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I[TOACHUTEJIBHAA 3AIINCKA

PabGouass mporpaMma MO MareMaTUKe s OOyYaromIMXCs C 3aJep>KKOMN
ncuxudeckoro pazsutus (naiee — 3[1P) Ha ypoBHe 0CHOBHOTO 00111€TO 00pa3zoBaHuUs
MOJArOTOBJIEHa Ha OcHOBe denepaibHOr0 TOCYAapCTBEHHOTO 00pa30BaTENbHOTO
CTaHAapTa OCHOBHOro obmiero oopazoBanus (IIpuka3z Munnpocsemenus Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MuHHCTEPCTBOM IOCTHIIMK Poccuiickoi
®eneparmn  05.07.2021 1., per. Homep 64101) (maiee — @OIOC 0OO0O0),
aJanTUPOBAHHOM OCHOBHOW 00pa30BaTEeIbHOW MPOTpaMMbl OCHOBHOTO OOIIETrO
oOpa3zoBaHusi OOYYAIOMIMXCS C 3aJIEPKKON TMCUXUYECKOTO pPa3BUTHs (000pEHHOM
pemienueM ®YMO no obmemy oOpazoBanuto (mpotokos oT 18 mapra 2022 r. Ne
1/22)) (manee — ITAOOIT OOO 3IIP), paboueii mporpamMmMbl OCHOBHOTO OOIIETO
oOpazoBaHusi Mo mnpeamery «MaremaTuka», MPOrpaMMbl BOCHHUTAHUSA, C YYETOM
pacmpe/ieNieHHBIX 10 KjaccaM MPOBEPSEMBIX TPEeOOBaHUU K pe3yjbTaTaM OCBOCHUS
AJlaniTUpOBaHHOM OCHOBHOM 00pa3oBaTeIbHOM MpPOrpaMMbl OCHOBHOTO OOILEro
oOpa3oBaHHsl OOy4alOUIMXCA C 3aJEPKKONM TMCUXMYECKOTO pa3BuTHsA. B paboueit
porpaMme y4dTeHbl HJeu U mojoxkeHus KoHuenuuu pa3BUTHS MaTeMaTUYECKOIro
oOpazoBanus B Poccuiickon @eneparuu.

OO0mas xapakrepucTuka yue0Horo npeamera «MareMmaTuka

VYuebuniit mpeamer «MarteMaTtvka» BXOAWT B MPEAMETHYIO 00JacTh
«Marematuka u uHPopMatuka». OH CIOCOOCTBYET Pa3BUTHUIO BBIYUCIUTEIBHON
KyJIbTYpbl M JIOTUYECKOIO MBIILUIEHUS, (OPMHPOBAHUIO YMEHHS IMOJIb30BATHCA
aNropuTMaMM, a TakKe NPHUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B
MOBCEIHEBHON ku3HM oOydaromuxcss ¢ 3[IP. VueOHwlii mnpeaMer pa3BUBaET
MBIIUIEHWE, TPOCTPAHCTBEHHOE BOOOpakeHHe, (PYHKIMOHAIbHYIO TIPaMOTHOCTb,
YMEHHMSI ~ BOCIPUHMMAaTh W KPUTHYECKH  aHAJIM3UPOBaTh  MHGOpMAIIUIO,
MIPEICTABJICHHYIO B PA3JIMYHBIX (popmax.

OOyueHne mMaTemMaTUKe JAET BO3MOXHOCTh pa3BUBaTh y oOywatonuxcs ¢ 3[1P
TOYHYIO, PAllMOHAIbHYI0O U WH(OPMATHBHYIO pedb, YMEHHUE OTOHMpaTh Hauboiiee
MOIXO/ISIIINE SI3BIKOBBIE, CUMBOJMYECKHE, TpapUUecKue CpeAcTBa JUIsl BBHIPAKECHUS
CYXKJICHUI U HATJISIIHOTO UX MPECTABICHHUS.

HeobxoaumMbpiM KOMIOHEHTOM OOIIIEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUU
ABJISIETCST  OOIee 3HAKOMCTBO C METOAAMM  TMO3HAHUS  JACHCTBUTEIBHOCTH,
IIPEACTABIICHHUE O MPEAMETE U METOIAX MATEMATUKH, UX OTJIMYUN OT METOJIOB IPYTHUX
€CTECTBEHHBIX U F'yMaHUTApHBIX HAYK, 00 OCOOCHHOCTSAX MPUMEHEHUS MaTEeMaTUKU
JUISL pelIeHUs] Hay4YHbIX W NPUKIaAHbIX 3adad. Takum o0pa3oM, MaTreMaTUyecKoe
oOpa3zoBaHKne BHOCUT CBOU BKJIa/ B (popMupoBaHue 0011Iei KyIbTyphl YeJIOBEKA.

W3ydyeHne MareMaTUKU TaKKe CIIOCOOCTBYET 3CTETHUYECKOMY BOCHHUTAHUIO
YeJI0BEKa, MOHUMAHUIO KpPAacoThl M M3AIIECTBA MATEMaTUYECKUX PACCYKICHUM,
BOCHPUATHIO TEOMETPUUECKUX (HOPM, YCBOCHHUIO UI€U CUMMETPHUH.



[Iporpamma oTpaxaeT cojepkaHue oO0yueHus mpeameTy «MaremaThuka» c
y4eTOM 0CO0BIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN oOyuaromuxcs ¢ 3I1P. Opnanenue
y4eOHBIM MpeaMeToM «MaTemaTrnkay MpeCTaBIseT OMPENeICHHYIO CI0XHOCTD IS
yaamuxcsa ¢ 3[IP. V oOyuarormuxcs ¢ 3IIP Hambosiee BBIpaXe€HBI OTCTABaHUS B
Pa3BUTHHM CIOBECHO-IOTUYECKHX (OPM MBIIUIEHHSA, IO03TOMY aOCTpakTHbIE U
OTBJICUEHHBIE KATErOPUH UM TPYIHOAOCTYHHBL. B TOXe BpeMsa NpH CHeluaibHOM
oOydueHHH OOyd4arolmuecss MOTYT BBIIOJHATH 3aJaHus 1o aidroputMmy. OHu
BOCITPUMMYMBBI K MOMOIIM, MOTYT BBIIIOJIHUTh NEPEHOC HA aHAJIOTMYHOE 3aJaHHE
YCBOEHHOro crocoba penieHusi. CHMXKEHHE PA3BUTHSA MBICIUTENBHBIX ONEpalil U
3aMEUIEHHOE CTAaHOBJICHHE JIOTUYECKUX JACHUCTBHM NPUBOIAT K HEIOCTATOYHOM
OCMBICJIEHHOCTH COBEpIIAEMBIX Y4E€OHBIX JEHCTBHUM. Y 00ydarouuxcsi 3aTpyIHEHBI
CUETHBIE BBIUYMCIICHUS, NPOU3BOAUMBIE B yM€. B INHCbMEHHBIX BBIUHUCICHUSX OHU
MOTYT MPONYCKaTh OJIMH U3 MPOMEXKYTOUHbIX maroB. [Ipu pabGoTe ¢ YHMCIOBBIMU
BBIPQKEHUSIMU, BBIYMCICHUEM WX 3HAYEHUS MOTYT HE YIEPKUBATh IPAaBUJIbHBIN
nopsiiok aevctBuid. [1pu ympoienuu, mpeodpa3zoBanuu BeipakeHuit yuammuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO MPUHATH PEIICHHE O IMOCJIEI0BATEIbHOCTH BBITOJIHEHHUS
nercTBuii. KOHKPETHOCTh MBIIUICHUSI OCIIOXKHSET YCBOCHUS HAaBbIKA PEIICHUS
YpPaBHEHMH, HEPABEHCTB, CUCTEMBbI YpaBHEHUU. VM ManoIOCTymHO COBEpILICHHE
00paTUMBIX ONEpaLIUN.

Huskuii  ypoBeHb  pa3BUTHsS  JIOTUYECKUX  ONEpAalMd, HEIOCTAaTOYHAas
00OOLIEHHOCTh MBIIUICHUS] 3aTPYAHSIOT HU3ydyeHHe TeMbl «DYHKIMW»: MpH
onpeaeneHU (QYHKIUMOHAJIBbHOW 3aBUCUMOCTH, IMPU OINHCAHUU TIpaduyecKoit
CUTYalluH, UCIIOJIb3Ysl T€OMETPUUYECKUH, anreOpanyeckuil, PyHKIIMOHAIbHBIN SA3BIKH.
Hepenko yuamiuecst He BUIAT pa3HULBI MEXAy 00JacTbio onpeaeneHuss GyHKIUN U
00J1aCThIO 3HAUYCHUH.

Pemenue 3amay cONpsiKEHO C TPYIHOCTAMU OQOPMIIEHUS KpPAaTKOW 3amucH,
MPOBE/ICHMS aHAIM3a YCIOBHS 33[1a4M, BBIACICHUS CylecTBeHHOro. O0yJaronimecs ¢
3I1P 3aTpynHstOTCS clefaThb YMO3AKIIOUEHHE OT OOIIEero K YacTHOMY, HEPEIKO
BBIOMPAIOT HEpalMOHAJIbHBIE CIOCOOBI  pEIIEHUs, WHOrJa OrpPaHUYHUBAIOTCSA
MaHUNYJIALUSMH C YACIAMH.

[Ipn wm3yuyeHuum reomeTpuueckoro wmarepuana oOydarommecs ¢ [P
CTAJIKUBAIOTCS €  TPYAHOCTBIO  JEJaTh  JIOTUYECKUE  BBIBOJBL,  CTPOMUTH
IIOCJIEIOBATEIbHBIE pacCyskIeHus. HenpouHble 3HaHNUsI OCHOBHBIX TEOPEM I'€OMETPHUH
OPUBOJUT K OIIMOKAaM B PEIIEHUWU IeOMETpHuUecKux 3aaad. OOydyaromiyecss MOryT
MOJIMEHUTH (POPMYJTy, HENPABUIBLHO NPUMEHUTH TeopeMy. K cepbe3HbIM ommbKaMm B
pelmieHnuy  33Ja4y  OPHUBOJAAT  HEAOCTAaTOYHO  PA3BUTHIE  MPOCTPAHCTBEHHbBIE
npeacTaBieHus. VM ClI0KHO BBIIIOJIHUTH YEPTEXK K YCIOBHIO, B TUCbMEHHBIX paboTax
OHM HE MOT'YT IPUBECTU OOBICHEHUE K UEPTEXKY.

To4YHOCTH 3aMIOMUHAHUS U BOCITPOU3BEACHHS Y4€OHOI0 MaTepralia CHUKEHBI 10
MpUYMHE CJIAa00CTH MHECTHYECKOW JEeATEIbHOCTH, CYXeHUs oO0beMa MaMATH.
O6yuaronmumest ¢ 3IIP TpeOyeTcsi Oosbllie BpeMEHM Ha 3aKpeIyieHue MaTepuala,
aKTyanu3alus 3HaHUH 10 0Nope MPHU BOCIIPOU3BEICHHH.

J51g mpeoiosieHrs TPy IHOCTEH B U3y4eHUH yueOHOTro peameTa «MareMaTuka
HeoOxoanMa afanTarus oObeMa M XapakTepa yuyeOHOTO Marepuaia K
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MO03HABATENLHBIM BO3MOXKHOCTSAM yuaiuxcsi ¢ 3I[IP. Cnegyer yueOHBII Marepuan
NPENOJHOCUTh HEOOJIBIIMMHU TOPLUHUAMH, YCIOXKHSS €ro MOCTENEeHHO, M3bICKUBATh
cnocoObl  afanTalMi  TPYOHBIX 3aJaHUM, HEKOTOpble TEMbl JaBaTh Kak
03HAKOMUTEIIBHBIE; UCKIIFOYAaTh OTJAEIbHBIE TPYAHBIE TOKA3aTEIbCTBA; TEOPETUUECKUI
MaTEepUAl PEKOMEHIYETCA H3y4daTb B IPOLECCE IPAKTUYECKOM NESITEIbHOCTH IO
pemieHnto  3agady.  OpraHuyeckoe €AUHCTBO MPAKTHYECKOW UM YMCTBEHHOU
ACSTEIbHOCTH Y4YalllUXcd Ha YypOKaX MAaTeMaTUKH CIIOCOOCTBYIOT MPOYHOMY U
CO3HATEILHOMY YCBOCHHIO OA3MCHBIX MAaTEMATHYCCKUX 3HAHUN M YMEHUM.

Heau u 3anaun n3yvyeHus yueOHoro npeamera «MaremaTuka»

[TpuopuTteTHBIME Yerimu 00ydeHUS MaTeMaTHKe B 5—9 Kitaccax sIBISIOTCS:

* (dopMHpOBaHUE MEHTPATHLHBIX MATEMATHYCCKUX MOHSATUN (YUCIIO, BEIMYWHA,
reoOMETpUYECKast durypa, IepeEMEHHas, BEPOSITHOCTb, byHKIHA),
00€eCIeYnBaOIINX MPEEMCTBEHHOCTh U IMEPCIEKTUBHOCTh MAaTEMaTUYECKOIrO
oOpazoBanus ooyuatomuxcs ¢ 311P;

* nojaBseneHue odydarommxcs ¢ 3[1P Ha 1ocTyrnmHOM 1711 HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATUKHU U OKPY>KAIOIIeT0 MUpPa, MOHUMAaHUE MaTEMATUKHU KaK
YacTH OOLIEH KyJIbTYypbl YEJIIOBEUECTBA;

" pa3BUTHE WHTEIJIEKTYaJbHBIX W TBOPUYECKUX CIOCOOHOCTEM OOyYaromuxcs C
311P, no3HaBaTeIbHON aKTUBHOCTH, UCCIIEIOBATEIIbCKUX YMEHUN, KDUTUYHOCTH
MBIIUIEHUS, UHTEPECA K N3YUCHUIO MAaTEMATUKU;

* (dopmupoBaHue (YHKIMOHATIHLHON MaTeMaTH4eCKOM TPaMOTHOCTH: YMEHUS
pacro3HaBaTh  NPOSBICHUS  MAaTEMaTUYECKUX  MOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEHN B peAJIbHBIX )KU3HEHHBIX CUTYaIUAX U MPU U3YUYECHUH IPYTUX
Y4€OHBIX TPEAMETOB, TMPOSIBJICHUS 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH,
dbopMyIUpoOBaTh UX Ha S3bIKE MAaTEMaTUKH W CO3/1aBaTh MAaTeMaTUYECKHUE
MOJIEIM, TMPUMEHSATh OCBOCHHBIM MaTEeMaTUYECKUW amnmapar i perieHus
MPAaKTUKO-OPUEHTUPOBAHHBIX  3aJlay, HWHTEPIPETUPOBaTh W  OICHUBATh
MOJTyYEHHbIE PE3YJIbTATHI.

JlocTikeHue 3Tux 1enei o0ecreuynBaeTcs peieHueM CIeIYIONINX 3a0ay.

» dopmupoBath y oOyuarommxcs ¢ 3I[IP HaBeiku ydeOHO-TTO3HABaTEIbHOU
NESATEIbHOCTH: TUIAHUPOBAaHUE pal0OThl, TOWCK pAIMOHAIBHBIX MyTeHl ee
BBITIOJTHEHUS, OCYIIIECTBIECHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBATh HMHTEIUIEKTYaJIbHOMY pPa3BUTHIO, (OPMUPOBATH KayeCTBa,
HEO0OXOIMMbIE YETIOBEKY JIsl TIOJTHOLIEHHO! JKU3HU B COBPEMEHHOM OOIIIECTBE,
CBOMCTBEHHBIE MATEMATUUYECKOU AEATEIbHOCTU: SICHOCTU U TOYHOCTH MBICIIH,
WHTYUIIUH, TPOCTPAHCTBEHHBIX MPEACTaBICHUM, CIOCOOHOCTH K MTPEOI0JICHUIO
TPYAHOCTEN;

* (¢hopMHUPOBATh KJIIOUEBBIC KOMIICTCHIIMU Y4YaIllMXCS B paMKax MpPeIMETHOU
obOnactu «Marematuka 1 HHPOPMATHUKAY,;

" pa3BUBATh MOHATUHHOE MbILUIEHUS o0ydatommxcs ¢ 3I1P;



" OCYHIECTBIJISITH KOPPEKIMIO MO3HABATENBHBIX IpolieccoB oOyuaromuxcs ¢ 311P,
HEOOXOJMMBIX [IJII OCBOEHHS IMPOTPaAaMMHOTO MaTepuaia Mo ydyeOHOMY
pEeIMETY;

" [peaycMaTpuBaTh BOZMOXKHOCTh KOMIIEHCAIIMU 00pa30BaTEIbHBIX ACPHUIIITOB B
OCBOCHHMH MPEIIIECTBYIONIETO MPOrpaMMHOT0 MaTepHalia y oOy4aronuxcs C
3IIP 1 HEZOCTATKOB B UX MAaTEMaTUYECKOM Pa3BUTHUH;

" copmMHupOBaTH YCTOWYUBBIA HHTEPEC YUAIIUXCS K IPEIMETY;

" BBIABIISATH M PA3BUBATh MAaTEMATHUYECKHE U TBOPUECKHE CITIOCOOHOCTH.
OCHOBHBIE JIMHHM COJIEpKaHUsl Kypca MareMaThku B 5—9 kmaccax: «Hucna u

BBIUHCTICHUS», «Anredpa» («AnreOpandeckue BBIpaXEHHUS», «YpaBHEHHS U
HepaBeHCTBa»), «Dynkium», «l'eomerpus» («['eomerpuueckue ¢urypsl u ux
CBOMCTBay», «MI3MepeHne reOMEeTpUUECKUX BETUUHUHY), «BEpOATHOCTD U CTATUCTUKAY.
JlaHHBIE TMHUU Pa3BUBAIOTCS MAapajuIeNIbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOMN
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHA OT JApPYrod, a B TECHOM KOHTaKTe W
B3aumozeiictBun. Kpome »3Toro, ux oOBbEAMHSET JIOTMYECKas COCTABIIAIOILAS,
TPaJAULIMOHHO ITPUCYIIAsl MATEMATHUKE U IIPOHU3BIBAIOIIAS BCE MATEMATHYECKHUE KYPChI
u coaeprkatenbHble uHuu. ChopMynnpoBaHHoe B deepalibHOM rocyJapCTBEHHOM
o0pa30BaTeNbHOM CTaHJAapTe OCHOBHOTO OOIIEro oOpa3oBaHusi TPEOOBAHUE «YMEThb
OIEpUPOBATh NOHATHAMMU: ONPEACIICHUE, aKCHOMA, TEOPEMA, I0KA3aTEIbCTBO; YMEHUE
pacno3HaBaThb HMCTUHHBIE M JIOKHBIE BBICKA3BIBAHUA, IPUBOAUTH IPUMEPHI U
KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHMS U OTPHULIAHUS BBICKA3bIBAHUI OTHOCUTCS KO
BCEM Kypcam, a pOpMUPOBAHHUE JIOTHYECKUX YMEHHI paclpeaessseTcs N0 BCEM rojam
00yueHHUsI Ha YPOBHE OCHOBHOTI'O 00I1Iero 00pa3oBaHuUsl.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOUIEE NPEIMETHBIM pe3yJbTaTaM
ocBoenus [IpumMepHoil pabouell mporpaMMbl, paclpeAesI€HHBIM 10 ToJaM 00y4YeHus,
CTPYKTYPUPOBAHO TAaKMM 0OOpa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHUIMUIHUAIbHBIM
BompocaM oOydJarommuecss oOpamfajiuch HEOJHOKPATHO, 4YTOOBI  OBJIAJICHHE
MaTE€MaTUYECKUMH TMOHATUSAMH M HABBIKAMHM OCYIIECTBISJIOCH IOCIEIOBATEIBHO U
MOCTyNaTeNbHO, C COOJIOACHUEM NPUHLHUIIA MPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS
BKJIIOYAJIMCh B OOIIYI0 CUCTEMY MAaT€MaTUYECKUX MPEICTaBICHUNA OOYy4aroluXcs C
3I1P, pacmmpss u yriuyosnsst e€, oopa3ys mpoyHble MHOKECTBEHHBIE CBA3U. OOIIMe
eI u3ydeHus: yueOHoro mpeamera «MaremaTuka» mpejactaBiieHbl B [IpumepHoit
paboueil mporpaMme OCHOBHOT'O 00I1Iero 00pa3oBaHUs.

Oco0enHocTH 0TOOpPA M aJaNITAIIMU Y4eOHOI0 MAaTepHraJia 0 MATEeMATHKeE

O6yuenune ydeOHOMY mnpenmeTry «MaremaTukay CTPOUTCS Ha CO3JAaHUU
ONITUMAJIBHBIX YCJIOBHH JIJIi YCBOCHHS MPOTPAMMHOIO MaTepuaia 00y4JaromuMHucs ¢
3I1P. Bonwioe BHUMaHue yaemsieTcss 0TOOpy y4eOHOro MaTepualia B COOTBETCTBHUH C
MPUHIUIIOM JOCTYMHOCTH TMPU COXPAHEHUHU OOIIero 0a30BOro YpOBHS, KOTOPBIN
JIOJDKEH T10 COACPIKaHUIO U 00beMY OBbITh aJanTHPOBAHHBIM sl oOy4Jatomuxcs ¢ 3[1P
B COOTBETCTBUU C HX OCOOBIMM oOOpazoBaTeabHbIMU MOTpeOHOCTsIMU. Cremyer
o0JieryuTh OBJaJicHHEe MaTepuanioM oOydaromumuca ¢ 3IIP mocpeacTtBoM ero
JE€TaTBLHOTO OOBSICHEHHS C CUCTEeMAaTHYECKUM TTOBTOPOM, MHOTOKPATHOM TPEHUPOBKHU
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B MPUMEHEHUU 3HAHWM, MCIOJIb3ys MPHUEMBl aKTyalu3aluu (BU3yasibHas oOIopa,
naMsITKa).

HN3menenus nporpaMmmsl B 5—9 kiaccax

Mamemamuxa 6 5 u 6 knaccax

B 03HaKOMHUTEIBHOM IIJIJAHE PEKOMEHAYETCS HW3y4daTh CIEAYIOIIHE TEMBI:
«Pumckas Hymepauus», «PaBuble Qurype», «umuaap, xonyc, mapy», «Kyo»,
«IIpssmoyronpHbIN mapamnenenumnen», «llepemenenre Mo KOOpAMHATHOW TPSIMON»,
«Mopayne yucna», «HucnoBble MpoMexyTkn»; «MacmTab» (M3ydaercs B Kypce
«I"eorpadus»); «M300paxkenrne reoMeTpruuecKux (GUryp Ha HETMHOBAHHOMW Oymare
UCIIOIb30BAaHUEM LHUPKYJSA, JIMHEWKH, YroJIbHUKA, TpaHCHopTUpa», «/lnuHa
OKpYykHOCTHY», «IInomane kpyra», «llapamnensasie npsMsie», «llepneHauKyIsspHbIe
npsimbeie», «OceBasi U LUEHTpaJIbHAST CUMMETPUM» (M3ydaeTcsi B Kypce T€OMETPHH);
«beckoHeuHbIe TEPUOAUYECKHE JeCATUYHBbIE npoOu. JlecaTuuHoe npuOIKEHHE
OOBIKHOBEHHOM ApoOn» (M3ydaeTcs B Kypce ajreopsbl).

Crenyer yMEHBIIMTh KOJHMYECTBO YacOB Ha cleayromue TeMbl: «Pemenue
JOTMYECKUN 3amau», «lnumHa otpeskay, «lllkanb», «PacnpenenuTenbHbli 3aKOH
YMHOKEHHUS», «3aMKiCh MPOU3BEACHUS C OYKBEHHBIMU MHOXUTEIIMIWY, «IlocTpoeHue
KOH(Urypanuii u3 vactel npsMon, OKPYKHOCTH Ha HEIMHOBAHHOM M KJIETYATON
oymarey, «Jlenurenu u kpatHbie. [IpusHaku nenumocTtn», «Hambonpmmii oOmmii
JIENUTENIb U HauMeHblee obIiee KpaTHoe. J[eMMMOCTh CyMMBI M TIPOU3BEIACHUS.
«IIpuBenenue 1podu K HOBOMY 3HaMEHATeN0y, «HaxoxkIeHrne 4acTu 1eJI0Tr0 U 1eJI0ro
o ero yactu». «OKpyrieHue AECITHYHBIX Jpolei». «Pemienne 3agad nepedopom
BCEX BO3MOYKHBIX BapUaHTOB». «CocTaBieHHEe OYKBEHHBIX BBIPAKEHUN IO YCIOBUIO
3aaun». BeicBOOOAMBIIMECS YaChl MOKHO MUCIIOJI30BaTh HA MOBTOPEHUE (B HAYaJIe U
KOHLIE Y4E€OHOT0 roJia), Ha U3y4YeHHe HauboJee TPYIHbIX U 3HAYMMBIX TeM: B V Kiiacce
— Ha pelIeHre ypaBHEHUM, MPUBEICHHE JPOOU K HOBOMY 3HAMEHATE0, YMHOXKEHUE U
JieJIeHUue JECATUYHBIX JpoOeit, m3mepeHue yrioB; B VI kmacce — paelicTBus ¢
MOJIOKUTEJIBHBIMU U OTPULIATEIbHBIMU YUCIIAMH, PEIIEHUE YPABHEHHH, CI0KEHUE U
BBIYMTAHHUE YHUCEII, COJEPIKAIINX IIEIYI0 U JPOOHYIO YacTh, HA YMHOXXEHUE U JICJICHNE
O0OBIKHOBEHHBIX JAPOOEH.

Anzeopa

B 03HaKOMUTENBHOM IUIAHE PEKOMEHAYETCS HU3Yy4daTh CIEAYIOIIUE TEMBI:
«ppaunonanbabie uyncia. [elicTBUTENbHbIE Ynciay, « CpaBHEHHE IEMCTBUTEIbHBIX
quces, apu@METHISCKUE ACHCTBHS C JIEWCTBUTEILHBIMU udncliaMuy, «HaxoxneHue
MPUOJIMKEHHBIX 3HAYEHUW KBaApaTHOro KopHs», «Teopema Buera», «Pemenus
YPaBHEHHI TPETHEN U YETBEPTOM CTENEHEN PA3JI0KEHUEM HA MHOKUATENN, « DyHKINA y
=vx u ee rpapuk», «llorpemHocTs M TOYHOCTb NPUOTKEHHS», «YUeTHble H
HeueTHble QyHKIMNY», «DyHKmus y=x"», «DyHknus y= ax?, ee rpa@uk ¥ CBONCTBA.
I'paduku Gynkuumii y= ax? + N u y=a(x-m)?, «YpaBHEHHE C JBYMs IIEPEMEHHBIMHU U €TI0
rpaduky», «I'papuueckuil crnocod penieHus CuCTeMbl ypaBHeHMi», «300pakeHue



YJICHOB apuU(METUYECKON U T€OMETPUUECKON MPOTrPeccuili TOUKaMU Ha KOOPIMHATHOM
NJI0CKOCTH. JIMHENHBIN U SKCIIOHEHIUAIBHBIN pOCT. CIIOKHBIE TPOLICHTHD.

Cnegyer yMEHBIIUTh KOJMYECTBO YAaCOB Ha H3ydeHHE TeM: «DopMysbD»,
«JloKka3arenbCcTBO TOXIECTBY», «JIMHEHHOE ypaBHEHHE C JIBYMS HEHU3BECTHBIMMY,
«I'padux nuHEHHOTO ypaBHEHHs C IBYMs NepeMeHHbIMIY, «['paduueckoe perienue
JIMHEHHBIX YPAaBHEHUI M CHUCTEM JIMHEHHBIX ypaBHEHMI», «CBOMCTBA KBaJApaTUYHOM
byHKITUN.

BricBoOOIMBIIIMECST  Yachl PEKOMEHIYETCS MCIOJIb30BaTh: JUISL  JIydIlen
npopaboTku Hambojee BaKHBIX TeM Kypca: «Pemienue ypaBHeHuit», «PerieHue
CUCTEM ypaBHEHUI», «COBMECTHbIE NEHUCTBUA C Apo0sMuy, «lIprumMeHeHne CBONCTB
apu(pMETUYECKOTO KBAJPaTHOTO KOPHS»; Ha TIOBTOPEHHE, pEIICHHEe 3ajad,
npeoOpa30BaHUE BBIPAXKEHHMI, a TAK)KE HA 3aKPEIUICHUE U3YUEHHOTO0 MaTepuara.

T'eomempus

Crnenyer OCHOBHOE BHUMAaHHE YAEIUTh MPAKTUYECKOW HAIPAaBICHHOCTH Kypca,
UCKJIIOYMB M YINPOCTUB HAMOOJee CIOXKHBIA JJIsi BOCIPHUATHS TEOPETUUECKUIL
matepuan. Ha ypokax reoMeTpum HEOOXOAMMO MAaKCUMAJIbHO HCIOJIb30BaTh
HarJsiHbIE CpefcTBa OOy4eHHUs, OOJbllle MPOBOJUTH MPAKTHYECKUX pabdoT ¢
yYallUMHUCS, pemath 3a1aud. CTpOUTh pellleHre 3a7a4 IpH MOCTOSHHOM OOpallleHun
K HarJBITHOCTH — PUCYHKaM M YE€pPTEkKaM.

O3HakoMuUTENBHO JaTh TeMbl: «TeopeMbl M JOKa3aTenbCTBO. AKCHOMBIY,
«/lokazaTenbcTBO  OT NPOTUBHOTO», «CyIIECTBOBAHHE M  E€IMHCTBEHHOCTH
MEPIEHAUKYIISIpa K OpsAMOi», «MeTos reoMeTpudeckux mMecr», «MeTtoa yaBOCHHUS
Mennansly, « Teopema @aneca u TeopemMa 0 MPONOPLUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojbHuKa», «I3MeHeHrne TPUroHOMETPUYECKUX (PYHKIUN TIPU BO3pAaCTaHUN
yria», «DopMynsl IS PaguyCoOB BIMCAHHBIX M OIMCAHHBIX OKPYKHOCTEU
ITPABWJIBHBIX MHOTOYTOJIBHUKOB)», «YpaBHEHUE NpsIMOi», «llBrkeHune», «CBouCTBa
IOBWKEHUS», «Teopema 0 MpOU3BENEHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KACATEIBHOW.

Crnenyer yMEHBIINTHh KOJHMYECTBO 4YacOB Ha M3ydeHHE TeM: «CHMMETpHYHBIE
¢urypsl. OCHOBHBIE CBOMCTBA OCEBOM cCUMMETpHUN», «L{eHTpaibHast CHMMETPHSI,
«ITapannenbubiii mepenocy, «lloBopor», «lIpeobpazoBanue mogodbus. IlomoOue
COOTBETCTBEHHBIX 3JEMEHTOBY», «OCHOBHBIE 33Ja4d Ha IIOCTPOECHHE C ITOMOILBIO
UUPKYJIS W JIMHEWKW», «JleKapTOBBI KOOpAMHATBI HA IUIOCKOCTH», «Perienue
TPEyroJabHUKOBY, «Ilomobue dhurypy.

BbicBOOOIMBIIIKECS YAChl HUCTIOIB30BAaTh HA PEILICHUE 33/1a4 U IOBTOPEHHUE.

Bepoamnocmo u cmamucmuka

B cBsi3u ¢ TeM, YTO NaHHBIM KypC BBI3BIBAET HAMOOJBLINE CIOXKHOCTH JUIS
oOyuatomuxcst ¢ 3IIP, cBsi3aHHBIE CO CHHKEHHBIM YPOBHEM pa3BUTHS CIOBECHO-
JIOTUYECKOT0 MBIIUJICHUSI, €r0 M3yYeHHUe JIOJDKHO CTPOUTHCSA Ha 0a30BOM YpOBHE M
JOCTYIIHOM Ul YYEHMKOB Marepuase. OCHOBHOE BHUMAaHHE CIEAYET YAEIUTh
paszmenaM, CBA3AHHBIMH C TIOBTOPEHMEM IIPOMIAEHHOIO MaTepuana, YBEIUYUTh
KOJIMYECTBO YINPAXKHEHUM W 3aJaHUM, CBSI3aHHBIX C NPAKTUYECKOU AEATEIBHOCTHIO
00yJarommxcs.



HeoOxoaumo nepecMOTpeTh COAEpXKaHUE TEOPETHYECKOIo Marepuana |
XapaKTep €ro M3JI0KECHMs: TEOPETHMYECKUMH Marepuasn IPErnoJHOCUTh B IPOLECcCce
peleHns 3a7a4 M BBITOJHEHUS 3aJaHUM HaIrJBIAHO-TIPAKTUYECKOIO XapakTepa; He
TpeOOBaTh BBIBOJIa M 3alIOMHHAHUSA CIIOKHBIX (OPMYJI, PEIICHUs HEeCTaHAApPTHBIX,
TPYROEMKHUX 3a1aHUM. P TeM cienyeT nu3ydaTh B O3HAKOMUTEIIBHOM ILUIAHE.

[Iporpamma mnpenocTaBiseT aBTOpy paboueil mporpamMmbl CBOOOAY B
pacmpesieieHu MaTepuaia Mo 4eTBepTsM (TpumecTpam). PacrpenencHre BpeMeHH
Ha W3Y4YCHHE TEM B TEUEHHE YYEOHOTO TOJa CaMOCTOSTEIBHO OIPEaesaeTCs
o0pa30BaTeNbHON OpraHu3anyeil ¥ 3aBUCUT OT OCOOCHHOCTEH TPYIITBI 00y4YarONTXCs
¢ 3IIP u ux ocoObix 00pa3oBaTENbHBIX MOTPEOHOCTEH.

IIpuMepHbIe BUABI AesiTeIbHOCTH 00yuaromuxcs ¢ 3I1P, 06ycinoBiennblie
0co0bIMHU 00pa30BaTeJIbHBIMU MOTPEOHOCTAMH U 00ecCIIeYNBAKOIIHNE
OCMBICJICHHOE 0CBOCHHE COJIePKAHNH 00PA30BaHUA 10 MPeIMeTy
«MaremaTuka»

Conepxxanue BUIOB JesTenbHOCTH oOyuwatrouuxcsa ¢ 3[IP onpenensierca ux
0coObIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAMU. [IOMUMO HIMPOKO HCIONB3YyEMBIX B
OOII OO0 obuwmx a1 Bcex 00y4aromuxcsi BUJOB ACATEIbHOCTU CIEAYET YCUIIHTh
BU/IBI ICATEIHHOCTH CHEIU(PUYHBIC IS JaHHOW KaTerOpuu JEeTel, 00ecTieYnBaroIie
OCMBICIICHHOE OCBOCHHME COACpXKAHMsS OO0pa3OBaHUsA II0 MNPEAMETY: YCHIICHHE
MPEIMETHO-TIPAKTUIECKON JESITEbHOCTH C aKTHUBHM3AIlMe CEHCOPHBIX CHCTEM;
YepeOBaHUE BHJOB JICATEIBHOCTH, 3aJCHCTBYIOIIUX pA3IUYHBIE CEHCOPHBIE
CHCTEMBI; OCBOCHHE MaTepHalia ¢ OMOPOil Ha aJITOPUTM; «IIOMIATOBOCTHY B M3YUYECHUU
MaTepuasa; UCTOIb30BaHHUE JOMOIHUTEIbHON BU3YAIbHOM OMOPHI (CXEMBbI, 1a0JIOHBI,
OTOpHBIE TaOJMIIbI); PEUEBOM OTYET O MPOIECCe U pe3ysibTaTe JeATEIbHOCTH;
BBITIOJTHEHUE CIIEUUANbHBIX 3a/laHui, OOECHEeUMBAIOIINX KOPPEKLIHUIO PETyJIsaIuu
y4eOHO-103HABATEIbHOM I€ATEIbHOCTH U KOHTPOJIb COOCTBEHHOI'O pe3yibTara.

[TpumepHasi TemaTuueckass M TEPMHHOJIOTHMYECKAsl JIEKCMKAa COOTBETCTBYET
OOIT O0O0.

Jns oOyuvarommxcs ¢ 3IIP cyliecTBEeHHBIM SIBISIOTCA MPUEMBI PabOThI C
JIEKCUYECKUM MartepuajoM Mo mnpeamery. IIpoBoaurcs cnenmanbHas paboTa MO
BBEJICHUIO B AaKTHBHBII CIOBapb OOYYaIOIIMXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHH.
N3y4yaembie TEpMUHBI BBOSATCS HA TTOJMCEHCOPHOW OCHOBE, 00s3aTeIbHa BU3yalbHas
NOJIIEPAKKA, AITOPUTMBI paOOTHI C ONPEAETICHUEM, OITIOPHBIE CXEMBI JJIs aKTyaIu3aluu
TEPMHUHOJIOTHH.

Mecto yueOHOro npeamera «MaremaTnka» B y4eOHOM ILIaHe

B cootBerctBUM ¢ DenepanibHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 001Iero oOpa3oBaHMsl y4eOHBIM mpeaMmeT «MaTtemaThka
BXOJHUT B TMpEeAMETHYI obnacth «Marematuka W WH(POpPMATHUKA» € SBISETCA
o0s13aTenbHbIM 171 u3ydeHus. B 5-9 kiaccax yueOHbIN nipeamer «MaTtemaTukay
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TPAJAMIIMOHHO M3y4YaeTcs B paMKax CIeIyIoluX yu4eOHbIX KypcoB: B 5-6 kiaccax —
Kypca «Marematuka», B 7-9 Kkiaccax — KypcoB «AnreOpa» (BKJIHOYas 3JIEMEHTbI
CTaTUCTUKA M Teopun BeposTHocTed) u «['eomerpus». Hacrosmeid nporpammoit
BBOJIUTCS CAMOCTOSITENIbHBIN y4eOHBIN Kypc «BeposITHOCTh U CTATUCTUKAY.

HacToseit mporpaMmoit mpeycMaTpuBaeTcCs BbIJICICHUE B yUeOHOM TUIaHe Ha
M3y4YEeHHE MaTeMaTUKH B 5—6 Kiiaccax 5 yueOHBIX 4aCcOB B HEICIIO B TEUCHUE KAXKIOTO
rojia o0yueHus, B 7-9 kiaccax 6 yueOHBIX 4acOB B HEJENIO B TEUCHHE KaXKJOro rojia
o0yueHus, Bcero 952 yueOHBIX yaca.

Coneprkanue yueOHOro npenMera «MaTtemaTuka», NpeacTaBIeHHOE Bpadouei
nporpamme, cootBercTByeT ®I'OC OOO, 0ocHOBHOM 00pa3oBaTeNbHON IMporpamme
OCHOBHOTO 00IIero o0Opa3oBaHWs, aJalTHPOBAHHON OCHOBHOW 00pa3oBaTeIbHOMN
nporpaMMe OCHOBHOTO 0O0Imero o0pa3oBaHusi OOYyYarOMIMXCA C  3aJep>KKON
MICUXUYECKOTO Pa3BUTHSL.

TemaTuyeckoe IJIaHUPOBAaHUE YYEOHBIX KYpCOB U PEKOMEHIYEMOE
pacnpeziesieHue yueOHOro BpeMEHU I U3YyUEHHS OTJEIbHBIX TEM, MIPEAJIOKEHHBIC B
HACTOSIIEN MporpaMMe, HaJl0 pacCMaTpUBaTh KaK IPUMEPHBIE OPUEHTUPBI B TIOMOLIb
COCTaBUTENIO aBTOPCKOW pabouell mporpamMmbl M MPEXJIE BCEr0 YUYMUTETIO. ABTOP
paboueil mporpaMMbl BIIpaBE YBEIUYMUTH NPEJIOKEHHOE YUCIO y4EOHBIX YacoB Ha
TeMbl, TpeOyromue Oojiee ATUTENBHOTO H3ydeHus oOyuaromumucs c¢ 3P, wmm
YMEHBUIUTh KOJIMYECTBO YAaCOB Ha TEMBI, N3y4aeMbI€ HAa O3HAKOMHUTEIBHOM YPOBHE.
JlomycTuMO TakXke JIOKaJIbHOE IMEpPEPACTIPENEICHHE U TEPECTAHOBKA 3JIEMEHTOB
colepKaHUsi BHYTPU JaHHOro kijacca. KonMuecTBO MPOBEPOYHBIX  padoT
(TeMaTH4EeCKUi U UTOTOBBIN KOHTPOJIb Ka4e€CTBAa YCBOCHUS YYEOHOT0 MaTepuaia) U ux
TUN (CaMOCTOSTENIbHBIE U KOHTPOJIbHBIE PA0OTHI, TECThI) OCTAIOTCS Ha YCMOTPEHHUE
yuntess. Takke y4uTesb BIpaBe YBEINUYUTh WM YMEHBLIUTh YUCIIO YY€OHBIX YacoB,
OTBEAEHHBIX B paboyeil mporpaMMe Ha 00OOLIEHUE, MOBTOPEHHE, CUCTEMATU3ALIMIO
3HaHUU oOyuaromuxcs. ENMHCTBEHHBIM, HO MPHUHLMIIMAIBLHO BaXKHBIM KPUTEPUEM,
ABJISIETCS JOCTHXKEHUE PE3yJIbTaTOB 00YUEHHUsI, yKa3aHHBIX B HACTOALLIEH Mporpamme.



[TPUMEPHAS PABOYAS [TIPOTPAMMA YUEBHOI'O KYPCA
«MATEMATHUKAY». 5-6 KIIACCBI

Heau n3yyeHusi yaedOHOro Kypca

[TpuopuTeTHBIMU HEIAMHU 00yUEHUs MaTEMAaTHKE B 5—6 Kilaccax sBIISIOTCS:

" npojoKeHHe (OPMUPOBAHUS OCHOBHBIX MAaTEMaTHYECKUX TMOHATHH (4YUCIO,
BEJIMYMHA, TeoMeTpudeckas ¢urypa), o0ecreunBaronuX MPEeeMCTBEHHOCTh U
NEPCIIEKTUBHOCTh MATEMATUYECKOTO 00pa30BaHuUs 00yUYaIOUINXCS;

" pa3BUTHE WHTEIUICKTyaJIbHBIX U TBOPYECKUX CMOCOOHOCTEH OOydYarommxcs ¢
3I1P, nmo3HaBaTeIbHONW aKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHHI, HHTEpeca K
W3YYCHHUIO MAaTEMATUKU;

* noaseneHue odydarommxcs ¢ 3[1P Ha 1ocTynmHOM 1711 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MATEMAaTHKN U OKPYKAIOIEro MUpa;

* (popmupoBaHuEe (QYHKIMOHAIBHOM MaTeMaTUYeCKOW TI'pPaMOTHOCTH: YMEHUS
pacrno3HaBaThb MaTEMaTHUECKUE OOBEKTHI B pEaIbHbBIX KU3HEHHBIX CUTYALMSIX,
IIPUMEHATH OCBOEHHBIE YMEHHMs JJI1 PEUICHUS INMPaKTUKO-OPHUEHTHPOBAHHBIX
3a/lay, MHTEPIPETUPOBATH IIOJYYEHHBIE pE3ylbTaTbl M OLICHMBAaTh UX HA
COOTBETCTBUE IPAKTUYECKOU CUTYALIUH.

OCHOBHBIE JMHHH COJIEpP)KaHUs Kypca MaTeMaTuku B 5-6 Kimaccax —
apupMeTnyecKas U reOMeTpuUecKas, KOTOPbIE pa3BUBAIOTCS MMAPAUIEIbHO, KaK1as B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJ[HA OT JPYTOM, a B
TECHOM KOHTAKT€ M B3aMMOJCHUCTBUHU. TaKke B Kypce NPOUCXOAUT 3HAKOMCTBO C
AJIEeMEHTaMU alreOpbl U ONMUCATEIbHON CTaTUCTUKHU.

N3yyenue apudmeTHueckoro marepuanga HauMHAeTCA CO CHUCTEMaTu3aluu U
Pa3BUTHUS 3HAHUM O HATYPAJIBHBIX YHMCIIAX, MOJYYEHHBIX B HayajJbHOW wIKoJie. [Ipu
TOM COBEpUICHCTBOBAHWE BBIYUCIUTEIBHOW TEXHUKU U (POPMHUPOBAHUE HOBBIX
TEOPETHYECKUX 3HAHMM COYETAETCS C PAa3BUTHUEM BBIYHMCINTEIBHON KYJIBTYpHI, B
YACTHOCTH € OOy4Y€HHEM MPOCTEHIINM MpUEMaM MPUKUAKUA U OLIEHKH PE3yJIbTaTOB
BbIUKCICHUH. 3ydeHne HaTypallbHbIX YHCEeN MPOI0JIKAECTCS B 6 KlTacce 3HAKOMCTBOM
C HAYaJIbHBIMU TOHATUSIMU TEOPUU JEITUMOCTH.

Jpyroii KpynHblil OJOK B coliepKaHUU apu(PMETHUECKON JIMHUU — 3TO JPOOH.
Hauano u3ydeHus: OOBIKHOBEHHBIX U JIECITUYHBIX APOOEH OTHECEHO K 5 Kiaccy. ITO
MEPBbI 3Tanm B OCBOEHUM JpoOei, Korga MPOMCXOAUT 3HAKOMCTBO C OCHOBHBIMHU
UaesIMU, MOHATHSIMHU TeMbl. [Ipu 3TOM paccMoTpeHuEe OOBIKHOBEHHBIX ApoOeil B
MOJIHOM 00BEME MPEAIIECTBYET U3YUCHHIO ECATUYHBIX APo0eii, 4To 1eaecoo0pa3Ho
C TOYKH 3PEHHUS JIOTUKU W3JIOKEHUS YMCIIOBOW JIMHUM, KOrJa IpaBuja ACHUCTBUU C
JACCATUUYHBIMH APOOSIMH MOKHO OOOCHOBaTh YK€ M3BECTHBIMH aJIrOpPUTMaMU
BBITIOJTHEHUSI JEHCTBUI ¢ OOBIKHOBEHHBIMHU JIPOOSIMU. 3HAKOMCTBO C JI€CATUUYHBIMU
ApOOSIMH PacCUIMPUT BO3MOXKHOCTH JJII TMOHUMaHUS OOy4YaIOIIUMUCS MPHUKIAJIHOTO
IIPUMEHEHUS] HOBOW 3alMCH MPU U3YYEHHUH APYTHX NPEIMETOB U MPU MPAKTHYECKOM
ucronb3oBanuu. K 6 kimaccy OTHeCEH BTOpPOM dTam B H3Y4YEHUU ApoOeH, TIe
MPOUCXOUT COBEPIICHCTBOBAHUE HABBIKOB CPAaBHEHUS W IpeoOpa3zoBaHus ApoOei,
OCBOEHHE HOBBIX BBIUYMCIUTENbHBIX aJITOPUTMOB, OTTAUMBAHNE TEXHUKU BHIYUCICHUH,
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B TOM YHMCJI€ 3HAaYEHUN BBIPAKECHUM, COAECPKAIIMX U OOBIKHOBEHHBIE, U JIECATUYHBIC
IpoOu, yCTAaHOBIIEHUE CBS3EH MEXIy HUMHU, PACCMOTpPEHHE NMPUEMOB PEILICHUS 3a]1a4
Ha 1poOu. B Hauase 6 kimacca mMpOMCXOAUT 3HAKOMCTBO C MOHSITHEM IMPOIICHTA.

Oco0eHHOCTHIO U3YyUEHUS MOTOKHUTEIBHBIX U OTPUIIATEILHBIX YUCEI SIBISIETCS
TO, YTO OHU TAKXKe MOTYT pacCMaTpPUBAThCA B HECKOJIBKO 3TarnoB. B 6 kiacce B Hayaie
u3yuyeHust TeMbl «I107M0KUTENbHBIE U OTPULIATEIBHBIE YHCIIA» BBIICIACTCS MOATEMA
«llenble yncna», B paMKax KOTOPOM 3HAKOMCTBO C OTPULATEIbHBIMH UYHUCIAMHU H
JNEUCTBUSIMA C TIOJIOKUTEIBbHBIMA WM OTPULATEIIBHBIMU YHUCJIAMHU IPOUCXOJIUT Ha
OCHOBE COIEPXKATENBHOTO MOAXO0Ja. JTO TMO3BOJSAET HA JOCTYIIHOM YPOBHE
MO3HAKOMUTD YYAIIUXCS MPAKTUYECKU CO BCEMU OCHOBHBIMU MOHSATHUSIMU TEMBI, B TOM
YyCclI€ W C IpaBWIaMU 3HAKOB MPU BBIIOJHEHHH apU(PMETHUECKUX JEHCTBUU.
W3yyeHue palroHaIBHBIX YUCENI HAa 3TOM HE 3aKOHYUTCSA, a OyJIeT MPOJOJIKEHO B
Kypce anreopsl 7 Kjlacca, YTO CTAHET CIEAYIOIIMM IPOXO0I0M BCEX MPUHUMUITUATBHBIX
BOITPOCOB, TEM CaMbIM pa3/eJICHUE TPYIHOCTEN 00JIeT4aeT BOCHPUITHE MaTepHaa, a
pacnpeiesieHue BO BpeMEHH CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Ipn 0O0yyeHMUM pElIeHHI0 TEKCTOBBIX 3a/ady B 5—6 Kilaccax HCIONb3YHOTCS
apumernyeckue NpuéMsl perieHus. TeKCToBbIE 3aJjauu, pelaemMble Ipu 0TpadOTKe
BBIYMCIINTEIIBHBIX HABBIKOB B 5—O06 KJlaccax, pacCMaTpUBAIOTCA 3aJadd CIEAYIOIINX
BUJOB: 33Jaud Ha JIBWJKEHUWE, HAa 4YacTH, Ha TOKYIKHM, Ha pabdoTry W
IIPOU3BOAMUTEIILHOCTD, HAa NIPOLEHTHI, HA OTHOWICHHWA M mponopuuu. Kpome Toro,
oOydJaroniecs: 3HaKOMSTCS ¢ NpHEMaMHu PELICHUs 3aJad MepedopoOM BO3MOXKHBIX
BApUAHTOB, yyaTcs paboTaTh ¢ MHPOpMaIel, mpeAcTaBIeHHON B (hopMe TaOJIHI] W
arpamMm.

B Ilpumepnoit pabouelt mporpamMme mpeaycMOTpeHo GOpMUPOBAHUE
MPOIEIEBTUYECKUX aNreOpandecKux npeacTaBiieHuid. bykBa kak CHUMBOJ HEKOTOPOTO
yucjaa B 3aBUCHMOCTH OT MAaT€MaTHYECKOr0 KOHTEKCTa BBOJUTCSA IIOCTEIIEHHO.
BykBeHHass CUMBOJIMKA IIMPOKO HCIOJB3YETCs MPEXIE BCEro Ui 3alucu O00IuX
YTBEPXKACHUM U MpeasiokeHuil, ¢GopMya, B YaCTHOCTH Uil  BBIYMCIICHUS
r€OMETPUYECKUX BEJINYMH, B KAYECTBE «3aMECTUTEIISD YUCIIA.

B kypce «Marematuku» 5—6 KiaccOoB MPEACTaBIICHA HarJIsiAHAs T€OMETPUs,
HanpaBJICHHass Ha  pa3BUTUE OOpPa3HOrO0  MBIIUIEHHS, HPOCTPAHCTBEHHOTO
BOOOpa)KEHUs1, U300pa3UTENIbHBIX YMEHUNH. DTO BayKHBIN ATall B U3yUYEHUU T€OMETPUH,
KOTOPBIM OCYILECTBISACTCS HA HAIVIAHO-IIPAKTUYECKOM YpPOBHE, OIMpAeTcs Ha
HarJSIIHO-00pa3Hoe  MbIIUIEHHe oOywaromuxcsi. bonblias poib  OTBOJUTCS
MMPAKTUYECKOM  AEATEIBbHOCTH,  ONBITY,  OJKCIIEPUMEHTY,  MOJIEIUPOBAHUIO.
OOyuaronuecs 3HAKOMSTCS C TE€OMETPUYECKUMH (UrypaMyd Ha IUIOCKOCTH U B
MPOCTPAHCTBE, C WX MPOCTEHIIMMHU KOHPUTypalusiMu, ydarcss u3o0paxaTb MX Ha
HEJIMHOBAaHHOM M KJleT4aTol Oymare, paccMaTpHUBAaIOT MX MPOCTEHIINEe CBOMCTBA. B
Mpoliecce U3y4yeHUs HArJISAHOM reOMETpUM 3HAHUS, MOJyYeHHbIE 00YyYarolMMUCs B
Ha4yaJbHOM LIKOJIE, CACTEMATU3UPYIOTCS U PACILIUPSIOTCS.
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MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMYy IUIaHy B 5—6 KijaccaXx H3y4aeTcs WHTETPUPOBAHHBIN
npenMer «MaTemaTHKa», KOTOPBIM BKIIOYaeT apu(METHUYECKHl Marepual |
HarJsIHY0 TEOMETPHIO, @ TAK)KE MTPOIEAEBTUUECKHIE CBEACHUS U3 alreOpbl, 3J1EMEHTHI
JIOTMKH M Hayaja OIMCaTeIbHOU CTaTUCTUKH.

VY4eOHbIil I1aH HA U3yYeHHE MaTeMaTHKU B 5—0 Kiaccax OTBOJUT HE MEHee 5
y4eOHBIX YacOB B HEJENIO B TEUEHHE KaKJ0ro rojaa o0yueHus, Bcero He MeHee 340
y4eOHBIX YacoB.

Conep:xxanue yueOHOro Kypca (1mo roxam o0y4eHnus)

5 KVIACC

Hamypanonuie uucna u nynsp

Hatypansnoe uwncno. Psg narypanbubix uucen. Yuciao 0. M3ob0paxenue
HATypaJbHBIX YUCET TOYKAMU HA KOOPJIMHATHOM (YUCIOBOM) IPSIMOIA.

[lo3unmonHass cucremMa CUHUCICHUS. Pumckas Hymepayus Kak npumep
HeNno3UYUOHHOU cucmembl cuucienus®. JlecATHIHas CUCTeMa CUHCIICHHS.

CpaBHEHUE HATypaJIbHBIX YHUCEJ, CPABHEHUE HATYpPAIbHBIX YHCEN C HYJIEM.
Cnioco6bl cpaBHeHUs. OKpyTieHUE HATYpaIbHBIX YHACE].

Ciio’)keHue HaTypaJbHBIX YMCEI; CBOMCTBO HYJS IPU CIOXKEHHUH. Brrumranue
KaK JIeMCcTBUE, 0OpaTHOE CIIOKEHHUIO. YMHOXKEHUE HaTypalbHBIX YHCEI; CBOMCTBA
HYJISI M €JIMHUILIBI TIPU YMHOXEHUHU. [[eneHue kak necTBue, 00paTHOE YMHOKEHHUIO.
KomrionenTsl  gedicTBui, CBA3b  MExXAy HuMH. lIpoBepka  pesyinbrara
apupmernyeckoro neucteus. llepeMecTuTenbHOE W COYETATENbHOE CBOMCTBA
(3aKOHBI) CIIOXKEHUSI M YMHOXEHUS, pacnpeoerumenbHoe C80UCME0 (3aKOH)
VMHOJNCEHUA.

Hcnonb3oBanue OykB 1j1s1 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTA U 3aIUCH
CBOMCTB apr(METUIECKUX JTCHUCTBUM.

Jlenumenu u kpamwuvle uucaa, Pa3IOKEHUE HA MHOXUTENU. lIpocTeie wu
cocTtaBHbIe uuchaa. [lpusnaxu oerumocmu na 2, 5, 10, 3, 9. JleneHue ¢ oCTaTKOM.

CreneHb ¢ HaTypaJlbHbIM MOKa3aTeJeM. 3alKuch YHUCIa B BHUIAE CYMMBI
Pa3psIHBIX CIaracMbiX.

YucnoBoe BbIpakeHUE. DBplunClIieHHME 3HAYEHUM YHWCIOBBIX BBIPAXKEHUN;
MOPAIOK  BBINOJHEHHUS  JAeucTBUU.  Mcmosib30BaHME  TPU  BBIYMCIICHUSX
MEPEMECTUTEIHFHOTO U COYETATEILHOTO CBOMCTB (3aKOHOB) CJIOXKEHUSI U YMHOXKECHUS,
PACnpeoenumenbHo20 C8OUCMBA YMHONCEHUS.

Jpodu

[IpencraBienre o JOpoOW Kak CIOcoOe 3amucu  4YacTH  BEJWYHWHBI.
OO0bikHOBeHHBIE pobu. [IpaBuibHBIE W HepaBWIbHBIE ApoOu. CMemanHas apoob;

! BHGCL " Jajie€ KypCuBOM 0003HAYECHBI TEMBbI, U3YUCHHUC KOTOPBIX IIPOBOJAUTCA B O3HAKOMUTCIILHOM ILIAHE. He,uaror
CaMOCTOSATEJILHO OIPCALCIIACT 00BeEM n3y4aeMoro mMarepuaJia.
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Ipe/iCTaBlIeHHe CMEIIaHHOM 1poOU B BUI€ HENPABUIILHOM APOOU U BBIJEICHHUE 1IEJI0N
YacTH YMClia U3 HEMpaBWIbHOU aApoou. M300paxkeHue npodeit ToukaMu Ha YUCIOBOM
npsamoii. OcHoBHOE cBOWCTBO npobu. Cokpawernue opobeii. Ilpusedenue opobu x
HogoMmy 3HameHamento. CpaBHEHHUE IPOOEi.

CrnoxxeHue W BBIYMTAHUE JIpoOeil. YMHOXKEHUE U JIeleHne Ipo0ei; B3auMHO-
oOpatHble 1podu. Haxoowcoenue wacmu yeno2o u yeno2o no e20 Yacmu.

Hecatnunas 3amuch Jpobeit. [IpencraBiieHue aecsITUYHOM 1poOM B BHJIE
00bIKHOBEeHHOMU. M300pakeHne MecITUYHBIX ApoOel TOYKaMH Ha YHUCIIOBOM IMPSMOM.
CpaBHeHHE IECATUYHBIX APOOEH.

Apudmernueckue AEHCTBUA C  JACCATUYHBIMU  JApoOsimu.  Okpyenenue
oecsamuyHblx Opooell.

Pemenne TeKCTOBBIX 32/1a4

Pemenne TeKCTOBBIX 3a/1a4 apuMETHIECKUM CIIOCOO0OM. Peuuerue noeuieckux
3a0ay. Peuwienue 3a0au nepebopom 6cex 603M0o*CHbIX apuarnmos. VIconb30BaHKe pH
pEIIeHUH 3a71a4 TaOJIHI] U CXEM.

Pewmiennie 3amad, coAepKallMX 3aBUCHUMOCTH, CBSI3bIBAIOIINE BEJIIMYUHBIL:
CKOpOCTb, BPEMSI, pACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh. EMHULIBI H3MEpPEHUS:
Macchl, 00bEMA, LIEHbI; PACCTOSIHUS, BpEMEHHU, CKOPOCTU. CBSA3b MEXKIY €IMHHUIIAMU
M3MEPEHUS KaXIOW BETUYUHBI.

Pelienrie OCHOBHBIX 3aj1a4 Ha JPOOH.

[IpencraBienue JaHHBIX B BUJIE€ TAOJIUII, CTOJIOUYATHIX TUArpamMM.

Harasignas reomerpust

Harnsaueie npencraBieHus o Gurypax Ha IIIOCKOCTH: TOYKA, MpsiMast, OTPE30K,
Jy4, yroj, JIOMaHasi, MHOTOYTOJIbHUK, OKPYXHOCTb, KpyT. Yroi. IIpsMoi, ocTpbli,
TYNOM U pa3BEPHYTHIE YTIIbI.

JlnmHa oTpe3ka, METPUUECKUE €IWHUILI JJIMHbBIL. JIJIMHA JIOMaHOW, EPUMETP
MHOTOYyToJibHUKa. MI3MepeHune U MOCTPOSHUE YIJIOB C MOMOIIBIO TPAHCIIOPTHPA.

Harnsinuele mnpencrtaBieHuss o ¢urypax Ha TUIOCKOCTH: MHOTOYTOJIBHHK;
MPSIMOYTOJILHUK, KBaJpaT; TPEYTrOJIbHUK, O pageHcmae gueyp.

N3o0paxxenne ¢uryp, B TOM 4YHCIE€ Ha Kieryatold Oymare. [locmpoenue
KOHGhueypayuii u3z yacmet NpsAMOU, OKPYHCHOCMU HA HETUHOBAHHOU U KIemyamou
boymaee. VIcionb30BaHNE CBOMCTB CTOPOH U YTJIOB MPSMOYTOJIbHUKA, KBaJIpaTa.

[lnomaas NpSAMOYroJIbHUKA W MHOTOYTOJIBHUKOB, COCTaBJICHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM u4ucie (QUryp, M300pakE€HHBIX Ha KieTdyaTod Oymare.
Enuaunier usmepenns mionaau.

Haeznsaonvie npedcmasnenus 0 npocmpancmeennvix ueypax. npsamoy2oibHblll
napainenenuneo, Kyo, MHo2o0epaHHuxu. M3oopasicenue npocmeriuiux MHO202PAHHUKOS.
Pazeéépmru xyba u napannenenuneoa. Coszdanue mooeneli MHO20SPAHHUKOS (U3
bymazu, nposoIoKU, NIACMUIUHA U OD.).

O0vém npamoyeonvHo2o napaiieienuneoa, kyoa. Eounuyst uzmepenus oovéma.

6 KJIACC

Hamypanonvie uucna
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Apudmernueckre OEUCTBUS C MHOTO3HAYHBIMM HATypaJbHBIMH YHCIAMHU.
YuciioBble BRIPAXKEHUS, MOPSAOK ACHCTBUHN, UCIIOJIb30BaHUE CKOOOK. Mcronb3oBanue
P BBIYUCIEHUSX IMEPEMECTUTEIBHOIO U COYETATEIbHOIO CBOWMCTB CIIOKEHHS WU
YMHOXEHHS,  pacnpeoeiumenbHo2o  ceoucmea  ymHoxcenus.  OKpyrJieHHe
HaTypaJbHBIX YUCE.

Jlenutenu U KpaTHbIC YHUCIIA; HAUOOAbUWUL 0OWUll Oenumenb U HaumMeHbulee
obwee kpamuoe. enumocms cymmul u npoussedeHus. JIeneHrue ¢ 0CTaTKoOM.

Jlpoou

OObIKHOBEHHAs1 ApoOb, OCHOBHOE CBOKMCTBO JApOOH, COKpalleHue apoOei.
CpaBHeHMe U ynopsiiouuBaHue ApoOeit. PelieHue 3amay Ha HAXOXKIEHUE YaCTU OT
[EeJIoro M 1EeJoro mo ero yactu. J[poOHoe uMcio Kak pe3ynbTar JejeHUs.
[IpeacraBnenue necATUYHOU ApOOU B BHUJIE OOBIKHOBEHHOW APOOM U BO3MOMXKHOCTD
npe/cTaBiIeHUs] OOBIKHOBEHHOM NpoOM B BUJIE JAecCATUYHOU. JlecaTuuHbie apodu u
MeTpUYecKas cucrema mep. ApupmeTnyeckue NeUCTBUS U YHCIOBBIE BBIPAKEHHUS C
OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSIMHU.

OtHowieHue. JlenreHne B JTaHHOM OTHOIIEHMH. Macwma6b, TPONOPUUSL.
[IprMenenne mponopunid pY PEMIEHUH 33/1a4.

[TonsiTue npoueHTta. Beruucienne nporeHTa OT BEIMYMHbI U BEJIMYUHBI 10 €€
NPOLEHTY. BbIpakeHHe MNpOLEHTOB AECATUYHBIMU ApoOsmu. PerieHue 3amad Ha
IIPOLICHTHI. BhIpa’keHrEe OTHOILEHUS BEJINYMH B IPOLICHTAX.

Ilonoscumenvnvie u ompuyamenvnovle uuc1a

[TonoxxurenbHble W OTpuuATeNbHble yucna. Llensle umcna. Mooynv uucna,
eeomempuydeckas —uHmepnpemayus Mooy uyucia. V300paxkeHune 4ucen Ha
KOOPJIMHATHOU NPSIMOU. Hucnosvle npomericymru.

CpaBHeHue uncen. ApupMETHUYECKHUE NEUCTBUS C TMOJIOKUTEIbHBIMA U
OTpULIATEILHBIMHU YHUCIAMHU.

[IpsiMmoyroJsibHasi cucTeMa KOOpJAMHAT Ha IJIOCKOCTH. KoopAauHAaThl TOUYKM Ha
IJIOCKOCTH, abciucca u opauHara. Iloctpoenue Touek U Guryp Ha KOOPAMHATHOM
IIJIOCKOCTH.

bykeennvie gvipasicenusn

[Ipumenenue OyKB AJis 3aMIMCHU MAaTEMAaTUUYECKUX BBIPAXKEHUUN U MPEAJIOKEHUI.
CpoiicTBa apu(pMETUYECKUX JEHUCTBUU. bByK6eHHble 6blpadceHuss U YUCI08ble
noocmanoeky. DByKBEHHbIE DPABEHCTBA, HAXOXKJIEHUWE HEM3BECTHOIO KOMIIOHEHTA.
®opmynbl; GopMynbl mepuMeTpa W IUIOMIAIU MPSMOYTOJbHUKA, KBaapaTa, 00bémda
napannenenuneoa u Kyoa.

Pewenue mexcmosuwix 3a0au

Perienne TeKCTOBBIX 3a/1a4 apuPMETHUECKUM CIIOCOOOM. Pewtenue nocuueckux
3a0au. Pewenue 3a0au nepebopom 8cex 803MON*CHBIX BAPUAHMOE.

Pemenue 3amay, coaepKaluux 3aBUCUMOCTH, CBSI3bIBAIONIMX BEITUYHMHBIL:
CKOPOCTb, BPEMsI, PACCTOSIHHE; 1IEHa, KOJUYECTBO, CTOMMOCTD; IPOU3BOIUTEIBHOCTD,
BpeMs, 00bEM paboThl. ENMHUIIBI M3MepeHHs: Macchl, CTOUMOCTH; PACCTOSHUS,
BpeMEHHU, CKOPOCTU. CBA3b MEXK/Yy €IMHULIAMU U3MEPEHUS KaXKI0W BEIIMYUHBI.

Pemenue 3aiay, CBSI3aHHBIX C OTHOIIEHUEM, IPOMOPLIMOHATILHOCTHIO BEJIMYHH,
MPOLIEHTAMHU; PELIEHNE OCHOBHBIX 3aJ1a4 Ha IPOOU U MPOLEHTHI.
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Oyenxa u npukuoka, oKpyaieHue pe3yibmamad.

Cocmasnenue 6YKEEHHBIX BbIPANCEHUL NO YCI0BUIO 3A0AYU.

[IpencraBieHne AaHHBIX C MOMOIIBI0 Tabnui W auarpamMMm. CrtombuaTsie
JArarpamMMbl: YTeHHE U TIOCTpoeHue. UTeHne KPYyroBBIX AUarpaMM.

Haznaonaa zeomempus

Harnsinabpie npenactaBieHus o purypax Ha IIIOCKOCTH: TOYKA, IPsiMasi, OTPE30K,
Jyd, yroJi, JOMaHasi, MHOTOYTOJIbHUK, YE€THIPEXYTOBHUK, TPEYTOJIBHUK, OKPY>KHOCTD,
KPYT.

B3zaumnoe pacnonodiceHue 08yX npamvlx Ha NIOCKOCMU, NAPALIeTbHble NPIMbLe,
nepneHouKyiapHvle npsimvle. VI3MepeHue pacCTOSHUN: MEXIy ABYMS TOYKaMH, OT
TOYKH JI0 TMPSMOIA; UTHHA MapIIpyTa Ha KBaJAPaTHOU CETKe.

M3MmepeHne W TIOCTPOCHHE YIJIOB C TOMOIIBIO TpPaHCHIOPTHpA. Buusl
TPEYTOJIHHUKOB: OCTPOYTOJIBHBIH, IPSIMOYTOJIBHBIH, TYMOYTOJILHBIH;
pPaBHOOEIPEHHBIH, PaBHOCTOPOHHUH. YeThIpEéXyrobHUK, IPUMEPBI
YETBIPEXYTOJLHUKOB. [IpAMOYTONBHUK, KBajpaT: MCIOJIb30BAaHUE CBOWCTB CTOPOH,
YTJI0B, AMaroHanei. Mzobpaosicenue ceomempuueckux pueyp Ha HeIUHOBAHHOU Oymaze
C UCNONb308AHUEM YUPKYJSA, TUHElKU, YeolbHuKa, mparncnopmupa. TlocTpoeHus Ha
KJIeT4aTon Oymare.

[TepumeTp MHOTOYTONBHUKA. [[OHSTHE TIIOMAAN PUTYPHI; € TMHHUIIBI N3MEPEHUS
miomaau. [Tpubmmk€anoe n3Mepenre miomand Guryp, B TOM YHCIIe Ha KBaIpaTHOM
ceTke. [Ipubnusicénnoe usmepenue OnuUHbl OKPYHCHOCIU, NAOWAOU Kpyed.

Cummempusi. yeHmpaibHas, ocedas u 3epkaivhas cummempuu. Ilocmpoenue
CUMMEMPUYHBIX ueyp.

Haensaonvie npedcmasnenus 0 npocmpancmeennvix ueypax. napaiienenuneo,
KyO, npusma, nupamudd, KOHYC, UYUIUHOp, wap u cepa. Hzobpasxicenue
npocmpancmeenuvix Queyp. Ilpumepsvt pazeépmox MHO202PAHHUKO8, YUIUHOPA U
konyca. Cozdanue mooenell NpoCcmpancmeeHHvix ¢ueyp (u3z oymacu, nposooKu,
NAACMUIUHA U Op.).

Ilonamue o6wvéma, eounuyvl uzmeperus oowvéma. OOBEM NPAMOY20NbHO2O
napannenenuneoa, Kyoa.
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I[TPUMEPHA PABOYAS ITPOIPAMMA YUYEBHOI'O KYPCA «AJII'EBPA». 7—
9 KJIACCBHI

Henaun n3yyeHusi yaeOHOro Kypca

AnreOpa sBISE€TCS OJHUM M3 OMNOPHBIX KYpPCOB OCHOBHOM IIIKOJIBI: OHA
o0OecrieynBaeT M3y4y€HUE JPYruX NHUCIMIUIMH, KaK €CTeCTBEHHOHAY4YHOIrO, TaK H
T'YMaHUTAPHOTO IIUKJIOB, €€ OCBOCHUE HEOOXOIUMO JIJIsl POJAODKEHUS 00pa30BaHus U
B IOBCEIHEBHOW >XM3HHU. Pa3BuTHe y 0OydalomMXCSd HAYYHBIX MPEJCTaBICHUN O
IPOUCXOKIECHUN
U CYIIHOCTH ajreOpanyeckux aOCTpakiui, Croco0e OTpaKeHUs MaTeMaTHYECKON
HayKOW SIBIICHHMM W MPOLIECCOB B NPUPOJE U OOIIECTBE, POJIM MaTeMaTHYECKOIO
MOJICIIUPOBAHUS B HAYYHOM TO3HAHUU U B TPAKTHUKE CITOCOOCTBYET (hOPMHUPOBAHUIO
Hay4YHOTO MHUPOBO33PEHUS U KAYECTB MBIIUICHUS, HEOOXOIUMBIX MJI aJanTaiuu B
coBpeMeHHOM Iu(ppoBoM oOmiecTBe. M3yueHue anreOpbl €CTECTBEHHBIM 00pa3oM
obecrieuyMBaeT  pa3BUTHE  yMeHUs  HaOmoAaTh,  CpaBHUBATh,  HAXOIUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHMUS, CIIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JCHCTBUS W BBIBOJBI, (POPMYITUPOBATH
yrBepkaeHua. OcBoeHue Kypca anreOpbl 00ecleuyrMBaeT pa3BUTHE JIOTUYECKOTO
MBIIUICHUS OOYy4YaloIIMXCA: OHU HCHOJIB3YIOT JIEAYKTUBHBIE U WHIIYKTUBHBIC
paccykJieHus, OOOOIeHHEe U KOHKPETH3allhi0, a0CTparupoBaHUE U aHAJIOTHIO.
OOyuenue anredbpe mMpearnoyiaraeT 3HAYUTENbHBIH O00BEM  CaMOCTOSITEIbHOMN
JESTEIPHOCTH  OOYYarOMIMXCS, TI03TOMY CaMOCTOSITENIbHOE pelieHue  3aaad
€CTECTBEHHBIM 00pa3oM SIBIISICTCS peanu3anued JesTeIbHOCTHOIO IMPUHIUIIA
o0yueHus.

B cTpykType mporpamMmbl yueOHOro Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHHUMAIOT COJEpKATeIbHO-METOANYECKUE JUHUM: «Yucna u
BBIYUCIICHUSY; «AJre0pandyecKkue BhIpaXeHUs»; « Y paBHEHUSI U HEPABEHCTBAY;
«Dynkum». Kaxaas u3 3TuX coaepxKarelibHO-METOAUUECKHUX JIMHUNA Pa3BUBACTCS HA
MPOTSDKEHUH TPEX JIET M3YYEHHs] Kypca, €CTECTBEHHBIM OOpa3oM MepervieTasich H
B3aUMOJICUCTBYS C APYTMMH €ro JUHUSMU. B Xone n3yueHus Kypca o0ydaromumMes
MPUXOJNUTCS JIOTUUECKU pacCyX JaTh, HCHOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsi3M ¢ 3TUM 11€51ec000pa3HO BKIIOYHTH B MPOTpaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3/ieibl MATEMAaTUYECKOr0 00pa30BaHUs U
CIIOCOOCTBYIOIIME  OBJIQJCHUI0O  OOYYalOIUMHUCS ~ OCHOB  YHHMBEPCAJIbHOIO
MaTeMaTUYECKOrO si3bIka. TakuM 00pa3oM, MOKHO yTBEPKAATh, UTO COACPIKATEIIHLHOM
U CTPYKTYPHOM OCOOEHHOCTBIO Kypca «AjreOpa» SIBISIETCS €ro WHTETPUPOBAHHBIN
XapakTep.

Conepxanue JnuHUM «Yucaa W BBIUMCICHUS» CIYXKXUT OCHOBOM ISt
JTadbHEUIIero M3y4eHUs MaTeMaTUKH, CIHOCOOCTBYET PAa3BUTHIO Yy OOyYarolUXCs
JIOTUYECKOTO MBINIJICHUS, (POPMUPOBAHUIO YMEHHS TOJIH30BATHCA AITOPUTMAMH, a
TaKKe TMPHOOPETCHHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAMMBIX [JIsI TTOBCEIHEBHOMN
KU3HU. Pa3BUTHE MOHATHS O YKCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PALIMOHAIBHBIMU U
UPpALMOHATFHBIMU YKCIaMHU, (POPMUPOBAHUEM MPEJCTABICHUN O JEHUCTBUTEIHLHOM
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yuciie. 3aBepiieHre OCBOSHUS YMCIOBOM JINHUUA OTHECEHO K CTaplIIeMy 3BEHY OOIIEro
oOpa3oBaHus.

CopeprkaHue IByX alreOpandecKuX JIMHAHA — « AreOpandecKue BRIpaKEHUsD» U
«YpaBHEHUS U HEPaBEHCTBA» CHOCOOCTBYeT (OPMUPOBAHUIO Yy OOYUYAIOLIUXCS
MaTe€MaTUYeCKOro anmnapara, HEOOXOAUMOro I pEelIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX IPEAMETOB M NPAKTUKO-OPUEHTHPOBAHHBIX 3aJa4. B OCHOBHOM MIKOJIE
y4eOHBI MaTepuas TpYIIUPYETCsS BOKPYT pPaAIllMOHATIbHBIX BbIpaKeHUIl. Anrebpa
JEMOHCTPUPYET 3HAUCHUE MATEMATHUKU KakK SI3bIKa JIJISl IOCTPOEHUSI MAaTEMAaTUYECKUX
MojieNiel, OMMCaHusl MPOIIECCOB M SIBIICHUU peajdbHOro Mupa. B 3agaum oOyudeHus
anredpe BXOIAT TaKXe JajbHEHIIee pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHUS,
HEO0OXOIUMOI0, B YaCTHOCTH, HJii OCBOEHHUS Kypca HHGOPMATHKH, U OBJIAJCHUE
HaBbIKaMHU JIEYKTUBHBIX paccykaeHuil. [IpeodpazoBanue CMUMBOIBHBIX (POPM BHOCUT
CBOM crnenupuUeckuid BKIJIAJ B pa3BUTHE BOOOpa)XXeHUs, CIOCOOHOCTEH K
MaTeMaTUYECKOMY TBOPYECTBY.

Conepxanue (QyHKIIMOHATBHO-TpAaUUECKOW JIMHUKM HAIEJICHO Ha MOJIyYeHUE
IIKOJIbHUKaMH 3HaHUA O (PYHKLIMSIX KaK Ba)KHEWIIEH MaTeMaTH4eCKOW MOJAeNu s
OMMCAHUS U UCCJIENOBAHMS Pa3HO-00pa3HbIX MPOILIECCOB U SIBJICHUN B MPUPOJE H
oOuiectBe. M3yueHue 3TOoro marepuana CrocoOCTBYET Pa3BUTHIO y OOyYaOLIUXCS
YMEHHS UCIIOJIB30BaTh PA3JIMYHbBIC BBIPA3UTEIbHBIE CPEIACTBA A3bIKA MAaTEMAaTUKU —
CJIIOBECHBIEC, CHUMBOJMYECKHE, TIpaduueckue, BHOCUT BKIad B (POpPMHUpPOBAHUE
IIPEACTABICHUM O POJIM MATEMATUKHU B Pa3BUTUN LMBUIM3ALMH U KYJIbTYPHI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CormacHo ywyeOHOMYy IulaHy B /-9 Kilaccax wu3ydaercss Y4eOHbIH Kypc
«AnreOpa», KOTOPBI BKIIOYAET CIEAYIOIIME OCHOBHBIC DAa3/eNbl COJIEPIKaHUS:
«Uucna u  BBIUKCICHUS», «ANTEOpanyecKkue BBIPAXKEHUS», «YPaBHCHHUS W
HEpaBEHCTBA», « DYHKIIHI.

VYueOHbIN MJIaH HAa U3ydeHue anredpbl B 7-9 Kiaccax OTBOJIUT HE MeHee 3
y4eOHBIX YacOB B HEJNETIO0 B TEUCHHE KAXKJOTO roja oOydeHUs, BCEro 3a TpU roja
oOyuenus — He MeHee 306 y4eOHBIX 4acoB.

Copaepxanue yueOHOro Kypca (1mo rogam o0y4eHmust)

7 KIIACC

Yucna u eviuucnenusn

PanuonanbHbie yuciia

Jpo6u OOBIKHOBEHHbIE M JI€CSATHYHBIE, TEPEXOJ OT OAHOU (POPMBI 3amKcH
npobeit k gpyroi. IloHsiTMe palyMoOHAIBLHOIO YKCIA, 3alluCh, CpPaBHEHME,
yOOpSAOYMBAaHUE  pAlMOHAJBHBIX  uucel.  Apudmernyeckue  JACUCTBUA €
palMOHAIIBHBIMUA YHMClaMu. Pemenue 3amad U3 peaJbHOW IPAKTHKMA HA 4YacTH, Ha
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TpoOH.

CremneHb C HaTypajlbHBIM TIOKa3aTelieM: ONpelesieHue, MnpeodpazoBaHue
BBIPKEHUI Ha OCHOBE OMPEEIICHNUS, 3aITUCh OOJBIITNX YHUCE.

[IpotieHThl, 3aMKch NPOLEHTOB B BUAE APOOH U ApOOU B BUE MPOLEHTOB. TpH
OCHOBHBIE 33/1a4d HA MPOLEHTHI, PELICHHE 3a]a4 U3 PEaIbHON NIPAKTUKHU.

[IpuMeHEHUE  TNPU3HAKOB  JACIUMOCTH, Pa3JIOKEHUE HAa  MHOXKUTEIU
HATypAJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM  4HClIe TpsiMags W oOpaTHas
IIPONIOPLIMOHAIBHOCTH.

Anzebpauueckue gviparcenus

[IepeMeHHBIE, YHCIOBOE 3HAYEHUE BBIPAKECHUS C MEpeMEeHHOU. JlomycTumbie
3Ha4YeHUsl NepeMeHHbIX. [IpencraBiieHre 3aBUCHMOCTH MEXIY BEIIMYMHAMHU B BHUJIEC
dbopmysbl. Beraucienus no gopmynam.

[TpeoOpa3oBanre OYKBEHHBIX BbIPAKEHUH, TOXKIECTBEHHO PABHBIE BHIPAKEHUS,
npaBuia npeoOpa3oBaHMsl CyMM M IMPOMU3BEICHUN, NMPABWIIA PACKPBITUS CKOOOK U
MPUBEIEHUS IOI00HBIX CJIaraeMbIX.

CBoliCcTBa CTENEHU C HATYpPaJIbHBIM ITI0KA3ATEIEM.

OpHowiensl 1 MHOrowieHbl. CrteneHb MHOroudseHa. Cio)KeHUe, BBIYMTAHME,
YMHOXXE€HHE MHOTOWIEHOB. POPMYJIIBI COKPAIIEHHOTO YMHOKEHUS: KBAIpAaT CYMMBI U
KBazpaT pasHocTH. DopMyia pa3HOCTH KBaapaTOB. Pa3iiokeHrne MHOIOYICHOB Ha
MHOKHTEJIH.

Ypaenenusa

VYpaBHeHHE, KOpEHb YypaBHEHHUs, IMpaBWia M[peoOpa3oBaHUs ypaBHEHUS,
PaBHOCWJIBHOCTh YPABHEHUM.

JluHeliHOE ypaBHEHME C OJHOM IEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO
YPaBHEHMS, PEIICHUE JIMHENHBIX YpaBHEHUN. COCTaBIEHNE YPABHEHUM IO YCIOBHIO
3a1aun. Pemenne TeKCTOBBIX 3a1a4 € MOMOLIBIO YPABHEHUH.

Jluneiinoe ypaenenue ¢ 08yms nepemennvimu u e2o zpagux®. Cucrtema IByx
JVHEWHBIX YpPAaBHEHHW C JBYMs IEPEMEHHBIMU. PelleHue cucrteM ypaBHEHHI
coco0OM TOJICTaHOBKH. [IpuMephl peleHns TEKCTOBBIX 33Jad C MOMOLIBI0 CHCTEM
YpaBHEHUM.

Koopounamot u epagpuxu. @ynkuyuu

Koopaunara Touku Ha npsMoi. UucnoBele MpomMexyTKu. PaccTosHre Mexay
JBYMS TOYKaAMU KOOPJIMHATHOU MPSIMOM.

[MpssmoyromnpHas cuctema koopauHat, ocu OX u Oy. Abciucca u opArHATa TOUKU
Ha KOOpJMHATHOM 1uiockocTu. [Ipumeps rpadukos, 3aganHbix popmynamu. UteHue
rpauKoOB peasbHbIX 3aBUCUMOCTEH.

[Monsitue pynkum. ['paduk Gynkmuu. CoiictBa dhyHkiwmii. JIuneinas GpyHKIwus,
e€ rpaduk. I'paduk pyukimu y = KX + b. I paguueckoe pewrenue nunetinvix ypasnenui
U cucmem JUHEUHbIX YPAGHEHULI.

2 BHGCL " fajgee KypCuBoM 0003HaYEHBI TEMbI, U3YUCHHC KOTOPLIX HPOBOAUTCA B O3HAKOMUTEJIILHOM IIAHE. Hez[aror
CaMOCTOSATEJILHO OIPCALCIIACT 00BeEM n3y4aeMoro mMarepuaJia.
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8 KJIACC

Yucna u eviuucnenusn

KBagpatHbeiii KopeHb u3 uyucina. [louamue o006 uppayuoHaibHOM Uuce.
Hecamuunvie npubnudicenus uppayuoHanvHuix yucen. CBOMCTBa apu(METHUECKHX
KBaJPAaTHBIX KOPHEH U MX MPUMEHECHHE K TPEOOPa30BAHUIO YHCIIOBBIX BBIPAKECHUN H
BBIYUCIICHUSM. /[eticmeumenbHble Yucia.

CremneHb ¢ HeIbIM MTOKa3aTeNneM U €€ cBoricTBa. CTaHIapTHAS 3alKUCh YNCTA.

Anzebpauueckue gviparcenus

KBagpaTHbIil TpEXUIEH; pa3oKeHUE KBAAPATHOTO TPEXUIEHA HA MHOKHUTEIH.

Anrebpandeckas napo6s. OCHOBHOE CBOMCTBO ayreOpamdecKkor IpoOwu.
CnoxxeHue, BBIYMTAHUE, YMHOXEHHUE, JCJIIEHHE alreOpandyeckux  ApoOeil.
PannonanbpHbie BhIpaKEHUS U UX MPE0Opa3OBaHHUE.

Ypasnenusn u nepasencmea

KBagpatHoe ypaBHeHHe, popMylia KOpHEH KBaJpaTHOIO ypaBHEHUs. 1eopema
Buema. Pemenne ypaBHEeHHM, CBOIAIINXCA K TMHEWHBIM U KBaApaTHbIM. [[pocTenmme
IpOOHO-pallMOHAIbHBIEC YPABHEHUS.

I'paguueckas unmepnpemayus ypagnenuii ¢ 08yMs NEPeMEHHbIMU U CUCHEM
JIUHEUHbIX  YPABHEeHUll ¢ 08yMs nepemeHuvimu. lIpUMepbl pelieHuss CHUCTEM
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMHU.

Periennie TEKCTOBBIX 3aj1a4 aNreOpanyeckuM CIiocoOOM.

YHucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO C OJHON IIEPEMEHHOU.
PaBHOCUIIBHOCTH HepaBeHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTteMbl TMHENHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

Dynkyuu

[Tonsitue Pyukiuu. O61acTh ONpEIETCHUS K MHOKECTBO 3HAUCHUN (YHKIIUU.
Cnoco0bl 3a1anust QyHKLIHM.

I'padux dpynkuuu. Urenue cBoilcTB pyHKUMU 1o €€ rpaduky. IIpumepsl
rpa@ukoB (YHKLHA, OTPAXKAIOIIUX peaJbHbIE MPOIIECCHI.

@OyHKIMY, OMNKCHIBAIOIIME TMPSIMYI0 U OOpaTHYH NPOIMOPIMOHATIBHBIC

3aBHCHMOCTH, MX rpadukn. ynkmuny = X%,y = X%y = X, ¥ = k. T'paguueckoe

peuleHue ypasHe Uil u cucmem ypagHeHui.

9 KJIACC

Yucna u evivucienusn

JlecTBUTEIbHBIE YHCJIA

PannonanpHbIC YUCHA, UPPAUUOHATbHBIE HUCAA, KOHEUHble U OecKOHeuHble
oecsmuuHvle Opodu. Muodcecmso OelcmeumenbHblX Yucesl, 0eliucmeumesibHble YUCid
Kak beckoHeunble decamuynvie Opobu. B3aumno 00HO3HAUHOE COOMBEMCMBUE MENCOY
MHOACECMBOM OCUCMBUMETbHBIX YUCET U KOOPOUHAMHOU NPSIMOILL.

Cpasnenue  OelicmeumenvHbvlX — uucel, apu@memuyeckue OeuUcmeus ¢
oelicmeumenbHbiMU YUCIAMU.

N3mepenusi, NpudIHKeHUsA, OLIEHKHN
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Pa3mepbl OOBEKTOB OKPY’KAIOIIETO MHpPA, JIUTEIBHOCTh MIPOLECCOB B
OKPY’KAIOILIEM MHpE.

[TpubnmxkEéHHOEe 3HAUYEHHE BEJIMYMHBI, TOYHOCTH MpHOIKeHus. OKpyrieHue
yucen. [Ipuknaka u oneHka pe3ysbTaTOB BEIYUCICHUM.

Ypasenenusa u nepasencmea

YpaBHeHuUs ¢ OTHOM NepeMEeHHOM

JInnerinoe ypaBHeHuE. Pelienue ypaBHEHUM, CBOSIINUXCS K JIUHEHHBIM.

KBagpatHoe ypaBHeHue. PenieHne ypaBHEHHM, CBOISAIIMXCSA K KBAJPATHBIM.
bukBanpatHoe ypaBHeHUE. [Ipumepsvl peuieHus ypasHeHUul mpemvel U 4emeepmou
cmenemeu pasiodHceHuem Ha MHONCUMETU.

Pemmenne qpoOHO-paliiOHATBHBIX YPaBHEHUH.

Pelienne TeKCTOBBIX 3a/1a4 ajareOpanyeckuM METOIO0M.

CucreMbl ypaBHeHU

VYpaBHeHuEe C IByMs INEpeMEHHbIMU U ero rpa¢uk. PemieHue cucrteM ABYyX
JMHEWHBIX YPAaBHEHUM C IBYMs IIEpEMEHHBIMHU. PemieHue cucrem IByX ypaBHEHWU,
OIHO W3 KOTOpBIX JIMHEHHOE, a JApyroe — BTOpoOil cTeneHu. ['paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHHUM C IBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aJireOpaniyeckKuM CIIOCOOOM.

HepaBencrBa

HucnoBeie HEPABEHCTBA U UX CBOMCTBA.

Pemienne JNMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. Pemenue cucrem
JVHEWHBIX HEPABEHCTB C OAHOW mepeMeHHOW. KBanpaTHele HepaBeHCTBa.
['paduueckas uHTEprnperanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYyMs
IIEPEMEHHBIMH.

Dynkyuu

KBagparuunas dbyukums, e€ rpaduk u cBoiictsa. [lapabona, koopauHaThl
BEPUIMHBI 1apadoJibl, OCh CAMMETPHUH MapadoJIbI.

['paduku (byHKITHIA: y = kx, y = kx + b, y= X2
y = yx, ¥ = ' ux cBoicraa.

X

Yucnoewvie nocnedogamenbHocmu

Omnpenesnenue ¥ criocoObl 3aJaHUS YUCIOBBIX MOCIEA0BATEIbHOCTEH

[loHsiTHE YMCIOBOW MOCIEIOBATEIBHOCTH. 3aJaHUE IOCIEAOBATEIIBHOCTH
peKyppeHTHO# dhopmyIioi u popmyIoit N-ro ueHa.

ApudmMeTHyecKas U reoMeTpuyecKasi Iporpeccum

Apudmernueckass U reomeTpuyeckas mnporpeccur. Popmyiabsl N-ro wieHa
apu(pMETUIECKON U TeOMETPUUECKOM MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

Hzobpadsxcenue unenos apugmemuueckou u 2eoMempudeckol npocpeccuil
MOYKAMU HA KOOPOUHAMHOU NIOCKOCMU. JIUHElHbIl U IKCNOHEHYUANbHbIN DOCHI.
Croorcrvle npoyenmai.
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I[TPUMEPHA PAGOYA ITPOTPAMMA YUEBHOI'O KYPCA «'EOMETPUS».
7-9 KIIACCBI

Henaun n3yyeHusi yaeOHOro Kypca

O61mue uenu uzydenus yueoHoro kypca «l'eomerpusi» npeacrasiensl B [IOOI1
OOQO. Onu 3akioyaroTCsA, MPEXKIE BCErO0 B TOM, YTO HA YpPOKaxX TIeOMETpUU
oOydJaronuiicss y4uTCcs MPOBOJUTH JIOKA3aTENbHBIE PACCYXKIECHHS, CTPOUTH
JIOTUYECKNE YMO3aKIIOYEHUs, JOKa3blBaTh HMCTUHHBIE YTBEPKICHHS WU CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, IIPOBOJHUTH PACCYKJECHHUS «OT MPOTHUBHOIO», OTINYATh
CBOMCTBa OT MPU3HAKOB, (POPMYJIHMPOBATH OOpaTHbIC YyTBEpKIAeHUs. B oOyueHuun
YMEHHUIO pACCYXJaTh COCTOMT BAXKHOE BOCIHHUTATEIBHOE 3HAYEHUE W3YyUYCHUS
r€OMETPHUH, IPUCYIIIEC UMEHHO OTEUECTBEHHON MaTeMaTUYECKOM IIKOJIE.

BTopoii 1enp0 H3ydeHUs TEOMETPUM SIBJISIETCS HCIIOJBb30BAHUE €€ Kak
MHCTPYMEHTA MpPU PEUICHUM KaK MaTEMaTHYE€CKUX, TaK M MPAKTUYECKUX 3ajad,
BCTPEUAIOIIUXCS B PEaIbHOM KU3HU. ITOMY COOTBETCTBYET BTOPAsi, BHIYUCIUTEIbHAS
JUHUST B W3YYCHUU TEOMETPUU B IIKoJe. [l ATOro yuurteno peKOMEHIyeTCs
noAOUpaTh 3ajladyd MPAKTHUYECKOro XapakTepa JJIsi pacCMaTpUBAEMbIX TE€M, YUYUThb
00y4Jaronuxcsi CTPOUTh MAaTEMAaTUYECKUE MOJIETH PEalbHbIX KU3HEHHBIX CUTYAIIHM,
MPOBOAUTH BBIYUCIECHUS M OLIEHUBATh aJICKBATHOCTh IOJIYYEHHOI'O pe3yJIbTara.
KpaitHe BaxXHO MNOAYEPKMBATH CBSI3M TEOMETPUHM C JPYTHUMHU [PEIAMETAMH,
MOTHUBUPOBATh HCIOJIb30BaTh OMPEIEICHUS TE€OMETPUUYECKUX (UTYp U TOHSTHUH,
JIEMOHCTPUPOBATH MPUMEHEHHUE TIOJyYCHHBIX YMEHUHN B PU3MKE U TEXHUKE. DTH CBSI3U
HauOoJee pKo BUAHBI B TeMax «BekTtops», « TpuroHoMeTpruieckue COOTHOIICHUS,
«Metoa koopauHat» u « Teopema [Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM ILJIaHe

CornacHo ywebHOMYy TUIaHy B /-9 Kiaccax wu3ydaercs Y4YeOHBI Kypce
«['eomeTpusi», KOTOPHIH BKIIOYAET CJIEAYIOUINE OCHOBHBIE pa3eibl COJCpP>KAHUS:
«I"eomeTrpuueckue pUrypsl 1 ux CBOMCTBaY, «/3MepeHne reoMeTpUIECKUX BETUIUHY,
a Takke «JlekapToBbl -KOOpAWHATHI Ha TUIOCKOCTH», «BekTopwi», «/IBrxkeHUs
miockocti» U «IIpeobpazoBanust mo100Ms.

VY4eOHbIi TUIaH npegycMaTpUBaeT U3ydYeHUE MeOMETPUM Ha 0a30BOM YpPOBHE,
UCXO/Is U3 He MeHee 68 yueOHbBIX YacoB B Y4EOHOM T'OJTy, BCETO 3a TPU rojfa 00ydeHus
— He menee 204 gacos.

Conep:xkanue yueOHOro Kypca (1o rogam o0y4eHusi)

7 KIIACC

HauvanbHble noustus reomerpun. Touka, npsmas, OTPE30K, JIyd. YToJ. Buusl
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yriaoB. BeprukanbHble U CMexHbBIE YIuBl.  buccexkrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [IapaynensHoCTh U NEpIeHANKYISPHOCTD IPSIMBIX.

Cummempuunvie ueypol. Ochosnvie ceoticmea oce6oti cummempuu®. IIpumepsl
CUMMETPHH B OKPYKAIOILEM MUPE.

OcHogHble nNOCmpoeHUs ¢ NOMOWBIO YUPKYIA U TUHEUKU.

TpeyronsHuk. BeicoTa, Mequana, Ouccekrpuca, ux cBoiicTBa. PaBHOOe peHHBIN
Y PaBHOCTOPOHHUM TPEYTOJIbHUKU. HepaBeHCTBO TpeyrojbHUKA.

CBoiicTBa U MPU3HAKU PaBHOOEIPEHHOTO TpeyroiabHuKa. [Ipu3naku paBeHcTBa
TPEYTOJIbHUKOB.

CBolicTBa M NPU3HAKU MApaJUIEIBHBIX NpAMBIX. CyMMa yIiIOB TPEyroJIbHHUKA.
Breninue yriel TpeyroyibHUKA.

[IpssmMoyrosibHbId ~ TpeyronbHUK. CBONCTBO MEOUaHbl  IPSIMOYTOJBHOTO
TPEYTOJIbHUKA, IPOBEAEHHON K rUInoTeHy3e. [Ipu3Haku paBeHCTBa NMPSMOYTOIBHBIX
TPEYroJabHUKOB. [IpsMOYTronbHBINA TPEYroiabHUK ¢ yriioMm B 30°.

HepaBeHCTBa B TEOMETPUM: HEPABEHCME0 mMpey20abHUKA, HEPABEHCTBO O JUINHE
JOMaHOH, TeopemMa o OonblieM yriae U OoJbLIE CTOPOHE TPEYroJbHUKA.
IleprieHIUKYIISp ¥ HAKIIOHHAS.

l'eomempuueckoe mecmo mouex. buccektpuca yria ©  CEpeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb U KpPYT, XOpJa U AUaMETp, NX CBOKMCTBA. B3auMHOE pacronoxeHue
OKpPY’)KHOCTH M mpsMou. KacarenpHas M cekymas K OKpPYXHOCTH. OKpyKHOCTD,
BIIMCaHHAas B yroJy. BrimcanHas u onMcaHHasi OKPY>KHOCTH TPEYTOJIbHHKA.

8 KJIACC

YeroipéxyronpHuku. [lapauienorpaMM, €ro npu3Haku U CBOMCTBA. YacTHbIE
cllyyad TmapajuiesiorpaMMoB (TIPSMOYTOJIBHUK, pOMO, KBaapar), MX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKasg Tpamemnusi, €€ CBOHCTBA M MPU3HAKHU.
[IpssmoyrosibHast Tpanenus.

Memoo yosoenus meouanwl. llenmpanvras cummempust.

Teopema Daneca u meopema o nponopyuoHaivHvlx ompeskax. CpelHUE JINHUU
TPEYTOJBHUKA U Tpaneuuu. [lenmp macc mpey2onbHuxa.

Ilooobue mpeyeonvuukos, koappuyuenm noooodus. Ilpusnaku noooodus
mpey2oabHuxkos. llpuMeHeHune moo0us Mpyu peieHuy MPaKTUIECKUX 3a71a4.

CpoiicTBa Miomaned reomerpuyeckux ¢uryp. DopMynbl i IIIOMIATU
TPEYroJIbHUKA, Tapajenorpamma, pomba u Tpaneruu. OTHOIIEHWE IIIoIaeH
MOo00HBIX (UTyp.

Brruncnenne miomaned TPeyrojJbHUKOB U MHOTOYTOJIBHUKOB HA KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemeHun
MPaKTUYECKUX 3a/1ad.

CuHyc, KOCUHYC, TaHT€HC OCTPOr0 yrIjia NPsIMOYTOJBHOIO TPEYroJIbHUKA.

8 BHGCL " Jajie€ KypCuBOM 0003HAYECHBI TEMBbI, U3YUCHHUC KOTOPBIX IIPOBOJAUTCA B O3HAKOMUTCIILHOM ILIAHE. He,uaror
CaMOCTOSATEJILHO OIPCALCIIACT 00BeEM n3y4aeMoro mMarepuajia.
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OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUroHOMeTpudyeckue QyHKIMHU YTIIOB
B 30°, 45° 1 60°.

BrnucaHHble U LIEHTPANIbHBIC YTJIbI, YTOJ MEXK]Y KacaTeIbHOM U XOPAOU. YTIIbI
MEXKJy XOpAaMHh U CEKylMMH. BrucaHHbIE W ONUCAHHBIC YETHIPEXYTOJbHUKHU.
B3anMHoe pacnonoxenue AByX OKpyxkHocTe. Kacanme okpyxHocteir. OOrmme
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocunyc, Taurerc yrio ot 0° 1o 180°. OcCHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO. POPMYJIIBI IPUBEACHUS.

Pemenne tpeyrosbHuKOB. Teopema KOCMHYCOB M T€OpeMa CHHYCOB. Pemenue
MPAKTUYECKHX 3aJ1a4d C UCTIOIb30BAaHHEM TEOPEMbI KOCHHYCOB U T€OPEMBI CHHYCOB.

IIpeobpaszosanue noooobus. [looobue coomeemcmeennvix 21eMeHmMO8.

Teopema o npoussedenuu 0mpe3Ko8 Xopo, meopemvl 0 NPOUIBEOCHUU OMPE3KO8
CeKyuux, meopema o Kkeaopame KacameibHoll.

Bektop, gmimHa  (MO&yNlb)  BEKTOpa,  COHANpaBICHHBIE  BEKTOPBI,
MPOTUBOIOJIOKHO HAIPaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO
BEKTOPOB, OMEpaly HaJ BeKTopamH. Pa3mokeHWe BeKTopa IO JIBYM
HEKOJUTMHeapHbIM BekTopaMm. KoopawHatel BekTopa. CKalspHOE TPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE JIJIs1 HAXOXKICHUS IJIMH U YTIIOB.

JlexapToBbI KOOPAMHATHI HA TUIOCKOCTH. YpasHenus npsamoti 1 OKPY>KHOCTH B
KOOpJMHATAX, IMEpPECeueHUe OKPYKHOCTEH W MPsAMBIX. MeToa KOOpAWMHAT U €ro
IPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. J[ITMHA OKpyXHOCTU. ['pamycHas u paarnaHHas
Mepa yriia, BEIUMCICHHE IJTUH AYyT OKpykHOCTel. [Lmomans kpyra, cekTopa, CerMeHra.

Hesuoicenua naockocmu u emympenHue cummempuu ¢ueyp (21emenmapHule
npeocmasnenus). Ilapannenvuuiii neperoc. Ilosopom.
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ITPUMEPHA PABOYAS ITIPOI'PAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTD U CTATUCTUKA» 7-9 KITACCBI

Heau n3yyeHusi yaedOHOro Kypca

B coBpemeHHOM IM(PPOBOM MUPE BEPOSATHOCTh U CTATUCTUKA MPUOOPETAIOT BCE
OO0JIBIIYI0 3HAYUMOCTD, KaK C TOUKH 3PEHUS MPAKTUUYECKUX MPHIOKEHUU, TaK M UX
ponu B oOpa3zoBaHuu. Kaxxaplil 4eIoBeK MOCTOSHHO MPUHUMAET PEUICHHs] Ha OCHOBE
MMEIOIIUXCA Y HETO JTaHHBIX. A JIsi 000CHOBAHHOTO MPUHATHUS PEIICHUS B YCIOBUIX
HEJOCTaTKa WM U30bITKa HH(DOpMAaNMM HEOOXOAMMO B TOM YHCIE XOPOIIO
c(hOpMUPOBAHHOE BEPOATHOCTHOE M CTATUCTHUECKOE MbIIIIeHHE. IMEHHO mo3ToMy
OCTPO BCTaja HEOOXOAUMOCTh C(HOPMHPOBATH Yy OOYYArONIUXCS, B TOM YHCIC
oOyuaroruxcst ¢ 3[1P, ¢yHKIMOHAIBHYIO T'PAMOTHOCTh, BKIJIIOYAIOIIYIO B ceOs B
KAueCTBE HEOTHEMJIEMOM COCTABIIOLIECH YMEHHE BOCHPUHUMATh M KPUTHYECKU
aHAJIM3UPOBATh MH(POPMAIUIO, IPEJCTABICHHYIO B pa3IUYHbIX (Qopmax, MOHUMATb
BEPOSITHOCTHBIA  XapakTep MHOIMX pPEAJBbHBIX IIPOLIECCOB U  3aBUCHMOCTEH,
IIPOU3BOAUTH MPOCTEHIINE BEPOATHOCTHBIE PACUYETHI. 3HAKOMCTBO C OCHOBHBIMU
IpUHLMIIAMU cOOpa, aHaJIM3a U MPEACTABICHUS TaHHBIX U3 Pa3Iu4HbIX chep KU3HU
oO11ecTBa U Tocy1apcTBa MPHOOIIAaeT 00yJyarouXcs K 001ECTBEHHBIM HHTEPECaM.

B crpykrype nporpaMmbl ydeOHOro Kypca «BeposiTHOCTb M CTaTHCTHKa»
OCHOBHOM IIKOJIbI BBIICJIEHBI CIEAYIOIINE COAEPKATENbHO-METOJUYECKUE JINHUN:
«IIpencraBieHre JAHHBIX U ONUCATENbHASI CTATUCTUKAY; «BEpOATHOCTEY; « DIEMEHTHI
KOMOMHATOpUKn»; «BBenenue B Teoputo rpadosy.

Copnepxxanue nuaun «lIpeacraBieHre JaHHBIX U ONUCATENbHAs CTATUCTHKA»
CIIY>KUT OCHOBOM 7151 YOPMUPOBAHUS HABBIKOB PabOTHI ¢ MHPOpMAITUEH: OT YTCHUS U
MHTEpIIpeTaluy HH(OpMalMU, MpeICTaBICHHOW B TabiuLax, Ha JauarpamMmax u
rpadukax g0 cOopa, MNPEACTABIECHUS M aHajdM3a JaHHBIX C HCIIOJIb30BAHUEM
CTaTUCTUYECKUX XapaKTEPUCTHK CPEJHUX M pacceuBaHus. Pabortas ¢ naHHBIMH,
oOyuatomuecs: ¢ 3IIP yyarcst cunThiBaTh U MHTEPIPETUPOBATH JaHHBIC, BbIIIBUraTh,
apryMEHTUPOBaTh M KPUTHUKOBATH MPOCTEHIIME THUIIOTE3bl, PA3MBIIUIATH HAJ
(dakTopaMy, BBI3BIBAIOIIMMU HW3MEHUYMBOCTb, U OLEHUBAaTh MX BIMSHHE Ha
paccMaTpUBaEMBbIE BEITMYHUHBI U IIPOLIECCHI.

NHTYyUTHBHOE NPEACTABIEHUE O CIyYalHOW W3MEHYMBOCTH, HUCCIEIOBAaHUE
3aKOHOMEPHOCTEN U TEHACHUMN CTAHOBUTCS MOTUBUPYIOLIENH OCHOBOW JJIl U3y4YECHUS
Teopuu BeposiTHocTel. bonbioe 3HaueHue st oOydaroniuxcs ¢ 3I1P 31ecy umeror
MIPAaKTUYECKHUE 3a/JaHHs, B YACTHOCTH ONBITHI C KJIACCUYECKUMHU BEPOSITHOCTHBIMU
MOJEIISIMH.

[TonsiTue BEpOSTHOCTHM BBOJAUTCS Kak Mepa MpaBAONono0Us CIydyailHOro
coObrtus. [Ipu uzydenun kypca obydqaroruecs: ¢ 3I1P 3nakomsTcst ¢ mpoctedmmmMu
METOJaMH  BBIYHMCIIEHUS  BEPOSITHOCTEH B  CIy4YaWHBIX  OJKCHEPUMEHTaxX C
PAaBHOBO3MOXHBIMH ~ AJIEMEHTapHBIMU  HMCXOJAMH, BEPOSITHOCTHBIMU 3aKOHAMH,
MO3BOJISIIOIIMMU CTaBUTh M peliaTh 0Oojiee CIOXKHbIE 3amaud. B Kypc BXOIAT
HayalbHblE TPEJICTABICHUA O CIy4yalHbIX BEIMYMHAX M HUX  YHCIOBBIX
XapaKTEPUCTUKAX.

23



Taxxe B paMKax 3TOro Kypca OCylCCTBIIACTCA 3HAKOMCTBO 06yqa}oumxc51 C
3I1P C MHOKCCTBaMH )41 OCHOBHBIMH orncpanusaMu Hal MHOKCCTBaMH,
paccMaTpuBarOTCa MNPUMEPbI [MPHUMCHCHUA i1 PCHICHHUA 3a/d4, a TaKXke
HCIIOJB30BaHUS B APYTHX MATCMATUICCKUX KypCax U yqe6Hbe npeamMceTax.

MecTo y4eOHOro Kypca B yueOHOM IJIaHE

B 7-9 kmaccax m3ydaercs Kypc «BepoOsSTHOCT M CTAaTUCTHKA», B KOTOPBIH
BXomaT paszaenbl: «lIpencraBilieHWe JaHHBIX W ONHUCATEIbHAs CTATHCTHKAY,
«BeposaTHocThY; «DMeMeHThl KOMOMHATOPUKINY; «BBeaeHue B Teopuio rpadoBy.

Ha u3ydeHne maHHOTO Kypca OTBOAMT 1 y4eOHBI Yac B HEJCIIO B TCUCHHUC
KaxkJ10ro roaa o0ydenus, Bcero 102 yueOHbIX Haca.

Copaepxanue yueOHOro Kypca (1mo roxam o0y4eHmus)

7 KIIACC

[IpencraBnenne MaHHBIX B BHJE TaOJHII, AUArpaMM, TpadukoB. 3amoaHCHHUE
Ta0JIUIL, YTEHHUE U MIOCTPOCHUE TUArpaMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenne rpadMKoB peajabHBIX MporeccoB. M3Biaeuenne nHGpopMauu U3 AuarpaMmm u
Ta0JIHII, UCTIOIH30BAHNE U MHTEPIIPETAIINS JAHHBIX.

OmnucarenpHas CTAaTUCTHKA: cpeaHee apu(PpMETHUYECKOe, MEIWaHa, pa3Max,
HanOoJbIllee W HaWMEHbIee 3HA4YCHWS Ha0opa YHCIOBBIX MaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHYUBOCTH.

Cnyuatinolii 3Kcnepumenm (onvim) u ciyyauHoe codovimue. Bepoamuocmov u
yacmoma. Ponb mManoseposmuulx u npakmuyecku 00CmMo8epHuIX COObIMULL 8 NPUPOOe
u 6 obwecmse. Monema u uzpanbHas KOCMb 6 Meopul 6epoSMHOCmel”.

I'pagh, eepwuna, peopo. Cmenenv eepuiunvl. Hucno pébep u cymmapHas
cmenensb gepuiun. Ilpeocmasnenue o ceasnocmu epaga. Llenu u yuknel. Ilymu 6
epaghax. O6x00 epaga (3irepos nyms). [Ipedcmasnenue 06 OpUEeHMUPOBAHHOM
epaghe. Pewenue 3a0au ¢ nomouvbro 2pagos.

8 KJIACC

[IpencraBienne JaHHBIX B BUJIE€ TA0JIUII, AUArpaMM, TpaduKoB.

MHOX€eCTBO, DJJIEMEHT MHOXECTBA, MOJMHOXecTBO. Omnepauuu  Hax
MHOKECTBaMU: 00BbEIMHEHUE, MepeceueHue, nonoaHeHue. CBoMCTBa onepanuii Hajl
MHOKE€CTBAMU: MEPEMECTUTENBHOE, COYETaTENIbHOE, pacrpeneauTeNbHOE,
BKITFOUeHUS. Vcrionp30Banne rpaduaeckoro npeacTaBiICHUs MHOXKECTB ISl ONTUCAHUS
peabHBIX MPOLIECCOB U SIBJICHUM, ITPU PEIICHUU 33/1a4.

Uszmepenue pacceusanus oannuvlx. [ucnepcusi u cmamoapmHoe OMKIOHEHUe

4 BHGCL " Jajie€ KypCuBOM 0003HAYECHBI TEMBbI, U3YUCHHUC KOTOPBIX IIPOBOJAUTCA B O3HAKOMUTCIILHOM ILIAHE. He,uaror
CaMOCTOATEJIbHO OIPCALCIIACT 00BeEM n3y4aeMoro mMarepuaJia.
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YuUC108bIX HAOOPOS. [uazpamma pacceusanus.

DneMeHTapHble COOBITHS  CilydalHOTO ombiTa. CrydaiiHble  COOBITHS.
BepositHocT coObITHI. OTBITEI ¢ PABHOBO3MOXKHBIMHU JJIEMEHTAPHBIMHU COOBITHSIMH.
Crnyugaitaeiii BBIOOp. CBSI3b MEKIY MAJIOBEPOSTHBIMH M MIPAKTHYECKH JTOCTOBEPHBIMU
COOBITUSIMU B TIPHPOJIC, OOIIECTBE U HAYKE.

Hepeso. Ceoticmea 0epesbes: eOUHCMBEHHOCb NYMU, CYUWEeCMBO8aHUe BUCAYEl
BEPUIUHDBL, CB53b MEJHCOY UYUCTIOM SepuUH U duciom péodep. Ilpasuno ymHodcenus.
Pewenue 3a0au ¢ nomowwro epaghos.

Ilpomusononoscnvie coovimus. [uaepamma Oinepa. Obvedunenue u
nepeceuenue  coovimuti. Hecoemecmuvie  cobvimus.  Dopmyna  ClOHCEHUS
gepossimHocmelu. Ycnosnaa eeposmuocmo. Ilpasuno ymnoowcenus. Hezasucumoie
coovimus. I[Ipedcmasnenue sxcnepumenma 8 6ude oepesa. Pewienue 3a0au Ha
HAaxooicoeHue 6eposmHocmell ¢ HOMOWbI0 Oepeéa CIYHAlHO020 IKCnepumMeHma,
ouazpamm Diinepa.

9 KVIACC

[IpeacraBienue JaHHBIX B BUJE TaOIUII, TUArpaMm, TpauKoB, UHTEPIIPETALIIS
JTaHHBIX. UTeHUe U mocTpoeHue Tabaull, AuarpamMm, rpa)ukoB MO peaabHbIM JaHHBIM.

IlepectanoBku u (¢akropuan. CodyeTaHuss U YUCIO COYETaHUH. IpeyeonbHux
llackana. Pemenue 3a1a4 ¢ UCMOJIb30BAHUEM KOMOMHATOPUKH.

l'eomempuueckas eeposmuocmo. Cnyyaiinviii 8b100p MOYKU U3 ueypvl Ha
NJIOCKOCMU, U3 OMPe3Ka U U3z 0y2u OKPYHCHOCMU.

HcnbiTanue. Ycnex u Heygaya. Cepust UCObITaHUM 10 niepBoro ycnexa. Cepust
ucneiTanuii bepHysui. BeposTHOCTH COOBITHI B cepyu UCTIBITaHUI bepHyuim.

CnydailHasg BeIMYMHA W paclpelie]ieHne BEposITHOCTEH. MaremaTudyeckoe
oxxunanue u nucnepcus. [[pumMepsl MaTeMaTHYEeCKOTO 0KUIAHUS KaK TEOPETUUECKOTO
CpPEIHEr0 3HAYEHUS BETMUYUHBI. MaTeMaTHYeCKOe OKUAAHUE U TUCTIEPCHUS] CITyHaHOMN
BEJIMYMHBI «YUCJIO YCTIEXOB B CEPUU UCTBITAHUN bepHym.

[Tonarue o 3akoHe OOJbIIMX yuced. M3mMepeHue BEpOSITHOCTEH C MOMOIIbIO
gacToT. Posib 1 3HaUeHME 3aKOHA OOJBIITNX YUCEN B PUPOJIC U OOIIECTBE.

IIpyMepHBbIe KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPHAJIbI

[IpoBeneHNE OLEHKUM JOCTHKEHUW IJIAHUPYEMBIX pE3yJIbTaTOB OCBOCHUS
y4eOHOT0 MpeaMeTa NpOBOJIUTCS B POopMe TEKYIEro U pyOeKHOTO KOHTPOJIS B BUJIE:
KOHTPOJbHBIE Pa0OThl, CaMOCTOSITEIbHBIE pPa0OThI, 3a4eThl, MaTeMaTHYECKUE
JTUKTAHTBI, TPaKTUYECKHe pabOThl, MUCHMEHHBIH OTBET TIO WHIAWBUIYAIbHBIM
KapTOYKaM-3aJIaHUsIM, TECTUPOBAHHUE.

st o6yuatomuxcst ¢ 3[1P Bo3moxkHO m3MeHeHne (GOpMYTUPOBKHU 33JlaHUl Ha
«TIOIIATOBYIOY, aIANTAINIO TIPEIJIaraeMoro 00y4aromeMycsi TECTOBOTO (KOHTPOJIHHO-
OIICHOYHOT'0) MaTepuaia: HCIOJIb30BAHUE YCTHBIX M TMHCBMEHHBIX HWHCTPYKIIHH,
YIPOIEHUE JJTMHHBIX CIOKHBIX (POPMYIUPOBOK MHCTPYKIIMA, PEIICHUE C OMOPOM Ha
anropuTM, oopasell, UCIoIb30BaHUE CIIPABOYHON MH(MOpMAIUK.
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MaremaTnka
S5 kJacc

Kontponbshas pabora Ne 1. Tema. Harypanbhbie uncia.

KontponbHas padbora Ne 2. Tema. JIelicTBUS ¢ HATypaIbHBIMU YHUCIAMHU.

Kontponbshas padora Ne 3. Tema. Mcnonb3oBaHue CBOMCTB AeUCTBUI TIpU
BBIYHMCIICHUSX.

KontposnbsHas padota Ne 4. Tema. YTibl 1 MHOTOYTOJIbHUKH.

KontponbsHas padbora Ne 5. Tema. [learmocts uncen.

Kontponbhas pabota Ne 6. Tema. OObIKHOBEHHBIE TPOOH.

KontponbsHas padora Ne 7. Tema. CiokeHre U BBIYMTAHHE TPOOEH.

Kontponbhas padota Ne 8. Tema. YMHOXKEHHE U IeTIeHUE TPOOEH.

Kontponbnas padora Ne 9. Tema. [lecstuunbie qpobu. CpaBHEHHE JECATHUHBIX
TpoOeii.

KonTponbhas padota Nel0. JlelicTBUs ¢ AECATUYHBIMU APOOSIMH.

Kontponbshas pabora Ne 11. Tema. Mtoroast koHTpospHas padoTa.
6 kacc

KontposnbsHas padota Nel. Tema. [lenmMocTh HaTypaJIbHBIX YUCEN.

Kontponbshas pabora Ne2. Tema. O6bikHOBeHHas! 1poOb. OCHOBHOE CBOMCTBO
TpoOH.

Kontponbshas padora Ne3. Tema. Otnomenue. [Ipomnopiusi.

Kontponsnas padota Ned4. Tema. [IporeHT.

KontponbHasa padora Ne5. Tema. YerbipexyroiabHuk. @opMysbl mepuMerpa u
IJIOIIAN PSIMOYTOJIbHUKA.

Kontponbshas pabora Ne6. Tema. IlonoxxurenbHble U OTPUIIATEIbHBIC YHCIIA.
CpaBHEHHE MOJOKUTENBHBIX U OTPULATENBHBIX YHUCET.

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

Kontponbsnas pabora Ne8. Tema. YMHOKEHHE U JICJICHHE TTOJIOKUTEIBHBIX H
OTPHULIATETIHHBIX YUCEIL.

Kontponsnas pabGota Ne9. Tema. IlpsamoyrosbHasi cucremMa KOOpAUHAT.
Jlnarpammel.

Kontponbshas pabora Nel0. Tema. iToroBast KOHTpoJibHas paboTa.

Auredpa
7 KJacc
Kontponenas pabora Nel. Tema. Apudmernueckue HOeUCTBUS  C
pPalMOHAIIBHBIMA YHCIIAMH.
Kontponbshas padota Ne2. Tema. CteneHb ¢ HaTypalbHBIM MOKa3aTeJIeM.
Kontponbshas pabora Ne3. Tema. bykBeHHbBIC BRIpaKCHHUSI.
Kontponbshas padorta Ne4. Tema. MHOTOUJIEHBI.
Kontponbshas padota Ne5. Tema. @opMyIibl COKPAIIEHHOTO YMHOXKEHHUSI.
Kontponbshas padora Ne6. Tema. JInneitHoe ypaBHEHHUE C OTHOM MMEPEMEHHOM.
Kontponbshas pabora Ne7. Tema. CucteMbl TMHEHHBIX YpaBHEHUN.
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Kontponsnas padora Ne 8. Tema. Koopaunate! u rpadukm.
Kontponsnas padora Ne 9. Tema. [lonsitue pyukiuu. Jlunerinas GyHKuus.
Kontponbshas padora Nel0. Tema. UTorosast koHTposibHas padoTa.
8 kiacce
KontponbHasa padora Nel. Tema. KBagpatnbsiii kopeHb. ApupMeTHYECKHA
KBaJpaTHbIN KOPEHb.
Kontponbnas pabora No2. Tema. Cremenb ¢ 1eNbIM IOKa3aTeNEM.
CraHgapTHBIA BH]T YUCIIA.
Kontponsnas pabGora Ne3. Tema. AnreOpamueckas npoOb. CokparieHue
Ipooeit.
KonTtponbsHas padora Ned. Tema. JleiicTBus ¢ areOpanyecKuMu TpOOSIMH.
KoHntposbHas padora NeS. Tema. KBanpaTHbie ypaBHEHUS.
Kontponbhas padora Ne6. Tema. YpaBHEHUs, CBOASIIMECS K KBaJIPaTHBIM.
TexkcToBble 3a7a41, CBOASAIIMECS K KBaJAPATHBIM.
Kontponbshas padora Ne7. Tema. Cuctembl ypaBHEHUH.
Kontponbshas padora Ne§. Tema. UnucaoBble HEpaBEHCTBA U UX CBOMCTBA.
Kontponbshas padora Ne9. Tema. CructeMbl HEPABEHCTB C OJIHOM MEPEMEHHOM.
Kontponbshas pabora Ne 10. Tema. @ukiuu. yuciaoBbie GyHKIIHUH.
KontponbHas padota Nel 1. Tema. iToroBas KOHTpoJibHasI paboTa.
9 knacc
Kontponbhas padora Nel. Tema. Uncna u BEIYHCIICHUS.
KoutponbHas pa6ota Ne2. Tema. YpaBHEeHUs ¢ OJIHON IEPEMEHHOM.
KonTponbnas padota Ne3. Tema. JIpoOHO-paiiioHaibHbIle YpaBHEHUS.
Koutponbshas pabora Ned. Tema. CucteMbl ypaBHEHUHN € ABYMsI IEPEMEHHBIMU.
KonTponsnas padora Ne5. Tema. JIunelinbie HepaBeHCTBA C OAHON IEPEMEHHOM.
Kontponbshas pabora Ne6. Tema. KBanpaTHbsie HepaBeHCTBA.
Kontponbshas padota Ne 7. Tema. KBanpatuunas ¢GyHKIIMS U €€ CBONCTBA.
Kontponsnas padota Ne 8. Tema. Apudmerndeckast nporpeccusi.
Kontponsnas padota Ne 9. ['eomeTpudeckasi mporpeccusi.
Kontponbshas padora Nel0. Tema. UToroBast KOHTpoJibHas padorta.

I'eomerpusn
7 KJacc

Kontponsnas pabGora Nel. Tema. OCHOBHBIE TIe€OMETPUYECKHE CBOWMCTBA

MPOCTEUIINX PUTYD.
Kontponbshas padota Ne2. Tema. CMeKHbIE U BEPTUKAIbHBIC YTJIbI.
Kontponbshas padora Ne3. Tema. [Ipu3Haku paBeHCTBa TPEYTrOIbHUKOB.
Kontponbshas padora Ned. Tema. PaBHOOeIpEeHHBIN TPEYTrONbHUK.
Kontponbsnas pabota Ne5. Tema. IlapannensHbie psiMbIe.
Kontponbsnas pabota Ne6. Tema. Cymma yriioB TpeyroJibHHKA.
Kontponbshas pabora Ne 7. Tema. OKpyHOCTb U KPYT.
Kontponbshas pabota Ne6. Tema. UToroBast KoHTpobHas paboTa.

8 KkiIacce
Kontponbshas padora Nel. Tema. UeTblpeXyroabHUKH.
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Kontponbnas padorta No2. Tema. Cpeansis TuHus TpeyroiabHuka. CpemHsis
JIUHUS TpANeLuH.
Kontponsnas padota Ne3. Tema. [Imonaas TpeyroyibHUKa, MapajiesorpaMma.
Kontponshas paborta Ned. Tema. [Lnomans mogo0HbIX (uryp.
Kontponbshas padorta NeS5. Tema. Teopema ITudaropa.
KontponbsHas padota Ne6. Tema. Yriabl B OKPY>KHOCTH.
KontponbsHas padota Ne7. Tema. UToroBast KOHTpoJibHas paboTa
9 knacc
Kontponbhas padota Nel. Tema. Perienne TpeyroibHHUKOB.
Kontponbshas padota Ne2. Tema. [1nomanu TpeyroibHIKa, YETHIPEX YT OIbHUKA.
KontposnbHas pabora Ne3. Tema. BekTopsl.
KontponbsHas padota Ned4. Tema. JlekapTOBbI KOOPIMHATHI HA TIIOCKOCTH.
Kontponbshas paborta Ne5. Tema. [IpaBuiibHble MHOTOYTOJIbHUKH.
KontponbsHas padota Ne6. Tema. [Tnommaas kpyra u ero gactei.
Kontponbshas padota Ne7. Tema. UToroBast KOHTpoJibHasI paboTa.

BeposiTHOCTB U cTATHCTHKA
7 wJacc

Kontponrnas padota Nel. Tema. [IpencraBieHue JaHHBIX.
KontponsHas padota Ne2. Tema. OnucaTtenbHas CTaTUCTHKA.
Koutponbshas pabora Ne 3. Tema. CriydaitHasi ”3BMEHUYHUBOCTb.
Kontponbshas pabora Ne 4. Tema. BeposTHOCTH M HacToTa CIy4ailHOTO

COOBITHSI.

8 kiacc
KontponbsHas padora Ne 1. Tema. MHoxecTBa.
KontponbsHas padora Ne2. Tema. BeposiTHOCTh ClTyd4aliHOTO COOBITHSI.
KonTtponbsHas padbora Ne 3. Tema. CnydaitHbie COOBITHS.

9 knace
Kontponbsnas pabota Ne 1. Tema. DnemMeHTb KOMOMHATOPUKH.
Kontponbshas pabora Ne 2. Tema. McnbiTanus.
Kontponbshas pabora Ne 3. Tema. CiryqaitHas BeTu4HHA.
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INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYHEBHOI'O ITIPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIbTATDI:

MOTHBAIMA K OOYYEHHI0O MaTeMAaTUKE WM LieJICHANIPaBICHHOW MO3HABATEILHON
NEeSATENbHOCTH;

MOBBIIIIEHUE YPOBHS CBOEH  KOMIIETEHTHOCTH 4Yepe3  MPAKTUUYECKYIO
JESITeNIbHOCTh, TPEOYIOUIYI0 MaTEMaTHUECKUX 3HAHUN, B TOM UUCJIE YMEHUE YUUTHCA
y APYTHUX JIFOAEH;

CIIOCOOHOCTh OCO3HABATh CTPECCOBYIO CUTYAIIUIO, OBITh TOTOBBIM J€HCTBOBATH
B OTCYTCTBUE FapaHTHl ycriexa;

cnocoOHocTh oOy4aromuxcs ¢ 3[IP k oco3HaHuiO CBOMX JAEPUIMTOB U
MPOSIBJICHUE CTPEMIICHUS K UX MPEOAOJICHHUIO;

CIIOCOOHOCTH K CAMOPA3BUTHIO, YMEHHE CTABUTh JIOCTUKUMBIC 11ETTH;

YMEHHUE pa3inyaTh y4yeOHBIE CUTYyallid, B KOTOPBIX MOKHO JIeWCTBOBATH
CaMOCTOSITENIbHO, M CHUTYyallud, T[J€ CJIEAYEeT BOCIOJIb30BaThCA CIPABOYHOU
nH(popMaIen uin ApyruMu BCIOMOTaTelIbHBIMUA CPEJICTBAMU;

CIIOCOOHOCTH MEPEHOCHUTH MOJIYYEHHBIE B X0/1€ OOyUEHHSI 3HAHUS B aKTYaJIbHYIO
CUTYalIO (MPU PELICHUN KUTCHUCKUX 3a/1a4, TPEOYIOIUX MaTEMAaTHYECKUX 3HAHUN);

CIIOCOOHOCTh OPUEHTHPOBATHCS B TPeOOBAHUAX M MpaBUiIaxX MPOBEACHUS
MIPOMEKYTOUYHON U UTOTOBOM aTTECTALINU;
OBJIJICHUE OCHOBAMH (DHAHCOBOW I'PaMOTHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDBI

Osnadenue ynugepcanbHbIMu y4eOHbIMU NOZHACAMETbHOIMU OCIICHEUAMUL

yCTaHaBIMBaTh  IPUYMHHO-CIEACTBEHHbIE CBS3M B  XOJ€  YCBOCHHUSA
MaTeMaTHYeCKOro MaTepuasa;

BBISBJIATH JCPUIUT AAHHBIX, HEOOXOAUMBIX AJI PELICHHs MMOCTABJICHHOM
3a]1a4u;

C TIOMOIIIBIO YYUTENSI BEIOUPATh CIIOCO0 pelIeHHs] MaTeMaTHYeCKOM 3a/1a4uu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PEILICHUS);

NPUMEHATh M TPeoOpa3oBbIBATh 3HAKM W CHMBOJBI B XOJE pEIICHUS
MaTEeMaTHYECKHX 3a7a4;

yCTaHaBIMBATh UCKOMOE U IAaHHOE MPH PEIICHIUH MaTeMaTHIECKON 3a1auH;

MOHMMATh ¥ UHTEPIPETUPOBATH MHPOPMAIIHIO PA3IMYHBIX BUIOB U (HOpM
MpeJICTaBICHHUS,

WLTIOCTPUPOBATH pelaeMble 3a7auu rpa)udecKuMu CXeMaMu;

3¢ (HEKTUBHO 3aMTOMUHATH M CUCTEMAaTU3UPOBATH WH(OpPMAITHIO.

MOHUMATh U HCIOJIb30BaTh MaTEMaTHYECKHIE CPEACTBA HATJISIIHOCTH (Tpaduk,
AarpamMmbl, TaONWIBI, CXeMbl H JAp.) JUIA WUIIOCTpAallud, WHTEPIpPETaInH,
apryMeHTallnu.
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Osnaoenue YHUBEPCAIbHBIMU yueoOHbIMU KOMMYHUKAMUGHHIMU
delicmeuamu:

OpraHU30BBIBaTh Y4e€OHOE COTPYIHMYECTBO M COBMECTHYIO JIEATCIBHOCThH C
YUYHUTEJIEM U CBEPCTHUKAMHU B TIPOIIECCE PEIICHUS 3a]1a4;

B3aMMO/ICHCTBOBATh U HAXOJIUTh 00IIHME CIIOCOOBI pabOThI; paboTaTh B IpyIIeE:
HaxOJIUTh OOIlee peIIeHHe W paspeniaTh KOH(MIWKTHI Ha OCHOBE COIJIACOBaHUS
MO3UIMHI M y4€Ta HHTEPECOB; CIyIIaTh NapTHEPA; GOpPMYIUPOBATH, APIYMEHTHPOBATH
U OTCTauBaTh CBOE MHEHHE;

MPOTHO3WPOBATh BO3HUKHOBEHHE KOH(MIMKTOB IMPH HAIMYWW PA3HBIX TOYEK
3pEeHUs W pa3pemaTh KOH(IUKTBI Ha OCHOBE Y4ETa MHTEPECOB M TO3MIIMN BCEX
YYaCTHUKOB;

apryMEHTUPOBAaTh CBOIO TMO3UIMI0 U KOOPAUMHUPOBATH €€ C MO3ULUSIMU
MapTHEPOB B COTPYJHUUYECTBE MPU BBIPAOOTKE OOIIETO PEIICHUS B COBMECTHOM
NeATEIIbHOCTH;

BBITIOJTHSATh CBOIO 4YacTh PaOOTHI, JOCTHraTh KayeCTBEHHOTO pe3yibTaTa M
KOOPAMHUPOBATH CBOM JICUCTBUSA C IPYTUMH WICHAMH KOMAaH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIa/Ia B OOIIUI TPOIYKT.

Osnadenue yHuGepCcaIbHbIMU YUEOHBIMU PECYAAMUBHBIMU OCUCH GUAMU:

CTaBHUTh I1€JIM, BBIOMpATh M CO3/IaBaTh AJTOPUTMBI JJIA PCIICHHUS YYCOHBIX
MaTeMaTHYECKUX MPOOIIeM;

IJIAHUPOBATh U OCYIIECTBISATH JI€SITEILHOCTh, HAINPABJICHHYIO Ha PEIICHUE
3a/1a4 UCCIIEIOBATENIbCKOTO XapaKkTepa.

dbopMynupoBaTh U YyACPKUBATH Yy4yeOHYIO 3ajady, COCTaBISATH IUJIaH U
MOCJICOBATEILHOCTD JICHCTBUII;

OCYIIECTBIJISITh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOJIUMbIE KOPPEKTUBHI,

KOHTPOJIMPOBATH MPOLIECC U Pe3yJIbTaT y4eOHON MaTeMaTUUeCKON
NeATEIIbHOCTH;

aJICKBaTHO OIICHUBATH MPABUIBLHOCTD WJIM OIITMOOYHOCTD BBIITOJHEHUS YU4eOHOM
3a/1auu, €€ 0OBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHMUS,;

CIMYaTh CHOCO0 JACHCTBHS M €r0 Pe3ysbTaT C 3aJaHHBIM ATaJOHOM C IIEJIbIO
0oOHapyXeHUs OTKIIOHCHUH U OTJIMYUM OT ATaJIOHA.

MPEABUICTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH MPH PCIICHUH y4eOHOM
3a/1a4H;

MMOHUMATh MPUYHHBI, IO KOTOPHIM HE OBLI JIOCTUTHYT TpeOyeMbIH pe3ysbTaT
NEATEeIbHOCTHU, OMNpPEACNATh MO3UTHUBHBIE W3MEHEHMsI M HampaBJeHUs, TpeOyroliue
JanbHeuen padoTsl;

PEryJIMPOBATh CIIOCOO BBIPAKECHUS IMOITUH.

HPEAMETHBIE PE3YJIBTATBI

Pe3ynbpTaThl ocBOeHUs yueOHOro mpeaMera «Martematuka (BKio4as anreopy,
Tr€OMETPHUI0, BEPOSATHOCTh M CTAaTUCTHUKY)», pACHpeAesIeHHbIE MO rojaM OOy4eHHs,
(bopMyIUPYIOTCS IO MPUHIUITY I00aBIEHHS HOBBIX PE3yJbTAaTOB OT r0/ia K TOAY, yKe
Ha3BaHHBIC B IPEABIAYIINX TOJIaX MO3ULNHN, KaK IPABUIIO, TI0CJIOBHO HE TOBTOPSIOTCH,
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HO YYHUTHIBAIOTCA (pe3yibTaThl OYEPEJHOTO TroJia IO YMOJYAHUIO BKJIHOYAIOT
pe3yNbTaThl MPEABIIYIIUX JIET).

[IJIAHUPYEMBIE [IPEJMETHBIE PE3YJIbTATbl OCBOEHUS ITIPUMEPHO
PABOYEIT [IPOT'PAMMBI KYPCA «MATEMATUKA» (IIO TOJIAM
OBYUEHUST)

OcBoenue yyebHOro kypca «MartemaTuka» B 5—6 Kilaccax OCHOBHOM IIKOJIbI
JIOJDKHO 00€CleYrBaTh JIOCTMXKEHHUE CIEAYIOIIUX MPEAMETHBIX 00pa30BaTEIIbHBIX
pE3yNbTATOB:

5 KVIACC

Yucna u éviuucnenus

OpueHTUpPOBATHCS B MOHITUSAX U OTIEPUPOBATH HA 0A30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMH C HATYPAJIbHBIMHU YHUCIIAMH, OOBIKHOBEHHBIMH U JECATUUYHBIMU JPOOSIMHU.

CpaBHMBATH U YNIOPSAI0UYUBATH HATYPAIbHBIC YHCIIA, CPABHUBATH B MPOCTEUIIINX
city4asix OObIKHOBEHHbIE IPOOH, IECATUUHBIE JPOOH.

CoOTHOCUTH TOUKY HA KOOPJAMHATHOM (YUCIOBON) MPSAMON C COOTBETCTBYIOIIUM
€l YMCJIOM 1 U300paKaTh HATYpaIbHbIC YHCIIa TOYKAMU Ha KOOPIMHATHOM (YMCIIOBOH)
MIPSAMOM.

BoimonHaTh  apudmeTHdyecKkue JEHCTBUS C HATypaldbHBIMH YHUCIAMHU, C
OOBIKHOBEHHBIMU JPOOSIMU B MIPOCTEUIIINX CIIydasiX.

BoINONHATE NpOBEPKY, MPUKUAKY PE3yIbTaTa BEIYUCICHUN.

OKpyIJIsSITh HATypaJIbHBIC YKCTIA.

Pewenue mexcmosuwix 3a0au

Pemate TekcToBBIE 3amauM apu(METUYECKHM CIIOCOOOM M C TOMOIIBIO
OpraHM30BaHHOIO KOHEYHOIro Mepedopa BCEX BO3MOXKHBIX BapuUaHTOB (IpH
HEOOXOJIMMOCTH C HAMPABJISAIONICH MTOMOIIBIO).

Pemate 3amauu, cojaepxamiye 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIUYHMHBIL:
CKOPOCTb, BpEM$, PACCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOUMOCTD (TIpH HEOOXOIUMOCTH C
MCIIOJIb30BAaHUEM CITPAaBOYHOM MH(OPMAIIUN).

Hcnonb30BaTh KpaTKUE 3alUCH, CXEMBbI, TaOJIUIIbI, 0003HAUCHUS NPU PEIICHUN
3azay.

[Tonp30BaThCA OCHOBHBIMH €IMHUIIAMU U3MEPEHUS: LIEHbI, MaCChl; PACCTOSIHUA,
BPEMEHHU, CKOPOCTH; BBIpaKaThb OJHU €IWHUIBI BEIUYMHBI 4epe3 Apyrue (mpu
HEO0OXOJMMOCTH C OMOPOM Ha CIPABOYHYIO HH(OPMALIUIO).

W3Bnekats uH(OpMaIuioo, MNpeACTaBICHHYIO B Ta0iuile, Ha CTOJIOYATOM
TuarpaMmme, MHTEpIPEeTUPOBATh NIPEICTaBICHHbIE TaHHBIC, UCIIOIL30BaTh JaHHbIE TIPU
pelIeHnH 3a1a4.

Haznaonaa zeomempus

[Tonp30BaThCs TEOMETPUYECKUMHU TOHATHUAMH: TOUYKA, MpsiMas, OTPE30K, JyY,
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yT0Jl, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTh mpHUMEpPbl OOBEKTOB OKPYKAIOUIETO0 MHpa, UMEIIUX (opmy
M3YUYCHHBIX TEOMETPUUECKUX (QUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, TP HEOOXOAMMOCTH IO BHU3yallbHOM OIOpE,
CBSI3aHHYIO C YIVIAMH: BEpIIHMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YIOJI, BEPIIHHA,
CTOPOHA, TUAroHalb; C OKPYKHOCTBIO: PaUyC, TUAMETP, LICHTP.

N300pakath H3y4YeHHbIE TeOMETpUYECKHEe QUTYypbl HA HEJIUMHOBAHHOW U
KJIETYaTOM Oymare ¢ MOMOIIBIO IUPKYJIS ¥ JIMHEHKH (M0CIIe COBMECTHOTO aHAIU3a).

HaxoauTh AJMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHUEM C MOMOIIBIO
JUHEWKHU, CTPOUTHh OTPE3KH 3alaHHOW JJIMHBI, CTPOUTH OKPYKHOCTH 3aJaHHOIO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIIIOB MPSIMOYTOJIbHUKA, KBajpaTa sl UX
MIOCTPOCHUSI, BBIYUCIICHUS IUIOIAAN U IEPUMETpA.

Beluncnare mepuMerp W IUIONMIA[b KBajpaTa, MNPSMOYTOJbHUKA, QUryp,
COCTAaBJICHHBIX M3 MPSIMOYTOJBHUKOB, B TOM 4HClIEe (QUryp, H300paKEHHBIX Ha
KJIeT4aToi Oymare.

[Tonp30BaTbC OCHOBHBIMM METPUYECKHUMH E€AWHULIAMH HU3MEPEHUS JJIMHBI,
TJIOIA N BBIPAXKATh OJTHU €AMHUIIBI BEIMYMHBI Yepe3 Apyrue (mpu He0oOXO0AUMOCTHU C
OTOPO¥ Ha CIIPABOYHYIO HH(POPMAIIHIO).

Pacnio3naBaTh napasienenuesi, Kyo, UCIOJIb30BaTh TEPMUHOJIOTHUIO: BEPIIUHA,
pedpo TpaHb, U3MEPEHHUS; HAXOAUTh U3MEPEHUS Napaljiesenunena, Kyoa.

Breruncnare 00bEM Ky0Oa, mapaiesnenurnena mo 3aJaHHbBIM H3MEPEeHUsiM (C
OTIOpOM Ha AJITOPUTM Y4YEOHBIX JIEUCTBHUIA), MOJIb30BATHCS C€AUMHUIIAMH HU3MEPEHUS
00BEMa.

Pemiath HecnoXXHBIE 3aayd HAa HM3MEPEHUE T'C€OMETPUYECKUX BEIUYUH B
MPAKTUYECKUX CUTYalUsIX (TP HEOOXOIMMOCTH C BU3YaJIbHOU OMOpPOi).

6 KJIACC

Yucna u éviuucnenus

OpueHTUPOBATHCS B MOHATHUAX U ONIEPUPOBATH HA OA30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMHU C Pa3JIMYHBIMU BUJAMM YHUCENl U CHOCOOAMM WX 3aIUCH, MEPEXOAUTH
(ecyu 3TO BO3MOXKHO) OT OJTHOM (hOPMBI 3aIMKUCH YUCTA K IPYTOH.

CpaBHUBaTh M yHOPSAOUYMBATH LI€JIbI€ YHMCIIA, OOBIKHOBEHHBIE U JIECATUYHbBIC
IpoOu, CpaBHUBATH YMCJIa OJTHOTO U Pa3HBIX 3HAKOB.

BoimonuaTe apudmeTnyeckre AeHCTBUS ¢ HATYPaJIbHBIMU U LIEJIBIMU YHCIAMH,
OOBIKHOBEHHBIMU U AECATUYHBIMU IPOOSMHU, MOJOKUTEIBHBIMA U OTPHULIATEIbHBIMU
YU CIIAMHU.

BpIuucisaTh 3Ha4EHUs YUCIIOBBIX BBIPAXKEHUM, BBITIOJIHATh IPUKUAKY U OLIEHKY
pe3yibTaTa BBIUMCICHUMN; BBIOJHITH MPEeoOpa3oBaHUSI YHUCIOBBIX BBIPAKEHUN Ha
OCHOBE CBOMCTB apu(hMETHUUECKUX JEHCTBUH.

COOTHOCUTH TOUYKY Ha KOOPAUHATHOM MPSAMOM C COOTBETCTBYIOIIUM €U YNCIIOM
Y U300pakaTh YMCJIa TOUKaMU Ha KOOPAMHATHOM MPSAMOM, HAXOAUTH MOYJIb YUCIIA.

COOTHOCUTH TOYKHA B HPSIMOYTOJIBHOM CHUCTEME KOOPAWHAT C KOOPAWHATAMH
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3TOM TOYKH.

OKpyIJIsITh 1LI€JIbIE YUClIa M JeCATHUYHbIE Jpoou (1o o0pasily), HaXOJHWTh
NpUOIKEHUS YHCETT.

Yucnoewvie u OyKeeHHble 8bIPANHCCHUA

OpueHTHPOBATHCS B MOHATHUSAX M OTIEPUPOBATH HA 0a30BOM YPOBHE TEPMUHAMU,
CBSI3aHHBIMH C 3aIMCHIO CTETICHH YKCJIa, HAXOIUTh KBaJIpaT U Ky0 4ucia, BEIYUCISATD
3HAYCHUS MPOCTEHIINX YHCIOBBIX BRIPAKCHUH, COEPIKANINX CTCTICHH.

[Tonp30BaThCA MpU3HAKAMU JEIUMOCTH (TIpU HEOOXOAMMOCTH C OMOpPOM Ha
JTOPUTM TPaBUJIA), PACKIIAJbIBATh HATYPAIbHBIC YUCIIA HA TPOCThIE MHOKUTEIH.

Ilonvzo06amvucsa macuimabom, COCTABIATH MPONOPIUU U OTHOLLIEHUS.

Hcnonp3oBaTh OYKBBI 11T 0003HAUCHUS YHCEN TIPH 3alHCH MAaTeMaTHIECKHX
BBIDAKEHUN, HAXOAUTh 3HAYCHUSI OYKBEHHBIX  BBIPAKEHUN, OCYIIECTBIISSA
HE0OXOIUMbIE TOJCTAHOBKM W TpeoOpa3oBaHus (C OMOPOMl Ha aJirOpUTM Y4eOHBIX
JEUCTBUM ).

HaxonuTh HeM3BECTHBI KOMIIOHEHT PaBEHCTBA.

Pewenue mexkcmoswix 3a0au

Pemiath MHOTOIIArOBBIE TEKCTOBBIE 3aJa4d apU(PMETHUYECKUM CIIOCOOOM C
ONOpPOM Ha BOIIPOCHBIN IJIaH.

Pematp npocTenime 3a/1a4H, CBSI3aHHBIC C OTHOIICHUEM,
MPOTMOPIIMOHAILHOCTHIO BEJIMYMH, MPOIEHTAMH; peliaTh TPU OCHOBHBIC 3aJja4M Ha
JpOOU U TIPOIICHTHI.

Pemate 3amaum, conep:kalive 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIIMYUHBI:
CKOPOCTb, BPEMsi, PACCTOSIHHE, 1IeHa, KOJTUYECTBO, CTOMMOCTb; TPOU3BOAUTEIILHOCTD,
BpeMs, 00bEMa pabOThI, UCTIONBL3YS apUMETUUECKUE TEHCTBUS, OLIEHKY, TPUKUIIKY;
TI0JIB30BATHCS SAUHUIIAMH U3MEPECHUS COOTBETCTBYIOITUX BEIIMUHH.

CocTaBnsaTh OyKBEHHBIC BRIPQKCHHS 10 YCIOBHUIO 3aJ]a4H TIOCTIE COBMECTHOTO
aHaIMn3a.

N3Bnekath wH(OpMaLMIO, MPEACTABICHHYI0 B TaOJuWIlaX, Ha JHUHEWHOM,
CTOJIOYATOM WM KPYroBOW JauarpaMmax, HHTEPIPETUPOBATH IPEIACTABICHHBIE
JTAaHHBIC; UCTIOJIB30BATh JJAHHBIC MPY PEIICHUU 3a/1a4.

[IpeacraBnsath nHOOPMAITUIO C TTOMOIIBIO TAOJINII, JIMHEWHON U CTOIOYATOM
JUarpaMM.

Haznaonaa zeomempus

[IpuBoauTh TpHUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpa, UMEIMUX (Hopmy
M3YYCHHBIX TEOMETPHUYECKMX IUIOCKMX W TIPOCTPAHCTBEHHBIX (QUTYpP, TPHUMEPHI
PaBHBIX U CHMMETPUYHBIX (DUTYP.

N300pakath ¢ MOMOIIBIO ITUPKYJIS, TUHEHKH, TPAHCTIOPTHPA Ha HEJIMHOBAHHOMN
Y KJIET4aTOl Oymare u3y4eHHbIC TUIOCKHE TeOMeTprudecKrue GUTYphl U KOHPUTYpAIUH,
CUMMETPUYHBIC (DUTYPHI.

NMeTh mpencTaBieHUE O TEOMETPUYECKUX TOHITHSX: PAaBEHCTBO (UTYP,
CUMMETpPHSI, OCb CHMMETPHUH, IIEHTP CUMMETPUHU.

HaxonuTh BeTMYHHBI YTJIOB U3MEPEHUEM C TIOMOIIBIO TPAHCIIOPTHPA, CTPOUTH
yIUIbl 3aJJaHHOW BEJIMYMHBI, IOJIb30BATHCA IPU PEUICHUM 337a4 TPajlyCHOU MEpOu
YIJIOB; PACIO3HABATh HA YEPTEXKAX OCTPBIN, MPSIMOM, PA3BEPHYTHIA U TYIIOU YIJIBI.
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BbraucnsaTe AMUHY JIOMaHOW, MEpUMETp MHOTOYTOJBHHKA, IOJIh30BATHCS
eIMHULIAMH U3MEPEHMsI ITMHBI, BBIPAXKATh OJHHU €IWHUIBI U3MEPEHUS JITUHBI Yepes
IpyTHE.

Haxonutb, UCTONB3yst 4epTEKHBIE HHCTPYMEHTBI, PACCTOSIHHS: MEXKIY IBYMS
TOYKAMH, OT TOYKH JI0 TIPSIMOM, IITUHY ITyTH Ha KBAJPAaTHOU CETKE.

Beraucnsate  mimomanb  (QUTYp, COCTAaBIEHHBIX W3  MPSMOYTOJIHHHUKOB,
MCTIOJIB30BaTh pa30MeHNE Ha MIPSMOYTOIBHHUKH, HA paBHBIC (DUTYPBI, TOCTPANBaHUE JI0
NpSIMOYTOJIbHUKA;, TIOJIh30BAaThCSI OCHOBHBIMU E€IMHHUIIAMUA HW3MEPEHHS TUIOIIAIN;
BbIpaXXaTh OJTHU €IMHUIIBI H3MEPEHUS TUIOIIAN Yepe3 Ipyrue (Ipu HeoOXOUMOCTH C
OTIOPO¥ Ha CTIPAaBOYHYIO HHPOPMAITHIO).

Pacro3naBaTh Ha MOJEISIX W HM300paXEHUSX NHPAMHUIY, KOHYC, IFIMHID,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, TpaHb, OCHOBAHHUE, Pa3BEPTKA.

N300paxaTh Ha KJIeT4yaTOl OyMare MpsMOyTOIbHBIN TapasuIeIIeTIHITe]T.

Beraucisite 006€M TPSIMOYTOJIBHOTO TMapajuieienuiena, Kyoa, MmoIb30BaThCS
OCHOBHBIMU €JIMHHUIIAMHU U3MEpPEeHUs] 00bEMA; BhIpAXKAaTh OJHU €IUHUIIBI U3MEPECHUS
00BbEMa yepe3 pyrue (C ornopoii Ha CIIPaBOYHYI0 HHPOPMAIIHIO).

PemaTe HecHOXHBIE 3a7a4d HAa HAXOXKJEHHWE T'E€OMETPUYECKUX BEIUYUH B
MPAKTUYECKUX CUTYaUsIX (IPU HEOOXOIUMOCTH C BU3YaIbHOM OTIOPOi).

TIJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATHI OCBOEHU S ITIPUMEPHOU
PABOYEN ITPOI' PAMMBI KYPCA «AJITEBPA» (ITO TOJJAM OBYUEHW )

OcBoeHue yueOHOro Kypca «Anredpa» Ha ypOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl JODKHO OOecneynBaTh JOCTHXKEHHE CIEIYIOUUMX PEeIMETHBIX
00pa3oBaTENbHBIX PE3YIIBTATOB:

7 KIIACC

Yucna u éviuucnenus

BoemmonHsaTe, coderas yCTHbIE W NHUCbMEHHbIE NPUEMBI, apuMeTHUYecKue
NEUCTBUA C PALMOHAIBHBIMU YHCIIAMHU.

HaxoauTh 3HAaYeHUs YHUCIIOBBIX BBIPAXKEHHH; MPUMEHSTh pPa3HOOOpa3HbIE
CcocoObl M MPHUEMBI BBIYMUCIEHUS 3HAYEHUH JPOOHBIX BBIPAKEHUH, COAEpM KAIIMX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoguTh OT omHOM (OPMBI 3aMHMCH YUCEN K JPYyroil (mpeoOpa3oBHIBATH
NECATUYHYIO Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECATHUYHYIO, B YaCTHOCTU B OECKOHEUHYIO JECATUYHYIO ApoOb). CpaBHUBATH U
YIOPSAI0YMBATH PAllMOHATIBHBIC YUCIIA.

OKpyrJsTh yncna.

BbINONHATE TPUKUIKY U OLEHKY PE3yJIbTaTa BBIYMCICHUN, OLIEHKY 3HAYCHUN
YHUCJIOBBIX BBIPAXKEHUH.

BbINOIHATE 1EMCTBUS CO CTENEHAMU C HATYpaJlbHBIMU ITOKa3aTeIsIMHU (C OIIOpOi
Ha CIIPaBOYHYIO HH(OPMAITHIO).

[IpuMeHsATh MPU3HAKKU JEMMOCTH, PA3JIOKEHUE HA MHOKUTENU HATypaIbHBIX
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quced.

Pewlate mnpocreiimme NpakTUKO-OPUEHTUPOBAHHBIE 33Ja4yd, CBS3aHHBIE C
OTHOLIEHWEM  BEJIHMYMH,  MPONOPUHUOHAIBHOCTBIO  BEJIMYMH,  IPOIEHTaMU;
MHTEPIPETUPOBATH PE3YJIbTAThl PELICHUS 337a4 ¢ YYETOM OTPaHUYCHHUM, CBSI3aHHBIX CO
CBOMCTBaMHU paccMaTpUBAEMBbIX OOBEKTOB.

Anzedpauueckue sviparxcenusn

OpueHTHpOBaTbCS B TMOHATHSAX M ONEpUpOBaTh Ha 0a30BOM YpPOBHE
anreOpanyecKkor TepMUHOJIOTHEN U CHUMBOJIMKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAKEHUW NpPH 3aJaHHBIX 3HAYECHHSX
NIEPEMEHHBIX.

BoInonHITh MpeoOpa3oBaHus 1EJI0T0 BhIPAXKEHUS B MHOTOWIEH MPUBEICHUEM
MOJIOOHBIX CJIAraeMbIX, PACKPHITUEM CKOOOK.

BBINONHAT yMHOXEHHE OJHOYIEHA HAa MHOTOWIEH M MHOIOYJIEHa Ha
MHOTOYJIEH, IPUMEHATH (POPMyIIbl KBaJpaTa CyMMbl U KBaJpaTa pa3HOCTHU (C OIOpO
Ha CIPAaBOYHYIO HH(POPMAIIHIO).

OCyIIecTBIATh PA3J0KEHUE MHOTOYWIEHOB HA MHOXHUTEIU C IOMOIIBIO
BBIHECEHHUS 33 CKOOKHM OOIIEro MHOXKHUTENS, TPYNIIUPOBKU CIIAraéMbIX, TPUMEHEHUS
(hopMyJ1 COKpaEHHOTO YMHOXKEHHUS (C OMOPOI Ha CIIPABOYHYIO HH(OPMALIUIO).

[IpumensTh npeoOpa3oBaHKsI MHOTOWIECHOB ISl PEIICHUS Pa3JIMYHbIX 33/1a4 U3
MaTE€MAaTUKH, CMEKHBIX IPEIMETOB, U3 PEATbHON PAKTUKH.

Hcnonb30oBaTh CBOICTBA CTENEHEH C HATypajJbHBIMHM IOKa3aTEIsIMU IS
npeoOpa3oBaHus BbIpAXKEHUH (C OOPOI HA CIPABOYHYIO HH(POPMALIUIO).

Ypasnenusa u nepasencmea

PemaTte nMHEHBIE ypaBHEHUS C OJHON IIEPEMEHHOM, NPUMEHSS NPaBUIIA
repexoa OT MCXOAHOIO YPaBHEHHUs K PaBHOCHUIBHOMY eMy. IIpoBepATs, siBisieTcs au
YHUCJIO KOPHEM YPABHEHHS.

Nmetpb npencraBiieHre 0 rpauueckux METo/Iax MpU PEelIEHUU JIMHEUHBIX
YPaBHEHHI U UX CHUCTEM.

[lonOupaTe mnpuMepbl Nap YHUCEN, SBISIOMIMUXCA PEIICHUEM JUHEHHOTro
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPAUHATHOM MJIOCKOCTH T'papK JTMHEHMHOTO YpaBHEHUS C ABYMsI
MEPEMEHHBIMU; TOJIB3YSACh IPAPUKOM, IPUBOJIUTH TPUMEPHI PEILICHUS YPABHEHUS.

Pematpe cucteMbl ABYX JTUHEHHBIX YpaBHEHUN C JByMs IEPEMEHHBIMHU, B TOM
yucie rpaguuecku (C onopoi Ha arOpUTM y4eOHBIX JEHCTBUN).

CocTtaBndTh (1OCJIE COBMECTHOTO aHAIN3a) U pelaTh JMHEHHOE ypaBHEHHUE WIN
CUCTEMY JIMHEWHBIX YPAaBHEHWM 1O YCJIOBHUIO 33Ja4d, WHTEPIPETHPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4 MTOJIYYEHHBIN pe3ynbTar.

Koopounamot u cpagpuxu. @ynkyuu

N3o0pakath Ha KOOPAMHATHOMN MPSMONM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KHU, UHTEPBAJIbl; 3alMCHIBATh YHCIIOBBIE MPOMEKYTKH HA
anreOpanyeckoMm si3bIKe.

OTtmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH MO 3aJlaHHBIM KOOpIUHATaM;
CTPOUTH TpauKH TUHEHHBIX GyHKIHHA. CTpouTh rpaduk GyHkimu y = KX + D.

OnuceiBaTh C MOMOUIbIO (YHKIMA HW3BECTHbIE 3aBUCHMOCTH  MEXKIY
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BEIMUYMHAMU (II0 JIrOPUTMY Y4Y€OHBIX NEHCTBUII): CKOPOCTh, BpEMS, PaCCTOSHUE;
LIEHa, KOJIMYECTBO, CTOMMOCTh; IIPOM3BOAUTEIBLHOCTD, BpEMsl, 00BEM pabOTHI.
Haxonuth 3HaueHre (PyHKIMH 110 3HAYEHUIO €€ apryMEHTA.
[Tonumate rpaduyeckuii crmocod MpencTaBiICHUs W aHalu3a HHPOpMAINH;
U3BIIEKATh U MUHTEPIPETUPOBATH MH(POPMALIHMIO U3 TPa(UKOB peajbHBIX MPOLIECCOB U
3aBUCUMOCTEM.

8 KJIACC

Yucna u eviuucnenusn

Hcnonb30BaTh HavyallbHbIE MPEACTABICHHUS O MHOXECTBE JACHCTBHUTEIIBHBIX
qyCceN I CpaBHEHMS, OKPYTJICHUS U BBIUUCICHUMN; M300paxaTh JEHCTBUTEIbHBIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpuMeHsaT, mNOHATHE apUMETHUYECKOTO KBAJPATHOIO KOPHS; HAXOIAUTh
KBaJ[paTHbIE KOPHHU, HCIOJB3Yysl MPU HEOOXOIUMOCTH KaJbKYJSTOP; BBIIOIHATH
MpocTelIne MpeoOpa30BaHus BBIPAKEHUH, COJEpKAIIMX KBAJpaTHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEW.

Hcnonb30BaTh 3amucu OOJIBIIMX M MAJbIX YHUCENI C MOMOIIBI0 JIECATUYHBIX
npobeit u crenenet uncina 10.

Anzebpauueckue evipariceHus

[IpumMEHAT, TOHATHE CTENEHW C LEIbIM  IIOKa3aTeJIeM, BBINOJHSITh
npeoOpa3oBaHus BBIPAKEHHUM, COJEpKallUX CTENEHH C LeJbIM IoKa3aTenem (c
HCIIOJIb30BAaHUEM CITPAaBOYHON MH(OPMAIUN).

BBITIONHATE HECHOXKHBIE TOXKIECTBEHHbIE MPEOoOpa30BaHUs PALMOHAIBHBIX
BBIPA)KEHHI HAa OCHOBE IMpaBWJI JEHCTBHM HAJ MHOIOYJEHAMHU M alreOpandecKuMu
TPOOSIMHU.

PacknanpiBaTh KBagpAaTHBIN TPEXUIEH HA MHOKHUTEIIHN.

[TpumensTh nmpeobpa3oBaHUs BHIPAKCHHUM JJI PEIICHUs PA3IMYHBIX 3a7a4 U3
MAaTEMATUKH, CMEXKHBIX [IPEIMETOB, U3 PEATIbHOU IPAKTUKH.

Ypasnenusa u nepasencmea

Pemate nuHeliHble, KBaJpaTHbIE ypaBHEHUS (C MCIOJIb30BAHUEM CIIPABOYHOMN
uH(popMaIMK) W palMOHAJIbHBIE ypaBHEHUS, CBOSIIMECS K HHUM, CHUCTEMBI JIBYX
YPaBHEHHUM C ABYMsI IEPEMEHHBIMU.

[IpoBOINTH ITPOCTEUIIINE UCCIIENOBAHNS YPABHEHUHN U CUCTEM YPABHEHUH, B TOM
YUCJie C NMPUMEHEHHEM TpapUUecKuX Npe/CcTaBleHul (yCTaHAaBIMBATh, UMEET JIU
ypaBHEHUE WM CHCTEMa YPaBHEHUU pEIICHUSs, €CIM UMEET, TO CKOJBbKO, W Tp.) C
OTIOPOM Ha aNTOPUTM YUEOHBIX JEUCTBUH.

[lepexoauTh OT cjOBeCcHOM (GOPMYIUPOBKHM 3amaund K €€ anredpandeckoin
MOJENM C TOMOIIBKD COCTAaBJIEHUS YPaBHEHUS WM CHUCTEMbl YpPaBHEHHI,
HMHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4U MTOJYYECHHBIA PE3YJIbTaT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsI CPABHEHUS, OLICHKH; PEIIATh
JIMHEWHBIC HEPABEHCTBA C OJTHOM MEPEMEHHOM U MX CHUCTEMBI;, 1aBaTh rpaduuecKyro
WJUTIOCTPALUI0 MHOKECTBA PEIIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dyukyuu
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OnepupoBaTh Ha 6a30BOM YpPOBHE ()YHKIMOHAIBHBIE IIOHATHS M S3bIK
(TEPMHUHBI, CMMBOJIMYECKUE OOO3HAYEHMs); ONPENEATh 3HaueHHE (QYHKIHUU TI0
3HAYEHHIO apTyMEHTa; OIPEAEIIAThH CBOMCTBA (QYHKIMU 10 €€ rpaduKy.

Ctpouts rpaduKy 3IeMEHTapHBIX QyHKIUM Buga , Y = X%, Yy =Xx3,y =+x ,y=

k; onmuceiBaTh CBOKCTBA YUCIOBOM (QyHKIIUMH 1O €€ rpaduKy (MpH HEOOXOAMMOCTH C
X

HaIPaBJISIFOIIEH TTOMOIIIBIO).

9 KJIACC

Yucna u eviuucnenusn

CpaBHUBATH U YIOPSAOUUBATH PAllMOHATBHBIE U UPPAIMOHATIBHBIC YUCIIA.

BrimonasITh apudMeTnueckue IeHCTBUSI ¢ PAlMOHATLHBIMHU YHCIaMU, cOYeTas
YCTHBIE M THUCHMEHHBIE MNPUEMBI, BBINOJIHATH BBIUUCICHHUS C HPPALUOHAIBHBIMU
YU CIIAMU.

HaxoauTp 3HaYeHUs CTENEHEN C LEIbIMU MMOKA3aTENSIMU U KOPHEN; BBIYUCIATh
3HAYEHUS] YUCIIOBBIX BBIPAXKECHU.

OKpyrJisiTh  ICUCTBUTENIBHBIE YHWCIIA, BBINOJHATh MPUKHUAKY pe3yJibTara
BBIYMCIICHU, OLIEHKY YUCJIOBBIX BBIPAKECHUIA.

Ypasnenusa u nepasencmea

Pewiats nuHelHbIE U KBaJApAaTHbIE YPaBHEHUSI, YPAaBHEHUS, CBOASAIIMECS K HUM,
MpocTelie IPOOHO-PAIIMOHANIBHBIE YPaBHEHUS.

Pemate mnpocrenine CUCTEMbl JBYX JIMHEWHBIX YPAaBHEHUUW C JByMs
MIEPEMEHHBIMU U CUCTEMBI JIBYX YPABHEHUI, B KOTOPBIX OJIHO YPABHEHUE HE SIBISCTCS
JUHEWHBIM (110 BU3yaJIbHOHN Omope).

Pemiate mnpocreiiiliie TEKCTOBBIC 3aJaud alreOpaudeckuM CIocoOOM ¢
MIOMOIIIBIO COCTaBJICHUSI YpPAaBHEHUS WM CHUCTEMBbl JIBYX YpaBHEHUU C JAByMS
MepEMEHHBIMH.

[IpoBOANTH MPOCTEMNIINE NCCIETOBAHNS YPABHEHUM U CUCTEM YPABHEHUI, B TOM
Yyluclie C NPUMEHEHHEM TIpauuecKux MNpeacTaBleHud (ycTaHaBIMBaTh, UMEET JIU
ypaBHEHUE WM CUCTEMAa YPaBHEHUHN PEIICHUS, €CIIH UMEET, TO CKOJIBKO, U TIP.).

Pemate nuHEHBbIE HEpPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA; H300paXkaTh
pEelIEHNEe HEPAaBEHCTB HA YKCIOBOW MPSMOW, 3aMKChIBATh PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Pewiath cuctembl JIMHERHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUYAIOIINE
KBaJpaTHOE HEPABEHCTBO; U300pakaTh PEIICHUE CHCTEMbl HEPABEHCTB HA YHUCIIOBOM
MIPSIMOM, 3aIIMCHIBATh PEIIEHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PEIICHUH PA3IUYHBIX 3a4a4.

Dynkyuu

Pacno3naBath (¢yHKIMM u3y4eHHbIX BHAOB. Iloka3piBaTh CXEMaTHYECKU
PAacIoIoKEHUE Ha KOOPMHATHON TNTOCKOCTH rpadukoB GpyHKImi Buaa: ¥ = KX, y = kx

+b ,y = ax’ + bx +c, y = X3, y = \/f, y = ;" B 3aBUCHMOCTH OT 3Ha4YcHHUU
K02((PUITMEHTOB; ONKUCHIBATH CBOMCTBA (DYHKITHIA.
Crpoutb 1 H300paxaTh CXEMaTUYECKU TpadUKU KBAAPATUYHBIX (YHKLIUMH,
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OIKCHIBAaTh CBOMCTBA KBAJPATUYHBIX (PYHKIMN IO UX rpapuKam.

Pacno3sHaBaTh KBajpaTHUHYH (DYHKLHIO TO (QopMmyse, IPUBOAUTH IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Apugpmemuueckan u ceomempuueckan npozpeccuu

Pacnio3naBaTh apupMeTHUECKYI0 U TE€OMETPUUECKYIO IPOrPECCUH MPH Pa3HBIX
CI0c00ax 3aaHusl.

BbIMONHATE  BBIYHCIEHUS C  HUCHOJb30BaHUEM (opmMya N-ro  dWieHa
apu(METHUECKOW M TEOMETPUYECKON MpOorpeccrii, CyMMBbI TEpBBIX N wieHOB (C
OIIOPOM Ha CIIPaBOUYHYIO MH(POPMAIIHIO).

Pemarts 3a1auu, CBsI3aHHBIE C YMCIIOBBIMU I1OCIEA0BATEIBHOCTMH, B TOM UUCIIE
3aJaud U3 pealbHOM MU3HM (C HCHOJB30BAaHUEM KaJIbKYJATOpPa, LHU(PPOBBIX
TEXHOJIOTUH).

IIJTAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATEI OCBOEHMS ITPUMEPHOM
PABOYEH ITPOI' PAMMEBI KYPCA «TEOMETPUSI» (ITO TOJAM OBYUEHN)

OcBoenne ydeOHOro kypca «['eomeTpus» Ha ypOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl JODKHO OOecneynBaTh JOCTHXKEHHE CIEIYIOUUX pPEeIMETHBIX
00pa3oBaTeIbHBIX PE3YIIBTATOB:

7 KIIACC

Pacrio3naBaTh u3ydeHHbIE TeOMETpUUEcKre (GUTYPHI, ONPEACNIATh UX B3aUMHOE
pacIoioKeHUE, M300paxaTh TeOMETpUUYECKUEe (PUTYphI; BBINOIHATH YEPTEKU IO
YCIOBHIO 3a/iaud. MI3MepATh JTUHEWHBIE U YIJOBbIC BEIWYMHBI. Pemiars 3agauu Ha
BBIUHCJICHUE JIJIMH OTPE3KOB M BEJIMYUH YTJIOB.

Jenate rpyOyI0 OLICHKY JIMHEHHBIX U YTJIOBBIX BEJIUYUH MPEIMETOB B peaIbHON
KU3HU, Pa3MEpPOB MPHUPOJHBIX OOBEKTOB. PaznuuaTh pazMepbl 3THX OOBEKTOB IO
MOPSIAKY BETUYUHBI.

CTpouTh 4epTEKU K TEOMETPUUECKUM 3aJ1ayaM (C UCIIOJIb30BAHUEM CMBICIIOBOM
OTIOPBI: HABOJIAIIME BOMIPOCHI W/WJIH aJTOPUTMa YICOHBIX ICUCTBHIN).

[lonp30BaTbCsd NpPU3HAKAMH PABEHCTBA  TPEYrOJIBHUKOB, HCIIOJIb30BaTh
MPU3HAKKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJLHUKOB MPU PEIICHUU 3a/1a4.

[IpoBOoAUTH  MOKA3aTENbCTBA  HECIOXKHBIX  TE€OMETPUYECKHUX  TEOPEM.

[Tonp30BaThCA MpPU3HAKAMHU PABEHCTBA MPSAMOYTOJIbHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIMAHBI, IPOBEAEHHON K THIIOTEHY3€ MPSMOYTOJIBHOIO TPEYTOJbHUKA, B
PEIICHUH T€OMETPUUECKHX 3a7a4 (C UCTIOIb30BaHUEM 3pUTEITLHOMN HATJISIHOCTH /WU
BepOaJbHOM OIIOPHI).

Onpenensts mapaieTbHOCTh MPSMBIX C IOMOIIBIO YTII0OB, KOTOPBIE 00pa3yeT ¢
HUMH cekymas. OnpeaensaTs NapayieIbHOCTh MNPSIMBIX C TOMOIIBIO PaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM MPSMOU A0 TOUEK APYTrOU MPSIMOM.

Pemate 3amaun Ha KiIeTyaToM Oymare.

[TpoBOIUTH BBIYMCIICHUSI U HAXOJAUTHh YHCIOBbIE U OyKBEHHBIC 3HAUCHHSI YTJIOB
B TEOMETPUYECKHUX 3a7a4ax C UCMOJb30BAaHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U
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MHOTOYT'OJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBIX NpU I[EPECEUEHUH JIBYX
NapaJyIeNIbHBIX INPSMBIX CeKylled. Pemare mpakTH4ecKue 3aadyd Ha HAXO0XKICHUE
YTIIOB.

MMeTp npencTaBiIeHne 0 OHATHE FEOMETPUYECKOIO MECTA TOYEK.

DopMyJIMPOBATh ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpApl M JIHaMeTpa
OKPYXHOCTH, IOJIb30BaThCA MX CBOWCTBAMHU. YMETh IPUMEHATH 3TH CBOWCTBA NpHU
pEeLICHUH 3a1a4.

OpHEHTUPOBATHCS B MOHATHX: ONMCAHHASL OKOJIO TPEYTOJIbHUKA OKPYKHOCTB,
LEHTP ONHUCAHHOM OKpYKHOCTH. OnepupoBaTh Ha 0a30BOM ypOBHE (pakTaMu O TOM,
YTO OMCCEKTPUCHI YTJIOB TPEYrOJbHUKA MEPECEKAIOTCSA B OJTHOM TOYKE, U O TOM, YTO
CEpEIMHHbIE NMEPHEHANKYJISAPbl K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJAHOU
TOUKE.

OpHeHTHpOBAaTbCSI B IMOHATUSAX M ONEpPUpPOBaTH Ha 0a30BOM YpOBHE:
KacaTellbHass K OKPYXXHOCTH, TeOpeMa O IMEpHEHIUKYJSIPHOCTH KacaTeIbHOM |
paauyca, IpOBEAEHHOIO K TOYKE KaCaHUsI.

MMeTp mnpencTaBleHHE O NPOCTEHIIMX TE€OMETPUYECKUX HEPaBEHCTB, MX
IIPaKTUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKHE MOCTPOEHUS C IOMOIUBIO LUPKYJIS U
JIMHEUKU.

8 KJIACC

PacniosHaBaTh OCHOBHBIE BHABI  YETBIPEXYTOJBHHUKOB, MX  JJEMEHTBHI,
I10JIb30BAThCS UX CBOMCTBAMU IIPU PEIICHUU N€OMETPUYECKUX 3a1a4.

OpHueHTHPOBATbCS B MOHATHM — TOYKHM IIEPECEUEHUS MEIHMAH TPEYroJIbHHUKA
(1leHTpa Macc) B pelieHuu 3aiad.

Biianets noHATHEM CpEAHEN JTMHUM TPEYTOJIbHUKA W TPAINCLIUH, IPUMEHSTh UX
CBOKMCTBA IIPU PELIEHUH MPOCTEUINX TEOMETPUUECKUX 3ana4. FimeTs npencraBinenue
o Teopeme daseca U TeOpeEME O NMPOMOPLUUOHAIBHBIX OTPE3KaX, MPUMEHATh UX IS
pelIeHus MPaKTUYEeCKUX 3a/1a4 (C OOpoi Ha 3pUTENIbHYIO HATJISITHOCTB ).

[IpumeHsATh npu3HaKW MOA00US TPEYTOJbHUKOB B PEIICHUH HECIOXKHBIX
r€OMETPUYECKHX 3a/1a4.

[Tonb3oBaThess Teopemoit Iludaropa nns pemieHUss TE€OMETPUUYECKUX U
IIPAKTUYECKUX 3a/1a4.

Biagerp DOHATHMAMM CHHYCA, KOCHMHYyCa M TaHI€Hca OCTpOro yria
IIPSAMOYTOJIBHOTO TpeyroiabHuKa. [Iogb30BaThbCs 3TUMM IMOHATHAMHU JUIA PELICHUS
MPaKTUYECKHX 3aj1a4 (IpU HEOOXOAMMOCTH C OIIOPOM Ha AITOPUTM MpaBUia).

Beraucnsate  (pasnuuyHbiME - criocobamu) (C OMOpOM HA  CHPABOYHYIO
nH(OpMaIMIO) IUIOIIAb TPEYroJbHUKA U IUIOMIAAM MHOTOYTOJBHBIX (QUTYp
(moNB3yACh, Iie HEOOXOIUMO, KAIbKYJIATOPOM). [IpUMEHSATh MOy4eHHbIE YMEHUS B
MMPAKTUYECKUX 3a1a4aXx.

Bianerp NOHATHSMM BOMCAHHOTO M LEHTPAJbHOIO YIJja, HCIOJIb30BaTh
TEOpPEMBbl O BIHMCAHHBIX YIJIaX, YIJIaxX MEXIy XOpJaMH (CEeKyHIMMH) U YIiie MEXIy
KacaTeJIbHOM Y XOPJIOU MPU PELIEHUHN NPOCTENIINX T€OMETPUUECKUX 3a1ay.
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Brnaners MOHSATHEM OMUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSTHh CBOMCTBA
OIMCAHHOTO YeTHIPEXYTOJIbHUKA MPH PEILICHUH MPOCTEUIINX 3a/1a4.

[IpyuMeHATh TMOJydeHHbIE 3HAHHMS Ha MPAKTHKE — CTPOUTh MAaTEMaTHYECKHUE
MOJIETH JUIS 33]1a4 PeasibHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIYUCICHHUS C
NPUMEHEHHEM TMOA00Ms UM TPUTOHOMETpUHU (TOJB3YsCh, TAE HEOOXOIMMO,
KQJIBKYJIITOPOM).

9 KVIACC

3HaTh TPUTOHOMETPUUECKUE PYHKIIUU OCTPHIX YIIIOB, HAXOAUTH C UX TTOMOUIBIO
pa3IMYHbIE JIEMEHTHI NMPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PEIIEHUE MPAMOYTOIbHBIX
TPEYroJIbHUKOBY»). HaxoauTe (¢ MOMOIIBIO KalbKYJSATOpA) JUIMHBI W YIJbl JJIA
HETa0JIMYHBIX 3HAUECHH.

[Tonb3oBaThcs GopMyamMu NMPUBENCHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JUISI HAxOXKJIEHUS COOTHOUIEHHMM MEXIy TPUTOHOMETPUYECKUMU
BEJIMYMHAMHU (C OTOPOM Ha CIIPaBOYHYIO HH(POPMAITHIO).

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB U1l HAXOXKJICHHS Pa3IU4HbIX
AJIEMEHTOB TPEYTOJIbHHUKA («PELICHUE TPEYTOJIbHUKOBY ), IPUMEHATh UX MIPU PELICHUU
MPOCTEUILNX T€OMETPUUECKHUX 3aau.

Bnanets noHsaTHAMEU MpeoOpa3oBaHusl MOJ00US, COOTBETCTBEHHBIX 3JIEMEHTOB
1oa00HBIX (uryp. [lob30BaThCs CBOMCTBAMHU MOAOOUS TPOU3BOJIBHBIX (PUTYD, YMETh
BBIYUCIIATH JUIMHBI U HAXOJUTh YIJIbI Y TMOAOOHBIX (GUTYp (M0 alrOpuUTMy y4eOHBIX
nevicreuit). IlpumeHATh cBolcTBa 1OJO0MS B NPAKTHUUYECKUX 3ajladyax. YMeETh
IPUBOIUTH PUMEPHI TOJOOHBIX (PUTYP B OKPY’KaIOILIEM MUPE.

[Tosp30BaTECA TeOpeMaMHu (II0 BU3YyaJIbHOW OIOPE) O IPOU3BEAEHUN OTPE3KOB
XOpA, O TPOU3BEAECHUHN OTPE3KOB CEKYIIHX, O KBAApPaTe KacaTeJIbHOM.

[Tonb3oBaThCAd BEKTOpamMH, MOHUMAaTh WX T'E€OMETPUYECKHA U (DU3NUYECKU
CMBICJI, IPUMEHSTh UX B PELICHUU T€OMETPUUECKUX U (pu3nueckux 3aaay. [[puMeHsTh
CKaJISIpHOE MPOU3BE/ICHUE BEKTOPOB Il HAXOKECHUS JUIMH U YTJIOB.

[Tonbp30BaTHCA METOJOM KOOPJMHAT HA MIIOCKOCTH, TPUMEHSThH €r0 B PEIICHUU
r€OMETPUYECKUX U MPAKTUUYECKUX 3a]ay.

Brnanete MOHATUSMU TMPAaBUIBHOIO MHOTOYTOJIbHUKA, JJIMHBI OKPY>KHOCTH,
JUTUHBI TyTH OKPY>KHOCTH U PaAMaHHON MEPBI yIiia, YMETh BRIUUCIISITh IIOMAAb KpyTa
M ero 4Jacred (Cc omopoi Ha crpaBouHyl0 HH(popMmaluio). [IpuMeHsTs moaydeHHbIe
YMEHHSI B TPAKTHUYECKUX 33/1a4aXx.

Haxonute ocu (WM UEHTPBI) CUMMETPUH (QUTYp, TPUMEHSTH JABHKCHUS
IIJIOCKOCTH B IPOCTEMIINX CIyYasx.

[IpyMEHATh MONTYYEHHBIC 3HAHUS HA NPAKTUKE — CTPOUTh MATEMATHUYECKHE
MOJEIU JJIA 33a/lay peajbHOUN KU3HU U MPOBOJAUTH COOTBETCTBYIOLINE BBIUMCICHUS C
MPUMEHEHUEM TMOAOOUS W TPUTOHOMETPUYECKHX (DYHKIMI (MOJB3YSCh, Tle
HEO00XO0IUMO, KATBKYJISITOPOM).
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TIJTAHMPYEMBIE ITPEJIMETHBIE PE3VJIbTATBI OCBOEHW S ITPUMEPHOM
PABOYEN ITPOI'PAMMBI KYPCA «BEPOSITHOCTb U CTATUCTHUKA» (TIO
I'OAAM OBYYEHUA)

[TpenMeTHbIEC pe3yabTaThl OCBOCHUS Kypca «BeposaTHOCTh U CTaTUCTHKa» B 7—9
KJIaCCaxX XapaKTEPU3YIOTCs CIECIYIOMUMHU YMEHUAMM.

7 KIIACC

Ywurare wuHpOpMaIMIO, TPEACTABICHHYI0O B TaOJMIaX, HA JUarpaMmax;
MPEACTABIATh JaHHbIE B BHUAE TaOJNWI], CTPOUTH JAHArpaMmbl (CTOJOUKOBBIC
(cTosiOuaThie) U KPYTrOBBIE) IO MAaCCUBAM 3HAYEHUH (C UCMHOJb30BAHUEM 3PUTEIHLHOMN
HaIJISITHOCTH W/WUJIU BepOaIbHOM OMOpPHI).

OnucelBaTh W WHTEPOPETUPOBATH  pEajbHbIE  YHCIOBBIE  JIaHHBIE,
MpeICTaBIICHHbIC B Ta0JMIIaX, HA JUarpamMmax, rpadukax.

OpueHTHPOBATHCS B MOHATUAX U ONEPUPOBATH UMHU Ha 0a30BOM YypOBHE:
cpenHee apudmMeTuuecKoe, MeJruaHa, HanboIbIllee U HAUMEHbIIIee 3HAaUCHUsI, pa3Max.

NmeTp mnpencraBneHue O CIydyalHOM HW3MEHYMBOCTM Ha MpPHUMEpaxX IEH,

(bU3UYECKUX BEJIUYMH, aHTPOTIOMETPUYECKUX JAHHBIX; UMETh MPEICTABICHUE O
CTaTUCTUYECKON YCTOMYNUBOCTHU.

8 KJIACC

W3BnekaTp W TpeoOpa3oBbIBaTh HH(POPMALIMIO, MPEACTABICHHYIO B BHUJE
Tabnui, AuarpamMm, rpaduKoB; MPEACTABIATh JaHHBIE B BUAC TaOJMII, JAUArpamM,
rpaduKoB.

OnuceIBaTh MOCJIE COBMECTHOI'O aHAJIN3a JJAHHBIE C IOMOILIBIO CTATUCTUYECKUX
MoKa3aTelleld: CpeJHUX 3HAUYeHUW M Mep pacceuBaHus (pa3Max, AUCHEpCHS U
CTaHAAPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThl YUCIOBBIX 3HAYEHUI U YaCTOTHI COOBITHIA, B TOM YHUCJIE TIO
pe3yiabTataM HU3MEpeHu M HaOmoAeHUW (C  HMCMOJBb30BAaHUEM 3pUTEIIbHOU
HarJISTHOCTH W/WM BepOabHON OTIOPHI).

Haxonuth BEpOSATHOCTH CIy4alHBIX COOBITUN B OMBITaX, 3Hash BEPOATHOCTH
AJIEMEHTApHBIX COOBITUH, B TOM 4YHCIE€ B ONBITAX C PaBHOBO3MOXKHBIMHU
AJIEMEHTAPHBIMU COOBITUAMH (C MCTOJB30BAaHUEM 3PUTEIHLHON HATJISATHOCTH W/WIIH
BepOaJIbHOM OTIOPHI).

Nmerp mnpenacraBieHue O TrpapUUyecKux MOJAENAX: JIEPEBO CIyYalHOTO
AKCIIEPUMEHTA, AUarpaMMbl Dijiepa, YUCIOBAs MpsAMast.

OnepupoBath MOHATUAMH Ha 0A30BOM YpPOBHE: MHOXECTBO, MOJIMHOXECTBO;
BBITIOJIHSTH ONEpalliy HaJl MHOXKECTBAMH: OObEIMHEHUE, NTIEPECEUCHHE, T0MIOJIHEHUE;
MEPEUYUCTISATh  DJIEMEHTHI MHOXECTB; TPUMEHSITh CBOMCTBA  MHOXKECTB  (C
MCIIOJIb30BAaHUEM BU3YaJIbHOW OMOPHI).

HNmets mpencraBieHue O rpauUuecKkoM TPEICTaBICHUE MHOXKECTB M CBS3EH
ME3K]ly HUMH JIJI ONKMCAaHUs MPOLECCOB U SIBJICHU, B TOM YUCIIE MIPU PEUICHUHU 3a]a4
U3 IPYTUX YYEOHBIX MPEIMETOB U KypCOB.
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9 KVIACC

W3Bnekats 1 npeodpazoBbIBaTh MH(OPMALIMIO, IPEACTABICHHYIO B Pa3IMYHbIX
HCTOYHUKAX B BUE TaOJNHI, JUarpamm, rpaukoB; MPEICTaBISATh JTaHHBIE B BHUJE
TabJIUI, TUarpaMm, rpaduKoB.

Pemate npocreiinye 3a1a4u OpraHu30BaHHBIM IEPE0OPOM BaApPUAHTOB, & TAKKE
C MCII0JIb30BaHUEM KOMOMHATOPHBIX NPABUI U METOJIOB.

HNmets mpencraBieHre 00 OMUCATENBHBIX XapaKTEPUCTHKAX /JII MAaCCHBOB
YHUCJIOBBIX TAaHHBIX, B TOM YHCJIE CPETHUE 3HAYCHUSI U MEPBI PACCEUBAHMSL.

HaxoauTs 4acTOThl 3HAUEHUN U 4YaCTOTHI COOBITUS, B TOM YHCIIE IOJB3YSICh
pe3ysibTaTaMy MPOBEAEHHBIX U3MEPEHUNM U HAOIIOEHHM (C OMOpPOIl Ha CIPaBOYHYIO
uH}opMaIuio).

HaxoauTbs BepOATHOCTH CIIydyallHBIX COOBITHII B HM3Y4YEHHBIX OIBITaX, B TOM
YHUCJI€ B OMNbBITaX C PAaBHOBO3MOKHBIMU 3JIEMEHTApPHBIMU COOBITUSMH, B CEPUIX
WCTIBITAHUM J10 IEPBOIO YCIIEXA, B CEPUAX UCIIBITAHUN bepHyIun.

Nmers mnpencraBieHue O CIy4YalHOW BEJIMYMHE W O PaCHpeieTcHUN
BEPOSATHOCTEM.

NMmeTp mnpencTaBieHWE O 3aKOHE OOJIbIIMX YHCENI Kak O THPOsBICHUU
3aKOHOMEPHOCTH B CIIy4YalHOW M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIMX YHUCET B
MPUPOJIE U OOIIECTBE.
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TEMATHUYECKOE INTAHMPOBAHUE

TemaTtuueckoe INIAHUPOBAHUC W KOJHUYCCTBC 4YdCOB, OTBOAMMBIX Ha OCBOCHHUC K&)K,HOﬁ TCMBI y‘{€6HOFO npeamMeTa

«Marematuka» IlpuMmepHON aganTUPOBAHHONW OCHOBHOM 0OO0pa30BaTENbHOW MPOTpaMMbl OCHOBHOI'O 0O0IIEro oO0pa3oBaHUs

o0y4aromuxcs ¢ 3aJep>KKON TCHUXWYECKOTO Pa3BUTHA, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOMIMM pasaenoMm llpumepHoit
paboueii mporpamMMel yueOHoro rpeamera «MaremaTruka» o0pa3oBaTesIbHONM IPOrpaMMbl OCHOBHOTO 00111ero oopazoBanus. [1pu
stoM OpraHuzanus BIpPaBE camMa BHOCUTh M3MEHEHHS B COJEPKAHHE M paclpelesieHue ydyeOHOro marepuajia mo rojaam
oOy4eHHs, B TMOCJIEAOBATEIbHOCTh M3YyYEHHS TEM W KOJIMYECTBO YacOB Ha OCBOEHUE KaXJOW TEMbl, ONpeesICHUue
OpraHu3alUOHHBIX (popM oOydeHus U T.11. OOOCHOBAHHOCTH JAHHBIX U3MEHEHUH ONpeesieTcs] BBIOpaHHBIM 00pa30BaTEIbHOM
opranuzauueid Y MK, nHIUBHIyaIbHBIMUA TICUXO()U3NUECKUMUA OCOOCHHOCTAMM KOHKpPETHBIX oOydaromuxcs ¢ 311P, crenensto
YCBOGHHOCTH HUMH Y4Y€OHBIX TEM, PEKOMEHIalUMsSMU [0 OTOOpY M ajantainuu ydyeOHOro marepuaiga MO MaTeMaTHKe,
npencTaBIeHHBIMU B [10SCHUTENBHOI 3aIUCKe.

5 kaacce (He menee 170 u)

HazBanue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE coepiKaHue

OcHoBHbIE BUIbI €ATEJIbHOCTH 06yqa101unxcn

4acoB)
HarypanbHble Hecaruuynas cucrema cuMciieHus. Psajn HarypanbHbIX 4ucell.|UuTarh, 3anucbIBaTh, CPaBHUBATHL HATypaJIbHbBIE YHUCHA;
qucaa. deiicrBust ¢ |Harypansusiii psn. Yucno 0. HaTypanbHble yncna Ha KOOp-|y4acTBOBATb B O0CY:KIE€HHH CIIOCO0OB YIIOPSIOYMBAHHS
HATYPAJbHBIMHU IWHATHOM mpsAMor. CpaBHEHUE, OKPYIVICHHE HaTypAIbHBIX |YUCEIL.
YK CJIaMU YHCEJL. HN300paxaTh KOOPAMHATHYIO TPSIMYyI0, OTMeYaTb YKCIIA

(43 9)

Apudmerndeckue JEHCTBHS C€ HATypaJbHBIMU YHCJIaMHU.
CBoiicTBa HyJs NpPHU CJIOKEHHMM W -yMHOXEHUH, CBOMCTBA
eQuHuIbl  npu  yMHOXeHuH.  IlepemecturensHoe u
COYETAaTEeIbHOE  CBOMCTBA  CJOXKEHHMSI M YMHOXEHUS,
pacnpeoenumenbHoe C80UCHE0 YMHOICEHUS.

TOYKaAMH Ha KOOPAMHATHOM MNPSIMON, HAXOAMTb KOOPIHWHATHI
TOUKH.

HccnenoBathb cBoiicTBa HaTypaiabHOro psiza, uucen 0 u 1 mpu
CIIOKEHUH U YMHOXXEHUH.

Hcnoab30BaTh NPaBHIIO OKPYTIICHHS HATYPAJIbHBIX YHCEN TIPU
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Henumenu u Kpamuevle 4YHCIA, pa3lOXEHUE YHCIA Ha
MHOXHTeH. JleneHnne ¢ ocratkom. lIpocTeie W COCTaBHBIC
yrcna. [lpusnaku oerumocmu na 2, 5, 10, 3, 9.

CreneHb ¢ HATYpaJIbHBIM MTOKA3aTEIIEM.

Hucnosble BEIPAKEHHUS; TOPSALOK ACHCTBU.

Penrenue TekCcTOBBIX 3a/1a4 HA BCe apr(METHUCCKHE ICHCTBUS,
Ha JBIKCHUE U TIOKYITKH.

HEOOXOMMOCTH C OTIOPOH Ha aJTOPUTM MPaBHIIA.

BpinoyaHaTs, apudmernyeckue AeHMCTBUA C HATypalbHBIMU
YKCJIaMU, BBIYMCJIATH 3HAUYEHUS YHUCIIOBBIX BBIPAXKEHUM CO
ckoOkamu 1 6e3 CKOOOK.

3anuchIBaTh IPOU3BEICHUE B BUJE CTECIICHU, YUTATh CTCIICHH,
HCNO/Ib30BATh TEPMHMHOJIOTHI0 (OCHOBaHME, I10Ka3aTelnb),
BBIYMCJIATh 3HAYEHUS] CTENEeHEH Npu HEOOXOAUMOCTH C
BHU3yaJIbHON OIOPOA.

BbINOJHATL NPUKHUAKY M OLEHKY 3HAYEHUH YHCIIOBBIX
BBIPQXCHU, NMpeajiaraTb 1 NPUMEHATh NMPUEMBI NPOBEPKH
BBIYMCIICHHI.

Hcnonp30BaTh IIpU  BBIYMCICHUSAX MEPEMECTHTENbHOE U
coyeTarejbHOE CBOWMCTBA CJOKEHHSI M  YMHOKCHHS,
pacnpedenumenvHoe c60UCME0 YMHOMCeHUA; HOPMYTHUPOBATH
U INPUMEHATh IpaBWia NPeodpa3oBaHUsl  YHCJIOBBIX
BbIPAKEHH I HA OCHOBE CBOMCTB apu(pMeTHYECKUX AeHCTBUI
NP HeO00XOAMMOCTH C HANIPABJISIONIECH TOMOIILIO.
@®opmyaupoBaTh oONpeaeJeHHsl JEIUTeNs M KpaTHoro (c
OIIOPOii Ha AITOPUTM IPABUJIA), HA3BIBATH JICIIUTENIN U KPaTHbIE
Ylclia; Paclmo3HABaTh IPOCTbIE M  COCTaBHBIE 4YHCIIA;
(opMyIMpPOBATH H NPUMEHATH MPU3HAKHM JISJIMMOCTH Ha 2, 3,
5 9, 10, (c omopoii Ha aNrOpUTM TMpaBHJa); MPUMEHSATH
AJITOPUTM Pa3JIOKEHUs 4YHCIA Ha IPOCTbIE MHOXKHUTEIH;
HAXOMTh OCTATKH OT JIEJICHUS U HEMOJHOE YaCTHOE.
Pacno3HaBaTh MCTMHHBIE U JIOKHBIE BBICKAa3bIBAHUA O
HaTypaJIbHBIX YUCIIaX, IPUBOANTH MPUMeEPbI U KOHTPIPUMEPHIL,
CTPOUTH BBICKA3bIBAHUSl M OTPHUIAHMS BBICKA3bIBAHUN O
CBOICTBaxX HaTypaJIbHBIX YHCEI C ONIOPO Ha oOpasell.

Pemiath TekcTOBbIE 3a7auM  apUPMETUYECKUM CIIOCOOOM,
HCIO0JIB30BATh 3aBHCHMOCTH MEX]y BEIMYMHAMU (CKOPOCTb,
BpEMsI, pacCTOSIHUE; 1IeHa, KOJMYEeCTBO, CTOUMOCTb U JIp.) MpHU
HEOOXOIMMOCTH C UCIIOJIb30BaHUEM CIIPABOYHOMN MH(DOpMAIUK:
aHAJIM3HPOBATH TEKCT 3a7a4u, nepegopMyIupoOBaTh YCIOBUE,
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H3BJIEKATH HEOOXOIMMbIE JaHHBIE, YCTAaHABJIHUBATH
3aBHCHMOCTH MEXKAY BEIMYMHAMHU TPH HEOOXOIMMOCTH C
HAIPABJISAIONICH ITOMOIIBIO.

MoaenupoBaTh XOJ PEIICHUS 33aJla4d C TMOMOIIBI0 PUCYHKA,
CXEMBI, TAOIUIIBI.
I[IpuBoauTh, pa3éuparh
peIIeHU TEKCTOBBIX 3a/1a4.
C noMombI0 TeEAarora OIEeHUBATh TOJYyYSHHBIA pE3yIIbTAaT,
OCyHIECTBJISATH  CaMOKOHTpPOJIb,  TPOBEpsisi  OTBET  Ha
COOTBETCTBUE YCJIOBHIO, HAXOUTh OIITHOKH.

Pewamv 3a0auu ¢ nomowipio nepevopa ecex 603MONCHBIX
6aPUAHMOG.

3HAKOMHTHCS € HCTOPUE pa3BUTHS apU(PMETUKH.

pasiiMuHbIC  PCUHICHUA, 3allMCHU

Harasanasn
reomerpus. JIuHuu

Ha MJI0CKOCTH
(12 u)

Touka, npsimasi, oTpe3ok, jiyd. Jlomanas. V3mepeHue IJIMHBI
OTpe3Ka, METPUYECKHE EIUMHHULBI U3MEPEHUs  JUIMHBIL.
OKpYXHOCTb U KPYT.

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

VYron. Ilpsmon,
W3mepeHue yrios.

OCTpBIM, TYNOM W Pa3BEPHYTBIA YIJIBL

[TpakTuyeckas padota «IlocTpoeHne yriaosy.

PacnoznaBarp Ha ueprexax, pPHCYHKax, ONMCBHIBATD,
UCIOJIb3YSl TEPMUHOJIOTHIO, M HM300pazkaTb C IOMOUIbIO
YepTEKHBIX ~ MHCTPYMEHTOB  (MPH  HEOOXOIUMOCTH  T10
BU3YyaJbHOW OIOpE): TOUKY, MHPSIMYIO, OTPE30K, JydY, YroJl,
JIOMaHy!0, OKPYKHOCTb.

Pacno3znaBath, NpUBOAMTH NPUMePbI OOBEKTOB PEAIbLHOTO
MHUpa, UMEILUX (OpMYy H3YUYEHHBIX (QUIYp, OLEHMBATh HX
JIMHEUHBIE Pa3MEPBL.

Hcnoab30BaTh JIMHEWKY U TPAHCIIOPTUP KaK UHCTPYMEHTBI IS
MIOCTPOEHUS U U3MEPEHUS: U3MEPATH JUIMHY OTPE3Ka, BEINYUHY
yIia; CTPOMTB OTPE30K 3aJaHHOM JUIMHBI, YIOJ, 3aJlaHHON
BEJINYMHBI; OTKJIAAbIBATH LIUPKYJIEM PABHBIE OTPE3KHU, CTPOUTH
OKPY’KHOCTb 3aJJaHHOTO pajuyca.

N300paxkarh KOHQHUrypallMu TeoMeTpuyeckux ¢uryp wus3
OTPE3KOB, OKPYKHOCTEH, HMX 4YacTeld Ha HEJIWHOBAaHHOW U
KJeTyaToil Oymare; mpeajaraTtb, ONMHCHIBATH M 00CYXKIATh
CIoco0bl, AJIrOPUTMbI TOCTPOCHUS IIOCIE COBMECTHOI'O
aHaIu3a.

PacnozHaBaTh U M300pakaTh Ha HEIMHOBAHHON U KJIETYaTOU
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Oymare TpsSMOW, OCTpBIH, TymoOH, pa3BEPHYTHI  YIIIBI,
CPaBHHMBAThb YIJIbL.

Boer4ucasTs JUIMHBI OTPE3KOB, IOMAHBIX.

ITonnumMare M HMCHONB30BATh INIPH  PelIeHUM  3a1a4

3aBHCUMOCTH MEX]y €IUHUIIAMUA METPHUECKOW CUCTEMBI MEp;
3HAKOMHUTBbCSI C HEMETPHUUECKHMHU CHCTEMaMH Mep; BbIPaKaTh
JUIMHY B pa3IMYHbIX €AMHULIAX U3MEPEHUS IPH HEOOXOAUMOCTH
C OIIOPOii Ha CIPABOYHYIO HH(POPMALIHIO.

HccaenoBathb Gurypsl u KoHGUTYpaluu, UCHONB3Ys MU(PPOBHIE

PECYPCHI.

OOLIKHOBEHHEIE
npoou
(48 1)

Hpo6s. IlpaBuibHble M HempaBuiibHbBIE Jpobdu. OCHOBHOE
cBoiicTBO ApodOu. CpaBHEHHE TPOOEH.

CrnoxxeHue 1 BhIYUTaHHE OOBIKHOBEHHBIX ApoOeil. CMelaHHas
IpoOb. VYMHOXEHHE U JeJeHHEe OOBIKHOBEHHBIX JApo0eii;
B3aUMHO-O0paTHBIC JPOOH.

Pemenne TekcToBBIX 3ajad, conaepkamux Apodu. OCHOBHBIE
3a/1a4¥ Ha ApooOu.

[TpumeHeHne OyKB AJIs 3alMCH MAaTEMaTHUECKUX BBIPAXKEHUH U
IPEIIOKEHUH.

MopaeaupoBath B TpaduyUecKoi, NpeaAMeTHOW ¢opme, C
MIOMOILIbI0 KOMITBIOTEPA MOHATUS M CBOWMCTBA, CBSI3aHHBIE C
O0OBIKHOBEHHOM JIPOOBIO.

YuTaTh U 3aNHCHIBATH, CPABHUBATH OOBIKHOBEHHBIE TPOOH,
Npeaaratb U 00CyKIaTh COCO0bI YIIOPAIOUYNBaHUS APOOECH.
M300paxkars  OObBIKHOBEHHBIE  JOpoOM  TOYKaMHU  Ha
KOOpJMHATHOM  MpsAMOM; HMCHOJB30BAaTh  KOOPAMHATHYIO
IPSAMYIO JUIsl CPAaBHEHUS JIpOOEH.

®opMyJIMpPOBaTh, 3aNIUCHIBATH € MOMOLIbI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH JpoOM C OMOpON Ha TMpaBuUIIo;

HCI0JIb30BATH OCHOBHOE CBOMCTBO JpoOM NJsl coKpaujeHus
Opobeu u npusedeHus OpodOU K HOBOM)Y 3HAMEHAMENO 8
NPOCMEeNUUX CLy4asix.

IIpeacraBasaTs mo oOpa3iy cMemaHHyi0 JpoOb B BHUIE
HENpPaBWJIBHOM M  BBLAENATH IEJIyI0 YacTh 4HCIa U3
HEMpaBUIBHOM Apo0wu.

BbinoaHATL apupmernyeckue AeiicTBUS C OObIKHOBEHHBIMU
IpoOsSMU B TPOCTHIX CIy4asx; HPUMEHSITb CBOHCTBA
apu(MeTUIeCKUX EeHCTBUH Il palliOHATN3allUY BRIYHCICHUH.
BbInoHATH, NPUKHMAKY M OLEHKY pe3ylbTaTa BbIYMCICHU;
npeaarathb U NPUMeEHATh NPUEMBI IPOBEPKH BbIYUCIICHUH.

IIpoBoauTh McceI0BAHUA CBOWCTB Jpo0Oei, OmMpasch Ha
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YKCJIOBBIE 3KCIEPUMEHTHI (B
KOMIThIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIC BBICKA3bIBAHUS O JPOOSX,
NPUBOAUTH MPUMeEPbI U KOHTPIIPUMEDHI.

Pemiars npocreiimne TEKCTOBBIE 3aJayd, COAEpIKALIHME
JIpOOHBIE JAaHHBIE, W 3aJa4l HA HAXOJNCOEHUe Yacmu Yenoco u
Yeno2o no e2o0 4acmu, 8blAGIANL UX CXOOCMEA U PA3TUYUA.
MopaenupoBaTh XOJ PELISHUS 33Ja4d C MOMOIIBIO PUCYHKA,
CXEMBI, TAOJIUIEI.

IlpuBoauTH, pa3oupaTh, OLEHHBATHh PA3JIMYHBIC PEIICHUS,
3aMUCH PEIICHUM TEKCTOBBIX 3aady MpU HEOOXOIUMOCTH C
HaIIpaBJAOIIEH TOMOIIBIO.

C nomMombI0 Meaarora OUEHUBATH TOJYYCHHBIM pe3yJbTar,

TOM 4YHCIC C IIOMOIIBIO

OCYLIeCTBJATHL  CAMOKOHTPOJb,  IPOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIIOBUIO, HAXOAUTH OLINOKH.
3HAKOMMTBCS ¢ MCTOPHUeEN pa3BUTUS apU(PMETUKH.

Harasgnas MHoroyronsHUKd.  YeTbIpEXYrONBHUK,  NPSIMOYIOJNBHUK, | Pacmo3HaBaTh, u300paxkaTh C IOMOLIBIO  YEPTENKHBIX

reoMeTpus. KBajpar. UHCTPYMEHTOB H OT pYyKH, MOJAEIUpPOBaTh U3 Oymaru

MHOroyrojJbHuKH TpeyronbHUK. MHOT'OYT'OJIbHUKH.

(10 4 [Inomane U nepuMeTp MpsAMOYrOJIbHUKA U MHOTOYI'OJIbHUKOB, IIpuBoanTH NMpUMepbI 0OOBEKTOB PEATHLHOTO MHPA, UMEIOIINX
COCTABJIEHHBIX W3 TIPSIMOYTOJBbHUKOB, €IMHUIBI H3MEPEHHS (bopmy  MHOTOyromBHHK, NpAMOYrobHIKA, — KBaApaTa,
rtomazu. TlepuMeTp MHOTOYTOJIbHHKA. TPEYroJIbHUKA, OLIEeHUBATh UX JINHEIHBIE pa3MephI.

BbruncasaTs: nepUMETp TpPEYroJIbHHKA, IPSAMOYTOJbHHKA,

MHOT'OYTOJIbHUKA; IUIOIAAb MPSMOYToJbHHUKA, KBajapara (Ipu
HEO0OXOJIMMOCTH C OMOPOIl HAa AITOPUTM yUEOHBIX JEHCTBUIN).
HN300paxars OCTpPOYTOJIbHBIE, MIPSIMOYTOJIbHBIE "
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

Crponth Ha KieT4aToil Oymare KBagpaT U MPSMOYTOJBHUK C
3a/IaHHBIMH JJIMHAMU CTOPOH.

HccaenoBarb cBoOiicTBAa NPSAMOYIOJIbHUKA, KBajgpara IYTEM
SKCIIEPUMEHTa, HAOMIOACHUS, H3MEPEHMs, MOJIEITHPOBAHMUS;
CPaBHMBATh CBOMCTBA KBAIpaTa U NPSMOYTOJIbHUKA.
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PacnosHaBaTh HCTHHHBIE M JIOXKHBIE BBICKA3BIBAHUSA O
MHOT'OYTI'OJIbHUKAX, IPUBOJAMTH NPHUMEPbI U KOHTPIIPUMEPBI.
HccaenoBarb 3aBHCHUMOCTS IIJIOIIAAM KBagpaTa OT JJIMHBI €T0
CTOPOHBI.

Hcnoab3oBaTh CBOMCTBA KBAJPAaTHOM CETKU JUIS ITOCTPOEHUS
¢buryp;  pa3douBaThb  IPAMOYIOJIBHUK  Ha  KBaJparsbl,
TPEYroJbHUKH; COCTABJAATHL (QUIYpHI U3  KBaApaToB U
HPSIMOYTOJIBHUKOB U HAXOJUTh UX IJIOLIA b, pa30UBaTh (UIypbI
Ha NpSMOYTOJIbHUKH U KBaJIpaThl U HAXOAUTh UX ILIOIWIAb (MIpU
HEO0XOIMMOCTH C HaPaBJIIONIEH TOMOIIBIO).

BeipaxaTh BeIMYMHY IUIOIIAJM B Ppa3IUYHBIX €IMHULAX
U3MEpPEHUs] METPUYECKOM CHUCTEMBI MEp, HCHO0Jb30BaTh
3aBHCUMOCTH MEXKJy METPUYECKUMH E€AUHULAMU U3MEpEHUs
IUIOINAAM HpPU HEOOXOJUMOCTH C ONOPOH Ha CIPAaBOYHYIO
nH(pOpMaLHIO.

3HAaKOMHTBCS € MNpPUMEpPaMH NPHMEHEHHMs IUIOLEAIN U
IepuMeTpa B NPAKTUYECKHX CHUTyauusx. Pemars 3agadyu u3
peanbHOM JKU3HU, IPU HEOOXOTUMOCTH C ONOPOM Ha allrOPUTM
IpaBUiIa, 00CYXKIATh Pa3INYHbIE CIOCO0BI PELICHUS 3a/ay.

JlecsiTUUHBIE
apoou
(38 u)

Hecstuunas 3anmuch npodei. CpaBHEHHE IECATUYHBIX TPOOEH.

JleiicTBus ¢ necATUUHBIMU APOOSMU. OKpy2ieHue 0ecamuyHbix
opobelt.

Pemenne TexcToBBIX 3ajad, conaepkamux ApoOu. OCHOBHbBIE
3a/1a4¥ Ha JpoOu.

IIpeacraBasATh AECATUUHYIO ApOOb B BHJIE OOBIKHOBEHHOH,
YUTATh W 3alHCHIBATh, CPABHUBATH JECATHYHBIE JPOOH,
npepjaratb M 00Cy:KAaThb CHOCOOBI  YIOPSAOYMBAHUS
JECSTUYHBIX APOOEH.

N3o0paxarh necatnyHble ApoOU TOUYKAMHM Ha KOOPAMHATHOM
IPSAMOM.

BoIsiBJASITH €XOACTBa M Pa3jiu4Ms NPAaBHI apUPMETHUECKUX
JENCTBUI ¢ HATYpaJIbHBIMH YHCIAMU U AECATUYHBIMU APOOSIMH,
I10CJIE COBMECTHOT'O aHAJIN3a.

BbInoHATL apudmeTnyeckue JAEUCTBUS C JIECATHYHBIMU
Ipo0siIMU; BBINOJHATH NPUKHAKY M OLEHKY pe3yibTara
BBIYMCIICHHI.

IIpuMeHsiTh cBoiicTBa apudmMeTHUecKuX MASUCTBUH  JUIS
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panMoHaNN3alMK BEIYMCIICHUM.

Ilpumename npasuno okpyzieHus OecsimuyHvix Opoodeil, IPU
HEOOXOJMMOCTH C BU3YaIbHOM OMOPOH.

I[IpoBoAUTL HCCIEIOBAHUSL CBOWCTB JICCATUYHBIX APOOCH,
ONUpPasiCh HA YHCIOBBIE HSKCIEPUMEHTHI (B TOM YHCIE C
MOMOIIBIO0 KOMIIBIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BBICKA3bIBAaHUS O JPOOSX,
NPUBOAUTL  MNPHMEPbI U  KOHTPHPUMEPHI, CTPOMTH
BbICKA3BIBAHUS U OTPUIIAHUS BBICKAa3bIBAaHUH.

Pemiats mpocreiivie TEKCTOBBIE —3aJayd, COAEpPKAIUeE
JIpOOHBIE TaHHBIC, U HA HAXO0JCOEHUE YACTNU YeN020 U Yelo20 No
€20 yacmu; BbIABJISITh HX CXOACTBA U Pa3jnyus.
MopaeanpoBaTh XOJ PELICHUS 33Ja4d C MOMOIIbI PUCYHKA,
cxeMmbl, Tabmuupl. Pa30upars pasnuyHble pELICHMs], 3allUCU
pELIeHU TEKCTOBBIX 3a/1a4.

OnepupoBarh IpOOHBIMU YHCIAMHU B PEANbHBIX >KM3HEHHBIX
CUTYaIHsX.

C nomMombI0 meaarora OHEHUBATH IOJTYYEHHBIM pe3yJbTar,
OCYHIECTBJISATh  CaMOKOHTPOJb,  TPOBEpsisi  OTBET  Ha
COOTBETCTBUE YCIOBHIO, HAXOAUTH OLTHOKH.

3HAKOMHTHCS ¢ MCTOPHUE pa3BUTHS apUPMETUKH

Harasaanas
reoMeTpus.
Tesna u purypnt
B POCTPAHCTBE
(99)

Mmnoeoepannuxu. Hzobpasicenue muozcoepannuxos. Mooenu
NPOCMPAHCMBEHHBIX Mell.

Ipsamoyeonvrulil napannenenuneo, kyo. Pazeépmxu kyba u
napasnnenenuneod.
O6vém Kyba, npamoy20ibH020 napaieienuneod.

PacnozHaBaTh Ha 4epTeskax, PHCYHKaX, B OKPYKaOIIeM
MHpe NPSIMOYTOJIbHBIN Mapauiesenumnes, Kyo, MHOTOTpaHHHUKH,
ONUCBHIBATh, HCHOJBb3YS  TEPMHHOJIOTHMI0, OLCEHMBATh
JIMHEWHBIE pa3MEPBI.

I[IpuBoauTHL MpUMepPBbI 0OOHEKTOB PEATBHOIO MUPA, UMEIOIINX
¢bopMy MHOTOTpaHHHKA, MPSIMOYTOJILHOTO MapaieNenurena,
KyOa.

N300pazkath Ky0 Ha KieT4aToi Oymare.

HUccnenoBarb CBOliCTBA KyOa, [IPAMOYTOJIBHOTO
napajuleJIenuIe a, MHOTOTPAaHHUKOB, UCIOJB3YySl MOJAEIU IpU
HEOO0XOIMMOCTH C HANPABJIAIONIEH TOMOIIBIO.

49




Pacno3snaBate  pa3BEPTKM KyO0a W Napajuiesenuiesna.
MoneaupoBath Ky0 ¥ napajuiesenure U3 OymMara u npodnx
MaTepHalioB, 10 00pas3ILy.

Haxoauth u3MepeHus, BBIMHCISTH TUIOMIAIL MOBEPXHOCTH;
00BEM Ky0a, MPSMOYTOIBHOTO MapaJlIeNIeuIIe/ia C OMOPol Ha
AITOPUTM YYEOHBIX JICHCTBHI, HCCJIEI0BATh 3aBHCHMOCTh
00béMa Ky0a OT ITTMHBI ero pedpa.

Ha6monath W NPOBOAWTH AHAJOTHH MEXIY MOHATUIMU
TUTOMIAIM ¥ 00BEMA, TIEPUMETPA | IIJIOIIA/IN TOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIC M JIOXKHBIC BBICKAa3bIBAHHUS O
MHOTOTPaHHHUKAaX, MPUBOAUTH MPHUMEPBI ¥ KOHTPIPUMEPHI.
Pemats 3a1aun U3 peaibHOM KU3HH.

IloBTOpPEHME
1 000011IeHHE
(10 u

[ToBTOpEHNE OCHOBHBIX MOHSATHII U METOJIOB Kypca S Kjacca,
000011IeHE 3HAHUH.

BoruucasaTe 3HaUEHUS BEIPAKEHUM, COJIepKalllUX HATypalbHbIe
YKclia, OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH, BBHIIOIHATH
npeoOpa3oBaHus YKces MpU HEOOXOIUMOCTH C HAPaBISIOLIEH
MTOMOUIBIO.

BeiOupars  cmocod  cpaBHEHHsS ~ 4YMCENl,  BBIYUCIICHHIA,
NPUMEHATh CBOMCTBA apudMeTuyecKkux JEHUCTBUH  AJis
palMOHAIM3ALMKY BEIYMCIICHUN.

OcyniecTBIAATh CAMOKOHTPOJIb BBINOJHSAEMBIX JEHCTBUUA U
CaMOIIPOBEPKY Pe3yJIbTaTa BEIYMCICHUN.

Pemiats mpocreiimme 3agadyd W3 pPEaJbHOM  KU3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHMS ISl PEIICHUS 3a7a4 U3
JIPYTUX y4eOHBIX MPEAMETOB.
Pemiars mnpocreiiume 3agaum
CPAaBHUBATL  CHOCOOBI  PEIICHUS
pPalMOHAJIBLHBIN €C1OC00.

crnocooamMu,
BbIOMPATH

pPa3HbIMH
3aJau,

6 kiaacc (He meHee 170 u)
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Ha3zpanue
pa3naesa (TemMbl)
Kypca (4uci1o

OcHoBHOe cofepsKkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCﬂ

4acoB)
HarypanbHbie ApudmeTndeckue ASHCTBHS ¢ MHOTO3HAYHBIMH HATYpaIbHBIMY | BBIMOJIHATE apudMeTHYeCKHe JeHCTBHSI C MHOT'O3HAYHBIMU
ymucsaa yucinaMu. YucinoBble  BBIpAXEHUs, MOPSAOK JCHCTBHI, |HaTypaJlbHbBIMU YHCJIaMH, HAXOAUTb 3HAYEHHUS] YHCIIOBBIX
(30 u) UCTIOJIb30BaHue CKOOOK. OKpyTIIeHUE HATYPAThbHBIX YHCEI. BBIPOKEHHUH CO CKOOKaMH U 0€3 CKOOOK; BBIYMC/ISATH 3HAYEHHUS

Jenutenu u KpaTHBIE YUCTA; HAUOOIbWUL 0OWULL Oeumenb U

HAaumeHnbvuiee 061/1/;66 KpamHoe.

Paznoxxenue uymcina Ha TPOCTbIE MHOXUTENU. JlemuMoCTh

CYMMBI U NIpou3BeieHus. JleleHue ¢ OCTaTKOM.
Perienue TekcTOBBIX 3ajay.

BBIPKECHHH, COJEPIKALINX CTEICHHU.

BbInoiHATL NPUKUAKY M OWEHKY 3HAUYCHUN YHCIIOBBIX
BBIPOKECHHH, MPUMEHATH NPUEMBI IPOBEPKM PE3yJIbTaTa.
Hcronp30BaTh TNpH  BBIUMCICHUAX IepeMeCcTHTEeIbHOEe M
coyeTaTrejibHOEe CBOWMCTBA CJIOKEHUSI M YMHOKEHHUS,
pacnpedenumenbHoe C60UCMEO YMHONCEHUSA OMHOCUMETbHO
Cl10JceHusA, CBOMCTBA apu(pMeTHYECKHX J1eiiCTBHI.
HccaenoBath  YKMCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJHUTH
YHUCJIOBBIE DKCIIEPUMEHTHI.

@®opmyMpoOBaTH ONpeleJeHHsl JCIUTENs U KpPaTHOro,
HauOOJIBIIIETO OOIEro JEJUTENs] W HaWMEHBIIEro OOIIEro
KpaTHOIO, MPOCTOr0 M COCTaBHOTO YMCEJ; HMCMIOJb30BaTh 3TH
MOHSTHS TIPU pPELIeHUH 3a/1a4 (IIPH HEOOXOAUMOCTH C OMOPON Ha
AJITOPUTM TIPaBUJIA).

IIpuMeHATH AJrOpUTMbI BBIUUCICHUS HaWOOJBIIETO0 OOIIEro
JeTUTENsT W HAMMEHBIIEro OOIIero KpaTHOTO JABYX YHCET,
QITOPUTM PA3JIOKEHUS YKCIIa HA TPOCTHIE MHOXKUTEIH.
HccaenoBarb cBoOiiCTBa JEIMMOCTH CYMMBI U MPOU3BEICHUS
YHUCeJl C ONOPOM HA BONPOCHBIN ILJIAH.

IlpuBoauTs, npUMepbI 4YHUCEN C 3aJaHHBIMH CBOWCTBAMH,
Pacno3HaBaTh BepHbIe M HEBEPHbIE YTBEPKICHUS O CBOMCTBAX
YUCeJ, ONMPOBEPraTb HEBEPHBIC YTBEPKICHUS C ITOMOIIBIO
KOHTPIPUMEPOB.

KoncrpyupoBarh  MaTeMaTH4yecKHe  NPeNJIOKEHUST  C
MTOMOIIIBIO CBSI30K «H», «HIIN», «ECIH..., TO...» TI0 00pa3ily.
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PemaTh TEKCTOBBIE 3a/1a4H, BKIIOYAIONIUE TOHATUS ICTUMOCTH,
apu(MeTHYECKUM CIOCOOOM, HCIOJB30BaTh Iepedop Bcex
BO3MOXKHBIX BAPHAHTOB C OIMOPOM Ha BOIIPOCHBIH IIJIaH.
MoaenupoBaTh XOJ pEIICHUS 334l C MOMOIIBIO PHUCYHKA,
CXEMBI, TAOIUIIBI.

[TpuBomuTH, pa3buparh, OICHUBATH Pa3IUYHbIE PpelIeHus,
3aMMCH  pelleHHii TeKCTOBBIX 3aJa4 ¢ HaIpaBJISIOIICH
[TOMOIIEO.

Kputnyecku orieHUBaTh MOJYyYeHHBIH pe3yJjbTaT, HAXOAUTH
ONIMOKH, OCYIIECTBJISATH CAMOKOHTPOJIb, IPOBEPsisi OTBET HA
COOTBETCTBHE YCJIOBHIO.

Harasanasn
reoMeTpus.
IIpsimbie HA
IJIOCKOCTH
(7 9)

Ilepnenouxynapuuie npsamsie. Ilapannenvhvie npsamoie.

Paccrosinue MCXKAY ABYMAI TOYKaMH, OT TOUKHU OO0 HpHMOﬁ,

JUITMHA TTyTH HA KBAaJPAaTHOM CETKe.
IIpumepyl npsmvix 6 npocmpancmee.

Pacno3zHaBaTh Ha uepTekax, PUCYHKax CcIllydad B3aUMHOTO
PaCTOI0KEHUS IBYX MPSMBIX.

HN300paxath ¢ NOMOWBIO YePTEXKHBIX HMHCTPYMEHTOB
KJIeTyaTo Oymare JBe TMepeceKaroluecs TMpsMbie, JIBE
napajuieJbHbIe TPSIMbIE, CTPOUTH MPIMYIO, IEPICHAUKYISIPHYIO
JAHHOM.

IpuBoauTH NnpUuMepsbl napajuieTbHOCTH u
MEePIEHAUKYIISIPHOCTH TIPSIMBIX B POCTPAHCTBE.

Pacno3naBarb B MHOTOYTOJBHUKAX TMEPHEHIUKYISIPHBIE |
napajieiabHble  cTOpoHbl. M300pamarb MHOTOYTrOJIBHUKHA C
napajuieNbHBIMU, IEPICHANKYISIPHBIME CTOPOHAMH O 00pasIry.
Haxoauth paccTostHUE MEXIy IBYMS TOYKaMH, OT TOYKH [0
NpsIMOM, JJIMHY NYTH Ha KBaJpaTHOM CETKE, B TOM 4YHUCIE
WCIIONB3Ys ITU(POBBIE PECYPCHI.

Apoon
(32 u)

OObIkHOBEHHast  ApoOb,  OCHOBHOE  CBOMCTBO

cokpaitenue n1poodeit. CpaBHEHHE U yIOPSA0YUBAHUE IPOOEH.

JecsTuunble qpodu U MeTpUUYecKas CUCTEMA Mep.

1podu,

Apudpmernueckue  AeMcTBUS ¢ OOBIKHOBEHHBIMHU

JACCATHYHBIMHA I[pO6SIMI/I.

u

CpaBHUBATBH U YNOPSIAOUMBATH JpOOH, BHIOUPATH CIOCOO
CpaBHEHHs Jpobeit.

IIpeacraBasATh JecATUYHbIE JAPOOM B BHUAE OOBIKHOBEHHBIX
npobeil 1 OOBIKHOBEHHBIE B BHJIE JECATUYHBIX, HCMOJIb30BATH
IKBHMBAJICHTHbIE TNPeICTaBJIeHUs] IPOOHBIX YHCENT TpPU HX
CpaBHEHHH, NP BBIYUCICHUIX (IPU HEOOXOAMMOCTH C
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OtHomenue. Jlenenue B JaHHOM OTHOIIEHUU. Macwmao,
POIOPLHSL.

[Tonsitue mpoueHrta. BerunciaeHue mpoieHTa OT BEJIUYUHBI U
BEJIMUMHBI 110 €€ MPOLICHTY.

Pemiennie TeKCTOBBIX 3aj1a4, COAEPKAIIUX APOOU U MPOIICHTHI.
[TpakTrueckast padota «OTHOILIEHUE AJTUHBI OKPYKHOCTH K €€
TUAMETPY».

HaIpPaBJISAIOLIEH TOMOILBIO).

Hcnonb3oBaTh JecsaTHUHBIE JpoObM MpH  MpeoOpa3oBaHUU
BEJIMYUH B METPUYECKOM CUCTEME MEDP.

Boinonars apugmMeTrnyeckue a1eidCTBHs C OOBIKHOBEHHBIMHU U
JECATUYHBIMH JIPOOSMU.

BbrunciasTs 3HauCHUS BBIpAXCHUI, COJIEpIKaIINX
OOBIKHOBEHHBIE U JIECATUYHBIE  JPOOHM,  BBINOJHSTH
npeoOpa3zoBanusi JpoOeil, BbLIOMPATh CHOCO0, NPUMEHSITH
cBoiicTBa apuMeTHUUECKUX IEHCTBUI IS paluoHaIU3alUN
BBIYUCIICHUM.

CocTaBJifITh OTHOIICHUS U MPOIMOPLUH, HAXOAUTH OTHOIICHHE
BEJIMYMH, JICJIUTh BEJIMYUHY B JAHHOM OTHOIIICHHUH.

Haxomuth 3KCIEPUMEHTAJBHBIM NMYTEM OTHOIICHHUE JIMHBI
OKpYXHOCTH K €€ nuamerpy (Ipu HEOOXOIUMOCTU C
HAIPABIIAIONIECH TOMOIIBIO).

Haxoauth MacmTab 1utaHa, KapThl U BBIYHMCIATH PACCTOSHUS,
MCIIOJNB3YS MacIITad ¢ OMOpOoil Ha aNTOPUTM YU4eOHBIX ACHCTBUM.
OO0BSACHATH, UTO TAKOE MPOIICHT, YIOTPEOJISITH 000POTHI PEUU CO
CJIOBOM «IIPOIICHT». BhIpaskaTh MPOLEHTHI B IPOOSX U IpoOH B
IIPOLIEHTAaX, OTHOIIEHHUE JIBYX BEJIMYHMH B IIPOLIEHTAX.
BbIuMcIATh IPOLEHT OT YKCIIA U YUCIIO O €0 MPOLIEHTY.
OkpyriasaTh 1poOu U IPOILEHTHI, HAXOAUTH MPUOTHKEHUS YHCEl
IIpU HEOOXOIMMOCTH C UCIOIb30BaHUEM BU3yaJIbHOW OMOPBHI.
Pematy 3amaum Ha 4YacTH, TPOIEHTHI, MPOMOPIUHU, Ha
HaXO0XJIeHUEe Apoou (TIPOIEHTa) OT BETMYMHBI M BETMYHHBI TIO €€
npoOu (TporeHTty), npobu (MporeHTa), KOTOPBIA COCTaBISET
onHa BenuuuHa oT apyrod. IlpuBoamTh, paszdupars,
OllEHNBATH PA3JIMYHBIC PEIICHUS, 3aMMCH PEIICHUH TEKCTOBBIX
3a]1a4 MPH HEOOXOAMMOCTH C HAPABIISIONIEH TOMOIIIBIO.
N3Bnekary wuHpopMamuo U3 TaOIMI] ©W  JUArpaM,
UHTEPIPETHPOBATH TaOJINYHBIC JTAaHHBIE, ONpeNEATh
HauOoJIbIlIee M HAUMEHBIIIEe U3 MPEACTABICHHBIX TaHHBIX.
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Harasgnas
reoMeTpus.
CummMmertpus
(6 w)

Ocesas CUMMempusl. Heﬂmpaﬂbna}z CUMMempusl.

Ilocmpoenue cummempuyHvix ueyp.
Cummempus 6 npocmpancmee.

Pacno3naBaTh Ha 4epTekax U M300pakeHUSIX, H300paxKkaTh OT
PYKH, CTPOUTBL C IOMOILBIO MHCTPYMEHTOB (urypy (oTpesox,
JOMaHyl0, TPEYrOJbHUK, HNPSIMOYTOJIBHUK, OKPYXHOCTb),
CUMMETPUYHYIO JAaHHOM OTHOCUTEIbHO MpPSIMOM, TOYKH C
HaIIPaBJSAIOIIEH TOMOILBIO.

HaxoauTh npuMepsl CUMMETPUHN B OKPYXKAIOILEM MUPE.
MopaeaupoBath u3 Oymaru 1Be (UTYpBl, CHMMETPUYHBIC
OTHOCHUTEJIBHO MpPSMOH; KOHCTPYHPOBATh I'€OMETPHUYECKHE
KOH(UTypaIyu, UCIIOIB3YsS CBOMCTBO CHMMETPHH, B TOM YHCIIE C
MOMOILBIO IIU(PPOBBIX PECYPCOB C ONMOPOIl HA AITOPUTM YUEOHBIX
JICHCTBHI.

Boipaxenust
¢ OykBamu
(6 4)

[TpumeHeHne OYKB IS 3aITMCH MaTEMATUYCCKUX BBIPAKECHHUH U
NPEIUIOKEHUN.  Bykeenuvie  8blpadiceHusi U HUCTOBblE
NOOCMAaHOBKU.

BykBeHHbBIE paBEHCTBA, HAXOXKICHHE HEM3BECTHOTO KOMIIOHECHTA.
DopMyIIbL.

Hcnonb3oBaTh OYKBBI 711 0003HAYCHHS YHCEN, MPHU 3aIllUCU
MaTeMaTHYECKUX  YTBEPXKICHUH, COCTaBISATh  OyKBEHHBIC
BBIPAXKEHMSI 10 YCIOBHIO 3a/1a4Hu.

HccaenoBarb  HECIOXKHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
MCIIOJIb30BaTh OYKBBI JJI UX 3aIHCH.

BbrunciasTe uncioBoe 3HaueHHE OYKBEHHOTO BBIPAXKEHUS MPU
3aJJaHHBIX 3HAYEHUSX OYyKB C ONOpPOW Ha alIrOpUTM Y4eOHBIX
JIEUCTBHIA.

3anuceiBaTh ¢popmy.nr: nepumeTpa " IJIOIAIU
MpSIMOYTOJIbHUKA, KBajpaTa; UIMHBI OKPYXHOCTH, IUIOUIAJH
KpyTa; BHINOJHATH BHIYMCJIEHHUS 110 3TUM (HOpMyJIaM.
CocraBiasitb (pOPMYJIbI, BBIPAXKAIOIINE 3aBUCUMOCTH MEXAY
BEJIMYMHAMU: CKOPOCTh, BPEMs, PACCTOSHUE; 1I€HA, KOJIUYECTBO,
CTOUMOCTB; TPOU3BOAUTEIBHOCTh, BpeMs, OO0BEM pabOThHI;
BBINOJIHATH BBIYUCICHUS IO ATUM (OPMYIIaM.

Haxonuth  HEW3BECTHBIH  KOMIIOHEHT  apU(METUUECKOTO
JIEUCTBUSL.

Harasanas
reoMeTpus.
Durypbl

YeTbIpEXYTroNbHUK, MIpUMEPHI YEeTBIPEXYTOJIbHUKOB.
[IpssMoyronbHUK, KBajgpaT: CBOWCTBAa  CTOpPOH,  VYTJIOB,
UaroHacH.

M300paxkars Ha HEITWHOBAaHHOW U KJeTdyaTroil Oymare c
UCIIOJIb30BaHUEM YEePTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJIBHUKHU C 3aJAHHBIMA CBOWCTBAMMU: C
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HA IJIOCKOCTH
(14 v)

W3mepenue yrioB. Buabl TpeyrojibHUKOB.

Ilepumerp MHoOroyronsHuka. Ilmomans

¢buryper. Dopmysl

nepuMeTpa W IUIOIAgu mnpsiMoyroibHuka. [Ipubmmxénnoe

U3MEpEeHHE IIomaan Guryp.

Ilpaxmuueckas paboma «Ilnowaowv kpyeay.

napajvieIbHbIMU, TEPIEHIUKYISIPHBIMUA, PABHBIMH CTOPOHAMH,
OpsIMBIMU  yIJIaMU U Jp., PaBHOOEIPEHHBI TPEYroJbHUK.
IIpennarars U 06Cyk1aTh CIIOCO0bI, AJITOPUTMBI [IOCTPOCHHUSI.
HccnenoBarb, UCHONB3ys  OKCIEPUMEHT,  HAOIIOACHHE,
MOJCIIMPOBAaHUE, CBOMCTBA  IIPAMOYIOJIbHUKA,  KBajpara,
pa30buBaTh Ha TPEYTOJIBHUKHU C OMOPOM Ha BOMPOCHBIH TUIaH.
O0ocHOBBIBaTH, ONPOBEPraTh C IMOMOIIBIO KOHTPIPHUMEPOB
YTBEPXKJIECHUSI O MPSMOYrOJIbHUKE, KBaJpare, Paclno3HaBaTh
BEPHBIE U HEBEPHbBIC YTBEPIKICHHUS.

H3mepsATH U CTPOUTH C IOMOIIBIO TPAHCHIOPTUPA YIJIbI, B TOM
YHUCJIE B MHOI'OYI'OJIbHHUKE, CPABHUBATH YIUIBI, PACIO3HABAThH
OCTpBbIE, MIPSIMbIE, TYIbIE, PA3BEPHYTHIE YIJIBI.

Pacno3naBathb, H300paxkaTh OCTPOYTOJIbHBIN, IPSIMOYTOJIbHBIH,
TYIIOYT'OJIBHBIH, paBHOOEPEHHBIH, PaBHOCTOPOHHUI
TPEYroJibHUKA (TIpU  HEOOXOAMMOCTH C  HCIOJIB30BAHHEM
BU3YaJIbHOU OMOPHI).

Boruucaste nepuMeTp MHOT'OYTOJIbHUKA, IJIOIIAb
MHOTOYTI'OJIbHUKA pa30MEeHUEM Ha MPSIMOYTOJbHUKH, HA PaBHbBIE
(burypbl, UCMONIB30BaTh METPUUECKUE SAMHHIIBI U3MEPEHUS
JUTUHBI U TITOIIAIN C OTIOPOM HA aJTOPUTM yUeOHBIX EHCTBHMA.
Hcnoab3oBath NpuOJINKEHHOE M3MEPeHHe [IMH U TI0IAAeH
Ha KjeTdyaroi Oymare, TpUOIMKEHHOE U3MEPEHUE JITUHBI
OKPY’KHOCTH, TUIOLIaJH Kpyra.

Ioo:kuTEALHBIE
oTpuUAaTeIbHbIE

L) (W) £

(40 )

[enbie qyucha. Mooynv yucna,

ceomempuueckas

unmepnpemayus mooyis. ucnosvle npomexcymxu.

[TonoxxutenpHBIE H OTpULATCIIbHBIC

yucna. CpaBHeHHe

MMOJIOKHUTEJIBHBIX W OTPULATCIIBHBIX YHCCII. ApI/I(bMeTI/I‘—IeCKI/Ie
HeﬁCTBHH C IMMOJIOKUTCIIbHBIMU U OTPULATCIbHBIMUA YU CIIAMHU.

Penrenyie TeKCTOBEIX 3aJ1a4.

I[IpuBoauTL NpUMepPHI HUCHOJIB30BAHUS B PEATBHOM KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIBHBIX YHCEIL.

M300paxkarth 1enble yncia, MOJ0KUTEIbHBIE U OTPULIATEIbHBIE
quciia TOYKaMH Ha YUCIIOBOU IPSMOM, HCIOJIb30BaTh YHCIOBYIO
MPSIMYIO JUIsSl CPAaBHEHUS YHCEIL.

IIpumeHsiTh NpaBU/Ia CpPAaBHEHHUS, YNOPSAOYMBATL IIEJbIE
quCIa; HAX00UMb MOOYIb YUCIA.

®opMyIMpPOBATh MPABUJIA BBIUKCICHUS C TIOJOKUTEIBHBIMU U
OTPULATEIIBHBIMY YHCIaMH, HAXOAUTH 3HAYEHHUS YUCIIOBBIX
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BBIPAYKCHHI, COIEepKALIMNX EUCTBUSI
C TMOJIOXKUTEIbHBIMHU W OTPUILIATEIIBHBIMHA YHUCIAMH  TpU
HEO0OXOIUMOCTH C OMOPOI HA aNTOPUTM TIPABHIIA.

IIpumeHsATH CBOWCTBA CIOXKEHUS W yYMHOXKEHHUS A
peoOpa3oBaHus CyMM U MTPOU3BEICHUN.

IIpeacrasiienune [IpsmoyronbpHas cucTeéMa  KOOPAMHAT HA  IUIOCKOCTH. | OOBSICHATh M MJUIIOCTPUPOBATH MNOHSITHE TIPSIMOYTOJBHON
JaHHBIX Koopaunatsl TOUkHM Ha IMIIOCKOCTH, abclrcca U OpIMHATA. CUCTEMBbl  KOOpPJMHAT  Ha  IUIOCKOCTH,  MCIOJb30BaTh
(6 1) Cronb4aThic U KPYrOBBIC THArPAMMEL. TEPMUHOJIOTHIO; CTPOMTh Ha KOOPAMHATHOM MIIOCKOCTU TOYKHU U
[paxtudeckas padota «[locTpoeHHe IHArpaMm». ¢urypsl Mo 3aJaHHBIM KOOpAMHATaM, HAXOAUTH KOOPIUHATHI
Pemienne  TeKCTOBBIX  3amad,  coJepiKalMX  JaHHbIE, | TOICK.
MIPE/ICTABJICHHBIC B TAOIMIAX U HA JUarpaMMax. Yurare cronbyaThie H KPYT'OBBIC AuarpaMMbl,
HHTEPNPEeTUPOBATH JaHHBIC; CTPOUTH CTOIOYATHIE JHArPAMMBI.
HUcnoan3oBath uHpoOpManuio, MpeACTaBICHHYIO B TabIUIaX,
Ha JauarpamMmax Juisl PelIeHHs] TEKCTOBBIX 3a/lad U 3aJad U3
peanbHOU KU3HU.
Harnsanas IIpsamoyeonvuelii napannenenuned, Kyo, npusma, nupamuoda,|Pacmo3HaBaTh Ha YepTeKaX, pUCYHKAX, OMUCHIBATH MIUPAMHUTY,
reoMeTpusi. KOHyc, — yuamumop, wap —u  cgepa.  Hzobpadicenue|npusmy, HUWIHHAP, KOHYC, Iap, H300paxaTh HX OT PYKH,
Durypsl NpPOCMPAHCIEEHHBIX Queyp. Ilpumepul Ppaseépmox | MOAeJTUPOBATh M3 Oymaru, IUTaCTUIIMHA, MPOBOJIOKU U JIp. C

B IIPOCTPAHCTBE
CAY)

MHOCOCPAHHUKOS, uuﬂqupa U KOHyca.

Ilpaxmuueckas paboma «Co3z0anue
NPOCMPAHCMBEHHBIX PUSYD Y.
TIonamue 00véma, eouHuyvl usmMeperus o00vEMA.

Mmooeneu

O6vém

NPAMOY20JIbHO20 napaieienunedd, Kyoa, popmynvl 0o6véma.

Harpasisitomed nomonisio. [IpuBoguTH NMpUMepbl 00BHEKTOB
OKPYKAroIIero MUPa, UMEIOIIUX (OPMBI HA3BAHHBIX TE.
Hcnoab3oBaTh TEPMHMHOJIOTMIO: BEpIIUMHA, peOpo, TpaHb,
OCHOBaHUE, BBICOTA, PAIUYC U TUAMETP, Pa3BEPTKA.

N3yuaTh, UCMIONB3ys SKCIEPUMEHT, HAOIIOJEHUE, U3MEPEHHE,
MOJEJIMPOBAHUE, B TOM YHUCJIE KOMIIBIOTEPHOE, U ONMUCHIBATH
CBOMCTBAa Ha3BaHHBIX TCJI, BBIABJIATH CX0ACTBaA U pa3.11[/l‘ll/[$l:
MEXK1y TUPAMUZION U TIPU3MOM; MEXAY HWIMHAPOM, KOHYCOM U
1apoM.

Pacno3HaBaTh pa3BEPTKU MapajuieNienunena, Kybda, MPHU3MBL,
nmupaMuJbl, KOHyCa, HUJIMHAPA; KOHCTPYUPOBATHb JAaHHLIC TCJIa
W3 Pa3BEPTOK, CO3/aBaTh WX MOJAEIM C HaMpaBIAIOLIEH
MTOMOILBIO.
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Co31aBath MoOjeJM TIPOCTPAHCTBEHHBIX GuUryp (w3 Oymaru,
MIPOBOJIOKH, TJIACTUIIMHA U JIP.) C OIIOPO Ha aJrOpPUTM YU4eOHBIX
IECUCTBUH.

H3mepsaTh Ha MojeJsiX: JUIMHBI pEOEp MHOTOTPAHHUKOB,
JUaMeTp 1iapa.

Boruucasats 1o  ¢opmyiaam: 00bEM  MPSIMOYTOJIBHOTO
napajuiefienunena, Kyba; HCIOJIb30BaTh EAMHMIIBI H3MEPEHUS
00béMa; BBIYHUCIATH OOBEMBI TEJ, COCTABICHHBIX U3 KYyOOB,
napajuleNienue/oB; pemaTh 3a4a4u C PeaJbHbIMU JaHHBIMU C
ONOpOH Ha CIIPAaBOYHYIO MH(OMALIHIO.

IHoBTOpEHME,
00001mIEHME,
cHcTeMaTH3alus
(20 u)

[ToBTOpEHNE OCHOBHBIX TOHSATHH M METOIOB KypcoB 5 u 6

KJIaCCOB, O606H.I€HI/IG Hn CUCTCMaTHu3alusa 3HAHWH.

Bor4uciasTh 3Ha4E€HUS BEIPAKECHUM, COIEpKAIIMX HATypabHBbIE,
Lenble,  TOJOXKUTEJNBbHBIE M OTPULATEIBHBIE  YHUCIA,
OObIKHOBEHHBIE U JIECATUYHbIE  APOOHU,  BBIIOJHATH
npeoOpa3oBaHusl 4YKMCeNd M BBIPAKEHHH NpU HEOOXOAUMOCTH C
HaIlpaBJIAOIIEH TOMOIIBIO.

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

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

Pemats npocreiimmue 3a5a4u pa3HbIMH CIIOCO0aMH.
OcyuiecTBaAATh CAMOKOHTPOJIb BBINOJHAECMBIX JEHCTBUM U
CaMOIIPOBEPKY PE3YJIbTATA BHIYUCICHUH.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (I1I0O 'OJAAM OBYYEHMUS)
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7 kaacc (He menee 102 u)

HasBanmue
pasneia (TemMbl)
Kypca (4uciao

OcHoBHOe coepsKkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCﬂ

4acoB)
Yucaa u [ToHsATHE paIMOHATILHOTO YUCIIA. CucTteMaTH3UPOBATH U 000ramaTh 3HAHUSI 00 OOBIKHOBEHHBIX
BBIYHCJICHHSI. ApudmeTndeckne AeUCTBUS C PallMOHAIBHBIMU YHCIAMHU. U JICCATUYHBIX JAPOOSX.
PanmoHanbHbIE CpaBHeHUe, yIOPSAIOYNBAHNE PAIMOHAIBHBIX YHCEIT. CpaBHUBATH M YNOPSAA0YUBATH APOOU, TPeoOPa30OBBIBAS MIPU
YHCcaa CrermneHb ¢ HaTypalIbHBIM MTOKA3aTEJIEM. HEOOXOIUMOCTH  JECSITUYHBIE JpoOM B  OOBIKHOBEHHBIE,
(25 u) Pemenrie OCHOBHBIX 3a7ay Ha JpOOH, MPOIEHTHI U3 PealibHOM | OOBIKHOBEHHBIE B AECSATUYHBIC, B YACTHOCTH B OECKOHEUHYIO

MPAKTUKH.
[Ipyu3Haku  AEIUMOCTH,  Pa3JIOKECHUS
HaTypaJbHbIX YHCEIL.
Peansnbie 3aBHUCUMOCTH. IIpsimas
MPONOPIIMOHATBHOCTH.

Ha MHOXUTCIIN

u obOpaTtHas

JECATUYHYIO 1POOb.

IIpumensitTe  pasHooOpa3Hble  CcHOCOOBI M NPHUEMBI
BbIYNCJIEHNS] 3HAYEHU JPOOHBIX BbIPA’KEHUM, COIEepKAIINX
OObIKHOBEHHBIE M  JECATHYHbIE JpOOM: 3aMEHATh IpHU
HEOOXO/JMMOCTH  JIECATUYHYIO  JApoOb  OOBIKHOBEHHOH U
OOBIKHOBEHHYIO JI€CATUYHON, MPUBOJIUTH BbIpaXkeHHe K (opme,
HauOonee yIAOOHOM Ui  BBIUMCIEHHUH, MNpeoOpa3oBbIBATH
JIpOOHBIE BBIPAXKEHHUS HA YMHOXEHHE M JIEJICHUE JEeCATUYHBIX
Ipo0eil K IEHCTBUAM € LENBIMU YUCIIaMU (TIpU HEOOXOJMMOCTH C
HaMpaBJISIONIEi TOMOUIBIO).

IIpuBoauTh 4YMCIOBBIC U OyKBEHHBbIC NPHMEPBI CTENEHU C
HaTypaJIbHbIM IIOKa3aTesieM, OOBSCHSS 3HAUE€HHUS OCHOBAHUSA
CTETNIEHW M IIO0KAa3aTessl CTENEHW, HaXOAWTh 3HAUCHMs CTEIEHEH

Brza a" (a — mr060€ parroHaNIbHOE YHCI0, N — HATypalbHOE
YHUCJI0) C ONIOPOH Ha CIIPABOYHYIO HH(POPMAIIHIO.

[ToruMate cMbICa 3anmMCH OOJBIIMX YHCEJ € MOMOIIbIO

AeCATUYHBIX Apodeil U cTeneHel uncaa 10, npumMeHsATs UX B

peajJbHbIX CUTYAI[HAX.

IIpuMeHATH TPU3HAKY JAETMMOCTH, Pa3JI0KEHHSI HA MHOXKHUTEIIN
HaTypaJbHbIX YHCET.

Pemates npocreiinye 3aa4u Ha 4aCTH, IIPOLICHTHI, IIPOIIOPLUH,
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Ha HaxOoXJIeHHe ApoOu (MPOLEHTA) OT BETUYMHBI M BETMUYUHBI IO
e€ apobu (mporieHTy), apodu (MporeHTa), KOTOPBIA COCTaBIIsSET
onHa BenuuuHa oT apyroi. IlpuBoamTh, pa3zdupars,
OLIEHUBATH PA3IMYHbIC PEIICHUS, 3allUCU PEIICHUN TEKCTOBBIX
3ajad.

PacniozHaBaThb U 00BSICHATH, ONIMPAsCh HA ONPEAEIEHUS, IPSIMO
IIPONOPLIMOHAJIbHBIE U o0paTHO IIPONOPLIUOHAJIbHBIE
3aBHCHUMOCTH MEXIY BEIHMUYMHAMU; NPUBOAUTH MPUMePbI 3TUX
3aBUCHUMOCTEHl M3 peaJlbHOr0 MHpa, U3 JpPYrHX Y4eOHBIX
MPEIMETOB.

Pemarp mpocreiine MpaKTHKO-OPHMEHTHPOBAHHbIE 3aa4H
Ha  JApoO0H, TNPOLEHTHI, NpsAMyYl0 4 O0paTHYIO
NPONOPLUHMOHAJIBLHOCTH, IPONOPLMH.

Anredpanyeckue
BbIPaKeHUsl
(27 v)

bykBenHsble BopakeHus. [lepemennslie. JlomycTumple 3HaYCHUS
nepeMeHHbIX. POpMyIIbL.

[TpeoOpa3oBanue OYKBEHHBIX BBIPAXKEHUH, paCKphITHE CKOOOK
U TIPUBEJIEHUE MOAOOHBIX CllaraeMbIX.

CBolicTBa CTENEHU C HATYpaJbHBIM I1OKa3aTeeM.
MHOrouseHsl. Cnoxenue, BBIYMTAHUE, YMHOKECHHE
MHOTOWICHOB.  DOpMyibl  COKPAIIEHHOIO  YMHOXKEHHS.
Pa3noxeHne MHOrO4IEHOB HA MHOKUTENH.

Osaagersn HA 0azoBoM YPOBHe anredpanyeckou
TEPMUHOJIOTHEN M CHMBOJIMKOW, NPHUMEHATb €€ B Ipolecce
OCBOCHUS yueOHOTO MaTepHuaa.

Haxoauth 3HaueHus OyKBEHHBIX BBIPOKEHHUH NpPH 3aJaHHBIX
3HAYEHUSAX OYKB; BBIMOJIHITH BEIYUCIEHUS 1O (hopMyiam.
BbInoHATH TpeoOpa3oBaHus LEIOT0 BhIPAKEHHSI B MHOTOUJICH
MPUBEIEHNEM NOJJOOHBIX ClIaraeéMblX, PACKPBITUEM CKOOOK.
BbINOJHATL yMHOXXEHUE OJHOYIEHAa Ha MHOTOWIEH U
MHOrO4YJ€Ha Ha MHOTOWJIEH, NPUMEHAATh (OpMyJbl KBajapara
CyMMBbl M KBaJpaTa pa3HOCTH C OINOpPOW Ha CIPaBOYHYIO
UH(OPMALIHIO.

OcywmecTBIATH Pa3lokKeHHE MHOTOWIEHOB Ha MHOXHUTEIU
MyTéM BBIHECEHHUS 32 CKOOKHM OOILEro MHOXHUTENS, IPUMEHEHUS
dbopMynbl  pasHOCTH  KBaJpaToB, (OpPMYNT  COKpaIIEHHOTO
YMHOKEHUS C OIIOPOM Ha CIIPaBOYHYIO HH(OPMALIUIO.
IIpumensite 1peoOpa3oBaHUE MHOTOWIEHOB Ui pEIICHUs
pa3aMYHBIX 337ad M3 MaTEeMaTHKH, CMEXHBIX IPEIMETOB, W3
peaIbHOM MPAKTUKH.

3HAKOMUTBCSA C MCTOPHUEN Pa3BUTHS MAaTEMATHUKU.
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YpaBHeHust

1 HepaBeHCTBA
(20 v)

VYpaBHenue, IpaBuJIa peoOpazoBaHus
PaBHOCUJIILHOCTh YPaBHEHUHU.
JInHeitHOEe ypaBHEHHE C OJJHOM IEPEMEHHOMN

YpaBHEHMUS,

MIEPEMEHHOM, peleHre JIMHEHHBIX ypaBHEeHUH. Pemenue 3anau

C IIOMOIIBIO YPAaBHEHUH.

Jlunetinoe ypasHenue c 08yMs nepemMeHHbIMU U €20 2papuk.
Cucrema 1ByX JUHEHHBIX YPaBHEHUN C IBYMS IIEPEMEHHBIMHU.
Pemenne cuctem ypaBHEHHMH CIOCOOOM TMOJCTAHOBKH H

CIIOCOOOM CIIOKEHUSL.

Pemarsp nuHeiiHOE ypaBHEHUE C OJTHOW MEPEMEHHOM, MPUMEHSIs
NMpaBHJIA [IEpeEX0Ja OT UCXOAHOTO YPAaBHEHUS K PABHOCUIIBHOMY
emy Ooiee npocroro Buaa. [poBepsiTh, sSBiIsIeTCS JIM KOHKPETHOE
YKCII0 KOPHEM YpaBHEHUS.

IHoa0upars mpumepbl map YMCEN, SBISIIOUIUXCS PEIICHHEM
JIMHEWHOIO YPaBHEHUS C IBYMsI [IEPEMEHHBIMH.

CTpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JIMHEHHOTO
YpaBHEHUS C JBYMSl IEPEMEHHBIMU (TIpU HEOOXOJUMOCTH C
UCTIOJIb30BAHUEM CMBICJIOBOM OIOPHBI); TONB3YACH TpaduKoM,
NPUBOAUTH IPUMeEPHI PELICHUS YPABHEHUS.

HaxonuTh pemieHue CHUCTEMbI JBYX JIMHEHHBIX YpaBHEHHH C
JIBYMsI IEPEMEHHBIMHU C OIIOPOI HA aITOPUTM YUE€OHBIX IEHCTBUM.
CocTaBisiTh M pemIaTh YPaBHEHUE UM CUCTEMY YPAaBHEHMI 11O
YCIIOBUIO 33Jiaud, HWHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3a/1auyd TIOJIYYEHHBIH pE3yJbTaT C ONOpOM Ha
BOITPOCHBIN IJIaH.

Koopannatsl
U rpaguku.
DOyHKIUUHA
(24 )

Koopannara Toukn Ha npssMoi. YHCIIOBBIE IPOMEKYTKHU.
PaccrosiHre Mexxay 1ByMs TOYKaMHU KOOPAUHATHOU NPSMOU
IIpssMoyrosibHas cucTeMa KOOpAWHAT Ha IJIOCKOCTH. [Ipumepst
rpauKoB, 3aJaHHBIX (hopMynamu. UTeHne rpaguKoB peabHbIX

3aBUCUMOCTEM.

[Tonstue Qynkuuu. I'papux ynkunu. CpoicTBa (YHKIIHIA.

Jluneitnass  ¢ynkuusa. Iloctpoenne rpaduxa

dynkmn. 'papuk Gyakuum y = kx + b.

JIMHEWNHOU

M3o0paxatb Ha KOOPAWHATHOU IpsAMOI TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpJAMHATaM, JIy4H, OTPE3KH,
MHTEPBAJIbI; 3aIIMCHIBATh UX HA AJIT€OpPandecKoM sI3bIKE.
OTMeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 33JJaHHBIM
KOOpJMHATaM; CTPOMUTh TpaUKU HECIOXKHBIX 3aBUCHMOCTEM,
3aJJaHHBIX (QOpMYyJIaMH, B TOM YHUCIIE C TMOMOLIbI HHU(POBBIX
nabopaTopuil.

IIpuMeHsiTh, HM3y4aTh NPeUMYIECTBA, MHTEPNPETHPOBATH
rpadudeckuii crocod MpeACTaBICHUS U aHAIN3a PAa3HOOOpa3HOM
KU3HEHHOU MH(OpMaIUH.

OcBauBaTh Ha 6a30BOM YpOBHE MOHATHE (PYHKIMH, OBJIAJICBATh
(GYHKIIMOHATIbHOW TEPMHHOIOTHEH.

Pacno3naBaTth nuHeliHy0 QyHKImo0 Y = KX + b, omucsiBaThH
e€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4eHUH kod(ppuunentoB K u b
(pu HEOOXOAMMOCTH C OIIOPOM Ha ANTOPUTM MpPaBUIA).
Crpoutsh rpaduku auHelHONW GyHKInd, QyHKIuH Y = KX + b
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Hcnoab3oBaTh nH(POBBIE pecypebl 175 HOCTPOSHUS rpaduKkoB
(GYHKIMA ¥ U3y4eHUs UX CBOMCTB.

IIpuBOAUTE IPUMEPHI JIMHEWHBIX 3aBUCUMOCTEN B peabHbIX
IIpoLeccax U sIBJICHUSX.

IloBTOpPEHME
U 00001IeHuE
(6 1)

[ToBTOpEHNE OCHOBHBIX MOHATHII U METOAOB Kypca / Kiacca,

000011IeHE 3HAHUH.

BoriOuparb, mnNpuMeHATH CHOCOOBI  CpPAaBHEHMS  YHUCE,
BBIYMCIICHUH,  TpeoOpa3oBaHUW  BBIPAKECHHH,  peIICHUs
YpaBHEHUI TTPU HEOOXOJMMOCTH C HAMIPABJISIOIICH TTOMOIIIBIO.
OcyumecTBaAATh CAMOKOHTPOJIb BBINOJHAEMbIX JEUCTBUM U
CaMOIIPOBEPKY pe3ysbTaTa BBIYMCICHUHN, MPeoOpa3oBaHUM,
MOCTPOCHUH.

Pemath npocreiinmme 3aJa4u U3 peaabHOM )KU3HU, IPUMEHATH
MaTeMaTH4ecKHe 3HAHUA I DPEIICHUs 3aJad U3 JPYrux
MPEIMETOB.

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

8 kiacc (He menee 102 )

Ha3Banue
pa3aena (TemMbl)
Kypca (4uci10

OcHoBHOe cofepsKaHue

OcHoOBHBIE BU/IbI 1eITEJIbHOCTH 00y4YAKIHUXCS

4acoB)
Yucna u KBanpatHslit KopeHb U3 uncna. Ilonamue o6 uppayuonanvrom | @opMyJIMpoBaTh onpeaeaeHue KBaJpaTHOrO KOPHS U3 4HCa,
BbIYHCJICHHS. yucne. /lecamuunvle npubIUMCEHUS UPPAYUOHATILHBIX YUCEIL. apu(METHYECKOTO KBaJIPaTHOTO KOPHS MPU HEOOXOIUMOCTH C
KBanparnsie Heticmeumenvnule uucna. CpasHenue 0elicmeumenvhbix Yucesl. | BU3yaabHON OIMOPOH.

KOPHHU

Apudmernueckuil KBaapaTHBIN KOPEHb.

IIpumeHsAITH onepaiyio M3BJIECUYEHUS KBAJpPAaTHOTO KOPHS U3
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(15 ) YpaBHeHuE Buja X2 = a. YrCIia, HCHOJb3YS MPU HEOOXOUMOCTH KAJIbKYJISTOP.
CaoiicTBa apudMeTHIecKuX KBaJIpaTHBIX KOpHed. |OueHMBaTh  KBaJpaTHble KOPHM LEJIBIMH  YHCIAMH U
[IpeoOpa3oBaHue  YHUCIOBBIX  BBIPAKEHUH,  COJEPIKAIIUX | IECATUYHBIMU IPOOSIMH.
KBaJpaTHBIC KOPHHU. CpaBHuBaTL M YNOPSAA0YMBATH  palMOHAJbHBIE U
MPpaLMOHAIIbHBIE YKCIIA, 3alIMCAaHHbIE C TIOMOIIBIO KBaJPAaTHBIX
KOpHEH NMpH He0OXOAUMOCTH C HANPABJISIOIIEH TOMOIIBIO.
HUccaenoBars ypaBHEHHE x2 = d, HAXOAUThb TOYHBIE U
npuOIKEHHBIE KOpHH pu & > 0.
HccaenoBarb CBOMCTBA KBAJApPAaTHBIX KOPHEHW, MPOBOAS
YUCJIOBBIE SKCIIEPUMEHTHI C HCIOJIb30BAaHUEM KaJbKYJIATOpPA
(KoMTIBIOTEPA).
IlpumenaTs cBoOiicTBA apu(MeTHYECKMX KOpHe#l s
npeodpPa3oBaHUA BbIPAKEHUI.
BbinosHATL mpocreiilmme 1npeoOpa3oBaHUsl  BBIPAXKECHMUI,
coJiepKalluX KBaJpaTHble KOpPHU. BbIpakaThb HepeMEHHbIE U3
reOMETPUUECKUX M (PU3NYECKUX (POpMyYI MPH HEOOXOIUMOCTH C
OIIOpPOH Ha IIPABUIIO.
BoruncasaTs 3Ha4eHHUs BBIPA)KCHUMN, COJEPKAINX KBaJpaTHBIE
KOpPHU, UCHOJIb3Ysl IPU HEOOXOAUMOCTH KaJIbKYJISATOP.
Hcnonb3oBare B XO04€ peElIEHUS 3a4ady  dJIEMEHTapHbIE
MIPEJICTABICHUSI, CBSI3aHHBIE C NPUOIMKEHHBIMU 3HAUYECHUSMU
BEJIMYMH.
3HAKOMUTHCA C UICTOPUEN Pa3BUTHS MAaTEeMAaTHKH.
Yucna u Crenens ¢ nenbM nokasareneM. CTaHnapTHas 3anuch yucia. | @opMyJIMpoBaTh OnpeiesieHHe CTEIEHH C LIeJIbIM IToKa3aTelieM
BbIYMCJICHUS. Pa3mepsl 00bEKTOB OKpYIKaIOIIEero Mupa (0T dJIEMEHTAPHBIX (ipu HEOOXOUMOCTH TI0 BU3YaJLHOM OTIOpe).
Crenennb YaCTHI] 10 KOCMUYECKHX OOBEKTOB), JIUTENBHOCTH IporieccoB | [IpeacTaBasiTh 3anuch OOJIBIINX U MAJIBIX YUCEI B CTAaHIAPTHOM
¢ LeJIBIM B OKPY’KarOIIlEM MHpE. Bujge. CpaBHUBATBL 4YnCIa M BEJIMYMHBI, 3alUCaHHBIE C
noKasareJyem CBOIICTBA CTENEHU C LIEJIBIM TOKA3aTEIIEM. HCIIOJIb30BaHuEM crerneHu 10.
(7 ) HUcnoab3oBarh 3amMch 4YHMCEI B CTAHAAPTHOM BHUJAE IS

BBIPQXXEHHUS Pa3MEepOB OOBEKTOB, NIUTEILHOCTH IMPOIIECCOB B
OKPY’KaIOIIEM MUDE.
D®opMyIHPOBATH, 3ANMNCHLIBATH B CUMBOJIMYECKOi (opme u
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WIIJTIOCTPHPOBATL IIPUMEPaAMHU CBOMCTBAa CTEIIEHU C O CJIbIM

nokasareneM (Ipu  HEOOXOJUMOCTM €  MCIOJb30BaHUEM
BU3YaJIbHOW OIOPBI).
IIpuMensiTh  cBOMiCTBAa CTeMeHW JJIs1  IpeoOpa3oBaHuUs

BBIPQXCHUM, COJEP)KAIMX CTENEHU C LEJIbIM I0Ka3aTellieM C
UCTOJB30BAHUEM  CIPAaBOYHOW HHGpopManuy. BbINOJIHATH
JAeHCTBUA C YHUCIIAMH, 3allMCaHHBIMA B CTAHJAPTHOM BUJIC
(YMHOXEHHE, JICJICHHUE, BO3BE/ICHHE B CTEIICHB).

Aareopanuyeckne | KBagparueii TpéxwieH. PasinokeHne KBaapaTHOro TpéxudicHa | PacmosHaBaTh — KBajpaTHBIM — TpEX4YIEH,  YCTaHaBJIMBATb

BbIPaKCHUS. Ha MHOXHTEJIIN. BO3MOKHOCTB €I0 Pa3JI0KEHHsI HA MHOKUTEIIH.

KBaaparusbrii PackiaabiBaTh Ha MHOKHMTENM KBAJPAaTHBIM TPEXWIEH C

TPEX4iIeH HEOTPULIATENIbHBIM JUCKPUMUHAHTOM IIpU HEOOXOAUMOCTH C

(54) OIIOPOW Ha AJITOPUTM ITPAaBUIIA.

Aareopaunyeckue | AnreOpamdeckast ApoOb. [lomycTuMBble 3HaUEeHUS IEPEMEHHBIX, | 3anuchbIBaTh areOpanyeckue Boipaxkenus. HaxoauThb obnacth

BbIPasKeHUSI. BXOJIALINX B anredpandeckue BoipaskeHuss. OCHOBHOE CBOMCTBO | OTIPEAETICHUS PalliOHAIEHOTO BBIPAKEHUS.

Aaredopandeckas | anreOpandeckoit 1poou. CokpareHue pooei. BbINOJHATL YKCIOBBIE MOACTAHOBKA M BBIYMCJIATH 3HAUCHHE

Apodb CrnoxeHue, BBIYHUTAHUE, YMHOXEHHE " JIeNIeHHE | IpoOU, B TOM YHCIIE C TOMOIIBIO KaIbKYJIsATOpA.

(154) anreOpanyeckux ApoGeil. I[IpeoOpa3zoBanue BblpakeHuil, | @OpMyJIHPOBATH OCHOBHOE CBOMCTBO alireOpanveckoit 1poou u

cojiepxanux anredbpanyeckue 1poou. NPUMEHSTh €ro I MpeoOpa3oBaHus APOOEH.

BbInoHATL AeiicTBUSI ¢ airedOpanyecKuMu ApoOsSMH IpU
HEOOXOIUMOCTH C Hampasisoomed mnomoulsto. IlpuMenarTs
npeoOpa3oBaHus BBIpaXEHUN JUIs pelleHus 3aaad. Beipakath
nepeMeHHble 13 (opmyn (PU3NYECKUX, TE€OMETPUUYECKHX,
OIUCHIBAIONINX OBITOBBIE CHUTYAIlMM) NPH HEOOXOAUMOCTH C
HaITpaBJISAOIIEH TOMOIIIBIO.

YpaBHeHust KBagpatHoe ypaBHenue. HenonHoe kBagpatHoe ypaBHeHue. | Pacmo3HaBaTh KBaJpaTHbIE ypaBHEHUS.

1 HepaBeHCTBA. dopmya KOpHER KBaApaTHOIoO ypaBHeHus. Teopema Buema. |3anucbiBaTh (OPMYJy KOpHEH KBaJApaTHOIO YpaBHEHMS;

KBaaparnbie Pemienue ypaBHeHHMi, cBOAALIMXCS K KBaApaTHBIM. [IpocTeiinie | pemiaTh KBagpaTHbIe YPaBHEHUs] — TIOJHBIE U HETOJHBIE (C

YPABHEHHA JIpOOHO-pallMOHATILHBIE YPaBHEHHS. MCIOJIb30BaHUEM CIPAaBOYHON MH(POPMAIUN).

(15 v) Pemenne TekcTOBBIX 3amad ¢ NOMOLIBIO  KBaApaTHbIX | [IpoBoauTh mpocTeiilime  WccjeI0BaHMSl  KBAJpPaTHBIX
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YpaBHEHUM.

YpaBHEHUM.

Pemiath ypaBHeHuUs1, CBOSIINECS K KBAJPAaTHBIM, C TOMOUIBIO
peoOpa3oBaHUll 1 3aMEHOM IEPEMEHHOM € OMOPOI Ha allTOPUTM
npaBuia.

HabaoaaTts M aHAJIM3MPOBATH CBS3b MEXKIY KOpPHSMHU U
K03 pHLIHEeHTaMU KBAJPAaTHOTO YPaBHEHUSI.

Ilpumensamo meopemy Buema ons peuienus
3a0au (¢ ucnonv3zosanuem oopasya).

Pemats TekcTOBBIE 3agaum anreOpanyeckuM CIOCOOOM:
NEPEXOANTh OT CIIOBECHOW (OPMYIHMPOBKH YCIOBHUS 3aJadd K
anreOpanveckol MOJAENIH MYTEM COCTaBICHHS YpaBHEHHS (Tpu
HEOOXOJMMOCTH €  HampaBJSIONICH  IOMOMIBIO);  pelIaTh
COCTaBIICHHOE YpaBHEHHUE; HHTEPIIPETUPOBATH PE3yIbTaT.
3HAKOMUTHCS C UCTOPUEH Pa3BUTHS anreOphI.

YpaBHeHust JluneitHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMHU, €ro rpaduk,|Pacno3zHaBaTh JUHEHbIC YpaBHEHUS C IBYMsSI IEPEMEHHBIMHU.
U HepaBeHCTBA. MIpUMEPHI PEIICHUS] YPABHEHUM B IIEJIBIX YHCTIAX. Crpoutb rpaduKkyd JHUHEWHBIX YpaBHEHUH, B TOM YHCIE
CucremMsnl Pemenune cucteM JByX JIMHEHHBIX YpaBHCHHWHA C JBYMsI|HCHOJIL3ysi HUGpoOBbIe pecypcbl (P HEOOXOJUMOCTH C
ypaBHEeHU NEpEMEHHBIMH. [IpUMephl PEIICHUsT CHCTEM HEIMHEHHBIX | OOPON Ha aIrOPUTM Y4EOHBIX NEHCTBHMH).
(13 v) YpaBHEHUH C IBYMs IEPEMEHHBIMH. Pazimyare napansenbHble U MEPECEKAOIIMECS MPSIMBIE 110 UX
I'paguueckass  unmepnpemayus  ypaeuenus ¢  08YMs|ypPaBHEHUIM.
NnepemMeHHbIMU U CUCTNEM YPABHEHUL C 08YMS NePEeMEHHbLMU. Pemiars cucrembl [AByX JIMHEHHBIX YPaBHEHUW C JBYMs
Pelienne TeKCTOBBIX 3a7a4 € IOMOLIBIO CUCTEM YPAaBHEHUM. IIEPEMEHHBIMU MOJICTAHOBKOM U CIIOKEHUEM.
Pemars mpocreiiine cucTeMsl, B KOTOPBIX OJHO U3 YPABHEHUM
HE SIBIIACTCS JIMHEWHBIM MPU HEOOXOJAMMOCTH C HAIPaBIISAIOMICH
IIOMOIIBIO.
Ilpueooumsv  zpaguueckyro  unmepnpemayuio  peuieHus
VPasHeHUst ¢ 08YMsl NEPeMEeHHbIMU U CUCTEM YPAGHEHULL C 08YMs
nepemeHHbLMU.
Pemiath TeKCTOBBIE 32/1a4H aITeOpanyecKuM CIIOCOO0OM.
YpaBHeHus UucnoBbie HEPABEHCTBA U UX CBOWCTBA. DopMyIMPOBATH CBOJiCTBa YU CIOBBIX HEPABEHCTB,

U HEpaBeHCTBA.

HepaBenctBo ¢ ogHOM niepeMeHHoM. JInHeliHble HEpaBEHCTBA C

WUTIOCTPUPOBATh UX HA KOOPAMHATHOMN MIPSMOM.
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HepaBeHcTBa OJTHOW TepeMeHHON M uxX pemieHue. CHCTEMBbl JHHEHHBIX IIpuMeHATH CBOICTBA HEPABEHCTB B XO/I€ PEIICHUS 3a/1a4.
(12 v) HEPaBEHCTB C OJHOW NMEPEMEHHOM U UX pELICHUE. Pemiats, uHEliHBIE HEpPABEHCTBA C OJHOW TIEPEMEHHOM,
N300pakeHne peleHus JMHEHHOTO HEPABeHCTBA U X CHUCTEM | U300pakaTh pelIeHNe HEPABEHCTBA HA YMCIOBON IPSAMOIA.
Ha YMCJIOBOM MPAMOI. PemaTh cucteMbl TMHEHHBIX HEPABEHCTB, N300pakaTh peIICHUE

CHCTEMBI HEPABEHCTB Ha YHCIOBOM MPSIMOI PH HEOOXOAUMOCTH
C BU3yaJIbHON OMIOPOM.

DYyHKIHH. [Tonstue ¢ynkiuu. O6gaCTh ONpPENENIEHUS U MHOKECTBO Ucnonb3oBath  QYHKIMOHWIBHYI0O  TEPMHHOJIOTHI0O U

OcHoBHBIC 3HayeHu# QyHKuu. CriocoOb! 3a1aHus QYHKIUI. CHMBOJIMKY.

MOHSITUS I'padux pynkiun. CpoiictBa QyHKIMH, UX OTOOpakeHHE Ha | BLIMMCJIATH 3HAYeHHs1 QYHKIUH, 3aaHHBIX (opMyinamu (Tpu

(5 9) rpaduke. HEOOXOJMMOCTH HCIOJIb30BaTh KAJBKYISTOP); COCTABJSATH
Ta0JIMIbI 3HAYeHUH QYHKIHH.
CTpouthb no ToukaM rpadpukn GyHKIIHIA.
OnucepiBaTh CBOICTBAa (YHKINU HA OCHOBE €€ rpauuecKoro
NpEJCTaBICHUsT TMpPU  HEOOXOOUMOCTH C  HaIlpaBJISIOIICH
MTOMOIIBIO.
Hcnoab3oBaTh  QYHKUMOHAIbHYIO  TEPMHHOJOTMI0O W
CHMBOJIHKY.
HccaenoBarh mnpumepbl TpaduUKOB, OTPAXKAIOUUX peaTbHbIE
nporiecckl W siBieHus. IIpUBOIMTH NMPUMeEPHI TPOIECCOB U
SIBJICHUH C 3a/laHHBIMU CBOIMCTBaMHU.
Hcnoab30BaTh KOMIBIOTEPHBIE MPOrPaMMBI [Tl TIOCTPOCHUS
rpadukoB QyHKINN U U3y4EHUS X CBONCTB

DyHKINH. UYrenne wu moctpoeHue rpapukoB ¢yHkuui. Ilpumeps! | Haxoauts ¢ moMombio rpaguka GyHKIMHM 3HAYCHUE OJTHOU U3

YucJioBbIe rpaduKoB PYHKINH, OTpaXKarOIIKUX peabHbIe MPOLIECCHI. paccMaTpUBaEMbIX BEJTMUUH 110 3HAUYSHHIO JIPYTOi.

bynxuun DyHKIUH, OIIMCBHIBAIOIINE NIPAMYIO 51 00paTHyIO | B HEeclOXHBIX Cly4asx BbIpa:KaTh (OpMYJI0i 3aBHCHMOCTH

(9 9) IPONOPLHUOHATIBHBIE 3aBUCUMOCTH, UX rpaduku. [unepbona. | Mexay BeTHIYHMHAMHE.

I'paduk pysKEm Yy = X°.
Oynkmuu y = X2,y = X3,y = /x,y = "; epaguueckoe

peuierue YypasHeHuti U CUCeM YPaeHeHUII.

OnuceiBaTh XapakTep W3MEHEHMS OJHOU
3aBUCUMOCTH OT U3MEHEHUs IPYrou

Pacno3naBarp Buabl wusydaembix ¢yHkiuil. I[lokaspiBaTh
CXeMAaTH4YeCKH IIOJOKEHWE Ha KOOPAWHATHOM IIJIOCKOCTH

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

BCJIMYHUHBI B
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y= \/)(_’ y = k)_(

Hcnonb3oBars GQyHKIHOHANBHO-TPadUYECKHE
NpeACTABJICHUS ISl PELICHUS U UCCIICIOBAHUS YPABHEHUHN U
CHUCTEM YpaBHEHUM.

I[IpumensTe MudpPoBLIe pecypchl s MOCTPOSHUS TpadUKOB
GbyHKINH.

IToBTOpPEHME
u 00001IeHuE
(6 )

HOBTOpeHI/IC OCHOBHBIX MOHSITHM M METOIOB KYypCOB 7 u8

KJIaccoB, 0000IIeHEe 3HAHUH.

IIpumeHsTH CcHOCOOBI CpPaBHEHUS YMCEJ, BBIYUCIICHUH,
peoOpa3oBaHU BBIPAKESHUM, PEIICHUS] YPABHEHHIA.
OcyuiecTBAATE CAMOKOHTPOJIb BBIIOJHAECMBIX JEHCTBUM U
CaMONPOBEPKY pe3ysibTaTa BBIYUCICHHUH, MpeoOpa3oBaHUiA,
MOCTPOCHUH.

Pemiate 3agauM M3 peaJibHOM KHU3HHM, TNPHUMEHSATH
MaTeMaTUYeCKUe 3HAHUS Uil pelIeHHs 3adad U3 JApYyrux
MIPEAMETOB.

Pemath TekcTOBBIC 32]a4H, CPAaBHUBAThH, BBIOMPAThH CIOCOOBI
pelIeHus 3a1a4u.

9 kmacc (#e menee 102 u)

HazBanue
pa3aena (TemMmbl)
Kypca (4uci1o

OcHoBHOe coaep:xaHue

OcHOBHBbIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCH

4acoB)
YUucaa u PannonaneHble uucna, uppayuonanvHvle uucia, KoHeunvie u|Pa3BuBaTh mNpeacTaBJIeHHUsl O YHCIaX: OT MHOXECTBA
BBIYMCJICHHS. beckoneunvie oecamuunble opoou. MHmnooicecmeso | HATypadbHBIX YHUCENT JO MHOXKECTBA JICHCTBUTEIHHBIX YHCEI.
JleficTBUTEIbHBIE | Oelicmeumenvublx — yucen,  Oelicmeumenvhvlie yucia Kax|(O3HAKOMHUTbCH c BO3MOKHOCTBIO MpeICTaBICHUS
ypcaa beckoHeuHvle decamuunvle Opoou. Bzaumno oOHo3HaAUHOE JNEHCTBUTENLHOTO YHCIa KaK OECKOHEUHOW JECATUYHON JIpoOH,
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(9 uv) coomeemcmaue Mexcoy MHOMCECMBOM OeliCEUmMeNbHbIX Yucel | IPUMEHAThb  JICCATHYHBIC MPUOMKCHHUS pallMOHAIBHBIX W
U MHOIHCECMBOM MOYEK KOOPOUHAMHOU NPIMOLL. HUPPALMOHATIBHBIX YNCET.
Cpasnenue  OelicmeumenvHulX — ducen, — apugmemuyeckue |3anucoviéams, cpagHueamo u ynopaoouueamo
oelicmausl ¢ 0etcmeumenbHblMU YUCIamu. Oelicmeumenvhvle YUca.
[TpubnmxEHHOE 3HAaUEHUE BETMYMHBI, TOYHOCTh IPUOIDKEHUS. | BLINOJIHATB, codeTas YCTHbIE M I[HCHBMCHHBIC TPUEMEI,
Oxpyrnenne wuucen. Ilpukuiaka ©  OLEHKAa pPE3yiabTaToOB | apupMeTHUYecKHe [eHCTBHA C pPALUOHAIBHBIMH 4YHCIAMMU;
BBIUHCIICHU. HAXOAMTh 3HAYCHUS CTENEHEH C LEeNbIMU IOKa3aTelIMU U
KOpHEH; BBIYMCJIATh 3HAYCHUS YUCIOBBIX BBIPAXKEHUN.
IMosyunTs mnpeacTraBjieHHe O 3HAYUMOCTU JIEHCTBUTENIbHBIX
YHCEJI B PAKTUYECKOU IEATEIbHOCTH YEJIOBEKa.
AHaJIM3MPOBATh U JeJIaTh BbIBOABI (IOCJI€ COBMECTHOIO
aHaJIM3a) O TOYHOCTU MNPUOJIMKEHHS AEHCTBUTEIBHOIO 4HCIa
IIPU PELLICHUH 3a/1a4.
OxkpyriasiTh JEMCTBUTEIbHBIE YMCIIA, BBHINOJIHATH NPUKHAKY
pe3ynbTaTa  BBIYHMCICHHUM, OLEHKY 3HAYEHWM YHUCIOBBIX
BBIPXKEHUM.
3HAKOMUTHCA C UICTOPUEN PAa3BUTHS MAaTEeMATHKH.
YpaBHeHus JInneitHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOISIIUXCS K OcBanBaTh, 3allOMMHATL W NPUMEHATH TIpaduyecKue
U HepaBeHCTBA. JIMHEHHBIM. MeTOAbI IIPU PELICHUM YpPAaBHEHUM, HEPABEHCTB U HUX CUCTEM
YpaBHeHnust KBanpatHoe ypaBHeHue. Pemienue ypaBHEHUH, CBOASIIMXCS |(MpU  HEOOXOJUMOCTH C ONOPOMl HA aIropuT™M yueOHBIX
¢ OJIHOI K KBaJpaTHbIM. bUKBapaTHBIE ypaBHEHUS. JeNCTBUN).
nepeMeHHOH Ilpumepvr  pewenus ypasnenuii mpemveu u uemeépmoti | PacmosHaBaTth 1eiible U APOOHbIE YpaBHEHHUS.
(14 v) cmeneHel pasznodceHuem Ha MHONCUMENU. Pemiath JiMHeliHbIe W KBaJpaTHble YPABHEHUsI, YPaBHEHMUS,
Pemenne 1poOGHO-palMOHAIBHBIX YPAaBHEHUIA. CBOJSIIMECS K HHUM, TMpoCTelIne ApOoOHO-palMOHATIBLHBIC
Pemennie TeKCTOBBIX 3a7a4 ajireOpandeckuM METOJIOM. YpaBHEHHSI.
IIpeasiaraTs BO3MOXKHBIE CIIOCOOBI PEIICHUSI TEKCTOBBIX 3a7a4,
o0cy:kI1aTb HMX M PpelaTb TEKCTOBbIE 3aJauld PpPa3HbIMU
crocobamu.
3HAKOMHTBCS ¢ HCTOPUEH Pa3BUTHS MAaTEMaTHKU
YpaBHeHus JluneitHOe ypaBHEHHE ¢ IBYMsI IEPEMEHHBIMU U €ro rpaguk. | OcBauBaTh M MPUMEHSITh IPUEMBI PEIICHUS CUCTEMBI JIBYX

U HEpaBeHCTBA.

CucreMa qByX JIMHEHHBIX YPABHEHUN C ABYMS TIEPEMEHHBIMU U

JUHEHHBIX YpaBHEHUH C ABYMS NEPEMEHHBIMH U CHCTEMBI ABYX
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CucreMbl

eé peuieHue. Pemenue cucrteM IByX ypaBHEHMi, OJHO U3

YpPaBHEHUH, B KOTOPBIX OJIHO YPABHEHUE HE SIBJSCTCS JIMHEHHBIM

YPaBHeHUi KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU CTEIEHH. (o BU3yaJIbHOM oTIOpe).
(14 g) ['padmyeckas HHTEpIpETALIUSI CUCTEMBl YPABHEHUH C IBYMSI Hcnoan3oBath (QyHKIMOHATBEHO-TpaQUUECKUE TPEICTABICHUS
[IEPEMEHHBIMHU. JUTS pellieHUsl M MccileI0BAHUSI YPABHEHUI U CHCTEM.
Pemenne TekcToBBIX 3a7ja4 aJIreOpandeckium CriocoOOM. AHAJIM3MPOBATH TEKCTHI 32124, pelIaTh UX alreOpandecKum
CrocoO0M: MepexXoaUuTh OT CJIOBECHON (OPMYITUPOBKH YCIOBUS
3aJ1a4uM K aJredpanvdeckoi MOJeNu MyTéM COCTABIICHUSI CUCTEMBI
YpaBHEHHUI; pellaThb COCTaBICHHYID CHCTEMY YpaBHEHU;
HHTEPNPETUPOBATH PE3yJIbTAT.
3HAKOMUTBCS ¢ UCTOPUEH Pa3BUTUS MATEMATHKHU
YpaBHeHnust YucnoBble HEPABEHCTBA U UX CBOMCTRBA. Yurarh, 3anucbiBaTh, MOHHUMATb, WHTEPNPETHPOBATH
U HepaBeHCTBA. Jlunelinble HEPABEHCTBA C OJIHOM NMEPEMEHHOM U MX PEIICHHE. |HEPaBEHCTBA; UCIIOIB30BaTh CHMBOJIIUKY U TEPMUHOJIOTHIO.
HepaBencrBa CucreMbl JTMHEMHBIX HEPABEHCTB C OJHOW MEPEMEHHON U uX | BbIMOaHATH mpeoOpa3oBaHs HEPABEHCTB, HCMOJIB30BATH IS
(16 ) pelieHue. npeoOpa30BaHMs CBOWCTBA YMCIOBBIX HEPABEHCTB.
KBaapaTHble HEPaBEHCTBA U UX PEIICHUE. Pacno3HaBaTh nTUHEIHbBIC U KBaIpaTHbIC HEPABEHCTBRA.
I'paguueckas uHTeprnpeTanusi HEpaBEHCTB U  cHUcTeM |Pemiatp  JMHEHHBIE HEPAaBEHCTBA, CHUCTEMbI  JIMHEHHBIX
HEPaBEHCTB C JBYMS IEPEMEHHBIMHU. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOIIUX KBAJIpaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYAKAATh MTOJIYYCHHBIE PEIICHUS.
N300paxkath perieHne HEPABEHCTBA M CUCTEMBI HEPABEHCTB Ha
YUCJIOBOM TPSIMOM, 3alMCBIBATH pPEHIEHUE C IOMOIIbIO
CHUMBOJIOB.
Pemath kBajpaTHbIE HEPABEHCTBA, HCIONB3Ys I'paduyecKkue
MIPEJICTaBICHHUS.
OcBanBaTh W NPHUMEHATh HEPABEHCTBA I[IPU PELIECHUU
Pa3IMYHBIX 33/1a4, B TOM YHUCJIE€ MPAKTHKO-OPUEHTUPOBAHHBIX.
DOyHKINHU KBangpatnunas ¢ynkuus, e€ rpadux u cpoiictBa. [lapabona, | Pacmo3HaBaTh BUIBI M3y4aeMbIX (YHKINH; HILTIOCTPHPOBATH
(16 ) KOOPJIMHATHI BEPIIMHBI TApadO0IIbl, 0Cb CHMMETPHH Mapadobl. |cXeMaTHYeCKH, OOBSICHATh PACIOJIOXKEHWE Ha KOOPIWHATHOM

CreneHHble QYHKIIUH C HATYPaJIbHBIMH TIOKa3aTesiMA 2 U 3, UX
rpaduKu ¥ CBOWCTBA.
I'paduku pynxumit: y =kx,y = kx + b,,y = ax?,y = ax®y

:\/x_,y :k;

TUIOCKOCTH rpaduKkoB pyHKIwmid Bupa:y = kx,y = kx + b,,y =

ax®, y = ax,

Yy = VX, Y = — B 3aBHCHMOCTH OT 3Ha4€HUH KOO HUIMEHTOB;
X

OIHUCHIBATL UX CBOMCTBA.
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Pacno3naBaTh KBagpaTHUHYIO (QYHKIHIO 11O hopMmyIIe.
IIpuBoauTh, mnNpuUMEpPbl KBAAPATUYHBIX 3aBUCUMOCTEH U3
pealbHOM KU3HH, (PU3UKH, TECOMETPHH.

BoissBAATH 1 0000maTh 0COOEHHOCTH TpaduKa KBaJAPaTUIHON
Gynkmun y = ax? + bx + C (upu HEOOXOAUMOCTH C
HAIPAaBJIAIOIIEH TOMOIIBIO).

CTponThb 1 H300paKaATh CXeMaTHYeCKHU rpaQUKy KBaJpaTHUIHbIX
dynKImii, 3anaHEBIX popMynamMu BHaay = ax’,y = ax? + q, Y
= ax + p)? y = ax’> + bx + ¢ (upu HeoOXoaUMOCTH ¢
BU3yaJIbHOW OTIOPOi).

AHAJIM3MPOBATH U NIPUMEHSATH CBOMCTBA U3YUYEHHBIX (YHKIIHIA
JUIA WX TOCTPOEHUS, B TOM YHCIE C IMOMOIIBIO HHU(POBBIX
peCypcoB.

YuciaoBble
noCJIe0BaTEeIbHOC
™

(15 4)

[ToHsATHE YK CTIOBOI NOCIEN0BATEIBLHOCTH.

3aaHue IOCJIE0BATEIbHOCTH PEKYPPEHTHOU (opMysioil u
dopmynoii N-ro uneHa.

Apudmernueckas u reoMmeTpudeckas nporpeccuu. Popmyisl N-
ro 4jeHa apu(MeTHUecKOl M TeoMEeTpHUYECKOW Mporpeccuil,
CYMMBI IIEPBBIX N UJIEHOB.

H3z006pasicenue unenos apugpmemuueckou u ceomempuyecKoll
npocpeccuii moYKamu Ha KOOPOUHAMHOU NIOCKOCTU.
Jlunetinvlii u SKCNOHEHYUATILHBLL POCHI.

Crnooicrvie npoyenmul.

OcBauBath n NPUMEHATDb WHICKCHBIC O603H3,'—I€HI/I$I, CTPOUTDH
pe€ueBbi€ BbICKa3bIBaHUSl C HCIIOJbB30BAHUECM TCPMUHOJIOIUH,
CBSI3aHHOH C MOHITHEM OoCICA0BATCIBbHOCTHU.

AHaJII/I3I(IpOBaTb CI)OpMy.]'Iy N-ro YJjieHa MocJaea0BaTCIbHOCTH NN

PEKYPPEHTHYIO dhopmyny " BbIYMCJIATH YJICHBI
MOCNEeAOBAaTeNbHOCTEH,  3aJaHHBIX  ATHUMH  (popMyramH.
YcranaBiamBatb 3aKOHOMEPHOCTh B MTOCTPOCHUH

MIOCJIEIOBATEIbHOCTH, €CJIM BBIIKCAHBl IEPBbIE HECKOJIBKO €&
YJICHOB.

Pacno3snaBath  apupMEeTHUYECKYlO M T'€OMETPHUYECKYIO
IIPOTPECCUU NPH Pa3HBIX CIIOCO0AX 3aaHMs.

Pemars 3amaun ¢ wucnoiab3oBaHueM (opMyn N-ro wieHa
apudmeTnyeckoil W TEOMETPUYECKON MpOorpeccuii, CyMMBbI
MEePBBIX N YIEHOB C OMOPON Ha CIIPABOYHYIO MH(POPMAIHIO.
H3zobparcamy  unenvr nocredogamenvHOCmu  MOYKAMU — HA
KOOPOUHAMHOU NIIOCKOCMU.

PaccmaTpuBarh npuMepsbl NPOLECCOB U ABJICHUN U3 pEeaTbHOU
KU3HU, WUIIOCTPUPYIOLIME H3MEHEHHEe B apu(pMeTHYecKon
IPOTrPeECCUU, B TEOMETPUUECKOIN MPOrPECCUH; U300pajicams
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coomeemcmayouue 3a8UCUMOCU 2pApuyecKu.

Pemats mnpocreiiliume 3agauM, CBS3aHHBIE C YHUCIOBBIMH
MOCJIEIOBATEIbHOCTAMH, B TOM YHCIIE 33/a4d M3 peabHOMN
JKU3HM € UCIOJB30BAaHUEM  IMPPOBBIX  TEXHOJOTHIMA
(37IEKTPOHHBIX TAOIHII, TPAPUIECKOTO KAIBKYJIATOPA U T.I1.).
Pewamv 3a0auu Ha Cl0dCHbIE NPOYEHMDBL, 8 MOM YUCTe 3a0ayu
U3 peanbHoU NPAKMUKU (C UCNONb308AHUEM KATbKYIAMOPA).
3HAKOMHTHCS ¢ MCTOPHUEH Pa3BUTHS MATCMATHKH.

IHoBTOpEHME,
00001mIEHME,

CUCTEMaTHU3anusda

3Hanm“41

(18 u)

Yucina M BbIYMCICHMA (3alUCbh, CpaBHEHHUE, JEHCTBUS C
JEHCTBUTENbHBIMU YKCIAMM, YHUCIIOBas MpsiMas; MPOLEHTHI,
OTHONICHHUSI, IPOMOPIINH; OKPYIJIEHUE, IPUOINKEHHE, OLICHKA;
pelleHne TeKCTOBBIX 3a/1a4 apu(METHIECKIM CIIOCOOOM).

Auaredpanvyeckue BBIPasKeHHU S (mpeoOpa3oBaHue
anreOpandecKuX BhIPAXKEHUH, JONYCTHMbIC 3HAYCHHUS).
@®yHKuMU (TIOCTPOCHHE, CBOWCTBA M3YUYEHHBIX (YHKIIH;
rpaduueckoe perieHne ypaBHeHUN U UX CUCTEM).

OnepupoBarbs NOHATHAMH. MHOXECTBO, IIOJMHOKECTBO,
olepalyy HaJl MHOXKECTBAaMH; MCI0JIb30BaTh rpaduyeckoe
IIPEACTABJICHUE MHOXKECTB ISl OIMCAHUS PEAJIbHBIX IIPOLIECCOB U
SBJICHUH, IIPU PEIIEHUH 33]a4 U3 APYrHX y4eOHBIX PEIMETOB.
AKTYaJIM3MpOBAaTh TEPMHHOJIOTHIO H OCHOBHbIE 1€l CTBHUS,
CBSI3aHHBIC ¢ YMCJIAMH. HATYypaJIbHOE YUCIIO0, IPOCTOE U
COCTaBHOE 4YHCla, JEIMMOCTb HATypalbHBIX YMCEN, NPU3HAKU
JIETUMOCTH, 11€J0€ YHCII0, MOAYNb YHCiia, OOBIKHOBEHHAs U
JecsiTUUHas ApoOU, CTaHIAPTHBIN BUJ YHCia, apupMETHIECKUM
KBaJPaTHBIN KOPECHb.
BeInoHATS JeiicTBUS, CPABHUBATH U YIIOPSAA0YUBATH YHCIIA,
MPEACTABISATh YHCIA Ha KOOPAMHATHOM IPSMOM, OKPYIJIATH
YHUCJIa; BBINOJHATL NPHUKHAKY M OLEHKY pe3yibrara
BBIYMCIICHUM.
Pemath TexkcroBblie 3a1a4M apuGMETHIECKUM CIIOCOOOM.
Pemate npakTu4yeckue 3aa4u, CoAepKallyie MIPOLEHTHI, JOJIHU,
YacCTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh — BpeMS —
paccrosiHue, I1leHa — KOJMYEeCTBO — CTOUMOCTb, OOBEM
paboThl — BpeMs — MPOU3BOAUTEIBLHOCTD TPYAQ.
Pa30uparthb peanbHble )KU3HEHHBIE CUTYyallud, (P)OPMYITHPOBATH
UX Ha S3bIKC MATEMAaTHK{, HAXOAMThb pEIICHUE, NPUMEHS
MaTeMaTHYEeCKHUI anmnapar, HHTEePIpPeTHPOBaTh PE3yJIbTAT
OnepupoBarb NOHATHSIMHU. CTENEHb C LENBIM IIOKA3aTENIEM,
apu(pMETHYECKII KBaJpaTHBI KOpEHb, MHOTOUIEH,
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anredpandeckas ApoOb, TOXKIECTBO.

BbINOHATL OCHOBHBIC [JCHCTBHUSA. BBIIOIHATH PAcdETHl 110
dbopMynaM, mpeoOpa3OBBIBAThH IIENbIE, JPOOHO-pAITMOHATILHBIC
BBIDQKEHUSI U  BBIPAKEHHS C KOPHSIMH, pEalU30BbIBATH
pas3oKeHHe MHOTOWICHa Ha MHOXXHUTEIH, B TOM YHCIE C
UCMOJIb30BaHUEM (OpPMyN pPa3HOCTH KBAJIpaToB M KBajpara
CYMMBI M Pa3HOCTH (C OIMOPO Ha CIPABOYHYIO MH(POPMALHUIO);
HaXOJUTh JIOMYCTHMBbIE 3HAYEHUs NEPEMEHHBIX A JPOOHO-
palMOHAIBHBIX BBIPAKEHNUN, KOPHEH.

MopaeaupoBath ¢ MOMOILBIO (OPMYN pealbHble MPOLECCH U
SIBTICHHUSL.

OnepupoBarb noHATUAME: GYHKIMS, rpaduk QyHKUNUU, HYIH
(GyHKIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, IPOMEXKYTKH
BO3pacTaHus, YObIBaHHS, HANOOJIbIIEE U HAMMEHBIIIEE 3HAUCHHS
(GyHKIHIH.

AHaJIM3MPOBATh, CPABHUBATD, 00CYKAaTh CBOICTBA (QyHKIIHH,
CTPOMTDb UX IPaUKH.

OnepupoBaTh NOHATHSIMHU. TIpsIMas TPOIOPIIHOHAILHOCTS,
oOpaTHass  NPONOPLUUOHAIBHOCTb,  JIMHEHHas  (QyHKUHA,
KBaJpaTH4Has GyHKLUs, napaboia, runepooa.

Hcnoab30BaTh rpadpuKu /s OTpeieieHus! CBOMCTB, MPOIECCOB
M 3aBUCUMOCTEH, JUId pemeHus 3a7ad M3 APYrHX Y4eOHBIX
NPEIMETOB M pealbHOW KHU3HH, MOAEJIHUPOBATH C TOMOIIbIO
rpaMKOB peajbHbIe MPOLECCHI U SBICHHUS.

Boipa:kath ¢opMyJIaMH 3aBUCUMOCTH MEX/1y BETHUYUHAMU.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPUS» (110 I'OJAM OBYUYEHMUA)

7 kaacc (He MeHee 68 u)

Ha3zBanmue
pa3nena (TeMbl)

OcHoBHOe cofepKaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00Y4YAKIIHUXCS
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Kypca (44cjio

4acoB)
Ipocreiimmue [Ipocreiimme reomeTpuyeckie 0OBEKTHI: TOUKH, MPSIMbIE, Ty4d | POpMYJIHPOBATH OCHOBHbBIC MOHSTHS U OTIPEICICHUS.
reoMeTpuyecKkue | U yribl, MHOTOYTOJIbHUK, IOMAaHAs. Pacno3zHaBaTh  M3y4YeHHBIE  TeOMETpUYecKue  (QUrypsi,
durypsi CMEXHBIC U BEPTUKAILHBIC YTJIbL. onmpeneNATh WX B3aUMHOE PACIOJOKEHUE, BBIMOJIHITH
U MX CBOMCTBA. Pabora ¢ npocreiiimymMu yeprexamu. 4epTEX MO YCIOBUIO 33Ja4M (C MCIOJB30BAHUEM CMBICIOBOM
N3mepenue W3mepeHne JMHEWHBIX W YIJIOBBIX BEIWYHMH, BBIYHCICHHE |OMOPbI: HABOJSIIME BOIPOCHI W/WIM alFOPUTMa Y4EOHBIX
reOMeTPHYECKHX | OTPE3KOB U YIJIOB. JeNCTBUN).
BeJIHYHUH [lepumerp wu  miowaab  ¢uryp, cocraBieHHbIX  u3|IIpoBoaMTH MpocTeiiiiye NOCTPOSHUS ¢ TOMOIIBIO ITUPKYIIS U
(14 ) MPSIMOYTOJILHUKOB. JIUHEHKH.
N3MepsATH IMHEHHBIC U YTJIOBBIC BETMUYNHBI TCOMETPUUYSCKUX U
IPAKTUYECKUX OOBEKTOB.
OnpenenssiTb «Ha TIa3» pa3Mepbl PEATbHBIX OOBCKTOB,
NPOBOJIUTH IPYOYIO OIIEHKY UX Pa3MEPOB.
Pemiath 3amaun Ha BBIYMCIICHUE JUIMH OTPE3KOB W BEIUYHH
YTJIOB.
Pemathb 3a1aun Ha B3aMMHOE PACIIONIOKEHUE T€OMETPUUECKUX
dburyp.
IIpoBoauTh KIacCUPUKALUIO YTTIOB, BBIYMCAATH JTUHEHHBIC U
VIJIOBBIC BEIUYHMHBI, MPOBOJAUTH HECJI0KHbIE HEOOXOIUMBIC
JTIOKa3aTeNbHbBIE PACCYKIACHHUS.
3HAKOMUTBHCS C UICTOPHUEH pa3BUTHA reOMeTPHUH.
TpeyroabHUKH [lonsiTue O  paBHBIX TpEeyroJbHHUKaX M  IepBUYHBIE | Pacmo3HaBaTh maphl pPaBHBIX TPEYrOJHHUKOB HAa TOTOBBIX
(22 v) MPEJICTAaBICHUS] O PaBHBIX (KOHTPYIHTHBIX) (urypax. Tpu |depTexkax (c ykazaHHUEM MPHU3HAKOB) MPH HEOOXOIUMOCTU C

MpU3HAKa paBEHCTBA TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA  NPSIMOYTOJbHBIX  TPEYTrOJIbHUKOB.
CBOICTBO MeIMaHbI PSMOYTOJIBHOTO TPEYTOJIbHHUKA.
PaBHOOEpEeHHBIE U pABHOCTOPOHHME TPEYroJdbHUKU. [Ipr3Haku
U CBOICTBa paBHOOEAPEHHOTO TPEYTOJIbHUKA.

[TpoTuB Oonbliell CTOPOHBI TPEYrOJbHUKA JIEKHUT OOJbIIUI

YT OJL

BHU3yaJIbHOW OMOPOH.

BbiBoauTh  cneactBus  (PaBEHCTB  COOTBETCTBYIOLIUX
AJIEMEHTOB) U3 PAaBEHCTB TPEYTOJIbHUKOB.

®opMyIMpOBATH oTpeeNeHus: OCTPOYTOJIBHOTO,
TYNOYTOJIBHOTO, MIPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MEIMAaHbl TPEYrOJIbHUKA; CEPEAMHHOIO IEPHEHAMKYIIpa
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[Ipocreliline HeEpaBeHCTBA B T'€OMETPHMU.
mpeyeonvHuxka. Hepasencmeo nomamnou.

[IpsIMOYTOJIBHBIN TPEYrONBHUK C yriioMm B 30°.
[IepBble MOHATHSA O JOKA3aTEIbCTBAX B TEOMETPHUHU.

Hepasencmeo

OTpe3Ka; MepuMeTpa TPEYroJbHUKA TNPH HEOOXOIMMOCTH C
OIIOPOi1 Ha aJIrOPUTM IIpaBUJIA.

@opmyaupoBaTh CBOWCTBA U NPU3HAKU PABHOOEIPEHHOTO
TPEyroJIbHUKA.

CTpouThb 4epTeKH, pemaTh 3a/1a4M C IOMOIIbI HAXOXKACHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumensTs MIpU3HAKU paBeHCTBa IIPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB B 3ajadax (C HMCHOJIb30BAaHHUEM CMBICIOBOM
OIOpPbI: HABOJAIIME BOMNPOCH M/WIM aIrOpUTMa Y4eOHBIX
JIEUCTBHI).

Hcnoab3oBate 1UGPOBBIE pecypchl AJdsl  HCCIAeJOBAHUSA
CBOICTB U3y4YaeMbIX QUIYP.

3HAKOMHTBCS € MCTOPUEH Pa3BUTHS FEOMETPHH.

IMapanieabHbie [TapamieneHbple mpsiMble, uMX cBoWcTBa. Hakpect nexamue, | @opMyJuMpoBaTh  MOHATHE  MMAPAIEIBbHBIX  MPSMBIX,
npsiMmblie, cyMmMa COOTBETCTBEHHBIE U OJIHOCTOPOHHHUE YIJIbl (00pa30BaHHbIE IIPU | HAXOAUTH IIPAKTHYECKUE IIPUMEPEI.
YIJIOB MepeceYeHUH MapalIeIbHBIX MPSIMBIX CEKYIIEH). H3yuath cBOlCTBa yrioB, OOpa30OBaHHBIX MPHU TEPECECUCHHUH
TPeyrojbHUKA [Ipu3Hak  mapauieTbHOCTH  NPSAMBIX  Yepe3  PaBEHCTBO | apaJUIEIbHBIX MPSMBIX CEKYLIEN
(14 9) PacCTOSTHUM OT TOYEK OJHOM MPAMOM O BTOPOH NPSAMOM. IIposoauTs ao0Ka3areqbcTBa. DOPMYJIHPOBATE TeopemMy
CyMMa yTJIOB TPEyroJIbHUKa U MHOTOYTOJIbHUKA. MapayieIbHOCTH  JBYX TMPSAMBIX C  TOMOIIBIO  YIJIOB,
BHemiHue yribl TpeyroiabHUKa 00pa30BaHHBIX TMPU TMEPECEUYECHUU OTUX TMPAMBIX TPEThEe
IPSAMOM.
Bo1uucasaTs cymMMy yIiioB TPEyrobHUKA U MHOTOYTOJIbHHUKA.
Haxoauth uucnoBble U OYKBEHHbIE 3HAYEHUS YIJIOB B
r€OMETPUYECKUX 33Jlayax C UCIOJIb30BAaHUEM TEOPEM O CyMME
YTJIOB TPEYTOJbHUKA U MHOTOYTOJIbHHKA.
3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTHS TEOMETPUH.
OKpyx’HOCTH OKpy»XHOCTb, XOp/bl U TUAMETPHI, UX cBoWcTBa. KacatenbHas k| @opMyJIMpoOBaThL  ONpedeJieHUsl:  OKPYXHOCTH,  XOPJIbI,
H KpYT. OKpyXHOCTH. OKpYXHOCTb, BIIUCAaHHAas B yrois. [lonamue o|nuaMerpa W KacaTenbHOM K OKpyxHOcTH. M3ydaTh wux
I'eomerpuueckue |/ 'MT, npumenenue 6 3adauax. buccekmpuca u cepeounHblil|CBONCTBA, TPU3HAKH, CTPOUTDH YEPTEKH.
MOCTPOEHUS NEePREeHOUKYIAP KAK eoMempuiecKue Mecma moyex. HccaenoBarb, B TOM YKCIIe HCNOJIB3YS HU(POBbIE PeCypPChI:
(14 v) OKpyXHOCTh, OMHMCAHHAsI OKOJIO TPEYrojbHUKA. BrrcaHHas B |OKPYKHOCTb, BIUCAHHYIO B YIoJI; LIEHTP OKPY>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
OKPYXHOCTEH  TpEYroJbHUKA, HAXOAUTh ILEHTPHl 3TUX
OKPY’KHOCTEH C OIIOPOX HA aJITOPUTM IPABUIIA.

Pemiate OCHOBHBIE 3aJa4M HA IMOCTPOEHME: yIja, PaBHOIO
JTAHHOMY; CEpEIMHHOI0 NEPIEHAMUKYJSApa JAHHOIO OTPE3Ka;
IpsAMOM,  NPOXOIAIIEH  4epe3  JAaHHYI  TOYKY U
NEPIEeHIUKYJIIPHON TaHHOW MpsIMON; OMCCEKTPUCHI JAHHOIO
yrja; TPEyroJbHUKOB [0 pPa3jJu4yHbIM 3JE€MEHTaM Ipu
HEO0OXOIMMOCTH C HaIlpaBJIAIOIIEH TOMOIIIBIO.

3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTHSA TEOMETPUH.

IHoBTOpEHME,
00o0meHnne
3HAHUH

(4 9)

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

PemaThb 3agaun Ha MMOBTOPCHHUEC, HIIIIOCTPHUPYIOMIUC CBA3U
MCKAY pa3JIMYHBIMHA YaCTsAMHA KypcCa.

8 ku1acc (He MeHee 68 u)

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

OcHoBHOe coepxkaHue

OcHoOBHBIE BU/IbI 1eITEJIbHOCTH 00Y4YAKIIHUXCS

YeTpIpEXyroJibHUK
"

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

napajjiesiorpaMMoB  (TIPSIMOYTOJIBHUK, poMO, KBajpar),

N300pakaTh M HAXOAUTH Ha YEPTEKAX YETHIPEXYTOJIbHUKU
pa3HbIX BUJOB U UX DJIEMEHTHI.
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(12 9)

npu3HaKku 1 cBoiictBa. Tpanenus. PaBHOOOKast U IpsAMOYTOJIbHAS
TpAaIeLHnH.
Yoeoenue meouanvi. Llenmpanvnas cummempus

®opmyIupoBaTh omnpeseJieHUsI: napasuienorpamma,
NpsSMOYTOJIbHUKA, poMOa, KBajpara, Tparenuy, paBHOOOKON
Tpanenuy, IpsSMOYTroJIbHON TPareIHH.

Hcnoab30BaTh NpPH  pellleHUH MNPOCTeiux  3aaaq
NPU3HAKH U CBOMCTBA: MapajiesiorpaMMa, MpsiMOYroJIbHUKA,
pomba, KBaapara, Tpamelud, paBHOOOKOH Tpamenuw,
IPSMOYTOJIBHOM Tpanenuy.

[IpuMeHATH MeTOA YIBOCHUS MEIHaHBbl TPEYTOJBHUKA C
OIIOpOH Ha aJITOPUTM TIPaBHJIA.

Hcnonb3oBaTs 1UQPOBBIE PECypchl JUIS  HCCIEIOBAHUS
CBOWCTB M3y4aeMbIX QUTYp.

3HaKOMUTbBCA C UCTOPHEN Pa3BUTHA IreOMeTPHM.

Teopema PaJieca
U Teopema o
NPONOPUHOHATbH
bIX OTPe3KaXx,
NoA00HbIE
TPEYTroJbHUKH
(15 4)

Teopema Daneca u meopema 0 NPONOPYUOHATLHLIX OMPEIKAX.
Cpennsis nuHus TpeyrojibHUKa. Tpaneuus, e€ cpeaHsis TUHU.
Ilponopyuonanvnvie  ompesku, nNOCMpoOeHUe  YemeEPMoco
NPONOPYUOHATLHO20 OMPeE3Kd.

Ceoticmea yenmpa macc 8 mpeyeoibHuKe.
IlooobHbie  mpeyeonbHUKU. Tpu  npusnaka
mpeyeonvhukos. IIpakTnyeckoe NpruMeHEHHUE.

nooobus

IIpoBoaMTH MOCTPOEHHS C OMOLIBIO HUPKYJIA U JINHEUKH C
ucnosbp3oBaHue  TteopeMbl  Qajeca U TEOpeMBl O
IIPONOPLUMOHAIBHBIX ~ OTpPEe3KaX, CTPOMTh  YETBEPTHIU
MIPONOPLUUOHAIBHBIA OTPE30K C ONOPOM Ha 3PUTEIBHYIO
HaIJISITHOCTb.

Haxoauth 10700HbIE TPEYTOJIBHUKY HA TOTOBBIX YepTexkax
yKa3aHHUEM COOTBETCTBYIOIIMX MPU3HAKOB MOJN00US MpH
HEO0OXOMMOCTH C BU3YaJIbHOM OMOPOH.

Pemats 3agaum Ha NOJOOHBIE TPEYrOJIBHUKH C MOMOIIBIO
CaMOCTOSITENIBHOTO ITOCTPOCHHSI YEPTEKEH M HAXOKICHUS
MOJOOHBIX  TPEYroJbHUKOB  IpPU  HEOOXOOUMOCTH  C
HaITpaBJISAOIIEH TOMOIIIBIO.

IIpoBoauTh 10Ka3aTEJBCTBA C UCIOJB30BAaHUEM MPHU3HAKOB
NoJJ00UST HECIIOKHBIX T'€OMETPHYECKUX 3ajlad ¢ OMOpod Ha
aJITOPUTM y4eOHBIX JIEHCTBUMA.

IIpumeHsiTh  TOJNyYEeHHblE  3HaHWS  [PU  PEIICHUU
F€OMETPUUYECKUX U MPAKTUYECKUX 3a7a4 IPU HEOOXOIMMOCTH
C HAIIPABJIAIOLIEN TOMOIIBIO.

3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHS FEOMETPUH.
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ILnomann.
Haxo:xnenue
nmjaomaaen
TPeyroJibHUKOB

U MHOTOYT0JIbHBIX
¢uryp. Ilnomaan
noo00HbIX (uryp
(14 v)

[TonsiTrie 06 00IIEH TEeOpUU TUTOIIAIH.

®dopmyasl I IUIOMIATW TPEYroJbHUKA, MapajuieorpaMmma.
OmHoweHue niowaoei mpeyeorbHUK08 ¢ 0OWUM OCHOBAHUEM
unu obwetl 8bICOMOIL.

Buviuucnenue niowaoeti cnodicnvlx ¢hueyp uepes pazduenue Ha
yacmu u 0ocmpoenue.

[Tnomanu ¢puryp Ha kineTyaToit Oymare.

[Tnomaau nogo0HbIX Guryp. Beruucienue miomazaei. 3anadu ¢
MPAKTUYECKUM COJepX)aHUueM. Pewenue 3adau ¢ nomoupio
Memooa 6CnoMo2amesibHouU Niouaou.

OBjajeBaTh NEPBUYHBIMH MPeEACTABJIEHUSAMH 00 oOmIeH

Teopun Iwomanu (Mepsl), (opMyJAMPOBaTH CBOWCTBA
IUTOIIA !, BBICHATD UX HATJISAHBIA CMBICI.

[TpumensaTs  ¢opMmynbl  IUIOMIAAM  HapajlIesIorpaMMa,
TPEyroJbHUKA, Tpaleluu C OHNOpPOH Ha CIPAaBOYHYIO
UH(OPMALIHIO.

I[IpumeHsTH bopmytsl TUTOIIATH BBIITYKJIOTO

YeTBIPEXYTOJbHUKA YEPE3 JIUAaroHaIu U YroJl MEKIy HUMU C
OTIOpOH Ha CIPABOYHYIO HH(POPMALIUIO.

Haxoauth 1uomaan ¢uryp, n300pakEHHBIX Ha KJIETYATOU
Oymare, HCII0JIb30BaTh Pa30UEHUE HA YACTH U JOCTPOEHHUE.
Pa30ouparh npuMepsl UCIOIb30BaHUSA BCIIOMOTaTEIbHON
IJIOIIAIH ISl pELIEHUSI TEOMETPUYECKUX 3a/1a4.

Haxonute miomanu mnoaoOHbIX ¢uryp ¢ omnopod Ha
CIPaBOYHYIO HH(OPMALIHIO.

BoruncasTe 1011 pa3inuHbIX MHOTOYTOJIBHBIX QUTYP.
Pemate 32124 Ha IUTOIIA/b C PAKTUYECKUM COAECPKAHUEM
IIOCJIE COBMECTHOI'O aHAJIU3a.

Teopema
Iudgaropa u
HayYyaja
TPHTOHOMETPHUH
(10 v)

Teopema Ilucdaropa, e€ noka3zaTenbCTBO M HpPHUMEHEHHE.
Ob6parnas Teopema [Iudaropa.

OmnpeneneHne TPUTOHOMETPUUYECKUX (YHKIMH OCTpOro yria,
TPUTOHOMETPUYECKHE  COOTHOWICHHSI B MPSIMOYTOJIbHOM
TpeyronbHuKe. OCHOBHOE TPUTOHOMETPUUIECKOE TOXKIECTBO.
CooTHOILIEHUST ~ MEXIY CTOPOHAMH B  TPSMOYTOJBHBIX
TpeyroipHUKax ¢ yriamu B 45° u 45°; 30° u 60°.

®opmynupoBath Teopemy lludaropa, mcmoab3zoBatrhb €€ B
MPAKTUYCCKUX BBIYUCIICHUAX.

Bnanets NOHATUSIMH TPUTOHOMETPUUYECKUX (PYHKLIUN OCTPOTrO
yriia, IpOBepATh UX KOPPEKTHOCTD.

BbiBOOIMTL  TPUTOHOMETPUYECKHME  COOTHOLIEHUS B
MPSIMOYTOJIBHOM TPEYrOJbHUKE C ONOPOM Ha CIPaBOYHYIO
HH(pOpMAaLIHIO.

HccnenoBarth  COOTHOWIEHMS  MEXIy  CTOPOHAaMU B

IPSIMOYTOJIBHBIX TPEYroJIbHUKAX ¢ yriaamu B 45° u 45°; 30° n
60° ¢ HampaBIAIOIIEH TOMOIIBIO.

Ucnonb3oBars  Qopmynsl  NpuBefeHHs U
TPUTOHOMETPUYECKOE TOXKAECTBO JJIs1 HAX0XKICHUS
COOTHOIIEHUH MeXJy TPUTOHOMETPUYECKUMHU (QYHKIMIMHU
pasIMYHBIX OCTPBIX YIJIOB C OMNOPOM Ha CIPaBOYHYIO

OCHOBHO€
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UH(OPMALIHIO.

IIpuMeHATH MOJIydyeHHbIE 3HAHMS U YMEHUS IPU PELICHUU
NPaKTUYECKUX 3a7ad (MpH HEOOXOJUMOCTH C OINOpOi Ha
JITOPUTM IIpaBUIIA).

3HAKOMUTBLCS C MCTOPHUEI Pa3BUTUSI TEOMETPUH.

Yrabl B BrincanHble U IEHTpaIbHBIE YIUIBI, YTOJ MEXKIAY KacaTreabHOU U | DopMy/IHpPOBATh OCHOBHBIC OIPEAETCHUS, CBSI3aHHBIE C

OKPY’KHOCTH. XOPJAOH. yrjlaMd B KpyTe (BIIUCAHHBIN yToJI, HEHTPAIbHBINA yroI).

Bnucannbie Vsl MeXAy XOpAamMHu U CEKYILIUMH. HaxonuTh BOMCaHHBIE YIJiibl, OMUPAIOIIMECS HA OAHY JYTY,

U ONHCAHHBIE Bnucannble 1 onMcaHHbIE YETBIPEXYTONbHUKHU, UX MPU3HAKU U | BBIMMCJIATH YIJIbl C TOMOIIbIO TEOPEMBI O BIIMCAHHBIX YIJIaX,

YeThbIPeXyroJbHUK |cBoiicTBa. IIpuMeHeHuMe STUX CBOWCTB MpU  PEUICHUH |TEOPEMBI O BIIMCAHHOM YETHIPEXYTOJbHUKE, TEOPEMBI O

U. F€OMETPUUECKUX 3ajau. LEHTPaJbHOM YIJIe MpU HEOOXOAMMOCTH C BH3YyaJbHOU

KacareiabHbie B3aumHoe pacnionokeHue ByX ~OKpyxkHocTeud. Kacanue | onopoiu.

K OKPY’KHOCTH. OKPY’KHOCTEH. HccnenoBathb, B TOM YHCIIE C TOMOIIBIO IU(PPOBBIX PECYPCOB,

Kacanue BIIMCAHHBIE U ONMCAHHBIE YETHIPEXYTOJIbHUKY, BBIBOAUTD HX

OKpY:KHOCTel CBOICTBa U IPU3HAKHU I10CJIE COBMECTHOI'O aHAJIN3A.

(13 ) Hcnonb3oBaTh 3T CBOWCTBA M INPU3HAKH IIPU PELICHUU
3az1ay.

IToBTOpEHME, [ToBTOpEeHNE OCHOBHBIX TOHITHH M METOMOB KypcoB 7 u 8 |Pemarsh 3agaum Ha MOBTOPEHHE, WILTIOCTPUPYIOIIUE CBS3U

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

3HAHUH

(4 9)

9 knacc (He MeHee 68 u)

HazBanue
pasaeJa (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHOe coepxkaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00Y4YAKOIIHUXCS
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Tpuronomerpusi. | OnpeneneHue TpUroHomeTpudeckux ¢GyHKui yrios or 0° 10| @opMmy/jupoBaTh  onpejaejeHUs]  TPUTOHOMETPUYECKUX
TeopeMbl 180°. KocuHyc u cuHyc OpsMOoro u Ttymoro yria. Teopema|(yHKUIUN TYNbIX U MHPSAMBIX YIJIOB C BHU3YyaJbHOW OMOPOM.
KOCHHYCOB 1 kocuHycoB. (OOoOménHas) TeopemMa cuHYCOB (¢ paamycoM|DopMylInpoBaTh T€OpeMY KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. OINHCAaHHOH OKPYXHOCTH). Haxox1eHue JUIMH CTOPOH W BEJIMYHH | PAJUYCOM OIHMCAaHHON OKPYKHOCTH).
Pemenne YIJI0B TPEYrOJIbHUKOB. Pemiath TpeyroipHUKH C OMOPOHl Ha AITOPUTM Y4EOHBIX
TPeyrojbLHUKOB ®opmyna MmIomaal TPeyrojbHUKa 4epe3 JBe CTOPOHBI U YroJi | IeHCTBUH.
(16 4) Mexay Humu. @opmyrna miomany 4eTblpEXyrojipHUKa uepes ero | Pemate  mpakTudeckue  3aauM, CBoOASIIMecHd K
JUArOHAJIN U yYToJl MEX]Ty HUMHU. HAXOKIEHUIO PA3TUYHBIX 3JIEMEHTOB TPeyroJbHUKA.
[IpakTH4eckoe MpUMEHEHHE JOKa3aHHBIX TEOPEM.
IIpeoopaszoBanme |[lonamue o  npeobpazosanuu  noOoOUs. OcBauBatp NOHSITHE npeoOpa3oBaHus no100ous.
noaoousi. CoomeemcmeenHbie siemenmvl NHOOOOHBIX huyp. HceaenoBaTh OTHOIICHUE JTMHEWHBIX JIEMEHTOB (UTYp TPHU
MeTtpuueckue Teopema o0 npoussedeHuu ompe3ko8 Xxopo, meopema o |npeodpazoBaHuu noxodus. Haxogurs npumepsl moaodus B
COOTHOLIEHUS B npou3Be0eHuU OMmpe3Ko8 CeKyuux, meopema O Keéaopame|OKpYyKarolleh NeHCTBUTEIbHOCTH.
OKPYKHOCTH KkacamenvHol. [Ipumenenue 6 peutenuu ceomempuieckux 3aday. | Bolgooums mempuueckue coomuowieHus mexncoy ompesKamu
(10 v) X0pO, CeKyWux u KacameabHulX ¢ UCHONb308AHUEM BNUCAHHBIX
Veno8 u NOOOOHBIX MPeY20JIbHUKOS.
Pewams 2eomempuueckue 3a0auu u 3a0auyu u3 peaibHOU
JHCUZHU C UCTIOTIL30BAHUEM NOOOOHBIX MPEY2ONbHUKOS.
BekTopbl Omnpenenenne BEKTOPOB, CIOKEHHE U Pa3HOCTh BEKTOPOB, Hcnoab30BaTh BEKTOpbl Kak HalpaBIEHHBIE OTPE3KH,
(12 ) YMHOXEHHE BEKTOpa Ha YUCIIO. HCCIICI0BATH re€OMETPUYECKHUI (nmepemerexue) u

DU3NYECKU U TEOMETPUUECKUM CMBICII BEKTOPOB.
PaznoxxeHnue BEeKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatsl BekTopa.

CkansipHoe NpPOU3BEIACHUE BEKTOPOB, €r0 MPUMEHEHHE ISt
HaXOXJIEHUA JIJTMH U YTJIOB.

Pemenue 3aga4 ¢ mOMOIIBIO BEKTOPOB.

[IprMeHeHre BEKTOPOB [JI PEIICHUS 3aJa4 KUHEMATUKUA U
MEXaHHUKHU.

busnueckuil  (cuiaa) CMBICIBI
BOIIPOCHBIN IJIaH.

3HaTh ompeaeneHMss CYMMBI U PAa3sHOCTH BEKTODPOB,
YMHOKEHHS BEKTOpa Ha YUCIIO, HCCJIe10BATh
reoMeTpUYECKUN U PU3NYECKHUI CMBICIIBI 3TUX ONEpalnid.
Pemiate reomerpuueckue 3aJadyd ¢ MCIOJIB30BAaHUEM
BEKTOPOB.

PackinaapiBaTh BEKTOP 110 IBYM HEKOJIJIMHEAPHBIM BEKTOPAM.
Hcnoab3oBarh  CKaISPHOE  NPOU3BEACHHE  BEKTOPOB,
BBIBOJMTb €0 OCHOBHBIE CBOMCTBA.

BbruncaaTs cymMmMy, pa3HOCTb U CKAIIPHOE MPOU3BEACHHE

BEKTOPOB C OIIOPOM Ha
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BEKTOPOB B KOOPIMHATAX.
IIpuMeHATH CKalXspHOE NMPOU3BENCHUE Ul HAXOXKICHUS
JUIMH U YIJIOB.

JexapToBbI JlekapTOBBI KOOPINHATHI TOYEK HA IUIOCKOCTH. OcBauBaTh NOHATHE IIPSIMOYIOJIbHON CUCTEMBI KOOPJMHAT,
KOOPAWUHATBI  Ha| VpasHnenue npsamou. YTIOBOW KOI(D(UIMEHT, TAHTEHC YIja |AE€KaPTOBBIX KOOPJUHAT TOUKH.
IJIOCKOCTH HaKJIOHA, TapaljiesIbHble U IepIEHAMKYIIIPHbIE IPSIMBIE. HccaenoBath ypaBHEHUE IPSIMOI U OKPY’KHOCTH € OIOPOIl Ha
(9 9) YpaBHeHHE OKpYKHOCTH. HaxoIeHue KOOpJAMHAT TOYEK | BOIPOCHBIM ILJIaH.
nepeceyeHust OKpY>KHOCTH U MPSIMOH. HaxonuTh LeHTp U pasinyc OKpY>KHOCTH 110 €€ ypaBHEHUIO.
Metoa KOOpAMHAT IIPU PELIEHUH TeOMETPUYECKHX 3a/1a4. PemaTth 3aga4m Ha HAXOXIEHUE TOYEK [IEPECEUEHUS NMPSMBIX
Hcnonb30BaHue MeToja KOOPAUHAT B IPAKTUYECKUX 3a/1a4ax U OKPYKHOCTEH C MOMOIIbIO METO1a KOOPAMHAT.
Hcnoab30BaTh CBOWCTBa yriioBoro koddduimenta mpsmon
IpU pPELICHUH 3aJay, s ONPEICNICHUS PaclOIOXKEHUS
MPSMOM.
IIpuMeHATh KOOPIUHATHI NPH PELIEHUU I'€OMETPUUYECKUX U
NPAaKTUYECKUX 3ajiady, JUIsl IOCTPOEHHsS] MaTeMaTH4YEeCKHUX
MoJieIel pealbHbIX 3a7a4 («MEeTOoJl KOOPAUHATY).
ITosnb3oBaTbest 11 NOCTPOEHHA M HCCIENOBAaHUM
U(GPOBBIMU pECYpCaMHu.
3HAKOMHTBCS € HCTOPHEH Pa3BUTUS TEOMETPUN
IIpaBuiabHbIE [IpaBuiibHbIE MHOTOYTOJIBHUKH, BBIYUCICHHE WX D3JIEMEHTOB. | DopMyJIHpPOBATH ornpezeneHne IPABUIIbHBIX
MHOIOYIrOJbHUKH. (Yucio m M UIMHA OKpPYXKHOCTU. JlIMHAa IOyru OKPYXKHOCTH.|MHOTOYrOJbHHUKOB, HAXOAHMTh MX JJIEMEHTHI.
Jauna Panuannas mepa yria. ITosb30BaTBLCSI MOHATHEM JUIMHBI OKPYKHOCTH, BBEEHHBIM C

OKPYKHOCTH U
IUI0IIAAb KPYyra.
Boruuciienue
nJioiajei

8w

[Tnomanp Kpyra ¥ €ro HJIEMEHTOB (CEKTOpa M CErMEHTa).
Brruncnenue miomnianeit Gpuryp, BKIFOYAIOUIUX IEMEHTHI Kpyra.

MOMOUIbIO MPaBUWJIbHBIX MHOTOYTOJIBHUKOB, OINpelesiTh
YHUCIIO 7T, IJIUHY IyTU U paJuaHHYI0 Mepy yIiia o oopasiy.
IIpoBoauTH Mepexoa OT paJuaHHON MEpHI yria K rpaayCHOU
¥ Ha000pOT MO BU3YaJIbHOMU OIope.

OmnpeneasaTs MI01AL KPYTa.

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

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

JBuzKkeHUSs Ionamue o 08udceHuU NIOCKOCMU. Pa3oupare  mpuMepsl,  WUIFOCTPUPYIOIIUE  TOHATHUS
TJIOCKOCTH Tapannenvnolii neperoc, nosopom u cummempus. Ocu u yenmpol | IBUKCHUS, IICHTPOB U OCEH CUMMETPHH.
(6 1) CUMMEmMPUU. @opMyJIMPOBATh ONPEICIICHUS MapaUIeILHOTO TEePEHOCa,
Ipocmetiuwiue npumeHneHus 6 peuieHuu 3a0ay. MOBOPOTa U OCEBOW CHMMETPUM C BH3YyaJbHOW OMOPOIA.
HaxoauThb HENOABMKHBIC TOYKH 110 00pasiy.
HaxoauTthb 1IEHTPBI U OCH CUMMETPUI NPOCTEUIIUX QUTYp IO
oOpasiy.
Ilpumenamp napannenvuvili NEPeHoOC U CUMMEMPUO npu
peueHuuy 2eomempuiecKux 3a0a4 (pazoupamos npumepbl).
Hcnonwvzoseamp 01151 nocmpoenus u ucciedo8anull yu@pposvie
pecypcbl.
IMoBTOpEHue, [ToBTOpEeHNEe OCHOBHBIX MOHATHH M METOIOB KypcoB 7—9 |OmepupoBaTh MOHSATHAMHU: QHUrypa, TOYKa, IpsMasi, yroi,
00o0meHue, KJIacCOB, 0000IIEeHNE U CCTEMaTH3alsl 3HaHU . MHOTOYT'OJIbHUK, PaBHOOEAPEHHBIM M  pPaBHOCTOPOHHUI
cucrematusanusi | [Ipocreiimme reomerpuueckue (GUIYpsl M WX CBOMCTBA. | TPEYTOJBHHUKH, MPSIMOYTOJBHBIN TpPEYroJbHUK, MeauaHa,
IHARMIZ H3mepeHne reoMeTpuiecKiux BeTHYHH. OWcceKkTpuca M BBICOTA TPEYTrOJIbHHUKA, ITapajlieiorpamM,
(7 u) TpeyronbHUKY. pOMO, MPSMOYTOJIBHUK, KBAJpPAT, TPANCIHs; OKPYKHOCTD,

[TapannenbHbIe U NEPIEHAUKYIISIPHBIC TPSMBbIE.

OKpyXHOCTh U Kpyr. ['eoMeTpudeckrue MOCTPOCHHs. YTIbI B
OKPY’KHOCTM. BnmcanHele ¥ ONUCaHHBIE  OKPYKHOCTH
MHOTOYTOJIbHUKOB.
IIpsAimast 1 OKpyKHOCTB.
YeThIpEXYroJIbHUKY.
YEThIPEXYTOJIbHUKH.
Teopema [Tudaropa u Havana TpuroHoMeTpuu. Pemenue oOmmx
TPEYTrOJIbHUKOB.

[IpaBuiIbHBIE MHOTOYTOJIBHUKH.

[IpeobpazoBanms miockocth. Jpmwkenus. [logooue. CummeTpus.
[Tnomane. Berancnenue miomaaei. [Tnomaan nogoOHBIX GUTyp.
JlexapToBBI KOOPAMHATHI HA MIJIOCKOCTH.

Brucannsie n OITMCAHHBIC

KacaTelbHasl; paBeHCTBO U Nojo0ue Guryp, TpeyroabHUKOB;
MApALIEIBHOCTE U MEPHEHIUKYIAPHOCTH IMPSAMBIX, YIOJI
MEXAY MNpPSIMbIMH, CHUMMETPHUSI OTHOCHTEIBHO TOYKH U
MpSIMOM; NJIMHA, PACCTOSHHUE, BEJIMYMHA yria, IUIOMAIb,
epUMETP.

HUcnoan3oBatb  (opmyabl: 1epuMerpa U IUIOIMIAIU
MHOI‘OYI‘OHBHI/IKOB, JJINHBI OKPY)KHOCTI/I u 1Jromaagu prra,
00BEMa MPSMOYTOIBHOTO MapallyiesieuIea.

OnepupoBaTh MNOHATHUSIMH: T[PSMOYrOJIbHasE  CHUCTEMa
KOOp)II/IHaT, BeKTop; HUCIIOJb30BAaTh OJOTU TIOHATHUA OIS
HpeJICTaBJ'IeHI/IH JOAHHBIX U peH_IeHI/ISI 3aga4, B TOM 4YHCJIC U3
JIPYTUX y4eOHBIX MPEIMETOB.

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

WJUTIOCTPALIMIO CBSI3EM MEXKIY Pa3IMYHbIMU YacTAMHU Kypca.
BriOupars MeToa [J1s pelieHus 3a/1a4u.
Penrartn 3agaun U3 noBCceJHEBHOM KU3HU.

TEMATHUYECKOE IVIAHUPOBAHUE YUEBHOT'O KYPCA «BEPOSITHOCTH I CTATUCTHKA»
(II0 TOAAM OBYYEHUS$I)

7 kaacc (He meHee 34 4)

Ha3Banue
pasnaesa (TemMbl)
(4ucy10 4acoB)

OcHoBHOE coaepikaHue

XapaKTepHCTmca JACATECJIBbHOCTH oﬁyqammuxcﬂ

Ilpeacrasiienune
AAHHBIX
(7 )

IIpencraBnenne naHHBIX B Tabiunax. [IpakTuueckue
BBIUMCIICHUS 10 TaOJW4YHBIM JaHHbIM. 3BrieueHue u
UHTepHpeTanus TaOIW4HbIX JNaHHbIX. [IpakTnyeckas pabota
«Ta0auub.

I'paduueckoe mpeacTaBiIeHHE JAaHHBIX B BHUAE KPYTOBBIX,
CTOJIOMKOBBIX (CTONOYATHIX) nUarpaMM. UTeHne u mocTpoeHue
nuarpamm. [Ipumeps! reMorpaduyeckux auarpamm.
[IpakTuueckas padota «JluarpaMmb».

OcBanBaThp Ha 0a3zoBoM YPOBHE CIoco0bI
MIPE/ICTAaBICHHUS] CTATUCTUYECKUX JaHHBIX W YHUCIIOBBIX
MacCUBOB C TIIOMOLIbIO TabmuIl MW  JuarpamMm  C
WCIIOJIb30BAHUEM  aKTyaJbHBIX M B@XHBIX JIAHHBIX
(nemorpaguueckue JTaHHBIE, IIPOU3BO/ICTBO
MIPOMBIIJIEHHON W CENbCKOXO35MCTBEHHON NPOIYKIMUH,
OO0IIeCTBEHHbIE U IPUPOIHBIC SBICHUSA).

HN3yuars meroabl paboThl ¢ TaONUYHBIMU U
rpadM4ecKUMHU TPEACTABICHUSIMH JAaHHBIX C TOMOIIBIO
HU(POBBIX PECypcoB B XOJie MpaKTHUYECKHX paldoT (c
HaIPaBJIAIOIIEH TOMOIIBIO).
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OnucareabHas
CTATHCTHKA

(8 4)

Yucnoseie Habopbl. CpenHee apuMeTniecKoe.

Menuana 4uciioBoro Habopa. Y CTOMYMBOCTh MEIHAHBI.
[IpakTuueckas padora «CpeaHue 3HAYCHUS».

HauGonbiiee 1 HauMeHbIIIee 3HAUESHUST YHCIIOBOT0 Ha0opa.
Pa3max.

OcBauBaTh Ha 0a30BOM YypPOBHE NOHSITHS. YUCIIOBOH
HaOop, Mepa IEHTPAIbHOW TEHACHIMHU (Mepa IIEHTpa), B
TOM YHCJIE CpefHee apu(METHUECKOe, METHaHA.
OnucpiBaTh CTAaTUCTUYECKHWE JAaHHBIE C IOMOIIBIO
cpeaHero apupMeTHYecKoro U MeAuanbl. Pemars 3agaun
(c WCTONB30BaHUEM 3PUTEIHLHOM HATJISATHOCTH W/WIN
BepOAIBHON OTIOPHI)

N3yuaTs cBOlicTBa CpPeIHHUX, B TOM YHCIE C ITOMOIIBIO
U(POBBIX PECYpCOB, B XOJe MPAKTHYECKUX pPadoT, (C
HaIpPaBJISAOLIEH TOMOIIIBIO).

OcBauBaTph Ha 6a30BOM YPOBHe NOHATHUSA: HauboJbIIEE
Y HauMEHbIIIee 3HAYCHUS YMCIIOBOTO MAaCCHBA, pa3Max.
PemaTts 3agaun Ha BHIOOP crioco0a OMHMCaHUs JaHHBIX B
COOTBETCTBUM C MPHPOJOW JAaHHBIX H  LEJISIMHU
MCCIICIOBAaHMS C HAIIPABIISIONIECH TOMOIIBIO.

Cayuaiinas
H3MEHYUBOCTH

(6 )

Cnyuaunas usmenyueocms (npumeput). Yacmoma 3navenuil 8
Mmaccuge dannvix. I pynnuposka. ['ucmozpammol.
IIpaxmuueckas paboma « Cnyuatinas usmMeH4u8oCmo ».

Oceausamv noHAMUA. YaACMOMA 3HAYEHUU 6 MAccuse
OAHHBIX, 2DYINUPOBKA OAHHBIX, 2UCTNOSPAMMA.

Cmpoumsb cucmozpammul no oopasyy

Oceausams cpaguueckue npeocmasienus pasuvix U008
CVYAUHOU UBMEHYUBOCU, 8 MOM HUCTe C HOMOUbIO
yughposwix pecypcos, 8 xo0e npaKmuyeckou pabomeoi.

BBenenue B
Teopuio rpagos
(4 )

I'pagh, eepwuna, peopo. Ilpedcmasnenue 3a0auvu ¢ NOMOWbIO
epagha. Cmenenv (s8arenmuocms) eepuiunvl. Hucno pébep u
cymmapuas cmeneHv gepuiun. Llenv u yuxn. Ilyme 6 epage.
Ilpeocmasnenue o ceaznocmu epagha. Oo6x00 epagha (dtinepos
nyms). [Ipedcmaenenue 06 opuenmuposanuvix epagax.

Oceausamv nonamusa. cpag, éepwuna zpagha, pedopo
epaga, cmeneHs (8a1eHMHOCMb BEPULUHDBL), YENb U YUK
Oceausamv nonamusn: nyms 8 epage, 3i1epos nyms,
00x00 epacgha, opueHmuposanHwlil cpag.

Obcyyncoamv peuwienue 3a0auu Ha NOUCK CYMMbl
cmeneHell gepuiun 2paga, Ha nouck obxoda epaga, Ha
noucKk  nymeil 68  OpPUEHMUPOBAHHBIX  epagax ¢
Hanpasisoueti NOMOWbIHO.

Ocsausams cnocodvl npedcmasieHus 3a0ay u3 Kypca
aneebpul, ceomempuu, meopuu 8epPoImMHOCMel, Opyeux
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npeomemos ¢ nomowplo 2paghos  (Kapmel, cxembl,
aneKkmpuiecKkue yenu, QyHKYUOHAIbHbIe COOMEEMCMaELsL)
HA npumMepax.

BepositHOCTB M

Cryuaunsiii onolm u ciyyaiHoe coovimue. Beposmuocmo u

Oceaueamv nOHAMUA. CIYUAUHBII ONLIM U CIYYAUHOE

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

CJIYy4YaiHOr o 0ocmosepHblx codbvimutl 8 npupooe u 6 obwecmee. Monema u | cobvimue.

co0bITHS USpaIbHAas KOCMb 8 Meopull 6epOMHOCMEL. H3yuamo 3nauuUMOCMb  MANOBEPOAMHBIX  COOLIMUL 6

(4 v) IIpaxmuueckas paboma « Hacmoma evinadenus opaay. npupooe u obujecmee HA BANCHBLIX Npumepax (asapuu,
HecuacmHvle cuyyau, 3awuma 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.

O6006menue, [IpencraBnennie  maHHbiX. OmnucarenpHas — craTUCTHKA. | IIOBTOPATH W3ydeHHOE U  BBICTPAMBATh CHCTEMY

KOHTPOJIb BeposiTHOCTB CityqaitHOTO COOBITHSI. 3HAHUU.

(5 9) Pemats 3aga4u Ha IpEICTaBICHNE U OTIMCAHUE TAHHBIX C

MOMOIIBI0 M3YYEHHBIX XapaKTEPUCTHUK C HAIPaBIISIONICH
MTOMOIIIBIO.

Ob6cyxaarn npuMepbl CITy4alHBIX COOBITHH,
MaJIOBCPOATHBIX U MPAKTUYCCKHU JOCTOBCPHBIX CﬂyqaﬁHBIX
COOBITHIA, UX POJIU B IPUPOJE U )KU3HHU UEIOBEKa

8 kiacc (He MmeHee 34 4)

Ha3zBpanue
pasnesia (TeMbl)

OcHOBHOE colep:KaHue

XapakTepucTHKA 1eATeJIbHOCTH 00YYAOINXCS
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(4HCy10 YacoB)

IloBTOpPEHME
Kypca 7 kjiacca
(4 9)

IIpencraBnenne  paHHbIX.  OmnucarenbHass — CTaTHCTHUKA.
CrnydaiiHast u'3MeHYUBOCTh. CpeTHre YUCIOBOTO Habopa.
Canyyaiinble coOpiTus. BepositHocTH u yactoThl. Kitaccuueckue
MOJIETI TEOPUU BEPOSITHOCTEH: MOHETA U UTPAJIbHAS KOCTb.

I[loBTOPSATH M3Yy4EHHOE U BBICTPAMBATh CUCTEMY
3HaHUM.
Pemiate 3agaum (Mo BH3YyaJbHOl  omope) Ha

IPEICTaBICHUE W ONHCAHHWE JAHHBIX C
U3YYEHHBIX XapaKTEPUCTHK.

Pemate 3agaum (Mo BH3YyaJbHOl  omope) Ha
IIPEJCTaBICHUE TPYIIIMPOBAHHBIX JAHHBIX M OIHCAaHUE
CIIy4aliHOM U3MEHYUBOCTH.

Pemate 3agaum (M0 BH3YaJbHOHl  oOmope) Ha
OIIpeJIeJIEHUE YacTOThI CIy4alHbIX COOBITHI, 00CYKICHHUE
IPUMEPOB CIy4alHBIX COOBITHH, MaJOBEPOSATHBIX H
IPaKTUYECKHU JOCTOBEPHBIX CIIy4aliHBIX COOBITHIH, UX POIH
B IIPUPOJIE U )KU3HU YEIIOBEKA.

IIOMOIIIBIO

OnucarejbHast Ompxnonenus. [ucnepcus uucnogozo naoopa. Cmanoapmuoe | Oceaueamov NOHAMUA: OUCNEPCUL U CMAHOAPMHOE
CTATHCTHKA. OMKJIOHEeHUe YUci068020 Habopa. [{uazpammel pacceusanus. OMKIOHEHUe, UCNONb308AMb MU XAPAKMEPUCTIUKU OJIs
PacceuBanue ONUCaHUs pacceusanusi OGHHbIX.
JAHHBIX Yuacmeoseamv 6  obcyicoenuu  cunomeszvr 00
(4 9) OMCymcmeuu UiU  HATUYUU  CEA3U N0  OUASPAMMAM
pacceusanus.
Cmpoums Ouazpammvl pacceusamusi no UMeWUMCs
OGHHBIM, 8 MOM YUCTe C NOMOWbI0 KOMNbiomepa (nocie
COBMECMHO20 AHAU3A).
MHo:kecTBa MHoXxecTBO, moaMHOXKecTBO. Omnepanuu HaJ MHOXecTBamu: | (OcBaMBATh MOHATHSI: MHOXKECTBO, DJIEMEHT MHOYKECTBA,
(4 q9) o0benuHeHue, mepeceueHue,  gomosiHeHue.  CBOWCTBa | MOJMHOXECTBO.
oreparuit HaJI MHO>KECTBaMHU: MEePEeMECTUTENbHOE, | BBINOJIHATH onepamnuu HaJI MHOKECTBAMH:
coueTaTeIbHOE, pacClpeIeIUTeILHOE, BKIFOUCHHUS. o0beMHeHne, TIepeceueHne, JOToHeHne (TI0 00pasIy).
I'padmyeckoe mpeicTaBICHIHE MHOKECTB. Hcnoab3oBathb CBOWCTBA: MEePEeMECTUTENHHOE,
coUeTaTeNbHOe, pacHpee/IUTeIbHOe, BKIIOYCHHS (C

WCIIOJIb30BaHHUEM BU3YAJILHOH OIOPHI).
Hcnonb3oBath rpaduueckoe mnpeacTtaBieHUE MHOXKECTB
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IIpY ONMCAHUU PEAIbHBIX IPOLIECCOB U SBICHUM, NpHU
pEeIIeHnH 3a/1a4 U3 APYTruX Y4eOHBIX MPEIMETOB U KypCOB
(c uCnOJIB30BaHNEM BU3YaJIbHOMN OIOPBHI).

BepositHOCTH
CJIy4aiiHOT 0
co0bITUS

(6 1)

DnemMeHTapHbIe COOBITHSL. Crnyuaiinble COOBITHS.
bnaronpustcTByromue 3eMeHTapHble coobITus. BeposTHoCTH
coObITHH. ONbITBI C PaBHOBO3MOXXHBIMU 3JI€MEHTapHBIMU
coObITHsIMH. CiTydaifHbIN BBIOOD.

IIpakTryeckas padora «OnbITh C PABHOBO3MOXHBIMU
3JIEMEHTAPHBIMH COOBITUSIMI.

OcBauBath Ha  0a30BOM  YpPOBHe  IOHSITHSA:
JJIEMEHTApHOE COObITHE, CilydailHOe COOBITHE Kak
COBOKYIHOCTb  OJIaronpHUsATCTBYIOIUX  JIEMEHTAPHbBIX
COOBITHI, PABHOBO3MOXHBIE JJIEMEHTAPHBIE COOBITHSI.
PemaTp 3aga4umM Ha BBIYMCICHHE BEPOATHOCTEN COOBITHI
[0 BEPOATHOCTSAM 3JIEMEHTAPHBIX COOBITHH CIy4aiiHOTrO
OmbITa (C WCIOJIB30BAaHUEM 3pPUTEIFHONW HArJSTHOCTH
1/uiy BepOaIbHOM OIOPHI).

Pemath 3aga4m Ha BBIYUCIIEHUE BEPOSITHOCTEN COOBITHIM
B OIBITaX C PaBHOBO3MOXXHBIMU  3JIEMEHTapHBIMU
COOBITUSIMHM, B TOM YHCJE C HOMOILIBIO KOMIbIOTEepa (C
UCMOJIb30BAHUEM  3PUTEIbHON  HArSIAHOCTH — W/WIK
BepOAITBHOM OTOPHI).

IIpoBoaUTH U M3YyYaTh OMBITHI C PAaBHOBO3MO>KHBIMHU
DIIEMEHTAPHBIMH COOBITHUSMU (C MCIIOJIb30BAHHEM MOHET,
UTPATBHBIX KOCTEH, JpYTUX MoJieneil)
B XO/€ MpPaKTHYECKOW paboThl (C HCIOIB30BaHUEM
BU3YaJIbHOW OIOPHI).

Beenenue
Teopuio rpagos
(4 9)

B

Hepeso. Ceoiicmea  Oepega:  eOUHCMBEHHOCMb — NYMU,
cywecmeoganue ucsuell GepuLUHbl, C643b MeHcOy HUCTOM
gepuiun u yuciom péoep. Ilpasuno ymnodcerus.

Oceausamv nonamun. oOepego Kak 2cpag) 0e3 yuxua,
sucsauas eepuiuHa (1ucm), emesb depesa, nymo 6 oepese,
ouamemp oepesa.

H3yuamsb ceolicmea Oepesa: cyujecmgosauue sucauell
BEPUIUHBI, €OUHCMBEHHOCMb  NYMU — MedHcOy  08YMsl
BEPULUHAMU, CBA3b MENHCOY YUCIOM GEPUUH U HUCTIOM
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 C npuUMeRerHuem npaeuild YMHONCEHUA.

Cayuaiinble
co0bITUS

(8 4)

Ilpomusononoscnoe  coovimue.  Juacpamma  Dinepa.
Obveounenue u nepecewenue coovimui. Hecoemecmuvie
cobvimus. @opmyna crodxcenus eposmuocmet. Ilpasuno
VMHOJMCEHUsT  8eposimHocmell.  YcloeHas — 8eposmHOCHb.
Heszasucumvle  coovimus.  [Ipeocmaeénenue  cayuaiHoco
9KCnepumMeHma 6 gude oepesd.

Oceéaugamv nouamua. 63aUMHO NPOMUBONONONCHbIE
coovimus, onepayuu Hao coovimusimu, 00veOuHeHue u
nepeceuenue coovimuil, ouazpamma Jdinepa (Jirepa—
Benna), coemecmuvie u Hecoemecmuvle 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
CILOJHCEHUS 8EPOSAMHOCTEN.

Ocsaueamp NOHAMUA' npaguio VMHOIHCEHUS
8eposimHocmell, YCI08HAsL 8ePOSMHOCMb, He3a8UCUMbIe
cobbimusl 0epeso CyYalHo2o onvima.
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
UCNONIb308AHUEM Oepesa CYHAIHO20 ONbIMA.

He3a6UCUMbIX

O000menue,
KOHTPOJIb
(4 4)

[Ipencrasnenune nanubix. OnucarenpHas cTaTucTuka. ['padsl.
BepositHOCTB CIIy4aitHOTO COOBITHS. DJIEMEHTHI
KOMOHMHATOPHKH.

IloBTOpPSITH W3y4Y€HHOE U BBICTPAMBATL CHCTEMY
3HaHUM.

PemaTh 3a1a4u Ha NpeICTaBICHUE U ONIMCAHUE TAHHBIX C
MIOMOIIBIO M3YYEHHBIX XapaKTEPUCTUK (c
WCIIOTH30BaHUEM BU3yaJIbHOW OTIOPHI).

Yuacmeoeamv 6 oo6cyrycoenuu pewenuna 3agaum C
MpUMEHEeHHEM TpadoB.

Pemiate 3agauMm  Ha  HAaXOXJIEHHE  BEPOSTHOCTH
CIIy4allHOTO COOBITHSI TIO BEPOSITHOCTSM DJIEMEHTAPHBIX
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COOBITHIA, B TOM YHCIIE B OINBITAX C PABHOBO3MO>KHBIMU
3JIEMEHTAPHBIMUA COOBITUSMH (C BU3YaJIbHON OTIOPOH).
Yuacmeoeamv 6 oocyscoenuu pewenusn 3anaum Ha
HAXO0XJIEHUE BEPOSITHOCTEH OOBEAMHEHUS U MTePEeCeUCHHS
COOBITHIA, B TOM YHCIIE HE3aBHUCHMBIX, C UCIIOJIb30BAHUEM
rpadguyuecKkux TMpeACTaBICHUIl U JepeBa CIy4yalHOro
OTIBITA.

Yuacmeosamv 6 ob6cyyicoenuu pewenua 3anauym Ha
TepeyncIIeHne KOMOMHAIIHMH (YUCIIa TIepEeCTaHOBOK, YUCIIA
COUYETaHMI), HA HAXOXKICHHE BEPOATHOCTEH COOBITHI C
NPUMCHCHHEM KOMOWHATOPHKH, B TOM 4YHCIIE C
UCIIONIb30BaHuEM TpeyroibHuka [lackas.

9 kiaacc (He meHee 34 4)

Ha3zanue
pasaeJa (TemMbl)
(umncJyi0 yacon)

OcHoBHOE cofepKaHue

XapakTepucTHKA AeATEJIbHOCTH 00y4al0IINXCSH

IHoBTOpEHUe [IpenacraBnenne  nmanHbix.  OmnucaTenbHass  CTaTUCTHKA.
Kypca 8 ki1acca Onepanuu Haa coObITHsAME. He3aBUCUMOCTE COOBITH.
(4 9)

IloBTOpPSATH H3y4YEHHOE U BBICTPAMBATBH CHCTEMY
3HaHUM.

PemaTh 3a1a4u Ha npeCTaBICHUE U ONKUCAHKUE JAHHBIX.
Pemiate 3agauMm Ha  HaXOXIEHUE  BEPOSATHOCTEH
00BETMHEHNS W TIEPECEUeHUs COOBITHIA, B TOM 4YHCIE
HE3aBUCHMBIX, C  HCIIOJIIb30BaHHEM  TpadUIecKux
MPEJICTABICHUIN U JIEPEBA CIIyYalHOIO OIbITA.

Pemath 3a7aun Ha mepedrclieHue KoMOWHAIuUi (drcna
MEePEeCTaHOBOK, YHCJIA COYETaHUM), HA HAXOXKJECHUE
BEPOSTHOCTEN COOBITHI C MPUMEHEHHEM KOMOMHATOPUKH,
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B TOM 4YHMCJIC C UCIIOJIb30BAHUCM TPCYI'OJIbHUKA ITackams

9J1eMEeHTHI
KOMOMHATOPUKH
(4 1)

KomOunatopnoe mpaBuio yMmHOXeHus. IlepecTaHoBKU.
®aktopuasi. CodeTaHus W YUCIO COYETaHUH. TpeyeonvbHuK
Iackans. llpaktrueckas padora «BeauciIeHHE BEPOSTHOCTEH
C HCIOJIb30BAaHHEM KOMOMHATOPHBIX (PYHKLIHN 3IEKTPOHHBIX
TaOIUI.

OcBauBaTh Ha  0a30BOM  ypOBHe  TOHSITHA:
KOMOMHATOPHOE TMPAaBUJIO YMHOXEHHS, YHNOPSAIOUYEHHAs
napa, Tpoiika 0ObeKTOB, IepecTaHOBKa, (haKTOpHaJl Yucia,
COUYeTaHHe, YUCIIO0 COUETaHuM, mpey2onvHuk Ilackans.
Pemars npocreiimme 3agaudm  Ha [EPEUUCIICHUE
YIOPSIIOUYEHHBIX 11ap, TPOEK, IEPEUUCIICHUE IEPECTAHOBOK
U COYETaHWH DSJIEMEHTOB pA3JIUYHBIX MHOXKECTB (I10
oOpasiry).

Pemiats mpocreiimme 3agayM Ha NPUMEHEHHE YHCIA
coueTaHuil B ayiredpe (COKpameEHHOoe YMHOKCHHE, OMHOM
HeroToHa) (¢ HanpaBisAOUIEH TOMOILBIO).

Pemiatb, mnpumeHsii KOMOMHATOPHKY, 3aJayd Ha
BBIUMCJIEHUE BEPOSITHOCTEH, B TOM YHUCJIE C IOMOIIbIO
AJIEKTPOHHBIX TAOJUI] B XOJi€ MpaKTU4YECKOW paboThl (C
BU3YaJIbHON OIOpOA).

I'eomerpuueckas
BEpPOSITHOCTH
(4 4)

I'eomempuueckas eepoamnocms. Cnyuaiinvlil 6b100p MOUKU U3
@ueypel Ha n1oCKOCMU, U3 OMPe3Ka, U3 0yeU OKPYHCHOCHIU.

Oceausams nonamue 2eoMempuyecKoll 6epOSIMHOCIU.
Yuacmeoseamv ¢ ooécyyncoenuu pewenusn 3adauu na
HAxXoxcoeHue 8eposamHocmell 8 ONblmax, NPeocmasuMblx
KdK 6‘bl60p MOYeK U3 MHO20Y20/IbHUKA, Kpyod, Ompe3Ka Uiu
Oy2eU OKPYHCHOCTU, YUCTI0B020 NPOMENCYMKA

HcnuiTanus
Bepnyanu
(6 9)

Hcneiranne. Yenex u Heynaya. Cepust HCIIBITAHUH J10 IEPBOTO
ycnexa. Wcneitanus bepnymmu. BepostHoctu coObiTul B
cepun ucnbiTanuit bepaymau. [IpakTuueckas pabora
«Hcnerranus bepuymimy.

OcBauBaTh Ha 0230BOM YPOBHe NOHSITHSI: UCIIBITAHUE,
3JIEeMEHTapHOEe COObITHE B UCTIBITAHUH (YCIIEX U Hey/aya),
cepusi MCHBITAHWM, HACTYIUIEHHME IEpBOroO  yclexa
(Heynaum), cepus ucnbITaHui bepHymu.

Pemate  mpocreiimipe  3aJa4yd HA  HAXOXACHUE
BEPOSATHOCTEH COOBITUI B CEpUM UCHIBITAHUN J0 MEPBOTO
ycrexa, B TOM 4Hhcie ¢ MpUMEHeHHEM (OpMYIbl CyMMBbI
TFEOMETPUUYECKOI MPOrpeccuu (C ONMOpoM Ha CIIPaBOYHYIO
nH(pOpMAIIHIO).
Pemiate mpocreimue

3aJaumn Ha HaXO0XACHUC
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BEPOSITHOCTEH  JJIEMEHTAPHBIX  COOBITUH B  CEpHH
ucnbiTanuil bepHymin, Ha HaxoXJAEHHE BEPOATHOCTU
ONpEeACNEHHOrO0 YHCIa YCIEXOB B CEPUU HCIBITAHUN
bepuymu (¢ BU3yalbHOH OMOPOi).

H3yuarh B X01€e NpaKTH4eCKOil padoThl, B TOM YHCIIE C
MOMOIIBIO IU(POBBIX PECYPCOB, CBOMCTBA BEPOSITHOCTH B
cepuu ucnbiTaHui bepHymnm

Cayuaiinas
BeJINYHHA

(6 )

CnydaiiHass BeJIMYMHA M PaACHpEesIEHUE BEpPOSTHOCTEM.
MaremaTuueckoe OXHUIAaHUE MW JUCIEpPCUs  CIy4auHOH
BeJMuMHBL.  [IprmMeppl MaTEMaTHYECKOrO0 OXKUJAHUS Kak
TEOPETUUECKOTO CPEHEr0 3HAUCHUS BEJIUUUHBI.

[TonsTHe 0 3aK0oHE OONBIINX unces. 3MepeHue BeposSsTHOCTEH
C MOMOIIbI0 YacToT. [IpuMeHeHne 3aKkoHa OOJIBIITMX YUCET.

OcBoutb Ha 0a30BOM YpOBHe NOHSATHSA. CiydaiiHas
BEJIMYNHA, 3HAYEHUE CIIy4aliHOI BEJIMYMHBI,
pacrnpeesieHre BEpOSITHOCTE.

M3yyare u o00cyxaaTh INpuMepbl AUCKPETHBIX U
HENPEPBIBHBIX CIy4alHbBIX BEIUYUH (POCT, BEC YENIOBEKa,
YHMCJIEHHOCTb HACEJICHUs, IPYTHe U3MEHUYUBBIEC BEIIMYNHBI,
paccMaTpuBaBIIUECS B KypC€ CTATUCTHKHU), MOJAEIbHBIX
CIIy4alHbIX BEJIWYMH, CBA3aHHBIX CO CIIy4alHBIMHU
onbITaMu (OpocaHHMEe MOHETbI, WUIPAJIBbHOM KOCTH, CO
CJIy4yaiiHbIM BBIOOPOM H T. II.).

OcBanBare Ha  0a30BOM  YpOBHEe  IOHSATHSA:
MaTE€MaTHYECKOE OKHUJIAHWE CIIy4allHOW BEIWYMHBI KaK
TEOPETUUECKOE CPEIHEE 3HAYECHUE, JUCTIEPCHS CIIydallHON
BEJIMYMHBI KaK aHAJIOT AUCTIEPCUH YUCIOBOTO Habopa.
Pemiate 3aauM Ha BBIUMCIECHHWE MAaTE€MaTHYECKOTO
OKMJIAHHWSI W  JHCIEPCUM JHCKPETHOW  CIlydailHOU
BEJIMYUHBI 110 3aIaHHOMY PacHpese€HUI0, B TOM YHCIe
3a/1a4, CBSI3aHHBIX CO CTPaxOBaHUEM M JIOTepesMHu (C
HaIpaBJISIONIEH TOMOIIIBIO).

3HAKOMHMTBCI C MaTEeMaTH4YECKUM OXHUAAHUEM U
JUCIIEPCUEN HEKOTOPBIX paCIpENesICHH, B TOM 4YHCIIE
pacrnpeeneHus Cl1y4aiHOW BEJIMYUHbBI «YHUCIIO YCIIEXOB)» B
cepuu ucnblTanuii beprymm.

M3yyars yactoTy CcOOBITHS B  TOBTOPSIOIIUXCS
CIIyYalHBIX OMBITAX KAK CIIY4YalHYIO BEJIUYUHY.
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3HAKOMHMTBLCSI C 3aKOHOM Oonblmx uucen (B Qopme
beprymnu): mpu OOJBIIOM YHCIE ONBITOB 4YacToTa
COOBITHS OJIM3KA K €T0 BEPOSTHOCTH.

Pemarp 3a1aun Ha U3MEPEHUE BEPOSATHOCTEH C TOMOIIIBIO
4acToT (C HAIIPABJISIONIEH TTOMOIIIBIO).

OO6cy:k1aTh POJIH 3aKOHA OOJIBIITNX YHCEN B 000CHOBAHUU
4aCTOTHOTO METO/1a U3MEPEHHS BEPOSTHOCTEH.
OO0cy:knaTh 3aKOH OOJBIIMX YHCET KaK IPOsBICHUE
CTaTUCTHYECKOW YCTOMYUBOCTU B U3MCHUUBBIX SIBICHUSX,
poJib 3aKoHA OOJIBIIUX YHCEN B MPUPOAC U B IKU3HH
YeJI0BEKa.

0O6006menue,
KOHTPOJIb
(10 v)

IIpencraBnenue  NaHHBIX.
BepositTHOCTB CIIy4aiiHOTO COOBITHSL.
komOuHaTopuku. CydaliHbIe BEIMYUHBI U PAaCTIPEICTICHHUS.

OnucarenpHas  CTAaTUCTHKA.
OJIEMEHTHI

IIoBTOpPATH H3y4EHHOE U BBICTPAMBATh CHCTEMY
3HAHHH.

PemaTe 3aa4u Ha [IpEACTaBICHUE U ONMUCAHKUE JAHHBIX.
Pemathb 3a7a4un Ha HaX0XK/IEHUE BEPOSTHOCTEN COOBITUH,
B TOM 4YHCIE€ B OIBITaX C PaBHOBO3MOXXHBIMHU
3JIEMEHTapPHBIMU COOBITHUSAMH, BEPOSITHOCTEN
OObEIMHEHNUST W TepecedyeHus] COOBITHH, BBIYUCIATH
BEPOSITHOCTH B OIIBITaX C CEPHUAMU CIyYaWHBIX HCIIBITAHUN

[Ipu paspaboTke paboueil mnporpaMmbl B TEMaTHYECKOM IUIAHUPOBAHUM JIOJDKHBI OBITh YYTEHBI BO3MOKHOCTU
UCIIOJIb30BaHUS IEKTPOHHBIX (LIM(PPOBBIX) 00pPA30BATENBHBIX PECYPCOB, ABISIOMNXCS YIEOHO-METOUUECKUMHI MaTepuataMu
JJIGKTPOHHBIE YUYEOHUKM U 3aJaYHUKH, OJJIEKTPOHHbIE OUOIMOTEKH, BUPTyaJIbHbIC
1ab0opaTopuu, UTPOBbIE MPOrPAMMBbI, KOJUIEKIIMU [U(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCTIOIB3YEMBIMU JI1 O0YUYEHUS U
BOCIIUTAHUSL PAa3IMYHbIX TPYII [OJb30BATENEH, MPEACTABICHHBIMU B 3JEKTPOHHOM (LIM(GPOBOM) BUJIE U PEATU3YIOLIUMU

(MyJIbTUMEIUNUHBIE TPOTPaAMMBI,

nunakTudeckue Bo3MoxxkHoctu KT, comeprkanre KOTOPBIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa30BaHUM.
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