MUHUCTEPCTBO IPOCBEIIEHUSI POCCUIICKOIA OEJNEPALIUA
Munncreperso o6pa3oBanusi, HayKn Kpacnomapckoro kpas
AAMHHUCTPAUMSI MyHHIMIIAILHOT0 00pa3oBanust Kpacuoapmeiickuii paiion.
MBOY COLI Nel8 umenn Axaxemuxa, apaxabi I'epost
Commanucriyeckoro Tpyaa ILIL Jlykbsinenko

PACCMOTPEHO COI'JTACOBAHO

WZB MO ~ 3am. aupexropa noCS:B/P,

MImyas T.H. Ilnxoueesa7l" H.
ITporoxdn Ne | ITporokon neacosera Ne |

or «27» 08. 2025 r. or «29» 08. 2025 .

AJIAIITUPOBAHHASI PAGOYASI ITPOT'PAMMA

[10 MATEMATUKE JIJI1 OBYYAIOIIUX 9-X KJIACCOB
(omaminee obyuenue)

CocraBurenu:
IIpoxoposa Mapuna Anekcannposna

VYuurens MmaremMaTuku |

L I'yuerns Tarbsina Anexcannposna
Yuurenp marematuku

I[Iporpamma paspaborana B coorserctsiu ¢ BI'OC OB3

Ha ocroe denepanboii paboueii mporpammer 0cHOBHOTO 061ero 06pasoBans
«Maremarikay U1t 00yHaIOLMXCS C 3aJ€PIKKOM MCHXMUECKOTO Pa3BUTHSA

! CT.HBa;iOBCKaﬂ 2025



[NHOACHUTEJIbHAA 3AIINCKA

@enepanpHas pabodas MporpaMMa IO MaTreMaTHKe Uil OOydJarouIuxcsl ¢
3aJIep>KKOM Tmcuxudeckoro passutus (nanee — 3[IP) Ha ypoBHE OCHOBHOrO 0O0IIETO
oOpa3oBaHHsi TOATOTOBIEHA Ha ocHoBe DenepanbHOTO  TOCYIAPCTBEHHOTO
o0pa3oBaTeNbHOTO  CTaHAapTa OCHOBHOro oOmero obpaszoBanus  (IIpukas
Munnpocsemenuss Poccuu ot 31.05.2021 . Ne 287) (manee — dIoC 0O0O),
denepanbHON agaNTUPOBAHHOW O0PAa30BATENBHON MPOrpPaMMBI OCHOBHOTO OOIIEro
oOpa3oBaHus s OOy4arOmIMXCS C OTPAaHHMYEHHBIMA BO3MOXXHOCTSMHU 37I0POBBS
(ITpuka3z Munnpocsemenuss Poccun ot 24 nosi6psa 2022 . Ne 1025), denepanbHoit
paboueil mporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHHs MO Y4eOHOMY MpEAMETY
«Matemarukay, OenaepaabHON MPOTpaMMBbl BOCITUTAHHS, C YIETOM pacHpeeIeHHBIX
Mo KiaccaM TpOBEpsSeMbIX TpeOOoBaHWI K pe3yiasrataM ocBoeHust DenepanbHOM
aIalITUPOBAHHON 00pa30BaTeNbHOW MPOTPaMMbl OCHOBHOTO OOIIEro 00pa30BaHUS
U OOyYalolUXCsl C 3aJCPKKON IMCUXUUYECKOro pa3BuTHsA. B paboueit mporpamme
YUTEHBI UJICH W TIOJOKeHUsT KOHIIeNUN pa3BUTHI MaTeMaTHIECKOTO 00pa30BaHUs B
Poccuiickon denepanumu.

O6mas xapakrepucTuka yue0Horo npeamera «MareMaTuka

VYueOnpiii mpeamer «MaTemMaTuka» BXOAMT B MPEIMETHYIO 00JacTh
«Matematuka W uHpopmaTukay. OH CHOCOOCTBYET PAa3BUTHIO BBIUMCIUTEIBHOM
KYJABTYpbl W JIOTHYECKOTO MBINUICHUS, (DOPMUPOBAHUIO YMEHHUS IIOJIb30BAThCS
aNTOPUTMAMHM, a TAaKXe MPUOOPETCHHIO MPAKTHYECKUX HABBIKOB, HEOOXOIMMBIX B
MOBCEHEBHOM Kku3HU oOyuaromuxcs ¢ 3[IP. VYueOHbII mnpemMer pa3BUBaET
MBIIUICHHE, MPOCTPAHCTBEHHOE BOOOpakeHHE, (PYHKIIMOHAJIBHYIO TPaMOTHOCTb,
YMEHUS  BOCHPUHMMATh W  KPUTHYECKH  aHAIM3UPOBATh  MH(OOPMAIIUIO,
IIPEICTaBICHHYIO B Pa3IMYHBIX (DOopMax.

OOyuyeHnne mareMaTnke Ja€T BO3MOXKHOCTH pa3BHBarTh y oOydarormuxcs ¢ 3I1P
TOYHYIO, PAIMOHAIBHYI0 W HH(POPMATHBHYIO pedYb, YMEHHE OTOMparh Haubolee
MTOIXOSIINE S3BIKOBBIC, CUMBOJIMYECKHE, Tpaduueckre cpeicTBa sl BBIPAKEHUS
CY)KJICHUW U HATJISITHOTO MX MPE/ICTaBICHUA.

Heo6xoquMbIM KOMIIOHEHTOM OOIIEl KYJIBTYphl B COBPEMEHHOM TOJIKOBAaHUU
SBIIICTCA  OoOIee 3HAKOMCTBO C METOJAAaMH IIO3HAHHUSA JICHCTBUTEIHLHOCTH,
MIPEJICTaBICHUE O MPEAMETE U METOJlaX MaTeMaTUKH, UX OTIMYUN OT METOJIOB APYTHUX
€CTeCTBEHHBIX M TYMAaHUTAPHBIX HayK, 00 OCOOECHHOCTSX NMPUMCHCHHS MaTeMaTHKH
JUISL peIlIeHUs] HAay4YHBIX W TMPUKJIAIHBIX 3ajad. TakuM o0pa3oM, MaTeMaTHU4eCcKOe
o0Opa3oBaHHE BHOCHUT CBOM BKJIaJl B (POPMHPOBAHHUE OOIEH KYJIBTYpPHI YSIOBEKA.

N3yyeHne MareMaTWKu TakKe CIOCOOCTBYET ASCTETHUYECCKOMY BOCIHUTAHHIO
YyeJoBeKa, IMOHMMAHMIO KpPAacoThl M M3AIIECTBA MATEMaTHYECKUX PACCYXKICHUH,
BOCTIPHUSATHIO TEOMETPUUECKUX (POPM, YCBOCHHUIO UACH CUMMETPHH.

[IporpamMmma oTpakaeT cojepkaHue oOydeHHs TpeaMeTy «MaTtematuka» ¢
y4eTOM 0COOBIX 00pa3zoBaTesbHBIX MOTpeOHOCcTel oOyuatonuxcs ¢ 3I11P. OBnagenue
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y4eOHBIM NpeaMeToM «MartemMaTnka» NpeICTaBIsSeT ONPEAEICHHYIO CI0KHOCTh IS
yuamuxcst ¢ 3[IP. YV obOyuaromuxcs ¢ 3[IP nHanbonee BbIpaxkeHbl OTCTaBaHUS B
Pa3BUTHHM CJIOBECHO-JIOTMYECKUX (POPM MBILUIEHUS, TOATOMY aOCTpakTHbIE H
OTBJICUECHHBIE KATETOPUU MM TPYAHONOCTYIHBI. B TOXKE BpeMs NpH CIEHHATBHOM
oOydyeHHH OOydYarolmuecs MOTYT BBINOJHATh 3afaHuss 1o anmroputMmy. OHu
BOCIIPUMMUYHBBI K ITOMOIIM, MOTYT BBIIOJIHUTH MEPEHOC HAa AHAJIOTMYHOE 3aJIaHHE
YCBOGHHOI0 crnocoba pemieHus. CHUKEHUE pPa3BUTHS MBICIUTEIbHBIX ONEpanuil u
3aMEIJICHHOE CTAHOBJICHUE JIOTMYECKUX JEHUCTBUU NPUBOLAT K HEIOCTATOYHOU
OCMBICJIEHHOCTHA COBEPIIAEMBIX YYEOHBIX ACHCTBUI. Y 00yyaromuxcsi 3aTpyIHEHbI
CYCTHBIC BBIUMCIICHUS, MPOU3BOJNMBIE B yMe. B MHUCHbMEHHBIX BBIUUCICHHUSIX OHU
MOTYT MPOMYCKaTh OAUH M3 MPOMEXYTOUYHBIX miaroB. IIpm paboTe ¢ 4HMCIOBBIMU
BBIPOKCHUSIMU, BBIYMCICHUEM WX 3HAUYCHUS MOTYT HE YIEp)KUBaTh MPABWIHHBIN
nopsaaok aedctBuil. [lpu ympomienuu, npeoOpa3oBaHUM BBIPAKEHUH yyalluecs ¢
3[IP He MOTyT CaMOCTOATENbHO MPUHATH PEUIEHWE O MOCIEA0BATEIbHOCTH
BBINIOJIHEHUSL JIeWCTBUI. KOHKPETHOCTh MBIIUIEHUS OCJIOKHSIET YCBOEHUS HABBIKA
pelieHns YpaBHEHHWH, HEpPaBEHCTB, CHCTEMBbl YypaBHeHUH. MM ManomocTymHo
coBeplileHrne 00paTUMBIX OTIEPALIHA.

Husknii  ypoBeHb  pa3BUTUSL  JIOTMYECKMX  OINEpaluii, HEAOCTATOYHAs
00OOIIIEHHOCTh MBIIUICHUS 3aTPYAHSIOT U3ydeHHe TeMmbl «DyHKUUU»: TpHU
onpeneneHn  (HYHKIUOHAIBHOW 3aBHUCHUMOCTH, TpPU OINUCAHUU Trpaduyueckoi
CUTYallUU, UCTIOJIb3YysI TEOMETPUUYECKU, anredpandeckuii, PyHKIIMOHATbHBIN SA3BIKH.
Hepenko ywamuecs: He BUISAT pa3HUIIBI MEXAy 0OJACThIO OIpeaesieHns (YHKIUU U
00J1aCThIO 3HAYCHHUI.

Pemenue 3amay compsikeHO € TPYAHOCTAMH O(OPMIICHMS] KPAaTKOW 3arucH,
IIPOBEJICHUS aHAJIM3a yCIOBUS 3aa4i, BbIJEICHUS CylecTBeHHOro. O0yyJaronimecs ¢
3IIP 3aTpyaHstoTca cAenaTh yMO3aKIIOUEHHE OT OOIIero K YacTHOMY, HEpPEIKO
BBIOMpAIOT  HEpAIMOHANBHBIE CIOCOOBI  PEIICHUS, WHOTJAa OrPAHHUYMBAIOTCS
MaHUMYJSILHUSIMU C YUCIAMU.

[Ipy wu3ydyeHum reoMmeTpuyecKkoro marepuana oOyuatommecs ¢ 3IP
CTaJKHUBAIOTCS €  TPYOHOCTHIO  JIeNIaTh  JIOTUYECKHE  BBIBOJBI,  CTPOUTH
IIOCJIEI0BATENbHBIE pacCyKAeHUs. HenpouHble 3HaHUS OCHOBHBIX TEOPEM I'€OMETPUH
IPUBOAUT K OLIMOKaM B PEIICHUH reoMeTpudeckux 3agad. OOydaromuecss MOTyT
MOJAMEHHUTH (DOpMYITy, HETIPABUIILHO MPUMEHUTH TeopeMy. K cepbe3HbiM ommbkam B
pelIeHnr  3ajad  [PUBOASAT  HEIOCTATOYHO  PA3BUTHIE  MPOCTPAHCTBEHHBIE
npeacTaBieHus. MM CJI0KHO BBINOJHUTH YEPTEXK K YCIOBUIO, B MHUCHbMEHHBIX
paboTax OHM HE MOTYT IPUBECTU OOBICHEHUE K UEPTEKY.

ToyHOCTHh 3alIOMHHAaHMS M BOCHPOU3BEACHUS YYEOHOIO MaTepuana CHUKEHBI
[0 TMPUYUHE CIA00CTH MHECTUYECKOM JESTEIbHOCTH, CYXKEHUs 00beMa MaMATH.
Oo6yuatomumes ¢ 3I1P TpeOyercsi Oomnbllie BpeMEHH Ha 3aKpeIICHUE MaTepuana,
aKTyaJau3alus 3HaHUU 10 OTOpE MPU BOCIPOU3BEACHUMN.

JUis  mpeojosieHHsT  TPYAHOCTEH B HM3YyYEHUMUM  Y4eOHOro mnpeamera
«MatemaTtuka» He0OX0auMa afanTaius oObeMa U XapakTepa ydeOHOro Marepuana K
MO3HABATEIbHBIM BO3MOXKHOCTSIM yuamuxcsa ¢ 3[IP. CnenyeT y4ueOHBIM MaTepuan
MPENOJHOCUTh HEOOJBIIMMH MOPLUUSAMHU, YCIOXKHSS €ro MOCTENEHHO, M3bICKUBATH
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CnocoObl  afanTallMk  TPYAHBIX  3aJaHUi,
03HAKOMUTEIBHBIE; HCKIIFOYaTh OTJZICJIbHBIC

TEOPETUYECKUA MaTepuall PEKOMEHIYETCS H3y4yaThb
NEATEIbHOCTH M0 peleHnro 3aaad. OpraHudeckoe
YMCTBEHHOM JI€SITENBHOCTH YYAIIMXCSA HAa YpPOKax

HEKOTOPbIE
TPYAHBIE

TEMBl J1aBaTh Kak
JOKa3aTeNbCTBA;
B MpPOLECCE IPAKTUYECKOU
€IUHCTBO IIPAKTUYECKON U
MaTE€MaTUKH CIOCOOCTBYIOT

MPOYHOMY U CO3HATEJIbHOMY YCBOEHHIO Oa3MCHBIX MATEMAaTHUYECKUX 3HAHUU W

YMEHUHU.

Hesn u 3apa4u n3ydeHust yueOHoro npeamera «Maremaruka»

[TpuopuTeTHBIMU TIEIIMU 00YUCHHS MaTeMaTHKE B 9 Ki1acce SIBISIOTCS

* (¢opMuUpOBaHUE IEHTPAIbHBIX MaTEMaTUYECKUX IMOHSTHH (YUCIO0, BEIWYUHA,
reoMeTpuuecKas durypa, nepeMeHHas, BEPOSITHOCT, byHKIMSN),
o0ecrneunBarouX MPEEeMCTBEHHOCTh U MEPCHEKTUBHOCTh MAaTEMaTHUYeCKOTrO
oOpazoBanust ooyuaromuxcs ¢ 311P;

» monBeneHue oOywarommxcs ¢ 3[IP Ha poctymHoM is HMX YpPOBHE K
OCO3HAHMIO B3aMMOCBSI3M MaTEMaTUKH M OKPYXAIOIIEro MHpa, MOHUMAaHHE
MaTeMaTHUKH KaK 4acTH OOIIEH KyJIbTyphl YEJIOBEUECTRA;

" pa3BUTHE HMHTEIJICKTYaJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH OOydYaromuxcsi ¢
311P, mo3HaBareabHON aKTUBHOCTH, UCCJICIOBATEILCKUX YMEHHUH, KPUTUYHOCTH
MBIIUICHHS], UHTEPECA K U3YUCHUIO MAaTEMAaTHKU;

* ¢dopmupoBaHue (YHKIMOHAIHHOW MaTeMaTH4YeCKOW TI'pPaMOTHOCTH: YMEHUS
pacno3HaBaTh  TPOSIBICHHS ~ MaTeMaTHMYeCKUX  MOHATHUH, OOBEKTOB W
3aKOHOMEPHOCTE B pEAJbHBIX KU3HEHHBIX CHUTyallUsAX W IPU HU3YYEHUU
IPYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dbopMynupoBaTh WX Ha S3bIKE MaTeMaTUKH W CO3[aBaTh MaTeMaTHYeCKHe
MOJIENIA, TPUMEHATh OCBOCHHBIM MAaT€MAaTHYECKUW amnmapar [js pelieHus
PaKTUKO-OPUEHTUPOBAHHBIX  3aJa4, HWHTEPIPETUPOBaTH U  OLICHUBATH
MOJIyYEHHBIE PE3YIbTaThI.

JlocTrkeHue 3TUX 11eJeil 00ecreynBaeTCsl PEIICHUEM CIIESAYIOINX 3a/1a4:

» ¢opmupoBarh y oOydaronuxcsi ¢ 3[IP HaBblkM y4ueOHO-TIO3HABATCIHHOM
JESTENbHOCTH: TJIAHUPOBAHWE pPaOOTHI, TMOUCK pAIMOHAIBHBIX TyTeH ee
BBITIOJIHEHUSI, OCYILIECTBICHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh WHTEIICKTYaJIbHOMY DPa3BUTHIO, (OPMUPOBATh KauecTBa,
HEO0OXOIMMBIE YEJIOBEKY JUIsl TIOJTHOIEHHOW JKM3HU B COBPEMEHHOM OOIIIECTBE,
CBOMCTBEHHbIE MAaTEMaTUYECKOW AESATEIbHOCTU: SICHOCTH U TOYHOCTU MBICIIH,
MHTYULUHU, TPOCTPAHCTBEHHBIX MPEJICTABICHUMN, CIIOCOOHOCTH K MPEOIOJICHUIO
TPYAHOCTEM;

* ¢opMUpOBATh KIIOYEBBIC KOMIIETCHIIMHM YYaIIUXCS B paMKax MpPeAMETHOU
obnactn «Maremarnka 1 HHPOpPMaTHKAY;

" pa3BUBaTh MOHATHIHOE MbITIUICHUS oOy4atoruxcs ¢ 311P;

" OCYIIECTBISATH KOPPEKIMIO MO3HABATEIBHBIX IporieccoB obydarommxcs ¢ 311P,
HEOOXOAUMBIX Ji1 OCBOGHHUSI MPOTPAaMMHOIO Marepuajia Mo y4eOHOMY
peaAMETY;



" [peaycMaTpuBaTh BO3MOXKHOCTh KOMIIEHCAIMM OOpa30BaTelbHbIX Je(PHUIMTOB

B OCBOEHUH NPEIUIECTBYIOIIET0 MPOrPaMMHOI0 Marepuaja y oOydaroluxcs ¢

3IIP 1 HeOCTAaTKOB B NX MAaTEMAaTUYECKOM Pa3BUTHUU;

* c(hopMHpOBATh YCTOMUMBBIA HHTEPEC YUALTUXCS K MPEAMETY;
" BBISIBJIATH U PA3BUBATh MAaTE€MATUUYECKHUE U TBOPUECKUE CITIOCOOHOCTH.

OcCHOBHBIE JIMHUM COIEpXKaHMS Kypca maremMaruku B 9 knacce: «Yucma u
BBIUMCIICHUA», «Anredbpa» («Anredpandyeckue BbIPAKEHUA», «YpPAaBHEHHUS W
HepaBeHCTBa»), «Dynkuun», «leomerpus» («l'eomerpuueckue ¢GuUrypel u HX
cBoiicTBaY, «I3MepeHrne reoMeTpuYeCKUX BeJIMUUH»), « BeposITHOCTh U CTaTUCTHKAY.
JlaHHble TMHUM Pa3BUBAIOTCA MapaiebHO, KaX/as B COOTBETCTBUM ¢ COOCTBEHHOMU
JIOTUKOM, OJIHAKO HE HE3aBUCHMO OJHA OT JpYyroil, a B TECHOM KOHTAaKTE€ H
B3aumozeiictBuu. Kpome »Toro, ux oOBEAMHSET JIOTMYECKas COCTaBISIONIAs,
TPAAULMOHHO NPUCYIass MareMaruKe W IPOHM3BIBAIOIIAS BCE MAaTeMaTUYECKHE
Kypcbl U coiepxarenbHble JuHuUU. CdopmynupoBanHoe B DenepanbHOM
roCyIapCTBEHHOM 00pa30BaTeIbHOM CTaHJIapTe OCHOBHOTO o01iero o0pa3oBaHus
TpeOOBaHHWE «YMEThb OINEpUPOBATh MOHATUAMH: ONpENEICHUE, aKCHOMa, Teopema,
JOKa3aTejbCTBO; YMEHUE pACIO3HABAaTh MCTUHHBIE W JIOXKHBIE BBICKA3bIBAHUS,
NPUBOAUTH MPUMEPbl W KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS W OTPUIIAHUS
BBICKa3bIBAHU» OTHOCUTCS KO BCEM Kypcam, a GOpMUPOBAHHE JIOTUYECKUX YMEHUHN
pacopenensieTcs IO BCeM roaaM oOy4deHHss Ha YPOBHE OCHOBHOIO OOIIEro
o0Opa3oBaHus.

Conepxanue 00pa3oBaHUsA, COOTBETCTBYIOIIEE NPEIMETHBIM pe3ylbTaTaM
ocoeHus: @enepanbHoil paboyeil MporpaMmbl, pacHpeAeN€HHBIM 10 Trojam
oOy4yeHusi, CTPYKTypUpPOBAaHO TaKUM o00pa3oM, 4YTOObI KO BCEM OCHOBHBIM,
NPUHIMITHATBHBIM BOMPOCaM oOydvaroluecs oOpaliajnch HEOAHOKPATHO, 4YTOObI
OBJIAJICHUE MATEMAaTUYECKUMU TOHATUSAMU U  HABBIKAMH  OCYILECTBISAIOCH
MOCJIEIOBATEILHO M TIOCTYIATENBHO, C COOTIONEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, a
HOBBIC 3HAHUS BKIIOYAJUCh B OOIIYI0O CHUCTEMY MaTeMaTHYEeCKHUX IMpEICTaBICHUIN
oOyuatomuxcs ¢ 3I1P, pacumupsis u yryOunsist e€, o0pa3ysi IpOYHbIE MHOKECTBEHHbIE
cBsi3u. OOmme 1enu u3ydeHus: yaeoHoro npeamera «MaremaTukay MpeicTaBiIeHbl B
denepanbHOM paboueii MporpaMme OCHOBHOTO O0ITEro 00pa3oBaHUSI.

Oco0eHHoCTH 0TOOpPA M aJANITALIMM Y4eOHOT0 MaTepHasa o MaTeMaTHKe

OOyuenne yueOHOMY TmpeameTy «MaremaThka» CTPOUTCS Ha CO3JaHUU
ONTUMAJIBHBIX YCIOBHH MJII YCBOSHUSI IPOTPAMMHOTO Marepuaia o0yJaronuMucs ¢
3I1P. bonblioe BHUMaHMe yaensieTcsl 0TOOpy yu4eOHOTro mMarepralia B COOTBETCTBUH C
MPUHITMIIOM JOCTYITHOCTH TIPU COXPAHEHUH OO0MIeTo 0a30BOTO YPOBHS, KOTOPBIN
JIOTKEH TI0 COJIEP>KaHUI0 1 00beMY OBITh alaiTUPOBAHHBIM i oOy4aroruxcs ¢ 311P
B COOTBETCTBHM C HX OCOOBIMH 0Opa3oBaTelbHBIMH MOTpeOHOCTIMH. Cremyer
o0nerunTh OBJaJcHWE MarepuanoMm oOydarommmucs ¢ 3[IP mocpemctBom ero
JETAIbHOTO OOBSICHEHUS! C CUCTEMATUYECKUM MOBTOPOM, MHOTOKPATHOW TPEHUPOBKHU
B MNPUMEHEHUM 3HAHWUM, HUCIONB3Ys MPUEMbl aKTyalu3aluu (BU3yasibHasi OIopa,
MaMsITKa).



®denepanbHasi MporpaMma MpeaycCMaTpruBaeT BHECEHUE HEKOTOPHIX U3MEHEHU :
YMEHbIIIEHHE 00beMa TEOPETUUYECKUX CBEJACHUM, BBHIHECEHUE OTIEIBHBIX TEM WIH
LEJIbIX Pa3/IesIOB B MaTepualibl 111 0030pHOr0, 03HAKOMUTEIBHOIO U3YUYECHHS.

Mecto yueOHOro npeamera «MareMaTuka» B y4eOHOM IIaHe

B cootBerctBUM ¢ DenepalibHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOro oOmiero oOpa3oBaHus Y4yeOHbIH mpeamer «MaTtemaTuka»
BXOJAUT B TMpeAMETHYI0 oOnacte «Martematuka u uH(OpMaTUKa» U SBISETCS
oOsi3atenbHBIM Il u3ydeHus. B 9 krnacce ydeOHblli mpenmer «MaremaTukay
TPaJULIMOHHO H3Y4YaeTcss B paMKaxX CIEAYIOIHUX YYEOHBIX KYypcoB «Anredpa»
(BKJTFOYAS DJIEMEHTBI CTATUCTUKHU U TEOPUH BEpOsSITHOCTEN) U «I eomMeTpus».

OO611ee yncIo 4acoB, PEKOMEHI0BAHHBIX JIJIsl U3YUYCHHSI MaTeMaTUKH (6a30BbIN
yYpOBEHBL) Ha YPOBHE OCHOBHOro 001Iero odpaszoBaHusi B 9 kimacce — 204 gaca (6
94acoB B HEJIEIIO).

Ilnanupyemble pe3yJbTaThbl OCBOCHHUSI YueOHOro npeaMera «MarteMaTuka»
HA YPOBHE OCHOBHOI0 00111ero 00pa3oBaHusi

N3yyeHne ™areMarukd Ha ypOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
HaMpaBlIeHO Ha JOCTKeHue oOyyarorumucs ¢ 3[1P nuyHOCTHBIX, MeTanpeaAMEeTHBIX
U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIBTATOB OCBOCHUS YUEOHOTO IIpeIMeETa.

JINYHOCTHBIE  pe3yabTaTbl OCBOEHHA IPOrpaMMbl IO  MAaTE€MAaTHKe
XapaKTEPU3YIOTCS:

NATPHOTHYECKOE BOCITUTAHNE:

IPOSBIICHHEM MHTEpeca K MPOLUUIOMY U HACTOAILIEMY POCCUMCKOW MareMaTHKU,
LEHHOCTHBIM OTHOIIECHUEM K JOCTHKEHHUSIM POCCUMCKUX MAaT€MaTUKOB U POCCUMCKOU
MaTEMaTUYECKOM LIKOJbI, K UCIIOJIB30BAHUIO 3THX JOCTHKEHUW B JAPYTUX HayKax U
PUKIATHBIX cdepax;

rpa)KAaHCKOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTHIO K BBITIOTHEHUIO OOS3aHHOCTEW TpaKJaHWHA M pealin3alliil ero
MpaB, MPEACTABICHUEM O MAaTEeMAaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3THUHBIX
CTPYKTYp, SIBICHHH, MPOIENyp TPaKJAHCKOTO OOIIecTBa (HAmpUMEpP, BHIOOPHI,
OTPOCHI), TOTOBHOCTBIO K OOCYXJICHHIO JTHYECKHX TPOOJIEM, CBSI3aHHBIX C
MPAaKTUUYECKUM TIPUMEHEHHEM JOCTHUKEHUW HayKH, OCO3HAHHEM BaXKHOCTH
MOPaIbHO-3THYECKUX MPUHIIUIOB B JEATEIbHOCTH YUYEHOTO;

TPYA0BO€ BOCIIMTAHME:

YCTAHOBKOW Ha aKTHUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3aj]ad
MaTe€MaTUYeCKOM HAMpaBICHHOCTH, OCO3HAHMEM BAXKHOCTH MaTeMaTUYeCKOIro
oOpa3oBaHusl Ha MPOTSHKEHUW BCEH JKU3HU IS YCHENIHOW TpodecCHOHaTbHON
NEATEIbHOCTY W Pa3BUTUEM HEOOXOJMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM WHAMBUAYAJIbHOW TPACKTOPUM OOPA30BAaHUS U KU3HEHHBIX IUIAHOB C
y4ETOM JTUYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

3CTEeTHYECKOEe BOCIIUTAHHE:



CIIOCOOHOCTBIO K  OMOIMOHAJLHOMY W  ACTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajad, pENICHUH, paCcCYXICHHH, YMCHUIO BHJCTh
MaTeMaTH4eCKUe 3aKOHOMEPHOCTHU B UCKYCCTBE;

HEeHHOCTH HAYYHOTI'0 MO3HAHUS:

OpUEHTalMeld B JICSITCIIBHOCTH HAa COBPEMCHHYIO CHCTEMY HAy4YHBIX
MpenCcTaBIeHud 00 OCHOBHBIX 3aKOHOMEPHOCTSAX pPa3BUTHS YCJIOBEKa, MPUPOABLI U
oOmiecTsa, TOHMMAHMEM MaTeMaTHYeCKOM HayKM Kak cQepbl YeIoBEUYeCKOH
JESATEIBHOCTH, JTAloOB €€ Pa3BUTHUS M 3HAYUMOCTH JUISl PA3BUTHUS ITUBUIIU3AIINH,
OBJIQJICHUEM S3BIKOM MaTeMaTUKH W MaTeMaTHYeCKOW KYIbTYpOW KaK CpEICTBOM
MO3HAHUS MHpA, OBJAJACHUEM MPOCTCHIIMMH HAaBBIKAMH HCCJICI0BATEIbCKON
JESATEIBHOCTH;

¢pusnyeckoe BocnuTaHue, GopMHUpPOBaHWE KYJIbTYPbl 3/0POBbS U
IMOIHOHAJIBLHOIO 0JIATOMOTYYHSI:

TOTOBHOCTBIO TIPHMCHSTh MaTeMaTH4YeCKUE 3HAHWUS B HMHTEPECax CBOECTO
30POBBsl,  BEACHHS  3J0pOBOrO  oOpa3a  KW3HU  (30pOBOE  TIHTAHWE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHH ©  OTIbIXa, peryiaspHas ¢u3nuecKas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA peQIICKCHH, MPU3HAHKEM CBOETO IpaBa
Ha OIMOKY M TaKOTO K€ IpaBa JPyroro 4ejioBeKa;

IKOJIOTHYEeCKOe BOCITUTAHUE:

OpHEHTallMel Ha MPUMEHECHHE MAaTEMaTHYCeCKUX 3HAHUH JJI PEIICHUS 3aj1ad B
00JTaCTH COXPAHHOCTH OKPYKAOIIEH Cpelibl, TUTAHUPOBAHUS IIOCTYIIKOB U OIEHKU HX
BO3MOXHBIX TTOCJEJCTBUI U1 OKPYXAIOIIeH Ccpenbl, OCO3HAHWEM TII00aJIHHOTO
XapakTepa IKOJIOTHIECKUX POOIeM U IMyTeH UX pEIICHHUS;

ajanTanusi K W3MEHSIOIHUMCS YCJIOBHSIM COIHAJILHOW W TPHPOTHOM
cpenbl:

TOTOBHOCTBIO K JICHCTBUSM B YCJIOBHAX HEONPEACIEHHOCTH, IOBBIIICHHUIO
YPOBHSI CBOCH KOMIIETEHTHOCTH 4epe3 MPaKTUICCKYIO JCSITeIbHOCTh, B TOM YHCIIE
YMEHUE YUYHUTHCS Y IPYTHUX JFONCH, TproOpeTarh B COBMECTHOH JCSATSIBEHOCTH HOBBIC
3HaHWsI, HABBIKK W KOMITETECHITUH U3 OIBITA IPYTHX;

HEOOXOMMMOCTBIO B (OPMHUPOBAHWHM HOBBIX 3HAHHWA, B TOM YHCIC
dbopMynupoBaTh UACH, MOHATHS, TUIIOTE3bl 00 OOBEKTaX W SBICHUAX, B TOM YHUCIIE
paHee HE M3BECTHBIX, OCO3HAaBaThb JCPUIUTHI COOCTBEHHBIX 3HAHUU W
KOMITETEHTHOCTEH, TIIAaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30OB, TPEOYIOMHI KOHTPMEP, KOPPEKTHUPOBATH
MPUHUMAEMBbIC DEIICHUS MW ACHCTBUS, (QOPMYIMpPOBaTh W OICHUBATh DPHUCKU U
MOCJEICTBUS, OPMUPOBATH OTIBIT.

MeTanpeaMeTHbIe pe3yJbTaThl:

B pe3ynbrare ocBOCHHS MpOrpamMMbl MO MaTEeMaTHKe Ha YPOBHE OCHOBHOTO
obOmero obOpasoBanusi y oOywatomerocs ¢ 3[IP  Oymyr cdopmupoBanbl
METaIpeIMETHBIC PE3yNIbTaThl, XapaKTEPU3YIONIUECS OBIAJCHUEM YHHBEPCATbHBIMU
MO3HABATETLHBIMH JCHCTBUSMH, YHUBEPCATHHBIMA KOMMYHUKATHBHBIMH
JECHUCTBUSMHU U YHUBEPCATHHBIMH PETYISITHBHBIMY JICHCTBUSIMHU.



OBaanenne YHHBEpPCATbHBIMH yueOHbIMHI NMO3HABATEIbLHBIMU
AeMCTBUSMM:

YCTAaHABIIUBaTh  NPUYUHHO-CJIEJCTBEHHbICE CBA3M B  XOAE  YCBOCHHS
MaTeMaTH4eCKOro MaTepuaa;

BBISIBJIITH JI€PUIIAT JAHHBIX, HEOOXOJUMBIX [JIi PEIICHUS MOCTaBIECHHON
3a/1a4H;

C TIOMOIIBIO YUMUTEJNsI BBIOMPATH CHOCOO PEIICHUS MaTeMaTHYeCKON 3ajauu
(cpaBHMBaTh BO3MOXHBIE BAPUAHTHI PEILICHNUS);

MPUMEHSITh M TPeoO0pa3oBbIBATH 3HAKH W CHUMBOJBI B XOJI€ pEUICHUS
MaTeMaTHUYECKUX 3aJ1a4;

yCTaHABIIMBATh UCKOMOE U JIAHHOE MPU PEIICHUN MaTeMaTUYECKON 3aa4H;

NOHUMATh W HWHTEPIPETUPOBATH WH(OpMAIUIO Pa3IUUYHBIX BUAOB U (opMm
peICTaBICHUS;

WUTFOCTPUPOBATH pPeIIaeMble 3a/1auu rpad)UuIeCKUMU CXEMaMU;

3¢ PeKTUBHO 3aIIOMUHATH U CUCTEMATH3UPOBATH UH(POPMAITHUIO.

MOHUMATh M UCIOJI30BaTh MAaTEMAaTHUYECKHUE CPEICTBA HATTISAHOCTH (Tpaduku,
qUarpamMMbl, TaOJMIBI, CXeMbl W JIp.) IS WUIIOCTPAllUM, WHTEPIPETAINH,
apryMeHTaIluu.

OBiaseHne  YHMBEPCAJbHBIMH  y4eOHBIMM  KOMMYHHKATHBHBIMHU
AeCTBUAMM:

OpraHU30BbIBAaTh y4eOHOE COTPYIAHMYECTBO W COBMECTHYIO IESATEIBHOCTH C
YUHTEJIEM U CBEPCTHUKAMU B MPOLIECCE PEIICHUS 3a/1a4;

B3aMMO/JICHCTBOBATh M HAXOAUTH 00IIKE cIOcOObI paboThl; paboTaTh B rpyIIIe:
HaXOAUTh OOIIee pEelIeHHe W pa3peliarb KOHQJIMKTHI HAa OCHOBE COTJIAaCOBAHUS
no3unui M y4€Ta  MHTEpPECOB;  CIylIaThb  MapTHEpA;  (QOPMYIHPOBATH,
apryMEHTHPOBATh U OTCTABAaTh CBOE MHEHHE;

IPOrHO3UPOBATh BO3SHUKHOBEHHE KOH(JIMKTOB MPH HAIWYUHU Pa3HBIX TOYEK
3peHuss W pa3pemiaTth KOH(IMKTHI HAa OCHOBE y4€Ta MHTEPECOB U TMO3UIMN BCEX
YYaCTHUKOB;

apryMEHTHpPOBATh CBOIO MO3ULHMI0 M KOOPJIAWHHUPOBATH €€ C MO3ULMIMU
NapTHEPOB B COTPYAHUYECTBE TPU BHIPaOOTKE OOIIErO pelieHHus B COBMECTHOU
NEeATENbHOCTH;

BBITIOJIHATH CBOIO 4acTh palOTHI, JOCTUTATh KA4Y€CTBEHHOTO pe3yibTaTa H
KOOPAUHUPOBATH CBOU JEUCTBUS C IPYTUMH YJIEHAMHU KOMaH/IbI;

OIICHMBATh KAYECTBO CBOETO BKJIAJa B OOIIUI TTPOTYKT.

OBjaeHNe YHMBEPCAJIbHBIMH Y4eOHBIMH PeryJIsiTUBHBIMH IeHCTBUSMU:

CTaBUThH I1I€JM, BHIOWPATh W CO3/1aBaTh QJITOPUTMBI IS PEIICHUS Y4EOHBIX
MaTeMaTH4eCKUX mpoOiieM;

[JJAHUPOBaTh U OCYUIECTBIATH JI€SATEIBHOCTb, HAMPABICHHYI0 Ha pEIICHHE
3a/1a4 UCCIIE/I0BATENIbCKOr0 XapaKTepa.

dbopMynupoBaTh W YyIEPKUBATH YYEOHYIO 3ajladyy, COCTaBIATH IUIAaH U
MOCJIEJOBATEIbHOCTD JICHCTBUIA;

OCYILIECTBIIATH KOHTPOJIb MO 00pa3ily U BHOCUTh HEOOXOAUMBIE KOPPEKTUBBI,



KOHTPOJUPOBAaTh MPOLECC M  pe3yiabTaT yduyeOHOM  MaTeMaTH4eCKO
NEATEIIbHOCTH;

aJIeKBaTHO OLICHUBAaTh IMPABWIBHOCTh WM OUIMOOYHOCTHh BBINOJHEHUS
y4eOHOH 3amauu, €€ OOBEKTUBHYIO TPYAHOCTb U COOCTBEHHBIE BO3MOJKHOCTU €€
peLIeHu;

clIn4aTh CIOcO0 JNEHCTBHS U €ro pe3ysbTaT ¢ 3aJaHHBIM 3TAJOHOM C ILIEJIbIO
oOHapy’KeHHUs OTKJIOHEHUH U OTJIIMYUNA OT 3TAJIOHA.

NPEeABUAETh TPYAHOCTU, KOTOPbIE MOTYT BO3HMKHYTbh MpPH PEIICHUH y4eOHOM
3a/1a4y;

NOHUMATh MPUYMHBI, IO KOTOPHIM HE ObUI AOCTUTHYT TpeOyeMblil pe3ysbTat
JEeSTENbHOCTH, ONPEACNATh MO3UTUBHBIE M3MEHEHUS W HamlpaBlieHUs, TpeOyrolue
nanbHeuen padboThl;

PEryMpoBaTh CIIOCOO BBIPAXKEHUS IMOLIUH.

PABOYASA ITPOT'PAMMA YUEBHOI'O KYPCA «AJITEBPA»y.
esu n3yyeHust yueOHOro Kypca

AnreOpa SBISETCA OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOHM IIIKOJIBI: OHa
oOecrieynBaeT M3Y4YCHUE APYTHX JUCIUILIINH, KaK €CTECTBCHHOHAy4YHOTO, TaK M
T'YMaHHUTApHOTO IMKJIOB, €€ OCBOECHUE HEOOXOIUMO IS MPOJIOJDKCHUS 00pa30oBaHUs
U B TIOBCEIHEBHOM >kM3HU. Pa3zBuTHE y OOydYaroNIMXCsi Hay4YHBIX TMPEIACTABICHUH O
IPOUCXOKICHUN
U CYIIHOCTH alreOpanvecKux aOCTpakiuii, croco0e OTpakeHUsT MaTeMaTHYeCKOU
HAyKOW SIBJICHUW W TIPOIIECCOB B MPHUPOJE U OOIIECTBE, POJIM MaTeMaTHYECKOTO
MOJICIMPOBAHKS B HAYYHOM TO3HAHUM U B MPAKTHUKE CIIOCOOCTBYET (POPMUPOBAHHIO
HAy4YHOTO MHUPOBO33PCHHS M KA4eCTB MBINLJICHUS, HCOOXOMMMBIX ISl aJanTallid B
COBpeMEHHOM IH(GPOBOM oOIIecTBe. M3ydeHue anreOpbl €CTECTBEHHBIM O0pa3oM
obecrieurBaeT  pa3BUTHE  YMEHHS  HaOMIOAaTh,  CpaBHUBATh,  HAXOJHUTh
3aKOHOMEPHOCTH, TpeOyer KPUTHYHOCTHU MBIIIUICHHUS, CITIOCOOHOCTH
apTYMEHTHPOBAHHO OOOCHOBBIBATh CBOM JICHCTBHUS M BBIBOJIBI, (OPMYJIHUPOBATH
yTBepxkaeHnusa. OCBOGHHE Kypca anreOppl oOecredrBaeT Pa3BHTHE JIOTHYECKOTO
MBIIIUICHUST OOYYarOIIUXCS: OHU HCIOJB3YIOT JICAYKTUBHBIE M HWHIYKTHBHBIC
paccyxjaeHusi, oOOOICHHE W KOHKpPETH3aluio, abCTpardpoBaHWE W aHAJOTHIO.
OOyueHune anreOpe TMpeanoyiaraeT 3HAYUTCIbHBIH O0BEM  CaMOCTOSATEIBLHOU
NEATCIbHOCTH ~ OOYyYaIoIMUXCs, IMO3TOMY CaMOCTOSITEIbHOE pCIICHHE  3ajad
€CTECTBCHHBIM 00pa3oM SBISCTCS pealn3alieid JeSITCIPHOCTHOTO IPHHITUIIA
00yJeHUSI.

B crpykType mporpamMmbel y4eOHOro Kypca «AirebOpa» OCHOBHOHM IIKOJIBI
OCHOBHOE€ MECTO 3aHMMAIOT COJICpXKATEIbHO-METONYeCKUe JNHHUU: «Yucima wu
BBIYUCIICHUSY;, «AJTeOpanvecKue BBIPAKCHUSA»; «YpaBHCHUS M HEPABEHCTBAY,
«DyHknum». Kaxxknas u3 3TUX coJiepKaTeIbHO-METOJUYECKUX JTUHUN pAa3BUBACTCS HA
MPOTSDKCHUN TPEX JICT M3YYCHHS Kypca, €CTECTBEHHBIM 0O0pa3oM IEPeIuieTasch U
B3aMMOJICHCTBYS C JPYTMMH €T0 JIMHHAMHU. B Xo0/e M3ydeHus Kypca 00ydJaroImmmcs
MPUXOJIUTCS JIOTHYSCKH PACCyKJIaTh, HCIOJB30BaTh TCOPETHKO-MHOXKECTBCHHBIN
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sa3bIK. B CBSI3U ¢ 3TUM 11€7€C000pa3HO BKJIIOYUTH B MPOrpPaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, MPOHU3BIBAIOIINE BCE OCHOBHBIE pa3jieibl MATEMAaTUUYECKOTO 00pa30BaHus U
CIOCOOCTBYIOIIME  OBJAJEHUIO  OOYYalOIIMMHUCA  OCHOB  YHHBEPCAIBHOTO
MaTeMaTU4ecKoro  si3plka. Takum  oOpa3oMm, MOXKHO  YTBEpXAaTh,  4YTO
COJIEpKaTeNIbHOM U CTPYKTYPHOM OCOOEHHOCTBIO Kypca «AnreOpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapakTep.

Conepxxanue nuHUM «Yucna W BBIYMCICHUS» CIYXKWAT OCHOBOWM JJiA
JTadbHEUIIEro M3y4YEeHUs] MATeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO Yy OOyYarOlIUXCS
JIOTUYECKOTO MBIILJIEHUS, (DOPMUPOBAHUIO YMEHUS TOJIb30BAaThCS ATOPUTMAMH, a
TaK)Ke MPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX /JIS MOBCEIHEBHOM
XKU3HU. Pa3BUTHE MOHATHA O YUCJIE B OCHOBHOM IIKOJIE CBSI3aHO C PAllMOHAJIBHBIMU U
UPPALMOHAIBHBIMU YKCJIaMHU, (OPMUPOBAHUEM MPEJICTABICHUN O JNEUCTBUTEIHLHOM
yucae. 3aBEpIICHUE OCBOCHHUSI YHUCIOBOW JIMHUM OTHECEHO K CTaplieMy 3BEHY
o01iero oOpa3oBaHUs.

Conepxanue IByX anreOpanyecKux JIMHUN — « AJreOpandeckue BBIPAKEHUS
U «YpaBHEHHS M HEPABEHCTBa» CHOCOOCTBYeT (HOPMHUPOBAHUIO Y OOYYAIOIIUXCS
MaTeMaTHYEeCKOTO ammapaTta, HEOOXOJUMOIro JJIsi pEIICHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ady. B OCHOBHOW mIKOJIE
y4eOHBI MaTepuan TPYNIHUPYETCS BOKPYT PallMOHAJBHBIX BBIpAXKEHHH. Ajredpa
JEMOHCTPUPYET 3HAYEHUE MATEMATUKU KaK SI3bIKA ISl MOCTPOCHUSI MATEeMaTUYECKUX
MojieNiel, OMMCaHUsl MPOIIECCOB M SIBIEHUN peanbHOro mMupa. B 3amaum oOydeHus
anredpe BXOJAT TaKkKe JalIbHEWIee pa3BUTHE aJITOPUTMHUYECKOTO MBIIUICHUS,
HEOOXOJMMOTO, B YAaCTHOCTH, ISl OCBOGHMs Kypca WH(MOPMATHKH, U OBIIAJICHUE
HaBbIKAMU JEAYKTUBHBIX paccyxaeHuil. IIpeoOpa3oBaHue CHUMBOJBHBIX (Qopm
BHOCUT CBOM crelnu(puyecKuil BKIJIAJ B pa3BUTHE BOOOpaXeHUs, CIIOCOOHOCTEH K
MaTE€MaTHYECKOMY TBOPYECTBY.

Conepxanve (QyHKIHOHATHHO-TPAPUUYECKON JIMHUM HAIIEJICHO HA TMOJY4YCHHE
IIKOJIbHUKAMHU 3HAaHMK O (PYHKIMSX KaK BaKHEHIEeH MaTeMaTHUYeCKON MOJSTH s
OMMCAHMSI U UCCIIENOBAHUSA Pa3HO-O0PA3HBIX MPOIECCOB M SABICHUN B MPUPOJAE U
obmectBe. M3ydeHne 3TOTO MaTepuanga CIIOCOOCTBYET PAa3BUTHUIO Y OOYYarONTUXCS
YMEHMS MCIIOJIb30BATh PA3JIUYHbBIC BBIPA3UTEIBHBIE CPEICTBA SI3bIKA MATEMATUKA —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduyueckue, BHOCUT BKiIaa B (GHOpPMHUpPOBAHUE
MPEACTABICHUN O POJIM MAaTEMATUKH B PA3BUTUU LIUBWIIU3ALUNA U KYJIBTYPHI.

MecTo y4eOHOTr0 Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMY IUIaHy B 9 Kilaccax M3y4aeTcsl yueOHbI Kype «Anredpay,
KOTOPBIM BKJIFOYAET CIEAYIOIIME OCHOBHBIE pa3lensl conaepxkanusa: «Yucna u
BBIYUCIICHUA», «ANTeOpanvecKkue BBIPAXKEHUSN», «YPaBHEHHS] U HEPABEHCTBAY,
«DYHKIHW.

VY4eOHbIN TIaH Ha W3ydeHue anreOpel B 9 Kiaccax OTBOJUT HE MeHee 3
y4eOHBIX 4acoB B HeJlento, 3a roj — 102 yaca.

10



COLAEPXAHUE YYHEBHOI'O KYPCA «AJIT'EGPA»

Yucaa v BbIYMCICHUS

PanyonanbHble 4KClia, UPPALMOHAJIBHBIE YMCIA, KOHEYHbIE M OECKOHEUYHBIE
JeCATUYHbIE JIpoOU. MHOXKECTBO NEUCTBUTENBHBIX UYMCEN; IEUCTBUTEIbHbBIE YHCIIA
Kak OECKOHEUHbIE eCATUYHBIE TpoOu. B3auMHO 0JIHO3HAYHOE COOTBETCTBUE MEKIY
MHOKECTBOM JIE€HCTBUTEIBHBIX YUCEII U KOOPAUHATHOM MPSAMOM.

CpaBHeHUE  JCUCTBUTENBHBIX 4YHUCEN, apupMeTUYecKue JACUCTBUS ¢
JNENCTBUTEIIBHBIMU YU CIIAMM.

Pa3mepbl OOBEKTOB OKPYKAIOIIETO MHUpA, JUIMTEIBHOCTh MPOLECCOB B
OKpPY’KarolIeM MHpE.

[TpubOnuxEHHOEe 3HAUYEHUE BEIMYUHBI, TOUHOCTh NpuOIMxkeHus. OKpyrieHue
yucen. [Ipukunka v oueHka pe3yabTaTOB BEIYUCICHUN.

YpaBHeHUsSI M HEPABEHCTBA

JIunelinoe ypaBHeHuUe. Perienue ypaBHEHNM, CBOASIIMXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. PelieHne ypaBHEHMM, CBOIAIIMUXCSA K KBaJApPATHBIM.
buksanpatHoe ypaBHeHue. lIpuMepsl peunieHHs ypaBHEHUUW TPETbEH U YETBEPTOU
CTEINEHEN pa30KEHUEM Ha MHOKHUTEIIH.

Pemenue apoO6HO-paliMoHaIbHbIX YpaBHEHUH.

Pemienue TeKCTOBBIX 3a/1a4 ajareOpandeckuM METO/I0M.

VYpaBHeHUEe C NByMsi NEpeMEHHBIMH U ero rpaduk. Pemenue cucrem aByX
JIMHEMHBIX YPaBHEHUM C JBYMs NEPEMEHHBIMU. PelieHue cucrem IByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEHHOe, a Jpyroe — BTOpoOil creneHu. [ 'paduyeckas
UHTEpIIpeTalys CUCTEMbl YPAaBHEHUM C IBYMS IIEPEMEHHBIMHU.

Pemienue TeKCTOBBIX 3a/1a4 anredpandyeckiuM CriocoOOM.

HuciioBele HEPAaBEHCTBA U UX CBOMCTBA.

Pemenne nUHEWHBIX HEPABEHCTB C OJHOW NEepeMeHHOW. Pemenue cucrem
JIMHEWHBIX HEPABEHCTB C OJHOM TmepeMeHHoW. KBaJpaTHele HEpaBEHCTBA.
I'paduueckass wuHTEprpeTalusi HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMH.

DOyHKUUHA

KBagpatnunas d¢ynkius, e€ rpaduxk u cpoiicTBa. [lapabona, KoopauHATHI
BEPILUHBI 1apadoJIbl, OCh CUMMETPHUH 1apadoJIbl.

I"'paduku QyHKIWMIA: y = kx, y = kx + b, y = X%,
y = +x,y = SI/I UX CBOMCTBA.

YucaoBble MOCI€10BATEbHOCTH U MPOrPecCHHU

[lonsiTHe 4YHUCIOBOM MOCIENOBATENLHOCTU. 3aJaHuE MOCIEI0BATEIbHOCTU
peKyppeHTHO# dopMynon u hopmysoit N-To YieHa.

Apudmernyeckas W TeoMeTpuueckas mporpeccun. PopMmynbl N-ro djIeHa
apuPMETUIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI TIEPBBIX N YJICHOB.

N300pakeHne 4YIeHOB apu(PMETHUECKOM ¢ TEeOMETPUUYECKON MPOrpecCHid
TOYKAMH Ha KOOPAWHATHOW IUIOCKOCTH. JIMHEWHBIM W SKCIOHEHIIMAJIbHBIA POCT.
CI10)KHBIE€ NPOLICHTHI.
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IIJTAHWUPYEMBIE ITPEJAMETHBIE PE3YJIbTATBI OCBOEHMA
®EJIEPAJIBHOM PABOYEN ITPOI'PAMMBI KYPCA «AJITEBEPA»

OcBoeHnne yueOHOro Kypca «AsreOpa» Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus JIOJDKHO 0O€cneurBaTh JOCTHKEHUE CIEAYIOIUX MPEeAMETHBIX
o0pa3oBaTeIbHBIX PE3YJIHTATOB:

Yucna v BIYMCICHUA

CpaBHUBATH U YIIOPSAAOUYMBATH PALMOHAJIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BoimonnaTs apudpmMeTrueckue NeUCTBUS ¢ PALlMOHATIBHBIMHU YUCIaMH, COYeTast
YCTHBIE U NMHCbMEHHBIE NMPUEMBI, BBINOJHATh BBIUHUCICHUS C HPPALUOHAIBHBIMU
YUCIIAMHU.

Haxonuth 3HaueHMs cTENEHeN ¢ LEeIbIMU NIOKA3aTeIsIMU U KOPHEM; BBIYUCIIATH
3HAYEHUS YUCIIOBBIX BBIPAKEHU.

OKpyrJisiTh  AEUCTBUTENBHBIE 4YHUCJA, BBIIOJHATE NPUKUIKY pPE3YyJbTaTa
BBIYHCIICHUH, OLIEHKY YMCJIOBBIX BBIPAXKEHHUIA.

YpaBHeHUS ¥ HEPABEHCTBA

Pewmiate nuHENHbIE U KBaJpaTHbIC YPABHEHUS, YPABHEHMSI, CBOJSAIINECA K HUM,
npocTeiiiye ApoOHO-pallMOHAIbHBIE YPaBHEHHUS.

Pemate mnpocreimne CHUCTEMBI JABYX JIMHEWHBIX YPaBHEHUW C JBYMs
IIEPEMEHHBIMA U CHCTEMBI [IBYX YpPaBHEHHH, B KOTOPBIX OJHO YypaBHEHUE HE
ABJIAETCS JINHEWHBIM (110 BU3YaJIbHOM OIIOpE).

Pemare mpocTeiiine TEKCTOBbIE 3aJaydl  airedpanyeckuM CrocodoM ¢
[IOMOILbI0 COCTAaBJICHUS YPABHEHMUs WM CUCTEMBbI JBYX YPAaBHEHHU C JByMs
[IEPEMEHHBIMU.

[IpoBoauTh MPOCTEUIINE HMCCICIOBAHUS YPABHEHUM W CUCTEM ypaBHEHWH, B
TOM YHCJIE C IPUMEHEHUEM IpaQUUECKUX MpeICTaBlIeHUN (yCTaHaBIUBaTh, UMEET JIN
YPaBHEHME WJIM CUCTEMA YPABHEHMI PELIEHUs, €CIIM UMEET, TO CKOJIBKO, U IIp.).

Pemate nuHelHble HEpaBEeHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300paxkaTb
pelIeHNe HEPaBEHCTB HAa YHCIOBOM MNPAMOM, 3alMCHIBATH PELICHUE C IIOMOILBIO
CHUMBOJIOB.

Pemats cucTeMbl IMHEVMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOYAIOLINE
KBaJI[paTHOE HEPaBEHCTBO; M300pa)xkaTh PEIICHNE CUCTEMbl HEPABEHCTB HA YHCIOBOMN
IIPSAMOM, 3aIIMCHIBAaTh PELIECHNE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEILICHUU PA3JIMYHBIX 3a7a4.

DOyHKUUHA

Pacrio3HaBaTh (YyHKIIMM H3y4eHHBIX BHJIOB. lloka3plBaTh CXEMAaTHYECKU
pachojoKeHHe Ha KOOPJAMHATHOW IUIOCKOCTH TpadukoB (yHKimi Buma: Y = KX,

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

K02 (PUIHEHTOB; OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth UM H300pakaTh CXEMATHYECKU T'padUKU KBaJIPATUUYHBIX (DYHKIUMH,
OTHMCHIBATh CBOWCTBA KBAJPATHUHBIX (PYHKIHI TI0 UX Tpadukam.

PacriozHaBaTh KBaapaTndHyr0 (QYHKIHIO MO (GopMyIe, MPUBOIUTH MPUMEPHI
KBQIPaTUYHBIX (YHKIIUIA U3 peaTbHON KU3HU, QU3UKH, TCOMETPHH.
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Yucii0BbIC MOCTIEA0BATEIbHOCTH M MPOrPecCuH

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

BbINOJIHATG ~ BBIYMCIIEHHS C  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
TEXHOJIOTHI).

PABOYASA ITPOT'PAMMA YUEBHOI'O KYPCA «I'EOMETPUSI».
esu n3yyeHust yueOHOro Kypca

OO6mue uenu u3ydeHus ydeOHoro kypca «l'eoMeTpus» NpeACTaBICHBI B
ITOOIT OOO. Onu 3aKIrOYarOTCs, MPEKIE BCETO B TOM, YTO Ha ypOKaX I'€OMETPUH
oOydJaromuiicsi y4UTCS TPOBOJIUTH JOKa3aTeNbHBIE PACCYXJICHHUS, CTPOUTH
JIOTUYECKUE YMO3AKJIIOUCHHS, JI0KAa3blBaThb HWCTUHHBIE YTBEPXKICHUS U CTPOUTH
KOHTPIPUMEPHI K JIOKHBIM, MPOBOJAUTH PACCYKIACHHUS «OT MPOTHUBHOTO», OTIUYATH
CBOMCTBa OT MpPHU3HAKOB, (HOPMYIHPOBATH OOpaTHBIC yTBepxkAcHUs. B oOyueHun
YMEHHUIO PAacCyX JaThb COCTOUT BaXKHOE€ BOCHUTATEIIbHOE 3HAYCHUE W3YUYEHUS
reOMETPUH, IPUCYIIIEE UMEHHO OTEYECTBEHHOW MaTeMaTUYECKOM HIKOJIE.

Btopoii 1enp0 M3ydeHUsT TE€OMETPUHU SIBIAECTCS MCIOJIB30BaHUE €€ Kak
WHCTPYMEHTA MpU PEIICHUU KaK MaTeMaTUYECKHMX, TaK M IPAKTUUYECKUX 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 OOYYaIONIMXCS CTPOUTh MaTEMaTHYECKHE MOJICIH
pealbHBIX JKU3HEHHBIX CHUTYyalluil, MPOBOJUTH BBIUUCICHUA U  OIICHUBATH
aJICKBaTHOCTh TMOJY4YEHHOro pe3yibrata. KpaliHe Ba)XHO MOMUEPKUBATH CBSI3HU
reOMETPpUM C APYTUMH TpeAMETaMu, MOTHBHUPOBATH HCIIOJb30BaTh OIpPEICICHUS
FCOMETPUYCCKUX (UTYp U TOHSATHHA, JEMOHCTPUPOBATH NMPHUMEHEHHE IOJYUYESHHBIX
YMEHUH B (PU3HMKE U TEXHUKE. DTU CBA3M Hanboee APKO BUIHBI B TeMax «BeKTOpbI»,
«Tpuronomerpruueckue COOTHOLICHUsA», «Meron koopauHaT» U «Teopema
[Tudaropar.

MecTo y4eOHOTr0 Kypca B y4eOHOM IJIaHe

CormacHo ywyeOHOMY TIUlaHy B 9 Kiacce wm3ydaercss Yy4YeOHBIH Kypce
«l"'eomeTpusi», KOTOPBIM BKIIOYAET CIEAYIOUIME OCHOBHBIE Pa3lelibl COACPIKAHMS:
«l'eomerpuueckue ¢Qurypsl W uX CBOHCTBa», «l3MepeHHe TreoMeTpUYECKUX
BEJIMYMH», a Takxke «JlekapToBbl -KOOpPAMHATHI Ha ILJIOCKOCTW», «BeKTopbI»,
«/IBmxenus mnockoctu» U «IIpeoOpazoBanust mogo0Ous».

VYueOHbIN MIaH npeaycMaTpuBaeT U3yYeHUE T€OMETpUH Ha 0a30BOM YpOBHE,
HCXOMs U3 HEe MeHee 68 y4eOHBIX 4acoB B YU€OHOM TOJTy.
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COLAEPXAHUE YYEBHOI'O KYPCA «I'EOMETPUS»

Cunyc, xocuHyc, TaHreic yrinoB or 0° mo 180°.  OcnHoBHOE
TPUTOHOMETPUYECKOE TOKIAECTBO. DOPMYJIIbI IPUBEICHHUS.

Pemenue tpeyronbHukoB. Teopema KOCUHYCOB U TeopeMa CUHYCOB. Pemenue
MPaKTUYECKUX 33]]a4 C UCTOIb30BAHUEM TEOPEMbI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nmoaoo6us. [logoOre coOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 mpou3BeACHUH OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEACHUH OTPE3KOB
CEKYILHX, TEOPEMA O KBaJpaTe KacaTeJbHOM.

Bektop, gnmumHa  (MOAyNlb)  BEKTOpa,  COHANpaBJIEHHBIE  BEKTOPHI,
POTUBOIOJIOKHO HAMPABIEHHBIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, Ollepaluud HajJ  BeKropamu. Pa3nokeHue BekTopa 1O JBYM
HEKOJUTMHEAapHbIM BekTopaM. KoopaunaTel BekTopa. CKalsipHOE€ MPOU3BEICHUE
BEKTOPOB, PUMEHEHHUE ISl HAXOKICHUSI ITTUH U YTJIOB.

JlexapToBbl KOOPJAMHATHI HA TJIOCKOCTU. Y PaBHEHUS MPSIMONW U OKPYXHOCTH B
KOOpJIMHATaX, TMEpeceYeHne OKPYKHOCTEH W mpAMbIX. MeToa KoopaAMHAT U €ro
npUMEHEHHE.

[IpaBunbHBIE MHOTOYTONBHUKH. JlJTMHA OKpYKHOCTH. ['pamycHas u paanaHHas
Mepa yria, BbIYMCIEHUE [UJIMH Jyr OKpyxHoctel. Ilmomans kpyra, cexropa,
CerMeHTa.

JIBMKEHUST TUIOCKOCTH W BHYTPEHHUE CUMMETpUH (QUryp (djeMeHTapHbIe
npeactanienus). [lapamnensHsiii nepeHoc. [loBopor.

IINTAHUPYEMBIE ITPEIMETHBIE PE3YJIbTATBI OCBOEHNA
®EJIEPAJIbHO PABOYEN ITPOI'PAMMGBI KYPCA «TEOMETPUS»

OcBoenue yueOHOro kypca «['eomerpus» Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus JOJDKHO OOecrneunBaTh JOCTIKEHUE CIEAYIOMMX MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YIHTATOB:

3HaTh TpUTrOHOMETpUYeCKHe (YHKIMUA OCTPBIX YIJIOB, HAXOAUTh C WX
MOMOIIBI0  PA3JIMYHBIE JJIEMEHTHI MPSIMOYTOJBHOTO TPEYroJIbHUKA («pelieHue
MPSIMOYTOJIBHBIX TPEYTOJIBLHUKOBY). HaxomuTh (¢ MOMOIIBIO KANbKYJISATOPA) AJIUHBI U
YTIIBI J7151 HETaOJMMYIHBIX 3HAYEHUH.

[Tonb3oBaThCst (opMyIamMu MPUBEICHUS U OCHOBHBIM TPUTOHOMETPHUECKHM
TOXJIECTBOM JJISI HAXOXACHUS COOTHOWICHUN MEXAYy TPUTOHOMETPUUECKUMHU
BEJIMYMHAMH (C OIOPOM Ha CIIPABOYHYIO MH(OpMAIHIO).

Hcnonp30BaTh TEOPEMBbI CHHYCOB W KOCHHYCOB JUISI HaXOXKJCHUS Pa3TMIHBIX
DJIEMEHTOB TPEYrOJIbHUKA («pPEUIEHWE TPEYrOoJbHUKOBY), MPUMEHSATh WX TpHU
pEeLIEHNH MPOCTEHIIINX T€OMETPUUECKUX 3a]1a4.

Brnagets monatusmu npeoOpa3oBaHus MOA00MS, COOTBETCTBEHHBIX JIEMEHTOB
nonoOHeIx ¢uryp. Ilomp3oBaThcsi CBOMCTBAMU MMOMOOUS TPOU3ZBOJIBHBIX (QUTYD,
YMETh BBIUYUCIATH JUIMHBI M HAaXOJIWUTh YIJIBI Yy MOMOOHBIX (GuUryp (10 aJroputMy
yueOHbIX JneiicTBuit). IIpuMeHsTH CBOMCTBA MOAOOMS B MPAKTUYECKUX 3ajlayvax.
YMeTh NPUBOIUTH IPUMEPHI TTOTOOHBIX (PUTYP B OKPYKAIOIIEM MHPE.

[Tonb30oBaThCcst TeOpeMaMu (IO BU3YaJbHOW OIMOpPE) O MPOU3BEICHUHN OTPE3KOB
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XOpZ, O POU3BEAEHUN OTPE3KOB CEKYIHX, O KBaJApaTe KacaTeIbHOM.

[lonb30BaThC BEKTOpaMH, MOHUMATh UX T'€OMETPUUYECKUH U (PU3HUECKHI
CMBIC]I, TPHUMEHSITh KX B PEHICHUH TEOMETPUUYECKUX M (PU3MYECKUX 3aaad.
[IpuMeHATh CKAIAPHOE MMPOU3BEAEHUE BEKTOPOB Il HAXOKAEHUS IJIMH U YTJIOB.

ITonp30BaThCsA METOAOM KOOPAMHAT HA INIOCKOCTH, IPUMEHSTH €0 B PELICHUN
FEOMETPUYECKUX U NIPAKTUYECKUX 3a]1a4.

Brnanerp NOHATHAMHM MNPAaBWIBHOTO MHOTOYTOJbHUKA, IUJIMHBI OKPY>KHOCTH,
JUIMHBI YT OKPYKHOCTH M PaJWaHHON MeEpbl YIJIA, YMETh BBIYMCIATH IUIOMIAAb
Kpyra M ero 4vacre (¢ omopod Ha chnpaBouyHyr HHpopmanuio). I[IpumeHnsrs
NOJIYYEHHBIE YMEHUS B IPAKTUYECKUX 3a]a4ax.

Haxomute ocu (WM UEHTPBI) CUMMETPUH (QUIYp, NPUMEHSTH ABHXKCHHS
IJIOCKOCTH B MPOCTENIINX CIIyYasiX.

[IpuMeHATh NONYYEHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTHh MAaTEMaTHYECKHE
MOJENH IS 3a]1a4 pEAJIbHOW KU3HU U MPOBOAUTH COOTBETCTBYIOIIUE BBIUMCIIEHHUS C
OpUMEHEHHEeM TOoJ00MsI W TPUTOHOMETPUUYECKUX (yHKIMM (MOnb3ysch, TIe
HE00XO0UMO, KAJIbKYJIITOPOM).

PABOYASA ITPOTPAMMA YUYEBHOI'O KYPCA «<BEPOATHOCTDb N
CTATUCTHUKA»

Lenau n3yyeHusi yuedOHOro Kypca

B coBpeMeHHOM 1H(QPOBOM MHUpE BEPOSITHOCTh M CTATUCTHKA MPUOOPETAIOT
BCE OOJIBIITYIO0 3HAYUMOCTh, KaK C TOYKU 3PEHHUS MPAKTUUECKUX MPUIOKEHUH, TaK U
uX poiu B oOpasoBaHuM. Kaxx7plii 4YelOBEK MOCTOSHHO MPUHMMAET pEIIeHUS Ha
OCHOBE MMEIOIIUXCS Y HETO0 JaHHBIX. A it 000CHOBAaHHOTO MPUHATHS PEIICHUS B
YCIIOBHSX HEJOCTAaTKa WIJIM W30bITKA HH(POPMAIIMK HEOOXOIUMO B TOM YHCJIE XOPOIIIO
c(hOpMHPOBAHHOE BEPOSITHOCTHOE U CTATHCTHUYECKOE MbIIUICHHE. IMEHHO T03TOMY
OCTpO BCTaJla HEOOXOAMMOCTh C(POPMHUPOBATH y OOYYAIONIUXCS, B TOM YHCIIC
oOyuaromuxcsa ¢ 3[IP, ¢pyHKIMOHANBHYIO TPaMOTHOCTH, BKJIIOYAIONIYIO B CceOsl B
KaueCcTBE HEOTHEMJIEMOW COCTABIISIIONICH YMEHUE BOCIPUHUMATh M KPUTHYECKHU
aHANMM3UPOBATh MHGOPMAIIHIO, TIPEACTABICHHYIO B Pa3IMYHbIX (opMax, MOHUMATh
BEPOSITHOCTHBIN ~ XapakTep MHOTHX pEaTbHBIX TPOIECCOB H 3aBUCHUMOCTEH,
MPOU3BOJIUTH TPOCTEHINNE BEPOSTHOCTHBIC PACUYEThl. 3HAKOMCTBO C OCHOBHBIMU
npUHIMIaMu cOopa, aHaJdu3a U MPEJICTABICHUS JaHHBIX U3 PA3IHYHBIX chep KU3HU
00IIecTBa M TOCYIapCTBa MPUOOIIAET O0YyJAOIINXCS K OOIIECTBEHHBIM HHTEPECAM.

B crpykType mporpammbl yuyeOHOro Kypca «BeposSiTHOCTHP W CTaTHUCTHKA»
OCHOBHOM IIIKOJBI BBIICNEHBI CIEAYIONINE COIEPKATEIbHO-METOIUYCCKIE JINHUN:
«IIpencraBienne JaHHBIX W OMHUCATENbHAS  CTATUCTUKAY, «BeposSTHOCTHY;
«DneMeHThl KOMOMHATOPUKNY; «BBeneHue B Teoputo rpadony.

Conepxxanne nmuann «IIpencraBieHrne MaHHBIX W OMHUCATENIbHAS CTATHCTHKA)»
CIIY’KUT OCHOBOM J1s1 ((OPMUPOBAHUS HABBIKOB pabOThl ¢ UHPOpMAIIUEH: OT YTCHUS U
WHTEpTpeTanui WH(pOpMAIMK, TPEACTABICHHOW B Ta0OJWIlaX, Ha auarpaMmax u
rpadukax g0 cOopa, TPEACTAaBICHWS W aHAIW3a JAHHBIX C WCIOJB30BAHUEM
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CTAaTUCTHUYECKUX XapaKTEpPUCTHK CpPEJHUX W paccenBaHus. Paboras ¢ JaHHBIMH,
oOyuaromuecs ¢ 3[IP yyarcs cuuThIBaTh U MHTEPIPETUPOBATH JAHHBIC, BbIIBUTATh,
apryMEHTUpPOBaTh M KPUTUKOBATh IIPOCTEUINME THUIIOTE3bl, Pa3MBILIATH HaJ
(akTOopamMu, BbI3BIBAIOIIMMH H3MEHYMBOCTh, M OLEHUBAThb HUX BIMUSHUE Ha
paccmaTpuBaeMble BEJIMYNUHBI U IIPOLIECCHI.

NHTYUTHBHOE NIPEACTAaBICHUE O CIy4YalHOW W3MEHYMBOCTH, HUCCIIEIOBaHUE
3aKOHOMEPHOCTEH U TEHICHUMN CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOM I U3YUYCHUS
TEOpun BeposiTHOCTEeH. boibiioe 3Hauenue ans odyvarouiuxces ¢ 3IIP 3nech umeror
IIPAKTUYECKUE 3aJaHUSA, B YACTHOCTU OIBITHI C KIIACCUYECKUMU BEPOSATHOCTHBIMU
MOJCIISIMU.

[loHsiTHEe BEpOSTHOCTH BBOAMTCS KaK Mepa MpaBaoNoao0us CiIydailHOro
coObrtus. [Ipu uzyyenun kypca oOyuaromuecs: ¢ 3[1P 3nakomaTcs ¢ mpocredmumMu
METOJaMH  BBIYMCJICHHMS  BEpPOSATHOCTEM B  CIyYalHBIX OKCIEPUMEHTaX C
PABHOBO3MOXHBIMHM  DJIEMEHTAPHBIMU  MCXOJAaMH, BEpPOATHOCTHBIMU 3aKOHAMHU,
NO3BOJIAIONIMMHU CTaBUTh W peliath 0oyiee CIOXKHbIE 3a7add. B Kypc BXOAST
HayajbHbIC TMPEACTABICHUS O CIy4YalHBIX BEJIWYMHAX M UX  YUCIOBBIX
XapaKkTepPUCTUKAX.

Taxke B pamKkax 3TOro Kypca OCYLIECTBIISIETCS 3HAKOMCTBO OO0 YYaroIIUXCs C
3[IP ¢ MHOXeCTBaMM W OCHOBHBIMU OIEpalusMH HAJ  MHOXECTBAMH,
paccMaTpuBarOTC NpPUMEpPbl INPUMEHEHUs Ui pelIeHus 3aaad4, a TakKxke
UCIOJIb30BaHMs B IPYTUX MaTEMaTUUECKUX Kypcax U yUeOHBIX NPEeIMETax.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

B 9 xnacce m3ydaercs Kypc «BeposTHOCTh M CTaTHCTHKA», B KOTOPBIH BXOAST
pasnensl: «[IpeacTaBieHre TaHHBIX U ONHUCATCIIbHAS CTAaTHCTHKA»; «BeposTHOCTHY;
«IJIeMEeHTBl KOMOMHATOPUKHNY; «BBeIeHHE B TCOpHUIO rpadoBy.

Ha wm3ydeHwe maHHOTO Kypca OTBOAMT | Y4eOHBIM Yac B HENEIIO B TCUCHHC
Ka)XJI0OTo roja o0y4eHus, Bcero 34 yaeOHBIX Jaca.

COLEPXXAHUE YUEBHOI'O KYPCA «BEPOATHOCTD 1 CTATUCTUKA

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

[lepecranoBku u ¢aktopuan. CoueTaHUs W YUCIO COUYETAHUU. TpPEeyrobHUK
[Tackans. Pemenue 3aa4 ¢ UCMOJIb30BAHUEM KOMOUHATOPUKH.

['eomerpuueckass BeposiTHOCTh. CiydaliHBIN BBIOOpD TOYKH M3 (QUTYpPHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 TYI'M OKPYKHOCTH.

Ucneitanue. Ycnex u Heyaada. Cepust HCHIBITaHU 10 epBoro ycnexa. Cepust
ucneiTannii bepaymm. BepostHOCTH cOOBITHIA B cepuy UCTIBITaHUN bepHym.

CiyvaiiHass BEIMYMHA W PACIpPENEIICHUE BEPOSTHOCTEN. MareMaTtndeckoe
oXugaHne © gamcnepcus. llpumepbsl  MaTeMaTHMYECKOro  OXKHMAAHUS — Kak
TEOPETUYECKOr0 CPEAHEr0 3HAYCHUS BEIMYMHBL. MaTeMaTH4eCcKOe OXHUAAHUE U
IUCTIEPCUS CIIyYalHOW BEJIMYMHBI «YUCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHyIum».
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[lonstue o 3akoHe OosiblIMX uyHces. M3MepeHne BEepOsSTHOCTEN C MOMOUIBIO
yacToT. PoJib ¥ 3HaUeHHE 3aKOHA OONBIINX YUCEI B MPUPOJE U OOLIECTBE.

IDIAHMPYEMBIE ITPEJIMETHBIE PE3VYJIbTATBI OCBOEHUA
@EI[EPAHBHOﬁ PABOYEHN ITPOTPAMMbBI KYPCA «BEPOSTHOCTEL U
CTATUCTUKA»

[IpenmeTHBIC pe3ynbTaThl OCBOSHUS Kypca «BeposTHOCTh W CTaTUCTHKA» B 9
KJIACCe XapaKTePU3YIOTCS CICIYIONTUMU YMCHUSIMHU.

N3BnekaTh 1 ipeoOpa3oBbIBaTh HHMOPMAIIHIO, TIPECTABICHHYIO B Pa3TMYHBIX
UCTOYHUKAX B BUJAC TAOJUII, quUarpaMm, rpaukKoB; MPEACTaBIATh JaHHBIC B BUIE
TaOJINII, TUarpaMm, rpaduKos.

Pemate mpocteiimme 3amaund OpraHU30BaHHBIM TIepeOOpPOM BapUAHTOB, a
TaK)Ke C UCIOJIb30BAaHUEM KOMOMHATOPHBIX MPaBUI M METOIOB.

NmeTs mpencraBicHUE 00 OMHUCATEIBHBIX XapaKTEPUCTHKAX IS MacCHBOB
YHUCJIOBBIX JJAHHBIX, B TOM YHCJIC CPEIHUC 3HAUCHHUS U MEPhl pPACCEUBAHMUS.

HaxoauTh 4acTOTHI 3HAYEHWUW W YaCTOTHI COOBITHS, B TOM YHCJIE TOJIB3YSChH
pe3ysibTaTaMH MPOBEACHHBIX U3MEPEHUN W HAOJIIOICHHUH (C OMOPON Ha CIPABOYHYIO
uHdOpMaIHio).

HaxoauTe BEpPOSATHOCTH CIyYalHBIX COOBITHH B M3YYCHHBIX OIBITaX, B TOM
Yyclie B OMNBbITaX C PaBHOBO3MOKHBIMH 3JIEMEHTAapPHBIMU COOBITHUSIMHU, B CEpHUAX
UCIIBITAHUM JTO TIEPBOTO yCIeXa, B cepusix ucnbiTanuii bepuymnu.

Nmers mnpencraBieHue O ClAydyalHOM BEJNIMYMHE W O paclpeleeHUH
BEPOSITHOCTEMN.

Nmers mnpencrtaBieHUE O 3aKOHE OOJBIIMX YHCET KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4alHON M3MEHYMBOCTH U O POJIM 3aKOHA OOJBIIMX YHCEN B
IPUPO/JIC U OOIIECTRE.
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TEMATHUYECKOE INTAHNPOBAHUE

Tematnueckoe TIaHUPOBAHUE U KOJIMYECTBE YacOB, OTBOJMMBIX Ha OCBOCHHME KaKJOW TeMbl yuyeOHOTO mpeamMmeTa
«Matematuka» denepaibHON aganTUPOBAHHOM OCHOBHOM 0Opa3oBaTEIbHON MPOTrpaMMbl OCHOBHOTO 0O0IEro oOpa3oBaHUs
oOy4Jaromuxcs C 3aJepKKOM MCUXUYECKOrO0 Pa3BUTHUSA, B IIEJIOM COBNAJIAIOT C COOTBETCTBYIOIIMM pa3jeiioM (enepanbHOU
paboueil mporpaMMbl yyeOHOro npeamera «MaTtemaThka» o0pa3oBaTEIbHOM MPOrpaMMbl OCHOBHOT'O 00ILEro 0Opa30BaHMS.
[Tpu sTom Opranuzanus BIpaBe cama BHOCUTh U3MEHEHUS B COJIEp)KaHHME M pachpesiesieHue yueOHOro maTepuaia mo rojgam
oOy4eHus, B TMOCIEI0BATEIbHOCTh HU3YYEHUS] TE€M U KOJMYECTBO YacCOB Ha OCBOCHUE KaXJIOW TEMbl, OIpe/eleHnue
OpraHu3aInMoOHHBIX (GopM o0ydeHus U T.1. OOOCHOBAHHOCTD JIAHHBIX U3MEHEHUM OTpeIeNIeTCsl BRIOpaHHBIM 00pa30oBaTEIbHON
opranuzanuein YMK, unauBu1yaabHBIMUA TICUXO(PU3UYECKUMHE OCOOCHHOCTSIMU KOHKPETHBIX oOyuaroruxcs ¢ 3[1P, crenensio
YCBOEHHOCTH HUMHU YYE€OHBIX TE€M, PEKOMEHAAIMsAMH 10 OTOOpYy W ajanTaiuyd ydeOHOro MaTepuajia 0 MaTeMaTHuKe,
MPEICTABICHHBIMU B [I0ICHUTEIBHOM 3aIUCKE.

9 kaacc (ne menee 102 u)

HaszBanue
pasnaeia (TeMbl)
OcHoOBHOE coiep:KaHue OcHOBHBIE BH/IbI 1€ITEJILHOCTH 00y4A0IIHUXCS
Kypca (4uciio
4acoB)

Yuciaa n PaunonanbHble 4yKMCla, UppalMOHAIBHBIE YUCIIA, KOHEUHbIEC U |Pa3BuBaTh mpeacTaBjeHUsi O 4YHUCIAX: OT MHOXKECTBA

BBLIYHCJICHHUS. OCCKOHCYHBIC JIECATUYHBIC JpoOu. MHOKeCTBO | HATYpaJIbHBIX YHCEI 10 MHOKECTBA JCHCTBUTEIbHBIX YUCEIL.

JlelicTBUTEIbHBIE |JICUCTBUTEIBHBIX  YHCEN; JEHCTBUTENbHBIE 4HClIa Kak | O3HAKOMHTBCHA c BO3MO>KHOCTBIO IIPEICTaBIICHHUS

qyucIa OCCKOHEYHBIC JECATHYHBIC JpoOu. B3auMHO 0JHO3HAYHOE |IEHCTBUTEIBHOIO YKCIIa KaK OSCKOHEYHOM JECATUYHOM IpoOH,

9 9) COOTBETCTBUE MEXIY MHOXECTBOM JCUCTBUTENBHBIX YHMCET U |MPUMEHATh JICCATHUYHbIE NPUOMIKEHUS palMOHAIbHBIX H
MHOECTBOM TOYEK KOOPJAMHATHOU MPSIMOM. MPPALMOHAIIBHBIX YUCEI.
CpaBHeHHE  JCUCTBUTEIBHBIX  4Hced, apupMeTHIecKHe | 3anmuchbIBaTh, CPaBHMBATDH " YHOPSiI0YMBATH
JIENCTBHS C ACHCTBUTEILHBIMA YHCIIAMH. JIeCTBUTENILHBIE YHCIIA.
[Tpubmmxénnoe 3Ha4YCHHE BCJIMYHHEI, TOYHOCTb | BLINOJIHATH, coYeTass YCTHbIE UM IHCbMEHHBbIE MPHUEMBIL,
MPUOIKEHUS. apudmMeTnyecKue IecTBUS C PALUOHAIBHBIMU YUCIAMU;




OxpyrieHue 4ucel.
BBIUHCIICHUM.

[Ipukuaka W OLIEHKAa PE3yJIbTaTOB

HAXOJUTh 3HAYCHUS CTEIECHEW C LENbIMU IIOKA3aTEIsIMU U
KOPHEH; BBIYMCJIASATH 3HAUCHUS YUCIIOBBIX BBIPAKECHUH.
[onyyuts mnpeacTaB/ieHHe O 3HAYUMOCTH JEHCTBHUTEIIBHBIX
YHCEJI B IPAKTUYECKOMN JEATEIIBHOCTH YEJIOBEKA.
AHAJIM3UPOBATHL M [1eJaTh BBIBOAbI (IOCJ€ COBMECTHOIO
aHa/IM3a) O TOYHOCTU MPUOIMKEHHS JIEHCTBUTEIBHOTO YHCIIA
MIPY PEUICHUH 3aa4.

OKpyriasiTh JEHCTBUTEIBHBIE YHCIA, BBINOJHATH NPUKUAKY

pe3yibTaTta  BBIYMCIICHHM, OLEHKY 3HAYCHHH  YHCIIOBBIX
BBIPAKEHUM.
3HAKOMUTbHCS C UCTOPUEN pa3BUTHS MATEMATHKH.
YpaBHeHus JIuneliHoe ypaBHeHue. PemieHne ypaBHeHMH, CBOAAIIMXCSA K|OcBaMBaTh, 3alOMHHATHL M TNPUMEHATb rpaduyeckue
U HEPABEHCTBA. JINHEWHBIM. MeTOAbl NPU PELIEHUH ypaBHEHHl, HEPaBEHCTB U HUX CUCTEM
YpaBHeHus KBanpartnoe ypaBHeHue. Perienue ypaBHeHMH, CBOAAIIMXCSA |(IpU HEOOXOJAMMOCTH C ONOPOM Ha ajlropuT™M y4eOHBIX
¢ OJHOM K KBaJIpaTHbIM. buKBagpaTHbIE ypaBHEHMUS. necTBuil).
nepeMeHHOn [Ipumepsl perieHus ypaBHEHUM TpeThell u  4eTBEPTOI | Pacmo3HaBaTh 1ieible U APOOHBIE YPAaBHEHUS.
(14 4) CTETICHEH Pa3JI0KEHUEM Ha MHOKUTEIIH. Pemiate JiMHeliHbIe W KBAa/JPAaTHbIC YPAaBHEHHUS, YPABHEHU,
Pemenne n1po6GHO-paliMOHANBHBIX YPABHEHHH. CBOJALIMECS K HHUM, MpOCTeHlINe IpoOHO-pallOHAIbHBIC
Pemienne TekcTOBBIX 3a7a4 anreOpandeckuM METOAOM. YPaBHEHUH.
IIpennaraTs BO3MOXHBIE CIIOCOOBI pellIeHHs] TEKCTOBBIX 3a7ad,
o0cyxaaTb HMX M pemiaTb TEKCTOBBIE 3aJa4d Pa3sHBIMU
crocobamu.
3HAKOMHUTBCS C HICTOPHEl Pa3BUTUA MaTEMATUKHU
YpaBHeHnus JIuHeliHOe ypaBHEHUE C IBYMS IEPEMEHHBIMU U ero rpaduk. | OcBamBaTh W MPUMEHSATHh NPUEMBI PEIIEHHUsS] CHUCTEMBI IBYX
U HEPABEHCTBA. Cucrema IByX JMHEWHBIX YPABHEHMM C ABYMs IEPEMEHHBIMH |JIMHEWHBIX YPABHEHUM C ABYMS IIEPEMEHHBIMU U CHUCTEMBI JIBYX
Cucrembl n e€ peuieHue. PemieHue cucteMm ABYX ypaBHEHUM, OJHO W3 |ypPaBHEHUH, B KOTOPBIX OJHO yPaBHEHUE HE SIBIISIETCS JTUHEHHBIM
ypPaBHeHHUii KOTOPBIX JIMHEWHOE, a APYro€ — BTOPOU CTETICHH. (mo BU3yaJIbHOM omope).
(14 v) I'paduueckass uHTepIpeTanust CUCTEMbl ypaBHeHMH ¢ JByMs | Mcmoab3oBaTh (DyHKIHMOHAIBHO-TpaQUUECKHE IPEICTABICHUS

NEpCMCHHBIMU.
Pemienne TeKCTOBBIX 3ada4 aJ'IFe6paI/I‘leCKI/IM CII0COOOM.

JUIS pellleHUs] U UCCJIeI0BAHNsl YPABHEHUHN U CUCTEM.
AHAJIM3UPOBATh TEKCTHI 33/1a4, peliaTh UX aaredpandeckum
CIIOCOOOM: MepPexXoAnTh OT CIOBECHON (POPMYIUPOBKU yCIOBUS
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3a7ja4y K aareOpandeckoi MoJeIy MyTEM COCTaBIICHUS CHCTEMBI
YPaBHEHMI; pelmIaTb COCTABICHHYI0 CHCTEMY YPAaBHEHUM;
HHTEPIpPeTHPOBATH PE3YyJIbTAT.

3HAKOMMTBCS ¢ HCTOPUEH Pa3BUTHS MATEMATUKH

YpaBHeHust

U HepaBeHCTBA.
HepaBencrBa
(16 v)

YucnoBsle HEpaBEHCTBA U X CBOMCTBA.

JIuHeliHbIe HEPAaBEHCTBA ¢ OJHOM EPEMEHHOM U X PELICHHUE.
CucremMbl TUHEHHBIX HEPABEHCTB C OJHON NEPEMEHHOW M UX
peuieHue.

KBagparHble HEpaBEHCTBA U UX PEILICHHUE.

I'paduueckass  uHTEprnpeTanusi HEPABEHCTB U CUCTEM
HEPABEHCTB C JIByMs IEPEMEHHBIMU.

Yurarh, 3anucbiBaTb, MOHUMAThb, HHTEPIPETHPOBATH
HEpPaBEHCTBA; HCII0JIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
BoinousiTe npeoOpa3oBaHusl HEPABEHCTB, MCMOJbL30BATH IS
peoOpa3oBaHusl CBOWCTBA YMCIOBBIX HEPABEHCTB.
Pacno3HaBaTh JIMHEITHbIE U KBAJpaTHbIE HEPABEHCTBA.

Pemarr JMHEHHBIE HEPABEHCTBA, CHUCTEMbl  JIMHEMHBIX
HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIIMX KBaJIpaTHOE
HEPaBEHCTBO, U PEIIATh UX; 00CYKIAATh ITOJIYYCHHBIEC PEIICHUS.
HN300paxkaTh perieHre HEpaBeHCTBA U CUCTEMbI HEPABEHCTB HA
YUCJIOBOW TMPSAMOM, 3amMChIBATH pEHIEHHWE C ITOMOIIBIO
CHUMBOJIOB.

PemaTh KBajpaTHble HEPABEHCTBA, MCIOJIB3Ys TIpauuecKue
IIPEJICTaBICHHUS.

OcBauBaTh W NPHUMEHSITb HEPABEHCTBA IIPU PEIICHUU
pa3IMYHBIX 33Ja4, B TOM YHMCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.

D yHKUUHA
(16 9)

Ksanparnunas ¢yakuwms, e€ rpaduk u cpoiictBa. Ilapabomna,
KOOPJMHATHI BEPUIMHBI 1apa00JIbl, 0Ch CHMMETPUH MapadOJIbl.
CreneHHbIC (YHKIIUU C HATYpaJbHBIMHU IOKa3aTeasMu 2 U 3,
uX rpadMKu ¥ CBOMCTBA.

I'paduku pyukimii: y = kx,y = kx + b, ,y = ax?, y = ax’,

V=V =5

Pacnio3HaBaTh BHbI H3y4aeMbIX (YHKIUIl; HILIIOCTPHPOBATH

CXeMATHYECKH, O0BSICHATh DPACIIOIOKEHHE Ha KOOPIUHATHOMN

IIOCKOCTH TpadukoB GyHKIME Buma: Y = kX, y = kx + b, ,y

= ax?, y = ax’,
k .

Y = /X, Y = — B 3aBUCHMOCTH OT 3Hau€HUIl KO3()PHUIMEHTOB;
X

OTIMCHIBATh UX CBOICTBA.

Pacno3naBaTh KBaJpaTU4HyO QYHKIHIO 1O GopmyIe.
IpuBoaUTL TPUMEPHI KBAJAPATUYHBIX 3aBHCHUMOCTEH W3
peanbHOM )KU3HU, (GU3UKHU, TEOMETPHUH.

BoisiBassTh 1 000011aTh 0COOEHHOCTH TpadyKka KBaIpaTHUHOM
Gyukupu Yy = ax’> + bx + ¢ (upu  HEOOXOOMMOCTH €
HaInpasJIsIoNIel TOMOUIBIO).
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Crpouthb W  u300paxkaTh  cXeMaTHYecKH  rpaduku
KBaJIpaTHYHBIX (QYHKIWHA, 3a1aHHBIX GopMysiamMu Buaay = ax?, y
—ax*+q, y=ax+p? y=a®*+bx+c (upm
HEOOXOJMMOCTH C BU3YaJIbHOU OTIOPOH).

AHATU3MPOBATh M TPUMEHSATHb CBOWCTBAa  M3Y4YECHHBIX
GyHKIUI U UX TOCTPOEHHS, B TOM YHCIE C MOMOIIBIO
M (PPOBBIX PECYPCOB.

YucaoBble
noCJIeA0BaTEIbHOC
TH

(15 4)

TloHgTHE YMCIIOBON MOCJIEA0BATEIHLHOCTH.

3ajaHue TOCeI0BaTeIbHOCTH PEKYpPEeHTHON (dopMynolt u

dhopmyroit N-ro useHa.

ApubdmMernueckas U TeoMeTpuueckas mporpeccurd. Dopmysibl
N-ro wieHa apupMeTHUECKON U T€OMETPUUYECKON MpOrpeccuid,

CYMMEBEI IIEPBBIX N YJI€HOB.

N3obpaxenne wieHOB apu(METHYECKOW W TEOMETPHUUECKOM

MIPOTrPECCUi TOUKaMHU Ha KOOPJAUHATHOM IIOCKOCTH.
JIMHENHBIN ¥ SKCTIOHEHIIMATIbHBIA POCT.
CI10KHbBI€ POLEHTHI.

OcBauBaTh M NMPUMEHATHh UHJEKCHbIE 0003HAYEHUS, CTPOUThH
peueBble BBICKA3bIBAHUSI C HCIOJIb30BAaHUEM TEPMHUHOJIOTHH,
CBSA3aHHOM C MOHSATUEM IOCIIEI0BATEIBHOCTH.

AHamu3upoBath QOopMyily N-rO 4jeHa MOCIeI0BaTEIbHOCTH
WIA  PEeKyppeHTHyl0  (GopMyly HW  BBIYHCISATH  WIEHBI
MOCJIEIOBATEIbHOCTEN, 3a/IaHHBIX 3TUMH bopmynamu.
YcranaBauBathb 3aKOHOMEPHOCTh B MOCTPOCHUU
MOCJIEZIOBATEILHOCTH, €CJIM BBIIMHCAHBI NEPBbIE HECKOJBKO €&
YJICHOB.

Pacno3snaBath  apu(METHUECKYIO M TI'€OMETPHUYECKYIO
IPOTPECCUU IPU Pa3HBIX CIIOCOOAX 3alaHMsL.

Pemats 3amaun ¢ ucnoip3oBaHHeM (opMyn N-ro uieHa
apuMETUYECKOW M T'E€OMETPUUYECKOW MPOrPEeCcCHUid, CYMMBbI
HEPBbIX N WIEHOB C ONOPOH Ha CIPABOYHYIO UH(OPMALHIO.
M300pakaTh WiEHbl IOCIENOBATEIbHOCTH TOYKAMU  Ha
KOOP/AMHATHOM IJIOCKOCTH.

PaccmarpuBarth, mnpuMepbl NpPOLHECCOB W fAIBJEHHH U3
peasbHOM  JKM3HM,  WIUIIOCTPUPYIOLIME  M3MEHEHUE B
apu(MeTHYECKO MPOrpeccuu, B reOMETPUUECKON Mporpeccuu;
n300paXkaTb COOTBETCTBYIOIME 3aBUCIMOCTH I'papUUECKH.
Pemiate mnpocreiilme 3agauM, CBSA3aHHBIE C YHCIOBBIMU
[0CJIeIOBATEIbHOCTSIMU, B TOM YHWCIE 3a/aud W3 pPEalbHOM
KU3HU  C  HCIOJB30BaHMEM  LU(QPOBBIX  TEXHOJOTHI
(9JIEKTPOHHBIX TAOIULL, IPaPUUIECKOTO KAIBKYIATOPA U T.IL.).
PemaTsp 3a/1aun Ha CIIOKHBIE ITPOLIEHTHI, B TOM YHCJIE 3a/1a41 U3
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pealbHOM MPAKTUKH (C UCIOJIB30BAaHUEM KaJIbKYIISITOPA).
3HAKOMMTBCS ¢ HCTOPUE Pa3BUTHSA MATEMATUKH.

IMoBTOpEHUE,
00001IEHHE,
cucTeMATH3AIMS
3HAHMH

(18 u)

Yucaa W BbIYUCIeHHs (3aIHCh, CPABHEHME, NEHCTBHUS C
JNEeWCTBUTEIFHBIMUA YHCIAMH, YHUCIIOBAsl TpsMast; MPOLEHTHI,
OTHOIIEHHSI, TIPOTIOPIIUH; OKPYIJICHUE, TPUOIMKEHUE, OLICHKA;
pellIeHre TEKCTOBBIX 3a7a4 apu(PMETUYECKUM CIIOCOOOM).

Auiredpanueckue BbIpaKeHUs (mpeoOpazoBaHue
anredpanvyecKuX BbIpaKEHUH, TOMYCTUMbIE 3HAYCHHUS).
@yukouu (MIOCTPOCHHE, CBOWCTBA M3YYEHHBIX (YHKIUH;
rpaduveckoe pereHne ypaBHeHHI U UX CUCTEM).

OnepupoBaTb MNOHATHUAMH: MHOXECTBO, IOJMHOKECTBO,
omepanuy HajJ MHOXECTBAMH; HCHOJb30BaTh Tpaduieckoe
IIPEICTABIICHUE MHOKECTB Ul ONKMCAHMS PEAIBHBIX IIPOLIECCOB
W SBIICHUW, TPH pEUIEHUWU 3a]ad M3 JAPYrux y4eOHBIX
IIPEIMETOB.

AKTYyaJIM3MpOBaTh TEPMHUHOJIOTMI) M OCHOBHbIE JeiicTBHUS,
CBSI3aHHbIE C YHCJAMH: HATypaIbHOE YHCIIO, IPOCTOE H
COCTaBHOE 4MCJIA, ACIMMOCTb HATypaJbHBIX YHUCEN, NMPU3HAKH
JEIMMOCTH, 1I€JI0€ YHUCJIO, MOJYJdb 4YHCIa, OOBIKHOBEHHAs H
JecsTUYHasl IpoOu, CTaHIAPTHBINA BUJ YUCIA, apuMETHUUECKUMA
KBaJIPaTHBIN KOPEHBb.

BpInoiHATL JAelCTBUSI, CPaBHUBATH M YNOPSA0YHBATH
yucia, NPEACTaBIATh 4YHCIA HAa KOOPAWHATHOM IPsAMO,
OKPYIJIATh  YHUCJIA; BBINOJHATh MNPUKHAKY M OLICHKY
pe3ynbTaTa BEIYUCICHUN.

Pemarth TeKkcTOBBIE 3a1a4H APUPMETUIECKUM CIIOCOOOM.
Pemiate mnpakTHyeckue 3agauM, COJIEp)KALIUE IIPOLEHTHI,
JIOJIM, YaCTH, BBIPAKAIOIIME 3aBUCUMOCTH: CKOPOCTb —
BpeMsI — pPAacCTOSIHUE, L€Ha — KOJUYECTBO — CTOUMOCTb,
00BEM pabOThl — BpeMsi — MPOU3BOJUTEILHOCTD TPYAA.
Pa3boupartpb peanbHbIC )KU3HCHHBIE CUTYallUH, GOPMYJINPOBATH
UX Ha S3bIKE€ MATEMAaTHK{, HAXOAUTb pEIICHHUE, MPUMEHSA
MaTeMaTUYECKHI anmnapar, HHTePNpPeTHPOBATh PE3YJIbTAT
OnepupoBaTh NOHSATUSIMHU: CTENEHb C IEJIBIM IIOKa3aTeleM,
apudmeTnuecKuit KBaJpaTHbBIN KOpEHb, MHOTOUJIEH,
anreOpanveckast ApoOb, TOKIECTBO.

BbInOTHATL OCHOBHBbIE [EMCTBHMS: BBIIOIHATh PACUYETHI I10
dbopMynam, mpeoOpa3oBLIBATH IIENbIE, IPOOHO-pPAIIMOHATBHbBIE
BBIDQXKEHUSI U  BBIPAXKEHUA C KOPHSMH, pEaJIN30BbIBATH
pa3oKeHUe MHOTrouYleHa Ha MHOXKWUTEIH, B TOM YHCIE C
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UCTOJb30BaHUEM (OPMYT pa3HOCTH KBaJIpaTOB M KBajpaTa
CYMMBI M Pa3HOCTH (C OMOPOW HA CHPAaBOYHYIO MH(OPMAIHIO);
HaXOJMUTh JONYCTUMbIE 3HAYEHUsI MEPEMEHHBIX Ul IPOOHO-
PpalMOHAIBHBIX BEIPAKEHUM, KOPHEH.

MoaeaupoBaTh C MOMOIIBIO (OPMYN pealbHBIE TPOIECCHl U
ABJICHUS.

OnepupoBaTh NOHATHAMH: QYHKUIMS, rpaPUK PYHKUNU, HYIH
(GyHKIMM, TPOMEXYTKM 3HAKOIOCTOSIHCTBA, IPOMEXYTKH
BO3pacTaHusl, yObIBaHUs, HaMOOJIbIIIEe U HAUMEHbIIIEe 3HAYCHUS
(GyHKIMH.

AHaIM3MpPOBaTh, CPAaBHMBaTh, O00CYXKIaTh  CBOWCTBA
(GyHKIUH, CTPOUTH UX IpaduKu.

OnepupoBaTh NOHATHSAMH: TNpPsIMas IPONOPIUOHATIBLHOCT,
obpaTHass ~ TPONOPHHOHAIBHOCTh,  JIMHEWHas  (yHKIHS,
KBasipaTuyHas QyHKIMs, mapadoia, runepooa.

HUcnoab3oBaTh rpauku I ONPENEICHUS  CBOMCTB,
IIPOLIECCOB M 3aBUCHUMOCTEH, JUI1 PEIICHHs 3alad M3 IPYTrux
YYEOHBIX NPEAMETOB M pPEaJbHON JKU3HU; MOJETHPOBATH C
MIOMOIIBIO IT'PaMIKOB peasIbHbIE MPOLECCHI U SBICHHUS.
Beipaxath popMyJIaMH 3aBUCHMOCTH MEXY BEIIMYMHAMMU.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOT'O KYPCA «I'EOMETPUS»

9 kJaacc (He MeHee 68 )

HazBaumue
pa3naesa (TeMbl)
Kypca (4Hcj10

OcHoOBHOE coiep:KaHue

OcHOBHBIE BU/IbI 1eATEIbHOCTH 00y4ar0IMXCs

4acoB)
Tpuronomerpusi. |Ornpenenenue TpUroHomeTpuueckux GyHkuuid yriaos ot 0° no|dopmyaupoBaTh  omnpenejeHHsi  TPUTOHOMETPHUUECKUX
Teopembl 180°. KocuHyc M cuHyC mpsMOTO M Tymoro yria. Teopema|(yHKIMI TYHObIX M MHPSIMBIX YIJIOB C BHU3YaJIbHOW OIMOPOM.
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KOCHUHYCOB U

KocuHycoB. (O000méHHas) TeopemMa CHHYCOB (C paamycom

PopMyIMpOBaTH TEOPEMY KOCUHYCOB U TEOPEMY CHUHYCOB (C

CHHYCOB. ONMCAHHON OKpyXHOCTH). HaxoxaeHwe [UIMH CTOpPOH U |paJAuyCOM OIMCAaHHOW OKPY)KHOCTH).
Pemenue BEJIMYMH YIJI0B TPEYTrOJIbHUKOB. Pemiath TpEyroJIbHUKM C ONOPOM Ha alrOpuUTM Y4eOHBIX
TPeyroJbHNKOB ®dopmyna MIOIIAaU TPEYroJbHUKA Yepe3 JBE CTOPOHBI U YroJ | IeHCTBUH.
(16 9) Mexy HUMu. PopMyiia Iiiomaau 4eTelpEXyrojbHuKa yepes ero (Pemare mpakTudeckue  3aaayM,  CBOAsIIIMecH K
JMaroHaJIy U Yrojl MEeXly HUMHU. HAXO0KIC€HUI0 PAa3JIMYHbIX 3JIEMEHTOB TPeyroJlbHHKA.
[IpakTHueckoe npUMeHEHNE JOKa3aHHBIX TEOPEM.
IIpeodpa3oBanue |IloHsTHE 0 MpeoOpa3oBaHUU MOIOOUSL. OcBauBarsb NOHSITHE npeoOpazoBaHus noao6us.
noxoous. CoOTBETCTBEHHBIE 3JIEMEHTHI TOJOOHBIX QUTYD. HccnenoBath OTHOIIECHUE JIMHEWHBIX 3JIEMEHTOB (UTYp NpHU
Metpuueckue Teopema o0 TmpousBeAEHHUH OTPE3KOB XOpJ, TeopeMa o |mnpeoOpa3oBaHuM noaoous. HaxoauTs npumepsl 1moaodus B
COOTHOIIIEHUS B MPOM3BEACHUN OTPE3KOB CEKYIIHMX, TeopeMa O KBaJpaTe |OKpy>Karouleil 1eHCTBUTEIbHOCTH.
OKPY:KHOCTH kacatenbHOU. [IpuMeHeHune B peneHn reOMeTpUUecKuX 3a/1ad. | BBIBOAUTHL METPUYECKHE COOTHOIIECHUS MEXKIY OTpe3KaMu
(10 v) XOpJ, CEKYyIMX W KacaTellbHbIX C HCHOJIb30BAHUEM
BIIMCAHHBIX YIJIOB U MOJOOHBIX TPEYrOJbHUKOB.
PemaThp TeOMETpUYECKHE 3aJaud W 3a/ladd U3 pPEaJbHOU
’KM3HH C MCII0JIb30BaHHEM IOJOOHBIX TPEYrOJIbHUKOB.
BekTopsbi OmnpeneneHne BEKTOPOB, CIOKEHHE M Pa3HOCTb BEKTOPOB, | MUcmob30BaTh BEKTOPBl Kak HAINPaBJICHHBIC OTPE3KH,
(12 4) YMHOKEHHE BEKTOPA Ha YHCIIO. HCCIe10BATH Tr€OMETPUYECKUN (nepemerueHue) 31

DU3NYECKUH U TEOMETPUUYECKHIT CMBICT BEKTOPOB.

Pa3znoxxeHne BekTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunatsl BekTopa.

CkansipHoe NpPOU3BEJCHHE BEKTOPOB, €ro MPUMEHEHHE IS
HAX0XJACHUS JUIMH U YTJIOB.

Pemenue 3a1a4 ¢ moMoIIbI0 BEKTOPOB.

[IpumeHeHre BEKTOPOB Ui pEUICHHs] 3aJady KHUHEMAaTUKH U
MEXaHUKH.

dbuzndeckuii  (Cusia) CMBICTBI
BOTIPOCHBIH TUIaH.

BEKTOPOB C ONOpPOM Ha

3HaTh omnpeaejJeHUsi CYMMbl U Pa3HOCTU BEKTOPOB,
YMHO>KEHUS BEKTOpa Ha YHUCIIO, ucese10BaTh
TEOMETPHUCCKUI ¥ (PU3MUECKHUI CMBICIIBI TUX OTIepaIUi.
Pematp reoMerpuyeckue 3ajadyd € MCIHOJb30BaHUEM
BEKTOPOB.

PackaaapiBaTh BEKTOp 1O JIBYM HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcnosb30BaTh  CKaIsIpHOE  IMPOMU3BEJIEHUE  BEKTOPOB,

BbIBOAUTDH €I'0O OCHOBHBIC CBOICTBA.
Bbruucaarhb CYMMY, Pa3sHOCTb U CKAJIKIPHOC IPOU3BCACHHUC
BCKTOPOB B KOOpAWHATAX.
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IIpuMeHATH CKaasIpHOE IPOU3BEICHUE [UIA HAXOXKICHHS
JUIVH Y YIJIOB.

JexkapToBBbI JlexkapTOBbI KOOPAWHATHI TOUEK Ha IJIOCKOCTH. OcBauBaTh MOHSATHE NPSIMOYIOJBbHON CHUCTEMbI KOOPJAMHAT,
KOOPAUHATHI Ha|YpaBHEHHE NpSIMON. YIJIOBOM KOA(PQOUIMEHT, TAHIEHC YyIJa |JIeKapTOBBIX KOOPAWHAT TOUKH.
IUIOCKOCTH HaKJIOHA, [TapaJuIeJIbHbIE U NEPIIEHIUKYISIPHbBIE TIPSIMBbIE. HccnenoBath ypaBHEHHE NPSIMOW M OKPYXHOCTU C ONOPOH
9 v) VYpaBHeHue OKpyXHOCTH. HaxokiaeHue KOOpAMHAT TOYEK |Ha BONPOCHBIN ILJIAH.
MepeceyeHmsi OKPY>KHOCTH U MPSMOH. HaxoauTs 1eHTp U paanyc OKpY>KHOCTH 110 €€ YpaBHEHHUIO.
MeTo1 KOOpAMHAT IIPU PEIIEHUU T€OMETPUYECKUX 3a/au. Pemiate 3agaum Ha HaXOXJEHHE TOYEK MEPEeCceUYeHUs
Hcnonb3oBaHue MeTo1a KOOPAMHAT B IPAKTHUECKUX 3a/4a4ax IPSIMBIX U OKPYKHOCTEH C MOMOILIbIO METOa KOOPAMHAT.
Hcnoab30BaTh CBOWCTBA YIIIOBOTO Ko3(dduiirieHTa mpsmon
IpU peuIeHUH 3a4ay, s ONpENeNIeHUs PaclOJIOKEHUs
IPSIMOM.
I[IpuMeHSITH KOOPAUHATHI MIPU PEUICHUH T'€OMETPUUYECKUX U
NPaKTUYECKUX 3a7ad, Ui TOCTPOEHUS MaTeMaTHYeCKUuX
MOJIEJIEH peabHBIX 33/1ad («METOJ KOOPIAMHATY).
IMonb30BaThest  JUII  IMOCTPOEHHS W HCCIEAOBaHUM
M (ppoBEIMU pecypcami.
3HAKOMMTBCS ¢ HCTOPUE Pa3BUTHS T€OMETPUHU
IIpaBuabHbIe IIpaBunbHBIE MHOTOYTOJIBHHKH, BBIYHMCIECHHE HX JJIEMEHTOB. | POpMyJIMpPOBATH omnpenaeseHue MIPaBUIIbHBIX
MHOIOYIOJIbHUKH. (UHCIIO 7T ¥ JAIUMHA OKPYKHOCTH. J[MHMHa Iyru OKPYKHOCTH.|MHOTOYIOJbHUKOB, HAXOAUTH UX JJIEMEHTHI.
Juna Panuannas mepa yria. IMosb30BaThCSl MOHATHEM JUIMHBI OKPYXKHOCTH, BBEAEHHBIM

OKPYKHOCTH U
IVIOIAAb Kpyra.
Boruucienue
IJIoIAael

(84)

[Inomanas Kpyra W €ro »JIEMEHTOB (CEKTOpa U CETrMEHTA).
Brruncnenue miomasneit puryp, BKIIOYAIOMIUX 3JI€MEHTBI Kpyra.

C IIOMOULIBIO IPABUIBHBIX MHOTOYIOJIbHUKOB, ONpeaeJsiTh
YHCIIO 7T, [JUIMHY JYTU U paJlaHHyI0 Mepy yria mo oopasiy.
IIpoBoauTh Mepexoa OT paJuaHHON MEpHhI yriia K IpalyCHON
¥ Ha00OpOT 10 BU3YyaIbHOM OTIOPE.

OnpeaensiTeh IWIOLIAAb Kpyra.

BoiBoauTh (popmyJibl (B rpalyCHOM U pajiuaHHON Mepe) At
JUIMH JyT, IUIOIIA/Ied CEKTOPOB M CETMEHTOB C ONOPOMl Ha
BOIIPOCHBIH IIJIAH.

BoruncasaTy momanu (uryp, BKIIOYAIOIIUX O3JIEMEHTHI
OKpY)XHOCTH  (Kpyra) ¢ ONOpOH Ha  CIPaBOYHYIO

25




UH(OPMAILIHIO.
HaxoauTsp miomaay B 3aa4ax peajibHOM KU3HHU.

JABu:xeHust [ToHATHE O ABMKEHUM TUIOCKOCTH. Pa3oupary  1npumepsl,  WUIIOCTPUPYIOIIME  IOHATHUSA
IVIOCKOCTH [TapannenbHblil epeHoc, MOBOPOT U cuMMeTpust. OCU U LIEHTPBI | IBUKEHUS, LIEHTPOB U OCEH CHMMETPHH.
(6 4) CUMMETpPHUH. @®opMyJHPOBATH ONPEACICHUS MAPALIEIBLHOIO IIEPEHOCa,
[IpocTenmme npuMEeHEHNS B PEILICHUH 3a/1a4. [IOBOPOTAa W OCEBOM CHMMETPUU C BU3YAIBHOW OIIOPOM.
HaxoauThs HENOABMKHBIE TOUKH 110 00pasIry.
HaxoauTh LIEHTPBI U OCH CUMMETPUI IpocTeHuX puryp no
obpasiy.
I[IpuMeHATh MapaJUICIbHBIM IEPEHOC W CHMMETPHIO IpHU
pellIeHrnr TeOMEeTPUUYECKUX 3a/1a4 (pa3ouparh MPUMEpHI).
Hcnoab30BaTh Ui IOCTPOEHUS U MCCIEI0BaHUMN IU(POBBIE
PECYPCHL.
IToBTOpEHME, [ToBTOpEHNE OCHOBHBIX MOHITHH W METOJOB KypcoB 7—9|OmnepupoBaTh MOHATHAMHU: QHUTypa, TOUYKA, MpsMasi, Yro,
00001eHMe, KJIacCOB, 0000IIEHNE U CUCTEMAaTH3aLus 3HAHUH. MHOTOYI'OJIbHUK, PpaBHOOEIPEHHBII W  PaBHOCTOPOHHUI
cucremaTu3amust | [Ipocreiiime reomerpuueckue (GUIypbl M HMX CBOMCTBA. | TPEYTOJbHMKH, MPSIMOYIOJbHBIM TPEYroJIbHUK, MeJINaHa,
3HAHUI W3mepenne reoMeTpuYeCKUX BEITUYHH. OuccekTpuca M BBICOTa TPEYTrOJbHUKA, MapajjiesorpaMM,
(7 9) TpeyroybHUKY. poMO, TPSMOYrOJIbHUK, KBAApaT, TpaIenus; OKPYKHOCTb,

[TapannensHble U NEPIEHIUKYISIPHBIE IPSIMBIE.
OkpyXHOCTh U Kpyr. ['eomeTpuyeckre MOCTpOEHUA. YTJbl B

OKPY)KHOCTH.  BriucanHpie W ONHUCAHHBIE  OKPYKHOCTH
MHOTOYTOJIbHUKOB.

[Ipsimast u OKPYXHOCTb.

YeThIpEXYTroIbHUKM. Bnucanusie u ONUCaHHbBIC
YEThIPEXYTOJIbHUKHU.

Teopema IIudaropa u Havana TpuroHomeTpuu. Pemenue oommx
TPEYroJIbHUKOB.

[IpaBUsIbHBIE MHOTOYT'OJIBHUKHU.

IIpeobpazoBanus IJIOCKOCTH. JIBroKeHus. ITonoOwue.
Cummerpus.

ITnomans. Brerunciaenne 1iomane. Ihmomaan moa00HBIX

KacaTelibHasl, paBEHCTBO U Moj00ue GuUryp, TpeyroJbHHKOB;
NapajuieIbHOCTh M MEPICHIUKYIIIPHOCTh  MPSIMBIX, yrOJl
MEXIy TPSIMBIMH, CHMMETPUS OTHOCHUTEIBHO TOYKH U
OpsIMO#; JUITMHA, PACCTOSIHUE, BEIMYMHA YIiia, IUIONIA/b,
nepumMeTp.

HUcnoan3oBare  ¢opmynasl: INepumMeTpa U IUIOIAAU
MHOTOYTOJIbHUKOB, JUTMHBI OKPYXHOCTH W IUIOIIAJW Kpyra,
00BEMA MTPSIMOYTOJIBHOTO MapasuIeeuIe/ia.

OmnepupoBaTh NOHSATHSAMHU: IPSAMOYrOjbHas  cHCTEMa
KOOpJIMHAT, BEKTOpP; MCIOJb30BATh OSTH TMOHITHUS IS
MPEJICTAaBICHNUS JaHHBIX W PEUIeHHs 3a/lady, B TOM YUCIE U3
JIPYTUX y4eOHBIX TPEIMETOB.

Pemiath 3agaum Ha TIOBTOPEHHE OCHOBHBIX TIOHATHH,
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¢buryp.
JlexapTOBBI KOOPAMHATBI HA MIJIOCKOCTH.
BekTopsl Ha IIIIOCKOCTH.

HIJUTIOCTpaluioO CBs3E MCXKIY PAa3/IMYHbIMH YaCTsAMHU KypcCa.
B]:Iﬁl/lpaTb METOa I PCIICHHA 3aaa1u.
Pemars 3agauun u3 MMOBCEAHEBHOM JKHU3HH.

TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA «<BEPOATHOCTDb U CTATUCTHUKA»

9 kiacc (He meHee 34 4)

Ha3zBanue
pasaesa (TeMbl)
(4ucs0 4acoB)

OcHoBHOE conepxaHue

XapakTepucTHKA eI TeJIbHOCTH 00y4al0IIUXCs

IToBTOpPEHUE
Kypca 8 kiacca
(49)

[IpencraBnenue  maHHbIX.  OmnmMcaTenbHas  CTaTUCTHKA.
Omneparuu Haj coObITHAMU. He3aBUCHMOCTE COOBITHIA.

IHoBTOPSATH U3Y4YEHHOE
3HAHU.

Pemartp 3aaun Ha IPEICTaBICHUE U ONKMCAHUE TAHHBIX.
Pemarr, 3amaum  Ha  HAXOXKIEHUE  BEPOSTHOCTEH
00BEIMHEHUSI M TIEpEeCeUeHUs COOBITUHA, B TOM YHCIIEC
HE3aBUCHUMBIX, C  HCIIOJIb30BAaHUEM  T'papHUIECKUX
MIPE/ICTABJICHUH M IepeBa CIIy4aifHOTO OTIBITA.

PemaTh 3agaumM Ha MEpeYUCICHUE KOMOWHAIUK (4ucia

U BBICTPAUBATh CHCTEMY

MEePECTAaHOBOK, YHWCJIA COYETAaHUM), Ha HaXOXKJICHUE
BEPOSITHOCTEH COOBITUI c MIPUMEHEHUEM
KOMOMHATOPUKH, B TOM UYHCJIE€ C HCIOJb30BAHUEM

TPEYIr'OJIbHUKA ITackans

JIEeMEHTBI
KOMOMHATOPUKH
(4 1)

KomOunatopHoe mpaBuino yMmMHOkeHusa. llepecTaHOBKH.
@®akropuan. CoueraHuss U 4ucIO coyeTaHu. TpeyroabHUK
[Mackans. [IpakTuueckas pabota «BerurcneHue BeposiTHOCTEN
C HCMOJBh30BaHMEM KOMOWHATOPHBIX (PYHKIUN SIEKTPOHHBIX

OcBauBath Ha  0a30BOM  yYpOBHE  IIOHATHA.
KOMOMHATOPHOE MPaBUJIO YMHOXKEHHS, YHNOPSAIOUYEHHAs
napa, Tpoilka OOBEKTOB, IEpecTaHOBKa, (hakTopual
qucila, COYETAHUE, 4YHUCIO COYETAaHUH, TpPEyroJIbHUK
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TaOJIULD.

ITackans.
Pemars npocreiimme 3agayM  Ha  I[IEPEUYUCIICHUE
YHOOPSAOYEHHBIX nap, TPOEK, MEPEYNCIICHHE

NEPECTAHOBOK M COYETAaHWUH DIIEMEHTOB PAa3IUYHBIX
MHOXECTB (110 00pa3iry).

Pematy mpocreiimme 3axauyM Ha IPUMEHEHHUE 4YHCIIA
codeTaHuii B anredpe (CokpaméHHOe YMHOKEHUE, OMHOM
HeroToHa) (¢ HanpaBsAoLIEH TOMOILBIO).

Pemiath, mnpuMeHsiA KOMOWHATOPHKY, 3agadd Ha
BBIUMCIIEHUE BEPOATHOCTEH, B TOM YHCIIE C TIOMOIIBIO
AIIEKTPOHHBIX TaOJMI] B XOJ€ MPaKTHUYECKOH paldoThl (C
BHU3yaJbHOW OTIOPOiA).

I'eomerpuueckas
BEPOATHOCTH
(49)

I'eomerpuueckas BeposTHOCTh. CiyyaliHbI BBIOOP TOUKH U3
(burypsl Ha INIOCKOCTH, U3 OTPE3Ka, U3 TyI'd OKPYKHOCTH.

OcBauBaTh NMOHSITHE TEOMETPUIECKOI BEPOSITHOCTH.
YuyacTBoBaTHL B O00CYXKIEHHH pelleHMs 3a/a4M Ha
HAX0X/IEHUE BEpPOSITHOCTEH B OMNBITaX, MPEICTaBUMBIX
KaK BBIOOp TOYEK M3 MHOTOYrOJIbHUKA, Kpyra, oTpeska
WM TyT'H OKPY>KHOCTH, YUCIIOBOTO MPOMEKYTKA

HUcnbiTanus
bepuy/uiu
(6 9)

UcnwiTanume. Ycnex u Heymada. Cepusi HCHOBITAaHUN /10
nepporo ycnexa. HMcnbeitanus bepuymnu.  BepositTHocTH
coObITHH B cepun ucnblTanuii bepuymm. Ilpaktuueckas
pabota «Vcnbitanus beprysmm.

OcBauBaTh Ha 02a30BOM ypPOBHE NMOHSITUS. UCIBITAHUE,
3JIEMEHTApPHOE COOBITHE B UCIIBITAHUH (YCIIEX M HEy/la4a),
cepus UCHBITAaHUM, HACTYIUICHME IIEPBOrO  ycrexa
(neymaum), cepust ucnbiTanuii bepuymu.

Pemars nmpocreiimume 3agauM Ha  HAXOXKJICHUE
BEPOSITHOCTEH COOBITHI B CEPUU HCIBITAHUI /10 MIEPBOTO
ycrexa, B TOM 4Yucie ¢ MpuMeHeHHeM (OpMYIbl CyMMBbI
FEOMETPUYECKON MPOrpeccuu (C OMopoi Ha CIPABOUYHYIO
nHpopMaIn).

Pemate mpocreiilime 3agauM  Ha  HAXOXKJIEHUE
BEPOSITHOCTEH  3JIEMEHTApHBIX COOBITHM B  CEepUU
ucnbplTaHui bepHymnM, Ha HaxoXkJeHHE BEPOSITHOCTU
OTIPENENIEHHOTO 4YKCIa YCIEXOB B CEPUHM  HCIBITAHUNA
bepHymu (¢ Bu3yanbHOi onopoii).
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H3yuars B X01€ NpaKTH4YecKOii padoThl, B TOM YHCIIE C
MOMOIIBIO TU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTHU B
cepuu ucnbITaHui beprymm

Cayuaiinas
BeJIHYNHA
(69

CnyyaiiHast BeJMYMHA W PACHpPENEICHHE BEPOSITHOCTEM.
Maremarnueckoe OXHMJAHME W JHUCIEPCHS  CIy4auHOHN
BenuuMHbL. [IpuMepbl MaTeMaTHYeCKOro OXHJIAaHUS Kak
TEOPETUYECKOIO CPETHEr0 3HAYCHUSI BEIMYMHBI.

[lonsTve o  3akoHe  Oonbmiux  uucen.  M3mepenue
BEPOSATHOCTEN € NOMOILIBIO 4YacToT. [IpuMmeHeHune 3akoHa
OOJIBIINX YHCEI.

OcBouth Ha 0a30BOM YpOBHe NOHATHS: CIy4alHas
BEJINYMHA, 3HAYECHUE CIIy4aiiHOU BEJINYUHBI,
pacnpeneneHne BEpOITHOCTEM.

HN3yyathr u o00Cy:KaaTh NpUMEpbl JUCKPETHBIX U
HENpPEPBIBHBIX CIIyYallHbIX BEIMUYUH (POCT, BEC YETIOBEKA,
YUCIIEHHOCTh ~ HACEJIEeHMS, apyrue M3MEHYMBBIE
BEJIMYMHBI, pacCMAaTpPUBABLIMECS B Kypce CTAaTUCTUKH),
MOJENbHBIX  CIy4YalHBIX BEJIMYMH, CBS3aHHBIX CO
CIydallHbIMU ombITaMU (OpocaHWe MOHETBHI, HTpalIbHOMN
KOCTH, CO CITy4ailHbIM BBIOOPOM U T. I1.).

OcBauBath Ha  0a30BOM  YpOBHe  IOHATHA:
MaTE€MaTHYECKOE OYKHUJAHUE CIIy4alHOW BEIWYMHBI Kak

TEOPETHUYECKOE cpenHee 3HaYCHHUE, JHCTIEPCHUST
CIIyJaifHOW BEJTMYMHBI KaK aHAJIOT JUCIIEPCUU YUCIOBOTO
Habopa.

Pemate 3ajaum Ha BBIUYHCICHHE MAaTEMaTHYECKOIO
OXUJAHUSI U JUCIEPCUM  JTUCKPETHOM  CIy4aillHOM
BEJIMYUHBI 110 33JJAHHOMY PacIpeesCHUI0, B TOM YHUCIIE
3aja4, CBSI3aHHBIX CO CTpPaxOBaHUEM M JioTepesMu (c
HAIPAaBJIAIOIIEH TOMOMIBIO).

3HAKOMHUTBCSI C MaTEeMaTHYECKUM  OXHUJAHHEM U
JUCIIEpCUEll HEKOTOPBIX paclpeiesieHuil, B TOM YHCIe
pacupeneneHusl CIy4ailHOM BEJIMYUHBI «YUCIIO YCIIEXOB»
B CEpUM UCbITaHuN bepHyiu.

H3yuars yacToTy COOBITHS B  MOBTOPSIOIIUXCS
CIIy4aillHBIX OIbITaX KaK CIIy4ailHyIO BEJINYUHY.
3HAKOMHUTBCS C 3aKOHOM OoJsiblIMX uucen (B Qopme
bepuymnin): mnpu OONBIIOM YHCIE OMBITOB YacTOTa
coObITHS OJM3Ka K €r0 BEPOSTHOCTH.
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Pemath 3amaum  Ha UW3MEPEHUE BEPOATHOCTEH C
MOMOIIIBIO YacTOT (C HAMPABJISIFOIIEH TOMOIIBIO).
OO6cy:xknaTh  poib  3aKOHA  OOJBIIMX  YHUCET B
000CHOBaHHMHU 9aCTOTHOTO MeToza MU3MEpEHUs
BEPOSITHOCTEM.

OO6cyxk1aTh 3aKOH OOJBIIMX YHUCET Kak IpOsBIECHUE
CTaTUCTHYECKOW YCTOMYMBOCTH B U3MEHUMBBIX SIBICHUSX,
pOJIb 3aKOHA OOJBIIMX YHCEN B TMPHUPOJIE U B KHU3HH
YeNoBeKa.

O0o001meHne,
KOHTPOJIb
(10 v)

[IpencraBnenne  manHbix.  OmnmcaTenbHas  CTaTHCTHKA.
BepostHocTh CIIy4alHOTO COOBITHS. DJIEeMEHTHI
koMmOuHaTopuku. CirydaifHble BETUIUHBI U pacpeieTICHUsI.

[MoBTOpPSAITH H3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUI.

PemaTh 3a1aum Ha IPEICTABIICHUE U ONTMCAHWE JTAHHBIX.
Pematp 3agauM  Ha  HAXO0XJCHHUE  BEPOATHOCTEH
COOBITHI, B TOM YHCJIC€ B OIBITAX C PABHOBO3MO>KHBIMH
AJI€MEHTAaPHBIMHU COOBITHSMH, BEPOSITHOCTEH
00bEIMHEHUSI W TepeceueHuss COOBITHI, BBIYHCIATH
BEPOSTHOCTH B  OMBITaX C CEPUSIMH  CIy4alHBIX
HCIIBITAHUH
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