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I[TOACHUTEJIBHA A 3AITNCKA

AnanTtupoBaHHas pabouasi mporpaMMa Mo MaTeMaTuKe JUisl 00y4arouuxcs ¢
3a/IepKKOM mcuxuyeckoro passutus (manee — 3I1P) Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsI TOATOTOBIIEHa Ha OCHOBe DenepadbHOTO TrOCYJApPCTBEHHOTO
o0pa3oBaTeNbHOTO  CTaHAapTa OCHOBHOro  obmiero  obpazoBanus  (IIpukas
Mumnnpocsemenuss Poccum ot 31.05.2021 1. Ne 287, 3apeructpupoBaH
MunucrepcrBom roctuiiun Poccuiickoit deneparu 05.07.2021 r., per. Homep 64101)
(manee — ®I'OC OOOQO), IlpumepHO ananTUPOBAHHOW OCHOBHOW 00pa30BaTEILHOM
IporpaMMbl  OCHOBHOTO 00mIero o0Opa3oBaHUs OOydYarolmuxcsi ¢ 3aJepiKKOU
MICUXUYECKOTO pa3BuTHs (0mo00penHoi permenneM ®YMO no obmiemy o0pa3oBaHUIO
(mpotoxoit ot 18 mapta 2022 r. Ne 1/22)) (manee — ITAOOIT OOO 3I1P), [IpumepHoit
paboueii mporpaMMbl OCHOBHOTO 00IIIero oOpa3oBaHus 1Mo mpeamMery «MaTtematukay,
[IpumepHOil TIporpamMMbl BOCIUTaHUSA, C YYETOM pacHpelelIeHHBIX IO KiaccaM
MIPOBEPSIEMBIX TPeOOBaHUU K pe3yjbTaTaM OCBOCHHS AJaNTHPOBAHHONW OCHOBHOM
00pa3oBaTEIbHOM MPOrpaMMbl OCHOBHOIO 0O0IIEro 00pa3oBaHMs OOYYaIOIIUXCS C
3aJIEPKKON TICUXUYECKOTO pa3BuTHs. B pabouelt mporpamMme y4dT€HBI HJIEU U
nosioxkeHus: KoHuenuu pa3BUTHs MaTeMaTH4YecKOoro obOpaszoBanus B Poccuiickoit
denepanum.

OO0mas xapakrepucTuka yue0Horo npeaMera «MareMmaTuka

VYuebuniit mpeamer «MarteMaTthka» BXOAWT B MPEAMETHYIO 00JacTh
«Marematuka u uH@opMatuka». OH CIOCOOCTBYET Pa3BUTHUIO BBIYMCIUTEIBHON
KYJIbTYpbl M JIOTUYECKOTO MBIILUIEHUS, (OPMHPOBAHUIO YMEHHUS IMOJIb30BATHCA
aNropuTMamMM, a TakKe NPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B
MOBCEIHEBHON ku3HM oOydaronuxcss ¢ 3[IP. VYueOHblii mnpeaMer pa3BUBAET
MBIIUIEHHE, TPOCTPAHCTBEHHOE BOOOpakeHUE, (PYHKIMOHAIbHYIO TIPaMOTHOCTb,
yMEHUSI  BOCHPHHMMATh M  KPUTHYECKH  aHAIM3UPOBaTh  WH(MOpMaIuio,
MPEICTABIICHHYIO B Pa3UYHBIX (hopMax.

OOyueHne mMaTemMaTUKe JAaET BO3MOXHOCTh pa3BUBaTh y oOyuatoniuxcs ¢ 3[1P
TOYHYIO, PAIlMOHAIIbHYI0O W WH()OPMATUBHYIO pedb, YMEHHUE OTOMpaTh Haumbojee
MOJIXOISIIIINAE SI3bIKOBBIE, CHMBOJIMYECKHE, TpapuuecKue CpPeACcTBa JUIsl BBIPAKECHUS
CYXKJICHUH U HATJISIIHOTO UX MPECTABICHHUS.

Heo0xoaumMbiM KOMIOHEHTOM OOIIEH KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUU
ABIsSIeTCsl  o0lee 3HAKOMCTBO C METOAAMHM  TMO3HAHUS  ACHCTBUTEIBHOCTH,
IIPEACTABICHUE O MTPEAMETE U METOIAX MATEMATUKH, NX OTJIMYUI OT METOJIOB IPYTHUX
€CTECTBEHHBIX U T'yMaHUTApHBIX HAYK, 00 OCOOCHHOCTSAX MPUMEHEHUS MaTEeMaTUKU
JUTSL pelieHus] HayYHBIX W TPHUKJIAAHBIX 3adad. TakuMm 00pa3oM, MaTeMaTU4ecKoe
oOpa3zoBaHKe BHOCUT CBOU BKJIa/ B (hopMupoBaHue 0011Iei KyIbTyphl YeJIOBEKA.

W3ydyeHne MareMaTUKHU TaKKe CIIOCOOCTBYET 3CTETHUYECKOMY BOCHHUTAHUIO
YeJ0oBeKa, MOHUMAHUIO KpPAacoTbl MU M3AIIECTBA MATEMaTUYECKUX PACCYKICHHM,
BOCTIPUSITUIO TEOMETPUUYECKUX (POPM, YCBOCHHIO UJIEU CUMMETPHH.



[Iporpamma oTpaxaeT cojepkaHue oO0yueHus mpeameTy «MaTremaTuka» c
y4eToOM 0COOBIX 00pa3oBaTelbHBIX MOTpeOHOCTEN oOyuaromuxcs ¢ 3I1P. OBnanenue
yueOHBIM TMpeaMeToM «MaTemaTnkay MpeCTaBisieT ONPEISICHHYIO CI0XHOCTh IS
yaamuxcsa ¢ 3[IP. V oOyuarormuxcst ¢ 3[1P Hambosiee BBIpaX€HBI OTCTaBaHUS B
Pa3BUTHH CIIOBECHO-JIOTUYECKUX (OPM MBIIUICHHSA, IO3TOMY aOCTpakTHbIE U
OTBJICUEHHBIE KATErOpUH UM TPYIHOAOCTYHHBL. B TOXe BpeMsa HpH cCHenuaibHOM
oOydueHHM OOyd4arolmuecss MOTYT BBIIOJHATH 3aJaHus 1o aiaropurMmy. OnHu
BOCIIPUMMYMBBEI K MOMOLIY, MOTYT BBIIIOJHUTH NMEPEHOC HA AHAJOTMYHOE 3aJaHHE
YCBOEHHOro croco0a pemieHusi. CHM)KEHHE PA3BUTHSA MBICIUTENBHBIX ONEpalil U
3aMEJJIEHHOE CTAaHOBJICHHE JIOTUYECKUX JCHUCTBHM NPUBOIAT K HEIOCTATOYHOM
OCMBICJIEHHOCTH COBEpIIAEMBIX Y4E€OHBIX NEHUCTBUMA. Y 00ydarouiuxcsi 3aTpyIHEHBI
CUYETHBIE BBIYMCIICHUS, NPOU3BOAUMBIE B yM€. B TNMHCHbMEHHBIX BBIYHCICHUSX OHHU
MOTYT MPONMYCKaTh OJWH U3 MPOMEXKYTOUHbIX maroB. [Ipu pabGoTe ¢ YMCIOBBIMU
BBIPA)KEHUSAMH, BBIUHMCICHHEM HMX 3HAYEHUS MOTYT HE YAEPKHUBATh IPABUIbHbBIN
nopsanok AeiictBuid. [lpu ynpouienuu, npeodpa3zoBaHuu BelpakeHui ydamuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO MPUHSTH PEIICHUE O IMOCJIEA0BATEILHOCTH BBINOIHEHUS
nercTBUi. KOHKPETHOCTh MBIIUICHUSI OCJIOXKHSET YCBOCHUS HAaBbIKA PELICHUS
YpPaBHEHUHM, HEPABEHCTB, CUCTEMBbI YpaBHEHUU. VM ManoIoCTymHO COBEpILICHHE
00paTUMBIX ONEepaLUi.

Huskuii  ypoBeHb  pa3BUTHsS  JIOTUYECKUX  ONEpAalMd, HEIOCTaTOYHAas
00OOILIEHHOCTh MBIIUICHUS] 3aTPYAHSIOT U3ydyeHHE TeMbl «DYHKIUW»: MpH
onpeneneHu (YHKIUMOHAJIBbHOW 3aBUCUMOCTH, IMPU OINHUCAHUU TIpaduyecKoit
CUTYalluH, UCIIOJIb3Ysl T€OMETPUUYECKUH, aNreOpanyeckuid, PyHKIIMOHAIbHBIN SI3bIKH.
Hepenko yuamiuecst He BUIAT pa3HUIbI MEXAY 00JacTbiO onpeaeneHuss QyHKIUN U
00J1aCThIO 3HAUYCHUM.

Pemenue 3amad cONpsiKEHO C TPYIHOCTAMU OQOPMIIEHUS KpPAaTKOW 3amucH,
MIPOBE/ICHMSI aHAIM3a YCIOBUS 33[1a4M, BbIIEJIECHUS CyIIeCTBEHHOTr0. O0yuarommecs ¢
3IIP 3aTpynHsArOTCA caenaTh yMO3aKJIOYEHHUE OT OOIEero K 4YacTHOMY, HEpEeIKO
BBIOMPAIOT HEpalMOHANbHBIE CHOCOOBI  pEUIeHWs, HHOIAA OrPaHUYMBAIOTCS
MaHUMYJSILHUSAMU C YUCTAMHU.

[Ipn wm3yueHuum reomeTpuueckoro wmarepuana oOydarommecs ¢ 3IIP
CTJIKUBAKOTCS €  TPYAHOCTBIO  JEJaTh  JIOTUYECKUE  BBIBOJBI,  CTPOMUTH
[IOCJIEOBATENbHBIE PacCyKAeHUsA. HermpouHble 3HaHUsI OCHOBHBIX TEOPEM I'€OMETPHUH
OPUBOJUT K OIIMOKAM B PELIEHUM IeoMeTpHueckux 3anad. OOydyaromiyecss MOryT
HOIMEHUTH (pOopMyTy, HEIPAaBUIBHO NPUMEHUTH TeopeMy. K cepbe3HbIM ommnbdkam B
pelmieHnuy  33Jad  OPHUBOJAT  HEAOCTATOYHO  PAa3BUThIE  MPOCTPAHCTBEHHbIE
npenacrabiieHus. M C0KHO BBITIOJHUTD YEPTEXK K YCIOBHIO, B TUCBMEHHBIX paboTax
OHM HE MOT'YT IPUBECTU OOBICHEHUE K UEPTEXKY.

To4YHOCTH 3aMIOMUHAHUS U BOCITPOU3BEACHHS y41e€OHOI0 MaTepHalia CHUKEHBI 10
OpUYMHE CIa00CTH MHECTUYECKOW JESTENbHOCTU, CYKEHHs o0bemMa MaMsTH.
Oo6yuaronumest ¢ 3IIP TpeGyeTcsi Oosbllie BpeMEHM Ha 3aKpeIyieHue MaTepuala,
aKTyaJqu3auus 3HaHWW 110 ONOPE MPU BOCIIPOU3BEICHUH.

Jj1g mpeoiosieHrs TPy IHOCTEH B U3y4eHUH yueOHOTro peameTa «MarteMaTuka
HeoOxoanMa afanTarus o0beMa M XapakTepa yueOHOTO Marepuana K
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MO03HABATENbHBIM BO3MOXKHOCTAM yuaiuxcsi ¢ 3I[IP. Cnegyer yueOHBII Marepuan
PENOJHOCUTh HEOOJIBIIMMHU TOPUHUAMH, YCIOXKHSAS €ro MOCTENEeHHO, M3bICKUBATh
cnocoObl  ajanTalM  TPYOHBIX 3aJaHUM, HEKOTOpble TEMbl JaBaTh Kak
03HAKOMUTEIIBHBIE; UCKIIFOYAaTh OTJAEIbHBIE TPYAHBIE TOKA3aTEIbCTBA; TEOPETUUECKUN
MAaTEpHAl PEKOMEHIYETCS H3y4daTb B IPOLECCE IPAKTUYECKOM AESITEIBbHOCTH IO
pemiennto  3agady.  OpraHuyeckoe €AUMHCTBO MPAKTHYECKOW W YMCTBEHHOU
ACSTENIbHOCTH Y4YalllUXCid Ha YypOKaX MAaTeMaTUKH CIOCOOCTBYIOT TMPOYHOMY U
CO3HATEIHFHOMY YCBOCHHIO OA3MCHBIX MATEMATHUYCCKUX 3HAHUHN M YMEHUM.

Heau u 3anaun n3yvyenus yueOHoro npeamera «MaremaTuka»

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

* (dopMHpOBaHUE MEHTPATHHBIX MATEMATHYCCKUX TMOHSATUN (YUCIIO, BEIMYWHA,
reoMeTpuIecKast durypa, IepeMEeHHas, BEPOSITHOCTb, byHKIIHA),
00eCIeYnBaOIINX MPEEMCTBEHHOCTh U TMEPCIEKTUBHOCTH MaTEMaTHUYECKOIrO
oOpazoBanus ooyuatomuxcs ¢ 311P;

* nojaBseneHue odydarommxcs ¢ 3[1P Ha 1ocTymnmHOM 1711 HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATUKHU U OKPY>KAIOIIEeT0 MUpPa, MOHUMAaHUE MaTEMATUKHU KaK
YacTH OOLIEH KyJIbTYpbl YEJIOBEUECTBA;

" pa3BUTHE WHTEIJIEKTYaJbHBIX W TBOPUYECKUX CIOCOOHOCTEM OOyYaromuxcs C
311P, no3HaBaTEIbHON aKTUBHOCTH, UCCIIEIOBATEIIbCKUX YMEHUN, KpUTUYHOCTHU
MBIIUIEHUS, UHTEPECA K N3YUCHUIO MAaTEMATUKU;

* ¢dopmupoBaHue (YHKIMOHATIHLHON MaTeMaTH4YeCKOM T'PaMOTHOCTH: YMEHUS
pacro3HaBaTh NPOSBICHUS  MAaTEMaTHYECKUX  MOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEHN B peAJIbHBIX )KU3HEHHBIX CUTYAIUAX U MPU U3YUYECHUH JIPYTUX
Y4€OHBIX TPEAMETOB, TMPOSIBJICHUS 3aBUCHUMOCTEH UM 3aKOHOMEPHOCTEH,
dbopMyIUpOBaTh WX Ha S3bIKE MAaTEMaTUKH W CO3/1aBaTh MAaTeMaTUYECKHUE
MOJIEIM, TMPUMEHSATh OCBOCHHBIM MaTEeMaTUYECKUW ammapar i perieHus
MPAaKTUKO-OPUEHTUPOBAHHBIX  3aJay, HWHTEPIPETUPOBATH W  OILCHUBATh
MOJTyYEHHbIE PE3YJIbTATHI.

JlocTikeHue 3Tux 1enei o0ecreuynBaeTcs peieHueM CIeIYIONINX 3a0ay.

» dopmupoBath y oOyuarommxcs ¢ 3I[IP HaBeiku ydeOHO-TTO3HaABaTEIbHOU
NESATEIbHOCTH: TUIAHUPOBaHUE pPalOOThl, TOWCK pAIMOHANBHBIX MyTeH ee
BBITIOJTHEHUS, OCYIIIECTBIICHUS] CAMOKOHTPOJIS;

" CHOCOOCTBOBATh HMHTEIUICKTYaJIbHOMY pPa3BUTHIO, (OPMUPOBATH KayeCTBa,
HEO0OXOMMbIC YETIOBEKY JJIs TIOJTHOIICHHOH JKU3HU B COBPEMEHHOM OOIIIECTBE,
CBOMCTBEHHBIE MATEMATUYECKOU AESATEIbHOCTU: SICHOCTA U TOYHOCTH MBICIIH,
WHTYUIIUH, TPOCTPAHCTBEHHBIX MPEACTaBICHUM, CIOCOOHOCTH K MTPEOI0JICHUIO
TPYAHOCTEW;

* (GhopMHUPOBATh KJIIOUEBBIC KOMIICTCHIIMU YYaIlllMXCS B paMKax MpPeIMETHOU
obOnactu «Marematuka 1 HHPOPMATHUKAY,;

" pa3BUBATh MOHATUHHOE MbILUIEHUs oO0y4atommxcs ¢ 3I1P;



" OCYHIECTBIJISITH KOPPEKIMIO MO3HABATENBHBIX IpolieccoB oOyuaromuxcs ¢ 311P,
HEOOXOJMMBIX [IJIi OCBOEHUS [MPOTPaMMHOTO MaTepuaia Mo ydyeOHOMY
pEeIMETY;

" [peaycMaTpuBaTh BOZMOXHOCTh KOMIIEHCAIIMU 00pa30BaTeIbHBIX ACPHUIIITOB B
OCBOCHHMH MPEIIIECTBYIONIETO MPOrpaMMHOT0 MaTepHalia y oOy4aronuxcs C
3IIP 1 HEZOCTATKOB B UX MAaTEMaTUYECKOM Pa3BUTHUH;

" chopmMHupOBaTH YCTOWYUBBINA HHTEPEC YUAIIUXCS K IPEIMETY;

" BBISBJIATH M PA3BUBATh MAaTEMAaTUUYECKHUE U TBOPUYECKHUE CIIOCOOHOCTH.
OCHOBHBIE JIMHUM COJIEpKaHUsl Kypca MareMaThku B 5—9 kmaccax: «Hwucna u

BBIUHCICHUSY, «Anredpa» («AnreOpandeckre BBIpOKEHUS», «YpaBHEHHUS U
HepaBeHCTBa»), «Dynkium», «l'eomerpus» («['eomerpuueckue Qurypsl u ux
CBOMCTBa», «/3MepeHne reOMEeTPUUECKUX BEIUUHUHY), «BEpOATHOCTD U CTaTUCTUKAY.
JlaHHBIE TMHUU Pa3BUBAIOTCS MapajuIeNIbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOMN
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHA OT JApPYrod, a B TECHOM KOHTaKTe H
B3aumozeiicteun. Kpome 3Toro, umx oObEeIMHSET JIOTMYECKas COCTaBJIAIOIIAS,
TPaJULOHHO NIPHUCYLIasi MATEMATHUKE U POHU3BIBAIOIIAS] BCE MATEMATUYECKHUE KYPCBI
U coaepxkatenbhble TuHUN. ChopmynupoBanHoe B dDenepanbHOM rocyaapCcTBEHHOM
o0pa30BaTeNbHOM CTaHJAapTe OCHOBHOTO OOIIEro 0Opa3oBaHUsl TPEOOBaHUE «YyMETh
ONEpUpPOBATh NOHATHAMMU: ONPEACIICHUE, aKCHOMA, TEOPEMA, I0KA3aTEIbCTBO; YMEHUE
pacno3HaBaThb MCTUHHBIE M JIOKHBIE BBICKA3BIBAHUSA, IPUBOAUTH IPUMEPHI U
KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHMS M OTPULIAHUS BBICKA3bIBAHUI» OTHOCUTCS KO
BCEM Kypcam, a pOpMUPOBAHHUE JIOTHUECKUX YMEHHI paclpeaeisaeTcs N0 BCEM rojam
00y4eHHUsI Ha YPOBHE OCHOBHOI'O 00I1Iero 00pa3oBaHuUsl.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOUIEE NPEIMETHBIM pe3yJbTaTaM
ocBoenus [IpumepHoil pabouell mporpaMMbl, pacrpeAes€HHbIM M0 ToJaM O0Oy4eHHs,
CTPYKTYPUPOBAHO TaKUM 0OOpa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHUUIUAIBHBIM
BOoIlpocaM  oOydaromuecss  oOpallaiich  HEOJHOKPATHO, YTOOBI  OBJIAJICHHC
MaTEMaTUYECKUMH TOHSATHUSAMU M HABBIKAMHM OCYLIECTBIISUIOCH MOCIEIOBATENBHO U
[OCTYNaTeIbHO, C COOJIOJCHUEM MPUHIUIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIFOYAJIMCh B OOIIYI0 CHCTEMY MaT€MaTHYECKUX MPEICTaBICHUN O0Yy4arouuxcs C
3I1P, pacmmpsst u yriyounsst e€, o0pa3yst mpoyHble MHOKECTBEHHBIE CBA3U. OO0IIme
e u3ydeHus yuyeOHoro mpeamera «Maremarukay mpencraBieHbl B [IpumMepHoit
paboueil mporpaMme OCHOBHOT'O 00IIIero 00pa3oBaHus.

Oco0eHHoCTH 0TOOpPA M aJaNITAIIMU Y4€OHOT0 MAaTepuaJia o MaTeMaTHKe

OOyuenue ydeOHOMY mnpeaMery «MaremaTuka» CTPOUTCS Ha CO3JaHUU
ONTUMAJIBHBIX YCIOBHH JIJIi YCBOCHHS MPOTPAMMHOTO MaTepuaia 00y4JaromuMHucs ¢
311P. bonbiioe BHUMaHUE yAEIAETCS 0TOOPY y4eOHOTO MaTeprasa B COOTBETCTBUU C
OPUHIIMIIOM JOCTYIHOCTH MPH COXpPaHEHUH oOIero 0a30BOro ypoOBHS, KOTOPBIM
JOJIKEH M0 COICPKAHUIO U 00beMy OBITh aIaTUPOBAHHBIM 151 oOy4varontuxcs ¢ 311P
B COOTBETCTBUM C HUX OCOOBIMH OOpa3zoBaTelbHBIMU TMOTpeOHOCTsIMU. Cremyer
o0nerunTh oOBJaJeHue MarepuaigoMm oOydarommmucs ¢ 3IIP mocpenctBom ero
JETANbHOTO OOBSICHEHUS C CUCTEMATUYECKUM MTOBTOPOM, MHOTOKPATHON TPEHUPOBKH

7



B TMPUMEHEHUU 3HAHWM, MCIOJIb3YysS MPUEMBl aKTyalu3aluu (BU3yasbHas oOIopa,
aMsITKa).

ApantupoBaHHass — paboyas — OporpaMMa  NpPEIyCMaTpPUBAaET  BHECEHHE
HEKOTOPBIX U3MEHEHUI: YMEHbIIEHNE 00BbEMA TEOPETUUECKUX CBEAEHUMN, BBIHECEHUE
OTHENBHBIX TEM WM UEJbIX pa3lieJoB B  MaTepuainbl i 0030pHOTO,
03HAKOMHUTEIBHOTO U3YUYECHHUSI.

HN3meHenuss nporpaMmsl B 5-9 Kiaccax

Mamemamuka 6 5 u 6 knaccax

B 03HaKOMHUTENBHOM IUIAHE U3YYAIOTCA CIEAYIOIIUE TEMBIL:

«Pumckass nymepanus», «PaBubie durype», «lluwmuaap, konyc, map», «Kyow,
«IIpssMoyronpHbBIN mapajuienenumneny, «llepemenienne Mo KOOPAUHATHON MPSAMOM»,
«Mopaynb yucna», «HucnoBble MpoMexyTkn»; «MacmTadb» (M3ydaercs B Kypce
«I"eorpadus»); «M300paxkeHrne reoMeTpruuecKux (GUryp Ha HETMHOBAHHOM Oymare
UCIIOJb30BAaHUEM LHUPKYJSA, JMHEWKH, YroJbHUKA, TpaHCHOpTUpa», «/lnuHa
oKkpyxHOCTH», «Ilmomane kpyra», «llapamiensueie npsmeliey, «llepneHIuKyaspHbIC
npsmelie», «OceBas U LEHTpaldbHAasi CUMMETPUU» (M3Y4aeTcsi B Kypce I'€OMETpHUH);
«beckoHeuHble MEPUOIUYECKHE JeCATUYHBbIE OpoOu. JlecaTnuHoe npuOIKEHHE
OOBIKHOBEHHOM ApoOm» (M3ydaeTcsi B Kypce ajireOphl).

YMEHBIIEHO KOJIMYECTBO YaCOB Ha CIEIYIOUIUE TEMBbL: «PenieHre JJOTHYeCKHii
3agaw», «/nuHa otpe3kay, «lllkaney, «PacrnpenenuTenbHblil 3aKOH YMHOMKEHHUS,
«3anuch  OpOM3BENEHUS C  OYKBEHHbIMH  MHOXuTensaMmu»,  «lloctpoeHue
KOH(Urypanuii U3 vacreil npsMoM, OKPYHOCTH HAa HEJIMHOBAHHON M KJIETYAaTOH
Oymare», «Jlenurenu u kpatHsle. [IpusHaku nenumoctny, «Hambonpmmii oOmmii
JENUTeNIb U HauMeHbllee obmiee KpaTHoe. J[eIMMOCTh CyMMBlI M TPOU3BEIACHUS.
«IIpuBenenue npodu K HOBOMY 3HaMeHaTeN0», «Haxox1eHrne 4acTu 1enoro 1 Leaoro
no ero yactu». «OKpyrjieHue IeCATUYHBIX Apolei». «PemieHue 3amad nepedbopom
BCEX BO3MOXHBIX BAPUAHTOBY». «(CocTaBlieHHEe OYKBEHHBIX BBIPAKEHUU IO YCIOBUIO
3amaun». BeicBOOOAMBIIMECS YaChl MOKHO UCIOJIB30BaTh HA MOBTOPEHHUE (B HAYaJe U
KOHIIE Y4eOHOT0 T0/1a), Ha U3y4ueHne Hanbosee TPYIHBIX U 3HAUUMBIX TeM: B V Kiiacce
— Ha pelleHNe ypaBHEHUH, PUBEICHHE ApOOH K HOBOMY 3HAMEHATENI0, YMHOKEHUE U
JIeNIeHUe JECATUYHBIX TpoOed, u3mepeHue yrioB; B VI kimacce — nelcTBus ¢
[IOJIO)KUTEJIbHBIMU M OTPULIATEJILHBIMU YHCIIAMH, PELICHUE YPABHEHUH, CIIOKEHUE U
BBIUMTAHUE YMCEI, COJIEPIKALINX LEIYI0 U APOOHYIO 4acTh, HA YMHOKEHUE U JIEJICHHUE
0OBIKHOBEHHBIX APOOEH.

Anzeopa

B 03HaKOMHUTENBHOM IUIAHE U3YYAKOTCA CIEAYIOIIHE TEMBI:
«ppaunoHanbHble yncia. JleicTBuTenbHble unciay, « CpaBHEHUE JEUCTBUTEIBHBIX
yucen, apuMeTHuecKre JCUCTBUS ¢ JEeUCTBUTEIbHBIMU YHcliamMu», «HaxoxaeHue
npuOMMKEHHBIX 3HAYEHUM KBajapaTHOro KopHs», «Teopema Buera», «Pemenus
YPaBHEHUM TPETHEN U YETBEPTOM CTEIIEHEN PA3JIOKEHUEM HA MHOXKUTEINY, «DYyHKIHUA Y
=Vx u ee rpadux», «llorpemHocTs M TOYHOCTh NPUOIMKEHUs», «UeTHble u
HedeTHble GyHKIMM», «DYHKIHA y=X"», «DYHKIHA y= ax’, ee TpaduK U CBOICTBA.
I'padukn GyHKIHH y=ax’ + N 1 y=a(x-M)?, «YpaBHEHHUE ¢ IBYMS IEPEMEHHBIMH H €r0
rpaduky», «I'padudeckuii crocod perieHus CUCTEMbl ypaBHEeHHI», «300pakeHue
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YJICHOB apU(METUYECKON U T€OMETPUUECKON MPOTrpeccuili TOUKaMU Ha KOOPIMHATHOM
MJI0CKOCTHU. JIMHENHBIN U SKCIIOHEHIUAIBHBIN pOCT. CIIOKHBIE TPOLICHTHD.

YMEHBIIEHO KOJINYECTBO YaCOB Ha CIEAYIOMHE TeMbL: «DopMyIibD,
«JloKa3aTenbCTBO TOXKIECTB», «JIMHEWHOE YpaBHEHHE C JBYMSI HEU3BECTHBIMU,
«I'padux nuHEHHOTO ypaBHEHHs C IByMs nepeMeHHbIMI», «['paduueckoe pemienue
JIMHEHHBIX YPaBHEHUI U CHUCTEM JIMHEHHBIX ypaBHEHMI», «CBOMCTBA KBaJAPaTUYHOM
(GYHKIII.

BricBoOOIMBIIIMECST Yachl PEKOMEHIYETCS MCIOJb30BaTh: JUIsSl  JIydIlen
npopaboTKu Hambojee BaXKHbIX TeM Kypca: «Pemienune ypaBHeHuit», «PerieHue
CUCTEM ypaBHEHUI», «COBMECTHbIE NEHUCTBUSA C Opo0sMuy», «lIprumeHeHue CBOWCTB
apu(pMETUYECKOTO KBAJPaTHOTO KOPHS»; Ha TIOBTOPEHHE, pEIICHHEe 3ajad,
npeoOpa30BaHUE BBIPAXKEHHMI, a TAK)KE HA 3aKPEIUICHUE U3YYEHHOT0 MaTepuara.

T'eomempus

OCHOBHOE BHHMaHHUE YHEISIETCS NPAaKTUUYECKONM HaIpaBIECHHOCTU Kypca,
UCKIIIOYMB U YMNPOCTUB HAMOOJIeEe CIOXKHBIA JUIsi BOCIPHUATHS TEOPETHUUECKHI
matepuas. Ha ypokax reoMeTpud HEOOXOAMMO MAaKCHUMAJIbHO HCIOJIb30BaTh
HarjsiiHbIE CpefcTBa OOyueHHus, OOJIbllle MPOBOJUTH MPAKTHYECKUX pabdoT ¢
yJalmMucs, pemars 3aaaud. CTpouTh pellieHre 3a/1ad Ipyu MOCTOSTHHOM O0paIieHun
K HarJISITHOCTH — PUCYHKAM M YEPTEkKAM.

O3HaKOMHTENBHO JAKOTCS TEMBI: «Teopemsl u JI0KAQ3aTeNbCTBO.
Axkcuomb», «Jloka3aTenbCTBO OT MPOTHUBHOTO», «(CyIIECTBOBAHUE U €IMHCTBEHHOCTH
MEPICHAUKYJIIpa K NpsIMon», «MeToa reoMeTpudeckux Mect», «Meton yaBOeHHs
MenuaHbl», «Teopema Paneca U TeopemMa O MPONOPLUUOHAIBHBIX OTpe3kax», «LlenTp
Macc TpeyrojibHuKa», «3MeHeHre TPUTOHOMETpUUYECKUX (DYHKIIMN MpU BO3pACTaHUU
yriiay, « DopMyJibl 1151 paliyCOB BIIMCAHHBIX U ONMIMCAHHBIX OKPY>KHOCTEN MPABUIIBHBIX
MHOTOYTOJIbHUKOBY», «YpaBHEHUE NpsiMoi», «J[BmkeHue», «CBOMCTBA JBHXKECHUS,
«TeopemMa O MOPOM3BEAECHHH OTPE3KOB XOPJ, TEOPEMBI O TPOU3ZBEIACHUU OTPE3KOB
CEKYILIHUX, TEOpeMa O KBAIpaTe KaCaTEeIbHON.

YMEHBIIIEHO KOJIMYECTBO YacOB Ha cieAyromue TeMmbl: «CUMMETpUYHbIC
¢urypsl. OCHOBHbIE CBOMCTBa OCEBOI CUMMETpUN», «LIeHTpaibHas CUMMETPHSI»,
«lTapannensusiii  mepenocy», «lloBopor», «lIpeoOpazoBanue nomobus. IlomgoOue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 33Ja4l HAa MOCTPOCHHUE C IMOMOIIBIO
LUAPKYJISI W JIMHEHMKW», «JlekapTOBbl KOOpAWHATBI Ha IUIOCKOCTW», «Pemenune
TPEYTroJaLHUKOBY, «[lomobue dhurypy.

BricBoOOIMBIIIMECS YaChl UCTIOIB3YIOTCS HA PEIICHUE 3a/1a4 U TIOBTOPEHUE.

Bepoamnocmo u cmamucmuka

B cBsizu ¢ TeM, 4TO AaHHBIN KypC BBI3BIBAET HAWOOJIBIINE CIIOXKHOCTH IS
obyuatomuxcsi ¢ 3I1IP, cBsizaHHBIE CO CHMKEHHBIM YPOBHEM pPa3BUTHS CJIIOBECHO-
JIOTUYECKOTO MBIIJICHUS, €r0 U3y4eHUe JOJDKHO CTPOUThCS Ha 0a30BOM YPOBHE U
JOCTYITHOM JIJIsi YYE€HHUKOB Marepuasie. OCHOBHOE BHHMaHUE CIIEIYEeT YIEIUTh
paszenaM, CBS3aHHBIMHA C IIOBTOPEHUEM IPOMIACHHOIO MaTepualia, YBEIUYUTH
KOJIMYECTBO YINPAXKHEHUN W 33JaHHM, CBSI3aHHBIX C MPAKTHYECKOW AEATEIBHOCTHIO
00yJaroImxcs.



[IepecMOTpEHO COAEPKAHUE TEOPETUUECKOIO MaTepuana M XapakTep €ro
U3JIOKEHUS: TEOPETUUECKUI MATEpUAIT MIPENOJHOCUTD B MPOLECCE PEUIEHUA 3a4a4 U
BBIIIOJIHEHHSI 3a/IaHUI HATJIATHO-TIPAKTUYECKOTO Xapakrepa; He TpeOOBaTh BbIBOAA U
3alIOMHHAHMS CIIOKHBIX (POPMYJI, pEIIEHUs HECTAaHAAPTHBIX, TPYIOEMKHUX 3aJIaHUM.
Psn TeM cienyeT u3y4arh B O3HAKOMUTEIBHOM IIJIAHE.

Buabl nesiteibHocTH o0y4yarommuxcs ¢ 3I1P, 00yc/ioBI1eHHBIEOCOOBIMHU
o0pa3oBaTe/IbHBIMH OTPEOHOCTAMHU M 00ecleYnBaKOIINe
OCMBICJIEHHOE 0CBOEHME COJIePKAHNM 00PA30BaAHUSA MO MPeAMETy
«MaremaTuka»

Conepxxanue BUIOB JesTenbHOCTH oOyuwatouuxcsa ¢ 3[IP onpenensierca ux
0CcOOBIMU 00pa30BaTENBbHBIMU MOTPEOHOCTAMU. [[OMUMO IIMPOKO HCIONB3YyEMBIX B
OOII OOO o0uux I BceX 00ydaroluxcsi BUAOB ACATEILHOCTU CIEIYET YCUIUTh
BH/JIbI JE€SATENBHOCTU CTIELM(PUUHbBIE JIJIS1 JAHHOW KaTeropuu JeTei, 00ecrneurnBarone
OCMBICIICHHOE OCBOCHHME COJAEpKaHMs OO0pa3oBaHUSA [0 MPEAMETY: YCHUJICHHUE
IPEIMETHO-IIPAKTUYECKON JECATENBHOCTH € AaKTUBU3ALMEN CEHCOPHBIX CHUCTEM;
4epelOBaHNE BHUJOB JICATEIIBHOCTH, 3aJCHCTBYIOIIMX pPa3jM4HbIE CEHCOPHBIC
CUCTEMBI; OCBOCHUE MaTepHasa ¢ OIOPON Ha AITOPUTM; «IIOLIArOBOCTH» B U3YUYECHHUH
MaTepuaa; UCI0JIb30BAHUE JOMOJHUTEIBHON BU3YyaJIbHOM OMOPHI (CXEMBbI, IIA0JIOHBI,
ONOpHBIE TaOJMIIBI); PEUYEBOM OTYET O MPOIECCE U pe3ysibTaTe JeATEIbHOCTH;
BBINIOJIHEHHE CIELMAJIBHBIX 33JaHul, OOECIEeYMBAIOIINX KOPPEKLHUIO pEeryJsuuu
y4eOHO-TI03HABATENBHOM IE€ATEIbBHOCTU U KOHTPOJIb COOCTBEHHOTO PE3yJIbTata.

Tematnueckas u TepMuHOIOrnyeckas jgekcuka coorsercrsyer OOII OOO0.

Jns oOyuvarommxcs ¢ 3IIP cyliecTBEeHHBIM SIBISIOTCA MPUEMBI PabOThI C
JEKCUYECKUM MaTepuaioM Mo mnpeamery. llpoBoaurtcs crenumanbHas pabora 1O
BBEJICHUIO B aKTUBHBIN CJIOBaph 0Oy4YalOIIMXCSl COOTBETCTBYIOLEH TEPMUHOJIOTHUU.
N3y4yaemble TEpMUHBI BBOJSTCS HA MOJMCEHCOPHOU OCHOBE, 00s13aTeIbHa BU3yalbHAs
HOJIEPIKKa, AITOPUTMBI pabOTHI C OIIPEIETICHUEM, OLIOPHBIE CXEMBI JIJIS1 aKTyaIu3aliu
TEPMHUHOJIOTHH.

Mecto yueOHOro npeamera «MaremaTnka» B y4eOHOM ILIaHe

B cootBerctBUM ¢ @DenepalbHBIM TOCYAapCTBEHHBIM 00pa30BaTEebHBIM
CTaHAApPTOM OCHOBHOrO 001ero oOpa3oBaHMs y4deOHbIM mpeamer «MaTtemaThkKa
BXOJUT B TMpeIMeTHyr o0nactb «MaTtematnka W WHGOpMATHKa» M SBISETCS
o0s13aTenbHBIM 711 u3yueHus. B 5-9 kiaccax yueOHbIl ipeamer «MaremaTukay

TPaJAUIIMOHHO M3Y4YaeTcs B paMKax CIEIyIOUIMX y4eOHBbIX KypcoB: B 5-6 kiaccax —
Kypca «Martematuka», B 7-9 kiaccax — KypcoB «AureOpa» (BKJIOYas 3JIEMEHTHI
CTaTUCTUKUA M Teopuu BeposiTHocTed) u «['eomerpus». Hacrosimeidt nporpammoit
BBOJMTCS CAMOCTOSITENIbHBIN y4eOHbI Kypc « BeposITHOCTh M CTaTUCTHKAY.
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Hacrosimieit mporpaMMoit mperycMaTpUBaeTCs BblelIeHHE B y4eOHOM IUIaHe Ha
M3y4YEeHHE MaTEeMaTUKH B 5—6 Kjlaccax S5 yueOHBIX 4aCcOB B HEZEIIO B TEUEHUE KAXK]IOTO
roja oOyueHus, B 7-9 kiaccax 6 yueOHBIX YaCOB B HEJEINIO B TEUCHHE KaXJIOTO rojia
oOyueHwusi, Bcero 952 yueOHBIX vaca.

Copepxxanue yueOHOoro mnpeaMera «MaremaTtnka», MPEACTABICHHOE B
aganTUpoBaHHOM paboueil mporpamme, cootBercTByeT ®I'OC OO0, IlpumepHoit
OCHOBHOM 00pa3oBaTeNbHON MpOrpaMMe OCHOBHOTO OOIIero oOpa3oBaHus,
[IpumepHOl aganTHPOBAHHOW OCHOBHOM 0Opa3oBaTeIbHON MporpaMMe OCHOBHOIO
o01ero o0pazoBaHus 00YUaAIOIIUXCS C 33JICPIKKON ICUXUYECKOTO Pa3BUTHSI.

PABOYAS IPOTPAMMA YYEBHOI'O KYPCA
«MATEMATHKAY. 5-6 KJIACCBI
Henu n3yyeHusi yaeOHOro Kypca

[IpuopuTeTHBIMU HEIIMHU 00yYEHUS MaTEMATHKE B 5—6 Kiaccax sSBJISIOTCS:

" OpoAoJKeHUE (HOPMHUPOBAHUSI OCHOBHBIX MATEMaTHYECKHUX MOHATHH (Yucio,
BEJIMYMHA, reoMeTpuueckas (urypa), o0ecrneynBaIMUX MPEEeMCTBEHHOCTh U
NEPCHEKTUBHOCTh MAaTEMATUYECKOI0 00pa30BaHMS 00YUYaIOIINXCS;

" pa3BUTHUE WHTEIUIEKTYyaJIbHbIX U TBOPYECKHUX CHOCOOHOCTEH OOywaroumxcs c
311P, nmo3HaBaTeIbHON aKTMBHOCTH, UCCIEAOBATEIIbCKUX YMEHUM, MHTEpeca K
U3YYEHUIO MaTEMATHKH;

* noaseaeHue oodyyatouuxcs ¢ 31IP Ha 1ocTynHOM AJi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MATEMATUKU U OKPYXKAIOLEro MUpa;

* (popmupoBaHuEe (QYHKIMOHAIBHOM MaTeMaTUYeCKOW I'pPaMOTHOCTH: YMEHUS
pacno3HaBaTh MaTEMaTUYECKUE OOBEKTHI B PEATbHBIX )KM3HEHHBIX CUTYalHIX,
IPUMEHSATH OCBOEHHBIE YMEHHMS JJI1 pPEUICHUs MPaKTUKO-OPHUEHTHPOBAHHBIX
3a/lay, HMHTEPIPETUPOBATH IMOJIYYEHHBbIE pe3ylbTaTbl W OLIEHUBATh HUX HAa
COOTBETCTBHE MPAKTHYECKOW CUTYyaIUU.

OcCHOBHBIE JMHHH COJIEp)KaHUs Kypca MaTreMaTuku B 5—6 Kimaccax —
apupMeTnyecKas U reOMEeTpuYecKas, KOTOPbIe pa3BUBAIOTCS MAPAUIENIbHO, KaXK/1as B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJHA OT JIPYroH, a B
TECHOM KOHTaKT€ W B3aUMOJACUCTBUU. Takke B Kypce MPOUCXOAMT 3HAKOMCTBO C
AJIEMEHTaMU aJIreOpbl U ONMUCATENbHON CTATUCTUKH.

N3yuenue apudmerndyeckoro Marepuaia HayMHAETCSd CO CHUCTEMATHU3alUU U
pPa3BUTHUS 3HAHUM O HATYPAJIbHBIX YMCIAX, MOJYYEHHBIX B HadalbHOU wikoze. [Ipu
TOM COBEPUICHCTBOBAHUE BBIYUCIUTEIBHOM TEXHUKH W (OPMHPOBAHHME HOBBIX
TEOPETUYECKUX 3HAHUW COYETAETCA C PAa3BUTUEM BBIUHUCIUTENBHOW KYJIbTYpHI, B
YaCTHOCTU € OOYyYEHHEM MPOCTEUIIUM MpUEMaM MPUKUAKA U OLUEHKH pe3yIbTaToOB
BbIUMCIICHU. M3yueHne HaTypabHbIX Ynces MPOAO0HKaeTcs B 6 Kiacce 3HaKOMCTBOM
C HAYaJIbHBIMU MOHATUSIMU TEOPUU JEITUMOCTH.

Jpyroii KpynHbIil OJOK B coliepKaHUU apu(PMETHUECKON JTMHUU — 3TO JPOOH.
Hauano n3ydennsi 0OBIKHOBEHHBIX U JICCSITHYHBIX APOOEi OTHECEHO K 5 Kiaccy. ITo
NEepBBIA 3Tall B OCBOGHUHU JpoOei, Korga MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHU
uaesiMH, TOHATUAMU TeMbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX IpoOeil B
MOJIHOM 00BEME MPENUIECTBYET U3YUEHHUIO JECATUUHBIX Apo0eH, 4To 1eaecooOpa3Ho
C TOYKM 3PEHUs JIOTUKU W3JIOKEHUs YWCIOBOM JIMHUM, KOTA IPaBWIA JEHUCTBUM C
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JECITUUHBIMM  APOOSIMH MOKHO OOOCHOBaThb YK€ M3BECTHBIMHM aJIrOpPUTMaMHU
BBINOJIHEHUS JEUCTBUM C OOBIKHOBEHHBIMM JPOOSIMH. 3HAKOMCTBO C JECSITHUYHBIMU
ApOOSIMH PAaCHIMPUT BO3MOXKHOCTH JJI MOHUMAaHUS OOYYaIOIIMMUCS MPHUKIAJIHOTO
MIPUMEHEHUSI HOBOW 3aIKMCH MPU U3YyYEHUHU APYTUX MPEIMETOB U MPHU MPAKTHYECKOM
ucnonp3oBanuu. K 6 kiaccy oTHecEH BTOpOM dSTam B HM3ydeHUHU JpoOeit, rre
MPOUCXOJUT COBEPIICHCTBOBAaHHE HABHIKOB CPAaBHEHHUs U MpeoOpazoBaHUsS IpoOeH,
OCBOEHHE HOBBIX BBIUYMCIUTENBHBIX aJITOPUTMOB, OTTAUNBAHNE TEXHUKU BBIYUCICHUH,

B TOM YHCJI€ 3HAYCHUI BBIPAKECHUM, COAEPKAIIMX U OOBIKHOBEHHBIE, U JIECATUYHbIC
IpoOu, YCTAHOBIICHUE CBSI3EH MEXITY HUMH, PACCMOTPEHHE TPUEMOB PEIIICHUS 33129
Ha apobu. B Hauane 6 kiacca NpOMCXOIUT 3HAKOMCTBO C MOHSTUEM MTPOLICHTA.

Oc00OEHHOCTBIO U3YUYEHUS MOJOKUTEIBHBIX U OTPUIIATENLHBIX YHCEIl SIBISETCS
TO, YTO OHU TAKXKE MOTYT PaCCMaTPUBATHCS B HECKOJLKO 3TarnoB. B 6 kimacce B Havae
n3yueHusi TeMbl «[1om0XKUTENbHBIE U OTPULIATENIBHBIC YKCIIA» BBIJIENAETCS MOATEMA
«llenmpie yucma», B paMKax KOTOPOW 3HAKOMCTBO C OTPHUUATEIBHBIMUA YHCIAMU U
JNEUCTBUSIMU C TIOJIOKUTEIBHBIMA M OTPULIATEIIBHBIMU YHUCJIaMU TMPOUCXOJUT Ha
OCHOBE COIEPXKATENBHOTO IMOAXO0JAa. OJTO TMO3BOJSAECT HA JOCTYIIHOM YPOBHE
MO3HAKOMUTD YYaIIUXCsl IPAKTUYECKU CO BCEMU OCHOBHBIMU MOHATHUSIMU TEMBI, B TOM
YyyCcji€ U C TpaBWJIaMH 3HAKOB MPU BBITIOJHEHUH apUDMETHUECKUX JEHCTBU.
N3yuyenue parioHaNbHBIX YMCEI Ha 3TOM HE 3aKOHYMTCS, a OyJeT MPOJIOIKEHO B
Kypce ajreOpbl 7 Klacca, 4TO CTaHEeT CIASAYIOIMIUM MPOX0I0M BCEX MPUHIIUIHATBHBIX
BOIIPOCOB, TEM CaMbIM pa3/ielieHue TPYJHOCTE obJieryaeT BOCIpUATAE MaTepurana, a
pacrnpeesieHie BO BpeMEHH CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Ipn 00yyeHUUM pElIeHHI0 TEKCTOBBIX 3a/lad B 5—6 Kilaccax HCIONb3YIOTCS
apupmMeTrdeckue npuémsel peireHus. TeKCToBbIEC 3a7auM, pellaeMble MpU O0TPaboTKe
BBIYHCIINTEIBHBIX HABBIKOB B 5—06 KJaccax, paCCMAaTPUBAIOTCS 33Ja4M CIEIYIOIINX
BUJIOB: 3aJlaud Ha JBWKEHWE, Ha 4YacTH, Ha TMOKYNKWH, Ha paboTry u
POU3BOJIUTENILHOCTh, HA MPOLIEHTHI, HAa OTHOLIEHWA W mponopuuu. Kpome Ttoro,
oOydJaromiecs 3HaKOMSTCS ¢ NpUEMaMH pEIIeHUs 3aJad MepedopoM BO3MOXKHBIX
BapUAHTOB, y4aTcs paboTaTh ¢ HH(POPMAIIUEH, TPEACTABICHHON B (popme TabauIl niu
qarpamm.

B apmantupoBanHO#l pabodeil mnporpamMme MpeaycMOTpeHo G(HOPMHUPOBAHUE
IPOIEIEBTUYECKUX alreOpandyecKux npeacTaBieHnid. bykBa Kak CHMBOJI HEKOTOPOTO
yucjaa B 3aBUCUMOCTH OT MAaT€MaTHYECKOr0 KOHTEKCTa BBOJUTCS IOCTEIEHHO.
BykBeHHasi CMMBOJIMKA IIMPOKO HCIOJB3YETCS MPEXKE BCEro IS 3aluCH OOIIMX
YTBEPXKICHUM W MNpENJoXKeHud, (opMyna, B YACTHOCTH JUIsi  BBIYMCICHUS
F€OMETPUYECKUX BEJIMUMH, B KAUECTBE «3aMECTUTEIIS» YHCIIa.

B kypce «Maremarukn» 5—6 KJIacCOB MPEACTABIICHA HATJISIAHAS T€OMETPHS,
HalpaBJICHHass Ha  pa3BUTHE OOpPa3HOTO  MBIILJIEHUS, MPOCTPAHCTBEHHOIO
BOOOpXKEHUS, N300Pa3UTEIIbHBIX YMEHUNU. DTO BaXKHBIN TAIl B U3yUCHUU T€OMETPUH,
KOTOPBIM OCYIIECTBISICTCS HAa HAISAHO-MPAKTUYECKOM YPOBHE, OINUPAETCs Ha
HarJSIIHO-00pa3HOe  MBIIUIEHWE OOydaromuxcs. bosblias poyib  OTBOJUTCS
MPAKTUYECKOM  AESATEIbHOCTH,  OMBITY,  3KCIEPUMEHTY,  MOJIECIUPOBAHUIO.
OOyuaromuecss 3HAKOMSTCSI C TE€OMETPUYECKUMH (UTypaMyd Ha TUIOCKOCTH U B
MPOCTPAHCTBE, C WX MPOCTEHIMMMHU KOHPUTYypaIusiMu, ydaTrcs u3o0paxkaTh HX Ha

12



HEJIMHOBAHHOW W KJIETYaTOM Oymare, pacCMaTpUBAIOT MX MpPOCTEMIIMe cBoWcTBa. B
npoliecce U3yyeHUs HarIsiIHOM F€OMETPUU 3HaHUS, MOJyUYeHHbIE 00y4YaroMMUCs B
HAYAJIBHOM IIKOJIE, CACTEMATU3UPYIOTCS U PACIIAPSIOTCS.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMYy IUIaHy B 5—6 KjaccaXx H3y4aeTcs WHTETPUPOBAHHBIN
npenMer «MaTemaTHKa», KOTOPBIM BKIIOYAeT apu(METHUYeCKuil wmarepuan u
HaIJIAIHY0 TE€OMETPUIO, @ TAKXKE IPOIEAEBTUYECKHUE CBEACHUS U3 allr€Ophl, JIIEMEHTHI
JIOTMKH U Hayaja OIMCaTeIbHOU CTaTUCTUKH.

VY4eOHbIil I1aH HA U3y4eHHE MaTeMaTHKU B 5—0 Kiaccax OTBOJUT HE MEHee 5
y4eOHBIX YacOB B HEJENIO B TEUEHUE KAXJIOTO roja oOydeHus, Bcero He meHee 340
y4eOHBIX YacCOB.

Coaep:xanue yueOHOro Kypca (1mo rogam o0y4eHus )

5 KVIACC

Hamypanonuie uucna u nynsp

Hartypansnoe uwncno. Psg narypanbubix uucen. Yuciao 0. M3o0paxenue
HATypaJbHBIX YUCEJ TOYKAMU HA KOOPJUHATHOM (YUCIOBON) IPSIMOMA.

[To3uunonHas cucTteMa CUuclIeHus. Pumckas Hymepayus Kaxk npumep
HENOUYUOHHOU CUCMEMbL CYUCTeHus . JIeCSTHIHAS CHCTEMA CUNCIICHIS.

CpaBHEHUE HATypaJIbHBIX YHUCEJ, CPABHEHUE HATYpPAJIbHBIX YHUCEI C HYJIEM.
Cnoco0sl cpaBHeHUs. OKpyTieHUE HATYpPaIbHBIX YHACE]T.

Clio’)keHue HaTypajbHBIX YMCEI; CBOMCTBO HYJS IMPHU CIOXKEHUHU. Bprumtanue
KaK JeilcTBUE, 00paTHOE CIIOKEHHUIO. YMHOXKEHUE HaTypalbHBIX YHCEI; CBOMCTBA
HYJISl U €IUHUILIBI TIPU YMHOXEHUHU. [[eneHue kak necTBue, 0OpaTHOE YMHOKEHHUIO.
KomrionenTsl  aelicTBui, CBA3b  MeExXAy HuMH. IIpoBepka  pesyinbrara
apudmeTrdyeckoro gevcTBus. llepemecTuTeNlbHOE W COYETATENbHOE CBOMCTBA
(3aKOHBI) CIIOKEHUS H YMHOXCHHS, pdacnpedeiumenpHoe C80UCMB0 (3aKOH)
VMHOJNCEHUA.

Hcnonb3oBanue OykB 111 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTA U 3aIiCH
CBOMCTB apr(METUUECKUX JTCHUCTBUM.

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

CreneHb C HaTypaJlbHbIM MOKa3aTeJeM. 3alKuch 4YHUCiIa B BHUIAE CYMMBI
pPa3psAIHBIX CIAracMbiX.

UucnoBoe BbIpaXeHUE. DBpluuciieHHME 3HAYEHUM YMUCIIOBBIX BBIPAKCHUN;
MOPANOK  BBINIOJHEHUS  AcUMCTBUM.  Mcmonb3oBaHWE  TIPU  BBIYMCIICHUAX
MEPEMECTUTEIILHOTO U COYETATEILHOTO CBOMCTB (3aKOHOB) CIIOKEHUSI U YMHOXKECHUS,
PAcnpeoenumenbHo20 C8OUCMBA YMHONCEHUS.

! 3)_IGCL " ajie€ KypCcuBOM 0003HAYECHBI TEMBbI, U3YUCHHUC KOTOPBIX IIPOBOJAUTCA B O3HAKOMUTCIIbHOM IUIAaHE. He,uaror
CaMOCTOATEJIBHO OIPCALCIIACT 00BeM n3y4aeMoro mMarepuaJia.
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Jpooun
[IpencraBierne o ApoOM Kak CIOCOOE 3alWCH  4YacTH  BEITMYHHBL

OO6bikHOBeHHBIE Ipobu. [IpaBunbHbBIe U HempaBUWiIbHBIE ApoOu. CMmemanHas Jpoob;

Ipe/iCTaBlIeHUE CMEIIaHHOM 1poOU B BUJI€ HETIPABUIILHOM APOOU U BBIJEICHHUE 1IEJION
YacTH YUCJIa U3 HENPaBUWIbHOW Apoou. M300pakeHne npodeil ToukaMu Ha YUCIOBOM
npsmoii. OcHOBHOE cBoWCTBO npobu. Cokpawernue opooeii. Ilpusedenue opobu x
HogoMmy 3HameHamento. CpaBHEHHUE IpOOEi.

CrnoxxeHue W BBIYMTAHUE JIpoOeil. YMHOXKEHUE U JieleHne Ipo0ei; B3auMHO-
obpatHble 1podu. Haxoocoenue wacmu yeno2o u yeio2o no e2o Yacmi.

Hecarnunas 3amuch apobeit. [IpencraBiieHue necITUYHOM 1poOW B BHJIE
00bIKHOBEHHOMU. M300paxkeHne NeCATHYHBIX APOOEH TOUKaMU Ha YHUCIIOBOM IMPSMOM.
CpaBHeHHE IECATUYHBIX APOOEH.

Apudmernueckue JCHCTBUA C  JACCATUYHBIMU  JApoOsimu.  Okpyenenue
oecamuyHvlx Opooell.

Pemenne TeKCTOBBIX 3a/1a4

Perienrie TeKCTOBBIX 3a71a4 apu(PMETHUECKUM CIIOCOOOM. PeuteHue n1oeuyeckux
3a0au. Peuwenue 3a0au nepebopom 6cex 8603M0O*CHbIX apuarnmos. VIconb30BaHue IPH
pEIIeHUH 3a71a4 TaOJIHI] U CXEM.

Pemiennie 3amad, coaep)KallMX 3aBUCHUMOCTH, CBSI3bIBAIOIINE BEJIIMYUHBIL:
CKOpOCTb, BpEMSI, pPACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh. EMHULIBI U3MEPEHUS:
Macchl, 00bEMA, IIEHBI; PACCTOSHUS, BPEMEHH, CKOPOCTU. CBA3b MEXKIY €IMHHUIIAMU
U3MEPEHUS KaXK10W BEJIMYHHBI.

Pemienne oCHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBienue qaHHBIX B BUJIE€ TAOJIUII, CTOJIOYATHIX TUATrPaMM.

Harasignas reomerpust

Harnsgueie npencrasieHus o Gurypax Ha IIIOCKOCTH: TOYKA, IpsiMasi, OTPE30K,
JIy4, YroJ, JIOMaHas, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. Yroiu. [IpsMon, ocTpsii,
TYHOU U pa3BEPHYTHIE YTJIbI.

JlmiHa oTpe3ka, METPUUECKUE €IWHHUIBI JUIMHBI. JIJIMHA JIOMaHOW, EPUMETP
MHOTOYyTOJIbHUKA. MI3MepeHre U OCTPOSHHE YIJIOB C OMOIIBIO TPAaHCIIOPTHPA.

Harnsguele npencraBieHus o (urypax Ha IUIOCKOCTH: MHOTOYTOJBHUK;
MPSIMOYTOJILHUK, KBaJpaT; TPEYTrOJIbHUK, O pageHcmae gueyp.

N3o0paxxenne ¢uryp, B TOM 4YHUCIE€ Ha Kieryatold Oymare. [locmpoenue
KOH@hueypayuii u3z yacmet NpsAMOU, OKPYHCHOCMU HA HEIUHOBAHHOU U KIemyamou
bymace. VIcnonb30BaHME CBOWCTB CTOPOH U YTJIOB NMPSMOYTOJIbHUKA, KBaApATa.

[lnomanas MNpSAMOYToJIbHUKA W MHOTOYTOJIBHUKOB, COCTaBJICHHBIX W3
NpPSIMOYTOJBHUKOB, B TOM 4Huclie (uryp, n300pakEHHBIX Ha KJeTyaToil Oymare.
Enunuiibl uamepeHus miomain.

Haenaonvie npeocmasnenus o npocmpancmeeHHblX Quaypax: npamoy20ibHblil
napannenenuneo, Kyo, MHo2o2panHuku. M3oopasicenue npocmenuux MHO202PAHHUKOS.
Pazeéépmxu xyba u napannenenuneoa. Coszdanue mooeneli MHO20CPAHHUKOS (U3
bymazu, nposoIoKU, NIACMUIUHA U OD.).

O6vém npamoyeonvHo2o napaiienenuneoa, kyoa. Eounuyst uzmepenus oovéma.
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6 KJIACC

Hamypanovnvie uucna

ApudpmeTnueckue IEHCTBUS C MHOTO3HAYHBIMU HAaTypaJbHBIMH YHUCIIAMHU.
YucnoBble BbIpaKEHUs, TOPSA0K IEHCTBUH, UCIIONIb30BaHUE CKOOOK. Mcnonb3oBanue
IPU BBIYMCIICHUSX IEPEMECTUTENBHOIO M COYETATEIBHOTO CBOWCTB CJIOXKEHUS M
YMHOXEHUS,  pacnpederumenvhoco  ceolicmea  ymuodcenus.  OKpyriieHue
HaTypaJbHBIX YHUCEIL.

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

Jlpoou

OObIkHOBEHHAs1 JpoOb, OCHOBHOE CBOMCTBO JpOOH, COKpaIeHUE IpoOeH.
CpaBHeHue U ynopsaounMBaHue poOeil. PemeHue 3amau Ha HaXxOXKIAEHHE YacTU OT
[EeJOr0 M LEeJIoro mo ero 4vactu. JlpoOHoe dYHClIo Kak pe3ynbTar JAejICHUs.
[IpencraBienue AecsITUYHOW ApoOU B BHUZI€ OOBIKHOBEHHOH OpOOH M BO3MOXKHOCTH
IpEICTaBICHNUs OOBIKHOBEHHOM NpoOM B BUJIE AeCATUYHOHU. JlecaTnuHble ApodU U
MeTpuYecKas cuctemMa mep. ApupMeTHUYeCKHe IEUCTBUS U YUCIIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMH U JECATUUYHBIMH IPOOSMHU.

OtHomenue. JleneHue B JAaHHOM OTHOLIEHWU. Macwimab, TPONOPIHUSL.
[Iprmenenne mponopunii py PEMICHUH 3a/1a4.

[TonsiTue npoueHTta. Beraucienne nporeHTa OT BEIMYMHbI U BEJIMYUHBI 10 €€
MPOLIEHTY. BbIpakeHHe MNPOLEHTOB JECATUYHBIMHU JApoOsimu. Pemienuwe 3agad Ha
MPOLICHTHI. BhIpa)keHre OTHOLIEHUS BEJIMYUH B IPOLICHTAX.

Ilonosxcumenvuvie u ompuyamenvHovle yucia

[TonoxxurenbHble W oTpuuaTeNbHble uucna. Llensie umcna. Mooynw uucna,
eeomempuieckas unmepnpemayusi Mooyia uucia. V3o0paxeHue uyucen Ha
KOOPAMHATHOM IIpsAMON. Yucnosvie npomedxcymxu.

CpaBHeHue uucen. ApupMeTHUECKHE JEHUCTBUS C TOJOXKUTEIbHBIMU U
OTPULIATEILHBIMHU YHACIAMU.

[IpsiMoyroJsibHasi cucTeMa KOOpPJMHAT Ha IMJIOCKOCTH. KoopauHaThl TOUKM Ha
IJIOCKOCTH, abcuucca U opauHara. IloctpoeHue Touek U Guryp Ha KOOPAMHATHOM
MJIOCKOCTH.

bykeennuie eviparcenun

[Ipumenenue OyKB AJIs 3alIMCHU MAaTEMaTUYECKUX BBIPAKEHUN U TIPEITIOKEHUM.
CBoiicTBa apu(pMETUUYECKUX JEHUCTBUN. byKeeHHble 6blpadceHusi U YUCI08ble
noocmaroeky. bByKBEHHbIE PaBEHCTBA, HAXOXKJIEHUE HEU3BECTHOTO KOMIIOHEHTA.
@opMyibl; (HopMyJbl IEpUMETpPa M IUIOMIAA MPSMOYTOJIbHUKA, KBaJapaTa, 00béma
napannenenuneoa u Kyoa.

Pewenue mexkcmoswix 3a0au

Perenne TeKCTOBBIX 3a/1a4 apuPMETHUECKUM CIIOCOOOM. Pewsenue nocuueckux
3adau. Pewenue 3a0au nepebopom ecex 603MOINCHbIX 8APUAHTOS.

Pemenue 3amay, coaepKalux 3aBUCUMOCTH, CBSI3BIBAIOIIMX BEJIUYHMHBL:
CKOPOCTb, BPEMsI, PACCTOSHHE; LIEHA, KOJMYECTBO, CTOUMOCTD; IIPOU3BOJUTEIBHOCTD,
Bpems, 00bEM paboThl. EnuHHUIBI M3MEpeHus: Macchl, CTOMMOCTH; PAaCCTOSHUS,
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BpPEMCHH, CKOPOCTH. CBs3b MCXKAY CAMHHUIaMHU U3MECPCHUA K&)KIIOﬁ BCIIMYNHBI.
Pemenue 3a7a4, CBA3aHHBIX C OTHOICHHUEM, ITPONOPIHHUOHAJIBbHOCTEIO BEJINYNH,
MMpOOCHTAMHU, PCIICHUC OCHOBHLBIX 3a1a4 Ha I{pO6I/I H IIPOLICHTHI.

Ouyenka u npukuoxa, okpyeieHue pe3yibmamd.

Cocmasnenue 6YK8EeHHbIX BbIPANCEHULL NO YCI08UIO 3A0AYlU.

[TpencraBicHHe MaHHBIX C IOMOIIBI0 Tabmum W jauarpamMMm. CrojOuaThie
JUarpaMMbl: YTCHHE U TIOcTpoeHue. UTeHHe KPYroBBIX JTHArPaMM.

Haznaonaa zeomempu

Harnsaasle npeacTaBiieHus o GUrypax Ha IDIOCKOCTH: TOYKA, MPpsSMasi, OTPE30K,
Jyd4, YroJj, JJOMaHast, MHOTOYT'OJIbHUK, YeThIPEXYTOJBLHUK, TPEYTOJIbHUK, OKPYKHOCTB,
KpYT.

Bzaummnoe pacnonosicenue 08yx npsamuvix Ha niocKkocmu, napaiieibHvle npsamvle,
nepneHouKyisapHole npsimvle. VI3MepeHUue PacCTOSHUN: MEXITy ABYMS TOYKaMH, OT
TOYKH JI0 TIPSAMOI; JUTHHA MapIIpyTa Ha KBaAPaTHOU CETKe.

M3MmepeHne W TIOCTPOCHHE YIJIOB C IIOMOIIBIO TpPaHCHIOPTUpA. Bubl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIH, IPSIMOYTOJIBHBIH, TYHOYTOJIbHBIH;
paBHOOCIPEHHBIH, PaBHOCTOPOHHUIA. YeThIpEéXyrobHUK, IPUMEPBI
YeTBIPEXYTOJILHUKOB. [IpSIMOYTONBHUK, KBaapaT: WCIOJIL30BAaHUE CBONCTB CTOpOH,
VTJIOB, TUArOHAIICH. M300pasicenue ceomempuieckux gpueyp Ha HeluHOBAHHOU OyMaze
C UCNONL30BAHUEM YUPKYJIA, JUHEUKU, YeoabHuKa, mpancnopmupa. Iloctpoenus Ha
KJIeT4aTon Oymare.

[Tepumetp MHOTOYTONBHUKA. [IOHATHE IIOMAAH GUTYPBI; CIUHUIIBI U3MEPCHHS
wiomniaau. [TpuOmmkéHHOE N3MEpPEHHE ILIOMAAN (GUTYpP, B TOM YHCIIC Ha KBaJApaTHOU
ceTke. [Ipubausicénnoe usmepenue OUHbL OKPYICHOCIU, NA0UA0U KpYed.

Cummempusi: YeHMpaivbHas, ocesas u 3epkaivhas cummempuu. Ilocmpoenue
CUMMEMPUUHBLX PUYD.

Haeznsaonvie npedcmasnenus o npocmpancmeeHHulx gueypax: napaiieienuneo,
KyO, npusma, nupamudd, KOHYC, UYUIUHOp, wap u cepa. Hzobpadsicenue
npocmpancmeenHvlx gueyp. llpumepvt pazeépmox MHO20CPAHHUKOS, YUIUHOPA U
konyca. Cozdanue mooenell NpoCmMpancmeeHHvlx ¢ueyp (u3 oymacu, nposooxu,
naACMUIUHA U Op.).

llonamue o6wvéma, eounuyvl uzmeperus oowvéma. OOBEM NPAMOY20NbHO2O0
napannenenuneoa, Kyoa.
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PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA».
7-9 KJIIACCBI

Henu n3yyeHusi yaeOHOro Kypca

AnreOpa sBIIS€TCS OJHMM M3 OMNOPHBIX KYpPCOB OCHOBHOM IIIKOJIBI: OHa
o0OecrieuynBaeT M3y4yeHUE JPYruX NUCLIMIUIMH, KaK €CTeCTBEHHOHAY4YHOIrO, TaK H
T'YMaHUTAPHOTO IIUKJIOB, €€ OCBOCHUE HEOOXOIUMO JIJIsl POJAODKEHUS 00pa30BaHus U
B IOBCEIHEBHOW >XM3HHU. Pa3BuTHe y 0OydaromMXCSd HAYYHBIX MPEJICTaBICHUN O
IIPOUCXOXKJEHUN U CYIIHOCTH alireOpanyecKux aOCTpakiui, crnoco0e OTpakeHHs
MaTEMaTUYECKON HAayKOW SIBIIEHUW U TMPOIIECCOB B NPHUPOAEC U OOIIECTBE, POJIH
MAaTEMaTUYECKOrO MOJICIMPOBAHUS B HAy4YHOM T[O3HAaHUM U B TNPAKTHKE
Croco0CTBYeT (HOPMHUPOBAHMIO HAYYHOTO MHUPOBO33PEHUS M KAueCTB MBIILICHHUS,
HEOOXOAMMBIX ISl aJanTaluyd B COBpEMEHHOM LudpoBoM obmiectBe. M3yueHue
anreOpsbl €CTECTBEHHBIM 00pa3oM O0ECHedYrBaeT pa3BUTHE YMEHHUS HaOII0AaTh,
CpaBHHMBaTh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBAaTH CBOWM JCWCTBHS W BBIBOJBI,
dbopmynupoBath yTBepxkaAcHUs. OcBOeHUE Kypca anreOpbl 00eClieunBaeT pa3BUTHE
JIOTUYECKOrO0 MBIIUIEHUS] O0OYyYarolIMXCS: OHM HUCHOJB3YIOT JEIyKTUBHBIE U
MHAYKTUBHBIE PacCyXJIeHUs, 0000IIeHHNE U KOHKPETU3allMi0, a0CTparupoBaHUE U
aHasiornto.  OOydeHue  anreOpe  mpeAmnojaraeT  3HAUUTEIbHBIH  O0BEM
CaMOCTOSITEJIBHOM ~ JIEATENbHOCTH  OOYYaloUIMXcs, IO3TOMY CaMOCTOSITENIbHOE
pellIeHre 33/a4 €CTECTBEHHBIM OOpa3oM SIBISIETCS pealu3alei AesTeIbHOCTHOTO
OpUHLKIIA O0yUYEHUSI.

B crpykrype nporpammbl yd4eOHOro Kypca «Auredpa» OCHOBHOW ULIKOJIBI
OCHOBHOE MECTO 3aHHMAIOT COJAepXKaTelbHO-MeTOANYeCKne JuHuu: «Yucna u
BBIUMCIICHUS; « ANTreOpandecKue BhIpaXEHU; « Y PaBHEHUSI 1 HEPABEHCTBAY;
«Dynkuny. Kaxxnas u3 aTux comepkareabHO-METOINYECKUX TUHUIN pa3BUBAETCS HA
OPOTSHKEHUU TPEX JIET M3YyUEHHUsl Kypca, €CTECTBEHHBIM 00pa3oM MeperuieTasich U
B3aUMOJEHUCTBYSl ¢ IPYTMMH €ro JIMHUSAMU. B Xone n3ydeHus Kypca oOydaromumes
OPUXOJUTCS JIOTMYECKU PacCyXkAaTh, HCIOJb30BaTh TEOPETHUKO-MHOKECTBEHHBIM
A3bIK. B CBSI3M ¢ 3TUM 11€71€C000pa3HO BKJIIOUUTH B MPOTrpaMMy HEKOTOPBIE OCHOBBI
JIOTUKH, MPOHU3BIBAIOLIME BCE OCHOBHBIE pa3/ieibl MATEMAaTHYECKOT0 0Opa30BaHUs U
CHOCOOCTBYIOLIME  OBJAJECHUI0O  OOy4YalOIIMMHUCA  OCHOB  YHUBEPCAJIBHOTO
MaTEeMaTHUECKOTO sI3bIKa. TakuM 00pa3oM, MOKHO YTBEPKIATh, YTO COJEPKATEIHHON
U CTPYKTYpPHOM OCOOEHHOCTBIO Kypca «AnreOpa» SIBISETCS €ro WHTETPUPOBAHHBIN
XapakTep.

Comepxxanne nuHHUM «Yucna W BBIYUCICHUS» CIY)KAT OCHOBOW IS
JAJIbHEHIIIETO M3YYCHHsS] MAaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYarOIIMXCS
JIOTUYECKOTO MBIIUICHUs, (POPMHUPOBAHUIO YMEHUS IOJIb30BAThCA aIrOpUTMaMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX [JIsl TIOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATHS O YUCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PallMOHAIBHBIMU U
MppALMOHATIBHBIMUA YHCIaMU, (POPMUPOBAHUEM NPEICTaBICHUN O JAEUCTBUTEIHLHOM
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yyclie. 3aBepllieHre OCBOCHUS YMCIOBOM JIMHUU OTHECEHO K CTapIIEMy 3BEHY OOIIETro
o0pa3oBaHus.

CopeprkaHue IByX alreOpandecKuX JIMHAN — « Are0pandecKue BIPaKEHU» U
«YpaBHEHUS U HEPaBEHCTBA» CHOCOOCTBYEeT (OPMUPOBAHUIO Yy OOYUYaAIOIIUXCS
MaTeMaTUYeCKOro anmnapara, HEOOXOAUMOro I pEelIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX IPEAMETOB M MNPAKTUKO-OPUEHTHPOBAHHBIX 3aJady. B OCHOBHOM MIKOJIE
yueOHBI MaTepuayn TPYIIUPYETCsS BOKPYT PaIlMOHAJIBHBIX BbIpaKeHUMl. AnreOpa
JEMOHCTPUPYET 3HAUCHUE MAaTEMATHUKU KaK SI3bIKa JIJISI IOCTPOEHUSI MAaTEMaTUYECKHUX
MoOjIeJiel, OMUCaHUsl MPOIIECCOB U SBJICHUN peajbHOro Mupa. B 3amaunm oOydeHwus
anredpe BXOIAT TaKXe JajbHEHIIee pa3BUTHE AITOPUTMHUUYECKOTO MBIIIJICHUS,
HE0OXOIUMOI0, B YaCTHOCTH, HJii OCBOEHHUs Kypca WHGOPMATHKH, U OBJIAJCHUE
HaBbIKaMHU JIEYKTUBHBIX paccykaeHuil. [IpeodpazoBanue CMMBOIBHBIX ()OPM BHOCUT
CBOM crnenupuUecKuid BKIAJ B pa3BUTHE BOOOpaXKeHUs, CIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUYECTBY.

Conepxanue (QyHKIIMOHATBHO-TpA(UUYECKOW JIMHUM HAIEJICHO Ha MOJy4YeHUE
IIKOJIbHUKAMH 3HaHUA O (PYHKLIMSIX KaK BaKHEWIIEH MaTeMaTHYEeCKOW MOJAENU s
OMMCAHUSI U HUCCJIENOBAHMS Pa3HO-00pa3HbIX MPOILIECCOB W SIBJICHUN B MPUPOJE U
oOuiectBe. M3yueHue 3TOro marepuana CrocOOCTBYET Pa3BUTHIO y OOyUYarOLIUXCS
YMEHUS UCIIOJIb30BaTh PA3JIMYHbIC BBIPA3UTEIBHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIIOBECHBIEC, CHMBOJHMYECKHE, TIpaduueckue, BHOCUT BKIad B (POpPMHUpPOBAHUE
IIPEACTABICHUM O POJIM MATEMATUKHU B PA3BUTUU LMBUIM3ALMH U KYJIbTYPBI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CormacHo yuyeOHOMY TulaHy B /-9 Kiaccax wu3ydaercss Y4YeOHbBIH Kypc
«AnreOpa», KOTOPBIM BKIIOYAET CIEAYIOIIMEe OCHOBHBIC DAa3AeNbl COJNEPIKaHUSA:
«Yucna ©  BBIUMCICHUS», «ANTEOpanyecKue BBIPAXKEHUSN», «YPAaBHCHHS W
HEPaBEHCTBa», « DYHKIIUNY.

VYueOHbIN MJIaH HAa U3ydeHue anredpbl B 7-9 Kiaccax OTBOJIUT HE MeHee 3
y4eOHBIX YacOB B HEJENIO B TEUEHHE KaXJOTo rojia oOy4eHHs, BCEro 3a TPU rojaa
oOyuenus — He MeHee 306 yuyeOHBIX 4acoB.

Copepxanue yueOHOro Kypca (1mo rogam o0y4eHmus)

7 KIIACC

Yucna u eviuucnenusn

PanuonanbHbie yuciaa

JIlpoOu OOBIKHOBEHHBIC W JIECSITHYHBIC, TIEPEXOJ OT OHOU (POPMBI 3aMKCH
npobeit k gpyroit. [loHaTwe panuMoOHAJIBHOTO 4YHWCA, 3alucCh, CpaBHEHUE,
VOOPSAIOYMBAHUE  PAIlMOHATBHBIX  uncel.  ApudMmeTudyeckue  JeHCTBUS  C
palMOHAILHBIMA YHMCJIaMu. PerneHue 3aqay U3 peajibHOW MPaKTHKKA Ha 4acTH, Ha

18



JpOOH.

CreneHb C HaTypajJbHBIM TIOKa3aTelieM: ONpeleseHue, MnpeodpazoBaHue
BBIPA)KEHHI Ha OCHOBE ONPEEICHUS, 3aIIUCh OOJIBIINX YHCET.

[Ipo1ieHThl, 3aMKuch NPOLEHTOB B BUAE APOOH U ApOOU B BUAE NMPOLEHTOB. Tpu
OCHOBHBIE 33/1a4d HA MPOLEHTHI, PELICHHE 33]a4 U3 PEaIbHON MPAKTUKHU.

[IpuMeHEHUE  TNPU3HAKOB  JACIUMOCTH, Pa3JIOKEHUE HAa  MHOXKUTEIU
HATypaJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM  4HClIe TpsiMas W oOpaTHas
[IPONOPLIMOHAIBHOCTH.

Anzebpauueckue gviparicenus

[IepeMeHHBIE, YHCIOBOE 3HAYEHUE BBIPAKECHUS C MEpeMEeHHOU. JlomycTumbie
3Ha4Y€HUsl NepeMeHHbIX. [IpencraBiieHre 3aBUCUMOCTH MEXKIY BEIMYMHAMH B BUJIE
dbopmybl. Beraucienus no gopmynnam.

[TpeoOpa3oBanre OYKBEHHBIX BbIPaKEHUH, TOXK/IECTBEHHO PABHBIE BHIPAKEHUS,
npaBuia MnpeoOpa3oBaHMUsl CyMM W IMPOM3BENCHMI, NpaBUiia PACKPBITHS CKOOOK M
MIPUBEJEHUS IOI00HBIX CIIaraeMbIX.

CBoliCcTBa CTENEHU C HATYpPaJIbHBIM I1I0KA3aTEIEM.

OpHowiensl 1 MHOrowieHbl. CrteneHb MHOroudseHa. Cio)KeHUe, BBIYMTAHME,
YMHOXXEHHE MHOTOYWIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBAIpAaT CYMMBI U
KBagpaT pasHocTH. Popmyiia pa3HOCTH KBagpaToB. Pa3imokeHue MHOTIOYJIEHOB Ha
MHOKHTEJIH.

Ypaenenusa

VYpaBHeHHE, KOpEHb YypaBHEHHUs, IMpaBWiIa MpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCUJIBHOCTb YPABHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM IEPEMEHHOM, YMCIO KOPHEW JMHEHHOIO
YpPaBHEHMS, PEIICHUE JIUHENHBIX YpaBHEHUN. COCTaBIEHUE YPABHEHUM IO YCIOBHIO
3a1aun. Pemenne TekCTOBBIX 3a/1a4 ¢ MOMOIIBI0 YPABHEHU M.

Jluneiinoe ypasnenue ¢ 08yms nepemennbiMu u e2o 2pagux’. CrucreMa IByX
JVHEWHBIX YpAaBHEHHW C JBYMsI INEPEMEHHBIMU. PelleHue cucrteM ypaBHEHHI
croco0OoM ToJICTaHOBKU. [IpuMephl peleHns TEKCTOBBIX 33J1ad C MOMOLIBI0 CHCTEM
YpaBHEHUM.

Koopounamot u ecpagpuxu. @ynkuyuu

Koopaunara Touku Ha npsMoi. UucnoBele MpomMexyTKu. PaccTosHre Mexay
JBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[MpssmoyromnpHas cucteMa koopauHat, ocu OX u Oy. AbGciucca u opArHATa TOUYKU
Ha KOOpJMHATHOM TuiockocTu. [Ipumeps rpadukoB, 3aganHbix dhopmynamu. UteHue
rpauKoOB peaJbHbIX 3aBUCUMOCTEH.

[Monsitue pynkmm. ['paduk Gynkimmu. CroiictBa dhynkiwmii. JInneiinas GyHKIus,
e€ rpaduk. I'paduk pyukimu y = KX + b. Ipaguueckoe pewenue nunetinvix ypasnenui
U cucmem JUHEUHbIX YPAGHEHUII.

2
3)_IGCL " fajie€ KypCuBOM 0003HaYEHBI TEMBbI, U3YUCHHNC KOTOPLIX NPOBOJAUTCSA B O3HAKOMUTEJIILHOM ILJIaHE. Heaaror
CaMOCTOATEJIbHO OIPCALCIIACT 00BeM n3y4aeMoro mMarepuaJia.
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8 KJIACC

Yucna u eviuucnenusn

KBagpatHbeiii KopeHb u3 uyucina. [lonamue o006 uppayuoHaibHOM Uuce.
Hecamuunvie npubnudicenus uppayuoHanvHuix yucen. CBOMCTBa apu(METHUECKUX
KBaJPAaTHBIX KOPHEH M MX MPUMEHEHHE K MPEoOpPa30BaHUIO YMCIIOBBIX BHIPAKCHUA U
BBIUHCIICHUAM. /[elicmeumenvHbvle Yucia.

CremneHb ¢ UeIbIM MTOKa3aTeNneM 1 €€ cBoricTBa. CTaHapTHAs 3alKCh YNCTA.

Anzebpauueckue gviparicenus

KBagpaTHbIil TpEXUIEH; pa3oKeHUE KBAAPATHOTO TPEXUIEHA HA MHOKHUTEIH.

Anrebpandeckast 1po0b. OCHOBHOE CBOMCTBO alreOpanvyeckoi IpoOu.
CnoxxeHuve, BBIYUTAHUE, YMHOXEHHE, JCJIeHHE anreOpandyeckux  ApoOeil.
PanronanbpHbie BhIpaXEHUS U UX MPEe0Opa3OBaHHUE.

Ypasnenus u nepasencmea

KBagpatHoe ypaBHeHHe, popMylia KOpHEH KBaJpaTHOIO ypaBHEHUs. 1eopema
Buema. Pemenne ypaBHeHHM, CBOIAIINXCA K TUHEWHBIM U KBaaApaTHbIM. [IpocTenmme
IpOOHO-pallMOHAIbHBIE YPABHEHHUS.

I'paguueckas unmepnpemayus ypaguenuti ¢ 08yMs NEPEMEeHHbIMU U CUCTEM
JIUHEUHbIX VPAGHeHUll ¢ 08yMsa nepemenHvimu. lIpUMepbl peElIeHUs CHCTEM
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

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 OJHON EPEMEHHOM.

Dynkyuu

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

I'padux dbynkuuu. Urenue cBoilcTB pyHKUMU 10 €€ rpaduky. [Ipumepsl
rpa@ukoB (QYHKIHA, OTPaXKAIOIIUX peaJbHbIE MPOIIECCHI.

@DyHKIMY, OMNHCHIBAIOIIME TMPSIMYI0 UM OOpaTHYH MPOIMOPIHOHAIBHBIC

3aBUCHMOCTH, uX rpaduku. OyHkmuuy = X5,y = X,y = VX ¥ = f;. I'paguueckoe

peuleHue ypasHe Uil u cucmem ypagHeHui.

9 KJIACC

Yucna u evivucienusn

JlecTBUTEIBbHBIE YHCJIA

PannonanpHbIe YUCHA, UPPAUUOHATbHBIE HUCAA, KOHEUHble U OecKoHeuHble
OoecsmuuHvle Opodbu. Muooicecmeo OelicmeumenbHbiX Yuces, 0elucmeumeibHble YUcia
Kak beckoHeunble decamuynvie Opobu. B3aumno 00HO3HAUHOE COOMBEMCMBUE MENCOY
MHOHCECMBOM OClICMBUMENbHBIX YUCET U KOOPOUHAMHOU NPSIMOILL.

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

N3mepenusi, NpudIHKeHUsA, OLIEHKHN
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Pa3mepbl OOBEKTOB OKPY’KAIOIIETO MHpPA, AJIUTEIBHOCTh IPOLIECCOB B
OKPY’KAIOILIEM MHpE.

[TpubnmkEéHHOEe 3HAUYEHHE BEJIMYMHBI, TOYHOCTH MpHOIIMKeHusa. OKpyrieHue
yucen. [Ipuknaka u oneHka pe3ysbTaTOB BEIYUCICHUM.

Ypasenenusa u nepasencmea

YpaBHeHuUs ¢ OTHOM NepeMEeHHOM

JInnerinoe ypaBHeHuE. Pelienue ypaBHEHUM, CBOSIINUXCS K JIUHEHHBIM.

KBagpatHoe ypaBHeHue. PenieHne ypaBHEHHM, CBOISAIIMXCA K KBAJPATHBIM.
bukBanpatHoe ypaBHeHUE. [Ipumepsvl peuieHus ypasHeHul mpemvel U 4emeepmou
cmenemnel pasiodHceHuem Ha MHONCUMENU.

Pemmenne npoOHO-palnOHATBHBIX YPaBHEHUH.

Pelienne TeKCTOBBIX 3a/1a4 ajareOpanyeckuM METOIO0M.

CucreMbl ypaBHeHU

VYpaBHeHuE C IBYMs NEpeMEHHbIMU U ero rpaduk. Pemienue cucrteM AByX
JMHEWHBIX YPAaBHEHUM C IBYMs IIEpEMEHHBIMHU. PelieHue cucreM AByX ypaBHEHH,
OJIHO W3 KOTOpBIX JIMHEHHOE, a JApyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aJireOpaniyeckKuM CIIOCOOOM.

HepaBencrBa

HucnoBeie HEPABEHCTBA U UX CBOMCTBA.

Pemienne JIHMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOU. Pemienue cucrem
JUHEWHBIX HEPABEHCTB C OAHOW mepeMeHHOM. KBanpaTHele HepaBeHCTBa.
I'paduueckas uHTEpHnperanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYyMs
[IEPEMEHHBIMH.

Dynkyuu

KBagparuunas dyukuus, e€ rpaduk u cBoiictsa. [lapabona, koopauHaThI
BEPIIMHBI TapadOoIbl, 0Cb CAMMETPHUH MAapadOJIbL.

['paduku byHKITHIA: y = kx, y = kx + D, y= X,
y = yX, ¥ = KHux cBoicCTBa.

X

Yucnoewvie nocnedogamenbHocmu

Omnpenesnenue ¥ criocoObI 3aJaHUS YUCJIOBBIX MOCIEA0BATEIbHOCTEH

[IoHsiTHE YMCIOBOM MOCIEIOBATEIBHOCTH. 3aJaHHUE MOCIEN0BATEIBHOCTH
peKyppeHTHO# (hopmyIioi u popmyIoit N-ro uieHa.

ApudmMeTHyecKas U reoMeTpuyecKasi Nporpeccum

Apudmernueckass U reomeTpuyeckas mnporpeccur. Popmyiasl N-ro WieHa
apu(pMETHIECKON ¥ TEOMETPUIECKOM MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

Hzobpadsxcenue unenos apugmemuueckou u 2eoMempudeckol npocpeccuil
MOYKAMU HA KOOPOUHAMHOU NIOCKOCMU. JIUHElHbIl U IKCNOHEHYUANbHbI DOCHI.
Croorcrvle npoyenmui.
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PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «'EOMETPUS».
7-9 KJIACCBI

Henu n3yyeHusi yaeOHOro Kypca

O6mue uenu uzydenus yueoHoro kypca «I'eomerpusi» npeactasiensl B [IOOI1
OOQO. Onu 3akimOyaroTCsA, MPEXKIAE BCErO0 B TOM, YTO HA YpOKaxX TIeOMETpUU
oOydJaronuiicss y4uTCsl MPOBOJUTH JIOKA3aTENbHBIE  PACCYXKIECHHS, CTPOUTH
JIOTUYECKNE YMO3aKIIOYEHUsA, JOKa3blBaTh HMCTUHHBIE YTBEPKICHHS WU CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, IIPOBOJNTH PACCYKJICHHUS «OT MPOTHUBHOIO», OTINYATh
CBOMCTBa OT MPU3HAKOB, (POPMYJIHMpPOBaTH OOpaTHbIE YyTBEpKIeHUs. B oOyuenuun
YMEHHUIO pacCyk JaTh COCTOUT Ba)XHOE BOCHUTATEIbHOE 3HAYEHUE W3YYCHUS
r€OMETPHUH, IPUCYIIIEC UMEHHO OTEUECTBEHHON MaTeMaTHYECKOM IIKOJIE.

BTopoii 1enp0 H3ydeHUs] TEOMETPUM SIBJISIETCS HCIIOJBb30BAHUE €€ Kak
WHCTPYMEHTA MpPU PEIICHUM KaK MaTEMaTHYECKHX, TaK M MPAKTUYECKUX 3ajad,
BCTPEUAIOIIUXCS B PEAbHOM KU3HU. ITOMY COOTBETCTBYET BTOPAsi, BHIYUCIUTEIbHAS
JUHUST B WU3YYCHUU TEOMETPUU B IIKoJe. [[Is ATOro yuyuTeno peKOMEHIyeTCs
noA0OMpaTh 3ajladyd MPAKTUYECKOro XapakTepa JJisi pacCMaTpUBAEMbIX TE€M, YUYUThb
00y4Jaronuxcsi CTpOUTh MaTEMAaTUYECKUE MOJIEIH PEalbHbIX KU3HEHHBIX CUTYAIIH,
IPOBOJNTh BBIYMCIEHUS W OLICHMBATh aJI€KBAaTHOCTh IOJYYEHHOTO PE3YJbTaTa.
KpaitHe BaxxHO mNOMYEPKMBATH CBSI3M TEOMETPUHM C JPYTHUMHU [PEIMETAMH,
MOTHBUPOBATh HMCIOJB30BaTh OIPEICICHUS TEOMETPUUYECKUX (UTYp U TOHSTHUH,
JIEMOHCTPUPOBATH MPUMEHEHHUE TIOJYyYCHHBIX YMEHUHN B PU3MKE U TEXHUKE. DTH CBSI3U
HauOoJiee ApKO BUAHBI B TeMaxX «BekTtopb», « TpUroHoMeTpruieckue COOTHOIICHUS,
«Meton koopauHaT» u «Teopema [Tudaropay.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo ywebHOMYy TUIaHy B /-9 Kiaccax u3ydaercs Y4YeOHBIH Kypce
«['eomeTpus», KOTOPHIA BKIIOYAET CIEAYIOUIME OCHOBHBIC pa3leibl COJEpIKaHUS:
«I"'eomeTrpuueckue GpUrypsl 1 ux CBOMCTBaY, «3MepeHne reoMeTpUIECKUX BETUIUHY,
a Takke «JlekapToBbI -KOOpAWHATHI Ha TUIOCKOCTH», «BekTopwr», «/IBrxkeHUs
mockoctu» U «lIpeoOpazoBanus mogoous».

VYueOHbIN TUIaH TIpeIycMaTpUBAET U3yUyeHHUE T€OMETpUH Ha 0a30BOM YPOBHE,
UCXOJIs N3 HEe MeHee 68 yueOHbIX YacOB B y4€OHOM T'OJTy, BCETO 3a TPH rojia 00y4eHus
— He meHee 204 yacos.

Conep:xanue yueOHOro Kypca (1mo rogam o0y4eHusi)
7 KJIIACC

Hauanbubie nonstua reomerpun. Touka, npsmas, OTpE30K, Jyd. YToJ. Buusl
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yriaoB. BeprukanbHble U CMexHbBIE Yrubl. buccexkrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [IapaynensHoCTh U NEpIeHANKYISPHOCTD IPSIMBIX.

Cummempuunvie guzypot. Ocnoguvle ceoticmea ocesoti cummempui’. Tlpumepsl
CUMMETPHUH B OKPYKAIOILIEM MUPE.

OcHogHble nNOCmpoeHUsi ¢ NOMOWBIO YUPKYIA U TUHEUKU.

TpeyronsHuk. BeicoTa, Mequana, Ouccekrpuca, ux cBoiicTBa. PaBHOOepeHHBIN
Y PaBHOCTOPOHHUM TPEYTOJIbHUKU. HepaBeHCTBO TpeyroJbHUKA.

CBoiicTBa U MpU3HAKHU PaBHOOEIPEHHOTO TpeyroiabHuKka. [Ipu3naku paBeHcTBa
TPEYTOJIBHUKOB.

CBolicTBa M NPU3HAKU MApPaJUIEIBHBIX NpAMBIX. CyMMa yIiIOB TPEyroJbHHUKA.
Breninue yriel TpeyroyibHUKA.

[IpssMoyrosibHbI ~ TpeyronbHUK. CBONCTBO MEOUaHbl  NPSIMOYTOJBHOIO
TPEYrOJIbHHUKA, NMPOBEAEHHON K I'MIOTeHYy3€e. IIpu3Haku paBeHCTBA IPSMOYTOJIBHBIX
TPEYTOJBbHUKOB. [IpsIMOYTONIBHBINA TPEyroNbHUK ¢ yrioMm B 30°.

HepaBeHCTBa B TEOMETPUU: HEPABEHCME0 MPEY20AbHUKA, HEPABEHCTBO O JUINHE
JOMaHOH, TeopemMa O OonblieM yriae U OoJbLIE CTOPOHE TPEYroJbHUKA.
IleprieHIMKYJISAp ¥ HAKIIOHHAS.

l'eomempuueckoe mecmo mouex. buccektpuca yria ©  CEpeIAUHHBIN
IIEPIIEHIUKYJIAP K OTPE3KY KaK T€OMETPUYECKHAE MECTA TOUYEK.

OKpyHOCTb U KpPYT, XOpJa U AUaMETpP, NX CBOKMCTBA. B3auMHOE pacronoxeHnue
OKpPY’KHOCTH M mpsiMou. KacarenpHas M cekymas K OKpPYXHOCTH. OKpyKHOCTD,
BIIMCaHHAas B yroJy. BnimcanHas u onMcaHHasi OKPY>KHOCTH TPEYTOJIbHHKA.

8 KUIACC

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

Memoo yosoenus meouanwl. llenmpanvras cummempust.

Teopema Daneca u meopema o nponopyuoHaivHvlx ompeskax. CpeIHUE JINHUU
TPEYTOJIbHUKA U Tpaneuuu. [lenmp macc mpey2onbHuxa.

Ilooobue mpeyeonvuukos, koappuyuenm noooodus. Ilpusnaxu noooodus
mpey2onbHuxkos. llpuMeHeHune moo0us Mpyu peieHuy MPaKTUIECKUX 3a/1a4.

CpoiicTBa Mmomaned reomerpuyeckux ¢uryp. DopMynbl i IIIOMIATU
TPEYroJibHUKa, NapajuiesiorpaMmma, pomOa u Tpameuuu. OTHOUICHUE TUIOMIAICH
MOo00HBIX (HUTYP.

Brruncnenue miuomanerd TPeyrojbHUKOB U MHOTOYTOJIBHUKOB HA KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHun
MPaKTUYECKUX 3a/1aY.

CuHyc, KOCUHYC, TaHT€HC OCTPOr0 yrjia NPsIMOYTOJBHOIO TPEYroJibHUKA.

3
3)_IGCL " Jajie€ KypCuBOM 0003HAYECHBI TEMBbI, U3YUCHHUC KOTOPBIX IIPOBOJAUTCA B O3HAKOMUTCIILHOM IUIAaHE. He,uaror
CaMOCTOATEJIBHO OIPCALCIIACT 00BeM n3y4aeMoro mMarepuajia.
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OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHOMeTpuyeckue (PyHKIIMU YIIIOB
B 30°, 45° u 60°.

BrniucaHHble ¥ LIEHTPAJIbHBIC YTJIbI, YTOJ MEXKIY KacaTeIbHOW U XOPAOU. YTIIbI
MEXKJy XOpAaMU U CEKylMMH. BriucaHHbIE W ONMUCAHHBIC YETHIPEXYTOJbHUKHU.
B3anMHoe pacronoxenue AByX OKpyxkHocTeil. Kacanme okpyxHocteid. OOrmme
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocunyc, TanreHc yrios ot 0° 1o 180°. OcHOBHOE TPUTOHOMETPHUYECKOE
TOXIECTBO. POPMYIIbI IPUBEACHUS.

Pemenne tpeyrosbHuKOB. Teopema KOCMHYCOB M T€OpeMa CUHYCOB. Pemenue
IIPAKTUYECKUX 3a/1a4 C UCIIOIB30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

Ilpeobpaszosanue noooodus. [looobue coomeemcmeentvix 21eMeHmMO8.

Teopema o npoussedeHuy OMpe3K08 Xo0po, meopemul 0 NPOU3BEOeHUU OMPE3KO8
CeKywux, meopema o Keaopame KacamebHOlI.

Bektop, gnuHa  (MOIyNb) — BEKTOpa,  COHAINpPABIECHHBIE  BEKTOPHI,
IIPOTUBOITIOJIOKHO HANPABIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpaluy Haja BeKTopamu. PasnokeHume BekTOopa IO  JIBYM
HEKOJUIMHEApHBIM BekTopaM. KoopauHaTtel BektOopa. CKanspHOE IPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE 11 HAXOKICHHUS IJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. YpasHenus npsamor N OKPYKHOCTH B
KOOPAMHATAX, MEPECEYEHUE OKPYKHOCTEM M NPSAMBIX. METOI KOOpAMHAT U €ro
IIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. JlJIMHA OKPYKHOCTHU. ' pangycHas u paauaHHas
Mepa yrJia, BRBIYMCIEHUE JUIMH IyT OKpYyKHOCTel. [Inomans kpyra, ceKTopa, CErMeHTa.

Hsuoicenua naockocmu u euympenHue cummempuu ¢ueyp (31emenmapHuvle
npeocmasnenus). Ilapannenvuviii neperoc. Ilosopom.
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PABOYAS TPOTPAMMA YYEBHOTI'O KYPCA
«BEPOSATHOCTDb U CTATUCTHUKA» 7-9 KITACCbI
Henu n3yyeHusi yaeOHOro Kypca

B coBpeMenHOM 1IM(POBOM MUPE BEPOATHOCTH U CTATUCTUKA IPUOOPETAIOT BCE
OO0JIBIIYI0 3HAYUMOCTD, KaK C TOUYKH 3PEHUS MPAKTUUYECKUX MPHIOKEHUN, TaK M UX
ponu B oOpa3zoBaHuu. Kaxkaplii 4eI0BEeK MOCTOSHHO MPUHUMAET PELICHHUS] Ha OCHOBE
MMEIOIIUXCA Y HETO JIaHHBIX. A JIsi 000CHOBAHHOTO MPUHATHUS PEIICHUS B YCIOBUSIX
HEJOCTaTKa WM U30bITKa HH(DOpMAaUMM HEOOXOAMMO B TOM YHCIE XOPOIIO
c(hOpMUPOBAHHOE BEPOATHOCTHOE M CTATUCTHUECKOE MbIIIICHHE. IMEHHO MosTOMY
OCTPO BCTaja HEOOXOAMMOCTb CPOPMHUPOBATH y OOYYAIOIIMXCS, B TOM YHCIE
oOyuaromuxcst ¢ 3P, ¢yHKIMOHAIBHYIO I'PaMOTHOCTh, BKJIIOYAIOIIYI0 B ceOs B
KauyeCcTBE HEOTHEMJIEMOM COCTABJISIOIIEH YMEHHE BOCIPHHHMATh U KPUTHYECKU
aHAJIM3UPOBATh MH(POPMALMIO, IPEICTABICHHYIO B pa3MYHbIX (opMmax, MOHUMATh
BEPOSITHOCTHBI ~ XapakTep MHOIMX pEAJBHBIX IIPOLIECCOB M  3aBUCHMOCTEH,
IPOU3BOJUTH IPOCTEMUIINE BEPOSTHOCTHBIE PACUYETHl. 3HAKOMCTBO C OCHOBHBIMU
MpUHIUIIAMU cOOpa, aHallM3a U MPEACTABICHUS JAHHBIX U3 Pa3IUYHBIX CPEep KU3HU
o0111ecTBa ¥ TOCYyAapCcTBa MPUOOIIACT O0YJAIOIIUXCS K OOIIIECTBEHHBIM HHTEPECAM.

B crpykrype nporpaMmbl ydeOHOro Kypca «BeposiTHOCTb M CTaTHCTHKa»
OCHOBHOM IIKOJIBI BBIJIEJICHBI CIIEYIOIINE CONEPKATEIBHO-METOANYECKUE JINHNUU:
«IIpencraBineHune TaHHBIX U ONKUCATENbHAS CTATUCTUKAY; «BEpOATHOCTBY; «DIIEMEHTBI
KOMOUMHaTOpukn»; «BBegenue B Teoputo rpadosy.

Conepxxanne nuHuM «lIpeacraBieHre NaHHBIX U ONKCATENIbHAs CTATUCTHKA»
CJIy>KMT OCHOBOH /17151 OPMUPOBAHUS HABBIKOB pabOThI ¢ HH(OpMALIUEN: OT YTEHUS U
UHTEpIpeTaund MHGOpMaluU, NpPEICTaBICHHON B TabmuIax, Ha AMAarpaMMax |
rpadpukax n0 cOopa, MNpEACTABICHUS M aHajdM3a JaHHBIX C HCIIOJIb30BAHUEM
CTaTHUCTUYECKUX XapaKTePUCTHK CPEJHUX W pacceumBaHus. Pabortas ¢ JaHHBIMH,
oOyuatomuecs: ¢ 3IIP yyarcst cunThiBaTh U MHTEPIPETUPOBATH JaHHBIC, BbIIBUTaTh,
apryMEHTUPOBaTh M KPUTUKOBATH MPOCTEHIIME THUIIOTE3bl, PA3MBIIUIATH HAJ
(akTOpamu, BBI3BIBAIOIIMMU HW3MEHYMBOCTb, M OLEHUBATh HX BIUSHUE Ha
paccMaTpUBaeMbI€ BEJIMYMHBI U ITPOLIECCHI.

NHTYyUTHBHOE TPEACTABIEHUE O CIy4YalHOW W3MEHYMBOCTH, HUCCIEIOBAaHUE
3aKOHOMEPHOCTEN U TEHACHUMN CTAHOBUTCS MOTHUBUPYIOLIEN OCHOBOM JUJISI U3YUEHUS
Teopuu BeposATHOCTEH. bombinoe 3Hauenne mnsa obyuaromuxcs ¢ 3I1P 3necy umeror
NPAKTUYECKNE 3aJ1aHUs, B YaCTHOCTHU ONBITHI C KJIIACCHYECKHMMH BEPOSATHOCTHBIMU
MOJEISMH.

[TonsiTue BEpOSTHOCTM BBOJAUTCS Kak Mepa MpaBAONono0Us CIydyailHOTOo
coobiTus. [lpu u3yuenun kypca oOydarommuecs ¢ [P 3HaKOMSTCS ¢ poCTeUIIMMU
METOJAaMU  BBIYMCJIEHUSI BEpPOSTHOCTEW B  CIYYaWHBIX OJKCIIEPUMEHTaxX C
PABHOBO3MOXHBIMU  JJIEMEHTAPHBIMU  MCXOJIaMH, BEPOATHOCTHBIMH 3aKOHAMH,
NO3BOJISIIOLIMMU  CTaBUTh M pelaTh Oojee CloXHbIE 3adadud. B Kypc BXoasT
HAayaJbHbIE TMPEACTABICHUS O CIY4YalHbIX BEIMYMHAX M WX  YHUCJIOBBIX
XapaKTEPUCTHUKAX.
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Taxxe B paMKax 3TOro Kypca OCylCCTBIIACTCA 3HAKOMCTBO 06yqa}oumxc51 C
3I1P C MHOKCCTBaMH )41 OCHOBHBIMH orncpanusaMu Hal MHOKCCTBaMH,
paccCMaTpuBarOTCa IMIPUMEPbI IMPHUMCHCHUA JII PCHICHHUA 3a/a4, a TaKXke
HCIIOJIB30BaHUS B APYITHX MATCMATUICCKUX KypCax U yqe6Hbe npeamMceTax.

MecTo y4eOHOro Kypca B yueOHOM IJIaHe

B 7-9 knmaccax m3ydaercs Kypc «BepoOsSTHOCTh M CTAaTUCTHUKA», B KOTOPBIU
BXomAT paszaenbl: «lIpencraBieHWe JaHHBIX W ONUCATEIbHAs CTATHCTHKAY,
«BeposaTHOCThY; «DMeMeHThl KOMOMHATOPUKINY; «BBeaeHue B Teoputo rpadoBy.

Ha u3ydeHne maHHOTO Kypca OTBOAMT 1 y4eOHBIH Yac B HEJCIIO B TCUCHHUC
KaxJ10ro roga ooydenus, Bcero 102 yueOHbIX Haca.

Coaepxanue y4e0HOro Kypca (1mo rogam o0y4eHmus)

7 KIIACC

[IpencraBnenne MaHHBIX B BHJE TaOJHII, AUArpaMM, TpadukoB. 3armoTHCHHUE
Ta0JIUI, YTEHUE U OCTPOCHUE TUarpaMm (CTOJOMKOBBIX (CTOJI0OUYATHIX) U KPYTOBBIX).
Urenne rpadMKoB peaiabHBIX MpoieccoB. M3Bneuenne nHpoOpMaIud U3 quarpamMm H
TaOJIHII, MCITOTH30BAHNE U MHTEPIIPETAIINS JaHHBIX.

OnucarenbHasi CTATUCTHKA: cpejHee apuMETHUYeCKOoe, MeIHaHa, pa3Max,
HaumOOJbIIIEE W HAWMMEHBIIEE 3HAUYCHHUS HaOoOpa 4YHUCIOBBIX JaHHBIX. [Ipumepsr
CIIy4allHOM U3MEHYUBOCTH.

Cnyuatinolii 3Kkcnepumenm (onvim) u ciyyaunoe codovimue. Bepoamnocmov u
yacmoma. Ponb manoeeposamuuix u npaxmuyecku 00CmMo8epHbiX cOObIMULL 8 NPUPOOe
u 6 o6uecmee. Monema u uspanbhas KOCmb € Meopui 6epoSmHOCHelL .

I'pagh, eepwuna, pebpo. Cmenenv eepwiunvl. Hucno pébep u cymmaphnas
cmeneHb eepuiut. llpeocmasnenue o cesasnocmu epaga. Llenu u yuxaol. [lymu 6
epaghax. O6x00 epaga (3inepos nyms). [Ipedcmasnenue 06 OpUEHMUPOBAHHOM
epaghe. Pewenue 3a0au ¢ nomouvbto 2pagos.

8 KJIACC

[IpencraBienne qaHHBIX B BUJIE€ TA0JIUII, AUATPaMM, TpadUKoB.

MHOX€ECTBO, 3JEMEHT MHOXECTBA, MOAMHOXKECTBO. Omnepauuu Haj
MHOECTBaMU: OOBEAMHEHUE, TIepeceueHue, AonoaHeHne. CBOMCTBa omepanuii HaJl
MHO>KECTBAMU: MIEPEMECTUTENBHOE, COYETATEIIbHOE, pacnpeaenuTenbHOE,
BKIIOUeHMs. Vcrionp3oBanre rpaduueckoro mpeacTaBICHUs] MHOXKECTB JIJIs OTIMCaHUS
pEAbHBIX MPOLIECCOB U SBJICHHUM, IPU PELICHUH 33/1a4.

Uszmepenue pacceusanus oanuwvlx. [ucnepcusi u cmamoapmHoe OMKIOHEHUe

4
3}16013 " 1aJiIe€ KypCuBOM 0603Ha'—ICHBI TEMBI, U3YUCHHEC KOTOPBIX IMPOBOJAUTCA B OBHAKOMUTEIILHOM IUIAHE. Heﬂaror
CaMOCTOATEJIBHO OIPCALCIIACT 00beM n3y4aeMoro mMarepuaJia.
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YuUC108bIX HAOOPOS. [uazpamma pacceusanus.

DneMeHTapHble COOBITHS  ciiydailHOTO ombiTa. CiydaiiHble  COOBITHS.
BepositHocT coObITHI. OTBITEI ¢ PABHOBO3MOXKHBIMHU JJIEMEHTAPHBIMHU COOBITUSIMH.
Crnyuyaitaeiii BBIOOp. CBSI3b MKy MAIOBEPOSTHBIMHA M MIPAKTHYECKH JTOCTOBEPHBIMU
COOBITUSIMH B TIPUPOJIC, OOIIECTBE U HAYKE.

Hepeso. Ceoticmea 0epesbes: eOUHCMBEHHOCb NYMU, CYWEeCMBO8aHIUe BUCAYEl
BEPUIUHDBL, CB53b MEJHCOY UYUCTIOM Sepuun U duciom péodep. Ilpasuno ymuodcenus.
Pewenue 3a0au ¢ nomowwro epaghos.

Ilpomusononoscnvie coovimus. [uacpamma Oinepa. Obvedunenue u
nepeceuenue  coovimuti. Hecoemecmuvie  cobvimus.  Qopmyna — ClOACEHUS
gepossimHocmelu. Ycnosnaa eeposmuocmo. Ilpasuno ymnoowcenus. Heszasucumoie
coovimus. I[Ipedcmasnenue sxcnepumenma 6 e6ude oepesa. Pewenue 3a0au Ha
HAaxooicoeHue 6eposmHocmeli C HOMOWbIO 0epeda CIYUAliHO20 OdKCnepuMerHmad,
ouazpamm Diinepa.

9 KVIACC

[IpeacTaBienue qJaHHBIX B BUJE TaOIUII, JUArpaMm, TpauKoB, UHTEPIIPETAIIIS
JaHHBIX. UTeHUe U mocTpoeHue Taldaull, AuarpamMm, rpa)ukoB MO peaabHbIM JaHHBIM.

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

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

HcnbiTanue. Ycnex u Heygaya. Cepust UCHIbITaHUM 10 niepBoro ycnexa. Cepus
ucneiTanuii bepaysum. BeposTHOCTH COOBITHI B cepyu UCTIBITaHUN bepHyuim.

CnydailHasg BeIMYMHA W paclpelie]ieHne BEPOSITHOCTEH. MaremaTudeckoe
OKHMAaHue U aucnepcens. [Ipumepsl MaTeMaTHYECKOTO 0KUAAHNS KaK TEOPETUIECKOTO
CpPEIHEr0 3HAYEHUs BETMYUHBI. MaTeMaTHYeCKOE OKUAAHUE U TUCTIEPCHUSI CITyHaHOMN
BEJIMYMHBI «YHCJIO YCIIEXOB B CEPUM UCTIBITAHUN bepHyum».

[Tonarue o 3akoHe OoJyblIUX yucend. M3MepeHne BepOsITHOCTEH € MOMOIIbIO
gyacToT. Posib 1 3HaueHue 3aKkoHa OOJIBLINX YHCEN B MPUPOJIE U OOILECTBE.

KOHTpOJI])HO-I/I?;MepI/ITe.]II)HbIe MaTepHAJIbI

[IpoBeneHNE OLEHKH JOCTHXKEHHMM IUIAHUPYEMBIX pE3YyJbTaTOB OCBOCHHUS
y4eOHOTO0 MpeAMeTa IPOBOJUTCS B (pOpME TEKYILETO U pyOeKHOTO KOHTPOJISL B BUJIE:
KOHTPOJIbHBIE pa0OThl, CAMOCTOSITENIbHbIE pa0OTHI, 3a4€Thl, MaTeMaTHYECKUE
IUKTAHTBI, MPaKTHYEeCKHEe pPalOOThl, MUCHBMEHHBIH OTBET IO WHAMBHUAYAIbHBIM
KapTOYKaM-33JIaHUsIM, TECTUPOBAHUE.

st o6yuatomuxcs ¢ 3[1P Bo3moxkHO m3MeHeHne (GOpMYyTUPOBKHU 3aJlaHui Ha
«TIOIIATOBYIO», a/IallTAIMIO Mpe/IaraeMoro o0y4JareMycst TeCTOBOro (KOHTPOJIbHO-
OLICHOYHOT'0) MaTrepuaia: HCIOJIb30BAHUE YCTHBIX M MHUCHMEHHBIX HHCTPYKIUH,
yOPOUIEHUE JUIMHHBIX CJIOKHBIX (POPMYIMPOBOK MHCTPYKIIUI, PEeIlIeHHEe C OMOPOi Ha
anropuTM, oopasell, UCIoIb30BaHUE CIIPABOYHON MH(OpMaIUK.
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MaremaTnka
S5 kJacc

Kontponbshas padora Ne 1. Tema. Harypanbnbie uncia.

KontponbHas pabora Ne 2. Tema. [IeiicTBUs ¢ HATypaIbHBIMHU YHUCIAMHU.

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

Kontponbshas padota Ne 4. Tema. YTibl © MHOTOYTOJIbHUKH.

KontponbsHas padbora Ne 5. Tema. [lenumocts yncen.

Kontponbshas padora Ne 6. Tema. OOBIKHOBEHHBIE JPOOH.

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

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

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

Kontponbshas padota Nel0. JleiicTBus C 1€CATUUHBIMU APOOSIMHU.

Koutponbshas pabora Ne 11. Tema. Mtoroast koHTpospHas paboTa.
6 kacc

KontponbsHas padora Nel. Tema. [IenmMocTh HaTypaJIbHBIX YUCEN.

Kontponbshas pabora Ne2. Tema. O6bikHOBeHHAas! 1poOb. OCHOBHOE CBOMCTBO
TpoOH.

Kontponbshas pabota Ne3. Tema. OtHomienue. [Tponopius.

Kontponsnas padota Ned4. Tema. [IporieHT.

KontponbHasa padora Ne5. Tema. YerbipexyroiabHuk. @opmysbl epuMeTpa u
IJIOIIAIN IPSIMOYTOJIbHUKA.

Kontponbshas padora Ne6. Tema. IlonoxxurenbHble U OTPUIIATEIbHBIC YHCIIA.
CpaBHEHHE MOJOXKUTENBHBIX U OTPULATEIBHBIX YHCET.

Kontponwsnas padora No7. Tema. CrnokeHue U BEIYMTAHUE TTOJIOKUTEIIBHBIX U
OTpULIATEBHBIX YUCET.

Kontponsnas pabora Ne8. Tema. YMHOXKEHHE U JICJICHHE TTOJIOKUTEIBHBIX H
OTPULIATENBHBIX YUCET.

Kontponsnas pabGota Ne9. Tema. IlpsamoyrosibHasi cucremMa KOOpAUHAT.
Jlnarpammbl.

Kontponbshas pabora Nel0. Tema. iToroBast KOHTpoJibHAs padoTa.

Auredpa
7 wJjacc
Konrtponbnas pabora Nel. Tema. Apudmernueckue HAeUCTBUS  C
pPalMOHAIIBHBIMU YHCIIAMH.
Kontponbshas padota Ne2. Tema. CteneHb ¢ HaTypalbHBIM MOKa3aTeJIeM.
Kontponshas pabora Ne3. Tema. bykBeHHbBIC BRIpaKCHHUSI.
Kontponbshas padora Ne4. Tema. MHOTOUJIEHBI.
Kontponbshas padota Ne5. Tema. @opMyIibl COKPAIIEHHOTO YMHOXKEHHUSI.
Kontponbshas padota Ne6. Tema. JInHeitHOe ypaBHEHHUE C OJTHOM MEPEMEHHOM.
Kontponbshas pabora Ne7. Tema. CucteMbl TMHEWHBIX YpaBHEHUH.
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Kontponsnas padora Ne 8. Tema. KoopauHaTe! u rpadukm.
Kontponsnas padora Ne 9. Tema. [lonsitue pyukiuu. Jlunerinas GyHKus.
Kontponbnas padota Nel0. Tema. MtoroBas kKoHTposibHast paboTa.
8 kiacce
Kontponbnas paborta Nel. Tema. KBagpatusiii kopeHb. Apudmerndeckuit
KBaJpaTHbIN KOPEHb.
Kontponbnas pabora No2. Tema. Cremenb ¢ 1eNbIM IOKa3aTENEM.
CraHgapTHBIA BH]T YUCIIA.
Kontponshass pabota Ne3. Tema. AnrebOpamueckass npo06b. CokparieHue
IpooOeit.
KonTtponbsHas padora Ned. Tema. JleiicTBus ¢ areOpanyecKuMu TpOOSIMH.
KoHntponbsHas padora NeS. Tema. KBanpaTHble ypaBHEHUS.
Kontponbhas pabora Ne6. Tema. YpaBHEHUs, CBOASIIMECS K KBaJIPAaTHBIM.
TexkcToBble 337241, CBOISAIIMECS K KBaJAPATHBIM.
Kontponbshas padora Ne7. Tema. Cuctembl ypaBHEHUH.
KontponbHas padora Ne8. Tema. UncnoBble HEpaBEHCTBA U UX CBOMCTBA.
Kontponbshas padora Ne9. Tema. CructeMbl HEPABEHCTB C OJIHOM MEPEMEHHOM.
Kontponbshas pabora Ne 10. Tema. @ukiuu. yuciaoBbie GyHKIIHUH.
KontposnbHas padora Nel 1. Tema. IToroBas KOHTpoJibHas paboTa.
9 knacc
Kontponbshas padora Nel. Tema. Uncna u BEIYHCIICHUS.
KontponbHas pabota Ne2. Tema. YpaBHEeHUSs ¢ OJTHON IEPEMEHHOM.
KonTponbnas padota Ne3. Tema. [[poOHO-pariioHa bHbIe YpaBHEHUS.
Koutponbshas padora Ned. Tema. CucteMbl ypaBHEHUN € ABYMS TIEPEMEHHBIMH.
KonTponsHnas padora Ne5. Tema. JIuneiinpie HepaBeHCTBA C OJHOM IEPEMEHHOM.
Kontponbshas pabora Ne6. Tema. KBanpaTHbsie HepaBeHCTBA.
Kontponbshas padota Ne 7. Tema. KBanpatuunas ¢GyHKIIMS U €€ CBONCTBA.
KontponsHas padota Ne 8. Tema. Apudmerndeckast nporpeccusi.
Kontponsnas padota Ne 9. ['eomeTpudeckasi mporpeccusi.
Kontponbshas padora Nel0. Tema. UToroBast KOHTpoJibHas padoTa.

I'eomerpusn
7 KJacc

Kontponsnas pabGora Nel. Tema. OCHOBHBIE TIe€OMETPpUYECKHE CBOWMCTBA

MpoCTeUIINX QUryp.
Kontponbhas padota Ne2. Tema. CMeKHbIE U BEPTUKAIbHBIE YTJIbI.
Kontponbshas padora Ne3. Tema. [Ipu3naku paBeHCTBa TPEyroOIbHUKOB.
Kontponbshas padora Ned. Tema. PaBHOOeIpeHHBIN TPEYTrONbHUK.
Kontponbsnas pabota Ne5. Tema. IlapannensHbie psiMbIe.
Kontponbsnas pabota Ne6. Tema. Cymma yriioB TpeyroJibHHKA.
Kontponbshas padora Ne 7. Tema. OKpyHOCTb U KPYT.
Kontponshas pabora Ne6. Tema. UToroBast KoHTpobHast paboTa.

8 KkiIacce
Kontponbshas padora Nel. Tema. UeTblpeXyroabHUKH.
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Kontponwsnas padota No2. Tema. Cpennsisi muaus TpeyroiabHuka. CpemHss
JIUHUS TpANeLyH.
Kontponsnas padota Ne3. Tema. [Imonaas TpeyroyibHUKa, MapajiesorpaMma.
Kontponshas pabota Ned. Tema. [Lnomans mogo0HbIX duryp.
Kontponbshas padorta NeS5. Tema. Teopema ITudaropa.
KontponbsHas padota Ne6. Tema. Yriabl B OKPY>KHOCTH.
Kontponbnas padota Ne7. Tema. Mitorosas koHTposibHas paboTa
9 knacc
Kontponbnas padota Nel. Tema. Perienne TpeyroibHUKOB.
Kontponbshas padota Ne2. Tema. [1nomanu TpeyroibHIKa, Y€THIPEXYTOIbHUKA.
KontposnbHas pabora Ne3. Tema. BekTopsl.
KontponbsHas padota Ned4. Tema. JlekapTOBbI KOOPIMHATHI HA TIIOCKOCTH.
Kontponbshas padora Ne5. Tema. [IpaBuiibHble MHOTOYTOJIbHUKHU.
KoutponbsHas padota Ne6. Tema. [Tnomaas kpyra u ero 4actei.
Kontponbshas padota Ne7. Tema. UToroBast KOHTpoJibHasI paboTa.

BeposiTHOCTBH M cTATHCTHKA
7 wJacc

Kontposnbhas padora Nel. Tema. [IpencraBienne qaHHBIX.
KontponbHas padora Ne2. Tema. OnucarenbHasi CTaATUCTHKA.
KontponbsHas pabora Ne 3. Tema. CriydaitHasi ”3MEHUYHUBOCTb.
Kontponbshas pabora Ne 4. Tema. BeposTHOCTh M HacToTa CIy4aitHOTO

COOBITHS.

8 kiacc
Kontponbshas padbora Ne 1. Tema. MuoxecTBa.
KontponbsHas padora Ne2. Tema. BeposiTHOCTh CITy4aifHOTO COOBITHS.
Kontponbnas pabota Ne 3. Tema. Cnyuaiiabie cOOBITHS.

9 knace
Kontponbsnas pabota Ne 1. Tema. DnemMeHTb KOMOMHATOPUKH.
Kontponbshas pabora Ne 2. Tema. McnbiTanus.
Kontponbnas padota Ne 3. Tema. CnyvaifHast BeTu4nHa.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA YYEBHOTI'O ITPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIMA K OOYYEHHI0O MaTeMAaTUKE WM LieJICHANIPaBICHHOW MO3HABATEILHON
NEeSATENbHOCTH;

MOBBIIIIEHUE  YPOBHS CBOEH  KOMIIETEHTHOCTHM  4Y€pe3  MPAKTUUYECKYIO
JESITeIbHOCTh, TPEOYIOLIYI0 MaTEMaTHUECKUX 3HAHUN, B TOM UMCJIE YMEHUE YUUTHCA
y APYTHUX JIFOAEH;

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

cnocoOHocTh oOy4aromuxcs ¢ 3[IP k oco3HaHHIO CBOMX JACPUIMTOB U
MPOSIBJIEHUE CTPEMJICHHS K UX TIPEOIOJIEHUIO;

CIIOCOOHOCTH K CAMOPa3BUTHIO, YMEHHE CTABUTH JIOCTUKUMBIC 11ETIH;

YMEHHUE pa3nyaTh Yy4yeOHBIE CUTYyallid, B KOTOPBIX MOKHO JIeWCTBOBATH
CaMOCTOSITENIbHO, M CHUTyalluu, T[J€ CJIEAYEeT BOCIOJIb30BaThCAd CIPABOYHOU
nH(popMaIuen uim ApyruMu BCIOMOTaTelIbHBIMUA CPEJICTBAMU;

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

CIIOCOOHOCTh OPUEHTUPOBATHCS B TPEOOBAHUAX W MpaBUiIaxX MPOBEACHUS
IPOMEKYTOYHOM U UTOTOBOM aTTECTALINU;
OBJIaJICHUE OCHOBAMH (DHAHCOBOW I'PaMOTHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Osnadenue ynugepcanbHbIMu y4eOHbIMU NOZHACAMETbHOIMU OCIICHEUAMUL

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

BBISBJIATH JEPUIUT AAHHBIX, HEOOXOAUMBIX AJI PELICHHs MMOCTABJICHHOM
3a/1a4u;

C TIOMOIIIBIO YYUTENSI BEIOUPATh CIIOCO0 pelIeHHs] MaTeMaTHIeCKOM 3a/1auu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PEILICHNUS);

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

yCTaHaBIMBATh UCKOMOE U IaHHOE MPH PEIICHUH MaTeMaTHIECKON 3a1auH;

MOHUMATh ¥ UHTEPIPETUPOBATH MHPOPMAIIMIO PA3IUYHBIX BUIOB U (OpM
Mpe/ICTaBICHHUS;

WLTIOCTPUPOBATH pelaeMble 3a7auu rpa)udecKuMu CXeMaMu;

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

MOHUMATh U HUCIIOJIb30BaTh MaTEMaTUYECKHIE CPEACTBA HATJISIHOCTH (Tpadukw,
aarpaMmbl, TaONWIBI, CXeMbl H JAp.) JUIA WUIIOCTpAallud, HWHTEPIpETaIny,
apryMeHTaIllH.
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Osnaoenue YHUBEPCAIbHBIMU yueoOHbIMU KOMMYHUKAMUGHbIMU
delicmeuamu:

OpraHU30BBIBATh YU4e€OHOE COTPYIHMYECTBO M COBMECTHYIO JIEATCIBHOCThH C
YYHUTEJIEM U CBEPCTHUKAMHU B TIPOIIECCE PEIICHUS 3a/1a4;

B3aMMO/ICHCTBOBATh U HAXOJIUTh 00IIHME CIIOCOOBI pabOThI; paboTaTh B IpyIIeE:
HaxoJUTh OOIlee peIIeHHe M paspeniatb KOH(MIUKTHI Ha OCHOBE COIJIACOBAHUS
MO3UIIMHI M Y4€Ta HHTEPECOB; CIyIIaTh NapTHEPA; GOPMYIUPOBATH, APTYMEHTHPOBATH
U OTCTauBaTh CBOE MHEHHE;

MPOTHO3WPOBATh BO3HUKHOBEHHE KOH(MIMKTOB IMPH HAIWYWW PA3HBIX TOYEK
3peHUs U pa3peliaTb KOH(PIMKTHI Ha OCHOBE yd€Ta MHTEPECOB M TO3UIMM BCEX
YYaCTHUKOB,;

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

BBITIOJTHATH CBOIO 4YacTh PaOOTHI, JOCTHIaTh KayeCTBEHHOTO pe3yibTaTa M
KOOPJAMHUPOBATH CBOU JICUCTBUS C APYTUMHU YJIEHAMH KOMaH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIa/Ia B OOIIUI TPOIYKT.

Osnadenue yHuGepCcaIbHbIMU YUEOHBIMU PECYAAMUBHBIMU OCUCI GUAMU:

CTaBHUTh I1€JIM, BBIOMpATh M CO3/laBaTh AJTOPUTMBI IS PEIICHHUS YYCOHBIX
MaTeMaTHYECKUX MPobIIeM;

IJIAHUPOBATh U OCYIIECTBIISITH JIESITEILHOCTh, HAINPABJICHHYIO Ha PEIICHUE
3a/1a4 UCCIIEIOBATENIbCKOTO XapaKkTepa.

dbopMynupoBaTh U YyAEPKUBATH Yy4yeOHYIO 3ajady, COCTaBJISAThH IUIaH |
MOCJIEI0BATEIbHOCTD JCHCTBUI;

OCYIIECTBIJISITh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOJIUMbIE KOPPEKTUBHI,

KOHTPOJIMPOBATH MPOLIECC U Pe3yJIbTaT YU4eOHON MaTeMaTUUeCKON
NeATEIIbHOCTH;

aJICKBaTHO OIICHUBATH MPABUILHOCTD WJIM OIITMOOYHOCTD BBIITOJTHEHUS Y4eOHOM
3a/1auu, €€ 0OBEKTUBHYIO TPYTHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHMUS;

CIMYaTh CHOCO0 JACHCTBHS M €r0 Pe3ysbTaT C 3aJaHHBIM ATaJOHOM C IIEJIbIO
0OHapyXEHUsI OTKIIOHCHUH M OTJIMYUN OT dTAJIOHA.

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

MMOHMMATh MPUYHHBI, IO KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMbIH pe3ysbTaT
NEATEeIbHOCTH, OMNpPEACNATh MO3UTUBHBIE W3MEHEHMsI M HampaBJeHUs, TpeOyroliue
nanbHeuien padoTsl;

PETYIMPOBATH CITOCOO BHIPAKEHUS SMOITUH.

HPEAMETHBIE PE3YJIBTATBI

Pe3ynbpTaThl 0cBOeHUs yueOHOro mpeamera «MatemaTuka (BKiIo4as aiareopy,
Tr€OMETPHUIO0, BEPOSATHOCTh M CTAaTUCTHUKY)», pacClpeiesieHHbIEe MO0 rojaM OOy4eHHs,
bopMyIHPYIOTCS 10 TPUHIUIY T0OABIEHHS] HOBBIX PE3YyJbTAaTOB OT r0/ia K TOJy, yKe
Ha3BaHHBIC B IPEIBIAYIINX TOJaX MO3ULUHU, KaK PABUJIO, IOCJIOBHO HE TOBTOPSIOTCH,
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HO YYHUTHIBAIOTCA (pe3yibTaThl OYEPEJHOTO TroJia IO YMOJYaHUIO BKJIOYAIOT
pe3yNbTaThl MPEABIAYIUX JIET).

IINTIAHUPYEMBIE ITPEJMETHBIE PE3YJIBTATBI OCBOEHUA
MMPUMEPHOMPABOYEN TPOT'PAMMBI KYPCA «MATEMATHKA» (ITO
I'OAAM OBYYEHMUA)

OcBoenne yyeOHOTO Kypca «MaremaTuka» B 5—6 KjlaccaX OCHOBHOM IIKOJIbI
JOJDKHO O00€CTIeUnBaTh JTOCTH)KCHHE CIEAYIOIMMX MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNIbTaTOB:

5 KVIACC

Yucna u éviuucnenus

OpuEeHTHPOBATHCS B TIOHITHIX U ONIEPUPOBATH HAa 0230BOM yPOBHE TEPMHHAMH,
CBSI3aHHBIMH C HATypaJIbHBIMH YUCIaMH, OOBIKHOBEHHBIMH U ICCITHYHBIMU IPOOSMH.

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

CoOTHOCUTH TOUKY HA KOOPJAMHATHOM (YHCIOBON) MPSAMON C COOTBETCTBYIOIIUM
el YMCJIOM 1 N300paKaTh HATYpaIbHbIC YHCIIa TOYKAMU Ha KOOPIMHATHOM (YUCIIOBOH)
IIPSMOM.

BoimonHaTh  apudMeTHyecKkue JEHCTBUSA C HATypaldbHBIMH YHUCIAMHU, C
OOBIKHOBEHHBIMU JPOOSIMU B MIPOCTEUIIINX CIIydasiX.

BBITIOTHTE IPOBEPKY, MPUKUAKY pPe3yIbTaTa BEIYMCICHU.

OKpyriATh HATypalbHbBIE YHCIA.

Pewenue mexcmosuwix 3a0au

Pemare TekcTOBBIE 3amauM apUPMETHUYECKUM CIIOCOOOM U C TOMOIIBIO
OpPraHM30BAaHHOTO KOHEYHOTO Tepedopa BceX BO3MOXKHBIX BapuUaHTOB (IpH
HEOOXOJIMMOCTH C HAMPABJISIONIEH MTOMOIIBIO).

Pemare 3amaum, cojepikamiue 3aBUCHUMOCTH, CBS3BIBAIOIINE BEIHMUWHBI:
CKOpPOCTbH, BpeMsI, PACCTOSIHHE; 1I€HA, KOJIUYECTBO, CTOUMOCTH (ITPH HEOOXOAUMOCTH C
MCIIOJIb30BAaHUEM CITPAaBOYHON MH(OPMAIIUN).

Hcrnonb30BaTh KpaTKue 3aIUCH, CXEMBI, TAOIUIbI, 0003HAYEHUS MPU PEIICHUN
3azay.

[Top30BaTHCS OCHOBHBIMH €IMHUIIAMU U3MEPEHHSI: TICHBI, MACChI; PACCTOSHUA,
BPEMEHHU, CKOPOCTH; BBIpaXaTh OJHU €IWHUIIBI BEJIMYMHBI 4epe3 napyrue (mpu
HEO0OXOJMMOCTH C OMOPOM Ha CIPABOYHYIO HH(OPMALIUIO).

W3Bnekath uHOpMaIMio, MNPEICTABICHHYIO B TaOiuile, Ha CTOJI0YATOU
ArarpaMMe, HHTEPIPETHPOBATh MIPEICTABICHHbIE JaHHBIC, UCIIOJIb30BaTh JaHHBIC MPU
pEIIeHnH 3a7ad.

Haznaonaa zeomempus

[Tonp30BaTHCA TEOMETPUUCCKUMHU TOHSATUSMU: TOYKA, MpsSMasi, OTPE30K, Jyd,
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yTOJ1, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTh NpHUMEpPbl OOBEKTOB OKPYKAIOUIETO0 MHpa, UMEIMUX (opmy
M3YUYCHHBIX TEOMETPUUECKUX (QUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, TP HEOOXOJMMOCTH IO BHU3yallbHOM OIOpE,
CBSI3aHHYIO C YIVIAMH: BEpIIHMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YIOJI, BEpILIHHA,
CTOPOHA, TUAroHalb; C OKPYKHOCTBIO: PaIuyC, THAMETP, LIEHTP.

N300pakath H3y4yeHHbIE TeOMETpUYECKHEe QUTYypbl HA HEJIUMHOBAHHOW U
KJIETYaTOM Oymare ¢ MOMOIIBIO IUPKYJIS ¥ JIMHEHKH (TM0CIIe COBMECTHOTO aHAIU3a).

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

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

Beluncnare mepuMerp W IUIONMIA[b KBajpaTa, MNOPSMOYTOJbHUKA, QUryp,
COCTAaBJICHHBIX M3 MPSIMOYTOJIBHUKOB, B TOM 4HCIEe (QUryp, H300paKEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaTbC OCHOBHBIMM METPUYECKHUMH E€AWHULIAMH HU3MEPEHUS JIMHBI,
TUTONIA/IM; BBIPAXKATh OJTHU €IMHUIIBI BETMYUHBI Yepe3 Apyrue (Mpyu HE0OXO0IUMOCTH C
OTOPOM Ha CIIPABOYHYIO HH(POPMAIIHIO).

Pacnio3naBaTh napasienenueni, Kyo, UCIOIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA,
pedpo TpaHb, U3MEPEHUS; HAXOAUTHh U3MEPEHUS Napaljiesenunena, Kyoa.

Breruncnares 00bEM Ky0Oa, mapaiienenurnena mo 3aJaHHbBIM H3MEpEeHUsiM (C
OTIOPOM Ha AJITOPUTM Y4YEOHBIX JIEUCTBHUI), MOJIb30BATHCS C€AUMHUIIAMH HU3MEPEHUS
00BEMa.

Pemiath HecnoXXHBIE 3aadyd HAa HM3MEPEHUE TE€OMETPUYECKUX BEJIUYMH 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 3aIHUCH, MEPEXOIUTh
(ecyu 3TO BO3MOXKHO) OT OJTHOM (hOPMBI 3aMMKUCH YUCTA K IPYTOH.

CpaBHUBaATh U yHOPSAOYMBATH LIE€JbIE YMCIIA, OOBIKHOBEHHBIE U JI€CATUYHbBIC
IpoOu, CpaBHUBATH YMCJIa OJTHOTO U Pa3HbIX 3HAKOB.

BrimonusaTe apudmeTnyeckre AeHCTBUS C HATYPATIbHBIMH U LEJIBIMHU YHCIAMH,
OOBIKHOBEHHBIMU U JECATUYHBIMU JIPOOSMHU, MOJOKUTEIBHBIMA U OTPHUIIATEIbHBIMU
YU CJIAMHU.

BpIuucisaTh 3Ha4EHUs YUCIIOBBIX BBIPAXKEHUM, BBIIIOJIHATh IPUKUAKY U OLIEHKY
pe3ynibTaTa BBIUYMCIEHUMN; BBIMOJHITH MPEeoOpa3oBaHUsI YUCIOBBIX BBIPAXKEHUN Ha
OCHOBE CBOMCTB apu(hMETUUECKHUX JEHCTBUH.

COOTHOCUTH TOUYKY Ha KOOPAUHATHOM MPSAMOM C COOTBETCTBYIOIIUM €U YNCIIOM
1 U300pakaTh 4YKClia TOUKAMHU Ha KOOPAMHATHOM MPSIMOM, HAXOIUTh MOAYJIb YHCIIA.

COOTHOCUTH TOYKH B HPSIMOYTOJIBHOM CHUCTEME KOOPAWHAT C KOOPAWHATAMH
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3TOU TOYKH.

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

Yucnoewvie u OyKeeHHble 8bIPANHCCHUA

OpueHTUpOBaTHCS B MOHATUAX U ONIEPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMU,
CBSI3aHHBIMH C 3aIMCHIO CTETIEHU YMCIa, HAXOJAUTh KBAJIpaT U KyO yuclia, BBIUYUCIATD
3HAYEHUS MPOCTEHIITNX YUCIIOBBIX BBIPAXKEHUH, COICPIKAIUX CTEIICHH.

[Tonp30BaThCA MpU3HAKAMU JEAUMOCTH (TIpU HEOOXOAMMOCTH C OMOpPOM Ha
ITOPUTM IPaBUJIa), PACKIIAAbIBATh HATYPAIbHBIC YUCIIA HA TPOCThIE MHOKUTEIIH.

llonvzo06amucs macumabom, COCTABIATH MPONOPIUU U OTHOLLIEHUS.

Hcnonp3oBaTh OYKBBI 11T 0003HAUCHUS YHCEN TIPH 3alHCH MAaTeMaTHIECKHX
BBIPDOKEHUN, HAXOAUTh 3HAYCHUSI OYKBEHHBIX  BBIPAKEHUN, OCYIIECTBIISSA
HE0OXOIUMbIE TOJCTAHOBKM W MpeoOpa3oBaHus (C OMOpPOl Ha aJrOpUTM Y4EOHBIX
JEeHUCTBUIN).

HaxonuTh HeM3BeCTHBI KOMIIOHEHT PaBEHCTBA.

Pewenue mexkcmosuwix 3a0au

Pemiath MHOTOIIArOBBIE TEKCTOBBIE 3a7a4d apU(PMETHUECKUM CIIOCOOOM C
ONOpPOM Ha BOIIPOCHBIN IJIaH.

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

Pemate 3amaum, conep:kalive 3aBUCHUMOCTU, CBSI3bIBAIOIINE BEIIMYUHBI:
CKOPOCTb, BpEMSl, paCCTOSIHUE, [IEHA, KOJIMYECTBO, CTOUMOCTh; TPOU3BOIUTEILHOCTb,
BpeMs, 00bEMa pabOThI, UCTIONBL3YS apUMETUUECKUE TEHCTBUS, OLIEHKY, TPUKUIIKY;
MOJIb30BAThCS SIMHULIAMU U3MEPEHUSI COOTBETCTBYIOIINX BEIUYHUH.

CocTtaBisaTh OyKBEHHBIE BHIPAKEHHUS MO YCIOBUIO 3aJa4M MTOCJIE COBMECTHOTO
aHaIMn3a.

N3Bnekath wHQOpMaIMIO, TMPEICTABICHHYI0 B TaOJuWIlaX, Ha JHUHEWHOM,
CTOJIOYATON WJIM KpPYroBOW JauarpaMmax, HHTEPIPETUPOBATH IMPEICTABICHHbBIC
JTAaHHBIC; UCTIOIB30BATh JJAHHBIC MPU PEIICHUH 3a/1a4.

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

Haznaonaa zeomempus

[IpuBoauTh TpUMEPHl OOBEKTOB OKPYKAIOIIETO MHUpa, HUMEIUX (popmy
M3YYCHHBIX TEOMETPHUYCCKMX IUIOCKMX M TIPOCTPAHCTBEHHBIX (QUTYpP, TPHUMEPHI
PaBHBIX H CHMMETPUYHBIX (DUTYP.

N300paxkaTh ¢ MOMOIIBIO ITUPKYJIS, TMHEHKHU, TPAHCTIOPTUPA HA HEJTMHOBAHHOMN
Y KJIeT4aTo Oymare u3y4eHHbIC TUIOCKHE TeOMeTprudecKue GUTYphl U KOHPUTYpAIUH,
CUMMETPUYHBIC (DUTYPHI.

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

HaxonuTh BeTMYHHBI YTJIOB U3MEPEHUEM C TIOMOIIBIO TPAHCIIOPTHPA, CTPOUTH
yIUIbl 3aJJAHHOW BEJIMYMHBI, M0JIb30BATHCA MPU PELICHHWHM 33Ja4d TI'PaJyCHOM MeEpOu
YIJIOB; PACIO3HABATh HA YEPTEXKAX OCTPBIN, PSIMOM, PA3BEPHYTHIA U TYIIOW YIJIBI.
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BbraucnsaTe AMUHY JIOMaHOW, MEpUMETp MHOTOYTOJbHHKA, IOJh30BATHCS
eIMHULIAMH U3MEPEHHUSI IJTMHBI, BBIPAXKATh OJHHU CIUHUIIBI U3MEPEHUS IITUHBI Yepes
IpyTHE.

Haxonutb, UCTONB3yst 4epTEKHBIE HHCTPYMEHTBI, PACCTOSIHHS: MEXKIY IBYMS
TOYKAaMH, OT TOYKHU J0 TPSIMOH, ITMHY ITyTH Ha KBaJPaTHOU CETKe.

Beraucnsate  miuomanab  (QUTYp, COCTAaBIEHHBIX W3  MPSMOYTOJIHHHKOB,
MCTIOJB30BaTh pa30MeHIE Ha MIPSMOYTOIBHHUKH, HA paBHbIC (DUTYPBI, TOCTPAUBaHUE JI0
NpSIMOYTOJIbHUKA;, TIOJIh30BAThCSI OCHOBHBIMU E€IMHHUIIAMUA HW3MEPEHUS TUIOIIAIHN;
BbIpaXXaTh OJTHU €IMHUIIBI H3MEPEHUS TUIOIIAIN Yepe3 Ipyrue (Ipu HeoOX0UMOCTH C
OTIOPO¥ Ha CTIPaBOYHYIO HH(POPMAITHIO).

Pacro3naBaTh Ha MOJEISIX W HM300paXEHUSX MHPAMHUIY, KOHYC, IFIMHID,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, TpaHb, OCHOBAHHUE, pa3BEPTKA.

N300paxaTh Ha KJIeT4yaTOl OyMare MpsSMOYTOIbHBIN TapasuIeIIeITHITe]T.

Beraucisite 006€M TPSIMOYTOJIBHOTO TMapajuieienuiena, Kyoa, MmoIb30BaThCS
OCHOBHBIMU €IMHMUIIAMH U3MEpeHUs] 00bEMA; BhIpAXKATh OJHU €IUHUIIBI U3MEPEHUS
00BbEMa yepe3 apyrue (¢ ornopoii Ha CIIPaBOYHYIO0 HH(POPMAIIHUIO).

PemaTe HecHOXHBIE 3a7aud HAa HAXOXKJEHHWE TC€OMETPUYECKUX BEIUYUH B
MPAKTUYECKUX CUTYalusiX (Ipu HEOOXOIUMOCTH C BU3yaJIbHOW OTOPOiA).

HJIAHUPYEMBIE ITPEJMETHBIE PE3YJIBTATBI OCBOEHUSA
NPUMEPHOMPABOYEN NPOI'PAMMBI KYPCA «AJITEBPA» (11O
I'OJAM OBYUYEHUA)

OcBoenne yudeOHOro kypca «AnreOpa» Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl JOHKHO OOecneynBaTh JOCTHXKEHHE CIEIYIOUUX NpPEeIMETHBIX
o0pa30BaTeNbHBIX PE3yIbTATOB:

7 KIIACC

Yucna u éviuucnenus

BbInonHATh, coyeTass yCTHbIE M TNHCbMEHHBIE NPUEMBI, apUPMETUUYECKUE
JNEUCTBUS C pAllMOHATIBHBIMU YUCIIaAMU.

HaxonuTh 3HAY€HHsS YHUCIOBBIX BBIPAXKEHUN; NPUMEHATh pPa3zHOOOpa3HbIE
cocoObl M MPUEMBI BBIYMUCICHUS 3HAYEHUH JPOOHBIX BBIPAKEHUH, COAEPM KAIIMX
OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[lepexomuts OT omHON (OPMBI 3aMHMCH YUCEN K JPYyroi (mpeoOpa3oBHIBATH
JNECATUYHYIO poOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYO
B JICCATHYHYIO, B YACTHOCTH B OECKOHEUHYIO NECATUYHYIO NIpoOb). CpaBHHUBATH U
YHOPSAI0YMBAThH PAlMOHATIBHBIE YUCIIA.

OKpyrJsTh yncna.

BBINONHATS IPUKHUIKY M OLEHKY pE3yJIbTaTa BBIYMCICHUW, OLICHKY 3HAYEHUHN
YHUCJIOBBIX BBIPAXKEHUH.

BbINONIHATE 1€WCTBUS CO CTENEHSIMU C HATYpalbHBIMU MIOKA3aTENsIMU (C ONOpO
Ha CIIPaBOYHYIO0 HH(POPMAITHUIO).
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[IprMeHATh IPU3HAKKA IEIMMOCTH, PA3JIOKEHNE HA MHOKUTEIN HATYpPaJIbHBIX

quced.

Pemate mnpocreiine NpakTUKO-OPUEHTUPOBAHHBIE 33Ja4d, CBS3aHHBIE C
OTHOLIEHWEM  BEJIHMYMH,  MPONOPLUHMOHAIBHOCTBIO  BEJIHMYMH,  IPOLEHTaMHU;
MHTEPIPETUPOBATH PE3YJIBTATHI PELICHHUS 337a4 C Y4ETOM OIPaHUYEHH, CBA3aHHBIX CO
CBOMCTBaMH paccMaTpUBAEMBbIX OOBEKTOB.

Anzebpauueckue sviparxcenus

OpueHTUpOBaTbCA B TOHATHSIX U ONEpPUPOBaTH Ha 0a30BOM YpOBHE
anreOpanyecKkor TepMHUHOJIOTHEN U CHMBOJIMKOM.

Haxoaute 3HaueHusi OYKBEHHBIX BBIPAKCHUN NPU 3aJaHHBIX 3HAYEHUAX
MIEPEMEHHBIX.

BoIonHATE MpeoOpa3oBaHusl LEIOr0 BBIPAXKEHUS B MHOTOYJIEH IMPUBEACHUEM
M0JIOOHBIX CJIAraeMbIX, PACKPHITHEM CKOOOK.

BBINONHAT YMHOXEHHE OJHOYIEHA HAa MHOTOWIEH M MHOIO4YJIEHa Ha
MHOTOWIEH, MPUMEHSTHh (hOPMYJIbI KBaJipaTa CyMMBbI U KBaJipaTa pa3HOCTH (C OMOpoit
Ha CIIPaBOYHYI0 HH(POPMAIIUIO).

OCyIIecTBIATh PA3J0KEHUE MHOTOYWJIEHOB HA MHOXHUTEINM C IOMOILIBIO
BBIHECEHHUS 32 CKOOKHM OOLIEr0 MHOKUTEINS, TPYINIUPOBKH ClIaraéMbIX, PUMEHEHUS
dbopMyJ1 COKpAIIEHHOTO YMHOKEHUS (C OMOPOil Ha CIPABOYHYIO HH(OPMALIUIO).

[TpumeHsTh npeoOpa3oBaHKsl MHOTOWICHOB JIJISl PEIICHHS] PAa3JIMUHbIX 337a4 U3
MaTE€MAaTHUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON PAKTUKH.

Hcnonb3oBaTh CBOICTBA CTENEHEH C HATypajJbHBIMHM IOKa3aTeIsIMU IS
npeoOpa3oBaHus BbIpAXKEHUH (C OOPOI HAa CIPABOYHYIO HH(POPMALIHIO).

Ypasenenusa u nepasencmea

Pemate nMHEHHBIE YpaBHEHUS C OJHOW NEPEMEHHOW, NPUMEHsS MpaBUJIa
nepexoaa OT HCXOJHOIO YPaBHEHHUS K PaBHOCWIIBHOMY eMy. IIpoBepATs, siBisieTcs au
YHUCJIO KOPHEM YPABHEHHS.

WNmets mpencraBienre o rpaduueckux METo/Iax Mpy PelieHUU JIMHEUHBIX
ypaBHeHU# 1 ux cucteM. [logOupaTs mpumepbl nap qyucen,
SABJISTFOLUXCSI pelIeHUEM JTMHEHHOTOYPAaBHEHHUSI C IBYMS [IEPEMEHHBIMHU.

CtpouTh B KOOPAUHATHOM MJIOCKOCTH I'papuK JTMHEHMHOTO ypaBHEHUS C ABYMsI
MEPEMEHHBIMU; TOJIB3YSACh IPAPUKOM, IPUBOJIUTH TPUMEPHI PEILICHUS YPABHEHUS.

Pemiath cuctembl BYX JTUHEWHBIX YpPaBHEHHU C JBYMS MEPEMEHHBIMU, B TOM
guce rpaguiecku (C Omopoi Ha aITOPUTM yU4E€OHBIX JEHCTBUN).

CocTtaBndTh (1OCJIE COBMECTHOTO aHAJIN3a) U pelaTh JMHEHHOE ypaBHEHHUE WIH
CUCTEMY JIMHEHMHBIX YpaBHEHUW IO YCIOBUIO 3aJayd, HWHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJauy MTOJTyYEHHBIN pe3ynbTar.

Koopounamot u cpagpuxu. @ynkyuu

N300pakaTh Ha KOOPJIWHATHON MPSMOU TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM

KOOpJIMHATaM, Jy4YHd, OTPE3KH, MHTEpBaJbl; 3alHMCHIBATH YUCIOBBIE MPOMEXKYTKH Ha
anredpanueckoM si3bike. OTMeUaTh B KOOPJAMHATHOM MIIOCKOCTU TOYKHU MO 33JJaHHBIM
KOOpJIMHATaM; CTPOUTH Ipa@uku JMHEHHBIX GyHKUUA. CTpouth rpaduk GyHKIUM Y =
kx +Db. OnuceiBath ¢ MOMONIBIO (YHKIMIA HM3BECTHBIC 3aBUCUMOCTH  MEXKIY
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BEIMYMHAMU (II0 aJIrOPUTMY Y4Y€OHBIX NEHCTBUII): CKOPOCTh, BpEMS, PacCCTOSHUE;
[IEHa, KOJIMYECTBO, CTOUMOCTh; IPOU3BOAUTEIBHOCTD, BpEMsl, 00BEM pabOTHI.
Haxonute 3HaueHre (PyHKIMH 110 3HAYEHUIO €€ apryMEHTA.
[Tonumate Tpaduyeckuii crmocod MpencTaBiICHUs W aHalu3a HHPOpMAINH;
M3BIIEKATh U UHTEPIPETUPOBATH MH(POPMALINIO U3 TPa(UKOB peajbHBIX MPOIECCOB U
3aBUCUMOCTEM.

8 KJIACC

Yucna u eviuucnenusn

Hcnonb30BaTh HavyallbHBIE MPEACTABICHHUS O MHOXECTBE ACHCTBUTEIIBHBIX
quceN I CpaBHEHMs, OKPYIJICHUS U BBIUMCICHUM; M300paxaTh JEHCTBUTEIHHBIC
Yyycia TOYKaMy Ha KOOPAUHATHOM MPSMOM.

[IpuMeHATh MOHATHE apUPMETHUECKOTO KBAaJAPATHOTO KOPHSA; HAXOAUTh
KBaJI[paTHbIE KOpPHH, HCIIOJIb3YsS IpPHU HEOOXOJUMOCTH KaJbKyJSATOP; BBIIOIHATH
MpocTellme MnpeoOpa3oBaHus BBIPAKEHUH, COJEpKAIMX KBAJIpaTHbIE KOPHH,
HCIIOJIB3Ysl CBOMCTBA KOPHEW.

Hcnonb30BaTh 3amvcH OOJIBIIMX M MAJBIX YHCENI C MOMOIIBIO JECATUYHBIX
npobeit u crenenert uncia 10.

Anzebpauueckue eviparxcenus

[IpyMeHATE TOHATHME CTENEHM C  LENbIM  II0KAa3aTelIeM, BBIIIOIHATH
npeoOpa3oBaHusl BBIPAXKEHUH, COAEpKAIMX CTENEHM C LENbIM IoKa3arenaeMm (cC
HCIIOJIb30BAaHUEM CITPAaBOYHON MH(OPMAIIUN).

BBITIONHATE HECHOXKHBIE TOXKIECTBEHHbIE MPEOoOpa30BaHUs PALMOHAIBHBIX
BBIPAKEHUI HA OCHOBE NpaBWJ JEHCTBUI HAJ MHOIOYJEHAMHU U anreOpandecKuMu
IpOOSMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIEH HA MHOKHUTEIIH.

[IpumeHsTh nMpeoOpa3oBaHUs BBIPAXKEHUMN JJIA PELIEHUs pa3IMYHBIX 3a7a4d U3
MAaTEMaTUKH, CMEXHBIX NMPEIMETOB, U3 PEATBHON MPAKTUKH.

Ypasenenusa u nepasencmea

PemaTte nuHeliHble, KBaJpaTHbIE ypaBHEHUS (C MCIOJIb30BAHUEM CIIPABOYHOMN
UHPOpMAIlMU) U PalMOHAJIBHBIE YPAaBHEHMsI, CBOZSIIMECS K HHUM, CHCTEMBI JIBYX
YPAaBHEHUMU C IByMs IIEPEMEHHBIMM.

[IpoBOINTH ITPOCTEUIIINE UCCIIENOBAHNS YPABHEHUHN U CUCTEM YPABHEHUH, B TOM
qyclie ¢ NPUMEHEHHEM TIpaduuecKkux NpeacTaBiIeHUN (yCTaHaBIMBaTh, UMEET JIU
YPaBHEHUE WJIM CHCTEMA YPaBHEHHUW PELICHUS, €CIIM UMEET, TO CKOJBKO, W Tp.) C
OTIOPO Ha aNTOPUTM YUCOHBIX JICHCTBUI.

[lepexoauTs OT cliOBeCHOW (HOPMYIUPOBKM 3aJaud K e€ anreOpandecKkon
MOJENU C TOMOLIBIO COCTABJIEHUS YPABHEHHUS WJIM CHUCTEMBI YpPaBHEHUHU,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33/1a4U ITOJTYYEHHBIA PE3YJIbTar.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJISI CPABHEHUS, OLICHKU; PEIIATh
JIMHEWHBIC HEPABEHCTBA C OJIHOM MEPEMEHHOM M MX CHCTEMBI; JaBaTh rpaduecKyo
WJUTFOCTPALMIO MHO>KECTBA PELICHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dynkyuu
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OmnepupoBatb Ha 0a30BOM YypOBHE (PYHKIMOHAIbHBIE TOHATHS M S3BIK
(TepMHHBI, CUMBOJHMYECKHE OOO3HAYEHHUs); OIpPENEeNATh 3HAUeHHE (PYHKLIUU TIO0
3HAYEHHIO apTYMEHTA; ONPEAEIATh CBOWCTBA (DYHKIIUU MO €€ rpaduKy.

Ctpouts rpaduKH dIeMeHTapHBIX GyHKIMIA Braa , Y = X5, Y =X, Y =+/x , Y=

k; onmuceiBaTh CBOKCTBA YUCIOBOM (QYyHKIIUH 1O €€ rpaduKy (MpH HEOOXOIMMOCTH C
X

HaIPaBJISIFOIIEH TTOMOIIIBIO).

9 KJIACC

Yucna u eviuucnenusn

CpaBHUBATH U YIOPSAOUUBATH pAllMOHATBHBIE U HPPAIMOHAIILHBIC YUCIIA.

BrimonasITh apudMeTnueckue IeHCTBUSI ¢ PAlMOHATLHBIMHU YHCIaMU, cOYeTas
YCTHbIE M THUCHMEHHBIE MPUEMBI, BBINMOJIHATH BBIUUCICHHUS C HPPAMOHAIBHBIMU
YU CIIAMHU.

HaxoauTp 3HaYeHUs CTEMEHEN C LEJIbIMU MOKA3aTEeNsIMU U KOPHEN; BEIYUCIISITh
3HAYEHUS] YUCIIOBBIX BBIPAKECHUI.

OKpyrJisiTh  ICUCTBUTENIBHBIE YHWCIIA, BBINOJHATH MPUKHUAKY pe3yJibTara
BBIYUCJICHUI, OLIEHKY YMCJIOBBIX BBIPAYXKEHUI.

Ypasnenua u nepasencmea

Pewiats nuHElHbIE U KBaJApaTHbIE YPABHEHUSI, YPABHEHUS, CBOJIAIIUECS K HUM,
npocTeiime IpoOHO-pallMOHAILHBIE YPaBHEHUSI.

Pemate mnpocrenmne CUCTEMBl JBYX JIMHEWHBIX YPABHEHUUW C JByMs
NEPEMEHHBIMU U CUCTEMBI ABYX YPABHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE ABJISIETCS
JUHEWHBIM (110 BU3yaJIbHOU omope).

Pemiate mnpocreiiiiie TEKCTOBBIC 3aJaud  alreOpaudeckuM CIocoOoOM ¢
MOMOIIIBI0O COCTaBJICHUSl YpPAaBHEHUS WM CHUCTEMBl JIBYX YypaBHEHUU C JAByMS
MepEMEHHBIMH.

[IpoBOANTH MPOCTEMNIINE NCCIETOBAHNS YPABHEHUHN U CUCTEM YPABHEHUI, B TOM
Yyyclie C NPUMEHEHHEM TIpauuecKux NpeacTaBieHud (ycTaHaBIMBaTh, UMEET JIU
ypaBHEHUE WA CUCTEMa YpaBHEHUH PEIICHUs, €CITH UMEET, TO CKOJIBKO, U TIP.).

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

Pemiath cuctembl JIMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUAIOIINE
KBaJpaTHOE HEPABEHCTBO; U300pakaTh PEIICHUE CHCTEMbl HEPABEHCTB HA YHUCIIOBOM
IPSIMOM, 3aMUCBHIBATh PENIEHUE C IOMOIIBI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA ITPU PEIICHUH PA3IUYHBIX 3a7a4.

Dynkyuu

Pacno3naBath ¢yHKIMM u3y4eHHbIX BHUAOB. Iloka3piBaTh CXEMaTHYECKU
PacIoIoKEHUE Ha KOOPMHATHOM TNTOCKOCTH rpadukoB GpyHKIni Buaa: ¥ = KX, y = kx

a2 _ W3 oy - = _ .
+b ,y=ax" +bx +c,y =x,y = VX Y = ;" B 3aBHCHUMOCTU OT 3HAYEHUU
K02((PUITMEHTOB; ONKUCHIBATH CBOMCTBA (DYHKITHIA.

Crpoutb 1 H300paxaTh CXEMaTUYECKU TpadUKU KBAAPATUYHBIX (YHKUUMH,

39



OIUCHIBAaTh CBOMCTBA KBAAPATUYHBIX (QYHKIMN IO UX rpapuKam.

Pacno3sHaBaTh KBajpaTHUHYH (DYHKLHIO TO (QopMmyse, IPUBOAUTH IPUMEPHI
KBaJIpaTHUHBIX (QYHKIUI U3 peaabHON KU3HU, PU3UKH, TEOMETPHUH.

Apugpmemuueckan u ceomempuueckan npozpeccuu

Pacnio3naBaTh apupMeTHUECKYI0 U TE€OMETPUUECKYIO IPOrPECCUH MPH Pa3HBIX
Croco0ax 3agaHusl.

BbIMONHATE  BBIYMCIEHUS C  HUCHOJb30BaHUEM (opmya N-ro  dieHa
apu(METHUECKOW M TEOMETPUYECKON Nporpeccrid, CyMMBbI NEpBBIX N wWieHOB (C
OIIOPOM Ha CIIPaBOUYHYIO UH(POPMALIHIO).

Pematse 3a1auu, CBsI3aHHBIE C YMCIIOBBIMU MOCIEA0BATEILHOCTMH, B TOM UUCIIE
3aJaul U3 pealbHOM MU3HM (C HCHOJB30BAaHUEM KaJIbKYJATOpPa, LHU(PPOBBIX
TEXHOJIOTUH).

ININIAHUPYEMBIE ITPEIMETHBIE PE3YJIBTATBI OCBOEHUA
NPUMEPHOMPABOUYEN IPOIT'PAMMBI KYPCA «'EOMETPUSI» (ITO
I'OJAM OBYUYEHUA)

OcBocHue y‘-I€6HOFO KypcCa ((FGOMeTpI/I}I» Ha YPOBHC OCHOBHOI'O O6HICFO
O6pa3OBaHI/I}I JOJIDKHO o0ecIeynBaTh JOCTHKCHHUC  CIICAYIOINIUX IIPCAMCTHBIX
O6pa3OBaT€JII)HI>IX PE3YJIbTATOB:

7 KJIIACC

Pacnio3HaBaTh U3y4eHHbIE T€OMETPUUECKUE (DUTYPBI, ONPEAEIISITh UX B3aUMHOE
pacnojoxeHue, U300pakaTh TIeoMeTpuyeckue (Urypbl; BBIIOJHATh YEPTEXKU IO
yCJIOBHUIO 3a1auu. VM3MepsATh JIMHEHMHBIE W YIVIOBBIC BEIMYMHBL. Pemare 3agauv Ha
BBIYMCJICHUE JUIMH OTPE3KOB U BEJIUYUH YTJIOB.

Jlenath rpyOyI0 OIEHKY JIMHEWHBIX M YTJIOBBIX BETUYNH MPEIMETOB B peaTbHOU
KHU3HU, Pa3MepOB MPHUPOAHBIX O00BEKTOB. PasnmuuaTh pazMepbl 3THX OOBEKTOB IO
MOPSAKY BEJTUYUHBI.

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

[lonp30BaTbCd NPU3HAKAMM  PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BaTh
NpU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEUICHUH 3a/1a4.

[IpoBoauTe  [IOKAa3aTENbCTBA  HECIOXKHBIX  TE€OMETPUYECKHUX  TEOPEM.

Ilonp30BaThCA IMPU3HAKAMHU PABEHCTBA IPSMOYTOJBHBIX TPEYTIOJbHHUKOB,
CBOWCTBOM MEJMaHbI, IPOBEAEHHOMN K THUIIOTEHY3€ IPAMOYTOJIBHOIO TPEYTOJIbHUKA, B
pEIIeHUH T€OMETPUUECKHX 3aa4 (C UCIOJIb30BaHUEM 3pUTEIBLHON HATISIHOCTH /WU
BepOaIbLHOM OTIOPHI).

Onpenensth NapaieaIbHOCTh MPSMBIX C IOMOIIBIO YTIIOB, KOTOPbIE 00pa3yeT ¢
HUMH cekymas. Onpenenars NapajyieIbHOCTh NPSAMBIX C ITOMOIIBIO PAaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM IIPSMOU 10 TOUEK APYTrOU IPSIMOM.

PemaTe 3aaun Ha KiieTyaToi Oymare.

[TpoBOAUTH BHIYUCIIEHUS U HAXOJUThH YUCIOBBIE U OYKBEHHbIE 3HAUEHUSI YTIIOB
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B rCOMCTPHUUICCKHUX 3aaa4ax ¢ UCIIOJIb30BAHUCM CYMMBbI YIJIOB TPECYTOJIbHUKOB U

MHOT'OYT'OJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBIX TMpPHU TEPECEUECHUU JBYX
MApAJUICIIBHBIX TMPAMBIX CEKyller. Pemate mpakTuueckue 3agauu Ha HAXOXKICHUE
YIJIOB.

NmeTh npencTaBieHUE O MOHSATUE T€OMETPUUYECKOTO MECTA TOYEK.

DopMyIMpOBaTh OMPEACICHHUSI OKPYKHOCTH M Kpyra, XOpJAbl M JUaMeTpa
OKPYXHOCTH, TOJIb30BaThCSI UX CBOMCTBAMHM. YMETh MPUMEHSTh 3THU CBOMCTBA IIpHU
pellIeHnu 3a7a4.

OpHEeHTUPOBATHCS B MOHATHUSX: OMMCAHHASL OKOJIO TPEYTOJIbHUKA OKPYKHOCTb,
IIEHTP OMHUCAHHOW OKpYy>KHOCTH. OnepupoBath Ha 0a30BOM ypoBHE (haKTaMH O TOM,
YTO OUCCEKTPUCHI YIJIOB TPEYroJIbHUKA MEPECEKAIOTCSA B OAHOM TOYKE, U O TOM, YTO
CEpEIMHHBIE TEPIEHAUKYIISPbl K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCA B OJHOMU
TOUKE.

OpueHTHpOBaThCS B TOHATHUAX UM OMNEpHpoBaTh Ha 0a30BOM ypOBHE:
KacaTtejabHasi K OKPYXHOCTH, TE€OpeMa O TNEPIEHIUKYIAPHOCTH KacaTeJIbHOM H
paauyca, MpoBEIEHHOIO K TOYKE KaCaHU.

Nmers mnpencrtaBieHUE O MNPOCTEUIIUX TEOMETPUUECKUX HEPABEHCTB, WX
MIPAKTUYECKOM CMBICIIE.

[IpoBOAUTE OCHOBHBIE T'€OMETPUYECKHUE MOCTPOCHUS C MOMOIIBIO LIUPKYJIS U
JIMHEHWKH.

8 KJIACC

PacnosHaBaTe OCHOBHBIE BHABI YETBIPEXYTOJBHHUKOB, HMX JJEMEHTBHI,
I10JIb30BATHCA UX CBOMCTBAMMU IIPU PELICHUU T€OMETPUUYECKUX 3aay.

OpHeHTHPOBATbCS B MOHATHM — TOYKHM IIEPECEUEHUS MEIHAH TPEYroJIbHUKA
(meHTpa Macc) B pelieHuH 3a1au.

Biianets noHsATHEM CpPEAHEN JIMHUM TPEYTOJbHUKA U TPAICLIUHU, TPUMEHSTh UX
CBOKCTBA IIPU PELIEHUHU NPOCTEUIINX TEOMETPUUECKHX 3a1ad. MiMeTs npencraBienue
o Teopeme daneca U TeopeMe O IMPONOPLUUOHAIBHBIX OTPE3KaX, NPUMEHATh UX IS
pelIeHus MPaKTUYEeCKUX 3a/1a4 (C Oopoi Ha 3pUTENIbHYIO HATJISITHOCTD).

[IpumeHsATh npu3HaKW MOA00US TPEYrOJbHUKOB B PEIICHUH HECIOXKHBIX
reOMETPUYECKUX 3a/1a4.

[Tonb3oBaThess Teopemoit Iludaropa nns pemieHUss TEOMETPUYECKUX U
IIPAKTUYECKUX 3a/1a4.

Biagerp DOHATHMAMM CHHYCA, KOCHMHyCa M TaHI€HCa OCTpOro yria
IIPSIMOYTOJIBHOTO TpEyroiabHuKa. [lob30BaThbCs 3TUMM NMOHATHAMHU JUIA PELICHUS
MPAKTUYECKHX 3aj1a4 (py HEOOXOAMMOCTH C OIIOPOM Ha AITOPUTM MpaBUJIA).

Beruucnare  (pa3nuuHbIMM - cioco0amu) (C OMOpPOM Ha  CHPaBOYHYIHO
uH(pOpMAIMIO) IJIOIIAAb TPEYroJdbHUKA M IUIOMIAAM MHOTOYTOJBHBIX (QUTYp
(moNB3yACh, Iie HEOOXOAUMO, KANbKYJIATOPOM). [IpUMEHATh Moy4eHHbIE YMEHUS B
NPAKTUYECKUX 33/1a4ax.

Bianerp NOHATHSAMM BOMCAHHOTO M LEHTPAJIBbHOIO YIja, HCIOJIb30BaTh
TEOPEMbI O BIHUCAHHBIX YIJIaX, YIIaX MEXIy XOopJaMu (CEKYIIHMH) U YIJIE MEXKIY
KacaTeJIbHOW W XOpJOW TpU PEUICHHHM NPOCTCUIIMX TEeOMETPHUYECKUX 3anad/
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Brnaners MOHSATHEM OIMMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSTH CBOMCTBA
OIMCAHHOTO YETHIPEXYTOJIbHMUKA MPH PEIICHUH MPOCTEUIINX 3a/1a4.

[IpyuMeHATh TMOJydeHHbIE 3HAHHWS Ha MPAKTHKE — CTPOUTh MAaTEMaTUYECKHUE
MOJIETIH JUTS 33]1a4 PeaibHOM KU3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIYUCICHHUS C
NPUMEHEHHEM TMOA00Ms UM TPUTOHOMETpUHU (TOJB3YsCh, TJA€ HEOOXOIMMO,
KQJIBKYJIAITOPOM).

9 KVIACC

3HaTh TPUTOHOMETPUUECKUE PYHKIIUU OCTPHIX YIIIOB, HAXOAUTH C X TOMOUIBIO
pa3JIMYHbBIC 3JIEMEHTHI MPSMOYTOJIBHOTO TPEYTrOJIbHUKA («PEIICHUE MPSMOYTOIbHBIX
TPEYroJbLHUKOBY»). HaxoauTh (C MOMONIBIO KaJIBKYJSITOpPA) JJIUHBI W YIJIBL IS
HETAOJWYHBIX 3HAYCHUH.

[Tonb3oBaThcs GopMyIaMu NMPUBENCHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJECTBOM JUIsl HAXOXKICHHUS COOTHOUIEHWA MEXIY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMM (C OITOPOM HA CIIPABOYHYIO MH(DOPMAIIHIO).

Hcnonb30BaTh TEOpPEMbl CUHYCOB W KOCUHYCOB JUISl HAXOXKIEHUS PA3IMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIIECHUE TPEYTOJIbHUKOBY ), IPUMEHATH UX MPU PEIICHUN
MPOCTEUIITNX TEOMETPUUECKUX 3a]1au.

Bnanetrs noHsTusiMu npeoOpa3zoBaHusl MOJ00MSI, COOTBETCTBEHHBIX AJIEMEHTOB
no100HbIX Guryp. [loas30BaThcs CBOMCTBAMU MO100MS IPOU3BOJIBHBIX (PUTYD, YMETH
BBIYHCIIATH JJIMHBI U HAXOAUTh YTIbl y TOAOOHBIX QUryp (10 alroputmy y4eOHBIX
nevicreuit). IlpuMmeHaTh cBolcTBa 1OAO0MS B NPAKTHUYECKUX 3ajJadax. YMeETh
IPUBOJIUTH MIPUMEPHI TOJAOOHBIX (DUTYP B OKPYKAIOIIIEM MUDE.

[Tonp30BaThCsa TeOpeMaMH (10 BU3YaJIbHOUM OMOpPE) O MPOU3BEACHUU OTPE3KOB
XOp/, O POU3BEIECHUH OTPE3KOB CEKYILHX, O KBAIPaTe KacaTEIbHOM.

[Tonb3oBaThCAd BEKTOpamMH, MOHUMAaTh WX T'E€OMETPUYECKHA U (U3NUYECKUi
CMBICJI, IPUMEHSTh UX B PEIICHUHN TeOMETpUYECKUX U (pusnyeckux 3agad. [I[pumMeHs s
CKJISIPHOE MPOU3BEICHNE BEKTOPOB JJIsl HAXOXKIACHUS JIJTUH U yTJIOB.

[Tonp30BaThCA METOAOM KOOPAMHAT HA MJIOCKOCTH, TPUMEHSITh €0 B PEIICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a7ad.

Brnanerr MOHATHUSIMU TMPaBWIHBHOTO MHOTOYTOJIBHUKA, JJIUHBI OKPY>KHOCTH,
JUTMHBI TyTU OKPY>KHOCTH U PaAMaHHON MEPBI yIiia, YMETh BRIUUCIISITh IIIOIAAb KpyTa
M ero 4Jacted (Cc omopoi Ha crpaBouHyr HH(popMmaiuio). [IpuMeHsTs mosydyeHHbIE
YMEHHS B TPAKTHUYECKUX 3a/1a4ax.

Haxomuth ocu (Wi UTEHTPBI) CUMMETPUH (PUTYp, TPUMEHSTH JABHKCHUS
IJIOCKOCTHU B MPOCTEUIIIUX CITydasiX.

[IpyMEHATh MONMY4YEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEMATHUYECKUE
MOJIENH JIJIsl 3a/1a4 PeaIbHOM JKU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS C
OpUMEHEHUEM T0J00MS W TPUTOHOMETPUYECKUX (YHKUMHA (MONB3YsCh, TJe
HEO0OXO0IUMO, KATBKYJISITOPOM).
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IHJIAHUPYEMBIE ITIPEJMETHBIE PE3YJIBTATBI OCBOEHUA
MPUMEPHOMPABOYEN TPOTPAMMBI KYPCA «BEPOATHOCTD U
CTATUCTUKA» (1O 'OAAM OBYYEHUA)

[TpenMeTHbIEC pe3yabTaThl OCBOCHUS Kypca «BepoaTHOCTh U cTaTHCTUKa» B 7—9
KJIaCCaxX XapaKTePU3yIOTCs CIECAYIOINMU YMEHUSAMHU.

7 KIIACC

Yurate wuHQOpMAIHIO, MTPEACTAaBICHHYI0O B TaOlMIaXx, Ha [IUarpaMmax;
MPEACTABIATh JIaHHbIE B BHJE TaOJMI, CTPOUTHh JUArpaMmbl (CTOJIOMKOBBIE
(cTosiOuaThie) U KPYTroBbI€) IO MACCUBAM 3HAYEHUH (C UCTOJIB30BAHUEM 3PUTEIIBHOM
HaIJISAHOCTH W/WUJIU BepOaIbHOM OMOpPHI).

OnucelBaTh W UHTEPOPETUPOBATH  pEallbHbIE  YHCIOBBIE  JIAHHBIE,
MIpPE/ICTABJICHHBIE B TA0JINIIAX, HA TUarpaMmax, rpadukax.

OpueHTUpOBaThCS B MOHATUAX U ONEPUPOBATh MU Ha 0a30BOM YPOBHE:
cpenHee apupMeTHIECcKoe, MeinaHa, HauOoJIblIee U HAaUMEHbBIIIEE 3HAUEHUS, pa3Max.

NmeTp mnpencraBneHue O CIydyalHOM HM3MEHYMBOCTM Ha MpHUMEpaxX ILEH,

(pU3HUECKUX BEIWYUH, aHTPOIIOMETPUUECKUX JTaHHBIX; UMETh IPEICTABICHUE O
CTaTUCTUYECKON YCTOMYNUBOCTH.

8 KJIACC

W3Bnekath u mpeoOpa3oBbIBaTh WH(OpMAILNIO, NPEACTABICHHYIO B BHUJIC
Ta0IuIl, JauarpaMm, T'pauKoOB; MPEACTABIATh JaHHBIC B BHUJC TaOJUIl, JUArpaMM,
rpauKoB.

OnuceIBaTh MOCJIE COBMECTHOI'O aHAJIN3a JJAHHBIE C IOMOILIBIO CTATUCTUYECKUX
MoKa3aTesleld: CpeJHUX 3HAUYeHUW M Mep pacceuBaHus (pa3Max, AUCHEpCHS U
CTaHAAPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThI YUCIOBBIX 3HAYEHUN U YaCTOTHI COOBITHH, B TOM YHCIIE 110
pe3yiabTataM U3MEpeHuid U HaOmIoAeHUW (C  HMCMOJBb30BAaHUEM  3pUTEIIbHOU
HaTJISAHOCTH W/WJIU BepOaIbHOM OMOpPHI).

Haxonuth BEpOSATHOCTH CIy4alHBIX COOBITUN B OMBITaX, 3Hash BEPOATHOCTH
AJIEMEHTApHBIX COOBITUH, B TOM 4YHCIE€ B ONBITAX C PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITUAMH (C MCTIOJIB30BAaHUEM 3PUTEITHLHON HATJISATHOCTH W/WIIH
BepOaIbHOM OTIOPHI).

Nmets mnpencraBieHue o Trpa@uuecKux MOJENIIX: JACPEeBO CIydalHOTO
AKCIIEPUMEHTA, JuarpaMMbl Diisiepa, YUcIoBas mpsmasi.

OnepupoBaTh MOHATHUSMHU Ha 0Aa30BOM YpPOBHE: MHOKECTBO, MOJIMHOXKECTBO;
BBITIOJTHATD OTNEPAIMK HaJl MHOKECTBAMU: 00beIMHEHUE, IEPECCUCHHE, JOTIOJHECHHUE,
NEepPEYUCHIATh  DJIEMEHThl ~MHOXXECTB, IPUMEHSTh CBOMCTBA MHOXECTB  (C
UCIIOJIb30BaHUEM BU3YaJIbHOW OTIOPHI).

HNmets mpencraBieHue 0 rpauueckoM TPENCTaBICHHE MHOXKECTB M CBs3ed
MEK]ly HUMH JJIsI OTIMCAHUs MPOLIECCOB U SIBJIICHUI, B TOM YHKCJIE MPU PELICHUN 3a]1a4
U3 IPYTUX YYEOHBIX MPEIMETOB U KypCOB.
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9 KVIACC

W3Bnekats 1 npeodpazoBbIBaTh MH(OPMALIMIO, IPEACTABICHHYIO B Pa3IMYHbIX
MCTOYHUKAX B BUAE TaONHII, JUarpamm, rpauKoB; MPEACTaBIsATh JaHHbIC B BUJC
TabJIUI, TUarpaMm, rpaduKoB.

Pemate npocreiinve 3a1a4un OpraHu30BaHHBIM IEPE0OPOM BAPUAHTOB, & TAKKE
C UCII0JIb30BaHUEM KOMOMHATOPHBIX NMPaBUII U METOJIOB.

Hmets mpencraBieHre 00 OMMCATENBHBIX XapaKTEPUCTHKAX MAJII MAaCCHBOB
YHUCJIOBBIX IaHHBIX, B TOM YHCJIE CPEIHNE 3HAUCHUS U MEPBl PACCEUBAHMUS.

HaxoauTs 4acTOThl 3HAUEHUN U 4YaCTOTHI COOBITUS, B TOM YHCIIE IOJB3YSICh
pe3ysibTaTaMu MPOBEAEHHBIX U3MEPEHUN U HAOIIOJEHHM (C OMOpPOil Ha CIPaBOYHYIO
uH}opMaIuio).

HaxoauTbs BepOATHOCTU CIIydyallHBIX COOBITHII B M3y4YEHHBIX OINbBITaX, B TOM
YUCJI€ B OMNbBITaX C PaBHOBO3MOKHBIMU 3JIEMEHTApPHBIMU COOBITUSMH, B CEPUIX
WCTIBITAHHUM 10 IEPBOI0O YCIIEXA, B CEPUAX UCIIBITAaHUN bepHyIun.

Nmers mnpencraBieHue O CIy4YalHOW BEJIMYMHE W O PaCHpEeleTcHUN
BEPOSATHOCTEM.

NMmerp mnpencTaBieHWE O 3aKOHE OOJIbIIMX YHCENI KakKk O HpPOsBICHUU
3aKOHOMEPHOCTH B CIIy4YalHOW M3MEHYMBOCTH U O POJIM 3aKOHA OOJBIIMX YUCEN B
IpUpOe U OOIIECTBE.

44



TEMATHYECKOE INTAHUPOBAHMUE

5 kiacc (He menee 170 u)

Ha3Banue
pasneia (TemMbl)
Kypca (4ucj10

OcHoBHoOe coepKkaHue

OcHOBHbBIE BHUABI J€ATCJIBHOCTH Oﬁy‘lalOlIII/IXCﬂ

4acoB)
HarypajabHble Jecsatuunas cucrema cuucieHus. Psa HarypanbHbIX uucell.|YdTaTrb, 3anucbiBaTh, CPaBHUBATh HaTypalbHbIE YHCIA;
yucaa. deiictBust ¢ | Harypansssiii psn. Yucno 0. HatypanmpHble 4mcna Ha KOOp-|y4acTBOBATh B O0CY:KIE€HHH CIOCO0OB YIIOPAIOYMBAHUS
HATYPaJbHBIMH IUHATHOM mpsiMoi. CpaBHEHHME, OKpPYTJICHHE HaTypallbHBIX |4HCEI.
YncJIAMU YHCell. H300paxkaTh KOOPIMHATHYIO MpsIMYyl0, OTMedYaTh dKcCla

(43 v)

Apudpmernueckue JEHCTBUS C HAaTypaJbHBIMM  YHUCJIAMHU.
CBolicTBa HyJIsl IPU CJIOXEHUM U -yMHOXKEHUH, CBOMICTBa
eAMHMLIBI  [pu  yMHOXeHuH. llepemecturensHoe U
COUETaTEIbHOE  CBOMCTBA  CIOKEHUS M YMHOJXKEHUS,
pacnpeoenumenbHoe C80UCMEO YMHONCEHUS.

TOYKaMHM Ha KOOPJAMHATHOW NPSIMON, HAXOJMTb KOOPIHMHATHI
TOYKH.

HccnenoBathb cBoiicTBa HaTypaiabHOTro psija, yucen 0 u 1 mpu
CJIO)KCHUH 1 YMHOXKCHHH.

Hcnonb3oBaTh NpaBUIIO OKPYTIICHUS HaTypalbHBIX YUCEI IPU
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Henumenu u Kpamuevle 4YHCIA, pa3lOXEHUE YWCIA Ha
MHOXHTeH. Jlenenue ¢ ocratkom. IIpocTeie W COCTaBHBIC
yrcna. [lpusnaku oerumocmu na 2, 5, 10, 3, 9.

CreneHb ¢ HATYpAJIbHBIM MTOKA3aTEIIeM.

Yucnosble BEIPAKEHHUSI; TIOPSALOK ACHCTBUM.

Penrenue TekCTOBBIX 3a/1a4 HA BCe apru(METHICCKHE ICHCTBUS,
Ha JBIKCHUE U TIOKYITKH.

HEOOXOMMOCTH C OTOPOH Ha aJTOPUTM MPaBHIIA.

BopinoaHaTs apudmernyeckue AeHMCTBUA C HATypalbHBIMU
YUCJIaMU, BBIYMCJIATH 3HAUEHUS YHUCIIOBBIX BBIPAXKEHUM CO
ckoOkamu 1 6e3 CKOOOK.

3anuceIBaTh IPOU3BEICHUE B BUJE CTECIICHU, YMTATh CTCIICHH,
HCNO/Ib30BATh TEPMHMHOJIOTHI0 (OCHOBaHME, I10Ka3aTelnb),
BBIYMCJISATh 3HAYEHUS] CTENEeHEH Npu HEOOXOAUMOCTH C
BHU3yaJIbHOU OIOpPOiA.

BbINOJHATL NPUKHAKY M OLEHKY 3HAYEHU YHCIIOBBIX
BBIPQXCHU, NMpeajiaraTb 1 NPUMEHATh NMPUEMBI NPOBEPKH
BBIYMCIICHHI.

Hcnonp30BaTe IpU  BBIYMCICHUAX MEPEMECTHTENbHOE M
coyeTarejbHOE CBOWMCTBA CJOKEHHSI M  YMHOKCHHS,
pacnpedenumenvHoe c60UCME0 YMHOMCeHUA; HOPMYTHPOBATD
U INPUMEHATh IpaBWia NpPeodpa3oBaHUsl  YHCJIOBBIX
BbIPAaKEHH I HA OCHOBE CBOMCTB apu(pMeTHYECKUX AeHCTBUI
NP HEO0XOAMMOCTH C HANIPABJISA IO TOMOIILIO.
@®opmyaupoBaTh oONpeaeJeHHsl JEIUTeNs M KpaTHoro (c
OIIOPOi1 Ha AITOPUTM IPABUJIA), HA3BIBATH JICIUTENIN U KPaTHbIE
Ylclia; Paclmo3HABaTh IPOCTbIE M  COCTaBHBIE 4YHCIIA;
(opMy.IMpPOBATH H NPUMEHATH MPU3HAKHM JICJIMMOCTH Ha 2, 3,
5 9, 10, (c omopoii Ha aNrOpUTM TMpaBHUJa); MPUMEHSATH
AJITOPUTM Pa3JIOKEHUs 4YMCIAa Ha IPOCTbIE MHOXHTEIY;
HAXOMTh OCTATKH OT JIEJICHUS U HEMOJHOE YaCTHOE.
Pacno3HaBaTh MCTHHHBIE U JIOKHBIE BBICKAa3bIBAHUA O
HaTypaJIbHBIX YUCIIaX, IPUBOAMTH MPUMeEPbI U KOHTPIPUMEPHI,
CTPOUTH BBICKA3bIBAHUSl M OTPHUIAHMS BBICKA3bIBAHUN O
CBOICTBaxX HaTypaJIbHBIX YHCEI C ONIOPOM Ha oOpaserl.

Pemiath TekcToBblE 3a7auM  apUPMETHUYECKUM CIIOCOOOM,
HCIO0JIB30BATh 3aBHCHMOCTH MEX]y BEIMYMHAMU (CKOPOCTb,
BpEMsI, paCCTOSIHUE; 1I€HA, KOJMYECTBO, CTOUMOCTb U JIp.) MpHU
HEOO0XOMMOCTH C UCIIOJIb30BAaHUEM CIIPABOYHON MH(POPMALIUU:
aHAJM3HPOBATH TEKCT 3a7a4u, epegopMyTUpPOBaTh YCIOBUE,
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H3BJIeKATh HEOOXOIMMBIE JIaHHBIE, YCTAaHABJIHBATH
3aBHCHMOCTH MEXAY BEIMYMHAMHU TPU HEOOXOIMMOCTH C
HAIPABJISAIONICH ITOMOIIBIO.

MoaenupoBaTh XOJ PEIICHUS 33aJla4d C TMOMOIIBI0 PUCYHKA,
CXEMBI, TAOIUIIBI.
I[IpuBoauTh, pa3éuparh
pEIIeHUI TEKCTOBBIX 3a/1a4.
C noMombI0 MeAarora OIEeHUBATH TOJNYYEHHBIA pE3yIbTarT,
OCyHIECTBJISATb  CaMOKOHTpPOJIb,  TPOBEpsisi  OTBET  Ha
COOTBETCTBUE YCJIOBHIO, HAXOUTh OIIHOKH.

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

3HAKOMHTHCS C HCTOPUE pa3BUTHS apU(PMETUKH.

pasiiMuHbIC  PCUHICHUA, 3allMCU

Harasanasn
reomerpus. JIuHuu

Ha MJI0CKOCTH
(12 u)

Touka, npsimasi, oTpe3ok, jiyd. Jlomanasd. M3mepenue AIuHBI
OTpe3Ka, METPUYECKHE EIMHHUIBI 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 uyeprexax, pPHCYHKax, ONHMCHIBATD,
UCIOJIb3YSl TEPMUHOJIOTHIO, M HM300pazkaTb C IOMOUIbIO
YepTEKHBIX ~ MHCTPYMEHTOB  (MPH  HEOOXOIUMOCTH  T10
BU3YyaJbHOW OIOpE): TOYKY, MHPSIMYIO, OTPE30K, Jyd4, YroJl,
JIOMaHy!0, OKPYKHOCTb.

Pacno3naBaTrh, NpUBOAMTH NPUMePbI OOBEKTOB PEAIbLHOTO
MHUpa, UMEIIUX (OpMYy H3YYEHHBIX (QUIYp, OLEHMBATh HX
JIMHEUHBIE Pa3MEPBL.

Hcnoab3oBaTh JIMHEWKY U TPAHCIIOPTUP KaK UHCTPYMEHTBI IS
IIOCTPOECHUS U U3MEPEHUS: U3MEPATD JUIMHY OTPE3Ka, BEINYUHY
yIia; CTPOMTB OTPE30K 3aJaHHOM JUIMHBI, YIOJ, 3aJlaHHON
BEIINYMHBI; OTKJIAAbIBATH LIUPKYJIEM PABHBIE OTPE3KH, CTPOUTH
OKPY’KHOCTb 3aJJaHHOTO pajuyca.

N300paxkarh KOHQUrypallMu TeoMeTpudeckux ¢uryp wus3
OTPE3KOB, OKPYKHOCTE€H, HMX 4YacTed Ha HEJIWHOBAaHHOW U
KJeTyaToil Oymare; mpeajaratb, ONMHCHIBATH M 00CYXKIATh
CIoco0bl, AJIrOPUTMbI TOCTPOCHUS IIOCIE COBMECTHOIO
aHaIu3a.

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

Boer4ucasTs JUIMHBI OTPE3KOB, IOMAHBIX.

ITonumare M  HMCHOIB30BATh INPH  PpelIeHUH 32124

3aBHCUMOCTH MEX]y €IUHUIIAMUA METPHUECKONW CHCTEMBI MEp;
3HAKOMHUTBCSI C HEMETPUUCCKIMHU CHCTEMaMH Mep; BbIPaKaTh
JUIMHY B pa3IMYHbIX €AMHULIAX U3MEPEHUS IPH HEOOXOAUMOCTH
C OIIOPOIi Ha CHPABOYHYIO HHPOPMALIHIO.

HccaenoBathb Gurypsl u KOHQUTYpaluu, UCHONB3Ys MU(PPOBHIE

PECYPCHI.

OOLIKHOBEHHEIE
npoou
(48 1)

Hpo6s. IlpaBunbHble M HempaBuibHbBIE Jpobdu. OCHOBHOE
CBOMCTBO aApoou. CpaBHEHHE APOOECH.

CrnoxxeHue 1 BhIYUTaHHE OOBIKHOBEHHBIX ApoOeil. CMelaHHas
IpoOb. VYMHOXEHHE U JeJeHHe OOBIKHOBEHHBIX JApo0eii;
B3aUMHO-00paTHBIC JPOOH.

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

[TpumeHeHne OyKB AJIs 3alMCH MAaTEMaTHUECKUX BBIPAXKEHUH U
IPEIIOKEHUH.

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

YuTaTh U 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE TpOOH,
NpeaaraTb U 00CyKIaTh COCO0bI YIIOPAI0UYNBaHUS APOOECH.
M300paxkars  OObBIKHOBEHHBIE  JOpoOM  TOYKaMHU  Ha
KOOpJMHATHOM  MpsAMOM; HMCHOJB30BATHh  KOOPAMHATHYIO
HPSAMYIO JUIsl CPAaBHEHUS IpOOEH.

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

HCI0JIb30BATH OCHOBHOE CBOMCTBO JpoOM NJsl CcoKpaujeHus
Opobeu u npugedeHus OpobU K HOBOMY 3HAMEHAMENO 8
NPOCMEeNuUX CLy4asix.

IIpeacraBasaTs mo oOpa3iy cMemaHHyi0 JpoOb B BHUIE
HENpPaBWJIBHOM M  BBLAENATH IEJyI0 YacTh 4HCIa U3
HEMpaBUIBHOM Apo0wu.

BbinoaHaTs apupmernyeckue AeiicTBUS C OOBIKHOBEHHBIMU
IpoOsSMU B TPOCTHIX CIyd4asx; HPUMEHSITb CBOHCTBA
apu(MeTHIeCKUX IEeHCTBUH I palliOHATN3AlUY BBIYHCICHUH.
BbInoTHATH, NPUKHMAKY M OLEHKY pe3ylbTaTa BbIYHMCIICHU;
npeaarathb U NPUMEHATh NPUEMBI IPOBEPKH BbIYUCIICHUH.

IIpoBoauTh McceI0BAHUSA CBOWCTB Jpo0ei, OMHMpasch Ha
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YUCJIOBBIE 3KCIEPUMEHTHI (B
KOMIThIOTEPA).

Pacno3HaBaTh HUCTUHHBIE U JIO)KHBIC BBICKA3bIBAHUS O JPOOSX,
NPUBOAUTH MPUMeEPbI U KOHTPIIPUMEDHI.

Pemiars npocreiimne TEKCTOBBIE  3aJayd, COAEpPKALIME
JIpOOHBIE JAaHHBIE, W 3aJa4l HA HAXOJNCOEHUe Yacmu Yenoco u
Yeno2o no e2o0 4acmu, 8blAGIANL UX CXOOCMEA U PA3TUYUA.
MoaeanpoBaTh X0 PEIICHUS 3aJa4d C MOMOIIBI0 PUCYHKA,
CXEMBI, TAOJIUIEI.

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

C nomMombI0 Meaarora OUEHUBATH TOJYYCHHBIM pe3yJbTar,

TOM 4YHCIC C IIOMOIIBIO

OCYLIeCTBJATHL  CAaMOKOHTPOJIb,  IIPOBEpsisi  OTBET  Ha
COOTBETCTBHUE YCIIOBUIO, HAXOAMTb OLINOKH.
3HAKOMUTBCS € UCTOPUEH Pa3BUTHS apU(DMETHKH.

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

reoMeTpus. KBaJpar. MHCTPYMEHTOB U OT pYyKH, MOJAEIUpPOBaTh U3 Oymaru

MHOroyrojJbHuKH TpeyronbHUK. MHOT'OYT'OJIbHUKH.

(10 4 [Inomane U nepuMerp MpsAMOYrOJIbHUKA U MHOTOYT'OJIBHUKOB, IIpuBoauTH NMpUMepPbI 0OOBEKTOB PEATHLHOTO0 MHPA, UMEIOIINX
COCTABJIEHHBIX W3 TPSIMOYTOJbHUKOB, €IMHUIBI HM3MEPEHUS (bopmy  MHOTOyromBHHK, NpAMOYroibHIKA, — KBaApaTa,
rtomazu. TlepuMeTp MHOTOYTOJIbHHKA. TPEYroJIbHUKA, OLIEeHUBATh UX JINHEIHBIE pa3MephI.

BbruncasaTs: nEepUMETp TPEYrojbHHUKA, IPSAMOYIOJbHHKA,

MHOT'OYI'OJIbHUKA; IUIOIAAb MPSIMOYTOJIbHHMKA, KBajapara (Ipu
HEO0OXOIMMOCTH C OMOPOIl HAa ANTOPUTM yUEOHBIX JEHCTBUIN).
HN3o00paxkatsh OCTPOYTOJIbHBIE, MPAMOYTOJIbHBIE u
TYIOYTOJIbHBIE TPEYTOJbHUKH.

CrponTh Ha KieT4yaToil Oymare KBagpaT U MPSIMOYTOJBHUK C
3aJJaHHBIMU JUIMHAMU CTOPOH.

HccaenoBarb cBoOiCTBAa NPAMOYTOJIbHUKA, KBajgpara IIyTEM
SKCIIEPUMEHTa, HAOMIOACHUS, H3MEPEHMs, MOJIEIHPOBAHMUS;
CPaBHMBATh CBOMCTBA KBAApaTa U NPSIMOYTOJIbHUKA.
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PacnosHaBaTh HCTHHHBIE M JIOXKHBIE BBICKA3bIBAHUSA O
MHOT'OYTI'OJIbHUKAX, IPUBOJAMTH NPHUMEPbI U KOHTPIIPUMEPBI.
HccaenoBarb 3aBHCHUMOCTS IIJIOIIAAM KBagpaTa OT JJIMHBI €TI0
CTOPOHBI.

Hcnoab3oBaTh CBOMCTBA KBAJPAaTHON CETKH IS ITOCTPOCHUS
¢buryp;  pa3duBaTb  IPAMOYIOJIBHUK  Ha  KBaJparsl,
TPEYrOJbHUKH; COCTABJAATH (QUIYpHI U3  KBaApaToB U
IPSMOYTOJIbHUKOB U HAXOJUTh UX IIOLIA/b, Pa30UBaTh (PUIypbI
Ha IpSMOYTOJIbHUKU U KBaJIpaThl U HAXOAUTh UX IIOLIAAb (IIpH
HE00XOIMMOCTH C HAPaBJIAIONIEH TOMOIIBIO).

BeipaxaTh BeIMYMHY IUIOIIAJM B pa3IUYHBIX €IMHULAX
U3MEpPEHUs] METPUYECKOM CHCTEMBI MeEp, HCIO0Jb30BaTh
3aBMCUMOCTH MEXKJy METPUYECKUMH E€AUHULAMU U3MEpEHUs
IUIOINAAM HpPU HEOOXOJUMOCTH C OINOPOH Ha CIPaBOYHYIO
nH(pOpMaLHIO.

3HAKOMHTBCS € MNpPUHMEpPAaMH NPHMEHEHHMs IUIOWEAIN U
IepuMeTpa B NPAKTUYECKUX CHUTyauusx. Pemars 3agadyu u3
peanbHOM JKU3HU, IPU HEOOXOIUMOCTH C OIOPOM Ha allrOPUTM
IIpaBUiIa, 00CYXKIATh Pa3INYHbIE CIOCOOBI PELICHUS 3a/ay.

JlecsiTUUHBIE
apoou
(38 u)

Hecstnunas 3anuch npodeii. CpaBHEHHE IECATUYHBIX TPOOeH.

JleiicTBus ¢ necATUUHBIMU APOOsSMU. OKpyaieHue 0ecamuyHbix
opobelt.

Pemenune TekcTOBBIX 3adau, cojepkaumux aApoOu. OCHOBHbBIE
3a/1a4¥ Ha JpoOu.

IIpeacTaBasiTh AECATUUHYIO JApoOb B BHJIE OOBIKHOBEHHOH,
YUTATh W 3alHCHIBATh, CPABHUBATH JECATHUYHBIE JPOOH,
npepjaratb M 00Cy:KAaThb CHOCOOBI  YIOPSAOYMBAHUS
JECSATUYHBIX APOOEH.

N3o0paxath necaruyHble ApoOU TOUYKAMHM Ha KOOPAMHATHOM
IPSAMOM.

BoIsiBJASITH €XOACTBAa M Pa3jiu4Ms NPAaBHI apUPMETHUECKUX
JENCTBUI ¢ HATYpaJIbHBIMHU YHCIIAMU U IECATUYHBIMU APOOSIMH,
I10CJIE COBMECTHOT'O aHAIN3A.

BbInoHATL apudmeTHyeckue JAEUCTBUS C JIECATHYHBIMHU
Ipo0siIMU; BBINOJHATH NPUKHAKY M OLEHKY pe3yibTara
BBIYMCIICHHI.

IIpuMeHsiTh cBoiicTBa apudMeTHUECKUX MACUCTBUM  JUIA
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panMoHaNN3alMK BEIYMCIICHUM.

Ilpumenamo npasuno oKpyzieHus OecsimuyHvix Opoodeil, IPU
HEOOXOMMOCTH C BU3YaJIbHOM OMOPOH.

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

Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BBICKA3bIBAHUS O IPOOSX,
NPUBOAUTL  NPUMEPbI U  KOHTPHPUMEPHI, CTPOMTH
BbICKA3BIBAHUS U OTPUIIAHUS BBICKAa3bIBAaHUH.

Pemiats mpocreiimvie TEKCTOBBIE — 3aJayd, COAEpPKAIUE
JIpOOHBIE TaHHBIC, U HA HAXO0JCOEHUE YACTNU YeN020 U Yelo20 No
€20 yacmu; BbIABJISITh UX CXOACTBA U Pa3jnyms.
MopaeanpoBaTh XOJ PELICHHS 3a/ayd C IOMOUIbIO PUCYHKA,
cxeMmbl, Tabmuipl. Pa30upare pasnuyHble pELICHMS], 3alUCU
pELIeHUH TEKCTOBBIX 3a/1a4.

OnepupoBarh IpOOHBIMU YHCIAMHU B PEANbHBIX >KM3HEHHBIX
CUTYaIHsX.

C nomMombI0 meaarora OLEHUBATH IOJTYYEHHBIM pe3yJbTar,
OCYHIECTBJSATh  CaMOKOHTPOJb,  TPOBEpsisi  OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOAUTH OLIHOKH.

3HAKOMHTHCS ¢ MCTOPHUEH pa3BUTHS apUPMETUKH

Harasaanas
reoMeTpus.
Tena u purypbi
B POCTPAHCTBE
(99)

Mmnoeoepannuku. Hzobpasicenue muozcoepannuxos. Mooenu
NPOCMPAHCMBEHHBIX Mell.

Ipsamoyeonvrulil napannenenuneod, 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[IpuBoanTH MpUMepbI 0OOHEKTOB PEATHHOIO MUPA, UMEIOIINUX
¢bopMy MHOTOTpaHHHMKA, MPSIMOYTOJILHOTO Mapaiesenumena,
KyOa.

N300pazkath Ky0 Ha KiIeT4aToi Oymare.

HUccnenoBarb CBOliCTBA KyOa, [IPAMOYTOJIBHOTO
napajuleJienuIea, MHOTOTPaHHUKOB, UCIOJB3YSl MOJAEIU IpH
HEO0XOIMMOCTH C HAPABJIAIONIEH TOMOIIBIO.
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Pacno3snaBate  pa3BEPTKM KyO0a W Napajuiesenuiesna.
MoneaupoBath Ky0 ¥ napajuiesenure U3 OymMara u npodnx
MaTepHalioB, 10 00pa3ILy.

Haxoauth u3MepeHus, BBIYMCIASTH TUIOMIAIL MOBEPXHOCTH;
00BEM Ky0a, MPSMOYTOIBHOTO MapaJlIeNIeuIIe/ia C OMOPol Ha
ATOPUTM YYEOHBIX JICHCTBHI, HCCJI€I0BATh 3aBHCHMOCTb
00béMa Ky0a OT IJTMHBI ero pedpa.

Ha6monaTh W NPOBOAWTH AHAJOTHH MEXIY MOHATUIMU
TUTOMIAIM ¥ 00BEMA, TIEPUMETPA | IIJIOIIA/IN TOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIC W JIOXKHBIC BBICKA3bIBAHHUS 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 3HaU€HUS BBIPAKEHUM, COJIepKalNX HATypalbHbIE
Yuclia, OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH, BBHIIOIHATH
npeoOpa3oBaHus YKuces MpU HeOOXOIUMOCTH C HApPaBISIOLIEH
MTOMOUIBIO.

BeiOupars cmocod cpaBHEHHsS ~ 4YHMCENl,  BBIYUCIICHHIA,
NPUMEHATh CBOMcTBA apudMeTudecKux JEeHCTBUH  AJs
palMOHAIM3ALMKY BEIYMCIICHUN.

OcyniecTBIAATh CAMOKOHTPOJIb BBINOJHSAEMBIX JEHCTBUA U
CaMOIIPOBEPKY pe3yJIbTaTa BEIYMCICHUN.

Pemiars mpocreiimme 3agayd W3 pEaIbHOM  JKU3HH,
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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Ha3zBpanue
pa3naesa (TemMbl)
Kypca (4uci1o

OcHoBHoOe coepsKkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCﬂ

4acoB)
HarypanbHbie ApudmeTndeckne ASHCTBHsI ¢ MHOTO3HAYHBIMY HATYpaIbHBIMY | BBIMOJIHATE apudMeTHYeCKHe JeHCTBHSI C MHOTO3HAYHBIMU
ymucsaa yucinaMu. YucinoBble  BBIpAXEHUs, MOPSAOK JCHCTBHIA, | HATYpaJIbHBIMU YHCJIaMH, HAXOAWTh 3HAYEHHS] YHCIIOBBIX
(30 u) UCTIOJNIb30BaHuEe CKOOOK. OKpyTIIeHUE HATYPaTbHBIX YHCEI. BBIPOKEHHUH CO CKOOKaMH U 0€3 CKOOOK; BBIYMC/ISATH 3HAYEHHUS

Jenutenu u KpaTHBIE YKCTA; HAUOOIbWULL 0OWULL Oeumenb U

HAaumeHnbvuiee 061/1/;96 KpamHoe.

Paznoxxenue uymcina Ha TPOCThIE MHOXUTENU. JlemuMocTh

CYMMBI U NIpou3BeieHUs. JleleHue ¢ OCTaTKOM.
Perienue TekcTOBBIX 3ajay.

BBIPKEHHH, COJEPIKAIINX CTEIICHHU.

BbInoIHATL NPUKUAKY M OLWEHKY 3HAUYCHUN YHCIIOBBIX
BBIPOKECHHH, MPUMEHATH NPUEMBI IPOBEPKH PE3yNIbTaTa.
Hcronp30BaTh mNpH  BBIUMCIACHUSAX TepeMecTHTebHOEe H
coyeTaTrejibHOEe CBOWMCTBA CJIOKEHUSI M YMHOKEHHUS,
pacnpedenumenvHoe C80UCME0 YMHOMNCEHUA OMHOCUMETbHO
Cl10JceHusA, CBOMCTBA apu(PMeTHYECKHX el CTBHI.
HccaenoBath  YKMCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJHUTH
YHUCJIOBBIE DKCIIEPUMEHTHI.

®opmyMpoOBaTH ONpeldeJeHHsl JCIUTENss U KpPaTHOro,
HAuOOJBIIEro OOIEro JOeNuTelIs M HaWMEHBIIETO0 OOIIero
KpaTHOTO, MPOCTOrO M COCTAaBHOTO YMCEJ; MCHOJb30BaTh 3TH
MOHSTHS TIPU PELICHUH 3a/1a4 (TP HEOOXOAMMOCTH C OIIOPOH Ha
AJITOPUTM TIPABUJIA).

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

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

KoncrpyupoBarh  MaTeMaTH4yeCcKHe  NPeNJIOKEHUST  C
MTOMOIIIBIO CBSI30K «H», «HIIN», «ECIH..., TO...» TI0 00pa3ily.
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PemiaThb TEKCTOBBIE 3a/1a4H, BKIIFOYAIOIIKME ITOHATHS JETUMOCTH,
apu(MEeTHYECKUM CIOCOOOM, HCIOJB30BaTh Iepedop Bcex
BO3MOXKHBIX BAPUAHTOB C OIMMOPOM Ha BOIIPOCHBIH IIJIaH.
MoaenupoBaTh XOJ pEIICHUs 3aJa4d C MOMOIIBIO PHUCYHKA,
CXEMBI, TAOIUIIBI.

[TpuBomuTH, pa3Ouparh, OICHUBATH Pa3IUYHbIE PpelIeHusl,
3aMMCH  pelleHHii TeKCTOBBIX 3aJa4 ¢ HaIpaBJISIOIICH
ITOMOIIIBIO.

Kputnyecku orieHHBaTh MOJYyYe€HHBIH pe3yJbTaT, HAXOAUTH
ONIMOKH, OCYIIECTBJISATH CAMOKOHTPOJIb, IPOBEPsisi OTBET HA
COOTBETCTBHE YCJIOBHIO.

Harasanasn
reoMeTpus.
IIpsimbie HA
IJIOCKOCTH
(7 9)

Ilepnenouxynapuuie npsamoie. Ilapannenvhvie npsamoie.

Paccrosinue MCXKAY ABYMA TOYKaMH, OT TOUKHU OO HpHMOﬁ,

JUITMHA TTyTU HA KBAaJPAaTHOM CETKe.
Ipumepol npsamvix 6 npocmpancmee.

Pacno3zHaBaTh Ha uepTekax, PUCYHKax CcIllydad B3aUMHOTO
PaCTOI0KEHUS IBYX MPSMBIX.

HN300paxath ¢ NOMOWBIO YePTEXKHBIX HMHCTPYMEHTOB
KJIeTyaTo Oymare JBe TMepeceKaroluecs TMpsMble, [IBE
napajuieJIbHbIe TPSIMbIE, CTPOUTH MPIMYIO, TIEPICHANKYISIPHYIO
JAHHOM.

IpuBoauTH NnpUuMepsbl napajuieTbHOCTH U
MEePIEHIUKYIISIPHOCTH TIPSIMBIX B POCTPAHCTBE.

Pacno3naBatb B MHOTOYTOJBHUKAX TMEPHEHIUKYISIPHBIE |
napajieiabHble  cTOpoHbl. M300pamarb MHOTOYrOJIBHUKUA C
napauieNbHBIMU, IEPICHANKYISIPHBIME CTOPOHAMU O 00pasIry.
Haxoauth paccTostHuE MEXIy JIBYMS TOYKaMH, OT TOUYKH [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.

JlecsTuunble qpodu U MeTpUYecKas CUCTEMa Mep.

1podu,

Apudpmernueckue  AeMcTBUS ¢ OOBIKHOBEHHBIMHU

JACCATHYHBIMHA I[pO6SIMI/I.

u

CpaBHUBATBH U YNOPSIAOUMBATH JpOOH, BHIOUPATH CIOCOO
CpaBHEHHs Jpobeit.

IIpeacraBasATh JecATUYHbIE APOOM B BHUAE OOBIKHOBEHHBIX
npobeil 1 OOBIKHOBEHHBIE B BHJIE JECATUYHBIX, HCMOJIb30BATH
IKBHMBAJICHTHbIE TPeICTaBJIeHUs] JIPOOHBIX YHCEN TpPU HX
CpaBHEHHH, NP BBIYUCIEHUX (IPU HEOOXOAMMOCTH C
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OtHomenue. Jlenenue B JaHHOM OTHOIIEHUU. Macwmao,
POIOPLHSL.

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

Pemennie TeKCTOBBIX 3aj1a4, COACPKAIIUX APOOU U MPOICHTHI.
[TpakTnueckast padota «OTHOIIEHUE AJTUHBI OKPYKHOCTH K €€
JTUAMETPY».

HaIpPaBJISAIOLIEH TOMOILBIO).

Hcnonb3oBaTh JecsaTHUHBIE JpoOM MpH  MpeoOpa3oBaHUU
BEJIMYUH B METPUYECKOM CUCTEME MED.

Boinoanars apugmMeTnyeckue a1edCTBHS C OOBIKHOBEHHBIMHU U
JECATUYHBIMH JIPOOSMHU.

BbrunciasTs 3HauCHUS BBIpAXCHUI, COJIEpIKaIINX
OObIKHOBEHHBIE M JIECATUYHbIE  JPOOH,  BBINOJIHSTH
npeoOpa3oBanusi IpobOel, BBIOUPATH CHOCO0, NPHMEHSATH
cBoiicTBa apuQMeTHUUECKUX IEHCTBUI IS paluoHAIU3alUN
BBIYUCIICHUM.

CocTaBJifITh OTHOIICHUS U MPOIMOPLUH, HAXOAUTH OTHOIICHHE
BEJINYWH, JICTIUThH BEJIMIUHY B JAHHOM OTHOITICHUH.

Haxoauth 3KcNepUMEHTAIbHBIM NYTEéM OTHOIICHUE JTHHBI
OKpYXHOCTH K €€ nuamerpy (Ipu HEOOXOIUMOCTU C
HAIPABIIAIONIECH TOMOIIBIO).

Haxoauth mMacmTal 1utaHa, KapThl U BBIYUCIATH PACCTOSHUS,
MCIIOJNB3YS MacIITad ¢ OMOPOil Ha aNTOPUTM YUeOHBIX JACHCTBUM.
OO0BSACHATH, UTO TAKOE MPOIICHT, YIOTPEOISITH 00OPOTHI PEUU CO
CJIIOBOM «IIPOIICHT». BhIpasaTh MPOLEHTHI B IPO0SX U IpoOH B
IIPOLIEHTAaX, OTHOIIEHHUE JIBYX BEJIMYHMH B IIPOLIEHTAX.
BbIuMcIATH IPOLEHT OT YKCIIa U YUCIIO O €0 MPOLIEHTY.
OxpyrasTe QpoOH U MPOIEHTHI, HAXOAUTh TPHOIFMKESHUS THCEIT
IIpU HEOOXOIMMOCTH C UCIIOIb30BaHUEM BU3yaJIbHOU OMOPHI.
Pemars 3agjauM Ha 4YacTH, MPOLIEHTHI, NPONOPLUHU, Ha
HaXO0XJIeHUEe Apodu (TIPOIEHTa) OT BETUMYMHBI 1 BETMYHHBI TIO €€
npoOu (TporeHTty), npobu (MpoIeHTa), KOTOPHIA COCTaBISET
onHa BenuuuHa oT apyrod. IlpuBoamTh, pa3zdupars,
OLIEeHUBATH PA3JIMYHbIC PEIICHUs, 3alUCU PEIIEHUN TEKCTOBBIX
3aj1a4 MpU HEOOXOMMOCTH C HAIPABIISAIOIIEH TTOMOIIBIO.
N3Bnekary wuHpopMamuo U3 TAONUI] ©W  JUArpaM,
UHTEPIPETHPOBATH TaOJIUYHBIC JaHHbIE, OTIpEETISATh
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, H300pakaTh OT
PYKH, CTPOUTH C IOMOILBI0O MHCTPYMEHTOB (Urypy (OTpe3ox,
JOMaHyl0, TPEYrOJbHUK, HNPSIMOYTOJIbHUK, OKPYXHOCTb),
CUMMETPUYHYIO JAaHHOM OTHOCHUTENbHO MpPSIMOM, TOYKH C
HaIIPaBJSAIOIIEH TOMOILBIO.

HaxoauTh npuMepsl CUMMETPUHU B OKPYXKAIOILEM MHpE.
MopaeaupoBath u3 Oymaru 1Be (UTYpBl, CHMMETPUYHBIC
OTHOCHUTEJIBHO MPSIMOH; KOHCTPYHPOBATh I'€OMETPHUYECKHE
KOH(HUTypaIyu, UCIIOIB3YsS CBOMCTBO CHMMETPHH, B TOM YHCIIE C
MOMOILBIO IIU(PPOBBIX PECYPCOB C ONMOPOIl HA AITOPUTM YUEOHBIX
JIEHCTBH.

Boipaxenust
¢ OykBamu
(6 4)

[TpumeHeHne OYKB IS 3aITUCH MaTEMATUICCKUX BBIPAKEHUH U
NPEIUIOKEHUN.  Bykeenuvie — 8blpadiceHuss U HUCTOBblE
NOOCMAaHOBKU.

BykBeHHbBIE paBEHCTBA, HAXOXKICHHE HEM3BECTHOTO KOMIIOHECHTA.
DopMyIIbL.

Hcnonb3oBath OYKBBI 151 0003HAYCHHs YHCEN, NP 3aIllUCU
MaTeMaTHYECKUX  YTBEPXKICHUH, COCTaBISATh  OyKBEHHBIC
BBIPAXKEHMSI 10 YCIOBHIO 33/1a4u.

HccaenoBarb  HECIIOXKHBIE  YUCIOBBIE  3aKOHOMEPHOCTH,
MCIIOJIb30BaTh OYKBBI AJI UX 3aIHCH.

BbrunciasTe uncioBoe 3HaueHHE OYKBEHHOTO BBIPAXKEHUS MPU
3aJJaHHBIX 3HAUYEHUSX OyKB C ONOpPOW Ha alIrOpUTM Y4eOHBIX
JIEUCTBHIA.

3anuceiBaTh ¢popmy.nr: nepumeTpa " IJIOIAIU
MPSIMOYTOJIbHUKA, KBajpara; UIMHBI OKPYXHOCTH, IUIOLIAJH
KpyTa; BHINOJHATH BBIYMCJIEHHUS 110 3TUM (HOpMyJIaM.
CocraBiasitb (pOpMYJIbI, BBIPAKAIOIINE 3aBUCUMOCTH MEXAY
BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSHHE; 1IEHA, KOJUYECTBO,
CTOUMOCTb; TPOU3BOAUTEIBHOCTh, BpeMs, OO0BEM pabOThHI;
BBINOJIHATH BBIYMCICHUS IO ATUM (OPMYIIaM.

Haxonuth  HEW3BECTHBIH  KOMIIOHEHT  apHU(METUUECKOTO
JIEUCTBUS.

Harasanas
reoMeTpus.
Durypbl

YeTbIpEXYTroNbHUK, MIpUMEPHI YEeTBIPEXYTOJIbHUKOB.
[IpssmMoyronbHUK, KBagpaT: CBOWCTBAa  CTOpPOH,  VYTJIOB,
JaroHaneH.

H300paxkars Ha HEITMHOBAaHHOW U KJeT4yaTroll Oymare c
UCIIOJIb30BaHUEM YEPTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJBHUKHU C 3aJAHHBIMA CBOWCTBAMMU: C
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HA IJIOCKOCTH
(14 v)

W3mepenue yrioB. Buasl TpeyroJibHUKOB.

Ilepumerp MHoroyronpHuka. Ilmomans

¢uryper. Dopmysl

nepuMeTpa W IUIOIAgu mnpsiMoyroibHuKa. [Ipubmmxénnoe

U3MEpEeHHE IIomaan Guryp.

Ilpaxmuueckas paboma «Ilnowaowv kpyeay.

napajuieJIbHbIMU, MEPIEHIUKYISIPHBIMUA, PABHBIMH CTOPOHAMH,
OpsIMBIMU  yIJIaMH U Jp., PaBHOOEIPEHHBI TPEYroJbHUK.
IIpennarars U 06Cyk1aTh CIIOCO0bI, AJITOPUTMBI [IOCTPOCHHUS.
HccnenoBarb, UCHONB3ys  OKCIEPUMEHT,  HAOIIOACHHE,
MOJCIIMPOBAaHUE, CBOMCTBA  IIPAMOYIOJIbHUKA,  KBajJpara,
pa30buBaTh Ha TPEYTOJIBHUKHU C OMOPOM Ha BOMPOCHBIH TLIaH.
O0ocHOBBIBATH, ONPOBEPraTh C IMOMOIIBIO KOHTPIPHUMEPOB
YTBEPXKIECHHUSI O MpPsSMOYTOJIbHUKE, KBaJpare, Paclo3HaBaTh
BEpHBIE U HEBEPHbBIC YTBEPHKICHHUS.

N3mepsATH U CTPOUTH C IOMOIIBIO TPAHCHIOPTUPA YIJIbI, B TOM
YHUCJIE B MHOI'OYI'OJIbBHHUKE, CPABHHUBATH YIUIBI, PACIO3HABAThH
OCTpBbIE, NIPSIMbIE, TYIbIE, Pa3BEPHYTHIC YIJIBI.

Pacno3naBathb, H300paxkaTh OCTPOYTOJIbHBIN, IPSIMOYTOJIbHBIH,
TYIIOYT'OJIBHBIH, paBHOOEAPEHHBIH, PaBHOCTOPOHHUI
TPEYroJibHUKA (TIpU  HEOOXOAMMOCTH C  HCIOJIB30BAaHHEM
BU3YaJIbHOU OMOPHI).

Boruucaste epuMeTp MHOT'OYTOJIbHUKA, IJIOIIAb
MHOTOYTI'OJIbHUKA pa30MEeHUEM Ha MPSIMOYTOJbHUKH, HA PaBHbBIE
Gburypbl, UCMOIB30BaTh METPUYECKUE SAMHHIIBI U3MEPEHUS
JUTMHBI U TIJTOIIAIU C OTIOPOM HA aJTOPUTM yUeOHBIX JEHCTBUM.
Hcnoab3oBath NpuOJINKEHHOE M3MEPeHHe [IMH U TI0IAAeH
Ha KjeTdyaroi Oymare, MNpUOIMKEHHOE U3MEPEHUE ITUHBI
OKPY’KHOCTH, TUIOLIaAH Kpyra.

Ioo:kuTEALHBIE
oTpuUAaTeIbHbIE

L) (W) £

(40 )

[enbie qyucha. Mooynv yucna,

ceomempuueckas

unmepnpemayus mooyia. ucnosvie npomexcymxu.

[TonoxxutenpHBIE H OTpULATCIIBHBIC

yucna. CpaBHeHHe

MMOJIOKHUTECJIBHBIX W OTPULATCIIBHBIX YHCECII. ApI/I(l)MeTI/I‘IeCKI/Ie
HeﬁCTBHH C MMOJIOKUTCIIbHBIMU U OTPULATCIbHBIMU YU CJIIAMHU.

Penrenuie TeKCTOBEIX 3a1ad.

IIpuBoauTL NpUMepPHI HCIOJIB30BAHUS B PEATBHOM KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIBHBIX YHCEIL.

M300paxkarth 1enble YKcia, MOJ0KUTEIbHBIE U OTPULIATEIbHbBIE
qyciia TOYKaMH Ha YUCIIOBOW IPSAMOM, HCIOJIb30BaTh YHCIOBYIO
MPSIMYIO JUIsl CPAaBHEHUS YK CEl.

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

®opMyJIMpPOBATh MPABUJIA BBIUKCICHUS C TIOJOKUTEIBHBIMU U
OTPULATEIIBHBIMY YHCIaMH, HAXOAUTh 3HAYEHHUS YHCIIOBBIX
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BBIPAYKCHHI, CoZepKaIINX EUCTBUSA
C TMOJIOKUTEIbHBIMHU W OTPHULIATEIILHBIMU YHUCIAMH  TPU
HEO0OXOIUMOCTH C OMOPOI HA AITOPUTM TIPABHIIA.

IIpumeHsATH CBOWCTBA CIOXKEHUS W yYMHOXKEHHUS A
peoOpa3oBaHUs CyMM U MTPOU3BEICHUN.

IIpeacrasiienune [IpsmoyronpHass cucTeMa  KOOPAMHAT HA  IUJIOCKOCTH. | OOBSICHATh M MJUIIOCTPUPOBATH MNOHSITHE TIPSIMOYTOJBbHON
JaHHBIX KoopauHatel TOYKM Ha MIOCKOCTH, a0CIMCCa U OpAMHATA. CUCTEMBl ~ KOOpPJAMHAT  Ha  IUIOCKOCTH,  HCIOJb30BaTh
(6 1) Cronb4aThie 1 KPYroBbIC THArPaMMEL. TEPMUHOJIOTHIO; CTPOMTh Ha KOOPAMHATHOW IJIOCKOCTH TOYKHU U
[paxtudeckas padota «[locTpoeHHE IHArPAMMY. ¢Gurypsl Mo 3aJaHHBIM KOOpAMHATaM, HAXOAUTh KOOPIUHATHI
Pemienne  TeKCTOBBIX  3amay,  coJep)KalMX  JaHHbIE, | TOICK.
MIPE/ICTABJICHHBIC B TAOIMIIAX M HA JUarpaMMax. Yurare cronOyaThie H KPYT'OBBIC AuarpaMMbl,
HHTEPNPEeTUPOBATH JaHHBIC; CTPOUTH CTOIOYATHIE JUArPAMMBI.
HUcnoan3oBath uHpoOpMaNnuo, MpeACTaBICHHYIO B TabIUIaX,
Ha Jauarpammax Juisl pelleHHs] TEeKCTOBBIX 3a/lad U 3a1ad U3
peanbHOU KU3HU.
Harnsanas IIpamoyeonvuelii napannenrenuned, Kyo, npusma, nupamuoda,|Pacmo3HaBaTh Ha 4YepTeKaX, pUCYHKaX, OMUCHIBATH MTUPAMHUTY,
reoMeTpusi. KOHyc, — yuamumop, wap —u  cgepa.  Hzobpadicenue|npusmy, HUWIHHAP, KOHYC, Iap, H300paxaThb WX OT PYKH,
Durypsl NpPOCMPAHCIEEHHBIX Queyp. Ilpumepul Paseépmox | MOAeTUPOBATh M3 Oymaru, IUTaCTUIIMHA, TMPOBOJIOKU U JIp. C

B IIPOCTPAHCTBE
CAY)

MHOCOCPAHHUKOS, uuﬂundpa Uu KoHyca.

Ilpaxmuueckas paboma «Cosz0anue
NPOCMPAHCMBEHHBIX PUSYD Y.
TIonamue 00véma, eouHuyvl usmMeperus o00vEMA.

Mmooenen

O6vém

NpPAMOY20JIbHO20 napasieienunedd, Kyoa, popmynvl 0o6véma.

Harpasisitomed nomoinislo. [IpuBoAuTH NMpUMepbI 00BHEKTOB
OKPYXKAroIIero MUPa, UMEIOIINX (OPMBI HA3BAHHBIX TE.
Hcnoab3oBaTh TEPMHMHOJIOTMIO: BEpIIUMHA, peOpo, TpaHb,
OCHOBaHME, BBICOTA, PAIUYC U TUAMETP, Pa3BEPTKA.

N3yuaTh, UCMONB3ys SKCIEPUMEHT, HAOIIOJIEHUE, U3MEPEHHE,
MOJIEJIMPOBAHUE, B TOM YHUCJIE KOMIIBIOTEPHOE, U ONMUCHIBATH
CBOMCTBAa Ha3BaHHBIX TCJI, BBIABJIATH CX0ACTBaA U pa?..ﬂl/l‘{l/lﬂ:
MEXK1y TUPAMUZION U TIPU3MOM; MEXAY HWIMHAPOM, KOHYCOM U
1apoM.

Pacno3HaBaTh pa3BEPTKU MapajuieNienunena, Kybda, MPHU3MBL,
nmupaMuJbl, KOHyCa, HUJIMHAPA; KOHCTPYUPOBATHb JAaHHBLIC TCJIa
W3 Pa3BEPTOK, CO3/aBaTh WX MOJAEIM C HaMpaBIAIOLIEH
ITOMOILBIO.
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Co31aBath MoOjeJM TPOCTPAHCTBEHHBIX GuUryp (w3 Oymaru,
MIPOBOJIOKH, IIJIACTUIIMHA U JIP.) C OIIOPOI Ha aJrOPUTM Y4eOHBIX
IECUCTBUM.

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

Boruucasats 1o  ¢opmyiaam: 00bEM  MPSIMOYTOJIBHOTO
napajuiefienunena, Kyba; HCIOJIb30BaTh EAMHMIIBI H3MEPEHUS
00béMa; BBIYUCIATH OOBEMBI TEJ, COCTaBICHHBIX M3 KyOOB,
napajuleNienue/oB; pemaTh 3a4a4u C PeaJbHbIMU JaHHBIMU C
ONOpOM Ha CIIPAaBOYHYIO MH(OPMALIHIO.

IHoBTOpEHME,
00001mIEHME,
cHcTeMaTH3alus
(20 u)

[ToBTOpEHNE OCHOBHBIX TMOHSATHH M METOAOB KypcoB 5 u 6

KJIaCCOB, O606H.I€HI/IG Hn CUCTCMaTHU3alusa 3HAHWH.

Bor4uciasaThs 3Ha4E€HUS BEIPAKECHUM, COIEpKAIIMX HATypalIbHBbIE,
Lenble,  TOJOXKUTEJIBbHBIE M OTPULATEIBHBIE  YHUCIA,
OObIKHOBEHHBIE U JIECATUYHbIE  ApOOHU,  BBINOJHATH
npeoOpa3oBaHusl 4YKMCENd M BBIPAKEHHH MpU HEOOXOAUMOCTH C
HaIlpaBJIAOIIEH TOMOIIBIO.

Bri0upaTs cnocod cpaBHEHHS YUCEN, BEIUUCICHUN, IPUMEHSITh
cBoiicTBa apudmMeTnueckux AeHCTBUH Ul palMOHATIM3ALUU
BBIYMCIICHUM.

Pemiates npocreiime 3a1a4m U3 peaIbHON )KU3HU, IPUMEHATH
MaTeMAaTHYeCKHe 3HAHUA [UIA DEIICHHUS 3aJad U3 JIpPYrux
IIPEAMETOB.

Pemats npocreiimmue 3a5a4u pa3HbIMH CIIOCO0aMH.
OcyuiecTBIAATh CAMOKOHTPOJIb BBINOJHAECMBIX JEHCTBUM U
CaMOIIPOBEPKY PE3YJIbTATA BHIYUCIICHUI.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOTI'O KYPCA «AJITEBPA» (ITIO 'OAAM OBYYEHMUS)
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7 kaacce (He menee 102 u)

Ha3Banue
pasneia (Tembl)
Kypca (4uciao

OcHoBHOE coiep:KaHue

OcHOBHbBIE BUbI 1€ATEILHOCTH 00y4aI0IIUXCSA

4acoB)
Yucaa u [ToHsTHE paIMOHATILHOTO YUCIIA. CucTteMaTH3UPOBATH M 000TralaTh 3HAHUS 00 OOBIKHOBEHHBIX
BBIYHMCJICHHS. ApudmeTnueckue IeUCTBUS C PallMOHAIBHBIMU YHCIAMHU. U ICCATUYHBIX APOOSX.
PanmoHanbHbIE CpaBHeHUe, yIOPSAIOYNBAHNE PAIMOHAIBHBIX YHCEIT. CpaBHUBATBH M YNOPSAA0YUBATH APOOU, MPeoOPa30OBBIBAS MIPU
YHCcaa CremneHb ¢ HaTypalbHBIM MTOKA3aTEJIEM. HEOOXOUMOCTH  JCCSATHYHBIC JpoOM B  OOBIKHOBEHHBIC,
(25 u) Pemenrie OCHOBHBIX 3a7a4 Ha JpOOH, MPOIEHTHI U3 PealibHOM | OOBIKHOBEHHBIE B AECCSATUYHBIC, B YACTHOCTH B OECKOHEUHYIO

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

Ha MHOXUTCIIN

u obOpaTtHas

JECATUYHYIO IPOOb.

I[IpumeHsiTh  pa3HooOpa3Hble  CHOCOOBI M MPUEMBI
BbIYNCJIEHNS] 3HAYEHU APOOHBIX BbIPAKEHUI, COICpPKAIINX
OOBIKHOBEHHBIC ¥  JCCATHYHBIC JpOOHM: 3aMEHATh TIpH
HEOOXOUMOCTH  JIECATUYHYIO  JApoOb  OOBIKHOBEHHOH U
OOBIKHOBEHHYIO JIECATUIHOU, MIPUBOUTH BEIpAXEHHE K (opme,
HaumbOosee ymoOHOM /Uis BBIYUCICHUN, MPeoOpa3oBHIBATH
JIPOOHBIC BBIPAKEHUS HA YMHOXXCHHE W JICJICHUE JIECATUYHBIX
Ipo0eil K JEHCTBUAM € TENBIMH YUCIaMU (TIpU HEOOXOMMOCTH C
HaIPaBJISIONICH TOMOIIBIO).

IpuBoANTH 4YKMCIOBBIE U OyKBEHHBbIE MPUMEPHI CTEIICHU C
HATypaJIbHBIM TIOKa3aTelieM, OOBSICHsS 3HAYCHUS OCHOBAHUS
CTENEHHU M TOKAa3aTeNs CTEIEHH, HaXOIUTh 3HAUEHUS CTEIeHEH

Buma a" (a — mr060€ parroHaNIbHOE YHCI0, N — HATypalIbHOE
YHCII0) C OMOPOI Ha CIIPABOYHYIO UH(DOPMAIIHIO.

IlonnMaTe CMBICT 3amMCcH OOJBLIIHX YHCEJ C IOMOIIbIO

AeCATUYHBIX Apoleii U cTeneHel uncaa 10, npumMeHsATs UX B

peajibHbIX CUTYaI[HAX.

IIpuMeHATH TPU3HAKH JACTMMOCTH, PA3JI0KEHHSI HA MHOKHUTEIN
HaTypaJbHBIX YHCET.

Pemath npocreiiinme 3a1a4u Ha YaCTH, TPOLIEHTHI, TPOTIOPIUH,
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Ha HaxOXJIeHHe ApoOu (MPOIEHTA) OT BEITUYHUHBI M BETMUYUHBI IO
e€ apobu (mporieHTy), apodu (MporeHTa), KOTOPBIA COCTaBIIsSET
onHa BenuuuHa oT apyroi. IlpuBoamTh, pa3zdupars,
OLIEHUBATH PA3IMYHbIC PEIICHUS, 3allUCU PEIICHUN TEKCTOBBIX
3ajad.

PacnozHaBaTh U 00BSICHATH, ONIMPAsCh HAa ONPEAEIEHUS, IPSIMO
IIPONOPLIMOHAJIbHBIE u o0paTHO IIPONOPLIUOHAJIbHBIE
3aBHCHUMOCTH MEXIY BEIMUYMHAMU; NPUBOAUTH MPUMePbI 3TUX
3aBUCHUMOCTEHl M3 peaJibHOr0 MHpa, U3 JPYrHX Y4eOHBIX
MPEIMETOB.

Pemarp mpocreiine MpaKTHKO-OPHMEHTHPOBAHHbIE 3aa4H
Ha  JApoO0H, TNPOLEHTHI, NpsAMyYl0 4 O0paTHYIO
NPONOPUHMOHAJIBLHOCTH, IPONOPILHH.

Anredpanyeckue
BbIPaKeHUsl
(27 v)

bykBenHsbIe BopakeHus. [lepemennslie. JlomycTumble 3HaYEHUS
nepeMeHHbIX. POpMyIIbL.

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

CBolicTBa CTENEHU C HATYpaJIbHBIM ITOKa3aTeNeM.
MHoOrousneHsl. Crnoxenue, BBIYMTAHUE, YMHOKECHHE
MHOTOWwIeHOB.  DOpMyinbl  COKPAIEHHOIO  YMHOXKEHHS.
Pa3znoxeHne MHOrOYI€HOB HA MHOKUTENH.

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

Haxonuth 3HaueHus OyKBEHHBIX BBIPOKEHHHM NpPH 3aJaHHBIX
3HAYEHUSAX OYKB; BBITIOJIHITH BEIYMCIIECHUS IO (hopMyam.
BbInoaHATH TpeoOpa3oBaHus LEIOT0 BhIPAKEHHsI B MHOTOUJICH
MPUBEIEHNEM NOJJOOHBIX CllaraéMblX, PACKPBITUEM CKOOOK.
BbINOJHATL yMHOXXEHUE OJHOWIEHAa Ha MHOTOWIEH U
MHOrO4YJIeHa Ha MHOTOWJIEH, NPUMMEHAATh (OpMyJbl KBajapara
CyMMBbl M KBaJpaTa pa3HOCTH C OINOpPOW Ha CIPaBOYHYIO
UH(OPMALIHIO.

OcywmecTBIATh Pa3lokKEeHHE MHOTOWIEHOB Ha MHOXHUTEIU
MyTéM BBIHECEHHUS 32 CKOOKHM OOIEro MHOXHUTENS, IPUMEHEHHS
dbopMynbl  pa3sHOCTH  KBaapaToB, (OpPMYT  COKPaIIEHHOTO
YMHOKEHUS C OIIOPOM Ha CIPaBOYHYIO HH(OPMALIUIO.
IIpumensite 1peoOpa3oBaHHE MHOTOWIEHOB Ui PpEIICHUsS
pa3aMYHBIX 337a4 M3 MaTEMaTHKH, CMEXHBIX IPEIMETOB, W3
peaIbHOM MPAKTHUKH.

3HAKOMUTBCA C MCTOPHUEH Pa3BUTHSI MATEMATHUKU.

61




YpaBHeHust

1 HepaBeHCTBA
(20 v)

VYpaBHenue, IpaBuiia peoOpazoBaHus
PaBHOCUJIILHOCTh YPaBHEHUH.
JInHeitHOEe ypaBHEHHE C OJJHOM IEPEMEHHOMN

YpaBHEHMUS,

MIEPEMEHHOM, peleHre JIMHEHHBIX ypaBHEeHUH. Pemenue 3anau

C IIOMOIIBIO YPAaBHEHUH.

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

CIIOCOOOM CIIOKEHUSL.

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

IHoaOupars mpumepbl map 4HCEN, SBISIIOUIUMXCS PEIICHHEM
JIMHENHOIO YPaBHEHUS C IBYMsI [IEPEMEHHBIMH.

CTpouTh B KOOPJMHATHOW IUIOCKOCTH TpaduK JIMHEHHOTO
YpaBHEHUS C JBYMSl IE€PEMEHHBIMU (TIpU HEOOXOIUMOCTH C
UCTIOJIb30BAHUEM CMBICJIOBOM OIOPHBI); TONB3YACH TpaduKoM,
NPUBOAUTH IPUMeEPHI PELICHUST YPABHEHUSI.

HaxonuTh pemieHue CHUCTEMbI JBYX JIMHEHHBIX YpaBHEHHH C
JIBYMsI IEPEMEHHBIMU C OIIOPOI Ha aIrOPUTM YUE€OHBIX JIEHCTBUH.
CocTaBisiTh M pemIaTh YPaBHEHUE UM CUCTEMY YPABHEHHI 1O
YCIIOBUIO  33Jiaud, HWHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3a/1auyd TIOJIyYEHHBIH pE3yJbTaT C ONOpOH Ha
BOIIPOCHBIN IJIaH.

Koopannatsl
U rpaguku.
DOyHKIUUHA
(24 )

Koopannara Toukn Ha npssMoi. YHCIIOBBIE IPOMEKYTKHU.
PaccrosiHre Mexy 1ByMs TOYKaMH KOOPAUHATHOU NPSAMOU
IIpssMoyrosibHas cucTeMa KOOpAWHAT Ha IJIOCKOCTH. [Ipumepst
rpauKoB, 3aJaHHbIX (hopMynamu. UTeHue rpagiKoB pealbHbIX

3aBUCUMOCTEMH.

[Tonstue Qynkuuu. I'papux ynkumn. CBoicTBa (YHKIIHIMA.

Jluneitnass  ¢ynkuusa. Iloctpoenune rpaduxa

dynkmn. 'paduk Gynkaum y = kx + b.

JIMHENHOU

M3o0paxatb Ha KOOPJAMHATHOU IpsAMOI TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpJAWHATaM, JIy4H, OTPE3KH,
MHTEPBAJIbI; 3aIIMCHIBATh UX HA AJIT€OpPandecKoM sI3bIKE.
OTMeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 33JaHHBIM
KOOpJMHATaM; CTPOMUTH TpaUKU HECIOXKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (QOpMYyJIaMH, B TOM YHUCIIE C TMOMOLIbI HHU(POBBIX
nabopaTopuil.

IIpuMeHsiTh, HM3y4aTh NPeUMYIIECTBA, MHTEPNPETHPOBATH
rpadudeckuii crocod MpeACTaBICHUS U aHAIN3a Pa3HOOOpa3HOM
KU3HEHHOU MH(OpMaIUH.

OcBauBaTh Ha 6a30BOM YpOBHE MOHATHE (PYHKIIMH, OBJIaI€BaTh
(GYHKIIMOHAJIBbHOW TEPMHUHOIOTHEH.

Pacno3naBaTth nuHeliHy0 QyHKImo0 Y = KX + b, omucsiBaThH
e€ CBOIWCTBA B 3aBHCUMOCTH OT 3Ha4eHUI kKodpuumentoB K u b
(pu HEOOXOAMMOCTH C OIIOPOM Ha ANTOPUTM MPaABUIA).
Crpoutsh rpaduku auHelHON GyHKInd, QyHKIH Y = KX + D
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Hcnoab3oBaTh nH(POBBIE pecypebl 17 HOCTPOSHUS rpaduKkoB
(GYHKIMA ¥ U3y4EHUs UX CBOMCTB.

IIpuBOAUTE IPUMEPHI JIMHEWHBIX 3aBUCUMOCTEN B peabHbIX
IIpoLeccax U sIBJICHUSX.

IloBTOpPEHME
U 00001IeHuE
(6 1)

000011IeHE 3HAHUH.

[ToBTOpEHNE OCHOBHBIX MOHATHII U METOAOB Kypca / Kjacca,

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

Pemath npocreiinmme 3aa4u U3 peaabHOM )KU3HU, IPUMEHATH
MaTeMaTHYecKHe 3HAHUA I DPEIICHUs] 3aJad U3 JPYrux
MPEIMETOB.

Pemath mnpocreiilime TeKCTOBble 3aJa4d, CPaBHUBATb,
BbIOMPATH CIIOCOOBI PEIICHUS 33/1a4H.

8 kuacc (He menee 102 u)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE€ coepiKaHue

OcHoBHbIE BUIbI A€ATEJIbHOCTH 06yqa101unxcn

4acoB)
Yucaa u KBanpatHslit kopeHb U3 uncna. Ilonamue o6 uppayuonanrbrom | @opMyJIMpoBaTh onpeaeleHue KBaIpaTHOTO KOPHS W3 YHCIa,
BbIYHCJIEHHSI. yucne. /lecamuunole npubIUNCEHUS. UPPAYUOHATLHBIX YUCE]L. apu(MeTHyecKkoro KBaJpaTHOrO KOPHS MPH HEOOXOAMMOCTH C
KBaaparnsbie eiicmeumenvhubie yucna. Cpagnenue 0eticmeumenbHulX Yuceil. |BU3yaabHOUN OMMOPOM.

KOPHU

Apudmernueckuil KBapaTHBII KOPEHb.

HpI/IMeHHTB onepanruio MU3BJICYCHHUA KBAJAPATHOTO KOpPHA U3
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(15 ) YpaBHeHue Buaa X’ = a. qHCIia, HCHOJb3YS MPU HEOOXOJUMOCTH KAJIbKYJISTOP.
CaoiicTBa apuQMeTUIECKUX KBaJIpaTHBIX KOpHEl. | OueHUBAaTh  KBaJpaTHble KOPHH LENbIMU  YHCIAMH H
[IpeoOpa3oBaHue  YHCIOBBIX  BBIPAKEHUH,  COJEPIKAIIUX | IECATUYHBIMU IPOOSIMH.
KBaJPaTHBIEC KOPHHU. CpaBHuUBaTL M YNOPSAOYMBATH  palMOHAJbHBIE U
MPpaLMOHATIbHBIE YHCIIA, 3alIMCAaHHbIE C TIOMOIIBIO KBaJPAaTHBIX
KOpHEH NMpH HE0OXOAUMOCTH C HANPABJISIOIIEH TOMOIIBIO.
HUccaenoBars ypaBHEHHE x2 = d, HAXOAUTh TOYHBIE U
npuOIKEHHBIE KOpHH pu & > 0.
HccaenoBarb CBOMCTBA KBAJApPAaTHBIX KOPHEHW, MPOBOAS
YUCJIOBBIE SKCIIEPUMEHTHI C HCIOJIb30BaHUEM KaJbKYJIATOpPA
(KoMTIBIOTEPA).
IlpumeHaTs cBOMCTBA apH(MeTHYECKHMX KOpHe#l 1
npeodpPa3oBaHUA BbIPAKEHUI.
BbinosHATL mpocreiilmme 1npeoOpa3oBaHUsl  BBIPAXKECHMUI,
coJiepKallluX KBaJpaTHble KOPHU. BbIpakaThb HepeMEHHbIE U3
reOMEeTPUYECKUX U Pu3ndeckux GopMyl Mpu HEOOXOAUMOCTH C
OIIOpPOH Ha IIPABUIIO.
BoruncasaTs 3Ha4eHHUs BBIPAXKECHUMN, COJEPKAIIMX KBaJpaTHBIE
KOpPHU, UCHOJIb3Ysl IPU HEOOXOAUMOCTH KaJIbKYJISATOP.
Hcnonb3oBare B XO0I€ pELIEHUS 3aJady  dJIEMEHTapHbIE
MIPEJICTABJICHUS], CBSI3aHHBIE C NPUOIMKEHHBIMU 3HAUYECHUSMU
BEJIMYMH.
3HAKOMUTHCA C UICTOPUEN PAa3BUTHS MAaTEeMAaTHKH.
Yucna u Crenens ¢ nenbM nokasareneM. CTaHnapTHas 3anuch yucia. | @opMyJMpoBaTh OnpeiesieHHe CTENEHH C 1IeJIbIM IToKa3aTelleM
BbIYMCJICHUS. Pa3mepsl 00bEKTOB OKpYIKaIOIMIEro MUpa (OT dJIEMEHTAPHBIX (ipu HEOOXOUMOCTH 1O BU3YaJILHOM OTOope).
Crenennb YaCTHI] 10 KOCMUYECKHX OOBEKTOB), JITUTENHHOCTH IpolieccoB | [IpeacTaBasiTh 3anuch OOJIBIINX U MAJIBIX YUCEI B CTAHIAPTHOM
¢ LeJIBIM B OKPY’KarOIIlEM MHpE. Bujge. CpaBHUBATBL 4YnCIa M BEJIMYMHBI, 3alUCaHHBIE C
noKasareJyem CBOIICTBA CTENEHU C LIEJIBIM [T0KA3aTEIIEM. HCIIOJIb30BaHuEM crerneHu 10.
(7 ) Hcnoab3oBarh 3amMch 4YKuCEl B CTAHAAPTHOM BHUJAE JIA

BBIPQXXEHHUS Pa3MEepOB OOBEKTOB, NIUTEILHOCTH IMPOIIECCOB B
OKPY’KaIOIIEM MUDE.
D®opMyIHPOBATH, 3ANMUCHLIBATH B CUMBOJIMYeCKOil (opme u
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WIIJTIOCTPHPOBATL IIPUMEPaAMHU CBOMCTBA CTEIIEHH C IIEJIBIM

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

BBIPQXCHUM, COJEP)KAIIMX CTENEHU C LEJIbIM I0Ka3aTelieM C
UCTOJBb30BAHUEM  CIPAaBOYHOW wHHGpopManuy. BbINOJIHATH
JAeHCTBUA C YHUCIIAMH, 3allMCaHHBIMU B CTAHJAPTHOM BUJIE
(YMHOXEHHE, JICJICHUE, BO3BE/ICHHE B CTEIICHB).

Aareopanuyeckne | KBagparueii TpéxwieH. PasnokeHne KBaapaTHOro TpéxdicHa | PacmosHaBaTh — KBajpaTHBIM — TpEX4YEH,  YCTaHaBJIMBATb

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

KBaaparusbrii PackiaabiBaTh Ha MHOKHMTEJIM KBAJPAaTHBIM TPEXWIEH C

TPEX4iIeH HEOTPULIATENIbHBIM JUCKPUMUHAHTOM IpU HEOOXOAUMOCTH C

(54) OIIOPOM Ha AITOPUTM ITPABUIIA.

Aareopaunyeckue | AnreOpamdeckast ApoOb. [lomycTUMBble 3HaUEHUs IIEPEMEHHBIX, | 3anuchbIBaTh areOpanyeckue Boipaxkenus. HaxoauThb o6nacth

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

Aaredopandeckas | anreOpandeckoit 1poou. CokparieHue pooei. BbINOHATL YKCIIOBBIE MTOACTAHOBKA U BBIYHMCIAATH 3HAYCHUE

ApooOL CrnoxeHue, BBIYUTAHUE, YMHOXEHHE " JIeNIeHHE | IpoOU, B TOM YHCIIE C TOMOIIBIO KaIbKYJISTOPA.

(154) anreOpanyeckux ApoOeil. I[IpeoOpazoBaHue BbIpakeHUil, | @OPMYJIHPOBATH OCHOBHOE CBOMCTBO alire0panveckoit 1poou u

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

BbInoHATL fAeiicTBUSI ¢ anredbpanyecKuMu JApoOsSMH TpU
HEOOXOUMOCTH C HampaBisoomeld mnomoupo. [IpuMeHsTsH
npeoOpa3oBaHus BBIpaXEHUN JUIs pelleHus 3aaad. Beipakath
nepeMeHHble 13 (opmyn (PU3NYECKUX, TE€OMETPUUECKHX,
OIKCHIBAIONINX OBITOBBIE CHUTYAIlMM) TNPH HEOOXOAUMOCTH C
HaITpaBJISAOIIEH TOMOIIIBIO.

YpaBuenus KBagpatHoe ypaBHenue. HenonHoe kBagpatHoe ypaBHeHue. | Pacmo3HaBaTh KBaJpaTHbIE YpaBHEHUS.

U HEPABEHCTBA. dopMmya KOpHER KBaApaTHOTO ypaBHeHus. Teopema Buema. |3anucbiBaTh (OPMYJy KOpHEH KBaJpaTHOIO YpaBHEHMS;

KBanparnsie Pemenne ypaBHeHuil, cBoasmuxcs K KBagipaTHsIM. [IpocTeiinye | pemiaTb KBaJipaTHble YPaBHEHUs] — TIOJHbIE M HEMOJHbIE (C

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

(15 4) Pemenne TEekCTOBBIX 3agad ¢ TNOMOLIBIO KBaApaTHbIX | [IpoBoauTh mpocTeiilime  WccjeI0BaHMS  KBAJpPaTHBIX
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YpaBHEHUM.

YpaBHEHUM.

Pemiath ypaBHeHuUs1, CBOASIINECS K KBaJAPaTHBIM, C TOMOIIbIO
peoOpa3oBaHUl 1 3aMEHOM IEPEMEHHOM € OMOPOI Ha allTOPUTM
MpaBuIIA.

HabaonaTts M aHAJIM3MPOBATH CBS3b MEXKIY KOpPHSMHU U
K03 pHLIHEHTaMU KBAJPAaTHOTO YpaBHEHUSI.

Ilpumensamo meopemy Buema ons peuienus
3a0ay (¢ ucnov3osanuem oopasya).

Pemath TekcTOBBIE 3aJauM aureOpanyecKuM CIIOCOOOM:
MEPEXOJIUTh OT CJIOBECHOH (HOPMYIMPOBKH YCIOBHS 3a7add K
anreOpanveckod MOJAENIH MYTEM COCTaBJICHHS YpaBHEHHS (IIpU
HEOOXOUMOCTH C  HaIPaBJISIONICH TIOMOINIBbIO);  peIIaTh
COCTaBIIEHHOE YpaBHEHUE; HHTEPIIPETUPOBATH PE3YIbTaT.
3HAKOMHTHCSI ¢ HICTOPUEH Pa3BUTHS aITreOpEHI.

YpaBHeHus JluneitHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMHU, €ro rpaduk,|Pacno3zHaBaTh JUHEHbIE YpaBHEHUS C IBYMS IIEPEMEHHBIMU.
U HEPaBEHCTBA. MIpUMEPHI PEIICHHUS] YPABHEHUM B 1IEJIBIX YHCTIAX. Crponth rpaduku JHMHEHHBIX YpaBHEHUH, B TOM 4HCIeE
Cucrembl Pemenne cucreM [ByX JMHEWHBIX YypaBHEHHH C JIByMs |HCHOJb3ysi LHM(POBbIe Ppecypcbl (MpU HEOOXOIUMOCTH C
ypaBHEeHU NEpEeMEHHBIMH. [IpUMephl PEIICHUsT CHCTEM HEIMHEHHBIX | OOPON Ha aITOPUTM YUEOHBIX NEHCTBHMH).
(13 v) YPaBHEHUH C ABYMsI IEPEMEHHBIMH. Pazimmyarh napajuienbHble U IIEpECEKarolUecss IpsMbIe 0 UX
I'pauueckas  unmepnpemayus — ypaeHenus ¢ O8yMs|yPAaBHEHHSM.
nepemMenHbIMU U CUCEM YPABHEHUL C O8Y M NepeMeHHbIMU. Pemiate cucremsl [ByX JIMHEHHBIX YpPaBHEHHM C JBYyMs
Pelenne TEKCTOBBIX 3a4a4 C IIOMOLIBIO CUCTEM YPABHEHUM. [IEPEMEHHBIMU MIOJCTAHOBKOW U CIIOKEHUEM.
Pemare npocreiine CUCTEMBI, B KOTOPBIX OJHO U3 YpPaBHEHUU
HE SBJSIeTCS JTMHEHHBIM PU HEOOXOMMOCTH € HampaBisoLIeit
IIOMOILBIO.
IIpugooums  cpaghuueckyro  unmepnpemauuro  pewierus
YpaeHeHus ¢ 08YMsl NepeMeHHbIMU U CUCEM YPABHEHUl C 08YMS
nepemeHHbIMU.
Pemath TekcToBbIE 321a4H AIT€0OPanIECKUM CIIOCOOOM.
YpaBHeHnus YucrioBbIE HEPABEHCTBA U UX CBOKCTBA. ®opmyIMpOBaTH CBONCTBA YU CIIOBBIX HEPABEHCTB,

U HEpaBeHCTBA.

HepaBeHcTBO ¢ 01HOM nTepemMeHHOM. JInHeiTHbIe HEpaBEeHCTBA C

WJUTFOCTPUPOBATH NX HA KOOPAMHATHOW MPSMOM.
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HepaBencrBa OJTHOW TepeMeHHON M uxX pemieHue. CHCTEMBbl JMHEHHBIX IIpuMeHATH CBOICTBA HEPABEHCTB B XO/I€ PEIICHUS 3a/1a4.
(12 v) HEPaBEHCTB C OJHOW NMEPEMEHHOM U UX pELICHUE. Pemiars, uHEliHBIE HEpPABEHCTBA C OJHOW TIEPEMEHHOM,
N300paxeHne pemnieHus TMHEHHOTO HEPAaBEHCTBA U UX CUCTEM | M300pakaTh pellieHue HepaBEHCTBA HA YHCIOBOM MPSMOA.
Ha YMCJIOBOM MPAMOI. PemaTh cucteMbl TMHEHHBIX HEPABEHCTB, N300pakaTh peIICHHE

CHCTEMBI HEPAaBEHCTB Ha YHUCIIOBOM MPSIMOI PH HEOOXOAUMOCTH
C BU3yaJIbHON OMIOPOM.

DyHKIHUH. [Tonstue ¢ynkuuu. OOMacTb ONpEaEICHUS] U MHOMXECTBO Hcnonb3oBaTh  QYHKIHOHAIBHYIO ~ TEPMHHOJIOTHI0O U

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

MOHSITUS I'padux pynkiun. CpoiicTBa QyHKIMH, UX OTOOpakeHHE Ha | BLIMMCJIATH 3HAYeHHs1 QYHKIUH, 33aHHBIX (opMynaMu (Tpu

(5 9) rpaduke. HEOOXOJMMOCTH HCIOJIb30BaTh KAJBKYISTOP); COCTABJSATH
Ta0JIMIbI 3HAYeHUH QYHKIHH.
CTpouthb no ToukaM rpadpukn GyHKIIHiA.
OnuceiBaTh cBOMcTBa (QYHKIMH HAa OCHOBE €€ IpauyecKoro
NpEJCTaBICHUsT TMpPU  HEOOXOAUMOCTH C  HaIlpaBJISIOIICH
MTOMOIIBIO.
Hcnonb3oBarh  QYHKIHOHAIBHYIO  TEPMHHOJIOTHI0O U
CHMBOJIMKY.
HccaenoBarh mnpumepbl TpaduKOB, OTPakKalOUUX peaabHbIE
nporecckl W siBieHus. IIpUBOIMTHL NPHUMePHI TIPOIECCOB U
SIBIIGHUH C 33/IaHHBIMH CBOWCTBaMHU.
Hcnonb30BaTh KOMIBIOTEPHbIE MPOrPAMMBbI JIJIsI TOCTPOCHUS
rpadukoB QpyHKINN U U3y4EHUS X CBOHCTB

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

YuciaoBble rpadukoB QyHKINN, OTPAKAIONIUX PEATBHBIE MTPOIIECCHI. paccMaTpUBAEMBIX BETHYWH IO 3HAYSCHUIO APYTOM.

bynxuun DyHKIUH, OIIMCBHIBAIOIINE NIPAMYIO 51 00paTHyIO | B HEeClOXHBIX CIy4asx BbIpa:KaTh (GOpMYJI0l 3aBHCHMOCTH

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

I'paduk pyHKIIUK Y = X2,
Oynkmun y = X2,y = X,y = x5,y = "; epaguueckoe

peuierue ypasHeHuti U CUCeM YPaeHeHUII.

OnuceiBaTh XapakTep W3MEHEHHS OJHOU
3aBUCUMOCTH OT U3MEHEHUS IPYron

Pacno3naBatrp Buabl wusyyaembix ¢yHkiuil. I[lokaspiBaTh
CXeMAaTH4YeCKH II0JOKEHWE Ha KOOPJWHATHOM IIJIOCKOCTH

rpadukoB (yHKIUH Buga: y = XZ, 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 )

[ToBTOpEHNE OCHOBHBIX MOHATHH W METOJIOB KypcoB 7 u 8
KJIaccoB, 0000IIeHEe 3HAHUH.

IIpumeHsTH CcHOCOOBI CpPaBHEHHUS 4YMCEJ, BBIYUCIICHUH,
peoOpa3oBaHU BBIPAKESHUM, PEIICHUS] YPABHEHHIA.
OcyuiecTBAATE CAMOKOHTPOJIb BBIIOJHAECMBIX JEHCTBUM U
CaMONPOBEPKY pe3ysibTaTa BBIYUCICHHUH, MpeoOpa3oBaHUiA,
MOCTPOCHUH.

Pemiate 3agaum M3 peaJibHOM KU3HHM, TNPHMEHSATH
MaTeMaTUYeCKUe 3HAHUS U1 pelIeHHs 3adad U3 JApYyrux
MIPEAMETOB.

Pemiath TeKcTOBBIE 321a4H, CPABHUBATH, BHIOMPATH CIIOCOOBI
pelIeHus 3a1a4u.

9 kiacc (He menee 102 u)

Ha3Banue
pasnaesa (TemMbl)
Kypca (4uci1o

OcHoBHOE coepiKaHue

OcHoBHbIE BUIbI A€ATEIbHOCTH 06yqa101unxcn

4acoB)
Yucaa u PanmonaneHble 4mcla, uppayuoHanvHsvie 4ucid, KoHeuuvie u|Pa3BUBaTh TIpeACTABJEHMS O YHCIAX: OT MHOXECTBA
BBIYMCJICHHS. beckoneunvie oecamuunbie opoou. MHnooicecmeso | HATYpaIbHBIX YHACEN IO MHOXKECTBA JICHCTBUTEIHHBIX YHCEIT.
JleficTBUTEIbHBIE | Oelicmeumenvublx — yucen,  Oelicmeumenvhvlie yucia Kax|(O3HAKOMHUTbCSH c BO3MOKHOCTBIO MIpeICTaBICHUS
ypcaa beckoHeuHvle Oecamuunvle Opoou. Bzaumno oOHo3HaAUHOE JIEHCTBUTEIILHOTO YHCIIa KaK OCCKOHEYHOU JECSITHYHON Jpodu,
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(9 uv) coomeemcmaue Mexcoy MHOMCECMBOM OeliCEUmMeNbHbIX Yucel | IPUMEHATh  JICCATHYHBIC NPUOJIMKCHUS pallMOHAIBHBIX W
U MHOIHCECMBOM MOYEK KOOPOUHAMHOU NPIMOLL. HUPPALMOHATIBHBIX YNCET.
Cpasnenue  OelicmeumenvHulX — ducen,  apugmemuyeckue |3anucoviéams, cpagHueamo u ynopaoouueamo
oelicmausl ¢ 0etucmeumenbHblMU YUCIamu. Oelicmeumenvhvle YUcia.
[TpubnmxEHHOE 3HAaUEHUE BETMYMHBI, TOYHOCTh IPUOIDKEHUS. | BLINOJHATB, codeTas YCTHbIE M I[HCHBMCHHBIC TPUEMEI,
Oxpyrnenne wuucen. Ilpuknaka ©  OLEHKAa pPE3yabTaToOB|apupMeTHyecKHe [eHCTBHA C pPALUOHAIBHBIMH 4YHCIAMMU;
BBIUHCIICHU. HAXOMTh 3HAYCHUS CTENEHEH C LEeNbIMU IOKa3aTelIIMU U
KOpHEH; BBIYMCJIATh 3HAYEHUST YUCIIOBBIX BBIPAXKEHUN.
IMosyunTs mnpeacraBjieHHe O 3HAYUMOCTU JIEHCTBUTENIbHBIX
YHCEJI B PAKTUYECKOU IeATEIbHOCTH YEJIOBEKa.
AHaJIM3MPOBATh U /JeJaTh BbIBOABI (IOCJI€ COBMECTHOIO
aHaJIN3a) O TOYHOCTU MNPUOJIMKEHMsI AEHCTBUTEIBHOIO 4HCIa
IIPU PELLICHUH 3a/1a4.
OxkpyriasiTe JEMCTBUTEIbHBIE YMCIIA, BBINOJIHATH NPUKHAKY
pe3ynbTaTa  BBIYHMCICHHUM, OLEHKY 3HAYEHUW YHUCIIOBBIX
BBIPXKEHUM.
3HAKOMUTHCA C UICTOPUEN PA3BUTHS MAaTEeMAaTHKH.
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 aIroOpuT™M  y4eOHBIX
¢ OJIHOI K KBaJpaTHbIM. bUKBapaTHBIE YpaBHEHUS. JeNCTBUI).
nepeMeHHOH Ilpumepvr  pewenus ypasnenuii mpemveu u uemeépmoti | PacmosHaBaTth 1eible U APOOHbIE YpaBHEHHUS.
(14 v) cmeneHel pasznodceHuem Ha MHONCUMENU. Pemiath JiMHeliHbIe W KBaJpaTHble YPABHEHUsI, YPaBHEHMUS,
Pemenune 1poOGHO-pallMOHAIEHBIX YPABHEHUIA. CBOJSIIMECS K HHUM, TMpoOCTellIne ApOoOHO-pallMOHATIBLHBIC
Pemennie TeKCTOBBIX 3a7a4 ajireOpandeckuM METOJIOM. YpaBHEHHSI.
IIpeasiaraTs BO3MOXHBIE CIIOCOOBI PEIICHUSI TEKCTOBBIX 3ajad,
o0cy:kI1aTb MX M PpelaTb TEKCTOBbIE 3aJaud PpPa3HbBIMU
crocobamu.
3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHS MAaTEMaTHKU
YpaBHeHus JluneitHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €ro rpa@uk. | OcBauBaTh M MPUMEHSITh PUEMBI PEIICHUS CUCTEMBI JIBYX

U HEpaBeHCTBA.

Cucrema IByX TMHEHHBIX YPaBHEHUH C JBYMsI IEPEMEHHBIMU U

JIMHEUHBIX ypaBHeHI/IfI C IBYMs NIEPEMCHHBIMU U CUCTEMBI JIBYX
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CucreMbl

eé peuieHue. Pemenue cucrteM IByX ypaBHEHM, OJHO U3

YpPaBHEHUH, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISCTCS JIMHEHHBIM

YPaBHeHUi KOTOPBIX JINHEWHOE, a IPyroe — BTOPOM CTEIEHHU. (o BU3yaJIbHOM oTIOpe).
(14 g) ['padmyeckas HHTEpIpETALIUsI CUCTEMBl YPABHEHUH C IBYMSI Hcnoan3oBath (QyHKIMOHATBHO-TpaQUUECKUE TPEICTABICHUS
[IEPEMEHHBIMHU. JUTS pellieHUsl M MccileI0BAHUSI YPABHEHUI U CHCTEM.
Pemenne TekcToBBIX 3a7ja4 aJIreOpanyeckiuM CriocoOOM. AHAJIM3MPOBATH TEKCTHI 32124, pelIaTh UX alreOpandecKum
CrocoO0M: MepexoaUuTh OT CJIOBECHON (POPMYIUPOBKH YCIOBUS
3a7auu K anreOpanyeckoil MoJeNnu MyTEM COCTABICHUS CUCTEMBI
YpaBHEHHUI; pellaThb COCTaBICHHYID CHCTEMY YpaBHEHU;
HHTEPNPETUPOBATH PE3yJIbTAT.
3HAKOMUTBCS ¢ UCTOPUEH Pa3BUTUS MATEMATHKHU
YpaBHeHnust YucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarh, 3anucbiBaTb, MNOHHUMATbh, WHTEPNPETHPOBATH
U HepaBeHCTBA. Jlunelinble HEPABEHCTBA C OJTHOM NEPEMEHHOM U UX PEILICHUE. |HEPaBEHCTBA; UCIIONB30BaTh CHMBOJIIUKY U TEPMUHOJIOTHIO.
HepaBencrBa CucreMbl JTMHEMHBIX HEPABEHCTB C OJHOW NMEPEMEHHON U uX | BbIMOAHATH mpeoOpa3oBaHs HEPABEHCTB, HCMOJIB30BATH IS
(16 ) pelieHue. npeoOpa30BaHMs CBOWCTBA YUCIOBBIX HEPABEHCTB.
KBaapaTHble HEPaBEHCTBA U UX PEIICHUE. Pacno3naBaTh nTUHEIHbBIC U KBaIpaTHbIC HEPABEHCTBA.
I'paguueckas uMHTeprpeTanusi HEPaBEHCTB U  cHcTeM |Pemiatp  JMHEHHBIE HEPAaBEHCTBA, CHUCTEMbI  JIMHEHHBIX
HEPaBEHCTB C JBYMS IEPEMEHHBIMHU. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOIIUX KBAJIpaTHOE
HEPaBEHCTBO, U PEIIATh UX; 00CYKAATh MOJIYYCHHBIE PEIICHUS.
N300paxkath perieHne HEPABEHCTBA M CHUCTEMBI HEPABEHCTB HA
YUCJIOBOM NPSIMOM, 3alUCBIBATH pPEHIEHUE C TOMOIIbIO
CHUMBOJIOB.
Pemiath KkBajpaTHbIE HEPABEHCTBA, HCIONB3Ys TpadudecKkue
MIpEJICTaBICHHUS.
OcBanBaTh W NPHUMEHATh HEPABEHCTBA I[IPU PELIECHUU
Pa3IMYHBIX 33/1a4, B TOM YHUCJI€ MPAKTHKO-OPUEHTUPOBAHHBIX.
DOyHKINHU KBangpatnunas ¢ynkuus, e€ rpadux u cpoiictBa. [lapabona, | Pacmo3HaBaTh BUIBI M3y4aeMbIX (YHKINH; HILTIOCTPHPOBATH
(16 ) KOOPJIMHATHI BEpIIMHBI apadoIIbl, OCb CHMMETPHH Mapadoibl. |cXeMaTHYeCKH, OOBSICHATh DPACIOJI0XKEHHE Ha KOOPIWHATHOM

Crenennble GYHKIMU C HATYPATLHBIMH TIOKa3aTENAMHU 2 U 3, UX
rpauKu ¥ CBONCTBA.
I'paduxu dyrkumii: y =kx,y = kx + b,,y = ax’,y = a,y

:\/x_,y :k;

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

ax’, y = ad,

Y = VX, Y = — B 3aBUCHMOCTH OT 3Ha4Y€HUH KOO HUIMEHTOB;
X

OIHUCHIBATL UX CBOMCTBA.
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Pacno3naBaTh KBagpaTHUHYIO (QYHKIHIO 1O hopMmyIIe.
I[IpuBoauTh, mnNpuUMEpPbl KBAAPATUYHBIX 3aBUCUMOCTEH U3
pealbHOM JKU3HH, (PU3UKH, TECOMETPHH.

BoissBAATH U 00001aTh 0COOEHHOCTH TpaduKa KBaJAPaTUIHON
dyukimm Yy = ax’ + bx + ¢ (IpH HEOBXOMMMOCTH C
HAIPAaBJIAIOIIEH TOMOIIBIO).

CTponTthb 1 H300paKaATh CXeMaTHYeCKHU rpaQUK KBaJpaTHUIHbIX
byHKIMHA, 3a7aHHBIX GopMysiamu Bugay = ax’,y = ax® + g,y
= ax + p)? y = ax® + bx + c (upu HEOBXOAUMOCTH ¢
BU3yaJIbHOW OTIOPOi).

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

YucaoBble
noCJeJ0BaTeIbHOC
T™H

(15 4)

[ToHsATHE YKCTIOBOI MTOCIEN0BATEIBHOCTH.

3ajaHue IOCJIEN0BATEIbHOCTH PEKYPPEHTHOU (opMysioil u
dopmynoii N-ro uneHa.

Apudmernueckas u reomeTpudeckas nporpeccun. Popmyisl N-
ro 4jeHa apuMeTHUecKOd M TeoMeTpHUYECKOW Mporpeccuil,
CYMMBI IIEPBbIX N YJICHOB.

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

Crnooicrvie npoyenmul.

OcBauBath n NPUMEHATDb NMHICKCHBIC 0603Ha‘~I€HI/I$I, CTPOUTDH
pe€ueBbi€ BbICKa3bIBaAaHUS C HCIIOJb30BAHMEM TCPMUHOJIOI'HUH,
CBSI3aHHOH C MOHITHEM IIOC/ICIOBATEILHOCTH.

AHaJII/I3I(IpOBaTb CI)OpMy.]'Iy N-ro YJjieHa Mocjaea0BaTCIbHOCTH NN

PEKYPPEHTHYIO dhopmyny " BbIYMCJIATH YJICHBI
MOCNEeAOBAaTeNbHOCTEH,  3aJaHHBIX  ATUMH  (popMyramu.
YcranaBiamBatb 3aKOHOMEPHOCTh B MTOCTPOCHUH

[IOCJIEIOBATEIbHOCTH, €CIIM BBIIKMCAHBI IEPBbIE HECKOJIBKO €&
YJICHOB.

Pacno3snaBath  apupMeTHUYECKYlO M = T'€OMETPHUYECKYIO
IIPOTPECCUU NPH Pa3HBIX CIIOCO0AX 3aaHMUs.

Pematrs 3amaun ¢ wHcnoib3oBaHMEM (GOpMysl N-ro  4ieHa
apudmeTnyecko U TEOMETPUYECKON MpOorpeccuii, CyMMBbI
MEPBBIX N YIEHOB C OMOPON Ha CIIPABOYHYIO MH(POPMAIHIO.
H3zobparcamy  unenv  nocredogamenvHocmu  MOYKAMU — HA
KOOPOUHAMHOU NIIOCKOCMU.

PaccmaTpuBarh npuMepsbl NPOLECCOB U ABJICHUH U3 pEeaTbHOU
KU3HU, WUIIOCTPUPYIOUIME HW3MEHEHHe B apupMeTH4ecKon
IIPOTrPECCUU, B TEOMETPUUECKOI MPOrPECCUH; U300pajicams
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coomeemcmayouue 3a8UCUMOCU 2pApuyecKu.

Pemats mnpocreiilime 3agauM, CBS3aHHBIE C YHUCIOBBIMH
MOCIIEAOBATEIHHOCTSAMU, B TOM YHCJIE 3aJa4d U3 pealbHOU
)KU3HM €  UCIOJB30BAaHUEM  IMPPOBBIX  TEXHOJOTHMA
(37IEKTPOHHBIX TA0HII, TPAPUIECKOTO KATBKYJIATOPA U T.I1.).
Pewamv 3a0auu Ha Cl0dCHbIE NPOYEHMDbL, 8 MOM YUCTe 3a0ayu
U3 peanbHoU NPAKMUKU (C UCNONb308AHUEM KATbKYIAMOPA).
3HAKOMHTHCS ¢ MCTOPHUE Pa3BUTHS MATEMATHKH.

IHoBTOpEHME,
00001mIEHME,
cHCTeMaTH3ANUs
3HAHUH

(18 u)

Yucina v BbIYMCICHMA (3alUCbh, CpaBHEHHUE, JEHCTBUS C
JEHCTBUTENBbHBIMM YUCIAMM, YHUCIIOBas MpsiMasi; MPOLEHTHI,
OTHONICHHUSI, IPOMOPIINH; OKPYIJIEHUE, IPUOINKEHHE, OLICHKA;
pelleHne TeKCTOBBIX 3a/1a4 apu(METHIECKIM CIIOCOOOM).

Auaredpanvyeckue BBIPasKeHHU S (mpeoOpa3oBaHue
anreOpandecKuX BhIPAXKEHUH, JOMYCTHMbIC 3HAYCHHUS).
@®yHKuMU (TIOCTPOCHHE, CBOWCTBA M3YUEHHBIX (YHKIIHIL;
rpaduueckoe pelieHne ypaBHEHUN U UX CUCTEM).

OnepupoBars NOHATHAMH. MHOXECTBO, IIOJMHOKECTBO,
olepaluy HaJl MHOXKECTBaMH; MCI0JIb30BaTh rpaduiyeckoe
IIPEACTABJICHUE MHOXKECTB ISl ONIMCAHUS PEAJIbHBIX IIPOLIECCOB U
SBJICHUH, IIPU PEIIEHUH 33]a4 U3 APYrHX y4eOHBIX PEIMETOB.
AKTYaJIM3MpOBAaTh TEPMHHOJIOTHIO H OCHOBHbIE 1€l CTBHUS,
CBSI3aHHBIC ¢ YMCJIAMH. HATYypaJIbHOE YHCIIO0, IPOCTOE U
COCTaBHOE 4YHCJa, JEIMMOCTbh HATypalbHBIX YMCEN, NPU3HAKU
JIETUMOCTH, 11€JI0€ YMCII0, MOAYJb YUCIA, OOBIKHOBEHHAs U
JecsiTUUHas ApoOU, CTaHIAPTHBIN BUJ 4YHCia, apupMETHIECKUM
KBaJPaTHBIN KOPECHb.
BeInoHATS JeiicTBUS, CPABHUBATH H YIIOPSAA0YUBATH YHCIIA,
MPEACTABIATh YHCIA HAa KOOPAMHATHOW IPSMOM, OKPYIJIATH
YHUCJIa; BBIMOJHATL NPUKHAKY M OLEHKY pe3yibrara
BBIYMCIICHUM.
Pemath TexkcroBblie 3a1a4M apuMETHIECKUM CIIOCOOOM.
Pemate npakTu4yeckue 3aa4u, CoAepKallue IPOLEHTHI, J0JIU,
YacTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh — BpeMsS —
paccrosiHue, IleHa — KOJUYECTBO — CTOMMOCTh, OOBEM
paboThl — BpeMsi — MPOU3BOAUTEIHLHOCTh TPYAQ.
Pa30uparthb peanbHble )KU3HEHHBIE CUTYyallud, (P)OPMYITHPOBATH
UX Ha S3bIKC MATEMAaTHK{, HAXOAMThb pEIICHUE, NPUMEHS
MaTeMaTUYECKHI annapar, HHTepPIpeTHPOBaTh PE3yJIbTAT
OnepupoBarb NOHATHSIMHU. CTENEHb C LENBIM IIOKA3aTENIEM,
apu(METHYECKUI KBaJpaTHBI KOpEHb, MHOTOUIEH,
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anredpandeckas ApoOb, TOXKIECTBO.

BbINOIHATL OCHOBHBIE JEMCTBHSA. BBIIOJIHATH PAcdETHl 110
dbopMynaM, TpeoOpa3OBHIBATH IENbIE, JPOOHO-pAIIMOHATILHBIC
BBIDQKEHUSI U  BBIPAKEHHS C KOPHSIMH, pEalU30BbIBATH
pa3oKeHHe MHOTOWICHa Ha MHOXHUTEIH, B TOM YHCIE C
UCMOJIb30BaHUEM (OpPMyN pPa3HOCTH KBAJIpaToB M KBajpara
CYMMBI M pa3HOCTHU (C OIMOPOi Ha CIPABOYHYIO MH(POPMALHUIO);
HaXOJUTh JIOIYyCTUMBbIE 3HAYEHUs IEPEMEHHBIX A JPOOHO-
palMOHAIBHBIX BBIPAKEHNUN, KOPHEH.

MopaeaupoBath ¢ MOMOILBIO (OPMYN pealbHble MPOLECCH U
SIBTICHHUSL.

OnepupoBath NoHATHUAMM: GYHKIHS, rpaduk QyHKUNUU, HYIH
(GyHKINH, TPOMEXKYTKH  3HAKONOCTOSHCTBA, IPOMEKYTKH
BO3pacTaHus, YObIBaHHS, HANOOJIbIIEE U HAMMEHBIIEE 3HAUCHHS
(GyHKIHIH.

AHaTU3MPOBATh, CPABHUBATH, 00CYKIATh CBOICTBA (D YHKIIHIA,
CTPOMTDb UX IPaUKH.

OnepupoBaTh NOHATHSIMHU. TIpsIMas TPOIOPIIHOHATEHOCTS,
oOpaTHass  NPONOPLUUOHAIBHOCTb,  JIMHEHHas  (yHKUHA,
KBaJpaTU4Has pyHKLUs, napabosa, runepooa.

Hcnoab30BaTh rpadpuKu 1715 ONIpeIeIeHus! CBOMCTB, MPOIECCOB
M 3aBUCUMOCTEH, JUId pemeHwst 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'EOMETPHUS» (I1O0 'OAAM OBYYEHUA)

7 kiaacc (He MeHee 68 u)

Ha3Banue
pa3nena (TeMbl)

OcHoBHOe cofepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00Y4YAKIIHUXCS




Kypca (44cjio

4acoB)
Ipocreiimmue [Ipocreiimme reomeTpuyeckie 0OBEKTHI: TOUKH, MPSIMbIE, JTy4d | POpMYJIHPOBATH OCHOBHbBIC MOHSITHS U OTIPEICICHUS.
reoMeTpuyecKkue | U yribl, MHOTOYTOJIbHUK, IOMAaHAs. Pacno3zHaBath  M3y4YeHHBIE  TeOMeTpUYeckue  (QUrypsi,
durypsi CMEXHBIC U BEPTUKAILHBIC YTJIbL. onmpeeNATh WX B3aHUMHOE PACIOJOKEHUE, BBIMOJIHITH
U MX CBOMCTBA. Pabora ¢ npocreiiimymMu yeprexamu. 4epTEX MO YCIOBUIO 33auM (C HMCIOJB30BAHUEM CMBICIOBOM
N3mepenue W3mepeHne JMHEWHBIX U YIJIOBBIX BEIUYHMH, BBIYHUCICHHE |OMOPbI: HABOJSIIME BOIPOCH W/WIM alrOPUTMa Y4EOHBIX
reOMeTPHYECKHX |OTPE3KOB U YIJIOB. JeNCTBUI).
BeJIHYHUH [lepumerp wu  mnomaab  ¢uryp, cocraBieHHbIXx  u3|IIpoBoauTh mpocreiiiiyie NOCTPOEHUS C TOMOIIBIO IUPKYIS U
(14 ) MPSIMOYTOJILHUKOB. JIUHEHKH.
H3MepsATH IMHEHHBIC U YTJIOBBIC BETMUYNHBI TCOMETPHUSCKUX U
IIPAKTUYECKUX OOBEKTOB.
OnpenenssiTb «Ha TJa3» pa3Mepbl PEATbHBIX OOBCKTOB,
NPOBOJIUTH IPyOYIO OIIEHKY UX Pa3MEPOB.
Pemiath 3a1aun Ha BBIYMCIICHHUE JUIMH OTPE3KOB W BEIUYHH
YTJIOB.
Pemathb 3a1aun Ha B3aMMHOE PACIIONIOKEHUE T€OMETPUUECKUX
dburyp.
IIpoBoauTh KIacCUPUKALUIO YTTIOB, BBIYMCAATH JTUHEHHBIC U
VIJIOBBIC BEIUYHMHBI, MPOBOAUTH HECJI0KHbIE HEOOXOIUMBIC
JTOKa3aTeNbHbBIE PACCYKICHHUS.
3HAKOMUTBHCS C UCTOPHUEH pa3BUTHS reOMeTPHUH.
TpeyroabHUKH [TonsiTie O  paBHBIX TpEyroJbHHUKaX M  IepBUYHBIC | Pacmo3HaBaTh maphl pPaBHBIX TPEYrOJHHUKOB HAa TOTOBBIX
(22 v) MPEJICTAaBICHHUS. O PaBHBIX (KOHTPYIHTHBIX) (urypax. Tpu |depTexkax (c ykazaHHUEM MPHU3HAKOB) MPH HEOOXOIUMOCTU C

IpU3HAKa PaBEHCTBA TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA  NPSIMOYTOJbHBIX  TPEYTrOJIbHUKOB.
CBOICTBO MeIMaHbI IPSAMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOEpEeHHBIE ¥ pABHOCTOPOHHUE TPEYTOJdbHUKU. [Ipr3Haku
U CBOICTBa paBHOOEAPEHHOTO TPEYTOJIbHUKA.

[TpoTuB Oonbliell CTOPOHBI TPEYrOJIbHUKA JIEKHUT OOJBIIUI

YT OJL

BHU3yaJIbHOW OMOPOH.

BbiBoauTh  cneactBus  (PaBEHCTB  COOTBETCTBYIOLIMX
AJIEMEHTOB) U3 PAaBEHCTB TPEYTOJIHLHUKOB.

®opmyanpoBaTh OIIpeIeTICHNUS: OCTPOYTOJIBHOTO,
TYIOYTOJILHOTO, MPSIMOYTOJIBHOTO, paBHOOEAPEHHOTO,
PAaBHOCTOPOHHETO TPEYTOJbHUKOB; OWCCEKTPHUCHI, BBICOTHI,
MEAUaHbI TPECYroOJIbHUKA, CEPECANHHOTO NEPICHAUKYIIApa
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[Ipocreliline HeEpaBEeHCTBA B T'€OMETPHMU.
mpeyeonvHuxka. Hepasencmeo nomamnou.

[IpsAMOYTOJIbHBII TPEYTroNLHUK ¢ YriaoM B 30°,
[IepBble MOHATHSA O JOKA3aTEIbCTBAX B TEOMETPHUHU.

Hepasencmeo

OTpe3Ka; MepuMeTpa TPEYroJbHHUKA TNPH HEOOXOJUMOCTH C
OIIOPOi1 Ha aJIrOPUTM IIpaBUJIA.

®@opmyaupoBaTh CBOWCTBA U NPU3HAKU PABHOOEIPEHHOTO
TPEyroJIbHUKA.

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

IIpumensTs MIpU3HAKU paBEeHCTBAa  MPSIMOYTOJIbHBIX
TPEYrOJIbHUKOB B 3ajadax (C HMCIOJIb30BAaHHUEM CMBICIOBOI
OINOpBI: HABOJAIIME BONPOCH M/WIM aIrOpUTMa Y4eOHBIX
JIEUCTBHI).

Hcnoab3oBate 1UGPOBBIE pecypchl AJdsl  HCCIAeJOBAHUSA
CBOICTB U3y4YaeMbIX QUIYP.

3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHS FEOMETPHH.

IMapanienbHble [Tapannensnele mpsMble, uX cBoiicTBa. Hakpect nexamue, | @OopMyJMpoBaTh  NOHSITHE  MAapajUIEIbHBIX  NPSAMBIX,
npsAiMble, CyMMa COOTBETCTBEHHBIE U OJTHOCTOPOHHHUE YIJIbI (0Opa30BaHHBIE IIPU | HAXOAUTH IPAKTUIECKUE TPUMEPHI.
yIJI0B HIepECEeUEeHNH apaUIeIbHBIX MIPAMBIX CEKYyLIEH). H3yuatp cBoiicTBa yrioB, oOpa30BaHHBIX IPHU IEPECEUECHUU
TPeyroJibHUKa [lpu3Hak  mapalaenbHOCTH  HPSIMBIX — 4Y€pe3  PaBEHCTBO |M1apaJUIENbHBIX IPSAMBIX CEKYILEH
(14 9) PacCTOSTHUM OT TOYEK OJTHOM MPAMOM O BTOPOH NPSAMOM. IIposoauTs a0Ka3areqbcTBa. DOPMYJIHPOBATE TeopemMy
CyMMa yriioB TpEYroiabHUKA U MHOTOYTOJIbHUKA. NapajUIeIbBHOCTH  JIByX TPSAMBIX C  IIOMOILIBIO  YIJIOB,
BHeninue yriel TpeyrojipHUKa 00pa30BaHHBIX MPU IEPECEYEHUU JTUX IHPSAMBIX TpPETbEeH
IPSAMOM.
BbIyuciasiTh CyMMy yIJIOB TPEYroJdbHUKA U MHOTOYTOJIbHHKA.
Haxonuth uyucinoBble W OyKBEHHbIE 3HA4YEHHUS YIJIOB B
reOMETPUUYECKUX 3a7adaX C UCIIOJIB30BAHUEM TEOPEM O CyMMeE
YIJIOB TPEYroJdbHUKA U MHOTOYTOJIbHHKA.
3HAKOMHUTBCH C HCTOPUEH PA3BUTHA TEOMETPHH.
OxpyKHOCTH OKpy»XHOCTb, XOpJbl U TUAMETPHI, UX cBoWcTBa. KacatenbHas k| @opMyJIMpoOBaThL  ONpedeJieHUsl:  OKPYXXHOCTH,  XOpPJIbI,
H KpYT. OKpykHOCTU. OKpY>KHOCTb, BIMCaHHass B Yroi. [lowsamue o|nuamerpa M KacaTeIbHOW K OKpyXxHocTH. M3ydaTrh wuxX
I'eomerpuueckue |/ 'MT, npumenenue 6 3adauax. buccekmpuca u cepeounHblil|CBONCTBA, TPU3HAKH, CTPOUTDH YEPTEKH.
MOCTPOCHHA nepneHouKyap KaK 2eomempuieckue Mecma mouex. HccaenoBarp, B TOM 4KCIE HCNOAB3Ys HH(POBLIE pecypChl:
(14 9) OKpyXHOCTb, OINMCAaHHAs OKOJO TPEYrojibHUKa. BriucaHHas B | OKPYXKHOCTb, BIIMCAHHYIO B yroil; LEHTP OKPYKHOCTH,

75




TPEYTrOJIbHUK OKPY>KHOCTb.
Ilpocmetiwue 3a0auu na nocmpoerue.

BIIMCAHHOM B YTOJI; PABEHCTBO OTPE3KOB KaCaTEIbHBIX
Hcnonwvzoeamv 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
OKPYXXHOCTEH  TpEYroJbHUKA, HAXOAUTh LEHTPHl 3TUX
OKPYKHOCTEH C OIIOPOX Ha aITOPUTM IIPABUIIA.

Pemiate OCHOBHBIE 3aJa4M HA MOCTPOEHME: yIja, PaBHOIO
JTAHHOMY; CEpEIMHHOI0 NEPIEHAMUKYJsApa JAHHOIO OTPE3Ka;
IpsAMOM,  NPOXOIAIIEH  4Yepe3  JAaHHYH  TOYKYy W
NEPIEeHIUKYJIIPHON TaHHOW NpPsIMON; OMCCEKTPUCHI AAHHOTO
yrja; TPEyroJbHUKOB [0 pPa3jJu4yHbIM 3JE€MEHTaM Ipu
HEO0OXOIMMOCTH C HaIlpaBJIAIOIIEH TOMOIIIBIO.

3HAKOMUTBCS ¢ HCTOPUEH Pa3BUTUSA FEOMETPUH.

IHoBTOpEHME,
00o0meHnne
3HAHUH

(4 9)

[ToBTOpeHHe n 000011I€HNE OCHOBHBIX MOHSATUH W METO/OB
Kypca 7 Kiacca.

PemaThb 3agaun Ha MOBTOPCHHUEC, HIIIIOCTPHUPYIOMIUC CBA3H
MCKAY pa3JIMYHBIMHA YaCTAMU KypcCa.

8 kuacc (He MeHee 68 u)

Ha3Banue
pa3aesa (TemMbl)
Kypca (4uci1o
4acoB)

OcHoBHOE coepxkaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00Y4YAKIIHUXCS

YeTbIpEéXyroibHUKHU

[TapannenorpamMm, ero npu3Haku U CBOMCTBA. YacTHbIE Cilydau
nux

napajuieJIorpaMMoB  (MIPSAMOYTOJIBHUK, poMO, KBajpar),

MN300paxkaTh U HAXOAUTH HA YEPTEXKAX YETHIPEXYTOIbHUKH
Pa3HBIX BUJOB U MX JJIEMEHTHI.
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(12 9)

npu3HaKku U cBoiictBa. Tpanenus. PaBHOOOKast U IPsIMOYTOJIbHAS
TpaIenny.
Yoeoenue meouanvi. Llenmpanvnas cummempus

®opmyanpoBaTh omnpe/eIeHHUsI: napauiesiorpaMma,
NpsSIMOYTOJIBHUKA, pomOa, KBajpaTa, Tpaneluu, paBHOOOKOH
Tparenuu, IPSIMOYTOJIbHOM TPATICIIHH.

Hcnonb3oBaTh MNpPU  pelleHHMH TNPOCTEHIIUX  3a7a4
MPU3HAKKA U CBOMCTBA: MapajuieJorpaMMa, MpsSMOYTOIbHHKA,
poM0Oa, KBajpaTa, Tpalelud, pPaBHOOOKOW TpameluH,
NPSIMOYTOJIBHOM Tpareum.

[IpuMeHsITH METOJ YIBOCHUS MEIHMaHbl TPEYTOJIbHUKA C
OIOPO¥i Ha aJITOPUTM IpPaBHJIA.

Hcnoab3oBaTh 1MQPPOBBIE PECYpChl IS HUCCIICIOBaHUS
CBOMCTB M3y4aeMbIX QUTYP.

3HAKOMUTBHCS C UICTOPHUEH Pa3BUTHS IreOMeTPHUH.

Teopema Pajieca u
TeopeMa 0
NPONOPUHOHATBHBIX
0oTpe3Kax, Mo00HbIe
TpeyroabHuku (15 )

Teopema Daneca u meopema 0 NPONOPYUOHATLHLIX OMPEIKAX.
Cpennsis nuHus TpeyrojibHUKa. Tpaneuus, e€ cpeaHsis TUHUsL.
Ilponopyuonanvnvie  ompesku, NOCMpoOeHUe  YemeEPMOo2o
NPONOPYUOHATLHO20 OMPeE3Kd.

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

nooobus

IIpoBoaMTH MOCTPOEHHs C IIOMOULIBIO HUPKYJIA U JIMHEHUKH C
ucnosbp3oBaHue  teopembl  Qajeca U TEOpeMBl O
IIPONOPLUMOHAIBHBIX ~ OTpPe3KaX, CTPOMTh  YETBEPTHIU
MIPONOPLUUOHAIBHBIA OTPE30K C ONOPOM Ha 3PUTEIBHYIO
HaIJISITHOCTb.

Haxoauth 10700HbIE TPEYTOJIBHUKN HA TOTOBBIX YepTexkax
yKa3aHUEM COOTBETCTBYIOIIMX MPU3HAKOB MON00US MpU
HEOOXOMMOCTH C BU3YaJIbHOM OMOPOH.

Pemats 3agaum Ha NOJOOHBIE TPEYrOJIBHUKH C TMOMOIIBIO
CaMOCTOSITEJIBHOTO ITOCTPOCHHSI YEPTEKEH M HAXOKICHUS
MOJOOHBIX  TPEYroJbHUKOB  IPU  HEOOXOOUMOCTH  C
HaITpaBJISAOIIEH TOMOIIIBIO.

IIpoBoauTh 10Ka3aTEJBCTBA C UCIOJB30BAaHUEM MPHU3HAKOB
000U HECIIOKHBIX T'€OMETPHUYECKUX 3aj7lad ¢ OMOpod Ha
aJITOPUTM y4eOHBIX JIEHCTBUHA.

IIpumeHsiTh  TOJNyYEeHHblE  3HaHWS  [PU  PEIICHUU
FEOMETPUUYECKUX U MPAKTUYECKUX 33a4 IPU HEOOXOIMMOCTH
C HAIIPABJIAIOLIEN TOMOIIBIO.

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

U MHOTOYT0JIbHBIX
¢uryp. Ilnomaan
noao0HbIX puryp (14
)

[Tonsitrie 06 00IIEH TEeOpUU TUIOIIAIH.

®dopMynbl IS IUIOMIAA TPEYroJbHHUKA, TMapajuiesiorpaMMa.
OmHoweHue niowaoei mpeyeorbHUK08 ¢ 0OWUM OCHOBAHUEM
unu obwetl 8bICOMOIL.

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

[Tnomanu ¢puryp Ha kieTyaToit Oymare.

[Tnomanu momo6ubIx Guryp. Beraucnenue miomanei. 3agadu ¢
MPAKTUYECKUM COJep)aHUueM. Pewenue 3adau ¢ nomouvio
Memooa 6CnoMo2amesibHouU Niouaou.

OBjajeBaTh NEPBUYHBIMH MPeEACTABJIEHUSAMH 00 oOmIeH

Teopun Iwomanu (Mepsl), (oOpMYyJMPOBATH CBOWCTBA
TUTOIIA !, BBICHATD MX HATJISAHBINA CMBICII.

[TpumensaTs  ¢opMynbl  IJIOMIAAM  HapajuiesiorpaMMa,
TPEyroJbHUKA, Tpalemud C OHNOpPOH Ha CIPAaBOYHYIO
UH(OPMALIHIO.

I[IpumeHsTH bopmytsl TUTOIIATH BBIITYKJIOTO

YETBIPEXYTOJbHUKA YEPEe3 IUAarOHaIu U YIoJl MEKIy HUMU C
OTIOpPOH Ha CIPABOYHYIO HH(POPMALIUIO.

Haxoauth 1uomaan ¢uryp, n300pakEHHBIX Ha KJIETYATOU
Oymare, HCII0JIb30BaTh Pa30MEHNE HA YAaCTH U JOCTPOEHHUE.
Pa30ouparh npuMepsl UCIOIb30BaHUS BCIIOMOTaTEIbHON
IJIOIIAH ISl pELIEHUSI TEOMETPUYECKUX 3a/1a4.

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

BoruncasTe 1011 pa3inuHbIX MHOTOYTOJIBHBIX QUTYP.
Pemate 32124 Ha IUTOIIA/b C PAKTUYECKUM COAECPKAHUEM
IIOCJIE COBMECTHOI'O aHAJIU3A.

Teopema
Iudgaropa u
Hayaja
Tpuronomerpun(10

1)

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

OmnpeneneHue TPUTOHOMETPUUYECKUX (YHKIMM OCTpOro yria,
TPUTOHOMETPUYECKHE  COOTHOWICHHS B MPSIMOYTOJIbHOM
TpeyronbHuKe. OCHOBHOE TPUTOHOMETPUUIECKOE TOXKIECTBO.
CooTHOLIEHHST ~ MEXIY CTOPOHAMH B  TPSAMOYTOJBHBIX
TpeyrosibHuKax ¢ yrinamu B 45° u 45°% 30° u 60°.

®opmynupoBath Teopemy lludaropa, mcmoab3zoBath €€ B
MPAKTUYCCKUX BBIYUCIICHUAX.

Bnaznetb NOHATUSMH TPUTOHOMETPUUYECKUX (PYHKLIUN OCTPOTO
yriia, IpOBepATh UX KOPPEKTHOCTD.

BbiBOOIMTL  TPUTOHOMETPUYECKME  COOTHOLIEHUS B
MPSIMOYTOJIBHOM TPEYIOJbHUKE C ONOPOM Ha CIPaBOYHYIO
HH(pOpMAaLIHIO.

HccnenoBarh  COOTHOUIEHMS  MEXIy  CTOPOHAaMu B

IPSIMOYTOJIBHBIX TPEYroJIbHUKAX ¢ yriamu B 45° u 45°; 30° n
60° ¢ HanpaBIAONIIEH TOMOMIBIO.

Ucnonb3oBars  Qopmynsl  NpuBefeHHs U
TPUTOHOMETPHUECKOE TOXKAECTBO ISl HAXO0XKIEHUS
COOTHOIIEHUN MeXJy TPUTOHOMETPUYECKUMH (QYHKIMIMHU
pasNMYHBIX OCTPBIX YIJIOB C OMNOPOM Ha CIPaBOYHYIO

OCHOBHO€
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UH(OPMALIHIO.

IIpuMeHATH MOJIydyeHHbIE 3HAHMS U YMEHUS IPU PELICHUU
NPaKTUYECKUX 3a7ady (MpH HEOOXOJUMOCTH C OINOpOi Ha
JITOPUTM IIpaBUIIA).

3HAKOMUTBLCA C MCTOPHUEI Pa3BUTUSI TEOMETPUH.

Yriabl B BrincanHble U IEHTpalIbHBIE YIUIBI, YIOJ MEXKIAY KacareabHOU U | DopMy/IHpPOBATH OCHOBHBIC OIPEAETCHUS, CBSI3aHHBIE C

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

Bnucannbie Vsl MeXAy XOpAamMHu U CEKYILIUMH. HaxonuTh BOMCaHHBIE YIJiibl, OMUPAIOIIMECST HA OAHY NYTY,

U ONHCAHHbIE Bnucannble ¥ onMcaHHbIE YETBIPEXYTONbHUKHU, UX MPU3HAKU U | BBIMMCJIATH YIJIbI C IOMOIIbIO TEOPEMBI O BIIMCAHHBIX YIJIaX,

YeThbIPeXyroJbHUK cBoiictBa. [IpuMeHeHHe H3THUX CBOWCTB IPU  PELICHUU | TEOPEMBI O BIMCAHHOM YETHIPEXYTOJIBHUKE, TEOPEMBI O

U. F€OMETPUUECKUX 3ajau. LEHTPAJbHOM YIJIe IpU HEOOXOAMMOCTH C BH3YyaJbHOU

KacareabHbie BzaumHoe pacnonokeHue ByX OKpyxkHocTed. Kacanue | onopoiu.

K OKPY:KHOCTH. OKPYKHOCTEH. 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.

IloBTOpEHHE, [ToBTOpEeHNE OCHOBHBIX TOHSATHH M METOMOB KypcoB 7 u 8 |Pemarsh 3agaum Ha MOBTOPEHHE, WILTIOCTPUPYIOIIUE CBSI3U

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

3HAHUH

(4 9)

9 kaacc (He MeHee 68 u)

Ha3zBanue pasaena

(TembI)Kypca
(4uCy10 YacoB)

OcHoBHOe coaep:kaHue

OcHOBHbIE BUbI 1€ATEJIbHOCTH 00y4aI0IIUXCH
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Tpuronomerpus. OrmpeiesieHre TpPUroOHOMETPHYECKUX (YHKIUA yriioB oT 0° j0| MPOpMYJIMpoOBaTHL  ONpENeJIeHHs]  TPUTOHOMETPUYECKUX
Teopembl kocunycos | 180°. KocuHyc u cuHyc mpsMoro u Tymoro yria. Teopema|(QyHKIMHA TYNBIX W OPSMBIX YIJIOB C BU3YaJbHOW OMOPOM.
U CHHYCOB. kocuHycoB. (OOoOménHas) Teopema cuHYCOB (¢ paamycoM|DopMylnpoBaTh T€OpeMYy KOCHHYCOB U TEOPEMY CHHYCOB (C
Pemenne OINKCAaHHOH OKPYXHOCTH). Haxox1eHue JUIMH CTOPOH W BEJIMYHH | PAJUYCOM OIHMCAHHON OKPYKHOCTH).
TpeyroabHuKoB(16 YTJIOB TPEYTOJIBHHUKOB. Pemiath TpeyroipHUKH C OMOPOl Ha AJITOPUTM Y4EOHBIX
q) ®opmyna MmIomaal TPEyrojbHUKa 4epe3 JBe CTOPOHBI M YroJ | I€HCTBUM.
Mexay Humu. @opmyrna miomany 4eTblpEXyrojipHUKa uepes ero | Pemate  mpakTuyeckue  3aauM, CBOAsSIIMecH K
JUAroOHaJIN U yroJl MEXTy HUMHU. HAXO0KIEHUIO PAa3IUYHBIX 3JIeMEHTOB TPeyroJbHUKA.
[IpakTHdeckoe MpUMEHEHHE JOKa3aHHBIX TEOPEM.
IIpeoOpazoBanue Ilonamue o  mpeobpazosanuu  no0ooOUs. OcBauBatp NOHSITHE npeoOpa3oBaHus no100ous.
noaoous. Coomeemcmeennvle s1emeHmovl HOOOOHBIX Queyp. HceaenoBath OTHOIICHUE JTMHEWHBIX JIEMEHTOB (UTYp TPHU
MeTtpuueckue Teopema o0 npoussedeHuu ompe3ko8 Xxopo, meopema o |npeodpazoBaHuu nonoous. Haxogurs npumepsl moaodus B

COOTHOILIEHHUSI B
okpy:xHocTH (10 1)

npou3ee0eHuu Ompe3Ko8 CeKywux, meopema o0 Keaopame
KkacamenvHol. [IpumeneHue 8 peuleHuu 2eomempuieckux 3a0adu.

OKpY’KaroIlleH 1eCTBUTEIbHOCTH.

Boteéooums mempuueckue coomnoulenus mexncoy ompeskamu
X0pO, CeKyWux u KacameabHulX ¢ UCHONb308AHUEM BNUCAHHBIX
Veno8 u NOOOOHBIX MPeY20JIbHUKOS.

Pewams 2eomempuueckue 3a0auu u 3a0auyu u3 peaibHOU
JHCUZHU C UCTIOTIL30BAHUEM NOOOOHBIX MPEY2ONbHUKOS.

BekTops!
(12 u)

OrnpeziesieHre BEKTOPOB, CI0KEHHUE U PA3HOCTh BEKTOPOB,
YMHOKE€HHE BEKTOpPA Ha YUCIIO.

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

CkansipHoe NpPOU3BEIAECHUE BEKTOPOB, €r0 MPUMEHEHHE IS
HaXOXJIEHUA JIJTMH U YTJIOB.

Pemenue 3aga4 ¢ mOMOIIBIO BEKTOPOB.

[IprMmeHeHre BEKTOPOB [JI PEIICHUS 3aJa4 KUHEMATHUKUA U
MEXaHHUKHU.

Hcnoan3oBars
HCCJIe10BATD
busznueckuil  (cuiaa) CMBICIBI
BOIIPOCHBIN IJIaH.

3HaTh ompeaeneHMsi CYMMBI U PAa3sHOCTH BEKTOPOB,
YMHOKEHHS BEKTOpa Ha YUCIIO, HCCJIe10BATh
reoMeTpUYECKUN U PU3NYECKUI CMBICIIBI 3TUX ONEpalnid.
Pemiate reomerpuueckue 3ajadyd ¢ MCIOJIB30BAaHUEM
BEKTOPOB.

PackinaapiBaTh BEKTOP 110 BYM HEKOJIJIMHEAPHBIM BEKTOPAM.
Hcnoab3oBarh  CKaISpPHOE  NPOU3BEACHHE  BEKTOPOB,
BBIBOJMTb €0 OCHOBHBIC CBOMCTBA.

BpryucasaTs CyMMy, pa3sHOCTh M CKaJSIPHOE NPOU3BEICHHE

BEKTOPbl KaK HampaBlIEHHbIE OTPE3KH,
F€OMETPUUYECKHI (mepemerexue) u
BEKTOpPOB C OIIOPOM Ha
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BEKTOPOB B KOOPIMHATAX.
IIpuMeHATH CKalXspHOE IPOU3BENCHUE Ul HAXOXKICHUS
JUIMH U YIJIOB.

JlekapToBBI JlekapTOBBI KOOPANHATBI TOYEK HA IUIOCKOCTH. OcBauBaTh NMOHSITHE MIPSIMOYTOJIBHON CHUCTEMBbI KOOpDAMHAT,
KOOP/JAUHATHI Ha | Vpasuenue npsmou. YrnoBod Kod(PGUIIMEHT, TAaHTCHC yIia |JEKapTOBBIX KOOPAMHAT TOUYKH.
ILUIOCKOCTH HAKJIOHA, TapajliebHble U MEPIECHIUKYISIPHBIEC TIPSIMbIC. HccnenoBath ypaBHEHUE MPSMOI U OKPY>KHOCTH € OIIOPOii Ha
(9 9) YpaBHeHHEe OKpYKHOCTH. HaxoJIeHue KOOpAMHAT TOYEK | BOIPOCHBIM ILJIaH.
nepecedeHusi OKPYKHOCTHU U MPSMOIA. HaxoauTs LeHTp U paguyc OKPYKHOCTH 1O €€ YpaBHEHHIO.
MeTo1 KOOpAUHAT MPHU PEUICHUH FT€OMETPHUUECKHX 3a/au. Pemiath 3a1a4u Ha HAXOX/ICHUE TOYEK MEPECCUCHUS TIPSIMbIX
Hcnonp30BaHre METOAa KOOPIMHAT B MPAKTUYECKHUX 3aa4ax U OKPYKHOCTEH ¢ TOMOIIBIO METOJ]a KOOPINHAT.
Hcnoab30BaTh CBOWCTBA yriioBoro koddduimenta mpsmoun
IpU pPELICHUM 3aJay, s ONPEICNICHUS PaclOIOXKEHUS
MPSMOM.
IIpuMeHSITH KOOPAMHATHI MPU PEIICHUN T€OMETPUUECKUX U
MPAKTUYECKUX 3a/ay, Uil TOCTPOSHUS MaTeMaTHUYECKUX
MojieIel pealibHbIX 3a7a4 («MEeTOJl KOOPAUHATY).
ITosnb3oBaTbest 11 TOCTPOEGHHA M HCCIENOBAaHUMI
U(GPOBBIMU pECYpCaMHu.
3HAKOMHTBCS € MCTOPHEH Pa3BUTUS T€OMETPUN
[IpaBuiabHbIE [IpaBunbHBIE MHOTOYTOJIBHMKH, BBIYMCIEHHE WX 3JIEMEHTOB.| DopMyJIHpPOBATH oTipeiesieHue IPABUIIbHBIX
MHOTOYT0JILHUKH. Yucno m W ANWMHA OKPYXHOCTH. J[MMHA AYrH OKPYKHOCTH. | MHOI'OYTOJIbBHUKOB, HAXOAUTH UX 3JIEMEHTHI.

JJInHA OKPYKHOCTH U

IUI0IIAIb KPYyra.
Beruucienue
IJIOIAA e

8w

Paagnannas mepa yria.
[Mnomanp Kpyra W e€ro SJEMEHTOB (CEKTOpa M CETMEHTA).
Brruncnenue miomianeit Gpuryp, BKIFOYAIOUIUX IEMEHTHI Kpyra.

IHoab30BaTBHCA MOHATHEM JITMHBI OKPY>KHOCTH, BBEIEHHBIM C
MOMOUIbIO MPaBUWJIbHBIX MHOTOYTOJIBHUKOB, OINpelesiTh
YHUCIIO 7T, IJMHY IYTU U paJlaHHYI0 MEpy yIJia o oopasiy.
IIpoBoauTH Mepexoa OT paJuaHHON MEpHI yria K rpajayCHOU
¥ Ha000pOT MO BU3YaJIbHOMU OIope.

OmnpeneasaTh 1I01A0L KPYTa.

BoiBoauTh opmyiibl (B rpaycHON U pafuaHHOW Mepe) IS
JUTMH AYT, IUIONIAJEd CEKTOPOB M CErMEHTOB C OMOPOM Ha
BOITPOCHBIN IJIaH.

Boriuncasars miomany (Guryp, BKIIOYAIOHNIMX SJIEMEHTHI
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OKPYKHOCTH (KpyTa) ¢ OTIOpOii Ha CIPaBOYHYIO HH(POPMAIIHIO.
Haxoaurs 1romany B 3a1a4ax peaabHON )KU3HU.

JBuzKkeHUs Ionamue o 08udceHuU NIOCKOCMU. Pa3dupars  mpuMephl,  WUIIOCTPUPYIOIIUE  MOHATHUS
TJIOCKOCTH Tapannenvrnolii neperoc, nosopom u cummempus. Ocu u yenmpol | IBUKCHUS, IICHTPOB U OCEH CUMMETPHH.
(6 ) CUMMeMPUU. @opMyaupoBaTh OIpEICICHHs MapauIeIbHOTO IEepeHoca,
Ipocmetiuwiue npumeHneHus 6 peuieHuu 3a0ay. MOBOPOTa U OCEBOW CHMMETPUM C BH3YyaJbHOW OIMOPOIA.
HaxoauTh HEMoIBUKHbBIE TOYKHU 0 00pa3Ily.
HaxoauTh IEHTPHI M OCH CUMMETPHUH MpocTeHmux Guryp mo
oOpasiy.
Ilpumenamp napannenvuvili NEPeHoOC U CUMMEMPUO npu
peueHuu 2eomempuiecKux 3a0ay (pazoupamos npumepbi).
Hcnonwvzoseamp 01151 nocmpoenus u ucciedo8anull yu@pposvie
pecypcbl.
IMoBTOpEHUE, [ToBTOpEeHNEe OCHOBHBIX MOHATHH M METOIOB KypcoB 7—9 |OmepupoBaTh MOHSATHAMHU: QHUrypa, TOUYKa, IpsMasi, yroi,
00o0meHue, KJIacCOB, 0000IIEeHNE U CCTEMaTH3aIMsl 3HaHU . MHOTOYT'OJIbHUK, PaBHOOEAPEHHBIM M  pPaBHOCTOPOHHUM
cucTeMaTH3auus [Tpocreiimme reomerpuueckue (UIYpsl W HUX CBOWCTBA. | TPEYrOJIbHMKH, MPSIMOYIOJbHBI TPEYroJbHUK, MeAHaHa,
3nanmii N3mMepeHue reoMeTpu4eCcKUX BETUYHH. OMCCeKTprca W BBICOTA TPEYTOJNIBHUKA, MNapajliellorpaMM,
(7 9) TpeyroabHHUKH. pPOMO, TIPSIMOYTOJIBHUK, KBaJpaT, TParenus; OKPYKHOCTb,

[TapannenbHbIe U NEPIEHAUKYIISIPHBIC TPSMBIE.

OKpyXHOCTh U Kpyr. ['eoMeTpuyeckue MOCTPOCHHs. YTIbI B
OKPYKHOCTM. BrnmcanHele ¥ ONUCAaHHBIE  OKPYKHOCTH
MHOTOYTOJIbHUKOB.
IIpsamas 1 OKpYKHOCTB.
YeTsIpEXYrOJIbHUKY.
YETHIPEXYTOJIbHUKH.
Teopema [Tudaropa u Havana TpuroHoMeTpuu. Pemenue oOmmx
TPEYTrOJIbHUKOB.

[IpaBuiIbHBIE MHOTOYTOJIBHUKH.

[IpeobpazoBanms miockocth. Jpmwkenus. [logooue. CummeTpus.
[Tnomane. Berancnenue miomaaei. [Tnomaan nogoOHBIX GUTYp.
JlekapTOBbI KOOPIMHATHI HA TJIOCKOCTH.

Brucannsie n OITMCAaHHBIC

KacaTeNnbHasl; paBeHCTBO U Mojo0ue Guryp, TpeyroabHUKOB;
MApAJLICIBHOCTE U MNEPHEHIUKYIAPHOCTH IPSAMBIX, YIOJI
MEXAY MNpPSIMbIMH, CHUMMETPHUS OTHOCHTEIbHO TOYKH U
MpSIMOM; NIJIMHA, PACCTOSHUE, BEJIMYMHA yria, IUIOMAIb,
epUMETP.

HUcnoan3oBatb  (opmyabl: T1epuMerpa U IUIOIMIAIU
MHOI‘OYI‘OHBHI/IKOB, JJINHBI OKPY)KHOCTI/I u 1Jromaagu prra,
00BEMa MPSMOYTOIBHOTO MapallyieNienunea.

OnepupoBaTh MNOHATHUSIMH: T[PSMOYroJIbHasE  CHUCTEMA
KOOp)II/IHaT, BeKTOp; HUCIIOJb30BAaTh DJOTU TIOHATHUA IS
HpeJICTaBJ'IeHI/ISI JOAHHBIX U pemeHI/m 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 [J1s1 pelieHus 3a/1a4u.
Penrartn 3agaun U3 noBCceJHEBHOM KU3HU.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
(10 T'OJAM OBYYEHUA)

7 kjaacc (He meHee 34 1)

Ha3Banue pa3zgena

(TembI)(4uCI0 OcHoBHOe coaep:kaHue XapakTepucTHKA 1eATeJIbHOCTH 00y4al0INXCS
4acoB)
IIpencrasienue IlpencraBnenne maHHbIXx B TaOnmunax. Ilpaktudeckne | OcBaumBaTh  Ha  0a30BOM  YPOBHE  CIOCOOBI
JAHHBIX BBIUMCIIEHUS] 1O TaOJMYHBIM JaHHBIM. VI3BleueHHMe U | MPEICTABICHHS CTATUCTUYCCKMX JAHHBIX M YHCIIOBBIX
(7 9) UHTeprpeTanysi TabJu4HbIX AaHHbIX. [IpakTudeckas paboTa | MAacCHBOB C TIOMOIMIBIO TaOJNWIl W JUarpaMm ¢

«Tabnuusn.

I'padmyeckoe mpencraBiIeHUE JaHHBIX B BHUJC KPYTOBBIX,
CTOJOUKOBBIX (CTONOYATHIX) nUarpaMM. UTeHHe U MOCTpOeHUE
nuarpamm. [Ipumepsl teMorpaduaecKux quarpamm.
[IpakTuueckas pabota «JluarpaMman.

UCTIONB30BAaHUEM  aKTYalbHBIX W  B@XKHBIX JIAHHBIX
(memorpaduueckue JTAaHHBIE, MIPOU3BOJICTBO
MPOMBIIIJICHHOW M CEIbCKOXO3SHUCTBEHHOW MPOAYKIIUU,
OOLIECTBEHHbIE U IPUPO/IHBIC SIBICHNUSA).

HN3yuarr meroabl paboTel ¢ TaOMUYHBIMU U
Fpa(l)I/ILIeCKI/IMI/I NpCACTAaBJICHUAMU JaHHBIX C IIOMOIIBIO
M(POBBIX PECypcoOB B XOJle MpaKTHYECKHX paboT (c
HaIpPaBJISIONIEH TTOMOIIIBIO).
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OnucareabHas
CTATHCTHKA

(8 4)

Yucnoseie Habopbl. CpenHee apuMeTniecKoe.

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

HauGonbiiee 1 HauMeHbIIIee 3HAUSHUST YHCIIOBOTO Habopa.
Pazmax.

OcBauBaTh Ha 0a30BOM YypPOBHE NOHSITHS. YUCIIOBOH
HaOop, Mepa IEHTPAIbHOW TEHACHIMH (Mepa ILIEHTpa), B
TOM YHCJIE CpefHee apu(METHUECKOe, METUAHA.
OnucpiBaTh CTAaTUCTUYECKHWE JAHHBIE C TOMOIIBIO
cpeaHero apupMeTHYecKoro U MeauaHbl. Pemars 3agaun
(c WCTONB30BaHUEM 3PUTEIHHONM HATJISATHOCTH W/WIN
BepOAIBHON OTIOPHI)

H3yuaTh cBOiicTBa CpPEeIHHX, B TOM YKCIE C MTOMOIIBIO
U(POBBIX PECYpCOB, B XOJE€ MPAKTHUYECKUX padot, (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
HN3MeHYHBOCTH

(6 )

Cnyuaunas usmenyueocms (npumeput). Yacmoma 3navenuil 8
Mmaccuge dannvix. I pynnuposka. I'ucmozpammol.
Ipaxmuueckas paboma « Cnyuatinas usmeH4usoCmo ».

Oceausamv noHAmMUA. yacmoma 3HAYEHUU 6 MAaccuse
OAHHBIX, 2DYINUPOBKA OAHHBIX, 2UCTNOSPAMMA.

Cmpoums cucmocpammul no oopasyy

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

BBenenue B
TeopuIo rpagos
(4 9)

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

Oceausamv nonamusa. cpag, éepwuna zpagha, pedopo
epaga, cmeneHs (8a1eHMHOCIb BEPUIUHDBL), YENb U YUKIL.
Oceausamv nonamusn:. nymo 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 — 2pagax ¢
Hanpasisoueti NOMOWbIHO.

Ocsausams cnocodvl npedcmasieHuss 3a0ay U3 Kypca
aneebpul, eeomempuu, meopuu 8eposmMHOCMel, Opyeux
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npeomemos ¢ nomowplo 2paghos  (Kapmel, cxembl,
aneKkmpuiecKkue yenu, QyHKYUOHAIbHbIE COOMEEMCMaELUsL)
HA npumMepax.

BepositHOCTB M

Cryuaunsiii onolm u ciyyaiHoe coovimue. Beposmuocmov u

Oceaueamv nOHAMUA. CIYUAUHBII ONLIM U CIYYAUHOE

4yacToTra yacmoma coovimus. Ponv manoseposmuvix u npakmuyecku | cobvimue, MAl08epoOamHoe U NPAKmuiecku 00CmosepHoe

CJIy4YaiHOr o 0ocmosepHblx codbbimutl 8 npupooe u 6 obwecmee. Monema u | cobvimue.

co0bITHS USpaIbHas KOCMb 8 Meopull 6epOSMHOCME. H3yuamo 3nauuMOCmb  MAN0BEPOAMHLIX COOLIMULL 8

(4 v) Ipaxmuueckas paboma « Yacmoma evinadenus opaay. npupooe u obujecmee HA BANCHBLIX NpumMepax (asapuu,
HecuacmHvle cuyyau, 3awuma NepCoHAIbHOU
ungopmayuu, nepedaia OAHHbIX).
H3yuams ponv Kiaccuueckux 8eposmHOCMHbBIX Mooenell
(MOHema, uepaibHas KOCMb) 6 Mmeopuu 8epoSmMHOCMEL.
Habénwoame u uzyuame yacmomy cobwbimutl 8 NPoCMulx
IKCHEPUMEHMAX, 8 MOM HUcie ¢ NOMOWbI0 YUPposwix
Pecypcos, 8 xo0e npaKmu4eckot pabomel.

O6006menue, [IpencraBnennie  maHHbiX.  OmnucarenpHas — craTUcTHKA. | [IOBTOPATH W3ydeHHOE U BBICTPAMBATh CHUCTEMY

KOHTPOJIb BeposiTHOCTB CitydaitHOTO COOBITHSI. 3HAHUU.

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

MOMOIIIBI0 M3YYEHHBIX XapaKTEPUCTHUK C HAIPaBISIOIICH
MTOMOIIIBIO.

Ob6cyxaarn npuMepbl CITy4alHBIX COOBITHH,
MaJIOBCPOATHBIX U MPAKTUYCCKHU JOCTOBCPHBIX CﬂyqaﬁHBIX
COOBITHI, UX POJIU B IPUPOJAE U )KU3HHU UEIOBEKA

8 kiacc (He meHee 34 4)

HazBaunmue
pasnesa (Tembl)

OcHoBHOE coaep:xaHue

XapakTepucTHKA 1eATEIbHOCTH 00y4al0MIUXCs
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(4HCy10 YacoB)

IMoBTOpEeHue Kypca
7 Kjaacca
(4 9)

IIpencraBnenne  paHHbIX.  OmnucarenbHass — CTaTHCTHUKA.
CrnydaiiHast '3MeHYUBOCTh. CpeTHue YUCIIOBOTO Habopa.
Cayyaiinble coOpiTus. BepositHocTH u yactoThl. Kitaccuueckue
MOJIETI TEOPUU BEPOSITHOCTEH: MOHETA U UTPAJIbHASL KOCTb.

IloBTOPATH H3y4YEHHOE
3HaHUM.

Pemate 3agaum (Mo  BH3YyaJbHOM
IPEICTaBICHHE U ONHCAaHHWE JAHHBIX C
U3YYEHHBIX XapaKTEPUCTHK.

Pemate 3agaum (mo BH3YyaJbHOIl  omope) Ha
IIPEJCTaBICHUE TPYIIIMPOBAHHBIX JAHHBIX W OIHCAaHUE
CIIy4aliHOM U3MEHYUBOCTH.

Pemate 3agaum (M0 BH3YaJbHOWl  omope) Ha
OIIpeJIeJIEHUE YacTOThI CIy4alHbIX COOBITHI, 00CYKICHHUE
OPUMEPOB CIIy4allHbIX COOBITHI, MaJlOBEPOSTHBIX U
IPaKTUYECKHU JOCTOBEPHBIX CIIy4alHBIX COOBITHIH, UX POIH
B IIPUPOJIE U )KU3HU YEIIOBEKA.

N BbICTPaHBAaTb CHCTEMY

onope) Ha
TIOMOIIIBIO

OnucarejbHas
CTAaTHCTHKA.
PaccenBanne
JAHHBIX

(49)

Omxknonenus. /Jucnepcus uucnogoeo nabopa. CmanoapmHoe
OMKIOHEHUe YUCTI08020 Habopa. [luazpammbl pacceusanusl.

Oceausamv nonamusa: oucnepcus U CMAHOAPMHOE
OMKJIOHeHUe, UCNOb308AMb MU XAPAKMEPUCTIUKU OIS
ONUCAHUS PaCcceu8anus OaHHbIX.

Yuacmeosams 6  obcyrycoenuu  cunomeszvt 06
omcymcmeuu Uiu  HAIuYuy  CceA3U No  ouazpammam
pacceusanusl.

Cmpoums Ouazpammvl pacceusanus nO UMEIOUUMCS
OGHHBIM, 8 MOM YUCIEe C NOMOWbIO KOMnviomepa (nocie
COBMECMHO20 aHAU3A).

MHuoskecTBa
(4 9)

MHoO)ecTBO, MOAMHOKECTBO. Onepanuy HajJ MHOXKECTBAMMU:
o0benuHeHue,  mepeceueHue, jgomnosHeHwe.  CBoiCTBa
onepanuit HaJ MHO>XECTBaMH: [IEPEMECTUTEIBHOE,
codeTaTebHOE, pacCpeAeIuTEIbHOE, BKIIOUCHHUS.
I'paduaeckoe npeacTaBiIeHUE MHOKECTB.

OcBauBaTh NOHATHS. MHOKECTBO, JIEMEHT MHOKECTBA,
MTOIMHOKECTBO.

Brinmoanarn onmepanuu Hazg MHOXECTBAMU:
o0beMHeHne, TIepeceueHne, TOomoHeHne (TI0 00pasIy).
Hcnoab3oBathb CBOIICTBA: MEePEeMECTUTENHHOE,
COYeTaTeNlbHOe, pAacCHpeleNUTeNIbHOe, BKIIOYCHUS (C
WCIIOJIb30BaHHUEM BU3YAJILHOH OIOPHI).

Hcnoan3oBaTh rpaduyueckoe MpeACTaBICHUE MHOMKECTB
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IIpY ONMCAHUU PEAIbHBIX IPOLECCOB U SBICHUM, NpuU
pEeIIeHnH 3a/1a4 U3 APYTruX YUeOHBIX MPEIMETOB U KypCOB
(c uCnOJIB30BaHNEM BU3YalIbHOM OIOPBHI).

BepositHOCTH
CJIy4aiiHOT 0
co0bITUSA

(6 1)

DnemMeHTapHbIe COOBITHSL. Crnyuaiinble COOBITHSL.
bnaronpustcTByomue 3eMeHTapHable coobITus. BepostHocTH
coObITHH. OnbITBI C PaBHOBO3MOXXHBIMU 3JI€MEHTapHBIMU
coObITHsIMH. CiTydaifHbIN BBIOOD.

IIpakTryeckas padora «OnbITH C PABHOBO3MOXHBIMU
3JIEMEHTAPHBIMH COOBITUSIMI.

OcBauBarh Ha  0a30BOM  YpPOBHe  IOHSITHSA:
JJIEMEHTApHOE COObITHE, CilydailHOe COOBITHE Kak
COBOKYIHOCTb  OJIaronpHUsTCTBYIOIIUX  JIEMEHTAPHbIX
COOBITHI, PABHOBO3MOXHBIE HJIEMEHTAPHBIE COOBITHSI.
PemaTh 3aga4umM Ha BBIYMCICHUE BEPOATHOCTE COOBITHI
[0 BEPOATHOCTSAM 3JIEMEHTAPHBIX COOBITHH CIy4aiiHOTrO
ombITa (C WCIOJB30BAaHUEM 3pPUTEIFHONW HArSTHOCTH
1/uiy BepOaIbHOM OIOPHI).

Pemath 3aga4m Ha BBIYUCIIEHUE BEPOSITHOCTEN COOBITHIM
B OIBITaX C PaBHOBO3MOXXHBIMH  3JIEMEHTapHBIMU
COOBITUSIMHM, B TOM YHCJE C HOMOILBIO KOMIbIOTEepa (C
UCMOJIb30BAHUEM  3PUTEIbHOM  HArsIAHOCTH — W/WIK
BepOAITBHOM OTOPHI).

IIpoBoauTH U M3yYaTh ONBITHI C PAaBHOBO3MO>KHBIMHU
AIIEMEHTAPHBIMH COOBITHUSMU (C MCIIOJIb30BAHHEM MOHET,
UTPATBHBIX KOCTEH, JpYTUX MoJieneil)
B XO/€ MpaKTHYeCKOW paboThl (C HCIOIB30BaHUEM
BU3YaJIbHOW OIOPHI).

Beenenue
TeopuIo rpagos
(4 9)

Hepeso.  Ceoiicmea  Oepesa:  eOUHCMBEHHOCMb  NYMu,
Cywecmeosanue GUCAYel BepUIUNbl, CEA3b MeNCO)y HUCTIOM
gepuiun u yuciom péoep. Ilpasuno ymodcerus.

Oceausamv nonamun. oOepego Kak 2cpag) 0e3 yuxua,
sucauas eepuwiuna (1ucm), 6emeb depesd, nymov 8 depese,
ouamemp oepesa.

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

Yuacmeoeams ¢ oocyscoenuu pewienua 3adauu na nouck
U nepeuucienue nymei 8 oepege, onpeoeieHue YUCIA
sepuiuH unu péoep 8 depege, 06x00 OUHAPHO2O Oepesa, 8
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MOM Yucie C npuUMerReruem npaeuild YMHONCEHUA.

Cuayuaiinble
co0bITUSA

(8 4)

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

Oceéaugamv nouamua. 63aUMHO NPOMUBONONONCHbIE
coovlmus, onepayuu Hao coovlmusimu, 00veOuHeHue u
nepeceuenue coovimuil, ouazpamma Jdinepa (Jirepa—
Benna), coemecmuvie u Hecoemecmuvle coobimusl.
H3yuams meopemvt 0 6eposimHocmu 00beOUHeHUsL 08YX
coovimuil ((hopmyvl CLOJHCEHUS BePOIMHOCMELN).
Yuacmeosamo ¢ oocyscoenuu pewrenusn 3aoauu, ¢ mom
yucie mekCmogule 3a0ayu Ha onpeoeieHue 8eposmHocmell
00veOuHeHUss U nepeceyenuss CoObIMuUl ¢ NOMOWDBIO
yucnoseol  mpamot, ouazpamm  dinepa,  opmynsl
CILOJHCEHUS 8EPOSAMHOCTEN.

Ocsaueamp nOHAMUA' npaguio VMHOIHCEHUS
8eposimHocmell, YCI08HAsL 8ePOSMHOCMb, He3a8UCUMbIe
cobbimusl 0epeso CyYalHo2o onvima.

H3yuams  ceolicmea  (onpedeneHusi)  He3ABUCUMbBIX
cobvimuil.

Yuacmeoseamv 6 oécyycoenuu pewenus 3adauu na
onpeoeneHue U UCNONIb308AHUE HE3ABUCUMBLX COOLIMULL.
Yuacmeoseamv 6 oécyyicoenuu pewenus 3adauu na
NOUCK B8epOsIMHOCMEU, 6 MOM Yucle YCIOBHbIX, C
UCNONIb308AHUEM Oepesa CYHAIHO20 ONbIMA.

0O000menue,
KOHTPOJIb
(4 4)

[IpencraBnenne ganHbx. OnucarenpHas cTaTucTuka. ['padsl.
BepositHoCTh CIIy4aifHOTO COOBITHS. DJIEMEHTHI
KOMOHMHATOPHKH.

[oBTOpPSITH WM3y4Y€HHOE U BBICTPAMBATH CHCTEMY
3HaHUM.

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

Yuacmeoeamv 6 oobcyrycoenuu pewenua 3apaum C
MpUMEHEeHHEM TpadoB.

Pemate 3agauMm  Ha  HAXOXJIEHHE  BEPOSTHOCTH
CIIy4allHOTO COOBITHSI TIO BEPOSITHOCTSM DJIEMEHTAPHBIX
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COOBITHIA, B TOM YHCIIE B OINBITAX C PAaBHOBO3MO>KHBIMU
3JIEMEHTAPHBIMUA COOBITUSMM (C BU3YaJIbHON OTIOPOH).
Yuacmeoeamv 6 oocyrcoenuu pewenusn 3anaum Ha
HAXO0XJIEHUE BEPOSITHOCTEH 0OBEAMHEHUS U MIePEeCeUCHUS
COOBITHIA, B TOM YHCIIE HE3aBHCHMBIX, C UCIIOJIb30BAHUEM
rpaduyecKkux TMpeACTaBICHUN U JepeBa CIy4yalHOro
OTIBITA.

Yuacmeoeamv 6 oocyrcoenuu pewenusn 3anaum Ha
nepeyncIiecHne KOMOMHAIIMK (YUCIIa IePECTaHOBOK, YK CIIa
COUYETaHMI), HA HAXOXKICHHE BEPOATHOCTEH COOBITHI C
NpUMEHEHWEM KOMOMHATOPUKH, B TOM 4YHCJIE C
UCIIONb30BaHueEM TpeyroibHuka [lackas.

9 kaacc (He MmeHee 34 4)

Ha3zBpanue
pasaeJa (TemMbl)
(umncJyi0 yacon)

OcHoBHOE coaepKaHue

XapakTepucTHKA AeATEJIbHOCTH 00y4a0IINXCs

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

IloBTOpPSATH H3y4YEHHOE U BBICTPAMBATh CHCTEMY
3HAHHH.

PemaTh 3a1a4u Ha npeJCTaBICHUE U ONUCAHUE JAHHBIX.
Pemiate 3agauMm Ha  HaxXOXIEHUE  BEPOSTHOCTEHN
00BEIMHEHNS W TIEPECEUeHUs COOBITUIA, B TOM 4YHCIE
HE3aBUCHMBIX, C  HCIOJIIb30BaHHEM  TpadUdecKux
MPEJICTABICHUI U IEPEBA CIIYYalHOTO OIbITA.

Pemath 3a7aun Ha mepedrclieHue KOMOWHAIuMi (drcna
MEepPEeCTaHOBOK, YHWCIA COYETaHWN), Ha HaXOXICHHE
BEPOSITHOCTEH COOBITHIA C MPUMEHEHHEM KOMOMHATOPUKH,
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B TOM 4YHCJIC C UCIIOJIB30BAHUCM TPCYI'OJIbHUKA ITackams

9J1eMEeHTHI
KOMOMHATOPUKH
(4 1)

KomOunatopnoe mpaBuiao yMmHOXeHus. IlepecTaHoBKu.
®aktopuasi. CodeTaHuss U YUCIO COYETaHWH. TpeyeonvbHuK
Iackans. llpaktrueckas padora «BeauciIeHHE BEPOSTHOCTEH
C HCIOJIb30BAaHHEM KOMOMHATOPHBIX (DYHKUIUN 3JIEKTPOHHBIX
TaOIUI.

OcBauBaTh Ha  0a30BOM  ypOBHe  TOHSITHA:
KOMOMHATOPHOE TMPAaBUJIO YMHOXEHHS, YHNOPSAIOUYCHHAs
napa, Tpoiika 0ObeKTOB, IepecTaHOBKa, (haKTOpHaJ Yucia,
COueTaHMe, YUCIIO0 COUETaHuM, mpey2onvHuk Ilackans.
Pemars npocreiimme 3agaudm  Ha [EPEUUCIICHUE
YIOPSIIOUYEHHBIX 11ap, TPOEK, IEPEUUCIICHUE IEPECTAHOBOK
U COYETAaHWM SJIEMEHTOB pA3JIUYHBIX MHOXKECTB (IO
oOpasiry).

Pemiats mpocreiimme 3ajayM Ha NPUMEHEHHE YHCIA
coueTaHuii B ayiredpe (COKpameéHHOoe YMHOKECHHE, OMHOM
HeroToHa) (¢ HanpaBiAOUIEH TOMOILBIO).

Pemiatb, mnpumeHsii KOMOMHATOPHKY, 3aJayd Ha
BBIUMCJIEHUE BEPOSITHOCTEH, B TOM YHUCJIE C IOMOIIbIO
AJIEKTPOHHBIX TAOJUI] B XOJie MpaKTU4YEeCKOW paboThl (C
BU3YaJIbHON OIOpOA).

I'eomerpuueckas
BEpPOSITHOCTH
(4 4)

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

Oceausams nonamue 2eoMempuyecKoll 6epOSIMHOCIU.
Yuacmeoseamv ¢ ooécyyncoenuu pewenusn 3adauu na
HAaxXoxcoeHue 8eposamHocmell 8 ONblmax, NPeocmasuMblx
KdK 6‘bl60p MOYeK U3 MHO20Y20/IbHUKA, Kpyod, Ompe3Ka Uiu
Oyeu OKPYHCHOCU, YUCTOB020 NPOMENCYMKA

HcnuiTanus
Bepnyanu
(6 9)

Hcneiranne. Ycenex u Heynaya. Cepusi HCIIBITAHUH J10 TIEPBOTO
ycnexa. Wcneitanus bepnymiu. BepostHocTu coObITuil B
cepun ucnbiTanuii bepaymau. [Ipaktuueckas pabora
«Hcnerranus beprymimy.

OcBauBaTh Ha 0230BOM YPOBHEe NOHSITUSI: UCIIBITAHUE,
3JIEeMEHTapHOEe COOBITHE B UCTIBITAHUH (YCIIEX U Heyaya),
cepusi MCHBITAHWM, HACTYIUICHHME IEpBOr0O  ycIexa
(Heynaum), cepus ucnbITaHui bepHymu.

Pemate  mpocreiimipe  3aJa4yd HA  HAXOXACHUE
BEPOSATHOCTEH COOBITUI B CEPUM UCHBITAHUN JO MEPBOTO
ycrexa, B TOM 4Hucie ¢ MpUMEHEHHEM (OpPMYIIbl CyMMBbI
TFEOMETPUUYECKON MPOrpeccuu (C ONOpOM Ha CIIPaBOUYHYIO
nH(pOpMAIIHIO).
Pemiate mpocreimue

3aJaumn Ha HaXO0XACHUC
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BEPOSITHOCTEH  JJIEMEHTAPHBIX  COOBITUH B  CEpHH
ucnbiTaHuil bepHymin, Ha HaxoXAEHHE BEPOSTHOCTU
ONpEACNEHHOrO0 YHCIa YCIEXOB B CEPUU HCIBITAHUN
bepuymu (¢ BU3yainbHOH OMOPO).

H3yuarh B X01€e NpaKTH4eCKOil padoThl, B TOM YHCIIE C
MOMOIIIBIO HU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu ucnbiTaHuil bepuymm

Cayuaiinas
BeJINYHHA

(6 )

CnydailHass BeJIMYMHA U pacHpesiesieHUe BEpPOSITHOCTEH.
MaremaTuueckoe OXHUIAaHUE MW JUCIEPCUs  CIy4auHOH
BeJMuMHBL.  [IprmMeppl MaTEMaTHYECKOrO0 OXKUJAHUS —Kak
TEOPETUYECKOTO CPEHEr0 3HAUCHUS BEJIUUUHBI.

[TonsTHe 0 3aK0oHE OONBIIUX unces. 3MepeHue BepossTHOCTEH
C MOMOIIBI0 YacToT. [IpuMeHeHne 3aKkoHa OOJIBIITMX YUCET.

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

HN3yyare u o00cCykaaThp IpuUMEpbl JUCKPETHBIX U
HENPEPBIBHBIX CIy4alHbIX BEIUYUH (POCT, BEC YENIOBEKa,
YHMCJIEHHOCTb HACEJICHUs, IPYTHe U3MEHUYUBBIEC BEIIMYNHBI,
paccMaTpuBaBIIUECS B KypC€ CTATUCTHKHU), MOJEIbHBIX
CIIy4alHbIX BEJIWYMH, CBA3aHHBIX CO CIIy4alHBIMHU
onbITaMu (OpocaHHME MOHETHI, WIPAJTBbHOM KOCTH, CO
CJIy4yaiiHbIM BBIOOPOM H T. II.).

OcBauBath Ha  0a30BOM  YpOBHe  NOHSATHA:
MaTE€MaTHYECKOE OKHUJIAHUE CIIy4allHOW BEIWYMHBI KaK
TEOPETUUECKOE CPEIHEE 3HAUCHUE, JUCTIEPCHS CIIydYallHON
BEJIMYMHBI KaK aHAJIOT AUCTIEPCUH YUCIOBOTO Habopa.
Pemiate 3aauM Ha BBIUMCICHUE MAaTE€MaTHYECKOIO
OKMJIAHHWSI W  JHACIEPCUH JHCKPETHOW  CIlydailHOU
BEJINYUHBI 110 3aIaHHOMY PacHpeeICHUI0, B TOM YHCIE
3a/1a4, CBSI3aHHBIX CO CTPaXxOBaHUEM U JIOTepesMHU (C
HaIpaBJISIONIEH TOMOIIIBIO).

3HAKOMHUTBCSI C MaTeMaTUYeCKUM OXHUJAHUEM U
JUCIIEPCUEN HEKOTOPBIX paCIpeNesieHnd, B TOM 4YHCIIE
pacrnpeeneHus Cl1y4aiHOW BEJIMYUHbBI «YHUCIIO YCIIEXOB)» B
cepuu ucnblTanuii beprysmm.

M3yyars yacToTy CcOOBITHS B  TOBTOPSIOIIUXCS
CIIy4alHBIX ONBITAX KAK CIy4alHYIO BEJINUNHY.
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3HAKOMHMTBLCSI C 3aKOHOM Oonblmx uucen (B Qopme
beprymnu): mpu OOJBIIOM YHCIE ONBITOB 4YacTOTa
COOBITHS OJIM3KA K €r0 BEPOSTHOCTH.

Pemarp 3a1aun Ha U3MEPEHUE BEPOSATHOCTEH C TOMOIIIHIO
4acToT (C HAIPABJISIONIEH TOMOIIIBIO).

OO6cyk1aTh POJIH 3aKOHA OOJIBIINX YHCEN B 000CHOBAaHUU
YaCTOTHOTO METOJIa U3MEPEHHUS BEPOSTHOCTEH.
OO0cy:xknaTh 3aKOH OOJBIIMX YHCET KaK IPOsBICHUE
CTaTUCTHYECKOW YCTOMYMBOCTU B U3MCHUUBBIX SIBJICHUSX,
pOIb 3aKOHA OOJBIIMX YHCEN B TMPHPOJE U B KHU3HH
YeJI0BEKa.

0O6006menue,
KOHTPOJIb
(10 v)

IIpencraBinenue  NaHHBIX.
BepositHOCTB CIIy4aliHOTO COOBITHSL.
komOuHaTopuku. CrydaliHble BEIMYUHBI U PaCTIPEICTICHHUS.

OnucarenpHas  CTAaTUCTHKA.
OJIEMEHTHI

IIoBTOpPATH H3y4EHHOE U BBICTPAMBATh CHCTEMY
3HAHHH.

PemaTe 3aa4u Ha [IpEACTaBICHUE U ONMCAHKUE JAHHBIX.
Pemathb 3a5a4un Ha HaX0XK/IEHUE BEPOATHOCTEN COOBITUH,
B TOM 4YHCIE€ B OIBITaX C PaBHOBO3MOXXHBIMHU
3JIEMEHTapPHBIMA COOBITHSIMH, BEPOSITHOCTEN
OObEIMHEHNUST W TMepeceuyeHUs] COOBITHH, BBIYUCIATH
BEPOSITHOCTH B OIIBITaX C CEPHUSMU CIyYaWHBIX HUCIIBITAHUN
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