MyHHUIUIIaTLHOE aBTOHOMHOE 00111€00pa30BaTEeIbHOC YIPEKICHAE —
cpeansis obmeobpasoBatensHas mkona Nel4l

«IIpuusaTo»
TIeJarorMuecKUM COBETOM
MAOYVY- COII Ne 141
ITpotokon Ne 8 ot 08.02.2024

H

€ OS‘UEoSp

e AR Gy Sy

865805 240,
@)

0 _-g" ,
'// 3

YTBepKIa»
i~ COII Ne 141
A.AnTydnera.
'08.02.2024

[Ipunoxxenue K aganTUpOBaHHON OCHOBHOI 00pa30BaTEeNbHON MPOrpaMMe OCHOBHOTO
obmero obpa3oBanus s 00yYarOLUMXCs € 3a1EPHKKOM ICUXUUECKOro 310POBb

«MareMaTHKA»

r. ExaTepunOypr,

2024

Pabouas nporpamma
1o yued0HOMY npeaMeTy



OI'JTABJIEHUE

[TOSACHUTEJIBHAS BATIMCKA ......oooitiiiieiieee et 4
OO6m1ast XapakTepUCTUKa Y4eOHOTO MpeaMeTa «MaTeMaTHKA .......cvvveeruveennnne. 4
[enu u 3a7a4n u3ydeHus yueOHOro mpeaMeTa « MaTeMaTHKAY ...........covveeeene. 6
OcobenHocTH 0TOOpA M aIanTaiK Y4eOHOT0 MaTepraia Imo MaTeMaTHKe...... [

[TpumepHsbie BUIBI AesTenbHOocTH 00ydaromuxcs ¢ 3[1P, o0ycnoBnenHbie
0CcOOBIMHU 00pa30BaTEILHBIMUA MOTPEOHOCTIMU M 00ECTICUNBAIOIITIE
OCMBICJIEHHOE OCBOEHHUE CO/IEPKaHIK 00pa30BaHUs 10 IPEAMETY

CIVEATEMATHIKA «...veeenveeeieee st eiee ettt ettt ettt e st e b e e snb et e et eebe e e nneennnas 10
Mecto yueOHoro npeameta «MaTeMaTHKa) B YUSOHOM TITAHE ..vvevvvveerrveeenns 10
[MPUMEPHAS PABOYAS I[TPOT'PAMMA YUEBHOI'O KYPCA
MATEMATUKA». 56 KITACCBI ......coiiiiiiiieiieceee e 12
L{enr NU3YUCHHSI YUCOHOTO KYPCRA tvvveiuvreeeirrerssssrneessseesssnnssssnesssssensssssesesnneenns 12
MecTo y4eOHOTO KYPCa B YUCOHOM TIITAHE ... .vvveesrrreeessrreessssnesssssnnsssssesesssneeens 14
Coneprkanre yaeOHOTO Kypca (110 TOAAM OOYUCHHUS ) ...eeevvrerureerreerreeaieeenenes 14
S KITACC ..ottt bt ettt be e b e 14
B KITACC ..ottt bt sttt et b e 15
I[MPUMEPHAS PABOYAS ITPOIT'PAMMA YUYEBHOI'O KYPCA «AJI'EBPAY. 7—
O KITACCBL ...ttt ettt ettt b e e b beenbe e re e 18
e U3yUEHUS] YUEOHOTO KYPCA .evverureernreessreeaneeessreesnneesnnessnessnsessssesessnsessnes 18
MecTo y4eOHOTO KYPCa B YUEOHOM TIIAHE. ....ceeuvveerrreenreesnreesnneesneeenneeennneennnes 19
Conepxxanue yaeOHOro Kypca (M0 TOJAAM OOYUCHUS ) ..eeeevvreeerrreerrreeesnrneeenens 19
4 3 2 SRR 19
B KITACKC ..ottt bttt et r e e 21
D KITACC .ottt ettt ettt st e 21
I[MPUMEPHAS PABOYAS TTPOITPAMMA YUYEBHOI'O KYPCA «I'EOMETPUS».
Fa B 1 N Y (TSR 23
L{enr N3YUCHHS YUCOHOTO KYPCRA tvvveirvrresiureresssrneessrnesssnnesssnesssssenssssseeesnseenns 23
MecTo y4eOHOTO KYPCa B YUEOHOM TIIAHE. ....ceeuvveerreernreesnreesnreesneesnneeesnneennnes 23
Conepxanue yaeOHOro Kypca (M0 TOJAAM OOYUCHUS ) .veeevvreerireeerrreeesireeeanens 23
4 3 2 N SRR 23
B KITACC ..ottt et et ae e ra e nree e 24
D KITACC ..ottt ettt ettt e e be e sbee e 25
I[TPUMEPHAS PABOYAS ITPOI'PAMMA YUEBHOT'O KYPCA
«BEPOATHOCTDb U CTATUCTUKAY» 7-9 KITACCBI .....oooviiiiiiiiiiic 26
e U3YUECHUS] YUEOHOTO KYPCA ..vverureerureessreeasseeassreessneesssessnessnsessssesessneessnes 26
MecTo y4eOHOTO KYPCa B YUEOHOM TIIAHE. ....ceeuvveerrreesireessreesnreesseeasseeesnneessnes 27
Conepxanue yaeOHOT0 Kypca (M0 TOJAAM OOYUCHUS ) vvveevrreerrreeesrreessseneeannns 27
4 3 2 N SRR 27
B KITACKC ..ottt ettt sttt b e e 27
D KITACC ..ottt ettt e be e beenree e 28



[TpumepHbIE KOHTPOIBHO-U3MEPUTENBHBIE MATEPHAIIBL .....ceveeenreeareeeineenenes 28

IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA YYHEBHOI'O ITPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA .. 32

JIMHHOCTHBIE PE3VYJIBTATDBIL ... 32
METAIIPEMETHBIE PE3VYJIBTATDBL ......cooiiiiiieiee e 32
[TPEAMETHBIE PE3VYJIBTATDBI ......oeiiiiii e 33

[VDIAHUPYEMBIE ITIPE/IMETHBIE PE3VJIBTATBI OCBOEHUA
PABOYEN ITPOI' PAMMBI KYPCA «MATEMATHUKA» . 345 KJIACC .... 34

B KITACC ..o 35
IVIAHNPYEMBIE ITPEIMETHBIE PE3YJIbTATBI OCBOEHMA

PABOYEH ITPOT' PAMMUBI KYPCA «AJITEBPAY ... 37
T KITACC ..o 37
B KITACKC .ot 39
D KITACC ..o 40
I[VDIAHNPYEMBIE ITPEIMETHBLIE PE3VJIbTATBI OCBOEHIA

PABOYEN I[TPOI'PAMMBI KYPCA «TEOMETPUS» ......oovvveererrrierenns 41
T KITACC et 41
B KITACC ..o 42
D KITACC ..o 43

IIJTAHUPYEMBIE IIPEJMETHBIE PE3YJIbTATbI OCBOEH1
PABOYEU ITPOI PAMMEI KYPCA «BEPOATHOCTD U CTATUCTUKA»

......................................................................................................................... 44
T KITACC .o 44
B KITACC .ot 44
D KITACKC .ottt r e sne e 45
TEMATHUYECKOE INTAHUPOBAHUE ..o 46



[TOACHUTEJIBHA A 3AITNCKA

PaGouass mporpamma T0 MaTeMaTHKE JUIsl OOYYAIOIIUXCS C 3aJepiKKON
ncuxuueckoro pazsurtus (nanee — 3[1P) Ha ypoBHE 0CHOBHOTO 00111€TO0 00pa30oBaHUs
MOJAroTOBJACHa Ha ocHoBe denepaqbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOTO
CTaHIapTa OCHOBHOTO obmiero obpazoBanus (IIpuxazMunmnpocBemenust Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MHHHCTEPCTBOM IOCTUIIMH Poccuiickoi
®denepanuu 05.07.2021 1., per. Homep 64101)(naee — ®I'OC O0O0), [MpumepHoii
aJIalITUPOBAHHON OCHOBHOM 00pa3oBaTeNbHOM MpPOrpaMMbl OCHOBHOTO OOIIETO
00pa3oBaHusI OOYYAIOMIMXCS C 3aJEPKKONM TCUXUYECKOrOo pa3BUTHSL (0J0OpEHHOMU
pemerneM @YMO no o61emy oopazoBanuto (mpotokoii oT 18 mapta 2022 r. Ne 1/22))
(manee — [TAOOII OOO 3I1P), [TpumepHoi pabouel mporpaMMbl OCHOBHOT'O OOIIETO
oOpa3zoBanusi o mnpeamery «Maremarukay, [[porpaMmbl BociTaHMs, C y4e€TOM
pacipeesieHHbIX 0 KJaccaM TMPOBEPSEMBbIX TPeOOBaHUN K pe3ysibTaTaM OCBOCHUS
AnanTupoBaHHOM OCHOBHOM 00Opa3oBaTeNbHOM MpOrpaMMbl OCHOBHOTO OOILIEro
oOpa3oBaHMsl OOy4arOUIMXCA C 3aJEpKKOM ICUXMYECKOTo pa3BuTus. B paboueit
mporpaMMe ydYTeHBl WJCH W TOJoKeHWs KoHmenmuu pa3BUTHS MaTeMaTHYeCKOTO
obOpazoBanust B Poccuiickoiidenepanuu.

Oo0mas xapakrepucTuka yue0Horo npeaMera «MareMmaTuka

VY4eOnblii npeamer «MaTemaTHKa» BXOOUT B HPEIMETHYIO 00JacTh
«Marematuka u uHpopMaTuka». OH CIOCOOCTBYET Pa3BUTHIO BBIYMCIUTEIBHON
KyJIbTYpbl U JIOTMYECKOTO MBIIUICHUS, (OPMHPOBAHUIO YMEHHUS IOJIb30BAThCS
QITOpPUTMaMH, a TaKKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
NOBCEAHEBHOM >KuM3HM oOyuatomuxcsi ¢ 3[IP. YueOHblii mnpeamer pas3BuBaer
MBILUIEHHE, MPOCTPAHCTBEHHOE BOOOpakeHHE, (PYHKIIMOHAIbHYIO I'PaMOTHOCTD,
YMEHHUSI ~ BOCIPUHUMATh U KPUTHYECKH  aHAIU3UPOBATh  MH(POpPMAIHUIO,
MPEACTABJICHHYIO B PA3JINYHBIX (pOopMax.

OOyuenue maTeMaTUKe JAET BO3MOXKHOCTh pa3BUBaTh y oOyuaromuxcsa ¢ 311P
TOYHYIO, PAIllMOHAJIIBHYI0O W WH(OPMATUBHYIO peub, yMEHUE OTOMpaTh HaumbOojee
MOAXO/SIINE SI3bIKOBBIE, CUMBOJUYECKUE, TpaQUUecCKue CpeAcTBa ISl BBIPAKEHUS
CYKJICHUU U HATJISJHOTO UX MPEJACTABICHHUS.

Heo0xoanmMbiM KOMIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHUU
ABIIsIETCS  O0Ilee 3HAaKOMCTBO C METOJAaMU TO3HAHUA JEHCTBUTEIHHOCTH,
IIPEACTABJICHUE O IPEIMETE U METOAAX MaTEMAaTUKH, UX OTJIMYMH OT METOJOB JIPYTUX
€CTECTBEHHBIX M T'YMaHUTApHBIX HAayK, 00 OCOOCHHOCTSAX MPUMEHEHHS MaTeMaTHUKU
JUIA PELIEHUs HAyYHBIX W MPUKIAAHBIX 3a1ad. TakuM oOpa3oM, MaTeMaTHYecKOe
oOpa3oBaHNe BHOCUT CBOM BKJIa/ B (popMupoBaHue 0011Iel KyIbTyphl YEJIOBEKA.

N3yyeHne MareMaTHKu TaKkKe CIOCOOCTBYET ACTETHYECKOMY BOCHUTAHUIO
YeJoBeKa, MOHMMAHHWIO KpPAacoThl M M3SIIECTBA MAaTEMAaTUYECKUX PaCCyKICHUMH,
BOCIIPUSITHIO TEOMETPUUECKUX (HOPM, YCBOECHUIO UJIEU CUMMETPHUH.



[IporpamMma oTpakaeT coaepkaHue oOydeHus npeamery «Martematuka» c
y4eTOM 0COOBIX 00pa3oBaTeIbHBIX MOTpeOHOCTEH oOyvaronuxcs ¢ 3[1P. Onanenue
y4eOHBIM IpeaMeToM «MaremaThka» Npe/CTaBIsIeT ONPeeICHHYIO CIOXKHOCTD JIJIs
yuamuxcsi ¢ 3[IP. ¥V oOyuarommxcs c¢ 3[IP nHauboisiee BbIpake€Hbl OTCTaBaHUS B
Pa3BUTHHU CIOBECHO-IOTUYECKUX (OPM MBIIUICHUS, TI03TOMY aOCTpakTHbIE U
OTBJICYEHHBIE KAaTErOpPUU UM TPYIOHOAOCTYIHBI. B TOXe BpeMs IpH CHEUAIbHOM
oOyueHuu oOOydyaromuecss MOTYT BBIIOJHATh 3aJaHud 10 anroputMy. OHH
BOCIIPUMMYHBBEI K MOMOIIM, MOTYT BBIIIOJHUTH MEPEHOC HA AHAJIOTMYHOE 3aJaHuE
YCBOEHHOT0 crnocoba peunieHus. CHU)KEHHUE Pa3BUTHS MBICIUTEIbHBIX OIEpanuil u
3aMEJUIEHHOE CTAaHOBJICHHE JIOTUYECKUX JEUCTBUM NPUBOAAT K HEIOCTATOYHOU
OCMBICJICHHOCTH COBEPIIAEMBIX YUEOHBIX ACHCTBHM. Y 0Oydaroumxcs 3aTpyIHEHBI
CUETHBIC BBIUYMCIIEHUS, MPOU3BOJMMBIE B YM€. B NMUCHMEHHBIX BBIYUCICHHUSIX OHHU
MOTYT MNPOIyCKaTh OJMH W3 MPOMEXKYTOUHbIX mmaroB. [Ipm pabore ¢ yuciIOBBIMU
BBIPDQKCHHUSIMU, BBIYUCICHUEM HMX 3HAYEHUs MOTYT HE YJIEpKUBATh IpPaBUIbHBINA
nopsiok aercteuid. [lpu ynpouiennu, npeodpazoBaHuu BeipakeHnid yuamuecs ¢ 311P
HE MOTYT CaMOCTOSITEJIBHO NPUHATH PELICHHE O IOCJIEI0BATEIbHOCTH BBIIIOJIHEHHUS
neiucTBuil. KOHKPETHOCTh MBIIIIEHUSI OCJIOXKHSET YCBOCHHs HABBIKA PELICHUS
YpaBHEHUI, HEPaBEHCTB, CHUCTEMBI YpaBHEHMH. M MamomocTymHO CoOBEpIIECHHE
oOpaTUMBIX Onepaiuil.

Huskuii  ypoBeHb  pa3BUTHS  JIOTUYECKHMX  ONEpPAlM, HEIOCTaTOYHas
00O0OIIIEHHOCTh MBIIUICHHUS] 3aTPYIHSIOT U3ydeHue TeMbl «DyHKIuu»: 1pu
onpeneneHu (QyHKIMOHAIBHOM 3aBUCUMOCTH, NPH OMNHCAHUM TpapUUecKoit
CUTYAIIMH, UCTIONIb3YsI T€OMETPUUECKHIl, anreOpandeckuid, QyHKINOHATbHBIA S3BIKH.
Hepeako yuaniuecss He BUIAT pa3HULIBI MEXKIY 00NAaCTbIO onpenenaeHust GyHKIUU U
00J1aCThIO 3HAUYECHUH.

Pemenne 3amau conmpsbkeHO € TPYAHOCTSIMHU O(OpMIIEHUS KpaTKOW 3aIucH,
IPOBEACHMS aHAJIM3a YCJIOBUS 3a/1a4H, BBIJIEICHUS CyllecTBeHHOro. O0yyaromuecs ¢
31IP 3aTpynaHsrOTCS clelaTh YMO3AKIIOYEHHE OT OOIIEro K YacTHOMY, HEpEIKO
BBIOMpAIOT HEpalMOHAJbHBIE CIIOCOOBI  PEIIEHUs, HWHOTJa OTrpaHUYHUBAIOTCS
MaHUIYJSIUSAMU C YUCIIAMHU.

[Ipy w3yuyeHuum reomeTpuueckoro wMarepuana oOydaromuecs ¢ 3IIP
CTAJKMBAIOTCS €  TPYAHOCTBIO  JelaTh  JIOTUYECKUE  BBIBOJbI,  CTPOMUTH
IOCJIEAOBATENBHBIE PACCYKICHUS. HenpouHble 3HaHNS OCHOBHBIX TEOPEM I'€OMETPUHN
OPUBOJUT K OIIMOKAM B PEIICHUU TeoMeTpuueckux 3aaad. OOydaroniuecss MoryT
NOJMEHUTH (POpMYJTy, HENIPABUIILHO NMPUMEHUTH TeopeMy. K cepbe3HbIM ommbkam B
pelmieHuy  3aJad  OPHUBOMAT  HEAOCTAaTOYHO  PA3BUTHIE  MPOCTPAHCTBEHHBIE
npencraBieHus. IM C10KHO BBIMOJIHUTH YEPTEXK K YCIOBHIO, B MUCbMEHHBIX paboTax
OHU HE MOTYT IIPUBECTU OOBICHEHUE K UEPTEKY.

ToyHOCTB 3aIIOMUHAHMSI ¥ BOCIIPOU3BECHHSI yueOHOTO MaTepraia CHUYKEHBI 10
IpUYMHE CJIAa00CTH MHECTUYECKOM JEesATENbHOCTH, CY>KEeHUs o0bema MaMsATH.
Oo6yuatomumcest ¢ 3I1P tpeOyercs Oosbllie BpeMEHHM Ha 3aKpervieHHe MmaTepuana,
aKTyalnu3alys 3HaHUH 10 ONIOpE IPU BOCIPOU3BEICHHH.

Jl1st mpeo1osieHnst TpYIHOCTEHN B M3y4eHUH yueOHoro npeaMera «MaremaTrka
HeoOxonuMa ajanTtanus o0beMa M XapakTepa y4yeOHOro marepuana K
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MO3HABATENbHBIM BO3MOXHOCTAM ywamuxcsi ¢ 3[IP. Crnexyer y4eOHbII MaTepuan
MPETNOAHOCUTh HEOONBIIUMU TOPIHUSIMH, YCIOXKHSIS €ro MOCTENeHHO, H3BICKHUBATh
CHOCOOBI  aJanTaluyd TPYIAHBIX 3aJaHUil, HEKOTOpble TEMbl JaBaTh Kak
O3HAaKOMHUTEJIBHBIC; HCKIIFOYATh OTAEJIBHBIE TPYIHBIE TOKA3aTEIbCTBA; TEOPETUUYECKUI
MaTepuall PEKOMEHAYETCS HM3y4aTb B IIPOLECCE NPAKTUYECKON IEATEIBHOCTH IIO
pemieHnto  3agad.  OpraHuyeckoe €QUMHCTBO IPAKTHYECKOW UM YMCTBEHHOM
JESTENIbHOCTH y4YalluXcsd Ha YypOKaX MAaT€MaTUKH CIIOCOOCTBYIOT IPOYHOMY U
CO3HATEJIbHOMY YCBOEHUIO OA3UCHBIX MATEMAaTUYECKUX 3HAHUNM U YMEHUH.

IIeJIl/I U 3aJaY1 U3YyUYCHUSA y‘l€6HOI‘O npeamerTa «MarTemMaTHKa»

[IpuopuTeTHBIMU Yyeramu 00ydeHUs MaTeMaTUKe B 5—9 Kilaccax sIBISIOTCS:

* (opMHUpOBaHUE IEHTPATIHHBIX MATEMATHYECKUX TMOHSATUN (YUCIIO, BEIUYMHA,
reoMeTpuyeckas  Qurypa,  IMEpEMEHHas,  BEpPOSTHOCTb, byHKLHSA),
00€eCMeYnBaOIINX MPEEMCTBEHHOCTh U TEPCIEKTUBHOCTh MAaTE€MaTHYECKOIrO
oOpazoBanus ob0ydaromuxcs ¢ 3I1P;

* noxaBeaeHue oOyyaromuxcs ¢ 3[1P Ha TOoCTymHOM /1711 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3H MAaTEMATUKHU U OKPY>KAIOIIET0 MUpPa, TIOHUMAHUE MAaTEMATUKHU KaK
4yacTu o01IeH KyJIbTYphl YEIOBEUECTBA;

" pa3BUTHUE MHTEIUIEKTyaJIbHbIX U TBOPYECKUX CIIOCOOHOCTEW OOYYarOIIUXCS C
311P, no3HaBaTeIpHON aKTUBHOCTH, HCCIIEIOBATENIbCKAX YMEHUN, KPUTUYHOCTH
MBIIIEHUS, UHTEPECA K U3yYCHHIO MaTEMAaTUKH;

* (popmupoBaHue (YHKIMOHAJIBHON MaTeMaTH4YE€CKOM TIpPaMOTHOCTU: YMEHHS
pacno3HaBaTh MPOSIBICHUA  MaTeMaTHYECKUX  TOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEHN B pEAIbHBIX )KU3HEHHBIX CUTYallUAX U PU U3YUYEHHUH JIPYTUX
y4eOHBIX MpPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
dbopMyIMpoBaTh MX Ha S3bIKE MATEMAaTHKU U CO3/1aBaTh MaTeMaTHYECKUE
MOJEIHN, MPUMEHSATh OCBOEHHBI MaTEeMaTUYECKUW amnmapar g perieHus
MPAKTUKO-OPUEHTUPOBAHHBIX  33Ja4, MWHTEPIOPETUPOBaTH U  OLICHHUBATh
MOJIyYECHHBIE PE3YJIBTATHI.

JlocTrkeHne 3Tux 1enei o0ecrneuynBaeTcs peeHueM CIEYIOIINX 3a0ay.

* ¢opmupoBath y oOyuarmuxcs ¢ 3[IP HaBeiku yueOHO-TIO3HaBaTEIbHOU
NEeATEIbHOCTH: IUIAHMPOBaHUE paldOThl, MOWCK pAIMOHAIBHBIX MyTell ee
BBITIOJIHEHHUS, OCYILIIECTBICHUSI CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HMHTEIUIEKTYaJIbHOMY pa3BUTHIO, (OPMUPOBATH KayecTBa,
HEO0OXOMMbIE YETIOBEKY JIJIsl MOJTHOLIEHHOM JKU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHbBIE MAaTEMaTUYECKON JIEATEIbHOCTH: SICHOCTU U TOYHOCTH MBICIIH,
UHTYULWHU, TPOCTPAHCTBEHHBIX MPEICTABICHUI, CIIOCOOHOCTH K MPEOJI0JIEHUIO
TPYIHOCTEW;

* (GopMHpOBATH KIIOUEBBIC KOMIICTCHIIMH YYaIIUXCs B paMKax MPEeIMETHOU
obnactu «Maremartuka 1 HHPOPMATHUKAY,

" pa3BUBAThH MOHATUHHOE MBIIICHUS oO0ydatomuxcs ¢ 3I1P;



" OCYIIECTBIISTh KOPPEKIMIO MO3HABATEIBHBIX MpoIieccoB ooyyatomnuxcs ¢ 3I1P,
HEOOXOJMMBIX [IJII OCBOCHHS IPOTPAMMHOTO MaTepuaja Mo y4eOHOMY
peIMETY;

" [peaycMaTpuBaTh BO3MOXHOCTh KOMIIEHCAIIMKM 00pa30BaTeNbHbIX Je(UIIUTOB B
OCBOGHHUH TMPE/IIECTBYIONIETO MPOTPaMMHOTO MaTepHaia y oOyJarommxcs ¢
3I1P 1 HEZOCTAaTKOB B UX MAaTEMAaTUYECKOM Pa3BUTHUH;

" chopMHUpPOBATH YCTONUYMBBIN HHTEPEC YUAIIUXCS K IPEIMETY;

" BBISABJIATH U PA3BUBATh MATEMATUYECKHUE U TBOPUYECKHUE CIIOCOOHOCTH.
OcHOBHBIC JIMHUM COJIEpKaHUsl Kypca MareMaTuku B 5—9 kiaccax: «Yucna u

BBIUMCIICHUS», «Anredpa» («Anredpandeckue BBIpAXKEHUS», «YpaBHEHUS U
HepaBeHCTBa»), «Dynkuun», «l'eomerpus» («l'eomerpuueckue GUIypbl U HX
CBOMCTBay, «M3MepeHne reoMeTpUIECKUX BEIUUUHY), « BEpOSATHOCTh U CTaTUCTUKAY.
JlaHHbBIE TUHUM PA3BUBAIOTCS MapajljIeNIbHO, KaXKIasi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHA OT JApPYroid, a B TECHOM KOHTaKTE H
B3aumoaeiictBuu. Kpome »3Toro, ux oOBeOUHSET JIOTMYECKas COCTaBISAOIIAs,
TpaJULIMOHHO PHUCYIIAsi MATEMATHUKE U IPOHU3bIBAIOIIAS] BCE MATEMATUYECKHE KYPChI
u coxaepxatenbHble TMHUU. ChopmynupoBanHoe B DenepanbHOM rocyJapCTBEHHOM
00pa3oBaTENbHOM CTaHJIAPTE OCHOBHOIO 00IIEro 0Opa3oBaHMs TPEOOBAHHE «YMETh
ONepUpOBaTh MOHATUIAMMU: ONPEACIICHUE, aKCHOMA, TEOPEMA, I0KA3aTEIbCTBO; YMEHUE
pacno3HaBaThb MCTUHHBIE M JIOKHBIE BBICKA3bIBAHUS, MPUBOAUTH MPUMEPHl H
KOHTPIIPUMEPBI, CTPOUTH BHICKA3bIBAHUS U OTPULIAHMSI BBICKAa3bIBAHUI» OTHOCUTCS KO
BCEM KypcaM, a ((OpMHUPOBAHHE JIOTUUECKMX YMEHHUM pacnpeenseTcs 1o BCeM rojam
00yueHHs Ha YPOBHE OCHOBHOI'O 00IIIero o0pa3oBaHuUs.

Conepxxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yjbTaTam
ocBoenus [IpumepHoil paboueit mporpaMMbl, pacrpeesI€HHBIM 10 ToJaM 00y4eHHUs,
CTPYKTYpUPOBAHO TakMM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NMPUHIUIHAIBHBIM
BOIpocaM  oOydaromuecsi  o0pallayiiCh  HEOJHOKPATHO, UTOOBI  OBJAJICHUE
MaTeMaTUYECKUMH TMOHSATUSMU M HABBIKAMHM OCYIIECTBISJIOCH MOCIENIOBATEIBHO U
MOCTYMATENbHO, C COOJIOJEHUEM MPUHLUINA MPEEMCTBEHHOCTH, & HOBBIE 3HAHUSA
BKJIFOUAJIMCh B OOULIYI0 CHCTEMY MAaTE€MaTHYECKUX MPEACTABICHUN OO0Yy4aloIIUXCs C
3I1P, pacmmpsast u yriyounsst e€, o0pa3ysi IpoYHble MHOKECTBEHHBIE CBA3U. OO0mImMe
eI u3ydeHus: yueOHoro npeamera «MaremaTuka» mnpejactaBieHbl B lIpumepHoit
paboueil mporpamme OCHOBHOT'O 00111eT0 00pa30BaHUs.

Oco0enHocTH 0TOOPA M aJanTallMM Y4eOHOI0 MaTepHuaJia 10 MaTeMaTHKe

OOyuenue yueOHOMY mpeameTy «MareMaTtuka» CTPOUTCS Ha CO3IaHUU
ONTUMAJILHBIX YCIOBUHU /I YCBOEHUSI TPOTPAMMHOTO MaTepHalia 00ydJarouuMuCs ¢
3I1P. bonbiioe BHUMaHUE yaenseTcs oT0opy yueOHOro Marepuaia B COOTBETCTBUU C
MNPUHILIUIIOM JOCTYMHOCTH IPH COXPAHEHUU OO0IIero 0a30BOr0 YpOBHS, KOTOPBI
JOJKEH 0 CO/IEP KaHUIO U 00BEMY OBITh aIallTUPOBAHHBIM Ui 0Oy4daromuxcs ¢ 3[1P
B COOTBETCTBHM C HX OCOOBIMH OOpa3oBaTelbHBIMH TOTpeOHOCTSIMH. CremyeT
o0jerynTh oBIaZeHue marepuanoM oOyuaromumucs ¢ 3I[IP mocpenctBom ero
JETaTbHOTO OOBSICHEHHUS C CUCTEMATUYECKUM TTIOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKU
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B INPUMEHEHUU 3HAHUM, MCHOJb3YysS MPUEMBl aKTyaln3auuu (BU3yajbHas oOIOpa,
MaMsTKa).

[Iporpamma npeaycMaTpyUBaeT BHECEHUE HEKOTOPBIX U3MEHEHUI: YMEHBIIIECHUE
o0beMa TeOPETUUYECKUX CBEJICHUMN, BHIHECEHUE OT/IEIBHBIX TEM MIHIIENbBIX Pa3/IesioB B
MaTepHalibl 111 0030PHOT0, 03HAKOMHUTEILHOTO U3YUYCHUSI.

N3meHneHnus nporpaMmmsl B 5-9 Kjaccax

Mamemamuka 6 5 u 6 knaccax

B 03HaKOMHUTEIBHOM IIJJAHE PEKOMEHAYETCS HW3y4daTh CIEAYIOIIHE TEMBI:
«Pumckas Hymepauus», «PaBable ¢urype», «umuaap, konyc, mapy», «Kyo»,
«IIpssmoyronpHBI Mapamnenenumnen», «llepemenenre Mo KOOPAMHATHOW IPSIMON»,
«Mopaynp yucna», «HuciaoBble NPOMEXYTKH»; «Macmrad» (M3ydaerca B Kypce
«I'eorpadusi»); «M300paxeHne reoMeTpuuecKkux (pUryp Ha HEIMHOBAHHOW Oymare ¢
WCIIOJB30BAaHUEM LHPKYJA, JIMHEWKH, YrOJbHUKA, TpPAHCHOpPTHpa», «/lnuHa
oKkpyxHOCTH», «Ilmomane kpyra», «llapamiensubie npsmeliey, «llepneHauKyaspHbIe
npsMbiey, «OceBast U LIEHTpalibHas CUMMETPUN» (M3ydaeTcs B Kypce F€OMETPHH);
«beckoHeuHble TEPUOAMYECKUE JAECATUYHBbIE JapoOu. [lecsiTuuHOE NpUOIMKEHNE
OOBIKHOBEHHOM ApoOn» (M3ydaeTcsi B Kypce ajireopsbl).

Crenyer yMEHBIIMTH KOJIMYECTBO YacOB Ha crlenyromue TeMmbl: «Pemenue
JOTUYECKUU 3amau», «JnmHa otpeskay», «lllkane», «PacnpenenuTenbHbI 3aKOH
YMHOXKEHHUS», «3aliCch IPOU3BEAEHUS ¢ OYKBEHHBIMU MHOXKUTEIAMIY, «[locTpoenue
KOH(Urypanuii U3 vacteil mpsMoM, OKPYHOCTH HAa HEJIMHOBAHHON M KJIETYAaTOH
Ooymarey, «Jlenurenu u kpatHbie. [IpuszHaku nenumocTtny, «Hambonpmmii oOmmii
JeNIUTeNb U HauMeEHbIllee o0lee KpaTtHoe. JeaMMoCTh CyMMBbI UM IPOU3BEICHUSY.
«IIpuBenenue 1pobu K HOBOMY 3HaMeHaTelNoy, «HaxoxeHue yacT Hesnoro U 1ejioro
no ero yactuw». «OKpyrieHue OeCATHUUHBIX Apobei». «Permenue 3amad nepedopom
BCEX BO3MOXKHBIX BapHaHTOBY». «CocTaBiieHnE OYKBEHHBIX BBIPAXKEHUN MO YCIOBHUIO
3ajaun». BeicBOOOIMBIINECS Yachl MOXKHO MCIOJIb30BaTh HAa MOBTOPEHHE (B Hayasle U
KOHIIE Y4eOHOT0 T0/1a), Ha U3y4YeHue Hanbosiee TPYIHBIX U 3HAUUMBIX TeM: B V Kiiacce
— Ha pelIeHNe YpaBHEHUH, PUBEJIEHNE APOOU K HOBOMY 3HAMEHATEI0, YMHOKEHHUE U
JeJieHue JECATUYHBIX IpoOeit, m3mepeHue yrioB; B VI kimacce — paelicTBus ¢
MTOJIOKUTENIBHBIMU M OTPULIATENBHBIMU YUCJIAMU, PELIEHUE YPABHEHHM, CIIOKEHUE U
BBIUMTAHHUE YMCEN, COAEPKALIUX LIEYI0 U APOOHYIO YacTh, HA YMHOKEHUE U JICTICHHE
O0OBIKHOBEHHBIX APOOEH.

Anzebpa

B 03HaKOMHUTENBHOM IIJJaHE PEKOMEHAYETCS HW3y4daTh CIEAYIOIIHE TEMBI:
«ppaumnonansaeie uyncia. [elicTBUTeNbHbIE yncaa», « CpaBHEHUE JAEHCTBUTEIIbHBIX
quces, apu@METHICCKUE JCHCTBHS C JISHCTBUTEIBLHBIMU 4yuciaMmuy», «HaxoxnaeHue
MPUOJIMKEHHBIX 3HAYEHWW KBaApaTHOTO KopHs», «Teopema Buera», «Pemenus
YPAaBHEHUHU TPEThEU U YETBEPTOU CTENEHEN PA3JIOKEHUEM HA MHOKUTENN», « DyHKIUS Yy
=Vx ¥ ee rpapuk», «IlorpenrHocTs 1 TOUHOCTh TPUOIHKEHUN», «UeTHbBIE U HeueTHBIE
Gynxuun», «Oynkuus y=x"», «DyHkuus y= ax®, ee rpaduk u ceoiicta. I'paduku
(ynxnmii y= ax? + n 1 y=a(x-m)?, «YpaBHEHHE C IBYMs IEPEMEHHBIMH U €TOrpaduK»,
«I"padmueckuii cnocod pelieHuss cUCTeMbl ypaBHeHU», «M300paxkeHue



YJIEHOB apU(METHUECKON U T€OMETPHUUECKON POTPECCHI TOUKaMH Ha KOOPAMHATHOM
MJI0CKOCTH. JIMHEHHBIN U 3KCIIOHEHIHUANBHBIN poCcT. CIOKHBIE POLEHTHD.

CrenyeT yMEHBIINTh KOJHWYECTBO 4YacOB Ha u3ydeHHe TeM: «DopMynb»,
«Jloka3zaTenbCTBO TOXKIECTBY», «JIMHEHHOE ypaBHEHHE C JIBYMSI HEHU3BECTHBIMHY,
«I"paduk TUHEHHOTO ypaBHEHUS C ABYMs NepeMeHHbIMUY, «I'paduyeckoe pelieHue
JIMHEWHBIX YPABHEHUN U CHCTEM JIMHEHHBIX YpaBHEHUIN», « CBOMCTBA KBaJPAaTUUYHON
byHKITIN.

BricBoOOqUBIIIMECST Yachl PEKOMEHAYETCS HCMOJIb30BaTh: ISl  JIydllen
npopaboTKu Hambosee BaKHBIX TeM Kypca: «Pemenuwe ypaBHeHmil», «PemieHnue
cUCTeM ypaBHeHHI», «CoBMecCTHbIE NEHCTBUS ¢ Ipodsimuy, «[IpumeHenne cBONCTB
apu(MeTUYEeCKOro KBaJAPAaTHOIO KOPHSA»; Ha TIOBTOPEHHUE, peIlIeHue 3ajad,
npeoOpa3zoBaHuEe BHIPAKEHUI, a TAK)KE Ha 3aKpEeIJIeHUE M3YYeHHOr0 MaTepuara.

TI'eomempusn

CrenyeT OCHOBHOE BHUMAHHE YJEIUTh MPAKTUYECKOW HANPaBIECHHOCTH Kypca,
UCKIIIOYMB M YIOPOCTUB HaWOOJIee CIOXKHBIA 11 BOCHPUSITHS TEOPETUUECKUI
Marepuasi. Ha ypokax reoMerpuu HEOOXOAMMO MAKCUMAJIbHO HCIOJIb30BATh
HarjsAHble CpelacTBa OOydeHHs, OOJble MPOBOJUTH MPAKTHUYECKUX paboT cC
y4yaluMucs, peuars 3a1add. CTpOUTh pelieHue 3a1a4 Npu NOCTOSSHHOM O0OpalieHUH
K HaIJBSIAHOCTU — PUCYHKAM M YEPTEXKaAM.

O3HaKOMHUTENBHO JaTh TeMBL: «TeopeMbl M J10Ka3aTEIbCTBO. AKCHOMBDY,
«JlokazarenbCcTBO  OT MPOTUBHOrO», «CymecTBOBaHME M €IWHCTBEHHOCTH
NEPIEHAUKYJIApa K IpsAMon», «Meroa reoMeTpudeckux mecr», «Merox yaBoeHUs
Meauanbsy, «Teopema daseca u Teopema O IPONOPLUOHAIBHBIX O0Tpe3Kax», «LleHTp
Macc TpeyroiabHuKa», «I3MeHeHne TPUrOHOMETPUIECKUX (DYHKITUI MpU BO3pacTaHUU
yriay, «@opMynbl U1 PagdyCOB BIIMCAHHBIX M ONMCAaHHBIX OKPYKHOCTEH
NPaBUWIBHBIX MHOTOYTOJBHHUKOBY», «YpaBHEHUE MpsiMoily», «JBuxkenune», «CBoWCTBa
IBWKEHUA», «TeopemMa 0 IPOU3BENEHUN OTPE3KOB XOPJI, TEOPEMBI O NPOU3BEIACHUN
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJAPATE KACATEIBHOW.

CrenyeT yMEHBIIUTh KOJMYECTBO 4YacOB HAa M3ydeHHE TeM: «CHMMETpUYHBIE
¢urypsl. OCHOBHbIE CBOMCTBA OCEBOI CUMMETpUN», «LIeHTpaibHast CUMMETPHSI»,
«lTapanmnensubiii  mepenocy», «lloBopor», «lIpeoOpazoBanue mnomodus. IlomgoOue
COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIE 3aJa4M HA ITOCTPOCHHUE C IOMOIIBIO
LUAPKYJl W JIMHEHMKW», «JleKapToBBI KOOpPAMHATBI Ha IUIOCKOCTW», «PemeHne
TPEYTroJIbLHUKOBY, «[lomobue dhurypy.

BricBoOoaMBIIIMECS Yachl UCIIOIB30BATh HA PEIICHHUE 33/1a4 U TOBTOPEHHUE.

Bepoamnocmo u cmamucmuka

B cBsi3u ¢ TeM, UTO JaHHBIM KypcC BBI3bIBAET HAWOOJIBIINE CIIOKHOCTU MAJIS
oOyuaromuxcst ¢ 3P, cBsi3aHHbIE CO CHMIKEHHBIM YPOBHEM pa3BUTHUSL CIOBECHO-
JIOTUYECKOTO MBIIUIEHUS, €r0 W3Yy4YeHUe JOHKHO CTPOUTHCS Ha 0a30BOM ypOBHE U
NOCTYITHOM I YYEHHKOB Marepuaine. OCHOBHOE BHHMAaHUE CIEAYET YIEIUTh
pas3zienaM, CBA3QHHBIMH C TIOBTOPEHHEM IMPOMIAECHHOIO MaTepuana, YBEIUYHUTh
KOJIMYECTBO YIPAKHEHUW W 3aaHWM, CBSA3AHHBIX C MPAKTUYECKOU IESATEIbHOCTHIO
00yJaroImxcs.



Heo0xomuMo TmepecMOTpeTh COJIEpKaHHE TEOPETUYECKOr0 MaTepualia u
XapaKkTep €ro H3JIOKEHUS: TEOPSTHYESCKHA MaTephal MpPEeNoJHOCUTh B IIPOIECCE
pelIeHus 3a7ad W BBIMIOJTHCHHUS 3aJaHUi HaTJISTHO-TPAKTUYECKOTO XapakTepa; He
TpeOOBaTh BHIBOJIA M 3alIOMHHAHUS CIIOKHBIX (OPMYJI, PEIICHUS HEeCTaHAApTHBIX,
TPYAOEMKHX 3aJaHui. P TeM creayeT u3ydaTh B 03HAKOMHUTEIHLHOM IUTaHE.

Buas! nesreasnoctu odyyaromuxcs ¢ 3IIP, 00yc/ioB1eHHBIEOCOOBIMU
o0pa3oBaTeJibHBIMHU MOTPEOHOCTAMHM U 00ecIeYuBaIOIIHeE
OCMBICJIEHHOE OCBOECHHE CO/IeP:KAHNH 00Pa30BaAHUS 110 NPeAMETY
«MaremaTuka»

Conepxanue BUIOB JesTenbHOCTH oOyuwatouuxcsa ¢ 3[IP onpenensierca ux
0CcOoOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAMU. [IOMUMO IIMPOKO HCMONB3YyEMBIX B
OOII OO0 o6mux amst Bcex 00ydaronuxcsi BUJOB JACATEIBHOCTU CIEAYET YCUIHTh
BU/IBI ICATEIHHOCTH CHEIU(PUIHBIC Il JaHHOW KaTerOpuu JEeTei, 00ecTieYnBaroIie
OCMBICIICHHOE OCBOCHHE COJACpKAaHHMs OOpa3oBaHUsA IO TPEAMETY: YyCHUJIICHHUE
MPEIMETHO-TIPAKTUIECKON JESATENIbHOCTH C aKTUBH3AIMEH CEHCOPHBIX CHCTEM;
Yyepe/OBaHUE BHJOB JEATEIBbHOCTH, 3aJCHCTBYIOIIUX pa3IUYHBIE CEHCOPHBIE
CHCTEMBI; OCBOCHHE MaTepHalia ¢ OMOPOil Ha aITOPUTM; «IIOMIATOBOCTHY B U3YUCHHUU
Marepuaa; UCIOJIb30BAHUE JOMOJHUTEIBHOW BU3yaIbHOW OMOPHI (CXEMBI, IA0JIOHBL,
ONOpHBIE TaOJMUILIBI); PEUYEBOM OTYET O MPOIECCE U pe3ysibTaTe JeATEIbHOCTH;
BBIMOJIHEHUE CHEIUAIbHBIX 3aJlaHul, 00ECIeUUBAIOIIUX KOPPEKIHMIO PEeryssiuu
y4eOHO-TI03HABATENIbHOMN 1€ATEIbHOCTH U KOHTPOJIb COOCTBEHHOT'O pe3yibTara.

Temarnueckas u TepMuHosIornyeckas jekcuka coorserctsyer OOIT OOO0.

Jns oOyuvarommxcs ¢ 3IIP cyliecTBEeHHBIM SIBISIOTCA MPUEMBI pPabOThI C
JIEKCUYECKUM MaTepuaioM Mo mpeamery. llpoBoautcs crenumanbHas padora 1O
BBEJICHUIO B aKTHUBHBIM CIOBaph OOYYaIOIIMXCSI COOTBETCTBYIOIIEH TEPMUHOJIOTHH.
N3y4aembie TEpMUHBI BBOJSTCS HA TTOJMCEHCOPHOW OCHOBE, 00s3aTeIbHa BU3yalbHas
MOJIZICPKKA, AITOPUTMBI paOOTHI C ONIPEAETICHIUEM, OTTIOPHBIE CXEMBI [T aKTyaTn3alluu
TEPMHUHOJIOTHH.

Mecto yueOHOro npeamera «MaremaTnka» B y4eOHOM ILIaHe

B coorBerctBUM ¢ @enepalbHbIM TOCYAAPCTBEHHBIM 00pa3oBaTeNIbHBIM
CTaHJApTOM OCHOBHOTO 001Iero oOpa3oBaHMsl y4eOHBINM mpeaMmeT «MaTtemaThkKa
BXOJUT B MpeaMeTHyl0 o0nactb «Martemarnka ¥ HMHGPOpMaTHKa» M SBISETCS
oOs3aTenbHBIM I M3ydeHus. B 5-9 kiaccax yueOHBIM mpeamer «MaremaThkay
TPaJUIIMOHHO M3YyYaeTcs B paMKax CIeIyIoIIMX y4eOHBIX KypcoB: B 5-6 kiaccax —
Kypca «Marematukay, B /-9 Kilaccax — KypcoB «AunreOpa» (BKIOYas AJIEMEHTHI
CTaTUCTUKUA M Teopuu BeposiTHocTed) u «['eomerpus». Hacrosimeidt nporpammoit
BBOJIUTCSI CAMOCTOSTENbHBIN yueOHBIN Kypc «BeposiITHOCTh U CTATUCTUKAY.

Hacrosimieit mporpaMMoii mperycMaTpUBaeTCs BbIAeJIeHHE B y4eOHOM IUIaHE Ha
M3y4YEeHHE MaTeMaTUKH B 5—6 Kjlaccax S5 yueOHBIX 4aCOB B HEZEIIO B TEUEHUE KAXK]IOTO

9



roja oOyueHusi, B 7-9 kiaccax 6 yueOHBIX YaCOB B HEEIIO B TEUEHHE KaXKJ0TO rojia
oOydenwus, Bcero 952 yueOHbIX daca.

Coneprxanue yueOHOro npeamera «Marematukay, npejacTaBieHHoe BPaboueit
nporpamme, cootBeTcTByeT @I'OC OOO, [IpuMepHOoil 0CHOBHOM 00pa3oBaTesbHOMN
nporpaMme OCHOBHOro oOmiero ooOpasoBanusi, [IpuMepHOil amanTUpOBaHHOM
OCHOBHOM  00pa3oBaTelbHOM MpOrpaMMe OCHOBHOTO  00IIero oOpa3oBaHHs
00y4JaronIuxcs ¢ 3a1epKKOH ICUXUYECKOTO pa3BUTHA.
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[TPUMEPHA PABOYAS [TIPOI'PAMMA YUEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KIIACCBI

Henu n3yyeHusi yaeOHOro Kypca

[IpropuTeTHBIMH LEIAMH 00yYEHUS MAaTEMATHKE B 5—6 Kiaccax sSBJISIOTCS:

" [poAosiKeHUEe (HOPMHUPOBAHUSI OCHOBHBIX MAaTEMAaTHYECKUX MOHATHH (Yucio,
BeNMYMHA, reoMeTpuueckas (urypa), o0ecrneyuBaoIuX MPEeeMCTBEHHOCTh U
NEPCIEKTUBHOCTh MATEMAaTUYECKOT0 00pa30BaHMs 00yUYaIOIIUXCS;

" pa3BUTUE MHTEJUIEKTYaJbHBIX M TBOPUYECKHX CIIOCOOHOCTEN 00YyYaroluxcsi ¢
311P, nmo3HaBaTebHONW aKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHHH, HHTEpeca K
U3YYEHUIO0 MaTEMAaTUKH;

* noxaBeaeHue oOyyaromuxcs ¢ 3[1P Ha TOoCTymHOM /1711 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBS3M MaTEMaTUKU U OKPY’KAIOIIEro MUPA;

* (popmupoBaHue (QYHKIHOHATHHOH MaTeMaTUYECKOM TPaMOTHOCTH: YMEHUS
pacrmo3HaBaTh MaTeMaTUYECKHE OOBEKTHI B PEaTbHBIX JKH3HEHHBIX CUTYAIHSIX,
MPUMEHSATh OCBOCHHBIC YMCHHS U PEIICHUS MPaKTUKO-OPHCHTHPOBAHHBIX
3a1a4, WHTEPIPETUPOBATh IMOJyUYCHHbIE pe3yJdbTaThl M OIEHWBATh HX Ha
COOTBETCTBHE MPAKTUIECKON CUTYaIUH.

OCHOBHBIE JIMHUU COJEPKaHMS Kypca MaTemMaTHKu B 5—6 Kiaccax —
apudMeTnyecKkas U TeOMEeTpuYecKas, KOTOPhIE pa3BUBAIOTCS MMapalIeNbHO, KaK/Ias B
COOTBETCTBUH C COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT JIPYIOi, a B
TECHOM KOHTaKT€ W B3aUMOACHCTBUHU. Takke B Kypce MPOUCXOAUT 3HAKOMCTBO C
AJIEMEHTaMU aireOphbl U ONMKUCATEIbHON CTAaTUCTHKHU.

N3yyenue apudmeTndeckoro marepuaiga HauMHAETCA CO CHUCTEMaTH3alluu U
pPa3BUTHS 3HAHWW O HATypaJbHBIX YHCIIAX, MOJTYYEHHBIX B HadalbHOU mikoje. [Ipu
9TOM COBEPIICHCTBOBAHUE BBIYUCIUTEILHOM TEXHUKH W (OPMHPOBAHHWE HOBBIX
TEOPETUYECKUX 3HAHWM COYETACTCS C PAa3BUTHUEM BBIUUCIUTEIBHOW KYJIbTYPHI, B
YACTHOCTH C OOy4Y€HHEM MPOCTEHINM MpUEMaM MPHUKUAKUA U OIEHKH PE3yJIbTaTOB
BbIYKCIICHUN. M3ydueHne HaTypabHBIX Ynces MPOA0bKaeTcs B 6 Kiacce 3HaKOMCTBOM
C HAYaJIbHBIMU TIOHSTUSIMU TEOPUU JICITUMOCTH.

Jpyroii KpymHbIi OJOK B coliepKaHUU apu(PMETHIECKON JTUHUU — ITO JPOOH.
Hauano u3ydenusi 0OOBIKHOBEHHBIX U JIECSITHUHBIX APOOEi OTHECEHO K 5 Kiaccy. ITo
MEePBBIM ATam B OCBOCHUM JpoOeH, Korja MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU
UJesMU, TOHATHSIMHU TeMbl. [Ipu 3TOM paccMoTpeHHEe OOBIKHOBEHHBIX ApOOEi B
MOJIHOM 00BbEME MPEANIECTBYET U3YUCHUIO JECATUYHBIX IPOOei, 4To Leaecoo0pa3Ho
C TOYKH 3PEHUS JIOTUKH W3JI0KEHUs YHUCIOBOW JIMHUH, KOT/a TIpaBHJia JIEHCTBUH C
JNECATUYHBIMH  JPOOSMH MOXHO OOOCHOBAaTh YK€ W3BECTHBIMHM aJITOPUTMAMHU
BBITIOJTHCHUS JCHCTBUN C OOBIKHOBEHHBIMH JIPOOSMH. 3HAKOMCTBO C JIECATHUYHBIMU
ApOOSIMH PaCIIMPUT BO3MOXKHOCTH JJIsSI TIOHUMAaHHS OOYYaAOIUMUCS MPHUKIATHOTO
IPUMEHEHHUST HOBOW 3alTMCH TIPU U3YUYEHUHW JAPYTHUX MPEIMETOB M MPH MPAKTHICCKOM
ucrnoias3oBaHuu. K 6 kimaccy OTHeC€H BTOpOM dTam B M3y4YeHUHU ApoOeH, rie
MIPOUCXOUT COBEPIICHCTBOBAHUE HABBIKOB CPaBHEHUS W TpeoOpa3zoBaHUs JApoOei,
OCBOCHHE HOBBIX BBIYMUCIUTEIBHBIX aJITOPUTMOB, OTTAYNBAHKIE TEXHUKU BBIUYUCIICHUH,
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B TOM YHCJIC 3HAYCHUU BBIPAKECHHM, COACPIKANTNX U OOBIKHOBEHHBIC, U IECSITHYHbIE
IpoOu, YyCTAaHOBJICHUE CBA3CH MEXIy HUMHU, PACCMOTPEHHE MPUEMOB PEILICHUS 3a/1a4
Ha apoou. B Hauane 6 kiacca NpoOMCXOIUT 3HAKOMCTBO C MOHSTUEM TPOLICHTA.

Oc0OEHHOCTBIO U3YUYEHUS MOJOKUTETBHBIX U OTPULIATEILHBIX YUCEI SIBIISIECTCS
TO, YTO OHHU TaKXKe€ MOTYT pacCMaTpUBAaThCs B HECKOJIBKO 3TaroB. B 6 kiiacce B Havyae
n3ydeHus TeMbl «l10n0KUTENbHBIE U OTPULIATEIBHBIE YMCIIA» BBLACISETCS MOATEMA
«llenmple yucma», B paMKax KOTOPOW 3HAKOMCTBO C OTPULATEIbHBIMU YHCIAMU U
JNEUCTBUSIMA C TIOJOXHUTEIbHBIMU M OTPHUUATEIBHBIMU YHCJIAMU MPOUCXOJHUT Ha
OCHOBE COJEP)KATEIBbHOTO MOAXO0JA. JTO IMO3BOJSET HA JOCTYIHOM YPOBHE
MMO3HAKOMUTH YUAIIUXCS MPAKTUYECKU CO BCEMU OCHOBHBIMU MTOHATUSMH TEMBI, B TOM
Yyycli€ W C TpaBWIaMH 3HAKOB MPU BBIMIOJHEHUM apuDMETHUECKUX JEHCTBUM.
N3yuyenue paroHaNbHBIX YUCEI Ha 3TOM HE 3aKOHUYUTCA, a OyJIeT MPOJOJIKEHO B
Kypce ajireOpbl 7 Kiacca, 4TO CTaHEeT CISAYIOIIUM MPOXO00M BCEX MPUHIIUITHATBHBIX
BOIIPOCOB, TEM CaMbIM pa3j/ieJieHue TPYJHOCTEHN obJieryaeT BOCIpUATAE MaTepurana, a
pacrnpeesieHie BO BpeMEHH CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Ipn 0Oy4yeHUU pENICHHIO TEKCTOBBIX 3a/ad B 5—O6 Kilaccax HCIOIb3YIOTCS
apudpmMeTdeckue npuémsel pereHus. TeKCToBbIEC 3a7auu, pellaeMblie MpU O0TPaboTKe
BBIUHMCJIUTEIbHBIX HAaBBIKOB B 5—6 KJlaccax, pacCCMaTPUBAIOTCS 3aJa4d CIICIYFOIIUX
BUJIOB: 3ajJaud Ha JIBIDKEHHWE, HAa YacTH, Ha T[OKYNKd, Ha paboTry u
MPOU3BOJUTEIILHOCTh, Ha MPOLEHTHI, HA OTHOUIEHHUS W mpornopuur. Kpome Toro,
oOydJaromiecs 3HaKOMSTCS ¢ NMpUEMaMH PEIICHUs 3aJad MepedopoM BO3MOXKHBIX
BapUAHTOB, y4aTcsi paboTaTh ¢ HH(POPMAIIUEH, TPEACTABICHHON B (popme TabIuIl niu
arpamm.

B PaGoueit nporpamme mpemycMoTpeHo (GOPMHPOBAHUE MPOMEACBTUIECCKUX
anreOpanvyeckux MpeacTaBiIeHU. bykBa Kak CHMBOJI HEKOTOPOTO 4HCIa B
3aBUCUMOCTH OT MAaTE€MATHYECKOTO KOHTEKCTa BBOAMUTCS IOCTENEHHO. bykBeHHas
CHUMBOJIUKA ITUPOKO MCIOJIB3YETCS MPEXKIE BCETO JJIs 3aMUCH OOIIUX YTBEPKIACHUN U
MpeIoKeH, PopMys1, B YaCTHOCTH JIJIs1 BHIYUCIICHUS] T€OMETPUUYECKUX BEJIMYMH, B
Ka4eCTBE «3aMECTUTENISD» YHCIIA.

B kypce «Marematukn» 5—6 KJIacCOB MPEACTABIICHA HATJISIAHASA T€OMETPHS,
HalpaBj€HHasT Ha  pa3BUTHE OOpPAa3HOrO  MBILUIEHUS, MPOCTPAHCTBEHHOTO
BOOOpakeHUs1, U300pa3UTENIbHBIX YMEHUN. JTO BaXXHBIN ATall B U3yUYEHUH F€OMETPUH,
KOTOPBIM OCYIIECTBISAETCS HA HAISAHO-TIPAKTUYECKOM YPOBHE, OIHUPAETCs Ha
HaIJSIIHO-00pa3Hoe  MBIIUIEHWE OOydaromuxcsi. bonbpimas poib  OTBOJUTCS
MPAKTUYECKOM  JEATEIBbHOCTH,  ONbBITY,  OSKCIIEPUMEHTY,  MOJEIMPOBAHUIO.
OOyuaromuecss 3HAKOMSITCSI C TE€OMETPUYECKUMH (UTypaMd Ha TUIOCKOCTH U B
MPOCTPAHCTBE, C WX MPOCTEHIIMMH KOHPUTYpaIusMu, ydaTcss u300paxaTh HX Ha
HEJIMHOBAaHHOM M KJIeTYaTOW Oymare, paccMaTpHUBAIOT WX MPOCTEHIme cBoicTBa. B
MPOIIeCCEe M3YyUCHUS HATTSAHOW TeOMETPpUM 3HAHUS, TIOJIYYCHHBIC 00YJalonMMUCS B
Ha4yaJbHOM IIKOJE, CACTEMATU3UPYIOTCA U PACILIUPSIOTCS.
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MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMYy IJIaHy B 5—6 Kjaccax H3y4aeTcs WHTETPUPOBAHHBIN
npeamer «MaTeMaTuka», KOTOpPbIM BKIOYaeT apuMETHUECKUH MaTepuan |
HATJBITHYIO TEOMETPHIO, 8 TAKIKE POTICIEBTHUCCKUE CBEACHUS U3 AJITeOpPbI, DIIEMEHTEHI
JIOTHIKHY ¥ Hayajia ONMCcaTeIbHON CTaTUCTHKH.

Y4eOHbIi TUIaH Ha M3YYeHHE MaTeMaTHKH B 5—06 Kilaccax OTBOJUT HE MEHee 5
y4eOHBIX YacOB B HEACIIO B TEUCHHE KaXJIOTO roja oOydeHus, Bcero He MeHee 340
y4eOHBIX YacCOB.

Conep:xkanue yueOHOro Kypca (mo rogam o0yueHus)

5 KJIACC

Hamypanvhule uucna u Hynop

Harypanbnoe umcno. Psg nHatypansabix uucen. Yucino 0. M3obpaxenwue
HaTypaJbHBIX YHCEJ TOYKAMH Ha KOOPJIMHATHOU (YHUCIIOBOM) MPSIMOIA.

[To3unnonHas cucrtemMa CcUuciaeHus. Pumckas Hymepayus Kaxk npumep
Heno3UYUOHHOU cucmembl cuucienus®. JIecATHUHAas CUCTEMA CUUCIICHHSL.

CpaBHEHME HATypaJbHBIX YHCEN, CPABHEHHUE HATYyPAIbHBIX YHCEN C HYJIEM.
Cnioco6sl cpaBHeHUs. OKpyTieHUE HATYPATbHBIX YHUCET.

CnoxeHre HaTypalbHBIX YHCEN; CBOMCTBO HYJIA MPHU CIOKEHHHU. Brruntanue
KaK JIelicTBHE, OOpaTHOE CIOKECHUIO. YMHOXKEHUE HATYPAIbHBIX UYHCEI; CBOMCTBA
HYJIS ¥ €IUHUIIBI IPU YMHOXKEHHH. [[ejeHne Kak neicTBue, 00paTHOE YMHOKEHHUIO.
KomrionenTsl  peuicTBui, CBA3b  MexAy HuMH. IIpoBepka  pesyibrara
apudmMeTHdeckoro JaercTBus. llepeMecTUTENlbHOE W COYETATEIBbHOE CBOMCTBA
(3aKOHBI) CIOXKEHHSI W YMHOXEHUS, pacnpeoeiumeibHoe C80UCmeo (3aKoH)
VMHONCEHUSL.

Hcnonb3oBanue OyKB Jyisi 0003HAYEHUS HEU3BECTHOIO KOMITIOHEHTA M 3alKCH
CBOMCTB apu(PMETUUECKUX JCHCTBUIA.

Jenumenu u xpamuvle uwucna, paszliokeHWe Ha MHOXUTenu. lIpocteie u
coctaBHbIe uuchna. [ Ilpusnaxu oenumocmu na 2, 5, 10, 3, 9. Jlenenue ¢ ocratkom.

CreneHb ¢ HATypaJbHBIM MTOKA3aTEIEM. 3aITUCh YUCIIA B BUIE CYMMBbIPA3PSTHBIX
CJIaracMbIX.

HucnoBoe BbIpakeHUE. BplUnCIIeHME 3HAYEHUM YMCIOBBIX BBIPAXKECHUN;
MOPSAIOK  BBINOJHEHHS  JAeucTBUU.  Mcmosib30oBaHMe  IpU BBIYHCIICHUSX
MIEPEMECTUTENBHOTO U COYETATEILHOIO CBOMCTB (3aKOHOB) CIIOXKEHUSI U YMHOXKEHUS,
PAacnpeoenumenbHo20 C8OUCMBA YMHONCEHUSL.

Jpodu

[IpencraBienre o JOpobW Kak CIOCOOE 3amMCH  YacTH  BEJIWYHHEIL.
OO0bikHOBeHHBIE ApoOu. [IpaBuiibHbIE U HenpaBUibHbIE ApoOu. CMellanHas apoOb;

1 31ech u nanee KypcuBoM 0603HAUEHBI TEMbI, M3ydEHHE KOTOPBIX POBOAUTCS B 03HAKOMHUTENILHOM IliaHe. [lenaror
CaMOCTOSATEINIFHO OTIPeIeNsIeT 00bEeM H3ydaeMOoro MaTepHaia.
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Mpe/ICTaBICHUE CMEIIAaHHOM IpoOu B BUE HENIPaBUIBHOM IPOOU U BBICICHUE LEN0N
YacTH YUCJIa U3 HENPaBUWIbHOW Apoou. M300pakeHne npodeil ToukaMu Ha YUCIOBOM
npsimoil. OcHOoBHOE cBOMCTBO Jipodu. Cokpawenue opobeii. lIpusedenue opobu x
Hosomy 3namenameinto. CpaBHEHUE APOOEH.

CrnoxxeHre U BbIYMTAHUE JIpoOed. YMHOXKEHUE U JeNeHne ApoOeil; B3auMHO-
obpatHble 1podu. Haxoocoenue wacmu yeno2o u yenio2o no e2o Yacmi.

Hecatnunas 3anuch apoOeil. IlpencraBienue necsITUYHON JpoOu B BHIE
0ObIKHOBEHHOM. M300paskeHne NeCcATUYHBIX JpoOeil TOuKaMHu Ha YHCIOBOW MPSIMOM.
CpaBHeHHE IECATHUHBIX APOOECH.

Apudmernueckne ACHCTBUA C  ACCATUYHBIMH  JApoOsimu.  Okpyenenue
oecamuyHblx Opooell.

Penienue TeKCTOBBIX 33124

Pemenue TeKCTOBBIX 3a/1a4 apuMETUIECKUM CIIOCOO0OM. Peuierue noeuieckux
3a0ay. Pewenue 3a0au nepebopom 6cex 603MoA*CHbIX apuanmos. VIcnoap30BaHKe IpH
pEIIeHNH 33729 TaOJUI] U CXEM.

Pemenne 3amad, comepiKalmux 3aBUCHUMOCTH, CBS3BIBAIOIINE BEIHYMHBI:
CKOpPOCTB, BPEMsI, pAaCCTOSIHHE; IIeHA, KOTUIECTBO, CTOUMOCTh. ETMHUIIBI H3MEPEHUS:
Macchl, 00bEMa, IIEHBI; PACCTOSHUSA, BpEMEHHU, CKOPOCTH. CBS3b MEXIY €IUHUIIAMHU
M3MEPCHUSI KaXKI0W BETUINHBI.

Pemienne 0CHOBHBIX 3a/1a4 Ha JIpoOU.

[IpencraBieHne JaHHBIX B BHJIE TaOJHII, CTOTOYATHIX UATPAMM.

Harasignasi reomerpust

Harnsinaeie npencraBienus o purypax Ha IIIOCKOCTH: TOYKa, IPsiMasi, OTPE30K,
Jy4, yroJj, JIOMaHasi, MHOTOYTOJbHUK, OKPYXKHOCTb, Kpyr. Yroiu. IIpsMoin, oCTpbIi,
TYHOU U pa3BEPHYTHIE YTJIbI.

JlnvHa oTpe3ka, METpUYECKUEe eNUHUIBI JUIUHBI. JlinHa JTIOMaHOW, TepuMeTp
MHOTOYTOJIbHUKA. MI3MepeHne u NoCTpOEHUE YIJIOB C MIOMOIIBIO TPAHCIIOPTUPA.

Harnsigaesle mpeacraBieHuss o ¢Qurypax Ha IUIOCKOCTH: MHOTOYTOJBHUK;
OpSIMOYTOJIBHUK, KBaJIpaT; TPEYTOJIbHUK, O pagencmae Quzyp.

N3o0paxxkenne ¢uryp, B TOM 4HCIE€ Ha KierdaToi Oymare. [locmpoenue
KoHghueypayuil u3z yacmeti Npsamoul, OKPYICHOCMU HA HETUHOBAHHOU U KIemyamou
bymace. VIconb30BaHME CBOWCTB CTOPOH U YTJIOB MPSMOYTOJIbHUKA, KBaJApaTa.

[lnomans mNpsSMOYroibHUKA W  MHOTOYTOJIBHUKOB, COCTaBJICHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM uucie (Quryp, m300pak€HHBIX Ha KJieT4aTod Oymare.
EnuHuier n3mepenus mioniaiu.

Haensouvle npedocmasnenusi 0 npocmpancmeenHulx uaypax: npsamoyeoibHbllL
napannenenuneo, Kyo, MHO202paHHuku. M300pasicenue npocmeriuiux MHO202PAHHUKOS.
Pazeépmrku xyba u napannenenuneoa. Cozoanue mooeneti MHO20SPAHHUKOS (U3
bymazu, nposoIoKU, NAACMUTUHA U OP.).

O06vém npsamoy2oibHo20 napaiieienuneda, Kyoa. Eounuyvt usmepenus 06véma.

6 KJIACC

Hamypanvhnoie yucna
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ApudmMernueckre MEUCTBUS C MHOTO3HAYHBIMH HATYPAJIbHBIMH UYHCIIAMHU.
YuciioBble BEIPAKEHHUS, OPSAOK ACHCTBUM, UCIIOJIb30BaHUE CKOOOK. Mcronbp3oBanue
IPU BBIUYHMCICHUSAX MEPEMECTUTEIBHOIO W COYETATEIBHOTO CBOMCTB CIIOKEHUA U
YMHOXXEHHUSI,  pacnpedeiumenbHo2o  ceolcmea  ymHoxcenus.  OKpyrieHue
HATypaJIbHBIX YUCET.

JlenuTenu W KpaTHBIE YMCIA, HAUOOIbUWUL 0OWuULl Oelumeb U HauMeHbulee
obwee kpamuoe. [erumocms cymmul u npoussedeHus. JleieHne ¢ OCTaTKOM.

Jlpoou

OObIkHOBEHHAs1 JpoOb, OCHOBHOE CBOMCTBO JpOOH, COKpaleHUuEe IpoOeH.
CpaBHeHHE U yNoOpsAOYMBaHHE ApoOeil. PemieHne 3a1ay Ha HAXOXKIEHUE YaCTU OT
[EJIOr0 M LEeJoro Mo ero 4vactu. JpoOHoe dYHCIIO Kak pe3yibTar JAeleHUs.
[IpencraBnenne aecATUIHOW APOOU B BHUAEC OOBIKHOBEHHOW APOOM W BO3MOXKHOCTH
Ipe/ICTaBlICeHUs OOBIKHOBEHHOUN ApoOHM B BUJE JecATUYHOW. [lecsTuuHbie IpodU U
MeTpuueckasi cucremMa mMep. ApudmeTrdeckue ACHCTBUS U YKUCIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMU U JIECSITUUYHBIMU APOOSIMHU.

OtHomienue. JleneHne B JTaHHOM OTHOIIEHUH. Macwma6b, TPOTOPIHUSL.
[IpumeneHne mponopLrii MPY PELIEHUU 33/1a4.

[Tonarue npoueHTa. BerancieHue mporeHTa OT BEIUYUHBI U BEIIMYUHBI 110 €€
MPOLIEHTY. BbIpakeHHe MNPOLIEHTOB NECATUYHBIMHU JApoOsimu. Pemienuwe 3agad Ha
MPOIEHTHI. BeIpakeHNE OTHOIICHHS BEJIMYUH B MPOICHTAX.

Ilonoscumenvusvie u ompuyamenbHbvle YUC1a

[TonoxuTenbHble W OTpUUATENbHBbIE uMcia. llenble uncna. Moodyrw uucha,
ceomempuieckas unmepnpemayusi Mooyis uucia. VI3oOpaxeHue uyucen Ha
KOOPAMHATHOM IIpsAMON. Yucnosvie npomedxcymxu.

CpaBHeHue umcen. ApupMeTHYECKHE JEUCTBUS C TOJIOKUTEIbHBIMA U
OTpULIATEILHBIMU YUCIIaAMHU.

[IpsiMoyroJfibHasi cucTemMa KOOpPAMHAT Ha IUIOCKOCTH. KOoopIMHATBHI TOYKH Ha
IUIOCKOCTH, abcuucca U opauHata. [locTtpoenune Touek W GUryp Ha KOOPAWHATHOU
IJIOCKOCTH.

bykeennvie ¢vipasricenusn

[Ipumenenue OyKB /IS 3aMIMCH MAaTEMAaTHUECKUX BBIPAKEHUN U TIPEITIOKCHUIA.
CpoiicTBa apu(pMETUYECKUX JEUCTBUN. bByK6eHHble 6blpadceHusi U YUCI08ble
noocmanoeky. ByKBEHHbIE PaBEHCTBA, HAXOXKJIEHUE HEU3BECTHOTO KOMIIOHEHTA.
@opMyibl; (HopMyJbl IEpUMETPa M IUIOMIAA MPSMOYTOJIbHUKA, KBajpaTa, 00béma
napannenenuneoa u Kyoa.

Pewienue mexcmogwix 3a0au

Pemenue TeKCTOBBIX 3a/1a4 apu(METUUECKUM CIOCOOOM. Peuierue noeuieckux
3a0auy. Pewenue 3a0au nepebopom 6cex 603MONCHbIX BAPUAHMOS.

Pemiennie 3amau, coaepXalydx 3aBUCUMOCTH, CBSI3BIBAIONIUX BEJIUYUHBI:
CKOPOCTb, BPEMsI, PACCTOSIHHE; LIEHA, KOJIMYECTBO, CTOUMOCTD; IIPOU3BOJUTEIBHOCTD,
BpeMsi, 00béM paboThl. EguHUIEI M3MepeHus: MacChl, CTOMMOCTH; PACCTOSIHUS,
BpEMEHH, CKOPOCTH. CBSI3b MEKy €AMHUIIAMHU U3MEPEHUS KAXK/I0M BEJIMUUHBI.

Peuienne 3aiad, cB3aHHBIX C OTHOIIEHUEM, IPONOPIIMOHAIBHOCTHIO BEJTUYMH,
MPOLIEHTaMH; PEIIeHHE OCHOBHBIX 3a/1a4 Ha JPOOU U POLEHTHI.
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Oyenka u npukuoKa, oKpy2ieHue pe3yiomama.

Cocmasnenue 6YKEEHHBIX BbIPANCEHUL NO YCI08UIO 3A0AYU.

[IpencraBienne JaHHBIX C MOMOINIbIO Tabmui W jauarpamm. CtonOdarbie
TUarpaMMBbl: YTCHUE W MOCTPOCHHE. UTeHNE KPYTOBBIX TUarpamMM.

Haznaonaa zeomempus

Harnsinaele npeacraBieHus o purypax Ha MiIOCKOCTH: TOUYKA, IpsiMasi, OTPE30K,
Jyd, yroJi, JoMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTD,
KpYT.

Bzaumnoe pacnonoosicenue 08yx npamvix Ha nI0CKOCMU, NAPAlelbHble npsamble,
nepneHouKkyisapHvie npsmvle. VIsMepeHue pacCTOSIHUM: MEXKIY ABYMsI TOYKaMH, OT
TOYKH J0 TIPSMOIL; ITTMHA MapIIpyTa Ha KBaIpaTHOU CETKeE.

W3mepenre W TOCTPOCHHE YIJIOB C TOMOIIBIO TPAHCIOPTHpPA. Bumisl
TPEYrOJIbHUKOB: OCTPOYTOJIBHBIN, MIPSIMOYTOJIBHBIN, TYNOYTOJIbHBIM;
paBHOOEIPEHHBI, PABHOCTOPOHHUM. YeThIpEXYTOIbHUK, IIPUMEPBI
YEeTHIPEXYTOJLHUKOB. [IpsSMOYTONIbHUK, KBaJpaT: MCIOJIb30BAaHUE CBONCTB CTOPOH,
yTJIOB, TUaroHanen. Mzoopasicenue ceomempuieckux (pueyp Ha HeIUHOBAHHOU Oymaze
C UCNONL30BAHUEM YUPKYJIA, JUHEUKU, YeoabHuKa, mpauncnopmupa. Iloctpoenus Ha
KJIeT4aTon Oymare.

[TepumeTp MHOTOYTONBHUKA. [lOHSTHE TIIOMAAN PUTYPBI; € TMHUIIBI U3MEPEHUS
wiomaau. [pubnmkéaHoe u3MepeHue miomaau Guryp, B TOM 4uciie Ha KBaJpaTHON
ceTke. [Ipubnusicénnoe usmepenue OUHbL OKPYHCHOCIU, NIOUWAOU Kpyea.

Cummempus. yenmpanvHas, ocesas u 3epkanivhas cummempuu. Illocmpoenue
CUMMEMPUYHBIX Pu2yp.

Haenaonvie npedcmasnenus o npocmpancmeennvix ueypax.: napaiienenuneo,
KybO, npusma, nupamudd, KOHYC, YUIUHOp, wap u ceepa. Hzobpasxicenue
npocmpancmeenuvix @ueyp. llpumepsvt pazeépmox MHO202PAHHUKOS, YUIUHOPA U
konyca. CozdaHue mooenel NpoCMpancmeeHHuvlX ¢ueyp (u3 oOymacu, nposoJoKu,
nAACMUIUHA U Op.).

Houamue o6wéma, eounuyvl uzmepenus oo6véma. OOBEM NPIMOY20abHO2O
napannenenuneoa, Kyoa.
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PABOYAS [TPOTPAMMA YUEBHOI'O KYPCA «AJITEBPA». 7-9 KIIACCHI

Henu n3yyeHusi yaeOHOro Kypca

Anrebpa sBiISE€TCSs OJHHUM U3 OIMOPHBIX KYpCOB OCHOBHOHM IIKOJIBI: OHA
o0OecreuynBaeT M3y4yeHUE JPYruX AUCIMIUIMH, KaK €CTeCTBEHHOHAY4YHOIO, TaK H
T'YMaHUTAPHOTO IIUKJIOB, €€ OCBOCHUE HEOOXOIUMO JIJIs POJAODKEHUS 00pa30BaHus U
B IOBCEIHEBHOW >XM3HHU. Pa3zBuTHe y 0OydalomMXCSd HAYYHBIX MPEJICTaBICHUN O
IPOUCXOKICHUU
U CYIIHOCTH ajireOpanyecKkux aOCTpaKIui, Croco0e OTpaKeHUs MaTeMaTUYECKON
HAyKOM SIBJIGHUHA M TPOLECCOB B NPHUPOJAE M OOIIECTBE, POJIM MATEeMaTHYECKOTO
MOJICTTUPOBAHUS B HAYYHOM TO3HAHUU U B MPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHUSI W KAa4eCTB MBIILICHUS, HEOOXOIUMBIX AJIsl aJalTalii B
COBpeMeHHOM Iu(poBoM oOmiecTBe. M3yueHue anreOpbl €CTeCTBEHHBIM 00pa3oM
o0ecrieunBaeT  pa3BUTHE  yMEHHS  HaOmOgaTh,  CpPaBHUMBATh,  HAXOIHUTH
3aKOHOMEPHOCTH, TpeOyer KPUTHIHOCTH MBILIUICHHUS, CIIOCOOHOCTH
apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUSI M BBIBOIBI, (HOPMYIHpPOBATH
yrBepxaeHud. OcBoeHHE Kypca anreOpbl OOecneunMBaeT pa3BUTHE JIOTUUYECKOTO
MBIIIJICHUS OOYYaIOIIUXCS: OHU HCIOJNB3YIOT JEAYKTUBHBIE W HWHIYKTUBHBIC
paccyxaeHus, O00O0OIIeHHE M KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHIO.
OOyuenue anreOpe mpeanojaraeT 3HAUYUTENbHBIH OOBEM  CaMOCTOSTENIBHOM
AESTENIbHOCTH ~ O0y4aroUIMXcs, IO3TOMY CaMOCTOSTEJIbHOE pelIeHHE  3a/1ay
€CTECTBEHHbIM O00pa3oM SBJISETCS pealu3alueld AesTeNbHOCTHOTO MpUHIUIA
00yueHus.

B crpykrype mnporpamMmbl y4eOHOro Kypca «AmnreOpa» OCHOBHOW IIKOJIbI
OCHOBHOE MECTO 3aHHMAIOT COJAepXKaTelbHO-MeTOANYeCKne JuHuu: «Yucna u
BBIUMCIICHUS; « ANTeOpandecKue BhIpaXEHU; « Y PaBHEHHSI 1 HEPABEHCTBAY;
«Dynkuny. Kaxxaas n3 aTux coaepkareabHO-METOANYECKUX JTMHUHN pa3BUBACTCS Ha
OPOTSHKEHUH TPEX JIET M3YyUEHHUsl Kypca, €CTECTBEHHBIM 00pa3oM MeperuieTasich U
B3aUMOJEHUCTBYSl ¢ IPYTMMH €ro JIMHUSAMU. B Xone n3ydeHus Kypca oOydaromumes
OPUXOJUTCS JIOTMUECKU PacCyXkAaTh, HCIOJb30BaTh TEOPETHUKO-MHOKECTBEHHBIM
A3bIK. B CBsI3M ¢ 3TUM 11€51€c000pa3HO BKIIOUUTH B NMPOTrPaMMy HEKOTOPBIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIIME BCE OCHOBHBIE pa3/ieibl MATEMAaTHYECKOT0 0Opa30BaHUs U
CIIOCOOCTBYIOIIIME  OBJAJCHHI0O  OOydYalONIMMHUCS  OCHOB  YHUBEPCAIBHOTO
MaTeMaTHYECKOTO sI3bIKa. TakuM 00pa3oM, MOXKHO YTBEPKAATh, UTO COACPKATECIBHOM
U CTPYKTYpPHOM OCOOCHHOCTBHIO Kypca «AJredpay SIBISETCS €ro WHTErPUPOBAHHBIN
XapakTep.

Conmepxxanne nuHHUM «YucCia W BBIYUCICHUS» CIYKAT OCHOBOW IS
JaJIbHEHIIIETO M3YYCHHS] MAaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYArOIIUXCS
JIOTUYECKOTO MBINIICHUS, (OPMUPOBAHUIO YMEHHS TOJH30BATHCS aITOPUTMaMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX [JIsl TIOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATHS O YUCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PallMOHAIbHBIMU U
HUPpAIMOHATFHBIMU YKCIaMHU, (POPMUPOBAHUEM MPEJCTABICHUN O JEHCTBUTEIHHOM
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qrclie. 3aBepIleHne OCBOSHUS YHMCIOBOM JIMHUU OTHECEHO K CTapiIeMy 3BeHY OOIIero
o0pa3oBaHUs.

CopnepxaHue IByX alre0pandeckux JMHUN — « AJreOpanyeckre BhIpaXXEHUD» U
«YpaBHEHUS U HEPABEHCTBA» CHOCOOCTBYET (OPMUPOBAHHUIO Yy OOYyYaIOLIUXCS
MaTeMaTHYeCKOro arrapara, HeOOXOJMMOro MJisi pelIeHUs 3ajad MaTeMaTHKH,
CMEXHBIX TPEIMETOB W MPAKTUKO-OPUEHTHPOBAHHBIX 3a7ad. B OCHOBHOI mIKOJIE
y4eOHBbI MaTepuan TPYIIUPYETCs BOKPYT DPALMOHAIBHBIX BBIpOKEHHUH. Anredpa
JEMOHCTPUPYET 3HAUCHHE MAaTEMaTUKU KaK sI3bIKa AJIs OCTPOSHUSI MaTeMaTHIECKIX
MOJIeTIeH, OMMCaHUsl MPOIECCOB M SIBICHUN peasibHOTO Mupa. B 3amaun oOydeHwus
anredpe BXOIAT TakXkKe JalbHEWIEe pPa3BUTHE AITOPUTMHUYECKOTO MBIIIICHUS,
HEO0OXOUMOTr0, B YaCTHOCTH, JIJISI OCBOGHHUS Kypca HH(POPMATHKH, U OBIAJCHHUE
HaBbIKaMU JIETyKTHUBHBIX paccyxaeHuil. [IpeoOpa3oBanre CHMBOIBHBIX (JOPM BHOCUT
CBOM creuu(puyeckuil BKIJAaJ B pa3BUTUE BOOOpPaKEHMs, CIIOCOOHOCTEH K
MaTEeMaTHUYEeCKOMY TBOPUYECTBY.

Conepxxanue (PyHKIMOHATBHO-TPA(QHUUECKON JIMHUM HALIEJICHO Ha IOJy4YEeHHE
IIKOJbHUKAMHU 3HaHUM 0 QYHKIUSAX KaK BaKHEMILEH MaTeMaTH4eCKOW MOJENH s
OMHCAaHUSI U HUCCIEIOBaHMS Pa3HO-OOpa3HBIX MPOLECCOB U SABJIECHUH B IPHUPOJE U
oOmectBe. M3ydeHne 3TOro marepuajia CocoOCTBYET Pa3BUTHIO Yy OOYyHAOIIUXCS
YMEHHSI HCTOIb30BaTh PA3UYHbBIC BBIPA3UTEIbHBIC CPEJCTBA S3bIKA MATEMATHKH —
CJIOBECHBIE, CUMBOJIMYECKHE, Trpauueckue, BHOCUT BKJIaad B (opMHUpoBaHHUE
IPEICTaBICHUN O POJIM MAaTEMAaTUKU B Pa3BUTUH LIMBWIN3ALUU U KYJIbTYpPHI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CormacHo yuyeOHOMY TulaHy B 7-9 Kilaccax wu3ydaeTrcss Y4YeOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3lieibl COJCPKAHUS:
«Uucma ®  BBIUKCIACHUSN», «ANTEOpandecKHe BBIPAXKEHUSN», «YPaBHCHHS W
HEpaBEHCTBAY, « DyHKIIHW.

VYueOHbIll M1aH Ha u3y4yeHue anreOpel B 7-9 Kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacCOB B HEJETIO B TEUCHHE KAXKIOTO roma oOydeHHs, BCETO 3a TPU Toja
00yueHust — He MeHee 306 yueOHBIX 4acoB.

Conep:xkanue y4eOHOro kypca (1mo rogam o0y4eHus)

7 KIIACC

Yucna u eéviuucnenusn

PanuonajabHbIE yKC/Ia

JIlpoOu OOBIKHOBEHHBIC W JIECSITHYHBIC, TIEPEXOJ OT OIHOU (POPMBI 3aMKCH
npobeit k gpyroit. [loHaTne panuMOHAJIBHOTO 4YHWCA, 3alucCh, CpaBHEHUE,
yOOpSIIOUMBAHUE  pallUOHAJBHBIX  4ucel.  Apudmernyeckue  JIEHUCTBUS €
palMOHAIBHBIMA YHMCIaMu. PemieHue 3amay U3 pealbHOW NMPaKTHKKA Ha 4acTH, Ha
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Ipoowu.

CreneHp C HaTypalbHBIM TIOKa3aTelIeM: OIpeAeNieHHue, MpeodpazoBaHue
BBIPAKEHUI HA OCHOBE OTPEJIEICHHUS, 3aITUCh OOJIBIINUX YHUCET.

[IpoueHTsl, 3anKuch NPOLUEHTOB B BUAE APOOU U ApOOU B BUAE NPOLEHTOB. TpH
OCHOBHBIE 33/1a4¥ Ha MMPOLEHTHI, PEIICHNE 3a1a4 U3 PEAIbHON IPAKTHKHU.

[IpuMeHeHnEe  TNPU3HAKOB  JACIMMOCTH, Pa3jIOKEHUE HAa  MHOXHWTEIU
HaTypaJbHbIX YNCEIL.

PeanpHple  3aBHUCHMMOCTH, B TOM 4HClIe TmpsMags W oOpaTHas
IPONOPLUHUOHAIBHOCTH.

Anzedpauueckue sviparxcenus

[lepemeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAKECHUS C NEepeMeHHOU. JlomycTtnmbie
3Ha4YeHUs NepeMeHHbIX. [IpencraBiieHne 3aBUCUMOCTH MEXKIy BEIMYMHAMHU B BHJIE
(dopmynbl. Berarciienus no gopmynam.

[IpeoOpa3zoBaHre OyKBEHHBIX BBIPAXKEHUH, TOKIECTBEHHO PABHBIE BHIPAXKECHHS,
npaBuiIa MpeoOpa3oBaHUsl CyMM M TMPOU3BENICHUN, MPaBWIIA PACKPBITUS CKOOOK U
IpUBEACHUS MOJOOHBIX CIIaracMbIX.

CBONCTBA CTENEHU C HATYPAJIBHBIM ITOKA3aTEJEM.

OpHowieHsl 1 MHOrowieHbl. CteneHb MHOrowieHa. CloXKeHue, BbIYMTaHUE,
YMHOKEHUE MHOTOWICHOB. DOPMYIIbl COKPAIIEHHOIO YMHOXKEHHUS: KBaApaT CYMMBI U
KBajJpar pasHocTu. Popmyiia pasHOCTH KBaaparoB. Pa3iiokeHue MHOrOWIEHOB Ha
MHOHTENH.

Ypasnenusn

VYpaBHEeHUE, KOpEHb YpaBHEHHUsA, MpaBWiIa MpPeoOpa3oBaHUsl YypaBHEHUS,
PaBHOCUIIBHOCTh YPaBHEHU.

JluHenHOe ypaBHEHHME C OJHOW IIEPEMEHHOW, YHMCIO KOPHEW JMHEUHOTO
YpaBHEHUS, PEIICHHUE JIMHENHBIX YpaBHEHUH. COCTaBlIeHUE YPABHEHUN MO YCIOBUIO
3a7a4yu. Pelienre TeKCTOBBIX 3371a4 € IOMOILBI YPAaBHEHUM.

Jluneiinoe ypaenenue ¢ 08yms nepemennvimu u e2o 2pagux®. CucremMa aByX
JIMHEMHBIX YPAaBHEHUW C JByMs IIEpEMEHHbIMU. PemeHne cucrem ypaBHEHUU
Croco0oM MoJICTaHOBKU. [IpuMepsl peleHus: TEKCTOBBIX 33a4 C TMOMOIIbIO CHCTEM
YPaBHEHHUM.

Koopounamot u ecpagpuxu. @yukuyuu

Koopannara Toukn Ha npssMon. YUuciaoBble TpOMEXyTKH. Paccrosinue Mexnay
JIBYMs TOYKaAMU KOOPJIUHATHOU MPSIMOM.

[TpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGciucca v opAMHATa TOUKH
Ha KoopJauHaTHOU mockocTH. [Ipumepsl rpadukoB, 3ananHbix Gopmynamu. Yrenue
rpauKOB peabHbIX 3aBUCUMOCTEH.

[Tonsitue pynkimu. I'paduik pynkuuu. CoiictBa pyHkimil. JIuneiinas pyHkuus,
e€ rpaduk. I'paduk pynkun y = KX + D. Ipaguueckoe pewrenue nunetinvix ypasnenuil
U cucmem JUHEUHbIX YPABHEHU.

2 351ech U asiee KypcUBOM 0603HAUEHBI TEMBbI, M3ydEeHHE KOTOPBIX IIPOBOAUTCS B 03HAKOMMTEILHOM ILaHe. Ilegaror
CaMOCTOSATEINIFHO OTIPeNIeNsIeT 00bEeM H3yIaeMOoro MaTepHaia.
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8 KJIACC

Yucna u eviuucienus

KBagpatHbeiii kopeHb u3 uyucna. [lonamue 006 uppayuoHaiIbHOM YUce.
Jecamuunvie npubaudicenuss uppayuonanvHulx uucen. CBONUCTBA apuPMETHUECKUX
KBa/IPATHBIX KOPHEW M UX MPUMEHEHHE K PEeoOpPa30BaHUIO0 YHCIOBBIX BBIPAXKEHUN U
BBIYUCIIEHUAM. /[elicmeumenbhble Yucid.

Crenens ¢ 1enapIM nokaszaTeneM U e€ ceorictBa. CTaHIapTHAS 3allMCh YHCIIA.

Anzeopauueckue sviparxcenus

KBagpaTHblil TpEXusieH; pa3noKeHUe KBaAPaTHOTO TPEXUIECHA HA MHOXKHUTEIH.

AnreOpanyeckas apoOb. OCHOBHOE CBOMCTBO aiireOpanyeckor JIpoOu.
CrnoxeHue, BBIUMTAHUE, YMHOXEHHUE, [IeJICHHE  aireOpamyeckux ApoOei.
ParmonanbHbIe BRIpOKEHUS U UX TTPeoOpa3oBaHue.

Ypasnenusa u nepasencmea

KBaapatHoe ypaBHeHue, popMyliia KOpHEH KBaJpaTHOTO ypaBHEHUs. Teopema
Buema. Permienne ypaBHEeHUH, CBOISAILNUXCS K JIMHEWHBIM U KBaIpaTHbIM. [IpocTenume
JPOOHO-paAIMOHAIBHBIC YPABHEHUS.

I'paguueckas unmepnpemayusi ypagueruii ¢ 08yMs NEPEMEHHbIMU U CUCTEM
JIUHEUHbIX YpAeHeHuti ¢ 08yMsa nepemenHviMu. llpuMepbl pElIeHUs CHCTEM
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a/1a4 aJireOpanyecKuM CIIoCOOOM.

YucnoBble HEpAaBEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OAHON MEPEMEHHOM.
PaBHOCUNIBHOCTH HepaBeHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOM TNEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJHON MEPEMEHHOM.

Dynxkuyuu

[Tonsitue pyukuu. O61acTh ONpeeIeHUsI 1 MHOKECTBO 3HAUYCHUN (YyHKLHUU.
Crioco6b1 3aanus QyHKIIHMA.

I'padux dbynkuuu. Urenune cBoicTB ¢pyHKumu mno e€ rpaduky. [Ipumepsr
rpa@uKoB GYHKIIMA, OTPAXKAIOIIUX PeaTbHbIC MPOIIECCHI.

OyHKIIMY, OMUCHIBAIOIIME TIPSAMYIHO U OOpaTHYH MNPOMOPIIMOHATBHBIC
3aBUCHMOCTH, MX rpadukn. ynkmun y = X%,y = X%y = X, ¥ = f I'paghuueckoe

peuienue YpasHeHul U cucmem ypasHeHul.

9 KJIACC

Yucna u eviuucinenusn

JeiicTBUTE/IbHBIC YHUCJIA

PanmonaneHble 4MCHA, UPPAYUOHANLHBIE YUCIA, KOHEYHble U OeCKOHeuHble
oecamuunsie Opobu. MHoocecmso oeticmeumenvHvlx Yucei, 0eticmeumensHvle Yucid
Kak beckoneunvle oecsimuynvle Opobu. Bzaumno o0Ho3Haunoe coomeemcmeue mexcoy
MHOHCECMBOM OeliCMBUMENbHBIX YUCEN U KOOPOUHAMHOU NPAMOU.

CpasneHue  OelicmeUmMeNbHbIX — Hucel, apugmemuyeckue Oeucmeus ¢
0elicmeumenbHblMU YUCIAMU.

N3mepenusi, npulIMKeHNS], OLEHKH
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Pasmepsl OOBEKTOB OKPYXKAIOLIETO MHpPa, JIMTEIBHOCTH IPOLIECCOB B
OKPY’KAIOILEM MUPE.

[TpubnuxéHHoe 3HaYEHUE BETUYMHBI, TOUHOCTh NpuOIMKeHUs. OKpyTrieHue
yucen. [Ipuknaka v oneHka pe3yJIbTaTOB BEIYUCICHUM.

Ypasnenusa u nepasencmea

YpaBHeHHs ¢ OJHOM IepeMEeHHOH

JIunelinoe ypaBHEeHME. PemieHne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PellleHHe ypaBHEHHI, CBOISAIIMXCA K KBAJPATHBIM.
bukBanpatHoe ypaBHEHUE. [Ipumepul peuieHUs YpasHeHUull mpembvel U Yemeepmou
cmenenel pasiodHCeHuem Ha MHONCUMETU.

Pemenue aqpoOHO-paliMoOHAIbHBIX YPaBHEHUH.

Pemenue TekCTOBBIX 3a/1a4 anreOpanyeckuM METOIOM.

CucreMbl ypaBHeHUIH

VYpaBHeHHE ¢ IByMs NEpEMEHHbIMM U ero rpaduk. Pemienue cucreM nByx
JMHEWHBIX YPAaBHEHUN C JBYMs MEpEeMEHHbIMU. PenieHrne cucrteM ABYX ypaBHEHHI,
OTHO M3 KOTOpBIX JIMHEHHOE, a JApyroe — BTOpOM cremeHu. ['paduueckas
UHTEPIIPETALNS] CUCTEMBI YPABHEHUN C IByMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aj1a4 alreOpanyeckKuM CIiocoOOM.

HepaBencrBa

YucnoBble HEPABEHCTBA U NX CBOWCTBA.

PemieHne JMHEHMHBIX HEPABEHCTB C OJHOW NEpPEMEHHOMN. Pemienue cucrem
JUHEHHBIX HEPAaBEeHCTB C OJHOM IepeMeHHOM. KBaapaTHble HepaBEHCTBA.
I'paduueckass wHTEpmperanis HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMS
MEPEMEHHBIMHU.

Dynxkuyuu

KBagparuunas ¢ynkuus, e€ rpadguk u cBoiictsa. Ilapabona, koopauHaThl
BEPIIMHBI TapadOoIbl, 0Ch CHMMETPUHU MapabOoJIbI.

I'paduku G yHKIWIA: y = kx, y = kx + b, y = X2
y = yxy= k;I/I UX CBOWCTBA.

Yucnoewvie nocnedosamenvnocmu

OmnpenesieHue H cocoObI 3aJaHUS YUCJIOBBIX MOCTEA0BATEIbHOCTEN

[loHATHE 4YHCIIOBOM TOCIENOBATENBHOCTH. 3aJaHHUE IOCIEA0BATEIbHOCTH
peKyppeHTHOH (hopmyioi u popmyIioi N-ro ujeHa.

ApudmMerndeckasi ¥ reoMeTpUYECKas MPOrpeccuu

Apudmernueckas M reomeTpuueckas nporpeccud. P@opMynbl N-ro yieHa
apu(pMETUYECKON U T€OMETPUUECKOM MPOTrpeccuii, CyMMbI IEPBBIX N YJICHOB.

Hzobpasicenue uneHos apughmemuueckou u 2eomMempuieckou npocpeccutl
MOYKAMU HA KOOPOUHAMHOU NIOCKOCMU. JIUHelHbIll U IKCNOHEeHYUANbHbI DOCH.
Cnooicnvle npoyenmeoi.
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PABOYAS [TPOTPAMMA YUEBHOI'O KYPCA «'"EOMETPUA».7-9 KIIACCHI

Henu n3yyeHusi yaeOHOro Kypca

OO1ume uenu uzydeHus yueoHoro kypcea «I'eomerpus» npeacrasiensl B [IOOI]
OOQO. Onum 3akiarOyarOTCsA, MPEXKIAE BCEr0 B TOM, YTO HA YpOKax TIeOMETpUU
oOydJaromuiicss y4uTCs TPOBOJUTH JIOKA3aTEIbHBIE  PACCYKIECHHS, CTPOUTH
JIOTUYECKNUE YMO3AKIIOYEHHUs, JOKa3blBaTh HMCTUHHBIE YTBEPKICHHS WU CTPOUTHh
KOHTPIIPUMEPHI K JIOKHBIM, IIPOBOJHTH PACCYKJICHHUS «OT MPOTHUBHOIO», OTINYATh
CBOMCTBa OT MPHU3HAKOB, (QOpMyIHpoBaTh OOpaTHBIC YyTBepxkicHUs. B 00yueHun
YMEHUIO pPacCykJaTh COCTOUT Ba)XHOE BOCHUTATEIbHOE 3HAYECHHUE W3YYEHUS
r€OMETPUH, IPUCYLIEE UMEHHO OTEYECTBEHHON MaTEMaTHUYECKOM MIKOJIE.

BTopoii 1enpi0 H3ydeHUsS] TEOMETPUM SIBJISIETCS HCIIOJBb30BAHUE €€ Kak
MHCTPYMEHTA TPU PEUICHUM KaK MaTEMaTHUYECKHUX, TaK U MPAKTUYECKUX 3ajad,
BCTPEYAIOLIUXCS B PEATbHOM )KU3HU. DTOMY COOTBETCTBYET BTOpAsi, BBIYMCIUTEIbHAS
JUHUS B M3YYEHUM TE€OMETpUU B MIKoJe. I 3TOro y4uTel0 pEeKOMEHAYEeTCs
noaOUpaTh 3aJayd MPAKTHYECKOro XapakTepa JJIsi pacCMaTpUBAEMBIX TEM, YUUTh
0o0y4Jaronuxcsi CTpOUTh MaTEMAaTUYECKUE MOJIEIH PEalbHbIX KU3HEHHBIX CUTYAIIH,
IPOBOJNTh BBIYMCIEHUS W OLICEHMBATh aJI€KBAaTHOCTh IOJYYEHHOTO PE3YJbTaTa.
KpaitHe BaxxHO mNOMYEPKMBATH CBSI3M TEOMETPUHU C JPYTHUMHU [PEAMETAMH,
MOTHBUPOBATh HCIOJB30BaTh OIPEICICHUS TEOMETPUUYECKUX (UTYp U TOHSTHUH,
JIEMOHCTPUPOBATH MPUMEHEHHUE TIOJyUCHHBIX YMEHUHN B PU3MKE U TEXHUKE. DTH CBSI3U
HauOoJiee ApKO BUAHBI B TeMaxX «BekTtops», « TpUroHoMeTpruieckue COOTHOIIICHUS,
«Meton koopauHaT» u «Teopema ITudaropay.

MecTo yueOHOTro Kypca B y4eOHOM IJIaHe

CornacHo ywyebHOMYy IUIaHy B /-9 Kiaccax u3ydaercs Y4YeOHBIH Kypce
«['eomeTpus», KOTOPHIA BKIIOYAET CIEAYIOUIME OCHOBHBIC pa3leibl COJEpIKaHUS:
«I"eomeTrpuueckue pUrypsl 1 uX CBOMCTBaY, «/3MepeHne reoMeTpUIECKUX BETUINHY,
a Takke «JlekapToBbl -KOOpAWHATHI Ha TUIOCKOCTH», «BekTopwi», «/IBrxkeHUs
mockoctu» U «IIpeoOpazoBanus mogo0us .

VY4eOHbIl TUIaH npegycMaTpUBaeT U3yuYeHUE FeOMETPUM Ha 0a30BOM YpOBHE,
UCXO/s U3 HEe MeHee 68 yueOHbIX 4acoB B y4ueOHOM r'OJy, BCETO 3a TPH rojia 00yueHus
— He meHee 204 yacos.

Conep:xkanue y4eOHOro Kypca (1o rogam o0y4eHus)

7 KIIACC

Hauvanbuble noustus reomerpun. Touka, npsmas, OTPE30K, JIyd. YToJ. Buusl
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yriioB. BeprukanbHble W CMEXHBIE yIubl.  buccektpuca yrna. Jlomanas,
MHOTrOYyroyibHUK. [[apanneapHOCTh U EPIEHANKYIIAPHOCTD MPSAMBIX.

Cummempuunvie uzypel. Ocnosnvie ceoticmea ocesoii cummempuu®. IIpuMeps
CUMMETPHH B OKPYKAIOILIEM MHPE.

OcHosHble NOCMpoeHUsi ¢ NOMOWBIO YUPKYIS U TUHEUKU.

Tpeyronsuuk. Beicota, Meauana, OuccekTpuca, ux cBoiicTBa. PaBHoOEIpeHHBIN
Y PaBHOCTOPOHHHI TpEyroJibHUKH. HepaBeHCTBO TpeyroibHUKA.

CBoiicTBa U NMPU3HAKK PABHOOEAPEHHOTO TpeyroybHuKa. [Ipu3Haku paBeHCcTBa
TPEYTOJIbHUKOB.

CBoiicTBa M NpPU3HAKK MapauiesIbHbIX NpAMbIX. CyMMa yriioB TPEyroJbHHUKA.
Breninue yriel TpeyrojibHUKA.

[IpsAMOYTOJIbHBIA ~ TpPEYroiabHUK. (CBOHCTBO MEOUAHbl MOPSIMOYTOJIBHOTO
TPEYTOJIbHUKA, MPOBENEHHON K ruInoreHy3e. [Ipu3Haku paBeHCTBA MPSAMOYIOJBHBIX
TpeyroabHUKOB. [IpsMoyroiapHBIN TpeyronbHUK ¢ yrioMm B 30°.

HepaBeHCTBa B TEOMETPUH: HEpABEHCME0 mpey20abHUKA, HEPABEHCTBO O JIJIMHE
JOMaHOW, TeopemMa o OosblieM yriae U OOJbIIe CTOPOHE TPEyroJbHUKA.
[leprieHIUKYIISIp ¥ HAKJIOHHAS.

l'eomempuueckoe mecmo mouex. buccekTpuca yria H - CEpPEIUHHBIN
IIEPIICHIUKYJISAP K OTPE3KY KaK TEOMETPUIECKAE MECTA TOUEK.

OKpy>KHOCTB U KpYT, XOpAa U IUAMETP, UX CBOCTBA. B3anMHOE pacrionoxenue
OKpPYXXHOCTM M npsimoil. KacarempHasg M cekymass K OKpPYKHOCTH. OKpPYXHOCTb,
BIIMCaHHAsA B YroJl. BnucaHHas v onrcaHHas OKPYKHOCTU TPEYTOJIbHUKA.

8 KJIACC

YetpipéxyronpHuku. [lapannenorpamm, ero mpu3Haku M CBOMCTBA. YacTHbIE
Cllydau TMapajuieiorpaMMoB (TPSMOYTOJNBHUK, pOMO, KBaApar), UX MPU3HAKUA H
cBoiictBa. Tpamenus, paBHOOOKas Tpamemnusi, €€ CBOWCTBA H IPU3HAKHU.
[IpsimoyrosnbHas Tpanenus.

Memoo yosoenus meouanwl. Llenmpanvras cummempusi.

Teopema ®@aneca u meopema o nponopyuoHatbHeix ompeskax. CperHue JMHUN
TPEYroJIbHUKA U Tparneuuu. [Jenmp macc mpey2onibHuKa.

Ilooobue mpeyeonvuukos, kodppuyuenm noodoous. Ilpusnaku nooooUs
mpeyeonbHuxkos. llpuMeHeHne moo0us PH pelIeHUH TPAKTHICCKUX 3a/1a4.

CpoiicTBa 1UIOmIaeld reoMeTpudeckux ¢uryp. DopMynbl IS TIOMIATH
TPEYTOJbHHKA, MapajienorpamMma, pom6a u Tpamenud. OTHOIIEHHUE TUIOMAICH
no100HBIX GUryp.

Breraucnenne tuioniaae TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYATON
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemenun
MPaKTUYECKUX 3a]1a4.

CuHYC, KOCHHYC, TaHT'€HC OCTPOTO YyTIJIa MPSIMOYTOJIBHOTO TPEYrOJIbHHKA.

% 3nech 1 nanee KypcHBOM 0003HAYEHBI TEMbI, H3yYeHHE KOTOPBIX IIPOBOJUTCS B 03HAKOMUTEILHOM Iu1aHe. [lenaror
CaMOCTOSATEINIFHO OTIPeIeNsIeT 00bEM H3yJaeMOT0 MaTepraia.
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OCHOBHOE TPUTOHOMETPUIECKOE TOXKIAECTBO. TpUTrOHOMETpHUeCKHe (DYHKIIUU YTIIOB
B 30°, 45° u 60°.

BrricaHHbIe ¥ IIEHTPaJIBHBIC YIIIBI, YTOJI MEXIY KacaTeIbHOW U XOPI0M. YTIIbI
MEKIy XOpAaMH M CEKYIIMMH. BIHCaHHBIE W OIMCAHHBIC YCTHIPEXYTOJBHHUKH.
B3anMHOe pacronoxeHue ABYX OKpyxHocTei. Kacanme okpyxHoctei. OOIme
KacaTeJIbHBIC K JIBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanresc yrioB oT 0° 1o 180°. OcHoBHOE TPUTOHOMETPHUECKOE
TOXJECTBO. DOPMYJIbI IPUBEACHUS.

Pemenue TpeyronbHukoB. Teopema KOCHHYCOB M TeopeMa CUHYCOB. Perienue
IPAaKTHYECKUX 3a7a4 C UCII0JIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

IIpeobpaszosanue nodobus. [looobue coomeemcmeennbix 271eMeHMO8.

Teopema o npoussedenuu ompe3Kog Xxopo, meopemvl 0 NPOU3EEOeHUY OMPE3KO8
ceKywjux, meopema o Keaopame KacameibHOLI.

Bektop, gnuHa  (MOIysib) — BEKTOpa,  COHAINPABIECHHBIE  BEKTOPHI,
IPOTUBOIIOJIOXKHO HaIlpaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO
BEKTOpOB, OIEepallMiM HaJ  BEKTOpaMu. PasnokeHue BeKkTOopa 1O JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHatel BekTtopa. CKalsipHOE HpPOU3BEICHHE
BEKTOPOB, IPUMEHEHHE ISl HAXOKIACHUSI JUIMH U YTJIOB.

JlekapTOBbl KOOPJIMHATHI HA IJIOCKOCTH. YpasHenus npsamoti 1 OKPYKHOCTH B
KOOpAMHATAX, MEPECeUeHUEe OKPYKHOCTEW U MpsAMbIX. MeToa KOOpAuHAT U €ro
MIPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOIBHUKH. [[MMHA OKpyXHOCTHU. ['pagycHas u paguaHHas
Mepa yriia, BBIUMCICHHUE IJTUH AT OKpykHOcTei. [lnomans kpyra, cekropa, CerMeHra.

Hsuoicenus naockocmu u euympenHue cummempuu ¢ueyp (31emenmapHvie
npeocmasnernus). Ilapannenvroiii nepernoc. Ilosopom.
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PABOYAA ITPOTPAMMA YUEBHOI'O KYPCA
«BEPOATHOCTbH U CTATUCTUKA» 7-9 KITACCBI

Henu n3yyeHusi yaeOHOro Kypca

B coBpeMenHOM 1IM(POBOM MUpPE BEPOATHOCTD U CTATUCTUKA MPUOOPETAIOT BCE
OOJIBIITYI0 3HAYUMOCTh, KaK C TOYKH 3PEHUS MPAKTUUYECKUX MPHUIIOKEHHUH, TaK U UX
posii B oOpa3zoBaHuu. Kaxxiplii 4esi0oBeK MOCTOSIHHO MPUHUMAET PEIICHUs HA OCHOBE
UMEIOIIUXCS Y HETO JaHHBIX. A JIJI1 000CHOBAHHOT'O MPUHATHS PEIICHUS B YCIOBHIX
HeJoCTaTka WiIM H30bITKa WHGOpPMAIMM HEOOXOAMMO B TOM YHCJIE XOPOIIO
c(hOpMHPOBAHHOE BEPOSITHOCTHOE M CTATUCTUYECKOE MbIlUieHne. IMEHHO mosTomy
OCTpO BCTaja HEOOXOJUMOCTh C(HOPMHUPOBATH Yy OOYYAIONIMXCS, B TOM 4YHUCJE
obOyuaromuxcst ¢ 3P, ¢yHKIIMOHAIBLHYI0O TPAaMOTHOCTh, BKJIIOYAIOIIYI0O B ceOsl B
Ka4eCTBE HEOTHEMJIEMOM COCTABIISIONIEH YMEHHWE BOCIPUHHMATh U KPUTHUYECKU
aHaJIM3UPOBaTh UHQPOPMAIUIO, MPEACTABICHHYIO B Pa3IUYHbIX (hOopMax, MOHUMATH
BEPOATHOCTHBIA XapakTep MHOTMX peajbHbIX TMPOIECCOB U 3aBUCHUMOCTEH,
MPOU3BOJIUTh TPOCTEUIINE BEPOSTHOCTHBIE PAc4YE€Thl. 3HAKOMCTBO C OCHOBHBIMHU
MpUHLIMIAMU cOOpa, aHallM3a U MPEJICTABICHUS JaHHBIX U3 Pa3IudHbIX cep KU3HU
00111ecTBa ¥ TOCYyAapCcTBa MPUOOIIACT O0YJAOIIUXCS K OOIIIECTBEHHBIM HHTEPECAM.

B crpykrype mnporpamMmbl ydueOHOTO Kypca «BeposiTHOCTh M CTaTHCTHKA»
OCHOBHOMU IIKOJIbI BBIJIEJICHBI CIIEIYIOIINE COAECPKATEIbHO-METOIUYECKUE JINHUU:
«IIpencraBieHune JaHHBIX U ONKCATENbHAS CTATUCTUKAY; « BEpOATHOCTBY; « DNIEMEHTBI
KOMOMHATOpUKN»; «BBepeHue B Teoputo rpadosy.

Conepxanue nuHun «lIpeacTaBieHne NaHHBIX U ONUCATENbHAS CTATUCTHKA»
CIIY’KUT OCHOBOH JIsl pOPMUPOBAHUS HABBIKOB PA0O0THI C HH(POPMAILIUEH: OT YTCHHS U
WHTEpIpeTaluy uH(OpManuu, TpeACTaBICHHOW B TaOlMIAX, Ha JguarpaMMax H
rpadukax 110 cOopa, MPEJACTABICHUS W aHalu3a JaHHBIX C HCIOJb30BaHUEM
CTaTUCTUYECKUX XapaKTEPUCTUK CpPeAHUX M pacceumBaHusi. Paboras ¢ HaHHBIMH,
obOyuatomuecs: ¢ 3[IP ydarcs cuuThIBaTh U MHTEPIPETUPOBATH JIAHHBIC, BHIIBUTATH,
apryMEHTUPOBaTh U KPUTUKOBATh MPOCTEUINNE TUMOTE3bl, PA3MbIIUISATh Haj
dbakTOopaMu, BBI3BIBAIONIMMH HW3MEHYMBOCTh, W OIEHUBAaTh WX BIUSHUE Ha
paccMaTpuBaeMble BETUYHUHBI U TPOLIECCHI.

NHTYUTUBHOE TNPEICTABICHUE O CIYyYalHOM H3MEHUYMBOCTH, HUCCIIEIOBAHUE
3aKOHOMEPHOCTEN U TEHACHUMN CTAHOBUTCS MOTUBUPYIOLIEN OCHOBOM IS U3y4YECHUS
Teopun BeposTHOCTeH. bombimoe 3nauenue mais obOydarommuxcs ¢ 3[1P 3meck umerot
NpPaKTUYECKUE 3aJaHus, B YACTHOCTU OINBITHI C KJIACCUYECKUMHU BEPOSTHOCTHBIMU
MOJIEIISIMU.

[loHsiTHE BEPOSATHOCTH BBOJUTCS Kak Mepa MPaBAONOA00MS CIy4yalHOTO
coobiTus. [lpu u3ydyenuun kypca oOydaromuecs ¢ [P 3HakOMsITCS ¢ TIpoCTEHIITUMU
METOJJaMH  BBIYUCIIEHUS BEPOATHOCTEM B  CIyYallHBIX JKCIEPUMEHTaX C
PABHOBO3MOXHBIMU ~ 3JIEMEHTAPHBIMU  HCXOJlaMH, BEpPOSTHOCTHBIMU 3aKOHAMH,
MO3BOJISIIONIMMUA CTaBUTh M pemiaTh Oojiee CIOXKHBIE 3amaun. B Kypc BXOmsT
HayajbHbIE TPEACTABICHUS O CIy4YalHbIX BEIMYMHAX M HMX YHUCJIOBBIX
XapaKTEPUCTHKAX.

25



Taxxke B paMKax 3TOro Kypca OCYILECTBISETCS 3HAKOMCTBO OOYYaroIIMXCs C
3[IP ¢ MHOXECTBaMHM W OCHOBHBIMH ONEpPALMSIMH  HAJ MHOXECTBaMH,
paccMaTpuBalOTCAd MPUMEPbl TNPUMEHEHUS JJs peleHus 3a7ad, a TaKke
UCIIOJIb30BaHUS B IPYrUX MaTeMaTUUYECKUX Kypcax U yUeOHBIX MPEAMETAX.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

B 7-9 xnaccax u3yuaetrcsi Kypc «BeposTHOCTb M CTAaTUCTHKA», B KOTOPBIM
BXOAAT pasgensl: «lIpencraBieHne MaHHBIX W ONUCATEIbHAs CTATUCTUKAY;
«BeposaTHOCTBY; «DneMeHTHl KOMOMHATOPUKWY»; « BBeneHne B TeOputio rpadoBy.

Ha u3ydenue naHHOro Kypca OTBOAMT 1 y4ueOHBI 4ac B HEIENIIO B TEUEHHUE
KaXk7oro roja ooyuyenusi, Bcero 102 yuebHbIX yaca.

Conepxanue yde0HOro Kypca (1mo roaam o0y4deHmusi)

7 KJIACC

[IpencraBnenne NaHHBIX B BHJE TaOJMIl, AUArpaMm, rpadukKoB. 3arnoaHeHHUE
Ta0JINII, YTEHUE U MTOCTPOEHUE JUarpaMm (CTOJIOUKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Urenue rpadmKoB peaiabHBIX MpolieccoB. M3Bneuenne nHpopManuu U3 quarpamMmm u
TaOJINII, UCTIOJIH30BAHUE U MHTEPIIPETAIIUS JAHHBIX.

OnucartenbHasi CTAaTUCTUKA: cCpejHee apuMETHUYecKoe, MeIHaHa, pa3Max,
HauMOOJbIIIEE W HAWMMEHBIIEE 3HAUYCHHUS HaOOpa 4YHUCIOBBIX JaHHBIX. [Ipumepsr
CIIy4ailHOM U3MEHYMBOCTH.

Cnyuatinslii akcnepumenm (onvim) u ciyuatiHoe coovimue. Beposmnocms u
yacmoma. Ponb Manoseposmuulx u npaxmuyecku 00CMo8epHbuIX cOObIMULL 8 NPUpooe
u 6 obwecmee. Monema u uzpanbHas KOCMb 6 Meopull 6eposMHOCMel’.

I'pagh, eepwuna, pebpo. Cmenenv eepwunvi. Hucno pébep u cymmapuas
cmeneHb eepuiut. llpedcmasnenue o cesasnocmu epaga. Llenu u yuxkavl. [lymu 6
epaghax. O6x00 epaga (3inepos nyms). [Ipedcmasnenue 06 OpUEHMUPOBAHHOM
epaghe. Pewernue 3a0au c nomouvro epagos.

8 KJIACC

[IpencraBienue TaHHBIX B BUAE TaOUII, AUarpamMm, rpadukosB.

MHOX€ECTBO, 3JEMEHT MHOXECTBa, MOAMHOXECTBO. Omnepauuu Haj
MHOKECTBaMHU: OOBEIMHEHHUE, MepeceucHue, nonoaHeHne. CBOMCTBA Omepanyii Hajl
MHO>KECTBAMM: MEPEMECTUTEIBHOE, COYeTaTEIbHOE, pacrpeneuTelIbHOE,
BKJIFOUeHUsI. Mcronp30BaHre rpauyecKoro nNpeacTaBiICHUs MHOKECTB ISl OTMCaHUs
pEATBHBIX MPOLIECCOB U SIBJICHUM, IPU PEUICHUH 33/1a4.

H3mepenue pacceusanus oaumuvix. ucnepcus u cmanoapmuoe OmMKIOHEHUe

4311ech ¥ 1anee KypcHBOM 0003HAYEHBI TEMbI, M3yYeHHE KOTOPBIX IIPOBOJUTCS B 03HAKOMUTEILHOM Iu1aHe. [lenaror
CaMOCTOSATEINIFHO OTIPeIeNsIeT 00bEeM H3ydaeMOoro MaTepHaia.
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YuCn08bIx HAOOpos. [uazpamma pacceusanus.

DneMeHTapHble  COOBITHSI  ciaydailHOoro omnbiTa. Ciy4aiiHble  COOBITHSI.
BepositHocT coObITU. ONBITHI ¢ PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.
Crnydaiinpiii BEIOOp. CBsI3b MEXTy MAJIOBEPOSTHHIMU M TTPAKTUYECKHA JOCTOBEPHBIMH
COOBITUSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

Hepeso. Ceoticmea 0epesvbes: eOUHCMBEHHOCHb NYMU, CYWeCmB808aHUe BUCAYEll
BEPUIUHDL, CB5A3b MEJHCOY UYUCTIOM 8epuut U duciom péodep. llpasuno ymuodcenus.
Pewenue 3a0au ¢ nomowwro epaghos.

Ilpomueononoscuvie coovimus. [uacpavmma Ounepa. ObveduHenue u
nepeceuenue  coovimuti. Hecoemecmuvie — cobvimus.  @opmyna — ClOHCEHUs
gepossmuocmell. Ycnosnas eeposmuocmo. Ilpasuno ymuoocenus. Heszasucumoie
coovimus. [Ipedcmasnenue sxcnepumenma 6 eude oepesa. Pewenue 3a0au Ha
HAX0JICOeHUe BepOSIMHOCMEl C NOMOWDbIO 0epesa CIYUAlHO20 IKCNepuMeHmd,
ouazpamm diinepa.

9 KJIACC

[IpeacraBieHye JaHHBIX B BUAE TaOIUL, JUarpaMm, rpauKoB, UHTEPIIPETALUS
naHHBIX. YTeHue u nmocTpoeHue Tabiuil, ruarpamm, rpaduKoB M0 peaabHbIM JaHHBIM.

[lepectanoBku u ¢akropuan. CodyeTaHuss U YUCIO COYETaHUH. IpeyeonbHux
Ilackana. Pemenue 3a1a4 ¢ UCMOJIb30BAHUEM KOMOMHATOPUKH.

l'eomempuueckasn eeposmuocmo. Cryuaiinvlii 8b100p MOUKU U3 ueypsvl HA
NJIOCKOCMU, U3 OMPe3Ka U U3z 0y2u OKPYHCHOCU.

UcnwiTanue. Ycenex u Heygada. Cepust UCIIBITaHUH 10 TiepBoro ycnexa. Cepus
ucneiTanuii bepHyuu. BeposTHOCTH COOBITHI B cepuu UCTIBITAaHUI bepHyuin.

CnydaiiHasg BeIMYMHA W paACIpEleSIEeHHe BEPOSITHOCTENM. MaremaTudeckoe
oxuganue u qucnepcus. [IpumMepsl MaTeMaTUYECKOrO 0KUIAHUS KaK TEOPETUUECKOTO
CpPEIHEro 3HaYeHHUsI BEJIMUYUHBL. MaTeMaTH4eCcKoe OKUAAHUE U TUCTIEPCHUSI CITyYalHON
BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHymmy.

[Tonsitue o 3akoHe OouyblIMX uKcesl. M3mMepeHue BEepoSITHOCTEH € MOMOIIBIO
yacToT. Posib 1 3HaUeHHEe 3aKOHA OOJIBIINX YUCEN B PUPOJIE U OOLIECTBE.

KOHTpO.JIbHO-I/I3Mepl/ITeJII)HbIe MaTepHualbl

[IpoBeneHne OICHKH MOCTIDKEHUH TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHMS
y4eOHOT0 MpeaMeTa MPOBOIUTCS B (hOPME TEKYIIETO U PyOEKHOTO KOHTPOJIS B BUJIE:
KOHTPOJIbHBIE pabOThI, CAMOCTOSTEIbHBbIE pa0OThI, 3a4eThl, MaTeMaTUYECKUE
JIUKTAHTBI, MPaKTUYECKHEe palOOThl, MUCHMEHHBIH OTBET MO WHAWBHUAYAIbHBIM
KapToYKaM-3aJaHusIM, TECTUPOBAHHE.

s obyuaromuxcst ¢ 3I1P Bo3amMoxkHO n3MeHeHue (OpMYITUPOBKHU 33JJlaHui Ha
«TOLIArOBYIOY, aaNTALIMIO IIPEeJIaraeMoro 00y4aromemMycsi TECTOBOrO (KOHTPOJIbHO-
OLICHOYHOI'0) MaTepuaja: HCIOJIb30BAHWE YCTHBIX M NHCHbMEHHBIX WHCTPYKLUH,
YIOPOIIEHNE JIMHHBIX CII0KHBIX (POPMYITUPOBOK MHCTPYKIIMM, pEIIEHHE C OMOpOi Ha
anropuTM, 00pasell, UCIOIb30BaHNE CITPAaBOYHON WH(OpMaIuu.
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MaremaTuka
S5 kiacc

Kontponbshas padora Ne 1. Tema. Harypasibable uncia.

Kontponbnas pabota Ne 2. Tema. JleificTBus ¢ HaTypaIbHBIMU YHCIIAMHU.

Kontponbshas padora Ne 3. Tema. Mcnons30BaHue CBOMCTB ACUCTBUI TIPH
BBIYMCIICHHSIX.

KontponbsHas padora Ne 4. Tema. YTibl © MHOTOYTOJIbHUKH.

Kontponbshas pabora Ne 5. Tema. [lenumocts uncen.

KontponbsHas padota Ne 6. Tema. OObIKHOBEHHBIE JPOOH.

Kontponbshas padora Ne 7. Tema. CioxkeHre U BEIYUTaHKUE IPOOEH.

Koutponbshas padora Ne 8. Tema. YMHOKeHUE U JeneHUE TPOOEH.

Kontponbhas padora Ne 9. Tema. [lecsatuunbie npobu. CpaBHEHHE JECATUUHBIX
TpOOeH.

Kontponbshas padora Nel0. J[eiicTBUS C I€CATUYHBIMU APOOSIMHU.

Kontponbshas padota Ne 11. Tema. Mtorosast KoHTpoabHas padoTa.
6 kiacc

Kontponbhas padota Nel. Tema. JlenumocTs HaTypaJIbHbIX YUCE.

KontponbHasa padora Ne2. Tema. OObIkHOBEHHas! 1poOb. OCHOBHOE CBOMCTBO
TpoOu.

Kontponbshas padora Ne3. Tema. OtHomenue. [Tponopius.

Kontponbshas paborta Ned. Tema. IIporeHT.

Kontponbshas pabora NeS5. Tema. YerbipexyroiabHuk. @opMysbl mepuMeTpa u
IUIOIIAAHN MPAMOYTOJIbHUKA.

Kontponbshasa pabora Ne6. Tema. IlonoxxurenbHble U OTpULATENbHBIE YHCIIA.
CpaBHEHHE MOJIOKUTENBHBIX U OTPULATENBHBIX YHCE]L.

Kontponbshas pabora Ne7. Tema. CrniokeHre ¥ BBIYMTAHUE MOJIOKUTEITBHBIX U
OTPULIATEIbHBIX YUCEIL.

Kontponrsnas pabora Ne8. Tema. YMHOXKEHHE U JICJICHUE TOJIOKUTEIBHBIX U
OTPULIATEIbHBIX YUCEIL.

Kontponenas pabora Ne9. Tema. I[IpsmoyronbpHas cuctemMa KOOpJUHAT.
Jlnarpammel.

Kontponbshas padora Nel0. Tema. IToroBas KOHTpoJibHas paboTa.

Aureopa
7 wJjacc
Kontponsnas pabora Nel. Tema. Apudmerndeckue OEUCTBUS  C
palMOHAILHBIMU YHCIIAMH.
Kontponbshas pabota Ne2. Tema. CterneHb ¢ HaTypalbHBIM MOKa3aTeIIEM.
KontponbsHas padora Ne3. Tema. bykBeHHbIE BBIpaKEHHUS.
KontpoasHas padora Ne4. Tema. MHOTOUJICHBI.
Kontponbshas padora Ne5. Tema. @opMyIibl COKPAILIEHHOTO YMHOKEHHUS.
KontponwsHas padota Ne6. Tema. JIuneitHoe ypaBHEHUE C OJTHOU MEPEMEHHOI.
Kontponbsnas padota Ne7. Tema. CucteMbl JIMHEHHBIX YPaBHEHUH.
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Kontponbnas padota Ne 8. Tema. Koopaunate! u rpaduku.
Kontponbhas padota Ne 9. Tema. [lonstue pynkuun. Jlnneiinas GpyHKIus.
Kontponbshas padora Nel0. Tema. UTorosast koHTposibHast padoTa.
8 knacc
Koutponbshas padora Nel. Tema. KBagpatusiit kopeHb. ApudMeTuyecKuii
KBaJpaTHBIN KOPEHb.
Kontponbnas pabGora No2. Tema. CremeHb ¢ TII€JIbIM  [OKa3aTeIeM.
CranpapTHbIil BUJ YHCTIA.
Koutponbhas pabGora Ne3. Tema. AunrebOpanueckass npo0Ob. CokparieHue
TPOOCH.
Kontponbshas padora Ned. Tema. JleiicTBus ¢ aredpanyecKuMu IpoOsIMH.
Kontponbshas pabora Ne5. Tema. KBaipaTHbie ypaBHEHUS.
Kontponsnas pabota Ne6. Tema. YpaBHEHUS, CBOMSIIMECS K KBaJPATHBIM.
TekcToBble 3a71a4M, CBOIAIIMECS K KBaJAPATHBIM.
Kontponbshas padbora Ne7. Tema. Cuctembl ypaBHEHUH.
KontponbsHas pabota Ne8. Tema. UncnoBbie HEpaBEeHCTBA U UX CBOMCTBA.
KontponbsHas padora Ne9. Tema. CructeMbl HEPABEHCTB C OJTHON MEPEMEHHOM.
Kontponbnas padota Ne 10. Tema. ®ukimu. ancioBbie GyHKITHH.
Kontponbhas padota Nell. Tema. UToroBast KoHTpoJibHast padoTa.
9 knace
Kontponbhas padora Nel. Tema. Uncna u BEIYHCIICHUS.
KoHntponbHas padora Ne2. Tema. YpaBHeHUs ¢ OJTHON NEPEMEHHOM.
Kontponsnas padora Ne3. Tema. J[poOHO-palinoHaIbHbIC YPAaBHEHHUS.
Kontponbshas padora Ned. Tema. CucteMbl ypaBHEHUH € ABYMs IEPEMEHHBIMH.
KonTponsHas padora Ne5. Tema. JInneiiHble HepaBeHCTBA C OJHOM IEPEMEHHOM.
Kontponbhas padora Ne6. Tema. KBanpaTHbeie HepaBeHCTBA.
Kontponbshas padora Ne 7. Tema. KBanpaTtuunas GpyHKUMS U €€ CBOMCTBA.
Kontponbshas pabora Ne 8. Tema. Apudmerndeckast mporpeccus.
KonTtponsnas padoTta Ne 9. 'eomeTpudeckas mporpeccusi.
Kontponbshas pabora Nel(. Tema. ToroBast KOHTpoJibHas padoTa.

I'eomerpus
7 wJacc

Koutponbhas pabora Nel. Tema. OcHOBHbIE T€OMETPUYECKUE CBOMICTBA

mpocTenmux Guryp.
KontponbsHas pabota Ne2. Tema. CMexHbBIE U BEPTUKAIBHBIC YTIIBI.
Kontponbshas pabora Ne3. Tema. [Ipu3naku paBeHCTBa TPEyTrOIHHUKOB.
Kontponbshas pabora Ned. Tema. PaBHOoOEIpeHHBIN TPEYTONHHUK.
Kontponbshas pabota Ne5. Tema. [TapannensHbie npsMebIe.
Kontponbhas pabota Ne6. Tema. CymMMa yrioB TpeyrojabHHUKA.
Kontponshas pabora Ne 7. Tema. OKpy>XKHOCTb B KPYT.
Kontponbshas padbora Ne6. Tema. UTorosast KoHTpobHas padoTa.

8 kiacc
Kontponbnas padota Nel. Tema. UeTbIpeXyronbHUKH.
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Kontponbnas padora Ne2. Tema. Cpenusist nuaus tpeyroiabHuka. CpeaHsis
JIMHUS TPANELHH.
KontponbsHas padora Ne3. Tema. [Inomaas TpeyroiasHuka, napajienorpamma.
Kontponbshas padora Ned. Tema. [Lnomans nogo0HbIX duryp.
KontponbsHas padora Ne5. Tema. Teopema IMudaropa.
KontponbHas padota Ne6. Tema. YTIIbl B OKPYKHOCTH.
Kontponbshas padota No7. Tema. UToroBast KOHTpoJibHas paboTa
9 kiacce
KoutponbsHas padora Nel. Tema. Pemienne TpeyrojibHUKOB.
Kontponbsnas padora Ne2. Tema. [Tnomanu TpeyronbHuKa, YETHIPEXYTOJIbHUKA.
KontposnbHas padora Ne3. Tema. BekTopsl.
KoHnTtponbeHas padora Ne4. Tema. JlekapTOBbI KOOPIMHATHI HA INTIOCKOCTH.
KontponbsHas padora NeS. Tema. [IpaBriibHble MHOTOYTOJIbHUKHU.
KontponbsHas padora Ne6. Tema. [Tnomaas kpyra u ero 4actei.
Kontponbshas padorta No7. Tema. UToroBast KOHTpoJibHAs paboTa.

BeposSITHOCTB M CTATHCTUKA
7 KJacc

Kontponbsnas padota Nel. Tema. [IpencrapineHue qaHHBIX.
Kontponbhas padota Ne2. Tema. OnucarenbHasi CTaATUCTHKA.
KonTtponbsHas pabora Ne 3. Tema. CiryqaitHast ”3MEHUYHNBOCTb.
Kontponbshasa padora Ne 4. Tema. BeposTHOCTh M 4YacToTa CIy4ailHOrO

COOBITHSI.

8 knacc
Kontponbshas pabora Ne 1. Tema. MuoxecTBa.
KonTtponbHas padora Ne2. Tema. BepossiTHOCTb ClTydailHOTO COOBITHS.
Kontponbshas pabora Ne 3. Tema. Cimyqaitubie COOBITHS.

9 knace
Kontponbshas padora Ne 1. Tema. DnemeHThl KOMOUHATOPUKHU.
KontponbsHas padota Ne 2. Tema. UcnibiTanus.
Kontponbshas pabora Ne 3. Tema. CiyvaitHasi BenTu4nHa.
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INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA YYEBHOI'O [TIPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBILIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI:

MOTHBAIMS K OOYYEHHIO MaTeMaTHKE U LEJCHANpPaBICHHON MO3HABATEIbHOU
NEATEIIbHOCTH;

MOBBIIIEHUE YPOBHS CBOEH  KOMIIETEHTHOCTHM  4Y€pe3  MPAKTUYECKYIO
NEeSTEIBbHOCTD, TPEOYIONIYI0 MAaTEMAaTUYECKUX 3HAHUN, B TOM YUCJIE YMEHHUE YUUTHCS
y OIpYTUX JTIOAEH;

CIIOCOOHOCTH OCO3HABaTh CTPECCOBYIO CUTYAIMIO, OBITh TOTOBBIM JCHCTBOBAThH
B OTCYTCTBHE rapaHTHil ycliexa;

cnocobHocTh oOy4aromuxcs ¢ 3[IP k oco3HaHHWIO CBOMX JOEPUIUTOB U
MIPOSIBIICHUE CTPEMIIEHUS K UX MPEOJO0JIEHUIO;

CIIOCOOHOCTH K CAMOPA3BUTHIO, YMEHHE CTABUTh TOCTUKUMBIE LIETIH;

YMEHUE pa3InyaTh Yy4eOHbIE CUTyallud, B KOTOPBIX MOKHO JI€HCTBOBATH
CaMOCTOATENIbHO, W CHUTyallUH, TJ€ CJIEQyeT BOCIOJIb30BaThCS CIPABOYHOM
uHpopMaIueil Uiy IpyruMu BCIOMOTaTeIbHBIMU CPEJICTBAMU;

CIIOCOOHOCTB MEPEHOCUTH MOJIyUYEHHBIE B X0J1€ 00YUECHMsI 3HAHUS B aKTyaJIbHYIO
CUTyaluIo (IIpU PELICHUH )KUTEHCKUX 3a/1a4, TPEOYIOIMX MaTeMaTHYECKUX 3HaHUN);

CIIOCOOHOCTh OPHEHTHUPOBATHCS B TPEOOBAHUSAX M IMPaBUIIAX MPOBEIACHMUS
MPOMEKYTOUYHOU U UTOTOBOM aTTECTALNY;
OBJIaJICHHE OCHOBaMHU (PMHAHCOBOM I'PaMOTHOCTH.

METAIIPEIAMETHBIE PE3YJIBTATBI

Ognadenue ynugepcanbHbIMu yueOHbIMU NOZHAGAMETbHBIMU OCUCHEUAMU:

yCTaHaBJIMBAaTh  MPUYUHHO-CIEJACTBEHHbIE CBSI3W B XOJ€  YCBOCHMS
MaTeMaTUYeCKOro Marepuana;

BBISIBJIATh AC(PUUUT JAHHBIX, HEOOXOJIMMBIX JUIsl PELIEHUS] MOCTaBJICHHON
3a/1ayu;

C MIOMOILBIO YUUTENS BBIOUPATh CIIOCOO pEeUIeHUs] MaTeMaTUYeCKON 3a/1auu
(cpaBHUBaTh BO3MOKHbBIE BAPUAHTHI PEILLICHHUS);

OPUMEHATh M MpeoOpa3oBbIBaTh 3HAKM W CHMBOJBI B XOJE pEIICHUS
MaTeMaTUYECKHX 3a]1a4;

YCTaHaBJIMBATh HCKOMOE U JAHHOE IIPU PELIEHUU MaTEMaTUYECKOM 3a1a4H;

NOHMMATh U UHTEPIPETUPOBATH MHPOPMALIMIO PA3IMYHBIX BUIOB U (HOpM
Ipe/ICTaBIICHNUS,

WJUTIOCTPUPOBATH pelllaeMble 3a]1a4 rpaduueCKUMH CXEMaMU;

3¢ (HEeKTUBHO 3alTOMUHATH U CUCTEMATU3UPOBATH MH(OPMAIHIO.

NOHUMATh U KCIOJIb30BaTh MaTEMaTUUYECKHE CPEACTBA HATJISIIHOCTH (rpaduki,
auarpamMmbl, TaONMIbBI, CXeMbl M JAp.) JUIA WUIIOCTpalUMd, HWHTEPIpETaluy,
apryMeHTaluu.
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Ognaodenue YHU6epcanbHblMu yueoHvimu KOMMYHUKAMUGHBIMU
delicmeuamu:

OpraHU30BbIBATh Y4eOHOE COTPYAHUYECTBO M COBMECTHYIO NESTEIBHOCTH C
YUYUTEIIEM U CBEPCTHUKAMHU B MPOLIECCE PEUICHUS 3a1aY;

B3aMMOJICHCTBOBATh M HAXOUTh OOIIHE CTIOCOOBI pabOoTHI; paboTaTh B TPYIIIIE:
HaxOJUTh OOIlee pEeIICHUE W pa3pemiatb KOH(MIUKTHI HAa OCHOBE COIJIACOBAHUS
MO3UIIAN U yu€Ta MHTEPECOB; CAyIMaTh NapTHEPA; HOPMYIUPOBATh, APTYMEHTUPOBATh
U OTCTaMBaTh CBOE MHCHHUC;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(MIUKTOB MPU HAIMYMUU PA3HBIX TOYEK
3peHUs W pa3peliaTh KOHQIUKTHI Ha OCHOBE y4€Ta MHTEPECOB M TMO3MIMI BCEX
YYaCTHUKOB;

apryMEHTHUPOBaTh CBOIO IIO3UIMI0O U KOOPAMHUPOBATH €€ C MO3ULHSIMHU
napTHEPOB B COTPYIHUYECTBE NPHU BHIPAOOTKE OOIIEro pEelIeHUs B COBMECTHOM
NEATEIBbHOCTH;

BBITIOJTHATh CBOIO 4YacTh PabOTHI, JOCTUTaTh Kaye€CTBEHHOTO pe3yibTaTa M
KOOPJIMHUPOBATH CBOM JICUCTBHUS C APYTUMU YIE€HAMHU KOMaH/IbI;

OIICHMBATh KAYECTBO CBOETO BKJIAJa B OOIIUI MPOTYKT.

Osnaodenue ynugeepcanbHblMu YUeOHbIMU PESYIAMUGHHIMU OCUCH GUAMU:

CTaBUTh 1I€JIM, BBIOUpPATh M CO3/laBaTh AJTOPUTMBI JJIA PEIICHUS YYCOHBIX
MaTeMaTUYECKHUX MPOOIeM;

IJIAHUPOBATh U OCYLIECTBISATH JEITEIbHOCTh, HAINPABICHHYIO HAa PEIICHUE
3a71a4 UCCIIEI0OBATEIBCKOTO XapaKTepa.

dbopMmynupoBaTh W yACpKUBaTh YYEeOHYIO 3ajady, COCTaBIsATh IUIAH U
MOCJIEA0BATEJIbHOCTh JCHCTBUM;

OCYIIECTBJISATH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOIMMBIE KOPPEKTHUBHI,

KOHTPOJIMPOBATh MPOIIECC U Pe3yIbTaT YUYCOHOW MaTEeMaTUIECKON
NEATEIBbHOCTH,

aJIcKBaTHO OILICHUBATh MPABUILHOCTD UJIM OIIMOOYHOCTD BBITOJHEHUS Y4eOHOM
3a7a4u, €€ 0OBEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BOBMOXKHOCTHU €€ pellIeHuUS;

CIMYaTh COCOO ACHUCTBUS M €r0 Pe3ysbTaT C 3aJaHHBIM ATaJOHOM C LEJbIO
0OHapyKEeHHsI OTKJIIOHEHUH U OTIMYMI OT 3TAJIOHA.

MPEABUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUN y4eOHOU
3a7a4u;

MOHWMATh MPUYUHBI, IO KOTOPHIM HE ObLT JOCTUTHYT TpeOyeMbIN pe3ysbTaT
NeSTeTLHOCTH, OMPEEIATh MO3UTUBHBIE M3MEHEHUS U HaIpaBJICHUS, TPEOYrOIIHe
JTajabHenIel padoThl;

peryJupoBaTh COCOO BBHIPAKEHUS SMOIIUM.

NPEAMETHBIE PE3YJIBTATDBI

PesynbpTaTel ocBoeHUs ydeOHOrO mpeamMera «MaTtemaTuka (BKIrOYas anreopy,
T€OMETPHIO0, BEPOSITHOCTh M CTATUCTUKY)», PACIpeeiCHHbIE MO rojaM OOydeHHs,
bopMyIHPYIOTCS 110 IPUHITUITY TOOABICHHSI HOBBIX PE3yJbTAaTOB OT I'0/ia K TOY, YKe
Ha3BaHHBIE B IPEABIAYIINUX T0AaX MO3ULHUH, KaK IIPAaBUJIO, JOCIOBHO HE MOBTOPSIOTCS,
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HO YYHUTBIBAKOTCS (pe3yJbTaThl OYEPEIHOIO ToAa MO YMOJYAHUIO BKIIIOYAIOT
pe3yNbTaThl MPEABIAYINX JIET).

[IJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATHI OCBOEHMS PABOUYEN
[TPOI'PAMMBI KYPCA «MATEMATUKA» (IIO 'OJAM OBYYEHU )

OcBoenne yyeOHOTO Kypca «MaremaTuka» B 5—6 KilaccaX OCHOBHOM IIKOJIbI
JOJDKHO O00€CTieunBaTh JOCTIXKCHHUE CIEAYIOIMMX IPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNIbTaTOB:

5 KVIACC

Yucna u éviuucnenus

OpueHTHPOBATHCS B TIOHITHIX U ONEPUPOBATH HAa 0a30BOM YPOBHE TEPMHHAMH,
CBSI3aHHBIMH C HATypaJIbHBIMH YUCIaMH, OOBIKHOBEHHBIMH U ICCATHYHBIMU IPOOSMH.

CpaBHUBATH U YIIOPSIIOYMBATH HATYPAJIbHBIC YHCIIA, CPABHUBATH B MPOCTEHIIINX
citydasix 0ObIKHOBEHHBIE IPOOHU, IECATUUHBIE JPOOH.

CoOTHOCUTH TOUKY Ha KOOPJAMHATHOMN (YMCIOBON) MPSAMON C COOTBETCTBYIOIIUM
el YMCJIOM 1 N300pakaTh HATYpalbHbIC YHCIIa TOYKAMU Ha KOOPIMHATHOM (YUCIIOBOH)
IIPSMOM.

BoimonHaTh  apudMeTHdecKkue JEHCTBUS C HATypalIbHBIMU YHCIAMHU, C
OOBIKHOBEHHBIMU JPOOSIMHU B MIPOCTEUIIINX CITydasiX.

BEITIOTHSTE IPOBEPKY, MPUKUAKY Pe3yIbTaTa BEIYMCICHUA.

OxpyTasaTh HATypaJbHBIC YHCTIA.

Pewenue mexcmosuwix 3a0au

Pemarp TekcTOBBIE 3amauM apuUPMETHUYECKUM CIIOCOOOM U C TOMOIIBIO
OpPraHM30BAaHHOTO KOHEYHOTO Tepedopa BCeX BO3MOXKHBIX BapuUaHTOB (IMpH
HEOOXOJIMMOCTH C HAMPABJISAIONIEH MTOMOIIBIO).

Pemarp 3amaum, coaepkamime 3aBUCHUMOCTH, CBSI3BIBAIOIINE BEIMYWHBI:
CKOpPOCTbH, BpeMsI, PACCTOSIHHE; 1I€HA, KOJIMYECTBO, CTOUMOCTH (ITPH HEOOXOAUMOCTH C
MCIIOJIb30BAaHUEM CITPAaBOYHON MH(OPMAIIUN).

Hcnonp30BaTh KpaTKuE 3aITUCH, CXEMBI, TAOIUIBI, 0003HAYEHUS MIPU PEIICHUN
3azay.

[Tonb30BaTHCS OCHOBHBIMH €TMHUIIAMU U3MEPEHHSI: TIEHBI, MACChI; PACCTOSHUSA,
BPEMEHHU, CKOPOCTH; BBIpaXaTh OJHU €IWHUIIBI BEJIMYMHBI 4epe3 napyrue (mpu
HEO0OXOJMMOCTH C OMOPOM Ha CIPABOYHYIO HH(OPMALIUIO).

M3Bnekath uH(OpMaIMioo, MNPEICTABICHHYI0 B TaOiuile, Ha CTOJI0YATOU
aUarpaMMe, HHTePIpEeTUPOBATh MPEACTaBICHHBIC JaHHBIC, CTIOJ30BaTh TAHHBIC TIPH
pEIIeHnH 3ajad.

Haznaonaa zeomempus

[Tonp30BaTHCA TEOMETPUUCCKUMHU TOHSATUSMU: TOYKA, MpsSMasi, OTPE30K, Jyd,
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YIoJl, MHOTOYTOJIbBHUK, OKPY>KHOCTb, KPYT.

[TpuBoanTh TpHUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpa, UMEIMUX (Hopmy
U3YYEHHBIX TEOMETPUUECKUX PUTYD.

Hcnonb30BaTh TEPMHUHOJIOTHIO, MPU HEOOXOAMMOCTH IO BHU3YyaJIbHOM OIODPE,
CBSI3aHHYIO C YIVIAMH: BEpIIHMHA, CTOPOHA, C MHOTOYTOJIbHUKAMU: YTOJI, BEpIIHHA,
CTOpPOHA, TMAaroHaJIb; C OKPY>KHOCTBIO: pauycC, TUaMeTp, LIEHTP.

N300pakath W3ydeHHBIE TeOMETpUUecKre (QUrypsl Ha HEIWMHOBAHHOW U
KJIeT4aToOl OyMare ¢ MOMOUIBIO0 HUPKYJIS ¥ IMHEHUKH (I1OCIe COBMECTHOTO aHAJN3a).

HaxoauTe ANHMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C IOMOILBIO
JMHEWKU, CTPOUTHh OTPE3KH 3aJaHHOW JIMHBL, CTPOUTH OKPYKHOCTH 33JaHHOIO
panuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBagpaTa IUisl UX
MOCTPOEHMU S, BBIYUCIICHUS TJIOMIA/IA U IEPUMETPA.

Boluucnates mepuMmeTp H IUIONIAAbL KBajapaTa, MpsSMOYTroJIbHHUKA, (Uryp,
COCTABJICHHBIX W3 TMPSMOYTOJIbHUKOB, B TOM 4Hcie ¢GuUryp, HU300pakEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaThC OCHOBHBIMM METPUYECKUMH €AWMHUIIAMH W3MEPEHUS JJIMHBI,
IJIOIIA/IN; BBIPAKATH OJTHU €AUHULIBI BEIMUUHBI Yepe3 Apyrue (Mpu HEOOXOUMOCTH C
OTIOpPOM Ha CMPABOUYHYIO0 UHGOPMAITHUIO).

Pacno3naBaTh napaienenumnes, KyO, UCIOIb30BaTh TEPMUHOJIOTHIO: BEPIINHA,
pedpo rpaHb, U3MEPEHUS; HAXOAUTh U3MEPEHUS Mapallieenumnena, Kyoa.

Boruncnates 00b€M KyOa, Napajuienenumnesa Mo 3aJaHHbIM H3MEpEeHUsiM (C
OTOpPOM Ha AJIrOpPUTM YYEOHBIX ICHCTBUI), MOJB30BATHCA CAMHUIIAMU H3MEPEHUS
o0BbEMma.

Pemiath HecnoXXHBIE 3aJa4yd HA HM3MEPEHUE T'€OMETPUYECKUX BEJIUYHMH B
MPAKTUYECKUX CUTyalusiX (IIpr HEOOXOUMOCTH C BU3YaJIbHOU OTIOPOi).

6 KJIACC

Yucna u eévivucnenusn

OpueHTUpOBaThCS B MOHATUAX U ONIEPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMU,
CBSI3aHHBIMHM C PA3JUYHBIMU BHJAMHU YHUCEI U CIIOCOOAMU MX 3aIUCU, MEPEXOJUTh
(eciu 3TO BO3MOKHO) OT OJHOU (POPMBI 3aMUCH YUCHa K JPYTOH.

CpaBHUBATh W YIOPSIOUYMUBATH IIEJIbIE YKCIIA, OOBIKHOBEHHBIC U JECATHUYHbBIC
JIpoOu, CpaBHUBATH YUCJIA OJTHOTO U Pa3HBIX 3HAKOB.

Breinonuats apudpMeTHdecKue ASHCTBUS ¢ HAaTYpaIbHBIMU U LETBIMU YHCIIAMU,
OOBIKHOBEHHBIMHU U JCCATUYHBIMU JIPOOSMHU, TTOJOKUTEIHHBIMA U OTPHUIIATCIILHBIMU
YU CJIAMHU.

Bbluncnars 3Ha4€HUs! YUCIOBBIX BBIPAXKEHUMN, BBIMOJHATH IPUKUAKY U OLICHKY
pe3ynbTaTa BBIUMCICHUHN; BBIMIOJHITH MPEOOpa30oBaHUSI YHCIIOBBIX BBIPAKCHUN Ha
OCHOBE CBOWCTB apu(hMETHUECKHUX JECHCTBUN.

CoOTHOCUTH TOUKY HA KOOPAMHATHOMN MPSIMOM C COOTBETCTBYIOIIUM €U YHCIIOM
Y U300paKaTh YMCJIa TOYKAaMHU Ha KOOPAMHATHOM MPSMOM, HAXOAUTH MOJTYJIb YUCIIA.

COOTHOCUTH TOYKU B MPSIMOYTOJIBHON CHUCTEME KOOPJMHAT C KOOPJIMHATAMU
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3TOU TOYKH.

OKpyrJisITh LI€JIbIE YHCIIa U JeCATHYHbIE JpoOu (1o 00pasily), HAXOAHUTh
PUOITUKEHUS YHCEIL.

Hucnoewvie u OyKeeHHbIE GbIPAIHCEHUA

OpHeHTHPOBATHCS B MOHATHUSAX U ONIEPUPOBATH HA 0a30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMU C 3aIMChIO CTETICHH YMCJIa, HAXOIUTh KBaJIpaT U Ky0 4uCIia, BEIUUCISATh
3HAYEHUS MPOCTEHIINX YHCIIOBBIX BBIPAXKEHUH, COACPIKALINUX CTEIICHH.

[Tonb3oBaThCs MpU3HAKAMU JACIMMOCTH (MpU HEOOXOJAMMOCTH C OMOPOM Ha
AICOPHUTM IPABUJIA), PACKIIAAbIBATh HATYPAJIbHBIE YUCIIA HA IPOCTHIE MHOKUTEIH.

Ilonvzo06amucsa macumabom, COCTABISATH MPOTOPIIUU U OTHOILICHUS.

Hcnonb3oBaTh OYKBBI i1 0003HAUEHUS YHUCEN MPH 3alHCH MaTeMaTHYECKHX
BBIPQXKEHUM, HAXOAUTh 3HAUYCHUSI OYKBEHHBIX  BBIPAXKEHHUM,  OCYIIECTBIISS
HE0OXOAMMBbIE MOACTAHOBKM W MpeoOpa3oBaHUs (C ONMOPOM Ha aJIrOPUTM YYEOHBIX
NEeUCTBUIN).

Haxonuts HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewienue mexcmogoix 3a0au

PemaTte MHOTOIIIAroBbie TEKCTOBBIE 3aJa4ll apU(PMETHUECKUM CIIOCOOOM C
OIIOPOW Ha BOIPOCHBIN IIJIaH.

Pemiate pocTennme 3a/1a4u, CBSI3aHHBIC C OTHOIIICHUEM,
IPONIOPIHOHAIIBHOCTBIO BEJIMYMH, MMPOLEHTAMH; PENIATh TPU OCHOBHBIE 3a/1a4d Ha
JpOOU U MPOLEHTHI.

Pemare 3amaum, copep:Kamue 3aBUCHMOCTH, CBA3bIBAIOIIUE BEJIIMYHHBL:
CKOPOCTB, BPEMS, paCCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTD; TPOU3BOAUTEIBHOCTb,
BpeMsi, 00bEMa pabOThI, UCTIOJIB3Ys apU(METUUECKUE IEUCTBHUS, OLEHKY, IPUKUIIKY;
MOJIb30BAThCS €IMHULIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BETUYHH.

CocTaBnsiTh OyKBEHHBIE BHIPRKCHHS IO YCIOBHUIO 33]]a4M TMOCIE COBMECTHOTO
aHanm3a.

N3Bnekats wHpOpMamuio, MPEACTAaBICHHYI0 B TaOJWIaX, Ha JHWHEHHOM,
CTOJIOYATOM WJIM KPYroBOM JuarpaMmax, HWHTEPIPETUPOBATH IPEICTABICHHbBIE
JaHHBIE; UCIIOJb30BaTh JAHHBIE ITPU PEILICHUH 3a]1a4.

[IpeacraBnsaTh MHGOPMAIMIO C TOMOIIBIO TAOJHII, JIMHEWHON U CTOIOYATON
JarpamMm.

Haznaonaa zeomempus

[IpuBoanTh TpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpa, UMEIMUX (opmy
M3YYEHHBIX TEOMETPUUYECKMX TUIOCKMX M TPOCTPAHCTBEHHBIX (UTYpP, TPHUMEPHI
PaBHBIX U CHMMETPUYHBIX (UTYD.

N300pakath ¢ MOMOIIBIO ITUPKYJISL, TUHEHKH, TPAHCTIOPTHUPA Ha HEJIMHOBAHHOMN
U KJIETYaTON Oymare u3y4eHHbIE MIIOCKHE TeOMETpUUEeCKUe PUTypbl 1 KOHPUTYpaLUH,
CUMMETPUYHbBIC (PUTYPHI.

NMeTs mipeacTaBlieHHE O TEOMETPUYECKUX TMOHSTHSAX: PaBEHCTBO (Quryp,
CUMMETPUSI, OCh CUMMETPHH, LIEHTP CUMMETPHH.

Haxonuts BETWYHHBI YTIIOB U3MEPEHUEM C MOMOIIBIO TPAHCHIOPTUPA, CTPOUTH
yIJIBl 33IaHHOM BEJIMYMHBI, I10JI30BATHCSA IIPU PEIICHUM 3a7ad IpagyCHOM Mepou
YIJIOB; PACIIO3HABATH HA YEPTEKAX OCTPBIN, IPAMOM, PA3BEPHYTHIA U TYIIOW YIJIbI.
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BbruucnsaTe ANUHY JIOMaHOM, MEpUMETpP MHOTOYTOJbHHUKA, IOJIb30BATHCS
€IMHULIAMU U3MEPEHHsSI IJTMHBI, BBIpAXXaTh OJHHU €IUHUIIBI U3MEPEHUS IJIUHBI Yepes
IpyTHE.

Haxoauts, ucronb3ys 4epTEKHbIE MHCTPYMEHTBI, PACCTOSHUSA: MEXIY ABYMs
TOYKaMH, OT TOYKH JI0 TIPSIMOM, ATUHY IyTH Ha KBAJPATHOM CETKE.

Boruncnsate minomaab  (QUTYp, COCTAaBIEHHBIX M3  MPSMOYTOJIHHHKOB,
MCIOJIb30BaTh pa30MeHNe Ha MPSMOYTOJIBHUKH, Ha paBHbIE (PUTYPBI, JOCTPAWBAHUE JI0
IpsIMOYTOJIbHUKA; TOJh30BAaTHCS OCHOBHBIMU E€AMHHUIIAMUA HW3MEPEHUS IUIOIIAIN;
BBIpaXKaTh OJHU €AMHUILIBI U3MEPEHUS TUIOMIAIU Yepe3 Ipyrue (mpu HeoOXOUMOCTH C
OTIOPOH Ha CIIPaBOYHYIO HHPOPMAIIHIO).

Pacno3sHaBaTh Ha MOJENSIX M H300paKEHUSX NUPAMUITY, KOHYC, LMIUHAP,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO, TPaHb, OCHOBAHUE, Pa3BEPTKA.

N300paxxkats Ha KJleT4aTo Oymare npsiMOYTrOJIbHBIN NapaijieIenuIe]l.

Bbruncnsate 00bEM MPSAMOYTOJIBHOIO Mapajliesienumeaa, Kyoa, moib30BaTbes
OCHOBHBIMH €IMHUIIAMHU M3MEpeHUs 00hEMA; BBIPAXKATh OJHU €IUHUIBI U3MEPEHUS
00bEMa uepe3 Apyrue (C ornopoit Ha CIPaBOYHYIO HHPOPMAITHIO).

Pemare HecnoxHBIE 3a7aud Ha HaXOXKJIECHHE TEOMETPUUYECKHX BEITUYUH B
MPAKTUYECKHUX CUTYAUSIX (TP HEOOXOMMOCTH C BU3YyaIbHOM OMOPOit).

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHUS PABOYEN
[TPOI'PAMMBI KYPCA «AJITEBPA» (IIO TOJAM OBYYEHU )

OcBoenne yudeOHOro kypca «AnreOpa» Ha YpPOBHE OCHOBHOTO OOIIETo
oOpa3oBaHusl JOHKHO oOOecrneynBaTh JOCTHXKEHHE CIEIYIONUX MPEeIMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB:

7 KJIACC

Yucna u eviuucnenusn

BbInonHATh, coyeTass yCTHbIE W TNHCbMEHHBbIE NPUEMBI, apUPMETUUYECKUE
JEUCTBUA C PALIMOHAILHBIMU YHCIIAMHU.

HaxonuTh 3HAY€HHsS YHUCIOBBIX BBIPAXKEHUH; NPUMEHATH PazHOOOpa3HbIE
CrocoObl U NPHUEMBI BBIUMCICHHUS 3HAYEHWH JIPOOHBIX BBIPAXKEHUH, COAEpIKaIIUX
OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[lepexomuTs OT omHOW (OPMBI 3aMHMCH YUCEN K JPYyroi (mpeoOpa3oBHIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYO
B JICCATHUYHYIO, B YACTHOCTH B OECKOHEUHYIO NECATUYHYIO NIpoOb). CpaBHHUBATh U
YIOPSAI0YMBATh PALIMOHATIBHBIE YUCIIA.

OKpyrasTh ynca.

BBINOIHATS IPUKHUIKY M OLEHKY pE3yJIbTaTa BBIYMCICHUW, OLICHKY 3HAYEHUHN
YU CJIOBBIX BBIPAKECHUMU.

BbINONHATH 1eWCTBUS CO CTENEHSIMU C HATYpaIbHBIMU MIOKA3aTENsIMU (C ONOpO
Ha CIIPaBOYHYIO0 UH(POPMAITHUIO).

[IpuMeHsATh MPU3HAKKU JEIMMOCTH, PAa3JIOKEHUE HA MHOKUTEIN HATypajIbHBIX
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qrCced.

Pemars mpocreiiie TPaKTUKO-OPUEHTUPOBAHHBIE 3a/ayH, CBS3aHHBIE C
OTHOLIEHUWEM  BEJIMYMH,  MPONOPUMOHATBHOCTHIO  BEJIMYUH,  MPOIECHTaAMU;
MHTEPIPETUPOBATH PE3YNIBTATHI PEIICHUS 33/1a4 ¢ YIETOM OTPAaHUYCHHM, CBA3aHHBIX CO
CBOMCTBAMH pacCMaTPUBAEMBIX OOBEKTOB.

Anzebpauueckue gviparicenus

OpueHTHpOBaTbCS B TOHATHSX M ONEpUpoBaTh Ha ©0a30BOM YpPOBHE
anre0pandecKor TEPMUHOJIOTHEH M CHMBOJIMKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAKEHUNW NPH 3aJaHHBIX 3HAUYCHUSIX
MEPEMEHHBIX.

BrimonHsaTe mpeoOpa3zoBaHusl IEIOT0 BBIPAKEHHSI B MHOTOUWICH MPUBEACHUEM
MOJIOOHBIX CIaraeMbIX, paCKpPhITHEM CKOOOK.

BEIONMHATE yMHOXEHHE OJHOYICHA HAa MHOTOWIEH M MHOTOYJIeHa Ha
MHOTOYJIEH, TPUMEHSATH (POPMYJIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH (C OMOPOit
Ha CIPaBOYHYIO0 UHGOPMAITHUIO).

OCylIecTBIIATh PA3J0KEHUE MHOTOWJIEHOB HAa MHOXHTEIW C TOMOILIBIO
BBIHECEHUS 32 CKOOKM OOIIEr0 MHOXKHUTEJNS, TPYNIUPOBKHU ClaraeMbIX, MPUMEHECHHUSI
(opMyJ1 COKpaIIEHHOTO YMHOKEHUS (C OTOPOM Ha CIPaBOYHYIO HH(OPMALIUIO).

[TpumensTh npeoOpazoBaHusi MHOTOWICHOB JJIsl PEIICHUS Pa3JIMYHbIX 33/1a4 U3
MaTEMaTUKH, CMEKHBIX MTPEMETOB, U3 PEaTbHON MPAKTUKHU.

Hcnonb3oBaTh CBOICTBA CTENEHEH ¢ HATypajJbHBIMHU IOKa3aTeIsIMU IS
npeoOpa3oBaHus BEIpAXKEHHH (C OMOPOil Ha CIIPAaBOYHYIO HH(POPMAILIUIO).

Ypasuenus u nepasencmea

Pemlare JMHENHBIE ypaBHEHHs C OJHOW IEPEMEHHOM, NMPUMEHSS IPaBUIIA
nepexo/ia OT KCXOIHOTO YpaBHEHUS K paBHOCHIbHOMY eMy. [IpoBepsTh, sBiseTcs au
YHCII0O KOPHEM YpaBHEHHS.

WNmetsb mpencraBienre o rpaduueckux METo/Iax Mpy PelIeHUU JIMHEUHBIX
YPaBHEHUW U UX CUCTEM.

[TogOupaTe mnpuMepbl Mmap YHCEN, SBISIOMIUXCA PEIICHUEM JUHEHHOTOo
ypaBHEHUS C IBYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAUHATHOM TIJIOCKOCTH TpauK JIMHEHHOTO ypaBHEHUS C ABYMsI
NEePEMEHHBIMH; TOTB3YSACh TPAPUKOM, IPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemate crucTteMbl ABYX JTUHEHWHBIX YpaBHEHUW C JBYMs MEPEMEHHBIMU, B TOM
gucie rpaguiecku (C Omopoi Ha AITOPUTM YU4EeOHBIX JEHCTBUN).

CocTaBnsTh (MOCIE COBMECTHOIO aHAIN3a) U PelllaTh JMHEHHOE YpaBHEHHUE UITU
CUCTEeMY JIMHEWHBIX YpaBHCHHMU TI0 YCJOBHIO 3a7aud, HWHTEPIPETHUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3a/1a4¥l MOTYYCHHBIN pe3yibTar.

Koopounamot u ecpagpuxu. @ynkuyuu

N300pakath Ha KOOPAWHATHON TPSIMOM TOYKU, COOTBETCTBYIOIIUE 3a/IaHHBIM
KOOpJIMHATAM, JIy9H, OTPE3KHU, WHTEPBAJIbI; 3alMUCHIBATh YUCIIOBHIE TIPOMEXKYTKH HA
anreOpandecKoMm sI3bIKe.

OTtmeyaTh B KOOPAMHATHOW TIJIOCKOCTH TOYKH TIO 3aJIaHHBIM KOOpIMHATaM;
CTPOUTH TpauKH TUHEUHBIX PyHKIUH. CTpouTs rpaduk GyHkium y = KX + Db.

OnuceiBaTh C TMOMOIIBI0 (YHKIUI HW3BECTHBIE 3aBUCUMOCTH  MEXIY
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BEIMYMHAMU (II0 QJITOPUTMY Y4YEOHBIX NEUCTBHI): CKOPOCTh, BPEMS, PACCTOSHHUE;
1IeHa, KOJINYE€CTBO, CTOMMOCTD; MPOU3BOAUTEILHOCTD, BpEMsI, 00BEM pabOTHI.
HaxoauTe 3HaueHHe GyHKIIMHU IO 3HAYEHUIO €€ apTyMEeHTa.
[Tonumaths rpaduueckuii crnocod MpeNCTaBICHUS W aHajdu3a WHQpOpMAIUu;
U3BJICKaTh U UHTEPIPETUPOBATH HHPOPMAITUIO 13 TPaUKOB PEATbHBIX IPOIIECCOB U
3aBHCHUMOCTECH.

8 KJIACC

Yucna u eviuucnenusn

Hcnonb30BaTh HadallbHBIE MPEACTABICHUS O MHOXECTBE JACHCTBUTEIIBHBIX
yucen Il CPaBHEHUSI, OKPYTJICHUS U BBIYMCIICHUMN; M300paxkaTh JIEUCTBUTEIbHbBIC
YyUCJIa TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumensaTe moHsATHE apU(PMETUYECKOrO KBAJAPATHOIO KOPHS;, HAXOIUTh
KBaJIpaTHbIE KOPHHU, HCIOJIb3ySd MPU HEOOXOJUMOCTH KaJbKYJISTOP; BBITIOJHSITH
npocTerme mpeoOdpa3oBaHUsl BBIPAKEHHUM, COJEpKalUX KBaJpaTHbIE KOPHH,
UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX M MAaJIbIX YHCEN C MOMOIIBI0 JECATUYHBIX
npoOeii u crerneneit yucna 10.

Anzebpauueckue eviparxcenus

[IpumMeHATP TOHATHE CTEIEHM C LEeJIbIM  I[I0Ka3aTejaeM, BbINOJHATh
npeoOpa3oBaHusl BBIPAKEHUN, COJEPXKAIMX CTENEHU C LETbIM IoKazaTeyneM (C
UCIIOJIb30BAaHUEM CITPABOYHON WH(MOPMAITUN).

BBITIONHATE HECTOXKHBIE TOXKJIECTBEHHBIE MMPEOoOpa30BaHUS PAIMOHATBHBIX
BBIPOKEHUN HA OCHOBE TPaBWJ JEHCTBUN HAJ MHOTOUYJICHAMHU M ajnreOpanvyecKuMu
TPOOSIMHU.

PacknanpiBaTh KBaJpaTHBIN TPEXUICH HA MHOKHUTEIIH.

[IpuMeHsTh MpeoOpa3oBaHMsl BRIPAKECHUM ISl PEIICHUS PAa3IUYHbIX 3a]lad U3
MAaTEMATUKH, CMEKHBIX MPEIMETOB, U3 PEATTbHON MPAKTUKH.

Ypasnenua u nepasencmea

PemaTte nuHeliHble, KBaJpaTHbIE ypaBHEHUS (C MCIOJIb30BAHUEM CIIPABOYHOMN
nHpopMaIuu) W palMOHAJIbHBIC YpPaBHEHHUS, CBOJASIIMECS K HHUM, CHUCTEMbI JBYX
YPaBHEHH C ABYMSI IEPEMEHHBIMU.

IIpoBOAXTE ITPOCTENILINE UCCIIENOBAHNS YPABHEHUN U CUCTEM YPABHEHUH, B TOM
yucjae ¢ MpUMEHEHHEeM TIpaduyecKux NpeaAcTaBiieHui (yCTaHaBIWBATh, UMEET JIH
ypaBHEHUE WJIM CHCTEMa YpPaBHEHUW PEIICHUs, €CIM UMEET, TO CKOJbKO, U Tp.) C
OTIOPOM Ha aNTOPUTM YUCOHBIX JICHUCTBUI.

[lepexoauTs OT cllOBeCHOW (HOPMYITUPOBKM 3adaun K e€ anreOpandecKkon
MOJIEJIM C TOMONIBIO COCTaBJIICHUS YPAaBHECHUSI WA CHUCTEMbl YpPaBHEHHH,
WHTEPIPETUPOBATH B COOTBETCTBUMU C KOHTEKCTOM 3aJa4M MTOJYUYEHHBIN pe3yJIbTarT.

[IpuMeEHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB [JIsI CPABHEHHUS, OLIEHKH; PEIIATh
JTUHEHHBbIC HEPABEHCTBA C OJHOW MEPEMEHHON M MX CHCTEMBI; JaBaTh TpaduuecKyro
WJUTFOCTPALMIO MHOKECTBA PELIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dynkyuu
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OmnepupoBarb Ha 0a30BOM ypoBHE (YHKUMOHAJIBHBIE TMOHATUS U S3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAUCHHS); OMPEACNATh 3HAUYeHUE (QYHKIUH IO
3HAYCHUIO apTyMEHTa; ONPEAEIATh CBOMCTBA (PYHKIUU 1O €€ rpaduKy.

CTpouTh rpauKM SJIEMEHTapHBIX QyHKIMA Buaa , Y = X2,y =x3,y =+/x ,y=

k; omuceIBaTh CBOMCTBA YMCIO0BOM (PyHKIIMU 10 €€ rpaduKy (Ipu HEOOXOIUMOCTH C
X

HaIPaBJISIOLIEN TOMOIIBIO).

9 KVIACC

Yucna u eviuucnenusn

CpaBHUBATH U YIIOPSAOUYUBATH PALMOHAIBHBIE U HPPALIMOHAIIbHBIC YUCJIA.

BrimonuaTe apupMeTnieckre JeCTBUS ¢ pallMOHAIIBHBIMU YHCIIaMU, COYETast
YCTHBIE U NHUCBMEHHBIE IPUEMBI, BBIIIOJIHITh BBIYMCICHUS C HPPALMOHAIBHBIMU
YUCIIAMH.

HaxonuTth 3HaYeHUs CTENEHEN C LIEJIbIMU MTOKA3aTENSIMU U KOPHEHN; BBIYUCIIATh
3HAYEHHUS YUCIIOBBIX BBIPAXKEHUM.

OKpyrasiTe JAEUCTBUTENbHBIE YKCIIA, BBINOJIHATh HPUKUAKY pe3yibTaTa
BBIUHCJICHU, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

Ypasenenusa u nepasencmea

PemaTe nuHeliHbIE U KBAJAPATHBIE YPABHEHUS, YPABHEHUS, CBOJAUIUECS K HUM,
MpocTenIe IPOOHO-PAIIMOHAIIBHBIE YPAaBHEHUS.

Pemate mpocTedmme CHCTEMBI JBYX JIMHEWHBIX YPaBHEHHUM C JAByMS
MIEPEMEHHBIMHU U CUCTEMBI JIBYX YPABHEHUH, B KOTOPHIX OJTHO YPaBHEHHUE HE SBISAETCA
JUHEHHBIM (110 BU3YaJIbHOM OTIOpE).

Pemate mpocreiiiime TEKCTOBBIE 3aJadd airedpandyeckuM CrocoOoM ¢
[OMOILBIO COCTAaBJICHUS YPaBHEHUS WJIM CUCTEMBI JBYX YPAaBHEHHU C JBYMs
EPEMEHHBIMH.

[IpoBOaNTE TPOCTEUIIINE UCCIIENOBAHNS YPABHEHUHN U CUCTEM YPABHEHH M, B TOM
quclie ¢ IPUMEHEHUEM TIpadUyecKux MpeAcTaBieHui (yCcTaHaBIMBaTh, UMEET JIH
YpaBHEHUE WM CUCTEMA YPABHEHUH PEILIEHNUs, €CIIU UMEET, TO CKOJIBKO, U TIP.).

PemaTe nMHEHbIE HEpPaBEHCTBA, KBAApPAaTHbIE HEPABEHCTBA; H300paxkaThb
pELIEHNEe HEPAaBEHCTB HA YHCIOBOW MPSAMOWM, 3alKMCBHIBATh PEIICHUE C MOMOULIBIO
CHUMBOJIOB.

Pewmats cuctemsl IMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUYAIOIINE
KBa/IpaTHOE HEPABEHCTBO; M300paXkaTh PEIIEHUE CUCTEMbl HEPABEHCTB HA YHUCIOBOU
MPSIMOi1, 3alIUCBHIBATh PEIIEHUE C TIOMOLIBI0 CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA NIPH PELLIEHUH PA3JIMYHBIX 3a/1a4.

Dyukyuu

Pacno3naBath (yHKUMHM u3y4yeHHBIX BHJOB. Illoka3piBaTh CXeMaTUYECKU
pacIoyIoKEHUE Ha KOOPJMHATHOW TUIOCKOCTH rpadukoB GyHKIui Buaa: Yy = KX, y = kX

+bh ,y=a + bx +c,y = x3 y = VX, Yy = ;" B 3aBHCUMOCTHM OT 3HAUYCHUU
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KO2(PPUIIMEHTOB; ONMKUCHIBATh CBOMCTBA (hyHKIUN. CTPOUTh U H300pakaTh
CXeMaTU4eCKH TpaduKu KBaJpaTHYHBIX (DYHKIIUH,

OTHCHIBATH CBOWCTBA KBAJAPATUYHBIX (DYHKITHI MO WX rpadukam.

PacrosnaBaTh KBagpatudHyro (QYHKIHIO 10 (HOpMysie, TPUBOAUTH TPUMEPHI
KBaIpAaTUYIHBIX (DYHKIIHHA U3 PEeaTbHOM JKU3HHU, PU3UKH, TCOMETPHH.

Apugpmemuueckan u ceomempuueckas npozpeccuu

PacriosnaBaTh apuMeTHUECKYIO U TEOMETPUICCKYIO TIPOTPECCHH TIPH PA3HBIX
crioco0ax 3aJaHusl.

BEBITIONHATS  BBIYMCICHUST C  HCIOJB30BaHWEM (opMylnr N-ro  4ieHa
apu(PMETUUYCCKON U TeOMETPUUYECKOW IPOIPECCHii, CyMMBI IMEpBbIX N ujacHOB (C
OTIOPOH Ha CIIPABOYHYIO HH(POPMAIIHIO).

PemaTh 3a1auu, CBSI3aHHBIC C YHCIIOBBIMU ITOCIICAOBATEIIBHOCTSIMH, B TOM YHCJIC
3a1a9M W3 peaJbHOM KU3HU (C MCIOJB30BAaHUEM KalbKyJIsATOpa, HUGPOBBIX
TEXHOJIOTHH).

IIJTAHUPYEMBIE TIPEJIMETHBIE PE3YJIbTATHI OCBOEHUSI PABOYEN
[MPOI'PAMMBI KYPCA «'"EOMETPUSA» (ITO TOAAM ObYYEHNM )

OcBoenne yueOHOro kypca «l'eomeTpus»» Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl JOKHO OOecneyrBaTh JOCTHXKEHHE CIEIYIOUUX MpPEeIMETHBIX
00pa3oBaTENbHBIX PE3YIIHTATOB:

7 KIIACC

Pacnio3naBaTh n3y4eHHbIE T€OMETPUUECKIE (GUTYPBI, OMPEACTATh UX B3aUMHOE
pacIojioKeHUe, U300paxaTh reoMeTpuueckue (UTyphl; BBIIOIHATH YEPTEKU IO
YCIOBHIO 3a/iaud. MI3MepATh JTMHENHBIE U YIJOBbIC BEIWYMHBI. Pemiars 3agauu Ha
BBIYUCJICHUE JUIMH OTPE3KOB U BEJIUYUH YTJIOB.

Jenate rpyOyI0 OLICHKY JIMHEHHBIX U YTJIOBBIX BEJIUYUH MPEIMETOB B peaIbHON
KU3HU, Pa3MEpPOB MPHUPOJHBIX OOBEKTOB. Paznuuarh pa3Mepbl 3THUX OOBEKTOB IO
NOPSIAKY BETUYUHBI.

CTpouTh YePTEKU K TEOMETPUUECKUM 3aJ1a4aM (C UCIIOJIH30BAHUEM CMBICIIOBOM
OTIOPBI: HABOJIAIIME BOMIPOCHI W/WJIH aJTOPUTMa YUEOHBIX ICUCTBHIN).

[Tonp30BaThCs TpPU3HAKAMH  PABEHCTBA  TPEYrOJHHUKOB, HCIIOJIb30BaTh
MPU3HAKU U CBOMCTBA PaBHOOCAPEHHBIX TPEYTOJIBLHUKOB TP PEILICHUH 3a]1a4.

[IpoBoauTh,  JOKa3aTENbCTBA  HECIOKHBIX  T€OMETPUUECKUX  TEOpPEM.

[Tonp30BaThCs MPU3HAKAMHU PABEHCTBA MPSMOYTOJBHBIX TPEYTOJbHUKOB,
CBOWCTBOM MEJIMaHbI, TPOBEAEHHON K TMIIOTEHY3€ MPSMOYTOJIBHOIO TPEYTOJIbHUKA, B
PEIICHNH TEOMETPUUECKHX 3a71a4 (C UCTIOJIb30BaHUEM 3PUTEILHOM HATISITHOCTH U/ AN
BepOaIbHOM OTIOPHI).

OnpenensaTs napaJieTbHOCTh MPSMBIX C IOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT ¢
HUMH cekymas. OnpeaensaTs NapayieIbHOCTh MNPSIMBIX C IOMOIIBIO PAaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM MPSMOU A0 TOUEK APYTrOU MPSIMOM.

Pemats 3amaun Ha KiieTyaTou Oymare.
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[TpoBOIUTH BRIUYMCIICHUS U HAXOJAWTH YHCIOBbIE U OyKBEHHBIC 3HAUCHHSI yTJIOB
B TEOMETPUYECKHUX 3a7a4aX C UCMOJb30BAHUEM CYMMbI YIJIOB TPEYTOJIbHUKOB U
MHOT'OYT'OJIbHUKOB, CBOMCTB YTIJIOB, 00pa30BaHHBIX MPH MEPECEUCHUH IBYX

MapajlIeIbHBIX MPSIMBIX CEKYIIECH. Pelats mpakTHYecKue 3a7ja4i Ha HaX0XKICHUE
VTJIOB.

HNmeTh npencTaBieHue 0 NOHATHE FT€OMETPUUYECKOTO MECTA TOYEK.

®opMynMpOBaTh OMPEACICHHUS OKPYKHOCTM M Kpyra, XOpAbl W JuUaMmeTpa
OKPYHOCTH, TOJIb30BAThCS UX CBOMCTBAMH. YMETh MPUMEHSTHh 3TH CBOMCTBA IPHU
pelIeHnY 3a1a4.

OpHEeHTUPOBATHCS B MOHATHUSX: OMMCAHHASI OKOJIO TPEYTOJIbHUKA OKPYKHOCTb,
IIEHTP OMMCAHHOU OKpyX)HOCTH. OnepupoBaTth Ha 0a30BOM YpOBHE (paKTamMu O TOM,
YTO OMCCEKTPHUCHI YIJIOB TPEYroJIbHUKA MEPECEKAIOTCS B OAHOM TOYKE, U O TOM, YTO
CEpECAVHHBIE MEPICHAUKYIJISIPBI K CTOPOHAM TPEYTOJbHUKA MEPECEKAIOTCS B OJHOM
TOYKE.

OpueHTUpOBaThCS B TOHATUAX U OMNEpUpoBaTh Ha 0a30BOM YpOBHE:
KacarelibHasg K OKPYKHOCTH, TE€OpeMa O IMEPHEHIUKYISIPHOCTA KacaTelIbHOU U
paanyca, MPOBEAEHHOTO K TOUKE KaCaHMUS.

NmeTp mipencTtaBieHWE O MPOCTEUIIMX TE€OMETPUYECKUX HEPABEHCTB, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOAUTE OCHOBHBIE T'€OMETPUYECKUE MOCTPOCHUS C MOMOIIBIO [UPKYISA U
JIMHEUKH.

8 KJIACC

Pacnio3HaBaTh OCHOBHBIE BHUAbl YETBIPEXYTOJbHHUKOB, MX 3JEMEHTBHI,
MOJIb30BATHCS UX CBOMCTBAMU MIPU PELICHUH T€OMETPUUECKUX 3a]au.

OpueHTUpOBaThCS B MOHATUM — TOYKU MEPECECUEHUsT MEIUaH TPEYrojbHUKA
(1IeHTpa Macc) B pelieHuy 3aa4.

Branets noHsiTUEM cpeAHEN TMHUM TPEYTOJIbHUKA U TPAIEL, TPUMEHSITh UX
CBOWCTBA IIPU PELICHUU MPOCTEUIINX T€OMETPUUECKUX 3a1ad. FimMeTh npeacraBieHue
o TteopeMe dDaneca U TeopeMe O MPONOPLUUOHAIBHBIX OTPE3KaxX, NPUMEHATh UX IS
pelIeHus MPaKTUYEeCKUX 3a/1a4 (C ONOpoi Ha 3pUTENIbHYIO HATJISITHOCTD).

[IpuMeHsATh NpU3HAKU TMOJ00MS TPEYrOJbHUKOB B PEIICHUHM HECI0XHBIX
reOMETPUYECKUX 33]1aY.

[Tonb3oBaThess Teopemoit Iludaropa nns pemieHUss TEOMETPUYECKUX U
NPaKTUYECKUX 3a]1a4.

Brnagete TOHATHSIMM CHHYyCa, KOCHMHYyca M TaHI€HCa OCTpOro yria
MPSIMOYTOJIBHOTO TpEeyroiabHUKa. [loJb30BaThCsl 3TUMM TMOHATUSIMHU IS PEIICHUs
MPAKTUYECKUX 33J1a4 (IMIPU HEOOXOIMMOCTH C OMOPOM Ha aJTOPUTM TMPABUIIA).

Beraucnsate  (pasnuyHbiME - criocobamu) (C OMOpOM HA  CHPABOYHYIO
uH(OpMaIMIO) TIUIONIAb TPEYroJdbHUKA U IUIOMAAM MHOTOYTOJBHBIX (QUTYD
(moNB3yACh, T/I€ HEOOXOIUMO, KAMBKYJIATOPOM). [I[pUMEHSATh MOydeHHBIE YMEHUS B
MPAKTUYECKUX 3a7a4ax.

Brnanerb TNOHATHUSMM BOMCAHHOTO M LEHTPAIbHOIO Yrja, HCIOJIb30BaTh
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TEOPEMBI O BIHCAHHBIX YIJIAX, YIJaX MEXIY XOpJaMu (CEKYIIHMH) U YIJIE MEXKIY
KacaTeJIbHOM U XOPAOU NPH PELIEHUH NPOCTENUIINX T€OMETPUYECKUX 3a/1a4.

Brnanere MOHATHEM OIMMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSTH CBOMCTBa
OMHCAaHHOTO YETHIPEXYTONBHUKA TPU PEIICHUH MPOCTEHIIHNX 3a/a4.

[IpuMeHATH MONydyeHHBIE 3HAHUA Ha IMPAKTHKE — CTPOUTh MaTeMaTUYEeCKHE
MOJIENIN JUTS 33aJ1au peasIbHOM JKU3HU M MIPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHHS C
NpUMEHEHHEM TOJA00Ms M  TpPUrOHOMETpUM (TOJNB3YACh, TJE HEOOXOIMMO,
KQJIBKYJIAITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPHUECKUE (PYHKIIUU OCTPBIX YIJIOB, HAXOAHUTH C X TOMOLIBIO
pa3IMyYHbIE 3JIEMEHTHI MPSMOYTOJBHOTO TPEYTOJbHHUKA («PEIICHHE MPSIMOYTOJIbHBIX
TPEYroJIbHUKOBY»). HaxoauTs (C MOMOIIBIO KaJIbKyJIATOpa) UIMHBI M YLVl IS
HETa0JIMYHBIX 3HAYECHHH.

[Tonb3oBaTbcs (opMyiamMu NMPUBENECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JJII HAXOXXJIEHUS COOTHOIICHHH MEXIYy TPUTOHOMETPHUUECKUMU
BEJIMYMHAMM (C OITOPOM HA CIIPABOYHYIO MH(OPMAIIHIO).

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCHHYCOB JJIsl HAXOKIEHUS Pa3IMYHbIX
AJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOIbHUKOBY ), IPUMEHSTh UX IIPU PELICHUU
IPOCTEUIINX FT€OMETPUUECKUX 3a1au.

Bnaners nonatusaMu npeodpazoBaHusi MOA00US, COOTBETCTBEHHBIX AJIEMEHTOB
1o00HbIX (uryp. [Tonb30BaThCst CBONCTBAMHU MMOAOOMS TPOU3BOJIBHBIX (PUTYD, YMETh
BBIYMCIIATH JJIMHBI U HAXOAUTh YTJbl y MOAOOHBIX QUryp (1o airoputMmy y4eOHbBIX
nevicteuit). IlpumeHaTs cBolcTBa MOAOOMS B NPAKTHUUECKUX 3ajladyax. YMeETh
MPUBOIUTH MPUMEPHI TOJOOHBIX (DUTYP B OKPY’KAIOIIEM MHUPE.

[Tonb3oBaThCs TeOpeMaMHu (IO BU3yalbHOW OMOPE) O MPOU3BEAECHUU OTPE3KOB
XOpA, O TPOU3BEAECHUHN OTPE3KOB CEKYIIHX, O KBaApPaTe KacaTeJIbHOM.

[Tonb3oBaThCA BEKTOpamMH, MOHUMATh HUX TECOMETPUUYECKUA U (DU3NUECKUN
CMBICJI, TPUMEHATh UX B PELICHUH F€OMETPUUYECKUX U pu3nyeckux 3anad. [IpumensTs
CKJISIPHOE ITPOU3BEICHUE BEKTOPOB Il HAXOKEHUS JUIMH U YTJIOB.

[Tosb30BaTHCA METOJOM KOOPJAMHAT HA INIOCKOCTH, IPUMEHSATH €r0 B PELICHUU
r€OMETPUYECKUX U MPAKTUUECKUX 3a]ay.

Bnanets MOHATUSMU TMPAaBUIBHOIO MHOTOYTOJIbHUKA, JJIMHBI OKPY>KHOCTH,
JUTMHBI 1yTH OKPY>KHOCTH U PaIMaHHON MEpHI yIila, YMETh BBIYUCIISTH IJIOIIA/b Kpyra
U ero yacted (c omopoil Ha cnpaBouHyl0 MH(popmanuio). [I[puMeHsITh MoTyYeHHbIE
YMEHUS B IPAKTUUYECKUX 3a]layax.

Haxonute ocu (MM UEHTPBI) CUMMETPUM (QUTYp, TPUMEHSATH JABMKCHUS
IJIOCKOCTH B MPOCTEMIINX CIyYasx.

[TpyuMeHsATh MOJydeHHbIE 3HAHHUS Ha MPAKTHKE — CTPOUTh MAaTeMaTUYECKHUE
MOJIETH JUISl 3a]1a4 peasibHOM U3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIYUCICHHUS C
NpPUMEHEHHEM ToJ00Ms U TPUTOHOMETPUYECKMX (YHKIUN (MMONb3yACh, TJe
HE00XO0MMO, KAJIbKYJISITOPOM).
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IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHUS PABOYEN
[MPOI'PAMMBI KYPCA «BEPOATHOCTD U CTATUCTUKA» (ITO TOJAM
OBYYEHNA)

[IpeameTHbIE pe3yIbTaThl OCBOCHHS Kypca «BeposiTHOCTh U cTaTucTukay B 7-9
KJIaccax XapaKTepU3yITCs CIEAYIONIMMH YMEHHUSIMHU.

7 KJIIACC

Uutate wuHPOpMalMIO, TPEACTABICHHYIO B TaONMIaX, Ha JgUarpaMmmax;
NPEICTaBIATh JaHHbIE B BHUAE TaOMUI, CTPOUTH JUArpaMMbl (CTOJOHKOBBIC
(cToyn0yaTeie) U KPYyTroBbI€) IO MAaCCUBaM 3HAUEHUH (C UCTOJIB30BAHUEM 3PUTEIIHBHOM
HaIJISIIHOCTH W/WIH BepOaIbHOM OMOpHI).

OnucelBaTh ¥ HMHTEPHPETUPOBATH  pealbHBIE  YHCIOBBIE  JAaHHEIE,
Ipe/icTaBlICHHbIE B Ta0JIMIIaX, HA TMarpaMmax, rpadukax.

OpueHTUPOBATHCS B TIOHATUSAX M ONEPUPOBATh MU Ha 0a30BOM YPOBHE:
cpenHee apupMeTHIecKoe, Meiana, HauOoJblliee U HAMMEHBIIIEe 3HAUYCHUS, pa3Max.

HNmetp mpencraBieHHEe O CIOy4yallHOM M3MEHUYMBOCTH Ha MpUMeEpax IeH,

(u3nYecKuX BEIMYMH, aHTPOIIOMETPUUYECKUX JAHHBIX; UMETh IMPEICTaBICHUE O
CTaTUCTHYECKON YCTOMYNBOCTH.

8 KJIACC

W3Bnekatb U mnpeoOpa3oBbIBaTh HHPOPMALMIO, NPEJICTABICHHYIO B BUJE
Ta0aul, IuarpaMm, IpauKoB; MPEACTABIATh JaHHBIE B BHUJAE TaOJUIl, JAUArpaMM,
rpauKoB.

OnuceIBaTh MOCJIE COBMECTHOTO aHAIN3a JAHHBIE C MOMOIIbI CTATUCTUYECKUX
[OKa3aTeJiel: CpeJHUX 3HAYEHUH M Mep paccenBaHus (pa3smax, AHcIepcus MU
CTaHJaPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThl YUCIOBBIX 3HAYEHUHN U YaCTOThI COOBITHH, B TOM YHCIIE 110
pe3yjbTataM U3MEpeHud U HaOMoAeHUH (C HCMOJIb30BAHUEM 3pPUTEIIbHOU
HaIJISITHOCTH W/WIH BepOaIbHOM OMOpHI).

HaxonuTh BEpOATHOCTH CIIy4ailHBIX COOBITUH B OIBITaX, 3Has BEPOATHOCTH
AJIEMEHTapHbIX COOBITUH, B TOM YHCIE€ B ONbITaX C PABHOBO3MO>KHBIMHU
AJIEeMEHTapHBIMU COOBITUAMH (C MCIOJBb30BAaHUEM 3PUTEIBHON HATJIAIHOCTH W/WIH
BepOaIbLHON OTIOPHI).

WNmets mnpencraBieHue O TrpaduUyecKux MOJENSIX: JEpeBO CIy4yailHOro
AKCIIEPUMEHTA, AUarpaMMbl JHJepa, YUCIOBas MPsMas.

OmneprpoBaTh MOHATHSAMH Ha 0a30BOM YpOBHE: MHOXECTBO, IMOAMHOMXECTBO;
BBITOJIHATH ONEpaly HaJl MHOKECTBAMU: 00bEIMHEHHUE, TIepeceUeHHE, JOTOTHEHNUE;
[IEPEUYNCIATh  3JEMEHThl MHOXKECTB; MPHUMEHSITh CBOMCTBA MHOXECTB (C
WCIIOJIb30BAaHUEM BU3YAJIbHOW OMOPHI).

WNwmetp mpencraBieHue O rpa@uueckoM MpPencTaBIC€HUE MHOXKECTB M CBS3EH
MEXAY HUMH JIJIsl OMUCAHUs MTPOLIECCOB U SIBJICHUM, B TOM YKCIIE IIPU PEIICHUH 3aa4
U3 JPYTUX Y4eOHBIX MPEIMETOB U KYpCOB.
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9 KJIACC

W3Bnekats u mpeobpa3oBbIBaTh HHGOPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHbIX
UCTOYHUKAX B BUJAE TAaOJHUL, AMArpaMM, IpaUKoB; MPEACTABIATh JAHHBIE B BHUJE
Ta0JIuIl, JUarpaMm, rpaduKoB.

Pemars npocteiiine 3aaun OpraHu30BaHHBIM [1€pe00POM BapUaHTOB, a TAKXKE
C UCIOJIb30BaHUEM KOMOMHATOPHBIX MTPaBUI U METOOB.

WwmeTs mpencraBieHHEe OO0 OMUCATENBHBIX XapaKTEPUCTHKAX /JII MacCHBOB
YUCJIOBBIX JJAHHBIX, B TOM YHCJIE CPEIHUE 3HAYEHUS U MEPHI PACCEUBAHUSL.

HaxoauTh 4acTOThI 3HAUYEHUH U YACTOTHI COOBITHS, B TOM YHCIIE TOJB3YSICh
pe3ynbTaTaMu NPOBEAEHHBIX U3MEPEHUI U HAOMIOAEHUI (C OMOpPOIl HAa CIIPABOYHYIO
nH(pOpMAaIIHIO).

Haxonuthe BEpOSATHOCTH CIydalHbIX COOBITUM B M3YYEHHBIX OIbITaX, B TOM
YlCclie B OMNbITaX C PAaBHOBO3MOXXHBIMU 3JIEMEHTApHBIMH COOBITUSIMU, B CEpPUAX
UCIIBITAHU JT0 IEPBOIO yCIIE€Xa, B CEpUsAX UCIBITaHUN bepHyun.

MMers mnpexncraBieHue O CIIy4YalHOHW BEJIMYMHE W O pPacIpeieicHUun
BEPOSTHOCTEH.

HNmeTp mnpencTaBieHHE O 3aKOHE OOJIBIIMX 4YHCEN Kak O IPOSBICHUU
3aKOHOMEPHOCTH B CIIy4alHOM M3MEHUMBOCTH M O POJIM 3aKOHA OOJIBLIMX YHCEN B
MPUPOJE U OOIIECTBE.
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TEMATHUYECKOE INTAHMPOBAHUE

TemaTnyeckoe MIIaHUPOBAHUE U KOJUYECTBE YacOB, OTBOJAMMBIX HAa OCBOCHHME KaXKJOW TEMbl Y4E€OHOro mpeaMera
«MatemaTtuka» [IpumepHOl amanTUpPOBAaHHON OCHOBHOW 00pa30BaTENBbHON MPOTpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs
oOyJaroluxcs ¢ 3aJ1ep>KKOM ICUXUUECKOT0 Pa3BUTHS, B 1IEJIOM COBIAAAI0T C COOTBETCTBYIOIINUM pa3/ieIoM pabodeil mporpaMmbl
yueOHoro npenmMera «MaremaTrkay 00pa3oBaTeNIbHOM MPOrpaMMbl OCHOBHOI'O 00111€r0 00pa30BaHUsl.

5 kiaacc (ae menee 170 u)

HazBanue
pa3naena (TemMbl)
Kypca (4uciao

OcHoBHOE€ coiepiKaHue

OcHoBHbBIE BUIbI A€ATEJIbHOCTH oﬁyqamumxcsl

4acoB)
HarypaabHble Hecarnuynas cucrema cuMciieHUs. PsAn HarypaibHbIX 4ucell.|UuTarb, 3anMcbiBaTh, CPAaBHUBATHL HATypaJbHbIE YHCIA;
qucaa. deiictBust ¢ |Harypansubiilt psn. Yucno 0. HaTypanbHble yncia Ha KOOp-|y4acTBOBATb B  O0CY:KIE€HHH CIOCO0OB YIIOPSIOYMBAHUS
HATYPaJbHbIMH nuHaTHOW mipsimoii. CpaBHEHHWE, OKPYIJICHHE HATypaJIbHBIX | YUCE.
Y CJIaMU YHCEIL. HN300paxkaTh KOOpAMHATHYIO NPSIMYyI0, OTMeYaTb YHCIIa

(43 9)

Apudmerndeckue JeHCTBUS C HaTypaJbHBIMU YHCIIaMHU.
CBolicTBa HyNsl MpH CJIOXKEHUM W -yMHOXXEHHUH, CBOICTBa
eQuHuLbl  Ipu  yMHOXeHuH.  IlepemecturensHoe u
COYETaTeIbHOE  CBOMCTBA  CJOXKEHHMS M YMHOXEHUS,
pacnpeoenumenbHoe C80UCME0 YMHOICEHUSL.

TOYKaMHA Ha KOOPJAMHATHOM MNpPAMON, HAXOAMTb KOOPJIMHATHI
TOYKHU.

HccnenoBats cBoiicTBa HaTypaiabHOTO psiza, uucen 0 u 1 mpu
CJI0’)KEHUH U YMHOKCHHM.

Hcnoab3oBaTh NPaBUIIO OKPYIVICHUS HATYPAJIbHBIX YUCEII IIPU
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Jlenumenu u Kpammuvie 4YHUCIA, PA3NOKEHUE YHUCIA HaA
MHOXuUTenn. Jlenenue ¢ ocratkom. IIpocTeie M cocraBHbIE
yucna. Ilpusnaxu derumocmu na 2, 5, 10, 3, 9.

CrerneHb ¢ HaTypaJbHBIM [10KA3aTEIIEM.

UucnoBble BRIpaXKEHUS; MOPSIOK JICHCTBHIA.

Pemienne TeKCTOBBIX 33/1a4 HA BCe apupMETUYECKHE JeHCTBUS,
Ha JABUKEHUE U MOKYIIKU.

HEO0XO0AMMOCTH C OIOPOM Ha aJIrOPUTM MpaBHIIA.

BeinonHaTs apudmerndeckue AeHCTBHA C HATYPAJIbHBIMU
YKCJIaMHU, BBIYMCIATH 3HAUYCHUS YHUCIIOBBIX BBIPAXKCHUM CO
cKoOKkamu 1 0e3 CKOOOK.

3anuceIBaTh IPOU3BEICHUE B BUJIE CTEIIEHU, YMTATh CTEIECHH,
HCIO0JIb30BATh TEPMHMHOJIOTMI0 (OCHOBAaHHE, II0KA3aTelb),
BBIYMCJSITh 3HAYEHUs] CTENEeHEH Ipu HEoOXOAUMOCTH C
BU3YaJIbHOW OMOPOM.

BbINOJHATL NPUKHAKY M OLEHKY 3HAYEHUM YHMCIIOBBIX
BBIPQXCHUI, NMpeaiaraTb 1 NPUMEHATh NPHEMBI MPOBEPKH
BBIYMCIICHH.

Hcnonp30BaTh IpU BBIYUCICHUSAX MepeMecTUTeNbHOe W
coyeTarejlbHOe CBOWCTBAa CJOXKEHHSI M  YMHOKeHHs,
pacnpedenumenvroe ce0OUCME0 YMHOMCeHUA; HOPMYTUPOBATH
U [pPUMEHATh IpaBWia Npeo0pa3oBaHUsl  YHCJIOBBIX
BbIPA;KEHM I HA OCHOBE CBOICTB apu()MeTHYECKUX JAeCTBUI
NP He0OXOAMMOCTH C HANIPaBJIsIONIeil TOMOIIbIO.
®opMyJIMpOBaTh oONpeaeJeHUusl JEeIUTeNlss M KpaTHOro (c
OTIOpPO¥ Ha AITOPUTM TIPABIIIA), HA3BIBATH JICJIUTEIN U KPaTHBIC
YlCila; PACHO3HABATh IPOCTHIE M  COCTaBHBIE YHCIIA;
(¢opMyIMpPOBATH H NPUMEHATHh MPU3HAKH JIETMMOCTH Ha 2, 3,
5, 9, 10, (c omopoif Ha anropuTM IpaBHJa); NPUMEHATH
AJITOPUTM  PA3JIOKEHUS 4YHCIAa Ha TMPOCTble MHOXHUTEH;
HAXOAMTh OCTATKH OT JIEJICHUSI U HEMIOJHOE YaCTHOE.
Pacno3HaBaTh HCTUHHBIE U JIOXKHBIE BBICKAa3bIBaHUSA O
HaTYpaJIbHBIX YUCIIaX, IPUBOANTH MPUMeEPbI U KOHTPIPUMEPHI,
CTPOUTH BBICKA3bIBAHUS M OTPHUIAHMS BBICKA3bIBAHUN O
CBOMCTBaX HATYpaJbHBIX YHCEN C ONOPON Ha oOpasell.

Pemats TekcTOBBIE 3amaud apUPMETHUECKUM  CIIOCOOOM,
HCI0JIL30BATh 3aBHCHUMOCTH MEX]y BEJIMUYMHAMHU (CKOPOCTH,
BpeMs, PacCTOSHUE; IIeHa, KOJIWYECTBO, CTOUMOCTb U Jp.) MpHU
HEO0OXOJIMMOCTH C MCTIOJIb30BAaHUEM CIIPABOYHON MH(MOpMALIUU:
aHAJM3HPOBATH TEKCT 3ajauu, nepeGopmMyIHpPOBaTh YCIOBUE,
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U3BJeKaTh  HEOOXOAWMBIE  JIaHHBIC, YCTaHABJIUBATH
3aBUCHMOCTH MEXAY BEIMYMHAMHU TPU HEOOXOAUMOCTH C
HaIIpaBJIAOIIEH TOMOILBIO.

MopenupoBaTh XOJ pELIECHUS 33aJaud C IOMOILBIO PUCYHKA,
CXEMBI, TAOIUIIBL.

[MpuBoaurs, pa3duparb pazIMYHbIC
pelIeHni TeKCTOBBIX 3a/1a4.

C noMombI0 MeAarora OUeHUBATh IOJYYEHHBIH pe3ylbTarT,
OCYHIECTBJISATh  CAaMOKOHTpPOJb, MPOBEpsisi  OTBET  Ha
COOTBETCTBUE YCJIOBHIO, HAXOAUTH OLIHOKH.

Pewame 3a0auu ¢ nomowipio nepebdopa ecex 603MONHCHBIX
6apUAHMOG.

3HAKOMHTBCS ¢ HCTOPHUEN pa3BUTHS apU(PMETUKH.

peuicHus, 3alucCu

Harasinnast
reomerpus. Jluanu

Ha MJIOCKOCTH
(12 )

Touka, npsimMas, oTpe30K, Jyd. Jlomanas. M3mepeHue IIMHbBI
OTpE3Ka, METPUYECKHE  E€AUHULBI U3MEPEHHS  JUIMHBL
OKpy’>KHOCTb U KpYT.

[Ipaktuueckas padora «IlocTpoenune y3opa u3 OKpy>KHOCTEN».

VYron. Ilpsmon,
N3mepenue yrios.

OCTpBbIM, TYyNOW W PpPAa3BEPHYTHIA YIJIBL

[Tpaktuyeckas padota «IlocTpoeHne yriaosy.

PacnoznaBatp Ha uyeprexax, pHCYHKaxX, ONHMCBHIBATD,
UCMONb3Yys TEPMHUHOJOTHIO, U H300paxaTh C IOMOILIbIO
4epTEKHBIX ~ MHCTPYMEHTOB  (IpU  HEOOXOIUMOCTH  TIO

BU3YaJIbHOW OMOpe): TOUKY, MpPSIMYyI0, OTPE30K, JIyd, Yroi,
JIOMaHY!0, OKPYKHOCTb.

Pacno3snaBaTh, NpUBOAMTHL NMPHUMePbI O0OBEKTOB PEATHHOTO
MHUpa, UMEoUMX (opMy H3YyYEHHBIX (UTYp, OLEHHUBATH WX
JIMHEWHBIE pa3MeEPBI.

Hcnoab30BaTh JIMHENKY U TPAHCIOPTHUP KaK MHCTPYMEHTBI JUIS
IIOCTPOEHUS Y U3MEPEHUS: U3MEPATH JUIMHY OTPE3Ka, BEINUUHY
yria; CTPOMTb OTPE30K 3aJaHHON JJIMHBI, YTOJ, 3aJaHHOMN
BEJIMYMHBL;, OTKJIAABIBATh LIUPKYJIEM paBHbIE OTPE3KU, CTPOUTH
OKPY>KHOCTb 33JJaHHOT'O pajuyca.

N3o0paxary KoHpUrypanuum reoMeTpuueckux ¢uryp us
OTPE3KOB, OKPYKHOCTEH, MX 4YacTed Ha HEJIWHOBAaHHOM U
KJieT4aToil Oymare; mpemjiaratb, ONMUCHIBAaTH M 00CY:KIaTh
CIoco0bl, AJrOPUTMBI IOCTPOCHMSI IIOCIE COBMECTHOIO
aHaIM3a.

Pacno3naBatb u H300paxaTh Ha HEJTMHOBAHHOM U KJIETYATOM
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Oymare mpsMOH,

CPaBHHUBATH YTJIBL
BbIYuCcaASTH JTHHBI OTPE3KOB, IOMaHBIX.

IlonuMaT, M HMCHOJb30BATh MNPH PpelIeHUH 3a7a4
3aBHCHMOCTH MEX]y CIUHUIIAMA METPHUYECKOW CHCTEMBI Mep;
3HAKOMHUTBCH C HECMETPUYCCKHUMH CHCTEMaMHU Mep; BbIPAKATh
JUIMHY B Pa3JIMYHBIX SMHULIAX U3MEPEHUS PH HEOOXOAUMOCTH
C OIOPOH Ha CIIPAaBOYHYIO UH(OPMAIIHIO.

HccaenoBathb Gurypbl u KoHGUTYpaluu, UCHONB3Ys HHUPPOBHIE

pPeCypCHl.

OCTpPBI, TyHOH, pa3BEPHYTHIA  YTJIbI;

OOLIKHOBEHHEIE
npoou
(48 u)

Hpo6s. IlpaBunbHble W HempaBuibHBIE JpoOu. OCHOBHOE
cBOiCcTBO Apodu. CpaBHEHHE TPOOCH.

CrnosxeHue u BhIYUTaHHE OOBIKHOBEHHBIX Apobeit. CMenaHHas
npoOb. YMHOXKEHHE U JeJeHHe OOBIKHOBEHHBIX JApo0eii;
B3aMMHO-00paTHBIE IPOOH.

Pemennie TeKCTOBBIX 3ajay, coaepkammux aApoOu. OCHOBHBIE
3a/1a4u Ha Jpoowu.

[TpumeHeHne OYKB JUIS 3aITMCH MAaTEMaTHYCCKUX BBIPAKCHUH U
MIPETI0KEHU .

MopaeaupoBath B rpaduueckoil, npeaMmeTHoH ¢opme, cC
IIOMOILBIO KOMITBIOTEPA IIOHATUS M CBOWCTBA, CBSI3aHHBIC C
OOBIKHOBEHHOM JIPOOBIO.

YuraTh M 3aNUCHIBATH, CPABHUBATBH OOBIKHOBEHHBIE IpO0OH,
Npeaaratb U 00CyK1aTh COco0bl YIIOPAI0UMBaHUS APOOEH.
N300paxkate  OOBIKHOBEHHblE  JpoOM  TOYKaAaMM  Ha
KOOPIMHATHOM  IPSAMOM; HMCIOJB30BaTh  KOOPJIMHATHYIO
MPSIMYIO JUIsl CPaBHEHUS IpoOeit.

®opMyIMpPOBaTh, 3aAIIUCHIBATH C MOMOIIbI0O OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JpoOuM ¢ Omopoi Ha MpaBHIIO;

HCI0JIb30BATh OCHOBHOE CBOWCTBO JpoOU Il cokpaujenus
Opobeli u npusedenus OpodOU K HOBOMY 3HAMEHAmMeNo 8
npoCMeuuux Cay4asx.

IIpeacraBasaTe no o0pa3lly CMeHIaHHYIO JApoOb B BHUJE
HENPAaBUJIBHON W  BBIACIATH LEIYH0 4acTb 4YUCIa W3
HEeTMPaBUILHOMN TpOOH.

BoinoaHaTs apudmernyeckue AeicTBUA ¢ OOBIKHOBEHHBIMU
IpoOsSIMM B MPOCTBIX Cllydasx; MNPUMEHSITh CBOlicTBa
apuMeTH4ecKuX IeHCTBUH Uil palliOHAIN3alUY BHIYUCICHUH.
BbInOTHATH, NPUKHMAKY M OLEHKY pe3ylbTaTa BBIYHMCICHUN;
NnpearaTb U NPUMEHATh NPUEMBI IPOBEPKH BbIUNCIICHUN.

IIpoBoauTH McC/IeAOBAHUS CBOWCTB JApo0ei, omupasch Ha
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YHCJIOBbIE OJKCIIEPUMEHTH (B
KOMITBIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIOKHBIC BBICKA3bIBAHUSI O JIPOOSX,
NPUBOAUTH MPUMeEPbI U KOHTPIIPHUMEPHI.

Pemats mpocreifiue TEKCTOBBIC 3allauyd, COJEpIKAIIUE
IpoOHBIC NaHHBIC, M 3a7audl Ha HAXOMCOeHUe Yacmu Yeuio2o U
Yenozo no e2o Yacmu, 8blIAGIAANb UX CXOOCHEA U PA3TUYUSA.
MoaenupoBaTh XOJ PEIICHUS 33Jla4d C TMOMOIIBIO PUCYHKa,
CXEMBI, TaOJIHIIBI.

I[IpuBoauTHL, pa3douparh, OUEHUBATH PA3JIUYHBIC PEIICHUS,
3allUCH PEIICHU TEKCTOBBIX 3aJad MpPH HEOOXOJUMOCTH C
HaTPaBJISIONIEH TOMOIIBIO.

C noMombI0 MeAarora OUeHUBATh TOJNYyYEHHBIH pe3yNbTarT,

TOM YHCJIC C IIOMOIIBIO

OCYIECTBJISATh  CAMOKOHTPONb,  HpOBEpSAs  OTBET  Ha
COOTBETCTBHE YCJIOBHIO, HAXOAUTH OIIMOKH.
3HAKOMHATBCSA C HCTOPHEll Pa3BUTHS apH(PMETUKH.

Harasianas MHOrOyrofnbHUKH.  UeTHIPEXYrOJBHUK,  IPAMOYIOJIBHMK, | PacmosnaBaTh, H300paaTh ¢ I[OMOIIBIO  YEPTEKHBIX

reomeTpwusi. KBaJIpar. MHCTPYMEHTOB M OT pPyKH, MOJEIUPOBAaTh U3 OyMaru

MHOTOYrOALHUKH | TpeyrommHuk. MHOTOYTOJIbHUKH.

(10 4 TIIOMa/bs U TTEpUMETp MPSIMOYTOTBHHKA H MHOTOYTONBHUKOB, | LIPHBOMUTE NPUMEPbI 00HEKTOB PEAbHOTO MUPA, UMEIOIMX
COCTABJEHHBIX U3 MPAMOYTOJBHHUKOB, €IMHMIb u3Meperys| POPMY — MHOTOYTOJBHHKA, NpAMOYro/ibHIKa,  KBalpara,
nomaH. TlepHMETp MHOTOYTOTHHIKA, TPEYTrOJbHUKA, ONIEHHBATH MX JTMHEHHBIE PA3MEPBI.

BbIuMCIATBL: NEpUMETP TPEYrojbHHKA, MPSAMOYrOJIbHHKA,

MHOTOYT'OJIbHUKA; IUIOIAAb MPSIMOYroJIbHUKA, KBajparta (IpH
HEOOXOIMMOCTH C OTOPOil Ha aJITOPUTM YUE€OHBIX JeHCTBUIA).
N3o0paxatb OCTPOYT'OJIbHBIE, IIPSIMOYT OJIbHBIE "
TYIOYT'OJIBHBIE TPEYTOJIbHUKH.

Crpouthb Ha kjeryaToi Oymare KBaapaT M MPSIMOYTOJIBHHK C
3aJJaHHBIMU JUIMHAMU CTOPOH.

HccaenoBarb cBoiicTBa NpsAMOYTOJIbHUKA, KBajgpara ITyTEM
HKCIEpUMEHTa, HAOJIIOACHUS, W3MEPEHUs, MOJCIUPOBAHMS;
CpaBHMBATh CBOMCTBA KBaJpaTa U NPSIMOYTOJIbHUKA.
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Pacno3zHaBaTh HCTHHHBIE U JIOXKHBIC BBICKAa3bIBaHUSA O
MHOT'OYTOJIbHUKaX, MPUBOAUTH MPUMEPbI U KOHTPIIPUMEDPBI.
HccnenoBath 3aBUCMMOCTD IUIOMIAAN KBaJpaTa OT JUIMHBI €r0
CTOPOHBI.

Hcnonb30BaTh CBOMCTBA KBAJIPATHOW CETKU JJI MOCTPOCHUS
¢buryp;  pa3doumBaThb  TPSIMOYTOJIBHHK  HA  KBaJparhl,
TPEYrOJbHUKH; COCTABJATH (UIYyphl U3 KBaApaToB U
MPSIMOYTOJIBHUKOB ¥ HAXOIUTh UX ILJIOMIA/Ib, pa30UBaTh GUTYPHI
Ha IPSIMOYTOJILHUKH U KBJIPaThl U HAXOAUTH WX ILIOMAAb (IPU
HEOOXOIMMOCTH C HAIPABJISIOIIEH TOMOIIIBIO).

BeipaxkaTh BenMUYMHY IUIOMAAM B Pa3IMYHBIX EAUHUIAX
U3MEPEHHUS] METPUYECKOM CHCTEMBl Mep, HCH0JIb30BaATh
3aBHCMMOCTH MEXIy METPUUECKUMU €IWHUIAMU H3MEpEHUs
IJIOMIA M TP HEOOXOJUMOCTH C OMOPOM Ha CIPABOYHYIO
nHpopManuo.

3HAKOMHUTBLCSI ¢ TPUMepPaMH MPUMEHEHHs TIUIONIAAN U
nepuMeTpa B NPAKTUYECKHX cHUTyauusx. Pemars 3agadu u3
peasibHOM JKU3HHU, PU HEOOXOAMMOCTH C ONOPON Ha aIrOpUTM
npaBuia, 00CyKIaTh pa3M4YHbIe CIIOCO0ObI PEIICHUS 3a/1ay.

JlecaTuaHbIC
npooun
(38 u)

Hecaruunas 3anuch ApoOeil. CpaBHEHHE IECATUYHBIX JpoOei.

JHevicTBust C IECITUUHBIMU APOOSIMU. OKpyenenue 0ecamuyHblx
opobell.

Pemenne TeKCTOBBIX 3a/1ay, coaepkammx Ipoou. OCHOBHBIE
3a/1auu Ha ApOOH.

IIpencraBasATh JIeCATUUHYIO JpOoOb B BUJE OOBIKHOBEHHOM,
YUTATh M 3alUCHIBATh, CPABHHUBAThH JECSATHUYHBIE ApOOH,
npepjaratb M 00CYKAaThb CHOCOOBI  YNOPSAOYMBAHUSA
JECATUYHBIX ApoOeil.

N300paxkarh necaTHYHBIC JPOOM TOUYKAMU HAa KOOPAWHATHOMN
IPSAMOM.

BbISIBJSITH CXOACTBA M Pa3IUYMs TPABUI apUPMETHUECKUX
JENCTBUI ¢ HATYpPaTbHBIMH YUCIAMU U IECATUYHBIMU APOOSIMH,
MOCJIE COBMECTHOTO aHAJIU3A.

BoinoanaTs apudmernyeckue AEHWCTBUS C  JIECATUYHBIMU
IpoOsMHU; BBINOJHATH NPHUKUAKY H OLEHKY pe3yjbTara
BBIYMCIICHUM.

IlpuMeHsTL cBoiicTBa apu(PMETHUCCKUX JEUCTBUH IS

50




paroHaIN3aui BIYUCICHUH.

Ilpumenamos npasuno OKpyzieHus Oecsmuuuvlx Opobeti, IpU
HEO0OXOIMMOCTHU C BU3YAJIBHOHN OIOPOH.

IIpoBoauTh HCCIETOBAHUSI CBOWCTB JECATUYHBIX ApOOCH,
ONMMpasCh Ha YHUCIOBbIE OKCIIEPUMEHTHI (B TOM 4YHCIE C
MTOMOIIIbIO KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOKHBIE BHICKA3bIBAHUS O APOOSX,
NPUBOAUTL NPUMEPbl ¥  KOHTPIPHUMEPHI, CTPOUTH
BbICKA3bIBAHMS U OTPUIIAHUS BHICKA3bIBAHUH.

Pemath mpocreiiliie TEKCTOBBIC 3aJayd, COJAEpIKAIUE
JpOOHBIE IaHHBIE, U HA HAXO0XCOEHUE YACTU YeN020 U Yen020 No
€20 yacmu;, BISIBJIATH UX CXOJCTBA U Pa3JIMyHs.
MopaeanpoBaTh XOJ PEIICHHS 3a/ladyd C MOMOIIBIO PUCYHKA,
cxembl, Tabmuipl. Pa30uparh pa3iuyHble pPEUICHHS, 3allUCh
pelIeHni TeKCTOBBIX 3a/1a4.

OnepupoBaTh JPOOHBIMU UYHCIAMU B PEATBbHBIX KU3HCHHBIX
CUTYaIUsX.

C nomMombI0 Meaarora OUEHUBATH TOJTYYCHHBIM pe3yJbTar,
OCYHIECTBJISATh  CaMOKOHTpPOJb,  IpPOBEpsisi  OTBET  Ha
COOTBETCTBHUE YCIIOBUIO, HAXOAUTh OIIHUOKH.

3HAKOMUTBCS ¢ UCTOPUEH pa3BUTHS apUDMETUKU

Harasanas
reoMeTpus.
Tena u purypsi
B IPOCTPAHCTBeE
9w

MHnoezoepannuku. H3zobpasicenue muozocpannuxos. Mooenu
NPOCMPAHCMBEHHbIX Mell.

IpsamoyzonvHovlii napannenenuned, kyo. Paszeépmku kyba u
napaineienuneod.
O06vém Kyba, npsamoy201bHO20 Napaielenuneod.

PacnozHaBaTh Ha 4epTeskax, PUCYHKaX, B OKPYKaoleMm
MHpe IPSIMOYTOJIbHBIN Mapaenenumnes, Kyo, MHOTOTpaHHUKH,
ONMCHIBAThb, HUCHOJb3ysl TEPMHMHOJIOTHIO, OLIEHHWBATH
JMHEWHBIE pa3Mephl.

IIpuBoauTH NMpUMeEPbI 0O0BEKTOB PEATBHOTO MUPA, UMEIOIINX
¢opMy MHOrOrpaHHUKa, NPSIMOYTOJIBHOTO Napajielenunesa,
KyoOa.

HN306paxkath Ky0 Ha KiIeTYaTOM Oymare.

HUccaenoBarb CBOliCTBa KyOa, MIPSIMOYTOJIBHOTO
napajuieJienune a, MHOTOIPaHHUKOB, MCIOJB3YS MOJENIU IpHU
HEO0XO0MMOCTH C HaPaBIISIONIEH TOMOIIBIO.
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Pacno3snaBath  pa3BEPTKM  KyO0a UM mapauiesenuiena.
MopaeaupoBath Ky0 ¥ napajienenune] u3 Oymaru u npodnx
MaTepuasoB, o 00pasiy.

Haxomuth u3MepeHUs, BBIYHCAATH IUIOLIAAb MTOBEPXHOCTH;
00BEM Ky0a, MPSMOYTOJIBHOTO MapaiesienuIiesia ¢ Onopor Ha
ATOPUTM YYEOHBIX JCHCTBHI, HCC/IeI0BATh 3aBHCHMOCTb
00Béma Ky0a oT JJIMHEI ero pedpa.

Habnrogate M NPOBOAWTH AHAJOTMM MEXIY MOHATHSIMU
IUI0IIAAN U 00bEMa, IEpUMETPA U IIJIOIIAN TOBEPXHOCTH.
Pacno3zHaBaTh HCTUHHBIE U JIOXKHBIE BBICKAa3bIBaHUSA O
MHOT'OIPaHHUKAX, NPUBOAMTH NPHUMeEPbI U KOHTPIPUMEPHI.
Pemars 3a1a4u U3 peaabHON KU3HU.

IloBTOpEeHHE
M 000011IeHHE
(10 a

[ToBTOpEHHE OCHOBHBIX MOHSATHI M METOIOB Kypca 5 kiacca,
000011IeHE 3HAHUH.

BeryucasaThs 3Ha4CHUS BEIPAKEHHM, COIEpKAILINX HATYpaJIbHBIC
Yuciia, OOBIKHOBEHHBIE U JIECATUYHBIE JPOOM, BBHIIOJIHATH
npeoOpa3oBaHus YUCET MPHU HEOOXOTMMOCTH C HAIPaBIISIONICH
MTOMOLLBIO.

BeiOupars cnmocod cpaBHEHUS ~ YMCEN,  BBIYUCIICHHH,
NPpUMEHATh CBOMcTBa apuMeTHUeCcKUx JeHcTBHH  ams
palMoHaNIN3alUY BHIYUCICHU.

OcyuiecTBIATE CAMOKOHTPOJIb BBINOJIHAEMBIX JIEHCTBUA W
CaMOIIPOBEPKY PE3yJIbTaTa BBIYUCICHUMN.

Pemiare npocreiimime 3aJa4d U3 PEaJIbHOM  KU3HH,
NPUMEHATh MaTeMaTH4YeCKUe 3HAHUA Ul PELICHUS 3a1a4 U3
JPYTruX y4eOHBIX MPEIMETOB.
Pemiate mpocreiimme  3axadm
CPABHHUBATBL  CIIOCOOBI  PEILCHUs
PalMoOHAJILHBIH CIIOCO0.

crnocodamu,
BbIOMpATh

Pa3HbIMU
3aJa4H,

6 kaacc (He menee 170 u)
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HasBanmue
pa3neina (TemMbl)
Kypca (4uciao

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BUIbI 1€ATEILHOCTH 00y4aI0IIAXCHA

4acoB)
HartypaabHhble ApudmeTrnueckue AeMCTBHS ¢ MHOTO3HAUYHBIMU HATYpallbHBIMY | BRINOJIHATL apudMeTHYecKHe JeHCTBHSI C MHOTO3HAYHBIMU
yHciaa yuciamMu. YHCIOBbIE  BBIPAXEHUS, TMOPAIOK JACHCTBUU, | HATYPAJIbHBIMU UYHCIAMH, HAXOAUTHh 3HAYEHHSl YHCJIOBBIX
(30 u) UCIOJIb30BaHue CKOOOK. OKpyriieHHuE HATypaIbHBIX YHCEN. BBIPQXEHHUI CO CKOOKaMH 1 06€3 CKOOOK; BHIYUC/ISTH 3HAYEHUSI

JlenuTenu U KpaTHBIE YMCTIA; HAUOOIbWULL 00wl Oenumend u

HAaumeHbvuiee 061/1/;66 KpamHoe.

Paznoxxenue umcia Ha IMPOCTBIC MHOKHUTCIIU. HGHI/IMOCTL

CyMMBI U Npou3BeeHus. [lenenne ¢ ocTaTKoM.
Pemenne TeKCTOBBIX 3a/1a4.

BBIP)XEHUH, CoiepKaIUX CTEIIEHH.

BbINOJHATL NPUKHAKY M OLEHKY 3HAuYe€HUI YHCIOBBIX
BbIPQ)KEHUI, IPUMEHATh NPUEMBI IPOBEPKH pe3yibTaTa.
Hcnonp30BaTh MpH BBIYUCICHUSAX IepeMeCcTHTe]bHOe U
coueraTej]bHOe CBONMCTBA CJIOXKEHUS] M YMHOMKEHUs,
pacnpedenumenvHoe CE0UCHMEO YMHONCEHUA ONMHOCUMEIbHO
Cl10JceHus, CBOICTBA apu(PMeTHUYECKHX JIeiiCTBHI.
HccnenoBath 4nciioBbl€ 3aKOHOMEPHOCTH, IPOBOUTHUYKUCIIOBBIE
AKCIEPUMEHTHI.

®opMyJIMpOBaTh ONpedeeHUs JIEIUTENss U KpaTHOro,
HauOoJpIIero OOLIero JeNuTeNs W HAaUMEHbLIEro o0Ilero
KpaTHOTO, MPOCTOTO M COCTaBHOIO YHCEN; HCMIOJIb30BaTh 3TH
MOHATHS NPH PeLIeHUH 3a]1a4 (IIpU HEOOXOTUMOCTH € OIOPOH Ha
aJITOPUTM TNpaBUIA).

IIpMeHsATh AJrOPUTMBI BBIYMCICHHUS] HauOOJBIIEro OOILIEero
JIenuTeNs W HaMMEHBIIEro OOIIero KpaTHOro JBYX YHCEl,
AJITOPUTM PaA3JIOKEHUS YHCIIa Ha TPOCThIE MHOXKUTEIH.
HccaenoBarb cBoOiicTBa JEIMMOCTH CYMMBI U INPOU3BEICHUS
YHUCeN C ONOPOM Ha BOIPOCHBIH IUIAH.

IIpuBomuThL mnNpUMepbl 4YKCEN C 3aJaHHBIMH CBOMCTBAMH,
pacno3HaBaTh BepHble M HeBepHbIe YTBEP)KJIEHHUS O CBOMCTBax
qlcell, ONMPOBEPraTb HEBEPHBIE YTBEP)KIEHUS C IOMOUIBIO
KOHTPIIPUMEPOB.

KoncrpyupoBars  MaTeMaTH4ecKHe  NpPeNJIOKeHHST  C
MIOMOILBIO CBSI30K «H», «HIIN», «ECIH. .., TO...» 10 00pas3iy.
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PemaTh TekCTOBBIE 33/1a4H, BKIIIOYAIOIINE TIOHATHS JICIIUMOCTH,
apu(METHYECKHUM CIIOCOOOM, HCHOJB30BaTh Mepedop Bcex
BO3MOJKHBIX BAPUAHTOB C OIIOPOM Ha BOIIPOCHBIN ILJIAH.
MopaeaupoBaTh X0J pelleHHs 3aJauyd C I[OMOIIbI0 PHCYHKa,
CXEMBI, TAOIUIIBL.

[TpuBoauTh, pa3bupaTh, OLEHHBATH Pa3JUYHbIC pPelIeHUs,
3alMCH PpelleHN# TeKCTOBBIX 3aJa4 C HalpaBJsAIomIeH
MOMOIIIBIO.

Kputnyeckn orneHnBaTh MOJY4YEHHBIH pe3y/bTaT, HAXOAUTH
OIIMOKH, OCYLIECTBJIATH CAMOKOHTPOJIb, IPOBEPsisi OTBET HA
COOTBETCTBHE YCJIOBHIO.

Harasagnas
reoMeTpus.
IIpsimble Ha
IJIOCKOCTH
(7 9)

Ilepnenouxynapnuie npsamvie. [lapannenvnvie npsmbie.

PaccrosiHue Mexny 1ByMs TOYKAMM, OT TOYKH J10 NPSIMOM,

JUIMHA ITyTU HA KBAIPATHOM CETKE.
Ilpumepol npsimolx 6 npocmpancmee.

Pacno3HaBarh Ha ueprexax, PUCYHKax Cly4al B3aWMHOIO
PaCIOJIOKEHUS JBYX NPSMBIX.

M300paxkarth ¢ 1NOMOIBLI0 YepPTEKHBIX MHCTPYMEHTOB
KjIeTyaToil Oymare [JBe IepeceKaloluecs MpsiMble, BE
MapajuleJIbHbIE IPSIMBIEC, CTPOUTH IPIMYIO, NEPIECHAUKYIIAPHYIO
JAHHOM.

IIpuBoauTs NpUMepbI MapajuIeIbHOCTH u
NEPIEHIUKYIAPHOCTH IIPSIMBIX B IIPOCTPAHCTBE.

PacnosHaBare B MHOIOYIOJIBHUKAX MEPHEHIUKYJISAPHBIE U
napajuieiabHble  CTOpOHBbI. M300pamarb MHOTOYTOJIBHUKHA C
napajulebHBIMU, EPIEHANKYIISIPHBIMU CTOPOHAMU IO 00pasIy.
HaxoauTh paccTossHUE MEXIY ABYMs TOYKaMH, OT TOYKH [0
NpsAMOM, JUIMHY IYyTH Ha KBaJpaTHOM CETKE, B TOM 4YHUCIE
UCTIONB3Ys IIU(PPOBBIE PECYPCHI.

Apodu
(32 9)

OObIKHOBEHHass  J1poOb,  OCHOBHOE  CBOWMCTBO

cokparierue npobeit. CpaBHEHHUE U YITOPSTIOYUBAHHUE IPOOEH.

I[CC}ITI/I‘{HBIG ,Z[pO6I/I " MCTpHUYCCKad CUCTCMa MCP.

poow,

Apudmernueckue  geMcTBUS ¢ OOBIKHOBEHHBIMH

JACCATUYHBIMHN }Ip06$IMI/I.

u

CpaBHUBATBH U YHNOPSIAOUMBATH JpOOH, BHIOUPATH CHOCOO
CpaBHEHHUS IPOOeH.

IIpencraBasATh JeCATUYHBIE JPOOM B BHJIE OOBIKHOBCHHBIX
IpoOeil U OOBIKHOBEHHBIE B BHJIE JECATUYHBIX, HCMOJIb30BATH
IKBHUBAJIEHTHbIE TMPeEICTABJIEHUs] IPOOHBIX YHCENT MPU UX
CPaBHECHHH, TIPU BBIYUCICHUAX (TIPU HEOOXOJUMOCTH C

54




OtHomenue. Jlenenue B JaHHOM OTHOIICHHMH. Macwmao,
MPOTIOPIIHSL.

[lonsitue mporeHTa. BbruuciieHne mponeHTa OT BETUYUHBI U
BEJIMYMHBI 110 €€ MPOLICHTY.

Pemienne TeKCTOBBIX 3a/1a4, COAEPIKAIIMX APOOH U TPOIICHTHI.
[Tpaktuyeckas padora «OTHOIIEHUE JUTMHBI OKPY>KHOCTH K €€
JUaMETPY».

HAIPAaBIISAIONIEH TOMOIIBIO).

Hcnoab30BaTh  JIeCATHYHBIE JpoOM TpU  IpeoOpa3oBaHUU
BEJIMYMH B METPUYECKOU CUCTEME MeEp.

BbInoHATH apudMeTHyecKue 1eicTBUs ¢ 0OBIKHOBEHHBIMH U
JNECATUYHBIMH JPOOSIMHU.

Burunciaarnb 3HAYCHUS BBIPAKECHHUIA, COoZEpKALIMNX
OOBIKHOBEHHBIE M JIECATUYHBIE  JpPOOHM,  BBINOJHATH
npeoOpa3zoBanusi JpoOeil, BBLIOMPATh CHOCO0, NPUMEHSITH
cBoiicTBa apuMETUUYECKUX JCUCTBUN MJis pallMOHAIU3ALNN
BBIYMCIICHHI.

CocTaBJifITh OTHOIICHUS U IPONOPLUUH, HAXOAUTH OTHOLICHHE
BEJIMYMH, JIEJUTh BEJIMYUHY B JAaHHOM OTHOILLICHUH.

Haxomuth 3KCHEPpHUMEHTAJBHBIM IMYTEM OTHOIICHHUE JIUHBI
OKpPYXHOCTH K €€ nuamerpy (Ipu HEoOXOIUMOCTH C
HAIPAaBJISAIOIIEH TOMOIIBIO).

Haxoauth Macmitad 1uiaHa, KapThl U BBIYUCIATH PACCTOSHUSA,
MCIOJIb3YS MacIliTad ¢ OMOpOoil Ha aJTOPUTM yUeOHBIX AEUCTBUH.
OO0BACHATH, YTO TAKOE MPOLIEHT, YIOTPEOIATH 000POTHI peUH CO
CJIIOBOM «IIPOILIEHT». BbhIpasarh NpoueHThl B 1po0sSxX U IpodH B
IIPOLIEHTaX, OTHOIIIEHUE JIBYX BEJINYMH B IIPOLIEHTAX.
BbI4McasATh IPOLEHT OT YKMCJIA U YUCIIO IO €70 MIPOLIEHTY.
OxpyrasiTe ApoOu U MPOLEHTHI, HAXOIUTh NMPHOIMKEHHS YU CET
P HEOOXOIUMOCTH € MCII0JIb30BAaHHEM BU3YaJIbHON OMOPBHI.
Pemare 3agaym Ha YacTH, MPOLEHTHl, NPONOPLUHU, HA
HaxoJIeHne apo0u (TIPOIeHTa) OT BEIMYMHBI M BEJIMUUHEI IO €€
IpoOu (MpOLIEHTY), ApoOu (MPOIEHTa), KOTOPBIM COCTaBIISET
onHa BenuunHa OT aApyrod. IlpuBoauTh, pa3dupars,
OLICHUBATH PA3JIMYHbIE PELICHUS, 3allUCU PEIIEHUN TEKCTOBBIX
3aJ1a4 [pH HEOOXOIMMOCTH C HAIPaBIISIOLIEH TOMOIIBIO.
N3Baekars uHpopmanmo 13 TabIMIl W JUArpamu,
MHTEPIPETUPOBATH TabJINYHbIE JTaHHbIE, OTIpEeCTIATh
HauOoJIbIlIee M HAUMEHbLIee U3 MPEACTaBICHHBIX TaHHBIX.
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Harasipnas
reoMeTpus.
CummMmerpust

(6 1)

Ocesas CUMMempus. HeHmpaJlea}l CUMMemPUZL.

Ilocmpoenue cummempuynvix gueyp.
Cummempus 6 npocmpancmase.

Pacno3naBaTh Ha yepTexax U M300pakeHUSIX, H300paxkaTh OT
PYKH, CTPOUTH C MOMOIIBIO MHCTPYMEHTOB (Urypy (OTpe3oK,
JIOMaHyl0, TPEYrOJbHUK, HPSIMOYIOJIBHUK, OKPYXHOCTb),
CUMMETPUYHYIO JaHHOM OTHOCHUTEIBHO IIPSIMOM, TOYKH C
HaIPABIIAIOLIEH TOMOIIBIO.

Haxoauts npuMepbl CUMMETPUH B OKPYXKAIOILEM MUpE.
MopaeaupoBate u3 Oymaru JBe (UIYpbl, CHUMMETPUYHBIE
OTHOCHUTEJIBHO IIPSMOM; KOHCTPYHPOBATH TI'€OMETPUYECKUE
KOH(Urypaluu, UCIOJIb3ys CBOMCTBO CUMMETPHH, B TOM YUCIIE C
MOMOIIIBIO IIU(PPOBBIX PECYPCOB C OMOPOIl HA AITOPUTM YUEOHBIX
IECUCTBUM.

Beipakenus
¢ OykBamMu

(6 )

[TpumeneHne OYKB JIJIs 3aIMMCH MAaTEMATHYECKUX BBIPAKCHUN U
NpeIoKeHU.  Bykeenuvie  8blpadiceHusi U HUCIOBble
NOOCMAHOBKU.

BykBeHHBIE paBeHCTBA, HAXOXKICHUE HEM3BECTHOTO KOMITOHCHTA.
DopMyIIBL.

HUcnoan3oBath OyKBbI 11 0003HAUEHUS YHCEI, MPU 3aAMUCH
MaTEeMAaTHUYECKUX  YTBEPXKIACHHM, COCTaBISTH  OYKBEHHbIE
BBIPKEHHUS TI0 YCIIOBHIO 33/1a4H.

HccaenoBartb  HECIOXKHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
UCIOJIb30BaTh OYKBBI AJI UX 3aIHCH.

BorunciasaTs 4ncioBoe 3HaueHHE OYKBEHHOTO BBIPAXKEHUS MPHU
3aJJaHHBIX 3HAYEHUSX OYKB C OMOpPOW Ha AJIrOPUTM Y4YEOHBIX
JICHCTBHIA.

3anucbIiBaTh ¢opmy.ni: nepumeTpa u TLJIOIIAIH
MPSIMOYTOJIbHUKA, KBajpara; UIMHBI OKPYXHOCTH, TUIOIIAJH
KpyTa; BHINOJIHSATH BHIYMCIEHHUS 110 3TUM (HOopMyIiaM.
CocTaBiasitb (popMmMyJibl, BHIPAKAIOIMINE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSHHE; 1IeHa, KOJTUYECTBO,
CTOMMOCTh; TMPOU3BOAUTEIHHOCTh, BpeMs, OO0BEM pabOTHL;
BBITIOJTHSITH BBIUUCIICHUS TIO 3TUM (PopMyIiaMm.

Haxoauth  HEW3BECTHBII  KOMIIOHEHT  apu(METHUECKOTO
JEeHCTBUA.

Harasagnas
reoMeTpus.
Durypsl

YeThIpEXYyTroNbHUK, MIPUMEPBI YETHIPEXYTOJILHUKOB.
[IpssMoyronpbHUK,  KBajapaT: CBOWCTBAa  CTOPOH,  VIJIOB,
JUaroHaeu.

N300pakaTth Ha HEIWHOBAHHOW U KJET4YaTOW Oymare c
HCITOJIb30BAaHUEM YEPTEKHBIX WHCTPYMEHTOB
YETBIPEXYTOJIBHUKH C 33JJaHHBIMH CBOMCTBaMU: C
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HA MUIOCKOCTH
(14 )

W3mepenue yriaos. Buasl TpeyroibHUKOB.

[lepumerp MHOroyrojpuuka. Ilmomanb

¢dburypel. DopmyIbl

nepuMeTpa W IUIOMAAM OpsMoyroibHuka. [Ipubmmkénnoe

U3MepeHHe IIomaan Guryp.

Ipaxmuueckas paboma «Ilnowaov kpya».

MapajuieIbHbIMH, MEPIEHIUKYISPHBIMA, PABHBIMH CTOPOHAMH,
OpSIMBIMH  yIJIaMH M JAp., PaBHOOEAPEHHBIH TPEYTOJIbHUK.
[pennarars u 00Cy:KI1aTh CIOCO0bI, AJTOPUTMBbI ITOCTPOCHUS.
HccaenoBarh,  UCHONB3YSd  OKCIEPUMEHT,  HAOIIOZCHUE,
MOJEIIMPOBAaHUE, CBOMCTBA MpPsSMOYrOJIbHUKA,  KBajpara,
pa30uBaTh Ha TPEYTOJIHHUKHU C OMOPOM HA BOMPOCHBIH TUIAH.
O00CHOBBIBATDH, ONPOBEPraTh C IOMOUIBIO KOHTPIPUMEPOB
YTBEPKACHUSI O MPSAMOYIOJbHUKE, KBajpare, Paclo3HABaTh
BEPHbBIC U HEBEPHBIE YTBEPKICHUS.

H3mepsTh M CTPOUTH C NTOMOILBIO TPAHCIIOPTUPA YIJIBI, B TOM
YHUCJIe B MHOIOYTI'OJIbHUKE, CPABHUBATH YIJIbl; PACHO3HABATH
OCTpBIE, IPSIMBIE, TYIIbIE, PA3BEPHYTHIC YIJIbI.

Pacno3naBartsp, n300pa:kaTh OCTPOYIOJIbHBIN, IPSAMOYTOJIbHBIN,
TYHOYTOJIbHBIH, paBHOOEAPEHHBIH, PaBHOCTOPOHHUI
TPEYroJbHUKU (IIpH HEOOXOJUMOCTH C  HCIOJIb30BAaHHEM
BU3YaJIbHOU OMOPHI).

BeruucasTe MepUMETP MHOTOYTOJIbHUKA, IJI0LIAb
MHOTOYTOJIbHUKA pa30reHneM Ha MPSIMOYTOJIbHUKH, HA PaBHbBIE
(Gurypsl, UCMOJIb30BATh METPUUECKUE €AMHUIIBI U3MEPEHUS
JUIMHBI U TIOILIA/IU C OMIOPOI Ha aJITOPUTM yUeOHBIX 1eHCTBHM.
Hcnonb3oBath npudanxéHHoe M3MepeHne JUIMH U 101N
Ha Kier4yaro Oymare, NpUOMMKEHHOE U3MEPEHUE JUTHHBI
OKPYXHOCTH, TUIOIIAIU KpyTa.

IMoaxo:kuTeaBbHBIE M
OTpULATEIbHbIEC
qucJaa

(40 9)

[enbie qyuca. Mooynw yucaa,

ceomempuueckas

unmepnpemayus Mooyia. Hucnogvie npomexscymxu.

[lonoxurenapHble U OTpULATCIILHLIC

qucia. CpaBHCHI/IC

MOJIOKUTCIIBHBIX W OTPULATCIILHBIX YHCCII. ApI/I(I)MCTI/I‘-ICCKI/Ie
HeﬁCTBHH C IMOJIOXKUTEJIIBHBIMU U OTPUIATCIbHBIMHA YU CIIaMHU.

Pemnienne TeKCTOBBIX 3a4ad.

IlpuBoaAMTH NpPUMEPHI HCIOIb30BAHUS B PEATBHOM KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIbHBIX YHCEI.

HN300paxkarh 1ebIe Yncia, MOJOKUTEIbHbIE U OTPUIIATEIbHbBIC
quciia TOYKaMU Ha t—II/IC.]'IOBOI\/'I HpﬂMOﬁ, HUCIIOJIb30BaATh ‘II/ICJ'IOBYIO
MPSIMYIO JUTsI CPAaBHEHUS YHCEIL.

IlpuMeHAT, NpaBWJIa CpaBHEHUSA, YNOPSAOYUBATH IIEIIbIE
YUCIIA; HAX00UNb MOOYb YUCIA.

®opmyMpPOBATH NPABWJIA BHIUKCIEHUS C MOJOXKUTEIbHBIMU U
OTpI/II_IaTeJIBHI:IMI/I qucCilaMH, HAXOAUThb 3HAYCHUHA YHCIIOBBIX
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BBIPAYKCHHUIA, coepIKaIIHNX TIEUCTBUSI
C TIOJIOXKUTEIBHBIMU U  OTPULIATENILHBIMU  YHUCJIAMH  TIPHU
HEOOXOIMMOCTH C OMOPOH Ha AJITOPUTM IPABHIIA.

IIpumeHATs CBOWCTBA CIOXKEHUS W YMHOXKEHUS A
npeoOpa3oBaHMs CYMM M IMPOU3BEICHHI.

IIpeacrasiienune
AAHHBIX

(6 )

[IpsimoyronbHast ~ cucreMa  KOOpJAMHAT HA  IUIOCKOCTH.
KoopanHaTsl TOUKM Ha IJI0CKOCTH, abcIycca U OpAMHaTa.

Cronbyarbie ¥ KpyroBble JUarpaMmebl.

[TpakTuueckas pabota «IlocTpoenue nuarpammy.

Pemennie  TEKCTOBBIX  3ajlay,  COAEpXKAllUX  JaHHBIE,
MpEeJICTaBICHHbIE B TA0IMIIAX U HA JHarpaMMax.

OO0bsICHAT, W WLIKCTPUPOBATH MOHATHE IMPSMOYTOJIbHOU
CHUCTEeMBbl  KOOpAMHAT  Ha  IUIOCKOCTH,  HCIIOJIb30BaTh
TEPMHUHOJIOTHIO; CTPOMTHL Ha KOOPAMHATHOM TIOCKOCTH TOYKHU U
burypsl Mo 3aJaHHBIM KOOpPJAWHATaM, HAXOAUTH KOOPIUHATHI
TOYCK.

Yurarb cToyioyarbie u KpYTOBbIE JUarpaMMBbl;
HHTEPNPEeTUPOBATH JaHHBIC; CTPOUTH CTOJIOYATHIC TUATPAMMBI.
Hcnoab3oBath MHGOPMALMIO, NIPEACTABICHHYIO B TabmuIax,
Ha JuarpaMmax JUisi peIIeHHus] TEeKCTOBBIX 3a/lad U 3a1ad u3
peanbHOU KU3HU.

Harasaanasi
reoMeTpus.
Durypsl

B IPOCTPAHCTBE
(CR))

Ipsamoyeonvroli napannenenuned, Kyb, npuma, Upamuod,
KOHyC, — yuiunop, wap u  cgepa.  Hzobpasxcenue
npOCMPAHCMEEHHBIX Queyp. Ipumepui Ppazeépmox
MHO202PAHHUKO8, YUIUHOPA U KOHYCA.

Ilpakmuueckas paboma «Co3z0anue Mooenei
NPOCMPAHCMBEHHBIX PUSyp».

Ilousmue o060véma; edunuyvt uzmepenuss o06véma. O0vEM
NPAMOY20/IbHO20 napaiieienuneda, Kyoa, popmynst 06véma.

Pacno3naBarthb Ha yepTeKax, pUCYHKAX, OMUCHIBATH MMUPAMHUTY,
MpU3My, LWIWHIP, KOHYC, ILIap, HM300pakaThb HX OT PYKH,
MOJIeJIMpoBaTh U3 Oymaru, IJIaCTHJIMHA, MPOBOJOKU M Jp. C
HampaBisomed nomoisio. [IpuBoAUTH, NMpUMeEpPbI 00HEKTOB
OKpYaroIlero Mupa, UMeromux GopMbl Ha3BaHHBIX TEN.
Hcnonb3oBaTh TEePMHMHOJIOTMIO: BEpIIMHA, pedpo, TpaHb,
OCHOBaHUE, BBICOTA, PAINYC U IUAMETP, Pa3BEPTKA.

N3yuath, UCMONB3Ysl JSKCIIEPUMEHT, HAOIIOJEHHE, U3MEpPEHHE,
MOJICIUPOBAHNE, B TOM YHCJIE KOMIBIOTEPHOE, U OMHUCHIBATH
CBOIICTBA HA3BaHHBIX TeJl, BHISIBJATH CXOJACTBA U Pa3JIN4Ms:
MEXIy MUPaMUION U IPU3MOM; MEXAY LIIMHAPOM, KOHYCOM H
1apoM.

Pacno3naBarb pa3BEéPTKH Mapauiesienunena, Kyba, MPHU3MEI,
MUpaMUJIbl, KOHYCA, [IWINH/IPA; KOHCTPYMPOBATh JaHHbIE Teja
U3 pa3BEPTOK, CO3[aBaTb HUX MOJEIU C HANpaBIAIONICH
ITOMOUIBIO.
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Co31aBath MojeJM TIPOCTPAHCTBEHHBIX GuUryp (w3 Oymaru,
MIPOBOJIOKH, TJIACTUIIMHA U JIP.) C OIIOPOI Ha aJrOPUTM YU4eOHBIX
IECUCTBUH.

N3mepsaTs Ha MoOJeJsIX: IMHBI pEOEP MHOTOTPAHHUKOB,
JTUaMeTp 1iapa.

Boruucasats mno  ¢opmyiaam: 00bEM  IPSIMOYTOJIBHOTO
napajuiefienunena, Kyba; MCHOJb30BaTh €AMHUIIBI U3MEPEHUs
00béMa; BBIYUCIATH OOBEMBI TEJ, COCTAaBICHHBIX U3 KYyOOB,
napajuleNienue/oB; pemaTh 3a4a4i C PeaJbHbIMU JaHHBIMU C
OTIOpPOii Ha CTIPaBOYHYIO WH(POMAITHIO.

IHoBTOpEHME,
00001IEHME,
cHUCTeMaTH3alus
(20 u)

[ToBTOpEHNE OCHOBHBIX TOHSTHA W METOJOB KypcOoB 5 u 6

KJIaCCOB, O606H.I€HI/IG Hn CUCTCMaTHU3alusia 3HAHWH.

Bor4uciasaThs 3Ha4E€HUs BEIPAKECHUM, COIEpKAIIMX HATypaIbHBIE,
LeNnble,  TOJOXKUTENBbHBIE M OTPULATEIBHBIE  YHUCIA,
OObIKHOBEHHBIE U JIECATUYHbIE  APOOM,  BBIIOJHATH
npeoOpa3oBaHusl 4KCeNd M BBIPAKEHHH NMpU HEOOXOAUMOCTH C
HaIlpaBJIAOIIEH TOMOIIBIO.

Bri0upaTh cnocod cpaBHEHHS YUCEN, BEIUUCICHUN, IPUMEHSITh
cBoiicTBa apudmMeTnueckux AeHCTBUH Ul palMOHATIM3ALUU
BBIYMCIICHUM.

Pemiates npocreiime 3a1a4m U3 peaIbHON )KU3HU, IPUMEHATH
MaTeMAaTH4YeCKHe 3HAHUA Ul DPEIICHHUS 3aJad U3 JIpPYrux
IIPEAMETOB.

Pemarh npocreiimmue 3a1a4u pa3HbIMH CIIOCO0aMH.
OcyuiecTBAATh CAMOKOHTPOJIb BBINOJHAECMBIX JEHCTBUM U
CaMOIIPOBEPKY PE3YJIbTATA BBIYUCICHUM.
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TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (ITIO TOAAM OBYYEHMUS)

7 kaacc (He menee 102 u)

Ha3Banue
pa3aesa (TemMbl)
Kypca (4uciio
4acoB)

OcHoOBHOE colep:KaHue

OcHOBHBIE BUbI 1€ATEILHOCTH 00y4aI0IIUXCSA
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Yuciaa n
BbLIYHCJICHUA.
PanuonaJjnHbIE

qucJjaa
(25 1)

ITonsiTHE PaLIMOHAILHOTO YHCIIA.

Apudmernueckue JeMcTBUS ¢ pallMOHATBHBIMU YHCIIAMU.
CpaBHeHue, ynopsiJO4MBaHNe PallMOHAJIBHBIX YU CEIL.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTEJIEM.

Pemnienne ocHOBHBIX 3a7a4d Ha ApoOU, MPOLEHTHI U3 PeaTbHOM
IIPAKTUKU.

IIpu3Hakyu  IE€IUMOCTH,  PA3JOKEHHUA  HAa  MHOXKUTEIU
HaTypaJIbHBIX YHCEIl.

Peanbuble 3aBUCUMOCTHU. [Ipsimas u oOparHas
IIPONOPLUOHAIBHOCTH.

CucreMaTH3UpPOBATh U 000ralaTh 3HAHUS 00 OOBIKHOBEHHBIX
U JIECATUYHBIX JIPOOSIX.

CpaBHHMBaTBh H YHOPSAA0YMBATH APOOH, IpeoOpa3oBbIBas MPU
HEOOXOAUMOCTH  JICCSTHYHBIE JIpoOM B  OOBIKHOBEHHEIE,
OOBIKHOBEHHBIE B JIECATHYHBIC, B YACTHOCTH B OECKOHEYHYIO
JECATHUIHYIO IPOOB.

IIpumensaTh  pa3HoOOpa3Hble  CHOCOOBI M NMPHUEMBI
BBIYMCJIEHUS 3HAYEHHIl APOOHBIX BbIPAXKEHUI, COIEpKAIINX
OOBIKHOBEHHbIE UM  JI€CATUYHbIE JApOOM: 3aMEHATh IpU
HEOOXOUMOCTH  JIECATUYHYIO  JApoOb  OOBIKHOBEHHOM U
OOBIKHOBEHHYIO JIECATUYHOM, NPUBOJUTH BbIpaXeHUE K (opme,
HauOosnee ynoOHOM Uis BBIYMCIEHUH, IPeoOpa3oBbIBATH
JIpOOHBIE BBIPAKEHHUS HA YMHOXEHHUE U JICNIEHUE JEeCATUYHBIX
JIpo0Oeil K JEHUCTBUAM € LENIBIMU YUCIaMu (TIpU HEOOXOJMMOCTH C
HaMpaBJIsIONIEH TOMOUIBIO).

IIpuBoaNTL 4HCI0BbIe W OYKBeHHbIe NPHMEPbl CTEHEHHU C
HaTypaJbHBIM IOKa3aTeneM, OOBSCHSS 3HAaYeHUs OCHOBAHUSA
CTETIEHU W TOKa3aTelsl CTETeHU, HAXOJIUTh 3HAUYCHUS CTETICHEH

Bra a (a — moboe parnroHaNbHOE YHCIIO, N — HATYpaJIbHOE
YHCJIO) C OMOPOM HA CITPABOYHYIO MH(POPMAIIHIO.

[TonuMate cMbICA 3anMCH OOJBIIMX YHCEJ € MOMOIIbIO
AeCATUYHBIX Ipodeii U cTeneHel unciaa 10, mpuMeHsITh UX B
peajibHbIX CUTYallUAX.

IIpuMeHATH NPU3HAKYU JETUMOCTH, PA3JI0KEHUS HA MHOXKUTEIN
HaTypaJbHbIX YHCEL.

PemiaTes npocreifinue 3a1a41 Ha 4aCTH, IPOLIEHTHI, TPOIIOPIUH,
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Ha HaXOXKJIeHUE IpoOH (MPOLIEHTA) OT BEJIMYUHBI U BEJIMYUHBI 11O
e npobu (TpoIleHTy), IpoOH (MPOIEHTa), KOTOPBIH COCTaBISET
ogHa BenuuuHa OT Jpyrod. IlpuBoautb, pa3dupaTh,
OIIEHUBATH PA3IIUYHBIC PEIICHUS, 3alMCU PEIICHUN TEKCTOBBIX
3ajad.

Pacno3zHaBaTh U 00BSICHATH, ONIUPASACH HA ONPEACTICHUS, IPSIMO
MPOIMOPLUOHANIbHBIE u o0OpatHO MPOIMOPLUOHAIILHBIE
3aBHCHMOCTH MEXKIYy BEIHYMHAMU; MPUBOAUTH MPUMEPBI dTUX
3aBHUCHUMOCTEl M3 pealbHOTO MHpa, U3 JPYTHX Y4EOHBIX

IIPEIMETOB.
Pemarp npocrelilie NMpakKTMKO-OPHMEeHTHPOBAHHbIE 3aJa4u
Ha  apo0W, TNPOLEHTbI, TMNpPAMYK H  00paTHYIO

NPONOPIMOHAIBLHOCTH, IPONOPLMH.

Aaredpanuyeckue

BBIPAKEHHSI
(27 v)

bykBenHbIe BelpaxkeHus. [lepemennsie. JlommycTUMBIE 3HAYEHUS
NepeMEHHBIX. DOpMYIIBL.

[TpeobpazoBaHne OYKBEHHBIX BBIPa)KEHUMH, paCKpBITHE CKOOOK
U TIpUBE/IEHUE MOI0OHBIX ClIaraeMbIX.

CBolicTBa CTENIEHN C HATYPAJIbHBIM I10Ka3aTeIIEM.
MHorouseHs!. Crnoxenue, BBIYUTAHUE, YMHOXEHHE
MHOTOWwIeHOB.  DOpMysbl  COKPAIIEHHOIO  YMHOKEHHS.
Pa3noxxeHne MHOTOWIEHOB Ha MHOXKUTEH.

OBaanern Ha 0azoBoM YPOBHE anreOpanvecKoi
TEPMUHOJIOTUEH M CHMBOJIMKOW, NMPUMEHAATb €€ B Ipolecce
OCBOCHMSI yUeOHOT0 MaTepuaia.

Haxoauth 3HaueHHs OyKBEHHBIX BBIPRXKEHHUN TpPHU 3aJJaHHBIX
3HaYECHUSIX OYKB; BBITTOJHATEH BHIYMCIICHUS 110 (hOpMyIaMm.
BbinosHATL npeoOpa3oBaHus 1EJIOT0 BBIPAXKEHHUSI B MHOTOWIEH
NPUBEJCHUEM MOAO0OHBIX CIIaraéMbIX, PaCKphITHEM CKOOOK.
BbINOJHATL yMHOKEHUE OJHOWIEHA HAa MHOTOWIEH U
MHOTOYJIEHA Ha MHOTOWIEH, MPUMEHATHh (OpMyNbl KBajapara
CyMMBl M KBaJpaTa pa3HOCTH C OINOpPOW Ha CIPaBOYHYIO
nH(pOpMaLIHIO.

OcymecTBaATh PA3I0KEHUE MHOTOWIEHOB HAa MHOXXHUTEIU
nyTEM BBIHECEHUS 32 CKOOKM OOIEro MHOXKHUTENS, TPUMEHEHHS
dbopMynbl  pa3HOCTH KBaJIpaToB, (OPMYJT COKpAIIEHHOTO
YMHOXKEHUS C OTIOPOl Ha CIpaBOYHYIO HH(POPMAILIUIO.
IIpumensite mnpeoOpa3oBaHHE€ MHOTOYIEHOB JUIsl peIleHUs
Pa3IMYHBIX 3aaa4 K3 MATCMATHKH, CMCEXKHBIX MNPEAMETOB, H3
peanbHOM NMPAKTHUKHU.

3HAKOMMTBCS € MCTOPHUEH Pa3BUTUS MAaTEMATHUKH.
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YpaBHeHus
U HEPaBeHCTBA
(20 u)

VYpaBHeHue, rpaBuja npeobpazoBaHus
PaBHOCUJIBHOCTb YPaBHEHMUIA.
JIuHeitHoe ypaBHEHHUE ¢ OJJHOM IEPEMEHHOM

ypaBHEHUS,

IIEPEMEHHOM, PEIICHNE JIMHEWHBIX ypaBHEHUN. Pemenne 3anau

C TIOMOILIBIO YPaBHEHHI.

Jlunelinoe ypagHenue c 08yMs NePEeMEHHbIMU U e20 2papuk.
Cucrema 1ByX JINHEWHBIX YPAaBHEHUU C ABYMS IIEPEMEHHBIMH.
Pemenue cucrem ypaBHEHHH CIOCOOOM TMOACTAaHOBKH U

CII0COOOM CJI0KEHHS.

Pemate nuHENHOE YpaBHEHUE C OJHOM IIEPEMEHHOW, IPUMEHAS
MpaBHJIA [IepeEX0]a OT UCXOAHOTO YPAaBHEHUS K PABHOCUIIBHOMY
eMy Oozee nnpocroro Buja. IIpoBepsiTh, siBiIseTCS 1M KOHKPETHOE
YKCJI0O KOPHEM YPaBHEHUS.

ITopOupars npuMepsl map 4YuCeEl, SBISIOLIUXCS PELICHHEM
JIMHEHHOTO YPAaBHEHUS C ABYMsI [IEPEMEHHBIMH.

CTponTh B KOOPAWHATHOH IUIOCKOCTH TpaduK JUHEHHOTO
YpaBHEHHSI C JBYMs IEPEMEHHBIMH (P HEOOXOIMMOCTU C
UCIOJIb30BAHUEM CMBICIIOBOM OMOpBI); MOJIB3YACH TpaduKoM,
NPUBOAUTH NIPUMeEPHI PELICHUS YPABHEHUS.

HaxoauTh pemieHue CHCTEMBI JBYX JIMHEHMHBIX YPaBHEHHUH C
JIByMs1 [IEPEMEHHBIMH C OIIOPO Ha AITOPUTM YU€OHBIX JEHCTBUI.
CocTaBJiAITh U pemiaTh YpaBHEHUE WINM CUCTEMY YPaBHEHUM 110
YCIIOBUIO 33Jjaud, HWHTEPIPETHUPOBAaTh B COOTBETCTBHM C
KOHTEKCTOM 3a/lauyd IIOJy4CHHBIM pE3yJbTaT C OIOpPOM Ha
BOIIPOCHBIN IUIAH.

Koopannarsl
U rpauKH.
DOyHKIUH
(24 v)

Koopaunara Touku Ha npsiMoid. YncI0BbIE IPOMEKYTKH.
PaccrossHMe Mex 1y IByMsI TOYKaMH KOOPAMHATHOW MPSMOUN
[TpstmoyronbHas cucreMa KOOpAUHAT Ha IIockocTu. [Ipumepsl
rpaduKoB, 3alaHHbIX hopmynamu. UteHne rpadukoB pearbHbIX

3aBUCUMOCTEM.

[Tonstue Qynxuuu. I'papux ¢ynkumu. CpolicTBa (QyHKIUIL.

Jluneiinas  gynkuus. Iloctpoenme rpaduka

bynkimu. ['paduk Gyaknuun y = kx + b.

JIMHENHON

H3o0paxatb Ha KOOPJMHATHOU IpsAMOM TOYKH,
COOTBETCTBYIOIIIME 33aJaHHBIM KOOpIHMHATAM, JIy4d, OTPE3KH,
WHTEPBAJIbI; 3aIIMCHIBATh UX HA AT€OPanIecKOM SI3BIKE.
OTMeuyaTh B KOOPAMHATHON NMJIOCKOCTH TOYKH IO 3aJJaHHBIM
KOOpJMHATaM; CTPOUTh TI'paUKHU HECIOXKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (QOpPMYyJIaMH, B TOM YHCIIE C TIOMOIIbI0 IH(POBHIX
nmabopaTopuid.

I[pumensiTh, U3y4aTh NPeUMYIECTBA, HWHTEPNPETHPOBATH
rpaduyuecKuil crocod MnpencTaBleHus U aHAJIM3a Pa3HOOOPa3HOI
KU3HEHHOH HH(pOpMAIIHH.

OcBauBaTh Ha 0a30BOM YpPOBHE MOHATHE (QYHKIUH, OBJIAI€BATh
(GYHKIMOHATIBHON TEPMHUHOJIOTHEH.

Pacno3unaBathb nuHeiiHyto QyHkiuio Y = kx + b, omuceiBaTh eé
CBOWMCTBa B 3aBHCHUMOCTH OT 3Ha4yeHU# kodddurmentoB k u b
(mpu HEOOXOAMMOCTH C OMIOPOM HA ANTOPUTM MPABUIIA).
Crpours rpadukn muHeiHON QyHkunu, pyHkuun 'y = kX + b
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Hcnoab3oBaTh nH(pPoBbIe pecypcbl 171 HOCTPOeHUs rpaduKoB
(YHKINH ¥ U3y9EeHUS] HX CBOMCTB.

ITpuBOIMTE IpUMEPBI JINHEHHBIX 3aBUCUMOCTEW B PEATIBHBIX
IIpoLeCcCax U SBJICHUSX.

IloBTOpEHUE
H 00001IIeHNEe
(6 1)

HOBTOpCHI/Ie OCHOBHBIX TNOHATHH H MCTOOOB KypcCa 7 KJ1acca,

000011IeHE 3HAHUH.

BpiOuparb, 1npPUMEHATH  CHOCOOBI  CPAaBHEHUS  YHCEI,
BBIUUCIICHUH,  NpPeoOpa3oBaHU  BBIPAKEHHH,  pEIICHUS
YpaBHEHUN TPU HEOOXOJMMOCTH C HAMPABJIAIOIIEH TOMOIIIBIO.
OcyuiecTBIAATE CAMOKOHTPOJIb BBIIOJHAECMBIX JEHCTBUM U
CaMONPOBEPKY pe3ysibTaTa BBIYUCICHHUH, MpeoOpa3oBaHUil,
ITOCTPOEHHUH.

Pemats npocreiimme 3aga4u U3 peagbHON )KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHUSl Ui PEIICHUs 3aJad U3 JPYrux
IIPEIMETOB.

Pemiate mnpocreiilime TEeKCTOBbIe 3aJa4M, CPaBHUBATD,
BbIOUPATH CIIOCOOBI PEILICHUS 3a/1a4UH.

8 kuacc (He menee 102 1)

HazBanue
pasaesa (TemMbl)
Kypca (4uciao

OcHoBHOE coaep:xaHue

OcHOBHbIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCH

4acoB)
Yucaa u KBanpathslit kopeHb U3 uncna. Ilonamue 06 uppayuonanrvrom | @opMyJIMpoBaTh onpeaeaeHue KBapaTHOTO KOPHS W3 YHCa,
BbIYHCJIEHHSI. yucne. /lecamuunole npuOIUNCEHUS. UPPAYUOHATHBIX YUCE]. apu(MeTnyecKoro KBaJpaTHOrO KOpHS MPH HEOOXOAMMOCTH C
KBaaparnsbie Heticmeumenvhwie uucna. CpasHernue 0elicmeumenbHsbix Yucesl. | BU3yaibHOU OMOPOH.

KOPHU

ApudmeTnueckuil KBaJpaTHbIH KOPEHb.

HpI/IMeHHTb onepatnrulo MU3BJICYCHHUA KBAJAPATHOTO KOpPHA U3
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(15 u) VpaBHeHue Buja X> = a. YHCIIa, HCMOJIb3Ysl TPU HEOOXOAMMOCTH KAJIbKYJISITOP.
CoiicTBa apuMeTHIECKUX KBaJIPaTHBIX KOpHel. | OneHMBaTh  KBaJpaTHbIE KOPHH LEJIBIMH  YHCIAMUA |
[IpeoOpazoBaHre  YHCIOBBIX  BBIPAXECHHH,  COAEpKAIUX | AECATUYHBIMU APOOSIMH.
KBaJpaTHbIC KOPHH. CpaBHUBAaTL M  YNOPSAJ0YHUBATH  pallMOHAJbHBIE U
MppalMOHATIbHBIEC YHCIIa, 3allMCaHHbIe C TTOMOIIbIO KBaJPaTHBIX
KOpHEeM Mpy He0OXOAMMOCTH € HAMpPaBISIOLIEH TOMOIIBIO.
HccnenoBaty ypaBHEHUE x2 = d, HAaXOIUTh TOYHBIE H
npubimxEHHbIe KOpHU ipu a > 0.
HccaenoBars cBOMCTBA KBAaJpaTHBIX KOPHEW, IPOBOAS
YHCIIOBBIE HKCIIEPUMEHTHl C HCIOJIb30BaHUEM KaJbKYJIATOpPA
(KOoMIIBIOTEDA).
[IpumensiTh cBolicTBa apuMeTHYeCKMX KOpHel s
npeodpa3oBaHNsl BbIPAKEHHI.
BbinosHATL npocreiilne 1npeoOpa3oBaHUsl  BBIPAKCHHUI,
coJlepKalInX KBaJpaTHble KOpPHHU. BbIpakaThb HepeMEeHHBbIE W3
reOMEeTPUYECKUX U Pu3ndecKux (HopMyls IpHU HEOOXOJUMOCTH C
OIIOpPOM Ha MPABUJIO.
BbIuucasTh 3HAYEHUs BBIPAKCHHUN, COACPIKAIINX KBaJpaTHBIE
KOPHH, UCTIOJIB3Ys TP HEOOXOIUMOCTH KAIIbKYIISATOP.
Hcnonb3oBath B XO0I€ pelIEHUS 3a7ady dJIEMEHTapHbIe
NPE/JCTAaBICHUS, CBS3aHHbIE C NPUOTMKEHHBIMU 3HAYECHUSMHU
BEJIMYMH.
3HaKOMUTHCS C UCTOPHEN Pa3BUTHA MATEeMATHKHU.
Yucna u Crenenb ¢ 11enbIM nokaszareneM. CTaHgapTHas 3auch yncna. | @opMyJIMpoBaTh onpeie/ieHne CTEIICHH C IIeIBIM TI0Ka3aTeineM
BbIYHUCJICHHS. Pa3mepsl 00bEKTOB OKpYKaroIero Mupa (0T 3JIeMEHTapHBIX | (IIpH HEOOXOAUMOCTH 110 BU3YyaJIbHOM omope).
Crenensn YacTHUIL 10 KOCMUYECKHX 00BEKTOB), JUIMTEIBHOCTH TpoiieccoB | [IpeacTaBiasiTh 3anuch OOJBIINX W MAJTBIX YUCENT B CTAHIAPTHOM
¢ HeJIbIM B OKpY’KaroIlleM MHpE. Buge. CpaBHUBATh 4YHClIa W BEIWYHMHBI, 3alMCaHHBIE C
nokasareJsjieM CBoIiCTBa CTETIEHU C IIEJIBIM TIOKA3aTEeIEM. UCTOJIb30BaHueEM crenenu 10.
(7 9) Hcnoab30BaTh 3amMch 4YHCEN B CTaHJAPTHOM BHJIE IS

BBIPAXEHHUSI pa3MepoB OOBEKTOB, IJIUTEIBHOCTH IMPOLIECCOB B
OKPY’KArOIIEM MUDE.
®opMyIMpOBaTh, 3aNMCHIBATL B CUMBOJHYECKOl (opme u
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HWIJTIOCTPUPOBATL IIPUMEpPpaAaMu CBOICTBa CTEICHU C O ECJIbIM

nokaszareneM  (IpU  HEOOXOIUMOCTH C  HCHOJIb30BAaHHEM
BU3YaJbHOW ONOPBHI).
IIpuMensiTe  cBoOlicTBAa  cTemeHW JUIsl  IpeoOpa3oBaHUs

BBIPAKEHHM, COJEpKaIlIUX CTEHNEHU C IEJBIM TOKa3aTelieM C
UCIIOJIb30BAaHUEM  CIpPaBOYHON uHGOpManuu. BpINOJIHATH
AeHCTBUSl C YHUCIAMHU, 3alHCAaHHBIMH B CTaHJAAPTHOM BHUJIE
(YMHOXEHHE, [ICJICHUE, BO3BEICHHE B CTEIICHB).

Aareopanyeckne | KBanparueii TpéxwieH. PasnojkeHne kBaapaTHOro TpéxuicHa | Pacmo3naBaTh — KBaApaTHBIM — TpEXUJEH,  YCTaHABJIMBATh

BBIPAKEHUSI. Ha MHOXHTEIH. BO3MOXKHOCTh €T0 Pa3NIOKEHUSI HA MHOXKHUTEIH.

KBaaparublii PacknagpiBaTh HA MHOMKUTEIHM KBaJpaTHBIM TPEXWIEH C

TPéx4ieH HEOTPULATENIbHBIM JAUCKPUMHUHAHTOM IIPU HEOOXOJUMOCTH C

(5 9) OIIOPO¥i Ha aJITOPUTM ITPaBHJIA.

Adaredopandeckune | AnreOpanyeckast ApoOb. JlonycTHUMbIE 3HaYECHUs IEPEMEHHBIX, | 3anuchIBaTh alreOpandeckue BeipakeHus. HaxomuThb 00acTb

BbIPAsKEHUSI. BXOJISIIIUX B anredpanyeckne BelpaskeHusl. OCHOBHOE CBOWCTBO | ONPEAETICHNS PALlMOHATIBHOTO BBIPAXKEHHUS.

Adaredpanyeckasi | anreOpanyeckoit 1poou. CokpaiieHue apooeil. BbInoHATL YHCIIOBBIE MOJCTAHOBKA W BBIYMCJAATH 3HAUCHHE

ApoOL Crnoxenue, BBEIYHTAHUE, YMHOKEHUE u JIeJIeHre | JpoOH, B TOM YHCIIE C IOMOIIBIO KAJIbKYJISTOpA.

(15 9) anreOpanyeckux apoOeii. IlpeoOpazoBanue BbIpakeHUi, | @oOpMyJIMPOBATH OCHOBHOE CBOMCTBO alreOpandecKoi 1poou u

coJiepKalux anreopanyeckue Jpoou. NPUMEHSATH €ro Ui IpeoOpa3oBaHus Jpooei.

BbInoyHATL JelicTBUSL ¢ aireOpandyeckuMH JpoOsIMH  TIpH
HEOOXO/JMMOCTH C Hampapisiomed nomoupto. [IpuMeHsaTh
npeoOpa3oBaHus BBIPAKEHUHN NJisi pelieHus 3aaad. Buipaxarh
nepeMeHHble u3 (opmyn (PpU3NYECKUX, TEOMETPUUYECKHX,
OTNHUCHIBAIONIUX OBITOBBIC CHUTYyallMHM) TPH HEOOXOIUMOCTH C
HaIIPaBJIAIOLIEH TOMOILBIO.

YpaBHeHus KBanpartnoe ypaBHenue. HenonHoe kBajpaTHoe ypaBHeHHe. | Pacmo3HaBaTh KBaJpaTHBIC YPABHCHHS.

U HepaBeHCTBA. ®opmyia KOpHER KBapaTHOTO ypaBHEeHUs. eopema Buema. |3anucebiBaTh (OpMYJy KOpHEH KBaJpaTHOIO YpaBHEHHS;

KBanparubie Pemenne ypaBHenmii, cBoasmuxcs K kBagpaTHsIM. [IpocTeiine | pemiaTh KBaJpaTHble YPaBHeHUsI — TIOJHbIE U HEMOJHbIE (C

YPaBHeHHA JIpOOHO-PallMOHAIBHBIE YPABHEHHUS. UCIIOJIb30BAaHUEM CIIPABOYHON MH(POPMALIUN).

(159) Pemenne TEKCTOBBIX 3aJad € TOMOIIbIO  KBajapaTHbIX |[IpoBoauTh mpocTeiilide  WccaeA0BAHMA  KBaJAPATHBIX
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YpaBHEHUU.

YpaBHEHUU.

Pemiath ypaBHeHMsl, CBOJSIINECS K KBaJIPAaTHBIM, C TTOMOIIbIO
npeoOpa3oBaHM U 3aMEHOM MMEPEMEHHON C OMOPOH Ha ATOPUTM
MpaBuIIa.

Ha0aopats ¥ aHAJIM3MPOBATBH CBSI3b MEXKIY KOPHSIMH H
Kod(duIIeHTaMH KBaJpaTHOTO YPaBHEHHS.

Ilpumenamoe  meopemy  Buema o peulenus 3a0ay
(c ucnonv3osanuem obpaszya).

Pemiath TekcTOBBIe 3agauyM anreOpanyeckuM CHOCOOOM:
MEPEeXOIUTh OT CJIOBECHOH (HOPMYIHMPOBKU YCIOBHUS 3aJaud K
aireOpanveckod MOJENIu MYTEM COCTaBJICHHS ypaBHEHHS (IIpu
HEOOXOIUMOCTH C  HaIpaBJSIONIEd TOMOINIbIO);  peliaTh
COCTaBJIEHHOE YPaBHEHUE; UHTEPIIPETUPOBATH PE3YJIbTaT.
3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHS aIreOpshI.

YpaBHeHnus JluneliHoe ypaBHEHHE C JABYMS I€pEMEHHBIMHU, €ro rpaduk,| Pacmo3HaBaTh IMHEHHbIC ypaBHEHHS C IBYMsI IEPEMEHHBIMHU.
U HePpaBeHCTBA. IPUMEpPHI PEILICHUs] YPAaBHEHUH B LIEJIbIX YHCIIaX. Crpoutb rpaQuky JMHEHHBIX YpaBHEHUH, B TOM 4HCIE
Cucrembl Pemenne cucreM ABYyX JUHEHHBIX ypaBHEHUH C JABYMA|HCHOJb3Ysl HH(poBbie pecypebl (IpU HEOOXOAUMOCTH C
YPaBHEHUi NEpEMCHHBIMH. [IpUMephbl PEIIeHUs CHCTEM HEIMHEHHBIX | ONOPON Ha aITrOPUTM Y4EOHBIX JAEHCTBHM).
(13 ) YPaBHEHHUH C IBYMS IEPEMEHHBIMH. PazimmuaTe napajuienbHble U IEPECEKArOIUECcs IPsIMbIE IO UX
I'paghuueckas  unmepnpemayus  ypasHenwus ¢  08yMs|ypPaBHEHHSAM.
nepemMenHbIMU U CUCeEM YPAGHEHULL C 08Y M NepeMeHHbIMU. Pemars cucrembl JABYX JIMHEHWHBIX YpPaBHEHUH C JIByMs
Pemrenne TeKCTOBBIX 3a71a4 ¢ IOMOIIBIO CUCTEM YPaBHEHHM. IIEPEMEHHBIMU TIOJICTAHOBKOW M CII0KEHHUEM.
Pemiate npocreimme CUCTEMBI, B KOTOPBIX OJHO U3 YPaBHEHUN
HE SBIISIETCS JMHEHHBIM IPU HEOOXOIUMOCTH C HalpaBJIsOLIeH
ITOMOILBIO.
Ilpueooums  cpagpuueckyro  unmepnpemayuio - peuleHus
VPasHeHust ¢ 08yMs NepeMeHHbIMU U CUCTEM YPAGHEHULL C O8YMs
nepemeHHbIMU.
PemaTthb TekcTOBBIE 3a1a4M ANTeOpPAIECKUM CITIOCOOOM.
YpaBHeHust YuciioBblE HEPABEHCTBA U UX CBOMCTBA. ®opMyJIMpOBaTH CBOIICTBA YHCIIOBBIX HEPABEHCTB,

1 HepaBeHCTBA.

HepaseHnctBo ¢ oHOM nepeMeHHON. JIMHETHBIE HEPABEHCTBA C

HIUTIOCTPUPOBATH UX HaA KOOpHHHaTHOﬁ HpﬂMOﬁ.
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HepaBencrBa OJIHOW TNEepeMeHHOM U ux peunieHue. CHUcTeMbl JTUHEHHBIX IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/€ PELICHUS 3a/1a4.
(12 v) HEPaBEHCTB C OJHOW IIEPEMEHHOM U UX pELICHUE. Pemiate JMHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM,
N3o0paxeHue pemeHus JMHEHHOro HEpaBEHCTBA U UX CUCTEM | M300pakaTh pellieHUE HEPABEHCTBA HA YMCIOBOU MPSIMOM.
Ha YUCJIOBOM MPSMOM. Pemathb cucTeMbl TUHEHHBIX HEPABEHCTB, H300paXkaTh PEIICHHUE

CHCTEMBbl HEPAaBEHCTB Ha YHUCIIOBOM MPSIMOI TPH HEOOXOAUMOCTH
C BU3YaJIbHOM OIIOPOM.

DyHKIHH. [Tonsatne ¢ynkuun. O6sacTh ONpEENIEHUS] U MHOXECTBO Hcnonb3oBath  QYHKIMOHAIBHYIO  TEPMHUHOJIOTHI0O U

OcHOBHBIE 3HaueHu# GyHknun. CriocoOsl 3aanus QyHKITUH. CHUMBOJIUKY.

NOHSATHUS I'padux ynkiuu. CpolictBa QyHKIMH, UX OTOOpakeHHE Ha | BLIYMCJIATH 3HAYeHHMs1 (YHKIIMH, 3a1aHHBIX (opmyrnamu (Ipu

(54) rpaduke. HEOOXOIMMOCTH  MCIIOJIb30BaTh  KalbKYJIATOP); COCTABJIATH
Ta0TUIbI 3HAYeHHIT QYHKITUY.
CTponTh 10 TOYKaM rpadpuku ¢yHKIHA.
OnucepiBaTh CcBOMCTBa (YHKLIMU HAa OCHOBE €€ rpauueckoro
IPEJICTaBICHUsT IpU  HEOOXOJUMOCTH C  HalpaBJAroILen
[IOMOLUIBIO.
Hcnonb3oBarh  QYHKIMOHAIbHYIO  TEPMHUHOJIOTHI0 W
CHMBOJIMKY.
HccaenoBath mpuMepbl IpaduKoOB, OTPAKAIOUIMX peasibHbIe
npoueccel U siBaeHus. IIpmBoaAMTH NpHMeEpPBI IPOLECCOB H
SBJICHUH C 3aJaHHBIMHM CBOWCTBAaMH.
Hcnonb3oBaTh KOMNBIOTEPHbIE POTPAMMBI ISl TOCTPOCHUS
rpadukoB QyHKIMI U U3yUYEeHUs] X CBOWCTB

DYyHKIUH. Urenne u mnocTtpoeHue rpapukoB ¢ynkuui. IIpumepsl | Haxoguth ¢ momoubio rpaduka GyHKInnd 3HAYCHUE OJTHON U3

Yucnosbie rpadukoB QpyHKUINN, OTpasKaOLIUX PEAIbHBIE MPOLIECCHI. paccMaTpUBaEMBbIX BEIMUYUH 110 3HAYEHHUIO APYTOM.

pynxuun DyHKIUH, OIIMCHIBAIOIINE MPSAMYIO 51 o0paTHY!O | B HECIOKHBIX CIy4asx BbIpazKaThb (OpMYJIoi 3aBHCHMOCTH

(9 v) IPONOPLHUOHATIBHBIE 3aBUCUMOCTH, UX rpaduku. ['unepbona. |Mex1y BeIUIHMHAMHU.

I'paduk pyskmmm y = X2,
dyrxmn y = X2,y = X3,y = /x, Y =’f)—é epaguueckoe

peuienue ypasHeHuti U cucmem ypasHeHull.

OnuceiBaTh XapakTep H3MEHEHMsI OIHOMU
3aBUCUMOCTH OT U3MEHEHUS IPYyrou
Pacno3snaBatrs Buapl u3ydaeMblx QyHkuui. Iloka3biBaTh
CXeMATHYEeCKH II0JIOKEHHE Ha KOOPJAMHATHOM IUIOCKOCTH
rpadukos QyHKIME Buma:y = X2, Y = X,

BCJINMYHUHBI B
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y= \/X, y = ]LX

Hcnonb3oBarh QyHKIUOHAIBHO-TPadUYECKHE
npeAcTABJEHHS JIJIsl PELICHUS U UCCIIeI0BaHUS YpaBHEHUH U
CHUCTEM YpaBHEHUI.

IIpumensTe uudpoBbie pecypchl A NOCTPOEHUs TpaduKOB

G yHKIHA.

IToBTOpEHHE
H 00001IeHNE
(6 )

[ToBTOpEHNME OCHOBHBIX TMOHSATHH M METOIOB KypcoB 7 u 8

KJIaCcCOB, 0000IIEHE 3HAHUHA.

IIpuMeHATH €HMOCOOBI CPAaBHEHUST YMCEN, BBIYUCICHU,
npeoOpa30BaHM BeIPAKEHUH, pEIICHUSI YPAaBHEHUA.
OcyumecTBIASTh CAMOKOHTPOJIb BBINOJHSAEMbIX JEUCTBUM U
CaMOIIPOBEPKY pe3ysbTaTa BBIYMCICHUHN, MPeoOpa3oBaHUM,
ITOCTPOEHHUH.

Pemiars 3agaum M3 peajibHOM  KU3HH, TNPUMEHATH
MaTeMaTUYeCcKUe 3HaHUs [UIs pelieHus 3aJad M3 JIPyrux
IIPEAMETOB.

Pemath TekcTOBBIE 32]a4U, CPAaBHUBATh, BHIOMPAThH CIOCOOBI
pELIEHHUS 3a1auu.

9 kuacc (He menee 102 1)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciao

OcHoBHOe cofepsKaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00Y4YAKIIHUXCS

4acoB)
Yucna u PanmonaneHble 4HCla, UppayuoHalvbHble 4UCld, KOHeunvle u|Pa3BUBaThL TpeACTABJEHMST O YHCIAX: OT MHOXECTBA
BbIYHUCJICHHS. beckoHeuHvle decsimuyHvle opobu. MHnooicecmeo | HaTypabHBIX YUCEI 10 MHOYKECTBA JICHCTBUTEIBHBIX YHCEI.
JlelicTBUTEIbHBIE | OelUCMBUMENbHBIX — uucel,  OeticmeumenvHule yucia Kaxk|(O3HAKOMHTBCS c BO3MOYXHOCTBIO MIPEJICTaBICHUS

yucJjaa

beckoneyHvle decsimuyHvle OpoduU. B3aumHno 0OHO3HAYHOe

JIEWCTBUTEIILHOTO YHCIIa KaK OCCKOHEYHOU JECSITHYHON podu,
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(9 ) coomeemcmaue mMexHcoy MHOHCECMBOM 0eUCMBUMENbHbIX Yucel | IPUMEHATh  JICCATUYHbIC NPHOIMKEHUS PpAIlMOHATBHBIX U
U MHOJICECMBOM MOYEK KOOPOUHAMHOU NPIMOLL. UPPALIMOHATIBHBIX YHCETT.
Cpaenenue  OelicmeumenvHulX — uucen,  apu@memudeckue |3anucvléams, cpasgrHueama u ynopaoouueamao
oeticmsus ¢ 0eucmeumenbHblMU YUCIAMU. oelicmeumeribHble YUcd.
[TpubinxEHHOE 3HaUEHUE BEJTMYMHBI, TOYHOCTh IPUOIMKEHUS. | BLINOJHATB, couyeTas YCTHbIC M IHUCHbMCHHBIC TMPHUEMBI,
Oxpyrnenune wuucen. Ilpukuaka © OIEHKAa pPe3yJabTaToB|apudmMeTnyecKkHe IeHCTBHA C pPANUOHAIBHBIMH YHCIAMU;
BBIUKMCIICHUM. HAXOJAUTh 3HAUCHHUS CTEICHEH C ICJIBIMHA IIOKa3aTeiIsIMHu U
KOPHEW; BBIYUCJIATH 3HAYCHHS YUCIOBBIX BBIPAKECHUMH.
[Honyyutrs mnpeacTraBjieHHe O 3HAYUMOCTH JEHCTBUTEIIbHBIX
YHCEJI B MPAKTHYECKON IeATEIbHOCTH YEJIOBEKa.
AHAJIM3UPOBATHL M [1€JaTh BBIBOABI (IOCJ€ COBMECTHOIO
aHaJIM3a) O TOYHOCTH MPUOIMKCHUS JIEHCTBUTEIBHOIO YHCIIA
MIPU PEILICHUH 3a/1a4.
OKpyrisiTh JEHCTBUTEIBHBIE YKCIA, BBINOJIHATH NMPUKHIAKY
pe3ynbTaTa  BBIUUCICHUW, OLEHKY 3HAYEHUW YHUCIOBBIX
BBIPAKCHU.
3HAKOMUTBHCS C UCTOpUEH Pa3BUTUSI MATEeMATHKH.
YpaBHenust JIuneitHoe ypaBHeHHe. Pemenne ypaBHEHUNA, CBOISIIMXCS K OcBauBaTh, 3aNOMMHATL W TNPUMEHATH TrpaduyecKue
U HEPaBEHCTBA. JTMHEHHBIM. METObl TIPH PEIICHUH ypaBHEHUH, HEPABEHCTB U MX CHUCTEM
YpaBHenust KBanpatHoe ypaBHeHHe. Pemienne ypaBHEHWH, CBOASIIUXCS |(MPU HEOOXOJUMOCTH C OMOPOM Ha aIrOPUTM  yUeOHBIX
C OIHOM K KBaJpaTHbIM. bUKBaipaTHbIE ypaBHEHUS. JIEHCTBHI).
nepeMeHHOol Ilpumepevr  pewenuss ypasnenuti mpemvei u demeépmou | Pacnmo3HaBath 1ebie U IpOOHBIE yPaBHEHUSI.
(14 v) cmeneHell paznodHceHueM Ha MHONCUMETU. Pemath JnHelinble U KBaJApaTHble YPaBHEHUsI, YPaBHECHMUS,
Pemenue aqpoOHO-paninoHaTbHBIX YPaBHEHHH. CBOJSIIMECS K HHM, TMPOCTEeHINE APOOHO-pAIlMOHATBLHBIC
Pemenne TekCTOBBIX 3a1a4 alreOpandeckKiuM METOIOM. YpaBHEHUS.
IIpennaraTs BO3MOXXHBIE CIIOCOOBI PEIICHUS TEKCTOBBIX 3ajad,
o0cyk1aTb HMX W pemIaThb TEKCTOBbIE 3aJayd pa3HbIMU
CIoco0aMu.
3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTHS MAaTEMATHKHU
YpaBHeHnust JluneliHOe ypaBHEHUE C JBYMS IIEPEMEHHBIMU U ero rpaduk. | OcBamBaTh U NPUMEHSITH TPUEMBI PEIIICHUS CUCTEMBI JBYX

1 HepaBeHCTBA.

Cucrema 1ByX JIMHEHHBIX ypaBHEHUH C ABYMsI IEPEMEHHBIMH U

JIMHENHBIX ypaBHCHI/Iﬁ C IBYMs NICPEMCHHBIMU U CUCTCMBI JIBYX
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Cucrembl eé€ peuieHue. Pemenne cucteM AByX ypaBHEHMi, OJTHO U3 YPaBHEHUH, B KOTOPBIX OJIHO YPABHEHHE HE SIBJISICTCS TMHEHHBIM
YPaBHEeHU KOTOPBIX JINHEMHOE, a IPyro€ — BTOPOU CTEICHH. (o BU3yaJIbHOM omope).
(14 ) ['padmyeckas HHTEpIpETALIUS CUCTEMBbl YPABHEHUH C IBYMS Hcnonb3oBaTh (QyHKIHOHATBHO-TPAUUIECKUE TMPEACTABICHUS
IIEPEMEHHBIMU. JUISl pellieHUs] U MCCJIeIOBAHUS YPABHEHUIN U CUCTEM.
Pemiennie TeKCTOBBIX 3a7a4 allreOpandecKiuM CIIOCOOOM. AHaJIM3MPOBATh TEKCTHI 33124, peliaTh UX alreOpandyeckum
CrocoOOM: MepPexXoaUuTh OT CIOBECHON (OPMYITUPOBKH YCIOBUS
3aJjauM K aredpandyeckor Mojeau MyTEM COCTABIECHUS! CUCTEMbI
YpPAaBHEHUN; pelaTbh COCTABICHHYIO CHCTEMY YpPaBHECHU;
HHTEPIPETHPOBATH PE3YJIbTAT.
3HAKOMMTBCS ¢ HCTOPUEH PA3BUTHS MATEMATHKU
YpaBHeHnust YuciioBble HEPABEHCTBA U UX CBOKCTBA. Yurarp, 3anuchiBaTb, I[OHUMATb, HWHTEPNPETUPOBATH
U HepaBeHCTBA. JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX PEIICHHUE. |HEPABEHCTBA; UCIIOJIb30BaTh CUMBOIIMKY U TEPMUHOJIOTHUIO.
HepaBencrBa Cucrtembl JTMHEHHBIX HEPABEHCTB C OJHOM NEPEMEHHON U UX | BBIMOJIHATH 1npeoOpa3oBaHusl HEPABEHCTB, MCMOJb30BATh I
(16 u) pelenue. peoOpa3oBaHus CBOWCTBA YNCIOBBIX HEPABEHCTB.
KBazpaTHbIe HEPABEHCTBA U UX PELICHUE. Pacno3HaBaTth JIMHEWHBIC U KBAIpaTHbIE HEPABEHCTBA.
I'paduyeckass uHTEprpeTanys HEpPaBEHCTB U cucreM |PemaTh  JuHEHHBIE HEpPaBEHCTBA, CHCTEMBI  JIMHEHHBIX
HEPABEHCTB C JIByMs IIEPEMEHHBIMMU. HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIIMUX KBAJpaTHOE
HEPABEHCTBO, U PEIIATh UX; 00CYKAATH IMOJYUCHHBIE PEIICHUS.
H300paxkaTh penieHue HEPABEHCTBA U CUCTEMBI HEPABEHCTB HA
YUCJIOBOM TNPSIMOW, 3alMCbIBATH PEIICHUE C IMOMOUIBIO
CHMBOJIOB.
Pemath KBagpaTHBIE HEPABEHCTBA, MUCIOJIb3YS TpaPUUYECKUe
MPECTaBICHUS.
OcBauBaThb M TNPUMEHSTb HEPABEHCTBA MPH PEIICHUH
Pa3IMYHBIX 3a/1a4, B TOM YUCJE MPAKTUKO-OPUEHTUPOBAHHBIX.
DyHKIUN KBanparnunas ¢ynkuus, e€ rpadux u coiictBa. [lapabona, | Pacmo3dHaBaTh BBl M3ydaeMbIX (DYHKIUH; HILIIOCTPHPOBATH
(16 v) KOOPJIMHATHI BEPIIMHBI IapadoIIbl, 0Cb CHMMETPHH N1apadoibl. |CXeMaTHYeCKH, OOBSICHATh PACIOJIOXKCHUE HAa KOOPIUHATHOM

CreneHHble QYHKIUH C HATYPATbHBIMH TIOKA3aTeNsIMU 2 1 3, HX
rpaduku 1 CBOMCTBA.
Ipaduku pysxumit: y =kx,y = kx + b,,y = ax?,y = ax®,y

=Vxy =k

wIockocTu rpadukoB pyHkiwmid Buga: y = kx,y = kx + b,,y =

ax?, y = ax,

Y = VX, Y = — B 3aBUCUMOCTH OT 3HA4Y€HUH KO>()PUIHUEHTOB;
X

OIIMCEHIBATH X CBOMCTBA.
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Pacno3naBaTth kBajipaTHUHYyIO (QYHKIUIO IO (hopMyIie.
IIpuBoAuTsL mNpUMepPbl KBAJPATHYHBIX 3aBUCUMOCTEH U3
peasibHOM KU3HU, (PUBUKH, TEOMETPUH.

BeisiBasiTh 1 00001maTh 0COOCHHOCTH TpaduKa KBaJIpaTUIHOU
dyHkumn y = ax? + bx + ¢ (pu He0OXOAMMOCTH C HAIPABIIAIOIICH
MTOMOIIIBIO).

Ctpouts 1 H300paxkaTh cXeMaTHYeCKH rpadHKH KBaAPATUIHBIX
(ynkmuii, 3ananHBIX popMynamu Bugay = ax’,y = ax? + q, Y
=a(x +p)% y=ax? + bx + ¢ (mpu HEOOXOAMMOCTH CBH3YaIbHOM
OTIOpOiA).

AHAJTU3MPOBATH M NPUMEHSATH CBOMCTBA N3YUYECHHBIX (QYHKIIMNA
JUIST UX TOCTPOCHHS, B TOM YHCIE C TMOMOIIbIO IU(POBHIX

pPeCypCOB.

YucioBble
MOCJIE0BATEIBHOC
TH

(15 9)

ITonsATHE YMCIIOBOM NOCIIEOBATEIBHOCTH.

3amaHue MOCJIeN0BATeIbHOCTH PEKYPPEeHTHOU (opMyIloil u
dbopmyI0ii N-TO YJIeHa.

Apudmernueckas U reoMmerpuueckas nporpeccuu. ®opmysl nN-
ro wieHa apu(pMeTHUYecKOl M TeOMETPUYECKOW MpOorpeccui,
CYMMBI IIEPBBIX N YJIECHOB.

H3o0bpadicenue unenos apugmemuueckol u 2eoMempuyecKot
npozpecculi moyKamu Ha KOOPOUHAMHOU NIOCKOCTU.
Jlunetinwiii u IKCNOHEHYUAILHBLU POCT.

Cnooicnvle npoyenmeul.

OcBauBaTh M NPUMEHSATH MHJIEKCHbIE 0003HAYEHHUS, CTPOUTH
peueBble BbICKA3bIBAHUSI C UCIOJIH30BAHUEM TEPMUHOJIOTHH,
CBSI3aHHOM C MOHSTHEM MOCIEA0BATEIbHOCTH.

AHaam3upoBaTh GpopMyIiy N-ro ujeHa Mocaea0BaTeIbHOCTH UITH

PEKYPPEHTHYIO bopmyny " BBIYHCJIATH YJIEHBI
MOCNe0BAaTENbHOCTEN,  3aJaHHBIX  ATUMH  (hopMmyrnamH.
YcranasiauBatb 3aKOHOMEPHOCTh B IIOCTPOECHUHU

IIOCJIEIOBATEIIbHOCTH, €CJIM BBIIMCAHbl MEPBBIE HECKOJIBKO €€
YJICHOB.

Pacno3zHaBatp  apupMETHUECKYI0 U TE€OMETPUYECKYIO
MIPOTPECCUU NPH pa3HBIX crloco0ax 3alaHusl.

Pemars 3amaun ¢ wucnonb3oBaHueM (opMyn N-ro uieHa
apu(pMETUYECKOH U TE€OMETPHUUECKOW MPOrPEecCHid, CYyMMBI
NEPBBIX N YJIEHOB C ONOPON HA CIIPABOYHYIO HH(OPMALIHIO.
H3o00pasicams  unenvl nocie008amMeNbHOCMU  MOYKAMU — HA
KOOPOUHAMHOUL NJIOCKOCTU.

PaccmarpuBarhs NpuMepbl NPOLECCOB U ABJIECHUN U3 pealbHOU
XKHU3HH, WUIIOCTPUPYIOLIME HU3MEHEHHEe B apu(pMeTHUECKOn
IPOrPeccuu, B FreOMETPUUIECKON IPOTrPECCUN; U300padicams
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coomeemcmayrowue 3a8UCUMOCMU 2pAduyecKi.

Pemats mnpocreiilume 3agauM, CBS3aHHBIE C YHCIOBBIMH
MOCJICIOBATENBHOCTSIMA, B TOM YHCIIE 3aJaddl M3 pPEalbHON
KM3HM € WCIONB30BaHHMEM  LUQPOBBIX  TEXHOJOTUH
(37EKTPOHHBIX Ta0NUI, TPaUIECKOTO KAIBKYIIATOPA U T.I1.).
Pewams 3a0auu na ciodcHvle npoyenmol, 8 Mom Yucie 3a0aqu
U3 peanvbHoU NPAKMUKY (C UCNONIb30BAHUEM KATbKYIAAMOPA).
3HAKOMHUTBCS ¢ HCTOPHUeEll Pa3BUTHS MAaTEMaTHKH.

IToBTOpEHUE,
00001IEHME,

CucTeMaTu3anus

3Hann1711

(18 u)

Yucna w BbIYMCIeHHs (3aIHCh, CPaBHEHHE, NCHCTBHS C
JCWCTBUTEIILHBIME YHCIaMH, YHCIIOBas MpsMas; IMPOLCHTHI,
OTHOIIEHHSI, TIPOTIOPIINH;, OKPYIJICHHE, TPUOIMKECHUE, OIICHKA;
pelIeHre TeKCTOBBIX 3a7a4 apu(PMETHIECKUM CIIOCOOOM).

AJiredpanyeckue BbIpaKeHHsI (mpeoOpaszoBanHme
anreOpandeckux BbIPAKEHUH, TOMYCTUMbIC 3HAYCHUS).
@®ynkuuu (IMOCTPOCHHE, CBOWCTBA H3YyUEHHBIX (DYHKIIHIA,
rpaduyueckoe perieHne ypaBHeHU U UX CUCTEM).

OnepupoBarh MNOHATHAMH. MHOXECTBO, IOAMHOKECTBO,
orepanuy HaJl MHOXKECTBAMH; MCIOJIB30BaTh rpaduyeckoe
MIPEACTABICHUE MHOYKECTB JIJIs1 ONMCAHUS PEaJIbHBIX IIPOLIECCOB U
SIBIICHUH, TIPU PEIICHUH 3a]1a4 U3 IPYTUX YIeOHBIX MPEIMETOB.
AKTYyaJIM3MpPOBAaTh TEPMHHOJIOTHIO M OCHOBHBbIE /IeHiCTBHS,
CBSI3aHHbIE C YMCJIAMH. HATypaJIbHOE YHCIIO, IPOCTOE U
COCTaBHOE 4YHCla, JEIMMOCTb HATypaldbHBIX YMCEN, MPU3HAKU
JEIUMOCTH, 1IeJI0€ YMCIIO0, MOJYJIb YUCIIa, OOBIKHOBEHHAs U
JecsTUYHas ApoOU, CTAaHIAPTHBIN BUA YKcla, apupMETHIECKHA
KBaJPaTHBIN KOPEHb.
BoinotHATS JeiicTBUS, CPABHUBATH M YIIOPSAA0YUBATH UKCIIA,
MPEACTABIATh YWCIA HAa KOOPAMHATHOM MpPSMOM, OKPYIJIATH
YHCJIa; BBIMOJHATh NPUKHAKY M OIEHKY pe3yibTaTra
BBIYMCIICHUM.
Pemiath TekcToBBIE 321a4M apU(YMETHIECKUM CIOCOOOM.
Pemath npakTuyeckue 3a1auu, CoJeprKaline NporeHThl, 105,
YacTH, BbIpaXarolIUe 3aBUCUMOCTU: CKOPOCTh — BpEMsSI —
paccTosHUe, IIeHa — KOJIMYECTBO — CTOMMOCTb, OOBEM
paboTel — BpeMsi — MPOU3BOAUTEIHLHOCTH TPYAA.
Pa3oupartpb peanbHble )KU3HEHHBIE CUTYallMU, (P)OPMYITHPOBATH
WX Ha S3bIKE MATEMAaTHK{, HAXOAMTh pEIICHHUE, MPUMEHSSI
MaTeMaTUYeCKHUi annapar, HHTEPNPeTHPOBATH PE3YJIbTAT
OnepupoBaTh NMOHSITUSIMH. CTENIEHb C IETBIM ITOKa3aTelieM,
apu(METHYECKU KBaJAPAaTHBIH KOPEHb, MHOTOYJIEH,
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anredpanydeckast 1poOb, TOKIAECCTBO.

BbINOJIHATL OCHOBHBIE JEHCTBHUSI: BBINOJIHATH PacuéThbl IO
dopmynamM, npeoOpa3oBbIBaTh LENble, JPOOHO-pallMOHAIbHBIE
BBIDQKEHUS M BBIPAKCHHS C KOPHSAMH, PpPEAIM30BBIBATH
pas3ioKeHUEe MHOIOYJICHa Ha MHOXKHUTEIH, B TOM YHUCIE C
UCTOJIb30BaHUEM (OpPMYN pPAa3HOCTH KBAJIpaToOB M KBajpara
CYMMBI U pa3HOCTH (C ONOPOH Ha CIPABOYHYIO MH(POPMALHUIO);
HAXOJUTh JIOMYCTUMBIE 3HAYECHUS NEPEMEHHBIX IJs JPOOHO-
palMOHATIBHBIX BBIPAXKEHUH, KOPHEH.

MopaeaupoBaTh ¢ NMOMOIIBIO (OPMYIT pealbHbIE MPOLUECCH H
SIBJICHUS.

OnepupoBaTh NOHATHAMHU: QYHKIHS, TpaPuK QyHKINH, HYIHA
(GyHKLIMH, T[POMEXYTKHM 3HAKOINOCTOSIHCTBA, IPOMEXKYTKH
BO3pacTaHMs, yObIBaHUS, HauOObllIee U HAUMEHbIIEE 3HAUCHHS
GyHKIHIH.

AHATU3NPOBATh, CPABHUBATH, 00CYKIATh CBOICTBA (DYHKIIMIA,
CTPOUTH UX TpapUKH.

OnepupoBarth MNOHATHSIMHU. TMpsiMas IPONOPIHOHAIBHOCTB,
oOpaTHass  TPOMOPIUOHAIBHOCTh,  JIMHEHHAas  (yHKIHA,
KBajipaTHuHas QyHKIUs, mapadonia, runepooa.

Hcnoab3oBath rpaguKH U1 ONIPEAEIECHUS CBOMCTB, IIPOLIECCOB
U 3aBUCUMOCTEH, Uil peleHus 3ajad M3 JPYruX Yy4eOHbIX
NPEMETOB M PEAbHOW KHU3HH, MOAEJIUPOBATH C TIOMOIIBIO
rpauKOB peabHbIE MPOIIECCH U SBJICHHUS.

Boipa:kath ¢opMyJIaMH 3aBHCUMOCTH MEX/Ty BEJTHUYUHAMH.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOT' O KYPCA «'EOMETPHUS» (11O 'OJAM OBYUYEHUA)

7 kiaacc (He MeHee 68 u)

Ha3zpanue
pasnesia (TeMbl)

OcHoBHOE cogep:xaHue

OcHOBHbIE BUbI 1€ATEILHOCTH 00y4aI0IIUXCH
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Kypca (4ucjio

4ac0B)
IIpocTeiimme [Ipocreiimue reomeTpuyecKkue 0ObEKThI: TOUKH, IPSIMBbIE, JIy4d | POPMYJIHPOBATH OCHOBHBIC TTOHITHS U ONPEICICHUS.
reoMeTpuyecKue U yTJIbl, MHOTOYTOJIbHUK, JJOMaHasl. Pacno3dHaBaTh  M3y4YeHHBIE  TE€OMETpUYECKUE  (QUTYpHI,
¢urypsi CMeXHBIC M BEPTUKAIBHBIC YTJIBI. onpeneJsiTh HMX B3aWUMHOE pPACIOJIOKCHUE, BBIMOJHITH
H UX CBOMCTBA. PaboTa c mpocTelmmmMu 4epTexamu. YepTEX MO YCIOBHIO 3aJ1a4u (C MCIOJIb30BAHUEM CMBICIOBOM
HN3mepenue W3mepeHune JIMHEWHBIX W YIJIOBBIX BEIWYHH, BBIYHCICHHE |OMOPHI: HABOJSIIME BOIMPOCH W/WIM alTOPUTMA Y4EOHBIX
reoMeTpUYecKMX |OTPE3KOB U YIJIOB. JIEHCTBHI).
BeJIMYNH [lepumerp w  mnomaap  ¢uryp, cocraBieHHbIX  u3|[IpoBoAMTH MpocTEHIIIE TOCTPOSHUS C TIOMOIIBIO ITUPKYIS U
(14 4) IIPSIMOYTOJIBHUKOB. JIMHEUKH.
H3mepsATH IMHEHHBIC U YTIIOBbIE BETHUNHBI TEOMETPUUYECKUX U
MPaKTUYECKUX OOBEKTOB.
OnpeneasaTs «Ha TJa3» pa3Mepbl pPEATbHBIX OOBEKTOB,
NMPOBOAUTH TPYOYIO OIIEHKY X Pa3MEPOB.
Pemiath 3amauu Ha BBIUMCICHUE JJIMH OTPE3KOB M BEIUYHH
YTJIOB.
PemaTth 3a/1a4u Ha B3aMMHOE PACIOI0KEHUE TEOMETPUIECKUX
duryp.
IIpoBoanTh KIaCCUPUKALMIO YTIOB, BBIYUCIAATD JIMHEHHBIC U
YIJIOBBbIE BEITUYHMHBI, MPOBOJAUTH HECJI0KHbIe HEOOXOIUMBIE
JIOKa3aTeJIbHBIC PACCYKICHUSI.
3HAKOMUTBHCS C UCTOPUEH Pa3BUTHSA F€OMETPUM.
TpeyroabHukn [TonsiTme O  paBHBIX TpEYroJbHMKaXx M  IepBUYHBIE | Pacmo3HaBaTh maphl paBHBIX TPEYrOJBHUKOB HAa TOTOBBIX
(22 v) MIPE/ICTABJIICHUS] O PaBHBIX (KOHTPYIHTHBIX) (urypax. Tpu |ueprexax (C ykazaHWEM NPH3HAKOB) MPH HEOOXOIUMOCTH C

IIPU3HAKa PaBEHCTBA TPEYTOJILHUKOB.
[lpu3Haku  paBeHCTBa  MPSAMOYTOJBHBIX  TPEYTrOJbHHUKOB.
CBolicTBO MeIMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOGeipeHHBIE U PABHOCTOPOHHUE TPeYTroIbHUKU. [Ipu3Haku
U CBOICTBA paBHOOEAPEHHOIO TPEYTrOJIbHUKA.

[TpoTuB GoNbBIIEH CTOPOHBI TPEYroJbHHUKA JIEKHUT OOJBIINI
YT OJL

BU3YyaJIbHOU OIIOPOH.

BeiBoouTh  cneactBus  (PaBEHCTB  COOTBETCTBYIOLIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB.

®opMyJIMpOBaTH OIIpEeEIEHUS: OCTPOYTOJIBHOTO,
TYNOYTOJILHOTO, IPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MEAMaHbl TPEYroJIbHWKA; CEPEAMHHOIO MEpHEHANKYIspa
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[Ipocreiiiue HepaBeHCTBA B TeoMmeTpuu. Hepasencmeo
mpeyeonvhuka. Hepasencmeo nomanotl.
[TpIMOYTOJIBHBIH TPEYTrOJBHHUK C yriioM B 30°.

HepBBIG IMOHATHA O JOKA3aTCIILCTBAX B TCOMCTPHUU.

OTpe3Ka; INepuMeTpa TpPEyrojbHUKA INPH HEOOXOJUMOCTH C
OIIOPOI HA AIITOPUTM ITPABHIIA.

@®opmyanpoBaTh CBOWCTBA M NPU3HAKU PABHOOEIPEHHOIO
TPEYTroJIbHUKA.

CrponThb yepTeku, pemiaThb 3a4a4M C IIOMOLIbI0 HAXOKICHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumensTs IIPU3HAKH paBeHCTBa IPSMOYTOJIbHBIX
TPEYroJbHUKOB B 3a/layax (C MCIOJIBb30BAaHUEM CMBICIOBOM
OTIOpPBI: HABOSIIME BOMPOCH W/WIM QITOPHUTMAa Y4eOHBIX
JIEHCTBHI).

Hcnonb3oBath 1UPPOBBIE pPECYpPCHI
CBOMCTB M3y4aeMbIX QUTYp.
3HAKOMMTBCS € MCTOPUEH Pa3BUTHS FEOMETPUH.

aJId  HCCICI0BaHUA

IHapajuiesnbHbIe
npsiMble, CyMMa
yIJI0B

[TapannensHble npsiMble, uX cBoiicTBa. Hakpect nexamue,
COOTBETCTBEHHbBIC U OJIHOCTOPOHHUE YIJIbl (00pa3oBaHHbBIC MTPH
NepeceYeHNH NMapalIesIbHbIX MPSIMBIX CEKYIIEH).

®opmyIMpoBaTh MOHATHE  MapalICIbHBIX
HAXOAUTh [IPAKTUYECKHUE IPUMEPBHI.
H3yuars cBoiicTBa yrioB, 0Opa30BaHHBIX IpPU MEpPECEUECHUU

IIPSIMBIX,

TPeyroJibHUKa [lpu3Hak mapajIenbHOCTH  HPSIMBIX — 4Y€pe3  PaBEHCTBO |[1apaUIENbHBIX IPSAMBIX CEKYIEN
(14 4) PACCTOSHUM OT TOYEK OJHOM NMPSMOM 10 BTOPOU IPAMOM. IIposoauTh aAoKa3zarenbcTBa. POpPMYJIHPOBATH TeOpeMy
CyMmMa yriioB TpEyroiabHUKA U MHOTOYTOJIbHUKA. NapajyIeIbHOCTH  JIByX MPSAMBIX € TIOMOILIBIO  YIJIOB,
BHeninue yriel TpeyrojibHuKa 00pa30BaHHBIX IPU NEPECEYEHUM OTUX MPSIMBIX TpETheil
IPSAMOM.
BeryucasTh CyMMy yIJIOB TPEYrOJdbHUKA U MHOTOYTOJIbHHKA.
Haxonute uucioBsle M OyKBEHHbIE 3HAYEHHA YIJIOB B
reOMETPUUECKUX 3ajjadax C UCIOJIb30BAaHUEM TEOPEM O CyMMeE
YIJIOB TPEYrOJAbHUKA U MHOTOYTOJIbHHKA.
3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTHS TEOMETPUH.
OKpysKHOCTH OKpy>KHOCTb, XOpZBI U TUAaMETPBI, UX cBoMcTBa. KacaTenbHas k| @opMyJIMpPOBaTh — ONpeAeseHusl:  OKPYXHOCTH,  XOpJBI,
H KpYT. OKpyXHOCTH. OKpY>XHOCTb, BIMCaHHass B yrou. [lowamue o|nuamMerpa M KacaTeIbHOW K OKpyxHoctu. M3ydare wux
T'eomerpuueckne |I'MT, npumenenue 6 3aoauax. buccexmpuca u cepeOunHblll|CBOHCTBA, IPU3HAKH, CTPOMTDH YEPTEKH.
NOCTPOEHHSA nepneHouxyIap Kaxk 2eomempudeckue Mecma mouex. HccaenoBars, B TOM 4HCIIE HCNOAb3YS HU(POBbIE pecypcehl:
(14 u) OKpy»KHOCTB, OIMCaHHAs OKOJO TPEYroJIbHUKA. BrucaHHas B | OKPY)KHOCTb, BIIMCAHHYIO B yroJl; LEHTP OKDPY:KHOCTH,
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TPEYTOJIBHUK OKPY>KHOCTb.
Ilpocmetiwue 3a0auu na nocmpoeHue.

BIIMCAHHOM B YTOJI; pAaBEHCTBO OTPE3KOB KaCATEIbHBIX
Hcnonvzoeamv memoo I'MT Ona doxazamenvcmea meopem 0
nepeceyeHuy OUCCEKMpUC yeio8 mpeyeoibHUKa U cepeourHHbIX
NepneHOUKYIAPO8 K CMOPOHAM MPEY2OIbHUKA C NOMOUBIO
I'MT.

OBJilaieBaTh NOHATHAMM  BIIMCAHHOM W OIMCAHHOH
OKPYXKHOCTEH  TpEYroJbHHKA, HAXOAUTH IEHTPbl JTUX
OKPYXHOCTEH ¢ OIIOPO Ha AJITOPUTM IpaBuIa.

Pemiath OCHOBHBIC 3aJayM HA MOCTPOEHME: yIia, PAaBHOTO
JIAHHOMY; CEpEIMHHOIO TEPIECHANKYJApa JAHHOTO OTPE3Ka;
MPSMOM, MPOXOISIIIICH yepes JaHHYI0O ~ TOYKY U
NEPIEeHIUKYIAPHON TaHHOW MPSIMON; OMCCEKTPUCHI AAHHOTO
yria; TPEYyroJbHUKOB 10 pPa3IUYHBIM d3JEMEHTaM Ipu
HEOOXOMMOCTH C HAIlPaBJISAIONIEH TTOMOIIBIO.

3HAKOMUTBCS ¢ UCTOPUEH Pa3BUTHS TCOMETPUH.

IHoBTOpEHME,
00001IeHNE
3HAHMI

(49)

[ToBTOpeHue u 0000IIEHNE OCHOBHBIX TMOHSATHUH W METOJOB
Kypca 7 KJacca.

Pematn 3aJavuM Ha IOBTOPCHUEC, HIIIIOCTPHUPYIONIUE CBA3U
MCKAY pa3IMYHBIMHA YaCTsAMHA KypcCa.

8 kiacc (He meHee 68 4)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHOe coaep:kaHue

OcHOBHbIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCH

YeTbIpEéXyroJIbHUK
U

[TapannenorpamMm, ero mpu3Haku U CBOMCTBA. YacTHbIEC Cilydau
X

napajuiejorpaMmMoB  (MPSMOYTOJIBHUK, POMO, KBajapar),

MN300paxkaTh U HAXOAUTH HA YEPTEXKAX YETHIPEXYTOIbHUKH
Pa3HBIX BUIOB U UX JJIEMEHTBI.
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(12 )

npu3HaKku u cBoiicTBa. Tpanenus. PaBHoOOKast 1 IpsMOyTOJIbHAS
Tpanenuu.
Yosoenue meouanvl. [Jlenmpanvnas cummempus

®opmMyJIMpOBaTH onpe/eJIeHus: napajuiesiorpamma,
NpSMOYTOJIbHUKA, poMmOa, KBajpaTa, Tpaneluu, paBHOOOKOM
Tpaneuuu, NpsSMOYyrojJbHON TpareLnH.

Hcnonb3oBaTh NpM  pelieHUH NPOCTeHmMX  3aaav
MIPU3HAKU U CBOWCTBA: Mapajuienorpamma, npsMoyrojibHUKa,
poMba, KBagpaTa, TpameluH, pPaBHOOOKOW TpameruH,
IIPSIMOYTOJIBHOW TpaleLuu.

IIpumeHsiTe MeTOA yIBOEHUS MeEIUaHbl TPEYrOJbHUKA C
OIOPOI Ha AJITOPUTM ITPABHIIA.
Ucnonb3oBath 1H(ppOBBIE peCypch
CBOICTB M3y4aeMbIX QUTYP.
3HAKOMUTHCS C UICTOPUEH Pa3BUTHSA reOMeTPHUH.

JJI1 UCCIICAOBaHMUA

Teopema ®Dajeca
U TeopemMa o
NPONOPUNOHAIBH
bIX OTpPe3Kax,
nofo0HbIC
TPeyroJbHUKH
(15 9)

Teopema ®aneca u meopema o nponoOPYUOHAILHLIX OMPEIKAX.
Cpenusis nuHus TpeyrojibHUKA. Tpamnenus, e€ cpeaHsis TUHUSL.
Ilponopyuonanvuvie  ompesku, NOCMpoeHUue  4emeeépmozo
NPONOPYUOHATLHO20 OMpe3Kd.

Ceoticmea yenmpa macc 8 mpey2ovbHuKe.
IlooobHble  mpeyzonvHuKU. Tpu  npusznaka
mpey201bHukos. IIpakTnueckoe npuMeHEeHue.

nooodbus

IIpoBoaANTE MOCTPOEHHUS C TOMOUIBIO LIMPKYJI M JTUHEUKH C
ucnonp3oBaHue  Teopembl  dameca U TeopeMbl O
IIPONOPLUOHAIBHBIX ~ OTPE3KaX, CTPOMTb  YETBEPTHIN
MPOMOPLUOHAIBHBI  OTPE30K C OMNOpPOH Ha 3pUTENbHYIO
HarJIsJHOCTb.

Haxoauth no100HbIE TPEYTOJBHUKH HAa TOTOBBIX YEPTEXKAX C
YKa3aHHEM COOTBETCTBYIOLIMX MPU3HAKOB IMOJ00OMS TIpU
HEO0XO0/IMMOCTH C BU3YaJIbHOM OTOPOiA.

Pemarb 3agaum Ha noJ00HBIE TPEYTrOJbHUKH C MOMOIIbIO
CaMOCTOSITEJIBHOTO TIOCTPOEHHUSI YEPTEXKEH M HaXO0XKICHUS
NOJOOHBIX ~ TPEYrOJBHUKOB  TNPH  HEOOXOAMMOCTH  C
HaIIPaBJIAIOLIEH TOMOILBIO.

IIpoBoanTh 10KA3aTEJBCTBA C UCIIOJIB30BAaHUEM IIPU3HAKOB
MoA00MsT HECIOXKHBIX T€OMETPUUYECKHX 3aJlad C OTMOpOl Ha
aJITOPUTM Y4EeOHBIX JeHCTBHI.

IlpumeHsiTH  TOJIy4€HHBIE  3HAHMS  [PU  PELICHUHU
reOMETPHUECKUX U MPAKTUUYECKUX 3a/1a4 ITPH HE0OXO0AUMOCTH
C HaIpaBJISIIOMIEN TOMOIIBIO.

3HAKOMMTBCS € MCTOPUEH Pa3BUTHS FEOMETPUH.
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IInomans.
Haxo:xxnenue
IJIoAaaen
TPeyroJibHUKOB

U MHOT'OYT0JIbHBIX
¢uryp. ILnomanu
nmoA00HbIX Gpuryp
(14 v)

[TonsiTue 06 00MIEH TEOPUH TIITOIIATIH.

@opmynbel A TUIOMIATU TPEYrOJbHUKA, IMapajuiesorpaMmma.
Omuowenue niowadel mpeyeoibHUKO8 C 0OWUM OCHOBAHUEM
unu odowetl 8bLCOMOIl.

Buviuucnenue nnowadeti croocuvix gueyp uepes pazbuenue Ha
yacmu u 0ocmpoetue.

[Tnomanu ¢puryp Ha KjIeT4aTon Oymare.

[Tnomaau nogo6HbIX Guryp. Beraucnenue miomaaei. 3anaun ¢
NPaKTUYECKUM COJIEpXKaHueM. Peuwenue 3a0au ¢ nomouwbio
Memooa 8CnoMO2ameibHoU NioUaou.

OB.]'Ia)IeBaTB NEPBUYHBIMU TPEACTABJICHUSAMU 00 061_1_16171

Teopuu IIomwaa (Mepel), ¢GOpMYJIHPOBATH CBOWCTBA
IUIOLIA/IU, BBISICHSTD UX HATJISIAHBIN CMBICIL.

[Tpumensats  ¢opMmynbl  IUIOWIAAM  HApajlIesIorpaMMa,
TPEYrojbHUKa, Tpamelud C OINOpPOH Ha CIPABOYHYIO
nHpopManuo.

IIpumensTs (bopmyIbI iouiaau BBIITYKJIOTO

YEeTHIPEXYTOJIbHUKA Yepe3 JAUaroHajd U yroj MEeXIy HUMHU C
OMOPOY Ha CIPABOYHYIO HH(OPMAILIUIO.

Haxoauth miomanu ¢uryp, n3o0paxEHHbBIX Ha KIETYATOM
OyMmare, HCNOJIb30BaTh Pa30MEHNE HA YACTH U JIOCTPOCHHUE.
Pa3oupatb npumepsbl UCTIOJIB30BAHUS BCIIOMOTATEIbHOM
TJTOIIAAM JJIs PEIICHUS] TEOMETPUYECKUX 3a]1ay.

Haxonuts miomanu momoOHBIX (GUTyp C Omopod Ha
CIIPaBOYHYIO0 HH(POPMAIIHIO.

BoiuncasTh 1I0Maa1u pa3inyHbIX MHOTOYTOJIBHBIX QUTYP.
Pemate 3a1a4u Ha IUIOIIA/Ib C MPAKTUYECKUM COACPIKAHUEM
IIOCJIC COBMECTHOI'O aHaIn3a.

Teopema
IIudgaropa u
HaYyajIa
TPUTOHOMETPUH
(10 v)

Teopema Iludaropa, e€ m0Ka3aTeNHCTBO H MPUMEHECHHE.
O6parnas Teopema [udaropa.

OmnpeneneHve TPUTOHOMETPUYECKUX (DYHKIMI ocTporo yria,
TPUTOHOMETPHYECKHE  COOTHOWICHHWS B  MPSIMOYTOJIHHOM
TpeyrojabHuKe. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
CooTHOIEHNST ~ MEXAY CTOPOHAMH B  TIPSIMOYTOJBHBIX
TpeyrojipHUKax ¢ yriamu B 45° u 45°; 30° u 60°.

®opmynupoBath Teopemy Iludaropa, menoab3zoBarh €€ B
MIPAKTUYECKUX BBIYUCIICHUAX.

Brnanets mOHATUSAMH TPUTOHOMETPUYECKUX (PYHKIUI OCTPOro
yIi1a, IPOBEePATH UX KOPPEKTHOCTD.

BbIBOANTH  TPUTOHOMETPHUYECKHWE  COOTHOUICHHS B
IPSMOYTOJIBHOM TPEYroJbHUKE C ONOpPOM Ha CIPaBOYHYIO
UH(pOPMALIHIO.

HccaenoBarh  COOTHOIICHWST  MEXKAY  CTOPOHAMH B

MIPSIMOYTOJIBHBIX TPEYrOJIBHUKAX ¢ yriaamu B 45° u 45°; 30° n
60° ¢ HanpaBJISIONIEH MOMOIIBIO.

Hcnoab3oBath  GOpMyNbl  NpPUBEACHUS U
TPUTOHOMETPHYECKOE TOXKAECTBO JJIS1 HAX0KJICHUS
COOTHOILLIEHUN MEXIy TPUTOHOMETPUYECKUMH (QYHKIUIMU
pa3IMYHBIX OCTPBIX YIVIOB C ONOPOH Ha CIPaBOYHYIO

OCHOBHOC
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nHpopManuo.

I[IpuMeHSITHh TONYYCHHBIC 3HAHUS U YMCHHsS TPU PEIICHUU
NPaKTUYECKUX 3a7ad (MpH HEOOXOJMMOCTH C OIOpOi Ha
AIITOPUTM TIPABUIIA).

3HAKOMHTBCS ¢ HICTOPUEH Pa3BUTHUS TCOMETPHH.

Yribl B BrnucanHble U LIEHTpaIbHBIE YIUIBI, YTOJI MEXKIY KacaTrelbHON U | DopMyJIMPOBATHL OCHOBHBIC OIPEACNICHHUS, CBSI3aHHBIE C

OKPY’KHOCTH. XOpZOH. yIJ1aMHy B Kpyre (BIUCAHHBIM yroj, HEHTPaJIbHbINA YTo).

Bnucannble VYTibl MEXAY XOpJaMH U CEKYIIMMU. HaxoauTth BrnMcaHHbIE YIJibl, ONUPAIOIIKECS HA OJHY AYTY,

W ONHCAHHBIE BrircanHble M ONMCaHHBIE YETHIPEXYTOJIIBHUKY, UX NPU3HAKU U | BBIYMCJIATH YIJIbI C IOMOILBIO TEOPEMBI O BIMCAHHBIX YIJIaX,

YeThIPeXyroJbHUK |cBoiicTBa. IlpuMeHeHMe ATHX CBOMCTB MNpU  PELICHUH |TEOPEMBl O BIMCAHHOM YETBHIPEXYTOJIBHUKE, TEOPEMBI O

H. TFEOMETPUYECKUX 3azad. LEHTPAJIbHOM YIJe IpU HEOOXOAMMOCTH C BH3YaJIbHOM

Kacareabnbie B3anmHoe pacnosokeHne AByX OKpykHocred. Kacanue | onopoi.

K OKPY’KHOCTH. OKpPYXHOCTEH. HceaenoBarth, B TOM YHCIIE C TOMOIIBIO U(PPOBBIX PECYPCOB,

Kacanne BIIMCAHHBIEC U ONMCAHHBIE YETBIPEXYTOJIbHUKHY, BBIBOAUTD HX

OKpPYKHOCTeH CBOICTBA U IPU3HAKH I10CJIE COBMECTHOIO aHAJIN3A.

(13 ) Hcnoab3oBaTh 5TH CBOWCTBA M TNPU3HAKA IIPU PELICHUHU
3aj1ad.

IToBTOpEHue, [ToBTOpEeHNE OCHOBHBIX MOHATUH M METONOB KypcoB 7 MU 8 |Pemars 3agauM Ha MOBTOpPEHHE, WILTIOCTPUPYIOIINE CBSI3U

00001IeHE KJIaCCOB, 0000IIIeHNE 3HAHUH. MEXy Pa3IUYHBIMUA YaCTSMHU Kypca.

3HAHUM

(49)

9 kaacc (He MeHee 68 u)

Ha3Banue
pa3aesa (TemMbl)
Kypca (4uci10
4acoB)

OcHoBHOe coaep:kaHue

OcHOBHbIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCH
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Tpuronomerpusi. | OnpezneneHue TPUrOHOMETpUYECKUX (GYHKUUH yrioB oT 0° no|@opMy.aupoBaTh  ONpeAeJieHHsl  TPUTOHOMETPUYECKHX
Teopembl 180°. Kocunyc u cuUHYC mpsIMOrO M Tymoro yria. Teopema|(QyHKIUI TymbIX M NPSMBIX YIJIOB C BHU3YaJbHOH OMOpPOW.
KOCHHYCOB M KocuHycoB. (OOo0mEénHas) Teopema cUHYcOB (¢ paauycoM | PopMyInpoBaTh TEOPEMY KOCUHYCOB M TEOPEMY CHHYCOB (C
CHHYCOB. OIMCAaHHOM OKPYKHOCTH). HaxosK1eHue AJIMH CTOPOH M BEJIMYHH | PaJNyCOM OIHMCAaHHON OKPY’KHOCTH).
Pemenne YIJIOB TPEYrOJIbHUKOB. Pemiath TpPEYroiabHUKH C OMOPOH HA aIrOPpUTM y4eOHBIX
TPeyroJibHUKOB dopmyIia mIOM@AAN TPEYTOJIbHUKA Yepe3 JIBE CTOPOHBI U YroJ | JEUCTBUI.
(16 u) Mexy Humu. dopMmysia miomany 4eTbpéXyrojipHuKa yepes ero | Pemars  nmpakTuyeckue — 3aJa4yd,  CBOAsAIIMecHd K
JMarOHAIH U yrOJ MEXLy HUMH. HAXO0KIEHUI0 Pa3JIHYHbIX 3JIEMEHTOB TPeYroJbHUKA.
[TpakTHyeckoe NpuMeHEHHE JOKa3aHHBIX TEOPEM.
IIpeodpazoBanue |[lonamue o npeobpazosanuu noooodus. OcBanBaThb NOHATHE npeoOpazoBaHus moao0us.
noaoous. Coomeemcmeennvie s1emenmvl NOOOOHBIX uyp. HccnenoBaTh OTHOIIGHUE JIMHEHHBIX 3JIEMEHTOB (DUTYp MpHU
Metpuueckue Teopema o npouzeedenuu ompe3kos xopo, meopema o |npeodpazoBaHuu nogoous. Haxoaurs mpuMeps! nopodus B
COOTHOIIIEHHUSI B NPoU3BeOeHU OMpPe3Ko8 CeKywux, meopema o0 Keaopame|OKpYyKarollel NeHCTBUTEIbHOCTH.
OKPYKHOCTH kacamenvrou. [Ipumenenue 6 pewienuu ceomempuyeckux saday. | Beleooums mempuueckue coommnowenus mexncoy ompeskamu
(10 v) X0pO, CeKyWux u KacameubHblX ¢ UCNONb30BAHUEM BNUCAHHBIX
Y208 U N0OOOHBIX MPEY20NbHUKOS.
Pewame ceomempuueckue 3adauu u 3a0a4u U3 peanibHoll
JICUBHU C UCNONB30BAHUEM NOOOOHBIX MPEY20bHUKOS.
BekTopbl OmnpeneneHyue BEKTOPOB, CIOKEHUE U Pa3HOCTh BEKTOPOB, Hcnoab30BaTh  BEKTOPHI Kak HAMpaBICHHBIE OTPE3KH,
(12 v) YMHO)XEHHE BEKTOPA Ha YHUCIIO. uccae10BaTh TeOMETPHUYECKUI (mepemernieHue) "

Pu3N4eCcKuil 1 FT€OMETPUYECKUI CMBICIT BEKTOPOB.
Pa3znoxxeHne BexkTopa 10 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunats! BekTopa.

CkanspHoe NpOW3BEIAEHUE BEKTOPOB, €r0 NMPHUMEHEHHE IS
HaXOJICHUs [UIVMH U YIJIOB.

Pemenne 3a1a4 ¢ TOMOIIBIO BEKTOPOB.

IIpuMeHeHre BEKTOPOB Ul pEeLICHUs 3a7a4 KUHEMAaTUKUA U
MEXaHUKH.

¢usznueckuil (cuia) CMBICIBI
BOIIPOCHBIN IIJIaH.

3HaTh omnpeaeleHMsl CYMMBI U PAa3sHOCTH BEKTOPOB,
YMHOXEHUS BEKTOpa Ha 4HCIIO, HCCJIe0BATH
reOMETPHUECKUI U (U3NUECKUN CMBICIIBI TUX ONEepPaIHii.
Pemare reomerpuueckue 3ajayd € HUCIOJIb30BaHUEM
BEKTOPOB.

PackinaapiBaTh BEKTOP 10 IBYM HEKOJJTMHEAPHBIM BEKTOPAM.
Hcnonb3oBaTh  CKaSIpHOE  NPOU3BEACHHE  BEKTOPOB,
BBIBOAMTH €0 OCHOBHBIE CBOICTBA.

BeruncasaTe cymMmy, pa3HOCTb U CKAJSIPHOE IMPOU3BEACHUE

BEKTOPOB C OMNOpPOM Ha
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BEKTOPOB B KOOpIMHATAX.
IIpuMeHATH CKAJIIpHOE NMPOMU3BEICHUE ISl HAXOXKICHUS
JUTUH U YTJIOB.

JdexapToBbl JlexapToBbI KOOPIMHATHI TOUEK Ha IUIOCKOCTH. OcBauBaTh NOHATHE IPSIMOYTOJIBHOM CUCTEMbI KOOpAMHAT,
KOOpPAWHATBI  Ha| Vpasuenue npsamou. YTI0BOH KO3()(UIMEHT, TAHI€HC YyIja |AEeKapTOBBIX KOOPJMHAT TOUKH.
IUIOCKOCTH HAKJIOHA, IapajliebHbIE U NIEPIEHIUKYIISPHBIE IPSIMbIE. HccnenoBath ypaBHEHUE IPSMOM M OKPYKHOCTH € OIIOPOi Ha
(9 u) VYpaBHeHHE OKpYXHOCTH. HaxoxaeHue KOOpAMHAT TOYEK | BOIPOCHBIN IUIAH.
NepPECEUEHMS] OKPYKHOCTH U MPSMOI. HaxoauTs LeHTp U paguyc OKPYKHOCTH 10 €€ ypaBHEHHUIO.
MeTto1 KOOpAMHAT IPU PELIEHUH T€OMETPUUECKUX 3aj1au. Pemarh 3a1a4u Ha HaX0X/IEHUE TOYEK I1EPECEUCHUS IPSIMbIX
Hcnonp3oBaHue METOAa KOOPAUHAT B IPAKTUUECKUX 3a7auax U OKPY>KHOCTEH C IIOMOIIbIO METO1a KOOPAHMHAT.
Hcnoab30BaTh CBONCTBa yriioBoro ko3dduuuenra npsamon
OpU pelleHUM 3ajad, s ONpEIesICHUs PpacIllOoIOKEHUsS
IIPSAMOM.
IIpumeHSITH KOOPAMHATHI MPU PELICHUN T€OMETPUUECKUX U
MPAKTUYECKUX 3a/Jay, JUIsl TOCTPOEHUS MaTeMaTUYECKUX
MoJieNIel pealbHbIX 3a/1a4 («METO/1 KOOPAUHATY).
IMoab3oBaTbest 11 TOCTPOEGHHUS U HCCIENOBAaHUMN
1M (POBBIMU pecypcami.
3HAKOMMTBCS € MCTOPHUEN Pa3BUTHS T€OMETPUN
[IpaBuiabHbIE [TpaBWIIbBHBIE MHOTOYTOJIBHMKH, BBIYMCIEHHE HX D3JIEMEHTOB. | DopMy/HpoOBaTH OIpezeIeHUE IIPABUIIBHBIX
MHOIOYIroJbHUKH. (Yucio m u JyiMHa OKpYXHOCTU. JlIMHA AYrd OKPYKHOCTH.|MHOTOYIOJbHUKOB, HAXOAHMTb MX JIEMEHTHI.
Juna Panuannas mepa yria. ITosb30BaTHCSI MOHATHEM JJIMHBI OKPY>KHOCTH, BBEJIEHHBIM C

OKPY/KHOCTH U
IVIOIIAAb Kpyra.
Boiuuciienue
IJiomaaen

(8 4)

[lnomane Kpyra W ero 53JEMEHTOB (CEKTOpa W CErMEHTa).
Brruncnenue miomaaei Gpuryp, BKIFOYAIOMINX 3JIEMEHTHI KpyTa.

[IOMOILBIO NIPABUJIBHBIX MHOI'OYTOJIbHUKOB, OIpeNeJsiTh
YUCIIO 77, JUTMHY AYTH U paJlaHHYI0 Mepy yria o o0pasity.
IIpoBoauTh NMepexoa OT paiMaHHOW MEPHI yrila K IpagyCHON
¥ Ha000pOT 0 BU3YaJIbHOU OIIOpeE.

OnpeaensaTh Iomans Kpyra.

BoiBoauTh hopmyiinl (B rpalyCHON U paiuaHHOW Mepe) s
JUIMH JyT, IJIOLIAJeHd CEKTOPOB M CErMEHTOB C OIOPOW Ha
BOIIPOCHBIN IIJIaH.

BoruucasaTs miomand  GuUryp, BKIIOYAIOUIMX —AJIEMEHTHI
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OKPYXHOCTH (Kpyra) ¢ OIIOpoi Ha CIIpaBOYHYIO HH(GOPMALIHUIO.
Haxoautp miomaau B 3ajauax peaibHOU KU3HU.

Touamue o osuodiceruu niocKkocmu.

JABu:keHust Pa3oupare  npumepsl,  WUIIOCTPUPYIOUIME  HOHATHUSA
IUIOCKOCTH Ilapannenvhoiii neperoc, nosopom u cummempusi. Ocu u yenmpul | JBUKCHHSL, IEHTPOB U 0CEH CUMMETPHHU.
(6 u) CUMMEMPUU. @opMyJIMpPOBaTh ONPEICIICHUs MNapauIeIbHOrO IEepPeHoca,
Ilpocmetiwue npumenenus @ pewieHul 3a0adu. MOBOPOTAa MU OCEBOM CHMMETPUHU C BH3YyaJbHOW OIIOPOM.
HaxoauTthb HENoABMKHBIE TOUKH 110 00pasIy.
HaxoauTthb EHTPBI U OCH CUMMETPUI IPOCTEHIINX PUTYp 110
oOpasiy.
Ilpumenamey napannenvHvlil NEpPeHoc U CUMMEmMPUiIo HNpu
PpeueHuY 2eoMempuyecKux 3a0ay (pazoupams npumepul).
Hcnonvzosams 01151 nocmpoenus u uccie008aHull yugposwie
pecypcbi.
IloBTOpEHue, [ToBTOpEeHNEe OCHOBHBIX MOHATUH M MeTOJ0B KypcoB /—9 |OmepupoBaTh MOHSATHAMHU: QUrypa, TOUYKA, IpsMasi, yrol,
00o0menue, KJ1accoB, 0000I1IeHUe ¥ CUCTeMaTU3alHsl 3HAaHUH. MHOTOYTOJIbHUK, PaBHOOEAPEHHBI ¥  PaBHOCTOPOHHUMN
cucrematuzauus  |lIpocreiiiime reomerpuueckue (GUIyppl M HUX CBOMCTBA. | TPEYTOJbHHUKH, NPSIMOYTOJIbHBIN TpPEYroJbHUK, Me/NaHa,
SHAHMITZ W3mepeHne reoMeTpuuecKiux BEITNYHH. OuccekTpuca M BBICOTa TPEYrOJIbHHUKA, MMapaiesorpamm,
(7 ) TpeyroyibHUKH. pOMO, IPSMOYTOJIBHUK, KBaJapatT, Tpameuus; OKpyKHOCTb,

[TapannenbHble U IEPHIEHANKYISIPHBIE PSIMbBIE.

OKpyXHOCTb U Kpyr. I'eoMeTpuueckue MOCTPOCHHs. YTIbl B
OKPY>)KHOCTH.  BriMcaHHbple W  ONHCAaHHBIE  OKPYKHOCTH
MHOT'OYTOJIbHUKOB.
[IpsiMast 1 OKPY>KHOCTb.
YeTsIpEXYroJbHUKHY.
YEeTHIPEXYTOJIbHUKHU.
Teopema [Tudaropa u Havasia TpuroHoMeTpuu. Permenue o0mmx
TPEYTOJIbHUKOB.

[IpaBuIBHBIE MHOTOYTOJIBHUKH.

[TpeoOpazoBanus mnockoctu. JBmkenus. [logooue. Cummetpusi.
[Tnomans. Berauciaenue mmomanei. [momaau nomo6HsIx Guryp.
JlexapToBbI KOOPAUMHATHI HA MIJIOCKOCTH.

Broucannsie n OITMCaHHBIC

KacaTelbHasl; paBEHCTBO U Nojo0ue (Guryp, TpeyrojibHUKOB;
NapaJuIeIbHOCTh M NMEPHEHAUKYISIPHOCTh NPSIMBIX, YroJl
MEXIYy NpPSIMbIMH, CHMMETPHS OTHOCHUTEIIBHO TOYKH U
IPSIMOM; JIJMHA, PAcCTOSHUE, BEIMYMHA YIVa, IUIOMAlb,
MIEPUMETD.

HUcnoas3oBarb  (opmyabl: TIepuMerpa H  ILIOIAJIN
MHOT'OYI'OJIbHUKOB, UIMHBI OKPYKHOCTH M IUIOIIAJU Kpyra,
00BbEMa MPSMOYTOJIBHOTO MapasuIesIenuIesa.

OnepupoBarh NOHATHSIMU: MPSAMOYTOJIbHAsE  CUCTEMA
KOOpJMHAT, BEKTOp; MCHOJAb30BATh OTH MOHATHUS I
IIPEJICTaBICHNs] JAHHBIX U PEIICHUs 3a7ad, B TOM YHCIE W3
JIPYTUX y4eOHBIX MTPEIMETOB.

Pemiate 3agayM Ha TIOBTOPEHHE OCHOBHBIX IIOHATHI,
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BCKTOpBI Ha IIJIOCKOCTH.

WJUTFOCTPAIIMIO CBSA3EH MEXIY pa3IMYHBIMU YacTsIMHU Kypca.
Bpi0upats MeTo 115 pelieHus 3a1auH.
PemaTth 3aaa4u U3 IOBCETHEBHON YKU3HU.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
(10 TOJAM OBYYEHUA)

7 kaacc (He meHee 34 1)

Ha3zpanue
pasaeJa (TemMbl)
(umcyi0 yacon)

OcHoBHOE cofepKaHue

XapakTepucTHKA AeATEJIbHOCTH 00y4a0IINXCH

IIpeacrasiienue
AAHHBIX
(7 )

[IpencraBnenne pgaHHBIX B Tabnumax. [IpakTudeckue
BBIUMCIAECHHUSI 1O TaOAWYHBIM JaHHBIM. M3BiedyeHue u
WHTEpIpeTalus TaOIu4HbIX NaHHbIX. [IpakTuyeckas pabota
«Tabnuusn.

I'paduueckoe mnpencraBieHWe TaHHBIX B BHUAE KPYTrOBBIX,
CTOJIOMKOBBIX (CTONOYATHIX) Auarpamm. UTeHne U MOCTpoeHHe
nuarpamm. [IpumMepsr nemMorpadudeckux auarpamu.
[TpakTuueckas pabota «JlmarpaMman.

OcBauBaTh Ha  0a30BOM  YpPOBHEe  CHOCOOBI
NpPEACTaBICHUs CTAaTUCTUYECKUX MAHHBIX W YHCIOBBIX
MacCHBOB C TIOMOLIbIO TaONUI] W JUarpaMMm c
UCIIOJIb30BAaHUEM aKTYaIbHBIX W  BaXHBIX JAHHBIX
(nemorpaduueckue JTaHHbIE, MIPOU3BOJICTBO
MPOMBIIIICHHON U CEIbCKOXO3AMCTBEHHON MPOAYKIUH,
OOIIECTBEHHBIE U IPUPOIHBIE SIBICHNUSA).

M3yyars Metoabl paboTbl C  TaOIUYHBIMH U
Fpa(l)I/I‘-IeCKI/IMI/I OpEACTABICHUAMU JAaHHBIX C ITOMOIIBIO
HU(POBBIX PECYpPCOB B XOJi€ MNpaKTHUECKUX paboT (c
HaIpPaBJISIONIEH TTOMOIIIBIO).
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OnucareabHas
CTATHCTHKA
(8 )

UYucnossie Habopbl. CpenHee apudmMeTndeckoe.

Menunana 9ucioBoro Habopa. Y CTOMYMBOCTh METUAHBI.
[IpakTuueckas paborta «CpeqHue 3HaUCHUSY.

Haubonbiiee 1 HaumeHbllIee 3HaY€HUST YUCIIOBOI0 Habopa.
Pa3max.

OcBanBaTh Ha 0230BOM YpPOBHe MNOHSITHS. YHCIOBOU
HaOop, Mepa IEHTPaTbHON TEHISHIMH (Mepa IeHTpa), B
TOM YHCJIE CpefHee apu(METHIECKOe, METHaHA.
OnuchiBaTh CTaTUCTUYECKHE JIaHHBIE C IOMOIIBIO
cpenHero apudmMerudeckoro u Meauansl. Pemats 3agauun
(c WCIOJIb30BaHMEM 3PUTEIBHON HATJSTHOCTH W/HITU
BepOATBLHOM OTOPHI)

H3y4yath CBOMCTBA CPEIHHUX, B TOM 4YHCIIE C IIOMOIIBIO
U(GPOBBIX PECypCcoOB, B XOJE€ MPAKTHUECKUX pPadoT, (c
HAMPAaBISAIONIEH TOMOIIIBIO).

OcBauBaTh Ha 6a30BOM YPOBHeE NMOHATHS: HAaUOOJIbIICE
Y HaMMEHbIIIee 3HAUCeHHUs YHCIIOBOIO MAaCCHBA, pa3Max.
PemaTh 3agaum Ha BHIOOp crioco0a ONMUCAaHMS TAHHBIX B
COOTBETCTBUM C TPHUPOAONW JAHHBIX U  IMEISIMH
UCCJICJIOBAHMSI C HAIIPABIISAIONIEH TTOMOIIIBIO.

Cayuaitnas
U3MEHYUBOCTH
(6 )

Cnyuatinas usmenuugocms (npumepol). Yacmoma 3nauenuii 6
Mmaccuse dannwvix. I pynnupoexa. I'ucmozpammol.
Ipakmuyeckas paboma « Cryuaiinas usmeH4u8oCmb).

Oceausamv ROHAMUA. YACMOMA 3HAYEHUU 8 MACCUse
OQHHbBIX, SPYRNUPOBKA OAHHBIX, 2UCTOSPAMMA.

Cmpoums cucmoepammul no 06pasyy

Ocsausams cpaguueckue npedcmasienuss pa3Hsvlx U008
CYHAUHOU UBMEHYUBOCMU, 6 MOM YUCIE C NOMOWbIO
Yughposwvix pecypcos, 8 xo0e NpaKmuieckou pabomai.

BBenenue B
Teopuio rpagos
(4 9)

I'pagh, eepwiuna, pedpo. Ilpeocmasnenue 3a0auu ¢ NOMOUWDbIO
epaga. Cmenensv (6anenmmnocms) eepuiunsl. Hucio pébep u
cymmapuas cmenenv gepuwiun. Llenv u yuxn. Ilymo 6 epage.
Ilpeocmasnenue o ceéaznocmu epagha. O6x00 epagha (3iinepos
nyms). Ilpedcmasnenue 06 opueHmupo8anHvix epagpax.

Ocsausams nonamusn. cpag, sepuwuna epaga, pebpo
epagha, cmenens (8aneHMHOCMb 8EPULUHDBL), YeNb U YUKIL.
Ocsausams nonamusa. nymo 6 cpage, 311epos nymo,
00x00 epacgha, opueHmuposarHulil epag.

Obcysncoamsb peuwienue 3a0auu Ha NOUCK CYMMbICIeneHell
sepuiut epagha, Ha nouck 0bxooa epagha, Ha nouck nymeii
8 OPUEHMUPOBAHHBIX 2paghax ¢ HanpasAuell NOMOWbIO.
Ocsausams cnocodvl npedcmasieHus 3a0ay U3 Kypca
aneebpul, ceomempuu, meopuu 8epoImMHOCMel, Opyeux
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npeomemos ¢ NoMowblo 2pagos (Kapmwvi, cxemuvl,
neKmpuyeckue yenu, QyHKYUoHaIbHble COOMEemcmels)
Ha npumMepax.

BepositHOCTB M

Cryuaiinwiii onvlm u cayyaiinoe coovimue. Beposmuocmov u

Oceaugamb nOHAMUA. CIYYAUHBIL ONLIM U CIYYAUHOE

yacTrora uacmoma cobvimus. Ponv manoeeposmuuix u npaxmuuecku | cobvimue, MAI08EPOAMHOE U NPAKMUYECKU OOCIOBEPHOE

CJIy4aifHOTO 00CmogepHbIX cobbImuULL 8 npupooe u 8 oouecmee. Monema u | codovimue.

co0bITHA USpaIbHAS KOCMb 8 Meopul 8epOoAmHOCmell. H3yyams 3nauumocms  Mano8eposmHblX CcOObIMUll 8

(4 9) Ipakmuueckasn paboma « Yacmoma evinadeHus opaay. npupooe u obujecmse Ha BANCHLIX Npumepax (asapuu,
Hecuacmmuble cnyyau, 3awuma NepCOHANbHOU
unghopmayuu, nepedaya OAHHLIX).
H3yyams ponv Kiaccuueckux 8eposmHOCHMHbBIX Mooelell
(MoHema, uepanbHas KOCMy) 8 meopuu 8epoAmMHOCMell.
Haénwoams u uzyuame uacmomy cooblmuil 6 NpoCmvix
9KCNEPpUMEHMAX, 8 MOM HUCIe C NOMOWbI0 YUPPOBbIX
pecypcos, 8 xo0e npakmuyeckou pabomai.

O06o00menue, [IpencraBnenne  maHHbIX.  OmnucarenpHas — craTucThka. | IloBTOPSITH W3ydeHHOE U BBICTPAMBATH CHUCTEMY

KOHTPOJIb BeposiTHOCTB ci1y4aifHOTO COOBITHS. 3HaHUM.

(54) PemaTts 3a1a4m Ha IPEICTABICHNE U ONTMCAHNE JJAHHBIX C

MOMOIIBI0 U3YYEHHBIX XapaKTEPUCTUK C HaIpaBJIAIoOIIen
IOMOUIBIO.

O0cyxnaTb NpUMepbI CIIy4alHBIX COOBITH,
MaJIOBEPOSATHBIX ¥ IPAKTUUYECKU TOCTOBEPHBIX CIIy4alHbIX
COOBITHH, UX POJIU B IPUPOJIE U KU3HH YETIOBEKA

8 ki1acc (He MmeHee 34 4)

Ha3zBanmue
pa3nena (TeMbl)

OcHoBHOe cofep KaHue

XapakTepucTHKA AeATeJIbHOCTH 00y4al0IINXCs
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(umcJ10 Yacom)

IloBTOpEHUE
Kypca / Kjacca
(49)

[IpencraBnenne  panHbiX. OmnwucarenbHass  CTaTHCTHUKA.
Canyuaitnast usmeHunBOCTh. CpellHUE YncI0BOro Habopa.
Cryuaiinbie coObITHs. BepositHocTH 1 yacToThl. Kitaccnueckue
MOJIETN TEOPUU BEPOSATHOCTEN: MOHETA U UTPaAJIbHASL KOCTb.

IHoBTOPATH HU3yYEHHOE U BBICTPAMBATDh CUCTEMY3HAHUM.
Pemare 3agaum (Mo BH3yaJbHOH omope) Ha
NPEACTABICHHE M OINHCAHME JAHHBIX C IOMOILBIO
U3YYEHHBIX XapaKTEPUCTHK.

Pemars 3agaum (Mo BM3YyaJbHOHM omope) Ha
MIPECTAaBICHUE TPYNIHUPOBAHHBIX JaHHBIX U OIMCAHHE
CIIy4YaliHOM U3MEHYUBOCTH.

PemaTe 3a1a4u (110 BU3yaJIbHOM ONOPeE) HAONPEEICHUE
YacTOThl CIy4YallHBIX COOBITHI, 00CYXIEHUE MPUMEPOB
CIIy4alHbIX COOBITHI, MaJOBEPOSTHBIX U HPAKTUYECKU
JIOCTOBEPHBIX CIYYalHBIX COOBITUH, X POJIUB MPHUPOJE U
KU3HU YE€JIOBEKa.

OnucarejbHast Omuxnonenus. [ucnepcus uucnogozo nabopa. Cmanoapmuoe | Oceausamv NOHAMUA: OUCNEPCU U CMAHOAPMHOE
CTATHCTHKA. OMKJIOHEeHUe YUCi068020 Habopa. [uazpammel pacceusanus. OMKIOHEHUe, UCHONb308AMb IMU XAPAKMEPUCTNUKU 05
PaccenBanue ONUCAHUA paACCeUBAHUS OAHHBIX.
AAHHBIX Yuacmeosamv ¢  obcyyucoenuu  cunomeszvr 06
(4 9) OMCYmcmeuu Ui HAIUYUU  C8A3U N0 OUASPAMMAM
pacceusanus.
Cmpoums Ouazpammvl pacceuganusi no UMEIOUUMCS]
OQHHBIM, 8 MOM HUCTe C NOMOWbIO KOMNblomepa (nocie
COBMECMHO20 AHANU3A).
MHuoxecTBa MHoxecTBO, MoJAMHOXkecTBO. Omnepanuu HaJ MHOXecTBamMH: | OcBaMBaTh MOHATHS: MHOXKECTBO, DJIIEMEHT MHOXKECTBA,
(4 9) o0beMHEeHne, TiepeceueHue, qononHeHre. CBoicTBaonepanuii | MOJAMHOXKECTBO.
HaJI MHOKECTBAMH: TIEPEMECTHTEIBHOE, COYeTaTeIbHOe, | BBLIMOJIHATH onepauuu Hajl MHOXECTBaMH:
pacnpeenTenbHOE, BKIIOUEHUS. o0beTMHEeHnE, TTepeceyeHune, JoMoHeHne (1o oopasiy).
I'paduueckoe npeacTaBIeHHEe MHOXKECTB. Hcnoan3oBarth CBOWCTBA: MepeMEeCTUTEIHLHOE,
COYeTaTeNIbHOe, pPAaCHpeleNUuTeNIbHOe, BKIIOYEHUS (C

WCIIOJIb30BAaHNEM BU3YAJIIbLHOH OIOPHI).
Hcnoan3oBaTh rpaduueckoe MpPeACTaBICHUE MHOMKECTB
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IIPU OINKCAaHUM PEAIbHBIX MPOLECCOB M SIBICHUH, INpU
pEILIEHNN 3a/1a4 U3 APYTruX Y4eOHBIX IIPEIMETOB U KypCOB
(c ucronp30BaHEM BU3YaIbHOMN OIMOPBHI).

BepositHoCTH
CJIy4aiiHOT 0
co0bITUSA

(6 4)

DJieMEeHTapHbIe COOBITHS. Cnyualinbie COOBITHS.
brnaronpusitcTByronue anemMeHTapHbie coobIThs. BepostHOCTH
coObITuid. OTBITBI ¢ PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
coObITusiMu. ClydaifHbIN BBIOOP.

[IpakTuueckas padora «ONbITH ¢ PABHOBO3MOKHBIMH
3JIEMEHTAPHBIMUA COOBITHUSIMHI.

OcBauBathb Ha  0a30BOM  ypPOBHe  TOHSITHA:
DIIEMEHTApHOE COOBITHE, CIIydailHOe COOBITHE Kak
COBOKYITHOCTb ~ OJIarONpHUATCTBYIOIIUX  AJIEMEHTAPHBIX
COOBITHIA, PABHOBO3MOKHBIE 3JIEMEHTApHBIE COOBITHS.
PemaTs 3aga4umM Ha BBIYMCIICHHE BEPOATHOCTEH COOBITHIA
[0 BEPOATHOCTSIM SIIEMEHTAPHBIX COOBITHH CIy4ailHOTO
onbiTa (C HMCHOJIB30BAHUEM 3PHUTEIBLHOM HATJISIIHOCTH
1/Wu BepOaTbHOM OIOPBHI).

Pemiath 3aga4m Ha BBIYUCIIEHUE BEPOSITHOCTEH COOBITHIA
B OIBITaX C PABHOBO3MOXXHBIMH  3JIEMEHTAPHBIMHU
COOBITUSIMM, B TOM 4YHCJIE€ C IOMOILBIO KOMIIbIOTEPA (C
UCTIONB30BAHUEM  3PUTEIBHOH  HATJSIAHOCTH — W/WIH
BepOaIbHOI OTOPHI).

IIpoBoanTh M M3y4aTh ONBITHI C PAaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMHU COOBITUSAMH (C MCIIOJIb30BAHHEM MOHET,
UTPATTBHBIX KOCTEH, JIpYTux MOJIETIEH)
B XOJIe TMPaKTHYECKOM paboThl (C HCIOIH30BAHHEM
BU3yaJIbHOW OTIOPHI).

BBenenue
Teopuio rpagos
(4 9)

B

lepeso. Ceoticmea  Oepesa: eOUHCMBEHHOCMb  NYMU,
CywWecmeosanue GUCsYell BePULUMbL, CBA3b MeNCO)y HUCIOM
gepuiun u yuciom péoep. Ilpasuno ymHodcerus.

Oceaueamv nonamusa. Oepeso Kaxk cpag bOe3 yuxia,
sucsauas eepuuna (1ucm), 6emev depesa, nymo 8 oepese,
ouamemp Oepesa.

H3yuams ceoiicmea Oepesa: cywecmeosanue Gucsiyell
BEPUIUHBI,  €OUHCMBEHHOCMb  NYMU  MeH OV  08YMs
BEPULUHAMU, CB53b MENHCOY YUCTOM GEePUUH U HUCTIOM
pébep.

Yuacmeoeams ¢ oocycoenuu pewienua 3adauu na nouck
U nepeuucieHue nymei 6 oOepege, OnpeoeleHue YuUcid
sepuiur unu pébep 6 depese, 00X00 OUHAPHO2O Oepesa, 8
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MOM Yucie ¢ npuMereruem npaesuid YMHONCEHUA.

Cayyaiinbie
co0bITUSA
(84)

Ilpomusononosicnoe  cobvimue.  Juacpamma  Dinepa.
Obvedunenue u nepeceuenue cobvimutl. Hecosmecmuvie
coovimusi. Popmyna cnoxcenus eeposmuocmeil. Ilpasuno
VMHOJMCEHUsl  geposimHocmell.  Ycnosnas — eepoamuocmo.
Heszasucumvle  cobvimus.  [IpeOocmaenenue  ciyuanHo2o
9KCnepumMeHma 6 guoe oepesd.

Ocsaueamv nouAmMuUA. 63AUMHO NPOMUBONONONCHbLE
cobvimusi, onepayuu Hao coobLIMusMU, 00beOUuHeHue U
nepeceuerue coovimutl, ouazpamma dinepa (direpa—
Benna), coemecmuvie u Hecoemecmuule coobimusl.
H3yuams meopemul 0 6eposmuocmu 00veOuHeHUs: 08yxX
cobvimutl (hopmynvl CLOACEHUS 6ePOIMHOCIEN).
Yuacmeoeamo ¢ oocyrscoenuu pewrenusa 3aoauu, 6 mom
yucie mekCmogule 3a0ayu Ha OnpeoeneHue 8eposmHocmell
00veduHenuss U nepecevenuss CoObImMuil ¢ NOMOUWDBIO
Yucno8ol  nmpamou,  ouazpamm  dunepa,  Gopmyisi
CTLOJHCEHUS 8EPOAMHOCNEN.

Ocesaugamp nOHAMUA' npasuio VMHOACEHUS
eeposimHocmell, YCl068HAsl 6EPOSIMHOCMb, He3a8UCUMbIE
cobbImusL 0epeso CryYatHo20 Onbimd.
H3yuams  ceoiicmea  (onpedenenus)
coobimuil.

Yuacmeoseamv 6 oécyyncoenuu pewenus 3adauu Ha
onpeoeneHue U UCNONb308AHUE HE3ABUCUMBIX COObIMULL.
Yuacmeoseamv 6 oécyyncoenuu pewenus 3adauu Ha
NOUCK BEpOSIMHOCMEU, 6 MOM YUcle YCIO6HbIX, C
UCNONIb308aAHUEM Oepesa CYHALIHO20 ONbIMA.

He3a6UCUMbLX

0O06006menue,
KOHTPO.JIb
(49)

[IpencraBnenne ganupix. OnucarensHas craTucTuka. ['padsl.
BeposiTHOCTh Clly4ailHOro COOBITHS. DneMEeHThI
KOMOWHATOPHKHU.

IToBTOPSATH U3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUH.

Pemars 3agaum Ha Ipe/ICTaBICHUE U ONMCAHUE JAHHBIX C
TTOMOIITBIO M3yYECHHBIX XapaKTEPUCTUK (c
WCIIOJIb30BaHUEM BU3YAIILHOH OTOPHI).

Yuacmeoseamov 6 ob6cyyncoenuu pewenua 3agauum c
MpUMeHEeHHeM TpadoB.

Pemars, 3amaud  Ha  HAxXOXJICHUE  BEPOATHOCTH
CIIy4aifHOTO COOBITHSI TIO0 BEPOSTHOCTSAM 3JIEMEHTAPHBIX
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COOBITHI, B TOM YHCII€ B OIBITaX C PAaBHOBO3MOKHBIMHU
9JIEMEHTAPHBIMH COOBITUSAMHU (C BU3yalIbHOI ONOPOHA).
Yuacmeosamv ¢ obcyyncoenuu pewenus 3anaum Ha
HaXO0XKJICHHE BEpOATHOCTEH 00BbEINHEHHS U TIePECeUCHHS
COOBITHH, B TOM YHUCII€ HE3aBUCUMBIX, C UCIIOJIb30BAaHHEM
rpadMUecKux TPEACTABICHUNH U JiepeBa CIy4aiHOTO
OIIbITA.

Yuacmeosamv ¢ obcyyncoenuu pewenus 3anaum Ha
nepevrcieHne KoMOuHanui (4ucia nepecTaHoBOK, YUCIIa
COYETaHWil), HA HAXOXXICHHUE BEPOSATHOCTEH COOBITHH C
OpUMEHEHHEeM KOMOMHATOPUKH, B TOM 4YHCIE C
UCIIOJIb30BaHuEM TpeyroyibHuka [lackans.

9 kaacc (He meHee 34 4)

HazBanue
pasaesa (TemMbl)
(4ucy10 YacoB)

OcHoBHOE coepiKaHue

XapaKTepHCTmca JACATECJIBbHOCTH oﬁyqammuxcﬂ

IHoBTOpPEHME
Kypca 8 kiacca
(4 9)

Hpe,[[CTaBJ'IeHI/Ie JaHHBIX. OnucarenabHas

CTaTUCTHUKA.

Onepanuu Haa coObITHAME. He3aBUCUMOCTE COOBITHH.

I[loBTOpPSAITH W3y4Y€HHOE U BBICTPAMBATH CHCTEMY
3HAHUH.

PemaTh 3a1a4u Ha TIpeCTaBICHUE U ONMCAHKUE JAHHBIX.
Pemars, 3agaum Ha  HaxOXIEHUE  BEPOATHOCTEH
O0OBEIMHEHUS W TIepeceYeHHs] COOBITHUH, B TOM YHCIE
HE3aBHUCHUMBIX, C  HCIOJb30BaHHEM  TpadUueCKuX
MpeACTaBICHUN U IepeBa CIy4alHOTO OMBITA.

Pemath 3agaun Ha mepedncieHue KoMOMHaAnuil (dyucna
MEePECTAaHOBOK, YHCJIAa COYETAaHWM), HA HAXOXJCHHUE
BEPOSITHOCTEH COOBITHIA C MPUMEHEHHEM KOMOMHATOPUKH,
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B TOM 4YHCJIC C UCII0JIb30BaHUEM TPCYIOJIbHHUKA ITackans

DJIEeMEeHTBI
KOMOHMHATOPUKH
(49)

Komb6unaropnoe mnpaBuio yMmHOXeHus. llepectaHOBKH.
@®akropuan. CoyeTaHuss M YUCIO COYETaHUU. TpeyeonrbHux
Ilackana. llpaktuyeckas pabota «BberauciieHre BepOsITHOCTEH
C WCIOJIH30BAaHUEM KOMOMHATOPHBIX (DYHKIUN 3IIEKTPOHHBIX
TaOJIULY.

OcBauBaTh Ha  0a30BOM  YpOBHe  NOHSTHS:
KOMOMHATOPHOE MPABHIIO YMHOXEHUS, YIOPSIOYCHHAS
napa, Tpoiika 00beKTOB, IIEpeCTaHOBKa, (haKTOpHAJ YUCla,
coYeTaHue, YUCII0 COUCTaHU, mpey2onvruk Ilackans.
Pemate mpocreiilide 3agauM  Ha TEpEUYHCIICHUE
YIOPSIOYCHHBIX TIap, TPOCK, TIEPEUNCIICHUE TIEPECTAHOBOK
U COYCTAHHWHA DJICMECHTOB PA3JIMYHBIX MHOXKECTB (I10
o0pa3ziy).

Pemiate mpocreiimme 3agayM Ha NPUMEHEHHE 4YHCIIA
coueTaHuil B ainrebpe (COKpaméHHOe YMHOKEHHE, ONHOM
HproToHa) (¢ HampaBIsAIoIel TOMOIIBIO).

Pemiatb, mnpuMeHsii KOMOMHATOPHWKY, 3aJa4d Ha
BBIYMCIICHHE BEPOSTHOCTEH, B TOM YHCJIE C IOMOIIBIO
AJIEKTPOHHBIX TAOJIUI] B XOJC MPAKTHUECKOW paboThI (C
BHU3YaJIbHOU OMIOPO¥A).

I'eomeTpuueckas
BEPOSITHOCTH
(4 4)

I'eomempuueckasn eeposmuocmo. Cnyuatinsiii 6b100p MOYKU U3
@ueypsl Ha nioCKOCmMU, U3 OMPeE3Ka, U3 02U OKPYHCHOCHIU.

Ocseausamp nonamue 2eomMempuiecKol 6eposmHoOCmu.
Yuacmeoseamv ¢ oocyncoenuu pewenusn zadauu na
HAaxodicoenue 8eposimHocCmell 8 Onvlmax, npeocmasumMbvlx
KaK 8b100p MOYeK U3 MHO20Y20IbHUKA, KpY2d, OMmpe3Ka Uil
Oyeu OKPYHCHOCHU, YUCTOB020 NPOMENCYMKA

HUcnuiTanus
bepnyinu
(6 1)

Ucneitanue. Yenex u Heynaya. Cepust HCIBITaHUI J10 IEPBOTO
ycnexa. Wcnobitanust bepHymimu. BepositHoctn coObiTuii B
cepun ucnbiTanuit bepuymnu. Ilpaktuueckas padota
«HcnbiTanus beprymm».

OcBauBaTp Ha 0230BOM YPOBHE NOHSITHSI: UCIIBITAHUE,
3JIEMEHTAapHOE COOBITHE B UCIIBITAHUM (yCIIEX U Heyaaua),
cepus UCHBITAaHUM, HACTYIJIEHME IIEpBOrO  yclexa
(neynaun), cepus ucnbiTanuit beprymim.

Pemars nmpocreiimime 3aga4yM Ha  HAXOXKJICHHE
BEPOSTHOCTEN COOBITHI B CEpUU UCHBITAaHUI /10 TIEPBOTO
ycrexa, B TOM 4HCIe ¢ MpUMEHEHHEM (OpMYIIbl CyMMBI
reoOMEeTpPUUYECKOil mporpeccuu (C Ornopoi Ha CIPaBOYHYIO
UH(pOPMAIIHIO).
Pemars mnpocreiimmue

33Ja4Yd  Ha  HaxOXIEHHE
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BEPOSITHOCTEH  JIEMEHTApHbIX COOBITUH B  CEpHUH
HCIBITAaHUN bepHyJUIM, Ha HaXOXKIEHUE BEPOSATHOCTU
ONPEACIEHHOIO YHNCIA YCIEXOB B CEPUU HCIBITAHUN
bepnynnu (c Bu3yajibHON 01IOpOA).

H3yyaTh B X0/1€e MPAKTHYECKOH PadOThI, B TOM YHCIIE C
HIOMOILBIO HU(PPOBBIX PECYPCOB, CBONCTBA BEPOSTHOCTHU B
cepuM ucnblTaHui bepHymm

Cayuaiinas
BeJIHYMHA
(6 )

CnyuaiiHas BeNMYMHA W  paCIHpeNelIeHUE BEPOATHOCTEH.
MareMartnueckoe OXHJIAHHE U JHCIEPCHs  CIy4anHOU
BenMYMHBL. [Ipumeppl MaTemMaTHMUeCKOro OXHUAAHHUA Kak
TEOPETUYECKOI0 CPETHEr0 3HAYCHUS BEIMUMHBI.

[Tonsitue o 3akoHe OoybIIKX unces. 3mepenune BeposTHOCTEH
C NoMol1bI0 yacToT. [IpumeHeHne 3aKoHa OOJIBIINX YHUCEN.

OcBoutb Ha 0a30BOM YpOBHe NOHATHA. CIy4aiiHas
BEJIMYMHA, 3HAYCHUE CIIy4anHOMN BEJIMYMHBI,
pacrnpezneneHue BEpOsITHOCTEN.

HN3yuars u o0cyxkaaTh npuMepbl AUCKPETHBIX U
HENPEPBIBHBIX CIIy4allHbIX BEJIMYUH (POCT, BEC YEJIOBEKA,
YHMCJIEHHOCTb HACEJIEHNUS, IPYT'He€ U3MEHUYNBBIE BEIIUUNHBI,
paccMaTpUBaBIINECS B Kypce CTATUCTHUKM), MOJEJIBHBIX
CIIy4alHbIX BEJIMYMH, CBA3aHHBIX CO CIIy4alHBIMHU
onbiTaMu (OpocaHWe MOHETBI, WMIPaJbHOM KOCTH, CO
CIIy4aiiHbIM BBIOOPOM U T. II.).

OcBauBatp Ha  0a30BOM  YpPOBHE¢  IOHSATHA:
MaTEMAaTUUYECKOE OKUJAHUE CIIy4allHOM BEIMYMHBI Kak
TEOPETHUYECKOE CPEIHEE 3HAYCHHE, JUCTIEPCHS CITydYaliHON
BEJIMYMHBI KaK aHAJIOT AUCIEPCUH YMCIOBOTI0 Habopa.
Pemare 3agauyM Ha BBIYHMCIEHUE MAaTEMaTUYECKOTO
OKMIAaHHUSA W  JUCIEPCUU JUCKPETHOM  CIIy4aiiHOU
BEJIMYMHBI 110 33JJaHHOMY DPACIpPEAEIEHUI0, B TOM YHUCIIE
3a/1a4, CBSI3aHHBIX CO CTpaxoOBaHUEM U JioTepesiMu (c
HaIPaBJIAIOIIEH TTOMOIIIBIO).

3HAKOMHMTBCS C MAaT€MaTH4YECKUM OXHJIAHUEM U
JUCIIEpCUENl HEKOTOPBIX paclpeieieHuil, B TOM YHUCIIE
pacnpeneneHus CIy4aiiHON BETUUYHUHBI «UYUCIIO YCIIEXOB) B
cepuu ucnbslTannii bepHymm.

HN3yuarb yactoTy COOBITUS B IOBTOPSIOIIMXCS
CIIy4alHBIX ONbITaX KaK CIy4yailHYyO BEIUUHHY.
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3HAKOMHTBCS C 3aKOHOM Ooybmux uucen (B ¢opme
Bepuymnm): mpu  OONBIIOM YHCIE OMNBITOB YacTOTa
COOBITHS OJTM3KA K €r0 BEPOSTHOCTH.

PemaTh 3a1a4n Ha U3MEPEHHUE BEPOSATHOCTEH C TOMOIIBIO
4acToT (C HAIPABJISIOLIEH TOMOIIIBIO).

O0cy:KaaTh poJib 3aKOHA OOJIBIINX YKCeT B 000CHOBAaHHH
9aCTOTHOTO METOJIa U3MEPECHHUS BEPOSTHOCTEH.
OO0cy:knaTh 3aKOH OOJBIIMX YHCET KaK IMPOSBICHUE
CTATHCTUYECKOW YCTOWYNUBOCTH B M3MEHYHBBIX SIBJICHUSX,
poJib 3aKoHa OOJBIIUX YUCENl B MPHPOJE U B KHU3HH
YeJI0BEKa.

0O000menue,
KOHTPOJIb
(10 u)

[IpencraBnenue  aHHBIX.
BepositHoCTh CIIy4ailHOTO COOBITHSI.
koMOuHatopuku. CiiydyaiiHble BETMYUHBI U paclpeeIeHusI.

OmnucarenpHas  CTAaTUCTHKA.
DJIEMEHTHI

IloBTOPATH U3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHHH.

PemaTh 3a1a4u Ha NIpeCTaBICHUE U ONMCAHKUE JAHHBIX.
PemaTh 3a1aum Ha HAXO0XKICHUE BEPOSTHOCTEH COOBITHH,
B TOM 4YHCJI€ B OINBITaX C PaBHOBO3MOXXHBIMHU
3J€MEHTapHBIMU COOBITHSIMH, BEPOSITHOCTEN
00OBEIMHEHNUS W TepeceYeHus: COOBITHH, BBIYUCITH
BEPOSITHOCTH B ONBITAX C CEPUAMM CIyYalHBIX UCIIBITAHUI
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