MYHUIUITAJIBHOE ABTOHOMHOE OBIIIEOEPA3OBATEJIBHOE
YYPEXJEHUE «CPEJHSSI OBHIEOBPA30OBATEJBHAS IIIKOJIA Ne137»
(MAOY «COII Ne137»)

IMPUHSATA COI'JIACOBAHA _YEBEPK/IEHA
[I€/IarOrUYECKUM COBETOM  3aBEIYIOLIMM y4eGHOI yacTu npuga3oM MAOY «COIII Ne137»

MAOY «COIII Ne137» / Wi e m— !i,éq.22.08.2024 .N'9 392-ocH.
IIPOTOKOJI 3aceqanus Ne 1 % 774 ng e TS|
oT 22 aBrycra 2024r 22 aBrycra 2024r.

+JILAJ Anvaes

PABOYAS ITPOT'PAMMA YUYEBHOI'O
HPEAMETA <MATEMATHUKA» _
AJTAIITUPOBAHHON OCHOBHOM OBPA30OBATEJIbHON ITPOT' PAMMBbBI
OCHOBHOTI'O OBILIEI'O OBPA30BAHUSA OBYYAIOIIINXCA
C 3AJIEP)KKOM IICUXUYECKOI'O PABBUTHS



OI'JTABJIEHUE

[TOSACHUTEJIBHAS BATTMCKA ......oooitiiiieiieie et 4
OO6m1ast xapakTepuUCTUKa y4eOHOTO MpeaMeTa «MaTeMaTHKA .......cvvveeruveennnne. 4
[enu u 3a7a4n u3ydeHus yueOHOro mpeaMeTa « MaTeMaTHKAY ...........covveeen.. 6
OcobenHocTH 0TOOpA M aanTaK Y4eOHOTO MaTepraia Imo MaTeMaTHKe...... [

BUJIBI JesiTeNibHOCTH 00yyvaromuxcs ¢ 3[1P, o6ycnoBnenHpie0co0bIMU
o0pa3oBaTeIbHBIMHU TIOTPEOHOCTSIMH H 00ECTICYHBAIONINE OCMBICIICHHOE
OCBOCHHE COJICPKAHUU 00Pa30BaHMUS 1O MIPEIMETY

CIMEATEMATHIKA ...vveenveeeieeesiteesitee sttt ettt ettt e st e b e e ssb e e st e b e et e e nneennnas 10
Mecto yueOHoro npeameta «MaTeMaTHKa) B YUSOHOM TIIAHE ..vvevvvvveerrenenns 10
PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA
MATEMATUKA». 56 KITACCBI ......coiiiiiiiieieeciee e 12
e U3YUCHHS YUCOHOTO KYPCA tvveeiuvrresirreresssreeessreessssnssssnesssssensssssesessneenns 12
MecTo y4eOHOTO KYPCa B YUCOHOM TIITAHE ... .vvveesrrreeessrreessssnesssssensssssesesssneenns 14
Coneprkanre yaeOHOTO Kypca (110 TOAAM OOYUCHHUS ) ...ceevveerureerreeareeaineenenes 14
S KITACC ..ottt ettt ree e 14
B KITACC ..ottt bbb et re e 15
PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «AJITEBPA». 7—- 9 KITACCHI 18
e U3yUEHUS] YUEOHOTO KYPCA ..vverureerureesnreeaneeassreessneesnnessnessnessnsesessnsesnnes 18
MecTo y4eOHOTO KYPCa B YUEOHOM TIIAHE. ....ceeuvveerreeureesnreesnreesneesnneeennneennnes 19
Conepxxanue yaeOHOTo Kypca (M0 TOJAAM OOYUCHUS ) ..eeeeurrreeireeerireeesnvneennens 19
4 3 2 SRR 19
B KITACC ..ottt ettt et e be e reenree e 21
D KITACC .ottt bbbt et bee e 21
PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «'EOMETPUS».7-9 KIIACChI
..................................................................................................................................... 23
e U3YUECHUS] YUEOHOTO KYPCA .evvernreernreesnreeaneeasnreensneesnnessnessnessnsesessneesnnes 23
MecTo y4eOHOTO KYPCa B YUEOHOM TIIAHE. ....ceeuvveerreeireesnreesnreesneeesneeesnneennnes 23
Conepxxanue yaeOHOTo Kypca (M0 TOJAAM OOYUCHUS ) ..eeeeurrreeireeerireeesnvneennens 23
4 3 2 SRR 23
B KITACC ..ottt ettt e be e ra e nree e 24
D KITACC .ottt ettt sttt beesbee e 25
PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTD 1 CTATUCTUKAY» 7-9 KJTACCBI .....ooovviiiiiiiiiiieiiie e, 26
e U3YUECHUS] YUEOHOTO KYPCA .evvernreerureesieraseeessreessneesnsesssessnnessssesessneessnes 26
MecTo y4eOHOTO KYPCa B YUEOHOM TIIAHE. ....ceeuvveerrreesireessreesnneesseeesseeesnneessnes 27
Conepxxanue yaeOHOTo Kypca (M0 TOJAAM OOYUCHUS ) ..vveeuvreerereeesireeesnrneesnnns 27
T KITACC .ot ettt bttt be e sree e 27
B KITACKC ..ot ettt sttt be e b e 27
Q KITACC ..ottt ettt sttt st et beesbee e 28



[TpumepHbIe KOHTPOIBHO-U3MEPUTETBHBIE MATEPHAIIBI ....veevveeenveeeieeeieeeenes 28

PE3VJIbTATBI OCBOEHHA YYEBHOI'O ITPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA .. 32

JIMHHOCTHBIE PE3VYJIBTATDBI ... 32
METAIIPEMETHBIE PE3VYJIBTATDBL ......cooiiiiiiiieee e 32
[TPEJAMETHBIE PE3VYJIBTATDBI ......oviiiiiiie e 33

[INIAHUPYEMBIE [TIPE/IMETHBIE PE3VJIBTATBI OCBOEHIA
PABOYEN I[TPOI' PAMMBI KYPCA «MATEMATUKA» . 345 KJIACC .... 34

B KITACC ..o 35
IVIAHNPYEMBIE IIPEJIMETHBIE PE3YJIbTATBI OCBOEHMA

PABOYEHN ITPOI'PAMMUBI KYPCA «AJITEBPA ... 37
T KITACC .o 37
B KITACC .ot 39
D KITACC .. 40
I[VIAHNPYEMBIE ITPEIMETHBIE PE3VJIbTATBI OCBOEHHMA

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

INTAHUPYEMBIE IIPEJIMETHBIE PE3VJIbTATBI OCBOEHMA
PABOYEU I[TPOI PAMMEI KYPCA «BEPOATHOCTD U CTATUCTUKA»

......................................................................................................................... 44
T EKITACC e 44
B KITACKC ..o n e 44
G KITACKC .ottt be e sne e 45
TEMATUYECKOE IINTAHUPOBAHUE .........coooviiiiiii 46



[TOACHUTEJIBHA A 3AITNCKA

pabouasi mporpamMmMa MO MaTEeMaThKe Uil OOydYarolUXCci C 3aJepiKKOM
ncuxuueckoro pazsurtus (nanee — 3[1P) Ha ypoBHE 0CHOBHOTO 00111€TO0 00pa3oBaHuUs
MIOATOTOBJIIEHa Ha OCHOBE @DenepabHOr0 TOCYJAapCTBEHHOTO 00pa30BaTEIbHOIO
CTaHAapTa OCHOBHOro obuiero oopazoanus (IIpuka3z Munnpocsemenust Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MuUHHCTEPCTBOM IOCTHIMM Poccuiickoi
®enepanmu 05.07.2021 r., per. Homep 64101) (mamee — ®I'OC O0O0), [IpumepHoi
aJIaITUPOBAHHON OCHOBHOM 00pa3oBaTeNbHON MpPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3zoBaHusi OOYYAIOMIMXCS C 3aJIEPKKON TMCUXUYECKOTO pa3BUTHs (000pEHHOM
pemieaneM ®YMO no obmemy obpazoBanuto (mporokon ot 18 mapra 2022 r. Ne
1/22)) (manee — ITAOOIT OOO 3I1P), [TpumepHoii pabouei mporpaMMbl OCHOBHOTO
oOmero oOpa3zoBanus 1o Tmpeamety «MaremaTtuka», IlpumepHoit mporpamMmbl
BOCIIUTAHUS, C YYETOM paCIpEICNICHHbIX M0 KjaccaM IpPOBEpsSEeMbIX TpeOOBaHUM K
pe3ysibTaTaM OCBOCHUS AJANTHPOBAHHON OCHOBHOM 00pa30BaTEIbHON MPOTrpamMMbl
OCHOBHOTO 00I11Ier0 00pa30BaHUsl OOY4YAIOUIUXCA C 3aJCPKKON TMCUXHUYECKOTO
pazButus. B paboueil nporpamme yuTeHbl UAEH U MOJ0KEeHUST KOHIeNIMU pa3BUTHS
MareMatuyeckoro oopasoanus B Poccuiickoii®denepanuu.

OO0mas xapakrepucTuka yue0Horo npeamera «MaremaTuka»

VYuebnsiii mpeamer «MaremMaTuka» BXOJUT B TPEIAMETHYIO 00JacThb
«Marematuka u uHpopMatuka». OH CIIOCOOCTBYET Pa3BUTHIO BBIYMCIUTEIBHON
KYJIbTYpbl U JIOTMYECKOTO MBIIUICHUS, (OPMHPOBAHUIO YMEHHUS IOJIb30BATHCS
QITOpUTMaMH, a TaKKe NPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEAHEBHOM >KuM3HM oOyuatomuxcsi ¢ 3[IP. YueOHblii mnpeamer pas3BuBaer
MBILUIEHHE, MPOCTPAHCTBEHHOE BOOOpak€HHE, (PYHKIIMOHAIbHYIO I'PaMOTHOCTD,
YMEHUS  BOCIPUHUMATh M KPUTHUYECKHM  aHAJIM3UPOBATh  HMHQOpPMALHUIO,
MPEACTABICHHYIO B PA3JINYHBIX (popMax.

OOyueHue mMaTeMaTuke JAaET BO3MOKHOCTh pa3BHBaTh y oOydaroniuxcs ¢ 311P
TOYHYIO, PAllMOHAJIIBHYI0O W WH(OPMATUBHYIO pedb, yMEHUE OTOMpaTh HaumbOojee
NOJXOSIINE SI3bIKOBbIE, CUMBOJIMYECKUE, Tpauueckue CpeAcTBa ISl BBIPAKEHUS
CY>KJICHUU U HATJISTHOTO X MPEJACTABICHHUS.

Heo0OxoaumMbpIM KOMIIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJKOBAaHHUH
ABIIIETCS  O0Ilee 3HAKOMCTBO C METOJaMU TO3HAHUA JACHCTBUTEIHHOCTH,
IIPEACTABICHUE O IPEIMETE U METOAaX MaTEMAaTHUKH, UX OTJIMYUU OT METOAOB JIPYTUX
€CTECTBEHHBIX M T'YMaHUTapHBIX HAayK, 00 OCOOCHHOCTSX MPUMEHEHHS MaTeMaTHUKU
JUISL pelIeHUs] Hay4YHbIX W NPUKIAJHBIX 3adad. Takum 00pa3oM, MaTeMaTU4YecKoe
oOpa3oBaHKe BHOCUT CBOM BKJIa/ B (popMupoBaHue 0011Iel KyIbTyphl YEJIOBEKA.

N3yyeHne MareMaTHKu TaKkXe CIHOCOOCTBYET ACTETHYECKOMY BOCHUTAHUIO
YeJioBeKa, MOHMMAHHWIO KpPacoThbl M M3SIIECTBA MAaTEMAaTUYECKUX PaCCyKICHUMH,
BOCIIPUSITHIO TEOMETPUUYECKUX (OPM, YCBOECHUIO UJIEU CUMMETPUH.



[IporpamMma oTpakaeT coaepkaHue oOydeHus npeamery «Martematuka» c
y4eToM 0COOBIX 00pa3zoBaTelbHBIX MOTpedHOCTEl 00yuaromuxcs ¢ 3I1P. OBnanenue
y4eOHBIM IpeaMeToM «MareMaTuka» NpeaCcTaBiIsieT ONPEACICHHYIO CI0KHOCTh IS
yuamuxcsi ¢ 3[IP. ¥V oOyuarommxcsa c¢ 3[IP nHauboisiee BbIpakeHbl OTCTaBaHUS B
pPa3BUTUU CIIOBECHO-JIOTMUECKUX (OPM MBILUIEHUS, MO3TOMY aOCTpaKTHbIE U
OTBJICUCHHBIE KATETOPUH UM TPYIHOAOCTYHIHBL. B TOXe BpeMs IpH CHenuaibHOM
oOyueHun oOydyaromuecss MOTYT BBIIOJHATh 3aJaHud 1o anroputMy. OHH
BOCIIPMMMYHMBBI K IIOMOIIM, MOTYT BBIIIOJHHUTH NEPEHOC HA aHAJIOIMYHOE 3aJaHUE
YCBOEHHOro crnocoba peunieHus. CHUKEHHUE Pa3BUTHS MBICIUTEIbHBIX OIEpaluil u
3aMEJUIEHHOE CTAaHOBJICHHE JIOTUYECKUX JEUCTBUM NPUBOAAT K HEIOCTATOYHOU
OCMBICJICHHOCTH COBEPIIAEMBIX YYEOHBIX JCHCTBHUI. Y 0Oydaromuxcs 3aTpyIHEHBI
CUETHBIC BBIYMCIIEHUS, MPOU3BOJMMBIE B YME. B NMUCHMEHHBIX BBIYUCICHHUSIX OHHU
MOTYT MNpOIyCKaTh OJMH W3 MPOMEXYTOUHbIX wIaroB. IIpu pabore ¢ 4yuCIOBBIMU
BBIPDQKCHHUSIMU, BBIYUCICHUEM HMX 3HAYEHUs MOTYT HE YJIEpKUBATh IPaBUIbHBIN
nopsiiok aercteuid. [1pu ynpouiennu, npeodpazoBaHuu BeipakeHnid yuamuecs ¢ 311P
HE MOTYT CaMOCTOSITEJIBHO MPHUHATH PEIICHUE O IIOCJIEN0BATEIILHOCTH BBIIIOJHEHUS
neiucTBuil. KOHKPETHOCTh MBIIIIEHUSI OCJIOXKHSET YCBOCHHsI HABBIKA PELICHUS
YPAaBHEHMM, HEPABEHCTB, CUCTEMbl YypaBHEHUM. M MajoIOCTYyIIHO COBEpILECHUE
oOpaTUMBIX Oneparuil.

Huskuii  ypoBeHb  pa3BUTHS  JIOTUYECKUX  ONEpAalUd, HEIOCTaTOYHAas
00OOIIIEHHOCTh MBIIUICHHUS] 3aTPYIHSIOT U3ydeHue TeMbl «DyHKIuu»: 1pu
onpeneneHu (QyHKIMOHAIBHOM 3aBUCUMOCTH, NPH ONHCAHUM TpapUUecKoit
CUTYaIIMH, UCTIONb3Ysl T€OMETPUUECKUil, anreOpandeckuid, QyHKIUOHATbHBIA S3BIKH.
Hepeako yuaniuecss He BUIAT pa3HUIIBI MEXKIY 00JACThIO omnpenesaeHust QyHKIUU U
00J1acThIO 3HAYEHUH.

Pemenue 3amau coOnpsbkKeHO € TPYAHOCTIMHU O(OpMIIEHUS KpaTKOW 3aIucH,
IPOBEICHUS aHaAJIM3a YCJIOBUS 33/1a4H, BbIIEICHUS CyliecTBEHHOro. O0yyaroumecs ¢
31IP 3aTpynHsIOTCS clelaTh YMO3AKIIOYEHHE OT OOIIEro K YacTHOMY, HEpEIKO
BbIOMpAIOT HEpalMOHAJbHBIE CIIOCOOBI  PEIIEHUs, HWHOTJa OTrpaHUYHUBAIOTCS
MaHUNYJALUSAMH C YACIAMH.

[Ipy w3yuyeHuum reomeTpuueckoro wMarepuana oOydaromuecs ¢ 3IIP
CTaJKMBAIOTCS C  TPYAHOCTBIO  JENaThb  JIOTUMECKHE  BBIBOJBI,  CTPOMUTH
NOCJIEN0BATENBHBIE pacCyKacHHs. HenpouHble 3HaHNsSI OCHOBHBIX TEOPEM FEOMETPUU
OPUBOJUT K OIIMOKAM B PEIICHUU TeoMeTpuueckux 3aaad. OOydaronigecss MoryT
NOJMEHUTH (POpMYITy, HENIPABUILHO NMPUMEHUTH TeopeMy. K cepbe3HbiM ommnbdkam B
peumieHuy  3aJad  OPHUBOMAT  HEAOCTAaTOYHO  PA3BUTHIE  MPOCTPAHCTBEHHBIE
npencraBieHus. IM C10KHO BBIMOJIHUTH YEPTEXK K YCIOBHIO, B MUCbMEHHBIX paboTax
OHU HE MOTYT IPUBECTU OOBICHEHUE K UEPTEKY.

TouyHOCTB 3aIOMUHAHMSI ¥ BOCIIPOU3BEICHHSI yueOHOTO MaTepraia CHUKEHBI 10
OpUYMHE CJIAa00CTH MHECTUYECKOM JEesATENbHOCTH, CY>KEHUus o0bema MaMsATH.
Oo6yuatomumcst ¢ 3I1P TpeOyercs Oosbllle BpeMEHHM Ha 3aKperieHHEe MmaTepuana,
aKTyaJau3auus 3HaHUU 110 ONIOPE IPU BOCIIPOU3BEICHUH.

Jlnst mpeoiosieHnst TpYIHOCTEHN B M3y4eHUH yueOHoro npeamera «MaremaTrka
HeoOxoauMa ajanTtanus o0bemMa M XapakTepa yuyeOHOro marepuana K
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MMO3HABATENIbHBIM BO3MOXKHOCTSIM ydamuxcs ¢ 3[IP. Crnemyer y4eOHBI maTepman
MIPENOTHOCUTh HEOOJBITUMHU TTOPIHUSIMHU, YCIOXKHSISI €r0 TMOCTETNICHHO, W3BICKHBATh
crocoObl  afanTalMy  TPYAHBIX  3aJaHUM, HEKOTOpble TEeMbl JaBaTh Kak
03HAKOMUTEJIbHBIE; UCKIIFOYAaTh OTJEIbHBIE TPYAHBIE T0KA3aTEIbCTBA; TEOPETUUECKUI
Marepuall peKOMEHIYETCS M3y4yaTh B IPOLECCE NPAKTHUYECKON MNESITEIbHOCTH IO
pemieHnto  3amad.  OpraHMdeckoe €IUHCTBO MPAKTUYECKOM W YMCTBEHHOMU
NESATEIPHOCTH Y4YalllUXCSd Ha YpoKaXx MaTeMaTHUKU CIOCOOCTBYIOT NPOYHOMY U
CO3HATEIHLHOMY YCBOCHHIO OA3MCHBIX MATEMATHUYECKUX 3HAHUN 1 YMEHUH.

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

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

" (opMHUpOBaHUE IEHTPAJIHHBIX MATEMATHYECKUX MOHSATUH (YUCIIO, BEIUYUHA,
reoMeTpuyeckas  Qurypa, IIEpEMEHHAs,  BEPOATHOCTb, byHKLHSA),
00€eCIeYnBaOIINX MPEEMCTBEHHOCTh U TEPCIEKTUBHOCTh MAaTE€MaTHYECKOIrO
oOpazoBaHnus obOydaromuxcs ¢ 3I1P;

* noaseaeHue odyyatouuxcs ¢ 31IP Ha TocTynmHOM AJi1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3H MAaTEMATUKHU U OKPY>KAIOIIET0 MUpPa, IOHMMAHUE MAaTEMATUKHU KaK
4yacTu o0IeH KyJIbTYphl YEIOBEUECTBA;

" pa3BUTHE WHTEIJICKTYaJbHBIX W TBOPUYECKUX CIOCOOHOCTEW OOyYaromuxcs C
311P, no3HaBaTeIbHON aKTUBHOCTH, HCCIIEIOBATENILCKAX YMEHUN, KPUTUYHOCTH
MBIIIEHUS, UHTEPECA K U3YYCHHIO MaTEMAaTUKH;

* (popmupoBaHue (YHKIHMOHATIBHON MaTeMaTU4YEeCKOM TIpaMOTHOCTU: YMEHHS
pacno3HaBaTh MPOSIBIICHUS  MaTeMaTHYECKUX  TOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEHN B pEAIbHBIX )KU3HEHHBIX CUTYallUAX U IPU U3YUYEHHUH IPYTUX
y4eOHBIX MPEIMETOB, NPOSBIEHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
dbopMyIMpoBaTh MX Ha S3bIKE MATEMaTHKU U CO3/1aBaTh MaTeMaTHYECKUE
MOJEIHN, MPUMEHSATh OCBOEHHBI MaTEeMaTUYECKUW amnmapar g perieHus
MPAKTUKO-OPUEHTUPOBAHHBIX ~ 3aJa4, MWHTEPIOPETUPOBaTH U  OLICHHUBATh
NOJIyYECHHBIE PE3YJIBTATHI.

JlocTrxkeHue 3Tux Lenei o0ecrnevynBaeTcs peieHueM CIIEYIOIINX 3a0ay.

* ¢opmupoBath y oOyuarmuxcs ¢ 3I[IP HaBbeiku yueOHO-TIO3HaBaTEIbHOU
NEeATEIbHOCTH: IUIAHUPOBaHUE paldOThl, MOWCK pAIMOHAIBHBIX MyTell ee
BBITIOJIHEHHUS, OCYIIIECTBIICHUSI CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HMHTEIUIEKTYaJIbHOMY pPa3BUTHIO, (OPMUPOBATH KayecTBa,
HEO0OXOMMbIE YETIOBEKY JJIsl MOJTHOLIEHHOM KU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHbBIE MAaTEMaTUYECKON JIEATEIbHOCTH: CHOCTU U TOYHOCTH MBICIIH,
UHTYULUHU, TPOCTPAHCTBEHHBIX MPEICTABICHHI, CIIOCOOHOCTH K MPEOJI0JIEHUIO
TPYIHOCTEW;

* (GopMHpOBATH KIIIOUEBBIC KOMICTCHIIMM YYaIIUXCs B paMKax MPEeIMETHOU
obnactu «Maremartuka 1 HHGOPMATHUKAY,

" pa3BUBATh MOHATUHHOE MBIIIICHUS oO0y4atomuxcs ¢ 3I1P;



" OCYIIECTBIISTh KOPPEKIMIO MO3HABATEIBHBIX MporieccoB ooyyatomnuxcs ¢ 3I1P,
HEOOXOJUMBIX JUIsI OCBOEHHUS TMPOTPAMMHOIO MaTepuana Mo YyyeOHOMY
npeaMerTy;

" [peaycMaTpuBaTh BOZMOXHOCTh KOMIIEHCAIIMU 00pa30BaTEIbHBIX ACPHUIIITOB B
OCBOGHHUH TMPE/IIECTBYIONIETO MPOTPaMMHOTO MaTepHaia y oOyJarommxcs ¢
3I1P 1 HEZOCTAaTKOB B UX MAaTEMAaTUYECKOM Pa3BUTHUH;

" chopmMHupOBaTH YCTOWYUBBINA HHTEPEC YUAIIUXCS K IPEIMETY;

" BBIABJIATH U Pa3BUBATh MaTEMATHUECKHE U TBOPUECKHE CITIOCOOHOCTH.
OCHOBHBIE JIMHUU COZAEpXKaHUsS Kypca MareMaTuku B 5—9 kiaccax: «Yucna u

BBIUMCIECHUSDY, «Anredpa» («AnreOpanyeckue BBIPAXKEHUS», «YPpaBHEHUA W
HEpaBeHCTBA»), «DyHkuum», «l'eomerpusi» («l'eomerpuueckue ¢GuUrypsl U HX
CBOMCTBaY, «3MepeHne reoMeTpUIECKUX BEINYMHY), « BEpOSITHOCTD M CTaTUCTUKAY.
JlaHHbBIE TUHUM PA3BUBAIOTCS MapajljIeNIbHO, KaXKasi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHA OT JApPYroid, a B TECHOM KOHTaKTE H
B3aumoaeiictBuu. Kpome »3Toro, ux oOBEOUHSET JIOTMYECKas COCTaBIAOIIAs,
TpaJULIMOHHO PHUCYIAsi MATEMATHUKE U POHU3BIBAIOIIAS BCE MATEMATUYECKHE KYPChI
u coxaepxarenbHble TMHUU. ChopmynupoBanHoe B DenepanbHOM rocyJapCTBEHHOM
00pa3oBaTENbHOM CTaHJIAPTE OCHOBHOTO 00IIEro 0Opa3oBaHUs TPEOOBAHUE «YMETh
ONepUpOBaTh MOHATUAMMU: OIIPEACIICHUE, aKCHOMA, TEOPEMA, I0KA3aTEIbCTBO; YMEHUE
pacno3HaBaTh MCTUHHBIE M JIOKHBIE BBICKA3bIBAHUS, MPUBOAUTH IPUMEPHl H
KOHTPIIPUMEPBI, CTPOUTH BHICKA3bIBAHUS U OTPULIAHMSI BBICKA3bIBAHUI» OTHOCUTCS KO
BCEM KypcaM, a (GOpMHUPOBAHHE JIOTUYECKMX YMEHHUM pacnpeenseTcs 1o BCeM rojam
00yueHHs Ha YPOBHE OCHOBHOI'O 00IIIero o0pa3oBaHuUs.

Conepxxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJbTaTam
ocBoeHus [IpumepHoil paboueit mporpaMMbl, pacrpeAesIEHHBIM 10 ToJaM 00ydeHUs,
CTPYKTYpUPOBAHO TakMM 00pa3oM, 4TOOBbI KO BCEM OCHOBHBIM, NMPUHIUIHAIBHBIM
BOIpocaM  oOydaromuecsi  o0palllayiiCh  HEOJHOKPATHO, UYTOOBI  OBJIAJICHUE
MaTeMaTUYECKUMH TMOHATUSMU M HABBIKAMHM OCYIIECTBISJIOCH MOCIENOBATEIBHO U
MOCTYMATENbHO, C COOJIOJEHUEM MPUHILIUINA MPEEMCTBEHHOCTH, & HOBBIE 3HAHUSA
BKJIFOUAJIMCh B OOLIYI0 CHCTEMY MAaTE€MaTHYECKUX MPEICTABICHUN O0YyYaroIIUXCs C
3I1P, pacmmpsas u yriyouss e€, o0pa3ys IpOYHble MHOKECTBEHHBIE CBA3U. OO01Ime
eI u3ydeHus: yueOHoro npeamera «MaremaTuka» mnpejactaBieHbl B lIpumepHoit
paboueil mporpamme OCHOBHOT'O 0011IeT0 00pa3oBaHUs.

Oco0enHocTH 0TOOPA M aJanTalluM Y4eOHOI0 MaTepHuaJia 10 MaTeMaTHKe

OOyuenne yueOHOMY TpeaMeTy «MareMaTthka» CTPOUTCS Ha CO3IJaHHUU
ONTUMAJIBHBIX YCIOBUU /I YCBOEHUS TPOTPAMMHOTO MaTepHalia 00ydJarouuMHCs ¢
3IIP. Bonbiioe BHUMaHUE yAeNseTcss 0TOOpY yu4eOHOro MaTepraia B COOTBETCTBHH C
MPUHILIUIIOM JOCTYMHOCTH IPH COXPAHEHUU OO0IIero 0a30BOr0 YpOBHS, KOTOPBI
JOJKEH IO CO/IEP KAHUIO U 00BEMY OBITh a1allTUPOBAHHBIM I 00y4daromuxcs ¢ 3[1P
B COOTBETCTBHM C HX OCOOBIMH oOOpa3oBaTelbHBIMU TOTpeOHOCTSIMH. CremyeT
o0jerynTh oBIaZeHue marepuanoMm oOyuaromumucs ¢ 3I[IP mocpenctBom ero
JETaTbHOTO OOBSICHEHHUS C CUCTEMATUYECKUM TTOBTOPOM, MHOTOKPAaTHOM TPEHHUPOBKU
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B MPUMEHEHUU 3HAHWM, HCIOJIb3YS MPUEMbl aKTyaln3aluu (BU3yallbHAas OMOpa,
MaMsTKa).

[Iporpamma IpeayCcMaTpUBAaeT BHECEHUE HEKOTOPBIX  HM3MEHEHUM:
yMEHbIIEHHE O00beMa TEOPETUUYECKUX CBEICHUM, BBIHECEHHE OTICIbHBIX TEM HIIU
[EJIBIX Pa3/IeNioOB B MaTepUaIIbl 151 0030pHOT0, 03HAKOMUTEILHOTO U3YUCHHUSI.

N3meHneHnus nporpaMmmsl B 5-9 Kjaccax

Mamemamuka 6 5 u 6 knaccax

B 03HaKOMUTEIBHOM ILIAaHE PEKOMEHAYETCS HW3y4daThb CIEAYIOIIME TEMBI:
«Pumckas Hymepauus», «Pauble Qurype», «umuaap, konyc, mapy», «Kyo»,
«lIpssmoyronpHbBIN Mmapamnenenumnen», «llepemenienre Mo KOOpAMHATHOW IPSIMON»,
«Mopaynp yucna», «HuciaoBble NPOMEXYTKH»; «Macmrad» (M3ydaerca B Kypce
«I['eorpadusi»); «M300paxeHne reoMeTpuuecKux (pUryp Ha HEIMHOBAHHOU Oymare ¢
WCIIOJBb30BAaHUEM LMPKYJA, JIMHEWKW, YrOJbHUKA, TpPAHCHOpPTHpa», «/[nuHa
okpyxHocTH», «[lmomane kpyra», «llapannensusie npsmeiey», «llepneHaukynspHbie
npsimeie», «OceBasi U LEHTpaJIbHAsT CUMMETPUMN» (U3ydaeTcsl B Kypce TeOMETPHH);
«beckoHeuHble TMEPUOIUYECKHE [eCATUYHBbIE IpoOu. JlecaTnuHoe npuOIHKEHHE
OOBIKHOBEHHOM ApoOn» (M3ydaeTcsl B Kypce ajireopsbl).

Crenyer yMEHBIIMTH KOJIMYECTBO YAacOB Ha cienyromue TeMbl: «Pemenue
JOTUYECKUN 3amau», «lnumHa otpeskay, «lllkane», «PacnpenenuTenbHbld 3aKOH
YMHOXEHHUS», «3aMuCh NPOU3BEIICHUS ¢ OYKBEHHBIMU MHOXKUTEIAMIY, «[locTpoeHue
KOH(Urypanuii 3 vacreil npsMoM, OKPYHOCTH HAa HEJIMHOBAHHON M KJIETYAaTOH
Oymarey, «Jlenurenu u kpatHsie. [IpusHaku nenumocTtn», «Hambonpimmii oOmmit
JeNUTeNb U HauMeHblllee o0Iee KpaTtHoe. JeIMMoCTh CyMMBbI M IPOU3BEICHUSY.
«IIpuBenenue 1pobu K HOBOMY 3HaMeHaTelNoy, «Haxoxk1eHne yacTH Hesoro U 1eyioro
no ero yactuw». «OKpyrieHue NeCATHUHBIX Apobei». «Pemenue 3amad nepedopom
BCEX BO3MOXHBIX BapuaHTOBY». «CocTaBiieHHe OYKBEHHBIX BBIPAKEHUM IO YCIOBUIO
3amauny. BeicBOOOAMBIIIMECS Yachl MOKHO MCIIOJIb30BaTh HA MOBTOPEHUE (B HaYaJle U
KOHIIE Y4eOHOT0 T0/1a), Ha U3y4YeHne Hanbosee TPYIHBIX U 3HAUMMbBIX TeM: B V Kiiacce
— Ha pelIeHNEe YPaBHEHUH, PUBEJIEHNE APOOU K HOBOMY 3HAMEHATEI0, YMHOKEHHUE U
JeJieHue JECATUYHBIX apoOei, m3mepeHue yrioB; B VI kimacce — paelcTBus ¢
ITOJIOKUTENIBHBIMU M OTPULIATENIbHBIMU YHUCIIAMU, PEIICHUE YPABHEHUN, CIIOKEHUE U
BBIUMTAHHUE YMCEN, COAEPKALIUX LIETYI0 U APOOHYIO YacTh, HA YMHOKEHUE U JICTICHHE
O0OBIKHOBEHHBIX JAPOOEH.

Anzeopa

B 03HaKOMMTEIBPHOM IIJIAHE PEKOMEHAYETCS HW3ydaTb CIEAYIOIIME TEMBI:
«ppaunonanbaeie uncia. [eldicTBuTenbHble ynuciay, « CpaBHEHHE IEMCTBUTEIbHBIX
quces, apu@METHICCKUE JCHCTBHS C JIEHCTBUTEIBLHBIMU uynciaMmuy», «Haxoxnenue
MpUOJIMKEHHBIX 3HAYE€HWW KBaApaTHOTO KopHs», «Teopema Buera», «Pemenus
YPAaBHEHUHU TPEThEU U YETBEPTOU CTENEHEN PA3JIOKEHUEM HA MHOKUTENN», « DyHKIUS Yy
=vx u ee rpadpuk», «llorpemHocTs M TOYHOCTh NPUOTIKEHHSY, «YUeTHble H
HeueTHble QyHKIMW», «DyHKIHSA y=x"», « DyHKIMS y= ax’, ee rpadMK M CBOMCTBA.
'paduku Gynkuumii y= ax? + N u y=a(x-m)?, «YpaBHEHHE C JBYMs IIEPEMEHHBIMHU U €TI0
rpaduky», «I'padudeckuii crocod perieHus: CUCTEMbI ypaBHEeHHI», «300pakeHue



YJIEHOB apu(METHUECKON U T€OMETPHUUECKON POTPECCHI TOUKaMH Ha KOOPAMHATHOM
MJI0CKOCTH. JIMHEHHBIN U 3KCIIOHEHIHUANBHBIN poCcT. CHOKHBIE MPOLEHTHD.

Cnegyer yMEHBIIUTh KOJMYECTBO YAaCOB Ha H3ydeHHE TeM: «DopmysbD»,
«Jloka3zaTenbCTBO TOXKIECTBY», «JIMHEHHOE ypaBHEHHE C JIBYMSI HEU3BECTHBIMUY,
«I"paduk MUHEHHOTO ypaBHEHUS C ABYMs NepeMEeHHbIMUY, «I'paduyeckoe pelieHue
JIMHEWHBIX YPAaBHEHUU U CHCTEM JIMHEHMHBIX YpaBHEHUN», « CBOMCTBA KBaJAPAaTUUHON
byHKITINY.

BeicBOOOIMBIIMECST 4Yachl PEKOMEHAYETCS MCHOJIb30BaTh: I JIyYILIEH
npopaboTKu Hambosee BaKHBIX TeM Kypca: «Pemenuwe ypaBHeHmil», «Pemienue
cUCTeM ypaBHeHHI», «CoBMeCTHBIE NEHCTBUS ¢ Ipodsimuy, «[IpumeHeHne cBONCTB
apu(MeTUYeCKOro KBaJAPAaTHOIO KOPHSA»; Ha TIOBTOPEHHUE, peIlIeHue 3ajad,
npeoOpa3zoBaHuEe BHIPAKEHUM, a TAK)KE Ha 3aKpeIJICHUE M3YYeHHOr0 MaTepurara.

T'eomempusn

CienyeT OCHOBHOE BHUMAHHE YJIEIUTh MPAKTUYECKOW HANPaBICHHOCTH Kypca,
WCKIIIOYMB M YIOPOCTUB HaWOOJIee CIOXKHBIA 11 BOCHPUSTHS TEOPETUUYECKUI
Marepuasi. Ha ypokax reoMerpun HEOOXOAMMO MAKCUMAJIbHO HCIOJIb30BATh
HarjsAHble CpelacTBa OOydeHHs, OOJIblIe MPOBOJUTH MPAKTUUYECKUX paboT C
y4yaluMucs, peuars 3a1a4ud. CTpOUTh pelieHue 3a1a4 Mpu NOCTOSTHHOM OOpalieHUH
K HATJJHOCTU — PUCYHKAM U YEepTEKaM.

O3HakoMuUTENBHO JaTh TeMbl: «TeopeMbl M JOKa3aTenbCTBO. AKCHOMBIY,
«JlokazarenbCTBO  OT NPOTUBHOrO», «CymecTBOBaHME M €IWHCTBEHHOCTH
NEPIEHAUKYJIApa K IpsAMon», «Meroa reoMeTpudeckux mecr», «Meroa yaBoeHus
Meauanbsy, «Teopema daneca u Teopema O MIPONOPLHUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojbHUKay, «I3MeHeHne TpUroHoMeTpudeckux (GyHKIUH PU BO3pacTaHUU
yraa», «®Dopmyabel Uil pAaaAMyCOB BIIMCAaHHBIX M ONMCAHHBIX OKPYKHOCTEH
NPaBUWIBHBIX MHOTOYTOJBHHUKOBY», «YpaBHEHUE NpsiMoily», «JBuxkenune», «CBoKCTBa
IBIKEHUA», «Teopema 0 IpOU3BENECHUN OTPE3KOB XOPJI, TEOPEMBI O NPOU3BEIACHUN
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KACATEIBHOW.

CrenyeT yMEHBIIUTh KOJMYECTBO YacOB Ha M3ydeHHEe TeM: «CHMMETpUYHBIE
¢urypsl. OCHOBHbIE CBOMCTBa OCEBOI CUMMETpUN», «LIeHTpaibHass CUMMETPHSI»,
«lTapannensubiii  mepeHocy», «lloBopor», «lIpeoOpazoBanue mnomobus. IlomgoOue
COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIE 3aJa4M HA ITOCTPOCHHUE C IOMOIIBIO
UUPKYJSl W JIMHEWKW», «JlekapToBbl KOOpAMHATHI Ha IUJIOCKOCTW», «PemeHune
TPEYTroJabLHUKOBY, «[lomobue dhurypy.

BricBoOoaMBIIIMECS Yachl UCIIOJIB30BATh HA PEIICHHUE 3a/1a4 U TOBTOPEHHUE.

Bepoamnocmo u cmamucmuka

B cBsi3u ¢ TeM, UTO JaHHBIM KypcC BBI3bIBAET HAWOOJIBIINE CIIOKHOCTU MJIs
oOyuartomuxcst ¢ 3P, cBsi3aHHbIE CO CHMIKEHHBIM YPOBHEM pa3BUTHUSL CIOBECHO-
JIOTUYECKOTO MBIIUICHUS, €r0 M3Y4YEHUE JOJHKHO CTPOUTHCS Ha 0a30BOM YpOBHE U
NOCTYITHOM JUIsI YYEHHKOB Marepuasne. OCHOBHOE BHHMAaHUE CIEAYET YNEIUTh
pas3zienaM, CBA3aHHBIMH C TIOBTOPEHHEM IMPONIAECHHOIO MaTepuana, YBEIUYHUTh
KOJINYECTBO YIPAXKHEHUU U 3aJaHUM, CBI3aHHBIX C IPAKTUYECKOU JESATEIBHOCTHIO
00yJaroImxcs.



HeoOxomuMo TmepecMOTpeTh COJIEpKaHHE TEOPETUYECKOr0 MaTepualia u
XapaKkTep €ro H3JIOKEHUS: TEOPSTHUYESCKHA MaTephal MpPEeNoJHOCUTh B IIPOIECCEe
pelieHrs 3a7ad W BBIMIOJTHCHHUS 3aJaHU HATJISTHO-TIPAKTUYECKOTO XapakTepa; He
TpeOOBaTh BHIBOJIAa M 3alIOMHHAHUS CIIOKHBIX (OPMYJ, PEIICHUsS HECTaHIApTHBIX,
TPYAOEMKHX 3aaHui. P TeM creayeT u3ydaTh B 03HAKOMHUTEIIHLHOM IUTaHE.

[Iporpamma  mpenocTaBisieT aBTOpPY padoueil mporpamMmbl CBOOOIY B
pacmpezielieHnu MaTepuaia Mo 4eTBepTsaM (Tpumectpam). Pacmpenenenne BpeMeHH
HAa M3y4YeHHE TEM B TeUeHHE YYEOHOTO TroJa CaMOCTOSATEIbHO OIpeneseTCs
00pa3oBaTeNbHON OpraHu3alren U 3aBUCUT OT OCOOEHHOCTEN IPYIIIbI O0yYaroIIMXCs
¢ 311P u ux ocoObIx 00pa30BaTENbHBIX MTOTPEOHOCTEIA.

BH/BI AesTeJIbHOCTH 00y4yaroumuxcs ¢ 3I1P, 00ycioB/1eHHBIC0CO0OBIMHU
o0pa3oBaTeJbHBIMH NOTPEOHOCTAMH M 00ecneYnBaIoIIne
OCMBICJICHHOE OCBOCHHE COAEeP:KaHUM 00pa30BaHMsA 10 IPEeAMeETYy
«MaremaTuka»

Conepxxanue BUAOB JesTenbHOCTH oOyuwaromuxcs ¢ 3IIP ompepensiercs ux
0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAMH. [IOMUMO MIMPOKO HMCMOJIB3YEMBIX B
OOII OO0 o6mux ams Bcex 00y4aronuxcsi BUJIOB JESTEILHOCTU CIEAYET YCUIHUTh
BU/JIBI ICSITEIIBHOCTHU ClieU(PUYHbIC JJIs JAHHOW KaTeropuu JeTei, 00ecreurnBaromme
OCMBICJIEHHOE OCBOCHHE COJIEp)KaHMUsI OO0pa3oBaHUA 10 TMPEAMETY: YCUIICHUE
NPEAMETHO-TIPAKTUYECKON JEATEIbHOCTH C AKTUBU3ALUEH CEHCOPHBIX CHCTEM;
YepeoBaHUE BHUIOB JICATEIBHOCTH, 3aJCUCTBYIOIIUX PpA3JIMYHBIE CEHCOPHBIC
CUCTEMBI; OCBOEHHE MaTepuaja ¢ OMOpPO Ha alrOPUTM; «IOIIArOBOCTh» B U3yUYCHUU
Marepuaa; UCIOJIb30BaHUE JONOJHUTEIBHOU BU3yaIbHOW OMOPHI (CXEMBI, IA0JIOHBI,
OTIOpHBIC TAOJMIIBI); PEUEBONM OTYET O TpoIecCCe U pe3ysbTaTe ACSATEIbLHOCTH;
BBITIOJTHEHUE CIEIUATbHBIX 3aJaHUi, O00ECNEeUMUBAIOIINX KOPPEKIUIO PErysiun
y4eOHO-TI03HABATENBHOM IESITEIbBHOCTU U KOHTPOJIb COOCTBEHHOTO PE3yJIbTata.

Temarnueckas u TepMHHOJIOrHYeckas Jiekcuka coorerctByer OOIT OOO.

st oOyuvaromuxess ¢ 3IIP cyiecTBEeHHBIM SIBISIOTCA MPUEMBI PabOTHI C
JIEKCUYECKUM MaTepuayioM 1o mpeamery. [IpoBomutcs crnenuaibHas paboTa IO
BBEJICHUIO B aKTUBHBIA CJIOBaph OOYYaIOIIUXCS COOTBETCTBYIOIICH TEPMUHOJIOTHHU.
N3yuaemMble TEpMUHBI BBOJSTCS HA TIOJMCEHCOPHON OCHOBE, 00s13aTeIbHA BU3YyaIbHas
MO/IJICPIKKA, AITOPUTMBI PaOOTHI C ONIPEIeTICHUEM, OMTOPHBIE CXEMBI JJISI aKTyaTH3alliu
TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «MareMaTuka» B y4eOHOM IJIaHe

B cootrBerctBUM ¢ ®enmepaibHbIM TOCYIApPCTBEHHBIM 00pa30BaTEIbLHBIM
CTaHJIapTOM OCHOBHOT'O 00IIero oOpa3oBaHUs Yy4deOHbIA TpeameT «MaremaTukay
BXOJUT B TIPEAMETHYI0 o0jacth «MaTemaTnka W WH(OOpPMATHUKa» W SIBISCTCS
o0s13aTenbHBIM 171 u3ydeHus. B 5-9 kiaccax yueOHbI nipeamer «MartemaTukay
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TPAJUIIMOHHO M3Y4aeTCs B paMKax CIEIyIOIIHUX y4eOHBIX KypcoB: B 5-6 kiaccax —
Kypca «Marematuka», B 7-9 kjaccax — KypcoB «AmnreOpa» (BKIOYas 3JIEMEHTHI
CTaTUCTUKHW M TEOpUH BeposiTHOCTeH) um «I'eomerpusi». Hacrosiel mporpaMmoit
BBOJMTCS CAMOCTOSITENIbHBIN Y4eOHBIN Kypc « BepOSITHOCTh M CTaTUCTHKAY.

HacTosieit nporpaMmoii nperycMaTpuBaeTCs BbIICICHUE B yUeOHOM IUIaHE Ha
U3y4EHUE MaTEMATUKH B 5—6 KJjlaccax © yueOHBIX YaCOB B HEZEIIIO B TEUEHUE KAXK]I0TO
roja oOyueHus, B 7-9 kiaccax 6 yueOHBIX YaCOB B HEEIIO B TEUCHHE KaXKJ0TO ro/1a
oOyueHwus1, Bcero 952 yueOHBIX daca.

Copeprxanue yueOHoro npeamMera «MaTeMaTrkay, NpeACcTaBICHHOE B pabouei
nporpamme, cooTBeTcTByeT ®I'OC OOO, ocHOBHOW 00pa3oBaTENbHON HporpaMmme
OCHOBHOTO 001Iero o0pa3oBaHus, aJdalTHUPOBAHHOM OCHOBHON 00pa3oBaTENIbHOM
OporpaMMe OCHOBHOIO oO0miero oOpa3oBaHHMsl OOYYalOIIMUXCS C  3aJEpHKKOI
IICUXUYECKOTO Pa3BUTHS.

TemaTuyeckoe IJIaHUPOBAaHME YYEOHBIX KYpCOB U  PEKOMEHIyEMOE
pacnpeneneHrue yueOHOro BpeMEHH JJI U3yYEHHUsI OTIEIbHBIX TEM, NMPEJIOKEHHBIE B
HACTOSIIEN MporpaMMe, HaJl0 pacCMAaTPUBATh KaK MPUMEPHbIE OPUEHTUPHI B IIOMOIIIb
COCTABUTENIO ABTOPCKOW paboyeil mporpaMMbl U MPEXIE BCETO YUYHUTEN0. ABTOP
pabouell mporpaMMbl BIIPAaBE YBEJIMYUTH MPEMJIOKEHHOE YHCIO YYEOHBIX 4acoB Ha
TeMbl, TpeOyromue Oosee AIUTeNbHOro u3ydeHus oOydarommmucs c¢ 3IIP, wim
YMEHBUIUTH KOJIUYECTBO YACOB HA TEMbI, H3y4YaeMbl€ HA 0O3HAKOMHUTEILHOM YpPOBHE.
JIOIyCTUMO TaKXe JIOKaJIbHOE IIEPEPACIIPENECIICHNE W IEPECTAHOBKA 3JIEMEHTOB
COJep)KaHusl BHYTPUM JAaHHOrO Kkjacca. KoauuecTBo MpoBEpOYHBIX — padboT
(TeMaTH4yecKuil U UTOrOBBIN KOHTPOJIb KAUeCTBA YCBOCHHSI yueOHOTo MaTepuasa) U Ux
TUN (CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE pabOThI, TECTHI) OCTAIOTCSI HA YCMOTpPEHHE
yuutens. Takke yunuTenb BOPaBe YBEIUUUTh WM YMEHBUIUTh YMCIO YU€OHBIX YacOB,
orBeA¢HHBIX B [IpumepHoii paboueidt mporpamme Ha 0000IIeHHE, TOBTOPEHUE,
CUCTEMATU3ALMI0 3HAHWK oOOydarommxca. EAMHCTBEHHBIM, HO NPUHLUIHAIBHO
BaXHBIM KPUTEPHUEM, SIBISIETCSA JTOCTH)KEHHE PE3yJIbTaTOB OOy4YEHHs, YKa3aHHBIX B
HACTOSIIEN MPOrpaMMe.
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PABOYAA ITPOTPAMMA YUEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KITACCBI

Henu n3yyeHusi yaeOHOro Kypca

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

" [poAoSiKeHUE (HOPMHUPOBAHUSI OCHOBHBIX MATEMAaTHYECKUX MOHATHH (YHUCIIO,
BeNIMYMHA, reoMeTpuueckas (urypa), o0ecrneynuBaIuX MPEEeMCTBEHHOCTh U
MEePCHEKTUBHOCTh MAaTEMAaTUYECKOT0 00pa30BaHMs 00yUYaIOIIUXCS;

" pa3BUTUE WHTEUICKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH OOydarommxcs c
3I1P, nmo3HaBaTebHONW aKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHHM, UHTEpeca K
U3YYCHUIO MaTEMAaTUKH;

* nojaBeaeHue oOyyarommuxcs ¢ 3[1P Ha TOoCTynmHOM /1711 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBS3M MaTEMaTUKU U OKPY’KAIOIEro MUPa;

* (popmupoBaHue (QYHKIMOHATHHOH MaTEMaTHYECKOM TPaMOTHOCTH: YMEHUS
pacno3HaBaTh MaTeMaTHYECKHE OOBEKTHI B pEabHBIX KU3HCHHBIX CUTYyaITUsX,
MIPUMEHSATh OCBOCHHBIC YMCHHS JJIS PEIICHUS IMPaKTUKO-OPHEHTHPOBAHHBIX
3a1a4, MHTEPIPETUPOBATHh IMOJyUYCHHbIE pe3yJbTaThl M OIEHWBAaTh HX Ha
COOTBETCTBHE MPAKTUIECKON CUTYaIUH.

OCHOBHBIE JIMHUU COJEPKaHMUS Kypca MaTemMaTHKu B 5—6 Kiaccax —
apudMeTnyecKkas U TeOMETpUYEeCcKas, KOTOPbIE pa3BUBAIOTCS MMapaslIeNbHO, KaK/Ias B
COOTBETCTBUM C COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT JIPYIOi, a B
TECHOM KOHTaKT€ W B3aUMOJCHCTBUU. Takke B Kypce MPOMCXOAUT 3HAKOMCTBO C
AJIEMEHTaMU alreOphl U ONMUCATEIbHON CTATUCTHKHU.

N3yyenue apudmeTnueckoro mMarepuanga HauMHAETCA CO CUCTEMaTu3aluu U
pPa3BUTHS 3HAHWUW O HATypaJbHBIX YHCIIAX, MOJTYYCHHBIX B HadalbHOHU mikoje. [Ipu
TOM COBEPIICHCTBOBAHWUE BBIYUCIUTEIPHOW TEXHUKH W (OPMHPOBAHHWE HOBBIX
TEOPETUYECKNX 3HAHWHA COYETACTCS C Pa3BUTHUEM BBIUUCIUTEIBHOW KYJIbTYPHI, B
YACTHOCTH C OOy4YeHHEM MPOCTEHINNM MpUEMaM MPHUKUAKUA U OIEHKH PE3yJbTaTOB
BbIYKCIICHUN. M3ydueHne HaTypabHBIX Ynces MPOA0bKaeTcs B 6 Kiacce 3HaKOMCTBOM
C HAYaJIbHBIMU TIOHSITUSIMU TEOPUU JICITUMOCTH.

Jpyroii KpymHbIi OJOK B coliepKaHUU apru(PMETUIECKON JIMHUUA — 3TO JPOOH.
Hauano n3ydennsi 0OBIKHOBEHHBIX U JICCSITHUHBIX APOOEi OTHECEHO K 5 Kiaccy. ITo
MEePBBIM ATanm B OCBOCHUM JpOoOeH, Korja MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMHU
UJesMU, TOHATHSIMHU TeMbl. [Ipu 3TOM paccMoTpeHHEe OOBIKHOBEHHBIX ApOOEi B
MOJIHOM 00BbEME MPEAIIECTBYET U3YUCHHIO NECATUYHBIX IPOOEei, 4TO 1enecoo0pa3Ho
C TOYKH 3PEHUS JIOTUKH W3JIOKEHUs YHUCIOBOW JIMHWH, KOT/Ia TIpaBHJia JIEHCTBUH C
JNECATUYHBIMH  JPOOSMH MOXHO OOOCHOBAaTh YK€ H3BECTHBIMHM aJTOPUTMAMHU
BBITIOJTHCHUS JCHCTBUN C OOBIKHOBEHHBIMH JPOOSMH. 3HAKOMCTBO C JCCSITHUYHBIMU
ApOOSIMH PaCIIMPUT BO3MOXKHOCTH JJIsSI TIOHUMAaHHS OOYUYaOIUMUCS MPHUKIATHOTO
IPUMEHEHHUST HOBOW 3aITMCH TIPU M3YUYEHUHU JPYTHUX MPEIMETOB M MPH MPAKTHICCKOM
ucrnonb3oBaHuu. K 6 kimaccy OTHeC€H BTOpOM HJTam B M3y4YeHUHW ApoOeH, rie
MIPOUCXOUT COBEPIIICHCTBOBAHNE HABHIKOB CpPaBHEHHUS U TpeoOpa3oBaHUs JPoOeH,
OCBOCHHE HOBBIX BBIYMCIUTEIBHBIX aJITOPUTMOB, OTTAYNBAHIE TEXHUKU BBIUYUCIICHUH,
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B TOM YHCJI€ 3HaYCHHUI BBIPAKEHUH, COAEpKAIIUX U OOBIKHOBEHHBIE, M JIECATHUHBIC
ApoOu, yCTAaHOBJICHUE CBA3CH MEXIy HUMH, PACCMOTPEHUE MPUEMOB PEILICHUS 3a/1a4
Ha apobu. B Hauane 6 kiacca NpoOMCXOIUT 3HAKOMCTBO C MOHSTUEM MTPOLICHTA.

Oco0eHHOCTHIO U3YyUEHUS MOJTOKUTEIBHBIX U OTPUIATEIBHBIX YUCEI SIBIISIETCS
TO, YTO OHHU TaK)XK€ MOTYT pacCMaTpUBAaThCs B HECKOJIBKO 3TaroB. B 6 kiiacce B Hayase
n3ydeHus: TeMbl «[10JI0KUTENBHBIE U OTPULIATENIBHBIE YHCIIA» BBIIEIAETCS NOATEMA
«llensle ymcma», B paMKax KOTOPOW 3HAKOMCTBO C OTPULATEIBHBIMM YHUCIAMHU H
JNEUCTBUAMH C TOJOKUTEIBbHBIMU M OTPULATEIBHBIMH YHCIAMU IPOUCXOJUT HA
OCHOBE COJEP)KATEIBbHOTO MOAXO0JA. OJTO IMO3BOJSET HA JOCTYIHOM YPOBHE
[TO3HAKOMHTbH YHAIIUXCS TPAKTUYECKHA CO BCEMU OCHOBHBIMU MOHATHSIMH TEMBI, B TOM
Yyyclie W C TpaBWIaMU 3HAKOB MPU BBIMIOJHEHUM apUDMETHUUYECKUX JEHCTBUM.
N3yuyenue palioHaNbHBIX YUCET HA 3TOM HE 3aKOHUYHUTCSA, a OyJeT MpPOJOJIKEHO B
Kypce anredpsl 7 Kiacca, 4To CTaHeT CIAEAYIOLUUM IPOXO0J0M BCEX MPUHLUIUATBHBIX
BOIPOCOB, TEM CaMbIM pa3/IeJIeHUE TPYIHOCTENH 00JieryaeT BOCIpUATHE MaTepuaa, a
pacnpeziesieHue BO BpEMEHH CIIOCOOCTBYET MPOYHOCTU MPUOOPETAEMBIX HaBBIKOB.

[Ipn 00yyeHUUM pEmIeHUI0 TEKCTOBBIX 3a/ady B 5—O6 Kilaccax HCIOIb3YIOTCA
apupMeTnyeckue NpuémMsl petieHusl. TeKkcToBble 3aaun, peliaeMble Mpu OTPadbOTKe
BBIUHMCJIMTEIbHBIX HAaBBIKOB B 5—6 KJlaccax, pacCCMaTPUBAIOTCS 3aJayd CIICTYFOIIUX
BHUJIOB: 33Jaud Ha JIBDKEHHME, Ha 4YacTW, Ha I[OKyOKH, Ha paboTry u
ITPOU3BOJIUTENIBHOCTh, HA NPOLIEHTHI, HA OTHOWIEHWA W mnponopuuu. Kpome Toro,
oOyuaroluecs: 3HaKOMSTCS C NMpuUéMaMH pelleHHs 3a/1ad MepedopoM BO3MOXKHBIX
BapUAHTOB, y4yaTcsi paboTaTh ¢ HH(POPMAIIUEH, TIPEACTABICHHON B (popme TabIuIl niu
Iarpamm.

B Ilpumepnoii paboueit mnporpamMme MPEAyCMOTPEHO (HOPMHUPOBAHUE
OpONEAEBTUUECKUX allreOpandecKux npecTaBieHuid. bykBa kak CMUMBOJI HEKOTOPOTO
4yucjaa B 3aBUCUMOCTH OT MAaTE€MaTH4YECKOr0 KOHTEKCTa BBOIUTCSA IIOCTEIIEHHO.
bykBeHHass CUMBOJMKA IIMPOKO MCIOJB3YETCS MPEXKIE BCEro s 3alHuCH OOLIUX
YTBEPXKIACHUM U NPENJoKeHUW, (QopMys, B YACTHOCTH JMJIA BBIUKCICHUS
r€OMETPUYECKHUX BEJINUMH, B KAYECTBE «3aMECTUTEIIS) YUCIIA.

B kypce «Marematukn» 5—6 KJIacCOB MPEACTABICHA HATJISIAHAS T€OMETPHS,
HalpaBj€HHAass Ha  pa3BUTHE OOpPAa3HOrO  MBIIUIEHUS, MPOCTPAHCTBEHHOTO
BOOOpakeHUs1, U300pa3UTENIbHBIX YMEHUN. DTO BaXKHBIN ATall B U3yUYEHUU T€OMETPUH,
KOTOPBIM OCYILECTBJISECTCS HAa HAIVISIAHO-TIPAKTUYECKOM YPOBHE, OINHPAETCs Ha
HarJsgHO-00pa3Hoe  MbIIIeHHe oOydvarommuxcs. bonbmias posib  OTBOJIUTCS
[IPAKTUYECKOM  NIEATEIBbHOCTH,  ONbBITY,  JKCIIEPUMEHTY,  MOJEIMPOBAHMIO.
OOyuaromuecs 3HAKOMSTCS C T€OMETpUYECKUMHU (uUrypamMu Ha IUIOCKOCTH WU B
MPOCTPAHCTBE, C WX MPOCTEHIIMMH KOHPUTypaIusiMu, ydaTcss u300paxkaTh HX Ha
HEJIMHOBAaHHOM M KJIeTYaTOW Oymare, paccMaTpHUBAIOT WX MPOCTeHIme cBoicTBa. B
MpOLECcCe U3yUeHUsl HArJsAHOW T€OMETPpUU 3HAHUSA, MOJyUYEeHHBIE 00YyJarolIUMHUCS B
HaYyaJbHOM IIKOJE, CACTEMATU3UPYIOTCS U PACIIUPSIOTCS.
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MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMYy IUIaHY B 5—6 KjaccaX H3y4aeTcs WHTETPUPOBAHHBIN
npeamer «MaTeMaTuka», KOTOpPBIM BKIOYaeT apupMETHUECKU MaTepuan |
HaTJISAHYIO TE€OMETPHIO, a TAKXKE MPOTIEIEBTUUECKIE CBEACHUS U3 anreOpbl, 3JI€MEHTHI
JIOTUKY U Hayaja OMUCATEeIbHOU CTATUCTUKH.

Y4eOHBbIii TUTaH Ha W3YYEHHE MaTeMaTHKH B 5—06 Kiiaccax OTBOJUT HE MEHee S5
y4eOHBIX YacoOB B HENETI0 B TEUECHUE KAXJIOTO rojaa oOydeHus, Bcero He menee 340
y4eOHBIX YacCOB.

Coaep:xanue yueOHOro Kypca (1mo roxam o0y4eHnus)

5 KJIACC

Hamypanonuie uucna u nynsp

Harypanbnoe umcino. Psg natypansabix uucen. Yucino 0. M3obpaxenwue
HaTypaJbHBIX YHCEJ TOYKAMH Ha KOOPJIMHATHOU (YMCIIOBOM) MPSIMOIA.

[To3unnonHas cucrtemMa CuuciaeHus. Pumckas Hymepayus Kak npumep
Heno3UYUOHHOU cucmempl cuucienus®. JIecATHUHAas CUCTEMA CUUCIICHHS.

CpaBHEHUE HATypaJIbHBIX YHUCEJ, CPABHEHUE HATYPAJIbHBIX YHUCEI C HYJIEM.
Cnioco6sl cpaBHeHUs. OKpyTieHUE HATYPAIbHBIX YHUCET.

CnoxeHne HaTypaJbHBIX YHCEN; CBOMCTBO HYJIA MPHU CIOKEHHHU. Briuntanue
KaK JIelicTBHE, OOpaTHOE CIOKEHHUIO. YMHOXEHUE HATYPAIbHBIX UYHCEN; CBOMCTBA
HYJIS ¥ €IUHUIIBI IPU YMHOXKEHHH. [[efeHne Kak nencTBue, 00paTHOE YMHOKEHUIO.
KomrionenTsl  geicTBui, CBA3b  MexAy HuMH. IIpoBepka  pesyibrara
apudmMeTHIecKoro JaercTBus. llepeMecTUTENIbHOE W COYETATeIbHOE CBOMCTBA
(3aKOHBI) CIIOXKEHHSI W YMHOXEHUS, pacnpeoeiumeibHoe C80UCmeo (3aKoH)
VMHONCEHUSL.

Hcnonb3oBanue OykB Jyisi 0003HAYEHUS HEM3BECTHOIO KOMITIOHEHTA M 3alKCH
CBOMCTB apu(PMETUUECKUX JCHUCTBUIA.

[enumenu u xpamuvle uwucna, paszliokeHWe Ha MHOXuUTenu. lIpocteie u
coctaBHbIe yucia. [ lpusnaxu oenumocmu na 2, 5, 10, 3, 9. Jlenenue ¢ ocratkom.

CreneHb C HaTypajdbHBIM TIOKAa3aTeJeM. 3alliCh YHUCIAa B BHUJE CYMMBI
pa3psIHBIX CIAraeMbiX.

HucnoBoe BbIpakeHUE. BplunCiieHME 3HAYEHUM YMUCIOBBIX BBIPAXKECHUN;
MOPSAIOK  BBINOJHEHHS  JAeucTBUU.  Mcmosib3oBaHMe  TIpU BBIYHCIICHUSX
MIEPEMECTUTENBHOTO U COYETATEILHOIO CBOMCTB (3aKOHOB) CIIOXKEHUSI U YMHOXKECHUS,
PAacnpeoenumenbHo20 C8OUCMBA YMHONCEHUSL.

Jpodu

[IpencraBienre o JOpobW Kak CIOCOOE 3amMCH  YacTH  BEIWYHHEI.
OO0bikHOBeHHBIE ApoOu. [IpaBuiibHBIE U HenpaBUIbHBIE ApoOu. CMellanHas apoOb;

1 31ech u nanee KypcuBoM 0603HAUEHBI TEMbI, M3ydE€HHE KOTOPBIX POBOAUTCS B 03HAKOMHUTENLHOM ILtaHe. [lenaror
CaMOCTOSATENIFHO OTIPEIeNsIeT 00bEM H3ydaeMOoro MaTepHaia.

14



Mpe/ICTaBICHUE CMEIIAaHHOM IpoOu B BUE HENIPaBUIbHOMN IPOOU U BBIIEICHUE LENOMN
YacTH YUCJIa U3 HENPaBUWIbHOW Apoou. M300pakeHne npodeil ToukaMu Ha YUCIOBOM
npsimoil. OcHoBHOE cBOMCTBO Jipodu. Cokpawenue opobeii. llpusedenue opobu x
Hosomy 3nameHnameinro. CpaBHEHUE APOOEH.

CrnoxxeHre U BbIYMTAHUE JIpoOed. YMHOXKEHUE U JeNeHne ApoOeil; B3auMHO-
obpatHble 1podu. Haxoocoenue wacmu yeno2o u yeio2o no e2o Yacmi.

Hecarnunas 3anuch apoOeil. [lpencraBienue necsITHYHON JpoOu B BHIE
0OBIKHOBeHHOM. M300paskeHne NeCATUYHBIX JpoOeil TouKaMH Ha YKCIOBOM MPSMOIA.
CpaBHeHHE ECATHUHBIX APOOECH.

Apudmernueckue AEHUCTBUA C  JACCATUYHBIMU  JApoOsimu.  Okpyenenue
oecsamuyHblx Opooell.

Penienne TeKCTOBBIX 33124

Pemenne TeKCTOBBIX 3a/1a4 apuMETUIECKUM CIOCOO0OM. Pewierue noeuieckux
3a0ay. Pewenue 3a0au nepebopom 6cex 603MOA*CHBIX apuanmos. VIcnoab30BaHue U
pEIIeHNH 337129 TaOJUI] U CXEM.

Pemenne 3amad, coaepiKalmux 3aBUCHUMOCTH, CBS3BIBAIOIINE BEIHMYMHBI:
CKOpPOCTbH, BPEMsI, pAaCCTOSIHHE; IIeHA, KOTUIECTBO, CTOUMOCTh. ETMHUIIBI H3MEPEHUS:
Macchl, 00bEMa, IIEHBI; PACCTOSHUS, BPEMEHH, CKOPOCTU. CBSI3b MEXKAY €IUHHUIIAMH
M3MEPCHUSI KaXKI0W BETUINHBI.

Perenre oCHOBHBIX 3a7a4 Ha IPOOH.

[IpencraBieHne JaHHBIX B BHJIE TAOJHII, CTOTOYATHIX UATPAMM.

Harasignas reomerpust

Harnsinaeie npencraBienus o purypax Ha MIIOCKOCTH: TOYKa, IPsiMasi, OTPE30K,
Jy4, yroJj, JIOMaHasi, MHOTOYTOJIbHUK, OKPYXXHOCTb, Kpyr. Yroiu. IIpsMoi, oCTpbIi,
TYNOW U Pa3BEPHYTHIC YTJIBI.

JlnvHa oTpe3ka, METpUYECKUEe €IWHUIBI JUIUHBIL. JlInHa JTOMaHOW, TepuMeTp
MHOTOYTOJIbHUKA. MI3MepeHne v OCTPOEHUE YTIIOB C MOMOIIBIO TPAHCIIOPTHPA.

Harnsigaele mpeacraBieHuss o ¢Qurypax Ha IUIOCKOCTH: MHOTOYTOJBHUK;
PsIMOYTOJILHUK, KBAJPaT; TPEYTOIbHUK, O pageHcmee uzyp.

N3o0paxxkenne ¢uryp, B TOM 4YHCIE€ Ha Kierdatoi Oymare. [locmpoenue
KoHghueypayuil u3z yacmeti npsamoul, OKPYICHOCMU HA HETUHOBAHHOU U KIemyamou
bymace. VIconb30BaHME CBOWCTB CTOPOH U YTJIOB NMPSMOYTOJIbHUKA, KBaJApaTa.

[lnomans mNpSIMOYrodbHUKA ¥  MHOTOYTOJIBHUKOB, COCTaBJICHHBIX U3
MPSIMOYTOJILBHUKOB, B TOM uucie (Quryp, m300pak€HHBIX Ha KJeT4aTod Oymare.
EnuHuier n3mepenus mioniaiu.

Haensonvle npedcmasnenusi 0 npocmpancmeenHvlx uaypax: npsamoy2oibHblll
napannenenuneo, Kyo, MHO202paHHuxu. M300pasicenue npocmeriuiux MHO202PAHHUKOS.
Pazeépmrku xyba u napannenenuneoa. Cozoanue mooeneti MHO20SPAHHUKOS (U3
bymazu, nposoIoKU, NAACMUIUHA U OP.).

O6vém npsamoy2oibHo20 napaiieienuneda, Kyoa. Eounuyvt usmepenus 06véma.

6 KJIACC

Hamypanvhnoie yucna
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ApudmeTnueckne IEHCTBUS C MHOTO3HAYHBIMU HATYPaJbHBIMH YHUCIAMU.
YuciioBble BEIPAKEHHUS, OPSAOK AEHCTBUM, UCIIOJIb30BaHUE CKOOOK. Mcronb3oBanue
IPU BBIYHMCICHUSAX MEPEMECTUTEIBHOIO W COYETATEIBbHOTO CBOMCTB CIIOKEHUS U
YMHOXXEHHUSI,  pacnpedeiumenbHo2o  ceolcmea  ymHoxcenus.  OKpyTrieHue
HATypaJIbHBIX YUCET.

Jlenutenu U KpaTHbIC YHUCIIA; HAUOOAbUWUL 0OWULl Oenumenb U HaumeHbulee
obwee kpamuoe. [enumocms cymmul u npoussedeHus. JleieHne ¢ OCTaTKOM.

Jlpoou

OObIkHOBEHHAs1 JpoOb, OCHOBHOE CBOMCTBO JpOOH, COKpaIleHUE IpOoOeH.
CpaBHeHHE W ynopsaouyuMBaHHuE ApoOeil. PemieHne 3amady Ha HaXO0XKJIEHUE YACTH OT
[EJOr0 M LEeJoro Mo ero 4vactu. JpoOHoe dYHCIO Kak pe3yibTar JAeleHUsl.
[IpeacraBnenne necATUIHOW APOOM B BHUIEC OOBIKHOBEHHOW APOOW W BO3MOXKHOCTH
IpEICTaBICHNUs OOBIKHOBEHHOW IpOoOM B BUAE NECATUYHOM. JlecaTuuHble aApoOU U
MeTpUYecKasi cuctemMa Mep. ApupMeTH4ecKre IEHCTBUS U YUCIIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMU U JIECATUYHBIMH IPOOSMHU.

OtHomenue. JleneHue B JaHHOM OTHOILIEHUU. Macwimab, TPONOPIMSL.
[IpuMeHeHne nponopLHi ITPU PELICHUY 3a1a4.

[TonsiTne npoueHTa. BerauciieHne nporeHTa OT BEJIMYUHBI U BEJIMYHUHBI 10 €€
MPOLICHTY. BbIpakeHHe MNPOLIEHTOB JECATUYHBIMHU JApoOsimu. Pemienuwe 3agad Ha
MPOLICHTHI. BhIpa’keHre OTHOLIEHUS BEJIMYUH B IPOLICHTAX.

Ilonoscumenvuvie u ompuyamenvnovle Yuc1a

[lonoxuTenbHble W OTpUUATENbHBbIE uMcia. llenble uncna. Moodyaw uucha,
eceomempuieckas unmepnpemayusi Mooyis uucia. V3oOpaxeHue uyucen Ha
KOOPAMHATHOM IIpsAMON. Yucnosvie npomedcymxu.

CpaBHeHue uucen. ApupMeTHUECKHE JEUCTBUS C TOJOXUTEIbHBIMU U
OTpULIATEILHBIMU YUCIAMHU.

[IpssMoyroJibHasi cucTeMa KOOPJAMHAT Ha IIOCKOCTH. KoopauHaTel TOYKM Ha
IUIOCKOCTH, abcuucca U opauHata. [locTtpoenne Touek u GuUryp Ha KOOpIAMHATHOU
IJIOCKOCTH.

bykeennvie gvipasicenusn

[Tpumenenue OyKB /IS 3aMIMCH MAaTEMAaTHUYECKUX BBIPAKEHUN U TIPEITIOKCHUA.
CBoiicTBa apu(pMETUUYECKUX JEUCTBUN. bByK6eHHble 6blpadceHusi U YUCI08ble
noocmaroeky. ByKBEHHbIE PaBEHCTBA, HAXOXKJIEHUE HEU3BECTHOTO KOMIIOHEHTA.
@opMyibl; (HopMyJbl IEpUMETpPa M IUIOMIAA MPSMOYTOJIbHUKA, KBajpaTa, 00béma
napannenenuneoa u Kyoa.

Pewenue mexcmosuwix 3a0au

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

Pemenue 3amay, coaepKalux 3aBUCHUMOCTH, CBSI3BIBAIOIIMX BEJIUYMHBL:
CKOPOCTb, BPEMsI, PACCTOSIHHE; LIEHA, KOJUYECTBO, CTOUMOCTD; IPOU3BOAUTEIBHOCTD,
Bpems, 00bEM paboThl. EAuHUIBI M3MEpeHUs: Macchl, CTOMMOCTH; PACCTOSHUS,
BpEMEHU, CKOpOCTU. CBSI3b MEXY €AUHULAMU U3MEPEHUS KaXK10M BETUYUHBI.

Pemenue 3a1a4, CBSI3aHHBIX C OTHOLIEHUEM, IPOIOPLIMOHAIBHOCTBIO BEJINYHH,
MPOLIEHTaMH; PEIIeHHE OCHOBHBIX 3a/1a4 Ha JPOOU U TPOLEHTHI.
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Oyenka u npukuoKa, oKpy2ieHue pe3yiomama.

Cocmaenenue 6YK8EHHbIX BbIPANHCEHUL NO YCI08UI0 3A0AYU.

[IpeacraBienne JaHHBIX C MOMOINIbIO Tabmui W jauarpamm. CronOdarbie
TUarpaMMBbl: YTCHHUE U MIOCTPOCHHE. UTeHNE KPYTOBBIX TUarpamM.

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, NAPAJLeIbHble NpsAMble,
nepneHouKkyisapHvie npsmvle. VIsMepeHue pacCTOSIHUM: MEXKIY ABYMsI TOYKaMH, OT
TOYKH JI0 TIPSIMOIL; ITTMHA MapIIpyTa Ha KBaIpaTHOU CETKeE.

H3mepenre W TOCTPOCHHE YIJIOB C TIOMOIILIO TPAHCIOPTUpPA. Bumsr
TPEYrOJIbHUKOB: OCTPOYTOJIBHBIN, MIPSIMOYTOJIBHBIN, TYNOYTOJIbHBIM;
pPaBHOOEIPEHHBIH, PABHOCTOPOHHUM. YeThIpEXYTOIbHUK, IIPUMEPBI
YEeTBIPEXYTOJILHUKOB. [IpsSMOYTONbHUK, KBaJpaT: MCIOJIb30BAHUE CBONCTB CTOPOH,
yTJI0B, TUaroHanen. Mzoopasicenue ceomempuieckux pueyp Ha HeTUHOBAHHOU Oymaze
C UCNONBL30BAHUEM YUPKYJIA, JUHEUKU, YeoabHuKa, mpancnopmupa. IloctpoeHus Ha
KJIeTyaTon Oymare.

[TepumeTp MHOTOYTONBHUKA. [lOHSTHE TIIOMAAN PUTYPBI; € TMHUIIBI U3MEPEHUS
wiomaau. [pubnuxénHoe n3Mepenue miomaau Guryp, B TOM 4uciie Ha KBapaTHOU
cetke. [Ipubnusicénnoe usmepenue OIUHbL OKPYHCHOCIU, NIOUWAOU KpYea.

Cummempus. yeumpanbHas, ocedas u sepkaivhas cummempuu. Ilocmpoenue
CUMMEMPUYHBIX Pu2yp.

Haensonvle npedcmasnenus o npocmpancmeeHuslx gueypax: napaiieienuneo,
Kyb6, npusma, nupamudd, KOHYC, YUIUHOp, wap u ceepa. H3obpasxicenue
npocmpancmeenuvix @ueyp. llpumepsvt pazeépmox MHO202PAHHUKOS, YUIUHOPA U
konyca. CozdaHue mooenel npoCmMpancmeeHHuvlX ¢ueyp (u3 oOymacu, nposeoJoKu,
nAACMUIUHA U Op.).

Honamue o6wéma, eounuyvl uzmepenus oovéma. OOBEM NPIMOY20abHO2O
napannenenuneoa, Kyoa.
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PABOYAS [TPOTPAMMA YUEBHOI'O KYPCA «AJITEBPA». 7-9 KITACCHI

Henu n3yyeHusi yaeOHOro Kypca

Anrebpa sBISeTCS OJHHUM U3 OMOPHBIX KYpCOB OCHOBHOHM IIKOJIBI: OHA
o0OecrieuynBaeT M3y4yeHUE JPYruX NUCLIMIUIMH, KaK €CTeCTBEHHOHAYy4YHOIrO, TaK H
T'YMaHUTAPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO JIJIs POJAODKEHUS 00pa30BaHus U
B IOBCEIHEBHOW >XM3HU. Pa3zBuTHe y 0OydalomMXCSd HAYYHBIX MPEICTaBICHUN O
IPOUCXOKICHUU
U CYIIHOCTH ajre0panyeckux aOCTpakIui, Croco0e OTpaKeHUs MaTeMaTUYECKON
HAyKOM SIBJIGHUHA M TPOLECCOB B NPHUPOJAE M OOIIECTBE, POJIM MATEeMaTHYECKOTO
MOJIETUPOBAHUS B HAYYHOM TMO3HAHMU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHUSI W KAa4eCTB MBIILICHHUS, HEOOXOIUMBIX AJISl aJlalTalii B
COBpeMeHHOM Iu(poBoM oOiecTBe. M3yueHue anreOpbl €CTECTBEHHBIM 00pa3oM
o0ecrieunBaeT  pa3BUTHE  yMEHHS  HaOmOgaTh,  CpPaBHUBATh,  HAXOIHUTH
3aKOHOMEPHOCTH, TpeOyer KPUTHIHOCTH MBIIIUICHHUS, CIIOCOOHOCTH
apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUSI M BBIBOIBI, (HOPMYIHpPOBATH
yrBepxaeHus. OcBoeHHE Kypca anreOpbl OOecneuuMBaeT pa3BUTHUE JIOTUYECKOTO
MBIIIJICHUS OOYYaIOIIUXCS: OHU HUCIOJNB3YIOT JEAYKTUBHBIE W HWHIYKTUBHBIC
paccyxieHus, O00O0OIIeHHE M KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHIO.
OOyuenue anreOpe mpeanojaraeT 3HAUUTENbHBIA OOBEM  CaMOCTOSTENIBHOM
JESTEIbHOCTH ~ O0y4aroUuIuxcs, IO03TOMY CaMOCTOSTEIbHOE pelIeHHe  3a/1ay
€CTECTBEHHBIM O00pa3oM SBJISETCS pealu3alueld AesTeNbHOCTHOTO MpUHIUIA
00yueHus.

B crpykrype mnporpamMmbl y4eOHOro Kypca «AmnreOpa» OCHOBHOW IIKOJIbI
OCHOBHOE MECTO 3aHHMAIOT COAepXKaTelbHO-MeTOANYeCKne JuHuU: «Yucna u
BBIUMCIICHUS; « ANreOpandecKue BhIpaXEHU; « Y PaBHEHUS 1 HEPABEHCTBAY;
«Dynkuny. Kaxnas u3 aTux comepkareabHO-METOINYECKUX TUHUIN pa3BUBAETCS HA
OPOTSHKEHUU TPEX JIET M3YyUEHHUsl Kypca, €CTECTBEHHBIM 00pa3oM MeperuieTasich U
B3aUMOJEHUCTBYSl ¢ IPYTMMH €ro JIMHUAMU. B Xozie usyueHus kypca oOydarommmcs
OPUXOJUTCS JIOTMYECKU pPacCyXkJaTh, HCIOJb30BaTh TEOPETHUKO-MHOKECTBEHHBIM
A3bIK. B CBSI3M ¢ 3TUM 11€51€c000pa3HO BKIIIOUUTH B MPOTrPAMMY HEKOTOPBIE OCHOBBI
JIOTUKH, POHU3BIBAIOIIME BCE OCHOBHBIE pa3/ieiibl MAaTEMaTHYECKOro o0pa3oBaHus U
CIIOCOOCTBYIOIIIME  OBJAJCHHI0O  OOydYalONIMMHUCS  OCHOB  YHUBEPCAIBHOTO
MaTEeMaTHYECKOTO sI3bIKa. TakuM 00pa3oM, MOKHO YTBEPKAATh, UTO COACPKATECIHHOM
U CTPYKTYpPHOM OCOOEHHOCTBIO Kypca «AJredpay sIBISETCS €ro WHTErPUPOBAHHBIN
XapakTep.

Conmepxxanne nuHHM «YucCia W BBIYUCICHUS» CIY)KAT OCHOBOW IS
JaJIbHEHIIIET0 M3YYeHHs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYArOIIUXCS
JIOTUYECKOTO MBINIICHUS, (OPMUPOBAHUIO YMEHHS TOJIH30BATHCA AITOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX ISl TIOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATHS O YKCJE B OCHOBHOM IIKOJIE CBSA3aHO C PALIMOHAIBHBIMH U
UPpAIMOHATFHBIMU YUCIaMU, (POPMUPOBAHUEM MPEJCTABICHUN O JEHUCTBUTEIHLHOM
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qrclie. 3aBepIleHne OCBOSHUS YMCIOBOM JIMHUU OTHECEHO K CTapiIeMy 3BeHY OOIIero
o0pa3oBaHUs.

CopeprkaHue IBYX alreOpandecKuX JIMHAN — « Are0pandecKue BIPaKEHU» U
«YpaBHEHHSI U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOydarouuxcs
MaTEMaTUYECKOro amnmapara, HeOOXOAMMOTro JJid pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3a/lady. B OCHOBHOM MIKOJE
y4eOHbII MaTepuan TPYyNIUpyeTcs BOKPYT paldOHAIBHBIX BhIpaxeHuM. AnreOpa
JEMOHCTPUPYET 3HAUCHHE MAaTEMAaTUKU KaK SI3bIKa JJIs1 IOCTPOCHHSI MaTEMaTHYECKUX
MOJIeTIell, OMMCaHusl MPOIECCOB M SIBICHUN pealibHOTO Mupa. B 3amaun oOydeHwus
anredpe BXOIAT TakXkKe JalbHEWIEe pPa3BUTHE AITOPUTMHUYECKOTO MBIIIICHUS,
HEO0OXOJUMOTr0, B YaCTHOCTH, JIJISI OCBOGHHUS Kypca HH(POPMATHKH, U OBIAJCHHUE
HaBBbIKaMU JIETyKTUBHBIX paccyxaeHuil. [IpeoOpa3oBanre CHMBOIBHBIX (POPM BHOCHUT
CBOM creuu(puyeckuil BKJIAJ B pa3BUTUE BOOOpPaKEHMs, CIOCOOHOCTEH K
MaTEeMaTH4YEeCKOMY TBOPUYECTBY.

Conepxanve (GyHKIIMOHATBHO-TpAaUUYECKON JIMHUM HAIIEJICHO HA IMOJIy4YeHUE
IIKOJIbHUKAMU 3HAHUU O (YHKIHUAX KaK Ba)KHEHIIEH MaTeMaTudecKOW MOJENH JIs
OMHCAHUS U HUCCJIENOBAHMS Pa3HO-0Opa3HBIX MPOIIECCOB U SIBJICHUN B MPHUPOJE U
oOmectBe. M3ydeHne 3TOro mMarepualia CrocoOOCTBYET PAa3BUTHIO Yy OOYyYarOLIUXCS
YMEHUS UCIOJIb30BaTh PA3IMYHbIC BBHIPA3UTEIbHBIE CPECTBA SI3bIKA MATEMATUKH —
CJIOBECHBIC, CHUMBOJHMYECKHE, Tpaduueckue, BHOCUT BKIad B (QopMHUpPOBaHUE
IIPEICTaBIICHUN O POJIM MATEMATUKHU B Pa3BUTUU IUBWIN3AIMHI U KYJIbTYPHI.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CormacHo yuyeOHOMY TulaHy B /-9 Kiaccax wu3ydaercss Y4YeOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIOYACT CIACAYIONIME OCHOBHBIC pa3leibl COJCPKAHUS:
«Uucna ®  BBIUKCIACHUSA», «ANTEOpandecKHe BBIPAXKEHUS», «YPaBHCHHS W
HEpaBEHCTBAY, « DyHKIIHW.

VYueOHbIil M1aH Ha u3y4yeHue aiareOpel B 7-9 Kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacCOB B HEIETIO B TEUCHHE KAKIOTO roma oOy4deHHs, BCETO 3a TPU Toja
00yueHust — He MeHee 306 yueOHBIX YacoB.

Conep:xkanue y4eOHOro Kypca (1mo rogam o0y4eHus)

7 KIIACC

Yucna u eéviuucnenusn

PanuonanbHbie yuciaa

JIlpoOu OOBIKHOBEHHBIC W JIECSITHYHBIC, TIEPEXOJ OT OIHOU (POPMBI 3aMKCH
npobeit k gpyroit. [loHaTwe panuMoOHAJIBHOTO 4YHWCA, 3aluCh, CpaBHEHUE,
yOOpSIIOYMBAHUE  pAllUOHAJIBHBIX  4ucel.  Apudmernyeckue  JIEHCTBUS €
palMOHAIBHBIMA YHMClaMu. PemieHue 3amad U3 peajlbHOW NMPaKTHKKA Ha 4acTH, Ha
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Ipoowu.

CrerneHb C HaTypaJbHBIM TIOKa3aTelieM: ONpelesieHue, MnpeodpazoBaHue
BBIPAKEHUI HA OCHOBE OIPEJIEICHHUS, 3aITUCh OOJIBIINUX YHUCET.

[IpoueHTsl, 3anKuch NPOLUEHTOB B BUAE APOOH U ApOOU B BUAE NPOLEHTOB. TpH
OCHOBHBIE 33/1a4¥ HA MTPOLEHTHI, PEIICHNE 3a1a4 U3 PEaIbHON NIPAKTHKHU.

[IpuMeHeHnEe  TNPU3HAKOB  JACIMMOCTH, Pa3jIOKEHUE HA  MHOXHWTEIU
HaTypaJbHbIX YHCEIL.

PeanpHble  3aBUCMMOCTH, B TOM  4HClIe T@psiMags W oOpaTHas
IPONOPLUHUOHAIBHOCTH.

Anzedpauueckue sviparxcenus

[lepemeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAKECHMS C NEpeMEeHHOW. JlomycTumbie
3Ha4YeHUs NepeMeHHbIX. [IpencraBiieHne 3aBUCUMOCTH MEXKIy BEIMYMHAMHM B BHJIE
(dopmynbl. Berarciienus no gopmynam.

[IpeoOpa3zoBaHre OYKBEHHBIX BBIPAXKEHUH, TOXKIECTBEHHO PABHBIEC BHIPAXKECHHS,
npaBuiia MpeoOpa3oBaHUsl CyMM U MPOU3BEICHMM, MpaBUiia PACKPBITUS CKOOOK U
IpUBEJICHUS MOJOOHBIX CIIaraeMbIX.

CBoliCcTBa CTENEHU C HATYpPaJIbHBIM I1I0KA3aTEIEM.

OpHounensl 1 MHOrowieHbl. CreneHb MHOrowieHa. CioKeHHe, BbIYMTAHUE,
YMHOEHHE MHOTOWICHOB. POPMYJIbl COKPALIEHHOIO YMHOKEHHM: KBapaT CyMMBI U
KBagpar pasHoctu. Popmyiia pa3HOCTH KBaApaToB. PasiokeHue MHOIOYIEHOB Ha
MHOUTEIN.

Ypasnenusn

VYpaBHEeHUE, KOpEHb YpaBHEHHUsA, MpaBWiIa NpPeoOpa3oBaHUs YpaBHEHUS,
PaBHOCUIIBHOCTh YPAaBHEHU.

JluHenHOe ypaBHEHHME C OJHOW IIEPEMEHHOW, YHMCIO KOPHEW JMHEUHOTO
YpaBHEHUS, PEIICHUE JIMHEHHBIX YpaBHEHUH. COCTaBICHUE YPABHEHHUI MO YCIOBHIO
3a7a4yu. Pelienre TeKCTOBBIX 3371a4 € IOMOIIBI YPAaBHEHUM.

Jluneiinoe ypaenenue ¢ 08yms nepemennvimu u e2o 2pagux’. CucremMa aByXx
JIMHEMHBIX YPAaBHEHUW C JByMs IIEpEMEHHbIMU. PemeHne cucrem ypaBHEHUU
crocoboM noJiIcTaHOBKU. [IprMepsl pelieHust TEKCTOBBIX 3a7au ¢ MOMOIIBI0 CUCTEM
YPaBHEHHUM.

Koopounamot u ecpagpuxu. @ynkuyuu

Koopaunara Touku Ha npsMoi. Uucnosele pomexyTKu. PaccrosHue Mexay
JIBYMs TOYKaMU KOOPJIUHATHOU MPSIMOM.

[TpsimoyronpHast cuctema koopauHat, ocu OX u Oy. AGcircca v OpiMHATa TOYKH
Ha KOOpJAUMHATHOU miockocT. [Ipumeps! rpadukos, 3agaHHbIx popmynamu. UteHue
rpauKOB peabHbIX 3aBUCUMOCTEH.

[Tonsitue pynkuu. I'paduik pynkumu. CoiictBa pyHkimil. JInneitnas pyHkus,
e€ rpaduk. I'paduk pyukun y = kKX + b. Ipaguueckoe pewrenue nunetinvix ypasnenuil
U cucmem JTUHEUHbIX YPABHEHU.

2 351ech U asiee KypcUBOM 0603HAUEHBI TEMBbI, M3ydEeHHE KOTOPBIX IIPOBOAUTCS B 03HAKOMMTEILHOM ILaHe. Ileparor
CaMOCTOSATENIFHO OTIPEIeNsIeT 00bEM H3ydaeMOoro MaTepHaia.
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8 KJIACC

Yucna u eviuucienus

KBagpatHbeiii kopeHb u3 uyucna. [lonamue 006 uppayuoHalIbHOM Yuce.
Jecamuunvie npubaudicenuss uppayuonanvHulx uucen. CBONUCTBA apuPMETHUECKUX
KBaJIPATHBIX KOPHEH U UX MPUMEHEHUE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUN U
BBIYHCIICHUSM. /[eticmeumeinbHble Yucid.

CrerneHb ¢ 1eIbIM MTOKa3aTeneM 1 €€ cBoiicTBa. CTaHapTHAs 3alKCh YMCTa.

Anzebpauueckue gviparicenus

KBagpaTHblil TpEXuiieH; pa3aoKeHue KBaAPATHOTO TPEXUIECHA HA MHOKHUTEIH.

AnreOpanyeckas apoOb. OCHOBHOE CBOMCTBO aiireOpanyeckor JpoOu.
CrnoxeHue, BBIUMTAHUE, YMHOXEHHUE, [IeJICHHE  aireOpamyeckux JApoOei.
PanimonanbHbIe BRIpOKEHUS U UX TTPeoOpa3oBaHue.

Ypasnenus u nepasencmea

KBaapatHoe ypaBHeHue, popMylia KOpHEH KBaJpaTHOTO ypaBHEHUs. Teopema
Buema. Pelmienne ypaBHEeHUH, CBOISAILNUXCS K JIMHEWHBIM U KBaIpaTHbIM. [IpocTenme
JPOOHO-paAIMOHAIBHBIC YPABHEHUS.

I'paguueckas unmepnpemayusi ypagHenuii ¢ 08yMs NEPeMEHHbIMU U CUCHEM
JUHEUHbIX YpAGHeHUuli ¢ 08yMsa nepemeHHviMu. llpuMepbl pElIeHUs CHCTEM
HEJIMHEHHBIX YPAaBHCHUH C IBYMS ITEPEMEHHBIMHU.

Periennie TEKCTOBBIX 3aj1a4 aNreOpanyeckuM CIiocoOOM.

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

Dynkyuu

[Tonsitue Pynkiuu. O61acTh ONpEIETCHUS K MHOKECTBO 3HAUCHUN (YHKIIUU.
Cnioco6b1 3aanus GyHKIIHMA.

I'padux dbynkuuu. Urenune cBoicTB ¢pyHkuuu mno e€ rpaduky. [Ipumeps
rpa@uKoB GYHKIIMMA, OTPAXKAIOIIUX pPeaTbHbIE MPOIIECCHI.

@DyHKIMY, OMNHCHIBAIOIIME TMPSIMYI0 UM OOpaTHYH MPOIMOPIHOHAIBHBIC
3aBHCHMOCTH, MX rpadukn. Pynkmun y = X%,y = X%y = X, ¥ = k. I'paguueckoe

peuienue YypasHeHul U cucmem ypasHeHul.

9 KJIACC

Yucna u eviuucienusn

JlecTBUTEIBbHBIE YHCJIA

PanmonanpHbIe YHCIIA, UPPAYUOHATbHBIE HUCIA, KOHEUHble U OecKoHeuHbvle
decsmuunwvle Opodou. MHodcecmso OelicmeumenbHblxX Yucesl, 0eliucmeumelibHblie YUcid
KaK OecKoHeunbvle oecsamuynvle Opoou. BzaumHo 00HO3HaAuUHOe COOmEemcmaue mexncoy
MHOHCECMBOM OCUCMBUMENbHBIX YUCEL U KOOPOUHAMHOU NPAMOILL.

Cpasnenue  OelicmeumenvbHbIX — Yucel, apu@memuyeckue Oeucmeus ¢
OelicmeumenbHbIMU YUCTAMU.

N3mepenusi, npulIMKeHNs], OLEHKH
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Pasmeppl OOBEKTOB OKPYXKAIOLIETO MHpPa, JJIMUTEIBHOCTH IPOLIECCOB B
OKPYXaIOILEM MHUPE.

[TpubnuxéHHoe 3HaYEHUE BETUYMHBI, TOUHOCTh NpuOIMKeHus. OKpyrieHue
yucen. [Ipuknaka v oneHka pe3yJIbTaTOB BEIYUCICHUI.

Ypasenenusa u nepasencmea

YpaBHeHuUs ¢ OTHOM NepeMEeHHOM

JIunelinoe ypaBHEeHME. PemieHne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. PellleHHe ypaBHEHHW, CBOISAIIMXCA K KBAJPATHBIM.
bukBanpatHoe ypaBHEHUE. [Ipumepul peuieHUs YPasHeHUl mpemvel U Yemeepmou
cmenenell pasiodHCeHuem Ha MHOMCUMEU.

Pemenue aqpoOHO-palMOHAIBHBIX YPaBHEHUH.

Pemenue TeKCTOBBIX 3a/1a4 aareOpanyeckuM METOI0M.

Cucrembl ypaBHeHUM I

VYpaBHeHue ¢ JABYyMs MEpEeMEHHBIMU U ero rpaduk. Pemienuwe cucrem ByX
JIMHEWHBIX YPAaBHEHUN C JBYMs NEpEMEHHBIMU. PelieHue cucteM IByX YpaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
UHTEPIIPETALNSI CUCTEMBI YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CIIoCOOOM.

HepaBencrBa

HUucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne JMHEHMHBIX HEPABEHCTB C OJHOW NEpPEMEHHOMW. Pemienue cucrem
JUHEWHBIX HEPABEHCTB C OAHOW mnepeMmeHHOW. KBaapaTHble HepaBeHCTBa.
['paduueckass wHTEpmperanis HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMS
MepEMEHHBIMH.

Dynkyuu

KBagparuunas ¢ynkuus, e€ rpaguk u cBoiictsa. Ilapabona, koopauHaThI
BEPIIMHBI TTapadoJIbl, 0Ch CHMMETPUHU MapabOoJIbI.

['paduku byHKITHIA: y = kx, y = kx + D, y= X2
y = yxy= k;I/I UX CBOICTBA.

Yucnoewvie nocnedosamenvnocmu

OnpenesieHue H cnocoObI 3aJaHUA YUCJIOBBIX MOCIEA0BATEIbLHOCTEN

[IonsiTe dYMCIOBOM NOCIIENOBATEIBHOCTH. 3aJaHUE IIOCIEHOBATEIBHOCTU
peKkyppeHTHOl (hopmysioi u popmyIioi N-ro yjeHa.

ApudmMeTHvecKas U reoMeTpudecKasi Nporpeccum

Apudmernueckas M reomeTpuueckas nporpeccud. PopMynbl N-ro yjieHa
apu(pMETUYECKON U T€OMETPUUECKOM MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

H3o6paodicenue unenog apugmemuyeckou u 2eomempuueckou npocpeccuti
MOUYKAMU HA KOOPOUHAMHOU naockocmu. JIuHelnvlli U 3KCHOHEeHYUANbHBIN POCH.
Cnooicrnvle npoyenmeoi.
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PABOYAS [TPOTPAMMA YUEBHOI'O KYPCA «'"EOMETPU».7-9 KIIACCHI

Henu n3yyeHusi yaeOHOro Kypca

OO01ue uenu uzydeHus yueoHoro kypcea «l'eomerpusi» npeacrasiensl B [IOOI1
OOQO. Onu 3akiarOyarOTCs, MPEXKIAE BCErO0 B TOM, YTO HAa YpOKaxX TIeOMETpUU
oOydJaromuiicss y4uTCs MPOBOJUTH JIOKA3aTEIbHBIE  PACCYXKICHHS, CTPOUTH
JIOTUYECKNAE YMO3AKIIOYEHHUs, JOKa3blBaTh HMCTUHHBIE YTBEPKICHHS WU CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, IIPOBOJHUTH PACCYKJICHHUS «OT MPOTHUBHOIO», OTINYATh
CBOMCTBa OT MPHU3HAKOB, (OpMyIHpOBaTh OOpaTHBIC YTBEepxkicHUsi. B o00yueHun
YMEHUIO pPacCykJaTh COCTOUT BaXHOE BOCHUTATEIbHOE 3HAYECHHUE U3YYEHUS
r€OMETPUH, IPUCYLIEE UMEHHO OTEYECTBEHHON MaTEMaTHUECKOM MIKOJIE.

BTopoii 1enp0 H3ydYeHUsS] TEOMETPUM SIBJISIETCS HCIIOJb30BAHUE €€ Kak
MHCTPYMEHTA MpPU PEIICHHH KaK MaTEeMaTUYECKHUX, TaK M MPAKTUYECKUX 3ajad,
BCTPEYAIOLIUXCS B PEAJTbHOM )KU3HU. DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTEIbHAS
JUHUSA B M3YYEHUM TE€OMETpUU B MIKoje. Ui 3TOro y4uTel0 pEeKOMEHAYeTCs
noaOUpaTh 3aJayd MPAKTHYECKOro XapakTepa IJIsi pacCMaTpPUBAEMBIX TEM, YUUTh
00yyaroluxcsi CTPOUTh MaTEMaTHUYECKHE MOJIENIN PealIbHbIX KU3HEHHBIX CUTyalui,
IPOBOJUTH BBIUMCIEHUS W OLICHUBAaTh aJCKBATHOCTH IIOJIy4YEHHOIO pe3yJIbTaTa.
KpaiilHe Ba)XHO TOMYEPKUBATH CBSI3M TE€OMETPUU C JAPYTHMH IPEIMETaMH,
MOTHUBHUPOBATh MCIIOJIB30BAaTh OMNPEJEICHUS T€OMETPUYECKUX (UTYp M TOHATHUH,
JE€MOHCTPUPOBATh NPUMEHEHHUE MOIYYEHHbIX YMEHUN B (PU3MKE U TEXHUKE. DT CBSI3U
Haunbosee sipKo BUJIHBI B TeMax «Bektopb», « TpuronomeTpudeckue COOTHOLICHUS,
«Meton koopauHat» u «Teopema ITudaropay.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo ywyeOHOMYy TutaHy B /-9 Kilaccax wu3ydaercss Y4eOHbBIH Kypc
«['eomeTpus», KOTOPHIA BKIIOYAET CIEAYIOUIME OCHOBHBIC pa3leibl COJEpIKaHUS:
«I"eomeTrpuueckue GpUrypsl 1 ux CBOMCTBaY, «3MepeHne reoMeTpUIECKUX BETUIHUHY,
a Takke «JlekapToBBI -KOOpAWHATHI Ha TUIOCKOCTH», «BekToper», «/IBmxkeHUs
mockoctu» U «IIpeoOpazoBanus moago0us .

VY4eOHbIil TUIaH npeaycMaTpUBaeT U3ydYeHUE IeOMETPUU Ha 0a30BOM YpOBHE,
UCXO/s U3 HEe MeHee 68 yueOHbIX 4acoB B yueOHOM r'OJy, BCETO 3a TPH rojia 00yueHus
— He MeHee 204 yacos.

Conep:xkanue y4eOHOro Kypca (1mo rogam o0y4eHus)

7 KIIACC

Hauvanbuble nonstus reomerpun. Touka, npsmas, OTPE30K, JIyd. YToJ. Buusl
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yriioB. BeprukanbHble W CMEXHBIE yIubl. buccektpuca yrna. Jlomanas,
MHOTrOYyroyibHUK. [lapannenpsHOoCTh M EPIEHANKYIIAPHOCTD MPSMBIX.

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

OcHogHble nNoOCMpOoeHUsi ¢ NOMOWbIO YUPKYJISL U TUHEUKU.

Tpeyronsuuk. BeicoTa, Meauana, OuccekTpuca, ux cBoiicTBa. PaBHoOeIpeHHBIN
Y PaBHOCTOPOHHHI TpEyroJbHUKH. HepaBeHCTBO TpeyroibHUKA.

CBoiicTBa U NMPU3HAKK PABHOOEAPEHHOTO TpeyroibHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiICTBa M NPU3HAKU MAPAIIIENBHBIX NpsIMbIX. CyMMa YIjoB TPEYTOJbHHKA.
Breninue yriel TpeyrojibHUKA.

[IpssMOyTOJIbHBIA ~ TPEYroiabHUK. (CBOHCTBO MEOUAHbl MOPSIMOYTOJIBHOTO
TPEYTOJIbHUKA, MPOBENEHHON K TUNOTeHy3€e. [Ipu3Hakym paBeHCTBA MPSIMOYTOJIBHBIX
TpeyroabHUKOB. [IpsMoyTroapHBIN TpeyronbHUK ¢ yrioMm B 30°.

HepaBeHCTBa B TEOMETPUU: HEPABEHCMEO MPEY20AbHUKA, HEPABEHCTBO O JIJIMHE
JOMaHOW, TeopemMa o OosblieM yriae U OOJbIIe CTOPOHE TPEyroJbHUKA.
[leprieHIUKYIISIp ¥ HAKJIOHHAS.

l'eomempuueckoe mecmo mouex. buccekTpuca yria H - CEpPEAUHHBIN
MIEPIICHIUKYJIAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOUEK.

OKpy>KHOCTB U KpYT, XOpZa U IUAMETP, UX CBOMCTBA. B3anMHOE pacrionoxenue
OKpPYXXHOCTM M npsmoil. KacarempHas u cekymass K OKpPYKHOCTH. OKpYXHOCTb,
BIIMCaHHAsA B YroJl. BnucaHHas v onrcaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

YerpipéxyronpHuku. [lapamnenorpamMm, ero mpu3Haku M CBOMCTBA. YacTHbIE
Cilydau TMapajuieiorpaMMoB (TPSMOYTOJNBHUK, pOMO, KBaApar), UX MPU3HAKUA H
cBoiictBa. Tpamenus, paBHOOOKas Tpamemnusi, €€ CBOWCTBA © IPU3HAKHU.
[IpsimoyrosnbHas Tpanenus.

Memoo yosoenus meouanwl. llenmpanvras cummempust.

Teopema ®@aneca u meopema o nponopyuoHatbHeix ompeskax. CperHue JMHUN
TPEyroJbHUKA U Tpaneuuu. [lenmp macc mpey2onvHuKa.

Ilooobue mpeyeonvrukos, koappuyuenm nooodus. Ilpusnaku noooodus
mpeyzonvHuxos. lIpumeHeHne moao0us Mpu perieHnH MPaKTHIEeCKUX 3a7ad.

CpoiicTBa IUIomameld reoMeTpuyeckux ¢uryp. DopMynbl I TIOMIATH
TPEYTOJbHHKA, MapajienorpamMma, pom6a u Tpameuud. OTHOIIEHHUE TUIOMIAICH
no100HBIX GUryp.

Breraucnenne tuioniaae TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYATON
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsbl Iludaropa mnpu pemenun
MPaKTUYECKUX 3a]1ad.

CuHyC, KOCHHYC, TaHT€HC OCTPOTO YyTIJIa MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA.

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

BrivicaHHbIe M IIEHTPaJIBHBIC YTIIBI, YTOJI MEXAY KacaTelIbHON U XOpI0i. YTIIbI
MEKIYy XOpAaMH W CEKYIIMMH. BIIMCaHHBIE W OIMCAHHBIC YCTHIPEXYTOJBHHUKH.
B3anMHOe pacrionoxeHue ABYX OKpyxHocTei. Kacanme okpyxHoctei. OOrme
KacaTeJIbHBIC K JIBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Taurerc yrio ot 0° 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXJ1ecTBO. DOPMYIIbI IPUBEICHHUS.

Pemenue tpeyroiabHukoB. TeopeMa KOCUHYCOB U TeopeMa CUHYcOB. Perenue
IPAKTUYECKUX 3a7a4 C UCITOJIB30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

IIpeobpaszosanue nodobus. [looobue coomeemcmeennbix 271eMeHMO8.

Teopema o npoussedeHuy OMpe3Ko8 Xopo, Mmeopemul 0 NPOU3EEOEHUU OMPE3KO8
cekywjux, meopema o Keaopame KacameabHOLL.

Bektop, gnuHa  (MOIysib) — BEKTOpa,  COHAINPABIEHHBIE  BEKTOPHI,
IIPOTHBOIIOJIOKHO HAIpPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, OIlEpallid HaJ BeKTopaMH. PasznokeHne BekTOpa IO  JBYM
HEKOJUIMHEAapHbIM BekTopaMm. KoopauHatel Bekropa. CkanspHOE IPOU3BEICHUE
BEKTOPOB, IPUMEHEHHUE JUIsl HAXO0KICHUS UIUH U YTJIOB.

JlexapToBBl KOOPAMHATBI HA IJIOCKOCTH. YpagHeHus npsamou U OKPYKHOCTH B
KOOpPJIMHATAaX, IEPECCYCHUE OKPYKHOCTEW M NpsIMBIX. METon KOOpAMHAT U €ro
MIPUMEHEHUE.

[IpaBuibHBIE MHOTOYTOIBHUKH. [[MMHA OKpyXHOCTHU. ['pagycHas u paguaHHas
Mepa yriia, BBIYUCIEHUE UTMH OyT OKpykHOcTel. [1momane kpyra, cekropa, CErMeHTa.

Heudwcenus naockocmu u GHympeHHue cummempuu gueyp (21emeHmapHble
npeocmaenenus). [lapannenvroiii nepernoc. Ilosopom.
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PABOYAA ITPOTPAMMA YUEBHOI'O KYPCA
«BEPOATHOCTD U CTATUCTUKA» 7-9 KITACCBI

Henu n3yyeHusi yaeOHOro Kypca

B coBpemenHOM (P POBOM MUPE BEPOSATHOCTH M CTATUCTHKA MMPUOOPETAIOT BCE
OOJIBIITYI0 3HAYUMOCTh, KaK C TOYKH 3PEHUS MPAKTUUYECKUX MPHUIIOKEHHUH, TaK U UX
poiii B oOpa3zoBaHuu. Kaxaplii 4eoBeK MOCTOSIHHO MPUHUMAET PEIICHUS] HA OCHOBE
UMEIOIIIUXCS Y HETO JaHHBIX. A JIJI1 0O0CHOBAHHOT'O NMPUHATHS PEIICHUS B YCIOBHIX
HeJoCTaTka WiIM H30bITKAa WHGOpPMAIMM HEOOXOJAMMO B TOM YHCJIE XOPOIIO
c(hOpMHPOBAHHOE BEPOSITHOCTHOE M CTATUCTHUYECKOE MbllUieHne. IMEeHHO mosTomy
OCTpO BCTajda HEOOXOAUMOCTh C(HOPMHUPOBATH Yy OOYYAIONIMXCS, B TOM YHUCJE
obOyuatomuxcst ¢ 3P, ¢yHKIIMOHAIBHYI0O TPAaMOTHOCTb, BKJIIOYAIOIIYI0O B ceOsl B
Ka4eCTBE HEOTHEMJIEMOM COCTABIISIONIEH YMEHHWE BOCIHPUHHMATh U KPUTHUYECKU
aHaJIM3UPOBaTh UHQPOPMAIUIO, MPEACTABICHHYIO B Pa3IUYHbIX (hOopMax, MOHUMATH
BEPOATHOCTHBIA XapakTep MHOTMX peajJbHbIX TMPOIECCOB U 3aBUCHUMOCTEH,
MPOU3BOJIUTH MPOCTEUIINE BEPOSTHOCTHBIE PAc4YE€Thl. 3HAKOMCTBO C OCHOBHBIMHU
MpUHLIUIAMU cOOpa, aHalM3a U MPEICTABICHUS JAHHBIX U3 Pa3IuyHbIX cep KU3HU
00111ecTBa ¥ TOCYyAapCcTBa MPUOOIIACT O0YJAOIIUXCS K OOIIECTBEHHBIM HHTEPECAM.

B crpykrype mnporpamMmbl ydueOHOTO Kypca «BeposiTHOCTh M CTaTHCTHKA»
OCHOBHOM IIKOJIBI BBIJIEJICHBI CIIEIYIONINE COAECPKATEIBbHO-METOIUYECKUE JINHHUU:
«IIpencraBieHune JaHHBIX U OMKCATENbHAS CTATUCTUKAY; «BEepoATHOCTBY; « IIEMEHTBI
KOMOMHATOPUKNY; «BBepeHue B Teoputo rpadosy.

Conepxanue nuHun «lIpeacraBieHne JaHHBIX U ONUCATENbHAS CTATUCTHKA»
CIIY’KUT OCHOBOH JIs1 OPMUPOBAHUS HABBIKOB PA0O0THI ¢ HH(POPMAIIUEH: OT YTCHUS U
WHTEpIpeTaluy uH(OpMalu, TpeACTaBICHHOW B TaOlUIAaX, Ha JguarpaMMax H
rpadukax 110 cOopa, MPEJACTABJICHUS W aHalu3a JaHHBIX C HCIOJb30BaHUEM
CTaTUCTUYECKUX XapaKTEPUCTUK CpPeAHUX M pacceumBaHus. Paboras ¢ HaHHBIMH,
obOyuatomuecs: ¢ 3[IP ydarcs cuuThIBaTh U UHTEPIPETUPOBATH JAHHBIEC, BBIJBUTATD,
apryMEHTUPOBaTh U KPUTHUKOBATh MPOCTEUIINE TUMOTE3bl, PA3MbIIUISATh Haj
dbakTOopaMu, BBI3BIBAIONIMMH HW3MEHYMBOCTh, W OIEHUBaTh WX BIMSHUE Ha
paccMaTpUBaeMble BEJIMUMHBI U TTPOIIECCHI.

NHTYUTUBHOE TPEICTABIECHUE O CIYyYalHOM W3MEHUYMBOCTH, HUCCIIEIOBAHUE
3aKOHOMEPHOCTEN U TEHACHUMN CTAHOBUTCS MOTUBUPYIOLIEN OCHOBOM IS U3y4YECHUS
Teopuu BeposATHOCTEH. bombimoe 3Hauenne mansa obyuaromuxcs ¢ [P 3mecy umerot
NpPaKTUYECKUE 3aJaHusl, B YACTHOCTU OINBITHI C KJIACCUYECKUMHU BEPOSTHOCTHBIMU
MOJIEJISIMU.

[loHnaTHe BEpPOSATHOCTU BBOJIUTCS KakK Mepa MpaBAONoA00Us CIy4daitHOTO
coobiTus. [Ipu n3yuenun kypca obydarouiuecst ¢ 3[1P 3HakoMaTCs ¢ MpoCTEUIIUMHU
METOJJaMH  BBIYUCIIEHUS BEPOATHOCTEM B  CIyYallHBIX JKCIIEPUMEHTaX C
PABHOBO3MOXHBIMU ~ 3JIEMEHTAPHBIMU  MCXOJIaMH, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIIONIMMUA CTaBUTh M pemiaTh Oojiee CIOXKHBIE 3amaun. B Kypc BXOmsT
HayajbHbIE TPEACTABICHUS O CIy4YalHbIX BEIMYMHAX M HMX YHUCJIOBBIX
XapaKTePUCTHUKAX.
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Taxxke B paMKax 3TOro Kypca OCYILECTBISETCS 3HAKOMCTBO OOYYaroLIMXCs C
3[IP ¢ MHOXECTBaMHM W OCHOBHBIMH ONEpPALMSIMH  HAJ MHOXXECTBaMH,
paccMaTpuBalOTCAd MPUMEPbl TMPUMEHEHWs JJs peleHus 3a7ad, a TaKke
UCIIOJIb30BaHUS B IPYTUX MaTeMaTHUYECKUX Kypcax U yUeOHBIX MPEAMETAX.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

B 7-9 xnaccax um3yuaetrcsi Kypc «BeposTHOCTb M CTAaTUCTHKa», B KOTOPBIM
BXOAAT pasgensl: «lIpencraBieHne MaHHBIX W ONUCATENbHAs CTATUCTUKAY;
«BeposTHOCTBY; «DneMeHThl KOMOMHATOPUKNY»; «BBeaeHune B Teopuio rpadoBy.

Ha u3ydeHnue naHHOro Kypca OTBOAMT 1 y4eOHBI 4ac B HEIENIO B TEYEHHUE
KaXJI0TO Toaa o0ydenusi, Bcero 102 yueOHbIX Haca.

Conepxanue ydeOHOro Kypca (1mo roaam o0y4deHmusi)

7 KJIACC

[IpencraBnenne MaHHBIX B BHJE TaOJHII, AUArpaMM, TpadukoB. 3armoaHCHHUE
Ta0JINII, YTEHUE U MTOCTPOEHUE JUarpaMm (CTOJIOUKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Urenue rpaduKoB peajbHBIX IMpoiieccoB. M3Bieduenre nHpopMalu U3 guarpamm u
TaOJINIL, UCTIOJIH30BAHUE U MHTEPIIPETAIIUS JAHHBIX.

OnucartenbHasi CTAaTUCTHKA: cCpejHee apu@MEeTHUYecKoe, MeIHaHa, pa3Max,
HauOOJbIIIEE W HAMMEHBIIEE 3HAUYCHHUS HaOOpa 4YHUCIOBBIX JaHHBIX. [Ipumepsr
CIIy4ailHOM U3MEHYMBOCTH.

Cnyuatinslii akcnepumenm (onvlm) u ciaydatinoe codowvimue. Beposmuocms u
yacmoma. Ponb Manoseposmuulx u npaxmuyecky 00CMo8epHuIX COObLIMULL 8 NPUpooe
u 6 obwecmee. Monema u uzpanbHas KOCMb 6 MeoPulL 6epoSMHOCIel’.

I'pagh, eepwuna, pebpo. Cmenenv eepwunvl. Hucno pébep u cymmapuas
cmeneHb eepuiut. Ilpeocmasnenue o ceaznocmu epaga. Llenu u yuxavl. Ilymu 6
epaghax. O6x00 ecpaga (3inepos nyms). [Ipedcmasnenue 06 OpUeHMUPOBAHHOM
epaghe. Pewenue 3a0au c nomowwio epagos.

8 KJIACC

[IpencraBienrie TaHHBIX B BUJIE TaOUII, AUarpamMm, rpadukosB.

MHOXECTBO, JJEMEHT MHOXECTBa, IOAMHOXecTBO. Omepanuu  Haj
MHOKECTBaMHU: OOBEIMHEHUE, MepeceucHue, nonoaHeHne. CBOMCTBA Onepamyii Hajl
MHOXECTBAMM: MIEPEMECTUTEIBHOE, COYeTaTEIbHOE, pacrpeneuTelIbHOE,
BKJIFOUeHUs. Mcronib30BaHre rpauyecKoro nNpeacTaBiICHUs MHOKECTB ISl OTMCaHUs
pEABHBIX MPOLIECCOB U SIBJICHUM, IPU PEUICHUH 33/1a4.

Hsmepenue pacceusanus oaumnvix. /lucnepcus u cmaHoapmuoe OMKIOHEHUe

4311ech 1 1anee KypcHBOM 0003HAYEHBI TEMbI, H3yYeHHE KOTOPBIX IIPOBOJUTCS B 03HAKOMUTEILHOM Iu1aHe. [lenaror
CaMOCTOSATENIFHO OTIPEIeNsIeT 00bEM H3ydaeMOoro MaTepHaia.
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YuCn08bIx HAOOpPos. [uazpamma pacceusanus.

OnemeHTapHble COOBITUS  ciydaiiHoro ombiTa. ChydailHble  COOBITHS.
BepositHocT coObITH. ONBITHI ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.
Crnyuaiinpiii BBIOOp. CBSI3b MEXKTy MaJTOBEPOSITHBIMU M TIPAKTUYECKU JOCTOBEPHBIMHU
COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

Hepeso. Ceoticmea 0epesvbes: eOUHCMBEHHOCb NYMU, CYWECMBO8aHUe BUCAYEl
BEPUIUHDL, CB5A3b MEJHCOY UYUCTIOM 8epulun U duciom péodep. Ilpasuno ymuodcenus.
Pewenue 3a0au ¢ nomowwiro epaghos.

Ilpomueononoscuvie coovimus. [uacpamma Ounepa. ObveduHenue u
nepeceuenue  coovimuti. Hecoemecmuvie  cobvimus.  @opmyna  ClOHCEHUs
gepossmuocmell. Ycnosnas eeposmuocmo. Ilpasuno ymuoocenus. Heszasucumoie
coovimus. [Ipedcmasnenue sxcnepumenma 8 eude oepesa. Pewenue 3aoau Ha
HAX0JICOeHUe BepOSIMHOCMEl C HOMOWDbIO 0epea CAYYAlHO20 IKCNepuMeHmd,
ouazpamm Jiinepa.

9 KJIACC

[IpeacraBieHue qJaHHBIX B BUJE TaOIUII, JUarpaMm, TpaduKoB, UHTEPIIPETAIIIS
naHHBIX. YTeHue u nmoctpoeHue Tabiuil, ruarpamm, rpaduKoB M0 peaabHbIM JaHHBIM.

[lepectanoBku u ¢akropuan. CodyeTaHuss U YUCIO COYETaHUH. IpeyeonbHux
llackans. Pemienue 3aa4 ¢ UCMOJI30BaHUEM KOMOMHATOPUKH.

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

HcnbiTanue. Ycenex u Heynaya. Cepust MCOIbITaHUM 10 niepBoro ycnexa. Cepus
ucnbiTanuii bepaymim. BeposTHOCTH cOOBITHI B cepuu UCTIbITaHUI bepHyuin.

CnydailHasg BeIMYMHA U paclpelie]ieHne BEPOSITHOCTEH. MaremaTudyeckoe
oxuganue u qucnepcus. [Ipumepsl MaTeMaTUYECKOrO 0KUIAHUS KaK TEOPETUUECKOTO
CpPEIHEro 3HAaYEHHUsI BEJIMYUHBL. MaTeMaTH4eCKOe OKUAAHUE U TUCTIEPCHUSI CITyYalHON
BEJIMYUHBI «YHCIJIO YCIIEXOB B CEpUU UCIIBITAHUN bepHyium».

[Tonarre o 3akoHe OONMBIIMX Yuced. M3mMepeHrne BEpPOSTHOCTEH C IOMOIIBIO
4acTOT. PoJib 1 3HaUeHHE 3aKOHA OOJIBIINX YKCEIT B IPUPOJIEC U OOIIECTBE.

KOHTPOJ/IbHO-U3MEPUTECJIBbHBIC MaTCPHAJIbI

[IpoBeneHne OIEHKU JOCTHXKEHUN TIIAHUPYEMBIX pPE3YJIbTaTOB OCBOCHMS
y4eOHOTO MpeaMeTa MPOBOIUTCS B (hOpME TEKYIIETO U PyOeKHOTO KOHTPOJIS B BUIE:
KOHTPOJIbHBIE pabOThI, CaMOCTOSTEIbHbIE pPaOOTHI, 3a4eThl, MaTeMaTUYECKUE
IUKTAHTBI, MPaKTUYECKHEe paldOThl, MUCHMEHHBIH OTBET MO WHAWBHUAYAIbHBIM
KapToYKaM-3aJaHusIM, TECTUPOBAHUE.

s o6yuaromuxcst ¢ 3I1P Bo3amMoxkHO n3MeHeHue (OpMYJTUPOBKHU 33JJlaHUi Ha
«TOLIATOBYIOY, aaNTALMIO IIPEeAJIaraeMoro 00y4aromeMycsi TECTOBOTO (KOHTPOJIbHO-
OLICHOYHOI'0) MaTepuaja: HCIIOJIb30BAHUE YCTHBIX M NHCHbMEHHBIX HHCTPYKLUH,
YIOPOIIEHNE JIMHHBIX CIIOKHBIX (POPMYITUPOBOK UHCTPYKIIMM, pEIIEHHE C OTOpOi Ha
anropuTM, 00paselr, UCIOIb30BaHNE CITPABOYHON WH(MOpMAITUH.
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MaremaTuka
S5 kiacc

Kontponbshas padora Ne 1. Tema. Harypanbnbie uncia.

Kontponbhas padota Ne 2. Tema. JleficTBus ¢ HaTypaabHBIMU YHCIAMHU.

Kontponshas padora Ne 3. Tema. Mcnons30BaHue CBOMCTB AEUCTBUI TIPH
BBIYMCIICHHSIX.

KontponbsHas padota Ne 4. Tema. YTibl 1 MHOTOYTOJIbHUKH.

Kontponbshas pabora Ne 5. Tema. [lenumocts uuncen.

Kontponbshas padota Ne 6. Tema. OObIKHOBEHHBIE JPOOH.

Kontponbshas padora Ne 7. Tema. CiokeHre U BEIYMTaHKUE IPOOEH.

Kontponbshas padora Ne 8. Tema. YMHOKeHUE U JiereHUE TPOOeH.

Kontponbhas padora Ne 9. Tema. [lecatuunsie qpobu. CpaBHEHHE JECATUUHBIX
TpOOeii.

Kontponbshas padora Nel0. JleiicTBUS C I€CATUYHBIMU APOOSIMHU.

Kontponbshas padota Ne 11. Tema. Mtorosast KoHTpoabHas padoTa.
6 ki1acc

KontponbsHas padota Nel. Tema. /lenumMocTb HaTypaJIbHBIX YUCEN.

Kontponbehasa padora Ne2. Tema. OObIkHOBEHHas! 1poOb. OCHOBHOE CBOMCTBO
poOu.

Kontponsnas padota Ne3. Tema. OtHouienue. [Iponopiiusi.

Kontponbshas pabora Ned. Tema. IIporeHT.

Kontponbshas pabora NeS5. Tema. YerbipexyroiabHuk. @opMysbl mepuMerpa u
IJIOIIAIA MPSAMOYTOJIbHUKA.

Kontponbshas padora Ne6. Tema. IlonoxxurenbHble U OTPUIIATEIbHBIC YHCIIA.
CpaBHEHUE MOJOKUTENIBHBIX U OTPUILIATENBHBIX YUCET.

Kontponwsnas padora No7. Tema. CrnokeHue U BEIYMTAHUE TTOJIOKUTEIIBHBIX U
OTPULIATEIbHBIX YUCEIL.

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

Kontponsnas pabGota Ne9. Tema. IlpsamoyrosibHasi cucremMa KOOpAUHAT.
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 MOKa3aTeJIeM.
Kontponbshas padora Ne3. Tema. bykBeHHbIE BBIpaKEHHUS.
Kontponbshas padora Ned. Tema. MHOTOUJICHBI.
Kontponbhas padora Ne5. Tema. @opMyIibl COKPAILIEHHOTO YMHOKEHHUS.
KontponbsHas pabota Ne6. Tema. JIuneitHoe ypaBHEHUE C OJTHON IMEPEMEHHOM.
Kontponsnas padota Ne7. Tema. CucteMbl JIMHEHHBIX YPaBHEHUH.

29



Kontponshas pabora Ne 8. Tema. Koopaunaats! u rpadukmu.
Kontponbshas padbora Ne 9. Tema. [lonsitue dbynkuuu. Jluneitnas hpyHKuus.
Kontponbshas padora Nel0. Tema. UTorosast koHTposibHast padoTa.
8 kiacce
Kontponbshas pabora Nel. Tema. KBagpatusiit kopeHb. ApudMeTuyecKkuii
KBaJpaTHBIN KOPEHb.
Kontponbnas pabora No2. Tema. Cremenb ¢ 1eNbIM IOKa3aTENEM.
CranpapTHbIil BUJ YHCTIA.
Koutponbhas pabGora Ne3. Tema. AunrebOpanueckass npo0Ob. CokparnieHue
TPOOCH.
Kontponbshas padota Ned. Tema. JleiicTBus ¢ anredpanyeckKuMu IpoOsIMH.
KontponbsHas pabora Ne5. Tema. KBajipaTHbie ypaBHEHUS.
Kontponbhas pabora Ne6. Tema. YpaBHEHUs, CBOASIIMECS K KBaJPATHBIM.
TekcToBbI€ 3a1a4H, CBOASIIMECS K KBaJIPATHBIM.
Kontponbshas padora Ne7. Tema. Cuctembl ypaBHEHUH.
KontponbsHas padota Ne8. Tema. UncnoBbie HEpaBEHCTBA U UX CBOMCTBA.
Kontponbhas padota Ne9. Tema. CructeMbl HEPaBEHCTB € OJTHOM IEPEMEHHOM.
Kontponbnas padota Ne 10. Tema. ®ukimu. ancioBbie GyHKITHH.
KontposnbHas padora Nel 1. Tema. IToroBas KOHTpoJibHas paboTa.
9 knacc
KontponbHas padora Nel. Tema. Uncna u BEIYHMCIICHUS.
KontponbHas padora Ne2. Tema. YpaBHeHUS ¢ OJTHON IEPEMEHHOM.
Kontponsnas padora Ne3. Tema. J[poOHO-paliioHaIbHbIEC YPABHEHHUS.
Kontponbshas padora Ned. Tema. CucteMbl ypaBHEHUH € ABYMsI IEPEMEHHBIMH.
KonTponsHas padora Ne5. Tema. JInneiinble HepaBeHCTBA C OJHOM IEPEMEHHOM.
Kontposnbhas padora Ne6. Tema. KBanpaTHbeie HepaBeHCTBA.
Kontponsnas padota Ne 7. Tema. KBagpaTtuunas QyHKIus 1 €€ CBOICTBA.
Kontponbshas pabora Ne 8. Tema. Apudmerndeckast mporpeccus.
KonTtponsnas padota Ne 9. 'eomeTpudeckas mporpeccusi.
Kontponbshas pabora Nel(. Tema. ToroBast KOHTpoJibHas padoTa.

I'eomeTrpus
7 wJjacc

Koutponbhas pabora Nel. Tema. OcHOBHbIE T€OMETPUYECKUE CBOICTBA

pocTenmmx Guryp.
Kontponbshas padota Ne2. Tema. CMeXHbBIE U BEPTUKAIBHBIC YTJIbI.
Kontponbshas pabota Ne3. Tema. [Ipu3naku paBeHCTBa TPEyTrOIHHUKOB.
Kontponbshas pabora Ned. Tema. PaBHOoOEIpeHHBIN TPEYTONHHUK.
Kontponbshas padota NeS. Tema. [TapannensHbie npsMebIe.
KonTponbhas pabota Ne6. Tema. CymMMa yrioB TpeyrojabHHUKA.
Kontponshas pabora Ne 7. Tema. OKpy>XKHOCTb B KPYT.
Kontponbshas padora Ne6. Tema. UToroBast KoHTpobHas padoTa.

8 kiacc
Kontponbsnas padora Nel. Tema. UeTbipeXyroJIbHUKH.
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Kontponbnas padora Ne2. Tema. Cpenusisi nuaus tpeyroabHuka. CpeaHsis
JIMHUS TPANELHH.
Kontponbshas padora Ne3. Tema. [Tnomaas TpeyroiasHuka, napajienorpamma.
Kontponbshas pabora Ned. Tema. [lnomans nogo06HbIX duryp.
Kontponbshas padota Ne5. Tema. Teopema [Tudaropa.
KontponbHas padota Ne6. Tema. YTIIbl B OKPYKHOCTH.
Kontponbshas padota No7. Tema. UToroBast KOHTpoJibHast paboTa
9 kiacce
Kontponbnas padota Nel. Tema. Perienne TpeyroibHUKOB.
Kontponbsnas padora Ne2. Tema. [Tnomanu TpeyronbHuKa, Y4ETHIPEXYTOJIbHUKA.
KontposnbsHas padora Ne3. Tema. BekTopsl.
KoHnTtponbHas padora Ned4. Tema. JlekapTOBbI KOOPIMHATHI HA MNIOCKOCTH.
KontponbsHas padora NeS. Tema. [IpaBriibHble MHOTOYTOJIbHUKH.
KontponbsHas padota Ne6. Tema. [Tnomaas kpyra u ero 4actei.
Kontponbshas paborta No7. Tema. UTorosast 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.
Kontponbshas padora Ne 4. Tema. BeposTHOCTh M 4YacToTa CIy4ailHOrO

COOBITHSI.

8 kyacc
Kontponsnas padora Ne 1. Tema. MHoxecTBa.
Kontponbhas padora Ne2. Tema. BeposiTHOCTb clTyd4aiiHOTO COOBITHSI.
Kontponbshas pabora Ne 3. Tema. Cinyqaitubie COOBITHS.

9 knacc
Kontponbshas pabora Ne 1. Tema. DnemMeHThl KOMOUHATOPUKHU.
Kontponrsnas padota Ne 2. Tema. UcnibiTanus.
Kontponbshas pabora Ne 3. Tema. CiyvaitHas BenTu4nHa.
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PE3VJIbTATBI OCBOEHUA YYEBHOI'O ITPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBILIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI:

MOTHBAIUS K OOYYEHHIO MaTeMaTHKE W IEJCHANpPaBICHHON MMO3HABATEIbHOU
JESITEIbHOCTH;

NOBBIIIEHUE YPOBHS CBOEM  KOMIIETEHTHOCTH  YE€pe3  IPaKTHUYECKYIO
JESITENIbHOCTD, TPEOYIOLIYI0 MaTEMaTUUECKUX 3HAHUN, B TOM UUCJIE YMEHUE YUUTHCSA
y IPYTUX JIOAEH;

CIIOCOOHOCTBh OCO3HABATh CTPECCOBYIO CUTYAIIUIO, OBITh TOTOBBIM J€HCTBOBATH
B OTCYTCTBHE rapaHTHil ycliexa;

cnocobHocTh oOy4aromuxcs ¢ 3[IP kK oco3HaHHWIO CBOMX JOEPUIUTOB U
MIPOSIBIICHUE CTPEMJIEHUS K UX MPEOIO0JIEHUIO;

CIIOCOOHOCTH K CAMOPA3BUTHIO, YMEHHE CTABUTh TOCTUKUMBIE LIETIH;

YMEHUE pa3InyaTh y4eOHbIE CUTyallid, B KOTOPBIX MOKHO JI€CTBOBATH
CaMOCTOATENIbHO, W CHUTyalluHl, TJ€ CJEQyeT BOCIOJIb30BaThCS CIPABOYHOM
uHpOopMaIueil Uiy IpyruMu BCIIOMOTaTeIbHBIMU CPEJICTBAMU;

CIIOCOOHOCTB MEPEHOCUTH MOJIyUYEHHBIE B X0J1€ 00YUEHMsI 3HAHUS B aKTyaJIbHYIO
CUTyaluIo (TIpY PELIEHUH )KUTEHCKUX 3a/1a4, TPEOYIOIUX MaTeMaTHYECKUX 3HaHUN);

CIIOCOOHOCTh OPHEHTHUPOBATHCS B TPEOOBAHUAX M IMpaBUIIAX MPOBEACHMUS
IPOMEXKYTOUYHOM U UTOIOBOM aTTeCTalUH;
OBJIaJICHHE OCHOBaMHU (PMHAHCOBOM I'PaMOTHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Osnadenue ynugepcanbHbIMu y4eOHbIMU NOZHACAMETbHOIMU OCIICHEUAMUL

yCTaHaBJIMBAaTh  MPUYUHHO-CIEJACTBEHHbIE CBSI3W B  XOJ€  YCBOCHMS
MaTeMaTU4YeCKOro Marepuasa;

BBISIBJIATh AC(PUUUT JAHHBIX, HEOOXOJIMMBIX JUIsl PEIIEHHUsS] MOCTaBJICHHON
3a/1auu;

C MIOMOILBIO YUUTENS BEIOUPATh CIIOCOO pEeUICHUs] MaTEMaTUYeCKON 3a/1auu
(cpaBHUBaTh BO3MOKHbBIE BAPUAHTHI PEILICHHUS);

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

yCTaHaBJIMBATh HCKOMOE U IAaHHOE IIPU PELIEHUU MaTEMaTUYECKOH 3a1a4H;

NOHUMATh ¥ UHTEPIPETUPOBATH MHPOPMALIMIO PA3IMYHBIX BUIOB U (HOpM
IIPEACTABIICHMUS;

WJUTIOCTPUPOBATH pelllaeMble 3a/1aui TpaduyeCKUMH CXEMaMU;

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

NOHMMATh U KCIOJIb30BATh MaTEMAaTHUYECKHE CPEACTBA HATJISIIHOCTH (rpaduki,
auarpamMmbl, TaONMIbBI, CXeMbl M JAp.) JUIA WUIIOCTpallUHd, HWHTEPIpETaluy,
aprymMeHTaluu.
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Osnadenue YHUBEPCATbHBIMU yueoHviMu KOMMYHUKAMUBHBIMU
delicmeuamu:

OpraHU30BLIBATh Y4eOHOE COTPYAHHUYECTBO M COBMECTHYIO NESTEIBHOCTH C
YUYUTEIEM U CBEPCTHUKAMM B MIPOIIECCE PEIICHUS 3a/1ay4;

B3aMMOJICHCTBOBATh M HAXOUTh OOIIHE CTIOCOOBI pabOTHI; paboTaTh B TPYIIIIE:
HaxOJUTh OOIlee PpEIICHUE W pa3pemiatb KOH(MIUKTHI HAa OCHOBE COIJIACOBAHUSA
MO3UIIAN U yu€Ta MHTEPECOB; CAyMaTh NapTHEPA; HOPMYITUPOBATh, APTYMEHTUPOBATh
U OTCTaMBaTh CBOE MHCHHUC;

MIPOTHO3UPOBATh BO3HUKHOBEHHE KOH(MIMKTOB MPH HAJUYUU Pa3HBIX TOYEK
3peHHUsl U pa3pemiath KOH(IMKTH Ha OCHOBE yuéTa MHTEPECOB M TO3UIIMK BCEX
Y4aCTHUKOB;

apryMEHTHPOBATh CBOIO TMO3UIHMI0O W KOOPJAMHUPOBATH €€ C MO3UIUAMHU
napTHEPOB B COTPYJIHUYECTBE NPHU BHIPAOOTKE OOIIEro pEIIeHUs B COBMECTHOM
JESITEILHOCTH;

BBITIOJTHSATh CBOIO 4YacTh PabOTHI, JOCTUTaTh Kaye€CTBEHHOTO pe3yibTaTa M
KOOPAMHUPOBATH CBOU JIEUCTBUSA C IPYTUMH YICHAMH KOMAaH]IbL;

OIICHUBATh KAYECTBO CBOETO BKJIa/Ia B OOIIUI TPOIYKT.

Osnadenue yHuGepCcaIbHbIMU YUEOHBIMU PECYAAMUBHBIMU OCUCI GUAMU:

CTaBUTh 1I€JIM, BBIOMpPATh M CO3/laBaTh AJTOPUTMBI JJIA PEIICHUS Y4COHBIX
MaTeMaTUYECKHUX MPOoOIeM;

IJIAHUPOBATh W OCYILECTBIISTH JCSATEILHOCTh, HAMPAaBJICHHYIO Ha pEIICHUE
3a71a4 UCCIIEIOBATEIHLCKOTO XapaKTepa.

dbopMyIMpoBaTh M yACPKHBaTh Yy4eOHYIO 3a7ady, COCTaBISATh IIaH |
MOCJIEJ0BATEJIbHOCTh JCHCTBUM;

OCYIIECTBIISITh KOHTPOJIb IO 00pa3ily ¥ BHOCHTh HEOOXOJIMMbIC KOPPEKTHUBHI,

KOHTPOJIMPOBATh MPOIIECC U Pe3yabTaT YUYCOHOW MaTEeMaTUIECKON
JeSITEIbHOCTH;

aJIcKBaTHO OLICHUBATh MPABUILHOCTD UJIM OIIMOOYHOCTD BBIMOJHEHUS Y4eOHOM
3a7a4u, €€ 0OBEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BOBMOKHOCTHU €€ pellIeHuS;

CIMYaTh CHOCOO JAEHCTBUS M €r0 Pe3ysbTaT C 3aJaHHBIM ATaJOHOM C LEJbIO
0OHapyKEeHHsI OTKJIOHEHUH U OTIMYMI OT 3TAJIOHA.

NPEABUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU y4eOHOM
3a/1a4u;

MOHMMATh MPUYUHBI, IO KOTOPHIM HE ObLT JOCTUTHYT TpeOyeMbIN pe3ysbTaT
NESTETLHOCTH, OMPEEIATh TMO3UTUBHBIE M3MEHEHUS U HaIpaBJICHUS, TPEOYOIIHe
JnajabHerIel padoThl;

PETYIMPOBATH CITOCOO BHIPAKEHUS SMOITUH.

NPEAMETHBIE PE3YJIBTATHI

PesynbpTaTel ocBoeHUs ydeOHOTO mpeamMera «MaTtemaTuka (BKIOYas anreopy,
T€OMETPHIO0, BEPOSITHOCTh M CTATUCTHUKY)», paclpeieieHHbIe MO rojaM OOydeHUs,
bopMyIHPYIOTCS 110 IPUHITUITY TOOABIEHHSI HOBBIX PE3YyJIbTAaTOB OT I'0Jia K TOY, yKe
Ha3BaHHBIC B IPEABIAYIINUX T04aX MO3ULHH, KaK IIPAaBUJIO, JOCIOBHO HE MOBTOPSIOTCS,
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HO YYHUTBIBAIOTCS (pe3yJbTaThl OYEPEIHOIO0 ToAa MO YMOJYAHUIO BKIIIOYAIOT
pe3ynbTaThl MPEABIAYILINX JIET).

ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUS ITPUMEPHOMPABOYEM
[TPOI'PAMMBI KYPCA «MATEMATHUKA» (IIO TOAAM OBYYUYEHU )

OcBoenne yueOHOTO Kypca «MaremaTuka» B 5—6 KjlaccaX OCHOBHOM IIKOJIbI
JOJDKHO O00€CTieunBaTh JOCTI)KCHHUE CIEAYIOIMMX MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNIbTaTOB:

5 KUIACC

Yucna u eviuucienus

OpueHTHPOBATHCS B TIOHITHIX U ONIEPUPOBATH HA 0230BOM YPOBHE TEPMHHAMH,
CBSI3aHHBIMH C HATypaJIbHBIMH YUCIaMH, OOBIKHOBEHHBIMH U ICCATHYHBIMU TPOOSMH.

CpaBHUBATH U YIIOPSIIOYMBATH HATYPAJIbHBIC YHCIIA, CPABHUBATH B MPOCTEHIIINX
City4asix 0ObIKHOBEHHBIE IPOOHU, IECATUUHBIE JPOOH.

CoOTHOCUTH TOUKY Ha KOOPJAMHATHOM (YMCIOBON) MPAMON C COOTBETCTBYIOIIUM
el YMCJIOM 1 N300paKaTh HATYpalbHbIC YHCIIa TOYKAMU Ha KOOPIMHATHOM (YUCIIOBOH)
IIPSMOM.

BoimonHaTh  apudMeTHdecKkue JeHCTBUS C HATypalIbHBIMU UYWCIAMHU, C
OOBIKHOBEHHBIMU JPOOSIMHU B MIPOCTEUIIINX CITyHasiX.

BBITIOTHSTE IPOBEPKY, MPUKUAKY PE3yIbTaTa BEIYHCICHUN.

OxpyTasaTh HATypaJbHBIC YHCTIA.

Pewenue mexcmosuwix 3a0au

PemaTte TekcTOBBIC 3amauvl apu(METHYECKHM CIIOCOOOM H C TOMOIIBIO
OpTraHW30BaHHOTO KOHEYHOTO TMepedopa BCEX BO3MOXKHBIX BapuHaHTOB (TIpH
HEOOXOJIMMOCTH C HAMPABJISIONICH MTOMOIIBIO).

Pemate 3amauu, cojaepkamiye 3aBUCUMOCTH, CBS3BIBAIOIINE BEITUYHHBIL:
CKOpPOCTbH, BpeMs1, PACCTOSIHHE; 1I€HA, KOJIMYECTBO, CTOUMOCTH (ITPH HEOOXOAUMOCTH C
MCIIOJIb30BAaHUEM CITPAaBOYHON MH(OPMAIUN).

Hcnonp30BaTh KpaTKuE 3aIUCH, CXEMBI, TAOIUIbI, 0003HAYEHUS MPU PEIICHUN
3azay.

[Tob30BaTHCS OCHOBHBIMH €TMHUIIAMU U3MEPEHHS: TICHBI, MACChI; PACCTOSHUA,
BPEMEHHU, CKOPOCTH; BBIpaXaTh OJHU €IWHUIIBI BEJIMYMHBI 4epe3 napyrue (mpu
HEO0OXOMMOCTHU C OTIOPOM HA CIIPABOYHYIO HH(POPMAIIUIO).

W3Bnekath uHOpMaIMioo, MNPEICTABICHHYI0 B TaOiuile, Ha CTOJI0YATOU
aUarpaMMe, HHTePIPEeTUPOBATh MPEACTaBICHHBIC JaHHBIC, UCTIOJ30BaTh TAHHBIC TIPH
pEIIeHnH 3ajad.

Haznaonan zeomempus

[Tonb30BaTHCA TEOMETPUICCKUMHU TOHATHUSAMHU: TOYKA, MPsSMasi, OTPE30K, Jyd,
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YIoJl, MHOTOYTOJIbBHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh NpUMEpPbl OOBEKTOB OKPYKAIOUIETO0 MHpa, UMEIMUX (Hopmy
U3YYEHHBIX TEOMETPUUECKUX PUTYD.

Hcnonb30BaTh TEPMHUHOJIOTHIO, MPU HEOOXOAMMOCTH IO BHU3YyaJIbHOM OIODPE,
CBSI3aHHYIO C YIJIAMU: BEpIIMHA, CTOPOHA; C MHOTOYTrOJIbHUKAMU: YToJi, BEpIINHA,
CTOpPOHA, TMAaroHaJIb; C OKPY>KHOCTBIO: pauyc, TUaMeTp, LIEHTP.

N300pakath W3ydeHHBIE TeOMETpUUecKre (QUrypsl Ha HEIWMHOBAHHOW U
KJIeT4aToOl OyMare ¢ MOMOUIBIO0 HUPKYJISl ¥ IMHEHUKH (I1OCJIe COBMECTHOTO aHAJN3a).

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

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

Boruucnate mepumeTp H IUIONIAAbL KBajapaTa, MpsSMOYroJIbHHKA, (Uryp,
COCTABJICHHBIX W3 TMPSMOYTOJIbHUKOB, B TOM 4ucie ¢GuUryp, u300pakEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaThC OCHOBHBIMM METPUYECKUMH E€AUHUIIAMH M3MEPEHUS JJIMHBI,
TLJIOIIA/IN; BBIPAXKATH OJTHU €AUHUIIBI BEJIMUUHBI Yepe3 Apyrue (Mpu HEOOXOIUMOCTH C
OTIOpPOM Ha CMPABOUYHYIO0 UHGOPMAITHUIO).

Pacno3naBath napauienenumnes, KyO, UCIOIb30BaTh TEPMUHOJIOTHIO: BEPIIIMHA,
pedpo rpaHb, U3MEPEHUS; HAXOAUTh U3MEPEHUS Mapallieenumnena, Kyoa.

Borunciates 00b€M KyOa, Napajuienenumnesa Mo 3aJaHHbIM H3MEpEeHUsM (C
OTOpOM Ha aJIrOpPUTM Y4YEOHBIX ICHCTBUM), MOJB30BATHCS CIUHUIIAMUA H3MEpPEHUS
o0BbEMma.

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

6 KJIACC

Yucna u éviuucnenusn

OpueHTUpOBaThCS B MOHATUAX U ONIEPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMU,
CBSI3aHHBIMHM C PA3JUYHBIMU BHJIAMH YHUCEI M CIIOCOOAMU WX 3alHUCH, MEPEXOJIUTh
(eciu 3TO BO3MOKHO) OT OJHOM (POPMBI 3alTUCH YUCHa K JPYTOH.

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

BreinonHate apudpMeTHIecKue ACHUCTBUSI C HAaTYpaJIbHBIMU U IEJBIMU YUCIIAMH,
OOBIKHOBEHHBIMHU U JCCATUYHBIMU JIPOOSMHU, TTOJOKUTEIHHBIMA U OTPHUIIATCIILHBIMU
YU CJIAMU.

Bbluncnars 3Ha4€HUs] YUCIOBBIX BBIPAXKEHUMN, BBIMOJHATH IPUKUAKY U OLICHKY
pe3ynbTaTa BBIUMCICHUHN; BBITIOJHITH MPEOOpa30BaHUSI YHCIIOBBIX BBIPAKCHUN Ha
OCHOBE CBOWCTB apu(hMETHUUECKHUX JECHCTBUN.

CoOTHOCUTH TOUKY HAa KOOPAUHATHOM MPSIMOM C COOTBETCTBYIOIIUM €U YHCIIOM
Y U300pakaTh YMCJIa TOYKAaMU Ha KOOPAMHATHOM MPSMOM, HAXOAUTH MOJTYJIb YUCIIA.

COOTHOCUTH TOYKHU B MPSIMOYTOJIBHON CHUCTEME KOOPJMHAT C KOOPJMHATAMU
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3TOU TOYKH.

OxpyrasTh LieNble 4YKCla W JAeCSITHYHbe Apodu (mo oOpasily), HaXOAUTh
IPUOTUKEHUS YHCEIL.

Yucnoewvie u OyKkeeHHbvle 8bIPANHCCHUA

OpueHTHPOBATHCS B MOHATHUSAX U ONIEPUPOBATH HA 0A30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMM C 3alMChIO CTETICHH YKCIIa, HAXOIUTh KBaJIpaT U Ky0 4ucia, BEIUUCISATD
3HAYEHUS MPOCTEHIINX YUCIIOBBIX BBIPAXKECHUM, COACPIKALINX CTEIICHH.

[Tonb3oBaThCA MpU3HAKAMU JACIMMOCTH (MpU HEOOXOJAMMOCTH C OMOPOM Ha
AITOPHUTM IPABUJIA), PACKIIAAbIBATh HATYPAJIbHBIEC YUCIIA HA IPOCTHIE MHOKUTEIH.

Ilonvzo06amucsa macumabom, COCTABISATH MPOMOPIIUU U OTHOILICHUS.

Hcnonb3oBaTh OyKBBI AJi1 0003HAUEHUS YHUCEN MPH 3alHCH MaTeMaTHYECKHX
BBIPQXKEHUM, HAXOAUTh 3HAUYCHUST OYKBEHHBIX  BBIPAXKEHHUM,  OCYIIECTBIISS
HE0OXOMMbIE MOACTAHOBKU U IMpeoOpa3oBaHMs (C OMOPOW Ha aarOpuUTM y4eOHBIX
NEeUCTBUIN).

Haxonuts HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewienue mexcmogoix 3a0au

PemaTe MHOTOIIAroBbie TEKCTOBBIE 3aJa4ll apU(PMETHUECKUM CIIOCOOOM C
OIIOPO Ha BOIPOCHBIN IIJIaH.

Pemiate pocTennme 3a/1a4u, CBSI3aHHBIC C OTHOIIICHUEM,
IPONIOPIHOHAIIBHOCTBIO BEJIMYMH, MMPOLEHTAMH; PENIATh TPU OCHOBHBIE 3a/1a4M Ha
JpOOU U MPOLEHTHI.

Pemare 3amaum, copep:Kamme 3aBUCHMOCTH, CBA3bIBAIONIUE BEJIIMYHHBL:
CKOPOCTB, BPEMS, paCCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTD; TPOU3BOAUTEIBHOCTb,
BpeMsi, 00bEMa pabOThI, UCTIONB3Ys apUMETHUECKUE IEUCTBUS, OIEHKY, IPUKUIKY;
II0JIb30BAThCS €IMHUIIAMHU U3MEPEHUS COOTBETCTBYIOIIMX BEJIMYMH.

CocTaBnsiTh OyKBEHHBIE BHIPRKCHHS IO YCIOBHUIO 3a7]a4M TMOCIE COBMECTHOTO
aHanu3a.

N3Bnekats wHpOpMamuio, MpEACTAaBICHHYI0 B TaOJWIaX, Ha JWHEHHOM,
CTOJIOYATOM WM KPYroBOM JuarpaMmax, HHTEPIPETUPOBATH IPEICTABICHHbBIE
JAHHBIE; UCIIOJIb30BaTh JAHHBIE ITPU PEIICHUH 3a]1a4.

[IpeacraBnsaTh MHGOPMAIIUMIO C TOMOILIBIO TAOJIHII, JIMHEWHON U CTOJIOYATON
JIAArpaMM.

Haznaonan zeomempus

[IpuBoauTh TpUMEpPHl OOBEKTOB OKPYKAIOMIETO MHpa, UMEIMUX (opmy
M3YYEHHBIX TEOMETPUUYECKMX TUIOCKMX M TPOCTPAHCTBEHHBIX (UTYpP, TpPHUMEPHI
PaBHBIX U CHMMETPUYHBIX (DUTYP.

N300pakath ¢ MOMOIIBIO ITUPKYJISL, TUHEHKH, TPAHCTIOPTHUPA HA HEJIMHOBAHHOMN
U KJIETYaTON Oymare u3y4eHHbIE MIIOCKHE T€OMETpUYEeCKUEe PUTYpbl 1 KOHPUTYpALH,
CUMMETPUYHBIC (PUTYPHI.

NMeTs mipeacTaBlieHHME O TEOMETPUYECKUX TMOHSTHSX: PaBEHCTBO (Quryp,
CUMMETpPHUSI, OCb CAMMETPHUH, LIEHTP CUMMETPHH.

Haxonuts BETMYUHBI YTIIOB U3MEPEHUEM C MOMOIIBIO TPAHCHIOPTUPA, CTPOUTH
yIJIBl 33IaHHOM BEJIMYMHBI, I10JB30BATHCS IIPU PEIICHUM 3a7ad IpagyCHOM Mepou
YIJIOB; PACIIO3HABATH HA YEPTEKAX OCTPBIN, IPAMOM, PA3BEPHYTHIA U TYIIOW YIJIbI.
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BbruncnsaTe ANUHY JIOMaHOM, MEpPUMETP MHOTOYTOJbHHUKA, IOJIb30BATHCS
€IMHULIAMU U3MEPEHHsSI IJTMHBI, BBIpAXKaTh OJHHU €IUHUIIBI U3MEPEHUS IJIUHBI Yepes
IpyTHE.

Haxoauts, ucmnonb3ys 4epTEKHbIE HHCTPYMEHTBI, PACCTOSHUSA: MEXIY IBYMS
TOYKaMH, OT TOYKH JI0 TIPSIMOM, ATUHY IyTH HAa KBAJPATHOM CETKE.

Boruncnsate minomaab  (QUTYp, COCTAaBIEHHBIX M3  MPSMOYTOJIHHHUKOB,
MCIIOJIb30BaTh pa3OueHNe Ha MPSMOYTOJILHUKH, Ha paBHbBIE (PUTYPHI, JOCTPAUBAHUE 10
OpsIMOYTOJIbHUKA, TIOJH30BAaThCS OCHOBHBIMU E€AMHHUIIAMUA HW3MEPEHUS IUIOIIAIN;
BBIpaXKaTh OJHU €AMHUIIBI U3MEPEHUS TUIOIIAIU Yepe3 Ipyrue (mpu HeoOX0UMOCTH C
OTIOPOH Ha CIIPaBOYHYIO HH(POPMAIIHIO).

Pacno3sHaBaTh Ha MOJENSIX M H300paKEHUSAX NUPAMUITY, KOHYC, LMIUHAP,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TPaHb, OCHOBAHUE, Pa3BEPTKA.

N300paxaTh Ha KiIeTyaTol OymMare npsMOyroibHbIN HapauleenuIe.

Boruucniate 00b€M IPSIMOYTOJIBHOTO MapajuieNienuiena, Kyoa, Mmoib30BaThCs
OCHOBHBIMH €IMHUIIAMHU MU3MEpEeHUs 00BbEMA; BBIPAXKATh OJHU €IUHUIIBI U3MEPEHUS
00bEMa uepe3 Apyrue (C ornopoit Ha CIPaBOYHYIO HHPOPMAITHIO).

Pemare HecioXHBIE 3a7aud Ha HAXOXKJIEHUE TEOMETPUUYECKHX BEITUYUH B
MPAKTUYECKUX CUTYAUSIX (TP HEOOXOMMOCTH C BU3YyaIbHOU OMOPOiA).

IIJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATBI OCBOEHU S ITIPUMEPHOU
PABOYEN ITPOI'PAMMBI KYPCA «AJITEBPA» (TIO TOJIAM OBYUEHI)

OcBoenne yudeOHOro kKypca «AnrebOpa» Ha YpPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHusl JOHKHO oOOecrneynBaTh JOCTHDKCHHE CIEIYIONUX TPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB:

7 KJIACC

Yucna u eéviuucnenusn

BbInonHATh, coyeTass yCTHbIE W TNHCbMEHHBbIE NPUEMBI, apUPMETUUYECKUE
NEUCTBUA C PALIMOHATLHBIMU YHCIIAMHU.

HaxonuTh 3HAY€HHsS YHUCIOBBIX BBIPAXKEHUH; NPUMEHATH pPa3zHOOOpa3HbIE
CrocoObl U TPHUEMBI BBIUMCICHUS 3HAYEHHH JPOOHBIX BBIPAXKEHUH, COIEpIKAIIUX
OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[lepexomuts OT omHOW (OPMBI 3aMHMCH YUCEN K JPYyroi (mpeoOpa3oBHIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYO
B JICCATHYHYIO, B YACTHOCTH B OECKOHEUHYIO NECATUYHYIO NpoOb). CpaBHHUBATH U
YHOPSAI0YHMBATh PAllHOHATIBHBIE YUCIIA.

OKpyrasTh yncia.

BBINONHATS IPUKHUIKY M OLEHKY pE3yJIbTaTa BBIYMCICHUW, OLICHKY 3HAYCHUHN
YU CJIOBBIX BBIPAKECHUMU.

BbINONHATH 1eWCTBUS CO CTENEHSIMU C HATYpaJbHBIMU MIOKA3aTENSIMU (C ONOpO
Ha CIIPaBOYHYIO0 HH(POPMAITHUIO).

[IpuMeHATh MPU3HAKU JIEIMMOCTH, PA3JIOKEHNE HA MHOKHUTEIHN HATYpaJbHBIX
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qHCel.

Pemates mpocreiiliue NPaKTUKO-OPUEHTUPOBAHHBIE 3a7a4M, CBSI3aHHBIC C
OTHOLIEHUWEM  BEJIMYMH,  MPONOPUMOHAIBHOCTHIO  BEJIUYUH,  MPOIECHTaMU;
MHTEPIPETUPOBATH PE3YNIbTATHI PEIICHUS 33/1a4 ¢ YIETOM OTPAHUYCHHM, CBI3aHHBIX CO
CBOMCTBAMH pacCMaTPUBAEMBIX OOBHEKTOB.

Anzebpauueckue gviparicenus

OpueHTHpOBaTbCS B TOHATHSX M ONEpUpoBaTh Ha 0a30BOM YpPOBHE
anre0pandecKo TEPMUHOJIOTHEH M CHMBOJIMKOM.

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

BrimonHaTe mpeoOpa3zoBaHusl IEJIOT0 BBIPAKEHHSI B MHOTOUWIECH MPUBEACHUEM
MOJIOOHBIX CIaraeMbIX, paCKpPhITHEM CKOOOK.

BEIONHAT, yMHOXEHHE OJHOYICHA HAa MHOTOWIEH HW MHOTOYJIeHAa Ha
MHOTOYJIEH, TPUMEHATH (POPMYIIBI KBaJpaTa CyMMBI U KBajpaTa pa3HOCTH (C OMOPOi
Ha CIPaBOYHYIO0 HUHPOPMAITHUIO).

OcCyIIecTBIATh Pa3oKEHWE MHOTOWICHOB Ha MHOXHUTEIH C TOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEr0 MHOXHUTEINSI, TPYIITUPOBKU CIaraéMbIX, TPUMEHEHUS
(opMyJ1 COKpaIIEHHOTO YMHOKEHUS (C OTOPOI Ha CIPaBOYHYIO HH(OPMALIUIO).

[TpumensTh npeoOpazoBaHusi MHOTOWICHOB JJIsl PEIICHUS Pa3IMYHbIX 33/1a4 U3
MaTEMaTUKH, CMEKHBIX MTPEAMETOB, U3 PEaTbHON MPAKTUKU.

Hcrnonb3oBaTh CBOMCTBA CTENEHEH ¢ HATypajJbHBIMHU IOKa3aTeIsIMU IS
npeoOpa3oBaHus BEIpAXKEHHH (C OMOPOil Ha CIIPAaBOYHYIO MH(POPMAILIUIO).

Ypasnenus u nepasencmea

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

WNmets mpencraBienre o rpauueckux METo/Iax Mpy PelIeHUU JIMHEUHBIX
YPaBHEHUU U UX CUCTEM.

[TogOupaTe mnpuMepbl Map YHCEN, SBISIOMIUXCA PEIICHUEM JUHEHHOTOo
ypaBHEHUS C IBYMsI IEPEMEHHBIMHU.

CTpouTh B KOOPAUHATHOM TJIOCKOCTH TpauK JIMHEHHOTO ypaBHEHUS C ABYMsI
NEePEMEHHBIMHU; TOB3YSACh TPAPUKOM, TIPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemate cucTteMbl ABYX JTUHEHWHBIX YpaBHEHUW C JBYMs MEPEMEHHBIMHU, B TOM
qucie rpaguiecku (C Omopoi Ha arOPUTM YU4EeOHBIX JEHCTBUN).

CocTaByATh (MOCJIE COBMECTHOTO aHAIN3a) U peliaTh JMHEHHOE YpaBHEHHUE WIIH
CUCTEeMY JIMHEWHBIX YpaBHEHHMU TMI0 YCJOBHIO 3a7aud, HWHTEPIPETHPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3a/1a4¥l TMOTYYCHHBIN pe3yibTar.

Koopounamot u cpagpuxu. @ynkyuu

N300pakath Ha KOOPAUHATHOMW TPSIMOM TOYKU, COOTBETCTBYIOIIUE 3a/IaHHBIM
KOOpJIMHATAM, JIy9H, OTPE3KH, WHTEPBAJIbI; 3alMMCHIBATh YUCIIOBBIC TIPOMEKYTKH Ha
anreOpandecKoMm sI3bIKe.

OTtmedaTh B KOOPAMHATHOW TIJIOCKOCTH TOYKH TIO 3aJIaHHBIM KOOpIWHATAM;
CTPOUTH TpaduKH TUHEUHBIX PyHKIUH. CTpouTs rpaduk GyHkium y = KX + Db.

OnuceiBaTh C MOMOUIBI0 (YHKIMIA H3BECTHbIE 3aBUCHMOCTH MEXKIY
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BEJIMUYUHAMHU (110 aNTOPUTMY YUE€OHBIX NEWUCTBUM): CKOPOCTb, BPEMs, PACCTOSIHHE;
LI€HA, KOJIMYECTBO, CTOUMOCTD; IPOU3BOAUTEIIBHOCTD, BpeMs, 00BEM pabOTHI.
Haxonutb 3HaueHre (DyHKIMH 110 3HAYEHUIO €€ apryMEHTA.
[Tonumate rpaduueckuil crnocod MpencTaBiICHUs W aHalu3a HHQOpMalUH;
U3BJIEKaTh U MHTEPIIPETUPOBATh UH(POPMALINIO U3 TPa(UKOB peabHbIX MPOLIECCOB U
3aBUCUMOCTEM.

8 KJIACC

Yucna u eviuucnenusn

Hcnonb30BaTh HadallbHbIE MPEACTABICHUS O MHOXECTBE JACHCTBUTEIIBHBIX
YUCeN JUIA CPpaBHEHHS, OKPYTJICHUS W BBIUUCICHUH; M300pa)xkaTh JIEHCTBUTEIHHBIC
YyUCJIa TOYKaMU Ha KOOPAUHATHOM ITPSAMOM.

[IpumensaTy mMoOHATHE apU(PMETUYECKOrO KBAJAPATHOTO KOPHS;, HAXOIUTh
KBaJIpaTHbIE KOPHHU, HCIOJIb3ySd MPU HEOOXOJUMOCTH KaJbKYJISTOP; BBIOJHSITH
npocTedme TpeoOdpa3oBaHUsl BBIPAKEHUM, COJEp)KalllUX KBaJpaTHbIE KOPHH,
UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIUX M MAaJIBIX YHCEN C MOMOIIBI0 JECATUYHBIX
npoOeii u creneneit yucna 10.

Anzebpauueckue eviparxcenus

[IpumMeHATP TIOHATHE CTEIEHM C LEeJIbIM  II0Ka3aTejaeM, BbINOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPXKAIMX CTENEHU C LETbIM IoKazaTeyieMm (C
UCIIOJIb30BAaHUEM CITPABOYHON WH(MOPMAITUH).

BBITIONHATS HECTOXKHBIE TOXKJIECTBEHHBIE MPEOoOpa30BaHUS PAIMOHATBHBIX
BBIPOKEHUN HA OCHOBE TPaBWJ JEHCTBUN HAJ MHOTOUYJICHAMHU M ajnreOpanvyecKuMu
TIPOOSMHU.

PacknanpiBaTh KBaJpaTHBIN TPEXUICH HA MHOXKHUTEIIH.

[IpuMeHsaTh peoOpa3oBaHUsl BRIPAKECHUHN Il pELICHUs] Pa3IMYHBIX 3a]lay U3
MAaTEMATUKH, CMEKHBIX MPEIMETOB, U3 PEATTbHON MPAKTUKH.

Ypasnenua u nepasencmea

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

IIpoBOAXTE IPOCTENILINE UCCIIENOBAHNUS YPABHEHUN U CUCTEM YPAaBHEHUH, B TOM
yucjae ¢ MpUMEHEHUEeM TpaduyecKux MpeAcTaBieHUi (yCTaHaBIWBATh, UMEET JIH
ypaBHEHUE WJIM CHCTEMa YPaBHEHUU PEIICHMs, €ClId MMEET, TO CKOJbKO, M Tp.) C
OTIOPO Ha aNTOPUTM YUCOHBIX JICHCTBUI.

[lepexoauTs OT cliOBeCHOW (HOPMYIUPOBKM 3aJaun K e€ anreOpandecKkon
MOJIEJIM C TOMOLIBIO COCTaBJICHUS YPaBHECHUS WA CHUCTEMbl YpPaBHEHHH,
WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33/1a4M MOJYUYCHHBIN PE3YJIbTaT.

[IpuMeEHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIs CPABHEHUSI, OLICHKH; PELIATh
JTMHEHHBbIE 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
(TepMHHBI, CHMBOJIMUECKHE OOO3HAYEHUsI); OMPEICIATh 3HAYCHHE (YHKIUH TI0
3HAYCHHUIO apTYMEHTA; ONPECIsTh CBOWCTBA PYHKIIMH 110 e€ rpaduky.

Crtpouts rpaduKy 3IeMEHTapHBIX QyHKIUM Buga , Y = X%, Yy =x3,y =+yx ,y=

k; omuceIBaTh CBOMCTBA YMCI0BOM (PyHKIIMU 10 €€ rpaduKy (Ipu HEOOXOIUMOCTH C
X

HaIPaBJISIFOIIEH TTOMOIIIBIO).

9 KVIACC

Yucna u eviuucnenusn

CpaBHHBaTh U yIOPAIOYUBATH pALMOHAIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BomonuaTe apudMeTnueckre JeiCTBUS ¢ pallMOHATIBHBIMU YHCIIaMU, COYETast
YCTHbIE W MHUCBMEHHBIE MPUEMBI, BBINIOJHATH BBIYMCIEHUS C HPpalUOHAJIbHBIMU
YUCIIAMH.

HaxonuTth 3Ha4eHUs CTENEHEN C LEJIbIMU MTOKA3aTENSIMU U KOPHEN; BBIYUCIIATh
3HAYEHHUS YUCIOBBIX BBIPAXKEHUM.

OKpyrasiTe JACUCTBUTENbHBIE YKCIIA, BBINOJIHATH HPUKUAKY pe3yibTaTa
BBIUHCJICHUI, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

Ypasnenua u nepasencmea

PemaTte nuHelHbIE U KBAJpPATHBIE YPABHEHUS, YPABHEHUS, CBOJAUIMECS K HUM,
MpocTenIne IPOOHO-PAIIMOHAIIBHBIE YPaBHEHUS.

Pemare mpocTedmme CHCTEMBI JBYX JIMHEWHBIX YPaBHEHUM C JABYyMS
MIEPEMEHHBIMHU U CUCTEMBI JIBYX YPABHEHUH, B KOTOPHIX OJJHO YPaBHEHHUE HE SBISAETCA
JUHEHHBIM (110 BU3YaJIbHOM OTIOpE).

Pemate mpocTeiiime TEKCTOBBIE 3aJadd aidredpandyeckuM CrocoOoM ¢
[OMOILBIO COCTAaBJICHUS YPaBHEHUS WJIM CUCTEMBbI JBYX YPAaBHEHHU C JBYMs
EPEMEHHBIMH.

[IpoBOINTH ITPOCTEUIIINE UCCIIENOBAHUS YPABHEHUM U CUCTEM YPABHEHHUM, B TOM
qyclie ¢ IPUMEHEHUEM TIpadUyecKux MpeAcTaBieHui (yCcTaHaBIMBaTb, UMEET JIH
YpaBHEHUE WM CUCTEMA YPABHEHUH PEILIEHUS, €CIIU UMEET, TO CKOJIBKO, U TIP. ).

PemaTe nMHEHbIE HEpPaBEHCTBA, KBAApPAaTHbIE HEPABEHCTBA; H300paxkaThb
pElIEHNEe HEPAaBEHCTB HA YHCIOBOW MPSAMOW, 3alKCBHIBATh PEIICHUE C MOMOULIBIO
CHUMBOJIOB.

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

Hcrnonb30BaTh HEPABEHCTBA NIPH PELLIEHUH PA3JIMYHBIX 3a/1a4.

Dynkyuu

Pacno3naBath (yHKUMHM u3y4yeHHBIX BHJOB. Iloka3piBaTh CXeMaTUYECKU
pAacIoyIoKEHUE Ha KOOPMHATHOW TUIOCKOCTH rpadukoB GyHKIui Buaa: Yy = KX, y = kX

+b ,y=a® +bx+c,y=x3y= VX, Y = ;" B 3aBHCUMOCTH OT 3HAYCHUU
K03 (PUIIMEHTOB; ONUCHIBATh CBOMCTBA (YHKIIUNA.
Ctpouts 1 n300pakaTh CXeMaTHUYECKH TpadUKd KBaAPAaTUYHBIX (YHKIH,
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OTHCHIBATh CBOMCTBA KBAPATUYHBIX (PYHKIIMIA MO UX TpauKam.

Pacno3sHaBaTh KBajpaTHUHYH (DYHKLIHIO MO (QopMmysie, IPUBOAUTH IPUMEPHI
KBaJIpaTUYHBIX (QYHKIUI U3 peanbHON )KU3HU, (PU3UKU, TEOMETPHUU.

Apugpmemuueckan u ceomempuueckan npozpeccuu

Pacno3HaBaTh apu(pMETHUECKYIO U T€OMETPUUECKYIO IPOIPECCUU TPU Pa3HBIX
croco0ax 3aaHusl.

BbINONHATE  BBIYMCIEHUS C  HUCHOJb30BaHUEM (opmMya N-ro  dieHa
apu(pMETUIECKOW M TEOMETPUUECKOW IMPOTPECCUil, CyMMBbI TEpPBBIX N 4ieHOB (C
OTIOPOH Ha CTIPaBOYHYIO HH(POPMAIIHIO).

Pemats 3a1a4uu, CBsI3aHHBIE C YHCIIOBBIMU MOCIEA0BATEIILHOCTMHU, B TOM YUCIIE
3aJayl W3 peaTbHOM JKU3HM (C UCIHOJIB30BaHUEM KaIbKYyJsATOpa, LH(PPOBBIX
TEXHOJIOTHUH).

[IJIAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATEI OCBOEHU S ITIPUMEPHON
PABOYEN I[TPOI'PAMMBI KYPCA «EOMETPUSI» (ITO TOJIAM OBYUEHNS)

OcBocHue y‘-IC6HOI’O KypcCa «FGOMGTpI/IH» Ha YPOBHC OCHOBHOI'O O6IHCTO
O6pa3OBaHI/I}I JOJIDKHO o0ecIeynBaTh JOCTHKCHHUC  CIICAYIONIUX IIPCAMCTHBIX
O6pa3OBaT€JII)HI>IX PE3YJIbTATOB:

7 KJIIACC

Pacnio3HaBaTh N3yueHHbIE T€OMETPUUECKHE (PUTYPBI, OMPENEATh UX B3aUMHOE
pacrojoxeHue, HU300pakaTh TeoMeTpuyeckue (GUTypbl; BBIIOJHATH YEPTEXKU 10
yCJIOBHIO 3a1auu. VM3MepsATh JIMHEHMHBbIE W YIVIOBBIC BEIWYMHBL. Pemars 3agauv Ha
BBIYMCJICHUE JUIMH OTPE3KOB U BEJIUYUH YTJIOB.

Jlenath rpyOyI0 OIEHKY JIMHEWHBIX U YTJIOBBIX BETUYNH MPEIMETOB B pealibHOU
KU3HU, Pa3MepPOB MPHUPOAHBIX O0BEKTOB. PaznuuaTh pazMepbl 3TUX OOBEKTOB IO
NIOPSIAKY BEJIUYUHBI.

CTpouTh YepTEKU K TEOMETPUUYECKUM 3a/1ayaM (C UCIIOIb30BAHUEM CMBICIIOBOI
OMOPBI: HABOJALIME BOIPOCHI H/WIH aJrOpUTMa YYEOHBIX ICUCTBUI).

[lonp30BaTbCd TPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BaTh
NpU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PELUICHUH 3a/1a4.

[IpoBoauTe  [IOKAa3aTENbCTBA  HECIOXKHBIX ~ TE€OMETPUYECKHUX  TEOPEM.

Ilonp30BaThCA NMPU3HAKAMMU PABEHCTBA NPSAMOYTOJBHBIX TPEYTOJBbHHUKOB,
CBOWCTBOM MEJMaHbI, IPOBEAEHHOM K THIIOTEHY3€ IPSAMOYTOJIBHOIO TPEYTOJIbHUKA, B
pELIeHUH T€OMETPUUECKHX 3aa4 (C UCIIOJIb30BaHUEM 3pUTEIBLHON HATISIHOCTH /WU
BepOaIbLHON OTIOPHI).

Onpenensth NapaieaIbHOCTh MPSMBIX C IOMOIIBIO YTIIOB, KOTOPbIE 00pa3yeT ¢
HUMH cekymas. Onpenenars NapajyIeIbHOCTh NPSAMBIX C ITOMOIIBIO PAaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM IIPSMOU A0 TOUEK APYTrOU IPSIMOM.

PemaTe 3aaun Ha KiieTyaToit Oymare.

[IpoBOIUTH BBIYMCIEHUS U HAXOJAUTH YHCIIOBbIE U OYKBEHHbIEC 3HAUEHHUSI YTJIOB
B TEOMETPUYECKUX 3a7a4ax C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U
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MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpPa30BaHHBIX TMPU TIEPECEUCHUH JIBYX
MApAJUICIIBHBIX TMPAMBIX CEKylled. Pemate nmpakTuueckue 3agauu Ha HAXOXKICHUE
VTJIOB.

HNmeTh npencTaBieHue O NOHATHE T€OMETPUUECKOTO MECTA TOYEK.

DopMynMpOBaTh OMPEACICHHUS OKPYKHOCTM W Kpyra, XOpAbl W JuUaMmeTpa
OKPYHOCTH, TMOJIb30BaThCSI UX CBOMCTBAMHU. YMETh IMPUMEHATH 3TH CBOWCTBA MPHU
pelIeHnY 3a1a4.

OpHEeHTUPOBATHCS B MOHATHUSX: OMMCAHHAS OKOJIO TPEYTOJIbHUKA OKPYKHOCTb,
IIEHTP OMUCAHHOU OKpy)HOCTH. OnepupoBaTth Ha 0a30BOM YpPOBHE (paKTaMu O TOM,
YTO OMCCEKTPHUCHI YIJIOB TPEYroJIbHUKA IMEPECEKAOTC B OJHOM TOYKE, M O TOM, YTO
CEepEIMHHBIE MEPIEHAUKYJISIPbl K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCS B OJHOU
TOYKE.

OpueHTHpOBaThCS B TOHATHUAX U ONEpHpoBaTh Ha 0a30BOM YypOBHE:
KacarelibHasg K OKPYKHOCTH, TE€OpeMa O IMEPHEHIUKYISIPHOCTA KacaTelIbHOU U
paanyca, MPOBEAEHHOTO K TOUKE KaCaHUSI.

NmeTp mipencTaBieHHE O MPOCTEUIINX TE€OMETPUYECKUX HEPABEHCTB, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOINTE OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHUS C MOMOIIBIO LTUPKYIS U
JIMHEHUKH.

8 KJIACC

PacniosHaBaTh OCHOBHBIE BHABI YETBIPEXYTOJBHHUKOB, HMX DJJEMEHTBHI,
ITOJIb30BAThCS X CBOMCTBAMU IPU PELIEHUU TEOMETPUUECKUX 3a/1a4.

OpueHTHpOBaThHCS B MOHATHUM — TOYKM NEPECEYEHUS MEOWAH TPEYTrOJbHUKA
(meHTpa Macc) B pelieHuH 3a1au.

BrageTs noHsTHEM CpeqHEN JIMHUM TPEYTOJIbHUKA U TPaNeluu, IPUMEHATh X
CBOWCTBA IIPU PELICHUM MPOCTEUIINX TEOMETPUUECKHX 3a1a4. FIMeTs nipeicraBieHue
o teopeme dayeca U TeopeMe O NPOIOPLUOHAIBHBIX OTPE3KaX, MPUMEHATh UX IS
pelIeHUs IPaKTUYECKUX 3a/1a4 (C OTOPOM Ha 3pUTENIbHYIO HArJISAHOCTD).

[TpuMeHsTh NpU3HAKK NOJOOUS TPEYrOJIbHUKOB B PEIIEHUU HECIOXKHbBIX
reOMETPUYECKUX 3a/1a4.

[Tonb3oBaThess Teopemoil Iludaropa nns pemieHUss TEOMETPUYECKUX U
NPAKTUYECKUX 3a/1a4.

Brnanerp DOHATHAMM CHHYCa, KOCHMHyCca MW TaHI€HCa OCTpPOro yria
IPSAMOYTOJIBHOTO TpeyroibHUKa. [l0ab30BaThbCs ATUMM MOHATHIMHU IS PEIICHUS
NPaKTUYECKUX 3a7a4 (IPU HEOOXOMMOCTH C OMOPOM Ha aJITOPUTM IMPABUIIA).

Beruucnare  (pa3nuuHbIMM - ciocoOamu) (¢ OMOpPOM Ha  CHPaBOYHYHO
uH(pOpPMaLIMIO) IUIOL[AAb TPEYroJbHUKA M IUIOIIAJd MHOTOYTOJbHBIX (UTYD
(MoB3ysICh, IIe HEOOX0AUMO, KaTbKyIATOpOM). [IpUMEHATh MOTyYeHHbIE YMEHUS B
MPaKTUYECKUX 3a]adax.

BrnageTte MNOHATUSMH BIOMCAHHOTO M UEHTPAJIBHOIO YIJIA, HCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX YIJIAX, YIJaX MEXIY XOpJAaMu (CEKYIIHMH) U YIJIE MEXKIY
KacaTeJIbHOM M XOPAOU NPH PELIEHUH NTPOCTENUIINX T€OMETPUUECKUX 3a1a4.
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Bianerp NOHATHEM OINHWCAHHOTO YETBIPEXYTOJBHHUKA, MPUMEHSTH CBOWCTBA
ONMCAHHOI'0 YETHIPEXYTOJIBHUKA NP PEIICHUH NMPOCTEUIINX 3a/1a4.

[IpuMeHATh IONy4YEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MAaTEMATHYECKHUE
MOJIENIN IS 33]1a4 peajbHOU KU3HHU U MPOBOJAUTH COOTBETCTBYIOLINE BBIUYNCIICHUS C
OPUMEHEHUEM TNoJ00HUs M TPUTOHOMETPUM (MONb3YysACh, TIA€ HEOOXOAUMO,
KaJIbKYJIATOPOM).

9 KJIACC

3HATh TPUTOHOMETPUUECKUE (PYHKLIUU OCTPBIX YIJIOB, HAXOJIUTh C UX TIOMOIIBIO
pa3IMyYHbIE 3JIEMEHTHI MPSMOYTOJBHOIO TPEYTOJIbHUKA («PEIICHNE MPSMOYTOJIbHBIX
TPEYroJbHUKOBY). Haxoauth (¢ MOMOIIBIO KalbKyJIsATOpa) UIMHBI U YIJbl IS
HETaOJIMYHBIX 3HAYEHUI.

[Tonb3oBaThcs (opMyiamMu NMPUBENECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JJII HAXOXKJIEHUS COOTHOIICHHH MEXIYy TPUTOHOMETPHUUECKUMU
BEJIMUMHAMU (C OMOPOI Ha CITPAaBOYHYIO MH(POPMAIIHIO).

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKJICHUS Pa3IUYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY ), IPUMEHSTh UX IIPU PELICHUU
IPOCTEUIINX F€OMETPUUECKUX 3a1au.

Bnaners nonstusamMu npeodpazoBaHusi 000U, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX ¢uryp. [losb30BaTbes cBoMiCTBaMH OO0 IPOU3BOJIBHBIX (DUTYD, YMETh
BBIYMCIIATH JUIMHBI U HAXOJUTh YIJIBI Y MOAOOHBIX (Uryp (IO alropuTMy y4eOHBIX
nevctBuit). IlpumeHsThr CBOMCTBA MNMOAOOMS B NpPaKTUYECKUX 3agadax. YMETh
MIPUBOANUTH MPUMEPHI MOAOOHBIX (PUTYp B OKPYKAIOLIEM MUDE.

[Tonb3oBaThCs TeopeMaMHu (IO BU3yallbHOW ONOPE) O MPOU3BEAECHUU OTPE3KOB
XOpA, O IPOU3BEAEHUHN OTPE3KOB CEKYIIHX, O KBAAPATE KACATEIBHOM.

[Tonb3oBaThCA BEKTOpamMH, MOHUMATh HUX TECOMETPUUYECKUA U (DU3NUECKUN
CMBICJI, TPUMEHSTh UX B PELICHUH F€OMETPUUECKUX U pu3nuecKux 3aaay. [[pumeHsTs
CKJISIPHOE NTPOU3BEICHUE BEKTOPOB Il HAXOKAEHUS JUIMH U YTJIOB.

[Tosp30BaTHCA METOJOM KOOPJAMHAT HA INIOCKOCTH, IPUMEHSATH €r0 B PELICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a]ad.

Bnagerp MOHATHSMHU NPaBUIBHOTO MHOTOYTOJBHHMKA, JJIUHBI OKPYKHOCTH,
JUTMHBI 1yTH OKPY>KHOCTH U PAIMAHHON MEPBHI yIJia, YMETh BIYUCIIATH IUIONIA/Ib KpyTa
U ero yacred (c omopoil Ha cnpaBouHyo MH(popmanuio). [IpuMeHsITh MoxyyeHHbIE
YMEHUS B IPAKTUYECKUX 3aJlayax.

Haxonute ocu (MM UEHTPBI) CUMMETPUM (QUTYp, TPUMEHSTH JABUKCHUS
IIJIOCKOCTH B IPOCTENIIUX CIIydasix.

[IpuMeHsATh MONy4YeHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHUE
MOJEIIN JJIA 33/1a4 peajbHOUN KU3HU U IPOBOJUTH COOTBETCTBYIOLIME BBIUMCIEHUS C
NpPUMEHEHHEM ToJ00Ms U TPUTOHOMETPUYECKMX (YHKIUN (MMONb3YyACh, TJe
HE0OXOMMO, KAJIbKYJISITOPOM).
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T[IPEJIMETHBIE PE3YJIbTATbI OCBOEHUSI IIPUMEPHOMPABOYEI
[IPOTPAMMBI KYPCA «BEPOSITHOCTb U CTATUCTUKA» (II0 TOJIAM
OBYUEHUST)

[IpeameTHbIE pe3ybTaThl OCBOCHHS Kypca «BeposiTHOCTh U cTaTucTukay B 7-9
KJIaccax XapaKTepU3yIOTCs CIEAYIOIMUMHI YMEHHUSIMHU.

7 KJIIACC

Uutate wuHPOpMalLMIO, TPEACTABICHHYIO B TaONMIaX, Ha JgUarpaMmmax;
NPEICTaBIATh JaHHbIE B BHUAE TaOMUI, CTPOUTH JUArpaMMbl (CTOJOHKOBBIC
(cToy0uaThie) U KPYTroBbI€) IO MAaCCUBaM 3HAUEHUH (C MCTOJIB30BAHUEM 3PUTEIIBHOM
HaIJISIIHOCTH W/WIIH BepOaIbHOM OMOpHI).

OnuceiBaTh W WHTEPIPETUPOBATH  pCANbHBIC  YHUCIOBBIC  JaHHBIC,
Ipe/icTaBlICHHbIE B TA0JIMIIaX, HA TMarpaMmax, rpadukax.

OpueHTHPOBATHCS B MOHATHSX W OMEPUPOBATH UMHU Ha 0a30BOM YypOBHE:
cpenHee apudMeTHIECKOe, MeInaHa, HanOoJIbIIIee 1 HAaUMEHBIIIee 3HAUCHHS, pa3Max.

Nmetps mpencraBieHrne O CIy4ailHOW HM3MEHYMBOCTHM Ha TNpUMEpax IIEH,

(bu3NUeCKUX BETUYUH, aHTPOIIOMETPUYECKUX JTAHHBIX; UMETh IPEICTABICHUE O
CTaTUCTUYECKON YCTOMYNUBOCTH.

8 KJIACC

W3BnekaTp M NpeoOpa3oBbIBaTh HH(POPMALIMIO, TPEACTABICHHYIO B BHJE
Tabnull, AuarpamMm, rpaukoB; MPEACTaBIATH AaHHbIE B BUAE TaOJHI, AUATPaMM,
rpauKoB.

OnuceIBaTh NOCJIE COBMECTHOTO aHAIM3a JaHHBIE C TOMOIIBIO CTATUCTUYECKUX
[OKa3aTeJiel: CpeJHUX 3HAYEHUH K Mep paccenBaHus (pa3smax, AHcIepcus Hu
CTaHJaPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThl YUCIOBBIX 3HAYEHUI U YAaCTOThI COOBITHIA, B TOM YHUCJE MO
pe3yjbTataM U3MEpeHud U HaOMoAeHUNW (C HCMOJIb30BAHUEM  3pPUTEIIbHOU
HarJIsiTHOCTH W/UM BepOabHON OTIOPHI).

HaxonuThe BEpOATHOCTH CIIy4ailHBIX COOBITUH B OIBITaX, 3Has BEPOATHOCTH
AJIEMEHTapHbIX COOBITUM, B TOM YHCIE€ B ONbITaX C PABHOBO3MOKHBIMHU
AJIEeMEHTapHBIMU COOBITUAMH (C MCIOJBb30BAaHUEM 3PUTEIBLHON HATJIATHOCTH W/WIIH
BepOaIbLHOM OTIOPHI).

HNmets mnpencraBieHue o TrpaduUyuecKux MOJENSIX: JEpeBO CIy4yailHOro
JKCIIEPUMEHTA, AUarpaMMbl JHJIepa, YUCIOBas MPsMas.

OmneprpoBarh MOHATHAMH Ha 0a30BOM YPOBHE: MHOXECTBO, MOJMHOKECTBO;
BBITOJIHATH ONEpaly HaJl MHOKECTBAMU: 00bEIMHEHHUE, TIepeceUeHHE, TOTIOTHEHNUE;
[IEPEUYNCIIATh  3JEMEHThl MHOXECTB; NPHUMEHSITh CBOMCTBA MHOXECTB (C
HCIIOJIb30BAaHUEM BU3YAJIbHOW OMOPBHI).

WNmetp mpencraBieHue O rpa@uueckoM MpPEACcTaBIC€HUE MHOXKECTB M CBS3EH
MEXKy HUMH JJIs ONMCAHUS MPOLECCOB U SBJICHHI, B TOM YUCJIE IIPU PEUICHUHU 3a1a4
U3 IPYTUX Y4eOHBIX MPEIMETOB U KYpCOB.
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9 KVIACC

W3Bnekats u mpeobpazoBbIBaTh HH(GOPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHbIX
UCTOYHUKAX B BUJE TaONHUIl, Juarpamm, rpaduKoB; MPE/CTABISATh JAHHBIE B BHJIEC
Ta0JIuI, AUArpamMm, rpauKoB.

PemaTe npocreiinye 3a1a4n opraHu30BaHHbIM IEPE0OPOM BapUAHTOB, a TAKKE
C MCIOJIb30BAaHUEM KOMOMHATOPHBIX MTPaBUI U METOOB.

WwmeTs mpencraBieHrEe OO0 OMUCATENBHBIX XapaKTEPUCTHKAX MJII MacCHBOB
YUCJIOBBIX JJAHHBIX, B TOM YHCJIE CPEHUE 3HAUEHUS U MEPBI PACCEUBAHUS.

HaxoauTh 4acTOThl 3HAUYEHUH M YACTOTHI COOBITHS, B TOM YHCIIE TOJB3YSICh
pe3yJbTaTaMu NPOBEAEHHBIX U3MEPEHUM U HAOJI0AeHUN (C OMOPOil HA CIIPaBOYHYIO
nH(pOpMAIIHIO).

Haxonuth BEpOSATHOCTH CIydaHbIX COOBITUM B M3YYEHHBIX OIBITaX, B TOM
YlClie B OMNbITaX C PAaBHOBO3MOXXHBIMU 3JIEMEHTApHBIMH COOBITUSIMU, B CEpPUAX
UCIIBITAHM JT0 IEPBOIO yCIIE€Xa, B CEpUAX UCIBITAaHUN bepHyun.

NMers mnpexncraBieHue O CIIy4YalHOW BEJIMYMHE U O pPacIpeieicHUuU
BEPOSTHOCTEH.

HNmeTp mnpencTaBieHHE O 3aKOHE OOJIBLIIMX 4YHCEN Kak O IPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH M O POJIM 3aKOHA OOJIbLIMX YHCEN B
MPUPOJE U OOIIECTBE.
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TEMATHUYECKOE INTAHMPOBAHUE

TeMaTtnueckoe MJIAHUPOBAHUE M KOJUYECTBE YaCOB, OTBOJMMBIX Ha OCBOCHHME KaXKJIOW TE€Mbl y4eOHOro MpeaMmera
«MatemaTHKay aJanTHPOBAHHOW OCHOBHOM 00pa3oBaTEbHOMN MPOTrpaMMbl OCHOBHOTO 00IIero 00pa3oBaHUs 00yUYaOIUXCs C
3aJIEPKKOM TICUXMYECKOT0 Pa3BUTHS, B IIEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pa3fesioM paboyeil mporpammbl y4eOHOTO
npenmera «MaTtemaTrka» oOpa3oBaTEIbHON MPOTrpaMMbl OCHOBHOTO o01iero obpaszoBanus. [Ipu sTrom Opranuzaiusi Bripase
camMa BHOCHUTh MU3MEHEHUS B COJIEp’KaHUE U paclipe/ielieHne yueOHOro MaTtepuaia 1o rogaMmo0ydeHus, B MOCIe0BaTeIbHOCTh
U3YYCHUS TEM U KOJUYECTBO YAaCOB HA OCBOCHHE KaXKJIOW TEMBbI, ONpPEACIICHUE OpPraHU3alMOHHBIX (OpPM OOyuYeHHUS U T.II
OOGO0CHOBaHHOCTD JIaHHBIX U3MEHEHHI OomnpeiensieTcs BBIOpaHHBIM 00pa3oBaTesibHOM opranu3anueit Y MK, nnanBuyansHbeiMu
NCUXO(PU3NYECKUMH OCOOCHHOCTSIMU KOHKpPETHbIX oOydarommxcs ¢ 3[IP, cTeneHpl0 yCBOCHHOCTH HMH Y4YEOHBIX TeEM,

pEeKOMEeHAAIMsAMU TI0 OTOOpY M ajanTaluy y4eOHOro Marepuajia Mo MaTreMaTuKe, MpeacTaBieHHbIMU B llosicHuTenbHOU

3aIIUCKCE.

5 kaacc (ve menee 170 u)

HazBanue
pasnaesa (TemMbl)
Kypca (4uci1o

OcHoBHOE coepiKaHue

OcHoBHbIE BUIbI €ATEJIbHOCTH 06yqa101unxcn

4acoB)
HarypanbHble Hecatuynas cucrema cuuciaeHus. Psan HarypanbHbIX uucenl.|UwurTarh, 3anucbiBaTh, CPaBHMBATHL HATypaJlbHBIC YHCIA,
yucaa. JleiictBusi ¢ |Harypansssrit psn. Yucno 0. HatypanmpHble 9mcia Ha KOOp-|y4acTBOBATH B OOCY:KIE€HHH CIIOCO0OB YIIOPSIOYHBAHHS
HATYPaJbHBIMU nuHaTHOW mipsiMoi. CpaBHEHHE, OKPYIJIEHHE HATypaJbHbIX |UUCE.
YUCIAMHU YHCEN. HN300paxkaTth, KOOPAMHATHYIO TNPSMYI0, OTMe4YaThb 4YuUCIa

(43 9)

Apudmernueckue JEHCTBUS C HATypaJbHBIMH YHUCJIAMHU.
CBolicTBa HyJsl IpPU CJIOXKEHUM U -yMHOXKEHUH, CBOMICTBa
eAVHMLIBI  TpH  yMHOXeHHH. llepemecTutensHoe  u
COUETATEIbHOE  CBOMCTBA  CJIOKEHUS M YMHOJXKEHUS,
pacnpeoenumenbHoe C80UCMBO YMHONCEHUSL.

TOYKaMH Ha KOOp)IHHaTHOfI HpSIMOﬁ, HaX0AUTb KOOPAHWHATbLI
TOYKH.

HccaenoBarb cBoOicTBa HaTypanbHOro psna, yucen 0 u 1 mpu
CIIOKEHUH U YMHOXXEHUH.

Hcnoab30BaTh NPaBHIIO OKPYIIICHHS HATYPAJIbHBIX YHCEN IIPU
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Jlenumenu u Kpammuele YWCIA, PA3NOKEHUE YHUCIA Ha
MHOxuTenu. [lenenue c¢ ocrarkom. IIpocTeie M cocTaBHbBIE
yucna. Ilpusnaxu derumocmu na 2, 5, 10, 3, 9.

CreneHb ¢ HaTYpaJbHBIM [10KA3aTEIIEM.

UucnoBble BEIpaXKEHUS; MOPSIOK JACHCTBHIM.

Pemienne TeKCTOBBIX 33/1a4 HA BCe apupMETUYECKHE JeHCTBUS,
Ha JBM)KEHUE U MOKYIIKH.

HEOOXOMMOCTH C OTIOPOH Ha aJTOPUTM MPaBHIIA.

BeinonHaTs apudmerudeckue AeHCTBHA C HATYPAJIbHBIMU
YKCJIaMU, BBIYMCJIATH 3HAUYEHUS YHUCIIOBBIX BBIPAXEHHUM €O
cKoOKkamu 1 0e3 CKOOOK.

3anuceIBaTh IPOU3BEICHUE B BUJIE CTEIIEHU, YMTATh CTEIECHH,
HCIO0JIb30BATh TEPMHMHOJIOTMI0 (OCHOBAaHHE, II0KA3aTelb),
BBIYMCJIAATh 3HAYEHUS] CTENEeHEH Npu HEOOXOAUMOCTH C
BH3YaJIbHOU OIOPOM.

BbINOJHATL NPUKHAKY M OLEHKY 3HAYCHUM YHMCIIOBBIX
BBIPQXCHUI, NMpeaiaraTb ¥ NPUMEHATh NPHEMBI POBEPKH
BBIYMCIICHHI.

Hcnonp30BaTe IIpU  BBIYMCICHUSAX MEPEMECTUTENbHOE U
coyeTarejbHOe CBOWCTBAa CJOXKEHHSI M  YMHOKeHHs,
pacnpedenumenvroe ceoOUCME0 YMHOMIceHUA; HOPMYIUPOBATDH
U [pPUMEHSATh IpaBWia Npeo0pa3oBaHUsl  YHCJIOBBIX
BbIPA;KEHM I HA OCHOBE CBOICTB apu()MeTHYECKUX JAeCTBUI
NP He0OXOAMMOCTH C HANIPaBJIsIONIeil TOMOIIbIO.
@®opmyaupoBaTh ONpeaeJeHHsl JEIUTeNs M KpaTHoro (c
OTIOpPO Ha AITOPUTM TIPABIIIA), HA3LIBATH JICJIUTEIN U KPAaTHBIC
YlClla; PACHO3HABATH IPOCTHIE M  COCTaBHBIE YHCIIA;
(¢opMyIMpPOBATH H NPUMEHATH MPU3HAKH JIETMMOCTH Ha 2, 3,
5, 9, 10, (c omopoif Ha anropuTM IpaBUJa); NPUMEHATH
AJITOPUTM Pa3JIOKEHUS 4YHCIa Ha TMPOCTble MHOXHUTEH;
HAXOAMTh OCTATKU OT JIEJICHUSI U HEMIOJHOE YaCTHOE.
Pacno3HaBaTh HCTUHHBIE U JIOXKHBIE BBICKAa3bIBaHUSA O
HaTYpaJIbHBIX YUCIIaX, IPUBOANTH NPUMeEPbI 1 KOHTPIPUMEPHI,
CTPOUTH BbICKA3bIBAHUS M OTPHUIAHMS BBICKA3bIBAHUN O
CBOMCTBaX HaTYpaJbHBIX YHCEN C ONOPON Ha oOpasell.

Pemats TekcTOBBIE 3a7auM  apUPMETUYECKUM CIOCOOOM,
HCI0JIL30BATh 3aBHCHUMOCTH MEX]y BEJIMYMHAMHU (CKOPOCTH,
BpeMs, PacCTOSHUE; IIeHa, KOJIUYECTBO, CTOMMOCTb U JIp.) MpHU
HEO0OXOJIMMOCTH C UCIIOJIb30BAaHUEM CIIPAaBOYHOI MH(pOpMaIUu:
aHAJM3HPOBATH TEKCT 3aj1auu, nepeGopmMyIHpPOBaTh YCIOBUE,
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U3BJIEKATh HEOOXOJUMbIE  JIaHHBIE, YCTAHABJIUBATH
3aBHCHUMOCTH MEXAY BEIMYMHAMHU IPU HEOOXOAUMOCTH C
HaIIpaBJIAOIIEH TOMOILBIO.

MopaeanpoBaTh XOJ pPELICHUs 33aJa4d C MOMOILBI PUCYHKA,
CXEMBI, TAOIUIIBL.

[MpuBoaurs, pa3duparb pazIMYHbIC
pELICHUH TEKCTOBBIX 3a/1a4.

C nomMombI0 meJarora OLEHUBATH IOJYYEHHBIM pe3yJbTar,
OCYLIECTBJATHL  CAaMOKOHTPOJIb,  IIPOBEpsisi  OTBET  Ha
COOTBETCTBUE YCJIOBHIO, HAXOAUTH OLIHOKH.

Pewams 3a0auu ¢ nomowplo nepedopa ecex 603MOMNCHBIX
6apuUaAnHmos.

3HAKOMHTBCS ¢ MCTOPHUEN pa3BUTHS apU(PMETUKH.

peuicHus, 3allucCu

Harasanasn
reomerpus. Jlunnu

Ha MJI0CKOCTH
(12 u)

Touka, npsimasi, oTpe3ok, Jyd. Jlomanasa. M3mepeHue ATUHBI
OTpe3Ka, METPUYECKHE E€AMHHUIBl  U3MEPEHUs  JUIMHBIL.
OKpy’>KHOCTb U KpYT.

[TpakTtuyeckas pabora «IlocTpoeHne y3opa U3 OKpy>KHOCTEI».

VYron. Ilpsmon,
N3mepenue yrios.

OCTpBIM, TYNOW W Pa3BEPHYTHIA YIJIBL

[Tpaktuyeckas padbota «IlocTpoeHne yriaosy.

Pacno3snaBaTh Ha yepTexax, PpUCYHKaX, ONHUCHIBATD,
UCMONb3ysd TEPMHUHOJOTHIO, U H300paxaTh C IOMOILIbIO
4epTEKHBIX ~ MHCTPYMEHTOB  (IpU  HEOOXOIUMOCTH  TIO

BU3YaJIbHOW OMOpE): TOUKY, MpPSIMYI0, OTPE30K, JIyd, Yroi,
JIOMaHY!0, OKPYKHOCTb.

Pacno3zHaBaTh, NPUBOAMTH NPUMePbI OOBEKTOB PEAIbLHOTO
MHUpa, UMEoUMX (opMy H3yYEHHBIX (UTYp, OLEHHUBATH WX
JIMHEUHBIE Pa3MEPBL.

Hcnonb30BaTh TUHENKY U TPAHCIIOPTUP KAK HHCTPYMEHTBI JUIs
IIOCTPOEHUS Y U3MEPEHUS: U3MEPATH UIMHY OTPE3Ka, BEINUUHY
yria; CTPOMTBL OTPE30K 3aJaHHOM JUIMHBI, YIOJ, 3aJaHHOHU
BEJINYMHBL;, OTKJIAABIBATH LIUPKYJIEM PABHBIE OTPE3KH, CTPOUTH
OKPYKHOCTb 33JJaHHOT'O pajuyca.

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

Pacno3zHaBaTh M M300pakaTh Ha HEIMHOBAHHON U KJIETYaTOU
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Oymare TpsSMOW, OCTpBIH, TymoOH, pa3BEPHYTHIH  YIIIBI,
CPaBHHMBAThb YIJIbL.

BbruncasaTh JJIMHBI OTPE3KOB, TOMaHBIX.

IlonumMare ¥ HCHOJIBL30BATH IPUH  pelIeHHMH 3aaa4

3aBHCHMOCTH MEX1y CINHUIAMH METPUYECKON CHCTEMBI MEp;
3HAKOMMTBCS C HEMETPHUUECKUMHU CHCTEMAMU Mep; BbIPAKATh
JUIMHY B PA3IMYHBIX €IUHNALAX U3MEPEHUs IPU HEOOXOIUMOCTH
C OIIOPOii Ha CHPABOYHYIO HHPOPMALHIO.

HccaenoBathb Gurypsl u KoHGUTYpaluu, UCHONB3Ys MH(PPOBHIE

peCypCHI.

OOLIKHOBEHHEIE
npooun
(48 u)

HpoOsb. IlpaBunbHble M HempaBUibHbIE ApoOH. OCHOBHOE
cBOicTBO Apodu. CpaBHEHHE TIPOOCH.

CrnoxxeHue 1 BhIYUTaHHE OOBIKHOBEHHBIX ApoOeil. CMelaHHas
IpoOb. VYMHOXEHHE U JeJeHHEe OOBIKHOBEHHBIX JApo0eii;
B3aMMHO-00paTHBIE TPOOH.

Pemenne TeKCTOBBIX 3aja4, cojaepkamux ApoOu. OCHOBHBIE
3a/1a4¥ Ha ApooOu.

[TpumeHenne OyKB IS 3aIMCH MAaTEMaTHUECKUX BBIPAKEHUH H
IPEIIOKEHUH.

MopaeaupoBath B rpaduueckoil, npeaMmeTHoH ¢opme, C
MIOMOUIbI0 KOMIIBIOTEPA TOHATHS M CBOICTBA, CBA3aHHbBIE C
O0OBIKHOBEHHOM JIPOOBIO.

YuTaTth M 3alUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JpOOH,
Nnpeaaratb U 00CyK1aTh COco0bl YIIOPAI0UMBaHUS APOOEH.
N300paxkath  OOBIKHOBEHHblE  ApoOM  TOYKaMM  Ha
KOOpJMHATHOM  MpsAMOM; HMCHOJB30BAaTh  KOOPAMHATHYIO
HPSIMYIO JUIsl CpaBHEHUS IpoOei.

®opmMyIMpPOBaTh, 3alIUCHIBATH € NMOMOIIbI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JpoOu ¢ Omopoi Ha MpPaBHIIO;

HCI0JIb30BATH OCHOBHOE CBOMCTBO JpoOM NJsl coKpaujeHus
Opobeli u npusedenus OpodOU K HOBOMY 3HAMEHAmMeNno 8
npocmenux cay4asx.

IIpeacraBasaTs mo oOpa3iy cMemaHHyi0 JpoOb B BHUIE
HENpPaBWJIBHOM M  BBIAEHATH IEIyH0 YacTh 4HUCIAa U3
HEMpaBUIBHOM Apo0wu.

BbinoaHATL apupmernyeckue AeiicTBUS C OObIKHOBEHHBIMU
IpoOsSIMM B MPOCTBIX Cllydasx; MPUMEHSITh CBOlicTBa
apu(MeTH4ecKUX NeHCTBUH Uil pallMOHAN3alUY BHIYUCICHUH.
BbINOJHATL NPUKHAKY M OLEHKY DPE3yjbTaTa BBIYMCICHUM;
npeaarathb U NPUMeEHATh NPUEMBI IPOBEPKH BbIYUCIICHUH.

IIpoBoauTh McceI0BAHUA CBOWCTB Jpo0Oei, OmMpasch Ha
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YUCJIOBBIE 3KCIEPUMEHTHI (B
KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBHICKa3bIBaHUA O APOOSX,
NPHUBOIMTH MPUMeEPbI U KOHTPIIPUMEPHI.

Pemars mnpocreifiine TEKCTOBBIE 3ajaud, CoJEpIKallue
JNpoOHBIC NaHHbIE, U 3aJa4l HA HAXOXMCOeHUue 4dacmu yenoco u
Yenozo no e2o 4acmu, 6blAGIANb UX CXOOCHMEA U PA3TUYUA.
MopaeaupoBaTh XO0J pELIEHUs 3aJlaud C INOMOIIBIO PHUCYHKA,
CXEMBI, TaOIHILIBI.

IIpuBomuTh, pa3déMpatrb, OLEHMBATH pa3JIMYHBIE pPELICHUS,
3allUCH PEIICHUH TEKCTOBBIX 3aJad INpU HEOOXOJUMOCTH C
HaIIpaBJISAOIIEH TOMOILBIO.

C noMompbI0 MeAarora OUeHMBATh IIOJYYEHHBIH pe3yJbTarT,

TOM 4YHCIC C IIOMOIIBIO

OCYIECTBJISATh  CAMOKOHTPONb,  HpOBEpSAs  OTBET  Ha
COOTBETCTBHE YCJIOBHIO, HAXOAUTH OIIMOKH.
3HAKOMHATBCSA C HCTOPHEli Pa3BUTHS apHPMETHUKH.

Harasanas Muoroyronbauku.  UeTHIPpEXYTONBHUK,  NPAMOYTOJBHUK, | Pacmo3HaBaThb, M300pasaTh C  ITIOMOIIBIO  YEPTEKHBIX

reomeTpusi. KBaJIpar. MHCTPYMEHTOB M OT pPyKH, MOJEIMPOBAaTh W3 OyMaru

MHOTOYTOMBHUKH | Tpovrompui., MHOTOYTOJIbHUKH.

(10 4 TIIOMa/b | TEPUMETp MPSIMOYTOTBHHKA H MHOTOYTONBHUKOB, | LIPHBOMUTE NPUMEPbI 00HEKTOB PEAbHOTO MUPA, UMEIOIHX
COCTABJEHHBIX U3 MPAMOYTOJBHUKOB, €IMHHIb u3Meperys| POPMY — MHOTOYTOJBHHKA, NpAMOYro/ibHIKa,  KBalpara,
nomazH. TlepHMETp MHOTOYTOTHHIKA, TPEYTrOJbHUKA, ONIEHHBATH MX JIMHEHHBIE PA3MEPBI.

BbIuMCIATB: NEpUMETP TPEYrojbHHKA, MPSAMOYrOJIbHHKA,

MHOTOYTOJIbHUKA; IUIOIAAb MPSIMOYroJIbHHUKA, KBajparta (IpH
HE0OXOJIMMOCTH C OMOPOIl Ha AITOPUTM yUEOHBIX JEHCTBUIN).
M3o0paxatb OCTpPOYTOJIbHBIE, IIPSIMOYT OJIbHBIE "
TYNOYTOJIBHBIE TPEYTOJIbHUKHU.

CrponTh Ha KkieT4yaToi Oymare KBaJpaT U NPSMOYTOJBHUK C
3aJJaHHBIMU JUIMHAMU CTOPOH.

HccaenoBarb cBoiicTBa NpAMOYTOJIbHUKA, KBajgpara ITYTEM
HKCIIEPUMEHTa, HAOMIOACHUS, H3MEPEHMs, MOJIEITHPOBAHMUS;
CpaBHUBAThb CBOICTBA KBaJpaTa U NPSIMOYTOJIbHUKA.
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PacnozHaBaTh MCTHHHBIE M JIOXKHBIC BBICKAa3bIBaHUA O
MHOT'OYI'OJIbHUKAX, IPUBOJAMTH NPUMePbI U KOHTPIPHUMEPBI.
HccaenoBarb 3aBHCHUMOCTS IIJIOIIAAM KBagpaTa OT JJIMHBI €T0
CTOPOHBI.

Hcnoab3oBaTh CBOMCTBA KBAJPAaTHOM CETKU JUIS ITOCTPOEHUS
¢uryp;  pa3douBaThb  NIPSIMOYTOJIBHUK  HA  KBaJparhl,
TPEYroJbHUKH; COCTABJAATHL (UIYpbl U3 KBaJpaToB U
PSIMOYTOJIBHUKOB M HAXOJUTh MX IUIOIA/b, Pa30UBaTh (PUTYPHI
Ha MPSMOYTOJBHUKY M KBaJIPaThl U HAXOAUTh UX IUIOLIAb (TIpU
HEOOXOIMMOCTH C HaIIPABJISIONIEH TOMOIIIBIO).

BeipaxaThe BeIMUMHY IUIOINAJM B Pa3jMYHBIX EIUHULAX
U3MEPEHHUS] METPUYECKOM CHCTEMBI Mep, HCHO0JIb30BaATh
3aBHCMMOCTH MEX1Yy METPUYECKMMH €IMHULAMU HU3MEpPEHUs
wiouaad Npu HEOOXOAUMOCTH C ONOpPOH Ha CIPaBOYHYIO
nHpopManuo.

3HaKOMHMTBCS € NpPUMepPaMH NPUMEHeHMs IUIOMAAU U
nepuMeTpa B NPAKTUYECKUX cuTyauusx. Pemars 3agaum u3
peasibHOM JKU3HU, PU HEOOXOAUMOCTH C OIOPON Ha aJrOPUTM
IIpaBuiIa, 00CYKAaTh pa3Iu4HbIe CIOCO0BI PELICHMS 3a/1a4.

JlecsiTUUHBIE
npooun
(38 u)

Hecstnunas 3anmuch npodeii. CpaBHEHHE IECATUYHBIX TPOOEH.

JleiicTBus ¢ necATUUHBIMU APOOSMU. OKpyaieHue 0ecamuyHbix
opobeil.

Pemenne TeKCTOBBIX 3a7a4, cojaepkamux ApoOu. OCHOBHbIE
3a/1auu Ha ApOOH.

IIpeacTraBasAiTh AECATUUHYIO ApOOb B BHJIE OOBIKHOBEHHOH,
YUTATh M 3alUCHIBATh, CPABHHUBAThH JECCSATHYHBIE ApPOOH,
npepjaratb M 00CY:KAaTh CHOCOOBI  YIOPSAOYMBAHUS
JECATUYHBIX ApoOeil.

N300paxkarh necAiTHUHBIC JPOOM TOYKAMHU HAa KOOPAWHATHOMN
IPSAMOM.

BbIAIBIAATH CXOACTBA M PAa3jIMYUsl MPABUIT apUPMETHUECKUX
NeMCTBUH ¢ HATYpaIbHBIMH YHCIAMH U IECATHUHBIMHU JIPOOSIMH,
IIOCJIE COBMECTHOI'O aHAJIU3A.

BoinoanaTs apudmernyeckue EHCTBUS C  JIECATUYHBIMU
Ipo0sIMU; BBINOJHATH TNPUKHAKY M OLEHKY pe3yibTara
BBIYMCIICHUM.

IIpuMeHsiTh cBoiicTBa apudmMeTHUecKux MASUCTBHH  JUIs
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panMoHaNN3alMY BEIYUCIICHUM.

Ilpumenames npasuno OKpyzieHus OecsimuuHvlx Opobeti, IpU
HEOOXOIMMOCTH C BU3YaJIbHOM OMOPOH.

I[IpoBoAUTH HCCIEIOBAHUSL CBOWCTB JICCATUYHBIX APOOCH,
ONMHpasCh Ha YHUCIOBbIE OKCIIEPUMEHTHI (B TOM 4YHCIE C
MOMOIUIBIO0 KOMIIBIOTEPA).

Pacno3zHaBaTh UCTHHHBIE U JIOKHBIE BBICKA3bIBAaHUS O JPOOSX,
NPUBOAUTL TPUMEPbI U  KOHTPIPUMEPHI, CTPOMUTH
BBICKA3BIBAHUS U OTPULIAHUS BbICKa3bIBAaHUM.

Pemiate mnpocrtedimimMe TEKCTOBBIE 3aJaud, COJEp Kalllue
JpOOHBIE IaHHBIE, U HA HAXO0JCOEHUE YACTU YeN020 U Yen020 No
€20 yacmu; BbIABJSITh HX CXOACTBA U Pa3jn4Hs.
MopaeanpoBaTh XOJ PEIICHHS 3a/ladyd C MOMOIIBI0 PUCYHKA,
cxeMmbl, Tabmuupl. Pa30upars pasnuyHble pELICHMS], 3alUCU
pelIeHNI TEKCTOBBIX 3a/1ay.

OnepupoBaTh JAPOOHBIMU YHCIAMU B PEAIBbHBIX >KU3HEHHBIX
CUTyaIUsX.

C nomMompbI0 meaarora OHEHUBATH IOJTYYEHHBIM pe3yJbTar,
OCYHIECTBJISATh  CaMOKOHTpPOJb, IpPOBEpssi  OTBET  Ha
COOTBETCTBHUE YCIIOBUIO, HAXOAUTh OIIHUOKH.

3HAKOMHTHCS ¢ MCTOPHUEN pa3BUTHS apUPMETUKH

Harasaanas
reoMeTpus.
Tena u purypsi
B IPOCTPAHCTBeE
(CR))

Mmnoeoepannuxu. Hzobpasicenue muozcoepannuxos. Mooenu
NPOCMPAHCMBEHHBIX MeJl.

Ipsamoyeonvrulil napannenenuneo, kyo. Pazeépmxu kyba u
napanneienuneoa.
O0vém Kyba, npsamoy201bHO20 Napaielenuneod.

PacnozHaBaTh Ha 4epTeskax, PHCYHKaX, B OKPYKaOIIeM
MHpe IpsIMOYTOJIbHBIN Mapaienenumnes, Ky0, MHOrOrpaHHUKH,
ONUCHIBATb, MCHOJb3YSl TEPMHHOJIOTHIO, OLEHMBATh
JIMHENHBIE pa3MEpHI.

IIpuBoauTH MpUMepbI 0OHEKTOB PEATHHOIO0 MUPA, UMEIOIINUX
¢bopMy MHOrOrpaHHUKa, HNPSIMOYTOJBHOTO Napajielenunesa,
KyOa.

N300pazkath Ky0 Ha KieT4aToi Oymare.

HUccnenosarb CBOMCTBA KyOa, [IPAMOYTOJIBHOTO
napajuleNIenuIe a, MHOTOTPAaHHUKOB, UCIOJB3YySl MOJAEIU IpU
HEO0XOMMOCTH C HaPaBIISIONIEH TOMOIIBIO.
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Pacno3snaBath  pa3BépTKM  KyO0a W mapajuieNenuiena.
MoneaupoBath Ky0 ¥ napajuiesienue] 13 OymMara u npodnx
MaTepuasoB, o 00pasiry.

Haxonuth u3MepeHUs, BBIYHCISTH IUIONIAh MOBEPXHOCTH;
00BEM Ky0Oa, MPSIMOYTOJIBHOTO TapaJlIeienuIea ¢ OIopol Ha
ATOPUTM YYEOHBIX JICHCTBHI, HCCI€I0BATh 3aBHCHMOCTh
00Béma Ky0a oT JJIMHEI ero pedpa.

Habawaate W NpPOBOAUTH AHAJOTHM MEXKIY MOHATHIMHU
TUTOMIAIM ¥ 00BEMA, TIEPUMETPA | IIJIOIIA/IN TOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIC U JIOXKHBIC BBICKAa3bIBAHUSA O
MHOT'OTpaHHHKAaX, MPUBOAUTH NPHMEPbI U KOHTPIPHMEPHI.
Pemiars 3a1a4u U3 peaabHON KU3HU.

IloBTOpPEHME
M 000011IEHHE
(10 a

[ToBTOpEHNE OCHOBHBIX MOHATHII U METOJIOB Kypca S Kjacca,
00o0nIeHne 3HaHNH.

BoruncasTh 3Ha4eHNs BBIPAXKECHUH, COAECpKAILNX HATypaJIbHbIE
yuciaa, OOBIKHOBEHHbIE M JIECATUYHbIE JApPOOH, BBINOJIHAThH
npeoOpa3oBaHMs YKCEN MPU HEOOXOIMMOCTH C HaIpaBJIsIoNMIeH
ITOMOIIBO.

BbiOupars  cmocod  cpaBHEHHsS ~— YHMCEN,  BBIYMCIICHUH,
NPUMEHATh CBOMCTBA apu(METUUYECKUX JIEHCTBUH  AJs
palMoOHaIN3aUU BEIUYUCIICHUN.

OcyuiecTBIAATE CAMOKOHTPOJIb BBINOJIHAEMBIX JIEHCTBUA W
CaMOIIPOBEPKY Pe3y/IbTaTa BEIYUCICHHMN.

Pemiate mnpocreiimme 3aJa4d M3 pPEAIbHOM  JKU3HH,
NPUMEHATh MaTeMaTH4YecKHe 3HAHUs /IS pelIeHUs 3a7a4d U3
JIPYTuX y4eOHBIX IPEIMETOB.
Pemiate mpocreiimme  3axadm
CPABHHUBATBL  CIOCOOBI  PEILCHUs
PalMoOHAJIBLHBIH CIIOCO0.

crnocodamu,
BBIOMpAThH

pPa3HbIMU
3aJauH,

6 kaacc (He menee 170 u)

53




HasBanmue
pasneia (TemMbl)
Kypca (4uciao

OcHoOBHOE coiep:KaHue

OcHOBHbBIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCHA

4acoB)
HartypaabHhble Apudmernueckue AeHCTBUS C MHOTO3HAYHBIMU HATYPAJIbHBIMY | BLINOIHATL apudMeTHYecKne JeidcTBHSI ¢ MHOTO3HAYHBIMH
yHciaa yuciaaMud. YWCIIOBBIE  BBIPQKEHUS, TOPSIIOK JCWCTBUM, | HATypaJlbHBIMH YHCJIaMH, HAXOAUTH 3HAYEHHS YHUCIIOBBIX
(30 4) UCToNb30BaHue cKOOOK. OKpyriieHUEe HATypaIbHBIX YHCE. BEIPQXXEHHUH CO CKOOKaMH 1 06€3 CKOOOK; BHIYUC/STH 3HAYEHUSI

Jenutenu U KpaTHBIE YUCTA; HAUOOIbWMUL 0OWULL Oelumens U

HaumeHbvuiee 061/1/;66 KpamHoe.

Paznoxxenue umcia Ha TPOCThIE MHOXHUTENU. JlemuMOoCTh

CyMMBI U Npou3BeeHUs. [lenenne ¢ ocTaTKoM.
Pemenne TeKCTOBBIX 3a/1a4.

BBIPKECHHH, COJEPIKALIUX CTEIICHH.

BbInoIHATL NPUKHAKY M OLEHKY 3HAYeHUW YHCIOBBIX
BBIPKECHU, MPUMEHATH NPUEMBI IPOBEPKH PE3yIIbTaTa.
Hcnonb3oBath mpu BBIUKCICHUSAX IepeMeCcTHTEIbHOEe H
coyeraTrejlbHOEe CBOMCTBA CJOKEHUSI M  YMHOKEHHS,
pacnpeoenumenvHoe C6OUCHEO YMHONCEHUA OMHOCUMETbHO
Cl10JceHus, CBOICTBA apu(PpMeTHYECKHX JIeii CTBHI.
HccaenoBatb  4KMCIOBBIE  3aKOHOMEPHOCTH,  MPOBOJUTH
YHUCJIOBBIE SKCIIEPUMEHTHI.

®opmyMpoBaTh ONpeeJeHust JCIUTEN ¢ KpPaTHOTO,
HauOOJBIIEro OOIIEro JeauTels W HaWMEHBIIEro OOIIEero
KpaTHOTO, MPOCTOTO0 M COCTAaBHOTO YHCEJ; HCIOJb30BaTh ITH
MOHSTHSI IPU PEUIeHUH 3a/1a4 (TP HEOOXOAMMOCTH C OIIOPOii Ha
aJITOPUTM TpaBUIA).

IIpuMeHATH AJrOpUTMbI BBIUUCIECHUS HaWOOJBIIETO OOIIEro
JIENUTeNs] YW HaWMEHBIIEro OOIIero KPaTHOTO JBYX YHCE,
QITOPUTM PA3JIOKEHUS YKCIIa HA TPOCThIE MHOXKUTEIH.
HccaenoBarb cBoOiCTBa JEIMMOCTH CYMMBI M IPOU3BEICHUS
YHUCeJl C ONOPOM HA BONPOCHBIN ILJIAH.

IlpuBoauTs, npUMepbI YHuCEN C 3aJaHHBIMH CBOWCTBAMH,
pacno3HaBaTh BepHble M HEBEPHbIe YTBEPXKJICHUS O CBOMCTBAX
Yucell, ONMPOBEPraTb HEBEPHBIE YTBEPKIEHUS C IOMOIIBIO
KOHTPIPUMEPOB.

KoncrpyupoBarb  MaTeMaTH4yecKHe  NpeNJIOKEHHSA  C
MTOMOIIIBIO CBSI30K «H», «HIIHY, «ECIH. .., TO...» 10 00pas3Iry.
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Pemath TekCTOBBIE 3a1a4M, BKIIOYAIOIINE TOHATHS AEITUMOCTH,
apu(METUYECKHM CII0OcOOOM, HCIOJIb30BaTh Hepedop Bcex
BO3MOJKHBIX BAPUAHTOB C OIIOPOM Ha BOIIPOCHBIM ILJIAH.
MopenupoBarb XOJ pEIICHUs 3aJa4d C IOMOLIbIO PHUCYHKA,
CXEMBI, TAOIUIIBL.

[TpuBoauTh, pa3bupaTh, OLEHHBATH Pa3JIUYHbIC pPelIeHUus,
3alMCH  PelIeHHl TEeKCTOBbIX 3aJa4 C HaIpaBJIAIOIICH
IIOMOUIBIO.

Kputnuecku oneHuBaTh MOJY4YEHHBIH Pe3y/abTAaT, HAXOAUTH
OIMOKHU, OCYLIEeCTBJIATH CAMOKOHTPOJIb, IPOBEPSAs OTBET Ha
COOTBETCTBHE YCJIOBHIO.

Harasanasn
reoMeTpus.
IIpsimbie Ha
IJIOCKOCTH
(7 w)

Ilepnenouxynapuuie npsamsie. Ilapannenvhvie npsamoie.

Paccrosinue MCXKAY ABYMS TOYKaMH, OT TOUKHU OO HpHMOﬁ,

JUTMHA ITyTH HAa KBAIPATHOM CETKE.
Ipumepvl npsamvix 8 npocmparcmae.

Pacno3HaBarh Ha ueprexax, PUCYHKax Clydau B3aWMHOIO
PacIoI0XKEHUS IBYX MPSAMBIX.

M300paxkarth ¢ 1NOMOIIBLI0 YePTEKHBIX MHCTPYMEHTOB
KJIeT4aToil Oymare JBe Iepecekaroluecs MpsiMble, [BE
MapajuleIbHbIE IPSIMBIE, CTPOUTH IPIMYIO, NEPIECHAUKYIIAPHYIO
JAHHOM.

IIpuBoauTs NpUMepbI MapajuIeIbHOCTH u
MEPIEHIUKYISIPHOCTH IIPSIMBIX B IPOCTPAHCTBE.

PacnosHaBare B MHOIOYIOJBHUKAX MEPHEHIUKYJISAPHBIE U
napajuiesipHble  CTOpoHbl. HM300pakaTh MHOTOYIOJBHUKH C
napajuleIbHBIMU, IEPIEHANKYIISIPHBIMU CTOPOHAMU 110 00pa3siy.
HaxoauTh paccTossHUE MEXIy ABYMs TOYKaMHU, OT TOYKH [0
NpsAMOM, JUIMHY IYyTH Ha KBaJpaTHOM CETKE, B TOM 4YHUCIE
UCTIOJB3Ys IIU(PPOBBIE PECYPCHI.

Apoon
(32 9)

OObIkHOBEHHast  ApoOb,  OCHOBHOE  CBOMCTBO

cokparnierue npobeit. CpaBHEHUE U YIIOPSA0YNBAHHE TPOOCH.

I[CC}ITI/I‘{HBIC ,Z[pO6I/I " MCTpUYCCKad CUCTCMa MCP.

1podu,

Apudmernueckue  geMcTBUS ¢ OOBIKHOBEHHBIMH

JACCATUYHBIMHN }Ip06$IMI/I.

u

CpaBHUBATBH U YHNOPSIAOUMBATH JpOOH, BHIOUPATH CHOCOO
CpaBHEHHUS JIPOOeH.

IIpencraBasATh JeCATUYHBIE JIPOOHM B BHJIE OOBIKHOBCHHBIX
JpoOei U OOBIKHOBEHHBIC B BHJIC JICCATUYHBIX, HCMOJIb30BATH
IKBHBAJIEHTHbIE TMPEICTABJIEHUs] IPOOHBIX YHCENT MPU UX
CpPaBHEHHH, TPU BBIYUCICHUSAX (TIPU HEOOXOJAUMOCTH C
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OtHomenue. Jlenenue B JaHHOM OTHOILICHHMH. Macwumao,
MIPOTIOPIIUSL.

[TonsiTue nmponeHta. BbluuciaeHue mporeHTa OT BEIUYUHBI U
BEJIMYUHBI 110 €€ MPOLEHTY.

Pemienue TekcTOBBIX 3aJau, COAEPKAIIUX IPOOU U MPOLIEHTHI.
[Ipaktuyeckas padora «OTHOIICHUE JUTMHBI OKPY>KHOCTH K €€
JUaMETPY».

HaIPAaBJIAIOLIEH TOMOILBIO).

Hcnoab3oBaTh JeCATHYHBIE JpoOM MpU IpeoOpa3oBaHUU
BEJIMYMH B METPUUYECKOM CUCTEME MEDP.

BbInoHATH apudMeTnyecKue 1eicTBUs ¢ OOBIKHOBEHHBIMH U
JECATUYHBIMU JPOOSIMHU.

BoruncasarTs 3HAYEHUs BBIPAXKCHU, COJEepIKaIINX
OOBIKHOBEHHBIE M JIECATUYHBIE  JPOOHM,  BBINOJHATH
npeoOpa3oBaHusi JpoOel, BBIOMPATh CHOCO0, NPHUMEHSATH
cBoiicTBa apudMETUYECKUX JACUCTBUN MJIs palMOHATU3ALUN
BBIYMCIICHHI.

CocTaBJsiTh OTHOIIECHUS U IIPONOPLUHN, HAXOAUTH OTHOLICHHE
BEJINYMH, AEIUTH BEIMYUHY B JAHHOM OTHOIIEHUU.

Haxoautp 3KcnepMMeHTANbHBIM IMYTEM OTHOLIEHHUE JJIMHBI
OKpY)XHOCTH K €€ juamerpy (Opu HeoOXOAMMOCTH ¢
HAIPAaBJIAIOIIEH TOMOIIBIO).

Haxoautp Mmacmitad 1uiaHa, KapThl U BBIYUCIATH PACCTOSHUSA,
MCIOJIb3YS MacIiTad ¢ OMOpoil Ha aJTOPUTM y4eOHBIX AEUCTBUH.
OO0BACHATH, YTO TAKOE MPOLIEHT, YIOTPEOIATH 000POTHI peuu cOo
CJIIOBOM «IIPOIIEHT». BhIpasarh NpoueHThl B 1po0sSxX U IpodH B
IIPOLIEHTAX, OTHOIIIEHUE JIBYX BEJINYMH B IIPOLIEHTAX.
BbIuMcasATh IPOLEHT OT YKCIIA U YUCIIO O €0 MPOLIEHTY.
OxpyrasiTe ApoOu U MPOLEHTHI, HAXOIUTh NPHOIMKEHHS YU CET
IIpU HEOOXOIMMOCTH C UCIIOIb30BAaHUEM BU3yaIbHOU OMOPHI.
Pemare 3agaym Ha YacTH, MPOLEHTHI, NPONOPLUHU, HA
HaxOoXJAeHue Apoou (IpOIeHTa) OT BETMYMHBI U BEIMYUHBI TIO €€
IpoOu (MpOLIEHTY), ApoOu (MPOIeHTa), KOTOPBIM COCTaBISET
onHa BenuunHa OT aApyrod. IlpuBoauTh, pa3dupars,
OLICHUBATH PA3JIMYHbIE PELICHUS, 3allUCU PELIEHUN TEKCTOBBIX
3aJ1a4 [pH HEOOXOIMMOCTH C HAIPaBIISIOLIEH TOMOIIBIO.
N3Baekars uHpopmanmo 13 TabIMIl W JUArpamu,
MHTEPIPETUPOBATH TaOJIMYHBIE JTaHHBIE, OIIpEAEIIATh
HauOoJIbIIIee M HAUMEHbIIIee U3 PECTABICHHBIX TaHHBIX.
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Harasipnas
reoMeTpus.
CummMmerpust

(6 1)

Ocesas CUMMempusl. Heﬂmpaﬂbna}z CUMMempusl.

Ilocmpoenue cummempuyHvix ueyp.
Cummempus 6 npocmpancmse.

Pacno3naBaTh Ha yepTexax U M300pakeHUSIX, H300pakaTh OT
PYKH, CTPOUTH C MOMOIIBIO WHCTPYMEHTOB (UTYpPY (OTpE3OK,
JIOMaHyl0, TPEYrOJbHUK, HPSAMOYIOJIBHUK, OKPYXHOCTb),
CUMMETPUYHYIO JaHHOM OTHOCHUTEIBHO IIPSIMOM, TOYKH C
HaIPABIIIOLIEH TOMOIIBIO.

Haxoauts npuMepbl CUMMETPUH B OKPYKAIOILEM MUpE.
MopaeaupoBate u3 Oymaru JBe (UIYpbl, CHUMMETPUYHBIE
OTHOCHUTEJIBHO IIPSAMOM; KOHCTPYHPOBATH T'€OMETPUYECKUE
KOH(UIypaluu, UCIOJIb3ys CBOMCTBO CUMMETPHH, B TOM YHUCIIE C
MOMOIIIBIO IIU(PPOBBIX PECYPCOB C OMOPOI HA AITOPUTM YUEOHBIX
ECUCTBUI.

Boipaxenust
¢ OykBamMu

(6 )

[Tpumenenue OyKB 7S 3aMIMCH MAaTEMATUYECKUX BBIPAKCHUN U
NpeIoKEHU.  Bykeenuvie  8blpadiceHusi U HUCIOBble
NOOCMAHOBKU.

bykBeHHbIE paBEHCTBA, HAXOKICHUE HEM3BECTHOTO KOMIIOHEHTA.
DopMyIIBL.

Hcnonb3oBaTh OYKBBI 11 0003HAYCHHS YHCEN, MPH 3aIllUCU
MaTEeMAaTHUYECKUX  YTBEPXKICHHM, COCTaBISTH  OYKBEHHbBIE
BBIPAKEHHUS IO YCIIOBHIO 3aa4H.

HccaenoBartb  HECIOXKHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
WCIIO0JIH30BaTh OYKBHI /IS UX 3aIHUCH.

BolunciasaTs 4ncioBoe 3HaueHHE OYKBEHHOTO BBIPAKEHUS MPHU
3aJJaHHBIX 3HAYEHHUSIX OYKB C OMOPOW Ha AITOPUTM Y4eOHBIX
JNEUCTBHH.

3anuceiBaTh dbopmynbi: MepuMeTpa n TUIOIIA TN
NpSAMOYTOJIbHUKA, KBaJpaTa; JUIMHBI OKPYXHOCTH, IUIOIIAIH
KpyTa; BHINOJIHSATH BHIYHCIEHHUS 110 3TUM (HopMyIaM.
CocTaBiasiTb (popmMyJibl, BHIPOKAIOIMINE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSTHUE; II€HA, KOJUYECTBO,
CTOMMOCTh; TMPOHU3BOAUTEIHHOCTh, BpeMs, OO0BEM pabOTHI;
BBITIOJTHSATH BBIYUCIICHUS IO STUM (opMyam.

Haxoauth  HEW3BECTHBII  KOMIIOHEHT  apu(METHUECKOTO
JNEUCTBHA.

Harasanas
reoMeTpus.
Durypsl

YeTbIpEXYTroNbHUK, MIPUMEPBI YETHIPEXYTOJILHUKOB.
[IpssMoyronbHUK,  KBajgpaT: CBOWCTBAa  CTOPOH, VIJIOB,
IUaroHaleH.

N300paxkaTh Ha HEIWHOBAHHOW U KJET4YaTOW Oymare c
UCIIOJIb30BaHUEM YEePTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJBHUKH C 3aJJAHHBIMH CBOMCTBAMU: C
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HA MUIOCKOCTH
(14 )

W3mepenue yriaos. Buasl TpeyroibHUKOB.

[lepumerp MHOroyrojpuuka. Ilmomanb

¢burypel. DopmyIbl

nepuMeTpa W IUIOMAAM OpsMoyroibHuka. [Ipubmmkénnoe

U3MepeHHe IIomaau Guryp.

Ipaxmuueckas paboma «Ilnowaov kpya».

NapajuleIbHBIMU, HEPIEHANKYISIPHBIMU, PAaBHBIMH CTOPOHAMH,
OpSIMBIMH  yIJIaMH W JAp., PaBHOOEAPEHHBINH TPEyTrOJIbHUK.
Mpennarars u 00Cy:KI1aTh CIOCO0bI, AJTOPUTMBbI TTOCTPOCHUS.
HccaenoBarb,  UCHONB3Yd  OKCIEPUMEHT,  HAOIIOZCHUE,
MOJEIIMPOBAaHUE, CBOMCTBA  MpPsSMOYrOJIbHUKA, KBajpara,
pa30buBaTh Ha TPEYTOJIBHUKHU C OMOPOI HA BOMPOCHBIH TUIAH.
O00CHOBBIBATDH, ONPOBEPraTh C IMOMOUIbIO KOHTPIPUMEPOB
YTBEPXKJICHHUSI O MPSIMOYrOJIbHUKE, KBaJpare, Paclno3HaBaTh
BEPHbBIC U HEBEPHBIE YTBEPKICHUSI.

H3mepsTh M CTPOUTH C MTOMOILBIO TPAHCIIOPTUPA YIJIBI, B TOM
YHUCJIe B MHOIOYTI'OJIbHUKE, CPABHUBATH YIJIbl; PACIHO3HABATH
OCTpBbIE, MIPSIMbIE, TYIbIE, Pa3BEPHYTHIE YIJIbI.

Pacno3naBartp, n300pa:kaTh OCTPOYIOJIbHBIN, IPSIMOYTOJIbHBIN,
TYIIOYT'OJIBHBIH, paBHOOEPEHHBIH, PaBHOCTOPOHHUI
TPEYroJbHUKUA (IIpH HEOOXOJUMOCTH C  HCIOJIb30BaHHEM
BU3YaJIbHOU OMOPHI).

BbrunciasarTs EepPUMETP MHOT'OYTOJIbHUKA, IJIOIIAb
MHOT'OYTOJIbHUKA pa30MeHneM Ha NpSIMOYTOJIbHUKH, Ha PaBHbIE
(Gurypsl, UCMOJIb30BATh METPUUECKUE €AMHUIIBI U3MEPEHUS
JUIMHBI U TIOLIA/IU C OMIOPOI Ha aJITOPUTM y4eOHBIX JIeHCTBUH.
Hcnonb3oBath npudanxéHHoe M3MepeHne JUIMH U IOl
Ha Kier4yaro Oymare, NpUOMMKEHHOE U3MEPEHUE JUTHHBI
OKPY’KHOCTH, TUIOLIaAH Kpyra.

IMonokuTEIBHBIC U
oTpHLAaTebHbIE
ypcaa

(40 9)

[enbie qyucha. Mooynv yucna,

ceomempuueckas

unmepnpemayus mooyia. Hucnogvie npomedxscymxu.

[TonoxxutenpHBIE H OTpULATCIIbHBIC

yucna. CpaBHeHHe

MOJIOKUTCIIBHBIX W OTPULATCIILHBIX YHCCII. ApI/I(I)MCTI/I‘-ICCKI/Ie
HeﬁCTBHﬂ C IMOJIOKUTEJIIBHBIMU U OTPUIATCIbHBIMHA YK CIIaMHU.

Penienne TeKCTOBBIX 3a4ad.

IIpuBoaAMTH NpPUMEPHI HCIOIb30BAHUS B PEATBHOM KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIbHBIX YUCET.

HN300paxkarh 1ebie Yncia, MOJOKUTEIbHbIE U OTPUIIATEIbHbBIC
quciia TOYKaMM Ha ‘—IHCJ’IOBOﬁ HpSIMOﬁ, HUCIIOJb30BaAThH ‘II/ICJ'IOBYIO
MPSIMYIO TSI CPDAaBHEHHS YHCEIT.

IIlpuMeHAT, NpaBWJIa CPaBHEHUSA, YNOPSAOYUBATH I1IEIIbIE
YHCIIA; HAX0OUMb MOOYIb YUCTA.

(I)OpMyJII/[pOBaTb npaBn.na BBIYHUCIICHUSA C ITOJIOXKUTCIBbHBIMU U
OTpI/II_IaTeJIBHI:IMI/I qucCilaMH, HAXOAUThb 3HAYCHUHA YUCIIOBBIX
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BBIPAKCHHI, COZEepKALIMNX EUCTBUSI
C TMOJIOKUTEIbHBIMH W  OTPULIATENIBHBIMU YHCIIAMH  [IpU
HEOOXOIMMOCTH C OMOPOH Ha AJITOPUTM IPABHIIA.

IIpumeHsATH CBOWCTBA CIOXKEHUS W yYMHOXKEHHUS A
npeoOpa3oBaHKs CYMM M IPOU3BEICHHI.

IIpencraBienue [IpaMoyronbHas  cucremMa  KOOPAMHAT HA  IUIOCKOCTH. | OOBACHATH M WJLIKOCTPHPOBATH IOHSATHE IPSIMOYTOJIbHOM
JAHHBIX KoopanHaTsl TOUKM Ha IJI0CKOCTH, a0cIicca U OpAMHATa. CUCTEMBI  KOOpAMHAT  HA  IUIOCKOCTH,  HCIIOJIb30BAaTh
(6 v) Cronb4aThic i KPYrOBBIC THArPAMMEL. TEPMHUHOJIOTHIO; CTPOMTH HAa KOOPAMHATHOM IJIOCKOCTU TOYKH U
[TpakTuueckas pabota «IlocTpoenue nuarpamm. (uryper Mo 3aJaHHBIM KOOPIMHATAM, HAXOXMTH KOOPIMHATEI
Pemenne  TeKCTOBBIX  3ajay,  coAepXkallux  JaHHbIE, | TOICK.
MpEeJICTaBICHHbIE B TA0IMIIAX U HA JUarpaMmax. Yurate CTOI0YATEIC u KPYT'OBBIC AuarpaMMsl,
HHTEPNPeTHPOBATH JAHHBIC; CTPOUTH CTOJI0YAThIE AUArPAMMBI.
Hcnoab3oBaTh MH(OPMALUIO, NIPE/ICTABICHHYIO B TabauIaXx,
Ha JuarpamMmax JUisl pelleHus TEKCTOBBIX 3ajad U 3aj1ad u3
peanbHOU KU3HU.
Harasanas IIpsimoyeonvueiti napannenenuned, Kyo, npusma, nupamuoa,|Pacmo3HaBaTh Ha yepTekXaX, pUCYHKaX, OMMHCHIBATH MUPAMHUTY,
reoMeTpus. KOHyc, — yuanumop, wap —u  cgepa.  Hzobpadicenue|npusmy, TWIMHIDP, KOHYC, IIap, W300paxaTh HX OT PYKH,
Durypsl NpoOCMpPAanCMEEeHHbIX Queyp. Ipumepui paseépmox | MOAeJTUPOBATh U3 Oymaru, IUTaCTUIIMHA, MPOBOJIOKU U JIp. C

B MPOCTPAHCTBE
Ch))

MHOCO0CPAHHUKOS, uwzum)pa Uu KOoHyca.

Ilpaxmuueckas paboma «Co3z0anue
NPOCMPAHCMBEHHBIX PUSYDY.
Ilousmue o00véma; eOunuyvl uzmepenuss 00vEMA.

Mmooeneu

O6vém

NPAMOY20/IbHO20 napaieienunedd, Kyoa, popmyast 06véma.

Hanpasisoneil nomousio. IIpuBoANTL MpUMeEpbl 00HEKTOB
OKpY’aroIlero Mupa, UMeroImux GopMbl Ha3BaHHBIX TEN.
Hcnoab30BaTh TEPMHMHOJIOTHIO: BEpILIMHA, pedpo, TpaHb,
OCHOBaHUE, BBICOTA, PAIUYC U IUAMETP, Pa3BEPTKA.

N3y4yaTh, UCHONB3Yys SKCIEPUMEHT, HAOIIO/IeHHE, U3MEPEHHE,
MOJIEJTMPOBAaHUE, B TOM YHUCJIE KOMIIBIOTEPHOE, U ONHMCHIBATH
CBOIICTBA HA3BaHHBIX TEJl, BBIABJIATH CXOACTBA M Pa3In4us:
MEXIy MUPaMUION U IPU3MOM; MEXAY LIIMHAPOM, KOHYCOM H
LIapOM.

Pacno3naBarb pa3BEéPTKH Mapauiesienunena, Kyba, MPHU3MEI,
nmupaMuJbl, KOHyCa, HUJIIMHAPA; KOHCTPYUPOBATHb JAaHHLIC TCJIa
U3 pa3BEPTOK, CO3[4aBaTb WX MOJEIM C HANPAaBIAIOMIEH
ITOMOILBIO.
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Co31aBath MoOjeJM TIPOCTPAHCTBEHHBIX Guryp (w3 Oymaru,
MIPOBOJIOKH, TJIACTUIIMHA U JIP.) C OTIOPOW Ha aIrOPUTM yUEOHBIX
JIEUCTBHIA.

H3mepsaTs Ha Mojessix: JIMHBI pEGEpP MHOTOIPAaHHUKOB,
JIaMeTp 1Iapa.

Boruucasats mno  ¢opmyiaam: 00bEM  IPSIMOYTOJIBHOTO
napajienenumnena, Kyoa; HCIONb30BaTh E€IUHHULBI W3MEPEHUs
00béMa; BBHIYUCIATH OOBEMBI TEJ, COCTaBICHHBIX H3 KyOOB,
napajJieNienuIe[0B; pemaTh 3aa4i C pealbHbIMU JaHHBIMU C
OTOPOY Ha CTIPABOYHYIO HH(OMAIIHIO.

IToBTOpEHUE,
00001IEHME,
cUcTeMaTH3alUA
(20 u)

HOBTOpeHI/IC OCHOBHBIX MOHSITHM M METOIOB KYypCOB 5u6

KJIACCOB, 0000IICHIE U CHCTEMATHU3AIIHS 3HAHMIA.

BorunciasTs 3HaYeHMs BEIPAXEHUI, COJIEpKalINX HATYpaJbHBIE,
Lenble,  TOJOXKUTENbHBIE M OTPULATENIbHbIE  YHUCIA,
OObIKHOBEHHBIE U JIECATUYHbIE  APOOHU,  BBIIOJHATH
peoOpa3oBaHus YMCEN U BBIPAKEHUIH MPH HEOOXOIUMOCTH C
HAIPABIISAIONIEH TOMOIIIBIO.

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

Pemats npocreiimme 3aga4u u3 peaabHON )KU3HU, IPUMEHATH
MaTeMaTHYeCcKHe 3HAHUSl U1 pPELIeHUs 3aJady M3 JPYyrux
IIPEIMETOB.

Pemiate npocreiimme 3a1a4u pa3HbIMHU CIIOCO0AMMU.
OcymecTBIAT, CAMOKOHTPOJIb BBINIOJHAEMBIX JCUCTBUH H
CaMOIIPOBEPKY pe3y/bTaTa BEIUUCICHUM.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (ITIO TOAAM OBYYEHMUS)
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7 kaacc (He menee 102 u)

Ha3Banue
pa3naesa (TemMbl)
Kypca (4uciio

OcHOBHOE colep:KaHue

OcHOBHbIE BU/IbI 1€ATEILHOCTH 00y4aI0IIUXCA

4acoB)
Yucaa u [TonsiTHE pallMOHATILHOTO YKCIIA. CucreMaTH3MPOBATh U 000ramaTh 3HAHUS 00 OOBIKHOBEHHBIX
BBIYHCJICHUA. Apudmernueckue 1eUCTBUS C pPallMOHAIBHBIMU YU CIAMU. U IECATUYHBIX APOOSX.
PanuonanbHble CpaBHeHue, yIOPsSI0YMBAHUE PALlMOHAIBHBIX YHCEIL. CpaBHUBATH M YNOPSAA0YUBATH APOOU, TpeoOpa3oBbIBAs MPU
ymucaa CreneHsb ¢ HaTYpaTbHBIM MTOKA3aTEIIEM. HEOOXOAUMOCTH  JICCATHYHBIE JpOoOM B  OOBIKHOBCHHEIE,
(25 u) Pemenne ocHOBHBIX 3a7ad Ha JpoOU, MPOLEHTHI U3 PEaTbHOH | OOBIKHOBCHHBIC B JCCATUYHBIC, B YaCTHOCTH B OECKOHCUYHYIO

IIPAKTUKU.
IIpu3Haku  IE€IUMOCTH,  PA3JIOKEHUS
HaTypaJIbHBIX YHCEIL.
Peanbuble 3aBUCUMOCTH. [Ipsmas
MIPONOPLUOHAIBHOCTH.

Ha MHOXUTCIIN

u obOpatHas

JIECATUYHYIO APOOb.

IIpumensitTe  pasHooOpa3Hble  CcHOCOOBI M NPHUEMBI
BbIYHCJICHUS 3HAYeHHil APOOHBIX BBIPAKEHWH, COJECpKAIINX
OOBIKHOBEHHBbIE UM  JIECATUYHbIE JApPOOM: 3aMEHATh IpHU
HEOOXOJUMOCTH  JIECATUYHYIO  JpoOb  OOBIKHOBEHHOM U
OOBIKHOBEHHYIO JIECATUYHOMN, MPUBOJUTH BBIpaXKeHHE K (opme,
HauOonee yIOOHOM Ui  BBIUMCIEHHUH, TNpeoOpa3oBBIBATH
JIpOOHBIE BBIPAKEHUS HAa YMHOXXEHHME M JEIIEHHE JIECATUYHBIX
npoOeit K 1eHCTBUSAM C LENbIMU YUCIIaMu (ITPH HEOOXOAUMOCTH C
HaIPaBJISIONIECH TOMOIIBIO).

IIpuBoauTh 4YMCIOBBIC U OyKBEHHbIC NMPHMEPbI CTEICHU C
HaTypaJbHBIM IOKa3aTeneM, OOBSCHSS 3HAYeHUs OCHOBAHUSA
CTETNeHH M IOKa3aTessl CTENEeHH, HaXOAUTh 3HAUEHUs CTeleHen

Bia a (a — moGoe palMoOHaIbHOE YHUCIIO0, N — HaTypaJlbHOE
YHCII0) C ONOPOM Ha CIIPABOYHYIO MH(OpMAIHIO.

[Tonumars cMbICa 3aMMCH OOJMBIIMX YHCEJ € MOMOIILIO

AeCATUYHBIX Apodeil U cTeneHel uynciaa 10, npumMeHATs UX B

peajbHbIX CUTyalHsX.

IIpuMeHSTH NPU3HAKY JETUMOCTH, PA3JI0KEHNUS] HA MHOXKHUTEIU
HaTypaJIbHbIX YHCEIL.

PemaTs npocreiinue 3aga4m Ha YaCTH, MPOLIEHTHI, IPOMOPIINH,
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Ha HaXOXKJIEHUE IPOOH (MPOIIEHTA) OT BEIIMYUHBI U BEIIMYUHBI IO
e npobu (TpoIeHTy), IpoOu (MPOIEHTa), KOTOPBIH COCTaBISET
ogHa BenuuuHa oOT Jpyrod. IlpuBoautb, pa3duparh,
OIIEHUBATH PA3IIUYHBIC PEIICHUS, 3alMCU PEIICHUN TEKCTOBBIX
3ajad.

Pacnio3HaBaTh U 00BSICHATH, ONTUPASCH HA OMPEACTICHUS, TPSIMO
MPOIMOPLUOHANIbHBIE u o0OpatHO MPOIMOPLUOHAIILHBIE
3aBHCHMOCTH MEXKIY BEIMYMHAMU; MPUBOAUTH MPUMEPBI dTUX
3aBHCHUMOCTEl M3 pealbHOTO MHpa, U3 JPYTHX Y4eOHBIX

IIPEIMETOB.
Pemate mpocreiiiine mMpakTHKO-OPHEHTHPOBAHHBIE 3324
Ha  apo0W, TNPOLEHTbI, TMNpPAMYKW H  00paTHYIO

NPONOPUHOHAJIBLHOCTH, NPONOPLMH.

Anredpanyeckue

BBIPAKEHHSI
(27 v)

byxBennsle BoipaxkeHus. [lepemMennsie. [lomycTumble 3HaUSHUS
nepeMeHHbIX. DopMyIIbL.

[TpeoOpazoBaHre OYKBEHHBIX BBIPa)KEHUMN, paCKpBITHE CKOOOK
U TIpUBE/IEHUE MOT0OHBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I1OKa3aTeeM.
MHorouseHs!. Crnoxenue, BBIYUTAHUE, YMHOXEHHE
MHOTO4J€HOB.  DOpMysbl  COKPAaIIEHHOTO  YMHOXKEHHS.
Pa3noskeHne MHOTOUJIE€HOB HA MHOXKHUTEIIH.

OBaanern Ha 0azoBoM YPOBHE anredpanyeckou
TEPMUHOJIOTHEN M CHMBOJIMKOW, NPHUMEHATb €€ B Ipolecce
OCBOCHMSI yUeOHOT0 MaTepuania.

Haxoauth 3HaueHHs OyKBEHHBIX BBIPRXKEHHUW TNPU 3aJJaHHBIX
3HAYEHUSAX OYKB; BBITIOIHATH BEIYUCIECHUS IO (hopMyiam.
BbInoHATHL TpeoOpa3oBaHus LEIO0T0 BhIPAKEHHSI B MHOTOUJICH
NPUBEJICHUEM MOJAO0OHBIX CIIaraéMbIX, PaCKphITHEM CKOOOK.
BbINOJHATL yMHOXXEHUE OJHOWIEHAa Ha MHOTOWIEH U
MHOrO4YJ€Ha Ha MHOTOWJIEH, NPUMEHAATh (OpMyJbl KBajapara
CyMMBbl M KBaJpaTa pa3HOCTH C OINOpPOW Ha CIPaBOYHYIO
UH(OPMALIHIO.

OcyuiecTBaATh Pa3IOKEHUE MHOTOWIEHOB HA MHOXHUTEIH
yTEM BBIHECEHUS 32 CKOOKH OOIIEro MHOXKUTEJS, TPUMEHEHUS
dbopMynbl  pa3HOCTH KBaJIpaToB, (QOpPMYJT COKpaIIEHHOTO
YMHOXKEHUS C OTIOPOl Ha CIpaBOYHYIO HH(POPMALIUIO.
IIpumensite 1peoOpa3oBaHUE MHOTOWIEHOB Ui pEIICHUsS
pa3IMYHBIX 337ad U3 MaTeMaTHKH, CMEXHBIX IPEAMETOB, U3
peanbHON NMPAKTHUKHU.

3HAKOMUTBCSA C MCTOPHUEN Pa3BUTHS MAaTEMATHUKU.
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YpaBHeHus
U HEPaBEHCTBA
(20 v)

VYpaBHenue, IpaBuJIa peoOpazoBaHus
PaBHOCUJIBHOCTb YPAaBHECHU.
JIuHeitHoe ypaBHEHHUE ¢ OJJHOM IEPEMEHHOM

YpaBHEHMUS,

IIEPEMEHHOM, PEIICHNE JIMHEWHBIX ypaBHEHUH. Pemenne 3anaq

C MIOMOILIBIO YPaBHEHUI.

Jlunelinoe ypagHnenue c 08yMs NEPEeMEHHbIMU U e20 2papuk.
Cucrema 1ByX JINHEWHBIX YPAaBHEHUU C ABYMS IIEPEMEHHBIMH.
Pemenue cucrem ypaBHEHHH CIIOCOOOM IIOJCTAaHOBKH U

CII0COOOM CII0KEHHS.

Pemarsp nuHeiiHOE ypaBHEHUE C OJTHOW MEPEMEHHOMN, MPUMEHSIs
NpaBHJIA [IEpeEX0Ja OT UCXOAHOTO YPAaBHEHUS K PABHOCUIIbLHOMY
emy Oosee npoctoro Buga. IlpoBepsiTh, ABIsSETCS I KOHKPETHOE
YKCII0 KOPHEM YPaBHEHUS.

[oadupars mpumepbl Nap YUCEN, SBISIONIUXCS PEIICHHEM
JIMHEWHOIO YPaBHEHUS C IBYMsI [IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JIMHEHHOTO
YpaBHEHUs C JABYMs TEPEMEHHBIMU (IIPH HEOOXOAMMOCTHU C
MCIIOJIb30BAHUEM CMBICIIOBOM OMOPBI); MOJB3YACH TpadUKOM,
NPUBOAUTH MPUMeEPHI PEIICHUST YPABHEHUSI.

HaxonuTh pemieHue CHUCTEMbI JBYX JIMHEHHBIX YpaBHEHHH C
JBYMsI IEPEMEHHBIMU C OMTOPOil HA ATOPUTM YU€OHBIX JIEHCTBUM.
CocTaBJjsiTh M pemIaTh ypPaBHEHUE UM CUCTEMY YPAaBHEHHH 110
YCIOBHIO 33Ja4M, HWHTEPHPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3aJaud TOJY4YEHHBIH pe3ylbTaT C OINOpOM Ha
BOIIPOCHBIN IIJIaH.

Koopaunarsi
U rpauKH.
DOyHKIUH
(24 v)

Koopannara Toukn Ha npsiMoi. YHCIIOBBIE IPOMEKYTKHU.
PaccrosiHMe Mexy IByMsI TOYKaMH KOOPAUHATHOW MPSMOUN
IIpssMoyrosibHas cucTeMa KOOpAUHAT Ha IJIOCKOCTH. [Ipumepsl
rpaduKoB, 3a1aHHbIX hopmynamu. UteHne rpadukoB pearbHbIX

3aBUCUMOCTEM.

[Tonstue ¢ynkuuu. I'papux dynkuuu. CBoHcTBA (QYHKIIHIA.

Jluneiinas  gynkuus. Iloctpoenme rpaduxa

byukimu. ['paduk Gyakmnuun y = kx + b.

JIMHENHON

H3o0paxatb Ha KOOPAMHATHOU IpsAMOI TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpJAMHATaM, JIy4H, OTPE3KH,
MHTEPBAaJIbl; 3aMCHIBATh UX Ha alre0panyecKkoM si3bIKe.
OTrMeyaTh B KOOPAMHATHOM INIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJMHATaM; CTPOUTh TI'paUKHU HECIOXKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (QOpMyJlaMH, B TOM YHCJE C MOMOLIbI HHU(POBBIX
nmabopaTopuid.

I[IpumensiTh, M3y4YaTh NpeMMYIECTBA, HHTEPINPETHPOBATH
rpadudeckuii crocod MpeACTaBICHHS U aHATN3a PA3HOOOpa3HOM
KU3HEHHOH MH(pOpMAIIHH.

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

Pacno3naBath nuHelHy0 QyHKIMoO Y = KX + b, omuchiBaTh
e€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4YeHUH ko3¢ dunmentos K u b
(pu HEOOXOAMMOCTH C OIIOPOM Ha ANTOPUTM MPaABUIIA).
Crpoutsh rpaduku auHelHONW GyHKInd, QyHKIuH Y = KX + b
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Hcnoab3oBaTh nH(poBbIe pecypcbl 17 HOCTPOSHUs rpaduKoB
(byHKINH ¥ U3y9EHUS] UX CBOMCTB.

IIpuBOAUTE IPUMEPHI JIMHEWHBIX 3aBUCUMOCTEN B peabHbIX
IIpoLIECCaX U SABJICHUSIX.

IloBTOpEHUE
H 000011IeHNEe
(6 1)

HOBTOpCHI/Ie OCHOBHBIX TIOHATHH H MCTOOOB KypcCa 7 KJ1acca,

000011IeHE 3HAHUHA.

BpiOuparb, UnpPUMEHATH  CHOCOOBI  CPAaBHEHUS  YHCEIl,
BBIUUCIICHUH,  NpeoOpa3oBaHU  BBIPAKEHHH,  pEIICHUS
YpaBHEHUN TPU HEOOXOJMMOCTH C HAMPABJIAIOIIEH TOMOIIIBIO.
OcyumecTBaAATh CAMOKOHTPOJIb BBINOJHAEMbIX JEUCTBUM U
CaMOIIPOBEPKY pe3ysbTaTa BBIYMCICHUHN, MPeoOpa3oBaHUM,
ITOCTPOEHHUH.

PemaTes npocreiimme 3a5a4m U3 peajibHON )KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHUSl Ui DPEIICHUs 3aJad U3 JPYrux
MIPEAMETOB.

Pemath mnpocreiiline TeKCTOBbIe 3aJa4d, CPaBHUBATb,
BbIOMPATH CIIOCOOBI PEIICHUS 33/1a4H.

8 kuacc (He menee 102 u)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciao

OcHoBHOE coaep:xaHue

OcHOBHbIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCH

4acoB)
Yucaa u KBanpatHslit KopeHb U3 uncna. Ilonamue ob uppayuonanvrom | @opMyJIMPOBaTh ONpeaeeHNue KBapaTHOTO KOPHS W3 YHCIIa,
BBIYMCJICHHS. yucne. Jlecamuunole npubIUNCEHUS. UPPAYUOHATHBIX YUCE]. apu(pMeTHYEeCKOro KBaJIPaTHOTO KOPHS MPH HEOOXOAMMOCTH C
KBaaparnsbie Heticmeumenvhuie uucna. CpasHernue 0elicmeumenbHsbix Yucesl. | BU3yaibHOU OMOPOH.

KOPHHU

Apudmerndeckuii KBaapaTHBINA KOPEHb.

IIpumeHsITH onepaiyio M3BJIEYEHUS KBAJpPAaTHOTO KOPHS U3
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(15 ) YpaBHeHuE Buja X° = a. YHCIIa, HCMOJb3Ysl TPU HEOOXOAMMOCTH KAJIbKYJISITOP.
CaoiicTBa apuQMeTHIECKUX KBaJPAaTHBIX KOpHEH. | OueHUBAaTh  KBaJpaTHble KOPHH LEIbIMU  YHCIAMH U
[IpeoOpazoBaHre  YHCIOBBIX  BBIPAXKEHHH,  COAEpKAIIUX | AECATUYHBIMU APOOSIMH.
KBaJpaTHBIC KOPHHU. CpaBHUBATL W  YNOPSAOYUBATH  pAIlMOHAIBHBIE U
MPpaLMOHATIbHBIE YKCIIA, 3alIMCAaHHbIE C TIOMOIIBIO KBaJPAaTHBIX
KOpHEH Mpy He0OXOAMMOCTH € HAMpPaBISIOLIEH TOMOIIBIO.
HccnenoBaty ypaBHEHME x2 = a, HAaXOAUTh TOYHBIE U
npuOIKEHHBIE KOpHM pu & > 0.
HccaenoBarh cBOMCTBA KBAaJpaTHBIX KOPHEW, IPOBOAS
YUCJIOBBIE SKCIIEPUMEHTHI C MCIOJIb30BAaHUEM KaJbKYJIATOpPA
(KOMIIBIOTEPA).
[IpumensaiTh cBolicTBA apudMeTHYecKMX KOpHeil s
npeodpa3oBaHNsl BbIPAKEHHIA.
BbinosiHATL mpocreiilmme 1npeo0pa3oBaHUsl  BBIPAXKECHMUI,
co/iepXalluX KBaJpaTHble KOpHU. Bblpakarb mepeMeHHbIE U3
reOMETPUUECKUX M (PU3NYEeCKUX (HOpMyI MPU HEOOXOUMOCTH C
OIOpPOM Ha MPABUJIO.
Bb1uucjaaTs 3HAYEHUS BBIPAKEHUN, COACPKAIIUX KBaJIpaTHBIC
KOPHH, UCTIOJIB3Ysl PU HEOOXOJUMOCTH KaIbKYIATOP.
Hcnonb3oBath B XO0I€ pelIEHUS 3a7ad  dJIEMEHTapHbIe
MIPEACTABJICHHS, CBS3aHHBIE C MPUOMMKEHHBIMUA 3HAYCHUSMU
BEJIMYMH.
3HaKOMUTBCS C UCTOPUEH PA3BUTHUSI MATEMATHKH.
Yucna u Crenens ¢ nensiM nokaszareneMm. CTaHgapTHas 3aluch yucia. | PopMyJupoBaTh onpeaeIeHHe CTENEHH C [IEJIbIM MTOKa3aTeaeM
BbIYHCJICHHS. Pazmepbl 00bEKTOB OKpYIKAIOIIETo Mupa (OT JIEMEHTaPHBIX (mpu He0OXOAMMOCTH IO BU3YaJIbHOM OIOpE).
Crenennb YacTHUIL 10 KOCMUYECKHX 00BEKTOB), JUIMTEIBHOCTH TNpoiieccoB | [IpeacTaBiasiTh 3anuch OOJBIIMX W MAJTBIX YUCEIT B CTAHIAPTHOM
€ HeJIbIM B OKPY’KalOIlleM MHpE. Bujge. CpaBHUBATH 4YWCIa M BEJIMYMHBI, 3alUCaHHbIE C
noKasareJjieM CBOIICTBA CTENEHU C LIEJIBIM TOKA3aTEIIEM. HCIIONIb30BaHUEM crerneHu 10.
(7 9) HUcnoan3oBath 3amMch 4YHCEIl B CTAHAAPTHOM BHAE JIA

BBIPQXXEHHUS Pa3MEepOB OOBEKTOB, NIUTEILHOCTH IMPOIIECCOB B
OKpY’KaroIleM MHUpe.
D®opMyIHPOBATH, 3aANMUCHIBATH B CUMBOJIMYeCKOil (opme u
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WIIJTIOCTPHPOBATL IIPUMEPaAMHU CBOMCTBAa CTEIICHU C O CJIbIM

nokasareneM (Ipd  HEOOXOJMMOCTM C  HCIOJb30BaHUEM
BHU3YyaJbHOU OMOPBHI).
IIpuMensiTh  cBOMiCcTBAa CTemeHW s IpeoOpa3oBaHuUs

BBIpa)KeHI/If/’I, CoACpKaUX CTCICHU C LECJIbIM IIOKa3aTcjieM C
HCIIOJIB30BaHHUEM CHpaBOqHOfI I/IH(l)OpMaLII/II/I. BoInoanaTns
JeHCTBUA C quciaMy, 3allMCAaHHBIMM B CTaHAAPTHOM BHIC
(YMHO)I(GHI/Ie, JCJICHUC, BO3BCACHHUC B CTGHGHB).

Aaredpanuyeckne | KBanpartHeil TpéxwieH. PasnojkeHne kBaapaTHOro TpéxuicHa | Pacmo3naBaTh — KBaApaTHBIM — TpEXUYJIEH,  YCTaHABJIMBATh

BbIPaKeHUsl. Ha MHOXHTEIH. BO3MO>KHOCTH €T0 Pa3JI0KEeHUsI HA MHOYKUTEIH.

KBaaparublii PackinagpiBaTh HA MHOMKHUTEIHM KBaJpaTHBIM TPEXWIEH C

TPEXUIeH HEOTPUIATENIbHBIM JAUCKPUMHHAHTOM MpPH HEOOXOJUMOCTH C

(5 9) OIOPO¥i Ha aJITOPUTM ITPaBHJIA.

Adaredopanyeckue | AnreOpanyeckast ApoOb. JlomycTHMBIE 3HAYCHUS IEPEMEHHBIX, | 3anuchIBaTh anrebpandyeckue BeipakeHus. HaxoauThs 001acTh

BbIPAsKEHUSI. BXOJIAIINX B anredpandeckue BoipakeHuss. OCHOBHOE CBOMCTBO | OTIPEAETIEHUS PallMOHAEHOTO BBIPAKEHUS.

Aaredpandeckasi | anredpaundeckoi qpoou. CokpaieHue apo0ei. BbInoHATL YHCIIOBBIE MOJCTAHOBKA W BBIYMCJAATH 3HAUCHHE

ApoOL Cnoxenue, BBIYMTAHUE, YMHOKEHHE u JieNieHre | IpoOu, B TOM YHUCIIE C TIOMOIIBIO KaIbKYISTOpa.

(154) anreOpanyeckux japoOeii. IlpeoOpazoBanue BbIpakeHUi, | @oOpMyJIMPOBATH OCHOBHOE CBOMCTBO alreOpandecKoi Ipoou u

CoJIeprKalIiX anredpandeckue Apoou. NPUMEHSATH €ro JUJIs MpeoOpa3oBaHust IPoOeii.

BoeinonaTs feiicTBusi ¢ anreOpandecKUMH JpoOsSMHU  TIPH
HEOOXOUMOCTH C HampaBlsAOmEed mnomorniplo. [lpuMeHsaTs
npeoOpa3oBaHus BBIPAKEHUHN NJis1 pelieHus 3aaad. Buipaxarh
nepemMeHnble 13 Gopmyn (PUINIECKUX, TEOMETPUUECKUX,
OTNHUCHIBAIONIUX OBITOBBIC CHUTYyallMM) TPH HEOOXOJIUMOCTH C
HaIIPaBJIAIOLIEH TOMOILBIO.

YpaBHeHust KBanpatHoe ypaBHeHue. Henonnoe kBagpaTHoe ypaBHeHHE. | Pacmo3HaBaTh KBaJpaTHBIC YPaBHEHHS.

U HepaBeHCTBA. ®opmyia KOpHER KBapaTHOTO ypaBHEeHUs. eopema Buema. |3anucbiBaTh (OpMYJYy KOpHEH KBaJpaTHOTO YpaBHEHHUS;

KBanparHbie Peienue ypaBHeHuid, cBOAAIIMXCS K KBapaTHbIM. [IpocTeiiive | pemiaTh KBajgpaTHble YPaBHEHUs] — TIOJHBIE W HEMOJHBIE (C

YPaBHEHUA JPOOHO-palIMOHATILHBIE YPaBHEHUS. MCIIOJIb30BaHUEM CITPABOYHON MH(OpPMAIINN).

(159) Pemienne TekcTOBBIX 3amay ¢ MOMOLIBI  KBaAparHeIX |[IpoBoauTh mpocTeiilivMe  MCCJAEIOBAHUSA  KBaJIpaTHBIX
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YpaBHEHUM.

YpaBHEHUM.

Pemiath ypaBHeHMsl, CBOJSIINECS K KBaJIPAaTHBIM, C TTOMOIIbIO
peoOpa3oBaHUl M 3aMEHOM MIEPEMEHHOM € OMOPOI Ha aNTOPUTM
IpaBuJja.

Ha0uogats ¥ aHAJIM3MPOBATH CBSI3b MEXKIY KOPHSIMHU H
Koa(duLIMeHTaMH KBaJpaTHOTO YPaBHEHHS.

Ipumensamo meopemy Buema ol peuieHus
3a0a4 (¢ ucnonvzosanuem oopasya).

Pemats TekcTOBBIE 3agaum anreOpanyeckuM CIOCOOOM:
MEPEeXO/IUTh OT CJIOBECHOH (HOPMYIHMPOBKM YCIOBHUS 3aJaud K
ayireOpanveckod MOJENU MYTEM COCTaBJICHHS ypaBHEHHS (Ipu
HEOOXOUMOCTH C  HaIpaBJSIONIEd TOMOINIbIO);  pellaTh
COCTaBJIEHHOE YPaBHEHUE; UHTEPIIPETUPOBATH PE3yJIbTaT.
3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHS aIreOpshI.

YpaBHeHus JIuneliHoe ypaBHEHHE C JIBYMs HEpEMEHHBIMH, €ro rpaduk,|Pacno3naBaTh jquHElHbIC yPaBHEHUS C IBYMsI IEPEMEHHBIMH.
U HepaBeHCTBA. IPUMEpHI PEILIEHUs] YPAaBHEHUH B LIEJIBIX YHCIIaX. Crponth rpaduku JHHEHHBIX YpaBHEHHUH, B TOM 4HCIE
Cucrembl Pemenne cucreM ABYyX JUHEHHBIX ypaBHEHUH C JABYMA|HCHOJbL3Ysl HH(poBbie pecypebl (IpU HEOOXOAUMOCTH C
YPaBHEHUi nepeMeHHbIMH. [IpuMepsl pelieHrss CHCTEM HEIMHEHHBIX | OOPON Ha aIrOPUTM YUEOHBIX NEHCTBHMH).
(13 ) YPaBHEHHUH C IBYMS IEPEMEHHBIMH. Paznuuare napasuienbHble M IEpeceKaroluecs NpsMble M0 UX
I'pauueckas  unmepnpemayusi — ypaeHenus ¢ O8YMs|ypaBHEHHSAM.
nepemMenHbIMU U CUCEM YPAGHEHULL C 08Y M NepeMeHHbIMU. Pemars cuctembl JABYX JIMHEHHBIX YpPaBHEHUH C JIByMs
Pemienne TekcTOBBIX 3a7au C MOMOIIBIO CUCTEM YPaBHEHHI. IIEPEMEHHBIMU MTOJCTAHOBKOMN U CIIOKEHHUEM.
Pemiate npocreiimne CUCTEMBI, B KOTOPBIX OJHO U3 YpPaBHEHUN
HE SBIISIETCS JMHEHHBIM IPU HEOOXOIUMOCTH C HalpaBIISIOLIeH
HOMOILBIO.
Ilpueooumsv  zpacpuueckyro  unmepnpemayuro  peuieHus
VPaBHeHUs ¢ 08YMs NePeMEHHbIMU U CUCEM YPAGHEHUI C O8YMS
nepemeHHbIMU.
Pemath TekcToBbIE 321a4U AIT€0OPanIECKUM CIIOCOOOM.
YpaBHeHus YucnoBble HEpaBEHCTBA U UX CBOMCTBA. ®opMyJIMPOBATH CBOIICTBA YHCIOBBIX HEPABEHCTB,

1 HepaBeHCTBA.

HepaseHnctBo ¢ oHOM nepeMeHHON. JIMHEHbIE HEPABEHCTBA C

WJUTFOCTPUPOBATH UX HA KOOPAUHATHOU MPSMOM.
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HepaBencrBa OJIHOU TepeMeHHOM U ux pemieHue. CUCTeMbl JTUHEHHBIX IIpuMeHATH CBOICTBA HEPABEHCTB B XO/I€ PEIICHUS 3a/1a4.
(12 v) HEPABEHCTB C OJJHOM MIEPEMEHHOM U UX PELIEHUE. Pematrs, uHElHBIE HEpPABEHCTBA C OJHOW TIEPEMEHHOM,
N3o0paxenue pemeHus JMHEHHOr0 HEpPaBEHCTBA U UX CUCTEM | M300pakaTh pellICeHUE HEPABEHCTBA HA YMCIOBOU MPSIMOM.
Ha YUCJIOBOM MPSMOM. Pemathb cucTeMbI TUHEHHBIX HEPABEHCTB, H300paXKaTh PEIICHHE

CUCTEMbl HEPABEHCTB Ha YHCIIOBOW MPSIMOM ITPH HEOOXOIUMOCTH
C BU3yaJIbHON OMIOPOMH.

DYyHKIHH. [Tonstue ¢ynkiuu. O61aCTh ONpPENENEHUS U MHOKECTBO Hcnonb3oBarh  QYHKIMOHAIbHYIO  TEPMHHOJIOTHI0 W

OcHoBHbBIE 3HaueHu# GyHknun. CriocoObl 3a1anus QyHKITUH. CUMBOJIHMKY.

MOHATHS I'padux pynkiun. CpoiicTBa QyHKIMH, UX OTOOpakeHHE Ha | BLIMMCJIATH 3HAYeHHs1 QYHKIUH, 3aaHHBIX (opMyinamu (TIpu

(54) rpaduke. HEOOXOJMMOCTH HCIIOJIb30BAaTh KaJIbKYISITOP); COCTABJISATH
Ta0TUIbI 3HAYeHHIT () YHKITUH.
CTpouTh 10 TOYKaM rpadpuku ¢yHKIHA.
OnuceiBaTh cBOiicTBa (YHKIIMU HA OCHOBE €€ rpaduyuecKkoro
NpeJICTaBiICHUsT MpH  HEOOXOOUMOCTH C  HapaBIsAIOIIeH
MTOMOIIBIO.
Hcnonb3oBarh  QYHKIMOHAIBHYIO  TEPMUHOJIOTHI0O U
CHMBOJIMKY.
HccaenoBarh npumepbl TpadUKOB, OTpaKAIOMUX peaTbHbIE
npoueccbl U sBieHus. IIpUBOAUTH NPHUMeEPBI MPOLECCOB U
SIBJICHUH C 3aJJaHHBIMH CBOMCTBaMH.
Hcnonb3oBaTh KOMNBIOTEPHbIE POTPAMMBI ISl TOCTPOCHUS
rpadukoB QyHKINN U U3yYEHUSI X CBOHCTB

DOYyHKIUH. Yrenne wu moctpoeHue rpapukoB ¢yHkuui. Ilpumeps! | Haxoaurs ¢ momMolbio rpaguka GyHKIMKA 3HAYCHUE OTHOU U3

Yucnosble rpadukoB QpyHKUINN, OTpasKaOLIUX PeAIbHbIE POLIECCHI. paccMaTpUBaeMBbIX BEIMUYUH 10 3HAYEHUIO APYTOM.

pynkuuu @yHKIMH, ONUCHIBAIOLIME  MPSAMYIO u oOpatHyto | B HeclIOXHBIX ciydasx BbIpa:kaTh GopMyJioii 3aBHCUMOCTH

(9 v) MPOMOPLUUOHANIbHBIE 3aBUCUMOCTH, UX rpa@uku. ['unepbona. |Mexqy BEIMUNHAMMU.

I'paduk pysKIEM Yy = X°.
dyrxmn Y = X2,y = X3,y = \/x, Y =k epapuueckoe

X
peuierue YypasHeHuti U CUCeM YPaeHeHUII.

OnuceiBaTh XapakTep W3MEHEHMS OJHOU
3aBUCUMOCTH OT U3MEHEHUS IPYyrou

Pacno3naBatrs Buapl u3ydaeMbelx QyHkuui. Iloka3biBaTh
CXeMATHYEeCKH IIOJIOKEHHE Ha KOOPJAMHATHOM IUIOCKOCTH

rpadukoB (yHKIUH BUga: y = NG y = X3,

BCJIMYHUHBI B
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y=Vxy =k

Hcnonb3oBars GQyHKIHOHANBHO-TPadUYECKHE
NpeACTABJIEHUS 1)1l PEIICHUS U UCCIICIOBAHUS YPABHEHUH U
CHUCTEM YpaBHEHUM.

IIpumeHsTH U(PPOBBIE PecypPChbl sl MOCTPOCHUS TPadhUKOB
GyHKIHA.

IToBTOpEHHE
H 00001IeHUe
(6 4)

HOBTOpeHI/IC OCHOBHBIX MOHSITHM M METOIOB KYypCOB 7 u8

KJIaccoB, 0000IIeHEe 3HAHUH.

I[IpumeHsITH €HOCOOBI  CpPaBHEHUS 4YHCEN, BBIYUCICHUH,
peoOpa3oBaHU BBIPAKESHUM, PEIICHUS] YPABHEHHIA.
OcyumecTBaASTh CAMOKOHTPOJIb BBINOJHAEMbIX JEUCTBUM U
CaMOIIPOBEPKY pe3ysbTaTa BBIYMCICHUHN, MpPeoOpa3oBaHUM,
MOCTPOCHUH.

Pemiate, 3agaum M3 peajbHON  KM3HM, TPHUMEHSATH
MaTeMaTHUYeCKUe 3HAHUS J[UIA pelIeHHus 3adad U3 JAPYrux
MIPEAMETOB.

PemaTh TeKcTOBBIE 321a4H, CPABHUBATH, BHIOMPATH CIIOCOOBI
peIIeHus 3aa4H.

9 kmacc (He menee 102 u)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOe cofepsKaHue

OcHoOBHBIE BU/IbI 1eITEJIbHOCTH 00y4YAKIIHUXCS

4acoB)
Yucaa u PannonaneHble uucna, uppayuonanvHvle uucia, KoHeuuvie u|Pa3BMBaTh mNpeacTaBIEHHsl O YHCIaX: OT MHOXECTBa
BbIYHUCJICHHS. beckoneuHvle oecamuyHule opobu. MHnooicecmso | HATYpalbHBIX YHCET 10 MHOXKECTBA JIEHCTBUTENbHBIX YHCET.
JleficTBUTEeIbHBIE | OelicmeumenvHblX — yucen,  Oelicmeumenvhvie yucia Kak|O3HAKOMHUTBCS c BO3MOYXHOCTBIO MIPEJICTaBICHUS
yHciaa beckoneuHvle Oecamuynvle Opobu. BzaumHo 00HO3HAUHOe JNEHCTBUTENLHOTO YHCIa KaK OSCKOHEUHOW JECATUYHON JIpoOH,
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(9 9) coomeemcmaue MexHcoy MHONCECMEOM OeUCMBUMENbHBIX Yucel | IPUMEHATh JICCSITUYHbIC TPUOIMKCHUS pPAlMOHAJBHBIX |
U MHOIHCECMBOM MOYEK KOOPOUHAMHOU NPAMOI. UPPALMOHATILHBIX YHCEN.
Cpasnenue  OeticmeumenvHulX — uucen, — apugmemuyeckue | 3anucvléams, cpasnHueampy u ynopaoouueamao
oelicmeusl ¢ 0eucmeumenbHbIMu YUCIamu. OelicmsumenvHbie YUCa.
[TpubinxEHHOE 3HaUEHUE BETMYMHBI, TOYHOCTb IPUOIMDKEHUS. | BLINOJIHATB, couyeTas YCTHbIE M IHUCHbMECHHBIC TPHUEMBI,
Oxpyrnenne wuucen. Ilpukuaka © OIEHKAa pPeE3yJabTaToB|apudMeTnyecKkHe IeHCTBHA C pPANUOHAIBHBIMH YHCIAMU;
BBIYHCIICHUM. HAXOAHMTh 3HAYCHMUS CTENEHEH C LENbIMU II0Ka3aTeIsIMH U
KOpHEH; BBIYMCIATH 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.
IMosyunTs mnpeacraBjieHHe O 3HAYUMOCTU JIEHCTBUTEJIBHBIX
qucesl B IPAKTUYECKOM JIeATEIbHOCTH YEI0BEKa.
AHaJIM3MPOBATh W JeJaTh BBIBOABI (IIOCIE COBMECTHOIO
aHaJM3a) O TOYHOCTU NPHUOIMKEHUs JEHCTBUTEIBHOIO 4YHCIIA
IIPY PELICHUN 3aay.
OxkpyriasiTh JEMCTBUTEIbHBIE YMCIIA, BBINOJIHATH NPUKHAKY
pe3yspTaTa  BBIYMCIEHUH, OLEHKY 3HA4Y€HUH  YUCIIOBBIX
BBIPKEHUM.
3HAKOMUTHCA C UICTOPUEN PAa3BUTHS MAaTEeMAaTHKH.
YpaBHeHus JluneitHoe ypaBHeHue. Pelienue ypaBHeHHM, CBOASIINXCS K OcBauBaTh, 3aNOMHMHATHL W NPHMEHATH Trpaduyeckue
1 HepaBeHCTBA. JIMHEWHBIM. MeTOAbl IIPU PELICHUH ypaBHEHUMH, HEPABEHCTB U HUX CUCTEM
YpaBHeHnus KBanpatHoe ypaBHenue. Pemienue ypaBHEHUH, cBOASIIMXCS |(MIpU HEOOXOJUMOCTH C ONOpPOM Ha aJIroOpuT™M y4eOHBIX
¢ OHOH K KBaJpaTHbIM. bUKBapaTHbBIE YpaBHEHUS. JecTBUit).
nepeMeHHOM Ilpumepvr  pewenusi  ypagnenuii mpemveu u uyemeépmou | Pacno3HaBaTh 1ienble U JPOOHBIE ypaBHEHUS.
(14 g) cmenenell pasnodceHuem Ha MHOICUMENU. Pemiate JiMHeliHbIe W KBAa/JpaTHbIe YPABHEHUsI, YPaBHECHMUS,
Pemenne qpoOHO-paliliOHANBHBIX YPaBHEHUH. CBOJSIIMECS K HHUM, TMpocTelne ApoOHO-palMOHATIBLHBIC
Penenne TekCTOBBIX 3a1a4 aNreOpanvyeckuM METOIOM. YPaBHEHHSI.
IIpennaraTs BO3MOXKHBIE CIIOCOOBI PEIICHUs TEKCTOBBIX 3ajad,
o0cy:kI1aTb HMX M PpelaTb TEKCTOBbIE 3aJaud pa3HBIMU
croco0amH.
3HAKOMMTBCS ¢ HCTOPHEH PA3BUTHS MATEMATHKU
YpaBHeHus JIuHeliHOe ypaBHEHUE C JBYMs IIEPEMEHHBIMU U €ro rpaduk. | OcBamBaTh U NPUMEHSITh IPUEMBI PEIIICHUST CUCTEMBI JBYX

1 HepaBeHCTBA.

CucreMa IByX TMHEWHBIX YPAaBHEHUN C IBYMsI IEPEMEHHBIMU U

JIMHEUHBIX YPaBHEHUH C ABYMs IIEPEMEHHBIMU U CUCTEMBI ABYX
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CucreMbl

eé pemieHue. Pemenue cucrteM IByX ypaBHEHMi, OJHO U3

YpPaBHEHUH, B KOTOPBIX OJIHO YPABHEHUE HE SIBJSCTCS JIMHEHHBIM

YPaBHEeHU KOTOPBIX JINHEMHOE, a IPyro€ — BTOPOU CTEIECHH. (o BU3yaJIbHOM omope).
(14 v) ['padmyeckas HHTEpIpETALIUS CUCTEMBl YPABHEHUH C IBYMS Hcnonb3oBath (QyHKIMOHAIBHO-TpadUUYECKUE MpEACTaBICHUS
IIEPEMEHHBIMU. JUISL pellieHUs] U MCCJIeIOBAHUS YPABHEHUIN U CUCTEM.
Pemennie TeKCTOBBIX 3a7a4 aJlreOpandeckKiuM CIIOCOOOM. AHaJIM3MPOBATh TEKCTHI 33124, pelIaTh UX alreOpandyeckum
CHOCOOOM: MePeX0uTh OT CIOBECHOH (HOPMYITUPOBKU YCIIOBHS
3aJjauM K aredpandeckoi Mojeau MyTEM COCTABICHUS CUCTEMbI
YPAaBHEHUN; pelaTh COCTABICHHYIO CHCTEMY YpPaBHEHWIA,
HHTEPIPETHPOBATH PE3YJIbTAT.
3HAKOMHTBCS ¢ UCTOPHUEH Pa3BUTUS MATEMATHKHU
YpaBHeHus YucnoBble HEPAaBEHCTBA U UX CBOMCTBA. Yurarp, 3anuchbiBaTb, I[OHUMATb, HWHTEPNPETUPOBATH
U HepaBeHCTBA. JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX PEIICHHUE. |HEPaBEHCTBA; UCIIOIb30BaTh CUMBOIIMKY U TEPMUHOJIOTHIO.
HepaBencrBa Cucrembl JTMHEHHBIX HEPABEHCTB C OJIHOM NEPEMEHHON U UX | BBIMOJIHATH 1npeoOpa3oBaHusl HEPABEHCTB, UCMOJbB30BATh I
(16 v) pelenue. peoOpa3oBaHus CBOWCTBA UNCIOBBIX HEPABEHCTB.
KBaapaTHble HEPaBEHCTBA U UX PEIICHUE. Pacno3HaBath JIMHEHbBIE U KBAJIpaTHbIE HEPABEHCTBA.
I'paduyeckas  uHTEprpeTanyss HEpPaBEHCTB U cucreM |Pemiath  nuHElHBIE HEpPaBEHCTBA, CHCTEMBI  JIHHEHHBIX
HEPABEHCTB C JIByMs IIEPEMEHHBIMU. HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOUAIOIIMUX KBAJIpaTHOE
HEPABEHCTBO, U PEIIATh UX; 00CYKAATH IMOJYUCHHBIE PEIICHUS.
HN300paxkaTh penieHue HEPABEHCTBA U CUCTEMBI HEPABEHCTB HA
YUCJIOBOM TPSMOW, 3almMCbIBATH PEIICHUE C IMOMOUIBIO
CHMBOJIOB.
Pemath KkBajpaTHbIC HEPABEHCTBA, HCIONB3Ys TpadudecKkue
MPECTaBICHUS.
OcBauBaTh M TNPUMEHSTh HEPABEHCTBA MPH PEIICHUH
Pa3JIMYHBIX 3a7a4, B TOM YHCIIE TPAKTUKO-OPUEHTUPOBAHHBIX.
DyHKIUN KBangpatnunas ¢ynkuus, e€ rpadgux u cpoiictBa. [lapabona, | Pacmo3HaBaTh BUIBI M3y4aeMbIX (YHKINH; HILTIOCTPHPOBATH
(16 v) KOOP/IMHATHI BEPIIMHBI IapadoIIbl, 0Cb CHMMETPHH 1apadoibl. |CXeMaTHYeCKH, OOBSICHATh PACIOJIOXKCHUE HAa KOOPIUHATHOM

CreneHHble QYHKIIMU C HATYPAJIbHBIMH MIOKA3aTesIMU 2 U 3, UX
rpaduku 1 CBOMCTBA.
I'paduku pynxumit: y =kx,y = kx + b,,y = ax?,y = ax®y

=Vxy =k

wIockocTu rpadukoB GpyHkiwii Buna:y = kx,y = kx + b,,y =

ax?, y = ax,

Y = VX, Y = — B 3aBHCHMOCTH OT 3Ha4€HUH KOOI(PDHUIMEHTOB;
X

OIHUCHIBATL UX CBOMCTBA.
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Pacno3naBaTh KBagpaTHUHYIO (QYHKIHIO 110 hopmyIIe.
IIpuBoanTs, mNpHMepbl KBAaJPAaTHYHBIX 3aBUCUMOCTEH U3
peanbHOM KU3HHU, (PU3UKH, TEOMETPHH.

BoissBAATH U 0000maTh 0COOEHHOCTH TpaduKa KBaJAPaTUIHON
Gynkmun y = ax? + bx + C (upu HeOOXOAUMOCTH C
HaMpaBJISIOLIEH TOMOUIBIO).

CTpouts M H300paxkaTh cXeMaTHYeCKH rpaHKH KBaAPATUIHBIX
dynKImii, 3anaHEBIX popMynamMu BHaay = ax’,y = ax? + q, Y
= ax + p)b, y = ax® + bx + ¢ (mpu HEOOXOAUMOCTH C
BU3YaJIbHOU OIOPOiA).

AHAJTU3MPOBATH M NPUMEHSATH CBOHCTBA N3YUYECHHBIX (QYHKIIMNA
JUIA WX TOCTPOEHUS, B TOM YHCIE C IMOMOIIBIO HHU(POBBIX

pPeCypCOB.

YuciaoBble
MOCJIE0BATEIBHOC
TH

(15 9)

[ToHsiTHE UM CIIOBOM NOCIIEOBATEIBHOCTH.

3amaHue MOCIeq0BATeIbHOCTH PEKYPPEHTHOU (opMyloil u
dbopmyI0ii N-TO YIIeHa.

Apudmernueckas u reoMmeTpudeckas nporpeccun. Popmyisl N-
ro wieHa apu(pMeTHYecKol M TeOMETPUYECKOW MpOrpeccui,
CYMMBI IIEPBBIX N YJIECHOB.

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

Crnoorcuvie npoyenmui.

OcBanBaTh U NPUMEHATH WHJCKCHbIE 0003HAYCHHS, CTPOUTH
peyeBble BbICKA3bIBAHUA C HCIOJb30BaHUEM TEPMHUHOJIOTHUH,
CBSI3aHHOM C MOHSTHEM MOCIEA0BATEIbHOCTH.

AHaaM3upoBaTh GpopMyITy N-ro ujeHa nocaea0BaTeIbHOCTH U

PEKYPPEHTHYIO bopmyny " BBIYHCJIATH YJIEHBI
MOCNEA0BATENbHOCTEN,  3aJaHHBIX  ATUMH  (hopMyramH.
YcranaBiauBatb 3aKOHOMEPHOCTh B IIOCTPOECHUHU

IIOCJIEIOBATEIIbHOCTH, €CJIM BBIIMCAHbl MEPBBIE HECKOJIBKO €€
YJICHOB.

Pacno3snaBath  apupMETHUYECKYl0 M = T€OMETPHUYECKYIO
IIPOTPECCUU NPH pa3HBIX crloco0ax 3a/laHusl.

Pemars 3amaun ¢ wucnoiab3oBaHueM (opMyn N-ro wieHa
apudmeTnyeckoil M TEOMETPUYECKON Mporpeccuii, CyMMBbI
MEPBBIX N YJIEHOB C ONOPON HA CIIPABOYHYIO HH(OPMAIIHIO.
H3o00pasicams  unenvl nocie008amenbHOCMU  MOYKAMU — HA
KOOPOUHAMHOUL NJIOCKOCTU.

PaccmaTpuBarh npuMepsbl NPOLECCOB U SIBJICHUH U3 pEeaTbHOU
KU3HU, WUIIOCTPUPYIOLIME H3MEHEHHEe B apupMeTHUYeCcKon
IPOrPeccuu, B FreOMETPUUIECKON IPOTrPECCUN; U300paicams
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coomeemcmayouue 3a8UCUMOCU 2pAPuyecKu.

Pemiate mpocreiilnme 3aaayM, CBS3aHHBIE C YHUCIOBBIMHU
MOCJIEIOBATEIBHOCTAMH, B TOM YHCIIE 33/a4d M3 peabHOMI
KH3HH  C  HUCHOJB30BaHWEM  LUQPOBBIX  TEXHOJIOTUH
(37IEKTPOHHBIX TA0IHII, TPAPUIECKOTO KAIBKYIATOPA U T.I1.).
Pewamp 3a0auu Ha crodxchvie NPOYeHmyl, 8 MOM HUCILe 3a0ayu
U3 peanbHoU NPAKMUKU (C UCNONb308AHUEM KATLKYIAMOPA).
3HAKOMHTHCS ¢ HCTOPHUE Pa3BUTHS MATCMATHKH.

IToBTOpEHUE,
00001IEHME,

CucTeMaTu3anusa

3Hann1711

(18 u)

Yucaa u BbIYHCIeHHs (3aIHCh, CPaBHEHHE, NCHCTBHS C
JCWCTBUTEIIHBIMI YHCIaMH, YHCIIOBas MpsMas; IMPOLCHTHI,
OTHOUICHUSI, IPONIOPLUH; OKPYIIICHNE, TPUOIIIKEHUE, OLICHKA;
pelIeHne TeKCTOBBIX 3a7a4 apu(METHIECKUM CIIOCOOOM).

AJiredpanyeckue BbIpaKeHHsI (mpeoOpaszoBaHme
anreOpanvdecKuX BBIPAKEHUH, TOTTYCTUMBIC 3HAYCHHUS).
@®ynkuuu (IMOCTPOCHHE, CBOWCTBA M3YyUEHHBIX (PYHKIIHIA,
rpaguyecKoe penieHne ypaBHEHUH U UX CUCTEM).

OnepupoBarb NOHATHAMM. MHOXECTBO, IIOJAMHOXKECTBO,
orepanuy HaJl MHOXXECTBAMH; MCIOJIB30BaTh rpaduyeckoe
IIPEJICTaBICHUE MHOXKECTB JJIs1 OIIMCaHMS PEATIbHBIX IIPOLIECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 APYTUX Y4eOHBIX IPEIMETOB.
AKTyaJIN3MpOBaTh TEPMHHOJIOTHIO M OCHOBHBIE /I CTBHS,
CBSI3aHHbIE C YUCJIAMM. HATYPAIBHOE YUCIIO, IPOCTOE U
COCTAaBHOE YHCJIA, JEIMMOCTb HAaTypaJIbHbBIX UUCEIl, MPU3HAKU
JEIUMOCTH, 1IeJI0€ YUCIIO0, MOJYJIb YUCIa, OOBIKHOBEHHAs U
JecATUYHas ApoOH, CTAaHJAPTHBINA BUJ YMCIa, apuPpMETHIECKUN
KBaJPaTHBI KOPEHBb.
BeInoHATS JeiicTBUS, CPABHUBATHL U YIIOPSAA0YUBATH YHCIIA,
MPEACTABJIATh YUCIA HA KOOPAWMHATHOW IPSMOM, OKpPYIVIATH
YHUCJIa; BBIMOJHATL NPHUKHAKY M OLEHKY pe3yibrara
BBIYMCIICHUM.
PemaTth TexkcToBbIe 3a1a4u apU(PMETHUECKUM CIIOCOOOM.
PemiaTs npakTuyeckue 3aa4u, CoAepKaline NPOLUEHTHI, JOJIU,
YacTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh — BpeMS —
paccrosiHue, I1leHa — KOJUYECTBO — CTOMMOCTh, OOBEM
paboTbl — BpemMsi — MPOU3BOJUTEIBHOCTH TPYAA.
Pa30ouparthb peanbHble )KU3HEHHBIE CUTYyallud, (PDOPMYTHPOBATH
UX Ha S3bIKE MATEMATHKH, HAXOAMThb pEIICHHE, INPUMEHS
MaTeMaTU4YeCKU anmnapar, HHTepPIpeTupoBaTh Pe3yJbTaT
OnepupoBarh NOHATHSIMH. CTENEHb C LEJIBIM IIOKA3aTeNIEM,
apu(METHYECKII KBaJpaTHBI KOpEHb, MHOTOUIEH,
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anredpandeckas ApoOb, TOXKIECTBO.

BbINOHATL OCHOBHBIC [JCHCTBHUSA. BBIIOJIHATH PAcdEThl 110
dopmynaM, npeoOpa3oBbIBaTh LENble, JPOOHO-pallMOHAIbHBIE
BBIDQXCHUSI U  BBIPAKEHUS C KOPHSIMH, pEajlu30BbIBATH
pas3ioKeHUEe MHOIOYJICHa Ha MHOXHUTEIH, B TOM YHCIE C
UCTOJIb30BaHUEM (OpPMYNT pPAa3HOCTH KBAJIpaToOB M KBajpara
CYMMBI U pa3HOCTHU (C ONOPOH Ha CIPABOYHYIO MH(POPMALHUIO);
HaXOJUTh JIOMYCTUMbIE 3HAUEHUS IEPEMEHHBIX Ji1 JPOOHO-
palMOHATILHBIX BBIPAXKEHUH, KOPHEH.

MoaeaupoBaTh ¢ NOMOILBIO (OPMYN pealbHble MPOLECCH U
SIBJICHUS.

OnepupoBaTh NOHATHAMHU: QYHKIHS, TpaPuK QYHKINH, HYIHA
(GyHKIMM, TPOMEXKYTKHM 3HAKOIOCTOSHCTBA, IPOMEXKYTKHU
BO3pacTaHus, YObIBaHHS, HANOOJIbIIEe U HAMMEHBIIIEE 3HAUCHHS
GbyHKIIH.

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

OnepupoBarb NOHATHSIMH. INpPsSMas IPONOPLUOHAIBHOCTB,
oOpaTHass  NPONOPLUUOHAIBHOCTb,  JIMHEHHas  (QyHKUHA,
KBasipaTHuHas QyHKIus, mapadonia, runepooa.

Hcnoab3oBarh rpaguKH U1 ONIPEAEICHUS CBOMCTB, IIPOLIECCOB
U 3aBUCUMOCTEH, Ui peleHusl 3ajad M3 JAPYruX Yy4eOHbIX
IIPEIMETOB M PEaIbHON JKU3HU; MOAEJMPOBATH C IOMOIIBIO
rpauKoOB pealibHbIE MPOLIECCH] U SBICHUS.

Boipaxath ¢opMy1aMH 3aBUCUMOCTH MEX]Ty BETUYUHAMHU.

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

7 kaacc (He MeHee 68 u)

Ha3zBpanue
pasnesia (TeMbl)

OcHoBHOe cofepKaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00Y4YAKIIHUXCS
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Kypca (4ucjio

4ac0B)
IIpocTeiimme [Ipocreiimume reoMeTpUIeCKre 0OBEKTHI: TOUKH, MPSAMbIC, JIy4d | DOpMYJIHPOBATH OCHOBHBIC ITOHSATHS U OTIPEICICHUSI.
reoMeTpuyYecKne |¥ YIibl, MHOTOYTOJIBHUK, JIOMAHAS. Pacno3dHaBaTh  HM3y4YeHHBIE  TE€OMETpUYECKUE  (QUTYpHI,
durypsi CMEXHBIC U BEPTUKAILHBIC YTJIbL. onmpeneNATh WX B3aUMHOE PACIOJOKEHUE, BBIMOJIHITH
H UX CBOMCTBA. PaboTa c mpocTelmmmMu 4epTexamu. YepTEXK 1O YCIOBHIO 3aJlayd (C MCIOJIb30BAHUEM CMBICIOBOM
HN3mepenue W3mepeHne JIMHEWHBIX W YIJIOBBIX BEIWYHMH, BBIYHCICHHE |OMOPHI: HABOJSIIME BOIMPOCH W/WIM aTOPUTMA Y4EOHBIX
reOMeTPHYECKHX | OTPE3KOB U YIJIOB. JeNCTBUN).
BeJIHMYNH [lepumerp wu  miowaab  ¢uryp, cocraBieHHbIX  u3|IIpoBoaMTH MpocTeiiiiye NOCTPOSHUS ¢ TOMOIIBIO ITUPKYIIS U
(14 4) IIPSAIMOYTOJIBHUKOB. JIMHEHKH.
N3MepsATH IMHEHHBIC U YTJIOBBIC BETMUYNHBI TCOMETPUUYSCKUX U
MPaKTUYECKUX OOBEKTOB.
OnpenenssiTb «Ha TIa3» pa3Mepbl PEATbHBIX OOBCKTOB,
MPOBOUTH TPYOYIO OIICHKY UX Pa3MEPOB.
Pemiath 3a1aun Ha BBIYMCIICHHUE JUTHH OTPE3KOB W BEIUYHH
YTJIOB.
Pemathb 3a1aun Ha B3aMMHOE PACIIONIOKEHUE T€OMETPUUECKUX
¢uryp.
IIpoBoauTh KIacCUPUKALUIO YTTIOB, BBIYMCAATH JTUHEHHBIC U
VIJIOBBIC BEIUYHMHBI, MPOBOJAUTH HECJI0KHbIE HEOOXOIUMBIC
JTIOKA3aTeIbHBIC PACCYKICHHS.
3HAKOMUTBHCS C UICTOPHUEH pa3BUTHA reOMeTPHUH.
TpeyronbHuku [TonsiTve O  paBHBIX TPEYrOJbHHKAaX ¥  NepBUYHBIC | Pacmo3HaBaTh maphl paBHBIX TPEYrOJBHUKOB HAa TOTOBBIX
(22 9) MPEJICTAaBICHUS] O PaBHBIX (KOHTPYIHTHBIX) (urypax. Tpu |depTexkax (c ykazaHHUEM MPHU3HAKOB) MPH HEOOXOIUMOCTU C

IIPU3HAKa PaBEHCTBA TPEYTOJILHUKOB.
[Ipu3Haku paBeHCTBA  NPSIMOYTOJbHBIX  TPEYTrOJIbHUKOB.
CBolicTBO MeIMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOEpEeHHBIE U pABHOCTOPOHHME TPEYroJdbHUKU. [Ipr3Haku
U CBOICTBA paBHOOEAPEHHOIO TPEYTrOJIbHUKA.

[TpoTuB GONbBIIEH CTOPOHBI TPEYroJbHHUKA JIEKHUT OOJBIINI

YT OJL

BU3YyaJIbHOU OIIOPOH.

BbiBoauTh  cneactBus  (PaBEHCTB  COOTBETCTBYIOLIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB.

®opMyIMpOBATH oTpeeNeHus: OCTPOYTOJIBHOTO,
TYNOYTOJILHOTO, MIPSIMOYTOJILHOT O, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OMCCEKTPHUCHI, BBICOTHI,
MEIMAaHbl TPEYrOJIbHUKA; CEPEAMHHOIO IEPHEHAMKYIIpa
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[Ipocreiiline HepaBeHCTBa B TeoMeTpuu. Hepasencmeo
mpeyeonvhuka. Hepasencmeo nomanotl.
[TpssMOYTOJIBHBIH TPEYTrOJBHHUK C yriioM B 30°.

HepBBIG IMOHATHA O JOKA3aTCIILCTBAX B TCOMCTPHUH.

OTpe3Ka; TepUMeTpa TPEYrolibHUKA TPU HEOOXOIUMOCTH C
OIIOPOI HA AIITOPUTM ITPABHIIA.

@opMyJIMPOBATh CBOWCTBA M TPU3HAKU PABHOOEAPEHHOTO
TPEYrOJIbHUKA.

CTpouTh 4epTeKH, pemaTh 3a1a4M C TOMOIIbIO HAXOXKACHUS
PaBHBIX TPEYTOJILHUKOB.

IIpumeHsaTH MIPU3HAKU paBeHCTBa IPSIMOYTOJIBHBIX
TPEYroJbHUKOB B 3ajadyax (C HCIOIb30BAaHHUEM CMBICIOBOM
OTIOPBI: HABOJAIINE BOMPOCHl W/WIIM alTOPUTMA Yy4EOHBIX
JIEHCTBHI).

Hcnonb3oBath 1HUQPOBBIE pECypchl I HMCCIeI0BAHUS
CBOICTB U3y4aeMbIX QUTYP.

3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTHSA TEOMETPUH.

IMapanieabHbIe
npsimMble, CcyMMa
yIJIOB

[TapamiensHbple mpsMble, ux cBoWcTBa. Hakpecr nexamue,
COOTBETCTBEHHBIE M OJJHOCTOPOHHME YIJIbl (0Opa30BaHHBIE IPU
NepeceYeHNH MapalIesIbHbIX MPSIMBIX CEKYIIEH).

@opmyaupoBaTh MOHATHE  IapaJJICNIbHBIX
HAXOAUTh [IPAKTUYECKHUE IPUMEPBHI.
N3yuarb cBoiicTBa yrioB, 0Opa3oBaHHBIX IpPHU NEPECEUEHUU

IIPsAMBIX,

TPEyroJbHHKA IIpu3Hak  mapaJIeIbHOCTH  NPAMBIX  YE€PE3  PAaBEHCTBO |[TapaJUICIBHBIX MIPSAMBIX CEKYIIEH
(14 v) pacCTOSTHUI OT TOYEK OJHOM IIPSAMOM 10 BTOPOM IPSIMOM. IIpoBoauTe pokazarenbcrBa. PoOpmyaMpoOBaTh TeopemMy
CymMmMa yriIoB TpeyroJlbHHUKa U MHOTOYTOJIbHUKA. MMapaJUICIBHOCTH  JABYX IPSAMBIX C  IIOMOINBIO  YIJIOB,
Bremnue yrisl TpeyrojibHHUKa 00pa30BaHHBIX MpPH TEPECEYEHUU OTHX NPSAMBIX TpeTben
IPSAMOM.
BoryuciasaTs cyMMy YIJIOB TPEYTrOJIbHUKA U MHOTOYTOJIbHUKA.
Haxonuth uyucinoBble W OyKBEHHbIE 3HA4YEHHS YIJIOB B
TE€OMETPUYECKUX 3a/1a4aX C UCIIOJIIB30BAHUEM TEOPEM O CyMMeE
YTJIOB TPEYTOJbHUKA U MHOTOYTOJIbHUKA.
3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTHS TEOMETPUH.
OxkpyxHOCTH OKpy>KHOCTb, XOpZBI U TUAaMETPBI, UX cBoKcTBA. KacaTenpHas k| @opMyJIMpPOBaTh — ONpeAeseHusl:  OKPYXHOCTH,  XOpJBI,
U KpYT. OKpYKHOCTH. OKpY>XHOCTb, BIIMCaHHas B yroi. [lomamue o|nuaMeTrpa W KacaTelbHOM K OKpyxHOocTH. M3yuaTrh wux
I'eomerpuueckue |I'MT, npumenenue 6 3aoauax. buccekmpuca u cepeOunHbili|CBOWCTBA, NPU3HAKH, CTPOUTDH YESPTEKH.
MOCTPOCHUS NEePReHOUKYIAP KaK 2e0MempuiecKue mecma mouex. HccaenoBarb, B TOM 4KCIIE HCIOJIB3YS HU(POBbIE PECYPChI:
(14 v) OKpy’KHOCTb, OIIMCAHHAs OKOJIO TPEYTroJIbHMKA. BIincaHHas B |OKpY)KHOCTb, BIIMCAaHHYIO B YIOJ; LIEHTP OKpPY>KHOCTH,
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TPEYTrOJIbHUK OKPY>KHOCTb.
Ilpocmetiwue 3a0auu na nocmpoerue.

BIIMCAHHOM B YTOJI; PABEHCTBO OTPE3KOB KaCaTEIbHBIX
Hcnonvzoeamv memoo ['MT onn doxazamenvcmea meopem o
nepeceuenuy OUCCEKMPUC Yello8 MPeY2ONbHUKA U CepeOUHHbIX
NEepneHOUKyIApo8 K CMOPOHAM MPEY2ONbHUKA C HOMOUBIO
I'MT.

OBiageBartb NOHATHSIMH  BIMCAHHOM M ONMCAHHOM
OKPY>KHOCTEH  TpEyrojbHUKAa, HaXOAMTh IEHTPbl 3THUX
OKPY’KHOCTEH C OIIOPOX HA aJITOPUTM IPABUIIA.

Pemiate OCHOBHBIE 3aJa4M HA IMOCTPOEHME: yIja, PaBHOIO
JTAHHOMY; CEpEAMHHOI0 MEpPHEHAMKYISpa AAaHHOIO OTpPE3Ka;
IpsAMOM,  NPOXOIAIIEH  4epe3  JAaHHYI  TOYKY U
MEPIEeHIUKYIAPHON TaHHOW MPsIMON; OMCCEKTPUCHI JAHHOTO
yrjia; TPEYrojbHUKOB [0 pA3JIUYHBIM 3JEMEHTaM IpU
HEO0OXOMMOCTH C HAIIPABJIAIOIIEH TOMOIIIBIO.

3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTHSA TEOMETPUH.

IHoBTOpEHME,
00o0meHnne
3HAHUHA

(4 9)

[ToBTOpeHne u 000011I€HNE OCHOBHBIX MOHSATUH W METO/OB
Kypca 7 Kiacca.

Pemartp 3agaun Ha MOBTOPCHHUEC, HIIIFOCTPHUPYIOMIUC CBIA3U
MCKAY pa3JIMYHBIMHA YaCTsAMHA KypcCa.

8 kiacc (He meHee 68 4)

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

OcHoBHOe coepxkaHue

OcHoOBHBIE BU/IbI 1eITEJIbHOCTH 00Y4YAKIIHUXCS

YeTpIpEXyroJibHUK
U

Hapannenor paMM, €TO0 INPU3HAKU U cBoiicTBa. YacTHbIE crydan
ux

napajuieorpaMmMoB  (MIPSIMOYTOJIBHUK, POMO, KBajapar),

MN300paxkaTh 1 HAXOAUTH HA YEPTEXKAX YETHIPEXYTOIbHUKH
Pa3HBIX BUJOB U UX JJIEMEHTBI.
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(12 9)

npu3HaKku U cBoiictBa. Tpanenus. PaBHOOOKast U IpsIMOYTOJIbHAS
TpaneLuu.
Yoeoenue meouanwi. Llenmpanvnas cummempust

®opmyIMpOBATH onpeaeJieHus: napajuiesorpamma,
NpsIMOYTOJIbHMKA, poM0a, KBajapaTa, Tpaleluuu, paBHOOOKOMH
Tpaneuuu, NpsMOYyroJbHOU TPpaNeLnH.

Hcnonb3oBaTh NpM  pelieHUH MNPoCTeHmmMX  3aaav
MIPU3HAKU U CBOWCTBA: Mapajuienorpamma, npsMoyrojibHUKa,
pomOa, KBagpara, Tpameuud, paBHOOOKOW Tpamenuw,
IIPSIMOYTOJIBHOW TpaleLuu.

IIpumeHsiTe MeTOA yIBOEHUS MeEIUaHbl TPEYroJbHUKA C
OIOpOH Ha AJITOPUTM ITpaBUJIA.

Hcnonb3oBath 1udpoBbie pecypchl sl HCCIEIOBaHUS
CBOICTB M3y4aeMbIX QUTYP.

3HAaKOMUTBCS C UCTOPHUEN Pa3BUTHA F€OMETPUM.

Teopema PaJieca
U TeopeMa o
NPONOPLUOHAIIBH
bIX OTpe3KaXx,
no00HbIE
TPeYroJbHUKH
(15 v)

Teopema Paneca u meopema o nponOPYUOHAILHBIX OMPEIKAX.
Cpenssist TuHUsA TpeyrojibHUKa. Tpanenus, €€ cpeaHsist JUHUS.
Ilponopyuonanvuvie  ompesku, nOCMpoeHue  4emeeépmozo
NPONOPYUOHATLHO20 OMpe3Ka.

Ceoticmea yenmpa macc 8 mpeyeoibHuKe.
IlooobHble  mpeyzonvHUKU. Tpu  npusnaka
mpey20nbHukos. IlpakTuueckoe npuMeHEeHue.

nooodbus

IIpoBoaMTH MOCTPOEHHS C IIOMOLIBIO UUPKYJIA U JINHEWKH C
ucronb3oBaHue  teopeMmbl  dajmeca U TEOpPEMBI O
IIPONOPLUOHAIBHBIX ~ OTPE3KaX, CTPOMTH  YETBEPTHIN
IIPONOPLUMOHAIBHBIA OTPE30K C ONOPOM Ha 3PUTEIBHYIO
HarJIsJHOCTb.

Haxoauth 10700HbIE TPEYTOJIBHUKU HA TOTOBBIX YepTexkax
YKa3aHHEM COOTBETCTBYIOLIMX MPU3HAKOB IMOJ00MS TIpU
HEO0OXOMMOCTH C BU3YyaJIbHOM OMOPOH.

Pemarb 3agaum Ha noJ00HBIE TPEYrOJbHUKH C MOMOIIbIO
CaMOCTOSITEJIbHOTO TIOCTPOCHUSI YepTeX el M HaXOKJIEeHUs
MOJOOHBIX  TPEYroJbHUKOB  IpPU  HEOOXOJUMOCTH €
HaIIPaBJIAIOLIEH TOMOILBIO.

IIpoBoanTh 10KA3aTEJBCTBA C UCIIOJIB30BAaHUEM IIPU3HAKOB
000U HECIIOKHBIX T'€OMETPHUYECKUX 3ajlad ¢ OMOpod Ha
AJITOPUTM Y4EeOHBIX JeHCTBHI.

IlpumeHsiTH  TOJIy4€HHBIE  3HAHMSI  NPU  PEIICHUHU
reOMETPHUECKUX U MPAKTUYECKUX 3a/1a4 ITPH HE0OXO0AUMOCTH
C HAIpAaBJISAIOUIEH TOMOIIBIO.

3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHS FEOMETPUH.
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IInomane.
Haxoxxnenue
IJIomaaen
TPeyroJibHUKOB

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

[Tonsitrie 06 00IIEH TEeOpPUU TUTOIIAIH.

@opmynbel AN TUIOMIATU TPEYrOJbHUKA, MMapajuiesorpaMmma.
Omuowenue niowadel mpeyeoibHUKO8 C 0OWUM OCHOBAHUEM
unu obwetl 8bLCOMOIl.

Buviuucnenue nnowadeti cnooscuvix gueyp uepes pazbuenue Ha
yacmu u docmpoetue.

[Tnomanu ¢puryp Ha KjIeT4aTon Oymare.

[Tnomanu nogoousix Guryp. Beraucnenue minomanei. 3agadn ¢
NPaKTUYECKUM COJIEpXKaHueM. Peuwenue 3a0au ¢ NnomMouwbio
Memooa 8CnoMO2amenibHoU Niouaou.

OBjajieBaTh NMEPBUYHBIMH MPeEACTABJIEHUSAMH 00 oOmmen

Teopur Tuom@aau (Mepel), (OPMYJIHUPOBATH CBOICTBa
TUTONIA/IN, BBISICHSITh UX HATJISIIHBIN CMBICIL.

[MpumensTp  ¢opMynbl  IUIOMIATM  HapaLIeIorpaMMa,
TPEYroJbHUKA, Tpamelud ¢ OMNOpPOd Ha CIPABOYHYIO
nHpopManuro.

I[IpumeHTH (hopmMytbl IO IN BBIITYKJIOTO

YEeTHIPEXYTOJIbHUKA Yepe3 AUAroHajd U yroJl MEeXIy HUMHU C
OTIOpPOH Ha CIPABOYHYIO HH(POPMALIUIO.

Haxoauth miomanu ¢uryp, n3o0paxEHHbBIX Ha KIETYATOM
Oymare, HCIOJIL30BATH Pa30MEHNE HAa YaCTU U JOCTPOCHHE.
Pa3oupatb npumepsbl UCTIOJIB30BAHUS BCIIOMOTATEIbLHOMN
TJTOIIAAM JJISI PEIICHUS] TEOMETPUYECKHUX 3a/1a4.

Haxonuth miomanu momoOHBIX (GUTyp C Omopod Ha
CIIPaBOYHYIO0 MH(POPMAIIHIO.

BoruncasTh 1I0Maau pa3inyHbIX MHOTOYTOJIBHBIX QUTYP.
PemaTh 3a1a4u Ha IUIOIIA/Ib C MPAKTUYECKUM COACPKAHUEM
IIOCJI€ COBMECTHOI'O aHaIH3a.

Teopema
IIudgaropa u
HaYyaja
TPUTOHOMETPUH
(10 v)

Teopema Ilucaropa, e€ noka3zaTenbCTBO M HPHUMEHEHHE.
O6parnas Teopema [udaropa.

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

®opmynupoBath Teopemy Iludaropa, menoab3zoBaTh €€ B
IIPAKTHYECKUX BBIYUCIICHUAX.

Brnaners mOHATUSAMH TPUTOHOMETPUYECKUX (PYHKIUI OCTPOro
yIi1a, MIPOBEePATh UX KOPPEKTHOCTD.

BbIBOANTH  TPUTOHOMETPHUYECKHWE  COOTHOUICHHS B
NPSIMOYTOJIBHOM TPEYTOJBHUKE C OINMOpPOH Ha CIPABOYHYIO
UH(OPMALIHUIO.

HccaenoBarh  COOTHOIIGHUS ~ MEXAY  CTOPOHAMH B

IPSIMOYTOJIBHBIX TPEYroJIbHUKAX ¢ yriaamu B 45° u 45°; 30° n
60° ¢ HanpaBJISIONIEH MOMOIIBIO.

Hcnoab3oBate  GOpMyNbl  TNpPUBEACHUS U
TPUTOHOMETPUYECKOE TOXKAECTBO JJIS1 HAX0XKICHUS
COOTHOILLIEHUN MEXIy TPUTOHOMETPUYECKUMH (QYHKLIUIMU
pasIMYHBIX OCTPBIX YIJIOB C OMNOPOM Ha CIPaBOYHYIO

OCHOBHOC
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UH(pOPMALIHIO.

IIpuMeHATH NOJIy4CHHBIC 3HAHUSA U YMEHHs IPHU pPELICHUU
NPaKTUYECKUX 3a7ad (MpH HEOOXOJMMOCTH C OINOpOi Ha
QJITOPUTM IMPABUJIA).

3HAKOMUTBCS C MCTOPHUEI Pa3BUTUSI TEOMETPUH.

Yrael B BrnucanHble U LIEHTpaIbHbIE YIUIBI, YTOJI MEXKIY KacareiabHOU U | POpMYJIMPOBATHL OCHOBHBIC OIIPEACIICHUs, CBS3aHHBIE C

OKPY’KHOCTH. XOpZOH. yIJ1aMu B Kpyre (BIUCAHHBIM yroj, HEHTPaJIbHBINA YTou).

Bnucannsbie VYTibl MEXKAY XOpJaMH U CEKYIIIMMH. HaxoauTth BnMCaHHBIE YIUIbI, ONUPAIOIIKECS HA OJHY AYTY,

U ONMCAHHBIE BrnucanHble U onucaHHbIE YETHIPEXYIOJBHUKY, UX MPU3HAKU U | BBIYMCJIATH YIJIbl C IOMOIIBIO TEOPEMBI O BIIMCAHHBIX yriax,

YeTBIPeXYroJbHUK |CBoWcTBAa. IIpuMeHeHHMe 3THX CBOMCTB INpU  PELICHUM |TEOPEMBl O BIMCAHHOM YETBIPEXYTOJIIBHUKE, TEOPEMBI O

U. F€OMETPUYECKUX 3a/1a4. LEHTPaJbHOM YIJIe MpU HEOOXOAMMOCTH C BH3YyaJbHOU

Kacareabnbie B3aumHoe pacnosokeHne ABYX OKpyxkHocred. Kacanue | onopoi.

K OKPY’KHOCTH. OKPYXHOCTEH. HccaenoBath, B TOM 4KCie C TOMOLIbIO HU(PPOBBIX PECYPCOB,

Kacanue BIIMCAHHBIE U ONMCAHHBIE YETHIPEXYTOJIbHUKY, BBIBOAUTD HX

OKpPY:KHOCTeH CBOICTBA U IPU3HAKY I10CJIE COBMECTHOIO aHAJIN3A.

(13 g) Hcnoab3oBaTh 5TH CBOWCTBA M TNPU3HAKA IIPU PELICHUHU
3az1ay.

IloBTOpEHHE, [ToBTOpEHHE OCHOBHBIX IMOHATHH M METOJOB KypcoB 7/ u 8 |Pemarh 3amaum Ha NMOBTOPEHHUE, WILTIOCTPUPYIOIIUE CBS3H

00o0menune KJIaccOB, 0000IIeHNE 3HAaHUH. MEXy pa3IM4HbIMH YacTsIMH Kypca.

3HAHHI

(4 )

9 knacc (He MeHee 68 u)

HazBanue
pa3aena (TemMbl)
Kypca (4uci10
4acoB)

OcHoBHOe coaep:kaHue

OcHOBHbIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCH
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Tpuronomerpusi. |Onpeznenenue TpUroHOMeTpudeckux ¢GyHKuui yrioB ot 0° mpo|@opMyaupoBaTh  ONpeAeIeHHs]  TPUTOHOMETPHYCCKHX
TeopeMbl 180°. KocuHyc W CHHYC OpsSAMOro W Tymoro yria. Teopema|(yHKIUH TYNbIX W HPSIMBIX YIJIOB C BH3yaJbHOW OIOPOM.
KOCHHYCOB M KocuHycoB. (OOo00ménHasi) Teopema cuUHYcOB (¢ paauycoM | DopMyInpoBaTh TEOPEMY KOCUHYCOB M TEOPEMY CHHYCOB (C
CHHYCOB. ONKCAaHHOH OKpYXHOCTH). HaxoxieHue JUIMH CTOPOH U BEJIMYHH | PAJUYCOM ONHMCAaHHON OKPYKHOCTH).
Pemenue YTJIOB TPEYTOJbHUKOB. Pemiath TpPEyroibHUKH C OMOPOH HAa AITOPUTM Y4EOHBIX
TPeyroJibHUKOB ®dopmyna MIONIAAU TPEYroJIbHUKA Yepe3 JIBE€ CTOPOHBI U YroJl | AEHCTBUM.
(16 u) Mexay HuMu. @opmyria miIomaay 4YeThIpEXyrolbHUKa uepe3 ero | Pemate  mpakTudyeckue  3aJauyM, CcBoOAsilIMec K
JIMArOHAJIA U YTOJI MKy HUMH. HAXO0KIEHUIO PA3JIMYHBIX 3JIEMEHTOB TPEYroJbHUKA.
[TpakTHyeckoe mpuMeHEeHNE TOKa3aHHBIX TEOPEM.
IIpeodpazoBanue |[lonamue o npeobpazosanuu noooous. OcBanBaThb NMOHATHE npeoOpa3oBaHus no100us.
o100Hsl. CoomeemcmaenHvle d1emenmsbl HOOOOHBIX uzyp. HccnenoBaTh OTHOIICHUE JIMHEHHBIX 3JIEMEHTOB (DUTYp TpH
MeTtpuueckue Teopema o npouzeedenuu ompe3kos Xxopo, meopema o |npeodpazoBaHuu nogoous. Haxoaurs mpuMeps! nopodus B
COOTHOIIIEHUS B npou3ee0eHuU Ompe3Ko8 CeKywux, meopema o Keadpame |OKPYKAIOUEH 1eHCTBUTEIBHOCTH.
OKPYKHOCTH kacamenvrot. IIpumenenue 6 pewenuu ceomempuyeckux 3aday. | Boigooums mempuueckue coommnouieHus mexncoy ompeskamu
(10 ) XO0pO, CeKYUWUX U KACamenbHbIX ¢ UCHOIb308AHUEM BNUCAHHBIX
Y208 U N0OOOHBIX MPEY20NbHUKOS.
Pewams ceomempuueckue 3a0auu u 3a0ayu U3 peaibHOLl
JHCUZHU C UCNOTIL30BAHUEM NOOOOHBIX MPEY2ONbHUKOS.
BekTopsbI Omnpenenenne BEKTOPOB, CIOKEHHE U Pa3HOCTh BEKTOPOB, Hcnonb3oBaTh BEKTOPHl KaK HaMpaBlIEHHBIE OTPE3KH,
(12 v) YMHOKE€HHE BEKTOPA Ha YUCJIO. HCCJIeI0BATH F€OMETPUUYECKHI (mepemerexue) u

®u3N4eCcKuil U FT€OMETPUYECKUI CMBICT BEKTOPOB.
Pa3noxenue BEKTOpa IO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunats! BekTopa.

CkanspHoe NpOW3BEIAEHUE BEKTOPOB, €r0 NMPHUMEHEHHE IS
HAaXOJICHUs [UIMH U YIJIOB.

Penenne 3a1a4 ¢ TOMOIIBIO BEKTOPOB.

IIpuMeHeHre BEKTOPOB Ul pEeLICHUs 3a7a4 KUHEMAaTUKUA U
MEXaHUKH.

¢usznueckuil (cuia) CMBICIBI
BOITPOCHBIN IJIaH.

3HaTh omnpeaeleHMsl CYMMBl U PAa3sHOCTH BEKTOPOB,
YMHOXEHUS BEKTOpa Ha 4HCIIO, HCCJIEI0BATD
reOMETPHUECKUI U PU3NUECKUN CMBICIIBI TUX ONEPAIHii.
Pemats, reomerpuueckue 3aJayd  C  HUCIOJb30BaHUEM
BEKTOPOB.

PackinaapiBaTh BEKTOP 10 IBYM HEKOJJTMHEAPHBIM BEKTOPAM.
Hcnonb3oBaTh  CKasSIpHOE  NPOM3BENEHHE  BEKTOPOB,
BBIBOJAUTH €0 OCHOBHBIE CBOICTBA.

BbruncasaTe cymMmMy, pa3HOCTh U CKaJIPHOE IPOU3BEACHUE

BEKTOPOB C OMNOpPOM Ha
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BCKTOPOB B KOOpJAUHATAaXxX.
le/IMeHSITb CKaJILIpHOC IPOU3BEACHHUE JIA HaXOXICHUA
JJIMH 1 YTJIOB.

JdexapToBbl JlexapToBbI KOOPIMHATHI TOUEK Ha IUIOCKOCTH. OcBauBaTh NOHATHE IIPSIMOYTOJIBHOM CUCTEMbI KOOpAMHAT,
KOOpPAWMHATBI  Ha| Vpasuenue npamou. YTI0OBOH KO3()(UIUEHT, TAHI€HC YyIja |AEeKapTOBBIX KOOPAMHAT TOUKH.
IUIOCKOCTH HAKJIOHA, IIapaJuIeIbHbIC U EPIECHIUKYIIIPHBIC IPSIMBbIE. HccaenoBath ypaBHEHUE IPSAMOU U OKPYKHOCTH € OIIOPOM Ha
(9 9) YpaBHeHHE OKpYKHOCTH. HaxoIeHue KOOpJAMHAT TOYEK | BOIPOCHBIM ILJIaH.
NepeCceYeHMs] OKPYKHOCTH U MPSAMOI. HaxoauTs LEHTp U paguyc OKPYKHOCTH 10 €€ ypaBHEHHUIO.
MeTo KOOpAMHAT IpU PELIEHUHY F€OMETPUYECKHX 3a1ad. Pemath 3a1a4u Ha HAXOXKICHNUE TOYEK I1EPECEUCHHUS IPSIMBbIX
Hcnonp30BaHne METOAA KOOPAUHAT B IPAKTUUECKUX 3a7auax U OKPYKHOCTEH € IOMOIIbIO METOJ]a KOOPIUHAT.
Hcnoab30BaTh CBOWCTBa yriioBoro koddduimenta mpsmon
IIpY PELICHUM 3a4ad, i ONPENCIICHUS PaclONIOXKEHUS
IIPSAMOM.
IIpuMeHATH KOOPAMHATHI NPU PEIICHUN I€OMETPUYECKUX U
IPAKTUYECKUX 3a/ay, JUIsl TOCTPOEHUS MaTeMaTUYECKUX
MoJieIel pealbHbIX 3a7a4 («MEeTOoJl KOOPAUHATY).
ITosnb3oBaTbest 11 NOCTPOEHHA M HCCIENOBAaHUM
1M (POBBIMU pecypcami.
3HAKOMHTBCS € HCTOPHEH Pa3BUTUS TEOMETPUN
IIpaBuiabHbIE [IpaBuiibHbIE MHOTOYTOJIBHUKH, BBIYUCICHHE WX D3JIEMEHTOB. | DopMyJIHpPOBATH ornpezeneHne IPABUIIbHBIX
MHOIOYIroJbHUKH. |Yucino m u JuyiMHA OKPYKHOCTH. JlIMHA AYrM OKPYKHOCTHU. | MHOTOYTOJIbBHUKOB, HAXOAUTh UX 3JIEMEHTHI.
Anuna Panuannas mepa yria. ITosb30BaTHCSI MOHATHEM JUIMHBI OKPYKHOCTH, BBEJIEHHBIM C

OKPY/KHOCTH U
IVIOIIAAb Kpyra.
Boruuciienue
IJiomaaen

(84)

[Inomanp Kpyra v ¢Cro 3JICMCHTOB (CCKTOpa n CCTMCHT&).
Brruncaenue mnomaaeit q)Hpr, BKITIOHAIOMIUX JJICMCHTEI Kpyra.

MOMOIIIbIO MPABUJIbHBIX MHOTOYTOJBHUKOB, ONpeNe/siTh
YHUCIIO 7T, IJIUHY IyTU U paJuaHHYI0 Mepy yIiia o oopasiy.
IIpoBoauTH Mepexoa OT paJuaHHON MEpHI yria K rpaayCHOU
¥ HA00OpOT MO BU3YyaJIbHOM OMOpeE.

OmnpeneasaTs MI01ATb KPYTa.

BoiBoauTh opmyiibl (B rpaycHON U pafuaHHOW Mepe) s
JUTMH AYT, IUIONIAJ€d CEKTOPOB M CErMEHTOB C OMOPOM Ha
BOIIPOCHBIH TIJIaH.

Boruncasars miomanu (Guryp, BKIIOYAIOHNIMX SJIEMEHTHI
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OKPYKHOCTH (KpyTa) ¢ OIIOpoii Ha CIPaBOYHYIO HH(POPMAIIHIO.
Haxoaurs 1uromany B 3a1a4ax peagbHON )KU3HU.

JABuxenns Tonamue o 0eudicenuu n10CKOCmU. Pa3oupare  npuMepsl,  WUIIOCTPUPYIOIIME  IOHATHUSA
IVIOCKOCTH Ilapannenvhoii neperoc, nosopom u cummempusi. Ocu u yenmpul | ABUKEHUSI, IEHTPOB U 0CEH CUMMETPUHU.
(6 u) CUMMempuu. ®opMyIMpPOBATh ONPEICICHUS IAapaJUIEIbHOIO IIEPEHOCA,
IIpocmetiwue npumenenus 6 peuwieHuu 3a0ay. [IOBOPOTa M OCEBOM CHMMETPUM C BU3YaJIbHOM OIOPOM.
HaxoauTh HEMoIBUKHBIE TOYKHU 10 00pa3ILy.
HaxoauTthb 1IEHTPBI U OCH CUMMETPUI NPOCTEUIIUX QUTYp IO
oOpa3siy.
Ilpumenamoy napannenvHvlii. NepeHoc U CUMMEMPUIO Npu
peueHuu 2eomempuiecKux 3a0a4 (pazoupamos npumepbi).
Hcnonvzoeams 013 nocmpoenus u ucciedo8anull yugppoasule
pecypcul.
IHoBTOpEHHE, [ToBTOpEeHNEe OCHOBHBIX MOHATHH M METOIOB KypcoB 7—9 |OmepupoBaTh MOHSATHAMHU: QUrypa, TOUYKA, IpsMasi, yrol,
00o0menue, KJ1accoB, 0000I1IeHUe ¥ CUCTeMaTU3alHsl 3HAaHNH. MHOTOYTOJIbHUK, PpaBHOOEIPEHHBII W  PaBHOCTOPOHHUI
cucrematuszanus  |lIpocreiiiime reomerpuueckue (GUIypsl M HUX CBOMCTBA. | TPEYTOJbHHUKH, NPSIMOYTOJIbHBIN TpPEYroJbHUK, Me/INaHa,
SHAHMITZ W3mepeHne reoMeTpu4ecKux BEIUYHH. OucceKkTpuca M BBICOTa TPEYroJIbHUKA, Iapajienorpamm,
(7 u) TpeyroJbHUKA. poMO, IPSIMOYTOJIBHUK, KBaJpaT, Tpameuus; OKpyKHOCTb,

[TapannenbHbIe U NEPIEHAUKYIISIPHBIC TPSMBbIE.

OKpyXHOCTb U Kpyr. I'eoMeTpuueckue MOCTPOCHHs. YTIbl B
OKPY’KHOCTH. BrnucanHple W ONUCAHHBIE  OKPYKHOCTH
MHOT'OYTOJIbHUKOB.
[IpsimMast 1 OKPY>KHOCTb.
YeThIpEXYroJIbHUKY.
YETBIPEXYTOJIbHUKHU.
Teopema [Tudaropa u Havasia TpuroHoMeTpuu. Permenue o0mmx
TPEYTrOJIbHUKOB.

IIpaBuIBHBIE MHOTOYTOJIBHUKH.

[TpeoOpazoBanus mnockoctu. JBmkenus. [logooue. Cummetpusi.
[Tnomane. Berancnenue miomaaei. [Tnomaan nogoOHBIX GUTyp.
JlekapTOBBI KOOPIMHATHI HA TIIIOCKOCTH.

Brucannsie n OITMCAHHBIC

KacaTelbHasl; paBEHCTBO U Nojo0ue (Guryp, TpeyrojabHUKOB;
NapajyieIbHOCTh U MEPHEHAUKYISIPHOCTh TMPSMBIX, Yol
Memny prIMBIMI/I, CI/IMMeTpI/Iﬂ OTHOCUTCJIBbHO TOYKHU U
NpsIMOM; NJIMHA, PAcCTOSHHWE, BEIMYMHA yria, IUIOLIAb,
epUMETP.

HUcnoan3oBatb  (opmyabl: 1epuMerpa U IUIOIMIAIU
MHOT'OYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH W IUIOLIAAM KpyTa,
00BbEMa MIPSMOYTOIFHOTO MapasuIeIeIUIIe 1a.

OnepupoBaTh MNOHATHUSIMH: T[PSMOYrOJIbHasE  CHUCTEMa
KOOPJMHAT, BEKTOP; MCHOJb30BAaTh JTH TMOHATUSA JiA
MIPEACTABJICHUS JIaHHBIX W PEILICHUS 3a/lay, B TOM YUCIE U3
JIPYTUX y4eOHBIX MPEIMETOB.

Pemars, 3amaum Ha TIOBTOPEHHE OCHOBHBIX ITOHATHIA,
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BekTops!l Ha IIIOCKOCTH.

WJUTIOCTPALIMIO CBA3EH MEXIY pa3IMUHBIMU YacTsIMHU Kypca.
BriOupars MeToa [J1s pelieHus 3a/1a4u.
PemaTth 3324y U3 IOBCETHEBHON YKU3HU.

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

7 kaacc (He meHee 34 1)

Ha3zpanue
pasaeJa (TemMbl)
(uncJyi0 yacon)

OcHoBHOE cofepKaHue

XapakTepucTHKA AeATEJIbHOCTH 00y4al0IINXCSH

Ilpeacrasiienune
AAHHBIX
(7 )

[IpencraBnenne ngaHHBIX B TaOnumax. [IpakTtuyeckue
BBIUMCIAECHHUSI 10 TaOAWYHBIM JaHHBIM. M3BiedyeHue u
WHTEpIpeTanusi TaOJUYHBIX JaHHBIX. [IpakTudeckas paboTa
«Tabnuusn.

I'padmyeckoe mpencraBieHUE JAaHHBIX B BHUJAEC KpPYTOBBIX,
CTOJIOUKOBBIX (CTONOUYATHIX) Auarpamm. UTeHne U MOCTpOeHHE
nuarpamm. [Ipumepsl teMorpaduIecKux Juarpamm.
[TpakTuueckas pabota «JluarpaMman.

OcBanBaThp Ha 0azoBoM YPOBHE Croco0bI
MPEJCTABICHUS CTATUCTUYECKUX MAHHBIX M YHCIOBBIX
MAacCMBOB C TIOMONIbIO TAaOMUI] © JAWAarpaMMm C
UCTION30BAaHUEM  aKTYalIbHBIX W  B@XKHBIX JIAHHBIX
(memorpaduueckue JTAaHHBIE, MIPOU3BOICTBO
MIPOMBIIIJICHHOW M CENbCKOXO3SHCTBEHHOW MPOAYKIIUU,
OOIIECTBEHHBIE U TPUPOIHBIC SIBICHNUSA).

HN3yuatr meToabl paboThl C  TaOMWYHBIMH U
Fpa(l)I/I‘-IeCKI/IMI/I OpEACTABICHUAMU JaHHBIX C ITOMOIIBIO
M(POBBIX PECypCcOB B XOJie MPaKTHYECKHX paboT (c
HaIpPaBJISIONIEH TTOMOIIIBIO).

84




OnucareabHas

CTATHCTHKA
(8 1)

Yucnossie Habopbl. CpenHee apudmeTnieckoe.

Menaunana 9uciioBoro Habopa. Y CTOMYMBOCTh MEIUAHBI.
[Ipaktuyeckas pabora «CpeaHue 3HAUCHUS.

Haubonpiiee n HanMeHbIIee 3HaYEHUS YUCIOBOTO Habopa.
Pazmax.

OcBauBaTh Ha 0a30BOM YPOBHE NMOHSITHS. YUCIOBOMH
HaOoOp, Mepa IEHTPAIIbHOW TEHACHIMHU (Mepa IIEHTpa), B
TOM YHCJIE CpeaHee apu(METHIECKOe, METHaHA.
OnucpiBaTh CTaTUCTUYECKUE JAHHBIE C IOMOIIBIO
cpenHero apudmMerudyeckoro U Meauansl. Pemats 3agauun
(c WCIONIb30BaHUEM 3pPUTENBHON HArJSAHOCTH W/UIU
BepOATBLHOM OTOPHI)

H3yyath CBOMCTBA CPEIHHUX, B TOM YHCIIE C ITOMOIIBIO
U(POBBIX PECYpCOB, B XOJe MPAKTHUECKUX pPadot, (c
HaIpPaBJISAOLIEH TOMOIIBIO).

OcBauBaTh Ha 6a30BOM YPOBHeE NMOHATHS: HAauOOIbIICE
Y HauMEHbIIIee 3HaYEHUs YUCIOBOI0 MacCUBa, pa3max.
Pemath 3agaum Ha BHIOOp crioco0a ONMUCAaHMS TAHHBIX B
COOTBETCTBUM C IPHUPOJOM JAHHBIX U  LEIIMU
UCCJIEJIOBAHMSI C HAIIPABJISAIOLIEH TTOMOIIIBIO.

Cayuaiinas

H3MEHYHBOCTH
(6 9)

Cnyuaunas usmenyueocms (npumeput). Yacmoma 3navenuil 8
Mmaccuge dannvix. I pynnuposka. I'ucmozpammol.
Ipaxmuueckas paboma « CnyuariHas usmeH4usocmo ».

Oceausamv ROHAMUA. YACMOMA 3HAYEHUU 8 MACCUse
OGHHbBIX, SPYNNUPOBKA OAHHBIX, 2UCTOSPAMMAL.

Cmpoums cucmozpammol no 00pazyy

Ocsausams cpaguueckue npedcmasienust pa3Hovlx U008
CIYHAUHOU UBMEHYUBOCMU, 6 MOM YUCIE C NOMOWbIO
Yughposwvix pecypcos, 8 xo0e NpaKxmuieckou pabomai.

BBenenue B
Teopuio rpagos
(4 9)

I'pagh, eepwuna, peopo. Ilpedcmasnenue 3a0auvu ¢ NOMOWbIO
epagpa. Cmenenwv (8anenmnocms) gepuiunvl. Hucio pébep u
cymmapuas cmeneHnv gepuiun. Llenv u yuxn. Ilyme 6 epage.
Ilpeocmasnenue o ceéaznocmu epagha. O6x00 epagha (3iinepos
nyms). Ilpedcmasnenue 06 opueHmupo8anHvix epapax.

Oceausamv nonamusa. cpag, éepwiuna zpagha, pedopo
epagha, cmenens (8aneHMHOCIb GEPUIUHDBL), YeNb U YUKIL.
Ocsauseams nonamusa:. nymo 6 cpage, 311epos nymo,
00x00 epacgha, opueHmuposarHulil epag.

Obcyyncoamv peuwienue 3a0auu Ha NOUCK  CYMMbl
cmenenell eepuiun 2paga, Ha nouck oboxooa zcpaga, Ha
noucKk  nymeil 8  OpPUEHMUPOBAHHBIX  epagax ¢
Hanpasiawel NOMoubio.

Ocsausamb cnocoodvl npedcmasieHus 3a0ay U3 Kypcd
aneebpul, eeomempuu, meopuu 8epPoImMHOCMel, Opyeux
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npeomemos ¢ nomowplo 2pagpos  (kapmel, Ccxembl,
aneKmpuyeckue yenu, QYHKYUOHAIbHbIE COOMBEMCMEIUsL)
Ha npumepax.

BepositHOCTB M

Cryuaiinwiii onvlm u cayyaiinoe coovimue. Beposmuocmov u

Oceausamv NOHAMUA. CNYYAUHBIU ONBLIM U CYYAUHOE

4yacToTra yacmoma coovimus. Ponb manoseposmuvix u npakmuyecku | cobvimue, MAn08epoamuoe U NPAKmuiecku 00CmosepHoe

CJIy4aifHOr o 00CMOBepHbIX cobbimull 8 npupode u 8 obwecmsee. Monema u | codvimue.

coObITHA USpaIbHAS KOCb 8 Meopul 8epOoAmHOCmell. H3yuams 3nauumMocmbv  Mano8eposmubix cobvimuil 8

(4 9) Ilpakmuueckasn paboma « Yacmoma evinadenus opaay. npupode u obwecmee HA 6AJNCHLIX Npumepax (asapuu,
HecuacmHvle cryyau, sawuma NepCoHAIbHOU
ungopmayuu, nepedaia OAHHsIX).
H3yuams ponv Kiaccuueckux 8eposmHOCMHbBIX Mooenell
(MOHema, uepanvbHas KOCMb) 6 Mmeopuu 8eposMHOCMEL.
Habénwoame u uzyuame uacmomy cobwbimutl 8 NPoCmMulx
IKCHEPUMEHMAX, 8 MOM HUcCle ¢ NOMOWbIO YUPposwix
Pecypcos, 8 xo0e npaKmu4eckot pabomel.

O0o00eHue, IIpencraBnenne  naHHbIX.  OnucarenbHas — ctatucTuka. | IIOBTOpPATH H3ydeHHOE U BBICTPAMBATh CHCTEMY

KOHTPOJIb BeposiTHOCTB ci1y4aifHOTO COOBITHS. 3HaHUM.

(54) PemaTs 3aga4m Ha IpeICTaBICHUE U ONTMCAHNE TAHHBIX C

IIOMOIIBI0 M3YYEHHBIX XAPAaKTEPUCTHK C HAIPABIISIOLIEH
HOMOUIBIO.

O0cy:xaaTh npuMepbl CITy4aiHbIX COOBITUH,
MaJIOBEPOSATHBIX M MPAKTHUECKHU JOCTOBEPHBIX CITydaifHbIX
COOBITHIA, UX POJIU B IPUPOJE U )KU3HHU UEIOBEKa

8 ki1acc (He meHee 34 4)

Ha3zBanmue
pa3nena (TeMbl)

OcHOBHOE colep:KaHue

XapakTepucTHKA 1eATeJIbHOCTH 00YYAOINXCS

86




(uncJ10 Yacom)

IloBTOpPEHME
Kypca / Kjacca
(49)

IIpencraBnenne  paHHbIX.  OmnucarenbHass — CTaTHCTHUKA.
Canyuaitnast usmeHunBOCTh. CpellHuE YnciI0BOro Habopa.
Cryuaiinbie coObiTHs. BepositTHocTH 1 yacToThl. Kitaccuueckue
MOJIETN TEOPUU BEPOSTHOCTEN: MOHETA U UTPaAJIbHASL KOCTb.

IloBTOPSAITH M3Yy4EHHOE U BBICTPAMBATB CUCTEMY
3HAHUM.
Pemars 3agaum (Mo BM3YyaJbHOM omope) Ha

NPEACTABIICHUE M ONHCAHWE JAHHBIX C
W3Y4YEHHBIX XapaKTEPUCTHUK.

Pemars 3agaum (Mo BM3YyaJbHOM omope) Ha
NPEACTABICHUE TPYNIIMPOBAHHBIX JaHHBIX U ONHCAHUE
CIIy4aliHOM U3MEHYUBOCTH.

Pemate 3agaym  (mo BH3yaJbHOl omope) Ha
OTIpe/ICIICHUE YaCTOThI CIyYaiiHBIX COOBITHH, 00CYKIeHUE
OPUMEPOB CIy4alHBIX COOBITHI, MalOBEpOSTHBIX U
NPaKTUYECKHU JOCTOBEPHBIX CITyUalHBIX COOBITHI, HX POJIH
B IIPUPOJIE U )KM3HU YEJIOBEKA.

IIOMOIIBIO

OnucarejbHast Ompxnonenus. [ucnepcus uucnogozo naoopa. Cmanoapmuoe | Oceausamov NOHAMUA: OUCNEPCUL U CMAHOAPMHOE
CTATHCTHKA. OMKJIOHEeHUe YUCI068020 Habopa. [uazpammel pacceusanus. OMKIOHEHUe, UCNONb308AMb IMU XAPAKMEPUCTNUKU 05
PaccenBanue ONUCAHUA PACCeUBAHUS OAHHBIX.
JTAaHHBIX Yuacmeosamv ¢  obcyyucoenuu - cunomeszvt 06
(4 9) OMCymcmeuu  UIU  HATUYUU  C8S3U N0 OUASPAMMAM
pacceusanus.
Cmpoums Ouazpammvl pacceusaHusi no UMeUUMCs
OGHHBIM, 8 MOM HUCTe C NOMOWbIO KOMNblomepa (nocie
COBMECMHO20 aHANU3a).
MHo:kecTBa MHoXxecTBO, moaMHOXKecTBO. Omnepanuu HaJ MHOXKecTBamu: | (OcBamBaTh MOHATHS. MHOKECTBO, DJIEMEHT MHOYKECTBA,
(4 9) oObeIUHEHUEe,  IepecedeHue,  jomnonHeHue.  CBOHCTBa | MOJMHOXECTBO.
oreparuit HaJT MHO>KECTBaMHU: MEPEMECTUTENEHOE, | BBINMOJHATH onepamnuu HaJI MHO>KECTBAMH:
COUeTaTeNbHOE, PaCTIpEACTUTENbHOE, BKIIOUCHHUS. o0beTMHEeHnE, TTepeceueHune, JoMmoIHeHue (1o oopasiy).
I'paduueckoe npeacTaBIeHIEe MHOXKECTB. Hcnoab3oBath CBOWCTBA: MepEeMECTUTENHHOE,
coueTaTeNbHOe, pacHpeleuTeIbHOe, BKIIOYEHUS (C

WCIIOJIb30BAaHNEM BU3YAJIbLHOH OIOPHI).
Hcnoan3oBaTh rpaduueckoe MpPeACTaBICHUE MHOMKECTB
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IIPU ONHCAaHUM PEAIbHBIX IPOLECCOB WM SBICHUH, IIpU
pEILIEHNN 3a/1a4 U3 APYTruX Y4eOHBIX [IPEIMETOB U KypCOB
(Cc UCTIOIb30BaHUEM BU3YaJILHOM OMOPBI).

BepositHoCTH
CJIy4aiiHOT 0
co0BITUSA

(6 4)

DJjieMeHTapHbIe COOBITHS. Cnyuaiinbie COOBITHS.
bnaronpustcTByroiue aeMeHTapHbie coObITUs. BepositHocTH
coObITui. OTBITBI ¢ PaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMU
coObITusiMu. ClydaifHbIN BBIOOP.

[IpakTueckas padora «ONbBITH ¢ PABHOBO3MOKHBIMU
3JIEMEHTAPHBIMUA COOBITHUSIMI.

OcBauBatb Ha  0a30BOM  ypPOBHe  TOHSITHA:
JJIEMEHTApHOE COObITHE, CilydailHOe COOBITHE Kak
COBOKYITHOCTb ~ OJIarONpHUATCTBYIOIIUX  AJIEMEHTAPHBIX
COOBITUH, PABHOBO3MOXHBIE 2JIEMEHTAPHbIE COOBITHS.
PemaTs 3aga4um Ha BBIYMCICHHE BEPOATHOCTEH COOBITHIA
[0 BEPOATHOCTSIM AJIEMEHTAPHBIX COOBITHH CIy4ailHOTO
onbITa (C MCHOJIb30BAHUEM 3PUTEIBHOM HAIJISIIHOCTH
1/uii BepOaIbHOM OIIOPHI).

Pemath 3aga4m Ha BBIYUCIIEHUE BEPOSITHOCTEN COOBITHIM
B ONbITaX C PaBHOBO3MOXHBIMU  3JIEMEHTapHBIMU
COOBITUSIMHM, B TOM YHCJE C HOMOILIBIO KOMIbIOTEepa (C
UCTIOJB30BAHUEM  3PHUTEIBHOH  HATJSIAHOCTH — W/WIHK
BepOaIbHOI OTOPHI).

IIpoBoanTh M M3y4YaTh ONBITHI C PAaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMHU COOBITUSAMH (C MCIIOJIb30BAHHEM MOHET,
UTpaJIbHBIX KOCTEH, IPYrux MOJIETIEH)
B XOJIe TMPaKTHYECKOM paboThl (C HCIOIH30BAHHEM
BU3YaJIbHOW OIOPHI).

BBenenue
Teopuio rpagos
(4 4)

B

lepeso. Ceoticmea  Oepesa:  eOUHCMBEHHOCMb  NYMU,
CYWecmeosanue GUCSYell BEPUILUHbL, CB3b MeNCO)y UUCIOM
gepuiun u yuciom péoep. Ilpasuno ymHodicerus.

Oceaueamv nonamusa. Oepeso Kaxk cpag bOe3 yuxia,
sucsuas eepuwuna (mucm), 6emev depesa, nymo 8 oepese,
ouamemp oepesa.

H3yuamsb ceolicmea Oepesa: cyujecmgosauue sucauell
BEPUIUHBI, €OUHCMBEHHOCMb  NYMU — MedHcOy  08YMsl
BEPUIUHAMU, CB53b MENHCOY HYUCTIOM BEPUIUH U YUCTOM
pébep.

Yuacmeoeams ¢ oocyscoenuu pewwenua 3adauu na nouck
U nepeuucienue nymei 8 oepege, onpeoeieHue YUCIA
sepuiun unu péoep 8 depege, 00x00 OUHAPHO2O Oepesda, 8
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MOM Yucie ¢ npuUMerRerHuem npaculd YMHONCEHUA.

Cayyaiinbie
co0bITUS

(8 4)

Ilpomusononosicnoe  cobovimue.  Juacpamma  Dunepa.
Obveounenue u nepecewenue coovimui. Hecoemecmuvie
cobvimus. @opmyna crodxcenus eposmuocmet. Ilpasuno
VMHOJMCEHUsl  geposimHocmell.  Ycinosnas — eepoamuocmo.
Heszasucumvle  coovimus.  [Ipeocmaeénenue  cayuaiHoco
9KCnepumMeHma 6 gude oepesd.

Ocsaueamv nouaAmMuUA. 63AUMHO NPOMUBONONONCHbLE
coovimus, onepayuu Hao coovimusimu, 00veOuHeHue u
nepeceuenue coovimuil, ouazpamma Jdinepa (Jirepa—
Benna), coemecmuvie u Hecoemecmuuie coObimusl.
H3yuams meopemvt 0 6eposimHocmu 00beOUHeHUs. 08YX
coovimuil ((hopmyvl CLOIHCEHUS BePOAMHOCMEL).
Yuacmeosamo ¢ oocyscoenuu pewrenusn 3adauu, 6 mom
yucie mekcmogule 3a0ayu Ha onpeoeieHue 8eposmHocmell
00veOuHeHUss U nepeceyeHuss COObIMUU ¢ NOMOWDBIO
yucnoeol  mpamot, ouazpamm  Jinepa,  opmynsl
CTLOJHCEHUS 6EPOAMHOCNEN.

Ocsaueamp NOHAMUA' npaguio VMHOIHCEHUS
8eposimHocmell, YCI08HAsL 8ePOSMHOCMb, He3a8UCUMbIe
cobbImusL 0epeso CIyYanHo20 Onbimd.
H3yuyams  ceoiicmea  (onpeoenenus)
cobvimuil.

Yuacmeoseamv 6 oécyyicoenuu pewenus 3adauu na
onpeoeneHue U UCNONIb308AHUE HE3ABUCUMBLX COOLIMULL.
Yuacmeoseamv 6 oécyyicoenuu pewenus 3adauu na
NOUCK B8epOsIMHOCMeEU, 6 MOM Yucle YCIOBHbIX, C
UCNONIb308aAHUEM Oepesa CYHALIHO20 ONbIMA.

He3a6UCUMbIX

O0001mienue,
KOHTPO.JIb
(449)

[IpencraBnenne ganHpx. OnucarensHas cTaTucTuka. ['padsl.
BeposiTHOCTB Clly4aitHOTo COOBITHS. DneMEeHThI
KOMOWHATOPHKHU.

I[oBTOpPSATH H3y4YEHHOE U BBICTPAMBATH CHCTEMY
3HAHUM.

PemaTh 3a1a4u Ha IpEICTABIICHUE U OTIICAHUE TAHHBIX C
TTOMOTIIHIO M3y4YEHHBIX XapaKTEePUCTHUK (c
WCIIOJIb30BaHUEM BU3YAIILHOH OTOPHI).

Yuacmeoeamv 6 oo6cyrycoenuu pewenuna 3agaum C
MpUMEeHEeHHEeM TpadoB.

Pemiate 3agauMm  Ha  HAaXOXJIEHHE  BEPOSTHOCTH
CIIy4aifHOTO COOBITHSI TIO0 BEPOSTHOCTSAM 3IEMEHTAPHBIX
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COOBITHI, B TOM YHUCIIE B ONBITaX C PAaBHOBO3MOXKHBIMHU
9JIEMEHTAPHBIMH COOBITUSAMHU (C BU3yalIbHOI ONOPOHA).
Yuacmeoeamv 6 oocyrycoenuu pewenusn 3agaum Ha
HaXO0XKJICHUE BEpOATHOCTEH 00BEINHEHHS U TIePECCUCHHS
COOBITHIA, B TOM YHCII€ HE3aBHUCUMBIX, C UCIIOJIb30BAHUEM
rpadMUecKux TPEACTABICHUNH U JiepeBa CIy4aiHOTO
OIIBITA.

Yuacmeoeamv 6 oocymcoenuu pewenusn 3anaum Ha
nepeyrciieHne KOMOMHAIMH (Yucia mepecTaHOBOK, YUCIIa
COYeTaHWil), Ha HAXOXXICHUE BEPOSATHOCTEH COOBITHH C
OpUMEHEHHEM KOMOMHATOPUKH, B TOM 4YHCIE C
UCIIOJIb30BaHuEM TpeyrojibHuka [lackans.

9 kaacc (He meHee 34 4)

HazBanue
pasnaesa (TemMbl)
(4ucy10 4acoB)

OcHoBHOE CcoepiKaHue

XapaKTepHCTmca JACATECJIBbHOCTH oﬁyqammuxcﬂ

IHoBTOpEHUe [IpenacraBnenne  nmaHHbix.  OmnucaTenbHass  CTaTUCTHKA.
Kypca 8 kiacca Omnepauuu Haj coObITHSIMU. He3aBUCUMOCTD COOBITHIA.
(4 9)

IloBTOPATH M3Yy4EHHOE U BBICTPAUBATH CHCTEMY
3HaHUM.

Pemarhb 3aga4m Ha NpeACTaBICHUE U ONMCAHUE IaHHBIX.
Pemars, 3agaum Ha  HaxOXIEHUE  BEPOATHOCTEH
O00bETMHEHNsI U TepecedeHus COOBITHI, B TOM YHUCIIE
HE3aBHCUMBIX, C  HCIOJIb30BAHHEM  TpapuuecKuxX
MIPEICTAaBICHUN U JepeBa CIIy4alilHOTO OIIBITA.

PemaTs 3agaum Ha nepedrcieHne KOMOMHaUui (dncnia
MEPECTaHOBOK, YHCJIa COYETaHWH), Ha HaXOXICHHE
BEPOSTHOCTEN COOBITHI C MPUMEHEHHEM KOMOMHATOPUKH,
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B TOM 4YHCJIC C UCIIOJIB30BAHUCM TPCYI'OJIbHUKA ITackams

DJIeMeHThI
KOMOMHATOPUKH
(49)

KomOunatopnoe mpaBuino ymHOXeHus. IlepecTaHoBku.
@akropuan. CoyeTaHUss M YUCIO COYETaHHUU. TpeyeonbHux
Ilackana. llpaktudeckas pabota «BberauciieHre BEpOsITHOCTEH
C WCIOJIH30BAaHUEM KOMOMHATOPHBIX (DYHKIUN 3IIEKTPOHHBIX
TaOJIULY.

OcBauBaTh Ha  0a30BOM  ypOBHe  TIOHSITHA:
KOMOMHATOPHOE TMPAaBUJIO YMHOXEHHS, YHNOPSIOUYCHHAs
napa, Tpoiika 00beKTOB, IIepeCTaHOBKa, (haKTOpHAJ YyuCia,
COUYEeTaHMe, YUCIIO0 COUETaHUM, mpey2onvHuk Ilackans.
Pemats mnpocreiimmme 3agayM  Ha  IEpeUHCIICHUE
YIIOPSIIOUYEHHBIX 1ap, TPOCK, EPEUUCIICHUE TEPECTAHOBOK
U COYETAaHMM 3JIEMEHTOB pA3JIMYHBIX MHOXECTB (110
o0pa3ziy).

Pemats mpocreiimme 3agayM Ha NPUMEHEHHE 4YHCIa
coueTaHuil B ayiredpe (COKpameéHHOe YMHOKECHHE, OMHOM
HrproTona) (¢ Hampassionei moOMOIIbIO).

Pemiath, mnpuMeHsisi KOMOMHATOPHKY, 3aJayd Ha
BBIUMCJIEHUE BEPOSITHOCTEH, B TOM YHUCJIE C IOMOIIbIO
ANEKTPOHHBIX TAOIHUI] B XOJ€ MPaKTHUEeCKOH paboThl (C
BU3YaJIbHON OIOPOA).

I'eomerpuueckas

BEPOSITHOCTH
(4 4)

I'eomempuueckasn eeposmuocmo. Cnyuatinsiii 6b100p MOYKU U3
@ueypsl Ha niocKkocmu, U3 OMpesKa, U3 0yeU OKPYHCHOCHIU.

Ocsaueamp nonamue 2eoMempuyecKoll 6epoImHOCHU.
Yuacmeoseamv ¢ oocyncoenuu pewenusa zadauu na
HAaxodicoenue 8eposimHoCmell 8 Onvlmax, npeocmasumMbvlx
KaK 8b100p MOYeK U3 MHO20Y20IbHUKA, KpY2d, OMmpe3Ka Uil
Oyeu OKPYHCHOCHU, YUCTOB020 NPOMEIHCYMKA

HcnuiTanus
bepnyinu
(6 1)

Hcneiranne. Yenex u Heynaya. Cepust HCIIBITAHUH 10 IEPBOTO
ycnexa. Wcnobitanust bepHymimn. BepositHoctn coObiTuii B
cepun ucnbiTanuit beprymnu. Ilpaktuueckass padota
«HcnbiTanus beprymm».

OcBauBaTh Ha 0230BOM YPOBHe NOHSITHSI: UCIIBITAHUE,
3JIEeMEHTapHOEe COObITHE B UCTIBITAHUH (YCIIEX U Hey/aya),
cepus UCHBITAaHUM, HACTYIJIEHME IIEpPBOrO  yclexa
(Heynaum), cepus ucnblTaHui bepHymu.

Pemate  mpocreiimipe  3aJa4d HA  HAXOXACHHUE
BEPOSTHOCTEN COOBITHI B CEpUU UCIBITAHUI /10 MEPBOTO
ycrexa, B TOM 4HCIe ¢ MpUMEHEHHEM (OpMYIIbl CyMMBI
reoMeTpUUYECKOil mporpeccuu (C Ornopoi Ha CIPaBOYHYIO
UH(pOPMAIIHIO).

Pemars npocreiimime 3agaum  Ha  HAaXOXKACHUE
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BEPOSITHOCTEH  JJIEMEHTAPHBIX  COOBITUH B  CEpHUH
HCIIBITAaHUN bepHyJUIM, Ha HaXOXKIEHUE BEPOSATHOCTU
ONPEACIEHHOIO0 YHUCIA YCIEXOB B CEPUU HCIBITAHUN
bepnynnu (c Bu3yaJibHON 01IOpOA).

H3yuarh B X01€e NpaKTH4eCKOil padoThl, B TOM YHCIIE C
IIOMOILBIO HU(PPOBBIX PECYPCOB, CBONCTBA BEPOSITHOCTHU B
cepuu ucnbiTaHui bepHymnm

Cayuaiinas
BeJIMYMHA
(6 )

CnyuaiiHass BeIMYMHA U PACHpPENEICHUE BEPOATHOCTEH.
MareMartnueckoe OXHJIAHHE U JHUCIEPCHs  CIly4anHOU
BenMYMHBL. [IpuMeppl MaTeMaTHMUeCKOro OXHUAAHHUA Kak
TEOPETUYECKOT0 CPEHErO 3HAYCHH S BEJIMYHHBI.

ITonsaTue 0 3akoHe 6oibIINX yncel. Vi3MepeHne BeposTHOCTEH
C OMOILBIO 4acTOoT. [IpuMeHeHune 3aKkoHa OOJIBIINX YMCE.

OcBoutb Ha 0a30BOM YpOBHe NOHATHA. Ciy4aiiHas
BEJIMYMHA, 3HAYCHUE CIIy4alHON BEJINYMHBI,
pacrnpezneneHue BEpOsITHOCTEN.

HN3yuars u o0cyxkaaTh npuMepbl AMCKPETHBIX U
HENPEPBIBHBIX CIy4alHbBIX BEIUYUH (POCT, BEC YENIOBEKa,
YUCJICHHOCTh HACEJIEHUs, IPyTrue U3MEHUYNBbIC BEIIMYHHBI,
paccMaTpUBaBIIMECS B Kypce CTATUCTHUKM), MOJEJIBHBIX
CIIy4alHbIX BEJIMYMH, CBS3aHHBIX CO CIIy4alHBIMH
onbiTaMu (OpocaHue MOHETBI, WIPaJbHOM KOCTH, CO
CJIy4yaiiHbIM BBIOOPOM H T. II.).

OcBanBare Ha  0a30BOM  YpOBHEe  IOHSATHSA:
MaTEMAaTUYECKOE OKUJAHUE CIIy4allHOM BEIMYMHBI Kak
TEOPETUUECKOE CPEIHEE 3HAYECHUE, JUCTIEPCHS CIIydallHON
BEJIMYMHBI KaK aHAJIOT JUCIIEPCUU YUCIOBOrO Habopa.
Pemiate 3aauM Ha BBIUMCIECHHWE MAaTE€MaTHYECKOTO
OKMJIAHHWSI W  JHCIEPCUM JHCKPETHOW  CIlydailHOU
BEJIMYMHBI 110 33JJaHHOMY DPACIIPEAEIEHUIO, B TOM YHUCIIE
3a/1a4, CBSI3aHHBIX CO CTpaxoOBaHUEM U JioTepesMu (c
HaIlPaBJIAIOIIEH TOMOIIIBIO).

3HAKOMHMTBCI C MaTEeMaTH4YECKUM OXHUAAHUEM U
JUCIIEPCUEN HEKOTOPBIX paCIpPENCIICHUN, B TOM YHCIIE
pacnpeneneHus CIy4aiiHON BETUUYHUHBI «UUCIIO YCIIEXOB) B
cepuu ucnslTannii beprymm.

M3yyars yactoTy CcOOBITHS B  TOBTOPSIOIIUXCS
CIIy4alHBIX ONBITAX KAK CIy4alHYIO BEJIMUUHY.
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3HAKOMHMTBLCSI C 3aKOHOM Oonbimx uucen (B Qopme
beprymnu): mpu OOJBIIOM YHCIE ONBITOB 4YacToTa
COOBITHS OJTM3KA K €r0 BEPOSTHOCTH.

PemaTh 3a1a4u Ha U3MEPEHHUE BEPOSATHOCTEH C TOMOIIBIO
4acToT (C HAIPABJISIOLIEH TOMOIIIBIO).

O0cy:KaaTh poJib 3aKOHA OOJIBIINX YKceT B 000CHOBAaHUU
9aCTOTHOTO METO/1a U3MEPEHHS BEPOSTHOCTEH.
OO0cy:x1aTh 3aKOH OOJNBIIMX YHCET KaK MpOsBICHUE
CTAaTHCTUYECKOW YCTOWYUBOCTH B M3MEHYHBBIX SIBJICHUSX,
poJib 3aKoHa OOJBIIUX YUCEN B MPHPOJE U B KHU3HH
YeJI0BEKa.

0O6006menue,
KOHTPOJIb
(10 u)

[IpencraBnenue  TaHHBIX.
BepositHOCTh CIIy4ailHOTO COOBITHSI.
koMOuHatopuku. CiiyuaiiHble BETMYUHBI U paclpeieeHus.

OmnucarenbHas  CTaTHUCTHKA.
DJIEMEHTBHI

IloBTOPATH U3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHHH.

PemaTh 3a1a4u Ha NIpeCTaBICHUE U ONKUCAHKUE JAHHBIX.
PemaTh 3a1aum Ha HAXOXKICHUE BEPOSTHOCTEH COOBITHH,
B TOM 4YHCJI€ B OINbITaX C PaBHOBO3MOXXHBIMHU
3J€MEHTapHBIMU COOBITHSIMH, BEPOSITHOCTEN
00BEIMHEHNUS W TepeceYeHus: COOBITHH, BBIYUCIITH
BEPOSITHOCTH B ONBITAX C CEPUSAMHM CIyYalHBIX UCIIBITAHUI

IIpu pa3zpabotke paboueil mporpaMMbl B TEMAaTHUYECKOM IUIAHUPOBAHUU JIOJDKHBI OBITh YUYTEHBl BO3MOXXHOCTH
WCIIOJI30BaHUs JIEKTPOHHBIX (IUPPOBBIX) 00pA30BATEIBbHBIX PECYPCOB, SBISIONIUXCS YIEOHO-METOAUYECKUMHU MaTepUaiaMU
ANIEKTPOHHBIE YYEOHUKM U 3aJaYHUKU, ODJICKTPOHHBIE OUOIMOTEKH, BHUPTYaJIbHbIC
1abopaTopuu, UTPOBBIE MPOTPAMMBI, KOJUIEKITMHU U(GPOBBIX 00pa30BaTEILHBIX PECYPCOB), UCTIOIB3YEMBIMU JIJII O0YUYEHUS U
BOCIIUTAHUS PA3JIMYHBIX TPYII TOJH30BATENCH, MPEACTABICHHBIMA B AJIEKTPOHHOM (IMGPOBOM) BUJIIE M PEaTU3YIONUMU

(MyJIbTUMEIUNHBIE POTrPaMMBlI,

nunaktrndeckue BosmMoxkHoctu KT, conepxanne KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa30BaHUH.
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