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OdenepanbHas pabouas mporpamMma mo ydeOHoMy mpenmetry «Maremaruka
(6a30BbIN ypoBeHb) (mMpeaMeTHas obnacth «Maremaruka U uH(opMaTuka») (gaiee
COOTBETCTBEHHO — TMporpaMmMa 10 MaTeMaThKe, MareMaTrhka) BKIIIOYAeT
MOSICHUTENILHYIO  3aIlMCKY, COJAep>KaHue OOydeHHs, I[UJIaHUPYyEeMble pe3ylIbTaThl
OCBOCHUSI IPOTPaAMMBI IO MaTeMaTHKE.

I[HOACHUTEJIbHAA 3AIINCKA

@enepanbHas pabodas MporpaMMa IO MaTeMaThke s OOyJaromuXcs C
3aJIep>KKOM mcuxudeckoro passutus (nanee — 3[1P) Ha ypoBHE OCHOBHOIO 0OIIETO
oOpa3oBaHHsI TIOATOTOBIEHA Ha ocHOBe dDenepanbHOTO0  TOCYIAPCTBEHHOTO
00pa30BaTeNIbHOTO ~ CTaHJapTa OCHOBHOro obmero obOpazoBanus  (IIpuxas
Munnpocsemenuss Poccuu or 31.05.2021 1. Ne 287) (manee — d4IoC 0O0O),
denepanbHON agaNTUPOBAHHOW O0PAa30BATENBHON MPOrpPaMMBI OCHOBHOTO OOIIEro
oOpa3oBaHusl s OOy4arOmIMXCS C OTPaHHMYEHHBIMA BO3MOXXHOCTSMHU 37JOPOBBS
(ITpuka3z Munnpocsemienusi Poccun ot 24 nosiops 2022 . Ne 1025), denepanbHoii
paboueil mporpaMMbl OCHOBHOTO OO0IIEro oOpa3oBaHUS MO YYEOHOMY MpPEIMETY
Marematukay, @eaepaabHON MPOrpaMMBbl BOCITUTAHUS, C YIETOM PACIPEIEIICHHBIX 110
KJaccaMm TpOBEpsSEeMbIX TpeOOBaHWA K pe3yabraraM ocBoeHus DenepanbHOR
aIaTUPOBAHHON 00Pa30BaTEIBHON MPOrPaMMBbl OCHOBHOTO 00IIIET0 00pa30BaHUS AJIs
o0y4Jaromumxcs ¢ 3aJAepKKOH ICUXUYECKOTo pa3BuTHs. B paboueit nporpamme yuTeHbl
uaen U nonoxkeHuss KoHuenuumu pa3BUTUS MaTeMaTH4YecKOro oOpa3oBaHUs B
Poccuiickon denepanumu.

O6mas xapakrepucTuka yueOHoro npeamera «MareMmaTuka

YueOHupiii mpeamer «MaTemMaThka» BXOAMT B MPEIMETHYIO 00JacTh
«Marematuka u uHbopmatuka». OH CIOCOOCTBYET Pa3BUTHIO BBIYUCIUTEIBHOU
KYJABTYPbl U JIOTUYECKOTO MBINUICHUS, (HOPMHPOBAHUIO YMEHHUS TIOJIb30BATHCS
aJIrOpUTMaMH, a TaKXKe MPUOOPETEHHIO NMPAKTHYECKHUX HABBIKOB, HEOOXOIUMBIX B
MOBCEHEBHOM ku3HU oOyuaromuxcs ¢ 3[IP. VYdeOHbII mnpemMer pa3BUBaET
MBIIIJIEHUE, TMPOCTPAHCTBEHHOE BOOOpakeHUE, (YHKIIMOHAIBHYIO T'PaMOTHOCTD,
YMEHHUS  BOCHPHHHMAaThb W  KPUTHYECKH  aHAIM3UPOBaTh  MHGPOPMAIIHUIO,
MPEICTABICHHYIO B PA3IMYHBIX (pOpMax.

OOydenne mareMaTuke MaéT BO3MOXKHOCTh pa3BUBaTh y oOyyatomuxcs ¢ 311P
TOYHYIO, PAIMOHAIBHYI0 W HH(DOPMATHBHYIO peYb, YMEHHE OTOMpaTh Haubolee
MOJXONAIINE S3BIKOBBIC, CUMBOJIIMYECKHE, rpadUyecKue CPencTBa I BBIPAKEHUS
CYXKJI€HUW U HATJISITHOTO UX MPEACTABICHUS.

Heo0xonmuMpIM KOMITOHEHTOM OOIIEH KYJIBTypbl B COBPEMEHHOM TOJKOBAHHH
ABISIETCS  O0llee 3HAKOMCTBO C METOAaMU T[O3HAHUS  JICHCTBUTEIBHOCTH,
MpeACTaBICHUE O MPEAMETE U METOJIaX MaTEMATUKH, UX OTJIMYUN OT METO/IOB IPYTHX
€CTECTBEHHBIX W TYMaHUTAPHBIX HAYK, 00 OCOOCHHOCTSX MPUMEHEHUS MaTeMaTUKU
JUTSL peIIeHUs] HAayYHBIX W TPUKIAIHBIX 3amad. Takum o0pa3oMm, MareMaTH4ecKoe
o0pa3oBaHUE BHOCHUT CBOU BKJIaJl B (pOPMHUPOBAHUE OOIIEH KYJIBTYphl YEJIOBEKA.



W3ydyeHnne MareMaTHKUW TakXe CIOCOOCTBYET S3CTETUYECKOMY BOCHUTAHUIO
YeJIOBeKa, MOHUMAHUI0 KPacoThl M H3SIIECTBA MAaTEMaTUYECKUX PaCCYKIICHHM,
BOCTIPUSATHIO TEOMETPUYECKUX (POPM, YCBOCHHIO UJIEU CUMMETPHHU.

[Iporpamma oTpaxaer coaepxkaHue oOydeHusl npeamery «MartemaThka» ¢
y4eToM 0COOBIX 00pa3oBaTeNbHBIX MOoTpeOHOCcTel oOyuaromuxcs ¢ 3I1P. OBnanenue
y4eOHBIM npeameToM «MaTeMaTukay MpeACTaBISIeT ONPENEIEHHYIO CIOXKHOCTh IS
yuamuxcs ¢ 3I[IP. V o6yuatomuxcst ¢ 3[IP nHaunbonee BblpakeHbl OTCTaBaHUS B
Pa3BUTHUU CJIOBECHO-JIOTHYECKUX (OPM MBINUICHUS, TO3TOMY aOCTpaKTHbIE U
OTBJICUCHHBIC KATETOPUU MM TPYAHOJIOCTYHHBI. B TOXe Bpems mpu crenuagibHOM
oOydyeHHH OOydYarolmuecs MOTYT BBINOJHATh 3adaHus 1o aiaroputmy. OHu
BOCIIPUUMUYHKBBI K TIOMOIIM, MOTYT BBIMOJHUTH MEPEHOC Ha AHAJIOTHMYHOE 3aJlaHKe
YCBOEHHOTO crioco0a pemieHus. CHUXKEHUE PA3BUTHSI MBICIUTEIBHBIX OMEpaIuil U
3aMEJIEHHOE CTAHOBJICHUE JIOTUYECKUX JIEMCTBUUA TPUBOIAT K HEAOCTATOYHOMU
OCMBICJIEHHOCTH COBEPIIAEMBIX yYEOHBIX NEHCTBUU. Y 00ydaromMXcs 3aTpyAHEHBI
CYCTHBIC BBIUMCIICHUS, NMPOU3BOJMMBIE B yMe. B MHUCHbMEHHBIX BBIUUCICHHUSIX OHU
MOTYT TIPOITYCKaTh OJWH M3 MPOMEXKYTOUHBIX maroB. [lpu paboTe ¢ 4YMCIOBBIMU
BBIPOKCHUSIMHA, BBIYUCIICHUEM WX 3HAYCHHS MOTYT HE YACPKHBATh IPaBUIIbHBIN
nopsaok aeiicteuit. [lpu ynpomenun, npeodpa3oBanuu Beipaxkenuil yyammuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO MPUHATH PEIICHUE O TMOCJIETOBATEIHHOCTH BBHIMOIHEHUS
nevictBuii. KOHKPETHOCTh MBINIJICHUS OCJOXHSET YCBOSHHS HaBbIKA pEIICHUs
ypaBHEHUM, HEPABEHCTB, CHUCTEMbI ypaBHEHMA. VM MajolOCTymHO COBEpIICHHUE
00paTUMBIX OTEpPALIU.

Husknii  ypoBeHb  pa3BUTUSL JIOTMYECKHX  OINEpaluii, HEAOCTaTOYHAs
00OOIIIEHHOCTh MBIIUICHUS 3aTPYIHSIOT U3ydeHHe TeMmbl «DyHKUUU»: TpHU
onpeneneHnu  (HYHKIUOHAIBHOM 3aBUCHUMOCTH, TPU OINUCAHUU TpaduyecKoin
CUTYallUU, UCTIOJIb3YsI TEOMETPUUYECKUM, anreOpandeckuil, GyHKIIMOHAIBHBIN S3BIKH.
Hepenko ywammecs: He BUIAT pa3HUIIBI MEXAY 00JIACTHIO ONpeAeNieHus PYyHKIUU U
00J1aCThIO 3HAYCHUI.

Pemenue 3amay compsikeHO € TPYAHOCTAMH O(DOPMIICHHSI KPAaTKOW 3arucH,
NIPOBE/ICHUS aHAJIM3a YCIOBUS 3a/1a4M, BBIACICHHS CylecCTBeHHOro. O0yyatoiumecs ¢
3IIP 3aTpyaHstoTca cAenaTh yMO3aKIIOUEHHE OT OOIero K YacTHOMY, HEpPEIKO
BBIOMPAIOT HEpAIMOHANBHBIE CIOCOOBI  PEIICHHS, WHOTJAa OrPAHHUYMBAIOTCS
MaHUOYJSLHUSIMU C YUCTAMU.

[Ipy wu3ydeHum reoMeTpuyecKoro marepuana oOydvatommuecs ¢ 3[IP
CTaJKUBAIOTCS €  TPYOHOCTHIO  JIeJlaTb  JIOTUYECKUE  BBIBOJBI,  CTPOUTH
MocJie10BaTeNbHbIE paccykaeHus. HempouHble 3HaHUS OCHOBHBIX TEOPEM I'€OMETPUH
MPUBOJIUT K OMMOKAM B PEIICHHH TeoMeTpuueckux 3amad. OOydaromuecs MOTYT
MOJAMEHHUTH (HOPMYITy, HETIPABUIILHO MPUMEHUTH Teopemy. K ceppe3HbiM ommnbkaM B
pelieHnd  3aJa4  [OPUBOJSAT  HEJOCTATOYHO  Pa3BUThIE  MPOCTPAHCTBEHHBIE
npeacTaBieHus. MM CI0KHO BBIIOJIHUTH YEPTEK K YCIOBUIO, B TUCbMEHHBIX padoTax
OHM HE MOTYT IPUBECTH OOBICHEHUE K UEPTEKY.

TouHOCTH 3aTOMUHAHUS ¥ BOCITPOU3BEICHUS YI€OHOTO MaTeprasa CHUKEHBI TI0
MpUYrHe CcJa00CTH MHECTUYECKOW JESITENIbHOCTH, CYXEHUS O00beMa IaMsTH.
O6yuaronumes ¢ 3IIP TpeOyercst OoJbliie BpeMEHU Ha 3aKpeIUieHWe MaTepuaa,
aKTyaJau3alus 3HaHUM 10 OMope MPHU BOCIIPOU3BEACHUMU.



Jlist mpeo1oJieHrs TPYAHOCTEN B U3yUYEHUHU y4eOHOro npeameTa «MaremaTuka
HeoOXonuMa ajganTanus oObeMa U XapakTepa ydyeOHOro wmarepuana K
MO3HABATEIbHBIM BO3MOXXHOCTAM yuamuxcs ¢ 3IIP. Cnenyer y4ueOHbIi MaTepual
MPENOJHOCUTh HEOOJBIIMMH TOPLUUSAMHU, YCIOXKHSSA €ro MOCTENEHHO, M3BICKUBATH
cnocoObl  aJanTalMM  TPYAHBIX 3aJaHMM, HEKOTOphlE TEMbl JaBaThb Kak
03HAKOMUTENBHBIE; UCKIIIOYATh OTAEIbHBIE TPYAHBIE JOKA3aTENbCTBA; TEOPETUUECKUN
Marepuajl peKOMEHIYETCS M3y4daTh B IPOLECCE INMPAKTUYECKOM AEATEIBHOCTH IO
pemieHno  3agad. OpraHuyeckoe €IMHCTBO IPAKTUYECKOW W YMCTBEHHOMU
NEeSTENbHOCTH YyYalllMXCS Ha YpOKaX MaTeMaTUKH CIIOCOOCTBYIOT MHPOYHOMY H
CO3HATEJIbHOMY YCBOEHHIO 0a3MCHBIX MaTeMaTUYECKUX 3HAHUN U YMEHUM.

Hesaun u 3apqa4n n3ydeHust yueOHoro npeamera «MaremaTtuka»

[TpropuTeTHRIMY HEIIMH O0YUCHUS MaTeMaTHKe B 5—9 Kitaccax sBJISIOTCS

* (GopMHUpPOBaHHUE IEHTPATBHBIX MATEMaTUYCCKUX IMMOHATHH (YMCI0, BEITUYMHA,
reoMeTpudeckas  ¢urypa,  TNepeMEHHas,  BEPOSTHOCTD, byHKITHA),
o0ecIeynBaroONUX MPEEMCTBEHHOCTh W IEPCIICKTHBHOCTh MaTeMaTH4YeCKOTO
obpazoBanus ooyuaromuxcs ¢ 311P;

» moaBeacHUe oOydarommxcs ¢ 3[1P Ha TOCTYyTHOM /I HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3H MaTEMaTHKN U OKPYXKAIOIIEro MUpa, TOHUMaHHE MaTEMaTHKHU Kak
JacTH OOIICH KYJIBTyphI YeJIOBCUCCTRA;

" pa3BUTHE WHTEUIEKTYaJIbHBIX U TBOPUYECKHUX CIMOCOOHOCTEH OOYyYaromIuxcs ¢
311IP, mo3HaBaTeIbHOM aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUN, KpUTUUHOCTH
MBIIIJIEHUS, UHTEpeca K U3YYEHHUIO MaTeMaTUKH;

* ¢dopmupoBaHue (YHKIMOHAIBHOW MaTeMaTH4YeCKOW TIpPaMOTHOCTH: YMEHUS
pacmo3HaBaTh  TPOSIBICHHUS  MaTeMaTHUYECKUX  TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEHN B pEeaJIbHBIX KU3HEHHBIX CUTYAIUSAX U IIPU U3YUYEHUU IPYTUX
y4eOHBIX TIPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
dbopMynupoBaTh MX Ha S3bIKE MAaTeMAaTUKH W CO3/laBaTh MaTeMaTHYeCKue
MOJICIM, TPUMEHSATh OCBOCHHBIM MaTeMaTWYECKHH ammapar g pelieHUs
IPAKTUKO-OPUEHTUPOBAHHBIX  3a/Ja4, HWHTEPHPETUPOBATH M  OICHUBAThH
MIOJTyYEHHBIE PE3YIIbTATHI.

JlocTkeHue 3TUX 1ejeil 00ecrneynBaeTCsl PEIICHHEM CIIEIYIONINX 3a1a4:

» ¢opmupoBarh y oOydaronuxcs ¢ 3[IP HaBbIkM y4eOHO-TIO3HABATCIHHOM
JESTENBHOCTH: TUJIAHUPOBAHHWE paOOThI, IMOUCK pAIMOHAIBHBIX MyTEH ee
BBITIOJTHEHUSI, OCYIIECTBICHUSI CAMOKOHTPOJIS,

" CHIOCOOCTBOBaTh HMHTEIUIEKTYAJIbHOMY pa3BUTHIO, (OPMUPOBATH KauecTBa,
HE0OXOIUMBbIE YETIOBEKY ISl TIOJTHOIEHHOM JKU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIC MaTEeMAaTHUYECKON NEATEILHOCTH: SCHOCTA M TOYHOCTH MBICIIH,
WHTYUIIUH, IPOCTPAHCTBEHHBIX MPEICTABICHUA, CTIOCOOHOCTH K TTPEOAO0ICHUIO
TPYAHOCTEM;

* ¢dopMUpOBaTh KITIOYEBBIC KOMIICTCHIIMHM YYaIIUXCS B paMKax MPEeIMETHOM
obnactn «Maremaruka u HHPOpPMaTHKAY;

" pa3BUBaTh NOHSATUWHOE MbIlLIeHUs oOyyatomuxcs ¢ 3I1P;



" OCYLIECTBIISTh KOPPEKIHUIO MO3HABATENBHBIX MporeccoB olOyyatomuxcs ¢ 311P,
HEOOXOIMMBIX [IJII OCBOEHHMS MPOrpaMMHOrO Marepuaja Mo Y4eOHOMY
npeaMery,

" [IpeayCcMaTpUBaTh BO3MOXKHOCTh KOMIIEHCAIIMKM 00pa30BaTeIbHbIX 1€(UIIUTOB B
OCBOEHHMH MPEAIIECTBYIOUIET0 MPOrpaMMHOr0 MaTepualia y oOydaroluxcsi ¢
3I1IP 1 HEnQOCTAaTKOB B X MAaTEMaTUYECKOM Pa3BUTHUH;

* copMUpOBaTh YCTOWUMBBIM HHTEPEC yUAIIUXCS K MPEIMETY;

" BBLISIBIISATH M Pa3BUBATh MATEMaTHYECKUE U TBOPUYECKUE CIIOCOOHOCTH.
OcCHOBHBIE JIMHUM COAEPKAaHMUS Kypca MareMartuku B 5-9 kiaccax: «Hucna u

BBIYUCIICHUA», «Anredpa» («AnreOpandeckue BBIPpOXKCHUS», «YpaBHEHHUS U
HepaBeHCTBaY), «Dynkuum», «leomerpus» («l'eomerpuueckue GUIypsl U HX
cBOiicTBaY, «3MepeHrne reoMeTpuYeCcKiX BeIMUMHY), « BeposiTHOCTh U CTaTUCTHKAY.
JlaHHbIe TMHUM Pa3BUBAIOTCA MapaiebHO, KaX/as B COOTBETCTBUM ¢ COOCTBEHHOMU
JIOTUKOM, OJIHAKO HE HE3aBUCUMO OJIHA OT JApPYroil, a B TECHOM KOHTaKTe U
B3aumozeiictBuu. Kpome »Toro, ux oOBEAMHSIET JIOTMYECKas COCTaBIsOIas,
TPaIUIIMOHHO MPUCYIIAs MaTEMATUKE U MPOHU3BIBAIOIIASI BCE MATEMATHUYECKUE KYPCHI
u conepxarenbHbie auHUN. CPopmynupoBaHHoe B DepepadbHOM TOCYIapCTBEHHOM
00pa3oBaTesbHOM CTAaHJIApTE OCHOBHOTO OOIIero o0pa3oBaHUsl TpeOOBaHUE «YMETb
OIIepUPOBATh MOHATUSIMHU: ONIPE/IeTICHUE, aKCHOMa, TEOPEMa, J10Ka3aTeIbCTBO; YMEHUE
pacrio3HaBaTh WCTHHHBIE M JIOKHBIC BBICKA3bIBAHUS, IPUBOAUTH MPUMEPHI MU
KOHTPIIPUMEPHI, CTPOUTH BBHICKA3bIBAHUS M OTPUIIAHKS BBICKA3bIBAHUM» OTHOCHUTCS KO
BCEM KypcaM, a (popMUpOBaHUE JJOTUYECKUX YMEHUHN paclpeessieTcs 0 BCeM rojaam
oOy4yeHusi Ha YPOBHE OCHOBHOTO OOIIIEr0 00pa3oBaHUsl.

Conepxanue 00pa3oBaHUsA, COOTBETCTBYIOIIEE NPEIMETHBIM pe3ylbTaTaM
ocBoeHust denepanbHoi pabouel MporpaMMbl, paclpeAesIEHHBIM M0 To/1aM 00yUYeHUs,
CTPYKTYpUpPOBAaHO TakuM 0Opa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIHUIHUAIBHBIM
BompocaM  oOydaromniuecs OOpamaJInuch  HEOJHOKpPAaTHO, 4YTOOBI  OBJAJECHHUC
MaTeMaTUYECKUMU MOHITUSMHU U HABBIKAMHU OCYHIECTBIISLIOCH IMOCIEAOBATENbHO U
MOCTYIIATENbHO, C COOJIONCHHEM IMPUHIUIIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIIOYAJINCH B OOIIYI0 CHCTEMY MaTeMaTHYECKUX IMPEACTABICHUN OOy4aronuxcs C
3I1P, pacmupsis u yryonsiss e€, oOpa3ys NMpoYHbIE MHOXKECTBEHHBIC CBsi3u. OOmue
eI M3ydeHus ydeOHoro mpeaMera «MaremaTukay InpeacTabieHbl B DeaepanbHOM
paboueii mporpaMMe OCHOBHOTO 00111er0 00pa3oBaHMS.

Oco0enHocTH 0TOOpPA M aJANITANMH Y4e0HOI0 MATEPHAJIa 10 MaTeMAaTHKe

OOyuenne yueOHOMY TmpeameTy «MaremaTuka» CTPOUTCS Ha CO3JaHUU
ONTUMAJIBHBIX YCIOBHH JJII YCBOSHUSI IPOTPAMMHOTO Marepuana o0ydJaroluMHUCS C
3I1P. bonblioe BHUMaHUE yaesieTcsl 0TOOpYy yu4eOHOro mMarepralia B COOTBETCTBUH C
MPUHIIIIIOM JOCTYITHOCTH TIPU COXPAHEHUH OO0MIeTo 0a30BOTO YPOBHS, KOTOPBIN
JIOTKEH TI0 COZIEP’KaHUI0 1 00beMY OBITh alalTUPOBAHHBIM i oOy4aroruxcs ¢ 3[1P
B COOTBETCTBHM C HMX OCOOBIMH 0Opa3zoBaTenbHbIMH MOTpeOHOCTsIMU. Cremayer
o0neruuTh OBJaJeHHEe MarepuanoMm oOydaromumucs ¢ 3[IP mocpeacTtBom ero
JETAIbHOTO OOBSICHEHUS! C CUCTEMATUYECKUM MOBTOPOM, MHOTOKPATHOW TPEHUPOBKHU



B MNPUMEHEHUM 3HAHWM, UCIONB3ysd MPUEMbl aKTyaJdu3aluu (BU3yalibHas OIopa,
MaMsTKa).

®denepalibHasi NporpaMma MpeaycMaTpruBaeT BHECEHUE HEKOTOPBIX U3MEHECHUN :
YMEHBIIIEHHE 00beMa TEOPETHUYECKUX CBEACHUH, BHIHECEHHE OTACIBHBIX TEM WIH
LEeJbIX Pa3/iesIoB B MaTepualibl 111 0030pHOT0, 03HAKOMUTEIBHOTO U3YUYECHHUS.

HN3menenus nporpammsbl B 5-9 kiaccax

MaremaTunka B S ¥ 6 Ki1accax

B 03HaKOMHUTENBHOM IUIAHE PEKOMEHAYETCS W3y4aTh CIEAYIOIIUE TEMBbI:
«PuMmckass nHymepanus», «PaBuble (urype», «lununap, konyc, mapy, «Kyow,
«IIpssmMoyronsHbIN napamenenuneny», «llepemenienue Mo KOOpAUHATHOU MPSIMON»,
«Mopaynp uucnay, «HucnoBble NpoMexyTkn»; «MacmTtaby» (uW3yyaeTcss B Kypce
«["eorpadus»); «M3o00paxxkeHre reoMeTpuyeckux GUryp Ha HEJIMHOBaHHOUW Oymare c
UCIIOJb30BAHUEM  LIUPKYJSA, JIMHEHMKH, YroJbHHKA, TpaHcmopTupay», «JlinHa
OKpy)kHOCTHY», «Ilnomane kpyra», «llapamtensubie npsmeie», «llepneHauKyIspHbIe
npsMbiey», «OceBas W IIEHTpaldbHAs CUMMETPUN» (U3y4daeTcs B Kypce reOMEeTpHuu);
«beckoHeUHbIC TMEPUOTUYECKHUE JECATUYHBIC ApoOu. JlecsaTuuHoe NpUOTHKEHUE
OOBIKHOBEHHOU JApo0u» (M3ydaeTcst B Kypce ajureopsl).

Crnenyer yMEHBIINTh KOJHWYECTBO 4YAaCOB HA CIEAYIIIHME TeMbl: «PemeHue
Joruueckui 3amauy, «JliumHa otpeskay, «lllkans», «PacnpenennuTenbHbId 3aKOH
YMHOKEHUSY, «3aMICh MPOU3BEACHUS ¢ OYKBEHHBIMU MHOXUTEISIMIY, «IlocTpoenue
KOH(UTypaluii M3 4yacTed NpsIMOM, OKPYKHOCTHM HAa HEJIMHOBAHHOM M KJIET4aTON
oymare», «Jlemurenu u kparusie. [IpuzHaku nenumocTtn», «HanbGombimuii oOmmii
JeNUTeNh U HauMEeHbIlee olIliee KpaTtHoe. J[enTuMocTh CyMMBbI U TPOU3BEIICHUS.
«IIpuBenenue npodbu K HOBOMY 3HaAMeHaTelN», « HaxoxaeHne yacTu 1eaoro v 1eoro
no ero dactu». «OKpyriieHue NecATUYHBIX Apobeit». «Pemenue 3amau nepebopom
BCEX BO3MOXXHBIX BapuaHTOBY». «CocTaBieHHnE OYKBEHHBIX BBIPQKEHHUI MO YCIOBHIO
3aiauny. BeicBOOOIMBIIIMECS YaChl MOYKHO MCIIOJIB30BaTh HA MMOBTOPEHUE (B HAYaJle U
KOHIIE Y4eOHOTr0 To/ia), Ha U3yueHue HauboJee TPYAHBIX U 3HAYUMBIX TeM: B V KJacce
— Ha pellieHue YPaBHEHU, TPUBEACHUE TPOOH K HOBOMY 3HAMEHATENI0, YMHOKEHHUE U
JieJIeHUe JCCATUYHBIX ApoOel, m3MepeHwe yrioB, B VI kiacce — AeHCTBUS C
MOJIOKUTEIbHBIMUA U OTPULATEIbHBIMU YUCIAMHU, PEUICHUE YPABHEHUM, CIIOKEHUE U
BBIUUTAHUE YUCEJ, COACPKAIIUX LETYI0 U IPOOHYIO YaCTh, HA YMHOXEHHUE U JIeTICHUE
OOBIKHOBEHHBIX JPOOEH.

Auiredpa

B 03HaKOMUTENBHOM IUIaHE PEKOMEHIYETCS W3y4aTb CIEAYIOIIUE TEMBbI:
«ppauronanbubie uncina. JlelcTBuTenbHble ynciiay, «CpaBHEHUE NE€HCTBUTENbHBIX
quces, apupMEeTHICCKUEe JTCUCTBUSA C JICMCTBUTEIBbHBIMH 4YHclIaMuy, «HaxoxneHue
NpUOTMKEHHBIX 3HAYCHWN KBaJgpaTHOTO KOpHs», «Teopema Buera», «Pemenus
YPAaBHEHUI TPEThEU U YETBEPTOU CTENEHEN PA3IOKEHNEM HA MHOKUTENNY, «OyHKIUA Y
=Vx u ee rpadux», «IlorpemHOCTs ¥ TOYHOCTH NpPHOMIKEHHA», «UeTHble N
HeueTHble QYHKIMMY», «DyHKIMSA y=X"», «DyHKIMSA y= ax’, ee rpaK U CBOICTBA.
I'paduku pyHkuuii y= ax? + n u y=a(x-m)?, «YpaBHEHHE C IBYMs IIEPEMEHHBIMHU U €T0
rpaduxy, «['padudeckuii cmocod pemeHus CUCTEMBbI ypaBHEHUN», «300paxkenune
YJICHOB apu(PMETUUECKON U TE€OMETPUUYECKON MPOTrPecCuii TOUKaMHu Ha KOOPJUHATHON
IJIOCKOCTH. JIMHEWHBIN U SKCIOHEHIIUATIBbHBIN pOCT. CIIOKHBIE IPOLIEHTHI.



CrenyeT yMEHBIINTH KOJMYECTBO YacOB Ha M3ydYeHHE TeM: «DOpMysibI»,
«/lokazaTenbCcTBO TOXKIOECTBY, «JIMHEHHOE ypaBHEHHE C JABYMS HEHU3BECTHBIMU,
«['paduk nuHEHHOTO ypaBHEHMs C ABYMs NEpeMEHHBbIMUY, «I'paduueckoe pemeHue
JIMHEWHBIX YPAaBHEHUN U CHCTEM JIMHEMHBIX YpaBHEHMI», «CBOMCTBAa KBaIpaTUYHOMN
GYyHKIUNY.

BricBoOouBIIMECS Yachkl PEKOMEHAYETCS HCIOIb30BaTh: IS JIy4llIel
npopaboTKu Haubojee BaxHbIX TeM Kypca: «Pemenue ypaBHeHui», «Pemenue
CUCTEM ypaBHEHUI», «COBMECTHBIE ACHCTBUS C Apo0sMuy», «IIpuMeHeHne CBOICTB
apu(pMETUYECKOro KBaJpaTHOIO KOPHS»;, Ha IIOBTOPEHUE, peuleHue 3ajad,
npeoOpa3oBaHUE BBIPAKEHUM, @ TAKXKE HA 3aKpEIUICHUE U3YYEHHOT0 MaTepuara.

I'eomerpusn

CrenyeT OCHOBHOE BHMUMAaHUE YAEIUTh MMPAKTUUYECKON HAINpPaBIEHHOCTH Kypca,
UCKJIIOYMB W YNPOCTHB Haubojee CIOXKHBIA i1 BOCHPUSATUS TEOPETUUYECKUN
matepuas. Ha ypokax reoMerpuu HEOOXOJMMO MAaKCHUMAaJIbHO HCIOJIb30BaTh
HarJsiHble CpeacTBa OOydeHHus, OOoJbllle MPOBOAMTH NPAKTUUYECKUX pPabOT ¢
ydauiuMucs, pemath 3a1adu. CTpoUTh pelieHne 3aj1ay Mpu MOCTOSHHOM 00pallleHuu
K HArJsiJHOCTU — PUCYHKaM U YepTEkKaM.

O3HakOMHUTENBHO JaTh TeMbl: «TeopemMbl W J0Ka3aTelIbCTBO. AKCHOMBDY,
«/lokazatenbcTBO OT TPOTHUBHOIrO», «CyIIeCTBOBAHUE U  €IUHCTBEHHOCTH
NEPNEHAUKYIsApa K OpsaMoi», «MeToll reoMeTpuYeckux Mect», «MeTon yaBOEHUs
Menuanb», «Teopema daneca u TeopeMa 0 MPONOPLUOHATIBHBIX OTpe3Kax», «LleHTp
Macc TpeyroyibHUKay, «I3MeHeHrne TpUroHoMeTpuYeCKUX PyHKIUN Mpy BO3pacTaHUHU
yriaay, «@opmynbl i PagdyCoOB BIIMCAHHBIX U OIMCAHHBIX OKPYKHOCTEU
IPaBUJIbHBIX MHOTOYTOJIBHUKOBY», «YpaBHEHHE NpsAMOW», «JlBmxkeHue», «CBoiicTBa
IBHKEHUA», «Teopema 0 IPOU3BEACHUN OTPE3KOB XOpJ, TEOPEMBI O IPOU3BEICHUU
OTPE3KOB CEKYLIMX, TEOPEMA O KBAJIpaTe KacaTeIbHON.

CrnenyeT yMEHBIINTh KOJWYECTBO YAacCOB Ha u3ydyeHue Tem: «CUMMETpUYHBbIE
¢urypsl. OCHOBHBIE CBOMCTBa OCEBOW cuMMeTpum», «lleHTpanpHasi CUMMETpUs»,
«ITapannensubiii mepeHoc», «lloBopor», «IIpeoOpazoBanue mnomodus. IlomoOue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 3a/laud Ha MOCTPOEHUE C IMOMOUIBIO
HAPKYJISL W JIHHEUKW», «JlekapToOBbI KOOpAMHATBI HA IUIOCKOCTH», «Pelienue
TPEyroiabHUKOBY, «[logobue durypy.

BricBoOOAMBIIIIECS Yachl HCTIOIB30BATh HA PEIICHUE 33a]]a4 U TOBTOPEHUE.

BeposATHOCTH U CTATUCTHKA

B cBsi3u ¢ Tem, 4TO JaHHBIA KypC BbBI3bIBACT HAMOOJBIINE CIOKHOCTU JIJIS
oOyuatoutuxcsa ¢ 3[IP, cBd3aHHBIE CO CHM)KEHHBIM YPOBHEM DAa3BUTHS CIIOBECHO-
JIOTUYECKOI'0 MBILIUICHHUS, €r0 M3y4eHHE JOJKHO CTPOUTHCA Ha 0a30BOM YPOBHE U
JOCTYIIHOM Il y4E€HHUKOB Matepuane. OCHOBHOE BHHMAHME CIEAYET YAEIUTh
paszeniaM, CBS3aHHBIMH C IIOBTOPEHHMEM IMPOWJIECHHOIO MaTepuana, YBEJIWYUTH
KOJINYECTBO YIPAKHEHUW W 3aJaHUM, CBSI3aHHBIX C IMPAKTUYECKOU IEATEIBHOCTHIO
00yJaromuXCH.

HeoGxogumo mepecMOTpeTh COAEp)KaHHE TEOPETHUECKOTO Marepuaia Hu
XapaKTep €ro M3J0KEHUSA: TEOPETHYECKUM MATepHall NPENOJHOCHUTH B IIPOLECCEe
pemieHns 3a7a4 M BBITOJIHEHUS 33JaHUM HATJSAJHO-IIPAKTHUYECKOTO XapakTepa; He



TpeOoBaTh BHIBOJA W 3allOMUHAHUS CIOXKHBIX (DOPMYI, pelieHHsl HEeCTaHIAPTHBHIX,
TPYAOEMKUX 3a1aHui. Psaa TeM cienyer u3ydaTb B O3HAKOMUTEIBHOM IUIaHE.

@enepanpHas MporpaMMa MPEAOCTABIAET aBTOpY pabodel MporpaMMel
CBOOOIy B pacmpeiefieHUl MaTepuala Mo 4eTBepTsM (Tpumectpam). Pacnpenenenue
BPEMEHU Ha U3yYEHUE TEM B T€UEHHE y4E€OHOro rojja CaMOCTOSITENIbHO ONpeaesieTCs
o0Opa3oBaTeIbHOM OpraHu3alue U 3aBUCUT OT OCOOCHHOCTEH TPYIIIbl 00yYarOIIUXCs
¢ 3I1P u ux ocoObIx 00pa3oBaTeIbHBIX TOTPEOHOCTEH.

IlpumepHbie BHABbI JesATeJbHOCTH oOy4yawmmuxcesa ¢ 3IIP, o0yciaoBiaeHHbIe
0cO0bIMH  00pa3oBaTeJbHBIMM  NOTpeOHOCTAMHM W olecrneyHBalOIIMe
OCMBICJIEHHOE OCBOEHMeE CO/iepKaHNU 00pa3oBaHus o npeaMety «MaremaTuka»

Conepxanue BUIOB JesTelbHOCTH oOywarommxcsi ¢ 3IIP ompenensiercst ux
0COOBIMH 00pa3oBaTeNIbHBIMU NMOTPEOHOCTSAMU. [IOMHMMO HIMPOKO MCHOJIB3yeMbIX B
OAOIT OO0 o6mumx 1151 Bcex 00y4darommuXcsl BUIOB JEATEIbHOCTH CIEIYET YCUITUTh
BUJIbI ICSITEIbHOCTH crienu(UUHbIEe /ISl JAHHOM KaTeropuu JeTei, 00ecrneunBaome
OCMBICIICHHOE OCBOCHHE COJEp)KaHUs 00pa3oBaHUs IO MPEIMETYy: YCHJIEHUE
NPEIMETHO-TIPAKTUYECKON JIESITEIbHOCTH C aKTUBHM3allUed CEHCOPHBIX CHUCTEM;
yepeloBaHUE BUJOB JCATEIBHOCTH, 3aJCHCTBYIOIIMX pa3IU4YHbIE CEHCOPHbIE
CUCTEMBbI; OCBOGHHE MaTepHaja ¢ OIOPOH Ha aIrOpUTM; «IIOLIArOBOCTH» B U3YUYEHUU
MaTepHala; UCIOJIb30BAHUE IOMOJIHUTEILHON BU3yaIbHON OMOPHI (CXeMBbl, I1a0JI0HBI,
ONOpHBbIE TaOJUIBl); PEYEBOW OTYET O HPOLECCE U Ppe3ysIbTaTe JesTEIbHOCTH;
BBIIOJIHEHHWE CHEIHUAIBHBIX 3aJaHui, 00eCleuyMBaIOIUX KOPPEKIHUIO pEryJsiun
y4eOHO-TI03HABATEIbHON JEATEIIBHOCTH U KOHTPOJIb COOCTBEHHOT'O pe3yibTara.

®enepanibHas TeMaTHyeckass M TEPMHHOJIOIMUYECKasl JIEKCHMKAa COOTBETCTBYET
®AOII O0O0.

Jis obyuaromuxcst ¢ 3[IP cyiiecTBeHHBIM SIBIAIOTCA TNpPUEMBI pabOThl €
JEKCUYECKUM MaTepuasioM mo mnpenmMery. IIpoBoaurtcs cneuuaipHas paboTa o
BBEJICHUIO B AKTUBHBIA CJIOBaph OOYYarOIIMXCS COOTBETCTBYIOLIEH TEPMUHOJIOTHUHU.
N3y4aemble TEpMHUHBI BBOIATCS Ha MOJIMCEHCOPHOM OCHOBE, 00s13aTeIbHa BU3yaIbHAas
HOJAEPAKKA, AITOPUTMBI pabOTHI C OIIPEIETICHUEM, OIOPHBIE CXEMBI [Tl aKTyaIu3aluu
TEPMUHOJIOTUU.

MecTo yueOHOro npeamera «MaremMaTnka» B yueOHOM ILIaHe

B cootBerctBUuM ¢ ®DenepalbHBIM TOCYIAapCTBEHHBIM 00pa30oBaTEIbHBIM
CTaHJapTOM OCHOBHOTO OOIIero oOpa3oBaHusi y4eOHBIN mpeameT «MaremaThka
BXOJIUT B TPEAMETHYI0 o0nacTh «Marematnka u HWHGOPMATHKA» U SBISETCA
oOs3aTeNbHBIM ISl M3ydeHus. B 5-9 kmaccax y4eOHbIA mpeameTr «MaTemaTukay
TPaAUIMOHHO HU3y4YaeTcsl B paMKax CIEAYIOIIUX Y4eOHBIX KypcOB: B 5-6 Kiaccax —
Kypca «Matematuka», B 7-9 kjaccax — KypcoB «AnrebOpa» (BKIIOYAs 3JIEMEHTHI
CTaTUCTUKU U TeopuHm BepositHOcTel) u «['eomeTpusi». Hacrtosmeil mporpammoit
BBOJIUTCSI CAMOCTOSTEIbHBIN yu4eOHBINA Kypc «BeposSTHOCTh M CTATHCTHKAY.

OO6mu1ee Ynco 9acoB, pEKOMEHIOBAaHHBIX ISl M3YYCHHSI MaTeMaTUKH (0a30BbIN
YPOBEHB) Ha YPOBHE OCHOBHOI'O 001Iero oopaszoBanus, — 952 gaca: B 5 kiacce — 170



yacoB (5 JacoB B HeJelto), B 6 kiacce — 170 gacoB (5 yacoB B HEAEIIO), B 7 Kilacce —
204 4qaca (6 gacoB B Heaemno0), B 8 kinacce — 204 gaca (6 gyacoB B HeICII0), B 9 Kiacce
— 204 gaca (6 yacoB B HEJICIIIO).

IInanupyemblie pe3yabTaTbl OCBOEHUS Y4eOHOro npeamera «Maremaruka»
HAa YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHusi

N3yueHue MareMatukd Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHUs
HaIpaBJIEHO HA AOCTHKeHue oOyyarouumucs ¢ 3[1P TMyHOCTHBIX, MeTanpeaAMETHBIX
Y IIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIBTATOB OCBOCHUS yU€OHOTO MpPEaMETA.

JINYHOCTHBIE  pe3yabTaTbl OCBOEHHUS MPOrpaMMbl IO  MaTeMaTHKe
XapaKTepU3YIOTCS:

NaTPUOTHYECKOE BOCIITUTAHME:

NPOSIBJIEHUEM MHTEpeca K MPOIUIOMY M HACTOSIIIIEMY POCCUHCKON MaTeMaTuKH,
IIEHHOCTHBIM OTHOIIIEHUEM K JIOCTHXKEHUSIM POCCUHUCKUX MAaTeMaTHUKOB U POCCUUCKON
MaTEeMaTUYECKOM IIKOJbI, K UCIOJIB30BAHUIO ATUX JIOCTHXKEHUM B JIPYrUX HAayKax W
NPUKIAIHBIX cepax;

rpakIaHCKoe 1 TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOIHEHUIO OOS3aHHOCTEW TpaKJaHWHA M peasiu3allii ero
paB, MPECTABICHHUEM O MaTeMaTHYECKUX OCHOBAX (DYHKITMOHUPOBAHUS Pa3IUYHBIX
CTPYKTYp, SIBJICHHUH, MpoILeNyp TpakJaHCKOTO oOIliecTBa (HaAmpuMep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXKICHHIO JSTHYECKUX MpoOieM, CBA3aHHBIX C
IPaKTUYECKUM IPUMEHEHUEM TOCTHKEHHU I HAyKH, OCO3HAHUEM BaKHOCTU MOPAJIBHO-
ATUYECKUX MPUHIUIIOB B IESITEIBHOCTH YUEHOTO;

TPYAOBOE BOCIIMTAHME:

YCTAaHOBKOM Ha AaKTHBHOE Y4YacTHE€ B pEIICHUM MPAKTUYECKUX 3ajad
MaTEMaTUYECKOM HAINpaBICHHOCTH, OCO3HAHHEM BaXXHOCTHM MaTeMaTH4YeCKOIro
oOpa3oBaHusl Ha TPOTSIKEHUU BCEH JKU3HU ISl YCIEMHOW TmpodeccroHanbHON
NESTENBbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM W
MOCTPOEHUEM WHIUBUIYAIbHONW TPAaeKTOPUU OOpa30BaHUS M JKU3HEHHBIX TUIAHOB C
y4€TOM JTMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

3CTeTHYeCKOe BOCIMTAHUe:

CIIOCOOHOCTBIO K  OMOILIMOHAJIBHOMY H©  ACTETHYECKOMY  BOCIHPHUSITHIO
MaTeMaTUYeCKuX OOBEKTOB, 3aJay, pEIICHHM, pacCyKICHUI, YMEHUIO BHUJIEThH
MaTeMaTU4eCKue 3aKOHOMEPHOCTH B UCKYCCTBE;

HEHHOCTH HAYYHOIr0 MO3HAHMS:

OpUEHTalMel B [JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpencTaBieHnid 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOABLI U
oOmiecTsa, TOHMMAaHWEM MaTeMaTUYeCKO HayKh Kak cdepbl dYeloBeYeCKOn
NEATENIbHOCTH, ATAnoB €€ pa3BUTUS M 3HAUMMOCTH [JIs Pa3BUTUS LUBUIM3ALINH,
OBJIAJICHHUEM SI3bIKOM MaTeMaTHKW U MaTeMaTHU4eCKOW KYIbTypOWd KakK CpelCTBOM
MO3HAHUS MUpPA, OBJAJEHUEM MPOCTEUIIMMH HABBIKAMU HCCIEAOBATEIbCKOM
NEeATENbHOCTH,

¢puzuveckoe BocnuTaHue, (OPMHPOBAHHME KYJILTYPbl 3/10POBb U
IMOIUOHATBHOI0 0JIATOMOJIYYHSsA:



TOTOBHOCTBIO TPUMEHSTh MaTeMaTHYECKUE 3HAHUS B MHTEpPEcCax CBOEro
3I0pOBbS, BEICHHSI 310pOBOT0 00pa3a *KU3HU (310pOBOE MUTaHKE, COATaHCUPOBAHHBIN
peXuUM  3aHATHM W OTAbIXa, peryiaspHas  (u3nueckas  aKTUBHOCTB),
c(hopMUPOBaAaHHOCTHIO HaBbIKa pedIEeKCUM, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U
TAKOT0 K€ MpaBa IPyroro 4yejaoBeKa;

IKOJIOTHYeCcKoe BOCIIUTAHUE:

OpUEHTaIlMel Ha MPUMEHEHHE MaTeMaTu4yeCKUX 3HAHUU JJIS pelieHus 3a7a4d B
00J1aCTH COXPAHHOCTHU OKPYKAIOIIEeH Cpe/ibl, TUITAHUPOBAHUS MOCTYIIKOB U OLICHKU MX
BO3MOXHBIX TOCJIEACTBUI ISl OKPYXAIOIIeH Cpenbl, OCO3HAHHEM TI100aJBHOTO
XapakTepa KOJIOTUUECKUX MPOOJIEM U MyTeH UX PEIICHHUS;

ajanTanus K M3MeHS I IIUMCS YCJI0BUAM COLMATbHOI ¥ MPUPOIHOI CPe/IbI:

TOTOBHOCTBIO K JICUCTBUSIM B YCIOBUSX HEONPEICIEHHOCTHU, MOBBIIMICHUIO
YPOBHSI CBOEHM KOMIIETCHTHOCTH Ye€pe3 MPAKTUYECKYIO JEATEeIbHOCTh, B TOM YHCIIC
YMEHUE YUUTHCS Y APYTUX JIONEH, TpruoOpeTarh B COBMECTHOM JIEITEIbHOCTH HOBBIC
3HAHMSI, HABBIKM ¥ KOMIICTCHIIUU U3 ONBITA JIPYTHX;

HEOOXOMMMOCThIO B  (OPMHUPOBAaHMM HOBBIX 3HAaHWUW, B TOM YHCIIC
dbopMynupoBaTh WIEH, TOHATHSA, TUIIOTE3bl 00 00BEKTaX W SIBIICHUSX, B TOM YHUCJIE
paHee HE W3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IMJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYallMl0,  BOCIHPUHUMATD
CTPECCOBYIO CHUTYyallMI0 KaK BBI3OB, TPEOYIOMUN KOHTPMEpP, KOPPEKTHPOBATH
NpUHUMAaeMble pEeIIeHUsT W JAEeUCTBHs, (OpPMYIUpOBATH M OIICHUBATH PUCKH U
NOCJIENICTBUSA, (POPMHUPOBATH OIIBIT.

MeTanpeaMeTHbIe pe3yJbTaThI:

B pe3ynbrare ocBoe€HHsS MPOrpaMMmbl MO MaTeMaTHKe Ha YPOBHE OCHOBHOTO
obmero obOpa3zoBanuss y oOydaromerocss ¢ 3[IP  Oyayr cdopMupoBaHb
METanpeIMEeTHbIE PE3YJbTaThl, XapaKTEPU3YIOIIHECs OBIaJCHHUEM YHHUBEPCAIbHBIMU
MO03HABATEIILHBIMU JICHCTBUSAMH, YHUBEPCATHHBIMU KOMMYHUKATUBHBIMU JIEUCTBUSIMU
Y YHUBEPCAJIbHBIMU PETYASITUBHBIMU JIEHCTBUAMH.

OBnajgenue YHHBEPCATbHBIMU yuyeOHBIMU NM03HABATEJIbLHBIMHU
AEeUCTBUAMM:

yCTaHABIMBATh  MPUYUHHO-CICACTBEHHBIE CBA3M B  XOJE€  YCBOCHHUS
MaTeMaTU4YeCKOTO MaTepHaa;

BBISIBJIATh NEPUIIUT JaHHBIX, HEOOXOAUMBIX JIsi PEIICHUS IOCTABICHHOU
3a/1auu;

C TIOMOIIBIO yUYWTENsl BHIOMPATH CIMOCOO pEeIIeHUsT MaTeMaTUYecKOl 3ajauu
(cpaBHUBATH BO3MOKHbBIE BAPUAHTHI PEUICHUS );

OPUMEHATh M MPeoO0pa3oBbIBaTh 3HAKM KM CHMBOJIBI B XOJ€ pEIICHUs
MaTeMaTUYEeCKUX 3a71a4;

YCTaHABJIMBATh UCKOMOE U JIAHHOE MPU PEUICHUH MaTEMaTUYECKOU 3aa4H;

MOHUMATh W WHTEPIPETUPOBATH HHQPOPMAIHIO PA3IWYHBIX BUIOB U (HOPM
MpeJCTaBICHNUS;

WJUTIOCTPUPOBATH PelIaeMble 3a/1a4u TpadUIeCKUMU CXeMaMUu;

3 PeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATh UHPOPMAIUIO.



MMOHUMATh U UCIOJIb30BaTh MAaTEMaTUYECKUE CPEACTBA HATJISHOCTH (TpaduKH,
quarpamMMbl, TaOJMUIBI, CXeMbl W JIp.) IS WUIIOCTPAllUM, WHTEPIPETAINH,
apryMeHTalu.

OBiageHne  yHHBEPCAJbHBIMH  Y4YeOHbIMH  KOMMYHHMKATHUBHBIMHU
AeCTBUAMM:

OpPraHU30BBIBATh YYEOHOE COTPYJHHYECTBO M COBMECTHYIO JESITEIBHOCThH C
YUYUTEIEM U CBEPCTHUKAMU B IIPOIIECCE PEIICHUS 3a/1a4;

B3aUMOJICHCTBOBATh U HAXOJUTh OOIIKME CIIOCOOBI paboThI; paboTaTh B IPYIIIIE:
HaxoJUTh OOIlee pelIeHHEe M pa3perniaTh KOH(JIMKTHI HAa OCHOBE COIVIACOBAHUS
MO3ULUI U y4€Ta UHTEPECOB; CIYIIATh MAPTHEPA; POPMYIUPOBAThH, APTYMEHTUPOBATH
U OTCTAauBaTh CBOE MHEHUE;

IPOTHO3UPOBATh BO3HMKHOBEHUE KOH(JIMKTOB MPH HAJIUYUH PA3HBIX TOUYEK
3peHHsl U pa3pemiarh KOH(JIMKTHI HAa OCHOBE YuéTa HHTEPECOB U IMO3UIUN BCEX
YYaCTHHUKOB;

apryMEHTUPOBAaTh CBOK TMO3UIMIO M KOOPAMHUPOBATH €€ C MO3ULHUSIMU
napTHEPOB B COTPYAHHYECTBE TPH BBIPAOOTKE OOIIErO pEIIeHUS B COBMECTHOMU
NESITEIbHOCTH;

BBITIOJIHSITh CBOKO 4YacTh PabOThI, JOCTUTaTh KauyeCTBEHHOTO pe3yibTaTa u
KOOPAMHUPOBATH CBOM JACHUCTBUSA C APYTUMH WICHAMHU KOMAH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIa/Ia B OOIIUA MPOAYKT.

OBJaieHNe YHUBEPCAJbHBIMHU Y4€OHBIMU PEeryJIsiTUBHBIMHY I€CTBUSAAMU:

CTaBUThH LIE€JH, BHIOMpATh W CO3/1aBaTh QJITOPUTMBI JUIsl PEIICHUS YYEOHBIX
MaTEeMaTUYECKUX MPooIieM;

IUTAHUPOBATh U OCYIIECTBIATh ACATEIIBHOCTh, HAIIPABICHHYIO Ha pPELICHUE
3a71a4 UCCIIEI0BATENBCKOrO XapaKTepa.

dbopMynupoBaTh M yAEpKUBATH Yy4eOHYIO 3aJady, COCTAaBJISATh IUJIaH U
MOCJICIOBATEIBLHOCTD JCHCTBUM;

OCYIIECTBIISITH KOHTPOJIb IO 00pa3ily U BHOCUTH HEOOXOAMMbIE KOPPEKTUBHI;

KOHTPOJIMPOBATh  TPOIIECC W PEe3yabTaT Yy4eOHOHM  MaTeMaTHYeCKOU
NEATENbHOCTH;

aJIeKBaTHO OLICHUBATh MPABHIBHOCTh WM OITMOOYHOCTH BBHITIOJIHEHHS YIEOHOM
3a/1auu, €€ OOBEKTUBHYIO TPYTHOCTh U COOCTBEHHBIE BOBMOXXHOCTH €€ peIIeHUS;

CIMYaTh CIOCO0 NEWCTBHUS U €ro Pe3ylbTaT C 3aJaHHBIM ATAJIOHOM C IEJBIO
0OHapy»XeHHUS OTKJIOHCHHUH M OTIUYUN OT ATaJIOHA.

NPEIBUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTHh MPH PEIICHUH y4eOHOM
3a7a4u;

NOHUMATh MPUYHHBI, IO KOTOPHIM HE OBUT JOCTUTHYT TpPeOyeMBbI pe3ynbTaT
JESITENHbHOCTH, ONPEACNSATh MO3UTUBHBIC M3MEHEHUS W HamNpaBlIeHUs, TpeOyromue
JanbHEeUIen padoThl,

PEryJIUpOBaTh CIOCOO BBIPAXKEHUSI SMOLIUMN.

[IpenMeTHBIE pe3yabTaThl OCBOCHUS IMTPOIPAMMBI [0 MATEMATUKE TIPEACTABIICHBI
o rogaM oOydeHHs] B paMKaxX OTAEJbHBIX y4eOHBIX KypcOB: B 5—6 Kjaccax — Kypca
«Maremarukay», B 7-9 kinaccax — KypcoB «Anredpa», «l'eomeTpusi», «BeposiTHOCTb U
CTaTUCTUKAY.



OEJIEPAJIBHAS PABOYAS TTPOTPAMMA YUEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KITACCBI

e usyyeHus y4eOHOro Kypca

[IpropuTeTHBIMU LIETIAMH O0yUEHUsI MaTeMaTHKe B 5—6 Kilaccax sBISIOTCA:

" [pONOJKEHUE (POPMUPOBAHMSI OCHOBHBIX MAaT€MAaTHYECKUX MOHATHN (YUCIHO,
BEJIMYMHA, TeoMeTpuueckas ¢Gurypa), 00eCrneunBamIIMX MTPEEMCTBEHHOCTh U
NEPCIEKTUBHOCTh MAaTEMaTUueCKOro 00pa3oBaHusl 00y4JaroIIuXCs;

" pa3BUTUE WHTEUIEKTYaJIbHBIX U TBOPUYECKHUX CHOCOOHOCTEH OOYy4aroUIMXcs C
31IP, no3HaBaTeNbHONW aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHHI, UHTEpeca K
U3yYEeHHUIO MaTeMaTuKH;

* noaseaeHue ooydaromuxcs ¢ 3[1P Ha TOCTymHOM AJ11 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATUKU U OKPYXKAIOLIEro MUpa;

* ¢opmupoBaHue (YHKIMOHAIBHOW MAaTeMaTH4YeCKOW TI'PaMOTHOCTH: YMEHUS
pacno3HaBaTh MaTeMaTUYeCcKHe OObEKThl B PeabHBIX KU3HEHHBIX CUTYalLUsX,
MPUMEHATh OCBOCHHBIC YMEHHS [IJI1 PEIICHUs] MPAKTUKO-OPUEHTHPOBAHHBIX
3a/lay, MHTEPIPETHUPOBATH IOJYUYEHHbIE PE3ylIbTaThl M OLICHUBATh HMX Ha
COOTBETCTBHE MPAKTUYECKON CUTyallUH.

OcHOBHBIE JHMHHHM COJAEpX aHUsA Kypca MareMaTuku B 5—6 Kkjaccax —
apu@meTHniecKas 1 TeoMeTpruecKasi, KOTOpble pa3BUBAIOTCA MapajuIeNIbHO, KaX/1as B
COOTBETCTBHH C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJ[HA OT JIPYTOii, a B
TECHOM KOHTaKTe€ M B3auMOJEHCTBUHM. Takke B Kypce MPOUCXOJIUT 3HAKOMCTBO C
AJIIEMEHTaMH aJIreOpbl U OMUCATETbHOM CTATUCTUKH.

N3yuyenue apudmernueckoro mMarepuaia HaUMHAETCS CO CHCTEMATH3aluu U
pa3BUTHs 3HAHUN O HATYpaJbHBIX YHMCIaX, MOJIYYEHHBIX B HadanbHOU Imikoie. [lpu
TOM COBEPIICHCTBOBAHUE BBIYUCIUTEIBHON TEXHUKH W (POPMUPOBAHHME HOBBIX
TEOPETUYECKUX 3HAHUN COYETACTCS C PA3BUTHUEM BBIYUCIUTEIBHOW KYJIBTYpHI, B
YaCTHOCTU C OOy4YEHUEM MPOCTEHINM MpUuéMaM MPUKUIKH U OLIEHKU Pe3yJIbTaTOB
BbIUKCICHUH. V3ydueHne HaTypaIbHBIX YHCEI TPOJOIKAETCS B 6 KIacce 3HaKOMCTBOM
C HA4YaJIbHBIMU TIOHATHSIMU TEOPUU JCIUMOCTH.

Jlpyroit KpynHbIi OJIOK B coJiepKaHUU apu(PMETHIECKOW JTUHUHM — 3TO JIPOOH.
Hauvano n3yuenuss 0OObIKHOBEHHBIX U JIECATUYHBIX Ipo0Oei OTHECEHO K 5 Kiaccy. JTo
NEPBBI 3Tal B OCBOEHHM JApoOei, KOrja MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU
UJesMU, TOHATUAMH TeMbl. [Ipum 3TOM paccmoTpeHue OOBIKHOBEHHBIX ApoOeil B
MOJTHOM 00BEME MPENUIeCTBYET U3YUEHHUIO AECITUYHBIX APOOEH, UTo 11e1ecoo0pa3Ho
C TOYKHM 3PECHUS JIOTUKHU U3JI0KEHHS YUCIOBOM JIMHHMM, KOTJAa IpaBWia IEUCTBHUM C
JIECATUYHBIMUA APOOSIMH  MOKHO OOOCHOBAaTh YK€ W3BECTHBIMU QJITOPUTMAMHU
BBITIOJTHEHUS JICHCTBUN C OOBIKHOBEHHBIMHU JPOOSMH. 3HAKOMCTBO C JCCATUYHBIMU
IpOOSAMHU PACHIMPUT BO3MOXKHOCTH JJIsI TTIOHUMAHUSI OOYYarOIIMMUCS MPUKIIATHOTO
MIPUMEHEHUS] HOBOM 3alMCH MPU U3YYEHUU JPYTUX MPEIMETOB U MPU MPAKTUYECKOM
ucronb3oBanuu. K 6 kmaccy oTHec€H BTOpOM dSTam B HW3y4YeHHH ApoOei, Te
MPOUCXOAUT COBEPLICHCTBOBAHNWE HABBIKOB CPaBHEHHS M MpPeoOpa3oBaHUs IpOOeid,
OCBOEHUE HOBBIX BEIYMCIUTEIBHBIX aITOPUTMOB, OTTAYMBAHUE TEXHUKHU BBIUUCIICHUM,
B TOM YHCJI€ 3HAUYCHUU BBIPAKECHUM, COJIEpkKAIIUX U OOBIKHOBEHHbBIC, U JCCATUYHBIC



Ipo0u, YCTAHOBJIEHUE CBS3EH MEXAY HUMH, PACCMOTPEHUE MPUEMOB pELICHUS 3a7au
Ha ApoOu. B Havane 6 kinacca MpOUCXOAUT 3HAKOMCTBO C TIOHATHEM IMPOIIEHTA.

OCc0OEHHOCTBIO U3YUYEHHUSI MOJOKUTENBHBIX U OTPULATEIBHBIX YNCEN ABIIACTCS
TO, YTO OHU TAK)KE€ MOTYT pacCMaTPUBATHCs B HECKOJIBKO ATanoB. B 6 kinacce B Hayane
n3ydeHus: TeMbl «II0N0KUTENbHBIE U OTPULIATEIBHBIC YUCIIA» BBIACISETCS MOJITEMA
«llenble yucna», B paMKax KOTOpPOM 3HAKOMCTBO C OTPULATEIbHBIMH YUCIAMU U
JNEUCTBUAMHU C TOJIOKUTEIBHBIMU M OTPULATEIILHBIMU YHCJIAaMU MPOUCXOJHUT HA
OCHOBE COJEPKATEIBHOr0 MOAXOAAd. IJTO IO3BOJIIET Ha JOCTYIIHOM YPOBHE
MO3HAKOMUTDH YUAIIUXCA MPAKTUYECKH CO BCEMHU OCHOBHBIMU MOHSTUSAMU TEMBI, B TOM
yucjie W C TpaBUJaMHU 3HAKOB NIPU BBIMOJHEHUM apU(METHUECKUX JEHCTBHIA.
N3yyenue panuoHaIbHBIX YHMCENl Ha 3TOM HE 3aKOHUYMTCS, a OyAeT MPOJOJKEHO B
Kypce ajredpbl 7 Kiacca, 4TO CTaHeT CIEAYIONIMM IPOX0I0M BCEX MPUHIUITHATBHBIX
BOMPOCOB, TEM CaMbIM pa3jieieHHe TPYAHOCTEN 00JieryaeT BOCIpUATHE MaTepuaia, a
pacnpeiefieHue BO BpEMEHHM CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMbIX HABBIKOB.

[Ipu oOydyeHMU penIeHUI0 TEKCTOBBIX 3a/lady B 5—6 Kilaccax HCIOJIb3YHOTCS
apumeTnieckue TpuéMbl perieHus. TeKCTOBbIE 3a/lauH, peliaeMble Mpu 0TpaboTKe
BBIYMCIIUTENIBHBIX HABBIKOB B 5—6 KilaccaxX, pacCMaTpUBAIOTCS 33a/1a4d CJICIYIOIINAX
BUJOB: 3aJayd Ha JBW)KEHHE, Ha YacTh, Ha TMOKYNKH, Ha paboTry u
IPOU3BOAUTEIBHOCTh, Ha MPOLEHTHI, HA OTHOWIEHHUS W mnpornopuuu. Kpome toro,
oOydaromuecs: 3HaKOMSTCS C MpUE€MaMH pelIeHus 3ajad 1nepedopoM BO3MOMKHBIX
BapHaHTOB, y4aTcsi paboTarh ¢ HH(pOpMaIuen, mpeacTaBiIeHHol B hopMe TaOIuIl Uin
Iarpamm.

B ®enepanbHoit  pabodeit mporpaMme IPeayCMOTPEeHO (hopMHupoBaHHUE
IPOIEEBTUYECKUX aredpanuecKkux rnpeacTaBieHnil. byksa kak CHMBOJI HEKOTOPOTO
yuciaa B 3aBUCUMOCTM OT MaTEMAaTUYECKOrO KOHTEKCTa BBOJUTCS MOCTENEHHO.
bykBeHHass CUMBOJIMKA IIUPOKO HCIIOJIB3YETCS MPEXKIE BCEro sl 3aluch OOLIUX
YTBEPXKIECHUA U  TMpeioKeHud, GopMysn, B YaCTHOCTH [JIi  BBIYHMCIICHUSA
r€OMETPUUECKUX BEJIMYUH, B KAYECTBE «3aMECTUTENISD) YHUCIIA.

B kypce «MaremaTtukn» 5—6 KIaccoB MpeJCTaBICHA HarjsiHas TeOMETpHs,
HAlpaBJICHHAass HAa  pa3BUTHE OOpa3HOrO  MBIIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaKeHHMsI, U300PA3UTETbHBIX YMEHUI. DTO BaXXHBIH Tall B U3YYCHUH T€OMETPHUH,
KOTOpPBIA OCYILIECTBIISIETCS. HAa HArJISJHO-IPAKTUYECKOM YPOBHE, OINHUpAETCs Ha
HaTJIAIHO-00pa3HOe  MBINUJICHHE oOydJarommxcs. bomnbimas poiab  OTBOIUTCS
MIPAKTUYECKONM  JEATENBHOCTH,  OMNBITY,  JKCHEPUMEHTY,  MOJECIUPOBAHUIO.
OOyuaromuecss 3HAKOMATCA C TEOMETPUYECKUMHU (urypamu Ha IUIOCKOCTH U B
MPOCTPAHCTBE, C WX MPOCTEUITMMU KOH(MUTypalUsIMH, ydaTcs HM300pakaTb UX Ha
HEJIMHOBAHHOW WM KJIETYaTOW Oymare, pacCMaTpuBarOT UX MPOCTEHIue cBoWcTBa. B
mpoliecce U3ydeHUsl HArJSIAHOW TeOMETPUU 3HAHUS, MONYYCHHbIE 00y4YaloNUMUCS B
Ha4yaJIbHOM IIKOJIE, CHCTEMATU3UPYIOTCS U PACIIUPSIIOTCSL.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo yuyeOHOMY IUIaHy B 5—6 Kjiaccax HM3y4aeTcs HHTETPUPOBAHHBIN
npeamer «MaTeMaThka», KOTOPBIM BKIIOYAET apu(PMETHUECKUNH MaTepHal W



HaIJIAIHYI0 T€OMETPHIO, & TAKXKE MPOIEJEBTUUECKUE CBEACHUS U3 alNreOpbl, 371€MEHTHI
JIOTUKH U Hayaja OMUCaTeIbHOU CTaTUCTUKHU.

VY4eOHbIN MIIaH HA U3yYE€HHE MAaTEMAaTUKHU B 5—6 Kilaccax OTBOJUT HE MeHee 5
y4eOHBIX YacOB B HEJEII0 B TEUEHUE KAXKIOTo roga oOyudeHus, Bcero He meHee 340
y4eOHBIX YacOB.

COJIEP’)KAHUE YYEBHOI'O KYPCA «MATEMATHUKA» (ITO TOJIAM
OBYUYEHUST)

S KUIACC

HatypajibHble 4ncia U HYJIb

Harypanbnoe uwmcio. Psa nHatypanenbix umcen. Yuciao 0. UzoOpaxenue
HATypaJIbHBIX YUCEJ TOUYKAMU HA KOOPJAMHATHOM (YHCIIOBOM) MPSMOM.

[Tozurmonnass cucrema cuuciieHus. *Pumckas Hymepalus Kak MpuMep
HETIO3ULMOHHON CUCTEMBI CUMCIICHUA >, J[ecaTHUHAs CHCTEMa CUMCIICHUS.

CpaBHeHHE HATypaJIbHBIX YHCEJ, CPAaBHEHWE HATYPAJIbHBIX YHCENT C HYJIEM.
Crnoco0bl cpaBHeHusi. OKpyTrieHUE HATYpadbHBIX YHCE].

CrnoxeHne HaTypaJIbHBIX YHCEN, CBOMCTBO HYJS MPHU CIOXEHUU. BpruutaHue
KaK JIeMicCTBHE, 0OpaTHOE CIIOKCHHIO. YMHOXEHHE HATypaJIbHBIX YHCEN; CBOMCTBa
HYJIA ¥ CJMHUIBI IPU YMHOXKEHHH. J[eleHne Kak JAeicTBHe, 00paTHOE YMHOXKEHHUIO.
KoMnonentsl  geWcTBUM, CBA3b  MEXAy HuUMHU. lIpoBepka  pe3ynbrara
apugmerndeckoro nedctBug. IlepemecTutenbHOe M CcoOuYeTaTENbHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUSI M YMHOXEHHUSA, *pacrpenesuTeIbHOe CBONCTBO (3aKOH)
YMHOKEHUS ™.

Hcnonb3oBanue OykB Juisi 0003HaYEHUSI HEM3BECTHOTO KOMIIOHEHTA U 3alKCH
CBOMCTB apu(pMETUUECKUX JTCHCTBUA.

*JlenuTenun W KpaTHbIE uucia*, pa3loKeHHEe Ha MHOXuTenu. [IpocTeie u
coctaBHble yncia. *IIpusHaku nenumoctu Ha 2, 5, 10, 3, 9%, JleneHue ¢ 0CTaTKOM.

CreneHp C HaTypalbHbBIM I[IOKa3aTelieM. 3alluCh YWCIA B BHJIE CYMMBbI
Pa3psIHBIX CIaraeMbiX.

HucioBoe BbIpakeHUE. DBblUKCIIEHHE 3HAYEHUM YHCIOBBIX BBIPAXKEHUIM;
MOPSAOK  BBINOJHEHUA  JeWcTBUM.  Mcnonbp3oBaHME  NpU  BBIYKCICHUAX
MIEPEMECTUTEIIBHOTO U COYETATENILHOTO CBOMCTB (3aKOHOB) CIOKEHUS U YMHOXKEHUS,
*pacnpelenuTeNIbHOrO0 CBOMCTBA YMHOXKEHHUS ™.

Apodu

[IpencraBnmenne o Jgpobm Kak cmocobe 3aluCH  YacTH  BEIUYHHBI.
OO6bikHOBeHHBIE ApoOu. [IpaBmibHBIE U HempaBUiIbHBIE ApoOu. CMmeraHHas IpoOb;
MPE/ICTaBIICHNE CMEIIAaHHOW IpoOU B BHJIC HEMTPABMWIILHOM IPOOH U BhIIEICHUE TIEION
YacTH YKCJia U3 HeMPaBWIbHON pobu. M3o00paxkenue npobeil ToukaMu Ha YHCIOBOM
npsmMoii. OcHOBHOE cBOMCTBO apobu. *Cokpamenue apooOei. [IpuBeaenne npodu k
HOBOMY 3HaMeHaTe ™. CpaBHEeHHE IPOOCH.

CnoxeHue M BblUUTAHUE JIpoOeil. YMHOXKEHHUE U JeleHUe JpoOeil; B3auMHO-

! SHCCL n aajce * *0003HAYEHBI TEMbI, U3YyUYCHUEC KOTOPBIX NPOBOAUTCA B O3HAKOMUTCIIbLHOM IIJIaHC. He)laror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOoro mMarcpuaJjia.



oOpaTHbIe TpoOH. *HaxoxkaeHne J4acTH IeI0Tr0o U IEJI0T0 MO ero YacTu™.

JHlecatuunast 3anuch apoOeit. IlpeactaBieHue aecaTUYHON ApoOU B BHUJE
O0OBIKHOBEHHOU. M300paxenune necaTUYHbIX ApoOei TOUYKaMU Ha YHCIOBOM MPSMOM.
CpaBHEHUE JECATUYHBIX APOOEH.

ApudmeTndyeckue JEUCTBUA € JECATHUYHBIMU JpoOsimMu. *OkpyrieHue
NECATUYHBIX ApoOeih™.

Pemenne TekcTOBBIX 3a/1a4

Pemenue TekcTOBBIX 3ajady  apupMeTHYeCcKUM crnocodboM. *Pemenue
Joruueckux 3amady. Pemenume 3amad mepeOOpoM BceX BO3MOXKHBIX BapHUaHTOB™.
Hcnonb3oBanue npu penieHuu 3aad TaOIuI U CXEM.

Pemenue 3amau, coaep)kaluux 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJTUYUHBI:
CKOPOCTb, BPEMsI, pACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTb. EJIMHULIBI U3MEpPEHHUS:
Macchl, 00bEMa, LEHBI; PACCTOSHUSA, BPEMEHH, CKOPOCTH. CBs3b MEXy eIUHUIIAMU
U3MEPEHUs KaXI0M BEIMUHHBI.

Pemenue ocHOBHBIX 3324 Ha JpOoOH.

[IpencraBienne JaHHBIX B BUJI€ TAOJIHII, CTOIOYATHIX AUATPAMM.

Harusaanas reomerpust

Harnsanseie npencrasieHus o Gurypax Ha jIoCKOCTH: TOUKa, MPsMasi, OTPE30K,
Jy4, YroJi, JOMaHasi, MHOTOyIrOJIbHUK, OKPY>KHOCTb, Kpyr. Yroi. IIpsmoiu, ocTpbli,
TYNOW U Pa3BEPHYTHIE YTJIbL.

JlnuHa oTpes3ka, METpUUYECKHE €IMHHULBI JJIMHBL. J[TuHa 1omaHol, mepumerp
MHOTOYroJibHHKa. VI3MepeHne U MocTpoeHUeE yrioB ¢ MOMONILI0 TPAHCIIOPTHUPA.

Harnannele mnpencrtaBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJBHUK;
OpSIMOYTOJILHUK, KBAAPAT; TPEYTOJIbHUK, *0 paBeHCTBE HUTyp™.

N3o06paxxenne ¢uryp, B ToM 4ucie Ha kierdatod Oymare. *Iloctpoenue
KoH(UTrypanui U3 vacTedl mpsAMOH, OKPY>XHOCTH Ha HEIMHOBAHHOW W KJIETYATOU
Oymare*. Mcnonb30BaHue CBOMCTB CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBaApaTa.

[Inomane MOpPAMOYTOJbHMKA W  MHOTOYTOJIBHUKOB, COCTaBJICHHBIX U3
IPSAMOYTOJILHUKOB, B TOM 4Yucjie (uUryp, HM300paXEHHBIX Ha KJeT4aTol Oymare.
Enununel uamMepeHus miomaim.

*Harnsaasie mpeacTaBiaeHus: O MPOCTPAHCTBEHHBIX (DUTYpax: MPSMOYTOIbHBIN
napasuieNeIuIe 1, KyoO, MHOT'OTPaHHUKH. N3obpaxenue IPOCTEHIIHIX
MHOTOrpaHHUKOB. Pa3BépTku kyb6a u mnapamienenunena. CosnaHue Mojenen
MHOTOTPaHHUKOB (M3 OyMaru, MpOBOJIOKH, IJIACTHIIMHA U Jp.)™ .

*O0BEM MPSMOYTOJIBHOTO Mapajuienenunena, kyoda. EauHumml usmepeHus
o0BEMa™.

6 KIIACC

HarypaabHble yuciaa

ApudmeTnyeckue IEHCTBUS C MHOTO3HAYHBIMU HATypaIbHBIMH YHCIAMHU.
UucnoBbie BhIpaXKEHUS, TOPSAOK JEUCTBHI, UCIIOIb30BaHHE CKOOOK. Mcnonb3oBanue
IIPA BBIYMCIICHUSAX IEPEMECTUTEIIBHOTO M COYETATEIBHOIO CBOMCTB CIIOKECHUS U
YMHOXEHUS,  *pacOpelesiuTeIbHOr0  CBOMCTBa  yMHOXeHUs.*  OkpyrieHue
HATypaJbHBIX YUCEIL.



JlenuTenu U KpaTHbIE YuCia; *HauOOJIBIINN OOIIMI JeIUTEeNh U HAUMEHbBIIIEEe
obrmiee kpaTtHoe. JleTMMOCTb CyMMBI M IpOU3BeACHUS *. JleieHne ¢ OCTaTKOM.

Apodu

OObIKHOBEeHHas1 ApoOb, OCHOBHOE CBOMCTBO JpoOM, COKpallleHHE IpoOeil.
CpaBHeHue U ynopsiiounBaHue ApooOeil. Pemienue 3amay Ha HAXOXAEHUE YACTH OT
LEeJI0ro M LeJoro mo ero yactd. J[poOHoe uuciao Kak pe3ysabTaT JAeJICHHS.
[IpencraBnenue necITUYHONW ApOOU B BHUJIE€ OOBIKHOBEHHOW APOOU M BO3MOXKHOCTH
MpeICTaBlIeHNs OOBIKHOBEHHOW NpoOM B BUJAE AECATUYHOM. JlecaTUUHbIE OpoOH U
MeTpuueckas cucreMa mep. ApudmeTnyeckue ACHCTBUS U YKCIIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMU U JIECITUUHBIMU JAPOOSIMHU.

OtHouienue. Jlenenue B JaHHOM OTHOHIEHMHM. *Macmrad*, mpomnopius.
[IprmMeHeHue TponopLuii Mpu pelIeHruy 3aaau.

[lonsiTue npoueHTa. Beruncnenrue mpoueHTa OT BETUYHHBI U BEJIUYUHBI 110 €€
NOpOLEHTY. BbipakeHue NpPOLEHTOB AECATHUHBIMU ApoOsimu. Pemienuwe 3amad Ha
OpOLEHTHI. BripaxkeHne OTHOIIEHHS BEJIMYMH B MPOIIEHTAX.

IosoxkuTENbHBIEC U OTPULIATEIBHBIE YHCJIA

[lonoxxutenpHble M oOTpHIAaTeNbHble yucna. Llenmsie umcna. *Monyns umcna,
reoMeTpuuecKass MHTeprpeTanus Moayis uucna™. HM3o0pakeHue uwucen Ha
KOOPJAMHATHOW MpsMOid. *UHCITOBBIC TPOMEKYTKH .

CpaBHeHue umncen. ApudmeTnueckue JEWCTBUS C TOJOKUTEIBHBIMU U
OTPULATEILHBIMUA YUCIIAMH.

[IpssMoyToOsIbHAsE cucTeMa KOOPIMHAT Ha IJIOCKOCTU. KoopaumHaTel TOUKHM Ha
IUIOCKOCTH, abcuucca u opauHara. [loctpoenne Todyek M QUIyp Ha KOOPJIUHATHOM
IJIOCKOCTH.

BykBeHHBIC BbIpa:KeHH S

[Ipumenenue OyKB AJisl 3aMIMCH MAaTEMATUYECKUX BBIPAKEHUH U MPEAJIOKESHHI.
CroiicTBa apudmeTndeckux neWcTBUH. *BykBeHHBIC BBIPAKEHHUSI W YHCIIOBBIC
NOJCTAaHOBKH.* ByKBEHHBbIE pPaBEHCTBAa, HAXOXKJIECHHE HEU3BECTHOIO KOMITOHEHTA.
®opmyiibl; GOpMYIBI IEPUMETPA U IUIOMIAINA MPSMOYTOJIbHHUKA, KBaapaTa, *00béMa
napajuiesiernurena u kyoa®.
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Pemienrie  TekcToBBIX 3amad  apudMETHUYECKUM crocoOoM. *Pemenue
JIOTMYECKHX 3a7a4. Perenue 3a1a4 nepedopom BceX BOZMOXKHBIX BApUAHTOB. *

Pemenue 3amay, copepalMxX 3aBHCHUMOCTH, CBS3BIBAIOLIIUX BEJIWYUHBI:
CKOPOCTb, BPEMsI, pPaCCTOSIHUE; [IEHA, KOJINYECTBO, CTOUMOCTb; IPOU3BOIUTEIBHOCTD,
BpeMsi, 00bEM paboThl. EauHMIBI M3MepeHHs: Macchl, CTOMMOCTH; PAaCCTOSIHUS,
BpEMEHH, CKOPOCTU. CBsI3b MEXKY €IMHULAMH U3MEPEHUS KaXI0W BEINYUHBI.

Pemenue 3anad, CBSI3aHHBIX C OTHOILIEHHEM, IPOIIOPLIMOHATBHOCTHIO BEJIUYHH,
IIPOLIEHTAMH; PELIEHUE OCHOBHBIX 33/1a4 Ha JpOOU U IMPOLEHTHI.

*Or1eHKa U TPUKUIKA, OKPYTIICHHE pe3ynbTaTa™.

*CocraBieHre OyKBEHHBIX BBIPRXKEHUH MO YCIOBHUIO 3a1a4n ™.

[IpencraBinenne AaHHBIX C TMOMOIIbI0 Ta0nuim W auarpamMm. CtosnOuaTbie
JUarpaMMbl: YTEHHE U NTOCTpOeHUE. UTeHnEe KpyroBbIX JUarpaMM.

Harnsignas reomerpust

Harnsanseie npeacrasieHus o (Urypax Ha JI0CKOCTH: TOYKa, PsSMasi, OTPE30K,



JyY, yroJjl, JOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOIbHUK, TPEYTOJIbHUK, OKPYKHOCTb,
KpYT.

*B3aumMHOe pacmojoKeHHE [BYX MPSMBIX Ha IUIOCKOCTH, IapaieibHbIe
npsiMble, TEePIEHANKYISIpHBIE TpsMble™. M3MepeHue pacCTOSHUN: MEXAY ABYMs
TOUYKAMH, OT TOUKH JI0 IPSAMOW; JIMHA MapIlIpyTa Ha KBaJpaTHOM CETKe.

N3mepeHne #M TMOCTpOEHUE YIJIOB C IMOMOIIBIO TpaHcHopTupa. Bumsl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSIMOYTOJIBHBIN, TYIIOYT OJIBHBIM;
paBHOOEIPEHHBIH, PaBHOCTOPOHHUM. YeThIpEXYTOJIbHUK, [IPUMEPBHI
YeThIPEXYTOJIbHUKOB. [IpsAMOYronbHUK, KBajaparT: MCIOJIb30BAaHUE CBOMCTB CTOPOH,
yriaoB, auaroHanedl. *M3o0pakeHne reoMeTpuyecKux (uryp Ha HEJIMHOBAHHOU
Oymare ¢ UCHONb30BaHWEM IUPKYJS, JIMHEHKH, YroJbHUKA, TPaHCIOPTUpa™.
[locTpoenus Ha kiaeT4aTol Oymare.

[lepumeTp MHOTOYTONBbHUKA. [IOHsATHE TUIOMAAN (PUTYPBI; €TUHULIBI U3MEPEHHUS
wiomaau. [pubnmkénnoe usmepenue mwiomaan Guryp, B TOM 4uciie Ha KBaJApaTHON
cetke.™ [TpubmmkEéHHOE U3MEpEHUE NITUHBI OKPYKHOCTH, TUTOMIAIN Kpyra™.

*CuMmMeTpusi: LEHTpalbHas, oceBas W 3epKanbHas cuMmmeTpuu. [loctpoeHue
CUMMETPUYHBIX puUryp™.

*Harnsaaeie mpecTaBIeHus O MPOCTPAHCTBEHHBIX (UTYpax: MapalieenuIie],
KyO, Tpu3Ma, NOUpaMuaa, KOHYC, IWIMHIAp, Mmap u cdepa. HM3o0paxenue
NpOCTpaHCTBEHHBIX ¢uryp. Ilpumepbl pa3BEPTOK MHOTOTPAHHUKOB, HWIMHApPA U
konyca. Co3nmaHue Mojeneil NMpOoCTpaHCTBEHHBIX (uryp (u3 Oymaru, MpPOBOJIOKH,
IUTaCTWIIMHA U JIp.).

[lonartue oObéma; eauHULBI HU3MepeHUs o0bEMa. OO0BEM MPSIMOYTOJIBHOTO
napajuienenurnena, Kkyoa™.

INTAHUPYEMBIE ITPEAMETHBIE PE3VJIbTATBI OCBOEHUS ITPOT'PAMMBI
YYEBHOI'O KYPCA «MATEMATUKAY.

OcBoenne ydyebHOro Kypca «Maremarnka» B 5—6 Kjaccax OCHOBHOM IIKOJIBI
JOJKHO 00ecreunBaTh TOCTIXKEHHUE CIEAYIOUMX TMPEIMETHBIX 00pa3oBaTeIbHBIX
pPE3YIBTATOB:

S KUIIACC

Yucsa 1 BBIYHUCICHUSA

OpueHTHPOBATHCA B MOHATHUSAX U OTIEPUPOBATH HA 0230BOM ypOBHE TEPMHUHAMH,
CBSI3aHHBIMH C HATYypPATbHBIMH YHCIAMHU, OOBIKHOBEHHBIMH U JECATUIHBIMU JPOOSMHU.

CpaBHUBAThH U yIOPSIAOUYMBATH HATypaJIbHbIE YUCIIA, CPABHUBATH B POCTEUIIINX
citydasix OOBIKHOBEHHBIE APOOH, IECATHYHBIC IPOOH.

CoOTHOCUTH TOUKY Ha KOOPAMHATHOM (YMCIIOBOM ) MPSMON C COOTBETCTBYIOIIUM
€l YMCIIOM 1 N300pakaTh HATYpaJIbHBIE YUCJIAa TOYKAMH Ha KOOPJAMHATHON (YUCIIOBOM)
MPSMOM.

BoinonusaTe apudMeTnueckue JAEUCTBUS C HATypalbHBIMU YHUCJIaMHU, C
OOBIKHOBEHHBIMU APOOSMHU B MIPOCTEUIITUX CITydasIX.

BbInonHsATh POBEPKY, MPUKUAKY PE3yJibTaTa BHIYUCICHUH.

OKpyrJIsITh HATypaJIbHbIC YUCIIA.
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PemaTte TekcTOBBIE 3a7auM apU(PMETUYECKUM CIOCOOOM M C MOMOILBIO
OpraHMW30BaHHOTO KOHEYHOIro Tmepedopa BCeX BO3MOXKHBIX BapHaHTOB (MpHU
HEOOXOJMMOCTHU C HAMPABJISIIOLIEH TOMOIIIBIO).

Pemate 3amauu, conepxaiiue 3aBUCHUMOCTH, CBSI3bIBAIOIINE BEJIIMYUHBL:
CKOPOCTb, BPEMS1, PACCTOSHUE; 1I€HA, KOJTUYECTBO, CTOMMOCTb (IPU HEOOXOIUMOCTH C
MCIOJIb30BAaHUEM CIIPABOYHON MHPOPMAIINN).

Hcnonw3oBaTh KpaTKUE 3aMUCH, CXEMBbI, TAOJIUIIbI, 0003HAYEHUS TIPU PEIICHUN
3a/1ad.

[Tonb30BaTbCcsl OCHOBHBIMU €IMHUIIAMHU MU3MEPEHUS: IICHBI, MACChI; PaCCTOSHUSA,
BPEMEHHU, CKOPOCTH; BBIpaXaTh OJIHA EIWHUIIBI BEJIMYUHBI uepe3 JApyrue (mpu
HEOOXOJJMMOCTH C OMOPOM Ha CIIPABOYHYIO HH(OPMAIHIO).

W3Bnekats uHpOpMAIUIO, NpPEACTaBICHHYIO B TalOiauue, Ha CTOJI04YaTOM
auarpamMMme, THTEpPIpEeTUPOBATH MTPECTABICHHbBIC TaHHBIC, UCTIOIH30BATh JJAHHBIE MPU
pElIeHUH 3aau.

Harusaanas reomerpust

[Tonb30BaThCS TEOMETPUUECKUMH TOHATUSAMH: TOUKA, MpsiMasi, OTPE30K, Iy,
yroJ1, MHOTOYTOJBHUK, OKPY>KHOCTbh, KPYT.

[IpuBoauTh npUMEpsl OOBEKTOB OKPYKAIOIIEr0 MHpa, HUMEIOHUX (HopmMy
U3YUYEHHBIX T€OMETPUUECKUX (PUTYP.

Hcnonb3oBaTh TEPMUHOJIOTHIO, TP HEOOXOJUMOCTH IO BU3YaJbHOU orope,
CBA3aHHYIO C yIJIaMH: BEpIIMHA, CTOPOHA; C MHOIOYI'OJbHHUKAMH: YTOJl, BEpIIWHA,
CTOpOHA, TUAroHalb; C OKPYKHOCTBIO: PaUyC, TUAMETP, LIEHTP.

N300paxkath W3y4yeHHBIE T'E€OMETpUYECKHE QUTYpbl Ha HEJIUHOBAHHOW W
KJIETYaTON OyMare ¢ TOMOUIBIO IUPKYIIS ¥ IMHEHUKH (ITOCJIe COBMECTHOTO aHAJIN3a).

HaxonuTh MJIHHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHUEM C IOMOIIBIO
JUHEWKHU, CTPOUTh OTPE3KU 3aJaHHOM [JIMHBI; CTPOUTH OKPYKHOCTHb 3aJJlaHHOIO
paauyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YIVIOB MPSAMOYIOJIbHUKA, KBaApaTa sl UX
MOCTPOEHUSI, BBIUMCIICHUS TUIOLIAIN U IEPUMETPA.

Boruucnates mepumeTp H IUIONIAAbL KBajapaTa, MNPsIMOYTOJbHUKA, GUTYD,
COCTaBIICHHBIX W3 MPSIMOYTOJBHUKOB, B TOM 4HcIe (GUTYp, H300paKEHHBIX Ha
KJIeTYaToOl Oymare.

[Tonb30BaThCsi OCHOBHBIMHU METPUYECKUMHU €IUHHUIIAMU HM3MEPEHHUS JIMHBI,
TUIOIAH; BBIPAXKATh OJTHU €IMHUIIB BETMUYUHBI Yepe3 Apyrue (Ipu HEOOXOIUMOCTH C
OTIOPO¥i Ha CIIPaBOYHYIO HH(OPMAIIHIO).

PacnioznaBaTh mapasienenuries;, Ky0, UCIOJIb30BaTh TEPMUHOJIOTHIO: BEpIITNHA,
pedpo TpaHb, U3MEPEHUS; HAXOIUTh U3MEPEHHS TapajuIeNenumesa, Kyoa.

Boluncnsate 00bEM KybOa, Mmapajuienenuneza Mo 3aJaHHbIM HM3MEpPEHUsM (C
OMOpONl Ha AIrOPUTM Y4YEOHBIX IEWUCTBUM), MOJB30BATHCS €IMHHUIIAMU U3MEPEHUS
o0BEMma.

Pemiath HecnoHblE 3aJayd Ha HM3MEPEHUE TE€OMETPUYECKUX BEJIUYUH B
MPAKTUYECKUX CUTyalusaxX (Ipyu HEOOXOAMMOCTH C BU3YyaJbHON OMOPOH).



6 KIIACC

Yuciaa v BbIYMCICHUSA

OpueHTHPOBATHCA B MOHATUAX U ONIEPUPOBATH HA 0a30BOM YPOBHE TEPMHHAMM,
CBSA3aHHBIMHM C PA3JIMYHBIMM BUJAMH YHCENl U CIOCOOAMM HMX 3alHCH, MEPEXOIUTh
(ecyi 3TO BO3MOKHO) OT OJTHOM (hOPMBI 3aMKMCH YUCa K APYTOM.

CpaBHUBATh U YHNOPSAIOYMBATH II€JIbIE YMCIIA, OOBIKHOBEHHBIE U JIECATUYHBIC
IpoOu, CpaBHUBATH YHCIIA OJTHOTO U PA3HBIX 3HAKOB.

Boinonusate apudmMeTrueckue NeMCTBUS C HATYPAJIbHBIMU U 1I€JILIMUA YHUCIIAMH,
OOBIKHOBEHHBIMU U JIECATUYHBIMHU APOOSIMHU, MOJOKUTEIHHBIMU U OTPUIIATEILHBIMU
YUCIIAMHU.

BoruncnsaTh 3HaU€HHS YUCTIOBBIX BBIPAKEHUH, BBIMOIHATH MPUKUIKY U OIIEHKY
pe3ysibTaTa BBIYMCICHUI; BBINOJHATH MPE0Opa30BaHMs UYMCIOBBIX BBIPAKEHUH Ha
OCHOBE CBOMCTB apu(hMETUUECKHUX JECHCTBU.

COOTHOCUTB TOUKY Ha KOOPJIMHATHOMN MPSIMOM C COOTBETCTBYIOLIUM €11 YHCIIOM
U U300pakaTh YKclia TOUKaMU Ha KOOPAMHATHOM MPSMOM, HAXOAUTh MOJYJIb YUCIIA.

COOTHOCUTH TOYKH B IPSIMOYTOJBHOM CHCTEME KOOPAMHAT C KOOpAMHATaMU
3TOU TOYKH.

OkpyrasTh LENble 4YMciia U JeCATUYHBIE ApoOu (1Mo o00pasily), HaXOIUThb
npUOTMKEHUS YHUCe].

YucsioBble M OYyKBEHHbIE BbIPasKeHHSI

OpueHTHPOBATHCA B MOHATUSAX U ONIEPUPOBATH HA 0a30BOM ypOBHE TEPMHUHAMH,
CBSI3aHHBIMHM C 3aMKCHIO CTEIIEHU YMCIIa, HAXOIUTh KBAJApaT U KyO 4HcClia, BBIYUCIATH
3HAYEHUS MTPOCTEMIINX YACIOBBIX BBIPAKEHUM, COIEPIKALLNUX CTEIEHU.

[Tonb3oBaThCsl MpHU3HAKAMH JIETUMOCTH (IIPU HEOOXOAMMOCTH C OIMOpPOH Ha
NTOPUTM TPaBUJIA), PACKIIABIBATh HATYpaIbHbIEC YUCIIA HA IPOCTHIE MHOKUTEIH.

*Tlonp30BaThCS MacIITAOOM™, COCTABIIATH MPOIMOPIIMU U OTHOILICHUSI.

Hcnonb3oBaTh OYKBBI AJi1 0003HAYEHUSI YMCET MPHU 3aIUCU MATEMAaTHUYECKHUX
BBIpQOKEHUW, HAXOAWTh 3HAYCHUS OYKBEHHBIX  BBIPAXKEHUU, OCYIIECTBIISISA
HE0OXOAUMBbIE TOACTAHOBKH U IpeoOpa3oBaHUs (C OMOPOM Ha aJroOpuTM Y4UeOHBIX
JNEUCTBUN).

Haxonuths HEM3BECTHBIN KOMIIOHEHT PAaBEHCTBA.
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Pemate MHOromaroBble TEKCTOBbIE 3a/laud apu(METHUYECKHUM CIIOCOOOM C
ONOPOW Ha BOIPOCHBIN IUIAH.

Pemate MIPOCTEUIIINE 3a71a4H, CBSI3aHHBIC c OTHOLLIEHUEM,
MPONOPLUHOHAIBHOCTIO BEJIMYMH, MPOLIEHTAMHU; PEIlaTh TPU OCHOBHBIEC 3a/laud Ha
JpOOU ¥ TPOIEHTHI.

Pemlate 3amaum, coaepkaliye 3aBUCUMOCTH, CBSI3bIBAIOLIME BEJIMYMHBI:
CKOPOCTb, BPEMS, pPACCTOSHUE, LIEHA, KOJIUYECTBO, CTOUMOCTD; ITPOU3BOAUTEIBHOCTD,
BpeMsi, 00bE€Ma pabOThI, UCTIONB3YS apUPMETHIECCKUE ACHUCTBUS, OIICHKY, TPUKHUIIKY;
MOJIB30BAThCS €IMHUIIAMHU U3MEPEHHS COOTBETCTBYIOIIMX BEJUYMH.

CocTaBisaTe OyKBEHHBIE BBIPAXKEHHUS 110 YCJIOBHIO 33/1a4 I1OCJIE COBMECTHOTO
aHau3a.

N3Bnekars uHdOpManuio, MPEACTABICHHYIO B Ta0iuIax, Ha JIMHEHHOMH,



CTOJO0YATONM WM KPYroBOM JAuarpaMMax, HHTEPHPETUPOBATH MNPEICTABICHHbIC
JAHHBIE; UCIIOIb30BaTh JAHHBIE IPU PEIICHUH 33/1a4.

[IpencraBnars nHGOPMALMIO C TOMOIIBIO TAOIMII, JUHEMHONW M CTOJIOYATON
Iarpamm.

Harusanas reomerpust

[IpuBoauTh mNpUMEpbl OOBEKTOB OKPYKAIOMIET0 MHUpa, HMEUUX (QopMy
M3YYEHHBIX T'€OMETPUYECKUX IIJIOCKUX U TPOCTPAHCTBEHHBIX (UTYp, NPUMEPHI
PaBHBIX U CUMMETPUYHBIX QUTYP.

N300paxkath ¢ MOMOILBIO UPKYJIS, TUHEHKH, TPAHCTIOPTUPA HA HETMHOBAHHOM
U KJIeTYaTOM Oymare u3y4eHHbIE MIIOCKUE TeOMETpUUEeCKUEe PUTYypbl U KOH(DUTypaLiH,
CUMMETPHUYHbIE (PUTYPBHI.

Nmerp mnpeacTaBieHME O TEOMETPUYECKUX TOHATHUSX: PABEHCTBO (QUIYD,
CUMMETPHSI, OCb CAMMETPHUH, LEHTP CUMMETPUH.

HaxonuTe BEIMYMHBI YTJIOB U3BMEPEHUEM C MOMOIIBIO TPAHCIIOPTUPA, CTPOUTH
yIJbl 3aJJaHHOM BEJIMYMHBI, MOJIB30BATHCS MPU PEIICHUU 3a4ad IpajyCHONW MeEpoi
YIJIOB; pacIio3HaBaTh HA YEPTEKaX OCTPHIN, NPSIMOM, Pa3BEPHYTHIN U TYIIOU YTJIbIL.

BbluncnaTh OMHY JOMaHOM, NEPUMETP MHOIOYIOJIbHUKA, MOJb30BaThCA
€IUHULAMHU U3MEPEHUS JJIMHBI, BBIPa)KaTh OJIHU €IMHUIBI U3MEPEHHUS JJIMHBI YEPE3
IpyTHe.

HaxonuTe, ncnonp3yst 4epTEKHbIE UHCTPYMEHTBI, PACCTOSHUSA: MEXKIY ABYMS
TOYKaMH, OT TOYKH A0 MPSAMOU, IJIMHY MyTH HA KBaJAPATHOW CETKE.

Bbruucnsate mmomanb  (QuUryp, COCTaBIEHHBIX U3  NPSMOYTOJBHUKOB,
UCMOJIb30BaTh pa30MeHNe Ha IPSIMOYTOJIbHUKH, Ha paBHbIE (PUTYpBI, JOCTPAUBAHUE J10
IPSIMOYTOJIBHUKA; TI0Jb30BAaThCsl OCHOBHBIMU E€IUHULAMU HW3MEPEHHs IUIOIIAJN;
BBIpA)XaTh OJIHU €IMHUIBI N3MEPEHUS MJIOMAIHN Yyepe3 Apyrue (Ipu He0OXO0IUMOCTH C
OIIOPOil Ha CIIPABOYHYIO HH(OPMALIHIO).

Pacno3HaBaTh Ha MOAENAX U HM300pPAKEHUSAX MUPAMMIY, KOHYC, LMIUHJIP,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpo, rpaHb, OCHOBAHUE, pa3BEPTKA.

N3o0paxath Ha KJIeT4aTOl Oymare mpsSAMOYTOJIbHBIN TTapajuIeIeITUIIeI.

Bbruncnsate 00bEM NMpsAMOYTOJBHOIO Mapajienenumneaa, Kyoa, 1mosib30BaTbes
OCHOBHBIMHU €JIMHUIIAMH U3MEpeHUs 00bEMa; BbIpa)kaTb OJHU €AMHUIIBI U3MEPEHUS
00béMa uepe3 Apyrue (C ormopoi Ha CIIPaBOYHYHO HH(OPMAIIHIO).

Pemate HecoXHBIE 3a7aud Ha HAXOXKICHME T'€OMETPUYECKUX BEIUMYUH B
NPAKTUYECKUX CUTyalusX (IpU HEOOXOUMOCTHU C BU3YaJIbHOM OIMOpPOii).

OEJIEPAJIBHAS PABOYAS ITIPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA». 7-9 KJIACCBI
Hean udyyeHus y4eOHOro Kypca

AnreOpa sBISETCS OAHUM U3 OIOPHBIX KypCOB OCHOBHOHM TIKOJIBI: OHA
oOecreuynBaeT M3y4YCHUE APYTHX IUCIUIINH, KaK €CTeCTBEHHOHAYyYHOTO, TaK W
T'YMaHUTApPHOTO IUKJIOB, €€ OCBOCHHE HEOOXOIMMO /ISl TPOIOJDKEHUsT 00pa30BaHUS U
B TOBCEIHEBHOW >XWM3HH. Pa3BuTHE y OOy4YalOMMXCS HAYYHBIX MPEACTABICHUU O
MIPOUCXOKICHUN
U CYIIHOCTH alredpandyeckux aOCTpakiuii, crnoco0e OTpakKeHUsi MaTeMaTU4eCKOU



HAyKOW SIBIEHWH W TPOIECCOB B NPUPOJAE U OOIIECTBE, POJHM MaTEMaTHYECKOTO
MOJICTTUPOBAHMs B HAYYHOM MO3HAHWU M B MPAKTHUKE CIOCOOCTBYET (hOPMHUPOBAHHIO
HAYYHOTO MHPOBO33PEHHUS U KAYE€CTB MBIIUICHHUS, HEOOXOANMBIX U aJalTalud B
COBpPEMEHHOM LH(poBOM oOIecTBe. M3ydeHue anreOpbl €CTECTBEHHBIM 00pa3oM
o0ecrieunBaeT  pa3BUTUE  yMEHHA  HaONIOAaTh,  CPaBHUBATh,  HAXOIUTh
3aKOHOMEPHOCTH, TpeOyer KPUTHYHOCTH MBIIUTCHUS, CIIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU JCHCTBHS W BBIBOABI, (POPMYIHPOBATH
yrBepxaeHusa. OcBoeHHE Kypca anreOpbl oOecrednBaeT pPa3BUTHE JOTHYECKOTO
MBIIUICHUS OOYYarOIIUXCS: OHHM HUCIHONB3YIOT JCAYKTUBHBIE W WHAYKTHBHBIC
paccyxjaeHusi, oOOOIIeHHEe U KOHKpETHU3aluio, abCTparupoBaHUE W aHAJOTHUIO.
OOyuenue anrebpe mpeArnojaraeT 3HAYUTENbHBIH O00BEM  CaMOCTOATENbHOMN
NEeSATENbHOCTH  OOYyYaloIIUXCS, TOATOMY CaMOCTOSITEIbHOE pEIIeHHuE 3ajad
€CTECTBEHHBIM 00pa3oM SIBISETCA peaju3aleil JesTeIIbHOCTHOTO TMPUHIUIA
o0y4eHusl.

B crpykrype mporpammbl yueOHOro Kypca «Airedpa» OCHOBHOWM IIIKOJBI
OCHOBHOE MECTO 3aHHMMAIOT COJIEpPKaTEIbHO-METOUYeCKre JuHUM: «Yucma u
BBIUUCIICHUS»; «AJNTeOpanueckue BBIpAXKEHUSN», «YpaBHEHHS W HEPABEHCTBAY;
«Dysakmny. Kaxxaas u3 3THX cofep:KaTeIbHO-METOJUIECKUX JIMHUIA pa3BUBACTCS Ha
NPOTSDKEHUU TPEX JIET M3Yy4YSHHs] Kypca, €CTeCTBEHHBIM 00pa3oM MeperuieTasich U
B3aWMOJICHUCTBYS C JPYTMMHU €ro JTUHUSAMH. B Xo1e m3ydeHus kypca oOyJaromumcs
NPUXOTUTCST JIOTUYECKH PACCyKJaTh, HCIIOJIB30BATh TEOPETHUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3U € 3TUM 11€7€CO000pa3HO BKIIIOUYUTH B MPOrpPaMMY HEKOTOPHIE OCHOBBI
JIOTUKH, TIPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3Jielibl MATEMAaTHYECKOTO 00pa30BaHUs U
CIIOCOOCTBYIOIIME  OBJAJCHUIO  OOYy4YaloOIIMMUCS  OCHOB  YHHUBEPCAJIbHOTO
MaTEMaTUYECKOTO si3bIKa. TakuM 00pa3oM, MOKHO YTBEPKIaTh, UTO COJAEPKATETbHOMN
U CTPYKTYpPHOH OCOOEHHOCTBIO Kypca «AjreOpa» sIBISE€TCA €ro MHTErPUPOBAHHBIN
XapakTep.

Conepxanve nuHUM «Yucna W BBIYHCICHUS CIYXKUT OCHOBOW IS
JaNbHEUIIIEr0o WU3y4YeHUs] MaTEMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYaIOIIUXCS
JIOTUYECKOTO MBIIUICHHS, (OPMUPOBAHUIO YMEHHUS TOJIb30BAThCS alNTOPUTMaMU, a
TaKk)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX /JIsi TOBCEIHEBHOU
KU3HU. Pa3BUTHE MOHATHUSA O YUCJIE B OCHOBHOM IIKOJIE CBSI3aHO C PAIlMOHAIBHBIMU U
UppAlMOHATBHBIMHA YWCIaMU, (OPMHUPOBAHUEM TPEACTABICHUNA O JEUCTBUTEIHLHOM
qucie. 3aBeplieHNne OCBOCHUS YMCIOBOM JTUHUH OTHECEHO K CTapIlieMy 3B€HY 001ero
o0Opa3zoBaHUsI.

Coneprkanue ABYX alreOpandecKux JIMHUNA — « ANreOpandeckre BhIPaKeHU» U
«YpaBHEHUs] U HEPaBEHCTBA» CIIOCOOCTBYET (OPMHUPOBAHUIO Yy OOYYaIOMIMXCS
MaTeMaTUYeCKOTO armapaTta, HEOoOXOIMMOTo Jisi pEHIeHHs 3a/Jad MaTeMaTHKH,
CMEXHBIX MPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3a/lady. B OcHOBHON mikoie
y4eOHBIN MaTepuan TPYNIUPYETCS BOKPYT PaAIlMOHAIBHBIX BBIpaKCHHMA. AjreOpa
JEMOHCTPUPYET 3HAYCHNE MAaTEMAaTHUKH KaK s3bIKa JUIsl TOCTPOCHUSI MaTEeMAaTHYECKUX
MOJIeNIeH, OMUCAHUs MPOIECCOB M SBICHUU peanbHOro mMupa. B 3amaum oOydeHus
anredpe BXOIAT TakKKe MalbHEHINEE pPa3BUTHE AJITOPUTMHYECKOTO MBIIIICHUS,
HEOOXOAMMOI0, B YaCTHOCTH, Ui OCBOEHHS Kypca HMH()OPMATUKH, W OBJIAJCHHE
HaBBIKaMHU JEAYKTUBHBIX paccyxacHuil. [I[peobpazoBanne cCHMBOIBHBIX ()OPM BHOCUT



CBOM crneuuduyeckuii BKJIaJ B Pa3BUTUE BOOOPAXKEHUS, CHOCOOHOCTEH K
MaTeMaTU4eCcKOMY TBOPUECTBY.

Copnepxxanue (hyHKUMOHATbHO-TPAPUYECKON JIMHUM HALEJIEHO Ha IOIy4YeHHE
IIKOJIbHUKAMU 3HAHUU O (PYHKIUSAX KaK BaKHEHIIed MaTeMaTU4eCKOM MOJAeNu s
ONMMCAHMSI U UCCIENOBAaHUA Pa3HO-O0PA3HBIX MPOLECCOB U SABICHUNA B MPUPOJAE U
oOmectBe. M3yueHue 3Toro marepuaina CrocoOCTBYET Pa3BUTHIO Y OOYyYarolUXCs
YMEHHS UCIOJIb30BaTh PA3IMUYHbIE BbIPA3UTEIbHBIE CPEACTBA S3bIKA MATEMATHUKU —
CIIOBECHBIE, CHUMBOJIMYECKHE, Tpaduyeckue, BHOCUT BKjIaa B (OpMHUpPOBAHUE
MPEACTaBICHUN O POJIM MATEMATUKHU B PA3BUTUU LMBWIN3ALUHN U KYJIbTYPBHI.

MecTo y4eOHOro Kypca B y4eOHOM IIaHe

CornacHo yuyeOHOMY TIulaHy B 7-9 Kilaccax wu3ydaeTcsi y4eOHbBIH Kypc
«Anrebpay», KOTOpPBIM BKJIIOUYAET CIEAYIONIMEe OCHOBHBIC pa3/elibl COACPIKAHUS:
«Yucna u BBIUMCICHHS», «AJreOpandyeckue BbIpaXKEHUA», «YPaBHCHUS U
HEpaBEeHCTBa», «DYHKITUN.

VYueOHbIN T1aH HAa u3ydeHue anreOpesl B 7-9 KilaccaXx OTBOJUT HE MeHee 3
y4eOHBIX YacOB B HEJENIO B TCUCHHE KaXKJIOTO Tojia 00y4YeHHUs, BCETO 3a TPHU roja
o0ydeHnus — He MeHee 306 yueOHBIX YacoB.

COLAEPXAHUE YYHEBHOI'O KYPCA «AJITEBPA» (110 TOAAM OBYYEHMUA)
7 KIIACC

Yucia 1 BHIYUCICHUA

HpoOu OOBIKHOBEHHBIE U JECATUYHBIC, MEPEeX0i OT OJHOW (OpMBI 3amucH
npobeit k gpyroil. [loHsiTue palMOHANBHOTO YKCIA, 3alKiCh, CpPaBHEHHE,
YIOPSOUYMBAHUE  PAllMOHAIBHBIX  4YHCel.  ApupMmeTHdyeckue  ACHCTBUSA  C
palMOHAJIbHBIMUA YHMCIaMU. PemieHue 3ajad W3 peajbHOM NPAKTUKM HA 4YacTd, Ha
TpoOHu.

Crerenb C HaTypaJdbHBIM TIOKa3aTeNeM: OMpECIIeHre, MpeoOpa3oBaHue
BBIPQKCHUI Ha OCHOBE OTIPEICTICHUS, 3aITUCh OOJIBIITUX YHCEIL.

[IpotieHTsl, 3anMKuch TPOLIEHTOB B BUJIE IpoOU U ApOoOU B BUAE MPOLIEHTOB. TpH
OCHOBHBI€ 33J1a4/ HAa IIPOLIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON ITPAKTUKH.

[IpumeHeHrMEe  NPHU3HAKOB  JEIMMOCTH, pa3j0KEHUE HAa  MHOXKHUTEIH
HaTypaJbHBIX YUCEIL

PeanpHpie  3aBUCMMOCTH, B TOM  4YHClIe TpsMas W oOparHas
MPONOPLIMOHAIIBHOCTH.

AuredOpanyeckue BbIpaKeHUA

[lepemeHHBIE, YKMCIIOBOE 3HAYEHUE BBIPAXKEHUA C MEPEeMEHHOM. [lomyctrmblie
3Ha4YeHUs nepeMeHHbIX. [IpencraBneHue 3aBUCMMOCTH MEXAY BEIMYMHAMHU B BUJEC
dbopmyibl. Beraucienus mo Gpopmynam.

[IpeoGpazoBanre OYKBEHHBIX BBIPAKCHUM, TOKICCTBEHHO PAaBHBIC BBHIPAKEHUS,
npaBujia NMpeoOpa3oBaHUsl CyMM U MPOU3BEACHHI, MpaBWIIa PACKPBITUS CKOOOK M
MIPUBEICHUS MOAOOHBIX ClIaraeMbIX.

CBoJCTBA CTENEHU C HATYPAJIBHBIM ITOKA3ATEIEM.



OnHowreHsl 1 MHOrousneHbl. CreneHb MHorowieHa. CroKeHHe, BBIYMTAHUE,
YMHOEHNE MHOTOWICHOB. @OpPMYJIbl COKPAIEHHOTO YMHOXKEHHUS: KBAAPAT CYMMBbI U
KBaApar pazHocTH. PopMmysia pa3HOCTH KBaAparoB. Pa3nokeHne MHOIOWICHOB Ha
MHOKUTEIIN.

YpaBHeHus

VYpaBHeHUE, KOpPEHb YypaBHEHUs, IMpaBuia MpeoOpa3oBaHMs ypaBHEHUS,
PaBHOCUJIBHOCTbh YPABHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOM IIEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YpaBHEHUs, PELICHNUE JIMHENHBIX ypaBHEHHI. COCTaBIIeHHE YPAaBHEHUM IO YCIOBUIO
3a1aud. Pemenne TEKCTOBBIX 3a/1a4 ¢ MTOMOIIbIO YPABHEHHIA.

*JluneliHOe ypaBHEHHUE C JBYMs IIEPEMEHHBIMU U ero rpaduk 2. CucremMa IByX
JUHEWHBIX YpPAaBHEHUN C JAByMs IIEPEMEHHBIMH. PelieHue CcucTteM ypaBHEHUM
crocoboM mojicTaHOBKU. [IpuMepsl perieHusi TEKCTOBBIX 3a7a4 ¢ MOMOIIbI0 CUCTEM
YPaBHECHUM.

DyHKUMHA

Koopaunara toukn Ha npsimMoil. UuciaoBble MpOMEXKYTKU. PaccTosiHne Mexmy
IBYMSI TOYKaMH KOOPJIUHATHOM MPSIMOiA.

[IpssmoyronbpHas cuctema koopauHat, ocu OX u Oy. AGciucca v opIuHATa TOUKH
Ha KOOpJIMHATHOU TuiockocTH. [lpumepsl rpadukos, 3anaHHbIX Gopmynamu. UteHue
rpaUKOB peaIbHbIX 3aBUCIMOCTEH.

[ousitue Gynkiun. I'paduk dynkuuun. CroiictBa pyHkuuit. Jlunerinas QyHkus,
e rpaduk. I'padpuk pyuxkumm Yy = kx + b. *I'paduueckoe pemieHue JIHHEHHBIX
YpaBHEHUMN U CUCTEM JIMHEHHBIX YPaBHEHUM ™.

8 KUIACC

Yucia 1 BBIYUCICHUA

KBampaTHeii kopeHr u3 uwucia. *IloHstue 00 HpparMOHAIHPHOM 4YHUCIIE.
JlecsTuunble TpUOIMHKEHHST UppalMOHAIBHBIX uncen™. CBoiicTBa apudMeTHIecKux
KBaJIpaTHBIX KOPHEW M WX MPUMEHEHUE K MPeoOpa30BaHUIO YUCIOBBIX BHIPAKEHUN U
BEIYUCIICHUSAM. *J{efCTBUTEIbHEBIC Ynca™.

Crenens ¢ UenabIM NOKa3zaTesneM u €€ cBorictBa. CTaHapTHas 3alUCh YMCIA.

AJire0panvecKne BbIpasKeHU s

KBagpaTHsiil TpEXuiieH; pa3noKeHUue KBapaTHOTO TPEXUJIEHA HA MHOKHUTEIIH.

AnrebGpandeckass apoOb. OCHOBHOE CBOMCTBO anreOpandeckoil apooOw.
CrnoxeHue, BBIUMTAHHE, YMHOXKCHHE, JICJICHHE  anreOpandeckux  JpoOeit.
PanronanbpHbIe BRIpOXKEHHS M KX TTPEOOpa30BaHUE.

YpaBHeHUs] 1 HEPABEHCTBA

KBagpatHoe ypaBHeHue, (popMmyrna KOpHEH KBagpaTHOro ypaBHeHHsA. *Teopema
Buera™. Pemenne ypaBHeHUH, CBOISIIMXCS K JIMHEHHBIM U KBaapaTHBIM. [Ipocrtetimme
TpOOHO-pAIIMOHATIEHBIC YPABHEHHUS.

*T'paduyeckas uHTEpHIpETAIMS YPABHEHHUHN C ABYMS NMEPEMEHHBIMA M CHCTEM
JUHEHHBIX YypaBHCHHWA C JABYyMS TepeMeHHbIMU™. [IpuMepsl pemeHus cucrtem

2 3,I[CCL n aajce * * 0003HAYECHBI TEMbI, U3YUCHHNEC KOTOPLIX MMPOBOAUTCA B O3HAKOMUTCIIbHOM ILJIAHE. Heaaror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOoro mMarcpuaJjia.



HEJIMHENHBIX YPAaBHEHUN C IBYMS IEPEMEHHBIMH.

Periennie TeKCTOBBIX 3aj1au aareOpandyeckuM CrocoooM.

HuciioBele HEpABEHCTBA U UX CBOWCTBA. HepaBEHCTBO C OJHOM NEPEMEHHOM.
PaBHOCUIIBHOCTH HEpaBEHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTembl JINHEMHBIX HEPABEHCTB C OJJHOM NIEPEMEHHOM.

DyHKUUHT

[Honstue gpynkuuu. OONaCTh ONpeAesieHus U MHOKECTBO 3HAYEHUHN (PYHKITUH.
CrnocoObl 3aanust QyHKLIHMA.

I'padpux ¢dynkuumu. Yrenune cBoiictB PyHkuu mno e€ rpaduky. IIpumeps
rpadukoB GyHKUIHMA, OTpa)KaIOIKUX peaJbHbIE IPOLECCHI.

OYHKIMK, ONKCHIBAIOIIME TMPAMYIO M OOpaTHYIO MpONOpPLHUOHATbHBIC

k
3aBUCUMOCTH, UX rpaduxu. Dyaxmuny = X2y = X3,y = 4/x, ¥ = *I'paduueckoe

pelieHre ypaBHeHUM U CUCTEM YpaBHEHU ™.

9 KUIIACC

Yucia v BbIYMCICHUS

PanronanpHble yucia, *UppalnMoHaIbHBIC YMCIa, KOHCUYHbIC M OCCKOHECUHBIC
JeCATUYHBIE IPoOH. MHOXKECTBO IEUCTBUTEIBHBIX YUCEN; TEHCTBUTEIILHBIC YUCTIA KaK
OCCKOHEUHBbIE JecATUYHbIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXIY
MHOKECTBOM JIEUCTBUTENBHBIX YACENI U KOOPAUHATHON IPSIMOM.

CpaBHeHUE  JCHCTBUTENBHBIX 4HCeN, apupMeTUYecKue ACHCTBUS ¢
JEHUCTBUTEIBHBIMU YUCTAMU ™.

Pa3mepbl OOBEKTOB OKPYKAIOIIETO MHUpa, JUIMUTEILHOCTh MIPOIECCOB B
OKpPY’KaroIIeEM MHpE.

[Tpubnux€nHoe 3HaUEHWE BEIMYUHBI, TOUHOCTH NpuOIMxKeHus. OKpyrieHue
yucen. [Ipukuaka v olieHKa pe3yJIbTaTOB BHIYUCIICHUM.

YpaBHeHUs U HEPABEHCTBA

JluneriHoe ypaBHeHHE. PermieHne ypaBHEHUM, CBOASIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PenieHue ypaBHEHUN, CBOISIIMXCS K KBaAPaTHBIM.
bukBanparHoe ypaBHeHue. *Tlpumepnl perieHuss ypaBHECHUH TpeTheld M 4eTBEPTOU
CTETICHEW pa3IoKEeHUEM Ha MHOKHUTEITH ™.

Peuiennie 1poOHO-palliOHANIBHBIX YPABHEHHUIA.

Pemmenue TeKCTOBBIX 3a/1a4 anreOpandeckKiuM METOIOM.

VYpaBHeHUEe C NIByMs TEpeMEHHBIMH U ero rpaduk. Pemenue cuctem aByX
JIMHEMHBIX YPAaBHEHUW C JBYMs MEPEMEHHBIMU. PelieHue cucrtem IByX ypaBHEHUH,
OJTHO U3 KOTOPBIX JIMHEHHOe, a Jpyroe — BTOpPOi cremeHu. [ padudeckas
VHTEPNPETALNS CUCTEMBI YPABHEHUM C IByMS IEPEMEHHBIMHU.

Pemmenue TeKCTOBBIX 3a/1a4 anredpandecKuM CriocoOOM.

HucnoBble HEPABEHCTBA M UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemenue cucrem
JVMHEMHBIX HEPABEHCTB C OJHOM TniepeMeHHOM. KBaapaTHble HEpaBEHCTBA.
I'paduueckass wHTEpHpeTansi HEPABEHCTB W CHCTEM HEPABEHCTB C JBYMS
[IEPEMEHHBIMHU.



DyHKIUT
KBagpatnunas ¢ysukuus, e€ rpadpuk u cpoiictBa. Ilapabona, koopauHaThI
BEPIIMHBI apadoIbl, 0Cb CAMMETPHUH MapaboJIbI.
['paduku (GyHKIHI: y = kX, y = kx + b, y = X%
k o
y = +x, ¥ = ~ M X CBOJHCTBA.

YucoBble NOCTEI0BATEIHHOCTH U MPOrPecCHU

[loHsiTHE 4YMCIOBOM MOCIENOBATEIBHOCTH. 3aJaHUE IOCIEI0BATEIbHOCTH
pEKyppeHTHOI popMynol u hopmysoit N-ro uieHa.

Apudpmernyeckas U reoMerpuueckas mnporpeccur. PopMmynbl N-ro ujieHa
apu(PpMETHUYECKON U FreOMETPUUYECKON IPOrPECCH, CYMMBI MEPBHIX N YJIEHOB.

*N300pakeHne YICHOB apu(METUYECKOW W TEeOMETPUYECKOW MPOTrpecCHid
TOYKaMHM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEMHBIM M DKCIIOHEHUHMAIbHBIM POCT.
CnoXHbIE TTPOIIEHTHI ™.

IIJTAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATBI OCBOEHHMA
®EJIEPAJIBHOM PABOYEN ITPOI'PAMMBI KYPCA «AJITEBPA»

OcBoenue yueOHOro Kkypca «AnreOpa» Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUs JOJKHO OOECreYuBaTh JOCTHKEHHE CICAYIOMMUX TMPEIMETHBIX
00pa3oBaTeIbHBIX PE3yJIbTATOB:

7 KIIACC

Yucia 1 BHIYMCICHUA

BrimonHaTh, couyeTass yCTHbIE W THUCbMEHHBIE MNPUEMBI, apuMeTHUecKue
NENUCTBHS C PALMOHAIBHBIMU YHCIIAMH.

HaxonuTe 3HaueHUsT 4YMCIOBBIX BBIPAKEHUI; MPUMEHSATH Pa3zHOOOpa3HbIE
CrocoObl M TPUEMBI BBIYMCICHUS 3HAYEHUN JIPOOHBIX BBIPAKEHUH, COJEpIKAIUX
OOBIKHOBEHHBIC U JICCSITUYHBIC APOOH.

[lepexomuth OT omHOW (OPMBI 3alMCH YHUCENl K Jpyroi (mpeoOpa3oBLIBATH
JECATHUHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO NECATHYHYIO NIpoOb). CpaBHHBATh U
yHOPSAI0YUBATh PAllMOHAJIBHBIEC YHCIA.

OKpyIJIsITh YHCIa.

BpINOJHATE NPUKUAKY U OLEHKY pE3y/bTaTa BBIUYMCICHUMN, OLICHKY 3HAYEHUU
YUCJIOBBIX BBIPAKCHUMN.

BbINonHATh AEHCTBUS CO CTENIEHSIMU C HATYpabHBIMU [TOKAa3aTeNsAMHU (C ONOPOn
Ha CIIPaBOYHYIO WH(DOPMAITHIO).

[IpuMeHsTh NPU3HAKK AEIUMOCTH, PA3I0KEHHE HA MHOXKHUTEIIN HAaTypallbHBIX
YUCEJL.

Pemate mnpocrelilliue MNpPakTUKO-OPUEHTUPOBAHHBIC 3a/aud, CBS3aHHbBIE C
OTHOLLEHHUEM BEJINYMH, MPOIMOPLIMOHATIEHOCTHIO BEJIMYMH, MPOLIEHTAMU;
MHTEPIPETUPOBATH PE3YJIHTATHI PEIICHUS 3a7a4 C YYETOM OrPaHUYEHUM, CBSI3aHHBIX CO
CBOMCTBaMHU paccMaTPUBAEMBIX OOBEKTOB.

AuredOpanyeckue BbIpasKeHUsI



OpueHTUpOBaThCSA B TOHATUSIX W ONEpUpPOBaTH Ha 0a30BOM YpPOBHE
anreOpanyecKkoil TepPMUHOIOTHEN U CUMBOJIUKOM.

Haxonuth 3HaueHusi OYKBEHHBIX BBIPQXKEHHM TMpU 3aJaHHBIX 3HAYCHUSIX
MePEMEHHBIX.

BrinonusaTe npeoOpa3oBaHus 1EIOT0 BBIPAKEHHS] B MHOTOYJIEH MPUBEICHUEM
MOAOOHBIX CJIaraeMbIX, PACKPBITUEM CKOOOK.

BoIlonHAT yMHOXKEHHE OJIHOWIEHAa Ha MHOTOWIEH W MHOTOWYIeHa Ha
MHOTOYJIEH, MPUMEHATH (POPMYJIbI KBaJpaTa CYMMBbI M KBaJipaTa pa3HOCTH (C OMOpoi
Ha CIPaBOYHYIO0 HHPOPMAITHIO).

OcyliecTBIsATh Pa3ioKEHUE MHOTOWICHOB HAa MHOXHUTEIM € TOMOIIBIO
BBIHECEHHUSI 32 CKOOKM OOIIEro MHOXHUTENS, TPYNIUPOBKH CJIaraeMbIX, MPUMEHEHUS
dbopMysT COKpaIIEHHOTO YMHOXKEHHUSI (C OMOPOii Ha CIIPABOYHYIO HH(OPMAIIUIO).

[TpumensTh TpeoOpa3zoBaHusi MHOTOUJICHOB JIJIsl PEIICHUs Pa3IUYHBIX 3a7a4 U3
MaTeMaTHKH, CMEXKHBIX TTPEAMETOB, U3 PEATBHON MPAKTUKH.

Hcnonw3oBaTh CBOMCTBa CTENEHEW C HATypalbHBIMHM TIOKA3aTeNsAMHU IS
npeoOpa3oBaHus BEIPAYKEHUM (C OMOPO HAa CIIPABOYHYIO HH(OPMAIIUIO).

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiate nuHeWHBIE ypaBHEHHUS C OJHOM TEPEMEHHOM, MPUMEHSS TMpaBuUia
nepexojia OT UCXOAHOTO YPaBHEHUs K paBHOCWIBHOMY emy. [IpoBepsTh, ABIsIETCS U
YHUCJI0 KOPHEM yYpaBHEHHUSI.

Nmerts mpencrabiieHre O rpadUuecKUX METOJaX MPH PEIICHUU JIMHEHHBIX
YPaBHEHHI U UX CUCTEM.

[lonOupaTes mnpuMepbl Map YHCEN, SBISIOMIUXCS pPEIICHUEM JUHEHHOTO
YpaBHEHHUS C IByMsI IEPEMEHHBIMU.

CtpouTh B KOOPJIMHATHOM IIOCKOCTH rpaduK JTUHEHHOTO YpaBHEHUS C ABYMsI
NepPEeMEHHBIMU; TTOTB3YSACh TPaUKOM, MPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

PemaTte cucteMbl ABYX JMHEHHBIX ypaBHEHUHN C JBYMS MEPEMEHHBIMH, B TOM
guce rpadgudecky (C omopoi Ha aarOpUTM YICOHBIX IEHCTBUI).

CocTtaBnats (1OCJie COBMECTHOTO aHaJKM3a) U pelliaTh JUHEHHOE YpaBHEHUE UIIH
CUCTEMY JIMHEWHBIX YpaBHEHUU II0 YCIOBUIO 3aJa4yd, HHTEPIPETUPOBATH B
COOTBETCTBHH C KOHTEKCTOM 3a/1a4U MOJIYYCHHBINA PE3yNbTaT.

Koopaunatel u rpagpuxu. ODyHKUUU

N3o0paxaTh Ha KOOPAUMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KU, MHTEPBAJIbI; 3aMUCHIBATh YHCIOBBIE MPOMEKYTKH Ha
anredpandecKkoM S3bIKE.

OTrMeuaTh B KOOPAMHATHOW IJIOCKOCTHM TOYKU MO 3aJaHHBIM KOOpJIHHATaM;
CTpouTh rpaduku TUHEHHBIX QyHKIHA. CTpouth rpaduk Gyakmwum Yy = kKX + b.

OnuceiBaTh € TIOMOIIBI0 (DYHKIHMI HW3BECTHBIE 3aBUCHUMOCTH  MEXKIY
BeTMYMHAMU (IO aNTOPUTMY YYEOHBIX TEWUCTBUIA): CKOPOCTh, BPEMS, PaCCTOSHUE;
1IEHa, KOJINYECTBO, CTOUMOCTD; MPOU3BOAUTEIBHOCTD, BpEMS, 00BEM PaOOTHI.

HaxonuTh 3HaueHne GyHKIMHU O 3HAYEHUIO €€ apryMeHTa.

[Tormmate rpaduyeckuii crnocod MpeAcTaBiICHUS W aHaidn3a WHGOPMAINH,
W3BJICKATh ¥ MHTEPHPETUPOBATH MHGOPMAIHIO U3 TPA(UKOB PEATBHBIX MPOIECCOB U
3aBUCHMOCTEM.



8 KUIIACC

Yuciaa v BbIYMCICHUSA

Hcnonb3oBaTh HayajdbHBIE MPEJICTABICHUS O MHOMKECTBE JCHCTBUTEIBHBIX
yucen JJIsi CpaBHEHUS, OKPYIJICHUS U BBIUUCICHUM; M300pa)kaTh JCHCTBUTEIIbHBIC
YyCila TOYKAMU Ha KOOPAUHATHOU IPSIMOU.

[IpuMeHsTh TOHATHE apUPMETUUECKOrO KBAJAPATHOTO KOPHS;, HAXOIUTh
KBaJpaTHbIE KOPHH, HCIOJB3ys TP HEOOXOAUMOCTH KAIBKYJISITOP; BBINOJIHATH
npocTeiiime mnpeoOpa3oBaHUs BBIPAKECHUHM, COACPKAIMX KBaJpaTHBIE KOPHH,
HCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnons3oBaTh 3amucu OOJBIIMX W MajbIX YHUCET C MOMOIIBIO JECATUYHBIX
npoOeii u creneHedt yucna 10.

AJire0panyvecKue BbIpaKeHU s

[IpyMeHAT, MNOHSATHE CTENEHW C LEJbIM  TO0Ka3aTesieM, BBINOJHSATH
npeoOpa3oBaHusl BBIPAKEHUHM, COAEp)KALUIUX CTENeHH C IEeJNbIM IoKa3arenem (c
UCIOJIb30BaHUEM CIPABOYHON MHPOpPMALIHH).

BrINoOHATE HECTOXKHBIC TOXKJIECTBEHHBIE MPEOOpa30BaHUs PaAIlMOHATBHBIX
BBIPOKCHUH HA OCHOBE MPaBWJI JICUCTBUN HAJl MHOTOUYICHAMU W aireOpanyecKuMu
JIPOOSMHU.

PackianpiBaTh KBaIpaTHBIN TPEXWICH HA MHOXKHUTEH.

[IpumensTh IpeoOpa3oBaHMs BBIPAXKEHUN ISl PEIICHUS Pa3IMYHBIX 33/1a4 U3
MaTE€MAaTHKH, CMEKHBIX IPEAMETOB, U3 PEATbHON MPAKTHKHU.

YpaBHeHUs 1 HEPABEHCTBA

Pemiate nuHeNHbIE, KBaIpaTHBIE YPaBHEHUS (C MCIIOIB30BAHUEM CIPABOYHOU
uHbOpMAIMKM) U pallMOHANIbHBIE YpPaBHEHUS, CBOIAIIMECS K HUM, CHUCTEMBbI ABYX
YPaBHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOAUTE MpOCTENIIINE HCCIIEIOBAHUS YPABHEHHI U CUCTEM YPaBHEHHI1, B TOM
quclie ¢ MPUMEHEHHEM TpaduuecKux MpeACTaBICHUN (yCTaHABIUBATh, UMEET JIU
YpaBHEHUE WJIA CUCTEMA YPAaBHEHUH PEIICHUs, €CIIU MUMEET, TO CKOJIBKO, U TIp.) C
OTIOpPOH Ha aJITOPUTM YUCOHBIX JEHCTBUM.

[lepexonuth OT ciIOBeCHOW (GOPMYJIHMPOBKH 3a7adyd K €€ anreOpandeckoun
MOJENH C TOMOUIBI0 COCTaBJICHHS YpPaBHEHUSI WM CHUCTEMbl ypaBHEHUHU,
UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN PE3yNbTAaT.

[IpuMeHSTh CBOIICTBA YMCIOBBIX HEPABEHCTB [IJIsl CPABHEHHUS, OLIEHKH; pElIaTh
JUHEWHBIC HEPABEHCTBA C OJHOM MEPEMEHHONW W UX CHCTEMBI; JIaBaTh IpapuUICCKYIO
WJUTIOCTPALMIO MHOYKECTBA PEIICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUA

OnepupoBath Ha 0a30BOM ypOBHE (YHKIIMOHAIBHBIE TOHSATUA M S3BIK
(TepMUHBI, CUMBOJUYECKHE O00O3HAUYEHUs); OMNPEAECIATh 3HAUEHUE (PYHKIHMH IO
3HAYEHHUIO apryMEHTa; OMPENesaTh CBOMCTBA (PyHKIMH 1O e€ TpaduKy.

CtpouTh rpauKy dMeMeHTapHbIX QyHKImi Buga , Y = X2,y =X3,y =+/x ,y =

k o o ..
~> OTIUCBIBATH CBOMCTBA YHCIIOBOH bynkiuu mo e€ rpaduky (mpu HEOOXOIUMOCTH C

HaIpaBJIAIONIEH TOMOIIIBIO).



9 KUIIACC

Yucia 1 BHIYMCICHUA

CpaBHUBATH U YNIOPSAA0YMBATH PALlMOHAJIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BeinonHAThs apudmMeTruyeckre JeMCTBUS C pallMOHATbHBIMHU YUCIIAMU, COYEeTast
YCTHBIE U IHMCBMEHHBIEC IIPUEMBI, BBIIOJHATH BBIYUCICHHUS C UPPALMOHAIBHBIMU
YUCIIaMHU.

Haxonuts 3HaueHUs CTENEHEN ¢ LENbIMU NIOKA3aTeIsIMU U KOPHEHN; BBIYUCIIATH
3HAYEHHUsI YUCIIOBBIX BBIPAKECHUM.

OKpyrJisIiTh  NEUCTBUTENBHBIE 4YHUCJA, BBINOJIHATh MNPUKUAKY pE3ysbTaTa
BBIYMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKECHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemate nuHENHBIE U KBAaJpaTHBIC YPABHEHUs, YPABHEHUS, CBOISAIIMECS K HUM,
npocTeiiime ApoOHO-pallMOHAIbHbBIE YPaBHEHHUS.

Pemate mnpocreine CHUCTEMBI JABYX JIMHEMHBIX YPaBHEHUU C JAByMs
IIEPEMEHHBIMH U CUCTEMBI IByX YPABHEHHM, B KOTOPBIX OHO YPABHEHUE HE SIBIISCTCS
JUHENHBIM (110 BU3YaJIbHOM O1ope).

Pemate mnpocTeiilivie TEKCTOBBIE 3aJayd  alreOpanyeckuM CIOCOOOM C
IIOMOLIBI0 COCTABJICHUS YPaBHEHUs WJIM CUCTEMbI JBYX YPaBHEHUH C JAByMs
[IEPEMEHHBIMH.

IIpoBOIUTE MPOCTENIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B TOM
quciae ¢ NPUMEHEHHEM TIpaduyecKuX IpeacTaBiIeHU (ycTaHAaBIUBaTh, UMEET JIU
YPaBHEHME WJIM CUCTEMA YPABHEHUM pELIEHUs, €CIIM UMEET, TO CKOJIBKO, U IIp.).

Pemarps nuHelHble HEpaBEeHCTBA, KBaJpaTHbIE HEPaBEHCTBA; M300pakaTh
pelIeHre HEpPaBEHCTB HAa YHCIIOBOM NPSIMOM, 3allMChIBATh PELICHHE C ITOMOIIBIO
CHUMBOIJIOB.

Pemrats cucTteMbl IMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOYAIOLIHE
KBaJpaTHOE HEPABEHCTBO; N300pakaTh PEIICHUE CUCTEMbl HEPABEHCTB Ha YUCIIOBOM
IIPSIMOM, 3aIIMCBHIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELLICHUN PA3JIMYHBIX 3a7a4.

DOyHKUUMN

Pacno3naBath (yHKUMH u3yuyeHHBIX BHJOB. [loka3piBaTh CXeMaTUUYECKU
PACIIOIOKEHUE Ha KOOPAMHATHOM IIOCKOCTH rpadukoB dyHkiwid Buaa: Y = KX, Y = kx

K .
+b ,y=a?+bx+c,y=x%y=+x, Y= ~ B 3aBHCHMOCTH OT 3HAYCHHI

K03 (PHUIMEHTOB; OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpouth M m300pakaTh CXEMaTUYECKU TpauKy KBaJIpaTHYHBIX (DYHKIIHH,
OIMMMCHIBATh CBOWCTBA KBAJPATUUHBIX (PYHKIMH 1O UX Tpaduxam.

PacrioznaBaTh kBagpaTuyHyr0 (QYHKIHIO MO ¢GopMyse, TPUBOIUTH MPUMEPHI
KBaIpPATUIHBIX O YHKIIHMA U3 peaTbHOU KU3HU, QU3HKH, TEOMETPHH.

YucaoBble MOCJI€10BATEIHLHOCTH H MIPOrPeccHm

PacrioznaBaTh apuMeTHUeCcKyr0 U TEOMETPUIECKYIO TPOTPECCUU TIPH Pa3HBIX
crnoco0ax 3a1aHusl.

BeImONTHATS  BBIYMCIICHUS C  HWCIOJIb30BaHWEM QopMyn N-ro  4jeHa
apu(PMETHIECKO W TEOMETPUYECKOW MPOTpPecCHii, CyMMBbI TEpBbIX N dieHOB (C
OMOpOil Ha CIIPABOYHYIO MH(POPMAIIHIO).



PemaTe 3aaun, CBSI3aHHBIE C YUCIOBBIMU MOCIEA0BATENLHOCTSIMHU, B TOM YHUCIIE
3aJa4yl M3 pealbHOM JKM3HU (C HCIOJIB30BAHMEM KaJbKYJIATOpa, LU(PPOBBIX
TEeXHOJIOTHI).

OENEPAJIBHASA PABOYASA ITPOT'PAMMA YYEBHOTI'O KYPCA
«'EOMETPUSA». 7-9 KIIACCBI
Hesun n3yyeHust yueOHOro Kypca

O6mue uenu uzydenus yueOHoro kypea «I'eomerpusi» npeacrasinensl B [IOOI1
OOO. Onum 3akiIrOyarTCs, NPEXAE BCErO B TOM, YTO HA YpOKax TIE€OMETpUHU
oOydaromuiicss y4uTcd MPOBOAUTH JOKa3aTelIbHbIE PACCYXKACHUS, CTPOUTH
JIOTUYECKUE YMO3aKJIIOUEHMS, JIOKA3bIBaThb HCTUHHBIE YTBEPKICHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKAECHHUS «OT MPOTHUBHOIO», OTINYAThH
CBOICTBa OT MpPHU3HAKOB, (HOPMYyIUpPOBaTH OOpaTHBIE yTBepxKAeHUs. B o0ydenun
YMEHUIO PACCYXJAaThb COCTOMT Ba)KHOE BOCIHUTATEIbHOE 3HAYEHHUE H3YUYEHUS
TEOMETPHH, IPUCYIIIEE UMEHHO OTEUYECTBEHHON MAaTeMAaTUUYECKOM LIKOJIE.

Bropoii uenpt0 u3ydeHUsT TE€OMETpPUU SABISIETCS HCMIOJb30BaHUE €€ Kak
MHCTPYMEHTA IPU PEUICHUM KaK MaTEMAaTHYECKUX, TaK M MPAKTHUYECKUX 3azad,
BCTPEYAIOIINUXCA B PEATBHON )KU3HU. DTOMY COOTBETCTBYET BTOPAsi, BBIYUCIUTEIbHAS
JUHUAA B W3YYEHUM TE€OMETPUM B IIKOJE. IS 3TOro y4HUTENH0 PEKOMEHAYETCS
nox0upaTh 3aJa4yd MPAKTUYECKOTO XapakTepa JUisi pacCMaTpUBAEMBIX TEM, YUYUTh
00y4arouMxcs CTPOUTh MAaTEMATUYECKUE MOJEIN PEATbHBIX JKU3HEHHBIX CUTYallUH,
[IPOBOJIUTH BBIUKUCICHUS U OLICHUBATH aJCKBATHOCTb IIOJYYEHHOI'O pPE3YJbTaTa.
KpaiiHe BaXHO NOAYEPKUBATH CBA3M TIEOMETPUM C JAPYIMMHU IpeIMETaMy,
MOTHUBHUPOBATh HCIIOJIb30BAaTh OIPEIEIICHUSI T'€OMETPUYECKUX (UIYyp U TOHSATHUH,
J€MOHCTPUPOBATH IPUMEHEHHUE MOIYYEHHbBIX YMEHUH B (PU3HKE U TEXHUKE. DT CBSI3U
HaunOosiee sIpKo BUIHBI B TeMax «BekTops», « TpuronoMerpuueckue COOTHOIIECHUS»,
«Meton koopauHaT» U «Teopema [Tudaropar.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CormacHo yuyeOHOMY TIUTaHy B 7-9 Kilaccax wH3ydaeTcsi y4eOHBIH Kypc
«I'eomeTpusi», KOTOPBIM BKIIOYAET CIEAYIOUIME OCHOBHBIE Pa3lEibl COACPIKAHMS:
«["eomeTpuueckue GUTypsl U UX CBOHMCTBAY, «3MepeHrne reoMeTpruIeCKIX BETHIUH,
a Takke «JlexapToBbl -KOOpPAMHATBI Ha IUIOCKOCTW», «BekTopsl», «/IBrkeHHs
miockoct» U «IIpeobpazoBanust o100 ».

VY4eOHbIll MIaH MpeaycMaTpyuBaeT U3ydeHUE reoMeTpun Ha 0a30BOM YPOBHE,
UCXOIs U3 HE MeHee 68 yueOHBIX 4acoB B y4€OHOM TO/Y, BCETO 3a TPH roja 00y4deHus
— He MeHee 204 yacos.

COJIEPYKAHME YUYEBHOI'O KYPCA «TEOMETPHSI» (IIO TOIAM
OBYUYEHUS)

7 KIIACC

Hauanbabie nonsTusa reomerpun. Touka, npsimMasi, OTPE30K, JIyd. Yrou. Buasl
yriioB. BeprTukanbHble UM CMEXHbIE yribl. buccektpuca yria. Jlomanas,



MHOTOYTOJIbHUK. [lapaiienbHOCTh U NepneHuKYIAPHOCTb MPSMBIX.

*CummMeTpuunbie  Gurypsl. OCHOBHBIE CBOWCTBA OCEBOH CHMMETPUH ™S,
[IprmMepsl CHMMETPUU B OKPY’KAIOILIEM MUPE.

*OCHOBHBIE TTOCTPOCHUS C TIOMOIIBIO [IUPKYIIS U THHEHKHT ™.

Tpeyronasnuk. Beicota, MmeanaHna, OuccekTpuca, ux cBoicTBa. PaBHoOepeHHBIN
Y PAaBHOCTOPOHHUU TPEYrobHUKU. HEpaBeHCTBO TpeyroiabHUKA.

CBolicTBa U MPU3HAKU PaBHOOEIPEHHOr0 TpeyrojbHuKa. [Ipu3Haku paBeHCcTBa
TPEYTOJIbHUKOB.

CBolicTBa M MpU3HAKKU HapajulesIbHbIX OpsiMbIX. CyMMa YIJIOB TPEyroibHHUKA.
Breminue yribl TpeyrojibHUKa.

[IpsimoyronibHbIM  TpeyroibHUK. CBOMCTBO MeJUaHbl  MPSIMOYTOJIBHOTO
TPEeYrojibHUKa, MPOBEAEHHON K TunoTeHy3e. [Ipu3Haku paBeHCTBA MPSIMOYTOJIbHBIX
TPEYroJbHUKOB. [IpSIMOYTONbHBINA TPEYroJbHUK C YIiioM B 30°.

HepaBencTBa B reoMeTpuu: *HEpPaBEHCTBO TPEYTrOJIBHUKA™, HEPaBEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OoJsibLIeEM Yrile W OOJbIlIeld CTOPOHE TPEYrOJIbHUKA.
[lepnieHauKyIAp U HAKJIOHHAS.

*T'eomerprueckoe MecTo TOYeK.* buccekrpuca yriia © CepeauHHBIN
NEPICHIUKYIISIP K OTPE3KY KaK T€OMETPUUYECKHE MECTa TOUECK.

OKpy>KHOCTB M KPYT, XOp/ia U IUaMEeTp, UX CBOMCTBA. B3anMHoOe pacnosioxxeHue
OKpyX)HOCTH W mpsamon. KacarenpHass M cekymas K OKpPYXHOCTU. OKpY>KHOCTb,
BIIMCaHHAas B Yroj. BrimcanHas v onucaHHas OKPY>KHOCTH TPEyTrOJIbHUKA.

8 KUIACC

UYetsipéxyronpHuku. [lapamienorpamm, ero npu3Haku U cBoWcTBa. YacTHbIE
Clly4aW TMapajuieJorpaMMoB (IIPSIMOYTOJIbHUK, pOMO, KBaapaT), WX NpPHU3HAKU U
cBoiictBa. Tpameumsi, paBHOOOKas Tpamerus, € CBOHCTBA W IPU3HAKHU.
[IpssMmoyronbHast Tpanemus.

*Meton yaBoeHus Meauansl. LleHTpanbHas cuMMeETpHs.

Teopema @aneca u TeopemMa 0 NPONOPLHOHAIBHBIX OTpe3kax. CpelHUe TUHUU
TpeyroibHUKa U Tpanenuu. L{leHTp Macc TpeyrojbHHKaA.

[Togobue TpeyronpHUKOB, KOdhduImeHT mnomodus. IIpusHakum momOOHUS
TpeyroidbHUKOB™. [IpuMeHenne moo0us mpu perieHn: MPAaKTHYEeCKUX 3a/1a4.

CpoiicTBa momaneld reoMmerpudeckux ¢uryp. DopMmynsl s IUIOMIAAH
TPEYroJibHUKA, TMapauierorpamMma, pomba u Ttpamenuu. OTHOIICHHE IUIOIAIeh
MOI00HBIX GUTYP.

Brruncnenue miuomaned TPEyroJbHUKOB M MHOTOYI'OJIBHUKOB Ha KIJIETYATOMN
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemieHun
MMPAKTUYECKUX 3a7a4.

CuHyC, KOCHHYC, TaHI€HC OCTpPOTO yrjia MpsIMOYTOJIbHOTO TpPEYTroJIbHHKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. TpUroHOMeTpruiecKrue GYHKIIMHA YTI0B
B 30° 45° u 60°.

8 SHCCL n aajce * * 0003HAYECHBI TEMbI, U3YUCHHUEC KOTOPLIX MMPOBOAUTCA B O3HAKOMUTCIIBHOM IIJIAHE. Henaror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOoro mMarcpuaJjia.



Brniucannbie ¥ LIEHTpaIbHBIE YTIIbI, YTOJI MEXAY KaCaTeIbHOW U XOPJIOW. YTJIb
MEXIY XOpJAaMHU M CEKyIIMMH. BNHCaHHBIE M ONUCAHHBIE YETHIPEXYTOJIBHUKHU.
B3aumHoe pacnonoxenue AByX OKpyxkHocTed. Kacanue oxpyxkHocteir. OOmiue
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, Tanresc yriaoB ot 0° 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJeCTBO. DOPMYJIIbI IPUBEICHHUS.

Pemenne tpeyronpHukoB. Teopema KOCHHYCOB U TeOpeMa CHHYCOB. PemeHne
IPaKTUYECKUX 3a]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

*TIpeobpazoBanne momoowus. [Tomodre coOOTBETCTBEHHBIX IIEMEHTOB.

Teopema 0 IpOU3BEIEHUH OTPE3KOB XOP/I, TEOPEMBI O IPOU3BEAECHUH OTPE3KOB
CEeKYIIUX, TeOpeMa O KBaapare KacaTeIbHON ™.

Bektop, nnmHa  (MOADyNnb) — BEKTOpa,  COHANpPABJICHHBIE  BEKTOPHI,
IPOTHUBOMOJIOKHO HAIPABICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO
BEKTOpPOB, OIlEpallil  HaJ  BEKTOpamMu. Pa3jmokeHue BeEKTopa IO  JIBYM
HEKOJUIMHEapHbIM BekTopaM. Koopaunatel Bektopa. CkansipHOE NpPOU3BEIECHUE
BEKTOPOB, MPUMEHEHHUE ISl HAXOKICHUSI ITTUH U YTJIOB.

JlekapTOBBI KOOPAWHATHI Ha TUIOCKOCTH. *YpaBHEHUS MPSIMOW™ U OKPY>KHOCTH
B KOOpJAMHATAX, MEpeceyeHre OKPYKHOCTEH M MpsMBIX. MeToa KOOpJAWHAT U €ro
IPUMEHEHHUE.

IIpaBuinbpHBIE MHOTOYTONBHUKH. JUIMHA OKpYKHOCTH. ['panycHas u paguaHHas
Mepa yriia, BBIYMCIEHUE JUIMH OyT OKpykHOCTel. Iltonmans kpyra, cekTopa, CerMeHTa.

*JIBuKEHHs IIIOCKOCTH U BHYTPEHHHE CHUMMETpUU GuUryp (3jeMeHTapHbIe
npeactanienus). [Tapamnensasiil neperoc. [ToBopoT™.

IINTAHUPYEMBIE ITPEIMETHBIE PE3VJIbTATBI OCBOEHUA
®EJIEPAJILHO PABOYEM ITPOI'PAMMGBI KYPCA «I'EOMETPHUS» (11O
I'OIAM OBYYEHHA)

OcBoenue yueOHOro kKypca «['eomerpus» Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3oBaHHs JIOJDKHO OOecrlednBaTh JOCTIDKEHUE CIEAYIOMMX MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YIIBTATOB:

7 KIIACC

PacrioznaBaTh n3ydeHHbIC T€OMETPUUECKHIE QUTYPBI, ONIPEAEIATh UX B3aUMHOE
pacmoyiokeHne, u300paxaTh TEOMETPUYECKHE (DHUTYpHI; BBITONHITH YEPTEKH IO
YCIOBHIO 3aJaud. M3MepsaTh JIMHEWHBbIE M YIVIOBBIE BENIWYMHBL. Pemare 3agadn Ha
BBIUMCIICHUE JIJIMH OTPE3KOB U BEJIMYHH YTJIOB.

Jlenath rpyOyI0 OLIEHKY JIMHEWHBIX U YIJIOBBIX BETMYMH MPEAMETOB B PeaibHOM
KU3HU, pa3MEpPOB NPUPOJIHBIX OO0BEKTOB. Pasznuuarh pa3mepbl 3TUX OOBEKTOB IO
MOPSAJKY BEJIUYUHBL.

CtpouTh 4epTeKH K TEOMETPUUECKUM 3ajJ1auyaM (C UCIOJIb30BAHUEM CMBICIIOBOM



OIOPBI: HABOJALIME BONPOCHI /UM aIrOpUTMa Y4eOHbIX ACHCTBUI).

[lonp30BaTbCs NpPU3HAKAMH DPABEHCTBA TPEYTOJBHHUKOB, MCIOJIB30BATH
MPU3HAKHU U CBOKWCTBA PAaBHOOEAPEHHBIX TPEYTOJIBHUKOB MTPU PELICHUU 3a/1a4.

IIpoBOAUTE NOKA3ATENBCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.

[lonp30BaTbCs NPU3HAKAMH PABEHCTBA MPSIMOYTOJIBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM MEJMaHBbI, IPOBEAEHHON K THIIOTEHY3€ NPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B
pELICHUH T€OMETPUUECKU X 3a/1a4 (C UCIOJIb30BAHUEM 3pUTEIbHON HATTISITHOCTH W/ WK
BepOAIbHOM OTOPHI).

Omnpenenars napauieabHOCTb IPSIMBIX ¢ TOMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT ¢
HUMH cekymas. Onpenenars NapauleIbHOCTh MPSMBIX C IOMOLIBIO PaBEHCTBA
PaCCTOSIHUN OT TOYEK OJHOU NPSAMOMU 10 TOUYEK APYTOU MPSIMOM.

PemaTh 3agaun Ha KieTyaToit Oymare.

[TpoBOAUTH BHIYMCICHUS U HAXOJUTh YUCIOBbIE U OYKBEHHbIE 3HAUYECHHUSI YTJIOB
B T€OMETPUYECKHX 3a/1ayaX C HCIOJIb30BAaHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB yIJiOB, OOpa30BaHHBIX TMpU MEPECEYeHUH JBYX
napajuieNIbHbIX MPAMBIX CEKyllel. Pemate MpakTHUEeCKWE 3aaud Ha HAXOXKICHUE
YTJIOB.

NMeTs npencTaBieHue 0 NOHATUE TEOMETPUYECKOTO MECTA TOYEK.

@opMyIUpOBaTh OMNpPEAECIEHUS OKPYXHOCTM W Kpyra, XOpAbl M AuaMeTpa
OKPYKHOCTH, TOJb30BaThCA UX CBOMCTBAMHU. YMETh NPUMEHATh 3T CBOWCTBA IpPU
pelIeHnH 3a4ad.

OpueHTHPOBATHCA B MOHATHAX: ONHMCAHHASI OKOJIO TPEYTOJIbBHUKA OKPYKHOCTb,
LIEHTp ONUCAaHHOM OKpykHOCcTU. OnepupoBaTh Ha 0a30BOM YpPOBHE (hakTaMu O TOM,
4YTO OMCCEKTPUCHI YIJIOB TPEYrOJIbHUKA MEPECEKAOTCSl B OJHONW TOYKE, U O TOM, YTO
CEepPEAUHHBIC NEPIEHAUKYISAPBI K CTOPOHAM TPEYIOJBbHHUKA IIEPECEKAIOTCSA B OJHOU
TOYKE.

OpueHTUpOBaTbCS B MOHATUAX U ONEpPUPOBaTh Ha 0a30BOM ypOBHE:
KacaTeybHass K OKPY)KHOCTH, TE€OpeMa O IEpIECHIUKYJIIPHOCTA KacaTeIbHOU U
paguyca, IpOBEIEHHOIO K TOYKE KaCaHHUs.

HNMers mnpencraBieHue O MPOCTEHIIMX T'€OMETPUYECKUX HEPABEHCTBAX, UX
IIPAKTUYECKOM CMBICIIE.

IIpoBOAUTE OCHOBHBIE I€OMETPUYECKUE IOCTPOEHHUS C MOMOIIBIO LUPKYJIA U
JIMHEHKHU.

8 KUIACC

PacnoznaBath OCHOBHBIE BHUIbBl UYETBIPEXYTOJIBHUKOB, WX  3JIEMEHTHI,
MIOJIb30BaThCSl UX CBOMCTBAMU IIPU PEUICHUH T€OMETPUUYECKUX 3a/1a4.

OpueHTUpOBaTbCSl B MOHATHUM — TOYKHU MEPECEUCHUS] MEIUaH TPEYroJibHUKa
(leHTpa Macc) B pellieHuH 3a1ad.

BianeTe noHsituem cpelHeN JIMHUM TPEYrOJIbHUKA U TPaNelnu, IPUMEHATDH UX
CBOWCTBA MPU PELICHUH MPOCTEUIINX TEOMETPUUECKUX 3a1ad. VIMeTh IpeicTaBiIeHNE
o teopeme Daneca u TeopeMe O MPONOPLUUOHAIBHBIX OTPE3KAX, IPUMEHATh UX IS
pelIeHns NPakKTUIEeCKUX 3a7ay (C OMOpOoH Ha 3pUTEIIbHYIO HATJISTHOCTD ).

[IpuMensTs mnpu3HAKKM MOAOOUSI TPEYrOJbHUKOB B PEHICHUU HECIOKHBIX



reOMETPUYECKUX 3a/1a4.

[lonb3oBaTecst Teopemor Iludaropa st pelieHHs TEOMETPUYECKUX H
MPaKTUYECKUX 3a]a4.

Bnagets TDOHATHSAMM CHUHYca, KOCHHYCa W TaHI€Hca OCTpOro yria
MPSIMOYT'OJILHOTO TpeyroibHuKa. Iloap30BaThbCcsl ATUMU MOHATUSAMU JJI pPELIEHUs
MPaKTUYECKUX 3a7a4 (TP HEOOXOIMMOCTH C OTOPON HA aJiTOPUTM IPaBUIIA).

Boruucnare  (pa3nuuHbIMH - criocoOamMu) (C OMOPOM Ha  CIPABOYHYIO
uH(pOpMAIMIO) IUJIOWIAAb TPEYroJbHUKA M IUIOHIAJAM MHOTOYTOJIbHBIX (UTYP
(MOaB3ysACh, T/I€ HEOOXOAUMO, KAIBKYJIATOPOM). IIpUMeHATh NOMyYeHHbIE YMEHUS B
MPaKTUYECKUX 3a]adax.

BnageTs NOHATHSAMU BIMCAHHOTO M IIEHTPAJIBHOTO yrila, HUCHOJIb30BATh
TEOPEMbI O BIMCAHHBIX yriax, yriax MexAy XOpAaMmH (CeKYUIUMH) U YIie MEXIy
KacaTeJIbHOM U XOpJ0M MpHU PelIeHUH MPOCTEUIINX T€OMETPUUECKUX 3a1a4.

BnageTs NOHSTHEM OINKUCAHHOTO YETHIPEXYTOJbHUKA, NMPUMEHATH CBOWCTBA
OMMCAHHOIO YETHIPEXYTOJIbHUKA TP PEIICHUU POCTEHIINX 3a/1a4.

[IpuMeHsATh TOJIy4eHHBIC 3HAHMSI HA TMPAKTUKE — CTPOUTh MAaTeMaTHYECKHE
MOJIENU JIJIs 3a]1a4 peabHON KM3HU U MPOBOJIUTH COOTBETCTBYIONINE BBHIYMCICHHUS C
OpUMEHEHHEeM T0J00US U TPUTOHOMETpUM  (MOJB3YSACh, TA€ HEO0OXOIUMO,
KaJIbKYJISITOPOM ).

9 KUIIACC

3HaTh TPUrOHOMETpUYEeCKUEe G YHKIIUUA OCTPHIX YIJIOB, HAXOAUTH C X TTIOMOIIBIO
pa3TUYHbIE JIEMEHTHI MPSIMOYTOJIBHOTO TPEYTONIbHUKA («PEIICHHE MPSIMOYTOJIbHBIX
TPEYroJbHUKOBY»). Haxoauts (C MOMOLIBIO KalIbKyJISATOpPa) JIMHBI W YIJIBI IS
HETaOJMYHBIX 3HAYCHUH.

[Tonb3oBaThcst opMynamMu MPUBEICHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM ISl HAXOXACHUS COOTHOLICHUN MEXAYy TPUTOHOMETPUUECKUMHU
BEJIMYMHAMH (C OTTOPOH HA CIPABOYHYIO HH(OPMAIIHIO).

Hcnonp3oBaTh TEOpEMbl CUHYCOB M KOCHUHYCOB JJISI HAXOXKACHUS Pa3IUYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHHE TPEYTOJIbHUKOBY ), IPUMEHSTh UX [IPU PEILICHUH
IPOCTEUIINX FEOMETPUUYECKHX 3aaU.

Brnagets monatusmu npeoOpazoBaHus MOA00MS, COOTBETCTBEHHBIX JIEMEHTOB
nono0HbIX Guryp. [loas30BaThest cBOWCTBAMU MO00MS POU3BOIBHBIX GUTYDP, YMETh
BBIYHCIISATH JUIMHBI U HAXOJWUTH YIJIbl y TOMO0O0HBIX (huryp (Mo anroputMy ydeOHBIX
nevictBuil). IlpuMeHSATH CBOWMCTBA MOAO0MS B MPAKTHYCCKUX 3aJavax. YMeETh
MIPUBOJIUTH MMPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonb30BaThCsl TEOpeMaMH (10 BU3YaJIbHOW OIMOpPE) O MPOU3BEICHUHN OTPE3KOB
XOp7, O MPOU3BEAECHUN OTPE3KOB CEKYIIUX, O KBaJApaTe KacaTeabHOI.

[Tonp30BaThCS BEKTOpaMH, TOHUMATh WX TEOMETPUYECCKUH H (U3HUCCKHI
CMBICII, IPUMEHSTH UX B PEIICHUN T€OMETPUUECKUX U Pu3ndeckux 3aaad. [[pumeHsTs
CKAJIIPHOE MPOU3BEICHUE BEKTOPOB JIJI1 HAXOXKACHUS JIJIUH U YTJIOB.

[Tonp30BaThCs METOAOM KOOPAMHAT HA MIOCKOCTH, TPUMEHATH €0 B PEIICHUU
F€OMETPUUECKUX U MPAKTUUECKUX 3a]1ay.

Brnanerb NOHATHUAMH MPABWIBHOTO MHOTOYTOJbHUKA, JIMHBI OKPY>KHOCTH,



JUTMHBI YT OKPYKHOCTU U paJuaHHOU MEpHhI YIJia, YMETh BBIYUCIATH JIOIIA/Ib KpyTa
U €ero yacred (c omopoil Ha CHOpaBOYHYI HMHpopManuio). [IpumMeHsTh MogydyeHHbIE
YMEHUS B MPAKTUYECKUX 3a]layax.

Haxoaute ocu (WM LEHTPBI) CUMMETPUM (QUIYp, HNPUMEHSATH JBHXKCHHS
IUIOCKOCTHU B MPOCTEUILNX CITydasiX.

[IpyMeHsATh NOJIy4eHHbIE 3HAHMUS Ha MPAKTHKE — CTPOUTh MAaTeMaTHYECKHE
MOJIeNIN JJIA 3a]lay peanbHOU KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBHIYMCIICHUS C
NPUMEHEHUEM TOJ00MSI M TPUTOHOMETPUYECKUX (PYHKIMI (MONb3ysch, The
HEO00XO0UMO, KAJIbKYJISITOPOM).

OEAEPAJIBHASA PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA» 7-9 KJIACCBI

Hesun n3yyeHust yueOHOro Kypca

B coBpemenHOM 11pOBOM MUPE BEPOSITHOCTh M CTATUCTUKA MIPUOOPETAIOT BCE
OOJIBIITYI0 3HAYUMOCTh, KaK ¢ TOUKHU 3PEHUS MPAKTUUECKUX MPUIOKECHHUH, TaK U HX
posit B 0OpazoBanuu. Kax bl yegoBeK MOCTOSHHO MPUHUMAET PElIeHUs] HA OCHOBE
UMEIOIINXCS Y HETO JAaHHBIX. A JIJIT 0OOCHOBAHHOTO TIPUHATHSI PEIICHUS B YCIOBHUAX
HEJ0OCTaTKa WIM U30bITKa WHOpPMAMK HEOOXOJUMO B TOM YHCJIE XOPOIIO
c(hopMUPOBAHHOE BEPOSITHOCTHOE M CTATUCTUYECKOE MBIILIeHHEe. IMEHHO TTO3TOMY
OCTPO BCTaJla HEOOXOAMMOCTH CGHOPMHUPOBATH y OOYYAIOIIMUXCS, B TOM YHCIE
oOyuaromuxcsa ¢ 3P, ¢pyHKIMOHANIBHYIO TPaMOTHOCTb, BKIIOYAIONIYyI0 B ce0s B
KaueCTBE HEOTHEMJIEMOW COCTABJSIOIIEH YMEHHE BOCIPUHHMMAaTh W KPUTHYECKU
aHANMM3UPOBATh MHGOPMAIIHIO, MPEACTABICHHYI0O B Pa3jIMYHbIX (opMax, MOHUMATh
BEPOSITHOCTHBII  XapakTep MHOTMX pEAbHBIX IPOLECCOB U  3aBUCHUMOCTEM,
IPOU3BOAUTH MPOCTEUIINE BEPOSTHOCTHBIE PACUYETHI. 3HAKOMCTBO C OCHOBHBIMU
NPUHIMIIAME cO0pa, aHAIKM3a U MPECTABICHUS JaHHBIX U3 PA3IUYHBIX chep KU3HU
oOI1ecTBa ¥ rocyaapcTBa MPUOOIIaeT 00yJaromuxcs K o0IecTBEHHBIM HHTEPECaM.

B crpykType mporpammbl yuyeOHOro Kypca «BeposSiTHOCTH M CTaTHCTHKA»
OCHOBHOM IIKOJIbI BBIJEJIEHBI CIEAYIOUIME COAEPKATEIbHO-METOAUYECKUE JIMHUMU:
«IIpencraBieHue JaHHBIX U ONKUCATENIbHAS CTATUCTUKA»; « BEPOATHOCTBY; « DEMEHTBI
KOMOMHATOpUKNY; «BBeaenune B Teoputo rpadoB.

Conepxanue nuHuu «lIpencraBieHue AaHHBIX U OMUCATEIbHAs CTATHUCTHKA
CIIy’>KUT OCHOBOM /11 (pOpMUPOBaHMSI HABBIKOB PaOOTHI ¢ MH(MOPMAITUEH: OT YTCHUS U
WHTEpIpeTaui HWH(QOpMAIMK, TPEACTABICHHOW B TaOJWIlaX, Ha auarpaMmax u
rpadukax g0 cOopa, TpPEACTaBICHUS W aHadu3a JaHHBIX C HCIIOJIH30BAHUEM
CTAaTHCTHYECKNX XapaKTEPUCTHK CPEIHUX M pacceuBanus. Pabortasi ¢ maHHBIMH,
obOyuarommuecs: ¢ 3[IP yuatcs cuuThIBaTH U UHTEPIPETHPOBATH JAHHBIC, BBIBUTATH,
apryMEHTHPOBATh W KPUTHUKOBATH MPOCTEHIINE THUNOTE3bl, pPa3MbILUISATh Haj
¢dakTopamMu, BBI3BIBAIONIMMH HM3MEHUMBOCTh, M OIICHWBATh WX BJIUSHUE Ha
paccMaTpUBaeMble BETUYUHBI U TIPOLIECCHI.

NHTYyWTHBHOE TPEACTAaBIEHUE O CIyYalHOM HW3MEHYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEW U TEHJICHUMHA CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOM I U3YYEHUS
TEOpUHU BeposiTHOCTEH. bonbinoe 3HaueHue ans odydaroniuxcs ¢ 3IIP 3nech numeror



MPAKTUYECKUE 3aJaHUsI, B YACTHOCTHU OIIBITHI C KIIACCUYECKUMH BEPOSTHOCTHBIMU
MOJIEIIAMU.

[lonsiTue BEpPOSTHOCTM BBOJUTCA KaK Mepa MPaBIONOAO0UsS CIy4yaiHOTO
coobiTud. I[Ipu uzyuenun kypca obydaromniuecs ¢ 3[1P 3HakomsTCsa ¢ mpocTeHmmMmMu
METOJAMH  BBIYMCJIECHHUS  BEPOSATHOCTEM B  CIYyYaWHBIX OKCHEPUMEHTAX C
PaBHOBO3MOXHBIMU  3JIEMEHTAPHBIMU  MCXOJAMH, BEPOSTHOCTHBIMU 3aKOHAMH,
MO3BOJIAIONIMMU CTaBUTh M pelath Oojee CJIOXKHbIE 3agaud. B Kypc BXOIAT
HAYaJbHbIE TPEIACTABICHUS O CIYYaMHbIX BEJIMYMHAX © HUX  YHUCIOBBIX
XapaKTEPUCTHUKAX.

Taxxe B paMKax 3TOTO Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYaloLIUXCS C
3[IP ¢ MHOXeCTBaMM W OCHOBHBIMHM ONEpalUsIMA  HAJ  MHOKECTBAMH,
paccMaTpuBarOTCA TMPUMEPbl TNPUMEHEHMUs JJI1 pPELICHUs 3a1a4, a TaKxke
UCIIOJIb30BaHUS B IPYTUX MaTeMaTHYECKUX Kypcax M y4eOHBIX MpeaMeTax.

MecTo y4eOHOro Kypca B y4eOHOM IIaHe

B 7-9 xmaccax usywaercs Kypc «BeposSTHOCTh M CTaTUCTHKa», B KOTOPBIN
BXomAT pasnpensl: «llpencraBieHue [aHHBIX M ONUCATEIbHAs CTATUCTHKA»;
«BeposTHOCTBY; «DeMEeHThl KOMOMHATOPUKIY; «BBenenue B Teoputo rpadosy.

Ha u3ydenue nanHoro xkypca oTBoAMT | y4eOHBIH 4ac B HENETIO B TECUCHHE
Ka)K70ro roga ooyuyenusi, Bcero 102 yueOHbIX Haca.

COJEPXXAHUE YYEBHOI'O KYPCA «BEPOATHOCTb U CTATUCTUKA (I1O
I'OJAM OBYYEHN )

7 KIIACC

[IpencraBienue NaHHBIX B BUAE TaOmuI, Auarpamm, rpaduxoB. 3amojHEHUE
TaOJIMI], YTCHUE U IIOCTPOCHUE TUarpaMM (CTOIOMKOBBIX (CTOJIOUATHIX) U KPYTOBBIX).
Urenne rpadukoB peanbHBIX MpoleccoB. M3pneuenue nubopmaum u3 ggarpaMmm u
Ta0JIUII, UCTIOJI30BAaHUE M MHTEPIIPETAINS JaHHBIX.

OnucartenbHas CTaTHCTHKA: cpeaHee apudmeTnueckoe, MeaHaHa, pa3Max,
HaumOoOJbIlleE W HaUMEHbIEE 3HA4YeHUsT Habopa YHCIOBBIX MaHHBIX. [Ipumepbl
CIy4aliHOM W3MEHYHUBOCTH.

*CnyyaliHbplii SKCHIEPUMEHT (OMBIT) W Ciy4aiiHoe coObiTHe. BeposiTHOCTH u
gacToTa. Pojib MajJoBEpOSTHBIX U MPAKTHYECKH JOCTOBEPHBIX COOBITHIA B IPUPOJIC U B
obuecTBe. MOHETa U UrpajibHAs KOCTh B TEOPUM BEPOSATHOCTEH*?,

*I'pad, Bepmmna, pedbpo. Cremnenp BepmuHbL. Yucmo pédbep u cymmapHas
crenieHb BepiuH. [IpencraBnenue o cBsizHocTu rpada. Lenu u mukost. [Tyt B rpadax.
O6xox rpada (3iepoB nyTh). [Ipencrarnenue 06 opueHTHpoBaHHOM rpade. Pemenune
3a/1a4 ¢ MOMOIIbI0 TpadoB™.

4 3,I[CCL n aajce * * 0003HAYECHBI TEMbI, U3YUCHHNEC KOTOPLIX MMPOBOAUTCA B O3HAKOMUTCIIbHOM ILJIAHE. Heaaror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOr o MaTepuaia.



8 KUIIACC

[IpencraBiieHne JaHHBIX B BUJI€ TaOJIHILI, JTUArpaMM, rpauKoB.

MHOX€eCTBO, 3JE€MEHT MHOXECTBa, MOAMHOXecTBo. Omnepauuu  Haj
MHOKECTBaMU: OOBEIUHEHHE, IlepeceueHue, fononHeHne. CBolcTBa onepanuil Haj
MHO>KECTBaMHU: [IEPEMECTUTENBHOE, COYETATENbHOE, pacnpeesnTeNbHOE,
BKJITOUeHHUs. Mcnonb3oBaHue rpadyuuecKkoro NpeacTaBieHrss MHOXKECTB JIsl OMUCAHUs
peanbHbIX MPOLECCOB U SIBJICHUH, IPU PEIICHUH 3a]au.

*N3mepenune paccenBaHus JaHHBIX. JlMcriepcusi M CTaHIAPTHOE OTKIOHEHHE
YHCIOBBIX HA0OPOB. J[narpamMmma paccenBaHus™.

OnemeHTapHble COObITUS  chaydailHoro onbita. CiydailHble  COOBITHS.
BepositHocTu coObITHI. ONBITH ¢ PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU.
Crnyuaiinblii Bb10Op. CBSA3b MEXKIY MAJOBEPOSTHBIMHU U MPAKTUYECKU TOCTOBEPHBIMU
COOBITHSIMU B MIPUPOJE, OOIIECTBE U HAYKe.

*JlepeBo. CBoiicTBa 1epEeBLEB: €IMHCTBEHHOCTD ITYTH, CYIIECTBOBAHNE BUCSUCH
BEPILMHBI, CBSA3b MEX]Yy YMCIOM BEPLIMH W 4uciioM pédep. IlpaBuno ymMHOKeHHS.
Pemenue 3ana4 ¢ nomouipto rpagos.

[IpotuBomnonoxueie coObiTud. [uarpamma Oiinepa. OObeauMHEHHE U
nepeceueHue coobITHii. HecoBMecTHbIe coObITUSA. DOpMYyIIa CIOXKEHUS BEPOITHOCTEH.
VYcnoBuas  BepoatHocTh. [IpaBuno  ymHoxkeHus. HesaBucumbie — coOBITHS.
[IpencraBneHue sKkcnepuMeHTa B BHJE JiepeBa. PelieHne 3aiay Ha HaxoXJIE€HUE
BEPOSATHOCTEN C MOMOILBIO IEPEBA CIy4YaitHOro SKCIIEPUMEHTA, AuarpamMmm Diepa™.

9 KUIIACC

[IpencraBienue JaHHBIX B BUJE TaOIUI, AMarpamMm, rpaduKoB, UHTEPIPETALIUS
naHHBIX. UTeHue 1 mocTpoeHue Tabiull, AuarpaMm, rpaduKoB 1Mo peasbHbIM JaHHBIM.

[lepecranoBku u (paktopuan. CoyeTaHust ¥ YUCIO coueTaHUU. *TpeyrosbHUK
[Tackans™. Pemenue 3a1a4 ¢ HCIOJIb30BAHUEM KOMOWHATOPHUKH.

*T'eomerpuueckas BeposATHOCTh. CirydallHbI BBIOOpP TOYKM W3 (QUTYpHI Ha
TUIOCKOCTH, U3 OTPE3Ka U U3 IyTU OKPY>KHOCTU ™,

UcneiTanue. Ycenex u Heygaya. Cepust uCnibITaHUi 10 iepBoro ycnexa. Cepus
ucnbiTanuii bepayu. BeposTHOCTH cOOBITHI B cepyU UCTIBITAHUK bepHyu.

CnyyaiiHass BenMYMHA W pacHpeiesieHUue BeposiTHOCTed. MaremaTuyeckoe
OXUAaHue u aucnepcus. [[puMepsl MaTeMaTHUECKOro OKUIAHUS KaK TEOPETUUECKOTO
CpPENHEro 3HAY€HUs BEIUYMHBI. MaTtemaTnueckoe 0KUJaHUE U TUCIIEPCHS] CIIy4YalHON
BEJIMYMHBI «YHCIJIO YCIEXOB B CEPUM UCHBITAHUN bepHymm».

ITonsiTue o 3akoHe OONBIIUX uyKced. M3MepeHue BEPOSITHOCTEM C MOMOIIBIO
gacToT. Posib 1 3HaUeHNE 3aK0HA OOJIBIIMX YHCEIT B MPUPOJIC M OOIIECTBE.

IVDTAHUPYEMBIE ITPE/IMETHBIE PE3VYJIbTATBI OCBOEHUA
®EJIEPAJIBHOM PABOYEN ITPOI'PAMMEI KYPCA «BEPOSTHOCTH U
CTATUCTUKA» (ITO TOJAM OBYYEHHA)

[IpenmeTHBIC pe3yabTaThl OCBOCHUS Kypca «BeposTHOCTh U cTatucTuka» B 7—9
KJIACCAX XapaKTEPU3YIOTCA CIEAYIOIUMHU YMEHUSMHU.



7 KIIACC

Yurare uH(OpManUIO, NpPEICTABIECHHYIO B TaOIMLAX, Ha JUarpaMMax;
NpPEACTaBIATh JaHHble B BHUAE TaOJMUL, CTPOUTh JUArpaMmbl (CTOIOHMKOBBIE
(cTonbyaThie) U KPYroBble) MO MAacCHMBaM 3HAYECHHH (C MCIIOJIB30BAHUEM 3PUTEIBLHON
HaIJIIHOCTH W/WIIH BepOaIbHOU OMOpHI).

OnuceiBaTh ¥ UHTEPIPETUPOBATH  pEalbHbIE  YKCJIOBBIE  JIaHHBIE,
Mpe/cTaBlICHHbIE B TabMuLIax, Ha AUarpammax, rpadukax.

OpueHTHpPOBaTbCA B TMOHATHUAX M ONEPUPOBATh MMM Ha 0a30BOM YpOBHE:
cpenHee apupMeTuyecKoe, Mernana, HauOoJblIee 1 HauMEHbIIIee 3HAaUeHUs, pa3Max.

Nmerps mnpencraBieHue o ciaydyalHOM HM3MEHYMBOCTH Ha IMpuUMepax IieH,
(¢u3MUeCKUX BEJIMYMUH, AHTPOMOMETPUYECKUX JMAHHBIX; MMETh MPEICTaBICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

8 KUIACC

W3Bnekatb W mpeoOpa3oBbIBaTh HH(OPMAIHMIO, TPEACTABICHHYIO B BHIE
TabmuI, Auarpamm, TpaduKOB; MPEACTABIATh JaHHBIE B BUAC TAOIUI], AHATPaMM,
rpaduKoB.

OmnuceIBaTh OCIE COBMECTHOTO aHATN3a JAHHBIE C IIOMOIIBI0 CTATUCTHIECKIX
nokasareyieli: CpeAHMX 3HAYeHU W Mep pacceuBaHus (pa3max, ITUCHEpPCHs U
CTaHJapTHOE OTKJIOHEHHE).

HaxoauTe 4acTOThl YUCTOBBIX 3HAUEHHUH U YaCTOTHl COOBITHIA, B TOM YHUCJIE IO
pesynbrataM H3MepeHud W HaOmoneHuil (C  HUCMOJIb30BAaHUEM  3PUTEIbHOU
HATJISITHOCTH W/WIIA BepOaTIbHOU OTIOPHI).

HaxoauTe BEpOATHOCTH CIy4ailHBIX COOBITUH B ONBITaX, 3HAas BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM UYHCJIE B OINbITAX C PaBHOBO3MOXXHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU (C MCIIOIB30BAHUEM 3PUTEIIBHONW HATJISIAHOCTU W/HIIU
BepOATBLHOM OIOPHI).

Nmers mnpencrtaBieHue o0 Tpa@UUEcKUXx MOJENSAX: JEPEeBO  CIy4alHOTO
AKCIIEPUMEHTA, IUarpaMMbl Diiepa, YUCIoBas MpsiMasl.

OnepupoBaTh MOHATHSIMH Ha 0a30BOM YPOBHE: MHOXECTBO, MOJMHOKECTBO;
BBINOJIHSTH ONEpallK HaJl MHOXKECTBAMU: O0bEIMHEHUE, IEpPECEUCHHE, TOTIOTHEHUE;
NEPEYUCIIATh  AJIEMEHThl MHOXECTB; IPUMEHITh CBOMCTBA MHOXECTB (C
HCIIOJIb30BAaHUEM BU3YaJIbHOM OIOPHI).

Hmets npencrtaBieHre o rpadUyeckoM IMPEJCTaBICHUE MHOXKECTB U CBs3ei
MEX/1y HUMHM JIJIsl OTIUCAHUS MIPOLIECCOB U SIBICHUMN, B TOM YHUCIIE TIPU PELICHUH 3a7a4
U3 JPYTUX y4eOHBIX TPEIMETOB U KYPCOB.

9 KJIACC

N3BnekaTs 1 peoOpa3oBbIBaTh HHMOPMAITUIO, PECTABICHHYIO B Pa3IMYHBIX
HMCTOYHUKAX B BUJIe TAaONUIl, AUarpaMm, rpadukoB; MNpPe/ICTABISITh JAHHbIE B BUJIE
Talbaul, Juarpamm, rpauKkoB.



Pemate npocTeiiive 3a1a4un OpraHu30BaHHBIM IEPE0OPOM BapUAHTOB, a TAKXKE
C UCIOJIb30BAHMEM KOMOMHATOPHBIX MIPABUI U METOOB.

HNmerp mpencraBieHue 00 OMUCATENbHBIX XapaKTEPUCTHKAX ISl MacCHBOB
YUCJIOBBIX JAHHBIX, B TOM YKCJIE CPEAHUE 3HAUCHUS U MEPBI PACCEUBAHUS.

HaxoauTe 4acTOThl 3HaY€HUW W YACTOTHI COOBITHS, B TOM YHCIE MOJIb3YAChH
pe3ysbTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOAEHHUH (C OMOPON Ha CIPaBOYHYIO
nHpopMaIuio).

HaxoauTe BEpOATHOCTH clydyalHBIX COOBITMM B M3YYEHHBIX ONBITaX, B TOM
Ylclie B OMNbITaX C PaBHOBO3MOXXHBIMHM 3JIEMEHTAapHBIMU COOBITUSMH, B CEpHUAX
HCIBITAHUU 10 NIEPBOTO yCIIeXa, B CEPUAX UCHBITAaHUN bepHyiu.

NmMerp npencraBieHUME O CIIy4YalHOM BEIMYMHE U O PaACHPEACICHUU
BEPOSATHOCTEN.

Nmerps mnpencraBieHUe O 3aKOHE OOJBIIMX 4YUCET KaKk O MPOSBICHUH
3aKOHOMEPHOCTH B CIy4alHON M3MEHYMBOCTH U O POJIM 3aKOHA OOJBIIMX YHCEN B
OpUpOJIe U OOIIECTBE.



TEMATHUYECKOE IINTAHMPOBAHHUE

TemaTnueckoe MIaHUPOBAHUE U KOJMYECTBE YacOB, OTBOAMMBIX HAa OCBOCHHME KaXKJOM TeMbl y4eOHOro MpeameTa
«Marematuka» QeaepanbHON aganTUPOBAHHONW OCHOBHOW 00Opa30BaTENbHOW MPOTrpaMMbl OCHOBHOI'O OOIIEro oOpa3oBaHUS
o0OyJaroumxcs ¢ 3aACpKKOM MCUXUYECKOrO0 pa3BUTHUSA, B LIEJIOM COBINAJAIOT C COOTBETCTBYIOIIUM pa3fesioM (enepabHOi
paboueii mporpaMMsl yueOHoro npeamera «Martemarnka» o0pa3zoBaTeIbHOM IPOrpaMMbl OCHOBHOTO 00111er0 oopa3osanus. [Ipu
sToM OpraHuzanus BIpaBe caMa BHOCUTb M3MEHEHHUS B COAEpXKAHME U paclpeleiieHHe yd4eOHOro Marepuasna Io rojaam
oOydeHHs, B TOCJIEJ0BATEIbHOCTh H3YYEHUS TE€M M KOJMYECTBO YAaCOB Ha OCBOCHHE KaXJOW TEMbl, OMNpelelieHue
OpraHu3aluoHHBIX popm oOydenus u T.1. OOOCHOBAHHOCTH JaHHBIX U3MEHEHHH OIpeesieTcsl BBIOpaHHBIM 00pa30BaTeIbHON
opranuzauueid YMK, nHauBuayaibHbIMU NCUX0(U3NYECKUMU OCOOCHHOCTMU KOHKpETHBIX oOyuatomuxcs ¢ 3[1P, crenensio
YCBOCHHOCTH HMMHU YYEOHBIX TEM, PEKOMEHJALUAMH IO OTOOpYy M ajanTaiud ydyeOHOTro maTepuaia 10 MaTeMaTHKe,
IIpEeACTaBICHHBIMU B [I0CHUTEIBHON 3aMIUCKE.

5 knacc (ne menee 170 u)

Ha3Banmue
pasnaeia (TeMbl)
OcHOBHOE cojiep:KaHue OcHOBHBIE BH/IbI 1€ITEJILHOCTH 00y4A0IIHXCS
Kypca (4ucio
4acoB)

HartypaJjbHble Jecsatuunas cucrema cuucieHus. Psjg HaTypaibHbIX uuncen. |YdTaTh, 3anucbiBaTh, CPAaBHUBATHL HATYpAJbHbIC YHUCIA;

unciaa. leiicrBus ¢ |Hatypanpnbeiii psaa. Yucno 0. HarypanpHbele 4ucia Ha|y4acTBOBAaTh B OOCY:XKIEHHMH CIIOCOOOB YIIOPSIOYMBAHUSA

HATYPaJbHBIMH KOOp-IUHATHOM npsiMoil. CpaBHEHHE, OKPYTJICHUE HATYPAJIbHBIX | YACETT.

Y CIAMUA YHCell. H3006paxkaTh KOOPAMHATHYIO MPSIMYKHO, OTMeYaTh 4YHCIIa

(43 1) ApudMeTHUECKHE JEHCTBMS C HATypaibHbIMK  uuciamy, | TOUKaMA HA KOOPAMHATHOU IPAMOM, HAXOAMTH KOOPIHMHATHI
CBoliCTBa HyJs NIpH CIOKEHMH U -yMHOKEHHMH, CBoMcTpa|lO1KH. .
eQMHHUBl [PH  YMHOKeHMH.  IlepeMecTHTENbHOE HccaenoBath cBoiicTBa HaTypaiabHOTO psiaa, yucen O u 1 npu
COYETATENLHOE  CBOWCTBA  CJIOXKEHUS M yMHOXKeHus, | CTOKCHIN 1 yMHOIKCHIH.
*pacrpe/IeTUTENBHOE CBOHCTBO YMHOKEHU™ 4, Hcnonab30BaTh MPpaBUJIO OKPYIJIEHNS HATYPAJIbHBIX YACEN IIPU

HEO0OXO0IMMOCTH C OMIOPOI HA aIrOPUTM IpaBUIIA.




*Jlenutenn W KpaTHbIE® 4uClla, Pa3JIOKEHHWE 4YHUCIIAa Ha
MHOxuTenu. [lenenue ¢ ocratkoMm. I[IpocTele M cocTaBHBIE
yucna. *[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9*.

CreneHsb ¢ HaTypaJIbHBIM [T0KA3aTEIEM.

Hucnossle BEIpAKEHUS; OPAIOK JACHCTBUM.

Pemienune TeKCTOBBIX 3a/1a4 Ha Bce apupMeTUUECKUE JEHCTBUS,
Ha JBM)KEHUE U MOKYIIKH.

BeinoHATL apudMerudeckue AeHCTBHA C HATypaabHBIMU
YUCJIaMHU, BBIYMCJISATh 3HAYEHUS YHCIOBBIX BBIPAKEHHUM CO
ckoOkaMu 1 6e3 CKOOOK.

3anuchbIBaTh IPOU3BEICHUE B BUJE CTEIIEHU, YUTATh CTEIICHU,
HCNOJIb30BATh TEPMHMHOJIOTHIO (OCHOBaHME, I10KA3aTellb),
BBIYMCJISITh 3HAYEHHS CTENeHEed mNpu HEOOXOIMMOCTH C
BHU3yaJIbHON OTIOPOM.

BbINOTHATL NPUKUAKY M OIEHKY 3HAYCHW YHCIOBBIX
BBIDQ)XCHUI, MpeAiaraTb U NPUMEHSTh NPUEMBI MPOBEPKH
BBIYHCIICHU M.

Hcnonb30BaTh TMpH BBHIYHCICHUSX MepPeMeCcTUTEeNbHOE W
coyeTaTeibHOEe CBOMCTBA  CI0KEHHMSI M YMHOMKEHHS,
*pacnpenenurejibHOe CBOICTBO YMHOKEHUs™;
dbopmynupoBaTh M TNPUMEHSTH IpaBWia NpPeodpa3oBaHHUS
YMCJIOBBIX BbIPAKEHU HA OCHOBE CBOICTB apu(P)MeTHYEeCKHX
JAeicTBUH NMPH HEOOXOAMMOCTH € HANPABJIAKOIIEH MOMOUIbIO.
®opMyIHpPOBATH ONMpeNeJeHus JACIUTENsl U KpaTHOro (c
OTIOpOH Ha aJITOPUTM IIPABUJIA), HA3BIBATH JCIUTENN U KPaTHbIE
4yucia; Ppacmo3HaBaThb I[POCTbIE M COCTAaBHbIE YUCIA;
¢opMyaupoBaTh U NPUMEHATHh MPU3HAKH JCIUMOCTH Ha 2, 3,
5, 9, 10, (c omopoii Ha aNrOpUTM NPaBUJIA); MPHUMEHSATh
AJITOPUTM  PA3JIOKEHUS 4YUCIA HA IPOCThIE MHOXKHUTEIU;
HAXOJUTh OCTAaTKU OT JECJICHUS U HETIOJIHOE YaCTHOE.
Pacno3naBaTh WCTUHHBIE M JIOXKHBIE BBICKa3bIBaHUS O
HaTypaJbHbIX YKCIAX, MPUBOAUTH MPUMeEPBI U KOHTPIIPUMEPHI,
CTPOMTHb BBICKA3BIBAHUSI M OTPULAHUS BBICKA3bIBAaHUU O
CBOMCTBaX HaTypaJIbHBIX YHCET C OMOPOil Ha oOpasell.

Pemarp TekcTOBBIE 3amaud apu(METHYECKHM CrIocoOoM,
HCIO0JIL30BATh 3aBHCMMOCTH MEXIYy BEIWYHMHAMH (CKOPOCTbD,
BpeMsl, pacCTOSIHHUE; 1LI€HA, KOJUYECTBO, CTOUMOCTh U JIp.) IIpH
HEOOXOMMOCTH C HCHOJIB30BAHUEM CIPABOYHON HMH(OPMAIUH:
aHAIM3MPOBATH TEKCT 33/1a4l, nepeopMyMpoOBaThH YCIOBHE,
U3BJIEKATH HE0OX0JMMBbIe JTaHHBbIE, YCTAHABJIHMBATH
3aBHCUMOCTH MEXKJIy BEIMYMHAMH TP HEOOXOJUMOCTH C




HaIPaBJIOIIEH TOMOLIBIO.

MoaeanpoBaTh XOJ PELICHHs 33Ja4d C IOMOIIBK) PUCYHKA,
CXEMBI, TaOIUIIBL.
IIpuBoauTs, pa3duparth
pelmeHuli  TEeKCTOBBIX  3ajad
HAIPaBJIAIONIEH TOMOIIBIO).

C noMompbi0 megarora OUEeHMBATh IOJIYYCHHBIA pE3yJbTarT,
OCYHIECTBJSATh  CaMOKOHTPOJIb,  IIPOBEpsii  OTBET  Ha
COOTBETCTBUE YCIOBHIO, HAXOAUTD OIINOKU.

*Pemars 3aaum ¢ MOMOUILIO Mepedopa BceX BO3MOKHBIX
BapMAHTOB™.

3HAKOMHMTBCS C HCTOPHEH Pa3BUTHS apU(PMETHKH.

pas3iIu4dHbIe
(npu

peHIeHI/ISI, 3aIIUCHU
HEOOXOIUMOCTH C

Harasauasn
reomerpus. Jinnun

HA MJIOCKOCTH
(12 9)

Touka, mpsimMasi, OTpe30K, Jyd. Jlomanas. M3mepeHue NIUHBI
OTpE3Ka, METPUYECKHE E€AWHULIBl  W3MEpPEHUs  JIJIUHBI.
OKpYyXHOCTb U KPYT.

[Ipaktuueckas padota «IlocTpoeHue y3opa U3 OKpYKHOCTEH.

VYron. Ilpsamoi,
H3mepenue yrios.

OCTPBIM, TYyNMOWM W pa3BEPHYTHIA YIJIBL.

[IpakTuueckas pabora «IlocTpoeHue yriosy.

Pacno3naBarb Ha 4epTexkax, pHCYHKaX, ONHUCHIBATD,
UCIIONb3ys. TEPMHUHOJIOTHIO, W HM300paxkarb C IOMOIIBIO
4epTEXHBIX ~ MUHCTPYMEHTOB  (MPU  HEOOXOJUMOCTH  TIO
BU3YaJbHOH ONOpE): TOUKY, HPAMYIO, OTPE30K, Jyd, Yrodi,
JIOMaHYI0, OKPY>KHOCTb.

Pacno3naBaTh, NPUBOAUTH NMPUMePBbI OOBEKTOB PEATBHOTO
MHUpa, UMEUMX (OpMy HM3Y4YEHHBIX (QUIYp, ONEHHBATh WX
JMHEHBIE Pa3MEPBI.

Hcnonb3oBaTh IMHEHKY U TPAaHCIIOPTHP KaK MHCTPYMEHTHI IS
IIOCTPOCHUS Y U3MEPEHUS: M3MEPATDH JUIMHY OTPE3Ka, BEIUUUHY
yIJla; CTPOMTb OTPE30K 3aJaHHOW [UIMHBI, YrOJl, 3aJaHHOU
BEIMYMHBI; OTKJIAABIBATH LIUPKYJIEM PaBHBIE OTPE3KH, CTPOUTH
OKPYXHOCTb 33/IaHHOT'O paJuyca.

N300paxkarh KOHOQUIypallMM TIeOMETpUYEeCKHX GUryp us
OTPE3KOB, OKPYKHOCTEM, HMX 4YacT€d Ha HEIMHOBAHHOM U
KJIeT4aToil Oymare; mpeasiaraTb, ONMHCHIBATH M 00CYXKIATh
Ccrnoco0bl, aJrOpUTMbI IIOCTPOCHUSA IOCIE COBMECTHOIO
aHaJIn3a.

Pacno3naBath M M300paxkaTh Ha HEJIIMHOBAHHOM U KJIETYATON
Oymare TpsMO#, OCTpBIH, TYyNOH, pa3BEPHYTHIM  YIJIbI;
CPAaBHUBATH YIJIBL.




BbIuncasTh JUIMHBI OTPE3KOB, IOMAHBIX.

IlonnMaTh M HMCHOJB30BATh MNPH PelIeHHMH  3ajadv
3aBHCUMOCTH MEX]y €IMHULAMU METPUUYECKOU CHUCTEMBI MEp;
3HAKOMHThCS C HEMETPUUECKMMH CUCTEMaMU MEP; BBIPAKATH
JUIMHY B Pa3JIM4YHbIX €IMHULIAX U3MEPEHUS IPU HEOOXOAUMOCTH
C OIOPO¥ HA CIIPABOYHYIO MH(DOPMAIIHIO.

HccnenoBath GUrypsl 1 KOHQUTypaluu, UCHOIb3Ys HU(PPOBLIE

pECypCHI.

OO0BLIKHOBEHHDIE
npoou
(48 4)

Hpo6sb. IlpaBunbHble W HempaBwibHble Apodu. OCHOBHOE
CBOMCTBO poOu. CpaBHEHUE IpOOEH.

CrnosxeHre U BhIUUTaHHE OOBIKHOBEHHBIX ApooOel. CMmerianHas
Ipo0b. YMHOXEHHME U JIeJieHHe OOBIKHOBEHHBIX JpOOEii;
B3aMMHO-00paTHBIE IPOOH.

Pemenne TexcToBBIX 3amad, coaeprammx apoou. OCHOBHBIE
3a/1a4u Ha JpoOH.

[Ipumenenue OykB AJis 3aMMCH MAaTEMaTUUYECKUX BbIPAXKEHUHN U
MPEJI0KEHUMN.

MopenupoBath B Trpaduyeckoil, mnpeameTrHo dopme, ¢
MOMOIIIBI0 KOMIBIOTEpA TIOHSATHS W CBOMCTBA, CBSI3aHHBIE C
O0OBIKHOBEHHOU TPOOBIO.

YuTaTh M 3aNMCHIBATH, CPABHUBATHL OOBIKHOBEHHbIE IPOOH,
NpeaIaraTh U 00Cy:KIaTh COCOOBI YIIOPSA0UMBAHUS IpOOeit.
N3o6paxkaTh  OObIKHOBEHHBIE  JpoOM  TOUYKAaMH  Ha
KOOPJAMHATHOW  NPSIMOM; MCMOJIb30BaTh  KOOPJIMHATHYIO
MPSIMYIO U CPAaBHEHHS IPOOCH.

D®opMyJHPOBATH, 3aANIMCHIBATH ¢ MOMOIIbI0 O0YKB OCHOBHOE
CBOWCTBO OOBIKHOBEHHOW JpoOM C OINOpOHM Ha MPaBHUIIO;
HCMOJIL30BATh OCHOBHOE CBOMCTBO ApoOW Ui *COKpaleHUs
npobeil u mpuBeAeHHs JIpoOM K HOBOMY 3HaMEHATENl0 B
MPOCTEHIINX CITydasx™.

IpeacraBasaTh 10 o00pa3ly CMENIIaHHYIO JApoOb B BHIE
HENpPaBWJILHOM M  BBLACTATH LENyI0 4YacThb YWCIA U3
HENPaBHILHOU TPOOH.

BoinoHATh apudgMeTnyecKue JeicTBUs C 0OBIKHOBEHHBIMU
Ipo0sIMM B TPOCTBIX CIydasix; MPHMEHATh CBOWCTBa
apuQMeTHUUeCKUX ASUCTBHI I palliOHATN3AIUY BEIYUCICHUH.
BpINOTHATH NPUKHMAKY W OLEHKY DPE3yIbTaTa BBIYUCICHUN;
npeaiaratb 1 IPUMeHATH NPUEMBbI TPOBEPKH BBIUYNCIICHUN.
IMpoBoauTs HCceAOBaHUS CBOWCTB JpoOeil, omupasch Ha
YHUCIIOBBIE JKCIEPUMEHTH (B TOM UHCIE C [OMOIIbIO
KOMIIbIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BBICKA3bIBAaHUS O JAPOOSX,




NMPUBOAUTH NPUMePbI U KOHTPIIPUMEPHI.
Pematp mpocTeiiMe TEKCTOBBIE 3a/ayd, COJIEpKalliue
IpoOHbIE JaHHBIC, U 33Ja4l HAa *HAXOXKIACHHE YaCTU IIEJIOTO U
LIEJIOTO TI0 €r0 YacCTH; BbISBJIATH X CXOACTBA U Pa3JIMUHA™.
MopaenupoBaTh XOJ pEIIECHUS 3aJaud C IOMOIIBIO PUCYHKa,
CXEMBI, TaOIUIIBL.

I[IpuBoauTH, pa3dupaThb, OLEHMBATH PA3JIUYHBIC PELICHHUS,
3alUCU PEIICHU TEKCTOBBIX 3a7a4 MNpU HEOOXOTUMOCTH C
HaIIPaBJISAONIEH TOMOILBO.

C noMombI0 Meaarora ONeHUBaTh MOJYYCHHBIA pe3yJbTar,

OCYHIECTBJISATH  CaMOKOHTPOJb,  IIPOBEPsSII  OTBET  Ha
COOTBETCTBHUE YCIIOBUIO, HAXOAUTH OIIMOKHU.
3HAKOMHMTBCS C HCTOPHUEN Pa3BUTHS apU(PMETHKH.

Harasanast MHOrOyroJapHUKH. YeTbIpEXYroJIbHUK, NIpSAMOYIOJIbHUK, | Pacmo3HaBaTh, u300paskaTb C [OMOIUBID  YEPTEKHBIX

reoMeTpus. KBaJpar. UHCTPYMEHTOB M OT pPYyKH, MOJEIUpOBaTh U3 Oymaru

MHOroyroJibHUKH TpeyrobHuK. MHOTOYT OJIbHUKH.

(10 u.) TIoMmAas ¥ MepUMETP PSIMOYTOILHUKA U MHOTOYTONBHHUKOB, IIpuBoauTh MpUMepbl OOBEKTOB PEATbHOTO MUPA, WMEIOIINX
COCTABJNEHHBIX W3 MPAMOYrONBHHKOB, AMHHIBI n3Meperus| POPMY — MHOTOYTONBHHK, IpAMOYIOJIbHIKA, — KBa/IpaTd,
ruioma . TlepuMeTp MHOTOYTOILHUKA. TPEYroJIbHUKA, OLeHUBATH UX JINHEHHBIE pa3Mephbl.

BpluucasTh: NEpUMETp TPEYroJbHUKA, MPSMOYrOJIbHHUKA,

MHOTOYIOJIbHUKA; TUIOIIAAb MPSMOYroJIbHUKA, KBajapara (Ipu
HEOOXOAMMOCTH C OTIOPOM Ha AJITOPUTM YUEOHBIX JICHCTBHI).
H306paxkaTh OCTPOYT'OJIbHBIE, MPSIMOYTOJIbHBIC u
TYIOYTOJIbHBIC TPEYTOJIbHUKH.

CTpouTh Ha KIeT4aTOl Oymare KBaapaT U MPSAMOYTOJBHUK C
3aJJaHHBIMH [UIMHAMH CTOPOH.

HccaenoBarb cBOMCTBA NPAMOYTOJbHUKA, KBajgpara IIYyTEM
SKCIIEpUMEHTa, HAOIIOAECHUS, H3MEPEHUs, MOJEIUPOBAHMUS;
CpaBHUBATh CBOMCTBA KBaJpaTa U MPSIMOYTOJIbHUKA.
Pacno3zHaBaTh WCTHHHBIE U JIOKHBIE BBICKAa3bIBAHUA O
MHOTOYTOJIbHUKAX, MPUBOAUTH MPUMePbI U KOHTPIIPUMEPHI.
HccaenoBarh 3aBUCUMOCTD IUIOIIAN KBapaTa OT JJIUHBI €0
CTOPOHBI.




Hcnonab3oBaTh CBOMCTBA KBAJPAaTHON CETKH JUIsl TIOCTPOEHUS
¢uryp;  pa3domBaTh  IPSIMOYrOJIBHMK  Ha  KBaJparhl,
TPEYTOJIbHUKU; COCTABJATH (UIYypbl U3  KBaApaTroB U
IPSMOYTOJIBHUKOB M HAXOJUTh MX IJIOMIA]Ib, Pa30UBaTh (DUTYPHI
Ha IPSAMOYTOJIbHUKH U KBaJIpaThl U HAXOAUTh UX IJIOLAAb (IIpU
HEO0OXO0JMMOCTH C HAMpPaBJISIOIEH TOMOIIBIO).

BoipaxaTh BEIMUMHY IUJIOIIAJM B Pa3IMUHBIX €IMHULAX
U3MEpPEHUs] METPUYECKOM CHCTEMbl Me€p, MCHOJIb30BaTh
3aBHCMMOCTH MEXIY METPUUECKUMHU €IUHULAMH H3MEpEHUS
IIoaad NpU HEOOXOJAMMOCTH C ONOPOM Ha CHPABOYHYIO
UH(pOpPMAIHIO.

3HaKOMHMTBCS € MpUMepaMHd TPUMEHEHUsl IUIONIAId U
nepuMeTpa B MPAaKTUYECKUX CUTyanusx. Pemarb 3agadym u3
peabHOM JKU3HM, TPU HEOOXOJUMOCTH C ONOPOM Ha alNrOpUTM
IIpaBUIa, 00CYKAaTh Pa3JIHYHbIE CIIOCOOBI PEIICHUS 3a1a4.

JlecaTUUHDBIE
npoou
(38 u)

Jlecsatnynas 3amuch apooei. CpaBHEHUE AECITHYHBIX TPOOeH.

JleiicTBus ¢ fecATHIHBIMU IpoOsimMu. OKpyriaeHUE JECATUIHBIX
npoOei.

Pemenne TexcToBBIX 3amay, coaeprkanx ApoOu. OCHOBHBIC
3a/1a4u Ha JpoOH.

IIpeacraBiasiTh JECATHUHYIO JpoOb B BUAE OOBIKHOBEHHOM,
YUTATh W 3alMChIBaTh, CPaBHHUBATH JICCATUYHBIE ApoOH,
npemiaratb M 00CYy:XKIATh  CHOCOOBI  YIOPAIOYMBAHUSA
JECSITUUHBIX APOOEH.

H3o6paxkaTh aecaTU4YHbIE APOOM TOUYKAMH Ha KOOPAMHATHOM
MIPSMOM.

BbISIBAATH CXOACTBA M Pa3JIMYUsi [IPABUIT apuU(PMETHUIECKUX
NEHCTBUI ¢ HATYpalbHBIMHU YUCJIAMHU U IECATUYHBIMU JIPOOSIMHU,
IIOCJIE COBMECTHOI'O aHAJIN3A.

BbInmoJHATh apuMeTUYeCKue JEHCTBUS C JIECATUYHBIMU
Ipo0sSMHU; BBIMOJHATH, TPHKUAKY W OIEHKY pe3yibTaTa
BBIUHCIICHUM.

I[pumensiTh cBoiicTBa apupMeTHYECKUX JAEUCTBUHM Ui
panMoHaNM3alUU BEIYUCICHHI.

IpuMeHsTH PABUJIO OKPYTJIEHUS TECATUYHBIX IpoOei, mpu
HE00XOIMMOCTH C BU3YaJIbHON OMOPOH.

IMpoBoauTh HCCJIEAOBAHUS CBOMCTB JIECATUYHBIX ApoOeid,
ONUpPAsICh Ha YMCIOBbIE SKCHEPUMEHTHI (B TOM YHCIE C




MOMOIIIbIO KOMITBIOTEPA).
Pacno3HaBaTh UCTHHHBIC U JIOKHBIE BHICKA3bIBAHUS O JAPOOSIX,

NMPpUBOAUTH NMpUMEpPbI u KOHTPIIPUMCEPHI, CTPOUTH
BbBICKa3bIBAHUA 1 OTPULAHUA BBICKA3bIBAHHIA.
Pemarn HpOCTGfIHIHC TCKCTOBBIC 3ada4ud, COJACPIKAIIUC

JpoOHbIE JaHHbIE, U HA *HAX0K/I€HNE YaCcTH 1IeJIOT0 U LIEJI0r0 10
€ro 4acTU™; BBISIBJATH HX CXOJCTBA M Pa3IHYHUsL.
MopaenupoBaTh XOJ pEIIEHUS 3aJaud C MOMOIIBIO PHUCYHKa,
cxeMbl, Tabmuipl. Pa30uparh pa3iMuHbIE pPELICHUs, 3aIUCH
peleHn TEKCTOBBIX 3a4a4.

OnepupoBaTh JpOOHBIMU YHUCIIaMU B PEaJbHBIX KU3HEHHBIX
CUTYaIUsX.

C noMompbi0 megarora OUEHMBATh IOJIYYCHHBIA pE3yJbTarT,
OCYLIECTBJSATHL  CaMOKOHTpOJIb,  IpOBepsii  OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOAHUTD OIINOKH.

3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHS apuPMETHKI

Harasanast
reoMeTpus.
Tena u purypsol
B IIPOCTPAHCTBE
(9 9)

*Mmuororpanaukd. M300pakeHre MHOTOTpaHHMKOB. Mojenu
MPOCTPAHCTBEHHBIX TEI.

[IpsiMoyronpHBIA Mapasuienenuren, Kyo. Pa3Béprku kyba u
napajuiesienunesna.
O0BEM Kyba, MPSAMOYTOIBLHOTO MapaJlIeyIeueaa™.

Pacno3HaBaTh Ha 4epTeikax, PHUCYHKaX, B OKpY:KawlieM
MHpe MIPSMOYTOJIbHBIN Napajuienenune1, Ky0, MHOTOIpaHHUKH,
ONUCHIBATh, MCHOJb3ys TEPMHUHOJIOTHIO, OLEHHBATh
JMHEIHBIE pa3Mephbl.

IIpuBoauTH NMpUMePHI 0OBEKTOB PealbHOr0 MUpPA, UMEIOIINUX
dbopMy MHOTOTpaHHHMKA, MPSIMOYTOJIBHOTO Mapaljiesienumnesaa,

Kyo0a.
H306paxkarh Ky0 Ha KieTyaToi Oymare.
HccaenoBath cBoOiicTBa KyOa, IPSAMOYTOJIBHOTO

napaJuiesienumnea, MHOTOTPAHHUKOB, MCIOJb3YS MOJICTH IMPH
HEOOXOIMMOCTH C HATIPABJISIONIEH TOMOIIIBIO.

Pacno3naBath,  Pa3BEPTKUM Kyda ¥ HapalielienuIe/a.
MopaenupoBars KyO W mapajuienenurnes u3 OymMaru u mpoyux
MaTepuasoB, Mo 00pasily.

Haxoauth u3MepeHUs, BBIYHCISATH IJIOMIAJb TTOBEPXHOCTH,
00BEM Ky0a, MPSIMOYTOJIbHOTO Mapalie/ieunea ¢ Onopol Ha
QITOPUTM Y4eOHBIX JIEHCTBHIA; WCCIeq0BATH 3aBHCHMOCTD




00BéMma Kyba oT JUTHHEI ero pedpa.

Ha6uonath ¥ NPOBOAUTH AHAJOTMH MEXIY TOHATHUSIMH
IIOMIAIN ¥ 00BEMa, IEPUMETPA U TUIOLIA/IN TOBEPXHOCTH.
Pacno3HaBaTrh, HCTHHHBIE M JIOKHBIC BBICKAa3bIBAaHUSA O
MHOTOTPaHHUKAX, NMPHBOAMTH NPHUMEPbI W KOHTPIPHUMEPHI.
Pemath 3a1a4u 13 peajbHOM KHU3HU.

IloBTOpEeHue
1 00001IeHNE
(10 u.)

[ToBTOpEHME OCHOBHBIX MOHATHI M METOJOB Kypca 5 Kjacca,
000011eHE 3HAHUH.

Bo1uucasaTh 3Ha4E€HUsI BBIPAKEHHUN, COJIEPKAIUX HATYPAJIbHbBIE
Yyuciaa, OOBIKHOBEHHBIE M JECATUYHBIE JIPOOH, BBITIOJHATD
npeoOpazoBaHus YKCeN MPU HEOOXOTUMOCTH C HAIPaBJISIONIEH
MTOMOIIIBIO.

BepiOupaTth,  cnmocod CpaBHEHHs  4YHCE,  BBIYHMCIICHHM,
NPUMEHATH CBOWCTBA apuMeTHUYECKUX ACUCTBHM UIs
palMoHaIN3aIu1 BEIYMCIICHUM.

OcyuiecTBASITH CAMOKOHTPOJIb BBINOJHAEMBIX JIEHCTBUI H
CaMOITPOBEPKY PE3YJIbTATA BBIUNCICHUM.

Pemiate mpocreiiliMe 3amauM U3 PEAIBHOW  KU3HHU,
NPUMEHATh MATEeMATHYeCKHe 3HAHMSA [UIA PELICHUS 3a1a4 U3
JIPYTUX y4eOHBIX IPEIMETOB.

Pemars mnpocreiiiume 3agaum
CPAaBHUBATH  CIOCOOBI  PELICHUSA
PalMOHAJILHBIN CIIOCO0.

cnocodammu,
BbIOUPATH

Pa3HBIMHU
3a/a4u,

6 kaacc (e menee 170 u)

Ha3Baumue
pasaeJia (Tembl)
Kypca (4ucio

OcHoBHOE conepkaHue

OcHOBHBIE BU/IBI 1eATEIbHOCTH 00y4ar0IMXCst

4acoB)
Harypaabnbie ApupmeTrnueckue 1elcTBUS C MHOTO3HAYHBIMH HATYpAJIbHBIMY | BBINOJIHATH apuMeTHYecKHe JelcTBUS C MHOTO3HAYHBIMHU
ymciaa gucnamMy. UYMCTOBBIE  BBIPOKEHHUS, TMOPSIOK JCHCTBHIA, | HATypallbHBIMU 4YHCIAMH, HAXOAHTh 3HAYEHHsI UHUCIIOBBIX
(30 9) WCIO0JIb30BaHKEe CKOOOK. OKpyIJIeHHe HATypallbHbBIX YHCET. BBIpQXXEHUI CO CKOOKaMHU U 6e3 CKOOOK; BHIYUCIATH 3HAYEHUS




JlenuTenu U KpaTHbBIE YMCa; *HAnOOIBIINN OOIIUI NETUTENh U
HaWMEHbIIIee 00111ee KpaTHOE™.

Paznoxenune uwncima Ha MOPOCTBIE MHOXKUTENH. JleIMMMOCTh
CYMMBI U NPOU3BEIEHHUS. JleJIeHne ¢ OCTaTKOM.
Pemenne TekcTOBBIX 3a/1a4.

BBIpaXXEHUH, COJIEPIKALUX CTEIICHHU.

BbInoIHATL NPUKUAKY M OLEHKY 3HAYEHUHW YHUCIIOBBIX
BBIPAKECHUM, IPUMEHATh NPUEMBbI IPOBEPKH PE3YJIbTATA.
Hcnonb3oBarh Mpu  BBIUUCICHUAX MepeMeCcTHTEIbHOEe U
coyerarejilbHOe CBOWCTBA CJIOKEHHSI M  YMHOKEHHS,
*pacnpenejuTe/ibHOe CBOMCTBO YMHOKEHHSI OTHOCHTEIBHO
CJI0’KeHUs™, CBOMCTBA apuMeTHYeCKHUX AelCTBUH.
HccnenoBath  YUCIIOBBIE  3aKOHOMEPHOCTH,  IPOBOJUTH
YHUCJIOBBIE SKCTICPUMEHTHI.

@®opMyJIMPOBaTH  OMNpeeJeHusl JEIUTeNII W KPaTHOTIO,
HauOoJbIIEro OOIIEero JeiIuTeNss M HAaUMEHBIIEro OoOLIero
KpPaTHOTO, MPOCTOTO M COCTaBHOTO YHCEI; HCIOJIb30BaTh 3TU
MOHSTHSI IPU PELIeHUH 3a/1a4 (IIpH HE0OOXOIMMOCTH C OTIOPOM Ha
QITOPUTM IIPABUIIA).

I[IpuMeHSITH AJNTOPUTMBI BBIYKMCICHUS HAMOOJIBIIEr0 OOIIero
JeNUTeNs] M HaUMEHBIIEro OO0IIero KpaTHOTO JABYX YHCET,
AITOPUTM PA3JI0KEHUS YUCIIA HA IPOCThIE MHOKHUTEIIH.
HccaenoBarb cBOMCTBA JCIMMOCTH CyMMBbI U IPOU3BEACHUSA
YHCell ¢ OMOPOU Ha BOIIPOCHBIN TUI1aH.

IIpuBoaUTH NpUMepPbI YHCET C 33JaHHBIMM CBOMCTBAMH,
pacno3HaBaTh BepHble M HeBepPHbIe YTBEPKICHHUS O CBOMCTBAaX
4yucell, ONMPOBEpPraTh HEBEPHBIE YTBEPKIACHUS C TMOMOUIBIO
KOHTPIIPUMEPOB.

KoncrpyupoBartp  MaTeMaTH4ecKHe  NpeLIOKeHHS  C
MOMOIIBIO CBSI30K «H», KU, «ECIIH. .., TO...» M0 00pasily.
PemaTh TEKCTOBBIE 3a/1a4U, BKIFOYAIOIINE NOHATHS JEIUMOCTH,
apuMeTHUYecKuM CrocoOOM, HCHOJB30BaTh Mepedop Bcex
BO3MOJKHBIX BAPHAHTOB C ONIOPOM HA BOMPOCHBIH IJIaH.
MopaenupoBaTh XOJ pEIICHHs 3aJa4d C IOMOIIBI PHUCYHKa,
CXEMbI, TaOJIHIIBI.

[TpuBoaNTH, pa3bupaTh, OLIEHHBATh pa3jHYHbIE PpPelIeHus,
3allMCH PelleHMid TEeKCTOBBIX 3aJ4a4 C HalpaBIIOLIEH
MIOMOLIBIO.

Kputnuecku oneHUBaTh MOJIyYeHHbI pe3yJbTaT, HAXOIAUTH




OIIII/IGKI/I, OCYHIECTBJIATHL CAMOKOHTPOJIb, IPOBEPHAHA OTBET HA
COOTBETCTBHE YCJIOBUIO.

Harasignasn
reoMeTpus.
IIpsimble Ha
IJIOCKOCTH
(74)

*TlepnienaukynspHble npsMble. [lapamiensablie npaMbie™.

Paccrostnue Mexay AByMs TOYKaMH, OT TOYKHM 10 MPSAMOI,
JUIMHA ITyTU HA KBAJIPATHOM CETKE.
*TIpuMepsl MPSIMBIX B IPOCTPAHCTBE™.

Pacno3naBaTth Ha uepTekax, PUCYHKAX CJIydyad B3aUMHOTO
PaCIOIOKEHHUS IBYX MPSMBIX.

HN300paxaTtb ¢ 1NOMOIILI0O YEPTEKHBIX HMHCTPYMEHTOB
KJIeT4yaTo Oymare JBe TIepeceKarolIrecss TMpsMble, JIBE
napajuieIbHbIe TPSIMbIEC, CTPOUTH MPSIMYIO, MEPIICHAUKYIIPHYIO
JIaHHOM.

I[puBoauTH npuMepbI NapajuIeIbHOCTH u
MEePIEHANKYISIPHOCTH TIPSMBIX B POCTPAHCTBE.

Pacno3naBath B MHOTOYTOJIbHUKAX TEPIECHIUKYISIPHBIE U
napajuieiabHble  CTOpoHbl. M300paxkaTb MHOTOYI'OJIBHUKH C
napauieIbHBIMU, TIEPIICHINKYIIPHBIMU CTOPOHAMH TI0 00pas3Ily.
HaxoauTh paccTosiHue MEXIy ABYMs TOYKaMH, OT TOYKH [0
NpsSMOM, [UIMHY IyTH Ha KBaJpaTHOM CETKEe, B TOM YHUCIE
UCIIOJIB3YS LIU(PPOBBIE PECYPCHI.

Apodu
(32 4)

OObIKHOBEHHAss  JIpoOb, OCHOBHOE€  CBOMCTBO  JApoOH,
cokpaieHue apooeit. CpaBHEHHE U YIOPSI0YHMBaHUE IPOOEH.
JlecsiTHUHBIC IPOOH M METPHYECKAs CUCTEMA Mep.

Apudmernueckue  AeMcTBUS ¢ OOBIKHOBEHHBIMU U
JECSITUYHBIMH JIPOOSIMHU.

OtHomenue. JlelmeHue B JaHHOM OTHOIIGHMH. *Macmra0?,
MIPOITOPIIHSL.

[TonsiTre mpoleHTa. BhIuMciieHHe MpOLeHTa OT BEIWYHHBI U
BEITUYMHBI 110 €€ MPOIICHTY.

Perienune TeKCTOBBIX 3aj1a4, COAECPIKALIMX IPOOU U MPOLIEHTHI.
IIpaktnyeckas pabora «OTHOILIEHHE AJIUHBI OKPYKHOCTH K €€
THAMETPY».

CpaBHHBAThL W YNOPSIAOYMBATH JpOOH, BBIOHPATH CHOCOD
CpaBHEHHUS JIpoOei.

IIpeacraBiasiTh JAeCATUYHBIE JpOOM B BUJE OOBIKHOBEHHBIX
npo0Oeil 1 OOBIKHOBEHHBIE B BHJIE JECATUYHBIX, HCIOJb30BATH
IKBHBAJIEHTHbIE TNpPeICTABJIeHHs] JPOOHBIX 4YMCeNl IpH UX
CpPaBHEHMH, TIPU BBIYUCICHUSIX (IIpU HEOOXOAMMOCTH C
HAIPAaBIISAIONIEH TOMOIIIBIO).

Hcnoab3oBarh JeCATUYHBIE JpoOM TpH MpeoOpa3oBaHUU
BEJIMYUH B METPUYECKOU CUCTEME MED.

BbInoJHATH apupMeTHYecKHe AelCTBHS C 0OBIKHOBEHHBIMH U
JECSITUYHBIMH JIPOOSMHU.

BoeruucasTe 3HAYEHUS BBIPa)KCHH, coJiepKaIInx
OObIKHOBEHHBIE W JIECATHUYHbIE  ApoOW,  BBHINOJHATH
npeoOpa3oBaHuss Jpobel, BHIOHPATH CHOCOO, NPHMEHSTH
cBOiicTBa apu(PMETHUYECKUX MCHCTBHMA s pallMOHATH3AlUU
BBIUNCIICHUM.




CocTaBisiTb OTHOILICHUS W IPOTOPIMH, HAXOAUTH OTHOIICHHE
BEJIMYHH, JICJIUTh BEIMYNHY B TAHHOM OTHOIIICHUH.

HaxoauTh 3KCHEPUMEHTAILHBIM IYTEM OTHOLICHUE JJIMHBI
OKpY)KHOCTH K €€ juamerpy (Opu HEOOXOAUMOCTH C
HAIPAaBJIAIONIEH TOMOIIBIO).

Haxoauth MacmTal TUTaHa, KapThl U BBIYUCIATH PACCTOSHUS,
UCIOJIB3YS MaclITad ¢ ONOPON Ha AJITOPUTM YYE€OHBIX IEHCTBUH.
OOBACHATH, UTO TAKOE MPOLIEHT, YIIOTPEOIATH 000POTHI peur co
CIIOBOM «IIPOLICHT». BhIpamaTh MPOLEHTHI B IpO0SIX U JpoOu B
NPOIIEHTaX, OTHOIIICHNE JIBYX BEJIMYHMH B MIPOIICHTAX.
BbI4HCIATH TPOIIEHT OT YMCIIA U YMCIIO TIO €TO TPOIICHTY.
OKpyrisite 1poOU U MPOIEHTHI, HAXOAUTH MPUOTIKEHISI YHCET
IpY HEOOXOTMMOCTH € UCTIOJIB30BaHUEM BU3YaTIbHOW OTTOPHI.
Pemiath 3agauM Ha YacTH, TIPOLEHTHI, MPOTIOPIHH, Ha
HaxOoXXJIeHHWEe Apo0u (MPOIEHTa) OT BEIMYUHBI  BETMYUHBI 110 €€
npobu (TporeHTty), npobu (MpoIeHTa), KOTOPBI COCTaBIISIET
oaHa BenuuuHa OT apyroi. IlpuBoauTh, Ppa3dupark,
OIIEeHUBATDH PA3JIMYHbIE PELICHUS, 3alIUCH PEIIEHU TEKCTOBBIX
3aj1a4y MpU HEOOXOJUMOCTH € HAIIPABJIAIOLIEH TOMOIIBIO.
M3Baekats uHpOpMamMUIO U3 TAOMUIl U JUArpaMM,
UHTEPIPETHPOBAThH TaOJIMYHBIE JIAHHBIE, OIpesensTh
HauOoJIbllIee M HAUMEHbIIEE U3 IIPEJCTABICHHBIX JaHHbIX.

Harasiqnas
reoMeTpusi.
CummerTpus
(6 9)

*QceBast cummeTpus. LleHTpanbHas cuMMeTpus.

[TocTpoeHre cMuMMETPUUHBIX QUTYP.
CuMMeTpus B IPOCTPAHCTBE™.

Pacno3HaBaTh Ha yepTexax U U300pakeHUsX, H300paxkaTh OT
PYKH, CTPOMTH C IIOMOILBIO MHCTPYMEHTOB (urypy (oTpe3ox,
JOMaHyl0, TPEYTOJbHUK, TMPAMOYTOJIBHUK, OKPYKHOCTb),
CUMMETPUYHYIO [JaHHOM OTHOCHUTEIBHO MPSIMON, TOYKU C
HaIPaBJIAOLIEH TOMOILBIO.

HaxoauTs mpuMepbl CUMMETPUH B OKPYXKAIOLIEM MUPE.
MopneaupoBare U3 Oymaru JBe (UIYpbl, CHUMMETPUYHBIE
OTHOCUTEIIGHO IPAMOM; KOHCTPYHPOBATh I'€OMETPHUYECKUE
KOH(Urypaluu, UCIOJIb3ys CBOHCTBO CUMMETPHUH, B TOM YHUCIIE C
MIOMOIIIBIO ITU(PPOBBIX PECYPCOB C OMIOPOI HA AITOPUTM Y4EOHBIX
JEUCTBUM.




Bripaxkenus
¢ OykBamu
(64)

[IpumeHenre OyKB AJIs 3aMMCH MATEMaTUYECKUX BBIPAKESHUN U
npeaioKeHnd. *ByKBEHHBbIC  BBIPAKEHUS UM YHUCIOBBIE
T0JICTAHOBKH ™.

BbykBenHbIe paBeHCTBa, HAX0XK/ICHHE HEN3BECTHOI'O KOMIIOHEHTA.
DOpMyIIBL.

Hcnoab3oBarh OYKBBI A 0003HAUEHUsl 4UCElNl, NPU 3allMCH
MaTeMaTHYeCKUX  YTBEPXKIEHHH, COCTaBIATH  OyKBEHHBIC
BBIPAYKEHUS 10 YCIOBHIO 331a4H.

HccnenoBath  HECIOXKHBIE  YUCIOBBIE  3aKOHOMEPHOCTH,
UCTIOJIb30BATh OYKBBI JUISl UX 3aITUCH.

BolunciasaTh 4MCIOBOE 3HAU€HHE OYKBEHHOTO BBIPAXKEHUS NPU
3a/laHHBIX 3HAYEHUAX OYKB C OMOPOW Ha alrOpUTM Y4EOHBIX
JIEUCTBHIA.

3anuceIBaTh ¢popmy.nr: IepuMeTpa 51 IJIOIIAN
NpsIMOYTOJIbHUKA, KBaJpara; JUIMHBI OKPYKHOCTH, IUIOIIAIN
KPYr'a; BHINOJHATH BHIMHCJIEHHS 110 3TUM (OpMyJiaM.
CocraBasaTh (OpMYJIbI, BBIPAXKAIONIME 3aBHCHUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BPEMsI, pacCCTOSIHUE; 1I€HA, KOJINYECTBO,
CTOMMOCTB; TPOM3BOJIUTENBHOCTh, BpeMs, O00BEM pPabOTHI;
BBINOJIHATH BBIYMCICHUS IO ATUM (POpMYIIaM.

HaxoauTh  HEU3BECTHBIH  KOMIIOHEHT  apU(PMETHUECKOTO
NEUCTBUSL.

Harasanas
reoMeTpusi.
Durypsl

HA IUVIOCKOCTH
(14 9)

YeThIpEXyroJIbHUK, MIPUMEPBI YETBIPEXYTOJILHUKOB.
[IpssMoyronpHUK, KBaapaT: CBOWCTBA  CTOPOH,  VIJIOB,
UaroHajieu.

N3mepenue yrinos. Busl TpeyroibHUKOB.

[lepumerp MHoroyrosibHuKa. [lmomane ¢uryper. Dopmysibl
nepuMeTpa W IUIOMIA M TPsSMOYroyibHUKa. [IpubmmkénHOoe
M3MEpEHHUE IIomaau Guryp.

*TIpaktuyeckas padbota «Ilmomans Kkpyran™.

M3o6paxkaTh Ha HEIWHOBAaHHOW U KJIeT4yaTod Oymare c
UCII0JIb30BaHUEM YepTEKHBIX UHCTPYMEHTOB
YeThIPEXYTOJbHUKI c 3aJJaHHBIMU CBOWCTBaMHM: c
napajelbHbIMU, MEPIEeHANKYIAPHBIMH, PaBHBIMU CTOPOHaMH,
OpSAMBIMM  yrilaMM W JIp., PaBHOOEAPEHHBIM TpPEyroJbHUK.
IIpeanaratb n 00CyXk1aTh COCO0bI, AJITOPUTMBI IOCTPOEHHUSL.
HccaenoBarb,  HCIOJB3YyS  SKCIEPUMEHT,  HaOJIOJCHUE,
MOJICIUPOBaHUE, CBOMCTBA  IPSMOYIOJIbHUKA,  KBajpara,
pa30uBaTh Ha TPEYTOJBHUKH C ONIOPOM HA BOIIPOCHBIH IJIaH.
O060cHOBBIBATH, OMPOBEPraTh C IMOMOIIBIO KOHTPIPUMEPOB
YIBEPXKJICHHUS O TNPSMOYTOJIbHUKE, KBajpaTe, pacmo3HaBaTh
BEPHbIE U HEBEPHBIE YTBEPIKJICHHS.

HN3mepsATh U CTPOUTH C MOMOLIBIO TPAHCIOPTUPA YIJIBL, B TOM
4HCcI€ B MHOTOYIOJBHHMKE, CPABHMBATH YIJIbl; PaclO3HABATH
OCTpbI€, NPSIMBIE, TYTIbIE, pa3BEPHYTHIE YIJIbL.

Pacno3naBathb, M300paxkaTh OCTPOYTOJIbHBIH, IPSAMOYTOJIbHBIMN,




TYIOYI'OJIbHBIH, paBHOOEPEHHBIH, PaBHOCTOPOHHUI
TPEYrOJbHUKHA (P HEOOXOJAMMOCTH C  HCIOJB30BaHUEM
BU3YyaJIbHON OTIOPHI).

BouruucasTh MIEPUMETP MHOTI'OYT'0JIbHHUKA, IJIOIIAdb
MHOTOYTOJIbHUKA Pa30MCHUEM Ha MPSMOYTOJIHHUKHU, HA PaBHBIE
Gurypnl, HUCHOJIB30BaTh METPUUYECKUE CIUHUIBI HU3MEPEHUs
JUTMHBI U TIJIOIAIU C OTIOPOM Ha aJTOPUTM yUEOHBIX JCUCTBUH.
HUcnosab30BaTh NpudIMKEHHOE U3MePeHNe JUIMH U IUIOIAne
Ha KJeT4arod Oymare, TPUOIMKEHHOE W3MEPEHHUE [THHBI
OKPY>KHOCTH, TIOIIAAN KPyra.

THoaoxureabHbIE U

Iensie qHca. *Moynb 4HucIa, reoMeTpuyeckas

I[IpuBOAUTH NpPUMEPHI HCIOIb30BAHHUS B PEATBHON KHU3HHU

OTpHIATEIbHbIE WHTEpIpeTAys MOAYIsI. UHCITIOBBIC TPOMEKYTKH *. TIOJIOKUTEITBHBIX W OTPUIATSIIEHBIX YHCEIT.
gucaa ToNOKUTENbHEIE W OTpHIATENbHbIE uncha. CpaBHeHHe H300pakarh 1eNbIe YUCIA, TOJOKUTENIbHbIE U OTPHUIIATEIbHBIC
(40 v) TOJIOKUTEIBHBIX M OTPHLATENBHBIX uncel. Apudmernueckue | THC71a TOUKaMH Ha YUCJIOBOU IPSMOM, HCIOJIB30BATH YHCIIOBYIO
NEeHCTBHUS C TIOJOKUTETLHBIMU U OTPULIATEILHBIMH urcaamy, | IPAMYIO VI CPABHCHIS HHCCIT.
PelIieHe TeKCTOBBIX 32,144, IIpuMeHSITH NpaBWJIa CPaBHEHUA, YNOPSAOYUBATDH LIEIIbIE
yucia; *HaX0aUTh MOIYJIb yucia™.
@ opMyTHPOBATH NMPABUJIA BHIYNCICHUS C MOJIOKUTEIHHBIMU U
OTPHIIATEIILHBIMHA YHCJIaMH, HAXOAMTH 3HAYEHHS] YHCIIOBBIX
BBIPAKCHU, COJICpIKAIIINX JNIEUCTBUS
C TIOJIOKUTEIBHBIMM ¥ OTPUIATCIBHBIMH  YHCIIAMH  TIPH
HEOOXOJMMOCTH C OTIOPOM Ha aJIrOPHUTM MPaBHIIA.
I[IpuMeHSITH CBOMCTBA CIOXKEHHS M YMHOXEHHS s
npeoOpa3oBaHUs CyMM U MPOU3BEICHUN.
IIpencraBieHue [IpssMmoyronpHass cucTtemMa KOOpPAMHAT HAa  IUIOCKOCTU. | OOBSICHATH W HJLUIIOCTPUPOBATH MOHSITHE IPSIMOYIrOJIBHON
JaHHBIX KoopauHaTsl TOUKM Ha MIIOCKOCTH, abcIiucca u opuHaTa. CHCTEMBI KOOpAMHAT  HA  TUIOCKOCTH, HCI0JIL30BaTh
(6 9) CTonGYAThIC U KPYTOBBIE HATPAMMEL. TEPMHUHOJIOTHIO; CTPOMTH HAa KOOPAMHATHOM IJIOCKOCTU TOUKU U

IIpaktuyeckas pabdota «IlocTpoenue quarpamMmy.
Pemenne  TEKCTOBBIX  3amad,  COAEpXKAIIHUX
IIpeJCTaBJICHHbIE B TAOIMIIAX U HA TUarpaMMax.

JaHHBIC,

¢Gurypsl 1o 3aJaHHBIM KOOpJIMHATaM, HAXOAUTH KOOPIUHATHI
TOYEK.

Yurarh cToJIOuaTsle u KpYyroBbl€ rarpammesl;
HHTEPNPETHPOBATH JAHHBIC; CTPOMTH CTOJI0YATHIE 1UATPAMMBI.
Hcnoan3oBars mHpoOpManMIo, MPEACTaBICHHYIO B TaOIUIaXx,




Ha auarpamMmmax mid peIICHHSA TCKCTOBBIX 3alad W 3a1a4 U3
pEaTbHOM )KU3HH.

Harasignasn
reoMeTpus.
Durypsl

B IPOCTPAHCTBE
9 v)

*TIpsaMoyroyibHBIN Napajuienenunen, Kyo, npusma, nupamua,
KOHYC, IMwmHAp, map u  cdepa. H3obOpaxenue
IIPOCTPaHCTBEHHBIX ¢buryp. [Tpumepsl pa3BEpPTOK
MHOTOTPaHHUKOB, IMJIMH/IPA U KOHYCA.

[IpakTnueckas pabora «Co3nanue Mojiesnen
MPOCTPAHCTBEHHBIX (DUTYPY.

[Tonatue o0bEMa; eauHUIBI U3MepeHHs 00béMa. OO0BEM
MPSIMOYTOJIFHOTO Tapajulesienurnena, Kyoa, GopMyinsl 00bEMa™.

Pacno3HaBaTh Ha 4EpPTEKAX, PUCYHKAX, OMUCHIBATH [TUPAMUTY,
npusMy, LWIMHAP, KOHYC, Iap, HM300paskaTh WX OT pYKH,
MOJeJIUPOBaTh U3 Oymaru, IUIAaCTWIIMHA, IPOBOJIOKU M JIp. C
HanpasJisioned nomouiplo. IpuBOANTHL MpUMEPbI 0OBEKTOB
OKPYXKaIOIIEeT0 MUPa, UMEIOITUX (POPMBI HA3BAHHBIX TEII.
Hcnonb30BaTh TEPMHHOJIOTHIO: BEpIIMHA, pedpo, TIpaHb,
OCHOBaHUE, BBICOTA, PAINYC U TUAMETP, Pa3BEPTKA.

H3yuaTh, WUCHOJIB3YS 3KCIIEPUMEHT, HAOIIOJEHHE, U3MEpPEHHE,
MOJICIMPOBAaHNE, B TOM YHCJIE KOMIBIOTEPHOE, U ONMHCHIBATH
CBOICTBA Ha3BaHHBIX TEJ, BBISIBJISATH CXOACTBA W Pa3IHIMS:
MEXTy TUPAMUION U TIPU3MOI; MEXITY UIUHIPOM, KOHYCOM H
HIapOM.

Pacno3HaBaTh pa3BEPTKH MNapajuienenunena, Kyda, MpU3MBL,
NUpPaMHJIbl, KOHYCA, [IINHIPA; KOHCTPYHPOBATH JTaHHBIC Tela
U3 pa3BEPTOK, CO3/aBaTh MX MOJEIM C HamlpaBlsioLeit
MTOMOIIBIO.

Co3xaBaTh MOAEJM IPOCTPAHCTBEHHBIX Guryp (u3 Oymarwy,
MIPOBOJIOKH, IIJIACTUIIMHA U JIP.) C OIIOPOii Ha aJrOpPUTM Y4eOHBIX
JNIEUCTBUI.

H3mepsaTh Ha MoaeJsix: UIMHBI pEOEp MHOTOTPAHHUKOB,
IUaMeTp Iiapa.

Boruucasate mo  ¢opmyiaam: 00bEM  IPIMOYTOJIBHOTO
napajuienienunena, Ky0a; HCHOJIb30BaTh EAWHUIBI U3MEPEHUS
00bEMa; BBIYHCJIATH OOBEMBI TEJ, COCTaBJICHHBIX U3 KyOOB,
NapaJuIeIeNUIeIOB; pelaTh 3aJa4i ¢ PEATBHBIMU JJTaHHBIMHU C
OTIOpPOY Ha CTPABOYHYIO HHPOPMAILIUIO.

IMoBTOpEHHUE,
00001IEHNE,
cUCTeMaTHU3alus
(20 v)

[ToBTOpEHHE OCHOBHBIX TMOHSATHA W METOJIOB KYypcOB 5 U 6
KJIacCOB, 0000IIEHNE U CUCTEMATH3alIAs 3HAHMIA.

Bb1uucasaTh 3HAYCHUS B]':»Ipa)KeHHfI, COACPIKAIIUX HATypaJIbHbIC,
OECIIBIC, TIOJIOKHUTCIIBHBIC n OTPpULATCIIbHBIC qucia,
OOBIKHOBEHHBIC n ACCATUYHBIC ,[[pOGI/I, BBITIOJIHATH
HpCO6pa3OBaHI/IH YuCCII U BLIpa)KCHI/Iﬁ npu HCO6X0£[I/IMOCTI/I C




HaIIPaBJIAOLIEH TOMOILBIO.

Bri0upaTh crioco0 CpaBHEHUS YNCETl, BBIYUCICHUN, IPUMEHSATH
cBoiicTBa apudMeTHUECKHX JEUCTBUHN [UIS paldOHAIH3aLUN
BBIYHCIICHUM.

PemaTh npocreiimme 3a1a4m U3 pealbHON )KU3HU, IPUMEHSATH
MaTeMaTH4YecKMe 3HAHMSA U1 pEUIeHUs 3aJad U3 JIPYrux
PEIMETOB.

Pematp npocreiiiue 3aga4un pa3HbIMHU clIOCO0aMu.
OcyuiecTBASTh CAMOKOHTPOJb BBIIOJHAECMBIX JEHCTBUM H
CaMOIIPOBEPKY PE3YJIbTATA BBIUNCICHUM.

TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA «AJITEBPA» (IIO TOJAM OBYYEHMUS)

7 knacc (ne menee 102 u)

Ha3Banmue
pasnaesa (TeMbl)
Kypca (4uciio

OcHoOBHOE coep:KaHue

OcHOBHBIE BU/IbI 1eITEJIbHOCTH 00YYAO M XCH

4acoB)
Yucaa u [ToHsiTHE pallMOHAIBHOTO YHCIIA. CucreMaTH3MPOBATH U 000ramaTh 3HaHUs 00 OOBIKHOBEHHBIX
BbIYMCJICHHSI. ApubdmMernueckne JCHCTBUS C PAIMOHAIBHBIMH YHCIAMHU. | M IECATHYHBIX TPOOSX.
PanuonanbHbIe CpaBHeHMe, yNOPSII0UYMBAHUE PALlMOHAIBHBIX YHUCET. CpaBHHMBATBH H YHNOPSI0YMBATH APO0OH, IPeOOPa30BbIBas NpU
quciaa Crenenb ¢ HaTypaJIbHBIM I1OKA3aTEIEM. HEOOXOJAMMOCTH  JICCATHYHBIE JpoOM B  OOBIKHOBCHHBIC,
(25 9) Pemienne 0CHOBHBIX 3a7]au Ha JIPOOH, MPOIEHTHI U3 PEAIbHOM | OOBIKHOBEHHBIE B JECSATHYHBIC, B YACTHOCTU B OECKOHEUHYIO

MPaKTUKH.

[IpusHaku  OENUMOCTH,  PA3JIOKEHUSA
HATypaJbHbIX YHUCEIL.

Peanbubie 3aBUCHUMOCTH. IIpsamas
MIPONOPLMOHAIIBHOCTH.

Ha MHOXXHUTCIIN

u obOpaTHas

JECATUYHYIO IpOOb.

IIpumensTe  pasHooOpasHble  CIOCOOBI W NPHEMBI
BbIYHCJICHUS] 3HAYCHUH IPOOHBIX BBIPAKEHHMMH, COJEPKalInX
OOBIKHOBEHHbIE U  JECATHYHbIE JApOOM: 3aMEHATh IpH
HEOOXO/MMOCTH  JECATHYHYIO  JIpoOb  OOBIKHOBEHHOH WU
OOBIKHOBEHHYIO JECATUYHOM, MPUBOAUTH BhIpaXXEeHHE K (opme,
HauOosiee yAOOHOM i  BBIUMCICHHWH, MpeoOpa3oBHIBAThH
NpOOHBIE BBIpAXEHHUS HA YMHOXEHHE U JICIEHHE AECATHYHBIX




Ipo0eii K IEHCTBUAM C IENBIMU YKCcIaMu (TIpU HEOOXOUMOCTH C
HaIPaBJIAIONIEH TOMOIIBIO).

IIpuBoANTH YHCJIOBbIe H OYKBeHHbIe NMPUMEPbI CTEHECHU C
HaTypaJbHBIM IIOKAa3aTCJICM, 00BACHSAS 3HAYEHHS OCHOBaHUSA
CTCIICHU W IIOKasaTcJisd CTCIICHU, HAXOAUTh 3HAUYCHUA CTeNeHeH

Biza @ (2 — J1060e PAIHOHAIBHOE YHCIIO, N — HATYPAIBHOE
YHCIIO) C OTIOPOM Ha CIIPAaBOYHYIO MHPOPMAIHIO.

[lorumate cMbIca 3anmucud OOJbIIMX YHCeJ € TOMOUILIO

AecATHYHBIX Apoleii U creneHel unciaa 10, TpUMEHATH UX B

peajbHbIX CUTyalusiX.

IIpuMeHSITH IPU3HAKY IETUMOCTH, PA3JI0KEHHUSI HA MHOKHUTEIU
HaTypaJIbHbIX YHCETI.

Pemars npocreiinume 3a1a4m Ha 4acTH, IPOLEHTHI, IPOIIOPLUH,
Ha HaxOXJIeHHe Apoou (MTPOIEHTA) OT BEJIMUYMHBI ¥ BEJIMUYUHBI 110
e€ npobu (TmporeHty), npodu (MpomeHTa), KOTOPBIA COCTaBIISET
oxHa BemuuuHa ot gpyrod. IlpmBoauTh, pa3z0dmpars,
OLIEHUBATDH PA3JIUYHBIC PEUICHUS, 3aMCH PEIICHUH TEKCTOBBIX
3azay.

Pacno3HaBaTh U 00BSICHATD, OIIMPASCh HA ONIPENEICHMUS, ITPSIMO
IIPONOPLUMOHAIbHbBIE u obOpaTHO MIPONOPIIUOHAIIbHBIE
3aBHCHUMOCTH MEXIY BEJIMYMHAMH; NPUBOAUTH MPUMeEPHI dTHX
3aBHUCHUMOCTEHl M3 peaJbHOTO MHpa, U3 JAPYTUX Yy4eOHBIX
MPEIMETOB.

Pemate mpocrelilnne NMpaKTHKO-OPHEHTHPOBAHHbIE 3324

Ha  Japo0u, TMNpOUeHTbl, MNpPSAMYWW H  O0paTHYIO

NPONOPUHOHAIBHOCTH, IPONOPLUHH.

Auaredpanvyeckue
BBIPAKCHU S
(27 9)

byksennble Beipaxxenus. [lepemennsie. [lonycTrMble 3HaYEHUS
nepeMeHHbIX. DOPMYIIbL.

IIpeobpa3oBaHne OYKBEHHBIX BBIPAKEHHUH, PACKPBITHE CKOOOK
U TIpUBE/ICHUE MOJOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM I1OKA3aTEIEM.
MHoOrousIeHBbI. Cnoxenue, BBIYUTAHUE, YMHOXEHHE

Osaagers Ha 0azoBom yYpPOBHE anredpanydecKkoit
TEPMUHOJIOTHEH M CHMBOJIMKOH, NMPHMeHSIThL €€ B Ipolecce
OCBOEHMsI yUeOHOTO MaTepuana.

Haxonuth 3HaueHUs OYKBEHHBIX BBIPAKEHHH IMPH 3aJaHHBIX
3HAYeHUSAX OYKB; BBHIIIOJIHATH BBIUMCIEHUS 110 (popMyam.
BbInoHATH TPeoOpa3oBaHus LEIOTO BBIPAKEHHS B MHOTOUJICH




MHOroujaeHoB.  DopMmynbl  COKpAIIEHHOIO  YMHOKCHUS.
Pa3noxeHne MHOrO4JI€HOB HA MHOKHATEIIH.

MPHUBEICHNUEM T0JI0OHBIX CIIAraeMBbIX, PACKPHITHEM CKOOOK.
BbINOTHATL YMHOXXEHHUE OJHOWIEHAa Ha MHOTOYIEH W
MHOTOYJIeHa Ha MHOTOWIEH, MPUMEHATh (OpMyJbl KBajpaTa
CYMMBI M KBaJpaTa pa3HOCTH C OIOpPON Ha CIPABOUYHYIO
UH(POPMALIHIO.

OcymecTBAATh PA3JIOKEHUE MHOIOWIEHOB HAa MHOXHUTEIU
MyTéM BBIHECEHUS 32 CKOOKH OOIIEro MHOHUTEIS, TPUMEHEHHUS
dbopMyIbl  pa3HOCTH  KBaApPaToB, GOPMYNIT  COKpAIIEHHOTO
YMHOEHHUSI C OTIOPO Ha CIIPABOYHYIO HH(POPMAIIHIO.
I[IpumeHsiTh MNpeoOpa3oBaHME MHOTOUWIEHOB Ui pPELIEHUs
pa3IUYHBIX 3a7a4 W3 MaTeMaTHK{, CMEKHBIX IPEIMETOB, W3
peaabHOM NPAKTUKH.

3HAKOMUTBCH C HCTOPHUEN PA3BUTUA MATEMATUKHU.

YpaBHeHus1
U HepaBeHCTBa
(20 v)

VYpaBHenue, npaBuIia npeoOpazoBaHus ypaBHEHUS,
PaBHOCUJILHOCTD YPABHEHUM.

JIuHeitHOe ypaBHEHUE C OJJHOM MTEPEMEHHOM

MEPEMEHHOM, peIlIeHUE JTUHEUHBIX YpaBHEHUM. Pemenne 3agad
C TIOMOIIIBIO YPaBHEHUH.

*JIuHeitHOe ypaBHEHHUE C ABYMS NIEPEMEHHBIMU U €0 Irpaduk™.
Cucrema IByX JUHEHHBIX YpPaBHEHUHN C IBYMs ME€pEMEHHBIMHU.
Pemenune cucreM ypaBHEHHMI CHOCOOOM TMOJICTAHOBKU U
CIOCOOOM CIIOKEHHUS.

PemaTh TMHEHHOE YpaBHEHUE C OJTHOM IEPEMEHHON, MPUMEHSIS
NMpaBuJia epexoia OT UCXOJAHOIO YPaBHEHHS K pABHOCHIBHOMY
emy 6osee mpocroro Bujaa. [IpoBepsATh, SBISETCS JIM KOHKPETHOE
YHUCIIO KOPHEM YpaBHEHHUSI.

IMoa0upaTe npuMepbl Hap YUCEN, SBIAIOMIMXCA PELICHUEM
JUHEHHOTrO ypaBHEHUS C IBYMS IEPEMEHHBIMH.

CTpouTh B KOOPIMHATHOW IUIOCKOCTH TpaduK JHUHEWHOTO
ypaBHEHUs C JBYMs NEPEMEHHBIMH (IIpU HEOOXOAMMOCTH C
UCIIOJIb30BAHUEM CMBICIIOBOM OTMOPbI); MOJB3YICh TpaduKoM,
NPUBOIUTH MPUMEPbI PELLIECHUS YPABHEHMUSL.

HaxoauTh peleHne CUCTEMBbl ABYX JIMHEHHBIX YPaBHEHHM C
JBYMsI IEPEMEHHBIMU C OTIOPOY Ha arOPUTM YUeOHBIX JEHCTBHIA.
CocTaBJATH M pemiaTh YPaBHEHUE WM CUCTEMY YPAaBHEHHUM 1O
YCIOBHIO 33Jaud, MHTEPHPETUPOBaTh B COOTBETCTBUU C
KOHTEKCTOM 3a/layd TOJYYEHHBbI pe3ylbTaT € ONOpPOM Ha
BOIIPOCHBIN IJIaH.

Koopaunatsl
U rpaguKH.
DyHKUUH

Koopaunata Touku Ha mnpsMoil. YWCIOBBIE MPOMEXYTKH.
Paccrostnue Mexay 1ByMsl TOUKaMHU KOOPJAUHATHON MPSAMOM
[IpssmoyronpHas cucTeMa KOOpAMHAT Ha MIockocTy. [IpumMepsl

H3o06paxarb Ha KOOpJAMHATHON npsIMOi TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATAM, JIy4d, OTpPE3KH,
MHTEPBAJIbI; 3alIUCHIBATh UX HA AIreOpanyeckoM sI3bIKeE.




(24 1)

rpadukoB, 3agaHHBIX hopMyaamu. UTeHue rpaduKoB peaabHBIX
3aBUCUMOCTEN.

[onsitne ¢ynkmun. ['padpuk ¢ynakmun. CpoicTBa (QyHKIHI.
Jluneiinas  ¢ynknus. [loctpoenme rpaduka aHHEHHOU
bynkimu. ['paduk yakuuu y = KX + b,

OTrMeyaTh B KOOPAMHATHOH IUIOCKOCTH TOYKH IO 3aJaHHBIM
KOOp/AWHATaM; CTPOUTH TI'padUKHU HECIOXKHBIX 3aBHCHMOCTEH,
3aJaHHBIX (OpPMYJIaMH, B TOM YHUCIE C MOMOMIBIO IU(PPOBBIX
nabopaTopuil.

I[IpuMeHsiTh, H3y4aTh NPeUMYLIECTBA, HHTEPHPETHPOBATH
rpaduveckuii crocod MpeACTaBICHUS U aHAIN3a Pa3HO0Opa3HOU
YKU3HEHHOU nHpopMannu.

OcBauBaTh Ha 6a30BOM ypOBHE NOHSATHE (PYHKIMH, OBJIAJIEBATh
(GyHKIIMOHAIBHOW TEPMHUHOJIOTHEN.

Pacno3naBarh JuHelHy0 QyHkuio Y = kX + b, onuchiBaTh
e€ CBO¥ICTBA B 3aBUCHMOCTH OT 3HaYeHUH Kod(pduimentoB K u b
(pu HEOOXOAMMOCTH C OIIOPON Ha ANTOPUTM MPaBUIIA).
Crpouts rpaduku TUHEHHONW QyHKIMH, PyHKIMU Y = KX + b
Hcnoan3oBath HugpoBbie pecypcebl 11 HOCTPOEHUS IpauKOB
GYHKIIUN U U3ydEHUST UX CBOMCTB.

[IpuBoaMTH TpUMEpHI JMHEHWHBIX 3aBUCHUMOCTEH B pEajbHbBIX
npoleccax U sIBIECHUsX.

IToBTOpEHUE
U 00001IeHUe
(69)

[ToBTOpEHNE OCHOBHBIX HMOHATHH M METOJIOB Kypca 7 Kiacca,
000011eHE 3HAHUHA.

BpiOuparb, npPUMEHSATH CHOCOOBI  CPAaBHEHUSA  YHCEIL,
BBIYMCIICHUH,  MpeoOpa3oBaHUN  BBIPAKCHHUHM,  pEHICHUS
ypaBHEHUH PHU HEOOXOJUMOCTHU C HAMPABJISIOUICH TOMOIIBIO.
OcyuecTBASITH CAMOKOHTPOJb BBIIOJHAEMBIX JEHCTBHU H
CaMOTPOBEPKY pe3ylibTaTa BBIYUCICHUH, MPeoOpa3oBaHUM,
MOCTPOCHU.

Pemath npocreiinme 3aja4u U3 peajlbHOMN KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMS U1 pEUIeHUs 3a1ad U3 JpYrux
PEIMETOB.

Pemiars mnpocreiinMe TeKCTOBbIC 3a71a4HM, CPAaBHUBATh,
BbIOMPATh CNOCO0BI PEILICHUS 3aa4U.

8 kiacc (ue menee 102 u)




Ha3zBpanue
pasaesa (TeMbl)
Kypca (4Huci10
4acoB)

OcHoBHOE€ CoacpiKaHue

OcHOBHbIE BHIbI JIeSITEJIbHOCTH oﬁyqamumxca

Yucaa n
BbIYMCJICHHS.
Keaaparubie
KOpPHHU

(159)

KBanparsblii kopeHb u3 yucina. *[lonstie 06 nppannoHaaIbHOM
yucine. JlecaTnuHble NpuOIMKeHUsT UppaliMOHaIbHbBIX YHCEI.
JeiicTButenpHble yncia. CpaBHEHHE JEHCTBUTENBHBIX YnCET™.
Apudmernueckuil KBaJIpaTHbIN KOPEHb.

VpasHenue Buaa X2 = a.

CaoiicTBa apudmMeTnyecKux KBaJpaTHBIX KOpHEH.
[IpeoOpa3oBaHre  YHUCIOBBIX  BBIPAXEHHH,  cOAepKallux

KBaJpaTHbIE KOPHHU.

@DopMyTHPOBAThH oNMpejie/ieHue KBAJPaTHOTO KOPHS U3 YUCIA,
apru(METUYECKOT0 KBAJPATHOTO KOPHS MPU HEOOXOIUMOCTH C
BHU3yaJIbHON OTIOPOM.

[IpuMeHsITH OlEpalMIO W3BJICYEHMS] KBAJIPATHOTO KOPHS U3
YHClia, HCIOJIb3Ysl TPU HEOOXOIUMOCTH KAJBKYJISITOP.
OueHuBaTh KBAJpaTHbIE KOPHHU [EIBIMH YHCIAMH U
JECATUYHBIMU JAPOOSMHU.

CpaBHUBATh W YNOPSAOYUBATHL  PALUOHAIBHBIE U
WppALMOHATILHBIE YHCIIA, 3aIMCAHHBIC C TTIOMOIIBIO KBaJIpaTHBIX
KOpHEH ITPH HEOOXOIMMOCTH C HAPABJISIFOIIEH TTOMOIITBIO.

HccaenoBaty ypaBHEHHE x2 = a, HaxXoJAWUTh TOYHBIE H
npuoOIKEHHbIE KOpHU pu & > 0.

HccaenoBarh CcBOWCTBA KBAJpaTHBIX KOpPHEW, IPOBOJA
YHCIIOBbIE OJKCIIEPUMEHTBHl C HCMHOJIb30BAaHUEM KaIbKYISITOpa
(KOMIIBIOTEDPA).

IIpumeHsAiTh cBOWCTBA apu(pPMeTHUYECKHMX KOPHeH IJIs
npeodpa3oBaHUsl BbIPAsKEHU .

BeinoiHATL mpocTeiiliie NpPeodOpa3oBaHUMA  BbIPAKCHUM,
COJIepKallluX KBaJpaTHbIe KOPHU. BbIpakaTh NnepeMeHHbIE W3
reoMeTprYecKux U ¢puzndeckux GopMyin Mpu HEOOXOIUMOCTH C
OTIOpPOY Ha MPABUJIO.

BouIuucasaTh 3HAYEHUNA BBIPAKECHUN, COACPKAIIUX KBAJAPATHHIC
KOPHH, UCHOB3YsI MPU HEOOXOAMMOCTH KaIbKYJISATOP.
Hcnoab30BaTh B XOJE pELICHUS 3a7ad  dJIEMEHTapHbIE
MPEJICTABICHUS, CBSI3aHHBIE C MPUONMKEHHBIMU 3HAYCHUSMU
BEJIMYMH.

3HAKOMUTHCA C UCTOPUEN pa3BUTHS MATEMATHKH.

Yucaan

Crermnens ¢ OCJIBIM ITIOKa3aTCJICM. CTaHI[apTHaH 3almcCh 4uciia.

®opMyIHpPOBaTH ONpeeJIeHHe CTEIICHH C LENbIM TI0Ka3aTelIeM




BBLIYHCJICHUS.
Crenenn

¢ HeJIbIM
noKa3arejieM
(7 9)

PazMepsl 00BEKTOB OKpYKalomero Mupa (0T 3JIEMEHTapHBIX
YaCTHI[ 10 KOCMUYECKUX 0OBEKTOB), JIIUTEILHOCTh MPOIECCOB
B OKPY)KaroIlleM MHUpE.

CBolicTBa CTENEHHU C LIEJIBIM I10Ka3aTeIeM.

(mpu He0OXOAMMOCTH TIO BU3YaIbHOH OTOpE).

IpeacraBiasiTh 3anuch OOIBIINX U MAJIBIX YHCEN B CTAHAAPTHOM
Bujge. CpaBHHUBATHL 4YWCIa U BEJIUYMHBI, 3alMCAHHBIE C
ucnoJib3oBanueM crenenu 10.

Hcnonp3oBaTh 3amuch 4YHCEN B CTAaHJAPTHOM BUIE NS
BBIPQKECHUSI Pa3MEpOB OOBEKTOB, JIMTEIBHOCTH MPOIIECCOB B
OKpPY’KaIOIllEM MUPE.

®opmyIUpoBaTh, 3alIUCHLIBATH B CHMBOJIMYecKOil (opme n
WLTIOCTPUPOBATH MPUMEPAMM CBOWCTBA CTENEHU C LEIbIM
nokazaresieM (MpU  HEOOXOJUMOCTH C  HWCHOJIb30BAaHUEM
BHU3yaJbHOW OTIOPHI).

I[IpumeHsiTh  cBOMicTBA  CTENEHU I IpeoOpazoBaHUs
BBIPAKEHUH, COJEepKaIlMX CTENEHH C LENbIM I0Ka3aTeaeM C
WCIIOJIb30BAaHWEM  CIIPAaBOYHOM wWHGOpMai. BBINOJHATH
JAeHCcTBUSI C YWCIaMM, 3allMCAaHHBIMU B CTAaHJApPTHOM BHJE
(YMHOXEHUE, JIeNIeHEe, BO3BEJICHUE B CTETICHBD).

AnredOpanuyeckue
BbIPa:KeHH .
KBagparubii
TPEXWIeH

(59

KBanpatubiii TpéxwieH. Pa3znokeHue KBagpaTHOTO TPEXWICHA
Ha MHOKUTEJIH.

Pacno3naBarh  KBajapaTHBIM  TPEXWIEH,  yCTAHABJIMBATH
BO3MOYHOCTb €T0 PasNIoKEHUsI HA MHOKHUTEIIH.

PacknaapiBaTh HAa MHOMKUTENM KBAaJPAaTHBIA TPEXWIEH C
HEOTPUIATENIbHBIM JAUCKPUMUHAHTOM TPU HEOOXOJIUMOCTH C
OTIOpPOM Ha aJITOPUTM IMpaBUIIA.

Anredopanyeckue
BbIPa:KeHH .
Anredopanyeckast
Apodhb

(15 4)

Anrebpanyeckast 1poOb. [lomycTuMble 3HaYEHHS TEPEMEHHBIX,
BXO/IAILUX B ajireOpandeckre BolpaskeHusl. OCHOBHOE CBOHMCTBO
anrebpandeckoii qpoou. CokparieHue qpooei.

Cnoxxenue, BBIYMTAHHE, YMHOXEHHE W JICJICHHE
anreOpandyeckux apoOeil. I[IpeoOpazoBaHue BbIpaXeHUil,
coJiepkalux ajreopandeckue Apoou.

3anuceiBaTh anreOpanyeckue BoipaxkeHus. HaxoauTh 001acTh
OTIPE/ICIICHHUS PAIIMOHAIIBHOTO BBIPAXKCHHS.

BBINOJHATE YHCIOBBIE MOACTAHOBKA U BBIYMCJIATHL 3HAUECHHE
JpoOu, B TOM YHCIIE C TOMOIIBIO KAIbKYIISATOPA.
®opMyJIHpPOBaTH OCHOBHOE CBOMCTBO alre0pandeckoil 1podu u
NMPUMEHSITH €ro JUIs IpeoOpa3oBaHus ApoOei.

BoInoJHATL AelicTBUSI C anredbpandeckumMu JApoOsMU TpU
HEOOXOUMOCTH C Hampaplsomed noMombl. [IpuMeHsTh
npeoOpa3oBaHusl BBIpAXKEHUH JUIA pelleHus 3a1ad. BeIpaxkath
nepeMeHHble 13 GopMmyn ((PU3NYECKUX, TECOMETPUUYECKUX,
OTIMCHIBAIOIUX OBITOBBIE CHUTYyalluH) MPU HEOOXOIUMOCTH C




HaIIPaBJIAOLIEH TOMOILBIO.

YpaBHeHus1

U HEPaBEHCTBA.
KBaaparusie
YPaBHEHUS

(15 4)

KBanparHoe ypaBHenue. HemonHoe kBagpaTHOE ypaBHEHHE.
®dopmyia KOpHeW KBaapaTHOro ypaBHeHus. *Teopema Buera™.
Pemenue ypaBHeHuii, cBoaAIMXCA K KBaapaTHbIM. [[pocrelimue
JIpoOHO-paIOHATbHBIC YPAaBHEHHUSI.

Pemenne TEKCTOBBIX 3aJad C TOMOIIBIO  KBaJpaTHBIX
YPaBHEHUM.

Pacno3naBaTh KBaJpaTHBIC YpaBHEHUSI.

3anucbiBaTh (Qopmyay KOpHEH KBaJApaTHOIO YPaBHEHMS;
pemiaTh KBAaJApaTHbIe YPABHEHHs] — IIOJIHbIE M HEMOJIHBIE (C
UCII0JIb30BAHUEM CIPABOYHON UH(POpPMAIUH).

IIpoBomuTs,  mpocTeiiliue  HCCAEJOBAHMSA  KBaJpPaTHBIX
YpaBHEHUM.

Pemath ypaBHeHMSs, CBOJAIINECS K KBAJPATHBIM, C TIOMOIIBIO
npeoOpa3oBaHMii M 3aMEHOM MEPEMEHHON C OTIOPOM Ha AIITOPUTM
paBuIIa.

Habnopate M aHaaM3MpoOBaTh CBSA3b MEXKIY KOPHAMH H
K03 GuIMEeHTaMH KBaJPaTHOTO YPaBHEHHUSI.

*TIpuMeHsTh TEOpEMY Buera JU1sL pelieHus
3a/1a4 (C UCTOIB30BaHNEM 00pasiia)™.

Pemiate TekcTOBBIE 3agauM anreOpanyeckuM CIOCOOOM:
NEPEXOIUTh OT CJIOBECHON (HOPMYTHMPOBKU YCIOBHUS 33Ja4dl K
anreOpanvecKoil MoJenu MyTéM COCTaBJICHHs ypaBHEHHWs (TpU
HEOOXOMUMOCTH C  HalpaBJSIIOIIEH TOMOIIBIO);  peliaTh
COCTaBIIEHHOE ypaBHEHHUE; HHTEPIIPETUPOBATH PE3YyIIbTaT.
3HAKOMHUTBCS C HCTOPHEH Pa3BUTHS aIreOphl.

YpaBHeHus

U HepaBeHCTBA.
Cucremsl
YPaBHEHUil

(13 v)

JIuHeliHOE ypaBHEHHE C JBYMsI N€pPEMEHHBIMH, €ro rpaduk,
IIPUMEPHI PEIIeHUs] YPaBHEHHUH B LIEJIbIX YUCIIaX.

Pemenne cucreM JByX JIMHEHHBIX YpaBHEHUH C JByMs
nepeMeHHbIMU. [IpuMepbl pelieHus CHCTeM HEIMHEHHBIX
YpaBHEHUH C IByMs [IEPEMEHHBIMHU.

*I'padmueckas  MHTEpHIpeTaluss ypaBHEHUS C  JABYMS
NEpEMEHHBIMHU U CUCTEM YPaBHEHUI ¢ IBYMS IEPEMEHHBIMU ™.
Pemenne TeKCTOBBIX 3a7a4 ¢ IOMOIIBIO CUCTEM YPAaBHEHUM.

Pacno3HaBaTh JIMHEIHBIC YPAaBHEHUS C IBYMS IIEPEMEHHBIMM.
Crpouth TrpaQuKu JMHEHHBIX YpPaBHEHUH, B TOM 4YHCIE
UCHOJIB3Yys Hu(ppoBBIe pecypebl (IpU HEOOXOJUMOCTU C
OIIOPOi1 Ha alITOPUTM YUEOHbIX AEUCTBUIN).

Paznuuares NapajuieIbHbIC U NEPECEKAOLIUECS MPSAMBIE 110 UX
YPaBHEHUSIM.

Pemiate cucteMbl ABYX JIMHEHHBIX YPaBHEHUH C JByMs
MIEPEMEHHBIMU II0ICTAHOBKOU U CII0KEHHUEM.

PemiaTp npocTeiiye CUCTEMBI, B KOTOPBIX OJHO U3 YPaBHEHUU
HE SIBJIAETCS] TUHEWHBIM MIPU HEOOXOJUMOCTH C HalpaBJIIOLIeH
IIOMOIIBIO.

*IIpuBoauth rpaguyecKyl0 HMHTEPNPEeTANMI0  PEIICHUS




YpaBHEHUS C IBYMS IEPEMEHHBIMH U CUCTEM YPABHEHUM C IByMs
nepeMeHHbIMU. *
Pemiath TEKCTOBBIE 32/1a4H AJIreOpauecKuM CIIOCOOOM.

YpaBHeHnus YucnoBsle HEpaBEHCTBA U X CBOMCTBA. DopMyJIHPOBATH cBoOiicTBa YU CJIOBBIX HEPABEHCTB,

U HepaBeHCTBA. HepaBeHcTBO ¢ 0HOM nepeMEeHHOM. JIMHEHHbIE HEPABEHCTBA C | WULIIOCTPUPOBATh X HA KOOPAVMHATHOM IIPSMOM.

HepaBencrBa OoIHON mepemMeHHOW W ux pemeHue. Cuctembl JIHMHEHWHBIX | [IpUMEHATH CBOWCTBA HEPABEHCTB B XO/I€ PELLICHUS 33/1a4.

(12 v) HEPABEHCTB C OJIHOW MEPEMEHHOM U UX PELICHUE. Pemath JMHENHBIE HEPAaBEHCTBA C OJHOM IEPEMEHHOM,

N300paxkenue perieHns JMHEHHOT0 HEPaBEHCTBA U UX CUCTEM | M300paxaTh pelleHre HEPaBeHCTBA Ha YUCIOBOW MPSAMOH.
Ha YUCJIOBOU IIPSAMOIA. Pemiath cuCTEMbI JINHEWHBIX HEPABEHCTB, N300paKaTh pellIeHne

CUCTEMBbI HEPABEHCTB Ha YHUCJIOBOM MPAMOM MpU HEOOXOAUMOCTH
C BU3YyaJIbHOM OIOPOM.

DyHKIUN. [lonstne ¢ynkauu. OO6macTh omnpenesneHns M MHOXeCTBO | Mcmoab3oBaTh  (QYHKUMOHAIBHYIO ~ TEPMHUHOJIOTHIO W

OcHoOBHBIE 3HaueHul ¢pyHkuuu. CriocoObl 3a1aHus QyHKIIHM. CHMBOJIMKY.

MOHATHS I'paduk pynkuuu. CpoiicTBa GyHKUIMH, UX OTOOpakeHHE HA|BuIuMcasTh 3HaAYeHUs QYHKUUHN, 3a7aHHBIX QopMmynaMu (Tpu

(54) rpaduke. HEOOXOJAMMOCTH HCMOJB30BaTh KaJbKYJSITOP); COCTABJIATH
Ta0 MBI 3HAYEHUI QYHKITHH.
CTpouTh 10 TOYKaM rpadpukm QyHKIHHA.
OnucpiBaTh CBOiicTBAa (DyHKIMU HAa OCHOBE €€ rpauuecKoro
NpEJCTaBICHUsT TMpU  HEOOXOJUMOCTH C  HamlpablsioLIei
MOMOILBIO.
Hcnoab3oBaTh  QYHKUUOHAIbHYI0  TEPMHUHOJOTHI0O W
CHMBOJIMKY.
HccaenoBarpy npuMepbl IpaduKoB, OTpaKaroLIUX peabHbIE
npoueccsl U sBiaeHus. IlpuBoauTH, MpHMeEPBI IPOLECCOB U
SABJICHUH C 3aJJaHHBIMHM CBOMCTBaMHU.
Hcnonb30BaTh KOMIBIOTEPHBIC POrPAMMBbI JUI IIOCTPOEHUS
rpauKoB QYHKIMHI U U3y4eHUS UX CBOMCTB

DyHKIUH. Urenue wu mnoctpoenue rpadukoB ¢ynkuuit. Ilpumepsi | Haxonuth ¢ momompbio rpadguka GyHKIMN 3HAU€HUE OJJHOM U3

Yucnosbie rpaduKoB QPYHKIMH, OTpaXKaIOIIKUX peabHbIE MPOLIECCHI. paccMaTpUBAEMBIX BEIMUYUH I10 3HAYEHUIO APYrOH.

bynkuun OyHKIUH, OIMCBIBAIOLINE IPSIMYIO U oOpatHyto | B HecloXKHBIX cilydasx BbIpakaTh (POPMYJIOil 3aBHCHMOCTH

O

IPONOPIMOHATIBHBIE 3aBUCUMOCTH, UX rpaduku. 'unepbona.

MCKAY BCINMYNHAMU.




X2

I'padux Gyaxmmn y
Oyuxuun y = X2,y
pellleHre ypaBHEHUI U CUCTEM YpaBHEHHM. ™

k
X3y = /x, Y =~ *rpaduucckoe

OnucpiBaTh XapakTep M3MEHEHUS OJHOW BEJIMYMHBI B
3aBUCHMOCTHU OT U3MEHEHUs IPYrou

Pacno3naBath BuIbl m3y4aeMbix (yaknuid. Iloka3biBaTh
CXeMATHYeCKH II0JIO)KECHHE Ha KOOPAMHATHOM IIJIOCKOCTH
rpadMKoB GyHKIHit BH/JIA: y = X2 y = %3,
Y= VK Y =5

Hcnouab3oBaTh GyHKIHOHAIBHO-TPaHUECKUE
NpeaCTaBJIEHUs IS PEIICHNS U UCCIICOBAHUS YPAaBHEHUHN U

CHUCTEM ypaBHEHM.
I[IpumensTh nMppoBLIe pecypehbl Ul NOCTPOSHUs I'paUKOB

GbyHKIMHA.

IloBTOpEHHE
U 00001IeHHE
(69)

[ToBTOpEHME OCHOBHBIX MOHATHII W METOJOB KypcoB 7 U &

KJIaCcCOB, 0000IICHIE 3HAHWH.

IIpumMeHATH CcHOCOOBI CPABHEHUS YHCEJ, BBIYUCIICHU,
npeoOpa3oBaHM BEIPAXKEHUH, PEIICHUS YPABHEHUH.
OcyuiecTBASTH CAMOKOHTPOJb BBINOJHAEMBIX JEHCTBHU H
CaMOIIPOBEPKY pe3yJibTaTa BBIYUCIICHHUH, MpeoOpa3OBaHUM,
MOCTPOEHUM.

Pemars 3amaum M3 peajJibHOM  JKU3HHU, MPHUMEHATH
MaT€MaTUYECKHE 3HaHUs JJIs peleHus 3aJad U3 Jpyrux
IIPEMETOB.

Pemarts TekcTOBBIE 32]a4H, CPABHUBATH, BLIOMPATH CIIOCOOBI
pelIeHus 3a/1a4u.

9 kaacc (e menee 102 u)

Ha3Baumue
pasaeJia (Tembl)
Kypca (4ucio

OcHoBHOE conepkaHue

OcHOBHBIE BU/IBI eSITEILHOCTH 00y4al0IMXCs

4acoB)
Yucaa u ParonanbHble yKcna, *UppaldoHaNbHble YKcia, KOHEUHbIE U | Pa3BUBAaTh NpeACTaBJeHHsI O YHCIAaX: OT MHOXECTBa
BbIYHCJICHHS. OecKOHEeUHbIe JeCSITUYHBIC IpoOwH. MHOKEeCTBO | HATYpaJIbHBIX YHCEI JO MHOKECTBA JICHCTBUTEIBHBIX YHCEIL.




JleiicTBUTEIbHBIE
ymucaa

I[GﬁCTBI/ITCJIBHBIX YHUCCII, HCﬁCTBHTeHBHBIe quciia KakK
OecKOHEUHbIE JecATUYHbIE JApoOu. B3anMHO oJHO3HAYHOE

O3HAKOMUTLCHA C BO3MO>KHOCTBIO MIPEACTABICHUS
JNEHCTBUTEIILHOTO YHCIIa KaK OCCKOHEYHOH NECATHYHON Ipoow,

9 4v) COOTBETCTBUE MEXIY MHOXECTBOM JCWCTBUTENIbHBIX YHMCET U |IPUMEHATHh JIECATHUYHbIE NPUOIMKEHUS palMOHAIbHBIX MU
MHOKECTBOM TOYEK KOOPJIMHATHOMN MPSMOM. MPPalOHAIBHBIX YUCEN.
CpaBHeHUE  JICHCTBUTENBHBIX  YHCEN, apudmeTHueckue | *3anmuchiBaTh, CPaBHMBAThH H yHopsiI04uBaTh
IENCTBUS C AEHCTBUTEIBHBIMH YHCIIaAMH. ™ JIEHCTBUTEIILHBIE YHCIa™,
[Tpubmmx€HHOE 3HAUYCHNE BETUYMHBI, TOUHOCTh MPUOIMKEHUS. | BBIMOJHATBL, codYeTass yYCTHbIE M THUCHMEHHBIE TMPUEMBI,
Oxpyrnenne wuyucen. Ilpukuaka W OIEHKa pe3ynbTaToB|apudMeTnyeckue AeCTBUS C pPAlMOHAIBHBIMH 4YHCIAMU;
BBIYHCJICHUI. HAXOJAUTh 3HAUCHUS CTCICHECH C IEIBIMUA IIOKa3aTelsIMU U
KOpHEH; BBIYMCJISITh 3HAUYCHUS YUCIIOBBIX BBIPAKEHUH.
IMonyyuts mnpeacTaB/ieHHe O 3HAYUMOCTH JEHCTBUTEIBHBIX
YHCell B MPAaKTUYECKON JEATETbHOCTH YETOBEKA.
AHAIM3UPOBATHL M [1eJ1aTh BBIBOJAbI (IOCJI€ COBMECTHOIO
aHA/IM3a) O TOYHOCTH TPUOIMKEHHUS NEHCTBUTEIHHOTO YHCIIa
MIpU PEUICHUH 3a/a4.
OKpyrasite [EHCTBUTENIBHBIE YHCIIA, BBIMOJHATH NMPUKUIAKY
pe3yiabTaTa  BBIYMCIICHHMM, OHEHKY 3HA4YeHWH  YHCIOBBIX
BBIPAYKECHUIA.
3HaAKOMHUTBHCS C UCTOPUEN Pa3BUTHS MaTEMATHKH.
YpaBHeHus JIuneliHoe ypaBHeHue. PeuieHune ypaBHeHMH, cBOASIIMXCA K|OcBaMBaTh, 3allOMHHATHL M TNPHUMEHSATH Trpaduyeckue
U HepaBeHCTBA. JIMHEUHBIM. MeTOJbI IPU PEIICHUU YpPaBHEHUW, HEPABEHCTB U UX CHCTEM
YpaBHeHus KBangpatHoe ypaBHenwme. PemieHue ypaBHEHMM, CBOISAIIUXCS |(MpU HEOOXOIMMOCTH C OMNOPOM HA alTOPUTM  Y4eOHBIX
¢ OJHOI K KBaJIpaTHbIM. bukBajpaTHbie ypaBHEHUS. JIEHCTBHI ).
nepeMeHHOI *TIpumepsl pemieHus ypaBHEHUN TpeThbell u  4eTBEPTOH | Pacmo3HaBaTh LieJble U IPOOHBIE ypaBHEHUS.
(14 4) CTEIEHeH pa3noKeHueM Ha MHOXKUTENH. ™ PemiaTte JiMHeiiHbIe W KBAJPaTHbIEe YPaBHEHHWs, YPABHEHUS,
Pemenue npoOGHO-paliioHaTbHBIX YPABHEHUH. CBOJISIIITMECS K HUM, MPOCTEHINHNE JpOOHO-palliOHAIbHBIC
Pemienne TeKCTOBBIX 3a71a4 aNreOpandeckumM METOJIOM. YpPaBHEHMUS.
IpennaraTs BO3MOXHBIE CIIOCOOBI pelIeHHs] TEKCTOBBIX 3a7ad,
o0cyxa1aTb WX H PpemiaTb TEKCTOBBIE 3aJa4d Pa3HBIMU
CIIoco0aMHu.
3HAKOMHUTBCSI C HICTOPHEl Pa3BUTUSA MaTEMAaTUKHU
YpaBHeHnust JIuHeitHOe ypaBHEHUE C IBYMS MIEPEMEHHBIMU U ero rpaduk. | OcBamBaTh W NMPUMEHSTHh NPUEMBI PEIICHHUsS CHUCTEMBI IBYX




U HEpaBC€HCTBA.

Cucrema ByX JUHEHHBIX YPaBHEHUHN € ABYMS IEPEMEHHBIMU U

JIMHEHHBIX ypaBHeHI/Iﬁ C AByMsA MEPCMCHHBIMH U CUCTCMBI JIBYX

Cucrembl e€ peueHue. Pemenue cucrtem AByX ypaBHEHUM, OJHO W3|ypaBHEHUH, B KOTOPBIX OJIHO YPaBHEHHE HE SBIISICTCS JIMHEHHBIM
YPaBHeHUil KOTOPBIX JIMTHEHHOE, a APYrO€ — BTOPOM CTEIICHHU. (o BU3yanpHOM oTIOpE).
(14 9) I'padmyeckas wHTEpHpETalds CUCTEMBbl ypaBHeHHH ¢ aByMs | Mcmoab3oBaTh (YHKIHOHATHHO-TpaQUUICCKUE TPEIACTABICHUS
IIEPEMEHHBIMU. JUISL pellIeHUs1 M UCCJIeI0OBAHMS YPAaBHEHUMN U CUCTEM.
Petrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIoCOOOM. AHAJIM3UPOBATH TEKCTHI 33/1a4, peliaTh UX ajareOpanyecKum
CIIOCOOOM: MepPexXoaUTh OT CJIOBECHON (POPMYIHPOBKH YCIOBUS
3a/1a4 K anreOpandeckoil MoIesu MyTéM COCTABJICHUSI CUCTEMBI
YpPaBHEHUH; pemIaTh COCTABJICHHYIO CUCTEMY YPaBHEHUU;
HHTEPNPETUPOBATHL PE3YJIbTAT.
3HAKOMHUTBCH C HCTOPHUEN PA3BUTUSA MATEMATUKU
YpaBHeHust YucnoBble HEPABEHCTBA M KX CBOMCTBA. Yurarb, 3anuchbiBaTh, IMOHHUMATbh, HHTEPNPETUPOBATH
U HepaBeHCTBA. JIuHeiHbIe HEPaBEHCTBA ¢ OJHOM EPEMEHHOM M UX PENIEHUE. | HEPaBEHCTBA; UCIIOIb30BAaTh CHMBOJIMKY M TEPMUHOJIOTHIO.
HepaBencTBa CucremMbl TUHEHHBIX HEPABEHCTB C OJHOM MepeMeHHOW U HX | BRIMoHATH MpeoOpa3oBaHMsl HEPAaBEHCTB, MCMOJbB30BAThH IS
(16 9) pelIeHHuE. npeoOpa3oBaHusl CBOWCTBA YMCIOBBIX HEPABEHCTB.
KBagpaTHble HepaBEHCTBA U UX PEILLICHHUE. Pacno3naBaTh JIMHEHBIE U KBaJPAaTHBIE HEPABEHCTBA.
I'padmueckass uHTepmnpeTanuss HepaBeHCTB M cucTeMm|Pemiarp  JTuHEHHbIE  HEPaBEHCTBA, CHUCTEMBl  JIMHEHHBIX
HEPABEHCTB C JIByMs IEPEMEHHBIMU. HEPaBEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIIMX KBAJpPaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYKIAATh ITOJTYYCHHbIEC PEIICHUS.
M3006paxkaTh pelIeHNE HEPABEHCTBA U CUCTEMbI HEPABEHCTB Ha
YUCJIOBOW MpPSAMOM, 3amHMChIBATHh pPELICHUE C ITOMOILIBIO
CHUMBOJIOB.
Pematp KBaJpaTHbIE HEpPABEHCTBA, HUCHOJIb3ys TIpaduueckue
IIPE/ICTABIICHMUS.
OcBauBaTh W TPHUMEHSITL HEPABEHCTBA INPU PEIICHUU
pa3IMYHBIX 33/1a4, B TOM YUCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.
DyHKUUH KBagpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapabona, | Pacmo3HaBaTh BUAbl U3y4aeMbIX (YHKINH; WILIIOCTPHPOBATH
(16 9) KOOPAMHATHI BEPUIMHBI 1apadoJIbl, 0Cb CHMMETPUH NapaloJibl. | CXeMATHYEeCKH, 00BSICHATH PACIIOJIOKEHHE Ha KOOPAWHATHOMN

Crenennble GYHKIMHU C HATYPATLHBIMU MOKA3aTENAMM 2 ¥ 3, MX
rpadMKu M CBOMCTBA.
Ipaduxu pynxumit:y = kx,y = kx + b,,y = ax?,y = ax®,y

IIIOCKOCTH rpadukoB GyHkuuii Buma: y = kx,y = kx + b,,y =

ax?, y = ax’,
— _k o

Yy =4x Y = ~ B 3aBHCHMOCTH OT 3HAYCHUI KOIPPUIHMCHTOB;




OIIMCBIBATh UX CBOMCTBA.

Pacno3HaBaTh KBaJIpaTH4HYIO (QYHKIHIO 110 (pOpMYyIIe.
IpuBoauTh, mnNpUMepbl KBAIPATHUYHBIX 3aBUCHUMOCTEH W3
peanbHOM )KU3HH, PU3UKH, TEOMETPHH.

BoisiBiIsATH 1 000011aTh 0COOEHHOCTH TpaduKa KBaIpaTHIHOM
Gynkumu Yy = ax?> + bx + ¢ (upu  HeoOXOmMMOCTH  C
HAIPaBJIAIONIEN TTOMOIIBIO).

CTpouTh ¥ H300pakaTh cCXeMaTH4YeCKH I'papUKN KBaJpaTUYHbIX
(GyHKIMH, 3a1aHHBIX GopMyTaMu Bumay = ax?, y = ax? + (, Y
=a(x +p)), y=ax? + bx + ¢ (npu HEOOXOAUMOCTH ¢
BHU3yaJbHOMW OTIOPOii).

AHAJTU3MPOBATHh H NPUMEHSITH CBOHCTBA N3YYCHHBIX (YHKIUI
JUIE WX TIOCTPOEHUS, B TOM YHCIE C TMOMOINBI0 IUPPOBBIX
pecypcoB.

YucaoBbie
MoCJIeI0BaTEeILHOC
TH

(15 9)

TlousiTHE YNCIIOBOM MOCIENOBATEILHOCTH.

3amaHue TOCIEeIOBATEILHOCTH PEKYPPEHTHOU (GOpMyIon u
dhopmysoit N-ro useHa.

Apudmernueckas U reomerpuueckas nporpeccun. Dopmyisl N-
ro 4wieHa apu(pMETHUYECKON M TeOMETPHUYECKON MpOorpeccHii,
CYMMBI IIEPBBIX N YJIEHOB.

*N300pakeHNE WICHOB apU(PMETHUECKON U TEOMETPHUIECKOM
MIPOrpeccuil TOUKaMu Ha KOOPJAUHATHOM MJIOCKOCTH.
JIMHENHBIN U SKCIOHEHIIUAIBHBIA POCT.

CrnosxHbIe IPOLIEHTHL. ™

OcBauBaTth " NPUMEHATDh NHIACKCHBIC 0603HaquI/I$I, CTPOUTH
pedeBbi€¢ BbICKA3bIBAHUA C HCIOJB30BAHUEM TCPMHHOJIOTHUH,
CBSI3aHHOH C MOHSITHEM IIOCJICI0BATCIIBHOCTH.

AHaJII/I?.I/IpOBaTL (bOpMYJ'Iy N-ro 4jeHa nocjaea0BaTCIbHOCTH UIIN

PEKYPPEHTHYIO bopmymy " BBIYHMCJISITD YJICHBI
MOCJIeI0BATEIbHOCTEH, 3a/IaHHbIX TUMU bopmynamu.
YcranaBauBatb 3aKOHOMEPHOCTh B MOCTPOCHUU

IIOCJIEZIOBATEIbHOCTH, €CJIM BBIIUCAHBI IIEPBBIE HECKOJBKO €&
YIECHOB.

Pacno3snaBath  apu(METHUECKYI0 M TI'€OMETPHUYECKYIO
IPOTPECCUU MPH Pa3HbIX CIIOCOOAX 3alaHMsL.

Pemats 3amaud ¢ ucnojb3oBaHueM (opMyn N-ro uieHa
apu(METHUECKOM M TIeOMETPUYECKON MpOrpeccHif, CyMMBI
HEPBBIX N WIEHOB C OMOPOH Ha CIPABOYHYIO UH(POPMALHIO.
*U300pakaTh WICHBl IIOCIEAOBATEIBHOCTH TOYKaMU Ha
KOOP/AWHATHOH MJIOCKOCTU™.

PaccMaTpuBaTh NpUMeEpbl IPOLECCOB M SIBJEHU U3 peanbHOU
KU3HU, WUIIOCTPUPYIOIINE H3MEHEHHe B apHU(PMETHUYECKOMH
IpOTpeccuy, B TE€OMETPHUUECKOM mporpeccuu; *n300pakaTh




COOTBETCTBYIOIINE 3aBUCHMOCTH Irpauuecku™.

Pemats mnpocreiiiMe 3agayM, CBA3aHHBIE C YHUCIOBBIMHU
MOCJIEIOBATEILHOCTSAMA, B TOM YHCIE 3aJa4dl W3 pPeaTbHOU
KU3HU  C  HCIOJB30BaHMEM  IU(QPOBBIX  TEXHOJOTHIA
(97EKTPOHHBIX TaOIHII, TPAaQUUECKOTO KATBKYIATOPA U T.IL.).
*PemiaTh 33/1a4M Ha CJIIOKHBIE MPOIICHTHI, B TOM YMCJIE 3a/1a41 U3
peaIbHON MPAKTUKH (C UCHOIB30BAaHUEM KaJIbKYIATOpPA).™
3HAKOMHUTBCSI C HICTOPUE PA3BUTHS MAaTEMATUKH.

IMoBTOpEHUE,
00001IEeHME,
cucremMaTru3anus
3HAHUM

(18 u)

Yucaa W BbIYUCIeHUs (3aIHCh, CPAaBHEHME, NEHCTBHSA C
NEWCTBUTENIFHBIMUA YHCIAMH, YUCIIOBAsl TpsMast; MPOIEHTEHI,
OTHOIIIEHWSI, TIPOTIOPITUH; OKPYTJICHUE, TPUOIMKEHUE, OIICHKA;
pelIeHrne TEKCTOBBIX 3a7a4 apu(PMETUYECKUM CIIOCOOOM).

AJiredpanyeckue BbIpaKeHUsI (mpeobpazoBanue
anreOpandecKuX BBIPAKEHUN, TOMTYCTUMBbIC 3HAYCHU).
@yHkouu  (MIOCTPOCHHE, CBOWCTBA M3YYEHHBIX (DYHKIU;
rpaduvecKoe perieHne ypaBHEHUH U UX CUCTEM).

OnepupoBaTh MNOHSITHSAMH: MHOXECTBO, IOJMHOXECTBO,
omepalny HaJl MHOXXECTBaMH; HCHO0Jb30BaTh Tpaduueckoe
MPEICTaBJIICHHE MHOXKECTB JIJIsl OTIMCAHMS PEATHHBIX MPOIECCOB U
SIBJICHUH, TIPY PEIICHUH 33/1a4 U3 IPYTrUX YICOHBIX TPEIMETOB.
AKTYyaJIM3MpOBaTh TEPMHUHOJIOTMI) M OCHOBHbIE JeiicTBHUS,
CBSI3aHHBbIE € YHMCJIAMHM. HaTypaJlbHOE YHCIO, MPOCTOE U
COCTaBHOE YHCIIa, JACIMMOCTh HATypajdbHBIX YHCEN, MPU3HAKH
JNETMMOCTH, IIeJI0€ YHUCJIO, MOIYJIh YHCIIa, OOBIKHOBEHHAs M
JecsATUYHAsT IpoOH, CTAaHAAPTHBINA BUJ YUCIA, apuPMETHUECKUMA
KBaIpaTHBIN KOPEHb.

BoInoHATH 1eiicTBUS, CPABHUBATH U YIOPSA0YUBATD UNCIIA,
MPEACTABIIATh YWCIAa HAa KOOPAWMHATHOW MPSMOM, OKPYIJISITh
YUCa; BBIMOJHATh TPHKUAKY M OIEHKY pe3ylbTara
BBIYHCJICHUH.

PeimiaTh TeKCTOBBIE 3224l aPUPMETHUYECKAM CITOCOOOM.
PemaTh npakTHYecKue 3aa4u, COACpKAIIUE IPOLEHTHI, 101U,

YaCTH, BbIpAXAOIMHUC 3aBHUCUMOCTU. CKOPOCTb — BpPCMA —
pacCTOSAHUC, nNeHa — KOJHYCCTBO — CTOHUMOCTD, 00BEM
pa6OTLI — BpEMA — MNPOU3BOJUTCIIBHOCTD TpYyJa.

Pa3ouparh peajbHble )KU3HEHHbIE CUTYallud, GOPpMYJIHPOBATH
UX Ha A3bIKE MAaTEMaTUKM, HAXOAMTH pPELICHUE, IPUMEHSSA
MaTEMaTUYECKUH anmapar, HHTepHnpeTHPOBATh PE3YJIbTaT
OnepupoBaTh MOHSITHSIMH: CTEIEHb C LEIBIM I0Ka3aTeleM,
apupMeTHIECKHH KBaJIpaTHBIN KOPEHB, MHOTOYJIEH,
anreOpanyeckas IpoOb, TOXKIECTBO.




BbINOIHATL OCHOBHBbIE [EMCTBHS: BBIIIOJHATh PACYETHI I10
dopmynam, mpeoOpa3oBHIBATh IENble, APOOHO-PAMOHATBHEIC
BHIDQKCHUSI U BBIPAXKEHUS C KOPHSMH, pEaJM30BHIBATH
pa3joKeHWe MHOrodjeHa Ha MHOXHUTENIHW, B TOM 4YHCIE C
UCTIOJIb30BaHUEM (OpPMyT pa3HOCTH KBaJIpaTOB M KBajpaTa
CYMMBI M Pa3HOCTH (C OMOPOW HA CHPAaBOYHYIO MH(OPMAIHIO);
HaxXOJIUTh JIOTIYCTUMBIE 3HAUYEHUsI TMEPEMEHHBIX s JIpOOHO-
palMOHAIBHBIX BEIPAKEHUM, KOPHEH.

MopaenupoBath C NOMOIIbIO (OPMYNT pealibHbIE MPOLECCHl U
SIBJICHHUSI.

OnepupoBaTh NOHATUSIMU: QYHKIUS, TpaduK QYHKIMH, HYIU
GYHKIIUKA, TPOMEXYTKH  3HAKOTIOCTOSIHCTBA,  MPOMEKYTKH
BO3pacTaHusi, yObIBaHUS, HANOOJIbIIIEE U HAUMEHBIIIEE 3HAUCHUS
GyHKIMH.

AHaJIM3UPOBATH, CPABHUBATH, 00CYKIAaTh CBOICTBA (QYHKIINIA,
CTPOUTH UX IpadUKH.

OnepupoBaTh NOHATHAMM: IpsMas HTPONOPLUOHAIBHOCTD,
oOpaTHass  TPOMOPIUOHAILHOCTh,  JUHEWHas  QYHKIHUA,
KBaapaTuyHas QyHKus, mapadosa, runepooa.

Hcnoab3oBath rpagukm sl ONPENEICHUS CBOICTB, IPOLIECCOB
U 3aBUCHUMOCTEH, HIJs pelleHus 3aJady M3 JPYrux y4eOHbIX
NPEAMETOB M PEAIbHOU JKU3HHU; MOJEJMPOBATH C IOMOLIBIO
rpauKOB peanbHbIE MPOIECCHI U SIBICHUS.

Boipaxath popMyJIaMH 3aBUCUMOCTH MEXy BEIINYMHAMM.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOTI'O KYPCA «'EOMETPUSA» (110 'OJAM OBYUYEHUA)

7 kaacc (He MeHee 68 u)

Ha3Baumue
pasaeJia (TemMbl) OcHoBHOe conep:xaHue
Kypca (4uciio

OcHOBHBIE BU/IBI 1eATeIbHOCTH 00y4ar0IMXCcst




4ac0B)

IIpocreiimme [Ipocreiinye reomeTpuueckie 0ObEKTHI: TOUKHU, IPSIMbIE, JIydl | DOPMYJITHPOBATH OCHOBHBIE IOHSTHS U OTIPEACTICHUS.
reoMeTpuyecKne |4 yriibl, MHOTOYTOJIbHUK, JIOMaHAs. Pacno3sHaBaTh  M3y4CHHBIE  T'€OMETPHYECKHE  (UTYPHI,
durypsol CMexHbIe U BEPTUKAJIbHBIE YTJIbI. ompeaeasaTh MX B3aUMHOE PACIOJIO)KEHHUE, BBINOJIHATH
U UX CBOMCTBA. Pabota ¢ mpocTeHmmMu 4eprexxamu. yepTéX MO YCIOBMIO 33/1a4M (C MCIOJIb30BAHUEM CMBICIOBOM
N3mepenue WN3mepenue NMHEMHBIX M YIJOBBIX BEJIMYMH, BBIUMCICHME|OMOPBI: HABOJALIME BOIPOCHl W/WIM aNropuTMa y4eOHBIX
reoMeTPpUMYEeCKHX |OTPE3KOB U YIJIOB. necTBuil).
BeJIUYUH Ilepumerp wn  mmomans  ¢uryp, cocrtaBieHHbIX U3 |IIpoBoaMTH MpoCTEHIINE MOCTPOEHHS C MOMOILBIO LUPKYIS U
(14 ) MIPSIMOYTOJIBHUKOB. JIMHEUKH.
N3mepsTh TMHENHHBIE U YTIIOBbIE BEIMYHUHBI TEOMETPUUYECKUX U
MPAKTHYECKUX OOBEKTOB.
OnpeaensaiTh «Ha TIJ1a3» pa3Mepbl pealbHbIX OOBEKTOB,
MPOBOIUTH TPYOYIO OLIEHKY UX pPa3MepOB.
Pematp 3amauu Ha BBIYMCIEHHUE UIMH OTPE3KOB U BEIMYMH
YTJIOB.
Pematp 3a1a4u Ha B3aMMHOE PACIOI0KCHUE T€OMETPUIECKUX
buryp.
IIpoBoanTh KiIacCU(UKALUIO YIIIOB, BBIYHCIATH JTUHEHHbIE U
YIJIOBbIE BEJIIMYMHBI, MPOBOJAUTH HECJI0KHBIE HEOOXOIUMBbIE
JIOKa3aTeNbHbIE PACCYKICHHUS.
3HAKOMMTHCA ¢ UCTOPUEH Pa3BUTHS FeOMeTPHU.
TpeyroabHuku IlonsTiE O  paBHBIX TPEYroJbHUKAaX U  nepBUuHbIC | Pacmo3HaBaTh mapbl pPaBHBIX TPEYrOJBHUKOB HAa TOTOBBIX
(22 v) NPEICTAaBICHUS O paBHbIX (KOHIPYIHTHBIX) ¢urypax. Tpu|deprexax (C ykazaHUEM IPHU3HAKOB) MPHU HEOOXOIUMOCTH C

IIPU3HAKA PABEHCTBA TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA NPSAMOYTOJIBHBIX  TPEYrOJIbHUKOB.
CBOMCTBO MeIMaHbl IPSAMOYTOJIBHOTO TPEYTOJIbHHKA.
PaBHOOe1peHHbIE ¥ paBHOCTOPOHHHE TpeyronbHUKU. [Ipu3naku
U CBOMCTBA paBHOOEIPEHHOTO TPEYroJbHHKA.

[IpoTuB GosblIeil CTOPOHBI TPEYroJbHUKA JIEKUT OOJBIIMIMA
yrOJI.

[Ipocrelimme HepaBEeHCTBA B T'€OMETPHH.
TpeyrojibHuKa. HepaBeHCTBO ToMaHOR ™.

*HepaBeHCTBO

BU3YaJIbHOM OIIOPO.

BoiBoauTh  CiieACTBUSL  (PaBEHCTB  COOTBETCTBYIOIIUX
SIIEMEHTOB) M3 PAaBEHCTB TPEYT OJILHUKOB.

®opmyIHpPOBATH OTIpeeNICHHUS: OCTPOYTOJIBHOTO,
TYHNOYTOJIBHOTO, IPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJILHUKOB; OHCCEKTPHCHI, BBICOTEHI,
MEIUaHbl TPEYTrOJNbHHUKA;, CEPEeAMHHOTO MEePHEeHIUKYISpa

OTpE3Ka, MNEpHUMETpa TPCYroJIbHHUKa IIpU HCO6XOI[I/IMOCTI/I C
OHOpOﬁ Ha AJITOpUTM IIpaBUJIA.




[IpsimoyronbHbIi TpeyroybHUK ¢ yrioM B 30°.
[lepBbIie MOHATHS O OKA3aTEIHCTBAX B TEOMETPHH.

®opMyJIHpOBaTh CBOICTBA W NPU3HAKA PaBHOOEIPEHHOTO
TPEYTrOJIbHUKA.

CTpouThb YepTeXH, pemaTh 3a4a4M C MOMOIIbI0 HAX0XKACHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumeHsaTH IPU3HAKU paBeHCTBAa  HPSIMOYTOJIBHBIX
TPEYTOJbHUKOB B 3a/adyax (C MCIOJb30BAaHUEM CMBICIIOBOM
OTIOpBI: HaBOJAILIME BOMPOCHl W/WIM aNrOpUTMa Yy4eOHBIX
necTBuil).

Hcnoan3oBate LU(DPOBBIE PECYPCHI
CBOMCTB M3y4aeMbIX QUILYp.
3HAKOMUTBCS C HCTOPUEI Pa3BUTHUS T€OMETPHH.

AJs1  MCCJIeAOBAHUSA

IMapanieabHble [TapamnensHble npsiMble, HX cBoWcTBa. Hakpect nexamue, | DopmMyaupoBaTh  NMOHATHE  NApAJUICNIBHBIX  IMPSMBIX,
NnpsaAMeIe, CYMMa COOTBETCTBEHHBIE U OJJHOCTOPOHHUE YIJIbI (00pa30BaHHBIE MPU | HAXOAUTH [TPAKTUUYECKUE TPUMEPHI.
yIJ10B NepeCceueHNH NapauIebHbBIX IPAMBIX CEKYLIEH). M3yuyaTh CBOICTBa YrjaoB, 00pa30BaHHBIX IpPH MEPECEUEHUU
TPeyrojibHuKa [IpyzHak MapaUIeIBHOCTH  IPSIMBIX ~ 4Y€PE3  PABEHCTBO | IaPAJUICIBHBIX IPSIMBIX CEKYIEH
(14 v) PacCTOAHMN OT TOYEK OJHOM MPSAMOM 10 BTOPOU NPSMOM. IIpoBoauTs pokazarenbcTBa. POpPMYJIMPOBATH TeopeMy
CyMMa yriioB TpeyrojabHUKa U MHOTOYTI OJIbHUKA. NapajjIeIbHOCTH  JIByX MpPsIMBIX €  TOMOLIbIO  YIJIOB,
BHermHue yrisl TpeyrojibHuKa 00pa30BaHHBIX MPU TMEPECEYEHUU OTUX MPSAMBIX TpETbeH
MPSMOM.
BbIuncasThe CyMMY YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
Haxogutrh umcioBble U OyKBEHHblE 3HAa4E€HUS YIJIOB B
reOMEeTPUYECKUX 3aJjayax C UCHOJb30BAaHUEM TEOPEM O CyMMeE
YTJIOB TPEYroJbHUKA U MHOTOYTIOJIbHHKA.
3HAKOMHMTBCS € HCTOPUEH Pa3BUTHS FEOMETPUH.
OxkpyxHOCTH OKpyXHOCTb, XOP/Ibl U IMAMETPHI, UX cBOMCTBA. KacaTenbHas k| @opMyJIMpOBaThL  ONpeeJieHusl.  OKPY)KHOCTH,  XOD.BI,
U KPYT. okpyx)HocTH. OKpY)XHOCTb, BNHMcaHHass B yroy. *IloHsATHe o|numamerpa U KacaTeNbHOM K OKpyKHOCcTH. MW3ywarh wux
I'eomerpuueckue |I'MT, npumenenue B 3amadax. buccekTpuca u cepeaMHHBIN | CBOWCTBA, IPU3HAKH, CTPOUTH YEPTEXKHU.
NMOCTPOCHUS MEPIEeHANKYIISAP Kak T€OMETPUYECKHE MECTa TOUeK™. HccnenoBarb, B TOM YHUCIIE HCNOJIb3Ys H(POBbIE pecypehl:
(14 v) OKpyXHOCTb, ONHCAHHAs OKOJIO TPEYroJbHUKA. BrricaHHas B|OKPY)KHOCTb, BIIMCAaHHY0 B Yroj; LEHTP OKPYXHOCTH,

TPEYTOJIbHUK OKPYKHOCTD.
[Ipocreiimme 3a1aun Ha IOCTPOEHUE.

BIIMCAaHHOM B YTOJI; PABEHCTBO OTPE3KOB KACATEIbHBIX
*Ucnoab3oBath Metoa ['MT nns nokaszartenbcTBa TeOpeM O
nepecedeHny OMCCEKTPUC YTIIOB TPEYroJIbHUKA U CePEeIMHHBIX




NEPHEHANKYJIAPOB K CTOPOHAM TPEYrOJBHHUKA € IIOMOIIBIO
I'MT.*

OBjaneBaTb NOHATUSIMM  BIMCAHHOM M ONMCAaHHOM
OKPY’KHOCTEH  TPEYrOJIbHUKA, HAXOAWUTH LECHTPBI OTUX
OKPYXKHOCTEH C OIOPOU Ha aIrOpUTM IIpaBUiIa.

Pemiate OCHOBHBIE 3a/la4¥ Ha IMOCTPOEHHE: YIJia, PaBHOTO
JAHHOMY; CEpEIVMHHOTO IEPHEHAMKYJsApa JAHHOTO OTpE3Ka;
OpsMOM,  NPOXOJAIIEd  4Yepe3  JaHHyl0  TOYKYy H
NEPNEeHIUKYIIPHON JaHHOW HpPsIMON; OMCCEKTPUCHI JaHHOTO
yIjla; TPEYroJbHUKOB II0 Pa3IU4HBIM JJIEMEHTaM IIpU
HEO0OXOIMMOCTH C HAMPaBJISAIOIEH TOMOIIBIO.

3HAKOMHUTBCS C HCTOPUEI Pa3BUTHUS T€OMETPHHU.

IToBTOpEHHUE,
00001IeHHE
3HAHMH
44)

[ToBTOpenne m 00600I1IeHNE OCHOBHBIX TOHATUH U METOJOB
Kypca 7 Kiacca.

Pemate 3agayd Ha MOBTOpPEHHUE, WILTIOCTPUPYIOIIHUE CBS3U
MEX/1y pa3TUYHbBIMU YacTsAMU Kypca.

8 kiacc (He meHee 68 u)

Ha3Banmue
pa3naesa (TeMbl)
Kypca (4Hcj10

OcHoOBHOE coiep:KaHue

OcHOBHBIE BU/IbI 1eATEIbHOCTH 00y4ar0IMXCs

4acoB)
Yerpipéxyroabsuuk |[lapamnenorpamm, ero npusHaku u cBoiictBa. YactHbele cinydan | A300paxaTh U HAXOAUTH HA YEPTEIKAX YETBIPEXYTOJIbHUKU
" napajyienorpaMmoB  (MPSMOYTOJIBHUK, pOMO, KBaJapar), WX |pa3HBIX BUJIOB U UX DJIEMEHTHI.
(12 9) npu3HaKku U cBoiictBa. Tpaneuus. PaBHoOoKkast u npsimoyroJibHasi | @opMyJInpoBaTh onpeaeaeHus: napajuiesiorpamma,

TpAaINeLHnH.
*VaBoenue Meauansl. LlenTpanpHas cummeTpus™

OpsSIMOYTOJIbHHKA, poM0a, KBaJpaTa, Tparelyy, paBHOOOKOMH
TparneLnuy, IpsIMOYTrOJIbHON TpareLuu.

Hcnosb30BaTh NpPH  pelIeHUMH NPOCTEHINMX 32724
IIPU3HAKU U CBOWCTBA: IIapajuleJIorpaMMa, NpsMOYIOJIbHUKA,
pom0ba, KBajpaTa, Tpaneuud, pPaBHOOOKOW  TpameruH,




IIPSIMOYTOJIBHOW TpaIreuu.

I[IpuMeHSITH MeTOJ YIBOCHUS MEAMAHBI TPEYroJbHHUKA C
OIOPOI HA AITOPUTM IpaBUIIA.
Hcnoab3oBath 1UQPOBBIE peECYPCHI
CBOWCTB M3y4aeMbIX GUTYP.
3HAKOMUTbHCS C UCTOPUEHN pa3BUTHS FeOMETPHH.

T4 UCCIICAOBaAHUA

Teopema dajieca

*Teopema ®Daneca u TeopemMa 0 MPOMOPIIUOHATBHBIX OTpE3Kax.™

I[IpoBoaAMTHL MOCTPOEHUA C TIOMOLIBIO HUPKYJIS U JTUHEHKH C

U Teopema o CpenHss nuHUS TpeyroyibHUKa. Tpaneuus, e€ cpefHsas JUHUSA.  |UcClob30oBaHMe  TeopeMbl  ameca U TeopeMbl O
nponopuuoHaabH |*I[IpornopunoHanbHple  OTPE3KH, IOCTPOEHHE  YETBEPTOIO |IPONOPLUUOHAIBHBIX  OTpe3KaX, CTPOMTb  YETBEPTHIN
BIX OTPe3Kax, MPOMOPLIMOHAIBHOTO OTPE3Ka. MPONOPLUUOHANIBHBIM OTPE30K C OMNOpPOH Ha 3PUTEIHHYIO
Mmoa00HbIE CBolicTBa IEHTPa MAaCC B TPEYTrOJIbHUKE. HarJsiTHOCTb.
TPEyroJbHUKH [logoGHble  TpeyronbHUKM. Tpu  mpuszHaka  nono6us | HaxoauTs 1ogo0HbIE TPEYTOJIBHUKN Ha TOTOBBIX YepTexkax ¢
(15 4) TpeyrobHUKOB™. [IpakTHyeckoe mpuMeHEeHHE. YKa3aHUEM COOTBETCTBYIOIIMX TPU3HAKOB TMOJO0US TIpH
HEOOXOJMMOCTH C BU3yaJbHON OTIOPOH.
Pematp 3agaum Ha MOJOOHBIE TPEYrOJLHUKUA C TMOMOIIBIO
CaMOCTOSITEJIBHOTO TOCTPOEHHSI YepTeX el W HaxOXKICHUS
MOJAOOHBIX  TPEYrOJBHUKOB  TIPH  HEOOXOAUMOCTH  C
HAIPAaBIISAONIEH TOMOIIBIO.
IIpoBoauTH 10KA3aTEJBCTBA C UCIOJIB30BAHUEM IIPU3HAKOB
no100MsI HECJIOKHBIX T€OMETPUUYECKUX 3aJady C OMOpoil Ha
ITOPUTM YUEOHBIX ICHCTBUH.
I[IpuMeHsITH  TOJyYEHHBIE  3HAHMS  HPH  PEIICHUU
FEOMETPUYECKUX M MPAKTUYECKUX 3a/1a4 MPU HEOOXOAUMOCTH
C HaNpaBISIOLIEH TOMOIIBIO.
3HAKOMMTBCS ¢ HCTOPUEl Pa3BUTHS N€OMETPHUHU.
Inomans. ITonsiTue 06 001IeH TeOpUH TUIOIAIM. OsjageBaTh NMePBHYHBIMH MpeacTaBJeHHsIMH 00 0OLIeH
Haxo:xnenune @opmynbel AN IIIOLIAAM  TPEYroJibHUKA, HapajulesorpaMMa. |TeOpuHM Iiomand (Mepsl), ¢GopMyJaupoBaTh CBOICTBa
iomajei *OTHolIeHHe TUIOIAAeH TPEyroJbHUKOB € OOIIMM OCHOBAHUEM |IUIOIIA/H, BBISICHATh UX HATJISHBINA CMBICIT.
TPeyroJbLHUKOB WM oO11el BBICOTOM. [TpumenssTb  QopMmynbl  MIOMIAAM  Mapajieiorpamma,
¥ MHOTOYTOJIbHBIX |Bbluncnenue ruomaneit cnoXHbIX (Uryp depe3 paz0OMeHue Ha|TpeyroibHHMKA, Tpaleludd ¢ ONOpod Ha  CIPaBOYHYIO
¢uryp. Ilmomaan |yacTu u g0CTpoeHHE.™ UH(OPMAILIHIO.
nono0HbIX puryp |Ilnomanu ¢puryp Ha kiaeryatoit Gymare. [IpumeHATH bopMybl TUTOIAAN BBIITYKJIOTO




(14 1)

[Mnomaau nomoOHBIX Guryp. Beraucnenue ruomaneit. 3amaqn ¢
MPAKTUYECKUM CcOJepkaHueM. *PerieHue 3amad ¢ MOMOIIBIO
METO/Ia BCIOMOTaTeIbHOM mIomaau.™

YeThIPEXYTOJbHUKA Yepe3 JAUaroHajid M YroJl MEXIy HUMHU C
OTIOPOH Ha CIPABOYHYIO HHPOPMAITHIO.

Haxoautes 1wiomanu Guryp, M300paKEHHBIX HA KIETYATON
Oymare, HCIOJIb30BaTh pa30MEHUE HA YAaCTU U JOCTPOEHHUE.
Pa3oupare mnpuMepnl HCIOJIB30BaHUS BCIOMOTATEIbHON
IUIOLIA/IM JUI PEIIEHUS] TEOMETPUUYECKUX 3a/1ad.

HaxoauTs 1utomaau mnoJoOHbIX ¢uryp ¢ omopod Ha
CIIPaBOYHYIO0 HH(POPMAIIHIO.

BbIYuCIsSITD TUIOIMAAN PA3IMIHBIX MHOTOYTOJIBHBIX (HUTYP.
Pemathp 3a1aum Ha IUIOMIA/lb C MPAKTUYECKUM COZECPKAHUEM
MOCJIe COBMECTHOTO aHaJln3a.

Teopema
IMudgaropa n
HayYyaja
TPUTOHOMETPUH
(10 v)

Teopema Iludaropa, e€ m0Ka3aTeNbCTBO U TPUMEHEHHE.
O6parnas Teopema I[ludaropa.

Onpenenenne TPUTOHOMETPUYCCKUX (YHKIIUHA OCTPOTO YIJIa,
TPUTOHOMETPUUECKHE  COOTHOUIEHHS B  MPSIMOYTOJIbHOM
TpeyrojabHuke. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
CooTHomIEHUS  MEXAY CTOPOHAaMH B  TNPSMOYTOJbHBIX
TpEeyroJbHUKAxX C yriamu B 45° u 45°; 30° u 60°.

®opmymupoBath Teopemy I[ludaropa, mcmoab3zoBarh €€ B
MPAKTUYECKUX BHIYUCIICHUSIX.

Brnazners NOHATUSMU TPUTOHOMETPUYECKUX QYHKIIHI OCTPOTO
yIiia, MPOBEPSTH UX KOPPEKTHOCTD.

BeiBoauTH TPUTOHOMETPUYECKHUE COOTHOILIEHUS B
IPSIMOYTOJIBHOM TPEYTOJbHUKE C OMOPOH Ha CIPaBOYHYIO
nHpopMaIuio.

HccaenoBarh  COOTHOLIEHHUS ~ MEXAYy CTOPOHAMH B
MPSMOYTOJIbHBIX TPEYroJibHUKaX ¢ yriamu B 45° u 45°; 30° u
60° ¢ HaInpaBJISIIOIEH MOMOIIIBIO.

Hcnoaw3oBare  (QopMynbl HpUBEACHUS U
TPUTOHOMETPHUECKOE TOXKAESCTBO IS HAXOXKICHUS
COOTHOILICHUN MEXAYy TPUTOHOMETPHUECKUMHU (YHKIUSIMU
pa3JMYHBIX OCTPBIX YIJIOB C OMNOPOW Ha CIPaBOYHYIO
nHpopMaIuio.

I[IpuMeHSITH TOIYYECHHBIE 3HAHUS U YMEHHUS IPU PEIICHUU
MPaKTHYECKUX 3a7ad (Mpu HEOOXOJAMMOCTH C OMOpOH Ha
QITOPUTM TIPABHIIA).

3HAKOMUTBCS ¢ HCTOPUEl Pa3BUTHS T€OMETPHH.

OCHOBHOC€

Yrabel B
OKPY>KHOCTH.

Bnucanubie U 1IeHTpalbHBIE YIJIbI, YTOJ MEXAY KacaTelbHOU U
XOPJIOH.

@opMy/IHPOBATH OCHOBHBIE OIPEAEICHUS, CBSI3aHHBIE C
yIJIaMu B Kpyre (BIHCAaHHBIN YToJ1, IEHTPaIbHBIN yro).




Bnucannbie VYTibl MEXIY XOpJIaMU U CEKYLIUMHU. HaxoauThs BIMCAHHBIE YIJIbI, ONUpPAIOIIMECS HA OAHY IYTY,

U ONHCAHHbIE BnucanHble u onucaHHbIE YETHIPEXYTOJbHUKH, UX MPU3HAKUA U | BBIYMCIASTH YIJIbl C IOMOIIBIO TEOPEMBI O BIMCAHHBIX Yriax,

YeTBIPEXyrojbHUK |cBoWcTBa. IlpuMeHeHume 3TUX CBOMCTB MpU  PEUICHUM |TEOPEMBbl O BIIMCAHHOM YETBHIPEXYTOJIbHUKE, TEOPEMBI O

U. r€OMETPUUECKUX 3a/1a4. LHEHTPaJbHOM YIJ€ NpU HEOOXOAUMOCTH C BU3YaJIbHOUI

KacareibHble B3anmHoe pacnosiokeHue IByX — OKpykHoctel. Kacanue | onopoiu.

K OKPYKHOCTH. OKpPY>KHOCTEH. HccienoBarhb, B TOM YHCIIE C IOMOUIBIO U(PPOBBIX PECYPCOB,

Kacanue BIIMCAHHBIE U ONMCAHHBIEC YETHIPEXYTOJIbHUKH, BHIBOAUTH UX

OKpY:KHOCTeH CBOMCTBA M NMPU3HAKHU [IOCJIE COBMECTHOTO aHAJIU3a.

(13 v) Hcnoab3oBaTh 3TH CBOWCTBA M NPU3HAKA TMPU PELHICHHH
3az1ad.

IloBTOpEHUe, [loBTOpEeHNE OCHOBHBIX MOHATHI U METOJNOB KypcoB 7 u §|Pemarh 3amauym Ha NOBTOPEHHE, WIUTIOCTPUPYIOIIHE CBS3U

00001IeHne KJ1acCoB, 0000111eHne 3HaHUI. MEX/1y pa3TIUYHbIMU YacTsAMU Kypca.

3HAHUM

(49)

9 kaacc (He meHee 68 u)

Ha3Banmue
pasnaeia (TeMbl)
Kypca (4uciio

OcHOBHOE colep:KaHue

OcHOBHBIE BU/IbI 1eITEJIbHOCTH 00y4AOIIHXCS

4acoB)

Tpuronomerpusi. |Omnpenenenue TpuroHomerpuueckux GyHkuui yriaos ot 0° no | @opmyaupoBaTh  ompeaejeHHsi  TPUTOHOMETPHUUECKUX
Teopembl 180°. KocuHyc M cuHyC HOpsMOTo M Tymoro yria. Teopema|(dyHKIHMI TyObIX M MHPSAMBIX YIJIOB C BU3YaJIbHOW OIOPOW.
KOCHHYCOB M kocuHycoB. (O000ménHas) Teopema cuHycoB (¢ panuycoM | DopmynupoBaTh TEOpEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. OTIMCAHHOU OKpYXHOCTH). HaxoxieHne UTMH CTOPOH U BEJIMYUH | pAANYCOM OMUCAHHOU OKPYKHOCTH).

Pemenne YIJI0B TPEYrOJIbHUKOB. Pemiath TpEyroJbHUKH C OMOPOM Ha alrOPUTM Y4EOHBIX
TPEyroJibHUKOB dopmyna MmIonaan TPEYroJbHUKA 4Yepe3 JABE CTOPOHBI U YroJ | AEHCTBUH.

(16 9) Mexay HuMu. @opmyrna IIoImaay YeTbIpEXYroJbHUKA Uepe3 €ro | Pemate mpakTuyeckue — 3agadmW,  CBOJAsIMEC K

AWaroHalii U yroJj MCxJ1y HUMHU.
HpaKTI/I‘-IeCKOC NMPUMCHCHUC NOKA3aHHBIX TCOPECM.

HaX0KACHUI0 PA3JIUIHBIX 3JIEMECHTOB TPEYroJdbHUKA.




IIpeo6pa3zoBanmne |*[lonstue o mpeoOpa3oBaHUH MOI00US. OcBaunBarhp MOHAATHE npeoOpa3oBaHUs no100ws.
noxoous. CoOTBETCTBEHHBIE DJIEMEHTHI MOI0OOHBIX (PUTYD. HccienoBaTh OTHONICHUE JTMHEHHBIX JIEMEHTOB (QUTYp TpU
MeTtpuyeckue Teopema o0 TpPOU3BEACHUM OTPE3KOB XOpJ, Teopema o |mpeoOpa3zoBanuu moaoous. Haxoaurs npumepsl moao0ust B
COOTHOIIIEHUS B MPOU3BEICHUM OTPE3KOB CEKYIIHUX, TEOopeMa O KBaJpaTe |OKPYXKaIoIIeh JeHCTBUTEIbHOCTH.
OKPY:KHOCTH KacarenbHOU. [I[pumMeneHure B peleHn reoMeTpUIeCKux 3a1a4.™ | *BbIBOAUTh METPUUYECKUE COOTHOIICHUSI MEXAY OTpe3KaMu
(10 v) XOpZ, CEKyUIMX M KacaTellbHbIX C  HCIOJb30BaHUEM
BITMCAHHBIX YTJIOB U TIOJJOOHBIX TPEYTOJLHUKOB.
Pemarp reoMmeTpuyeckue 3aJadyd M 33Ja4d U3 PEATBbHOMN
YKU3HH C WCTIOJIH30BAHUEM ITOI00HBIX TPEYTOJILHUKOB. ™
BekTopnbi OmpeneneHrue BEKTOPOB, CIIOXKEHHE W PA3HOCTh BEKTOPOB, | Mcmojib30BaTh BEKTOPHl KAk HaMpaBJICHHBIE OTPE3KH,
(12 v) YMHOXEHHUE BEKTOPA HA YUCIIO. HUCCJIE0BATH reOMETPUYECKU I (mepemerenune) 51
DU3NYECKUH U TEOMETPUUYECKHIT CMBICT BEKTOPOB. busndeckuii  (cuiia) CMBICIBI BEKTOPOB C OMOpPOM Ha
Paznoxxenne BekTopa TO JBYM HEKOJUTMHEAPHBIM BEKTOPAM. | BOIPOCHBIN IJIaH.
Koopaunats! BekTopa. 3HaTh omnpeaeNeHHsi CYMMbl U DPa3HOCTH BEKTOPOB,
CkansipHoe MpPOU3BEACHHE BEKTOPOB, €ro MPHUMEHEHUE [UIsl | yMHOXKEHUS BEKTOpa Ha YHCIIO, HCCJIe10BaTh
HaX0XJACHUS JUIUH U YTJIOB. FEOMETPUYECKUI U (PU3HYECKUN CMBICIIBI ATHX OTIepaIlHii.
Pemenue 3a1a4 ¢ moMOIIBI0 BEKTOPOB. Pemate reomeTpuyeckue 3aJadyd €  HUCIOJIb30BAHUEM
[IpumeHeHre BEKTOPOB Ui pEUICHHs 3aJa4 KUHEMAaTHKH U | BEKTOPOB.
MEXaHUKH. PackiaapiBaTh BEKTOP M0 JIBYM HEKOJJTUHEAPHBIM BEKTOPaM.
Hcnonb3oBaTh  CKaISIpHOE  NPOU3BEJICHHE  BEKTOPOB,
BBIBOJUTH €T0 OCHOBHbBIE CBOMCTBA.
BbluncasTe CymMMy, Pa3HOCTh M CKaJSIpHOE IPOU3BE/ICHUE
BEKTOPOB B KOOpIUHATAX.
IIpuMeHSITH CKaJISIpPHOE MPOU3BEICHUE [UIS HAXOXKICHHS
JUIMH U yTJIOB.
JexapToBbI JlexkapTOBBI KOOPAUHATHI TOUEK Ha TIOCKOCTH. OcBanBaTh MOHATHE NPSIMOYTOJILHON CUCTEMBI KOOPJIMHAT,
KOOPAWHATBHI  Ha|*YpaBHeHHE NPAMONR.* YTIIOBOH KOA(QQUIMEHT, TAaHI'€HC YIJIa |/IeKapTOBBIX KOOPIMHAT TOUKH.
ILUIOCKOCTH HaKJIOHA, TTapaJuIeNbHbIC U IEPIICHIUKYISPHBIE TPSIMBbIE. HccnenoBaTh ypaBHEHUE MPSMOI U OKPYKHOCTHU C OTIOPOH Ha
9 9) VYpaBHeHHE OKpPY)KHOCTH. HaxokaeHne KOoOpauHAT TOYEK | BOMPOCHBIH TIaH.

NIEpPECEUEHHS OKPYKHOCTH U MPSIMOH.
MeTto 1 KoOOpAMHAT IIPH PELLIEHUU T€OMETPUUYECKUX 3aau.
Hcnonp3oBaHne MeTO1a KOOPAMHAT B IPAKTHUECKUX 3a7adax

HaxoauTs eHTp U paanyc OKpYKHOCTH 110 €€ YpaBHEHHUIO.
Pemiath 3a1a4u Ha HAXOKJEHUE TOUEK [IEPECEUEHUS TTPSMBIX
Y OKPY’KHOCTEH € MOMOUIBIO0 METOJAa KOOP/ANHAT.




Hcnoab3oBaTh CBOICTBA YriaoBOro Kod(hQUIMEHTa MpsMOit
OpU peUIeHUM 3aj4ay, A ONPEICNICHUS PacloJIOXKEHUS
IPSIMOM.

IpuMeHsITH KOOPIUHATHI NPU PEIICHHUH T'€OMETPUYECKUX H
NPaKTUYECKUX 3a1ad, JUIs IOCTPOCHUS MAaTeMaTHYeCKHX
MOJIeJIEH peanbHbIX 3a/1a4 («METO KOOPIUHATY).
IMoan3oBaThesi UL TOCTPOEHHUS M MCCIENOBaHUMN
M (POBBIMU pECypCaMH.

3HAKOMHTBCS € HCTOPUEl Pa3BUTHUS T€OMETPUN

IIpaBuiabHBIE
MHOI'0YI'0JIbHUKH.
Jduauna
OKPY’KHOCTH M
IUIOIAAb Kpyra.

[IpaBusibHBIE MHOTOYTOJIBHUKW, BBIYMCICHHE WX DJIEMEHTOB.
Uucno m u JuMHA OKPYXHOCTH. J[JIMHA AYrd OKpPYKHOCTH.
Pangnannas mepa yrina.

[Imomane Kpyra W €ro dJIEMEHTOB (CEKTOpa W CErMEHTa).
Brruncnenue miomaneit puryp, BKIIOYAIOMIUX 3JI€MEHTBI Kpyra.

DopMyJIHPOBATH onpeneneHne
MHOT'OYT'OJIBHUKOB, HAXOAUTH UX 3JICMCHTHI.
ITob30BaTHCS IOHATHEM JAJIWHBI OKPYKHOCTH, BBeHéHHI)IM C
IMOMOIIIbIO MPAaBUWJIBHBIX MHOTOYIOJIbHUKOB, OHNPEACIATH
YHCIIO 7T, JUIMHY AYTH U paMaHHYI0 Mepy yria 1o oopasiy.

IMpaBUJIbHBIX

Bbrunciienune IIpoBoauTh Mepexoa OT paJuaHHON MEpHI yriia K IpaJyCHON
IIomaaen ¥ Ha00OpOT M0 BU3YAIBHOM OTOpE.
(8 u) OnpeneasiTe IWIOLIAAb Kpyra.
BoiBoauTh Gopmyasl (B IpagyCcHOM U paJuaHHON Mepe) AJs
JUIMH JIyT, IJIOLAJEH CEeKTOPOB M CErMEHTOB C OINOpOoil Ha
BOIIPOCHBIN TUTaH.
BoruncasaTe miomany Quryp, BKIIOYAIOMIMX 3JIEMEHTHI
OKPYKHOCTH (Kpyra) ¢ OIOpoOii Ha CIPaBOYHYIO HH(POPMAIIHIO.
HaxoauTh mioniaam B 3afa4ax peaibHOU KU3HHU.
JBuHoKeHHsI *TlonsaTHE O IBMYKEHUU TIIIOCKOCTH. Pa3ouparp  npumepbl,  WUIIOCTPUPYIOIIME  TOHATHUSA
TUIOCKOCTH [TapannenpHbIi IEpeHOC, TOBOPOT U cUMMETpHUsL. OCH U LEHTPHI | IBUKEHHUS], LICHTPOB U OCEH CUMMETPUH.
(6 9) CUMMETPUHU. @®opMyJMPOBATh OIPEAEICHUSA APALIEIBLHOIO IIEPEHOCa,

[IpocTeiinyie mpuMeHEHHs B PELIEHUHN 3a7a4™.

[IOBOpPOTAa U OCEBOM CHMMETPUU C BU3YAJIBHOW OIIOPOM.
HaxoauTh HENoABIKHBIE TOUKU IO 00pasiy.

HaxoauThb LIEHTPH! U OCH CUMMETPUH pocTeHIux Guryp mno
oOpa3iry.

*TIpuMeHsATh TapaJIJICNIbHBIII NIEPEHOC UM CUMMETPHUIO IpHU
pEeLICHUH TeOMETPHUECKUX 3a1a4 (pa3duparb MpUMEPHI).




Hcnoab30BaTh 1715 TOCTPOCHUS U MCCIIEOBAHUH IIUPPOBBIE
pecypchL.®

IMoBTOpEHUE,
00001IEHHE,
cucTeMATH3AIMS
3HAHMH

(7 9)

[loBTOpEHHE OCHOBHBIX MOHITHH W METOJOB KypcoB 7—9
KJ1aCCOB, 0000IIeHHE U CHCTEMAaTU3aLIMs 3HAHUIA.

[Ipocreiime reomerpuyeckue (Urypel U HUX CBOMCTBA.
N3mepeHne reoMeTpu4eCcKuX BEIUYHH.
TpeyroybHUKH.

[TapannensHble ¥ EPIICHIUKYIISIPHBIC TIPSMBIE.

OKpyXHOCTh W Kpyr. ['eoMeTpuyeckue MOCTPOCHUs. YTIbI B
OKPY)XKHOCTH. BmmcanHple W  ONHCaHHBIE  OKPYKHOCTH
MHOTOYTOJIbHUKOB.
[IpsiMast 1 OKPYKHOCTb.
YeThIpEXYroJIbHUKY.
YETBIPEXYTOJIbHUKH.
Teopema Iludaropa u Hauana TpuroHomeTpuu. Pemenne o6mmx
TPEYroJIbHUKOB.

[IpaBUIIBHBIE MHOTOYTOJIBHUKH.

[IpeobOpazoBanus mmockocty. Jsmxenus. [lomooue. CummeTpus.
[Tnomanpe. Beraucnenne mnomaneit. [Lnomany nomo0HIX GUryp.
JlexapTOoBbI KOOPAMHATHI HA MJIOCKOCTH.

BekTopsl Ha IIOCKOCTH.

Bnucannsie n OIIMCaHHBIC

OnepupoBaTh NMOHATUSIMU: (QUTypa, TOUKa, IpsAMasi, yrod,
MHOTOYTI'OJIbHUK, PaBHOOEIAPEHHBII UM  pPaBHOCTOPOHHUM
TPEYrOJIbHUKH, TPSAMOYTOJBHBIM TPEYroJbHUK, MEIUaHa,
OucceKTpuca U BBICOTA TPEYroJIbHUKA, IapaJIeIorpamMMm,
poMO, NpPSMOYrOJBHUK, KBaJpaT, Tpamernus; OKPYXKHOCTb,
KacaTeJIbHas; paBEHCTBO U M0j1001e QUryp, TpeyroibHUKOB;
NapaJUIEIbHOCTh W INMEPHEHIUKYIAPHOCTh NPSIMBIX, YIOJl
MEXAy TMNpPSIMbIMH, CHMMETPHS OTHOCHUTEIBHO TOYKH U
OpsIMOM; JUIMHA, PACCTOSIHWE, BEJIMYMHA YyIja, IUIOIIAlb,
EpUMETD.

HUcnoab3oBath  (opmyJibl: @OEpuUMeTpa U IUIOLIAAH
MHOTOYTOJIbHUKOB, UIMHBI OKPY)KHOCTH W IUIOIIAIU Kpyra,
00BbEMa IPSIMOYTOJILHOTO Mapaieienurea.

OnepupoBars NOHATHUSIMH: IIPAMOYrOJbHAs  CUCTEMA
KOOPAMHAT, BEKTOP; MCHOJb30BaTh JTH IOHATHA A
MIPE/ICTABIICHMS JIaHHBIX U PEIICHUS 337ad, B TOM YUCIE W3
JIPYTUX y4eOHBIX TPEIMETOB.

Pemiatp 3agaum Ha TIOBTOPEHHE OCHOBHBIX IIOHATHUH,
WUTFOCTPALIMIO CBSI3€M MEXIY pa3jJu4yHbIMHM YaCTAMH Kypca.
Bpi0upats MeTo U1 pELICHUs 3a1a4u.

PemaTe 3a1aum U3 NOBCEIHEBHOM KU3HMU.

TEMATHYECKOE IJIAHUPOBAHUE YYEBHOTO KYPCA «BEPOSITHOCTH M CTATUCTHKA»
(TIO0 TOJIAM OBYYEHHS$)

7 xknacc (He meHee 34 1)

Ha3zpanue
pasaeJia (TemMbl)

OcHoBHOE conepkaHue

XapakTepucTHKA e TeJbHOCTH 00y4al0IuXCsl




(4HC10 YacoB)

IIpencraBienue [IpencraBnenne gaHHbIx B Tabimuuax. [lpaktuueckue | OcBamBaTh  Ha  06a30BOM  YPOBHE  CIOCOOBI
JAAHHBIX BBIYHCIICHUS [0 TaOJM4YHBIM JaHHBIM. V3BjIeueHWe W | MPEACTaBICHUS CTATUCTUYCCKHX JAHHBIX W YHCIIOBBIX
(7 9) WHTEpIpeTays TaOMWYHBIX NaHHBIX. [IpakThdeckas paboTa | MacCMBOB C TIOMOINBIO TaONWIl © JUarpaMm ¢
«Tabmuiey. UCIIOJIb30BAHUEM  aKTYaJIbHBIX M BaXXHBIX JaHHBIX
I'padmyeckoe mpejpcTaBieHUEe JTaHHBIX B BHJE KPYroBBIX, | (IeMorpadudeckue JTAHHBIEC, TIPOU3BOJICTBO
CTOJIOMKOBBIX (CTOJIOUATHIX) qrarpamMM. UTeHHE ¥ TIOCTPOCHUE | MPOMBIIUICHHOW W CEIhCKOXO3SIWCTBEHHOW MPOMYKIINH,
nuarpamm. [Ipumepsl 1eMorpaduaecKiX JHarpaMm. OOIIECTBEHHBIC ¥ TIPUPOHBIC SBIICHHS).
[IpakTudeckas padora «JlmarpamMmmsbDy. HN3yyatr MeToabl paboThl ¢  TaOMWYHBIMU U
rpaguuecKuMU TPEJICTABICHUSIMH JIAHHBIX C TTOMOIIBIO
U(QPOBBIX PECYpCOB B XOJ€ MNPaKTUYECKUX padboT (c
HaIPaBJISIONICH TOMOTIIBIO).
OnucarejbHasi Uucnossie Habopel. CpenHee apupMeTHIECKOe. OcBauBaTh Ha 0a30BOM YPOBHe MOHSITHSI: YHCIOBOU
CTATHCTHKA Menuana yrcnoBoro Habopa. Y cTOHYMBOCTh MEIUAHBI. Habop, Mepa IEeHTPAIbHOW TEHACHITMM (Mepa IIeHTpa), B
8v) [IpakTnueckas pabota «CpeaHue 3HaUCHUSD. TOM YHCJIE cpefHee apuPMeTHIecKoe, MeIana.
Haubonpiiee v HaumeHblllee 3HAYEHUS YHMCIOBOrO Habopa. | OmmchbIBaTh CTATUCTHUYECKHE JaHHBIE C TOMOIIBIO
Pa3zmax. cpenHero apudmeTnyeckoro u MeAauansl. Pemats 3anaun
(c HCIOJNIb30BAHMEM 3pUTENIbHON HATJISIAHOCTH W/WUITU
BEepOAIIBHOM OTIOPHI)
H3yuath cBOlicTBa CpeJHHX, B TOM YHCIIE C TIOMOIIbIO
u(GpPOBBIX PECypcoB, B XOJ€ MPAaKTUYECKUX padoT, (c
HAIPAaBIIAIONIEH TOMOIIBIO).
OcBauBaTh Ha 06230BOM YpOBHe NMOHSITHA: HauOoJIbIlIee
Y HaMEHbIlIee 3HaYeHHsI YUCIOBOTO MacCHUBa, pa3max.
Pemarh 3agaun Ha BBIOOp crocoba OMUCaHUs TaHHBIX B
COOTBETCTBUM C TMPHUPOJOM  JAHHBIX H  LEIIMU
WCCJIEIOBAHUS C HAIIPABJISIFOIIEH MTOMOIIIBIO.
Cayuaiinas *CnydaiiHas U3MEHYUBOCTH (MpuMepsl). YacToTa 3HadeHuit B | *OcBaMBaTh MOHSATHS: YacTOTa 3HAUYCHWH B MacCUBE
U3MEHYUBOCTH MaccuBe JaHHbIX. [ pynmupoBka. [ uctTorpaMmel. JTAHHBIX, TPYIIHPOBKA JAaHHBIX, TUCTOTpPaMMa.

(69)

[IpakTtuyeckas pabota «CiyyaiiHas HU3BMEHUYUBOCTbY. *

CTpouTh TUCTOrpaMMBI 110 00pasILy




OcBauBaTh rpadUyecKue MpeACTaBICHUS Pa3HBIX BUIIOB
CIy4alHOM W3MEHYMBOCTH, B TOM YHUCJIE C IMOMOULIBIO
U(PPOBBIX PECYPCOB, B XOJI€ MPAKTUYECKON pabOTHI. ™

BBenenue B
Teopuio rpados
(49

*T'pad, BepmmnHa, pedpo. [IpencraBnenne 3amaun ¢ MOMOIIBIO
rpada. Crenenp (BaJIGHTHOCTH) BepmuHbL. Ymcino pédep u
cymmapHasi cteneHb BepmuH. llens u nuki. Ilyte B rpade.
[IpencraBnenue o cBsazHocTH Tpada. OOxon rpada (diIepos
nyth). [IpencraBienne 06 OprueHTUPOBAHHBIX Tpadax.™

*QOcpanBaTh noHsATHA: Tpad, BepmmHA rpada, pedpo
rpada, cTeneHb (BaJI€HTHOCTb BEPIIUHBI), LIETMb U ITUKIL.
OcBauBaTh MOHATHS: NYyTb B TIpade, 3iliepoB MyTh,
00xoJ rpada, OpHEeHTUPOBAHHBIN rpad.

OO0cy:k1aTh peleHue 3a/1a4M Ha IOUCK CYMMBI CTENeHel
BEpILMH rpada, Ha Nouck o0xoa rpada, Ha MOUCK MyTeH
B OPUEHTHPOBAHHBIX I'padax ¢ HAMpaBJISIOUIEH MOMOUIBIO.
OcBauBaTh cHOCOObLI TPEICTABICHUS 3a/lad U3 Kypca
anredpbl, TE€OMETPUM, TEOPHUH BEPOSITHOCTEH, APYrux
OpeIMeTOB C TMOMOLIbI0 TpadoB (KapThl, CXEMBI,
UIEKTPUUYECKHE LeNu, (YHKIHUOHAIbHBIE COOTBETCTBHS)
Ha IIpuMepax. *

BepositHOCTB M

*CnydallHBIA OMBIT M CllydailHOe coObITHE. BeposTHOCTh U

*OcBauBaTh MOHSATHSI: CIy4alHbBI ONBIT U CIy4alHOE

yacrora yactoTa coObITHS. Ponb MalloBEpOATHBIX W MPAKTHUYECKHU | COOBITHE, MaJlOBEPOSITHOE M MPAKTUYECKH JIOCTOBEPHOE

CJIy4aiiHOT O JIOCTOBEPHBIX COOBITUH B mpupoje u B oOuiectBe. MoHeTa U | coObITHE.

COOBITHA UrpajgbHas KOCTb B TEOPUU BEPOSTHOCTEH. M3yyaTh 3HAYUMOCTb MAaJIOBEPOSITHBIX COOBITUHA B

(4 9) [IpakTnueckas pabora «HactoTa BbIaJCHUS OpIiay.™ npupojsic ¥ OOINECTBE HAa BAKHBIX MpUMeEpax (aBapuw,
HECUACTHBIC ClTyJau, 3ammra MIEPCOHAIBHOM
uH(popMalnu, epeaada JaHHBIX).
H3yuaTs poJib KIACCUYECKUX BEPOSATHOCTHBIX MOJEJeH
(MOHeTa, UrpajibHasE KOCTh) B TEOPUHU BEPOSTHOCTEH.
Ha6uonate W M3y4yaTth 4acTOTY COOBITHM B HPOCTBIX
DKCIEPUMEHTaX, B TOM 4YHCIIE€ C TOMOIIbIO HUGPOBBIX
PECYpCOB, B X0OJI€ IPAKTUIECKON pabOThL.*

O0o0uienmue, IIpencraBnenne  gaHHbIX.  OmnucarenbHas — cTaTucTvKa. | [IoBTOPATH M3Yy4€HHOE M BBICTPAaHBATh CHCTEMY

KOHTPOJIb BeposTHOCTE cllyualiHOTO COOBITHSI. 3HAHMH.

Sy PemaTh 3aaum Ha pe/ICTaBlIEHUE U ONMCAHUE JAHHBIX C

MMOMOIIBIO M3YYCHHBIX XaPaKTCPUCTHK C HaHpaBJI}IIOH_ICﬁ




HIOMOUIBIO.

O0cy:xxkpaThb NnpuMepsbl CITy4aiHbIX coOBITHH,
MaJIOBEPOSITHBIX U IPAKTUYECKU TOCTOBEPHBIX CITyJalHBIX
COOBITHH, UX POJH B IPUPOJEC U KU3HU YEIOBEKA

8 ki1acc (He menee 34 4)

Ha3Baunmue
pasaesa (TeMbl)
(4ucy0 4acoB)

OcHoBHOE CoacpiKaHue

XapaKTepHCTHKa JECATCJIBbHOCTH oﬁyqaloumxca

IloBTOpEHHE
Kypca 7 Kij1acca
(49)

[IpencraBnenune  maHHbIX.  OmnmMcaTenbHas  CTaTUCTHKA.
CrnydaifHast ”3BMEHUYUBOCTh. CpeHue YHCIIOBOTO HAabopa.
Crnyuaiiabie coObITHs. BepositHocTH 1 yacToTsl. Kitaccuueckue
MOJIEIN TEOPUH BEPOATHOCTEN: MOHETA U UTPAJIbHAS KOCTb.

IMoBTOpsITH H3yYEHHOE U BBICTPAMBATHL CHCTEMY
3HAHUM.

Pemars 3agmaum (Mo BHU3yaJbHOM oOmope) Ha
NPEACTABICHHE M ONHCAHWE JAHHBIX C TOMOUIBIO
M3YYEHHBIX XapaKTEPUCTHUK.

Pemars 3agmaum (Mo BHU3yaJbHOM oOmope) Ha
MIPEACTABICHUE TI'PYNIUPOBAHHBIX JaHHBIX W OIHUCAHHE
CIIy4alHOM M3MEHYUBOCTH.

Pemars 3agmaum (Mo BH3yaJbHOH oOmope) Ha
OTIpe/IesIeHNE YaCTOThI CIIy4alHbIX COOBITHI, 00CYXIeHnEe
IPUMEPOB CIy4alHBIX COOBITUH, MAalIOBEPOSATHBIX U
MPAKTHUYECKU IOCTOBEPHBIX CIIyYaiHBIX COOBITHI, UX POJIU
B IIPUPO/JIE U )KU3HU YEIIOBEKA.

OnucareanHas
CTAaTHCTHKA.
PaccenBanue
JaHHBIX

(4 4)

*Orxiionenus. [ucnepcus uncioBoro Habopa. CrtanaapTHoe
OTKJIOHEHHUE YUCIOBOr0 Habopa. J{uarpaMMbl paccenBaHus. ™

*OcBanBaThb MNOHSATHS: JUCIEPCHS M CTaHIAPTHOE
OTKJIOHEHHUE, MCIOJIb30BaTh ATH XAPAKTEPUCTUKU VIS
ONMCAHMsI pacCEeMBAaHUs JaHHBIX.

YuacTBoBaTh B 00CY:KIEHHH THNOTE3bI 00 OTCYTCTBUH
WIN HAJIMYWU CBSI3M 110 IMarpaMMaM pacCeuBaHUs.
CrpouTh JMarpaMMbl pPACCEHBAHUS [0 HMEIOIUMCS
JTAHHBIM, B TOM YHCIJI€ C TIOMOIIBI0 KOMIbIOTepa (mocie
COBMECTHOT'O aHajm3a).™




MHuo:xecTBa
4 )

MHokecTBO, MOAMHOXKeCTBO. Onepanuu HajJ MHOXECTBAMH:
oObeaMHEeHUE,  TepeceueHue,  pomnonHeHue.  CBoiicTBa
orepanuit HaJl MHO’KE€CTBAMHU: MIEPEMECTUTEIILHOE,
COYETATEIILHOE, PaCTIPEACIUTEIIbHOE, BKIFOUCHHUS.
I'padmaeckoe npepacraBieHNE MHOKECTB.

OcBanBaTh NMOHATHSI: MHOXKECTBO, SJIEMEHT MHOXKECTBA,
MOJIMHOXECTBO.

BbInoHATH onepanuu Haj MHOECTBaMHU:
00beMHEHNE, TIEpeceueHre, JON0JHEHE (110 00pasiy).
Hcnoab3oBaTh CBOWCTBA: MIEPEMECTUTENBHOE,
COUETATENIbHOE, paCHpEele/IUTENbHOE, BKIOYEHUS (C
MCII0JIb30BaHUEM BU3YAJIbHOM OIMOPHI).

Hcnoab3oBaTh rpapuueckoe NpeaCcTaBICHUE MHOKECTB
Ipu OIMMCAaHUU PCAJIBHBIX IMPOLECCOB M HBHCHHﬁ, npu
pelIeHNnH 3a/1a4 U3 JpYruxX y4eOHBIX MIPEIMETOB U KypcoB
(c UCTIOTP30BaHUEM BHU3YaJILHOU OTIOPHI).

BepositHOCTB
CJIy4aiiHOT 0
coObITHS

(6 9)

DneMeHTapHbIe COOBITHSI. Cnyualiinbie COOBITHS.
bnaronpustcTBytoiue aneMeHTapHbie coobiTus. BepositHocTi
coObITHil. OMBITBI C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
coObITusMu. ClydaifHBIN BBIOOD.

[IpakTrueckast pabota «OMNBITH C PABHOBO3MOKHBIMHU
3JIEMEHTAPHBIMU COOBITUSIMM.

Ha  0a30BOM  YpOBHe  TNOHATHA:
JJIEMEHTApHOE COObITHE, CllydailHOe COOBITHE Kak
COBOKYITHOCTh ~ OJIarONPUSATCTBYIOIIUX  AJIEMEHTAPHBIX
COOBITHI, PABHOBO3MOYKHBIC AJICMEHTAPHBIC COOBITHSI.
PemaTh 3a7a4M Ha BBIYHMCICHUE BEPOSITHOCTEH COOBITHI
M0 BEPOATHOCTSM DJIEMEHTAPHBIX COOBITUH CIIy9aitHOTO
omnbiTa (C HUCHOJIB30BAaHUEM 3PUTENIBHON HArjsAHOCTH
W/Ur BepOAIbHOU OTIOPHI).

PemiaTth 3a7a4u Ha BBIYKCIICHHE BEPOATHOCTEH COOBITHI
B ONbITaX C PABHOBO3MOXHBIMU 3JIEMEHTapHBIMU
COOBITHSIMH, B TOM YHUCJIE C MOMOIIbIO KOMIIbIOTEpa (C
UCIIOJIb30BAHUEM  3PUTEIbHONW  HATJSAHOCTH  W/UIU
BepOAIBHOM OTOPHI).

IIpoBoauTh, M M3y4YaTh ONBITHI C PABHOBO3MO>KHBIMHU
AJIIEMEHTAPHBIMU COOBITHSMH (C HUCIOJIB30BAHUEM MOHET,
UTPaTIbHBIX KOCTEH, JIpYyTuX Moeneil)
B XOJ€ TMpakTU4Yeckol paboThl (C HCHOJIB30BAHUEM
BU3YaJIbHOU OTIOPHI).

OcBauBarthb

BBenenne
TeopuIo rpados
(44)

B

*JlepeBo. CBoiicTBa  jaepeBa:  €IWHCTBEHHOCTb  IYTH,
CYLIECTBOBAaHME BHCSIYEH BEPLIMHBI, CBS3b MEXKIY YHUCIOM
BEpIIUH U yucioM pédep. [IpaBuno ymHoxeHHs . >

*OcBauBaTh NOHSITHS: JIEpEeBO Kak rpad Oe3 LuKIia,
BUCSYasl BeplIMHA (JIMCT), BETBb JiepeBa, MyTh B JepeEBE,
JIMaMeTp JiepeBa.




H3yuatb cBoiicTBa JcpeBa: CYIIECTBOBAHUE BHUCSYEH
BEpPUIMHBI, E€IUHCTBEHHOCTh MYTH MEXAY JABYMS
BEpPIUIMHAMH, CBS3b MEXJY YHCIOM BEPIIMH U YUCIOM
péoep.

Y4yacTBOBaTH B 00CYK/I€HUH PellleHH sl 321a4M HA IIOUCK
U IepeyuclieHue IyTed B JepeBe, ONpe/esieHue 4ducia
BEpIIUH WK pEdep B epeBe, 00X01 OMHAPHOTO JepeBa, B
TOM YHCJI€ C TPUMEHEHNEM TTpaBUiia YMHOXKEHUS. ™

CayuaiiHble
coOBITHSA

8 1)

*TIporuBononoxknoe  coObiThe.  Jlmarpamma  Diinepa.
O0benuHeHNEe U TiepecedeHne coObITHi. HecoBmecTHbIE
coObiTus. @opmyna crnoxeHus BeposTHOcTel. IlpaBuio
YMHOXEHUS  BEPOSTHOCTEH.  YCIOBHAas  BEPOSITHOCTD.
HeszaBucumpie  coOwbitusi.  IlpeacraBieHuwe  CIIy9aifHOTO
AKCIIEpUMEHTA B BUJE JepeBa.™

*OcBauBaTh TOHATHS: B3aMMHO ITPOTUBOIIOJIOKHBIE
COOBITHS, OTEpaMK HaJl COOBITUAMH, OOBEIUHECHHUE H
nepeceveHne coObITHH, auarpamma Oinepa (Dinepa—
Benna), coBMeCTHBIE 1 HECOBMECTHBIE COOBITHS.
HN3yuyaTh TeopeMbl O BEPOSTHOCTH OOBEIUHEHHS IBYX
coObITHH ((HOPMYITBI CTIOKEHHS BEPOSATHOCTEH ).
YyacTBOBaTH B 00CYK/JI€HUM PellIeHUs 3aJa4d, B TOM
YHCclie TEKCTOBBIE 33aJlaul Ha ONpeiesieHue BEepOosSTHOCTEN
OOBEIMHEHUSI U TIEPECEUCHUs] COOBITMM C TIOMOIIBIO
YUCJIOBOM TPSMOW, JuarpamMm Oinepa, (Gopmysl
CJIOYKEHHS BEpPOSITHOCTEH.

OcBauBaThb NOHSATHS: MIPABUIIO YMHOXEHHS
BEPOSITHOCTEH, YCIOBHas BEPOSITHOCTh, HE3aBUCHUMBbIC
COOBITHS IEPEBO CITy4aliHOTO OTIBITA.
H3yuatrs cBoiicTBa  (ompezeneHus)
COOBITHH.

YuyacTBOBaTHL B 0O0CY:KI€HUM pelleHMs] 3aJa4yd Ha
OTpe/eNieHre U UCTIOIb30BaHHE HE3aBUCUMBIX COOBITHIA.
YuacTBOoBaTHL B 0O0CY:KI€HUM pellleHHs 3aJa4yd Ha
MOWCK BEpPOSTHOCTEH, B TOM UHCJIE YCIOBHBIX, C
MCIIOJIb30BaHUEM JIEPEBA CIIy4aifHOTO OMBITA.™

HE3aBHCHUMBIX

0O6001IeHME,
KOHTPOJIb
(4 4)

IIpencraBnenue nanHbIX. OnucarenbHas cTaTUCTHKA. ['padsbl.
BeposTHOCTB CITy4aifHOTO coOBITHS. O1eMeHTHI
KOMOMHATOPHKH.

IloBTOpPSITH H3Yy4EHHOE U BBICTPAMBATH CHCTEMY
3HAHUM.
Pemarts 3a1a4m Ha IPEACTABICHUE U ONIMCAHUE IAHHBIX C




IIOMOUIBIO W3Y4EHHBIX XapaKTEPUCTUK (c
MCII0JIb30BAaHUEM BU3YAJILHOM OIOPHI).

*YyacTtBoBaTh B 00CY:KIeHHM pelIeHHus™ 3aJa4M C
pUMEHEHHEM TpadoB.

Pemate 3aJa4M HA  HAXOXJAECHUE  BEPOSITHOCTH
CIIy4ailHOTO COOBITHS IO BEPOSTHOCTSIM 3JIEMEHTAPHBIX
COOBITHI, B TOM YHUCJIE B ONbITaX C PAaBHOBO3MO>KHBIMU
AJIEMEHTapHBIMU COOBITUAMH (C BU3yaJIbHOU OMIOPOHA).
*YyacTBoBaTh B 00CYKIEHHH pelleHUSI™ 3aJa4yu Ha
HaXO0X/IeHNE BEPOSTHOCTEN 0OBEAMHEHUS U MEPECEUCHMUSI
COOBITHI1, B TOM YHCII€ HE3aBUCUMBIX, C UCIOJIb30BAaHUEM
rpauueckux MpeJICTaBICHUH U JiepeBa CIy4ailHOTO
OTIBITA.

*YyacTBoBaTh B 00CYKIEHHH pelleHUsI™ 3aJa4yu Ha
nepevnciieHne KOMOMHAIUH (YrCiia epecTaHOBOK, Yncia
COYCTAaHMI), HA HAXOXKICHUE BEPOATHOCTEH COOBITHI C
NPUMEHEHHEM KOMOMHATOPUKM, B TOM 4YHCIE C
UCIOJIb30BaHUEM TpeyroyibHuKa [lackans.

9 kiacc (He meHee 34 1)

HazBaumue
pa3naesa (TeMbl)
(UM CJI0 YacoB)

OcHoOBHOE cojiep:KaHue

XapakTepucTHKA eI TeJIbHOCTH 00y4aloIuXcsl

IMoBTOpeEHue IIpencraBnenne  gaHHbIX.  OmnucaresnbHass — CTaTUCTHKA.
Kypca 8 ki1acca Omnepauuu Haja coObITUAMH. He3aBUCMMOCTD COOBITHIA.
(44)

IloBTOpPSITH H3y4ECHHOE U BBICTPAMBATH CHCTEMY
3HAHUM.

Pemarts 3a1a4uu Ha IPEICTABICHNUE U ONIMCAHNE TAHHBIX.
Pemars 3amaum Ha  HAXOXIEHUE  BEPOATHOCTEN
00beMHEHUST U TIEpPeceYeHHs] COOBITUH, B TOM YHCIE
HE3aBUCHUMBIX, C  HCIOJIb30BaHHEM  TpadHuecKux
MPEACTABICHUI U JEPEBA CIYYANHOTO OIIBITA.

Pemath 3agaun Ha mepedrclieHue KoMOWHAIMi (drcna




NEPEeCTaHOBOK, YHCJIa COYETAHWH), HA HAXOXKICHHE
BEPOSATHOCTEH COOBITHI C MPUMEHEHUEM KOMOWHATOPHKH,
B TOM YHCJIE C MCIIOJIb30BaHUEM TpeyroibHuka [lackans

DJIeMeHTbI
KOMOUHATOPUKH
(4 1)

KombOunatopHoe mpaBuiao ymHOXKeHHs. llepecTaHOBKH.
@axrtopuan. CoyeraHus U 4uciao coueraHuil. *TpeyrosbHUK
[Mackans.™ [IpakTnueckas pabora «Bprancienne
BEPOSITHOCTEHN C MCIHOJB30BaHUEM KOMOMHATOPHBIX (DyHKIMN
AIEKTPOHHBIX TAOIUI.

OcBauBath Ha  0a30BOM  YpOBHe  IOHATHA:
KOMOMHATOpPHOE NPaBUJIO YMHOXEHHS, YNOPSAOYEHHAs
napa, Tpoiika 00bEKTOB, MEpPEeCTaHOBKa, (DakTOpUal ynca,
COuYeTaHue, YUCIIO COYETaHUH, *TpeyronabHuk [lackans.™
Pemats mpocreiilime 3agauM  Ha  [EpEYHCICHHE
YIIOPSIIOYEHHBIX Map, TPOEK, IEPEUNCIICHUE TIEPECTAHOBOK
U COYETaHUM DdJIEMEHTOB pa3IMYHBIX MHOXECTB (IO
o0pasiy).

PemaTts mpocreiilime 3ama4yM Ha NPUMEHEHHUE 4YHCIIA
codeTaHuii B anredpe (CokpanéHHoe YMHOKEHHE, OMHOM
HrroToHa) (¢ HampaBJIsIoMel TOMOIIBIO).

Pemath, mnpuMeHsii KOMOMHATOPHMKY, 3aJaud Ha
BBIUMCIICHUE BEPOSTHOCTEH, B TOM YHCJIE C MOMOIIbIO
AJICKTPOHHBIX TAOIMI] B XOJEC MPAKTHUECKONW padboThl (C
BHU3yaJIbHON OTIOPOii).

I'eomeTpuueckas
BEpPOSITHOCTH
(49)

*T'eoMmerprueckas BEposITHOCTb. CiydailHbIi BEIOOP TOYKH U3
(burypsl Ha INIOCKOCTH, U3 OTPE3Ka, U3 TyI'd OKPYKHOCTH.™*

*OcBanBaTh MOHSITHE TCOMETPUUECKON BEPOATHOCTH.
YyacTBoBaTh B O0OCY:KI€HUM PpPelIeHus 3aJa4u Ha
HaxO0XK/JIEHUE BEPOSTHOCTEH B ONBITAX, MPEICTABUMBIX KaK
BBIOOpD TOYEK M3 MHOTOYTOJBHUKA, Kpyra, OTpe3Ka WU
JyT'Y OKPY>KHOCTH, YUCIIOBOTO MPOMEKYTKa™

HcnbpiTanus
bepuyJiu
(6 9)

Hcneitanue. Yenex u Heynada. Cepus MCIBITaHUM 1O IEPBOTO
ycnexa. Hcneitanus beprymnu. BepositHocTH coObITH B
cepun ucnbiTanuii  bepnymnu.  Ilpaktuueckas  pabota
«McnsliTanus beprymm».

OcBauBaTh Ha 0230BOM YPOBHE NMOHSITUS: UCIIBITAHUE,
AJIEeMEHTapHOE COOBITHE B UCTBITAaHUH (yCIIeX U HeyAaua),
cepuss MCHBITAaHMM, HACTYIUIEHHE IIEPBOrO  ycIiexa
(Heymaum), cepusi UcTibITaHuii bepHymu.

Pemiars  mpocreiimime 3agauydM Ha  HAXOXJIECHHE
BEPOSITHOCTEH COOBITHI B CEpUU HCIBITAHUI 10 MEPBOTO
ycrexa, B TOM 4YHcCJie ¢ MPUMEHEHHeM (OpMYIbl CyMMBI
reOMETPHUUECKOM Mmporpeccuu (C ornopoil Ha CIPaBOYHYIO




uH(HOPMALIHIO).

Pemiate  mpocreiimime  3aJaYyd  Ha  HAXOXICHHUE
BEPOSATHOCTEH  DIIEMEHTApPHBIX COOBITHH B  CepUU
UCIIBITAaHUN bepHy/uIM, Ha HaX0XICHHE BEPOSITHOCTH
OIPEACIEHHOIO YHUCIIA YCIEXOB B CEPUM  UCHBITAHUHN
bepnynu (¢ BU3yabHO# ONOPOi).

H3yuars B X01€ NpakTH4YecKoii padoThl, B TOM YHCIIE C
MOMOUIBIO U(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuM UCIbITaHu bepHymm

Cayuaiinas
BeJIMYMHA

(6 1)

CrnydailHass BeIMYMHA M paCHpeAesieHHe BEpPOSTHOCTEH.
MareMarnueckoe OXHWJAHHE W JHUCIEPCHs  CIy4dailHOMN
BenuuMHbL. [IpuMepbl MaTeMaTHYeCKOro OXHJIaHUS Kak
TEOPETUYECKOIO CPETHEr0 3HAYCHUS BEIMYMHBI.

[Tonsatue o 3akoHe OoJbITUX yKcen. V3MepeHne BeposaTHOCTEN
¢ momouibo yacToT. [IpuMeHeHne 3akoHa GOIBIINX YUCE].

OcBouth Ha 0a30BOM YpOBHe NOHSATHS: ClydaiHas
BEJIMYMHA, 3HAYCHUE CIIy4yalHOU BEJIMYUHBI,
pacrpeeneHne BEpOSITHOCTEM.

HN3yyatr u o00Cy:KaaTh HpUMEpbl JUCKPETHBIX U
HENPEPBIBHBIX CIIY4allHbIX BEIMUYUH (POCT, BEC YETIOBEKA,
YUCJIIEHHOCTh HACENIEHUs, JPYTHe N3MEHYUBBIC BEIIUYNHBI,
paccMaTpuBaBIIUECS B Kypce CTATUCTHKH), MOIEIbHBIX
CIy4allHbIX BEJIHMYMH, CBS3aHHBIX CO CIIy4ailHBIMHU
ombITaMu (OpOCaHWE MOHETHI, WIPATbHOW KOCTH, CO
CIIy4aiiHBIM BBIOOPOM H T. 11.).

OcBauBatb Ha  0a30BOM  ypOBHe  TOHATHS:
MaTe€MaTUYECKOE OXKUJIAHUE CIIy4alHOW BEIUYMHBI Kak
TEOPETUYECKOE CPEHEE 3HAUCHUE, IUCTIEPCUs CITy4YalHON
BEJIMYMHBI KaK aHAJIOT TUCIIEPCUU YUCIOBOTrO Habopa.
Pemiate 3amauMm Ha BBIYUCICEHHE MaTEMaTHYECKOTO
OXHWJAaHUS W JUCIEPCUHU JAUCKPETHOW  Ciy4yailHOM
BEJIMYUHBI 110 33JJAHHOMY PacHpeiesieHHuI0, B TOM YHUCIe
3aja4, CBSI3aHHBIX CO CTpPaxOBaHHWEM M JoTepesMu (c
HarpasJIsIoNIe TOMOUIBIO).

3HAKOMHUTBCSI C MaTeMAaTUYECKHMM OXHJAHUEM U
JUCTIEpCUEN HEKOTOPBIX paclpelesieHui, B TOM 4YHCIIe
pacnpeeneHus cay4yaiiHoM BEIMUNHBI «YUCIIO YCIIEXOB» B
cepuu ucnelTanuii bepuymn.

H3yuar, 4acToTy COOBITHS B  NOBTOPSIOIIUXCS




CIIy4alHBIX OIIBITaX KAK CIIy4alHYIO BEIUYUHY.
3HAKOMHUTBCA C 3aKOHOM Ooyblux yucen (B Qopme
bepuymnu): npu OONBIIOM YHCIE ONBITOB YacToTa
coObITHS OIM3Ka K €r0 BEPOSITHOCTH.

Pemartsp 3a1a4n Ha U3MEPEHUE BEPOSTHOCTEN C TIOMOUIBIO
4acTOT (C HAMpPaBJISAIONICH TOMOIIIBIO).

O0cy:k1aTh POJb 3aKOHA OOJIBIIMX YKCEN B 000CHOBAaHUU
YaCTOTHOTO METOJA U3MEPEHUS BEPOSTHOCTEN.
OOcy:k1aTh 3aKOH OOJBIIMX YHCENT Kak IpOsBICHUE
CTaTUCTHYECKOW YCTOMYMBOCTH B U3MEHUMBBIX SIBICHUSIX,
pOJIb 3aKOHa OOJIBLIMX YHCET B MPHUPOJAE U B KU3HU
YeJI0BEeKa.

O0o00mEeHne,
KOHTPOJIb
(10 9)

[IpencraBinenue  JTaHHBIX.
BepositHocTh CIIy4alHOTO COOBITHS.
koMOuHaTopuku. CitydaiiHble BETUYMHBI U paclpeesICHuUs.

OmnucarenpHasi  CTAaTHUCTHKA.
DJIeMEHTEI

I[HoBTOPATH U3YYEHHOE U BBICTPAUBATH CHUCTEMY
3HAHU.

Pemartp 3a1aun Ha IPEACTABICHUE U ONMCAHUE TAHHBIX.

PemaTh 3a1aum Ha HAXO0XKJACHUE BEPOSITHOCTEH COOBITHH,
B TOM 4YHCI€ B ONBITAX C PABHOBO3MOXXHBIMH
3JI€MEHTAPHBIMHU COOBITHSIMH, BEpPOSITHOCTEH
00bEIMHEHUSI W TepeceueHuss COOBITHH, BBIYHCIATH
BEPOSTHOCTH B OTIBITAX C CEPUSIMH CIyJalHBIX UCTIBITAHUN

[Ipu pa3paboTke pabouell mporpaMMbl B TEMATHYECKOM IUTAHUPOBAHUU JIOJDKHBI OBITh YYTEHBI BO3MOXKHOCTH
MCITIOJIb30BaHUS AJIEKTPOHHBIX (IHU(PPOBBIX) 00pa30BaTEIBHBIX PECYPCOB, SBISIOMUXCS YICOHO-METOANIECKUMU MaTepruaIaMu
AJNIEKTPOHHBIE YYEOHWKH W 3aJa4yHUKH, DJIEKTPOHHBbIE OWOIMOTEKH, BHUPTYyaJIbHbBIE
nabopaTopuu, UTPOBBIE MPOTPAMMBI, KOJJIEKIIMHA TU(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB), UCTIOIB3YEMBIMU ISl OOYUYCHUS |
BOCITUTAHUSI PA3JMYHBIX TPYII TOJb30BaTelIel, MPEICTABICHHBIMU B JJIEKTPOHHOM (IIM(DPOBOM) BHIIE W PEATU3YIOIIUMU

(MyJIbTUMEAUNHBIE MPOrPAMMBI,

nunaktrudeckue Bo3moxxkHocTu KT, comepxanne KOTOPhIX COOTBETCTBYET 3aKOHOIATENLCTBY 00 00pa30BaHUMU.




