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OBIIAS XAPAKTEPUCTUKA YUEBHOI'O IIPEJIMETA «MATEMATHUKA»
PabGouass mporpamma mo maTeMatuke sl oOydaromuxcsa 5S—9 kiaccoB pa3zpaboTaHa Ha
ocHoBe IlpumepHoit  paboueit  mporpammbl 1Mo  Maremaruke, DeaepanbHOTrO
rocyAapCTBEHHOTO0 00pa30BaTEIbHOTO CTAaHAAPTa OCHOBHOIO 00IIIET0 00pa30oBaHus C y4ETOM
U COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TMPEABIABISIEMBIX K MaTEMaTUYECKOMY
00pa30BaHUIO, U TPAIULUK POCCUCKOro oOpa3oBaHus. B paboueil mporpaMMe y4TeHbl UIEU
u nosoxkeHuss KoHuenuuu pas3BUTHs MaTeMaTH4ecKoro oOpa3zoBaHus B Pocculickoi
denepanum.

B osmnoxy mudposoit Tpanchopmammu Bcex cdep UeTOBEYECKOW NeSITeIbHOCTH
HEBO3MOKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM YeJIOBEKOM 0€3 0a30BOIl MaTeMaTUYECKON
MOATOTOBKU. YK€ B IIKOJE MAaTE€MaTHKa CIYKUT OIMNOPHBIM MPEAMETOM i W3y4YCHHS
CMEXHBIX JUCHUUIUIMH, a TOCJie IIKOJbl peaJbHOM HEOOXOJIMMOCTBIO CTAaHOBHUTCS
HETpephIBHOE 00pa30oBaHME, UTO TpeOyeT IMOJHOIIEHHONW 0a30BOil 00Ico0pa3oBaTeIbHOM
MOATOTOBKH, B TOM 4YHUCJE M MaTemMaThueckoil. IlpakTudeckasl moje3HOCTh MaTEeMaTUKHU
oOyCJIOBJIEHa TeM, 4YTO €€ MPEAMETOM SBIISIOTCS (YyHIAMEHTAIbHBIE CTPYKTYpPbl HAIIEro
MHpa: TPOCTPAHCTBEHHbIE (OPMBI W KOJUYECTBEHHBIC OTHOIICHHS OT MPOCTEHIINX,
YCBaMBaE€MbIX B HEMOCPEJCTBEHHOM OIIBITE, O JOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX JIJIsI
pPa3BUTUSI HAYYHBIX WM NPUKIAIHBIX KA. be3 KOHKPETHBhIX MaTEeMAaTH4YeCKUX 3HaHUU
3aTPYJHEHO MMOHMMAHUE MPUHIUIIOB YCTPOMUCTBA M MCIOJIb30BAHUSI COBPEMEHHOM TEXHUKHU,
BOCIIpUSITUE M HUHTEpOpeTanus  pa3HooOpa3HOW  COLMAIBbHOW,  3KOHOMUYECKOH,

MOJIUTUYECKOW  uH(OopMaIuwy, ManodpheKTHBHA  TIOBCEJHEBHAs  MPAKTHUYECKas
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AesTeNbHOCTh. KaXIoMy ueloBeKYy B CBOEH JKM3HM MPUXOAUTCSA BBIMOJIHATH Pacd€Thl U
COCTABJISITh QJITOPUTMBI, HAXOAUTh M NPUMEHSATh (OPMYJIbl, BIAJAETh MPAKTUYECKUMHU
npuéMaMl  TEOMETPUYECKUX HU3MEPEHUH U  TOCTPOCHUH, YUTaTh HWHGOPMALHIO,
Ope/CTaBICHHYI0O B BHAE TaOdMWI, JAuarpaMM W TpaQHUKOB, XKHUTb B YCIOBHSIX
HeonpeaeIEHHOCTU U TIOHUMATh BEPOSITHOCTHBIN XapaKTep CIIy4alHbIX COOBITHH.

OMHOBpPEMEHHO ¢ pacuipeHueM chep MPUMEHEHHS MaTeMaTUKH B COBPEMEHHOM
oOmecTtBe BcE€ 0Oojiee BAXKHBIM CTAHOBUTCS MAaTEMAaTUYECKUW CTUJIb  MBIIUICHUS,
NPOSBIISIIONIMIICS B ONpEleNEHHBIX YMCTBEHHBIX HaBbIKax. B mpoiuecce u3zydeHUs
MaTEeMaTHKU B apceHal MpUEMOB M METOIOB MBIIUICHUSI YEIOBEKa €CTECTBEHHBIM 00pa3oM
BKJIIOUAIOTCA MHIYKIUS U JEAYKLIMs, 00OOIIEHHE M KOHKPETHU3als, aHallu3 M CHHTE3,
Kiaccupukanusga W cucTeMatusauMs, alOcrparupoBaHue U a”Haiorus.  OOBEKTHI
MaTEeMaTHYECKUX YMO3aKIIIOUEHHUH, MpaBuila UX KOHCTPYUPOBAHHS PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX  TOCTPOCHHUM, CHOCOOCTBYIOT  BBIpaOOTKE  yMeHHsI  (OPMYJIUPOBATD,
00OCHOBBIBaTh M JOKA3bIBaTh CYKJEHUS, TEM CaMbIM Pa3BUBAIOT JIOTUYECKOE MBIIUICHHUE.
Benymass ponap nOpUHAUIEKUT MaTeMarTuke M B (OPMUPOBAHUU AITOPUTMUYECKOM
KOMITOHEHTBHI MBIIIJICHUS] U BOCIIUTAHUU YMEHHM JCHCTBOBATH MO 3aJaHHBIM alTOPHUTMAaM,
COBEpIIICHCTBOBATh M3BECTHBIC M KOHCTPYHPOBATh HOBBIE. B mporecce perenus 3agaq —
OCHOBOIl yueOHOW JESITeNbHOCTH Ha YypOKax MaTeMaTUKM — pa3BUBAIOTCSA TaKXke
TBOpUYECKas U MPUKIIATHAS CTOPOHBI MBIIIIJICHUS.

OOyueHue MaTeMaTHKE Aa€T BO3MOXKHOCTh pa3BUBaTh Yy OOYy4aroLIUXCs TOYHYIO,
palMoHaIbHYI0O W WHGOPMATHBHYIO peyYb, YMEHHME OTOMpaTh HaumboJsiee TOIXOAIINE
S3BIKOBBIE, CHMBOJHMYECKHE, Tpaduueckue CpeacTBa Uil BBIPAKEHUS CYXKICHUH W
HarJIITHOTO UX MPEACTaBIICHUSI.

HeoOxoaumMbpiM  KOMIIOHEHTOM OOIIEH KyJbTypbl B COBPEMEHHOM TOJIKOBAHHUU
ABIISIETCSL 00IIee 3HAKOMCTBO C METOJIaMHU TMMO3HAHUS JIEHCTBUTEIBHOCTH, MPEACTABICHUE O
npeaIMeTre U MeToJaxX MaTeMaTHKH, UX OTIMYMA OT METOAOB APYTUX €CTECTBEHHBIX U
TYMaHUTapHBIX HAyK, 00 OCOOCHHOCTSIX MPUMEHEHHUSI MaTEMaTHKH JIJIsl PEIICHUS] HAyYHBIX U
NPUKIAIHBIX 3a/1ad. TakuMm o0pa3oM, MaTeMaTHUecKoe 00pa3oBaHME BHOCHUT CBOW BKJIAJ B

dbopmupoBaHne 001IEH KYIbTYphI YeJIOBEKA.



I/I3yquHe MAaTEMATHUKH TAaKXKC CHOCO6CTByeT 9CTCTHYCCKOMY BOCIIMTAHWIO YCJIOBCKA,

IIOHUMAHHUIO KpPaCOTbl M H3AIECCTBA MATCMATHYCCKHX paCCY}KHCHHﬁ, BOCITIPpUATHIO

reOMEeTPUUYECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHUHU.

HEJIM 1 OCOBEHHOCTU U3YYEHMA YUEBHOI'O IIPEIMETA «MATEMATHUKAY.

5-9 KJITACCBI

HpHOpI/ITeTHBIMI/I OCIMA U3YUCHUS MATCMATUKU B 5-9 knaccax SIBISIFOTCS:

¢opMHpoBaHHE LEHTPAJbHBIX MATEMaTHYECKUX MOHATUH (UMCIO, BEJIUYMHA,
reoMerpuueckas (Gurypa, mepeMeHHas, BepOSTHOCTb, (YHKIIHs), 00ECIeUHBAIOIMINX
OPEEMCTBEHHOCTh U TEPCHEKTUBHOCTb  MAaTEMaTH4YECKOro  0Opa30BaHUs
00yyJarommxcs;

MOJIBEJICHNE OOYyJarommMxcsi Ha JOCTYIHOM JUIsi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEeMAaTUKH U OKPYKAIOIIETO MHUpa, TOHUMaHNE MAaTEMaTHKHU KaK YacTH
oO1Iei KyJabTyphl YEJIOBEUECTBA;
pPa3BUTHE WHTEJUIEKTYaJbHbIX UM TBOPYECKHUX CIOCOOHOCTEH  OO0y4arolmxcs,
MO3HABATENIBHON  aKTHUBHOCTH,  HCCIEAOBATEIbCKUX  YMEHHH,  KPUTUYHOCTH
MBILLUICHUS, UHTepeca K U3yYEHHUIO MAaTEMaTUKU;

dopmupoBanne  (QyHKIMOHAIBHOM  MaTeMaTWYeCKOM  TPaMOTHOCTH:  YMEHHS
pacmo3HaBaTh MPOSBICHUS MAaTEMaTHUECKUX MOHSITHI, OOBEKTOB U 3aKOHOMEPHOCTEH
B peajbHbIX XU3HEHHBIX CUTYallUAX U NPU U3YyYEHUHU OPYIHX YUEOHBIX MPEIMETOB,
MPOSIBIICHUST 3aBUCUMOCTEH W 3aKOHOMEpPHOCTEH, (QOpMYyIUpOBaTh MX Ha S3bIKE
MaTeMaTUKM M CO3/1aBaTb MaTEeMaTHYECKUE MOJEIH, MPUMEHSITb OCBOCHHBIH
MaTeMaTUYeCKUi ammapar JUid pelieHus [PaKTUKO-OPUEHTUPOBAHHBIX —3ajad,

HHTCPHIPECTUPOBATH U OLICHUBATD IMOJIYUCHHBIC PC3YJIbTAThI.

OcHOBHBIE JIMHUU COAEpP)KAHUS Kypca wMareMatuku B 5—9 knaccax: «Yucna wu

BBIUUCIICHUS», «Anreopay («Anredpanyeckue BBIPAKCHUS, « Y PaBHEHUS U HEPABEHCTBAY),

«Dynkuuny, «l'eomerpusi» («I'eomerpuueckue ¢Gurypsl U uX cBoicTBay, «W3mepenue

IrCOMCTPHUUCCKHUX BeJ'H/ILII/IH»), ((BGpOHTHOCTL Hn CTaTUCTHUKa». I[aHHBIe JIJMHUHW Pa3BHUBAIOTCA

mapajjiCjibHO, KaxXJad B COOTBCTCTBHUH C cOOCTBEHHOM HOFHKOﬁ, OJHAKO HE HC3aBHUCHMO

OJIHAa OT JPYrOH, a B TECHOM KOHTakKTe M B3auMojeucTBuu. Kpome 3toro, ux oObeauHSIET



JIOTUYECKAs] COCTABJISIONIAs, TPAAULIMOHHO NMPUCYIIAs MaTEMaTUKH M NPOHU3bIBAIOIIAs BCE
MaTEMaTUYECKUE KYPChl M COACPIKATEIIbHBIC JINHUU.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pPE3yJbTaTaM OCBOEHUS
pabodeil mporpaMMmbl, pacrpenenéHHbIM MO ToAaM OOydYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, IPUHIUIHAIBHBIM BOIIpOcaM OOydaroluecs
oOpamainch HEOJTHOKPATHO, YTOOBI OBJIAJICHUE MATEMAaTUYECKUMHU NOHITUSAMU U HAaBBIKAMH
OCYILECTBIISUIOCh  IOCIEAOBATENbHO UM IMOCTYNATEIbHO, C COOJIOJIGHHEM NpPHUHLHKIIA
IPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIOYAJINUCh B OOLIYI0O CHCTEMY MaTeMaTH4YECKHX
Npe/CTaBICHU  OOydJaromMxcs, pacmupss u yrayomss e€, o0pa3ys MpouHbIe

MHOKCCTBCHHEIC CBA3H.

MECTO YUEBHOI'O [IPEAMETA «MATEMATUKA» B YUEBHOM IIJIAHE
B cootrBerctBuM ¢ DenepanbHbIM TOCYAApPCTBEHHBIM OOpa30BaTEIbHBIM CTaHAAPTOM
OCHOBHOTO 00I1ero o0pa3oBaHUs MaTeMaTHKa SBISETCS 00s3aTelbHBIM NPEIMETOM Ha
ypoBHe o01iero oopazoBanusd. B 5—9 kiaccax yueOHblil npeameT «MareMaTukay u3ydaercs
B paMKax CJIEAYIONINX y4eOHBIX KypcoB: B 5—6 kiaccax — Kypca «MartemaTukay», B 7—9
KJ1accax — KypcoB «Anre0Opa» u «I'eomerpusi», « BeposSsTHOCTh U CTaTUCTUKAY.

[IpexycMoTpeHo cienayromiee BbIACICHAE YaCcOB:

Kmacc YacoB B HEACITIO Bcero B Teuenmne rojma
5 5 170
6 5 170
7 6 204
8 6 204
9 6 204
Bcero: 952

IDTAHUPYEMBIE PE3VYJIBTATBI OCOBEHHMA YUYEBHOI'O ITPEIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA
OcBoenune yueOHOTO mpenMera «MaTemaTuka» JOMKHO OOecTneunBaTh JTOCTHKEHUE Ha
YPOBHE OCHOBHOTO 00IIIero 0Opa3oBaHUs CICAYIOIIUX JUYHOCTHBIX, METANpPEIMETHBIX U

MPEAMETHBIX 00pPa30BaTEIbHBIX PE3YJIHTATOB:



JINYHOCTHBIE PE3VYJIbTATHI
JIM4HOCTHBIE pe3yNbTaTbl OCBOCHMS MporpaMMbl ydeOHOro mnpeamera «MaTemaTuka»
XapaKTEepU3yIOTCS:
ITaTpuoTnyeckoe BOCIHUTAHME: IPOSIBICHUEM HWHTEPECA K MPOLUIIOMY WU HACTOSAIIEMY
POCCUHCKON MaTEMaTHKH, LIEHHOCTHBIM OTHOIIEHWEM K JOCTHKEHUSIM POCCHUCKUX
MAaTEMATUKOB U POCCUMCKON MATEMATUYECKOUN IIKOJIBI, K UCHOJIb30BAHUIO ATHX JOCTUKECHUN
B IPYrUX HayKax U NPUKIAJHBIX cdepax.
I'pa:xknanckoe W JYXOBHO-HPABCTBEHHOE BOCIHHUTAHHME: TOTOBHOCTHIO K BBIIOJHEHUIO
00s3aHHOCTEN TpaKJaHWHA U PEATU3ALMK €ro IMpaB, NPEICTABICHUEM O MaTEeMaTHYECKUX
OCHOBaxX (DYHKIIMOHHWPOBAHUSI PA3JIUYHBIX CTPYKTYp, SIBJICHUH, MPOUEAYpP TPaxAaHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI U TIP.); TOTOBHOCTHIO K OOCYXKIECHHUIO 3THUYECKUX MPOOIEM,
CBSI3AHHBIX C MNPAKTHYECKUM IPUMEHECHHEM JOCTHKEHUM HAyKH, OCO3HAHHEM BaXXHOCTH
MOPAJIbHO-3TUYECKUX IIPUHILIUIIOB B IEATEIBHOCTH YYEHOTO.
TpyaoBoe BoCIUTAHHE: YCTAaHOBKOM HAa AKTMBHOE YYAaCTHE B PEIICHUM MPAKTUYECKUX
3aJla4  MAaTEMaTUYECKOW HAaNpaBJIECHHOCTH, OCO3HAHMEM Ba)XHOCTU MAaTEMaTUYECKOTO
oOpa3oBaHMsI Ha NPOTSHKEHUH BCEH IKU3HM JUIA  YCNEIIHOM MNpO(EeCcCHOHAIBHON
NEATEeIbHOCTU U Pa3BUTHEM HEOOXOJUMBIX YMEHUI; OCO3HAHHBIM BHIOOPOM U MOCTPOCHUEM
WHJUBUyIbHOW TPAeKTOPUM OOpa3OBaHUsI M KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM.
JcTeTHYeCKoe BOCIUTAHUE: CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY M JCTETUYECKOMY
BOCITPUSITUIO MAaTEMAaTHUYECKUX OOBEKTOB, 3aJlay, PEUICHUHN, PACCYXKICHUN; YMEHHUIO BUIETh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.
IleHHOCTH HAYYHOI0 MO3HAHUSA: OPUEHTALIUEN B JACATEIIBHOCTU HA COBPEMEHHYIO CUCTEMY
Hay4YHBIX MPEJICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YEIOBEKa, MPUPOIbI U
oOl1ecTBa, MOHUMAaHUEM MATEeMAaTHYECKOW HAYKH Kak c(epbl UEeTOBEUYECKOM JEsITeIbHOCTH,
ATAroB €€ Pa3BUTUS U 3HAYUMOCTH JUISl Pa3BUTHS LIMBUIIM3AIMU; OBJIAJCHUEM SI3BIKOM
MAaTEMATUKU M MaTeMaTUYE€CKOW KYJIbTYpOM KaK CPEICTBOM IO3HAHUS MHUPA; OBJIAJCHUEM
MPOCTEHIIIMMU HAaBBIKAMH HCCJIEI0BATENBCKON JEATEIIBHOCTH.
dusuyeckoe BocnuTaHue, popmMupoBaHHe KYJIbTYPHI 310POBbSl U 3MOLMOHAJIBHOIO
0J1aronoJIy4usi: TOTOBHOCTBbIO NMPUMEHSATh MAaTEMATUYECKHUE 3HAHUS B MHTEpPECaX CBOETO

3I0pPOBbs, BEACHHUS 370pOBOTO 00pasza >KWM3HHU (30POBOE MHUTAHHWE, COATAHCHUPOBAHHBIN
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PEXKUM 3aHATANA W OTIbIXA, PErysisgpHas (Pu3nyuecKass aKTUBHOCTH); C(HOPMHPOBAHHOCTHIO
HaBbIKa pedeKkcuu, MPU3HAHMEM CBOEro MpaBa Ha OLIMOKY M TaKOro e MpaBa JIPyroro
YeloBeKa.
IKOJIOTHYECKOe BOCIMTAHNE: OPUCHTAIIMEH HAa MPUMEHEHHE MATEMATUICCKUX 3HAHUM IS
penieHus 3a7a4d B 0071acTH COXPAHHOCTH OKPYKAIOIICH cpeibl, MIIaHUPOBAHUS MTOCTYIIKOB U
OIICHKH WX BO3MOYKHBIX IOCJICACTBHUH TSI OKPYXAIOMIEH Cpeapl; OCO3HAHUEM TI00aIbHOTO
XapaKkTepa SKOJOTUYECKUX TPOOJIEM U IMyTeH UX pelIeHUs.
JInuHoCTHBIE pe3y/bTaThl, 00eceYnBaONIUe ATANTANNI0 00y4aI0Ierocsi K u3-
MEHSIIOIIMMCS YCJIOBHAM COUMATbHONW M MPUPOIHO# cpeabl: TOTOBHOCTHIO K JIEHCTBHSIM
B YCJOBHUSIX HEONPENEIEHHOCTH, TOBBIIICHUIO YPOBHS CBOE€M KOMIIETEHTHOCTH 4epe3
MIPAKTUYECKYIO ACATEIBHOCTD, B TOM YHCIIC YMEHUE YUUTHCS y APYTHX JIFOJIeH, TpHoOpEeTaTh
B COBMECTHOW JEATEIHHOCTH HOBBIC 3HAHWS, HABBIKM W KOMIICTCHIIUU U3 OIBITA JIPYTHUX;
HEO0OXOAMMOCThIO B (DOPMUPOBAHUU HOBBIX 3HAHUM, B TOM 4YHcie (OPMYIUPOBATH WJICH,
MTOHSTHUS, TUTIOTE3bI 00 00BEKTAX W SIBJICHUAX, B TOM YHCJIC paHee HE U3BECTHBIX, OCO3HABATh
neUIUTEl COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH, IUIAaHUPOBATh CBOE pa3BUTHE;
CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO CHTYAITHIO
KaK BBI3OB, TPEOYIOIIUI KOHTPMEDP, KOPPEKTUPOBATh MIPUHUMAEMBbIC PEIICHUS U JACHCTBUA,
(bopMyIUpPOBATh U OIIEHUBATH PUCKU U TTOCIIEICTBUS, (POPMUPOBATH OIIBIT.
METAIIPEJMETHBIE PE3YJIbTATDBI

MeramnpeaMeTHbIe pe3yJIbTaThl OCBOECHHUS MPOTrpamMMbl yueOHOTO TpeaMmera «MaTemaTukay
XapaKTEepU3yIOTCS  OBJIAJICHUEM YHUBEPCATbHBIMH MO3HABATEJIbHBIMHU  JCHCTBUSAMU,
YHUBEPCATbHBIMH KOMMYHHKATUBHBIMH NEHCTBUSIMHU U YHUBEPCAITbHBIMU
PeryJsiTHBHBIMU JICHCTBUSMH.
1) Vuueepcanvuvie noznasamenvhwvle Oeticmeusi obecneuusarom opmuposanue 6a306blx
KOCHUMUBHBIX NPOYECcco8 o00yuarouuxcsi (oceoeHue memooo8 NO3ZHAHUSA OKPYICAIOue20
MUpa; npuMeHeHue JOSUYEeCKUX, UCCAe008ameNbCKUx onepayull, ymMeHui pabomamsv ¢
ungpopmayueii).
bazoBble nornueckue AEUCTBUA:

® BBISBIIATh M XapaKTEPU30BaTh CYIIECTBECHHBIC MPU3HAKA MATEMATHUYECKUX OOBEKTOB,

NOHSTUH, OTHOIIEHUN MEXAy MOHATUSAMU; (HOPMYIUPOBATH OINPEACIICHUS TOHSITHIA,



YCTaHABIIMBATh CYIECTBEHHBIN MPU3HAK KJIACCU(UKALMU, OCHOBAHUS 17151 0000ICHHUS
Y CPABHEHUS, KPUTEPUH ITPOBOIMMOIO aHAIN3A;

BOCIPUHUMATH, (HOPMYJIUPOBATh U MPEOOPA30BLIBATH CYXKICHUS: YTBEPIUTEIbHBIE U
OTpULIATEIbHBIEC, €AUHUYHBIC, YACTHBIE U OOIIUE; YCIOBHBIE;

BBIABISITD MAaTE€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W IIPOTUBOPEYHs B
(akTax, HaHHBIX, HAOJMIOJEHUSX MW YTBEPXKICHUSX; MpeayiaraTb KpUTEpUU MJis
BBIABJIICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUMH;

JIENaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTUKH, NEIYKTUBHBIX U MHIYKTHBHBIX
YMO3aKJIFOUECHNUH, YMO3aKIIFOUCHUH 10 AaHAJIOTHH;

pa3OupaTh JOKa3aTelibcTBa MAaTEMATHYECKUX YTBEpXKIAEHUH (IpsMblE U OT
MPOTUBHOTO),  NPOBOAUTH  CAMOCTOSITEIBHO  HECJOXKHBIE  JIOKAa3aTelIbCTBA
MaTeMaTHUYeCKUX (PaKTOB, BBICTpauUBaTh apryMEHTALMIO, MPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPBI; 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;

BBIOMpPATHh CIOCOO peleHus y4dyeOHOUW 3amauu (CpaBHHBATh HECKOJIBKO BapUaHTOB
pelIeHus1, BBIOMpaTh HanboJee MOoAXOAUINN ¢ Y4ETOM CaMOCTOSATEIbHO BBIJEIEHHBIX

KPUTEPHUEB).

ba3oBrie nccnenoBaTenbCKUE ACHCTBHUS:

UCIIOJIb30BaTh ~ BOMPOCHI KAk  MCCIENOBATEIbCKUNA  HMHCTPYMEHT  TO3HAHWS,
(dopMynHrpoBaTh BOIIPOCHI, dukcupyroume IIPOTUBOPEYHE, npo0iemy,
CaMOCTOSITENIbHO yCTaHAaBIMBAaTh HCKOMOE M JaHHOE, (OpMHUPOBATh THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UIUIO, MHECHUE;

IPOBOANTH TI0 CAMOCTOSITENIFHO COCTaBICHHOMY IIJIaHY HECIOXKHBIM IKCIEPHUMEHT,
HEOOJBIIIOE HCCIIEJIOBAHUE 10 YCTAHOBJICHHIO OCOOCHHOCTEM MaTeMaTHYecKOTro
00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY COOOM;

CaMOCTOSITeNIbHO  (OpPMYJIUPOBaTh OOOOIIEHUST U  BBIBOABI IO pe3yJibTaTaM
pOBEAEHHOTO HAOIOACHMS, UCCIIEOBAHMSI, OIICHUBATH JOCTOBEPHOCTH MOJYUYSHHBIX
PE3yNbTaTOB, BHIBOJOB M 00O00IIEHUH;

NPOTHO3MPOBATh  BO3MOXHOE  pPa3BUTHE TMpolecca, a TakkKe  BBIIBHUTATh

IMPCAIIOJIOKEHHUA O €T0 pa3BUTHHU B HOBBIX YCIIOBUAX.

PaboTa ¢ undopmarueii:
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® BBIABJIATH HEAOCTATOYHOCTh M M30BITOUHOCTH MH(GOPMALIMHU, JAHHBIX, HEOOXOAMMBIX
IUIS PEIICHUs 3aaUH;

e BEIOHMpaTh, aHATM3UPOBATH, CHCTEMATU3UPOBATh W MHTEPIPETUPOBATH WH(OPMAIIUIO
pa3IMYHBIX BUJOB U (HOPM IMpEICTABICHHUS;

e BbEIOUpaTh (GopMy TmpencTaBieHUs HHGOPMAIMM W WUIIOCTPUPOBATH peEIIaeMble
3aJla4y CXeMaMH, TuarpaMMaMu, HHOU rpaduKoi U ©X KOMOUHAIMSIMH,

® OIICHWBATH HAEKHOCTh HHPOPMAITH IO KPUTEPHUSAM, MPEAJIOKECHHBIM YUUTEIEM WIH
c(hOpMyIMPOBAHHBIM CAMOCTOSTEIBHO.

2) Vuueepcanvhvie KOMMyHUKaGmMueHnble Oelicmeusi 00ecneuusaiom chopmuposanHocms
COYUANBHBIX HABBLIKOB 00YYAIOWUXCSL.
Oo61ienue:

® BOCHPUHUMATh U POPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHUIMH U LIETIMU
OOLIeHUs; SICHO, TOYHO, I'PaMOTHO BBbIpaXaTb CBOIO TOYKY 3pEHHUS B YCTHBIX HU
MUCHhMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIIeHUs 3a7aui, KOMMEHTUPOBATh
MOJIYYCHHBINA PE3YJIbTAT;

e B Xoae OOCYXIEHHS 3aJaBaTh BOMNPOCHI IO CYMIECTBY OOCYXKIaeMOW TEMBI,
mpo0OJIeMBbl, pelraeMoil 3a/1auu, BHICKAa3bIBaTh UCH, HAllCJICHHBIE HA MMOMCK PELICHHS;
COTIOCTABJIATh CBOM CYXKICHHS C CYXACHUSIMH JAPYyTUX YYaCTHUKOB JMajora,
oOHapyXWBaTh pa3IM4Me€ U CXOJICTBO TMO3ULMHA; B  KOPpPEKTHOW  (dopme
(dbopMyTUpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHUS;

® NIPEICTaBIISTh PE3YyJIbTaThl PEIICHUS 337auu, SKCIIEPUMEHTA, UCCIIE0BaHuUs, IPOEKTA;
CaMOCTOSITENIbHO BbIOMpaTh (popMaT BBICTYIUIEHHS C YYETOM 3a/ay IMPEe3eHTAlUH U
0COOEHHOCTEN ayIUuTOpHUH.

CoTpyAHUYECTBO:

® TIOHMMAaTh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHAMBUAYAIBHON pabOTHI
OpU pPEIICHUH YYeOHBIX MaTeMaTHYeCKUX 3aJad; MPUHUMATh IIeb COBMECTHOM
JesITeNIbHOCTH, TJIAHUPOBATh OPraHU3aIUI0 COBMECTHOM paboThl, paclpeaesiTh BUIbI
paboT, 10roBapuBaThCs, 0OCYKIATh MPOIIECC U Pe3ybTaT paboThl; 0000IIaTh MHEHUS

HECKOJIbKUX JIFOACH;
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® y4yacTBOBaTh B TIPyHmoBbIX (opmax paboTel (0OCykaeHUs, OOMEH MHEHHUSIMHU,
MO3TOBBIE IITYPMBI U JP.); BBIIOJHATH CBOIO YacTh PabOThl M KOOPIAUHUPOBATH CBOU
ACUCTBUSL C JPYTMMHU WiE€HAMHU KOMaHJbI; OLIEHMBAaTh KayeCTBO CBOETO BKJaJa B
OOIIHI MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YYAaCTHUKAMH B3aUMOICHCTBUSI.
3) Vuueepcanvhvie pezynsamusnsle Oelicmgusi obecneuugarom Gopmuposanue cMulCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABBIKOS TUUHOCU.
Camoopranuzanus:
® CaMOCTOSITENIbHO COCTABIIAATH IUIAH, aJTOPUTM pEUIeHHs 3aJadyd (WM ero 4actb),
BBIOMpPATh CIOCOO peHIeHUsT ¢ YYETOM MMEIOLIUXCS PECYpCcOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apTyMEHTUPOBAaTh U KOPPEKTUPOBATh BApUAHTHI PEUICHUH C y4ETOM
HOBOM MH(pOpMaIUH.
CaMOKOHTPOJIB:
e BJaAETh CIOCO0aMU CaMOIPOBEPKU, CAMOKOHTPOJIS TIPOIecca U pe3yiIbTaTa peuieHus
MaTeMaTU4YEeCKOH 3a1auu;
® TPEIBUICTH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPHU PEIICHUU 33]a4i, BHOCHUTD
KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAWIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;
® OIICHWBATh COOTBETCTBUE pPe3ybTaTa ACATeIbHOCTH MOCTABICHHOW LN U YCIOBHSM,
OOBSICHATh TMPUYHMHBI JTOCTIDKEHUS WIA HEAOCTH)KCHMS LEIH, HAaXOAWTh OIIHOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.
[NPEAMETHBIE PE3VIJIBTATDBI

HpeI[MCTHBIC pE3ybTaTbhl OCBOCHUA HNPCACTABJICHBI II0 TIOJdaM 06y‘ICHI/IH B CJICAyromux

paszzenax TporpaMMbl B paMKax OTICJIBbHBIX KypcoB: B 5—6 Kiaccax — Kypca
«Marematuka», B 7—9 kiaccax — KypcoB «Auredpay, «l'eomerpus», «BeposTHOCTh U
CTaTHCTUKAY.
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PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «<MATEMATUKAY. 5-6 KIIACCbI
HEJIN U3YUYEHMA YYEBHOI'O KYPCA
[IpuopuTeTHBIMU LEISIMHU 00yUYEHUS MaTeMAaTHKE B S—6 Kiaccax SBIISIFOTCS:

e [lponomxkenne QOpMUPOBAHUS OCHOBHBIX MATEMAaTUYECKUX MOHATHH (4YHUCTO,
BEJIMYMHA, TeoMmeTpuyeckass ¢urypa), 00eCleUHBAIOUIMX MPEEMCTBEHHOCTh MU
NEPCIEKTUBHOCTh MAaTEMAaTUYECKOTO 00pa30BaHMS 00yUarOIINXCS;

® pa3BUTHE HHTEJUIEKTyaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH  OOydarommxcs,
MO3HABaTEJIbHOM aKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHMH, MHTEpeca K HU3yYCHHUIO
MaTeMaTHKH;

e [oABeAcHUE OOy4YaOIIMXCd Ha JOCTYMHOM [UJIi HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKU U OKPY’KAIOIIEro MUPA;

e (opMupoBaHHe€  (PYHKIMOHAJIbHOM  MaTeMaTHYEeCKOW  TIPaMOTHOCTH:  YMEHHUS
pacno3HaBaTh MAaTEMAaTUYECKHE OOBEKThl B PEANbHBIX JKU3HEHHBIX CHUTYaIMsX,
OPUMEHSTh OCBOCHHBIE YMEHUS JJI PELIEHUs MPAKTUKO-OPUEHTUPOBAHHBIX 3ajad,
MHTEPIPETUPOBATh TOJYYEHHbIE PE3yJbTaThl M OLIEHWBAaTh WX HA COOTBETCTBHUE
IIPAKTUYECKON CUTYaLUU.

MECTO YUEBHOTI'O KYPCA B YYEGHOM IIVIAHE
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CormacHo ydeOHOMY IUIaHy B 5—6 Kiaccax HM3y4daeTcs MHTETPUPOBAHHBIA IMPEAMET
«MaremaTukay, KOTOpbIM BKIIIOYAET apu(PMEeTHUECKUI MaTepuail U HarJIaIHYI0 T€OMETPHIO,
a Takke TMpOMEIEeBTUYECKUE CBEIEHUS M3 anreOpbl, SJEMEHTHl JIOTUKA U Hayaia
ONMCATEIbHON CTaTUCTHUKHU.

VYyeOHbIN TJIaH Ha W3y4YyeHUWE MaTeMaTHKU B 5—6 Kiaccax OTBOAUT HE MeHee 5
y4eOHBIX YacOB B HEJIEIIO B TEUCHHUE KaXKJOTO0 rojia o0ydeHus, Bcero He MmeHee 340 yueOHbIX
4acoB.

COJEPXXAHUE YYEBHOI'O KYPCA (ITO TOAAM OBYUEHIM )
S kiace
Hamypanvusie yucna u nyo
Harypansnoe uucio. Psg natypanbabix uncen. Yucio 0. M3o0pakeHre HaTypalbHBIX YUCET
TOYKaMU Ha KOOpAMHATHOW (uyucioBoi) mpsiMoil. Ilo3unMOHHAasg cucTemMa CUHCIICHHUS.
PuMmckasg Hymepauuss Kak IIpUMEpP HENO3MUMOHHOM CHUCTEMBI cuucieHud. JlecaTnunas
CUCTEMA CUHCIICHHUS.

CpaBHEHME HaTypaJIbHBIX YHCEN, CPAaBHEHHE HATypaJbHBIX yucen ¢ HynéM. CrocoObl
cpaBHeHM. OKpyrieHue HarypajabHbIX uucen. CllioKeHre HaTypaJbHBIX YUCEN; CBOWCTBO
HyJId TpU CJIOXKEHUU. BbluMTaHue Kak JeWCcTBHE, OOpATHOE CIOXKEHUIO. YMHOXKEHUE
HaTypaJbHbIX YMCEI; CBOMCTBA HYJISI U €IUHUIBI IPU YMHOXKEHUU. JeJieHne Kak JIeCcTBUE,
oOpaTHOEe YMHOKeHHI0. KOMIIOHEHTHI AeCTBUH, CBSI3b MexaAy HUMH. [IpoBepka pesynbraTta
apudmeTrdeckoro aciictBusa. IlepemecTuTenbHOE M COYETaTEIBHOE CBOMCTBA (3aKOHBI)
CJIOKEHUS U YMHOXKEHHUSI, paclpeesIMTEIbHOE CBOUCTBO (3aKOH) YMHOKEHUS.

Hcnonb3zoBanue OykB 7151 0003HAYEHUS HEM3BECTHOI'O KOMIIOHEHTA U 3aIllCH CBOMCTB
apu(pMETUIECKUX JTCUCTBUM.

JlenuTenn W KpaTHbIE YUCIA, PA3JIOKEHHE HAa MHOXuTenu. IIpocteie M cocTtaBHbIE
yucina. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKoM.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeJeM. 3alKCh YKCIa B BUJAE CYMMBbI Pa3psIHBIX
ClaracMpbix.

HucnoBoe BbIpakeHUE. BblUKClieHME 3HAYEHHWM YHCIIOBBIX BBIPAXKECHUU; MOPSAIOK
BBIMIOJIHEHUA JI€UCTBUM. lcnonb30BaHWE TIPU  BBIUKUCICHUAX IEPEMECTUTEIBHOTO U
COUETATEJIbHOIO CBOMCTB (3aKOHOB) CIIOXKEHHS M YMHOXKEHHS, paclpenernuTeaIbHOro

CBOMCTBA YMHOKCHHUS.
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poou

[IpencraBnenne o ApoOM Kak crocoOe 3amucu 4acTu BelUYuHbl. OOBIKHOBEHHBIE
npobu. IlpaBunbHBIE ¥ HempaBwibHBIE 1poOu. CMmemanHas ApoOb; TPEACTaBICHUE
CMEIIaHHOW poOW B BHJIC HEMPABUIBLHOW JpOOM W BBIJCICHHE IO YacTH 4YHClia U3
HenpaBWwiIbHOM JpoOu. M3o00paxenue apobdeil ToukaMu Ha 4KMCIOBOM mpsiMoil. OCHOBHOE
cBoiictBo apobu. Cokpamienue npo6eil. [IpuBeneHue npoOu K HOBOMY 3HaMEHATEITIO.
CpaBHeHue apo0eii.

CrnosxeHue U BBIYUTaHUE ApoOeil. YMHOXKEHUE U JIeJieHre Jpo0eii; B3auMHO-00paTHbIe
apobu. HaxoxneHre 4acTu 1eJIoro | LEeJIoro MO ero YacTH.

Hecstuynast 3anuch ApooOeit. IlpencraBieHue necaTuuyHOM ApoOM B BUIE
OOBIKHOBEHHOW. WM300paxkeHue NeCATHUYHBIX ApOoOel TOYKaMuW Ha YHUCIOBOM MPSIMOM.
CpaBHeHUE JEeCATUYHBIX APOOEH.

Apudmernueckue IEHUCTBHUS C JECATUYHBIMH Jpo0siMu. OKpyTieHHE IAECATUUHBIX
TpOOeii.

Pewienue mexcmogwix 3a0au

Pemenue TekCTOBBIX 3a/1a4 apu(pMETUYECKUM CIIocoO0M. Pelenne norunyeckux 3aaad.
Pemenue 3amau nepebOpoM BCEX BO3MOXHBIX BapHaHTOB. VICMOJab30BaHHME MpU pPELICHUH
3a1a4 TaOJIHI] U CXEM.

Pemenne 3amad, coaepKammx 3aBUCHMOCTH, CBA3BIBAIOIIME BEJIWYWHBIL: CKOPOCT,
BpeMs, PaCCTOSIHUE; II€Ha, KOJIMYECTBO, CTOMMOCTh. EMUHUIIBI U3MepeHus: Macchl, 00bEMAa,
LIEHBI; PACCTOSIHUS, BPEMEHH, CKOpPOCTH. CBSA3b MEXAY €AUHULIAMH U3MEPEHUS KaXIOu
BEJIMUUHBI.

Pemenne oCHOBHBIX 3aj71a4 Ha IpOOH.

[IpencraBiieHre TaHHBIX B BUE TAOJIHII, CTOIOYATHIX JUATPAMM.

Haznaonaa ceomempus

Harnsinaeie npencraBienus o Gurypax Ha IJIOCKOCTH: TOUYKa, MpsMasi, OTPE30K, JIyd,
yroJi, JIOMaHasi, MHOI'OYI'OJIbHUK, OKPY>XHOCTb, Kpyr. Yrous. IIpsmon, OoCTpbid, Tymou u
Pa3BEPHYTHIN YIJIbI.

JlnmiHa oOTpe3ka, METPUYECKUE €AWHMIBI JJIWHBL. JlJIMHAa JIOMaHOM, IIEPUMETP

MHOTOyTOJbHUKA. 3MepeHue 1 MoCTPOECHUE YTII0B C TOMOIIBIO TPAHCIIOPTUPA.
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Harmsimaple  mpencraBiennss o  (Qurypax Ha  IJIOCKOCTH:  MHOTOYTOJIBHUK;
NpsIMOYTOJIbHUK, KBaJpaT; TPEYTOJIbHUK, O PABEHCTBE QUTYP.

N3o0paxkenne ¢uryp, B TOM uuciae Ha kierdatoil Oymare. Iloctpoenwme
KOH(QUTYpaluii U3 4acTeil MpsMOM, OKPYKHOCTH Ha HETMHOBAHHOW M KieT4aToW Oymare.
Hcnonb3oBaHre CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBAApATa.

[Inomanes  OpsIMOYroJbHHKA M MHOTOYTOJIBHUKOB, COCTABJIICHHBIX U3
IPsIMOYTOJIbHUKOB, B TOM 4ucje (QUryp, u300pak€HHbIX Ha KieryaTol Oymare. EnuHuUIIbI
MU3MEpEHUS IJIOIA N,

Harnsigaele mpenctaBieHMss O TPOCTPAHCTBEHHBIX (UTypax: MNPSMOYTOJIbHBIN
napajienenunes, KyO, MHOTOrpaHHHKU. M300pakeHue NpOCTEHIINX MHOTOTPAaHHUKOB.
Pa3eéptku kyOa u mapamnenenunena. Co3gaHue MoAeNe MHOTOIpaHHUKOB (U3 Oymaru,
MIPOBOJIOKH, TUTACTUIIMHA U JIP.).

O0BEM MPAMOYTOIBHOTO Mapaluienenunena, kyoa. Enunuibel usmMmepenus oobéma.

6 kiacc
Hamypanvnsie uucna

Apudmernueckue IeUCTBUSI ¢ MHOTO3HAYHBIMU HATypaJbHBIMU 4yKcliaMu. YHCIOBbBIE
BBIPDOKEHMS, TOPSIIOK JACHCTBUM, HCIOJAb30BaHUE CKOOOK. Vcnosb3oBanue mnpu
BBIYMCIICHUSIX MEPEMECTUTENBHOTO M COUYETATEIIbHOTO CBOMCTB CIOXKEHUS U YMHOKEHUS,
pacnpenenuTeNbHOro cBocTBa yMHOKEHUS. OKpyrieHue HaTypadbHbIX YUCEN.

Jlenutenu u KpaTHbIE Yucia; HAMOOIBIINNA OOIIUN NETUTENh U HauMEHbIee oOIee
KpaTtHoe. /[enuMOoCTh CyMMBI M IPOU3BEACHUS. JleIeHne ¢ OCTaTKOM.

Jpoou

OObIKHOBEHHAs! IPOOb, OCHOBHOE CBOMCTBO JApoOH, cokpaiieHue apodei. CpaBHeHUe
U ynopsiiouuBaHue ApooOeil. Penienre 3a1a4 Ha HaxX0XKJEHUE YaCTH OT LEJOro U LEJIOro 1Mo
ero yactu. JlpoO6Hoe uncio kak pe3ynbtar aenenus. [IpencraBieHue AecITUYHOW IpoOuU B
BUJIe OOBIKHOBEHHOU JPOOU M BO3MOXKHOCTH MPEJCTaBICHUS OOBIKHOBEHHOW IPOOU B BUIE
necATUYHOU. [lecaTuunbie ApoOdU U MeTpuyeckas cuctema Mep. ApudpmMeTnueckue AecTBUs
Y YHCJIOBBIE BBIPAKEHUS ¢ OOBIKHOBEHHBIMU U JCCATUIHBIMU JPOOSIMHU.

OtHomienue. Jlenenne B gaHHOM OTHOIIeHMH. Macmtad, nmponopuus. [IpuMenenue

NPONOPUUN TTpU perieHuu 3anad. [lonarre npouenTa. Beruuciienue nporeHTa OT BETUYUHbI
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U BEJMYUHBI TIO €€ MpOIEHTY. BrlpakeHne MpoIEeHTOB AECATUYHBIMU ApodOsimu. Pernenue
3a/1a4 Ha IPOLEHTHI. BrIpakeHue OTHOLICHUS BEJIMYMH B IIPOLIEHTAX.
Ilonosrcumenvuvie u ompuyamenbHvie YUCIa

[lonoxwurenbHple W OTpULATENbHBIE uMcna. Llenpie uumcma. Monpyne uyucna,
reoMeTpuyecKkas MHTEpIpeTanus MoAyis uucia. M3o0paxeHue yumcen Ha KOOPIAMHATHOU
psAMON. YUCIOBBIE MPOMEKYTKH.

CpaBHeHue uucen. ApudmeTnueckue JACUCTBUS € IOJIOKUTEIbHBIMH U
OTPULIATEIbHBIMHU YHACIAMHU.

[IpssMOyrosibHast cCucTeMa KOOPAMHAT Ha IUIOCKOCTH. KoopauHaTel TOYKM Ha
IUIOCKOCTH, abOcuucca W opauHata. llocTpoeHume Touek U Quryp Ha KOOPAMHATHOU
IIJIOCKOCTH.
bykeennvie evipasrcenus

[Ipumenenne OyKB [JIsi 3alUCH MaT€MaTUYECKUX BBIPAKEHUN M MPEUIOKECHUM.
CpoiicTBa apu@METUUECKUX ACUCTBUI. ByKBEHHbIE BBIPAXKEHUS U YUCIOBBIE MOACTAHOBKHU.
BykBeHHbIE pPABEHCTBA, HAXOXKIEHHE HEU3BECTHOrO KoMmoHeHTa. Dopmynsl; (GopmyIbl
IepUMeTpa U IJIOIAAN MPSIMOYTOJIbHUKA, KBaJpaTa, 00bEMa Nnapajiesienumeaa u Kyoa.
Pewenue mexcmoswvix 3aoau

Pemenne TekCTOBBIX 3a7a4 apuMETHUECKUM CIocOOOM. Pelienne 1oruueckux 3aaau.
Pemenne 3amad mepeOOpoM BCEX BO3MOKHBIX BapHaHTOB. PemieHue 3agad, copeprkamiux
3aBUCUMOCTH, CBA3BIBAIOIUX BEJIIMYMHBI: CKOPOCTh, BPEMs, PACCTOSHUE; 1I€HA, KOJIUYECTBO,
CTOMMOCTb; MPOU3BOJUTENBHOCTh, BpeMs, 00bEM padoThl. EquHHIBI M3MEpeHHs: MaccChl,
CTOMMOCTH; PACCTOSHUS, BDEMEHH, CKOPOCTH.

CBs13p MEXKy €IMHHULIAMHA U3MEPEHUS KaXK 0 BEJIMUUHBI.

Pemienne 3amay, CBA3AHHBIX C OTHOLICHHWEM, NPONOPUUMOHAIBHOCTBIO BEJIWYMH,
MPOLIEHTAMM; PEIEHUE OCHOBHBIX 3314 Ha JPOOU U MPOLEHTHI.

OneHka 1 NpUKHJIKA, OKPYTIIEHUE PE3yJIbTaTa.

CocraBneHue OYKBEHHBIX BBIPAXKEHHM 110 YCIOBUIO 33/1aUH.

[IpencraBieHne JaHHBIX C MOMOIIbIO Tabmuil U quarpamMM. CToadyaThie quarpammbl:
YTEHUE U NTOCTpOEeHUE. UTEHUE KPYTOBBIX AUATPAMM.

Haznaonasa ceomempus

17



Harnsimaeie npencraBnenus o Gurypax Ha IIOCKOCTH: TOUYKa, MpsMasi, OTPE30K, JIyd,
yTOJ1, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOIBHUK, TPEYTOJIBHUK, OKPY)KHOCTh, KPYT.

B3anMHoe pacmosnokeHrne IBYX MPSMBIX Ha IUIOCKOCTH, TapalijieibHBIC MPSMEIE,
MePIEHANKYJISIPHBIE TIpsIMbIC. MI3MepeHue pacCTOsTHUI: MEXIy IBYMS TOYKaMH, OT TOYKH JI0
NpsSIMOK; JJTMHA MapIIpyTa Ha KBaJpaTHON CETKE.

H3mepenne u MOCTPOCHHE YIJIOB C MOMOIIBIO TPAaHCIIOPTHPa. BUIIBI TPEYyTOILHUKOB:
OCTPOYTOJBHBIN, MPSIMOYTOJBHBIN, TYMOYTOJBHBIN; pPaBHOOCIPECHHBIN, PaBHOCTOPOHHHU.
YeTbIpEéXyTrONbHUK,  MPUMEPHl  YETHIPEXYTOJBHUKOB.  [IpsIMOYTrONbHHMK,  KBajpar:
WCIIOJIh30BAaHUE CBOMCTB CTOPOH, YIJIOB, quaroHaiei. M3o0paxkenne reomeTpudeckux Guryp
Ha HEJIMHOBAHHOW OyMare C HCHOJb30BAaHUEM LUPKYJS, JUHEWKH, YTrOJIbHUKA,
Tpancnoptupa. [loctpoeHus Ha KiaeT4aToi Oymare.

[lepumerp wmHOTOyrombHMKA. [loHATHE TUTOMaAM (GUTYPHI, CIWHUIBI H3MEPCHUS
riomaau. [pubmmkénnoe u3mMepenue miomaan Guryp, B TOM 4MCiIe Ha KBaJpaTHOU CETKE.
[TpubmmkéHHOE N3MEpEHNe JJTMHBI OKPYKHOCTH, TLIOIIAINA KpPyTa.

CummeTpus: LEHTpalbHasi, oceBas U 3epKaibHas cumMmeTpun. [locTpoenue
CUMMETPUYHBIX QUTYP.

Harnsimaple mpeacTaBieHHs O MPOCTPAHCTBEHHBIX (DUTypax: Mapajuiesenumnes, Kyo,
npu3Ma, MHpaMujia, KOHYC, IUIUHAp, map u cdepa. M300pakeHne mpocTpaHCTBEHHBIX
¢uryp. [Ipumepsl pa3BEPTOK MHOTOIPAHHMKOB, UMIUHApPA U KoHyca. Co3naHue Mojenei
MPOCTPAHCTBEHHBIX PUTYp (U3 OyMaru, MpOBOJIOKH, IJIACTUIIMHA U JIP.).

[Tonarne o00BEMA; eauHUIBI U3MepeHus o00bémMa. OOBEM  MPSIMOYTOIBHOTO
napajuienenunena, Kyoa.

IIJIAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATHl OCBOEHMS PABOYEN

I[TPOI'PAMMBI KYPCA (ITO TOAAM OBYUEHUA)
OcBoenne ydebHOTO Kypca «Marematuka» B 5—6 kiaccax oOecredymBaeT JOCTHKCHHE
CJIEYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:
S kaace
Yucna u évluucnenus
o [lonuMarh W TPaBUIBLHO YHOTPEONSATh TEPMHUHBI, CBS3aHHBIC C HATYPAIbHBIMU

quciaaMu, OOBIKHOBEHHBIMH U JACCATUNYHBIMHA IIpO6$IMI/I.
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CpaBHUBaTh U YINOPSIOYMBATH HATypalbHbIE 4YHCIA, CPABHHUBATH B MPOCTEHUIIUX
cllydasix OOBIKHOBEHHBIE IPOOH, IECATUUHBIE IPOOH.

COOTHOCUTH TOYKY Ha KOOPJIHMHATHOM (YMCIIOBOM) MPSIMOM C COOTBETCTBYIOIIMM €M
YUCJIOM U M300pa)xkaTh HATypaJlbHbIE YUCJIA TOYKAMU HA KOOPJIWHATHOU (YHCIIOBOW)
IIPSMOM.

Boinonaate  apudmernueckue  IEHCTBUS € HATYpalIbHBIMM  YHUCJIAMH, C
OOBIKHOBEHHBIMU JPOOSIMU B MIPOCTEUILINX CITydasiX.

BoInonHATE NPOBEPKY, IPUKUAKY Pe3yIbTaTa BEIYUCICHUH.

OKpyTasTh HATypaJbHbIE YHCTA.

Pewienue mexcmoewix 3aoau

Pemate TekcTOBbIE 3aJauM  apU(PMETHUYECKUM CHOCOOOM M C  IMOMOIIbIO
OpPraHM30BaHHOI'O0 KOHEYHOTr0 nepedopa BCeX BOZMOKHBIX BAPUAHTOB.

Pemate 3amauun, coxepikaiiye 3aBHCHMOCTH, CBS3BIBAIOIIME BEIMYUHBL: CKOPOCTH,
BpEMSI, PACCTOSIHUE; LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKUE 3alUCH, CXEMbl, TaOMuIbl, O0O03HAYEHUs NpPH PEIICHUU
3a/1ay.

ITonb30BaTbCd OCHOBHBIMHM €IMHHMIIAMH HM3MEPEHUS: LIEHBI, MAacChl; PACCTOSHUA,
BPEMEHU, CKOPOCTH; BBIPAXKATh OAHU €IMHUIIBI BETUYHHBI YEPE3 IPYyTHUE.

N3Bnekath, aHaNM3UPOBATh, OLIEHUBATh MH(POPMALIMIO, PEICTABIECHHYIO B TaOJULE,
Ha CcToJ04YaToil JAMarpamMMme, HMHTEPHPETUPOBATH MPEACTABICHHBIE JIaHHBIE,

HCIIOJIB30BaTh JaHHLBIC ITPHU PCUHICHUHU 3aJiay.

Haznaonaa ceomempus

[Tonb30BaThCAd TE€OMETPUUYECKUMHU MOHATUSIMHU: TOYKA, MpsiMas, OTPE30K, JIyd, YTroJl,
MHOTOYTOJIBHUK, OKPY>KHOCTB, KPYT.

[TpuBoAUTE IPUMEPBI 0OBEKTOB OKPYXKAIOMIET0 MHPA, UMCIOIIHNX (GOPMY U3YUCHHBIX
T€OMETPUUYECKUX (QUTYP.

Hcrnonp30BaTh TEPMUHOJOTHIO, CBSI3AHHYIO C yIJaMW: BEpIIMHA CTOPOHA; C
MHOTOYTOJIbHUKAMH: YTOJI, BEPIINHA, CTOPOHA, JMArOHANb;, C OKPYKHOCTBIO: paJInycC,

JTaMeTp, LEHTP.
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N300pakath M3ydeHHbIE TeOMETpUYEeCKUue (UTYphl HA HETMHOBAHHOW M KJIETYATON
OyMare ¢ TOMOIIBIO UPKYJIS ¥ TIMHEHUKH.

e HaxoauTh JIMHBI OTPE3KOB HEMOCPEJICTBEHHBIM M3MEPEHUEM C MOMOUIBIO JIMHEHKH,
CTPOUTH OTPE3KH 3aIAHHOM JIJIMHBL;, CTPOUTH OKPYKHOCTh 3aIaHHOTO paJnyca.

e licnosp30BaTh CBOWMCTBA CTOPOH M YIVIOB MOPSIMOYTOJIbHMKA, KBajpara sl HX
MIOCTPOEHHUS, BBIYMCIICHUS TUIONIAIA U IEPUMETPA.

e BpauciaTe nepuMeTp M IIonaas KBajapara, IpIMOyTrojdbHUKA, (PUTYpP, COCTaBIEHHBIX
13 MPSMOYTOJIFHUKOB, B TOM Ynciie GUTYp, H300paXEHHBIX HA KIIETYATONH Oymare.

e [lonp30BaThCsi OCHOBHBIMU METPUUECKUMH €AMHUIIAMU U3MEPEHUS JJIMHBI, IUIOMIA/IH;
BBIpAKATh OJHU €AWHUIIBI BEJIMUUHBI YEPE3 APYTHE.

e Pacno3naBath napajuienenumne, Kyo, HCIoJIb30BaTh TEPMUHOJIOTHUIO: BEPIIIMHA, PEOPO
rpaHb, U3BMEPECHUS; HAXOAUTh U3MEPEHUS Mapallieienumnesna, Kyoa.

e Brruucnate 00pEM Ky0a, Mmapajiesienuiesia 1mo 3aaHHbIM U3MEPEHUSM, OJIb30BaThCS
eMHUIIAMHU U3MEPEHUS 00bEMa.

e Pemiarts HECIIOKHBIC 33]]1a41 HA U3BMEPEHUE T€OMETPUUYECKUX BEIIMYUH B MPAKTUYECKUX
CUTYyalHsX.

6 ki1acc
Yucna u evtuucienus

e 3HaTh U MOHMMAaTh TEPMHUHBI, CBSI3aHHBIC C PA3IMYHBIMU BUJIAMH YHCEIT M CITOCOOaMuU
WX 3aIUCH, MEPEXOIUTh (€CIIM ATO BO3MOXKHO) OT OJHOM (OPMBI 3alMCH YHCIA K
TIPYTOM.

e (CpaBHHMBATh M YNOPSJIOYMBATH IIEJIbIC YKCIIA, OOBIKHOBEHHBIC U JICCATHYHBIC APOOH,
CpPaBHHMBATh YHCJIA OJHOTO Y PA3HBIX 3HAKOB.

e BrImonHATE, coueTasi yCTHbIE U MUCbMEHHBIC MPUEMBI, apu(MeTnyeckue ASHCTBUS C
HATypJIbHBIMU M IIEJBIMH YKMCJIAMH, OOBIKHOBEHHBIMU U JECATUYHBIMHU JIPOOSIMHU,
MOJIOKUTEIIBHBIMU ¥ OTPUIIATEIIbHBIMU YUCIIAMU.

e BbBIUNCIATE 3HAYEHHMS YHUCIOBBIX BBIPAKCHUM, BBINOJHATH MPUKUJKY M OILEHKY

pe3yJiibTaTa BBIYUCICHUN; BBITIOIHATH MPEOoOpa3OBaHUs YHMCIIOBBIX BBIPAKCHUN Ha

OCHOBE CBOMCTB apu(PMETHUECKUX JICHCTBUM.
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COOTHOCHUTHh TOYKY HAa KOOPAMHATHOM HPSIMOM C COOTBETCTBYIOUIUM €W YHUCIOM M
M300pakaTh yuciaa TOYKAMHU Ha KOOPJMHATHOM NPSIMOM, HAXOAUTh MOAYJIb YHCIIA.
COOTHOCHTH TOYKHM B IPSMOYT'OJIBHOM CHCTEME KOOPAMHAT C KOOPAMHATAMM 3TOU

TOYKH.

OprrHHTB OeJabIC YUCiIa U JCCATUYHBIC I[pO6I/I, HaxXoauThb HpI/I6J'II/DKeHI/I$I YUCCII.

Yucnoevie u 5yl<'8€HHble 8blpaAIsNCEeHUA

[ToHnMAaTh U yIOTPEOJIATH TEPMHUHBI, CBSI3aHHBIC C 3aITUCHIO CTEIICHU YUCIIa, HAXOUTh
KBaJpaT W KyO YHWCIIa, BBIYUCIIATH 3HAYCHHS YHCIIOBBIX BBIPAKCHHUH, COJEpIKAIIUX
CTETICHHU.

[Tonb30BaThCs TpPU3HAKAMH JCIMMOCTH, PACKJIaJbIBaTh HATypaJbHBIE 4YHCIIa Ha
MPOCTHIC MHOYKHUTEJIH.

[Tonb30BaThCs MacITaboOM, COCTABIISATH IPOTIOPITUN M OTHOIICHHSI.

Hcnons3oBaTh OYKBBI I OOO3HAYEHHWs 4YHCEN MPH 3alUCH  MaTeMaTHICCKUX
BBIPQXKCHH, COCTABJIATh OYKBEHHBIC BBIpQXCHHS U (DOPMYIIbI, HaXOJUTh 3HAYCHHSI
OYKBCHHBIX  BBIPOKCHHUH,  OCYIICCTBIIAL  HEOOXOJUMBIC  TOJCTAHOBKH W
npeoOpa3zoBaHus.

HaxonuTe Hen3BECTHBIM KOMIIOHEHT PABEHCTBA.

Pewienue mexkcmoeuwix 3a0au

PemmaTe MHOTOIIIArOBBIE TEKCTOBBIE 337]a41 apU(DMETUUECKIM CIIOCOOOM.

Pemate 3amaum, CBsi3aHHBIE C OTHOIIEHWEM, MPOMOPIMOHATBLHOCTHIO BEIIUYUH,
MIPOIICHTAMM; PelIaTh TPU OCHOBHBIC 339X HA TPOOH U TIPOIICHTHI.

Pemate 3amaum, comepikamye 3aBUCHUMOCTH, CBS3BIBAIONINE BEJIMYHHBI. CKOPOCTH,
BpEMsi, pACCTOSTHUE, 1I€HA, KOJMYECTBO, CTOMMOCTH; MPOU3BOIUTEIBHOCTh, BpEMS,
o0béMa pabOThl, HCHOJIB3YS apuUPMETUUECKUE JICUCTBUSA, OILICHKY, MPUKHUIKY;
I0JIB30BAThLCS SAMHUIIAMU U3MEPCHHUS COOTBETCTBYIOIINX BEIIMUHH.

CocraBnsaTh OyKBEHHBIE BBIPAKEHUS 110 YCIOBHUIO 33/1aUH.

N3Bnekats nHbOpMAIHIO, MPEACTABICHHYIO B TAaOJMIAX, HA JTMHEHHOW, CTOI0YaTOM
WIM KPYroBOM JMarpamMMmax, HWHTEPIpPETUPOBATh MPEJACTaBICHHBIC JIaHHBIC,

HCIIO0JBb30BAaTh JaHHBIC IIPpU PCIICHUHN 3a/1a4.
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[IpeactaBnsaTe wWHGOPMANMIO C TIOMOIIBIO TaONWI], JWHEWHOH U CTOJIOYATOU

Jarpamm.

Haznaonaa zeomempus

[TpuBoaUTH IPUMEPHI OOBEKTOB OKPYXKAIOIIETO MUPA, UMEIOUTNX (POPMY U3YyUEHHBIX
T€OMETPUUYECKUX TUIOCKUX M TPOCTPAHCTBEHHBIX (UTYp, TMPUMEPHI DPABHBIX H
CUMMETPUYHBIX QUTYP.

N300paxaTh ¢ MOMOIUBIO IUPKYJIA, JUHEHKH, TPAaHCIOPTUpA HA HEIMHOBAHHOW M
KJIETYaTOi Oymare u3y4yeHHbIE IJIOCKHE TeoMeTpudeckue (Urypsl U KOH(UTypaiu,
CUMMETPUYHBIE QUTYPBI.

[lonb30BaTbCcd TEOMETPUUYECKUMU TOHATHSIMHU: PaBEHCTBO (DUTYp, CUMMETPHS;
HCIIOJIb30BaTh TEPMUHOJIOTHIO, CBSI3AHHYK) C CUMMETpPUEW: OChb CUMMETPHUH, LIEHTP
CUMMETPUH.

HaxomuTe BEIMYMHBI YyII0B U3MEPEHHEM C MOMOIIBK TPAHCIOPTUPA, CTPOUTH YIJIBI
3aJaHHOM BEJIMYWHBI, ITOJb30BAThCA MPHU PEIICHUM 3aAad IpagyCHOM MEpPOM YIJIOB;
pacrio3HaBaTh HAa YEPTEkKAX OCTPBIU, IPSIMOU, PA3BEPHYTHIA U TYIION YIJIbI.
Brrauciars JIMHY JTOMaHOM, IIEPUMETP MHOTOYTOJIbHUKA, NOJIB30BATHCS €IUHUALIAMHU
M3MEPEHNUS UIMHBI, BBIPAXKATh OJTHU €IMHULBI U3MEPEHUS JJIMHBI YEPE3 IPYTHE.
Haxomuth, ucCnonws3ys 4YepréxHbIE HWHCTPYMEHTBI, PACCTOSAHUA: MEXAY ABYMs
TOYKaMHM, OT TOYKHU 10 NPSIMOM, IMHY IIyTH HA KBaIPaTHOMN CETKE.

Boluucnate miomans (GUryp, COCTaBIEHHBIX M3 MPSMOYTOJIBHUKOB, UCIOJIb30BaTh
pa3OueHre Ha MNPSMOYTOJIbHUKH, Ha paBHble (QUTYpBl, JOCTPAaUBaHHUE O
IPSIMOYTOJIBHUKA; I10Jb30BaTbCd OCHOBHBIMM €IMHULAMHA H3MEPEHHUs IUIOLIAIH;
BBIP@XKATh OJHU €IUHULBI U3MEPEHU IIIOIAAU Yepes Apyrue.

PacrioznaBaTh Ha MOJENSX M HM300pPAKEHUSAX NHPAMUAY, KOHYC, LMIUHJAD,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEpUINHA, peOpo, IpaHb, OCHOBaHHE, pa3BEPTKA.
N3obpaxkats Ha KjaeT4aTor OyMare NpsMOYTOJbHBIN Mapasyieaenune].

Boluucnsate  00BEM  IPSIMOYTOJIBHOTO —Napajuienenunena, Kyda, MOJb30BaThCs
OCHOBHBIMM €IUHHUIIAMH HU3MEpeHusi 00bEMa; BhIpaXXaTh OJHU €AMHUIIBI U3MEPEHUS

o0BéMa gepes npyrue.
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e PemiaTteb HECI0XKHBIC 3aJlaiyu  Ha HaxOXJIACHHUC TICOMCTPUYCCKUX BCJINYUH B

MMPAKTUYCCKUX CUTyallusX.
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TEMATUYECKOE IINTAHUPOBAHUE YYEGHOI'O KYPCA (110 TOAAM OBYUEHM )

5 KVIACC (170 YACOB)

Hassanmue pasaena OcHoBHoOe coiep:kaHne OcHoOBHBIE BHABI 1eSITeIbHOCTH 00y4AIOIINXCS JJIeKTPOHHBIE
(Tembl) Kypca, (uudposbie)
KOJIM4eCTBO YacOB o0pa3oBaTeJIbHBIE

pecypcehl

Harypanbhbie
yucia. JlelcTBus ¢
HATypalbHBIMHU
yuciaaMu (434)

JecsatnuHas cucTeMa CYUCICHMSL.
Psan HaTypanbHBIX 4uCElL.
Harypanensriit psaa. Yucio 0.
HarypanbsHble uyncna Ha
KOOpAHHATHOH npsmoil. CpaBHEHHUE,
OKpYTJICHHE HAaTypaJIbHBIX YHCEIL.

Apudmernyeckue NeHCTBHS C
HaTypajibHbIMU unciaaMu. CBOMCTBa
HYJIA IIPpU CJIIOKCHUN U YMHOXCHUH,
CBOMCTBA €TUHUIILI

npu ymHoxeHuu. [lepemectu-
TEJIHHOE U COYeTaTeNIbHOE CBOMCTRA
CJIOKCHUSA U YMHOXCHUAA,
pacrnpenennTeaIbHOe CBOMCTBO
YMHOXEHHUS.

JlenuTenu u KpaTHbIE YHACIA,
pa3IoXKEeHNE YKciia Ha MHOXKHUTEIH.
Henenue ¢ ocrarkom. IIpocteie u
cocTaBHble yucia. IlpuzHaku
JenumocTw Ha 2, 5, 10, 3, 9.

CreneHs ¢ HaTypaJIbHBIM
MoKa3areseM.

‘{chomﬂe BI)Ipa)KeHI/ISI; HOpS[ZIOK
JIEUCTBHIL.

Pemenne TekCcTOBBIX 337249 Ha
Bce apu(meTnieckne AecTBus,

UuraTsh, 3alIUCHIBATh, CPABHUBATH HATYpAJIbHBIE YKCA; OpeIaraTe U
00CcyXIaTh CIIOCOOBI YITOPSAOYNBAHUS YHICETT.

N300paxaTh KOOPJUHATHYIO TIPSMYIO, OTMEYATh YHCIIA TOYKAMHU Ha
KOOpPJAMHATHOMN MPSAMOMW, HAXOJAUTh KOOPAUHATHI TOUKH.

UccnenoBath cBOKMCTBA HaTYypaJbHOTO psia, unces 0 u 1 mpu cnoxeHuu u
YMHOXEHHH.

Hcnonp30BaTh NpaBUIIO OKPYTJIEHUS HATYPaIbHBIX YHCET.

BremonHaTh apudmeTnyeckie qeiCTBYS ¢ HATYPaTbHBIMU YUCIIAMH, BEIYUCIIATH
3HAYEHUS YUCIOBBIX BBIPAKEHUH CO CKOOKaMU 1 0e3 CKOOOK.

3anucheIBaTh POU3BE/ICHUE B BUJIE CTEIIEHH, YUTATh CTETIEHH, UCII0JIb30BaTh
TEPMHUHOJIOTHIO (OCHOBaHHE, TOKa3aTelb), BBIYUCIIATh 3HAUCHHSI CTENICHEH.
BbINONHATE NPUKUAKY U OLICHKY 3HAYEHHUM YMCIIOBBIX BBIPAXKEHUM, IpeiaraTh
Y IPUMEHSATH IPUEMBI IIPOBEPKU BBIYMCIICHHUMN.

Hcnonp30BaTh NP BEIYUCICHUSIX TIEPEMECTUTEIHHOE U COUETaTEeNIbHOE
CBOMCTBA CJIOKEHUS U YMHOXKEHUS, PaCIpEAeIUTENbHOE CBOMCTBO YMHOKECHHUS;
(hopMyITUpPOBaTh U MIPUMEHSTH TPaBUJiIa MPE00Pa30BaHMS YUCIOBBIX BBIPAKEHUH
Ha OCHOBE CBOMCTB apU(pMETHUYCCKUX JeicTBUl VcclienoBaTh YUCIOBbIC
3aKOHOMEPHOCTH, BBIJIBUTATh M 00OOCHOBBIBAThH TUTIOTE3HI, (POPMYIHPOBATH
00001IIeHYsI ¥ BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO UCCIIEIOBAHMS.
DopMyIHPOBATH ONPEEIICHHS IETUTENS U KPATHOTO, Ha3bIBaTh IEIUTEIH U
KpaTHbIC YMCIIA; pACIIO3HABATH MPOCTHIE M COCTABHBIE YHCIa; (POPMYIIHPOBATH U
MPUMEHSTh IPU3HAKU JEIUMOCTU Ha 2, 3, 5, 9, 10; npUMEHSTh alrOpuT™M
pa3IoXKeHHs YHciia Ha MPOCThIE MHOXKHUTEIH;

HaXOJWTh OCTATKU OT AENICHHS U HETIOJIHOE YaCTHOE.

Pacnio3sHaBaTh HCTUHHBIE U JIOKHBIE BBICKAa3bIBAHUS O HATYPAJIbHBIX YHCIIAX,
MPUBOJUTH IPUMEPBI U KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHUS M OTPULIAHMS
BBICKa3bIBaHUM O CBOMCTBAX HATypaJIbHBIX YHCET.

KoncTpynpoBats MaTeMaTH4YECKUE MPENTIOAKEHHSI C IOMOILBIO CBA30K 1D,
CHITN», «ECNH. .., TO...».

Pemats TekcToBBIE 3aa9u apu(METHIECKUM CTIOCOOOM, UCTIOIH30BATh
3aBHCHMOCTH ME)K]Ty BETHIHHAMU (CKOPOCTh, BPEMSI, paCCTOSTHHE; IIeHa,
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Ha IBMXXCHUC U IMOKYIIKH

KOJIMYECTBO, CTOUMOCTB H JIp.): aHAJIM3UPOBATH M OCMBICIIMBATH TEKCT 3a/1a4H,
nepeopMyIHpOBaTh yCIOBHE, U3BIEKATh HEOOXOTUMBIC

JaHHbIE, YCTaHABINBATh 3aBUCUMOCTH MEXAY BETMUNHAMH, CTPOUTH
JIOTUYECKYIO [ETIOYKY PAcCyKICHHUI.

MopenupoBaTh X0J] pEHICHHUS 337a9i C IIOMOIIBIO PUCYHKA, CXEMBI, TAOIHUIBI.
[TpuBOIUTH, pa30UpaTh, OLCHUBAThH Pa3IMYHbIC PELICHUS, 3alTUCH PELICHUI
TEKCTOBBIX 3a/1a4.

Kputrnueckn onieHWBaTh MOXYYEHHBIA PE3yIbTaT, OCYIIECTBISTh CAMOKOHTPOIb,
MPOBEPSISt OTBET HA COOTBETCTBHE YCIOBUIO, HAXOAUTH OIIUOKH.

Pemrats 3amaun ¢ moMoIpio nepedopa Bcex BO3MOKHBIX BAPHAHTOB.
3HAKOMHUTHCS C HCTOPUEH Pa3BUTHS apUPMETHKHI

Harnsanas reometpus.
JInHny Ha TutockocTH
(12 ygacog)

Touka, npsiMasi, OTPE30K, TyY.
Jlomanas. M3smepenue JIMHbI
OTpe3Ka, METPUUECKHE €UHUIIBI
n3MepeHust JUIMHBL. OKpYHOCTh

U KPYT.

[Ipaktuueckas padota «[locTpoenne
y30pa U3 OKPYKHOCTEW».

VYromn. Ipsmoi, ocTpslii, Tymoi

U pa3BEpHYTHIN yribl. 3MepeHue
YTJIOB.

[Ipaktuueckas padota «Iloctpoerne
YTJIOB»

PacrniozHaBaTh Ha yepTexax, pUCyHKax; OMHUCHIBATh, HCIOIb3YS TEPMUHOJIOTHIO,
1 M300pakaTh C TOMOUIBIO YePTEKHBIX HHCTPYMEHTOB: TOUKY, MIPSIMYIO,
OTPE30K, JIyd, YToJl, IOMaHyl0, OKPY>KHOCTb.

PacrniozHaBaTh, NPUBOAUTE MPUMEPHI OOBEKTOB PEANBHOTO MUPA, HMEIOLINX
(bopMy H3ydeHHBIX QUTYP, OLICHUBATH UX JMHEHHBIC Pa3Mephl.

Hcnonp3oBaTh MTUHENKY U TPAHCIOPTUP KaK MHCTPYMEHTHI JJIS IOCTPOSHUS U
MU3MEPEHHSI: U3MEPATH JUIMHY OTPEe3Ka, BEJIMYHUHY YIJIa; CTPOUTH OTPE30K
3aJaHHOM JUIMHBI, YToJl, 3aJaHHOW BEJIMUUHBI; OTKJIAIbIBATh LIUPKYJIEM pPaBHBIE
OTPE3KU, CTPOUTH OKPYKHOCTb 3a/IaHHOI0 pajinyca.

N300paxarh KOHOUTYpaLI T€OMETPUIECKUX (DUTYP U3 OTPE3KOB,
OKPY>KHOCTEH, NX yacTell Ha HEJIMHOBAHHOW M KJIeTYaToi Oymare; npenjarars,
OTUCBIBATh U 00CYKJATh CIIOCOOBI, ATOPUTMBI TIOCTPOCHHSL.

PacrniozHaBath u M300pakaTh Ha HEIMHOBAaHHOM M KJIeT4aTol Oymare MmpsiMOid,
OCTpBIH, TYNOH, pa3BEPHYTHIN YIJIbl; CPAaBHUBATH YIJIbL.

BbIUuCHATh [UIMHBI OTPE3KOB, JOMAaHbIX.

IToHnMaTe M UCIIOIB30BATh NP PELICHUHU 334 3aBUCUMOCTH MEXTY
€MHHULIAMU METPUUECKON CHCTEMBI MEP; 3HAKOMUTHCS C HEMETPUUECKUMU
CHUCTEMAMHM MED; BbIpaXaTh JUIMHY B PA3IMYHBIX €IUHHUIIAX U3MEPEHUS.
HccnenoBats GUrypbl 1 KOHPHUTYPALIUH, UCTIONB3YSI

UPPOBBIE peCypCh

OOBIKHOBEHHBIE IPOOH
(48 gacoB)

HpoOs. [IpaBunbHbIE 1
HenpaBuibHbIE TpoOu. OCHOBHOE

cBOHCTBO npobu. CpaBHEHHE ApOOEi.

CroxeHue 1 BBIYMTaHHE
0OBIKHOBEHHEIX JIpoOeit. CMemanHas
JIpo0b. YMHOKEHHUE U JIeTICHUE
OOBIKHOBEHHBIX po0eii; B3aMMHO-

MogenupoBats B rpa)uuecKoi, MpeIMeTHOM (opMe, C TOMOIIBI0 KOMITBIOTEpa
TIOHATHS U CBOMCTBA, CBA3aHHBIE C 0OBIKHOBEHHOM APOOBIO.

YuTaTh U 3aMUCHIBATh, CPABHUBATH OOBIKHOBEHHBIE JIPOOH, ITpe Iarath,
000CHOBBIBAaTh U 00CYKAATh CIIOCOOBI YIOPAA0UUBAHUS APOOEii.

N300paxatb 0OBIKHOBEHHBIE IpOOU TOUKaMHU Ha KOOPJAMHATHOH MPSIMOii;
HCTIOIb30BaTh KOOPANHATHYIO MIPAMYIO JUIS CpaBHEHHS Ipo0eii.
®dopmynupoBaTh, 3aIMCHIBATH C TOMOIIBI0 OYKB OCHOBHOE CBOHCTBO
0OBIKHOBEHHOM APOOH; HCHOIb30BaTh OCHOBHOE CBOMCTBO APOOH ISt

25




obpaTHbIe TpOOH.

Pemmenne TekCTOBBIX 3a1a4,
comepxamux apoou. OCHOBHBIC
3a/1a49u Ha ApoOu.

[Ipumenenue OyKB AJIs 3aMTUCH
MaTeMaTUYECKUX BBIPAKEHUN U
NPEIJIOKEHU N

COKpaIIeHust Apobeii 1 MpuBeACHNS APoOr K HOBOMY 3HAMEHATEIIO.
[IpencraBnsaTh cMemaHHy0 IpoOh B BHJIE HETIPABIIIBHON U BBIJIEISTD HETYIO
YacTh YKCIIa U3 HETIPaBUIILHOM JPOOH.

BrimonasaTs apudmeTndeckue neicTBHS ¢ OOBIKHOBEHHBIMH IPOOSIMHU;
MIPUMEHSATH CBOMCTBA apr(PMETHICCKIX NEHCTBUI AT parfioHaATN3 I
BBIYUCIICHU.

BrIMONHATS NPUKUAKY U OLICHKY pe3ybTaTa BHIYUCICHUI; IpeiaraTh U
MIPUMEHATH MPUEMBI TPOBEPKU BBIYUCIICHUH.

[IpoBoauTk UCCIIEOBaHUS CBOWCTB APOOCH, ONHUPAsCh Ha YHCIIOBBIC
IKCIIEPUMEHTHI (B TOM YHUCIIC C TIOMOIILI0 KOMIIBIOTEPA).

Pacrio3HaBaTh HCTUHHBIE W JIOXKHBIE BRICKA3bIBAHUS O APOOSX, IPUBOIUTH
MPUMEPBI U KOHTPIIPUMEPBI, CTPOUTH BRICKA3BIBAHUS U OTPUIIAHUS
BbICKa3bIBaHUH.

Pematp TekcToBBIE 3a1a4M, co/iepKamine ApoOHbIEe JaHHBIE, U 33/1a4H Ha
HAXO0KJIEHUE YaCTH IEJIOTO U LIEIOTO 0 €r0 YaCTH; BBISBIITh UX CXOJCTBA H
paznuuns. MoaenupoBaTh X0 PEUICHUS 3aJa4H C TOMOIIBIO PUCYHKA, CXEMBI,
TaOJINLBL.

[IpuBoaNTH, pa3bupaTh, OLIEHUBATH PA3ITUYHEIC PEIICHUS, 3AMMCH PEIICHHH
TEKCTOBBIX 3a]1a4.

Kputnuecky onieHUBaTh MOTY4YE€HHBIH pe3yIbTaT, OCYIIECTBISTh CAMOKOHTPOJIb,
MIPOBEPsIsl OTBET HA COOTBETCTBHE YCIOBHIO, HAXOUTH OIUOKH.

Harnsinnast reomerpust.
Mmuoroyronsauku. (10
YacoB)

MHoroyronbHUKU. YeThIpEx-
YTOJIBHUK, IPSIMOYTOJIbHUK,
KBajpar.

[Ipaktuueckas padota «Iloctpoerne
MPSMOYTOJIFHUKA C 33aHHBIMH
CTOPOHAMU Ha HEJIMHOBAHHOM
Oymare».

TpeyroypHUK.

[Inomane u nepumetp npsmo-
YTOJNBHHUKA U MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX U3 MPSIMOYTOJIEHUKOB,
€AMHHULBI U3MEPEHMSI IIJIOIA TN,
[lepumeTp MHOTOYTOJIBHUKA

OnwuceIBaTh, HCHOJIB3YS TEPMUHOJIOTHIO, H300paKaTh ¢ IOMOLIBIO YEPTEKHBIX
WHCTPYMEHTOB U OT PYKH, MOJICTTMPOBAThH U3 OyMard MHOTOYTOJIbHHUKH.
[MpuBoUTH IPUMEPHI 00BEKTOB PEATLHOTO MUPa, HMEIOMINX (HopMy
MHOT'OYTOJIbHUKA, TIPSIMOYTOJIbHUKA, KBaJIpaTa, TPEyroJbHUKA, OLICHHBATH UX
JHMHEHHBIE pa3Mepbl. BEIUUCIATE: IepUMeTp TPeyrojbHUKA, TPSIMOYTOJIBHIKA,
MHOTOYTOJIBHUKA; TUIOIIA](b IPSIMOYTOJIEHUKA, KBaIpaTa.

N300paxatb 0CTPOYTrOJIbHBIE, IPIMOYTOJIbHBIE H TYNOYTOJIbHBIE TPEYTOJIbHUKH.
CTpouTth Ha HEIMHOBAHHOM U KileT4aToi Oymare KBagpaT U NPSIMOYTOJILHUK C
3aJ]aHHBIMU JUTHHAMH CTOPOH. MccnenoBars cBOCTBa MPSIMOYTOJIbHUKA,
KBaJ[paTa MyTéM SKCIIEpUMEHTA, HaOIIOICHHS, H3MEPEHUS, MOJICIIMPOBAHHS;
CpaBHUBATb CBOWCTBA KBaJpaTa U MPsiMO-

YrOJILHHKA.

KoHcTpyrpoBaTh MaTeMaTHUECKUE MTPEIIOKEHHS C IIOMOIIBIO CBSI30K
«HEKOTOPBIi», «J1H000i1». PacriosHaBaTh HCTHHHBIE U JIOKHBIE BHICKA3bIBAHUS O
MHOT'OYT'OJIbHUKAX, IPUBOJUTH IPUMEPBI U KOHTPIPUMEPHI.

HccenenoBats 3aBUCHMOCTB TUIOIIAIM KBAIpaTa OT JUIMHBI €70 CTOPOHBL.
Hcnonb30BaTh CBOWCTBA KBaJPAaTHOM CETKH Il HIOCTPOEHUsI (Uryp; pa3ouBathb
NPSAMOYTOJIFHUK Ha KBaAPAThl, TPEYTOJIbHUKHU; COCTABIISITH (DUTYPHI M3

26




KBaJ[paTOB U MPSIMOYTOJILHUKOB W HAXOAWTH UX IJIOMIAb, Pa30MBaTh GUTYPHI HA
MPSIMOYTOJFHUKY U KBAAPATHl M HAXOIUTh

WX IJIOIA b,

BrIpakaTs BENWYHHY IUTOMAAH B PA3IMIHBIX SIMHANIAX H3MEPEHUS
METPHUYECKOW CUCTEMBI Mep, TOHIMATh U HCIIOJIb30BaTh 3aBUCUMOCTH MEXKIY
METPUYCCKUMH STUHUIIAMU U3MEPEHUS TUTOIIIAIH.

3HAKOMHUTKCS C IPUMEpPaMU MPUMEHEHUS TUIOIIAH U TICPUMETPA B
MPaKTHYECKUX CUTyalusaX. Pemares 3aqaun u3 peanbHOM KU3HA, TIpeuiaratb U
00Cy)JIaTh pa3IMyHbIC CIIOCOOKI PEIICHUS 3a1a4

Hecstuunbie npodu (38
JacoB)

Hecsaruunas 3anuch qpooeii.
CpaBHEHHE JECITHYHBIX IPOOEH.

JleiicTBHS ¢ TeCATUIHBIME JPOOSIMIL.

OKpyTieHHe IECSITUIHBIX TPOOeH.
Pelrenne TeKCTOBBIX 3a4a4,
coniepKamux 1poou. OCHOBHEIE
3aJa9u Ha ApooH

[IpeactaBiaTh AeCATUYHYIO IpoOb B BHIE OOBIKHOBEHHOM, YUTATh U
3aMUCBIBaTh, CPABHUBATH JAECSITUYHbIE APOOH, IpeAsaraTb, 000CHOBHIBATh U
00CyXIaTh CITOCOOBI YITOPSIOUNBAHHS JECATHIHBIX IPOOCH.

N300paxath aecsiTHYHBIE qPOOU TOUKaMHU HA KOOPAMHATHOH MPSIMOM.
BBISIBIISITS CXOACTBA M PA3IMUUs IPaBUI apu(pMeTHUECKHX JIeHCTBUI ¢
HaTypaJbHBIMU YUCIIAMH U JECITUYHBIMU APOOSIMU, OOBACHITH UX. BHIIONHATH
apupMeTHYECKHE NEHCTBHS C JECATUIHBIMHU IPOOSMU; BBITIOIHATE MPUKUIKY U
OLIEHKY pe3yJIbTaTa BEIYMCIICHUH.

[TpumeHnsaTs cBOICTBA apr(METHIESCKUX NEHCTBHUH TSI pallHOHAIA3AIAN
BBIYMCIICHUH.

[TpuMeHSTh TPaBUIO OKPYTIICHUSI JECATUIHBIX JpOOeii.

ITpoBOAUTE MCCIEOBaHUS CBOMCTB IECATUYHBIX ApOOeH, onupasch Ha
YHCIIOBBIE HKCIIEPUMEHTHI (B TOM YHCJIE C TIOMOIIBIO KOMITBIOTEPA), BHIABUTaTh
THITOTE3bI U IPUBOJUTH MX 0OOCHOBAHUSI.

PacriozHaBaTh UCTHHHBIE U JIOKHBIE BHICKA3BIBAHUS O JPOOSX, TPUBOJUTH
MIPUMEPBI U KOHTPIPUMEPBI, CTPOUTH BBICKA3bIBaHUS U OTPHLIAHUS
BBICKa3bIBaHHH.

Penrath TekcTOBBIC 331a4H, COIepIKAIIUE IPOOHBIC TaHHBIE, U HA HAX0XK/ICHHE
YacTH LEJIOT0 M LENOT0 10 €r0 YaCTH; BBIABIIATH UX CXOACTBA U PA3JINYMSL.
MozennpoBath X0/ pelleHHs 3a4a4H ¢ TIOMOIIBIO PUCYHKA, CXEMBbI, TaOJIHLIBL.
[IpuBoaNTH, pa3dbupaTh, OLIEHUBATH PA3TUYHbIE PEIICHUS, 3AMUCH PEIICHIH
TEKCTOBBIX 3a/1a4.

OnepupoBath APOOHBIMH YMCIIAMH B PEATbHBIX )KU3HEHHBIX CUTYaLHAX.
Kputrnueckn onieHUBaTh MOTYYEHHBIH Pe3yIbTaT, OCYIIECTBISITH CAMOKOHTPOJIb,
MIPOBEPsIsl OTBET Ha COOTBETCTBHE yCIOBHIO, HAXOIUTH OIINOKH.

3HaKOMHTBCS C HICTOpUEH Pa3BUTHsI apU()METHKH

HarnsgHas reomerpust.
Tena u purypsr B
npoctpanctse (10
4acoB)

Msuororpannuku. M3o0paxenne
MHOTOTpaHHUKOB. Mojenu
[IPOCTPAHCTBEHHBIX TeIl.
[IpsiMOyTONBHBIN MapauIeTIEHIIE,

PacriozHaBath Ha yepTexax, pUCYHKaxX, B OKPY>KaroIleM MUPE TPSMOYTOJIbHBIH
napaesnenumnes, Kyo, MHOrOrpaHHUKH, OIIUCHIBATh, UCIIOJIB3Ys TEPMUHOJIOTHIO,
OLIEHUBATh JINHEHHBIE Pa3MeEphI.

[TpuBOIUTH IpUMEPHI 00BEKTOB PEAIbHOTO MUPa, HMEIOMIUX (HopMy
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Ky0. Pa3épTku kyba u
napaJulesIeIIuIe 1.
[IpakTuueckas padota «Pa3z-
BEpPTKa KyOay.

O6béM Kyba, IPSIMOYTOIHHOTO
napanenenumnena

MHOT'OI'PaHHUKA, IIPSIMOYTOJIBHOTO IapaJuiesienunena, Kyoa.

Nzobpaxate kyd Ha KieTyaroit Oymare.

HccnenoBathk cBOMCTBA Ky0a, MPSAMOYTOJILHOTO MapaJulesieue/a,
MHOT'OI'PaHHUKOB, UCIIOJIB3YSI MOJIEJIN.

PacrioznaBaTh 1 n306pakats pa3BEPTKU KyOa U mapaiieNenune ia.
MogenupoBats Ky0 1 mapajuieienunes u3 OyMaru 1 pounx MaTepHajos,
OOBICHATE CITOCOO MOAECTHUPOBAHUSL.

Haxonuth n3MepeHust, BEIYUCIATD IUIOMIAlb IOBEPXHOCTH; 00BEM Ky0a,
NPSAMOYTOJILHOTO TTapaJuleNenuea; UCCle0BaTh 3aBUCHMOCTh 00bEMa KyOa oT
JUTMHBI €T0 pedpa, BBIIBUTATh H 00OCHOBHIBATH TUIOTESY.

HaOnronaTh ¥ IpOBOANTH aHAJIOTUHM MEXIY HOHSITHUAMH IJIOMAAN U 00bEMa,
nepuMeTpa U IUIOLIa N TOBEPXHOCTH. Pacro3HaBaTh HCTUHHBIC U JIOKHBIE
BBICKA3bIBAaHHUS O MHOI'OTpaHHUKAX, IPUBOJAUTE IIPUMEPEI U KOHTPIIPUMEDEI,
CTPOUTH BBICKA3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUII.

Pemiate 3agaun U3 peaJbHOM KU3HM.

IToBTOpEHue n
06061mmenwue (10 gacos)

IToBTOpEHKE OCHOBHBIX MOHATUM
U METOJIOB Kypca 5 kiiacca,
00001IeHIE 3HAHTI

BbruucnsaTh 3Ha4eHUS BRIPAKEHUH, COACPIKAIINX HATYpaIbHbIC YNCIIA,
OOBIKHOBEHHBIC U JICCATUYHBIC IPOOH, BHIMIOIHSITE TPEOOpa3OBaHUsI YUCEII.
Br16upaTts crmocob cpaBHEHHS YHCEN, BHIYUCICHHA, TPUMEHSITh CBOHCTBA
apru(MeTHYECKUX JeHCTBUM 15 pallMOHATIM3alUH BblYMcIieHHH. OCyecTBISTD
CaMOKOHTPOJIb BBITTOJHIIEMBIX JICHCTBUI U CAMOTIPOBEPKY pe3ybTara
BBIYUCIICHUH. Perrate 3a1aun U3 peaabHOM KU3HHU, IPUMEHATh MaTeMaTHUECKUE
3HAHUS U1 PELICHUs 3a1a4 U3 IPpyTrux

y4eOHBIX MPEAMETOB.

Penrats 3aaun pazHbIMU crioco0amMu, CpaBHUBATE CIIOCOOBI PEIICHNUS 3a/1a4H,
BEIOMPATh PAIIMOHAIBHBINA CIOCO0
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6 KJIACC (170 YACOB)

Hassanue pa3nesa OcHoBHOe coiep:kaHne OcHoOBHBIE BHAABI 1eSITeIbHOCTH 00y4AIOIINXCS DJIeKTPOHHBIE
(TeMBI) Kypca, (uudposbie)
KOJINYeCTBO YaCOB o0pa3oBaTe/ibHbIe

pecypchbl

Harypanbubie
grcia (30 yacoB)

Apudmernueckue IeHCTBHS C
MHOTO3HAYHBIMH HATyPaJbHBIMH
grciaMu. YHCI0BbIe BRIPAKEHIS,
MOPSIIOK IeHCTBUH, NCTIONBb30BaHHE
cko00k. OKpyTiicHHE HAaTypaJIbHBIX
qHCeT.

JlenuTeny u KpaTHBIC YHCIA;
HauOOJIBIINNA OOIIMI AEIUTEND U
HauMeHbIlee o0IIee KpaTHoe.
Pasnoxenue uyncna Ha mpocTbie
MHOXHTENH. JIenmuMOoCTh CyMMBI

U npousseeHus. Jlenenue ¢
OCTaTKOM.

PelreHne TEKCTOBBIX 3a1a4

BeimonusaTs apudmMeTrnyeckrue AeHCTBUS C MHOTO3HAYHBIMU HATYPaJIbHBIMH
YHCIIaMH, HAXOIUTh 3HAYCHHUS YUCIOBBIX BBIPAXKEHHUH CO CKOOKaMu 1 0e3
CKOOOK; BEIYUCIISITh 3HAYSHHSI BEIPAKEHHH, COEPKAINX CTEIICHH.

BrINONHATS NPUKUAKY U OIICHKY 3HAYCHHM YHCIOBBIX BBIPAXKEHUH, MPUMEHSATD
MPUEMBI IPOBEPKU pE3yJIbTaTa.

Hcnonb30BaTh OpH BHIYUCICHUAX NIEPEMECTUTEIBHOE U COUETATEIBHOE
CBOMCTBA CJIOKEHUS U YMHOXEHUS, PACIPEACIIUTEILHOE CBOMCTBO YMHOXKEHUS
OTHOCHUTEIBHO

CJIOXEHHS, CBOMCTBA apu(hMeTHIeCKHX NeicTBUi. VccnenoBarh YrcioBbie
3aKOHOMEPHOCTH, POBOJIUTH YUCIIOBBIE SKCIIEPUMEHTBHI, BBIIBUTATh U
000CHOBBIBATh

TUIIOTE3BI.

DopMynHpoBaTh ONMpPEIEIICHUS IEIUTENS U KPAaTHOTO, HANOOIBIIIEr0 00IIeTo
JENUTENs] U HAUMEHbBIIEro 00IIero KpaTHOTo, POCTOTO U COCTaBHOI'O YHCEIT;
WCIIOJIb30BaTh

3T HOHATHUS [IPHU PELICHUU 3a]1a4.

[IpuMeHATH aNrOPUTMBI BBIYHCIEHUS HAUOOIBIIIEr0 O0IIETO ASTUTENs U
HaMMEHBIIIEro OOIIET0 KPaTHOTO JIBYX YMCEN, AITOPUTM Pa3IoKEHHs Yrcia Ha
MIPOCTHIE

MHOXXUTEIH.

UccnenoBats ycnoBus neauMocty Ha 4 u 6.

Hccnenopatk, 00Cyk1aTh, POPMYIHUPOBATh U 00OCHOBBIBATH BHIBOJ] O YETHOCTH
CYMMBI, TIPOU3BEJICHUS: IBYX YETHBIX UHCEN, JBYX HEUETHBIX YHMCIIE, YETHOTO U
HEUET-

Horo uucell. MccnenoBarh CBOMCTBA JIETMMOCTHA CYMMBI U TTPOU3BEICHUS YUCET.
IIpuBOAUTH IpUMEpPHI YKCEN C 3aJaHHBIMU CBOMCTBaMH, Paclio3HaBaTh BEPHBIE U
HEBEPHBIE YTBEPHKACHUSA O CBOMCTBAX YUCEI, ONIPOBEPraTh HEBEPHBIE
YTBEPKIAECHUS

C IIOMOIIIBI0 KOHTPIIPUMEPOB.

KoncTpynpoBats MaTeMaTH4YeCKUE MPENTIOAKEHHSI C TIOMOILBIO CBA30K 1D,
CWIIW», «ECHH. .., TO... ).

Pemate TekcTOBBIE 3a7a4l, BKIIFOYAIOIINE TOHATHUS IETUMOCTH,
apu(MeTHYECKUM CIIOCOO0M, HCTIONB30BaTh epe0op BceX BO3MOKHBIX

29




BapUaHTOB.

MogaenupoBath X0/ pelIeHHs 3aa4il ¢ IOMOLIbIO PUCYHKA, CXEMBbI, TaOJIHILIBI.
[TpuBoIUTH, pa30UpaTh, OLCHUBATH Pa3IMYHbIC PELICHUS, 3alTUCH PELICHUI
TEKCTOBBIX 3a/1a4.

Kputnueckn oLeHUBATh MOyYEHHBIH PE3yJIbTaT, HAXOAUTh OLIMOKH,
OCYHIECTBISITH CAMOKOHTPOJIb, TPOBEPSIsi OTBET HA COOTBETCTBHUE YCIOBHIO

Harmsignasa
TeOMEeTpHS.
IIpsimbie Ha
rockoct (7
JacoB)

[TepnenauKynspHbIC TPSMEIE.
ITapannensHble TpsIMBIE.
PaccrostHre Mex Iy IByMS TOYKaMH,

OT TOYKH A0 IpsiMOii. JJIMHA ITyTH Ha

KBaJpaTHOH CETKE.
[Iprmeps! IPAMBIX B IPOCTPAHCTBE

Pacnio3HaBaTh Ha yepTexkax, pUCyHKax CiIydad B3aMMHOTO PacloOKeHNs ABYX
npsAMBbIX. M300paxath ¢ IOMOIIBI0 YePTEKHBIX HHCTPYMEHTOB Ha
HEJIMHOBAaHHOM U KieT4aToi Oymare JBe MepeceKaoyecs npsamble, IBe
napajuieiabHbIe IPSMBIE, CTPOUTH IPAMYIO, IEPIEHINKYISIPHYIO JaHHOM.
IIpuBOAUTE IpUMEPHI MAPaIENbHOCTH U IEPIIEHAUKYIISIPHOCTH IPSMBIX B
MIPOCTPAHCTBE.

Pacnio3sHaBaTh B MHOTOYTOJIbHUKAX MEPIEHAUKYIISIPHBIE U TapajielibHbIe
cTopoHbl. 300pakaTb MHOTOYTOJIBHUKH C MapaJlIeTIbHBIMH,
MEPIEHIUKYIIPHBIMU CTOPOHAMH.

Haxoauts paccrosiHre MeXTy JByMs TOUKaMHU, OT TOUYKH /10 PSAMOM, JTUHY
MYTH HA KBAIPATHOM CETKE, B TOM YHCJI€ UCTIONIB3YsI U(PPOBBIE PECYPCHI.

Hpo6wu (32 gaca)

OObIKHOBEHHAsI TPOOH, OCHOBHOE
CBOMCTBO JIpOOH, COKpAICHHE
npobeii. CpaBHeHUE U
YIOPSIIOUYMBaHUE IPOOEii.
JecstuuHble 1poOu 1 METpUIEeCKas
CUCTEMa Mep.

ApudmeTnyeckue IEHCTBUS C
OOBIKHOBEHHBIMH U JIECATUIHBIMH
TPOOSIMHL.

OrtHomenue. [[eiaeHre B JaHHOM
OTHOIICHWHU. MaciTal, mpormopItusl.
[TonsiTue npoueHTa. Berancnenue
MPOIICHTA OT BEJIMYUHBI U
BEJIMYMHBI 110 €€ MPOIIEHTY.
Pemienue TekcTOBBIX 3a1a4,

coJiep Kalux JpoOu U MPOLEHTHI.
[IpakTnueckas padora «OTHOIIEHNE
JUTMHBI OKPYKHOCTH K €€ JHaMeTpy»

CpaBHUBATH U yIOPSIIOYNBATEH APOOH, BEIOMPATH CIIOCOO CpaBHEHUS TPOOEH.
IIpencraBiare necsiTHYHbIE APOOH B BUAE OOBIKHOBEHHBIX Opo0eil n
OOBIKHOBEHHBIC B BHJIE JIECATUYHBIX, UCIIOIB30BaTh YKBUBAJICHTHBIC
MpeCTaBICHUs JPOOHBIX YKMCEN MPU UX CPABHEHUH, TIPY BHIYHCICHUSIX.
Hcnonb30BaTh AecATHUHBIE IpoOU NP peoOpa3oBaHUU BEITUYUH B
METPUYECKOU CHCTEME MEP.

BrimonHsaTh apupmMeTrnyeckne 1eHCTBUS C OOLIKHOBEHHBIMHU U JICCATHYHBIMU
JIPOOSIMH.

BbruucnsaTs 3Ha4eHUS BBIPAXKEHUI, COAEp)KaIINX OOBIKHOBEHHBIE U IECSITUYHBIC
JpoOH, BBIMIOJHSATH TPeoOpa3oBaHus APOOEi, BHIOMPATh CIIOCO0, IPUMEHSTh
CBOIICTBa apu(PMETUIECKUX ACUCTBUHN IS pallMOHAIN3AINH BEIYHCICHAN.
CocTaBiIsITh OTHOIICHUS U IPOTIOPIIH, HAXOJUTH OTHOLIEHUE BEIUYHH, JIEJIUTh
BEJINYHMHY B JIAHHOM OTHOIICHUH. HaxoUTh 3KCIIEPUMEHTAIBHBIM Ty TEM
OTHOIIECHUS JJTUHBI OKPYKHOCTH K €€ THaMeTpy.

WnTepnpeTrnpoBaTh MaciTad Kak OTHOIICHUE BETUYNH, HAXOIUTh MacIuTad
TUIaHa, KapThl U BBIYHUCIIATH PACCTOSIHUS, HCIONB3Ys MacIiTao.

OOBSICHATH, UTO TAKOE MPOIICHT, YIOTPEOIATH 000POTHI PEUYHU CO CJIOBOM
«TIPOLEHT». BrIpaskaTh MPOLIEHTHI B IPOOSX U APOOH B IPOLIEHTAX, OTHOLICHUE
JIBYX BEJIMYHMH B IPOLICHTAX.

BBIYHCIATE MPOLEHT OT YHCIa M YHUCIIO TO €ro MPOIeHTy. OKpyriasTh ApodH u
HPOLCHTHI, HAXOUTH MPUOIMKESHUS YHCEIT.

Pemrate 3a1aun Ha 4acTH, NPOLEHTHI, IPONOPLMH, HA HAXOXKICHUE IpoOU
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(porieHTa) OT BEMUYMHBI M BEJIMUYHMHEI 10 €€ Ipo0u (IIPOIIEHTY), Apobu
(mporteHTa), KOTOPBIN COCTABIIAET OJJHA BeTMINHA OT Apyroi. [lpuBoants,
pa30upaTh, OICHUBATH PA3JIMYHBIC PEIICHUS, 3AITUCH

pelIeHni TEKCTOBBIX 3a/1a4. M3Binekars nH(GOPMAIHIO U3 TaOJIUIl ¥ THarpamM,
WHTEPIPETUPOBATH TaOIMIHBIE JAHHBIE.

Harmsignasa
TeOMeTpHS.
CrepeomeTpus (6
JacoB)

OceBast cummeTpus. Llentpanbuas
CUMMETpHSL.

ITocTpoenne cuMMETPUYHBIX
(uryp.

[Ipaktuueckas padbora «OceBas
CUMMETPUSI».

CuMMeTpus B IPOCTPAHCTBE

PacrniozHaBath Ha yepTexax v H300paKCHUAX, N300pakaTh OT PYKH, CTPOUTH C
MOMOIIBI0 HHCTPYMEHTOB (QUTYDPY (OTPE30K, JIOMaHYI0, TPEYTOIbHUK,
IPAMOYTOJIbHUK, OKPY>KHOCTb), CAMMETPUUYHYIO JaHHON OTHOCHUTEJIBHO IPSMOH,
TOYKH.

Haxoauts nmpuMepsl CAMMETPHH B OKpY KarolieM Mupe. MoaenupoBaTh U3
Oymaru n1Be GUrypbl, CHMMETPUYHbIE OTHOCUTEIILHO NPSIMOIl; KOHCTPYHUPOBATh
reoMeTprUYecKre KOH(DUTYPaLIUH, UCTIONB3YsI CBOMCTBO CUMMETPHUH, B TOM YHCIIE
C TIOMOIIIBIO ITU(POBBIX PECYPCOB.

HccnenoBath CBOHCTBA U3yYEHHBIX (PHUTYD, CBSI3AHHBIE C CHMMETPHEH,
UCTIONB3Ysl OKCIIEPUMEHT, HAOJII0AeHUE, MOJCTTMPOBaHUE.

OO00CHOBBIBATH, OMPOBEPTaTh C MOMOIIBI0 KOHTPIIPUMEPOB YTBEPIKICHUS O
CUMMETpPUH QUTYD.

Bripaxkenus c
OykBamu (6 yacoB)

[Ipumenenune OyKB AJIs1 3aITUCH
MAaTEMaTUYECKUX BbIPAXKEHUN U
npeJoxkeHuil. bykBeHHbIE
BBIPKCHUS U YUCIIOBEIE
MOJCTaHOBKH.

BykBeHHBIE paBeHCTBA, HAXOXKICHHUE
HEHU3BECTHOI'O KOMIIOHCHTA.
DopMynbl

Hcnonb30BaTh OYKBbI U1l 0003HAUYEHUS YHCEN, P 3alIUCH MAaTEMaTHUECKUX
YTBEP)KICHUH, COCTaBIISATh OYKBEHHBIE BBIPAXKECHUS 110 YCIOBHIO 3a7a4H.
HcenenoBarh HECIIOKHBIE YHCIIOBBIE 3aKOHOMEPHOCTH,

WCTIOJIB30BaTh OYKBBI JJIsl X 3aMMCH. BEIYUCISATE YHCIOBOE 3HAUCHHE
OYKBEHHOT'O BBIPKCHUS MIPH 33JJaHHBIX 3HAYCHUSIX OYKB.

3anuceiBaTh (HOPMYIIBL: IEPUMETPA U TUIOMIAIN MPSIMOYTOIBHUKA, KBaJIpaTa;
JUIMHBI OKPY’KHOCTH, IJIOIIAU KPYTa; BBIIOJIHATE BEIYACIEHUS 110 3TUM
¢dopmynam. CocTaBisTh (OPMYIIBI, BEIPAKAIOIINE 3aBUCUMOCTH

MEXly BEIMIMHAMU: CKOPOCTb, BPEMs, PACCTOSIHHE; LIEHa, KOJINYECTBO,
CTOMMOCTb; TPOM3BOJUTEIBHOCTD, BpeMsl, 00bEM pabOThI; BHIMOIHSATH
BBIYUCIICHHS TI0 3TUM (popMyTam.

HaxonuTh HeM3BECTHBI KOMIOHEHT apu(METHUECKOTO AEUCTBHS

Harmsinnasa
reomerpust. urypsl
Ha 11ockocTH (14
4acoB)

YeThIpEXYTroJbHUK, IPUMEDPHI
YETBIPEXYrOJbHUKOB. [Ipsimo-
YTOJIBHUK, KBaJpaT: CBOMCTBA
CTOPOH, YIJIOB, TUaroHajei.
Nsmepenue yrios. Buaesl
TPEYTOJIHHHUKOB.

[lepumeTp MHOTOYTrOJIBHHKA.
[Tnomanek ¢purypsl. opmyiisl
MepUMeTpa U IUIOIAIH MPSIMO-
yronbHuKa. [Ipubnmkénnoe

N306paxaTh Ha HETMHOBAHHOW M KJIETYaTON Oymare ¢ HCIOJIb30BaHUEM
4epTEKHBIX MHCTPYMEHTOB YETHIPEXYTOIBHUKH C 33JaHHBIMIA CBOMCTBAMHU: C
NapauIeIbHBIMU, IEPIIEHINKYIIAPHBIMHU, PaBHBIMU CTOPOHAMM, MIPSIMBIMHU
yIJ1aMu | Ap., paBHOOEAPEHHBINH TPEYTOJIbHUK.

[IpemaraTs 1 00CYKIaTh CIIOCOOBI, AITOPUTMBI TIOCTPOCHUS.

HccnenoBath, MCTIONB3ys HKCIIEPUMEHT, HAOIIIOICHIE, MOJIETUPOBAHNE,
CBOWCTBA MPSIMOYTOJIFHUKA, KBaJpaTa, pa30MBaTh Ha TPEYTOJIBbHUKH.
O060CHOBBIBaTh, ONPOBEPraTh C IOMOILBI0 KOHTPIIPUMEPOB YTBEPXKIECHHUS O
IPSIMOYTOJILHUKE, KBaAPaTe, PACIIO3HABATh BEPHBIC U HEBEPHBIC YTBEP KICHUS.
W3MepsTh U CTPOUTH C TOMOILBIO TPAHCIIOPTUPA YIIIBI, B TOM YHCIIE B
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HM3MEepEeHHE IO Uryp.
[Ipaxtrueckas padora «Ilmomanb
Kpyra

MHOT'OYTOJIbHUKE, CPABHUBATH YIJIbl; PACIIO3HABAThH OCTPhIE, IIPSIMBIE, TYTIBIE,
Pa3BEPHYTHIE YIJIBL.

PacnioznaBath, H300pakaTh OCTPOYTOJIBHBIN, IPSIMOYTOJIBHBIN, TYHOYTOJIbHBIMH,
paBHOOEAPEHHBIN, PABHOCTOPOHHUAN TPEYTOIbHUKH.

BrluncasTe nepuMeTp MHOTOYIOJIbHUKA, IJIOMAb MHOTOYTOJIbHUKA
pa3OueHreM Ha MpsSMOYTOJILHUKH, Ha PaBHBIC (PUTYPHI, UCIIONb30BaTh
METPUYECKUE ETUHUIIBI U3MEPEHUS IIUHBI U Iomanu. Mcnonb3oBath
MpuOMIKEHHOE U3MEPEHNe IJTHH U TUTOIIael Ha KieTdaroit Oymare,
npuOIMKEHHOE U3MEPEHHUE JITMHBI OKPY)KHOCTH, TUIOIAAN Kpyra

ITonoxurenbHblEe U
OTpHIIATEIHHEIS
gucia (40 yacoB)

Lenbie yucna. Monynp yucna,
FEOMETPUYECKasl HHTEPHpETalUs
MoAyJsl. HUCIOBBIE TPOMEKYTKHU.
[TonoxuTenpHBIC U OTPUIIATEIIBHBIC
yucia. CpaBHEHHE MOJOXKUTEIBHBIX
U OTPULIATEIBHBIX YHCEIL
ApudmeTnyeckue AeHCTBUS C
TIOJIOKUTEIBHBIMU U
OTpULIATEIbHBIMH YUCIAMH.
PeieHue TekCTOBBIX 3a1a4

[IpuBOIUTE NpUMEPHI UCTIOIB30BAaHUA B PEAIBHOM JKU3HU MOJOKUTEIIBHBIX U
OTPHUIATENHHBIX YuCell. M300paXkaTh emble Yrcia, MOJ0KUTENEHBIE U
OTPULIATETILHBIC YMCIIa TOUKAMU Ha YACJIOBOU MPSIMOIA, HCIIONb30BATh YHCIOBYIO
MPSMYIO 1JI1 CPaBHEHUS YHCETL.

IIpuMeHsTs nIpaBuiIa CpaBHEHUS, YIIOPSA0YUBATh LENbIE YHUCIIA; HAXOUTh
MOAYJb YHCIIA.

q)OpMy.]]I/IpOBaTI) ImpaBuJia BBIYHUCIICHUSA C MMOJIOKUTCIBHBIMU U OTPpULATCIIbHBIMHU
qyucCjiaMH, HaXOJUTh 3HAYCHUS YU CIIOBBIX Bblpa)KeHHﬁ, CoAcpKalux I[CP'ICTBHH C
MOJIOKUTENIBHBIMU U OTPULATEIbHBIMUA YUCIIAMH.

[IpuMeHATH CBOWMCTBA CIIOKEHUS M1 YMHOXKEHHS IS TPE0Opa3OBaHUSI CYMM H
MIPOU3BEAEHUMH.

IIpencraBnenue
JTAaHHBIX (6 YacoB)

[IpsimoyronbHas cucTeMa KOOpaIuHaT
Ha miockoctu. KoopauHatel TOUKH

Ha IIJIOCKOCTH, a6cu1/1cca " OpAuHarTa.

Cronbuatsie U KPyroBble
JUarpaMmsl.

[IpakTuueckas padora «lloctpoenne
JldarpaMm».

Pemenne TeKCTOBBIX 3a4a4,
colepKallux JaHHbIE, IPECTaB-
JIEHHBIE B Ta0/IMIIaX ¥ Ha
JlrarpaMmax

OOBACHSTH M WLTIOCTPUPOBATH MMOHATHE MTPSIMOYTOJILHOW CHCTEMBI KOOpPIWHAT
Ha TTOCKOCTH, HCIIOJIb30BaTh TEPMHUHOJIOTHIO; CTPOUTh Ha KOOPAMHATHOM
TUTOCKOCTH TOYKH U (GUTYPHI 110 33IaHHBIM KOOpPIWHATAM, HAaXOIUTh
KOOPJIHMHATHI TOYEK.

YuraTh CTONOUATHIE U KPYTOBBIE IHArPaMMbl; HHTEPIIPETUPOBATH aHHBIC,
CTPOUTH CTOJIOYATHIE AUArPaMMBI.

Hcnonb3oBaTh HHPOPMAIHIO, IPEACTABICHHYIO B TA0ONHIIAX, Ha JHarpaMmax
JUISL peLIEHUs] TEKCTOBBIX 33/1a4 U 3a7a4 U3 peanbHON KU3HU

Harnsaonas
reoMeTpusi. Durypsl
B IPOCTPAHCTBE

(9 gacoB)

[IpsaMoyronbHBIN Napauienenune],
Ky0, mpu3Ma, nupamua, KOHyc,
LHUIMHID, 1ap u cdepa.
N300paxeHne mpoCTPpaHCTBEHHBIX
¢uryp. [Ipumeps! pa3BEpToK
MHOT'OI'PaHHUKOB, IIWJINHJPA U
KOHYca.

[Ipaktuueckas padbota «Coznanue

Pacnio3naBaTh Ha yepTeKax, pUCyHKaX, OMUCHIBATh MUPAMULY, IPU3MY,
MWIMHIP, KOHYC, Map, N300paxkaTh UX OT PyKH, MOACITUPOBAThH 13 Oymary,
MJIACTHJIMHA, TIPOBOJIOKH | Jp. [IpUBOIUTE IpUMEpPHI 00BEKTOB OKPYKAIOIIETO
MUpa, UMEIOIUX (OPMBI HA3BaHHBIX Tell.

Hcnonp3oBaTh TEPMUHOJIOTHIO: BEPIIUHA, peOpO, TPaHb, OCHOBAHHUE, BBICOTA,
paaudyc u JuaMeTp, pa3BEpTKa.

W3ydats, HCTIONB3ys IKCIIEPUMEHT, HAOII0IeHIEe, M3MEPEHNE, MOIETTUPOBAHIE,
B TOM YHCJIC KOMIIBIOTEPHOE, K OMUCHIBATh CBOMCTBA HA3BAaHHBIX TEJI, BHISIBISITH
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MOJIeNIel MPOCTPAHCTBEHHBIX
buryp».

ITousiTre 006EMa; € UHULIEI
mMepenust 00pémMa. O0BEM
IPSAMOYTOJIBHOTO NapalIeICUIIe A,
Ky0a, popmynsl 00bEMa

CXOJICTBA U PA3IMUMsI: MEXY THPAMUION H IPU3MON; MY IIMIUHAPOM,
KOHYCOM H IIIapOM.

Pacnio3naBath pa3BEépTKH napayuienenunena, Kyoa, mpu3Mbl, MUPaMUJIbI, KOHYCA,
MUITMHIPA; KOHCTPYHPOBATH IAHHBIE Tella U3 Pa3BEPTOK, CO31aBATh HX MOJICIIH.
CoznmaBaTh MOZETH POCTPAHCTBEHHBIX GUTYp (U3 Oymaru, mMpoBOJIOKH,
TUTACTUJIMHA U JIP.)

W3mMepsaTh Ha MOJENSIX: ATUHBI pE0ep MHOTOTPaHHUKOB, TUAMETP MIapa.
BeiBoguth hopmyity 00bEMa IPSIMOYTOIBLHOTO MapasliesICIHITea.

BeraucnsaTs mo popmynaM: 00bEM IPSAMOYTOIBHOTO Mapalielienunena, Kyoa;
WCIIOJIb30BaTh CUHUIIBI H3MEPEHUS 00bEMA; BEIUUCIIATE 00BEMBI TEl,
COCTABJICHHBIX M3 KY0OOB, MapaslielICIUIEIOB; PEIaTh 3374 ¢ PEaTbHBIMU
JIAHHBIMU.

IToBTOpeHue.
O0o00meHue.
CucremaTu3anus
(20 gacoB)

IToBTOpEHKE OCHOBHBIX MOHATHUM
1 METOJIOB KypcoB 5 U 6 KJIaccos,
0000I1IEHHE U CHCTEMATH3AIUA
3HAHUN

Boeruncnsth 3Ha4eHYsI BBIpAXKEHUH, COACPKAIIMX HATypajbHbIE, LIENbIE,
MOJIOXKHUTENBHBIC U OTPHULIATEIBHBIE YMCTIa, OOBIKHOBEHHBIE M JCCATHYHBIC
IpoOu, BBIIOIHATH IPEOOPa30BaHMS YHUCEI U BBIPAXKECHUH.

BriOupath crioco0 cpaBHEHUS YUCeN, BEIYUCICHUH, TPUMEHSTH CBOWCTBA
apu(MeTHYECKUX JEHCTBUMA ISl pallIOHATN3AINN BEIYHCICHHH.

Pemats 3amaun u3 peaabHON )KU3HH, IPUMEHATh MATEMaTHUECKHE 3HAHUS JUIS
pelIeHus 33134 U3 IPYruX IpeaMeETOB.

Pemrath 3a1aun pazHbIMHU crioco0amMu, CpaBHUBATH, BEIOUPATh CITOCOOBI PElIeHuUs
3a/1a4M.

33




PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «AJITEBPA. 7-9 KJITIACCbI

HEJIN U3YUEHUA YUEBHOI'O KYPCA
Anrebpa sBISE€TCS OOHUM M3 OMOPHBIX KYPCOB OCHOBHOW IIIKOJIBI: OHA OOECIIeYMBAECT
M3YUYCHHE JPYTUX TUCLUMIUIMH, KaK €CTECTBEHHO-HAYYHOIO, TaK U TYMaHUTAPHOTO IUKJIIOB,
e€ OCBOCHHE HEOOXOIUMO ISl MPOJOJDKEHUs O0Opa3oBaHMs M B IOBCEIHEBHOW >KU3HMU.
PazButre y oOywaromuxcsi Hay4YHBIX MPEACTABICHUN O TPOUCXOXKICHUW M CYIIHOCTH
anredpandeckux adCTpakiuid, croco0e OTPAKEHUS MATEMAaTUYECKON HAyKoil SIBICHUU U
IIPOLIECCOB B MPHUPOJE M OOIIECTBE, POJIM MATEMAaTUYECKOIO0 MOJICIUPOBAHUS B HAYYHOM
MO3HAHUW W B TPAKTHKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U
KaueCTB MBIIUJICHUS, HEOOXOAUMBIX IS aIalTallid B COBPEMEHHOM IU(pOoBOM 0OIIECTBE.
N3ydenune anreOpbl €CTECTBEHHBIM OOpa3oM OOECIEUMBAET PAa3BUTHE yYMEHUs HAOJI0IATh,
CpaBHMBATh, HAXOJIUTh 3aKOHOMEPHOCTHU, TPeOYeT KPUTUUYHOCTU MBIIUICHUS, CIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JCHCTBUS M  BBIBOJBI, (HOPMYJIUPOBATH
yTBepxkaeHus. OcBoeHue Kypca anreOpbsl 00ecrneunBaeT pa3BUTUE JTOTMUECKOTO MBIIUICHUS
0Oy4Jaronuxcsi: OHU UCIOJIB3YIOT JIeTyKTUBHBIC U MHAYKTHUBHBIE PACCyXJIEHUS, 0000IIeHIEe
M KOHKpeTu3aluio, aldcTparupoBaHue U aHanoruto. OOydeHue anreOpe mnpesanonaraet
3HAYUTEIBHBIT  O00BEM  CAMOCTOSITENILHOM  JIEATENIBHOCTH  OOYyYalolMXCs, TMOITOMY
CaMOCTOSATENIbHOE PEIICHHWE 3a/Jad EeCTECTBEHHBIM 00pa3oM SBISIETCS peau3alueit
NEATEeIbHOCTHOTO MPUHIIMIIA O0yYEHUS.

B cTpyktype mporpammbl yueOHOTro Kypca «Airedpa» OCHOBHOE MECTO 3aHMMAIOT
coJiepKaTeIbHO-METOAMUeCKre JMHUM: «Uucima ©  BeUKMCIEHUS»; «Anredpandeckue
BBIpaXEHUs»; «YpaBHEHUs U HepaBeHCTBaY; «DyHkiun». Kaxaas u3 3Tux cojepxkaTeabHO-
METOJUYECKUX JIMHUN pa3BUBAETCS Ha MPOTHKEHUM TPEX JET U3YYEHHs Kypca,
€CTEeCTBEHHBIM 00pa3oM MeperieTasch U B3aUMOACHCTBYS C IPYTUMU €ro JuHusMu. B xoze
M3yUCHHS Kypca OOYy4YarIUMCS TMPUXOJUTCS JIOTUUECKH PacCyXkJaTh, HCIIOIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN 3bIK. ConepkaHve JTMHUM «YHClia U BBIYUCICHUS» CIIYKUT
OCHOBOM Il  JadbHEWINEr0 W3yYEeHHs] MAaTeMaTHUKH, CIOCOOCTBYET pPa3BUTHIO Y
OoOy4Jaronmuxcst  JIOTMYECKOTO  MBINUICHHS, (OPMUPOBAHUIO YMEHHUS  TOJIb30BAThCS
AMTOPUTMAMH, a TakXKe MPUOOPETECHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JIJIs
MOBCEIHEBHON >KU3HM. Pa3BuUTHE MNOHATHS O 4YHCJIE B OCHOBHOM IIIKOJE€ CBS3aHO C

palMOHAIIBHBIMA ¥ HMPPAIMOHATBHBIMUA YHCJIaMH, (HOPMUPOBAHHEM TMPEACTABICHUN O
34



JNEUCTBUTEILHOM 4YHCIIE. 3aBEpUIEHUE OCBOECHHS YHUCJIOBOW JIMHUMA OTHECEHO K CTaplIeMy
3BeHy 00111er0 00pa3oBaHus.

AnreOpa JE€MOHCTPHPYET 3HAUYEHHE MATEMaTUKH KaK S3bIKa JUJIl IOCTPOCHHUS
MaTE€MaTUYECKUX MOJENEH, ONMHUCAaHMs MPOLECCOB U SBICHUN peasibHOro mupa. B 3amaum
oOydeHusi anreOpe BXOAST TaKKe JalIbHEWIlee pa3BUTHUE AJTOPUTMUYECKOTO MBIILICHUS,
HEO0OXOMMOT0, B YaCTHOCTH, JIJIl OCBOEHUSI Kypca MH()OPMATUKH, U OBJIAJICHUE HABBIKAMHU
NEAYKTUBHBIX paccyxaeHuil. IIpeoOpazoBaHrne CUMBOJBHBIX (OPM BHOCUT CBOU
cnenudUUecKkrii BKJIAJ, B Pa3BUTHUE BOOOPAKEHHUS, CIIOCOOHOCTEH K MaTeMaTUYECKOMY
TBOPYECTBY.

MECTO YUYEBHOI'O KYPCA B YUEGHOM IIUJIAHE
CornacHo yueOHOMY TUTaHy B 7—9 Kjaccax u3ydaercst yueOHbI Kypc «Anredpay», KOTOPbII
BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3lieNibl coiepkaHus: «Yucia W BBIYHUCICHUSY,
«Anrebpanyeckue BhIpAXKEHUN», « Y paBHEHUS U HEPABEHCTBA», « DYHKIIUM.

VYu4eOHbIil MIaH Ha W3y4yeHue anreOpsl B 7—9 Kiaccax OTBOJUT HE MEHee 3 yueOHbIX
4acoB B HEJENIO B TEUEHHE KAXKIOro roja o0ydeHus, BCETo 3a TPU roja oOydeHUs — He
MeHee 306 yueOHBIX YacoB.

COIEPXAHUWE YYEBHOI'O KYPCA (110 TOIAM OBYYEHU )
7 kJacc
Yucna u éviuucnenusn

PanmonasnsHbIe yncia.

JlpoOGu OOBIKHOBEHHBIC W JACCATHUYHBIC, MEPEX0]] OT OJHON (OpMBI 3amucu apodeit k
apyroii. IloHsiTue palMOHANBHOTO YMCIA, 3alHCh, CpPaBHEHHE, YHOPSI0YMBAHUE
paIlMOHABHBIX YKCeNl. ApudMeTnuecKue ACHCTBUS C pallMOHAIBHBIMU unciIamMu. Pemienue
3a/1a4 U3 peayibHOM MPAKTUKU HA YaCTH, Ha JPOOHU.

CreneHnb ¢ HaTypajbHBIM IOKa3aTEJeM: OIpeAelieHne, Ipeo0pa3oBaHue BhIPAKEHUN
Ha OCHOBE OIPEICTICHHUS], 3aUCh OOJBIINX YUCE.

[IporeHThI, 3amuch MOPOILIEHTOB B BHUAEC ApoOU M JIpoOM B BHUIE MNPOILIEHTOB. Tpu
OCHOBHBIE 33J1a4¥ Ha MPOLEHTHI, PEIICHUE 3a/1a4 U3 PEAIbHOW MPAKTUKH.

[IpuMeHeHne NPU3HAKOB JEIUMOCTH, PA3JI0KEHUE HA MHOXHUTEIM HaTypalbHbBIX
YHCEel.

Peanbnbie 3daBUCHUMOCTH, B TOM YHUCJIC IIpAMas U 06paTHa$1 IMPOMMOPLHHUOHAIIBHOCTH.
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Anzebpauueckue eviparicenus

[lepemMeHHBIE, YUCIOBOE 3HAYECHHE BBIPAXKEHHUS C TMepeMeHHO. [lomycTumeblie
3HaUYE€HHUA NepeMeHHbIX. lIpencraBineHue 3aBUCHMOCTHM MEXAY BEJIMYMHAMH B BUJE
dbopmyibl. Beraucienus o gopmynam.

[IpeoOpa3zoBanue OYKBEHHBIX BBIPAKEHUN, TOXKICCTBEHHO pABHBIC BbIPAXKECHMUS,
npaBuia MpeoOpa3oBaHUsl CYMM UM TPOU3BEACHUM, MpPaBHJIA PACKPBITUA CKOOOK U
pUBEACHUS TOJIOOHBIX ClIaracMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OpHounensl W MHOrowieHbl. CreneHb MHorowieHa. CllOXKeHUe, BBIYUTAHHUE,
YMHOKE€HHE MHOTIOWICHOB. POpMysbl COKpAIIEHHOTO YMHOXEHHUS: KBaJApaT CyMMBl U
KBagpaT pasHocTu. Popmysia pasHOCTH KBaAparoB. Pa3nokeHWe MHOTOWICHOB Ha
MHOKHUTEIIH.

Ypaeuenusa

VYpaBHEeHHE, KOpPEHb  YpaBHEHHMs, TMpaBwia  MNpeoOpa3oBaHUs  ypaBHEHMS,
PaBHOCWJIBHOCTh YPaBHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOW MEPEMEHHOM, YMCIO KOPHEW JIMHEMHOTO YpPaBHEHUS,
pelIeHNnEe JUHEWHBIX ypaBHEHUM. COCTaBIIEHHME YPAaBHEHUU IO YCJIOBHUIO 3ajayu. Pemenue
TEKCTOBBIX 33/1a4 C IOMOIIBI YPABHEHUIA.

JluneiiHoe ypaBHEHHE C JBYyMsI IMEpEMEHHbIMU M ero rpadguk. Cucrema IByX
JUHEHHBIX ypaBHEHUW C ABYyMs TepeMeHHbIMH. PelieHuwe cucteMm ypaBHEHUN CIIOCOOOM
MOACTAaHOBKU. [IprMephl peleHns TEKCTOBBIX 334 C IOMOIIBI CUCTEM YPAaBHEHUIA.
Koopounamut u zpaguxu. @Pynkyuu

Koopannara Touky Ha npsMon. YucinoBble npoMexyTKU. PaccTosiHue Mexay nByMms
TOYKAMHU KOOPAUHATHOMN MPSIMOM.

[IpsimoyronbHas cucrema koopauHat, ocu OX u Oy. Abciucca U opAMHATA TOYKU Ha
KOOpJIUHATHOM TuIocKocTH. [Ipumeps rpadukoB, 3amanubix Gopmynamu. Urenne rpadukoB
pEabHBIX 3aBUCUMOCTEM.

[Tonsitue pynkmuu. 'paduk dbyakmun. ColictBa dyHkiuid. Jluneiinas ¢pyHkims, eé
rpaduk. I'paduk bynkuuu y = |x|. ['padudeckoe perenne TMHERHBIX YPaBHEHUH U CHCTEM

JIMHENHBIX YPaBHEHUM.
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8 ki1ace
Yucna u éviuucnenun

KBanpatusiit kopenp u3 umcna. [lonarue o0 uppanuoHaabHOM uucie. JlecsTHuHbIe
npUOIIKEHUS UppalMoOHANbHBIX yncen. CBoHcTBa apu(MEeTHIECKUX KBaIPATHBIX KOpHEH U
UX TpUMEHEHHE K TNPeoOpa3oBaHUIO UHCIOBBIX BBIPAKEHUHW U BBIYUCICHUSIM.
JlercTBUTENBHBIC YUCIIA.

Crenens ¢ 1enpIM IOKa3aTeneM U €€ cBoricTBa. CTaHaapTHas 3alUCh YUCIa.
Ancebpauueckue gviparccenus

KBazpaTHbIi TpEXUIIEH; PA3JIOKEHNE KBAIPATHOTO TPEXWICHA HA MHOKHUTENH.

AnrebOpandeckas J1poOb. OCHOBHOE CBOWMCTBO anreOpanyeckor npodu. CloxeHue,
BBIYMTAHUE, YMHOKEHUE, JIeJIeHUe anreOpandyeckux apoOei. PanuoHanbHble BBIPAKEHUS U
UX MpeoOpa3oBaHUE.

Ypasenenua u nepasencmea

KBagpatHoe ypaBHeHUe, popMysia KOpHEN KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHEHMId, CBOASIIMXCA K JIMHEHMHBIM W KBaapaTHeIM. [Ipocreiimive npoOHO
palMOHAJIBHBIE YPABHEHHS.

['padrueckass umHTEpnperanus ypaBHEHUHM C JABYMs TMEPEMEHHbIMHU M CHCTEM
JIMHEMHBIX YPaBHEHUU C JIBYMS IE€pEMEHHBIMU. [IpuMepbl pelieHusi CUCTEM HEJTUHEUHBIX
YpaBHEHUH C IBYMsI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3aj1a4u alredpandeckum crnocooom.

HucnoBele HEpaBEHCTBA M MX CBOWCTBA. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCHMIBHOCTP HEpaBeHCTB. JIMHEHHBIE HEpaBEHCTBA C OJHOM MepeMeHHOM. CucTeMbl
JINHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.

Dynukyuu

[Tonsitue Qynkuu. OO6macTh onpeneraeHUuss U MHOXKECTBO 3HAYeHUN (DYyHKIUH.
Crioco6nl 3aanust GyHKITHI.

I'padux dynkuuu. Yrenue cBoicTB PpyHkimu no e€ rpaduxy. I[Ipumepsl rpadukos
GyHKIU, OTpa)karoUINX peabHbIE MPOLECCHI.

OyHKINMY, OMUCHIBAIOUINE MPSAMYI0 M OOPAaTHYIO NPONOPLUOHATIBHBIE 3aBUCHUMOCTH,
ux rpadpuxn. ynxmn y = x2,y = x3,y = Vx,y = |x|. I'paduueckoe penrenue ypaBHeHHit

Y CUCTEM YpPaBHEHMUM.
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9 k1acc
Yucna u éviuucnenun

JlencTBUTENbHBIC YMCTIa

PanmonanbpHble 4ucia, HppalMOHAIBHBIE YKCIA, KOHEUHbIE M OECKOHEUYHBIE
JeCATUYHBbIE JIpoOu. MHOXECTBO JIEWCTBUTENIbHBIX YHCEI; JEHCTBUTENbHbIE 4YMCIA Kak
OeCKOHEUYHBbIE JIeCATHUYHbIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOXECTBOM  JICWCTBUTEIBHBIX YHCE M  KOOpAMHATHOM  mpsamoi. CpaBHEHHE
JEUCTBUTEIBHBIX YUCEll, apu(METUYECKUE NEHCTBUS C EHCTBUTEIbHBIMU YU CIAMHU.

Pa3mepsl 00BEKTOB OKPYKAIOIIETO MHUPA, JUIMTEIBHOCTh MPOLECCOB B OKPYXKAIOIIEM
mupe. [IpubmmkéHHoe 3HaYeHHE BETUYHMHBI, TOYHOCTh MpUOIKeHHUs. OKpYTJICHHE YHCEll.
[Iprkuaka u OLEHKA PE3yIbTATOB BBIYMCICHUMN.

Ypasénenua u nepasencmea

JIunentHoe ypaBHeHue. Penienne ypaBHEHUN, CBOISIUXCA K TUHEUHBIM.

KBanparHoe ypaBHeHue. PelieHue ypaBHEHHH, CBOASIIUMXCA K KBaJIPATHBIM.
buksanpatHoe ypaBHenue. [Ipumepsl pemieHns: ypaBHEHUNW TPETbEU U YETBEPTOU CTEIICHEN
PA3JI0KEHUEM HAa MHOKHUTEIIH.

Pemenue qpoOHO-paliuOHAIbHBIX YPaBHEHUH.

Pemenue TeKCTOBBIX 3a/1a4 aareOpandeckuM METOIOM.

CucTeMbl ypaBHEHUH.

VYpaBHeHue ¢ IByMsl IEPEMEHHBIMU U €ro rpaduk. Pemenne cucteM ABYX JIMHEHHBIX
YPaBHEHHU C IByMs IIEpEMEHHbIMHU. PenieHne cucTteM ABYX YpPaBHEHHM, OJHO U3 KOTOPBIX
JUHENHOE, a IPyroe — BTOPOU cTeneHu. I'paduyeckas UHTEpIpeTaLis CUCTEMbI YpaBHEHUN
C ABYMsI IIEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YuciioBble HEPABEHCTBA U MX CBOMCTBA. PelieHWE JTMHEMHBIX HEPABEHCTB C OIJHOU
MIEpEMEHHON. Pelenne cucrteM JNMHEWHBIX HEPABEHCTB C OJHOW nepeMeHHou. KBaapaTtHbie
HepaBeHCTBA. ['paduueckass MHTEpIpeTalnsi HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMU.

Dynukyuu
KBanpatnunas ¢yukius, e€ rpaduxk u cpoiictBa. [lapabomna, KoopAMHATEI BEPUINHBI

napaboJIbl, 0Ch CAMMETPHUH MapaOOJIBI.
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I'paduxu pynkumii: y = kx,y = kx + b,y = S,y = x3,y = |x| u ux cBoiicTsa.
Yucnoewvie nocnedosamenvHocmu

[loHsiTHE  4YMCIIOBOM  MOCHEAOBATENBHOCTU.  3a/JlaHUE  IOCJIEI0BATEIbHOCTH
peKyppeHTHOH hopMyIioi u GopMysIoil N-To WiIeHa.

Apudmernueckass u reoMmerpuueckas mporpeccur. DopMynbl  N-ro  4ieHa
apu(pMeTUYECKON U TeOMETPUUECKON MPOTPECCHIA, CyMMBI TIEPBBIX N UJICHOB.

N300pakeHne 4ieHOB apu(PpMeTHIEeCKON U reOMETPUUYECKON MPOTrPecCuil TOUKaMH Ha

KOOPJIMHATHOM TUIOCKOCTH. JIMHEMHBIN U SKCIIOHEHIUAIBHBIN poCT. CIOXKHBIE POIEHTHI.

[IJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATBI OCBOEHU S IIPUMEPHON
PABOYEU ITPOI'PAMMBI KYPCA (ITO TOJJAM OBYUYEHUS)
OcBoenue yueOHOro Kypca «Ayredpa» Ha ypoBHE OCHOBHOT'O 00IIEro 00pa3oBaHus JOJIKHO
o0ecreunBaTh JOCTHKEHHUE CIACAYIONINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:
7 KJacc
Yucna u eéviuucnenusn

e BrImonHATh, coYeTasi YCTHbIC U MMChMEHHBIC MPUEMBI, apuPMEeTHIECKUe TEHCTBUS C
paroHaIbHBIMU YHCTIAMHU.

e HaxonuTth 3HaUYCHUS YUCIIOBBIX BBIPAXKEHUHN; TPUMEHSITH Pa3HOOOPa3HbIE CIIOCOOBI U
NpUEMBI BBIYUCIICHUS 3HAYCHUH JPOOHBIX BBIPAKECHUMN, COAEPKAIINX OOBIKHOBEHHBIC
U J€CATUYHbIE APOOH.

o [lepexomuts OT opHONW (GOPMBI 3amMUCH YKCENT K Jpyro (mpeoOpa3oBBIBATH
JECSITUUHYIO Ap0Ob B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YaCTHOCTH B
OECKOHEUHYIO JIECSITUIHYIO JPOOB).

e (CpaBHHBATH U YNOPSAAOYNBATH PAIMOHAIBHBIC YHCIIA.

e OKpyIATh YuCha.

e BEHIMONHATH TPUKHUIKY € OIEHKY pe3yibTaTa BBIUMCICHHWHA, OIICHKY 3HaYeHHM
YHUCJIOBBIX BBIPAKCHUH.

¢ BrImoaHATE AEUCTBUS CO CTETICHIMU C HATYPAIbHBIMU ITOKA3aTEISIMHU.

L HpI/IMeHHTI) IMPU3HAKU ACIIMMOCTH, PA3JIOKCHHUC HAa MHOKHUTCIIN HATYPAJIbHBIX YU CCII.
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Pemats IMPAKTHUKO-OPUCHTHUPOBAHHBIC 3aJ1a4H, CBA3AHHBLIC C OTHOHICHHUCM BCJIMYHH,
MMPONOPHUOHAJIBHOCTBO BCJIMYMH, IIPOLHCHTAMH,; HWHTCPIIPCTUPOBATL PC3YJIbTAThI
pCUICHUA 3aJa4 C y‘IéTOM OFpaHHqCHHﬁ, CBs3aHHBIX CcO CBOMCTBaMH

paccMaTprUBaeMbIX OOBEKTOB.

Ancebpauueckue gviparccenus

Hcnonb3oBarh anreOpanyeckyto TEPMHUHOJOTHIO M CHUMBOJMKY, MPUMEHATH €€ B
IIPOLIECCE OCBOEHUS yUeOHOr0 MaTepHala.

Haxonute 3HaueHuss OyKBEHHBIX BBIPQXEHUW TMpPU  3aJ@HHBIX  3HAYCHUAX
NIEPEMEHHBIX.

BreinonHate mnpeoOpa3oBaHUs IEJIOT0 BBIPAKEHUS B MHOTOYJIEH MPUBEIACHUEM
MOJ0OHBIX CIaraéMbIX, paCKphITUEM CKOOOK.

BpINONHATE YMHOXKEHUE OJHOYIECHA HAa MHOTIOYIEH M MHOIOWICHAa Ha MHOTOYJICH,
IpPUMEHSTH (POPMYJIbI KBaJpaTa CyMMBbI M KBaJpaTa pa3HOCTH.

OcylIecTBIATh Pa3I0)KEHUE MHOTOYJIEHOB HA MHOXKUTEIN C TOMOIIBIO BEIHECEHUS 3a
CKOOKM OOIIEro MHOXUTEJSA, TPYIIUPOBKU ClaraeéMbiX, HpUMEHEHUs Gopmyll
COKPAIIEHHOIO YMHOKEHHS.

[IpumensTh npeoOpa3zoBaHUs MHOTOYJIECHOB ISl PEIICHUS pPa3JIMYHBIX 3ajad U3
MAaTEMATUKH, CMEKHBIX MPEIMETOB, U3 PEATTBHON MPAKTUKH.

HUcnonbp30oBaTh  CBOWCTBA CTENEHEW €  HATypajJbHBIMU  [OKA3aTEISIMUA  JJIsS

peoOpa3oBaHUsI BEIPAKCHUH.

Ypaeuenu;l U Hepaeencmea

Pemate nmuHENHBIE YpaBHEHHS C OJHOW IIEPEMEHHOM, TPUMEHS S ITpaBua Iepexoaa oT
HWCXOJHOTO YpaBHEHHS K PABHOCWIbHOMY emy. [IpoBepsATh, ABISETCA JIM YHUCIIO
KOPHEM ypaBHECHUS.

[IpumeHsaTh rpadguvecKue METOIbI IPU PEIICHUH JIMHEWHBIX YPABHCHUN U UX CHCTEM.
[TonOupaTe mpuMepsl map 4Yuces, SBISIONINXCS PEIICHUEM JTUHEHHOTO YpaBHEHUS C
JIBYMSI TIEPEMEHHBIMM.

CtpouTh B KOOPAMHATHOW IIJIOCKOCTH TpauK JTUHEHHOTO YpaBHEHUS C ABYMS

MePEMEHHBIMU; TIOJIB3YSCh TPAPUKOM, TPUBOIUTH IPUMEPHI PEIICHHS YPaBHCHUS.
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Pematb cucteMbl ABYX JMHEWHBIX YPaBHEHHM C JIBYMS [IEPEMEHHBIMHU, B TOM UHCIE
rpaduyecku.

CocTaBnsaTh U pemarh JUHEWHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX ypaBHEHHI IO
YCIIOBUIO 3aJlaud, HHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJlauyd

ITOJTyYEHHBIA PE3yJIbTar.

Koopounamot u epagpuxu. @ynxyuu

N3o0paxkath Ha KOOPJAWHATHOW TIPSMOM TOYKH, COOTBETCTBYIOIIME 3aJIaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, MHTEPBAJIbI; 3alMChIBaTh YHCIIOBBIE IMPOMEKYTKHA Ha
anreOpanveckoMm si3bIKe

OTtMeyaTh B KOOPJIMHATHOM IMJIOCKOCTH TOYKH IO 3aJlaHHBIM KOOpAMHATaM; CTPOMTH
rpaduky JuHeHHbIX QyHKIMA. CTpouTh rpaduk GyHKIMH Y = |X|.

OnucelBaTh ¢ MOMOUIbIO (DYHKUUN H3BECTHBIE 3aBUCUMOCTH MEXIY BEIUYMHAMHU:
CKOPOCTb, BpEMsl, PACCTOSIHUE; LIEHA, KOJIMYECTBO, CTOMMOCTbD; IIPOU3BOJIUTEIBHOCTD,
BpeMs, 00bEM pabOTHI.

HaxoauTs 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMEHTa.

[Tonumats rpaduyeckuil crnocod MpeacTaBiIeHUs U aHalu3a UHPOpMAIIH; U3BJIEKATh
U HMHTEpPHPETUPOBATh HUHGOpPMAIMI0O U3 TpadUKOB pEAIbHBIX MPOLECCOB U

3aBHCHUMOCTEM.

8 kiacce

Yucna u evtuucienus

Hcnonb30BaTh HayaabHbIE IPEACTABICHUS O MHOKECTBE JCHCTBUTEIBHBIX YUCEN I
CpPaBHEHHUS, OKpYIJEHUS U BBIUUCICHUN; H300pakaTb JEWCTBUTEIbHBIC YHCIA
TOYKaMH Ha KOOPJIUHATHOMN MPSIMOM.

[TpumeHsTh MOHATHE apUPMETHUECKOTO KBAJAPATHOTO KOPHS; HAXOAUTH KBaJpaTHBIC
KOPHH, MCHOJIB3YSl IPHU HEOOXOIMMOCTH KaJIbKYJISTOP; BBIMOJHITH MPEOOpa30oBaHUs
BBIPDAXXEHUN, COAEpKAIIUX KBAJAPATHbIE KOPHHU, HCIOJIb3ysd CBOMCTBA KOPHEHW.
Hcnonp30Bath 3anucu OOMBIIMX U MajbIX YUCEN C OMOIIbIO IECATUYHBIX poOeil u

creneneit yucia 10.

Anzebpauueckue svipariceHus

41



e [IpuMeHATHh MOHSATHE CTENEHU C LIEJBIM IMOKA3aTeJeM, BBIIOJHATH MPEOOpPa30BaAHUS
BBIPAXEHNN, COAEPKAIIMX CTEIIEHHU C LEIbIM MOKA3aTEIEM.

e BrinoiaHATh TOXKAECTBEHHBIE TPEOOpPa30BaHUsl PAIIMOHATIBHBIX BHIPAXKEHUN Ha OCHOBE
MpaBUJI ICUCTBHUI HAJl MHOTOWIEHAMH U aJIT€OpanyecKUMH IPOOSIMH.

e PackiianpiBaTh KBaJApaTHBIA TPEXWICH HA MHOKUTEIH.

o [IpuMenarp mnpeoOpa3oBaHMs BBIPAKEHUN JUISI pEUICHUS pPa3jIUYHbIX 3a7ad U3
MaTeMaTHUKH, CMEXXHBIX ITPEAMETOB, U3 PEAIBHON MPAKTUKH.

Ypasnenusa u nepasencmea

e Pemate JMHEHHBIE, KBaJpaTHbIE YPAaBHEHUS W PALUOHAIbHBIE YpPaBHEHMS,
CBOJAILMECS K HUM, CUCTEMBI IByX YPABHEHUU C IBYMs IIEPEMEHHBIMM.

e [IpoBoaWTH NPOCTEMIIME HCCIENOBAHUS YPAaBHEHUM M CUCTEM YPaBHEHUH, B TOM
4yyclie ¢ NpUMEHEHWEM TrpaduyecKux NpeacTaBlieHuld (yCTaHaBIMBaTh, UMEET JIU
ypaBHEHUE WIN CUCTEMA YPABHEHUH PEILICHUs, €CIIU UMEET, TO CKOJIBKO, U Tp.).

e [lepexoauTh OT ciIOBECHOW (POPMYIUPOBKHU 3aauM K €€ anreOpandyeckol MOAENH C
IIOMOIIBI0 COCTABJICHUSI YPABHEHHUsI WA CHCTEMBl YPaBHEHUM, HHTEPIPETUPOBATh B
COOTBETCTBUM C KOHTEKCTOM 3aJ1a4yl IT0OJy4YECHHBINA PE3yJIbTar.

e [lpumeHATH CBOKCTBAa YHUCJIOBBIX HEPABEHCTB JUIsI CPAaBHEHMS, OLICHKH; pEIIATh
JIMHEWHbIC HEPABEHCTBA C OJHOM MEPEMEHHOM M MX CHUCTEMBbI; AaBaTh I'PpaUUYECKYIO
WJUTFOCTPALIMIO MHOKECTBA PEILICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dynkyuu

e [loHuMarh W UCHOJB30BaTh (PYHKIMOHAIbHBIE TOHATUS W S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAUEHUs); OINpEAesATh 3HAUeHHE (YHKIMU [0 3HAYEHHUIO
apryMeHTa; onpeaenisTh CBOMCTBA QYHKUIUHU O €€ rpaduKy.

e Crpouth rpaduKH >IeMeHTapHBIX GyHKIMH Buma y = x2,y = x5,y = Vx,y = |x|;
OTHMCHIBATh CBOMCTBA YHCIIOBOM (DYHKIIUU 1O €€ rpaduKy.

9 kiace
Yucna u éviuucnenusn

L CpaBHI/IBaTB H yIOpAOOINBATh PAlMOHAJIBHBIC U UPPATNOHAJIbHBIC YHUCJIIA.
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e BrmonuaTe apudMeTHuecKue ACHCTBUS C PAlUOHATBHBIMUA YHCIAMH, COYeTas

YCTHBIC W TIIMCbMCHHBIC HpI/IéMBI, BBIIIOJIHATD BBIYUCIICHUA C HPPAlUMOHAIIbHBIMHU
YU CJIaMHU.

HaXOI[I/ITB 3HAQUEHUSI CTEICHEH C OejIbIMM II0KA3aTCIIsIMH M KOpHeﬁ; BBIYHCIIATDH
3Ha4YCHHA YHCJIIOBBIX Bblpa)KeHHﬁ.

OKpYI‘J'IHTL ,ZIGP'ICTBHTGJIBHBIC 4UncCiia, BBIIIOJHATE IIPUKUAKY PC3yJIbTaTa BI)ILII/ICJICHI/II\/’I,

OICHKY YMCJIOBBIX BLIp&)KCHHﬁ.

Ypaeuenuﬂ U Hepaeencmea

Pewlars nuHENHBIE M KBaJpaTHBIC YPAaBHEHUSA, YPAaBHEHUsS, CBOIALIMECS K HUM,
npocTeiiime ApoOHO-pallMOHATIbHBIE YPABHEHUS.

Pemars cuctempl JBYyX JMHEWHBIX YPAaBHEHUM C ABYMS IIEPEMEHHBIMH U CHUCTEMBI
IBYX YPAaBHEHUH, B KOTOPBIX OJJTHO YPABHEHUE HE SIBIACTCS JIMHEUHBIM.

Pemarb TekcTOBBIE 3aaud anreOpayecKuM CIIOCOOOM C MOMOIIbIO COCTaBIICHUS

YPaBHEHMS WM CUCTEMBI IBYX YPABHEHUH C JBYMs IEPEMEHHBIMH.
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TEMATUYECKOE IINTAHUPOBAHUE YYEGHOI'O KYPCA (110 TOAAM OBYUEHM )

7 KJIACC (102 YACA)

Hassanmue pasaena OcHoBHoOe coiep:kaHne OcHoBHBIE BHABI 1eSITeIbHOCTH 00y4AIOIINXCS JJIeKTPOHHBIE
(Tembl) Kypca, (uudposbie)
KOJIM4eCTBO YacOB o0pa3oBaTeJIbHBIE

pecypcehl

Ywucna ¥ BEIYACICHUS.

PammonanbHbIe ynCIa
(259)

[MoHATHE  pAlMOHANBEHOIO  YHUCIA.
Apudmerndeckne eHCTBUS c
panroHaIbHBIMU YHCITAMHU.
CpaBHenue, yIOpsIIOUYMBaHUE

paunoHanbHbIX uuncen. CreneHbp ¢
HATYpaJbHBIM TIOKa3aTEIIEM.
Pemenne ocHOBHBIX 3a7a4 Ha ApoOwH,
MIPOLICHTHI U3 PEaIbHON MPAKTHUKH.
[Ipru3Haku AETMMOCTH, Pa3IOKEHUS
HA MHO>KUTEJIH HATYPAIbHBIX YHCEIN.
Peanbuble 3aBucumMoctu. Ilpsmas u
o0paTHast MPONOPLUHUOHAIEHOCTH

CucreMaTH3upoBaTh U oOoramarb 3HaHUSI 00 OOBIKHOBEHHBIX M JIECSITHYHBIX
TIPOOSIX.

CpaBHHBaTh M YHOPSIOYUBATH poOU, MpeoOpa3oBbIBasi MpU HEOOXOJMMOCTU
JEeCSITUYHbIe JIpoOM B OOBIKHOBEHHBIC, OOBIKHOBEHHBIC B JICCATHYHBIC, B
YaCTHOCTH B OECKOHEUHYIO AECITUIHYIO APOOb.

[MpumensTs pa3HOOOpa3Hble CMOCOOB M TPUEMBI  BBIYHMCICHUS 3HAUCHHI
JPOOHBIX BBIPAKCHHMA, COJEP)KAIMX OOBIKHOBEHHBIC M JIECATHYHBIC IPOOH:
3aMEHATh TIPU HEOOXOJUMOCTH JECSITHYHYI0 JApoOb OOBIKHOBEHHOH W
OOBIKHOBEHHYIO JECATUYHOMN, NPUBOIUTH BBIpaXXKEeHHE K (opme, Hamboiee
ynoOHOW [JIsi BBIYUCICHHUH, MpeoOpa3oBeIBaTh JpOOHBIE BBIPAKECHUS HA
YMHOXKEHHE U JIeJIeHNE AeCATHYHBIX APOOeH K JEUCTBHUIM C LIEIBIMHA YHACIaMHU.
IlpuBonuTH YMCIIOBBIE M OYKBEHHbIE NPUMEPHI CTENEHH C HaTypaJbHBIM
MoKazareyneM, OOBSCHSS 3HAUCHHUS OCHOBAHMS CTEICHH W MOKa3aTelsl CTEICeHH,
HaXOJIUTh 3HAUYECHUA cTeneHel Buaa an (a — moboe panroHaJIbHOE

YHCII0, N — HATypaJIbHOE YUCIIO).

IToHUMAaTh CMBICI 3alUCH OOJBIIMX YHCEN C OMOLIBIO JIECITUYHBIX APOOeH u
crerieHeid uncna 10, MpUMEHSATh WX B pealbHBIX cUTyanusx. [IpuMmeHsTh
MPU3HAKHU IETHMOCTH, PA3JIOKEHUSI HA MHOXKHUTENIN HaTYPaJbHbBIX YUCEIL.

Pemate 3amaum Ha 4YacTH, NPOLEHTHI, MPONOPLMH, HAa HAXOXKICHUE Ipodu
(IporieHTa) OT BEIWYWHBI W BEIMYMHBI MO €€ 1poOu (MpoImeHTty), Ipodu
(mportieHTa), KOTOPBIN COCTABIIAET OJJHA BETMYHNHA OT Apyroi. llpuBoants,
pa3buparh, OLIEHUBATH Pa3IMYHbIC PEIICHUS, 3aNMCH PEIIEHHH TEKCTOBBIX
3a1ad.

PacniozHaBath ¥ OOBSICHATH, ONUpAasCh HA  ONpENENICHUs,  MPSMO
NPONOPLUMOHAIBHBIE M OOpaTHO MPONOPLMOHAIBHBIE 3aBHCUMOCTH MEXKIY
BEIMYMHAMM; IPUBOIUTH IPUMEPHI 3THX 3aBUCUMOCTEN U3 peabHOro MUPA,

U3 JIPYTHX YY9EOHBIX TPEJIMETOB.

PemaTh nmpakTHKO-OpHEHTHPOBAHHbBIE 3a/1a4X Ha APOOH, MPOLEHTHI, NPSAMYIO U
00paTHYIO NPONOPIHOHATILHOCTH, POMOPIHN

Anrebpandeckue
BBIpKEHMUSI

bykBenHsbie
IlepemeHHbIE.

BBIPAKECHHSL.
JlonmycTumeble

OBnazeTh anreOpandecKol TEPMUHOJIOTHEH W CHUMBOJIMKOW, NMPUMEHATH €€ B
MpoIecce OCBOEHUS ydeOHOro MaTepraa.
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(27 9) 3HA4YEHUs nepeMeHHbIX. DOpMyIIbI. HaxoxnTh 3HaueHns OyKBEHHBIX BBIPOKCHUI IPH 33laHHBIX 3HAYCHUSAX OYKB;
[IpeobpazoBanme OYKBEHHBIX | BBITIOIHITH BEIYHACICHHA IO (hOpMyIaM.
BBIpQKEHHH, PACKPBITHE CKOOOK M | BHIMOMHATH mpeoOpa3oBaHMs LIENOTO BBIPAKEHUS B MHOTOWICH HPUBEICHUEM
[IPUBEACHUE NTOJOOHBIX CIIaraeMbIX. NOJOOHBIX CIIaraeéMbIX, PACKPBITHEM CKOOOK.
CBoiicTBa CTENEHU C HATYpalIbHBIM | BBHIMOMHATH yMHOXKEHHE OJHOWICHA HA MHOTOWIEH, MHOTOWIEHA HA MHOTOYJIEH,
[TOKa3aTeNeM. MHorouseHsl. | IPUMEHATh POpPMYITBI KBaApaTa CyMMBI H KBaJpaTa PasHOCTH.
Cnoxenue, BblUMTaHHE, YMHOKeHUE | OCyIIECTBIATh Pa3I0KEHUE MHOTOUJICHOB HA MHOXHUTEHU ITyTEM BBIHECEHUS 3a
MHOT'OYWJICHOB. @DopmMynbl | CKOOKH OOIIEro MHOXHTEJNSA, IPUMEHEHUs (OpMyNbl Pa3HOCTH KBaIpaToB,
COKpaIIEHHOTO YMHOEHHS. | (OPMYJI COKPAILIEHHOTO YMHOKEHHSL.
Pa3noxxenue MHOTOUJIEHOB Ha | [IpumensTh mpeoOpa3oBaHKe MHOTOWICHOB JUIS PEIICHUS Pa3MUHBIX 33[ad U3
MHOXHTENN MaTEMaTHKH, CMEXHBIX MPEIMETOB, U3 PEANbHONW NPAKTHUKH. 3HAKOMHTBCS C
UCTOpHUEH pa3BUTHSI MaTEMAaTUKU
YpaBHeHus YpaBHeHue, npasuia | Pemate JnMHENHOE ypaBHEHUE C OJHOM IIEPEMEHHOW, IPUMEHSsS IpaBHIIa
1 HEpaBEHCTBA npeoOpa3oBaHUs ypaBHEHUS, | IEpeXoa OT MCXOJHOTO ypaBHEHHUS K PaBHOCWIBHOMY €My 0oJjiee MpOCTOro
(20 9) PaBHOCHIILHOCTh ypaBHEHUH. | BUJA.

JluneiiHoe ypaBHEHHE C  OJHOM
[IEPEMEHHOM, pelICHUE JIMHEHHBIX
ypaBHeHui. Pemenue 3agau ¢
OMOIIBbIO  ypaBHeHUU. JluneitHoe
ypaBHEHHUE C ABYMs NMEPEMEHHBIMHU U
ero rpapuk. Cucrema  ABYX
JIMHEUHBIX YpPaBHEHUH C JABYMS
nepeMeHHbIMH.  Pemienne  cucrem
YpaBHEHUI CIOCOOOM TIOJCTAaHOBKHU
U CII0COOOM CIIOXKEHUS

IIpoBepsTh, ABIAETCS M KOHKPETHOE YHUCIIO KOPHEM YPaBHEHHUSI.

[MonOupate mpuMepbl Tap 4YHCEN, SBIAIOMIAXCS pEIICHHEM JMHEHHOTo
YPaBHEHUS C IByMsI IEPEMEHHBIMH.

CTpouth B KOOPJMHATHOM IUIOCKOCTH rpauK JTMHEHHOIO ypaBHEHUS C ABYMS
MEPEMEHHBIMU;  TONB3YsACh TIpaUKOM, MPHBOIUTH TPUMEPHl  PEHICHUS
YpaBHEHHUS.

Haxogute pemeHue CHUCTEMBl JBYX JIMHEHHBIX YpaBHEHUM C JByMs
MepPEeMEHHBIMH.

CocTaBnAaTh U peniath ypaBHEHHE WM CUCTEMY YPaBHEHHH MO YCIOBHIO 33/a4H,
UHTEPIPETUPOBATE B COOTBETCTBUM C KOHTEKCTOM 3aJa4dl MOJyYCHHBIN
pe3yapTaT

Koopaunatser
U rpadukm.
OyHKIUU
(24 )

Koopaunara Toukn Ha TpSIMONL.
Hucnoele IpOMEXyTKU. PaccTosiHue
MEXKIY IBYMS TOYKaMHU
KOOPIHHATHOMN psMOH.
[IpssMoyrosibHast cucTeMa KOOpAMHAT
Ha mockoctu. [Ipumeps! rpadukos,

3aJaHHBIX  (QopMmynamu.  UreHue
rpadMKOB peaibHbBIX 3aBUCUMOCTEH.
[onstue GbyHKINH. I'padux

¢ynkuun. CBoiicTBa QyHKIHUH.
Junetinas  dyakmua.  [loctpoerue
rpaduka  JUHCHHOMN (hyHKIUH.

I'paduk ysknuu y = |x|

N300paxkaTh Ha KOOPIWHATHOW MPSAMOM TOYKH, COOTBETCTBYIOIINE 3aJJaHHBIM
KOOpAMHATAM, JTydH, OTPE3KH, MHTEPBAJIBL;, 3aUChIBATh UX HA alreOpanvdeckom
si3pike. OTMeuaTh B KOOPAWMHATHOW IUIOCKOCTH TOYKH IO  3aJaHHBIM
KOOpAMHATAM; CTPOHUTH TpaduKA HECIOXKHBIX 3aBHCHMOCTEH, 3aJaHHBIX
(dbopMyiaMu, B TOM YHUCIIE C TOMOIIBIO MUPPOBBIX JTA00PATOPHIA.

[IpumeHsATh, U3y4yaTh MPEUMYIIECTBA, HHTEPIPETUPOBATh rpaduueckuil crmocod
NPEACTABICHUS U aHaJIM3a Pa3HOOOpa3HON KN3HEHHOW HH(POPMALIH.
OcBauBath MOHATHE PYHKIMHU, OBJIAJICBATh QYHKIIHOHAILHON TEPMUHOIOTHEH.
PacrniosnaBath nuHelHy0 (yHknuioo Y = KX + D, onuckiBath ¢€ cBOWCTBa B
3aBUCHMOCTH OT 3HaueHH ko3 durmentos K u b.

Crpouts rpaduku uHEHHON QyHKINH, QYHKIMHA Y = |X|

Hcnonb3oBaTh 1H(pOBEIE pecypchl Uil MOCTPOeHUsT rpaduKkoB (YHKIUH WU
M3YyYEHUs MX CBOMCTB.
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[IpuBoUTh TpHUMEpPHl JMHEWHBIX 3aBUCUMOCTEH B peallbHBIX Mpolieccax u
SIBIICHUSIX

IToBTOpEHME
06061menwue (6 4)

IToBTOpEHHE OCHOBHBIX TMOHITHH |
METOJIOB Kypca 7 Kiiacca, 0000IIeHne
3HAHUMI

BriOupaTh, IpUMEHATH OLCHWUBATH CIOCOOBI CPaBHEHUs YHCEN, BBIYHUCICHUH,
npeoOpa3oBaHuil BBIpAKCHUH, PELICHUs] YPaBHEHH.

OcCyIecTBISATh CAMOKOHTPOJb BBINOJIHAEMBIX JEHCTBUH M CaMOINPOBEPKY
pe3yibTaTa BEIYUCICHHN, MPeoOpa3oBaHUi, TOCTPOCHHIH.

Pemates 3ama4n U3 peaJlbHOM KU3HM, IIPUMEHATh MAaTEMaTUYECKUE 3HAHMS IS
pEIICHNUs 33134 U3 IPYTUX IPEeIMETOB.

Penrate TekcTOBBIC 337a4M, CPABHUBATH, BEIOUPATH CIIOCOOBI PELICHUS 3a1a41

8 KJIACC (102 YACA)

Haspanmue paszgena
(TeMsI) Kypca,
KOJINYECTBO 4acOB

OcHOBHOe coep:kaHue

OcHOBHBIE BUbI 1€SITEILHOCTH 00YYAOIIUXCS

JJ1eKTPOHHbIE
(uugposbie)
o0pa3oBaTebHbIE

pecypcsl

Yucna ¥ BEIYACIECHUS.
KBanparnbie kopau

(15 )

KBagpatHelii KOpeHb M3 4YHCIHA.
[NonsiTHE 00 MPPAIMOHAIILHOM YHUCIIE.
Hecaruunsie NPUOTIKEHUS
HppanrOHaTbHBIX YyHCced.
HetictButenpHple uncia. CpaBHEHUE

JIEUCTBUTEIILHBIX qucell.
Apudmernueckuit KBaIpaTHBIM
KOpeHb. YpaBHEHHE BUIa X2 = .

CgoiicTBa apuMeTHIeCKUX
KBaJIpaTHBIX KOpHEH.
[IpeoOpazoBanue YHCIIOBBIX
BBIPAKCHMUI, coAepIKAIINX

KBaJpaTHbIE KOPHU

DopMyIHpOBaTh OpeeTICHIE KBaIPATHOTO KOPHS U3 YKCIIa, apU(pMETHIECKOTO
KBaJIPaTHOTO KOPHSI.

[IpuMeHATh ONEpalrio W3BICYCHHUS KBAJPATHOTO KOPHS W3 YHCIIA, HCIOIb3YsI
pH HEOOXOAUMOCTH KaJIbKYJISITOP.

OrieHrBaTh KBaAPaTHBIC KOPHHU IIEJIBIMU YHCIAMH U IECATHIHBIMHU POOSMU.
CpaBHHMBaTh W YNOPSIOYMBATH pAIMOHAIBHBIC W HUPpPAIMOHAIBHBIC YHCIIA,
3aIMCaHHbIe C TIOMOLIBIO KBAIPATHBIX KOPHEH.

HccnenoBars ypaBHEHHE X2 = &, HaXOAUTh TOYHBIC U MPUOIIKEHHBIC KOPHH
npu a > 0.

UccnenoBate  CBOWCTBA  KBQJPaTHBIX  KOPHEH, IMPOBOJHTH
IKCIIEPUMEHTHI C HCIOJIb30BAaHHEM KaJbKYJISTOpa (KOMIBIOTEPA).
Jloka3biBaTh CBOWCTBA apH(PMETHUESCKUX KBAJIPATHBIX KOPHEH; MPUMEHATh HX
JUIs TpeoOpa30BaHMs BHIPAKEHHH.

BeinonHATh 1peoOpa3oBaHMsl BBIPAKEHHH, COJACPIKAIINX KBaJPAaTHHIC KOPHH.
Beipaxarh nepeMeHHbIE U3 FEOMETPUUSCKUX U QU3UUeCKUX HOpMYJI.
BorauciisTh 3HaUCHUS BRIPOKCHUH, COIEPKAIIMX KBAIPATHBIC KOPHHU, UCTIOJIB3Ys
IPU HEOOXOAUMOCTH KaJIbKYJISTOP.

Hcronp3oBaTh B XOA€ pEIICHHs 33had  dJIEMEHTapHbIC IPEACTaBIICHUS,
CBSI3aHHBIC C MPHOIIKEHHBIMH 3HAYCHUSIMU BEJTHYHH.

3HAKOMUTHCS C HCTOPUCH Pa3BUTUSI MATEMATHKU

YHCJIOBBIC

Yucia ¥ BIYUCIIEHUS.
CreneHs ¢ [EIBIM

CreneHb C [EIBIM  IOKa3aTelieM.
CranmapTHas 3aIHCh YHUCIIA.

qDOpMyJ'IPIpOBaTB OMpEACICHUC CTCIICHU C LCJIBIM MMOKA3aTCIICM.
HpeIICTaBJI}ITB 3anmuch OOJBIIUX W MAajbIX 4YHCEl B CTaHIapTHOM BHJEC.
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HOKa3aTeIeM Pa3zmepsl 00BekTOB OKpyskaromero | CpaBHMBATh YnClia U BEITMYHMHBI, 3aIICAHHBIE C UCTIOIb30BaHUEeM cTernenu 10.
(7 9) Mupa (OT dJIeMEHTapHBIX YacThI] 10 | Mcmonb30BaTh 3amich YMceNT B CTAHAAPTHOM BHIE JUIS BBIPKEHHS Pa3MepoOB
KOCMHYECKHX 00BEKTOB), | 00BEKTOB, ATUTEIHHOCTH MPOLECCOB B OKPYKAIOIIEM MHUPE.
JUTUTEIEHOCTD IPOIIECCOB B | ®opMynHpoBaTh, 3alMCHIBATE B CHMBOJIHYECKOH (OpME M HILTIOCTPUPOBATH
oKpyxkatomem  Mupe.  CBOHCTBa | MpUMepaMy CBOMCTBA CTEHEHH C IIEJIBIM ITOKAa3aTeIIeM.
CTETICHH C 1IEJIBIM MOKa3aTeIeM [TpuMeHsTh CBOMCTBA CTENCHM AJISl TPeoOpa30BaHusl BRIPAKEHHH, COAEPKAIIUX
CTCTIEHM C [eJbIM [OKa3areneM. BEINONHATE AEHWCTBUS € YHCIaMH,
3alMCAaHHBIMH B CTaHAAPTHOM BHIE (YMHOXKEHHE, JEJICHHE, BO3BEICHHE B
CTCIICHB)
Anrebpanyeckue KBagpatuerii Tpéxunen. Pasznoxkenue | PacriozHaBaTh KBagpaTHBINA TPEXUICH, yCTAHABIMBATH BOBMOKHOCTD €TI0
BBIPAXKEHHUSL. KBa/IpaTHOTO TpéXuaeHa Ha | pa3JIoKeHUS HA MHOKUTEIIH.
KBaspaTHbIif TpEXWIEH | MHOKUTEIN PacknanpiBaTh Ha MHOYKHTEIN KBAaJPATHBIN TPEXWICH C HEOTPHLATEIBHBIM
(5u) JTUCKPUMHHAHTOM
AnreGpandeckuie AnreOpanveckas IpoOb. | 3anuceBaTh anreOpamdecKkue BhIpakeHWs. HaxomuTe 0O0NacTh oOIpeneicHus
BBIPAKEHHUSL. JlommycTiMble 3HaYSHUS IEPEMEHHBIX, | PAIIHOHAIBEHOTO BBIPAKEHHUSL.
AnreOpanyeckas BXOJISIIIIUX B anreOpandeckue | BBIMONHATL YMCIOBBIE MOACTAHOBKM M BBIUMCIIATH 3HAu€HHE IpoOU, B TOM
apoOb BeIpakeHUs. OCHOBHOE CBOMCTBO | YHMCIIE C IIOMOILIBIO KAIBKYJISATOPA.
(15 9) anredpandeckoit npobu. | @opMynHpOBaTE OCHOBHOE CBOWMCTBO anreOpandeckoi ApoOW M MPUMEHSTH ero
Coxkpaienue  apodeii. CiiokeHue, | Uisl MpeoOpa3oBaHus APoOeii.
BBIUUTAHUE, YMHOKEHHE W JeineHue | BeimomHsaTs  gedictBus ¢ anreOpamdyeckuMu  apoOsimu.  [Ipumensts
anreOpanvdecKux npo0eid. | mpeoOpa3oBaHUs BBIpKEHHUN IS pelleHMs 3aaad. BelpakaTte nmepeMeHHbIE W3
[IpeobpazoBanue BhIpaXeHHH, | opMys (PU3NIECKUX, TEOMETPUICCKUX, OMTUCHIBAIONINX OBITOBBIC CUTYAIIUHN)

coJiepKaIux anredpandeckue Ipoou

VYpaBHeHHA U
HEpPaBEHCTBA.
Ksanpatusie
ypaBHEHUS
(15 9)

KBagpatHoe ypaBHenue. Hemnonnoe

KBajipaTHOe ypaBHeHue. Dopmyna
KOpHEH KBaJpPaTHOTO YpPaBHEHUS.
Teopema Buera. Pemenue
ypaBHEHUH, CBOJSIIMNXCS K

kBaapaTtHbIM. lIpocreiimme npoGHO-
paloHaIbHbIC YPaBHEHUSI.

Pemienne  TEKCTOBBIX — 3agad  C
MOMOILBIO KBAIPATHBIX YpaBHEHUI

Pacnio3sHaBaTh KBaJipaTHbIE YpaBHEHUS.

3anuceiBaTh QOpMyNy KOpPHEH KBaJpaTHOTO YPaBHEHMS; pellaTh KBaJpaTHBIE
YpaBHEHUS — IIOJIHbIE U HETIOJHBIE.

IIpoBoauTh pocTENHIINE UCCIENOBAHUS KBAIPATHBIX YPABHEHU.

Pemate ypaBHeHHs, CBOAAIIMECS K KBaJIpaTHBIM, C TIOMOIIBIO IPE0OPa30BaHUN
Y 3aMEHOM MTepEMEHHOM.

HaGnronaTth W aHATWM3UPOBATH CBSI3b MEXAY KOPHSIMH U KO3 GdHUIHEeHTaMn
KBaJIpaTHOTO YPaBHEHHS.

dopmynupoBath TeopeMy Buera, a Taxke 0OpaTHYIO TeOpeMy, IPUMEHSTH 3TU
TEOPEMBI ISl pELICHUS 3aay.

Pemarp TekcTOBBIE 3amadyM aNreOpandecKuM CIOCOOOM: TIEPEXOAHWTH OT
CJIOBECHOM (POPMYITUPOBKH YCIOBHS 33/1a4M K areOpandeckol MOAeIH IIyTEM
COCTaBIICHHsI YPaBHEHHUS; PEIIATh COCTABIEHHOE YPaBHEHUE; HHTEPIIPETUPOBATh
pe3yIbTar.

3HaKOMHTBCS C UCTOPUEH Pa3BUTHS aareOpsl
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YpaBHeHuUs

Y HEepaBEHCTBA.
Cucrembl ypaBHEHUN
(13 9)

JluHeilHoe ypaBHEHHUE C JBYMS
TTepeMEHHBIMH, ero rpaduk,
NpUMEpPHl  pEIICHUs] ypaBHEHHM B
LenbplXx yucnax. PemreHuwe cucteM
JBYX JINHEUHBIX YpaBHEHUH C IBYyMS
nepeMeHHbIMU. [IpuMeps! perieHus

CHUCTEM HEIWHEHWHBIX YpPaBHEHUN C
IByMsI TiepeMeHHBIMH. | 'padraeckas
WHTEpIpEeTalus ypaBHCHUS C JIBYMS
MEPEMEHHBIMU U CUCTEM YpaBHEHUU
C IBYMs IepeMeHHbIMU. PeleHue
TEKCTOBBIX 33Ja4 C IOMOILIBIO CUCTEM

Pacnio3HaBaTh JMHEHHbIE ypaBHEHUS C BYMS IEPEMEHHBIMU.

Crpouts rpaduku TUHEHHBIX YpaBHEHHH, B TOM YHCIIE HCIIONB3Ys MHU(pPOBBIE
pecypchl.

Paznuuate napansenbHble U IEPECEKAOIINECs MPSIMbIE M0 UX YPABHEHHSIM.
Pemate cucreMbl [ByX JIMHEWHBIX YPAaBHEHUH C JBYMS IE€PEMEHHBIMHU
MOJICTAaHOBKOH H CIIOKCHHEM.

Pemate mpocreifiiie cucTeMbl, B KOTOPBIX OJHO W3 ypaBHEHUU HE SBISETCS
JIMHEHHBIM.

[MpuBomuTh rpadUUecKyl0 HMHTEPHPETALUIO PELICHUS YPaBHEHHS C JBYMS
MIEPEMEHHBIMU 1 CUCTEM YPAaBHEHUH C ABYMSI IEPEMEHHBIMH.

Pematp TekcTOBBIE 33129 anTeOpandecKuM CII0COO0M

YpaBHEHUI
YpaBHeHus Uucnosele  HepaBeHCTBA M uX | DopMynupoBarh CBOMCTBAa YHMCIIOBBIX HEPABEHCTB, WJUIIOCTPUPOBATH HMX Ha
Y HEPABEHCTBA. cBoiicTBa. HepaBeHCTBO ¢ OJHOI | KOOPIWHATHOM MPSMOMA, JOKA3bIBAThH alIT€OPAMIECKH.
HepasenctBa IIEPEMEHHOM. JIuneiineie | IIpuMeHsITH CBOMCTBA HEPABEHCTB B XOJI€ PEILICHMUS
(12 9) HEpaBEHCTBa C OJHOW MepeMeHHOW u | PemraTh nuHelHBbIE HEPaBEHCTBA C OJHOW MEPEMEHHOW, M300pakaTh pEIlCHHE

ux pemeHne. CHUCTEMBl JIMHEHHBIX
HEPABEHCTB C OJIHOM NEPEMEHHON U
ux pemenue. M3o0paxenne pemeHus
JIMHEHHOTO HEPABEHCTBA U X CUCTEM
Ha YUCJIOBOHM NpIMOUn

HEPaBEHCTBA HA YUCIOBOU MPsIMOM.
Pemate cucTeMbl JMHEHHBIX HEPABEHCTB, HM300pakaTh PpEIIEHHE CHCTEMBI
HEPaBEHCTB HAa YHCIIOBOU NMPSMOMN

Oynkunu. OCHOBHBIE
Honstusa (5 u)

[Monstue (hyHKIUH, Oo6uacTh
OTIpEIeIICHUSI u MHOXECTBO
3HaueHuil  ¢QyHkumu.  CriocoOsl
3aJIaHus (hyHKIHA. I'paduk

¢ynkumu. CpoiicTBa (QYHKIUH, WX
oToOpakeHne Ha rpaduke

Hcnonb3oBaTh GyHKIMOHATBHYIO TEPMUHOJIOTHIO I CHMBOJIHKY.

Beruucnsate 3HaueHus: QpyHKIMH, 3aJaHHBIX QopMynamu (MIpu HEOOXOJUMOCTH
WCIIOJIb30BaTh KAJIBKYJATOP); COCTABIIATH TAOIHMILIbI 3HAYEHUH (PyHKIHU.
Crpouts 1o Toukam rpaduku GyHKUIuUiL.

OnuckiBaTh CBOHCTBA ()YHKIIMHM HA OCHOBE €€ TpaduIecKkoro MmpecTaBiIeHus!.
HccnenoBath mpuMepbl TPaQuKOB, OTPaXKAIONIMX pealibHble MPOIecChl U
apneHus. [lpuBoAWMTH mpUMEpHl NPOLECCOB M SBICHUH C 3aJaHHBIMU
cBoiicTBaMH. MCnoib30BaTh KOMITBIOTEPHBIE MPOTPAMMBI JUIS  [TOCTPOCHHS
rpadukoB QYHKIMA U U3yYSHHS UX CBOWCTB

Oynkuuu. Yucnosble
Oynxuun (9 1)

Urenne u noctpoeHue rpadukon
¢ynkuuii. [Ipumepst rpadukos
(GYHKIWH, OTpayKaroInuX peanbHbIe
nporiecchl. DyHKINH, ONTHCHIBAIOIIHE
IpSIMYIO U OOpaTHYIO
MPONOPIMOHANIBHBIE 3aBUCUMOCTH,
ux rpaduku. ['unepboia.

I'paduk hyskmmm y = X2.

Haxomute ¢ momompio rpaduka (yHKIUM  3HAYCHWE OJHOW U3
paccMaTpUBAEMBbIX BEJTUYMH 10 3HAYEHUIO JPYTOM.

B HecnoXHBIX cllydasx BbIpaxarh GOpPMYIIOH 3aBUCHMOCTh MEXTy BETHUYHHAMHU.
OnuceBaTh XapakKTep HW3MCHCHUA OZIHOI>'I BCJIMYMHBI B 3aBHCHMOCTH OT
U3MEHEHUS IPYTroil.

Pacnio3naBate Buapl u3ydaeMblx (yHKmmiA. [loka3pIBaTh CXeMaTHYECKH

MOJIOKCHNE Ha KOOPJMHATHOM IUIOCKOCTH TpadukoB (YHKIWN BHIA: Y =

48




dyrxmn y = x2,y = x3,y =
Vx,y = |x|; rpapuueckoe pemenne
ypPaBHEHUH U CUCTEM

YpaBHEHUI

x%y=x%y=+xy=Ixl

Hcnonp3oBaTh (QyHKIMOHAIBHO-TpadUUECKUE NMPEICTABICHUS AJS PEIIEHUs U
WCCIIE0OBAHNS YPABHEHUM U CUCTEM YPABHEHUIA.

[TpumensTh dpoBEIe pecypcehl U NOCTPOCHUs rpaduKoB QyHKIMH

IToBTOpEHUE 1
006o06tmenue (6 1)

[loBTOpeHrEe OCHOBHBIX MOHITHH U
METOJIOB KypcoB 7 W 8§ KJaccos,
00o01IeHne 3HaHUH

BriOupaTh, MpUMEHSTH, OICHUBATH CIIOCOOBI CPaBHEHMS YUCEII, BBIYMCICHUM,
MpeoOpa3oBaHMU BRIPAXKEHH, PEIICHHUS YPaBHEHHI.

OCyIIeCTBIATE CaMOKOHTPOJIb BBIMMONHAEMBIX JEHCTBHA W CaMOIPOBEPKY
pe3yibTaTa BRIYHCICHHMIA, IpeoOpa3oBaHuil, TOCTPOCHU.

Pemats 3amaun W3 peasbHON JKU3HH, MPUMEHSTh MaTeMaTHUeCKUe 3HAHUS YIS
pelIeHus 3a1a4 U3 APYrux IpeMeToB.

Pemarts TekcTOBBIC 3aaa4u, CpaBHUBATh, BI)I6I/IpaTI) CHOCO6I)I PCIICHUA 3a1a4n

9 KJIACC (102 YACA)

Ha3Banmue pazgena OcHoBHoOe coiep:KaHne OcHoBHBIE BU/bI 1€SITEILHOCTH 00YYAIOIIUXCS DJ1eKTPOHHBIE
(TembI) Kypca, (uudpossbie)
KOJIM4eCTBO YaCOB o0pa3oBaTeIbHbIE

pecypcsl

Ywucna v BEIYUCICHUS.
HelicTBUTENBHBIE UMCIIA

(9 4)

PanumonannHbIie quca,
HppalMOHAaJIbHBIE YUCIIa, KOHEYHBIE U
OECKOHEYHBIE JIECATHYHBIE JApOOH.
MHOXECTBO JICHCTBUTEIBLHBIX YHCET;
JICHCTBUTCIBHBIC qucia KaK
OECKOHEYHBIE JIECATHYHBIE JpOOH.
BzaumHO 0gHO3HAYHOE COOTBETCTBUE

MEXTY MHOKECTBOM
JIEUCTBUTEIBHBIX YHCEI i
MHOXECTBOM TOYEK KOOPAUMHATHOU
psIMOH. CpaBHeHme
JIEHCTBUTEIIHLHEBIX qucen,
apudmerndeckue JICUCTBUSA c
JIECTBUTEIbHBIMHU YHUCIIaMH.
[Tpubmmkénnoe 3HAUCHIE BETUINHBI,
TOYHOCTh MPUOIVKEHUSI.

Oxkpyrnenue uyucen. llpukunka u
OIIEHKA Pe3yJIbTaTOB BEIYUCICHUI

Pa3BuBaTh mpeicTaBiIeHUS O YMCIIAX: OT MHOXECTBA HATypaJbHBIX YHCET JI0
MHO’KECTBA JIEHCTBUTEIHHBIX YHCEI.

O3HaKOMUTBCS ¢ BO3MOXHOCTBIO MPEACTABIECHHS AEHCTBUTENBHOIO YHCIa Kak
OCCKOHEUHOH JIeCATUYHON JpoOW, NPUMEHSTHh JECATHYHBIE TPUOIKEHHS
paloOHANbHBIX U HPPAIMOHAIBHBIX YHCEIL.

N3o0paxath AeficTBUTENBHBIE YUCIIA TOYKAMH KOOPUHATHOM MPSIMOH.
3anuceIBaTh, CPABHUBATE U YIOPSAA0UYMBATH JEHCTBUTEIBHBIE YUCIIA.
BeimonHsATh, coderass YCTHbIe W IHCBMEHHBIE TPUEMBI, apudMeTHdecKue
JIEHCTBUS C pAallMOHAIBHBIMY YHCIIAMHU; HAXOAUTh 3HAUYEHUS CTETEHEH C IENIBIMH
MOKa3aTEeJIIMUA U KOPHEH; BBIYUCIATH 3HAUEHUS YUCIIOBBIX BBIPAKEHUI.
[lomyunTs TmpencTaBieHWEe O 3HAYMMOCTH JEWCTBUTENBHBIX YHCEN B
MPAKTHYECKOH eI TENIbHOCTH YeJI0BeKa.

AHaM3MpoBaTh U JIeNIaTh BBIBOJBI O TOYHOCTH MPHOIMKEHUS AEHCTBUTEIBHOTO
YHUCIIa TIPY PEUICHUH 33]1a.

OKpyrisiTh AEMCTBUTENBHBIE YHCIA, BBITOIHATH
BBIUMCJIEHUH, OLIEHKY 3HAUYEHHI YMCIIOBBIX BBIPAYKEHUI.
3HAKOMHUTBCS C UCTOPUEH pa3BUTHUS MATEMATUKU

MPUKUAKY pe3ynbTara

YpaBHeHUs U

JluneitHoe ypaBHeHue. PelieHue

OcBauBaTh, 3alIOMHHAaTh U TPHUMEHATh TpaduyecKrue METOAbl MPH PEHICHUU
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HEpaBEeHCTBA.
YpaBHeHUd ¢ OJHOMH
nepeMeHHoi (14 u)

YpaBHEHUH, CBOJSAIIMXCS K
nuHelHbIM. KBazpaTHoe ypaBHEHUHE.
Pemenue ypaBHeHHUI, CBOAAIINXCS

ypaBHEHUH, HEPABEHCTB U UX CHCTEM.

PacrioznaBaTh memnsie U IpOOHBIE YPaBHEHUS.

Pemiate nuHEitHBIC U KBaJpaTHHIC YPABHECHUS, YPABHEHUS, CBOISIIMECS K HUM,
MpocTeime TpoOHO-palliOHaIbHBIE YPAaBHEHHA.

[IpemaraTs BO3MOXKHBIE CIIOCOOBI PEIIeHHsI TEKCTOBBIX 3aj7ad, 00CYKIaTh UX U
pelIaTh TeKCTOBBIC 33/]a4X Pa3HBIMU CIIOCOOAMH.

3HAKOMUTHCS C UCTOPUEH Pa3BUTHSI MAaTEMaTUKU

VYpaBHeHuUs u
HEpaBEHCTBA.
Cucrembl ypaBHEHUI

(14 )

K  KBazgpaTHbIM.  buksagpaTHble
ypaBHeHus.  Ilpumepsl  perieHus
YPaBHEHUM TpPETbed U YETBEPTOU
CTEIEHEN Ppa3IoKEHUEM Ha
MHOXHUTeH.  Pemenne  apoOHO-
paOHaNIbHBIX YPaBHEHUI.

Pemenne TEKCTOBBIX 3a1a4
anredpanvdeckuM METOJIOM

JluneliHoe  ypaBHeHME C  JIBYMA
MEepEeMEHHBIMA W ero  rpaduk.

Cucrema ABYX JIMHEHHBIX ypaBHEHHH

C [ByMs TIEpEeMEHHBIMH H €€
peuieHue. Pemienuwe cucreM JBYX
YpaBHEHHUH, OJHO U3  KOTOPBIX
JIMHEHHOEe, a Jpyroe — BTOpOM
CTETICHH. I'paduueckas

HMHTEPIPETALNs CUCTEMBI YPaBHEHUMN
C JBYMsl TIEpEMCHHBIMHU. PerieHue
TEKCTOBBIX 3aj[ad alreOpanvecKum
crocobom

OcBamBaTh W NPUMEHATH TNPHEMBI PEIICHHS CHUCTEMBI JBYX JIMHEWHBIX
YPABHEHUI C JBYMs NEPEMEHHBIMM U CUCTEMBI ABYX YPaBHEHMU, B KOTOPBIX
OIHO YPaBHCHUC HE ABJIACTCA JIMHEUHBIM.

Hcmonp30BaTh (YHKIMOHATBHO-TpaQHUIECKUE MPEACTABICHUS IS PEIICHUS U
HCCIIEIOBAHUS] YPAaBHEHUN U CUCTEM.

AHanmM3upoBaTh TEKCTHl 3a/ady, peliaTh WX anreOpanvdeckuM CrocoOoM:
HEePEXOANUTH OT CIOBECHOH (POPMYIMPOBKH YCIOBHS 33a4yd K anreOpamdeckon
MOZEIH ITyTEM COCTaBJICHHS CHUCTEMbl yPaBHEHHWH; peIIaTh COCTABICHHYIO
CHUCTEMY YpPaBHEHUI; HHTEPIPETUPOBATh PE3YJIbTaT.

3HaAKOMUTBCS C HCTOPUEH Pa3BUTHSI MAaTEMAaTUKU

YpaBHeHUs U

YucnoBble  HEpaBEHCTBA U HX

qI/ITaTB, 3aIlIMChIBATh, IIOHUMATh, HHTCPIPETUPOBATH HCPABCHCTBA,

HEPaBEHCTBA. cBoiicTBa. JIMHEIHbIE HEPABEHCTBA C | MCIIOJIb30BAaTh CUMBOJIHMKY U TEPMUHOJIOTHIO.
Hepasencrtsa OJTHOM TTEPEeMEHHON U UX PEelIeHHE. BremonHATh peoOpazoBaHus HEPABEHCTB, MCIIONB30BATH IS MPE0Opa30BaHUS
(16 1) CucremMbl JTUHEMHBIX HEPABEHCTB C | CBONCTBA YMCIIOBBIX HEPABEHCTB.
OJIHOM NIEPEMEHHOM U UX PEILICHUE. Pacnio3HaBaTh JIMHEHHbIE U KBAJAPATHBIE HEPABEHCTBA.
KBanpatHele HepaBeHCTBAa U MX | PemaTe JMHEWHbIE HEPaBEHCTBA, CUCTEMBI JMHEWHBIX HEPABEHCTB, CHUCTEMBI
perieHue. I'paduueckas | HepaBEeHCTB, BKIIOYAIONIMX KBaJpaTHOE HEPABEHCTBO, U PEIllaTh MX; 00CYKIATh
WHTEpIIpeTanus HEPaBEHCTB U | TIOJy4eHHbIE PEIICHNSI.
CHUCTEM  HepaBeHCTB ¢  OByMs | M3o0paxare pelieHne HEpaBEeHCTBA W CHUCTEMBl HEPAaBEHCTB HA YHMCIIOBOM
MepEMEHHBIMH MPSIMOH, 3alMCHIBaTh PEIIEHUE C TOMOLIbI0 CUMBOJIOB.
Pematp kBazpaTHBIE HEPABEHCTBA, HCIIONB3YS TpadudecKrue mpeaCcTaBIeHuUs.
OcBauBaTh U NPUMEHATh HEPABEHCTBA MPH PEIIEHUU Pa3IMYHbIX 3a/1ad, B TOM
qrciie MPAKTUKO-OPUEHTUPOBAHHBIX
DOyHKIUHT Keanparnunas ¢yukuus, eé rpadpuk | Pacmo3HaBaTh BHIbI H3ydaeMbIX (YHKIHH; HIUTIOCTPUPOBATh CXEMAaTHYCCKH,
(16 9) u cBoiicTa. [lapaboa, KOOpAUHATEL | OOBSICHATH PACIIONOKECHHE HA KOOPAMHATHOM IUIOCKOCTH TpadUKOB (HYHKI[HI

BCPIIMHBI napa60m>1, OCb CUMMCTpHUUN
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napaboiiel. CTeneHHbIe PYHKIIUU C
HaTypaJlbHBIMH TTOKa3aTeNsIMu 2 U 3,
ux rpaduku u cBoicTa. [ paduku
byakumit: X =, yy = kx,y = kx +
by =x%y=x%y=+xy=lx

Buma: X = , Yy y=kx,y=kx+by=x%y=x3y=vVx,y=|x| B
3aBHCUMOCTH OT 3HaUCHUH K03 (HUIIUESHTOB; OMMUCHIBATh UX CBOWCTBA.
Pacro3HaBath KBaapaTHYHYIO (QYHKIIHIO 110 hopmyIie.

[IpuBouTh TIpUMEpHI KBaJpaTUYHBIX 3aBUCHMOCTEH U3 pealbHOM
(H3UKH, TEOMETPHH.

BeisiBnisiTe 1 00001IaTH OCOOCHHOCTH TIpadyKa KBaIpaTUYHOW (YHKUUH Y =
ax? + bx + ¢ CTpouTh ¥ M300pakaTh CXeMATHUECKH IpaUKH KBaJpaTHIHbIX
QyHKUMi, 3aJaHHBIX  (QopMyJIaMH  BHAA y=ax?y=ax*+q,y=
a(x +p)%,y =ax?+ bx +c. AnamusupoBaTh M NpPUMEHATH CBOICTBA
HN3YYCHHBIX (byHK]_[I/Iﬁ IJId UX MOCTPOCHU, B TOM YUCJIC C ITOMOIIBIO III/I(i)pOBI)IX

JKH3HU,

peCcypcoB
Hucnossie [TonsiTue yucioBor | OcBanBaTh W TIPUMEHSATh HMHICKCHbIE OO0O3HA4YeHHSA, CTPOUTH pEUEBBIC
MOCIIEA0BATENIEHOCTH [TOCIIE0BATENBHOCTH. 3ajaHue | BBICKA3bIBAaHUSA C HCIOJB30BAaHUEM TEPMUHOJOTHH, CBSI3aHHOW C TOHATHEM
(15 4) MOCJIEIOBATEIFHOCTH PEKYPPEHTHON | MOCIEA0BATEILHOCTH.
¢dbopmynoiil u popmyioi N-ro wieHa. | AHaIM3UPOBaTh GOPMYIy N-TO WiIEHA MOCIEAOBATEILHOCTH UM PEKYPPEHTHYIO
Apudmernyeckas u reomerpuueckas | GOpMydy W BBIUHCIATH UICHBl IIOCIEAOBATENbHOCTEH, 3aJaHHBIX ASTHMHU
nporpeccur. @opmynsl N-ro uieHa | GopMynamu.
apu(METUIECKON M TEeOMETPUUECKOW | Y CTaHaBIUBATh 3aKOHOMEPHOCTh B IMOCTPOCHUH TOCIEIOBATEIBHOCTH, €CITU
MIPOrpeccuil, CyMMBI TEPBBIX N | BBIIHCAHBI IEPBHIE HECKOIBKO €€ YJIEHOB.
ynieHoB.  M3o00pakenue  wieHoB | Pacnio3HaBaTh apuMEeTHYECKYI0 W T€OMETPHUUECKYIO MPOTPECCHH TIPU Pa3HBIX
apu(METHIECKON U TEOMETPHUUECKON | CIIOCO0ax 3aJlaHMsI.
porpeccuit TOYKaMH Ha | Pemrate 3amaun ¢ ucnonp3oBaHueM (opmyn N-ro wieHa apudmMeTnyeckod u
KOOPJMHATHOM MIIOCKOCTH. reOMETPUYECKON IPOTPECCUI, CYMMBI IIEPBBIX N YIECHOB.
JIMHEWHBI W  3KCIOHCHIMAIbHBIN | M300pakaTh WIEHBI TOCJICIOBATEILHOCTH TOYKAMH HAa  KOOPJIWHATHOH
poct. Cl0XHBIE MPOLIEHTHI IJIOCKOCTH. PaccmaTpuBaTh IpUMEpPBHI NPOLIECCOB U SIBJICHUN M3 PEaJbHOU
JKU3HY, WUIIOCTPUPYIOIINE H3MEHEHHE B apu(MeTHyecKod Mporpeccuu, B
TreOMETPHUYECKON MPOTPEecCHH; H300pakaTh COOTBETCTBYIOIIUE 3aBUCHMOCTH
rpadudeck.
Pemars 3amaun, cBsI3aHHBIE C YHCIOBBIMH OCIIEIOBATEIBLHOCTIMH, B TOM YHUCIIE
3aJa4d W3 PEATbHOW JKM3HM C HCIHOJb30BaHMEM LHU(POBBIX TEXHOJOTHH
(371eKTPOHHBIX TAONHIL, TPAPUUECKOT0 KATBKYISATOPA U T.11.).
Pemarp 3amauM Ha CIIOXKHBIE MPOLEHTHI, B TOM YHUCIIE 3aJa4d U3 pPEaJbHOU
MPaKTUKH (C UCIIOIB30BAHUEM KaJIbKYIIATOPA).
3HAKOMHUTHCS C HCTOPHUEH Pa3BUTHSI MATEMAaTHKH
[loBTOpenue, Uncna w  BelUMcieHHWs (3amuch, | OneprupoBaTh NOHATHUSAMH: MHO)KECTBO, TOJIMHOKECTBO, OTIEPAINH HaJT
00o01eHue, CpaBHEHHUE, JiefcTBUA C | MHOXXECTBaMH; HCIIOJIB30BATh rpa)uuecKoe MpeACcTaBICHIEe MHOKECTB IS
CHUCTEMaTH3alusg NEeHCTBUTEIBHBIMU YHUCIIaMH, | ONUCAHMA PEAJIBHBIX MPOLIECCOB U ABJIEHUMN, IPU PELICHNH 3ajad U3 APYTUX
3HAaHUHU YHUCIIOBAsI npsiMasi; IIPOLICHTH!, | YUEOHBIX IPEIMETOB.
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(18 1)

OTHOIIICHUS, MIPOIIOPIIHH;
OKpyTJIEHHE, MPHOIIKEHNE, OICHKA,
pernieHue TEKCTOBBIX 3a7a4

apuPpMETHICCKAM CITOCOOOM)

AKTyanu3upoBaTb TEPMUHOJOTHIO W OCHOBHBIE [EHCTBHS, CBS3aHHBIE C
YUCIIAaMU: HATypalbHOE YHCIO, TPOCTOE W COCTABHOE 4YHCIA, IEeIMMOCTb
HaTypaJbHBIX YUCEIl, TPU3HAKU JEIUMOCTH, IIEJI0€ YUCITI0, MOAYIIh

Yuclla, OOBIKHOBEHHAas W JECATUYHAs JApOOW, CTaHJAPTHBIA BHUJA YHCIHA,
apu(MeTHIECKUN KBaAPATHBIN KOPEHb.

BrimonHaTh HEMCTBUS, CpaBHUBATh M YIOPSIOYMBATH YHCIA, MPEACTABIATH
YHUCJIa HA KOOPAMHATHON MPSIMOM, OKPYTJSTH YHCIA; BBIIOJHITH MPUKUAKY U
OIIEHKY Pe3y/bTaTa BEIYUCICHUIL.

Pemmath TekcTOBBIC 33124l APUPMETHUSCKUM CIIOCOOOM.

Pemate mpakTHueckue 3amaud, CcoAepiKalllue MPOLEHTHI, JOJU, YaCTH,
BEIpKAIOIINE 3aBHCHMOCTH: CKOPOCTb — BpeMsl — pPAacCTOsIHHEe, IIeHa —
KOJIMYECTBO — CTOUMOCTH, 00BEM pabOTBl — BpeMsl — MPOU3BOJUTEIHLHOCTh
TpyZa.

Pa30Ouparp peanpHBIE XU3HEHHBIE CHUTyalnd, (OPMyIHpOBaTh WX Ha S3BIKE
MaTeMaTHKW, HaXOIWUTh pEIIeHHe, NPHUMEHss MaTeMaTHYeCKWd armapar,
MHTEPIPETUPOBATH PE3yIbTaT

AnreOpandeckue BEIPaKESHUS
(mpeobpazoBaHne anredOpamdecKux
BBIPAKCHUH, TOITyCTHMBIE
3HAYECHUS)

OnepupoBaTh MOHATHIMHU: CTENEHb C LENbIM TOKa3aTeieM, apupMeTHdecKuit
KBaJpaTHbIM KOpEeHb, MHOT'OWIEH, ajredpanyeckas ApoOb, TOKIECTBO.
BbIMONHATE OCHOBHBIE JAEUCTBHS: BBIIOMHATH pacu€Tsl 1o  (opmymam,
npeoOpa3oBbIBaTh IiElble, APOOHO-PAIIMOHATILHBIC BBIPAXKEHUSI W BBIPAKECHUS C
KOPHSIMH, pPEalM30BBIBATh Pa3JIOXKEHHE MHOTOWIEHA HAa MHOMHUTEIH, B TOM
YHCIie C UCHOJBb30BaHUEM (DOpMyJ Pa3sHOCTH KBaApaToB M KBaJpaTa CyMMBI U
pa3sHOCTH; HAXOJUTH JOMYCTHMBbIE 3HAYCHHs TIEPEMEHHBIX Uil JIPOOHO-
palroHAaNIbHBIX BhIpOKEHHUH, KOpHeH. MoJenupoBaTh € TMOMOIIBIO (OpPMYI
peaJIbHbIE TPOLECCHI U ABJICHUS

OyHknuu (TIOCTpOSHHUE, CBOWCTBA
W3YUYCHHBIX (YHKIHIT; Tpaguueckoe
pelIeHre ypaBHeHHH U X CHCTEM)

OnepupoBats MOHATUAME: QYHKIMSA, rpaduK GYHKIUH, HYIU GYHKIUH,
MPOMEKYTKH 3HAKOTIOCTOSTHCTBA, IIPOMEKYTKH BO3pACTaHUsI, yOBIBAHMUS,
HaunOoJblliee 1 HAMMEHbIIIee 3HaUeHNS (DYHKIINH.

AHanm3upoBaTb, CpaBHUBATH, 00CYXIaTh CBOMCTBA (PYHKIMH, CTPOUTH UX
rpaduku.

OnepupoBaTh MOHITUSMHE: TIPSIMasi IPOMOPIIMOHATILHOCTh, 00paTHas
MPONOPLUUOHAIBHOCT, JTUHEHHAS (PYHKIM, KBagpaTHIHas GyHKLUs, napadouia,
runepOoa.

Hcnons3oBath rpaduku 11 onpeeneHus: CBOHCTB, IIPOIIECCOB U
3aBHCUMOCTEH, JUIS PELICHUS 3a/1a4 U3 IPYTUX YUEOHBIX MPEIMETOB U PEATbHON
JKU3HH; MOJIEIIMPOBATH C MTOMOILBIO IPa(h)MKOB peasbHbIE MPOLECCH] U SIBJICHHUS.
Beipaxkats popMynamu 3aBHCHUMOCTH MEKIY BETMYNHAMHI
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PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA «'EOMETPHUS». 7-9 KIIACCBI
HEJIN U3YUEHUA YUEBHOI'O KYPCA
Cnenys npenctaBieHHOM paboueld mporpamme, HauMHas C CEIbMOIrO Kjacca Ha ypoKax
F€OMETPUU OOYYAIOUIUKCS YUYUTCS MPOBOAUTH JI0KA3aTENIbHBIC PACCYXKICHUS, CTPOUTHh
JOTUYECKUE YMO3AKJIIOUEHMS, JOKa3blBaThb HWCTHUHHBIE YTBEPXKICHUS U  CTPOUTH
KOHTPIPUMEPSHI K JIOKHBIM, TPOBOJUTH PACCYRKIACHUS «OT MPOTUBHOI0», OTJIMYATh CBOKMCTBA
OT MPHU3HAKOB, GOPMYIHPOBATH OOPATHHIE YTBEPKICHUS.

[lenpr0 M3ydeHHs] TEOMETPUU SBISETCA HMCIIOJIB30BAHUE €€ KAaK HMHCTPYMEHTa IIpU
pPEILICHUN KaK MaTEMATUYECKUX, TAK U MPAKTHUYECKHUX 337ay, BCTPEUAIOLIUXCS B PEATbHOU
#u3HU. OKOHUUBIIUNA KYypC F€OMETPUU IIKOJIBHUK JIOJDKEH ObITh B COCTOSIHUM ONPENIETUTh
reOMETPUYECKYI0 (PUTYpY, ONTUCATh CIIOBAMU JAHHBIN YEPTEXK MM PUCYHOK, HAWTHU IUIONIAdh
3€MEJIBLHOI0 Y4YacTKa, PaccyuTaTh HEOOXOIMMYIO [IJIMHY ONTOBOJIOKOHHOTO KaOess Wiu
TpeOyeMble pa3Mephl rapaxka st aBroMooOwmia. KpaitHe BaxHO NOMYEPKUBATH CBS3U
FEOMETPUM C JPYTMMH [PEIMETaMH, MOTHUBHPOBATHh HCHOJIB30BaTh OMPEACICHUS
r€OMETPUYECKUX (PUTYp U TTOHATHH, JEMOHCTPUPOBATH IPUMEHEHUE MTOTYUCHHBIX YMEHUN B
(bu3HMKe U TEXHHKE.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
CornacHo yueOHOMY TUlaHy B 7—9 kiaccax wusydaercss y4eOHbI Kypc «['eomerpusy,
KOTOpPBIA BKJIFOYAET CIEAYIOIIME OCHOBHBIE paszAenbl cojepxkanus: «l'eomerpuueckue
(Gburypsl 1 ux cBoricTBay, «M3MepeHne reoMeTpuueCcKuX BEIUIMHY, a TaKkKe «JleKapToBbI
KOOpPJIMHATHI Ha TUIOCKOCTH», «Bekropb», «JIBmwkeHus miockoctu» u «lIpeodpazoBanus
oA00us.

VYueOHbll TJ1aH NpeycMaTpUBAET U3YYCHHE TeOMETPUM Ha 0a30BOM ypOBHE, UCXOs
13 HEe MeHee 68 yueOHBIX 4acoB B Y4€OHOM TOJy, BCETO 3a TpU TojJla OOyYeHUsT — HE MEHee
204 yacos.

COIEPXAHUE YUYEBHOI'O KYPCA (IIO TOAAM OBYYEHU )
7 xyaacce

Hauvanbubie nonstus reomerpun. Touka, npsiMasi, OTpE30K, JIyd. YToja. Buael yrios.

BeprukanbHble W cMexHBbIE yIUIBl. buccektpuca yria. JlomMaHas, MHOIOYTOJBbHUK.

[TapannenbHOCTh M NEPIIEHANKYIIAPHOCTD MPSAMBIX.
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Cummetpuunbie  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOW cumMMeTpuu. I[Ipumepbl
CUMMETPHUU B OKPYKAIOILLIEM MUPE.

OCHOBHBIE IOCTPOEHHUS C MOMOILBIO IUPKYJIS U TUHEHKH.

Tpeyronbauk. BwicoTa, MenuaHa, OuccekTpuca, UX CBOHCTBa. PaBHOOEIpPEHHBIN U
PABHOCTOPOHHUIN TpeyroJibHUKH. HepaBeHCTBO TpeyronbHuka. CBONMCTBA W IPU3HAKU
paBHOOEIPEHHOTO TpeyroiabHuKa. [Ipr3HaKu paBeHCTBA TPEYTOILHUKOB.

CBoiICTBA U NMPU3HAKYU NapAJUIETbHBIX NPSIMBbIX.

CyMMma yrioB TpeyrojibHUKa. BHENIHNE YIibl TPEYTOJIbHUKA.

[IpsiMoyroJibHBIN TpeyroabHUK. CBOMCTBO MEIHUAHbBI NPSAMOYTOJIBHOTO TPEYTOJIbHUKA,
IIPOBEAEHHON K ruroreHyse. lIpusHaku paBeHCTBA MPSMOYIOJBHBIX TPEYTOJIbHUKOB.
[IpAMOYTONBHBIM TPEYTONBHUK C yritoM B 30°.

HepaBeHcTBa B TreOMeTpHM: HEPABEHCTBO TPEYIOJIBHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, Teopema 0 0oJiblIeM yrie u 0oJibLIei cTOpoHE TpeyroiabHUKa. [lepneHnukymnsp u
HAaKJIOHHAS.

['eomeTprueckoe MECTO TOYEK. buccekTpuca yria U CepeauHHbIN NEPHEHIUKYIAP K
OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTh M KpyI, XOpAa W JIHAMETP, UX CBOMCTBA. B3amMHOE pacronokeHue
OKPYXHOCTH U npsimoii. KacaTenbHas u cexymas K OKpyHOCTH. OKPY>KHOCTb, BIIMCAHHAs B
yroJi. BnucanHas u onrcaHHas OKpy>KHOCTH TPEYTOJIbHUKA.

8 kiace

Yeroeipéxyronpauku. [lapamienorpamMm, ero npu3Hakv M CBOKWCTBA. YacTHbIE Cilydau
napauie’aorpaMmmoB (IpsIMOYTOJIbHUK, pOMO, KBaJipaT), MX NMPU3HAKU U cBoWcTBa. Tpaneuus,
paBHOOOKas Tparenus, €€ CBoMCTBa U npu3Haku. [IpsimoyrosbHas Tpaneuus.

Meron ynBoenus Meanansl. L{eHTpanbHass CUMMETpHS.

Teopema Daneca u TeopemMa 0 MPONOPIUOHATBHBIX OTPE3KAX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojapHuKa.

[lonobue  TpeyrosbHUKOB,  kod(pduruent noaodus. IlpuszHaku  momoOus
TpPeyrojabHUKOB. [I[puMeHeHne nogo0us Npy peleHu NPaKTUIECKUX 3a/1ad.

CpoiicTBa miomaaeil reomerpuueckux  puryp. DopmMynbl IS IUIONIAIA
TpPEYroJibHUKA, MapajuiesiorpaMma, pomOa u Tpaneuud. OTHOIIEHUE MIIOMIAed MOJA00HBIX

¢uryp. Beraucienue miomajei TpeyroJbHUKOB 1 MHOTOYTOJIFHUKOB Ha KJIETYaTON Oymare.
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Teopema Iludaropa. [lpumenenue teopemsl [ludaropa npu pemreHnn NTpakTHUECKUX
3aaad.

CuHyC, KOCHHYC, TAaHT€HC OCTPOTr0 yria MpsSMOYTOJbHOIO TPEyrojbHUKA. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. Tpuronomerpuueckue Gynxmuu yriaos B 30°, 45° u 60°.

BrnucaHHbIE M HEHTPAIbHBIE YIUIBI, YTOJI MEXAY KacaTeIbHOM U XOPAOU. YTIIbl MEKIY
XOpAaMu MW CEeKyllMMH. BrmcaHHple M ONHWCAHHBIE YETBIPEXYTOJBbHHUKU. B3aumHoe
pacrnoJioxkeHue JIByX okpykHocTel. Kacanue okpykHoctedt. OOuiue xacateiabHble K JBYM
OKPY’KHOCTSIM.

9 kJacc

Cunyc, kocuHyc, Tanrenc yrioB or 0 go 180° OcHOBHOE TpPHIOHOMETPUYECKOE
ToxaecTBO. DopMynsl IpuBencHus. PenieHune TpeyronbHUKOB. TeopeMa KOCHHYCOB M
TeopeMa CUHYCOB. PellleHre NpakTUYeCKUX 3a7a4 C UCI0Jb30BAaHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue noaoous. [logoOue cCOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O NPOU3BENECHUU OTPE3KOB XOpJ, TEOPEMBI O IPOU3BEIACHUU OTPE3KOB
CEKYIINX, TEOpEMA O KBaJIpaTe KacaTeIbHOM.

BekTop, mnmmMHa (MOIyJb) BEKTOpA, COHAMPABICHHBIE BEKTOPBI, MPOTHUBOMOJIONKHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalMd HaJl
BekTOpaMu. Pa3zio’keHue BEKTOpa MO JBYM HEKOJUIMHEApHBIM BekTopaM. KoopauHatel
BekTOpa. CKalsipHOE IPOU3BEAEHUE BEKTOPOB, IPUMEHEHUE ISl HAXO0XKACHUS JJIMH U YIJIOB.

JlexkapToBbl KOOpAMHATHI HA IUIOCKOCTH. YPaBHEHUsS NPSAMOM M OKPYKHOCTH B
KOOpPJIMHATAX, IEPECEYEHUE OKPYKHOCTEHN U MpsAMbIX. MeToa KOOpAUHAT U €ro MPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKHU. JIMMHA OKpy»XHOCTHU. ['pagycHas u paguaHHas Mepa
yIJIa, BBIYMCIIEHHUE JUIMH AYT OKpyKHOCTEH. [Inomans kpyra, ceKTopa, CErMEHTA.

JIBIDKEHUS IUIOCKOCTH W BHYTPCHHHUE CHMMETpuu ¢uryp (3JIeMEeHTapHbIC
npencrasiienus). [lapamnensubliii nepenoc. [ToBopor.

[IJTAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHI S PABOYEN

I[TPOI'PAMMBI KYPCA (11O 'OAAM OBYYEHUA)
OcBoenune yueOHOro kypca «l'eomeTpusi» Ha YpPOBHE OCHOBHOTO 0O0IIEero 0Opa3oBaHUS
JOJKHO  OO€ecleyuBaTh JIOCTHKEHUE CIHEAYIOIIHUX TPEAMETHBIX  00pa30oBaTEIbHBIX

pPE3yIbTaTOB:
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7 kjaacc

Pacnio3HaBaTh H3yu4€HHbIE TE€OMETpPUYECKHE (UIYpbI, OMpEAeNATh HX B3aUMHOE
pacrnoiiokeHue, Hu300pakaTb TeOMETPUUECKHE (QUTYPHI; BBIIOIHITH UYEPTEXKHU IO
YCIOBHIO 3afauu. M3mMepATh JIMHEWHbIE W YIVIOBBIE BEIWYMHBL. Pemare 3amauv Ha
BBIYMCJIEHUE JJIMH OTPE3KOB U BEJIUYHH YTJIOB.

Henatb rpyOyl0 OLEHKY JIMHEWHBIX W YTJIOBBIX BEJIMYMH MPEAMETOB B peabHOM
KU3HH, Pa3MEPOB TMPUPOIHBIX OOBEKTOB. Paznmuarh pasMepsl 3TUX OOBEKTOB IIO
NOPSIAKY BEJTUYUHBI.

CTpouThb 4yepTekKU K TEOMETPUUYECKUM 33/1a4aM.

[Tonmp30BaThCS NpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HMCIOJIB30BaTh NMPHU3HAKH M
CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJILHUKOB MIPU PEIICHUU 3a/1a4.

[IpoBOAUTE JTOTHYECKHUE PACCYKIACHHUS C UCIIOJIB30BAHUEM T€OMETPUUECKUX TEOPEM.
[Tonmp30BaThCs NMpU3HAKAMU PABEHCTBA MPAMOYTOJBHBIX TPEYTOJbHUKOB, CBOMCTBOM
MEJUAaHbI, TPOBEAEHHON K THUIOTEHY3€ MPSIMOYTOJIbHOTO TPEYrOJbHHUKA, B PEIICHUU
F€OMETPUYECKUX 3a]1a4.

Onpenenars NapajyieIbHOCTh MPAMBIX C IIOMOIIBIO YTJIOB, KOTOPBIE 00pa3yeT ¢ HUMHU
cekymas. OnpeaensiT napauledbHOCTh NPSMBIX C MOMOIIBIO PAaBEHCTBA PACCTOAHUMN
OT TOYEK OJTHOW MPSIMOM O TOUEK IPYTOUN MPSIMOM.

Pemrats 3amaun Ha KiteTyaroi Oymare.

[IpoBOaUTH BBIUMCICHUS M HAXOJUTh YHUCJIOBbIE M OYKBEHHBIC 3HAUCHUS YTJIOB B
FEOMETPUYECKUX 3aJa4yax C HCMIOJIb30BAHUEM CYMMbI YIJIOB TPEYTOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX TIPU TEPECECYCHUH JIBYX
MApAJUICIBHBIX NPSMBIX CEKyIIeW. Pemars mpakThdeckue 3aJauyd Ha HAXOXKICHUE
YTJIOB.

Branets moHsATHEM TeOMETPUYECKOTO MECTa TOYCK. YMETh ONMPENLsTh OUCCEKTPUCY
yIJia U CEPEIMHHBIN NMEPIIEHAUKYJIIAP K OTPE3KY KaK FT€OMETPUUYECKUE MECTA TOYEK.
@opMynUpOBaTh OMNPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl M JuUaMeTpa
OKPYHOCTH, IOJb30BaThC MX CBOMCTBAMHU. YMETh NPUMEHSTHh 3TU CBOMCTBA NPHU

pEILIEHNH 3aa4.

58



Brnaners noHATHEM ONHMCAHHOW OKOJIO TPEYTOJbHUKA OKPYXHOCTH, YMETh HAXOIUTh
e¢ uentp. Ilomp3oBaThcs PakTamMu O TOM, YTO OHUCCEKTPUCHI YIJIOB TPEYrOJbHUKA
[IEPECEKAIOTCSI B OAHOW TOYKE, U O TOM, 4YTO CEpPEAUHHBIC IEPIECHIUKYISAPBI K
CTOpOHAM TPEYTOJIbHUKA IIEPECEKAIOTCSA B OJHOU TOUKE.

Biagete NOHATHMEM KacaTeIbHOM K OKPYXKHOCTH, IIOJb30BaThCA TEOPEMOU O
NEPIEHANKYJIIPHOCTH KAaCaTEIbHON U paguyca, IPOBEAEHHOIO K TOUKE KaCaHUs.
[lonp30BaTbCAd NPOCTEUIIMMU TIE€OMETPUYECKMMH HEPABEHCTBAMM, IOHUMATh MX
MIPAKTUYECKUNA CMBICIL.

IIpoBOINTE OCHOBHBIE T'€OMETPUYECKHE IIOCTPOEHUS C TIOMOLIBIO LHUPKYJIS |

JINHEUKHU.

8 kiace

Pacnio3HaBaTh OCHOBHBIE BUJIBI YETHIPEXYTOIBHUKOB, UX JIEMEHTHI, I0JIb30BATHCS UX
CBOMCTBaMH [P PEIICHUN T'€OMETPUYECKUX 3aa4.

[IpuMeHATh CBOMCTBA TOYKHM IEpPECEYEHUs] MEJMaH TPEyrojbHUKA (LIEHTpa Macc) B
pelIeHnH 3a1ad4.

BiianeTte NOHATHEM CpEeOHEH JIMHUM TPEYrOJIbHUKA W TPalClUH, NPUMEHSATh HX
CBONCTBA IPU PELICHUM TeoMeTpuuecKux 3anad. [lomp3oBaTecsa Teopemon Paneca n
TEOpEeMO O MPONOPUUOHAIBHBIX OTpPE3KaxX, TMPUMEHATb HX I pEUIeHUs
NPaKTUYECKUX 3a/]a4.

[IpuMeHATh NPU3HAKU TIOJI00MS TPEYTOJIBHUKOB B PELIEHUN T€OMETPUUECKUX 3aau.
[Tonb3oBaTbea Teopemoit Iludaropa Ay penieHus TEOMETPUUYECKUX U TPAKTUYECKUX
3ama4d. CTpOUTh MaTEMATHYECKYIO MOJIEIIb B TPAKTHYECKHUX 337a4axX, CAMOCTOSITEIIBHO
JeNaTh 4epTEX U HAXOAUTh COOTBETCTBYIOUIUE JJTUHBI.

Branets NOHATUSMU CHUHYCA, KOCUHYCa M TaHTE€HCAa OCTPOTO yria MpsIMOYTOJbHOTO
TpeyroJibHUKA. [10J1630BaThCS ITUMHU NOHATHIMU IS PELLICHMS] IPAKTUYECKUX 3a1a4.
Boruncnate  (pa3nuuHbBIME - cioco0aMu) IUIOIIAAh TPEYroJibHUKAa M IUIOIIAIH
MHOTOYTOJIbHBIX (UTYp (MOJB3YSCh, TA€ HEOOXOIUMO, KaJIbKyJIsTopoM). [IpuMeHsTh
MOJIyYEHHbIE YMEHUS B MPAKTHYECKHX 3a/1a4ax.

BiiageTe MOHATUSMHM BIOMCAHHOTO M LEHTPAJIBHOIO YIJIA, WCIIOIb30BAaTh TEOPEMBI O

BIIMCAHHBIX YIJaX, yrilax MeXAy XOpJaMu (CeKYIIMMHU) U YIJIe MEXIy KacaTeJIbHOU U
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XOpIOM MNpH PEUICHUM TE€OMETPUYECKHX 3alad. Braaers NOHATHEM ONMCAaHHOIO
YETBIPEXYTOJIbHUKA, IIPUMEHATH CBOMCTBA OIMCAHHOIO YETBIPEXYIOJBHUKA IIPH
peLIeHNH 3a1a4.

[IprMeHATh MOMydYeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATUYECKUE MOJACIIH
UL 3a1a4  pEallbHOM JKU3HU M IPOBOJUTH COOTBETCTBYIOIIUE BBIYUCICHUSA C
OPUMEHEHUEM MNOoJ00Ms M  TPUTOHOMETpUM (IOJB3YSCh, TA€ HEOOX0IUMO,

KQJIBKYJIITOPOM).

9 Kiacce

3HaTh TPUTOHOMETPHUYCCKHE (PYHKIIMM OCTPHIX YIJIOB, HAXOAWTh C WX ITOMOIIBIO
pPa3IUYHBIC 3JIEMEHTHI MPSIMOYTOJBHOTO TPEYTOJIbHUKA («pPEIIeHNUEe MPSIMOYTOIhHBIX
TPEYroJIbHUKOBY). HaxomuTe (C MOMONIBIO KaJbKYJIATOpa) JUIMHBI W YTJBL JUIS
HETaOJIMYHBIX 3HAYCHHM.

[Tonp3oBaThcs  QopMyslaMH TPUBEACHHS W OCHOBHBIM TPUTOHOMETPHYCCKUM
TOXKJIECTBOM JUJII HAXOXJCHHUS COOTHOIICHUH MEXIYy TPUTOHOMETPUUYECKUMHU
BEIMIMHAMU.

Hcrmonp30BaTh TEOpEeMbl CHHYCOB M KOCHHYCOB JUISS HAXOXACHHUS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTrOIbHUKOBY), MPUMEHSITh UX MPU PEIICHUN
TCOMETPUYECKUX 3aJ1ad.

Brnagets moHATHAMEH TpeoOpa3oBaHUS TOAOOHS, COOTBETCTBEHHBIX DJIEMEHTOB
noo0HbIX uryp. [lons30BaThCsi CBOMCTBAMH MOA00US MPOU3BOIBHBIX QUTYD, YMETh
BBIYKCIIATh JUJIMHBI UM HAaxOJIUTh YIJIbI y TMOAOOHBIX (uryp. IIpumeHsTs cBoiicTBa
MoI00MS B MPAKTHUECKUX 3a7adax. YMETh IPHBOJUTH MPUMEPHI MOAOOHBIX (GUTYD B
OKPYXKaIOIeM MHUpE.

[Tonp30oBaThCS TEOpeMaMu O TPOU3BEACHHH OTPE3KOB XOpJ, O MPOU3BEIACHUU
OTPE3KOB CEKYIIHX, O KBaJipaTe KacaTeIbHOM!.

[Tonp3oBaThCs BEKTOpaMH, MOHMUMATh WX TEOMETPHUYECKUN W (DU3NYECKUN CMBICT,
MPUMEHSATh WX B PEIICHUH TEOMETPUYECKUX H (u3mdyeckux 3amad. [IpumeHsThH
CKaJIIPHOE IMPOU3BEICHUE BEKTOPOB ISl HAXOXKICHUS JTMH H YTJIOB.

[Tonp30BaThCA METOOM KOOPAMHAT HAa IJIOCKOCTH, TPHUMEHSTh €r0 B PEIICHUU

ICOMCTPHUUCCKHUX U IIPAKTUYCCKUX 3a1a4.
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e Brnagere NOHATUAMH NPABUIBHOIO MHOIOYIOJIBHUKA, JUIMHBI OKPYXXHOCTH, IJIMHBI
IyTH OKPY>KHOCTH M PaAUAHHOM MEDPBI yIild, YMETh BBIYUCIATH IUIOIIAb KPyTra U €ro
yacteil. [IpuMeHsITh OJyYeHHbIE YMEHHUS B IPAKTUYECKUX 3a1a49ax.

e Haxoauts ocu (MU LEHTPHI) CUMMETPUN PUTYP, TPUMEHSTH JBHKEHUS IIOCKOCTHU B
MIPOCTENIINX CITyYasix.

e [IpuMeHATH MOJyYEHHBIE 3HAHMS HA NPAKTUKE — CTPOUTH MAaTEMaTHYECKUE MOJACIIN
JUIsL 3a7a4  peajbHOM JKW3HU M TPOBOJAUTH COOTBETCTBYIOIIME BBIUMCIEHUS C
NPUMEHEHHEM TMOAOOMS W TPUTOHOMETPHUUECKUX (PyHKUUN (MONB3YsACh, THAE

HE00X0IUMO, KaJIbKYJIATOPOM).
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TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA 110 TOAAM OBYUEHU A

7 KIIACC (68 HACOB)

Hassanmue pasaena OcHoBHoOe coiep:kaHne OcHoOBHBIE BHABI 1eSITeIbHOCTH 00y4AIOIINXCS JJIeKTPOHHBIE
(Tembl) Kypca, (uudposbie)
KOJIM4eCTBO YacOB o0pa3oBaTeJIbHBIE

pecypcehl

IIpocretiue
TeOMETPHUYECKUE

(UrypsI ¥ X CBOWCTBA.

IIpocreiiiine reoMmeTpuyecKre
OOBEKTHI: TOYKH, IPSAMBIE, JIYIU U
Y1Jibl, MHOTOYT'OJIbHHUK, JIOMaHasd.

DopMyTHpOBaTH OCHOBHEIE MTOHSITHS U ONPEIEICHNS.
PacrioznaBaTh H3ydeHHbIE TEOMETPHUECKUE (PUTYPHI, OTIPEAETISATh UX B3aUMHOE
pacrosokKeHHe, BBITOIHATh YepPTEK MO YCIOBUIO 3a/1aUH.

N3mepenue CMexHbIe 1 BEpTHUKAIbHBIE YTIIbI. IIpoBoauTE IpOCTENUIINE IOCTPOCHHUS € TOMOILBIO LIUPKYJISI M IMHEHKH.
TEOMETPHUYECKUX Pabota ¢ npocreiimmmu yeprexxamu. | Vi3MepATs TUHEHHBIE U YTIIOBBIE BETMYUHBI TCOMETPHUCCKUX U MIPAKTUIECKUX
BEJINYUH N3mepenye TMHENHHBIX U YIJIOBBIX 00BEKTOB.
(14 u) BEJINYUH, BBIYUCIICHUE OTPE3KOB U OnpenensTh «Ha I71a3» pa3Mepbl peallbHbIX 00BEKTOB, TPOBOJUTE TPYOYIO
yriaoB. [lepumetp u mnomanes Guryp, | OLEHKY UX pa3MepoB.
COCTaBJICHHBIX U3 NPSIMOYTOJbHUKOB | PemaTs 3a1aun Ha BEIYMCIICHUE UIMH OTPE3KOB U BEJIMYHH YTJIOB.
Pemrath 3a1aun Ha B3aUMHOE PAcIIONOKEHUE TEOMETPHUECKIX (QUTYD.
[MpoBoauTh KIaCCU(PHUKALINIO YTIIOB, BBIYUCIIATh JINHEHHBIC U YTIIOBBIE
BEJIMYMHBL, TPOBOANUTE HEOOXOIUMBIE JIOKA3aTEIbHBIC PACCY>KICHHUS.
3HAKOMHUTBCS C HCTOPUEH pa3BUTHS TEOMETPHH
Tpeyronbauku (22 [TonsiTre o paBHBIX TpeyrolbHUKaX U | Pacmo3HaBaTh mapbl paBHBIX TPEYTOJIHHUKOB HA TOTOBBIX YepTexkax (C
qaca) MIEPBUYHBIE MTPEJICTABICHUS O YKa3aHUEM IPU3HAKOB).

PaBHBIX (KOHTPYIHTHBIX) (DUTYpax.
Tpu

MPU3HAKa PaBEHCTBA TPEYTOJHHUKOB.
[Ipu3Haku paBeHCcTBa
MPSMOYTOJILHBIX TPEYTOJIbHUKOB.
CBOCTBO MeIMaHbI
MPSIMOYTOJIEHOT'O TPEYTOJIbHHUKA.
PaBHOOeipeHHBIE 1 PABHOCTOPOHHHE
TpeyronsHuKH. [Ipu3Haku u
CBOICTBa paBHOOEAPEHHOTO
TPEYroJbHHUKA.

[IpoTuB Gonpiieii cTOpOHBI
TPEYTOJILHHUKA JIEKHUT OOJIBIIAN YTOJI.
[Ipocreiimue HepaBeHCTBa B
reometpun. HepaBeHCTBO
TpeyroyibHuKa. HepaBeHCTBO

BeiBoiTh ciieicTBUS (PaBEHCTB COOTBETCTBYIOIIMX JIEMEHTOB) U3 PABEHCTB
TPeyrolbHUKOB. DOpMYIHPOBaTh ONMPENEICHUs: OCTPOYTOIBHOTO,
TYIOYTOJILHOTO, MPSIMOYT'OJIBHOTO, PABHOOEIPEHHOT0, PABHOCTOPOHHETO
TPEYTOJILHUKOB; OMCCEKTPHCHI, BEICOTHI, METUAHBI TPEYTOJIBHUKA; CEPETUHHOTO
NEePIEeHIUKYISIpa OTPEe3Ka; IepuMeTpa

TPEyroJbHUKA.

DopMynTupoBaTh CBOWCTBA U MMPU3HAKH PABHOOEIPEHHOTO TPEYTOJIbHUKA.
CTpouTh 4epTeXH, peliaTh 3aJa4d ¢ TOMOLIbIO HAXOXKICHUS PaBHBIX
TPEYTOJIHHUKOB.

[TpuMeHATh TPU3HAKHN PABEHCTBA MPSAMOYTOJIEHBIX TPEYTOJIbHUKOB B 3aa4ax.
Hcnonb30BaTh HU(POBBIE PECYPCHI AJISl HCCIIEAOBAHMS CBOHCTB N3yYaeMbIX
¢buryp.

3HAKOMHUTHCS C NCTOPUEH Pa3BUTHS TE€OMETPHH
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sioMaHou. [IpAMoyrobHbIN
TPEYTOJIBHUK C yTioM B 30 .
[lepBbie MOHATHA O JOKA3aTENBCTBAX
B T€OMETPHHU

[TapannensHbie
MpsIMBIE, CyMMa
YTJIOB TPEYTOIbHUKA
(14 9)

[TapannenbHble IpsMBIE, UX
cBoucTBa, [IaTe1il mocTynar EBknuaa.
Hakpecr nexainue,
COOTBETCTBEHHBIEC U OJTHOCTOPOHHUE
yrae1 (0Opa3oBaHHBIE MTPH
MEePECCUCHNHU MAPAIUICIBHBIX MPSIMBIX
CEeKyIIeH).

[Ipu3Hak napamienbHOCTH NPSAMBIX
4yepe3 paBEeHCTBO PACCTOSTHUNA OT
TOYEK OJIHOW MPSMOU 10 BTOPOU
OpsIMOM.

CymMma yTiioB TpeyroibHUKa U
MHOTOYTOJIbHUKA.

Breninue yriel TpeyroyibHUKa

DopMyTHpOBaTH MOHATHE MAPAJUIETHHBIX MPSIMBIX, HAXOJAUTh IPAKTHIECKUE
npumMepsl. M3yuaTh CBOWCTBA yIiI0B, 00pa30BaHHBIX MPH MEPECCUCHUN
napavieIbHBIX OPSIMBIX ceKkyiel. [IpoBoauTh HOKa3aTeNbCTBA MAPAIICIFHOCTH
JIBYX TPSMBIX C TIOMOIIBIO YTJIOB, 00pa30BaHHBIX MPH ITEPECEUSHUH ITHX
MPSAMBIX TPETHEU MPAMOU.

Bolyucnsats cyMMy yIJIOB TPEYTOJbHUKA U MHOTOYTOJIBHUKA.

Haxonuts uyrcnoBbie 1 OyKBEHHBIE 3HAYCHUS YTIIOB B TEOMETPHUYECKUX 3a/1a9ax
C UCTIOIH30BAHUEM TEOPEM O CYMME YTIIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMUTHCS C UCTOPHUEH pa3BUTHS T€OMETPUH

OKpy’HOCTb OKpy»XHOCTb, XOpZABI U JUAMETPHI, DopMyIHPOBATh ONPENEIICHUS: OKPYKHOCTH, XOP/ABI, JUaMETpa U KacaTeJIbHOU
U KpYT. ux cBoiictBa. KacarenbHas k K OKpY>XHOCTH. M3y4aTh UX CBOMCTBA, IPU3HAKHU, CTPOUTH YEPTEKH.
I'eomerpuyeckue OKpY>XHOCTH. OKPY>HOCTb, HccnenoBatk, B TOM YHCIE HCIONB3YS IIU(PPOBBIE PECYpPChI: OKPYIKHOCTS,
MTOCTPOEHUS BrnucanHas B yroil. [lorarue o 'MT, | BOMCaHHYIO B yro; HEHTP OKPYKHOCTH, BIIMCAHHOMN B YIOJI; pAaBEHCTBO
(14 q) IIpUMEHEHUE B 33J1a4axX. bUcceKTpHca | OTPE3KOB KacaTENIbHBIX.
U CepEJIMHHBIN MEPIICHIUKYIISIP KaK Ucnonp3oBate MeToa ['MT miid 1oka3arenbcTBa TEOPEM O NEPECEUEHUN
FEOMETPHUYECKUE MECTA TOYEK. OMCCEKTPUC YIIIOB TPEYTOIbHUKA U CEPEANHHBIX NEPIECHIUKYIISIPOB K CTOPOHAM
OKpy»KHOCTb, OITUCaHHAs OKOJIO TpeyronbHuKa ¢ nomomibio I'MT.
TpeyroJjibHUKa. Brincannas B OgBnajzieBath MOHATUSAMHU BIIMUCAHHOMN U OMUCAHHON OKPY>KHOCTEH TPEYTrOIbHUKA,
TPEYTrOJIbHUK OKPYHOCTb. HaxOJUTb LEHTPHI ITUX OKPYHKHOCTEH.
[Ipocreiimue 3aaaun Ha MocTpoeHUe | PemmaTe OCHOBHBIE 33/1a4l Ha IOCTPOEHUE: YIJla, pAaBHOI'O JAHHOMY;
CEpPEAMHHOIO MEPIEHANKYJISIpa TaHHOTO OTPE3Ka; NPSIMON, IPOXOIAILIEH yepes
JTAHHYIO TOYKY W MIEPIEHIUKYISIPHOIN TaHHOW TIPSIMO¥; OMCCEKTPHUCH JAHHOTO
YIJIa; TPEYTOJBHUKOB 10 PA3JIIMYHBIM 3JIEMEHTAM.
3HAKOMHUTBCS C HCTOPUEHN pa3BUTHs TEOMETPUH
IToBTOpEHUE, [MoBTopenue n 0600IICHNE Pemate 3aaun Ha MOBTOPEHNE, WILTIOCTPUPYIOLLKE CBA3U MEXY Pa3JIMUHbIMU

000011IeHHE 3HAHU
(49

OCHOBHBIX TIOHATHU U METOJIOB Kypca
7 Kiacca

qacCTsIMHU
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8 KJIACC (68 HACOB)

Ha3ssanmue pasaena OcHoBHOe coiep:kaHne OcHoOBHBIE BHAABI 1eSITeIbHOCTH 00y4AIOIINXCS DJIeKTPOHHBIE
(TeMsI) Kypca, (uudposbie)
KOJINYeCTBO 4acoB o0pa3oBaTe/ibHbIe

pecypchbl

YeThIpEXyTrOIbHUKH
(12 3)

[Napannenorpamm, ero Mpu3HaKu U
CBOIicTBa. YacTHble clIyyau
[apauIesIorpaMMOB
(IpsIMOYTOJIBHUK,

poMO, KBaapar), WX NpPU3HAKH U
coiictBa. Tpanenus. PaBHoOokas

MIPSIMOYTOJIbHAS Tparnenny.
YnBoenne wMenuanbl. LleHTpanbHas
CUMMETPUS

N300paxaTh 1 HAXOOUTh Ha YEePTEkKax YETHIPEXYTOJIbHUKN Pa3HBIX BUAOB U HX
3JIEMEHTBHI.

DopMyTUpOBaTh ONpENEeNCHUs: IapajuleJorpaMMa, IPsSMOYrojJbHHKA, poMmoa,
KBaJpaTa, Tpareluny, paBHOOOKOH Tpaleuy, MPsIMOYTOIbHOM Tpanenny.
Jloka3piBaTh M HCIIOJIB30BaTh IpU pEIIEHUH 3a7aX MPHU3HAKH M CBOWCTBA!
napauienorpamMmma, NpsiMOyrobHUKa, poM0a, KBaapaTa, TpareLuy, paBHOOOKON
Tpareuy, NpsIMOYroJIbHOM Tpaneuuu.

[IpuMeHATs METO/ YABOEHUS MEIUaHbI TPEYTOJbHUKA.

Hcnonb3oBaTh 1U(POBBIE PECypChl Ul HMCCIECAOBAHMS CBOWCTB H3y4aeMbIX
buryp.

3HAKOMHUTBCS C HCTOPUEH pa3BUTHs T€OMETPUH

Teopema Paneca

Teopema @aneca u Teopema o

IIpoBOIUTE NOCTPOEHUS C MOMOINBIO LMPKYJIS W JUMHEHMKU C UCIOJIb30BaHUE

H TeopemMa 0 | MIPOITOPIIMOHATILHBIX OTPEe3Kax. TeopeMbl Dalieca  TEOPEMBI O MPOTMOPITUOHANTBHBIX OTPE3KaX, CTPOUTH
MTPOTIOPITUOHATBHBIX CpenHss TMHAS TPEYTOJIBHUKA. 4eTBEPTHIN MPOIIOPIIMOHATIBHBIN O0Tpe30K. [IpoBOANTE MOKA3aTENHCTBO TOTO, YTO
oTpe3kax, Tmoao0HbIe | Tpamemus, e cpeaHsis TUHUS. MEJIMaHbl TPEYTOJbHUKA TMEPECEKAIOTCS B OJHOM TOYKE, M HAXOJWTH CBA3h C
TPEYTOJIbHUKHU [IpomnoprimonanbpHBIE OTPE3KH, | EHTPOM MacC, HaXOJIUTh OTHOIICHHE, B KOTOPOM MEHAHbI JIENATCS TOYKONH MX
(15 9) MIOCTPOCHUE 4yeTBEPTOTO | TIepe-
MIPOTIOPITMOHAIIEHOTO OTPE3Ka. cedeHus. HaxonuTh mo00HbIE TPEYTOJBHUKH Ha TOTOBBIX
CBolicTBa [EHTpa Macc B | 4epTeXkax C yKa3aHUEM COOTBETCTBYIOIIUX MPU3HAKOB IMOA00MS.
TpPEYrOJbHUKE. Pemarp 3amaun Ha TOMOOHBIE TPEYTOJHHUKH C MOMOINBIO CaMOCTOSTEIHHOTO
[lono6ubIe Tpeyronpauky. Tpu MMOCTPOCHUS YePTEIKEN 1 HAXOXKIEHUS TTOAOOHBIX TPEYTOJBHUKOB.
MpHU3HaKa MOJ00HUS TPEYTOJIbHUKOB. [IpoBomuTE MOKA3aTEIHCTBA C HCIIOIH30BAHUEM MTPU3HAKOB MTOA00USI.
[IpakTHyeckoe npuMeHeHNE Jloka3eIBaTh TpH MIPHU3HAKA MTOI00HS TPEYTOJIBHUKOB,
[IpumeHAT, TIONy4YeHHBIE 3HAHUS TPU  PEUICHUA TEOMETPUYECKHX U
MPAKTUYECKUX 3a7a9. SHAKOMHUTHCS C HICTOPUEH Pa3BUTHS T€OMETPHH
IInomane. Tloustue 00 oowei teopun | OBiaseBaTh TEPBUYHBIMUA MPEACTABICHUSAMH 00 OOIel TeopuH IUIOIIATH
Haxoxaenune wiomanu. DopMyinel s TUIOMIATU | (Mepbl), GOPMYIHPOBATH CBOWCTBA TUIOIIAIH, BEISICHATD WX HATJISTHBINA CMBICIL.
[Tmomaneii TpEyrojbHUKa,  MapaenorpaMma. | BeiBomuTh GopMyIibl miomaay napamuienorpaMma, TpeyroibHUKa, TPAeud 13
TPEYTOIHLHIUKOB OrHolieHne wionaned | GopMyasl IUIOMIAAM HPsSAMOYrojbHHMKa (KBazpara). BwiBoguth (Gopmysibl
¥ MHOTOYTOJIBHBIX TPEYTOJIbHUKOB c 0o0IUM | TUTOMAAX BBIMYKIOTO YETHIPEXYTOJbHUKA Yepe3 IUAroOHAIA W Yrodl MEXAy

¢uryp. [Inomann
MTOAO0OHBIX (HUTYP
(14 9)

OCHOBAaHMEM WJIHA OOIIEA BBICOTOM.
Brraucnenne mmomaneil  CI0KHBIX
¢dburyp depes pazOneHne Ha 4acTH U

HUMU.
Haxoaute rmiomanu  ¢uryp, u300pakéHHBIX Ha
MCIOJIB30BaTh pa30MEeHNe Ha YaCTH U IOCTPOCHHE.

KJIeT4aTo  Oymare,
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noctpoenue. Ilmomamu ¢uryp Ha
KJIET9aTOH Oymare.

[Tnomanu NMoJOOHBIX ¢buryp.
Brruncnenne mromaneit. 3amaum ¢
MIPAKTHYECKAM coniep>KaHueM.
Pemenue 3agay ¢ momoIp0 MeTona
BCIIOMOTaTENbHOH IIIOIAAN

Paz0ouparh npuMepbl UCIIOIb30BaHMS BCIIOMOIaTEIbHOMN IUIOIIAIN IS PEIICHHUS
FCOMETPHUYCCKUX 3a/1ad.

Haxoauts ruiomiaam nogo0HbIX Quryp.

BBIYUCIATE MIIOMIAM PA3THYHBIX MHOTOYTOJIBHBIX (QHTYD.

PemaTh 3ama4n Ha IUIOMIAAb C IPAKTHYCCKUM COAEPIKaHUEM

Teopema IIudaropa Teopema [Tudaropa, e€ | JokazpiBath Teopemy Ilucdaropa, wmcmomp3oBaTh €€ B MPAKTHUECKUX
1 Hayana JOKa3aTeIbCTBO Y NPUMEHEHHUE. | BEIYUCICHUSAX.
TPUTOHOMETPUHN Obpatnas  teopema  Iludaropa. | @opmynupoBats omnpeaeneHus TPUTOHOMETPHUECKUX (YHKLIHUH OCTPOro yria,
(10 9) OnpeneneHne TPUTOHOMETPHUYECKUX | MPOBEPSTH HX KOPPEKTHOCTD.
¢byHKUNR 0CTpOro yria, | BeIBoAuTh  TPUTOHOMETPUYECKHWE  COOTHOLIEHHSI B HIPSAMOYTOJIbHOM
TPUTOHOMETPHUYCCKHUE COOTHOUICHUA | TPCYT'OJIbHUKE.
B IpsIMOYIOJIBHOM TpeyroipHuke. | MccnenoBarb  COOTHOLIEHMS ~ MEXAY  CTOPOHAaMH B HPSAMOYIOJIBHBIX
OcHoBHOE TPUTOHOMETPUUYECKOE | TPEYroJbHUKAX ¢ yriaamu B 45° u 45°; 30° u 60°.
toxkaectBo. CooTHomieHust Mexay | Mcnonp3oBaTh (QopMynbsl NpUBEJCHHS W OCHOBHOE TPHTOHOMETPUYECKOE
CTOpOHaMH B MMPAMOYT'OJIBHBIX | TOXIACCTBO JII HAXOXICHUA COOTHOIIICHUI MCKAY TPUTOHOMETPUYCCKUMU
TpeyroibHUKax ¢ yraamu B 45° u 45°% | GyHKIMAME pa3IMYHBIX OCTPBIX YIJIOB.
30% u 60° [TpuMeHsTh NOTyYeHHbIE 3HAHUS 1 YMEHHUS TIPH PEILICHUN IPAKTHYECKHUX 3a/1ad.
3HAKOMHUTBCS C HCTOPHUEH pa3BUTHS TE€OMETPHH
Yriel B OKpYXHOCTH. | BriucanHble W I1eHTpanbHble yTibl, | DOpMYyIUMpOBAaTE OCHOBHBIE OIPEACICHUS, CBSI3AHHBIE C yIJaMud B Kpyre

Bnucannsie U | YroJd MeXIy KacaTreIbHOW W XOPIOW. | (BIUCAHHBIN IO, IEHTPAIBHBIA yro).
OTHCaHHbIE VYTiel MeXAy XOpAaMHu U CeKymMMHU. | HaXxonuTe BIMCAHHBIE YTIIbI, OMUPAIONIUECS Ha OJHY AYTY, BBIYHUCISTH YIIIBI C
YeTHIPEXYTOJIbHUKH. Brucannsie u OMHCaHHBIEC | TOMOIIBIO TEOPEMbl O BIHCAHHBIX yIJIaX, TEOPEMbl O BIHMCAHHOM
KacarensHble K | YETBIPEXYTOJNBHUKM, UX NPU3HAKH U | YETBIPEXYTOJIIBHUKE, TEOPEMBI O [ICHTPAIEHOM YTJIE.
okpyxHoctH. KacaHue | cBolicTBa. IIpumeHenue stux | MccnenoBath, B TOM YHCJE C MOMOILBIO LU(PPOBBIX PECYPCOB, BIIMCAHHBIE U
OKPYKHOCTEMN CBOMCTB npu pelIeHny | OIMCAHHBIEC YETHIPEXYTOJIbHUKHY, BEIBOJAUTH UX CBOMCTBA U IPU3HAKHU.
(13 9) reoMeTpuyeckux 3agad. Bszammuoe | Mcmonp30BaTh 3TH CBOMCTBA M MPU3HAKY IIPH PEIICHUH 32124

pacIoJOkKEeHHE JBYX OKpPYKHOCTEM.

Kacanue okpyxHOCTEN
[loBTOpenue, [loBTOpEeHNE OCHOBHBIX MOHATHIA U Pemarp 3aaun Ha TOBTOPEHHE, WILTIOCTPUPYIONINE CBSI3U MEXKIY Pa3IUIHBIMHU
060011eHNe METOJIOB KypcoB 7 W 8 KJaccoB, | 4acTAMH Kypca

3HaHu# (4 1)

0000111eHHEe 3HAHUT
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9 KJITACC (68 YACOB)

Hassanmue pasaena OcHoBHoOe coiep:kaHne OcHoOBHBIE BHABI 1eSITeIbHOCTH 00y4AIOIINXCS JJIeKTPOHHBIE
(Tembl) Kypca, (uudposbie)
KOJIM4eCTBO YacOB o0pa3oBaTeJIbHBIE

pecypcehl

Tpuronomerpusi.
TeopeMbl KOCUHYCOB U
cuHycoB. Pemenne

OnpejiesieHne TPUTOHOMETPHYECKHX
¢ynkmuii  yrmos ot 0° mo  180°
KocuHYC ¥ CHHYC IIPSIMOTO U TYIIOTO

DopMynHpOBaTh OMpPENENICHUS TPUTOHOMETPUYECKNX (YHKIHHA TYMBIX U
MpSIMBIX  yTJIOB. BBIBOOWTH TeOpeMy KOCHHYCOB M TEOpeMy CHHYCOB (C
paguycoM OIHUCAaHHOW oOkpyxHOocTH). Pemarts TpeyroabHuku. Pemath

TPEYTrOJIbHUKOB yria. Teopema KOCHHYCOB. | IPaKTHYECKHUE 3aJaud, CBOJAIIMECS K HAXOXKJEHHUIO Pa3IUYHBIX 3JIEMEHTOB
(16 4) (O6obmEnHass) TeopeMa CHHYCOB (C | TPEYrOJIbHHKA

paanycoM ONHMCAaHHOW OKPYKHOCTH).

Haxoxnenue JuH  CTOpPOH M

BEIMYMH  YIJIOB  TPEYroJbHUKOB.

dopMyna MmIOMAgM TPEYroJbHHUKA

yepe3 JIBE CTOPOHBI M YTOJ MEXIy

HHUMU. Dopmyna IJIOIIA N

YeThIPEXYTOJIbHHUKA yepe3 ero

JUaroHajid ¥ yTOJI MEX]ly HUMHU.

IIpakTHueckoe IIPUMEHEHUE

JIOKa3aHHBIX TEOPEM
[IpeoGpazoBanue [onsiTne 0 npeoOpazoBanuu | OcBauBaTh NOHATHE NPEOOPA30BAHUS 1OA00US.
nosooust. Merpudeckue | momoousi. CootBercTBeHHbIe | MccnenoBaTs OTHOIEHHE JTMHEHHBIX 3JIEMEHTOB (GUTyp MpH MpeoOpa3oBaHun
COOTHOIIEHHS B | DIIEMEHTHI MOJOOHBIX ¢uryp. | momobus. Haxomuts npumepsl NOJ00Hs B OKPYKAIOMIEH JeHCTBUTEIbHOCTH.
OKPYKHOCTH Teopema 0 mpou3BeNeHHH OTPE3KOB | BHIBOAWTH MeTpHYECKHE COOTHOIIECHHS MEXKAY OTPE3KaMH XOpI, CeKYIIHX MU
(10 ) XOpI, TeopeMa O TPOU3BEICHUM | KACaTeIBHBIX C  HCIOJB30BAHUEM  BIHUCAHHBIX yIJIOB H  MOAOOHBIX

OTPE3KOB  CEKYIIMX, TeopeMa O | TPEYroJIbHHUKOB. PemaTh reoMeTpuiecKue 3a1au 1 3a[1a4H U3 PeabHON KU3HU

KBajJpaTe KacaTeabHOH. [IpumMeHeHue | ¢ UCIIONB30BaHNEM MTOJOOHBIX TPEYTONBHUKOB

B PELICHUH F€OMETPHUYECKHUX 3a1a4
BexTops! Omnpenenenne BEKTOPOB, CIOXKEHHUE U | VIcIionb30BaTh  BEKTOPHl  KaK  HAaNpaBlIeHHbIE  OTPEe3KH, HCCIIeN0BaTh
(12 9) pPa3HOCTh  BEKTOPOB, YMHO)XCHHE | TEOMETPUUECKH (TepeMenienne M (U3NYecKuil (Cuila) CMBICIBI BEKTOPOB.

BekTOpa Ha uyuciao. dusumyeckud u
TEOMETPUYECKANA CMBICT BEKTOPOB.

Pasnoxenue BekTOpa 1O  JBYM
HEKOJJTMHEAPHBIM BEKTOPAM.
Koopaunater Bekropa. CkanspHoe
IPOM3BE/ICHHE BEKTOPOB, ero

3HaTh ONpEIENEHUs] CYMMBl M Pa3HOCTU BEKTOPOB; YMHO)KEHHS BEKTOpa Ha
YHCII0, UCCIIE/I0BATh TEOMETPUIECKUN M (PU3HUYECKHUI CMBICIIBI DTHX OTEpPaIH.
PemaTe reoMeTpuuecKue 3a1a4n € UCIIOJIb30BAHUEM BEKTOPOB.

PacknagsiBaTh BEKTOp MO ABYM HEKOJUIMHEAPHBIM BEKTOPaM.

Hcnonp30BaTh CKalsipHOE MPOU3BENECHUE BEKTOPOB, BEIBOJUTH €M0 OCHOBHBIE
CBOMCTBA.
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NMPUMCHCHHUE IJId HaXOXIACHUA OJIINH

1 YTJIOB.
Pemenne 3amau ¢ momouibio
BeKTOpoB. [IprMeHeHne BEKTOPOB

oI peIICHUA 3aaa4 KHMHEMAaTUKHU U
MECXaHUKH

Brrauciasats cymMMy, pa3HOCTD U CKAJIIPHOE MMPOM3BEICHUE BEKTOPOB B
KoopauHatax. [[pUMEHATh CKaJIIpHOE MPON3BEICHUE T HAXOKICHUS JUTHH U
YTJIOB

JlexapToBsI JlexapToBBI KOOPAMHATHI TOUEK Ha OcBauBaTh TMOHATHE NPSIMOYIOJBHOW CHCTEMBI KOOpPAMHAT, JEKapTOBBIX
KOOpJIMHATHI Ha IUIOCKOCTH.  YpaBHEHHE NPSIMOW. | KOOPAUHAT TOYKHU. BBIBOAWTH ypaBHEHHE MPSMOM U OKPYXHOCTH. BBIAETATH
TJIOCKOCTH YrmoBoir ko3 UIMEHT, TaHTEHC | MOJHBIA KBaApaT ISl HAaXOXKACHUS IIEHTpa W paguyca OKPYKHOCTH TO eé
(9 9) yria HakJIOHa, TapaljelbHble U | ypaBHEHMIO. Pemate 3aauM Ha HAaXOKACHHE TOYEK MEpPEeceUeHMs MPSIMBIX U
MIEPIICHINKY IS PHBIE TIPSIMBIC. OKPYKHOCTEH ¢ TIOMOIIIbI0 METO]a KOOPINHAT.
YpaBHeHue OKpyXHOCTH. | MicTIOh30BaTh CBOKCTBA YIIIOBOTO KOA(h(HUIIMEHTA IPSMON TIPH PEIICHNH 3a7ad,
HaxoxJneHue  KOOpAMHAT  TOYEK | Ul OIPEACIICHUS pacHoJOXEeHHs MpsMoi. IIpUMeHATH KOOpAMHATHL IIPH
NepeCceUCHUs OKPYKHOCTU U HpﬂMOfI. peIICHUN TC€OMCTPUUCCKUX u MPpAaKTUYCCKUX 3aaay, JJIsA MOCTPOCHUA
Meton KOOpIWHAT TPH PEIICHWH | MAaTeMaTHYeCKHX MOJeNIeH peanbHbIX 3a1a4 («METO KOOPIUHATY).
TeOMETPUUIECKUX 3a7a4. [Tonb30BaThCS IS IOCTPOCHUS U HCCICIOBAaHUM IU(POBBIMU PECYPCAMHU.
HcnonpzoBanue MeTo1a KOOpIUHAT 3HAKOMHUTBCS C UCTOPHUEH pa3BUTHS T€OMETPUH
B MTPAKTHYECKUX 3a/1adax
[IpaBunbHEIE [IpaBunbHEIE MHOTOYTOJIBHHUKH, | DOpMYyIHpOBaTh ONpeeNieHHe MPAaBIIBHBIX MHOTOYTOJHHUKOB, HaXOJUTh HX
MHOTI'OYT'OJIbHUKH. BBIUMCJIEHHE UX dJIEMEHTOB. Yncio DJICMCHTHI.

JlnrHa OKpy>KHOCTH
U IJIOUIa b Kpyra.
Brruucnenue
IJI0IA e

(8 1)

T U JUTMHA OKPYXHOCTH. JlJnHa Iyru
OKpYyXHOCTH. Pamnannas mepa yria.
[Tnomanpe Kpyra W €ro 3JIEMEHTOB
(cexTopa u cermeHTa). Berancnenue
iomazaen Guryp, BKIFOUAIOIINX
3JIEMEHTHI Kpyra

BBEJEHHLIM C IIOMOIIBIO
JUIMHY JOyTM U

ITonb30BaTbCS NOHATHEM JUIMHBI
MPABWIBHBIX MHOTOYT'OJIBHHUKOB,
paguaHHYIO Mepy yIuia.

[TpoBoaKTE TIEpeX0/] OT palMaHHON MEPHI YIIIa K TPagyCHOM 1 Ha000pOoT.
Onpeaensts wiomans kpyra. BeiBoguts ¢popmyiisl (B rpagyCcHOM U paguaHHOR
Mepe) ISl AJIMH AYT, JI0MAael CEeKTOPOB U CETMEHTOB.

BeraucnsaTs miomaan Gpuryp, BKIIOYAIONIAX SIEMEHTHI OKPYKHOCTH (KpyTa).
HaxoauTe miionaau B 3ajlauax peaibHOM JKU3HU

OKpPY>KHOCTH,
OnpeNessiTh 4YUCIO T,

I[BI/I)KCHI/IH IIJIOCKOCTHU
(64)

[lonsTne o0 MABWKEHUHM IUIOCKOCTH.
[TapannensHbIi TIEpEHOC, TOBOPOT U
cummerpusi. Ocu W UEHTPH
CUMMETPHHU. [Ipocreitmne
MIPUMEHEHUS B PEIICHNN 331a4

Pa3z0uparb npuMepbl, HIUTIOCTPUPYIOIIUE TOHITHS IBMKEHHS, LIEHTPOB U OCer
CUMMETPUH.

DopMyIHpPOBaTh OMpPEAEICHUS TapauIebHOTO TepeHoca, TTOBOPOTa U OCEBON
cuMMeTpuu. BeIBoAUTE UX CBOMCTBA, HAXOANUThH HETIOABHIKHBIE TOUKH.
HaxonuTp LEHTPHI U OCH CHMMETPHA POCTEHIINX GUryp.
IIpuMeHsATe  MapajuieNbHBIA  NEPEHOC W CUMMETPHIO
TEOMETPUIECKUX 3a1ad (pa3oupars MPUMEPHI).
Vcnionp30BaTh AJ1s1 IOCTPOSHHS M HCCIIEAOBAaHUN TM(POBBIE PECYPCHI

IIpU  pPELIECHUU

[ToBTOpenue,
000011IeHNE,
CUCTEeMAaTHU3aIUs

IToBTOpEHVE OCHOBHBIX TIOHATHH U
METOJOB KypcoB 7—9 Kiaccos,
00001IeEHNE W CHCTEMaTHU3aLMs

OnepupoBarh MOHATHSIMH: (GUTYpa, TOYKA, MpsAMas, Yrojl, MHOTOYTOJbHUK,
pPaBHOOCIPEHHBIN M PAaBHOCTOPOHHHUM TPEYTOJLHHUKH, IPSIMOYTOJIHHBIH
TPEYTOJIbHHUK,  MEAMAaHa, OWCCEKTpHCA H  BBICOTA  TPEYTrOJbHHKA,
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3HaHuH (7 9)

3HAHUU. IIpocreiimme
reoMeTpuyeckue QUTYpBl W UX
CBONCTBA. N3mepenue
TeOMETPHYECKUX BEJIMYHWH.
Tpeyronpauku. IlapamnensHele U
MEPIEeHIUKYIIpHbIE MpsSIMBIE.
OKpyXHOCTb u KpYT.

I'eomeTpuyeckre MOCTpOEHUS. YTIIbI
B  OKpyXHOCTU. Bmnwucanneie u

OINHCaHHbIE OKpPYKHOCTH
MHOT'OYTOJIbHUKOB. [psamas u
OKPYKHOCTb.  UeTBIPEXYTOJIbHUKH.
Brnucannsie u OIHCaHHbIE
YETHIPEXyTOJIbHUKY. Teopema

[Mucdaropa u Havama TPUTOHOMETPHH.
Pemenune 00X TpPEyroJbHUKOB.
[IpaBuiibHEIC MHOTOYTOJIbHHKH.
[IpeobpazoBanus TUTOCKOCTH.
Hewxkenns. llogooue. Cummerpusi.
Ilnomans. Beruucienune maomaaci.
ITrowaau HOIOOHBIX turyp.
JlexapToBsI KOOPJMHATHI Ha
IIJIOCKOCTH. BEKTOpBI HA IJIOCKOCTH

napajienorpamm, pomO, MPSMOYTOJILHUK, KBaJpaT, TpPamelus; OKPYXKHOCTb,
KacaTeNbHas; paBeHCTBO U MMojooue Guryp, TpeyroabHUKOB; MapauIeIbHOCTh U
MEPICHAUKYISAPHOCTh  MPSIMBIX, YIOJd  MEXAY  HPSAMBIMH, CHMMETpPUS
OTHOCHUTENFHO TOYKH W MPSIMOM; JITMHA, PACCTOSHIE, BEJIMYNHA YTIIa, TUIOMIAIb,
nepumMeTp. Vcronp30BaTh GOPMYIIBL: IEPUMETPA U IUIOMIATA MHOTOYTOJIEHUKOB,
JUIMHBI ~ OKPY)KHOCTM M  IUIOM@AM  Kpyra, oObéMa NpPSIMOYrOJbHOIO
napajieienunena.

OnepupoBaTh TOHATHUSAMHU: TPSAMOYTOJbHASI CHCTEMa KOOPAMHAT, BEKTOP;
HCIIOJIb30BaTh 3THU IMOHATHUS AJI MPEACTABICHUS JAHHBIX U PELICHUS 3a]ady, B
TOM 4YHCJIE U3 JAPYTruX Y4YeOHBIX MpeaMeToB. Permnare 3ajauyu Ha MOBTOPCHHE
OCHOBHBIX TIOHSTHH, WILTIOCTPAIIHIO CBS3EH MEXTY pa3TNIHBIMH YacTSIMH Kypca.
Brei6bupaTs MeTo IS pelieHns 3aJa4u.

Pemate 3amaun 3 MOBCETHEBHON KU3HU
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «BEPOSATHOCTb "

CTATUCTHUKA». 7-9 KIIACCbI
HEJIM U3YUEHNW A YUEBHOT'O KYPCA
B coBpemenHOM 1mupOBOM MHUpPE BEPOATHOCTh U CTATHCTUKA MPHOOPETAIOT BCE OOJIBIIYIO
3HAYUMOCTh, KaK C TOYKH 3PEHHS MPAKTUYECKUX MPUIIOKEHUM, TaKk M UX pPOJU B
oOpa3oBaHHM, HEOOXOAMMOM KaXXKJIOMYy deloBeKy. Bospacraer umcino mnpodeccuit, npu
OBJIAJICHUU KOTOPBIMU TpeOyeTcs xopolias 6a3oBasi MOATOTOBKA B 00JaCTH BEPOSITHOCTU U
CTaTUCTUKHU, TaKas MOJrOTOBKA Ba)KHA JUISl MPOAOJKEHHUS 0Opa3oBaHUS U JJIS YCIEUIHOM
npohecCuoHaNTbHOM Kapbephl.

Kaxxnp1ii yenoBek MOCTOSTHHO NMPUHUMAET PEIICHHS Ha OCHOBE HMMEIOLIUXCS Y HEro
TaHHBIX. A JUIs1 000OCHOBAaHHOTO TIPHUHSITHS PEIICHUS B YCIOBHUSAX HEAOCTATKa WM M30BITKA
nHpopMaluu HEOOXOJAMMO B TOM YHUCJIE XOPOIIO CPOPMHUPOBAHHOE BEPOSATHOCTHOE U
CTaTUCTUYECKOE  MbIlUIeHHe. VMEHHO TMOoATOMY OCTpPO BCTalia  HEOOXOJIUMOCTh
chopMupoBath y o0ydaronuxcs (yHKIIMOHAIBHYIO TPAaMOTHOCTh, BKJIIOUAIONIYIO B ceOsl B
KauecTBE HEOTHEMJIEMOM COCTABISIONMIEH yMEHHE BOCHPUHUMATh M KPUTHYECKU
aHAIM3UPOBaTh HMH(POPMALUIO, TPEACTABICHHYIO B pa3IW4YHBIX (GOpMax, TOHUMATH
BEPOSTHOCTHBIA XapaKTep MHOTHX peajbHBIX IPOIECCOB W 3aBUCHUMOCTEH, MPOM3BOIUTH
MPOCTEUIIINE BEPOATHOCTHBIE PAcUEThl. 3HAKOMCTBO C OCHOBHBIMH MpPHUHIIMIAMHU cOopa,
aHaJlM3a W TPEJCTABICHUs JAHHBIX U3 PA3IUYHBIX cep >KM3HU OOIIeCTBa M TOCyAapCTBa
mpuoOIIaeT 00yJaronuxcs K 001eCTBeHHBIM HHTepecaM. M3ydeHne oCHOB KOMOMHATOPHUKHU
pa3BUBAET HABBIKM OPTraHU3AIlMU IMepedopa U Mmojcuéra yucia BapuaHTOB, B TOM YHUCIE, B
MPUKIATHBIX 33/a4aX. 3HAKOMCTBO C OCHOBaMH TeOpHH TpadoB cO3MaET MaTEeMaTHUECKHUN
byngameHT s (GOpMHUPOBAHUS KOMIETEHIIMH B 007acT MHPOPMATUKH W LU POBBIX
TexHoJoTuid. [loMHUMO 3TOrO, MPW HM3YyYEHWH CTATHUCTUKH W BEPOSTHOCTH O00OOTaIIaroTCs
MIPEICTABJICHHUS YUYaIIUXCsl O COBPEMEHHON KapTHHE MHpa W METOJaX €ro HMCCICIOBaHUS,
dbopMHupyeTCsT TOHMMAaHHWE POJIM CTAaTUCTHUKKA KaK WMCTOYHUKA COIMAIBHO 3HAYUMOM
MH(OPMAITUHU U 3aKJIaBIBAIOTCS OCHOBBI BEPOSTHOCTHOTO MBIIIICHHS.

B cooTBeTCTBUMU C JaHHBIMHU IEISAMH B CTPYKType MpPOrpaMMbl y4eOHOTO Kypca
«BeposSTHOCTh M CTAaTUCTUKA» OCHOBHOMW IITKOJIBI BBIJICIICHBI CIEAYIONIHNE CONECPKATEIHHO-
Meronnueckue JmHWU: «lIpencraBieHne JaHHBIX W ONMHKCATEIbHAs CTATUCTHUKAY;

«BeposTHOCTBY; «DJIeMEHThI KOMOMHATOPUKIY; «BBeneHne B Teopuro rpadony.
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Conepxxanne nuauM «lIpencraBneHne JaHHBIX U ONMUCATENbHAs CTaTUCTUKA» CIYXKUT
OCHOBOM i  (opMuUpOBaHUS HaBBIKOB paboThl ¢ wuHGpOpMAIMEl: OT YTeHUS W
MHTEpIIpeTalny nHGOPMaLMU, IPEICTAaBICHHON B Ta0NHIIaX, HA [UarpaMMax u rpaduxax 1o
coopa, TpenCTaBiICHHs M aHaldW3a JaHHBIX C HCIOJb30BAaHHUEM CTATUCTHUYECKHUX
XapaKTEpPUCTUK CPEAHMX U pacceuBaHus. PaboTas ¢ JaHHbIMHU, OOydYarouiuecs ydarcs
CUMTBIBATh M WHTEPIPETHPOBATH JAHHBIC, BBIABUTAaTh, APTYMEHTHPOBATh U KPUTHUKOBATH
NPOCTEUIIINE TUIIOTE3bl, Pa3MBIIUIATh HaJ (PaKTOpaMH, BHI3BIBAIOIIMMHU W3MEHUYHUBOCTb, U

OOCHHUBATH UX BJINAHUC HAa paCCMATPUBACMbBIC BECJIMYHNHBI U IIPOUCCCHI.

MECTO YYEBHOTI'O KYPCA B YYEGHOM IIVIAHE
B 7—9 xnaccax uzyuaercs Kypc «BeposSTHOCTh U CTaTUCTHKA», B KOTOPBIMA BXOAAT pa3Ieibl:
«IIpencraBieHue MaHHBIX M ONUCATENbHAs CTATHCTHKAY»; «BeposTHOCTBY; «IIeMEHTHI
KOMOMHATOpUKN»; «BBeneHne B TEOpUIO rpadoBy.
Ha u3ydenue naHHOro Kypca oTBOAUT 1 ydeOHBIN yac B HEAENIO B TEUEHHE Ka)I0IrO

rojia o0yuenusi, Bcero 102 yuyeOHBIX yaca.

COHAEPXAHUE YUYEBHOI'O KYPCA (ITO TOJAM OBYYEHU )
7 kJacc

[IpencraBnenue NaHHBIX B BUJE TAOJML, AUarpaMm, rpa@ukoB. 3anoiHEHUE TaOuIl,
YTE€HUE W TIOCTPOCHHE JuarpaMm (CTOJOMKOBBIX (CTONOUYATHIX) M KPYroBbiX). UteHue
rpa@uKoOB pealbHBIX MpoIleccoB. M3BnedeHne wuHpOpMAMK W3 AUArpaMM U TaOIuII,
WCIIOJIb30BaHNE M MHTEPIPETAINS TaHHBIX.

OnwucarenpHas  CTAaTUCTHKA: cpenHee apupMeTHYecKoe, MeJuaHa, pa3Mmax,
HauOoJIbllIeE U HAaWMEHbIIIEEe 3HAYEHUs HaOopa YMCIOBBIX JaHHBIX. [Ipumepsl ciayuyaiiHON
W3MEHYUBOCTH.

CrnyyaliHBIN SKCIIEpUMEHT (OTBIT) W clydailHOe coObITHE. BeposTHOCTH M yacToTa.
Ponb ManmoBepoOSTHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITHI B MPHUPOAEC M B OOIIECTBE.
Moueta u urpajibHasi KOCTb B TEOPHH BEPOSITHOCTEIA.

I'pad, BepmmnHa, pebpo. Crenenp BepmuHbl. Uucio pédep um cymMMapHas CTENEHb

BepiuH. [Ipencrasienue o cBsizHoctu rpada. Ienu u kel [lytu B rpadax. O6xon rpada
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(oiimepoB myTh). [IpeacraBienue 06 opueHTHpoBaHHOM rpade. Pemenne 3amad ¢ MOMOIIBIO
rpadoB.
8 kiace

[IpencraBieHune qaHHBIX B BUIE TAOIUIL, TUarpaMm, rpauKoB.

MHOX€eCTBO, 3JIEMEHT MHOXECTBA, MOJAMHOXKeCTBO. Omnepanuu HaJ MHOKECTBAMM:
oObequHEHUEe, nepecedeHue, pAonoiaHeHue. CBoWcTBa omnepauuil HajJ MHOYKECTBAMM:
NEPEMECTUTENIBHOE, COYETATENIBHOE, PpACHPENCIUTENIbHOE, BKIOUEHUSA. Vcrnosib30BaHKe
rpauuecKoro MpeacTaBICHUs] MHOXKECTB JUIsl OMMCAHUS PEaIbHBIX MPOIIECCOB U SBIICHUI,
IIPU PEIICHUU 3a/1a4.

N3mepenue paccenBaHus NaHHBIX. /(ucniepcus U CTaHIAPTHOE OTKIOHEHHUE YHCIIOBBIX
HabopoB. Jlnarpamma paccerBaHusl.

OnemeHTapHble COOBITHS ciydailHoro ombiTa. CiydaiiHble coObiTHA. BeposTtHocTu
coObITHi. ONBITHI C PABHOBO3MOXXHBIMU dJIEMEHTAPHBIMU COOBITUAMU. CiTydalHbIN BBIOOD.
CBsi3bp MEXAY MaJOBEPOSITHBIMU U MPAKTUYECKH JTOCTOBEPHBIMU COOBITHUSMH B MPUPOJE,
o0I1IecTBEe U HayKe.

HepeBo. CBoHCTBa NEpPEBBEB: EOUHCTBEHHOCTH IIyTH, CYIIECTBOBAHUE BHCSYEHN
BEPUIMHBI, CBSA3b MEXKY YMCIIOM BEPIIMH U yucioM peédep. [IpaBuno ymHoxenus. Pemenue
3aJ1a4y ¢ MOMOIIbIO TpadoB.

[IpotuBomnosnoxueie coObiTUsA. Juarpamma Oitnepa. OObeaUHEHUE U TIEpPECEUCHUE
coObiTuii. HecoBmectHbie coObiTusa. Dopmyna cioxeHUsT BEPOATHOCTEH. Y cCIoBHas
BeposiTHOCTh.  [IpaBmno  ymHoxkeHusi.  HesaBucumbie  coObiTusi.  [IpencraBieHue
DKCIIEPUMEHTA B BHUJE JepeBa. PelleHne 3a1ady Ha HAXOXKIASCHHUE BEPOSTHOCTEN C MOMOILBIO
JI€pEeBa CIyYatHOTO AKCIEPUMEHTA, AUarpaMm Diliepa.

9 kJacc

[IpencraBnenre AaHHBIX B BHAE TaONWL, auarpamm, rpa@uKoB, HHTEpHpeTalus
TaHHBIX. UTeHre U TOCTpOeHUE TabIuIl, AuarpamMm, rpaKoB 1O peaabHbIM JIAHHBIM.

[TepectanoBku u aktopuan. CodeTanus U Yucjao couetanuit. TpeyroapHuk [Tackarsi.
Pemenue 3a1a4 ¢ uCnosib30BaHNEM KOMOMHATOPUKH.

['eomerpudeckas BepossTHOCTh. CiydaliHbIN BBIOOP TOYKM M3 (PUTYPHI HA MIIOCKOCTH,

W3 OTPE3Ka U U3 JTyTH OKPYKHOCTH.
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Hcnertanne. Ycnex u Heynada. Cepust ucnbeiTaHuil a0 nepBoro ycrexa. Cepus
ucnbiTanuii bepuynnu. BepostHocT coObITHH B cepun UCbITaHUN bepHysum.

CrnyvaiiHas BEIMYMHA M paclpeliesieHue BeposATHOCTE. MaTemaTuyeckoe 0KHIaHue
u aucrepcus. lIpumepsl MaTeMaTHYECKOrO OKHUIAHHMS KAK TEOPETUYECKOTO CPENHETO
3HAYEHHs BEJIIMYMHBL. MareMaTHuecKoe OKHJIAHWE W JHCIEPCHsA CIyYalHOM BEIMYHMHBI
«YHCIIO YCIIEXOB B CEPUU UCIIBITAHUU bepHym».

[TonsiTue o 3akoHe OOibIIMX YKcel. M3MepeHue BEpOSATHOCTEM C MOMOILIBIO YacTOT.

Ponp 1 3HaueHne 3aKkoHa OOIBIIMX YHCET B mpupoac u O6IH€CTBC.

[IJIAHUPYEMBIE I[TPEJMETHBIE PE3YJIbTATBI OCBOEHU S IIPUMEPHON
PABOYEN ITPOI'PAMMBI KYPCA (ITO TOJJAM OBYUYEHUS)
IIpenMeTHbIe pe3yabTaThl OCBOEHUSI Kypca «BeposATHOCTh M CTaTHCTHKAa» B 7—9 Kiaccax
XapaKTEPU3YIOTCS CIEAYIOIUMHA YMEHUSAMH.

7 KJacc

e UYurarh uHpOpMaIINIO, IPEJCTABICHHYIO B TabJIUIIaX, HA MarpaMmax; MpeCcTaBIsATh
JaHHBIE B BUJE TaOJUI], CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE (CTOJOYATHIE) U
KpYTOBbI€) 10 MacCUBAaM 3HAYEHUH.

e OnuckiBaTh U UHTEPHPETUPOBATh PEATbHBIE YKCIIOBBIE JAHHbBIC, MPEJICTABICHHBIE B
TabIMIlax, Ha TUarpaMmmax, rpapukax.

e lcnonp30BaTh A1 ONMHUCAHMS JAHHBIX CTATHCTHYECKUE XApAKTEPUCTHKHU: CpPEIHEE
apupMeTnyecKoe, MeIMaHa, HanOoJIbllIee U HAMMEHbIIIEE 3HAUYCHHUS, Pa3Max.

e lmerh mpencTaBlieHUE O CIIyYallHOW M3MEHYMBOCTH Ha MpUMEpax IeH, PU3MUECKHX
BEJIMYMH, AHTPOIOMETPUYECKUX IAHHBIX; UMETh MPEJICTABICHUE O CTATUCTUYECKOU
YCTOUYUBOCTH.

8 kiace

e l3BrnekaTh W TpeoOpa3oBbIBATH WHQPOpPMAIUIO, TPEACTABICHHYIO B BHUJE TaOIMII,
auarpaMm, rpa@uKoB; NPEACTaBIATh JaHHbIC B BUJI€ TAOJIUII, TUArpaMM, FPaQuKOB.

e OnuceBaTh JAHHBIE C TOMOIIBIO CTATUCTUYECKUX MTOKA3aTeNIel: CPEAHNX 3HAYEHUHN U

Mep paccerBaHus (pa3max, TUCIePCHs U CTaHJAPTHOE OTKIOHEHUE).
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HaxoauTh 4acTOThl 4YMCIOBBIX 3HAYEHUH W YAaCTOTHI COOBITHI, B TOM YHCIE IO
pe3ynbTaTaM U3MEpEeHUd U HaOIIOJCHHIA.

HaxoauTe BEpOSTHOCTU CiIy4allHBIX COOBITUII B OIBITaxX, 3Has BEPOSITHOCTH
AJIEMEHTApHBIX COOBITHI, B TOM YHCI€ B ONbITaX C PABHOBO3MOKHBIMU
AJIEMEHTapHBIMU COOBITUSIMU

Hcnonp3oBaTh rpaguueckue MOJEIM: JEPEBO  CIy4yallHOTO  HKCIEPHUMEHTA,
JUarpaMMbl DWJiepa, YuciaoBas npsmasi.

OnepupoBarh NOHATHUSMHU: MHOYKECTBO, IMOJMHOKECTBO; BBINOJHATH ONEpPallUd Haj
MHOKECTBaMHU: OOBEIUHEHHE, IIEPECEUCHUE, JOINOIHEHUE; MEPEUNCIATh JIEMEHTHI
MHO>KECTB; IPUMEHSITh CBOICTBA MHOKECTB.

Hcnonb3oBath rpaduueckoe MpeACcTaBICHUE MHOXKECTB U CBSI3€M MEXIYy HUMH JUIS
ONMCAaHMUs IPOLIECCOB W SIBJICHWI, B TOM YHCIE NPU PEIIECHUU 3ahad U3 JIPYTUX

y‘-I€6HI)IX npcamMecTOB U KYPCOB.

9 kiaacce

W3Bnekatb u mnpeoOpa3oBbIBaTh HHGOPMALMIO, NPEICTABICHHYIO B PAa3IUYHBIX
UCTOYHMKAX B BUAE TaOJMI, AMAarpaMm, rpaukoB; NPEICTaBIATH JAHHBIE B BUJE
Ta0Iul, AUarpamm, rpaukoB.

Pematpb 3a71aun opraHu30BaHHBIM NIEPEOOPOM BapUAHTOB, a TAKXKE C UCIOIb30BAaHUEM
KOMOMHATOPHBIX IPABUII U METOJIOB.

Hcnonp30BaTh onucarenbHbIE XapAKTEPUCTUKHU 11 MAaCCUBOB YMCIIOBBIX JAHHBIX, B
TOM YHUCJIE CPEIHUE 3HAUYCHHS U MEPBI PACCEHBAHUS.

HaxomuTh dYacToThl 3HAYeHMH M 4YacTOThl COOBITHS, B TOM YHCIE MOJIb3YSCh
pe3ynbTaTaMu NPOBEIEHHBIX U3MEPEHHUI U HAOIIOICHUH.

Haxonutb BEpOSATHOCTH CITydalHbIX COOBITUH B M3YYEHHBIX ONBITAX, B TOM YHCIIE B
OTBITaX C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMHU COOBITUSMH, B CEPHUSIX UCIBITAHUHN J10

[IEPBOTO yCIIEXA, B CEPUAX UCIIBITAHUN bepHyIu.
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TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA 110 TOAAM OBYYEHU A

7 KJIACC (34 YACA)

Hassanmue pasaena OcHoBHoOe coiep:kaHne OcHoOBHBIE BHABI 1eSITeIbHOCTH 00y4AIOIINXCS JJIeKTPOHHBIE
(Tembl) Kypca, (uudposbie)
KOJIM4eCTBO YacOB o0pa3oBaTeJIbHBIE

pecypcehl

IIpencraBienue
JTaHHBIX (7 4)

[IpencraBnenue NaHHBIX B TaOIHIAX.
[MpakTHdyeckue  BBIYMCICHUS MO
T36HI/ILIHI)IM JaHHBbIM. H3Bneuenne u
HUHTCPpIpETALIUA Ta6HI/I‘IHI)IX JaHHBbIX.
[IpakTudaeckas padora «TaOmUIBD».

I'paduueckoe MIpeCTaBIIEHUE
JaHHBIX B BHJE  KPYIOBBIX,
CTOJIONKOBBIX (cTomOYaThIX)
muarpamMM. UTeHHWE H IIOCTPOCHHUE
JarpaMM. ITpumepst
neMorpaduIeckux JAarpaMm.

[IpakTnueckas pabota «AuarpaMmmbi»

OcBauBaTh CHOCOOBI MPEICTABICHUSI CTATUCTHYCCKHX MAHHBIX M YHCIOBBIX
MAacCHBOB C TOMOIIBIO TaOJUI[ U AMArpaMM C KCIIOJb30BaHHEM aKTyaJbHBIX U
Ba)XHBIX JaHHBIX (IeMorpaduyeckue qaHHbIe, IPOU3BOJCTBO MPOMBIIUICHHON U
CEJIbCKOXO03SIMCTBEHHOM MPOAYKIMHY, OOIECTBEHHBIE U TIPH-

ponubie siBieHus1). M3yuate MeToabl paboOThl ¢ TaOIUYHBIME M rpaduueckumu
MPEJICTABICHUSAMH JIAHHBIX C TOMOIIBIO ITMPPOBBIX PECYpPCOB B  XOJIE
MPaKTUYEeCKUX PadoT

OmnucarensHast
CTaTUCTUKA

(8 1)

Ywucnosie HaOOpHI. Cpennee
apupMeTHIecKoe. Menanana
YHCIOBOro Habopa. YCTOHYMBOCTD
Meauansl. Ilpaktuueckass pabota
«Cpennue 3HaueHus». HawmOonbliee
Y HaMMEHbIIIee 3HAYeHHS YHCIIOBOTO
HaOopa. Pazmax

OcBanBaTh MOHSTHS: YUCIOBOW HAaOOp, Mepa LEHTPaIbHON TEHICHIUH (Mepa
[EHTPa), B TOM YHUCIIe cpeiHee apuhMeTHIecKoe, MeTMaHa.

OnuceiBaTh CTATUCTUYECKUE AAHHBIE C TIOMOIIBIO CPEIHEro apu(pMeTHUecKoro
U MenuaHsl. Pemats 3agaqn.

W3yuath CBOWCTBA CPETHHX, B TOM YHUCIIE C IOMOIIBIO TUPPOBBIX PECYPCOB, B
X0J1e IPaKTHUECKUX padboT. OcBanBaTh MOHATHUS: HAUOOIbIIEE U HAMMEHbIIIEE
3HA4YCHUS] YMCIOBOI'O MAaccuBa, pasMax. PemaTh 3amaud Ha BbIOOp crocoba
ONMCaHUsl JaHHBIX B COOTBETCTBMM C MPUPOJOM JAHHBIX M LEIAMU
HCCIIEAOBAHMS

CaydaiiHas u3MeH- Cay4aiiHast n3MeHunBocTh | OcBauMBaTh MOHATHS: YacTOTa 3HAUYEHWH B MaccHBE AAaHHBIX, TPYNIIHMPOBKA
YUBOCTb (mpumepsr). Yactora 3HaUeHWH B | JaHHBIX, rucrorpamMma. CTpOUTh M aHAIM3UPOBATh THCTOTPaMMBI, NOAOUpPATH
(6 u) MaccWBe JIaHHBIX. [ PyNIUpOBKA. | MOAXOAANMK Iar rpynnupoBkd. OcBauBaTh TrpadUuecKue MPeICTaBICHUS
I'ucrorpammsr. [IpakTrueckas | pa3sHBIX BUIOB CIIy9ailHOW M3MEHYMBOCTH, B TOM YHCIIE C TIOMOIIBIO ITU(PPOBBIX
pabota «CiyyaiiHasi ©3MEHUMBOCTBY | PECYPCOB, B X0JI€ MPAKTUYECKOH pabOTHI
Beenenue B Teoputo I'pad, BEpILINHA, peopo. | OcBauBate moHATHS: Tpad, BepmuHa rpada, pebpo rpada, creneHb
rpadoB [IpencraBnenne 3amaund ¢ MOMOMIBIO | (BaJIGHTHOCTh BEPIIMHBI), IeNb W OWKJI. OcBaWBaTh MOHATHSA: MyTh B Tpade,
(4 1) rpaga. CreneHp  (BaJICHTHOCTH) | DIIEPOB MyTh, 00X0] rpada, OpUEHTUPOBAHHBIN rpad.
BEPILIUHEI. Yucno  pébep  u | Pemarp 3amaum Ha MOMCK CyMMBI CTeNeHel BepiInH rpada, Ha mouck obxoxaa

CyMMapHasi CTENICHb

rpada, Ha MMOKUCK MyTel B OPHEHTHPOBAHHBIX Tpadax.
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BepminH. Ilenp u 1ukin. Ilyte B
rpade. IIpencrapnenue o CBI3HOCTH
rpada. O6xoxn rpada (HIEPoB MyTh).

OcBamBaTh CMOCOOBI TPENCTABICHUS 3amad W3 Kypca aireOpbl, TeOMETPHH,
TEOPHH BEPOSITHOCTEH, APYTHUX MPEIMETOB ¢ TOMOIIBIO TpadoB (KapThl,

[Ipencrasnenmne 00
OPHEHTHPOBAHHBIX Tpadax
BeposiTHOCTB 1 4a- CnyvaitHplii  ombelT u  ciy4vaiiHoe | OcBaMBaTh MOHATHUS: CIIYYalHBIA OTBIT U CIy4YailHOE COOBITHE, MaJOBEPOSTHOC

CTOTA CIIy4allHOTO
coOBITHS (4 1)

coObiTHe. BeposTHOCTP M uacToTa
coObITHsL. Ponmp MasoBeposSTHBIX H
MIPAKTUYECKU AOCTOBEPHBIX COOBITHIL
B IpUpoje U B oOmecTBe. MoHeTa H
urpajipHass ~ KOCTb B TEOpUH
BeposaTHocTel. [IpakTnueckas pabora
«YacToTa BHINAJICHUS OpJia»

Y MPaKTHYECKH JOCTOBEPHOE COOBITHE.

N3ydaTh 3HAUNMOCTH MaJOBEpPOSATHBIX COOBITHH B TpHpOAE M oOIIecTBe Ha
Ba)KHBIX IPIMEpax (aBapuH, HECUACTHBIE CIIydaH, 3aNTa IePCOHATBHON
WHpOpMaLUK, iepeaada JaHHbIX). M3ydaTh ponb KIaCCHYECKUX BEPOSATHOCTHBIX
Mojeselt (MoHeTa, UTpaibHas KOCTh) B TEOPHUH BEPOSITHOCTEH.

HaGmonaTh u M3y4aTh 4acTOTy COOBITHI B MPOCTBIX SKCIIEPHMEHTaX, B TOM
YHCIIe C MOMOIIBIONU(PPOBBIX PECYPCOB, B X0/I€ MPAKTHUECKON pabOTHI

0O0600611eH1E, KOH-

TPOIb
(54)

IIpencraBnenue JIaHHBIX.
OmnucatenbHas CTAaTUCTHUKA.
BeposiTHOCTH cy4aifHOTO COOBITHS

IToBTOPATH U3yYEHHOE U BBICTPAUBATh CUCTEMY 3HAHUM.

Pemats 3a1a4un Ha peCTaBIEHNE U ONMCAHUE NAHHBIX C TIOMOIIBIO0 H3YYEHHBIX
XapaKTEPUCTHK.

OO0cykaaTh MPUMEPbI CIyYalHBIX COOBITHI, MaJOBEPOSTHBIX W TMPAKTUYECKU
JIOCTOBEPHBIX CIy4YalHBIX COOBITHH, MX POJIH B IPUPOAE U KHU3HH YEJIOBEKa

8 KJIACC (34 YACA)

Hazpanmue pazgena OcHoBHoOE coepskanue OcHoBHBIE BUABI 1eSITeIbHOCTH 00y4aIOIINXCs DJIeKTpPOHHBbIE
(Tembl) Kypca, (undposbie)
KOJINYECTBO 4acOB o0pa3oBaTeJIbHbIE

pecypcbl

IToBTOpeHue Kypca
7 knacca (4 4)

[IpencraBnenue JAHHBIX.
OnucatenbHas CTaTUCTHUKA.
CrnyuyaitHas n3MeHYnBOCTh. CpenHue
gucinoBoro  Habopa.  CmyuaitHble

coObITHsI. BeposTHOCTH M 4acTOTHI.
Kilaccnueckue  monmenu  Teopuu
BepOHTHOCTeﬁi MOHETAa U HUrpajbHasd
KOCTh

[ToBTOPSITH M3y4EHHOE U BHICTPANBATh CUCTEMY 3HAHHUIA.

Pewiate 3amaun Ha MpencTaBICHUE U OMUCAHUE JAaHHBIX C TOMOIIBIO U3yUYEHHBIX
XapaKTEePUCTHK.

Pemate 3amaun Ha TpeACTABICHHWE TPYNIUPOBAHHBIX NAHHBIX WM OIHMCAHUC
CIy4altHOM U3MEHUYUBOCTH.

Pemarp 3amaun Ha ompejeaeHUE YacTOThI CIIYYaWHBIX COOBITHH, 00CYXICHUE
MIPUMEPOB CITYYAHHBIX COOBITHUN, MAIIOBEPOSITHBIX U TMPAKTHYECCKH TOCTOBEPHBIX
CITyYaifHbIX COOBITHH, UX POJIU B MPUPOJIC U KU3HH YEJIOBEKA

OnucarensHas
CTAaTUCTHKA.
PaccenBanne maHHBIX

(4 4)

OTKIIOHCHHS. I[I/ICHepCI/Iﬂ YHCJIO0BOI'O

Habopa. CraHmapTHOE OTKJIOHCHHE
gucioBoro  Habopa. Jlmarpammel
paccenBaHUS

OcBauBaTh MOHATHSL: AUCTICPCUA U CTAHAAPTHOC OTKIIOHCHHUEC, UCIIOJIb30BATh 3TU
XapPaKTCPUCTUKU [JIsA OTIMCaHUA PAaCCCUBAHUA JaHHBIX.

BBIIIBI/IFaTB TUIIOTE3bI 00 OTCYTCTBUM WM HaJIMYWH CBA3KU 110 JUarpamMmam
pacccuBaHusl.

CTpOI/ITL auarpaMmbl paCCEeBaHUA 110 MMCIOMIMMCA HaHHBIM, B TOM YHCJIC C
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ITOMOMIBIO KOMITBIOTEPA

MHoxecTBa MHoxecTBO, MOAMHOKECTBO. | OCBaMBaTh MOHATHS: MHOXKECTBO, JJIEMEHT MHO)KECTBA, TIOJMHOXKECTBO.
(4 1) Onepanuu ~ HaJl  MHOXKECTBaMH: | BBIMONHATH omepanud HaJg MHOXKECTBAMH: OOBEIMHECHUE, IIEPECCUCHUE,
o0beJHEHHE, nepecedeHre, | TONOTHEHHE.
nmononHenue. CBoiicTBa omepanuii | Mcmonas3oBaTh CBOICTBA: MepeMeCTUTEIBHOE, coYeTaTelbHOE,
HaJ MHOXXECTBAMU. | PacCHpeeIUTENbHOE, BKIIOUCHHUS.
MEPEMECTUTENILHOE, CcoueTareNbHoe, | Mcmonp3oBatk Tpaduyeckoe MPEACTaBICHUEC MHOXKECTB TIPU  ONKCAHUM
pactpenenuTenbHOe, BKIIOYCHHUS. PEabHBIX TPOIIECCOB U SABJICHU, TP PEIICHUH 33/1a4 U3 APYTUX YIeOHBIX
I'padmaeckoe MIPEICTABIICHUE | TIPEAMETOB M KYpPCOB
MHOECTB
BepositHOCT OneMeHTapHbIe coObITust. | OcBauBaTh TOHSTHA: DIEMEHTapHOE COOBITHE, CiydailHOoe CcOOBITHE Kak
CIIy9aifHOTO COOBITHS Crnyuaiiapie COOBITHS. | COBOKYIHOCTH OIaronpUATCTBYOIINX AJIEMEHTaPHBIX COOBITHIA,
(6 1) bnaronpusarcrsytoiue PaBHOBO3MOXKHBIC 3JICMCHTAPHBIC COOBITHSL.
9JIEMEHTapHBIC coObITHs. | PemaTh 3aauydl Ha BBIYMCIICHHE BEPOSITHOCTEH COOBITHH MO BEPOSTHOCTIM

BepositHoctrn  coObrtrii.  OmBITEL €
PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH
coObITHsIMU. CITy4aifHBIN BBIOOD.
[IpakTnueckas pabora «OMBITBEI C
PaBHOBO3MO>KHBIMU 3JIEMEHTAPHBI-
MU COOBITHUSMEI

AJIEMEHTAPHBIX COOBITUH CITyYaifHOTO OTIBITA.

Pemarp 3amaum Ha BBIYUCIIGHHWE BEPOSTHOCTEH COOBITHIA B OMBITaX C
PaBHOBO3MOKHBIMH 3JICMCHTAPHBIMU CO6I)ITI/I$IMI/I, B TOM 4YHCJIE€ C ITOMOIIBIO
KOMIIBIOTEPA.

IIpoBoauTh W W3y4aThb OIBITBI C PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH (C UCTIOJIb30BAHUEM MOHET, UTPAITbHBIX KOCTEH, APYTHX MOJIEnei)

B X0JI¢ MTPAKTUIECKON pabOTHI

BBenenue B Teopuio Hepego. CoiicTBa nepeBa: | OcBanBaTh NOHATHA: JepeBO Kak rpa¢ 0Oe3 mukia, BUCSYas BepIIMHA (JIHCT),

rpagos €/IMHCTBEHHOCTh MYTH, | BETBb JIEPEBA, IIyTh B IepPEBE, TUAMETP AEPEBa.

(49) CyLIECTBOBAaHUE BHCSYEH BeplIMHBL, | M3ydaTh  cBOWCTBA  JepeBa:  CYyLIECTBOBAHME  BUCAYEH  BEPILUUHBI,
CBSI3b MEXIY YHCIOM BEPIIMH M | €AMHCTBEHHOCTb IIYTH MEXIY JABYMsSI BEpIIMHAMHM, CBSI3b MEXKAY YHCIOM
yuciaoM peodep. IlpaBuiio yMHOXKEHHS | BEPIIMH U YUCIOM pEOEp.

PemaTth 3a1a4y Ha IOUCK U NIEPEUUCIICHUE IIyTeH B JIepeBe, ONPEAEICHUE YUCIIa
BepmH Wwin pédep B jepeBe, 00X0J OWHAPHOTO JiepeBa, B TOM 4YHCIE C
MIPUMEHEHUEM NPaBUJIa YMHOXKEHHUS

Crnyyaiinbie [IporuBononoxuoe coObiTHe. | OcBauBaTh MOHSATHA: B3aUMHO IPOTHBOIOJIOXKHBIE COOBITHS, ONEpaluy Haj

COOBITHA Huarpamma Ditnepa. O0bennHeHne U | COOBITUSAMEU, OOBEANHEHNE U IIEpeceUeHne COOBITHH, Tnarpamma Jitnepa

(8 1) repeceueHre coObITHil. | (Diinepa—BeHHa), COBMECTHBIE U HECOBMECTHBIE COOBITHSI.

HecoBmecthrie coObitusi. ®opmyna
cioxeHus: BepositHocTe. IIpaBuiio

YMHOKEHHMS BEPOSITHOCTEM.
YcnosHas BEPOSATHOCTD.
HezaBucumeie COOBITHSL.
IIpencraBnenue CIIy4aifHOTO

OKCIICPUMCHTA B BUAC ACPCBA

W3yyath TEopeMbl O BEpPOATHOCTH OOBEOMHEHHs ABYX COOBITHH ((popmMyisi
CJIOKEHHS BEPOATHOCTEH).

Pemarp 3agaun, B TOM 4MCIIe TEKCTOBBIE 3a/1a4M Ha OIPEJIEIeHNE BEPOATHOCTEH
00bETUHEHUS! W TIepeceYeHUs] COOBITUI C TOMOILBIO YHUCIOBOH MPAMO,
quarpamm Diinepa, GOpMyIbl CI0KEHHUS] BEPOSTHOCTEH.

OcBauBaTh IOHATHUS: MPAaBWIO YMHOXEHHMA  BEpPOATHOCTEH,
BEPOSITHOCTh, HE3aBUCHMBIE COOBITHSI ICPEBO CIYYaHOTO OTBITA.

yCIIOBHAst
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N3ygaTh cBOMCTBA (ONIpeIeICHNs) HE3aBUCUMBIX COOBITHH.
Pemiats 3a1aun Ha onpeJielieHHe ¥ HCTI0Ih30BaHHE HE3ABHCUMBIX COOBITHI.

O6001enne, KOHTPOJIb
(4 1)

[IpencraBnenue JTaHHBIX.
OmnucatenbHas cratucTuka. [ 'padsl.
BeposiTHOCTE CiTydaliHOTO COOBITHSI.
OneMeHTbl KOMOWHATOPUKHI

IToBTOPSATH M3y4E€HHOE U BBICTpaUBaTh CUCTEMY 3HAHUIA.

Pemats 3amaun Ha pescTaBIeHNE U ONMCAHUE NAHHBIX C TIOMOIIBIO N3YYEHHBIX
XapaKTePUCTUK.

Pemiats 3agaun ¢ npuMeHeHneM rpados.

Pemrate 3amaun Ha HaAXOXXICHUWE BEPOSTHOCTH CIYYailHOTO COOBITHS TIO
BEPOSITHOCTSAM  DJIEMEHTapHBIX COOBITMH, B TOM 4YHCIE€ B OIBITaX C
PaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMH COOBITHAMU.

Pemate 3amaun Ha HaxOXKICHHE BEPOSTHOCTEH OOBEIMHEHUS U TEepeceyeHHUs
COOBITHI, B TOM YHCJIE€ HE3aBUCUMBIX, C HCIIOIb30BAaHUEM IPahUIECKUX
MIPEACTABICHAN U ACPEBa CIIy4allHOTO OIbITa. PemaTe 3a1aun Ha NepeyUCICHHE
KOMOWHANWK (4YUcia TepecTaHOBOK, 4YHCIa COYETaHWi), Ha HaxOXKICHHE
BEPOSITHOCTEH COOBITHH C TNPUMEHEHHEM KOMOWHATOPHKH, B TOM YHCIE C
UCIIOJIb30BaHuEM TpeyrosnpHuka [lackais

9 KJIACC (34 UACA)
Ha3Banmue pasgena OcHoBHOE cofepkaHne OcHoOBHBIC BHAABI 1eSITEIBHOCTH 00y4aIOIINXCS DJIeKTPOHHBIE
(Tembl) Kypca, (undposbie)
KOJIM4eCTBO YacoB o0pa3oBaTeJIbHbIE
pecypchl
[ToBTOpenue Kypca [IpencraBnenue naHHbIX. | [ToBTOpSATH N3yueHHOE U BBICTPAaUBATh CUCTEMY 3HAHUH.
8 kiacca (4 u) OmnucarenpHas cTaTuUCTUKa. | PemaTs 3amaun Ha MpeACTaBICHNE U OIMCAHNE TAHHBIX.
Oneparuu Haj coObITHsIMU. | Pernate 3a7jaum Ha HaxOXKIEHHE BEPOSTHOCTEH OOBETUHEHUS U TepeceyeHUs
HezaBucumocts coObIThit COOBITHI, B TOM 4YHCIE HE3aBHCHUMBIX, C HCIIOIb30BaHUEM TIpadUuecKUX
MIPEJICTaBICHUH U JEpeBa CIy4aiHOTO onbITa. PemaTs 3ajaun Ha epednciIeHne
KOMOWHAIMK (Yrcia TIepEeCcTaHOBOK, YHCJIA COYETaHWil), Ha HaXOXKICHHE
BEPOSITHOCTEH COOBITHH C NPUMEHEHHEM KOMOMHATOPHKH, B TOM YHCIE C
HCIOJIb30BaHNEM TpeyrosbHuka [lackans
OneMeHTHI Komb6unaropuoe npaBwio | OcBanBaTh TMOHITHA: KOMOMHATOPHOE MPABUJIO YMHOXEHHS, YHOPSAOYCHHAS
KOMOHMHATOPUKH (4 1) YMHOKCHHUSL. [lepecTanoBku. | mapa, Tpoika OOBEKTOB, MEPECTaHOBKA, (haKTOpHal 4YHcla, COYeTaHUe, YHCIIO

@axrtopnan. CodeTaHuss W YHUCIO
couetannid. TpeyromapHuk [lackamns.
[IpakTnueckas pabora «Beraucnenne
BEPOSITHOCTEH €  HCIIOJIb30BAHUEM
KOMOWHATOPHBIX (byHKIHIA
IEKTPOHHBIX TAOJIUID)

coueTaHui, TpeyroapHuk Ilackains.

Pemars 3agaun Ha mepednciIeHHe YHNOPSAOYEHHBIX Map, TPOEK, MEPEUNCIICHUE
MEePECTaHOBOK M COYETAHUH 3JIEMEHTOB Pa3IMIHBIX MHOXKECTB.

Pemrate 3amaum Ha TPUMEHEHHE YHCIIA COYETAaHWHA B anreOpe (CoKpamEHHOEe
yMHOXeHHe, OnHOM HploTOHA).
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I'eomeTrpuyeckas
BEPOATHOCTH
(4 1)

I'eomerpuueckas BEpPOSATHOCTb.
Crny4aifHbIil BBIOOp TOYKH U3 QUTYPHI
Ha TUIOCKOCTH, M3 OTPEe3Ka, U3 JIyru
OKPYXHOCTH

OcBauBaTh TIOHATHE TEOMETPHYECKON BeposTHOCTH. Pemarp 3amaum Ha
HaXO0X/IEHHUE BEPOSTHOCTEH B OIBITAX, MPEACTABUMBIX KaK BBIOOD TOYEK M3
MHOTOYTOJIbHUKA, Kpyra, OTpe3Ka WIM JyTU OKPYXKHOCTH, YHCIOBOTO
MPOMEKYTKa

Hcnbrtanus bepryinu
(6 1)

Hcnbrtanue. VYenex u
Cepust ucHbITaHUM 110
ycnexa.  McnbiTanus

BepostHocTH  COOBITHII B cepuH
HCIBITaHUI beprynu.
[IpakTnueckas pabora «VcmeiTanus
Bepuynnn»

Heyzaya.
NIEPBOTO
Beprymnu.

OcBauBaTh MOHATH: UCTIBITAHUE, dJIEMEHTapHOE COOBITHE B UCIBITAHUM (yCHEX
W HeyzAaya), cepusl UCTIBITaHH, HACTYIJICHE NIEPBOTo ycrexa (HeyAauH), cepust
ucneiTanuil beprymnn.

Pemrate 3agaun Ha HAX0XKIEHUE BEPOSTHOCTEH COOBITUH B CEPHM MCTIBITAHUIN 10
MepBOro ycmexa, B TOM YHCIE€ C TpPUMEHEHHEM (QOPMYJBI CYMMBI
TEOMETPHUUYECKOM MPOrPECCHH.

Pematp 3amaun Ha HaXOXKIEHNE BEPOSITHOCTEH IIEMEHTAPHBIX COOBITUIH B CEpUU
HCIBITAaHUM DepHyIM, Ha HAXOXKIEHUE BEPOSITHOCTU OIPENEIEHHOTO YHUCIIA
YCIIEXOB B CEpUU UCHBITaHUN bepHyiu.

W3yyath B XOA€ MpakTHYECKOH paldOThl, B TOM YHCJIE C HOMOLIbIO IIU(POBBIX
pECYpCOB, CBOMCTBA BEPOATHOCTH B CEPUH UCIIBITAHUM bepHyiun

Cryuaiinas BeTUIuHa

(6 1)

Cry4aiinas BEIUYMHA u
pacnpezneneHue BEPOSATHOCTEH.
Maremarndeckoe — OXKHIaHWE U
JIACTIEpCHUST  CIIy4YalHOW BEJIMYHHBI.
ITpumepsl MaTeMaTH4eCKOro
OKUIaHUSA  KaK  TEOPETHYECKOTO
CPEIHEro 3HAUYEHUS BEJINYHHBI.
[TousiTe 0 3akoHE OOJIBLIMX YHCEJ.
Nsmepenue BEPOSITHOCTEN c
moMomipto  yactor. [lpumeHeHue
3aKOHa OONBIIUX YHCET

OcBouUTh MOHATHS: CIy4aiiHas BEIMUMHA, 3HAYCHUE CIIyIaifHON BEJIUYHHEI,
pacrpeneseHue BepOITHOCTEN.

W3yyats U 0OCYyXIaThb NpPUMEPHI IUCKPETHBIX M HENPEPBIBHBIX CIIydYailHbIX
BEJIMUYUH (POCT, BEC YeJIO0 BEKa, YHCIEHHOCTh HACENEHHs, APyriue M3MEHYHUBbIE
BEJIMUMHBI, PACCMaTPUBABIIUECS B Kypce CTaTUCTHKH), MOJIEIBHBIX CITyYalHBIX
BEJIMYMH, CBA3aHHBIX CO CIIyYalHBIMU ONBITaMHU (OpocaHue MOHETHI, UTPATbHON
KOCTH, CO CITy4ailHbIM BEIOOPOM U T. II.).

OcBauBaTh TOHATHS: MaTeMaTHYEeCKOe OKUAAHHWE CIy4alHOW BETHMYMHBI Kak
TEOPETUYECKOE CpeJHEee 3HA4YeHUe, AMCIEPCHs CIydyailHOM BEIUYMHBI Kak
aHaJor JUCIIEPCUH YHCIOBOro Habopa. Pemare 3amaun Ha BbIYMCIICHHE
MAaTE€MaTUYECKOT0 OXUJAHUS U JAMCIEPCUU JUCKPETHOM CIydyalHOM BEJIMYUHBI
[0 33JaHHOMY pACHpElENICHHIO, B TOM 4YHUCIE 3a]ad, CBA3aHHBIX CO
CTPaxOBaHUEM U JIOTEPESAMHU.

3HAKOMUTBCS C MAaTEMAaTHYECKUM OXHIAHHEM W JHUCIEpCHeld HEKOTOPBIX
pacrpeneseHui, B TOM YUCIIE PaCIpeeNICHUs] CIly4aliHON BEIMYHHbI

«YHCIIO YCIEXOB» B CEpHH UcTbITaHUi bepHymm. M3yuaTs yacToTy cOOBITHA B
MOBTOPSIFOIIMXCS CIyYaiHBIX ONbITaX KaK CIyYalHYIO BEIUUUHY.

3HAKOMUTHLCS C 3aKOHOM Oonbmmx gucen (B Gopme bepHymm): npu 6oibmoM
YHCIIe OTBITOB YacTOTa COOBITHS OJIM3Ka K €ro BEPOSTHOCTH.

Pemate 3amaun Ha M3MEpEHUE BEPOATHOCTEH C MOMOILIBIO yacToT. O0CyKaaTh
poJIb 3aKOHa OOJIBIIMX YMCeN B OOOCHOBAaHMM YAaCTOTHOTO METOAA M3MEPEHHUs
BEPOATHOCTEM.

O6CY)K)IaTB 3aKOH OOJIBIIMX YHCENI Kak IMPOABJICHUC CTaTUCTHYCCKOM
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yCTOfI‘-IPIBOCTPI B HW3MCHYHMBBIX ABJICHUAX, POJIb 3aKOHa OONIBIIMIX YHCET B
IIPUPOJE U B )KNU3HHU YCIIOBCKA

O060061menue, kouTposib | [IpeacraBneHue JnaHHBIX. | [IoBTOPATH M3y4eHHOE U BHICTPAUBATh CUCTEMY 3HAHUM.

(10 9) OnucatenpHas cTaTucTUKa. | PemaTe 3amaun Ha MPEeACTaBICHUE U OIMCAHUE TAHHBIX.
BepositHOCTh citydaiiHOoro coOBITHA. | Pemrats 3amaun Ha HaXOXK/IEHNUE BEPOSTHOCTEH COOBITHH, B TOM YHCIIE B OIBITAX
DNIeMEHTBI KOMOWHATOPUKH. | C ~ PABHOBO3MOXKHBIMH  3JICMCHTAPHBIMH  COOBITHUSMH,  BEPOSTHOCTEH
Cryuaiinbie BEITUYUHBI U | OObEIMHEHUS M TEPECCUCHHSI COOBITHM, BBIUYMCIIATH BEPOSITHOCTH B OIBITaX C
pacnpeieeHust CEpUSIMU CITyYailHbIX UCIBITAHUI
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