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Pabouast mporpamma 1o ydeOHOMY mpeamery «Maremarukay (0a30BbI  YPOBEHb)
(mpenmetHast obmacte «Marematnka W uH(OpMaTHKa») (Iajiee COOTBETCTBEHHO — IIPOrpamMma
[0 MaTeMaTHKE, MaTeMaTHKa) BKIIOYACT MOSCHUTEILHYIO 3alIUCKY, COACp)KaHHUE OOYdeHUs,
IUITAaHUpYEMbI€ PE3YJbTaThl OCBOCHHS IPOrPaMMBI 10 MaTEMAaTHKE, TEMATHYECKOE TNIAHUPOBAHHE.

IHHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo wMaremartuke s oOywaromuxcss 5-9 kmaccoB pa3paboraHa Ha
ocaoBe ®I'OC OOO. B mporpamme nmo maTeMaTUKE y4TEHbI Uieu U mojoxkeHus Konunenuu
pa3BUTHs MaTeMaTHYECKOro oOpa3oBaHus B Poccutickoit deneparmm.

[IpeameroM MaTeMaTUKU SABISIIOTCA (DyHIAMEHTAJbHBIE CTPYKTYpHlI HAllero Mupa —
IIPOCTPAHCTBEHHBIE b opmbI u KOJINYECTBEHHBIE OTHOIIECHHUS (ot IIPOCTEHIINX,
YCBaMBaeMbIX B HEIOCPEJACTBEHHOM OIBITE, A0 JOCTAaTOYHO CIIOKHBIX, HEOOXOIMMBIX IS
pa3BUTHUSI HAYYHBIX M HPHKIAIHBIX Heil). MaremaTndyeckue 3HaHHS O00ECICYMBAIOT MMOHMMAaHHE
IIPUHLMIIOB  YCTPOMCTBA M MCIHOJIB30BaHUSA  COBPEMEHHOM  TEXHUKH, BOCHPHUATHE H
MHTEPINPETALUIO COLUATBHON, SKOHOMUYECKOU, MOMUTHYECKOH UH(OpMAIMK, Aal0T BO3MOXKHOCTh
BBIIIOJHATh PACYETBI W COCTABIATH AITOPUTMBI, HAXOAUTb U MPUMEHSTH (OPMYIbI, BIAJETh
NPAaKTUIECKUMHU MPUEMAMH T€OMETPHYECKUX M3MEPEHH W TOCTPOCHUH, 4YHMTaTh WH(POPMALHIO,
IpPEJCTAaBICHHY0 B BHJAE TaOiMl, JuarpaMM W Irpa@ukoB, KUTb B  YCIOBHSX
HEONpEeAEeNEHHOCTY U IOHMMAaTh BEPOSITHOCTHBIN XapakTep ClIydalHbIX COOBITHIM.

W3ydenne wmaremaTuku  (QopmMupyer |y  OOy4aroLUMXCs  MaTeMaTHMYecKUl  CTHIIb
MBILIEHMS], IPOSBISIONIMICS B ONpeneIEHHbIX YMCTBEHHBIX HaBblkax. OOydaromuecs OCBaUBaIOT
Takhue TpUEMBI M  METOAbl MBINUICHUS, Kak MHIYKUUS M JeAyKIus, oOoOiieHue u
KOHKpEeTH3allis, aHajiu3 M CHUHTe3, Kiaccu(uKalMs M CUCTeMaTu3alus, abCcTparupoBaHUE U
a"Hajorusd. OOBEKTHI MaTeMaTHYECKMX YMO3aKJIIOUEHHUI, TpaBWia HX KOHCTPYMPOBAHUS
pacKpbIBalOT  MEXaHW3M  JIOTUYECKHUX  IOCTPOECHUH, CHOCOOCTBYIOT BBIPAaOOTKE  YMEHHUS
¢dbopmynupoBaTh, OOOCHOBBIBaTH UM  JIOKa3blBaTh  CYXKJEHHMS, TEM CaMbIM  DPa3BHUBAIOT

JIOTHYECKOE MBIIIICHUE. N3yyenune MaTeMaTUKH oOecnieunBaer  (HOpMUPOBAHUE
QITOPUTMUYECKOM KOMIIOHEHTBl MBIIIJICHUS W BOCIUTAaHUE YMEHUH JEHCTBOBATH o
3aJIaHHBIM AITOPUTMAM, COBEPILIEHCTBOBATH W3BECTHBIE M KOHCTPYMPOBATh HOBbIE. B

Ipolecce pelIeHus 3a/1a4 — OCHOBOM ydeOHOM JAesTeIbHOCTH Ha YPOKaX MaTeMAaTUKU — Pa3BUBAIOTCS
TBOpUYECKass W TMPUKIAAHAS CTOPOHbI MblUIeHUA. OOydyeHune MaTemMaTHKe AaéT BO3MOXKHOCTD
pa3BUBaTh y OOYyYaloOIIMXCS TOYHYIO, pallMOHAJbHYH0 M HH()OPMAaTUBHYIO pEuyb, YyMEHHE
orOupaTh Hamboyee TMOAXOAIINE S3BIKOBBIE, CHMBOJWYECKHE, Tpaduueckue CcpeiacTBa s
BBIPAXKEHUSI CYKICHUH M HATJSIIHOTO UX MPEACTaBICHUS.

[Ipy wm3yuyeHMM MaTeMaTUKHU OCYLIECTBISETCS OOllee 3HAKOMCTBO C METOJaMH
IIO3HAHUA HeﬁCTBHTeHBHOCTH, OpeaACTaBICHUAMH O IMPEAMECTE H METOAAX MATEMATHUKH, HX
OTJIMYUM OT METOAOB JPYrHX €CTeCTBEHHbIX M TYMaHUTApHBIX HayK, 00 OCOOEHHOCTSX
IMPUMCECHCHUA MAaTCMAaTUKHU JJI PECIICHUA HAYYHBIX U IIPUKIIAAHBIX 3a71a4.

[TproputeTHRIMH LEISIMU OOYYEHHUsSI MaTeMaTuke B 5—9 Kiaccax SBISIOTCS: (POPMHPOBAHHE
HECHTPAJIBHBIX MAaTEMATHUYCCKUX MOHATHI (‘-II/ICJ'IO, BCJIMYMHA, TCOMCTPUYICCKAs q)nrypa, NEpeMCHHaAsA,
BEPOSTHOCTh,  (YHKIHMSA),  OOECHNEUMBAIOIIMX  TPEEMCTBEHHOCTb M IEPCIEKTUBHOCTD
MaTeMaTU4YeCcKOro 00pa3zoBaHMs 00yJarOIIXCs;

HOoABEACHNE OOYYalOIMXCsl HA JOCTYIIHOM JUII HUX YPOBHE K OCO3HAaHHMIO B3aHMMOCBS3H
MaTeMaTUKH ¥ OKPY)KAIOUIETO MHpA, IOHMMAaHWE MaTEMAaTHKH KaK dYacTH OOMIeH KyIbTyphl
YeJI0BEYECTBA,

pa3BUTHE  MHTCIUICKTYaIbHBIX M TBOPYECKHX  CHOCOOHOCTEH  OOyJaromuxcs,
MO3HaBaTEILHOM AKTUBHOCTH, HUCCJIICAOBATCIbCKUX YMCHHﬁ, KPUTUYHOCTU MBIIIJICHUSA, MHTCPECA K
U3Y4CHUIO MaTEeMaTHKH;

¢dopmupoBanue (PyHKIIMOHANBHOW MaTeMaTHYeCKOW T'pPaMOTHOCTH: YMEHHs Paclo3HaBaTh
NPOSIBJICHUS! MAaTEMaTHYECKUX IOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEH B PEAbHBIX >KU3HEHHBIX



CUTYallUsIX M TpPU M3YUYEHHHM JAPYTUX Y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH H
3aKOHOMEpHOCTEH, (opMynupoBaTh HX Ha S3bIKE MAaTEMATUKH U CO3/1aBaTh MaTeMaTHYECKHE
MOJIETIM, TPUMEHATb OCBOCHHBI MaTEMAaTHUYECKUH ammapar A PELICHHs IPAKTUKO-
OPUMEHTHPOBAHHBIX  33Ja4, MHTEPIPETUPOBAThH U OLICHUBATh MOJIyYE€HHbBIE PE3YJIbTATHI.

OCHOBHBIE JIMHUU COJIEPXKAHUS IIPOTrPaMMBbI 10 MateMaTuke B 5—9 knaccax: «Hucna u
BBIYHCIICHUSY, «Aurebpay («AnreOpanyeckue BbIPOKCHHS», «YPaBHEHHS |
HepaBeHCTBay), «DyHkHny, «['eomerpusi» («I'eomerpudeckue GUrypbl ¥ KX CBOHCTBAY,
«/3MepeHne TeOMETPHUYECKHX BEIMYHHY»), «BeposTHOCT, M cTaTUCTHKay. JlaHHBIC JTUHUN
Pa3BHBAIOTCS MapauIeJIbHO, KaKIass B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OTHAKO HE
HE3aBUCUMO OJ(HA OT APYIOi, a B TECHOM KOHTAKTE U B3aUMOJECHCTBUMU.

Conmepxanue mporpaMMbl IO MaTeMaTHKE, pachnpeaeiéHHOe I0 ToaaM oO0ydeHwHs,
CTPYKTYPHUPOBAaHO TakuM o0Opa3oM, YTOObI KO BCEM OCHOBHBIM, MPHUHIMIHAILHBIM BOIPOCaM
oOydarorecss 0Opamanich HEOJHOKPATHO, YTOOBI OBJIAJCHUE MATEMATUYECKUMU TOHATHAMU U
HAaBbIKAMU  OCYIIECTBIISJIOCH ~ IOCNIEAOBATENbHO M IOCTYMATENbHO, C  COOJIIOJIEHUEM
IpPUHLMIA  [PEEMCTBEHHOCTH, A  HOBbIE 3HAHMS BKJIIOYAIMCh B  OOIIYIO  CHUCTEMY
MaTEeMaTHYeCKUX TMPEACTaBICHUN 0Oydarolmuxcs, paciupss U yrayonss e€, oOpaszysi MpouYHbIe
MHO’KECTBEHHbBIE CBS3H.

B pamkax npodopueHTanuu B cojaep)kKaHHE Y4eOHOro MpeIMeTa BHECEHBI CIIEIYyIOIne
TeMbl: 5 Kiacc «MaTeMaTruka-BaxHasi 00JIaCTh MPAKTUYECKOU AesTenbHOCTH yenoBeka. C3 DMU.
Camapckuil 3aBOJ| 3JIEKTPOMOHT@)XXHBIX H3JENHU» 6 Kiacc «3HAKOMCTBO C T'€OMETPUYECKUMHU
TenaMu: UWIuHAp, Kouyc, map. 3uT 3aBog umenu A.M. TapacoBa» 7 kmacc «lIpeamersi
OKpYyXarollend cpeapl KOHMYECKOH, ImHapuudeckol u cdepuyeckoit dopmbl. CII3 u T'TI3-9.
Camapckuit HOAIINITHUKOBBIN 3aBOJY, 8 KJ1acc
«Mcnonp30BaHMEe ypaBHEHUI W HEPABEHCTB B OINHMCAHMM peaJbHbIX cHUTyauuid. ABTOBA3.
Bomkckuii aBTOMOOMIIBHBIN 3aBO», 9 Kiace «Beruncienue miomaseil. [IpuMenenne nomy4eHHbIX
3HAHUU B KU3HU. Bomkckas kapToHHas MaHy(}aKkTypa»

B coorBerctBun ¢ ®I'OC OOO wMaremaTuka sBISETCS O0S3aTElNbHBIM  Y4€OHBIM
MpeIMeTOM Ha YpPOBHE OCHOBHOTO o0Omiero ooOpazoBanusi. B 5-9 kmaccax maremaTnka
TPAJUIIMOHHO H3YydaeTCcsi B paMKax CJIEAYIONIMX YJeOHBIX KypcoB: B5—6 Kiaccax — Kypca
«Matematukay, B /-9 kimaccax — KypcoB «AnreOpa» (BKJIIOYAs AJIEMEHTHI CTATUCTUKH U TEOPUHU
BeposiTHOocTel) U «['eomerpusin. [lporpammoii 1o MaTeMaTHKE BBOJUTCS CAMOCTOSITEIHHBIN
y4eOHbII Kypc «BeposTHOCTb U CTAaTUCTHKAY.

OOmiee YKMCIO 4YacoB, PEKOMEHIOBAHHBIX JUII  W3y4eHUs: MaTteMaruku  (0a30BbIit
yYpOBEHb) HA YyPOBHE OCHOBHOTrO obOmiero obpasoBanmsi, — 952 waca: B 5 xmacce — 170
vacoB (5 gacoB B Heneno), B 6 kimacce — 170 gacos (5 yacoB B Hememo), B 7 kiaacce — 204 daca (6
yacoB B Henemo), B 8 kimacce — 204 yaca (6 wacoB B Hememo), B 9 kimacce — 204 yaca (6 vacos
B HEZIEITO).



INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA
W3yyenne mareMaTHKU Ha YpOBHE OCHOBHOTO 00Iero oOpa3oBaHHs HampaBiIeHO HA
JOCTHKCHHE OOYJAIOIIMMHUCS JINYHOCTHBIX, METANPEAMETHBIX W MPEIMETHBIX
00pa30BaTEIbHBIX PE3YJIbTATOB OCBOCHHS Y4€OHOTO MpeIMETa.

JIMYHOCTHBIE PE3YJIbTATbBI
JInmuHocTHBIE pe3yJabTaTbl OCBOEHUS IpOrpamMMbl o MaTeMaTHKe
XapaKTEepU3yIOTCS:

1) maTpuoTnyeckoe BOCIUTAHHUE!

NPOSBICHUEM HHTEpeca K IMPOLLIOMY M  HACTOSAUIEMY POCCHICKOM  MaTEMaTUKH,
LICHHOCTHBIM  OTHOLIEHWEM K  JIOCTHXKEHUSM POCCHUMCKHX MATEMAaTHMKOB M  POCCUICKOH
MaTeMaTUYeCKOM IIKOJbl, K MCIOJIb30BAaHUIO 3THX JOCTHKEHUH B APYTMX HAyKax W MPUKIATHBIX
chepax;

2) rpakIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE!

FOTOBHOCTBIO K BBINOJHEHUIO OOSI3aHHOCTEH TIpakJaHWHA U peaJu3alMd €ero Ipas,
MpEICTaBJICHUEM O MAaTeMaTHYeCKHMX OCHOBaX  ()YHKIIMOHHPOBAHUS  PA3NUYHBIX CTPYKTYD,
SBJICHUH, MpoLeAyp TpakIaHCKOro oOIliecTBa (HampuUMeEp, BBIOOPHI, ONPOCHI), FOTOBHOCTBIO K
OOCYXKICHHIO JTHYECKHX TMpOOJEeM, CBSI3aHHBIX C TMPAKTUYECKUM NMPUMEHEHHEM JOCTHKEHUMN
HayKHd, OCO3HAHHWEM BAXKHOCTH MOPAJIbHO-3TUYECKUX IIPUHIUIIOB B JESITEILHOCTH YYEHOTO;

3) Tpy/noBOE BOCTIUTAHHE:

VCTaHOBKOW Ha aKTHBHOE y4acTHE B PEIICHHW IPAKTHYECKUX 3a/1ad MaTeMaTH4ecKOi
HAIpPaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MATEMAaTHYEeCKOro OOpa3oBaHUS Ha IPOTSHKEHHHM — BCEi
KH3HU IS YCIEIIHOM  MPOQECCHOHATBHON JEATEABHOCTH W PasBUTHEM  HEOOXOIUMBIX
YMEHUH, OCO3HaHHBIM BBIOOPOM U IOCTPOEHUEM WHIUBUAYAIbHON TPAEKTOPHUH O0Opa3oBaHMs
M OKH3HCHHBIX IUIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEA;

4) 3cTeTnYecKoe BOCIIMTAHUE:

CrnocoOHOCTBI0O K OSMOIMOHATBHOMY M AICTETUYECKOMY BOCHPHATHIO MaTeMaTHYEeCKHX
00BEKTOB, 3a7ad4, peueHunid, paccykIeHuu, YMEHHIO BUJCTh MAaTEMAaTHYECKHUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT 0 MO3HAHMSI:

OpHEHTalMEeH B JeITEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HaYUHBIX MpeICTaBIECHUH 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHsS 4YeNOBEKa, MPHUPOJAbl M  0OLIecTBa, IOHUMAaHUEM
MaTeMaTHYeCKO HayKu Kak c(epbl YelIOBeUeCKOM eATeNbHOCTH, 3TAllOB €€ pa3BUTUA U
3HAQUMMOCTU Ul DPA3BUTUS LUBWIM3ALUU, OBJAJACHUEM S3BIKOM MAaT€MaTUKU U
MaTeMaTHYeCKOW KYIbTYpOW KaK CpEICTBOM IIO3HAHMS MUPA,

OBJIAJICHUEM MPOCTEUIINMH HAaBBIKAMHU UCCIIEN0BATEIbCKON JEATEIbHOCTH;

6) ¢pusnyeckoe Bocnuranue, GopMHPOBaAHUE KYJIbTYPhI 310POBbS H YMOLHOHAILHOI 0
0JI1arONmoJIy4usi:

TOTOBHOCTBIO MPHUMEHSTh MaTeMaTHYeCKue 3HaHHUSI B MHTEPECax CBOETO 3J0POBbs, BEACHUS
3I0pOBOrO 00pa3a >KM3HU (340pOBOE MUTAaHUE, COATAHCHPOBAHHBIA PEXHM 3aHATHH M OTIBIXA,
perynsipHas (u3uveckas aKTHUBHOCTb), CHOPMHUPOBAHHOCTHbIO HaBblKa pediexkcuu, MpU3HAHHEM
CBOEro mpaBa Ha OMIMOKY M Takoro >K€ IpaBa JPYroro 4ejioBeKa,

7) 3K0JOrHYeCcKoe BOCIIUTAHHE!

OpHCHTAIlMEell Ha MPUMEHCHHE MAaTEMAaTUYeCKMX 3HAHUW JJIS peIieHHs 3ajad B 00J1acTH
COXPAHHOCTU OKPYXKAIOIICH CPeJibl, TUIAHMPOBAHUS MMOCTYIKOB M OLICHKUA X BO3MOYKHBIX
MOCIEACTBUIM I OKPYXKAroIled Ccpeasl, OCO3HAHMEM TJI00ATbHOTO XapaKTepa SKOJIOTHIECKUX
npo0seM U myTel uX pelieHus;

8) amanTamus K W3MEHSIIOIIMMCS YCJIOBHSM CONMAJIBLHOH W TPHPOIHOW cpenbl:



TOTOBHOCTBIO K JEHCTBHSIM B YCJIOBUSAX HEOMNPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIETEHTHOCTA 4Yepe3 IMPaKTUYECKYI0 JeATeIbHOCTb, B TOM UHCIE YMEHHUE YYUTHCA Y
OpYruX JoJed, NpHoOpeTaTh B COBMECTHOW JEATEIbHOCTH HOBbIE 3HAHHWS, HAaBBIKH H
KOMIIETEHIIMH U3 ONbITA JPYTHUX;

HEOOXOAMUMOCTHI0O B (OPMHPOBAHMHM HOBBIX 3HAHUM, B TOM 4YHcIe (POPMYIHpPOBaTh HJEH,
MOHATHUS, TUIOTE3bl 00 OOBEKTAaX M SIBICHHUSIX, B TOM 4YHCJIE paHee HE HU3BECTHBIX, OCO3HABATH
neUIUTHl COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEW, MJIaHUPOBATh CBOE pPa3BUTHUE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYAllMIO, BOCIHPUHUMATH CTPECCOBYIO CHUTYAIUIO
KaK BBI30B, TpPEOYIOIIUN KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMble pEIICHUS U JeHCTBUS,
bopMynHpoBaTh U OLEHUBATh PUCKU U MOCIEACTBUS, (HOPMUPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3YJIbTATbBI

B pesynprare OCBOEHHsS HIpOrpaMMbl [0 MaTeMaTHKE HAa YpPOBHE OCHOBHOIO OOLIEro
oOpasoBaHuss y oOywaromerocss Oyayr  cGOpPMUPOBAHBI  METallPpEIMETHBIE  PE3YJIbTAaTHhI,
XapaKTepHu3yroLecs OBJIa/ICHUEM YHUBEPCAIbHBIMU II03HABaTEIbHBIMU JeWCTBUSIMH,
YHUBEPCAJIBbHBIMH, KOMMYHUKATUBHBIMU  JEHCTBUSMH W  YHUBEPCAJIBHBIMH  PETYISTHBHBIMU
IEUCTBUSIMU.

ITo3naBaTe/IbHBbIC YHUBEPCAJIbHBI € y4eOHbIE JeiCTBUA
Ba3oBble joruyeckue qeicTBus:

BeIABIAT M XapakTepu3oBaTh CYLIECTBEHHbIE  INPH3HAKM MaTeMaTHYeCKHMX OOBEKTOB,
MOHATUH,  OTHOWIIEHWA  MEXIy  TNOHATHAMH,  (HOpMYIHpPOBaTH  ONpPEICNICHUS  IOHSITHIA,
YCTaHABIMBAaTh  CYIIECTBEHHBIH  MpHU3HAK  KJIacCU(pHUKAIMM, OCHOBaHMs s 0O0OOIIEHUS U
CPaBHEHMsI, KpUTEPHUHN ITPOBOJMMOIO aHAJIN3a,;

BOCIIPUHUMATb, (POPMYIUPOBATh U MPEOOPA30BBIBATH CYXKJICHHS: YTBEPAUTEIbHbIE

OTpHILIaTeIbHbIC, €IMHUYHBIC, YACTHBIE U O0ILIKE, YCIOBHBIE;

BBIABISITH MAaTE€MaTUYeCKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M M TNPOTUBOpEUHs B akTax,
JAHHBIX, HAOJIIOJIEHUAX U YTBEPXKICHUX, IPEUIaraTbKpUTEpUH 7Sl BBIABICHUS 3aKOHOMEPHOCTEN U
IIPOTUBOPEYUH;

JIeJ1aTh BBIBOJIBI C UCIIOIb30BAaHUEM 3aKOHOB JIOTHKH, 1€IYKTUBHBIX U WHAYKTUBHBIX
YMO3aKJIFOYEHUN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;

pa30uparh J0Ka3aTeIbCTBA MATEMATUICCKUX YTBEP)KACHUH (MPsIMbIe ¥ OT IPOTUBHOTO),
IPOBOAMTH  CaMOCTOSITEIBHO  HECJOXHBIE  JOKa3aTeNbCTBAa MaTEMAaTUYECKUX (DaKTOB,
BBICTpanBaTh AapryMEHTAllMI0, IPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, 00OCHOBBIBATD
COOCTBEHHBIE PACCYKICHHUS;

BBIOMpATh CHOCOO perieHus yueOHOW 3amaud (CpaBHHBaTh HECKOJIBKO BapHAHTOB PEICHHS,
BBIOMpaTh HanOoJee MOIXOAAUIMN C YYETOM CaMOCTOSATENBLHO BBIJICIICHHBIX KPUTEPHER).

Ba3oBble ucciienoBaTe/ibCKue TeiiCTBUSA:

Hcnonmp30BaTh BOIPOCH KaK HWCCIIEIOBATEIBLCKUH WHCTPYMEHT ITO3HaHUSA, (OPMYIUPOBATH
BOMPOCH], (DUKCHPYIOIIKME MPOTHBOpEYHEe, MPOOIeMY, CaMOCTOSTEIbHO YCTaHABIWBAThH HCKOMOE U
naHHOe, (OPMHUPOBATH THUIIOTE3Y, apryMEHTHPOBATH CBOIO IMO3UIINIO, MHEHUE,

MIPOBOJIUTH TI0 CAMOCTOSTEIFHO COCTABICHHOMY IUIAHY HECIIOKHBIN 3KCIEPUMEHT, HeOOIbIIoe
UCCIIe/IOBAaHNE TI0 YCTAaHOBIICHUIO OCOOEHHOCTEH MaTeMaTHYecKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB
MEXy COO0i;

camMoCTOsITeIbHO  (opmynmupoBaTh  000OmIEHMsT W BBIBOJBI 1O  pe3yjibTaTam
MPOBEIEHHOTO HAOIIO/ICHUS, WCCIICOBAHUS, OLEHUBATH OCTOBEPHOCTH IOJIYICHHBIX PE3yJIbTaTOB,
BBIBOJOB 1 000OILEHNI;

MIPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE mpoIriecca, a TaKXKe BbIIBUTATh
MIPEIOJIOKEHUS O €T0 PAa3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ nundpopmanueii:
BbIsSBIATE HEOCTATOYHOCTD U U30BITOYHOCTh HH(OPMALIUU, JAHHBIX, HEOOXOAUMBIX IS



pEILIeHNS 3aa4H;

BbIOMpATh, aHAIM3UPOBATH, CUCTEMAaTU3UPOBATh U HHTEPIPETUPOBATH HHPOPMALIUIO Pa3IMUHBIX
BUJIOB U (JOPM TIpE/ICTABIICHHUS;

BbIOUpaTh ¢GopMy MpeacTaBieHUs HWHGOpPMAMU W WJUIIOCTPUPOBATH peEIIaeMble 3a7a4u
cXeMaMHu, TuarpaMMaMu, HHOU TpapuKOi U UX KOMOMHAIIUSIMH;

OLICHMBATh HAAEKHOCTh MHPOPMAIMH [0 KPUTEPUSIM, MPEUIOKEHHBIM YUUTETIEM WU
c(OpPMYIHPOBAHHBIM CAMOCTOATEIBHO.

KoMMyHUKaTHBHBIEe YHHBePCaIbHbIE YUeOHbIe AelicTBHA:

BOCIIPUHUMATh U (HOPMYIHMPOBATh CYXKIEHUS B COOTBETCTBUM C YCIOBUSIMH U LEIIMHU
o0IIeHus, SICHO, TOYHO, TPaMOTHO BBIpaXXaThb CBOK TOYKY 3pEHHS B YCTHBIX U IHCbMEHHBIX
TEKCTax, JaBaTh MOSCHEHUS 110 X0y PELIeHUs 3a]jaul, KOMMEHTHPOBATh

IIOJIYYCHHBIN PE3YJIBTAT;

B Xxoae OOCyXKIeHMs 3aJaBaTh  BOIPOCHl IO  CYHIECTBY OOCYXIAaeMOW  TEMBI,
npoOsieMbl, pelaeMoi  3a7auyd, BbICKA3bIBaTb WJAEH, HALIEJCHHbIE Ha IIOUCK  PpELICHHUS,
COINOCTABIIATh CBOU CyKJIeHHs ¢ CYKIEHUSIMH  JPYrHX Y4aCTHMKOB  JMajora,
OOHapyXHMBaTh pa3jIMYUe M CXOJCTBO MO3MIHUH, B KOPPEKTHOH (dopme popMymrpoBaTh pazHOIIacus,
CBOM BO3paKEHUS;

IOPEACTAaBJIATh PE3yNbTAaThl PEUIEHUs 3a/ladyd, OSKCIEPUMEHTA, HCCIIEJ0BaHNUs, NIPOEKTa,
CaMOCTOSITENIbHO ~ BbIOMpaTh  (opMaT  BBICTYIUIEHHS C  Y4€TOM  3aJad INpe3eHTaluud HU
0COOCHHOCTEH ayIUTOPHH;

NOHUMAaThb U HCIOJIB30BAaTh IPEUMYIECTBA KOMAaHAHOM M WHAMBHUIYaJlbHOH palbOThI IpU
peleHnr y9eOHbIX MaTeMaTHIEeCKUX 3a/1ad,

OpUHUMATh  LeJlb  COBMECTHOH NeSITeIbHOCTH, IUIaHUPOBATh OpraHu3aluIo
COBMECTHOU pPadOThl, paclpenessTh BUIAbl padbOT, JOrOBApUBATHCSA, 00CY)KIaTh MPOLIECC U Pe3yabTaT
paboTel, 000011aTh MHEHUSI HECKOJIBKHX JIFOCH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCyxIeHHs, OOMEH MHEHUSIMHU, MO3TOBBIC
IITYPMBI ¥ JIPYT'H€), BBIIONHITH CBOK YacTh pabOThI M KOOPAWHHPOBATH CBOM ACHCTBHS C JAPYTHMH
YJIeHAaMH KOMaHbI, OILEHMBATh KA4eCTBO CBOEro BKJIaAa B OOMIMI TPOAYKT IO KPHUTEPHUSM,
COPMYIMPOBAHHBIM Y4aCTHUKAMH B3aUMOAEUCTBHSL.

PerynisiTuBHBIE YHUBEpPCAJbHbIE YUeOHbIE AelCTBHS
Camoopranusanms:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, AJITOPUTM pEINeHHsS 3agaud (MM ero 4acTb), BHIOMPATh
cnoco0  pemieHuss ¢ Y4€TOM  UMEIONIMXCA  PECYypcoB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMeHTUpPOBaTh U KOPPEKTHPOBATh BapHUaHThl pelIeHUN C y4€TOM HOBOW MH(pOpMaIUu.

CaMOKOHTpOJIb:

BJIaZIeTh CMOCOOAaMU CaMONPOBEPKH, CAMOKOHTPOJS TMpolecca M pe3ynbTaTa pelieHHs
MaTeMaTUYECKOH 3a1auu,

npeaABUACTG TPYAHOCTH, KOTOPBIC MOTI'YT BO3HUKHYTH IIpH PCIICHHU 3aJa4yd, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSATENHCTB, HAMIEHHBIX OMIMOOK, BBIIBICHHBIX
TPYIHOCTEM;

OLICHHMBATh COOTBETCTBUE PpE3YyNbTaTa JAEATEIbHOCTH IIOCTABIEHHOW L€ U YCIOBHUSM,
00BACHSITD IMPUYUHBI JOCTHXXCHUA HIIM HCAOCTHMIKCHHUA LICJIKM, HAXOAHUTH OHH/I6Ky, JaBaTb OLICHKY
NpUOOPETEHHOMY OMBITY.

INPEAMETHBIE PE3YJIbTATbBI

HpeI[MCTHBIG PE3YJIbTAaTbl OCBOCHUA IMPOrpaMMbl IIO MATCMATUKC MPCACTABJICHBI 11O I'OJaM
oOy4deHHUs B CIETYIONIUX pa3jiesax MporpaMMbl B paMKax OTJEIbHBIX YI€OHBIX KYpCOB: B 5—6 Kiaccax
— Kypca «Matemarukay, B 7—9 kiaccax — KypcoB «Anredpay, «['eomeTpus», «BeposTHOCTb 1
CTaTUCTHKAY.



PABOYAS TPOT'PAMMA YYEBHOI'O KYPCA MATEMATHUKA» B 56
KJIACCAX

MHOSICHUTEJIBHAS 3AITUCKA

[TpropuTeTHBIMU LIENIIMU O0YYEHUSI MaTeMaTHKe B 5—06 Kilaccax SIBISIOTCS:

o IPOJIOJDKEHHE (POPMUPOBAHUS OCHOBHBIX MaTEMAaTHUECKHUX ITOHATHH (YUCIIO, BETMYNHA,
reoMeTpuueckas  ¢urypa),  0OECHEUMBAIOIMIMX  IPEEMCTBEHHOCTh M IEPCIEKTHBHOCTH
MaTeMaTHYECKOro 00pa3oBaHus 00yJarOIIUXCS;

o pa3BUTHE UHTEICKTYAJbHBIX M  TBOPYECKHX  CIOCOOHOCTEH  00ydarommxcs,
MO3HABAaTEIbHOW aKTUBHOCTH, MCCIIEAOBATEIbCKUX YMEHUM, HHTEpECca K N3Y4EHHIO MAaTEMaTHKH;

o MOJIBEICHNE 00YyYaroIUXCs Ha JJOCTYITHOM JUII HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3H
MaTEeMaTUKU U OKPYXKAIOLIET0 MUPA;

o ¢dopmupoBanue  (QYHKIMOHAIBHOW  MaTEeMaTHYECKOH  TIPaMOTHOCTH:  YMEHHS
pacro3HaBaTh MaTeMaTHYECKHE OOBEKTHI B PEANIbHBIX KU3HEHHBIX CHUTYALUsAX, IPUMEHATH OCBOCHHBIE
YMEHHS JUIS pEIIeHHs IPAaKTUKO-OPUCHTUPOBAHHBIX 3ajad, HWHTEPIPETHPOBATh IOIYYCHHBIC
pe3ybTaThl U OLIEHUBATH UX HA COOTBETCTBHE IPAKTUIECKON CUTYAINH.

OCHOBHBIC JIMHHUU COJEP)KaHMS Kypca MaTeMaTHKH B 5—6 Kiaccax — apupMeTHdecKas |
reOMETPHUECKasi, KOTOPBIE Pa3BHBAIOTCS MapallJIeNbHO, KaXKJIas B COOTBETCTBHHM C COOCTBEHHOM
JIOTUKOM, OJTHAKO, HE HE3aBUCHMO OJIHA OT APYroii, a B TECHOM KOHTaKTe U B3auMOAEHCTBHU. Tarxke B
Kypce MaTeMaTHKH MMPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMH aJreOpbl  OMUCATENbHON CTAaTHCTUKY.

N3ydyenue apu(pMeTH4ecKoro Marepuaia HaUMHACTCS CO CUCTEMAaTH3alul U Pa3BUTUS 3HAHUM
0 HATypaJIbHBIX YHCJaX, MOJYYCHHBIX HA YpPOBHE Ha4yalbHOrO o0mero oOpaszoBaHus. Ilpum sTom
COBEPIICHCTBOBAHUE BBIYMCIUTEIBHOW TEXHHKH M (POPMHUpPOBAHME HOBBIX TEOPETHYECKUX 3HAHHUN
COYETaeTCs C Pa3BUTHEM BBIUMCIUTENHFHOW KYIBTYPHI, B YaCTHOCTH C OOYYEHHEM IPOCTEHIITUM
npuéMaM TPUKUIKA W OIEHKH pPe3yJbTaTOB BBIUUCICHUH. V3yueHHe HaTypalbHBIX YHCEI
MpoIoIDKaeTcs B 6 Kilacce 3HAKOMCTBOM C HAYaJIbHBIMU TIOHSATHSIMH TEOPHU JAETHMOCTH.

Hauano usy4yenus oObIKHOBEHHBIX U JAECATHYHBIX JpoOel OTHECEHO K 5 Kiaccy. DTO MepBbIi
3Tan B OCBOEHHH JPOOEH, KOT/aa MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH HJIESIMH, MTOHATUSMH TEMBI.
IIpu »TOM paccMoTpeHHe OOBIKHOBEHHBIX Jpo0Oedl B MOJHOM 00BEME NPEIIECTBYET H3YUYEHUIO
JECATUIHBIX APOOeii, YTO 1eIecoo0pa3Ho ¢ TOUKU 3PSHHUS JTIOTUKH W3JI0KESHHS YHCIIOBOM JIMHUN, KOT/1a
MpaBUjIa JEHCTBHIA C MECSTHUYHBIMH JAPOOSMH MOXHO OOOCHOBATH YK€ M3BECTHBIMU aJITOPUTMaMHU
BBIMOJIHEHUST JIEMCTBUI C OOBIKHOBEHHBIMH JpOOSAMHU. 3HAKOMCTBO C JECATHYHBIMU JPOOSMHU
pacmIpuT BO3MOXKHOCTH JIJISl TIOHMMAHUSI 00YYarOIIUMHUCS MTPHUKIIAIHOTO MPUMEHEHHUSI HOBOW 3aITiCH
IIPU U3YYEHUH JAPYIUX MPEIMETOB U NPHU MPAKTUYECKOM HCMoib30BaHuu. K 6 kinaccy oTHecéH BTOpoi
3Tall B W3YyYEHUHM JApoOeH, TJe NPOWCXOTUT COBEPIICHCTBOBAHWE HABBHIKOB CpPAaBHEHUS U
npeoOpa3oBaHusi 1poOeil, OCBOEHHE HOBBIX BBIYMCIMTEIBHBIX AJITOPUTMOB, OTTAUMBAHUE TEXHUKU
BBIUUCIICHUI, B TOM YHCJIe 3HAYCHWH BBIPAKCHUH, COAEPIKAIIMX M OOBIKHOBEHHBIC, W JECATHYHBIC
IpoOu, YCTaHOBJIEHHE CBS3€M MEXJy HUMH, pacCCMOTpPEHHE NPUEMOB pelIeHHs 3aj1ad Ha Jpoou. B
Havase 6 Kjlacca MPOMCXOIUT 3HAKOMCTBO C IMIOHSATHEM TIPOIICHTA.

OCOOEHHOCTBIO M3YYEHHUS! MOJOXKHUTEIbHBIX M OTPULIATENBHBIX UYUCEN SBJISETCA TO, YTO OHHU
TaKXKe MOTYT pacCMaTpUBATBCS B HECKOJNBKO JTamoB. B 6 kiacce B Hadane H3YYCHHUS TEMBI
«[TonmoxxutenpHble M OTpULIATENIBHBIE 4YMCIa» BhIAeNseTcss moarema «llenble uymcna», B pamkax
KOTOPOH 3HAKOMCTBO C OTPHIIATEIBHBIMA YWCIAaMH W JICHCTBUSIMH C TOJIOKUTEIBHBIMH U
OTPULIATEILHBIMU YHCJIAMU TPOUCXOAUT HA OCHOBE COJIEPXKATEIBHOIO MOAXO0JA. DTO IMO3BOJISET HA
JOCTYITHOM YpPOBHE TO3HAKOMHTH OOYYarOIIUXCS MPAKTUYECKH CO BCEMH OCHOBHBIMH TOHSATHSMU
TEMBI, B TOM YHUCII€ U C MPaBUJIAMH 3HAKOB IPH BBIMOJIHEHUH apu(PMETHUECKUX AeHCTBHUMA. M3ydenue
palMOHAIBHBIX YHCEI Ha 3TOM HE 3aKOHYHTCS, a OyeT MPOJOIDKEHO B Kypce anreOpsl 7 Kiacca.

[Tpu 00y4yeHHHU pelIeHHI0 TEKCTOBBIX 33/a4 B 5—6 KjaccaxX HCIOJB3YIOTCS apu(pMeTHdecKue
npuémel pemreHus. Ilpm oTpaGoTke BBIYMCIUTENBHBIX HABBIKOB B 5—6 KJlaccaX paccMaTpUBAIOTCS
TEKCTOBbIE 33J]aud CIEeIYIOIIMX BUJOB: 33Jaydl Ha JBUKECHHE, HA YacTH, HAa TOKYNKH, HA paboTy u
IPOU3BOANTENHHOCTh, Ha MPOLEHTHI, Ha OTHOIICHHS W mpomnopuuu. OOydaromecss 3HaKOMSTCS C
npuéMamMu perieHus 3a1a4 1nepedopoM BO3MOXKHBIX BAPHAHTOB, ydaTcs paborare ¢ MH(pOpMaruei,
MPEACTABICHHOM B JOpME TAOIHIT HUIIA TUATPAMM.



B nporpamme yuebHOro kypca «MaremaTuka» IpelycMOTPEHO  (OPMHPOBAHUE
MPOMEIeBTHUECKUX anreOpandeckux IpejacTaBieHuil. BykBa Kkak CHMBOJ HEKOTOpOro 4YHcia B
3aBUCUMOCTH OT MaTEMaTUYECKOr0 KOHTEKCTa BBOJUTCS MOCTENIEHHO. byKBEeHHas CHMBOJIMKA HIMPOKO
MCTOJIB3YETCsI MPEXKAE BCEro Ml 3aUCH O0IIUX YTBEP)KICHUN U MPEeI0KEHUH, POpPMYII, B YaCTHOCTH
U1l BBIYMCIICHUS TEOMETPUYECKUX BEJIMUMH, B KAUECTBE «3aMECTUTENS» YUCIIA.

B nporpamme yuebHOro Kypca «MareMaTHka» TpeACTaBICHA HArJsAAHAA TEOMETpPHUS,
HalpaBjlIeHHass Ha pa3BUTHE OOpa3HOrO  MBILIUIEHHUS, I[POCTPAHCTBEHHOIO  BOOOpPaXEHHUS,
M300pa3UTENbHBIX YMEHUI. DTO BaKHBIM ATAll B U3YYEHUU T€OMETPUH, KOTOPBII OCYIIECTBIIETCS Ha
HarJsIHO-IIPAKTUYECKOM YpPOBHE, ONMPAEeTCs Ha HarsAHO-O0pa3HOE MBIIIJIEHHE OOYy4YaroIIMXCsl.
bosbmiast posib OTBOOUTCA NMPAKTUUYECKOM AEATENBHOCTH, OMBITY, 3KCIEPUMEHTY, MOJAEIMPOBAHUIO.
OOyuaromnmecs: 3HAaKOMATCS ¢ TEOMETPHUYECKUMH (DUTYpaMU Ha TIOCKOCTH M B IPOCTPAHCTBE, C UX
IPOCTEHIIMMU KOHGUTypalsIMH, ydaTcs M300pakaTh MX HAa HEIMHOBAaHHOM M KieTdaTroi Oymare,
paccMaTpuBalOT UX IPOCTEHIINE CBOWCTBA. B mpouecce uM3ydeHUs HArIsgHOM I'€OMETPUU 3HAHUSA,
IIOJIy4eHHbIe O00YyYaroIMMUCS Ha YpPOBHE HAYaJIbHOIO OOIIEro oO0pa3oBaHMs, CUCTEMATU3UPYIOTCA U
pacIupsIoTCS.

CornacHo yueOHOMY MIaHy B 5—6 Kjaccax U3y4yaeTcs HWHTETPUPOBAHHBIA IpeaMET
«MareMaTiKay, KOTOPbIi BKJIIOYaeT apu(METHUECKU MaTepruan U HarsIHYI0 TEOMETPHUIO, a TaKKe
IIPOIEIEBTUUECKUE CBEJICHUS U3 areOpbl, 3JIEMEHTHI JIOTUKU M Hayajla OMUCaTeIbHOW CTaTUCTUKY.

Ha uzyudenue yuebHoro kypca «Marematuka» orBoaurcsa 340 yacos: B 5 kiacce — 170 yacos (5
4acoB B He/el0), B 6 kimacce — 170 yacoB (5 4acoB B HEACIIO).
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COJAEPKAHUE OBYYEHUA
5 KJIACC

HarypanbHble unc/ia 4 HyJIb

Harypanbnoe uucno. Psan narypanbusix yucen. Yucno 0. M300pakeHue HaTypalibHBIX YKCET
TOYKaMU Ha KOOPJMHATHOMN (YHCIIOBOI) MPSMOM.

Ilo3unmoHHas cucremMa cyucieHUs. Pumckas Hymepanus Kak IpUMEp HENO3ULHUOHHOU
CUCTEMBI cuncieHus. JlecaiTuuHas cucTemMa CUMCIICHHUS.

CpaBHEHHE HATypalbHBIX YHCEN, CpPaBHEHHME HATypalbHBIX dYuced ¢ HynéMm. CrnocoObl
cpaBHeHUs. OKpyTIJIeHHE HaTypAJIbHbBIX YHCET.

CrnoxeHue HaTypaJbHBIX YMCEJ, CBOMCTBO HYJs IIPU CIOXKEHUM. BbluntaHue kak JeiCTBHE,
o0paTHOE CIOKEHHIO. Y MHOXKEHHE HaTypaJbHBIX YHCEIl, CBOMCTBA HYJIS U €UHUIIBI IPU YMHOXKEHUH.
Jlenenue Kak JeicTBHE, OOpaTHOE YMHOXCHHIO. KOMIOHEHTHI ACHCTBHIA, CBS3b MEXIY HHMH.
[IpoBepka pesynbTata apudmeTHuecKoro aencTBus. llepemecTutensHoe W cOYETaTEILHOE CBOICTBA
(3aKOHBI) CIIOKEHUSI U YMHOXKEHUS, PaCIpeIeTUTEILHOE CBOMCTBO (3aKOH) YMHOKEHUSI.

Hcnonp3oBanue OyKkB st 0003HAYEHHMs] HEU3BECTHOIO KOMIIOHEHTAa U 3allUCU CBOICTB
apuMeTHUECKUX TeHCTBUH.

Jenutenu u KpaTHble YHMCIA, pa3IoKEHHE Ha MHOUTenu. [IpocTble M cocTaBHBIE yuCha.
[Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ octaTkoM.

Crenensb ¢ HaTypaJIbHBIM ITOKAa3aTEIEM. 3allUCh YUCIa B BUAE CYMMBbI Pa3psiAHbIX CIaracMblXx.

YucnoBoe BbIpakeHHe. BpiunciieHnE 3HAaUEHUH YMCIOBBIX BBIPAKEHUH, MOPSIOK BBITOJIHEHUS
nevctBuid. Mcnonp30BaHME NpU BBIYUCICHUSAX MEPEMECTUTENIBHOIO M COYETATEeIbHOIO CBOMCTB
(3aKOHOB) CJIOXKEHHS U YMHOKEHUS, paCIPeIeIUTEILHOTO CBONCTBA YMHOKEHUS.

Jpodu

[IpencraBnenne o apoOM Kak crocoOe 3amMcu 4YacTu BeaudyuHbl. OOBIKHOBEHHBIE JPOOH.
[TpaBusbHBIE U HeMpaBWIbHBIE 1poou. CMelnanHas ApoOb, IpeCcTaBIeHUe CMEIIaHHON IpoOu B BUjIE
HETPaBUJILHON NpoOM W BBIJCICHUE IEJIOW YacTH 4YHClia U3 HEeMpaBUIbHOU npodu. M3o0pakeHue
napoOell ToukaMu Ha 4YHUCIOBOM mpsmoil. OcHoBHOe cBoHcTBO aApoOu. CokpaiieHue aApoOei.
[IpuBenenue apodbu k HOBoMY 3HaMeHaTelnto. CpaBHeHuE 1poleit.

CrnoxeHue U BelYMTaHUE ApoOeil. YMHOXKEHUE U JeseHne ApoOeii, B3auMHO 0OpaTHBIE JpOOH.
Haxo1eHne yacTu 1esnoro U nesoro mo ero 4acTy.

Hecsatuunas 3anuchk apobeit. IlpencraBienue necsiTUYHON IpoOM B BUAE OOBIKHOBEHHOM.
N300paxeHune necITUUHBIX JpoOei ToukaMu Ha 4yuciaoBoi npsiMoi. CpaBHEHHE JECATUYHBIX JPOOEH.

Apudmerndeckue 1eHCTBUS € AECATUUHBIMU Apo0sMU. OKpyTieHHe JeCATUYHBIX APOOei.

Pemenne TekcTOBBIX 32124

Pemienne TEKCTOBBIX 3a1ad apupMETHYECKHMM crocoboMm. PerieHue Jorndyeckux 3ajad.
Pemenne 3amau mepeGopoM BceX BO3MOXKHBIX BapuaHTOB. Vcmosb30BaHWE MpU pEUICHUM 3a]ad
Ta0JIUII U CXEM.

Pemenne 3amay, copepKamux 3aBUCHMOCTH, CBSI3BIBAIOIIME BEIMYUHBL: CKOPOCTh, BpPEMS,
paccTosiHUE, I1I€Ha, KOJMYECTBO, CTOMMOCTh. EJMHMIBI W3MEpeHus: Macchl, 00bEMa, LEHBI,
paccTosiHus, BpeMEHHU, CKOpOCTH. CBSA3b MEX1Y €IMHULIAMU U3MEPEHUSI KaKJ0W BETUUHUHBI.

Penienne OCHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBienue JaHHBIX B BUJIE€ TAOIUL, CTOJIOYATHIX JUArpamM.

Haruasinnas reomerpust

Harnsgnele nmpencraBieHust o ¢Gurypax Ha IUIOCKOCTH: TOYKa, IpsiMasi, OTPE3OK, JydY, Yrodi,
JIOMaHasi, MHOTOYT'OJIBHUK, OKPYKHOCTb, KpYyT. YT0I1. [IpAMOMN, OCTpBIH, TYIION U pa3BEPHYTHIN YIJIbI.

JnuHa oTpe3ka, METpUYECKHUE €IUHMIIBI ITIUHEBL. J[JTMHA TOMaHOM, NEPUMETP MHOTOYT'OJIbHUKA.
N3mepenne 1 NoCTpOCHUE YIJIOB € ITOMOILBIO TPAHCIIOPTUPA.

Harnsgnele npenacrtaBieHus o Qurypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK, MPSIMOYTOJIbHUK,
KBaJpaT, TPEYTOJIbHUK, O PAaBEHCTBE QUTYD.

N3o0paxkenune ¢uryp, B ToM unciie Ha kierdatoi Oymare. IlocTtpoenmne koHpurypanmii u3
qJacTel NpsMOM, OKPYKHOCTH Ha HEJIMHOBAaHHON W KieTyaTod Oymare. lcmonb3oBaHuE CBOWCTB
CTOPOH M YIJIOB NPSIMOYTOJIbHUKA, KBAPATA.
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[Tnomans TpsSMOYrolIbHUKA U MHOTOYTOJIbHUKOB, COCTABJIEHHBIX U3 MPSIMOYTOJIBHUKOB, B TOM
yucie Guryp, n300pakEHHBIX Ha KiieT4aTol Oymare. EAMHUIIBI n3MEpeHus MI0Ia Iu.

Harnsineele  mpeacraBieHuss O NPOCTPAHCTBEHHBIX — (urypax:  NpsIMOYTOJbHBIN
napajienenunesi, Ky0, MHOTOrpaHHUKU. M300paxkeHne MpPOCTEHIINX MHOTOTPAHHUKOB. Pa3BEpTku
KyOa n napamnenenunena. Co3ganue Mojeneil MHOrorpaHHUKOB (M3 Oymaru, poBOJIOKH, TUIACTUIIMHA
U JIpyrux MarepuainoB). MaremaTuka-BaxKHas 00JacTb IPaKTHUECKOH AesTenbHOCTH uenoBeka. C3
OMMU. Camapckuii 3aBOJ JIEKTPOMOHTAXKHBIX U3ICTUN

O06BEM PAMOYTOIBHOTO Napaiyienenuneaa, Kyoa. EquHunb: n3mMepenus oobEéma.

6 KJIACC

HarypajbHble yucia

Apudmernueckue  JEHCTBUS ¢ MHOTO3HAYHBIMHU  HATypalbHBIMH  4YHCIaMH. YUCIOBbIE
BBIPOKCHUS, TOPSIOK JCHCTBUIA, HCIONb30BaHWE CKOOOK. lcmonp3oBaHHE MPH  BBIYHCICHHSIX
[IePEMECTUTEINBHOTO u COYETATEIBHOIO CBOICTB CJI0YKEHUS u YMHOXEHUS,
pacrpeeIMTeNbHOIO CBOMCTBA yMHOXKEHUS. OKpYIrJeHHEe HaTypajbHBIX YHCEI.

JlemuTenu 1 KpaTHBIE YMCIIa, HAMOOJBIIHMI OOIINI JeTUTENh M HAMMEHbIIIee 00IIee KpaTHOE.
JlenuMocTh CyMMBI M TIpOU3BeAeHUS. JleeHne ¢ OCTaTKOM.

JApodu
OOBIKHOBEHHAS TpOOB, OCHOBHOE CBOMCTBO Ipoow, COKpaIicHue Ipobei.

CpaBHeHue U ynopsaounBaHue JpoOed. PemieHume 3amad Ha HaxXOXKIACHHUE YACTH OT IEJOT0
u pemoro 1mo ero dyactu. JlpoOHoe uMciao Kak  pe3yibTarT  jAeneHus. llpencraBienue
IECATUYHOH  JpoOu B BUAE  OOBIKHOBEHHOW JOpoOM ¥  BO3MOXHOCTH IPEICTABIICHHS
OOBIKHOBEHHOH JApoOM B Buie JecATUYHOH. JlecATHUHbIE OpoOM W METpUYecKas cucTeMa Mep.
Apudmernueckue JACHCTBHSIT W YHCIOBBIE BBIPAXKECHHS C OOBIKHOBEHHBIMH U JI€CTHYHBIMU
Apo0siMU.

OtHowenue. JleneHue B JTaHHOM oTHoweHuH. Maciuta0, nponopuus. [Ipumenenne nponopiuii
IIPY pELIECHUN 3ajay.

ITonsatue npoueHTta. BelyncieHHe NPOLEHTa OT BEIMYMHBI U BEJIUYMHBI 10 €€ IIPOLEHTY.
BblpaxkeHne MpOIEHTOB JECATUYHBIMM JpoOsiMu. PelieHue 3agad Ha MpoLEHTHL. BelpakeHue
OTHOILIEHUS BEJIMUMH B MTPOL[EHTAX.

ITosokuTEIbHBIC M OTPHULIATEIbHBIC YHCJIA

[TomoxkuTenbHble W OTpuuaTenpHble  uyucna.  Llensle  uymcma. Monyns  4ncna,
reoMeTpuyeckas MHTepHpeTanus MoAayias 4yuciaa. M3o00paxeHue uyucen Ha KOOPIAMHATHOW MPSMOM.
YucnoBble mnpomexxyrku. CpaBHeHue uucen. Apudmerudeckue AEHCTBHS C MOJOKHUTEIbHBIMU U
OTPULIATEIbHBIMHA YHCIIAMHU.

[IpsimoyrosibHass cucTeMa KOOpAMHAT Ha IulockocTH. KoopauHatel TOYKM Ha
II0cKOCTH, abcuucca U opauHata. [loctpoeHue Touek U Guryp Ha KOOPAMHATHOM IJIOCKOCTH.

BykBeHHbIe BbIpasKeHUs!

[Ipumenenne OyKB ISl 3alKUCH MaTeMaTHUECKUX BBIpAXEHUN M mpemioxkeHuil. CBolcTBa
apupmMernyeckux aecTBUl. BykBeHHbIE BbIpaKEHHMs] M UYMCIOBbIE IIOJCTAaHOBKU.  bByKkBeHHbIE
paBeHCTBA,  HAXOXJEHHE HEU3BECTHOro  KOMIIOHEHTa. DopMyinbl, ¢GOpMyNnbl MepuMeTpa |
IJIOMIAM TPSMOYIroJIbHUKA, KBajapaTa, o0béMa mapaienenurnena u Kyoa.

Pelenne TeKCTOBBIX 3a7a4

Pemenne TekCTOBBIX 3amad apuMETUYECKHM CrocoOoM. PermieHue mormueckux 3azad.
Pemenne 3anau mepeGopoM Bcex BO3MOKHBIX BAPHAHTOB.

Pemenue 3amad, comepkamux 3aBUCHMOCTH, CBSI3BIBAIOIIMX BEJIWYHUHBI: CKOPOCTh, BpeMH,
paccTosiHue, 11eHa, KOIUYECTBO, CTOUMOCTh, POU3BOIUTENBHOCTh, BpeMs, 00bEM paboThl. EauHMIEI
M3MEPEHMs: MacChl, CTOMMOCTH, PACCTOSHUSA, BPEMEHH, CKOpOCTH. CBs3b MEXKAY €IUHUIIAMH
I/IBMepeHI/IH Ka)KI[OI‘/JI BCJIMYNWHBI.

Pemenue 3amad, CBS3aHHBIX C OTHOIIEHWEM, MPOMOPIHUOHATHLHOCTHIO BEJIMYHWH,
HpOI_[eHTaMI/I; pGH_IeHI/IC OCHOBHBIX 3a/1a4 Ha ,Z[pOGI/I nu HpOI_ICHTI:I.

OueHka W TIPpUKUIKA, OKpyrjaeHue pe3ynbrara. CocraBieHne OyKBEHHBIX
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BBIPQKCHHH 10 YCIIOBUIO 3a/1a4H.

[lpencraBnenue naHHBIX € ToOMOMmBI0 Tabmuun wu  auarpamm.  CronGuaTbie
JuarpaMMbl: YTEHHE U IIOCTPOCHUE. UTEHNE KPYTOBBIX AUATPAMM.

Harasinnas reomerpus

Harnsinaele npencraBieHus o Gurypax Ha IJIOCKOCTH: TOYKa, MpsMas, OTPE3O0K, JIyd, yroi,
JIOMaHasi, MHOTOYT OJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJbHUK, OKPYKHOCTD, KPYT.

B3aumHOe pacnosokeHHMe JByX IPAMBIX Ha IUIOCKOCTH, IapajuleIbHBIE IIPSMBIE,
NIEpIEHIUKYIIApHBIE TpsAMbIe. M3MepeHue paccTosiHUI: MeXy ABYMsI TOUKAMHU, OT TOYKH J0 IPSIMOH,
JUIMHA MaplIpyTa Ha KBaJAPaTHOU CETKE.

M3MmepeHne M IIOCTPOCHHME YIJIOB C IIOMOIIBIO TPAaHCIOPTHpA. BHUABI TpPEyrojbHUKOB:
OCTPOYTOJIbHBIH,  TPSAMOYTOJbHBIH,  TYNOYTOJNBHBIM,  pPaBHOOEIPEHHBIH,  PABHOCTOPOHHMM.
YeTbIpEXYroabHUK, NPUMEPBI YETBIPEXYTOJIBHUKOB. IIpAMOYrosbHUK, KBagpaT: HCIOJIb30BaHUE
CBOWCTB CTOpPOH, YIJIOB, IuaroHajiei. M3oOpaxkeHne reomMeTpuuecKkux (Uryp Ha HEIMHOBAHHOMN
Oymare ¢ MCII0JIb30BaHHEM LIUPKYJIA, TMHEHKH, YroJdbHUKa, TpaHcropTupa. [loctpoenust Ha kineTyaToi
Oymare.

[Tlepumerp mHOroyrosipHuka. IloHATHe miomanu QUrypbl, €IUHULBI U3MEPEHUS IUIOLIA/IH.
[TpubmmxEénHoe M3MepeHue Iomaan Guryp, B TOM 4YUCIIe Ha KBajapaTHOH cerke. IlpubmmxénHoe
U3MEpPEHUE JUTMHBI OKPY>KHOCTH, IIJIOIIAAN KpyTa.

CumMmMeTpus: LIeHTpallbHasA, OCEBas U 3epKajbHasi CUMMETPHH.

[TocTpoeHne cuMMETpUYHBIX (BUTYD.

Harnsannele nmpencraBiaeHuss 0 MPOCTPAHCTBEHHBIX (Urypax: mapajuiesienunesa, Kyo, mpusMma,
nupaMyza, KOHyC, UWIMHAD, 1ap U cdepa. M3o0paxkeHue npoctpaHcTBeHHbIX ¢uryp. [Ipumepst
pa3BEPTOK MHOTOTPAHHUKOB, IMJIMHIPA U KoHyca. Co3aHue MOJeNel TpOCTpaHCTBEHHBIX GUryp (13
Oymaru, MpOBOJIOKH, IUIACTWJIMHA M ApYrux marepuanoB). IloHsaTue o0béMa, eIMHUIIBI U3MEPEHUs
00BEMa. OOBEM MPAMOYTOJIBLHOTO TapaJUIeTIeUIe1a, Ky0a. 3HAKOMCTBO ¢ TEOMETPUICCKUMU TEITAMH:
LWIMHID, KoHyc, map. 3uT 3aBog umenn A.M. Tapacosa

INPEJIAMETHBIE PE3YJIBTATHI

K koHI1ly 00ydeHus B 5 kjacce 00yJaromuiics MOJIy4uT CIEIYIOIINE TPeIMETHbIE PE3YyIbTaThl:

Yucsa v BbIYUCICHUSA

[Tonumath ¥ MpaBWIBHO YNOTPEOJATH TEPMMHBI, CBSI3aHHBIE C HATypaJbHBIMU 4YHCIAMH,
OOBIKHOBEHHBIMH U I€CATUYHBIMU APOOSMHU.

CpaBHUBaTh M YINOPSIOYMBATh HATypaJibHblE 4YKCIA, CPaBHUBATh B IPOCTEHIIMX Cllydasx
OOBIKHOBEHHBIE TPOOHU, 1ECATUYHBIE IPOOH.

COOTHOCUTH TOUKY Ha KOOPJWHATHOW (YHUCIOBOM) MPSAMOM C COOTBETCTBYIOIIUM €i YUCIIOM H
n300pakaTh HaTypaJbHbIE YMCIIa TOYKAMH Ha KOOPJUHATHON (YMCIIOBOMN) MPSIMOH.

Bemonuate apudmMerndeckue NEHCTBUS € HaTypaJbHBIMH YHUCJIAMH, C OOBIKHOBEHHBIMHU
IpoOsSMU B MIPOCTEHIIUX CITydasix.

BbINomHATE IPOBEPKY, IPUKUAKY PE3yIbTaTa BIYMCICHUH.

OxpyrisTh HaTypajibHbIEC YHUCIIA.

Pemienue TeKCTOBBIX 32124

Pemate TexcToBble 3a7auM apUPMETUYECKHM CIIOCOOOM M C MOMOIIBI0 OPraHW30BAaHHOTO
KOHEYHOT0 nepedopa BCceX BO3MOXKHBIX BapUaHTOB.

Pewates 3amaum, conepikaiiyve 3aBUCHUMOCTH, CBA3BIBAIOLIME BEIUYMHBL: CKOPOCTb, BPEMH,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTb.

Mcnonb30BaTh KpaTKUe 3alHMCH, CXEMbI, TAOIUIbI, 0003HAYECHUS TIPU PEIICHUH 3a/1a4.

ITosp30BaTbCsd OCHOBHBIMM E€OMHMIIAMHM H3MEPEHMS: LICHBI, MACCHI, PACCTOSHUSA, BPEMEHH,
CKOPOCTH, BBIPAXKaTh OJJHU €IUHUIIbI BETUYHUHBI UEPE3 IPYTHE.

W3BnekaTb, aHAIU3UPOBaTh, OLIEHMBATh MH(OpPMALMIO, NPEJCTABICHHYK B Tadiuue, Ha
CTOJNI0YaTOl IuarpamMMe, WHTEPIPETHPOBATh MPEICTABICHHBIC AAHHBIC, WCIOJIH30BATH JAHHBIC MPHU
pEIICHNN 3a]au.

Haruasinnas reomerpus
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[Tonb30BaTbCcs TEOMETPUUYECKMMH MOHATHSMHU: TOYKa, HpsMas, OTPE30K, JydY, Yro,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mpUMEpPHl OOBEKTOB OKPYXKAIOUIETO MHpa, HMMEIOIMUX (OpMYy H3YUEHHBIX
reOMETPHUECKUX (HUryp.

Hcnonb30BaTb  TEPMUHOJIOTHIO,  CBA3aHHYKO C  yIJIAMM:  BEpIIMHA, CTOPOHA, C
MHOTOYTOJIbHUKAaMHU: yroJl, BEPIIMHA, CTOPOHA, IMATOHAJIb, C OKPYKHOCTBIO: PauyC, THaMETP, LEHTP.

N300paxaTh n3ydyeHHbIe TeoMeTpuyeckue (pUrypsl Ha HEJIMHOBAHHOW M KJIeTuaToil Oymare c
MMOMOLIBIO UUPKYJIS U JIUHEUKH.

Haxonuth AJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM M3MEPEHHEM C ITOMOILIBIO JTUHEHKH, CTPOUTh
OTPE3KH 3a/IaHHOM JUIMHBI; CTPOUTH OKPY>KHOCTb 3a/IaHHOTO pajguyca.

Hcnonp30Barh CBOMCTBA CTOPOH M YIJOB NPSAMOYTOJbHHMKA, KBajpaTa g UX IHOCTPOCHHS,
BBIYMCIICHHS TUIOLIAIM U IIEpUMETpA.

BeruncnsaTe mepuMeTp W IUIOMIA[b KBaapaTa, MPSIMOYTOJIbEHHKA, (UTYpP, COCTABJICHHBIX W3
MPSIMOYTOJILHUKOB, B TOM Yuciie (GUryp, U300paKEHHBIX Ha KJIeT4aTol Oymare.

ITonp30BaTbCsi OCHOBHBIMM METPHUYECKMMHM €IMHULIAMH HW3MEPEHUS JUIMHBI, IUIOLIA]H;
BBIPAXXATh OJJHU €AMHUIbI BEJIMUMHBI Yepe3 IpyTrHe.

PacrioznaBate nmapaurenenurnes, Ky0, UCIOIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, PeOpo, TpaHb,
M3MEpEeHUs, HAXOIUTh U3MEPEHUS NapajuieNienunena, Kyoa.

Boerumcnate 00bEM  KyOa, Mmapajuielienurena I0 3aJaHHBIM H3MEPEHUSM, TI0JIb30BAThHCS
€IMHULIAMU U3MEPEHHs 00bEMA.

Pemate HeciioxkHBIE 3aaul HAa HM3MEPEHHE T€OMETPUYECKHX BEIMYMH B NPAKTHUYECKHUX
CUTYyaLUX.

K koHIy 00y4eHHs B 6 KjIacce 00yJarOIIHIACS MOJIYIUT CICTYIOIINAE TPEIMETHBIC PEe3yIbTaThI:

Yuciia v BEIYMCICHUAS

3HaTh M TMOHMMATh TEPMHUHBI, CBS3aHHBIC C PA3TUYHBIMH BHAAMH YHUCEN M CIOCO0AMHU HUX
3aMucH, MepexouTh (€CIH 3TO BO3MOXKHO) OT OJHOM (JOPMBI 3aMKCH YHCTIa K APYTOM.

CpaBHMBaTh H YIOPSAAOYMBATH ILIENbIE YHCIIA, OOBIKHOBEHHBIE W JCCATUYHBIC JIpPOOH,
CpPaBHMBATB YKCJIA OJHOTO U Pa3HbIX 3HAKOB.

BreimonHsaTe, codeTas yCTHbIE W NHCHhbMEHHBIE TPHUEMBI, apuMeTHUYeCKHue IEHUCTBUS C
HATypaJIbHBIMU U ENBIMUA YUCIIaMU, OOBIKHOBEHHBIMH U IECATUYHBIMU APOOSMU, TIOJTOKUTEIBHBIMH U
OTPHUIATEIbHBIMU YHCIIAMH.

BrlunciaATe 3HaUYE€HHUS YMCIIOBBIX BBIPAXKEHUM, BBINOJHATh NPUKUIKY U OLEHKY pe3yJibrara
BBIYMCIICHHM, BBIMIONHATh MPEOOpa30OBaHUs  YHCIOBBIX  BBIPQKCHHH Ha OCHOBE CBOMCTB
apu(pMeTHYECKUX AEUCTBHIM.

COOTHOCHUTH TOYKY Ha KOOPJUHATHOM MPSIMOM C COOTBETCTBYIOIIMM €{ YHCIIOM M W300pakaTh
YyCIa TOYKaMU Ha KOOPAUHATHOW MPSAMOM, HAXOAUTh MOAYJb YUCIIA.

COOTHOCHTB TOYKH B MPSIMOYTOJIbHOM CUCTEME KOOPAUHAT ¢ KOOPAUHATAMH 3TOM TOUKH.

OKpyTJISTH LIEeTbIe YHCIa U IECATUYHBIE IPOOH, HAXOAUTh IPUOTMKEHUS YHUCE.

YuciioBble 1 0yKBEHHbIE BbIPAKEHUS

[TornMath U ynoTpeOasTh TEPMUHBI, CBSI3aHHBIE C 3aMMCHIO0 CTENEHU YKCiIa, HAXOIUTh KBaIpar
1 KyO 4MCIia, BEIYUCIATH 3HAYCHHS YHCIOBBIX BBIPAXKCHUH, COJIEPIKAIINX CTETICHH.

ITonp30BaTbCsl NMpU3HAKAMU JEIMMOCTH, PACKJIa[bIBaTh HATypajbHbIE 4YHUCIAa Ha IPOCTHIE
MHOKHUTEIH.

[Tonb30BaThCs MacITabOM, COCTABISATH IPOMIOPITUU M OTHOIIICHHUSI.

Hcnonp3oBate OyKBBI Uisi 0003HAYEHHWs YWCET TPH 3aMUCH MaTeMaTUYECKHX BBIPAKCHUH,
COCTaBJIATh OYKBEHHBIC BBIPOKEHUS U (POPMYIbI, HAXOJUTh 3HAUEHHUS OYKBEHHBIX BBIPAKEHU,
OCYILIECTBIISISE HEOOXOUMbIE TIOJICTAHOBKH U MPEOOPa30BaHMUSL.

Haxonnuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemienue TekCTOBBIX 32124

PemaTh MHOTOIIIArOBBIE TEKCTOBBIC 33/1a4H apU(PMETHIESCKUM CITOCOOOM.

Pemate 3amauu, CBA3aHHBIE C OTHOILIEHHWEM, NMPONOPLUHUOHAIBHOCTBIO BEIUYMH, MPOLEHTaMHU,
peliaTh Tpu OCHOBHEIE 3314 HA JPOOH U MPOIEHTHI.

Pemate 3amaum, coaepkamipe 3aBUCUMOCTH, CBS3BIBAIOIIUE BEIMYHMHBI: CKOPOCTb, BpPEM,
paccrosiHue, 1eHa, KOJTUYeCTBO, CTOUMOCTbD, TPOU3BOUTEILHOCTD, BpeMsi, 00BEM pabOThI, HCIIONB3Ys
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apupMeTHYeCKrue  JAEHCTBHS, OLEHKY, MPHUKUAKY, IOJb30BATBCA  EAMHULAMH  H3MEPEHUs
COOTBETCTBYIOIIMUX BEJINYHH.

CoctaBisaTh OyKBEHHBIE BBIPQKEHUS 110 YCIIOBHIO 331a4H.

W3Bnekaty WHGOpPMAIUIO, TPEICTABICHHYIO B TaONHIAX, HA JIMHEWHOW, CTONOYATOW WIIH
KpyroBOM Juarpammax, MHTEPIPETUPOBATh IPEICTABICHHBIC JAaHHBIC, HCIIOJIB30BATh JJAHHBIE IIPU
pelieHuu 3auay.

[TpencraBasaTh HHGOPMALMIO C IOMOLIBIO TAOIHUL, TUHEHHON U CTOJIOUATON AUarpamM.

Harnsanas reomerpus

[IpuBoaNTE mHpUMEPHl OOBEKTOB OKPYKAIOLIET0 MHUpPA, HMMEIOUIMX (OPMY H3YYEHHBIX
reOMETPHUECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX (QUTYpP, IPUMEPBI PABHBIX U CHMMETPUYHBIX (QUTYD.

N300paxaTh ¢ MOMOLIbIO LUPKYJIS, JUHEHKU, TPAHCIIOPTHPA HAa HEJIMHOBAHHOW M KJIETYaTOU
Oymare U3y4eHHbIE IUIOCKUE FreOMeTpUYecKrue GUrypsl U KOHQUTYpaLuu, CHMMETPUYHBIE (QUTYPHI.

[Tonp30BaTbCs TEOMETPUYECKUMH MOHATUSMH: PaBEHCTBO (PUTYp, CUMMETPHsI, UCTIOIb30BATh
TEPMHUHOJIOTHUIO, CBSI3aHHYIO C CHMMETPHEN: OCh CUMMETPHUH, LIEHTP CHMMETPHH.

Haxoauts BeIMYMHBI yIII0B U3MEPEHUEM C TIOMOIIBIO TPAHCIIOPTUPA, CTPOUTH YIJIbl 3aJaHHON
BEJIMYMHBI, [10JIb30BAThCS NIPU PELIEHUH 3a7ad I'pagyCHOM MEpPOH YIJIOB, pacllO3HABaTh Ha YEPTE)KAX
OCTpBIH, IPSAMON, Pa3BEPHYTHIA U TYIIOU YIJIBI.

BbruucnaTe IMHY JIOMaHOW, IIEPUMETP MHOTOYIOJIbHHMKA, I10Jb30BAaThCs EAMHHUIIAMU
MU3MEPEHMS JIMHBI, BBIPAXaTh OJHU €IMHULIBI U3MEPEHUS JUIMHBI YEPE3 APYTHE.

Haxonutb, UCHonbp3ys 4epTEKHBIE MHCTPYMEHTBI, PAaCCTOSHHUA: MEXAY IBYMS TOYKaMH, OT
TOYKH J0 NPSMOM, JJIMHY IIyTH HA KBAJAPATHOM CETKE.

Beruucnate miomans Gpuryp, coOCTaBiIeHHBIX U3 IPSIMOYIOJIBHUKOB, MCIIOIb30BaTh paz0oueHue
Ha TIPSAMOYTOJIbHUKH, HAa paBHbIE (QUTYpHl, AOCTPAaMBAaHHE 0 MPSIMOYTOJBHUKA, MOJIH30BATHCA
OCHOBHBIMM €IMHMIIAMU U3MEPEHHUs IUIOIIAIU, BBIPAYKATh OJAHMU €AMHULIBI U3MEPEHUS ILIOAAN Yepes
Ipyrue.

Pacnio3HaBaTh Ha MOZENSAX W HM300paXKEHUSAX MUPAMUAY, KOHYC, LMIMHJIp, HCIIOJIB30BaTh
TEPMHUHOJIOTHIO: BEPILIMHA, pedpo, rpaHb, OCHOBAHUE, pa3BEPTKA.

N300pakaTh Ha KJI€TYaToOi Oymare npsMOYTOJIbHBIN Mapaiesienunes.

Boruncnsate 00bEM NpSIMOYTOJIBHOTO Mapajijienenumnena, Ky0Oa, IMoib30BaTbCsi OCHOBHBIMU
eIMHUIIAMU U3MEpEeHUs 00bEMa;

Pemate HecimokKHBIE 3aJauM Ha HAXO0XKJICHHE TIE€OMETPHUYECKMX BEJIMYMH B INPAKTHYECKUX
CUTYalUsIX.
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TEMATHYECKOE INTAHUPOBAHHUE

5 KJIACC
KoaunyecTBo yacoB
Ne HaumeHoBaHue pa3ieioB U B KonTtp MpakTH DJIeKTpOoHHbIe (LM (ppoBbIE)
n/n TeM NMPOrpaMMbl cer OJILHBIE yecKue o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
1 Harypanbnsle uncna. JleiictBus 43 1 0 bubmumorexa [IOK
C HATYPAJIbHBIMU YHCIAMHU https://m.edsoo.ru/7f4131ce
2 Harnsanas reomerpus. Jluaun 12 5 bubnnorexa [JOK
Ha IJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubmuoreka [JOK
3 OOkIkHOBeHHbIC 1pOOH 48 ! 0 https://m.edsoo.ru/7f4131ce
4 Harnsanas reomerpusi. 10 1 1 bubnnorexa [HOK
MHOrOoyrojabHUKH https://m.edsoo.ru/7f4131ce
bubmuorexa [JOK
> JlecaTutmbIe Apodu 38 ! 0 https://m.edsoo.ru/7f4131ce
6 Harnsannas reomerpus. Tena u 9 0 1 bubnnorexa [JOK
(GUrypsl B IpOCTpaHCTBE https://m.edsoo.ru/7f4131ce
bu6mmoreka [JOK
! losroperue u 0bobmenue 10 0 ! https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I10 170 4 5
ITPOT'PAMME
6 KUJIACC
KosanyecTBo yacoB
Ne HaumeHoBaHue pa3jiejioB U TeM K 1} DUICKTPOHHbIE
B P Beer OHTp PaKTH (undposbie) oOpazoBaTe/ibHbIE
n/n NporpaMmbl OJIbHBIE YyecKue
0 pecypcsl
padoThI padoThI
bubanoreka LJOK
! HarypaibHle uncra 30 1 0 https://m.edsoo.ru/7f414736
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2 Harnsaanas reomerpus. Ilpsmelie Ha 7 bu6muotexa [JOK
IIJIOCKOCTH https://m.edso00.ru/7f414736
3 /lpodu 32 https://rﬁi%zﬁgﬁﬁ&&%e

4 Harnsannas reomerpusi. 5 Bu6muotexa [JOK
Cummerpust https://m.edsoo.ru/7f414736

bu6nmorexa [IOK
° Bripaxcerus ¢ Oysamu 6 https://m.edsoo.ru/7f121114736

6 Harnsanas reomerpus. @urypsl Ha 14 Bu6muotexa [JOK
TUIOCKOCTH https://m.edsoo.ru/7f414736

7 IlonoxxurenpHbIC U 40 bubnunoreka LIOK
OTPHIIATEIILHBIE YHCIIA https://m.edsoo.ru/7f414736

8 [IpencraBnenue 1aHHBIX 6 Bubmiorexa OK
https://m.edsoo.ru/7f414736

9 Harnsanas reomerpus. @urypsl B 9 Bbu6moteka [JOK
IPOCTPAHCTBE https://m.edsoo.ru/7f414736

10 [ToBTOpEHME, 0000IICHUE, 20 bu6nmorexa LIOK
CHCTEMAaTH3aLIH https://m.edsoo.ru/7f414736

OBIIEE KOJIMYECTBO YACOB I1O 170
I[TPOI'PAMME
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PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KJIACCAX

HHOACHUTEJIBHASA 3AIIMCKA

Anrebpa sABIsS€TCA OJHUM H3 OINOPHBIX KYpPCOB OCHOBHOIO 0O0LIEro oOpa3oBaHUsA: OHA
obecrieynBaeT W3y4e€HUE APYrHX TUCHUIUIMH, KaK €CTECTBEHHO-HAyYHOTO, TaK M T'yMaHUTapHOTO
LIUKJIOB, €€ OCBOEHHE HEOOXOIUMO JUIsl HPOJOJDKEHHs 00pa3oBaHHMS M B IOBCEJHEBHOM IKHU3HHU.
PazButue y o0yyarommxcst Hay4dHbIX MPEACTABICHUN O MPOUCXOKICHUN U CYIIIHOCTH areOpandecKux
a0cTpakuuii, crocobe OTpakKeHUsT MaTeMaTHYeCKOM HayKoW SIBJIEHMH U NPOLIECCOB B IMPHUPOJAE U
00IIeCTBE, POJIM MATEMAaTHYECKOTO MOJICIMPOBAHUS B HAYYHOM MO3HAHUU U B IPAKTUKE CIIOCOOCTBYET
(GOpMHPOBAHHIO HAYYHOTO MHUPOBO33PEHHUS M KAa4eCTB MBIIUICHUS, HEOOXOAUMBIX JUIsl aJanTaluyd B
coBpeMeHHOM u(poBOoM ob1ecTBe. M3ydeHue anreOpbl o0ecrieunBaeT pa3BUTHE YMEHUS HAOIIOAATh,
CpaBHUBAaTb, HAaXOIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBILIUIEHHUS, CHOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JCHCTBHSL M BBIBOJABI, (OPMYIHMPOBATH YTBEPKICHHUS.
OcBoenne kypca aiaredOpsl 00ecHeuMBaeT pPa3BUTHE JIOTMYECKOTO MBIIIJICHUS OOYYalOIIMXCs: OHHU
UCTOJNB3YIOT JIEAYKTUBHBIE W WHIYKTUBHBIE pAcCyXJEHUs, O0O0OOIIeHWe W KOHKPETH3AIHIO,
abctparupoBanue M aHajoruto. OOyueHue anrebpe mpennojaraeT 3HAYUTEIbHBIH 00BEM
CaMOCTOSITENTLHON JEATEIBHOCTH 00yUYarOIIUXCs, TOITOMY CAMOCTOSITEIIbHOE PEIICHUE 33134 SIBJISCTCS
peanu3anueil AeaTelbHOCTHOTO IPUHIUIA O0yUSHHUS.

B cTpykType mporpammbl yaeOHOTO Kypca «Airedpay s OCHOBHOTO OOIIero oOpa3oBaHUs
OCHOBHOE MECTO 3aHMMAIOT COJepXKaTelbHO-METOJMYECKHE JHMHUU: «Uucaa M BBIYHCIECHUSAY,
«AnreOpanueckrue BbIpaXEHUS», «YpaBHEHUS M HepaBeHCTBa», «DyHkuum». Kaxngas uz stux
COJIepKATEIbHO-METOJUUECKUX JIMHUNA pPa3BUBAETCS HA MPOTSHDKEHUM TPEX JIeT M3Yy4YeHHs Kypca,
B3aUMOJICHCTBYS € JOpPYIMMH €ro JHHUAMU. B Xone u3ydyeHus ydyeOHOTO Kypca OOydaroImumcs
INPUXOJUTCS JIOTUYECKU PACCYXkJaTh, UCIOJIb30BATh TEOPETHKO-MHOXKECTBEHHBIH f3bIK. B cBsi3n c
3THM B TMporpammy ydeOHOro Kypca «Anre0Opa» BKIIOYEHBI HEKOTOpPBIE OCHOBBI JIOTHKH,
IIPEJCTAaBICHHbIE BO BCEX OCHOBHBIX Pa3/iellax MaTeMaTHYeCKOro oOpa30BaHUS M CIOCOOCTBYIOLIHE
OBJIAZICHUIO OOYYalOLIMMUCS OCHOB YHHBEPCAJIBbHOIO MaTeMaTudeckoro si3pika. ConepkarenbHON U
CTPYKTYpPHOI 0COOEHHOCTBIO y4eOHOTro Kypca «Anredpay sBISETCS €ro MHTETPUPOBAHHBIN XapaKTep.

Copnepxanne nuHUM «YHucna U BBIYUCIEHUS» CIYKUT OCHOBOW JJIs JAJIbHEHIIEr0 HW3Y4EeHUs
MaTeMaTHKH, CIIOCOOCTBYET PA3BUTUIO Yy OOYYalOIIMXCS JIOTHYECKOTO MBILIUIEHHS, (pOPMUPOBAHUIO
YMEHUS TIOJIb30BAThCS AITOPUTMAMH, a TAaKXKe MMPHUOOPETEHUIO MPAKTHYECKIX HABBIKOB, HEOOXOTUMBIX
JUIs IOBCETHEBHOM >KM3HM. Pa3BUTHE MOHATHS O YMCIIE HA YPOBHE OCHOBHOI'O 0OLIero oOpa3zoBaHMs
CBSI3aHO C pAIMOHAIBFHBIMH M HWPPAIMOHAIBHBIMU YHUCIAMH, (OPMHUPOBAHHEM TIPE/ICTABICHUH O
JeWCTBUTENILHOM YHCIIe. 3aBepIIeHHEe OCBOSHHS YMCIOBOM JIMHUM OTHECEHO K CpeIHeMY oOliemy
00pa3oBaHMUIO.

Copneprxanue IByX alreOpandecKux JUHUN — « Anredpandeckue BEIpaXXeHUs» U «YpaBHEHUS U
HEpaBEHCTBa» CMOCOOCTBYeT (OpMHUpPOBaHHIO Yy OOy4arolmMxcs MaTeMaTHYecKoro armaparta,
HEOOXOAMMOro JUIsi  pEeUIeHHs 3ajad  MaTeMaTHKH, CMEXHBIX TIpPEJIMETOB U  IPAKTUKO-
OpPHUEHTHPOBAaHHBIX 3amad. Ha ypoBHe OCHOBHOTO 00mIero oOpa3oBaHUs YYEOHBIA MaTepual
IPYIIUPYETCsS BOKPYT PallMOHAIBHBIX BbIpaXeHUH. Anredpa JeMOHCTPUPYET 3HaYeHHE MaTeMaTHUKU
KaK sI3bIKa JUIS TIOCTPOCHUSI MaTeMaTHUECKUX MOJIENEH, ONMMCAHMsI TPOIIECCOB U SBJICHUN PEaTbHOTO
mupa. B 3amaun oOydeHus anreOpe BXOIAT TakkKe JajbHEWINee pa3BUTUE aJITOPUTMHUYECKOTO
MBIIIUIEHHUS,, HEOOXOAMMOTO, B YacTHOCTH, JJIsI OCBOCHHUS Kypca HH()OPMATHKH, W OBJIAJCHHE
HaBBIKAMU JIEIYKTHBHBIX paccyxaeHuil. [IpeoOpa3oBaHue CHUMBOJBHBIX (OPM CIIOCOOCTBYET
Pa3sBUTHIO BOOOPAXKEHMsI, CIIOCOOHOCTEW K MaTEMAaTHYECKOMY TBOPUYECTBY.

Conepxanue (QyHKIMOHATBHO-TpApUUECKON JIMHUU HALEJIEHO HA MOJIydeHHe O0y4JaromyuMuUCs
3HaHUN O (YHKIMSAX KaK BaKHEUIIEH MaTeMaTHYECKOWM MOJICIM MJis ONHUCAHWS W HCCIEIOBaHUS
pa3HOOOpa3HBIX MPOLECCOB U SIBICHUH B Mpupojae U obmecTe. M3ydeHue marepuana crocoOCTByeT
pPa3sBUTHIO Yy OOY4YarOLIUXCS YMEHMsI HCIOJIb30BATH PA3JIMYHbIE BbIPA3UTENIbHBIE CPEICTBA SI3bIKA
MaTeMaTHUKd — CIIOBECHbIE, CHUMBOJHMYECKHE, Tpaduueckue, BHOCHT BKJIaJg B (opMupoBaHue
IPEJCTABICHUN O POJIM MAaTEMATHKH B Pa3BUTHH IUBWIN3ALUH U KYJIbTYPBHI.
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CormacHo ydeOHOMY TutaHy B 7-9 kiaccax m3ydaercss y4eOHbBIH Kypc «Anredpa», KOTOPBIH
BKJIFOYACT CIIEIYIOLINe OCHOBHBIE Pa3Jielibl coAepkaHus: «Hucna U BEIYUCICHUD», «AJIredpandecKue
BBIpOKEHUS», «Y PaBHEHUS I HEPABEHCTBA», «DyHKIIUNY.

Ha u3ydenune yueOHOrO Kypca «Anredpa» orBoautcs 408 yacos: B 7 kinacce — 136 gaca (4 gaca
B HeJeno), B 8 kimacce — 136 vaca (4 gaca B Henento), B 9 kinacce — 136 gaca (4 yaca B HEJIEIIO).

COJAEPKAHUE OBYYEHUA

7 KJIACC

Yuciia 1 BIYUCICHUA

JpoOu 0OBIKHOBEHHBIE U AECATHUYHBIE, IEPEX0] OT OJHON (hOpMBI 3amucu Apodeil K Apyrou.
[loHsiTHE paLMOHAIBHOIO 4YHUCIA, 3alKMCh, CPAaBHEHUE, YIOPSJAOYMBAHHE PALMOHAIBHBIX YHCEIL
Apudmernueckue neicTBUS C pallMOHAIBHBIMU YKMCIaMU. PelieHue 3aau U3 peaabHON MPaKTHKU Ha
9acTu, Ha IpoOH.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeJIEM: ONpe/ieieHne, Ipeodpa3oBaHue BEIPA)KEHUH HA OCHOBE
olpezieNieHus], 3anuch 00abIIKX yncel. [IpoueHThl, 3anuch NpoIeHTOB B BUJIE IpoOu U ApoOu B BHUJIE
IIPOLEHTOB. TpY OCHOBHBIE 33/1a4y HA IIPOLICHTHI, PELLICHUE 3a1a4 U3 PEAIbHOU MTPaKTUKU.

IIpuMeHeHne NPU3HAKOB ACIMMOCTH, PA3JI0KEHNE HA MHOKUTEIIA HAaTYPAIbHBIX YHCEIL.

PeasibHble 3aBUCMMOCTH, B TOM YHCJIE NIpsiMasi U 00OpaTHasi MPOIOPLMOHAIILHOCTH.

Auaredpanyeckune BbIpaKeHHUs

IlepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKEHUSA C IIEPEMEHHON. JlomycTuMble 3HA4YECHMS
nepeMeHHbIX. [IpeacraBieHrne 3aBUCMMOCTH MEX]ly BeTHMUYMHAMH B BHUAE (opMyIibl. BeraucieHus mo
¢dopmynam. IIpeoOpa3oBaHne OYKBEHHBIX BBIPa)KEHHH, TOKIECTBEHHO pPaBHbIC BBIPaKEHHs, IpaBHUIIa
npeoOpa3oBaHusl CyMM W TPOW3BEIACHHUN, NMpPaBUJIa PACKPHITHS CKOOOK M TPHBEIEHHS TOAOOHBIX
cllaracMblX.

CBolicTBa CTENEHU C HATYpaJIbHbBIM I1OKa3aTeleM.

Opnowienbl U MHorowieHsl. CreneHp MHorouneHa. ClOXKEHHE, BBIYMTAHHE, YMHOXCHHE
MHOTouwi1eHOB. DOpMyJIbl COKPAIIEHHOTO YMHOXKEHHUS: KBaJIpaT CyMMBI U KBaapart pasHoctu. ®opmyna
Pa3HOCTH KBaApaToB. Pa3jioxkeHne MHOTOWIEHOB Ha MHOXKUTENH.

YpaBHeHHUsI M HEpaBEHCTBA

VYpaBHEeHUe, KOpEHb YypaBHEHHUs, IMpaBWia MNpeoOpa3oBaHUS YPAaBHEHUS, PaBHOCHIBHOCTb
YpPaBHEHUU.

JIuneliHOe ypaBHEHME C OJHOW NEPEMEHHOM, YUCIIO KOPHEHN JIMHEWHOIO YpaBHEHHUs, PEIICHUE
JTuHEeHbIX ypaBHeHUI. CocTaBiieHue ypaBHEHUH IO YCJIOBMIO 3aJaud. PelieHue TEKCTOBBIX 3ajad C
IIOMOILBIO YPABHEHUIA.

JluneitHoe ypaBHeHHME C JByMsl NepeMeHHbIMU M ero rpaduk. Cuctema IBYX JHMHEHHBIX
ypaBHEHUH C JByMs IEpeMEHHBIMH. PelieHre cucteM ypaBHEHHN criocoOoM moJicTaHOBKU. [Ipumepst
peLIeHus TEKCTOBBIX 33a4 ¢ IOMOIIBIO CUCTEM YPAaBHEHMIA.

DOyHKIUHA

Koopannara toukn Ha npsmoil. Uucnossle npoMexxyTku. PaccTossHue Mexay AByMs TOUKaMHU
KOOPAMHATHOU IIPSIMOA.

[MpsmoyronbHast cucremMa koopamHaT, ocu OX m Oy. AlGcumcca W OpauHATa TOYKH Ha
KOOpAMHATHOH 1tockocTH. [IpuMeps! rpadukoB, 3aaHHbIX (hopMynamu. YTeHne rpadukoB peatbHbIX
3apucumocteil. [lonarue pynkuuu. I'paduk ¢pynknun. CpoiictBa pynkuuid. Jluneitnas gpyHkuus, eé
rpaduk. I'paduk Gynkmun y = [x|. ['padudeckoe perienue TMHEHHBIX ypaBHEHUH U CHCTEM JIMHEHHBIX
YpaBHEHUM.

8 KIIACC
Yuciia v BEIYMCIEHUS
KBagparueiii kopeHb u3 uucna. l[lonstue o0 wuppamuoHasbHOM 4Hcie. JlecaTuyHbie
NpUOMIKEHUS HUppAMOHANIBHBIX uucen. CBolicTBa apu(METHYECKMX KBAJIPATHBIX KOpHEH W UX
MIPUMEHEHHE K ITPe0O0pa30BaHUIO YUCIOBBIX BBIPAXEHHUI U BhIYUCICHUAM. [leficTBUTENbHBIE YHCIIA.
Crenens c 1eJIbIM TTOKa3aresieM U e€ cBoicTBa. CTaHaapTHas 3aluch YUCIIA.
Anredpanyeckne BbIPaKeHUS
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KBaznpaTHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOTO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckas 1poos. OCHOBHOE CBOMCTBO anredpandeckoil 1poou. CrokeHue, BHIYUTAHHE,
YMHOXXEHUE, JiefieHne anreopandeckux ApoOeil. PanyonanbHble BbIpakeHHs 1 UX IpeoOpa3oBaHue.

YpaBHeHusI 1 HEPaBEeHCTBA

KBaaparHoe ypaBHeHHE, hopMyria KOpHEH KBaJipaTHOTO ypaBHeHHs. Teopema Buera. Pemenne
YpaBHEHUH, CBOJAIIMXCS K JMHEMHBIM M KBajpaTHbIM. llpocteiimme npoOGHO-panoHaIbHbIE
YPaBHEHHUS.

['paduueckas uHTepHpeTanys ypaBHEHUH C JByMs IEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YPaBHEHHH C ABYMs I€pEeMEHHBIMU. [IpuMepbl pemieHus CUCTEM HEJIMHEHHBIX YpaBHEHHUH C JBYMsI
IIEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyeckKuM CrocoOoM.

YuciioBble HEpaBEHCTBA U UX cBoiicTBa. HepaBeHCTBO ¢ 0OJIHOM mepeMeHHOW. PaBHOCHIBHOCTH
HepaBeHCTB. JIMHeHbIe HEpaBEHCTBA € OJIHOM nepeMeHHOU. CHCTEMBI JIMHEHHBIX HEPABEHCTB € OJIHOM
MePEMEHHOM.

DOYyHKIUHA

[Tonsatue ¢ynxnuu. OOnacTe ompeneneHuss U MHOXECTBO 3HadeHUH QyHKuM. CrocoObl
3aaHus QyHKITHH.

I'paduk pynkuuu. Yrenue cBoiictB Gpynkuuu mno e€ rpaduky. [Ipumeps! rpadukoB GyHKIUM,
OTPaXKaIOLINX PEAIBHBIE IIPOLECCHI.

OyHKIMY, ONHUCHIBAIOIIKME MPSIMYI0 M OOpaTHYIO IPONOPLHOHAIBHBIE 3aBUCUMOCTH, HX
rpapuku. @yukimn y = X2, ¥ = X3, y = \x, y=|x|. [paduueckoe pemenrne ypaBHEHHH W CHCTEM
YpaBHEHUH.

Hcnonp30BaHWE ypaBHEHUN W HEPABEHCTB B OINMCAHUU pealbHBIX cuTyauuid. ABTOBA3.
Boipkckuii aBTOMOOWIBHBIN 3aBOJI

9 KUIACC

Yucsia v BbIYUCICHUSA

PannonanpHple 4yMcna, UppanUoOHAJIbHbIE YHUCIA, KOHEYHbIE M OECKOHEUHbIE JECSITHYHBIE
ApoOu. MHOXECTBO ACHCTBUTENbHBIX YUCEN, JIeHCTBUTENbHBIE YHCIa KaK OECKOHEUHBbIE JeCATHUHBIE
npobu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE MEXKAY MHOXKECTBOM JEHCTBUTENBHBIX 4YHCENl U
KOOPJAMHATHOU IIPSIMOA.

CpaBHeHuE JEWCTBUTENBHBIX 4YHUCEN, apumeThyeckue MAEUCTBUS C JEHCTBUTEIbHBIMU
YHCIIaMHU.

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUPA, JUTUTETLHOCTD IIPOLIECCOB B OKPYXKAIOIIEM MUpE.

[TpubnmxEHHOE 3HaYEHNE BEIMYMHBI, TOUHOCTh Npubamxkenus. Okpyrienue uncen. [Ipukuaka
1 OLIEHKA pe3yJIbTaTOB BBIYUCIICHUH.

YpaBHeHUs M HEPABEHCTBA

JInnelinoe ypaBHeHuUe. PenieHne ypaBHEHUH, CBOAAIIMXCS K JIMHEWUHBIM.

KBanpatHoe ypaBHeHMe. PemieHue ypaBHEHMI, CBOAAIIMXCS K KBaJIpaTHbIM. bukBagpaTHoe
ypaBHeHue. llpumepbl pemeHus ypaBHEHUN TpeTbe W UYETBEPTOM CTENEHEW pas3JIoKEHUEM Ha
MHOKUTEIH.

Pemenue npoOHO-panMOHANBHBIX ypaBHEHUH. PerieHue TEKCTOBBIX 3ajad anreOpandecKum
METOOM.

VYpaBHeHHe ¢ JByMs NepeMeHHbIMH M ero rpaduk. Pemienue cucreMm ABYX JHHEHHBIX
YPaBHEHUI C IByMs IIEPEMEHHBIMU. PellieHre cucTeM IByX YpaBHEHHH, OJTHO U3 KOTOPBIX JINHEHHOE, a
apyroe — BTOpod creneHu. ['paduueckas wuHTepnperanuss CHCTEMbl YypaBHEHUH C JABYMS
IIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a71a4 anreOpandecKuM CIiocoO0M.

YucioBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne nMHENMHBIX HEPABEHCTB C OJHOW MEpeMEHHOW. PemieHune cucTtemM JIMHEUHBIX
HEpaBEHCTB C OJHOM mnepeMeHHoll. KBaapaTtHble HepaBeHcTBa. ['paduueckas HHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IICPEMEHHBIMH.

DOyHKIUHA

KBagparnunas ynkius, e€ rpadux u cBoiictsa. [Tapabosa, KOOpIMHATHI BEPIIMHBI Tapa0OJIBI,
0Chb CUMMETpPHUHU TapaboIbl.
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['padukn Gpyrxmii: y = kx, y = kx + b, y = k/x, y = x3, y=Vx, y = || u ux cBoiicrsa.

YucaoBble MOCIE10BATEILHOCTH H IPOrPecCuH

[ToHsiTHE YMCTOBOM TMOCIEAOBATEIBHOCTH. 3aJaHUE TMOCIEI0BATEIBHOCTH PEKYPPEHTHOM
dbopmyoit u popmyoii N-ro 4ieHa.

Apudmernueckas U reomerpudeckas nporpeccuu. @opmyssl N-To 4ieHa apupMeTHUECKOl u
Tr€OMETPUYECKON IIPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxeHue wieHOB apu(PMETUUECKON U TeOMETPUUECKOMN MPOTrpecCcHii TOUKaMH Ha
KOOPJAMHATHOM IIOCKOCTU. JINHENHBIN 1 SKCIOHEHLUAIbHBINA pocT. CI10KHBIE IPOLEHTBHI.

INPEJIMETHBIE PE3YJIBTATDI

K koH1y 00ydeHus B 7 Kj1acce 00yJaromUics MOIyYUT CIEIYIOLUE IPEIMETHbIE PE3YIbTAThI:

Yuciia ¥ BbIYMCICHHSA

BeinonHATe, codeTas yCTHble M NIUCbMEHHBIE NPUEMBI, apUPMETHUYECKHE IEUCTBUS C
palOHaIbHBIMU YU CIIAMHU.

HaxonuTh 3Hau€HUs] YUCIIOBBIX BBIPAKEHUH, IPUMEHSATh Pa3HOOOpa3HbIE CIIOCOOBI M MPUEMBI
BBIYUCIICHUS 3HAUYCHHUI APOOHBIX BBIPAKECHUH, COIEPKAIINX OOBIKHOBEHHBIE M IECITUYHBIE TPOOH.

[Tepexoauthk OT OJHOM (OPMBI 3aMUCH YUCEI K APYrod (mpeoOpa3oBbIBaTh AECATUUHYIO IpOOb
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATHUHYIO JPOOBb).

CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAJIBHBIE YUCIIA.

OxpyryisTh yucna.

BBINONHATP NPUKUAKY U OLIEHKY pe3yJbTaTa BBIYMCIICHUH, OLIEHKY 3HAY€HUH YHCIOBBIX
BbIpaKCHUI. BBINOIHATH AEMCTBUSI CO CTENIEHSMU C HATYPaJIbHBIMU I10Ka3aTEIsIMU.

[TpyuMeHATh NPU3HAKU JEITUMOCTH, PA3JIOKEHUE HA MHOKUTEIIN HATYPAJIbHBIX YHCEIL.

Pemath nmpakTUKO-OpMEHTHUPOBAHHBIE 3aJauM, CBA3aHHBIE C OTHOILIEHUWEM BEJIMYUH,
IIPONOPLINOHAIBHOCTBIO BEJINYMH, MPOLEHTAaMH, WHTEPIPETUPOBATh PE3YNIbTAThl PEIICHHs 3a1ad C
y4€TOM OIpaHUYEHHH, CBA3aHHBIX CO CBOWCTBAMHU PACCMATPUBAEMBIX OOBEKTOB.

AuredpanyecKkne BbIPaKeHUS

Hcnonp3oBaTh anreOpandeckyo TEPMUHOJOTHIO U CUMBOJIMKY, MPUMEHATH €€ B Ipolecce
OCBOEHHUS y4eOHOro MaTepuaa.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPRXKEHUN IIPU 3aJIaHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHMs LENTOr0 BBIPAKEHHST B MHOTOWIEH NPUBEACHUEM I0JI00HBIX
cllaraéMblX, paCKpbITUEM CKOOOK.

BBINIOTHATE YMHOKEHUE OJHOWIEHA HA MHOTOWIEH U MHOTOWJIEHA HA MHOTOYJIEH, IPUMEHSITh
(dbopMyIibl KBagpaTa CyMMBbI M KBaJipaTa pa3HOCTH.

OcymiecTBIATh Pa3loKeHNEe MHOTOWIEHOB HA MHOKUTENHN C IOMOIIBIO BHIHECEHUS 32 CKOOKH
00IIero MHOXKHTEJS, TPYIIUPOBKY ClIaraéMbIX, IPUMEHEHUs (HOPMYIT COKPAIIEHHOTO YMHOKEHUSI.

[TpumeHsaTh peoOpa30BaHUsI MHOTOWIECHOB JUIS PEHICHUS Pa3jIMYHbIX 33a/1a4 M3 MaTeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 peaTbHON MPAKTUKU.

Hcnonb30BaTh CBOMCTBAa CTENEHEH ¢ HATypalbHBIMM MOKa3aTeIsIMHM Ui MpeoOpazoBaHMS
BBIPA)KCHU.

YpaBHeHHUsS M HEPABEHCTBA

Pemate JMHEVHBIE YpaBHEHHMS C OJHOM NEPEMEHHOW, NPHUMEHSS IpaBWIa MEpexoaa OT
HCXOJHOTO YPAaBHEHUS K PaBHOCUIBHOMY eMy. IIpoBepsiTh, sIBII€TCS 1M YUCIIO KOPHEM ypaBHEHUS.

[TpumensTh rpadpuueckre METObI IPH PEIICHNN JIUHEWHBIX YPAaBHEHUN U UX CHCTEM.

[TonGupars npuMepsl map 4HUCes, SBJISIOUIMXCS PELICHUEM JMHEHHOTO YpaBHEHHS C JIByMs
IIEPEMEHHBIMH.

CTpouTh B KOOPAUHATHOW TNIOCKOCTH TpaduK JUHEHHOTO YpAaBHEHHS C JBYMS MEPEMEHHBIMH,
HOJIB3YSICh T'pa)MKOM, IPUBOAUTH IPUMEPHI PELICHUS YPABHEHUS.

Pemate cucremMbl ABYX JIMHEMHBIX YPAaBHEHMM C JByMS II€PEMEHHBIMH, B TOM YHCIIE
rpaguIeCKu.

CocTaBisITh U pelarh JIMHEHHOE YpaBHEHUE WM CUCTEMY JIMHEMHBIX YPAaBHEHUH 110 YCIIOBUIO
3aJla4¥, UHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3aJ]a4X MTOJIyYE€HHBIN pe3yJIbTaT.

DOyHKIUHA
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N300pakaTh HA KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIHME 33JIaHHBIM KOOPJMHATAM,
Jy4H, OTPE3KH, UHTEPBAJIbI, 3alIMCHIBATH YNCIOBBIC POMEKYTKH Ha alNreOpanyeckoM s3bIKe.

OtmeudaTh B KOOPAUHATHON MJIOCKOCTH TOYKH IO 33JJaHHBIM KOOpJIWHATaM, CTPOUTH Tpaduku
nuHEeUHBIX QyHKIMH. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (PYHKIMI HU3BECTHBIE 3aBUCHMOCTH MEXKIY BEIUYMHAMU: CKOPOCTH,
BpeMs, pacCTOSHUE, [IEHa, KOJIMYECTBO, CTOMMOCTb, TPOU3BOAUTEIBHOCTD, BpeMsl, 00BEM padoTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumatp Tpaduueckuii crmocod NpeACTaBICHUS W aHAIM3a HH(OpMAIMM, W3BIEKaThb M
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPapUKOB peaabHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K konmy o0yuenus B 8 kjiacce o0ydaromuiics MoJIyduT ClIeayIOIIe TpeIMeTHbIe Pe3yIbTaThl:

Yuciia ¥ BbIYHMCICHHSA

Hcnonb30BaTh HadallbHbIE MPEICTABICHUS O MHOXECTBE JEUCTBUTENIBHBIX YHCENT IS
CpaBHEHHMs, OKpPYIJICHHS U BBIYMCICHHUH, H300pakaTh JCHCTBUTEIbHBIC YHUCIA TOYKAMHU Ha
KOOPJMHATHOM MPSIMOMA.

[TpumeHsTh MOHATHE apU(METUUYECKOT0 KBAJpPaTHOIO KOPHS, HAXOAWTh KBaJpaTHbIE KOPHH,
UCIONB3YS TpU  HEOOXOIMMOCTH  KAJbKYJISATOP, BBIMOIHATH MPEeoOpa3oBaHUsl  BBIPAXKCHHIA,
coJieprKalluX KBaJpaTHbIE KOPHU, UCIIOJIb3Yys CBOMCTBA KOPHEH.

Hcnonp30BaTh 3anucu OOJBIINX M MAJIBIX YHCEN C MMOMOIIBIO IECATUUHBIX Ipo0ei U creneHei
gucina 10.

Anredpanyeckne BbIPaKeHUS

[IpuMeHsTh TMOHATHE CTENEHHM C LEeNbIM II0Ka3aTelIeM, BBIIOJIHATH IPEOOPa30BAHUS
BBIPAXKECHU, COEPIKALUX CTEIEHU C LIEJIBIM ITOKa3aTeIIEM.

BbInonHATE TOXKIECTBEHHBIE IPE0OPA30BaHUs PALIMOHAIBHBIX BBIPAKEHUN HAa OCHOBE IIPABUII
JEHCTBUI HaJl MHOTOYWIEHAMH U alreOpandecKuMH IpOoOsiMHU.

PackiiagpiBaTh KBaipaTHBIN TPEXUIIEH HA MHOXKHUTEIH.

[TpumeHsaTh TpeoOpa3oBaHMs BBIPAKEHUM AJs PELIeHUs pa3IM4yHbIX 33/7a4 M3 MaTeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 peaIbHON MPAKTUKH.

YpaBHeHNs H HEPABEHCTBA

PemaTs nuHelHbIe, KBaJIpaTHbIE YPAaBHEHUS U PALlMOHAIbHBIE YPAaBHEHUS, CBOSIIIMECS K HUM,
CUCTEMBI JIByX YPAaBHEHHI C IByMsI IEPEMEHHBIMHU.

IIpoBOoaNTE MpOCTEHIIME HCCICAOBAaHUS YPABHEHUM W CUCTEM YpPAaBHEHWM, B TOM YHUCIE C
IPUMEHEHHEM TpapHUuecKuX NpeACTaBiIeHUN (yCTaHABIMBaTh, UMEET JIM YpaBHEHHE WIIM CHUCTEMa
YpaBHEHUH pellIeHusl, €CIIU UMEET, TO CKOJIbKO, U IIpoYee).

[Tepexoauth OT cioBeCHOH (HOPMYIUPOBKH 3a]auu K €€ anredpanyeckoil MOAEIH ¢ MOMOIIbIO
COCTaBJICHUS] YPAaBHEHUS UJIU CUCTEMbl YPaBHEHUN, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M MOJIYYE€HHBIN pe3yIbTar.

[IpyMeHsTh CBOWMCTBAa YHMCIIOBBIX HEPABEHCTB Ul CPAaBHEHUS, OICHKH, pellaTh JIMHEWHBbIE
HEPaBEHCTBA C OJIHOM NMEePEeMEHHOW M UX CHUCTEMBbI, J1aBaTh IpapUUecKyio MIUTIOCTPALUI0 MHOMXKECTBA
pelIeHni HepaBeHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[Tonnmath ¥ UCHOIB30BaTh (DYHKIMOHAIBHBIE MOHATUS MU SI3bIK (TEPMHUHBI, CUMBOJHYECKHE
0003HaYeHMs), ONPEAEATh 3HaueHHEe (YHKIMU IO 3HAYCHHMIO apryMEeHTa, ONpEeAesTh CBOWMCTBA
dbyakumn o e€ rpaduky.

Crpoutsb rpaduku 3eMeHTapHbIX (GYHKINN BUIA:

y = k/x, y = x2,y = x3,y = |x|, y = \X, OnmcBIBaTh CBOHCTBA YHCIOBON DYHKIMK MO &
rpaduky.

K xonIy 00ydeHus B 9 kjacce o0yJaronuics MOTyIUT CICAYIONTUE IPEIMETHBIC PE3yIbTATHI:

Yucsa v BbIYUCTCHUSA

CpaBHMBATh U yNOPSAA0YNBATH PALlMOHAIBHBIE U HPPALIMOHAIIBHBIE YHCIIA.

Boimonuate apudmeTnyeckue ACWCTBUS C PAlMOHAIBHBIMH YHCIAMH, COYETass YCTHBIE WU
MMACbMEHHBIE TPUEMBI, BBITTOIHATH BEIUUCICHUS C UPPALMOHAIEHBIMU YU CIIAMH.

HaxonuTe 3Ha4yeHMs] CTENEHEH € LEIbIMU I0KA3aTeIsIMH M KOPHEW, BBIYUCIATH 3HAYCHUS
YHUCJIOBBIX BBIPAXKEHUMN.
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OKpyrysTh NEHCTBUTEIBHBIC YNCIA, BBIIONHATh NPUKUAKY PE3YylbTaTa BBIUYMCICHHUN, OLEHKY
YHUCJIOBBIX BBIPAKEHUM.

YpaBHeHUs1 1 HEPABEHCTBA

Pewmats nuHENHBIE U KBAaJpaTHbIE YPABHEHUS, YPABHEHMsI, CBOJAILIUECS K HUM, IPOCTEHIINE
IpOOHO-pALlOHAIbHBIC YPABHEHMSL.

Pemate cucrempl ABYX JIMHEHHBIX YPAaBHEHHUW C JBYMsS INEPEMEHHBIMH M CHUCTEMBI JBYX
YPaBHEHHH, B KOTOPBIX OJHO YPABHEHUE HE ABIIACTCS JIMHEUHBIM.

Pemate TekcTOBBIE 33/1a4M aNreOpanvdecKuM CrocoOOM C IMOMOUIBIO COCTABIICHHUS ypaBHEHUS
WM CUCTEMBI JBYX YPABHEHUH C IBYMs [IEPEMEHHBIMH.

[IpoBoaMTh NpOCTEHIINE HCCIECNOBAHMS YPABHEHMM M CUCTEM YPaBHEHUMH, B TOM YHUCIE C
IPUMEHEHHEM TpaHUuecKuX NpeACTaBiIeHUN (yCTaHABIMBATh, UMEET JIM YpPaBHEHUE WJIM CHUCTEMa
YPaBHEHHH peLIeHHUs], €CIIU UMEET, TO CKOJIBKO, U IIpoyee).

Pemate nuHeliHbIC HEPABEHCTBA, KBAIpaTHBIE HEPABEHCTBA, N300pakaTh PEIICHHE HEPABEHCTB
Ha YHCJIOBOM IPSMOM, 3aIIUCHIBATH PELIEHUE C IOMOIIBIO CUMBOJIOB.

Pemate cucTeMbl JMHEHHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKJIIOYAIOIINME KBAJpPaTHOE
HEpaBEHCTBO, M300pa)kaTb pELICHHE CHUCTEMbl HEPAaBEHCTB Ha YMCJIOBOM MpsMOM, 3alMChIBaTh
peuieHne ¢ IOMOLIbI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUH Pa3IMYHBIX 3a]ad.

DOyHKIUHA

Pacnio3HaBaTh (QyHKIUM H3yd4eHHBIX BHMJOB. IIoKa3blBaTh CXEMAaTHYECKH DPACHOJOXKEHHE Ha
KOOPJIMHATHO# TutockocTu rpadukoB GyHkuuii Buga: Yy = kx,y =kx + b,y =k/x,y=ax2+bx + ¢,y =
x3, y =Vx, ¥ = ||, B 3aBHCHMOCTH OT 3HauyeHH# KO>()DUIMEHTOB, ONUCHIBATH CBONCTBA ()YHKIIHIL.

Crpouth W H300pakaTh CXeMaTUYECKH TpauKu KBagpaTHUHBIX (YHKIMA, OMUCHIBATH
CBOMCTBA KBaJIpaTUYHbIX (PYHKIMH 1O UX IpaduKam.

Pacno3naBare kBagpaTuuHyr (QYHKIUIO 10 (OpMYye, MPUBOAUTH MPHUMEPH KBaJPaTUIHBIX
GbyHKUIMN U3 pealbHOM XKHU3HH, GPU3UKU, TEOMETPUH.

Yucii0Bble NMOCJIEA0BATEIbHOCTH U NPOrPECcCUH

Pacnio3HaBaTh apu(METHYECKyl0 M T'€OMETPUYECKYI0 MPOTrpPEecCMU NpU pPa3HBIX CIIOCOOax
3a/1aHMUS.

BBINONHATE BBIUMCIEHUS C HCHOJBb30BaHHEM (OpMyn n-ro ujaeHa apupMeTHYecKod u
r€OMETPUYECKON ITPOTPECCUM, CYMMBI IIEPBBIX N YJIEHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOYKAMH Ha KOOPJMHATHON TIOCKOCTH.

Pemate 3agaun, CBSI3aHHBIE C YKMCIIOBBIMHM ITOCJIEIOBATEIBHOCTSIMH, B TOM YHCIIE 3aJa4d W3
peanbHOM JKHU3HHU (C UCTIONB30BaHUEM KAJIBKYIATOPA, HUPPOBBIX TEXHOJIOTHUI).
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TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3iesioB M TeM B Kourp IlpakTH dueKkTpoHHbIe (LM (POBbLIE)
n/n NnmporpaMmmbIl OJILHBIC yecKue 06pa30BaTeJ1Ll-Ible PeCypChl
cero padoThI padoThI
1 [ToBTOpeHME M 00001IIEHUE Kypca 4 bubmmoreka [JOK
MaTeMaTHKH 5-6 Kjaacca https://m.edsoo.ru/7f415b90
Yucna 1 BEIYUCICHUS. 1 bubmuoreka [{OK
PanpoHabHbIE YUCIIa 25 https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
3 ATCOpAMHECKUE BHIPKCHH 27 1 https://m.edsoo.ru/7f415b90
4 YpaBHEHUS U HEPABEHCTBA 1 bubsmorexa [IOK
p p 20 https://m.edsoo.ru/7f415b90
bu6nmorexa LIOK
i Koopmunaret u rpaduicu. Gymicim 24 1 https://m.edso0.ru/7f415b90
3 bu6mmoteka IIOK
8 TosTopenne u 060dmenne 6 1 https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I1O 5 0
I[TPOI'PAMME 136

6
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8 KJIACC

KoaudecTBO 9acoB

J HanmenoBanue pa3jiesioB u Be Kontp IpakrTu JyiekTpoHHbIE (U (PPOBLIE)
n/n TeM MPOrpaMMBbl 0JIbHBbIE yeckKue o0pa3oBaTe/ibHbIE PeCypchl
ero padoTshI padoThI
[ToBTOpeHHe u 0600IIEHNE Kypca 4 bubmuorexa [IOK
anreOpsl 7 Kiacca https://m.edsoo.ru/7f415b90

Yucna v BIYUCIICHHUS. 15 1 bubnuorexa [JOK

KBagpartHbie KOpHH https://m.edsoo.ru/7f417af8
Yucna u Beruucienus. CTeneHb 7 bubmuorexa [JOK

C LIEJIBIM TTOKa3aTesIeM https://m.edsoo0.ru/7f417af8
AnreOpanyecKue BbIpaKCHUS. 5 1 bubnnoreka [JOK

KBanparHbiii TpéxuwieH https://m.edsoo0.ru/7f417af8
AnrebpanyecKkue BoIpaKEHUSI. 15 1 bubnuorexa [JOK

AnreOpanueckas Apo0b https://m.edsoo.ru/7f417af8
YpaBHEHUS U HEPABEHCTBA. 15 1 bubnunoreka [JOK

KBanparHbie ypaBHEHUS https://m.edso0.ru/7f417af8
VYpaBHEHUs 1 HEPABEHCTBA. 13 bubnuotexa [JOK

Cucrembl ypaBHEHUH https://m.edsoo.ru/7f417af8
YpaBHEHUS U HEPABEHCTBA. 12 1 bubnmnoreka [JOK

Hepasencraa https://m.edsoo.ru/7f417af8
bubnmnoreka [JOK

DyHKUHH. OCHOBHEIC IOATHS S https://m.edsoo.ru/?flil?afs
bubnnoreka [JOK

DyrKumy. HHC0BbIE QyHKIMH o https://m.edsoo.ru/?fL4117af8

2 1 s

OBILIEE KOJIMYECTBO YACOB I10 5 1
I[TPOTPAMME 136
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9 KJIACC

KoanuyecTBo 4acoB

HaumeHoBaHue pa3ieioB U TeM B Kontp IpakTu DJieKTpoHHbIE (M (PPOBbBIE)
n/n MPOrpamMmbl ¢ 0JIbHBIE yeckKue o0pa3oBaTe/ibHbIE PeCypchbl
ero padoTshI padoThI
[ToBTOpeHMe 1 0000IIEHNE Kypca 4 bubmuorexa [IOK
anreOpsI 8 Ki1acca https://m.edsoo.ru/7f415b90
Yucna v BIYHACIICHHUS. 9 bubmuoreka [JOK
JIeCTBUTENBHEIE YHCIIA https://m.edso0.ru/7f419d08
YpaBHEHUs U HEPABEHCTBA. 14 1 bubnnoreka [JOK
YpaBHEHUS ¢ OTHOU TIEPEMEHHOM https://m.edsoo.ru/7f419d08
YpaBHEHUs U HEPABEHCTBA. 14 1 bubnnoreka [JOK
Cuctembl ypaBHEHUI https://m.edso0.ru/7f419d08
YpaBHEHUs 1 HEPABEHCTBA. 16 1 bubnuorexa [JOK
Hepasencraa https://m.edsoo.ru/7f419d08
bubnnoreka [JOK
DyniuH 16 . https://m.edsoo.ru/7f51119d08
YucoBbIe MOCIEN0BATEIHLHOCTH 15 1 bubmmorexa LIOK
https://m.edsoo.ru/7f419d08
[ToBTOpenue, 06001IIEHNE, 48 1 bu6mmoreka [JOK
CHCTEeMaTH3aIlHs 3HAHHU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I1O 5 1
I[TPOTPAMME 136
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PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«"EOMETPUS» B 7-9 KJTIACCAX
INOACHUTEJIBHASA 3AIIMCKA

I'eomeTpus Kak OJUH U3 OCHOBHBIX Pa3/ieiIOB IIKOJIbHOW MaTEMaTUKH, UMEIOIIUI CBOEH LENbIO
o0ecneunTh M3y4YeHHE CBOWCTB M pa3MepoB (uryp, MX OTHOLIEHUI M B3aWMHOE PaCIOJIOKEHUE,
ONMPAETCS] Ha JIOTUYECKYIO, J10Ka3aTeIbHYI0 JIMHHIO. L[eHHOCTh HM3y4yeHHUs T'€OMETPUU Ha YpOBHE
OCHOBHOTO 001ero oOpa3oBaHHs 3aKIO4YaeTcs B TOM, 4YTO OOYYaroIIMiCs YYWUTCS MPOBOJIUTH
JIOKa3aTENIbHBIE PACCYXJEHHS, CTPOUTh JIOTMUECKHE YMO3AKIIIOUYEHUs, JO0Ka3blBaThb HCTUHHbBIC
YTBEPKACHUSI U CTPOUTH KOHTPHIPUMEPHI K JIOKHBIM, IMPOBOAUTH PACCYXKICHHS «OT MPOTHBHOTOY,
OTJIMYaTh CBOMCTBA OT MPU3HAKOB, (POPMYyTHPOBATH OOpPATHBIE YTBEPKACHUS.

Bropoii nenbio u3yueHuss reOMETPHUH SBJSETCS HCIONb30BaHHE €€ KaK MHCTPYMEHTa Mpu
pelIeHNH KaK MaTeMaTHYeCKHMX, TaK U MPAKTUYECKUX 3a7ay, BCTPEUAIOLIUXCS B PEAIbHOM >KU3HM.
OOyyaromuiics T0JKEH HAyYUTHCS OMPEEIUTh T€OMETPUYECKYI0 (DUTYPY, ONUCATh CIIOBaMU JaHHBIN
4epTéX WIM PUCYHOK, HAWTH IUIOIIAAb 3€MEJIbHOIO YYacTKa, pPaccyuTaTb HEOOXOIUMYIO UIMHY
OTITOBOJIOKOHHOTO Ka0elst Uil Tpedyemble pa3Mephl rapaxka Ajisi aBTOMOOHIIA. ITOMY COOTBETCTBYET
BTOpas, BBIUMCIMTENbHAS JIMHUS B M3ydyeHUM Treomerpuu. llpu pemieHunm 3agad MpakTH4YECKOIO
Xapakrepa OOydYaromMiics YYUTCS CTPOUTh MaTeMaTHYeCKHEe MOJETH pealbHbIX >KU3HEHHBIX
CUTYaluH, IPOBOJUTH BBIYMCIIEHUS U OLIEHUBATh a/IEKBATHOCTh IOJyYEHHOTO PE3YJIbTaTa.

KpaitHe BaxkHO MOJUEPKUBATH CBSA3M TEOMETPHUH C JPYTMMH Yy4eOHBIMU IpeIMeTaMu,
MOTHBHUPOBATh HCIOJIb30BaTh ONPEJCIICHUS I'€OMETPUUYECKUX (UIyp U TMOHATHH, IEMOHCTPUPOBATH
MPUMEHEHHE TMOJIYYeHHBIX YMEHHHM B (U3MKE U TEXHHKE. DTU CBS3M HauOoliee SIPKO BHUJHBI B TeMax
«Bektopsy, «TpuroHoMeTpudeckrue COOTHOIIEHUs », «MeTton koopaunat» u «Teopema [Tudaropar.

VYuebHblit kypc «l'eomeTpusi» BKJIIOYAET CJENYIOIIME OCHOBHBIE pa3Jelibl COAEPIKAHUS:
«['eomerpuueckne GuUrypsl U ux cBOMCTBa», «/3MepeHHe TeOMETPUUYECKUX BEIUYHH», «JleKapTOBbI
KOOpJIUHATHI Ha IIIOCKOCTNY, «BeKkTopbl», «/IBrkeHus miockoctny, «IIpeodpasoBanus mogo0us».

Ha u3ydenne yuebHoro kypca «l'eomerpusi» orBoautcs 204 gaca: B 7 kiacce — 68 dacos (2
yaca B HEJIelN0), B 8 kiacce — 68 yacoB (2 yaca B Hezlento), B 9 kiacce — 68 yacoB (2 yaca B HEZAEIIO).
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COJAEPKAHUE OBYYEHUA
7 KUIIACC

Hauanpubeie mnonsaTtua reoMmerpuu. Touka, npsimas, OTPE30K, Jyd. Yroid. Buael yrios.
Beprukanbable 1 cMexHbIe yribl. buccekrpuca yria. JIomanas, MHoroyronsHuk. [lapainensHocTs u
NEPIEHIUKYJIAPHOCTD MPSIMBIX.

Cummerpuunbie ¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CUMMeETpHUH. [IpuMepbl cumMmeTpuu B
okpyxaroreM mupe. [IpeaMeTsl oKpyXKaromiei cpeabl KOHMUECKOH, IMIHMHIPUIECKON 1 chepruaeckoi
dopwmer. CII3 u I'TI3-9. Camapckuii MOIITMITHUKOBBIN 3aBO/T

OcCHOBHBIE MOCTPOEHUS C MOMOLIBI0 LUPKYIS U JuHeNKku. TpeyroiabHuk. Beicota, Mmeauana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOGApEHHBII 1 PABHOCTOPOHHUHN TPEYroNbHUKH. HepaBeHCTBO TpeyroinbHUKA.

CpoiicTBa W  NOpU3HAKU  PaBHOOEIPEHHOrOo  TpeyrojbHUKa. I[Ipu3Haku  paBeHCTBa
TPEyrOJIbHUKOB.

CBolicTBa ¥ NPU3HAKY NapaJlIeNIbHBIX NpsAMbIX. CyMMa yrjioB TpeyrojabHUKa. BHemHUE yrisl
TPEYroJIbHUKA.

[TpsimoyronbHblli  TpeyroapHUK. CBOMCTBO MeIMaHbl IPSIMOYTOJIBHOIO  TPEYrOJbHUKA,
IPOBEAEHHON K runoTenyse. [Ipu3naku paBeHCTBA IPSIMOYIOJIBHBIX TPEYTOJIBHUKOB. IIpsIMOyroabHbII
TpEeyroibHUK ¢ yriaom B 30°.

HepaBencrBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIBHMKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
Teopema o 6oJbIleM yrie U 6oibleil cTopoHe TpeyronbHUKA. [leprneHIuKysp u HaKJIOHHAS.

I'eomerpuyeckoe MecTo To4eK. buccekTpuca yria U CepeIMHHBIN NMEPIEHAUKYISIP K OTPE3KY
KaK F€OMETPUYECKHUE MECTA TOYEK.

OKpy’KHOCTb U KpYT, XOpJla ¥ TuaMeTp, UX CBOMCTBAa. B3anuMHoe pacnoniokeHne oKpy>KHOCTH U
npsamoi. KacarenpHast M cekymass K OKpy:KHOCTH. OKpYKHOCTb, BIIMCaHHas B yroj. BrnmcaHHas u
ONMCaHHasl OKPYKHOCTH TPEYTOJIbHHUKA.

8 KUIACC

UYerpipéxyronbHuku. IlapamienorpamMM, €ro mnpu3HakKd W CBOWCTBA. YacTHbIE ciydau
napajuiesiorpaMmoB  (IpSMOYTOJIBHUK, POMO, KBajJpar), MX MpPU3HAKM U CBoOMWcTBa. Tpameuus,
paBHOOOKas Tparenus, e€ CBONCTBa U Mpu3Haku. [IpsiMoyronbHas Tpamnenus.

Meton ynBoenuss menuansl. LlenTpanbHas cummerpus. Teopema daneca m Teopema o
MPONOPLUOHATBHBIX OTPE3KaX.

Cpennuie TMHUM TpeyrojabHUKa U Tpanenuu. LleHTp Macc TpeyronbHHKa.

[Tonobue TpeyronbHUKOB, KoddduimeHT mnonodus. [Ipu3Haku MoAOOHS TPEYroJbHUKOB.
[Ipumenenue mompo6ust NP pelIeHUH MPAKTUUYECKHUX 3a]1au.

CpoiicTBa miom@aaei reomerpudeckux ¢uryp. DopMynsl A MIOMEAAH TPEYroJbHUKA,
napajuiesorpamma, pom0a u Tpanenuu. OTHOIIEHUE TUTOMAAeH MoI00HBIX GUTyp.

Brruncnenue muomasei TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KIIETYAaTON Oymare.

Teopema ITudaropa. Ilpumenenue Teopemsl [ludaropa npu pemieHnn npakTHYECKUX 3ajad.

CuHyC, KOCHHYC, TaHI'€HC OCTPOrO YyIjia IpsSMOYIOJbHOTO TpeyroibHuKa. (OCHOBHOE
TPUTOHOMETPHYECKOE TOXAeCTBO. Tpuronomerpuueckue Gpynkunu yrios B 30, 45 u 60°.

BrnucanHnble v IEHTpaIbHBIE YIIIBI, YTOJI MEXKIY KacaTeIbHOU U XOpA0H. YTJIbl MEXKIY XOpAaMHU
U CEeKylIMMH. BrMcaHHbIE WM ONHCAHHBIE YETBIPEXYTOJBHUKUA. B3anMHOE pacrnosiokeHue AaByX
okpyxxHoctell. Kacanue okpyxnocteit. O0Immue KacaTrenbHbIe K IBYM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocunyc, Tanredc yrioB oT 0 go 180°. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIIECTBO.
@opMyIIbl IPUBEACHUS.
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Pewenne tpeyronbHukoB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. PellleHHe MpPaKTUYEeCKUX
3a/1a4 C UCII0JIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[TpeoOpazoBanue nonobus. [Toodue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 NpoOU3BENEHUH OTPE3KOB XOPI, TEOPEMBbI O NPOU3BEICHUM OTPE3KOB CEKYLIUX,
TeopeMa O KBaJlpaTe KacaTeIbHOMU.

Bekrop, amuHa (MOAyJlb) BEKTOpa, COHANpAaBIEHHbIE BEKTOPbI, IPOTHUBOIOJIOXKHO
HaIpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONE€paLM HaJl BEKTOPAMHU.
Pa3nokeHne BeKkTOpa 1O JBYM HEKOJUIMHEAapHBIM BekTopaM. KoopamHatel BekrTopa. CkanspHoe
IIPOU3BE/ICHNE BEKTOPOB, IIPUMEHEHUE /Il HAX0XKAEHUS JIJIUH U YIJIOB.

JlexkapToBbl KOOPAMHATHI Ha IUIOCKOCTH. YPaBHEHHUS NPSMOM M OKPYKHOCTH B KOOPAMHATAX,
IepeceyeHre OKpYKHOCTEN U IpsIMbIX. METOI KOOPAMHAT U €r0 IPUMEHEHHE.

IIpaBriibHBIE MHOTOYTOJIBHMKH. [InuHa okpyxHOcTH. I'pamycHas v paguaHHas Mmepa yria,
BBIYMCIICHHE JUIMH AYT OKpyxkHocTel. [limomane kpyra, ceKTopa, CerMeHTa.

JIBIDKEHUS IJIOCKOCTH M BHYTPEHHHME CUMMETpUM (uryp (3jaeMeHTapHble NpPEeICTaBICHHUs).
[Tapannensubiii nepenoc. [loBopor. Beruucnenue mnomaneii. [IpuMeHeHre MONMYyYEHHBIX 3HAHUN B
XKU3HU. Boimkckast kapToHHast MaHy(akTypa

INPEJIMETHBIE PE3YJIBTATDBI

K koH1y 00ydenus B 7 Kjiacce 00yJaromuiics MOJIyduT CIEAYIOIINEe TPpeIMEeTHbIC Pe3yIbTaThl:

PacriozHaBath U3ydeHHBIC T€OMETPUICCKIE (PUTYPBI, ONIPEISIISATh UX B3aUMHOE PACIIONIOKEHUE,
n300paxkaTh TreoMeTpuueckue GUrypbl, BBIOJHATH YEPTEXKHU IO YCIOBHIO 3adauu. M3meparsb
JIMHEWHBIE U YTJIOBbIE BETMYUHBI. Pemiars 3a/1aun Ha BEIYUCIICHUE JUTHH OTPE3KOB M BEJIMUUH YTJIOB.

Jlenate rpyOyr0 OIIEHKY JHHEHHBIX M YIJIOBBIX BEIMYMH MPEIMETOB B PEalbHOM KHU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznmuyaTh pa3mMepsl STUX OOBEKTOB IO TOPSIKY BETUUNHBI.

CTpouTh 4epTexu K FreOMETPUUECKUM 3aa4aM.

ITonp30BaThCsl MPU3HAKAMHM PABEHCTBA TPEYTOJIBHUKOB, MCIOJIb30BaTh MPU3HAKK M CBOMCTBA
paBHOOEPEHHBIX TPEYTOJBHUKOB MPHU PEIICHUH 33]1a4.

[TpoBOIUTH JIOTUYECKHUE PACCYKICHUS C UCIIOIBb30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonb30oBaTbCs MpU3HAKAMH PABEHCTBA MPSAMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEANAHBI,
MPOBEIEHHON K TUIIOTEHY3€ MPSIMOYTOJIBHOIO TPEYTOJIbHUKA, B PEIICHUU T€OMETPUUYECKHUX 3a/1a4.

OnpenensaTh MapaljiebHOCTh MPSMBIX C TMOMOIIBIO YIJIOB, KOTOpbIE 0O0pa3yeT ¢ HHUMH
cekymias. OnpenensaTh MapauieIbHOCTh MPSIMBIX C TIOMOIIBIO PABEHCTBA PACCTOSIHUI OT TOYEK OJTHOM
MIPSIMOM 10 TOYEK APYroM IPsIMOM.

Pemate 3amaun Ha KieT4aTon Oymare.

[IpoBOAWTHh BBIYUCICHUS M HAXOAUTh YHUCIOBbIE M OYKBEHHBbIE 3HAYEHUS VIJIOB B
FEOMETPUYECKUX 3a/1ayax C HCMOJb30BAHHUEM CYMMBI YTJIOB TPEYIOJbHUKOB M MHOTOYTOJIbHUKOB,
CBOWCTB YIJIOB, 00pa30BaHHBIX MpPH MEPECEUYCHUU JBYX MapalljIeNIbHBIX MPSMBIX cekyiei. PemaTts
MPAaKTUYECKUE 3a/1a4l Ha HAXOKJICHUE YTJIOB.

Brageth moHATHEM reOMETPUYECKOr0 MeCTa TOYeK. YMETh ONpENeNiaTh OUCCEKTPUCY yria U
CEepEeIUHHBIN MEPIEHINKYIISIP K OTPE3KY KaK T€OMETPUUECKHE MECTA TOUCK.

@opMynHpOBATh ONpPEAENECHUS OKPYKHOCTH M Kpyra, XOpAbl M JMaMeTpa OKpPYXHOCTH,
MOJIb30BaTHCSI UX CBOMCTBAMU. Y METh IPUMEHSThH 3TH CBOMCTBA MPU PEUICHUH 3a]1a4.

Bnaners noHsATHEM ONMUCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAaXOJIUTh €€ LEHTP.
[Tonb3oBaTbes GakTaMu O TOM, UTO OMCCEKTPUCH YITIOB TPEYTOJIbHUKA MIEPECEKAIOTCS B OTHOM TOUKE,
1 O TOM, YTO CE€pPEeAMHHbBIC EPIECHANKYIISIPHI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OTHOM TOUKE.

Brnanerp  moHsiTHEM ~— KacaTeIbHOM K  OKPY)KHOCTH, MOJIb30BAaThCSl ~ TEOPEMOM O
MEePIEHUKYISIPHOCTH KacaTeNbHOM U pajinyca, MPOBEAEHHOTO K TOUKE KaCAHMUSI.

[Tonb3oBaTbCs NPOCTEHIIMMU FEOMETPUYECKMMHU HEPABEHCTBAMHU, IOHUMATh UX MPAKTUYECKUAN
CMBICIL.

29



ITpoBOAUTH OCHOBHBIE T€OMETPUUECKHE TIOCTPOEHUS C TIOMOILBIO HUPKYJIS U JINHEHKH.

K koH1y 00ydeHus B 8 kiacce 00y4aromuiics MOJIyduT ClIeyIONUe IPeIMETHbIE PE3YIbTaThI:

PacriozHaBaTh OCHOBHBIE BH/bBl UETBIPEXYTOJIBHUKOB, MX 3JIEMEHTBI, I0Jb30BaThCS UX
CBOMCTBAMH IIPHU PELICHUH F€OMETPUUYECKUX 3aad.

[TpuMeHsTh CBOICTBA TOUKM IEPECEUEHUs] MEAMAH TPEYrojibHUKa (LIEHTpa Macc) B pEUICHUU
3a1ad.

Bnagers nonsTueM cpeaHel JTMHUM TPEYrOJIbHUKA U TpAleLUH, IPUMEHITh UX CBOWCTBA IIPU
pemieHnn reoMmerpudeckux  3agad. Ilomb3oBatbea  Teopemon  @Pameca M TEOpeMOM O
IIPONOPLIMOHAJIBHBIX OTPE3KAX, IPUMEHATh UX JUIs PEIICHUS IPAKTUYECKUX 3a/1au.

[TpuMeHATH PU3HAKK [TOJO0US TPEYTOJIBHUKOB B PEIIEHUN FEOMETPUYECKUX 3a/1ay.

[Tonws3oBatbest Teopemoii [Iudaropa ans pemeHuss reOMETPUYECKUX M MPAKTHYECKUX 3aiad.
CrponTh MaTeMaTH4YECKyH0 MOJENb B NPAKTHYECKUX 3a]adaX, CaMOCTOSTECIIBHO JENIaTh 4EepTEX U
HaXOJUTh COOTBETCTBYIOLIUE JITUHBI.

Bnagerp nNOHATHAMM CHHYCa, KOCHHYCa M TaHITE€HCAa OCTPOro YIJla HpPSMOYTOJIBHOTO
TpeyrojabHuKa. [101p30BaThCS 3TUMU MOHIATUSIMU JUISI PEIICHUS TPAKTUUYECKHX 3a/1au.

Bbruucnate (pa3nmuuHbIMU CIIOCOOAMH) IUIOIIAAb TPEYrojdbHUKA U IUIOLIAJd MHOTOYTOJBHBIX
¢uryp (monp3ysach, TIe HEOOXOAWMO, KaJubKyJasATOpoM). [IprMeHSATh NOJy4YeHHBIE YMEHHS B
IIPAKTUYECKUX 3aJadax.

Bnagers NOHATUSAMU BIUCAHHOTO M LIEHTPAIBHOI'O yIJia, UCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX
yriax, yriax Mexay XopJamH (CeKyLIMMM) W yrje MeXAy KacaTelbHOW M XOpAOH Npu pelieHun
reOMETPUUYECKUX 3ajau.

Bnanerp NOHATHEM OIMCAaHHOIO YETHIPEXYTOJbHUKA, IPUMEHATh CBOMCTBA OIMCAHHOIO
YeThIPEXYTOJIbHUKA [P PEIICHUH 3a]1a4.

ITpyMeHATH MOJIydeHHBIE 3HaHUS Ha MPAKTUKE — CTPOUTh MAaTEMaTHYECKHE MOJEIH Ul 3a]1a4
peaJIbHOM KU3HW M TPOBOJUTH COOTBETCTBYIOUIME BBIUMCICHHUSI C MPUMEHEHMEM MOJ00us MU
TPUTOHOMETPHH (TIONIB3YSACH, I71€ HEOOXOIUMO, KAIBKYIATOPOM).

K xoniy o0y4yeHus B 9 kiacce o0yJarouuics MoyquT CICIYIONTUE TPEIMETHBIE PE3YIbTATHI:

3HaTh TPUTOHOMETpHUUYECKHE (YHKIHMU OCTPBIX YIJIOB, HAXOAUTHh C UX MOMOIIbIO pa3iIUyHbIE
AJIEMEHTHI MPSIMOYTOJIBHOTO TPEYroJibHUKA («pelIeHne MPSIMOYrOJIbHBIX TPEYroJbHUKOBY»). Haxonute
(c MOMOIIBIO KaTbKYJIATOPA) UTMHBI U YIIIBI JUI HETAOIWYHbBIX 3HAYEHUH.

[Tonb30BaTbes (hopMysiaMy MPUBEAECHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKIAECTBOM JUIS
HaXO0XJACHHS COOTHOIIEHUI MEXy TPUTOHOMETPUYECKUMH BETUYHHAMHU.

Hcnonp30BaTh TEOpEMBbl CHHYCOB M KOCHHYCOB JJIsi HAXOXKJIEHUS PA3JIMYHBIX 3JIEMEHTOB
TPEYTOJIbHUKA («PELIEHUE TPEYTOJbHUKOBY), IPUMEHATDH UX IPU PELIEHUH T€OMETPUUYECKUX 3a4a4.

Bnanerp moHsTHSIMU TpeoOpa3oBaHUs MMOA0OMS, COOTBETCTBEHHBIX 3JEMEHTOB IOJI0OHBIX
¢uryp. Ilonp3oBaTbesi cBOMCTBaMH TOJOOHMS TPOM3BOJBHBIX (DUTYp, YMETh BBIYMCIATH JUIMHBI U
HaXOJUTh yIIIbl y OJIOOHBIX Guryp. [IpumMeHsTh CBOICTBA 0/100MS B MPAKTUYECKHUX 33/1a4ax. Y METh
MPUBOAUTH PUMEPHI OJOOHBIX (PUTYP B OKPY>KAIOIIIEM MUDE.

[Tonb30BaThcs TeOpeMaMH O MPOU3BEACHUU OTPE3KOB XOpJH, O MPOU3BEACHUU OTPE3KOB
CEKYILUX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThCs BEKTOpaMH, MOHUMATh UX F€OMETPUUECKUN U (PU3HUECKUN CMBICI, IPUMEHSTh
UX B PEIICHUH TEOMETPUYECKUX U (HU3UYECKUX 3anad. [IpuMeHsSTh CKaJlsIpHOE INPOU3BEICHHE
BEKTOPOB JUIsl HAXOKJCHUSI JUTUH U YTJIOB.

ITonp30BaTbCcs  METOAOM KOOpAMHAT HAa IUIOCKOCTH, MPUMEHATH €ro B  PEUICHUH
TE€OMETPHUYECKUX U NMPAKTUYECKUX 3a]1a4.

Brnagerp NOHATHSAMM NPaBUIBHOTO MHOTOYIOJBHUKA, JJIWHBI OKPYXXHOCTH, IJIMHBI Tyrd
OKPY>KHOCTH M PaJlMaHHON MEpHI yIia, YMETh BBIUYUCIATH IJIOMAAb Kpyra u ero dacreil. [Ipumensats
II0JIyYEHHBIE YMEHMSI B IPAKTUYECKUX 3a/1adax.

Haxonute ocu (WM LEHTPbI) CUMMETpPUU (UIYp, NPUMEHATh [BHXKEHHUS IUIOCKOCTH B
MIPOCTEUINX CIIyYasiX.
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IIpuMeHATH MONy4eHHBIE 3HAaHUS Ha MPAKTUKE — CTPOUTh MATEMATUYECKUE MOJEIHN IS 3a1a4
peanbHOM KHM3HM M TPOBOAMTH COOTBETCTBYIOIIME BBIUMCIEHUS C HIPUMEHEHHEM M0J00us U
TPUTOHOMETPUYECKHUX (PYHKIUH (ITOIB3YsICh, T HEOOXOMMO, KAJIbKYISTOPOM).
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TEMATHYECKOE IINIAHUPOBAHMUME

7 KIIACC
KonuyecTBo yacoB DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3jiesioB U TeM B Kourp Ilpaktn  (uudpoBkIe)
n/n NporpamMmmsbl U onbHbIe YyecKHe o0pa3oBaTte/ibHbIE
padoThI padoThI pecypchl
[Ipocreiimme reomeTpudecKue
1 dburypsl u ux cpoiicrsa. ismepenue 14 1 httos:/ /£He6d§lggTreuI;27l 1‘12111051226
r€OMETPUYECKHUX BEJINYUH Ps.Hm. '
bubnunoreka LIOK
2 Tpeyromp i 22 0 https://m.edsoo.ru/7f415e2e
3 [TapannenbHble TpsAMbIE, CyMMa 14 0 bubnnorexa [JOK
YIJIOB TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OKpy’>KHOCTb U KpYT. 14 1 bubmmnorexka HOK
["'eomeTpHruecKre TOCTPOSHHS https://m.edsoo.ru/7f415e2e
. bubmuoreka [IOK
5 [ToBTOpenue, o6o0IIeHNE 3HAHUI 4 0 hitps://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 68 2

[TPOT'PAMME
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8 KJIACC

KosnuyectBo yacos 3
HaumeHoBaHue pa3aesioB U TeM Bee KouTp Tpaskru (umbPOBJ]Ij:)TPOHHLIe
n/n MPOrpamMmbl ro OJIbHBbIE YyecKue 06pa3oBaTebHbIE pecypebl
padoTshI padoThI
N bu6mmoreka [IOK
. HeTbipExyroeHHKi 12 . 0 https://m.edsoo0.ru/7f417e18
Teopema ®aneca u Teopema o BuGnuotexa LIOK
2 TPOMOPIMOHAIBHBIX OTPE3KaXx, MOJ0OHbIE 15 0 1 .
T — https://m.edsoo.ru/7f417e18
[Imomane. HaxoxaeHue momanei BuGnuotexa LIOK
3 TpeyroibHUKOB U MHOTOYTOJBbHBIX QUTYP. 14 1 0 hitps://m.edsoo.ru/7f417e18
[Tnomaau momxo6HBIX Guryp — *
4 Teopema [Iudaropa n Hauana 10 0 1 bubnuoreka [IOK
TPUTOHOMETPUHU https://m.edsoo0.ru/7f417e18
Vsl B OKpykHOCTU. Brincannsie n
g~ OMHMCAHHBIC YETHIPEXYTOJILHUKH. 13 1 0 bubnuoreka [IOK
Kacarenbhbie k okpyxHOCTH. Kacanue https://m.edsoo0.ru/7f417e18
OKPYKHOCTEN
6 [ToBTOpeHUe, 0600IICHNE 3HAHUHT 4 0 0 hitps:/ /rﬁi?jiﬁ?reu% 5?71:18
OBIIEE KOJIMYECTBO YACOB I10 68 3 3
I[TPOIT'PAMME
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https://m.edsoo.ru/7f417e18
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9 KJIACC

Koau4vecTBo yacoB 3
N¢ HaumeHoBaHue pa3/ie/ioB U TeM Kourp MpakTu JICKTPOHHbIC
n/n IPOrpaMMbI Beer o ire deckie (uudposbie)
o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Tpuronomerpus. TeopemMbl
bu6mmoreka [IOK
1 KOCHHYCOB M CUHYCOB. Perienne 16 1 0 )
TpeyrOTbHUKOB https://m.edsoo.ru/7f41al2c
[IpeoOpazoBanue moa00wms.
bubmuorexa [JOK
2 MeTtpuueckre COOTHOLIEHUS B 10 0 1 https://m.eds0o.ru/7f41a12c
OKPYKHOCTH
bubmuorexa [JOK
3 Bexrope! 12 . 0 https://m.edsoo.ru/7f41al2c
4 JlexkapToBbI KOOPJIMHATHI HA 9 0 1 bubnnoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/7f41al2c
[IpaBuiIbHBIE MHOTOYTOJIBHHKH. Butmorexa LIOK
5 JlnHa OKpY>KHOCTH | ILJIOIIAAb KpyTa. 8 0 1 https://m.edsoo.ru/7f41a12¢
Brrancnenune miomrameit — :
bu6mmoreka [IOK
6 JBHDKEHHS [1710CKOCTH 6 0 0 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001IEHNE, 7 0 0 bu6nmoreka [JOK
CHUCTEMATH3AIMS 3HAHMMA https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB I10 68 2 3
ITPOI'PAMME
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PABOYAS TPOTPAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTUKA» B 7-9 KJIIACCAX

MHHOACHUTEJIBHASA 3AIIMCKA

B coBpemenHOM LH(POBOM MHpE BEPOATHOCTH M CTATHCTUKA MPHOOPETAIOT BCE OONBLIYIO
3HaYMMOCTb, KaK C TOYKH 3PEHUS NPAKTHUECKUX HPUIOKEHUH, Tak U MX POJIM B 0Opa3oBaHHUU,
HEOOXOIUMOM Ka)XJIOMy 4eJoBeKy. Bospactaer umcio mnpodeccuil, mpy OBIAJACHUN KOTOPBIMH
TpeOyercs Xopowass 0a3oBas INOArOTOBKA B  O0JIACTU BEPOSTHOCTM U CTATHUCTUKHU, Takas
MOJrOTOBKA Ba)KHA JIJIs IPOIOJDKEHUS 00pa30BaHus U [yl yCIEIHON Ipo(ecCHOHaIbHOM Kapbephl.

Kaxxaplii yenoBek MOCTOSHHO MPUHUMAET PELICHHs] HA OCHOBE UMEIOLINXCS Y HETO JaHHBbIX. A
IUI1 OOOCHOBAaHHOTO MPUHATUS pEIIeHHs B YCIOBUAX HEAOCTAaTKa MJIM M30bITKa HMH(OpMaLUu
HEOOXOAMMO B TOM  4YHCJIE XOpOmO  CHOPMUPOBAHHOE BEPOSTHOCTHOE U CTATUCTHYECKOE
MBILLIJICHHE.

MMeHHO 1O3TOMY OCTPO BCTajla HEOOXOAMMOCTh c(opMHpOBaTh y OO0ydarOmIUXCs
(YHKLIMOHAJIBHYIO  I'PaMOTHOCTb,  BK/IIOYAIOIIYI0 B ce0s B  KauecTBE  HEOThEMIIEMOIl
COCTaBISIIOIIEH  yMEHHE  BOCIPHHMMATh W KPUTHYECKH  aHAIM3UPOBaTh  HMH(MOPMAIHIO,
IPEACTABICHHYIO B Pa3IMYHBIX (OpMax, MOHUMATh BEPOATHOCTHBIM XapaKTep MHOIMX PEabHBIX
IIPOLIECCOB M 3aBUCHUMOCTEM, IPOU3BOAUTH IPOCTEHINNE BEPOSTHOCTHBIEC PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce€ C OCHOBHBIMM [pHUHIMIAMU cOOpa, aHauu3a |
NIPEJCTABJICHUsl [JAHHBIX U3 pa3IUyHbBIX cdep KU3HM OoOllecTBa M TIocyJapcTBa MpuoOIIaeT
oOyJaronuxcs K OOIIECTBEHHbBIM ~ MHTepecaM. l3ydeHune OCHOB KOMOMHAaTOPUKHM  Pa3BHBAeT
HaBbIKM OpraHM3alMu nepedopa U mojacy€Ta YKCiIa BAPUAHTOB, B TOM UHCJIE B IPUKIAJHBIX
3ajayax. 3HAKOMCTBO C OCHOBaMHU TeopuH rpadoB co3gaér mareMaTHYecKuil QyHIaMeHT i
dbopMupoBaHUS  KOMIIETEHIMH B 00dacTH WHPOPMATUKM © IUQPPOBBIX TexHosoruil. Ilpm
U3Y4eHUH  CTAaTHUCTUKA M BEPOSTHOCTH  OOOTamlaloTCsl  MpeJCTaBIeHHs  OOydarommxcs o
COBpPEMEHHOW KapTHMHE MHpa U METO/AaX €ro HccieloBaHus, (opMUpyeTcss MOHUMAaHUE pPOJIH
CTaTUCTUKM KaK HCTOYHMKA  COLMAIBbHO 3HAYMMON MHPOpPMAIMM M 3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSATHOCTHOI'O MBIIIUICHUS.

B coorBeTcTBMM ¢ JaHHBIMM LEIIMH B CTPYKType IporpamMmbl Yy4eOHOro Kypca
«BeposATHOCTP M CTAaTHUCTUKa» OCHOBHOIO 0OOIIEro 0oOpa3oBaHMs  BBIICJIEHBI  CIENYIOIIUE
cofepkareinpHOo-MeTonndeckue JuHuM. «lIpencraBneHne NaHHBIX M ONMCATEIbHAsSl CTATUCTHKA,
«BeposiTHOCTBY, «JNeMEeHThl KOMOMHAaTOpUKW», «BBeneHue B Teopuio rpadoBy.

Copnepxxanne 1nmHuM «lIpenacraBienne JaHHBIX W ONUCATENbHAs CTATUCTHKA» CIYXKHUT
OCHOBOM 1711 (hOpMHPOBAaHUS HABBIKOB pabOThl ¢ HMH(pOpMalMe: OT YTEHUS M HMHTEpIpeTaluu
uHpoOpMallMK, TpeACTaBlIeHHOW B Taliuiax, Ha JAMarpaMMmax u rpadgukax, g0 cOopa,
MPEICTABICHUSI W aHaiu3a JaHHBIX C HCIOJIb30BAHUEM

CTaTUCTMYECKUX  XapaKTepUCTUK CpeJHHX M pacceuBaHusa. Paboras C  JaHHBIMH,
oOyyaroniyecs ydarcs CUMTBHIBATb U WHTEPIPETUPOBATH JAHHBIE, BBIABUIaTh, apryMEHTHPOBATh U
KPUTHUKOBAaTh MPOCTEHININE THIIOTE3b], Pa3MbIIUIATh Hall (pAKTOpaMHM, BBI3BIBAIOIIMMUA W3MEHYHUBOCTH,
U OLIEHMBaThb MX BJMSHHE Ha pPaccMaTPUBAEMbIC BETMYMHBI U MPOLIECCHI.

HNHTYynTHBHOE IIPEJICTaBICHHE 0 CllydaiiHOI WU3MEHUYUBOCTH, HCCIIEZIOBAaHUE
3aKOHOMEPHOCTEM W TEHJEHUUH CTAHOBUTCS MOTHBHUPYIOIIEH OCHOBOW [UIsI HM3Y4EHHUS TEOPHH
BEpPOSATHOCTEH. bomnplioe 3HaueHHE MMEIT MPAKTUYECKHE 3aJaHMsl, B YACTHOCTH OIBITHI C
KJIACCUYECKUMU BEPOSTHOCTHBIMU MOJIEIISIMH.

[ToHsiTHE BEPOSATHOCTH BBOJAMUTCS Kak Mepa NpaBAonojodHs ciaydaiHoro coObiTus. Ilpu
U3y4eHHH Y4eOHOro Kypca oOydaroIiuecsi 3HAaKOMATCA C MPOCTEHINMMH METOAAMU BBIYMCIICHUS
BEPOSITHOCTE B CIy4aliHBIX  OKCIIEPUMEHTaX C  PAaBHOBO3MOXKHBIMHM  3JIEMEHTapHBIMU
UCXOJlaMH, BEPOSTHOCTHBIMH 3aKOHAaMM, IO3BOJIIOLIMMM CTaBUTh M pelarbk 0oJiee CIIOXKHBIE
3ajaud. B yueOHBIH Kypc BXOJIT HayalbHBIC MPEACTABJICHUS O CIy4alHBIX BEIMYMHAX U MX
YHCJIOBBIX XapPAKTEPUCTHKAX.

B pamxax y4eOHOro Kypca OCYILIECTBIISICTCA  3HAKOMCTBO oOydaromuxcss ¢
MHOKECTBAMHM W OCHOBHBIMH OIEpalUsIMHA HaJ MHOXECTBAMH, PpAacCCMATPUBAIOTCS ITPUMEPBI
NPUMEHEHHS JUIsI pEUIeHMs] 3a4ad, a TaKKe MHCIOJIb30BAaHUS B JIPYTUX MaTEMaTUYECKUX
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Kypcax U y4eOHBIX MpeIMeTax.

B 7-9 knaccax uszydaercss yueOHbI Kypc «BeposSTHOCTh M CTaTUCTHKa», B KOTOPBIA BXOJAT
paznensl: «lIpeacraBneHne MaHHBIX M OMMCATENbHAs CTATUCTHKa», «BepoATHOCTB», «DIEeMEHTHI
KOMOUHATOpUKNY, «BBenenue B Teoputo rpadosy.

OO6mee  uyMcIO  YacoB,  PEKOMEHIOBAaHHBIX Ui  HW3Yy4eHUs  yd4eOHOro  Kypca
«BepositHocTh M craTrcTukay, — 102 vaca: B 7 kimacce — 34 yaca (1 vac B Hemelno), B 8 Kilacce —
34 gaca (1 uac B Henemo), B 9 kiacce — 34 yaca (1 gac B HeIeH0).

COJEP)KXAHUE OBYYEHUs

7 KJIACC

[IpeacraBienue JaHHBIX B BHAE TaOmuI, auarpamMM, rpaduKoB. 3arojHEHHE TaOIuIl,
YTEHHE ¥ MOCTPOCHHE Iuarpamm (CTOJIOMKOBBIX (CTOJOYATHIX) M KpPYyroBbixX). UreHue rpadukoB
peanbHBIX TpolieccoB. M3Bieuenne wuHboOpManMu U3 JAuarpaMMm M TaOJMIl, HCIOIb30BaHUE U
UHTEpIpeTanus JaHHbIX.

OmnucarenpHast CTaTHCTHKA: CpefHee  apu(METHYecKoe, MeIWaHa, pa3Max, HauOosbliee U
HalMEHblIIee 3HaYeHNs1 HAOOpa YUCIIOBBIX AaHHBIX. [IpuMepsl cinydaiiHOW H3MEHUNBOCTH.

ChyuaifHbplii 9KcriepUMEHT (OIBIT) M ciydaiiHoe coObiTHe. BeposTHOocTh M yacrorta. Ponb
MaJIOBEPOSATHBIX M MNPAKTUYECKU JOCTOBEPHBIX COOBITHMII B Ipupoie M B oOuiectBe. MoHeTa M
urpaigbHast KOCTh B TEOPHU BEPOSTHOCTEH.

I'pad, BepmmHa, peOpo. Crenenb BepmnHbl. Yncio pédbep M cymMMapHasl CTENEHb BEpLIMH.
[pencrasienue o ceszHoctu rpada. Llenu u nmkisl. [yt B rpadax. O6xox rpada (diiaepoB myTh).
[lpencraBnenue o0 opueHTHpoBaHHOM TIpade. Pemienue 3agau ¢ momomibo rpagos.

8 KJIACC
[IpencraBinenue qaHHBIX B BHJIE TAOJHUI], TUArpaMM, rpadukos.

MHOXKECTBO, DJIEMEHT MHOXECTBA, NOAMHOXKecTBO. Omnepauun HaJ MHOXKECTBAMU:
o0benMHEeHue,  mepecedyeHue,  jomonHeHue.  CBoiicTBa  omepauMii  Hajg ~ MHOMKECTBaMH:
IIEPEMECTUTEIIBHOE, COYETaTENbHOE, pacnpenenuTeNbHOE, BKJIFOUEHUSI. Hcnonb3oBanue
rpau4eckoro MpeJCTaBICHUS MHOXKECTB JJIsi ONHUCAHUS PEAIbHBIX IPOLECCOB U SIBJICHUH,
IIPY pELIECHUN 3ajay.

W3mepenne paccenBaHMsl JaHHBIX. Jlucmepcuss W CTaHJapTHOE OTKJIOHEHUE YHMCIIOBBIX
HabopoB. /luarpamMmma paccenBaHusl.

OnemMeHTapHble COOBITHA ciydaiiHoro ombita. CiydaiiHble cOObITHS. BeposTHOCTH COOBITHIA.
OnbITBl ¢ PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMM COOBITUSIMU. CiydaiiHblii BeIOOp. CBsI3b MEXIY
MaJIOBEPOSTHBIMU U IPAKTUYECKU JOCTOBEPHBIMU COOBITHUSMHU B IPUPOJIE, OOILIECTBE U HAYKE.

JepeBo. CBoiicTBa [€peBbEB. €IUHCTBEHHOCTh IIyTH, CYIIECTBOBAaHHME BHUCSYEH BEPIIUHBI,
CBSI3b MEXJAY UHCIOM BepmiMH W uuciaom pébep. IlpaBuno ymHoxeHus. Pemenue 3amau c
MOMOIIIBIO TpadoB.

[TpoTuBononoxHueie coObiTus. Juarpamma Oitnepa. OObequHEHHE U NepeceuyeHue COOBITHI.
HecoBmecthbie coObiTusi. Dopmyna CHOXKEHUS BEpOATHOCTEH. Y CIOBHAs BEpOSTHOCTH. [IpaBuiio
ymHOXeHus. HezaBucumelie coObiTus. [IpencraBnenue skcnepumMeHTa B BUAE JepeBa. PerieHue
3aJa4 Ha HAaXOXKIEHHE BEPOSATHOCTEH C IOMOIIBIO JIEPEBA CIIYYalHOIO 3KCIEPUMEHTA, JUarpamm
Ounepa.

9 KJIACC

[IpeacraBienue AaHHBIX B BHJE TaOiMIl, auarpaMM, rpaduKoB, HHTEPIpETaus JaHHbIX.
Yrenue u nocTpoeHue TabiuLl, AuarpamMmm, rpauKoB 110 peaJbHbIM JTaHHBIM.

[lepecranoBku u (akropuan. Coueranus u uymciao coderaHuid. TpeyrompHuk ITackams.
Pemenue 3agau ¢ Ucnonb30BaHUEM KOMOMHATOPUKHU.

['eomerpuyeckas BeposiTHOCTb. CydaifHbIi BBIOOP TOUKH U3 (PUTYpHI HA TIIOCKOCTH, U3 OTpE3Ka
U U3 JYTH OKPYKXHOCTH.

Hcnbitanue. Ycenex u Heynauda. Cepus HcHbITaHMM A0 mepBoro ycnexa. Cepus UCIIBITaHUN
bepuymmu. BepositHocTH cOOBITHI B cepuu UCTIBITAaHUN bepHymy.

CrnygaiiHas BelIMYMHA W DPACHpENEICHUE  BEpOATHOCTEH. MaTtemarndeckoe OXXHIAHUE U
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aucnepcus. IlpuMepsl MareMaTH4eCcKOro OXHMIAHUS KaK TEOPETHYECKOTO CPEJHEr0 3HAYCHUs
BEJIIMYUHBL. MaremMaTu4eckoe OXHUAAHUE U JUCIEPCUS CIIY4alHOW BEIMYMHBI «UHUCIO YCIIEXOB B
CepUM UCTIBITAaHUI bepHym.

[Tonsitue o 3akoHe OonpIIMX uucen. M3MepeHHe BEpOSITHOCTEH C MOMOIBIO 4acToT. Poib u
3Ha4YeHUe 3aKOHa OOJIBIINX YKMCEN B IPUPOJE U OOLLIECTBE.

INPEAMETHBIE PE3YJIBTATHI

[IpenmeTHBIC pe3yabTAaThl OCBOCHHS IMPOTPaMMbl y4eOHOrO Kypca K KOHILY OOydeHUS
B / Kjacce:

Uurare uHPOpPMAIIHIO, TIPEACTABICHHYIO B TA0JIMIIAX, HA JUArpaMMax, MpeACTaBIsTh JaHHBIE
B BHAE  TaOJHIl, CTPOMTH JAHarpaMMbl (CTOJIOMKOBBIC (CTONIOYATBIE) M KPYrOBBIE) 10 MacCHBaM
3HAYCHUH.

OnuceiBaTh ¥ MHTEPIPETUPOBATHh PEAJIbHBIC YMCIIOBBIC JIAHHBIE, MPEACTaBICHHBIC B TAOIUIAX,
Ha JuarpaMmax, rpadukax.

Hcnonp3oBaTh Ui OMNKMCAHMS JAaHHBIX  CTAaTHCTUYCCKUE  XapaKTCPUCTHKH:  CpEIHEe
apudMeTndecKoe, MeInaHa, HanOoJIbIIee U HAUMEHBIIIEE 3HAYCHHUS, Pa3Max.

VmeTh mipe/icTaBICHUE O CIy4aliHOW W3MEHYMBOCTU HA MpPUMEpax IIeH, PU3NUYECKUX BEIHYMH,
AQHTPOIIOMETPUYCCKUX JIAHHBIX, UMETh IPEICTABICHUE O CTATUCTHYECKOH YCTOHYHBOCTH.

[IpenmeTHBIE pe3yabTaTbl OCBOEHUS NpOrpaMMbl y4eOHOro Kypca K KOHIY 0OydeHus
B 8 Ki1acce:

M3Bnekats ¥ mpeoOpa3oBbIBaTh MH(OPMAINIO, MPEACTaBIEHHYI0 B BUAE TaOJMII, AHArpaMM,
rpaduKOB, MPEACTABIATH JaHHbIE B BUJIE TaOJMII, AUArpaMM, IrpauKoB.

OnucelBaTh JaHHBIE C IOMOIIBIO CTATUCTUYECKUX ITOKA3aTeNe: CPEAHMX 3HAYEHUH U MeEp
pacceuBanus (pa3max, JUCIIEPCHUS U CTaHIAPTHOE OTKIOHEHHE).

HaxonuTh 4acTOTBl YMCIOBBIX 3HAUEHUH W 4YaCTOThl COOBITMH, B TOM 4YHCIE IO
pe3ysbTaTaM U3MEpeHUi U HaOJIOICHUH.

HaxonuTh  BEpOATHOCTH  CIydalHbIX  COOBITMM B ONBITAaX, 3Has  BEPOSTHOCTU
AJIEMEHTAPHBIX COOBITHI, B TOM YHUCIIE B OIbITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHUSMHU.

Hcnons3oBarh rpaduyeckue MOJIEIIH: JIEPEBO CIIy4aitHOro JKCIIEPUMEHTA,
auarpaMMbl Disepa, YucioBas rnpsmasi.

OnepupoBaTh NOHATHUSMHU: MHOXECTBO, IIOAMHOXECTBO, BBINOJIHATH  OMNEpPALUM HAJ
MHO)KECTBaMHU: OOBEAUHEHHE, I[epeceueHre, JOIMOJIIHEHUE, TMEepPEUUuCsITh JIIEMEHThl MHOXECTB,
IIPUMEHSTH CBOIICTBA MHOYKECTB.

Hcnonp3oBaTh rpaduueckoe MpeACTaBICHHE MHOXECTB M CBsi3ell MeXIy HUMH s
ONMCaHMs TMPOLECCOB W SBJICHHWH, B TOM YHMCIE€ NpPU pPEUIEHWH 337a4 M3 JPYruX Yy4eOHBIX
MIPEIMETOB U KYPCOB.

[IpenmeTHBIE pe3yabTaThl OCBOEHHUS NPOrpaMMbl y4eOHOro Kypca K KOHIY 0OydeHus
B 9 Kiacce:

W3Bnexkate W mpeoOpa3oBeIBaTh  MH(MOPMAlMIO,  MPEACTaBIEHHYHD B  Pa3iUYHBIX
WUCTOYHUKAX B BHJE TaOMUI[, AuarpamMmM, rpauKoB, NPEJCTAaBIATh JaHHbIE B BUAC TaOMMII,
TuarpaMm, rpaguKoB.

Pemarp 3amaun OpraHM30BaHHBEIM TEpeOOpPOM BAPUAHTOB, a TaKXKE C HCIOIB30BAHUEM
KOMOMHATOPHBIX MPABUJI U METO/IOB.

Hcnonn3oBaTh onucaTelbHBIC XapaKTCPUCTUKU [JIsI MACCUBOB YHCJIOBBIX JAHHBIX, B TOM YHCJIC
CpeaHMe 3HaUYEHUS! 1 MepPhbl pacCEUBaHUSI.

HaXOI[I/ITB HaCTOTHhI 3HAYCHUN )41 qaCTOThI COGBITI/ISI, B TOM HUCIIC MMOJIb3YysCh
pe3ynbTaTaMu MPOBEAEHHBIX U3MEPCHHUIN 1 HAOJIOICHUM.

HaXOI[I/ITB BCPOATHOCTH CHy‘-IaI\/'IHBIX COGBITI/If/’I B M3YYCHHBIX OIIbITaX, B TOM YHCJIC B OIIbITax
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C PaBHOBO3MOXKHBIMHU 3JIEMEHTapHBIMH COOBITHUSIMU, B CEpHSIX MCIBITAHUNA J0 MEpBOro ycrexa, B
cepusAX UCIbITaHUN bepHymu.
NMmets nipeAcTaBiieHHE O CIy4alHOW BEJIMYMHE U O pacipeiesieHuu BeposTHOCTe. IMeTh
IIPEICTAaBIEHUE O 3aKOHE OOJIBIIMX YHUCel KaKk O IMPOSBICHUU 3aKOHOMEPHOCTH B
CIy4ailHOM M3MEHYMBOCTH W O pOJIM 3aKoHa OOJIbIIMX YHCEN B MPUPOJE U OOIIECTBE.
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TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
KosanyectBo 4yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM B Kourp Ipakru  (uudposbie)
n/n NporpaMmMsbl T oabHbIe yecKune o0pa3oBaTe/ibHbIE
padoThI padoThI pecypchl
bubnuorexa [JOK
. Tlpencrannenne HaHHEX ! 0 . https://m.edsoo.ru/7f121115fdc
2 OnwcarenbHas CTaTUCTHKA 8 0 1 hitps:/ /rﬁl/le%g?ﬁﬁg 5?51? dc
. bubmnoreka [JOK
3 CatyuaiiHas u3MeHHBOCTS 6 0 . https://m.edsoo.ru/7f121115fdc
bubnuotexa [JOK
4 Baenenne s Teopuio rpagos 4 0 0 https://m.edsoo.ru/7f121115fdc
BepostHocTh 1 yacrora 4 1 0 bubnunoreka [JOK
CITy4aliHOTO COOBITHS https://m.edsoo.ru/7f415fdc
O6001enune, cucTeMaTU3aIus 5 0 0 bubnuotexa [JOK
3HaHUH https://m.edsoo.ru/7f415fdc
OBHIEE KOJIMYECTBO YACOB I10 34 1 3

I[TPOT'PAMME
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8 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM B Kourp Ipakrtu  (uudposbie)
n/n NporpamMmal cer OIBHBIE qJecKHe o0pa3oBaTe/ibHbIE
padoTbI padoTbI pecypcbl
bubnunoreka [HOK
. Hosropenne kypea 7 kiacca 4 0 0 https://m.edsoo.ru/?fE'rIl?be
OrnucarenpHas CTaTUCTUKA. 4 0 0 bubnuorexa [JOK
PacceuBanue TaHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Muosxectsa 4 0 . https://m.edsoo.ru/7f417fb2
4 BeposiTHOCTB cityuaifHOTO COOBITHUS 6 0 1 hitps:/ /rﬁﬂe%g?ﬁjﬁ fgj?;]sz
bubnuorexa [JOK
> Beenenne B Teopuio rpagos 4 . 0 https://m.edsoo.ru/7f121117fb2
N bubmuorexa [JOK
6 Caysaiirieie coObITHA 8 0 0 https://m.edsoo0.ru/7f417fb2
O6001enune, cucTeMaTu3aIus 4 0 0 bubnuotexa [JOK
3HAHHUH https://m.edsoo.ru/7f417fbh2
OBHLIEE KOJIMYECTBO YACOB I10 34 1 5

I[TPOI'PAMME
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9 KJIACC

Kosnn4yectBo yacos JJIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM B Kourp Ipakrtu  (uudposbie)
n/n NporpamMmal cer OIBHBIE qJecKHe oOpa3oBaTe/ibHbIE
padoTbI padoThbI pecypcbl
bubnnoreka [HOK
1 HosTopenue kypca 8 knacca 4 0 0 https://m.edsoo.ru/?fg‘}laBOZ
2 DeMeHThl KOMOMHATOPUKH 4 0 1 hitps:/ /rﬁne%zlggTﬁjﬁ 5& I§02
3 I'eomeTpryeckast BEpOSTHOCTD 4 0 0 hitps:/ /rﬁﬂe%g?ﬁjﬁ fglli?a I§02
bubmuorexa [JOK
4 Hernbrrasis beprystm 6 0 . https://m.edsoo.ru/7f41a302
. bubnuotexa [JOK
> Crtysaiinas emmnna 6 0 0 https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
6 Oobmenrnue, KoHTpO: 10 . 0 https://m.edsoo.ru/7f41a302
OBULIEE KOJIMYECTBO YACOB I10 34 1 5

I[TPOTPAMME
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM

OBPA30BATEJIbHOMN ITPOI'PAMMBI

Marematuka 5 KJIACC
Kon .
1poBepsieMOro HpOBepﬂSMble npeAMeTHbIE Pe3yJabTaThl 0CBOEHHS OCHOBHOI
pesyabTaTa o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHUs
1 Hucna 1 BBIYUCICHUS
11 [lonuMaTh W TPAaBUIBHO YIOTPEOJATH TEPMHUHBI, CBS3aHHBIE C
' HATypaJIbHBIMH YHCIIaMU, OOBIKHOBEHHBIMU M JIECATUYHBIMU IPOOSIMU
19 CpaBHuBaTh U YNOPSAOYMBATH HATypalbHBIC YKCIA, CPABHHUBATH B
MPOCTEUIINX CIy4asiX OOBIKHOBEHHBIE IPOOH, TECATHYHBIE IPOOH
COOTHOCUTH TOYKY Ha KOOPAMHATHON (YUCIIOBOI) mpsMOM ¢
1.3 COOTBETCTBYIOIIUM € YHCIIOM M W300pakaTh HATYpaJbHbBIC YHCIA TOYKAMH
Ha KOOPJIWHATHOM (YHCIIOBOM) MPSIMOM
14 BoinmonusaTe apudmeTnueckue IEHCTBUS ¢ HATypaJbHBIMU YHCIAMH,
' C OOBIKHOBEHHBIMH APOOSMU B MPOCTEHIITNX CITydasx
1.5 BBINONHATE IPOBEPKY, MPUKHUIIKY PE3yIbTaTa BEIYUCICHUN
1.6 OxpyrisiTh HaTypajibHbIC YHCIA
2 Pemrenue TekcTOBBIX 33124
Pemarp TekcTOBBIE 3amauM  apu(PMETHUYECKHMM CIOCOOOM U ¢
2.1 MIOMOUIbI0 OPraHM30BAaHHOI'O KOHEYHOro Iepedopa BCEX BO3MOXKHBIX
BapHAaHTOB
29 Pemate  3amaum, conepkalmiMe  3aBUCHMOCTH,  CBSI3bIBAIOIME
BEJIMUMHBI: CKOPOCTb, BPEMsI, PACCTOSIHUE, 11€HA, KOJIUNYECTBO, CTOUMOCTD
23 Hcnonws30BaTh KpaTKue 3amucy, CXeMbl, TAOIUIbI, 0003HAYECHHS TTPU
pelLIeHnH 3a1a4
[Tonp30BaTbcs OCHOBHBIMHM €AMHHULIAMH HM3MEPEHHUs: II€HbI, MaccChl,
2.4 pacCTOsIHUS, BPEMEHH, CKOPOCTH, BBIpaXKaTh OJHU E€IWHUIBl BEITHMYUHBI
qyepes Apyrue
N3Bnekars, aHAIIM3UPOBATbH, OIICHUBATH UH(OpMALIHIO,
2.5 IIPEJICTaBJICHHYIO B TabJuIlEe, HA CTOIOYATON Tuarpamme, HHTEPIPETUPOBATh
IpeJCTaBICHHbIE JaHHbIE, HCII0JIb30BaTh JaHHbIE MTPH PELLICHUHU 3a7a4
3 Harnsgnas reomerpus
31 [Tonmp30BaThcsl TEOMETPUUECKUMH  TMOHSITHUSMHU: TOYKa, MpsMasi,
OTpPE30K, JIy4, YI0oJl, MHOTOYTOJIbHHUK, OKPY)KHOCTb, KpYT'
39 [IpuBoauTH TpUMEpPH OOBEKTOB OKPYKAIOLIETO MHpPA, HUMEIOIINX
' (bopMy U3yUEHHBIX TEOMETPUUIECKUX (HUryp
Hcnonb30BaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C yIjaMu: BepIIMHA
3.3 CTOpPOHA; C MHOTOYTOJbHUKAMH: YTOJI, BEpIIMHA, CTOPOHA, JWAroHalb; C
OKPYXHOCTBIO: pPaJInyC, TUaMeTp, UEHTP
34 N306paxaTh n3yuyeHHbIe reoMeTpuyeckre GUrypsl Ha HEJIMHOBAaHHOU
U KJIETYaTOM Oymare ¢ MOMOIIbIO HUPKYIIS U JIMHEHKU
HaxoauTe UIMHBI OTpPE3KOB HEMOCPEICTBECHHBIM H3MEPEHUEM C
3.5 MOMOUIbIO JIMHEHKH, CTPOUTh OTPE3KU 3aJaHHOM JUIMHBI; CTPOUTH

OKPY?KHOCTB 3aJIaHHOI'0 pagnyca
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Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaapaTa

3.6 JUIS UX TIOCTPOCHHMSI, BEIYMCICHHS TUIOMIAN U IEpUMETpa
Bbuucnare mepuMerp M IUIOMIAAbL KBajJpaTa, NPSMOYTOJIHUKA,
3.7 buryp, COCTaBICHHBIX U3 TMPSIMOYTOJBHUKOB, B TOM u4ucie ¢Guryp,
n300paKEHHBIX HA KJIETYAaTON Oymare
38 [Tonp30BaTbcss OCHOBHBIMH METPUYECKUMHU €IUHHUIIAMU H3MEpPEHHS
JUTMHBI, UTOIIAAH; BBIPAXKATh OJIHU €MHULIBI BEIMYUHBI Yepe3 Apyrue
Pacnio3naBate mapamenenurmes], Kyo, UCIOJIb30BaTh TEPMUHOJIOTHIO:
3.9 BeplIMHA,  pebpo,  TpaHb,  MU3MEPEHUsS;  HAXOOUTh  H3MEPEHUs
napajuienenunenaa, kyoa
310 Boruncnsate  00béM  KyOa, mapamienenunena MO 3aJaHHBIM
U3MEPEHUSIM, MTOJIb30BAThCS €AMHUIIAMH U3MEPEHUs 00bEMa
311 Pemath HecoKHBIE 3214l HA U3MEPEHUE T€OMETPUUECKIX BETUUYUH
B IIPAaKTUYECKUX CUTYAIHSIX
Marematuka 6 KJIACC
Kon .
HpoBepsieMoro HpOBepﬂSMble npeJaMeTHbIE Pe3yJbTaThl 0CBOCHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrpaMMBbI OCHOBHOT'O 00111€ero 00pa3oBaHus
pe3yJbTara
1 Urcna 1 BBIYUCIICHUS
3HaTh W TIOHMMaTh TEPMHHBI, CBS3aHHBIE C PA3JIMYHBIMH BUIAMH
11 YHUCEN U CIIOCO0aMH UX 3aIHCH, TIEPEXOAUTH (€CIH 3TO BO3MOXKHO) OT OHOM
(dbopMBl 3aIMCH YKCIA K APYTron
19 CpaBHUBaTh W YHOPSAJOYMBATH IIEJIbIE YHUCHA, OOBIKHOBEHHBIE U
JeCATUYHBIe TPpOoOU, CpPaBHUBATH YHCIIA OJHOTO U Pa3HBIX 3HAKOB
BoimonusaTe, codyeras  yCTHbIE WM TNHUCHBMEHHBIE  MPHEMBI,
13 apuMeTHUeCKue JIeHCTBHA C HATypaIbHBIMA U IEJIBIMH  YHUCIIAMH,
' OOBIKHOBEHHBIMU U JIECATUYHBIMH  APOOSIMH, TOJOXKUTEIbHBIMH U
OTPHIIATEIbHBIMU YHCITAMHU
BeIaucnsaTh 3HAYCHUS YHUCIOBBIX BBIPAKEHUM, BBIMIOIHITH MPUKUAIKY
1.4 U OIICHKY pe3yJbTaTa BBIYUCICHUMN, BHIMOIHITH MPEeoOpa30BaHMs YHUCIOBBIX
BBIPAXXEHHUI Ha OCHOBE CBOMCTB apu(pMETHUECKUX AeHCTBHIMA
15 OxpyrnsaTh 1enble 4YHClIa W JACCATHYHBIE JApOOH, HAXOAWUTh
' NpUOJIMIKEHUS YnCell
CoOTHOCUTH TOYKY Ha KOOPAMHATHOW IMPSIMOM C COOTBETCTBYIOIIUM
1.6 el YucIoM W H300pakaTh dYKclIa TOYKAMH Ha KOOPJAMHATHOW TPSIMO,
HAXOJUTh MOAYJb YUCIIA
17 COOTHOCI/ITLV TOYKY B TMPSAMOYTOJbHOH CHCTEME KOOPIHHAT C
KOOPJAWHATAMH ITOH TOUKH
18 OxpyrasaTh Lenble 4YHhciaa W JAECATHYHBIE JApOoOH, HAXOAUTh
' MPUOJIMKEHUST YHCeTT
2 UmucnoBbie U OYKBEHHBIE BBIPAKECHUS
[lonumars 1 ynoTpedyaTh TEPMUHBI, CBA3aHHBIE C 3aMHChIO CTETIEHU
2.1 Yrclia, HaXOIUTh KBagpaT M KyO YWCIIa, BBIUUCIATH 3HAYCHUS YHCIOBBIX
BBIPAXEHHH, COIEPIKALUX CTEIIEHU
2.2 [Tosib30BaThbcs MpU3HAKAMU JIETMMOCTH, PACKJIaIbIBaTh HATypaJbHbIE
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Yuciia Ha IMPOCTbIC MHOXUTEIN

2.3

Ilons30BaThCs MaCH_ITa6OM, COCTAaBJIATH ITPOIOPIHH U OTHOIICHUA

2.4

Ucnonb3oBath OykBbl 111 OOO3HAYEHHS] YHUCEN TMPU  3alUCU
MaTEeMATHYECKUX BBIPAKEHUHN, COCTABIATh OYKBEHHBIC BBIPAKCHUS U
(dbopMyIibl, HAXOIUTh 3HAUCHUS OYKBEHHBIX BBIPAXKEHUN

2.5

HaXO,I[I/ITB HEU3BECTHBIA KOMIIOHEHT paBE€HCTBaA

Pemenne TekCTOBBIX 3aaa4d

3.1

Pemarp MHOromaroBble TEKCTOBBIC 3ala4dl  apuPMETHUECKUM
CIIocoooM

3.2

3.3

3.4

3.5

3.6

4.1

4.2

4.3

4.4

PemraTe 3aaa4u, CBA3AaHHBIC C OTHOIICHHEM, IMPOIMOPLHHUOHAIBHOCTBIO
BCJIMYHMH, IPOUCHTAMHU, pCIIATh TPXU OCHOBHBIC 3a1a4U Ha IIpO6I/I " IMMPOLCHTLL

Pemars 3amaum, conep)kamye — 3aBHCHMOCTH,  CBSA3BIBAIOILUE
BEIIMYUHBI: CKOPOCTb, BpEMs, PACCTOSHUE, LIEHY, KOJIMYECTBO, CTOUMOCTb,
POU3BOIUTENILHOCTD, BpeMsi, 00bEM Pa0OTHI, MCIIONB3YSl apU(PMETHIECCKHE
JNEUCTBUS, OLIEHKY, IPUKUIKY; II0Jb30BaTbCi EIUHULAMH HW3MEPEHUS
COOTBETCTBYIOIIMX BEJINYUH

CocCTaBiiATh 6YKB€HHI>I€ BBIPpAXXCHUA 110 YCJIOBHIO 3aJla4n

N3Bnekath uHMOpMAIIHIO, IPEACTABICHHYIO B TAOIUIIAX, HA JIMHEHHOM,
CTO0YaTON MIIM KPYroBOM JuarpaMMax, HHTEpIPETUPOBATh MpPEeACTaBICHHbIE
JTAaHHBIE, UCTIOJIH30BATh JAHHBIC IPHU PELICHUH 3a1a4

[IpencraBnsaTe MHGOPMAIMIO C MOMOIIBIO TaliMI, JHUHEHHONH H
CTOJI0YATON JUarpamm

Harnsanuaas reomerpust

[IpuBonuTh NpuMeEpbl OOBEKTOB OKPYKAIOLIETO MHpa, HMEIOIINX
(bopMy M3yUEHHBIX F€OMETPHUUECKUX IJIOCKUX U MPOCTPAHCTBEHHBIX (UTYD,
IIPUMEpPHI PaBHBIX 1 CHMMETPHUUYHBIX (QUTYD

N300paxkaTh ¢ NOMOIIbIO LMPKYJSA, JHMHEWKH, TPaHCIOPTUpa Ha
HEJIMHOBAHHOW M KJIeTyaToM Oymare M3ydeHHbIE MJIOCKHE MeOMEeTpUYECKHe
¢burypsl 1 KOHQUrypauu, CHMMETPUYHbIE (PUTYPBI

[Tonb30BaTbcs TEOMETPUYECKMMM TOHSATUSIMU: DPABEHCTBO (uUryp,
CUMMETpHUS; UCIOJIB30BaTh TEPMUHOJIOTHUIO, CBSI3aHHYIO C CUMMETPHUEN: OChb
CUMMETPHUH, HEHTP CUMMETPHUH

HaxoauTh BeIMUMHBI YTIIOB U3MEPEHUEM C MTOMOIIBIO0 TPAHCIOPTHPA,
CTPOUTH YIJIbl 33JaHHOW BEIMYMHBI, IIOJB30BaThCSA INPU PEUICHUM 3aJad
TpaJyCHOM MEpOW YIrioB, pacro3HaBaTh Ha YEePTEXaxX OCTPbIM, MPAMOU,
Pa3BEPHYTHIN U TYIION YIJIbI

4.5

4.6

Beuucnate  1uMHY — JIOMAaHOW,  NEPUMETP  MHOTOYTOJIBHUKA,
[IOJIB30BaTbCA €AMHUIIAMU HU3MEPEHUS [UIMHBI, BBIPAXKaTbh OJHU €IUHUIIBI
WU3MEPEHHUS INIMHBI Yepe3 Apyrue

Haxomutb, wHCHOnp3ys 4YepTEKHBIE WHCTPYMEHTHI, PACCTOSHHUSL:
MEXIY IABYMsl TOYKaMH, OT TOYKH IO IPSIMOW, JJIMHY IIyTU HA KBaJApPaTHOU
CETKE

4.7

Boruncnsate miomanbs QUryp, COCTaBIE€HHBIX W3 MPSIMOYTOJBLHUKOB,
UCTOJIBb30BaTh pa30MEeHHuEe Ha TMPSIMOYTOJbHHKH, Ha paBHbIE (UTYPHI,
JIOCTpavBaHUE 10 MPSAMOYIOJIbHHMKA, MOJIb30BATHCSI OCHOBHBIMM €IUHULIAMU
M3MEpEHUS TUIOUIA/IN, BBIPAYKATh OJHM €IMHULIBI U3MEPEHUS TUIOIIAIU YEPE3

apyrue
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PacrioznaBate Ha MoOJeniaxX U H300paXEHUAX NHPAMUAY, KOHYC,

4.8 WIMHIP, WCHOJbB30BaTh TEPMUHOJIOTHIO: BepIInHA, pedpo, TpaHb,
OCHOBaHUE, pa3BEPTKA
4.9 N3o0paxaTs Ha KJIeTYaTON OymMare mpsMOYTOJIbHBIN MapajuIeIeTUIIe]]
410 Beruucnsate  00bEM  NPSAMOYrOJIBHOTO — Mapajuielienunenaa, Kyoa,
M0JIb30BaThCS OCHOBHBIMU €IMHUIIAMU U3MEpEHUs 00bEMa
411 Pemiate HeciiokHBIE 3a7auM  HA HAXOXKJICHHE TE€OMETPHUYECKUX
BEJIMYUH B NIPAKTUYECKUX CUTYAIHSIX
BepositHocTh M cTatucTuka 7 KJIACC
Kon N
HIpoBepsIEMOro HpOBepﬂSMLIe npeaMeTHbIE pPe3yJbTaThl 0CBOEHHSI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaAMMbI OCHOBHOTI'0 0011ero 00pa3oBaHus
pe3yJbTara
5 BeposiTHOCTB U cTaTuCTHKA
Yurath uHpOpMAIMIO, TPEACTABICHHYIO B  Tabnumax, Ha
51 JyarpaMmax, MpeJCTaBlsATh JaHHBIC B BHJE TaOJHWIl, CTPOUThH JUArpaMMbl
(cToJIONKOBEIC (CTOIOYATHIC) M KPYTOBBIE) [0 MAaCCHBAM 3HAYCHU I
59 OnuceiBaTh M WHTEPIPETHPOBATh PEATBHBIC YHCIOBBIC JIaHHBIC,
' MIpEeACTaBICHHBIC B TA0IUIAX, HA qUarpaMmax, rpadukax
Hcnons3oBath JUTS OTHCaHUs JTAHHBIX CTaTUCTUYCCKHE
5.3 XapaKTePUCTUKHU: CpelnHee apuMeTHueckoe, MeanaHa, HauOoiblIee |
HauMEHbIIIee 3HAYEHUS, pa3Max
Nwmets mpencrtaBieHue O clydyailHOM HM3MEHYMBOCTH Ha TMPUMEpPax
5.4 1eH, (U3UYECKUX BEIMYMH, AHTPOTIOMETPUYECKUX JaHHBIX, HUMETh
MPEJICTABICHUE O CTATUCTUYECKON YCTOMUHNBOCTH
BepositHocThb M cratuctuka 8 KJIACC
Kon .,
HpoBepsieMoro HponepﬂgMble npeJaMeTHbIE Pe3yJbTaThl 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJbTara
5 BeposiTHOCTB U cTaTUCTHKA
W3Bnekatp U mpeoOpa3oBbIBaTh MHQPOPMAIIMIO, MPEACTABICHHYIO B
5.1 BHJIe TAaOJUIl, AUarpaMM, rpadyKoB, MPEICTABIATh JaHHBIC B BUJE TAOJIHII,
Jquarpamm, rpagukoB
OnuchIBaTh JIaHHBIE C TIOMOIIBIO CTAaTUCTHYECKUX ITOKa3aTelICH:
5.2 CpPEeHMX 3HAYCHHN U MEp paccenBaHus (pa3Max, IUCIIEPCUS U CTaHIAPTHOE
OTKJIOHECHHE)
53 HaxoauTh 4acTOTHI YMCIIOBBIX 3HAYCHUH M YaCTOThI COOBITHI, B TOM
YHUCJIE 0 Pe3ysIbTaTaM U3MEPEHUN U HAOIIOACHUI
HaxomuTh BepoSTHOCTH CIy4ailHBIX COOBITUN B OIBITaX, 3Has
5.4 BEPOATHOCTH JJIEMEHTApHBIX COOBITUH, B TOM 4YHCIE€ B ONbBITaX C
PaBHOBO3MOXXHBIMU AJIEMEHTAPHBIMU COOBITUSIMU
55 Wcnonb3oBare  rpaduueckue  MOAENTH:  ACPEBO  CIYYAHOTO
AKCIEPUMEHTA, THarpaMMbl DUJepa, YucioBas mpsamas
OnepupoBarTh MOHATHSIMHU: MHOXECTBO, TOJIMHOKECTBO; BBITIOJHATH
5.6 oTepanuu HaJl MHOXECTBAMH: OOBEIMHECHHE, TepecedyeHue, IOTOTHEHHCE,
MIEPEUYHCIIATH SJIEMEHTHI MHOXKECTB, IPUMEHSATHh CBOMCTBA MHOKECTB
5.7 Hcnonw3oBarh Tpaduueckoe TPEnCTaBICHHE MHOXKECTB M CBs3CH
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MEXIYy HHMH i1 ONMCAaHWsA IPOLECCOB W SBICHUM, B TOM YHCIE IIPHU
pELICHUH 3324 U3 APYTUX YUeOHBIX MPEIMETOB U KYPCOB

BepositHocTh M cratuctuka 9 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

5

5.1

5.2

IIpoBepsiemble npeIMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUus

BeposiTHOCTB 1 cTatucTHKa

W3Bnekatp U mpeoOpa3oBbIBaTh MHPOPMAIUIO, MPEACTABICHHYIO B
pasIMYHBIX MCTOYHHMKAX B BHJE TaOmWI, aWarpamMm, TpaduKoB,
MIPEJICTABIIATH TaHHBIC B BUJIE TAOJHII, TUarpamm, rpauxoB

Pemarp 3a1auu OpraHU30BaHHBIM IIEPEOOPOM BAPHAHTOB, a TAKKE C
MCIOJIb30BaHNEM KOMOMHATOPHBIX IIPABUI M METO/IOB

5.3

Hcnonn30BaTh OMKCATCILHBIC XAapPaKTCPUCTUKKU JIA MaCCHBOB
YHUCJIOBBIX JAHHBIX, B TOM YHUCJIC CPCAHNEC 3HAUCHHUA 1 MCPBI paCCCUBAHUS

5.4

5.5

5.6

HaxoauTe 4acTOThl 3HAYEHUH M YACTOTHI COOBITHS, B TOM 4YHCIE
II0JIb3YSCh PE3YyJIbTaTaMU MTPOBEIEHHBIX U3MEPEHUN U HAOJII0JCHUM

HaxoanuTe BEepOATHOCTH CIyYalHBIX COOBITHH B M3YYEHHBIX ONBITAX,
B TOM YHCJIE B OIBITAX C PABHOBO3MOXHBIMH 3JIEMEHTapHBIMU COOBITHSMH, B
CepUsiX UCIBITAHUN J10 IIEPBOI0O yCIexa, B CEpUsAX UCIbITaHUN bepHyiun

HNmerts npencTaBiieHre O ClIy4alHOM BEJIIMYMHE U O PacHpeleiIeHUU
BEPOSATHOCTEU

5.7

Hmets mpencraBieHne 0 3aKOHE OOJBIIMX YHCEN KaK O MPOSBICHUH
3aKOHOMEPHOCTH B CIIy4alHOW M3MEHYMBOCTH M O POJIM 3aKOHA OOJBIIUX
quceN B IPUPOJIE U O0ILEeCTBe

Auareopa 7 KJIACC

Kon
NpoBepPsIeMoOro
pe3yJbTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl

1

Yucaa ¥ BEIYMCICHUS

1.1

1.2

1.3

14

BbInonHATE, coueTast yCTHbIE U TUCbMEHHBIE PUEMBI,
apru(MeTHIECKUE EHCTBUS C pAIlHOHATLHBIMHU YUCIIAMH

HaxoauTe 3HaUEHHS YMCITOBBIX BEIPAKEHUH, TPUMEHSTh
pa3zHooOpa3HbIe CIOCOOBI M MPUEMBI BEIUMCIICHUS 3HAUCHUH JPOOHBIX
BBIp)XEHUH, CONlepKAIUX OOBIKHOBEHHBIC U IECSITUYHBIE IPOOH

[lepexonuTth OT 0OAHOI (POPMBI 3aMUCH YHUCET K APYTOi
(mpeoOpa3zoBbIBATh IECATHUHYIO APOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JECSITUUHYIO, B YACTHOCTH, B 0ECKOHEUHYIO AECSITUUHYIO IPOOB)

CpaBHI/IBaTB U YIIOPpAJOYUBATH PALIMOHAJIBHLIC YHUCIa

1.5

OxpyrisiTh uncia

1.6

BBINONMHATE IPUKUIKY U OLICHKY pe3yJIbTaTa BEIUUCICHUN, OLICHKY
3HAYEHUW YMCIIOBBIX BbIpaKEHUW. BBIMOIHATE JEHCTBUS CO CTEMEHIMU C
HaTypaJIbeIMI/I ITOKa3aTcIIIMHU

1.7

[IpuMeHATh pU3HAKU JEIUMOCTH, Pa3I0KEHUE Ha MHOKHUTEIH
HaTypaJIbHBIX YHCEll
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Pemrats IMPAKTUKO-OPUCHTHUPOBAHHLIC 3aa4U, CBA3AHHBIC C
OTHOIICHHUEM BCIIMYUH, ITPOMOPHUOHAIIBHOCTBIO BEJIMYHH, IPOLICHTAMU,

18 WHTEPIPETUPOBATH PE3YIbTAThl PEHICHUS 3a/1a4 C YUETOM OIpaHUYCHUIH,
CBSI3aHHBIX CO CBOMCTBAMHU PaccMaTpUBAEMbIX OOBEKTOB
2 Anrebpanyeckue BbIpaKESHUs
21 Hcnonp3oBate anreOpandeckyto TEPMHUHOIOTHIO U CUMBOJIUKY,
MIPUMEHSITH €€ B IPOLIECCe OCBOCHHS Y41eOHOT0 MaTepualia
29 HaxoauTh 3HaueHns OYKBEHHBIX BBIPAKEHUN NPU 3aJaHHBIX
3HAUEHUSAX [IEPEMEHHBIX
23 BrimonsaTe npeoOpa3oBaHus LEJI0r0 BHIPAKEHHSI B MHOTOUWIECH
' MIPUBEICHUEM MOJIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK
24 BbInonHATE yMHOXKEHHE OIHOYJIEHA HA MHOTOYJIEH M MHOTOWJIEHA Ha
' MHOTOYJIEH, IPUMEHATH (POPMYJIIBI KBaIpaTa CyMMBI U KBaJlpaTa pa3HOCTU
OcyIecTBIATh pa3ioKEeHUE MHOTOWICHOB HA MHOYKUTEIIH C
2.5 MTOMOIIIBIO BEIHECEHHMSI 32 CKOOKH 00IIET0 MHOXKHTEIS, TPYIITUPOBKA
cllaraeMbIX, MPUMEHEHHS POPMYIT COKPAIIEHHOTO YMHOKECHHUS
[IpumensTh mpeoOpa3zoBaHKsl MHOTOWICHOB JJISl PELICHUS
2.6 Pa3IMYHbIX 33]1a4 U3 MATEMaTHKH, CMEKHBIX [IPEIMETOB, U3 peaIbHON
MIPAKTUKU
57 Hcnonb30Bath CBOICTBA cTENEHEH ¢ HATYypaIbHBIMU MOKa3aTeNIMU
TUTSE IPE0OPa30BAHMS BRIPAKESHUH
3 YpaBHEHUs 1 HEpaBEHCTBA
Pewrats nuHENHbBIE YpaBHEHUS C OJHOU IIEPEMEHHOM, IIPUMEHSA
3.1 MpaBWJIa NEPEexo/ia OT UCXOAHOIO YPaBHEHUS K PABHOCUIBHOMY EMY.
IIpoBepsTh, SIBISIETCA JIM YUCIIO KOPHEM YPaBHEHUS
39 Hpj/IMeH}ITB rpaduyecKue METO bl IPU PELICHUH JIMHEHHBIX
YpaBHEHUH U UX CUCTEM
33 [TonOupath npuMepsl nap yucen, ABISIOIUXCS pelIeHneM
' JIMHENHOI0 YpaBHEHUS C IByMs IEPEMEHHBIMU
CTpouTh B KOOPAWHATHOH MIOCKOCTH IpadK JIMHEHHOTO YpaBHEHHUS
3.4 C IByMS IEPEMEHHBIMHU; MOIb3YSICh IPAPUKOM, TPUBOIUTH TPUMEPHI
pelIeHNs] ypaBHEHUS
35 Pemrats cucTeMbl ABYX JTMHEHHBIX YPABHEHUH C IBYMsI
[IEpEeMEHHBIMH, B TOM UYHUCIIe rpaduyecku
CocTaBndTh U pemaTh JIMHEHHOE YpaBHEHUE WIIM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUI IO YCIOBHIO 33J]a4l, HHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ MOJY4YEeHHbIN pe3yibTar
4 Koopaunats! u rpapuku. OyHKuu
N300pakaTh Ha KOOPIMHATHOM MPSIMOM TOUKH, COOTBETCTBYIOIINE
4.1 3aJlaHHBIM KOOpJAUHATaM, JIy4H, OTPE3KH, UHTEPBAJIbI, 3alIChIBATh
YHCIIOBbIE TPOMEKYTKH Ha alNreOpanveckoM s3bIKe
42 OtmeuaTs B KOOPAMHATHOM IUNIOCKOCTH TOYKH 110 33aHHBIM
KOOpJIUHATaM
43 Crtpowuth rpaduku THHEHHBIX GyHKIHMA. CTpouTh TpaduK GyHKIIUHA
y = [X]
4.4 OnuceiBaTh ¢ TOMOIIBIO (PYHKIIMIA U3BECTHBIE 3aBUCUMOCTH MEXKIY
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BEJIMYMHAMU: CKOPOCTh, BPEMsI, PACCTOSHUE, LIEHY, KOJIUYECTBO, CTOMMOCTbD,
MIPOU3BOIUTENILHOCTD, BpeMsi, 00BbEM PabOTHI
4.5 HaxoauTs 3HaueHue GyHKIMK 1O 3HAYEHUIO €€ apryMeHTa
[TonumaTs rpaduyeckuii cocod MpeACTaBICHUS U aHAIN3A
4.6 nH(pOpMaIuU, U3BJICKATh U HHTEPIPETUPOBATH HHGOPMAITUIO U3 TPadUKOB
peaJIbHBIX MTPOLIECCOB U 3aBUCUMOCTEN
Auareopa 8§ KJIACC
Kon .
HpOBEpHEMOTD HpOBepﬂSMbIe NpeaMeTHbIe pe3y/JbTaTbl 0CBOCHHS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHus
pe3yJabTarTa
1 Hucna 1 BBIYUCICHUS
Hcnonb30BaTh HayadbHbIE IPEICTABICHUS O MHOXKECTBE
11 JeMCTBUTENBHBIX YUCEN ISl CPABHEHUS, OKPYTJICHHS U BBIYMCICHUH,
n300pakaTh IEHCTBUTEIbHBIC YHCIIA TOYKAMH Ha KOOPIUHATHOM MIPSIMOI
[TpumeHsTH MOHSATHE apUPMETUIECKOTO KBaAPATHOTO KOPHS,
19 HaXO/UTh KBaJIpaTHbIE KOPHHU, HCII0JIb3YsI IPH HEOOXOAUMOCTH
' KaJIbKYJISITOP, BBIIOJIHATH IPE0Opa30BaHus BEIPAXKEHU, COIEpPKALIUX
KBaJIpaTHbIE KOPHU, UCTOJIb3Ysl CBOWCTBA KOPHEH
13 Hcnonp30Bath 3anMcy OONBIINX U MAJIbIX YHCEN C IOMOILIbIO
JECATUYHBIX Ipo0eit u cTeneHei uncna 10
2 Anrebpanyeckue BbIpaXKEHUS
21 [IpuMEHSTh NOHATHE CTENEHU C LIEIBIM NIOKA3aTENEM, BBIIIOIHSTD
' peo0pa30BaHUs BHIPAKEHUH, COAEpIKALLIUX CTEIIEHU C LIEJIbIM NTOKa3aTeleM
BbINOMHATE TOXKAECTBEHHBIE TPEOOPa30BaHMsI pallMOHAIbHBIX
2.2 BBIPAKEHUI Ha OCHOBE IIPABWJI ACHCTBUM HaJl MHOTOWIEHAMH U
anredpandeckuMu 1po0sMu
2.3 PackiagpiBaTh KBaipaTHbIN TPEXUIIEH HA MHOKUTENN
24 [IpumensTs npeoOpa3zoBaHusl BbIpaKEHUN 115 pellieHHs pasTHHbIX
3a/1a4 U3 MAaTEMaTUKH, CMEXXHBIX NIPEMETOB, U3 PEabHON IPAKTUKU
3 YpaBHEHMSI U HEPABEHCTBA
Pemartp nuHeliHbIE, KBaAPATHBIE YPABHEHUS U PAllUOHAJIbHBIE
3.1 YpaBHEHHUSI, CBOJSIIMECS K HUM, CUCTEMBI IBYX YpaBHEHUH C IBYMS
IIEpEMEHHBIMU
[IpoBOoNTH MpOCTENIINE HCCIENOBAHUS YPABHEHUN U CUCTEM
39 yYpaBHEHMI, B TOM YHUCIIE C TPUMEHEHHEM TpapHuecKuX MpeCTaBIeHUN
(ycTaHaBnMBaTh, UMEET JIU ypaBHEHHUE UM CHCTEMa YPaBHEHUH pelIeHMUs,
€CJIM UMEET, TO CKOJIBKO, U ITPOYEE)
[lepexoauTh OT CIIOBECHOM (POPMYTUPOBKHU 3a7a4uH K €€
33 anredpanveckoi MOJIE/H C OMOLLIO COCTAB/IEHHS yPAaBHEH M HIIN
CUCTEMBI YpaBHEHUI, UHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ]a4u MOJTY4YEHHBIH pe3ysIbTaT
IIpuMeHATh CBOICTBA YHCIOBBIX HEPABEHCTB AJIsl CPAaBHEHHUS,
34 OLICHKH, PEIIATh JIMHEWHBIC HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX
' CHCTEMBI, 1aBaTh IpahuueCcKyI0 WILITIOCTPALIMIO MHOKECTBA PELICHUN
HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB
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4 DOyHKIIUH
[Tonumarsb U uCHoab30BaTh GYHKIIMOHATIBHBIC IOHATHUS U SI3bIK
4.1 (TEepMUHBI, CAMBOJIMYECKUE 0003HAUCHUS ), ONIPEIEISITh 3HAaUeHNE () yHKITUH
10 3HAUYEHHUIO apTyMEHTa, ONpeAeNsiTh CBOcTBa (PyHKIMHU 1O €€ rpaduKy
Ctpouts rpaduku 371eMEeHTapHbIX PYHKINN BUIA:
4.2 y = Sy:klx , Y =X% y =X?, y = |X|, ONMHCHIBaTh CBOWCTBA YUCIOBON
dbyHkmn o e€ rpaduxy
Auareopa 9 KJIACC
Kox
npoBepsieM IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
oro 00pa3oBaTeJILHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus
pe3yJabTar
a
1 Urcna 1 BBIYUCIICHUS
11 CpaBHUBaTh U YIOPSAJOYMBATH PALIMOHAIBHBIE U UPPALlMOHATILHBIE
qrcia
BoinonusaTe apudmernyeckue AeUCTBUA C palliOHATIbHBIMH YUCIIAMU,
1.2 coueTasi yCTHbIC ¥ IIMCHbMEHHBIC MPUEMBI, BBITIOTHATH BRIYUCICHUS C
UppalMOHATLHBIMU YHCIIAMU
13 HaxonuTh 3HaueHus cTeneHei ¢ LEJBIMH [OKa3aTeNMi 1 KOpHEH,
BBIYHCIISATH 3HAYCHHS YUCIIOBBIX BBIPAKCHHIMA
14 Oszrrnsm, NCHCTBUTEILHBIC YHCIIA, BBINOJTHATS MPUKHIIKY PE3ybTaTa
BBIYHCIICHHH, OI[EHKY YMCIOBBIX BBIPAKEHUI
2 YpaBHEeHHs U HEPABEHCTBA
21 Pemats nuHeitHbIe U KBaJpaTHBIE YPaBHEHUS, YPABHEHUS, CBOISIITHECS
K HUM, IIPOCTEUIIHE APOOHO-PAIMOHATBHbBIC YPaBHEHHS
29 Pemats cucremsr ABYX JTUHENHBIX YPaBHEHUH C TBYMsI [EPEMEHHBIMH 1
CUCTEMBI JIByX YPaBHEHH, B KOTOPBIX OJTHO YPABHCHHE HE SBJISCTCS JTUHEHHBIM
23 Pemate TekcTOBBIC 3a/1aUN aNreOpandecKuM cr[(v)co60M C TIOMOIIBIO
COCTaBJICHHS YPaBHEHHSI HIIM CUCTEMBI IBYX YPaBHEHHI C ABYMs NIEPEMEHHBIMU
[TpoBoauTH MpOCTEUIIIHE UCCIEIOBAHUS YPAaBHEHUI U CUCTEM
24 YpaBHEHHIA, B TOM YHUCIIE C TPUMEHEHHEM TpapHUeCKuX MPeCTaBICHUN
' (Hampumep, ycTaHABIUBATh, HIMEET JIM YPaBHEHUE WJIH CUCTEMA YPaBHEHHIA
pEeIIeHus, €CII UMEET, TO CKOJIBKO)
Pemrats nmHeiHbIC HEPaBEHCTBA, KBapaTHbIE HEPABEHCTBA, N300pakaTh
2.5 pellleHre HEPaBeHCTB Ha YHCIIOBOW MPSIMOM, 3aMTUCHIBATH PEIIEHUE C TTIOMOIIBIO
CHIMBOJIOB
Pemrate crcTemMbl JIMHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB,
2.6 BKJTIOYAIOIIME KBAIPaTHOE HEPABEHCTBO, N300pakaTh PEIICHUE CUCTEMbI
HEPaBEHCTB Ha YMCIIOBOW MPSIMOM, 3allMCHIBATh PEIIEHUE C IOMOIIbIO CHMBOJIOB
2.7 Hcnonb30BaTh HEpaBEHCTBA MPH PEIICHUN Pa3IMYHBIX 3a7a4
3 OyHKIUU
31 Pacrio3naBath GyHKIINHM U3y4eHHBIX BUIOB. [l0Ka3pIBaTh CXeMATHUECKU
' pacIoIoKeHHEe Ha KOOPJIMHATHOM TUIOCKOCTH TpauKoB PyHKIMH BUaa: y=KX,

49




3.2

3.3

y=kx+b, y=k/x, y=ax?+bx+c, B 3aBHCUMOCTH OT 3HaYCHHI KO3(PPHUIIUEHTOB,
OIMCHIBATh CBOMCTBA (DYHKITHIA

[Toxa3pIBaTh CXEMAaTUYECKH PACIIONIOKEHHE HA KOOPIMHATHON
IJIOCKOCTH TpadukoB GyHKIMN BUIa y = VX, Y = |X| ¥ OMKCHIBaTh CBOMCTBA
GbyHKIUH

Ctpouthb 1 n300paxkaTb CXeMaTHYECKHU IpaUKK KBaIPATUIHBIX
(GyHKIMH, ONUCHIBATh CBOMCTBA KBAJAPATHYHBIX (DYHKIIHIA 110 WX rpaduKam

3.4

4.1

4.2

Pacrio3naBath kBaipaTHyHy0 QYHKIHIO 10 (hopMyIie, IPUBOIUTD
PUMEPHI KBAIPATUYHBIX (DYHKIMNA U3 PEANbHOM KU3HH, (PU3UKH, TEOMETPUN

ApudmeTrdeckast U TeOMETPUUYECKAst IPOTPECCUI

Pacrnio3HaBaTh apupMETUIECKYIO i TEOMETPUIECKYIO TIPOTPECCHH TTPH
pa3HBIX crioco0ax 3agaHust

BBITIONTHATE BBIYUCIICHHS C UCTIOIB30BaHUEM (POPMYI N-TO WieHa
apu(METHYECKON U T€OMETPUIECKOIN MPOrPECCHid, CyMMBbI TIEPBBIX N WICHOB

4.3

4.4

I/I306pa)KaTL YJICHBI ITOCJICAOBATCIbHOCTHU TOYKAMHM Ha KOOpI[HH&THOﬁ
IIJIOCKOCTH

Pemrate 3aJa4u, CBA3aHHBIC C YHCJIOBBIMHU ITIOCJIICA0BATCIBHOCTAMU, B

TOM YHCJIC 33]Ia41 U3 PEATbHOM XKU3HH (C HCIIOJIB30BAHUEM KAJIbKYJISATOPA,
U (HPOBBIX TEXHOJIOTHH)

I'eomerpus 7 KNIACC

Kon

NpoBepsieMoro

pe3yJabTara

IIpoBepsiemble peaMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

6.2

6.3

6.4

6.5

6.6

Pacrnio3HaBaTh M3y4eHHBbIE T€OMETpHUECKUE (DUTYPBI, ONPEAETATh UX
B3alMHOE  paclojoKeHue, Uu300paxkarb TeoMeTpuueckue  (Urypsl,
BBITOJIHATh YEPTEKU IO YCIOBUIO 3a1a4d. VI3MepATh JIMHENHBIE U YIJIOBBIE
BEIIMYMHEL. PernraTh 3ala4i Ha BBIYHUCJICHUEC JJIMH OTPE3KOB U BCJIMYMH YIJIOB

Jlenate rpyOyto OLIEHKY JMHEHHBIX U YTIIOBBIX BEJIMYUH MPEIMETOB B
peansbHOM KU3HHM, pa3MEpoB IMPHUPOIHBIX OOBEKTOB. Paznnuarh pa3Mepbl

3THX 00BEKTOB MO MOPSAIKY BETUUHHBI
CTpouTh 4epTeku K FT€OMETPUUECKUM 3aa4am

[Tonw3oBatbcs IIPU3HAKaMU paBeHCTBa TPEYTOJIbHUKOB,
UCIOJIb30BaTh MPU3HAKU M CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPHU

pEIIeHUH 337124

HpOBOIII/ITL JJOTUYECCKUC PacCCyKACHUA C HCIIOJIB30BaHUECM

FEOMETPUUECKUX TEOPEM

[Tonw30Batbcs IIPU3HAKaAMU paBeHCTBa PSIMOYTOJIBHBIX
TPEYrOJIbHUKOB, CBOMCTBOM MEJUAHbI, IPOBEIEHHON K THUIIOTCHY3€

MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA, B PEIIEHUH T€OMETPUUYECKUX 3a/1a4

6.7

Onpenensth napamiedbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOPHIE
oOpazyer ¢ HUMH cekymas. Ormnpenenars MNapauieIbHOCTh TMPSAMBIX C
MMOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK OJTHOM MPSIMOM IO TOUEK APYrou

IPsIMOI
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6.8

Pemate 3amaun Ha kieTyaToil Oymare

HpOBOI[I/ITB BBIUMCJICHHUA MW HaAXOJHUTh 4YHUCIOBBIE U 6YKBGHHBIC
S3HAYCHHUA YIJIOB B T'COMCTPUUYCCKUX 3aJadaX C HCIOJIb30BAHUCM CYMMbI

6.9 YIJIOB TPEYTrOJIbHUKOB U MHOTOYTOJILHUKOB, CBOMCTB YIJIOB, 0Opa30BaHHBIX
NpU TEPECeUCHUU [BYX TMapajuIeNbHbIX MPAMBIX CceKkymie. Pemarts
MPAaKTUYECKUE 3a/1a41 Ha HAXOXKJICHUE YIJI0B

Bnagerp 1noOHATHEM TEOMETPUYECKOIO MeECTa TOYEK. YMETh

6.10 ONpeNeNsiTh OUCCEKTPUCY yria U CEePeAUMHHBIN MEPICHAUKYISP K OTPE3KY

Kak reOMETPUUYECKUE MeCTa TOUEK
DopMyJIUPOBATh ONPEIACICHUS] OKPYKHOCTH M Kpyra, XOpAbl H

6.11 JIMaMeTpa OKPY>KHOCTH, TOJIb30BaThCS MX CBOMCTBAMU. YMETh NMPUMEHSTH

ATH CBOMCTBA MPU PELICHUM 3a]1a4
Bragers noHATHEM ONMMCAaHHOM OKOJIO TPEYrOJIbHHKA OKPYKHOCTH,
yMeTh HaxoauTh €€ eHTp. [lonbp3oBaTbes pakTamMu O TOM, 9TO OMCCEKTPUCHI

6.12 YIJIOB TPEYroJIbHUKAa IEPECEKalOTCsl B OJHOM TOYKE, M O TOM, YTO
CEepPEMHHbBIE NEPNEHIUKYJISPbl K CTOPOHAM TPEYTrOJbHUKA MEPECEKAIOTCS B
OTHOH TOYKE

Brnagers mnoHsATHEM KacaTtelbHOM K OKPY>KHOCTH, IOJIb30BATHCS

6.13 TEOPEMOU O NEPHEHANKYIISIPHOCTH KacaTeJIbHOM U pajinyca, IPOBEIEHHOTO K
TOUYKE KaCaHHs

6.14 ITons30BaThCA HpOSTCﬁIHPIMPI T€OMETPUYECKUMH HEPABEHCTBAMH,
MMOHUMATh UX IMPAKTUYECKUNA CMBICI

6.15 HpOBOI[I/I}“L OCHOBHBIE T'€OMETPUUYECKUE IOCTPOEHHUSI C ITOMOIIBIO
[APKYJIS ¥ IMHEUKHU

I'eomerpus 8 KJIACC
Kon .
IpOBepREMOro HpOBepﬂgMue NnpeMeTHbIE pe3yJbTaThl 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJbTara
6 I'eomeTpust

6.1 PaCHOSHaBaTBUOCHOBHBIe BUJIbI YETHIPEXYTOJBHUKOB, X 3JIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMU NP PEIICHUH T€OMETPUUECKHUX 3a/1a4

6.2 [IpuMeHATh CBOWMCTBAa TOYKH TEPECEUCHUs] MEAMaH TPEYrojJbHUKA

' (eHTpa Macc) B pelIeHuH 3aau
Brnaners moHsiTHEM CpenHEW JWMHUM TPEYroJbHHUKA M Tpamneuuu,

6.3 MPUMEHATh WX CBOWCTBA TPH PEIICHHWH TEOMETPUYECKUX  3ajad.
ITonp3oBatbcst Teopemon @aneca U TEOPEMOM O MPONOPLUUOHAIBHBIX
OTpe3Kax, MPUMEHSTh UX JIJIS PEIICHUS MPAKTHYECKUX 3a71a4

6.4 [IpuMeHaThr TpPU3HAKKM TOAOOUS TPEYrOJBHUKOB B  pEIICHUU
r€OMETPUUYECKHX 3a/1a4

[Tonw3oBatbcst Teopemoit [Tudaropa ans penieHus reoOMETPUIESCKUX U

6.5 npakThuyeckux 3aaad. CTpOuTh MAaTEMATHUECKYI0 MOJENb B MPAKTUYECKUX

' 3a7la4ax, CaMOCTOSATENbHO JEJIaTh YEepTEXK U HAXOJIUTh COOTBETCTBYIOIIME
JUTMHBI
6.6 Brnaners moHsATUAMH CHHYCa, KOCHHYCAa W TaHI€HCa OCTpPOro yria

IpAMOYT'OJIBHOI'O TPECYTrOJIbHHKA. Ilonp30BaThCd STUMU TOHSITHIMH JJIA
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PEIICHUA NPAKTUYCCKUX 3a1a4

6.7

Boruncnsate (pa3nuuHbIMU crioco0aMu) IUIOMIA[b TPEYroJbHUKA W
IUIOMIAIM  MHOTOYTOJIBHBIX — ¢Guryp (MONB3ysich, TIE HEOOXOAUMO,
KaIbKyIATOpoM). [IpuMeHsATh MOTy4YeHHbIE YMEHHUS B TPAKTUUECKUX 3a]jauax

6.8

6.9

Bnagerb  MOHATUSMU ~ BOUMCAaHHOTO U LEHTPAJbHOTO  YIJa,
UCIIOJIB30BaTh TEOPEMbI O BIIMCAHHBIX VyriaxX, yriax MEXIy XopJaMu
(cekyummH) W yrie Mexay KacaTelbHOM U XOpJOoW TMpu pelIeHUu
FeOMETPUUYECKHX 3a/1a4

BH&I[GTB INOHATUECM OIIMCAaHHOT'O '—ICTBIpéXYI‘OJIBHI/IKa, MNPUMCHATH
CBOMCTBA OITMCAHHOT'O IICTI)IpéX}’l"OJ'IBHI/IKEl IIpH pCUICHUHA 3a1a4

6.10

[IpumeHsTh TONydYEeHHBIE 3HAHUS HAa TMPAKTUKE — CTPOUTH
MaTeMaTUYeCcKHue MOJACIHU JJIg 3a]ad pEeabHOW JKU3HU M TPOBOJUTH
COOTBETCTBYIOIIIME BHIYUCICHUS C TPUMEHEHHUEM MOI00HS M TPUTOHOMETPUU
(MoNB3ysACh, IIe HEOOXOIUMO, KaTbKYJISITOPOM)

I'eomerpus 9 KJIIACC

Kox
NMpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

6

I'eomeTpus

6.1

6.2

6.3

3HaTh TPUTOHOMETpUYECKHE (PYHKIIMU OCTPBIX YIIJIOB, HAXOIUTh C UX
MOMOUIbI0  PA3JIUYHbIE  DJIEMEHThl  NPSIMOYTOJIBHOIO  TPEYrojbHUKa
(«pemieHne MpsIMOYTOJbHBIX TPEYrodbHUKOB»). HaxoauTe (C MOMOIIBIO
KaJIbKYJISITOPA) AJIMHBI U YTJIbI 711 HETaOJMYHBIX 3HAUYEHU I

[Tonb3oBaTbCs dbopmynamu MPUBEACHUS " OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JJIsl HAXOXKJIEHUS COOTHOLIEHUN MEXKITY
TPUTOHOMETPUUYECKUMHU BETUIMHAMU

Hcnons30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB I HaXOXKICHUS
pPa3IMYHBIX 3JEMEHTOB TPEYroJbHUKAa («pEHIEHHE TPEYroJbHUKOBY),
MIPUMEHSATDH UX IIPU PELICHUU T€OMETPUYECKUX 3a1a4

6.4

Brnanets moHsTHAMH TpeoOpazoBaHMs MOJO00MS, COOTBETCTBEHHBIX
neMeHTOB Ton00HBIX ¢uryp. Ilomb3oBaThCsi CBOWMCTBaMH — MOIO0MS
NPOU3BOJIBHBIX (UTYp, YMETh BBIYUCIATH JIMHBI U HAXOAWUTh YIJIBI Yy
1o100HbIX Guryp. [IpumeHsTs cBOICTBA MO100US B MPAKTUYECKUX 3a7a4ax.
YMeTh NpUBOAUTH MPUMEPHI OJJOOHBIX (PUTYP B OKPY’KAIOILIEM MUDE

6.5

6.6

[Tons30BaTbcst TeopeMaMu O TPOU3BBEIAECHUU OTPE3KOB XOpA, O
IIPOM3BEIEHNU OTPE3KOB CEKYIUX, O KBaJpaTe KacaTelIbHON

[lonp30BaTbCcsl BEKTOpaMH, TOHMMAaTb WX TI'E€OMETPUYECKHM U
¢u3nUecKuif CMBICI, TPUMEHSATh HMX B PEIICHHUH TIEOMETPUUYECKUX H
¢usnueckux 3agad. [IpuMeHATH ckalsipHOE MPOU3BEACHHUE BEKTOPOB [
HAaxXO0KJICHUs JUIMH U YIJIOB

6.7

Ilonp30BaThCA MCTOIOM KOOPAWHAT Ha IJIOCKOCTHU, IPUMCHSATL €TI0 B
PEIICHUN TCOMETPUUCCKHUX U MIPAKTUYCCKUX 3ada4

6.8

Bnagerb NOHATHSAMM  NPAaBUIBHOTO  MHOIOYI'OJBHUKA, JJIMHBI
OKPYXKHOCTH, IUIMHBI OYTM OKPYXXHOCTHM M paJUaHHONW MEpBl YIJIa, YMEThb
BBIUMCIIATH IIJIOLIAAb Kpyra U ero yactei. [IpuMeHsATh MOoNy4YeHHbIE YMEHUS
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B IIPAKTUYCCKHUX 3ajadax

Haxomuth ocu uiaM UEHTpbl cUMMETpuH GUryp, HTPUMEHSTH

6.9 JBUKCHHUS TUTIOCKOCTH B TIPOCTEHUIIINX CITydasix
[IpuMmeHsITh TOMy4YCHHBIC 3HAHHWS HA TIPAKTHKE — CTPOUTH
MaTEeMaTHYECKUe MOJEIN Ui 3aJa4 pPEabHOH JKM3HH M IPOBOJUTH
6.10 COOTBETCTBYIOIIME  BBIYUCICHUS c NpUMEHEHHEM  Tmoxooust U
TPUTOHOMETPHYCCKUX  (PYyHKIMHA  (TIOJIB3YSCh, raie  Heo0XOJauMO,
KaJIbKYJIAITOPOM)
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IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

Martematuka 5 KJIACC

on

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

HaTypaJ'IBHBIe quciia 1 HyJIb

HatypanbHoe uncio. Psag HarypansHbix uncen. Yucno 0. M3o00pakenue
HATypaJIbHBIX YMCE TOYKAaMH Ha KOOPIMHATHOM (YHCIIOBO) IpsSMOM

[To3unmonHas cuctema cuucieHus. Pumckas Hymepanus. Jlecatuunas
CUCTEMA CUUCIICHUS

CpaBHeHuE HaTypaJbHBIX YHUCEN, CPABHEHHE HATypPaJIbHBIX YHCEIl C HYIEM.
OxpyriieHHe HaTypaJIbHBIX YUCEI

CrnoxeHre, BRIYMTaHNE, YMHOKCHUE U JISTICHUE HATYPaITbHBIX uncell. CBOHCTBO
HYJIS TIPY CIIO’KEHUH, CBOMCTBA HYJISI M €JMHUIIBI IPU YMHOKeHUU. [lepemecTutenpHoe
U COUYETaTeIHbHOE CBOMCTBA (3aKOHBI) CIIOKEHUS U YMHOXKEHHS, PACIIPE/ICIUTEIBHOE
CBOMCTBO (3aKOH) YMHOKEHHSI

Hcnonp3oBanue OYKB Jis1 0003HaUEHUSI HEM3BECTHOTO KOMIIOHEHTA U 3alHUCH
CBOWCTB apu(METUIECKHX JCHCTBHUHA

Jenutenu u KpaTHbIE YKCIIa, pa3ioKeHne Ha MHOkuUTeNH. [IpocTeie n
coctaBHble uncina. [Ipusnaku nqenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ octaTKoM

Crenens ¢ HaTypaJlbHBIM ITOKa3aTeIeM. 3alliCh YMCia B BUJIE CYMMBI
pa3psAHBIX CJIaraeMbIX

YucnoBoe BeIpakeHHE. BeluncieHne 3Ha4eHui YUCIIOBBIX BBIPAKEHUH,
MOPSIOK BBINOJIHEHUS AeHCTBUN. VCIIonb30BaHKe IIPU BEIYUCICHUAX
MIEPEMECTUTENBHOTO U COYETATEIHLHOTO CBOMCTB (3aKOHOB) CIIOKEHUS U YMHOXKEHMUS,
pacIpeneuTeIbHOIO CBOMCTBA YMHOKECHUS

Hpobu
[IpeacraBnenue o gpodu Kak crocode 3armucu YacTH BETUINHBI.

OO6bikHOBeHHBIE poou. [IpaBuiibHBIE U HeMpaBUIIbHBIE TpoOu. CMmenianHas ApoOb,
MpeACTaBICHUE CMEIIAHHOW IPOOH B BHUJI€ HETIPABUIBLHOM APOOH U BBIJEICHHUE IIEION
YacTH YKCIia U3 HENMPaBIWILHOU Mpoou. M300paxkeHune npoOeit ToukaMu Ha YUCIOBOM
IpsAMOI

OcHoBHoOe cBoiicTBO Apoou. Cokpamienue npobdeit. [IpuBenenne npodu
HOBOMY 3HameHartento. CpaBHEHHE IpoOeit

CrnosxeHue ¥ BRIYUTaHUE APOOeii. YMHOKEHUE U JiesieHne Apobeid, B3auMHO-
oOpatHbie npobu. HaxokmeHne 4acTH 1eJI0ro U 1EJI0ro MO €ro YacTh

Hecsatuanas 3anuck apodeit. [Ipencrasnenne ecsITHUHON TpOOH B BUIE
00bIKHOBEHHOI. M300pakenne AecATUYHBIX IpoOeit TOukaMH Ha YMCIOBON MPSIMOIA.
CpaBHeHUE ECATUIHBIX IpOOeit

Apudmernueckue IeHCTBHS € AECATHUHBIMU ApoOsMH. OKpyTiieHHe
JECATUYHBIX TpoOei

Penrenne TeKCTOBEIX 3amau

Pemenne TekcTOBBIX 3a7a4 apu(METHUESCKIM CIIOCOOOM

Pemenue norunueckux 3agad. Pemenune 3a1a4y nepeGopoM BceX BO3MOKHBIX
BapuaHTOB. Mcnonb30Banue npu peleHny 3ajad TabJIuL U CXeM
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Pemenue 3amay, cogepxaniux 3aBUCUMOCTH, CBA3BIBAIOIINE BETNYNHBI:
CKOPOCTb, BpEMsI, PACCTOSIHUE, IIEHY, KOJIUYECTBO, CTOUMOCTh. EIMHUIIBI U3MEpPEHUS :
Macchl, 00bEMa, IICHBI, PACCTOSIHUS, BPEMEHH, CKOPOCTH. CBSI3b MEX/y CIMHUIIAMH
MU3MEPEHUS KaXK0M BEJIMUMUHBI

Permenre 0OCHOBHBIX 3a/1a4 Ha JpooH

HpCIICTaBJICHI/Ie JaHHBIX B BUJC T216JII/II_I, CTOJIOYATHIX JAuarpaMm

Harmnsinaas reomerpust

Harnsaneie npencraBienns o GUrypax Ha IIIOCKOCTH: TOUKA, IPSIMasi, OTPE30K,
JIy4, yroJl, JIOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KpYyr. YToJI. [Tpsimoii, ocTpbIii,
TYIOHN U pa3BEPHYTHINA yIJIbI

JnuHa oTpeska, METpUUYECKHUE eIUHUILIBI JUIMHBL. J[JIMHA TOMaHOW, TEpUMETp
MHOrOYyrojbHuKa. lM3MepeHue u nocTpoeHre yrioB ¢ IOMOIIbIO TPAHCIIOPTHPA

Harnsinaeie npeactaBieHns o GUrypax Ha INIOCKOCTH: MHOTOYTOJIBHUK,
MPSIMOYTOJIbHUK, KBaJpaT, TPEYTOJIbHUK; O paBEHCTBE QUTYD

N300paxkenue ¢puryp, B TOM yuciie Ha kiaeryaroil Oymare. Iloctpoenue
KOH(HUTypanuii U3 4acTei MpsiMoil, OKPY>KHOCTH Ha HEJIMHOBAHHOW M KJIETYATOU
Oymare. Mcnosb30BaHHE CBOMCTB CTOPOH U YIJIOB MIPSIMOYTOJIbHHUKA, KBapaTa

[Tnomanp NpsMOYTroJIbHUKA U MHOTOYTOJIbHUKOB, COCTABICHHBIX U3
PSIMOYTOJIBHUKOB, B TOM 4Hciie (pUryp, n300pak€HHBIX Ha KJIETYAaTOW Oymare.
EnauHuIbI M3MEpeHns IIonaIu

Harnsiiaele npeacTaBieHus 0 MPOCTPAHCTBEHHBIX (PUTypax: MpsSMOYTOJIbHBIN
napajuienenunes, kyo, MHOrorpaaHuku. 3o00pakeHue mpocTenimx
MHOTOrpaHHUKOB. Pa3BépTku kyOa u nmapamienenunena. Cozganue Mozaeneu
MHOTOTPaHHHUKOB (13 Oymaru, MpoBOJIOKH, IJIACTUJIMHA U IPYTHX MaTepUasoB)

O0BEM MPAMOYTOIBHOTO TIapajuienenunena, Kyoa. EnuHuIe nusmepeHus
00BEMa

Martematuka 6 KJIACC

o

IIpoBepsieMblii JJIEeMEHT COAEPKAHUS

HarypanbeHble uncna

Apudmerndeckue eiCTBUS C MHOTO3HAYHBIMU HAaTYPaJbHBIMU YUCIIAMHU.
YucnoBble BRIpaXXeHUs, MOPSAIOK JeHCTBUH, HCIOIb30BaHKEe CKOOOK. Vcnonb3oBanue
IIPY BBIYHUCIICHUAX IEPEMECTUTENBHOTO M COYETATEIIBHOTO CBOWCTB CIIOKEHUS U
YMHOKEHUsI, paCIIPEACIUTEIBHOIO CBOMCTBA YMHOKECHUS

OKpyrJIeHHE HaTypaJIbHBIX YHACEI

Jlenurenu u KpaTHbIC YKCIa, HANOOMBIIHI OOIINI TeTUTENh U HANMEHbIIIEe
oOmiee kpaTHoe. JleTuMOCTh CyMMBI U IIPOU3BECHUS

Jlenenue ¢ ocTaTKOM

Jpobu

OOBIKHOBEHHAs AP0Ob, OCHOBHOE CBOMCTBO JIPOOH, COKpalieHue apooei.
CpaBHEHHE U YIIOpsIIOYMBaHUE IpoOei
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Pemenue 3a1a4 Ha HAXOXKIEHHUE YaCTH OT LIEJIOTO U LIEJOT0 MO €r0 YacTH.
JIpoOHOE YnCII0 KaK pe3ynbTar JeJIeHuUs

[IpencraBieHne eCATHYHON IPOOH B BUIE OOBIKHOBEHHOW JpodH 1
BO3MOJKHOCTB IIPE/ICTABJICHHS OOBIKHOBEHHOW JPOOH B BUJIE JCCATUIHOM

Jlecatuanblie qpoOu U MeTpUYecKast CuCTeMa Mep. ApupMeTHIecKue
JCHCTBYS M YUCIIOBBIC BRIPAKEHUS C OOBIKHOBEHHBIMH U JECTHYHBIME JIPOOSIMU

OtHomienue. [leneHre B JaAHHOM OTHOIIIEHWH. MacmTal, mponopIus.
[TpuMeHeHre TPONOPIUI MPU PEIICHUH 3a/1a4

ITonsiTue mpoueHTa. BelunciieHne NpoueHTa OT BEIMYMHBI U BEIMYUHBI 110 €€
MPOIEHTY. BhipaxkeHue npoueHToB AeCATHYHBIMU Apo0sMu. Perienue 3ai1aq Ha
IIPOLIEHTHL. BhIpaxkeHre OTHOIEHMS BEJIMYUH B IIPOLIEHTAX

ITonoxuteabHbBIC U OTPULATCIBHBIC YMUCJIa

[TonoxxurenpHbIe U OTpULIATENbHBIE Yncaa. Llensle uncaa. Monyns uucna,
reoMeTpruecKasl MHTepIpeTanus Moays uncia. M3o0pakeHue yucen Ha
KOOpJAMHATHOM npsAMoi. UncnoBsle npoMexxyTku. CpaBHEHUE YnCel

Apudmernueckue JeHUCTBUS C MOJIOKUTEIbHBIMU U OTPULIATEIbHBIMU
YuCIaMu

[IpssimoyrospHas cucTeMa KOOpAWHAT Ha IUIocKocTh. KoopiuHaTe! TOUKK Ha
TUIOCKOCTH, abcuucca u opauHata. [Toctpoenne Todek u Guryp Ha KOOpAMHATHOU
TUIOCKOCTH

BYKBGHHLIC BBIPpAXKCHUSA

[Tpumenenne OYKB JUIs 3aIIMCH MaTEMaTUYECKUX BBIPAKEHUH U
npeuioxkeHuil. CpoiicTBa apudmMeTnueckux aeicTBuil. BykBeHHbIE BBIpaKEHUS U
YHUCJIOBBIE NTOJICTAHOBKU. byKBEHHBIE paBEHCTBA, HAX0XKICHUE HEU3BECTHOIO
KOMIIOHEHTA

®opmyisl, GOpMYITBI IEPUMETPA U TUIOIIAU MPIMOYTOIbHUKA, KBaIparTa,
o0béMa mapaienenumena u kyoa

Perienne TeKCTOBBIX 3a/1a4

Perienne TeKCTOBBIX 3aga4 apI/I(I)MeTI/I‘IeCKI/IM CII0CO0OM

Pemenue noruueckux 3amau. Pemenue 3a1a4y nepeGopoM BceX BO3MOMKHBIX
BAPUAHTOB

Pemenue 3amay, cogepxanimx 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJTMYUHBI:
CKOpOCTb, BPEMs, pACCTOSIHUE, LIEHA, KOJTUYECTBO, CTOUMOCTb, IPOU3BOJUTEIBHOCTD,
BpeMs, 00bEM paboThl. EMMHUIIBI H3MEPEHHS: MACChI, CTOUMOCTH, PACCTOSTHUSA,
BpEMEHHU, CKOPOCTH. CBA3b MEXAY €AUHULIAMU U3MEPEHUS KaX 0 BEIIMUYUHBI

Pemrenne 3aaa4, CBA3aHHBIX C OTHOIICHUEM, ITPOTTIOPIIHOHAIBHOCTBIO
BCJIMYHH, NIPOLUCHTAMHU, PCIICHUC OCHOBHBIX 3a1a4 Ha ,[[pOGI/I 1 IPOLCHTHI

OreHka U IPUKUIKA, OKpyTIeHue pesynbrata. CocraBieHne OYKBEHHBIX
BBIPA)KEHMI MO YCIIOBHIO 3aJ1a4H.

[IpencraBnenue TaHHBIX C MIOMOIIBIO Ta0mHIl 1 nuarpamMm. Cton04arsie
nuarpaMMbl. YTeHHE KpYTroBBIX AHarpaMmm

Harnsigaas reomerpust

Touka, npsmasi, OTPE30K, Iy, YroJil, JOMaHasi, MHOTOYTOJIbHHUK,
YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPY>KHOCTb, KPYT

BzaumHoe PACIIOJIOKCHHUEC ABYX IPAMBIX Ha IJIOCKOCTH, MaPAJJICIIbHBIC
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npsiMble, EPIIEHANKYISPHBIE IPSIMbIE

H3mepenne pacCTOSHUN: MEXY IBYMSI TOUKaMH, OT TOUKH JI0 MIPSIMOI,

3 JUIMHA MaplIpyTa Ha KBaJpaTHOU CeTKe
4 H3mepeHue 1 MOCTPOCHUE YIVIOB € IOMOIIBIO TPAHCIIOPTUPA
Buael TpeyroiabHUKOB: OCTPOYTOJIBHBIM, IPSMOYTOJIbHBIN, TYOYTOJIbHBIN,
9) paBHOOEPEHHBIN, pABHOCTOPOHHUM
YerslpéXyroabHUK. IIpsMOyroabHUK, KBapaT: UCIIOJIB30BAaHUE CBOMCTB
6 CTOPOH, YIJIOB, AMArOHAJIEH
N300pakeHre reoMeTpruuecKux (hUryp Ha HETMHOBAaHHOM Oymare ¢
7 HCIIOJIb30BAaHUEM LIUPKYJIs, IMHEHKH, YTOIbHHUKA, TpaHcnopTupa. Iloctpoenus Ha
KJIeT4aTol Oymare
8 [TepumeTp MHOTOYTOJILHUKA
[TonsTue nuomany GUrypsl, €TMHULBI H3MepeHus iomaau. IpubmmkénHoe
9 M3MEpEeHue Imomanu Guryp, B TOM 4rcie Ha KBaAPAaTHOH ceTKe
10 [TpubnnxEHHOE N3MEpEHNe UTMHbBI OKPYKHOCTH, TUIOLIAAN Kpyra
CumMmMeTpus: LieHTpasbHas, oceBas U 3epkanbHas. [loctpoenue
11 CUMMETPUYHBIX QUTYp
Harnsiaele npeacTaBieHus 0 MIPOCTPAHCTBEHHBIX (PUTypax:
napajuienenunen, Kyo, npusma, nupamuaa, KOHyc, HWIMHID, map U cdepa.
12 N300pakeHne mpocTpaHCTBEHHBIX Guryp. [Ipumeps! pa3BEPTOK MHOTOIPaHHHUKOB,
nuiMHIpa u Konyca. CoznaHue Mozenel IpoCTpaHCTBEHHBIX Guryp (u3 Oymaru,
IIPOBOJIOKH, TUIACTUIIMHA U IPYTUX MAaTEPUAJIOB)
[TonsiTre 06bEMa, eMUHUIBI H3MepeHus: 00bEMa. OOBEM MPAMOYTOIHHOTO
13 napajuiesienumnena, kyoa
BepositHocThb M cratuctuka 7 KJIACC
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA

BeposiTHOCTB 1 cTaTuCcTHKa

[IpencraBnenne AaHHBIX B BHJAE TAOJIHIl, AMAarpamm, rpadukoB. 3amojHEHUE
TaOJIUII, YTEHUE U TIOCTPOEHUE TUarpaMm (CTOIIOMKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
UreHne rpaduKoB peallbHBIX MporeccoB. M3Bieuenne WHGOpPMANUN W3 JUarpamMm U
TaOJIUII, UCTIOIH30BAHUE U UHTEPIIPETALUS JTAHHBIX

OmnwucartenpHas CTAaTHCTUKA: CpelHEe apu(METHYecKoe, MeauaHa, pa3Max,
HauOoJpIllee M HauUMEHblllee 3Ha4deHHs HaOopa YHCIOBBIX JaHHBIX. llpumepsl
CIIy4ailHON U3MEHYNBOCTH

CnyyaitHbplii SKCHEpUMEHT (ONBIT) U ciydailHoe coObITHe. BeposTHOCTh U
yacToTa. Pojb MagoBEpOSATHBIX M MPAKTHYECKH JTOCTOBEPHBIX COOBITHIA B IPUPOJIE U B
obmectBe. MoHeTa M UTrpaibHasi KOCTh B TEOPUH BEPOSITHOCTEH

I'pad, Bepmmua, pebpo. Cremenr BepmmHbL Ywcio pédbep u cymmapHas
crerieHb BepiiuH. IlpeacraBnenue o cBsizHoctu rpada. Llemu u mukmsl. Iyt B
rpadax. O6xon rpada (visepoB myTh). [IpeacraBienue 06 opueHTUPOBAHHOM Tpade.
Pemienue 3a1a4 ¢ moMoIsio rpagos
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BepositHocTh M cTatucTuka 8 KITACC

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

Kon
5} BeposiTHOCTB U cTaTUCTHKA
S)
1 [IpencraBienue JaHHBIX B BHIE TaOIUL, TUarpaMm, rpagukoB
5 MHOXeCTBO, 3JI€MEHT MHOXKECTBa, TMOAMHOXecTBO. Omepauuu  Haj
2 MHOKECTBaMU: 00BEAMHEHHE, TIEPECEUCHHE, TOTIOJTHCHUE
5 CaoiicTBa omepanuii HaJi MHOXXECTBAMU: NIEPEMECTUTEIIBHOE, COUETATEIbHOE,
3 pacnpeeuTeNbHOe, BKIOYCHHUS
5) Hcnonp3oBanne rpapuuecKoro MpeICTaBICHUs MHOXXECTB MJISi ONHCAHHS
4 pealIbHBIX MPOLIECCOB U SBICHUH, PU PEIICHUH 3a]1a4.
5 W3mepenune paccemBaHusi MaHHBIX. Jlucmepcus M CTaHAAPTHOE OTKIOHEHUE
5 YHCIIOBBIX Ha0OpoB. Jlmarpamma paccenBaHHs
DOnemMeHTapHbIe COOBITHS — cinydaiiHoro ombita. CiydailHbIE  COOBITHSI.
5 BepositHocT coObiThii. ONBITHI ¢ PABHOBO3MOXHBIMU 3JI€MEHTAPHBIMU COOBITHSIMHU.
.6 Crnyyaitnbiii BbIOOp. CBSI3b MEXAY MaJOBEPOSITHBIMU M MPAKTUYECKU JOCTOBEPHBIMU
COOBITUSMHU B MIPUPOJIE, OOIIECTBE U HAyKe
5 Hepeo. CBoiicTBa nepeBbhEB: €AMHCTBEHHOCTh MTYTH, CYIIECTBOBAHUE BUCAYEH
7 BEPILUMHBI, CBS3b MEXIY UYMCIOM BEpUIMH U uMciaoM pédep. [IpaBmiio ymHOXKEHUS.
' Pemenue 3ana4 ¢ momornisio rpadoB
5 [TpotuBononoxusle coObiTus. [Juarpamma Oitnepa. OObenuHeHHE U
8 nepeceueHune coobITuil. HecoBmecTHble cOOBITHSA. DOpMYyIIa CIIOKEHUS BEPOATHOCTEN
5
9 VYcnoBHast BeposTHOCTB. [IpaBuino ymHoxxeHus. HezaBucumble coObITHS
5 [IpencraBnenne »sSkcnepuMeHTa B BHAE JepeBa. PemieHune 3agad  Ha
10 HaXOXJCHUE BEPOSTHOCTEN C TIIOMOIIBIO JEpeBa CIy4yallHOrO JKCIEPHMEHTa,
' nuarpamm Ditnepa
BepositTHocTh M cratuctuka 9 KJIACC
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
5 BeposTHOCTB U cTaTHUCTHKA
5 [IpencraBineHnne JaHHBIX B BuUJAe TaOmuL, JauarpamMm, TIpaduKoB,
1 ' MHTepHpeTanys JaHHbIX. YTEeHHe U MOCTPOeHHE TabJul], AuarpamMm, rpaukoB IO
peasIbHbIM JTaHHBIM
5.
2 [TepecTanoBku U pakTopuan
S. .
3 CoueraHus U 4UCIIO COUETaHUI
S.
4 Tpeyronsauk [Tackans. Permenue 3a1au ¢ UCmoyib30BaHHEM KOMOWHATOPUKH
5. I'eomerpuyeckas BeposTHOCTh. CiydaliHbI BBIOOp TOUKH M3 (PUTYpHI Ha
5 IJIOCKOCTH, U3 OTPE3KA U U3 1YTU OKPYKHOCTH
S. HcneiTanue. Ycnex u Heynadya. Cepusi MCIIBITAHUH 10 IEPBOTO yclexa
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5. Cepus ucneiTannii bepuynau. BeposTHOCTH COOBITHI B CEpUM MCIBITAHUMA
7 bepuymim

S. . .
8 CrnyuaiiHas BeJIMYMHA U pacrpeielieHue BEposTHOCTEN

5. Matematuueckoe oxuaanue U aucnepcus. Ilpumepsl MaTemMaTH4eCKOro
9 OKUJaHUS KaK TEOPETUUECKOIO CPETHETO 3HAUCHMSI BETMUMHbI

S. MareMaTnyeckoe OXKHJIAHHUE U JUCIEPCHUs CIyYalHOM BEIMYMHBI «UUCIIO
10 YCIEXOB B CepUU UCIbITaHUI bepHymmn»

5. [TonsiTrie 0 3aKoHE OONBIINX YHUCEN. MI3MepeHrne BEpOsSTHOCTEH C MOMOIIBIO
11 yacToT. Posib 1 3HaueHue 3akoHa OOJIBIINX YHCEI B IPUPOJIE U 00I1IecTBe

Auareopa 7 KJIACC

Kon IIpoBepsiemMblii 31eMeHT coepP:KAHUSA

1 UYucna v BBIYUCICHUS

1 Jpobu 0ObIKHOBEHHBIE M JECATHUYHBIC, IEPEX0]l OT OJIHOM (hopmbl 3amucu
1 npobeit k gpyroi. lloHsiTHE palMOHATBHOTO YHCHIA, 3aluCh, CpaBHEHUE,

YIOPSA0YUBAHUE PAI[MOHATIBHBIX YHCE

1. ApudmeTrndeckue IEHCTBUS C palMOHAIBHBIMU YHclaMu. Pemienue 3amau
2 U3 peaJIbHOM MPAKTUKU Ha YacTH, Ha IpOOH

1. CreneHb C HaTypaJbHbIM IIOKa3aTeleM: OMpeJeNieHHe, Mpeodpa3oBaHUE
3 BBIPQKEHUI HA OCHOBE ONpEeNICHNUs, 3aITUCh OOJBIIUX YUCEI

1. [IpotieHTHI, 3aTTUCh MPOIIEHTOB B BUJE APOOW M APOOH B BUJE MPOIICHTOB.
4 Tpu OCHOBHBIE 3371a4K HA MPOIIEHTHI, PEIICHHE 337a4 U3 peaJTbHON NPAKTUKH

1. [IpuMeHeHHEe TPU3HAKOB JEIMMOCTH, pAa3JIOKEHUE Ha MHOXKUTENN
5 HaTypAJIbHBIX YHACEI

1. PeanpHble  3aBucMMOCTH, B TOM 4Yucie TpsiMas u  oOpaTHas
6 IIPONOPLIMOHAIBHOCTH

2 AnrebpanuecKue BhIpAXKEHUS

2. IlepemeHHBIE, YUCITOBOE 3HAUYEHNE BBIPAXKEHUS € ITEpEMEHHOM. J[oImycTUMBIE
1 3HAUYEHUS] IEPEMEHHBIX

2. [IpencraBineHne 3aBUCUMOCTH MEXIy BeJIMYMHAMU B BHIE (DOPMYIIBL
2 Brruucnenus mo popmynam

2. [IpeoOpazoBanne OyKBEHHBIX  BBIPQKEHHUH, TOXJIECTBEHHO  pPaBHbIE
3 BBIPAKEHUS

2. .
4 CBolicTBa CTENEHU C HATYPaJbHBIM ITOKa3aTeIeM

2. OpnHounensl 1 MHOTOWIEHBl. CTenieHb MHOrousieHa. Clo)keHue, BblUnTaHue,
5 YMHOXEHHE MHOTOWJIEHOB

5 @opmysbl  COKpPAlIEHHOIO YMHOMKEHHUS: KBagpaT CYMMbI W KBajpar
6 ' pazHoctu. dopmyna pa3HOCTHM KBajapaToB. Pa3nokeHWe MHOIOWIEHOB Ha

MHOXKHUTEITH

3 VYpaBHeHus

3. VYpaBHeHHE, KOpPEHb YpaBHEHHMs, IpaBWiIa MpPeoOpa3oBaHUsS YpaBHEHMS,
1 PaBHOCUJIBHOCTb YPaBHEHUH
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JluHeitHoe ypaBHEHME C OJHON MEPEMEHHOW, YMCIIO KOPHEH JIMHEHHOIO

2 YPaBHEHUs, PEIICHNUE JINHEUHBIX YPaBHCHUN
CocraBieHre ypaBHEHMH 10 YCIIOBUIO 3a7auu. Penienne TeKCTOBBIX 3a4au ¢
3 IIOMOUIBIO YPaBHEHUN
4 JluneliHOE ypaBHEHHUE C IBYMs IEPEMEHHBIMH U €T0 rpaduk
CucreMa AByX JIMHEHHBIX YpaBHEHHMH C IByMs NepeMEHHbIMU. PerieHue
5 CHCTEM YpaBHEHUI criocoOOM MOJCTaHOBKU. [IpuMepsl pelieHus: TEKCTOBBIX 3aJau
C IIOMOIIBIO CUCTEM YPaBHEHUU
Koopaunats! u rpaduku. @ynkuun
1 Koopaunara Touku Ha npsiMoi
YucnoBsle  NpoMexXyTKU. PaccrossHue  Mexay  JABYMsS  TOYKaMu
2 KOOPJMHATHOU MPSIMOi
[TpsamoyronbHas cucrema koopauHatr, ocu OX u Oy. AGciucca 1 opauHarTa
3 TOYKU Ha KOOPJAWHATHOM IJIOCKOCTH
[Tpumeps! rpadukoB, 3agaHHBIX GopMynamu. UteHue rpadMKoB peasbHBIX
4 3aBHUCHMOCTEM
5 [Tonstue pynxuun. ['padux Gpynkiun. CoiicTBa HyHKIMNA
6 Jlunelinas @ynkuus, e€ rpaduk. I'padux pyHkum y = [x|
I'paduueckoe perieHue JIUHEHHBIX YPAaBHEHHH U CHCTEM JIMHEWHBIX
7 YpaBHEHUN
Auareopa 8 KJIACC
Kox IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
Yucna ¥ BBIYUCIEHUS
KBagpatHbiif kopeHb u3 uucna. [loHstne 00 HppalMOHAIBHOM YHUCIE.
A1 Jecstruunble MPUOIMKEHNUS HPPALMOHAIBHBIX YHCET
CpoiicTBa apu(pMeTHUECKUX KBaJAPaTHBIX KOpPHEH M HX TNPUMEHEHHE K
2 peoOpa30BaHNIO YUCIOBBIX BbIpAXKEHUH U BHIUHUCICHUSIM. [leficTBUTENbHBIE YHCia
3 Crenens ¢ 1eTbIM MTOKa3zaresneM U e€ cBoiicTBa. CTaHgapTHas 3alluCh YHucia
AnrebpanyuecKue BHIPAKCHHS
1 KBanpatuslit TpéxusieH, pa3ioxkeHne KBaApaTHOro TpEXWIeHa Ha MHOXKHUTEIN
2 Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO airedpanydeckoi 1poou
3 CrnoxeHue, BBIYUTaHUE, YMHOXKEHHE, JIeIIEHUE alnredpandeckux Ipooei
4 ParmonanbHble BRIpaXXEHUS U UX ITpeoOpa3oBaHue

YpaBHEHUs 1 HEPABEHCTBA
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KBanpatHoe ypaBHeHue, ¢GopMyna KOpHEHl KBaJIpaTHOTO YpaBHEHUS.

A Teopema Buera
5 Pemenue ypaBHeHMi, CBOOAIIMXCA K JUHENHBIM U KBAIPATHBIM
3 [Ipocreiime ApoOHO-paLMOHATBHbBIE YPAaBHEHUS
I'paduueckas MHTEpHIpETALUs YPABHEHUN C IBYMs IIEPEMEHHBIMU U CHCTEM
4 JUHEWHBIX YpPaBHEHHU C JAByMs InepeMeHHbIMHU. IIpumepsl pemieHuss cucreMm
' HEJIMHEHHBIX YPAaBHEHUH C ABYMS IIEPEMEHHBIMU
5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocooom
6 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA
7 HepaBeHcTBO ¢ 071HOM ITepeMEeHHOM
8 PaBHOCUIIBHOCTH HEPABEHCTB
9 JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOMN
10 Cucrembl TMHEHHBIX HEPABEHCTB C OAHOW NEPEMEHHON
OyHKIUU
[Monsitue ¢yakuuu. OOMacTe oOmNpenerneHuss W MHOXKECTBO 3HAUYCHUM
A ¢ynkuuu. CiocoOsl 3a1aHust GyHKIUH
2 I'padux ¢pynkuuu. UreHre cBOMCTB GyHKINU 1O €€ rpaduKy
3 [Tpumeps! rpadukoB GYHKINH, OTPAKAIOLINX pealbHbIE TPOLIECCH
@OyHKIUY, ONKUCHIBAIOIIKME MPSIMYyI0 U OOpaTHYIO MPONOPLUOHAIbHbIE
4 3aBHUCHUMOCTH, UX TpapuKu
5 OyHKIUU y =x7 y = x7
5 OyHKIUN Y = KX, y = |X|
7 I'paduueckoe pelieHre ypaBHEHUH U CUCTEM ypaBHEHUH
Aareopa 9 KJIACC
Kox IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
Yucna v BBIYUCICHUS
PanmonanbHbple 4Kcia, UppalMOHAIBHBIE YMCIA, KOHEYHbIE M OECKOHEYHBIE
1 JECATUIHBIE POoOH
MHOXeCTBO ~ OEHCTBUTEIBHBIX YHCEN, JCUCTBUTEIBHBICE YHCIA Kak
2 OeCKOHEUHbIE NeCATHYHBIE IpoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHUE MEXKIY

MHOKECTBOM JE€MCTBUTEIbHBIX YHCEN W KOOpAMHATHOW mpsiMod. CpaBHEHHE
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,HGfICTBPITGJ'II)HI)IX YHUCEI

Apudmerndeckue 1eMCTBUS C ACHCTBUTEILHBIMH YHCIAMU

3
W3mepenusi, mpuOIIKeHUs, OLEHKH. Pa3Mepbl OOBEKTOB OKPYKAIOIIETO
MUpa, JUIMTEILHOCTD MPOLIECCOB B OKpYykaromieMm mupe. [IpubnmkxénHoe 3HaueHue
4 BEJIMYMHBI, TOYHOCTh NpubOmmxenus. Okpyrinenue uucen. [Ipukuaka M oueHKa
pe3yIabTaTOB BBIUMCICHUN
VYpaBHEHUs U HEPABEHCTBA
1 YpaBHEHUsI C OJHOU IIEPEMEHHON
2 JIlunelinoe ypaBHeHue. Penienue ypaBHeHU, CBOASAIIMXCA K JIMHEUHBIM
3 KBanpartHoe ypaBHeHue. PelieHne ypaBHEeHUH, CBOAAIIMXCS K KBAaJPaTHBIM
bukBanpatHoe ypaBHenue. lIpumepbl pernieHUss ypaBHEHUN TpeTbeld H
4 YETBEPTOU CTENIEHEN PaA3IOKEHUEM HAa MHOKHUTEIN
5 Pemenne npoOHO-pallMOHAIBHBIX YPaBHEHUN
6 CucreMsl ypaBHEHUH
7 VYpaBHeHHe ¢ AByMsI IEPEMEHHBIMU U €T0 rpadux
8 Pemenne cucreM AByX JTMHEHWHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMU
Pemenne cucreM IByX ypaBHEHMI, OJHO U3 KOTOPBIX JIMHEWHOE, a IPYroe —
9 BTOPOH CTETIEHU
10 ['padmyeckas MHTEpIpeTaIlMs CUCTEMBI YPaBHEHUH C IBYMsI IEpEMEHHBIMU
11 Pemenre TekCTOBBIX 337124 anreOpandecKumM CrocoooM
12 UucroBbie HEPABEHCTBA U UX CBOMCTBA
13 Penienne MMHEHHBIX HEPABEHCTB C OJHON NEPEMEHHOMN
14 Pemienue cucrem JIMHENHBIX HEPABEHCTB C OAHOM IEPEMEHHOMN
15 KBagparHble HEpaBeHCTBA
['padmyeckas uHTEpIpeTalvs HEPABEHCTB M CHCTEM HEPABEHCTB C JIBYMS
16 MIepPEMEHHBIMH
OyHKIU
KBanmparnunas ¢yskius, e€ rpapuk u cBoiictBa. [lapaboma, KoopauHATHI
1 BEPIIUHBI TapadoJIbl, OCb CHMMETPUHU MTapadOIIbI
9 I'paduku pyrxiuit y=kx, y=kx+b u ux coiictBa

I'paduku Gpynkumii y=k/X, y = x° u ux coiicra
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I'paduku GyHKIMii , 1 UX CBOMCTBA

4
YucnoBble IOCIEN0BATENBHOCTH
Omnpenenenre M cnocoObl 3aJaHUs YUCIOBBIX IOCIIEIOBATEIBHOCTEH.
1 3ajaHue Mocaea0BaTeIbHOCTH PEKYPPEHTHON (HOpMYIIoit 1 GopMyIIol N-TO WieHa
Apudmernueckass nporpeccusi. @opmynsl N-ro ujaeHa apudmeTuyeckoit
2 IIPOrPECCUH, CYMMBI IIEPBBIX N YIECHOB
I'eomerpuueckas mnporpeccusd. Popmyibl N-ro 4jieHa T€OMETPUUYECKOH
3 IIPOrPECCUH, CYMMBI IIEPBBIX N YIECHOB
N300pakeHre 4YJICHOB apuU(PMETHUYECKOH W TeOMETPUYECKOW Mporpeccuit
4 TOYKaMU Ha KOOPJAMHATHOM MJIOCKOCTH. JIMHENHBII U 3KCIOHEHITUAIbHBIA POCT
5 CI10XHbI€ IPOLIEHTHI
I'eomerpus 7 KJIACC
Kon IIpoBepsiemMblii 31eMeHT coepP:KAHUSA
I'eomerpus
HavanpHele moHsTHs reomerpuu. Touka, npsimasi, OTPE3OK, Jyd. YTOIL
1 Bunel yrinos. BeprukanbHble M cmexHble yriabl. buccektpuca yria. Jlomanas,
MHOTOYroJbpHUK. [TapamiensHOCTh U NEPIEHIUKYISIPHOCTD IPSIMBIX
Cummerpuunble  ¢urypbl. OCHOBHBIE CBOWCTBAa OCEBOH CHMMETpPHUHU.
2 [Ipumepbl cUMMETpHUH B OKPYXKAIOIIEM MUPE
OcHOBHBIE TOCTPOEHHUSI C NMOMOIIbIO LMPKYJS U JUHEHKU. TpeyroabHUK.
3 BricoTa, MenaHa, OMcceKkTprca, X CBOMCTBA
PaBHOOeIpeHHBII W PaBHOCTOPOHHUN  TpeyrojbHUKH. HepaBeHCTBO
4 TPEYrOJIbHUKA
CpoiicTBa W TpHU3HaKM paBHOOEAPEHHOro TpeyrojapHuka. IlpusHaku
5 paBEHCTBA TPEYTOJbHUKOB
CBolicTBa M INpU3HAaKW MNapauledbHbIX npsMbelix. Cymma  yrioB
6 TpeyrojbHUKa. BHENIHNE yriibl TpeyrolbHHUKA
IIpssmoyronbHblii  TpeyroiabHUK. CBOWCTBO MeIUaHbl IPSMOYTOJBHOIO
7 TpeyrojbHUKa, MPOBEAEHHON K TunoTeHy3e. [Ipu3Haku paBeHCTBa MPSMOYTOJIbHBIX
TPEYroJabHUKOB. [IpIMOYToJIbHBIN TPEYTOIBHUK C YTII0M B 30°
HepaBeHcTBa B reOMETpUHM: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O
5 JUIMHE JIOMaHOHM, Teopema o OosblieM yrie U OoJblIeil CTOPOHE TPEYroJbHUKA.
IlepneHIUKyIsIp ¥ HAKJIOHHAs
I'eomeTpruueckoe MecTo Todek. buccekrtpuca yria H  CepeIUHHBIN
9 MEPIEHIUKYIISIP K OTPE3KY KaK F€OMETPUUYECKHE MECTA TOYEK
OKpy)XKHOCTb W KpYyr, XOpJa H JuaMeTp, HUX CBoiicTBa. BzaummHoe
10 pacnosoKeHUe OKPYKHOCTH U npsiMoi. KacaTtenbHas U ceKylas K OKpy>KHOCTHU
OKpy’XKHOCTb, BIIMCAaHHAas B yroj. BrucaHHass M onucaHHas OKPYXHOCTU
11 TPEYroJIbHUKA
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I'eomerpus 8 KJIACC

Kox IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

6 ['eomerpus

6. N .
1 Yersipéxyronpuuku. IlapamienorpamMm, ero npu3Haku U CBOWCTBA

6. .
2 [IpsimoyronbHUK, poMO, KBaJpaT, UX PU3HAKU U CBOWCTBA

6. Tpaneuus, paBHOOOKas  Tpameuus, e€ CBOICTBa W  NPU3HAKU.
3 [IpsimoyronbHas Tpanenys

6. Meron ynsoenuss menuanbl. LlentpanbHas cummerpus. Teopema Daneca u
4 TE€OpeMa O MPOINOPLHUOHAIBHBIX OTPE3KAX

6.
5 Cpennve nTMHUM TPEYrojabHUKA U Tpaneuuu. LleHTp Macc TpeyronbHuKa

6. [Tomobue TpeyrompHUKOB, Ko3(hduuument mnomodbms. Ilpusnaku momodus
6 TpeyroJibHUKOB. [IpuMeHeHre nojo0us py peleHnH NPaKTUIECKUX 3a/1a4

6. ®opMynel A8 IUIOLAAM TPEYroNbHUKA, Mapajuiejorpamma, pomba u
7 Tparnenuuu

6. CeoiicTBa TUIONIA[eH reoMmerpudeckux ¢uryp. OTHOIIEHUE IIOMAACH
8 10JI0OHBIX Uryp

6. Beruncnenue miomaaei TpeyrojabHUKOB U MHOTOYT'OJIBHUKOB Ha KJIETYaTOU
9 Oymare

6. Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemeHun
10 MPaKTUYECKUX 3a/1a4

6 CuHyC, KOCHMHYC, TaHI'€HC OCTpPOr0 yrjia MpsIMOYTOJIbHOIO TPEyroJIbHUKA.
11 ' OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO. TpUroHOMETpHUYecKHe (YHKIUU

yrioB B 30°, 45° u 60°

6. BnucanHple M LEHTpAJBbHBIE YIUIBI, YroJl MEXAY KacaTelbHOM U XOpIOM.
12 VYTIubl MeXAYy XOpJaMu U CEKYIIMMHU

6. N
13 BrnircanHbie 1 onMcaHHbIE YETHIPEX YTOIBHUKHI

6. B3anMHOe pacnosoxeHue AByX OKpykHocTed. Kacanuwe Okpy)HOCTEH.
14 OO0u1re KacaTeIbHbIE K IBYM OKPYKHOCTSIM

I'eomerpus 9 KJIACC

Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA

6 ['eomeTpus

6. Cunyc, kocuHyc, TaHreic yriaoB ot 0 mo 180°. OcHoBHOE
1 TPUTOHOMETPUUECKOE TOXAECTBO. POPMYIIbI IPUBEACHUS

6 Pemenne TtpeyronpHUKOB. TeopeMa KOCHHYCOB M TEOpEMa CHHYCOB.
2 ' Pemenne npakTMYeCKuX 3a1a4 C UCIOJb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI

CHUHYCOB
6. [TpeoOpaszoBanue nonobus. [Tomodre COOTBETCTBEHHBIX 3JIEMEHTOB
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Teopema 0 mNpoOU3BENECHUH OTPE3KOB XOpI, TEOPEMbl O IPOU3BEICHUU
OTPE3KOB CEKYIIHX, TEOPEMA O KBaJpaTe KacaTeJIbHON

Bekrop, umHa  (MOAyJb) BEKTOpa, COHAIIPABIEHHBIE  BEKTOPHI,
IIPOTHBOIIOJIOXKHO HAINpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ON€paluu Haja BekTopamu. Pa3nokeHne BeKkTopa 10O JABYM
HEKOJUIMHEApHbIM BEKTOpaM

Koopaunarsl BekTopa. CKalspHOE NPOU3BEIECHUE BEKTOPOB, IIPUMEHEHHE
JUISL HAXOXKJACHUS JUIMH U YIJIOB

JlexapToBbl KOOPAMHATHI HA IUIOCKOCTH. Y PaBHEHUS NPAMOU U OKPYKHOCTH
B KOOpAMHATAX, MIEPECEUCHUE OKPYKHOCTEH M HpsIMbIX. MeToN KOOpAMHAT U €ro
IIPUMEHEHHE

HpaBI/IHLHLIe MHOT'OYT'OJIbHUKHA

Jlnuna okpyxHoctu. I'pagycHas U paguaHHasi Mepa yria, BBIYUCIIEHUE JJINH
YT OKPY>KHOCTEMN

10

11

IInomans Kpyra, CEKTOpa, CCrMCHTAa

JIBUKCHHSI TJIOCKOCTH M BHYTPEHHUE CHMMETPUH (Quryp (dJIeMEHTapHBIC
npencrasienus). [lapamnensusiii nepenoc. [loBopot
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ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K
PE3YJBbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJIbHOI ITPOI'PAMMBI
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
NpoBepsIeMOro 0CBOEHHUS OCHOBHOI 00pa3oBaTe/IbHOI NPOrPaMMbl OCHOBHOT'O
TpeOoOBaHMS o01mero oopazosanusi Ha ocHoBe ®PI'OC

Ymenue OIepUpPOBaATH HOHSTUSMHU: MHO>KECTBO,
MMOAMHOXKECTBO, OICpAllMU HaJl MHOKCCTBaAMU; YMCHHEC OIICPUPOBATH
1 MOHATUSIMU: Tpad, CBSI3HBIN rpad, 1epeBo, UK, MPUMEHATh UX MPU

peLIeHNH 3ajla4d; YMEHHE HCIIOJIb30BaTh Irpa)uueckoe MpeaCTaBICHIE
MHOXECTB [JIsl ONUCAHUSl peajbHBbIX IMPOLECCOB U SBJIECHUH, IpU
pELICHUH 3a/1a4 U3 APYTUX YICOHBIX TPEIMETOB

YMeHHe onepupoBaTh NOHATHSMHU: OIPEACICHHE, aKCHOMa,

2 Teopema, JOKa3aTelbCTBO; YMEHME pPAcClO3HAaBaTb HCTUHHBIC U

JIO’KHBIC BBICKA3bIBAHMS, INPUBOJUTH NPUMEPbl U KOHTPIPHUMEDHI,
CTPOUTH BBICKA3bIBAHUS U OTPULIAHUS BbICKAa3bIBAHUI

YMeHune onepupoBarh IMOHATUSMHU: HATypajdbHOE YHUCIIO,

IIPOCTOE M COCTABHOE 4YHUCJIO, JEIUMOCTb HATypajbHBIX YHCEI,

MPU3HAKU JAETUMOCTH, IIEJI0€ YUCIIO, MOAYJb 4Yucia, OObIKHOBEHHAs

Ipo0b U JecATUYHas Ipo0b, CTAaHAAPTHBIA BUJI YHCIIA, PAIIMOHATBHOE

3 YHCIIO0, UpPpAIMOHATIBHOE YHUCIO, apu(pMETHUYECKH KBaJlpaTHbII

KOpEHb; YMEHHUE BBINOJIHATH JICUCTBHUS C YHWCIAMH, CPaBHUBAaTh M

YOOpSAIOYMBATh YKCIIA, NPEICTaBIATh 4YHUCIA HAa KOOPAMHATHOM

NpSAMOM, OKPYIJIATh YHUCJIA; YMEHUE JeJIaThb MNPUKUIKY U OLEHKY
pe3ynbTaTa BEIUMCIECHUN

YMenmne ONeprupoOBaTh IMOHATUAMMU: CTCIICHb C I1ICJIbIM
nokasareseM, apu(pMeTHYecCKUi KBaJpaTHbIM KOpEHb, MHOTOYJIEH,
anreOpamveckass JpoOb, TOXIECTBO; 3HAKOMCTBO C KOpPHEM

4 HATypaJbHOH CTENeHU OONblIe EIUHUIIBI; YMEHHUE BBINOJIHATH
pacuétel 1o  Qopmynam, mnpeoOpa3oBaHHMs ILENbIX, JpOOHO-
paLMOHATIBHBIX BBIPAXKEHUH M BBIPAXKEHUN C KOPHSIMH, Pa3IOkKEeHHE
MHOTOYJIEHa Ha MHOYKUTEJIH, B TOM YHUCIIE C UCIIOJIb30BaHUEM (POpMYIT
Pa3HOCTH KBaJIpaToOB M KBaJpaTa CyMMbI U pa3HOCTH

YMeHue onepupoBarth MOHATHUAMHU: YHUCIOBOE PaBEHCTBO,

YpaBHEHUE C OJHOM TEPEMEHHOHW, YHCIOBOE HEPABEHCTBO,

HEPAaBEHCTBO C IIEPEMEHHOM; YMEHHME pellarh JHUHEHHbIE U

KBaJpaTHBIE ypaBHEHUS, TPOOHO-pAIlMOHATBHBIE YPAaBHEHUS C OJTHOM

5 [IEPEMEHHOM, CHUCTEMBl JBYX JIMHEWHBIX YpPAaBHEHWH, JIMHEWHBIE

HEpPaBEHCTBA M WX CHUCTEMBI, KBaJIpaTHBIE W JPOOHO-paIlMOHAIBHBIC

HEPABEHCTBA C OJIHOW MEPEMEHHOM, B TOM YHCJIE IIPU PELICHUH 33134

W3 IPYTUX MNPEIMETOB M MPAKTUYECKUX 3aJ]lad; YMEHHE HCIOJIb30BaTh

KOOPAMHATHYIO TPSAMYK0 U  KOOPAMHATHYK  IUIOCKOCTb  JJIS
M300pakeHUS PEIICHUN ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHne omnepupoBaTh MOHATUAMH: GYHKIUS, Tpaduk

byHkunu, Hynmd — (QYHKOUH, TPOMEKYTKM  3HAKOIOCTOSIHCTBA,

6 MIPOMEKYTKH BO3pAcTaHus, yObIBaHWs, HAHMOOJbINEE W HAMMEHBIIIEE
3HaueHUs (YHKIUH; yMEHHE OIEPUPOBATH TOHATUSMHU: TMpsMas
IPOTIOPIIMOHATILHOCTD, JTMHEWHAs (QYHKIUs, KBaJpaTHIHas (YHKIIHUS,
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obpaTHas TPOMOPIMOHAIBHOCTh, Tapaboja, rurnepooa; yMEeHHE
cTpouth Tpapuku  (QyHKOMHA, UCHONB30BaTh rpaduku s
OTIPENICIICHUs] CBOMCTB TIPOIIECCOB M 3aBUCHUMOCTEH, [UIS PEIICHUS
3a1a4 U3 APYrux y4eOHBIX MPEAMETOB U PEaTbHOM JKU3HU; YMEHHE
BBIpaXaTh (OPMYJIAMHU 3aBUCHMOCTH MEX/y BETMYMHAMU

YMeHue onepupoBaTh IOHSTUSAMHU: IOCIEJOBATEIBHOCTD,
apudMeTHuecKkass W TeOMETpHYECKass  MPOrPecCuu;  yMEHHe
UCIOJIb30BaTh CBOMCTBA IOCIEI0BATEIbHOCTEH, (OPMYJIBI CYMMBI U
o0uiero ujaeHa MpU pEeLIeHHUH 3aJad, B TOM YHCIE 3ahad U3 APYTrux
y4eOHBIX IPEMETOB U PeanbHOM KU3HU

VYMeHue pemate 3aJadd pasHbIX TUIOB (B TOM 4YHCIE Ha
NPOICHTHI, TOJM W YacTH, JBIWXKEHHE, PaldOTy, LEHy TOBapoOB U
CTOMMOCTb IOKYIIOK U YCIIYT, HAJIOTH, 33J1a4i U3 00JIACTH yIpaBJIECHUS
JUYHBIMH W CEMEHHBIMH  (HUHAHCAMH); YMEHHE COCTaBIIATH
BBIPDAKCHMS, YPABHEHUs, HEPABEHCTBA U CHUCTEMBI II0 YCIOBUIO
3a]a4yd, MCCIEAOBAaTh IIOJYyYEHHOE pEUICHHME U OLEHUBATh
IPaBJOIN0I00HOCTh MOJTYYEHHBIX PE3yJIbTaTOB

10

YMeHue onepupoBaTh HOHATHAMU: (QUrypa, TOUKa, OTPE3OK,
npsiMasi, Jiyd, JIOMaHas, YIroj, MHOTOYTOJIbHUK, TpPEYTrOJIbHUK,
paBHOOEIPEHHBIN U PaBHOCTOPOHHMI TPEYTOJIbHUKH,
IPSIMOYTOJIBHBIN TPEYroJIbHUK, MeIuaHa, OHCCEKTpuca U BbICOTA
TPEYrojbHUKA,  YETBIPEXYTOJbHHUK,  HapajjenorpaMmMm,  pomo,
OpSIMOYTOJIBHUK,  KBaApaT,  Tpameuus;  OKpPYKHOCTb,  KpYT,
KacaTeJbHasl; 3HaKOMCTBO C IPOCTPAHCTBEHHBIMHU (PUTYpaMU; YMEHUE
pemate 3ajadd, B TOM UHCJIE€ U3 I[IOBCEJIHEBHOM JKHM3HM, Ha
HaXO0XJIEHNE TeOMETPUYECKUX BEIMYMH C NPUMEHEHHUEM HM3YyYEHHBIX
CBOICTB Quryp u ¢pakron

YMeHue omepupoBaTh MOHATUSIMH: PaBEHCTBO  GUIYp,
PaBEHCTBO TPEYrOJbHUKOB; MapaJIICIbHOCTh U MEPIEHANKYISIPHOCTh
NOpSIMBIX, YIOJd MEXAY MNpSIMbIMHU, TEpPIECHIUKYISAp, HaAKJIOHHA,
MPOEKIUsA, Mmogodue ¢Guryp, MmogoOHbIE TPEYTrOIbHUKH, CUMMETPHS
OTHOCUTEJIBHO TOYKHM M IPSIMON; YMEHHE paclo3HaBaTb PABEHCTBO,
CUMMETPHIO u nonodue ¢uryp, NapajuIeIbHOCTh u
NEPIEHUKYJIIPHOCTD MPSIMBIX B OKPY’KAIOLEM MUPE

11

YMeHnue onepupoBaTh MOHATUSAMU: JJIMHA, PACCTOSHUE, Yroj
(BeMMYMHA YIJIa, CHHYC M KOCHHYC YIJIa TPEyroJIbHHMKa), IJIOLIAlb;
YMEHHUE OIIEHHWBATh pa3Mepbl NIPEIMETOB U OOBEKTOB B OKpYKaroIIeM
MHUpE; yMEHHE TMPUMEHATh (QOpMyNIbl MepUMeTpa U  IUIOIIAIN
MHOT'OYTOJIbHUKOB, JUIMHBI OKPY)KHOCTH U IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapaljiesieNuIea; yMEeHUe MPUMEHSITh MpU3HAKU
paBEeHCTBa TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYIOJbHHKA,
teopemy Ilucdaropa, TpUroHOMETpUYECKHE COOTHOIICHUS IS
BBIUMCJIEHMS JUTMH, PACCTOSIHUH, ITOIAIEH

12

YMmeHue u300paxarh IUIOCKHE (GUTYphl U MX KOMOWHAIMH,
NPOCTPAaHCTBEHHbIE (HUTYPHl OT PYKH, C MOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB U JJIGKTPOHHBIX CPEACTB IO TEKCTOBOMY HIIU
CHMBOJIFHOMY OITHCAaHHIO

13

YMeHue onepupoBaTh MOHATHSAMH: NMPSMOYTOJibHAas cUCTEMa
KOOpJAMHAT, KOOPAMHATHI TOYKH, BEKTOp, CYMMa BEKTOPOB,
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14

NPOM3BEACHNE BEKTOpa Ha YHCIO, CKASIPHOE IPOU3BEICHHE
BEKTOPOB, YMEHHME HCIOJIb30BATh BEKTOPHl M KOOPJAMHATHI IS
NPECTaBICHUS JaHHBIX W PEIICHUS 3a/1a4, B TOM YHCJIE U3 JAPYTHX
y4eOHBIX IPEMETOB U PEATbHOM KU3HU

YMeHue onepupoBaTh NOHITUSIMU: CTOJIOUKOBBIE U KPYIOBbIE
quarpaMmbl, TaOmuIBI, cpeaHee apupMETHUecKoe, MeauaHa,
HanOoJIbIlIee W HAaUMEHbIIEEe 3HAYCHMS, pa3Max 4HCIOBOro Habopa;
YMEHHE U3BJIEKaTb, HWHTEPIPETHPOBATH U  MPeoOpa3OBHIBATh
uHPOPMALIMIO, TPEACTABICHHYI0O B Ta0NMIAX W Ha JUarpammax,
OTPAXKAIOILYI0 CBOWCTBA M XapaKTEPUCTUKHU PEaJbHBIX MPOILECCOB U
ABJICHUM; YMEHHUE paclo3HaBaTb W3MEHUUBBIE BEJIMYUHBI B
OKPY’KaIOIIEeM MHUPE

15

16

YMeHue omnepupoBaTh MOHATUAMM:  CIyYaWHBIA  ONBIT
(cry4aifHBINA SKCIIEPUMEHT), MJIEMEHTApHOE COOBITHE (DJIEMEHTAPHBIN
UCXOJ[) CIy4YailHOrO OMbITa, CIydyailHOe COOBITHE, BEPOSITHOCTh
COOBITHS, YMEHUE HAXOIUTh BEPOATHOCTU CIYYalHBIX COOBITHI B
OMbBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHUE
pemiath 3aJa4dl  METOJOM OpPTraHW30BaHHOTO Tepedopa u ¢
UCIONIb30BAaHWEM  MpaBHJIa  YMHOXCHHS; YMEHHUE  OIICHHMBATh
BEPOSITHOCTH PEAIbHBIX COOBITHM U SIBIICHUW, TOHUMATh POJIb
MPAKTUYECKH  JIOCTOBEPHBIX M  MAaJOBEPOSITHBIX  COOBITUH B
OKpPY)KalIlleM MHUpPE U B OKW3HU; 3HAKOMCTBO C TOHSTHEM
HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOIBIINX YHUCEN U
€r0 POJIBI0 B MAaCCOBBIX SIBIICHUSAX

YMeHue BbIOUpATh TMOIXOANIUN W3YyYEHHBIH METOA s
peleHuss  3a7adyd, I[PUBOAUTH  IPUMEPHl  MATEMATUYECKUX
3aKOHOMEPHOCTEW B MPHUPOJEC W KU3HU, PACMO3HABATH IPOSBICHHUE
3aKOHOB MaTE€MaTHMKU B  HCKYCCTBE, OIIMCHIBATb  OTACJIbHBIE
BBIJJAIOIINECA  PE3YyJbTaThl, IMOJYYEHHbIE B  XOJ€  Pa3BUTHS
MaTeMaTUKU KakK HayKd, IPUBOJHUTH IPUMEpPbl MaTeMaTUYECKUX
OTKPBITHH U X aBTOPOB B OT€YECTBEHHON U BCEMUPHON UCTOPUU
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IHEPEYEHDB 2JIEMEHTOB COAEPKXAHMUSA, ITIPOBEPAEMbBIX HA OI'D

ITO MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

Kon
Yucna ¥ BBIYUCIICHUS
1 Harypanbnslie u nensie yucna. [Ipu3Haku JenMMOCTH HEbIX YUCEl
OOBIKHOBEHHBIE U JECATUYHBIC JPOOH, TPOLEHTH, OECKOHEYHbIE
2 MIePUOIUYECKHE TPOOH
Panmonanbhble uucia. ApudMeTHueckue onepalnuu ¢ palvoHaJIbHBIMU
3 YyHuClIaMu
JlelicTBUTENbHBIE qucia. Apudmernueckue orepanuu c
4 JEHCTBUTENbHBIMU YUCIIaMU
[TpuGnmxEHHbIC BBIYUCIICHNUS, TPABUJIa OKPYTJICHUS, TPUKHAIKA U OLIEHKA
5 pe3yJibTaTa BBIYUCICHUN
Anrebpanyeckue BbIpaKeHUs
1 bykBeHHble BbIpaXeHUs (BBIPAXKEHUS C IEPEMEHHBIMU )
Crenens ¢ 1enpIM nokaszareneM. CTeneHb ¢ paliOHAIbHBIM [10Ka3aTEIEM.
2 CaoiicTBa cTENEHU
3 MHorouneHst
4 Anrebpanueckas 1poOb
Apudpmernueckuii  KOpeHb  HaTypajdbHOM crtemeHu. JleWictBusa ¢
5 apu(MeTHUECKUMH KOPHIMHU HATypaJbHOM CTeNeHn
YpaBHEHMsI U HEPABEHCTBA
Lenbie n apoOHO-panMoHaIbHbIE YpaBHEHUs. CHCTEMBl U COBOKYITHOCTH
1 YpaBHEHUHU
Hensie w  npoOHO-palMOHATbHBIE  HEepaBeHCTBA.  CHUCTEMBI U
2 COBOKYITHOCTH HEPABEHCTB
3 Pemnrenue TeKCTOBBIX 3a1a4
UYucnoBble IOCIEN0BATEIBHOCTH
1 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHNUS TIOCIIE0BATENLHOCTEH
Apudmernueckas U reomerpuyeckas nporpeccuu. dopmyna CIOKHBIX
2 MIPOLICHTOB
OyHKIUU
Oynkusa, crnocoObl 3amanus ¢yaknun. [padux dyaxnun. OO6macTh
oTpenieNieHus] 1 MHOXKeCTBO 3HaueHud ¢yHkumu. Hymn ynkmun. [IpomexyTku
1 3HAKONOCTOAHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKIMH. MakcUMyMbl U
o MUHUMYMBbl (QyHKunu. HanOonpliee u HauMeHbllee 3HaYeHHE (QYHKIMM Ha
IIPOMEXKYTKE
KoopanHatsl Ha psiMO#l ¥ TIIIOCKOCTH
1 Koopaunarnas npsimast
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JlekapTOBbI KOOPAMHATHI Ha MJIOCKOCTH
I'eomerpus

I'eomerpuueckue GuUryps 1 UX CBOMCTBA

TpeyroapHuK

MHOTroyrojabHUKH

OKpy’>KHOCTb U KpyT

I/ISMepeHI/Ie IrCOMCTPHUUCCKUX BCIMYKUH

BexTops!l Ha 10CKOCTH

BepOHTHOCTB N CTaTUCTHKA

OnucarenbHas CTaTUCTHKA
BepositHOCTB

KomOunaropuka

MHuoxkecTBa

I'pader
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA

. Maremaruka: 5-i kiacc: 0a30BbIl YPOBEHb: YUEOHUK: B 2 YacTsX, 5 kinacc/ Bunmenkun H. A,
XKoxos B.U., UecnokoB A.C. u apyrue, AKimonepHoe oomiectBo «/31arenbpeTBo
«IIpocBemenue»

» Marematuka: 6-i kiacc: 0a30BbIi YpOBEHb: YUeOHUK: B 2 yacTsx, 6 kiacc/ Bunenkun H.4L.,
’Koxor B.H., YecnokoB A.C. u apyrue, AKiinonepHoe oomectBo «3marenscTBo
«IIpocsemenue»

. Anrebpa. 7 kitacc. Yueonuk. ba3zoBsiii ypoBens - Makapsrues F0.H., Munarox H.I'.,
Hemkos K.U. u 1p. AkunonepHoe obmecto «M3natensctBo «IIpocBemenue»

. Anrebpa. 8 kitacc. YueOonuk. ba3zoBeiii ypoBens - MakapsrueB FO.H., Munmarox H.I'.,
Hemxos K.W. u ap. Axunonepnoe o6miectBo «M3natenbcrBo «IIpocBenienue

. Anrebpa. 9 kitacc. Yueonuk. ba3osiit ypoens - MakapsiueB FO.H., Munatox H.I'.,
HemkoB K.U. u n1p. AkunonepHoe obmectBo «M3narensctBo «lIpocBemenne»

. Matemaruka. ['eomerpust 7-9 knaccsl/ Atanacs JI.C.u ap. M. - «IIpocemienue»

METOAUYECKHUE MATEPUAJIbI IJ151 YUUTEJA

. Junaktuueckue matepuansl o MatemaTtrke A.C. UecHOKOB 5 ki1 AKIIMOHEPHOE OOIIECTBO
«M3narenscTBO «IIpocBenienue»

. Junaktuueckue marepuainsl o matematuke A.C. UecHOKOB 6 K1 AKIIMOHEPHOE OOIIECTBO
«M3marenscTBO «lIpocBemenune»

° Meroaudeckoe mocobwue s yuurens. Anreopa 7 kinacc. ba3oBblii ypoBeHh MakapbiueB
FO.H., Munmrox H.I'., HemmikoB K.W. u np. AxunonepHoe o6mectBo «l3narenscTBo
«IIpocsemnienue»

. MeTtoaudeckoe mocodue st yuutens. Anredpa 8 kiacc. ba3oBelit ypoBenb MakapbiueB
FO.H., Munmrox H.I'., HemmikoB K.U. u nip. AxunonepHoe o6mectBo «l3narenscTBo
«IIpocsemnieHue»

. Metonuueckoe nocobue st yuurens. AnreOpa 9 kiacc. ba3oblil ypoBenb Makapbiuen
FO.H., Munmrox H.I'., HemmikoB K.U. u nip. AxunonepHoe o6mectBo «l3narenscTBo
«IIpocsenieHue»

. I'eometpus. Metonuueckue pekomennauuu . 7 kiaacc/Aranacss JI.C., byty3zos B.®.,
I'mazkoB 10.®. u np. M. - «[Ipocserienue»

. I'eomerpust. Metoandeckue pekomennanuu . 8 kiacc/Aranacsu JI.C., bByryzos B.®.,
I'naszkoB 10.®. u gp. M. - «IIpocsenienue»

. I'eometpus. Metonuueckue pekomenaanuu . 9 kinacc/Aranacss JI.C., byty3zos B.®.,
I'mazkoB 10.®. u ap. M.- «IIpocBenienne»

. MaremaTnka. BeposiTHOCTB M cTaTuCTHKA 7-9 Kiacchl: 6a30BbIi ypOBEHb yUeOHUK B 2
yactsax/ Beicotkuii U.P., Amenko U.B., M — «lIpocBemieHue»

o MeTtoauueckoe nocobue. BeposTHOCTb U cTaTUCTHKA 7-9 Kitacchl: 6a30BbIM ypOBEHb /

Bricouxnii 1.P., fAmenko U.B., M — «IIpocsemenue»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Pocckwuiickas snekTponHas mikosa_https://resh.edu.ru
bubanorexa I{OK https://m.edsoo.ru/
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