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[HOACHUTEJIbHAA 3AIINCKA

@enepanpHas pabodas MporpaMMa IO MaTeMaTuke s OOyJaromMXcs C
3aJIep>KKOM mcuxudeckoro passutus (nanee — 3IIP) Ha ypoBHE OCHOBHOrO 0OIIIETo
oOpa3oBaHHs TOATOTOBIEHA Ha ocHOBe DenepambHOTO TOCYIApPCTBEHHOTO
o0pa3oBarelbHOTO  CTaHAapTa OCHOBHOro obOmiero oOpazoBanus (IIpukas
Munnpocsemenuss Poccuu ot 31.05.2021 1. Ne 287) (manee — dIoC 0O0O),
®denepanbHOM aJaNTUPOBAHHON 00pa30BATEIBHON MpPOrpaMMbl OCHOBHOTO OOILEro
oOpa3oBaHus g OOy4aromIMXCSl C OTPAaHHMYEHHBIMA BO3MOXXHOCTSMHU 30POBBS
(ITpuka3z Munnpocsemenusi Poccun ot 24 nosiops 2022 . Ne 1025), ®denepanbHoit
paboueii mporpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHHs MO Y4YEOHOMY MpPEIMETY
«Matemarukay, OexaepaabHON MPOrpaMMBbl BOCIIUTAHHS, C YYETOM pacHpeeIeHHBIX
Mo KiaccaM TpOBEpSIeMBIX TpeOOBaHMI K pe3yiabrataM ocBoeHusi denepasbHOM
aIalTUPOBAaHHON 00pa30BaTeNbHOM MPOTPAaMMBbl OCHOBHOTO O0IIEro 0Opa3oBaHUs
U OOYYaloIIUXCsl C 3aJCPKKON TMCUXUUYECKOro pa3BuThsa. B pabodeill mporpamme
YUTSHBI WJICH W TIOJOKeHUs KOHIIENUY pa3BUTHS MaTeMaTHYECKOTO 00pa30BaHUs B
Poccuiickon denepanumu.

O6mas xapakrepucTuka yueOHoro npeamera «MaremaTuka

VYyeOubiii mpenmer «MaTemaTHKa» BXOOUT B MNPEAMETHYIO 00JacTb
«Marematuka ¥ uHpopmartuka». OH CIOCOOCTBYET Ppa3BUTHIO BBIYUCIUTEIBHOU
KYyJABTYpPbl U JIOTUYECKOTO MBINUICHUS, (OPMHUPOBAHUIO YMEHHUS TOJIb30BATHCS
aJIropuTMaMH, a TaKXKe MPUOOPETEHHIO NMPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEHEBHOM KM3HU oOyuaromuxcs ¢ 3[IP. VYyeOHbII mnpenMer pa3BUBAET
MBIIIJIEHUE, TMPOCTPAHCTBEHHOE BOOOpakeHUE, (YHKIIMOHAIBHYIO T'PaMOTHOCTD,
YMEHHUS ~ BOCHPUHMMAThb W  KPUTHYECKH  aHAIM3UPOBaTh  HHQPOPMAIIHUIO,
NPEICTABIICHHYIO B PA3JIMYHBIX (pOpMax.

OOydenne mareMatuke MaET BO3MOXKHOCTh pa3BUBaTh y oOyyatomuxcs ¢ 311P
TOYHYIO, PAIlMOHAIBHYI0 W HH(POPMATHBHYIO pe4yb, YMEHHE OTOMparh Hauboiee
MOJXONAIINE S3BIKOBBIC, CUMBOJIIMYECKHE, rpadUdecKue CPelCcTBa I BBIPAKEHUS
CYXKIEHUW U HATIISITHOTO UX MPEACTABICHUS.

Heo0xonuMbpIM KOMIIOHEHTOM OOIIIEH KYJIBTyphbl B COBPEMEHHOM TOJKOBAHHH
ABIISIETCS  OOlIee 3HAKOMCTBO C METOAaMU T[O3HAHUA JICHCTBUTEIBHOCTH,
MIpEACTaBICHUE O MPEAMETE U METOJIaX MaTEMATUKH, UX OTJINYUN OT METOMIOB IPYTHX
€CTECTBEHHBIX U TYMaHUTAPHBIX HAYyK, 00 OCOOCHHOCTSX MPUMEHEHHUS MaTeMaTUKU
JUTSL peIIeHUs] HAayYHBIX W TPUKIAIHBIX 3amad. Takum o0pa3oMm, MareMaTH4ecKoe
oOpa3oBaHWE BHOCHUT CBOH BKJIaJ] B (hOPMHUPOBAHHE OOIICH KYIbTYpHI YETIOBEKA.

N3ydyeHne MareMaTWK{d TakKXe CIIOCOOCTBYET ASCTETUYECKOMY BOCHUTAHUIO
YeJIOBEeKa, MOHWMAHUI0 KpPacoThl M H3SIIECTBA MAaTEMaTUYECKUX PaCCYKICHHM,
BOCITPUSTHIO TEOMETPUIECKUX (hOPM, YCBOCHHUIO UJIEH CHUMMETPHH.

[Iporpamma otpaxaetr coaep:kaHue oOydeHusi npeaMmery «MartemaTukay ¢
y4eTOM 0COOBIX 00pa3zoBaTebHBIX MOTpeOHOCTeM oOyuaronuxcs ¢ 3I11P. OBnagenue
y4eOHbIM NpeaMeToM «MaTteMaTHKay MPEJICTABIISIET ONPEICIECHHYIO CIOKHOCTD ISt
yuamuxest ¢ 3[IP. YV oOyuaromuxcs ¢ 3[IP Haunbonee BblpaxkeHbl OTCTaBaHUS B



Pa3BUTHM CJIOBECHO-JIOTMYECKUX (POPM MBILUIEHUS, TOATOMY aOCTpakTHbIE H
OTBJICUECHHBIE KATETOPUU MM TPYAHONOCTYIHBI. B TOXKE BpeMs NpH CIEHHATBHOM
oOydyeHHH OOydYarolmuecs MOTYyT BBINOJHATh 3adaHus 1o aiaroputMmy. OHu
BOCIIPUMMYHMBEI K ITOMOIIM, MOTYT BBINOJIHUTH NEPEHOC HA AHAJIOTMYHOE 3aJIaHHE
YCBOGHHOI0 crnocoba pemieHus. CHUKEHUE Pa3BUTHs MBICIUTENbHBIX ONEpanuil u
3aMEIJICHHOE CTAHOBJICHUE JIOTMYECKUX JEHUCTBUM NPUBOLAT K HEIOCTAaTOYHOMU
OCMBICJIEHHOCTH COBEPIIAEMBIX yYEOHBIX NEHCTBUU. Y 00ydaromMXcs 3aTpyAHEHBI
CUYETHBIE BBIYMCIIEHHS, NMPOU3BOJMMBIE B yM€. B NHCHbMEHHBIX BBIUYHUCICHUSIX OHU
MOTYT MPONYCKaTh OJWH M3 MPOMEXKYTOUHbIX IIaroB. llpu paGore ¢ yucnoBbIMU
BBIPA)KCHUSIMH, BBIYMCIIEHUEM KX 3HAYEHHMS MOTYT HE YAEpKHUBATh IPaBUJIbHBIN
nopsaok aevctBuil. [lpu ynpomenuu, npeoOpa3oBaHUM BBIPAXKEHUN ydaluecs ¢
3[IP He MOTyT CaMOCTOATENbHO MPUHATH PEUIEHWE O MOCIEA0BATEIbHOCTH
BBINIOJIHEHUSL JIeUCTBUI. KOHKPETHOCTH MBIIUIEHUS OCJOKHSET YCBOCHUS HABBIKA
pelieHns YpaBHEHMM, HEpPAaBEHCTB, CHCTEMBbI YypaBHeHMH. MM ManomocTymHO
coBeplileHne 00paTUMBIX OTIEPALIHA.

Husknii  ypoBeHb pa3BUTUSL JIOTMYECKMX  OINEpaluii, HEAOCTATOYHAs
00OOIIIEHHOCTh MBIIUICHUS 3aTPYAHSIOT U3ydeHHe TeMmbl «DyHKUUU»: TpHU
onpefeneHn  (QYHKIUOHAIBHOW 3aBUCHUMOCTH, TpPU OINUCAHUU TpaduyecKoin
CUTYallUU, UCTIOJIb3YsI TEOMETPUUYECKUM, anreOpandeckuil, GyHKIIMOHAIBHBIN S3bIKH.
Hepenko ywammecs: He BUIST pa3HUIIBI MEXAy 00JACThIO OMNpeaeeHns QYHKIUU U
00J1aCThIO 3HAYCHUI.

Pemenue 3amay compsikeHO € TPYAHOCTAMH O(OPMIICHHS] KPAaTKOW 3arucH,
NPOBEJICHUS aHAJIM3a YCIOBUS 3a/1auM, BBIJCICHHs CylecTBeHHOro. O0yyaroiumecs ¢
3IIP 3aTpyaHstoTca cAenaTh yMO3aKIIOUEHHE OT OOIIero K YacTHOMY, HEpPEeIKO
BBIOMpAIOT  HEpAaIMOHANBHBIE CIOCOOBI  PEIIeHUsS, HWHOTJAa OrPAHUYMBAIOTCS
MaHUMYJSILHUSIMU C YUCIAMU.

[Ipy wu3ydeHuum reoMeTpuyecKoro marepuaia oOydvatommuecs ¢ 3IIP
CTaJKMUBAIOTCS €  TPYOHOCTHIO  JI€JaTh  JIOTMYECKUE  BBIBOJABI,  CTPOUTH
NoCJIeI0BaTeNIbHbIE paccyxaeHusa. HenpouHble 3HaHUSI OCHOBHBIX TEOPEM F€OMETPUU
NPUBOJIUT K OIMMOKAaM B PEIICHUU TeoMeTpuueckux 3anad. OOydaromuecs MOTYT
MOJIMEHUTH (pOopMyITy, HEIPABMIILHO MPUMEHUTH TeopeMy. K cepbe3HbiM ommbkam B
pelmeHnn  3ajad  OPUBOJAT  HENOCTATOYHO  Pa3BUTBIE  MPOCTPAHCTBEHHBIC
npeacraBiaeHud. MM CI0KHO BBINOJHUTHL YEPTEXK K YCIOBUIO, B IHCBbMEHHBIX
paboTax OHU HE MOTYT MPUBECTH OOBSICHEHUE K YEPTEKY.

TouyHOCTh 3amOMUHAHUS M BOCHPOM3BEACHHUS yueOHOrO MaTepuana CHUXKEHBI
o MpUYUHE CIa00CTH MHECTUYECKOW MACSTETbHOCTH, CY)KEHHS OObeMa MaMsTH.
Oo6yuatomumes ¢ 3I1P TpeOyercsi Oombllie BpeMEHH Ha 3aKpeIICHUE MaTepuana,
aKTyaJau3alus 3HaHUU 10 OTIOpE MPU BOCIPOU3BEACHUN.

Jis  mpeonoyieHuss  TPYAHOCTEH B M3ydeHMH Yy4eOHOro mpeaMera
«Marematukay HeoOX0IMMa aianTtanus o0beMa 1 XapakTepa yueOHOro MaTepraia K
MO3HABATEIbHBIM BO3MOXKHOCTSIM yuamuxcsa ¢ 3[IP. CnenyeT y4ueOHBIM MaTepuan
MPENOJHOCUTh HEOOJBIIMMHU MOPLUUSAMHU, YCIOXKHSAS €ro MOCTENEHHO, M3BICKUBATH
crnocoObl  ajanTauuy  TPYIAHBIX  3aJlaHUM, HEKOTOpblE TEMbl JaBaTh Kak
O3HAKOMMUTEIIbHBIE; HCKJIIOYaTh OTJIEJIbHBIE TPYyZIHbIE JIOKa3aTeNbCTBA;
TEOPETUYECKUM MATEpHAl PEKOMEHIYETCA H3ydaTh B IIPOLIECCE NPAKTUYECKOU



NEATENIbHOCTU 10 peleHnro 3aaad. OpraHndeckoe €IUHCTBO IPAKTUYECKOW H
YMCTBEHHOM JI€STEbHOCTH YYallUXCd Ha YpOKax MaTeMaTHUKd CIHOCOOCTBYIOT
MPOYHOMY M CO3HATEIbHOMY YCBOEHHIO OAa3UCHBIX MaTeMaTHYECKUX 3HAHUM U
YMEHUH.

Hesun 1 3aga4n u3ydeHust yueOHoro npeamera «MaremaTtuka»

[IpropuTeTHBIMU LIENIAMH O0YyUEHHUS MaTeMaThKe B 5—9 Kiaccax sIBISIIOTCSA:

" (opMUpOBaHUE LEHTPAIbHBIX MATEMAaTUYECKUX IMOHATUNA (YMCIO, BETUUYMHA,
reOMETpHUYECKas ¢urypa, nepeMEHHas, BEPOSITHOCT, byHKIMA),
o0ecrneynBarolux MPEEMCTBEHHOCTh U TEPCIEeKTUBHOCTh MaTeMaTH4YeCKOTO
obOpazoBanus ooyuaromuxcs ¢ 3I1P;

* noaBeaeHue oOydarommxcs ¢ 3[IP Ha pgoctymHOM Uit HMX YpOBHE K
OCO3HAHUIO B3aMMOCBS3M MaTeMaTHMKH M OKPYXKAIOIIEro MUpa, MOHUMaHUe
MaTeMaTUKH Kak YacTH OOIel KyIbTypbl YeJIOBEYECTBA;

" pa3BUTHE HHTEUICKTYaJIbHBIX U TBOPUYECKHUX CIMOCOOHOCTEH OOyYarouIuxcs ¢
3I1IP, no3HaBaTeIbHOM aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUH, KpUTUUHOCTH
MBIIIJICHUS, UHTEpeca K U3YYCHHUIO MaTeMaTHKHU;

* ¢dopmupoBaHue (YHKIMOHAIHHOW MAaTeMaTH4YeCKOW TI'pPaMOTHOCTU: YMEHUs
pacno3HaBaTh  MPOSIBICHHS ~MaTeMaTHMYEeCKUX  MOHATUH, OOBEKTOB W
3aKOHOMEPHOCTEH B pEAIbHBIX JKU3HEHHBIX CHUTYallUAX M TPU HU3YYCHHUH
JIPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dbopMynupoBaTh MX Ha S3bIKE MaTeMaTUKH W CO3[aBaTh MaTeMaTHYeCKHe
MOJIEIM, TPUMEHSATh OCBOCHHBIM MaTeMaTWYeCKHil ammapar i pelleHus
NPAaKTUKO-OPUEHTUPOBAHHBIX ~ 3a/a4, HWHTEPIPETUPOBATbH M  OIICHUBAThH
MOJTyYEHHBIE PE3yIIbTaTHI.

JlocTrkeHue 3TUX 1ejeil 00ecrnedynBaeTcsl perieHueM CIEeIYIONINX 3a1a4:

* ¢opmupoBarh y oOyuaromuxcsi ¢ 3I[IP HaBbiku y4eOHO-TIO3HABATEIHHOM
NESTENbHOCTH: TJIAHUPOBaHME pPAOOThI, TMOUCK pAIMOHAIBHBIX TyTeHl ee
BBITIOJTHEHUS!, OCYIIECTBICHUSI CAMOKOHTPOJIS;

" crnocoOCTBOBAaTh HWHTEIJIEKTYaJbHOMY pa3BUTHIO, (OPMHpPOBATh KadecTBa,
HEOOXOMMBIE YEJIOBEKY ISl ITOJHOLIEHHOM JKU3HU B COBPEMEHHOM OOILECTBE,
CBOICTBEHHBIE MaTeMaTHYECKON NEATEIbHOCTH: ICHOCTH M TOYHOCTH MBICIIH,
MHTYULUH, TPOCTPAHCTBEHHBIX MPEICTABICHUN, CIOCOOHOCTH K MPEOJOTICHUIO
TPYAHOCTEM;

* ¢opMUpOBaTh KIIOYEBBIC KOMIIETEHIIMHM YYAIIUXCS B paMKaxX MPEIMETHOU
obnactn «Maremaruka u nHpOpPMaATHKAY,;

" pa3BUBATh MOHITHITHOE MbITIUICHHS 00yJatoruxcs ¢ 311P;

" OCYLIECTBIISTh KOPPEKLHUIO TO3HABATENBHBIX MporeccoB oOyyaromuxcs ¢ 311P,
HEOOXOAMMBIX Ui OCBOCHMSI MPOrPaMMHOIO Marepuaja Mo ydeOHOMY
IIpeIMETY;

" [peaycMaTpUBaTh BO3MOKHOCTH KOMIIEHCALMM OOpa30BaTENbHBIX IE(PHUIIMTOB
B OCBOEHHUH NPEIUIECTBYIOIIET0 MPOrPaMMHOI0 Marepuaja y oOydaroluxcs ¢
3I1P 1 HEgOCTAaTKOB B MX MATEMAaTUYECKOM PA3BUTHH;

" c(hopMHUpPOBaTh YCTOWUMBBIA HHTEPEC YUAIIUXCS K IIPEAMETY;



" BBISIBJIATH U PA3BUBAaTh MAaTE€MATUUYECKHE U TBOPUECKUE CIIOCOOHOCTH.

OcCHOBHBIE JINHUM COZAEP’KaHMUS Kypca MareMartuku B 5—9 kiaccax: «Hucna u
BBIUMCIIEHUA», «Anredpa» («Anredpandeckue BBIpAKEHUS», «YpaBHEHUA U
HepaBeHCTBa»), «DyHkuum», «leomerpus» («l'eomerpuueckue @UIypsl M HUX
cBoiicTBay, «3MepeHrne reoMeTpUYECKUX BEIMYUHY), «BeposITHOCTD U cTaTUCTUKAY.
JlaHHbIe TMHUM Pa3BUBAIOTCA MapaiebHO, KaX/1as B COOTBETCTBUM ¢ COOCTBEHHOU
JIOTUKOM, OIHAKO HE HE3aBUCHMO OJHA OT JpYyroi, a B TECHOM KOHTAaKTE H
B3aumojeicTBuu. Kpome »3Toro, ux oOBEAMHSET JIOTMYECKas COCTaBISAIOLIAs,
TPAAULMOHHO NPUCYIas MaTreMaTHuKe W IPOHM3BIBAIOIIAS BCE MAaTeMaTUYECKHE
Kypcbl U coiepxkarenbHble JuHuUU. ChopmynupoBanHoe B DenepanbHOM
roCyAapCTBEHHOM 00pa30BaTEIbHOM CTaHJIapTeé OCHOBHOIO o0I1Iero o0pa3oBaHus
TpeOOBaHUE «YMEThb OINEpPUPOBATHh MOHATUSMHU: ONPEICICHHE, aKCHMOMa, Teopema,
JOKa3arejbCTBO; YMEHUE paACIO3HABAaTh MCTUHHBIE W JIOXKHBIE BBICKA3bIBAHUS,
OPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHUS M OTPHUIIAHUS
BBICKa3bIBAHUN» OTHOCUTCS KO BCEM Kypcam, a (OpMUPOBAHHME JIOTUYECKUX YMEHUH
pacopenensieTcs IO BCeM TrojaM oO0y4deHuss Ha YpPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHUsI.

Conepxanue 00pa3oBaHUsA, COOTBETCTBYIOIIEE NPEIMETHBIM pe3ylbTaTaM
ocoeHus: @DenepanbHOM paboyelt MporpamMmbl, pacnpeneiaEHHbIM [0 TojaM
oOyuyeHusi, CTPYKTYpUpPOBAaHO TaKuM oO0Opa3oM, YTOObI KO BCEM OCHOBHBIM,
OPUHIMIUAIBHBIM BOIpOcaM oOydaroluecs oO0pallaiuchk HEOJHOKPAaTHO, YTOOBI
OBJIAJICHUE MATEeMaTMYECKUMHU IOHATUSMHM M  HaBbIKAMU  OCYLIECTBISIOCH
IIOCJIEI0BATENBHO U MOCTYIATENBbHO, C COOII0IEHUEM IPUHIUIIA IPEEMCTBEHHOCTH, a
HOBBIE 3HAHUS BKIIOYAJIUCh B OOILIYI0 CHCTEMY MaTeMaTHYeCKUX NpeICTaBICHUMN
obyuaromuxcs ¢ 3IIP, pacumpsas u yryounss e€, oopas3ysl IpoYHbIE MHOKECTBEHHBIE
cBs3u. OOmue 1nenu u3ydeHust yue6Horo mpenmMera «MaremaTukay MpesiCTaBIeHbl B
denepanbHOM paboueil mporpaMme OCHOBHOTO O0IIero 00pa3oBaHusI.

OcoOenHocTH 0TOOPA U aJANITAIIMUA Y4e0HOT0 MAaTePUAJIA 110 MATeMAaTHKe

OOyuenne yueOHOMY mpeameTy «MaremaTnkay CTPOUTCA Ha CO3JTaHHUH
ONTUMAJIBHBIX YCIOBHH MJII YCBOSHUSI IPOTPAMMHOTO Marepuaia o0yJaronuMucs ¢
3IIP. bonbioe BHUMaHUE YAECISIETCS OTOOPY Yy4eOHOTO MaTepraia B COOTBETCTBUHU C
MPUHIIUIIOM JOCTYITHOCTH TIPU COXPAHEHUH oO0mIero 0a30BOr0 YpOBHS, KOTOPBIH
JIOTKEH TI0 COJIEP’KaHUI0 M 00beMy OBITh alaiTUPOBAHHBIM i oOy4daronuxcs ¢ 3[1P
B COOTBETCTBHM C HMX OCOOBIMH OOpa3oBaTelbHBIMU TOTpeOHOCTIMU. Crhemyer
o0neruuTh OBJaJeHHEe MarepuanoMm oOydaromumucs ¢ 3[IP mocpeacTtBom ero
JETAIbHOTO OOBSICHEHUSI C CUCTEMATUYECKUM MTOBTOPOM, MHOTOKPATHON TPEHUPOBKH
B NPUMEHEHUM 3HAHWI, WUCIONB3Ys MPUEMbl aKTyalu3aluu (BU3yasbHasi oOIopa,
MaMsITKa).

denepanibHas nporpaMma MpeaycMaTpruBacT BHECEHUE HEKOTOPBIX U3MEHCHUN |
yYMEHbIIIEHHE 00beMa TEOPETUUYECKUX CBEJACHUM, BHIHECEHUE OTAENIbHBIX TEM WIIU
LEJIBIX Pa3/ieNIOB B MaTepualibl AJisi 0030pPHOTO, 03HAKOMUTEIBLHOTO U3YUYEHUSI.

HN3menenuns: nporpamMmmsbl B 5-9 kiiaccax

Martemaruka B S u 6 ki1accax



B 03HaKOMHUTENBHOM IUIAHE PEKOMEHAYETCS W3y4aTh CIEAYIOIIUE TEMBI:
«Pumckass Hymepanus», «PaBubie Qurypei», «lununmgp, xonyc, mapy», «KyO»,
«lIpssmMoyronsHbIN napamnenenunen», «llepemenienue Mo KOOpAUHATHOW MPSIMON»,
«Monaynbs yucna», «HucnoBele mpoMexyTkn»; «Macmtad» (u3yyaercs B Kypce
«["eorpadus»); «M300paxxeHre reoMeTpuyeckux GUryp Ha HEJIMHOBaHHOUW Oymare c
WCMOJIb30BAHUEM  IIUPKYJId, JIMHEHWKHW, VYTrOJbHUKA, TpaHCHOpTUpa», «lliuHa
oKkpyxHOCTH», «IImomane kpyray», «llapannensueie npsiMmbiey, «llepneHaAuKyIsIpHBIE
npsimbie», «OceBasi U LEHTpajdbHas CUMMETpUM» (KM3ydaeTcss B Kypce T€OMETpHUH);
«beckoHeuHbIE TMEPUOAUYECKUE JIECITUUHBIE NpoOu. JlecaTUuHOE MPUOIMIKEHUE
OOBIKHOBEHHOU ApOoOU» (M3ydaeTcsi B Kypce anreOpsl).

CnenyeT yMEHBLIINTH KOJHWYECTBO 4YACOB HA CIEAYIOIIME TeMbl: «Pemenue
Joruueckuit 3amauy, «JlmamHa otpeskay, «lllkansy, «PacnpenenuTenbHbI 3aKOH
YMHOKEHUS, «3aMmuch MPOU3BEACHUS ¢ OYKBEHHBIMU MHOXKUTEISIMUY, «IlocTpoeHue
KOH(UTrypaluuii W3 yacTed NpsIMOM, OKPYKHOCTHM HAa HEJIIMHOBAHHOM M KJIET4aTON
Oymare», «Jlemutrenu u kparnsie. [IpuzHaku nenmumoctu», «Hambonpmmii oOnui
JeNUTENh W HauMeHbIlee olliee KpaTtHoe. J[enmuMocTh CyMMBbI U NPOU3BEIICHUS.
«IIpuBenenue ApobU K HOBOMY 3HaMeHarteno», «Haxoxknenue vactu ueiaoro u
esoro mo ero yactuwy. «OKpyriieHHe NOecSITHYHBIX napoOeit». «Pemenue 3amay
nepedopoM BCceX BO3MOXKHBIX BapuaHTOB». «CocTaBiieHHe OYKBEHHBIX BBIpaKCHUU
O YCIOBUIO 3aJaun». BpICBOOOAMBIIHMECS Yachl MOXHO HCIOIb30BaTh Ha
NOBTOpPEHUE (B Hayajle U KOHIE y4eOHOro rojia), Ha U3ydyeHue Haubosee TPYAHbBIX U
3HAYMMBIX TeM: B V KJlacce — Ha pellieHue YpaBHEHUH, IPUBEICHUE IPOOU K HOBOMY
3HAMEHAaTelt0, YMHOKEHHE U JIeJIeHUEe ACCATUYHBIX Tpo0ei, n3MepeHue yrios; B VI
KJlacC€ — JEWUCTBUS C IOJIOKUTEIbHBIMU U OTPULATEIBbHBIMU YHCIIAMH, PELICHUE
YPaBHEHH, CJIOKEHNE U BBIUMTAHUE YHCEII, COJIEPKAIIUX LENYI0 U IPOOHYIO YacTh,
Ha YMHOXKCHHE U JIeJIeHuE OOBIKHOBEHHBIX JIPOOEH.

AureOpa

B 03HaKOMUTENBbHOM IUIaHE PEKOMEHIYETCS W3y4aThb CIEAYIOIIUE TEMBbI:
«ppaunonanbubie uncina. JlelcTBuTenbHble ynciiay, «CpaBHEHUE 1€MCTBUTEIbHBIX
quces, apuMEeTHIECKUEe TEeUCTBUSA C JCHCTBUTEIBbHBIMH 4YHcliaMuy, «HaxoxneHue
NpUOTMKEHHBIX 3HAYECHW KBaJpaTHOro KOpHs», «Teopema Bueray, «Pemenus
YPAaBHEHUI TPETHbEU U YETBEPTOU CTEIEHEN PA3JIOKEHUEM HA MHOXKUTEINY, «DyHKIUA

y =VX u ee rpaduk», «IlorpemHoCTs ¥ TOYHOCTh NPUOIMKEHUS», «UeTHble U
HeueTHble QYHKIMM», « DyHKIMSA y=X"», « DyHKIHA y= ax’, ee rpaK U CBOICTBA.
I'paduxu QpyHKUMi y= ax? + n u y=a(x-M)?, «YpaBHEeHHE C IABYMs HEPEMEHHBIMH U
ero rpadpuk», «I'paduueckuii  CrocoO pemIeHHs CHCTEMBbl  YpPaBHCHHI,
«300pakeHne 4ieHOB apu(PMETUYECKOW U T€OMETPUUECKON MpPOrpeccuil ToOUuKamu
Ha KOOPJMHATHOW IUIOCKOCTH. JIMHEMHBIH M SKCMOHEHIUAIBbHBIN pocT. CloXKHbIE
MIPOLICHTBI.

CnenyeT yMEHBIIUTh KOJMYECTBO YacOB Ha H3ydeHUE TeM: «DOopMyJibI»,
«JlokazaTenbCTBO TOXKAECTBY», «JIMHEMHOE ypaBHEHHE C JABYMS HEHU3BECTHBIMUY,
«I'paduk TMHEHHOTO YpaBHEHUS C JABYMs NepeMeHHbIMUY, «['paduyeckoe perieHue
JIMHEMHBIX YPAaBHEHUN U CHCTEM JIMHEMHBIX YpaBHEHHI», «CBOMCTBA KBaAPATUYHOU

GyHKIIN.



BreicBoOOMBIIMECS Yachkl PEKOMEHAYETCS HCIOIb30BaTh: IS JIy4IlIel
npopaboTKK Haubojee BaXKHbIX TeM Kypca: «Pemienue ypaBHeHui», «Peienue
CUCTEM ypaBHEHUI», «COBMECTHBIE AEUCTBUS C Apo0sMu», «lIpuMeHeHne CBOICTB
apu(pMETUYECKOro KBaJIpaTHOIO KOPHS»;, Ha TOBTOPEHUE, peuleHue 3ajad,
npeoOpa3oBaHUE BBIPAKEHUM, @ TAKXKE HA 3aKpEIUICHUE U3YYEHHOr0 MaTepuara.

I'eomerpusn

CreyeT OCHOBHOE BHUMAaHUE YAEIUTh NMTPAKTUUECKON HAIpPaBIEHHOCTH Kypca,
UCKIIIOYMB W YNPOCTUB HAWOOJEe CIOXKHBIA MJI1 BOCHPHUATUS TEOPETHUYECKUI
Marepuas. Ha ypokax reoMeTpuum HEOOXOIMMO MaKCUMAalbHO HCIOIb30BATh
HarJIsiHble CpeacTBa oOOydeHHus, Ooibllle MPOBOAMTH MPAKTUYECKUX padboT ¢
ydauiuMucs, pemath 3a1a4u. CTpOUTh pelieHne 3a/1ay Mpu MOCTOSHHOM 00pallleHuu
K HAarJsIJHOCTU — PUCYHKaM U YEPTEXKaM.

O3HakOMHUTENBHO [JaTh TeMbl: «TeopemMbl M JOKa3aTelIbCTBO. AKCHOMBDY,
«/lokazatenbcTBO OT NPOTHUBHOrO», «CyIlIeCTBOBAHHE M  €IWHCTBEHHOCTH
NEPNEHAUKYJIsApa K OpsaMoi», «MeToJl reoMeTpuYecKux MecT», «MeToa yaBOEHUs
Menuanb», «Teopema daneca u TeopemMa 0 MPONOPLUOHAIBHBIX OTpe3Kax», «LleHTp
Macc  TpeyrojibHuka», «/3MeHeHue TPUTOHOMETpUYECKUX (YHKUMA  Tpu
BO3pacTaHuu yriaa», «DopMynsl [ pagdyCcoB BIHCAHHBIX M OMNMCAHHBIX
OKPY)KHOCTEM  MpPaBWIBHBIX  MHOTOYI'OJIBHUKOB»,  «YpaBHEHUE  MPSIMOil»,
«/IBmxenue», «CBolicTBa ABUXKEHUA», «TeopemMa O MPOU3BEAEHUU OTPE3KOB XOPI,
TEOPEMBI O ITPOU3BEICHUN OTPE3KOB CEKYIIHX, TEOPEMA O KBAAPATE KACATEIBHOW.

CrenyeT yMEHBIINTh KOJMYECTBO YAacOB Ha u3yuyeHue TeM: «CUMMETpHUYHBIE
¢urypsl. OCHOBHBIE CBOMCTBa OCEBOW cuUMMeTpum», «lleHTpanpHasi CUMMETpUs»,
«ITapannensubiii meperoc», «lloBopor», «lIIpeoOpazoBanue mnomobus. IlomoOue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 33/laud Ha MOCTPOEHUE C IOMOUIBIO
HAPKYJISL W JIMHEUKHW», <«JleKapTOBbI KOOpAMHATBHI HaA IUUIOCKOCTH», «PelieHue
TPEyronbHUKOBY, «[logobue durypy.

BricBoOOIMBIIIMECS YaChl UCTIONB30BATh HA PEIICHHE 3a/1a4 U TIOBTOPEHUE.

BeposiTHOCTH M CTATHCTUKA

B cBsa3u ¢ TeM, 4TO AaHHBIA KypC BBI3bIBAET HAMOONBIINE CIOXKHOCTH IS
oOyuatoutuxcsa ¢ 3[IP, cBs3aHHBIE CO CHM)XCHHBIM YPOBHEM pa3BUTHUS CIOBECHO-
JIOTUYECKOI0 MBILIUICHHUS, €r0 M3y4YeHHE JOJDKHO CTPOMTHCS Ha 0a30BOM ypOBHE U
JOCTYIIHOM Il y4E€HHUKOB Matepuane. OCHOBHOE BHHMAHME CIEAYET YAEIUTH
paszenaM, CBA3aHHBIMM C TIOBTOPEHUEM MPOMJICHHOIO MaTepuasna, YBEIHUYUTh
KOJINYECTBO YIPAXKHEHUW W 3aJaHUM, CBSI3aHHBIX C IPAKTUYECKOU IEATEIBHOCTHIO
00yJaromuXxcs.

Heo6xoammo mepecMOTpeTh CoOJAEp)KaHHE TEOPETUYECKOro MaTepuana |
XapaKTep €ro M3J0KEHUA: TEOPETHYECKUM MATepHall NPENOJHOCHUTH B IIpOLECcCe
pelIeHusl 3a7a4 W BBINOJHEHUS 3aJaHUM HarJsIHO-TIPAKTUYECKOI0 XapakTepa; He
TpeOOBaTh BBIBOJIA M 3alIOMUHAHUS CIOXKHBIX (DOPMYJ, PEIICHHUS HECTaHIAPTHBIX,
TPYROEMKHUX 3a1aHui. P TeM cieyeT n3ydaTh B 03HAKOMUTEIBHOM IUIAHE.

OenepanbHas OporpaMma  NPeAOCTaBISIET aBTOpy pabodeil mporpaMmbl
cB0O0Oly B paclpe/lelIeHUH MaTtepuala o 4eTBepTsM (Tpumectpam). Pacnpenenenue
BPEMEHU Ha U3yYEHUE TEM B T€UEHHE y4EOHOro roja CaMOCTOSTEIbHO ONPEAEIseTCS



0o0pa3oBaTeIbHON OpraHU3aIMei 1 3aBUCUT OT OCOOCHHOCTEH TPYIITBI 00YYArOIINXCS
¢ 3I1P u ux ocoObIx 00pa3oBaTeIbHBIX TOTPEOHOCTEH.

IlpumepHbie BHABbI JesATeJbHOCTH oOy4yawmmuxcesa ¢ 3IIP, o0yciaoBiaeHHbIe
0co0bIMH  00pa3oBaTeJbHBIMM  NOTpeOHOCTAMHM W olecrneyHBalOIIMe
OCMBICJIEHHOE  OCBOEHHE  COJAep:KaHMH  0o0pa3oBaHMsl MO  NpeaMeTy
«Maremaruka»

Conepxanue BUAOB AesTenbHOCTH oOydarommxcs ¢ 3IIP ompenensiercs ux
0COOBIMH 00pa30BaTeNIbHBIMU MOTPEOHOCTAMU. [IOMHMMO HIMPOKO UCHOJIB3YEMBbIX B
OAOIT OO0 o6mumx 1151 Bcex 00y4darommuXcsi BUIOB JIEATEIbHOCTH CIIEIYET YCUITUTh
BUJIbI ICSITEIbHOCTH crielu(UUHbIE JUIsl JAHHOW KaTeropuu JeTei, o0ecreynBaronme
OCMBICIIEGHHOE OCBOCHHE COJIep)KaHUs 0Opa3oBaHMs 10 NPEAMETY: YCHICHUE
NPEIMETHO-TIPAKTUYECKON JIESITEIbHOCTH C aKTUBHM3allUeld CEHCOPHBIX CHUCTEM;
yepeloBaHUE BUJOB JCATEIbHOCTH, 3aJCHCTBYIOIIMX pa3jU4YHbIE CEHCOPHbIE
CUCTEMBbI; OCBOGHHE MaTepHaja ¢ OIOpPON Ha aJIrOPUTM; «IIOIIATOBOCTb» B U3yUEHUU
MaTepuana; HCIMOJIb30BaHUE JIOMOJHUTENbHON BU3YyalbHOM OMOpHI  (CXEMBI,
1a0JI0HBl, ONOpHBbIE TaOJMIBI); PEUYEBOM OTYET O IMpPOLECCe U Ppe3ysbTare
JESITEIbHOCTH; BBIMOJHEHUE CIEIHAIBHBIX 33JIaHUl, 00ECIeUUBAIOIINX KOPPEKIIUIO
peryisiiuu  y4eOHO-TIO3HABATEIbHON ACSTENIBHOCTA U KOHTPOJIb COOCTBEHHOI'O
pe3yJbTaTa.

@enepasbHas TeMaTUyeckass M TEPMHHOJIOTMUYECKasl JIEKCHMKAa COOTBETCTBYET
®AOII O0O0.

His obyuaromuxcst ¢ 3[IP cyiiecTBeHHBIM SBISAIOTCA TNPUEMBI PabOTHI €
JEKCUYECKUM MaTepuasioM 1o mpenmMery. [IpoBoaurtcs cneuuanbHas pabora 1o
BBEJICHUIO B AKTUBHBIA CJIOBaph OOYYarOIIMXCS COOTBETCTBYIOIEH TEPMUHOJIOTUH.
N3ydyaemble TEpMUHBI BBOJSTCS Ha IIOJIMCEHCOPHOM OCHOBE, 00s3aTesibHa
BU3YyaJIbHAs MOJJEPHKKA, AITOPUTMBI paObOThI C ONPEIEICHUEM, OMOPHBIE CXEMBbI IS
aKTyaJu3aluu TEPMUHOJIOTUH.

Mecto yueOHOro npeamera «MaremaTnka» B y4eOHOM ILIaHe

B cootBerctBuum ¢ DenmepanbHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO OOIIero oOpa3oBaHusi y4eOHBIN mpeameT «MaremaThka
BXOJIUT B TPEAMETHYI0 o0nacTh «Marematnka u WHGOPMATHKA» U SBISETCA
oOs3aTeNbHBIM ISl M3ydeHus. B 5-9 knaccax yueOHbId mpeamer «MaTemaTuka
TPAIUIIMOHHO M3Yy4YaeTCsl B pamMKax CIEAYIOIHNX YYeOHBIX KYpCOB: B 5-6 Kjaccax —
Kypca «Martematuka», B 7-9 kjaccax — KypcoB «AnreOpa» (BKIIOUYas 3JIEMEHTHI
CTaTUCTUKU U TeopuHu BeposTHOcTel) u «['eomerpusi»n. Hacrosieir mporpammont
BBOJIUTCSI CAMOCTOSATENBHBIN yu4eOHBINA Kypc «BeposSTHOCTh U CTATUCTHKAY.

OO6uiee yncno 4acoB, PEKOMEHIOBAHHBIX JIJIsl U3yUYEHUS] MaTeMaTUKH (0a30BbIN
YPOBEHB) Ha YPOBHE OCHOBHOI'O 001Iero oopa3zoBanus, — 952 gaca: B 5 kimacce — 170
yacoB (5 4acoB B Heneln), B 6 kiacce — 170 yacoB (5 yacoB B Hezielni0), B 7 Kilacce —
204 yaca (6 yacoB B HeJen0), B 8 kinacce — 204 yaca (6 yacoB B Henelwo), B 9 kiiacce
— 204 yaca (6 yacoB B HEJIEIIIO).



Ilnanupyemble pe3yibTaThl OCBOEHUN Y4eOHOro nmpeamMera «MareMaTuka»
HAa YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHusi

N3yuenue ™areMatuku Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
HaMpaBJIeHO Ha JOCTHXkKeHne oOydaromumucs ¢ 3[IP mMuyHOCTHBIX, MeTarpeIMeTHBIX
U TIPEIMETHBIX 00pa30BaTeIbHBIX PE3YABTATOB OCBOCHUS YUYEOHOTO MpEAMETA.

JIMYHOCTHBIE  Pe3yJIbTATBI OCBOCHHSA IMPOrPaMMBI IO  MaTeMaTHKe
XapaKTepU3yIOTCs:

NaTPpHOTHYECKOEe BOCIUTAHHUE:

NPOSIBIIEHHEM MHTEpeca K MPOIIJIOMY M HACTOSIIEMY POCCHICKON MaTeMaTHKH,
[ICHHOCTHBIM OTHOIICHHEM K JOCTHKCHUSM POCCHICKIX MAaTeMAaTHKOB U POCCHICKOM
MaTeMaTHYeCKOW IIIKOJIbI, K MCIIONIB30BAHUIO ATHX JIOCTM)KEHUH B APYTrUX HAyKax U
NPUKIAIHBIX cepax;

rpa:kIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTHIO K BBIMIOJIHEHUIO OOS3aHHOCTEH TpakIaHWHA M PEaM3aliH ero
npaB, MPEJACTABICHHEM O MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHHPOBAHUS PA3THUHBIX
CTPYKTYp, SIBICHHW, TPOIEAYp TpakKJAaHCKOTO o00IIecTBa (HampuMep, BBIOOPHI,
OIPOCHI), TOTOBHOCTHIO K OOCYKICHHIO OTHUYECKHX MpOOJieM, CBS3aHHBIX C
NPakKTUYECKUM TPUMEHEHHWEM JIOCTH)KCHMH HayKd, OCO3HAaHWEM BaKHOCTHU
MOPaTbHO-3TUYECKUX MPUHITUTIOB B JIEATEIBHOCTH YIEHOTO;

TPY10BO€ BOCTIMTAHHE:

YCTAHOBKOW HAa AaKTUBHOE YYacTHE B pEUICHUH MPAKTUYECKUX 3a/1ad
MaTeMaTU4YeCKO HamnpaBlIEHHOCTH, OCO3HAHHMEM BaXXHOCTH MaTeMaTH4eCcKOro
oOpa3oBaHusi Ha MPOTSHKEHUU BCEH JKU3HU IS YCHENIHOW mpodeccHoHalbHON
NESTENBbHOCTH M Pa3BUTHEM HEOOXOMUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHIUBUIYAJIbHON TPAaeKTOPUU OOpa30BaHUS M JKU3HEHHBIX TUIAHOB C
y4€TOM JTMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

JCTeTHYeCcKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K  DMOILMOHAJBHOMY H©  3CTETHYECKOMY  BOCHPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajad, pEHICHUH, pPAaCCYyXICHUH, YMEHHUIO BUICTh
MaTeMaTH4eCcKhe 3aKOHOMEPHOCTH B UCKYCCTBE;

HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpUEHTallMed B JICITEIIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
mpencTaBieHnid 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKa, MPUPOABLI U
oOmiecTBa, MOHMMAaHUEM MaTeMaTW4ecKol HayKh Kak c¢epbl 4eJI0BEYECKOH
JESTENHHOCTH, JTAMOB €€ Pa3BUTHUA M 3HAYUMOCTH [IJISi PA3BUTHS IWBHIIM3AINH,
OBIIQJICHUEM SI3BIKOM MAaTEMAaTUKH W MaTeMaTUYeCKOW KYIbTYpOW KaK CpEICTBOM
MO3HAHUSA MUpPA, OBIAJCHUEM TMPOCTEUITUMU HABBIKAMH HCCJIEIOBATEIHCKON
JeSITEeNbHOCTH;

¢pusuyeckoe BoOCHUTAHUE, (OPMHPOBAHME KYJIbTYPbl 310POBbSl H
IMOIHOHAJIBLHOIO 0JIArOMOJYYHs:

TOTOBHOCTBHIO TIPUMEHSTh MaTeMaTHYeCKUe 3HAHWS B HMHTEPECAaX CBOETO
30POBBsl,  BEACHHMS  300pOBOrO  oOpa3a  KU3HH  (3I0pOBOE  TMHTAHWE,
cOaTaHCUPOBAHHBIM PEXUM 3aHITHA ©  OTAbIXa, peryiaspHas ¢uzndeckas



aKTUBHOCTb), CQOPMUPOBAHHOCTHIO HABbIKA pe(IIEKCUH, MPU3HAHUEM CBOETO IpaBa
Ha OLIMOKY M TaKOTO K€ MpaBa APYroro 4eJI0BeKa;

IK0JIOTHYEeCKOe BOCIIUTAHUE

OpHEHTalMel Ha MPUMEHEHHE MAaTeMaTHYEeCKUX 3HAHWHU JJIS pelICHHs 3a]a4d B
00JTaCTH COXPAHHOCTH OKPY)KAIOIIEH Cpe/ibl, TUTAHUPOBAHUS TIOCTYNKOB U OLIEHKU HX
BO3MOXKHBIX TIOCJHEICTBUN ISl OKpY)KAIOMmIEeH Cpeabl, OCO3HAaHHWEM TJI0OAIBHOTO
XapakTepa IKOIOTHIECKUX MPoOIeM U MyTeH UX peICHHUS;

ajanTtanusi K W3MEHSIOIHMMCS YCJOBHSIM CONHAJBLHOW M TNPHPOTHOM
cpenbl:

TOTOBHOCTBIO K JICWCTBUSM B YCJIOBHAX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBO€H KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO ACSITEIbHOCTh, B TOM YHCIIe
yYMEHUE YUYHUTHCS Y IPYTUX JIOAEH, TproOpeTarh B COBMECTHOM JESTEIEHOCTH HOBBIS
3HaHWsI, HABBIKK U KOMIIETCHIINH U3 OMBITA IPYTHUX;

HEOOXOMMMOCTBI0O B (OPMHUPOBAHMHM HOBBIX 3HAHHW, B TOM YHCIC
GopMynmupoBaTh HIIEH, MOHATHS, THIIOTE3bI 00 0OBEKTaX M SBICHHIX, B TOM YHCIIC
paHee HE W3BECTHBIX, OCO3HaBaTh Je(UIUTHI COOCTBCHHBIX 3HAaHUH W
KOMIIETCHTHOCTEH, MIIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYHO  CHUTYallMl0, BOCIPHUHUMATh
CTPECCOBYIO CHTYyallMI0O KaK BBI30B, TpPEOYIONIMH KOHTpPMEp, KOPPEKTUPOBATh
NpPUHUMAEMbIe pEIICHUS | JIeHCTBUS, (GOPMYIHpPOBaTh W OICHUBATH PHUCKU U
MOCJIENICTBUSA, (POPMHUPOBATH OIIBIT.

MeTanpeaMeTHbIe pe3yJbTaThI:

B pesynbrare ocBoeHHsS NpOrpaMmbl MO MaTeMaThKe Ha YPOBHE OCHOBHOTO
obmero obOpa3zoBanuss y oOydaromierocss ¢ 3[IP  Oyayr cdopMupoBaHb
METanpeIMEeTHbIE PE3YJbTaThl, XapaKTEPU3YIOIIHECs OBJIaJCHUEM YHUBEPCAIbHBIMU

ITI03HABATEIbHBIMH JIEHCTBUSIMU, YHUBEPCAJIBHBIMU KOMMYHUKAaTUBHBIMU
JNEUCTBUSAMHU U YHUBEPCAIbHBIMU PETYIATUBHBIMU JEHCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMHU y4eOHBbIMH MO3HABATEJbHBIMH
JeCTBUSIMM

yCTaHABIMBATh  NPUYUHHO-CICJACTBEHHBIE CBA3M B  XOJ€  YCBOCHHUS
MaTeMaTU4eCKOro MaTepuaa;

BBISIBIISITh JI€PUITUT JAHHBIX, HEOOXOMWMBIX IS PEIICHHs IOCTaBICHHOM
3a/1a4H;

C TIOMOIIBIO YUYWTENS BBIOMpATh CHOCOO peIIeHUS MaTEeMaTHYECKOW 3aaaduu
(cpaBHUBATH BO3MOKHbBIE BAPUAHTHI PELICHUS );

MPUMEHSITh M TpeoO0pa3oBbIBATH 3HAKM M CHUMBOJBI B XOJI€ pELICHUS
MaTeMaTH4eCKUX 3a/1a4;

YCTaHaBJIUBaTh HCKOMOE U IAHHOE MPU PELUICHUHA MaTEMaTUYECKON 3aa4H;

MOHUMATh W WHTEPHPETUPOBATH HHPOPMAIHMIO PA3IWYHBIX BUIOB U (HOPM
MpeJCTaBICHNUS;

WJUTIOCTPUPOBATH pelIaeMble 3a/1a4i rpapUuecKuMH CXEMaMU;

3 PeKTUBHO 3alIOMUHATH U CUCTEMATH3UPOBATh HHPOPMAIHUIO.

MMOHUMATh U UCIOIb30BaTh MaTeMaTUYECKUE CPEACTBA HATTSIHOCTHU (rpaduku,
quarpamMMbl, TaOJUIbI, CXeMbl W [Jp.) MJ WUIIOCTPAllUM, WHTEPIPETalNH,
apryMeHTaIluu.



OBiageHue  yHUBEPCAJIBbHBIMH  Y4eOHBIMM  KOMMYHUKATHBHBIMH
AeMCTBUSMM:

OpPraHU30BBIBATh YYEOHOE COTPYJHHYECTBO M COBMECTHYIO NESITEIBHOCThH C
YYUTEIIEM U CBEPCTHUKAMHU B IIPOLIECCE PEIICHUS 3a/1a4;

B3aMMOJICHCTBOBATh U HAXOJUThH O0IIKE CIIOCOOKI paboThl; paboTaTh B TPYyIIE:
HaxoJUTh OOIlee pelIeHUe M pa3periaTh KOH(IMKTHI HAa OCHOBE COIJIACOBaHUS
no3uuuMid W yuyéta  MHTEpEcOB;  ciaywmaTrh  naptHépa;  (OpMYJIUpPOBATH,
apryMEHTHUPOBATh U OTCTANBATH CBOE MHEHHUE;

MIPOTHO3UPOBATh BO3HUKHOBEHHWE KOH(IMKTOB NPU HAJIUYMH PA3HBIX TOUEK
3peHHs] U pa3pemiarh KOH(JIMKTHI HAa OCHOBE Yué€Ta MHTEPECOB W MO3UIUNA BCEX
YYaCTHHUKOB;

apryMEHTUPOBAaTh CBOK TMO3HMIMIO M KOOPAMHUPOBATH €€ C TMO3ULHUSIMU
napTHEPOB B COTPYAHUYECTBE MPHU BBIPAOOTKE OOIIEro pEIIeHUsST B COBMECTHOM
NESATENbHOCTH;

BBITIOJIHSITh CBOKO 4YacTh pabOThI, JOCTUTaTh KAayeCTBEHHOTO pe3yibTaTa H
KOOPAUHUPOBATH CBOM JACHUCTBUS C APYTMMU YIC€HAMH KOMaH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIa/Ia B OOIIUNA MPOAYKT.

OBJaeHMe YHHBEPCAJbHBIMHU Y4€OHBIMU PEeryJIsiTUBHBIMHY I€HCTBUSAMU:

CTaBUTh II€JIM, BBHIOMpATh MU CO37aBaTh AJITOPUTMBI IS PEIICHUS Y4eOHBIX
MaTeMaTHYECKUX TTPoOIIeM;

IUIAHUPOBAaTh M OCYIIECTBIATH JEATEIIBHOCTb, HAIPABICHHYI0 Ha pELICHUE
3a/1a4 UCCIIEI0BATENIbCKOr0 XapaKTepa.

dbopMynupoBaTh M YAEpKUBATH Y4eOHYIO 3aJady, COCTABISATh IUJIaH U
MMOCJICIOBATEIBLHOCTh JCHCTBUM;

OCYIIECTBIISITH KOHTPOJIb MO 00pa3ily U BHOCUTh HEOOXOAMMbIE KOPPEKTUBHI;

KOHTPOJIUPOBATh  TPOILIECC W Pe3yiabTaT y4eOHOM  MaTeMaTH4YeCKOU
NEeATEIbHOCTH;

aJIeKBaTHO OIICHWBATh TPABWJIBHOCTh WM ONIMOOYHOCTH BBITIOJHEHUS
ydeOHOW 3amaun, €€ OOBCKTUBHYI) TPYAHOCTh M COOCTBEHHBIC BO3MOMKHOCTH €6
peleHus;

CIMYaTh CHOCOO ACHCTBUS U €ro pe3yJbTaT C 3aJaHHBIM 3TAJIOHOM C LIEJIbIO
0OHapy»XeHHUS OTKJIOHCHHUH M OTJIUYUN OT ATaJIOHA.

MpEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PELICHUH Y4EOHOM
3a/1a4H;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE OBUI JOCTUTHYT TpeOyeMblil pe3ysbTat
NEeATEeNIbHOCTH, OMNPENENATh MO3UTHUBHBIE MU3MEHEHUS W HaIpaBlICHHs, TPEOYrOIIne
JaabHEeuIen padoThl,

PEryJIupOBaTh CIIOCOO BBIPAXKEHUSI SMOLIUMN.

[IpenmeTHblE  pe3ynbrarbl  OCBOCHHMS  HPOrpaMMbl [0  MareMaTHKe
MPENICTABIIEHBI 1O TOAaM OOY4YeHHUS B paMKax OTACIBHBIX YYEOHBIX KypCOB: B 5—6
KJlaccax — Kypca «MaremaTtuka», B 7-9 kiaccax — KypcoB «Anredpay, «l'eomerpusy,
«BeposATHOCTb U CTAaTUCTUKAY.



OEJIEPAJIBHASI PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KITACCBI

e usyyeHus y4eOHOro Kypca

[IpropuTeTHBIMU LIETIIMU 00yUYEHUsI MaTEMATUKE B 5—06 Kiaccax sIBISIIOTCS:

" MIpONOJKEHUE (POPMHUPOBAHMSI OCHOBHBIX MaTeMaTWYeCKUX MOHATHM (Yucio,
BEJIMYMHA, TeoMeTpuueckasi ¢urypa), 00eCrneurnBarIIMX MTPEEMCTBEHHOCTh U
MEPCHEKTUBHOCTh MaTEMaTHYECKOT0 00pa3oBaHusl 00y4JaroIIUXCs;

" pa3BUTUE HHTEJUIEKTYaJbHBIX U TBOPUYECKHUX CHOCOOHOCTEH OOy4arouIuxcs ¢
31IP, no3HaBaTeNbHONW aKTMBHOCTH, UCCJIEAOBATEIbLCKUX YMEHUHM, HHTEpeca K
U3yYEeHUIO MaTeMaTuKH;

* noaBeaeHue oOydaromuxcs ¢ 3[IP Ha pgoctymHOM Uit HMX YpOBHE K
OCO3HAHUIO B3aUMOCBS3M MaTeMaTUKU U OKPYXKaIOIIEro MUpa;

* ¢opmupoBaHue (YHKIMOHAIHHOW MAaTeMaTH4YeCKOW TIpPaMOTHOCTU: YMEHUS
pacno3HaBaTh MareMaTu4ecKre OOBEKThl B PEabHBIX )KM3HEHHBIX CUTYaIIUsX,
IPUMEHATh OCBOCHHBIC YMEHHS [JIsi PEIICHUs] TPAKTUKO-OPUEHTHPOBAHHBIX
3a/lay, MHTEPIPETHUPOBATh IOJYyUYEHHBIE pE3ylbTaThl M OILICHUBATh HMX Ha
COOTBETCTBUE MPAKTUYECKOM CUTyalUu.

OcHOBHBIE JHHHHM COJAEpX aHUS Kypca MareMaTtuku B 5-6 Kkjaccax —
apumeTHiecKas 1 TeoMeTprueckasi, KOTOpble pa3BUBAIOTCA MapauIeNIbHO, KaX/1as B
COOTBETCTBHH C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJ[HA OT JIPYTOii, a B
TECHOM KOHTaKT€ W B3auMoOjeHcTBUM. Takxke B Kypce MPOUCXOJIUT 3HAKOMCTBO C
AJIIEMEHTaMH aJreOpbl U ONMUCATETbHOM CTATUCTUKH.

N3yuyenue apudmernueckoro mMarepualia HauMHAETCS CO CHCTEMAaTHU3allud U
pa3BUTHS 3HAHUN O HATYypaJbHBIX YMCIIaX, MOJYYCHHBIX B HayajJbHOM 1Koise. Ilpu
TOM COBEPIICHCTBOBAHNE BBIYUCIUTEIBHON TEXHUKHM MU (HOPMUPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHUN COYETACTCS C PA3BUTHEM BBIYMCIUTEIBHON KYJIbTYpHI, B
YaCTHOCTU C OOy4YEHUEM MPOCTEHINM MpUuéMaM MPUKUIKH U OLIEHKU Pe3yJIbTaTOB
BbIUuMCIeHUN. I3ydyeHwe HaTypalbHBIX YHCEN TpojoiKaeTcss B 6  Kiacce
3HAKOMCTBOM C HAYaJIbHBIMU MOHSITUSMH TEOPUH JIETUMOCTH.

Hpyroit kpymHbIi OJIOK B COAEpKaHUH apu(DPMETHUECKON JTHHUU — 3TO JIPOOH.
Hauvano n3yuenuss 0OObIKHOBEHHBIX U JIECATUYHBIX Ipo0Oei OTHECEHO K 5 Kiaccy. JTo
NEPBBI 3Tall B OCBOCHHM JApoOed, KOrjaa MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU
UesIMU, TMOHATUAMH TeMbl. [Ipu 3TOM paccmoTpeHue OOBIKHOBEHHBIX JpoOeil B
MIOJIHOM 00BEME MPEIIECTBYET U3YUEHUIO JECATUYHBIX IpOOEH, YTO LENeco00pa3HO
C TOYKH 3PEHUS JIOTUKU HM3JI0KEHUS YUCIOBOM JIMHHMM, KOrJa MpaBujia ACHCTBHUM C
JECATUYHBIMUA APOOSIMH  MOXKHO OOOCHOBAaTh YK€ W3BECTHBIMH alTOPUTMaMU
BBITIOJTHEHUS JICHCTBUN C OOBIKHOBEHHBIMHU JIPOOSMU. 3HAKOMCTBO C JECATUYHBIMH
IpOOSAMHU PACHIMPUT BO3MOXKHOCTH JJIsI TTIOHUMAHUSI OOYYarOIIMMUCS MPUKIIATHOTO
MIPUMEHEHUS] HOBOM 3alMCH MPU U3YYEHUU JPYTUX MPEIMETOB U MPU MPAKTUYECKOM
ucnonp3oBaHuu. K 6 kimaccy OTHECEH BTOpOM 3Talml B M3YYEHUU JpoOeid, e
IIPOUCXOJIUT COBEPILICHCTBOBAHNE HABBIKOB CPAaBHEHMS M MPeoOpa3oBaHUs ApPoOei,
OCBOCHUE  HOBBIX  BBIUHMCIHUTEIBHBIX  QJITOPUTMOB, OTTAYMBAHUE  TEXHHUKU
BBIYUCJICHUI, B TOM YUCJIE 3HAYEHUN BBIPAXKEHUH, COAepKalluX U OObIKHOBEHHbIE, U



JECATUYHBIE POOM, YCTAHOBJIEHUE CBSI3€M MEX]y HHMH, PAaCCMOTPEHUE MPUEMOB
pemieHus 3aga4 Ha apoOu. B Havane 6 kiacca IpOMCXOJUT 3HAKOMCTBO C MOHSATHEM
IIPOLIEHTA.

OcoOEHHOCThIO M3YUYCHHUSI MTOTOKUTEIIBHBIX U OTPUIIATEIBHBIX YUCEN SBIISICTCS
TO, YTO OHU TaKXE€ MOTYT pacCMaTpuBaTbCs B HECKOJbKO 3TanmoB. B 6 kiacce B
Hauvajie u3ydeHusi TeMbl «llonoXUTENbHBIE U OTPULIATEIIBHBIE YKCIIA» BBIACIACTCS
noarema «llenble yucnaa», B paMKax KOTOPOM 3HAKOMCTBO C OTPHUIATEIbHBIMU
YUCIaMM W JICUCTBUSIMH C TMOJOXUTEIbHBIMU M OTPULATEIBbHBIMUA YHUCIAMU
IIPOUCXOJUT Ha OCHOBE COJEPKATEIBHOrO MOAX0Ja. JTO IMO3BOJIIET HA JOCTYITHOM
YPOBHE MO3HAKOMUTH YYalIUXCS MPAKTUYECKU CO BCEMHU OCHOBHBIMHU TMOHSITHUSIMU
TEMbl, B TOM YHWCJ€ W C TMpaBWJIaMH 3HAKOB TIPU BBHITIOJHEHUU apU(PMETHUECKUX
nevictBuil. M3ydeHuwe palnMoHaIbHBIX YHCE HAa OTOM HE 3aKOHYMTCS, a Oyler
NPOJOJIKEHO B Kypce anreOpbl 7 Kiacca, YTO CTAHET CICAYIOIIUM MPOXOJOM BCEX
NPUHIMITHAIBHBIX BOIMPOCOB, TEM CaMbIM pa3JeiCcHUE TPYAHOCTEH obserdaer
BOCIpUATHE MaTepuana, a pacrnpeerleHrue BO BPEMEHH CIOCOOCTBYET MPOYHOCTH
nmpruoOpeTaeMbIX HABBIKOB.

[Ipu oOydeHHU peIIeHHIO TEKCTOBBIX 3ajJad B 5—6 Kjaccax HCIOIb3YIOTCS
apudMeTHIeCKre NMPUEMBI perieHus. TeKCTOBbIC 3a/lauu, pelracMble IPU OTPadOTKe
BBIYMCIIMTENILHBIX HABBIKOB B 5—6 KJlaccax, pacCMaTPUBAIOTCS 3a7ayu CIEIYIOIIUX
BUJIOB: 3aJayd Ha JIBUKEHWE, HAa 4YacTH, Ha TMOKYNKA, Ha paboty u
IPOU3BOAUTEIBLHOCTh, Ha MPOLEHTHI, HA OTHOWIEHHWA M mnpornopuuu. Kpome toro,
oOydaromuecs: 3HaKOMSTCS C MpUEMaMH pelIeHHs 3ajad 1nepedopoM BO3MOMKHBIX
BapUaHTOB, ydyaTcsi paboTarh ¢ MHQOpMaluen, MpejcTaBieHHOW B (opme Talmuiy
WIN IUarpaMm.

B ®enepanbHoii  pabodeit mporpaMme TPEAYCMOTpPEHO (HOPMHUPOBAHHE
NPOMEEBTUYECKUX aNreOpandecKux MpeAcTaBieHni. bykBa kak CHMBOJI HEKOTOPOTO
yuciaa B 3aBUCUMOCTM OT MaTEMaTUYECKOr0 KOHTEKCTa BBOJUTCS MOCTENEHHO.
bykBeHHass CUMBOJIMKA IIUPOKO HCIIOJIB3YETCS MPEXKAE BCEro s 3alucCh OOLIUX
YTBEPXKIECHUH U TpeUIoKeHud, GopMysn, B YaCTHOCTH JUIsl  BBIYMCIICHUS
r€OMETPUYECKUX BEJIMUMH, B KAUYECTBE «3aMECTUTEIISD YUCIIA.

B kypce «Martematukn» 5—6 KIaccoB MpeACTaBI€HA HArJsiHAs T€OMETpUs,
HalpaBJIeHHAasT Ha  pa3BUTHE OOpPA3HOTO  MBIIUICHHS, TMPOCTPAHCTBEHHOTO
BOOOpakeHMs, HM300pa3UTENbHBIX yMEHUH. OTO BaXHBIM JTam B H3yYCHUU
F€OMETPUH, KOTOPBIA OCYLIECTBISETCS HA HATAHO-NPAKTUYECKOM YPOBHE,
ONMMpAETCs Ha HAIJIAIHO-00pa3HOe MbIIUIeHHe oOydJaromuxcs. boinbmas poib
OTBOAUTCS MPAKTUYECKON IEATEIBHOCTH, OIBITY, SKCIIEPUMEHTY, MOJEIUPOBAHUIO.
OOyuaronuecs 3HAKOMSITCA C TEOMETPUYECKMMHU (urypaMmu Ha IUJIOCKOCTH W B
MPOCTPAHCTBE, C WX MPOCTCUIMMH KOH(MHUTYypalHUsIMH, ydaTtcs HM300pakaTb WX Ha
HEJIMHOBAHHOW M KJeTdyaToid Oymare, paccMaTpUBAIOT UX MpOCTeiinne cBOiicTBa. B
Mpollecce M3YUYEHHUs HAIJISIAHOW T€OMETPUM 3HAHMUSI, MOJIyYeHHbIE OOyYarolMMHKCS B
HAa4aJIbHOM IIKOJIE, CHCTEMATU3UPYIOTCA U PACIIUPSIOTCS.

MecTo y4eOHOro Kypca B Y4eOHOM ILUIaHe



CornacHo yyeOHOMY IUIaHy B 5—6 Kjaccax H3Yy4yaeTcsi MHTErpPUPOBAHHBIN
npeaMmer «MaTtemaTuka», KOTOpBIM BKIIIOYAeT apU(PMETHUYECKUH MaTepual u
HarJIAIHYI0O TEOMETPHIO, a TaKKe MpPONEAEBTUUYECKUE CBEICHHUS U3 anreopsl,
AJIIEMEHTHI JIOTUKU U Hayajla ONUCATEIbHOW CTATUCTUKH.

VY4eOHbIN MIIaH HA U3yYE€HHE MAaTEMAaTUKU B 5—6 Kjlaccax OTBOJMUT HE MeHee 5
y4eOHBIX YacOB B HENEJIO0 B TEUEHHUE KaXKJOro roga oOyudeHus, Bcero He meree 340
y4eOHBIX YacoB.

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

5 KJIACC

HarypajbHble unc/ia u HYJIb

Harypanbnoe uwmcio. Psa nHatypanehbix umcen. Yuciao 0. UzoOpaxenue
HATypaJIbHBIX YUCEJT TOUYKAMU Ha KOOPJAMHATHOM (YHCIIOBOM) MPSMOM.

[Tozurmonnass cucrema cuucieHus. *PumMckas Hymepalnus Kak MpuMep
HETIO3ULMOHHON CUCTEMBI cunClIcHU™* . JlecATHUHAs CHCTEMa CUMCIICHUS.

CpaBHeHHE HATypaJIbHBIX YHCEJ, CPAaBHEHHWE HATYPAIBHBIX YHUCET C HYJIEM.
Crnoco6s1 cpaBHeHus. OKpyrieHrne HaTypaabHbIX YUCe].

CnoxeHue HaTypaJIbHBbIX YHCEIN, CBOWCTBO HYJS NMpPHU CIOXKEHUU. BeluntaHue
KaKk JeicTBUEe, OOpaTHOE CIIOXKEHUIO0. YMHOKEHHE HaTypajbHBIX 4YHCEI; CBOMCTBA
HYJIS ¥ €UHUIIBI IPU YMHOXKEHUU. JlelieHne Kak JeicTBre, 00paTHOE YMHOKEHHIO.
KoMnonentsl  geWcTBUM, CBAI3b  MEXAy HuUMHU. [IpoBepka  pesynbrara
apugmerndeckoro nedctBug. IlepemecTutenbHOe U CoueTaTENIbHOE CBOMCTBA
(3aKOHBI) CJOXKEHUS U YMHOXEHHS, *paclpeleIMTeIbHOEe CBOMCTBO (3aKOH)
YMHOKEHUS ™.

Hcnonb3oBanue OykB Juisi 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTA W 3alHCH
CBOMCTB apu(PMETUUECKUX JICHCTBUH.

*JlenuTenu W KpaTHblE 4MCIa™, pas3loKeHHEe Ha MHOXuTenu. [IpocTeie u
coctaBHble yncna. *IIpu3naku genumoctu Ha 2, 5, 10, 3, 9*. Jlenenue ¢ ocraTtkoMm.

Crenenb C HaTypalbHBIM I[IOKa3aTelieM. 3alluCh YWCIA B BHIE CYMMBbI
Pa3psIHBIX CIaraeMbiX.

UucnoBoe BbIpaxkeHHe. DBpluncieHne 3HAYEHUW YHUCIOBBIX BBIPAXKECHUN;
MOPSAOK  BBINOJHEHUA  JeWcTBUM.  Mcnonp3oBaHME  NpU  BBIYKCICHUAX
MIEPEMECTUTENIBHOTO U COYETATEIBbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS U YMHOXKEHHS,
*pacnpenenuTeaIbHOr0 CBOMCTBA YMHOXKEHUS ™.

JApodu

[IpencraBmenne o JgpoOm Kak cmocoOe 3alMCH  YacTH  BEJIUYHHBI.
OObikHOBeHHBIE ApoOu. [IpaBmibHBIE M HempaBuUibHBIE ApoOu. CMmemnranHas IpoOb;
MPEICTaBICHNE CMENIaHHOW IpoOM B BHUJIEC HEMPABWILHON IpoOM W BBIIEICHUE
LEJI0ON YacTu 4uciia U3 HempaBWibHOM NpoOu. M3o0paxeHnue apobed ToukaMu Ha
yucaoBou mpsiMmoit. OcCHOBHOE CBOMCTBO apodu. *Cokparienue apooeit. [lpusenenue

! 3,I[CCL n aajce * *0003HAYEHBI TEMbI, U3YyUYCHUEC KOTOPBIX NPOBOAUTCA B O3HAKOMUTCIIbLHOM IIJIAHC. Henaror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOoro Marcpuaja.



IpoOu K HOBOMY 3HameHaTenm ™. CpaBHEHHUE APOOCH.

CrnoxxeHue M BbIUYMTaHUE IpoOel. YMHOXKEHUE U JAelieHHe ApoOeil; B3auMHO-
oOpaTHbIe Tpobu. *HaxokIeHrne 4acTH MeJIoro U IEJI0Tr0 MO €ro YacTu™.

Hecatuunas 3anuch apoOeii. IlpeactaBienHue aecaTUYHON ApoOU B BUJE
0OBIKHOBEHHOU. M300paxeHune necaTHYHbIX ApoOei TOUYKaMU Ha YMCIOBOM MPSMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

ApudmeTndyeckue JEUCTBUA € JECATHUUYHBIMU JpoOsimu. *OkpyrieHue
JECATUYHBIX ApOoOeih™.

Pemenne TekCTOBBIX 3a/1a4

Pemenue TekcTOBBIX 3ajau  apupMeTHyecKuM  crnocodboM.  *Pemienue
Joruueckux 3amad. Pemennme 3amad mepeOOpoM BceX BO3MOXKHBIX BapHUaHTOB™.
Hcnonb3oBaHue npu perieHuu 3a7a4 TaOIuI U CXEM.

Pemenue 3amau, coaep)kalux 3aBUCUMOCTH, CBSI3BIBAIOIINE BEITUYUHBI:
CKOPOCTb, BPEMsI, paCCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTb. EJIMHULIBI U3MEPEHHUS:
Macchl, 00bEMA, LIEHBI; PACCTOSHUSA, BPEMEHH, CKOPOCTH. CBI3b MEXIy €IUHUIIAMU
U3MEPEHUS KaKI0U BEJIMUUHBI.

Pemenue ocHOBHBIX 3324 Ha JpOoOH.

[IpencraBiienne JaHHBIX B BUJI€ TAOJIHII, CTOIOYATHIX AUATPAMM.

Harusanas reomerpus

Harnsguaeie npencraBneHuss o ¢urypax Ha IJIOCKOCTH: TOYKa, IpsMas,
OTPE30K, JIyY, yroil, JIOMaHasi, MHOTOYTOJIbHUK, OKPYXHOCTh, Kpyr. Yroi. [Ipsmoi,
OCTPBIH, TYNOW U Pa3BEPHYTHIE YTJIbI.

JlnnHa oTpe3Kka, METpUUYECKHe €MHHULBI IJIMHBL. [[TuHa nomaHol, mepumerp
MHOTOYTOJIbHHKA. MI3MepeHre u moCTpoeHUe YIiioB ¢ MOMOIIbIO TPAHCTIOPTHPA.

Harnanuaele mnpeacrtaBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJBHUK;
IPSAMOYTOJIBHUK, KBaIpaT; TPEYTOJbHHK, *0 paBeHCTBE PuUryp™.

N3o0paxenue ¢uryp, B ToM uucie Ha kietdator Oymare. *[loctpoenue
KoH(uUrypanui U3 vacTedl mpsAMOH, OKPY>XHOCTH Ha HEIMHOBAHHOW W KJIETYATOU
Oymare*. Mcnonb30BaHue CBOMCTB CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBaApaTa.

[Inomaae TPSAMOYrOJIbHHUKA U MHOTOYTOJIBHMKOB, COCTAaBJICHHBIX U3
MPSIMOYTOJILHUKOB, B TOM 4YHCJe (Uryp, M300paKEHHBIX Ha KJET4aTol Oymare.
Enununel uamMepeHus miomaim.

*Harnsigabie mpeIcTaBIeHUs O MPOCTPAHCTBEHHBIX (PUTYpax: MPSIMOYTOIbHBIHI
napajuienenunen, KyO, MHOTOTPaHHUKHU. N3o6pakenue MPOCTEUIINX
MHOTOTpaHHUKOB. Pa3BépTkm kyba wu mapamienenunena. Cozmanue Mojaenen
MHOTOTPAaHHUKOB (M3 OyMaru, MpOBOJIOKH, IJIACTHIIMHA U Jp.)™*.

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

6 KIIACC

HartypaabHble ynucia

ApudmeTnyeckre ACHUCTBUS C MHOTO3HAYHBIMM HATypalbHBIMU UHCIIAMH.
UucnoBbie BRIPAXKEHUS, TOPSAOK JEUCTBHI, UCIIONB30BaHHE CKOOOK. Mcnonb3oBanue
MPA BBIYUCIICHUSAX IEPEMECTUTEIIBHOTO M COYETATEIBHOIO CBOMCTB CIIOKECHUS U



YMHOXKEHHSI,  *paclpeiesMTeIbHOr0  CBOMCTBA  yMHOXEHUsA.™  OKpyrieHue
HaTypaJIbHBIX YUCET.

JlenuTenu M KpaTHbIE YuCiaa; *HauOONBIINN OOIIMI ACIUTENIh U HAUMEHbIIICE
obrmiee kpaTtHoe. JleTMMOCTb CyMMBI M IPOU3BEACHUS *. JleieHne ¢ OCTaTKOM.

Jpodu

OObIKHOBEeHHasi ApoOb, OCHOBHOE CBOWMCTBO JpoOM, COKpallleHHe IpoOeil.
CpaBHeHue U ynopsiiouuBaHue ApooOeil. Pemienue 3amay Ha HAXOXAEHUE YACTH OT
LEeJI0oro M LEeJoro mo ero yactd. J[poOHoe uuciao Kak pe3ysabTaT JAeJICHHUS.
[IpencraBnenue necITUYHONW ApOOU B BUJIE€ OOBIKHOBEHHOW APOOU W BO3MOXKHOCTH
npeaCTaBiICHUs OOBIKHOBEHHOM ApoOW B BUJE NECITUYHOU. JlecsiTuuHbie ApoOu u
MeTpuYecKkasi cucrema Mep. Apudmerndeckue NEeUCTBUS U YKMCIIOBBIE BBIPAKECHHS C
OOBIKHOBEHHBIMU U JIECATUUYHBIMU JIPOOSIMHU.

OtHouieHnue. Jlenenue B JaHHOM OTHOIIEHMHM. *Macmrad*, mponopius.
[IpumeneHue mponopuuii Mpu penieHuy 3aaay.

[TonsiTue mpornieHTa. BerunciieHne mpoieHTa OT BEIUYUHBI U BEJTUYUHBI TI0 €€
IPOIICHTY. BhIpakeHre NPOIEHTOB JNECATUYHBIMU ApoOsiMu. PermeHue 3amad Ha
POIICHTHI. BhipaskeHrne OTHOIIIEHUS BEJTMYUH B MPOIEHTAX.

IMonoxuTeabHBIE M OTPUIIATEIbHBIE YHCIA

[lonoxxutenpHble M OTpHIAaTeNbHble uucna. Llenmsie umcna. *Monynp uymcna,
reoMeTpuuecKass MHTeprpeTanus Moayis uucina™. HM3o0pakxeHue uwucen Ha
KOOPJAMHATHOM MpsiMOil. *UunCI0BBIE TPOMEKYTKH ™.

CpaBHeHue uwncen. ApudmeTuueckue JEUCTBUS C TOJOXKUTEIBHBIMH U
OTPULIATEILHBIMHU YHCIIAMHU.

[IpssMoyToONIbHAsE cucTEMa KOOPJIMHAT Ha IJIOCKOCTU. KoopaumHaTel TOYKM Ha
IUIOCKOCTH, abcuucca u opauHara. [loctpoenne Todek M QUIyp Ha KOOPJIMHATHOM
IJIOCKOCTH.

BykBeHHBbIE BbIpa:KeHH s

[TpumeneHue OyKB JUIs 3aITMCH MAaTEMAaTHUYECKUX BBIPAKCHUN M MTPEIOKCHUM.
CroiicTBa apudmeTndeckux neWcTBUH. *BykBeHHBIC BBIPAKECHHUS W YHCIIOBBIC
NOJCTAaHOBKH.* ByKBEHHBbIE pPaBEHCTBAa, HAXOXKJICHHE HEU3BECTHOIO KOMIIOHEHTA.
dopmyibl; GOpMYITEI IEPUMETPaA U IUIOMIAINA MPSMOYTOJIbHIKA, KBaapaTa, *00béMa
napajienenunena u kyoa*.

Pemienue TeKCTOBBIX 32124

Pemenue TekcTOBBIX 3amad  apudMeThyeckuMm crmocoboMm.  *Pemienue
Jorn4eckux 3anad. Pemenne 3agad mepe6opoM BceX BOZMOXKHBIX BAPUAHTOB. *

Pemiennie 3amau, colepxanux 3aBUCHUMOCTH, CBSI3BIBAIOIIMX BEJIWYUHBL:
CKOPOCTb, BpEMsI, PACCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOMMOCTD; MPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEM paboThl. EQuHUIIBI MU3MEpPEHHs: MAacChl, CTOMMOCTH; PaCCTOSHUS,
BpeMeHH, CKOPoCcTH. CBsI3b MEXKTY €IMHULIAMU U3MEPEHUS KaXKA0W BEJIMYHUHBI.

Peuienrie 3amay, cBsI3aHHBIX C OTHOLLIEHHEM, MPONOPLMOHATIBHOCTHIO BEJIMYHH,
MPOIICHTaAMU;, PEIlIEHHE OCHOBHBIX 33/1a4 Ha IpOOU U MPOLIECHTHI.

*Or1eHKa U TPUKUIKA, OKPYTIICHHE pe3ynbTaTa™.

*CocTtaBiieHHe OYKBEHHBIX BBIPAXKECHUH IO YCIOBHIO 33a/1a4n ™.

[IpencraBneHure OaHHBIX C TOMOIIbIO TaOmui u auarpamm. CronOyaTbie
JMarpamMMbl: YTEHUE U OCTpoeHue. UTeHrne KPYroBbIX THUarpaMmM.



Harnsauas reomerpus

Harnanuele npencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, MpsMas,
OTpPE30K, JIy4, YroJ, JIOMaHas, MHOTOYI'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPY’KHOCTb, KPYT.

*B3aumMHOe pacmojoKeHHe [BYX TPSMBIX Ha IUIOCKOCTH, TapaieibHbIe
npsiMble, TEPIEHANKYISIpPHBIE TpsMble™. M3MepeHue pacCTOSHUN: MEXIY ABYMS
TOYKaMH, OT TOYKH A0 MPAMOM; JJIMHA MapLIpyTa Ha KBaJApaTHOM CETKE.

N3mepenne M MOCTPOEHME YIVIOB C [OMOULIBIO TpaHCHIOpTUpa. Buasl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSIMOYTOJIBHBIN, TYIIOYT OJIBHBIM;
paBHOOEIPEHHBIH, PABHOCTOPOHHUM. YeTbIpEXYTrOabHUK, IIPUMEPHI
YETBIPEXYTOJIBHUKOB. [IpsIMOYronpHUK, KBaJapaT: UCIIOIB30BAHUE CBOWCTB CTOPOH,
yriaoB, auaroHanedl. *M3o0pakeHne reoMeTpuyecKux (QUryp Ha HEIMHOBAHHOU
Oymare ¢ UCHONb30BaHWEM IUPKYJS, JIMHEHKH, YroJbHUKA, TpPaHCIOPTUpa™.
[TocTpoenus Ha kieTyaToi Oymare.

[lepumetp MHOroyroinpHuka. IloHarue mmomanu QUrypbl;  EIUHUIBI
u3Mepenus miomanau. [Ipubnmxénnoe u3Mepenue miomaau Guryp, B TOM 4ucie Ha
KkBagpatHOi cetke.* [lpuOmmkéHHOE HW3MEpPEHHWE JUIMHBI OKPYXKHOCTH, IUIOMIAIN
Kpyra*.

*CuMmMeTpusi: LEHTpalbHas, OceBas W 3epKaibHas cuMMmeTpuu. llocTpoeHue
CUMMETPUYHBIX puUryp™.

*Harnsanxsle IIPEACTaBICHUS 0 IIPOCTPAHCTBEHHBIX durypax:
napajieienunesn, KyO, Npu3Ma, OUpaMuja, KOHyC, LWIMHAp, Lap U cdepa.
N300paxkeHne MpocTpaHCTBEHHBIX (Quryp. Ilpumepsl pa3BEPTOK MHOIOIpaHHUKOB,
mnHApa U KoHyca. Co3gaHue Mojienedl MpOoCTpaHCTBEHHBIX (uryp (u3 Oymarw,
IIPOBOJIOKH, IUTACTUJIMHA U JIp.).

[lonsitue oOBEMa; emuuuibl u3MepeHUs: o0bEMa. OOBEM MPAMOYTOIHHOTO
napajuiesienurnena, Kkyoa™.

IIJTAHUPYEMBIE ITPEAMETHBIE PE3VYJIbTATBI OCBOEHMSA [TPOI'PAMMBI
YYEBHOI'O KYPCA «MATEMATUKA».

OcBoenne yueOHOro Kypca «Maremarnka» B 5—6 Kiaccax OCHOBHOM HIKOJIBI
JIOJKHO 00ecTeunBaTh TOCTIKCHHUE CIEAYIONUX MPEIMETHBIX 00pa3oBaTeIbHBIX
pe3yJIbTaTOB:

S KUIIACC

Yucsa 1 BBIYUCICHUSA

OpueHTHpOBAaTECA B TOHATHSIX H ONEPUPOBATH Ha 0a30BOM YpOBHE
TEPMUHAMH, CBS3aHHBIMU C HATypaJbHbIMM YHCJIAMH, OOBIKHOBEHHBIMU H
JNECATUYHBIMU JIPOOSIMHU.

CpaBHUBaTh M YHNOPSJAOYMBATH HATypajbHblE UMCIA, CpPAaBHUBAaTh B
MPOCTEHIINX CITy4asiX OOBIKHOBEHHbBIE APOOHU, TECATUIHBIC APOOH.

CooTHOCUTH, ~ TOYKY Ha  KOOpPAMHATHOM  (YMCIOBOM)  mpsAMoOM ¢
COOTBETCTBYIOIIUM €l 4YMCIOM W H300pa)xaTh HATypaJibHble YHUCIAa TOYKAMU Ha
KOOPAMHATHOH (YHUCIIOBOM) MPSIMOM.



BeimonHATe apudmeTnueckue ACHCTBUS C HATypPAJbHBIMH YHCIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B MPOCTEUIIUX CIIydasiX.

BbINOJIHATH IPOBEPKY, MPUKHUIKY PE3YIIbTATA BBIYUCICHUIA.

OKpyIJIATh HaTypaJIbHBIC YUCJIA.

Pemenne TeKCTOBBIX 32124

Pemate TekcTOBBIE 3a7aud apu(PMETUYECKUM CIOCOOOM U C IOMOILBIO
OpPraHM30BaHHOTO KOHEYHOTO Iepedopa BCEeX BO3MOXHBIX BAapuUaHTOB (IIpU
HEO0OXOJMMOCTHU C HAMPABJISIIOLIEH TOMOIIIBIO).

Pemate 3amaum, cojaepalie 3aBHCHUMOCTH, CBS3bIBAIOIME BEJIUYUHBI:
CKOPOCTb, BPEMSI, PACCTOSIHUE; 1I€HA, KOJTUYECTBO, CTOMMOCTH (TIPU HEOOXOAMMOCTH C
UCIOJIb30BaHUEM CIPABOYHON MHPOPMALINH).

Hcnonb3oBaTh KpaTKUE 3aMKUCH, CXEMbl, TAOIUIIbl, 0003HAYECHUS MIPU PEIICHUH
3a/1ad.

[Tonb30BaTbcs OCHOBHBIMU €IUHUIIAMHU U3MEPEHUS: 1IEHbI, MAaCChl; PACCTOSHMUA,
BPEMEHH, CKOPOCTH; BBIpaKaThb OJHHM EAWHUIIBI BEJIMYMHBI 4Yepe3 Jpyrue (mpu
HEOOXOJIMMOCTH C ONOPOM Ha CIIPABOYHYIO HH(OPMAIHIO).

W3Bnekats uHGOpMAIMIO, TPEACTABICHHYIO B TalOiauie, Ha CTOJI0YaTOM
auarpaMMe, MHTEpPIPETUPOBATh MPECTABICHHbIE JaHHBIC, MCIOJb30BATh JaHHbIC
pU pelieHu! 3a/1a4.

Haruasanas reomerpust

[Tonb30BaThCs TEOMETPUUYECKUMU MOHATUAMU: TOUYKA, IpsiMas, OTPE30K, Iy,
yroJ, MHOTOYTOJIBHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh NpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpa, HMEIUUX (QopMy
U3YYEHHBIX T€OMETPUUECKUX PUTyp.

Hcnonb3oBaTh TEPMUHOJOTHIO, TP HEOOXOJUMOCTH IO BU3YaJbHOM OIOpeE,
CBA3aHHYIO C yIJIaMH: BEpIIMHA, CTOPOHA; C MHOIOYI'OJIbHHUKAaMH: yTOJl, BEpIIWHA,
CTOpPOHA, TUaroHalb; C OKPYKHOCTBIO: PaUyC, TUAMETP, LIEHTP.

N300pakath W3y4YeHHBIE TEOMETpUYECKHE (QUTYpbl Ha HEIWHOBAHHOW W
KJIETYaTON OyMare ¢ TOMOIIBIO IUPKYJISI ¥ IMHEHKH (ITOCJIE COBMECTHOTO aHAIIN3A).

HaxonuTh MJIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHUEM C IOMOIIBIO
JUHENKH, CTPOUTH OTPE3KM 3aJaHHOM [JIMHBI, CTPOUTH OKPYKHOCTH 3aJIaHHOI'O
paauyca.

Hcnosb30BaTh CBOMCTBA CTOPOH M YIVIOB IIPSIMOYI'OJIBHHUKA, KBajapaTa Uil UX
IIOCTPOEHUS, BEIYUCIECHUS IIJIOIAAU U IEPUMETPA.

Beruncnares mepuMmeTp HW IUIOMIAAbL KBajapaTa, MNPSMOYTOJbHUKA, GUTYp,
COCTaBJIEHHBIX W3 NPSIMOYIOJBHHUKOB, B TOM 4HCIIe (QUIYp, H300paKEHHBIX Ha
KJIET4aTOM Oymare.

ITosb30BaTBCS OCHOBHBIMHU METPUYECKMMHU E€AVHHUIIAMU H3MEPEHUS JJINHBI,
IUIOLIAAM; BbIpAXKaTh OJHU €IMHHUILIBI BEIMYHUHBI Yepe3 Apyrue (Ipu HEOOXOAUMOCTH
C OMOpOH Ha CIPABOYHYIO UHPOPMAIIHIO).

PacnoznaBate mapamienenunesn, KyO, HCIOIb30BaThb  TEPMHUHOJIOTHIO:
BEpIIMHA, peOpO IpaHb, U3MEPEHHUS; HAXOIUTh U3MEPEHUS NapajuieienuIeia, Kyoa.

Boluncnsate 00bEM KybOa, mapasienenunena mo 3aJaHHbIM U3MEPEHUsiM (C
OMOpON Ha AJIrOPUTM Y4YEOHBIX JEUCTBUM), MOJb30BATHCS €IUHUIIAMU U3MEPEHUS
00BéMa.



Pemate HecnoXHBIE 3aJauyM HAa WM3MEPEHHE TE€OMETPUYECKUX BEIUYUH B
MPAKTUYECKUX CUTYalUsIX (IpH HEOOXOAMMOCTH C BU3YyaJIbHOW OMIOPOHA).

6 KIIACC

Yucia v BBIYUCJICHUS

OpueHTUpOBaTBHCSI B TMOHATUSAX U ONEpUpPOBATH Ha ©0a30BOM YpPOBHE
TEpPMUHAMH, CBS3aHHBIMU C Pa3IMYHBIMUA BUJAMU YUCEI M CIOCOOAMH UX 3allHCH,
MePEeXOIUTh (€CIU ATO BOZMOXKHO) OT OJTHOM (DOPMBI 3aMUCH YHCIIA K JPYTOM.

CpaBHUBATh U YIOPSJOUYMBATH IETbIC YMCIIA, OOBIKHOBEHHBIC U JIECSITUYHBIC
poOu, CpaBHUBAThH YUCJIA OJTHOTO U Pa3HbIX 3HAKOB.

BrinonusaTe apudmMeTrueckue NeUCTBUS C HATYPaJbHBIMU U 1IEJIBIMUA YHUCIIAMH,
OOBIKHOBEHHBIMU U JIECATUYHBIMHU JAPOOSIMH, TOJOKUTEIHHBIMU U OTPUIIATEILHBIMU
YUCJIaMHU.

BeruncnsaTh 3Ha4CHHS YUCTIOBBIX BBIPAKEHUHN, BBIMOIHATH IPUKUKY U OLICHKY
pe3yibTaTta BBIYHUCICHUM; BBITIOJHATH MPEOOpa30BaHMs YHCIIOBBIX BBIPAXKEHUM Ha
OCHOBE CBOMCTB apu(hMETUUECKHUX JEHCTBUIA.

COoOTHOCUTH TOYKY Ha KOOPAWMHATHOW TPSIMOM C COOTBETCTBYIOIIUM €M
YUCJIOM M M300pa)xkaTh YKciia TOYKAMHU Ha KOOPJWHATHOU MPSIMOM, HAXOIUTh MOIYJIb
qyuca.

COOTHOCUTH TOYKH B IPSIMOYTOJBHON CHCTEME KOOPAHMHAT C KOOpAMHATaMU
3TOU TOYKH.

OxkpyrasTh LENble 4YMciia U JeCATUYHBIE ApoOu (1Mo o0pasily), HaXOIUTh
NpUOTMKEHUS YHUCed.

YucsioBbie M OyKBEHHbIE BBIPAKEHUS

OpueHTHpOBaTbCA B TOHATHSIX U ONEPUPOBATH Ha 0a30BOM YpOBHE
TEPMHUHAMH, CBS3aHHBIMH C 3aMUCHIO CTENEHU YHUCIIAa, HAXOAUTh KBaApaT W KyO
Yylucia, BBIYKMCIATh 3HAYEHHUS MPOCTEHIINX YHCIIOBBIX BBIPAXKEHUN, COIEpKAIIUX
CTEIECHHU.

[Tonb3oBaThCs MpHU3HAKAMH JETUMOCTH (IIPU HEOOXOAMMOCTH C OMOPOM Ha
aJrOpPUTM IpaBUiia), PaCKIIabIBaTh HATYpaIbHbIE YUCIIA HA TIPOCTHIE MHOXKUTEIH.

*Tlonp30BaThCSt MACIITAOOM™, COCTABISTH MIPOIIOPIIMY U OTHOIIICHUSI.

Hcnonb3oBaTh OYKBBI AJi1 0003HAYEHUST YKCET MPHU 3aIUCH MATEMAaTHUYECKHX
BBIDOKEHUM, HAXOAUTh 3HAYCHHS OyKBEHHBIX  BBIPAKECHHH,  OCYIIECTBISSA
HE0OXOIUMbIE TIOJICTAHOBKM M TIpeoOpa3oBaHus (C OMOPOW Ha aNrOpPUTM y4eOHBIX
JEUCTBUN).

Haxonuths HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemenne TeKCTOBBIX 3a/1a4

PemaTe MHOTONIArOBBIE TEKCTOBBIC 3a/aud apU(PMETHIECKUM CIIOCOOOM C
ONOpPOW Ha BOIPOCHBIN IUIAH.

Pematp MPOCTEUIIINE 3a71a4H, CBSI3aHHBIE c OTHOLLIEHUEM,
MPOMOPIHUOHAIBHOCTIO BEJIMYMH, MPOILIEHTAMU; PellaTh TPU OCHOBHBIC 3a/laud Ha
JTpOOU U TIPOIICHTHI.

Pemate 3amaum, coaepkaliye 3aBUCUMOCTH, CBSI3bIBAIOLIUME BEJIMYHUHBI:
CKOPOCTb, BpeMs, paccrosiHue, LIEHA, KOJIMYECTBO, CTOUMOCTB;



MIPOU3BOJUTEIBLHOCTh, BpeMs, 00bEMa paldoThl, HCMNONB3YS apUPMETUUYECKUE
NEUCTBUS,  OLIGHKY, MNPUKUIKY;  [OJb30BAThCA  €AUHULAMU  U3MEpPEHUs
COOTBETCTBYIOLLUX BEIUYHH.

CocTaBisaTh OyKBEHHBIE BBIPAXKEHUS 10 YCJIOBHIO 33/1a4 MOCJIE COBMECTHOTO
aHanu3a.

N3Bnekars uHOpManuio, MPEACTAaBICHHYIO B Ta0iuIax, Ha JIMHEHHOMH,
CTOJOYATONM WM KPYroBOW JAMarpaMMax, HHTEPHpPETUPOBATh MPEICTaBICHHbIC
JaHHBIE; UCTIOIB30BATh JAHHBIC MPU PEIICHUHU 3aa4.

[IpencraBnars nHGOPMAIMIO C TOMOIIBIO TAOIMII, JUHEUHONW U CTOIOYATON
JIarpaMm.

Harusanas reomerpust

[IpuBoauTh mNpUMeEpbl OOBEKTOB OKPYKAIOIIET0 MHUpa, HMEUMX (QopMy
U3YYCHHBIX T'€OMETPUYECKUX IUIOCKMX M MPOCTPAHCTBEHHBIX (UTYp, NPUMEPHI
PaBHBIX U CUMMETPUYHBIX QUTYP.

N300paxkath ¢ MOMOIIBIO UPKYJIS, TUHEHKH, TPAHCTIOPTUPA HA HETMHOBAHHOM
M KIeTyarod Oymare H3ydeHHble IUIOCKHME TeoMeTpuueckue (Gurypel u
KOH(UTypalui, CHMMETPUYHbIE (PUTYPHI.

Nmerp mnpeacTaBieHHME O TEOMETPUYECKUX TOHATHUSX: PABEHCTBO (QUTYD,
CUMMETPHS], OCb CHMMETPHUH, LIEHTP CUMMETPUHU.

HaxoauTe BeMYMHBI YTIIOB U3MEPEHUEM C MOMOIIIbIO TPAHCIIOPTUPA, CTPOUTD
yIJbl 3aJJaHHOM BEJIMYMHBI, MOJIb30BATHCS MPU PEIICHUU 3a4ad IpaJyCHONW Mepoi
YIJI0B; Paclio3HaBaTh HA YEPTEkKAX OCTPBIN, MPSMOU, Pa3BEPHYTHIN U TYNOM YTJIbI.

BeluncnsaTh [OMHY JOMaHOM, NEPUMETP MHOIOYIOJIbHUKA, TOJb30BaThCA
€IUHULIAMH U3MEPEHUS JJIMHBI, BBIPa)KaTh OJIHU €IMHUIBI U3MEPEHHUS JJIMHBI YEpe3
IpyrHe.

HaxonuTh, ucnonb3yst 4epTEKHbIE UHCTPYMEHTHI, PACCTOSIHUA: MEXKIY ABYMS
TOYKaMH, OT TOUKH A0 MPAMOM, IJIMHY MyTH HA KBaJAPATHOW CETKE.

Boruncnars  mimomanbs  (Guryp, COCTaBIEHHBIX U3  MPSIMOYTOJIBHUKOB,
UCIIOJIb30BaTh pa30uMeHne Ha MPSIMOYTOJbHUKH, HA paBHbIE (PUTYPHI, TOCTPAUBAHUE
10 TPSAMOYTOJIbHUKA; MOJIb30BaThCd OCHOBHBIMHM €IMHHUIIAMU WU3MEPEHUS IUIOIIA/IH;
BbIpaXaTh OJIHU €IMHHUIBI U3MEPEHHs IJIOUIaAN Yepe3 Apyrue (mpu HeoOXOAUMOCTH
C OIOPOI Ha CIIPaBOYHYIO HH(OPMALIUIO).

Pacno3HaBaTh Ha MOAENAX U HM300pPAKEHUAX MUPAMHUIY, KOHYC, LMIMHIP,
HCIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, TpaHb, OCHOBAHUE, PAa3BEPTKA.

N300paxkaTh Ha KieT4aTON Oymare MpsSIMOYTOIBHBIN MTapaJlIeIeTUIIEI.

Bberauciare 00b€M NPSIMOYTOJBHOIO MNapajuiefenuneaa, Kyoa, MoJib30BaThCs
OCHOBHBIMHU €IMHUIIAMHU U3MEpeHHs] 00bEMA; BbIpaXaTh OJHU €AMHHIIBI U3MEPEHUS
o0BéMa yepe3 apyrue (C omopor Ha CIIPaBOYHYIO HH(OPMAITHIO).

PemaTte HecnoXHBIE 3a7aud HAa HAXOXKJIECHHE TIE€OMETPUYECKUX BEIMYHMH B
MPAKTHYECKUX CUTyalusX (IpU HEOOXOJUMOCTH C BU3YAJIbHOM OMOPOif).

OETEPAJIBHAA PABOYAS ITIPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA». 7-9 KIIACCBbI
Hesn n3yyeHust yueOHOro Kypca



Anrebpa sBIsSE€TCSs OAHUM U3 OIOPHBIX KYpCOB OCHOBHOW IIKOJIBI: OHA
o0ecreynBaeT M3y4YeHUE APYTHX AUCLUIUIMH, KaK €CTECTBEHHOHAy4YyHOTo, TaK U
I'YMaHUTApHOTO IUKJIOB, €€ OCBOEHUE HEOOXOJIMMO AJIA MPOJOJIKEHHsT 00pa3oBaHuUs
U B NOBCEAHEBHOU xu3HU. Pa3Butre y oOydaromMXcs HAayYHbBIX MPEACTaBICHUH O
MPOUCXOKIECHUN
U CYIIHOCTH alire0pandyeckux aOCTpakiui, croco0e OTpakeHUsi MaTeMaTH4YeCKOU
HAayKOM SIBIEHUW M MPOIECCOB B MPUPOJAE M OOLIECTBE, POJU MATEMaTUYECKOTO
MOJICJIMPOBAHUS B HAYYHOM TO3HAHUU U B MPAKTHKE CIOCOOCTBYET (POPMUPOBAHUIO
HAy4YHOT'O MHUPOBO33PEHUSI U KAYECTB MBILUICHUS, HEOOXOJUMBIX AJI aJanTaluu B
COBpPEMEHHOM LHM(poBOM oOIiecTBe. M3ydeHue anredOpbl €CTECTBEHHBIM 00pa3oM
o0OecrieynBaeT  pa3BUTHE  yMeHUs  HAOMOJaTh,  CpPaBHUBATb,  HAXOAUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTHU MBIILIJIEHUS, CIIOCOOHOCTH
apryMeHTUPOBAaHHO OOOCHOBBIBATH CBOU JEHCTBUS W BBIBOJbI, (POPMYyIHUpPOBAThH
ytBepkaeHuss. OcBoeHHe Kypca anreOpbl oOecreuMBaeT pa3BUTHE JIOTMUECKOIO
MBIIUICHUST OOYYalOIIMXCsl: OHU HCTOJB3YIOT JICNYKTHUBHBIE W WHIYKTHUBHBIC
paccyxkaeHusi, 0000IIeHne M KOHKpeTHU3aluio, abCcTparupoBaHUE U aHAJOTHUIO.
OOyuenue anrebpe mpeArnojaraeT 3HAYUTENbHBIH O00BEM  CaMOCTOSTENHHOMN
JESTENbHOCTH  OOYyYaIoIIUXCS, IOATOMY CaMOCTOSITEIbHOE — pelleHue  3ajad
€CTECTBEHHBIM 00pa3oM SBJSETCS pealu3aluel eATeIbHOCTHOIO IMPUHIUIA
oOy4eHUsI.

B crpykrype mnporpamMmbl y4eOHOTO Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHUMAIOT COJIEPKATEIbHO-METOANYECKHE JHHUU: «Yucna wu
BBIUUCIICHUS»; «ANredpanueckie BBIPAXKEHUS»; «YpaBHEHUS W HEPaBEHCTBAY;
«DyHkuun». Kaxnaas u3 3TUX coaepKaTelbHO-METOANYECKUX JJUHUN pa3BUBAETCS Ha
NPOTSKEHUU TPEX JIET M3YUYEHUs Kypca, €CTECTBEHHBIM OOpa3oM MeperuieTasch U
B3aMMO/JICHCTBYS C IPYTUMHU €ro JHHHAMHU. B Xoxe m3ydeHus: Kypca o0ydaromumcs
OPUXOJUTCA JIOTUYECKH PACCYKIaTh, HCHOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3U ¢ 3TUM 11€7€c000pa3HO BKIIOUYUTH B MPOrPaMMY HEKOTOPHIE OCHOBBI
JIOTUKH, TIPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/ielibl MATEMAaTUYECKOTO 00pa30oBaHUs U
CIIOCOOCTBYIOIIME  OBNAJCHUIO  OOYy4YalOIIMMUCS  OCHOB  YHHUBEPCAJIbHOTO
MaTeMaTU4ecKoro  si3blka. TakuM  o0Opa3oMm, MOXKHO  yTBEp)KIaTh, 4YTO
COJIEPKATENIbHON U CTPYKTYpPHOH OCOOEHHOCTBIO Kypca «Auredpay SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxanue nuHUM «Yuclla HW  BBIYUCICHUS» CIYKUT OCHOBOW ISt
JaJIbHEHIIET0 W3Y4YeHHUsS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYaroIIMXCS
JIOTUYECKOTO MBIIUICHHSI, (DOPMUPOBAHUIO YMEHHUS TOJ30BAThCS aNTOPUTMaMH, a
TaKk)Ke MPUOOPETEHUIO MPAKTUYCCKUX HABBIKOB, HEOOXOIUMBIX /I TOBCETHEBHOU
AKU3HU. Pa3BUTHE MOHATHA O YKCIIE B OCHOBHOM LIKOJIE CBSI3aHO C PAllUOHAJIbHBIMU U
HUPpAMOHATBHBIMHA YWCIaMU, (OPMHUPOBAHUEM TPEACTABICHUN O JEWCTBUTEIHLHOM
quciie. 3aBEpLICHUE OCBOEHUS YHCIOBOM JIMHUM OTHECEHO K CTaplIeMy 3BEHY
o01iero oOpa3oBaHusl.

Conepxanue IByX anreOpanyecKux JMHUN — « AJareOpanuecKkue BBIPAXKEHUS
u «YpaBHEHUSI U HEPABEHCTBA» CHOCOOCTBYET (POPMHUPOBAHUIO y OOYYarOIIHXCS
MaTeMaTH4eCKOro amnmnapaTta, HEOOXOJMMOro JUisi pelleHUs 3ajlad MaTeMaTHKH,
CMEXKHBIX TPEJIMETOB U MPAKTUKO-OPHUEHTUPOBAHHBIX 3ajlad. B OCHOBHOW miKoJie



y4eOHBbII MaTepuan TPYNIUPYETCs BOKPYr palUMOHAIBbHBIX BbIpaKeHHH. AnreOpa
JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTUKH KakK s3bIKa JUIsl TOCTPOEHUS] MATEMATUYECKHUX
MOJIeNIel, ONMUCAHUsl MPOIIECCOB M SBJICHUU peanbHOro mupa. B 3amaunm oOyuyeHus
anredpe BXOJAT TaKXKE JaJbHEHIIEe pa3BUTHE AJITOPUTMHYECKOrO MBIIJICHUS,
HEO0OXOIMMOI0, B YAaCTHOCTH, JIJII OCBOEHHUS Kypca HH(QOPMATUKH, U OBJIaJCHHE
HaBbIKAMHM JI€YKTUBHBIX paccyxkiaeHui. IlpeoOpa3oBanue CHUMBOJBHBIX (QopM
BHOCUT CBOH crnenuuyecKkuid BKJIAJ B pa3BUTHE BOOOpPaKEHHUS, CIIOCOOHOCTEH K
MaTeMaTU4eCcKOMY TBOPUECTBY.

Copepxanue (hyHKUHOHATBHO-TPAPUYECKON JIMHUM HALEJIEHO Ha IOIy4YeHHE
IIKOJIbHUKAMHU 3HAaHUN O (PYHKIMSAX KaK BaKHEHIIed mMaTeMaTH4YeCKOW MOJENu s
ONMMCAHMSI U UCCIENOBAHUSA Pa3HO-O0PA3HBIX MPOLECCOB U SABICHUNW B NPUPOJAE U
obmiectBe. M3yueHue 3Toro Marepuanga CHOCOOCTBYET Pa3BUTHIO Yy OOyHarOLIUXCs
YMEHHS UCIOJIb30BaTh PA3IMUHbIE BbIPA3UTEIbHBIE CPEACTBA S3bIKA MATEMATHUKU —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduyeckue, BHOCUT BKjIaa B (GOpMHUpPOBAHUE
NpeICTaBICHUI O POJIK MAaTEMATUKHU B Pa3BUTUU [IUBUIIN3AIMHN U KYJIbTYPBHI.

MecTo y4eOHOro Kypca B y4eOHOM IUIaHe

CornacHo ywyeOHOMY IUTaHy B 7-9 Kiaccax wu3ydaercss YYeOHBIH Kypc
«AnreOpa», KOTOPBIA BKJIIOYAECT CIEAYIONIME OCHOBHBIE pa3/elibl COJEp KaHMS:
«Yucna ¥ BBIYMCIEHUS», «AJreOpandyeckue BBIPAKEHUS», «YpPaBHEHUS U
HepaBeHCTBa», «DyHKIUNY.

VY4eOHpIN NaH Ha U3ydeHue anredpel B 7-9 Kiaccax OTBOAUT HE MeHee 3
y4eOHBIX 4acOB B HEJEII0 B TEUEHHE Ka)JO0ro roja oOyueHus, BCETO 3a TpU roja
o0ydenus — He MeHee 306 yueOHBIX YacoB.

COJEPXAHUE YUEBHOI'O KYPCA «AJI'EBPA» (II0 TOAAM OBYUYEHN )
7 KIIACC

Yucaa v BIYMCICHUSA

JpoO6u OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OJHOW (OpPMBI 3amHCH
npobeit k gpyroi. IloHsATHe panmWoOHANBHOTO 4YHCIA, 3alKCh, CpPaBHCHHE,
VOOPSAIOYUBAHUE  pPAllMOHATBHBIX  YHceN.  ApudMeTHyecKue  JEHUCTBUS  C
pallMOHAIBHBIMHA 4HCIIaMu. PelieHue 3agady U3 peajpHOM MPAKTUKU HA 4acTH, Ha
TPOOH.

CrereHb C HaTypaJdbHBIM TIOKa3aTEJEM: OTpECIICHHne, MpeoOpa3oBaHNe
BBIpaKEHUI Ha OCHOBE OMPE/ICICHUS, 3aMUCh OOJIBIIUX YHUCE]L.

[IporeHThl, 3amuch TPOLIEHTOB B BUJE IpoOU U ApoOHM B BUAE MPOILIEHTOB. Tpu
OCHOBHBI€ 33]1a4/ HAa MPOLIEHTHI, PEIICHUE 3a/1a4 U3 PEAIbHON TPAKTUKH.

[IpumeHeHre NPHU3HAKOB  JEIMMOCTH, pa3l0KEHUE HA  MHOXKHWTEIH
HaTypaJIbHBIX YUCET.

PeanbHble  3aBUCHMMOCTH, B TOM  4uciae TmpsMas W oOparHas
MPONOPLIMOHAIBHOCTH.

AuredOpanyeckue BbIpaKeHUA

IlepemeHHBIE, YKMCIIOBOE 3HAYEHUE BBIPAXKEHUSA C MEpEeMEHHOU. [lomycTtrmblie



3HA4YECHUS IMEepeMEHHbIX. [IpencraBiieHUEe 3aBUCHMOCTH MEXIY BEIMYMHAMHU B BHJE
(dopmyiibl. Beruucnenus no gpopmymnam.

[IpeoGpa3oBanrie OYKBEHHBIX BBIPAXKEHUM, TOXKIECTBEHHO PaBHbIE BBIPAKEHUS,
npaBuwia npeoOpa3oBaHUs CYMM M NPOU3BEICHUM, MpaBUia PACKPBITUS CKOOOK H
MPUBEICHUS MTOTOOHBIX CIaraeMbiX.

CBOIICTBa CTENEHU C HATYpPaJIbHBIM ITOKA3aTEIIEM.

OnHowreHsl 1 MHOrowjieHbsl. CreneHb MHoOroujieHa. Ciio)KeHue, BBIYUTAHME,
YMHOKEHUE MHOTOWJIEHOB. DOpMyIIbl COKPAIIEHHOTO YMHOKEHUS: KBAAPAaT CYMMBI U
KBagpaT pazHocTH. PopMmysia pa3HOCTH KBaApaTroB. Pa3nokeHre MHOIOWICHOB Ha
MHOHUTEH.

YpaBHeHus

VYpaBHeHUEe, KOpPEHb YypaBHEHUs, IMpaBujia MpeoOpa3oBaHMsl ypaBHEHUS,
PAaBHOCHJIBHOCTh YPaBHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOM IIEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YpaBHEHUs, PELICHHUE JIMHENHBIX ypaBHEHHUI. COoCTaBlIeHHE YPABHEHUN IO YCIOBHIO
3ajaud. PeleHne TeEKCTOBBIX 3a/1a4 ¢ MTOMOIIbIO YPABHEHHIA.

*JluHeliHOE ypaBHEHHUE C JBYMs IIEPEMEHHBIMU U ero rpaduk 2. CucreMa IByX
JUHEWHBIX YpPAaBHEHUN C JAByMS IEPEMEHHBIMH. PelieHue CcucTteM ypaBHEHUM
crocobom mojicTaHOBKU. [IpuMepsl perieHus: TEKCTOBBIX 3a7a4 ¢ MOMOIIbIO CUCTEM
YPaBHEHUM.

DOyHKUMHA

Koopaunara touku Ha npsiMoil. UucioBble MpoMeEXYyTKU. PaccTosiHue Mexnay
IBYMsI TOYKaMH KOOPJIUHATHOU MPSIMOiA.

[MpsmoyronpHasi cucrema koopauHat, ocu OX m Oy. Abcmmcca W opauHaTa
TOYKM Ha KOOpAWHATHOW riockocTd. [Ipumepsl rpadukoB, 3aJaHHBIX (QopMyIamu.
Urenue rpadvKoB peaabHbIX 3aBUCUMOCTEH.

[ousitue Gynkimn. ['paduk dynkuuu. CroiictBa GpyHkuuii. Jlunelinas QyHkiwus,
e rpaduk. I'papuk pyuxkumu Yy = kx + b. *I'paduueckoe pemieHue JIHHEHHBIX
YpaBHEHUMN U CUCTEM JIMHEHHBIX YPaBHEHUM ™.

8 KUIACC

Yucsa 1 BBIYUCICHUSA

KBagpartueiii kopenbs u3 uucia. *[loHsatre 00 uppalMOHATBHOM YHCIIE.
JlecsTuunble TPUOIMHKSHHST UppalMOHAIBHBIX uncen™. CBoicTBa apuMeTHIeCKuX
KBaJpaTHbIX KOPHEH U UX NMPUMEHEHUE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAKEHUHN U
BBIYUCIICHUSAM. */[eliCTBUTEIBHBIC YHCTa™.

Crenens ¢ 1eabIM NOKazaTesneM u e€ cBorictBa. CTaHiapTHas 3aIlKCh YKCTA.

Auredpanyeckue BbIpaKeHUA

KBangpaTHbiil TpEXuiieH; pa3noKeHUue KBaApaTHOTrO TPEXUJIEHA Ha MHOKUTEIIH.

AnreOpandeckass ApoOb. OCHOBHOE CBOWMCTBO anreOpandeckoil apoow.
CnoxeHue, BBIUMTAHHE, YMHOXXEHHE, JIeJIeHHE  anreOpanyeckux  JpooOeil.
PanrionanbHbie BBIpAKEHUS U UX PEeoOpa3OBaHUE.

2 3,I[CCL n aajce * * 0003HAYECHBI TEMbI, U3YUCHNC KOTOPLIX MMPOBOAUTCA B O3HAKOMHUTCIIbHOM ILJIAHC. Heaaror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOoro Marcpuaja.



YpaBHeHUs M HEPABEHCTBA

KBagpatHoe ypaBHeHHE, (opMynna KOpHEH KBaJIpaTHOro ypaBHeHHs. *Teopema
Buera*. Pemenne ypaBHeHUH, CBOAALINXCS K JIMHEHHBIM U KBagpaTHBIM. [IpocTeiimme
IpOOHO-pALIMOHATIEHBIE YPaBHEHHUS.

*T'paduueckas uHTEpHIpETaMsI ypaBHEHUHN C ABYMS MEPEMEHHBIMU U CHCTEM
JUHEWHBIX ypaBHEHUH ¢ JABYMs TNiepeMeHHbIMH™. [IpuMepbl pemieHus cucteMm
HEJIMHEWHBIX YPaBHEHUN C IBYMsI IEPEMEHHBIMU.

Perienrie TeKCTOBBIX 3aj1au aareOpandyeckuM CrocoooM.

HucnoBble HEpaBEeHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHOUW NEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTembl JIMHEMHBIX HEPABEHCTB C OJJHOM NIEPEMEHHOM.

DyHKUUH

[Honstue Gpynkuuu. OONACTh ONpeAeNieHUs U MHOKECTBO 3HAUEHUH (PYHKIIUH.
CrniocoObI 3aanust QyHKIUMA.

I'padpux ¢ynkumu. Yrenune cBorictB PyHkiuu mno e€ rpaduky. [Ipumeps
rpadukoB GyHKIHMA, OTPaXKAIOIINX peaTbHbIE POIECCHI.

CDyHKIII/II/I, OIIUCBhIBAOIINEC TIPAMYHO U 06paTHy10 MPpONMOPIMOHAJIBHBIC

k
3aBUCHUMOCTH, uX rpapuku. @DyHxmmm Yy = X%, y = X3,y = /X, y = <

*I'paduueckoe perieHne ypaBHEHHU U CUCTEM YpaBHEHUM *.

9 KUIIACC

Yucaa v BIYMCICHUSA

PanvonanpHble yucna, *UppanvoHaIbHBIE YMCIa, KOHEUHbIE U OECKOHEUYHBIE
JeCATUYHbIE TpoOU. MHOMXKECTBO JEHCTBUTEIBHBIX YUCEN; NEHCTBUTEIBHBIC YHCIIA
Kak 0€CKOHEYHBIE JECATUYHBIC ApoOu. B3auMHO 0HO3HAYHOE COOTBETCTBUE MEXIY
MHOECTBOM JICMCTBUTEJIbHBIX YUCET U KOOPAUHATHOU MPSMOIA.

CpaBHeHUE  JCHCTBUTENBHBIX  YHCEN, apuMETUYECKUe JACHCTBUS  C
JEHCTBUTEIHHBIMH YUCTAMU ™.

Pa3mepbl OOBEKTOB OKPYKAIOIIETO MHUpPa, JJIMUTEILHOCTh MIPOIECCOB B
OKPYKaIIEM MUPE.

[Tpubnux€HHoe 3HaUEHWE BEIMYUHBI, TOUHOCTH NpubOIMxeHus. OKpyrieHue
yucen. [[pukunka u oneHka pe3ynbTaTOB BEIYMCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIuneiiHoe ypaBHeHuE. PenieHne ypaBHEHUM, CBOASIUXCS K JTUHEUHBIM.

KBanpatnoe ypaBHeHue. PemieHne ypaBHEHUWN, CBOASIIMXCS K KBaJIpPaTHBIM.
bukBanpataoe ypaBHeHue. *[Ipumepsl pemieHuss ypaBHEHUW TPEThedl U YETBEPTOM
CTEeTIeHEH pa3I0’KeHUEM Ha MHOKHUTEIIH .

Pemienrie 1poOHO-pallMOHANIBHBIX YPABHEHHUIA.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandeckKiuM METOIOM.

VYpaBHeHue c AByMsl NEpeMEHHbIMU U ero rpaduk. Pemienuwe cucteM AByX
JIMHEMHBIX YPAaBHEHUU C JBYMsI MEPEMEHHBIMU. PelieHne cucrem NByX ypaBHEHUH,
OIHO M3 KOTOpBIX JIMHEHHOEe, a Jpyroe — BTOpoil crenenu. ['paduueckas
VMHTEPNPETALNS] CUCTEMbI YPABHEHUH C IByMS IEPEMEHHBIMHU.



Pelriienrie TEKCTOBBIX 3aj1au alreOpandyeckuM CrocoooM.

HucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue JMHENHBIX HEPABEHCTB C OJHOM IlepeMeHHOM. Pemienue cucreM
JUHEWHBIX HEPABEHCTB C OJHOM InepeMeHHOW. KBaapaTHble HepaBEeHCTBaA.
I'paduueckass uHTEpHpeTalisi HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

DyHKUUH

KBagpatuunas ¢yukuus, e€ rpadpuxk u cpoiictBa. Ilapabona, KoopauHaThI
BEPIIMHBI TapadOoIbl, 0Ch CAMMETPUHU MapaboJIbI.

['paduku GyHKIHII: y = kX, y = kx + b, y = X%
y = +x,y = SI/II/IX CBOMCTBA.

YucaoBble M0CI€10BATEILHOCTH M NIPOrPEeCCUH

[loHsiTHE 4YMCIOBOM MOCIENOBATEIBbHOCTH. 3aJaHUE TOCIEI0BATEIbHOCTU
peKyppeHTHOI popmMynoi u hopmysoit N-ro wieHa.

Apudmernyeckas U TreoMerpuueckas mnporpeccur. PopMmynbl N-ro ujieHa
apu(PpMETUIECKON U TE€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBHIX N YJIEHOB.

*N300pakeHne YICHOB apu(METUYECKOW W TEeOMETPUYECKOW TMPOTpECcCHid
TOYKAMU Ha KOOPAMHATHOM IUIOCKOCTHU. JIMHEHMHBIM M DKCIIOHCHIMAJBHBIM pPOCT.
CnoXHBIC TTPOIIEHTHI ™.

[JTAHMPYEMBIE ITPEIMETHBIE PE3YJIbTATBI OCBOEHUS
®EJIEPAJIBHOV PABOYEN I[TPOT'PAMMBI KYPCA «AJITEBPA»

OcBoenue yueOHOro Kypca «AnreOpa» Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus JIOJDKHO OOecrneuuBaTh JOCTIKEHUE CHEAYIOIMX MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YNIHTATOB:

7 KIIACC

Yucaa v BIYMCICHUSA

BeimonHATh, couyeTass yCTHbIE W THUCHMEHHBIE MNPUEMBI, apumeTHUecKue
JNEUCTBHS C PALMOHAIBHBIMU YHCIIAMM.

HaxonuTh 3HaueHHs] YHCIOBBIX BBIPAXKEHHI; NPUMEHATH pPa3HOOOpa3HbIE
CrocOOBl M TPUEMBI BBIYHMCICHUS 3HAYEHUW JPOOHBIX BBIPAKECHUU, COAEPIKAIINX
OOBIKHOBEHHBIC U JIECATUIHBIE TPOOH.

[lepexoguth OT omHON (HhOpPMBI 3amuMcy 4YHced K Jpyroi (mpeoOpa3oBbIBATH
JECATUYHYIO Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO NECATHYHYIO apoOb). CpaBHUBATH H
YOOPSIA0YMBATH PALIMOHATBHBIE YHCIIA.

OKpyrJIsITh YHcCa.

BbINOMHATh IPUKHUIKY U OLEHKY pe3ysibTaTa BbIYMCICHUM, OLICHKY 3HAYEHUU
YHUCJIOBBIX BBIPAKEHUH.

BoInonHsATh JEWCTBUS CO CTENEHSMU C HATypalbHBIMHM IOKa3aTelsaMu (C
OMOpOil Ha CIIPABOYHYIO MH(POPMAIIHIO).

[IpuMeHsTh MpU3HAKU JEIUMOCTH, PA3JI0OKEHHE HA MHOXKHUTEIIN HAaTypalbHbIX



YHCElL.

Pemate mpocteliiiiue MpakTUKO-OPUEHTUPOBAHHBIC 3a/aud, CBS3aHHBIE C
OTHOIICHHEM  BEJIMYHUH, MPOIMOPIIMOHATFHOCTBIO ~ BEJTUYMH, MPOLIEHTAMU;
MHTEPIPETUPOBATh PE3YJIbTATHI PEIICHUS 3a7ad C YYETOM OTpaHUYEHUM, CBSI3aHHBIX
CO CBOMCTBAMH pacCMaTpPUBAEMbIX OOBHEKTOB.

AJireOpanyecKue BbIpasKeHHU s

OpueHTUpOBaTbCSI B TMOHATUSX W ONEpUpPOBaATH Ha ©0a30BOM YpPOBHE
anreOpanyecKkoil TepPMUHOJIOTUEN U CUMBOJIUKOM.

Haxonuth 3HaueHusi OYKBEHHBIX BBIPQXKCHMM TMpU 3aJlaHHBIX 3HAYCHUSIX
NIEPEMEHHBIX.

BrinonusaTe npeoOpa3oBaHus 1IEJI0TO BBIPAKEHHUS] B MHOTOYJICH MIPUBEICHUEM
NMOJI00HBIX CJIAraéMbIX, PACKPBITUEM CKOOOK.

BoeINoHATh yMHOXKEHHE OJIHOWIEHAa Ha MHOTOWIEH W MHOTOWIeHa Ha
MHOT'OYJIEH, MPUMEHATh (POPMYJIbI KBaJpaTa CyMMbI M KBajpaTa pa3HOCTH (C OMOpoi
Ha CIIPaBOYHYIO UH(POPMAITHIO).

OcymiecTBIsATh Pa3ioKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHHUS 32 CKOOKM OOIIEro MHOXHUTENS, TPYNIUPOBKH ClIaraeMbIX, MPUMEHCHUS
dhopMysT COKpaIIEHHOTO YMHOXKEHHUSI (C OTOPO Ha CIIPABOYHYIO HH(GOPMAIIUIO).

[TpumensTh TpeoOpa3zoBaHUsi MHOTOUJICHOB JIJIsl PEIICHUs Pa3IUYHBIX 3a7a4 U3
MaTeMaTHKH, CMEKHBIX ITPEAMETOB, U3 PEATBHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypajlbHBIMHU IOKA3aTENsIMH IS
npeoOpa3zoBaHus BEIPAKEHUM (C OTIOPOI Ha CIIPABOYHYIO HHPOPMALIUIO).

YpaBHeHUs U HEPABEHCTBA

Pematy nuHElHBIE ypaBHEHUSI C OJHOM IEPEMEHHOW, MpPUMEHSA MpaBUia
nepexoqa OT UCXOJAHOTO YPaBHEHHS K paBHOCUIBHOMY eMy. [IpoBepsTh, ABIsIETCS 1
YHUCJIO0 KOPHEM YpPaBHEHUSI.

Nmetrs mpenctaBieHue O rpa@UUYEeCKUX METOAaX MPU PEIICHUU IJTUHEWHBIX
YPaBHEHUHN U UX CUCTEM.

[lonOupaTes mnpuMepbl map dYHCEN, SBISIOMIUXCS PEIICHUEM JUHEHHOTO
YpaBHEHUS C IBYMS IEPEMEHHBIMH.

Ctpouth B KOOPJMHATHOMN IIOCKOCTH rpaduK JTUHEHHOTO YpaBHEHUS C ABYMSI
MEePEMEHHBIMH; TOJIB3YSACh TPAPUKOM, TPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemiate cucteMbl JBYX JIMHEHHBIX YPABHEHUU C ABYMS NIEPEMEHHBIMHU, B TOM
quciie rpa@uiecKku (¢ Ormopoit Ha ATOPUTM YIEOHBIX JEHCTBH).

CoctaBiaTh (IOCJIE COBMECTHOTO aHajiu3a) W pellaTh JUHEHHOE YpaBHEHUE
WU CHUCTEMY JIMHEHHBIX YpaBHEHHMI MO YCIOBHUIO 3ajJauyd, WHTEPIPETUPOBATH B
COOTBETCTBHUH C KOHTEKCTOM 33J]a4 MOJIYYEHHBIN PE3YIbTAaT.

Koopannarel u rpadpuxku. @yHKIUU

N3obpaxaTh HA KOOPJMHATHOW MPSMOM TOYKH, COOTBETCTBYIOIIUE 3aJJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KU, MHTEPBAJIbI; 3aMUCHIBATh YHCIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM SI3bIKE.

OTMeuaTh B KOOPAMHATHOW MJIOCKOCTHM TOYKH MO 3aJaHHBIM KOOpJHMHATaM;
CTpOHTH rpaduku TUHEHHBIX QyHKIHA. CTpouTh rpaduk Gyrakmuu y = kx + b.

OnuchiBaTh € MOMOIIBIO (PYHKIMM HW3BECTHBIE 3aBUCUMOCTH  MEXKAY
BEJIMYMHAMH ([0 QJITOPUTMY Y4EOHBIX JEMCTBUM): CKOPOCTh, BPEMS, PACCTOSHUE;



1I€Ha, KOJIMYECTBO, CTOUMOCTD; IPOU3BOAUTEIBHOCTh, BpEMs, 00BEM padOTHI.
HaxoauTe 3HaueHue pyHKIMH 110 3HAYEHUIO €€ apryMeHTa.
[lonumate rpaduyeckuid cnocod MNpeACTaBICHUS M aHaidu3a MHGPOpPMALNH;
M3BJIEKATh U MHTEPHPETUPOBATh MHPOPMALIMIO U3 IPaUKOB PEANbHBIX MPOLIECCOB U
3aBUCUMOCTEM.

8 KUIACC

Yucia v BBIYUCJICHU S

Hcnonb3oBaTh HayajdbHBIE MPEJICTABICHUS O MHOXKECTBE JACHCTBUTEIBHBIX
qyuces I CPaBHEHUS, OKPYIJICHUS W BBIUMCICHHUM; M300pakaTh JEHCTBUTEIIHHBIC
YyuCcia TOYKAMU Ha KOOPJAVMHATHOU MPSIMOM.

[IpuMeHsaTh TOHSATHE apUPMETUUECKOro KBAJAPATHOTO KOPHS;, HAXOIUTh
KBaJIpaTHbIE KOPHU, HCIOJB3Yysl MNpPU HEOOXOJMMOCTH KaJbKYyJATOP; BBHITIOIHATH
npocTeiimmre mpeoOpa3oBaHUs BBIPAXKEHHUH, COJAEpIKAIIUX KBaJApPaTHbIC KOPHH,
VCIOJIb3YsI CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3amucu OOJBIIMX M MajbIX YHUCEI C MOMOIIBIO JECATUYHBIX
npoOeii u creneHelt yucia 10.

AJireOpanvecKne BbIpasKeHHU s

[IpyMeHAT, TOHSATHE CTENEHWM C I[EeJIbIM  TOKa3aTesieM, BBINOJHATH
npeoOpa3oBaHusl BBIPAKEHUHM, COJIEP)KALIUX CTENEHH C IENbIM ToKa3areiaeM (C
UCIIOJIb30BAaHUEM CIIPABOYHON MHPOPMALINH).

BbINOJIHATE HECIIOKHBIE TOXKAECTBEHHBIE MPEeOOpa3oBaHUS pPAIlMOHATBHBIX
BBIp@KEHUU HA OCHOBE MPaBWJI ACHCTBUN HaJ MHOTOWICHAMH U aire0pandyecKuMu
TPOOSIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXWICH HA MHOKHUTEIH.

[TpumensTs npeodpa3oBaHus BHIPAKEHUN JIs PEUICHUS Pa3UYHBIX 3a]a4 U3
MaTE€MAaTHKH, CMEKHBIX IIPEAMETOB, U3 PEaJIbHON MPAKTHKHU.

YpaBHeHUs 1 HEPABEHCTBA

PemaTte nurHElHbBIC, KBAJIpaTHbIE YpaBHEHUS (C MCIOJIb30BAHUEM CIIPABOYHOM
uH(bOpMaIK) U palMOHAJIbHBIE YPAaBHEHUS, CBOJSIIMECS K HHUM, CHCTEMBI JBYX
YPaBHEHUU C IByMsI IEPEMEHHBIMU.

[IpoBOIUTE MPOCTEUIINE HUCCIEAOBAHUS YPABHEHWU M CHUCTEM YpPaBHCHUH, B
TOM YHCIIE C TPUMEHEHUEM rpadudecKuX MpeACTaBICHUl (yCTaHABIUBATh, UMEET JIU
YpaBHEHHE WJIM CUCTEMa YPAaBHEHUN pEUIECHHUs, €CIIM MUMEET, TO CKOJbKO, U Ip.) C
OMOpOH Ha aITOPUTM YUEOHBIX JEHCTBUI.

[lepexoauTh OT cIOBECHOW (OPMYITHPOBKH 3amadu K €€ anreOpanveckoiu
MOJIEIA C TOMOIIBIO COCTAaBJICHHS YPAaBHEHUS WIM CUCTEMbl YypaBHEHUH,
MHTEPNPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJ1a4d MOJYYEHHBIN PE3yIIbTAaT.

[IprMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLCHKHU; PEIIATH
JUHCWHBIC HEPABEHCTBA C OHOM NMEPEMEHHOW M MX CHCTEMBI; JIaBaTh TpapUICCKYIO
WJUTIOCTPALMIO MHOKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUA

OnepupoBaTh Ha 0a30BOM YpOBHE (YHKIIMOHAIbHBIE TMOHSATUS U SI3BIK
(TepMHUHBI, CUMBOJUYECKHE O0O3HAUYEHUS); OMNPEAEsATh 3HAUYEHUE (PYHKUHUH IO



3HAYCHMIO apTyMEHTa; OIIPEAEIIATE CBOMCTBA (QYHKIMH 110 €€ rpaduKy.
CtpouTh rpaduKy 3J1eMEHTapHBIX QyHKIMH Bua , Y = X%, ¥y = x5,y =+/x ,

k o o ..

Y= =; omnuchiBaTh CBOWCTBAa 4YHUCJIOBOM ¢yHKIMUM 10 €€ Trpaduky (Tpu
X

HEOOXOJMMOCTHU C HAMPABJISIIOLIEH TOMOIIBIO).

9 KUIIACC

Yuciia ¥ BIYUCTCHUSA

CpaBHUBATH U YyNOPSAOUYNBATH PALIMOHAIIBHBIE U UPPALMOHAIIBHBIE YU CIIA.

BrinonusaTes apudmeTndyeckue NEUCTBUS C pallMOHATBHBIMU YHCIIAMH, COUYETast
YCTHBIE W THCHBMEHHBIE TPUEMBI, BBIMOJHATh BBIYUCICHUS C UPPALMOHAIBHBIMU
YUCIIaMHU.

Haxonuth 3HaUeHMs CTENEHEN ¢ LEIbIMU MOKA3aTENsIMU U KOPHEH; BRIUUCIATh
3HAYEHUS YUCIOBBIX BBIPAKEHUI.

OKpyraarh JACUCTBUTENBbHBIE YKCIA, BBINOJIHATh MPUKUAKY pe3yJibTara
BBIYUCIICHUH, OLIEHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHEHUS ¥ HEPABEHCTBA

Pemiats nuHelHbIC U KBAJpaTHBIE YPABHEHUSI, YPABHEHUS, CBOJAIIMECS K HUM,
pocTelIe APOOHO-pallMOHABHBIC YPAaBHEHUS.

Pemare mnpocreimme CUCTEMBI JABYX JIMHEWHBIX YPAaBHEHHUM C JABYMs
IIEPEMEHHBIMU M CHUCTEMBI JBYX YpPAaBHEHUW, B KOTOPBIX OJHO YpPaBHEHHUE HE
ABJISIETCS IMHEUHBIM (IT0 BU3YaJIbHOU OIOpe).

Pemate mnpocTeiilirie TEKCTOBBIE 3aJayd  alreOpanyecKuM CIIOCOOOM C
IIOMOIIBI0 COCTAaBJICHUS YPaBHEHUs WM CUCTEMbl JBYX YPaBHEHUH C JAByMs
IIEPEMEHHBIMH.

[IpoBOAUTH MPOCTEUIINE HUCCIECIOBAHUS YPABHCHUM W CUCTEM YPAaBHCHUU, B
TOM YHCIIE C IPUMEHEHHEM rpaduIecKuX MpeACcTaBlIeHNi (yCTaHABINBATh, UMEET JIU
YpaBHEHHUE WM CUCTEMA YPAaBHEHUW PEUIECHHUS, €CIIH UMEET, TO CKOJIBKO, U TIp.).

Pemats nuHeliHblE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300paXkaTh
pELICHUE HEPABEHCTB HA YHCIOBOM NPSIMOW, 3aMKCBHIBATH PELICHHE C MOMOIIBIO
CHMBOJIOB.

PemaTte cucTeMsl IMHEWNHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAKOIINE
KBa/IpaTHOE HEPABEHCTBO; N300PaKaTh PEIICHHE CUCTEMbl HEPABEHCTB Ha YHCIIOBOM
MPSIMOM, 3aIMCHIBATH PEUIEHHUE C TOMOILIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPH PEIIEHUN PA3JIUYHBIX 3a/1a4.

DyHKUUA

Pacno3naBath (QyHKIMM U3y4eHHBIX BHAOB. [loKa3bIBaTh CXEeMaTHYECKU
pacroyioKeHHe Ha KOOPAWHATHOM IMIOCKOCTH rpadukoB ¢yHkuui Buma: Yy = KX,

K .
y=kx+b ,y=ax®+bx+c,y=x3y =+x,y= — B 3aBUCHMOCTH OT 3HAaYCHHI

KO3(ppUIIMEHTOB; OMUCHIBATH CBOMCTBA (DYHKIUH.

Crpouth U H300pakaTh CXEMATHUYECKU T'padUKH KBaJIPATUUYHBIX (DYHKIUMH,
OMUCHIBATh CBOMCTBA KBAJAPATUUHBIX (DYHKIUHU 110 UX rpadukam.

Pacno3naBath kBaJpaTHuHyr0 (QYHKIHIO 1O (opMmylie, TPUBOAUTH MPUMEPHI
KBaJpaTUYHBIX (DYHKIUN U3 peaIbHOU KU3HU, PUZUKU, TEOMETPHH.



Yucii0BbIC OCIEA0BATEIbHOCTH M NIPOrPeCcCUM

Pacnio3HaBaTh apu(ph)METUUECKYIO U TEOMETPUUECKYIO IPOrPECCUU TP PA3HBIX
crnoco0ax 3a1aHusl.

BbINOJIHATG ~ BBIYMCIIEHHS €  HUCIOJIb30BaHMEM  QopMyl N-ro  ujeHa
apu(pMETHYEeCKOM MW TeOMETPUYECKOM Mporpeccuii, CyMMbl MEpBbIX N ujeHOB (C
OTOpPOi Ha CIIPAaBOYHYIO MH(POPMAITHIO).

Pemrate 3amaum, CBSI3aHHBIE C YHCIOBBIMH IOCIENOBATEIBHOCTAMHU, B TOM
qyclie 337a4d U3 PEalbHOM JKM3HM (C UCMOJIb30BAaHUEM KaJbKyJIATOpa, LU(PPOBBIX
TEeXHOJIOTHIA).

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

OO6mue 1enu u3ydeHus ydeOHoro kypca «l'eoMeTpus» NpeACTaBIEHBI B
ITOOIT OOO. Onu 3aKkIrOvarTCs, MPEKIE BCETO B TOM, YTO Ha ypPOKaX T'€OMETPUH
oOydJaromuiicsT yYUTCS TPOBOJUTH JOKa3aTeNbHBIC PACCYXJICHHUS, CTPOUTH
JIOTUYECKUE YMO3AKJIIOUCHHS, JI0KAa3blBaThb HWCTUHHBIE YTBEPXKICHUS U CTPOUTH
KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH PACCYKIACHHUS «OT MPOTHUBHOTO», OTIUYAThH
CBOMCTBa OT MpPHU3HAKOB, (HOPMYIHPOBATH OOpaTHBIC yTBepxkAcHUsA. B oOydeHuu
YMEHHUIO PAacCyXJaTh COCTOUT BaXXHOE€ BOCHUTATEIILHOE 3HAYCHUE W3YUYEHUS
reOMETPUH, IPUCYIIIEE UMEHHO OTEYECTBEHHOW MaTeMaTUYECKOM IIKOJIE.

Btopoii 1enp0 M3ydeHUsT TEOMETPUHU SIBIAECTCS MCIOJB30BaHUE €€ Kak
WHCTPYMEHTA MpU PEIICHUU KaK MaTeMaTUYECKHMX, TaK M IPAKTUUECKHUX 3ajad,
BCTPEUAIOIIUXCSI B peajbHOM  JKU3HM. ITOMY  COOTBETCTBYET  BTOpas,
BBIYUCIIUTENIbHAS JIMHUS B M3YYEHUM TE€OMETpPUU B IIKojie. J[JIsi 3TOro y4uTento
pEeKOMEHIyeTCs noaOupaTh 3aJaun MPaKTUYECKOTO xapakTepa JUTS
paccMaTpUBaeMbIX TEM, YYHTh OOYYaIOIIMXCS CTPOUTh MaTEMaTHYECKHE MOJICIH
pealbHBIX JKU3HEHHBIX CHUTyallui, TMPOBOJUTH BBIUUCICHUA U  OIICHUBATH
aJICKBaTHOCTh TMOJY4YEHHOro pe3yibrata. KpaliHe Ba)XHO MOJUEPKUBATH CBSI3HU
reOMETpUM C JAPYTUMH TIpeAMeTamMu, MOTHBHPOBATH HCIIOJb30BaTh OIpPECICHUS
FCOMETPUYECCKUX (UTYp U TOHSATHHA, JEMOHCTPUPOBATH NMPHUMEHEHHE ITOJYUYSHHBIX
yMEHUH B (PU3HUKE U TEXHUKE. DTU CBSA3M HanboJee APKO BUIHBI B TeMax «BeKTopbI»,
«Tpuronomerpruueckue COOTHOLICHUsA», «Meron koopauHaT» U «Teopema
[Tudaropar.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CormacHo ywyeOHOMY TuTaHy B 7-9 Kiaccax wu3ydaercss Y4YeOHBIH Kypc
«l"'eomeTpusi», KOTOPBIM BKIIOYAET CIEAYIOUIME OCHOBHBIE Pa3/eibl COACPIKAHMS:
«l'eomerpuueckne ¢Qurypel W uX CBOHCTBa», «l3MepeHHe TreoMeTpUYECKUX
BEJIMYMH», a Takke «JlekapToBbl -KOOpPAMHATHI HAa IJIOCKOCTWY», «BeKTopbI»,
«/IBmxenus mnockoctu» U «IIpeoOpazoBanust mogo0Us».

VYueOHbIil M1aH npeaycMaTpuBaeT U3yYeHHUE T€OMETpUH Ha 0a30BOM YpOBHE,
UCXO0llsl W3 HEe MeHee 68 ydeOHbIX 4YacoB B y4eOHOM TOJly, BCEro 3a TpH Troja



o0yueHus — He meHee 204 yacos.

COJIEP’)KAHUE YYEBHOI'O KYPCA «'EOMETPUSI» (IO TOJIAM
OBYYEHUST)

7 KIIACC

HauanbHable noHsaTusa reomerpun. Touka, npsiMasi, OTPE30K, JIyd. Yros. Buasl
yrioB. BeprukaneHble M CcMexHble yrabl. buccexktpuca yria. JlomaHas,
MHOTroyroJyibHUK. [lapaniaenbHOCTh U NEPIEHANKYIIPHOCTD MPSMBIX.

*CummMeTpuunbie  Gurypsl. OCHOBHBIE CBOWCTBA OCEBOM CHMMETPUH ™S,
IIpuMepbl CHMMETPHUH B OKPYKAOLIEM MHPE.

*OCHOBHBIE TTOCTPOCHUS C TTIOMOIIBIO IIUPKYIIS U THHSHKHT ™.

TpeyronabHUK. Bricora, MeauaHa, ouccekTpuca, UX  CBOMCTBA.
PaBHOOEApEHHBIN 1 paBHOCTOPOHHUMN TPEeyroibHUKU. HepaBeHCTBO TpeyronbHUKA.

CBolicTBa ¥ MPU3HAKK paBHOOEIPEHHOr0 TpeyrojbHuKa. [Ipu3Haku paBeHCcTBa
TPEYTOJIbHUKOB.

CBoiicTBa M NMPU3HAKK NapaJIeabHbIX NpsMbIX. CyMMa yriioB TPEyroJIbHHKA.
BHemHue yriael TpeyrojibHUKA.

[IpsMoyronbHblii  TpeyroJbHUK. (CBOWCTBO MeAMaHbl MPSMOYTOJIBHOIO
TPEYroJibHUKA, MPOBEAEHHON K runoteHy3e. [Ipu3Haku paBeHCTBA IPSIMOYIOJbHBIX
TPEYroJbHUKOB. [IpSAMOYTONBHBINA TPEYTOJBHUK C YIJIoM B 30°.

HepaBencTtBa B reoMeTpuu: *HEpaBEHCTBO TPEYroJIbHUKA™, HEPaBEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OoJiplIeM yriie U OOJblliel CTOPOHE TPEYroJbHHKA.
IlepnieHAUKyJIAp U HaKJIOHHAS.

*TeomeTrpuueckoe MecTo Touek.™ buccekrpuca yrima U cepelUHHBINA
NEPIEHIUKYISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTh W Kpyr, XopJa U JuaMeTp, HUX CBoWcTBa. B3aumHoe
pacCIIONIOKEHUE OKPY)KHOCTH M IpsMou. KacarenpHas M cekylnas K OKPYXKHOCTH.
OkpyXHOCTb, BIMCaHHas B Yroj. BrucaHHas H ONKMCAaHHAs OKPYKHOCTHU
TPEYrOJIbHUKA.

8 KUIACC

UYereipéxyronpuuku. Ilapamnenorpamm, ero nmpusHakd U CBOWCTBA. YacTHbIE
Clly4aW TapajieJorpaMMoB (TIPSIMOYTOJIBHUK, pPOMO, KBaapaT), WX NpPHU3HAKU U
cBoiictBa. Tpamemusi, paBHOOOKasi Tpamenus, €€ CBOWCTBA U IPU3HAKHU.
[IpssmoyronpHas Tpaneuus.

*Merton ynBoeHust Meauansl. LleHTpanpHas cumMeTpus.

Teopema @aneca u TeopemMa 0 NPONOPLHUOHAIBHBIX O0Tpe3kax. CpelHue TUHUU
TpeyroJibHUKa U Tpaneuuu. LlenTp macc TpeyronpHuKa.

[Tomobue TpeyronpHukoB, Kod(pduiment mnomodus. I[lpusznaku momOOUs
TPEyroiabHUKOB™. [IpuMeHeHne no100us pu pelieHuU MPaKTUUECKUX 3a]1ay.

CaoiicTBa momaaeil reomerpuueckux ¢uryp. Dopmynbl sl IUIOLIAIA

8 SHCCL n aajce * * 0003HAYECHBI TEMbI, U3YUCHNUC KOTOPLIX IMPOBOAUTCA B O3HAKOMHUTCIIbHOM ILJIAHE. Henaror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOoro Marcpuaja.



TpeyrojbHMKa, MapajenorpamMmma, pom6a u Tpaneunu. OTHOLIEHHME IIOLIAAEH
NMOoJ00HBIX GUryp.

Breruncnenue minomaned TpEeyrojibHUKOB U MHOTOYI'OJIBHUKOB Ha KJIETYaTOMN
Oymare.

Teopema Iludaropa. Ilpumenenne Tteopembl Iludaropa mnpu pemeHuu
IIPAKTUYECKUX 3a/ay.

CuHyC, KOCHHYC, TaHI€HC OCTPOro yIjia IpsIMOYIOJBHOIO TPEYTrOJIbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO. TpUroHOMETpUUecKrue (HyHKIUU YTI0B
B 30°, 45° u 60°.

Brnimcanuble ¥ LIEHTpaIbHbIE YIIIbI, YTOJI MEXAY KacaTeIbHOU U XOPIOU. YTIIIbI
MEXJYy XOpJaMu U CEKyIIMMH. BriMcaHHble W ONMCAaHHBIE YETBHIPEXYTOJBHUKHU.
B3aumHoe pacnonoxkeHue 1Byx okpyxHocred. Kacanuwe oxpyxHocteil. OOmue
KacaTeJbHbIE K JBYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHreic yriaoB ot 0° gmo 180°  OcHoBHOE
TPUTOHOMETPUUYECKOE TOKIAECTBO. DOPMYITBI TPUBEICHUS.

Pemenne TpeyronbHukoB. Teopema KOCUHYCOB U TeopeMa CHHYCOB. Perienue
IPaKTUYECKUX 3aJ1a4 C UCIIOIb30BaHUEM TEOPEMbI KOCHHYCOB U TE€OPEMBI CHHYCOB.

*TIpeoOpazoBanue nmogodus. [lomo6re cooTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o0 IpoOU3BEIEHUH OTPE3KOB XOP/JI, TEOPEMBI O IPOU3BEAECHUH OTPE3KOB
CEKYIIHX, TEOpEMa O KBaJpaTe KacaTelIbHOU™.

Bektop, gnmmHa ~ (MOAyJib)  BEKTOpa,  COHANpPaBJIEHHBIE  BEKTOPBI,
IPOTHUBOMOJIOKHO HAIPABICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, OI€pallil  HAJ  BEKTOpamMu. Pa3jmokeHue BEKTopa IO JIBYM
HEKOJUIMHEapHbIM BekTopaM. Koopaunatel Bektopa. CkansipHOE€ NpPOU3BEIECHUE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHUS JJIUH U YTJIOB.

JlekapTOBBI KOOPJWHATHI Ha IUIOCKOCTU. *YpaBHEHUS MPSIMOU™ M OKPYKHOCTH
B KOOpJIMHATAX, MEPECEUCHUE OKPYKHOCTEH M MpsIMbIX. MeToa KOOpAWHAT U €ro
MIPUMEHEHHE.

IIpaBunbpHBIE MHOTOYTOJIBHUKU. J{TMHA OKpYXHOCTH. ['pajycHast U paauaHHas
Mepa yrjia, BBIYMCIEHUE JJIMH Ayr OKpyxkHocteil. Ilmomans kpyra, cekropa,
CerMeHTa.

*JIBIOKeHHsI TIOCKOCTH W BHYTPEHHHE cUMMETpun (uryp (3jieMEeHTapHBIC
npencrasnenus). [lapannensasiii mepeHoc. [loBopot™.

INTAHUPYEMBIE ITPE/IMETHBIE PE3VYJIbTATBI OCBOEHUA
®EJIEPAJIBHOM PABOYEN ITPOI'PAMMBI KYPCA «T'EOMETPUS» (TIO
I'OAM OBYYEHHA)

OcBoenne yueOHOro kypca «l'eomMeTpus» Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl JOJKHO OOecCreyuBaTh JOCTHIKEHUE CIIEIYIOIIUX MPEIMETHBIX
00pa3oBaTeIbHBIX PE3YyJIbTATOB:



7 KIIACC

Pacno3naBaTh n3yueHHbIE T€OMETpUUYECKHUE (DUTYPBI, OMIPEACIATh UX B3AUMHOE
pacroyiokeHue, u3o0paxaTh TeOMETpUYeCKUe (UTYpHI; BBIMOIHATH YEPTEKHU 10
YCIOBUIO 3a7aun. M3MepsTh JTUHEHMHBIE M YIJIOBBIE BEJIWYMHBI. Pemiars 3amaun Ha
BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIMYMH YTJIOB.

Henate rpyOyr0 OIEHKY JMHEWHBIX M VYIJIOBBIX BEJIMYHUH TMPEIMETOB B
peaspbHOM JKU3HU, Pa3MEPOB MPHUPOJHBIX OOBEKTOB. Pasznuuarh pasMepbl ATUX
00BEKTOB IO MOPSAJIKY BETUYUHBI.

Ctpouth uepTekM K TEOMETPUUYECKHMM 3ajadaM (C HCIOJIb30BaHUEM
CMBICJIOBOM OTIOPBI: HABOASIIME BOIIPOCHI H/WJIH aJITOPUTMA YU€OHBIX JICHCTBUM).

[Tonp30BaThCsd MNpU3HAKAMHM PABEHCTBA TPEYTOJbHUKOB, MCIOJIb30BAThH
MPU3HAKK U CBOMCTBA PAaBHOOCAPEHHBIX TPEYTOIBHUKOB MIPU PEIICHUH 3a/1a4.

[TpoBOAUTH AOKA3aTENBCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.

[Tonb30BaThCAd MNpPU3HAKAMM PABEHCTBA MPAMOYTOJbHBIX TPEYTrOJbHUKOB,
CBOWMCTBOM MEJIUAHBI, TPOBEAEHHON K TUIIOTEHY3€ MPSIMOYTOJIbBHOTO TPEYTrOJIbHUKA, B
pelIeHnd TeOMETPUYECKUX 3a7ad (C HCMOJb30BaHUEM 3PUTEIBLHON HArJISIHOCTH
U/Wnu BepOaIbHOM OTOPHI).

OrnpenensaTe napauieIbHOCTh MPSIMBIX C MOMOIIBIO YTJIOB, KOTOPbIE 00pa3yeT
¢ HuMHU cekymada. OnpenensaTs NapalIeIbHOCTh MPSAMBIX C MOMOIIBIO PAaBEHCTBA
PaCCTOSHUN OT TOYEK OJHOM MPSIMOU 10 TOYEK APYTrOU MPSMOM.

Pemath 3aaun Ha kieTyaToi Oymare.

[TpoBOAUTH BHIYUCIICHHS U HAXOAUTh YUCIOBbIE U OYKBEHHBIE 3HAUYCHHUS YTIIOB
B TE€OMETPUUYECKMX 3aJadyaxX C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYrOJIBHUKOB M
MHOTOYTOJIbHUKOB, CBOMCTB yIJOB, OOpa30BaHHBIX TMPU MEPECECYCHUH JIBYX
NapajulebHbIX NPSMBIX CEKylled. Pemars mpakTudeckue 3aaadyv Ha HaXOXKICHUE
YTJIOB.

NmeTp npencraBieHUe 0 NOHATHE TEOMETPUUECKOIO MECTA TOYEK.

@opmMynUpPOBaTh OMNPEACIEHUS OKPYKHOCTHM M Kpyra, XOpAbl W JIHaMeTpa
OKPYKHOCTH, IOJIb30BATHCA UX CBOMCTBAMH. YMETh INPUMEHATh 3TU CBOMCTBA IPHU
pELICHUH 3a1ay.

OpueHTHpOBaThCS B MOHATUSIX: ONMMCAHHAS OKOJIO TPEYTOJbHUKA OKPYKHOCTb,
IIEHTP OMHKCAaHHOW OKpYyKHOCTH. OmepupoBaTh Ha 0a30BOM ypOBHE (pakTaMu O TOM,
YTO OMCCEKTPHUCHI YIIOB TPEYTrOJIbHUKA MEPECEKAOTCS B OJTHOM TOYKE, U O TOM, YTO
CEpEIUHHBIE TEPIECHAUKYIISPBl K CTOPOHAM TPEYIrOJIbHUKA IEPECEKAIOTCS B OAHOM
TOYKE.

OpueHTHpOBaTECA B TOHATHSX W ONEPUPOBaTh Ha 0a30BOM ypOBHE:
KacaTellbHass K OKPY)KHOCTH, Te€OpeMa O INEpPHEeHAUKYJIIPHOCTH KacaTelIbHOM U
paanyca, NpOBEAEHHOIO K TOUKE KaCaHHS.

NmeTp mpencraBieHHE O MPOCTEUIIMX TE€OMETPUUYECKHMX HEpPAaBEHCTBAX, HUX
MMPAKTUUECKOM CMBICIIE.

[IpoBOUTE OCHOBHBIE F€OMETPUYECKUE MOCTPOEHUSI C MOMOUIBIO LUPKYJA U
JIMHEVKH.



8 KUIIACC

Pacrio3HaBaTh OCHOBHBIE BHUJIBl  YETBHIPEXYTOJBHUKOB, MX DJIEMEHTHI,
M0JI30BAThCSl UX CBOMCTBAMM MPU PEIICHUH F'€OMETPHUUECKHX 3a/1ay.

OpueHTHpPOBaTbCA B MOHATHM — TOYKHU IEPECEYEHUs] MEIHMaH TPeyrojbHUKA
(eHTpa Macc) B pelieHru 3aa4.

BrnageTs noHsTHEM CpeAHEN TUHUM TPEYTOJIbHUKA U TParelnuu, IPUMEHATh UX
CBOWCTBA IIPU PELICHUU NIPOCTEUIINX T€OMETPUUECKUX 3a1ad. VIMeTh npencraBieHue
o TeopeMe daneca u TeopeMe O MPONOPUUOHAIBHBIX OTpe3KaX, MPUMEHATh UX IS
pElIeHMs MPAKTUYECKUX 3a7a4 (C OMOpOM Ha 3pUTENIbHYIO HATJISIHOCTB).

[IpyuMeHsAT, TNpU3HAKK MOAOOUS TPEYrOJIbHUKOB B PELICHUU HECI0XKHBIX
reOMETPUYECKHUX 3a/au.

[lonb3oBaThcst Teopemor Iludaropa st pelieHUs TEOMETPUYECKUX H
NPAaKTUYECKUX 3a/ad.

BnageTrs TOHATHSIMH CHHYCAa, KOCHMHYCa W TaHIeHca OCTpOro yria
OPSIMOYTOJILHOTO TpeyroyibHuKa. [1onb30BaThCcs ATUMHU TMOHATHUSMU JJIsl pEUICHUS
NPAKTUYECKUX 3a7a4 (IPU HEOOXOJUMOCTH C OMOPOM Ha aJITOPUTM MPABUTIA).

Beruncnare  (pasnuuHbiMH - criocoOamMu) (C OMOpOHM HA  CIPABOYHYIO
uHpOpMAIIMIO) TUIOHIAAb TPEYroJbHUKA W IUIOMIAJA MHOTOYTOJBHBIX (QUTYP
(MoaB3ysACh, T/I€ HEOOXOAUMO, KAIBKYJIATOPOM). [IpUMeHITh MOSydeHHbIE YMEHUS B
NPaKTUYECKUX 3aJa4ax.

Brnanerp NOHATUSMH BIMCAHHOTO M UEHTPAJIbHOIO YIJla, HCIIOJIb30BATh
TEOPEMBI O BIMCAHHBIX yriax, yriax MexIy XOopAaMmH (CEKYUIUMHU) U YIIe MEXIy
KacaTeJIbHOW M XOPAOW MPU PELIEHUHU MTPOCTENUIITNX T€OMETPUYECKUX 3a1a4.

Brnanerp NOHATHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, NPUMEHATH CBOICTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEUICHUH MPOCTEHIINX 3a]1ay.

[IpuMeHATh NONYYEHHBIE 3HAHUSI HAa MPAKTUKE — CTPOUTh MAaTEMaTUYECKHE
MOJENH TS 33/1a4 PEAIbHOW KU3HU U MPOBOAUTH COOTBETCTBYIOIIUE BBIUMCIICHUS C
NpUMEHEHHEM TOJ00US U TPUTOHOMETPHHM (MOJB3YSACh, TI€ HEO0OXOIUMO,
KUIBKYJIATOPOM).

9 KJIACC

3HaTh TpUTOHOMETpUYECKHe (YHKIHUUA OCTPHIX YIJIOB, HAXOAUTh C WX
MIOMOIIBIO PA3JIUYHBIE AJIEMEHTHl MPSMOYTOJBHOIO TPEYroJbHUKA («pelleHHe
MPSIMOYTOJIbHBIX TPEYTOIBHUKOBY). HaxoauTh (C MOMONIBIO KAJIBKYJISITOPA) AJIMHBI U
YTJIbI 1J1s1 HETAOJIMYHBIX 3HAUYCHHM.

[Tonb3oBaThecsi opmMyliaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM ISl HAXOXKACHUS COOTHOLICHUN MEXAYy TPUTOHOMETPUUECKUMHU
BEJIMYMHAMH (C OIOPOM Ha CIIPABOYHYIO WH(OpMAIIHIO).

Hcnonp3oBaTh TEOpEeMbl CUHYCOB M KOCHHYCOB JJISI HAXOXKACHUS Pa3IUYHBIX
AJIEMEHTOB TPEYTrOJbHUKA («PEIICHUE TPEYTOJIbHUKOBY»), NPUMEHATh HUX MpH
pEelIeHNH MPOCTEHIIINX T€OMETPUUECKUX 3a]1ay.

Bnaners nouarusimu npeoOpa3oBaHusi MoA00Ms, COOTBETCTBEHHBIX 3JIEMEHTOB
nogoOHbix ¢uryp. Ilonp3oBaThCs CBOMCTBaAMHM TOAO00OMS MPOU3BOJIBHBIX (QUryp,



YMETh BBIYUCIATH JJIMHBI U HaXOJIUTh YIJIbI Y MOJOOHBIX QUryp (10 aaroputMy
yueOHbIX neiicTBuil). IlpuMeHaTh CcBOMCTBa MOAOOMS B MPaKTUYECKUX 3a/layax.
YMeTh NpUBOUTH IPUMEPHI MOJAOOHBIX (PUTYP B OKPYKAIOIIEM MHPE.

[Tonb3oBaThCs TeOpeMaMu (IO BU3yaJIbHOW OMOPE) O MPOU3BEACHUN OTPE3KOB
XOpJ1, O IPOU3BEICHUH OTPE3KOB CEKYILUX, O KBAJpaTe KacaTeIbHOM.

[lonb3oBaThCs BEKTOpaMH, MOHUMATh UX T'€OMETPUUYECKUH U (PU3HUECKHI
CMBIC]I, TPUMEHSITh WX B PEHICHUH TEeOMETPUUYECKUX M (PHU3MYECKUX 3aaad.
[IpuMeHsATh CKaNsipHOE MPOU3BEICHUE BEKTOPOB ISl HAXOKIECHUSI IJTUH U YIJIOB.

[Tonb30BaTHCS METOJOM KOOPJAMHAT HA IUIOCKOCTH, IPUMEHSThH €0 B PELICHUH
reOMETPUUYECKUX U MPAKTUYECKUX 3a/1a4.

BnageTs MOHATUSMU TNPAaBUIBHOIO MHOTI'OYTOJIbHUKA, JJIMHBI OKPYXKHOCTH,
JUIMHBI YTH OKPY>KHOCTH M PaJMaHHON Mepbl YIJIa, YMETh BBIYHMCIATH IUIONIA/b
Kpyra U ero 4acted (¢ omopodl Ha cnpaBouyHyio uH(popmanuio). [lpumeHnsrts
NOJIyYEHHbIE YMEHHMSI B IPAKTUUYECKUX 3aadax.

Haxomute ocu (WM UEHTPBI) CUMMETPUH (QUTYp, TPUMEHSTH JBMXKECHUS
IUIOCKOCTH B MPOCTEUIINX CITydasiX.

[IpyMeHsATh TOJIyYeHHBbIE 3HAHMSI HA MPAKTUKE — CTPOUTh MAaTeMAaTHYECKHE
MOJIENU JIJIs 33]1a4 peaibHOU KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS C
OpUMEHEHHUEeM TOoJ00MsI W TPUTOHOMETPUUECKUX (yHKIMM (MOnb3ysch, TIe
HE00XO0UMO, KAJIbKYJIITOPOM).

OEJIEPAJIBHAS PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» 7-9 KITACCHI

Lenau n3yyeHusi yuedOHOro Kypca

B coBpeMeHHOM 1H(PPOBOM MHUpE BEPOSTHOCTh M CTATUCTHKA MPUOOPETAIOT
BCE OOJIBIITYI0 3HAYUMOCTh, KaK C TOYKU 3PEHHUS MPAKTHUUECKUX MPUIOKEHUH, TaK U
uX poiim B oOpasoBaHuM. Kaxaplii 4YelIOBEK MOCTOSHHO MPUHMMAET pEIICHUS Ha
OCHOBE MMEIOIIUXCS Y HETrO0 JaHHBIX. A Jisi 000CHOBAHHOTO MPUHATHS PEIICHUS B
YCIIOBUSX HEIOCTATKA WU M30bITKa HHPOPMAIUA HEOOXOIUMO B TOM YHUCIIE XOPOIIO
c(hOpMHPOBAHHOE BEPOSITHOCTHOE U CTATHCTHUYECKOE MbIIUICHHE. IMEHHO TT03TOMY
OCTPO BCTaJla HEOOXOAUMOCTH CHOPMHUPOBATH y OOYUYAIOMIUXCS, B TOM YHCIIE
obOyuarommxcsa ¢ 3[IP, ¢yHKIIMOHANBHYIO TPaMOTHOCTH, BKJIIOYAIONIYIO B ceOsl B
KauecTBE HEOTHEMJIEMOW COCTABIISIIONICH YMEHUE BOCIPUHUMATH M KPUTHYECKHU
aHANMM3UPOBATh MHGOPMAIIMIO, TPEACTABICHHYIO B Pa3IMYHBIX (OopMax, MOHUMATh
BEPOSITHOCTHBIN ~ XapakTep MHOTHX pEaTbHBIX TPOIECCOB H 3aBUCHUMOCTEH,
MPOU3BOJIUTH TMPOCTEHINNE BEPOSTHOCTHBIC PACUYEThl. 3HAKOMCTBO C OCHOBHBIMU
mpUHIMIaMu cOopa, aHaau3a U MPEJICTABICHUS JaHHBIX U3 PA3IHYHBIX chep Ku3HU
00IIIecTBa ¥ TOCYIapCTBa MPUOOIIAET O0YyJAOIIMXCS K OOIIECTBEHHBIM HHTEPECAM.

B crpykType mporpammbl yuyeOHOTo Kypca «BeposSiTHOCTh W CTaTHUCTHKa»
OCHOBHOM IIIKOJBI BBIIEIECHBI CICAYIONINE COICPKATEIbHO-METOAUYCCKIE JINHUN:
«IIpencraBieHne JaHHBIX W OMUCATENbHAS  CTATUCTUKAY, «BeposSTHOCTHY;
«DneMeHThl KOMOMHATOPUKNY; «BBeneHue B Teoputo rpadony.

Conepxxanne yuann «lIpencraBieHrne MaHHBIX W OMHCATEIbHAS CTATUCTHUKA



CIIY>KUT OCHOBOM J1s1 (HOPMUPOBAHUS HABBIKOB pabOThI ¢ UH(pOpMAIUEH: OT YTCHUS U
UHTepIpeTanuu uHGOpMAIlMU, MNPEICTaBICHHON B Talbiuiax, Ha AuarpaMmax Hu
rpadukax 10 cOopa, NOpEACTaBICHUS W aHalu3a JaHHBIX C HCIOJIb30BaHUEM
CTaTUCTUYECKUX XapaKTEePUCTUK CPEIHUX M paccenBaHusg. Paboras ¢ maHHBIMH,
obOyuvaromuecs ¢ 3[1P yyatcs cuuThIBaTh U MHTEPHPETUPOBATH JAHHBIC, BBIJBUTATD,
apryMEHTHpPOBATh W KPUTHUKOBATH MPOCTEHIINE THUMOTE3bl, Pa3MBIIUISATh Haj
dakTOpaMu, BBI3BIBAIOIIMMU HW3MEHYMBOCTb, M OLICHMBAaTh HUX BIUSHUE Ha
paccMaTpuBaeMble BEJIMYMHBI U TTPOIIECCHI.

NHTYUTHBHOE NPEACTABICHUE O CIy4YalHOW W3MEHYMBOCTH, HUCCIIEIOBaHUE
3aKOHOMEPHOCTEH U TeHJICHIIMI CTAHOBUTCS MOTUBHUPYIOIIEH OCHOBOM ISl U3YUYEHUS
Teopuu BeposiTHOCTed. boibinoe 3nauenue st odydaromuxcs ¢ 3I1P 3aeck umeror
MpPaKTUYECKUE 3aJlaHusl, B YACTHOCTH OIBITHI C KJIACCHUUYECKUMHU BEPOSTHOCTHHIMU
MOJETISIMHU.

[TonsiTue BEpPOSATHOCTM BBOJAUTCA KaK Mepa MPaBIONOA00US CIy4aHOTO
coobiTus. I[lpu n3yuenun kypca obydarornuecs ¢ 3I1P 3HakomsiTCcs ¢ mpocTedmmumMu
METOJaMU  BBIYMCIICHHS  BEPOATHOCTEH B  CIy4allHBIX  JKCIIEPUMEHTaxX ¢
PAaBHOBO3MOXXHBIMH  DJICMEHTapHBIMH ~ HUCXOJaMH, BEPOSITHOCTHBIMH 3aKOHAMH,
MO3BOJISIIOIIMMU CTaBUTh U pemiaTh 0ojiee CJIOXHBIE 3a7adyu. B Kypc BXOIST
HayaJbHBIC TMPEJCTABICHUS O CIyYalHBIX BEIWYMHAX M HMX  YHUCJIOBBIX
XapaKTEePUCTUKAX.

Taxxe B paMKax 3TOTO Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYAIOIIMXCS C
3[IP ¢ MHOXECTBaMM W OCHOBHBIMU OINEpalusMH HAJ  MHOXECTBAMH,
paccMaTpuUBarOTCs IpPUMEPhl NPUMEHEHHWs I pelieHus 3ajJad, a TaKkKe
UCIIOJIb30BaHMS B APYTMX MaTEMATHUYECKUX KypcaxX U y4eOHBIX IIpeIMeTax.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

B 7-9 xmaccax uzydaercsi Kypc «BeposSTHOCTh M CTaTUCTHKA», B KOTOPBIM
BXomaT pasnpensl: «lIpencraBieHne [aHHBIX M ONUCATEIbHAs CTATUCTHKAY;
«BeposTHOCTEY; «DNIeMEeHTh KOMOMHATOPUKIY; «BBenenue B Teoputo rpadosy.

Ha wm3ydenne nmanHoro kypca oTBOAMT | y4eOHBIM Yac B HENENIO B TEUCHHE
Kakjioro roga odydenusi, Bcero 102 ydaeOHBIX Jaca.

COHEPXAHUE YUEBHOI'O KYPCA «BEPOATHOCTb U CTATUCTUKA (TTO
I'OIAM OBYYEHHA)

7 KIIACC

[IpencraBnenne MaHHBIX B BUjaE TAaOMUI, Auarpamm, rpadukoB. 3arOJHEHHE
Ta0IML, YTEHUE U MOCTPOCHUE TUarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
UteHue rpauKoB pealibHbIX MpoleccoB. M3BiaeueHne nHpopMau U3 quarpaMmm u
Ta0JIuUI, UCTIOIb30BAHUE U UHTEPIPETALIMS TaHHBIX.

OnucarenbHasi CTAaTUCTHKA: CpellHEe apupMeTUYecKoe, MeJuaHa, pazmax,
HauOoJblllee W HAWMEHbIIEE 3HAYEHUsT Ha0opa YHUCIOBBIX JaHHBIX. [IpuMepsl
CIIy4ailHOM M3MEHYUBOCTH.

*Cny4yaliHbIii SKCTIEPUMEHT (OTBIT) W Ciy4aitHoe coObiTHe. BeposiTHOCTh u



yacToTa. Pojib ManoBepOSITHBIX M MPAKTUYECKHU JOCTOBEPHBIX COOBITHI B MPUPOJAE U
B 00mmecTBe. MOHETa U UrpalibHask KOCTh B TEOPHU BEPOSTHOCTEH **,

*I'pad, BepmmHa, pedpo. Crenenp BepummHbl. Ywucio pédep u cymmapHas
creneHb BepmuH. [IpencraBnenue o cBsasHoctu rpada. Lenum u mmxnsl. [lytu B
rpadax. O6xox rpada (diepoB nyTh). [Ipencrarienue 06 opueHTHPOBaHHOM Tpade.
Pemenue 3amay ¢ noMonibio rpados™.

8 KUIACC

[IpencraBnenne 1aHHBIX B BUAE TaOJIUII, TUarpaMm, rpaduKoB.

MHOX€ECTBO, JJIEMEHT MHOXECTBa, MNOAMHOXeCcTBO. Omnepauuu  HaJ
MHOKECTBAMH: 00bE/IMHEHUE, NepeceueHue, nonoaHenne. CBoicTBa onepamuii Haj
MHO>KE€CTBAMM: MIEPEMECTUTENBHOE, COYETATENIbHOE, pacrpenenuTeNbHOE,
BKJITOUeHUs. Vcmonb3oBaHue TpaduUyecKoro MPEACTaBICHUS MHOXECTB s
ONUCAaHUS PEATIbHBIX MPOLIECCOB U SIBJICHUM, IPU PEUICHUM 3a/1a4.

*M3mepeHue pacceuBaHUs JIaHHBIX. JlMCIepcHs M CTaHAapTHOE OTKJIOHCHHE
YHCIIOBBIX HA0OpOB. /[narpamma paccenBaHus ™.

DOneMeHTapHble COOBITHS  ciiydaiiHOoro ombita. CroydailHble  COOBITHSA.
BepositHocTu coObITHil. ONBITHI ¢ PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITHUSIMH.
Cny4aitaeiii BIOOp. CBsI3b MEXTY MaJIOBEPOSITHBIMU U TTPAKTUUECKHU JIOCTOBEPHBIMU
COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

*JlepeBo. CBoiiCTBa J€pEBbEB: E€IWHCTBEHHOCTh TIyTH, CYIIECTBOBAHUE
BUCSYEH BEpIIMHBI, CBSI3b MEXKIY YHUCIOM BepmMH W 4yuciom pédep. IIpasuio
yMHOKeHus. Pemenue 3amay ¢ moMmonibio rpados.

[IpotuBomnonoxueie coObiTud. [uarpamma Oinepa. OObeauHEHHE |
nepecedeHne  coObiTmii.  HecoBmecTHble  coObiTus.  Dopmyna  CIOXKEHUS
BEPOSITHOCTEN. Y CJIOBHAas BEpOSTHOCTh. IlpaBmiio ymHoxkeHusa. HezaBucumbie
coObrtus. IlpencraBieHue skcrepuMeHTa B BuUAe JepeBa. PerneHue 3amad Ha
HAXOXKJICHHE BEPOSITHOCTENM C IIOMOIIBIO JI€pEBa CIy4allHOIO SKCIEPUMEHTA,
auarpamm Ditnepa™.

9 KJIACC

[IpencraBienne MaHHBIX B BHUIE Tabnwi, JauarpamM, Tpadukos,
WHTEpIpEeTanus NaHHbIX. UTeHHEe W MOCTpOoeHue Tadiwil, auarpamm, rpaduKoB 1O
peabHBIM JAHHBIM.

[lepectanoBku u ¢akropuan. CoueTaHuss U YUCIO coueTaHUil. *TpeyroabHUK
[Tackans™. Pemenue 3a1a4 ¢ MCIOJIb30BAHHEM KOMOWHATOPHKH.

*TeomeTpuueckast BeposiTHOCTh. CiydallHbIN BBIOOp TOYKM W3 (QUTYPHI Ha
TJIOCKOCTH, U3 OTPE3Ka U U3 TYTH OKPYKHOCTH™.

Ucnbitanue. Ycnex u Heyaada. Cepust HcIbITaHU 10 niepBoro ycrnexa. Cepus
ucnbiTanuit bepuynnu. BeposatHoctu coObITHIl B cepun ucnbiTanuiit bepuyu.

CiyvaiiHass BEIMYMHA W PACIpENENICHUE BEPOSTHOCTEN. MaremMarndeckoe

4 SHCCL n aajce * * 0003HAYECHBI TEMbI, U3YUCHNC KOTOPLIX MMPOBOAUTCA B O3HAKOMHUTCIIbHOM ILJIAHC. Heaaror
CaMOCTOATCIIBHO OIPCACIIACT 00BeM HN3y4aceMOr o MaTepuasia.



oXxuzgaHue U gucnepcus. IIpumepbl  MareMaTU4eCcKOro  OXKHUAAHUS — Kak
TEOPETUUYECKOI0 CPEIHEr0 3HAYCHUSA BEIMYMHBL. MaTeMaTH4ecKoe OXHUIaHuEe U
IUCIIEPCUs CIIyYalHOW BEJIUYUHBI «YUCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHymum».

Ilonatue o 3akoHe Oonblux uucen. V3MepeHue BEpOSATHOCTEH C IOMOIIBIO
qacToT. Posib 1 3HaueHME 3aKOHA OOJIBIINX YUCE B IPUPOAE U OOIIECTBE.

IIJTAHUPYEMBIE ITPEJAMETHBIE PE3YJIbTATBI OCBOEHHMA
®EJIEPAJIBHOM PABOYEN ITPOI'PAMMEBI KYPCA «BEPOSITHOCTD 1
CTATUCTHUKA» (ITO TOJAM OBYYEHNMA)

[IpeameTrHbie pe3ynbTaThl OCBOEHUS Kypca «BeposSiTHOCTh U CTaTUCTUKA» B 7—
9 KJ1accax XxapakTepu3ylTCs CIEyIOUMMU YMEHUSIMHU.

7 KIIACC

Uutate wuHOpMaNMIO, NPEACTABICHHYIO B TaOiuIax, Ha JauarpaMmmax;
NpEACTaBIATh JIaHHBIE B BHUJAE TaOJHIl, CTPOUTH JHATPAMMBI (CTOJIOMKOBBIC
(cTonmbyaThie) U KPYroBbIe) MO MacCHBaM 3HAYCHHH (C MUCIIOIb30BAaHUEM 3PUTEIBHON
HATJISITHOCTH /WK BEPOAIBHOM OTIOPHI).

OnuceiBaTh U UHTEPNPETUPOBATH  PEAJIbHBIE  YHCIOBBIE  JIaHHBIC,
peACTaBICHHBIE B Ta0IUIIAX, HA JUarpamMmax, rpadukax.

OpueHTUpOBATbCSI B TIOHATHUSX U ONEPUPOBATh MMH Ha 0a30BOM YpOBHE:
cpeaHee apupMeTHIECKOE, MeIaHa, HauOoJIbIlIee ¥ HAUMEHbIIIEE 3HAUSHHUS, pa3Max.

NmeThs mpencraBieHHE O CIy4allHOM W3MEHUYMBOCTH Ha NIpUMEpax IIEH,
GU3UYECKUX BEJIWYUH, AHTPOIIOMETPUUYECKUX JIaHHBIX; HUMETh IPEJCTABICHHE O
CTaTUCTUYECKON YCTOMYUBOCTH.

8 KUIACC

W3Bnekate W mpeoOpa3oBbIBaTh WHGOPMAINIO, MPEACTABICHHYIO B BHJE
TabJIUIl, auarpamm, rpauKoB; MPEACTaBIATh aHHBIE B BUJE TAaOJUI], JUATPAMM,
rpaduKoB.

OnuchIBaTh MOCIIE COBMECTHOTO aHANINU3a JAHHBIE C TOMOIIbIO CTATUCTHYECKUX
MOKa3aTeJel: CpelIHMX 3HAYCHWH W Mep pacceumBaHus (pa3max, AUCHEpPCUs WU
CTaHJAPTHOE OTKJIOHEHHE).

HaxoauTe 4acTOTHI YUCIOBBIX 3HAYCHUI U 9aCTOTHI COOBITHIA, B TOM YHCIIE TI0
pe3yiabTaTaM M3MEPCHHH W HaOmOJCHWH (C  HCIOIb30BAaHUEM  3PHUTCIBHOM
HaTrJISTHOCTH W/WIN BepOaTbHOM OIOPHI).

HaxonuTh BEpOSITHOCTH Cly4allHbIX COOBITUM B OMNBITaX, 3HAs BEPOATHOCTH
AJIEMEHTapHbIX COOBITUI, B TOM UYHCIE€ B OMNbITAX C PaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMU COOBITUSIMU (C HMCIIOIB30BAHUEM 3PUTEIBHONW HATJISAHOCTH W/HIIA
BepOATHLHOM OTIOPHI).

Nmers mpencraBienre o0 rpadUyuecKuXx MOJEISAX: JIEPEBO  CIy4ailHOTO
AKCIIEPUMEHTA, TUArpaMMBbl Dilsiepa, YUCI0Bas OpsiMast.

OnepupoBaTh MOHITUSIMU Ha 0Aa30BOM YpPOBHE: MHOXKECTBO, MOJAMHOMXECTBO;
BBITIOJIHATH OINEpalMK HAJl MHOKECTBAMU: 00bEeIMHEHUE, NTEpEeCeUCHHE, JOOTHEHNUE,



MEePEUUCIIATh  BJIEMEHThl MHOXECTB; IPUMEHATH CBOWCTBA MHOXKECTB  (C
MCII0JIb30BAaHUEM BU3YaJIbHOM OIOPBHI).

Nmers mpencrtaBieHue o rpaduueckoM MPeCTaBICHUE MHOXKECTB U CBS3EH
MEKly HUMH JIJIs1 ONIUCAHUS MIPOLECCOB U SIBIICHUW, B TOM YMCJIE IIPU PEIICHUU 3a7a4
U3 JIPYrUuX Y4eOHBIX MPEIMETOB U KYpCOB.

9 KUIIACC

N3BiekaTs 1 ipeoOpa3oBbIBaTh WH(OOPMAIIHIO, TIPEICTABICHHYIO B PA3TMYHBIX
UCTOYHUKAX B BUJAC TAOJUII, quarpaMm, rpaukoB; MPEACTaBIATh JaHHBIC B BUIE
TaOJINII, TUArpaMM, TpaduKoB.

Pemate mpocteiimme 3amaund OpraHU30BaHHBIM TIepeOOpPOM BapUAHTOB, a
TaK)Ke C UCIIOJIb30BAaHMEM KOMOMHATOPHBIX MPABUI M METOIOB.

NmeTrs mpenctaBieHUE 00 OMUCATENBHBIX XapaKTEPUCTHKAX ISl MacCHBOB
YHCJIOBBIX JJAHHBIX, B TOM YHCJIC CPEIHUC 3HAUCHHUS U MEPhl PACCEUBAHHUS.

HaxoauTh 4acTOTHI 3HAYEHWUW W YaCTOTHI COOBITHS, B TOM YHCJIE TOJIB3YSChH
pe3yJIbTaTaMM MPOBEACHHBIX U3MEPEHUN W HAOJIIOICHH (C OIMOPON Ha CIPABOYHYIO
uH(dOpMaIHio).

HaxoauTe BEPOSTHOCTH CIyYalHBIX COOBITHH B M3YYCHHBIX OIBITaX, B TOM
YKUCJIC B OMNBbITAaX C PaBHOBO3MOXXHBIMH 3JIEMECHTAPHBIMU COOBITUSMH, B CEpPHUAX
UCIIBITAHUM JTO TIEPBOTO yCIeXa, B cepusix ucnbiTanuii bepuymnu.

Nmers mpencraBieHue o CilAy4yalHOM BeJIMYMHE W O pacupeerIeHuu
BEPOSITHOCTEMN.

Nmers mnpencraBieHUE O 3aKOHE OOJBIIMX YHCET KAaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4alHON M3MEHYMBOCTH U O POJIM 3aKOHA OOJBIIMX YHCEN B
IPUPO/JIC U OOIIECTBE.



TEMATHUYECKOE INTAHNPOBAHUE

TemaTnueckoe MIaHUPOBAHUE U KOJMYECTBE YacOB, OTBOAMMBIX HAa OCBOCHHME KaXKJOM TeMbl y4eOHOro MpeameTa
«Marematuka» QeaepanbHON aganTUPOBAHHONW OCHOBHOW 00Opa30BaTENbHOW MPOTrpaMMbl OCHOBHOI'O OOIIEro oOpa3oBaHUS
oOyJarommxcs ¢ 3aA€pKKOM ICUXUYECKOrO0 pPa3BUTHSA, B LIEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pa3leioM (enepanbHOi
paboueill mporpaMmsel yuyeOHOro mnpeamera «MaremaThka» 00pa30BaTENbHON NMPOrpaMMbl OCHOBHOI'O OOIIEr0 0Opa3oBaHMS.
[Tpu sToM Opranuszanus BOpaBe cama BHOCUTh U3MEHEHHUS B COJIepKaHHE M paclpejiesieHre y4eOHOro mMarepuania no rojam
oOydeHHs, B TMOCJEA0BATEIbHOCTh H3YYEHUS TE€M M KOJIMYECTBO YACOB Ha OCBOCHHE KaXJAOW TEMbl, OMNpelesieHue
OpraHu3aluoHHBIX GopM o0ydeHus u T.1. OO0CHOBAHHOCTH JAaHHBIX U3MEHEHHM OorpeenseTcsl BBIOpaHHBIM 00pa30oBaTelIbHON
opranuzanueid YMK, nHauBuyabHbIMU NICUXO(U3UIECKUMU 0COOCHHOCTAMH KOHKpETHBhIX oOyuatomuxcs ¢ 3I1P, ctenensio

YCBOCHHOCTH HWMMH y‘le6HLIX TEM, PCKOMCHAAIIHUAMHU II0 OT60py
mpeaACTaBJICHHBIMU B [TosscHuTENBHOM 3aIMCKE.

5 knacc (ne menee 170 u)

n ajgalrTaiuu y‘l€6HOI‘O Marepuaja IO MATCMATHKC,

Ha3zBanue
pasnaeia (TeMbl)

OcHoOBHOE coiep:KaHue
Kypca (4uciio

OcHOBHBIE BH/IbI 1€ITEJILHOCTH 00y4A0IIHUXCS

4acoB)
HartypaabHble Jecsatuunas cuctema cuucieHus. Psaa HaTypaibHbIX uucel. UuTaTh, 3anucbiBaTh, CPAaBHUBATh HATypaJbHbIE YMCIIA;
unciaa. leiicrBus ¢ |Hatypanbnbiii psa. Yucno 0. HarypanpHble uyuciia Ha|ydyacTBOBaTh B OOCYKIEHHH CHOCO0OB YIOPSIOYMBAHUS
HATYPaJbHBIMU KOOp-AMHATHOU MIPSMOHU. CpaBHeHue, OKPYTJICHUE [UUCEI.
YU CIAMM HaTypaJIbHbIX YUCEL. N300paxkarth KOOPAUHATHYIO MPSIMYK0, OTMeYaThb 4YuUCIa

(43 1) Apudmernueckue ACUCTBHS C HATypaJlbHBIMU YHCIAMHU.

CpoiicTBa HyNns TpH CIOXKEHHUM U -yMHOXEHHH, CBOWCTBa
eauHUIBl  npu  ymMHOXeHuu. llepemecturensHoe U
COYETATEeNIbHOE  CBOMCTBAa  CJIOXKEHHUS U YMHOXKEHHS,
*pacipeeuTENLHOE CBOMCTBO YMHOKEH ™ 4,

TOYKaMH Ha KOOPAMHATHOW NPSAMOM, HAXOAUTH KOOPIUHATHI
TOYKH.

HccaenoBath cBoiicTBa HaTypalbHOTO psiaa, uucen 0 u 1 npu
CJIOKEHUH U YMHOXEHHH.

Hcnonb30BaTh NPaBUJIO OKPYIJIEHUS HATYPAJIbHBIX YHACEN IPH
HE00X0IMMOCTH € OTOPOil Ha aJITOPUTM MpaBHIIA.




*Jlenutenn W KpaTHbIE® UuCla, PA3JIOKEHHWE 4YHUCIIAa Ha
MHOxuTenu. Jlenenue c ocrtarkoM. IlpocTeie um cocraBHbIE
yucna. *[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9*.

CreneHsb ¢ HaTypaJIbHBIM [10KA3aTEIEM.

Hucnossle BEIPAKEHUS; OPAIOK JACHCTBUM.

Pemrenne TeKCTOBBIX 33124 Ha Bce apu(pMeTHIeCKue ACHCTBUS,
Ha JBM)KEHUE U MOKYIIKH.

BoinoiHAT, apupMeTHyeckre eiCTBUS C HATypalbHBIMU
YICJIAMH, BBIYHCJIATH 3HAYCHUS YHUCIIOBBIX BBIPAXKEHUU CO
ckoOKamu 1 0e3 CKOOOK.

3anuchIBaTh IPOM3BEICHUE B BUJIC CTEIICHU, YMTATh CTEIICHU,
HCMO0JIL30BATh TEPMHHOJIOTHIO (OCHOBaHHE, IIOKa3aTelb),
BBIYMCJISITH 3HAYEHHH CTENEHEH TMpuU HEOOXOAUMOCTH C
BU3yaJIbHON OIIOPOM.

BbInoIHATL MNPUKUAKY M OIEHKY 3HAaYCHUH YHCIOBBIX
BBIDA)KCHUM, MpeAiaratb U NPUMEHSITb NPUEMBbI NMPOBEPKH
BBIUMCIICHU .

lcnosnib30BaTh MpU  BBIUMCICHUSX MepPeMeCTHTEIbHOE M
coyerare/ibHOe  CBOWCTBA  CJOKEHMS] W YMHOKEHUs,
*pacnpenenuTebHOE CBOHCTBO YMHOKEHUsST*; POPMYTHUPOBATh
M I[PUMEHATb  IIPaBHIa  NPeodOpPa3oBaHMA  YHCJIOBBIX
BBIPA’KEHUI HA OCHOBE CBOMCTB apHM(METHYECKHUX AeHCTBUMH
NP1 He0OXOIUMOCTH ¢ HANIPABJISIIOLIEH MOMOIIBIO.
@DopMyIHPOBATh ONpeNeJIeHUusl JETUTeNss M KpaTHOTro (c
OTIOPOM Ha alNrOPUTM IPaBUJIA), HA3BIBATH JICIUTEIN U KPaTHbIE
yucia; pacmo3HaBaThb IPOCTbIE M COCTAaBHBIE  YHCIIA;
(opMyIMpoOBATHL U MPUMEHATH NMPU3HAKHU JEIMMOCTH Ha 2, 3,
5, 9, 10, (c omopoil Ha ajaroput™M mpaBUiia); NMPHUMEHATH
AJITOPUTM  PA3JIOKEHUS 4YHMCIIA Ha MPOCThIE MHOMKUTEIH;
HAXOJUTh OCTAaTKU OT JEJICHUS U HETIOJIHOE YaCTHOE.
Pacno3HaBaTh HCTUHHBIE M JIOXKHBIE BBICKA3bIBaHUS O
HaTypaJbHbIX YUCIaX, MPUBOJAUTH MPUMePbl U KOHTPIPUMEDSI,
CTPOUTH BBICKA3bIBAHUA U OTPULAHUS BBICKA3bIBAaHUH O
CBOMCTBaX HaTYpaJIbHBIX YHCET C OMOPOil Ha oOpasell.

Pemath TeKCTOBblEe 3a7auyu  apuPMETHUYECKUM CIOCOO0M,
HCIO0JIL30BATh 3aBHCMMOCTH MEX]y BeIHMYMHAMU (CKOPOCTH,
BpEMsi, PacCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTb U Jp.) IpH
HEOOXOAUMOCTH C HCIIOJIb30BaHHEM CIPAaBOYHOW HH(OpMAIUH:
AHAJIM3MPOBATH TEKCT 3a7a4d, nepedopMyJIHpPOBaTh YCIOBUE,
H3BJICKATH HEOO0X0IUMbIE JTaHHBIE, YCTAaHABJIHMBATH
3aBHCUMOCTH MEXAy BEIUYMHAMU TIPH HEOOXOJIUMOCTH C




HaIIPaBJIAIOIIEH TIOMOLIBIO.

MojaenupoBaTh XOJ PELICHHs 33Ja4d C IOMOILBIO PUCYHKA,
CXEMBI, TaOIUIIBI.

[IpuBoauTh, pa3duparb pa3sIMYHBIC PCIICHUSA, 3aAIUCH
pelieHni  TeKCTOBBIX  3adad  (Mpu  HEOOXOJAUMOCTH  C
HAIPaBJIAIONIEH TOMOIIBIO).

C noMombI0 MeAarora OUEHUBATHh IIOIYYECHHBIM PE3YibTaT,
OCYLIECTBJSATHL  CAMOKOHTPOJIb,  IpOBEpsis  OTBET  Ha
COOTBETCTBUE YCIIOBUIO, HAXOAUTH OIIMOKHU.

*Pemars 3agaum ¢ mMoMOILIbIO mepedopa BceX BO3MOMKHBIX
BapMAHTOB™.

3HAKOMHUTBCS C HCTOPHEl Pa3BUTHS apU(PMETHKH.

Harasignas
reomerpus. JIuHuu

HA MJIOCKOCTH
(12 9)

Touka, mpsiMasi, OTpe30K, Jyd. Jlomanas. M3mepeHue IUHBI
OTpE3Ka, METPUYECKHE EAWHUIBl  W3MEpPEHUs  JUJIUHBI.
OKpyXHOCTb U KPYT.

[Ipaktrueckas padota «IlocTpoeHue y3opa U3 OKpyKHOCTEH.

VYron. Ilpsamoil, oOCTpbIid, Tymnol W pa3BEPHYTHIA YIJIBI.
H3mepenue yrios.

[IpakTuueckas pabora «IlocTpoeHue yriosy».

Pacno3HaBaTh Ha  4YepTEeKax, PpHUCYHKAX, OMHCHIBATH,
MCIIOJIb3Ysl TEPMHHOJIOTHIO, M HM300paxaTb C IOMOIIBIO
YepTEXKHBIX ~ MHCTPYMEHTOB  (IpU  HEOOXOAMMOCTH IO
BU3YyaJbHOH OIIOpE): TOYKY, MpPSIMYI0, OTPE30K, Jy4, YTOJ,
JIOMaHyI0, OKPY>KHOCTb.

Pacno3HaBaTh, NMPUBOAUTH MPHMEPbI OOBEKTOB PEAJBHOTO
MUpa, UMeoIMX (opMy H3YyYEHHBIX (QUTYp, ONEeHHBATH HX
JIMHEIHBIC Pa3MEPBI.

Hcnonb30BaTh JIMHEHKY M TPAHCIOPTUDP KaK MHCTPYMEHTHI IS
[IOCTPOCHUSI U U3MEPEHUS: M3MEPSATh JUIMHY OTPE3Ka, BEIHYMHY
yIJIa; CTPOMTb OTPE30K 33JaHHOM JJIMHBI, YIOJI, 3aJaHHOU
BEJINYVHBL;, OTKJIAABIBATH LIUPKYJIEM PAaBHBIE OTPE3KH, CTPOMThH
OKPYXHOCTb 33/IaHHOT'O paJuyca.

MN300paxkaTth KOH(pUI'ypalluM TIeOMETpHuYecKux ¢uryp us
OTPE3KOB, OKPYXHOCTE€H, HX 4YacTel Ha HEIMHOBAHHON H
K1eT4aToil Oymare; mpeasiarath, ONHMCHIBATH W 00CY:KIATh
Croco0bl, AJrOpUTMbI IIOCTPOEHHUS IIOCIE COBMECTHOIO
aHaJIN3a.

Pacno3HaBaTh M M300pakaTh Ha HEJIIMHOBAHHON U KJIETYATON
Oymare TpsMOM, OCTpbIf, Tymoil, pa3BEPHYTHIA  YIUIBI;
CPAaBHHUBATH YIJIbI.




BbIYHCcIsSITh JJTUHBI OTPE3KOB, JIOMAHBIX.

[lonumMaTh W  HCHOJB30BATh MNPHM  pelleHHM  3ajay
3aBHCHMOCTH MEXy CIUHHIIAMUA METPHUYECKOW CHUCTEMBI MEp;
3HAKOMHMTBCSI C HEMETPUYECKUMHU CHCTEMAMU MeEp; BbIPAkKaTh
JUITMHY B Pa3IMYHBIX €JUHHULIAX U3MEPEHUs IPU HE0OXOAUMOCTH
C OIOPO¥ HA CIIPABOYHYIO MH(DOPMAIIHIO.

HccaenoBarh Gurypbl u KoOHGUTYpauy, UCTIONB3Ys TU(POBLIE

[PECYPCHI.

OO0BLIKHOBEHHDIE
npoou
(48 4)

Hpo6b. IlpaBunbHble W HempaBwiIbHble Apodu. OCHOBHOE
CBOMCTBO apoOu. CpaBHEeHHUE IpoOei.

CrnosxeHre U BhIUUTaHHE OOBIKHOBEHHBIX ApooOel. CMmernianHas
IpoOb. YMHOXEHHME U JIeJieHHe OOBIKHOBEHHBIX JpOOeii;
B3aMMHO-00paTHBIE IPOOH.

Pemenune TekcToBBIX 3amad, cojepxaimux Apoou. OCHOBHBIE
3a/1a4u Ha JpoOH.

[Ipumenenue OykB AJis 3alMCH MAaTEMaTUUYECKUX BbIPAXKEHUH U
MPEJI0KEHUMN.

MopaenupoBath B Tpaduyeckoid, mnpeaMeTHoH ¢Gopme, cC
[MOMOIIBI0 KOMIIbIOTEpA IOHSATHS U CBONCTBA, CBSI3aHHBIE C
0OBIKHOBEHHOU TPOOBIO.

YuTaTh M 3aMUCHIBATh, CPABHUBATH OOBIKHOBEHHBIE Ipo0H,
MpeaIaraTh U 00Cy:KIaTh COCOOBI YIIOPSA0OUYNBAHUS IpOOeit.
N300pakaTh 0ObIKHOBEHHBIE APOOU TOUKAMU Ha KOOPAMHATHOMN
NpsIMOM;  MCMOJIb30BAaTh  KOOPJIMHATHYIO  TNPSAMYIO  JUIs
CpaBHEHHUS IpoOeH.

DopMyJHPOBATH, 3aNIMCHIBATH ¢ MOMOIILI0O OYKB OCHOBHOE
CBOWCTBO OOBIKHOBEHHOW JpoOM C OMOpPOM Ha MPaBHIIO;
HCIO0JIb30BaTh OCHOBHOE CBOWCTBO JApOOM Al *COKpallleHUs
npobeil W npuBeneHUs ApoOM K HOBOMY 3HAMEHATENI0 B
MPOCTEHIINX CITydasx™.

[IpeacraBiasitb 10 00paslly CMeEIIaHHYH0 JApoOb B BUAE
HENPAaBWJIBHOM W BBIICNATH LEIYyH0 YacTh 4WCIa U3
HEIPaBUILHOU TPOOH.

BoInotHATH apudMeTnyeckue AeiicTBUS C OObIKHOBEHHBIMU
Npo0sMU B MPOCTBIX  CIydasX; NPHMEHATh CBOWCTBA
apuQMeTUUECKUX NEHCTBUI 7S pallMOHATN3AlMY BEIYUCICHHN.
BbINoJHATL NMPUKHAKY U OLEHKY pe3yJbTaTa BBIYMCICHUM;
npeaiaratb 1 IPMMeHATHh NPUEMBbI IPOBEPKH BBIUNCIICHUN.
[IpoBoauTh HCCJENOBAHUS CBOWCTB JpoOeil, omupasch Ha
YUCIOBbIE OSKCHEPUMEHTHl (B TOM 4HCIE€ C TOMOIIBIO
KOMIIBIOTEPA).

Pacno3HaBaTh UCTHHHBIC U JIO)KHBIE BBICKA3bIBaHUS O APOOSX,




MPUBOAUTH NPUMePbl U KOHTPIIPUMEPHI.
Pemath, npocTedliMe  TEKCTOBBIE — 3aJadyM, COJACPIKALIUE
MpOOHBIE JaHHbIC, W 33Ja4d Ha *HAXO0XKJACHHE YacTH IEJIOro U
1[€JI0TO TI0 €r0 YaCTH; BbISBJIATH X CXOACTBA U Pa3JIMUHA™.
MoaeanpoBaTh XOJ PEIICHUS 337a4d C IOMOLIBIO PHUCYHKA,
CXEMBI, TaOIUIIBL.

[IlpuBoauTH, pa30oMpaTb, OUEHMBATHL PA3JIMYHBIE PELICHUS,
3alUCH PEIICHH TEKCTOBBIX 3a/Jad MPU HEOOXOJAUMOCTH C
HaIIPaBJISAOIEH TOMOILBIO.

C noMolbl0 mnegarora OWMEHUBAThb IOJYYCHHBIM pE3yJbTar,
OCYLLECTBJISATH CaMOKOHTPOJIb, mpoBepsisi  OTBET  Ha
COOTBETCTBHE YCIOBUIO, HAXOAUTh OITHOKH.

3HAKOMHUTHCS C HCTOPHEl Pa3BUTHS apU(PMETUKH.

Harasauasn
reoMeTpusi.
MHOroyroJibHUKH
(10 u.)

MHoroyroneHuku.  YUeThIpEXYroJIbBHUK,  IPSMOYIOJIBHUK,
KBaJpar.

TpeyronabHUK.

[Tnomans 1 nepumMeTp NPAMOYTrOJIbHUKA U MHOTOYTOJIbHUKOB,
COCTaBJIEHHBIX U3 TMPAMOYIOJBHUKOB, €IUHHIBI HW3MEpEHUs
wiouaau. [lepuMerp MHOrOyroibHUKA.

PacnozHaBaTh, u300pazkaTh C IOMOIIBIO  YEPTEKHBIX
WHCTPYMEHTOB M OT pPYKH, MOJEIUpoBaTh U3 Oymaru

MHOTOYTOJIbHUKH.
[IpuBoauTHL MpUMepPbl OOBEKTOB PEATbHOTO MHpPA, HUMEIOIINX
dbopMy  MHOTOYTOJIbHHUKA, MPSIMOYTOJIbHUKA, KBaJpata,

TPEyroibHUKA, OIIEHUBATh UX JTUHEHHbBIE pa3Mephbl.

BolunciasaTh: TEpUMETp TPEYroibHHKA, MPsIMOYTOJIbHHKA,
MHOTOYTOJIbHUKA; TUIOINAAbh HPSIMOYTOJIbHUKA, KBanparta (mpu
HEOOXOAMMOCTH C OTIOPOH Ha AJTOPUTM YUEOHBIX JICHCTBH).
M300pakathb OCTpPOYTOJIbHBIE, MPSIMOYTOJIbHBIC "
TYIOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTth Ha KIeT4aToil Oymare KBajpaT U MPSAMOYTOJIBHHUK C
3aJJaAHHBIMH JUIMHAMH CTOPOH.

HccaenoBarh CBOMCTBA NPSIMOYrOJbHUKA, KBaJpara MyTEM
PKCIICPUMEHTa, HAONIOJICHHs, W3MEPCHHS, MOCIHUPOBAHMS,
CpaBHUBAaTh CBOMCTBA KBaJ[paTa M MPSIMOYTOJIbHHKA.
Pacno3HaBaTh UCTHHHBIE U JIO)KHBIE BBICKa3bIBAaHUS O
MHOTOYTI'OJIbHUKAX, MPUBOAUTH NMPUMePbI ¥ KOHTPIIPUMEPHI.
HccaenoBaTh 3aBHCMMOCTD IUIOMIAAN KBaJpaTa OT JUIMHBI €T0
CTOPOHBI.




Mcnoab30BaTh CBOMCTBA KBAJPAaTHOM CETKU JUIsl MOCTPOEHUS
¢uryp;  pa3douBaThb  NPSIMOYTOJBHMK  Ha  KBaJpaThl,
TPEYTrOJIbHUKU;  COCTaBJATH (QUIYypl U3  KBaJIpaToB U
MPSMOYTOJIBHUKOB U HAXOJUTh UX IUIOMIA/Ih, pa30MBaTh (PHUTyphI
Ha MPSMOYTOJbHUKU M KBAJpaThl U HAXOJAUTh UX ILIOWIAb (IIpU
HE0OX0JMMOCTH C HAIPaBJISIOIEH TOMOIIBIO).

BoipaxaTh BeIMUMHY IUIOIAQAM B PA3JIMYHBIX EIUHHUIAX
M3MEpPEHUs] METPUYECKOW CHUCTEMBl MEp, HMCHOJIb30BaTh
3aBHCMMOCTH MEXJIYy METPUYECKMMHU EIUHUIAMH H3MEpEHUs
IoIaad NpU HEOOXOJMMOCTH C ONOpPOW Ha CHPaBOYHYIO
1H(}OpPMALHUIO.

3HAKOMHMTBCSI € MpUMepaMH TMPUMEHEHUsl IUIOIANd H
nepyuMeTpa B MPaKTHYECKUX CUTyauusx. Pemarhb 3agaum U3
pealbHOM KU3HU, IPU HEOOXOJAUMOCTH C ONOPOM Ha aJIrOpUTM
[IPABIIIA, 00CYKAATh Pa3iHYHble CIIOCOObI PEIIEHUS 3a1a4.

JlecaTUUHDBIE
npoou
(38 u)

Jecsatnynas 3amuch apooeit. CpaBHEHUE AECITHYHBIX TPOOeH.
JeiicTBus ¢ fecATHIHBIMU IpoOsimMu. OKpyriaeHUE JECATUIHBIX
npoOei.

Pemenne TexcToBBIX 3amad, coaeprkanmx ApoOu. OCHOBHBIC
3a/1a4u Ha JpoOH.

[IpencraBisiTh [ECATHYHYIO IpoOb B BHUAE OOBIKHOBEHHOM,
YUTATh W 3aNMChIBaTh, CPaBHUBAThb [JECATUYHBIE ApoOH,
npeajaratb M 00CYyJaThb  CHOCOOBLI  YIOPSAAOYUBAHUS
NECATUYHBIX ApOOEi.

M3o06paxkaTh AecATHYHBbIE APOOM TOUKAMHU Ha KOOPAMHATHOM
MPSMO.

BbISIBAATH CXOACTBA W PAa3jJHYUs IPAaBUI apu(PMETHUECKHX
MEeCTBUI ¢ HATYpalbHBIMU YHUCIAMH U JIECATUYHBIMU JIPOOSMHU,
[OCJIe COBMECTHOTO aHaIn3a.

BbInoJHATH apuMeTHuecKue MACUCTBUS C JAECATUYHBIMU
Npo0sSMHU; BBIMOJIHATH, NPHKUAKY W OLEHKY pe3ylbTaTa
BBIYMCIICHUI.

[IpuMeHsiTL cBoiicTBa apudMETHUYECKUX JCHCTBUM  uId
palroHaIN3auy BHIYUCICHUH.

[IpuMeHsITH NPABUJIO OKPYIJIEHHS JCCATUYHBIX ApoOel, mpu
HE00XO0IMMOCTH C BU3YaJIbHON OMOPOH.

[IpoBoAUTH WCCAETOBAHUSI CBOMCTB JAECATHYHBIX JApoOeid,
OMHUpasCh Ha YHCIOBBIE OKCIEPUMEHTHl (B TOM 4YHCIE C




MOMOIIIbIO KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOXKHBIE BBICKA3bIBaHUS O JpOOsX,
NPUBOAUTL  TPUMEPbI U KOHTPIPUMEPHI,  CTPOUTH
BbICKA3bIBAHMS U OTPULIAHMSI BHICKA3bIBAHUH.

Pemiate  mpocTeiiiue TEKCTOBbIE  3aJlauM, COJEpIKallue
pOOHbBIE JaHHbIE, 1 Ha *HAaXOXKJIEHHE YacTU LEJIOr0 U IEJIOro
10 €r0 YaCTU™; BBISABJIATH UX CXOACTBA M Pa3Inyusl.
MojaenupoBaTh XOJ pEUICHUs 33Ja4d C TOMOILBIO PUCYHKA,
cxeMbl, TaOnuipbl. Pa3dupaTh pazIuyHbIEe pPEUICHUs, 3aIUCH
[peLIEHUI TEKCTOBBIX 3a4a4.

OnepupoBaTh IpOOHBIMU YHCIAMU B PEAIbHBIX YKU3HEHHBIX
CUTYaIUsX.

C noMombI0 MeAarora ONeHMBATh IOIYYECHHBIM DPE3yibTar,
OCYLIECTBJSATh  CAMOKOHTPOJIb,  TpOBEpsis  OTBET  Ha
COOTBETCTBUE YCIOBHIO, HAXOAUTH OIIMOKH.

3HAKOMHUTBCS € HCTOPHEH Pa3BUTHS apU(PMETUKU

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

*Mmuororpanaukd. M300pakeHre MHOTOTPaHHMKOB. Mojaenu
MPOCTPAHCTBEHHBIX TEI.

[IpssMmoyronpHBI Mapasutenenuren, Kyo. Pa3Béprku kyda u
napasuiesienure/a.
O0BEM Kyba, MPSAMOYTOIBLHOTO MapaJlIeyIeuneaa™.

Pacno3HaBaTh Ha 4epTeKaX, PHCYHKAX, B OKpYKawIIeM
MHpe TIPSMOYTOJIbHBIN MapajuiesienuIe]], Ky0, MHOTOTpaHHHUKH,
OMUCHIBATh, HCHOJB3ysl TEPMHUHOJIOTHIO, OLEHUBATH
ITMHEWHBIC Pa3Mephl.

[IpuBoANTH MPUMePbI OOBEKTOB PEATbHOIO MHUPA, UMEIOLIUX
(GopMy MHOTOTpaHHHKA, MPSIMOYTOJBHOTO IapauIeyeIuIIe]a,
KyOa.

M306paxkaTh Ky0 Ha KiIeTyaToi Oymare.

HccaenoBarhb cBOlicTBa KyOa, IPSIMOYTOJILHOTO
napajuielienune;a, MHOTOTPAHHUKOB, WCIOJb3Yys MOJCTH TpU
HEOO0XOIMMOCTH C HAIIPABJISIONICH TTOMOIIBIO.

Pacno3zHaBaTh  pa3BEPTKM  Kybda U MapajlieNenuresa.
MoaenupoBarh Ky0 M mapajuiesnenunes u3 Oymaru ¥ Impoyux
MaTepuasoB, Mo 00pasily.

HaxoquTh W3MEpEHUs, BBIMMCJIATH IUIONIA/Jb TOBEPXHOCTH;
00BEM Kyba, PSIMOYTOJIBHOTO TMapasulefienureia ¢ Onopoil Ha
QITOPUTM y4eOHBIX JCHCTBUI; MCCJIeI0BATH 3aBHCHMOCTH




00BEMa Kyba OT JUTHHEI ero pedpa.

Ha6uionaTh ¥ NPOBOAMTHL AHAJOIMM MEKIY TOHATHIMH
[UIOIIAN U 00bEMA, IEPHUMETPA U TUIOLIA/IN TOBEPXHOCTH.
Pacno3znaBarthb HUCTUHHBIC U JIOXKHBIC BbICKA3bIBaHU 1 0
MHOTOTPAaHHUKAX, NPHBOAUTH TPHMEPbl U KOHTPIPUMEPHL.
Pemath 32124 U3 PCaIbHOM KHU3HU.

IloBTOpEeHuUe
1 00001IeHNE
(10 u.)

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

BuIuucjasAaTh 3HAYECHUsI BBIPAXKEHUM, COACPKALIMX HATypalbHbIE
uKciia, OOBIKHOBEHHbBIE U JIECATHUYHbBIE JpOOM, BBIMOIHSITH
npeoOpa3oBaHus YUCEN MPU HEOOXOTUMOCTH C HANpPaBJISIFOIICH
[TOMOIIBIO.

BpiOupaTth,  cmocod  CpaBHEHHS  4uCell,
NPUMEHATH CBOWCTBA apU(PMETHUECKHX
paroHaIN3aluy BHIYUCICHUH.
OcyumecTBJASATH CAMOKOHTPOJIb BBIIOJHIEMBIX JECUCTBUH U
CaMOITPOBEPKY PE3YJIbTATA BBIUNCICHUM.

PemiaTh  mpocreiilime 3aauM U3 PEAIBHOW  )KWU3HU,
NPUMEHATh MaTeMAaTH4YeCKHe 3HAHMS U1 PELICHUA 33734 U3
NPYruX y4eOHBIX MPEIMETOB.

Pemiats mpocreiimme  3agaum
CPAaBHUBATH  CHOCOOBI  PEIICHUSA
PanuoOHAJBLHBIH CIIOCO0.

BBIYMCIICHUH,
NEUCTBUU  JUIA

Pa3HbIMU
3a/a4u,

cnocodamu,
BbIOUPATH

6 kaacc (e menee 170 u)

HazBaumue
pa3naesa (TeMbl)
Kypca (4HcJ10
4acoB)

OcHoOBHOE coiep:KaHue

OcHOBHBIE BU/IBI 1eATEIbHOCTH 00y4ar0IMXCs

HarypajbHbie

quciaa
(30 9)

Apugpmernueckue JNEUCTBUS c MHOT03HAaYHbIMU
HaTypaJIbHBIMM 4YHCIaMH. YMCIOBbIE BBIPAXKEHUS, MOPAIOK
NeWcTBUH, NCHOIb30BaHNE CKOOOK. OKpyIiieHHe HaTypaJlbHBIX

BeimoHaTs apudpMernyeckue JAeMCTBUA C MHOIO3HAYHBIMH
HaTypadbHBIMH YHUCJIaMH{, HAXOAUTb 3HAYEHUH UYMCIIOBBIX
BBIpaKEHUI CO CKOOKaMM U 6€3 CKOOOK; BHIMMCJIATH 3HAYEHUS




YHUCEl.
Jlenutenu W KpaTHBIE YKCia; *HAUOOJBIITNA OOMIUN JIETUTETh
Y HauMEHbIIee 001Iee KpaTHoe™.

PaznoxeHne uucima Ha MOPOCThIE MHOXKUTENU. [lenuMocCThb
CYMMBI U NPOU3BEICHHUS. J[eJIeHre ¢ OCTaTKOM.
Pemenne TeKCcTOBBIX 3a/1a4.

BBIPAYKEHUI, COZepKALUX CTEIEHH.

BhInoTHATL NPUKUAKY M OLEHKY 3HAUYECHUHW YHUCIIOBBIX
BBIPAKECHUH, IPUMEHATHh NPUEMBbI IPOBEPKH PE3YJIbTATA.
Hcnonb30BaTh MpU  BBIYUCICHUSAX TMEepPeMeCTUTENbHOE U
coyerarejibHOe CBOMCTBA CJIOKEHMSI M  YMHOKEHHS,
*pacnpenejJuTe/ibHOe CBOMCTBO YMHOKEHHS OTHOCHTEJIbLHO
CJI0’KeHUs™, CBOMCTBA apu(MeTHYeCKHUX AelCTBUH.
HccnenoBath  YUCIIOBBIE  3aKOHOMEPHOCTH,  IPOBOJUTH
YHCIIOBBIE SKCIIEPUMEHTBHI.

®opmyupoBaTh OMNpeJeJieHUusl [JCINTENs. W KPaTHOroO,
HauOOoJbIIEro OOIIEro JeIUTeNss M HAUMEHBIIEro OoOLIero
KpaTHOTO, MPOCTOTO M COCTaBHOTO YHCEJ; WCIOJIb30BATh 3THU
MOHSTHSI IPU pELIeHUH 3a/1a4 (IIpH HEOOXOIMMOCTH € OTIOPOM Ha
QITOPUTM IIPABUIIA).

I[IpuMeHSITH AJNTOPUTMBI BBIYMCIEHUS HAWOOJIBIIEr0 OOIIEro
JeNUTEeNs] M HAUMEHBIIEro OOIIero KpaTHOTO JABYX YHCET,
AITOPUTM PA3JI0KEHUS YUCIA HA IPOCTbIE MHOKHUTEIIH.
HccaenoBarb cBOiicTBAa JCIMMOCTH CyMMBbI U IIPOU3BEACHUSA
YHCeJl ¢ OMOPOU Ha BOIIPOCHBIN TIaH.

IIpuBoaAMTHL NpPUMepPbI YHCET C 33JaHHBIMM CBOWCTBaMH,
pacno3HaBaThb BepHble M HeBepHble YTBEPKICHHUSI O
CBOWCTBAX 4YHCEN, ONPOBEPraTb HEBEPHBIC YTBEPKICHUSA C
MIOMOILIBK0 KOHTPIPUMEPOB.

KoncrpyupoBarte  MaTeMaTH4ecKHe  NpeLIOKeHHS  C
MOMOMUIBIO CBSI30K «H», «UJIHY», «ECIIH. .., TO...» [0 00pasiy.
PemaTh TEKCTOBBIE 3a/1a4U, BKIFOUAIOIIUE TOHATHUS IE€TUMOCTH,
apuMeTUYeCKuM CIocoOOM, HCIHOJB30BaTh Mepedop Bcex
BO3MOJKHBIX BAPHAHTOB C OIIOPOM HA BOIPOCHBIH IIaH.
MoaeanpoBaTh XOJ pEUICHUs 3aJayd C IMOMOIIBIO PHUCYHKA,
CXE€MBbl, TaOJIHILIBI.

[TpuBoaNTH, pa3bupaTh, OLIEHHBATh Ppa3jHYHbIE PelIeHus,
3allMCH PpelleHMid TEeKCTOBBIX 3aJa4 C HalpaBIIOLIECH
MTOMOIIBIO.

Kputnyecku OlcHMBaTh MOJY4YE€HHBIH pe3y/bTaT, HAXOIAMTh




OIIII/I6KI/I, OCYHICCTBJIAT CAMOKOHTPOJIb, IIPOBEPSAA OTBET
Ha COOTBETCTBHUE YC/IIOBHIO.

Harasignas
reoMeTpus.
IIpsimble Ha
IJIOCKOCTH
(74)

*TlepnienaukynspHable npsaMble. [lapamiensable npsMbie™.

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

Pacno3naBarh Ha ueprexax, PUCYHKAX CiIydald B3aUMHOIO
PAacCIIOIOKEHU IBYX MPSMBIX.

HN3o0paxkarth ¢ MNOMOMBI0 YepTEKHBIX MHCTPYMEHTOB
KJIeT4aToil Oymare JBe IIepeceKaroluecss IMpsMble, JBE
NapaJuieIbHbIE TPSIMBbIEC, CTPOUTH IPSIMYIO, NEPIECHAUKYIAPHYIO
JTAHHOM.

IIpuBoauTs NpUMepbl apauIeIbHOCTH 51
NEPIEHANKYJIIPHOCTH MIPSAMBIX B IPOCTPAHCTBE.

Pacno3naBathb B MHOIOYIOJIbHMKAaX MNEPIEHIUKYISPHbIE U
napajuieiabHbie  CTOpoHbl. M300paxaTbh MHOIOYIOJIBHUKU C
napauieIbHBIMU, TEPIIEHIUKYISPHBIMUA CTOPOHAMH IO 00pa3Ily.
HaxoauTh paccTosiHue MEXJIy ABYMS TOYKaMH, OT TOYKH JO
OpsIMOM, JUIMHY IyTM Ha KBAJpaTHOM CETKe, B TOM YHCIIE
UCTIOJIb3Ys LIU(PPOBBIE PECYPCHI.

Apoou
(32 4)

OObIKHOBEHHAss  JIpoOb, OCHOBHOE  CBOWCTBO  Jpo0OwH,
cokparieHue apooeit. CpaBHEHUE U YIOPSIA0UYHNBaHUE TPOOEH.
JlecsaTU4HBIE IPOOU ¥ METpUYECKasi CUCTEMa Mep.

Apudmernueckue  AeMcTBUS ¢ OOBIKHOBEHHBIMU U
JECSITUYHBIMH JIPOOSIMHU.

OtHomenune. JlemeHue B JaHHOM OTHOIICHMH. *Macmrat?,
MIPOITOPIIHSL.

[TonsiTre mpolieHTa. BhIUKCIIeHHEe MPOILIEHTA OT BEJIMYUHBI H
BEJIMYUHBI 110 €€ MPOIICHTY.

Perienne TeKCTOBBIX 3aj1au, COAECPIKALIMX IPOOU U MPOLIEHTHI.
IIpakTnyeckas pabora «OTHOILIEHHE AJIUHBI OKPYKHOCTH K €€
THAMETPY».

CpaBHUBATh W YNOPSIAOYMBATH JPOOH, BBIOHPATH CHOCOD
CpaBHEHHUS IpoOei.

IIpencraBasiTh JAeCATUYHBbIE IpOOM B BUJE OOBIKHOBEHHBIX
npobeil 1 OOBIKHOBEHHBIE B BHUJIE JECATUYHBIX, HCIOJIb30BATH
IKBHBAJIEHTHBbIE NPEICTABJIEHUs] JPOOHBIX uYMCel IpH UX
CpPaBHEHHMH, IMIPU BBIYUCICHUSIX (IpU HEOOXOAMMOCTU C
HAIPAaBJIAIONIEH TOMOIIBIO).

HUcnoab3oBarh JeCATUYHBIE JpOOM TMpU NPeoOpa3OBaHUH
BEJIMYUH B METPUYECKOUN CUCTEME MED.

BoinoHATh apudgMeTnyecKue JeicTBUS C OOBIKHOBEHHBIMU
U IECATUYHBIMU JPOOSIMH.

BoruncasTs 3HAYEHUS BBIPaXKCHHI, COJIeprKaIInX
OOBIKHOBEHHBIE W JIECATHUYHbIE  ApoOW,  BBHINOJHATH
npeoOpa3oBaHuss JpoOel, BHIOHPATHh CHOCOO, NPHMEHSTH
cBoiicTBa apuPMETHUYECKUX HCHCTBHIA sl palMOHATH3aluU
BBIUHCIICHUM.




CocTaBisTh OTHOLICHUS W IPONOPLUHU, HAXOAMTH OTHOLIEHHE
BEJIMYMH, JICJIUTh BEIMUYNHY B JAHHOM OTHOILLICHUH.

HaxoauTh 3KCHePUMEHTAJBHBIM IYTEM OTHOLICHUE JJIMHbI
OKpY)KHOCTH K €€ juamerpy (Ipu HEOOXOAUMOCTH C
HaIPaBJIAIONIEN TOMOIIBIO).

HaxoauTs Macmrad 1uiaHa, KapThl U BBIYUCIATH PacCTOSHUS,
HCIO0JIb3YS MaclITad ¢ ONOPON Ha AJITOPUTM YUYE€OHBIX JEHCTBUM.
OOBSICHATH, UTO TAKOE€ MPOIEHT, YHOTPeOIsATh 000pOTHl peyu
CO CJIOBOM «IpOILEHT». BbIpa:kaTh NPOLEHTHI B Jpo0SIX H
Jpo0OH B MPOLIEHTAX, OTHOLIIEHUE JIBYX BEJIUYUH B MPOLIEHTAX.
BbIYMCJIATH IPOLEHT OT YHCIIA U YUCIIO 10 €r0 MPOLIEHTY.
OxpyrasaTe JpoOU U TPOLEHTHI, HAXOIUTh MPUOIUKEHUS
YyHucesl NMpU HEOOXOTUMOCTH C HCHOJIB30BAHUEM BU3YaJIbHON
OTIOPBI.

Pemiath 3agayM  Ha YacTH, MPOLIEHTHI, NPOMOPLUHU, Ha
HaxoXJIeHHue JpoOu (MPOIEHTAa) OT BEIMYUHBI M BETMYUHBI 110 €8
npobu (mporeHTty), npodu (MpOIEeHTa), KOTOPBIH COCTaBIISIET
oaHa BenmuuuHa OT apyroi. IlpumBoauTh, Ppa3dupark,
OIIEeHUBATDH PA3JIMYHbIE PELICHUS, 3alIUCH PEIIEHUI TEKCTOBBIX
3aJa4 Mpy HEOOXOAUMOCTH C HAIIPABIISAIONIEH TTOMOIIBIO.
M3Baekats uHpOpMamuo0 U3 TAOMUIl U JUArpaMM,
UHTEPIPETUPOBATH TaOJINYHbIC JaHHBIE, OTIPENEIATh
HauOoJIbIlIee U HANMEHbIIee U3 IPEICTABICHHBIX JAHHBIX.

Harasanas

reoMeTpusi.

CummerTpus
(6 9)

*QceBas cummertpus. LlenTpanbHas cuMMeTpust.

[TocTpoeHre cMuMMETPUUHBIX UTYP.
CuMMeTpus B IPOCTPAHCTBE™.

Pacno3naBaTh Ha yepTexax U U300pakeHUSX, H300paxkaTh OT
PYKH, CTPOMTH C IOMOILBIO MHCTPYMEHTOB (urypy (0Tpesox,
JOMaHyl0, TPEYrOJbHUK, TMPAMOYTOJIBHUK, OKPYKHOCTbH),
CUMMETPUYHYIO JIaHHOW OTHOCHUTENBHO TMPSIMOM, TOUYKU C
HalpasJISIONIEH TOMOUIBIO.

HaxoauTs npuMepbl CUMMETPUH B OKPYXKAIOLIEM MUDE.
MopeaupoBare u3 Oymaru JBe (UIYpbl, CHUMMETPUYHbIE
OTHOCHTENIBHO TIPSAMOM; KOHCTPYMPOBATh TI'€OMETPHYECKHUE
KOH(Urypaluu, UCIOoIb3ysl CBOWNCTBO CUMMETPHUH, B TOM YHCIIe
C TOMOUIbI0 LHU(POBBIX PECYpPCOB C ONOPOM Ha alIrOpUTM




y4eOHBIX JIEHCTBUM.

Bripaxenus
¢ OykBamu
(64)

[MpumeHenne OyKB IJIs 3aIMCH MAaTEMAaTHICCKUX BBIPAXKEHUH U
npeaioKeHnd. *ByKBEHHBbIC  BBIPAKEHUS UM YHUCIOBBIC
MOJICTAHOBKU ™.

bykBenHbie paBEHCTBA, HaXO0XJICHHUE HEU3BECTHOTO
KOMIIOHEHTa. DOopMyIIbI.

Hcnoab3oBaTh OYKBBI Il 0003HAUEHUS YUCEI, MPHU 3alHUCU
MaTeMaTHYeCKUX  YTBEPKICHHH, COCTaBJISATh  OyKBEHHBIC
BBIPAYKEHUS 10 YCIOBHIO 331a4H.

HccnenoBath  HECIOXKHBIE  YUCIIOBBIE  3aKOHOMEPHOCTH,
MCII0JIb30BaTh OYKBBI JJIsl UX 3allMCH.

BoluncasaTh 4MCIOBOE 3HAU€HHE OYKBEHHOTO BBIPAXKEHUS NPU
3a/laHHBIX 3HAUYEHUAX OYKB C OMOPOW Ha aITOPUTM Y4eOHBIX
JNEUCTBHI.

3anuceiBaTh ¢popmy.nr: IepuMeTpa 51 IJIOIAU
NpsIMOYTOJIbHMKA, KBaJpara; JUIMHBI OKPYKHOCTH, IUIOIIAIN
KPYra; BHINOJHATH BHIMHCJIEHHS 110 3TUM (OopMyJiaM.
CocraBiasaTth (oOpMYJIbl, BBIPRXKAIOIMINE 3aBUCUMOCTH MEXKIY
BEJIMUYMHAMU: CKOPOCTh, BPEMSI, paCCTOSIHUE; 11€HA, KOJINYECTBO,
CTOMMOCTB; TPOM3BOJIUTENBHOCTh, BpeMs, O00BEM pPabOTHI;
BBINOJIHAThH BBIYMCICHUS IO ATUM (POPMYIIaM.

HaxoauTh  HEU3BECTHBIH  KOMIIOHEHT  apU(PMETHUECKOTO
IEUCTBUSL.

Harasignasn
reoMeTpusi.
Durypsl

HA IUVIOCKOCTH
(14 )

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

N3mepenue yrinos. Busl TpeyroiabHUKOB.

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

*TIpaktuyeckas padota «Ilmomans kpyran™.

N300pakaTh Ha HEJIMHOBAHHOW U KieT4aTod Oymare c
UCII0JIb30BaHUEM YepTEKHBIX UHCTPYMEHTOB
YeThIPEXYTOJbHUKI c 3aJJaHHBIMU CBOWCTBaMHM: c
napajjiesIbHbIMU, MEPIEHANKYIAPHBIMU, PaBHBIMU CTOPOHaMH,
OpSAMBIMM  yrilaMM W JIp., PaBHOOEAPEHHBIM TpPEyrojbHUK.
IIpeanaratsb u 00Cyk1aTh COCO0bI, AJITOPUTMBI IOCTPOEHUSL.
HccienoBarb,  HCIOJB3YS  SKCIEPUMEHT,  HaOJIOJEHUE,
MOJEIUPOBAaHUE, CBOMCTBA  IPSMOYIOJbHUKA, KBaJapara,
pa30uBaTh Ha TPEYTOJBLHUKH C OTIOPOI HA BOIIPOCHBIH IJIaH.
O00CHOBBIBATh, ONIPOBEPraTh C IOMOILIBIO KOHTPIPUMEPOB
YTBEPXKICHUS O TMPSAMOYTOJbHUKE, KBaJpare, Pacno3HaBaTh
BEPHBIC U HEBEPHBIE YTBEPKIACHHUS.

H3MepsATh U CTPOUTH C MOMOIIBIO TPAHCIOPTUPA YIJIBI, B TOM
4HCI€ B MHOTOYIOJBHHUKE, CPABHHMBATH YIJIbI; PACIO3HABATH




OCTpBIE, IIPSIMBIE, TYIIBIE, PA3BEPHYTHIC YIJIBL.

PacnosnaBars, H300paxaTh OCTPOYT'OJIbHBI,
IIPSAMOYTOJIBHBIM, TYIOYTOJIBHBIN, paBHOOEAPEHHBIH,
PAaBHOCTOPOHHUN  TPEYroJbHUKU (IpU HEOOXOJUMOCTH C
MCII0JIb30BAaHUEM BU3YAJIbHOM OIOPHI).

BoruncasaTs IIEPUMETP MHOT'OYT'OJIbHUKA, IIJIOIIA/b
MHOTOYT'OJIbHUKA pa30MeHneM Ha MPSMOYrOJbHUKH, Ha PaBHBIC
¢Gurypbl, HUCHOJB30BaTh METPUUYECKUE €AWHULIBI H3MEPEHUS
JUTMHBI U TIJIOIIAU C OTIOPOM HA aJTOPUTM yUEOHBIX ACHUCTBUH.
Hcnonb3oBarh npulIAMKEHHOE M3MepeHHe [UIMH U ILIOMAeH
Ha KjeT4yarod Oymare, TPUOMMKEHHOE W3MEPEHHUE [THHBI
OKPYKHOCTH, IUIOIIAIN Kpyra.

THogoxureabHbIE U

Iensie qHca. *Moynb 4HucIa, reoMeTpuyeckas

I[IpuBOAUTH NpPHUMEPHI HCIOIB30BAHHUS B PEATBHON KHU3HHU

OTpHNATE/bHBIE  |MHTEpHpeTaiys Moayis. YKucIoBble MPOMEKYTKU™ . TIOJIOKUTENIBHBIX M OTPULIATENBHBIX YUCE]L.
uncaa TonoKuTeNbHEE 1 OTpUUATeNbHble wncma. Cpapierue | VI300PAKATE [EIbIE UHCIA, TONOKHTEILHEIC H OTPHIATEIHHELE
(40 4) HOJIOKUTENBHBIX M OTPULATENBHBIX uKcel. Apudmerndeckue | T¢I TOYKaMU  Ha  9HCJIOBOM  HPIMOM,  HCHOJIBL30BATH
NEWCTBHUS C TIOJOKUTETLHBIMA U OTPULIATENBHBIMH UkcIamMy, | TACTOBYIO MPAMYFO UL CPaBHCHUS TUCCT.
PelmeHye TEKCTOBEIX 30101 IpuMeHsATh NPaBHJA CPABHEHUS, YIOPAJ0YMBATH LEJIbIE
yucia; *HaX0AUuTh MOJIYJIb yucia™.
®opMyJIHPOBATH NPABHJIA BBIYUCIEHHUS C MOJIOKHUTEILHBIME 1
OTpHLIATEIBLHBIMU YUCIAMM, HAXOAMThL 3HAYEHHS] YMCIOBBIX
BBIPAKECHU, CoJIepIKaIlNX IEUCTBUSA
C TOJOXUTENbHBIMH M OTPMUATENbHBIMHM YHCIAMH  HpH
HEOOXOAMMOCTH C OHOPO¥ Ha ATOPUTM IIPABUIIA.
IIpuMeHsATL CBOMCTBA CIOKEHHMS M yMHOXEHHS  JUIS
IpeoOpa3oBaHys CyMM M IIPOU3BEICHUIA.
Hpeacrapaenne  |IIpsAMoyronbHas cucTeMa  KOOPAMHAT HA  IUIOCKOCTH.| OOBSCHATh M WLUIIOCTPHPOBATHL HNOHSITHE NPAMOYIOJILHOM
JAHHBIX KoopuHaThl TOUKH Ha IIOCKOCTH, a0CLKCca U OPIHHATA. CHCTEMbl ~ KOOPAMHAT  Ha  IUIOCKOCTH,  HCIIOJIb30BaTh
(6 ) CTon6uaThie M KPYroBble UATPAMMBL. TEPMUHOJIOTUIO; CTPOMTh Ha KOOPMHATHOMN MIIOCKOCTH TOUKH

IIpaktuyeckas pabdota «IlocTpoenue quarpamMmy.
Pemenne  TEKCTOBBIX  3amad,  COJEpPXKAIIMX  JIAHHBIE,
IIpeJICTaBJICHHbIC B TAOIMIIAX U HA TUarpaMmax.

¢urypsl 1o 3aJaHHBIM KOOpJIMHATaM, HAXOAUTH KOOPIMHATHI
TOYEK.
Yurarth cToJIOUaThle U KpPYTOBbI€ JMarpaMMBl;




HHTEPIPETHPOBATH JIaHHBIC; CTPOUTH cron0yareie
AuarpaMmbl.

Hcnoab3oBath HH(pOPMANNIO, NIPEACTABICHHYIO B Tabauuax,
Ha auarpamMmax MmMid peIICHHA TCEKCTOBBIX 3aJad W 3a4ad U3
pEATBHOM )KU3HH.

Harasignas
reoMeTpus.
Durypsl

B IPOCTPAHCTBE
9 v)

*TIpsaMoyroyibHBIN Napajuienenunen, Kyo, npusma, nupaMmua,
KOHYC, IMwmHAp, Mmap u  cdepa. H3obpaxenue
MIPOCTPaHCTBEHHBIX ¢uryp. [Tpumepsl pa3BEpPTOK
MHOTOTPaHHUKOB, IMJIMH/IPA U KOHYCA.

[IpakTnueckas pabora «Co3nanue Mojiernen
MPOCTPAHCTBEHHBIX (PUTYDPY.

[Tonsatue o60bEMa; eauHUIBI U3MepeHHs 00béMa. OO0BEM
MPSIMOYTOJIFHOTO Tapajulesienumena, Kyoa, GopMyinsl 00bémMa™.

Pacno3naBath Ha  Yeprexax, pHUCYHKAX, ONHCHIBATH
nUpamMuy, MpU3My, MUIHHIP, KOHYC, IIap, H300paskaTh UX OT
PYKH, MOJEJMPOBATH U3 OyMaru, MIacTUINHA, IPOBOJIOKU U JIp.
¢ HampasJsitoled nomonibio. [IpuBoAUTHL MpUMeEpPBI 0OBEKTOB
OKPYXKaIOIIEero MUPa, UMEIOIINX (DOPMBI HaA3BAHHBIX TEJ.
Hcnonab30BaTh TEPMHHOJIOTHIO: BEpIIMHA, pedpo, TpaHb,
OCHOBaHUE, BBICOTA, PAINYC B TUAMETP, Pa3BEPTKA.

H3yyaTh, KUCIOJIB3YS SKCIIEPUMEHT, HAOIIOJEHHE, U3MEpPEHHE,
MOJICIMPOBAaHNE, B TOM YHCJIE KOMIBIOTEPHOE, U ONMUCHIBATH
CBOICTBA Ha3BaHHBIX TeJ, BBISIBJISATH CXOACTBA W Pa3IHIMS:
MEXy MUPaMHUION U IPU3MON; MEXKY HHJIUHIAPOM, KOHYCOM U
HIapOM.

Pacno3HaBaTh pa3BEPTKM Mapajuienenunena, Kybda, MpHU3MBL,
NUpPaMHJIbl, KOHYCA, [IIMHIPA; KOHCTPYHPOBATH JTaHHBIC Tella
U3 pa3BEPTOK, CO3/aBaTh MX MOJEIM C HamlpaBJsoLIeH
MTOMOIIKIO.

Co3xaBaTh MoOJeJM IPOCTPAHCTBEHHBIX ¢uryp (u3 Oymard,
MIPOBOJIOKH, IIJIACTUIIMHA U JIP.) C OIOPOi Ha aJrOPUTM YUeOHBIX
NIEUCTBUI.

H3mepsaiTh Ha Moaeasix: UIMHBI pPEOEpP MHOTOTPAHHUKOB,
JIaMeTp miapa.

Boruucasite mo  ¢opmyiaam: 00bEM  IPAMOYIOJIBHOTO
napajuienenunena, Ky0a; HCHOIb30BaTh EAWHUIBI U3MEPEHUS
00bEMa; BBIYHCJIATH OOBEMBI TEJ, COCTaBJICHHBIX U3 KYyOOB,
NapauIeJIeNUIEOB; pelaTh 3aJa4i C PEAIBHBIMU JTaHHBIMHU C
OTIOPOY Ha CIPABOYHYIO HH(POPMAILIUIO.

IMoBTOpEHUE,

HOBTOpeHI/IC OCHOBHBIX TOHATHA W METOIOB KypCOB 5ué6

Bbruucaarsb 3HAYCHUA BBIpa)KCHI/II\/’I, COJACpKaInX




00001IEHHE,
CHCTEeMATH3 Al
(20 v)

KJIaCCOB, 0000IIEHNE U CHCTEMATH3ALINS 3HAHMIA.

HaTypajJbHbIC, LEJIble, TOJOKUTEIbHbIE M OTPULATEIIbHBIC
quciaa, OOBIKHOBEHHBIE W JIECSATUYHBIE APOOH, BBIMOJIHSATH
peoOpa3oBaHUs YMCET U BBIPAKEHUNW NPU HEOOXOIUMOCTH C
HaIIPaBJIAOMIEH TOMOILBIO.

BbiOupar,  cmocod  CpaBHEHHA — YHCEl,
NPUMEHSATh CBOMCTBA apu(METHUYECKHX
palMOHAIN3AMY BBIYUCICHUN.

Pemate mpocreiilnMe 3agayM W3 pealbHOM  KU3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHMSA JUI PEIICHHs 3a1a4 U3
JIPYrUuX MPeIMETOB.

Pemath npocreiiiue 3aga4n pa3HbIMHU CIIOCO0aMu.
OcyumecTBJISTh CAMOKOHTPOJIb BBINOJHAEMBIX JEHCTBHU H
CaMOITPOBEPKY PE3YJIbTATA BBIUNCICHUM.

BBIYHCIICHHIA,
NEUCTBUI  JUId

TEMATHYECKOE INTAHUPOBAHUE YYEBHOT'O KYPCA «AJITEBPA» (I1I0 'OAAM OBYYEHMUS)

7 knacc (ne menee 102 u)

Ha3Banmue
pasnaeia (TeMbl)
Kypca (4uciio

OcHoOBHOE coiep:KaHue

OcHOBHBIE BH/IbI 1€ITEJILHOCTH 00y4A0IIHUXCS

4acoB)
Yucaa u [ToHsiTHE pallMOHAIBHOTO YHCIIA. CucreMaTH3MPOBATh U oboramarb 3HAHMS 00
BbIYHCJICHHSI. ApudmMernueckne JCHCTBHUS C pPAIlMOHAIBHBIMHA YHCIAaMU. | OOBIKHOBEHHBIX M ICCATHYHBIX JIPOOSX.
PanuonanbHbIe CpaBHeHMe, yNOpPsI0YMBAaHUE PAIMOHAIIBHBIX YHCE. CpaBHHMBATH W YHOPAA0YMBATH APOOHU, IPeoOPa3oBbIBas MPH
quciaa Crenenb ¢ HaTYpaJIbHBIM I1OKA3aTEJIEM. HEOOXOAMMOCTH  JICCATHYHBIE JpoOM B  OOBIKHOBCHHBIC,
(25 9) Pemienne 0CHOBHBIX 3a7jad Ha JIPOOH, MPOILIEHTHI U3 PEaNbHOM | OOBIKHOBEHHBIE B JECSATHYHBIC, B YACTHOCTU B OECKOHEUHYIO

MPAKTUKHU.

[IpusHaku  OENUMOCTH,  PA3JI0KEHUSA
HATypaJbHbIX YHUCEIL.

Peanbubie 3aBUCHUMOCTH. [Ipsamas
MPONOPLUOHAIIBHOCTH.

Ha MHOXXHUTCIIN

u obpatHas

JECATUYHYIO 1pO0b.

IIpumensiTe  pa3sHooOpasHble  CHOCOOBI M NPHEMBI
BbIYMCJICHUS 3HA4YeHU APOOHBIX BbIPAMKEHUM, COICPKALINX
OOBIKHOBEHHBIE U  JIECATUYHBIE JpPOOM: 3aMEHATh IpH
HEOOXO/IMMOCTH  JECATUYHYIO  JIpoOb  OOBIKHOBEHHOH M




OOBIKHOBEHHYIO JECATUYHOM, MPUBOANTH BhIpAXEHUE K (opme,
HanOoyiee yHOOHOM Ui  BBIUMCIEHUH, NpeoOpa3oBBIBATh
JIpOoOHBIE BBIPAKEHUS HA YMHOXXEHHME W JEJIEHUE IECSITHUHBIX
npo0eil K NeHCTBUAM C LEeNbIMU YuciaamMu (IIpU HEOOXO0UMOCTH
C HaMpapJIAIOLIE TOMOIIBIO).

I[IpuBoauTh uyMCI0OBBIe U OyKBeHHbIe NMPHUMEPbl CTCICHU C
HATYpaJIbHBIM IIOKa3aTeleM, OOBSICHASA 3HAYEHHsS] OCHOBAHHS
CTETNEHM UM IOKa3aTessl CTENEeHH, HaXOJUTh 3HAUEHUsl CTereHei

Biza @ (2 — J1I060e PAIHOHAIBHOE YHCII0, N — HATYPAIBHOE
YHCIIO) C OTIOPOM Ha CIIPAaBOYHYIO MHPOPMAIHIO.

[Tornmarte cMblica 3anMcH OOJIBIIMX YHCeJT C NOMOIIbIO

JAecATHYHBIX /Apo0deii U creneHel unciaa 10, TpIMEHATH UX B

peajibHbIX CUTYalMsIX.

IIpuMeHSITH IPU3HAKY IETUMOCTH, PA3JI0KEHNUSI HA MHOKHUTEIN
HaTypaJbHBIX YUCE.

Pemars mnpocreiimme 3ajayM  HAa  4acTH, IIPOLICHTBHI,
MIPOTIOPIIMH, HA HaXOXKJICHUE ApoOu (MTPOICHTA) OT BETUYUHBI U
BEIMYUHBI 10 €€ 1poOu (mpoleHTy), aApodu (MporeHTa),
KOTOPBIA COCTABJISIET OJHA BeIMYMHA OT JApyroil. IlpuBoanTs,
pa3oupaTh, OLEHUBATH PA3JIUYHbIC PEUICHUS, 3aMCH PEILICHUN
TEKCTOBBIX 3a]au.

PacnozHaBaTh M OO0BSACHATH, ONMPAsACh HAa OIPEICIICHU,
OpsIMO  TPONOPIMOHANbHBIE M OOpPaTHO MPOMOPLHUOHAIBHBIE
3aBUCUMOCTH MEX/y BEIMYUHAMH; NPUBOJAUTH MPUMEPbI 3TUX
3aBUCHMOCTEHl M3 peampHOr0 MHpa, U3 JAPYruX y4eOHBIX
MPEIMETOB.

Pemarp npocreiinyie mpakTHKO-OPHEHTHPOBAHHBbIE 3a4a4u

Ha  Japo0u, TNpOLeHTbl, MNpPSAMYWW H  00paTHYIO

NPONOPIHOHATbHOCTH, POMOPINH.

Auaredpanvyeckue
BBIPAKCHHU S
(27 9)

bykBennble  Bbelpaxenus.  llepemennsle.  JlomycTumele
3HAYEHUs NepeMeHHBIX. DopMyIIbI.
IIpeoOpa3oBaHne OYKBEHHBIX BBIPAXKEHHUH, PACKPBITHE CKOOOK

Osaanerb Ha 0azoBom YPOBHE anredpanydecKkoit
TEPMUHOJIOTHEH M CHMBOJIMKOH, NMPHMeHSThL €€ B IIpolecce
OCBOEHHMSI yUeOHOTO MaTepuaa.




Y TIPUBE/ICHUE MOI00HBIX CIIaracMbIX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTEIEM.
MHorouneHsl. Crnoxenue, BBIYUTAHUE, YMHOKECHHE
MHOroujaeHoB.  DopMynbl  COKpAaIIEHHOTO  YMHOXEHUS.
Pa3noxeHne MHOrO4JI€HOB HA MHOKHTEIIH.

Haxoauth 3HaueHUs OYKBEHHBIX BBIPAKCHHHA IMPH 3aJaHHBIX
3HAYEHUAX OYKB; BBHITIOJHATH BEIYMCICHUS IO (POPMYIIaM.
BbInoaHATHL 1peoOpa3oBaHUsl LIEOT0 BbIPAXKEHHUSI B MHOTOWJIEH
MIPUBEICHUEM TI0JIOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.
BpINOTHATL YMHOXKEHHE OJHOWIEHA HAa MHOIOWIEH W
MHOTO4YJIEHa Ha MHOTOWIEH, NMPUMEHATh (OpMyJbl KBajpaTa
CyMMBl M KBajJpaTa pa3sHOCTHM C OIIOPOM Ha CIPaBOYHYIO
MH(pOpPMALHIO.

OcyumiecTBJASATh PA3JI0KEHUE MHOTOWICHOB HA MHOKHUTEIN
NyTéM BBIHECEHMSI 32 CKOOKHM OOIEro MHOXKHUTENS, IPUMEHEHHS
bopMynbl  pa3HOCTH KBagpaTroB, (OPMYNI COKpPAIEHHOTO
YMHO>KEHUS C OMOPOH Ha CIIPaBOYHYIO HH(OPMALIHUIO.
I[IpumeHsiTh MpeoOpa3oBaHME€ MHOTOYJICHOB Ui pElIeHUs
pa3IMYHBIX 3aJa4 W3 MAaT€MAaTHKH, CMEXKHBIX IPEIMETOB, W3
peanbHON NPAKTUKH.

3HAKOMHUTBCH C HCTOPUEN PA3BUTUA MATEMATUKHU.

YpaBHeHus1
U HepaBeHCTBa
(20 v)

VYpaBHenue, npaBuiia npeoOpazoBaHus ypaBHEHUS,
PaBHOCUJILHOCTD YPABHEHUM.

JIuHeitHOe ypaBHEHUE C OJTHON MEPEMEHHOI

MepEMEHHOM, pellIeHUE JUHEUHBIX YpaBHEHUM. Pemenne 3agau
C TIOMOIIIBIO YPaBHEHUH.

*JIuHeitHOoe ypaBHEHUE C ABYMS IIEPEMEHHBIMU U €T0 Tpauk™.
Cucrema IByX JUHEHHBIX YpPAaBHEHUH C IByMs ME€pPEMEHHBIMHU.
Pemenune cucreM ypaBHEHHMI CHOCOOOM TMOJICTAHOBKU U
CHOCOOOM CIIOKEHHUS.

PemiaTp JMHEHHOE ypaBHEHHME C OJHOW TEPEMEHHOW,
NpUMeHsiA MpaBHJIAa NEPEX0Ja OT HCXOJHOTO YPAaBHEHHS K
paBHOCWJIBHOMY €My Oosee mpoctoro Buma. IIpoBepsiTh,
SBIISICTCS JIM KOHKPETHOE YHCIIO KOPHEM YPaBHEHHUSL.

IMoadupaTs npuMepbl Hap YUCEN, SBIAIOIMIMXCA PELICHUEM
JMHEHHOTO ypaBHEHUS C IBYMS IIEpEMEHHBIMH.

CTpouTth B KOOPAMHATHOM IUIOCKOCTU TpaduK JUHEHHOTO
ypaBHEHHUs C JBYMs IEPEMEHHBIMH (IIpU HEOOXOAMMOCTH C
HCIOJIb30BAHUEM CMBICIIOBOM OTIOPBI); MOJB3YSICh TpaduKoM,
NMPUBOJAUTH NPUMePbI PELICHUS YPABHEHUS.

HaxoauTh peleHue CUCTEMBbl ABYX JIMHEHMHBIX YpaBHEHHH C
IBYMsI TIEPEMEHHBIMH C OMOpOW Ha alrOPUTM Y4eOHBIX
NIEUCTBUI.

CocTaBJiSITh U pelIaTh YPaBHEHUE WIN CUCTEMY YPABHEHUH I10
YCIIOBUIO 3aJaud, MHTEPHPETUPOBaTh B COOTBETCTBUU C
KOHTEKCTOM 3a/layd TOJYYEHHBbIH pe3ynbTaT € ONOpPOM Ha
BOIIPOCHBI IJIaH.




Koopaunartsi
U rpaguKH.
DyHKUUHA
(24 9)

Koopaunara Ttoukn Ha npsmMoi. YMCIOBBIE IPOMEXKYTKH.
Paccrosnue Mmexay 1ByMs TOYKaMH KOOPAVMHATHOU NPSMOK
[IpssMoyronpHas cucremMa KOOpAMHAT Ha IUIOCKOCTH. [IprMepsr
rpaduKoB, 3amaHHBIX (Qopmynamu. YUtenue TpaduKOB
pealbHBIX 3aBUCUMOCTEN.

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

HN3o6paxkarb Ha KOOPJAMHATHOU IpsIMOI TOYKH,
COOTBETCTBYIOIIIME 3aJaHHBIM KOOpAWHATAM, JIy4H, OTPE3KH,
WHTEPBAJIbI; 3aIIMCHIBATH X HA ANreOpandecKoM S3bIKE.
OtMeyaTh B KOOPAMHATHOM IVIOCKOCTH TOYKH IO 3aJaHHBIM
KOOp/AWHATaM; CTPOUTH TI'padUKHA HECIOXKHBIX 3aBHCHMOCTEH,
3aJaHHBIX (OpPMYJIaMH, B TOM YHUCIE C TOMOMIBIO IU(PPOBBIX
nabopaTopuil.

I[IpumensiTh, H3y4aTh NPEeUMYILIECTBA, HHTEPHPETHPOBATH
rpaduueckuii crnocod MpeCTaBIeHUs U aHaJIn3a pa3HO0Opa3HOM
YKU3HEHHOU nH(popManuu.

OcBauBaTh Ha 0a30BOM ypOBHE MOHATHE (DYHKIMH, OBJIAJIEBATh
(GyHKIMOHAIBHOW TEPMHUHOJIOTHEM.

Pacno3naBarh JuHelHy0 QyHkiuio Y = kKX + b, onuceiBarh
e€ CBOIICTBA B 3aBUCHMOCTH OT 3HaYeHUH KodpPuimentos K u b
(pu HEOOXOAMMOCTH C OIIOPON HA ANTOPUTM MPaBUIIA).
Crpours rpadpuku muHeHON QyHKINU, QyHKIMU Y = KX + b
HUcnonb3oBars uudpoBbie pecypcbl I ITOCTPOCHUSA
rpadukoB PYHKIIMI U U3yU4EHUS UX CBOKCTB.

[IpuBoAMTH TIpUMEPHI JMHEWHBIX 3aBUCHUMOCTEH B peajbHbBIX
nporeccax U sIBICHUsX.

IToBTOpPEHUE
U 00001IeHUe
(69)

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

BpiOuparb, mnpUMEHATH  CHOCOOBI  CPAaBHEHUs  YHCEIL,
BBIYMCIICHUH,  MpeoOpa3oBaHUN  BBIPAKCHHUH,  PEHICHUS
ypaBHEHUH MPU HEOOXOJUMOCTHU C HAMPABJISIOUICH TOMOIIBIO.
OcyumiecTBJISATh CAMOKOHTPOJIb BBINOJHAEMbIX JEHCTBUU H
CaMOTIPOBEPKY pe3ylibTaTa BBIYUCICHUH, MPeoOpa30BaHMUIA,
MOCTPOCHU.

Pemiate mpocTeiilnMe 3agayM U3 pealbHOM  KU3HH,
NPUMEHATh MaTeMaTH4yecKHe 3HAHMS Ul PEIICHUs 3a1a4 U3
JIPYTUX TIPEIMETOB.

Pemiars mnpocreiinne TeKCTOBbIC 3a4a4HM, CPAaBHUBATh,
BBIOMPATH CIIOCOOBI PEIIECHUS 3a7a4H.




8 kiacc (He menee 102 u)

Ha3Baunmue
pasaesa (TeMbl)
Kypca (4Huci10

OcHoBHOE€ Coa€cpiKaHue

OcHOBHbIE BHIbI JIeSITEJIbHOCTH oﬁyqamumxca

4acoB)
Yucna n KBampaTtHblii  KOpeHb U3 UHCIA. *Tlonatue 00| MopMy/JHpPOBATH ONpeejieHHe KBAaIPaTHOTO KOPHsS M3 YUCIA,
BbIYHCJICHHS. UppaluoOHaIbHOM  yucie.  JlecATuuHble  NPHUOIMKEHUS | apU(PMETHUECKOTO KBaJPAaTHOIO KOPHS MPH HEOOXOJAWMOCTH C
Keaaparusie HMPPALMOHAIBHBIX YHCEI. BHU3yaJIbHON OIIOPOM.
KOpPHH JeiictButenpHble uncna. CpaBHeHHE NEHCTBUTENbHBIX uncen™. | [IpuMeHsiTh OlNepaluio H3BJICUEHHS] KBAJIPATHOTO KOPHS U3
(15 9) ApubdMeTnueckuii KBaipaTHBIN KOPEHb. YHCIIa, HCTOJIb3Ysl TPU HEOOXOIMMOCTH KAJBKYJISITOP.

VpasHenue Buaa X2 = a.

CaoiicTBa apudmMeTnyecKux KBaJpaTHBIX KOpHEH.

[IpeoOpa3oBaHre  YUCIOBBIX  BBIpAXKEHUI,
KBaJPaTHbIE KOPHHU.

COJIepIKaIInX

OlleHl/lBaTl) KBa}IpaTHI)Ie KOpHI/I I CJIbIMU qucJIaMun nu
JNCCATUYHBIMU )Ip06${MI/I.

CpaBHI/IBaTb n yHOpﬂ}IO‘II/IBaTb paHI/IOHaJ'II)HI)Ie 58
I/IppaHI/IOHaJ'H)HBIe qHucia, 3allMCaHHbIC C IMTOMOIIBIO KBa}I[paTHBIX
KOpHEH ITPH HEOOXOTUMOCTH C HAMPABJISIOIICH TTOMOIIIBIO.

HccaenoBaty ypaBHEHHE x2 = a, HaxXoJAWUTb TOYHBIE H
npuoOIKEéHHbIE KOpHU pu & > 0.

HccaenoBarh CcBOWCTBA KBaJpaTHBIX KOpPHEW, IPOBOJA
YHUCIIOBbIE S3KCIIEPUMEHTBHl C HCIOJIb30BAHUEM KaJBKYISTOPA
(KoMIIBIOTEDPA).

IIpumeHssiTh cBOWCTBA apu(PMeTHUYECKMX KOPHeH JIs
npeoodpa3zoBaHUsl BbIPAKEHMIA.

BpinoiHATL mpocTeiiliie NpeoOpPa3oBaHUM  BBIPAKCHUM,
CoJIepKallluX KBaJpaTHbIE KOPHU. BhIpakaTb MepeMeHHbIE u3
reoMeTprYecKux U ¢puzndeckux GopMyin Mpu HEOOXOIUMOCTH C
OTIOpPOY Ha MPABUJIO.

BoIuucasaTh 3HAYEHUSA BBIPAKECHUN, COAECPKAIIUX KBAJPATHHIE
KOPHH, UCHOJB3YsI MPU HEOOXOAUMOCTH KaIbKYISATOP.
Hcnoab30BaTh B XOJE pELICHUS 3a7a4  dJIEMEHTapHbIE
MPEJICTaBICHUS, CBS3aHHBIE C MPUOTMKEHHBIMU 3HAUYCHUSMU
BEJIMYMH.

3HAKOMUTHCA C UCTOPUEN pa3BUTHS MATEMATHKH.




Yucaau
BBIYHCJICHHUS.
Crenenn

¢ IeJbIM
nokasartejiemM
(74)

Crenienb c 11es1bIM TIokazareneM. CTaHaapTHas 3aMuch YKCIa.
PazMepsl 00BEKTOB OKpYKalomero Mupa (0T 3JIEMEHTapHBIX
YaCTHI[ 10 KOCMUYECKUX 0OBEKTOB), JIIUTEILHOCTh MPOIECCOB
B OKpPYKaIOIIEM MUPE.

CBOIICTBa CTENIEHU C IIEJIBIM TIOKA3aTEIIEM.

D opMyTHPOBATH OMpe/IeSieHNe CTEIIEHH € LIENIbIM II0Ka3aTelleM
(pu HEOOXOMMOCTH TI0 BU3YAIIBLHOM OTIOPE).

IIpeacraBiasith 3amuch OOJNBIIMX U MajblX 4YHCENl B
cTaHzapTHOM Bujae. CpaBHHUBATH 4YHUCJIa U  BEJIUYUHBI,
3alMCaHHbIE C UCIIOJIb30BaHuEM cTeneHu 10.

Hcnoab3oBaTh 3amMch 4YHCEN B CTAaHJAPTHOM BUIE NS
BBIPQKCHUSI pa3MEpOB OOBEKTOB, JJIUTEIBHOCTH MPOIIECCOB B
OKpYKaloIlleM MHUpeE.

®opMyJIMPOBaTh, 3aMIUCHLIBATL B CUMBOJIMYECKOH (opme U
WLITIOCTPUPOBATh NMPUMEPAMH CBOMCTBA CTENEHU C LENIbIM
nokazatesieM (Mpd  HEOOXOJUMOCTH C  HUCHOJIb30BAaHUEM
BHU3yaJbHOW OTIOPHI).

I[IpumeHsiTh  cBOMicTBA CTENEHU I IpeoOpazoBaHUs
BBIPAKEHUH, COJEpKAIIMX CTENEHH C LENbIM I0Ka3aTeIeM C
WCIIOJIb30BAaHUEM  CIIPAaBOYHOM HWHGOpMAH. BBINOJHATH
JAeficTBUS C YHUCIAMM, 3alUCAaHHBIMU B CTaHJApPTHOM BHJIE
(YMHOXEHUE, JIeNIeHNEe, BO3BEJICHUE B CTETICHBD).

AnredOpanyeckue
BbIPasKeHM .
KBagparubii
TPEXWIeH

(59

KBanpatubiii TpéxwieH. Pa3znokeHue KBagpaTHOTO TPEXWICHA
Ha MHOKUTEJIH.

Pacno3naBarb  KBaApaTHBIM  TPEXWIEH,  yCTAHABJIMBATH
BO3MOYKHOCTb €T0 Pa3JIOKEHUsI Ha MHOKHUTEIIH.

PacknaapiBaTh HAa MHOMKUTEIM KBaJPAaTHBIM TPEXWIEH C
HEOTPUIATENIbHBIM JAUCKPUMUHAHTOM TPU HEOOXOJIUMOCTH C
OTIOpPOY Ha aJITOPUTM IMpaBUIIA.

AuredOpanyeckue
BbIPa:KeHH .
Anredpanyeckast
Apodhb

(15 4)

AunreOpandeckast ApoOb. JlomycTHMbIE 3HAYCHUS IEPEMEHHBIX,
BXOJIAIIMX B  anreOpanyeckue  BbIpaxkeHUs. (OCHOBHOE
CBOMCTBO anredpanveckoii qpoou. Cokparienue Apooei.
Crnoxenue, BbIYUTAHUE, YMHOYKECHHUE 17 () (9314 (&
anreOpandeckux apooOeit. [IpeoOpa3oBaHue  BBIpaKEHUH,
coJiepkamux aredopandeckue Apoou.

3anuceiBaTh anredpanueckue BoipaxkeHus. Haxoguts o0nacth
OTIpe/IeNIeHUs] PAlIMOHAIIBHOTO BBIPAKECHHUS.

BbINOJHATL YNCIOBBIE NOACTAHOBKH M BBIYMCJIATH 3HAYCHHE
IpoOH, B TOM YHKCIIE C TOMOIIBIO KATbKYJISATOPA.
®opMyJIHpPOBaTHL OCHOBHOE CBOWCTBO anreOpandyeckoil ApoOu
U MPUMEHSTH €ro I peoOpa3oBaHus Jpooeit.

BbINoHATL JAeCTBUSI C aireOpanyecKuMH JIpoOsMH TpU
HEOOXO/IMMOCTH C Hampasisiiomed nomombio. [IpuMeHsTs
npeoOpa3oBaHusl BBIpAXEHUH JUI pelleHus 3a1ad. Beipaxkarth
nepeMeHHbie 13 GopMmyn ((PU3NYECKUX, TEOMETPUUYECKHUX,




OTHCBHIBAIOIIUX OBITOBBIE CUTYallMH) MpPH HEOOXOIMMOCTH C
HaIIPaBJIAOLIEH TOMOILBIO.

YpaBHeHust

U HEPpaBeHCTBA.
KBaaparusie
YPaBHEHUSA

(15 4)

KBanpatHoe ypaBHeHue. HemosHoe KBaJapaTHOE ypaBHEHUE.
®dopmya KOpHeW KBaapaTHOro ypaBHeHus. *Teopema Buera™.
Pemienne  ypaBHEHMH,  CBOIAIIMXCS K  KBaJpaTHBIM.
[Ipocreiimue qpoOHO-paMOHATHHBIC YPaBHECHUSL.

Pemienne TEKCTOBBIX 3a7ady C MOMOIIBK  KBaJpPAaTHBIX
YPaBHEHUM.

Pacno3HaBaThb KBaJpaTHBIC YpaBHEHUSI.

3anucebiBaTh (Qopmyay KOpHEH KBaJApaTHOIO YPaBHEHMS;
pelmiaTh KBaJApaTHbIe YPAaBHEHUs] — IIOJHbIE U HEMOJHbIE (C
UCTIOJIb30BaHUEM CIIPABOYHON HHPOPMALINN).

I[IpoBoauTs  mpocTeiiliue  HCCAEJOBAHMSA  KBaJpPaTHBIX
YpaBHEHUM.

Pemath ypaBHeHMSs, CBOJAIINECS K KBAJPATHBIM, C TIOMOIIBIO
npeoOpa3oBaHUil W 3aMEHON TNepeMEHHOW ¢ Omopold Ha
QITOPUTM TIPaBHJIA.

HaOurogath ¥ aHaJIM3MPOBATH CBA3bL MEXKIYy KOPHAMU H
K03 duIMeHTaMH KBaJpaTHOTO YpPaBHEHUSI.

*TIpuMeHsTh TEOpEMY Buera JU1sL pelieHus
3aja4 (C UCMoIb30BaHUEM 00pa3ia)™.

Pemiate TekcTOBBIE 3agauM anreOpanyeckuM CHOcoOoM:
HEPEeXOJUTh OT CIIOBECHOM (OPMYIMPOBKM YCIOBHS 3alau K
anreOpanveckoil MoJenu MyTéM COCTaBJICHHS ypaBHEHHs (Tpu
HEOOXOJAMMOCTH C  HAaNpaBIAIONICH IMOMOIBIO);  peliaTh
COCTaBJICHHOE YpaBHEHUE; MHTEPIIPETUPOBATh PE3YiIbTaT.
3HAKOMHUTBCS € HCTOPHEH Pa3BUTHS aIreOphl.

YpaBHeHus

U HepaBeHCTBA.
Cucremsl
YPaBHEHUil

(13 v)

JluneiitHoe ypaBHEHHE C JABYMs MEPEMEHHBIMH, €ro rpaduk,
MIPUMEPHI PEIIeHUs YPaBHEHUH B LEJbIX YHCIIaX.

Pemenune cuctem JByX JMHEHHBIX YypaBHEHUH C ABYMS
nepeMeHHbIMU. [Ipumepbl perieHus: CUCTeM HEJTMHEHHBIX
yYpaBHEHUH C ABYMS IIEPEMEHHBIMHU.

*T'paduueckass  uHTEepmpeTalyss  ypaBHEHHUS C  JABYMs
MEPEeMEHHBIMHU U CUCTEM YpaBHEHHH C IByMs IEPEMEHHBIMU *.
Pemenne TeKCTOBBIX 3a7ja4 ¢ IOMOIIBIO CUCTEM YPAaBHEHUM.

Pacno3HaBaTh JIMHEIHBIC yPAaBHEHUS C IBYMS IEPEMEHHBIMM.
Crpouthb rpaQuKu JIMHEHHBIX YpaBHEHUH, B TOM YHCIE
HCNOJab3ysl Hu(ppoBble pecypcehl (IpU HEOOXOIUMOCTH C
OIIOPOi Ha aNIrTOPUTM Y4EOHBIX AEUCTBUIN).

Paznuyares napajulesbHbIE U NEpECEKaroIMecs IpsMble 10 UX
YPaBHEHUSIM.

Pemiate cucreMbl JABYX JIMHEHHBIX YPaBHEHUH C JByMs
NIEPEMEHHBIMH MOJICTAHOBKOM U CIIOKEHUEM.

Pemiath npocTtednine CUCTEMBI, B KOTOPBIX OJHO U3 ypaBHEHUI
HE SIBJIAETCS TMHEWHBIM MIPU HEOOXOJUMOCTH C HalpaBJIIoOLIeH
MIOMOILBIO.




*IIpuBoauth rpaduyecKyl0 MHTEpPHpPeTAlNI0 PEIICHUA
YpaBHEHUs C JABYMs IEPEMEHHBIMU U CHCTEM YpPaBHEHUH C
JBYMsI [IEPEMEHHBIMU.

PemaTh TeKCTOBbIE 32/1a4H AIreOPaMuECKUM CIIOCOOOM.

YpaBHeHus YucnoBsle HEpaBEHCTBA U X CBOMCTBA. DopMyJIHPOBATH cBOlicTBa YHUCJIOBBIX HEPABEHCTB,

U HepaBeHCTBA. HepaBeHcTBO ¢ 0HOM NEpeMeHHON. JIMHEHHbIE HEPABEHCTBA C | WULIIOCTPUPOBATh X HA KOOPAVMHATHOU IIPSMOM.

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

(12 v) HEpPABEHCTB C OJIHOW MEPEMEHHOM U UX PELICHUE. Pemarh JuHEHHBIE HEPAaBEHCTBA C OJHOM IEPEMEHHOM,

N300pakenue perieHns JMHEHHOT0 HEPaBEHCTBA U UX CUCTEM | M300pa)kaTh pelICHHE HEPaBEHCTBA HAa YHCIOBOU MPSIMOM.
Ha YUCJIOBOU IIPSMOIA. Pemiath cuCTEMbI JINHEWHBIX HEPABEHCTB, N300paKaTh pellIeHue

CUCTEMBl  HEpPAaBEHCTB  HAa  YUCJIOBOM  MpAMOW  IIpH
HEOOXOJUMOCTH C BU3yaJbHON OTIOPOH.

DyHKIUMN. [lonstne ¢ynkauu. OO6macTh omnpenesneHns M MHOXeCTBO | Mcmoab3oBaTh  (QYHKUHMOHAIBHYIO ~ TEPMHUHOJIOTHIO W

OcHoOBHBbIE 3HaueHni GyHKIU. CriocoOb! 3a1aHust GyHKITHA. CHMBOJIUKY.

MOHATHS I'paduk pynkuuu. CpoiictBa GyHKUNH, UX OTOOpakeHHE HA|BuIuMcasTh 3HaAYeHUsl QYHKUUHN, 3aJaHHBIX QopMmynaMu (Tpu

(54) rpaduke. HEOOXOJAMMOCTH HCMOJB30BaTh KaJbKYJSITOP); COCTABJISATH
Ta0UIbI 3HAYEHHH QYHKITHH.
CTtpouthb no Toukam rpagpuku QyHKINHA.
OnuceiBaTh cBOlicTBa (DYHKIMHM Ha OCHOBE €€ rpaduyeckoro
NpEJCTaBICHUsT MpU  HEOOXOJUMOCTH C  HampabisioLIei
MIOMOILBIO.
Hcnoab3oBaTh  QYHKUUOHAIbHYI0  TEPMHUHOJOTHI0O  H
CHUMBOJIMKY.
HccaenoBarpy npuMepsl IpaduKoOB, OTpaKalOUIMX peajbHbIE
npoueccsl n siBieHus. IlpuBoguTh MpHUMeEpPbI IPOLECCOB U
SBJICHUH C 3aJJaHHBIMH CBOMCTBaMHU.
Hcnosib30BaTh KOMIIBIOTEPHBbIE POrPAMMBI JUUIs TIOCTPOCHHUS
rpadukoB QyHKIUN U U3y4EHUS UX CBOUCTB

DyHKIUH. Urenue wu mnoctpoeHue rpadukoB ¢ynkuuil. Ilpumeps: | Haxonuth ¢ momompbio rpadguka GyHKIMN 3HaU€HUE OJJHOM U3

Yucnosbie rpaduKoB QYHKIMHA, OTpaXKarOIINUX peaJbHbIe MPOLECCHI. paccMaTpUBaEMBbIX BEIMUYUH T10 3HAYEHUIO APYrOU.

GyHkuun

q)y}IKI_[I/II/I, OITKMChIBAIOIINEC MpAMYHO

u oOpaTHyI0

B HeclOXHBIX Cily4asx BbIpaKkaTh (opMyJI0il 3aBHCHMOCTH




9y IPONOPIHOHATIFHBIE 3aBUCUMOCTH, UX rpaduku. ['unepbona. | MexIy BEJIMYHMHAMHU.
I'paduk Gynkuuu y = X2 OnuceiBaTh XapakTep M3MEHEHHMS OJIHOM BEJIMYUHBI B
Oyaxmn y = X2,y = X3,y = VX, Y :E; *rpadrueckoe 3aBUCUMOCTHU OT U3MEHEHUS APYrou }
pEIIeHHeE YpaBHeHHH K CHCTEM YPABHEH gﬁ.* Pacno3sHaBaTh BUABI H3Yy4aeMbIX (DYHKIIHA. UHOKaCibIBaTI)
CXeMaTH4YeCKH II0JIO)KEHHE Ha KOOPAMHATHOM IJIOCKOCTH
rpaMKoB GyHKIMit BU/JIA: y = X y = %3,
Y= VE Y =5
Hcnouab3oBaTh GQyHKIHMOHAIBHO-TPaduIecKue
npeAcTaABJIeHHs ISl PELLIEHUS U UCCIIeI0BaHUS YpaBHEHUH U
CHUCTEM ypaBHEHMM.
I[pumensTe nMppoBLIe pecypehbl Uil NOCTPOSHUs I'paUKOB
GyHKIMH.
IToBTOpPEHUE [ToBTOpEHNE OCHOBHBIX NOHATUH W METOAOB KypcoB 7 u §|IIpuMeHAAITH cMOCOOBI CPAaBHEHMS YHUCEN, BBIYHMCIICHHM,
U 00001IeHHE KJ1acCOB, 0000111eHNE 3HaHUM. npeoOpa3oBaHUil BbIPaXKEHHUM, peIlIeHUs] YpaBHEHUH.
(64) OcyliecTBJIATHL CAMOKOHTPOJIb BBINOJIHACMBIX JCUCTBUHA U

CaMOIIPOBEPKY pe3ysibTaTa BBIYUCICHUH, MpeoOpa3oBaHHM,
MOCTPOECHU.

Pemars 3agmaum M3 peaJlbHOM JKU3HH, NPUMEHATH
MaTeMaTHYeCKUe 3HAHUS [UIs pEHIeHHs 3ajad W3 JpYyrux
PEIMETOB.

Pemats TekcTOBBIE 32]a4H, CPABHUBATH, BLIOMPATH CIIOCOOBI
pelleHus 3a/1a4H.

9 kaacc (e menee 102 u)

HazBaumue
pa3naesa (TeMbl)
Kypca (4ucio
4acoB)

OcHoBHOE conepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4a0MXCsl

Yucaan

PammonansHbie qucia, *I/IppaI_II/IOHaJ'ILHLIe YHucjia, KOHCYHBIC U

Pa3BuBaTthb npeacraBjeHuss O YuCIax: OT MHOXCCTBA




BbIYHCJIEHUS.
JleiicTBUTEIbHBIE
ymucaa

(9 9)

OeCcKOHEUHbIE JECATUYHBIC Ipoou. MHox€ecTBO
JNEUCTBUTEIIBHBIX ~ YHUCEN, JCHCTBUTEIBHBIE YHCIA  Kak
OEeCKOHEUHbIE JecATUYHbIE JApoOu. B3auMHO oaHO3Ha4YHOE
COOTBETCTBUE MEXKIY MHOKECTBOM JCHCTBUTENBHBIX YUCET H
MHOECTBOM TOYEK KOOPAMHATHOM MPSAMOM.

CpaBHEHHE  [ICHICTBHTENBHBIX  YHCEN,  aphU(MeTHUecKue
NEHCTBUS C IEUCTBUTEIILHBIMU YUCTaMH. >

[Tpubnmxénnoe 3Ha4YCHHE BEJINYMHBI, TOYHOCTb
MPUOTKEHHUS.

Oxpyrnenne wumcen. Ilpuxkuaka U OIEHKa pe3ynbTaToB
BBIYMCIICHU .

HaTypaJIbHbIX YHCEII 10 MHOKECTBA JEHCTBUTEIBHBIX YHCEIL.
O3HakoMHTBCS c BO3MOXHOCTBIO MIPEACTABICHUS
JNEHCTBUTEILHOTO YHCIIa KaK OSCKOHEYHOU IECSITHYHOU Apodu,
NPUMEHSATHh JIECATUYHbIE MPUOIMKEHUS palUOHATIbHBIX U
MPpPalOHAIBHBIX YUCEN.

*3anuchIBaTh, CpaBHMBATH U YIOPAX0YUBATH
JIEHCTBUTEIIbHBIC YK CIIa™.

BbinoiHATL, coyeTas YCTHbIE M IMHCHbMEHHBIE MPUEMBI,
apupMeTnyeckre [IeiicTBUS C pPaLMOHAIBHBIMU YHUCIIAMU;
HAXOJMTh 3HAYEHUS CTENEHEW C MENbIMH TOKa3aTelasiMH |
KOPHEH; BBIYMCJISATh 3HAUCHUST YUCIOBBIX BBIPAKEHUH.
I[Monyyuts mnpeacTraB/ieHHe O 3HAYUMOCTH JEHCTBUTEIBHBIX
YHCEeJT B MPAKTUYECKOM JEATETbHOCTH YEIOBEKA.
AHAJIM3UPOBATHL M [1€J1aTh BBIBOAbLI (IOCJ€ COBMECTHOIO
aHa/IM3a) O TOYHOCTH TPUOIMKEHHUS NEHCTBUTEIHHOTO YHCIIa
MPY PEUICHUH 3a/a4.

OKpyriasiTh JEHCTBUTEIBHBIE UYWCIA, BBIMOJHATH NMPUKUIAKY
pe3ynbTaTa  BBIYMCICHUW, OLEHKY 3HAYEHUH  YHUCIOBBIX
BBIPAKECHUIA.

3HaKOMHUTBHCS C UCTOPUEN Pa3BUTHS MAaTEMATHKH.

YpaBHeHus

U HepaBeHCTBA.
YpaBHeHus

C OIHOM
nepeMeHHOI
(14 v)

JluneitHoe ypaBHeHue. PemnieHue ypaBHEHHMH, CBOIAIIMXCS K
JIMHEWHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHHH, CBOISLIUMXCS
K KBaJIpaTHbIM. bukBajpaTHbie ypaBHEHHUS.

*TIpumepsl pelieHHus ypaBHEHUN TpeThbell U 4YeTBEPTOU
CTETeHEe! pa3ioKEeHHEeM Ha MHOKUTEIH. ™

Pemenue npoGHO-paliioHATbHBIX YPABHEHUH.

Pemenune TeKCTOBBIX 33724 aNreOpandeckumM METOJIOM.

OcBauBarb, 3aNOMHMHATHL M NPUMEHATHL rpaduyeckue
MeTOAbl MPHU PELICHUH ypaBHEHUI, HEPAaBEHCTB U HUX CUCTEM
(mpu  HEOOXOJMMOCTH C ONOPOM Ha aJIrOPUTM Y4EOHBIX
JIEHCTBHI ).

Pacno3HaBathp 11ebie U APOOHBIE YPAaBHEHUS.

PemaTh JMHeliHbIe W KBaJpaTHble YPaBHEHHs, YPABHEHUS,
CBOJSNIIMECS K HHUM, MPOCTEHUIINEe IpOOHO-palMOHATBHBIC
YpaBHCHHSI.

IpemsiaraTh BO3MOXKHBIE CIIOCOOBI PEIICHNsI TEKCTOBBIX 3ajad,
00Cy’kIaTh HMX W Ppelmarbh TEKCTOBbIE 3a/aud  Pa3HBIMU
crioco0amu.

3HAKOMHUTBCS C HCTOPHEH Pa3BUTH MaTeMAaTUKU




YpaBHeHus JIuneitHOE ypaBHEHUE C ABYMS MIEPEMEHHBIMU U ero Tpaduk. | OcBamBaTh W NMPUMEHSATHh NPUEMBI PEIICHHUS CHCTEMBI IBYX
1 HepaBeHCTBA. Cucrema IByX JMHEMHBIX YPaBHEHHUM C ABYMs IE€PEMEHHBIMHU |JIMHEWHBIX YpaBHEHUI C JByMs NEPEMEHHBIMU U CUCTEMBI JBYX
Cucrembl n e€ peumieHue. Pemenue cucreM IByX YpPaBHEHHM, OJHO W3 |YypPaBHEHHM, B KOTOPBIX OJHO YPAaBHEHHUE HE SBISCTCS JIMHEHHBIM
yYPaBHEHU KOTOPBIX JIMHEMHOE, a APYro€ — BTOPOM CTEIICHMU. (o BU3yallbHOM O1IOpE).
(14 9) I'padmyeckas wHTEpHpeTallds CUCTEMbl ypaBHeHHH ¢ 1aByMs | Mcmoab3oBaTh (yHKIHOHATHHO-TpaUUICCKUE MPEIACTABICHUS
[IEPEMEHHBIMHU. JUIA pellleHUsl U Mccilel0BAHUS] YDABHEHUN U CHCTEM.
Pemenue TeKcTOBBIX 3a71au alNredpandeckum crocoooMm. AHAJIM3UPOBATH TEKCTHI 33/1a4, peliaTh UX ajareOpanyecKum
CIOCOOOM: MepPexXoaUTh OT CJIOBECHON (POPMYIHPOBKH YCIOBUS
3a/1a4M K anredpandeckoi MOAEIu MyTEM COCTABICHUS! CUCTEMBbI
YPaBHEHUH; pemIaTh COCTABJICHHYIO CUCTEMY YPaBHEHUN;
HHTEPNpPeTHPOBATH PE3YJIbTAT.
3HAKOMHUTBCH C HCTOPHUEN PA3BUTUSA MATEMATUKU
YpaBHeHus YucnoBsle HEpaBEHCTBA U X CBOMCTBA. YuraTh, 3anucbiBaTb, MNOHUMAThb, HHTEPNPETHPOBATH
U HepaBeHCTBA. JIuHeliHbIE HEPABEHCTBA C OJTHOM NEPEMEHHOM U UX PElIECHUE. | HEPaBEHCTBA; HCIIOJIb30BaTh CUMBOJIMKY U TEPMHUHOJIOTHIO.
HepaBencrBa Cucrembl TUHEHHBIX HEPABEHCTB C OJHOW MEPEMEHHOW W WX | BuIMoHATHL MpeoOpa3oBaHusl HEPABEHCTB, MCIOJIb30BATh IS
(16 9) pelIeHue. npeoOpa3oBaHusl CBOWCTBA YMCIOBBIX HEPABEHCTB.
KBagparHble HepaBEHCTBA U UX PEILLICHHUE. Pacno3naBaTth JIMHEIHBIE U KBaJAPAaTHBIE HEPABEHCTBA.
I'padmueckass uHTeprnperanuss HepaBeHCTB M cucTeMm|Pemarp  JTuHEHHbIE  HEPaBEHCTBA, CHUCTEMBbl  JIMHEHHBIX
HEPABEHCTB C JIByMs IEPEMEHHBIMU. HEPaBEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIIMX KBAJpPaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYKIAATh ITOJTYYCHHbIC PEIICHUS.
M300paxkaTh penicHUE HEPABEHCTBA U CUCTEMBl HEPABEHCTB Ha
YUCIIOBOM MPSIMOW, 3amUChIBaTh PEIICHUE C IOMOIIBIO
CHUMBOJIOB.
Pemate KBaJpaTHble HEpPABEHCTBA, HUCHOJb3ys TIpaduueckue
MIPEICTABIICHMUS.
OcBanBaTh W TNPUMEHATH HEPABEHCTBA IIPU PELICHUU
pa3IMYHBIX 33/1a4, B TOM YUCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.
DOyHKUMHU KBagpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapabona, | Pacmo3HaBaTh BUbl U3y4aeMbIX (YHKUINN; WILIIOCTPHPOBATH
(16 4v) KOOPAMHATHI BEPUIMHBI 1apadoJIbl, 0Cb CHMMETPHUH Napaloibl. | CXeMATHYEeCKH, O0bSICHATH PACIIOJIOKEHHE Ha KOOPAWHATHOMN

Crenennble (YHKIHMU ¢ HATypalbHBIMHU MOKa3aTelsMu 2 U 3,
UX rpadyKH ¥ CBOKWCTBA.
Ipaduxu pyukimii: y = kx,y = kx + b, ,y = ax?, y = ax’,

ockocTu rpadukoB ¢yHkmmid Buma: Y = Kx, y = kx + b, ,y
= ax?, y = axd,




— _ k o
y =% Yy = ~ B 3aBHCHMOCTH OT 3HaueHHH KO3 PUIINEHTOB;

OIHUCHIBaTh UX CBOMCTBA.

Pacno3HaBaTh KBaJpaTUIHYIO QYHKIIHIO TI0 popmyIre.
I[IpuBoauTH, NPUMEPbI KBAJAPAaTHUYHBIX 3aBUCUMOCTEH U3
peanbHOM KU3HH, PU3UKH, TEOMETPHH.

BoisiBasATH 1 000011aTh 0COOEHHOCTH TpadyKa KBaIpaTHIHOM
Gynkmmu Yy = ax? + bx + ¢ (upu  HEOOXOmMMOCTH €
HAIPAaBJIAIONIEN TOMOIIBIO).

Crtpourtnb " u300paxaTh CXeMaTH4eCKH rpaduku
KBaJIpaTHYHBIX (QYHKIWUH, 3a1aHHBIX GopMysIaMu Buaay = ax?, y
—ax*+q, y=ax+p? y=a®+bx+c (upm
HEO0OXO0IMMOCTH C BU3YaJIbHOUM OMOpOii).

AHaM3UpOBaTh W MNPHMEHATb CBOMCTBA  M3YyYEHHBIX
GyHKUMH 11 MX TOCTPOEHHSA, B TOM 4YHCIE C IOMOIIbIO
U (PPOBBIX PECYPCOB.

YucaoBbie
MoCJIeI0BaTEILHOC
TH

(15 9)

TlousiTHE YNCIIOBOM MOCIIENOBATEIILHOCTH.

3amaHue TOCIEeNOBATEILHOCTH PEKYPPEHTHOU GOpMyIon u
dhopmysoit N-ro useHa.

ApubdmMernueckas U reoMeTpuueckas mporpeccurd. Dopmysibl
N-ro wieHa apupMETHUECKON U Te€OMETPUUYECKON MpOrpeccuid,
CYMMBI IIEPBBIX N YJIEHOB.

*N300pakeHNE WICHOB apU(PMETHUECKON U T€OMETPHUUECKOM
MIPOrpeccuil TOUKaMu Ha KOOPJAUHATHOM IMIOCKOCTH.
JIMHENHBIN U SKCIOHEHIIUAIBHBIA POCT.

CrnosxHbIe IPOLIEHTHL. ™

OcBauBaTh M NPUMEHSATh MHICKCHbIE 0003HAYEHHS, CTPOUTH
peyeBble BbICKA3BIBAHUA C HCIOJIL30BAHMEM TEPMHUHOJIOTHH,
CBA3aHHOU C MOHATUEM IOCIIEI0BATEIBHOCTH.

AHanau3upoBaTh (OpMylly N-TO 4j€Ha MOCIEeNI0BaTEIbHOCTU
WIM  PEKYpPpPeHTHY0  GOpMydy W  BBIYHCIATH  WICHbI
IIOCJIEI0BATEIbHOCTEN, 3a/laHHbIX THUMU bopmynamu.
YcranaBausarb 3aKOHOMEPHOCTh B MIOCTPOCHUH
IIOCJIEZIOBATEIIbHOCTH, €CJIM BBIIMCAHBI IIEPBBIE HECKOJBKO €€
YJICHOB.

Pacno3snaBath  apu(METHUECKYI0 M TI'€OMETPHUYECKYIO
IPOTPECCUU IPH Pa3HBIX CIIOCOOAX 3a/laHMsL.

Pemats 3amaud ¢ ucnojb3oBaHueM (opMmMyn N-ro uieHa
apu(METHYECKOM M TIeOMEeTPUYECKON MpOrpeccuil, CyMMBI
HEPBbIX N WIEHOB C OMOPOH Ha CIPABOYHYIO UH(POPMALHIO.
*U300pakaTh WICHBl IIOCIEAOBATEIBHOCTH TOYKaMHU Ha
KOOP/AMHATHOM MJIOCKOCTH™.

PaccmaTrpuBare npuMepbl NpPOLECCOB M SABJCHHH U3




peambHOW  JKM3HM,  WIUIIOCTPUPYIOLIME  HM3MCHEHHE B
apu(METHUECKON MPOrPEecCHr, B TEOMETPUIECKON MPOrpecCHH;
*u300pakaTh COOTBETCTBYIOLINE 3aBUCUMOCTH IrpaduyecKu™.
Pemiate mnpocreiimme 3aJa4yM, CBA3AaHHBIE C YHMCIIOBBIMH
MOCTIEIOBATEIBHOCTSIMHA, B TOM YHCIE 3a/a4d M3 PEaTbHOM
KU3HU  C  HCIOJB30BAaHMEM  LU(MPOBBIX  TEXHOJOTHMA
(9MEKTPOHHBIX TAOIUIL, TPahUIECKOTO KATBKYIATOPA U T.II.).
*PemiaTh 3a7a4M HA CIOXHBIE MPOIEHTHI, B TOM YHUCIIE 3a7a4H
U3 pealibHOM NMPAKTUKHU (C UCTOIb30BAaHUEM KaJIbKYJIsITOpa).™
3HAKOMHMTBCS € HCTOPHEH Pa3BUTH MaTEMATUKH.

IToBTOpEHHUE,
00001IEeHME,
CHCTEeMATHU3ALUSA
3HAHUM

(18 u)

YUncaa u BbIYHCIAeHHMs (3alHCh, CPaBHEHHWE, NCUCTBUS C
NEUCTBUTENBHBIMA YWCIAMHU, YHCIOBas NpsSMas; MPOLEHTHI,
OTHOIIEHHUSI, IPOTIOPIINH; OKPYIJIEHUE, IPUOIMKEHNE, OLIEHKA;
pelIeHrne TEKCTOBBIX 3a7a4 apu(PMETUYECKUM CIIOCOOOM).

AJiredpanyeckue BbIpaKeHUsI (mpeobpazoBaHue
anreOpandecKuX BBIPAKECHUN, TOTYCTUMBbIC 3HAYCHU).
@yHkouu  (IOCTPOCHHE, CBOWCTBA M3YYEHHBIX (YHKIUI;
rpaduvecKoe peleHne ypaBHEHUH U UX CUCTEM).

OnepupoBaTh NOHATHAMH: MHOXXECTBO, IOJIMHOXECTBO,
omlepaluy HaJ, MHOXECTBaMHU; HCHOJIb30BaTh Trpaduueckoe
MPEJICTaBICHNE MHOXECTB JJISl OMMCAHUS PEAIbHBIX MPOILIECCOB
W SBIICHUW, TIPU pEIIeHWH 3a7ad W3 JPYrux Yy4eOHBIX
MPEIMETOB.

AKTyaJIu3MpoOBaTh TEPMHMHOJIOTHI0 M OCHOBHbIE [elCTBUS,
CBSI3aHHBbIE € YMCJAMHU: HATypaJlbHOE YHCJIO, IPOCTOE U
COCTaBHOE 4MCJa, JNEMMOCTh HATypaJIbHBIX YHCEN, MpPU3HAKU
NENIMMOCTH, 1IE€JI0€ YHUCJIO, MOJIYJdb 4YHCIa, OOBIKHOBEHHAs H
JecsITUUHasl ApoOu, CTaHAAPTHBIA BUI YuCia, apupMeTHuyecKuit
KBaJIpaTHBIN KOPEHb.

BbInoJHATL J1elcTBUSI, CPaBHUBATbL M YNOPSA0YMBAThH
YyHuclla, MPEICTaBIsATh YHUCIAa HAa KOOPIWHATHOW MPSIMOH,
OKPYIJIATH  YMCJIA; BBINOJHATH MNPUKHIKY M OLEHKY
pe3yabpTaTa BRIYUCICHUN.

PemaTh TekcTOBBIE 3a1a4l apU(PMETUIECKUM CIIOCOOOM.
Pemiate mnpakTuyeckue 3aJauM, COACPXKAIIUE IPOLEHTHI,
JOJIM, YacTH, BBIPAKAIOUIUE 3aBHUCUMOCTH: CKOPOCTh —
BpEMSI — paccTOsiHUE, I[eHa — KOJUYECTBO — CTOUMOCTb,
00BEM paboThl — BpeMsi — MPOU3BOJUTEIBHOCTD TPY/Ia.
Pa30uparthb peanbHbIC )KU3HEHHBIE CUTyallH, opMyIUpoOBaTh
UX Ha S3bIKE MaTEMaTHKH, HAXOAWTH pEIICHUE, NPUMEHSA
MaTEMaTUYECKU anmnapar, HHTEPIPEeTHPOBATH PE3YyIbTAT




OnepupoBaTh NMOHATHUSIMHU: CTEIEHb C IEJBIM I1OKa3aTeleM,
apu(MeTHIECKHHA KBaJpaTHBIN KOPEHB, MHOT'OYJIEH,
anredpandeckast 1po0b, TOKIECTBO.

BbINOJHATL OCHOBHBIE JeWCTBHMS: BBIIOJIHATH PACUEThl 110
dbopmynam, mpeoOpPa3oBHIBATH IIENIbIE, APOOHO-pAIMOHATBHBIC
BBIDAKEHUSI U BBIPAXKEHUS C KOPHSMH, pEATM30BbIBATh
pa3joKeHWe MHOro4jeHa Ha MHOXHUTENIHW, B TOM 4YHCIE C
UCIO0JIb30BaHuEM (OpMyN pPa3sHOCTH KBaJpaTOB M KBajpara
CYMMBI ¥ Pa3HOCTU (C OMOPOM Ha CIPABOYHYIO MH(GOPMAIUIO);
HaXOJMUTh JOMYCTUMbIE 3HAYEHMsI MEPEMEHHBIX Uil IPOOHO-
palMOHAIBHBIX BEIPAKEHUM, KOPHEH.

MopaenupoBaTh C NOMOMIbIO (OPMYN peaabHbIE MPOLECCH U
SIBJICHUS.

OnepupoBath NOHATHAMM: QYHKIMS, TpaPUK PYHKUNU, HYIH
GyHKIMHM, TPOMEXYTKH 3HAKOIMOCTOSIHCTBA, IPOMEXYTKH
BO3pacTaHusl, yObIBaHUs, HaMOOJIbIIIEe U HAUMEHbBIIIEe 3HAYCHUS
GyHKITUN.

AHaNU3UPOBaTh, CPaBHUBATh, O0OCYXKIAThb  CBOICTBa
GyHKIMA, CTPOUTH UX IpaduK.

OnepupoBaTh MNOHATHSIMH: IPsMas IPONOPLHOHAIBHOCTD,
obpaTHasi ~ NPONOPHHOHAIBHOCTh,  JIMHEWHas  (yHKIUS,
KBaapaTtuyHas QyHkuus, mapadosna, rumnepooa.

HUcnoan3oBath rpagukd Uil ONPEICICHUS  CBOWCTB,
MIPOLIECCOB M 3aBUCUMOCTEH, Ui pEIIeHUs 3a1ad U3 APYrux
y4EOHBIX NPEAMETOB M pPEaJbHON JKU3HU; MOJETHPOBATH C
MOMOIIBIO TPaUKOB peasibHbIE MIPOLIECCHI U SBICHHUS.
Boipaxath (popMyJIaMH 3aBUCUMOCTH MEXY BEJINYMHAMM.

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

7 kaacc (He meHee 68 u)




Ha3zBpanue
pa3aeJia (TemMbl)
Kypca (4Hci10

OcHoBHOE€ CoacpKaHue

OcHOBHbIE BHIBI J1eITEJIbHOCTH oﬁyqamumxcsn

4acoB)
IIpocreiimme [Ipocreiinme reomeTpuueckie 0ObEKTHI: TOUKHU, IPSIMbIE, JIydl | @OPMYJIHPOBATH OCHOBHBIE IOHSTHS U ONIPEACICHUS.
reoMeTpuyecKne |4 yriibl, MHOTOYTOJIbHUK, JIOMaHAs. Pacno3sHaBaTh  M3y4CHHBIE  T'€OMETPHYECKHE  (UTYPHI,
durypsoi CMexHbIe U BEPTUKAJIbHBIE YTJIbI. ompeaeasaTh MX B3aUMHOE PACIOJIOKEHHE, BBIMOJHATH
U UX CBOMCTBA. Pabora ¢ mpocTedmMu 4epTexamu. yepTéX MO YCIOBMIO 33/1ayM (C MCIHOJIB30BAHUEM CMBICIOBOM
N3mepenue W3mepenue NMHEMHBIX M YIJOBBIX BEIMYMH, BBIUMCICHME|OMOPBI: HABOJALIME BOIPOCHl W/WIM aNropuTMa y4eOHBIX
reoMeTpUMYEeCKMX |OTPE3KOB U YIJIOB. necTBuil).
BeJIUYHUH Ilepumerp wu  mmomans  ¢uryp, cocrtaBieHHbIX  u3|IIpoBoauTh MpocTEHIINE MOCTPOEHHS C MOMOILBIO LUPKYIS U
(14 9) MPSIMOYTOJIbHUKOB. JIMHEUKH.
HN3mepsTh JUHEHHBIE U YIIOBbIE BETUYMHBI T€OMETPUUYECKUX
U IPAKTHUYECKUX 0OBHEKTOB.
OnpeneasiTh «Ha TJ1a3» pa3Mepbl pealbHbIX OOBEKTOB,
MPOBOAUTH TPYOYIO OLIEHKY UX Pa3MEPOB.
Pemiatp 3amauu Ha BBIYMCIEHHUE UIMH OTPE3KOB M BEIMYMH
YTJIOB.
Pematp 3a1a4n Ha B3aMMHOE PACIOI0KCHUE T€OMETPUIECKUX
dburyp.
IIpoBoanTh KiIacCU(UKALUIO YIIIOB, BBIYHCIATH JTUHEHHBIE U
YIJIOBbIE BEJIMYMHBI, MPOBOJAUTH HECJI0KHBIE HEOOXOIUMBbIE
JI0Ka3aTelIbHbIEC PACCYXKIACHMUS.
3HAKOMUTHCA C UCTOPUEH pa3BUTHS FeOMeTPHH.
TpeyroabHuku IlonsTiE O paBHBIX TPEYroJbHUKAaX U  nepBUuHblC | Pacmo3HaBaTh mapbl pPaBHBIX TPEYrOJBHUKOB HAa TOTOBBIX
(22 v) MIPE/ICTaBICHUs] O PaBHBIX (KOHTPYSHTHBIX) ¢urypax. Tpu|yeprexkax (¢ ykazaHHEM NPU3HAKOB) MPHU HEOOXOIUMOCTH C

IIPU3HAKA PABEHCTBA TPEYTOJIbHUKOB.
[Ipu3Haku  paBeHCTBA NPSAMOYTOJIBHBIX  TPEYTOJIbHUKOB.
CBOMCTBO MeIMaHBbl IPSMOYTOJIBHOTO TPEYTOJIbHHKA.
PaBHOOepeHHBIE U PaBHOCTOPOHHHME  TPEYrOJbHUKH.
[Ipu3Haku 1 cBOKCTBA paBHOOEIPEHHOTO TPEYroJbHHKA.
[IpoTuB GosbLIeii CTOPOHBI TPEYrOJbHUKA JIEKUT OOJBLIMIMA

BU3YaJIbHON OMOPOIA.

BoiBoauTh  CcieACTBUS  (PaBEHCTB  COOTBETCTBYIOIIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJILHUKOB.

®opmyIHPOBATH OTIpEeNICHHUS: OCTPOYTOJIBHOTO,
TYHNOYTOJIBHOTO, IPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,

PaBHOCTOPOHHETO TPCYTrOJIbHUKOB; 6I/ICCCKTpI/ICH, BBICOTHEI,




YTOJL.
[Ipocreiiiie HepaBeHCTBA B T'€OMETPHUHU.

TpeyrojbHuka. HepaBeHCTBO JoMaHON ™.
[IpsiMmoyrosbpHbIN TpeyroybHUK ¢ yrioM B 30°.
[lepBbIie MOHATHS O OKA3AaTEIHCTBAX B TEOMETPHH.

*HepaBeHcTBO

MEIMaHbl TPEYroJIbHUKA; CEPEIMHHOr0  IEpPHEHAUKYIIpa
OTpe3Ka; NepUMEeTpa TPEyroJibHUKAa INpU HEOOXOJUMOCTU C
OIOPOI Ha AITOPUTM IIpaBUIIA.

®opMyJHpOBaTh CBOICTBA W MPHU3HAKA PaBHOOEIPEHHOTO
TPEYroJIbHUKA.

CTpouTh 4EepTEKH, pemiaTh 3a/1a4M C IOMOUIBIO HAXOXKICHUS
PaBHBIX TPEYTOJIbHUKOB.

I[IpumensTh MIpU3HAKU paBeHCTBA  MPSIMOYTOJIbHBIX
TPEYrOJbHUKOB B 3a/adyax (C MCIOJb30BAaHUEM CMBICIOBOM
OTIOpBI: HaBOJSILIME BOMPOCHl W/WIM aNroOpuTMa Yy4eOHBIX
necTBuil).

Hcnoab3oBarh I1UGPOBBIE pPeCypChl
CBOMCTB M3y4aeMbIX QUTYP.
3HAKOMHUTBCS C HCTOPUEH Pa3BUTHUS T€OMETPHH.

AJs1  HCCJICAOBAHUSA

IMapaneabHble [TapamneneHble npsMble, UX cBoWcTBa. Hakpect nexamue, | DopmyaMpoBaTh  NOHSATHE  NApAUICNIBHBIX  IMPSMBIX,
npsiMble, CcyMMa COOTBETCTBEHHBIE M OJHOCTOPOHHHUE YIJIbl (0Opa30BaHHBIE IIPU | HAXOAUTH [IPAKTUYECKUE IPUMEPBI.
yIJ10B NepeCceueHNH NapauIebHbIX IPAMBIX CEKYLIEH). M3yuyaTh CBOICTBa YrjaoB, 00pa30BaHHBIX NpPH MEPECEUECHUU
TPeyroJibHuKa IIpy3zHak  MapaUIeIbBHOCTH  IPSMBIX —~ 4Y€PE3  PABEHCTBO | TaPAJUICIBHBIX IPSIMBIX CEKYIIEH
(14 v) PacCTOSAHMN OT TOYEK OJHOM MPSAMOM 10 BTOPOU NPSMOM. IIpoBoauTs pokazarenbcTBa. POpPMYJIMPOBATH TeOpeMy
CyMMa yriioB TpeyrojabHUKa U MHOTOYIOJIbHUKA. NapajyIeIbHOCTH  JIByX MPsIMBIX € TOMOLIbIO  YIJIOB,
BHermHue yrisl TpeyrojibHuKa 00pa30BaHHBIX MpPU TMEPECEYEHUU OTUX INPSAMBIX TpETber
MPSMOM.
BbiuncasTs CyMMY YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
Haxonutrh umcioBble W OyKBEHHblE 3HAa4E€HUS YIJIOB B
reOMEeTPUYECKUX 3aJjayax C UCIOJIb30BAaHUEM TEOPEM O CyMMeE
YIJIOB TPEYroJbHUKA U MHOTOYTIOJIbHHKA.
3HAKOMHTBCS € HCTOPUEH Pa3BUTHS FEOMETPUM.
OxkpyxHOCTH OxpyXHOCTb, XOpABI U IUaMETpbl, UX cBolicTBa. KacarenpHas | @opMyJIMpOBaThL  ONpeJeJieHusl.  OKPY)KHOCTH,  XODP.BI,
U KpYT. K OKpY)XHOCTU. OKpY)KHOCTb, BIIICaHHas B yros. *IloHsTHe o|Anamerpa W KacaTelbHOM K OKpyKHOCTH. M3ywarh wux
I'eomerpuueckue |I'MT, npumenenune B 3amadax. buccekTpuca u cepeaMHHBIN | CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEXKHU.
NMOCTPOCHUS MEPIIEHANKYIISAP Kak T€OMETPUUYECKHE MECTa TOUEK™. HccnenoBarb, B TOM YUCIIE HCNOJb3Ys H(POBbIE pecypehl:

(14 9)

OKPY)KHOCTB, OMrMCaHHAadg OKOJIO TPECYroJIbHUKA. Bnucannas B

OKPY’XHOCTb, BIIMCAHHYKHO B YyroJl; LOCHTP OKPYKHOCTH,




TPEYTOJIbHUK OKPYKHOCTb.
[Ipocrenmue 3aga4u Ha IOCTPOCHHUE.

BIIMCAaHHOW B YTOJI; PABEHCTBO OTPE3KOB KACATEIbHBIX
*Ucnoab3oBats Metoa ['MT nus nokasarenbcrBa TeopeM o
NepecedyeHnH OMCCEKTPUC YIJIOB TPEYroJIbHUKA U CEPEINHHBIX
NEPIEHANKYJIAPOB K CTOPOHAM TPEYrOJBHUKA € IOMOIIBIO
I'MT.*

OsiafgeBaTh NOHATHSIMHM  BIIMCAaHHOU
OKPY’KHOCTEH  TPEYTrOJbHUKA, HAXOAUTH
OKPYKHOCTEH C OIOPOU HA aIrOpUTM IpaBUiIa.
Pemate OCHOBHBEIE 3a1a4M HA IOCTPOEHME: YIja, PAaBHOIO
JAHHOMY; CEPEIMHHOTO IEPIEHIUKYISIpa AAHHOTO OTPE3Ka,
OpsAMOM,  NPOXOJAIIEH  Yepe3  JaHHYl0  TOYKYy W
NEPIEeHIUKYIIPHON JaHHOW HpPsIMOM; OMCCEKTPUCHI JaHHOTO
yIia; TPEYroJbHUKOB 10 Pa3IU4HBIM JJEMEHTaM IIpHU
HEO0XOIMMOCTH C HaIPaBJISIONMIEH TOMOLIBIO.

3HAKOMHUTBCS C HCTOPUEH Pa3BUTHUS T€OMETPHHU.

U OIMCaHHOU
LEHTPBl  3TUX

IToBTOpEHHUE,
00001IeHHE
3HAHMH
44)

[ToBTOpeHne u 000OIIEHHE OCHOBHBIX IMOHATHHA M METOJOB
Kypca 7 Kiacca.

Pemath 3amaum Ha MOBTOPEHHUE, WIUIFOCTPUPYIOUIUE CBS3HU
MEX/1y pa3IUYHbBIMU YacTAMHU Kypca.

8 kiacc (He meHee 68 u)

Ha3Banmue
pa3naesa (TeMbl)
Kypca (4uci10

OcHoOBHOE coiep:KaHue

OcHOBHBIE BU/IbI 1eATEIbHOCTH 00y4ar0IMXCst

4acoB)
Yerpipéxyroabsuuk |[lapannenorpamMMm, ero npusHaku u cBoiictBa. YactHbele cinydan | A300paaTh U HAXOAUTH HA YEPTEIKAX YETBIPEXYTOJIbHUKU
" napayienorpaMmoB  (MPSMOYTOJIBHUK, poMO, KBaapar), WX |pa3HBIX BUJIOB U UX DJIEMEHTHI.
(12 9) npu3HakKM M cBoiictBa.  Tpamemus.  PaBHoOokas — u | D@opMyampoBaTh onpeaeaeHus: napajuiesiorpamma,

PSIMOYTOJIbHASL TPATEIHH.
*VaBoenue Meauansl. LleHTpansHas cummeTpus™

OpsSIMOYTOJIbHHKA, poMOa, KBaJpaTa, Tpareluu, paBHOOOKOM
Tparenuu, IpsIMOYroJIbHOHN Tparenuy.




Hcnonb3oBaTh NpH  pelieHMH NPOCTEHIIMX  3ajady
IPU3HAKU U CBOMCTBA: Napajulejorpamma, NpsMoyrojabHHUKA,
pomba, KBajapara, Tpamneluy, paBHOOOKOW Tpamenuw,
IIPSIMOYTOJIBHOW Tpamenuy.

I[IpuMeHSITH MeTOJ YIBOCHUS MEAMAHBI TPEYTOJbHHUKA C
OIOPOI Ha AITOPUTM IIpaBUIIA.
Hcnoab3oBath 1UQPPOBBIE pPeECYPCHI
CBOMCTB M3y4aeMbIX QUITYP.
3HAKOMUTbHCS C UCTOPUEH pa3BUTHS TeOMETPHH.

11 UCCIICAOBAHUA

Teopema dajieca
U TeopeMa o
NPONoOPUHOHAILH
bIX OTpe3Kax,
1noAo0HbIE
TPEeyroJbHUKH

(15 v)

*Teopema ®Daneca u TeopemMa 0 MPOMOPIIUOHATBHBIX OTpE3Kax.™
CpenHss nuHUS TpeyroybHUKaA. Tpaneuus, e€ cpeaHsst TUHUs.
*TIponopuyoHanbHble  OTPE3KH, IOCTPOCHHE  YETBEPTOTO
MPOMOPLIMOHAIBHOTO OTPE3Ka.

CBoiicTBa IEHTpa Macc B TPEYTrOJIbHUKE.
[logoGHble  TpeyroiabHUKH. Tpu  mpusHaka
TpeyroJibHUKOB™. [IpakTHueckoe mpuMeHeHHE.

moaoous

IIpoBoaAMTH MOCTPOEHUA C TIOMOLIBIO HUPKYJIS U JTUHEHKH C
UCIIONb30BaHne  TeopeMbl  Pameca M TEOpEeMBI O
MPONOPUMOHAIBHBIX  OTPE3KaX, CTPOMTH  YETBEPTHIU
MPONOPUMOHAIBHBIA OTPE30K C OMNOpPOM Ha 3PUTENBHYIO
HarJISIIHOCTb.

HaxoauTh 10/100HbBIE TPEYTOJBHUKH Ha TOTOBBIX YEPTEKAX C
yKa3aHMEM COOTBETCTBYIOIIMX IPU3HAKOB MOAO0US IIpU
HEOOXOJUMOCTH C BU3yaJbHOW OTIOPOH.

PemaTs 3agaum Ha NOJOOHBIE TPEYrOJbHUKH C IOMOUIBIO
CaMOCTOSITENIBHOTO TIOCTPOEHUSI YEPTEXEH M HAXOKICHMS
HNOJOOHBIX  TPEYroJbHUKOB NP  HEOOXOAMMOCTH  C
HaIPAaBIIIOLIEH TOMOILBIO.

IIpoBoauTh I0Ka3aTEJBCTBA C UCIOJb30BAaHUEM IIPU3HAKOB
10JI00MST HECJIOKHBIX I'€OMETPUUECKUX 3a/ad C ONOpol Ha
ITOPUTM YUEOHBIX TCHCTBUH.

IlpuMeHATH,  TOJyd4EHHBIE  3HAHUA  IPU  PELICHUU
reOMEeTPUYECKUX U MPAKTUYECKUX 3a]1ad IpU HEOOXO0IMMOCTH
C HaNpaBJAOLIEN TOMOIIBIO.

3HAKOMHUTBCSI C HCTOPHEl Pa3BUTHUA T€OMETPUMU.

Ilnomane.
Haxo:xnenue
mJomaaen
TPeyroJibHUKOB

ITonsiTue 06 001IeH TeopUH TUIOIAIM.

@opmynsl A1 IUIOMIAAM  TPEYrojibHUKA, Mapajuiejorpamma.
*OTHolIeHHe IOl TPEyroJbHUKOB ¢ OOIIMM OCHOBAHUEM
WM oO11el BBICOTOM.

OsjaneBaTh NMEPBHYHBIMHM TPEACTABJIEHHAMH 00 oOrei
Teopun TUomanu (Mepsl), (OpPMYJIHMPOBATHL CBOWCTBa
IIJIOIIAIH, BEIICHATH UX HATISIIHBINA CMBICI.

[MpumensaT  GopMynbl  IUIOMIAAM  HapajuiesiorpaMMa,




U MHOTOYI'0JIbHBIX
¢uryp. ILaomanu
NoI00HBIX (pUryp
(14 9)

Brruncnenue miomaznei cloXHBIX GUTYyp depe3 pa30OHeHHe Ha
4acTU U JOCTpoeHue.™

[Tnomamm puryp Ha KiIeT4aroit oymare.

[Tnomamn nogoOHbIX Guryp. Berancnenue miomanei. 3axaun ¢
MPAaKTUYECKUM CoJiepKaHueM. *PerieHue 3amad ¢ MOMOIIBIO
METO/1a BCIIOMOTaTeNIbHOM miiomaau.™

TPEYroJibHUKa, Tpamelu C OIOpPOH Ha CHPaBOYHYIO
UH(OPMAILIHIO.
IIpumensaTb hopmyIbI IO BBIIYKJIOTO

YeThIPEXYTOJIbHUKA Yepe3 JAUaroHald M YroJl MeXIy HUMHU C
OTIOPOY Ha CIPABOYHYIO HHPOPMAITHIO.

Haxoauths 1uiomanu ¢uryp, M300paKEHHBIX HA KIETYATON
Oymare, HCI0JIb30BaTh pa30MEHUE HA YAaCTU U JOCTPOEHHUE.
Pa3oupars mnpuMepsl HCIOJIB30BaHUS BCIOMOTATEIbHON
IUIOLIA/IM JUI PEIICHUsI TEOMETPUUYECKUX 3a/1ad.

Haxoauts 1ulOmanu nNONOOHBIX ¢Quryp ¢ omopod Ha
CIIPaBOYHYIO0 UH(POPMAIIHIO.

BoruncasTh JI0MaA0 Pa3IMYHbIX MHOTOYTOJIBHBIX QUTYD.
Pemathb 3agaum Ha IUIONIA/Ib C MPAKTUYECKUM COZEpPKAHUEM
MOCJIe COBMECTHOTO aHaIn3a.

Teopema
IMudaropa n
HayYaJja
TPUTOHOMETPHH
(10 v)

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

Onpenenenne TPUTOHOMETPUUCCKUX (YHKIIUHA OCTPOTO YIJIa,
TPUTOHOMETPUUECKHE  COOTHOUIEHUS B  MPSIMOYTOJIbHOM
TpeyrojabHuke. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
CooTHolIeHUS  MEXAY CTOPOHAMH B  NPSMOYTOJBbHBIX
TpeyroJbHUKaxX C yriamu B 45° u 45°; 30° u 60°.

®dopmymupoBath Teopemy I[ludaropa, mcmoab3zoBarh €€ B
MPAKTUYECKUX BBIYUCIICHUSX.

Branerp  TOHATHUSMH ~ TPUTOHOMETPHYECKUX  (PYHKITHIA
OCTpOTO yTjia, MPOBEPSATH UX KOPPEKTHOCTD.

BbIBOIMTH  TPUTOHOMETPUYECKHME  COOTHOLIEHUS B
NPSIMOYTOJIBHOM TPEYrOJbHUKE C OMOpPOM Ha CIPAaBOYHYIO
nHpopMaIuio.

HccaenoBaTh  COOTHOLICHUS  MEXKIy  CTOpOHAaMH B

MPSMOYTOJIbHBIX TPEYroJIbHUKaX C yriamu B 45° u 45°; 30° u
60° ¢ HaIpaBJISIONIECH TOMOIIIBIO.

HUcnoab3zoBarh  (QOpMynbl  NpUBEACHUS U
TPUTOHOMETPHUECKOE TOXKAECCTBO ISl HAXOXKICHUS
COOTHOIICHUN MEXAY TPUTOHOMETPHUECKUMHU (YHKIUSIMU
pa3IMYHBIX OCTPBIX YIJIOB C OMNOPOW Ha CIPaBOYHYIO
uHpopMaIuio.

I[IpuMeHSITH TOJIYYECHHBIE 3HAHUS U YMEHHS IPU PEIICHUU
MPaKTHYECKUX 3a7ad (MpH HEOOXOAMMOCTH C OMOpOH Ha
QITOPUTM TIPABUIIA).

3HAKOMUTBCS ¢ HCTOPUEl Pa3BUTHS TE€OMETPHH.

OCHOBHOC




Yrisl B BrnycanHble M LIEHTpaJIbHBIE YIJIbI, YTOJI MEXAY KacaTelbHON U | POpMYJMPOBATHL OCHOBHBIE OIIPENEICHUS, CBS3aHHBIE C
OKPY’KHOCTH. XOpaoi. yriamu B Kpyre (BIIMCaHHBIN yroJl, HEHTPaIbHbIN YIO).
Bnucannbie VTribl MeXIy XOpJAaMu U CEKYIIHMHU. HaxoauTh BIUCAHHBIC YIJIbI, OMUPAIOLIMECS HA OJHY IYTY,
U ONMHCAHHBIE BrircanHbIe W ONMUCAHHBIC YETHIPEXYTOJNLHUKH, X MPU3HAKHA U | BBIYMCIATH YIJIbI C TOMOIIBI0 TEOPEMBI O BITUCAHHBIX YTiIaX,
YeThIPEXyroJbHUK |CBOWCTBAa. IIpuMeHeHHMe HSTUX CBOWCTB TMPH  PEIICHHH |[TEOPEMBl O BIHCAHHOM YETBIPEXYTOJBHHUKE, TEOPEMBI O
u. reOMETPUUECKHX 3a/1a4. [EHTPATbHOM YTJie TpPH HEOOXOJAMMOCTH C BHU3YaJbHOU
KacartenbHble B3anmHoe pacnosiokeHue IByX  OKpykHocteu. Kacanue | onopoiu.
K OKPY’KHOCTH. OKPY>KHOCTEH. HccaenoBatb, B TOM UHCIE C TIOMOIIBIO HHU(PPOBBIX
Kacanue pPECypCOB, BIHCAHHBIE M OIMCAHHBIC YETHIPEXYTOJLHUKH,
OKpY’KHOCTe BBIBOJMTH WX CBOWCTBA W TPHU3HAKUA TOCIE€ COBMECTHOTO
(13 v) aHaiu3a.
Hcnoap30BaTh 3TH CBOWCTBA W TIPU3HAKH IPH PEIICHUN
3ajad.
IMoBTOpEHUe, [ToBTOpEHNE OCHOBHBIX TOHATHH W METOJOB KypcoB 7 W 8 |PemaTh 3agayM Ha MOBTOPEHUE, WJLUTFOCTPHUPYIOIIUE CBS3U
00001IeHne KJIacCOB, 0000ITIEHNE 3HAHUMN. MEXy Pa3TuIHBIMHU YaCTSIMH Kypca.
3HAHMH
(49)

9 kJaacc (He MeHee 68 )

Ha3Banmue
pasnaena (TeMbl)
Kypca (4ucio

OcHoOBHOE colep:KaHue

OcHOBHBIE BH/IbI 1€ITEJILHOCTH 00y4A0IIHXCS

4acoB)

Tpuronomerpusi. |Onpenenenue TpuroHomerpuueckux GyHkuuid yriaos ot 0° no|d@opmyaumpoBaTh  ompeneeHHsi  TPUTOHOMETPHUUECKUX
Teopembl 180°. KocuHyc u cuHyC mpsMOro M Tymoro yria. Teopema|(yHKIHMI TynbIX M HPSAMBIX YIJIOB C BU3YaJIbHOW OIOPOM.
KOCHHYCOB U kocuHycoB. (O000méHHass) Teopema CcUHYCcOB (¢ pamnycoM | DopmymnupoBaTh T€OpeMy KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. OTHMCAHHON OKpYKHOCTH). HaxoxaeHue [UIMH CTOpPOH U |paJnyCOM OMUCAHHOU OKPYKHOCTH).

Pemenne BEJIMYUH YTJIOB TPEYTOJIbHUKOB. Pemiath TpEyroJbHUKH C OMOPOM Ha alrOpUTM Y4EOHBIX
TPEyroJibHUKOB dopmyna MmIonaan TPEYroJbHUKA 4epe3 JABE CTOPOHBI U YroOJ | ACHCTBUHU.

(16 9) Mexay HuMu. @opmyra IIoIaay YeThIpEXYrOJbHUKA Uepe3 €ro | Pemate mpakTuyeckue — 3agadmW,  CBOJAsIMEC K




AWaroHalii U yroJj MCxXJ1y HUMHU.
HpaKTI/I‘-IGCKOG IMPUMCHCHUC NOKA3aHHBIX TCOPCM.

HaXO0KACHUI0 PA3/IMYHBIX 3JIECMEHTOB TPEYIroJIbHUKA.

IIpeo6paszoBanmne |*[lonsTue o mpeoOpa3oBaHUH MOIO0USI. OcBauBarthb MOHAATHE npeoOpa3oBaHUs noao0usi.
noxoous. CoOTBETCTBEHHBIE DJIEMEHTHI MOI0OOHBIX (PUTYD. HcciienoBaTh OTHONICHHE JTIMHEHHBIX JIEMEHTOB QUTYp TpU
Metpuueckue Teopema o0 mpousBeAEHUHM OTPE3KOB XOpJ, TeopeMma o |npeoOpa3oBaHuM 1oaoous. HaxoaumTs npuMmepsl moaoous B
COOTHOIIIEHUS B MIPOM3BEACHUN OTPE3KOB CEKYILHUX, TEOpeMa O KBaJpaTe |OKpYy>Karouleil 1eHCTBUTENbHOCTH.
OKPY:KHOCTH kacatenbHOW. [IpyMeHeHne B pelIeHHMM TIeOMETPUYECKUX | *BhIBOIMTH METPUUYECKHE COOTHOLIEHUS MEXIY OTpPEe3KaMU
(10 v) 3amau.® XOpH, CEeKyIMX UM KacarelbHbIX C  HCIOJIb30BaHUEM
BIIMCAHHBIX YIJIOB U MOJOOHBIX TPEYrOJbHUKOB.
PemaTe reoMeTpuYeCcKHE 3aJaud W 3aJaud U3 pPEaTbHOU
YKU3HHU C UCTIOJIb30BAaHUEM MOJ0OHBIX TPEYTOJIbHUKOB. ™
BekTopnbl Omnpenenenre BEKTOPOB, CJIOXKEHHE M Pa3HOCTb BEKTOPOB, | Mcmob30BaTh BEKTOpPbl KaK HalpaBJIEHHBIE OTPE3KH,
(12 v) YMHOKEHUE BEKTOPa Ha YUCIIO. HCCIEe10BATH F€OMETPUYECKHUN (mepemerenue) 51
Pu3NYEeCKU U T€OMETPUYECKUI CMBICII BEKTOPOB. ¢uznueckuil (cuia) CMBICIBI BEKTOPOB C OMNOpOM Ha
PaznoxeHue BekTopa IO JBYM HEKOJUIMHEAPHBIM BEKTOpPAM. | BOIPOCHBIH IUIaH.
KoopaunaTs!l BekTOpa. 3HaTh omnpedeNeHHsi CYMMBl W DPa3sHOCTH BEKTOPOB,
CkansipHOoe TNpPOU3BEJEHHE BEKTOPOB, €ro IMNPUMEHEHHE Ul |YMHOKEHUS BEKTOpa Ha 4HCJIO, uceje10BaTh
HaXO0XJEHUS JUIUH U YIJIOB. reOMEeTpUYECKU U (PU3MUECKUI CMBICIBI 3TUX OTEpALIU.
Pemienne 3a1a4 ¢ IOMOIIBIO BEKTOPOB. Pemat, reoMerpuuecKHe 3aauyd €  UCHOJIb30BAHHUEM
[IpuMeHeHre BEKTOPOB I pELICHHs 3alad KMHEMATHKH U |BEKTOPOB.
MEXaHUKH. PacknaagpiBaTh BEKTOP 10 JIBYyM  HEKOJUIMHEApHBIM
BEKTOpaM.
Hcnonb3oBaTh  CKAIPHOE  IPOU3BEICHUE  BEKTOPOB,
BBIBOJUTH €TI0 OCHOBHBIE CBOMCTBA.
BoluncasTe CyMMy, pPa3sHOCTb M CKaJSIPHOE IIPOU3BEICHUE
BEKTOPOB B KOOP/AMHATAX.
I[puMeHsTH CKAJIAPHOE NPOM3BEIEHHE ISl HAXOXKIACHUS
JUIUH U YTJIOB.
JexapToBBbI JlekapTOBBI KOOPIMHATHI TOYEK HA MIOCKOCTH. OcBauBaTh NMOHSITHE IPSIMOYTOJIBHOM CUCTEMBI KOOPJHMHAT,
KOOPAWHATBHI  Ha|*YpaBHeHHE NPAMONR.* YTIIOBOH KOA(QQUIMEHT, TAHI'€HC YIJIa |/IeKapTOBBIX KOOPIUHAT TOUKH.
IUIOCKOCTH HaKJIOHA, NapajuleIbHble U MEePIEeHIUKYISIpHBIC TPSMBIE. HccnenoBarb ypaBHEHHME NPSIMOW M OKPYXHOCTU C ONOPOH




O )

YpaBHeHHE OKpYKHOCTH. HaxoxkneHue KOOpIMHAT TOYEK
IIEpECEYCHUS OKPYKHOCTH U IIPSIMOM.

Meroa KoOpaAuHAT IIPU PELIEHUH T€OMETPUYECKUX 3a1ad.
Hcnonp3oBanue MeTo1a KOOPAUHAT B IPAKTHUYECKUX 3a1a4ax

Ha BOIIPOCHBIN ILJIaH.

Haxoauts 1eHTp U pagnyc OKpYKHOCTH 110 €€ YpaBHEHHUIO.
Pemats 3agauyM Ha HAaXOXKICHUE TOYECK IEPECEUCHMUS
IPSIMBIX U OKPYKHOCTEH C IIOMOILbIO METOa KOOPAMHAT.
Hcnoab30BaTh CBOMCTBA YIIOBOTO KOA(GUIMEHTA MPSMOI
OpU peUIeHUM 3aj4ay, A ONPEENICHUS pPaclOJIOXKEHUS
IIPSIMOM.

I[IpuMeHSITH KOOPAUHATHI MIPU PELICHUH T'€OMETPUUYECKUX U
NPAKTUYECKUX 3a7ad, JUIsl TOCTPOEHUS MaTeMaTHYeCKUX
MoJieTIell peanbHbIX 3a/1a4 («METO KOOPIUHATY).
IMoan3oBaThest UL TOCTPOEGHHUS M MCCIENOBaHUMN
1M (POBBIMU peCypcamu.

3HAKOMHUTBCS C HCTOPUEH Pa3BUTHA T€OMETPUHU

IIpaBuabHBIE
MHOI'0YI'0JIbHUKH.
Jlnuna
OKPY:KHOCTH H
IUIOIAb Kpyra.

[IpaBusibHBIE MHOTOYTOJIBHUKH, BBIYMCICHHE WX DSJIEMEHTOB.
Uucno m u JyMHa OKPYXHOCTH. JlJIMHA AYrd OKpPYKHOCTH.
Pagnannas mepa yrina.

[Imomane Kpyra MW €ro »3JIEMEHTOB (CEKTOpa M CErMEHTA).
Brruncnenue miomazneit puryp, BKIIOYAIOMIUX 3JI€MEHTBI Kpyra.

DopMyJIHPOBATH ompeneneHne
MHOT'OYI'OJIbHUKOB, HAX0AUTH UX 3JICMCHTHI.
IMosb30BaThCSl MOHATHEM UIMHBI OKPYXKHOCTH, BBEACHHBIM
C TNOMOIIBIO IPABWIBHBIX MHOTIOYTOJIBHHKOB, ONpeAeasiTh
YHCIIO TT, JUIMHY AYTH U paMaHHYI0 Mepy yria 1o oopasiy.

IMpaBUJIbHBIX

Bbrunciienune IIpoBoauTh Mepexoa OT paJuaHHON MEpHI yriia K IpaJyCHON
iomajei ¥ Ha00OpOT 10 BU3YyaIbHOM OTIOpE.
(8 u) OnpeaensiTh IIOLIAAL Kpyra.
BoiBoauTh dopmyasl (B IpagyCcHOM U paJuaHHON Mepe) A
JUIMH JIyT, IJIOLIAJeH CEeKTOPOB M CErMEHTOB C OIMOpOoil Ha
BOIIPOCHBIN TUIaH.
BoruncasaTe 1momanu Quryp, BKIIOYAIOIIMX 3JIEMEHTHI
OKpY)XHOCTH  (Kpyra) ¢ ONOpPOH Ha  CIPaBOYHYIO
uHpopMaIuio.
HaxoauTh mioniaau B 3afa4ax peaibHOU KU3HHU.
JABu:xennst *TlonsaTHe O IBMKEHUU TIIIOCKOCTH. Pa3oupars  mpuMmepsl,  WUIIOCTPUPYIOLIUE  IIOHATHUSA
IVIOCKOCTH [TapannenpHbIi IEpeHOC, TOBOPOT U cUMMETpUst. OCH U LEHTPHI | IBUKEHHUS], LICHTPOB U OCEH CUMMETPUH.
(6 4) CUMMETpPUH. @opMyJIMPOBATH OIPEIEICHUS MAPAIIIEIILHOTO IIEPEHOCa,

[IpocTeiiie mpUMeHEHHs B PELICHUHN 3a7a4™.

[IOBOPOTAa U OCEBOM CHUMMETPUU C BU3YAJIBHOW OIIOPOM.




HaxoauTh HETOIBIXHBIE TOUKHU IO 00pasiy.

HaxoauTh IIEHTPHI U OCH CHMMETPUI pOCTEUHIINX puryp mo
oOpasiry.

*TIpuMeHATH NapAJUICIBbHBIA MEPEHOC U CHUMMETPHUIO IIpU
pelIeHUH T€OMETPUUECKUX 3a/1a4 (pa30uparh MPUMEpHI).
Hcnoawb3oBaTh U IOCTPOCHUS U UCCIEIOBAaHUN IIU(POBLIE
pecypchL.™

IMoBTOpEHUE,
00001IEHME,
cucTeMaTU3aIMs
3HAHMH

(7 1)

[ToBTOpEHNE OCHOBHBIX MOHSITHH W METOJOB KypcoB 7—9
KJ1aCcCOB, 0000IIeHNE U CHCTEMATU3AaIIMS 3HAHUIA.

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

[TapannenpHble U EPIICHANKYISIPHBIE TTPSIMBbIE.
OkpyXHOCTb U Kpyr. ['eomeTpuyeckne MOCTpOEHUsA. YTJbl B

OKPY>XHOCTH. Brucannsie n OIINCAHHBIC OKPYXHOCTHU
MHOTOYT'OJIbHUKOB.

[Ipsimast © OKPYXHOCTb.

YeThIpEXYyrobHUKHY. Bnucannsie " OIHUCAHHBIE
YeThIPEXYrOJIbHUKH.

Teopema [Iudaropa u Hauana TpuroHomeTpuu. Pemenue oOmmx
TPEYTrOJIbHUKOB.
[IpaBunbHBIE MHOTOYTOJIBHUKH.

[IpeobpazoBanus TJIOCKOCTH. JBrmxeHus. [TonoOwue.
CummeTpusi.
IImomans. Beruucnenue rtwiomanei. I[liomaaym 1momoOHBIX

uryp.
HeKapTOBLI KOOpAUHATBI Ha IIJIOCKOCTH.
BGKTOpLI Ha IJIOCKOCTH.

OnepupoBath MOHSATUSIMU: GUrypa, TOUYKa, MpsMasi, yrod,
MHOTOYT'OJIbHUK, paBHOOEAPEHHBII M  PaBHOCTOPOHHUI
TPEYrOJbHUKH, MPSIMOYTOJbHBIA TPEYroJabHUK, MEAnaHa,
OucceKTpuca W BBICOTA TPEYroJIbHUKA, IMapajljIeiorpaMm,
poMO, TPSAMOYTOJbHHUK, KBaJpaT, Tpameuus; OKPYKHOCTb,
KacaTeJIbHas; paBEHCTBO U MM0j00ue QUryp, TpeyroibHHKOB;
NapajuleIbHOCTh U MEPHEHAUKYISIPHOCTh MPSMBIX, Yol
MEXAYy TMNPSIMBIMH, CHMMETPHS OTHOCHTEIBHO TOYKH U
OpsIMOW; JUIMHA, PAcCTOSHHE, BEIMYHMHA YyIrja, IUIOIIAJb,
HEPUMETP.

HUcnonb3oBars  ¢GopmyJibl: mepuMerpa U IUIOLIAAU
MHOTOYI'OJIbHUKOB, [UIMHBI OKPY)KHOCTH M IUIOIIAAHM Kpyra,
00BEMa MPSIMOYTOJIBHOTO MapajulesenuIesa.

OnepupoBaTb NOHATHAMM: IIPAMOYTOJbHAas CHCTEMA
KOOpJAMHAT, BEKTOP; MCNOJb30BaTh JOTH IOHATHS I
IIPEJCTABJICHNs JaHHBIX U PELICHMS 3a1a4, B TOM YHCIE U3
JPYrux y4eOHBIX MPEIMETOB.

Pemiatp 3agaum Ha TIOBTOPEHHE OCHOBHBIX IIOHATHUH,
WUTIOCTPALMIO CBSI3€H MEXJy pa3iIu4HbIMU YacTsAMHU Kypca.
Boi0upaTs MeTo Ul PELLICHUS 3aJa4uH.

Pemath 3a1aun U3 NOBCEJHEBHOM KU3HU.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTBb U CTATUCTHUKA»




(IO TOJAM OBYYEHUSI)

7 kiacc (He meHee 34 1)

Ha3zpanue
paszaesa (TeMbl)
(4uci0 9acoB)

OcHoBHOE€ Coa€cpiKaHue

XapaKTepHCTmca JECATCJIBbHOCTH oﬁyqaloumxca

IIpencrasienue [IpencraBnenne JnaHHbIx B Tabmuuax. [lpaktudeckue | OcBamBath  Ha  0a30BOM  yYpPOBHE  CIOCOOBI
JAAHHBIX BBIUMCIIEHUS 10 TaOIWYHBIM JaHHBIM. lI3BieueHue W | mpeacTaBiICHHUs] CTATUCTHUUECKUX JaHHBIX W YHCIOBBIX
(7 9) WHTEpIpeTauss TabmuyHbIX AaHHBIX. [IpakThdeckass paboTa | MAacCMBOB C TOMOIIBIO TaONHMII U  JUarpaMMm C
«Tabmuus. UCIIOJIb30BAHUEM  aKTyaJIbHBIX M BaXHBIX JaHHBIX
I'padmueckoe mnpencraBieHHe OaHHBIX B BHJAE KPYroBBIX, | (Aemorpaduueckue JTaHHBbIE, MIPOU3BOJICTBO
CTOJNOMKOBBIX  (CcTONIOYATHIX)  nuarpaMM. YTeHHMe U | NPOMBIIIJICHHOW M CEeNbCKOXO3SHCTBEHHOW MPOIYKIUH,
noctpoenne  auvarpamM. [lpumepbl  gemorpaduyeckux | OOIIECTBEHHBIE U IPUPOIHBIC SIBICHUS).
Jarpamm. HN3yyatr MmeToabl paboThl ¢  TaOMWYHBIMU U
[IpakTuueckas pabora «Jluarpammsn. rpauuecKuMu MPEICTaBICHUSIMH JTAHHBIX C MOMOIUIBIO
U(POBBIX pPECypcoB B XOJi¢ MPAKTHUYECKUX padoT (c
HaIPaBJISIONICH TOMOIIIBIO).
OnucaresbHas Yucnossle Habopbl. CpenHee apupMeTnIecKoe. OcBauBaTth Ha 0a30BOM YpOBHe NOHSATHS. YHCIOBOH
CTATHCTHKA Menuana yrcinoBoro Habopa. Y cToOHYMBOCTh MEIUAHBI. HaOoOp, Mepa LEHTpaIbHON TEHIEHIMH (Mepa IeHTpa), B
(8 9) [IpakTuueckas pabota «CpeaHue 3HaUCHUS. TOM 4HCJe cpeiHee apudmeTnyeckoe, MeJuana.

Hawubonpiiee u HauMeHbIIEE 3HAYEHUS YHUCIOBOTO Habopa.
Pa3zmax.

OnuceiBaTh CTaTUCTUYECKUE JI@HHBIE C TOMOUIbIO
cpeaHero apu(MeTHYECKOro U MeJuaHbl. Pemath 3aqauun
(c UuCToNBb30BaHUEM 3PUTEIBHON HATJISAHOCTH H/WIU
BEepOAIIBHOM OTIOPHI)

H3yuaTs cBoiicTBa CpeIHHX, B TOM YHCIE C ITOMOIIbBIO
U(GpPOBBIX PECypcoB, B XOJA€ MPAKTUYECKUX padoT, (c
HaIpasJIsIoNIe TOMOUIBIO).

OcBauBaTh Ha 6230BOM YPOBHe MOHSITHS: HAaHOOJIbILIEE
Y HauMeHbIlIee 3HAYCHHsI YMCIOBOTO MAaCCHBa, Pa3Max.
PemaTts 3amaum Ha BBIOOp criocoba ONMUCAHUS TaHHBIX B




COOTBETCTBUU C IPUPOAOH  JAHHBIX U
UCCJIEI0BAHMS C HAIIPABJIAIOILEH TOMOLIBIO.

eJIIMU

Cayuaiinas

U3MEHYHMBOCTH
(64)

*CnyudaiiHasi U3MEHUYUBOCTH (Mpumepsbl). YactoTa 3HaUEHUN B
MAacCCHBE JaHHBIX. [’ pynmupoBka. ['ucrorpaMmmel.
[TpakTudeckas pabora «CiydaiiHas ”3MEHYHUBOCTH».*

*OcBanBaTh NMOHATHS: YacTOTa 3HAYEHUN B MaccHUBE
JAHHBIX, TPYIIUPOBKA JTAHHBIX, TUCTOrpaMMa.

CTpouTh rucrtorpaMmMmsl 1o oOpasiy

OcBauBaTh rpaguuecKue MpeICTaBICHUs PAa3HBIX BUIOB
CIy4ailHOM W3MEHYMBOCTH, B TOM YHUCJIE C IMOMOUIBIO
U (POBBIX PECYPCOB, B X0/I€ MPAKTUYECKOW pabOTHI. ™

BBenenue B
Teopuio rpados
(449)

*T'pad, BepmuHa, pedpo. [IpeacraBienue 3agaun ¢ MOMOIIBIO
rpada. CreneHp (BaJIeHTHOCTh) BepliMHBL. Yucino pédep u
cymmapHasi ctenieHb BepiuH. llens u nuki. Ilyte B Tpade.
[IpencraBnenune o cBsaszHocTH Tpada. OOxon rpada (diIepoB
nyth). [IpencraBienne 06 oprueHTUPOBAHHBIX Tpadax.™

*QOcBauBaTh NOHATHA: Tpad, BepmmHa rpada, pedpo
rpada, cTeneHb (BaJ€HTHOCTb BEPIIUHBI), LIETb U ITUKIL.
OcBauBaTh NOHATHS: MYyThb B TIpade, 3iliepoB MyTh,
00xoJ rpada, OpHEeHTUPOBAHHBIN rpad.

OOcy:xknaTb pelieHde 3aJ4a4d  Ha IIOMCK CYMMBI
creneHerd BepmuH rpada, Ha MOMCK o0xona rpada, Ha
MOMCK MyTed B  OPHEHTUPOBAHHBIX Tpadax cC
HaIMPAaBJISAIONIEH TOMOIIBIO.

OcBauBarh cnocoObI IPEICTABICHUSA 3a4ad U3 Kypca
anreOpbl, TEOMETPUM, TEOPHUH BEPOSTHOCTEH, APYrux
MpEeAMETOB € TOMOIBI0 rpadoB  (KApThl, CXEMBI,
AJIeKTpUYecKre IenH, (yHKIHOHAJIbHbIE COOTBETCTBUSA)
Ha IpuMepax. *

BepositHOCTB M
4yacTrora
CIYYAHHOT 0
coObITHS

(49

*CnydaliHBIA OMBIT M CllydailHOe coObITHe. BeposTHOCTh U
yactoTta coObITHs. Ponb MalloBEpOSATHBIX W MPAKTHUYECKU
JOCTOBEPHBIX COOBITUI B Mpupoie u B oOiiecTBe. MoHeTa u
UrpajgbHas KOCTb B TEOPUU BEPOSTHOCTEH.

[IpakTuueckas pabora «HacTtoTa BbIAJICHHS OpIiay.™

*OcBauBaTh NMOHSATHS: CIyYallHbIA ONBIT U CIy4dalHOE
CcOoOBITHE, MAJOBEPOSATHOE M TPAKTHYECKH IOCTOBEPHOE
coOBITHE.

H3yyaTrs 3HAYUMOCTh MAaJIOBEPOSATHBIX COOBITHH B
pUpoJie W OOIIECTBE Ha BAaXHBIX INMpUMepax (aBapwd,
HECUYACTHBIC ciy4au, 3aImTa MePCOHATLHOM
uH(pOpMaInK, Tiepeaada JaHHbIX).

H3yuaTh poJib KIACCUYECKHX BEPOSTHOCTHBIX MOJEJei
(MoHeTa, UrpajibHasi KOCTh) B TEOPUH BEPOSTHOCTEH.
Ha6uonate W m3y4yaTh 4acTOTY COOBITHM B HPOCTBHIX




OKCIIEPUMEHTAX, B TOM YHCIIE C TIOMOIIBIO HU(PPOBBIX
pPECypCoB, B X0/1€ MPAKTUIECKOH paboOThL.*

O0001meHNeE,
KOHTPOJIb
(S4)

[IpencraBnenne  manubix.  OmnmcaTenbHas  CTaTHCTHKA.
BeposTHOCTb Ciiy4aitHOTO COOBITHSI.

IloBTOpSAITH M3Yy4EeHHOE M BBICTPAMBATL CUCTEMY
3HaHUMU.

Pematp 3a5a4uu Ha IPEICTABICHUE U ONMCAHUE JAHHBIX
c HOMOIIIbIO U3yUYEHHBIX XapaKTEePUCTUK C
HaIPaBJISAOMIEH TOMOIIBIO.

O0cy:xxkpaThb NpUMepbI CIIy4alHbIX COOBITHH,
MaJOBEPOSITHBIX U MIPaKTUYECKU JOCTOBEPHBIX
CIIy4allHbIX COOBITUH, HMX POJM B MPUPOAEC M KHU3ZHU
YeJI0BEKa

8 kiacc (He menee 34 4)

Ha3Banmue
pasaesa (TeMbl)
(4ucyI0 4acoB)

OcHOBHOE coiep:KaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4al0IIUXCs

IToBTOpEHUE
Kypca 7 Kjacca
(49)

[IpencraBnennie  panHbiX.  OmnwucarenbHas — CTAaTHCTHKA.
CrnydaiiHast ”3BMEHUYUBOCTh. CpeHue YMCIIOBOTO Habopa.
Cinyyaiinbie COOBITHSL. BepositHocT U YacTOTHI.
Krnaccuueckue mojenu TeopuH BEpOSTHOCTEH: MOHETa U
UrpajgbHasi KOCTb.

IloBTOpSAITH M3Yy4CHHOE U BBICTPAMBATH CUCTEMY
3HAHU.

Pemars 3agmaum (Mo BH3yaJbHOM oOmope) Ha
IPEICTaBICHUE W ONMCAHHWE JAHHBIX C IIOMOIIBIO
W3YYEHHBIX XapaKTEPUCTHUK.

Pemiate 3agaum (Mo BH3yaJbHOl  omope) Ha
IIPEJICTaBICHUE TPYNIIMPOBAHHBIX JAaHHBIX U OINCAaHUE
Cl1y4ailHOM U3MEHUYMBOCTH.

Pemiate 3agaum (M0 BH3YyaJbHOWl omope) Ha
OIIpeaeIIeHUE 4acTOTBI CIly4alHBIX coOBITH,
oOcyxieHue IIPUMEPOB CIIy4aiHBIX COOBITHIH,
MaJOBEpPOSITHBIX U MIPaKTUYECKH JOCTOBEPHBIX
CIlydyallHBIX COOBITMH, WX pOJM B MHPUPOJEC M >KU3HU
4eJI0BEKA.




OnucarenbHas *Otxnonenus. Jucnepcus unucinoBoro Habopa. CrangaprHoe | *OcBamBaTh MOHSTHSI: JUCIEPCUS M CTaHAAPTHOE
CTATHCTHKA. OTKJIOHEHHUE YUCIIOBOro Habopa. JlnarpaMMbl pacceMBaHus. ™ OTKJIOHEHHUE, HCIIONB30BaTh O3TH XapaKTEPUCTUKU IS
PacceuBanue OIMCaHUs PaCCEUBAHMSI JaHHBIX.
AAHHBIX YuacTBOBaThH B 00CY:KI€HHH THNOTE3bl 00 OTCYTCTBUU
(4 4) WJIY HAJIMYUHU CBSA3U 110 AMarpaMmaM pacCeUBaHMUs.
CTpouth JuarpaMMbl pacceMBaHHUs IO HMEIOUIUMCS
JAaHHBIM, B TOM 4YHCJI€ C IOMOIIbI KOMIIbIOTEpa (mocie
COBMECTHOTO aHajamn3a).™
MHo:xecTBa MHoxecTBO, MOAMHOXKeCTBO. Onepaunu Haj MHOXecTBamu: | OcBamBaTh MOHATHS: MHOKECTBO, DJIEMEHT MHOXKECTBA,
(4 v) oObeaMHEHUEe,  mepeceueHue,  jgomnoiHeHue.  CBoicTBa | MOJAMHOXKECTBO.
onepanuit Haj MHO’KECTBAMHU: HepEeMECTUTENBHOE, | BhIMOIHATH onepanuu Haj MHO>KECTBaMU:
coueTaTelIbHOE, paclpeeuTENbHOE, BKIOUESHHUS. o0beMHEeHNE, TiepecevyeHre, JoMoJIHeHHe (1o 00pasity).
I'padmueckoe npeacraBieHNEe MHOKECTB. Hcnoan3oBath CBOIiCcTBa: NEePEMECTUTENILHOE,
coueTaTeNIbHOE, pacHpeleNuTeNbHOe, BKIOYEHHUS (C
HCII0JIb30BaHUEM BU3YAJILHOM OMOPHI).
Hcnoab3oBaTh rpaguueckoe MpeACTaBICHUE MHOXKECTB
IPY ONHMCAHUU PEATbHBIX IPOLIECCOB M SBJICHUM, NpHU
pELIeHUH 3aJa4 U3 JPYruxX y4yeOHBIX IPEAMETOB U KypCOB
(C ICTIOJTE30BAaHUEM BU3YAIHBHOU OTIOPHI).
BeposiTHOCTH OnemMeHTapHbIe COOBITHSL. Cryyaiinble coObiTus. | OcBamBaTh Ha  0a30BOM  YPOBHe  NOHSITHS:
cJIy4aiiHOr o bnaronpusTcTByromue 3JIEMEHTapHbIE COOBITUS. | DIEMEHTAapHOe COObITHE, CilydailHoe CcoObITHE Kak
coOBITHSA BepostHoct  coObITuii. OmbITBI € PaBHOBO3MOXHBIMHM | COBOKYIHOCTb  OJaronpUsATCTBYIOIIUX — 3JEMEHTapHBIX
(6 u) 3JIEMEHTapHbIMU cOObITUAMU. CilydaiiHbIN BBIOOD. COOBITUH, PABHOBO3MOXHBIE 3JIEMEHTAPHbIE COOBITHS.

HpaKTI/I‘IeCKaH pa60Ta «OmnBITH C PaBHOBO3MOKXHBIMU
QJICMCHTAPHbIMHA COOBITHSIMHI.

PemaTh 3a7aum Ha BBIYMCIIEHUE BEPOSTHOCTEH COOBITUI
10 BEPOSITHOCTSM 3JIEMEHTApHBIX COOBITHH CITydaitHOTO
OmbITa (C WCIOJIB30BAHUEM 3PUTEIILHOW HArJsITHOCTH
W/Uv BepOAIbHOU OTIOPHI).

PemaTh 3a7aun Ha BBIUYMCIIEHUE BEPOSTHOCTEH COOBITUI
B OIBITaX C paBHOBO3MOXKHBIMU  3JI€MEHTAPHBIMU
COOBITUSIMHM, B TOM YHCII€ C MOMOIIBIO KOMIIbIOTEpa (C
UCMOJIb30BAHUEM  3PHUTENbHOM  HArSIIHOCTH — W/WIH
BepOaJIbHOM OMOPBI).




I[IpoBoauTh M HM3y4YaThb ONBITHI C PAaBHOBO3MOXXHBIMHU
AIIEMEHTAPHBIMU COOBITHSIMH (C MCTIOJIB30BAHUEM MOHET,
UTPATbHBIX KOCTEH, JIPYTUX Moeneil)
B XOJIe TMPaKTUUYECKOM paboThl (C HCIOJIB30BAHUEM
BHU3YyaJIbHOW OTIOPHI).

BBenenue
Teopuio rpagos
(49

B

*JlepeBo. CBoiicTBa JiepeBa: €IWHCTBEHHOCTb  IYTH,
CYLIECTBOBaHHE BHCSUEH BEPLIMHBI, CBS3b MEXKIY YHUCIOM
BEpIIMH U ynciaoM pédep. [IpaBuno ymHOKeHUs. ™

*OcBauBaTh NOHATHA: JCPeBO Kak rpad Oe3 IuKIa,
BHUCAYas BepUIMHA (JIUCT), BETBb JIEPEBA, IMyTh B JIEPEBE,
JIaMeTp JepeBna.

HN3yuarb cBoiicTBa JepeBa: CYIIECTBOBAHUE BHUCSYEH

BCpPIIWHBI, CANHCTBCHHOCTH nyTH MCXKIY ABYMSL
BCpIIMHAMH, CBA3b MCXKAY YHUCIIOM BECPIIMH W YHUCIOM
pEdep.

YuyacTBOBaTHL B OOCYKIEHHHM PpelleHUsl 3a/a4M Ha
MOWCK W TIEpEUYHCIICHHE MyTeHl B JepeBe, ONpe/eiIeHne
yuciaa BepuMH uiau pédep B AepeBe, 00Xo OMHAPHOTO
JIepeBa, B TOM 4HCJIE€ C TNPUMEHEHHEM TIpaBUIIa
YMHOXKEHUS. ™

Cayuaiinbie
coObITHS
8 )

*TIporuBononoxkHoe  coObithe.  Jlmarpamma  Diinepa.
OObenuHeHNE U TiepecedeHre coObITHil. HecoBmecTHbIE
coObiTusa. Dopmyna cioxeHus BepositHocTel. [IpaBmio
YMHOXKEHUSI ~ BEPOATHOCTEW.  YCJIOBHAas  BEPOSITHOCTb.
HeszaBucumbie  coOwbitus.  IlpeacraBiieHwe  CIIy9aifHOTO
JKCIIEpUMEHTa B BUJIE iepeBa.™

*OcBanBaTh MOHSATHA: B3aUMHO IPOTHUBOIOJIOKHbIE
COOBITHS, OTMEpalMM HaJl COOBITUAMH, OOBCAUHCHHUE H
nepecevyeHre CoObITUH, auarpamma Oiiepa (Dinepa—
BenHa), coBMeCTHBIE U HECOBMECTHBIE COOBITHSI.

H3yuyaTth TeopeMbl O BEPOSTHOCTH OOBEAMHEHUS ABYX
coObITHH ((HOPMYITBI CIIOKEHHS BEPOSATHOCTEN ).

YuyacTBOBaTH B 00CY’K/I€HUH pellleHHsl 32Ja4H, B TOM
qrclie TeKCTOBBIE 3aJ]aud Ha OIpe/eJICHHE BEpOSTHOCTEH
O0BeMHEHHUSI U TEepeceueHusi COOBITUH C MOMOIIBIO

YUCIOBOM MpSAMON, Auarpamm  Diinepa,  (HopMyIbl
CJIOKEHHS BEPOSTHOCTEH.

OcBauBarthb TMOHATHSA: MpaBUIIO YMHOKEHHS
BEPOSITHOCTEM, YCIIOBHAsI BEPOSITHOCTh, HE3aBHCHMBIE
COOBITHS IEPEBO CITY4allHOTO OTIBITA.

H3yuatrs cBoiicTBa  (OmpenencHHs) HE3aBUCHMBIX




COOBITHIA.

YuyacTBoBaTh B O00CY:KIeHMH PpeHIeHUs 3aJa4M Ha
OTpe/ieTICHNE U UCTI0JIb30BAaHNE HE3aBUCUMBIX COOBITHH.
YuyacTBoBaTHL B O00CY:KIeHHMH pPelIeHUsl 3aJayM Ha
MOMCK BEpPOSITHOCTEM, B TOM UHCJIE YCJIOBHBIX, C
MCIIOJIH30BAHUEM JIepeBa CIIyYaitHOTO OmbITa.™

O0o001meHne,
KOHTPOJIb
(4 9)

[IpencraBnenune mannpix. OnucaTtenbHas cTaTUcTUKA. ['padsbr.
BepostHoCTh CIIy4alHOTO COOBITHA. DIIeMEHTHI
KOMOMHATOPHUKHU.

[MoBTOpPSITH H3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUM.

PemaTh 3a1a4um Ha MpECTaBICHUE U OTMCAHUE JTAHHBIX
c MOMOMIBI0  W3YYEHHBIX  XapaKTEPUCTHK (c
HCII0JIb30BaHUEM BU3YAJILHOM OMOPHI).

*YyacTBoBaTh B 00CY:KIeHUM pelIeHHus™ 3aJa4M C
npuMeHeHueM rpados.

Pemat, 3agaum  Ha  HAXOXACHUE  BEPOSITHOCTH
CIIY4afHOTO COOBITHSI TIO BEPOSTHOCTSIM DIIEMEHTapHBIX
COOBITHI, B TOM YHUCJIE€ B OMbITAX C PaBHOBO3MO>KHBIMU
3JIEMEHTAPHBIMH COOBITUSIMU (C BU3YAJIbHOM OTIOPOTA).
*YyacTBOBaTh B OOCYKIEHUHM PpellleHUs™ 3ajadyd Ha
HAXO0X/IEHHUE BEPOSTHOCTEH 0OBEAUHEHUS U MTEPECeUCHMUS
COOBITHI1, B TOM YHCII€ HE3aBUCUMBIX, C UCIOJIb30BAaHUEM
rpauueckux MpPeJICTaBICHUM U JiepeBa CIy4aillHOTO
OTIbITA.

*YyacTBOBaTh B OOCYKIEHUHM PpelleHHs™ 3ajadyd Ha
nepevyuciienne KOMOMHAIMK (Yuciia mepecTaHoBOK, Yhcia
COUeTaHUIl), HA HAXOXICHHE BEPOATHOCTEH COOBITHIl C
NPUMEHEHHEM KOMOMHATOPUKH, B TOM 4YHCIE C
HCIIOJIb30BaHUEM TpeyroyibHuka [lackans.

9 kiacc (He meHee 34 4)

Ha3zBpanue
pasaeJia (Tembl)

OcHoBHOE conepkaHue

XapakTepucTHKA e TeJbHOCTH 00y4al0IuXCs




(4HC10 YacoB)

IToBTOpEHUE
Kypca 8 kiacca
(4 1)

[IpencraBnenne  manHbix.  OmnmcarenbHas  CTaTUCTHKA.
Onepanuu Haj coObITHSIMU. He3aBUCUMOCTB COOBITHIA.

IloBTOpSAITH HM3y4EHHOEC U BBICTPAUBATH CHCTEMY
3HAHUMU.

Pemiath 3a1auM Ha [IPEICTABICHUE U OMMCAHUE JAHHBIX.
Pemiate 3agaum  Ha  HaxOXIEHHME BEPOSTHOCTEH
00BbeIMHEHUS W TIEPECEYCHUsT COOBITHI, B TOM YHCIIE
HE3aBHCUMBIX, C  HUCIOJB30BAaHUEM  IpapUUECKUX
MPEJCTABICHUH U JE€PEBA CIYYAIHOTO OIBITA.

Pemath 3agauyu Ha mnepeducieHue KoMOMHaImil (yucna
NEPECTAaHOBOK, YHCJIa COYETaHUM), Ha HaXO0XKJEHUE
BEpPOSITHOCTEN cOOBITUI c IIPUMEHEHUEM
KOMOMHATOPUKM, B TOM 4YHUCJIE€ C HCIOJb30BAaHUEM
TpeyronbHuka [lackans

JIeMeHTbI
KOMOUHATOPUKH
(49)

KomOunatopHoe mpaBuino ymHOkeHusa. IlepecTaHoBKH.
®akropuan. CoueTaHuss U YUCIIO COYETaHUHA. *TpeyroJbHHUK
[Tackans.* [IpakTrueckas pabota «Bprancnenue
BEPOSITHOCTEH C UCHOJIB30BaHUEM KOMOMHATOPHBIX (DYHKIUI
ANIEKTPOHHBIX TAOIHID.

OcBauBath Ha  0a30BOM  YpOBHe  INOHATHA:
KOMOMHATOpPHOE TMPaBUIO YMHOXEHHS, YIOPSIOUYCHHAS
mapa, TpoiKka OOBEKTOB, IepecTaHOBKA, (hakTopra
YyHClla, COYETaHWE, YUCIO COYETaHUM, *TPEyroJIbHUK
[MTackamns. ™

Pemars npocreiimme 3agauM  Ha IIEPEUYUCIICHUE
YIOPSA0YEHHBIX nap, TPOEK, MIepEeYUCIICHNE
MEPECTAHOBOK U COYETAHUH DIEMEHTOB PA3IUYHBIX
MHOXECTB (110 00pa3iry).

Pemars mpocreiiliMe 3axa4yd Ha NPUMEHEHHE 4YHUCIA
coueTaHuil B anredpe (COKpaiéHHOe YMHOXKEHHE, OUHOM
HproToHa) (¢ HanmpaBJIsAIoMIel TOMOIIBIO).

Pemiatb, mnpuMeHsii KOMOMHATOPHKY, 3aJaud Ha
BBIUMCIICHUE BEPOSTHOCTEH, B TOM YHCIE C MOMOIIBIO
ANEKTPOHHBIX TAOMUIl B XOJI¢ MPaKTH4EeCKOW paboThl (c
BU3YaJIbHON OMOPOiA).

I'eomerpuueckas
BEPOSITHOCTH

*T'eomeTpuueckas BepoaTHOCTh. CityyaiiHbIil BEIOOp TOUKH U3
(Gurypsl Ha IIOCKOCTH, U3 OTPE3Ka, U3 AYTU OKPY>KHOCTH. ™

*OcBauBaTh MOHATHE TEOMETPUIECKON BEPOSATHOCTH.
Y4yacTBOoBaTh B O0CYXKICHHH pelICHHMs 3aJa4M Ha




(44)

HAXOXJICHUE BEPOSTHOCTEH B ONBITaX, MPEICTABUMbBIX
KaK BBIOOp TOYEK W3 MHOTOYTOJIbHHMKA, Kpyra, OTpe3ka
WJIU AYTH OKPY>KHOCTH, YUCIIOBOTO MPOMEXYTKa™

HUcnuiTanus
Bepnyanu
(6 9)

Ucnpitanue. VYcenex u Heygmada. Cepus UCHBITaHUR 110
nepporo ycnexa. Mcneitanus bepnymm. BepostHocTH
coObiTHil B cepun wucnbiTanuii bepuymmu. Ilpakrndeckas
pabora «Vcnbpitanus beprymim.

OcBauBaTh Ha 0230BOM YPOBHe NOHSITHSI: HCIIBITAHHE,
AJIIEMEHTapHOE COOBITHE B UCTIBITAHUH (YCTIEX U HEyaya),
cepus HUCHBITAaHUM, HACTYIUIEHHME IIEpPBOro  ycrexa
(Heynaum), cepust ucnibITanuii bepuymu.

Pemiate  mpocreiiiime  3aJa4yd Ha  HAXO0XKIEHUE
BEPOSITHOCTEN COOBITHI B CEpUU HCIBITAHUM /10 MEPBOTO
ycrexa, B TOM 4YHCJe ¢ MPUMEHEHHEM (OpMYiIbl CyMMBbI
F€OMETPUYECKON Mporpeccuu (C onopoi Ha CIPaBOUYHYIO
nHpopMaIu).

Pemiate  mpocreiimime  3aJaydM Ha  HAXOXICHHUE
BEPOSITHOCTEM  3J€MEHTApHBIX COOBITUH B  CEpUU
UCIIBITAaHUN bepHyuM, Ha HaX0XJEHHE BEPOSITHOCTH
ONPEICIEHHOIO 4YHCIAa YCIEXOB B CEPUM MCIBITAaHUN
beprymm (¢ BU3yabHOM 0NOpoi).

N3yyars B X0/1e MPAKTHYECKOH PadOTHI, B TOM YHCIIE C
HOMOILBIO HU(POBBIX PECYPCOB, CBONCTBA BEPOSTHOCTH B
cepuu ucnbiTaHui bepHymm

Cayuaiinas
BeJIUMYNHA
(69)

CnyvaliHass BeJMYMHA MW PaCHpeleieHue BEPOSTHOCTEH.
MaremaTuyeckoe OXHAAHUE W JUCIEpPCUs  CIydailHOU
BeNMUUHBL. [IpuMepbl MaTeMaTHYECKOTO OXXUAAHHS Kak
TEOPETHUYECKOTO CPEIHEr0 3HAYCHUS BEJTUIHHBI.

[lonatne o 3akoHe  OoJsibmUx — yHceln  M3Mepenue
BEPOSATHOCTEH C TOMOIIBI dYacToT. lIpuMeHeHHe 3akoHa
OOIBIINX YHCE.

OcBouTh Ha 0a30BOM YpPOBHE NOHSITHS: CllydaiiHas
BEJIMYMHA, 3Ha4YeHHE CITy4aiHO BEJIMYMHBI,
pacripesielieHie BEpOSTHOCTEH.

HN3yuats u o0cCy:,kaaThp IpUMEpbl JUCKPETHBIX U
HENPEPbIBHBIX CIy4alHbIX BEIMYUH (POCT, BEC YEJIOBEKa,
YHUCICHHOCTh  HAceJeHus, apyrue U3MEHUYUBBIE
BEJIMYMHBI, PACCMATPUBABIINECS B KypCE€ CTATUCTHKH),
MOJIC/IbHBIX ~ CIIyJalHbIX ~ BEJIMYMH, CBSA3aHHBIX CO
cllydyailHBIMU ombITaMu (OpocaHHe MOHETHI, UIpajbHOMN
KOCTH, CO CITy4ailHbIM BBIOOPOM U T. I1.).

OcBauBath Ha  0a30BOM  yYpOBHe  IOHATHA.
MaTEMaTUYECKOE OKMJAHUE CIy4allHOM BEJIWYMHBI Kak




TEOPETUYECKOE cpenHee 3HAaUYCHHUE, JMCTIEPCUS
CIy4aillHOM BEJIMYMHBI KAK aHAJIOT JUCIIEPCHU YHUCIOBOIO
Habopa.

Pemate 3aiaum Ha BBIYUCIEHHE MaTEMaTHYECKOTO
OXWJAHMWS W JHUCIEPCHH JUCKPETHOW  CIy4auHOMN
BEJIMYMHBI 110 33JJaHHOMY DPAacIlpeAeieHUI0, B TOM YHCIIe
3a/1a4, CBSI3aHHBIX CO CTPaXOBaHUEM U JIOTEpesaMU (C
HaIPAaBJIAIONIEN TOMOIIBIO).

3HAKOMHUTBCSI C MaTeMAaTUYECKUM OXHUJAHUEM U
JUCIIEPCUEN HEKOTOPBIX PACHpPEACIICHUM, B TOM YHCIE
pacnpeneneHus CliydalHOW BEJIMYMHBI «YUCIIO YCIIEXOB)
B CEpUU UCIBITaHUH bepHyuiu.

HM3yyathr 4YacToTy COOBITHS B  HOBTOPSIOIIMXCS
CIIy4allHBIX OIBITaX KAK CIIy4ailHyIO BETUYHHY.
3HAKOMHTBCSI C 3aKOHOM OoJbIIMX uucen (B ¢opme
bepuymnu): npu OONBIIOM dYHCIE ONBITOB YacToTa
COOBITHS OJTM3KA K €r0 BEPOSITHOCTH.

Pemiate 3ajaum  Ha U3MEpPEHUE BEPOSITHOCTEM C
MTOMOIIIBIO YacTOT (C HAMPABJISIFOIIEH TTOMOIIIBIO).
OOcy:xk1aTtb  posib  3akoHa  OOJbIIMX  4YHMCET B
000CHOBaHUU YaCTOTHOTO MeToaa U3MEPEHUS
BEPOSITHOCTEH.

OOcyx1aTh 3akOH OOJBIIMX YHCENI Kak IPOSBIECHUE
CTaTUCTUYECKON YCTOMYMBOCTH B U3MEHUYMUBBIX SIBJICHUSX,
poOJib 3aKOHA OOJIBIIMX YHCET B MPHUPOAE U B KU3HU
YeJI0BEKa.

060011eHHE,
KOHTPOJIb
(10 )

Hpe,[[CTaBJ'IeHI/Ie JaHHBIX.
BepOHTHOCTL CHy‘I&ﬁHOFO CcOOBITHSL.
KOM6I/IHaTOpI/IKI/I. CHy‘IaﬁHHe BCIIMYHHBI K PpaCIIPCACICHUA.

OnucarenpHasg  CTaTUCTHUKA.
DJIEMEHTEI

[loBTOpSITH M3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUM.

Pemartsp 3amaun Ha IPEJICTaBICHUE U ONMKMCAHUE TAHHBIX.
Pemiate 3agauM  Ha  HaxXO0XIEHUE  BEPOATHOCTEH
COOBITHI, B TOM YHUCJI€ B OMbBITaX C PaBHOBO3MO>KHBIMHU
3JIEeMEHTapHBIMU COOBITHSIMH, BEpPOSITHOCTEMN
0o0beMHEHUST M TIepeceYeHHs] COOBITUN, BBIYUCIATH




BEPOSITHOCTH B ONBITAX C CEPUSMH  CIIy4allHBIX
HUCIIBLITAHUN

[Ipu pa3paboTke pabouell mporpaMmbl B TEMAaTHYECKOM IUIAHUPOBAHUU JIOJDKHBI OBITh YYTEHBI BO3MOXKHOCTH
MCITIOJIb30BaHUS 3JEKTPOHHBIX (LIUPPOBBIX) 00pa30BaTEIBHBIX PECYPCOB, SBISIOMIUXCSA YIEOHO-METOAMUECKUMU MaTeprualaMu
(MynbTUMEIUIHBIE TPOrPAMMBI, DSJIEKTPOHHbIE YUYEOHUKH ¢ 3aJaYHUKH, OJJIEKTPOHHbIE OMONMOTEKH, BUPTYaJbHbIC
1abopaTopuu, UTPOBBIE MPOTPAMMBI, KOJJIEKIIMH HU(POBBIX 00pa30BaTEeNIbHBIX PECYPCOB), UCHOJIB3YEMbIMU ISl OOYUYEHUS U
BOCHHUTAHUS PA3IMYHBIX TPYNI TMOJb30BaTeNel, MPEICTABIEHHBIMU B 3JEKTPOHHOM (UM(POBOM) BHJIE U PEATU3YIOLIUMU
nunaktudeckue BoaMoxHocth KT, conepikanne KOTOpbIX COOTBETCTBYET 3aKOHOATENBCTBY 00 00pa3oBaHUU.
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