBIC C PA3TUYHBIMU BUIAMU
qHces U Crioco0aMu UX 3aIlUCH, IePEeXOaUTh (€CIU 3TO BO3MOYKHO)
OT OJIHO#M (hOPMBI 3aIUCH YHCIIa K APYTOM.

6 CpaBHHUBATh U yNOPAIOYHNBATH IIeIbIe UHCIa, OOBIKHOBCHHBIC U
JIECSITUIHBIC APOOU, CPaBHUBATH YHCIIA OJTHOTO M Pa3HBIX 3HAKOB.

6 BeImoTHATE, coueTast yCTHBIE U ITMCEMEHHBIE TPUEMBI, apudme-
TUYECKUE NEUCTBUSA C HATYPATbHBIMU U LEIIBIMUA YHUCIaMH, OOBIK -
HOBEHHBIMH U JIECSITUIHBIMU APOOSIMU, TTOJTOKUTEITBHBIMHA U OT-
pHUTATEIIBbHBIMHA YUCITaMH.

6 BEI9ucHsITh 3HAYSHWST YUCIOBBIX BHIPAKCHUI, BHITIOIHTE TIPH -
KHUAKY ¥ OIICHKY pe3yJIbTaTa BEIUYUCIICHUIT, BRITIOIHSTH ITpeoOpa-
30BaHUS YUCIOBBIX BBIPAYKCHUIT HA OCHOBE CBOWCTB apuU(PMeTH -
YECKUX TEHCTBUU.

6 COOTHOCUTH TOYKY Ha KOOPAWHATHOU MPSIMON C COOTBETCTBYIO-
UM € YHUCIIOM U U300pakaTh YHCIIa TOYKaMH Ha KOOPIMHATHOMH
OpsSMOM, HaXOAUTh MOIYJb YHCHIA.
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6 COOTHOCHTHh TOYKH B MPSIMOYTOJIILHOW CHCTEME KOOPJHHAT C KO-
OpJAWHATAMH PTOW TOYKH.

6 OKpYTJIATh MENIbIe YHCIIa U JICCATUYHBIC APOOM, HAXOAUTh IPH-
OJIM>KEHUST YHCEIL.

YJucnaoevie U OYKEeHHble B8bIPAHCEHUS
6 [lToHnMaTs M ynorpeOIsiTh TEPMUHBI, CBSI3aHHBIC C 3aITUCHIO CTE-
TIEHW 4Yuciia, HaXOJAUTh KBaJpaT M KyO 4uciia, BEIYUCISITH 3HAYE-
HUSI YHUCJIOBBIX BBIP@XKEHHUU, COJIEpIKaIlUX CTEINEHH.
6 Ilonp3oBaThcsl NpU3HAKAMM JEJIMMOCTH, packilaiblBaTh HATy-
pajibHBIE YHCJIa HA MPOCThIE MHOXXUTEIH.
6 ITonp3oBaThHCsI MacITabOM, COCTABIISITH IIPOTIOPIIUN U OTHOIIICHHSI.
6 Mcnonp3oBarh OyKBBI U1t 0003HAYEHUST YHCEJI MIPHU 3aIlMCH MaTe-
MaTHYECKUX BBIPAYKECHUM, COCTABIISITH OYKBEHHBIC BBIPAKEHUS U
(popmynbl, HaxoAUTH 3HA4YEHUsT OYKBEHHBIX BBIPAKEHHH, OCY-
LIECTBJISISI HEOOXOAUMbIE MOJACTAHOBKU U NPEOOpa3zOBaHMUSI.
6 Haxonute Heu3BEeCTHBINI KOMIOHEHT paBEHCTBA.

Pewenue mexemossix 3adau

6 PeLLIaTI) MHOTI'OIIIAroBbI€ TEKCTOBBIC 3aJa4dyu apI/Id)MeTI/ILICCKI/IM
crroco6oMm.

6 Pematp 3amaum, CBA3aHHBIE C OTHOIICHHEM, HPOIOPIIHOHAIBHO-
CThIO BEJIMYUH, MPOILIEHTAMH; pPeIlaTh TPU OCHOBHBIC 3aJayMl Ha
JIpOOH U TIPOIIEHTHI.

6 Pemate 3amaum, coaepikamiue 3aBUCUMOCTH, CBS3BIBAIOIINE BE-
JIMYUHBI: CKOPOCTh, BpEMsl, PAaCCTOSIHUE, IIeHa, KOJIHUYECTBO, CTO-
MMOCTb; MPOWU3BOJIUTEIILHOCTh, BpeMsi, 00b&Ma pabOThl, UCIONb-
3ysi apudmMeTrHdeckue JIeWCTBUsI, OIEHKY, IPHUKHUJKY; TOJIb30-
BaThCI €OMHUIIAMH HU3MEPEHHUS] COOTBETCTBYIOIIUX BEIIMYHH.

6 CocTaBisiTh OyKBEHHBIE BBIPQKEHHS M0 YCIOBHUIO 3aJaqM.

6 M3Biekarh nHDOpPMAIIMIO, MPEICTABICHHYIO B TaOlUIax, Ha JIN-
HEWHOMN, CTOI0YAaTON WM KPYTOBOU AUarpamMmMax, HHTEPOPETHPO-
BaTh NPEACTAaBIICHHBIC JaHHBIC; NCTIOJIH30BaTh JaHHBIC MIPU PeIlle-
HHH 3a70a4.

6 IlpeacraBisiTh MHPOPMAIMIO C MTOMOIIBIO TAOJUI], JTUHEHHONW W
cToNI09YaTON aHarpamm.

Hazasadnan zeomempus

6 IIpyBOANTE IPUMEPHI OOBEKTOB OKPY’KAIOMIETO MHUPA, UMEIOIINX
(popMy M3yUEHHBIX T€OMETPHUUECKHUX IUIOCKUX M IPOCTPAHCTBEH-
HBIX (UTYpP, TPUMEPHI PaBHBIX U CHMMETPHUYHBIX (UTYD.

6 M300pakaTh C MOMONIBIO IUPKYJS, JUHEHKH, TPAaHCIOPTHPA Ha
HEJINMHOBAHHOM M KJI€TYATOW OyMare W3ydeHHBIE INIOCKHE Ireome-
Tprudeckne GUrypsl U KOHPUTyparuu, CUMMETPHUIHBIE (QUTYPHL.
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6 [Tonp30BaTHCS TE€OMETPUIYESCKUMHU TTOHATHSIMHU: PaBEHCTBO (puUTyp,
CUMMETPHSI; UCIOIb30BaTh TEPMUHOJIOTHIO, CBSI3AHHYIO C CUMMeE-
TpHUEH: OCb CUMMETPHH, LIEHTP CUMMETPUH.

6 HaxonuTe BeJIWMYMHBI YIJIOB U3MEPEHHUEM C MOMOIIBIO TPAaHCHOP-
THpa, CTPOUTH YTIJbl 3aJaHHOM BEJIWYMHBI, IOJb30BAThCSI MNpPHU
pelIeHnN 3aJa4 I'paJyCHOM Mepol yIJIOB; paclioO3HaBaTh Ha 4ep-
TeXaX OCTPBINA, NPSIMOM, pa3BEPHYTHINH M TyNOU YTIJIBI.

6 BpIuuciaThe JJIMHY JIOMaHOM, NEpUMETP MHOIOYTOJIbHUKA, IOJb-
30BaThCsl €AMHUIIAMH U3MEPEHUs JUINHBI, BBIpAXKaTh OJHU €U -
HUIbI U3MEPEHUs JUTUHBI Yepe3 ApyTHe.

6 HaxoauTe, UCTIONB3Yysl 4EePTEKHBIE UHCTPYMEHTHBI, PACCTOSIHUS:
MEXJy ABYMsI TOYKaMH, OT TOUKH JIO NPSIMON, NJIMHY IIyTH Ha
KBaJIpaTHOM CETKeE.

6 Beraucisite mroniazib GUryp, COCTaBICHHBIX U3 TIPSIMOYTOJILHHU -
KOB, HCIIOJIb30BaTh pa3OUeHNEe Ha MTPSIMOYTOJIbHUKH, HA pABHBIC
¢urypsl, nocTpanBaHue 40 NPSIMOYTOJbHUKA; ITOJIb30BATHCST OC-
HOBHBIMH €JUHUIIAMU HU3MEPEHUs IUIOLIAAU; BBIpaXkaTh OJHU
€IMHUIIBI U3MEPEHUS TUIONIA/IN Yepe3 ApyTHe.

6 Pacrio3HaBarh Ha MOJENISIX W HM300paKEHUSIX MHUPaAMHUJY, KOHYC,
LWJINHADP, MCIOJIB30BaTh TEPMHHOJIOIHIO:  BEpIIMHA, pedpo,
rpaHb, OCHOBaHHUE, pa3BEPTKa.

6 M3o0paxkaTh Ha kjerdaroid Oymare MpsIMOYTOJIbHBIN Iapauie-
JICTIUIIE .

6 BpIauciasaTe 00bEM NPAMOYTOJBLHOIO MHapajuiesienuiena, Kyoa,
MOJIB30BaTHCSI OCHOBHBIMHU €JMHUIIAMU U3MEPEeHUsI 0O0bEMa; BbI-
pa’kaTh OJTHH €IWHHUIBI U3MEpPEeHUs] 0ObEMa yepes Apyrue.

6 PerraTe HeclloKHBIE 3a/1a41d HAa HaXO0XKJIEHHE T'€OMETPUUECKUX Be-
JIMYUH B MPAKTUYECKUX CUTYyaIUsIX.
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TEMATUYECKOE NMAAHWMPOBAHME YYEBHOIO KYPCA (MO TOAAM OBYYEHMA)
5 knacc (He meHee 170 v)

HasBanue
pa3jgeina (TeMbl)
Kypca (Y4uc/I0 4acoB)

OcHOBHOE copepKaHUe

OCHOBHbIE BH/bI JeATEJIbLHOCTA O0YYaIOLIUXCS

HartypaJ/ibHbIe
qyucJa. [leficrBus
C HaTypaJIbHbIMH
49U CIaMH

(43 4)

JlecaTndHass cucCTeEMa CcYHCIIe-
HUsA. Psg HaTypalbHBIX 4YHCEIL.
Harypanensiii psaa. Ywucno O.
HarypaneHnble 4gncia Ha Koop-
auHaTHOM npsimoii. CpaBHeHUE,
OKpYIJIEHHE HAaTypaJIbHbIX YHCE.

ApudmeTnyeckue JIeHCTBHUSI C
HaTypaJlbHbIMU uynciamMu. CBoii-
CTBa HYyJs IPH CIOXCHUH H
YMHO>XEHHUH, CBOWCTBA €IUHULIBI
npu yMHOxeHuu. IlepemecTtu-
TEJIBHOE U COYETATEJIbHOE CBOM-
CTBa CJIOXKEHUSI M YMHOXXECHHS,
pacnpenenuTesbHoe  CBOMCTBO
YMHOYEHHSI.

JlenuTenu U KpaTHBIE YUCIIa, pa3-
JIOKEHHE YHCcja Ha MHOKHUTEH.
Jlenenue c ocratkom. IIpoctrie nu
cocTtaBHbIe uncna. [Ipusnaku ne-
auMocTH Ha 2, 5, 10, 3, 9.

CreneHb ¢ HaTypaJbHBIM ITOKa-
3aTeseM.

YuTaTh, 3aNMChIBaTh, CPABHUBATh HaTypaJIbHbIC YNCIIA;
npeaJjaratb M 06CyKAaTh CINOCOOGBI yNOPSIOYNBAHUS
YHUCEIL.

H306pakaTh KOOPAMHATHYIO MPSIMYI0, OTMedaTh 4Yncia
TOYKAMH Ha KOOPJMHATHOU MpsIMON, HAXO0AUThb KOOPJH-
HaTbhl TOYKH.

HccnepoBarh CBOMCTBA HaTypajabHOTO psiga, uyncen 0 u
1 Opu CIOKEHUHM M YMHOXKSHHHU.

Hcnosp30BaTh NpPaBUJIO OKPYTIEHHS] HATypaJdbHBIX UH-
celn.

BbIno/IHATL apudMeTHIecKre JeMCTBHUS C HATYPaJlbHbI-
MU YUCJIaMH, BBIMHCJ/IATD 3HAYCHUA YHCJIOBBIX BbIpAXKEe-
HUI cO ckoOKaMH U 0e3 CKOOOK.

3anuchIiBaTh NPOM3BEAECHUE B BUJE CTENEHH, YUTATh
CTENeHH, MCNO0JIb30BaTh TEPMHUHOJIOIHI0 (OCHOBaHUE,
MOKa3aTelib), BbIYUC/IATh 3HAYEHUs CTCIICHEN.
BBINOJIHATH NPUKUAKY U OLL€HKY 3HaUYCHUU YUCIIOBBIX
BBIpaKEHUH, NMpeaJaraTh U IPUMeHATb NPUEMBbI NPO-
BEPKM BBIYHCIECHUH.

Hcnosib30BaTh NPH BBIYUCIACHHUAX NEPEMECTHTEIbHOE U
coUueTaTeIbHOE CBOMCTBA CIOXKEHHUS H YMHOXEHUA, pac-
MpeIeTUTEILHOE CBOUCTBO YMHOXKEHHUsI; POPMYJIUPOBATH
M NPMMEHATb NpaBUJla npeoOpa3oBaHUs YNUCIOBBIX BbI-
paXeHH# HA OCHOBE CBOMCTB apU(PMETHUCCKUX JICHCTBUIA.
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YHuciioBble BBIPpAXKEHUSI; IIOPsI-
JIOK NEeHUCTBUM.

Pelienne TekcToBBIX 3ajad Ha
BCce apudMETHICCKUEC NCHCTBUSI,
Ha JIBU)KEHHE U MOKYIIKH

HccnepoBarhb 4nciioBble 3aKOHOMEPHOCTH, BBIABUIaTh U
060CHOBBIBATh rUNoTe3bl, $OpPMyIUPOBATh 0G0GILEHUIH
BBIBOJBI I10 pe3yibTaTaM NPOBEAEHHOTO HCCIICIOBAHMS.
dopMyIMpOBaTh oNpeAe/IeHUs JISIUTeNsT U KpaTHOTO,
Ha3bIBATh [CIUTCIIM M KpaTHBIC 4YHCJIa, PACIIO3HABATb
MPOCTHIE M COCTaBHBIE YHCIa; POPMYJIMPOBATH U IpUMe-
HATH NPU3HAKM JIeTUMOCTH Ha 2, 3, 5, 9, 10; npuMeHsTh
AJITOPUTM DPa3JIOKCHUA YHUCJIa Ha IPOCTBIC MHOXHUTECIIN,
HaXOAMTBb OCTATKH OT JISJICHUSI W HEITOJIHOE YacTHOEe.
Pacnmo3HaBaTh WCTUHHBIE U JIOJKHBIE BBICKA3bIBAHUS O
HaTypaJIbHBIX YHCJIaX, IPUBOJUTDb IPUMEPDbI U KOHTP-
MPUMEPBI, CTPOUTh BBICKA3bIBAHUA U OTPUILIAHUS BbI-
CKa3bIBaHUN O CBOMCTBaX HaTypaJIbHbIX YUCECII.
KoHcTpyupoBaTh MaTreMaTU4YecKHe NpeAsIOKeHHUs C Io-
MOILBIO CBSI30K «H», HIIH», «ECIH..., TO...».

PemaTh TeKkcTOBBIE 3a1auu apUPMETHYECKUM CIIOCOOOM,
MCII0JIb30BaTh 3aBUCHMMOCTH MEX/y BEIMYMHAMH (CKO-
pPOCTB, BpeMsi, pACCTOSIHUE; IIEHA, KOJIMYECTBO, CTOUMOCTb
U Jp.): aHAJIM3UPOBATh U OCMbIC/IMBATDh TEKCT 3a/1a4H,
nepedopMy/IMpOBaTh yclioBUe, U3BJIE€KaTh HEOOXOIUMbIE
JaHHBIC, YCTAHABJ/IMBATH 3aBUCUMOCTH MCXKY BECJIMYHHA-
MU, CTPOUTD JIOTHUYECKYIO LIETI0OYKY PACCy>KICHUM.
MoaesmpoBaTh X0 PELUICHUS 3a1a4d C MOMOUIBIO PH-
CYHKa, CXEMbI, TaOIHUIIbI.

IIpuBOAUTH, pa36UpaTh, OLLEHUBATDb pPa3jIUYHbIC pelle-
HUsA, 3aIIlMCH peIHeHPIP'I TCEKCTOBBIX 3aaad4.

KpuTu4yecky oneHMBATh MOJIYUYCHHBII pe3ynbTaT, 0Cy-
W ECTBJIATh CaMOKOHTPOJIb, IIPOBEPsisi OTBET HAa COOTBET-
CTBUE YCIIOBUIO, HAXOAUTb OIINOKH.

PeruaTs 3a/1a4u ¢ MOMOIIBIO ITepebopa BCeX BO3MOKHBIX
BApPUAHTOB.

3HAKOMUTBCSI C UICTOPUEN pa3BUTHs apuUPMETUKH
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IIpodoasxceHue

HasBanue
pa3jgena (TeMbl)
Kypca (4ucI0 4acoB)

OcHOBHOE coAepKaHUe

OCHOBHBbIE BH/bI JeATEJbHOCTA 00YJaIOIIUXCS

Harsnsgnas reo-
meTpus. J/IuHuu
Ha IVIOCKOCTH
(12 4)

Touka, npsimasi, OTpPE30K, JIyd.
Jlomanas. W3mepeHue AJIMHBL
OTpe3Ka, METPHUUYECKHUE €ITUHHIIBI
u3MepeHus: UIMHBL. OKpYy>KHOCTh
H KPYT.

ITpakTuyeckas padora «lTocrpo-
S€HHE y30pa U3 OKPY>KHOCTEH».

VYron. Ilpsamoii, ocTpelii, Tyroi
U pa3BEpHYTHIN yribl. M3mepe-
HHUE YTJIOB.

TTpaktuueckast padora «Iloctpo-
€HHUE YTIJIOB»

Pacnmo3HaBaTh Ha HepTekKax, puCyHKax, OIMUCbhIBATh, 1C-
nOJIB3Yysl TEPMHUHOJIOTUIO, N H306pa)KaTb C IMOMOUIIBIO
LIepTé)I(HI)IX UHCTPYMCHTOB: TO4YKY, MNPsAMYIO, OTPE3OK,
JIyd, YTOJI, JOMaHy0, OKPY’>KHOCTb.

Pacno3HaBarb, NPUBOJUTH NPHUMEPBI 00BCKTOB peajib-
HOTO MHpa, uMmermux (opMy H3yYeHHbIX GuUryp, ome-
HHUBATb UX JIMHEHHbIE pa3Mephl.

Hcno1b30BaTh JIMHEHKY U TPAHCIIOPTUP KaK HHCTPYMEH-
TBI U151 IOCTPOCHHUS U U3MEPEHUS: U3MEPATD JUIMHY OT-
pe3Ka, BeJIMUMHY YIUIa; CTPOMTB OTPE30K 34 IaHHOU JUTUHBI,
yroJ, 3aJJaHHOW BEJIMYMHbI; OTKJIaAbIBaTh IIUPKYJIEM paB-
HbIE€ OTPE3KH, CTPOMTD OKPY>KHOCTh 3a/IaHHOIO paJinyca.
H306pakaTh KoH(DUTypaluu reoMeTpUiIecKux QGuryp u3s
OTPE3KOB, OKPY>KHOCTEHM, MX yacTeil Ha HEJIMHOBAHHOU
Y KJIeT4yaToil Oymare; IpeAJiaraTh, OMUCbIBATb U 06CYX-
AaTh CIOCOGBI, AJITOPUTMBI ITIOCTPOCHHS.
Pacno3HaBaTh ¥ M306pakaTh Ha HEJIMHOBAHHOW U KJIET-
4aToil Oymare IpsMOW, OCTPBIA, TyHnoi, pa3BEPHYTHIH
YIJbl; CPABHUBATD YIJIbL.

BbIYUC/ISATH JJIUHBI OTPE3KOB, JIOMaHbIX.

IloHMMAaTb U UCNOJIL30BaTh NPH pellleHUH 3aJa4 3aBU-
CHUMOCTHM MEXKJy €IUHUIIAMH METPUYECKON CUCTEMBI MEP;
3SHAKOMHUTBCA C HEMCTPHUHYCCKHUMH CHCTEMaMHU MEP;
BbIpa)KaTh [UIMHY B Pa3JIMYHBIX CIMHUIIAX H3MCPCHUA.
HccnepoBarb (urypsl u KOHPUTYpAllUH, WCIIOIB3Ys
uupOBBIE PECypPChI
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OGBIKHOBEHHbIE
Apoou
(48 4)

JpoOs. IlpaBunbHBIE W Hepa-
BWJIbHBIC JpoOu. OCHOBHOE CBOM-
cTBO Jpodu. CpaBHEHUE TPOOCH.

CnokeHrne W BBIYUTAaHUE OOBIK-
HOBCHHBIX Jpo0Oeii. CmeranHas
npoOb. YMHOXXEHHE W JeJIeHHE
OOBIKHOBEHHBIX JpoOei; B3anM-
HO-00paTHBIE ApOOH.

Pemmenre TEKCTOBBIX 3aaad, CO-
nepyxammux apoou. OCHOBHBIE 3a-
JTa4u Ha JpoOH.

ITpumeHenue OyKB 1 3allMCH
MaTEeMaTHYCCKUX BBIPAXKCHUU U
OpeIoKeHUN

MogaespoBaTh B rpaduueckoii, mpeameTHoil opwme, ¢
ITOMOIIIFI0O KOMIIBIOTEPA ITOHSITHS M CBOMCTBA, CBSI3aH-HEIS
C OOBIKHOBEHHOU APOOEIO.

YuTaTh U 3alMChbIBaTh, CPAaBHUBATb OOBIKHOBECHHBIC
Iipobu, mpejJjiaraTb, 060CHOBBIBATh U 06CYKAATh CIIOCO-
GBI yIOPSITOYMBAHUS POOEH.

HN306pakaTh 0OBIKHOBEHHBIE IPOOH TOYKaAaMH Ha KOOP-
JTUHATHOM NPsIMOIT; UCIOJIb30BATh KOOPJAWHATHYIO MIPsI-
MYIO JUIsl CPaBHEHHUs ApoOeii.

dopMy/1IMpOBaTh, 3aUCHIBATh C IOMOLIbI0O GYKB OCHOB-
HOE CBOWCTBO OOBIKHOBEHHOU JIpoOH; MCHOJIB30BaTh OC-
HOBHOE CBOHCTBO JpOOM IUIsl COKpalleHHus ApoOei M mpu-
BEJICHUS IpoOM K HOBOMY 3HaMEHATElIIo.
IIpeacTaB/IATE CMEIIAaHHYIO 1pOOb B BUJIC HENPABUIIb-
HOU M BBIACIATH LICJIYIO YacTh YHMCJIA U3 HEIPaBUIBHOU
npodu.

BbinoHATL apudmMeTHdyecKue AeHCTBUA C OObIKHOBEH-
HBIMH ApO0sSMK; MPUMEHATh CBOMCTBA aprupMEeTHISCKUX
JIeUCTBUN IS pallMOHAIM3ALUMU BBIYHUCIICHUN.
BbINOJIHATH IPUMKUJKY U OL€HKY pe3yiibTaTa BbIUUCIIE-
HUii; mpejJjaratb U IPUMEHATb NPUEMBI IPOBEPKH BbI-
YUCTICHUMN.

IIpoBOAUTH MCCAEA0BAHUSA CBOICTB Ipo0eii, onupasch
Ha YUCJIOBBIC YKCHEPUMEHTHI (B TOM YHCJIE C ITOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaThb MCTUHHBIC M JIOXKHBIC BBICKa3bIBAaHUS O
Jpo0six, IPUBOAUTH NPUMEPHI U KOHTPIIPUMEPHI, CTPO-
MTb BbICKa3bIBAHHUSA U OTPHUIIAHUS BBICKA3bIBAHUN.
PelaTh TEKCTOBBIC 3a/1a4H, COJEpIKaIIe JPOOHBIC JaH-
HBIC, U 33/]a4l Ha HaXOXKJICHHUE YacCTH LIEJIOT0 U 1EJIOTO 10
€ro 4acTH; BbIABJIATBH UX CXOJCTBA M Pa3IM4Usl.
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IIpodoasxceHue

HasBanue
pa3jgena (TeMbl)
Kypca (4ucI0 4acoB)

OcHOBHOE coAepKaHUe

OCHOBHbIE BH/bI JeATEJIbLHOCTA O0Y4aIOLIUXCS

MOAeﬂHpOBaTB XOo4 p€uIeHus 3adavdv C IMOMOLIBIO pU-
CYHKa, CXE€MBI, TaOIUIIBI.

IIpuBOAUTH, pa3éupaTh, OLEHUBATD Pa3lInYHbIC pellie-
HUs, 3alIlMCu peH_IeHI/Iﬁ TCKCTOBBIX 3ajJaa4.

KpuTuyecku oneHHBATb IOJyYCHHBIH pe3yJibTaT, OCy-
HISCTBJIATH CAMOKOHTPOJIb, ITPOBEPsIst OTBET HA COOTBET-
CTBHE YCJIIOBHIO, HAXOJHUTb OIINOKH.

3HAKOMUTBCS C UCTOPpUEN pa3BUTHS apUPMETUKU

Harnsaanasa
reomMeTpus.
MHOroyroJibHUKH
(10 4)

MHuoroyronsHuku.  HeTbIpEx-
YIOJIBHUK, MPAMOYTOJIBHUK,
KBaJpar.

ITpaktuyeckast padora «Iloctpo-
€HHE NPAMOYTOJIbHUKA C 3aaH-
HBIMM CTOPOHAaMH Ha HEJHHO-
BaHHOUW Oymare.

TpeyroapHUK.

Ilnomaner U mIepuMeTp IIPSIMO-
YrOJIBHUKa U MHOT'OYTOJIBHUKOB,
COCTaBJICHHBIX U3 MPSIMOYTOJIb-

HUKOB, €IWHHUIIbI HW3MEpPEHUS
mnomaau. Ilepumerp MHOrO-
YTOJBHUKA

OnuceIBaTh, MCNOJIb3ysd TEPMHUHOJIOTHIO, U306PaXKaTh ¢
IIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB M OT PYKH, MOJIE-
JINpOBaTh U3 OyMaru MHOTI'OYT'OJIbBHUKH.

IIpUBOAUTH NIPUMeEPBI 00BEKTOB PEAIbHOTO MUpa, UMEI0-
mux GopmMy MHOT'OYrOJIbHUKA, IPSIMOYTOJIbHHUKA, KBa-
Jipata, TpeyrojbHUKa, OIL,eHUBATh UX JIMHEHHbIC pa3MephI.
BBIYMCIATB: [IEPUMETP TPEYTOJILHUKA, PIMOYTOJIbHH -
Ka, MHOT'OYT'OJIbHUKA; IUIOIIAb IIPSIMOYT'OJIbHUKA, KBa-
apara.

H306pakaTh OCTPOYTrOJIbHbIC, IPSIMOYTOJIbHBIE U TYIIO-
YTOJIBHBIC TPEYTOJIBHHUKH.

CTpoMTb Ha HEJIWHOBAHHOW M KJETHYaTOHl Oymare KBa-
JIpaT M MPSMOYTOJIBHUK C 3aJlaHHBIMHU JUIMHAMU CTOPOH.
HccieaoBaTh CBOMCTBA NMPSIMOYTOJIbHUKA, KBaJpaTa ITy-
TEM 3KCIICPUMEHTA, HAOJIFOICHUSI, U3MEPCHUSI, MOICIIH -
poOBaHMsI; CpaBHUBATHh CBOWMCTBa KBajpara W IIPsIMO-
YTOJILHUKA.
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KoHcTpyupoBaTh MaTeMaTH4YeCKHe NMPeAJIOKEHUsl C Io-
MOIIIBIO CBSI30K «HEKOTOPBIN», «I000i». Pacno3HaBaTh
WCTHUHHBIC W JIO)KHBIC BBICKA3bIBAHUS O MHOT'OYTOJIbHU-
KaX, HPUBOAUTH IPUMeEPbI U KOHTPIIPUMEPHL.
HUccnepaoBarb 3aBUCUMOCTD IUIONIAIM KBajpaTa OT JJIU-
HBI €r0 CTOPOHBI.

Hcnos1b30BaTh CBOMCTBA KBAAPATHOW CETKH JIJISI IOCTPO-
eHust GpUTyp; pa3éuBaTh IIPSIMOYTOJIBHUK Ha KBaJIpaTHI,
TPEyroJIbHUKH; COCTABJIATB (UTYPHl W3 KBaJIpaToB U
MPSIMOYTOJILHUKOB M HaXOJUTh WX IUIOIIAab, pa3ouBaTh
¢GUTryphl Ha NIPSIMOYTOJILHUKH M KBaJIpAaThl 1 HAXOIUTH
UX TUIOINAb.

BpipaxkaTh BeIUUMHY IUIOLIAAM B Pa3IMYHBIX €IUHULIAX
U3MEpPEHUs] METPUUECKON CUCTEMBI Mep, IOHUMATh U MC-
0JIb30BaTh 3aBUCUMOCTH MEXIy METPUYECKUMU €JIH-
HHUIIAMU U3MEPEHUsI IJIOLIAIH.

3HAKOMMUTBCA C NpUMepaMy NPHMMEHEHUd IUIoMaaAu U
repuMeTpa B IpakKTUUYECKUX cuTyanusx. Pemars 3aza- yu
M3 peasbHON XU3HH, MpeAJiaraTh U OGCYXAAThb pas-
JINYHBbIE CIOCOGHI pelIeHus 3aaa4

JlecaTuYHbIE
Apoou
(384)

JlecsaTtrunass  3amuch  ApOOECii.
CpaBHEHHE ASCITUYHBIX JPOOCHi.

JleficTBUsI ¢ AECSITUYHBIMH APO-
Osimu. OKpyTJIeHHE JECATHYHBIX
npobeit.

Pemmenne TeKCTOBBIX 3a7a4, CO-
nepxxamux gpoou. OCHOBHBIE 3a-
a4y Ha Ipobdu

IIpeacTaBAATh ACCATUYHYIO APOOb B BHUAE OOBIKHOBEH-
HOIl, YUTaTh M 3allMCbIBaTh, CPABHUBAThb JICCATUYHbIC
npobu, mpejJiaraTb, 060CHOBBIBATh U 06CYKAaTh CIIOCO-
GBI yIOPSIIOYNBAHUS JACCATUUHBIX APOOCH.
HN306pakaTh JecsITUYHbIE IPOOU TOUYKAMH Ha KOOPIH-
HATHOMW TIPsIMOM.

BBIABIATH CXOACTBA U pa3/IMYUA NpaBwil apudmMeTHye-
CKHX ﬂeﬁCTBHﬁ C HaTypaJIbHBIMU YHUCJIaMH U OCCATHUY-
HBIMH JIPOOSMH, OOBICHSTH UX.
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IIpodoasxceHue

HasBanue
pa3jgena (TeMbl)
Kypca (4ucI0 4acoB)

OcHOBHOE coAepKaHUe

OCHOBHbIE BH/bI JeATEJIbLHOCTA O0Y4aIOLIUXCS

BBINOJIHATE apudMeTHIecKne NeHCTBUS C JECATHYHBI-
MH ApOoOsSMH; BBINOJIHATH NPUKUAKY U OLEHKY Pe3yJib-
TaTa BBEIYUCIICHUI.

IIpyuMeHATH CBOMCTBA apHPMETHUYECKUX ACHCTBHH s
pauuoHaJIM3aluu BBIYUCICHUHN.

I[IpuMeHATh NPABUWIO OKPYIJIEHUS JECSITUYHBIX JIPOOCH.
I[IpoBOAUTE MCCI€LO0BAHUA CBOWCTB JECATUYHBIX IPO-
Ocil, onMpasch Ha YUCIIOBBIC 3KCIEPUMEHTHI (B TOM YHCIE
C IOMOUIBIO KOMIIBIOTEpA), BBIABHMraTh TIMIOTE3bl U
MIPUBOJAUTH UX OOOCHOBAaHUSI.

Pacno3sHaBaTh MUCTUHHBIE U JIOXKHBIE BBICKA3BIBAHUS O
JIpo0six, IPUBOAUTDL MPUMEPBI U KOHTPIIPUMEPHI, CTPO-
MTb BbICKa3bIBaHUA U OTPUIIAHUS BbICKa3bIBAHUIA.
PeraTh TeKCTOBbIC 3a7a4H, COJeprKalIue IPOOHbIC JaH-
HBIC, U HAa HaAXOXJICHHEC YaCTU IICJIOro M nejioro mo €ro
4acTH; BBIABJIATL UX CXO/ACTBA U pa3/In4us.
MoaesmpoBaTh X0 PELUICHUS 3aa4d C HOMOIIBIO PH-
CyHKa, cxembl, Tabnuipl. [IppyBoAUTH, pa36upaTh, oLe-
HUBAThb pa3jIUYHbIC PELICHUs, 3alIMCU PEIICHUI TEKCTO-
BBIX 3ajiad.

OnepupoOBaTh APOOHBIMU YHCIAMH B PeajbHbIX JKU3HECH-
HBIX CUTyallusx.

KpuTH4YeCKH OLleHMBATh MOJy4YeHHBIH pe3ynabTar, ocy-
HICCTBJIATH CAMOKOHTPOJIb, IIPOBEPsAA OTBET HA COOTBCT-
CTBHUEC YCJIOBHUIO, HAXOOUTH OIINOKH.

3HAKOMUTBCSI C UICTOPUEN pa3BUTHs apuUPMETUKH
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Harnaaanas
reomMeTpus.
Tena u durypsl
B IPOCTPAHCTBe
(949)

Mmuororpannuku. HM3o0pakenne
MHOTOTpaHHUKOB. Mojienu mnpo-
CTPAHCTBEHHBIX TEJIL.

IIpssMOyroJbpHBII apajuieaen-
nen, Ky6. Pa3séprkn Kyba u mna-
pansenenunea.

IIpakTnueckass pabora «Pa3z-
BEPTKa KyOa».

O6béM KkyOa, NPSIMOYTOJIBLHOTO
TTapaJiiesieIuIe 1a

Pacno3HaBaTh Ha 4YepTekaX, PUCYHKAX, B OKpy»Kalo-
IeM MHUpe IpsIMOYTOJIBHBIH Iapajuielienunen, Kyo,
MHOTOTPaHHHKH, ONHUCHIBATh, MCNOJIb3ysd TEPMHHOJIO-
rvl0, OLleHUBATh JIMHCHHbIE pa3MEphI.

IIpuBOAUTHL IPUMePBI 00LEKTOB PEaIbHOIO MHUpA, HMe-
130111150 C]Z)OpMy MHOI'OI'paHHHKA, NIPAMOYTOJIBHOTO IIapali-
Jenenuiena, Kyoa.

HN3o06pakaThk Ky0 Ha Ki1eT4aToii Oymare.

HccnepoBaTh CBOMCTBA Ky0a, NMPSMOYTOJILHOTO Iapall-
JIeJienuIie1a, MHOTOIPaHHUKOB, HCIOJB3YsI MOICIIH.
Pacno3HaBaTh M M306pakaTh pa3BEPTKHU Kyba W mapali-
nenenunena. MoZeJMpoBaTh Ky0 M Mapajelenune] u3
Oymaru u Ipo4Yux MaTepHalloB, OOBACHATB CHOCO6 MO-
JICITUPOBAHUS.

HaxoauThb n3MepeHus, BBIYMCAATS IUIOIIA/Ib TOBEPXHO-
cty; 00bEM Ky0a, NHpPSIMOYTrOJIBHOTO TapajuleeIuIea;
HMCCJIeJ0BaTh 3aBUCHUMOCTb 00bEMa Kyba OT JUTMHBI €T0
pebpa, BBIABUTAaTbh U 06G0CHOBBIBATH IMIIOTE3Y.
Ha6mopaTe ¥ NPOBOAUTL aHAJIOTHMU MEX1y HOHATHAMHU
iomanay u oobéMa, IepuMeTpa 1 MIoIa 1 IIOBEPXHOCTH.
Pacno3HaBaTh HCTUHHBIC U JIOKHBIC BBICKAa3bIBAHUS O
MHOT'OI'paHHUKaX, NPUBOAMTD NPUMePbI U KOHTPIPUME-
pPbl, CTPOUTD BbICKA3bIBAHMSA U OTPHUIIAHHS BBICKA3bIBA-
HUM.

PemiaTh 3aa4M U3 peajbHON XKU3HU

IloBTOpEHME
1 06061 eHHe
(10 4)

IloBTOpEeHHE OCHOBHBIX MOHSATUN
U MeTO/0B Kypca 5 kitacca, 0606-
LICHUE 3HAHUMI

BbIYHC/IATH 3HaYCHHUS BBIPAKECHUN, COACPIKAILINX HATY-
pajJIbHBIC 4YHCIIa, OOBIKHOBEHHEBIE U JCCATHUYHBIC ,HpO6I/I,
BBINOJIHITH IIPeoOpa30BaHMsT YUCEIL.

BpiGUpaTh CHOCOG CpaBHECHUS YHCEJ, BBIYUCICHUM,
NPUMEHATb CBOUCTBA apu(pMETHUCCKUX IEHCTBUU s
panyoHaIM3aluu BBIYUCICHUM.
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IIpodoasxceHue

HasBanue
pa3jgena (TeMbl)
Kypca (4ucI0 4acoB)

OcHOBHOE coAepKaHUe

OCHOBHbIE BH/bI JeATEJIbLHOCTA O0Y4aIOLIUXCS

OcylmecTB/JIATh CAMOKOHTPOJIb BBIIOJIHAEMbIX JAeHCTBUMI
U CAaMOIPOBEPKY pe3ysbTaTa BBIUMCICHUM.

PemaTthk 3aa4yy 13 peasibHON )KU3HYU, IPUMEHATb MaTe-
MaTU4YeCKHe 3HAaHMs Ul pelIeHUus 3ajad U3 JIpyTHuX
Y4eOHBIX MPEIMETOB.

PemaTth 3aAa4yM pasHbIMM CIOCO6AaMH, CPAaBHUBATh
CIOCOGBI pelIeHHs 3aJlaud, BbIGUPATh PpanMOHaJIbHBIN
cnoco6

6 knacc (He meHee 170 v)

HasBanmne
pasaena (Tembl)
Kypca (4ucjIo 4acoB)

OcHOBHOeE cojepiKaHue

OcHOBHbBIE BHABI AesATe/JIbHOCTH 06y'-lalOI.l.U([XC$l

HartypasbHble
qucaa
(304)

Apudmernyeckue JeHCTBHUS C
MHOT'O3HAYHBIMH  HaTypajbHbI-
MU yuciamu. YucioBeie BbIpa-
JKEeHUs, TIOPSAAOK JAENCTBUM, HC-
noibp30BaHue cKoOOK. Okpyriie-
HHUE HATypPaJIbHBIX YHCEIL.

Jenutenu W KpaTHbIE 4YHCIIA;
HauOOIBIINI OOLINI AEIUTEND U
HauMEHBbIIIee 00I1Iee KpaTHOE.

BbIno/IHATL apudpMeTHYecKUue JeMCTBUS C MHOI'O3HAY-
HBIMHU HaTypallbHBIMU YHCIIaMH, HaXOJAMTHL 3Ha4YeHUus
YUCJIOBBIX BBIPAKEHHH CO CKOOKamMu u 0e3 CKOOOK; BbI-
4YUCIATh 3HaYeHUs BBIPOKEHUH, coepKalluX CTEeTEeHH.
BBINOJ/IHATE NPUKUAKY M OL€HKY 3Ha4eHUN UHCIOBBIX
BBIpa)KCHUH, IPUMEHATh NMPUEMBI NPOBEPKMU pe3yabTara.
Hcnosib30BaTh NPH BBIYUCIAECHHUAX NEPEMECTHTEIbHOE U
CcoYeTaTeIbHOE CBOICTBA CIIOKEHUS W YMHOXEHHS, pac-
MpEAEIUTEILHOE CBOMCTBO YMHOMKEHHUS OTHOCHUTEIBHO
CIIOJKEHHUsI, CBOMCTBA apuMETHUCCKUX ICHCTBUIA.




1993elH 6—G "VAMLYWILYW

G¢

Pazstocxkenne umcia Ha IpoCcThIe
MHOXXHUTENH. J[eIUMOCTh CyMMBI
U nnpousseaeHus. JlejgeHue ¢ oc-
TaTKOM.

Penrenne TeKCTOBBIX 3a1a4

I/ICCJIeAOBaTb HUCJIOBBIC 3aKOHOMCPHOCTHU, IIPOBOJUTH
YHUCJIOBBIC OKCIICPUMCHTHI, BBIABUI'aTh U 000CHOBBIBaTh
TUIOTE3bI.

dopMyIMpOBaTh oNpefe/IeHUs JIeIUTeNs] U KpaTHOTO,
HaWOOJIBIIETO OOIIEro JICTUTEIs U HAMMEHBIIIETO O0IIeTo
KpaTHOTO, IPOCTOTO U COCTAaBHOT'O YHCEIT, UCIIOJIb30BATh
OTH IIOHATHSA IPpHU PEIICHUU 3aaad.

[IpyuMeHATh aJITOPUTMBbI BBIYUCICHUS HAHOOJBIIETO
o0IIero AEMTENsi W HAaWUMCEHBIIETO OOIIeTo KpaTHOTO
JIBYX YHCEJI, aJITOPUTM Pa3JIOoKESHHUs YHCJIa Ha IPOCTHIS
MHO>XHUTCJIN.

HccnepoBars ycinoBus ieauMoctd Ha 4 u 6.
HccnepoBaTs, 06CcyxaaTh, popMyIMpoBaTh M 060CHO-
BBIBATh BBIBOJ, O YETHOCTU CyMMBbI, IPOU3BEIACHUS: ABYX
4E€THBIX YHMCEJ, ABYX HEUETHBIX 4HUCJIE, YETHOIO U HEYET-
HOT'O YHCEJL.

HcciepoBaTb CBOWCTBA JICIMMOCTH CyMMBI U IPOU3BE-
JACHHWSA YHCCII.

IIpuBOAUTH IPpUMEPBHI YKcell ¢ 3aJaHHBIMU CBOWCTBAMU,
pacro3HaBaTh BepHble U HEBEPHBIE YTBEPXXJICHUS O
CBOMCTBax 4uces, ONpoOBepraTb HEBEPHBIC YTBEPKACHUSI
C MOMOIIBI0 KOHTPIIPUMEPOB.

KoHcTpyupoBaTh MaTeMaTH4YeCKUe NPeAJIOKEeHHs C 110-
MOILBIO CBSI30K «W», «UIIH», «ECIH..., TO...».

PemraThb TEKCTOBBIC 3a/1a4yM, BKJIKOYAIOIINUE ITOHITUS [e-
JIMMOCTH, apUPMETHUIYSCKUM CIOCOOOM, HCITOIH30BAThH
rnmepedop BCceX BO3MOXKHBIX BapHUAHTOB.
MoaenupoBaTh X0 PEUICHUS 3aa4d C MOMOUIBIO PH-
CYHKa, CXEMBI, TaOIUIIBIL.

IIpuBOAUTH, pa36UpaTh, OLLEHUBATD pPa3IUJIHbIC pellie-
HUsA, 3aIIlMCH peHIeHPII;'I TCKCTOBBIX 3a1ad4.
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IIpodoasxceHue

HasBanue
pa3jgena (TeMbl)
Kypca (4ucI0 4acoB)

OcHOBHOE coAepKaHUe

OCHOBHbIE BH/bI JeSITEJBHOCTU O0YJaIOIIUXCS

KpuTHyecku oleHMBaTh [I0JIy4YCHHbIN pe3yibTaT, HaXo-
JIUTH OIIMOKH, OCYIISCTBIISITH CAMOKOHTPOJIb, IIPOBEPSIS
OTBET Ha COOTBETCTBHE YCJIOBHIO

HaI‘JIH,[[Haﬂ HepneHm/IKyrmpHHe IIpsAMBIC. Pacnmo3HaBaThb Ha qepTexax, puCyHKax Cjiydan B3anM-
reoMeTpu. Hapam‘lenLHHe IIpsAMBIC. HOTI'O pacCIIOJIOKCHUS ABYX IPSIMBbIX.
ome | Paceromme eway vy o | /20008 Cronon epTe Dy eron o
KaMHM, OT TOYKH J10 MPSIMOM, JUTH -
(7 9) HA ITyTH Ha KBaJIPATHOMH CeTKe. ecsl PAMbIE, JIBE MAPALIEbHBIE NPAMbIE, CTPOUTH Mpsi-
MYIO, TIEpIICHAUKYISIPHYIO JaHHOM.
Ipumepsl mpsAMBIX B IIPOCTPaH- IIpuBOAMTE MpHUMeEPHI Napaie]bHOCTH M MEePHEHIUKY -
CTBE JIIPHOCTH IIPSIMBIX B IIPOCTPAHCTBE.
Pacno3sHaBaTh B MHOI'OYTOJbHUKaX MHEPIEHIUKYJISIPHbIC
U napaJuiesibHble CTOpoHbl. U306paXkaTh MHOTIOYToJb-
HHKHU C NapaJuICJIbHBIMU, IEPIEHAUKYIISIPHBIMU CTOPO-
HaMMH.
HaxoauThb paccTosiHUE MEXIY IBYMsI TOUKaMH, OT TOY-
KW 10 OPSIMOM, JJIMHY IIyTH Ha KBaJIpaTHOU CETKE, B TOM
YHCIIe UCIIOJIb3Ysl U(PPOBBIE PeCypChl
Jpo6u OOBIKHOBEHHas! Jp0OBH, OCHOBHOE CpaBHUBATh U yNOPSA0YUBATH /poOH, BBIGUPATH CIO-
(32 4) CBOHCTBO JpOOH, COKpalleHue €06 cpaBHEHHUS APOOEH.

npobeit. CpaBHEHHE U YIIOPSIIO-
9uBaHUE OPOOCH.

JecaTtuunble 1podu 1 MeTpHudie-
cKasl CHCTeMa Mep.

IIpeacTaBAATSH AecsITUYHBIC IPOOU B BUAE OOBIKHOBEH-
HBIX ApoOeii U OOBIKHOBEHHBIC B BHUAC JCCATUYHBIX, HC-
N0JIb30BaTh 3KBUBa/IEHTHbIE NpeACTaBJeHUs NpOOHBIX
YHCECJII IIPU UX CPAaBHCHHUH, IIPU BBIYUCIICHUAX.




1993elH 6—G "VAMLYWILYW

LE

Apudmerniyeckne IeHCTBHSI C
OOBIKHOBEHHBIMH W JECSITUYIHBI-
MU JIPOOSIMH.

OrtHourenue. JleneHue B JaHHOM
oTHoOIIeHUH. Macmrab, Ipomnop-
U

ITonsatne mnpouenra. Brruucie-
HUE MpPOLEHTa OT BEJIUYUHBI U
BEJIMUMHBI 11O €€ HPOLICHTY.

Permenne TEeKCTOBBIX 3aJa4, CO-
JAeprKalux JpoOU M MPOICHTHI.

IIpaktuueckass pabora «OTHO-
LICHUE JUTHHBI OKPYKHOCTH K €&
AUaMEeTpy»

Hcnoib30BaTh eCATHYHBIE IPOOYU IIPU NPeoOpa3oBaHUHI
BEJIMYMH B METPUUECKOH CHUCTEME Mep.

BbinoHATE apudmMeTHdecKre AeHCTBUA C OOBIKHOBEH-
HBIMH W JECSTUYHBIMU JIPOOSMH.

BbIYMCIATH 3HaUYEHNs BBIPAXKSHUH, COIEPIKAITNX OOBIK-
HOBEHHBIE W JECSATHYHBIE NPOOH, BBIIOJHATH Ipeobpa-
30BaHUs ApoOeii, BLIGUPATh CIOCOG, NPUMEHATb CBOM-
CTBA apu(PMeTHIEeCKNX IEHCTBHI JJIs parioHaIN3aIllnu
BBIYMCJICHUM.

CoCTaBJIATH OTHONICHHSI ¥ IPONIOPIINH, HAXO0AUTh OTHOIIIE-
HHUE BEJINYUWH, JISJIUThH BEJINYUHY B TAHHOM OTHOIIICHUH.
HaxoauTh 3KcniepyMMeHTa/IbHBIM MYTEM OTHOIICHHE
JUTMHBI OKPY>KHOCTH K €€ THaMeTpy.
HHTepnperupoBaTh MaciTad KaKk OTHOIICHHE BEJIWYHH,
HaXO0AHUThb MaclITad NjaHa, KapThl U BBIMUCIISITH PACCTO-
SIHUSI, UCIIOJIB3YSl MacIITal.

OGBACHATD, UTO TAKOE MPOICHT, YIIOTPEOIIATH 000POTHI
pe4H CO CIIOBOM «IIPOLIEHT». BBIpaxKaTh IIPOLICHTHI B
JIpo0siX U ApOoOH B IPOLIEHTAX, OTHOIICHHE IBYX BEJIMYHH
B MPOLICHTAX.

BBIYMC/IATH POLEHT OT YUCJIA U YUCJIIO 110 €ro MPOILEHTY.
OKpyIJIATh Ap0o0U U HPOLCHTHI, HAXOAUTH HPUOIIHIKE-
HUSI YHCEeJl.

PemuaTh 3aja4yM Ha 4acTH, IPOLEHTHI, IIPONIOPLUH, HA
HaXOKJIeHUE ApoOH (IIPOLIEHTA) OT BEJIUYUHBI U BEJIMYH-
HBI 0 €€ Apodu (IpoleHTy), Apodu (IpoleHTa), KOTO-
pBIl cocTaBiseT OJHA BeIWYMHA OT Apyroil. [IpuBoAUTSD,
pa3éupaTsh, OLeHUBATh Pa3JIMYHbIC PEIICHUS, 3allUCH
peleHn TEKCTOBBIX 3a7ad.

H3BaekaTh MHPOpPMALMIO 13 TaOIUIl M JUHATPAMM, WH-
TEpHPETUPOBAaTh TAOJIMYHBIC JaHHbBIC, ONPEIACIATh HaU-
OoJiplllee ¥ HAaUMEHBIIIEE U3 MPEJACTABICHHBIX JAaHHBIX
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IIpodoasxceHue

HasBanue
pa3jgena (TeMbl)
Kypca (4ucI0 4acoB)

OcHOBHOE coAepKaHUe

OCHOBHBbIE BH/bI JeATEJbHOCTA 00YJaIOIIUXCS

Harnaanas
reoMeTpus.
CummeTpus
(6 9)

OceBast cummeTpusi. LleHTpaiib-
Hasli CHMMETPUSI.
IToctpoenue
duryp.
IIpakTnueckast padora «OceBast
CUMMETPHSD.

CUMMETPUYIHBIX

CuMMeTpHusi B IPOCTPAHCTBE

Pacno3HaBaTh Ha yepTekax U H300paKeHUIX, U306pa-
»KaTh OT PyKH, CTPOUTB C [IOMOIIEI0O HHCTPYMEHTOB (hH-
rypy (OTpe3OK, JIOMaHyO, TPEYTOJIbHUK, IPSIMOYTIOJIb-
HHUK, OKPY>XHOCTBH), CHMMETPHUYHYIO JaHHOH OTHOCH-
TEJIBHO MPSIMOM, TOYKH.

HaxoauTb IpUMepbl CHMMETPUH B OKPY>KAIOLIEM MHpE.
MopaenupoBaTh u3 Oymaru ase (QUIypbl, CHMMETPHUUYHBIC
OTHOCHUTEJIBHO TNPsMOil; KOHCTPYHMPOBaTh IeoMeTpHUue-
CcKue KOH(UTIypaluH, UCHOJb3ysl CBOMCTBO CHMMETPHH,
B TOM 4YMCJIE C ITOMOIIbLIO HU(DPOBBIX PECYPCOB.
HccaepoBaThb cBolicTBa U3yYEHHBIX (UIYp, CBSI3aHHBIC
C CUMMETpPHEH, HCIOJIB3Ysl SKCIEPUMEHT, HaOIIOJECHHUE,
MOZEIMPOBaHUE.

0G6O0CHOBBIBATH, ONIPOBEPraTh C IOMOILBIO KOHTPIPUME-
POB YTBEPKICHHUA O CUMMETPHUH (GUTYp

BoipaxxkeHus
c GyKBaMH
(6 4)

ITIpumenenue OyKB JUIsT 3aIlHcu
MaTeMaTUYE€CKUX BBIpaKEHUN U
npenio)KeHuil. bykBeHHbIE BbI-
paXeHHUsI U UHUCIOBBIE ITOJCTa-
HOBKH.

BykBeHHbIe paBeHCTBa, HAXOX-
JICHUE HEU3BECTHOIO KOMITOHEHTA.
Ddopmynbl

Hicnionnb30BaTh GYKBBI [Uisi 0003HAYCHUSI YHCEII, MPHU
3alIMCu MaTeMaTHYCCKHX yTBCp)KI[CHHfI, COCTaBJIAATh
OyKBEHHBIE BBIPaXKCHHsI MO YCIOBHIO 3a/1a9H.
HUccnenoBaTb HECIOXKHBIC YUCIOBBIE 3aKOHOMEPHOCTH,
HCIIOJIB30BaTh 6yKBI>I JJIs1 UX 3aIluCH.

BBIYUCIATH YMCIOBOE 3HAYeHHE OYKBEHHOTO BBIpake-
HUS IIPU 3aJaHHBIX 3HAYCHUAX 6yKB

3anuceiBaTh GOPMYJIbI: IEpUMETPa M IIIOMIATN TPSIMO-
YroJIbHUKA, KBaJpara, IJIHUHBI OKPYXKHOCTH, ILJIOIIaan
Kpyra; BBIIOJIHATH BBIYUCJIEHHS TI0 3THM (HopMyam.
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CoctaBaaTh GOPMYJIbI, BBIPAXKAIOIINE 3aBUCHMOCTU
MEXKy BEJIMYMHAMH: CKOPOCTh, BPEMSI, PACCTOSIHUE; 11e-
Ha, KOJIMYECTBO, CTOUMOCTD; IMPOU3BOJUTEIILHOCTD, Bpe-
Ms1, 0OOBbEM paGOThI; BBIMOIHSITH BBIYUCICHUS 110 DTHM
dopmyiram.

HaxoauTh HEN3BECTHBI KOMIIOHEHT aprU(PMETUUIECKOTO
JEeNCTBUS

HarasaHas
reoMeTpusl.
durypsl

Ha IVIOCKOCTH
(14 q)

YeThIpEXYTOJIbHUK, PUMEPHI
YeTBhIPEXYTOJIBHUKOB.  IIpsimo-
YTOJIBHUK, KBaJpaT: CBOICTBa
CTOPOH, YTJIOB, JAaroHasei.

N3mepenune yrinos. Buabl Tpe-
YTOJILHUKOB.

Ilepumerp  MHOroOyrosjbHHUKA.
ITnomane duryper. Popmysibl
IepUMeTpa U IUIOLIAN [PSIMO-
yrojgbHUKa. [IpubimxEHHoe n3-
MEpeHHe IUIoIaau QUryp.

Ilpaktuueckass pabdora «Ilmo-
maap Kpyra»

HN306pakaTh Ha HEJIMHOBAHHOW M KjeTdyaTod Oymare c
HCITOJIF30BAHUEM YEPTEKHBIX WHCTPYMEHTOB YETHIPEX-
YTOJIBHUKH C 3aJlaHHBIMH CBOWCTBaMH: C Iapajule/IbHbI-
MU, TEpIEeHIUKYISPHBIMH, PaBHBIMH CTOPOHAMH, IIPsi-
MBIMH YTJIAaMH H Jp., PaBHOOEIPEHHBIH TpPEeyroJIbHUK.
Ilpeasarate M 06CYKJaTh CHOCOGBI, AJITOPUTMBI I10-
CTPOEHHSI.

HccneaoBaTh, UCIONB3Yysl SKCIIEPUMEHT, HaAOIIOICHUE,
MO/JIeJINPOBaHNE, CBOMCTBA IIPSIMOYTOJIbHUKA, KBaJIpara,
pa3buBath Ha TpeyrojbpHiuku. O60CHOBBIBATh, ONIPOBEP-
raTh C IIOMOIIbIO KOHTPIPUMEPOB YTBEPKIAECHUS O Ipsi-
MOYTOJIbHUKE, KBaJipaTe, paclioO3HaBaTh BEPHbIE U He-
BEpHBIE YTBEPIKICHUSI.

H3MepATh M CTPOUTD C TOMOIILI0 TPAHCTIOPTHUPA YIUIBI, B
TOM YHCJI€ B MHOTOYTrOJIbHHKE, CpPAaBHUBAThb yIjbl; pac-
NO3HaBaTh OCTpPbIE, NPSIMbIE, TyIbI€, Pa3BEPHYTHIE YTIIbI.
Pacno3sHaBaTh, M306pakaTh OCTPOYTOJIbHBIN, IPSMO-
YTOJIbHBIH, TYMOYTOJIbHBIM, paBHOOEAPEHHBIH, paBHO-
CTOPOHHHII TPEYTOIbHUKHU.

BBIYHC/IATE NEPUMETP MHOTOYTOJIbHUKA, TUIOMIAb MHO-
TOYTOJIbHUKA Pa30UEeHHEM Ha MPSMOYTOJBHUKH, Ha PaB-
Hble (UTYPBI, UCIIOJIL30BAaTh METPUYECKHE CIUHUIIBI U3-
MEpEeHUS JUTMHBI U TIJIOIIA T,
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ewwedlodu Behogeq

IIpodoasxceHue

HasBanue
pa3jgena (TeMbl)
Kypca (4ucI0 4acoB)

OcHOBHOE coAepKaHUe

OCHOBHbIE BH/bI JeSITEJBHOCTU O0YJaIOIIUXCS

HcnoJsib30BaTh NPUG/IIKEHHOE U3MEPEHHE [UIHH U T1I0-
majeil Ha KieTdaTtoi Oymare, nmpuOIMKEHHOE H3Mepe-
HHE JUIMHBI OKPY>KHOCTH, IUIOLIAIH Kpyra

IMo10xuTENBHBIE
U OTpULaTe/IbHbIE
qucaa

(40 4)

Ilensle uuciaa. Moaynes 4ducia,
reoMeTpuyuecKkasl HHTeprpeTa-
Iyt MoayJisi. UuciioBbIe mpoMe-
JKYTKH.

ITonoHUTeNbHBIE U OTPULIATENb-
Hble ynciia. CpaBHEHHE MOJIOXKH-
TEJIBHBIX U OTPULIATEIIBHBIX UH-
cen. Apudmeruyeckue IeiCcTBUS
C IIOJIOKUTEJILHBIMU U OTPHIIA-
TEJIBHBIMU YHUCIIAMH.

PelnreHue TeKCTOBBIX 3a1a4

I[IpuBOAUTEL NPpUMeEPBI UCIOJIb30BAHUS B PEAIBHON KU3-
HH TIOJIOKHUTEIBHBIX U OTPUIATEIBLHBIX YHCEIL.
H306pa>kaTh 11eJIbIe YHCIIa, ITOJIOKUTEIbHBIE U OTPHIIA-
TeJIbHBIE YMCJa TOYKaMH Ha YUCIIOBON NPsIMON, UCMOJIb-
30BaTh YMCIOBYIO HNPSIMYIO JJIsl CPABHEHUS YHCEIL.
IIpyuMeHATHL MpaBWjIa CpaBHEHUs, YIOPAAOYUBATD Iie-
JIbI€ YMClIa; HAXOAUTh MOIYJIb UHCIIA.

®opMy/IMpOBaTh MPaBUJIA BHIUNCIEHUS C MOJIOKUTEIb-
HBIMU U OTPULATENILHBIMU UHCJIaMH, HAXOAUTH 3Ha4e-
HUSA YHCIIOBBIX BBIPaXXEHUM, coAep KaluX JAeHCTBUsIC
MOJIOKUTEIBHBIMU M OTPHULATEIbHBIMUA YHCIAMHU.
IIpuMeHATH CBOMCTBA CJIOXXCHUS M YMHOXXEHUS JUIA
peoO0pa3oBaHus CyMM U IIPOU3BEACHHUIT

IIpeacraBienue
JAAHHBIX
(649)

IIpssmoyronbpHas cucremMa Koop-
JIHUHAT Ha rutockoctH. Koopnuna-
ThI TOYKH Ha MJIOCKOCTH, adcIuc-
ca U opAuHAaTa.

CronbuaTble W KpYroBble Ha-
TPaMMBI.

ITpakTnueckas padora «IlocTpo-
€HHEe quarpaMm».

OGBACHATh U WIJIIOCTPUPOBATh MOHATHE TPSIMOYTOJIb-
HOM CHCTE€MBI KOOPAMHAT Ha IJIOCKOCTH, MUCIOIb30BaTh
TEPMHUHOJIOTHIO; CTPOUTD Ha KOOPJAMHATHOM IIIOCKOCTH
TOYKHU M GUTYPHI 110 33JaHHBIM KOOpJAMHATaM, HAX0AUTh
KOOPAWHATHI TOYEK.

YuTtaTh  cronbuaTele W KPYTOBBIE  JUArpPaMMBI;
MHTepIpeTHPOBaTh JaHHEIC; CTPOUTH CTOIOUATHIC aUa-
TpaMMBI.
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Penrenne TeKCTOBBIX 3aj1a4, CO-
AepKaliux JdaHHbIE, ITPEJICTaB-
JIEHHbIC B TaOJIMIIaX W Ha JaHa-
rpamMmmax

Hcnosib30BaTh MHPOPMAILUIO, MPEICTABICHHYIO B Ta-
OJiMIax, Ha JuarpaMMax JUIsl PelIeHHs TSKCTOBBIX 3aJad
U 3a7a4 U3 peajibHOU >KU3HU

HarasaHas
reoMeTpus.
durypsl

B IPOCTPAHCTBE
()

IIpssMOyTroJbpHBII Hapajuieaen-
nen, xkyO6, mpusma, nupamuia,
KOHYC, OVWJINHIP, map u cdepa.
306pakeHre IIPOCTPaHCTBEH-
HbIX ¢uryp. Ilpumepsr pa3Bép-
TOK MHOT'OTPaHHUKOB, IIMJIHMH-
Jpa ¥ KOHyca.

ITpaktnueckast padora «Co3nma-
HHME Mojelell IPOCTPaHCTBEH-
HBIX QUTYP».

TTousitne 00BbEMA; SAUMHULIBI U3~
Mmepenust 00béma. OOBEM npsiMOo-
YrOJIBHOI'O  IapajuleiienuIe/a,
Ky6a, popmysibl 0OBEMaA

Pacno3HaBaTh Ha UepTekKax, puCyHKax, OIMUChIBATD ITH-
pamMuny, Opu3My, OUIMHApP, KOHYC, IIap, U306pakaTh
UX OT PyKH, MOJAeJIMPOBAaTh M3 OyMmaru, IUIaCTHJIMHA,
MpoBOJIOKHK | 1ip. [IpUBOAUTE NpUMePbI 00BEKTOB OKPY-
JKaroaiero Mmupa, MMEroInuXx (I)OpMBI Ha3BaHHBIX TCJI.
Hcnosb30BaTh TEPMHUHOJIOTHIO: BeplIMHA, peOpo, rpaHb,
OCHOBaHHE, BBICOTA, PaalyC M JTHAMETp, pa3BEpTKa.
H3y4aTh, WCIONB3ysl DKCIEPHUMEHT, HaOII0JICHUE, H3Me-
peHue, MOJCIMPOBAHME, B TOM YHUCIE KOMIBIOTEpHOE, U
ONHMCBIBATh CBOMCTBA Ha3BAHHBIX TEJl, BBIABJIATD CXO/-
CTBaA U pas/IM4YMA: MEX1y NUPaAaMHUAON U IPU3ZMON; MEX-
Ay UMJIMHIPOM, KOHYCOM H IIapOM.

PacnosHaBaTh pa3BEPTKU Iapajuiesenuiena, KyoOa,
IPU3MBI, IHPAMHU/IbI, KOHYCa, NHUJINHAPA; KOHCTPYUPO-
BaTh JaHHbIE TeJIa U3 Pa3BEPTOK, CO34aBaTh UX MOJICIIH.
Co3aaBaTh MOJEeJIH [IPOCTPAHCTBEHHBIX Quryp (u3 oyma-
', IPOBOJIOKHU, TUTACTUJIMHA U OP.)

H3MepATh HAa MOJeJIAX: JUIMHBI pEOep MHOTOI'PAaHHUKOB,
JMaMeTp IIapa.

BbIBOAUTH POPMYJIy 00bEMa NPSIMOYTOJIBHOTO Mapaie-
Jenuvmneaa.

BbIuuCaATh IO popMyJiaM: 00bEM MPSIMOYTOIBHOTO Tia-
pannenenumnena, Ky6a; HCIIONIB30BaTh €AUHHUILBI U3MEPE-
HUSL 00b€Ma; BBIYMCAATh 00bEMBI TElI, COCTABICHHBIX M3
KyOOB, TapaJjIeJICIUIICIOB; pellaTh 3a4a4M C peajabHBI-
MH JaHHBIMH
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ewwedlodu Behogeq

IIpodoasxceHue
HasBanue
pa3jgena (TeMbl) OCHOBHOE cojepKaHue OcHOBHbBIE BUJBI AEATEJBHOCTH 00Yy4YaKUIUXCA
Kypca (4ucI0 4acoB)
I[ToBTOpEHMeE, IToBTOpEeHHE OCHOBHBIX MOHSATUN BbIYMC/IATH 3HAaUCHUS BBIPAXKCHUM, COAEpIKALLUX HATY-
0600611IeHME, M METOJ0B KypcoB 5 u 6 ki1accos, paJibHBIC, MEJIbIC, MOJOXKHUTEIBHBIC U OTPHUIATCIIHHBIC
cucreMaTu3anus 00O00IIIeCHHE U CHCTEeMaTHU3aITHsI Yuciaa, OOBIKHOBESHHBIC U JICCSITUYHBIC JIPOOU, BBITOJI-
(20 4) 3HaHUU HSTH IPEOOpa30BaHUs YHCEI U BBIPAXKSHHUN.

BepiOMpaTh CHOCOG CpaBHEHUs 4MCEN, BBIUYHUCICHHH,
NPUMEHATh CBOMCTBA apudMeTHuecKux AeUCTBUM Ui
pannoHaJIN3allui BbIYHUCIICHUU.

PemaThb 3aa4y¥ u3 peayibHON )KU3HU, IPUMEHATb MaTe-
MaTH4YecKHe 3HaHMA JUId PEIIeHUs 3aJad M3 JIPYTux
IIPEIMETOB.

PemaThb 3aa41 pasHbIMH CIOCO6AMH, CDABHMBATD, BbI-
GUPpaTh CNOCOGBI pelIeHUs 3a/Ia4uu.

OcylecTB/JIATh CAMOKOHTPOJIb BBIIOJIHSAEMbIX JACHCTBUI
U CaMOIIPOBEPKY pe3yJibTaTa BEIUYMCICHUN

IIpu paspaborke paboueii mporpamMMbl B TEMaTHYECKOM IUIAHUPOBAHHWH NOJDKHBI OBITH YYTEHBI BO3MOXK-
HOCTH HMCHOJIb30BaHMUS IICKTPOHHBIX (LHU(PPOBBIX) 00pa3zoBaTEIbHBIX PECYPCOB, SIBISIONIUXCS Y4eOHO-METO-
IUYECKUMH MaTepHaiaMu (MyJbTHUMEIHHHBIE NPOTPaMMBI, 3JIEKTPOHHBIC YYeOHUKHW W 3aJauyHUKH, JJIEK-
TPOHHBIC OMOIMOTEKH, BUPTyaTbHBIE TabOpaTOPUH, UTPOBBIE MPOTPAMMBI, KOJUICKIIHU HHU(PPOBBIX 00pazo-
BaTEJIBHBIX PECYpCOB), MCIOIB3YEMBIMH JUIsI OOyYEHHsST M BOCHHUTAHHS PA3JIUYHBIX TPYI MOJB30BaTEICH,
MPEeACTAaBICHHBIMHU B 3JICKTPOHHOM (LHH(POBOM) BHAC U pEaTU3yIOIIUMH TUAaKTHYecKre Bo3MokHocTn UKT,
coJiepKaHuEe KOTOPBIX COOTBETCTBYET 3aKOHOATEIILCTBY 00 0Opa3oBaHMUU.




PABOYAA NMPOrPAMMA YYEBHOIO KYPCA
"AIICEBPA". 7-9 KITACCbl

LUEAN U3YHEHMA YHEBHOI O KYPCA

Anrebpa siBIsSETCSI OMHUM M3 OHOPHBIX KYpPCOB OCHOBHOM HIKOJIBI:
OHa oOecIieYnBaeT U3yUYEHUE JIPYTUX TUCIUIUINH, KaK €CTECTBEHHO -
HAy4YHOT0, TaK U TYMaHUTApHOTO LIUKJIOB, €€ OCBOCHHE HEOOXOIUMO
JUTSL TIPOJIOJDKEHUSI 00pa30oBaHMsI U B IMMOBCEIHEBHOW JKM3HU. Pa3zBu-
THE Yy OOyYalolIMXCsl HAYYHBIX IMPEIACTABICHHUN O MPOUCXOXKJICHUU
U CYIIHOCTH ajire0pandecKkux abCTpakiHi, criocode OTpaKeHUs
MaTeMaTHYCCKON HAyKOU SIBJICHUH U MPOIICCCOB B MPUPOAC U OOIIIe-
CTBE, POJIM MaTeMaTUYE€CKOr0 MOJCIIMPOBAaHHSI B HAyYHOM IIO3HA-
HUU U B MPAKTHKE CIOCOOCTBYET ()OPMUPOBAHUIO HAYYHOTO MHPO-
BO33pC€HHUA U KAYE€CTB MBIIIJICHUS, HeO6XO}II/IMI)IX JJId agalnTaluvuu B
coBpeMeHHOM I1udppoBoM obdiecTBe. M3yueHue anreOpbl eCTeCTBEH -
HBIM 00pa3om oOecrieurMBaeT pa3BUTHE YMEHUsI HAOJI104aTh, CPaBHU -
BaTb, HaXOJUTb 3aKOHOMCPHOCTH, Tpe6yeT KPUTUYHOCTHU MBIIJIC-
HHSI, CIIOCOOHOCTH apryMeHTHPOBAaHHO OOOCHOBBIBATH CBOM JI€Hi-
CTBUS M BBIBOABI, (hOpMYyIHUpPOBaTh yTBepxIaeHus. OcBoeHuE Kypca
anreOpsl obecrieyuBaeT Pa3sBUTHE JOTMYECKOTO MBIIUICHUS 00yda-
IONIMXCSI: OHM HCHOJIB3YIOT AENYKTHUBHBIE M HMHIYKTHUBHBIE pac-
CyXJeHusl, 0000IIeHe U KOHKpEeTH3alnio, abcrparnpoBaHue U aHa-
sgoruto. OOyuenue anrebpe mnpexprojaracT 3HAYUTEIbHBIA OOBEM
CaMOCTOSITEIIBHOM NESTEILHOCTH 00ydJaromuxcsi, II03TOMY CaMOCTO -
SITEJIPHOE pEelIeHUe 3aJad €CTSCTBEHHBIM OOpa3oM SIBIISIETCS Peajlv-
3anMeld IeATeIbHOCTHOTO NPUHINIA OOyUYeHHUS.

B cTtpykType mporpamMMmbl yueOHOTO Kypca «Anredpa» OCHOBHOU
IIIKOJIBI OCHOBHOE MECTO 3aHHUMAIOT COIEPIKATEIbHO-METOINYECKUE
JTuHUH: «YHcna ¥ BBIYUCICHUS»; «AJreOpandeckue BBIPaKCHUS»;
«YpaBHeHUsT U HepaBeHCcTBa»; «DyHkuuw». Kaxnas U3 3Ttux co-
Jlep>KaTeJIbHO-METOTUYECKUX JIMHUM pa3BUBAETCS Ha IMPOTSHKECHHH
TPEX JeT U3y4eHUsI Kypca, €CTEeCTBEHHBIM 00pa3oM MeperuieTasch u
B3aUMOJEUCTBYS C IPYTHUMHU €Tro JIMHHUSIMHU. B Xone m3ydeHus xypca
00yYarIIUMCsT TPUXOJIUTCS JIOTHYSCKH PacCy IaTh, UCIIOIb30BaTh
TEOPETHKO-MHOXKECTBEHHBIH A3BIK. B CBsI3M ¢ 3THM 1eJiecooOpazHO
BKJIIOYUTHh B NPOTrpaMMy HEKOTOpBIE OCHOBBI JIOTHKH, MPOHH3BIBA-
FOIIlMEe BCE OCHOBHBIC pa3leiibl MaTeMaTH4YeCKOro oOpa3oBaHUS U
CTIIOCOOCTBYIOIIHE OBJIAJICHUIO OOYyYJarOIIMMUCS OCHOB YHHUBEPCANb-
HOTO MaTEeMaTHYECKOTO sI3bIKa. TakuM o0pa3zom, MOXKHO YTBEpXK-
J1aTh, YTO COJIEPKATEJIBbHONH M CTPYKTYPHOM OCOOEHHOCTHIO Kypca
«AnreOpa» SIBIISIETCSI €r0 HHTETPUPOBAHHBIN XapakTep.

MATEMATUKA. 5—9 Kknacchl 43



Coneprkanue JUHNN «YHucna U BBIYUCICHUSD) CIIy>KUT OCHOBOW
JUTST JaJIbHEHIIIEro N3y4eHHs MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y
00yJaromuxcsi JIOTUYECKOTO MBIIUICHUs, ()OPMUPOBAHUIO YMEHHSI
MOJIB30BAaThCs AITOPUTMAaMH, a TaKKe NPUOOPETESHUIO MTPaKTHYE-
CKHMX HaBBIKOB, HEOOXOJIUMBIX JUIsI TIOBCETHEBHOMN XKU3HU. Pa3zBuTne
THOHSITHS O YMCJIE€ B OCHOBHOM MIKOJIE CBSI3aHO C PAallMOHAIBHBIMH U
HppalMOHAIBHBIMH YHCIaMHU, (GOPMHUPOBAHUEM IIPEACTABICHUI O
JISHCTBUTEIBHOM 4YHCIie. 3aBepIISeHUE OCBOSCHHUSI YHUCIIOBON JTUHUHN
OTHECEHO K CTapIieMy 3BeHy o01iero oopa3zoBaHUsI.

CoxepsxkaHue ABYX ajireOpamdecKux JIMHUNA — «AJreopandeckue
BBIPQKEHUS» U «Y paBHEHHUSI U HEPABCHCTBa» CIIocoOCTByeT popmu-
poBaHHIO Yy OOydYaIOUIMXCSI MaTeMaTHYECKOro amrapara, HeoOXOoH -
MOTO JUIsI PEIISHUs 3aJad MaTeMaTHKH, CMEXHBIX IIPEAMETOB U
MPaKTHUKO-OPUEHTUPOBAHHBIX 3aJa4. B OCHOBHON mIKOJe y4YeOHBIN
MaTepual rpyniupyeTcs BOKPYT palliOHAIBHBIX BBIPAKCHUM. AJI-
redpa JISMOHCTpUPYET 3HaYeHHUE MAaTEeMaTUKH Kak sI3bIKa JJIsl T10-
CTPOCHUSI MaTeMaTHUYECKUX MOJICJIeH, ONHUCAaHUs MPOLIECCOB U SIBIIC-
HUH peasbHOro Mupa. B 3ajiaun oOyueHust anredpe BXOAAT TaKKe
HaﬂbHeﬁLHee Pa3sBUTUEC AJITOPUTMUYCCKOTO MBIIIJICHUA, HGO6XOI[I/I-
MOT'0, B YaCTHOCTH, IS OCBOCHHA Kypca HH(POPMaTHKH, U OBJIa/e-
HHE HaBbIKaMH JEeIyKTHUBHBIX paccyxaeHui. I[IpeoOpa3zoBanue cum-
BOJIBHBIX (POPM BHOCHUT CBOM crieuHUUECKHN BKJIaJ B pa3BUTHE
BOOOpaXEeHUs, CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPYECTBY.

Conepxanne (yHKIHOHAIbHO-TpapUIECKON JIMHUK HAlICJICHO Ha
MOJyYeHHUE WIKOJIbHUKAMU 3HAaHUN O (YHKIHUSIX KaKk BakKHEHIIeu
MaTeMaTUYeCKOW MOJENN s OINHCAHUs WU HCCIIEJOBaHUsI pa3HO-
00pa3HbIX MPOIECCOB U SIBJIICHUN B mpUpojae u odmiecTBe. M3yueHnue
9TOro Marepuana cliocoOCTBYET pa3BUTHIO y OOyYaIOMIUXCSl YMEHUS
HCIIOJIB30BaTh pPa3IMYHbIC BBIPA3UTEIILHBIE CPEJICTBA sI3bIKA MatTe-
MaTHKH — CJIOBECHBIE€, CHMBOJINYECKHE, rpapuuecKne, BHOCUT BKJIA
B (popMHUpOBaHHE NPEICTABICHUI O POJIH MaTEeMaTUKH B pa3- BUTHU
IUBWIN3AIUN U KYJIbTYPHI.

MECTO YYEBHOIO KYPCA B YYEBHOM MJAHE

CorstacHo yueOHOMY 1itaHy B 7—9 Kjaccax u3ydaeTrcs y4eOHbIi
Kypc «Anrebpa», KOTOPBIH BKIIIOYACT CIISIYIOIIMEe OCHOBHBIE pa3-
JIesbl coaeprkaHus: «Uucna M BBIYMCICHU», «AnreOpandeckue
BBIPOKCHUS», «YPaBHCHHS U HEPABCHCTBa», «DYyHKIIUI.

VueOHbIH TU1aH HA U3y4yeHue anreOpbl B 7—9 kiaccax OTBOJMUT
He MeHee 3 y4eOHBIX 4acoB B HEJEIIO B T€UCHHE KaXKJ0ro roja o6-
YYEeHUsI, BCETO 3a TpH rojga oOydeHuss — He MeHee 306 yueOHBIX
JacoB.

44 Paboyas nporpamma



COAEP*XAHUE YHYEBHOI O KYPCA (MO0 rO4AM OBYYEHMA)
7 Knacc

Yucaa u ebrvucaeHun
PauuoHanbHble ymcna

Jpobu OOBIKHOBEHHBIE U JIECSITUYHBIC, IEPEX0Jl OT OTHOMN (OPMBI
3anucu apooOeit k npyroii. [loHsiTHE panmoOHAIBHOTO YHCIA, 3aIHCh,
CpaBHEHHUE, YINOPSJOYMBAHUE pallMOHAIBHBIX 4YHceln. Apudmernye-
CKHME JEHCTBHUS C palMOHAIBHBIMHM 4YHCIamMH. PenieHwe 3amay u3
pealbHOM MpPaKTHUKW Ha Y9acTH, Ha JIPOOU.

CrerieHb C HATYpaJILHBIM ITOKa3aTelIeM: OINpeJieieHre, Tpeoopas3o-
BaHUE BBIPKCHUI Ha OCHOBE ONPEACIICHHUS, 3aTUCh OOJIBIINX YHUCEIT.

ITpoueHThI, 3anTKCh TPONIEHTOB B BUJIE ApOOU 1 ApOOU B BUJIE TTPO-
LeHTOB. TpW OCHOBHBIC 3a/layd Ha NPOLIEHTHI, PEIISHHE 3ajla4 M3
peanbHO NMPaKTHUKU.

[TpuMeHeHne MPU3HAKOB JISIIMMOCTH, PAa3J10’KEHHNE Ha MHOYKHUTE-
JIN HATYpaJIbHbIX YHUCEJI.

PeanbpHBIC 3aBUCUMOCTH, B TOM YHCJIC MPsiMasi 1 oOpaTHas IIpo-
IMOPUHHNOHAJIBbHOCTH.

AnzeOpauueckue 8blpaiceHus

IlepeMeHHBIE, UNCIIOBOE 3HAUEHUE BBIPAXKEHUS C NEpeMEHHOM. [lo-

IIyCTUMBbIE 3HAUCHUs IEPEeMeHHBIX. [IpeacraBienrne 3aBUCUMOCTH
MEXIy BEeJIMYMHAMHU B Buie (popmyibl. Beraucnenus no ¢popmynam.

ITpeobOpazoBanre OyKBEHHBIX BbIPAKEHUM, TOXKISCTBEHHO paBHbIE
BBIpaXXECHUsI, MpaBWIa MPeoOpa3oBaHMs CyMM U IIPOU3BEACHUMN, IIpa-
BHJIa PACKPBITUS CKOOOK M IPUBEACHUS ITOJOOHBIX ClIaracMbIX.

CBoO¥CTBa CTEIIEHHU C HATypaJbHBIM IOKa3aTeJeM.

OpnHouseHbl U MHOTOUJIeHBI. CTemeHb MHOTOowIeHa. Clo)KeHue,
BBIYUTAHHUE, YMHOXXEHHE MHOTOWICHOB. Dopmynbl COKpamEHHOTO
YMHOKEHHUsI: KBaJIpaT CyMMBI M KBajapaT pa3sHocTH. DopMmyiia pas-
HOCTH KBaJpaToB. Pa3io)xeHrne MHOTO4YJICHOB Ha MHOYKHTEIIH.

Ypasnenua

YpaBHeHHNEe, KOPEHb ypaBHEHUsI, IpaBHjia IPeoOpa3oBaHUs ypaB-
HEHUsI, PABHOCUJIBHOCTh YPAaBHEHUH.

JInHellHOe ypaBHEHHE C OJJHOU NEPEMEHHOM, YHUCIO KOPHEU JH-
HEWHOTO ypaBHEHUs, PEIIICHNE TUHEWHBIX ypaBHeHN. CocTaBie-HHE
YPaBHEHUN MO YCJIOBHUIO 3ahauyd. PemieHne TEKCTOBBIX 3adad C
HNOMOIIBIO YPAaBHEHUI.

JInHeliHOE ypaBHEHHE C ABYMs IIEPEMEHHBIMHU U ero rpaduk. Cu-
cTema JABYyX JIMHEHHBIX yYpaBHEHHUU C AByMsI NepeMeHHbIMU. Pemre-
HUE CHCTEM YpPaBHEHHU CIIOCOOOM moAcTaHOBKH. [Ipmmeps! pemie-
HUSI TEKCTOBBIX 3371a4 C MOMOIIBIO CUCTEM YPaBHEHUU.
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Koopdunamwt u gpaduxu. Oynxyuu
Koopaunara Touku Ha npsimoii. HucnoBsle npoMexxyTku. Paccro-
STHUE MEXXIYy ABYMSI TOUKaMH KOOPJIMHATHOW MPSIMOM.
IIpsimoyronbeHas cuctema koopauHat, ocu Ox u Oy. Abcuucca u
OpJIMHaTa TOYKU Ha KOOPJAWHATHOH Mutockoctu. [Ipumeps! rpadukos,
3amaHHbIX popmyiiaMu. UteHue rpa KoB peasbHbIX 3aBUCHUMOCTEA.
IMousitue pynkuun. I'padpuk pynkunu. CrolictBa pynkunii. JIuneii-
Has pyHKOUs, e€ rpaduk. ['paduk pyakuumn y = [x|. ['paduueckoe
pelieHue JMHEHHBIX YPAaBHEHUM M CHUCTEM JMHEHHBIX YpaBHEHMI.

8 knacc

Jucaa u ebtvucaeHus

KBanpartHbeiii kopeHb U3 uucia. [loHsitue 00 UppalmoHaILHOM
quciie. JlecaTuuHbIe MPUOTHKCHUST UppAlMOHAIBHBIX unces. CBOWM-
cTBa apu(PMETHUYCCKUX KBaJPaTHBIX KOPHEH M UX NPUMEHCHHUC K
IpecoOpa30BaHUIO YHCJIOBBIX BBIPAXKCHUN W BBIYHCIICHUsM. Jleii-
CTBUTCIJIBHBIC HHCJIA.

CrenieHb C 1IENTBIM TIOKa3ateneM u e€ cBoictBa. CtangapTHas 3a-
IINUCh YHucCiia.

AnzeOpauueckue 8blpaiceHUs

KBagparusblit TpéxusnieH; pa3yiokeHHEe KBaJIpaTHOTO TPEXUJieHa Ha
MHO>XXUTEJIH.

Anrebpandeckass napoOb. OCHOBHOE CBOWCTBO airedopanyeckoi
npoobu. CroxeHue, BRIYUTaHNUE, YMHOXKEHHUE, JeICHUEe anreopande-
ckux ApoOeii. PanmoHanbHbIe BBIpXKEHHSI U UX IMpeoOpa3zoBaHUe.

Ypasnenus u Hepagencmea

KBanpatHoe ypaBHeHue, (popMysa KOpHEH KBagpaTHOTO YPaBHECHUS.
Teopema Buera. Penienue ypaBHEHUH, CBOISIIUXCS K JUHEUHBIM U
KBagpaTHBIM. [Ipocreiimme npoOHO-pallMOHAIBLHBIE YPaBHEHHUS.

I'padpuueckas nHTEpIpeTasl YPaBHEHHH C IByMsI IEPEMEHHBIMHU
U CHUCTEM JIMHENHBIX YPAaBHEHUH C IByMs nepeMeHHbIMU. [Ipumepsl
pElICHHsI CHCTEM HEJIMHEHHBIX YpPaBHEHHUH C ABYyMsl IIEPEMEHHBIMU.

Pemnrenre TEKCTOBBIX 3aj1ad aireOpandecKUM CIIOCOOOM.

YucinoBble HEpaBEeHCTBA M UX cBoMcTBa. HepaBeHCTBO ¢ OJHOU
nepeMeHHOW. PaBHOCHIBHOCTH HepaBeHCTB. JIuHeiiHble HepaBeH-
cTBa ¢ OOHOW mepemeHHOW. CHUCTEMBI THHEHHBIX HEPABEHCTB C OJI-
HOU IIEPEMEHHOMN.

DPyHruyuu

IMoasatne pyukmuu. OOIaCTh OIpEIeICHUS U MHOXKECTBO 3Hade-
HUHM pyHKImun. CocoOsl 3amanust GyHKIHN.

I'padux pysknuum. Urenme cBoiictB (pyHKOHNH no e€ rpaduky.
ITpumeps! rpadukoB (GpyHKINI, OTpa’karOIINX peajbHbIC MPOIIECCHI.
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@DyHKIIMN, OMHUCHIBAIOIIHME MPSAMYI0 M OOpaTHYIO NPONOPLUHOHATb-
HblE 3aBUCHUMOCTH, HUX rpaduku. Dynkmum Yy = X%, y = X°,

y = Jx, Yy = |x]. I'padpuueckoe pemieHne ypaBHEHHWH H CHUCTEM
YpaBHEHUH.
9 knacc

YQucaa u ebrvucaeHusn
JencTBUTENbHbIE YMCNa

PanmoHanmsHBIC YHCIa, HPpPAAOHAIBHBIC YHCIIA, KOHCYHBIC WU
OCCKOHEYHBIC ACCATUYHBIC NpoOU. MHOKECTBO IEHUCTBUTEIBHBIX UH-
cei; NeHCTBUTEbHBIC YHCIa KaK OCCKOHCYHBIC ASCITUYHBIC JPOOH.
B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOXKCSCTBOM JICHCTBHU-
TCJILHBIX YHCEJI U KOOPJAUHATHOU MPSMOWA.

CpaBHEHUE JCUCTBUTCIBHBIX YHCEJ, apU(PMETHUCCKUEC JICHCTBUS
C ]leﬁCTBI/ITCHI)HbIMPI qucjiiaMu.

U3MepeHua, NpUB/IMIKEHMS, OLIEHKM
Pa3Mep1)I O6”I:CKTOB OKpYyXarwuiero Mmupa, JJUuTCJIbHOCTb ITPOLEC-
COB B OKPY aloIlIeM MHpE.

[Mpubnux€HHOE 3HaAYEHNE BEJIMYUHbBI, TOYHOCTHh NPUOIHIKSHHUSI.
Oxpyrienue yucen. [Ipukuaka u oleHKa pe3yabTaTOB BIYUCICHUI.

Ypasnenus u nHepasencmea
YpaBHEHMA C OAHOM NepeMeHHOM

JIuneiliHoe ypaBHeHue. PenlieHe ypaBHEHUM, CBOSILLIUXCS K JIM-
HEUHBIM.

KBanpatanoe ypaBHeHue. Pemenue ypaBHEHHH, CBOISAIINUXCSI K
KBaJpaTHBIM. bukBanpatHoe ypaBHeHue. [Ipumepsl pernieHust ypas-
HEHUU TPEThEUN U UETBEPTON CTENEHEN PA3JI0KEHUEM HA MHOKUTEIIH.

Pemenne APOOHO-paITMOHAITBHBIX YPaBHEHHUM.

Penrenue TeKCTOBBIX 3a1a4 ajireOpandyeCcKUM METOIOM.

CUCTeMbl ypaBHEHMIM

YpaBHeHHE ¢ ABYyMsl IIEpEMEHHBIMH M ero rpaduk. Pemenue cu-
CTEM JBYX JIMHEUHBIX YPAaBHEHUU C ABYMs IIEpEMEHHBIMU. Pernienue
CHCTEM JBYX YpPaBHEHHH, OJJHO M3 KOTOPBIX JMHEIHHOE, a Ipyroe —
BTOpOii creneHu. ['paduyueckass MHTEpHpPETANIUs CHCTEMBI ypaBHE-
HUH C ABYMSI IEPEMEHHBIMU.

Pemrenne TEeKCTOBBIX 3ajad ajJreOpamdecKUM CIIOCOOOM.
HepaBeHcTBa

YucoBble HEPABEHCTBA U NX CBOMCTBA.

Pemenue nuHeilHBIX HEPABEHCTB C OJJHOU NepeMeHHON. Penrenne
CUCTEM JIMHEHHBIX HEPABEHCTB C OJHOU nepemeHHOl. KBagparHbre

MATEMATUKA. 5—9 Kknacchl 47



HCpaBCHCTBA. Fpa(bnqecxaﬂ HHTCpIIpETAllUAd HCPABCHCTB U CUCTCM
HCPABCHCTB C ABYMs INNCPEMCHHBIMU.

DPynrxyuu
Ksanparuunas pyaknus, e€ rpaduk u cBoiictsa. [lapadoina, Ko-
OpAWHATHI BEPIIUHEI 11apaboJIbl, OCh CHMMETPHUH ITapaOoIIbL.
N K = 3
I'papuxn byskumit: y = kx, y =kx +b, y= -+ Y =X,
x
y = \/)7' Y = IX] 1 ux cBoMcTBa.

Yucaoevle nocaedosamenvHocmu

Onpegenexue U Cnocobbl 3aZlaHMA YMCIIOBbIX I'IOCﬂeAOBaTe)'IbHOCTeﬁ

IloHsiTHEe YHCIOBOM MOCIENOBATEIBHOCTU. 3aJaHUE MOCIEIOBa-
TEJIBHOCTH PEKypPpEeHTHOU popmyioi u dpopMynol n-ro dieHa.
ApucdbmeTnyecKas M reoMeTpuyecKkas Nporpeccum

ApudmeTrnueckasi 1 TeoMeTpuuecKasl nporpeccuu. Popmyibl n-
ro 4jieHa apu(pPMEeTHIEeCKOU U TreOMETPUUECKON MPOTrPECCU, CyM- MBI
HEPBBIX N YJIECHOB.

H3o6pakenne 4jieHOB apu(pMETUUECKON U T€OMETPUUECKOM IMpo-
rpeccuii TOYKaMM Ha KOOPJAMHATHOM IUIOCKOCTHU. JIMHENWHBIN U 3KC-
MNOHEHUHUAIBHBIH pocT. CII0KHbIE TTPOLEHTHI.

M/IAHUPYEMBIE MPEZMETHBIE PE3Y/IbTATbI OCBOEHMS PABOYE/
MPOTPAMMbI KYPCA (MO FOZAM OBYYEHMS)

OcBoeHne y4eOHOro Kypca «Ajnredpa» Ha ypOBHE OCHOBHOTO 00-
mero oOpa3oBaHUA JOJKHO 00ECeYnBaTh JOCTHIKEHHE CIISAY FOINX
MpeAMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

7 Knacc

Yucaa u ebruucaeHus

6 BRIIOJIHATE, coueTast yCTHBIE U NTUCbMEHHBIE IPUEMBI, apudMe-
THYECKHE ACHCTBHUS C pallMOHAIILHBIMH YHCJIAMH.

6 HaxoauTe 3HaYeHHs] YHUCIOBBIX BBIPQKCHUN; NMPUMEHATH Pa3HO-
oOpa3HbIe CIOCOOBI U MPHUEMBI BBIYHUCIICHUS] 3HAYCHUH HPOOHBIX
BBIPAKCHUH, coAeprKAIIUX OOBIKHOBEHHBIC H JICCATUYHBIC APOOH.

6 IlepexomuTh OT OAHOM (POPMBI 3aITHCH YHCEI K APYTOii (TIpeobpaszo-
BBIBATh JCCATHYHYIO ApOOh B OOBIKHOBEHHYIO, OOBIKHOBECHHYIO
B ICCATHYHYIO, B YACTHOCTH B OECKOHEUHYIO NSCATUIHYIO IPOOBb).

6 CpaBHUBATh W YIOPSIIOYNBATh pallMOHAJIbLHBIE YHCIIA.

6 OKpYyTIsITH YHCHA.

6 BBIOTHATE MPUKUAKY W OILEHKY pe3yJibTaTa BBIYHUCICHUM, OLICH-
Ky 3HaQUY€HUH YHCIIOBBIX BBIPAKECHUH.
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6 BeITOITHITH HeﬁCTBHH CO CTCIICHAMU C HATypaJbHBIMHU I1OKAa3aTe-
JIAMH.

6 HpI/IMeHﬂTL IIpU3HaAKU ACJINMOCTHU, PA3JIOKCHNUC HA MHOKXHUTCIIN
HaTypaJbHbIX YHUCCII.

6 Pemarn IIPAKTUKO-OPUCHTUPOBAHHBLIC 3aJa4U, CBA3aHHbBIC C OTHO-
II€HHUEM BCJIIMYHUH, IPOIMOPHHUOHAIIBHOCTHIO BEJIMYHWH, IPOUCHTAMU
HUHTCPHIPETHUPOBATH PE3YJIbTAThl PCHICHUS 3a1a4 C y‘IéTOM OorpaHu-
'-IeHPIIZ, CBSI3aHHEIX CO CBOMCTBaAMH paccMaTpuBacMbIX OOBEKTOB.

AnzeOpauueckue 8blpalceHUs

6 Mcnonp3oBaTh alreOpanyecKyrd TEPMHHOJOTHIO M CUMBOJIHKY,
NIPUMEHSATH €€ B MpoIlecce OCBOCHUS y4eOHOTo mMaTepuasa.

6 Haxonuth 3HaYeHUs] OyKBEHHBIX BBIPQKECHUW NMPU 3aJaHHBIX 3HA-
YEHUSAX NMEPEMEHHBIX.

6 BBITIONHATE mpeoOpa3zoBaHusl LEJIOT0 BBIPAKEHUS B MHOTOYJICH
MPUBEACHUEM IMOJOOHBIX ClIaracMbIX, PACKPBITUEM CKOOOK.

6 BpITTOTHSITH YMHOXKXEHHNEC OAHOYJIICHA HA MHOTOYJICH U MHOTOYJICHA
Ha MHOTOYJICH, IPUMEHSTh (POPMYJIbI KBaJpaTra CyMMBbI U KBajpa-
Ta Pa3HOCTH.

6 OCyIIeCTBISTh PA3JIO)KEHHE MHOTOYJIEHOB Ha MHOYHUTEIU C IO-
MOIIIbIO BBIHECEHMUS 32 CKOOKHU OOIIEr0 MHOXXUTEISI, TPYIIITUPOBKU
cllaraeMbIX, IPUMEHEHHST (GOPMYJI COKPALIEHHOIO YMHOXKEHHS.

6 IIpuMeHsTH mpeoOpa3zoBaHHUsI MHOIOYJICHOB JJIsl PELICHUS pas-
JIMYHBIX 3a7a4 U3 MaTEeMaTHKH, CMEXHBIX MPEIMETOB, U3 peallb-
HOW NPaKTUKH.

6 Mlcnosip30BaTh CBOMCTBA CTEIEHEN C HAaTypaJlbHBIMU I1OKAa3aTelIs -
MU JUISI IpeoOpa3oBaHUsl BEIPAXKECHUH.

Ypasnenus u Hepasencmea

6 Pemate nuHEHHbIE YpaBHEHUs C OJHOW IEPEMEHHON, MPUMEHSIS
paBuJIa MEepexosa OT MCXOJHOIO YPaBHEHHUs K PaBHOCHUIBHOMY
emy. IIpoBepsATh, SIBISIETCS] JIU YUCIO KOPHEM YPaBHEHHSI.

6 IlpumensTs rpaduyecKkrue METOIbI IPU PEIICHUH JIMHESHHBIX
YPABHEHUH U UX CHUCTEM.

6 ITogOupaTe mpUMEpHI NAp YHUCEN, SBISIOUINXCS PELICHUEM JIH-
HEWHOTrO ypaBHEHHUS C JBYMs NEPEMEHHBIMU.

6 CTpouTh B KOOPAMHATHOHN IUIOCKOCTH TpadUK JIMHEWHOTO ypaB-
HEHHUs C NIByMs II€PEMEHHBIMH; IIOJB3YysACh TpapuKkoM, HIPHUBO-
JIUTH TIPUMEPHI PEIICHUS] YPaBHECHHUSI.

6 Pemiath cucTtemMbl ABYyX JUHEWUHBIX YPAaBHEHUN C ABYMs IIEPEMEH -
HBIMHW, B TOM 4dHcJie TpadUIECKH.

6 CoCTaBJISITh U pemIaTh JJUHEHHOE ypaBHEHHUE W CUCTEMY JIMHEH -
HBIX YPaBHEHHUU IO YCJIIOBHUIO 3aJla4M, HHTEPIPETUPOBATH B COOT-
BETCTBUU C KOHTEKCTOM 3aJa4U IMOJYYEHHBIN pe3ybTaT.
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Koopdunamwt u gpaduxu. Oynxyuu

6 M300pakaTh Ha KOOPIAHMHATHOMW MPSIMOM TOYKH, COOTBETCTBYIO-
mye 3aJlaHHBIM KOOpJHHATaM, JY49H, OTPE3KH, HHTCPBAIIBI; 3a-
OUCHIBAaTh YHCJIOBBIC MPOMEXKYTKH Ha aJreOpamdecKOM SI3bIKE.

6 OTmMedyaTh B KOOPAWHATHOH IUIOCKOCTH TOYKH IO 3aJaHHBIM KO-
opaMHATAM; CTPOUTh TpaduKu JHHEHHBIX (QyHKIHHA. CTpPOUTH
rpaduk GyHKOHU Yy = [X].

6 OnuchIBaTh C NTOMOIIBIO (PYHKIIMH W3BECTHBIC 3aBUCUMOCTH MEX-
Iy BEIWYHHAMU: CKOPOCTh, BPEMsI, PACCTOSIHUE; 1IeHa, KOJInyJe-
CTBO, CTOMMOCTB; ITPOU3BOJAUTEIILHOCTb, BpeMsi, 00bEM pabOThI.

6 HaxonuTh 3HaueHne PyHKIIMH 110 3HAYCHHUIO €€ apTyMeHTa.

6 ITonnmaTh rpaduuecKkuil croco0 MNpeacTaBIICHUs W aHaliu3a HH-
bopmariuu; H3BJICKATh M HWHTCPOPETHPOBATH HH(POPMAIHIO U3
rpaMKOB peayibHBIX MPOIECCOB U 3aBUCHMOCTCH.

8 knacc

YQucaa u eblvucaeHusn

6 lcrnonp30BaTh HadajdbHbIE NPEJACTABIEHUS O MHOXKECTBE JIeH-
CTBUTEJIBHBIX YHCEJ JJIs1 CPABHEHUSI, OKPYTJIICHUS U BBIUMCIIC- HUI;
U300pakaTh ACHCTBUTEIILHBIC YHCIa TOYKAMH Ha KOOPJH- HATHOU
HPSIMOM.

6 [IpuMeHsITh MOHsITHE apU(PMETUIECKOr0 KBaAPaTHOTO KOPHS; Ha-
XOIUTh KBaJpaTHbIE KOPHH, HCIIONb3Yys MPU HEOOXOJIUMOCTHU
KaJIbKYJISITOP; BBITNIOJHATH IPE0Opa30BaHUsl BBIPAKEHUU, COJIEp-
JKallMX KBaJApaTHbIE KOPHU, UCIIOJb3Ysl CBOMCTBA KOPHEM.

6 Vlcmomp30BaTh 3aIllMCH OOJBIINX M MalbIX YHCEN C MMOMOIIBIO J€-
CSITUYHBIX ApoOei u crenenei uucia 10.

Anzedpauueckue 8blPa’xceHus

6 [IpyMeHSATh NOHATHUE CTEIICHH C IIeIbIM IT0Ka3aTeIeM, BBIIIOJI- HATH
npeoOpa3oBaHUs BBIpAKEHUH, COAEpIKAIlUX CTENEHU C Ie- JIBIM
MOKa3aTeJIeM.

6 BBIMOTHATH TOXIECTBEHHBIC IIPeOOpa3OBaHHUA pPaIlMOHAIBHBIX
BBIPAKEHUN HAa OCHOBE MpPAaBWJ ACHUCTBUIM HaJl MHOTOYWJIEHAMHU U
anreOpamdyecKuMU APOOSMU.

6 PackiianpiBaTh KBAJAPATHBIN TPEXUIEH HA MHOYKUTEIIHU.

6 IIpuMeHSATh TIpeoOpa30BaHUs BBIPAKEHUM IJIsI PEIICHUS Pa3JIad-
HBIX 3aJ1ad W3 MAaTEMaTHUKW, CMEXHBIX IMPEIMETOB, M3 peanbHOMI
OpPaKTHKH.

Ypasnenua u HepaseHcmsea

6 Pemiate nuHelHbIEe, KBaJApPAaTHbIE YPAaBHEHHUS U pallMOHAJIbHBIE
YpaBHEHHUSI, CBOJSIIIIMECS] K HUM, CUCTEMBI JIByX YpaBHEHUI C JBY -
Msl IEPEMEHHBIMU.
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6 ITpoBoauTH TIpOCTEHIINE HCCIIENOBAHUSI YPAaBHEHUU U CHCTEM
YPaBHEHHH, B TOM YHCJE C IPUMEHEHHEM TIpaduuecKux Ipen-
craBJieHUH (yCTaHaBJIMBaTh, UMEET JIM YPaBHEHHUE HJIM CUCTEMa
YPaBHEHHUH peIlIeHUs], €CIIU UMEET, TO CKOJIBKO, U TIp.).

6 IlepexonuTh OT clI0BeCcHOH (hOpMyIHPOBKHU 3ajauu K e€ anreOpa-
MYECKON MOJIeN C MOMOIUIBIO COCTaBJICHUSI YPaBHEHHUSI WU CH-
CTEeMBbl YpaBHEHUU, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEK-
CTOM 3aJ1au¥ TIOJIyYCHHBIH PEe3yJIbTaT.

6 IlpuMeHsTH CBOWCTBAa YHCIOBBIX HEPABEHCTB IS CpPaBHEHUS,
OLICHKH; peuiaTh JIMHEWHbIE HEepaBEHCTBA C OJHOM IEpEeMEeHHON U
WX CHCTEMBI; JaBaTh TpaUUecKyr0 WUIIOCTPALMIO MHOXKECTBa
pelreHuii HepaBeHCTBA, CUCTEMbl HEPABESHCTB.

DPyHKUUU

6 [TonnmaTes 1 UCIIOJIL30BaTh (DYHKIIMOHAJILHBIC TOHSTHUS U SI3BIK
(TepMHUHBI, CHMBOJIMYECKHE 0003HAYSHHS); ONPEACIIsITh 3HAUCHHE
(yHKIIMM TTO 3HAYEHUIO apTyMEHTa; OIpeJIeNIsiTh CBOHCTBA (PyHK-
Uy no e€ rpaduky. k

6 CTpouTh rpaku 3J1eMeHTapHbIX QYHKIUN BUaa Y = ;, y= X7,

Yy = x3, Y = /X, Y = |X]; onuChIBaTh CBOMCTBAa YHUCIOBON (QyHK-
ouu 1o e€ rpaduky.

9 knacc

Yucaa u ebruucaeHus

6 CpaBHMBaTh M YNOPsIIOYMBATh palMOHAJIbHbIE U HPPALIMOHAIB-
HbIE YHCIIA.

6 BeinonHATh apudMeTnyecKkne NeHCTBHUS C pallMOHAIBHBIMHA YHC-
JIJaMH, co4eTasl yCTHbIE U ITMCbMEHHBIE IIPUEMBI, BBITTOJIHSTH BbI-
YHCJICEHUS C UPPALUOHAIBHBIMU YHCIaMU.

6 Haxo1uTh 3HaUE€HUs CTEIIEHEH ¢ LEeJIBIMHU ITOKAa3aTeIsIMU U KOp -
HEH; BEIYNUCIIATH 3HAYSHUS] YUCIOBBIX BBIPAKCHUH.

6 OKpyIJIATh JIE€HCTBUTEIbHBIE YHCIIA, BBIMOIHITH HPUKUIKY pe-
3yJIbTaTa BBIYMCICHUM, OIEHKY YHCIOBBIX BBIPAKCHHUU.

Ypaenenus u HepaseHcmea

6 PemraTp nuHelHbIE U KBAaJApaTHBIC YPABHEHUS, YPABHEHUS, CBOIS -
myecs K HUM, IIpocTelmne ApoOHO-palinoHalIbHbIE YPaBHEHHUS.

6 Pemiath cucTtemMbl ABYyX JUHEHUHBIX YPABHEHUN C ABYMs IIEPEMEH -
HBIMHW ¥ CHCTEMBI JIByX YPAaBHEHHUH, B KOTOPBHIX OJTHO ypaBHEHHE
HE SIBJISICTCS] TUHEHHBIM.

6 PemmraTte TEKCTOBBIE 3aJla4il aJIreOpandecKuM crocoboM ¢ ImoMo-
IO COCTABJIEHUSI YPAaBHEHUS WJIM CHUCTEMBbI ABYX YPaBHEHUU C
JIBYMsI IEPEMEHHBIMHU.
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6 IIpoBOAUTHE NpOCTEHIIINE HUCCIEAOBAHUS YPAaBHEHUUN U CHUCTEM
YpaBHCHHU, B TOM YHCJIC C IPUMEHCHUCM IpaUISCKUX Mpen-
cTraBieHUl (yCTaHABINBATh, UMECT JIH YPAaBHCHUE WU CHCTEMa
YpaBHCHHUU pENICHUSI, €CIIU UMEET, TO CKOJIBKO, U Tp.).

6 PemiaTh JUHEWHbIEe HEpABEHCTBA, KBaJIpaTHbIE HEPABEHCTBA; U30-
OpakaTh pEIICHHUE HEPABCHCTB HA YUCIIOBOM IIPSIMOIA, 3aITUChI-BaTh
pelIeHne ¢ ITOMOIIBI0 CUMBOJIOB.

6 Periath cuCTeMbl JIMHEMHBIX HEPABEHCTB, CUCTEMbl HEPAaBEHCTB,
BKJIFOYAIOIUE KBaJpaTHOE HEPaBEHCTBO; HM300paXkaTh pEIICHHUE
CHUCTEMBbI HEPABEHCTB Ha YUCJIOBOW MOpsIMOM, 3alMUChIBATh perie-
HHE C MOMOIIIbI0O CUMBOJIOB.

6 Mcrmonb30BaTh HEPABEHCTBA MPU PEUICHUHU PA3JIMYHBIX 3ajiad.

DPyHKUUU
6 Pacnmo3nasathb (byHKLII/II/I HU3YYCHHbBIX BHUJOB. IToka3piBaThe cxema-
TUYCCKHU PACIIOJTOKCHHNEC Ha KOOpHHHaTHOﬁ IIJIOCKOCTHU rpa(bmcos

Gynkuumii Buna: y = kx, y = kx + b,y = k,y:ax2 + bx + c,

x
y=x3y= xf,y = ] X [ B 3aBUCUMOCTH OT 3Ha4Y€HHUH KOIPPULIH-
€HTOB; OMNUCHIBATh CBOWCTBA (DYyHKIIHH.

6 CTpouTh M M300paXkaTb CXEMaTHYECKU I'paUKHU KBaIpaTHYHBIX
(yHKIIMI, OITUCHIBATH CBOMCTBA KBAJIPATUYHBIX (DYHKIIHUH MO UX
rpadukam.

6 Pacnmo3naBarh KBajgpaTudHyrO (YHKIIHIO 110 QopMyJie, ITPHUBO-
IUTH IIPUMEpPHl KBaAPaTHYHBIX (GYHKOUH U3 peaibHOH >KU3HHU,
¢puzuku, reomeTpun.

Apugdmemuueckan u ceomempuueckKkas npozpeccuu

6 Pacro3HaBaTh apu(MeTHUECKYIO H T€OMETPHUUECKYIO IPOrPecCun
Opu pa3HBIX crioco0ax 3aJaHmus.

6 BBITTONTHATH BBIYMCICHUS C MCIOJIB30BaHUEM (POPMYJ N-TO WICHA
apudMeTHIEeCKONH U TeoOMeTPUUYSCKON MNpOrpeccuii, CyMMbl Tiep-
BBIX 1l YJICHOB.

6 M300paxaTh 4JIEHBI MOCJIEAOBATEIBHOCTH TOYKAaMH Ha KOOPAHU-
HAaTHOM MJIOCKOCTH.

6 Pemarp 3amaun, CBsI3aHHBIE C YHCJIOBBIMH I1OCJIEI0OBATEIBLHO CTSI-
MU, B TOM YHCJI€ 33J1a91 U3 PeajbHOM XU3HU (C UCTIOJIB30BAaHUEM
KanbKyJIaTOpa, MUQPPOBBIX TEXHOJIOTHN).

52 Paboyas nporpamma
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TEMATMYECKOE NJIAHUPOBAHME YYEBHOIO KYPCA (MO MOAAM ObYYEHMA)

7 knacc (He meHee 102 v)

HasBanue
pa3aena (TeMbl)
(4ucno yacos)

OcHOBHOE coaepiKaHue

OcCHOBHBIE BHU/AbI NE€ATE/IBHOCTHU Oﬁy‘lalOH.lI/lXCH

Yucsa 1 BbIYMC-
JIEHHUA.
PanuoHa/ibHBIE
qucaa

(254)

ITonsATHEe pauMOHAJIBHOIO YHCIA.
Apudpmernueckue JAeHCTBUS C
palMoOHAIBHBIMU 4HCIIaMU.
CpaBHeHue, YIOPSAIOYUBaHUE
paLMOHAJIBHBIX YHCEIL.

CreneHb Cc HaTypaJbHBIM ITOKa-
3aTeseM.

Pemienne ocHOBHBIX 3aJad Ha
ApoOH, MPOLEHTHI U3 peajibHOMN
MPAKTUKH.

Ilpyu3Hakyu neJIMMOCTH, pPa3Jjio-
JKEHMsI Ha MHOXKHUTEIHW HaTy-
PaJIBHBIX YHCEIl.

Peanpnabie 3aBucumoctu. Ilpsi-
Mast U oOpaTHasi IMPOIIOPILIHO-
HaJIBHOCTH

CucremMaTu3MpoBaTh U 060ramiaTh 3HaAHUA 00 OOBIKHO-
BEHHBIX M JICCATHYHBIX JIPOOSX.

CpaBHHMBATh U yHOPSAA0YMBATh APOGH, npeobpa3oBbIBas
[pU HEOOXOAMMOCTH JICCATHYHBIC APOOH B OOBIKHOBCH-
HbIC, OOBIKHOBEHHBIC B JIECSITUYHbBIC, B YaCTHOCTH B Oec-
KOHEYHYIO JICCATHYHYIO JIPOOb.

IIpiMeHATL pasHOOGpasHbIe CNIOCOGBLI U NPUEMBI BbI-
4HCJIeHUusA 3HaUeHUU JAPOGHBIX BbIPpaXKeHMI, cojepika-
IIUX OOBIKHOBEHHbBIE U JECATUYHBIC APOOH: 3aMEHATH IPHU
HEOOXOANMOCTH JCSCITHUYHYIO ApoOb OOBIKHOBEHHOH U
OOBIKHOBEHHYIO JI€CSITUYHOM, IPHUBOJUTH BBIPaKEHHEK
dpopme, Hanbonee ymoOHOW MJIsi BBIYHCICHHH, NPeo6-
pPa30BBIBATh JPOOHBIC BBIPAXKEHHS HA YMHOXEHHUE MU Je-
JICHUE JICCATUYHBIX IpOOeH K JeUCTBUSIM C IEJIBIMU YHC-
JIaMHU.

IIpBOAUTDL YUC/IOBble M1 GYKBEHHbIE IPUMEPbI CTEHCHU
C HATypaJIbHBIM IIOKa3aTeJieM, OOBSICHSS 3HA4YeHUsI OC-
HOBaHUsI CTEIICHHU M IOKa3aTeJisl CTEIICHH, HAaXOJIUTh 3Ha-
geHus creneHedl Buga a (a — mro0oe parHoHAIBHOE
YHUCIIO0, 1 — HATyPaJIbHOE YHCIIO).

IIoHMMAaTh CMBICII 3aITUCH OOJIBIIIMX YHCEI C TTOMOILBIO
JECTUYHBIX Ipo0eit u crerneneii uncina 10, NpUMEeHSTh
WX B PCAIbHBIX CUTYAIHUSIX.
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ewwedlodu Behogeq

IIpodoasxceHue

HasBanue
pa3jgena (TeMbl)
(yucnao yacos)

OcHOBHOE coAepKaHUe

OCHOBHbIE BH/bI JeATEJIbLHOCTA O0Y4aIOLIUXCS

IIpuMeHATHh TNPU3HAKU JSIIUMOCTH, Pa3JIOKSHUST Ha
MHOYXUTEIIN HaTypaJIbHBIX UHCEIL.

PemiaTh 3aga4yM Ha 4acTH, MPOIEHTHI, IPOITOPIIUH, Ha
HaxOoXXaeHUue Apodu (IIPOIIEHTAa) OT BEIIMYUHBI U BEITUIN -
HBI TT0 €€ Apodu (IpOIEeHTY), Apodu (IIpoleHTa), KOTO-
pBIl COCTaBISAET OJIHA BENWYUHA OT Apyroil. [IpyBoAUTS,
pa36éupaThb, OIL€eHUBATh Pa3IMYHbIC PEIICHUs, 3aliCH
pelIeHn TEeKCTOBBIX 3a1ad.

PacnosHaBaTh U OGBACHATB, ONUPASICh Ha OIpejelie-
HHUS, NIPSIMO IIPONOPLHUOHAIBHBIE U OOpPaTHO IMPOIOPLH-
OHAJIbHBIC 3aBUCHMOCTH MEXIy BEJIMYUHAMH; NPHUBO-
AWTBb MPUMeEPBI 3THX 3aBUCHMOCTEH U3 peaJlbHOI0 MHpa,
U3 APYTruX y4eOHBIX IIPEIMETOB.

PelaThb nNpakTHKO-OPUEHTUPOBAHHBIE 3a7a41 Ha 1poou,
IIPOLIEHTHI, IPSIMYIO U OOPaTHYIO NPONOPLIHOHAIBHOCTH,
IIPOITOPLIM U

Anre6panyeckue
BbIpa)KeHUs
(27 4)

BbykBennbie BbIpakeHus. llepe-
MeHHbIe. JloIycTuMble 3Ha4e-
HUSI IEpEeMEHHBIX. DOPMYIIBI.
TIpeobOpa3zoBanre  OyKBEHHBIX
BBIPKCHU, PACKPBITHE CKOOOK
W TIpUBEJCHHE MOJOOHBIX ciara-
€MBIX.

CBoiicTBa CTENEHU C HATypallb-
HBIM [OKa3aTeJIeM.

OBJIaZeTh aredpandecKoil TepPMUHOIIOTHUEH U CUMBOJIH -
KOW, IPUMEHATH €€ B IIPOIIeCCe OCBOCHUS yUeOHOTO Ma-
Tepuana.

HaxoauTpb 3HaueHUs1 OyKBEHHBIX BBIPAXXEHUN MPHU 3a-
JaHHBbIX 3HAYCHUAX 6yKB; BBIITOJIHATH BBIYHUCIICHUS I10
dopmyiiam.

BbINOJIHATB 0OpeoOpa3oBaHUs 1IEJIOTO BBIPAXKCHUS B
MHOTOYJICH IIPUBCIACHUCM HO,HO6HI>IX cilara€éMsbIxX, pac-
KPBITHEM CKOOOK.
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Mmuorousnensl. Cio)XeHHue, BBIUH -
TaHHEe, YMHOYXEHHE MHOTOUJIe-
HOB. dDopmyiibl COKpalEHHOTO
yMHOXeHHs. PaszinokeHne MHO-
TOWICHOB HAa MHOXHUTEIIHN

BBINOJ/IHATE YMHOXXEHHUE OJHOYIEHA HAa MHOIOWICH U
MHOTOYJICHa HA MHOT'O4YJICH, IPUMEHATb (POopMyJIbl KBa-
JpaTta CyMMBbI U KBaJpaTa pa3HOCTH.

OCyLeCcTB/IATh Pa3ioKeHUE MHOTOWIEHOB Ha MHOXKHUTE-
1 IyTéM BBIHECEHMs 3a CKOOKHM OOILEro MHOXHTE,
npuMeHeHuss GOpMyJIbl Pa3sHOCTH KBaApaToB, (OpPMYII
COKpaIIEHHOIO YMHOKEHUSI.

IIpuMeHATH 11peodpa3oBaHUE MHOTOUJICHOB JUISl pellle-
HMS Pa3IU4HBIX 3aJa4 U3 MAaTEeMaTHKH, CMEKHBIX MPEJ-
METOB, U3 pPealbHON MPaKTHUKHU.

3HAKOMMTBCA C UCTOPHMEN pa3BUTHA MAaTEMaTHKH

YpaBHeHus
U HepaBeHCTBa
(20 4)

VYpaBHeHHe, IpaBuia Ipeodpa-
30BaHUSl yYpPABHEHHUs, paBHO-
CUJIBHOCTh YPaBHECHHI.
JluneitHoe ypaBHEHHE C OIHOU
NEepEeMEHHOM, pelIeHue JIMHEeH-
HBIX ypaBHeHUH. Penrenue 3anayu
C MOMOIIBIO YPaBHEHUH.
JluneitHoe ypaBHEHHE C ABYMS
HNEepEeMEeHHBIMU U ero rpaduk.
Cucrema ABYX JHUHEHHBIX ypaB-
HEHUM C JABYMSI II€PEMEHHBIMU.
Pemenne cuctem  ypaBHEHHU
CIIOCOOOM ITOJICTAHOBKH M CITOCO-
OOM CIIOKEHHUS

PemaTb juHElHOe ypaBHEHHE C OJHOM NEepEeMEHHOI,
NpHYMeHAA NpaBuJia Nepexoa OT UCXOJIHOIO ypaBHEHUS
K PaBHOCWJIBHOMY eMy Oosiee npocToro Buza. IlpoBepAaTs,
SIBJISIETCS JIM KOHKPETHOE YMCJIO KOPHEM ypaBHEHMUs.
IoaGUpaTh NPUMeEPHI Nap YKUCE, SIBJISIOIIMXCS pelle-
HHUEM JUHEHHOIro YpaBHEHHUSI C ABYMs II€PEMEHHBIMH.
CTPOMUTB B KOOPJAMHATHOM INIOCKOCTH I'paduK JTUHEHHO-
ro ypaBHEHMsI C ABYMs IEPEMEHHBIMU; IOJb3YsICh I'pa-
(uxom, IPUBOAUTH IPUMEPHI PELICHUS YPABHEHHS.
HaxoauTh pellleHHe CUCTEMBbI JBYX JIMHEHHBIX ypaBHE-
HUH C ABYMsI IEPEMEHHBIMH.

CocTaBJIATH M pelllaTh ypaBHEHNUE WU CUCTEMY ypaBHE-
HHUH MO YCJIOBHUIO 33/Ja4i, UHTEPIPETUPOBATh B COOTBET-
CTBUHU C KOHTEKCTOM 33Ja4d IOJYyYEeHHBIIl pe3ybTaT

KoopaunaTtbl
u rpaduku.
dyHKuMuU
(24 4)

Koopnunara Touku Ha IPSIMOIA.
YHuciaoBble HOpOMEKyTKH. Pac-
CTOSTHUE MEXKIY IBYMSI TOUKaAMH
KOOPJIMHATHOM ITPSIMOM.

HN306pakaTh Ha KOOPAWHATHON MPSIMON TOYKH, COOT-
BCTCTBYIOUIMEC 3aTaHHBIM KOOpAWHATaM, JIY4U, OTPE3- KU,
WHTCPBaJbI; 3allUChIBATh UX Ha anre6panquK0M A3BIKEC.
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ewwedlodu Behogeq

IIpodoasxceHue

HasBanue
pa3jgena (TeMbl)
(yucnao yacos)

OcHOBHOE coAepKaHUe

OCHOBHbIE BH/bI JeATEJIbLHOCTA O0Y4aIOLIUXCS

IIpsiMmoyronbpHas cucteMa Koop-
JUHAT Ha IUIOCKOCTHU. IIprMepsr
rpadukoB, 3agaHHBIX (hopMyJIa-
mu. YUreHue rpaduKOB pealib-
HBIX 3aBUCUMOCTEH.

ITonsitne  pyHkuMM. I'padux
¢ynkuun. CpolictBa  (QyHKIUI.
JIuneitnas ¢ynkuus.  Iloctpoe-
Hyue rpaduka JMHEeHHON QyHK-IIHH.
I'padux dpynkmum y = [x]

OTMeyaTh B KOOPAMHATHOM MJIOCKOCTH TOYKHU I10 3aJaH-
HBIM KOOpJWHATaM; CTPOUTH I'padUKH HECJIOXKHBIX 3a-
BUCHMOCTEH, 3alaHHBIX ()OPMYJIAMH, B TOM YHCJIE C I10-
MOILBIO HU(MPOBBIX JIA0OPATOPHUIA.

IIpyMeHATHh, U3y4aTh NpeuMyllecTBa, UHTEePNpeTHpPo-
BaTh rpadudeckuii crnoco0 NpeaCTaBICHUS U aHaJIM3a
pa3HOOOpa3HOH KU3HEHHOW MHGOpPMAILIUHU.

OcBauBaTh IoHsATHE (YHKLHH, OBJIaZAeBaTh (YHKIIHO-
HaJIbHOM TEPMUHOJIOTHEH.

Pacno3HaBaTh juHelinyo QyHkuuoo Yy = kx + b, onu-
CBIBATh c¢& CBOICTBA B 3aBUCUMOCTH OT 3Ha4YCHUH KO3 (]-
unmenTos k u b.

Crpouthb rpaukM nmHeiHOW GYHKIUH, (QyHKIUU
y =[xl

Hcnosib3oBaTh BUPPOBBIE pecypchl Uil MOCTPOSHHUS
rpa¢ukoB PYHKIHI U U3YUYSHUST UX CBOMCTB.
IIpuBoauTH NIpUMEPHI JIUHEWHBIX 3aBUCUMOCTEN B pe-
QJIBHBIX IIpoLeccax U SIBJICHUSX

IloBTOpEHME
1 06061 eHHe
(6 1)

IloBTOpEHNE OCHOBHBIX MOHSATUN
U METOJI0B Kypca 7 Kitacca, 0606-
LICHUE 3HAHUMI

Bb16UpaTh, NPUMEHATHb OLLleHUBATh CIIOCOOBI CPaBHEHUS
4qucell, BBIYMCICHUM, NpeoOpa3oBaHUN BBIpaXKEHHH, pe-
LLIEHUS] YPAaBHEHUH.

OcylmecTB/IATh CaAaMOKOHTPOJIb BBINIOIHSAECMBIX JICHCTBUN
U CaMONPOBEPKY pe3yJibTaTa BBIYUCIICHUH, Mpeobpaso-
BaHUM, NOCTPOCHUM.
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PemaTs 3aayy u3 peaibHOU )KU3HYU, IPUMEHATb MaTe-
MaTU4YeCKHe 3HaHUA [UId pPCUICHUA 3aJady M3 APpYyTHuX
MPEeIMETOB.

PemaTh TeKCTOBBIE€ 3aAa4M, CPaBHUBATh, BbIOHUPATh
CHOCOOGBI pelIcHUs 3aaun

8 knacc (He MeHee 102 v)

HasBanue
pasgena (TeMbl)
Kypca (4ucjI0 4acoB)

OcHOBHOE coaepxKaHue

OCHOBHBIE BHU/AbI N€ATE/JIbBHOCTHU 06yqalomnxc;1

Yucsia 1 BbIYUC-
JeHus. KBagpar-
Hble KOPHH
(154)

KBanpatHblii KOpeHb U3 YUCHA.
TTonsiTne 00 MppanMoOHaIbHOM
yucne. JlecaTuanbie npuoImKe-
HUSI MPPALMOHAIIBHBIX YHCEJI.
HeticrBuresnbhuble uncia. Cpas-
HEHHE NEeHCTBUTEIIbHBIX YHCEIL.
ApudmMerndeckuii KBaapaTHBIH
KOPEHb.

VpasHeHnue Buaa X = a.
CaoiicTBa apu(METHISCKUX KBa-
npatHbix KopHei. [IpeoOpa3oBa-
HHUE YHCJIOBBIX BBIPAXKEHUIM, CO-
JiepyKallluX KBaJpPaTHbIC KOPHHU

PopmysIMpoBaTh onpeJes/ieHHe KBaJIpaTHOrO KOPHS W3
4yucia, apu(pMeTH4ecKoro KBajapaTHOro KOPHsI.
IIpuMeHATH onepannio U3BJICUYCHUS KBAIPATHOTO KOPHS
U3 4YKcila, UCNMOJIb3YA IIPH HEOOXOAMMOCTH KaJIbKYJIs-
TOP.

OneHMBaTh KBaJpaTHbIC KOPHU LEJIbIMU YHCIAMH U Jie-
CSITUYHBIMH JIPOOSMU.

CpaBHHUBATh U YyNOPAAOYMBATH PallMOHAJILHbBIC U Uppa-
LIMOHAJIBHBIC YHCJIa, 3allMCAHHBIC C IOMOIIBIO KBaJapaT-
HBIX KOpHEH.

UcciesoBaTh ypaBHEHUE X° = d, HAXOIUTb TOYHBIE U
npubmmkEHHbIe KopHU npu a > 0.

HcciepaoBaTh CBOMCTBA KBaJIpaTHBIX KOpHEH, MPOBOAS
YHCJIOBBIC AKCIIEPUMEHTBI C HUCIOJIb30BAaHUEM KaJIbKYJIsi-
TOpa (KOMOBIOTEPA).

JloKa3bIBaTh CBOWMCTBA apudMeTHUYECKUX KBaAPATHBIX
KOpHEi; NMPUMEHSITh UX JUIsi NPeoOpa3oBaHMsI BbIpaXKe-
HHUIA.
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ewwedlodu Behogeq

IIpodoaixceHue

HasBanue
pa3jgena (TeMbl)
Kypca (4ucI0 4acoB)

OcHOBHOE coAepKaHUe

OCHOBHbIE BH/bI JeATEJIbLHOCTA O0Y4aIOLIUXCS

BpINoJ/IHATH HNpPeoGpa3oBaHUA BBIPAXCHHH, coJlepika-
IUX KBaJIpaTHbIE KOPHU. BpIpaxkaTh I€peMEHHBIE U3
T€OMETPHUUECKUX U (PU3NISCKUX (POPMYIL.

BbI4uC/IATh 3HAYEHMS BBIPAKECHUH, COJEpIKAIIUX KBa-
JpaTHBIE KOPHU, HUCITONIB3Ysl IPH HEOOXOAUMOCTH Kajlb-
KYJISITOP.

Hcnosib30BaTh B XOJ€ PEUICHUS 3a7ad dJICMEHTapHbIE
peaCTaBICHUS, CBSI3aHHBIE C MTPUOJIMKEHHBIMH 3HAYEC-
HHUSMH BEJIUYHH.

3HAKOMUTBCS C UCTOPHUEN pa3BUTHS MaTEMaTHKH

Yucsa ¥ BBIYHC-
JeHud. CTeneHb
C 1eJIbIM MOoKa3a-
TeJieM

(7 9)

CrernieHb C ENBIM ITOKa3aTEIEM.
CrapnapTHas 3aIlMCh 4YMcJa.
Pazmepbl 0OBEKTOB OKpYIKaro-
miero mupa (OT 3JIEeMEHTapHBIX
YacTUIl JO0 KOCMHYECKHUX OOBEK-
TOB), JUIUTEIILHOCTD IIPOLISCCOB B
OKPY KaIOIlIeM MHUpeE.

CBoOMCTBa CTEHEHU C LEIbIM I10-
Kazarenem

®opMy/IMPOBATH ONpee/IeHHe CTSIICHH C LeJIbIM [ToKa-
3aTeseM.

IIpeacTaB/IATH 3alIUCh OOJIBIINX U MaJIbIX YHCEN B CTaH-
naptHoM Buae. CpaBHUBATB 4YuCia M BEJIMYHUHBI, 3aIH-
caHHBIE C HcIoJib3oBanuem creneHu 10.
Hcnoib30BaTh 3alUCh 4KCel B CTAHIAPTHOM BHUAC IS
BBIPAYKEHHUSI pa3MepPOB OOBEKTOB, JITUTEIBHOCTH MIPOLIEC-
COB B OKPY’<aIOIIeM MHpE.

®opMy/IMPOBaTh, 3aNIUCBIBAaTh B CHUMBOJIMYECKOH ¢op-
Me ¥ WIJIIOCTPUPOBATH IPUMeEPAMM CBOHCTBA CTETICHH
C IIEJIBIM TOKa3aTeIIeM.

IIpuMeHATh CBOMCTBA CTeIleHU s PeoOpa3oBaHUs
BBIPQKCHHUH, COACPIKAIINX CTEIICHH C IIeJIBIM ITOKa3aTe-
neM. BBINOJIHATD AeUCTBUSA C YHCIaMH, 3alIHCAaHHBIMHU B
CTaHmapTHOM BHAC (YMHOXXCHHE, HAeJICHHEe, BO3BEICHHE
B CTCIICHB)
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Anre6panyeckue
BbIpaKeHUH.
KBagpaTHbIi
TpéxYIeH

(54)

KBanparnsbiii Tpéxunen. Pazmo-
JKEHHE KBaJpaTHOIo TpEXUJIEHa
Ha MHOX>UTEIH

PacniosHaBaThk kBaJapaTHbI TPEXUIICH, YCTaHABINBATH
BO3MOJKHOCTB €r'O pa3JIO’KCHUsI HA MHOYKHUTEJIU.
PackiiaapiBaTh Ha MHOXKUTEJIM KBaJpaTHBIN TPEXUICH
C HEOTPULIATEIBHBIM JUCKPUMHHAHTOM

Anre6panueckue
BbIpaKeHUsI.
Asre6panueckasi
ApOGHb

(154)

AnreOpandeckast npoo6s. Jlomy-
CTHMBbIC 3HAYCHUS MEPEMEHHBIX,
BXOJISIIIIUX B anreOpandecKue
BbIpakeHUsi. OCHOBHOE CBOHCTBO
anrebpanydeckorr apodbu. Cokpa-
IIeHHe ApOOeH.

CroxeHre, BBIYMTAHUE, YMHO-
JKEHHE M JeJieHHe airedpaunde-
ckux npodbeii. I[IpeoOpa3zoBanue
BBIpQ)KCHUH, COASpIKAIIUX ajre-
Opandeckue Ipoou

3anuceIBaTh anreOpandeckne BbIpakeHUs1. HaxoauThb
001aCTh ONPeeIICHNs PAllMOHAIBHOTO BBIPAXKEHHUSI.
BBINOJIHATD YUCIIOBBIEC MTOJCTAHOBKH U BBIYUCJIATD 3Ha-
4eHHe IpoOH, B TOM YHCIIE C MOMOIIBIO KaJIbKYJISITOpA.
$opmMysIMpOBaTB OCHOBHOE CBOMCTBO alireOpandeckoit
JIpo6u 1 IPUMEHSATD ero JUlsid Ipeodpa3zoBaHus Ipobeil.
BBINOJIHATD AEeHCTBHA C aNredpandecKuMu JIpOOsSMH.
ITpuMeHsATH NTpeoOpa3oBaHUsl BBIPAXKEHUH IS PEIICHUS
3a1a4. BeIpakaTh nepeMeHHbIe u3 ¢opmyn (pusmuue-
CKHX, T€OMETPHUYCCKHUX, OIMHUCHIBAIOIINX OBITOBBIC CUTYya-
815079

YpaBHeHua

U HepaBeHCTBa.
KBaapaTHble
ypaBHEHHUA

(15 4)

KBagpartHoe ypaBHenue. Henos-
HO€  KBaJpaTHOE YpPaBHEHHE.
dopmyna KOpHEH KBaJpaTHOTO
ypaBHeHus1. Teopema Buera.
Pemrenue ypaBHeHuUit, CBOASAIINX-
csl K KBajapaTHbIM. lIpocreiiue
JIpOOHO-palMOHAIbHBIE ypaBHe-
HUSI.

Penrenne TeKCTOBBIX 3a/1a4 C I10-
MOIIIBIO KBaJPATHBIX ypaBHEHUMN

Pacno3HaBaTh KBaJ[paTHbIC YpAaBHEHUSI.

3anucbiBaTh POpMyJIy KOpHEll KBaJIpaTHOTO ypaBHe-
HUs; pellaTh KBaJApaTHble ypaBHEHUA — II0JIHbIE U He-
TIOJTHBIE.

IlpoBoAuTL MpoOCTellye HCC/AeJO0BAaHUA KBaJPAaTHBIX
YpaBHEHHH.

PemraTb ypaBHEHMUsI, CBOIAIINECS K KBAIPATHBIM, C T1O-
MOII[BIO MPEOOpa30BaHUN U 3aMEHOM MMePEeMEHHOM.
Ha6/1104aTh ¥ aHA/IU3UPOBATD CBSI3b MEXK/ly KOPHSIMH U
ko3 punreHTaMH KBaJIPATHOTO ypaBHEHHSI.
dopmysMpoBaTh TeopeMy Buera, a Takxke oOpaTHYIO
TEOpeMy, IPUMEHSITh 3TU TEOPEMBI ISl PEIICHUS 3a7ad.
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ewwedlodu Behogeq

IIpodoasxceHue

HasBanue
pa3jgena (TeMbl)
Kypca (4ucI0 4acoB)

OcHOBHOE coAepKaHUe

OCHOBHbIE BH/bI JeATEJIbLHOCTA O0Y4aIOLIUXCS

PemaTh TEKCTOBbIE 3a/ja4M aJIre0pandecKuM CrocoooMm:
MEPEXOJIUTh OT CJIIOBECHOH (hOPMYJIMPOBKHU YCJIOBUS 3a-
Jlaun K ajredpandeckoid Mojeau IyTEM COCTaBJICHMS
YPaBHEHHMSI; pellaTh COCTaBJICHHOE YpaBHEHHE; HHTEp-
IIPETUPOBATH PE3YJIbTAT.

3HaAKOMMTBCA C UCTOPHMEN pa3BUTHS alreOpbl

YpaBHeHus

U HepaBeHCTBa.
CucreMbl ypaBHe-
HUM

(13 4)

JIuneiliHoe ypaBHEHHE C IBYMs
IIEpEeMEHHBIMHU, €ro rpaduk,
IIPUMEPHI PEIICHUS] YPaBHCHUN B
LIEJIBIX YMCIIax.

Pemenne cucrem aByx InmHei-
HBIX ypaBHEHMIl C IByMs mepe-
MeHHbIMHU. [Ipumepsl penieHus
CUCTEM HEJMHEHHBIX ypaBHEHUN
C IBYMsl II€PEMEHHBIMH.
I'paduueckast wuHTEpHpETALIUS
YPaBHEHHMS C IBYMsI IE€PEMEHHbI-
MH 1 CUCTEM ypaBHEHHUM C ABYMs
IIEPEeMEHHBIMU.

Penrenne TeKCTOBBIX 3a/1a4 C I10-
MOIIBIO CUCTEM ypPaBHEHUU

Pacno3HaBaTh JMHEWHBIE ypaBHEHUS C IByMsI IIEpEeMeH-
HBIMH.

CTpouThb rpaduku JUHESWHBIX YPAaBHEHHUMH, B TOM YHCJIIC
M CINO0J/1b3ys [P POBBIE pecypChl.

Pas/simyaTh napajuliesibHbIC U IIEPECEKAIOIIUECcs MPSMbIe
110 UX ypaBHEHUSM.

PemiaThb cucTteMsbl ABYX JIMHEHUHBIX YpaBHEHUH C ABYMs
IIEPEMEHHBIMU ITOJICTAHOBKOW M CJIOKEHHUEM.

PemaTb npocreiimye CUCTEMBI, B KOTOPBIX OIHO U3
YpaBHEHHUU HE SIBIISICTCS] JIMHEUHBIM.

IlpyBoauTh rpaduyecKyl0 HHTepHpeTanMI0 peleHUs
YPaBHEHMSI C JABYMsI IIEPEMEHHBIMU U CUCTEM ypPaBHEHUI
C IIBYMs IIEPEMEHHBIMU.

PeniaTh TeKCTOBBIE 33Ja4YH AJIreOpanvIecKuM criocooomM

YpaBHeHua

Y HepaBeHCTBa.
HepaBeHcTBa
(12 q)

UucnoBble HEPABEHCTBA U UX
CBOMCTBA.

HepasencTBo ¢ o/1HOM niepemMeH-
HoM. JInHeliHble HEpaBEeHCTBA C

dopmMysIMpOBaTh CBOMCTBA YHCIOBBIX HEPABEHCTB, MJI-
JIIOCTPUPOBATh HUX HA KOOPJAMHATHON MpSIMOH, AOKa3bI-
BaTh aITreOpanyecKu.

IIpuMeHATHb CBOMCTBA HEPABCHCTB B XO/JIC PEIICHHUS 3a1a4.
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OJIHOH IIEPEMEHHOH U UX pelle-
aue. CucreMbl JIMHEWHBIX Hepa-
BEHCTB C OJIHOM IIEpEMEHHOU U
HUX peLICHUE.

M3ob6pakenne pemieHust JIMHEH-
HOI'O HEpaBEHCTBAa U UX CHUCTEM
Ha 4YMCJIOBOHN MpsIMOit

PemaTe nuHeliHble HEPAaBEHCTBA ¢ OJHOH IIEPEMEHHOMN,
n300pakaTh pelIeHre HEpaBEeHCTBAa Ha YHCJIOBOM IIps-
MOH.

PemiaTth cucteMbl JTMHEHHBIX HEPaBEHCTB, M300pakaTh
pelLIeHUEe CUCTEMbl HEPAaBEHCTB Ha YMCJIOBOM MIPsSIMOIt

dyHKIUU.
OcHOBHBIE
MOHATHA

59

ITousitme ¢dynkumn. OO6actb
OIpe/IeJICHUsI 1 MHOXKECTBO 3Ha-
gyeHnit ¢pyHKIun. CriocoOb! 3a1a-
HUs (PyHKIHIA.

I'padpux  Pysnkoum. CaoiicTBa
¢yHKIUM, UX oTOOpakeHHe Ha

rpaduke

Hcnosb30BaTh (QyHKIMOHAILHYI0O TEPMHUHOJIOTUI0 H
CHMBOJIMKY.

BbruucaAaTh 3HaYeHUs QyHKIUH, 3a1aHHBIX opMyIaMu
(rIp HEOOXOAMMOCTH HCIIOJIB30BaTh KAJIBKYJISITOP); CO-
CTaBJIATh TaG/IUNbl 3HAYEHUH (yHKIHH.

CTpoMTH O TOYKaM rpapukm QyHKIUH.

OnuceIBaTh CBOMCTBA (QyHKIMU Ha OCHOBE €€ rpadmuue-
CKOT'O IPEICTABICHHUS.

Hcnonp3oBaThk (QyHKIHOHAIbHYIO TEPMHHOJIOTHIO H
CHMMBOJIMKY.

HcciaepoBaTh npuMepsl rpaukoB, OTPAXKAIOLUIUX peallb-
HbIE IIpoLiecChl U sBJIeHus. [IpUMBOAUTE IPUMeEPBHI 11po-
LIECCOB W SIBJICHUH C 3aJaHHBIMU CBOMCTBaMH.
Hcnosib30BaTh KOMNBIOTEPHbIE MPOrPpaMMbl sl I10-
cTpoeHust rpadUKoOB PYHKIUN U U3YyUSHUST UX CBOMCTB

dyHKIUU.
YucsioBbIe
byHknun
(9v)

YreHue U nocTpoeHue rpapuKoB
¢yukmuii. [Tpumepsl rpaduxos
GyHKIUI, OTpaXKarOIINX peatb-
HbIE MPOIECCHI.

DyHKIMH, OIHUCHIBAIOIINE TIPsi-
MYyIO U OOpaTHYIO IPOHOPIIHO-
HaJIbHbIE 3aBUCUMOCTH, UX I'pa-
¢uku. ['unepbona.

HaxoauTts ¢ noMo1ubio rpaduka GyHkuum 3HaYCHUE O1-
HOW W3 paccMaTpHUBae€MbIX BEJIMYUH MO 3HAYEHUIO JPY-
TOM.

B HecnoxHBIX ciydasx BbIpaXkaThb ¢popMyJioil 3aBUCHU-
MOCTb MCXOY BCIIMYAHAMMU.

OnUchIBaTh XapakTep U3MEHEHUsI OJHOW BEJIWYHHBI B
3aBUCUMOCTH OT HW3MEHEHUsI APYTOH.
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ewwedlodu Behogeq

IIpodoasxceHue

HasBanue
pa3jgena (TeMbl)
Kypca (4ucI0 4acoB)

OcHOBHOE coAepKaHUe

OCHOBHbIE BH/bI JeSITEJBHOCTU O0YJaIOIIUXCS

I'papux ¢ysxkmmm y = X2
@yHkmu Y = X%, y = x5,

y = Jx, Yy = |x|; rpaduueckoe
pellleHHe ypaBHEHHH U CHCTEM
ypaBHEHUI

Pacno3HaBaTk BuAbl u3ydaembix ¢yHkiuil. IIokasbl-
BaTh CXEMATHYECKH I10JIO)KEHHE Ha KOOPJMHATHON IUIO-
CKOCTH TrpadukoB (YHKIUH BHAA: Y = X2, y = x3,

y =Vx, y =[xl

Hcnosb3oBaTh QyHKIMOHA/IBHO-rpaguyecKkue mpej-
CTaBJIEHUS JUISI PELICHUs U UCCIISIOBAaHUS ypaBHEHUM U
CHUCTEM YpPaBHEHMH.

IIpuMeHATHL BUPPOBLIE PEeCypPChI Ul IOCTPOCHUS I'pa-
¢ukoB pyHKIMIT

IloBTOpEeHue
1 06061 eHue
(64)

IToBTOpEeHHE OCHOBHBIX MOHSITUN
M METOJOB KypcoB 7 u 8 KJ1accoB,
000011IeHrEe 3HAHUI

Bp16MpaTh, IPUMEHATD, OLLeHUBATh CIIOCOGBI CPaBHCHHUS
YUCeJ, BBIYUCIICHUW, NpeoOpa3oBaHUNl BBIPAXKEHHI, pe-
LLIEHUs] YPaBHEHUH.

OcywmecTB/JIATh CAMOKOHTPOJIb BbBINOJIHSAEMbIX JACHCTBUI
U CaMONPOBEPKY pe3yJibTaTa BBIYHUCICHUM, mpeobpazo-
BaHUI, NOCTPOCHUIA.

PemaTb 3a4a4M U3 pea/ibHOH KU3HH, IPUMEHATb MaTe-
MaTUYECKWe 3HAHUS JUIS pelIeHMsl 3axad U3 JApyTrHux
MPEIMETOB.

PemaTh TeKCTOBble 3aja4H, CpaBHUBATh, BbIOMPATh
CIOCOGBI pelieHusI 3a1auu
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HasBanue
pa3jgena (TeMbl)
Kypca (Y4ucI0 4acoB)

OcHOBHOE copepKaHUe

OCHOBHbIE BH/bI JeATEJbHOCTA O0YYaIOLIUXCS

Yucsa 1 BBIYMC-
JieHus. [leiicTBU-
TeJibHbIE YHC/IA
(99)

PanmonanbHbIe yncia, uppanm-
OHAJIbHBIE YHCJIAa, KOHEYHBIE H
OeCKOHEUHBIe JECSITHIHBIE JPO-
6u. MHOXeCTBO JeHCTBUTEIIb-
HBIX 4YHCEJI; JICHCTBUTEIbHBIC
4Jpcila Kak OeCKOHEUYHbIEe Jecs-
THUYHBIE NpoOu. B3anMHO oxHO-
3HaYHOE COOTBETCTBHE MEXKIY
MHOXXECTBOM  JCHCTBUTEIILHBIX
YHCeJI U MHOXECTBOM TOYEK KO-
OpAMHATHOMN NPSIMOMN.
CpaBHeHUE JIEHCTBUTEIBHBIX Y-
celt, apudmMeTndecKue JISUCTBUS
C JIECTBUTEIBHBIMU YHCIJIAMMU.
TTpubnmxéHHoe 3HaAYCHUE BEJIH-
YHHBI, TOYHOCTb ITPHUOJIMIKEHHUS.
Okpyriienue yucen. [pukuaka n
OLICHKA pPe3yJIbTaTOB BBbIYHUCIIC-
HUM

Pa3BuBaTh NpeAcCTaBJE€HUs] O YHCIIAX: OT MHOXXECTBa
HaTypaJbHBIX YHCEII 0 MHOXECTBa Z[eﬁCTBPITeIIBHBIX
quCell.

0O3HAKOMMTBCA C BO3MOXKHOCTBIO npeacTaBJICHUS I[ef/JI-
CTBUTEJILHOTO YHCJIa KaK OECKOHEUYHOM )IeCHTH‘-IHOﬁ APO-
6I/I, NPUMEHATD JICCATUYHBIC l'lpI/I6J'II/I>KeHI/I$[ palroHaJIb-
HBIX 1 UPpPAlIUOHAJIBHBIX YHCEII.

H306pakaTh ACHCTBUTEIIBHBIC YUCIIA TOYKAMHU KOOPJIH-
HATHOM MIpPsIMOM.

3anuceIBaTh, CPaBHUBATh U YNOPAAOYMBATBL JCHCTBH-
TEJIbHBIC YHCIIA.

BBINOJIHATB, coYeTasl yCTHbIE U NMUCBMEHHBIE NPUEMBI,
apudmMeTndecKue AeNCTBUA C PallOHAIBHBIMHU YHCIIA-
MM, HAXOAUTb 3HAYCHUS CTCIICHECH C IICJIbIMU IT0Ka3aTe-
JISIMA 1 KOpHeﬁ; BbBIYUCJ/IATDb 3HAYCHUsI YHMCJIOBBIX BbI-
PpakeHUN.

IMosyyuTs NIpeacTaBJI€HUE O 3HAYMMOCTH JICHCTBUTEIb-
HBIX YHCCJI B HpaKTquCKOﬁ ACATCIIbHOCTH YCJIOBCKA.
AHa/nM3UpOBaTh U JeJaTh BbIBOJbI O TOYHOCTH NMPHOIIHU-
KECHUA HCﬁCTBHTéJ’ILHOTO qucJia rnpyu peuICeHuun 3aaa4.
OKpYIJIATH JICHCTBUTEIIbHBIC YHCIa, BbINOJHATH NpPH-
KHUJAKY pe3yibTaTa BBIUMCICHUNW, OL€HKY 3Ha4eHUN 4unc-
JIOBBIX BBIPAXXCHUMU.

3HAKOMUTBCA C UCTOPHMEN pa3BUTHS MAaTCMaTHKH
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ewwedlodu Behogeq

IIpodoasxceHue

HasBanue
pa3jgena (TeMbl)

Kypca (4ucI0 4acoB)

OcHOBHOE coAepKaHUe

OCHOBHbIE BH/bI JeATEJIbLHOCTA O0Y4aIOLIUXCS

YpaBHeHus

U HEpaBeHCTBa.
YpaBHeHus

C OJHOM
nepeMeHHOH
(14 4)

JInneitHoe ypaBHeHMe. Pemenue
YpaBHESHHH, CBOISIINXCS K JIH-
HEUHBIM.

KBagpatHoe ypaBHenue. Pemre-
HUE ypaBHCHHH, CBOJISIIIUXCS
K KBaJpaTHbIM. BukBamgpaTHbIe
YpaBHEHUSI.

IIpumepsl penieHust ypaBHEHUN
TpeTbeil U 4eTBEPTONU CTENeHeM
Pa3I0KEHNEM HA MHOXKHUTEIIH.
Pemrenne  npoOGHO-panoHanb-
HBIX YPaBHCHHMH.

Pemenne TexcToBbIX 3a7a4 anre-
OpanyecKuM METOI0M

OcBauBaTh, 3allOMUHATh M NPHMEHATh rpaduyeckue
MeTO/ABbI IIpH peIIeHUN YpaBHEHWI, HEPAaBEHCTB U UX CH-
CTeM.

Pacno3HaBaTh 1eibie 1 IpoOHEBIC YpaBHEHHSI.

PemaTh /iuHeliHbIe ¥ KBaJpaTHbIe YPaBHEHHUs, ypaBHe-
HUSI, CBOSIIIIMECST K HUM, MPOCTEHIIINe TPOOHO-paIfo-
HaJIbHBIE yPaBHEHMUSI.

IIpeajiaraTh BO3MOXHBIC CIIOCOOBI PELICHUS TEKCTOBBIX
3a71a4, 06CYKAaTh UX M pellaTh TEKCTOBbIC 3aJa4u pas-
HBIMH CIIOCOOaMU.

3HAKOMUTHCA C MCTOPHEH pa3BUTHSI MaTEMaTHKU

YpaBHeHua

U HepaBeHCTBa.
CucreMsbl ypaBHe-
HUH

(14 4)

JluneitHoe ypaBHEHHE C ABYMs
HEePEeMEHHBIMU U €ro rpaduk.
Cucrema AByX JIMHEUHBIX ypaB-
HEHHUH C IBYMsI EPEMEHHBIMU U
e€¢ pemenue. Pemenue cucrem
ABYX YpaBHEHHI, OJJHO U3 KOTO-
PBIX JJUHEWHOE, a JPyroe — BTO-
PO CTEreHHu.

I'papmueckass wHTEprIpeTals
CHUCTEMBI YPaBHEGHHU C JBYyMs
IEePEMEHHBIMH.

OcBaMBaTh U NMPUMEHATb NPUEMBI PELICHUS CHCTEMBI
NBYX JIMHEWHBIX YpPaBHEHHU C ABYMsl NEPEMEHHBIMU H
CHUCTEMBI ABYX YpPaBHEHHUM, B KOTOPBIX OOHO ypaBHEHHE
HE SIBJISICTCSI JIMHCHHBIM.

Hcnonb3oBaTrh ¢yHKIMOHATBHO-TpadUISCKUEe  MPe/I-
CTaBJICHUS ISl pellieHUs1 U MCCJIeJ0BaHMUsl yPaBHEHUH U
CHUCTEM.

AHa/nM3UpOBaTh TEKCThI 3a4a4, pellaTh ux anreodpaunye-
CKMM CIIOCOOOM: MepPeXOAMTb OT CIOBECHOI (opmyin-
POBKH yCIIOBUS 3a/1a4d K ajreOpandecKor MOJICIH my-
TEM COCTaBJIEHUSI CUCTEMBI YpaBHEHUH; pellaTh COCTaB-
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Pemienrie TEKCTOBBIX 3a1a4 ajre-
OpandeckuM crmocodbom

JICHHYIO CUCTEMY ypaBHEHUH; HHTEpPNpPeTUPOBATh pe-
3yabTaT.
3HAKOMHUTBCS C UCTOPHUEN pa3BUTHS MaTeMaTHKHU

YpaBHeHus

Y HepaBeHCTBa.

HepaBeHcTBa
(16 4)

YuciioBble HEpaBEHCTBA W HUX
CBOMCTBA.

JInHeliHbIe HepaBeHCTBA C OJHOU
MEePEeMEHHON U UX pelICHUE.
CucreMbl JIMHEHHBIX HEPABEHCTB
C OJIHOM MepeMEeHHON U UX pelie-
HHE.

KBanpaTtHble HepaBeHCTBA U UX
peuieHue.

I'pacdrueckas WHTEepIpeTanus
HEpPaBEHCTB M CHCTEM Hepa-
BCHCTB C JIBYyMsI IEPEMEHHBIMU

YuTaTh, 3alIUCbIBATh, IOHUMATh, UHTEPNIPETUPOBATh
HEpaBEHCTBA; UCIT0JIb30BaTh CUMBOJIMKY YU TEPMHUHOJIOTUIO.
BbINOJIHATB MPeoOpa30BaHus HEPABCHCTB, HUCMOJIb30BaTh
JUIT IpeoOpa3oBaHUsT CBOMCTBA YMCIIOBBIX HEPABCHCTB.
Pacno3HaBaTh JUHEWHbIE U KBaJpaTHbIE HEPABEHCTBA.
PewmiaTh jMHeHbIE HEPABEHCTBA, CUCTEMBbI JIMHEHHBIX
HEpPAaBEHCTB, CUCTEMbl HEPABEHCTB, BKJIFOYAIOIUX KBa-
JIpaTHOE HEPaBEHCTBO, W PEIIaTh UX; 06CYKAATh IOITy-
YEHHbIE PELICHUS.

H306pakaTh pelieHne HepaBeHCTBA M CUCTEMBI Hepa-
BCHCTB Ha 4YMCJIOBOH NpsIMOM, 3allMChbIBATh pElLICHUE C
MOMOIIBIO CUMBOJIOB.

PemiaTh KBaJpaTHbIC HEPABSHCTBA, UCITOJIB3YsI rpaduye-
CKHE IPEACTaBJICHUS.

OcBauBaTh M INPUMEHATb HEPABEHCTBA NPHU PELICHUH
Pa3jIMYHBIX 3ajJ1a4, B TOM YHCJIE OPAKTUKO-OPUEHTUPO-
BaHHBIX

dyHKuMU
(16 4)

KBanparnunast QyHkums, o8
rpaduk u coiictBa. [lapabora,
KOOPAMHATHI BEPIIMHBI mapado-
JIBI, OCb CHMMETPHHU HapadoJIbI.
CrernreHHble QYyHKIHMU C HATY-
palbHBIMH HOKa3aTelsiMi 2 U 3,
ux rpadUKu U CBOMCTBA.
I'padpuxu Q)yHKHI/I%I y = kx,
y=hket+b y="1, y = ax?,

y=ady=Jx y=IxI

Pacno3HaBaTh BUbl U3y4aeMbIX (DYHKIIHIT;, UJIJIIOCTPU-
poBaTh CXeMaTHU4YeCKH, OGbACHATD PaclONIOKeHHE Ha
KOOPAWHATHON IUIOCKOCTH rpadukoB (GyHKUUN BUIA:

y:kx,y:kx+b,y=—k,}(/:ax2,y:ax3,

y Jx, Y = [X] B 3aBUCHMOCTH OT 3Ha4yeHUU K0IDDu-
OUCHTOB, ONKUCHIBATH HUX CBOMCTBA.

Pacno3HaBaTh KBaJApaTHIHYIO (QYHKIUIO 110 (popmyIie.
IIpuBOAUTEL NPpUMeEPHI KBAJPATUUHBIX 3aBUCUMOCTEN U3
peanbHOM KU3HH, (PU3UKH, TCOMETPUH.
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ewwedlodu Behogeq

IIpodoasxceHue

HasBanue
pa3jgena (TeMbl)
Kypca (4ucI0 4acoB)

OcHOBHOE coAepKaHUe

OCHOBHbIE BH/bI JeATEJIbLHOCTA O0Y4aIOLIUXCS

BbIAB/ASATH 1 0600maTh 0OCOOCHHOCTH Tpaduka KBagpa-
TUaHON QpyHKIMU Yy = ax? + bx + c.

CTpouTh U U306paKaTh CXeMaTH4YeCKH rpa Ky KBaapa-
THYHBIX (QYHKIMHA, 33 JaHHBIX (OPMYJIaMH BHIA Y = aXx?,
y=ax’+qy =alx + p)y=ax’ + bx + c
AHa/IM3UPOBATh U NPHUMEHSITh CBOMCTBA H3y4YCHHBIX
(yHKIMNA U1 WX TOCTPOCHHSI, B TOM YHCJE C MOMOIIBIO
HHU(POBBIX PECYypPCOB

YucsaoBble nmocsje-
A0BaTEJIbHOCTHU
(15 v)

IlonsiTne ymcnoBoi mocienoBa-
TEJIBHOCTH.

3agaHue  IOCIEI0BaTEIbHOCTH
peKyppeHTHOUW  QopmyJiol U
opmyIioit n-ro wieHa.
Apudmernyeckasi U T€OMETPH-
yeckass mporpeccud. DopmyIibl
n-ro wieHa apuMETHYSCKON H
TE€OMETPUUYECKOH  MpOrpeccui,
CYMMBI HEPBBIX T UJICHOB.
M3ob6pakenne wieHOB apudme-
TUYECKOM U TIE€OMETPUUECKOUN
Oporpeccuii TOYKaMu Ha KOop-
JUHATHOU ILIOCKOCTH.
JIMHEeWHBIH M SKCIIOHCHIIUAJIb-
HBIN POCT.

Cno>XHBIE TTPOLIEHTHI

OcBauBaTh U NPHMMEHATH WHJCKCHbIC OO0O3HAYCHMS,
CTPOMTHL peuyeBble BbICKA3bIBAHMUS C HCIOJIb30BAHUEM
TEpPMHHOJIOTUH, CBSI3aHHOM C TMOHSTHUEM I10CJIEI0BATENb-
HOCTH.

AHanusupoBaThk (GopMyily N-TO YiEHA I0CJIEIOBATEIIb-
HOCTH WJIM PEKYPPEHTHYI0 (popMyily U BBIYMCIATD YWICHbI
I10CJIEI0BATEIbHOCTEH, 3aJaHHBIX STUMH (HOPMYJIaAMHU.
YcraHaB/IMBaTh 3aKOHOMEPHOCTb B IIOCTPOEHUH MOCIe-
JI0BAaT€IbHOCTH, €CIIM BBIIHCAHBI MEPBbIE HECKOJIBKO €&
YJICHOB.

Pacno3HaBaTbh apudMETHYECKYIO M TI'€OMETPHYECKYIO
IIPOrPECCHH NIPU PA3HBIX CIIOcO0aX 3aJaHUs.

PeruaTsk 3a1a4M ¢ UCIIOIB30BaHUEM (OPMYII N-TO YiIeHa
apu(PMeTHUYeCKO U reoOMeTPUUEeCcKOi Mporpeccuil, cym-
MBI IIEPBBIX 11 YJICHOB.

H306pakaTh WICHBI MOCJICA0BATEIBHOCTH TOYKAMH Ha
KOOPJIMHATHON TIJIOCKOCTH.
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PaccMmaTpuBaTh NpyMephl NPOLLECCOB U ABJIEHUH 13 pe-
aJIbHOM J>KM3HU, MIUIIOCTPHUPYIOIINE U3MEHEHUE B apud-
METHYECKOH IpOorpeccu, B I'€OMETPHUUYECKOU mporpec-
cHM; HU300pa)kaTh COOTBETCTBYIOIIUE 3aBUCHUMOCTH I'pa-
uuaecku.

PemaThb 3asa4m, CBA3aHHBIC C YMCIIOBBIMH I1OCIIE0BA-
TEJIBHOCTSIMHU, B TOM YHCJE 3aJa4d U3 PEAIbHOM >KU3HU
C HCHOJIB30BaHUEM ITU(GPOBBIX TEXHOJOTHI (AJIEKTPOH-
HBIX TaOJUI], TpapuIecKoro KaIBKyIsiTOpa W T.II.).
PemaTh 3a7auu Ha CJIOXKHBIC INPOLEHTHI, B TOM YHCIIE
3a/laud W3 peaJIbHOM NpaKkTUKU (C HCIOJIb30BaHUEM
KaJIbKyJISITOpa).

3HAKOMHUTBCS C UCTOPHUEN pa3BUTHSI MaTeMaTHKH

IloBTOpEHME,
060061IeHe,
cUucTeMaTHU3alMs
3HAHMI1

(18 v)

Yucsa ¥ BbIYMC/IEHHUA (3aIUCh,
CpaBHEHUE, IEHCTBUS C AeHCTBU-
TEJIbHBIMHU YHCJIAMH, YHCIIOBAs
npsimMasi; IPOLEHThI, OTHOLIE-
HUsI, MNPOIOPLMHU; OKPYIJICHHE,
OpUOJIFHKEHHE, OLICHKA; pele-
HHUE TEKCTOBBIX 3ama4d apudme-
TUYECKUM CITOCOOOM)

OnepvpoBaTh NOHATUAMM: MHOXKECTBO, ITOJIMHOKECTBO,
orepaluy HaJl MHOXKeCTBaMH; MCIOJIb30BaTh rpaduye-
CKO€ TIPEACTABIEHUE MHOKECTB JJIsl ONHCAaHUs peaib-
HBIX MPOLIECCOB U SBJICHUH, IPU PEIIEHUHU 3aJa4 U3 Jpy-
rUX y4eOHBIX IPEIMETOB.

AKTya/Ju3UpOBaTh TEPMUHOJIOTUI0O U OCHOBHBIE JeM-
CTBMA, CBA3aHHBbIE C YHMCJaMHM. HaTypaJbHOE YHCIO,
MPOCTOE M COCTAaBHOE 4YMCIA, AEITUMOCTb HaTypPalIbHBIX
YHCeJI, IPU3HAKU JEIUMOCTH, LIEJIO€ YUCIIO, MOIYIb YHCIa,
OOBIKHOBEHHAs WM JeCSATHYHAsA IpoOH, CTaHAAPT- HBIH BUJ
4qrcia, apupMeTHISCKUi KBaIpaTHBIN KOPEHb.

1 3eck mpencTaBIeHBI SIIEMEHTHI COJIEPXKAHUS KypCa, U3ydaBIInecs B 5—8 Kiac-
cax U TpeOyrolre IMOBTOPSHUs, 0000IIeHUs U crucTeMaTr3anun. O0paraTbesi K
5TOMY MaTepHally MOXKHO B BHJIC aKIICHTA Ha 3aBEPIIAIOIIEM dTarle U3y4YCHHUS
Kypca 9 Kjacca WM pachpeiessiTh 110 COOTBETCTBYIOIIUM TEMAaTHYCCKUM pa3-
JiejiaM, U3y4aeMbIM B TEUCHHE YYEOHOro roja.
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ewwedlodu Behogeq

IIpodoasxceHue

HasBanue
pa3jgena (TeMbl)
Kypca (4ucI0 4acoB)

OcHOBHOE coAepKaHUe

OCHOBHbIE BH/bI JeATEJIbLHOCTA O0Y4aIOLIUXCS

BbINOJIHATH JeiCTBHS, CPABHUBATh U YIOPSAOYUBATH
qpciia, MPeACTaBIATH YHCJIa Ha KOOPJIWHATHOW IIPSIMOM,
OKPYTJIATH YHCJIa; BBINMOJHATH NPUKHUAKY U OLLeHKY pe-
3yJIbTaTa BBEIYUCIICHUMN.

PemiaTthb TeKCcTOBBIE 3a4a4U apu(pMETHISCKUM CIIOCOOOM.
PemaTh npakTUu4yecKHe 3aJa4H, CoJepKallie MpoLeH-
TBI, JOJIA, YacTH, BBIPAXKAIOIIUE 3aBUCHUMOCTH:  CKO-
pOCTb — BpEMsI — PacCTOSIHUE, LIeHa — KOJIM4e- CTBO
— CTOMMOCTB, 00BEM paboThl — BpeMsi — Ipo-
HU3BOJUTEIIBHOCTh TPY/a.

Pa36upaTp peanbHble )XU3HEHHbIC CUTyaluu, GoOpMyJIn-
POBaTh UX Ha SI3bIKE MATEeMaTUKH, HAXOAMUTb pEIICHHE,
IIPUMEHSsl MaTeMaTHUYEeCKUH anmapar, HHTepnpeTHupo-
BaTh pe3yJibTaT

Anre6panyeckue BbIpaKeHUA
(mpeobpazoBanue  anreOpaunye-
CKHX BBIPOKCHUM, JOIMYCTUMBIC
3HAYCHUS)

OnepupoBaTh NOHATHUAMM: CTCIICHB C 1ICJIBIM [T0Ka3aTe-
jgeM, apu(PMeTHYeCKHUil KBaJApaTHbIH KOpPEeHb, MHOTO-
4JieH, ajgreOpandeckast 1poOb, TOMKIASCTBO.

BbINOJ/IHATH OCHOBHbIE AE€MCTBUA: BBIIOJIHITH PACUETHI
mo ¢gopmysaM, nMpeodpa3oBhIBaTh IHEible, IPOOHO-paIu-
OHAJIbHBIC BBIPAXKEHUS U BBIPAXKEHUS C KOPHSIMH, pea-
JIN30BBIBATh PA3JIOKEHUE MHOIOWIEHAa HAa MHOYKHTEIH,B
TOM YHCJIE C HMCIOJIB30BaHHEM (GOPMYJT Pa3HOCTH KBa-
JIpaTOB M KBaJipaTa CyMMBI U Pa3HOCTH; HaXOIWUTh J0-
IIyCTUMBIC 3HAa4YCHHUS MEPEMEHHBIX Ui JIPOOHO-pAIno-
HaJIbHBIX BBIPAaXX€HUU, KOPHEU.
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MojeMpoBaTh ¢ OMOIIGI0 (GOpMyIT peasbHbIe IpoIec-
Chbl U SIBJICHUS

PyHKIHUHU (IIOCTPOCHHE, CBOMW- OnepupoBaTh NOHATUAMMU: GyHKIUS, rpaduk QyHK-
CTBa M3YYCHHBIX (YHKIWH; rpa- U, HYJIU (PYHKIIUH, TIPOMEKYTKH 3HAKOIIOCTOSTHCTBA,
(uueckoe pemieHne ypaBHEHUH IPOMEKYTKH BO3pacTaHWsl, yObBIBaHUsI, HANOOJIbIIIEE U
M UX CHCTEM) HauMeEHBbIIIee 3HaYCHUsI PYHKIIHH.

AHa/IM3UpoOBaTh, CPaBHUBATh, OOGCYXAATb CBOICTBa
(yHKIINN, CTPOUTH UX TpadHKH.

OnepMpoBaTh NOHATHAMM:. MpsMas NPOIMOPIHOHATE-
HOCTbD, 06paTHa;[ OPOIIOPHHUOHAIIBHOCTD, JTUHEUHasT
ynkua, kBanpatnyHas (yHKOUs, napabosa, Trurep-
Oora.

Hcnosb3oBaTh rpaduKM Uisi ONpeesieHUsI CBOWCTB,
IIPOLIECCOB M 3aBUCHUMOCTEH, JIUI PEIICHUs 3a7a4 U3 JIpy-
IUX y4eOHBIX NPEIMETOB U PEaJbHOM KU3HH; MOJEe/IH-
POBaTh C IOMOIIBIO I'PadUKOB pealibHbIC MPOLECChl U
SABJICHUA.

BeipakaTh pOpMyJIaMH 3aBUCUMOCTH MEXJYy BEJINYHU-
HaMu

IIpu paspaborke paboueii mporpamMMbl B TEMaTHYECKOM IUIAHUPOBAHHWH IOJDKHBI OBITH YYTEHBI BO3MOXK-
HOCTH HMCHOJIb30BaHMS AJICKTPOHHBIX (LH(PPOBBHIX) 00pa3zoBaTEIbHBIX PECYPCOB, SIBISIONIUXCS Y4EOHO-METO-
IUMYECKUMH MaTepHaiaMu (MyJbTHUMEIHHHBIE NPOTPaMMBI, JJIEKTPOHHBIC YYeOHUKHW W 3aJauyHUKH, JJIEK-
TPOHHBIC OMOIMOTEKH, BUPTyaIbHBIE TabOpaTOPUH, UTPOBBIE MPOTPAMMBI, KOJUICSKIIHU HH(PPOBRIX 00pa3o-
BaTEJIBHBIX PECYpCOB), MCIOIB3YEMBIMH JUIsI OOyYEHHsSI M BOCHHUTAHHS PA3JIUYHBIX T'PYI MOJB30BaTEICH,
MPEICTABICHHBIMHY B 3JIEKTPOHHOM (LIM(POBOM) BHJIE U PEATU3YIOIIUMH quIakTHIeckue Bo3moxknoctn KT,
coJiepKaHuEe KOTOPBIX COOTBETCTBYET 3aKOHOATEIILCTBY 00 0Opa3oBaHUU.



PABOYAA NPOIrPAMMA YHEBHOI'O KYPCA
"rEOMETPUA". 7-9 KIACCblI

LUEAN U3YHEHMA YHEBHOI O KYPCA

«MaremMaTuKy yKe 3aTeéM YYUTh HaJI0, YTO OHa yM B HOPSI0K
OPUBOAUTY, — IMHCAJ BEJIUKHUN pycCKU yueHbI Muxaun Bacumnbe-
BuY JJomoHOCOB. 11 B 3TOM COCTOUT OJIHA U3 ABYX IIEJICH OOyUYeHUS
TeOMETPHUHU KaK COCTaBHOW YacTW MAaTEeMaTHKHU B IIKOJE. DTOH 1enun
COOTBETCTBYET JIOKa3aTelbHasi JIMHUSI ITPEIoIaBaHusI TE€OMETPHH.
Crienyst mpeicTaBICHHOW pabdodeii mporpaMmme, Ha4uHasl C CSAbMOTO
KJlacca Ha ypoKax reoMeTprUH 0OydarolIuicst y9uTcsl IPOBOJIUTH JI0-
KazaTeJIbHbIE PACCYXJICHUS, CTPOUTH JIOTUYECKUE yMO3aKIIOUYCHHS,
JIOKa3bIBaTh UCTUHHBIC YTBEPIKJICHUSI U CTPOUTH KOHTPIIPUMEPHI K
JIOKHBIM, IIPOBOJUTE PACCYXXIACHUS «OT IIPOTUBHOI'O», OTJINYATH
CBOICTBA OT MPHU3HAKOB, (POPMYJIMPOBATh OOpATHBIC YTBEPIKIACHHUSI.
VY4YeHuK, OBJaJEBIINNA HCKYCCTBOM pacCyXJaTh, OyJeT MPUMEHSTH
ero u B oKpy>xaromieit »xu3Hu. Kak nucan reomerp u nexaror rops
denopoBuu LlapbeiruH, «J10AMH, TIOHUMAKOIIHUMH, YTO TAKOE J0-
Kaz3aTeJbCTBO, TPYJAHO M Jla)Ke HEBO3MOXKXHO MaHHITYJIMpOBaTh». 1 B
3TOM COCTOHUT Ba)KHOE BOCIIMTATEJILHOE 3HAUEHHUE M3YUYEHHUs reome-
TpHUHU, IIPUCYLIEE UMEHHO OTEUYECTBEHHOM MAaTeMaTUYECKOW LIKOJIE.

BmMmecte ¢ TeM aBTOpBI IpOrpaMMBbl IIPEJOCTEPEratoT YUUTEIS OT
M3JUIHero GopmMaanimMa, O0COOCHHO B OTHOIICHUH HA4Yall 1 OCHOBA-
HUM reomerpun. Dpanmy3ckuii matematuk JKan /[remonHe mo 3To-
My IOBOJY BBICKa3aycs Tak: «YTO kKacaeTcsl AeIUKaTHOW MpoOJIeMbl
BBEJICHUS KaKCHOM», TO MHE KaKeTCsl, YTO Ha IIEPBBIX ITOpax Hy K-
HO BOOOIIEe N30erath IMPOU3HOCHUTH caMo ATO clioBO. C JIpyroii xe
CTOPOHBI, HE CJeyeT yIIycKaTh HU OJJHONM BO3MOXXHOCTH N1aBaTh
OPUMEPHI JIOTHYECKUX 3aKJIIOUEHUI, KOTOpbIE Ky/1a B O0JIbIIeH Me-
pe, YeM ujest akCuoM, SIBIISTFOTCSI HICTUHHBIMHU W €TUHCTBEHHBIMH
JIBUTATEJISIMA MAaTEMATHUECKOTO MBIIIICHUSD).

BTopoii 11enpio n3yvueHnss FeOMETPHUH SIBIISIETCS] UCIOJIb30BaHUE
e€ Kak MHCTPYMEHTAa IIPU PEIICHHUHM KaK MAaTEMaTHYECKHUX, TaK U
OPaKTHYECKUX 3a/7a4, BCTPEUAIOIINXCS B peajlbHOM >XKNU3HU. OKOH -
YUBIINHN KypC T€OMETPHUHU IIKOJBHHUK JOJKEH OBITh B COCTOSTHHUH
OIPENETUTh TEOMETPUUECKYI0 (PUTYpPYy, ONHCATH CJIOBaAaMHU JAHHBIN
q9epTEX NN PUCYHOK, HANTH TUIONIAIh 3€MEJILHOTO yJacTKa, pac-
CUMTAaTh HEOOXOAMMYIO JUTMHY OINTOBOJOKOHHOTO KaOessl Wi Tpe-
OyeMbIe pa3Mephl rapaka JijIsi aBTOMOOHIISI. DTOMY COOTBETCTBYET
BTOpasi, BEBIYUCIUTEIIbHASI JUHNS B U3yUEHUU T€OMETPHUH B IIKOJIC.
JlanHas mpakTU4YecKasi JIMHUSI SIBJISIETCSI HE MEHEEe Ba)KHOW, 4Yem
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nepas. Emé IlmaTton mpeamuceiBan, 4ToOBl «rpaxkiaaHe [Ipekpac-
HOT'O TOpOJIa HU B KOEM CIIydae HE OCTaBIISIA T'€OMETPHUIO, BEIb HE-
MaJIOBaKHO Jake MoOOYHOe e€ MPUMEHCHHUE — B BOCHHOM JIieJic 1a,
BIIPOYEM, U BO BCEX HAyKaxX — JUIS JIYYIICTO UX YCBOCHUS: MBI BElb
3HaeM, Kakasi OCCKOHEYHAsI Pa3HUIlA CYIIECTBYCT MCXKIY YECI0BEKOM
OPUYACTHBIM K T€OMETPHUU U HEMPUIACTHBIMY». [JIT 3TOTO YyYHUTEITFO
peKOMEeHAyeTCsl TMOA0UpaTh 3aJladyd MPaKTHUYSCKOTO XapakTepa s
paccMaTpuBaeMbIX TEM, YYUTh ACTCH CTPOUTH MAaTEMaTHYCCKUE MO -
JICTIH peaJIbHBIX >KU3HCHHBIX CUTYyallli, IPOBOJUTH BBIYHCICHUS U
OIICHUBATh aJCKBATHOCTh IMOJIyYCHHOTrO pe3ysbTara. KpailiHe BaxkHO
MOMYEPKUBATH CBSI3W I'€OMETPHUHU C JAPYTHMHU MPEeIMETaMH, MOTHUBH-
pOBaTh HCIIOJB30BAaTh OIPEJICIICHUS T€OMETPUIYSCKUX (UTYp U TO-
HSTUH, IEMOHCTPUPOBATh NPUMCHCHHE IMTOJYUYCHHBIX YMCHUN B Qu-
3UKE W TEXHHKE. DTHU CBS3U HaAHWOOJICC SIPKO BHIHBI B Temax «Bek-
TOPBI», « TPUTOHOMETPHUUCCKHE COOTHOIICHUS,«METOo ] KOOPINHATY
u «Teopema ITudaropay.

B 3akiroueHune counmi€mMcs Ha BEJIUMKOTO MaTeéMaTHuKa M acTpOHOMa
Horanna Kenuepa, 4ToObl emié pas3 MOAYESPKHYTh U MeTalpeIMeT-
HOEC, M BOCIIHTAaTEJIbHOC 3HaueHue reomerpuun: “Geometria una et
aeterna est in mente Dei refulgens: cuius consortium hominibus
tributum inter causas est, cur homo sit imago Dei™*.

MECTO YYEBHOIO KYPCA B YYEBHOM MJAHE

CornacHo y4eOHOMY IUIaHy B 7—9 KilaccaxX M3ydaeTcs y4eOHBIH
Kypc «['eomeTpus», KOTOPBIil BKIIOYAET CIEIYIOIINE OCHOBHBIC pa3-
nensl conepxanus: «l'eomeTpuueckue GUIypbl U UX CBOWCTBa,
«H3MepeHrne reoMeTpuuYecKuX BEJIMYHH», a TakXe «/lekapToBbl
KOOpJMHATHI Ha IUIOCKOCTH», «BeKTopb», «JIBHKEHUS IJIOCKOCTI)
u «IIpeobpazoBaHust OIOOHS.

Y4eOHBIN IUIaH IpeayCMaTpUBAET U3yUSHUE T€OMETPHUHN Ha 0azo-
BOM YPOBHE, UCXO/IsI U3 HE MeHee 68 yueOHbBIX 4acOB B yYeOHOM TOAY,
BCETo 3a TpH rojia ooyuenusi — He meHee 204 gacos.

1 T'eomerpust enuna u Beuna, oHa GiMcTaeT B boxxbeM nyxe. Hamra npu-
YacCTHOCTB K HEH CIIy’>KHUT OJHHUM W3 OCHOBAHHH, IO KOTOPBIM UEJIOBEK
JoJKeH ObITh oOpasom boskeum (http://www.astro-cabinet.ru/library/
Kepler/Tab_1.htm)
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COAEP*XAHUE YHYEBHOI O KYPCA (MO0 rO4AM OBYYEHMA)
7 Knacc

HauanbHable noHsiTUS reoMeTpun. Touka, npsMasi, OTPE30K, JIy4.
VYron. Buas! yrinos. BepTukanbHble U CMEXKHBIE YIJIbl. BuccekTpu-
ca yrina. Jlomanasi, MHOroyroabHUK. IlapanieabHOCTs U MEpIEHIN-
KYJIIPHOCTb HNPSAMBIX.

CummMerpuunble purypsl. OCHOBHBIE CBOICTBa OCEBOW CUMMeE-
Tpuu. IlpuMepsl CUMMETPUH B OKPY>KAIOLIEM MUpE.

OCHOBHBIE IOCTPOEHHUS C MOMONIBIO MHUPKYIS M JIMHEHKH.

Tpeyronbuuk. Beicora, MeanaHa, OGuccekTpuca, UX CBOMCTBA.
PaBHOOEIpEeHHBII 1 PABHOCTOPOHHHUN TpeyrojbHUKU. HepaBeHCTBO
TpeyroJIbHUKA.

CBolicTBa ¥ NPU3HAKU PaBHOOEJIPEHHOro TpeyroiabHuka. [Ipu-
3HAKH PaBEHCTBA TPEYTrOJIbHUKOB.

CpoiicTBa ¥ NpHU3HAKU TMapaIeAbHBIX OpsAMbBIX. CyMMa yIjioB
TpeyrojJbHUKa. BHeNIHue yribsl TpeyroJabHUKA.

IIpsimoyronbHbIil TpeyrojdpHUK. CBOWCTBO MeAWaHBbI MPSIMO-
YI'OJIBHOTO TPEYTOJbHUKA, NPOBEAEHHON K runorenyse. Ilpusnaku
paBeHCTBA MPSIMOYTOJBHBIX TPEYTOJbHUKOB. IIpsMoyronsHblil Tpe-
yroJibHUK ¢ yriom B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYIrOJIbHUKA, HEpa-
BEHCTBO O JJIMHE JIOMaHO#, TeopeMa O OOJIbIlIeM yriie U OOJIbIei
CTOpOHE TpeyrojbHUKa. [leprneHIuKyJIsip U HaKJIOHHas.

I'eomerpuueckoe mecto Touek. buccekrpuca yria u cepeIuHHBIN
NEePHEeHAUKYJIISIP K OTPE3KY KaK FT€OMETPUUECKHE MECTa TOUEK.

OKpY>KHOCTB U KPYT, XOpJ1a U JUaMeTp, UX cBolicTBa. BzaumHoe
pacnoJioKeHue OKpy >KHOCTU U npsimol. KacarensHas 1 cexymias K
OKpYy>KHOCTH. OKpPY>XHOCTb, BIIMCAHHAas B yroJl. Bnucannas u ornu-
CaHHasl OKPY>KHOCTH TPEyTOJIbHUKA.

8 knacc

YetpipéxyroapHuku. [lapamnenorpamMmm, €ero nmpu3Haku U CBOM -
crBa. HacTHbIE Cllydan HapauieIorpaMMoOB (IPSAMOYTOJBHUK, POMO,
KBagpaT), UX NPU3HAKHA U CBOWCTBa. Tparenus, paBHOOOKas Tpa-
neuusi, €€ cBoicTBa M npusHaku. [IpssmoyrosgpHas Tpaneuus.

Meron yaBoenuss meauansl. LlenTpanbHas cummetrpusi. Teopema

®daneca 1 TeopemMa 0 MPOMOPIHUOHATBHBIX OTPE3Kax.

Cpennue TMHUN TPEyrojdbHUKA U Tpanenuu. LleHTp Macc Tpeyroisb-
HUKA.

ITomoOue TpeyronbHUKOB, KodduireHT noxodus. [Ipuznaku no-
no6ust TpeyroiabHUKOB. [IpnMenenne momo6ust Mpy pemieHun Tpak-
THUYECKUX 3a7ad.
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CaoiicTBa miomaneii reomMerpudeckux puryp. @opmynsl Juist
IJIOIIA T TPEYTOJIbHUKA, IMapajiejiorpaMMa, poMOa U Tparenuu.
OTHOIIEHHUE IO TTOT0OOHBIX QHUTYD.

Brraucnenue miomaneil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha
KJIETYaTOU Oymare.

Teopema ITudaropa. [lpumenenue Teopemnl [Tudaropa npu pe-
IIEHUH MPAaKTUYECKUX 3ajiad.

CuHycC, KOCHUHYC, TAaHT'€HC OCTPOTO yrjla MPsIMOYTOJILHOTO TpEYy-
rojibHuKa. OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO. TpUroHome-
Tpuueckue Gyukuuu yriaos B 30°, 45° u 60°.

Brincanubie 1 eHTpaJIbHBIE YTIIbI, YTOJ MEX/Iy KacaTeJIbHON U
XOpAOU. YTIBI MEXKIY XOpJlaMH M CEKYyIIMMU. BricaHHbIe U Onu -
CaHHBIE YETBHIPEXYTOJBHUKH. B3amMHOE pacriojioKeHHue JIBYyX
okpyxHocTel. Kacanue okpyxHocTei. OOIue KacaTelIbHBIC K IBYM
OKPY>KHOCTSIM.

9 knacc

Cunyc, Kocunyc, Tanrerac yriaos ot 0 go 180°. OcHoBHOE TpUTrO-
HOMETPHUYECKOE TOXKAECTBO. POPMYJIBI MPHUBEICHUS.

Pemenue tpeyrojibHUKOB. TeopeMa KOCUHYCOB U T€OpEMa CHUHY -
coB. Pemienne mpakTHYECKMX 3a7ad C HCIIOJIb30BAHHUEM TEOPEMBI
KOCHHYCOB U TE€OPEMBI CUHYCOB.

ITpeobpazoBanue nomodusi. [1o100Me COOTBETCTBEHHBIX JJIEMEH -
TOB.

Teopema 0 NpOU3BEIEHNN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEJIE -
HUU OTPE3KOB CEKYIHUX, TEOpEMa O KBaJpaTe KacaTeJbHOM.

Bekrop, minHa (MOAyiib) BEKTOpaA, COHAIIPABIEHHBIE BEKTOPHI,
MIPOTHUBOMOJIOKHO HAIIPABIIEHHBIE BEKTOPbI, KOJJIMHEAPHOCTh BEK-
TOPOB, PABEHCTBO BEKTOPOB, ONIEpalluu HaJl BeKTopamu. Pasznoxke-
HHUE BEKTOpa MO JIBYM HEKOJUIMHEapHbIM BekTopaM. KoopauHaTsl
BekTopa. CKaIsIpHOE IIPOU3BECHUE BEKTOPOB, IIPUMEHEHHUE s
HAaXOXXJICHUS JJIMH U yTJIOB.

JlekapTOBbl KOOpAUHATHI Ha IJIOCKOCTH. Y paBHEHUS NPSIMOUN U
OKPY’KHOCTH B KOOpJMHATaX, IEPECEUECHNE OKPY’KHOCTEH U Mpsi-
MBIX. MeTOoZ1 KOOpAWHAT M €r0 MPUMEHEHHUE.

IlpaBusibHBIE MHOTOYTrOJIbHUKH. [[inHa OKpy»XHOCTHU. ['pagycHas
W paguaHHas Mepa yrja, BBIYHUCIECHHE JUTMH OyT OKPY>XHOCTEH.
ITnomane kpyra, cekropa, CerMEeHTA.

JBWM>KEHUsSI TIJIOCKOCTH ¢ BHYTPEHHHE CHMMETPUH (QUTYDP
(pmemenTapubie npencrtaBneHus). [lapamnensHbIil meperoc. Iloso-
porT.
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NNAHUPYEMBIE NMPEAMETHbIE PE3Y/IbTATbl OCBOEHMSA PABOYEW
MPOrPAMMbI KYPCA (MO rOAAM OBYYEHUA)

OcBoenune yuebHOTO Kypca «I'eoMeTpus» Ha YPOBHE OCHOBHOTO
obmrero obpa3oBaHUS HOJDKHO OOCCIICUYHBATH JOCTHIXKCHHUE CICOYIO-
[IUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

7 Knacc

6 PacmozHaBaTh M3y4YeHHBIC T'€OMETPHYCCKUE (DUTYPBI, ONPEACIISATH
WX B3aMMHOE PaCIOJIOKEHUE, U300pakaTh reoMeTpudecKkue Qu-
Typbl; BBIINOJHSATh YEPTEXKU MO YCIOBHUIO 3anauu. M3mepsaTh au-
HEeWHbIe U YTJIOBBbIE BEeJIMYUHBI. Pemath 3ajauu Ha BBIYUCICHHUE
JJINH OTPE3KOB M BEJIMYUH YTJIOB.

6 lemaTh rpyOyr0 OIICHKY JIMHECHHBIX M YIJIOBBIX BEJIMYHUH IPEIME-
TOB B pEaJIbHOW >KU3HU, Pa3MEpPOB MHPHUPOJHBIX O00BEKTOB. Pa3-
J4YaThb pa3Mepbl OTUX O6'I)CKTOB 10 l'IOpS[}IKy BCIINYUHBI.

6 CTpOUTHh YEPTEKU K T€OMETPUUYECKUM 3aJ1adyaM.

6 HOJTI)3OBaTI)C$[ l'IpI/I3HaKaMI/I paBeHCTBa TprFOJ’[bHI/IKOB, HUCIIOJIb -
30BaTh IMPHU3HAKW U CBOWCTBAa PaBHOOCAPEHHBIX TPEYTOJHLHUKOB
pU pEUICHUM 3a7ad.

6 IIpoBOAUTH JTOTHUECKHE PACCYXKACHUS C UCHOJB30BAHUEM T'eoMe-
TPUYIECKUX TEOPEM.

6 Ilomp30BaThbCsd TPU3HAKAMU PaBEHCTBA NPSIMOYTOJBHBIX TpEy-
TOJIBHUKOB, CBOMCTBOM MEJHaHbl, NPOBEAEHHOW K THUIIOTCHY3€
PSIMOYTOJILHOTO TPEYTOJBbHUKA, B PEIICHUU T€OMETPUUECKUX 3a-
aag.

6 OnpenensaTs NMapajuIeILHOCTDh NPSIMBIX C MOMOIIBIO YTJIOB, KOTO-
prie obOpa3yer ¢ HHUMH cekymias. OnpenensaTh IapaielbHOCTh
OPSMBIX C TOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OTHOU mps -
MOU 10 TOYEK APYroid mpsiMOu.

6 Pemars 3azjagn Ha KJIeT4aToi Oymare.

6 IIpoBOIUTH BBIYUCICHUS W HAXOJIUTHh YHUCIOBBICE W OyKBCHHBIC
3HAUYCHUs YTJIOB B T€OMETPHUYECKUX 3aJadax C HCIIOJIb30BaHUEM
CYMMBI yTJIOB TPEYTOJILHUKOB W MHOTOYTOJIBHUKOB, CBOWCTB
YTJI0B, OOpa3oBaHHBIX IIPU NEPECCUCHUM MNBYX IMMapalIeIbHBIX
OPSMBIX CeKyIlei. PerraTs mpakTudeckue 3a4aqy Ha HaX 0K e - HUe
YTJIOB.

6 BrmazmeTr MOHATHEM T€OMETPHUIECKOTO MEeCcTa TOYeK. Y MEeTh Ompe-
JICTSITh OMCCEKTPUCY yIrila U CEPeOUHHBIN TEPUESHIUKYIISIP K OT-
PEe3Ky KaK T€OMETPHYECKHE MECTa TOUECK.

6 ®OpMYIHMPOBATH OMPEIACICHUS OKPYXHOCTA W KPyra, XOpIbl U
JAuaMeTpa OKPYKHOCTH, MOJIb30BaTbCsi UX CBOWCTBaMHU. Y METhb
OPUMEHSTh 3TU CBOMCTBA IPU pPEeLICHUHU 3a7ay.
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6 BimazeTs moHsITHEM ONUCAaHHOW OKOJIO TPEYTOJbHHUKA OKPY>KHO-
CTH, yMETh HaxoauTh e€ 1eHTp. [lomp3oBaThcs pakramu o TOM,
9TO OMCCEKTPUCHI YTJIOB TPEYTOJIbHUKA IIEPECECKaIOTCsI B OJHOU
TOYKE, U O TOM, YTO CE€pPEeANHHBIE EePIECHANKYJIISIPBI K CTOPOHAM
TPEyroJbHHKA MEPECEKAIOTCSI B OJTHOUW TOYKE.

6 BiraneTs NOHSITHEM KacaTelbHOW K OKPY>XHOCTH, OJIb30BaThCS
TEOpPEeMOil 0 NepIeHAUKYIAPHOCTH KacaTeJIbHOH U pajuyca, Ipo-
BEJIEHHOTI'O K TOYKE KaCaHMsI.

6 ITonmp3oBaTbCs MPOCTEUIIMMH T€OMETPHYSCKUMU HEpPaBEHCTBA-
MH, TTOHUMAaTh UX MPAKTUYCSCKUNA CMBICI.

6 [IpoBOIUTH OCHOBHBIE T€OMETPHUYECKHE TTOCTPOCHHUS C TTOMOIIBIO
IUPKYJIIST U JINHEHKH.

8 knacc

6 PacmodHaBaTh OCHOBHBIC BHUAbI '—IeTI)IpéXyT‘OJ'[I)HI/IKOB, X 3JICMCH-
ThI, ITOJIB30BaThCsA HUX cBoOMCcTBaAMU npu pCiIi€HUuM reoMeTpuruycC -
CKHUX 3ajad.

6 HpI/IMeHﬂTB CBOICTBa TOYKU nepeceucHust MearaH TpEyrojJbHHUKa
(neuTpa Macc) B perieHuu 3ajad.

6 BrnangeTrs NMoHsITHEM CpeJHEH JIMHUM TPEYroJbHUKA U TpAICLUH,
NPUMEHSITh UX CBOWCTBA INPHU PEIICHUH I'€OMETPUYECKHUX 3ajad.
ITonb3oBarecs Teopemoit Pasneca U TEOPEMONW O NPONOPLUOHAIb -
HBIX OTPE3KaxX, IPUMEHSTh UX JUIsl PELICHUs NPAKTUUECKUX 3aiad.

6 [IprMeHsATh NPU3HAKU OO0 TPEYTrOJIbHUKOB B PEIISHHHU T'€O-
METPUUYECKUX 3ajad.

6 ITonp3oBaThbest Teopemoii [ludaropa misi pemnieHus reoMmeTpuye-
CKHUX U NpaKTHU4YeCKux 3anad. CTpOUTh MaTEMaTHUYECKYIO MOJIC/b
B MPAKTUYECKUX 3aJlayax, CAMOCTOSATENILHO JIeJ1aTh YepTEX U Ha-
XOIUTh COOTBETCTBYIOIIHNE JUIUHBI.

6 BiangeTs MOHATHUSIMU CHHYCA, KOCHHYCAa M TAHI'€HCA OCTPOro yria
MPSIMOYTOJIBHOTO TPEYyTOoJIbHUKA. [10Ib30BaThCSl 3TUMH TTOHSITHUS -
MU JUISI pEIICHUS NMPAKTUYECKUX 3a7ad.

6 BerauciasaTes (pa3auyHBIMA CIOCO0aMM) IIIOMIaAb TPEYTOJIFHUKA U
IJIOMIAW MHOTOYTOJBHBIX (PUTYp (TOIB3YsICh, TAEe HEOOXOIUMO,
KabKyJsiTopom). [IpuMeHsITh TOJIydeHHBIE YMEHUSI B MpaKTHUe-
CKHX 3a7a9ax.

6 BraneTs MOHATHSIMHA BOHCAHHOTO M LIEHTPAJIBHOTO YIJIA, UCIIOMIb-
30BaTh TEOPEMBI O BIIMCAHHBIX yTilaX, yIJIax MEXIy Xopaamu (ce-
KyIIMMHW) U yIJie MEeXJy KacaTelIbHOW W XOpJOH IpH pElIeHUU
TeOMETPHUYECKUX 3aaad.

6 BiianeTp MOHSITHEM ONMHMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSITH
CBOWCTBA OINMCAHHOI'O YETHIPEXYTOJIFHUKA IIPH PEIICHUH 3ajad.

MATEMATUKA. 5—9 Kknacchl 75



6 HpI/IMeHﬂTI) IIOJIYHYCHHBIC 3HAaHUA Ha MNPAKTUKEC — CTPOUTH MaTe-
MaTH4YCCKHEC MOACIHN JId 3aJad peaJ'II)HOf/'I JKHU3HU U NPOBOAUTH
COOTBCTCTBYIOIIHUEC BBIYUCICHUA C IPUMCHCHUCM HOI[O6I/I$I u TpUu-
TOHOMECTpUHN (HOJ'II)3yﬁCI), rac HCO6XOI[I/IMO, KaJ'II)KyJ'ISITOpOM).

9 knacc

6 3HaTh TPUTOHOMETpPUUYECKHE (PYHKIHMU OCTPBIX YTIJIOB, HAXOJIUTh
C WX MHOMOIIBIO pPa3jIUYHBIE BJIEMEHTHl IPSIMOYTOJIBHOTO TpEy-
roJIbHUKa («pElIeHUEe MPSIMOYTOJIBHBIX TPEeyTroJbHUKOB»). Haxo-
JUTH (C MOMONIBIO KaJIBKYJISITOpA) JJIUHBI U YTIIBI JJIsl HETAOIn -
HBIX 3HAYCHUM.

6 ITonb3oBaThest opMyamMu NMPUBEACHUSI U OCHOBHBIM TPHIOHO-
METPUYECKHUM TOXKJAECTBOM JJIsI HAXO0XKJICHUSI COOTHOIICHUHN MEX-
Iy TPUTOHOMETPUYECKUMH BEJIUYNHAMU.

6 Mcrnionp30BaTh TEOPEMbl CHHYCOB U KOCHHYCOB JUISI HaXOXJICHHUS
pa3vUYHBIX 3JIEMEHTOB TPEYroJIbHUKA («pelIeHne TpeyroiabHU-
KOB»), IIPUMEHSTh WX IMPU PEHICHUU I'eOMETPUUYECKUX 3ajiad.

6 BiameThr MOHATHAMH TpeoOpa3zoBaHUs MOOOMS, COOTBETCTBCH-
HBIX 3JIEMEHTOB MoAoOHBIX (uryp. Ilomp3oBaThcs CBOMCTBaMHU
II000HS MPOU3BOJIBHBIX (PUTYp, YMETh BBIUUCIATH IJIMHBI M Ha-
XOIUTH YTJIBl y ToHoOHBIX (uryp. Ilpumensats cBoiicTBa nmonooOus
B IPAKTHYECKHX 3aJladyax. Y MeTh IPUBOAUTH IPUMEPHI ITO0OHBIX
(uryp B okpykaroiiemM Mupe.

6 Ilonp3oBaThbCcsl TeopeMaMH O IIPOU3BEIEHUH OTPE3KOB XOpJ, O
MIPOU3BE/ICHNN OTPE3KOB CEKYIIHMX, O KBaJpaTe KacaTeJIbHOM.

6 ITonb30BaThCsl BEKTOpaMH, IIOHUMAaTh UX T'€OMETPHUYECKUU U du-
3UYECKUN CMBICH, IPUMEHSITh UX B PELUICHUHU T'€OMETPUUECKUX U
dusmueckux 3agad. [IpUMeHSTH CKaIsApHOE MPOU3BEICHHE BEK-
TOPOB JUJIsl HAXOXKJICHUS JJIUH U YIJIOB.

6 ITotp30BaThCsI METOZIOM KOOPJAMHAT HA IUNIOCKOCTH, MPUMEHSTHETO
B PEIICHUH I'€OMETPUUECKUX M MPAKTHYECKUX 3a]ad.

6 Bnagerer MOHATUAMU NPaBUIBLHOTO MHOTOYTOJBHUKA, UTHHBI
OKPY’KHOCTH, JUIMHBI TYyTH OKPYXHOCTH U PAJUAaHHOW MEpHI yria,
YMEThH BBIUHMCIATE INIOMIAAb KpyTa 1 ero yacted. [IpumeHsaTs mo-
JIydeHHBIC YMEHHUS B NPAKTHUYECKUX 3a7adax.

6 Haxomuts ocum (Mam UEHTPHI) CUMMETPUH (PUTYp, MPUMEHSTH
JIBMDKEHUSI TUIOCKOCTH B MPOCTEHIINX CITydasiX.

6 IIpuMeHsITh MOSIyYeHHbIE 3HAHUS Ha NMPAKTUKE — CTPOUTH MaTe-
MaTHYECKHE MOJENH IS 3aJad peadbHOW >XW3HW W IPOBOJHUTH
COOTBETCTBYIOIIME BBIUYUCICHUS C IPUMEHEHUEM MOJ00US U TPH-
TOHOMETpHYECKNX (GYHKIHUN (ITOJIB3YSCh, TA€ HEOOXOIMMO, Kajb-
KYJISITOPOM).
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TEMATMYECKOE NNAHWUPOBAHME YYEBHOIO KYPCA
(MO rOAAM OBYYEHMA)

7 knacc (He MeHee 68 )

HasBanue
pa3zaena (TeMbi)
Kypca (4ucjI0 4acoB)

OcHOBHOE coaepiKaHue

OCHOBHBIE BUJbI
JAeATe/IbHOCTH 06y4alomuxcs

IIpocTeiimue
reoMeTpuyecKue
duryps1

U MX CBOMCTBa.
H3mepeHue
reoMeTpuYecKux
BeJIUYMH

(14 4)

IIpocreiimme reomerpudeckue 00b-
eKTBI: TOYKH, MpsMBbIC, JIy9YHd |
YIJIbI, MHOTOYTOJIBHHUK, JIOMaHas.
CMeXHbIC U BEPTHUKAIbHBIC YIJIbL.
Pabora ¢ npocTedimmu yepTekaMH.
N3mMmepeHue JIMHENHBIX U YIJIOBBIX
BEJIMYWH, BBIYMCIICHHUE OTPE3KOB MU
YIJIOB.

Tlepumerp u momans ¢uryp, co-
CTaBJICHHBIX U3 IIPSIMOYT'OJIBHUKOB

POopMySIMPOBATh OCHOBHBEIE TOHSTHS U OIpeJesie-
HUSI.

Pacno3sHaBaTh U3y4eHHbIC TeOMETpHUUECcKUe Qury-
pbl, ONpefesiaTh HX B3aUMHOE pPAaCIOJIOKEHUE,
BBINOJIHATB 4epTEXK 110 YCIOBUIO 3aJa4H.
IIpoBOAUTH NpoCTEHILINE NOCTPOCHUS C IOMOILBIO
LUPKYJST U JIMHEUKU.

H3MepATh NUHEHHbIE U YIJIOBbIE BEJIMYUHBI I'€O-
METPHUYECKUX U MPAKTUYECKUX OOBEKTOB.
OnpeaesaATh «Ha IJa3» pa3Mepbl peajibHbIX 00b-
€KTOB, IPOBOAUTH IpyOyIO OLIEHKY UX Pa3MEpOB.
PeruaTsp 3a/1auu Ha BBIYUCIICHUE JJIMH OTPE3KOB U
BEJIMYUH YTJIOB.

PemaTsk 3a/1aun Ha B3aMMHOE PACIIOJIOXXEHHE Teo-
MeTpUYecKuX puryp.

IIpoBOAUTH KIACCH(QUKALNIO YIJIOB, BBIYHUCJIATH
JIMHEHHBIC M YTJIOBBIC BEJIMYMHBI, IPOBOAUTDb He-
00XO/MMBIC JTIOKA3aTEJIbHBIC PACCYKICHHUS.
3HAKOMUTBCA C MICTOPUEM Pa3BUTHS TCOMETPHUH




8.

ewwedlodu Behogeq

IIpodoaixceHue

HasBanue
pa3jgeina (TeMbl)
Kypca (Y4uc/I0 4acoB)

OcHOBHOE coAaepKaHUe

OCHOBHBIE BU/bI
AeATeJTbHOCTH 00y4aloIMXCs

TpeyrojibHUKH
(22 4)

TTonsiTne O paBHBIX TPEYTOJBHHUKAX
W TIEPBUYHBIE TIPEJACTABIICHUS O PaB-
HBIX (KOHTPY?HTHBIX) (purypax. Tpu
IpU3HaKa paBEHCTBA TPEYTOJBHU-
KOB.

IIpu3Haku paBeHCTBa MPSIMOYTOJIb-
HBIX TPeyroJibHUKOB. CBOHCTBO Me-
JIUAHBI TIPSIMOYTOJILHOTO TPEYTrOJib-
HUKA.

PaBHOOEApeHHBIE 1 PaBHOCTOPOH-
HHME TpPEYTOJNbHUKHU. I[IpusHaku u
CBOMCTBa pPaBHOOENPEHHOrO TpEy-
TFOJIbHUKA.

ITpoTuB Oouiblieil CTOPOHBI TpEy-
TFOJIbHUKA JIEXKUT OOJIBIIMI yIoJIL.
IIpocTreiinne HepaBeHCTBA B reoMe-
Tpun. HepaBeHCTBO TpeyroiabHHUKA.
HepaBencTBo nomaHOM.
IIpsiMOyTONIBHBIN TPEYTOIBHUK C
yriom B 30°.

TlepBble MOHATHS O JIOKa3aTEIb-
CTBax B I'€OMETPHHU

Pacno3HaBaThb napbl paBHBIX TPEYIOJIBHHUKOB Ha
TOTOBBIX "UE€PTEI)KaAX (C YKazaHUuEeM HpI/IBHaKOB).
BBIBOAUTB CleACTBUS (PAaBEHCTB COOTBETCTBYIO-
X 3J'IeMeHTOB) U3 paBCHCTB TPCYTI'OJIbHHUKOB.
PopmMysIMpOBaTh OIpECICHNUS: OCTPOYTOJIBHOTO,
TYNOYTOJIBHOT'O, IPSIMOYTIOJIBHOT'O, PaBHOOEIpEH-
HOI'0, PaBHOCTOPOHHETO TPEYrOJILHUKOB; OHCCEK-
TPUCHI, BBICOTHI, ME€AHAHbl TPCYIOJbHHKA, CEpEC-
JUHHOI'O IEPHEHIMKYJIApa OTpe3Ka; IepuMerpa
TPEYroJbHHUKA.

PopMySIMPOBAaTh CBOWCTBAa W TNPHU3HAKH PaBHOOE-
JIPEHHOT'O TPEYTrOJIbHHKA.

CTpOMTB uepTe)XH, pelaTh 3a4a4H C IOMOIIBIO Ha-
XOKAEHHUSI PaBHBIX TPEYIOJbLHUKOB.

IIpuMeHATHb NIPU3HAKU PABEHCTBA NPSMOYTOJIbHBIX
TPEYIOJIBHUKOB B 3a1avax.

Hcnosib3oBaTh 1 poBbie pecypesl AJIA UCCAeR0-
BaHUA CBOWCTB U3y4yaeMbIx (QUTyp.

3HAaKOMUTBCA C MICTOPUEM Pa3BUTHUS I'COMETPUH

IlapasienbHbie
npsimMble, cymMa
yIJIOB TPeyroJibHUKa
(14 q)

ITapannenbHble npsiMble, UX CBOM-
ctBa, llareni mocrynar EBkiuna.
Haxkpect nexammue, COOTBETCTBEH-
HBIC ¥ OJHOCTOPOHHHUE YTIIBI (00Opa-

PopMyIMPOBaTh NOHATHE NapaJuUIeIbHBIX Mps-
MBIX, HAXOAUTb MPAKTUIECKUE MPHUMEPHI.
HN3yuyaThb cBOiicTBa yIriioB, OOpa30BaHHBIX MPH IIe-
pecedeHnH mapajuIeIbHBIX MPAMBIX CEKYIICH.
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30BaHHBIC IIPU IIEPECEUYCHUU Mapa-
JICJIBHBIX MPSIMBIX CEKyIIeh).
IIpu3Hak napajuieIbHOCTH IIPSIMBIX
4yepes3 PaBEHCTBO PACCTOSHUN OT TO-
4YeK OJHOI IpsIMOH 10 BTOPOH IIpsi-
MOH.

CyMMa yIJjIOB TPEYroJIbHUKA U MHO-
royrojbHHUKa.

BHeninue yrisl TpeyrojsHHuKa

IIpoBoaAUTE [JOKa3aTe/JbCTBA IApajuIeIBHOCTH
JIByX HpPSAMBIX C IOMOIIBIO YIVIOB, 0Opa30BaHHBIX
IIpU NIE€PECEUEHUN ITUX MPAMBIX TPETbEH MNPSMOI.
BBIYMCIATBL CYMMY YIJIOB TPEYT'OJIbHUKA U MHOTO-
YTOJIbHUKA.

HaxouTh 4KciIOBbIe U OyKBEHHBIC 3HAYCHUAYTIJIOB
B T€OMETPHUYECKHMX 3aJadax C HCHOJIb30BaHU- €M
TEOpPEM O CyMME YTJIOB TPEYroJIbHUKa M MHOTO-
YTOJIbHUKA.

3HaKOMUTBCA C MICTOPUEM Pa3BUTUS T€OMETPUU

OKpyXKHOCTB

U KpYT.
l'eomeTpHuyeckue
NMOCTPOEHUs

(14 4)

OKpYy»HOCTb, XOP/Ibl U JTUAMETPBI,
ux cpoiictBa. KacarenpHas kK OKpyx-
HocTHU. OKpPY>KHOCTb, BIIHCAaHHAsI B
yroit. [Tousitue o 'MT, npumenenue
B 3a7auax. buccekTpuca u cepenuH-
HBI MEepHNEeHJANKYJISIp KaK TIeome-
TPUYECKHE MECTA TOUEK.
OKpy>XHOCTb, ONHCAHHAasl OKOJIO
TpeyrojbHUKa. Bniucannas B Tpey-
TOJIBHUK OKPY>XHOCTb.
IIpocTreiimue 3a1aun Ha TOCTPOCHHUE

dopMy/IMpOBaTH ONpeAe/IeHUsI: OKPYKHOCTH, XOp-
J1bl, AUMAMeTpa M KacaTeJbHOM K OKpykHocTH. W3-
y4yaTh UX CBOICTBA, MPHU3HAKH, CTPOUTH UYEPTEXKU.
HccnepoBaTh, B TOM 4uciie MCNOJIB3Ys BUPPOBLIE
pecypchl: OKPYKHOCTb, BIIMCAHHYIO B YIOJI; LIEHTP
OKPY>KHOCTH, BIIMCAHHOW B YTOJI; PaBEHCTBO OTpPE3-
KOB KacaTeJIbHBIX.

HUcnoab3oBaTth MeToa 'MT s noka3aTeiibCTBa
TEOPEM O IIePECEUCHUN OUCCEKTPUC YITIOB TPEy-
TOJIBHUKA U CEPEeJUHHBIX MEPIEHIUKYJISIPOB K CTO-
poHaM TpeyroabHuUKa ¢ nomoiasio ['MT.
OBJ1aeBaTh NOHATHUSIMM BIIMCAHHON M OITMCAHHOM
OKPYKHOCTEH TpeyTroJbHUKa, HAXOAUTh LIEHTPHI
3TUX OKPY>KHOCTEH.

PenraTe ocHOBHBEIE 3aJa4YM Ha NMOCTPOEHMeE: yIia,
PaBHOTO JAaHHOMY; CEPEAMHHOTO IEPHEeHIUKYJIIIpa
JAHHOTO OTpe3Ka; NPsIMON, MPOXOIslIed uepes
JaHHYIO TOYKY U INEPHEeHIUKYJISIPHON JaHHOW Mps-
MOM; OGMCCEKTPHUCHI JAHHOT'O YIJIa; TPEYTOJILHUKOB
O Pa3JIMIHBIM 3JIEMEHTaM.

3HAKOMUTBCA C MICTOPUEM Pa3BUTHS TCOMETPHUH




08

ewwedlodu Behogeq

IIpodoasxceHue

HasBaHue
pa3jgena (TeMbl)
Kypca (Y4ucI0 4acoB)

OcHOBHOE coAepKaHUe

OCHOBHBIE BU/JbI
AeATeJTbHOCTH 00y4aloIMXCs

IloBTOpEHME, 0606-
eHue

3HAaHUH

(44)

TToBTOpeHne m 0000IIIEHNE OCHOB-
HBIX TOHSITHH W METOIOB Kypca
7 xitacca

PemaTtsnb 3aJavYM Ha IIOBTOPECHHUEC, UIIIIFOCTPUPYIO-
e CBA3U MCEXKY pa3JIMYHbIMU HaCTsAMU Kypca

8 knacc (He MeHee 68 )

HasBanne
pa3saena (Temsl)
Kypca (4ucjI0 4acoB)

OcHOBHOeE cojaepiKaHue

OcHOBHBIE BU/bI
AeATEeJIbBHOCTU o6y‘{amumxc;1

YeTbIpEXyroIbHUKHA
(12 4)

ITapasnenorpamMm, ero nNpusHaku U
cBoiicTBa. YacTHbIE cilyyau rapaji-
JIeIOrpaMmMoB  (IIPSIMOYT'OJIBHUK,
poMO, KBampar), UX HOPU3HAKU U
cBoiictBa. Tpanenus. PaBHoOokas u
OPSAMOYTOJIbHAsT TPAIICLIMH.

Y nBoenue meauansbl. LleHTpanbHas
CUMMETpPHSI

H306pakaTh M HAaXOJAHUThb Ha 4YEPTEKaX HYETHIPEX-
YTOJIbHUKM Pa3HBIX BUIOB U UX DJIEMEHTBHI.
$opMy/IMpOBaThL ONpeAe/eHHs: napaiesorpamma,
IpSIMOYTOJIbHUKA, poMOa, KBajpaTa, TpaleLunu,
paBHOOOKOI Tpaneuunu, MPSIMOYTOJIbHONW TPASIUH.
JlokasbIBaTh M MCNOJIb30BaTh NMPHU pellieHHH 3ajad
MIPU3HAKU M CBOMCTBA: MapajuiegorpaMma, MnpsMo-
YrojibHUKa, poMba, KBaJpaTa, TpalelHuu, paBHO-
OOKOIf Tpamneuuu, MpsIMOYTrOJIbHOW TparielyH.
IIpYMeHATb METO/, yABOCHHUSI MEIHaHbl TPEyroJib-
HHUKa.

Hcnosib30BaTh 11H(POBLIC peCypChl ISl UCCIIEI0-
BaHUsI CBOMCTB M3y4aeMbIX GUryp.

3HAKOMUTBCA C MICTOPUEM Pa3BUTHS TCOMETPHUH
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Teopema Paneca
U TeopeMa O Mpo-
NMOPIMOHAIBHBIX
oTpe3Kax, oJ006-
Hbl€ TPEYTroJbHUKHU
(15 4)

Teopema daneca u Teopema O Ipo-
NOPLUOHAIBHBIX OTPE3KaX.
Cpenusisi JUHHS — TPEeyTOJbHHKA.
Tpaneuwus:, e€ cpeaHss JIUHUS.
IIponnopuuoHanbHble OTPE3KH, IIO-
CTpOEHHE YeTBEPTOro IIPOMOPIHO-
HaJIbHOT'O OTpe3Ka.

CBoOMCTBa LIGHTPAa MacCc B TPEYyrojb-
HUKE.

ITonoGHuBIe  TpeyronpHHKH. Tpu
HpU3HAaKa I0JIO0HsST TPEYTrOJIBHUKOB.
IIpakTnyeckoe npuMeHEeHue

IIpoBOAUTE NOCTPOEHMS C MOMOIIBIO IUPKYISI H
JIMHEWKU C MCHojb30BaHue TeopeMbl dajeca u Te-
OpEeMEI O IIPONOPLUHOHAIBHBIX OTPe3KaX, CTPOUTH
4eTBEPTHIM NPOIOPLUOHAIBHBINA OTPE3OK.
IIpoBOAUTH AOKA3aTeJbCTBO TOTO, YTO MEIHAHBI
TpeyTroJIbHUKA MEePEeCeKaroTCsI B OJTHOM TOYKe, U Ha-
XOAMTDb CBS3b C IIEHTPOM Macc, HAXOAMTh OTHOIIE-
HHUE, B KOTOPOM MEeJIHaHbI JeJISITCSI TOUKOH UX mepe-
CEUCHHSI.

HaxoAuTh 110JI00HBIE TPEYTrOJILHUKH Ha TOTOBBIX
gepTekax ¢ yKa3aHHEeM COOTBETCTBYIOIIUX ITPH3HA-
KOB IO 00MSI.

PemiaTh 3aZa4y Ha 1MOJJOOHBIE TPEYTOJBHUKH C TIO-
MOIIbIO CAMOCTOSATENIBHOIO MOCTPOEHUsI YePTExKeNU
U HaXOXXICHUSI MOJOOHBIX TPEYTOJIbHUKOB.
IlpoBoAUTE AOKa3aTe/JIbCTBA C HCIOJIb30BAHUEM
MPU3HAKOB MOI00US.

JlokassIBaTh TPH IIPU3HAKA [10JJ00US TPEYTOJIbHHU-
KOB.

IIpyMeHATH MOJydeHHbIE 3HAHUS IIPU PELICHUU
TeOMETPHUUECKUX U MPAKTUYECKUX 3a7ad.
3HAKOMUTBCA C MICTOPUEM Pa3BUTHUS TEOMETPUH

Inomaakb.
HaxoxaeHue
JIoIaAen
TPeyroJibHUKOB

U MHOTOYTOJIbHBIX
Juryp. lnomaau
NMoA0GHBIX GUTyp
(14 q)

TTousitue 06 oOMIEl TeopuH MJIO-
Iaau.

DopMyIIBl JUTS TJIOIIAANU TPEYTOIIb-
HUKa, napajuiesorpamma. OTHoOIIe-
HHUE IUIOLIAJICH TPEYTrOJBHUKOB C
o0IUM OCHOBAaHUEM WJIU OOIIeH
BBICOTOM.

OB/1afeBaTh NEPBUYHBIMU NpPeJCTABJIEHUsAMHU 00
obmieit Teopun rwiomanu (Mepsl), GOPMyIMpPOBaATh
CBOMCTBA MJIOIIAAU, BRIICHITh MX HATJISIIAHBIA CMBIC]I.
BbIBOAUTB (OpMyIIbl IUIOMIAMN Mapajuiesiorpamma,
TPEeyroJibHUKA, Tpanenuu u3 GOpMyJIbl IITOMIAIH
OpsIMOYTOJILHUKA (KBaJipaTa).
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ewwedlodu Behogeq

IIpodoasxceHue

HasBanue
pa3jgeina (TeMbl)
Kypca (Y4uc/I0 4acoB)

OcHOBHOE coAaepKaHUe

OCHOBHBIE BU/bI
AeATeJTbHOCTH 00y4aloINXCs

Brprancienne 1oromiaiei  CIIOMKHBIX
¢uryp gepes pazbueHre Ha 4acTH U
JIOCTPOCHUE.

ITnomanu puryp Ha kieTdaToi Oy-
Mare.

ITnomann mono6HbIX Guryp. Bel-
4uCJIeHHE TIuUTolayied. 3agaud
MpaKTUYECKUM cojaep>kaHuem. Pe-
LIEHUE 3a7a4 C MOMOIIbI0 MeToJa
BCIOMOTaTe/IbHON MJIOIIaIu

BbIBOAUTH (HhOPMYIIBI IIIOMIATH BBITYKIOTO YeThIPEX -
YrOJBHHUKA Yepe3 JUaroHajld U yroj Me>KIy HUMH.
HaxoauTth mromamn Guryp, n3o0pakEHHBIX Ha
KjeT4aToll Oymare, MCIOJIb30BaTh pa3OMeHHE Ha
YacTH U TOCTPOCHHE.

Pa36upaTh HNpUMeEpbI HCIOJb30BaHUS BCIIOMOTa-
TEJIbHOW IIIOIIANH JUIS PEIISHUS IeOMETPUYSCKUX
3aja4.

HaxoauThb 1uromany mogo0HbIX GUryp.
BBIYMC/IATE IUIOMIAAN PA3JIMYHBIX MHOTOYTOJIBHBIX
¢uryp.

PemaTsp 3aa4M Ha IUIOIIAIb C IPAKTUYECKUM CO-
Jiep>)KaHueM

Teopema Ilndaropa
Y Havaj1a
TPUTOHOMETPUHU
(10 4)

Teopema ITudaropa, e€ nokasarenb-
cTBO M npuMeHenue. O6paTHas Teo-
pema Iudaropa.

OmnpezeneHre TPUroHOMETPUYSCKUX
(yHKIIMI OCTpOroO yrita, TPUroHOME-
TPUYECKHE COOTHOLICHUS B IPSIMO-
YTOJILHOM TpeyrojibHuKe. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO.
COOTHOIICHHSI MEX/y CTOPOHAMH B
NPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C
yrinamu B 45° u 45°; 30° u 60°

Jloka3bIBaTh Teopemy lludaropa, ucnosab30BaTh
eé B HNPAKTUYCCKUX BBIYHUCIICHUAX.
PopMySIMPOBATD OIpEACIICHUs] TPUTOHOMETpUUe-
CKUX (PyHKUHH OCTpOTro yria, HPOBePATh UX KOP-
PEKTHOCTD.

BBIBOAUTH TPUTOHOMETPHUUECKUE COOTHOIICHHUS B
IPSAMOYTOJIBHOM TPEYIOJIBHUKE.

HccnepoBaTh COOTHOLICHUS MEXKIYy CTOPOHAMH B
MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yriiaMu B 45° u
45°; 30° u 60°.

Hcnosb3oBaTh (HOpMyJbl MPUBEICHUS U OCHOBHOE
TPUTOHOMETPHUUCCKOC TOXIACCTBO MJIA HAXOXKIACHUA
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COOTHOIICHUH MEXKTy TPUTOHOMETPUIECKUMH (PyHK-
LUSMU Pa3JIUUHbIX OCTPBIX YTJIOB.

IIpyMMeHATh MOJIydeHHBbIC 3HAHUSI U YMEHUS IIpH
peLIeHUH IPAKTUYECKUX 3aJia4.

3HAKOMUTBCA C MICTOPHMEN pa3BUTHS T€OMETPHH

Yriibl B OKpY2KHO-
ctu. BnucanHbie

U ONHUCAHHbIE
4eThIpexyroJbHUKH.
KacaTtenbHble

K OKPY>KHOCTH.
Kacanue oKpyxHO-
crei

(13 4)

BrmmcanHble U 11eHTpaJIbHBIC YTIIBI,
YTOJI MEXy KacaTeIbHON U XOPJIOH.
VYriel MeXay XOpAaMH U CeKyIIH-
MH.

BrnmcanHble 1 onMcaHHBIC YeTHIPEX-
YTOJIBHUKH, UX TIPU3HAKH U CBOM-
ctBa. [IpuMeHeHHe »>THX CBONCTB
pU pELIESHUN IF€OMETPUUECKHX 3a-
aad.

BsanmHoe pacrnonmoskeHne — IBYyX
okpy>xHocTel. Kacanue okxpy»xHO-
crei

d>0pmynnpOBaTb OCHOBHBIC OIIPEACIICHUsI, CBA3aH-
HBIC C yIJlaMU B Kpyre (BHPlcaHHI)Iﬁ yroJj, neH-
TpaJIbHBII yTOu).

HaXOAHTb BIIMCAaHHBIC YIJIBI, OITUPAIOIIUECS Ha O/~
HY IyTY, BBIYUCJIATH YTJIBI C [IOMOIIBIO TEOPEMBI O
BIIMCAaHHBIX YyIJlaX, TEOPEMblI O BIIMCAHHOM 4YE€TbI-
PEXYTroJIbHUKE, TEOPEMBI O IIEHTPAJILHOM YyTJIE.
HcciaepoBaTrh, B TOM YHUCIIE C IIOMOUIbIO IIUPPOBBIX
pecypcoB, BIHCAaHHBIC M OIHMCAHHbBIC YETBHIPEX-
YIOJIBHUKH, BBIBOJHUTB UX CBOWCTBA U NPHU3HAKU.
Hcnosib30BaTh 3TU CBOWCTBA U NPU3HAKU MIPU pe-
LIECHUU 3a/1a4

IloBTOpEHME, 0606-
IeHue

3HAHMUM

(44)

IToBTOpEeHNE OCHOBHBIX IOHSATHI U
METOHOB KypcoB 7 u 8 Kjaccos,
000011eHe 3HAaHUN

PemaTpb 3aa4M Ha MOBTOPEHUE, WILTIOCTPUPYIO-
IIIHUE CBA3HU MEXAY Pa3/IMYHBIMHU YacTsIMH Kypca
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9 knacc (He MeHee 68 Y)

HasBanue
pa3jena (TeMbl)
Kypca (Y4uc/I0 4acoB)

OcHOBHOE coAaepKaHUe

OCHOBHBIE BU/bI
AeATeJTbHOCTH 00y4aloIMXCs

Tpuronomerpus.
TeopeMbl KOCHHY-
COB U CHHYCOB.
Pemienue TpeyroJib-
HUKOB

(16 4)

OrnpeneneHne TPUTOHOMETPUISCKIX
¢dyskumii yrimos or 0° mo 180°.
KocuHyc 1 CHHYC IPSIMOTO U TYIIOTO
yria. Teopema xocunycos. (O06006-
mEHHAas) TeopeMa CHHYCOB (C paau-
YCOM OIUCaHHOM OKpy»xHOcTH). Ha-
XOKJICHHE IJINH CTOPOH U BEJIMYHUH
YIJIOB TPEyIroJbHUKOB.

Dopmyna IUIOMIAAU TPEYyTroJdbHUKA
yepes JIBE€ CTOPOHBI M YIol MExXIy
HuMH. PopMyJia IUIOIIAAU YEThI-
PEXYTOJIbHUKA Yepe3 €ro IuaroHaau
U YyToJI MEXy HUMHU.
IIpakTHyeckoe IpUMEHEHUE [OKa-
3aHHBIX TEOPEM

dopmy/IMpoBaTh ompejeeHHs TPUTOHOMETpUYe-
CKUX (DYHKIIUI TYNBIX U IPSIMBIX YTIJIOB.
BBIBOAMTEL TeOpeMy KOCHHYCOB M TEOPEMY CHHYCOB
(c paguycoM ONMCAaHHOM OKPY’KHOCTH).

PemaThb TpeyroinbHUKH.

PemraThb npakTUyecKue 3a7a4M, CBOJSIIIUECS K Ha-
XO0KAEHUIO PA3JINYHBIX DJIEMEHTOB TPEYTrOJIbHUKA

IIpeoGpa3oBaHue
noao6usi. Merpuue-
CKHe COOTHOIUEHM
B OKPY>KHOCTH

(10 4)

TTonsitne o mpeobGpa3oBaHUM IOMO-
Owust.

CoOOTBETCTBEHHBIC 2JIIEMEHTHI 110,100~
HBIX puUryp.

Teopema 0 MPOU3BEAECHUU OTPE3KOB
XOpJl, TeOpemMa O MPOU3BEIACHUHU OT-
PE3KOB CEeKyIInX, TeopemMa O KBa-
apare kacarenbHou. Ilpumenenue B
pelIeHn TeOMEeTPHUIECKUX 3a1ad

OcBaMBaTh MOHATHUE IMpeoOpa3oBaHUsi MOAOOHS.
HccienoBaTh OTHOILICHUE JIMHEHHBIX 3JI€MEHTOB
¢uryp npu npeodpazoBanuu nomodbus. Haxoaursb
MpUMEpPbI MOA00UsI B OKpY KaloIIel AeHCTBUTEIb-
HOCTH.

BBIBOAUTBb METPUUECKHUE COOTHOIICHUS MEXY OT-
PE3KaMU XOpHd, CCKYIINX U KaCcaTCJIbHBIX C UCIIOJIb-
30BaHUEM BITMCAHHBIX YTJIOB W IOJOOHBIX TpEy-
TOJIBHHUKOB.
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Pewmratsh reoOMETPUYICCKUEC 3a/ladi U 3aJadu U3 pe-
aJIbHOMW J>XKW3HU C HCITIOJIb30BaAaHUEM HOIIO6HI)IX Tpe-
YTOJIbHUKOB

BeKTOphI
(12 v)

OmnpezeneHne BEKTOPOB, CIOXKEHUE
U Pa3sHOCTb BEKTOPOB, YMHOXEHHUE
BEKTOpA Ha YHCIIO.

DusndecKkuii U TIeOMEeTPUYECKU
CMBIC]T BEKTOPOB.

Paznoxenue BekTOpa o IBYM He-
KOJUIMHEapHbIM BekTopaM. Koopau-
HaThbl BEKTOpa.

CkamsipHOE TIPOM3BEJEHHE BEKTO-
POB, €ro NpUMEHEHHE AJIs1 HaXO0XKAe-
HUS JUIMH U YTJIOB.

Pemenne 3agau ¢ moMomip0 BEKTO-
pOB.

IIpruMeHeHne BEKTOPOB IJIs pelle-
HUsI 3aj1ad KHHEMATUKU U MEXaHHU-
KM

Hcnoib30BaTh BEKTOPHI KaK HAIPaBICHHBIE OTpPE3-
KU, MCCJIeA0BATh TeOMETPUUISCKUN (TIepeMeIIeHHe)
" ¢u3uyecKknii (CHila) CMBICIBI BEKTOPOB.

3HaTh onpeAesieHUsI CYMMBI 1 Pa3HOCTH BEKTOPOB,
YMHO>XEHHST BEKTOpa Ha YHCJIO, UCCAeA0BaTh I'eo-
METPHUYECKHIl U (PU3UUECKUN CMBICIIBI 3TUX Ollepa-
AN,

PemiaThb reoMmeTpruyecKHe 3a/1a4u C UCIIOJIb30BaHU-
€M BEKTOPOB.

Pack/iagbIBaTh BEKTOpP IO JBYM HEKOJIMHEAPHBIM
BEKTOpaM.

Hcnio1b30BaTh CKalsSIpHOE MPOU3BEINEHUE BEKTO-
POB, BBIBOJAUTH €r0 OCHOBHBIE CBOMCTBA.
BBIYHMC/IATE CyMMYy, Pa3HOCTb U CKaJISIPHOE IIPOU3-
B€JE€HHE BEKTOPOB B KOOpAUHATAaX.

IIpUMeHATH cKalsipHOE MPOU3BEAEHUE Il HAX0XK-
J€HUs] UIMH U YIJIOB

JeKapToOBbI KOOPJAM-
HaThl Ha IJIOCKOCTH
(94)

JlexkapToBbl KOOpAUHATHI TOUEK Ha
TIJIOCKOCTH.

VpaBHeHHE TIPAMON. YTII0BO# KO3d-
¢umMeHT, TaHreHC yrja HakJIOHA,
napajuieJIbHbIE M NepPIeHIUKYJIIsIp-
HBIE MPsSIMBIE.

YpaBHeHue okpyxkHoctu. Haxoxne-
HHE KOOPJAUHAT TOYEK MTePECECUCHUS
OKPY>KHOCTH U HPSIMOM.

OcBauBaThb NNOHATHE NIPSIMOYTOJIBHOU CUCTEMBI KO-
OpAHHAT, NC€KAPTOBBIX KOOPpAWHAT TOYKH.
BbIBOAUTb ypaBHEHUE NPSIMON M OKPYKHOCTH. BbI-
AeJISATh MOJIHbIM KBagpaT JJIsl HAXO0KAECHUSI LIEHTpa
U pagnyca OKpPY>XKHOCTH NO €€ ypaBHEHUIO.
PemuaTh 3aja4M Ha HAXOXK/JICHUE TOYCK Iepeceye-
HUSI NIPSIMBIX U OKPY>XHOCTEH C MOMOIIBIO METOoAa
KOOpAHUHAT.
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IIpodoasxceHue

HasBanue
pa3jgeina (TeMbl)
Kypca (Y4uc/I0 4acoB)

OcHOBHOE coAaepKaHUe

OCHOBHBIE BU/bI
AeATeJTbHOCTH 00y4aloINXCs

MeTO,Z[ KOOpJAWHAT IIpU PCIICHUHU
TFCOMETPHUYCCKHUX 3aJa4v.
Hcmonp3oBanue METOoda KoopauHar
B MMPaKTHYCCKUX 3ajJavdax

Hcnosb30BaTh CBOICTBa yrioBoro kos(dduimenta
MpsIMOM TIpM pelIeHWH 3ajad, Il OIpeaeieHUS
PACIIOJIOKEHUS NPSIMOH.

IIpyMeHATh KOOPAWHATHI IPHU PEIICHUN T'€OMETpPH-
YEeCKHUX W IPAKTUYSCKHUX 3aJ1a4, JUIST TTOCTPOSHUSI
MaTeMaTUYEeCKUX MOJeJIel pealbHbIX 3a1a4 («Me-
TOJT KOOPJIMHAT).

IMonb30BaTBLCA I IOCTPOSHUSI U HCCIEIOBaHUN
HU(PPOBBIMU PECYpPCaMHU.

3HAaKOMUTBCA C MICTOPUEM Pa3BUTHUS TCOMETPUH

IIpaBU/IbHBIE
MHOTOYTOJIbHUKH.
J/IMHA OKPY>KHOCTH
U IJIOIAaAbL Kpyra.
BbruMcieHue mno-
majen

(84)

TIpaBunbHbBIC MHOI'OYTOJIbHUKH,
BBIUYHCJICHUE UX DJIEMEHTOB. Uucio
T W JJIMHA OKpy>KHOCTH. JltmHa ny-
rd OKpy>XHOcTU. Panumannast mepa
yrna.

TTnomanps kpyra u €ro 3JIeMEHTOB
(cekTopa U cerMeHTa). Beruncinenue
wiomaneii Guryp, BKIFOYAIOIIUX
3JEMEHTBI Kpyra

PopMySIMPOBATH ONpeeicHUe NPaBUIBHBIX MHO-
TOYIrOJIbHUKOB, HAXOAUTDb HUX DJICMEHTHI.
I[Io/1b30BaThCA MOHATUEM [UIMHBI OKPY>KHOCTHU,
BBC,ZléHHblM C NIOMOIIBIO MPABUJIBHBIX MHOI'OYTOJIb-
HHUKOB, OIIpeAejATh 41Clo0 T, JJIUHY OJYyTd U pagu-
aHHYIO MEpPyY yIJa.

IIpoBOAUTH NEepexo , OT paluaHHOU MEpHI yIiia K
rpaayCcHON U HAOOOPOT.

OnpejesaTh WIOLIAIb Kpyra.

BeIBOoAUTH GOpPMYyJIbl (B IpalyCHONH U paauaHHON
Mepe) Uil AJIWH AYyT, IUIOManeid CEKTOPOB U Cer-
MCHTOB.

BBIYUCAATH wiomaad GUryp, BKIIOYAIONINX DTS-
MEHTBI OKPY>KHOCTH (KpyTa).

HaxoauThb 1ruioniaiu B 3ajlauyax peajbHON KU3HU
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JBYKEHHS NJIOCKO- TToHsiTHE O IBHIKEHUH IIJIOCKOCTH. Pa36upaTh npuMepsl, WITFOCTPUPYFOIIUE TOHSITHS

CTH ITapayutenbHBII IEepeHOC, TOBOPOT U JIBIDKEHMUSI, IIEHTPOB U OCEH CHMMETPHH.
(6 4) cummeTpusi. OCH U IEHTPHI CHUMMe- POopMySIMPOBATh ONPEICIICHUS MMapaJlIeIbHOTO TIe-
TpHH. peHoca, moBOPOTa U OCEBOI cuMMeTpHuH. BBIBOAUTH
ITpocreiimme npuMeHeHHsT B pelie- UX CBOHCTBa, HAXOAMUTb HEIIOIBIDKHBIE TOUKH.
HUU 3al1a4 HaxoauTh LIGHTPHI U OCU CUMMETPUI IIPOCTEUIINX
duryp.

IIpuMeHATb NapajUIeIbHbII IIEPEHOC U CUMMe-
TPUIO MPH PELICHUH I'eOMETPHUUYECKHUX 3ajad (pas-
Ouparth IPUMEPBHI).

Hicnoib30BaTh /ISl TIOCTPOCHUSI U UCCIICOBAHUN
11 pOBbIE PECypChI

IloBTOpEHUe, 0606- IloBTOpEHNE OCHOBHBIX HOHATHH M OnepuMpoBaTh NOHATHUAMM: GuUrypa, TOYKa, Mps-
lleHUue, CUCTeMaTHu- METO/I0B KypcoB 7—9 Ki1accoB, 0600- Masi, yrojl, MHOT'OYT'OJIbHUK, PaBHOOCAPEHHBIN U
3anuA 3HaHMI? LIEHUE U CUCTEeMaTH3alusl 3HAaHUH. PaBHOCTOPOHHHMI TPEYTOJBHUKH, MPSIMOYTOJIbHBIN
(7 4) IIpocreiimme reomerpuueckue Gpu- TPEYroJIbHUK, MeauaHa, OMCCEeKTpHCa U BbICOTA
rypbl U UX cBoiicTBa. M3mepenue TPEYroJIbHUKA, MapajjieJorpaMmm, poMoO, IpsiMo-
FeOMETPUYECKHUX BEIUYHH. YIOJIbHUK, KBaJApaT, Tpaleus; OKPy»KHOCTb, Kaca-
TpeyrojbHUKH. TeJIbHAsl; PABEHCTBO U nojiobue Guryp, Tpeyroib-
TTapasienbHble U NEPHSHAUKYISAP- HUKOB; IapaJUICJIbHOCTh U MEPIEHINKYISPHOCTH
HBbIE MPsIMBbIE. OPSIMBIX, YT'OJ MEXY IIPSIMBIMU, CHMMETPHS OT-
OKpy>XHOCTh U Kpyr. ['eomerpuue- HOCHUTEJIIBHO TOYKU U TPSIMOU; JJIMHA, PACCTOSIHUE,
CKHE IIOCTPOCHUS. YTJIbl B OKPYXK- BEJIMYMHA YIJIa, IJIOLIA/lb, IIEPUMETP.
HOCTH. BrniMcaHHbIe M OIMCaHHBIE Hcnosib3oBaTh GOPMYJIBI: IIEpUMETPA U IUIOLIATN
OKPY>XHOCTH MHOTOYT'OJIbHUKOB. MHOTOYT'OJIBHUKOB, JUTMHBI OKPY>KHOCTH M TLJIOIIA-

2 3/1ech Mpe/ICTaBIEHBI DJIEMEHTBI COJIEP)KAHUs Kypca, U3yJaBlliuecs B 5—8 Kjac-
cax U TpeOyrolre IMOBTOPSHUsI, 0000IIeHUs U cucTeMaTu3anuu. O0paiiarbes K
5TOMY MaTepHally MOXKHO B BHJIC aKIICHTA Ha 3aBEPIIAIOIICM dTane U3y4CHUs
Kypca 9 Kjacca WM pachpeiessiTh 110 COOTBETCTBYIOIIUM TEMAaTHYCCKUM pa3-
JiejiaM, U3y4aeMbIM B TEUCHHE YUEOHOro roja.
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IIpodoasxceHue

HasBanue
pa3jgeina (TeMbl)
Kypca (Y4uc/I0 4acoB)

OcHOBHOE coAaepKaHUe

OCHOBHBIE BU/bI
AeATeJTbHOCTH 00y4aloINXCs

IIpsiMast U OKpPY>XKHOCTb.
YeTtpipExyTonbHUKH. Bincanusie n
ONVCaHHbIC YETHIPEXYTOJIEHUKH.
Teopema Iludaropa u Hayvana Tpu-
roHometrpun. Pemenue oOmmx Tpe-
YTOJIBHUKOB.

IIpaBHUIIbHBIE MHOTOYT'OJIBHUKH.
TTpeoOpazoBanus niockoctu. JIBu-
sxenwus. [Togobue. CummeTpusi.
IInomane. Beraucnenue miomanei.
ITnomanu momoOHBIX GUryp.
JlexapToBbl KOOPJAUHATHI Ha IJIO-
CKOCTH.

BekTopsl Ha 1J1I0CKOCTH

I Kpyra, o0béMa MpsIMOYTOJIBHOTO TTapajlIesIeITH -
nesa.

OnepupoBaTh NOHATUAMM: NIPSIMOYTOJIFHASI CHCTE-
Ma KOOpJuHaT, BEKTOpP;, UCIMOJIb30BATb 3TU ITOHA-
Ty JJIs1 MIPEACTABIICHUS JaHHBIX U PECIIICHUs 3a-1a4,
B TOM 4YHUCJIE H3 JAPpYyrux y‘-Ie6HBIX IpeaAMEeTOB.
PemaTtnb 3aaa4YM Ha IIOBTOPEHUE OCHOBHBIX ITOHS-
TUH, WUTIOCTPALMIO CBSI3€H MEXIy pa3Iu4YHBIMU
4acTsMU Kypca. BbIGMpaTh METOJ, [UIsl pPEelIeHUs
3aa4H.

PemnaThs 3aa4M 13 NOBCECIHCBHON YKU3HU

IIpu paspaborke paboueil mporpamMMbl B TEMaTHYECKOM IUIAHUPOBAHHUH JOJDKHBI OBITH YYTEHBI BO3MOXK-
HOCTH HMCHOJIb30BaHMUS IICKTPOHHBIX (LU(PPOBBIX) 00pa3zoBaTEIbHBIX PECYPCOB, SIBISIONIUXCS Y4eOHO-METO-
IWYECKUMH MaTepHaiaMu (MyJbTHUMEIHHHBIE NPOTPaMMBI, JJIEKTPOHHBIC YYeOHUKH W 3aJauyHUKH, JJIEK-
TPOHHBIC OMOIMOTEKH, BUPTyaTbHBIE TabOpaTOPUH, UTPOBBIE MPOTPAMMBI, KOJUICSKIIHU HHU(PPOBBIX 00pazo-
BaTEJIBHBIX PECYpCOB), MCIOIB3YEMBIMH JUIsI OOyYEHHsSI M BOCHHUTAHHS PA3JIUYHBIX T'PYI MOJB30BaTEICH,
MPEeACTaBICHHBIMHU B 3JICKTPOHHOM (LIM(GPOBOM) BHAC M PEATU3YIOIIUMH AUIakTHIeckue BosmMoxxnoctu UKT,
coJiepKaHuEe KOTOPBIX COOTBETCTBYET 3aKOHOJATEIILCTBY 00 0Opa3oBaHUU.



PABOYASA NMPOrPAMMA
YYEBHOI0 KYPCA «BEPOATHOCTb U CTATUCTUKA».
7-9 KNACCbI

LEAN U3YHEHMA YHEBHOI O KYPCA

B coBpeMeHHOM U(PPOBOM MHUPE BEPOSTHOCTh U CTATUCTHUKA TIPH-
oOpeTratoT BCE OOJBIIYIO 3HAYMMOCTh, KaK C TOYKH 3PCHUST MPAKTH-
YEeCKUX MPHUIIOKECHUH, TaK U UX POJIU B 0Opa30BaHUH, HCOOXOIUMOM
Ka)XKJOMy 4eJoBeKy. Bo3pacraer uncio npodeccuii, npu oBiageHun
KOTOpBIMH TpeOyeTcsi xoporiiasi 0a3oBasi MOJATOTOBKa B 00JIacTH
BEPOSITHOCTH M CTATHUCTHUKH, TaKas IMOJrOTOBKAa Ba)KHA JJIST TPO-
JIOJDKEHMsT 00pa30BaHMs M JUISL  YCIICIIHON INpodecCHOHAIbHON
Kapbephl.

Ka)K}IbIﬁ YEJIOBCK IMOCTOSAHHO MHNPHHHUMACT PCIICHHUA Ha OCHOBEC
HUMCIOIIUXCS Yy HETro JaHHBIX. A pIRIG 06OCHOBaHHOFO OPUHATHUA PC-
LIEHUs] B YCJIOBUSIX HeJOCTaTKa Win Hu30bITKa MHOpMaluu HeoO-
XOJIMMO B TOM YHCIIE XOpOIIo chOPMHUPOBAHHOE BEPOSTHOCTHOE H
CTaTUCTHUYECKOE MBIIICHHE.

MMeHHO TTOATOMY OCTPO BCTajia HEOOXOIMMOCTh C(HOPMUPOBATH Y
oOyuaromuxcs (GyHKIHOHAJIbHYIO TI'PAMOTHOCTbH, BKJIIOYAIOIIYIO B
ce0s B KaueCTBE HEOTHEMJIIEMON COCTABIISAIONIEH YMEHUE BOCTIPUHU -
MaTh M KPHUTHYECKH aHAJIM3UPOBATHh HH(POPMAILHUIO, HPEACTABICH-
HYI0O B Pa3jlWYHBIX (opMax, IMOHMMATh BEPOSTHOCTHBIH XapaKTep
MHOTHX pEaJIbHBIX IPOLECCOB M 3aBHCHUMOCTEH, MPOU3BOIUTH IIPO-
CTeilne BEpPOATHOCTHBIE pacyéTbl. 3HAKOMCTBO C OCHOBHBIMH
MIPUHIMIIAMH cOOpa, aHajJnu3a U IPEICTAaBICHUS TaHHBIX U3 pa3yInd-
HBIX c(ep )KU3HU 00IIeCcTBa U roCcyJapcTBa NpUoOIaeT 00y YaronIux-
¢ K OOIIeCTBEHHBIM HMHTepecaM. M3ydeHrne OCHOB KOMOMHAaTOPUKHU
pa3BUBaeT HaBBIKM OpraHu3aluu nepebopa u mojcyéra 4yuciia Ba-
pHaAHTOB, B TOM YHCIJE, B NMPHUKIAIHBIX 3ajadyaX. 3HAKOMCTBO C OC-
HOBaMHU TeOpHUHU rpadoB co3maéT MaTreMaTHYeCKH (QyHIAMEHT IJIs
bopmupoBanus komneTreHUHH B obnactu MHGOpPMATUKA M HUDPO-
BBIX TEXHOJIOTHN. [TOMUMO 3TOro, Mpy M3yUYEHHH CTATHCTHKH U Be-
POSITHOCTH O0OTalIalOTCS NPEICTABICHHUS yYaIlUXCsi O COBPEMEH-
HOM KapTHHE MHpa W METOJax ero HcClefoBaHHs, (GOpMUPYETCs
IIOHMMaHHUE POJIM CTATUCTUKH KaK MCTOYHHKA COIUAIIBHO 3HAYUMOU
nHGOpMAIIUHM U 3aKJIaJIBIBAIOTCS OCHOBBI BEPOSITHOCTHOI'O MBIIIJIE-
HUSL.

B COOTBeTCTBUH C NaHHBIMU LEISMU B CTPYKTYypE MPOTrpaMMBbI
y4eOHOro Kypca «BeposiTHOCTP M CTATUCTHKa» OCHOBHOW IIIKOJIBI
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BBIZICJICHBI CICAYIOIIUE COACPKATCIbHO-METOIUYCCKHUE JIMHUM:
«[IpencraBieHrne TaHHBIX U OIKCATEIbHAs CTATHCTHKa»; «Beposr-
HOCTBY»; «DIIEMEHTBl KOMOUHATOPUKN»; «BBeneHne B Teopuro rpa-
os».

Conepxkanne nmuHuu «llpencTraBieHHWe MaHHBIX U OMUCATEIbHAsI
CTaTHUCTHUKa» CIY)KUT OCHOBOW Jyisi (POPMHPOBAHUS HABHIKOB pado-
Thl ¢ WHGbOpMAIMEii: OT YTEHUsS W HMHTepIpeTanud WHOOpMAIUH,
OpeACTaBIICHHON B TaOJiMIax, Ha JuarpamMmax u rpadukax mo c6o-
pa, MpeACTaBICHUsI M aHajin3a JaHHBIX C HCIOJIb30BAHUEM CTaTH-
CTHYECKUX XapaKTEePUCTUK CPEIHHUX M paccenBaHus. Paboras ¢ maH-
HBIMH, 00YYarolIHecs] y4aTcsl CYUTHIBATh U MHTEPIPETUPOBATH JaH-
HbIC, BBIJIBUTaTh, apryMEHTHPOBATh W KPUTHUKOBATH MPOCTEHIIIHE
TUIOTE3bI, Pa3MBIIUIATh Haa (HAKTOpaMu, BBI3BIBAIOIIMMH H3MCH-
YHUBOCTH, U OIICHUBATh UX BIIUSHHUE HA PACCMATPHUBACMbIC BETUYH - HbI
U TIPOTIECCHI.

NHTyuTUBHOE MpEeACTaBJIEHHE O CIydYallHONW W3MEHYHUBOCTH, HC-
CJIEeAO0OBaHHEC 33KOHOMepHOCTeﬁ n TCH)ICHI_U/Iﬁ CTaHOBHUTCS MOTUBHDPY -
FOIe OCHOBOM JIJIsSI M3YUYEHUSI TEOPUU BeposiTHOCTeH. bonbiioe 3Ha-
YCHHUEC 34€Ch HMMCIOT HNPAKTUYCCKHE 3alaHUsA, B YaCTHOCTHU OIIbIThI
C KJIACCUYECKHUMH BEPOSITHOCTHBIMHM MOJICIISIMH.

IToHsiTue BEpOSITHOCTH BBOJUTCS KakK Mepa MpaBIoNoJ00us CIy-
4JaiiHoro coObITus. Ilpu mM3yueHuun kKypca oOydarolimuecss 3HAKOMSIT -
Csl C MPOCTECHIIMMHU METONAaMH BBIYHMCIICHHSI BEpPOSITHOCTEH B CIIy-
YalHBIX AKCIEPUMEHTaX C PaBHOBO3MOXXHBIMH JJIEMEHTAPHBIMU
HCXO0JIaMH, BEPOSITHOCTHBIMH 3aKOHAaMH, ITO3BOJISIIOIIUMH CTaBUTh U
petrathk OoJiee CIOXKHBIC 3aJ1a4u. B Kypc BXOIAT HadalibHbIE TPE-
CTaBJICHUSI O CIIyYalHBIX BEJIMYMHAX U UX YHUCIOBBIX XapaKTEPHUCTH -
Kax.

Takxe B paMKax 3TOro Kypca OCYIIECTBISIETCSI 3HAKOMCTBO 00y -
YAIOU[UXCS C MHOXKECTBAMU U OCHOBHBIMHU OIEPAIMSIMHU HaJ MHO-
J)KECTBAaMH, pacCMaTPUBAIOTCS MPUMEPhI MPUMEHEHHUS JJIsl PEIICHUS
3a/a4, a TakyKe HMCIOJb30BaHUs B JIPYTMX MaTeMaTHYEeCKHX Kypcax
U y4eOHBIX IpeaMeTax.

MECTO YYEBHOIO KYPCA B YYEBHOM MJAHE

B 7—9 knaccax usy4aercsi Kypc «BeposSTHOCTh U CTATHCTHKA»,
B KOTOpBIH BxOmsT pasaenbl: «lIpeacraBieHue JaHHBIX U OIHCA-
TEeNIbHAs CTATUCTUKA»; «BeposiTHOCTBY; «DJIeMEeHThl KOMOHHATOPH -
ku»; «BBenenue B Teoputo rpadoBy.

Ha m3yuyenme maHHOTO Kypca OoTBOAUT 1 y4eOHBII Yac B HEIEIIO
B TEUCHHE KAXKJOTO Troyia odydeHus, Bcero 102 yueOHBIX Haca.
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COAEP*AHUE YYEBHOIO KYPCA (110 rO4AM OBYYEHMA)

7 Knacc

IIpencraBnenne naHHBIX B BHUJE TAOJIHUI], AUArpaMM, IpaduKOB.
3anosiHeHHe TabIHI, YTEHUE U ITOCTPOSHHUE auarpamMm (CTOJIONKO-
BBIX (CTOJIOUATHIX) U KPYTOBBIX). UTeHHE Tpa)UKOB peasIbHBIX PO -
neccoB. 3Bneduenne nHpopManuu U3 auarpaMm U TaOIUIl, UCIIOJIb-
30BaHUE U WHTEpHpETaus JaHHBIX.

OmnwucarenbHasi CTATUCTUKA: cpe/iHee apuMeTHdecKkoe, MearaHa,
pa3Max, HanOoJIbIIIee 1 HAaNMEHbIlIee 3HaUYeHNsI Habopa YHCIIOBBIX
naHHbIX. [IpuMeps! cnyualiHON M3MEHYUBOCTH.

Cry4daliHbII 9KCHIEpUMEHT (OIBIT) U cllydaiiHoe coObiTue. BeposT-
HOCTh M 4acToTa. POJIb MaJOBEpPOSTHBIX U MPaKTHYECKH JOCTOBEP -
HBIX COOBITHH B IpHUpOJie U B ob1iecTBe. MoHeTa U UrpajbHasi KOCTh
B TEOPHUHU BEPOSITHOCTEH.

I'pad, Bepmnna, pedbpo. Crenenb BepiinHbl. Ynucno pédep u cym -
MapHas cTenieHb BepiiuH. [Ipencrasienue o cesizHocTH rpada. Llenu
n uwkiael. Ilytm B rpadax. OO6xon rpada (IWIEpPOB MyTh).
[IpencrasneHue o0 opueHTHUpOBaHHOM rpade. Pemenue 3amauc
MOMOIIBIO IpadoB.

8 knacc

IIpencraBnenne JaHHBIX B BHAE TaOIUL, AuUarpamm, rpadukos.
MHOXeCTBO, JIEMEHT MHOXECTBa, MOAMHOKecTBo. Ornepanuu
HaJ MHOXECTBaMHU: 00bEeIMHEHHE, IepecedeHue, JOIOJIHEHHE.
CaoiicTBa onepamnuii HaJi MHOKECTBaMH: MEPEMECTUTEIbHOE, CoUe-
TaTeIbHOE, pacHpeneanTelbHOe, BKiIoueHus. Mcnonbp3oBaHue rpa-
(myeckoro mpencraBiIeHUs MHOXKECTB JUISI ONMCAHUS PealibHBIX
MIPOLIECCOB U SIBJICHUN, IPU PEILIEHUHN 3a0ad.

N3smepenue pacceuBaHus JaHHBIX. Jldcniepcusi 1 cTaHAApPTHOE
OTKJIOHEHHE YHUCIIOBBIX HaOOpoB. /luarpamMma paccernBaHHs.

DrnemeHTapHbIE COOBITUSI CIydaiiHOro ormbiTa. CirydaiiHble COOBI-
Tust. BepositHocTH coObITHI. OTIBITEI C PABHOBO3MO’KHBIMU 3JIEMEH-
TapHBIMU COOBITHsIMU. CiryuaiiHblii BeIOOp. CBA3b MEXIYy MaJlOBe-
POSITHBIMH M MPAKTUYECKH JOCTOBEPHBIMH COOBITHSIMU B TIPUPO/IC,
o0mecTBe U HayKe.

HepeBo. CBOHCTBA IepEBBEB: €IMHCTBEHHOCTD Iy TH, CYIIECTBOBA-
HUE BUCSYEH BEPIINHBI, CBA3b MEXKIY YHCIOM BEPIIMH U UHCIOM
p&o6ep. IlpaBuno ymHOXeHus. Pemrenue 3a1ad ¢ moMoIIbpi0 Tpados.

ITporuBomnonoxxubie coObiThs. uarpamma Diinepa. O0bennHe-
HHUE U nepecedeHue coObIThnii. HecoBMecTHble coObiTHsA. Dopmyra
CJIOKEHUSI BEPOSITHOCTEH. Y CIIOBHAsI BEPOATHOCTH. IIpaBmiio ymMHO-
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)keHus1. He3aBucumbie coObiTus. [IpeacraBiicHHE SKCIIEPUMCEHTAB
BUJIe JepeBa. Pemienue 3aja4 Ha HaXOXJIEHUE BEPOSITHOCTEH € MO-
MOIIBIO JIepeBa CIIy4YalMHOro 3KCIepHUMEHTa, Juarpamm Dilepa.

9 knacc

IIpencraBnenve naHHBIX B BHUJE TAOJIHUI, AUAarpaMM, rpaduKoOB,
WHTEpIIpeTalus JaHHBIX. UTeHue u mocTpoeHue Tabiui, guarpamMm,
rpadMKOB IO PEeATbHBIM JTAaHHBIM.

IlepecranoBkn u ¢paxrtopuan. CoyeraHuss W YHUCIO COUYETAHHH.
Tpeyronbpuuk Ilackansi. Pemenue 3agad ¢ Ucnoiab30BaHUEM KOMOU-
HATOPHUKHU.

I'eomeTpuueckast BeposiTHOCTh. CiydyalHbIF BBIOOP TOYKU U3 dU-
T'ypbl Ha TJIOCKOCTH, U3 OTPEe3Ka U U3 JAyTH OKPY>KHOCTH.

HUcneiTanune. Ycnex n Heynada. Cepus HUCHBITAaHUN 10 HEpBOTO
ycniexa. Cepust ucneitanuii bepuyiiu. BepositHocTn coObITHI B ce-
puu ucnelTaHuil bepHysiu.

CrnyuyaiiHas BeIWYHMHA U pacnpejieieHue BeposiTHocTe. Martema-
TUYECKOE OXXHJaHue U aucnepcus. I[Ipumepsl MaTeMaTHYE€CKOTO
OXXHJAaHUS KaK TEOPETHUECKOTO CpEHETr0o 3HA4YCeHUS BEIIUYHHBI.
Maremaruueckoe OKHUIAaHUE U NUCHEPCHUs CIIy4YallHON BEJINYUHBI
«YHCJIO YCIIEXOB B CEpUM HCHOBITAHUN bepHyim».

ITousitue o 3akoHe OOJBIIMX 4YHcel. M3mepeHue BepOSTHOCTEH
C NOMOUIBIO YacTOoT. Ponb M 3HadyeHHe 3aKOHA OOJBIIMX YHCEN B
MpUPOJE U OOIISCTRBE.

M/IAHUPYEMBIE MPEZMETHBIE PE3Y/IbTATbI OCBOEHMS PABOYE/
MPOTPAMMbI KYPCA (MO FOZAM OBYYEHMS)

IIpenmeTHbIEe pe3ynbTaTbl OCBOEHUs! Kypca «BeposaTHOCTs U cTa-
THCTHKa» B 7/—9 Kjlaccax XapaKTEpPU3YIOTCS CICIYIOIIMMH YMEHHU-
SIMH.

7 Knacc

6 Uurath WHGOpPMALMIO, NPEJACTABICHHYIO B Ta0nWIax, Ha Jgua-
rpamMmMax; IMpeACTaBIATh JaHHbIE B BHJE TaOJIHWI, CTPOUTH JUa-
rpaMMBI (CTOIOUKOBBIE (CTONIOYATHIC) W KPYTOBBIE) IO MacCHBaM
3HAYCHUM.

6 OnmceIBaTh U WHTEPIIPETHUPOBATH pEaJIbHBIEC UYHCIIOBBIC TAaHHBIE,
MpencTaBIeHHbIE B TaOiMIax, Ha AUarpamMMax, rpadukax.

6 Vcriomp30BaTh JJIs1 ONMCAHMS TaHHBIX CTATUCTUUECKHE XapakKTe-
pUCTHKH: cpenHee apudMeTHIecKoe, MearaHa, HanOobIIee 1
HanMEHBIIIee 3HA4YCHUsI, pa3Max.
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6 ImeTthb npeacTaBJICHUC O CJ'Iy‘IafIHOfI N3MCHYNBOCTH Ha IIpUMepax
IICH, (1)I/ISI/ILIGCKI/IX BCJIIMYHUH, aHTPOIIOMECTPHUICCKUX HAHHBIX; UMCTh
nmpeacTaBJICHUC O CTAaTUCTUYCCKOU YCTOﬁqHBOCTH.

8 knacc

6 H3Binekarp u npeoOpa3oBhIBaTh WH(POPMAIUIO, IPEACTABICHHY O
B BHJE TaONUIl, AuarpamMM, rpadukoB; MpeCTaBIsITh JaHHBIE B
BUAC TAaOJHII, JHATPaAMM, TPap)UKOB.

6 OTnrceIBaTh JaHHbBIE C TOMOIIBIO CTATUCTUYECKUX ITOKa3aTenen:
CpeIHUX 3HAYCHUH W Mep paccerBaHUs (pa3Max, AUCIIEpCUs U
CTaHJapTHOE OTKJIOHEHUE).

6 HaxoauTh 9acTOThl YHCIOBBIX 3HAYCHUH W YacTOTHI COOBITHH,
B TOM 4YHCJIE TI0 pe3yjbTaraM M3MEPEeHUI M HaOIIOJICHUHN.

6 HaxonuTe BEpOSITHOCTH CiydyalHBIX COOBITHH B ONBITax, 3Hasl BE-
POATHOCTHU BJIIEMCHTAPHBIX CO6I)ITPII>1, B TOM 4YHCJI€E B OIIbITaxcC
PaBHOBO3MOXHBIMH 3JICMCHTApPHBIMHA COGI)ITI/ISIMI/I.

6 cnonp3oBaTh rpaduyueckre MoJeu: IePeBO CIy4YalHOTO JKCIe-
puMeHTa, AuarpamMmbl Jinepa, YuciIoBasi IpsiMasi.

6 OHepI/IpOBaTI) INOHATHUAMMU. MHOXCCTBO, ITOAMHO>KCCTBO, BBbIIIOJI-
HSTBH OIIepallMi HaJ MHOXECTBaMU: OOBEAMHEHHUE, MepeceueHue,
JIOTIOJTHEHHUE; MEPEUYHUCISATh DJJIEMEHTHl MHOXECTB; HNPUMEHSTH
CBOMCTBA MHOYKECTB.

6 Mcnonb3oBaTh rpaduyeckoe npeAcTaBiIeHne MHOXECTB U CBsI3ei
MEXIy HUMH JUISI OMMMCAHUS IPOLIECCOB U SABJIICHUI, B TOM YHCIIC
MpU pEelIeHUH 3aJa4d U3 JAPYTruX YUYeOHBIX MPEIMETOB U KYpPCOB.

9 knacc

6 M3Bnekars U npeoOpa3oBeIBaTh MHGOPMALHMIO, IPEICTABICHHY O
B pPa3jIMYHBIX MCTOYHHMKAX B BHJAE TAOIHWI, AUarpaMm, rpadukos;
MPeACTaBIATh NaHHbIE B BHJAE TaOJHI, AUarpaMm, I'padUKOB.

6 Pemarp 3amaun OpraHM30BaHHBIM II€peOOpPOM BAapMAHTOB, a TaAK-
J)K€ C HCIIOJIb30BAHMEM KOMOWHATOPHBIX MPABWJI U METOJIOB.

6 Mcronp30BaTh ONMUCATEIbHBIE XAapPAaKTEPUCTUKH JJIsI MAaCCUBOB
YHCJIOBBIX JAHHBIX, B TOM YHCJIE€ CPETHUE 3HAUCHUSI U MEPHI pac-
CEeHBaHUSI.

6 HaxouTh 9acTOTHI 3HAYEHUHN U YaCTOTHI COOBITHSI, B TOM YHCJIIC
MOB3YSICh PE3yJIbTaTaMU MPOBEAEHHBIX WU3MEPEHUN M HaOIr01e-
HHUHN.

6 HaxomnThs BEepOSITHOCTH CITyYalHBIX COOBITHII B M3yYCHHBIX OIIBI-
Tax, B TOM YHCJIE€ B OIBITaX C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBI -
MU COOBITHSIMH, B CEpPHSIX HCIIBITAHWI O MEpBOTO ycliexa, B ce-
pusix ucnslTaHuil bepHynnu.
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6 lImeTh mipencTaBiieHUE O CIIy4YalHOW BEJIMYHWHE U O pacupejerie-
HUHU BEPOSTHOCTEH.

6 IMeTh TIpesicTaBICHUE O 3aKOHE OOJIBIIUX YHCEJ KaK O MPOsIBIIC-
HUU 3aKOHOMEPHOCTH B CIIy4YallHOW U3MEHYUBOCTH U O POJIH 3a-
KOHAa OOJIBIIIUX YHCEJ B IIPUPOJEC U OOIICCTRBE.
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G6

TEMATMYECKOE NNAHWUPOBAHME YYEBHOIO KYPCA
(MO rOAAM OBYYEHMA)

7 knacc (He MeHee 34 4)

HasBanue
pa3zaena (TeMbi)
(4ucnao yacos)

OcHOBHOE coaepKaHue

XapaKTepucTUKa JAesiTeJIbHOCTH O06Yy4YaKIIuXcs

IIpeacraBienune
JAHHBIX
(79)

IlpencraBiiecHue HAaHHBIX B TaOJU-
nax. IIpakTHUYeCKHUE BBIYHCIICHUS
o TabJIMYHBIM JaHHBIM. V3BIiIeue-
HHE W WHTeprnpeTamusi TabIudaHbIX
naHHbIX. [IpakTHueckas pabora
«Tabmuubn.

I'paduueckoe mnpencrabieHuE aaH-
HBIX B BHJIE KPYTOBBIX, CTOJIOHMKO-
BbIX (cTOyIOYATHIX) AuarpamMm. Yre-
HUE U noctpoeHue nauarpamm. [Ipu-
MephI ieMOorpaU4ecKux auarpaMm.
ITpakTtuueckast pabora «/muarpam-
MBbI»

OcBauBaTh CIOCOOBI npeaACTaBJICHUA CTATUCTUYC-
CKHUX AJAaHHBIX WU YHUCIIOBBIX MAaCCHBOB C ITOMOIIBIO
Ta6J'II/ILl n auarpaMm € HCIOJIB30BAaHUEM aKTyaJlb-
HBIX M Ba)XKHBIX JTaHHBIX (AemMorpadudeckue HgaH-
HBIE, IPOU3BOJCTBO MPOMBIIIICHHOW U CEIbCKOXO-
3sTHCTBEHHOM MNPOIYKLMH, OOILISCTBEHHBIC WM IMPH-
pPOIHBIC SIBICHU).

H3y4yaTh MeTOABbI paboThl ¢ TAOJIUYHBIMU U rpadu-
YECKHUMU IIPECACTABICHUSIMU NJAHHBIX C ITOMOIIBIO
U(POBBIX PECYPCOB B XOA€ NPAKTHISCKUX padoT

OnucareibHas
CTAaTUCTHUKA
(8 4)

Yucnoseie Habopel. Cpeanee apud-
METHYECKOe.

Menauana uuciioBoro Habopa. Ycroii-
YHUBOCTb MEJIUAHBI.

TIpakTuueckas padora «CpenHue
3HAYCHUSI».

HauOonblilee 1 HaMMEHbIIIee 3HaYe-
HUS 9UCIOBOTO Habopa. Pazmax

OcBaMBaTh NMOHATHS. YUCIIOBOI HAaOOp, Mepa LieH-
TpPaJIbHON TEeHJEHIUHU (Mepa LIEHTpa), B TOM YHCJIIe
cpenHee apudMeTHyecKoe, MeIraHa.

OnuchIBaTh CTATUCTUYECKUE JJAHHBIE C ITOMOIIBIO
cpearero apupMeTHYeCKOro M MeauaHbl. Pemath
3aJa4u.

H3yuyaThb CBOMCTBA CpPeHUX, B TOM YHCIIE C [TIOMO-
IO TU(POBBIX PECYPCOB, B XO€ MPAKTHICCKUX
pa6or.
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ewwedlodu Behogeq

IIpodoasxceHue

HasBanue

pa3jgeina (TeMbl)
(yucnao yacos)

OcHOBHOE coAaepKaHUe

XapaKTepUCTHKA AEATEeJIbHOCTH O06YYaloluXCs

OcBauBaTh NOHATHUA: HAUOOJIbIIICE U HAUMEHBIIICE
3HA4YCHUs YHCJIOBOI'0O MacCuBa, padMax.

PemaTtsb 3aaa4M Ha BI)I60]3 criocoba OImUCaHus JaH-
HBIX B COOTBECTCTBHU C HpI/IpO,HOﬁ JAaHHBIX W LCJIs-
MH HUCCICIOBaAHUs

Ciy4yailHasA U3MeH-
4YUBOCTh

(69)

CiydaiiHasi M3MEHYMBOCTH (IIpUMeE-
pb1). HacToTa 3Ha4YeHU B MaccUBe
naHHbIX. I'pynnupoBka. ['mcrorpam-
MBI.

ITpakTtnueckass padora «CydaiiHas
U3MEHUYUBOCTb»

OcBauBaTh NOHATHS: YaCTOTa 3HAYCHUN B MacCHUBE
JaHHBIX, TPYIITUPOBKA JIAHHBIX, THCTOTpaMMa.
CTpouTh 1 aHAJIM3UPOBATh THUCTOrpaMMbl, HOAGH-
paTh NOAXOJAIIMHN IIar rpynInUpPOBKHU.

OcBauBaTh rpaduyecKkue MpPeaCTaBICHUST Pa3HBIX
BUJIOB CJIy4yailHOW M3MEHYMBOCTHU, B TOM YHCIE C
IOMOIIBIO ITU(POBBIX PECYPCOB, B XOJI€ IPAKTHYC-
CKOU paboThI

BBesieHUE B TEOPHIO
rpadoB

(44

T'pad, Bepuinna, pedpo. IIpencras-
JIeHWE 3aJa4dd C MOMOIIbI0 Tpada.
CreneHp (BaJICHTHOCTBH) BEPIIMHBL.
Yucno pébep U cymmapHasi CTEleHb
BepumH. Llens u nukn. Ilyts B rpa-
de. TIIpencraBieHue O CBSI3HOCTH
rpada. O6xox rpada (UICPOBITYTH).
TIpencraBinenue 06 OpPHEHTH-
poBaHHBIX rpadax

OcBauBaTh NOHATHUA: rpad, BepuinHa rpada, pe-
Opo rpada, crereHb (BaJI€HTHOCTh BEPIIUHBI), LIEb
U UK.

OcBamBaTh NOHATHA: MyTh B rpade, FiIepoB MyTh,
00xo/ rpada, OpueHTUPOBAHHBIN rpad.

PemiaThb 3aJa4y Ha MMOWCK CyMMBI CTEIIEHEH Bep-
muH rpada, Ha NMOUCK 00xoxa rpada, Ha ITOHUCK
myTeil B OPHEHTHPOBAHHBIX Tpadax.

OcBauBaTh CHOCOGHI TIPEICTABICHUS 3a/1a4 U3 Kyp-
ca anreOpbl, TeOMETPHU, TCOPUH BEPOSTHOCTEH,
JPYTHUX MIPEIMETOB C MTOMOIIBI0 TpadoB (KapThl,
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L6

CXEMBI, DJIEKTPUYECKHE MEeNH, (PYHKINOHAJIHLHEIE
COOTBETCTBUSI) Ha IIpUMepax

BepoATHOCTbL M 4a-
CTOTa CJIy4aliHOTO
COGBITUSA

(4 4)

Crny4yaliHBII OIIBIT W CilydaiiHOe
cobbiTHEe. BepositTHOCTE M yacToTa
coObITHsI. POJIE MajtOBEpOSITHBIX U
MPAKTUYECKH JIOCTOBEPHBIX COOBI-
THUH B IIpUpoJie U B obiiecTBe. Mo-
HEeTa W UrpajibHasi KOCTb B TE€OPUU
BEPOSITHOCTEH.

ITpakTnyeckass padora «Yacrora
BBINTAJICHUST OPJIa»

OcBauvBaTh NOHATHA: CIyYallHbIA ONBIT U CIydaii-
HOE€ COOBITHE, MaJIOBEPOSITHOE M NPAKTHYECKU JO-
CTOBEpPHOE COOBITHE.

H3y4aThb 3HAYMMOCTh MaJIOBEPOSITHBIX COOBITHII B
MpUPOJE U OOIIECTBE Ha BAXKHBIX IIpUMepax (aBa-
pUH, HECUACTHBIC CIIy4aH, 3allluTa [IepCOHATbHON
uH(OpMAaINH, ITepeaadya JaHHbIX).

H3y4yaThk poiib KJIACCUYECKUX BEPOSITHOCTHBIX MO-
neneit (MoHeTa, UrpajabHasi KOCTh) B TEOPHUU BEPO-
SITHOCTEH.

Ha6oaaTe M M3y4aTh 4acTOTy COOBITHI B IIpO-
CTBIX DKCIIEPUMEHTAaX, B TOM YHCJE C MTOMOIIBIO
LU(PPOBBIX PECYPCOB, B X0OJI€ IPAKTUYECKONW PabOThI

06o61IeHue, KOH-
TPOJIb

59

IIpencraBnenne nanHbiX. Onuca-
TelbHAs CTAaTUCTHKA. BeposiTHOCTH
CIIy4ailHOro cOOBITHS

IIOBTOPATh M3y4YeHHOE M BBICTPAUBATh CHUCTEMY
3HAHUU.

PemaTtnb 3aga4YM Ha IpPEeaACTaBIICHUE U OIIMCAHHEC
JaHHBIX C IHNOMOIIBIO HU3YUYCHHBIX XapaKTCPUCTHK.
OGCy>XAaTh IPUMEPHI CIIydallHbIX COOBITHI, Maso-
BEPOSITHBIX M NPAKTUYECKH JTOCTOBEPHBIX CiIydaii-
HBIX COOBITHIH, UX POJIM B MPHUPOAES U KUZHHU UYeIIO-
BeKa
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pa3jena (TeMbl)
(yucno yacos)

OcHOBHOE coAaepKaHUe

XapaKTepUCTHKA AEATEeIbHOCTH O06YYaloluXCs

(44)

I[loBTOpEeHue Kypca
7 KJacca

IIpencraBnenme panHbIX. Omnuca-
TenpHast craructuka. CiydaliHas
H3MEHYMBOCTH. CpeTHIEe YHCIIOBOTO
Habopa.

Cunyuaitnble coObITHs. BeposaTHOoCcTH
u yactoThl. Kitaccmueckue Mozenu
TEOPHUH BEPOSITHOCTSH: MOHETa H
UrpaiabHasi KOCTh

IIoBTOpPATH HM3ydeHHOE W BbICTPAMBATh CHCTEMY
3HaHUHN.

PemaTh 3aja4M Ha IIpeJICTAaBICHUE W OIMCAHHE
JAHHBIX C TOMOIIBI0 W3YyYSHHBIX XapaKTEePHUCTHK.
PemiaTh 3aJa4M Ha IpeJCTaBICHUE TPYNITHPOBAH-
HBIX JIAHHBIX W OIMCaHWE CIIy4YaifHOW W3MEHYHBO-
CTH.

PemraTek 3aa4M Ha ONpeJelIEHUE YAaCTOThI CITydaii-
HBIX COOBITHH, 0OCYXACHHE NTPUMEPOB CIIyYaiHbIX
COOBITHI, MAJIOBEPOSATHBIX U MPAKTUUECKH JOCTO-
BEPHBIX CIIyYalHbIX COOBITHI, UX POJIM B IIPUPOILS
U KU3HHU UYEJIOBEKA

OnucartesibHasA cTa-
TUCTHUKA. PacceuBa-
HHUEe JAaHHBbIX

OtkJioHeHus. Jlucnepcust 4uciaoBoO-
ro Habopa. CraHmapTHOE OTKJIOHE-
HHE YHCIIOBOro Habopa. [uarpam-

OcBauBaTh NMOHSITUA: [MCICPCUS U CTAHAAaPTHOE
OTKJIOHCHHUEC, UCITIOJIB30BATh 3TU XapPaKTECPUCTUKHN
JUIA OITMCaHUsl paCCe€UBaHUA JTaHHBIX.

HCHUEC, TICPCCCUCHUC, MOIIOJIHC-HHUC.

(4 4) Mbl pacceuBaHUs BbiABUraTh runoresbl 00 OTCYTCTBHM WM Hajlu-
YMHU CBA3H 110 JUarpaMmam pacCCHuBaHUS.
CTpoMTBb IHarpaMMbl pacCEUBaHUs TI0 UMEIOIINM -
Ci NJaHHBIM, B TOM YHUCJIE€ C IIOMOIIBIO KOMIIBIOTEPA
MHo>KecTBa MHOXecTBO, MOAMHOXKecTBO. Orme- OcBauBaTh NOHATHUA. MHOKECTBO, DJIEMEHT MHOKE-
(4 4) pamuu HajJg MHOMXECTBaMHU: OOBedu- CTBa, IMMOJIMHOKECTBO.

BBINOJIHATH ONMEpPallUH HajJ MHOXKECTBAMHU: 00be-
JUHCHHUC, HepecequI/Ie, JOITOJIHCHHUC.
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CpoiicTBa omnepamuii HaJ MHOXe-
CTBAMH: IIEPEMECTUTEIILHOE, COYe-
TaTEeJIbHOE, pacrpenenTebHOE,
BKJIIOUCHUS.

I'paduueckoe mnpencraBiIieHHE MHO-
JKECTB

Hcnosib30BaTh CBOMCTBA: NIEPEMECTUTENILHOE, CO-
geTaTesIbHOE, paclpeaeIuTeIbHOE, BKIIOUCHHUS.
Hcnos1b30BaTh rpadudeckoe MpeacTaBlIcHUEe MHO-
JKE€CTB IPU OIMCAHUHU peaJIbHBIX IPOLIECCOB U SIB-
JICHHUU, TIPU PEIICHUH 3a7ad U3 JPYyTrux y4IeOHBIX
MPEeIMETOB U KypCOB

BeposTHoCTb
CJIy4aHOTro
COGBITUSA
(64)

OnemeHTapHble coObITHsA. Cirydaii-
Hble CcOOBITHs. bBnaronpusTcTByIO-
mye 371eMeHTapHble coObITHs. Bepo-
SITHOCTH COOBITHI. ONBITHI C paBHO-
BO3MOJKHBIMH 3JIEMEHTapHBIMHA
coObrTusiMu. Ciry4alHbI BBIOOD.
ITpakTtnueckass pab6ora «OnBITHI C
PaBHOBO3MOYKHBIMHM  3JIEMEHTAPHBI-
MH COOBITHSIMH»

OcBaMBaTh MOHATHSA:. dJIEMEHTapHOE COOBITHE, CITy-
JaifHOe COOBITHE KaK COBOKYITHOCTH OJIArOIIPHST-
CTBYIOIIMX DJIEMEHTAPHBIX COOBITHH, pPaBHOBO3-
MOJYKHBIE DJIEMEHTapHBIE COOBITHSI.

PemiaTh 33 a4y Ha BBIYHCIICHHE BEPOSITHOCTEN CO-
OBITHH IO BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITHI
CIIly4allHOTO OIIbITA.

PemaTh 3aZia4¥ Ha BBIUYMCICHUE BEPOSITHOCTEH CO-
OBITH B OIBITAX C PABHOBO3MO>KHBIMH 3JIEMEHTap-
HBIMHM COOBITUSIMH, B TOM YHCJIE C TIOMOIIBIO KOM-
IbIOTEPA.

IIpoBOAMTDL U M3y4YaTh ONBITHI C PABHOBO3MOJKHbI-
MM 3JIEMEHTAPHBIMU COOBITUSIMU (C UCIIOJIB30BAHU -
€M MOHET, UrpajibHBIX KOCTEH, APYruxX MojAeseil)
B XOJIe TIPAKTUYECKOU padOThI

BBeaeHue B TEOpHUu

rpadoB
(44)

JepeBo. CBoiicTBa aepeBa: eauH-
CTBEHHOCTb ITIyTH, CYIIIECTBOBAaHHUE
BUCSIUEH BEPIINHBI, CBSI3b MEXIY
YHCJIOM BEpIIMH M YHUCIOM DPEGeEp.
IIpaBuiio ymMHOXEHUsS

OcBamMBaTh NOHSATHUA: JIlepeBo Kak rpad O6e3 IuKia,
BUCsAYasl BeplIMHa (JIMUCT), BETBb Je€peBa, OyTh B
JiepeBe, AuameTp Aepesa.

H3y4yaTh CBOMCTBaA JepeBa: CyIIECTBOBAHHUE BUCS-
4Yel BEPIINHBI, €AUMHCTBECHHOCTh IIyTH MEXIY JBY-
Msl BEpIIMHAMH, CBS3b MEXJIY YHCJIIOM BEpPIIMH H
qucioM péodep.
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PemaTb 3aja4M Ha IOMCK U [IEpEUYUCIICHUE ITyTel
B JEpeBe, OIpEJICIICHUE YHCJia BEPIIUH uin péoep
B JepeBe, 00X0J1 OMHAPHOTO JIepeBa, B TOM YHCIIE C
NIPUMEHEHUEM ITpaBUJIa YMHOKEHUS

Ciay4aiiHble
COOGBLITHS
(8 1)

IIporuBomnosnoxHoe coObiTHe. [lua-
rpamma Ditnepa. OOBenHMHEHHE U
rnepecedyenre coObiTuii. HecoBmect-
Hble coObITHsA. DOpMyia CIIOKEHUS
BeposiTHOcTeil. IlpaBuiio ymHOXe-
HHUSI BEPOSITHOCTEH. Y CIIOBHasI BEpoO-
SITHOCTh. He3aBucUMBIE COOBITHS.
IIpencraBnenue ciydyallHOro 3KcIie-
puMeHTa B BHJE AepeBa

OcBaMBaTh MOHATHUSA: B3aUMHO ITPOTHUBOIOJIOKHBIS
COOBITHSI, omeparuu HaJ COOBITHSIMH, OOBEIMHE-
HHUE U IMepeceuceHue COOBITHH, auarpamMma Diiepa
(Diinmepa—BenHa), coOBMECTHBIE M HECOBMECTHBIC
COOBITHSI.

H3y4yaTh TeopeMbl O BEPOSTHOCTH OObECIMHEHHS
NBYX cOOBITHH ((POPMYIIBI CIOKEHHUST BEPOSITHO- CTEH).
PemaTh 3aa4M, B TOM 4YHCJIE TEKCTOBBIC 3aJ1a4M
Ha OIIpe/eiICHUEe BEPOATHOCTEH OOBEAUHEHUS U
IepeceyeHust COOBITHI C MOMOIIBIO YHUCIOBOU MPsi-
MO#i, nuarpamm Diisiepa, pOPMYJIbI CIIOKEHHST Be-
posiTHOCTEA.

OcBauBaTh NOHATHA: NPABUIO YMHOXEHUS BEpO-
SITHOCTEH, YCIJIOBHAsi BEpPOSITHOCTb, HE3aBHUCHUMBIC
COOBITHSI IEPEBO CIIy4YalHOTO OMBITA.

H3yuyaTh cBOMcCTBa (omnpeesieHus) HE3aBUCUMBIX
COOBITHIA.

PemaThb 3aJjla4yy Ha OINpPEJCIICHUE U UCIOJIb30BAHHE
HE3aBUCHUMBIX COOBITHH.
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PemiaTh 3aJa4YM Ha NOUCK BEPOSITHOCTEH, B TOM
YHCJI€ YCJIOBHBIX, C MCIIOJIb30BAaHUEM J€peBa CIly-
YaWHOTO OIThITa

060061IEHME,
KOHTpPOJIb
(44)

IIpencraBinenne maHHBIX. Onuca-
TellbHast cratucTuka. I padsl. Bepo-
SITHOCTB CIIy9aifHOTO COOBITHS. Dile-
MEHThI KOMOWHATOPHUKH

IIoBTOPATH M3yuyeHHOE W BBICTPAUBAThb CHUCTEMY
3HaHUU.

PemiaTh 3aja4M Ha IIpeJICTAaBICHUE W OIMCaHHE
JAHHBIX C TOMOIIBI0 M3YyYSHHBIX XapaKTEePHUCTHK.
PemaTh 3aa4M ¢ npuMeHeHHEM I'padoB.
PemiaTh 3ala4M Ha HaXOXXJCHUE BEPOSITHOCTH CIIy-
YaifHOTO COOBITHSI IO BEPOSITHOCTSIM DJIEMEHTap-
HBIX COOBITHI{, B TOM YHCJIE B OITBITaX C paBHOBO3-
MOYKHBIMHU 3JIEMEHTApPHBIMUA COOBITHSIMU.

PemiaTh 3a/ja4M Ha HaXOXXJEHHE BEPOSITHOCTEN
O00BEIMHEHUSI U TIepEeCeUCHUs] COOBITHH, B TOM YHC-
JIe HE3aBUCHMBIX, C UCIIOJIb30BaHUEM rpadryecKux
IIPE/ICTaBJICHUN U JepeBa CIIy4allHOrO OIIbITA.
PemiaTh 3aa4y Ha NepeyHcCIieHUEe KOMOWHALMI
(uncna TepecTaHOBOK, YMCJia COYeTaHHWM), Ha Ha-
XOXKJICHHE BEPOSITHOCTEH COOBITHI C IpUMEHESHHUEM
KOMOHWHATOPUKH, B TOM YHCJIE C HCIIOJIb30BAHUEM
TpeyronbHuka [lackamns
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(44)

IloBTOpEeHUe Kypca
8 KJ1acca

TIpencraBnenne panubix. Omnuca-
TenpHass cratuctuka.  Orepanuu
Hax coObITUAMH. HeszaBucUMOCTH
COOBITHI

IIoBTOpPATH M3yuyeHHOE W BBICTPAUBAThb CHUCTEMY
3HaHUU.

PemaTh 3aja4M Ha IIpe/JCTaBICHUE W ONMCAHHE
JTaHHBIX.

PemiaTb 3aja4M Ha HaxXO0XIEHUE BEpOsITHOCTEH
00BeAMHEHHUS U TIepecedeHHs] COOBITHH, B TOM YHC-
JIe HE3aBHCHUMBIX, C HCITOJIb30BaHHEM IpaHUISCKUX
NpEeACTaBIEHUI U JepeBa CIIy4aifHOro OIbITA.
PemaTh 3aa4M Ha NEpeUHCIICHUE KOMOWHAIIMI
(uuciia NepecTaHOBOK, YHCJIA COYETaHWI), Ha Ha-
XOXKJICHHE BEPOSITHOCTEH COOBITHI C IPUMEHEHUEM
KOMOWHATOPUKH, B TOM YHCJIE C HCIIOJIb30BAHUEM
TpeyroabHuka [lackasns

(44

JJiIeMeHTbl KOMOU-
HATOPUKU

Kom6uHaTopHOE TIpaBUIIO YMHOMXKE-
Hus. IlepecranoBku. ®dakropuai.
CoueraHusi M YHCIO COYETAHUM.
Tpeyronsuuk Ilackansa. Ilpaxtuue-
ckas pabora «BpraucieHue BeposT-
HOCTEH C MCIOJIb30BaHUEM KOMOM-
HATOPHBIX (YHKIHMH BISKTPOHHBIX
TaOIIUIDY

OcBauBaTh NOHATHUA: KOMOMHATOPHOE IPABHIIO
YMHOXEHHUsI, YHOPSAOUEeHHas I1apa, Tpoika o0b-
€KTOB, IEpEeCTaHOBKa, (paKkTOopHas 4yucia, coyera-
HUE, YHCJIO COUEeTaHui, TpeyroiabHuk Ilackans.
PemaThb 3aJa4y Ha NEPEUNCIICHUE YITOPSIOUCHHBIX
rmap, TPOeK, IEePEeUYUCICHHUE EPECTaHOBOK M cOYe-
TaHUM JIEMEHTOB Pa3JIMYHBIX MHOYECTB.

PemnaTh 3a5a4M Ha IpUMEHEHNE YHCJIa COYETaHUN
B anrebpe (cokpaméHHoe yMHOKeHue, onaom Hero-
TOHA).
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PenraThb, NpuUMeHsIsI KOMOMHATOPUKY, 3aadd Ha
BBIYHCJICHHE BEPOSITHOCTEM, B TOM YHUCJIE C [TIOMO-
I[BIO DJICKTPOHHBIX TAOJIHII B XOJI€ IPAKTHICCKOU
paboThI

T'eom €TpUu4ecKas
BE€POATHOCTb
(44)

T'eomeTpuueckas BepoATHOCTb. Ciry-
YaiHBIA BBIOOP TOYKH W3 (PUTYPHI
Ha IJIOCKOCTH, U3 OTPe3Ka, U3 I1yTH
OKPY>KHOCTH

OcBaMBaTh NOHATHUE I'EOMETPUUECKON BEPOSITHOCTH.
PemiaTh 3aa4M Ha HaAXO0XJ/ICHUE BEPOSITHOCTEH B
OMBITaX, MPEJICTABUMBIX KaK BBIOOP TOYEK M3 MHO-
royrojbHUKa, Kpyra, OTpe3Ka WIH IYyTH OKPY>KHO-
CTH, YHUCJIOBOI'O IIPOMEKYTKaA

HcnbIiTaHus
bepuym
(6 4)

Hcneiranue. Ycnex u Heyaaya. Ce-
pHsT UICIBITAHUH J10 TIEPBOTO ycIiexa.
Hcneiranusa bepnysm. BepositHo-
CTH COOBITHII B CepHUM HUCHBITAHUN
Bepnymmu. I[pakTuueckas padora
«Hcnerranus bepryam»

OcBaMBaTh NOHSATHUA. HUCIBITAaHHUE, JJEMEHTAapHOE
coObITHE B UCIBITAaHUM (yCIIeX W Heynaada), cepus
HUCTBITAaHUM, HACTYIJICHHE NIEpBOTO ycrexa (Heynaa-
4n), cepusi UCIIbITaHUI bepHynu.

PemraTek 3ala4yM Ha HaXOKJIEHHE BEpPOSITHOCTEH co-
OBITHH B CEpUM HCHBITAHUH 110 MEPBOro yclrexa, B
TOM YHCJIE€ C IIPUMEHEHUEM (POpPMYJIbI CYMMBI I'e€0-
METPHUYECKOI MPOrpecCcuH.

PemiaTtp 3aJa4M Ha HaXO0XIEHHUE BEPOSITHOCTEH
3JIEMEHTapPHBIX COOBITHI B CepUHU HCIbITaHUN bep-
HyJUIM, Ha HaxXO0XXJ€HHUE BEPOSITHOCTU ONpeaeicH-
HOT'O YHCJIa YCIIEXOB B CEPUU HUCIIBITaHUM bepHyu.
H3y4yaTh B X0Ae NpaKTH4eCKO pa6GoThl, B TOM
YHCIIe C ITOMOUIBIO HU(POBBIX PECYypCOB, CBOMCTBa
BEPOSITHOCTH B CEpPUM MCIbITaHU bepHyinu

CiayyaiiHas
BeJINYMHA
(6 4)

CrnyuaifHas BeJIMYMHA U pacrapeie-
JIeHhue BeposiTHocTel. Maremaru-
4eCKOe OXKHJaHWE ¢ JIHUCIEPCHs
ciaydyalHol BenuuuHbL. [Ipumepst
MaTEeMaTUYECKOTO OXXHIAHUSI KaK

OCBOUTH NOHATHSA: ClTyJaliHasi BEJIMYMHA, 3HAUE-
HUE CIy4yalHON BEJIMUYMHBI, paclpencieHue BEpO-
SITHOCTEH.

H3y4aTh M 06CYKAaTh IPUMEPHI AUCKPETHBIX U HE-
MPEPHIBHBIX CIIyYaifHBIX BEJIUUYHUH (POCT, BEC YEIIO-
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TEOPETHYSCKOTO CPETHETO 3HAUYCHUSI
BEJIMYUHBI.

TTonsitne o 3akoHe OOJIBIINX YHCEI.
N3mepenne BeposATHOCTEH ¢ IOMO-
mipl0 yactor. [IpuMeHeHne 3akoHa
OOJIBIINX YHCEeIT

BEKa, YMCJICHHOCTh HACEJICHHUsI, IPYTHe U3MESHIH-
BBI€ BEJIMYHUHBI, pacCMaTpPHUBaBIINECs B Kypce cTa-
THUCTHUKH), MOJICIIEHBIX CIIyJalHbIX BEJIMIHH, CBSI-
3aHHBIX CO CIIy4alHBIMH onbITaMH (OGpocaHue Mo-
HETBI, UTPAITBHON KOCTH, CO CIIy4aiHBIM BEIOOPOM
H T. IT.).

OcBaMBaTh NMOHATHA: MaTeMaTHYECKOE OXXHAaHUE
CIly4aiiHOI BEJIWYMHBI KaK TEOPETHUYECKOE CPEIHEE
3HA4YEHHUE, AUCHEepCHUsi CIydyalHOM BEIMUYMHBI KakK
aHaJIOr JUCIEPCHUM YHUCJIOBOIO Habopa.

PemraTek 3aa4M Ha BbIYHMCIEHHE MAaTEMaTHUECKOTO
OXXHMJAHUSI U JUCHEPCUM JIUCKPETHON ciydaiHON
BEJIMYMHBI 10 3aJaHHOMY PacIpeaelIeHHIO, B TOM
4yycie 3a7a4, CBA3aHHBIX CO CTPaXOBaHUEM U JIOTe-
pesiMu.

3HAKOMMUTBCA C MAaT€MAaTUYECKUM OXXKUJAHUEM U
JUCIIEPCUEN HEKOTOPBIX paclpeleseHuil, B TOM
YHUCJIE pacHpeiesICHUsT CIy4YailHON BEJIMYHUHBI
«YUCIO YCIIEXOB» B CEPUH UCTIBITaHUN bepHynm.
N3y4yaThb 4acTOTY COOBITHS B TIOBTOPSIFOIIUXCS CITY-
YaWHBIX OMNbITAX KaK CIyYalHYIO BEJIUYHHY.
3HAKOMMUTBCS C 3aKOHOM OoJiblnX 4ucend (B Gpopme
BepHysuin): mpu GOJIBIIIOM YHCIIE ONBITOB YacTOTa
COOBITHS OJIU3Ka K €T0 BEPOSITHOCTH.

PewmraTh 3aa4M Ha U3MepPEHUE BEPOSITHOCTEHN C MO~
MOIIBIO YaCTOT.
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06CyXAaTh pPOJIb 3aKOHA OOJIBIIMX YHCE]l B 000CHO-
BaHWHM YaCTOTHOI'O METOJI[a M3MEPEHHUSI BEPOSTHO-
cTeil.

O6Ccy>XAaTh 3aKOH OOJIBIIIMX YHCEJI KaK IPOsIBIIC-
HHE CTATUCTHYECKON YCTOMYHMBOCTH B M3MEHUYMBBIX
SIBIICHHUSIX, POJIb 3aKOHA OOJIBIINX YUCEII B IPHPOIC
U B )KH3HHU YEJIOBEKa

0606meHne, ITpencraBnenne naHHbIX. Onumca- IoBTOPATHL U3yuyeHHOE M BBICTPAMBATh CHCTEMY
KOHTPOJIb TeJIbHAsI CTATUCTHKA. BEepoATHOCTL | 3HAHUIA.
(10 4) CIIy4aifHOTO COOBITHSI. DJIEMEHTHI PemiaTh 3aja4M Ha IpeACTaBICHHE W ONHCAHHUE
koMOuHaTopuku. CiydaiiHble BeJIM- | JaHHBIX.
YUHBI U paclpeiesICHUs PemaTh 3afa4¥ Ha HaXOXJICHUE BEPOSITHOCTEH CO-

OBITHIi, B TOM YHCJIC B OIBITaX C PABHOBO3MOYKHBI-
MU DJIEMEHTapHBIMH COOBITHSIMHM, BEPOSTHOCTEU
OOBEeAVMHEHHSI M IIepecedyeHHs] COOBITHI, BBIYHC-
JISITh BEPOSITHOCTH B OIBITAX C CEPUSIMH CiIydai-
HBIX HCIHBITAHUMI

IIpu paspaborke paboueil mporpamMMbl B TEMaTHYECKOM IUIAHUPOBAHHUH JOJDKHBI OBITH YYTEHBI BO3MOXK-
HOCTH HMCHOJIb30BaHHUS AJIEKTPOHHBIX (HH(POBBIX) 00Pa30BaATEIbHBIX PECYPCOB, SIBISIOINIUXCS YYeOHO-METO-
IUYEeCKUMH MaTepHaiaMu (MyJbTHUMEIHHHBIE NPOTPaMMBI, 3JIEKTPOHHBIC yYeOHUKH W 3aJauyHUKH, 3JIEK-
TPOHHBIC OMOIMOTEKH, BUPTyaIbHBIE TabOpaTOPUH, UTPOBBIC MPOTPAMMBI, KOJUISKIINU HHU(PPOBBIX 00pazo-
BaTEJIBHBIX PECYpCOB), MCIOIB3YEMBIMH JUIsI OOYYEHHS M BOCIHUTAHHS PA3IUYHBIX TPYI MOJIB30BaTEICH,
MPEeACTaBICHHBIMHU B JICKTPOHHOM (IHM(GPOBOM) BHAC U PEATM3YIOIIUMH AUIaKkTHIeckue Bo3mMoxxHoctu UKT,
CoJZIep’)KaHHEe KOTOPBIX COOTBETCTBYET 3aKOHOJATEIBCTBY 00 00pa3oBaHMMU.
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