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MMOACHUTEJIBHAA 3AIIMCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O [PEJIMETA
«MATEMATUKA»

Pabouas mporpamMma mo MaTteMaThke IJIsi oOydaromuxcs 5—9
KJI1aCCOB paspaboTana Ha OCHOBE denepanbHOro

rOCyIapCTBEHHOTO  OOpa30BaTCIILHOTO  CTaHJapTa OCHOBHOTO
obmiero oOpa3oBaHUS € YyY€TOM H COBPEMECHHBIX MHUPOBBIX
TpeOOBaHUN, IPECABIBISICMBIX K MaTEMaTUYCCKOMY OOpa30BaHUIO, U
Tpaguluii POCCHHCKOTO 0O0pa3oBaHUs, KOTOPHIC OOCCIICYUBAIOT
OBJIJICHUC KIFOUYCBBIMA KOMICTCHIIUSIMH, COCTaBIITIONIUMUA OCHOBY
I HETPEepBIBHOTO OOpa3oBaHUS W CaMOpa3BUTHSA, a TaKxKe
LIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JINUHOCTHOIO M IMO3HABATCIILHOI'O
pa3BuTusi odydaromuxcs. B pabodeil mporpamMme yUYTEHBI HICH U
monoxxeHuss KoHnenuuu pa3BUTHA MaTEeMaTHYSCKOTO OOpa30BaHHUS
B Poccuiickoii ®enepanuu. B snmoxy uudpoBoil Tpanchopmaiuu
Bcex cdep UYCeIOBEUECKONW EeATCIBHOCTH HEBO3MOXXHO CTaTh
o0pa3oBaHHBIM  COBPEMEHHBIM  YEJIOBCKOM 0e3 OazoBoi
MaTE€MaTU4YEeCKOW MOArOTOBKH. YK€ B IIKOJEMaTeMaTHKa CIYXUT
OIMIOPHBIM MPEAMETOM IJId U3YUCHHUSA CMCIKHBIXAUCHUIIIINH, a ITOCJIC
IIKOJIBI peajJbHONW HEOOXOIMMOCTBIO CTAaHOBUTCS HEOPEPHIBHOE
obpazoBaHue, 4To Tpedyer MMOJTHOIIEHHOM 0azoBolt
001eoOpa3oBaTeIbHOU MOJITOTOBKH, B TOM qUCIIe u
MaTeMaTHYECKOH. DTO OOYCIIOBICHO TeM, YTO B HAIIH JTHH PacTET
4UCII0 POdECCHii, CBSI3aHHBIX C HEITOCPEICTBEHHBIM ITPUMEHEHUEM
MareMaTuKu: U B cdepe IKOHOMUKH, U B OH3HECe, U B
TEXHOJIOTUYECKHUX 00JacTsIX, W Jake B TyMaHHTapHBIX cdepax.
TakuMm 00pa3oM, KpYT IIKOJIBHUKOB, JJIsI KOTOPBIX MaTeMaTHKa
MOXET CTAaTh 3HAYUMBbIM

OpPEAMETOM, PACIIUPSICTCS.

IIpakTHyeckasi MOJIE3HOCTh MaTeMaTUKH OOYCIIOBJI€Ha TE€M, YTO
e€ mpeaMeTOM SIBISIOTCS (QYyHIaMEHTaJIbHBIC CTPYKTYPhI HAIICTO
MHpa: MPOCTPAaHCTBEHHBIE (OPMBI U KOJIWYSCTBEHHBIC OTHOIICHUS
oT HpOCTeﬁIHPIX, yCcBanBacMbIX B HEMOCPECIACTBCHHOM OIIBITEC, I0
JIOCTATOYHO CJIOKHBIX, HCOOXOIWUMBIX [UIS Pa3BUTHUS HAYYHBIX U
OPUKIIAJIHBIX HJeil. be3 KOHKpPEeTHbIX MaTeMaTHYEeCKUX 3HaHUM
3aTPYAHCHO ITOHUMAHUEC IIPHUHIIUIIOB yCTpOﬁCTBa " HUCIIOJIB30BAaHWUSI
COBPEMEHHOM TEeXHHUKH, BOCIIPUSITHE u WHTEPIIPETALUS
pa3HooOpa3Hol COMUANTbHOW, OKOHOMHYECKOHW, IOJIUTUYESCKON
nHpopMmanuu, MamodpEeKTUBHA TMOBCEAHEBHAs TMpaKTHYECKas
JCSITEIbHOCTh. Ka)kKIoMy YEIIOBEKY B CBOCH JKHU3HH MPUXOIUTCS
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BBIIIOJHSTE Ppacuy€Tbl M COCTABJSATH AJTOPUTMBI, HAXOJUTh U
NPUMEHSITE  (GOPMYJIbI, BJIAJIETh IPAKTHUYECKUMH  HpUEMaMU
TeOMETPUYSCKUX M3MEPEHHUIH M IOCTPOCHHI, YUTAaTh HH(pOPMALHIO,
MPEJICTABJICHHYIO B BHJAE TaOIHWI], AUarpamMMm U rpadukoB, XUTHh B
YCIOBUSIX  HEONPEACJIEHHOCTH W TOHUMAaTh  BEPOSTHOCTHBIN
XapakTep CIIy4alHBIX COOBITHH.

OnHOBpPEMEHHO C pacmupeHueM chep NpUMEHSHUS MaTeMaTHUKH
B COBpEMEHHOM oOmecTBe BcE Oojlee BaXHBIM CTaHOBHUTCSA
MaTeMaTU4YeCKUH  CTHJIb  MBIIUICHHS, IPOSBISIOMIUICI B
onpenenHHBIX YMCTBEHHBIX HaBbIKax. B mpouecce usyueHwus
MaTeMaTHKH B apceHall IPUEMOB U METOJIOB MBIIIUICHUS YeJI0BeKa
€CTEeCTBCHHBIM OO0Opa30M BKIIIOYAIOTCS WHIYKUIHS H ASHyKIIWs,
000011IeHNe U KOHKpETHU3alusl, aHAJIN3 U CUHTE3, KJIacCu(uKaus
U cHcTeMaTHh3anusi, abcTparupoBaHue u aHaIOTHsA. OOBEKTHI
MaTEeMaTHYECKUX YMO3aKIIOYCHHH, IpaBUila UX KOHCTPYHUPOBaHHS
pacKpBIBAIOT MEXaHU3M JIOTHYECKHUX ITOCTPOCHUI, CIIOCOOCTBYIOT
BbIpabOTKE yMeHUsI GOpMYITHPOBaTh, 0OOCHOBHIBATH U JIOKA3hIBATH
CY>XJICHUSI, TEM caMbIM pPa3BUBAIOT JIOTHYECKOE MBIIUICHHUE.
Benymasi posib NIpUHAJICKUT MaTeMaTUKe U B (OPMHUPOBAHUU
aHFOpHTMquCKOﬁ KOMITIOHCHTBI MBIIIJICHU S H BOCIIMTAaHUN

YMEHUH neficTBOBATH mo 3aJaHHBIM anropuTMaMm,
COBEpPIIICHCTBOBATh HM3BECTHBIE W KOHCTPYHpOBAaTH HOBEIE. B
Mpollecce peuieHusl 3aja4y — OCHOBOUW Y4YeOHOM AesITeIbHOCTH Ha
ypoOKax MaTeMaTHKH — pa3BHUBAIOTCI TaK)Ke TBOpYCSCKas |

MPUKJIaIHasE CTOPOHBI MBIIIJICHUS.

OOyuyenne MartemMaTuke JaéT BO3MOXKHOCTH pa3BUBATh ¥y
00yYarUUXCsl TOYHYIO, pAllHOHAIBHYIO U HHOOPMATHUBHYIO peUb,
yMeHHue  otbuparh Haubouee MMOAXOJISIIIINE SI3BIKOBBIE,
CUMBOJIMYECKHe, rpaduuecKkue CcpejacTBa JJIsi  BBIPAXKECHUS
CYXJICHHUI M HATJISAHOTO UXIIPEICTABICHHUS.

Heo6xonuMbpIM KOMITOHEHTOM 0O0IIel KyJbTypbl B COBPEMEHHOM
TOJIKOBAHUHU SIBJISISTCsI OOIee 3HAKOMCTBO C METOJIaMH MO3HAHHS
JICCTBUTEIIBHOCTH, IIPEJACTaBJICHHE O TIpeAMEeTe ¢ MeToAax
MaTeMaTHUKH, WX OTJIUYHH OT METOJIOB JPYrHX EeCTECTBEHHBIX U
ryMaHUTapHbIX HayK, 00 OCOOEHHOCTSX MPHUMEHEHHsSI MaTeMaTHKH
JUISL pelIeHMs] HAayYHBIX W NPHUKIAJHBIX 3anad. Takum oOpasom,
MaTeMaTH4YecKoe 0Opa3oBaHNE BHOCHT CBOH BKJaj] B (popMupoBaHHEe
OOIIEHKYIBTYpHI YeJIOBEKa.

HN3yuyeHne MaTeMaTHKH TaKXe CIIOCOOCTBYET HACTETHUYECKOMY
BOCHHTAHUIO 4YeJIOBEKa, MOHUMAHUIO KpacoTbl U M3sIIECcTBa
MaTeMaTHYECKUX PACCYXJACHUM, BOCHPHUITHIO TI'€OMETPHYCCKUX
(popm, ycBOCHHIO UJIEH CUMMETPHH.



HEJIM 1 OCOBEHHOCTU M3YYEHNA YYEBHOI'O IIPEJIMETA
«MATEMATUKA». 5-9 KITACCBI

HpPIOpI/ITeTHI)IMI/I OCIsAMHA 06y‘lCHI/I$I MaTreMaTuke B 5—9 Kkjaccax
ABJIAIOTCA:

— ¢dopMHUpOBaHNE IEHTPAJIBbHBIX MATEMAaTHUYCCKUX ITOHATHH
(ducno, BeJIHUYHUHA, reoMeTpuyecKas ¢durypa, IepeMeHHasl,
BEpPOSITHOCTh, (YHKIHA), OOECHEUMBAIOIINX IPEEMCTBEHHOCTh H
MIEPCIEKTUBHOCTh MAaTEMAaTHUECKOTO0 0Opa30BaHUsI OOyYarOIINXCS;

— moABeJICHUE 00yYaroNIMXCsl Ha JOCTYITHOM JJIsI HUX YPOBHE K
OCO3HAHHIO B3aMMOCBS3M MAaTEMaTHKHA MW OKPYJXKAIOIIETO Mupa,
MOHUMAaHUE MaTEeMAaTHUKHU KaK 4acTH OOIIel KyJbTyphl UEJIOBEUYSCTBA;

— Pa3BUTHUC HHTCIUICKTYAJIBHBIX W TBOPYCCKUX CIOCOOHOCTEH
06yqafoumxc>1, no3HaBaTeJIbHOU AKTHUBHOCTH, MHCCJICAOBATCIBCKUX
yMeHPIfI, KPUTUYIHOCTHU MBIIIJICHUA, HHTEpECa K HU3Yy4YCHUIO
MaTCMaTUuKHU,

— ¢dopMupoBanue (pyHKIIMOHATBEHON MaTeMaTHIECKOU
T'pPaMOTHOCTU: YMCHHS paclio3HaBaTb MNPOABJICHHUA MAaTCMAaTHYCCKHUX
MMOHSITUH, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX >XU3HEHHBIX
CUTYalHsIX U IIPH U3YUCHHUH IPYTUX YUEOHBIX IPEAMETOB, IIPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (popMyIHpoOBaTh HMX Ha SA3BIKE
MaT€MaTUKHN HW COo3JaBaTb MAaTEeMaTUYCCKHUEC MOJACIU, ITIPHUMCHATH
OCBOCHHBIM MaTeMaTHYeCKHMH amnmapar JJisi pPEmIeHUs IPaKTHKO-
OPHEHTHPOBAHHBIX  3ajJa4d, MHTEPHPETUPOBATH W  OICHUBATH
TIOJIYYCHHBIC PE3YJIbTAaThI.

OcHOBHBIE IMHUHM COAEPKAHUS Kypca MaTeMaTUKU B 5—9 kiaccax:

«Ywucna u BBIUHCIECHUS, «Anredpa» («Anrebpanyeckue
BBIDOKCHUS», «YpaBHEHUs HW  HEpPaBEHCTBa»), «DyHKIUN»,
«[eomerpusi» («I'eomerpuueckue GUIypbl M HUX  CBOWCTBay,
«3MepeHne reoMeTpudecKux BEIIUYHUHY), «BeposiTHOCTB u

CTaTUCTUKa». JlaHHBIE JIMHUM Pa3BUBAIOTCS HapaJUIeNIbHO, KaXkaas B
COOTBETCTBHUMC COOCTBEHHOM JIOTUKOI, OTHAKO HE HE3aBUCHUMO OJTHA OT
Jpyroi, a BTECHOM KOHTakKTe M B3aumojieiictBuu. Kpome sToro, mx
0O0BEeaUHSIET JIOTUYECKasl COCTAaBIISIIOIIASI, TPAJULHUOHHO HpUCYyIIas
MaTeMaTHKEe M TMPOHU3BIBAIONIAsA BCE MaTeMaTHYECKHE KYpPCHI U
coaepxkarenpHeie JauHHUHA. CdopmynupoBanHoe B DenepalbHOM
rocyJapCcTBEHHOM OQm30BaTeIbHOM CTaHJapTe OCHOBHOI'O OOIIero
oOpa3oBaHMsI TpeOOBaHHWE  «yYMETb  ONEPUPOBATH  IOHSTHUSIMH:
ompejeNieHne, aKcuoma, TeopeMa, JOKa3aTeIbCTBO;, YyMEHHUE
pacriozHaBaTb MCTHHHBIE M JIOXKHBIE BBICKA3bIBAHUS, IPUBOJUTH
OpUMEpPbl U KOHTPIPHUMEPHI, CTPOUTHBBICKA3BIBAHUS W OTPULIAHUS
BBICKA3bIBaHUI» OTHOCHTCA KO BCEM Kypcam, a ¢GOpMHUpOBaHUE
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JIOTUYECKUX YMEHHH paclpenenseTcsi MmoBceM rojaaMm oOydeHus Ha
YpPOBHE OCHOBHOro ob6uiero obpaszosanus.Coaepkanue oOpa3oBaHMUs,
COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJibTaTaM OCBOCHHUs paboueii

MIPOTPaMMBl, pacnpenenéHHbIM 1o roaam oOy4eHwusl,
CTPYKTYPHUPOBAaHO TaKMM 00Opa3oM, 4YTOOBI KO BCEM OCHOBHBIM,
IPUHITATTHATbHBIM BOTIpOCaM oOyuarommuecs oOpamrannce

HEOIHOKPATHO, YTOOBI OBJIaZICHUE MATEMAaTHYECKUMHU IOHATHSIMH H
HaBbIKAMH OCYIIECTBJISIJIOCh IOCJIEAO0BATEIBHO U MOCTYHNATEIbHO, C
coONIOA€HNEM TIPUHIUIA IIPEEMCTBEHHOCTH, a HOBBIE 3HAaHMUA
BKJIIOYAINCh B OOMIyI0 CHCTEMY MaTeMaTHYECKUX MPEICTABICHUU
oOyuarommxcsi, pacmupsis #u yriayOmsist e€, oOpa3yss HOpOYHBIC
MHOY>XECTBEHHBIE CBS3H.

MECTO VYEBHOI'O IIPEJIMETA «MATEMATUKA» B VYUYEBHOM
[UTAHE

B COOTBETCTBUHU c DenepanbHbIM rocyaapCcTBEHHBIM
o0Opa3oBaTeIbHBIM CTAaHIAPTOM OCHOBHOIO OOMIETO OOpa3OBaHHUS
MaTeMaTHUKasIBISIETCS 00A3aTE€NbLHBIM npeaMeToM Ha JaHHOM YPOBHE
obpaszoBanus. B 5—9 kiaccax y4yeOHbIN mnpenmer «MaremaTukay
TPAAUIIMOHHO HU3YYaeTCs B paMKaX CICAYIONINX YICOHBIX KypCOB: B
5—6 xnaccax — Kypca «MaTtemaTnka», B 7—9 kiaccax — KypCOB
«AnrebOpa» (BKJIIOYass ~ 3JIEMCHTBI ~ CTAaTUCTHKH W TCOPHUH
BeposTHOcTel) u «['eomeTpus». HacTtosmieit mporpamMmmoil BBOIUTCS
CaMOCTOSITCIIFHBIN Y4eOHBIH Kypc «BeposiTHOCTh M CTaTHCTHUKA».

Hacrosmmieit mporpaMmoii TIpelyCMaTpHBA€TCs BBIJICJICHHE B
y4eOHOM IJIaHE HA U3yYCHUE MaTEeMaTHKH B 5—O6 Kjaccax 5 yu4eOHBIX
4acoB B HEJIEJIIO B TEUCHHUE KAXKJOT0 rojga ooydeHus, B 7—9 kiaccax 6
y4eOHBIX YaCOB B HENICIIO B TCUCHHE KaXK/IOTO T'0Jla 00YYSHHUS,BCETO
952 y4ueOHBIX Haca.

TemaTnyeckoe MuIaHUPOBaHNE Y4EOHBIX KYPCOB U PEKOMEHyeMOe
pactipeniesieHue y4eOHOTO BPEMEHH JUISI MU3yUYCHHS OTHICIBHBIX TEM,
OPpECIJIOKCHHBIC B HaCTOS[H_Ieﬁ mporpamMme, HaJ0 paccMaTpuBaTh Kak
IIPUMEpPHBIE OPUEHTHUPHI B TOMOIIb COCTABUTEIII0 aBTOPCKOI pabodeit
MIPOTPaMMBbI U TIPEXKJIE BCEro YUUTEII0. ABTOp pabodeil mporpaMmmebl
BIIpaB€ yBEIWYHUTH WJIN YMEHBIIUTH MPEI0KEHHOE YHCI0 YISOHBIX
gacoB Ha TeMy, 49ToOBl yrayOuMThCI B TeMaTHKy, Ooiee
3aMHTEPECOBABIIYIO YYEHHKOB, WM HAlpaBUTh YCWJIUS Ha
MIpEoJIoJIEHNEe  3aTpyAHeHHH. JlomycTUMO  TakXe  JIOKaJIbHOE
rnepepacupeneieHne ¢ IIePecCTaHOBKa DJJIEMEHTOB COJIepP)KaHUSA
BHYTPH JaHHOTO kjacca. KoiandecTBO TIIPOBEPOYHBIX  padboT
(TeMaTHYeCKUI N UTOTOBBIM KOHTPOJIb KadecTBa YCBOCHUS y4eOHOTrO
MaTepuana) U UX THIT (CaMOCTOSITSIIbHBIC W KOHTPOJbHBIC PadOThI,
TECTBI) OCTAIOTCSI Ha YCMOTPCHHUE YUUTEIS.
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IVIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA
YYEBHOI'O IPEAMETA «MATEMATHKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

OcBoenue ydeOHOro mnpenmera «MareMaTuka»  JOJDKHO
oOecrieunBaTh JOCTH)KEHHE Ha ypPOBHE OCHOBHOIO OOILIEro
oOpa3zoBaHMs CJIEAYIOMIUX JIMYHOCTHBIX, METalpeIMETHBIX U
MIPEIMETHBIX 00pa30BATEIBLHBIX PE3YJILTATOB:

JIMYHOCTHBIE PE3YJIbTATDI

JImyHOCTHBIE pe3yJIbTaThl OCBOCHMSI TIPOTpaMMBI  y4eOHOTO
npeamera «MaTtemMaTuka» XapaKTEepU3YHOTCH:

HanI/IOTI/IIIeCKoe BOCIIMTAHUC!:

OpOSIBICHUEM UHTEpPECA K MPOIIIOMY M HACTOSIIEMY POCCUMCKOMU
MaTeéMaTUuKH, [EHHOCTHBIM OTHOIIEHHWEM K JOCTHIXKECHUSIM
POCCHUICKUX MaTE€MaTUKOB W POCCHHCKOW MareMaTH4YECKOU
IIKOJIBI, K UCHOJb30BAHUIO dTUX JOCTHXKEHUU B APYTUX HAyKaxX U
MIpHUKJIagHBIX chepax.

I'paxanckoe M AyXOBHO-HPABCTBEHHOE BOCIUTAHHUE:

TOTOBHOCTBKO K BBbIIIOJITHCHUIO O6H3aHHOCTeﬁ TpaxxagaHuHa U
peanm3anmuu €ro IIpaB, IIPEJCTAaBICHHEM O MaTeMaTHYSCKUX
OCHOBaxX (QYHKIIMOHHUPOBAHUS Pa3THUYHBIX CTPYKTYpP, SIBJICHUM,
OpoLEaYypP TpakAaHCKOro obimiecTBa (BbIOOPHI, ONPOCHI U IIp.);
FOTOBHOCTBIO K OOCY’KJIEHHUIO dTHYECKUX NpPOOJieM, CBSI3aHHBIX C
OPAaKTHYSCKUM IPUMEHCHUEM JOCTH)KCHUH HayKH, OCO3HAaHUEM
BaXXHOCTU MOPAJIbHO-OTUYCCKUX TIIPUHOUIIOB B JCATCIbHOCTH
Y4EHOro.

TpynoBoe BoctuTanue:

YCTAaHOBKOM Ha aKTHUBHOE YyYacTHE B PEIIEHUHU NPAKTUUYECKHUX
3ajlady MaTEMaTU4YECKOW HalpaBJIEHHOCTH, OCO3HAHHUEM BaXXHOCTHU
MaTeMaTHYEeCKOro 0Opa30BaHUs Ha NPOTSDKEHUU BCEHM KHU3HU IS
ycremHoi  Npo)eCCHOHAIIBHON  AESITEIbHOCTH W Pa3BUTHEM
HEOOXO/IMBIX YMEHHH; OCO3HAaHHBIM BBIOOPOM H ITOCTPOCHHUEM
WHIWBHUIYaJIFHONW TPAeKTOPHUH OOpa30BaHUS M )KU3HEHHBIX IIJIAHOB C
Y4ETOM JIMYHBIX WHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEN.

DCTETHUECKOE BOCITUTAHUE:

CITOCOOHOCTBIO K  OMOLMOHAIBHOMY U ACTETHYECKOMY
BOCHPHUSITUIO MaTE€MaTHYECKHUX OOBEKTOB, 3ajad, pCelIICHUMH,
paccyXIeHUNW; yMEHHUIO BUACTh MaTeMaTHISCKHEe 3aKOHOMEPHOCTH
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B HCKYCCTBE.
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HCHHOCTI/I HAYy4YHOI'O MO3HAHMWA:

OpHMEHTAalMe B JCSITEIBbHOCTH Ha COBPEMEHHYIO CHCTEMY
HAyYHBIX IPEICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS
geJ0BeKa, MPUPOAbI U 00ImecTBa, TIOHUMAaHUEM MaTeMaTHUYECKOH
HayKd Kak cdepbl YeJIOBCYECKON MAeATCIIbHOCTH, JTaloB &
Pa3BUTHUAU 3HAUYUMOCTH JJI pa3BUTHUS LIUBUJIN3AIlMU; OBJIAJICHUEM
SI3BIKOM MaTE€MaTUKU U MaTE€MaTUYECKOM KyJIbTYypOoH Kak CpeaCTBOM
MMO3HAHHUSI  MHpa; OBJAJACHHEM  MPOCTEHIIMMH  HaBBIKAMH
HUCCJIEI0OBATEIBCKON NeITEeIbHOCTH.

dusnueckoe BocnuTanue, HOPMUPOBAHNE KYJIBTYPBI 30POBbS 1
IMOLHOHAIBHOTO OIaronoTyHs:

TOTOBHOCTBIO HPUMEHSTh MaTeMaTHUYCCKHUE 3HaHUSI B HHTEpecax
CBOCrO 3I0POBBs, BEICHHUS 3I0POBOr0 00pas3a >XU3HHU (3I0pOBOE
MUTaHUuE, COATAHCUPOBAHHBII PEXKUM 3aHATHH U OTABIXA, PETyJIsIpHAS
(puzmueckas AKTUBHOCTB); c(hopMHUPOBAHHOCTHIO HaBBIKa
pedriekcun, NpU3HAaHUEM CBOCrO IpaBa Ha OMIMOKY M TAaKOTO JKe
paBa Ipyroro 4ejioBeKa.

DKOJIOTMYECKOEe BOCIUTAHHE:

OpHeHTaL[I/Ieﬁ Ha TIPpUMCEHCHHUC MaTEMAaTHUYCCKHUX 3HaHUHN JJIs1
pelreHusi 3agad B OO0JACTH COXPAaHHOCTH OKpY’KalIIeH cpebl,
IUTAHUPOBAHHUS MTOCTYIIKOB U OLIEHKH UX BO3MOYKHBIX ITOCJIEICTBUM
UL OKpY’KaloIei Cpelbl; OCO3HAaHHEM TIJIOOAJIBHOrO XapakKTepa
AKOJIOTUYECKUX TIPOOIEeM U MyTel MX pEelICHUsI.

JIMIHOCTHBIE Pe3yibTaThl, 00CCTIEUHBAIOIINE ATANTAINI0 00YIAIOIIETOCT K
U3MEHSIOIHUMCS YCIOBUSAM COIIMANIbHOM U IPUPOJHON CPeibl:

FOTOBHOCTBIO K JICHCTBUSIM B YCIOBHUSIX HEONPEASIEHHOCTH,
MMOBBIIIICHUIO YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUYECKYIO
JIeATEIbHOCTh, B TOM YHCJIE YMEHHE YYUTHCS Yy JPYTUX IJIOJCH,
HpI/IO6peTaTB B COBMECTHOM ACATCIBbHOCTHU HOBBIC 3HAHUSI, HABBIKHU U
KOMIICTCHIIUN M3 OIlbITa APYTHUX;

HEOOXOAUMOCTBHIO B (DOPMHUPOBAHUN HOBBIX 3HAHWH, B TOM YHCIE
(GopMyITUpOBATh UJICH, IOHSITHUSI, THITIOTE3bI 00 OOBEKTAaX U SIBIICHUSIX,
B TOM 4YHCJIE paHEEe HE M3BECTHBIX, OCO3HaBaTh JACHUIIUTHI
COOCTBCHHBIX 3HAaHUH W KOMIIETCHTHOCTECH, IUIAaHUPOBATh CBOE
pa3BuTHE;

CHOCOOHOCTHIO OCO3HaBaTh CTPECCOBYIO CUTYalHIO,
BOCIIPUHUMATH CTPECCOBYIO CHTYAIIUIO KaK BBI3OB, TPEOYIOUIHUN
KOHTPMeEp, KOPPEKTUPOBATh NPUHUMACMBbIC PEIIICHUS U ACUCTBUS,
(opmynupoBaTh W OHEHUBATH PHUCKA H  IIOCJICACTBUSI,
¢dopmMHupOBATH OTIBIT.
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METAIIPEAMETHBIE PE3VJIbTATBI

MertanpenMeTHbIE pe3yJIbTaThl OCBOCHHS IPOrpaMMbl  y4eOHOro
npeaMeTa «Maremaruka» XapaKTepUu3yIoTCs OBJIaJICHUEM
VHUBEPCANLHBIMU ~ NO3ZHAGAMENbHBIMU  OClCMBUAMY, VHUBEPCATbHLIMU
KOMMYHUKAMUBHBIMU OCUCMEUAMU U YHUBEPCATLHLIMU PeYIAMUESHbIMU
oelicmeusamu.

1) VHuusepcanvhblie — no3nasamenvHvle — Oelicmeus — 00ecneyusaom
Gopmuposanue  O6A3068bIX  KOCHUMUBHLIX — NPOYECCO8  OOYUAIOUWUXCA
(oceoenue Memooog NOZHAHUA —OKPYIHCAIOWe20 Mupa; HnpuMeHeHue
JI02UYECKUX, UCCIe008AMENbCKUX — onepayuil, ymeHuil pabomamv ¢
uHgopmayuet).

bazoBrie noruueckue HeﬁCTBﬂﬂi

— BBISIBJISITH M XapaKTepU30BaTh CYLIECTBEHHBbIC IPU3HAKHU
MaTeMaTHYECKUX OOBEKTOB, IIOHSTHH, OTHOIICHUH  MEXIy
THOHSITUSIMH; ¢popmynmpoBatb OTIpeICIICHUS TOHSITHIA;
yCTaHaBJIMBaTh CYyIIECTBEHHBIA MPU3HAK KiIaCCU(PUKALIMN, OCHOBAHUS
JUTst 00OOIIEHNST M CPABHEHUSI, KPUTEPHUHM POBOJIMMOIO aHAIIN33;

— BOCHIpUHMUMATh,  (GOpMyIHpoBaTh W  NIPeoOPa3OBHIBATH
CY’>KIACHUSI: YTBEPAUTEIbHBIC U OTPHUIIATEIILHBIC, EIUHUYIHBIC, YaCTHBIC
" 00IIHe; yCIIOBHBIE;

— BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U
npoTuBopeunst B hakTax, JaHHBIX, HAOIIOICHUSX U YTBEPIXKJICHUSX;
npeularaTb KPUTEPHUH JJIs1  BBIABICHHUSI 3aKOHOMEPHOCTEW |
IIPOTHUBOPEYUN;

— JienaTh  BBIBOJABI C  HCIOJIB30BAHUEM 3aKOHOB  JIOTHKH,
JIeAyKTUBHBIXM MHIYKTHBHBIX YMO3AKIIOYECHUNW, YMO3AKIIOUYEHUN I10
aHaJIOTUH;

— pa3bupaTh DOKa3aTeJIbCTBA MATEMAaTHYECKHX YTBEPIKJICHUU
(TIpsiMBIE ¥ OT IPOTHUBHOTO), MMPOBOJUTE CAMOCTOSITEIIBHO HECIIOKHBIS
JIOKa3aTeIbCTBa MaTeMaTHYEeCKUX (akros, BBICTpPanBaTh
apryMeHTanuio, MIPUBOJIUTH MPUMEpPHI u KOHTPIIPUMEPHI;
00OCHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

— BBIOMpATh CcHoco0O penieHuss y4eOHOW 3amaun (CpaBHUBATH
HECKOJIbKO BapHaHTOB pEIICeHUs], BLIOUpaTh Hanbosee IMOAXOISIINIC
Y4ETOM CaMOCTOSITEIIBHO BBIJCIEHHBIX KPUTEPHEB).

ba3oBbie ucciaenoBaTenbCKue ACHCTBUS:

— HCTOJIF30BaTh BOIIPOCHI KaK HWCCIEIOBATEIILCKUIT MHCTPYMEHT
Mo3HaHus; (OPMYJIMPOBATH BOIIPOCH], (PUKCHUPYIOUIHE NIPOTHBOPEYHE,
pooOJIeMy, CaMOCTOSITEIBHO YCTaHAaBJIMBAaTh HCKOMOE M JIaHHOE,
(opmupoBaTh TUIIOTE3Y, ApTYMEHTHPOBAThH CBOIO MTO3ULINIO, MHEHHE;
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— MPOBOAUTH [0 CAaMOCTOSITEJIbHO COCTaBJICHHOMY ILIaHY
HECJIOXKHBIN SKCICPUMCHT, HeOOoIbIIOe HCCJICIOBaHUC o
YCTaHOBJICHHIO OcoOCcHHOCTEH MaTeMaTHYECKOTO 00BeKTa,
3aBUCUMOCTEH 0OBEKTOB MEXKIy COOOM;

— CaMOCTOSITCIBHO (OpPMYIIHpOBaThH OOOOIICHUS U BBIBOJIBI MO
pe3yabTaraM MpOBEeAEHHOTO HAOJIOJCHUSI, UCCICIOBAHUS, OLICHUBATH
JIOCTOBEPHOCTD IMOJIyYSHHBIX PE3yJIbTATOB, BEIBOJOB M 000OIICHUI;

— OPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE MpoIecca, a TaKKe
BBIIBUTaTh IPEJITOJOXKCHUS O €r0 Pa3BUTHU B HOBBIX YCJIOBHSX.

Pa6ota ¢ undopmarmeii:

— BBISIBJISITH HEJIOCTATOYHOCTh M HM30BITOYHOCTH HMH(pOpMAINH,
JIaHHBIX, HEOOXOAUMBIX JJIsl PELICHUs 3aJ1a4y;

— BBIOUPATH, aHaAJIM3UPOBATH, CUCTEMaTU3UPOBATH "
HHTCPHPETHPOBATh HHGPOPMALIMIO PAa3IMYHBIX BHIOB H  GopM
MpeJICTaBIICHHUSI;

— BBIOUpATH hopmy MIpeaCTaBICHUS nHdopmanumn u
WUTIOCTPUPOBATh pellaeMble 3aJadd CXEMaMH, JuarpamMMaMH, HHOU
rpaduKOi U UX KOMOWHAIIUSIMU,

— OLICHUBATh HAA&KHOCTh HWH(MOpPMALMKU IO  KPUTEPHSIM,
MPeA10KSHHBIM YYHTEIIeM 158)071 chOpMyITUPOBAHHBIM
CaMOCTOSITCIILHO.

2) Vuueepcanvivie KOMMYHRUKAMUGHBLE OclicmMEus 006ecneuusaom
CchopMUPOBANHOCIb COYUATLHBIX HABBIKOG 00YUAIOUJUXCSL.

Oo01enue:

— BOCHPHUHUMATH U (DOPMYJIUPOBATH CYIKJICHUSI B COOTBETCTBUH C
YCIOBUSIMU U LENsIMU OOIIEHUsI; SICHO, TOYHO, I'PAMOTHO BbIPAXKaTh
CBOIO TOYKY 3pEHHUsSI B YCTHBIX U IHCHbMEHHBIX TEKCTax, J/JaBaTh
IIOSICHCHUS 110 XOI[y peHIeHI/Iﬂ 3aJa4u, KOMMCHTI/IpOBaTL HOJ'Iy‘-IeHHLIﬁ
pe3yJibTar;

— B Xome OOCYXICHHs 3aJaBaTh BOIIPOCHI II0 CYIIECTBY
obcyxxaaeMol TeMbI, TIPOOJIEMBbI, pelnaeMol 3aJa4du, BHICKA3bIBATh
HJICW, HAIICJICHHBIC Ha IIOUCK PEIICHUS, COIIOCTaBISTH CBOU
Cy)K):[eHHS[ C Cy)K}IeHI/IﬂMI/I JIpyFHX yqaCTHI/IKOB auajiora,
00HapY>XMBATh PAa3INYHE U CXOJICTBO MO3UIINI; B KOPPEKTHOMH (popme
dopmyITpoBaTh pa3HOIJIACHS, CBOH BO3PaKCHUSI;

— Hpe)ICTaBJ'ISITL pesyanaTLI pemeHI/m 3aaa4u, BKCHepI/IMeHTa,
HCCIENOBaHUs, IIPOCKTA; CaMOCTOSTEIbHO BBIOHpaTh (Qopmar
BBICTYIUICHUSI C Yy4&TOM 3ajad IIpe3eHTalud U OcOOeHHOoCTeH
ayIUTOPHH.

CoTpyaIHUYECTBO:
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— TIIOHMMaTh W HCIHOJIB30BaTh MHPEHUMYIIECTBA KOMAaHIHOW H
UHIUBUIY AITBHON padoThI npu peuieHun Y4eOHBIX
MaTeMaTH4YeCKUX 3aj]iad;

— TIIpUHUMATh IEJIb COBMECTHOM JIEATEIIbHOCTH, IJIaHUPOBATh
OpraHM3alliI0 COBMECTHOI paboThI, pacmpenensaTb BHUABI padoT,
JIOrOBapuBaThCs, 00CYX1aTh MPOIECC U pe3yJibTaT padoThl; 00001IIaTh
MHEHHST HECKOJIBKUX JIFOJICH;

— ydYacTBOBaTh B TPYNHOOBEIX ¢dopmax padoTel (0OCyXIeHus,
OOMEH MHEHHSIMH, MO3TOBBI€ IITYPMBI U JIP.); BBIIOJHATH CBOIO 4acTh
paboThl M KOOPIMHHUPOBATH CBOM ACHCTBUS C JPYTHMH YICHaAMH
KOMaH/Ibl; OLICHUBATh Kad4eCTBO CBOEro BKJaJa B OOIIMH HNPOIYKT IO
KpHUTEPUSIM, CHOPMYITUPOBAHHBIM YYaCTHHUKAMHU B3aUMOJI€HCTBUSI.

3) Vuusepcanvnuvie  pecynsamuensie  Oeiicmeus — obecneuugarom
Gopmuposanue cMblCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCU.

Camoopranusanus:

— CaMOCTOSTEJILHO COCTABIISATH IJIAH, aJITOPUTM PELICHUs 3a1a4un
(nym ero yacTh), BBIOMPATH CIIOCOO pelieHus ¢ y4E€TOM HMEIOIINX Cs
pecypcoB M COOCTBEHHBIX BO3MOJKHOCTEH, apryMeHTHpPOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUN C Y4ETOM HOBOM MH(pOpMAIIUH.

CaMOKOHTpOJIb:
— BJIQZETh CIIoco0aMM CaMOIIPOBEPKH, CAMOKOHTPOJIS ITpollecca
M pe3yJibTaTa peUIeHHsI MaTeMaTHIEeCKOM 3a1a4H;
— TIpeABUJIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH IpPH
pelIeHnu 3aJadi, BHOCUTH KOPPEKTHBBI B JE€ATEIBHOCTH Ha OCHOBE

HOBBIX  OOCTOATENIBCTB,  HANIEHHBIX  OMIMOOK,  BBISIBICHHBIX
TPYAHOCTEM;
— OIIeHHUBATh COOTBETCTBHUE pe3yibTarta EeSITeJIBHOCTHU

IIOCTaBJICHHOW LIEJI U YCIOBHSM, OOBSICHATH NPUYHHBI JTOCTHIKCHHUS
WM HEJOCTHIKEHHUsSl IIeJIM, HaXOJUTh OIIMOKYy, JaBaTh OILICHKY
OpHUOOpPEeTEHHOMY OIBITY.

[TPEJIMETHBIE PE3YJIbTATDI

IIpenmeTHble pe3ynbTaTbl ocBoeHUsi IIpumepHoil paboueid
IporpaMMBbl IO MaTeMaTHKE IPEJICTaBJICHBI MO rojaM OOyYeHHS B
CIEAYIOIIUX pa3jienax NporpaMMbl B paMKaxX OTJEIbHBIX KypCOB: B
5—6 kmaccax — kypca «MaremaTuka», B 7—9 kiaccax — KypcoB
«Anredpa», «I'eomerpus», «BepossTHOCTh U CTATUCTHKA.

Pas3BuTHe TOTHYEeCKHUX MIPEACTABICHUN U HABBIKOB JIOTHYECKOTO
MBILIJICHUsI OCYIIECTBISICTCS Ha NPOTSDKEHUU BCEX JIET OOy4YeHUs B
OCHOBHOM IIKOJI€ B paMKaxX BCE€X HAa3BaHHBIX KYypPCOB.
Ilpeanomaraercsi, YTO BBIIYCKHUK OCHOBHOW IIIKOJIBI CMOJKET
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CTPOUTH BBICKa3bIBaHUSI " OTpULIAHUS BBICKA3bIBaHHUH,
pacro3HaBaTh MCTHHHBIC U JIOKHBIE BBICKA3bIBAHUS, IMPUBOIUTH
OpUMEPHI U KOHTPIIPUMEPHI, OBJIaJ€eT MOHSITUAMU: OIIpEJICIICHUE,
akcuoma, Teopema, J0Ka3aTeJIbCTBO — U HAYUYUTCS HCIOJIB30BaTh
WX IIPH BBIIIOJTHEHNUH yYESOHBIX U BHEYUEOHBIX 3aad.
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PABOYAS TIPOTPAMMA YYEBHOI'O KYPCA
«MATEMATHUKAN». 5-6 KJIACCBI

LEJIM U3YYEHUA YYEBHOI'O KYPCA

IIpuopuTeTHRIMHU IIEIIMH OOYUEHUs MaTeMaTHKe B 5—6 Kjaccax
SIBJISTEOTCSI:

— IpoxoJDKeHHe (POPMHPOBAHUS OCHOBHBIX MaTeMaTHYCCKHX
TTOHSITHH (awuciio, BEJIMYMHA, reoMeTpu4ecKast ¢urypa),
o0ecrieynBaroIInX MIPEeMCTBEHHOCTh u MIePCHEKTUBHOCTH
MaTeMaTHIECKOTO 00pa30BaHUs 00yUaIOIINXCS,;

— pa3BUTHE HHTEIJIEKTYyaJbHBIX M TBOPYECKHX CIMOCOOHOCTEH
00y4YarIMUXCs, IT03HABATSJIBHOW aKTUBHOCTH, HCCICAOBATEIIHLCKUX
YMEHHUH, HHTepeca K U3yUYSHHI0O MaTeMaTHKH;

— TI0JBEJeHHE O0ydarolMXCsl Ha JOCTYITHOM JJIsi HUX YPOBHE K
OCO3HaHUIO B3aMMOCBSI3H MaTEMAaTHKH U OKPYIKAIOIIEr0 MUPA;

— ¢opmupoBaHue (byHKIIMOHATBHOM MaTeMaTHYeCKOMI
rPaMOTHOCTH: YMEHHS pPaclo3HABaTh MaTeMaTHYECKHE OOBEKTHI B
peanbHBIX )KU3HSHHBIX CUTYallHsIX, IPUMEHITh OCBOCHHBIC YMCHHUS LIS
pelleHusT NPaKTUKO-OPUEHTUPOBAHHBIX 3ala4, HHTEPIPETUPOBATH
IMOJIYYCHHBIC pPE3yJbTaTbhl W ONCHMBATbL HUX Ha COOTBCTCTBUC
OPaKTHYESCKON CUTyaIlHH.

OcCHOBHBIE ITUHHUHU COJIEPI)KAHUS Kypca MaTEMAaTUKU B 5—6 kjaccax
— apudmernyeckass M TeoMeTpHUYecKas, KOTOpbIE pPa3BUBAIOTCS
napajjiejibHO, KaXJassi B COOTBETCTBHUH C COOCTBEHHOW JIOTUKOM,
OJIHAKO, HE HE3aBHUCHMO OJIHA OT JPYro, a B TECHOM KOHTAaKTE€ W
B3auMoaecTBuu. Takke B Kypce HNPOUCXOAUT 3HAKOMCTBO C
SJIEMEHTAaMHU alreopsl U ONMHCATEIIFHOW CTaTHUCTHUKH.

HNzyuenne apudmeTHUECKOro Marepuajla HadyMHaeTCcs  CO
cucTeMaTu3allud M pa3BUTHS 3HAHUW O HaTypaJbHBIX 4YMCHIAX,
IIOJIy4EHHBIX B HadaJlbHOW wikoJie. IIpu 3TOM coBeplIeHCTBOBAaHUE
BBIYHCIIUTEIILHON TEXHUKH U (OPMHUPOBAHUE HOBBIX TEOPETHUYECKUX
3HAaHUI COYeTaeTcsl C Pa3sBUTUEM BBIYHUCIUTEIBHONW KyJIbTYpPHI, B
YaCTHOCTHU C 00yYEeHHEM NPOCTEHIIINM MTpHUEMaM NPUKUIAKA U OIEHKH
pe3ysibTaTtoB  BbluMcAeHHN. V3ydeHue  HaTypalbHBIX  YHCEN
npojokaeTcss B 6 KjlacCe 3HAaKOMCTBOM C HadaJIbHBIMU MOHSITUSIMU
TEOPUHU IAEJIMMOCTH.

Jlpyroii KpyITHbBIN OJIOK B cOAepKaHUU apuPMETHIECKON JIMHUN —
510 Apobu. Hayano n3ydeHus: OOBIKHOBEHHBIX U JIECATHYHBIX IpOoOeH
OTHECEHO K 5 KJlaccy. DTO NEpBBIA 3Tal B OCBOSHUH JApobeid, Koraa
MIPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH HMIESAMH, MOHSATHUSIMU TEMBI.
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ITpu sToM paccmoTpeHne OOBIKHOBEHHBIX IPO0OEH B TOJIHOM 00bEME
MIPEAIIECTBYET U3YyUCHHUIO NECATUYHBIX NPOOei, 4TO 1enecoodpaszHo
C TOYKH 3PCHUS JIOTUKH U3JI0KCHUSI YUCIIOBOM JIMHUU, KOT/1a IIPaBuUjia
JICHCTBUIN C JIECATUYHBIMU JPOOSIMA MOKHO OOOCHOBATh YyiKe
U3BECTHBIMU anropuTMaMH BBITIOJTHCHU S nercTBUI c
OOBIKHOBEHHBIMHU APOOSIMHU. 3HAKOMCTBO C ACCSATHYHBIMH JIPOOSIMU
pacuiMpuT  BO3MOXHOCTH  JUII MHOHHUMAaHUS  OOyYarOUIUMHUCS
MIPUKJIATHOTO IPUMEHEHHUs HOBOM 3alWCH NPH H3YYCHUU IPYTUX
MIpEeIMETOB W TIPHU TPAKTHUECKOM HcHmoib3oBaHmu. K 6 kmaccy
OTHECEH BTOPOW OdTam B U3y4YeHHH JApoOeid, TIJe HPOUCXOJUT
COBEPIICHCTBOBAHME HAaBBIKOB CpaBHEHHUSI W NpeoOpa3zoBaHUs
nopoOeili, OCBOCHHWE  HOBBIX  BBIYHUCIHTCIBHBIX  aJITOPUTMOB,
OTTa4YyMBaAHUC TEXHUKHU BI)I‘{HCHCHHﬁ, B TOM 4YHCJIE€ 3Ha4YeHUH
BBIpa’KEHUI, COMeprKalIuX U OOBIKHOBEHHBIC, U JECIATUYHBIE ApoOH,
YCTaHOBJICHHE CBA3CH MEXIy HHMH, PACCMOTpPEHHE IIPUEMOB
pemenust 3amad Ha Jjapobu. B Hawame 6 kiacca MPOUCXOOUT
3HAKOMCTBO C IIOHATHUECM IIPOLICHTA.

OCOOCHHOCTBIO HW3YYCHHUS IIOJOXKUTCIIFHBIX H OTPHUIATEIBHBIX
qucell ABIACTCA TO, YTO OHHM TaAKXKEC MOTYT pacCMaTpuUBaThBCA B
HECKOJILKO JTamoB. B 6 kjacce B Hayajie H3y4YSHUs] TEMBI
«ITonmoXUTETBFHBIC U OTPUIIATCIBHBIC YHCJIa» BBIACISISCTCS MOJTEeMa
«Ilenblie unciia», B paMKax KOTOPOW 3HAKOMCTBO C OTPHULIATEIIbHBIMU
yucjiaMmu " I[eﬁCTBPIHMPI C MOJIOXKUTCJIBHBIMU W OTPpUHATCIbHBIMHU
YUCIaMH TIPOUCXOIUT Ha OCHOBE COJIEPXKATSIILHOTO MOAXOoAa. JTO
IMO3BOJISIET Ha JOCTYIIHOM YPOBHE TIO3HAKOMHUTBH  yUYAIIHXCS
OPaKTUYICCKHU CO BCEMHU OCHOBHBLIMU MOHATUAMHU TEMBbI, B TOM YHUCJIC
W C TpaBWIaMHA 3HAKOB TIIPU BBIIIOJHCHUH apUPMETUICCKUX
nericteuil. 3yueHne paliioHaIbHBIX YHUCENI HA 9TOM HE 3aKOHUYHUTCH,
a OyzeT NpOJOJIKEHO B Kypce anreOpbl 7 Kjacca, 4TO CTaHEeT
CICAYIOIIUM IIPOXOAOM BCE€X IPHUHIOUIIHUAJIBHBIX BOIIPOCOB, TEM
caMbIM pa3leJeHUe TPYAHOCTEH oOlierdaeT BOCIIPUSITHE MaTepuaa,
a pacmopejesieHHMe BO  BPEMEHH  CHOCOOCTBYET  MHPOYHOCTH
MMPUOOpPETaeMBIX HABBIKOB.

IIpu oOyueHMH pemIeHHI0 TEeKCTOBBIX 3aJad B 5—6 Kiaccax
HUCHOJIB3YIOTCS apu(PMETHYSCKUE NPUEMBI PEIICHUs. TeKCTOBBIC
3aaa4v, pemacMbIC IpUu OTpa6OTKe BBIYHMCJIINTCIIBHBIX HABBIKOB BS—
6 xJjaccax, pacCMaTPUBAKOTCS 3aJla4M CIICAYIOIIUX BUJOB: 3aJladd Ha
JBUKCHUE, Ha  YacTW, Ha M[OKyOnkKh, Ha paboty ®©
OPpOU3BOAUTECIILHOCTh, Ha MMPOLCHTHI, HA OTHOMMCHHWA W ITPOIMOPITHUHA.
Kpowme Toro, o6y4aromnuecs 3HaKOMSITCSI ¢ MpUEMaMH PelIeHUs 3a1a4
nepeOOpoM  BO3MOXKHBIX  BapHaHTOB, yd4aTcsi  padoTrath C
nHDopManuel, mpeJICTaBIeHHOW B ¢opme TaOJIUI] UITH JHarpaMM.

B ITpumepHoit paboueii nporpaMmme pEeLyCMOTPEHO
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(popmupoBanue OponeaeBTUUYECKUX alre0OpandecKux
npencrapieHuii. bykBa Kak CHMBOJI HEKOTOpPOTO 4YHCJa B
3aBHCHMOCTH OT MAaTE€MaTH4YECKOIOKOHTEKCTa BBOJUTCS ITOCTEIEHHO.
BykBeHHass cUMBOJIMKA IIMPOKO HCIOJB3yETCS MHPEXJe BCEro Ajs
3anncy OOINX YTBEPKACHUN U MPEIIOKESHNH, GOPMyII, B 4aCTHOCTH
JUIT  BBIYMCJICHUS TEOMETPHUYECKMX  BEJIMYMH, B  KadecCTBE
«3aMECTUTEeNsI» 4JHucIa.

B xypce «MaTtemMaTukm» 5—6 KJIacCOB NpEACTaBIICHA HATJISTHAS
reoMeTpHsi, HalpaBJICHHAs] HAa pa3BUTHE OOPA3HOIO MBIIIICHUS,
IIPOCTPAHCTBEHHOTO BOOOPaKEHUsI, H300Pa3UTEIILHBIX YMEHUU. DTO
BaXKHBIA 3Tan B U3yUECHUU I'€OMETPHH, KOTOPBIil OCYIIECTBIISIETCS
Ha HarJSITHO-IPAaKTHYECKOM YPOBHE, OIHPACTCs] HA HAarJISIIHO-
obOpa3Hoe MblnUIeHHe oOydJarommuxcs. boiblias poJib OTBOJUTCS
IIPAaKTUYECKOU AEATEIIbHOCTH, OMBITY, SKCIIEPUMEHTY,
MozaenupoBaHnuio. OOydaromuecss 3HAKOMSITCSI C T€OMETPUYCCKUMU
(purypamu Ha NJIOCKOCTH M B IIPOCTPAHCTBE, C UX IMPOCTEHIINMH
KOH(UTyparusiMu, ydaTcsi U300pakaTh WX Ha HEJIUHOBAHHOU U
KJIeT9aTOU Oymare, pacCMaTpHUBAIOT X MpocTeiime cBolictBa. B
IIpouecce HN3YyUYCHUS HaFJ’IﬂI[HOﬁ TreoOMCTpHUHU 3HaAHUS, IOJIYYCHHBIC
0o0ydJalImMUMHUCSI B HayallbHOW IIKOJIE, CHCTEMAaTH3UPYIOTCS U
pacHIupsIIoTCsI.

MECTO YUEBHOI'O KYPCA B YUEBHOM IIJTAHE

CornacHo y4yeOHOMY IulaHy B 5—06 Kjaccax H3ydaeTcs
HUHTEIrpUPOBAHHBIN npeaMer «MaremaTuka», KOTOPbIA BKJIKOYAECT
apuMEeTHYESCKUIl MaTeprual W HATJSIIHYIO T€OMETPHIO, a TaK>Ke
OPONEICBTUYCCKUE CBEICHUS W3 anreOphl, JIEeMEHTHI JOTUKH U
Havajia OnmMucaTeJIbHOW CTaTUCTUKU.

V4eOHBIN TUTaH Ha U3YYCHHUE MaTeMaTHKU B 5—6 KjaccaX OTBOJIHUT
HE MeHee 5 y4JeOHBIX YacOB B HEJCIIO B TCUYCHHE KaXKIOTO Toaa
oOyueHwus, Bcero He meHee 340 y4eOHBIX YacoB.

COJIEPXXAHUME YUYEBHOI'O KYPCA (ITO TOJAM OBYUYEHI )
5 KJacc

Hamypanvnvie uucna u nyno

HarypansHoe wuwncno. Psn nHartypansHbeix uyncen. Ywucno O.
N306paxenne HaTypaJbHBIX 4YHCEJI TOYKAMH Ha KOOPAWHATHOM
(4HUCIIOBOI) TIPSIMOIA.

ITosunmonHas cucreMa cuucieHusA. PuMckass Hymepanust Kak
MIpUMEpP HEMO3UIMOHHON CUCTEMBI cuncieHus. JlecaTuuHas cucteMa
CUYHCIICHMUSI.
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CpaBHCHHE HATypalIbHBIX YHCEJI, CDABHCHUE HATYpPaJIbHBIX YHCEI
¢ ayném. CriocoObl cpaBHeHUsI. OKpyTJIeHUE HATypalbHBIX YHCEII.

CroxeHue HaTypaIbHBIX YHCEN; CBOWCTBO HYJIS HPH CIIOKCHUH.
Brruntanme kak nOelicTBHE, OOpaTHOE CIIOKCHHIO. Y MHOXCHUE
HATypaJdbHBIX YHCEJ;, CBOUCTBA HYJS U CAWHHUIILI IIPU YMHOXKCHHU.
Jlenenne kak neWcTBUe, oOOpaTHOe YMHOXEHUIO0. KOMIOHEHTHI
JAeucTBUH, CBSI3b  MEXIAY  HHUMH. IlpoBepka  pesyibTara
apudMeTuyeckoro neiictus. [lepeMecTUTEIILHOE U COYCTATCIIBHOC
CBOMCTBa (3aKOHBI) CIIOKCHHUS W YMHOXXCHHUS, PACIPEICIIUTEIHFHOC
CBOMCTBO (3aKOH) YMHOKCHUS.

Hcnonr3oBanne OykB I O00OO3HA4YCHUSI HEWU3BECTHOTO
KOMIOHCHTA M 3alIUCH CBOUCTB apU(PMETHUICCKUX ACUCTBUIA.

Jenutenu wu KpaTHBIE YHCIIA, Pa3JIOKEHWE Ha MHOMUTEIIH.
IIpocTrie 1 cocTtaBHBIe uncna. [Ipu3Hakn genumocTH Ha 2, 5, 10,
3, 9./lenneHUE C OCTAaTKOM.

CrernieHb ¢ HaTypaJlbHBIM TOKa3aTejleM. 3alvch 4ucia B BUJIC
CYMMBI pa3psiIHbIX claraeMbIX.

YucnoBoe BRIpa)KeHUE. BBIUHCICHUE 3HAYCHUN YHCIIOBBIX
BBIpA’KEHUM; OOPSIAOK BBIITOJHEHUs AeMcTBuil. Mcrnonb3zoBaHue
Opy  BBEIYUCICHHUIX MEPEMECTHUTECIHFHOTO ¢ COYETAaTECIBHOTO
CBOMCTB (3aKOHOB) CJIOKEHHS M YMHOXEHHsI, PaCIpeaeIUTSILHOIO
CBOMCTBA YMHOJKEHUSI.

Apoou
IIpencraBinenre o ApoOW KaK CrocoOe 3alMCcH 4acTH BEJIHUYHUHBI.

OObikHOBeHHBIe ApoOu. [IpaBmibHBIE W HeNpaBWIbHBIE IpOOH.
CMemaHHast apoOb; IMPEJCTaBICHUE CMEIIAaHHOW apoOW B BHAE
HENpaBUJIBHON JOpoOM U BBIJACICHHE IIeJIoOif YacTH dYuciaa U3
HenpaBWILHOU npobu. 3o0pakeHne apodeil ToukaMu Ha YHCIIOBOU
npssmoii. OcHOBHOe CcBOWCTBO JpoOm. CokpamieHue IpoOeii.
IMpuBenenue npodbu Kk HoBoMy 3HameHarteso. CpaBHeHHE APOOEii.

CroXeHHue U BBIUMTAaHHUE Ipo0eil. YMHOKEHHE U JieJeHne 1pobeid;
B3amMHO-OOpaTHBIC IpoOHu. Haxo)X/IeHre YacTH I1eJ0T0 U IeJI0TO I10
€ro YacTH.

Jlecstuanast 3anmuch apo6eii. [IpencraBieHne IecCATUIHONW ApoOH
B BUJI€ OOBIKHOBEHHOW. M300parkeHre NeCATUYHBIX Ip0o0eii ToukaMu
Ha YHUCIJIOBOM mpsimoii. CpaBHEHHE IECATUYHBIX ApOOEH.

Apudmerndeckue  JIEUCTBUSL € JIGCSITHYHBIMH  JpPOOSIMU.
OKpyTriieHHEe JECATHIYHBIX APOOCH.

Pewenue mexcmosvix 3adau
Pemnrenne TEKCTOBBIX 3adad  apUPMETHIECKHM CITOCOOOM.
Pemrenne noruyeckwx 3amad. PerieHue 3amad nepeOOpoM Bcex
BO3MOYKHBIX BapuaHTOB. VICHoJb30BaHUE NOPHU PEIISHUU 3ajad
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TaOJIUIL U CXEM.

Pemenne 3amad, copepiKamux 3aBUCHMOCTH, CBSI3BIBAFOIINC
BEJIMUYHUHBI: CKOPOCTb, BpEMsl, PaCCTOSIHUE; II€Ha, KOJHUYECTBO,
CTOUMOCTh. ENWHUIIBI HW3MEpeHHus: ™Macchl, o00BEMa, IICHBI;
paccTosiHusl, BpeMEHH, CKOpocTH. CBs3b MEXAY €IAUHUIIAaMU
U3MEPEHUs KaX/10U BEIIUYUHBI.

Pemrenne OCHOBHBIX 3a/1ad Ha ApPOOH.

IlpencraBieHne HJaHHBIX B BUJC TAOJHUIl, CTOJIOYATHIX JUATPAMM.

Haznaonaa zeomempusn

Harnsinaele npencraBiieHuss 0 GUrypax Ha INIOCKOCTH: TOYKa,
nopsimMasi, OTpPE30K, JIyd, YyroJl, JOMAaHas, MHOTIOYTOJIbHHUK,
OKpPY>XXHOCTb, Kpyr. VYromn. Ilpsmoii, ocTpelii, Tymnoii u
pa3BEPHYTHIN yIJIBL.

JlmuHa oTpe3ka, METpHYECKHE €AWHUIBI JIWUHBL. J[nuHa
JIOMaHOU, NEepUMETP MHOIOYroJIbHUKA. M3MepeHHe M NOCTpOEHUE
YIJIOBC MOMOIIBIO TPAHCIOPTHUPA.

Harnsigaele mipeacraBieHust o (urypax Ha IUIOCKOCTH:
MHOTOYTOJIBHUK; HPSAMOYTOJBHHUK, KBaJapaT; TPEYTrOJbHUK, O
paBeHCTBE QUryp.

N306pakeHue ¢uryp, B TOM 4YHCIC Ha KJeT4daToili Oymare.
ITocTpoenmne xoHDUTYpanuii U3 dacTeidl NPSIMOU, OKPYKHOCTH Ha
HEJIWHOBAaHHON u kjeTudaTtoil Oymare. lcmoap3oBaHHME CBOWCTB
CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBaJpaTa.

IImomane NpAMOYTOJIFHHKA U MHOTOYTOJIBHHKOB, COCTaBJICHHBIX
U3 TIPSIMOYTOJIBHUKOB, B TOM 4YHcie (QuUryp, M300paxEHHBIX Ha
KjeTdyaTor Oymare. EXMHUIIBI U3MEPEHHUs TUIOIIA .

Harnsimable mnpejacTaBiieHHsT O IPOCTPAHCTBEHHBIX (Urypax:
MPSMOYTOJILHBIN napaJuieJIeITUIIeI, KyO, MHOTOTpaHHHUKH.
N3o0pakeHne NPOCTEHIINX MHOTOTPaHHUKOB. Pa3BEépTkm kyba u
napaiutenenunena. Co3nanne Mojiesaeiit MHOrorpaHHUKOB (13 Oymaru,
IIPOBOJIOKH, TUTACTUINHA H Jp.).

OO0BEM mMpsIMOYTOJBHOTO Tapajuienenuinena, Kyoa. EamHunst
n3MepeHuss oobréma.

6 kiacc

Hamypanvuvie uucna

Apudpmerndyeckne OEHWCTBUS C MHOTO3HAYHBIMH HATypPaJIbHBIMHU
4YHCJIaMHU. YucnoBble BbIpaKEHUSI, HOPSAOK NeNCTBUMH,
HUCTIOJb30BaHUE CKOOOK. Mcmonp30BaHWe TIpU  BBIYHUCICHHSIX
MIePEeMECTUTEIFHOTO ¥ COYETATEIbHOTO CBOWCTB CIIOKEHHUS W
YMHOEHHUS, pacnpeneauTeIbHOTO CBOMCTBA YMHOEHUSI.
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OkpyriieHUue HaTypaJbHBIX YUCEII.

Jleaurenu u KpaTHBIC YHUCIIa, HAUOOJBIIHN OOIIUN JICIITUTEIIbh U
HamMeHbIIlee odmiee KpaTHoe. JIeTMMOCTh CYMMBI M TIPOU3BEACHHUS.
JlemeHne ¢ OCTaTKOM.

Jpoou
OOBIKHOBEHHAs! JIpoOb, OCHOBHOE CBOMCTBO APOOM, COKpalieHue

npoOeii. CpaBHEeHHE U ynopsimodnBaHue Apodeit. Pemenne 3agaq Ha
HaxOXKJACHUE YaCTH OT 1[EJIOT'0 U 1IEJI0T0 MO ero YacTu. [[podHoe uncio
KakK pe3yJsibTaT aesicHus. [IpencrapieHue qeCITUYHON ApOoOU B BHIC
OOBIKHOBEHHOH npobu " BO3MO>XHOCTH OpeaCcTaBICHUS
OOBIKHOBEHHOU NOpoOW B BUAC AeCATHUYHOW. JlecsTuuHble Apodu H
MeTpuyeckas cucremMa Mep. ApudMeTHYecKue ASUCTBHUS U YUCIOBBIC
BBIP@XKCHHUSI ¢ OOBIKHOBEHHBIMH U JECATUYHBIMU APOOSIMHU.

OtHomieHue. JlesieHne B JaHHOM OTHOIICHWH. Macmirao,
nporiopiusi. [I[pyuMeHeHue IPONOPLNI TPH PEIICHUU 3aj1ad4.

HOHHTI/IC npoueHTa. BI)I‘-II/IC.TICHI/Ie HpOI_[eHTa OT BCIIMYUHBI H
BEJIMYUHBI 110 €€ MPOIEHTY. BhIpaxkeHrWe MPOIEHTOB JASCATUYHBIMU
apoOsimu. PernieHue 3amad Ha MPOINCHTHI. BeIpakeHUE OTHOIICHUS
BCJIIMYHVH B HpOHeHTaX.

Ilonosrcumenvnvie u ompuyamenvrvie 4ucia

ITonoxurensHble U OTpULIaTENbHbIE uncia. Llensle uncia. Moaynb
4quciia, TeOMeTpHUYecKasi HWHTEepIIpeTanusi MOIYJsl  dYHcia.
N306pakeHne dYHcen Ha KOOPAWHATHOU TipsiMoid. YmMCIIOBBIC
npoMexxyTku. CpaBHeHue 4ywucelsl. Apudmerudeckue AeHCTBUS C
MOJIOKUTEIBHBIMH U OTPUIATEIIHFHBIMH YHCIIAMU.

IlpssmoyronpHass  cucteMa  KOOPAMHAT  HA  IUIOCKOCTH.
Koopamnarel TOUkM Ha INIOCKOCTH, abcuwcca W OpJAHMHATA.
IToctpoenue Touek U GUTryp Ha KOOPJMHATHOMN MIIOCKOCTH.

Bykeennvle eviparcenus

ITpumeneHnue OyKB JUIsl 3alTUCH MAaTeMaTHUYECKHUX BBIPAXKECHUH U
npeuioxkeHnii. CBoiicTBa apupMeTHUYeCKUX JeiicTBUi. BykBeHHBIC
BBIPAXCHHUSI W YHCJIOBBIC IIOJACTAaHOBKH. ByKBEeHHBIE paBEHCTBA,
HaXO0JICHHE HEU3BECTHOTO KOMMOOHEHTa. POopMyibsl; (OPMYIIHI
epuMeTpa M IUIOMAJAM NOpsIMOYrOJIbHUKA, KBajpara, oObéma
napajuiesenuriesia u Kyoa.

Pewienue mexcmoswvix 3aoau
PemieHre TEKCTOBBIX 3amad apu@METHYESCKUM CIOCOOOM.
Penrenne nmoruyeckwx 3amad. PemreHue 3amad mnepeOoOpoM Bceex
BO3MOYHBIX BapHUAHTOB.
Pemienne 3amad, colepikaiux 3aBHCUMOCTH, CBSI3BIBAFOIIUX
BCJIMYUHBI. CKOPOCTh, BPEMsl, PACCTOSHHEC; I€HA, KOJHUYECCTBO,
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CTOUMOCTB; IPOU3BOAUTCIIBHOCTL, BpEMHI, 00BEM pa6OTI)I. EﬂI/IHI/IHI)I
U3MEPCHU: MaCChl, CTOUMOCTH, PaCCTOAHHA, BDEMCHHU, CKOPOCTH.
CBs13b MEXKAY CAUHUIIaAMHU U3MEPCHUA Ka)KJ10M BEJIUYHHBI.

Pemienne 3a/1ad4, CBSI3aHHBIX c OTHOIIICHUEM,
MPOTIOPIUOHATBHOCTHIO BCJIIMYMH, MIPOLIEHTaMU; peuienue
OCHOBHBIX 3a/1ad Ha JPOOHWHU IPOIICHTEHI.

O1ieHKa u MPUKHUJIKA, OKpYyTJICHUE pe3ynbTrara.

CocraBneHne OyKBEHHBIX BBIPAKCHHUHN IO YCIIOBUIO 3aJa9H.

IIpencraBneHue MOaHHBIX C TIOMOIIBIO TaOJNMII M JHArpaMM.
CronbuaTeie nuarpaMMbl: UTEHUE U ITOCTpOeHHE. UTeHne KPyTroBBIX
JuarpamMm.

Haznaonasa zeomempus

Harnsinaele npeacraBiieHuss o ¢GuUrypax Ha INIOCKOCTH: TOYKa,
npsimMasi, OTpPEe30K, Jyd, YyroJi, JIOMaHasi, MHOTIOYTrOJbHUK,
4eThIPEXYTOJIbHUK, TPEYTOJIBbHUK, OKPYKHOCTb, KPYT.

B3aumHOE pacnoyio)keHue JABYyX MPSMBIX Ha I[UJIOCKOCTH,
napajuJieJbHbIC IPsIMbIE, [IEPIEHIUKYIISIPHbIC NIpsiMble. MI3aMepenue
PACCTOSIHUN: MEXK/Iy JIByMsI TOYKAMH, OT TOYKHU A0 MPSIMOU; JJTHHA
MapIIpyTa Ha KBaJIpaTHOM CETKe.

H3MepeHrne W MOCTPOSHHE YIJIOB C MOMOIIBIO TPAHCIIOPTHUPA.

Bunsl TPEYTrOJIbHUKOB: OCTPOYTOJIbHBIH, PSIMOYIOJIBHBIN,
TyHOYTOJIBHBIN; paBHOOEIPEHHBIIA, PaBHOCTOPOHHMUIA.
YeThIpEXYTroJIbHUK, OpUMeEpPbI 4eThIPEXYTOJIBHUKOB.

I[IpsaMOyrompHUK, KBaJapaT: HWCIIOJIB30BAHHE CBOWMCTB CTOPOH,
yrjoB, auaroHanei. HM3oOpakeHue reomeTrpuyeckux Quryp Ha
HEJMHOBAHHOI OyMare ¢ WCIIOJIb30BAaHUEM IIUPKYJIS, JIMHEHKH,
YroJibHUKa, Tpancnoprupa. [locrpoenus Ha KjieTyaTo Oymare.

ITepumerp w™mHOroyronpHuka. Ilousitue 1uomann GUTYpPBHI;
eIMHUNBI u3MepeHust I1uiomanu. I[IpubmmkéHnHoe wU3MepeHue
mromtaau  GuUryp, B TOM YHCIEe Ha KBaJpaTHOM  CeTKe.
TTpuommxéHHOE N3MEepeHne JUTMHBI OKPY>KHOCTH, IUJTOIIAIH KPyTa.

CuMMeTpus: LeHTpallbHasl, OCeBasi U 3€pKajlbHAasi CUMMETPHUHU.
TTocTpoeHue CUMMETPHUYHBIX (QUTYD.

Harnsimable npencraBiieHHss O IPOCTPAHCTBEHHBIX (UTrypax:
nmapajjieJIennune;, KyO, mpu3Ma, TUpamMuaa, KOHYC, IHUIHUHApP, IIap
n codepa. HM3o06paxeHme TMPOCTpaHCTBEHHBIX ¢uryp. Ilpumepst
pa3BEPTOK MHOTOIPAHHUKOB, NIMAWHApa u KoHyca. Co3ganue
MoJieJiel TOpPOCTPAaHCTBEHHBIX ¢uryp (m3 Oymaru, MIpPOBOJIOKH,
MJIACTUJIIMHA U Ip.).

ITousitne o00bBEMa; enuHUNBI u3MepeHUss o00béMa. OOBEM
MPSIMOY OJIBHOTO Hapaiesienuiie a, Kyoa.
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IUTAHUPYEMBIE ~ TIPEIIMETHBIE ~ PE3VJIbTATBI ~ OCBOEHK:A
PABOYEU ITPOI'PAMMBI KYPCA (I10 'OJAM OBYUEHUA)

OcBoenue yuebHOro kypca «Maremarnka» B 5—6 Kilaccax
OCHOBHOI HIKOJBI JOJKHO OOECTeYnBaTh JOCTHIKEHHUE CIIEAYIOIINX
MpeMETHBIX 00pa30BaTEJIbHBIX PE3yJIbTATOB!

5 knacc

Yucna u ¢vluucnenus

— ITornMaTh U MPaBUILHO YyHOTPEOISITH TEPMHUHBI, CBSI3aHHBIC C
HaTypaJbHBIMHA YHUCJIAMU, OOBIKHOBEHHBIMH M AECATUUYHBIMHU IPOOSIMH.

— CpaBHHUBaTh ¥  yHNOPAJAOYMBATH  HATypaJIbHBIE  YHCIA,
CpaBHUBATHB IIPOCTEHIIINX CIIydasX OOBIKHOBEHHBIE IPOOH, IECATUUHBIC
poou.

— COOTHOCUTH TOYKY Ha KOOPAWHATHOM (YHCIIOBOIT) NMpsIMOI C
COOTBETCTBYIOIIMM €M YHCIOM M H300pakaThb HATypaJIbHBIC YHCIIA
TOYKaAMH Ha KOOPJAMHATHON (YHUCIIOBOI) MPsIMOIi.

— BemonasATe apudmeTHdecKue AEUCTBHS C HATypPAITBHBIMHU
YHUCIIaMH, C OOBIKHOBEHHBIMH APOOSIMH B MPOCTEHIINX CITydasiX.

— BrImosHATE NpoBEpKy, MPUKHUAKY pe3ybTaTa BEIYHUCICHUH.

— OXpyrasaTh HAaTypaJIbHBIC YHCIA.

Peuienue mexcmoswvix 3aoau

—  Pemarp TekCTOBBIC 3a7adyu apuPMETHUYCCKHUM CIIOCOOOM H C
MOMOIIBI0O OPraHM30BAHHOTO KOHEYHOTO Iepedopa BCEX BO3MOXKHBIX
BapHUaHTOB.

—  Pemarp 3amaum, conepikampe 3aBUCHMOCTH, CBSI3BIBAIOIINEC
BEJIMUUHBI: CKOPOCTb, BpEMsl, pPACCTOsSHHUE;, IeHa, KOJUYECTBO,
CTOUMOCTb.

— Hcnonrp3oBaTh KpaTKue 3arcu, CXEMBl, TaOJUIIBI,
0003HaYeHHS MIPHU PEIICHUHU 3aaad.

—  Ilomp30oBaThCsi OCHOBHBIMH CIHHUIIAMH W3MCEPCHHS: IICHBI,
MAaCChI; PACCTOSIHUS, BPEMEHH, CKOPOCTH; BBIPAXXaTh OJHH €IHHHUIIBI
BCJIUYWHBI Yepe3 Apyrue.

— W3BiekaTh, aHaJIW3UPOBATh, OICHUBATh HH(GOPMAIIHIO,
Ope/CTaBIieHHYIl0 B Taljwile, Ha  CTOJOYaTOW  JauarpamMmme,
HHTEPIIPETUPOBATH NPEICTAaBICHHBIC JaHHBIC, UCIIOJIb30BaTh JTaHHBIC
pHU PEIICHUH 3a7ad.

Haznaonasa zeomempus
—  Tlonp30BaTbCcsi FEOMETPUUECKUMU TMTOHSATUSIMU: TOUYKA, MpsiMasi,
OTPE30K, JIy4Y, yroJ, MHOTOYTOJIbHUK, OKPY>KHOCTh, KPYT.
—  IIpuBoauths mpuMepsl OOBEKTOB OKPYIKAOIICTO MUPA,
uMerIuX (OPMy HU3yYCHHBIX T€OMETPUICCKUX (PUTYP.
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—  Hcnonbp30BaTh TEpMHUHOJIOTHIO, CBSI3AHHYIO C YTJIaMU:
BEpIIUHA CTOPOHA; C MHOTOYTOJIbHUKAMHU: yYroJI, BEpIINHA, CTOPOHA,
JIMaroHaJlb; ¢ OKPY>KHOCTBIO: paJguyc, JUaMeTp, LEHTP.

—  H3oOpaxarh u3y4YeHHBIE TreoMeTpHYeckue (QuUrypsl Ha
HEIIMHOBAHHOW W KJIETYaTOH Oymare ¢ MOMOMIbIO MUPKYJIIS U JIMHESHKH.

—  HaxoauTs OiuHBI OTPE3KOB HEMMOCPEACTBEHHBIM N3MEPEHUEM C
MOMOIIBIO JIMHEHKM, CTPOUTHh OTPE3KU 3aJaHHON JJIMHBI; CTPOUTH
OKPY’KHOCTB 3aJJaHHOTO pagnyca.

—  Hcnons30BaTh CBOMCTBa CTOPOH M YIJIOB MPSIMOYTOJBbHHKA,
KBajJpaTa JJIsl UX ITIOCTPOCHHUS, BBIYUCICHUSI TUIOIAAN U IIEPUMETpA.

—  BpraucaaTe nepuMeTp M IUIOMIAAb KBaApaTa, MPsIMOYT OJIbHUKA,
(uryp, cocraBieHHBIX W3 NPSMOYTOJLHUKOB, B TOM 4Yucie (Uryp,
n300pakEHHBIX Ha KjieTdyaToii Oymare.

—  Ilomp3oBaThCsi OCHOBHBIMH  METPHUUYECKHUMH  CAUHHUIIAMH
UBMEPCHUA MJINMHBI, IJIOIIaAr; BbIpaxaTb OJHU C€AWHHUIIbI BCIIUYUHDBI
uepes aApyTrue.

—  PacnosnaBatsh napajuiejenunesn, KyO, HCIIOJIB30BaTh
TEPMUHOJIOTHIO: BEpIINHA, peOpo TpaHb, H3MEPEHHUs; HAXOJUTH
U3MEpEeHus Nnapajuiesaenunena, Kyoa.

—  Bpraucaare o6wpém KyOa, mapajuierenunena Mo 3aJaHHBIM
U3MEPEHUSIM, IT0JIb30BaThCSI €AMHUIIAMH U3MEpPEHUs 00BbEMa.

— Pemrate HeclIOXKHBIE 3aJadydl Ha U3MEPEHHE T€OMETPHUECKHUX
BCJIMYUH B MPAKTHUYCCKUX CUTYyalUAX.

6 x1acc

Yucna u eviuucnenusn

— 3HaTh W TOHHUMATh TEPMHUHBI, CBSI3aHHBIE C Pa3IUIYHBIMHU
BUAAMH 4YHCEJI M cHoco0aMH HUX 3aIlllCH, IepexXoauTh (eciau 3TO
BO3MOYKHO) OT OJHOUM ()OPMBI 3aMCH YUCIa K IPYTOM.

—  CpaBHUBATH U yHOPSIIOYUBATH LIEJIbIC YUCIA, OOBIKHOBEHHBIC U
JIeCSITUHYHBIE IpOOH, CPAaBHUBATH YHCIIA OJTHOTO M PA3HBIX 3HAKOB.

—  BbimonHsATh, coueTas YCTHbIE MW IHUCbMEHHBIE MPUEMBI,
apudMeTHUECKHE NCHCTBUS C HATYPAJIbHBIMH W IEIBIMH YHCIAMU,
OOBIKHOBEHHBIMH U JECATUYHBIMH APOOSMH, MOJIOKHUTEIBHBIMU U
OTPULIATENbHBIMU YHUCIAMHU.

—  BpluncnsaTe 3HaYE€HHUs YUCJIOBBIX BBIPAXXEHUN, BBINOIHATH
OPUKHUAKY W  OLIEHKY pe3yJbTaTa BBIUYHCICHHUIH,  BBIIIOJHSITH
npeoOpa3oBaHUsI YHUCIOBBIX BBIPAXXEHWH HAa OCHOBE CBOICTB
apu(MeTHIeCKUX AeHCTBUH.

— COOTHOCUTBH TOUKY Ha KOOPJAUHATHON MPSIMOIL C
COOTBETCTBYIOIIMUM €H YMCIIOM M N300pakaTh YHUCJIa TOYKAMH Ha
KOOPJAUHATHOI NpsIMOM, HAXOAUTH MOAYJIb YMUCIA.
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—  CoOOTHOCUTH TOYKH B IPSIMOYTOJIBHOH CHCTEME KOOPIHHAT C
KOOpJIMHATAMHU 3TON TOUKH.

— OxpyriasaTh Ledble 4Yucia M JeCATUYHBIE JIpoOW, HaXOIUTh
OPUOIIFKESHUST 9UCEIT.

Yucnosvie u OyKeeHHble GbIPANCEHUSA

— ITonuMaTh W yHmoOTpPEOJISAITH TSPMHUHBI, CBSI3aHHBIC C 3aIHUCHIO
CTENCHH YHMCJIa, HAXOAUTh KBaJApaT U KyO 4uciia, BEIYUCISATh 3HAUCHUSI
YHCJIOBBIX BBIPAKECHUM, COAECPKAIIUX CTECIIEHU.

— Ilonp30BaTbcsl  mpU3HAKaMHU  JEJIUMOCTH, PaCKJIaJbIBaTh
HaTypajJbHbIE YKCJIa HA HPOCTbIE MHOXKUTEIIU.

— ITomp30BaThest  MacmITaboM, COCTaBIISITH  IPOMOPHUH U
OTHOIIICHUSI.

— Hcmonp30BaTh OYKBBI JUISI OOO3HAYCHUS YHUCEI HPH 3aIlUCH
MaTeMaTHYCCKUX BBIPAXKCHHUH, COCTABIATH OYKBEHHBIC BBIPAKCHUS U
(opMynBl, HAXOIUTH 3HAYCHUST OYKBEHHBIX BBIPAKCHUH, OCYIISCTBIISAS
HEOOXO0AUMBIC TTOJCTAHOBKH U IMPEOOpa30OBaHUSI.

— Haxoauth HEU3BECTHBIM KOMIIOHEHT PaBEHCTBA.

Peutenue mexcmoswvix 3aoau

—  Pemare MHOTOmAroBsle TEKCTOBBIC 3a7a9l apHU(PMETHICCKUM
CIIOCOOOM.

—  Pemarts 3aja4u, CBsI3aHHBIC c OTHOIIICHHUEM,
OPONOPUHUOHAIILHOCTBIO  BEIIMYWH, IPOLEHTaMH; pelarb TpHU
OCHOBHBIE 33J]a4/ Ha IPOOU U MPOILICHTHI.

—  Pemarp 3amaum, conepikamue 3aBUCHUMOCTH, CBSI3BIBAIOIINE
BEIWYUHBI: CKOPOCTb, BpEMs, PACCTOSIHHUE, [€Ha, KOJIMYECTBO,
CTOMMOCTB; IIPON3BOIUTEILHOCTD, BpeMsi, 00b&Ma paboThI, UCTIOJB3Y S
apudmMeTnyeckue JIeMCTBHUS, OIECHKY, NPUKHUJKY; I10JIb30BaThCS
€IMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BEIUYUH.

—  CocraBiisiTh OyKBEHHbBIE BBIPAYKEHHUSI 110 YCIOBHUIO 3aJ1a4H.

—  H3Braekatrs mHpOpMAINIO, MPEACTABICHHYIO B TalOauIlax, Ha
JINHEUHOH, cTosbuaToit WIIN KpYyroBOi auarpaMmMmax,
HHTEPIPETUPOBATH NPEACTABICHHBIC JTaHHBIC, MCIIOJIb30BATh JTaHHBIC
IpU PEelIeHUHN 3a]a4.

— IIpencraBisaTe HHPOPMAIUIO C TTOMOIIBIO TAOINIL, TUHEHHOH 1
cronbyaTo amarpamm.

Haznaonan zeomempus
—  IlpuBoautes mnpuMepsl OOBEKTOB OKpPYXKAIOMIEro MUpa,
HNMCHOIIUX (pOpMy N3YYCHHBIX TCOMETPUICCKUX IINIOCKHUX Hu
MPOCTPAHCTBEHHBIX (GUrYyp, NPUMEPHl PABHBIX U CUMMETPUYHBIX
¢uryp.
—  H3oOpaxaTh ¢ TOMOIIBIO HUPKYJIS, IUMHEHKH, TPAHCIIOPTHPA Ha
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HEJIMHOBAaHHOW M KJIeT4aToll  Oymare  H3y4YeHHBIE  IUIOCKHE
reoMeTpuyueckne GUTypbsl U KOHPUTYpPAITUH, CHMMETPUYIHBIE QUTYPHI.

—  Ilomp30BaThCsl TEOMETPUUECKUMH MOHSTHSAMH: PaBEHCTBO
¢uryp, cummeTpwusi; HCHONB30BaTh TEPMHHOJIOTHIO, CBSI3aHHYIO C
CUMMETpHUEH: OCb CHMMETPHUH, LIEHTP CUMMETPUH.

—  HaxoauTe BeIMYUHBI YIJIOB H3MEPEHHUEM C IOMOIIBIO
TPAaHCIOPTHUPA, CTPOUTH YTl 3aTaHHOW BEJIMYHUHBI, ITOJIL30BATHCS MPHU
pelleHnu 3a7a4 rpaaycHOil Mepol yIjaoB; paclio3HaBaTh Ha 4yepTekKax
OCTPBI, IPAMOU, Pa3BEPHYTHIA U TYIOU YTIJIbI.

—  BepluncnsaTte IMHY JIOMaHOM, HNEpUMETP MHOTIOYTroJbHHKA,
IMOJIB30BaThCA EAWHUIIAMHA HM3MEPEHUSI JJIMHBI, BBIPAXXaTb OJHU
€IUMHUIIBI U3MEPEHUSI JUIUHBI Yepe3 Apyrue.

—  HaxoauTsk, ucnoyib3ysl 4epTEKHBIC HHCTPYMEHTHI, PACCTOSHUA:
MEXAy IBYMs TOYKaMH, OT TOYKH 10 NOPAMOH, IJIWHY NTyTH Ha
KBaJIpaTHOW CETKE.

— Beraucisats TUIOIIATh ¢duryp, COCTaBJICHHBIX nu3
MPSIMOYTOJILHUKOB, MCHOJIb30BaTh pa3OMEHHE Ha MHPSIMOYTOJbHUKH,
Ha paBHbIe GUTYpHI, JOCTpPAaWBaHHUE O MPSIMOYTOJIBHHUKA;
OJI30BAaTHCSI OCHOBHBIMH €OMHHUIIAMH M3MEPCHUSI IUIOIIAH;
BBIpaXXaTh OJHU €AUHUILIBI U3MEPEHUS IUIOIaau Yepe3 Apyrue.

— Pacmio3HaBaTh Ha MOJIEIISIX U U3O0OPKESHUIAX TUPAMUY, KOHYC,
UJIMHP, WCIIOJB30BAaTh TEPMHHOJIOTHIO: BEpIIMHA, pedpo, TpaHsb,
OCHOBaHUe, pa3BEPTKA.

—  MHzoOpaxare Ha KIeT4YaTOW OyMare MpPSMOYTOJBHBIHN
napajuieJIeIuIIeI.

—  Bpruucaare 00bEM NpsIMOYTOJILHOTO Iapajuiesienunesa, Kyoa,
IMOJIb30BATHCSI OCHOBHBIMHU €IMHUIIAMHU U3MEPEeHUsI 00bEMa; BBl

— Pemath HeciioXKHBIE 3a/a4M HA HAXOXXJEHHE I€OMETPHUIECKUX
BEJINYMH B MPAKTHYECKUX CUTyaILUSIX.
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TEMATUYECKOE TUTAHUPOBAHUE YYEBHOI'O KYPCA (ITO TOOAAM OBYYEHUSA)
5 ximacc (e meree 170 1)

Haspanue pazgena
(TemMbl) Kypca (4HCJI0

OcHOBHOe coaep:kaHUe

OcHoBHbBIE BH/bI 1eATEIbHOCTH 00yYAIOUINXCS

4acoB)
HarypanabHble uncJa.
JlelicTBust c
HATYPAJbHBIMU
qucJIaMu
(43 u)

JlecsaTuduHas cHCTEMa CHHUCIICHUSI.
Psin HaTypaJIbHBIX qHCel.
Harypaneublii psin. Ywucno O.
HarypanbHblie quciaa Ha
KOOPAUHATHOM IPsSIMOM.
CpaBHeHue, OKpYyTJICHUE
HaTypaJbHBIX YUCEIL.

Apudmerndeckue JAeHWCTBUS C
HATypaJIbHBIMA 9HCIIAMU.
CBoiicTBa HyJISI TIPU CIIOKCHUU H
YMHO’KEHHUH, CBOMCTBA E€IMHUIIBI

pu YMHO>XEHHH.
ITepemecTuTensnoe u
coueTaTeIbHOe CBOlcTBa
CIIOKEHMUS u YMHO>KEHUS,
pacnpenenuTenbHoe CBOMCTBO
YMHOXEHHUsI.

ﬂeﬂl/lTe.ﬂI/l 151 KpaTHbIC qucia,
Pa3JI0KEHUEC quciia Ha
MHO)KI/ITC.HI/I.I[GHCHI/Ie C OCTaTKOM.
l_[pOCTbIe U COCTaBHBLIC 4YuCJiA.

Yurarh, 3aNHCBIBATH, CPABHUBATH HaTypaJIbHBIC
4yycia; mpemiaratb M 00CY:KIaThb  CHOCOOBI
YIIOPSIIOYMBAHUSI YHCE.

HN300paxkaTh KOOPAMHATHYIO MpPSMYIO, OTMe4YaTh
yycia TOYKAMMU Ha KOOPAWHATHOW  IIPsIMOM,
HAXO/JAUTh KOOPAUHATHI TOUKH.

HccnenoBars cBolicTBa HaTypaJIbHOTO psija, yuces 0
" 1 Opu CIOKEHUU U YMHOKEHHHU.

Hcnonn30BaTh NMPAaBUIO OKPYTJIEHUS HATypalTbHBIX
4ucel.

BeinoaHaTh apudgMeTHyecKHne aelcTBHA c
HATypaJbHBIMU YHCJIAMU, BBIYHCIATH 3HAYCHUS
YHCJIOBBIX BEIPAXKEHUNH CO CKOOKaMHU M 0e3 CKOOOK.
3anuceIBaThH IPOU3BECHNE B BUJE CTCIICHH, YATATH
CTEIICHH, HCIOJIB30BAaTh TEPMHHOJIOTHIO
(ocHOBaHMe, NOKa3aTeb), BBIYHCIASATH 3HAYEHHS
CTeneHe.

BbINOJHATh NPUKHAKY M OIEHKY 3Ha4YeHUi
YUCJIOBBIX BBIpAXEHHUI, MpeaiaraTb U NMPHUMEHSITh
NPHEMBI IPOBEPKHU BBIYHCICHUM.

Hcnob30BaTh MPH BBIYHCIEHUSIX [IEPEMECTUTEIBHOE
U COUYeTaTeIbHOe CBOMCTBA CIIOXKSHHsI U YMHOXKCHHUSI,
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IpusHaku nenumoctu Ha 2, 5, 10,
3, 9.

CrenieHb c HaTypaJbHBIM
MoKa3aTeJICM.

YHuciioBble BBIPAYKESHUS; TTIOPSIJIOK
JICHCTBUM.

Penrenne TeKCTOBBIX 3a/1a4 Ha BCC
apudMeTHICCKUE NCUCTBUS, Ha
JBHOXKCHHE U MOKYITKH

pacmpenenuTenbHOe CBOMCTBO YMHOKEHHST;
dopmynupoBaTe M NPHUMEHSTh npaBuIa
npeoOGpa3oBaHUsl YHCIOBBIX BBIPAXKEHHH Ha OCHOBE
CBOMCTB apu(PMETHUIECKUX NECHUCTBUH.

HccnenoBartnb YHUCIIOBbIE 3aKOHOMEPHOCTH,
BBIJIBUTATh " 000CHOBBIBATH THNOTE3bI,
¢opmyaupoBaTh 0000mennsT MW BBIBOABI  TIO
pe3yabTataMm HPOBEJAEHHOTO HUCCIIE/IOBAaHUS.

®opMyIHpPOBaTHL  ONpeNeJeHUus  JCIUTCIST U
KpaTHOTO, HA3bIBATh [EJIUTEIN M KpaTHBbIC YHCIIA;
pacnmo3HaBaThb T[POCTBIE H COCTaBHBIC YHCIIA,
dopmyaupoBaTnh " npuMe-sith NpU3HAKH
IenuMocTH Ha 2, 3, 5, 9, 10; npuMeHATH aJITOPUTM
pa3joKeHusT YHCia Ha [POCThIE  MHOXKHTEIH;
HAXOJAMTH OCTATKH OT AEJICHHUS U HEIOJHOE YaCTHOE.

Pacno3naBarth HUCTHHHBIE u JIO>KHBIE
BBICKAa3bIBaHUs O HATYpPaJIbHBIX YHUCJIaX, HPUBOAUTH
npuMepbI " KOHTPIIPUMEPHI, CTPOUTH

BBICKA3bIBAHUSI M OTPUIIAHUSI BBICKA3bIBAHUU O
CBOMCTBaX HaTypalJibHbIX YHCEIl.

KoncTtpyupoBats MaTeMaTHYeCKHE TMPeIIOKEHHST C
MTOMOIIIBIO CBSI30K «H», «UJIH», «ECJH..., TO...».
Pemratp  TekcTOBBIC  3amaur  apUMETHUCCKUM
CrocoOOM, HCHOJB30BATh 3aBHCHMOCTH MKy
BEJIMYMHAMU (CKOPOCTh, BPEMsi, paCCTOSIHUE; IICHA,
KOJIMYECTBO, CTOUMOCTb U JIp.): aHAJIU3ZHUPOBATH U
OCMBIC/IMBATBL TEKCT 3aJ1aud, nepegopMyJMpoBaTh
yCI0BUE, H3BJIeKaTh HEOOXOIMMBIE  JIaHHBIE,
YCTAaHABJMBATH 3aBHCHMOCTH MEXAY BEINYWHAMU,
CTPOUTH JIOTHYECKYIO IIETIOYKY PACCYKJICHHUH.
MoaeaupoBaThb X0J1 peUICHHUS 3aJ1a4l C TTOMOIIBIO
PHCYHKA, CXEMBI, TaOJIHUIIBI.
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IIpuBoauTsL, pa3déuparTrb, OLEHUBATH pPa3IUYHbIC
pelIeHus, 3alIUCH PEIIeHNH TeKCTOBBIX 3a7ad.
Kputnueckn oneHMBaTh IOJy4YEHHBIH pe3yibTar,
OCYIIeCTBJISATh CAaMOKOHTPOJb, MPOBEPss] OTBET Ha
COOTBETCTBHE YCIOBHUIO, HAXOAUTh OIIHOKH.
Pemate 3amaum ¢ mnomomblo Iepedopa  Bcex
BO3MOYXHBIXBAPHAHTOB.

3HAKOMHUTBHCS € MCTOPHeEll pa3BUTHS apuPMETHKU

Harasignas reomerpusi.
JIuHum Ha mwiockoctu (12

)

Touka, npsimasi, OTpPE30K, JIy4.
Jlomanast. HM3mepeHue UIMHBI
OTpEe3Ka, METPUUECKUE €IUHHUIIBI
n3MepeHus JUHbl. OKPY>KHOCTBH

KpyT.

ITpakTnueckas padoTta
«ITocTpoenue y30pa u3
OKPY>XHOCTEH).

VYroa. Ipsimoit, ocTpelil, Tynoi u
pa3BEpHYTHIN yribl. M3mepeHue
YTJIOB.

IMpakTuueckas padora
«ITocTpoenue yriosn

Pacno3naBaTh Ha yepTexax, pUCYHKaxX, OMUCHIBATD,
HUCIIOJIB3YsI TEPMMUHOJIOTHIO, U H300paKaTh C

MOMOIIBIO YEPTEKHBIX HMHCTPYMEHTOB: TOUYKY,
OpsIMyI0,  OTPE30K, Jyd, yroi, JIOMaHyIo,
OKPY>KHOCTb.

Pacno3naBatb, NPUBOAMTHL NPHMepPBI OOBEKTOB

pearpHOrO MHpa, HMEMHUX (HOpMy H3yUSHHBIX
¢uryp, oneHUBaTh UX JMHEHHBIC pa3MEpHI.
Hcnoab3oBaTh JHUHENMKY W TPAHCHOPTHUP  Kak
HHCTPYMEHTBI JUISI IIOCTPOSHHUS U HW3MEPCHUS:
U3MepsATh JJINHY OTpe3Ka, BEIMINHY yTia; CTPOUTH
OTPE30K 3aJaHHOU JUTMHBI,YTOJI, 3aJaHHON BEITHYHHBI,
OTKJIAABIBATH IUPKYJIEM pPaHBIE OTPE3KH, CTPOUTH
OKPY>XHOCTH  3aJjaHHOTO panmyca. H3o0paxkaThb
KOH(PUTYpallMi Te€OMETPUUIECKUX (PUTYp M30TPE3KOB,
OKpPY’KHOCTEH, HuX dYacTed Ha HEJIWHOBAHHOU U
KieTdaTod Oymare; mnpeajaratb, ONHCBIBATHL H
00cyk1aTh CIOCO0bI, AJITOPUTMbI TOCTPOCHMUSI.
Pacno3znaBaTth M HM300pakaTh Ha HEJIMHOBAHHOW U
KJIeTyaToi Oymare TIpsSMOM, OCTpBIHA, TYIOi,
Pa3BEPHYTHIMYTIIEI; CPABHUBATH YTJIBL.
BeIuncasite JIWHBI OTPE3KOB, JOMAHBIX.
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IoHMMATb M MCIIOJIb30BATH NPU PELIEHUH 32124
3aBHCUMOCTH MGy €IMHULIAMH METPUYECKOH CHCTEMBI
Mep; 3HAKOMHUThCSI C HEMETPUISCKIMU CHCTEMaMH Mep;
BBIPAKATH JUIMHY B PA3JIMYHBIX SAUHNAIIAX H3MEPEHHUSI.
HccnenoBats Gurypsl 1 KOHQUTYpALIMH, HCIIOIB3YS

1 poBEIe Pecypchl

OO0BIKHOBEHHbIE
apoou

(48 u

JpoO6s. ITpaBunbHEBIE u
HEMpaBUJIbHBIC npobu.
OCHOBHOE CBOWCTBO  JIpoOH.
CpaBHeHHE IpoOeit.

CioxeHue u BBIYUTAHUE
OOBIKHOBEHHBIX Ipobeit.
CwmemanHas ApoOb. YMHOKCHUE
u neneHue  OOBIKHOBEHHBIX
npo0eii; B3aMMHO-OOpaTHBIC
apooH.

Pemrenne  TEeKCTOBBIX — 3ajad,
coaepkamux apoou. OCHOBHEBIE
3aJa4u Ha ApOOH.

IIpumenenue OyKB JJIs1 3aITUCH
MaTeMaTHYeCKUX BbIpaKSHUMH
UTIPEIIT0KEHUN

MoaeaupoBatb B rpadHUYecKOl, MOpeIMETHON
dbopme, C TOMOLIBIO KOMIBIOTEpA IOHATHS U
CBOICTBa, CBsI3aHHBIC C OOBIKHOBCHHOW IPOOBIO.
YuraTh ¥ 3aHCHIBATH, CPABHUBATH OOBIKHOBEHHBIC
IpoOH, MpeIaraTh, 060CHOBBIBATH H 06CYKIATh CIIOCO
ObI yIOpPSIAOYHBAaHUS IPOOCi.

HN306pakaTe OOBIKHOBEHHBIC JpPOOM TOYKAMHU Ha
KOOPIWHATHOM MPSIMOIi; HCIO0JIb30BaTh
KOOPIWHATHYIO IPSMYIO JUJIsi CPaBHEHUS ApOOeii.
@DopMyJMPOBATh, 3aNUCHIBATHL € TMOMOIIbI0 OYyKB
OCHOBHOE CBOMCTBO OOBIKHOBEHHOM npodu;
HCIMOJIb30BATh OCHOBHOE CBOWCTBO JpoOM  Juis
COKpalieHus Apodeil u mpuBeneHus ApoOH K HOBOMY
3HAMEHAaTEeIo.

IIpencraBasiTh CMEIIAaHHYIO JApoOb B  BHUIE
HEINPaBWIBHON M BBIACISITH LIEIYI0 YacTh YHCJIa M3
HEMpaBUIBHOU Ipoou.

BpIinoaHsaTs apupmeTHyecKue neiicTBus c
OOBIKHOBEHHBIMH  ApOOSIMU; HNPHMEHSATH CBOHCTBa
apuMeTHYecKuX NEeHUCTBHM I  palHoOHAIN3aIluA
BBIYHCIICHUH.

BpINOJHATL MNPHUKHAKY M OLEHKY pe3yibTaTa
BBIUMCIICHNH; MpeAIaraTb W MNPHMEHATh MNPHEMBI
TPOBEPKH BHIUUCICHUHN.
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IMpoBoauTH MCCIEIOBAHUS CBOWICTB IPOOCH, OITUpasich
Ha YHCJIOBBIE OKCIIEPUMEHTHI (B TOM YHCIE C
MOMOIIBIO KOMOBIOTEPA).

Pacnmo3HaBaTh UCTHHHBIC H JIOKHBIC BBICKA3bIBAHUS
0 JApo0siX, MPUBOAUTH MPHUMEPbI U KOHTPIPUMEPHI,
CTPOUTH BbBICKA3bLIBAHUS u OTpHUIIAHHUS
BBICKA3bIBAHHUH.

PemaTh TEKCTOBBIE 3a/1a4H, COAEpIKAIINE JPOOHBIE
JaHHBIC, U 3aJa9d HA HAXOXXJEHHE JacTH IIEJIOTO U
[eJIOro IO €ro 4YacTH; BBISBJIATH HX CXOACTBA H
pa3jJan4us.

MoaeaupoBaTh X0 PEIISHUsS 3aa9l C TTOMOIIBIO
pHUCYHKa, CXEMBbI, TaOJINIIBI.

IIpuBoauTh, pa3déupaTh, OLEHUBATH PA3ITHIHBIC
peueHus, 3alUCH PEIIeHNH TeKCTOBBIX 3adad.
Kpurnueckn ouneHuMBaTh IIOJIYyUYCHHBIH pe3yibTar,
OCYIIECTBIISITH CAMOKOHTPOJIb, MPOBEPSIsI OTBET Ha
COOTBETCTBHE YCIOBHUIO, HAXOAUTH OIINOKH.

3HAKOMHUTHCSI ¢ HCTOPHeEi pa3BUTHS apHUPMETHKN

Harnsanas
reoMeTpus.
MHOroyrojbHUKH
(10 v)

MHOroyroiabHHUKHU.
YeTbhIpEXYTOJIbHUK,
OpsIMOYTOJIBHUK,KBaJparT.

[IpakTuueckas paboTta
«IlocTpoeHHe NPAMOYTOJIBHUKA
C 3aJaHHBIMH CTOPOHAMH Ha
HEJIMHOBAHHOI Oymare.

TpeyroabHUK.

OnucepiBaTh, HCNOJIL3Ysl TEPMHHOIOTHIO, H300PaKATh
CIIOMOIIBIO UePTEKHBIX HHCTPYMEHTOB M OT PYKH,
MOJEJIUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoANTH MpHUMepPbl OOBEKTOB PEaJILHOrO0 MHpA,
MMEIOIIHNX bopmy MHOTOYTOJIBHHKA,
IIPSIMOYTOJIBHUKA, KBaJpara, TPEeyTOJIbHUKA,
OLCHMBATh UX JIMHEHHbIE pa3Mepbl. BBIUNCAATH:
epumMeTp TPEyroJIbHUKA, OpsSIMOYTOIBHUKA,
MHOTOYTOJIBHUKA; IUIOIIA/Jb IPSIMOYTOJbHUKA,
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ITnonianp u
NpsSIMOYTOJIbHUKA
MHOTOYT'OJIbHUKOB,
COCTaBJICHHBIX
NpsSIMOYTOJIbHUKOB,
U3MEPEHUs TUIOIIAIH.
MHOTOYTOJIbHUKA

nepuMerp
u

u3
€IMHULIBI
Ilepumerp

KBajgpara.
H300paskaTh OCTPOYIOJIBHBIC, MNPSIMOYTOJBHBIE U
TYNOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTh Ha HEJIIMHOBAaHHON M KjeTdyaTOd Oymare
KBaJpaT U OPAMOYTOJIBHUK C 3aJaHHBIMU JUIMHAMU
crtopoH. McceiienoBarh cBOMCTBa MPSIMOYTOJIBHUKA,
KBazpara MyTEM OJKCIEpHMEHTa, HaOIII0JICHUS,
U3MEpECHUs, MOJCJINPOBAHUA; CpaBHUBAThH
CBOMCTBA KBajJpaTa U NPSIMOYTOJILHUKA.

KoncTpynpoBaTh MaTeMaTH4YeCKHe MpeNT0KeHUS C
TIOMOII[BIO CBSI30K «HEKOTOPBIN», «ITI000I.
Pacno3HaBaTh HCTUHHBIC U JIOXKHBIE BBICKa3bIBAHUS
O MHOTOYTOJIbHUKAaxX, NPUBOAMTHL HNpPUMepPbl U
KOHTPIPUMEDHI.

HccaenoBars 3aBHCHMMOCTB IUIONIAJU KBajapaTra OT
JUIU-bI €0 CTOPOHBI.

Hcenoab3oBarh CBOMCTBA KBAJApaTHOW CETKW IS
rnoctpoeHust GUryp; pa3duBaTh NPIMOYTOJIbHUK Ha
KBaJpaThl, TPEYrOJIbHUKH; COCTABJIATHL (UTYpHI 13
KBaJIpaTOB U MPSIMOYTOJIbHUKOB M HAaXOOUTh WX
IUIOIIA b, Pa30uBaTh (PUTYypPHI HA IPSIMOYTOJIBHUKH
U KBaJIpaThl U HAXOJAUTH UX IJIOLIAAb.

BpipaxkaTh BeIMYMHY IUIONIAAd B Pa3IMYHBIX
€IMHULIAX HU3MEPEeHUsT METPUYECKOH CHUCTEMBI Mep,
NOHUMATH M MCHOJB30BaTh 3aBUCUMOCTH MEXIY
METPHUYCCKHUMU €AMHULIAMUA U3MEPCHUS TIJIOIIaau.

3HAKOMHUTBLCS ¢ MPUMePaMH MPHUMEeHeHHs TUTOINAIN 1
nepuMeTpa B IMPAKTHYECKUX CcUTyauusx. Pemarsb
3aJlaul U3 peajbHOl JKM3HHU, HNpelIaratb H
00CY:KIaTh pa3IHYHbIe CIOCOObI pPEeIIeHUs 3a0ad
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JecsiTH4HBIeAPOOH
(38 u)

Jecsatnunast  3amuck  IpoOeii.
CpaBHEHHE IECATHYHBIX IPOOCHi.

HeiicTBus [¢ TECATUIYHBIMU
IpOOSIMH. OkpyriieHue
JNECSITUIHBIX APOOCH.

Pemrenre TekCTOBBIX 3ajad,
conepxxamux apoou. OCHOBHBIC
3aga4yd Ha aIpobu

IpeacTaBasTh ICCATUYHYIO IPOOb B BHAC OOBIKHOBCHHOI,
YUTATh U 3alHUCHIBATH, CPABHUBATH JICCSITUYHBIC TPOOH,

npeaJjiaratb, OOOCHOBBIBATHL U 00CYKAaThb CHOCOOBI
YIIOPSIIOYMBAHUS TECSITUIHBIX APOOCSH.

HN3o00pakaTs  AecATUYHBIE JOpoOM  TOYKaMH  Ha
KOOPAWHATHOHN MpsAMOIi.

BrpIgBIATH CXO0ICTBA " pa3anaus MIPaBUI

aprudmeTnuecKux AeHCTBUH ¢ HaTypaJbHBIMU YHCIAMU U
NECSITHYHBIMU IPOOSIMH, OOBSCHSTH UX.

BpINOJHATH apudMeTH4YeCKHe NSHCTBUS C JAECATHYHBIMU
pO0SIMH; BBITIOJHATH NMPUKHAKY M OIEHKY pe3yjbrara
BBIYUCIICHUH.

IIpuMeHsATH cBoiicTBAa apUPMETHUCCKUX HCHCTBUMA s
pauuoHaIM3alUU BBIYUCICHUM.

IIpuMeHATH NPaBHJIO OKPYIJIEHHs] IECATUYHBIX ApoOei.
IIpoBoaUuTH HCCJIEIOBAHUS CBOWCTB IECATHYHBIX APOOEi,
ONMpasiCb Ha YUCJIOBbIE SKCIEPHUMEHTHI (B TOM YMCIE C
IIOMOIIBI0  KOMITBIOTEPA), BBLIABUIaTh TIHIOTe3bl U
MIPUBOJINTH UX OOOCHOBAHUA.

Pacno3HaBaTh HCTUHHBIE M JIO)KHBIE BBICKA3BIBAHUS O
IpO0sIX, MPUBOJIUTH NPHUMePbI 1 KOHTPIIPUMEPHI, CTPOUThH
BBICKA3BIBAHUSI U OTPUIIAHUS BBICKA3bIBAHMIA.

PemiaTh TEKCTOBBIC 3aJla4yd, CoOJepIKaliue JIpoOHEIe
JaHHbIE, U HAa HAX0XKJICHHUE YaCTH LIEJIOT0 U 11eJI0r0 10 ero
YacTH; BBIABJIATH HX CXOJCTBA U pa3iu4us.
MoaeaupoBaTh XOJ pEIIeHHUs] 3aJadd C ITOMOIIBIO
pucynka, cxemsl, Tabmunsl. IIpuBoauTh, pa3éupaTs,
OLIEeHHUBAThH Pa3JINUHBIC PEIICHUs], 3aIIUCH PEIIICHUH TEeKCT

35




BBIX 3a/ad4.

OnepupoBatb  ApOOHBIMH  YHCJIAMH B  PEAIBHBIX
SKH3HEHHBIX CHUTYaIHsIX.

KpuTnueckn OLEHUBATBH  IIOJYYCHHBIH  pe3yJsbTar,
OCYIIECTBIISIT  CAMOKOHTPOJIb, IPOBEpsii OTBET Ha

COOTBETCTBHE YCIJIOBHIO, HAXOJIHUTH OIIMOKH.
3HAKOMUTBCS C MCTOPHMeEN pa3BUTH apUPMETHKHU

Harasanas
reometpus. Tesna u

¢urypsis
npocTpaHcTBe(9 1)

MmuororpanHuku. M3o0pakeHue

MHOT'OIPaHHHKOB. Monenu
IIPOCTPAHCTBEHHBIX TEJI.
IIpssMoyronbHbIN
napasiesienuIiea, KyO.
PaszBéptku Ky6a u
rnapauiesIeIuIe/ia.
ITpakTrueckast pa6ora
«Pa3BépTKa KyOa».

O6BéM Kyba, HOPSIMOYTOJIBHOTO
rapajuiesienuIeaa

Pacno3HaBaTh Ha YepTelkaX, PHCYHKaX, B OKpYy»Kaloliem
Mupe MIPSIMOYTOJIBHBII rapajuiejaeunes, KyO,
MHOTOTPAaHHHKH, ONMChIBATH, HCN0JIb3Ysl TEPMHUHOI0THIO,
OLIEeHMBATH JIMHEHHBIEC pa3Mephl.
IIpuBoguTsL TPUMEPBI OOBEKTOB
HMeromuMX (GopMy MHOI'OI'DaHHUKA,
napaJuienenumnena, Kyoa.
HN306paskaTh KyO Ha KieT4aTOi Oymare.

HUccaenoBarhb CBOMCTBa KyoOa, OpsIMOYTOJIbHOI'O
napaneiennune aa, MHOTOI'PaHHHKOB, HCIIONIB3YSI
MOJEIH.

Pacno3dnaBath ¥ wm300pakaTh pa3BEPTKHM Kyba U
mapannenenunena. MoaeaupoBaTh KyO 1 mapasnienenume
n3 OymMarn W TPOYHUX MaATEPHAIOB, OOBIACHATH CHOCOO

peanbHOrOo  MHDA,
MPSIMOYTOJILHOTO

MOJICJIUPOBAHHUSI.
Haxoanrs HU3MEpCHHS, BBIYHCJIATH IJIOIIATH
TTOBEPXHOCTH; 00BEM Kyo0a, MPSIMOYTOJIHOTO
rapajiejienune1a; HccJaeIoBaTh 3aBHCHMOCTH 00bEMa

Ky0a OT JUTHHBI ero pebpa, BbIIBUIaTh U 000CHOBBLIBATH
rumnoresy.

Ha6awoaaTh W NPOBOANTH AHAJOTHU MEXKIY MNOHATHIMU
IJIOIIA U U 00bEMA, IEpUMETPa U TUIOIAIH TOBEPXHOCTH.
Pacno3HaBaTh HCTHHHBIC M JIOXKHBIC BBICKa3bIBaHUS O
MHOT'OTPaHHHKAX, IPHBOJANUTH NPUMePBI M KOHTPIIPUMEPBHI,
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CTPOUTH BBICKA3bIBAHUA U OTPULIAHUA BBICKa3bIBAaHUM.

Pemath 3agaum U3 peasibHOM >KU3HU

IloBTOpenue n
0000menne(10 1)

IToBTOpEeHNE OCHOBHBIX MOHITUN
U METOJOB Kypca 5 Kiacca,
o0oOmieHue 3HaHUH

Bprumcasitb  3HAYCHUs]  BBIPAXKCHUM,  COJAEpIKAIINX
HaTypaJIbHbIE 4YHCJIA, OOBIKHOBEHHBICE U JICCSITUYHEIC
poOU, BEITIOJIHSTE MPEeoOpa3OBaHUs YHUCEII.

BeiOupaTs cnocod CcpaBHEHUs 4YHCEJ, BBIYUCICHUH,
NPUMEHSITh CBOWCTBa apu(METHUCCKUX ASHCTBUN s
panroHaNN3alMy BEIYUCICHUH.

OcyuecTBJISITh CAMOKOHTPOJIb BBHITIOIHAEMBIX ACHCTBUH U
CcaMOIIPOBEPKY pe3yibTaTa BBIUYHCICHUH.

Pemiate 3agaum W3 peaJbHOW JKW3HH, NPHMEHSTH
MaTeMaTH4ecKue 3HAHMS JUIsl PELISHUsI 3a1ad U3 JIPYTHX
YYEOHBIX MPEIMETOB.

Pemarp 3amaum  pa3sHbBIMH CcHOCO6aMH, CpPaBHHBATH
Ccrnocodbl pEIICHUsA 3aJa4yd, BBIOUPATh PaLUOHAJBHBII
cnocod
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6 xmacc (ue menee 170 1)
Ha3zpanue
pa3aena (TeMbl) OcHOBHOe coaep:kaHue OcHOBHBIE BH/bI 1eSITEJbHOCTH 00y4aI0LIUXCS
Kypca (4HCJI0 4acoB)
Hatypanbubie Apudmerndyeckue AeHCTBUA C BopinonnsaTs apudmernyeckue AeiicTBUA ¢ MHOTO3HAYHBIMU
yHcaa MHOTO3HAYHBIMH HaTypaJbHBIMHU HaTypaJdbHBIMU YHCIAaMHU, HAXOAMTH 3HAYEHHs YHCIIOBBIX
(30 4) qUCIIaMU. YucaoBbie BBIpOXKEHUI CcO CKOOKaMH M 0e3 CKOOOK; BBIYHCJIATH

BBIpAXKCHUsI, NIOPSAIOK ACHCTBUM,

HCIIOJIb30BAHNE CKOOOK.
OxpyrieHnne HaTypPaJIbHBIX
4HCell.

JlenuTenu W KpaTHBIC 4YHCIIA;
HauOONBINHUI OOIUN EIUTEIIL U
HaWMCHBIIIee 00IIIee KpaTHOE.
PasznoskeHue ymnciia Ha MPOCThIC
MHOXUTEIH. J[eTUMOCTh CyMMBI
u npowusBeneHwus. Jlenenue c
OCTaTKOM.

Penrenne TeKCTOBBIX 3aaa4

3HAYeHHs BBIPAYKCHHH, coaeprKaImx CTETICHHU.
BBINOJHATL NPUKHAKY M OLEHKY 3HAaUYCHHH YHCIOBBIX
BBIPQXKCHUH, NPUMEHSITh NPHEMBI NMPOBEPKHM pe3ylIbTaTa.
Hcenonp30BaTh NPH BBLIYUCJIEHHSAX IEPEMECTHTENBHOE H
COYEeTAaTEeIIbHOE CBOICTBA CIOKEHHSI W yMHOXEHHS,
pacupenenuTenbHOE CBOMCTBO YMHOXKEHHSI OTHOCHTEIIBHO
CIIOKEHUSI, CBOMCTBA apU(PMETHUYCCKUX IACHCTBHIA.

HcciienoBaTh YHCIOBBIE 3aKOHOMEPHOCTH, IPOBOIUTH
YHCIIOBBIE IKCIIEPUMEHTHI, BHIIBUTATh U 000CHOBBLIBATH
TUIOTE3bI.

@dopMyIMPOBATH ONpPeNeIeHUsl JICJUTEII U KPaTHOrO,
HaAMOOIBIIETO OOIIEro ASIUTEISI U HANMEHBIIIETO OOIIEro
KpPaTHOT'O, IMIPOCTOT'0 U COCTAaBHOI'O YHCEJ; NCITOJIb30BATh
9TH MOHSTHUS MPHU PEIICHUU 3aad.

IpuMeHATHh AaJrOPUTMbI BBIUUCICHHUS HAWOOJBIIETO
o0mIero JenuTelNlsi W HaWMEHBIIEero OOIIero KpaTHOTO
)lByX quce, aJ'lFOpI/ITM pa3ﬂO)KeHI/lﬂ qucJia Ha l'[pOCTble
MHOUTEIH.

HccaenoBath ycioBus nenumoctd Ha 4 u 6. McciienoBarh,
o6cykaaTh, (POPMYJINPOBATH U 000CHOBHIBATH BBIBOJ O
'-léTHOCTl/I CyMMbl, l'IpOl/I3Be)1€Hl/I$I: leyX‘-léTHbIX YyHucCell,
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JABYX HEUYETHBIX 4YHCJIE, YETHOTO W HEYETHOTO YHCEI.
HUccaenoBath cBOMCTBA JEIMMOCTU CYMMBI U
MPOU3BEIEHUS YHCEI.

IIpuBoauThL NMpUMeEpPbI YHCEN C 3aJaHHBIMU CBOMCTBAMH,
pacno3HaBaTh BepHbIe M HeEBepPHbIe YTBEPXKICHHUS O
CBOMCTBAX YMCEJl, ONIPOBEPraTh HEBEPHBIE YTBEPKIACHUS C
MOMOIIbIO KOHTPIPUMEPOB.

KoncTpynpoBats MaTeMaTHYeCKHE NPEIJIOKEHHUS C TOMOIIBIO
CBSI30K «H», «HJIN», «ECIH..., TO...».

PemiaTth TEKCTOBBIC 3aJa4d, BKIIOYAIOMIHUEC ITOHSITHS
NETUMOCTH, apU(PMETHIECKUM CIIOCOOOM, MCIIOIb30BATh
nepedop BceX BO3MOKHBIX BapUAHTOB.

MojaeaupoBaTth XOJI pELISHUs 3aJadyd C [OMOIIBIO
pHUCyHKa, CXEMBbI, TaOJIHLIBI.

IIpuBoauTth, pa3dupaTh, OLEHUBATH  PA3IHIHbBIC
pelIeHus, 3aliCH PEeIIeHN TeKCTOBBIX 3a7ad
Kputuueckn ouneHumBaThb  IIOJyYEHHBI  pe3yibTar,
HaXOIWUTh OIIMOKH, OCYIIECTBISITH CaMOKOHTPOJIb,
IIpOBEpsist OTBET Ha COOTBETCTBUE YCIOBUIO
Harasaanas IlepnennukynsspHBIE  TpPSIMBIE. Pacno3naBaTh Ha UepTeXaxX, pPHCYHKax CIydau
reoMeTpHus. ITapansenbHble OpsIMBIE. B3aMMHOT'O PACIOJIOKEHHUS ABYX IPSIMBIX.

IIpsimMbie Ha
1ockocTH (7 4)

Paccrossnue  mexay — aByMms
TOYKaMH, OT TOYKH JO MPSIMOH,
JUIMHA IIyTH Ha KBaJpaTHOU
CeTKe.
IIpumepst
MIPOCTPaHCTBE

IPpAMBIX B

H306pakaTh ¢ MOMOLIBI0 YePTEKHBIX MHCTPYMEHTOB Ha
HEJIMHOBAHHOMN u KJeTyaToi Oymare Be
repeceKarolyuecs: npsiMble, ABE MapajulejbHbIC MPsIMBbIE,
CTPOUTH MPSIMYIO, MEPIICHAUKYISIPHYIO JaHHOM.

IMpuBoauTs npuMepbl MMapaIeIbHOCTH u
NEPHNECHAUKYIIIPHOCTHU IPAMBIX B IIPOCTPAHCTBE.

Pacno3naBaTh B MHOTOYTOJIBHUKAX MEPHEHIUKYISIPHBIC U
rmapajiebHbIe CTOPOHBI. M306paskaTh MHOTOYTOTbHUKHU
C IapaJuIi€JIbHBIMH, IEPHOESHAUKYISAPHBIMHU CTOPOHAMMH.
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HaxoauTe paccTossHHE MEXIy ABYMs TOYKaMH, OT TOUKHU
A0 NpsSAMOMN, JUIMHY IyTH Ha KBAaJpaTHOH CETKE, B TOM
YHCJIe UCIIONIB3Ysl NHU(MPOBBIE PECYPCHI

Jpoou
(32 v)

OOBIKHOBEHHAast JPOOh, OCHOBHOEC
CBOMCTBO ApoOM, COKpalleHHue
po6eit. CpaBHeHHE u
YIIOpSIIOYUBAHUE JIPOOCH.

JlecsitnuHble napobu u
MEeTpHUYecKasl CHCTeMa Mep.
AprudmeTndeckue JIeWCTBUS C
OOBIKHOBEHHBIMH "
JECATUIHBIMHU JPOOSIMHU.

OtHourenue. Jlejenue B TaHHOM

OTHOILICHUH. Macuira0,
MPOTIOPLIHSI.

ITonstue MIpOIEHTA.
Brruuciaenne MPOIEHTA oT

BEJIMYMHBI M BEJIUYMHBI 1O €&
TIPOIIEHTY.

Pemenune TexkCcTOBBIX 3agad,

coJieprKalinux npobu u
MPOILICHTHI.

[TpakTHueckas pa6ora
«OTHOLIEHUE JUTAHBI

OKPY>XHOCTHU K e€uamMeTpy»

CpaBHMBATbh U YNOPAJ0YMBATH ApoOU, BHIOUPATh CHOCO0
cpaBHEHUs poOei.

IpencraBiasTh JIECSTHYHBIC npobu B BUJIC
OOBIKHOBEHHBIX Jpo0Ocii M OOBIKHOBEHHBIE B BHIE
JIECSITHIHBIX, HCII0JIb30BaTh IKBHBAJEeHTHBIE

npeacraBjJaceHUsI Z[pO6HI)IX HHUCCJI IIPU HUX CPaBHCHUU, IIPU
BBIYHCIICHUAX.

Hcnonb3oBaTh JiecsITUYHBIE APOOH IpU IpeoOpa3oBaHUU
BEJINYUH B METPUYECKOU CHCTEME Mep.

BpinoJHaTb apudmeTnyeckue necTBus c
OOBIKHOBEHHBIMH M JCCSTHYHBIMH JIPOOSMH.

BbluucasaTh 3HAUEHHUS  BBIPAXKEHUI, coAep Kallux
OOBIKHOBEHHBIE M JCCSITHUYHBIE JOpPOOH, BBIIOIHATH
npeobpa3oBanus IpoOeii, BLIOUPATH CIOC00, MPUMEHATH
CBOMCTBA aprupMeTHISCKUX nEeUCcTBUI IS
panoHaIU3alNN BEIYUCICHUH.

CocTaB/SITh OTHOIICHHUS U IIPOIIOPLIMHY, HAXOAUTH OTHOLIICHUE
BEJIMYMH, JCJIUTh BEJIMUYUHY B JJAHHOM OTHOILICHUU.
Haxoaurh 3KCHEepUMEHTAJbHBIM NYTEM OTHOIIEHHUE
JUIMHBL OKPYXHOCTHU K €€ IuamMeTpy.
HNuTepnperupoBarh MacliTad Kak OTHOIICHHUE BEJIWYMH,
HaAXoaAuThb Macmitad IJjiaHa, KapThbl u BbBIYHUCJIATH
paccTosiHUsI, UCHOb3Ysl MaclITal.

OOGBACHATH, UTO TAKOE MPOLICHT, YIIOTPEOIIATh 000POTHI
peYr CO CIOBOM «IPOIEHT». BbIpamkaTh IPOIEHTH B
JIPpoOsIX U IpOoOH B IMPOIEHTAX, OTHOMICHNE ABYX BEIIMUIHH
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B IIPOLICHTAX.
BpIYUCASATH MPOICHT OT YUCJIA U YUCIIO IO €ro MPOLCHTY.
OKpyriafaTh pobu u MIPOLICHTHI, HaXOJUTh
OpUOIIKEHUST YUCEI.

PemaTp 3agaum Ha YacTH, HPOIEHTHI, IIPOIOPIIUY, HA
HaxoxXJaeHue Jpobu (mpoleHTa) OT BEIUYUHBI H
BEJIMYHUHBI 11O €€ npodu (MpoLeHTy), ApoOdu (IporeHTa),
KOTOPBI  COCTaBJSIET OJHA BEJIMYWHA OT JIPYTOM.
IIpuBoauTH, pa3dupaTh, OLEHUBATH  Pa3IMYHBIC
pelIeHus, 3aIUCH PEIICHUI TEKCTOBBIX 3ajad.
HU3BiaexkaTts wuHpopManmio wu3 TabIHUI W JHAarpamm,
WHTEPIPETUPOBATh TaOJIWYHBIC JaHHbBIC, ONPEHCIATH
HauOoJsblllee W HAWMEHBIIEE U3 IPEJICTaBICHHBIX
JaHHBIX

41




IIpooonsicenue

Ha3panmue
pa3aena (TemMbl)
Kypca (4HCJI0 YaCOB)

OcHoBHOe cojeprkaHue

OcHOBHbBIE BH/IbI 1€ATEIbHOCTH oﬁyqamumxcn

Harasanas
reoMeTpHus.
CummMmerpus
6 1)

OceBasi cUMMETpUs.
LlenTpanbHasi cCUMMETpPUSL.

ITocTpoeHue CHUMMETPHUYHBIX
duryp.

IIpaktrnueckast padora «OceBas
CUMMETPHSI».

CI/IMMeTpI/IH B IIPOCTPAHCTBE

PacnoznaBaTth Ha dYepTexax U = H300pa’kKeHUSIX,
u3obpaxarb OT pPyKH, CTPOUTHL C  IIOMOIILIO
HHCTPYMEHTOB durypy (OTpe3oK, JIOMaHY10,
TPEyrOJIbHUK, MPSIMOYTOIBHUK, OKpPY>KHOCTB),
CHUMMETPUYHYIO JAHHON OTHOCUTEIBHO MPSIMOM, TOUKH.

HaxoauTs mpuMepbl CHMMETPHUH B OKPYIKAIOIIEM MHpE.
MoaenupoBaTh u3 Oymaru aBe (GUrypbl, CHMMETPUYHBIC
OTHOCHUTEIIBHO MPSIMOI; KOHCTPYHUPOBATH T€OMETPUIECKHUE
KOH(HUTYpalllH, UCIIOJb3Yysl CBOMCTBO CUMMETPHH,B TOM
YHCJIe C MOMOIIBIO IH(PPOBBIX PECYPCOB.

HccaenoBaTh CBOMCTBA H3YyYEHHBIX (DUTYP, CBI3aHHBIC C
CUMMETpHEeH, HCHOJb3ysl DKCIIEPUMEHT, HaOJIoJeHue,
MOJEINPOBAHHUE.

O00CHOBBIBATD, onpoBepraTb c TIOMOIIIBIO
KOHTPIIPUMEPOB yTBEPXKIASHUSI O CHUMMETpHUH (DUryp
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Breipa:xkenusic
oykBamu (6

)

IlpumeHneHnne OyKB Ui 3allUCH
MaTeMaTHYESCKHUX BBIpaKCHUU U

MpeI0KEHNN. BbykBeHHBIE
BBIPA’KEHUS u YHCJIOBBIE
MOJCTAaHOBKHU.

bykBennsbie paBeHCTBa,
HaxO0XJIeHNE HEU3BECTHOTO

KOMITOHEHTa. DOpMyJIbI

HUcnoab3oBaTh OYKBBI JUISI 00O3HAYCHUS] YHCEN, MPH
3alIUCU MaTEMaTHUYECKUX YTBEPXKICHUN, COCTaBIISITh
OyKBEHHBIE BBIPAXKEHUSI MO YCIOBHIO 3a/1a4H.
HccnenoBaTs HECIO0XKHBIE YHCIOBBIE 3aKOHOMEPHOCTH,
HCIIOJI30BaTh OYKBHI JJISI UX 3aIlHCH.

BeruncasaTe 4HCIIOBOE 3HAYEHUE OyKBEHHOTO
BBIPa)KEHMS NP 3aJaHHBIX 3HAUCHUSIX OYKB.

3anuceiBath  (GopMyabl: IepuMeTpa W IUIOIIAIH
NpsSAMOYTOJIBHUKA,  KBajpaTa; JUIMHBI  OKPY>XHOCTH,

IUTOIIAIM KPYra; BBIMOJHATH BBLIYMCICHUSI 110 O3THM
popmynam.

CocraBiaatb (oOpMYyJibl, BbIpa’karollUe 3aBUCHUMOCTU
MEXJIy BEIWYMHAMHU: CKOPOCTh, BPEMs, pPaCCTOSHUE;
IIEHa, KOJHMYECTBO, CTOMMOCTH; IPOU3BOAUTEIHHOCTD,
BpeMsi, 006EM pabOTHI; BBIIIOIHSITE BEIYUCICHUS 10 STHM
bopmymam.

HaxoauTh HEW3BECTHBIM KOMITIOHEHT apU(PMETHIECKOTO
JCUCTBUSA
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Harasanasn
reoMeTpusi.
Durypsbi

Ha miiockocTu (14

)

YeThIpEXYroIbHUK, HOPHUMEPHI
9eTBIPEXYTOIBHUKOB.
IIpsimoyronsHUK, KBaJpaT:
cBOMCTBa CTOPOH, yIJoB,
AuaroHanaeu.

Hzmepenne YTJIOB. Bunsr
TPEyroJIbHUKOB.

IlepumeTrp  MHOTOYTOJBHHKA.
ITnomane ¢urypsl. Dopmynsr
nepuMeTpa u IO
OpsIMOYTOJIBHUKA.
Ipubnamxénnoe U3MEpEHHE
wiomanau QUuryp.
IIpakTHueckas pa6ora

«IInomags kKpyra»

HN3o06paskaTh Ha HEJIWHOBAHHON M KieTdyaTOd Oymare c
HCIIOJIb30BAHUEM 4ePTEKHBIX HHCTPYMEHTOB
YeTBIPEXYTOJIbHUKH C 3aJaHHBIMH CBOHCTBaAMH: C
rmapaIeIbHBIMH, MIEPIIEHINKYJISIPHBIMH, paBHBIMHI
CTOPOHAMH, MPAMBIMU YTJIAMH U Jp., paBHOOEIPEHHBIN
TpeyronsHuk. IIpeanarare u  00cy:xkaaTh cnocoosl,
AJITOPUTMBI TIOCTPOCHHSI.

HceaenoBarh, HCHONB3Ys SKCIEPUMEHT, HaOIIOACHHE,
MOJEINPOBAHNE, CBOMCTBA MPAMOYTIOJIbHNUKA, KBAIpaTa,
pa3OuBatb Ha TPEYTOJIBHUKU. OO00CHOBBIBATD,
ONPOBEPraTh C ITOMOIIBI0 KOHTPIIPUMEPOB YTBEPKACHUS
O MPSIMOYTOJIbHHUKE, KBaJpaTe, paclno3HaBaTh BEpPHbBIC U
HEBEPHBIC YTBEPIKICHUS.

HN3MepsiTH U CTPOUTH C ITOMOIIBIO TPAHCIIOPTHPA YIJIBI, B
TOM dYHCJI€ B MHOTOYTOJIbHHUKE, CPaBHHMBAThL YIJIbI,
pacno3HaBaTh OCTpBIC, MNPsSMBIE, TYIbIE, pPa3BEPHYTHIC
yrael.  Pacnmo3HaBaTth, u300paskaTh  OCTPOYTOJBHBINH,
NPsIMOYTOJIBHBIH, TYIIOYTOJIbHBIH, paBHOOEAPEHHBIH,
PaBHOCTOPOHHHUH TPEyTOIHHUKH.

BpIuMCIsATH  TIEPUMETP  MHOTOYTOJBHHKA,  TUIOMIAb
MHOTOYTOJIbHUKAa pa30MeHrneM Ha MNPsSIMOYT'OJIBHUKH, Ha
paBHBIE (QUTYpBI, HCIIOJIHL30BAaTh METPUYSCKUE €IUHUIIBI
W3MEPEHUs AJIUHBI U IITOMIAIH.

Hcnoan3oBaTs nNpuUOJMKEHHOE HW3MepeHHe [UTUH |
mwiomaae Ha Kiaerdatod Oymare, TpUOIMKEHHOE
U3MEPCHHUEC JIMHBI OKPYXXHOCTH, IUIOMIAAN Kpyra

44




Ilpooonscenue

Ha3zBanue
pa3jaena (TemMbl)
Kypca (4HCJI0 4acoB)

OcHOBHOE coaep:kaHue

OcHoBHbIE BH/ABI 1eSITeIbHOCTH 00y4aIOIIMXCSI

onoxxkuTeNbHBIE U

Ilenple uwncma. Monaynes Ywuclia,

IlpuBoauTL NpHMepPBI MCHOJB30BAaHUA B peajJbHOMH

oTpULAaTeJ]bHbIe reoMeTpHuydecKasl HHTEepHIpeTanus JKM3HH TTOJIOKUTEBHBIX U OTPUIATEIILHBIX YHCEI.
qpcia Moyirst. UHMCITOBBIC TIPOMEXKYTKH. HN3o6pakaTs 1nenble YHCIa, IIOJOXXKHUTEIbHBIE U
(40 u) OTpULATEIIbHBIC YHCJIa TOYKAMU Ha YUCJIOBOM NPSIMOMH,
TTonoxuTenpHbIE U OTPULIATEIILHBIC
HCNO0JIb30BATh YHCIOBYIO MPSIMYIO I CPAaBHEHHUS
qucna. CpaBHeHHE
qHCell.
TTOJIOKUTEITBHBIX u
IIpuMeHsAT, NpaBWJAa CpPaBHEHUS, YNOPSA0YHUBATH
OTpHLIATEIILHBIX qHCell. .
. IIeJIble YUCTIa; HAXOAUTh MOIYJIh UHCIA.
Apudmernueckue IEUCTBHUS C
DopMyTHPOBATH npaBuja BBIUHCIICHUS c
TMOJIOKUTEIILHBIMH u
MOJIOXKUTEIPHBIMA M OTPHIATEIBHBIMU  YHCIIAMH,
HLATEIILHBIMH YHCIIAMU. o
oTpHLaTen cra HAXO/JAUTh  3HA4YEHMsl  YHCIOBBIX  BBIPaXXCHHIA,
Pemmrenne TekcTOBBIX 3a0a9 comepKamux JAeHCTBUS C  MOJOXHUTEIbHBIMU U
OTPHIATEIBHBIMU YHCIaMH.
IIpuMeHsITb CBOMCTBA CIOXXEHUS U YMHOXXEHMS IJIs1
peoOpa3oBaHMsl CYMM U NPOU3BEICHHUHN
IIpencraBienune ITpssmoyronbHast crucTteMa OOBSICHATH " HJLTIOCTPUPOBATH MOHSITHE
JaHHBIX KOOPJIMHAT Ha IUIOCKOCTH. MPSIMOYTOJIBHON CHCTEMBI KOOPAWHAT Ha IIIOCKOCTH,
(6 1) KoopnuHaTe! TOukn Ha MIOCKOCTH, HCIIOJIB30BATh TEePMHUHOJIOTHIO; CTPOUTH Ha

abcruycca u opauHAaTA.

CronbuaTtsle u KpYTOBBIC
JMarpaMMabl.
IIpakTuueckas paboTta

((nOCTpOCHl/Ie auarpamMmm».

KOOPAWHATHONW TUIOCKOCTH TOYKHM U QUIYPHI IO
3aJJaHHBIM ~ KOOpJHMHATaM, HAaXOAHTh KOOPIWHATEI
TOYCK.

Yurate cToIOUYaTHIE U
WHTepPNpPeTHPOBAThL JIaHHEIC,
JHarpaMMBL.

KpPpYTOBbIC AuarpaMmabl;
CTPOUTH cToJIOUaThIE
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PemieHne TEKCTOBBIX 3ajad,
coJiep KaInux JaHHBIC,
npeacTaBJI€HHbIE B TA0IUIIaX U
Ha JTuarpaMmmax

Hcnonb3oBars uHGOpPMANMIO, TPEACTAaBISHHYIO B
Tabiunax, Ha JUarpamMMax Uil pelIeHHs] TeKCTOBBIX 3a1ad
M 3a7a4 U3 peasibHOM KU3HU

Harasanas
reoMeTpus.
Durypbl

B npocTpancTBe(9 u)

IIpssMoyToIBHBIN
napasuienenunen, Kyo, mpusma,
nupamMmusia, KOHyC, IFUIHHIP,
nrap u cdepa. HMzobpakeHue
OPOCTPAHCTBEHHBIX duryp.
IIpumepst pa3BEPTOK
MHOTOTPaHHHUKOB, IWJINHIPA 1
KOHYycA.

ITpakTrueckas pa6ora
«Co3nanue Mojeneit
MPOCTPAHCTBCHHBIX (QUTYPY.

TTonsitne o6BEMaA; eAUMHUIEI
usMmepeHuss 00bEma.  OOBEM
MPSIMOYTOJILHOTO

napansenenunena, KyOa,

dopmysbel 06BEMa

Pacno3naBaTh Ha uepTeXax, pHUCYHKaX, ONHMCHIBATH
nupaMuay, IpU3sMy, HUIUHAP, KOHYC, IIap, H300paxarhb
UX OT PYyKH, MOAEJHPOBATHL M3 Oymarw, IJIacTHIIMHA,
npoBojokn u Ap. IIpuBoAuTH TIpUMeEpPBI OOBEKTOB
OKpY’KaroIliero Mupa, UMeronmx (GpopMbl Ha3BaHHBIX TEJI.
Hcnonp3oBaTh TEPMHHOJIOTHIO: BepIIMHA, pedpo, TIpaHsb,
OCHOBaHHE, BBICOTA, PaglyC M AMAMETp, pa3BEPTKa.
HN3yuars, HCTIONB3YS SKCIIEPUMEHT, HaOmoIeHHUE,
U3MEpPEeHHE, MOJCIINPOBAHNIE, B TOM YHCIIE KOMIBIOTEPHOE, U
ONHCHIBATHL CBOWMCTBA HA3BAaHHBIX TEl, BBIABJIATH
CXOACTBA W Pa3IMYMs: MEXIy NUPaAaMHUIOH M HPH3MOU;
MEXJy LUWIMHIPOM, KOHYCOM M IIapOM.

Pacno3HaBarh pa3BEPTKM napaiuienenunena, Kyoa,
MIPU3MBI, MMUPaMU/IbI, KOHyca, LUIUHIPA;
KOHCTPYHMPOBATh JTaHHBIC Tella U3 Pa3BEPTOK, CO3/1aBATh
nx Mozaenn. Co3gaBaTh MOJeJIH MPOCTPAHCTBEHHBIX (DUTYDP
(13 OyMaru, MpOBOJIOKH, TUIACTWJIMHA U JIP.)

N3mepars Ha Moaeasx: JUITHHBI pEOEp MHOTOTPAHHHUKOB,
JUaMeTp Iapa.

BeiBOAMTH dopmyay o0BEMa MPsIMOYTOJIBHOI'O
napauieJIenuIena.

Beruncasite mno ¢gopmysaMm: o00bEM NPSIMOYTrOJIBHOI'O
mapaniesenunena, Kyba; — HCIONB30BaTh  ©IWHUIIBI
U3MEPEHUs 00BéMa; BBIYHCJIATH 00BEMBI Tex,

COCTaBJICHHBIX M3 Ky6OB, napajuICJICIUIIC 0B, peuiaThb
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3aJa4u C pCaJiIbHbIMH JaHHBIMHU

IToBTOpEHME, IloBTOpEeHHE OCHOBHBIX NOHATUN | BBIYMCAATHL 3HAUEHUS BBIPAKEHUN, COAEPIKAIINX
o0o0menne, 1 METOJOB KypCOB 5 1 6 KJIACCOB, | HATypaJIbHBIE, LIEJbIE, MOJOKUTEIBHBIE U
cucTeMaTu3auus 0000LICHHE U CUCTEMATHU3ALMS | OoTpUIATEIbHBIC

(20 1) SHAHUH 4qyciia, OOBIKHOBEHHBIC U JICCSITUYHBIEC OpoOH,

BBIITOJIHSITE IIPEOOPa30BAHUSI YHCEII U BEIPA)KCHUH.
Bbi0upaTh cniocod CcpaBHEHHS YHCEJ, BBIYMCICHUIM,
NPHUMEHSTH CBOHCTBA apu(pMETHIECKUX NEeUCTBUH IS
panoHaIN3aIiHA BEIYUCIICHUH.

Pemats 3agaum U3 peanbHOM )KU3HU, IPUMEHSITh
MaTeMaTHYecKHe 3HAHMSI JUIS pelISHHsI 3a/1a4 U3 IPYTUX
IIPEIMETOB.

Pemartp 3agaun pa3HbIMH CI0CO0AMH, CPABHUBATD,
BBIOUPATH CIOCOOBI PCIICHUS 3aJayl.

OcyumecTBIATh CAMOKOHTPOJIb BBIIIOJIHACMBIX AcHCTBUI
U CaMOIIPOBEPKY Pe3yabTaTa BEIUMCICHUN

IIpu pa3zpaboTke paboueil mporpaMMbl B TEMAaTHYECKOM IIJIAHUPOBAHUM JIOJKHBI OBITH YUTEHBI BO3MOXXHOCTH
WCIIOJIb30BAHUSI  AJIGKTPOHHBIX  (IIU(PPOBBIX) 0OOpPa30BATEIILHBIX  PECYpCOB,  SIBISIONIUXCS  y4eOHO-
METOJIMYECKUMU MaTepuaiaMu (MYJIbTHMEIUNWHBIE MOPOTPaMMBbl, 3JEKTPOHHBIE YYEOHUKHM U 3aJadHHUKHU,
AJIEKTPOHHBIE OMOJMOTEKH, BHUPTyalbHbIE JIA0OPATOPHUH, HUIPOBBIE MPOTPAMMBbl, KOJUIEKIHH LH(PPOBBIX
00pa3oBaTeIbHBIX PECYPCOB), UCIIOJIB3YEMBIMH JIJII O0YUEHHSI U BOCHUTAHUS Pa3IMIHBIX IPYMII ITOJIb30BaTENCH,
MIPEICTABICHHBIMHU B 3JICKTPOHHOM (IM(POBOM) BHUIE M peaIU3yIONIMMH AUAaKkTHYeckue Bo3moxkHoctu UKT,
collep>KaHue KOTOPBIX COOTBETCTBYET 3aKOHOAATENILCTBY 00 0Opa3soBaHMMU.
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PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA». 7 - 9 KJIACCBI

LEJIM U3YYEHUA YUYEBHOI'O KYPCA

Anrebpa sIBIISISTCS OJTHUM W3 OIOPHBIX KypPCOB OCHOBHOM IIKOJIBI:
OoHa  o0OecrneyWBaeT  W3y4YE€HHE  JIPYTUX  JUCHUIUIMH,  Kak
€CTECTBEHHOHAYYHOT 0, TaK U TYMaHUTApPHOTO IIMKJIOB, €€ OCBOCHHE
HEOOXOAUMO JJIsl TIPOJOJDKEHHUsT OO0pa3oBaHMsI M B IIOBCEIHEBHOU
>)ku3HU. Pa3ButHe y OOydYaromMXCsi HAayYHBIX MPEICTABICHUU O
MIPOUCXOKASHUN U CYIITHOCTH aJireOpanvdecKux adCTpaKIHii, crrocooe
OTpa’K€HUsI MaTEMaTHU4YECKONM HayKOW SBJIEHUMU M [OPOLIECCOB B
MpUpoe U OOIIECTBE, POJIM MATEMAaTHYECKOI'O MOJICIMPOBAHUS B
Hay4YHOM IIO3HAaHUHU M B IIPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO
Hay4YHOT'O MHPOBO33PEHHUS M KAUYECTB MBIIUICHUS, HEOOXOIUMBIX IS
ajanTalyMi B COBpeMeHHOM 1udpoBoM obOuiectBe. l3yudeHue
anreOpbl €CTECTBEHHBIM 00pa3oM OOeCIeYMBACT Pa3BUTHE YMEHHS
HaOIIo1aTh, CpaBHUBATh, HAXOAWTHh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBIIICHUS, CIIOCOOHOCTH  apryMEHTHPOBAHHO
OOOCHOBBIBATh CBOW JICWCTBHUSI U  BBIBOJBI, (OPMYJIHPOBATH
yTBepxKaeHus. OcBoeHHEe Kypca anreOpbl OOecledynBaeT pa3BUTHE
JIOTUYCCKOTI'O MBIIIJICHU A O6y‘IaIOHII/IXC$[: OHH HUCITOJIB3YIOT
NEeAYKTUBHBIE W WHAYKTHUBHBIE pacCyxJaeHus, o0000IieHue u
KOHKpETHU3aIluio, adcTparupoBanne u ananoruto. O0ydenne anredpe
npearojaraet 3HAYUTEJIbHBIN 00BEM CaMOCTOSITEJIbHON
JIeSITEJILHOCTH OOYYaroIIMXCsl, IIOITOMY CaAMOCTOSITEJIbHOE PEIIeHUE
3az1a4 €CTECTBEHHBIM oOpazom SIBIISIETCSI peanuzanueit
JIeATEIIbHOCTHOTO MPHUHIMIIA 00Oy4YeHUs.

B cTtpykType mporpammbl yueOHOro Kypca «Anrebpa» OCHOBHOM
IIKOJIbI OCHOBHOE MECTO 3aHHUMAIOT COJIEPXKATEIILHO-METOINIECKUE
nuHun: «Yucna un BBIYUCIICHUA, ((AHTG6paI/IqCCKI/Ie BBIPAXKCHUA»
«YpaBHeHHsT W HepaBeHcTBa»; «®Pynkuun». Kaxpgas wu3 sTHX
COACPKATCIBbHO-METOANICCKUX JTUHUU Pa3BUBACTCA Ha MPOTAKCHUHU
TpEX JIET U3yUYEHUs Kypca, ECTECTBEHHBIM 00pa3oM IEperieTasich 1
B3aMMOJICUCTBYSI C IPYT'MMHU €ro JUHHUSIMU. B Xo1e m3ydeHus: Kypca
O6yan-OH_U/IMC$I OPpUXOOAUTCHA JJOTUYECKU pacCyKJaTbhb, HUCIIOJIb30BaTh
TEOPETHUKO-MHOKECTBEHHBIN SI3bIK. B CcBsI3M ¢ 3TUM 1ernecoobpa3Ho
BKJIIOYHTH B  IIpOrpaMMy  HEKOTOpbIE  OCHOBBI  JIOTHKH,
IIPOHU3BIBAIOIIME BCE OCHOBHBIE pas3jesbl MaTeMaTHYeCKOro
00pa3oBaHUS UCITOCOOCTBYIOIINE OBJIAJICHUIO OOYYaIOIMUMHUCS OCHOB
YHUBEPCAIBLHOTO MaTEeMaTHYECKOTO s3bIKa. Takum oOpa3oM, MOXKHO
YTBEPKAaTh, YTO COMACPIKATEIBLHONH MU CTPYKTYPHOH OCOOEHHOCTBHIO
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Kypca
«Anredpa» ABISIETCS €ro MHTETPUPOBAHHBIN XapaKTep.
Coneprxkanue TUHUH «UHucna U BEIYUCICHUSD) CIIYKUT OCHOBOM IS
NaIbHEUIIETO W3YYEHHUS MAaTEMaTHKH, CIIOCOOCTBYET pPa3BUTHIO Y
00y4aromuXxcsi JIOTHYECKOTO MBIIUJICHUSI, (POPMHUPOBAHUIO YMEHUS
MOJb30BaThCS ajJiIropuTMaMu, a TaK>Ke IPUOOPETCHUTIO
OPaKTUYECKUX HaBBIKOB, HEOOXOJWMBIX JJIs ITOBCEIHEBHOMN >XHU3HU.
PasBuTtue mnoOHATHA O 4YMHCIE B OCHOBHOHW LIKOJIE CBSA3aHO C
panMoHaIbHBIMH UHUPPALMOHAIBHBIMHA YHCIaMH, (OPMHUPOBAHUEM
OpeACTaBICHUN OJCHCTBUTEIBHOM dYHCIIE. 3aBEepIlICHUE OCBOCHUS
9HCJIOBOM JIMHWUHM OTHECEHO K CTaplieMy 3BE€Hy OOImIero
obpa3oBaHUA.

CopneprkaHue ABYX alreOpanvdecKuX JUHUH — «AnreOpandeckue
BBIP@XXCHUSI» U «YPaBHEHUS M HEPaBEHCTBAa» CIIOCOOCTBYET
opmupoBannio y 0OydalOImMXCs MaTEMaTHYECKOro ammapara,
HEOOXOAMMOTO [JIs pEeUIeHus 3aJad MAaTEMAaTHKH, CMEXHBIX
IPEeIMETOB M HPAKTUKO-OPUEHTUPOBAHHBIX 3aJad. B OCHOBHOU
mIKoJie y4eOHBIM MaTepuall TPYINHUPYETCsI BOKPYT PallMOHAIbHBIX
BBIpKEHNH. AnreOpa IeMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKH KaK
sA3bIKa JJI1 I[OCTPOCHMUsT MATEMAaTUYECKUX MOJEJIEeH, ONHCaHUs
MIPOLIECCOB M SIBJICHUW pealbHOro mupa. B 3agaum oOydeHUs
anreOpe BXOJSIT TaKXXE HajbHelee pa3BUTHE AITOPUTMHUIESCKOTO
MBIIJICHUsI, HEOOXOJMMOTO, B YaCTHOCTH, JUIS OCBOCHHUSI Kypca
HH(OPMAaTHKH, u OBJIAJICHUE HaBBIKAMU JIeTyKTUBHBIX
paccyxnenuii. IlpeoOpazoBaHne CUMBOJIBHBIX (DOPM BHOCHT CBOH
crienurUIecKkrii BKIaJ B pa3BUTHE BOOOpPa’KeHUsI, CIIOCOOHOCTEH
K MaT€MaTU4€CKOMY TBOPYECTBY.

Conepxanue (HyHKIIHMOHATIBHO-ITPAaQUUIESCKON JIUHUU HAICIICHO Ha
MOJIy4YeHUEe WIKOJbHUKAMH 3HAaHUN O (QYHKIUIX Kak BakHeHIIeu
MaTeMaTHYeCKOM MOJEeIu AJsl ONHCaHUsl U HUCCIEeNOBaHUA
pa3HOOOpa3HBIX IIPOIIECCOB M SIBICHUM B TIPUPOJIE U OOIIECTBE.
N3yuyenmne »TOrO0  Marepmajga  CIIOCOOCTBYET  pa3BUTHIO Yy
00y4aromMXcsi YMEHHUs UCIIOJIb30BaTh pa3JIMUHbIE BBIPA3UTEIIbLHBIC
cpeacTBa sI3bIKa MaTeMaTHUKU — CJIOBECHbIE, CHUMBOJIHYECKHUE,
rpa¢uuecKkre, BHOCUT BKJIaX B (OPMHPOBAHHUE IPEACTABICHUN O
poau MaTeMaTHKU B Pa3BUTHH IUBUIHN3AINN U KyJIbTYPHI.

MECTO YYEBHOI'O KYPCA B YYEEHOM IVTAHE

CoryacHO ydyeOHOMY IUTaHy B 7—9 Kkjaccax M3ydaercsl ydeOHBIH
Kypc «AnredGpa», KOTOPBIM BKIIOYAET CJICAYIOIINE OCHOBHBIC
pas3aensl coAep KaHUsL: «Hucna u BBIUMCIICHUS,
«AnredpandecKne BBIPAXKCHUS», «YPABHEHHUS W HEPABEHCTBA»,
«DYHKIHN.
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Y4eOHbIN TUIaH Ha uU3y4yeHHe anreOpbl B 7—9 Kjaccax OTBOJMT
HE MeHee 3 ydeOHBIX YacOB B HEJEII0O B TEUCHHE KaXXKIOTo rojaa
o0yYeHHsi, BCEro 3a TpH roja ooydeHuss — He MeHee 306 ydeOHBIX
JacoB.

COHAEPXAHUE YYEBHOI'O KYPCA (I10 TOJAM OBYYEHU )

7 Knacc

Yucna u evivucnenus
PamrionanpHbie yncna

JlpoOu OOBIKHOBEHHBIC U JASCATHYHBIC, MEPEXO OT OMHON (POPMBI
3amicu Apobeit k napyroii. [ToHsATHE pallOHAIBHOTO YHCHA, 3aMUCh,
CpaBHCHHE, yIopsiHOYNBaHUC pamroHaIbHBIX qHCeIl.
ApudmeTnuyeckue ACHCTBUS C pallMOHAJIbHBIMH 4YHCJaMH. PeuieHue
3aj7la4 U3 peajbHOW MPaKTUKU Ha YacTH, Ha JpOOH.

CteneHb C  HATypaJbHBIM  HOKa3aTeJIeM: omnpeneicHue,
npeoOpa3oBaHUEC BBIPAKCHUN Ha OCHOBE OIIPCJICICHUS, 3aIluCh
Oonpux ywucell. [IpoueHThl, 3anmuch NPOLEHTOB B BUIE JIpOOU U
IpoOuW B BHUJIC MPOIEHTOB. Tpu OCHOBHBIC 3aJayd Ha IIPOICHTHI,
peuieHue 3agay u3
peanbHOU TIPaKTUKH.

I[IpuMeHeHne MPU3HAKOB JICIIMMOCTH, PA3JIOKCHUE Ha
MHOYUTEIIN HATYPaJIbHBIX YHCEI.

PeanbHbIe 3aBUCUMOCTH, B TOM YUCJIE IpsiMasi U oOpaTHas
OPOHNOPIIUOHAIIBHOCTH.

Anzebpauueckue eviparrcenus

I[lepeMeHHbIC, YHCIOBOE 3HAYCHUE BBIPAKEHHUS C IMEPEMEHHOM.
JlommycTrMble 3HAYEHUsI EPeMEeHHbBIX. [IpeicTaBieHre 3aBUCUMOCTH
MEXJ1y BeJIWYUMHAMHU B Buje (GopMyJbl. Beruucienus no gpopmyiam.
IIpeoOpa3oBaHue OYKBEHHBIX BBIPaXKCHHUN, TOXICCTBECHHO pPaBHBIC
BBIpQXKCHUS, TIPaBUjIa MPEOOpPa30BaHUSI CYMM U IIPOU3BEICHUMN, Mpa-
BHJIA PACKPBITUS CKOOOK U MPUBEACHUS MOJOOHBIX ClIaracMbIX.

CBoOiicTBa CTEIICHNU C HATYpPaJbHBIM MOKa3aTCIEM.

OnHouneHbl U MHOrowieHbl. CTeneHb MHOTOwIeHa. CloXKeHwHe,
BBIYHMTAHHUE, YMHOXEHHE MHOTO4YJIeHOB. DOpMYyJIbl COKPAIEHHOTO
YMHOXCHHUSI: KBaJIpaT CYMMBI H KBaJparT pa3HocTu. Dopmyia
pa3HOCTH KBaJpaToB. Pa3iiokeHHEe MHOTOWICHOB HAa MHOYHTCIIH.

Ypasnenua

VYpaBHEeHUE, KOpPEHb YypaBHEHHUs, INIpaBHia IpeoOpa3oBaHMUs
YpaBHEHUSI, PABHOCHMJIBHOCTh yPaBHEHHUM.

JIluneliHoe ypaBHEHME C OJHOM IEPEeMEHHOI, YHCIO KOpHEH
JIMHEWHOT O ypaBHEHUSI, pelieHue  JIMHEWHBIX  yYpaBHCHUM.
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CocraBieHue ypaBHEHUHN IO YCIOBUIO 3a7a4d. PelieHne TeKCTOBBIX
3a/1a4 C IIOMOIIBIO YPaBHEHUH.

JImHeliHOEe ypaBHEHHE C JBYMsI NEPEMEHHBIMH M €ro rpadux.
CuctemMa ABYyX JIMHEMHBIX YypaBHEHHIl C JByMsI MNEpPEMEHHBIMU.
Pemenne cucrem ypaBHEHHH CIIOCOOOM IIOJCTaHOBKH. [Ipumepsr
pEIIeHNs] TEKCTOBBIX 3a/1a4 C MMOMOIIBIO CHUCTEM YPaBHEHHH.

Koopaunatsr n rpadpukn. OyHKINH

Koopannarta Toukum Ha nOpsiMoH. YHCIOBBIE TIPOMEXKYTKHU.
Paccrosinue mexxny nByMsI TOUKaMU KOOPAWHATHON MPsSIMOM.

IIpssmoyronbHasi cucreMa KoopauHar, ocu Ox u Oy. AbGcrcca u
OpJIMHaTa TOYKHU Ha KOOPAWHATHOM 1tockocTH. [Ipumeps! rpadukos,
3ajaHHbIX popMysamu. UteHne rpadMKOB pealbHbIX 3aBUCUMOCTEH.

IMonasarue pyskumu. I'paduk pyukmuu. CBoiicTBa GyHKIHH. JInHEeH-

Hast pyHKOWUs, € rpaduk. ['paduk pyukumnu y = |x|. 'paduyeckoe

pelLIeHNE JIMHEHHBIX YPAaBHEHUN U CUCTEM JIMHEUHBIX YPABHEHUI.

8 xiace

Yucna u eviuucnenus

KBanparnubiii kopeHb u3 yncna. [lousitne 06 uppanroHaIbHOM
quciie. JlecATHYHBIE TIPUOJMKCHUS HMPPALUOHAIBHBIX  YHCEIL.
CpoiicTBa apudmMeTHUYeCcKHX KBaJApaTHBIX KOpHEW ©  HX
MpUMEHEHHE K TMpeoOpa3oBaHUIO YHCIIOBBIX BBIPpAKEHUH U
BBIYHCIICHUSIM. JlelicTBUTEIILHBIE YHCIIa.

Ctenenp ¢ HelbIM Moka3aTeneM u e€ cBoiictBa. CraHmapTHas
3alMCh YHUCIIa.

Anzcebpauueckue evipasiceHus

KBanpaTHblii TpEXUIIEH; pa3/IoKEHHE KBAJApPaTHOTO TpEXUIIEeHa Ha
MHO>XHTEIIH.

Anrebpandeckass aApoOs. OCHOBHOE CBOWCTBO aireOpamdecKou
pobu. CrnoxeHue, BBIUYHTAHUE, YMHOXEHHE, JleneHne
anreOpandecknx ApoOeil. PamuoHanbHBIE BBIpAXEHHST H  HUX
nmpeodpa3oBaHue.

Ypasnenua u nepasencmea

KBagpatHoe ypaBHeHUE, HOpMyITa KOPHEH KBaJIpaTHOTO YPABHCHUSI.
Teopema Buera. Pemenue ypaBHeHUM, CBOASLUIMXCS K JIMHEWMHBIM U
KBajzipaTHBIM. [IpocTeiime ApoOHO-paITMOHAILHBIC YPABHECHUSI.

I'paduueckast mHTEpIIpETALINST YPABHECHUN C IBYMSI IIEPEMCHHBIMHU
U CHUCTEM JIMHEUHBIX YpaBHEHUI C ABYMs NepeMeHHbIMU. [IpumMepsl
peuleHus] CUCTEM HEJIMHEWHBIX YPaBHEHUM C IByMsI ME€PEMEHHBIMU.

Perrenne TEKCTOBBIX 3ajlad alireOpamdecKuM CITIOCOOOM.

YucnoBble HEpaBEHCTBA M HUX CBoOMcTBa. HepaBeHCTBO ¢ OAHOM
nepemMeHHo#. PaBHOCUIIBHOCTh HEpaBeHCTB. JIMHEHbIE HEpaBEHCTBA
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c onHOM mnepeMeHHOW. CuUCTEMBI JIMHEHHBIX HEPABEHCTB C OJHOU
IIEpEMEHHOM.

Dynkyuu

I[Mousitne ¢ynkuun. OOGHACTh OINPENCICHUS W  MHOXECTBO
3HaueHuil GpyHkuuu. CriocoObl 3aganusi QyHKIIHIA.

I'padux pyskimu. Urenmne cBOMCTB PyHKOHUH T10 €€ rpaduKy.
ITpumepsl rpadukoB GyHKIHH, OTpaKAIOIINX PEATLHBIC MPOIIECCHI.

DyHKIHMH, ONUCHIBAIOIINE MIPSIMYIO U 00pAaTHYIO IPONOPIUOHATIbHBIC
3aBUCUMOCTH, UX TpadHuKH.

— 12 vy — —
OyukIuH y = X%, y =X,y =Jx, y =[x

I'pacuueckoe pemeHne ypaBHEHHH M CHCTEM ypaBHEHHM.

9 KJacc

Yucaa u eviuucnenusn
JlelicTBUTEIbHbBIE YKCIIA

PanvonanpHbple 4YHClia, UppalMOHAJbHBIE 4YHCIA, KOHEYHBIE U
OCCKOHEYHBIC ACCIATHYHBIC IpoOH. MHOXKECTBO JICHUCTBUTECIHLHBIX
4ucelI; JCHUCTBHTEIBHBIC YHCIIa KaK OCCKOHCUYHBIC JCCATHUYHBIC
apoou. B3zamMHO OIHO3HAYHOE COOTBETCTBUE MEXKJIYy MHOXKECTBOM
JEUCTBUTENBbHBIX YUCEN U KOOPAUHATHOU HPsIMOM.

CpaBHEHHUE NICHCTBUTEILHBIX YHCEN, apu(PMETHUYSCKUE ICHCTBUS
C JICHCTBUTEIBHBIMU YHUCIAMH.

W3mepenus, NpUONIAKCHNS, OLECHKH

Pa3zmepsl 0OOBEKTOB  OKpY’KAloOIIero MHpa, JAIUTEIbHOCTH
MIPOLECCOB B OKPYIKAIOIIEM MHUPE.

[TpubnmxEéHHOE 3HaUYCHNUE BEJIMYUHBI, TOYHOCTH NPUOIHKESHHUSI.
Okpyrinenue ynucen. IIpukuaka v olleHKa pe3yJIbTaTOB BEIYMCIECHUH.

Ypasnenusa u nepasencmea
YpaBHEHHUS ¢ OJHON IEPEMEHHON

JIluneiliHoe ypaBHeHue. PelieHue ypaBHEHUM, CBOISIILIUXCS K
JIMHEUHBIM.

KBanparHoe ypaBHeHue. PenieHue ypaBHEHHI, CBOJSIINXCS K
KBaJipaTHbIM. bukBagpatHoe ypaBHeHue. Ilpumepsl pemieHus
YpaBHEHUNW TpeTbeid M 4YeTBEPTOM CTEIeHEM pa3jloKeHUEeM Ha
MHOKHUTEJIU.

Pemenue ApOOHO-paITUOHATIBHBIX YpaBHEHUH.

Pemenune TeKCTOBBIX 3a/1a9 aIreOpanecKUM METO0M.

Cucrembl ypaBHEHUI
VYpaBHeHUEe ¢ AByMs TNEepeMEHHBIMH H ero Tpaduk. Pemenue
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CHUCTEM JIBYX JIMHEWHBIX YpaBHEHUH C JABYyMSI II€PEMEHHBIMHU.
Pemnrenune cucrtem AByX ypaBHEHHI, OJHO M3 KOTOPBIX JIMHEHHOE, a
JIpyroe — BTOpOU cteneHu. I padudeckas MHTESpIIpETAIIUS] CUCTEMBI
YpaBHEHUHN C ABYMsI MEPEMEHHBIMU.

Pemrenme TeKCTOBBIX 3amad anreOpamdecKuM CIIocoOOM.
HepasencTsa

YucioBble HEpaBEHCTBA U UX CBOMCTBA.

Pemenue nuHENHBIX HEPABEHCTB C OJHOM NepeMeHHOU. Pemenue
CHUCTEM JIMHEWHBIX HEPaBEHCTB C OAHOU nepemeHHou. KBaapaTHbie
HepaBeHCTBa. | paduyeckasi MHTEPIIPETAIlHSI HECPABCHCTB U CUCTEM
HEPaBEHCTB C JIByMs IIEPEMEHHBIMMU.

Dynkyuu

Ksanparuanas pyakims, e€ rpadpuk u ceoiictra. [Tapadomna,
KOOPJAWHATHI BEPUIMHBI 1apadobl, OCb CHMMETPHUH 11apaboJIbl.

I'padukn QyHKIMIL:

y =kx, y = kx + b, yzf,y =,y =/, y=|x| u ux cpoiictsa.

X

Yucnoevle nociedo8amenrbHOCMU

Omnpenenenue u crocoObl 3aaHAS YHCIOBBIX MOCIEN0BATEIBHOCTEH

IlousTue YHUCJIOBOM HOoCJIea0BATESILHOCTH. 3amaHue
[MOCJICIOBATCIILHOCTH PEKYPPEHTHON (popmyso u Gopmyiioil n-ro
YJIeHa.

Apudmernyeckas ¥ reoMeTpuuecKasi porpeccun

Apudmernyeckas U reoMerpudeckas nporpeccu. opmyiisl n-ro
qjieHa apu(PMeTHYecKOld M TeOMETPHUYECKOil MporpeccHuii, CyMMBbI
IIEPBBIX 1 YJICHOB.

N300pakeHne 4YIEHOB apuUPMETHUYECKOU U TEeOMETPUUYECKOU
OpOrpeccul TOYKaMHU Ha KOOPJAMHATHOW MJIOCKOCTHU. JIMHEWHBIN U
SKCMOHEHINAIbHBINH pocT. CI0XKHBIE TTPOIIEHTEI.

[TAHUPYEMBIE TIPEAMETHBIE PE3YJIbTATBI OCBOEHUSI
PABOYEU ITPOI'PAMMBI KYPCA (I10 TOJJAM OBYYEHUM )

OcBoeHue ydeOHOTO Kypca «Ainrebpa» Ha YpPOBHE OCHOBHOTO
obmiero  oOpasoBaHusi  JIOJDKHO — obecrnedWBaTh  JOCTHDKEHUE
CIIeTYFOIIUX TIPS AMETHBIX 00pa30BaTEIbHBIX PE3yJILTATOB:

7 KJ1acc

Yucna u evluucieHus
— BBIHOJ'IHSITB, coducrasds YCTHBIEC MW IIMCBMCHHBIC HpI/IéMBI,
apI/I(l)MCTI/I‘-IGCKI/IC HCﬁCTBHX C pannOHaJIbHBIMH YHUCIIAMU.
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— HaxoauTh 3Ha4YeHHsI YHCIOBBIX BBIPAKEHUI; TPUMEHSITH
pa3zHooOpa3HbIe CITIOCOOBI U TPUEMBI BBIYUCICHUS 3HAUYCHUI TPOOHBIX
BBIPQXXCHUI, COJEpIKAIIMX OOBIKHOBEHHBIC U JIECSITUYHBIE APOOH.

— ITepexoauTe OT OmHOW (OPMBI 3alUCH YHUCENT K JPYyrou
(mpeo6pa3oBBIBaTh  JNECATHYHYIO  ApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECSITUYHYIO, B YaCTHOCTH B OCECKOHEYHYIO
JICCITUIHYIO pOOB).

— CpaBHUBATh M YIOPSJIOYMBATH pallMOHAaJIbHBIE YHCIA.

— OKpyTasATh YHCIIA.

— BrINONAHATE NPUKUIAKY U OLICHKY pe3yJibTaTa BBIYHUCIICHUM,
OLIEHKY 3HAQUYEHUU YHCJIOBBIX BBIPAKEHUM. BBINOIHATE neiicTBUS CO
CTCIICHAMU C HATYpaJIbHBIMHU ITOKa3aTCJISIMU.

— IIpuMeHsaTh NOpU3HAKU  AEJIMMOCTH, pPa3JIOKEHUE Ha
MHOXHUTCINHATYPAJIBbHBIX YUCCII.

— Pemate NpakTUKO-OPUEHTUPOBAHHBIC 3a1ayM, CBsA3aHHBIC C
OTHOLICHUCM BCJIUMYHH, ITPpONMOPIHHUOHAIIBHOCTBIO BCJIMYHH,
MPOLIEHTAMH; HHTEPIPETHPOBATL PE3YyIbTaThl pPEHICHUSA 3a7a4 C
y4ETOM OrpaHMYCHUM, CBSI3aHHBIX CO CBOHMCTBAMH PAacCMaTPHUBAEMBIX
OOBEKTOB.

Anzebpauueckue evipasiceHus

—  Hcnons3oBath anreOpandecKyro TEPMHUHOJIOTHIO u
CHMBOJIMKY, TIpUMEHSITH €& B TIpollecceé OCBOECHHUS Yyd4eOHOTO
MarepHua’a.

—  Haxoautpe 3HaueHHs1 OyKBEHHBIX BBIPAXKECHUI IMPU 3aJTaHHBIX
3HAYEHUSIX ITIEPEMEHHBIX.

—  BemonaATe  npeoOpa3oBaHUS  IEJIOTO  BBIPAXEHHS B
MHOTOWICH TIPUBEJIEHUEM MOJOOHBIX ClIaraéMbIX, PpPacKpPbITHEM
CKOOOK.

—  BpImonHATE yMHOXEHHE OJHOYJIEeHAa Ha MHOTOWIEH |
MHOTO4WICHAa Ha MHOTOYJICH, IPUMEHATH (OPMYIBI KBaJipaTa CyMMBI U
KBaJipaTa pa3HOCTH.

—  OcymecTBAATh Pa3JIOKEHUE MHOTOUYIEHOB HA MHOXHUTEIH C
TOMOIIBIO BEIHECEHHS 32 CKOOKHM OOIIEro MHOXKHTEJ S, TPYIITHPOBKHU
cllaraeMbIX, IPUMEHEHUsI (OpPMYJIT COKPAIIEHHOTO YMHOKCHHSI.

—  IlpumeHsaTs npeoOpa3oBaHUs MHOTOYICHOB JUJISl PELICHUS
pa3IUYHBIX 3aJa4 U3 MaTEMaTUKH, CMEXKHBIX IPEIMETOB, U3 pealbHOMI
OpPaKTUKU.

— HUcnonp3oBaTh CBOWCTBA CTEIIEHEH C  HaTypaJlbHbIMU
IoKa3aTeJsIMU JUIsl TpeoOpa3oBaHuUsl BEIPAXKSHUH.

Ypasnenus u nepasencmea
— Pemate nuHeliHble ypaBHEHHS] C OJHOW TIIEpEeMEHHOMU,
OpUMEHsIsI OpaBujla MepexoJa OT HCXOJHOIO ypaBHEHHUS K
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paBHOCUIBHOMY eMy. IIpoBepsiTb, SBASETCS JM YUCIO KOPHEM
YpaBHEHHUSI.

—  IlpumensTs rpaduyueckne METOIbI IPU PEIICHUM JIMHEWHBIX
YPaBHEHUH U UX CUCTEM.

—  IlonbOupare mpuMepbl map 4YHCEN, SBISIIOLIMXCS PEIIeHUEM
JIMHEWHOT'O YPaBHEHHUS C IBYMs IIEPEMEHHBIMH.

—  Crpouth B KOOPAWHATHOHN INIOCKOCTH TpadUK JIUHESHHOTO
YpaBHEHHUS C ABYMsI IEPEMEHHBIMU; ITOJIB3YSCh I'pa(pUKOM, IPUBOIUTH
IpUMEPHI PEIICHUs] YPaBHCHUS.

—  Pemars cuctembl JIByX JHMHEHHBIX YypaBHEHHH C JIByMs
IIEpEMEHHBIMH, B TOM YHCJE I'paUuecKH.

— CocTaBasiTh U peliaTh JJUHEHHOEe ypaBHEHUE WU CUCTEMY
JINHEUHBIX YPAaBHEHUMH 110 YCJIOBHUIO 3aJla4yd, UHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3aJa4yy MOJYYECHHBII pEe3yJbTar.

Koopounamut u cpagpuxu. @ynkyuu

—  HzoOpaxats Ha KOOpAUHATHOU apsiMou TOYKHU,
COOTBETCTBYIOIIME 3aJlaHHBIM KOOpJAWHATaM, Jy4H, OTPE3KH,
WHTEPBAJIbl; 3alMCHIBATH YHCIIOBBIC IIPOMEXKYTKH Ha ajareopandeckoM
SI3BIKE.

—  OrmeuaTh B KOOPJAWHATHOMN IIOCKOCTU TOYKH IO 3aJaHHLIM
KOOpAWHATAM; CTPOUTH TpaduKu JHHEHHBIX QyHKIUH. CTPOUTH
rpaduk QyHKIHU y = | X |.

—  OmnwuceIBaTh C MOMOIMIBIO (PYHKIMHA H3BECTHBIE 3aBUCHMOCTH
MEXy BEJIWYHMHAMHU: CKOpPOCTh, BpEMs, pPACCTOSHUE, II€HA,
KOJHWYECTBO, CTOWUMOCTH; TIPOWU3BOJUTEIILHOCTE, BpeMs, OO0BEM
paboThI.

—  Haxoautp 3HaueHue GyHKLIHUHU 110 3HAUYCHHIO €€ apryMeHTa.

— I[Torumaths TpaduyecKrii CItocoO MpEICTaBICHUS W aHAIN3a
nHpOpMaAIINK; H3BJIEKATh W WHTEPIPETHPOBATHE HH(POPMAIUIO U3
rpauKoB peajbHBIX IPOIECCOB M 3aBUCUMOCTEN.

8 xmmacc

Yucna u evluucieHus

—  Hcnonp3oBaTh HaYalbHbIE TMIPEJCTABICHUS O MHOXKECTBE
JICUCTBUTEIBFHBIX YHCEN JJIsI CPAaBHEHUS, OKPYTJIICHUS M BBIYUCICHUH;
n300pakaTh JAEHUCTBUTEIIBHBIE 4YHCJIAa TOYKAMH Ha KOOPJIMHATHOU
OpsIMOM.

—  IIpumesaTs moHATHE apU(PMETHUECKOTO KBAJIPATHOTO KOPHS,
HaxXOIUTh KBaJpaTHbIE KOPHU, HCHOJIB3Yysl IPHU HEOOXOAWMOCTH
KaJIBKYJISITOP; BBIIIOJIHATH MPeoOpa30BaHus BbIPAKECHUN, COAEPIKAIITNX
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KBaApaTHbIC KOPHU, UCITIOJIB3Yy CBOMCTBA KOpHCﬁ.

— Hcmonp30BaTh 3anmucy OOJBIINX M MaJbIX YHCEN C MOMOIIBIO
JICCSITUYHBIX NIpo0eii u creneHert uncna 10.

Anzebpauueckue evipasicenus

—  IlpuMeHSTH TOHATHE CTENEHH C IEJIBIM I10Ka3aTeJeM,
BBITIOJIHITH TPEOOPa30BaHUS BBIPAKCHUN, COACPIKAIUX CTEICHH C
LEJIBIM TTOKa3aTeJIEM.

— BBITTOTHATE TOXKICCTBEHHBIC TPEOOPA30BAHUS PAIIMOHATBHBIX
BBIpQKEHUH Ha OCHOBE NOpaBUJl ACHUCTBUM HAJ MHOTOYWIEHAMHU H
anreOpanvyecKuMHU JIPOOsIMU.

— PaCKJ’Ia,E[I:IBaTL KBaHpaTHBIﬁ TpéX‘IJ’ICH Ha MHO>XHUTCIIN.

— IIpumeHnsTh TpeoOpa3oBaHMsI BBIPAKEHHUN JUISI  pELICHHUS
pa3IUYHBIX 3aJa4 U3 MAaTEMAaTHUKH, CMEKHBIX IPEAMETOB, U3 peanbHOMN
IIPAKTUKU.

Ypaeuemm U Hepaeencmea

—  Pemars nuHelHbIE, KBaJJpaTHbIC YPABHEHUS U
panroHaNbHbIE YPAaBHEHUS, CBOASIIHUEC K HUM, CHCTEMBI IBYX
YPaBHEHUH C ABYMsl [IEPEMEHHBIMU.

—  IIpoBomuTs mpocTeiiline UcciaeI0OBaHNUs YPaBHCHUN U
CHUCTEM ypaBHEHHI, B TOM 4YHCJIe C IPUMEHEeHHEeM rpaduuecKux
npeacTaBiIicHU (YyCTaHABIUBATh, UMMECT JIU YPaBHCHUC WU
CUCTEeMaypaBHEHUU pEIIeHUsl, €CIIU UMEET, TO CKOJIbKO, U Tp.).

— IlepexoauTh OT CJIOBECHOW (HOPMYJIHPOBKU 3agadd K e&

anredpanyecko MOJENIM C IOMOIIBIO COCTaBJICHHUS ypPaBHEHUsS WU
CUCTEMBI ypaBHeHI/Iﬁ, HUHTCPpHOPETUPOBATH B COOTBECTCTBHUU (&
KOHTEKCTOM 3aJIaYd MOJIYYCHHBIU Pe3yJIbTaT.

— HpI/IMCHﬂTB CBOMCTBa YHCIOBBIX HCPABCHCTB AJIsI CpaBHCHUA,
OOCHKH; pelIaThb JIHHEHHBIC HEpaBCHCTBA C O,E[Hoﬁ HepeMeHHOﬁ u ux
CHUCTEMBI; JaBaThb rpa@mqecxy}o WIUTIOCTPpAlIUIO MHOXKECTBA peH_IeHI/Iﬁ
HEpaBCHCTBA, CUCTEMBI HCPABCHCTB.

Dyukyuu
— I[ToruMmate ¥ HCIIONB30BaTh (PYHKIHMOHAIBbHBIE HOHSITHS H
SI3bIK  (TEpMHUHBI, CHMBOJIMYECKHE OOO3HA4YeHHUs); ONPEACIISITh

3HaYeHHE (PYHKIMH IO 3HAYCHUIO apryMEHTa; OIpeJeIIsiTh CBOMCTBA
¢pysknu o e€ rpaduky.

— CtpouTs rpaduKu 3JIEMEHTApHBIX (QYyHKIIUNA BHIA

k
y=5 .,y=x>,\y=x,y= Vx .y = | X |; OonMCBIBaTH CBOHCTBa
4HUCIIOBOM (PyHKIMH O e€ rpaduky.
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9 kJacc

Yucna u eviuucnenusn

— CpaBHI/IBaTL u ynopssaoduBaThb paliuOHAaJIbHbIC u
nppanvoHaJIbHbIC YHCJIA.

— Brinmoauste apI/I(l)MeTI/I‘-IeCKI/IC AOCUCTBHUS C palliOHaJIbHBIMHA
qucijiaMH, co4deTasds YCTHBIC W IIHNCbMCHHBIC HpI/IéMI)I, BBIITOJIHATH
BbBIYUCJICHUS C UppallMOHAJIbBHBIMU YUCJIIaMMU.

— HaXOZ[I/ITB 3HAYCHUS CTEICHEH C IICJIIBIMHA ITIOKa3aTCIIMHU H
KOpHeﬁ; BBIYUCIIATH 3HAYCHHWSA YUCIIOBBIX BLIpa)KCHPIf/’I.

— OXpyraaTe AEUCTBUTEIBHBIE YHCIIA, BBINOJHATH NPUKHIAKY
pe3yJbTaTa BBIYMCICHUH, OILEHKY YHCJIOBBIX BBIPAKEHHUH.

Ypaeuemm u Hepaeencmea

—  Pematp nuHelWHBIE U KBaJApaTHbIC ypPaBHEHUs, ypaBHEHUS,
CBOJSIIIMECS K HUM, IPOCTEHIINE TPOOHO-PAITHOHAIBHBIC yPAaBHEHHUS.

— Pemate cucTteMbl ABYX JIMHEMHBIX YPAaBHEHUU C JBYMs
NEPEMEHHBIMM M CHCTEMBI JBYX YpPaBHEHHI, B KOTOpPBIX OIHO
YPaBHEHUE HE SIBJISICTCS JIMNHCUHBIM.

— Pemate TexcTOBEBIC 3aga4du anre6pa1/1quI<I/IM cnocoboMm ¢
IIOMOIIIBIO COCTABJICHUA YPAaBHCHUS WU CUCTEMbI JIBYX ypaBHeHI/Iﬁ C
ABYMs IIEPEMCHHBIMMU.

— IIpoBoauTe mpocreiilmne ucciaenoBaHusl YPaBHEHUM U CUCTEM
ypaBHEHHI, B TOM YHCJIE€ C TIIpUMEHEHHEM TIpapHuIecKux
npeAcTaBlIeHN (ycTaHaBIMBaTh, UMEET JIM ypaBHEHHE HIIM CHUCTEMa
YpaBHEHHUI pElIeHUs, €CIIM UMEET, TO CKOJIBKO, U Ip.).

— Pemath jMHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA;
n300pakaTh PeIICHNE HEPAaBCHCTB Ha YHCJIOBOH IMPSMOIi, 3aUCHIBATH
pelieHue ¢ MMOMOIIbI0 CUMBOJIOB.

— Pemats CUCTEMBI JUHEHWHBIX HEPABEHCTB, CHCTEMBI
HEPaBEHCTB, BKJIIOYAIONINE KBaJ[paTHOE HEPABEHCTBO, H300pa’kaTh
pellieHue CHUCTEMbl HEPABEHCTB Ha YHMCJIOBOW TPSMOM, 3aIllMChIBATH
pelIeHne C ITOMOIIBK CUMBOJIOB.

— Hcnonp3oBaTth HEpaAaBCHCTBA IIPU PCHICHUW PA3JIMYHBIX 3ajJda4v.

Dynkyuu

— Pacrio3naBarh (GYHKIHMH H3y4YeHHBIX BHIOB. Iloka3biBaTh
CXeMaTHYeCKH  pAaCHOJIOKEHHE Ha  KOOPJAMHATHOW  IUIOCKOCTH
rpaukoB

k -
byukumii Buna: y = kx, y = kx + b, y =2 sy =ax2 + bx +c
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y=x)y= NE Y =[x | B 3aBUCHMOCTH OT 3HAaYCHUI KOA(OUITNESHTOB;
OIMCHIBATh CBOWCTBA (hyHKITHA.

CtpouTh W M300pakaTh CXEMaTHYECKH TpaHUKH KBaJIPATHUIHBIX

—  (yHKUU, ONMUCHIBAaTh CBOMCTBA KBAJAPATHYHBIX (DYHKIUN IO
ux rpaduKam.

— Pacrio3naBare KBajgpaTudHylo (QyHKUOHIO 110 Qdopmylie,

MIPUBOINUTE MIPUMEPHI KBAIPATHIHBIX (PYHKIIMHN U3 peajIbHOM KU3HHU,
¢nszuku, reomerpuu.

Apugpmemuueckan u zeomempuueckan npozpeccuu

—  PacrnoznaBath apu@METHYECKYIO M TI'€OMETPUYECKYIO
IPOTPECCHH NPH PA3HBIX cnocobax 3aIaHusl.

—  BBINONHATE BBIYMCIIEHUSI C MCIIOJb30BaHUEM (OPMYJI N-TO
qjIeHa apu(PMETHIECKON M I€OMETPHUUYECKOW HpOrpeccuii, CyMMBI
HEePBBIX N YJICHOB.

—  H3o00pakaTe 4YJIEHBI NOCJIEAOBATEIHPHOCTH TOYKAMHU Ha
KOOPAMHATHOM MJIOCKOCTH.

— Pemare 3ana4n, cBsA3aHHBIE C YUCIOBBIMU
MOCIEIOBAaTEIIFHOCTSIMH, B TOM YHCJIIE 3aJaY1 U3 peaabHOM XU3HH (C
HCITOJIb30BAHUEM KaJIbKYJISITOPa, HU(PPOBBIX TEXHOJIOTHIA).
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TEMATUYECKOE TNIAHMPOBAHME YYEBHOI'O KYPCA (110 TOOAAM OBYYEHUS)

7 knacc (He menee 102 u)

Ha3spanue pazagena
(TeMbI) (YHCJI0 YACOB)

OcHOBHOE coaep:kaHue

OcHoBHBIE BH/bI 1eATeIbHOCTH 00y4AIOUINXCS

Yucaa u
BBIYHCJICHHS.
PanuonanbHbIe
qucaa

(254

ITonsitue panMoOHaIBLHOTO 4qHCIIa.
Apudmerndeckue AeUcTBUSA c
panMoOHAIBHBIMUA YHCIaMU.

CpaBHeHue, YHOpsIIOYNBaHHUE

palMOHAIBHBIX YHCEI.

CreneHb ¢ HaTypaJIbHBIM ITOKa3aTeJIeM.
Pemenne OCHOBHBIX 3aj7lad Ha apoowu,
OPOIEHTHI U3 pealbHON ITPaKTHKH.
IIpu3Haky geITMMOCTH, pa3JIOKSHUS Ha
MHOYHTEIIN HATYyPAIBHBIX YHCEII.

Peanbubie 3aBucumocTu. Ilpsimas n
oOpaTHasi IPOIOPIIMOHATIBHOCTH

CucremMaTn3upoBaTh W 000ramarts 3HAHHS 00
OOBIKHOBEHHBIX M JECSITUYHBIX APOOSX.

CpaBHHMBATH u YHOPSII0YHBATH npoou,
npeoOpa3oBbIBas npu HEOOXOIUMOCTH
HECSATHYHBIC podu B OOBIKHOBEHHEIC,

OOBIKHOBEHHBIE B JECSITHYHBIC, B YACTHOCTHU B
OECKOHEUHYIO JECSITUYHYIO IPOOb.

IIpumeHATHL pa3HOOOpa3HbIe CIIOCOOBI U MPUEMBI
BBIYHCJICHUS 3HAYEHUI APOOHBIX BbIPAKEHUId,
colepKallnX OOBIKHOBEHHBIE W JICCSITUYHEIC
npodu:  3aMeHsITh Npu  HEOOXOIUMOCTH
NECATUIHYIO apoOb OOBIKHOBEHHOW |
OOBIKHOBEHHYIO  JECSTUYHOH,  HPHUBOIWUTH
BBIpakeHHE K (opme, Hanbosiee yI0OHOH I
BBIYUCIICHUH, mNpeoOpa3oBbIBaTh  ApOOHBIE
BBID@XKEHHSI Ha YMHOXXEHHE U JICJICHHUE
JECSITUYHBIX ApOoOeil K NEeHCTBHUSIM C IEJIBIMH
YHCIaMU.

IIpuBoauTh YMCI0BBIe U OyKBeHHbIEe MPHMePHI
CTCIICHU C HaTypaJIbHbIM ImokKasaTeJjiem,
OOBSICHSISI 3HAYEHHUsT OCHOBAHUSI CTENEHH WU
IokKasaTelsi CTEeNeHH, HaXOAUTh 3HAYCHHUS
creneHeil Buaa a" (a — noboe paruoHaIbHOE
9HCII0, 1 — HATypaJbHOE YHCIO).
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IMoHMMaThH CMBICI 3aIIMCH OOJIBIIINX YHCEII C
IIOMOIIBIO IECSTUYHBIX APOOEH U cTerneHeil yncia
10, npUMEeHSITBUX B PEaJbHBIX CHUTYyaIlUsX.

IIpumensaTs OpHU3HAKH JEIINMOCTH,
pa3iIoKeHUsI Ha MHOXHUTEJIH HaTypaJbHBIX
qHCell.

Pematp 3agaum  Ha  9acTH, IPOICHTHI,
OPOIOPLHUN, HAa HaXOXKJACHUE ApoOH (mpoleHTa)
OT BEJWYHMHBI M BEJIWYUHBI 10 e€ npobu
(opoueHTy), napodou  (IpoIeHTa), KOTOPbIi
COCTaBJSIST  OJHA  BEJIMYHMHA  OT  JIPYTOM.
IIpuBoauTH, pa3dupaTh, ONEHUBATH Pa3JINIHBIC
pelIeHusI, 3aIICH PEIICHUH TeKCTOBBIX 3aJ1ad.
Pacno3naBatb W OOBSICHATH, OIIMPAsCh Ha
OIlpeieICHHsI, MPsSIMO HPOIOPIUOHAIBHBIE U
0o0paTHO  TPONOPIHOHAIBHBIE  3aBHCHMOCTH
MEXX1y BEJIMYMHAMH; MPUBOAUTH MPUMeEPHI STHX
3aBHCUMOCTEH W3 peajbHOro MHpa, U3 JIPYTHUxX
Y4EeOHBIX MPEIMETOB.

Pemath npakTHKO-OpUEHTUPOBAHHBIC 3a/1aUU Ha
pOoOU, IPOLIEHTEI, IPSIMYIO U OOpaTHYIO
NPONOPLUUOHAIBHOCTH, IPONOPLUU

AJjredpanyeckue
BBIPaKEHUsI

(27 1)

ByKBeHHBIE BBIPpAKEHHSI.
Ilepemennsle. JlonycTUMbIEe 3HAYEHUS
nepeMeHHBIX. DOPMYIIbI.
[IpeobpazoBanue OyKBEHHBIX
BBIDQKEHHUM, PpPACKpbITHE CKOOOK U
MpHBEJIEHUE MOJOOHBIX CJIAraeMBbIX.

OBJagers anreOpanyecKol TEPMHUHOJIOTHEH U
CUMBOJINKOH, NPHUMEHATH e B mporecce
OCBOCHUS y4eOHOT0 MaTepuana.

Haxoaurh 3Ha4eHUsI OyKBEHHBIX BbIpa’KeHUH
OpU 3aJITaHHBIX 3HAYCHUSX OYKB; BBIITOJHSTH
BBIYHCJICHUS 110 HOpMyJIaM.
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CBOMICTBaA CTENEHU C HATypPaJIbHBIM
IOKa3aTeIeM.

MmuorouneHsl. ClI0)KEHHE, BEBIYUTAaHUE,
YMHO>@XEHHE MHOT'OWICHOB. DOpMYJIbI
COKpalIEHHOro YMHOXXeHusl. Pa3ioxeHue
MHOTOYJICHOB Ha MHOXXHUTCITH

BeinmoHaTe npeoOpa3zoBaHUs LIEJI0ro
BBIDA)KCHUs B  MHOIOYIECH IPHUBEIACHUEM
IMOJOOHBIX CaraeMbIX, PAaCKPBITHEM CKOOOK.

BbINONHATE yYMHOXEHHE OJHOWIEHa Ha
MHOTOYJIEH ¥ MHOTIOYJ€Ha Ha MHOTOYJIEH,
NpUMeHsITh (HOopMyJIbI KBaapara CyMMBI U
KBajJipaTa Pa3HOCTH.

OcymecTBJISATh Pa3jI0oKeHUE MHOTOWICHOB Ha
MHOXKHTEJIM ITyTEM BBIHECEHHUsI 3a CKOOKH
o0mIero MHOXXUTENsA, INMPUMEHEHUS (HOPMYJIIBI
pa3sHOCTH KBaJpaToB, (GOPMYJI COKPAIIEHHOTO
YMHOXCSHHUSI.

IIpumensaTs mpeoOpa3oBaHHE MHOTOYICHOB
JUISL  pelIeHWs]  pa3IudHBIX  3amad = U3
MaTeMaTHUKH, CMEXHBIX  MPEIMETOB, U3
pearbHOU MpPaKTUKH.

3HAKOMUTBLCSI ¢ MCTOPHeli Pa3BUTHS MAaTeMaTHKH

YpaBHeHus u
HepaBeHCTBA
(20 )

VpaBHeHHe, npaBuiia npeoopa3zoBaHUs

YpaBHEHUS, PaBHOCHUJIIBHOCTB
YPaBHEHU.

JIuneitnoe ypaBHEHHE c OJTHOM
NepeMEeHHOMH, peuieHue JIMHEWHBIX

ypaBHeHui. Penienue 3agauc momMouibo
ypaBHEHUH.

JInneliHOe ypaBHEHHE C ABYMs
IepeMeHHbIMU U ero rpaduk.Cucrema
JIBYX JIMHEHHBIX YpaBHEHUH C IBYMsI
rnepeMeHHbIMU. Pemmenne cucrem

Pemiare nuHeliHOe ypaBHEHHE C  OJHOM
IIepeMEHHOW, MPUMeEHsIsI MpaBHJIa Iepexoja OT
HCXOJHOTO YpaBHEHHUS] K PAaBHOCHUIBHOMY €My
Oonee npocroro Buaa. IlpoBepsTh, sBiIsieTCst 11
KOHKPETHOE YHCJIO KOPHEM ypaBHEHHUSI.
IMoadupaTs NpuMepHI TIAp YHUCEIT,
SIBIISTIOINUXCS PEIIEHUEeM JTUHEHHOTO ypaBHEHUS
¢ nByMms nepemeHHbIMU. CTPOUTH B
KOOPAWHATHOHN TIJIOCKOCTHU IrpaduK JIMHEHHOTO
YpaBHEHUsI C OBYMsI NE€PEMEHHBIMH;
MOJIB3YSICh T'Pa(UKOM, HPHUBOAUTH MPUMeEPbI
pelIeHus ypaBHSHUS.
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ypaBHEHHI CITOCOOOM ITOICTAHOBKH U
CIIOCOOOM CIIOKCHHUS

HaxoauThs pemieHne CUCTEMBI IBYX JIMHEHHBIX
YpPaBHEHUH ¢ ABYyMsI IEPEMEHHBIMH.

CocTaBJISITh U peliaTh YPaBHCHUE UJIH CUCTEMY
YpaBHEHHI1 110 YCIIOBHIO 3a/1a4H,
HHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3aJ[ayd MOJIYYCHHBIH pe3ysbTaT

KoopaunaTtbin
rpaguku.
Dyuxnun (24 4)

Koopaunara Toukm Ha  IIpsAMOML.
YHucrnoBele NpoMexyTKu. PaccrosiHue
MEXIy ABYMs TOYKAMHKOOPIAMHATHON
PsIMOM.

IIpsiMmoyronpHast cucTtemMa KOOpAHHAT
Ha 1UIOCKOCTH. IIpmMmeps! rpadukos,
3aJaHHBIX dopmymamu. YUrenue
rpadMKOB peaTbHBIX 3aBUCHUMOCTEMH.

Ilonsitne ¢dyukmun. I'padux GyHKIUU.
CpoiicTBa ¢yHKUmi. JInHeitHas QyHKIHS.
IToctpoenue rpaduka JIMHEHHOM
¢pysxmuu. 'paduk GyHKIHU y = [x]

HN300pakaTh Ha KOOPAUHATHOU MPSAMOI TOUKH,
COOTBETCTBYIOIIME 3aJlaHHBIM KOOpJUHATaM,
JIy4d, OTPE3KH, UHTEPBaJbl; 3allUChIBAaTh UX Ha
anreOpanyecKoM sI3BbIKE

OTMeuaTh B KOOPAMHATHOIH MJIOCKOCTH TOYKH IO
3aJaHHBIM KOOpAWHATaM; CTPOUTH Tpadukn
HECJIOXKHBIX 3aBHCHMOCTEH, 3aJaHHBIX
dbopmymamu, B TOM dYHCIE C TOMOIIBIO
mu¢poBBIX JabopaTOpHid.

IIpumensTs, H3yJaTh NMpenMyliecTBa,
HHTEePHpeTHPOBATH rpaduueckuit crocob
NPEACTABICHUSI M aHaldu3a Pa3sHOOOpa3HOU
JKU3HEHHOW WH(popManuu.

OcBauBaTh NOHATHE (QYHKIIUH, OBJIAIEBATH
(pyHKIIMOHATEHOW TEPMUHOIOTHEH.
Pacno3naBaTh TuHEIHYIO QYHKIUIO y = kX + b,
onuchIBaTHL e€ CBOICTBAa B 3aBUCHMOCTH OT
3Ha4YeHui KoddPuImeHToB k u b.

Ctpouts rpadpuxku JUHEHHOW (QyHKIHUH,
bysKIIN
y=Ix].
Hcnouab3oBath
TTOCTPOCHUS

uudpoBbie  pecypchbl I
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rpaduKoB QYHKIWI U W3YyYESHHUS] UX CBOMCTB.
ITpuBoaurts OpHUMEPHI JIMHEUHBIX
3aBHCHMOCTEIl B peaJbHBIX IIpoleccax |
SIBJICHUSIX

IloBTOpPEHME M
o6o0menne(6 u)

IloBTOpEeHNE OCHOBHBIX HOHSITHH U
METOZIOB Kypca 7 Kiacca, o0OoOlieHue
3HAHUU

BbiOupaTh, NpPUMEHSATH OLEHHBATH CIOCOOBI
CpPaBHEHUS YHCEJI, BEITUCICHUH, ITpeoOpa3oBaHMt
BBIPAXKCHUH, pELLICHUs] YPaBHECHUN.

OcylecTBJIsITh  CAMOKOHTPOJIb  BBITIOTHIEMBIX
nercTBui u CaMOIIPOBEPKY  pe3yabTara
BBIYHUCIICHUH, TIpeoOpa30BaHUM, ITOCTPOCHUN
Pemiats  3agaum U3 peajbHOM  JKU3HH,
NpUMeHAThL MaTeMaTHYeCKHe 3HAHMS I
pelIeHus 3a1a4d U3 APYTUX IpeaMeTOB.

Pemarp TekcTOBBIE 3a/aYH, CPAaBHUBATh,
BBIOMPATH CIIOCOO0BI PEIICHHS 3a0a4d
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8 kmacc (we menee 102 u)

HazBanmue

pa3jaena (TemMbl)
Kypca (4MCJI0 4acoB)

OcHoBHOe cojeprkaHue

OcHOBHbBIE BH/IbI 1€ATEIbHOCTH oﬁyqamumxcn

Yucaa
BbIYHCJICHHS.
KBaapatHnsie
KOpPHHU

(15 v)

Hu

KBanpatHbili KOpeHb U3 4HCIIA.

TTousite 06 MppanoOHaAIHEHOM
gucne. JlecsaTuuHbie
OPpUOITMKEHUST
HppanoOHaJIbLHBIX YHCEIl.
JlelicTBUTENbHBIC YHCIIA.
CpaBHEeHHE NEHCTBUTEIBHBIX
quceil. ApuPMEeTHIESCKUI
KBaJIPaTHBIHKOPEHB.
VpaBHeHuE BUIa x> = a.
CpoiicTBa apu(pMETHIECCKUX
KBaJIpaTHBIX KOPHEH.
ITpeoOpazoBaHHE YHCIIOBBIX
BBIpAKEHUN, COJIeprKalInuX
KBaJIpaTHbIE KOPHU

DopMyIHPOBATH ONpeaedeHHe KBaApPaTHOTO KOPHS U3
4HCIa, apUPMETHISCKOTO KBAaJAPATHOTO KOPHS.
IIpuMeHsITh OnepaIuio U3BICUCHUSI KBAaAPATHOTO KOPHS
W3 YHUCla, UCHO0b3Ysl IIPU HEOOXOAUMOCTH KaJIbKYJISTOP.
OuneHnBaTh KBaJpaTHbIC KOPHU LEJIBIMH YHCIAMU U
JIECSTUIHBIMHU IPOOSIMH.

CpaBHHBATh M YNOPA/J0YUBATh palMOHAJIBHBIE U
HppalMOHAJIBHBIE YHCJIA, 3allHCaHHBIE C ITOMOUIBIO
KBaJpaTHBIX KOPHEH.

HccaenoBars ypaBHEHUE X° = a, HaXOAUThb TOYHBIC U
npuOIIKEHHBIE KOpHU nipu a > 0.

HUccienoBath cBOiicTBa KBaJpaTHBIX KOPHEH, MPOBOJIS
YHCIIOBBIC SKCTIEPUMEHTHI c HCIIOJIb30BAHUEM
KaJIBKYJISITOpa (KOMIIBIOTEPA).

Jloka3pIiBaTh CcBOMCTBAa apu(METHUYSCKUX KBaJgpaTHBIX
KOpHEH; TpHUMEHSATh WX Uil IpeoOpa3oBaHUS
BBIPAXKEHUH.

BbBINOJHATH Mpeodpa3oBaHHsl BBIPAKCHUI, COAepIKaIuX
KBaJpaTHble KOPHH. BpIpaxkatb IepeMeHHbIE U3
TeOMEeTPUISCKUX U GHU3UISCKUX (HOPMYIL.

BpIumciasiTh  3HA4YeHHsl  BBIPAXXCHNUH,  COAEp KaIINX
KBaJIpaTHbIE KOPHHU, HCIIONB3Yysl TP HEOOXOIMMOCTH
KaJIBKYJISITOP.

Hcnonb30BaTh B XOJI€ PEUISHMS 3a/a4 3JIEMEHTapHbIS

2
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OPEACTAaBICHUs, CBs3aHHBIC C  OPUOIMKEHHBIMHU
3HAYCHUSIMU BCIIUYHH.
3HAKOMHUTBLCS € MCTOPHEil Pa3BUTHS MaTCeMaTHKU
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Ilpooonscenue

Yucaa u CTerneHp ¢ LesbIM DopMyIHPOBATH OIPe/IeIeHHe CTCIICHH C LEIIBIM
BBIYHCJIECHHUS. IOKa3aTeJIeM. IOKa3aTeJIeM.
Crenensp ¢ neabIM CrangapTHas 3amich 9ucia. IMpeacTraBiasiTh 3alIMCh GOJBIIMX U MAJIBIX YUCEIl B
noKasaTesiem Pasmeprl 06bexTOB crangapTHOM Buje. CpaBHMBATH YHCIIA U BETHYUHEI,
(7 4) OKPYIKAIOWIEro Mupa (0T 3aMHCaHHBIE ¢ UCTIONb30BaHUEM cTermeHu 10.
SJIEMEHTAaPHBIX
JACTHII 10 KOCMHUCCKHX Hcnosib30BaTh 3alUCh YHCEN B CTaHIAPTHOM BHIC JUISI
00BEKTOB), IIUTEILHOCTh BBIPAXKCHUSI Pa3MEPOB OOBEKTOB, JTUTEIBHOCTH MPOIECCOB B
IPOLIECCOB B OKpy>KalollleM MHpe.
OKpY>KaroIleM MHpE. ®opmMyJIHpPOBATh, 3aAIMCHIBATL B CUMBOJIMYecKoil ¢opme u
CBoficTBa CTENEHN C LEJIBIM WLTIOCTPUPOBATH MPHUMEPAMHU CBOMCTBA CTEIICHH
IoKasaTejaem
C LIEJIBIM ITOKa3aTeJICM.
IIpuMeHsSITH CBOMCTBA CTENCHU UISI MPCOOpPa3OBaAHUSI
BBIPQYKCHHU I, COACPIKAIINX CTEIICHU C LIEJIBIM ITOKa3aTeseM.
BbINOJIHATH IeHCTBHUA C YNCIIaMU, 3alIUCAHHBIMU B
CTaHAapTHOM BHJC (YMHOXXCHHE, JCJICHHE, BO3BEIACHUE
B CTCIICHB)
Aarefpanyeckue KpanpaTubnii TpéxuieH. Pacno3HaBaTh KBaJApaTHBIM TPEXUIICH, yCTaHABINBATH
BbIPAKEHHUS. Pasnoxenne kBaspaTHOTO BO3MOYKHOCTB €TI0 Pa3JIOKCHUST Ha MHOYKUTEIIH.
Kaaparubtii TpEXHIICHaHA MHOMHTCIH PackiiafibiBaTh HA MHOMKHMTEJM KBaJIpaTHBIA TPEXUICHC
TPEXUIeH HEOTPHUIATEIIBHBIM JUCKPUMHUHAHTOM
(59
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Auredpandeckue AnreOpanueckas poOb. 3anuceiBaTh anrebpanmyeckue BbIpakeHUs. HaxoaurThb
BbIPaKEHHSI. JonycTtumsre 3HA4YCHUS 0o0JlacTh ~ OMpEeAesICHHUsI  PAllMOHAIBHOTO  BBIPAYKCHHUSI.
Anredpanueckas TIEpEeMEHHBIX, BXOJAIINX B BBINOJIHATH  YUCJIOBBIE [MOACTAHOBKH H  BBIYMCIATH
podL anrebpanyeckue BBIPaXKCHUS. 3Ha4YCHHUE JAPOOH, B TOM YHCIIC C MIOMOIIBIO KAIBKYJISITOPA.
(15 ) OcHoBHOE CBOMCTBO @dopMyanpoBaTH OCHOBHOEC CBOWCTBO anreOpanmdecKoiu
anreOpanyeckoil Apoou. ApoOW W MPUMEHAATH C€ro Ui mpeoOpa3zoBaHHs ApPOOCi.
Coxkpaienue Jpooeii. BBINOJHATL JeCTBUSI C  anreOpanmdecKUMH  JAPOOSIMH.
Crnoxenue, BBITMTaHHE, IIpuMeHsITh TPeoOpa3OBaHMsI BBIPAKCHUM JUISI PEIICHHS
YMHOKEHHUE u ACJICHUC | 3334, BeipamaTh nepeMennble u3 Gopmysn (QU3HYECKUX,
anrebpanIeckux APOGEH. | reoMeTpuecKHX, OMMCHIBAIOIINX OBITOBbIE CHTYALHN)
IIpeoOpazoBanue  BBIpaKCHUH,
colepkamux  ainrebpandeckue
podu
YpaBHenus KBanpartHnoe ypaBHEHHE. Pacno3naBaTh KBaJpaTHBIC ypaBHECHUSI.
U HepaBeHCTBA. Henomnnoe KBaJpaTHOE 3anuceiBaTh GOpMYyJIy KOpHEil KBaJpaTHOTO YpaBHCHUS;
KBaaparubie ypaBHenue. Dopmysia KOpHeE pemiaTh KBaJpaTHbIe yPaBHEHHUs — IOJIHBIC U HETIOIHBIC.
YPaBHEHUS KBaJpaTHOTO YpaBHEHHUSI. I[IpoBoauTh TpocCTeiilmine HWCCJAEAOBAHUSI  KBaJAPATHBIX
(15 u) Teopema Buera. YpaBHEHUH.
Perienue YpaBHEHHUH, Pemath ypaBHeHHs, CBOISIIHECS K KBaJPaTHBIM, C
CBOJMIIMXCS K  KBaJPATHBIM. IIOMOIIBIO TTPeoOpa3oBaHUil U 3aMEHON NEepEeMEeHHOM.
IIpocreiimmue JIpoOHO- Ha6aronaTh U aHAJN3HPOBATH CBS3b MEXIYy KOPHSIMH U

panuoHAIEHBIC YPaBHECHUS.
Pemmenne TEeKCTOBBIX 3azad C
MTOMOIIBIO KBaJpaTHBIX
ypaBHEeHUH

KOo3(PUIHEHTaMH KBaJpaTHOTO ypaBHEHHS.

dopmyaupoBaTrh TeopeMmy Buera, a Takke oOpaTHYIO
TeopeMy, NPUMEHITh 3TH TEOPEMBI JJIsl pEIISHUs 3ajad.
PemiaTe TeKCTOBBIE 3aJa4M alIreOpandeckuM CIoOcOoOOM:
MIEPEXOJIUTh OT CJIIOBECHOH (GOPMYIHMPOBKU YCIIOBUS
3a/lauyd K aJreOpandecKoil MonaeslH IyTEM COCTaBJICHMS
YPaBHEHUS; pemate COCTaBJIEHHOE ypaBHEHHE;
MHTEPNPETUPOBATh PE3YJILTAT.
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3HAKOMUTBCS ¢ UCTOPMEH Pa3BUTHS aIreOphl

YpaBHeHus
W HepaBeHCTBA.
Cucrembl ypaBHEHHIA

(13 v)

JIuneliHOe ypaBHEHUE C IABYMs
HnepeMeHHBIMH, ero rpaduk,
pUMEPHI PELICHUs YPaBHCHUN B
LeJIbIX YHCIIax.

Pemienne CHCTEM ABYX
JAHEWHBIX YPaBHEHUM C JABYyMs
NepeMEHHBIMU. ITpumepst
pelIeHus CHUCTEeM HEeJIHMHEeHHBIX
ypaBHEHUH c ABYMSI
TIEPEMEHHBIMH.

I'papuueckas wHTEpHIpeTaUs
YpaBHEHUS c IBYMSI
TI€PEMEHHBIMU u CUCTEM
ypaBHEHUH c ABYMSI
IEePEMEHHBIMH.

Pemenne TEKCTOBBIX 3amad cC
NOMOIIIBIO CUCTEM ypaBHEHUH

PacnosnaBaTth  JIMHEHHBIEC
IIepEeMEHHBIMH.

CTpouTth rpadUKu JMHEHHBIX ypaBHEHHI, B TOM YHCIIE
HCIO0Jb3Yys HH(POBBIE pecypChl.

PaznuuaTh napajyuieabHbBIE U IIE€peCceKaroluecs: MpsiMble
110 UX YpaBHCHUSM.

Pemiars cucteMbl 1ByX JIMHEWHBIX YPaBHEHUM C JABYyMs
IIEPEMEHHBIMHU MMOJCTAHOBKOM U CIO0KEHUEM.

Pemiatre mnpocreiiliyne cUCTEMBI, B KOTOPBIX OJIHO U3
YPaBHEHHUI HE SBISCTCS JIUHEUHBIM.

IIpuBogute rpadguyecKyl0 HHTEpHpPeTAlUI0 PEIICHUS
YpaBHEHUS C ABYMsI IEPEMEHHBIMU U CUCTEM YpPaBHEHHH
C ABYMsl IEPEMEHHBIMU.

PemaThs TeKcTOBBIE 3aa4M aIreOpandecKuM CIIOCOO0M

YpaBHEHHSI C  JOABYMs

YpaBHeHust
U HEpaBeHCTBA.
HepagenctBa (12

)

YUuncnoBble HEPABEHCTBA U UX
CBOMCTBA.

HepasenctBo c OJTHOM
NepeMEeHHOMH. JIuHeliHbIe
HEpaBEHCTBa c OJITHOM
NepeMeHHON U UuX pelIeHue.

CucreMbl TMHEHHBIX HEPaBEHCTB
C OJHOM TIEPEeMEHHOM U UX
peurenue.

M300parkeHne pereHust
JIMHEHHOI O HEPABEHCTBA U X

PopmyaupoBarb CBOICTBaA
WITIIOCTPUPOBATH ~ UX  HA
JIOKA3bIBATh AJIreOpanvdecKu.
IIpuMeHATH cBOMCTBA HEPABEHCTB B XOJI€ pEIlICHNUs 3a1a4.
Pemrars jguHelHbIEe HEPAaBEHCTBA C OJIHOM MEPEMEHHOM,
n3o0pakaTb pelIeHHe HEepaBeHCTBA HA YHCIIOBOH
MPsIMOM.

Pemath cucTeMbl JIMHEHHBIX HEPaBEHCTB, H300pa)kaTh
pelieHne CUCTeMbl HEPaBEHCTB Ha YHUCJIOBOM MPsIMOM

YUCIIOBBIX ~ HEPABEHCTB,
KOOpPJIMHATHOM  TIPSIMO,
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CHUCTEM Ha YHUCJIOBOU MPSIMOM

DyHknuu. ITousitme ¢yukumn. OO6macte | Hcenmoab3oBaTh QyHKIHMOHAIHHYIO TEPMHHOJOTHIO H
OcHoBHBIE OIIpeIeJICHUs] © MHOYKECTBO CHMBOJIHKY.
NOHATHUS 3HaueHn QyHkinu. CrnocoOnl BbiuucasaTh 3HaueHus1 QYHKIUN, 3aTaHHBIX (hopMyIaMu
(5 u) 3agaHusi QYHKITHHA. (mpu  HEOOXOAWMOCTH  HCHOJB30BaTh  KaJBbKYJSTOD);
I'papux ¢ysxknuu. CBOKUCTBA | cocTABAATHL TAGJMIbI 3HAYEHHH (QyHKIUH.
dbyHKIMH, UX OTOOpa’keHHE Ha CtpouTh o ToYKaM rpapuku QyHKIHH.
rpaduke OnmuceiBath  cBoiicTBa  (QyHKIMH Ha  OCHOBe  €§
rpauuecKoro mpeacTaBICHUS.
Hcnonb3oBaTh QyHKIMOHAIEHYIO TEPMUHOJIOTHIO U
CHMBOJIMKY.
HccnenoBath npumepsl rpauKoOB, OTPAXKAIONINX PEaTbHBIC)
nporecckl u siejaeHus. [IpuBOANTH MPpUMePHI IIPOLIECCOB U
SIBJICHUI C 3aJaHHBIMH CBOMCTBaMM.
Hcnonb3oBaTh KOMIBIOTEPHBbIE MPOTPAMMBI IS TI0-
cTpoeHus rpad@ukoB GYHKIHUN U U3YUYSHHsSI UX CBOWCTB
DyHKUNH. YreHne 1 nmoctpoeHue rpaduKoB Haxoauth ¢ noMoumbi0 rpaduka QyHKIUHA 3HAYCHUE O~
Yuciaosbie ¢yuknuii. [Tpumeps! rpadukon HOM M3 paccMaTpHUBAEMBIX BEIIMYUH IO 3HAYUCHUIO JPY-
dynKmun GYHKIOUN, OTPaXKarOIINX TOM. .
9 u) peanbHBIE MPOIECCHI. B HecnmoxXHBIX cllydasx BbIpaxkaTh (hopMy.10ii

DyHKIINH, OMHCHIBAIOIINC
OpsIMYIO B OOpaTHYIO
MPOITOPLHOHAIBHBIC
3aBUCHUMOCTH, UX I'pa]pUKH.
T'umep6ona.

3aBUCUMOCTDH MCXKY BECIUYHNHAMU.
OnuceiBaTh XapakTep HU3MCEHCHUSA OJTHOW BEJIMYUHBEI B

3aBUCUMOCTHU OT HU3MCHCHMUS Z[py]"Oﬁ.
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Ilpooonscenue

Ha3zBanue
pa3jaena (TemMbl)
Kypca (4HCJI0 4acoB)

OcHOBHOE coaep:kaHue

OcHoOBHBIE BH/bI 1eATeIbHOCTH 00y4AOUINXCS

I'papux PyHkuu y = x2.

DyHKIHM y = X2, y = x°,

y = Jx, y = |x[; rpaduueckoe
pellleHre ypaBHEHHH W CHCTEM
ypaBHEHUM

Pacno3naBathb BU/bI N3y4aeMbIX GyHKIIHA.
IMToka3bIBaTh cXeMaTH4YeCKH TOJIOKCHUE Ha
KOOPJIMHATHOH IIOCKOCTH TpaduKoB (YHKIUH BUIa: Y
= x2,/y= X3,

y= X, y=I[x|.

HUcnoan3oBath ¢GyHKuMOHATBbHO-TPadUecKUe

npeicTaBJEHUs IJIs1 PEIICHUS U HUCCIIEIOBAHUS YPAaBHECHUN
UCHCTEM YpaBHEHUU.
IIpumensaTs uudposbie
rpaukoB QyHKINH

JJIst

pecypcsbl TOCTPOCHUSI

IToBTOpeHue n
0000menue(6
)

IToBTOpEeHNE OCHOBHBIX MOHSITUN
U METOJ0B KypcoB 7 u 8 KJIacCOB,
o0o0mIeHne 3HaHUN

BriOupaTrh, NPUMEHATb, OLEHUBATH CHNOCOOBLI CPAaBHEHUS
9HceJl, BBIUYACICHHH, NPeOoOpa3soBaHUN  BBIPAKCHUH,
peuieHus: ypaBHEeHUH.

OcymecTBIATh CAMOKOHTPOJIb BBINOIHICMBIX NEHCTBUN U

CaMOIIPOBEPKY pe3ynbTaTa BBIYHCIICHUH,
npeobpa3zoBaHU, TOCTPOCHUN.

Pemate 3amaum M3 peanbHOW KU3HM, NPHMEHSTH
MaTeMaTUUeCKHe 3HAHUS IS PEIIeHHs 3a7ad U3 JPyTHuX
MIPEIMETOB.

PemiaTh TeKCTOBbIE 3aJaul, CpaBHUBaTb, BbLIOMpaTh

CIOCO0BbI PEILICHUs 3a1a49u
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9 knacc (ne menee 102 u)

Ha3Banmue
pa3neia (TeMbl)
Kypca (4HMciio

OcHoBHOE coiepxkaHue

OcHoBHbIE BH/ABI 1eSITeTbHOCTH 00y4aI0IIMXCSI

9wy

MHOXecTBO IeHCTBUTEIBbHBIX
qyCceN; JIeHCTBUTCIbHBIC

qucna Kak O€CKOHEYHBIC ICCITUYHBIC
npoOu. B3zamMHO OJHO3HAYHOE
COOTBETCTBHE MEXKIy MHOXKECTBO
JeHCTBUTEIILHBIX YHUCEI U
MHO>ECTBOM TOYCK KOOPAUHATHOM!
OpsIMOM.

CpaBHEHHE NEHCTBUTEIbHBIX YHCE,
apudMeTHYECKUEe ICHCTBUI C
NEUCTBUTEILHBIMA YHCIIAMH.
IMpubnmxéHHOE 3HaYCHUE
BEJIMYUHBI, TOYHOCTH
OPpUOITVKEHUS.

Okpyrienue yucen. [Ipukuaka u
OIIEHKA Pe3yJIbTaTOB BBIUMCICHUN

4acoB)
Yucaa n PammonanpHBIC YHCHAa, Pa3BuBaTh mpeacraBJieHUs O YHCIaX: OT MHOXKECTBa
BbIYHUCJICHHSI. HppallMOHAIIbHBIC YHCIIA, HATYpaJIbHBIX YUCEN JO0 MHOYKECTBA JeHCTBUTEIBHBIX
HeiicTBUTEIbHBIE KOHCYHBIC H qHCell.
queaa OECKOHEUHBIEC JACCATUYHBIE IPOOH. O3HAKOMHUTBCH C BO3MOXXHOCTBHIO MPEACTABICHUS

AEeHUCTBUTECIILHOIO YHCIa KaK OECKOHECYHOM
JECSITUIHOU JPpOOU, MPUMEHSATH JICCATUIHBIC

OpUOIIKEHUS PAlMOHAIBHBIX U HPPAIIHOHAIIBHBIX

YHCEII.

HN3o0pakarh JIeHCTBUTEIbHBIC YUCIIA TOUKAMH
KOOPJAMHATHON MPSIMOM.

3anucpIBaTh, CPABHUBATDH M YNOPAI0YNBATH
JICUCTBUTEIIBHBIC YHUCJIIA.

BpINOaHATH, codeTass yCTHBIE U MUCHMEHHBIC
npuémbl, apudMeTrnyecKne JAeicTBUs C
palMOHAIILHBIMUA YUCIIAMU; HAXOAUTh 3HAUYCHUS
CTETIeHEeH C IeIbIMU ITOKa3aTeIsIMU U KOPHEMH;
BBIYUCJISATH 3HAYCHUS] YMCIOBBIX BBIPAKESHUU.
IToayuuts npeacraBjieHue O 3HAYUMOCTH
JIEWCTBUTEIbHBIX YHUCEN B IIPAKTUYECKON
NEeSITCIIBHOCTH YECJIOBCKA.

AHaJIU3UPOBATH H /IeJaTh BBIBOJAbI O TOYHOCTH
l'lpI/I6J'lI/I'}KeHI/l${ ﬂeﬁCTBMTeHbHOFO qucJiia l'lpI/I
peueHun 3aa4.

OKpyriasaTe JeHCTBUTEIbHBIC YHCIA, BbINOJIHATH
NPUKUJIKY PE3yJIbTaTa BBIUUCICHUH, OLEHKY
3HAYEHUM YUCJIOBBIX BBIPAXKECHHM.
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3HAKOMUTBCS ¢ MCTOPHEii Pa3BUTHS MaTCMaTHKH

YpaBHenus JIuneitHoe ypaBHeHue. PenreHue OcBauBaTh, 3allOMHHATH M IPUMEHATH rpaduuecKue
U HEPaBeHCTBA. YPaBHEHHM, CBOISIIIUXCS K MeTO/ bl IIPU PELICHUN YPaBHCHUN, HEPABEHCTB U UX
YpaBHenus JIMHEHUHBIM. CHUCTEM.
¢ O/IHOIi KBanparHoe ypaBHeHue. Pemienue Pacno3naBaTh 1ieible U JpOOHBIC YPAaBHEHHSI.
nepeMeHHO YPaBHEHHUM, CBOIAIIMXCS K Pemratp JiuHeliHbIe M KBajpaTHbIE YPAaBHEHUS,
(14 v) KBaJpaTHbIM. bukBagpaTHbIe YPaBHEHHsI, CBOJSIIIIMECS] K HUM, HPOCTENIINE
YpaBHEHMUS. ApOoOHO-pallMOHAIbHBIE YPABHEHUSI.
ITpumepsl penieHust ypaBHEHUHN IlpeanaraTs BO3MOXXHBIE CITOCOOBI PEIICHUS
TpeThel U 4eTBEPTON cTEenIeHENH TEKCTOBBIX
Pa310>KE€HUEM Ha MHOYXKHUTEIU. 3a1a4, 00CyKIaTh UX U pPellaTh TEKCTOBBIC 3aJa4ud
Pemienue IPpOGHO- pa3HBIMU CITOCOOaMHU.
palMoOHAIbHBIX YPaBHEHHIA. 3HAKOMHUTBCS € MCTOpPHell pa3BUTUSA MaTeMaTUKU
Pemenue TekcTOBBIX 3a1a4
anreOpandecKM METOJIOM
YpaBHeHust JInneliHOE ypaBHEHUE C ABYMS OcBauBaTh U NPUMEHATH IPUEMBI PELICHUS CHCTEMBI

U HepaBeHCTBA.
CucteMbl ypaBHeHHMIi

(14 u)

TIEpEeMEHHBIMU U ero rpaduxk.
Cucrema AByX JTHHEHHBIX
YpaBHEHUH C ABYMsI IIEPEMEHHBIMH
u e€ pemenue. Penienue cucrem
IBYX YpaBHEHHH, OJHO U3
KOTOPBIX JIMHENHOE, a Ipyroe —
BTOPOH CTEINEeHU.

I'papmueckass wmHTEepnpeTarus
CUCTEMBI YPaBHEHUNH C IBYyMsI

NEPEMECHHBIMHU

NBYX JIMHEHHBIX YPaBHEHUN C JByMs [IE€PEMEHHBIMHU
W CHUCTEMBI JBYX YpaBHEHHH, B KOTOPBIX OJHO
YpaBHEHHE HE SIBISICTCS JIMHCSHHBIM.

Hcnoas3oBath pyHKUIHOHATBHO-TpadUIECKHA
MPEJCTABICHUST Ul PpelleHusT W HCCIed0BaHUS
YPaBHEHUH U CUCTEM.

AHaJIM3upoOBaTh  TeKCThl  3aJa4y, pewmatb  UX
anrebpanvyecKuM cnocoooMm: nepexoauThb oT
CIIOBECHOW (OPMYIHMPOBKH yCJIOBHsSI 3adadyd K
anrebpandeckoil  MOAeIH ITyTEM  COCTaBJICHHUS
CUCTEMBI YPaBHCHUI; pelmiaTh COCTaB
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Pemenune TeKCTOBBIX 3a1a4
anrebpandecKuM CII0COO0M

JICHHYIO CHCTEMY YpaBHCHUI; HHTePIPEeTHPOBATH
pe3ynbTar.
3HAKOMUTBLCSI ¢ MCTOPHell pa3sBUTHS MaTeMaTHUKHU

YpaBHeHust
U HepaBeHCTBA.
HepasencrtBa (16

)

YuciaoBble HEpAaBEHCTBA M HX
CBOMCTBA.

JIuHeliHbIe HEPABEHCTBA C OJHOM
NEepPEMEHHON U UX pELISHUE.
CucTeMbl TUHEWHBIX HEPAaBEHCTB
C OJIHOM MepeMeHHOHW U Hux
pelreHue.

KBagpatHbsle HEepaBeHCTBA U UX
pelieHue.

I'paduueckas UHTEepHIpeTanus
HEpaBEHCTB u cucTemM
HEpaBEHCTB c BYMSI
IIepEMEHHBIMU

YuraTh, 3aNIMCHIBATh, IOHUMATh, HHTEPINPETHPOBATH
HEPaBEHCTBA; UCII0JIb30BaTh CUMBOJIUKY U TEPMUHOJIOTHIO.
BpINOHATHL TpeoOpa3oBaHus HEPABEHCTB, HCN0/1b30BATH
JuIst IpeoOpa30oBaHUs CBOMCTBA UHCIIOBBIX HEPABEHCTB.
Pacno3naBath JUHENHBIE U KBaJJpaTHbIE HEPABEHCTBA.
Pemarte juHEliHbIC HEpaBEHCTBA, CUCTEMbI JIMHEHHBIX
HEPaBEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOUAIOIIUX
KBaJ[paTHOE HEPABEHCTBO, U PEIIaTh UX; 00CYKIATh
IOJIy4YE€HHBIEC PCILICHUS.

HN306paskaTh pCLICHHUE HEPABEHCTBA U CHCTEMBI
HEpaBCHCTB Ha YHCIOBOH MPsSMOW, 3anuchIBATh
pelIeHre ¢ TOMOIIBIO CUMBOJIOB.

Pewiath KBaJIpaTHbIC HEpPaBCHCTBA, HCIIOJIB3YsI

rpadudecKre MpeICTaBICHHS.

OcBauBaTh U NPHMEHATh HEPABEHCTBA MPH pPEIICHUN
pa3auYHBIX  3ajady, B  TOM  YHCJE  IIPAKTUKO-
OPHUEHTHUPOBAHHBIX
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®yuknun (16
)

KBagparnunas

dynkuusa, eé

rpaduk u coiicTBa. Ilapaboia,
KOOPJMHATHI BEPIIUHBI
napaboJibl, OCb CHMMETPHH
napa6oiel. CTerleHHbIC
(byHKIIMU ¢ HATYpaIbHBIMHA
ImoKa3aTeasiMu 2 U 3,UX
rpaduKH ¥ CBOMCTBA.

I'papuxkn Pysxumit: y = kx,
k
y=kx + b y=x,y=ax"

y=ax’y = \/;,

2
X

y=1x]

Pacno3naBarthb BUJIBI H3y4acMBIX byHKITHMIT;

HLIIOCTPUPOBATH cXeMaTH4eCKH, O0BSICHIATH

pacrionoXxeHrue Ha KOOPJIHUHATHOW IUIOCKOCTH T'padUKOB
. K

¢byukumii Buna:y = kx, y = kx + b, y =y = ax?, y =

ax3, X

y =Vx, y = Pc| B 3aBUCUMOCTU OT 3HAYCHUM

K03 (PUIHEHTOB; ONHCHIBATH MX CBOICTBA.
Pacno3naBaTh KBaJgpaTHYHYIO GYHKIHIO IO hopmyIre.
IIpuBoaAUTH NPUMePBI KBaIPATUYHBIX 3aBUCUMOCTEH U3
peanbHON >XHU3HH, (PU3UKH, TEOMETPHUH.

BeisiBiasasTh U 0000maTe 0cCOOCHHOCTH Trpaduxa
KBaApaTUYHON QyHKUMHU y = ax’ + bx + c.

Ctpouts u  H300pakaTh  cXeMaTHYeCKH Trpaduku
KBaJpaTU4YHBIX QYHKILIHI, 3aJaHHBIX (pOpMyIaMH BUIA Y =
ax?,y = ax* + ¢,y = a(x + p)>,y = ax*> + bx + c.
AHAJIN3NPOBATH U MPUMEHATH CBOIICTBA U3YUYCHHBIX
(yHKIMH T UX TTOCTPOCHUSI, B TOM YHCJIE€ C IIOMOIIBIO
H(POBBIX PECYPCOB
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IIpooonsicenue

YucaoBble
MOCJIeI0BATEIBLHOCT
u (15 4)

Iloustue YHUCJIOBOM

IMOCJICI0OBATCIIBHOCTH.

3agaHue  IOCJIEIOBATEIBHOCTH
pekyppeHTHOW  dopmysioin u
hopmyitoit n-ro wieHa.
Apudmernaeckas 31
reomMeTpuiecKas IIPOTPECCHUH.
Dopmybl n-ro 4jieHa
apudmMeTHIeCcKon u
TeOMETPHUYECKOM nporpeccui,
CYMMBI IIEPBBIX 1 YJICHOB.
Wzo0paxenue YJICHOB
apudMeTHIecKoi u
TeOMETPHUYECKOM nporpeccui
TOYKaMU  Ha  KOOPJAWHATHOM
TUTOCKOCTH.

JIunenHbIi "

SKCITOHEHIIUAJILHBII POCT.
CJ105KHBIE€ NPOLIEHTHI

OcBauBath M NMPUMEHATHb HWHJCKCHBIC 0603Ha‘IeHI/I5I,
CTPOUTH peveBbl€ BbICKA3bIBAHUSI C HCIIOJB30BAHUEM

TEPMHUHOJIOTUH, CBsI3aHHOI c MOHATHEM
I10CJIEJOBATEIBHOCTH.
AHAIN3HUPOBATH dbopmyy n-Tro 4JIeHa

ITOCTICIOBATEIFHOCTH WJIM PEKYPPEHTHYI0 (GopMylly H

BBIYHCJIASTh WICHBl I1OCJISIOBAaTEIbHOCTEH, 3aJaHHBIX
5TUMH (POpPMYyIIaMHU.

YcranaBiauBaThb 3aKOHOMEPHOCTh B MTOCTPOCHUH
[OCJIEIOBATEILHOCTH, eciu BBIITUCAHBI IepBbIC

HECKOJIBKO €€ YJICHOB.

Pacno3naBaTth apupMETHYECKYI0O H T'€OMETPHYCCKYIO
MPOTPECCUH TIPU Pa3HBIX crocobax 3aJaHUs.

PemaTthb 3a1a4y ¢ HCIOJNIB30BaHUEM (OPMYJT 1-TO YJICHa
apudmMeTHuecko M TI'eOMETPUYECKOl  IMpOorpeccHi,
CYMMBI TICPBBIX 71 YJICHOB.

HN300pakaTh 4jieHbl MOCJIEIOBATEILHOCTH TOYKaMH Ha
KOOPJIMHATHOM TMJIOCKOCTH.

PaccmaTpuBath mnpuMepbl MNpPoLecCOB M SIBJEGHUH U3
peasibHOM O KM3HM, WUIIOCTPUPYIOILME H3MEHEHUEe B
apupMEeTHUIECKOH TMPOTpPecCur, B T'EOMETPHYECKOU
IIPOTPECCHUH; n300paxaTs COOTBETCTBYIOIINE
3aBUCUMOCTH I'paUIeCcKu.

Pemarnb 3ajga4u, CBSI3aHHBIC c
IIOCJIEJOBATEIBHOCTSIMU, B TOM 4YHCJIE
peanbHOM  XKWU3HM C  HCHOJb30BAaHUEM
TEeXHOJIOTHH (PIEKTPOHHBIX  TaOJIHII,
KaJbKYJISITOPAa M T.IL.).

YUCIOBBIMU
3a/ladu = U3

U PPOBBIX
rpadpugeckoro
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PemiaTh 3amadu Ha CIIOXKHBIE MPOLCHTHI, B TOM HYHCIIE
3a4a4d W3 peaJbHON NPaKTHKA (C HMCHOJIBb30BaHHEM
KaJIBKYJISITOPA).

3HAKOMUTBHCSI ¢ MCTOPHEil Pa3BUTHS MaTeMaTHKH

IloBTOpEHME,
000011IeHHE,
cUcTeMAaTH3aIus
3HaHMmii!

(18 v)

Yucaa u BBIYHCIEHHs (3allNCh,
CpaBHEHUE, nencTBUs c
JNCUCTBUTEIILHBIMU 4HCIaMU,
quciaoBas MpsMasi; IPOIEHTHI,

OTHOIIICHUS, HPOMOPIINH;
OKpyTJICHUE, HpHUOIIIDKESHUE,
OILICHKA; pCIICHUE TEKCTOBBIX
3a/1a4 apupMETUIECKAM
crroco6om)

OnepupoBaTh NOHATHSAMHU: MHOXKECTBO, ITOJMHOXECTBO,
ornepamnuu Han MHO>KECTBaAMU; HCNO0JIb30BATh
rpadudecKkoe IMpeaCcTaBICHUE MHOMECTB JUISI OIHCaHHUS
peaJbHBIX IPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a7a4 U3
APYTUX y4eOHBIX MPEIMETOB.

AKTYyaJU3UPOBATH TEPMHHOJIOTHIO H OCHOBHBIE JleiicTBUS,
CBSI3aHHBIE € YHMCJIAMH: HATYpaJbHOE YUCIO, MPOCTOE U
COCTaBHOE 4HCla, [JEJIMMOCTh HATypaJbHBIX YHCEJ,
NpPU3HAKH JEIUMOCTH, IEJ0oe 4YHCIO, MOAYJb YHCIA,
OOBIKHOBEHHAsI M JECSTUYHAs OPOOU, CTAaHAAPTHBINA BHJI
4yucia, apupMeTHnyecKuii KBaIpaTHBIN KOPEHb.

BbInmoHATHL fAeiicTBHSI, CPaBHHBATH M YNOPSIA0YHBATH
Yucia, NPEeACTaBIATh YHCIIa Ha KOOPAMHATHOW MPSIMOM,
OKPYIJISITh YHCJA; BBINOJHATH NPUKHIKY H OLEHKY
pe3yJbpTaTa BBIYUCICHHIA.

Pemiate TekcTOBBIE 3agauM apuGMETHYECKUM CIIOCOOOM.
Pemath nNpakTHyecKue 3aJaqu, CoJepiKallirue MPOLEHTHI,
JIOJIA, YaCTH, BBIPAXKAIOLINE 3aBUCHUMOCTH: CKOPOCTh —
BpeMsi — pacCTOsHHE, IleHa — KOJIMYEeCTBO —
CTOMMOCTB, O00BEM  pabOTHI — BpeMs —
[IPOU3BOIUTEIBHOCTD TPYIa.

Pa3z6uparn peaybHBIe JKH3HEHHBIE CHUTYyaIVH,
¢opMyIMpoBaTh UX Ha S3bIKE MAaTEMaTHKH, HAXOAMTh
pelieHue, NOpUMEHss MaTeMaTHYEeCKUU anmnapar,
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MHTEPNPETHPOBATH PE3YJIbTAT

AureGpanyeckue BbIpa:keHHusl | OnepupoBaTh  HNOHATHAMH:  CTElEHb C  LEJIBIM
(mpeo6paszoBanne nokaszareyneM, apupMETUUYECKUN KBaAPATHBI KOpPEHb,
anreOpanIecKux BBIPQXKCHHH, MHOTOYJICH, ajredpandeckasi Ipo0b, TOXKIECTBO.

AOITy CTUMBIC3HATCHHA) BbINOJIHSITH OCHOBHBIE I€HiCTBHSI: BHIIOIHATH PACYETHIITO
dopmynam,  TpeoGpa3oBbIBaTH  LeNble,  IPOOHO-
pPAlUMOHAIIBHBIC BBIPAYKCHUSI W BBIPAXKCHUS C KOPHSIMH,
peaI30BbIBATH pasioxKeHue MHOIrOYJICHa Ha

MHOXXHUTEJIH, B TOM YHCJIE C HCIIOJb30BaHUEM (GHopMyT
pa3sHOCTH KBaApaTOB W KBaapaTa CyYMMBI U Pa3HOCTH;
HaXOJUTh MJOMYCTUMBIC 3HAUCHHUS IIEPEMEHHBIX I
APOOHO-PAIIMOHATIBHBIX BBIPAXKCHUM, KOPHEH.

MoeupoBaTh ¢ NOMOIIBIO (GOPMYJT peasIbHBIE TTPOIECCHI
U SIBJICHUS

! 3nech mpeAcTaBIeHBI DJIEMEHTHI COAEPIKaHUsl Kypca, M3ydaBlIuecs B 5—8 Kiaccax U TpeOyloline MOBTOPEHMUS,
0000meHus n cucreMatuszanuu. OOpalnaTbCsi KITOMY MaTepHaTy MOKHO B BHJIC aKII€HTa Ha 3aBEPIIAIOIIEM dTare
H3ydeHUsl Kypca 9 kjiacca WM paclpeleiisiTh MO COOTBETCTBYIOIINM TEeMaTHYECKHM pasjeiliaM, H3ydaeMbIM B
TedyeHne y4eOHOTro roja.
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IIpooonsicenue

DyHKIHH (rmocrpoenue, OnepupoBars  NOHATUSIIMU: dynkius,  rpaduk

CBOWMCTBa M3y4YCHHBIX (DYHKIIUIL; byHKIINH, HYJTH byHsKIHN, IPOMEKY TKH

rpaduyeckoe pellieHne | 3HaKOIIOCTOSIHCTBA, MIPOMEKYTKH BO3pacTaHwusl,

YpaBHCHHUI U X CHCTEM) yObIBaHUs, HauOOJbIICEe W HAWMCHBIICC 3HAYCHUS
byHKIIIHN.

AHAIU3UPOBATh, CPaBHUBAaTb, 00CYXkJaTb  CBOICTBa
(yHKIIUMH, CTPOUTH UX TPaQUKH.

OnepupoBaThb MOHSATUSIMU: npsiMast
MIPOIIOPIIMOHAIBHOCT, O0OpaTHasi NPOIOPIHOHAIBHOCTD,
nuHelHass QyHKIUs, KBaapaTudHas QyHKIH, mapadora,
rurepooia.

Hcnoab3oBath rpaukM Uil OIpPEJEJICHUS CBOMCTB,
MPOIECCOB M 3aBHCHUMOCTEH, MUIsI pemieHus 3aaad M3
OpYyrux yd4eOHBIX TIIPEAMETOB U pPEaNTbHOI IKHU3HU;
MOAeJIHPOBAaTh C TIOMOMIBIO TpadUKOB peaJbHBIe
MPOLIECCHI U SIBICHUS.

BripaxkaTh popMy1aMu 3aBUCHMOCTH MEK/Ty BETHIMHAMHA

Ilpu pa3pabotke paboueil mporpaMMbl B TEMaTUYECKOM IUJIAHUPOBAHWUHM JIOJDKHBI OBITH YYTEHBI
BO3MOXXHOCTH HCIIOJIb30BAHUSI DJICKTPOHHBIX (IIM(PPOBBIX) 00pa30BaATEIILHBIX PECYPCOB, SIBISIIOIINXCS Yy4SOHO-
METOAUYECKUMH MaTepHuajaMH (MyJIbTUMEIUWHBIC IIPOTPAMMBI, BJIEKTPOHHBIC YYEOHHKHM M 3aJad9HHUKH,
SJIEKTPOHHBIE OMOIMMOTEKH, BHUPTyaJlbHBIE 1a0OpPaTOPUH, HWTPOBBIE NPOTPAMMBI, KOJJIEKIIHMHA ITH(PPOBBIX
0o0pa30oBaTEeIbHBIX PECYpPCOB), HCHOJB3YEeMBIMU [UII OOydYeHUs] W BOCHHTAHUS Pa3IMYHBIX TPy
MOJIb30BaTelIeld, MPEJACTaBICHHBIMU B 3JISCKTPOHHOM (IIM(POBOM) BHUJAC U PEATUIYIOIIMMHU JTHUIAKTHYECKHUE
Bo3MoxxHOCTH MKT,conep>kanne KOTOPBIX COOTBETCTBYET 3aKOHOJIATEILCTBY 00 0Opa3oBaHUU.



PABOYAA IPOI'PAMMA
YYEBHOI'O KYPCA «'EOMETPHS». 7 9 KJIACCBI

LEJIM U3YYEHUA YUYEBHOI'O KYPCA

«MareMaTuKy y’K€ 3aT€M YUYUTh HAJ0, 4YTO OHA YM B HOPSIOK
IpUBOAUT», — IHCal BEJIUKUH PYCCKUM YyueHbli Muxaun
BacunbeBuu JIomoHOCOB. I B 3TOM COCTOUT OJIHA U3 ABYX LieJieH
OOyYEeHHUATEOMETPUN KaK COCTABHOW YAaCTH MaTEeMaTHKU B IIKOJIC.
DTO 1LEeIMCOOTBETCTBYET AoKa3aTejibHasi JHUHUS IIpenojiaBaHUs
reomeTpuu.Cienys NpeICTaBICHHON paboueii mporpaMmMe, HaYUUHAas
C CempMOTo KJlacCca Ha YPOKaX T'€OMETPUH OOYYAIOIIHKCS YUHUTCS
NPOBOJUTH AOKa3aTEJIbHbIE PACCYXJICHHS, CTPOUTH JIOTUYECKHUE
YMO3aKJIIOYEeHUs, TOKA3bIBaTh UCTUHHBIC YTBEPXKAEHHUSI U CTPOUTH
KOHTPIPUMEPHI K JIOXKHBIM, IIPOBOJWUTH PACCYKIEHUSI  «OT
OPOTHUBHOIO», OTJINYATHCBONCTBA OT HNPHU3HAKOB, (POPMYJIIUPOBATH
oOpaTHBIC YTBEpKICHHUS. YUYCHHUK, OBJIAJCBIINN  HCKYCCTBOM
paccyxmaTh, OyJeT IPUMCEHITHEro M B OKpyXkaromieit >ku3Hu. Kak
nucai reometp u negaror Urops®enoposuyu Llapbirun, «iroapmMu,
NOHUMAIOIIMMH, YTO TaKOe€ [J0Ka3aTeldbCTBO, TPYJAHO H Jaxe
HEBO3MOXXHO MaHuDyiaupoBaTtb». W B 3TOM COCTOUT Ba)XHOE
BOCHUTATEJIbHOE 3HAYEHHWE U3YUYEHUsS] T'E€OMETpPHUHM, MOpucylIee
MMEHHO OTEYECTBEHHOW MareMaTudeckoil 1mikoJjie. Bmecrte ¢ Ttem
aBTOPBI INPOrpaMMbl MPEJIOCTEPETAIOT YUHUTENS] OT U3JIMIIHETO
popmanm3zma, OCOOEHHO B OTHOIICHHHW HadYal ©W OCHOBaHHU
reometrpuu. Ppannysckuii marematuk JKaH [IpeloHHE TO 3TOMY
IMOBOZY BBICKA3aJICsi Tak: «UTO KacaeTcs HACIMKATHOU MpPOOIeMBbl
BBEJEHUSI «aKCHOM», TO MHE Ka)X€TCsl, UTO Ha NEPBBIX IOpax
HY>KHO BOOOIIIe n30erath MPOU3HOCUTH caMO 3TO ciioBo. C apyroi
’K€ CTOPOHBI, HE CJeAyeT YyHNycKaTb HHU OJIHOW BO3MOXXHOCTH
JaBaTh IIPUMEPHI JIOTUYECKHUX 3aKJIIOUYEHHUH, KOTOpbIE Kyda B
OoJIbIlICH Mepe, YeM HAes aKCHOM, SBISIFOTCS HCTUHHBIMH WU
€JIMHCTBEHHBIMHU
ABUTATEISIMA MaTEeMaTHIECKOTO MBITIIJICHUS.

BTopoii 1enbio u3ydeHusi reOMETPUH SIBJISIETCSI UCHIOJIb30BAaHUE
e€ KaKk MHCTPYMEHTa NPU PEIISHUN KaAK MaTeMaTHYEeCKHUX, TaK U
OpaKTUUYECKUX 3aJiayd, BCTPEYAIOLIUXCS B peajlbHOM >XHU3HU.
OKOHYUBIIHUNA KypC TEOMETPUHU INKOJIBHUK HOJKCH OBITH B
COCTOSIHUH OTIPEASIUTh TEOMETPUIECKYIO (PUTYPY, OTTHCATh CIIOBAMH
JaHHBIA YepTEX WIM PHUCYHOK, HAWTH IUJIOLIAJAb 3€MEJIbHOTO
ydJacTKa, pacCUYUTaTh HEOOXOJIUMYIO JHHY OIITOBOJIOKOHHOT'O
Kabeist niu TpeGyemMble pa3Mephl rapaka JUisi aBTOMOOHIISI. DTOMY
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COOTBETCTBYET BTOpasi, BBIUMCIHUTEIBbHAs JIMHUS B W3yYEHUU
reoMeTpHuHu B mKoJe./laHHas NpakTUdecKas JIMHUS SIBISETCS HE
MeHee BakHOM, ueM mepBas. Emé Ilnaton npennuceiBalr, 4ToObI
«rpaxaaHe IIpexkpacHoOro ropoja HU B KOEM CJIydae HE OCTaBJIsUIU
T€OMETPHIO, BEJb HEMAIOBAXXHO Jake ITOO00YHOE €& NMPUMEHEHNE —
B BOGHHOM J€JIe J1a, BIIPOYEM, U BO BCEX HayKax — JJIsI JIyUIIero ux
YCBOEHHUSI: MBI BeJlb 3HaeM, Kakasi 0ECKOHEeUHasi pa3HUIlA CYIIECTBYET
MEXKIy HYEJIOBEKOM MPUYACTHBIM K T'€OMETPHH W HEIPUUACTHBIM».
Just  »TOro  yuMTenmiro  peKOMEHAyeTCs  MoAOWpaTh  3axadu
MIPAaKTUYECKOro XapakTepa Ul pacCMaTpUBAE€MbIX T€M, YUUTh JeTeH
CTPOUTH MaTEMaTHUYECKHUE MOJENIU pealbHbIX JKU3HEHHBIX CUTYyallui,
MIPOBOJAWTE BBIYUCJICHUSI U OICHUBATH aJICKBATHOCTH ITOJIYYEHHOTO
pesynbpraTta. KpaliHe BaXHO MNOAUYEPKHUBATH CBSI3M TEOMETPHUHU C
JApPYrUMH IIpeaMeTaMH, MOTHBHPOBATh HCIIOJB30BATh OIPEICICHUS
TeoOMEeTPUYECKUX (PUTYpP U MOHSATHUH, TEMOHCTPUPOBATH IPUMEHEHHUE
IMOJIyYCHHBIX YMECHUH B (PU3HKe U TEXHUKE. DTHU CBSI3U HanOoJIee SIpKO
BUIHBI B TeMax «BekTopsl», « TpUroHoMeTpuieckrue COOTHOLICHUS»,
«Metona koopauHat»Hu «Teopema I[Tudaropar.

B 3akmroueHune comiéMcst Ha BEJIMKOTO MaTeMaTHKa U aCTPOHOMa
Horanna Keruiepa, 9To0bI e1ié pa3 moauepKHyYTh U METaIpeIMETHOE,
1 BOCIIMTATEIIbHOE 3HadYeHue reomerpun: “Geometria una et aeterna
est in mente Dei refulgens: cuius consortium hominibustributum inter

9]

causas est, cur homo sit imago Dei

MECTO YYEBHOI'O KYPCA B YYEBHOM IVTAHE

CoryacHo yyeOHOMY IUTaHy B 7—9 Kjlaccax M3ydaercsl ydeOHBIH
kypc «Il'eomeTpusi», KOTOPBIM BKJIIOYAET CJEAYIOIIUE OCHOBHBIC
paszaensl conepxkanus: «I'eomerpuyueckue GUTypsl U UX CBOUCTBaY,
«/I3MepeHne reoMeTpuuecKUXx BEJIWYHH», a Takke «JlekapToBbI
KOOPJIMHATHI Ha IUIOCKOCTH», «BekTopbl», «/IBMXEHUS IIIOCKOCTH»
n «IIpeobGpazoBaHUsT TTOTOOUSI».

VY4eOHBIH IUIAaH TIpegycMaTpuBaeT HW3y4YeHHE T'eOMETPHUHM Ha
0a30BOM ypOBHE, HCXO/ISI U3 HE MeHee 68 yueOHBIX YacOB B yueOHOM
Toay, BCEro 3a TpHu roja obyueHus — He MeHee 204 gacos.

! TeomeTpust enuHa W BedHa, oHa OnucrtaeT B Boxkwbem nayxe. Hamra

MIPUYACTHOCTh K HEH CIIY)KUT OJHHM M3 OCHOBaHHM, IO KOTOPBIM
4eJloBeK JOJDKeH ObITh oOpa3zom  boxeum  (http://www.astro-
cabinet.ru/library/ Kepler/Tab_1.htm)
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COIEPXAHUE YUYEBHOI'O KYPCA (I10 TOJAM OBYYEHU )

7 xnacc

HauanbHble TOHATHSA TeoMeTpun. Touka, npsiMasi, OTPE30K, JIyd.
VYron. Buasl yriaoB. BeprTukaabHble U CMEXXHBIE  YTJIBL
Buccekrpuca yrna. JlomaHasi, MHOTOyrojpHUK. I[lapanineabHOCTh U
NEPNEHAUKYIIIPHOCTh NPSAMBIX.

Cummerpuanabsie  ¢urypsl. OCHOBHBIE  CBOWCTBAa  OCEBOIf
cumMeTpuu. [IpuMepsl CHMMETPUH B OKPY’KaIOIIEM MHUDE.

OCHOBHBIE MNOCTPOEHHUS C IOMOINBIO LUPKYJId W JIUHEUKH.

TpeyronsHuk. BricoTra, mennaHa, OUcceKTpHca, UX CBOMCTBA.
PaBHOOEGIpEHHBIH U PaBHOCTOPOHHUN TpeyrojrHUKH. HepaBeHCTBO
TpEeyroJabHUKA.

CpoiicTBa W TIpU3HAKH pPaBHOOEAPEHHOTO TPEYTOJIbLHHUKA.
IIpusHaku paBeHCTBA TPEYTrOJIBHUKOB.

CBoiicTBa ¥ NPU3HAKHU HapajlIeIbHBIX NpsMbIX. CymMMma yriioB
TpeyroiabHHUKa. BHeIIHHE yIriibl TPEyroJdbHUKA.

IpsimoyroabHbII TPEyYTOJbHUK. CBOMNCTBO MeauaHbl
OpPsIMOYTOJIBHOTO TPEYTOJbHUKA, IPOBEAEHHONW K THIOTEHY3E.
IIpusnaku paBeHCTBa NPAMOYTOJIBHBIX TPEyTrOJIbHUKOB.
IpsAsMOyTOJIBHBIN TPEYTrOJBbHUK C yriaom B 30°.

HepaBencrtBa B TreoMeTpuH: HEPABEHCTBO TPEYrOJbHUKA,
HEpaBEHCTBO O [JJHMHE JOMaHOM, TeopeMa O OOJIbIlIEM yIJe Hu
OosbLICHCTOPOHE TPEYTroJabHUKA. [IepIIeHANKYIsIp U HaKJIOHHASI.

I'eomerpuueckoe mecto Touek. buccekrpuca yriia u cepeaIuHHbIN
NEPHEHIUKYISIP K OTPE3KY KaK Fr€OMETPHUYECKHE MECTA TOYEK.

OKXpy>XHOCTB U KPYT, XOpJAa U fUaMeTp, UX cBoiicTBa. Bzanmuoe
PacroIoXKeHHue OKPY>KHOCTHU U npsimoil. KacarenpHasa u cexymas K
OKpy>XHOCTH. OKpY>XHOCTh, BOHMCaHHasi B yroj. BnucanHas u
OTMCaHHAasl OKPY>XHOCTH TPEYTOJbHHUKA.

8 knacc

YersipéxyroapHuku. Ilapannenorpamm, e€ero MOpU3HAKU U
cBoiicTBa. YacTHBIE ciydaW MapajuieJIorpaMMOB (TIPSAMOYTOJBHUK,
pomO, KBajapar), UxX IMMPU3HAKH U CBOWCTBA. Tpanenusi, paBHOOOKas
Tpanenus, €€ cBolcTBa U npusHaku. [IpsMoyronapHas Tpaneuus.

Meton ynBoenust menuansl. lleHTpanbHast cummMmeTrpus. Teopema

daneca u TeopemMa 0 NPONOPLUHUOHAIBHBIX OTPE3Kax.

Cpennne JWMHAM TpEeyrojbHWKa M Tpameumu. LleHTp Macc
TpeyTroJbHHUKA.

I[TomoOme TpeyronbHUKOB, KO3 duiment nomodusa. IlpusHaku
nmogoOusi TPeyroiabHUKOB. IIpuMeHeHMEe NOAOOHWsA MpPH PEHICHUHU
MPaKTUYECKUX 3a/ad.
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CsoiicTBa mromayiei reomerpudeckux ¢uryp. Popmyisl s
IUIONIIaAN TPEYTOJIbHHUKA, ITapajuieiorpaMMa, poMOa U TparnelnuH.
OTtHouIeHHue 1Iomaiaeii mnogoOHbBIX GUryp.

Breraucnenne niomaneit TpeyroabHUKOB M MHOTOYTOJIBHUKOB Ha
KJIeT4aToOU Oymare.

Teopema IIudaropa. Ilpumenenune Tteopemsbl I[ludaropa npu
pelLIeHNHN NPAaKTUYEeCKUX 3ajad.

CuHyc, KOCHHYC, TaHI'€HC OCTPOTO YyIjla HPSIMOYTOJIBHOTIO
TpeyroibHuka. (OCHOBHOE€  TPUIOHOMETPHUUECKOE  TOXKIECTBO.
Tpuronomerpuueckne GyHKIHH yrioB B 30°, 45° u 60°.

BrnimcanHbie 1 EHTpaIbHBIC YTJIbI, YIOJI MEXIYy KacaTelIbHOU U
XOpaou. YTJbl MEXAY XOopJdaMU MU CeKylluMHU. BnucaHHble u
ONMCaHHBIC YEeTHIPEXYTOJIbHUKH. B3auMHOE pacIiojlo’KeHne NBYyX
okpyxHOocTel. Kacanme okpyxHoctei. O0Imme KacaTeabHbIC K IBYM
OKPY>KHOCTSIM.

9 knacc

CuHyc, KOocHMHYyC, TaHreHc yrioB oT O mo 180°. OcHoBHOe
TPUTOHOMETPUUECKOE TOKAECTBO. DOpMyJIbI NpUBEICHUS.

Pemenne TpeyroipHukoB. TeopemMa KOCHHYCOB UM TeopeMa
cuHycoB. PenieHne mNpakTUUYECKUX 3aJad C HCHOJb30BAHUEM
TEOPEMBIKOCHHYCOB M TEOPEMBI CUHYCOB.

I[IpeoOpa3oBanue oJI00us. ITonoOwue COOTBETCTBEHHBIX
SJIEMEHTOB.

Teopema o0 mOpoOU3BEIEHUHU OTPE3KOB XOpA, TEOPEMBI O
MMPOMU3BEJICHUH  OTPE3KOB  CEKyIIUX, TeopeMa O  KBajpare
KacaTeJIbHOM.

BexTop, nimuHa (MOIYJIB) BEKTOpa, COHAIIPABIICHHBIE BEKTOPHI,
NPOTUBOMNOJOXXHO  HaOpaBJIEHHbIE  BEKTOPbI, KOJUIMHEAPHOCTh
BEKTOPOB, PaBEHCTBO BEKTOPOB, OI€palldd HaJd BEKTOPaAMH.
Pasznmo)xeHne BeKTOpa IO [ABYM HEKOJUIMHEApHBIM BEKTOPaM.
Koopamaarer Bektopa. CkajsipHOE NOPOHU3BEIACHHE BEKTOPOB,
OpUMEHEHHE JIJIs1 HAXOXJAESHUs JUIMH U yIJOB.

JlekapTOBbl KOOPAMHATHI HA IJIOCKOCTU. Y PaBHEHUS NPSIMOU U
OKpPY>KHOCTHM B KOOpJMHATaxX, IE€pEecCeYeHUEe OKPYKHOCTEH U
npsiMbIX. MeToa KOOpAUHAT U €ro NpUMeHEHHeE.

IlpaBusbHBIE MHOTOYTOJBHUKU. JnuHa okpyxHOocTH. ['panycHas
U paauaHHasi Mepa yrja, BbIYUCIICHHUE JJIUH AYT OKPY>XHOCTEH.
ITnomane Kpyra, ceKTopa, CerMeHTa.

JIBIO>KEHUsT IUIOCKOCTH UM BHYTPEHHHE CHUMMETPHH (QUryp
(anemMeHTapHBIC MIPEACTABIICHUS ). IMapannenbHbli nepeHoc.
IToBopoT.
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[IJTAHUPYEMBIE ~ TIPEIMETHBIE ~ PE3VJIBTATBI ~ OCBOEHHA
PABOYEU ITPOI'PAMMBI KYPCA (I10 TOJIAM OBYYEHU )

OcBocHue yueOHOTO Kypca «['eomMeTpus» Ha ypOBHES OCHOBHOI'O
obmiero  oOpa3oBaHUS  JOJDKHO  OOECHEUYMBATH  JTOCTHOKCHHE
CIIEYIONIUX TPEAMETHBIX 00pa30oBaTebHBIX PE3YJIbTATOB:

7 KJ1acc

— Pacmio3nasathb U3y4YCHHBIE reoMeTpuyecKue ¢urypsi,
onpenensaTh ux B3aHMMHOE pacnoJiokeHue, n300pakaTh
reOMETPHUYECKHUE (DUTYPHI, BBINOJIHSITh YSPTCIKHU 110 YCIIOBUIO 3aJIauH.
W3mepsiTe JHMHEWHBIE W YIJIOBBIE BEJIMYMHBI. Pemarte 3amauu Ha
BBIYUCJIICHUC OJINH OTpe3KOB U BCIIMYUH yFHOB.

—  Jlenmatp rpyOyr0 OLIEHKY JWHEHHBIX M YIJOBBIX BEJIWYUH
MIPEIMETOB B peEaJibHOM JKW3HU, Pa3MEpOB IPHUPOIHBIX OOBEKTOB.
Paznuyates pazMepbl 9TUX OOBEKTOB IO MOPSIJIKY BEJIUYHHBI.

— CTpOI/ITB HYCPTCIKU K TCOMCTPUICCKUM 3aJavdaM.

—  Ilosnbp30BaTbcsi IIpU3HAKAMH  PAaBEHCTBA  TPEYrOJIBbHUKOB,
HUCIIOJIb30BaTh IIPU3HAKU u CBOICTBa paBHOOEIPEHHBIX
TPEYIrOJbHUKOB IIPU PELICHUHU 3a1a4.

— HpOBOI[I/ITB JJOTUYCCKHUEC PACCYKACHHUA C HCIIOJIB30BaHUCM
TCOMETPHUUYECCKUX TCOPEM.

—  Ilosnbp30BaTbcsl INpPU3HAKAMU  PaBEHCTBA MPSIMOYIOJBbHBIX
TPEYrOJIbHUKOB, CBOMCTBOM MEIMAHBbI, NPOBEAEHHOU K T'MIIOTEHY3€
HpPSIMOYIOJIBHOI'O TPEYrOJIbHUKA, B PELICHUU F'€OMETPUUECKUX 3a4ad.

—  OmnpenensaTe NapanaenbHOCTh MOPSIMBIX C MHOMOIIBIO YIJIOB,
KOTOpble 0Opa3zyeT ¢ HuUMHU cekymas. OmnpenensiTe napajuieIbHOCTb
OpPsSMBIX C MOMOIIBIO PABEHCTBA PACCTOSIHUI OT TOYEK OJHOU MpsAMOit
J10 TOYEK APYroi NpsMOu.

—  Pemrarte 3agauu Ha kjeT4aTod Oymare.

— HpOBO,HI/ITL BBIYUCIICHHUA U HAXOJUTHh YHUCIIOBBIC U 6yKBCHHI)Ie
3HAQYCHHUsSI YTJIOB B TCOMCTPHUYCCKHUX 3a/ZladaX C HCIIOJIb30BaHUCM
CYMMbI YTJIOB TPCYTIOJbHUKOB WU MHOTI'OYTI'OJIBHHUKOB, CBOMCTB yTJoB,
06p330BaHHBIX opu MNEepPEeCCUCHHUU ABYX MNapaJlJICJIIbHBIX IIPAMBIX
ceKymeﬁ. Pematsb OPAKTUYICCKHUEC 3a1a4 HAa HAXOXKACHUC YTJIOB.

—  Bnaners NmoHSTHEM T€OMETPUUYECKOTO MECTa TOYEK. YMETh
OIpeeNIsAITh OUCCEKTPHUCY yIJIa M CEpeAUHHBIH IEePIEeHIUKYISIP K
OTPE3KY KaK r€OMETPUUYECKHE MeCTa TOUEK.

—  DopmyImpoBaTh OIPEICIICHUs] OKPYKHOCTH U KPyTra, XOpABI U
JvaMeTpa OKpPY>KHOCTH, TIIOJb30BaThbCsl HMX CBOWCTBaAaMH. YMEThb
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HOIPpUMCHATH 3TU CBOMCTBA IIpru pCUICHUU 3aaa4.

— Brnazerp NOHATHEM  OINMCAaHHOW  OKOJIO TPEYroJbHUKa
OKPY)KHOCTH, YMETh HaxoauTh €€ ueHtp. [lonp3zoBarbes dakramu o
TOM, YTO OHCCEKTPHCHI yIJIOB TPEYrOJIbHUKA MEPECEKAIOTCs] B OJHOM
TOYKE, U O TOM, 4YTO CEPEAMHHBIC IEPIECHIUKYISIPBl K CTOPOHAM
TpeyroJIbHHUKA NePEeCcCeKaroTCs B OJHOM TOUKE.

—  Bunaners MOHSITUEM KacaTeJabHOU K OKPY>XHOCTH,
MOJIL30BaThECSI TEOPEMOl O NEPHNEeHAUKYJISIPHOCTH KacaTeJIbHOU H
paanyca, TpOBeAEHHOTO K TOYKE KAaCaHUS.

—  Ilonb30Barbes OpocTeHIINMU reOMEeTPUUYECKUMU
HEpPaBEHCTBAaMH, TIOHUMATh UX MPAKTUICCKUIN CMBICII.

— IIpoBOOAUTE OCHOBHBIE TE€OMETPUUECKHE MOCTPOEHUS C
MOMOILUBIO UUPKYJIS U JIMHEHUKU.

8 kiacc

— PacmosnaBate OCHOBHBIC BHUIbI IIeTLIpéXyl"O.]'I]':»HI/IKOB., ux
D3JICMCHTHI, II0JIb30BAaThCA ux CBOMCTBaAMH opu pPCUICHUHN
TCOMCTPHUHICCKHUX 3ada4.

— IlpumensaTh CBOMCTBa TOYKH epeceyYeHust MeauaH
TpeyroJibHUKA (IIEHTPa Macc) B PEIICHUU 3a/1ad.

— Bnagere 1moHsATHEM CcpedHEW JIMHUM TPEYrOJIbHUKA U
Tpameuuy, NPUMEHATh UX CBONWCTBA MPHU PEIIEHUH I'E€OMETPHUYECKHUX
3anau. Ilonb3oBatbest  Teopemoit  danmeca U TeopeMou o
OpPONOPIIMOHANIBHBIX  OTpPe3KaxX, MNPUMEHATh WX JJIs1 pelIeHUs
NpaKTHYECKHUX 3a7a4.

—  IlpuMeHsTH NpHU3HAKU ITOJ00USI TPEYrOJbHUKOB B PEIICHUHU
reoOMEeTPUYECKUX 3ajad.

—  Ilomw3oBatbcst  Teopemoinr  [Imdaropa  mns  penreHus
TeOMETPUUYECKUX U MNpakThudeckux 3agad. CTpoUTh MaTeMaTHUECKYIO
MOJIe]Ib B MPAKTUYECKUX 3a7adaxX, CAMOCTOSITEABbHO J€laTh 4epTEX U
HaXOJAUTh COOTBETCTBYIOIINE JUTUHBI.

— Brnaners moHATHSIMU CHUHYCa, KOCMHYCa U TaHI'€HCa OCTPOro
yrjia OpsMOYTOJIbHOTO  TpeyrojbHUKa. llojb3oBaTbcsi  ATUMHU
NOHSATHUSIMU JIJIsl pEIICHUS MPAKTUYECKUX 3a7a4.

—  Bpruucnsars (pasnmuuHBIMHU criocobamm) miomanb
TPEYroJIbHUKa M IUIOLIAAW MHOTOYTOJBHBIX (Uryp (mosb3ysich, rie
HE0OX0JAMMO, KaJIBKYyJIsITOpoMm). [IpUMEHATH NOJIydeHHBIE YMEHHUS B
MMPAaKTUYECKNUX 3a/ladax.

— Bnagerr noHSTHSIMU BOHCAHHOTO M OCHTpAJIBbHOro Yyria,
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HCMOJIb30BaTh TCOPEMBI O BOHUCAHHBIX yIJIaX, yriaX MEXIy XOopAaMu
(cekymmMu) M yrie MeXJy KacaTeabHOH M XOpIOH HpH pPEIIeHUH
reoMeTpUYEeCcKHUX 3aj1au.

— Bnaners  mOHsITHEM  ONMCAHHOTO  YETHIPEXYTOJBbHHKA,
MIPUMEHATh CBOMCTBA OMMCAHHOTO YETHIPEXYTOJBHUKA MPU PEHICHUU
3ajad.

— I[IpuMeHsSTh IIOJIydeHHBIC 3HAHUS Ha IPAKTHKE — CTPOUTH
MaTeMaTHYeCKHe MOJCNIHM JUIsl 3ajilay peajibHOM >KU3HH U NMPOBOJAUTH
COOTBETCTBYIOIIME BBIYHUCICHHS C NPUMEHEHHEM II000Us U
TPUTOHOMETPHUHU (TIOJIB3YSICh, TA€ HEOOXOONMO, KAJIBKYJISITOPOM).

9 knacc

— 3HaTp TPUTrOHOMETpPHUUYECKHE (YHKIMM OCTPHIX YIJIOB,
HaXOAUTh C HX ITOMOIIBIO PA3IUYHBIC SJIEMEHTHI IPSIMOYTOJBHOTO
TPEYroJibHUKa  («pEIIEHHuE  MPSAMOYTOJBHBIX  TPEYTOJIBHHUKOBY).
Haxoaute (c TIOMOMmIBIO KaJIBKYJISITOpA) JUIMHBI W YTJIBI  AJIsI
HETaOJUYHBIX 3HAYCHUH.

— ITonw3oBaThest  (opmysiaMu NPUBEIACHUS W OCHOBHBIM
TPUTOHOMETPUUYECKHUM TOXKJAECTBOM JIJIsI HAaXOXIAEHUS COOTHOULICHUM
MEX1y TPUTOHOMETPHUYECKUMHU BEJIUUYNHAMU.

— HWUcnonb3oBaTth TEOpeMbl CHUHYCOB W KOCHUHYCOB s
HaxXOXJICHUsI PA3JIMUYHBIX DJJIEMEHTOB TPEYTOJbHUKA («pEIIeHUE
TPEYTOJILHUKOB»), MPUMCHSATh WX NOPH PEIICHHUH T'C€OMETPHUYECCKUX
3ajJ1a4.

—  Bunaners MOHATHSIMU npeoOpazoBaHUs noxoowus,
COOTBETCTBEHHBIX JJIEMEHTOB I0N00HBIX ¢uryp. Ilomp3oBarbcs
CBOMCTBaMHM MOJI00UsI MPOU3BOJBHBIX (GUTYp, YMETh BBIYUCISTH
JUIMHBI 1 HaXOJHTH YTJIbl y MOAOOHBIX ¢uryp. I[IpumensaTs cBoiicTBa
mogoOus B IMPaKTHYECKUX 3ajadax. YMETh HPHUBOJUTH IPUMEPHI
NOTOOHBIX (QUTYP B OKPY KAIOIIEM MHpE.

—  ITlonp3oBaThCcst TEOpEMaMu O MPOU3BEACHUN OTPE3KOB XOPJ, O
IIPON3BEJICHUN OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

— Ilonp30BaThcsl BEKTOpaMH, NOHUMATh UX I'€OMETPUYECKUU U
(pu3nyeckuii CMBICI, MPUMEHSITh UX B PEIICHUU T€OMETPHUYECKUX U
puznueckux 3angad. [IpuMeHSITH CKaJSIpHOE TPOU3BEICHUE BEKTOPOB
JJIs1 HAXOKAE€HUS IJIMH U YIJIOB.

—_— ITomp30BaTHCSI METOIOM KOOpAWHAT HA IIJIOCKOCTH, IPUMEHATH
€ro B p€lICHUU Ir€OMETPHUICCKUX U IMMPAKTUYICCKUX 3aJda4.

—  ButazeTh NOHSTHSIMHM NPaBWILHOTO MHOTOYTOJBHUKA, JUIHMHBI
OKPY)KHOCTH, IJIMHBI YW OKPY)KHOCTH W paJMaHHOM Mepbl yria,
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YMEThH BbBIYUCIIATH IUIOHIaAb Kpyra #u €ro YacTeu. HpI/IMCHHTI)
IIOJITYYCHHBIC YMCHHUA B IIPAKTUYICCKHUX 3aaavax.

—  Haxomuths ocu (WM HEHTPHI) CAMMETPUHU (HUTYDP, TIPUMCHSITH
JIBHOKCHUSI TIJIOCKOCTH B MPOCTEHIIINX CIydasiX.

— IIpuMeHsITh MMOJyYSHHbIC 3HAHUS HA NIPAKTUKE — CTPOUTH
MaTeMaTH4YeCKHUe MOJCIIH IS 3a/1a4 pealibHOM KU3HU U IIPOBOJUTH
COOTBETCTBYIOIINE BHIYUCIICHUS C TPUMEHEHHEM MOJ00Us 1
TPUTOHOMETPHUYCCKHUX QYHKIHUU (MOJIB3YSICh, II¢ HEOOXOIUMO,
KaJIbKYJISITOPOM).
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TEMATUYECKOE IINIAHMPOBAHME VYEBHOI'O
KYPCA(ITO 'OJAM OBYYEHM )

7 xnacc (He MeHee 68 1)

HasBanue pazgena
(Tembl) Kypca
(4ucI0 yacoB

OcHOBHOe coaep:kaHue

OcHOBHBIE BH/IbI 1€ATEJbHOCTH
o0yvaromuxcs

IIpocTreiimue
reoMeTpuyecKue (purypbl
M MX CBOJNiCTBa.
HN3mepenue
reoMeTpHYecKHX BeJTHYHH

(14 v)

IIpocreiime TreoMeTpHUISCKHE OOBEKTHI:
TOYKH, IIPsSIMbIC, JIyYW W YTJIBL,
MHOTOYTOJILHUK, JIOMaHasl.

CmMexxHBIC U BepTUKalbHBIC yribl. Pabora ¢
npocrermumMu yeprexamu. Mzmepenue
JUHEHWHBIX WU YTJIOBBIX BEJIWYHUH, BEIYHCIICHUE
OTPE3KOB M YTJIOB.

IMepumerp u mromans GUTyp, CO-TaBISHHBIX
U3 IIPSIMOYTOJILHUKOB

PopmyaMpoBaTHL OCHOBHBIE
MOHATHUS U OINPEACICHUS.
Pacno3sHaBaTrh U3y4YeHHbIC
reomMeTpudecKkue pUrypsl,
onpexeJasiTb UX B3aUMHOE
pacIoJIoKeHHue,

BBINOJHATHL YePTEXK MO YCIOBUIO
3a7a4u.

IIpoBoauTk npocreiinue
MOCTPOCHHUS C IOMOUIBIO
LUPKYJISI U JIUHEUKU.

HN3MepsTh JIMHEHHBIE U YTIIOBBIE
BEJIMYHHBI TEOMETPUUECKUX U
MPAKTHIECKUX OOBEKTOB.
OmnpenesiTe «Ha Irjas» pa3Mepbl
peanbHBIX OOBEKTOB, MPOBOIUTH
rpyOyIo OIIEHKY UX pa3MepoB.
Pemarh 3a7a4u Ha BBIYMCIICHHC
JUIMH OTPE3KOB U

BCJIMYHNH YTIJIOB.

Pemarh 3aja4u Ha B3aMMHOE
pacnoJIoKeHUEe I'eOMEeTPHUYECKUX
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buryp.

IIpoBoauTh KiIaccudUKaLMIO yIIIOB,
BBIYHCJISTH JINHCHHBIC U yTJIIOBBIE
BEJINYUHEI, MPOBOJIUTH
HEOOXOAUMBIE JOKa3aTeIbHbIS
paccy>kaeHHUsI.

3HaKOMUTBCS ¢ MCTOpHeii
Pa3BUTHSI TEOMETPUHU

TpeyroabHuku (22 u)

IlomssiTue O paBHBIX TPEYrOJBHUKAX U
MEpBUYHBIE  TIPEACTABICHUS O  PaBHBIX
(KOHTpy?HTHBIX) (urypax. Tpu mnpusHaka
paBEeHCTBA TPEYTOJIHLHUKOB.

IlpusHaku  paBeHCTBAa  HIPSAMOYTOJIBHBIX

TPEYTrOJIbHUKOB. CaoiicTBO MEIUaHbL
MPSIMOYTOJILHOTO TPEYrOIbHHUKA.

PaBHOOegpeHHEIE u PaBHOCTOPOHHUE
TPEYTrOJIbHUKH. IIpuznaku U CBOICTBa

PaBHOOEIPEHHOT'O TPEYTOJIbHUKA.

ITpotuB Gonbmieit CTOPOHBI TPEYTOJIbHUKA
JIeKUT 6onpuii yroi. Ilpocreiimue
HEepaBeHCTBa B reomeTpuu. HepaBeHcTBO
TpeyroabHuka. HepaBeHCcTBO JTOMaHOM.
[IpssMOyTONBHBIN TPEYTOIBHHUK CyTioM B 30°.

HCpBLIe IIOHATHUA O JOKas3aTejIbCTBAX B
reoMEeTpUun

Pacno3HaBarh TIapbl  pPaBHBIX
TPEYrOJbHUKOB  Ha  T'OTOBBIX
gepTexax (c yKa3zaHUEM
OPU3HAKOB).

BbIBOAUTH CIEICTBUS (PAaBEHCTB
COOTBETCTBYIOIIHMX YJIEMEHTOB) U3
paBEHCTB TPEYTOJIbHUKOB.
DopMyJIMPOBATH  OIPEICICHUS:
OCTPOYT'OJIBHOTO, TYIOYT'OJIBHOIO,

MPsIMOYTOJILHOTO,
PaBHOOEAPEHHOTO,
PaBHOCTOPOHHETO
TPEyTrOIbHUKOB; OHMCCEeKTPUCHI,
BBICOTBI, MEJIMaHbI TPEYTOJIbHUKA;
CepeIMHHOTO THEePIICHINKYIISIPA
OTpe3Ka; nepumeTpa
TpeyrojabHUKa.

@®opMyIHpPOBATHL  CBOWCTBA U
MIPU3HAKHU paBHOOEAPEHHOTO
TPEyTrOJbHUKA.

CTpouTH YepTeXH, pelaTh 3a1a4u
C TIOMOIIBI0 HaXOXKJACHUS PAaBHBIX
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TPEyTrOJIbHUKOB.

IIpuMeHsATH NPU3HAKKA PABEHCTBA
IPSIMOYTOIBHBIX TPEYrOJIEHHUKOB
B 3aJ1avax.

Hcnonn3oBarh ¢ poBeIe
pecypcel  AJsl  HMCCJIeA0BAHHS
CBOMCTB M3y4aeMbIX (UTYD.

3HAKOMHUTBLCH ¢ HCTOpPHUell pa3BUTHS
reoOMeTpUH
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IIpooonsicenue

Ha3zpanmue
pa3aena (TemMbl)
Kypca (4HCJI0 4acoB)

OcHoBHOe cojeprkaHue

OcHOBHBIE BHUABI 1€ATCJIbHOCTH
00y4arouxcs

IMapannenbHble
npsiMble, CyMMa yIJ10B
Tpeyroasnuka(14 u)

ITapannensHbie npsiMble, ux
CBOMCTBA, IIaTeiit MocTyJiaT
EBxkmuna. Hakpect JeXKalue,
COOTBETCTBECHHBIC "
OJTHOCTOPOHHUE YTIIBI

(oOpa3oBaHHEBIE TIIPU NEpEeCEUCHUH
MapaIeJIbHBIX OPSIMBIX CEKYIIeH).
IIpu3Hak NapayyIeILHOCTH HPSIMBIX
depe3 pPaBEeHCTBO PACCTOSIHHUIT OT
TOYEK OJIHOM mnpsMoOil 10 BTOpOH

MPsAMOIL.
CyMMa yIJIOB TpEyrojbHHKa |
MHOTI'OYT'OJIbHUKA.

Buemnne yrabl TpeyroisHAKa

DopMyTUPOBATH MOHATHE [1APAIUICIBHBIX IPSIMBIX,
HAXOJUTh NPAKTHYECKHE MPUMEPHI.

HN3yuaTrs cBOWCTBa yYriioB, oOpa3oBaHHBIX IIpH
MEepPEeCcCeUeHNN IapaielbHbIX IMPAMBIX CEKyIIeH.
IIpoBoauTHL A0Ka3aTENbCTBA MaPAUICIBHOCTH IBYX
OPSIMBIX C TIOMOIIBIO YIJIOB, OOpPAa30BaHHBIX IPHU
NEePECEYEHUN HITUX IMPSAMBIX TpPETbEU NOPSIMOM.
BbpruMcasiTe CyMMy YIJIOB TpeyrojbHHKa U
MHOI'OYI'OJIbHUKA.

HaxoauThb uncioBsie U OyKBEHHBIE 3HAYCHHUSYTIIOB
B T'EOMETPUYECKHUX 3ajadaX C MCIOJIb30BaHUEM
TEOpeM O CyMME YIJIOB TpeyrojbHUKa U
MHOTOYTOJIbHUKA.

3HAKOMHUTBLCSI C HCTOPHUeil pa3BUTHS T€OMETPUU
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OKpyKHOCTH

H KpYT.
I'eomeTpuueckue
MOCTPOeHNSI

(14 v)

OKpY>XHOCTb, XOPAbI U THAMETPBHI,
ux cBomcrBa. KacarempHas K
OKPY>KHOCTH. OKpYy>KHOCTb,
BriMcaHHasi B yroi. [Toustue o 'MT,
npUMEeHEeHHeB 3a1auax. buccekrpuca
U CEepEeIUHHBIN NEPIICHINKYJIISP KaK
T€OMETPHUUYECKHE MECTa TOUCK.
OKpY>XHOCTb, OIIMCAaHHAasi OKOJIO
TpEYyTrOJbHHUKA. Brncannas B
TPEYTrOJBHUK OKPYXHOCTb.
IIpocretimue 3a1aun Ha NOCTPOSHUE

DopMyJMPOBATH ONpeAeSeHHsl. OKPYKHOCTH, XOPIbI,
JAuaMeTpa U KacaTeJbHOU K OKpyKHOCTH. M3ydaTh ux
CBOICTBA, OpPHU3HAKH, CTPOUTH YepPTEXH.
HccnenoBatrb, B TOM 4YHUCIEC HCNOJb3ys HUuGpOBbIE
pecypchbl: OKPYXHOCTb, BIIMCAaHHYIO B YIOJ; LEHTP
OKpPY>KHOCTH, BIIUCAHHOM B yTOJI; PABEHCTBO OTPE3KOB
KacaTeJIbHBIX.

HUcnoas3oBare Meroa I'MT st nokazarenscrBa
TEOpPEM O MEPECEUYCHUN OUCCEKTPHUC yII0B
TPEYTOJIbHUKA U CEPEANHHBIX MEPUCHIANKYIIPOB K
CTOpOHaM TpeyrojbHuka ¢ nmomouisio I'MT.
OgJ1ajieBaTh NOHATUSIMHU BIIUCAHHOUW U ONMCAaHHOMN
OKPY>KHOCTEH TPEYyrojbHUKA, HAXOAUTh IIEHTPbI
3THUX OKPYKHOCTEH.

Pemiats OCHOBHBIC 3a/laYyM HAa MOCTPOEHHE: yIJa,
paBHOro JaHHOMY; CEPEIWHHOIO MNEPIICHIUKYJISIpa
JAHHOI'O OTpe3Ka; MPsSIMOM, MpOXOoJslleil uepes3
JaHHYIO TOYKY U NEPHNEHIUKYJISIPHON JaHHOU
psIMO; OHCCEeKTPUCHI JaHHOTO yria;
TPEYTOJIBHUKOBIIO PA3INYHBIM DJICMEHTAM.
3HAKOMUTBCS ¢ HCTOPHeEil Pa3BUTHUS T'€OMETPUHU

IloBTOpEHMe,
00001IeHNe 3HAHUIT

(4 )

TToBTOpeHue 151 00o0meHne
OCHOBHBIX TMOHSITHH W METOHOB
Kypca 7 kjacca

Pemats 3aJauu Ha IIOBTOPEHUE,
WJLUTIOCTPUPYIOIIHNE CBSI3M MEXIy Pa3IuIHBIMHA
4acTsAMHU Kypca
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8 kiacc (He MeHee 68 u)

Ha3zpanmue
pa3aena (TemMbl)
Kypca (4HcJI0 4acoB)

OcHoBHOe cojepikaHue

OcHOBHBIE BHU/bI IeATCJIbHOCTH
o0yyaroumuxcs

Yeroipéxyroabuuxu (12

)

ITapannesorpamm, ero nNpu3HaKu U
CBOMCTBA. YacTHble cirydyan
napamuieJIorpaMMOB
(IpAMOYTOJIBHUK, POMO, KBaapar),
ux NpU3HAKU u CBOMCTBA.
Tpaneuusi. PaBHoOOKas u
OPSIMOYTOIbHAs TPATICIIHH.

VY nBoenue Menuansl. LlenTpanbHas
CUMMETPpUsL

HN3o00paxars " HAXOJUTh Ha yepTexax
4eTHIPEXYTOILHUKU PA3HBIX BUAOB M UX 3JIEMEHTHI.
®opMyJHpPOBaTh ONpeAeeHusl: IapajuleJorpaMMa,
npsIMOyTroJIbHUKA, poMOa, KBajapara, Tpalleln,
PaBHOOOKOU Tpameunu, NPsIMOYTOJIbHONW Tpanenuu.
Joka3bIBaTh M HCHOJb30BATH INPH PpeELICHUH 3a4a4
OpU3HAKU U cBolicTBa: napasijiesorpaMmma,
OpsIMOYyTOIBbHUKA, poMOa, KBajparTa, TpamelnuH,
paBHOOOKOH Tpaneuuu, MpsIMOYTrOJILHOW TparelyH.

IpumensaTs MeTO/x YJIBOCHUSI MeJIMaHbl
TpEeyTOoJIbHHUKA.
Hcnonn3oBath uudposbie pecypcsl s

HCCJICIOBaHUsI CBOMCTB M3y4aeMbIX (QUTYp.
3HAKOMHUTBHCS ¢ HCTOPHUEll pa3BUTHS T€OMETPUH
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Teopema Panecau
Teopema o
NPONOPIHOHATBHBI
X OTpe3Kax, moxo0-
HbIe TPEYroJbHUKH
(15 v)

Teopema daneca u Teopema o
NPONOPLUUOHAIBHBIX OTpPE3Kax.
Cpenusiss JIHUHHUS TPEyroJbHHUKA.
Tpaneuus, e€ cpeaHsss IUHUS.

IIponopuuonansHble OTpPE3KHU,
TITOCTPOECHHUE 4eTBEPTOTO
MPONOPLUOHAIBLHOIO OTPE3Ka.
CpoiicTBa LEeHTpa macc B
TpPEyTrOJbHUKE.

ITono6upie  TpeyrompHuku. Tpu

IIprU3HaKa HOI[O6I/IH TPEYTOJIbHUKOB.
HpaKTI/I‘IeCKOC IIPUMECHECHUEC

IIpoBoauThL NMOCTPOCHHUS C MOMOUIBKO LUPKYJId U
JMHEWKHW C HCHOJIb30BaHUE TeopeMbl dajeca u
TEOPEMBI O MPOIMOPIMOHATBHBIX OTPE3KaxX, CTPOUTH
4eTBEPTHIM NPONOPLUUOHAIIBHBIA OTPE30K.
IIpoBoauThs AOKA3aTEJNBCTBO TOrO, YTO MEIHUAHBI
TPEyroJbHUKA IEpeceKaloTcsi B OJHOW TOYKe, U
HaXOAMThb CBSI3b C IIEHTPOM Macc, HaXOAHUTh
OTHOIIICHUE, B KOTOPOM MEJIUaHbl ACJSTCA TOYKOU
HUX TIEPECEUCHHUSI.

HaxoauThs 110100HBIE TPEYyrOJIBHHUKH Ha T'OTOBBIX
yeprexax €  yKa3aHHEM  COOTBETCTBYIOLIUX
NPU3HAKOB MOT00US.

PemaTte 3amaym Ha TONOOHBIE TPEYTrOJIBHUKU C

TIOMOIIIBIO CaMOCTOSITCIIBHOTO MOCTPOCHUS
qepTexent u HaXO0KICHUS MOTOOHBIX
TPEYrOJIbHUKOB.

IIpoBoauTHL HOKA3aTEJBCTBA C HCIIOIB30BAHUEM
MPU3HAKOB TTOI00US.
Joxa3bpiBaTh TpH
TPEyTroJbHHUKOB.
IIpuMeHATh TOJYyYCHHbIC 3HAHHS IPU PELICHUU
FeOMETPUYSCKUX M MPAKTUYECKUX 3a]ad.
3HAKOMHUTBCSI C HCTOPHEl pa3BUTHS TeOMETPUU

npU3HaKa nogo0us
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ILromans.
Haxoxpenne

LR IEN
TpeyroJbHUKOB

U MHOTOYT0JIbHBIX
¢uryp. Ilnomann
noao0HbIX uryp (14
)

ITonstTne 06  oOmeil  Teopuu
TUTOTIIATH.
DopMyIbI JUTST TJIOLIATA

TpeyroJibHUKa, MapajuiesorpaMmma.
OTHOIIEHUE IUIoIIaaci
TPEYTOJIbHUKOB c oomuM
OCHOBAHHEM HJIA OOINEil BBICOTOM.

Bperanuciaenue mimomiaae CI0XKHBIX
¢uryp ugepes pazbuenne Ha 4acTH U

JIOCTPOCHUE.
IInomtanu ¢uryp Ha KiIeT4aTOMI
Oymare.

ITnomanu MOJ00HBIX duryp.
Brruncnenne 1uomrazaeii. 3amadm ¢
MPAKTHUYCCKUM COJICPIKAHUECM.

Pemenune 3aga4 ¢ MOMOIIBIO METOAA
BCIOMOIraTeIbHOM ILIONIAIN

OBJlajleBaTh NEPBHYHBIMU HPEJCTABJIEHHSIMH 00
obmieit Teopnun 1Iomanu (Mepsl), GopMyJINpoOBATH
CBOMCTBA IUIOIIA/H, BBISICHATH UX HAIJISIAHBINA CMBICIL.
BeiBoauTh GOpMyYIIBI IUIOIIANM MApaJIeIorpaMma,
TPEeyTroJbHHUKA, Tpaneluu n3 (GopMyIbl ILIONIATH
OpsIMOYTOJIbHUKA (KBaJapara).

BeiBoauThb bopMyel  IIOmAAM  BBITYKIIOTO
YeTBIpEXYTOJIbHUKA Yepe3 JuaroHajld ¢ yTodl
Mexay Humu. HaxoauTs momanu  Guryp,
H300paKEHHBIX Ha KJIETYATOMI Oywmare,
HMCIO0JIB30BaTh pa3OHeHNUEe Ha YACTHU U JOCTPOCHHUE.
Pa3ouparnb NpUMepbI HCIIOJIB30BAHUS
BCIIOMOTAaTeJILHOW  IUIOWIANM  JUIA  PCLICHUS
reOMETPUYECKUX 3a/ad.

HaxoauTsp miomann nogo0HBIX Guryp.
BBIYHMCIATH IUTONIAAN Pa3INYHBIX MHOI'OYTOJIBHBIX
¢uryp.

Pemath 3aJa4yM Ha IUIOMIAJb C MPAKTHUYECKUM
coJIep)KaHueM

Teopema Iludaropau
Havyala
TPUTOHOMETPHH

(10 u)

Teopema IMudaropa, ed
JIOKa3aTeIbCTBO W  MNPHUMEHEHHE.
O6parnas Teopema [ludaropa.

OmnpeneneHne TPUTOHOMETPHUYECKHUX
pysKTIHI OCTpOro yria,
TPUTOHOMETPUUECKUE

COOTHOIICHUSI B IMPSMOYTOJbHOM
TpPEyTroJbHUKE. OcHoBHOE
TPUTOHOMETPUUYECKOE  TOXKJIAECTBO.
COOTHOIICHUsI MEXKJIY CTOPOHAMHU B

Joka3piBaTh Teopemy I[ludaropa, mcmnob3oBaTh
e¢ B MPAKTUUYECKUX BBIYUCIICHUSIX.
PDopMyIMpPOBaTh OIpPEIEIICHUS
TPUTOHOMETPUYECKUX (PYyHKIHMI OCTPOro yria,
NpoBepPsITh NX KOPPEKTHOCTb.

BBIBOAUTH TPUTOHOMETPUYECKUE COOTHOULIECHUS B
MIPSIMOYTOJILHOM TPEYTOJILHUKE.

HcciienoBaTh COOTHOLICHUS MEXIYy CTOPOHAMHU B
MPSIMOYTOJIBHBIX TPEYTOJIBHHUKAX C yriaaMu B 45° u
45°; 30° u 60°.
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MPSIMOYTOJIBHBIX TPEYTOJIBHHKAX C
yraamu B 45° u 45°; 30° u 60°

Hcnoab3oBaTth GOpMyIIEI IPUBEICHHUS 1 OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO ISl HAXO0XKICHUS
COOTHOUICHUI MEKAy TPUTOHOMETPUUECKUMHU
(yHKIIHSAMEM pa3IUYHBIX OCTPBIX YTJIOB.
IIpuMeHATH TOTy4YEeHHbIE 3HAHUSA U yMEHUS INPHU
peleHny NpakTUIecKuX 3ajad.

3HAKOMHUTBCS € MCTOPHeii Pa3BUTHUS T'€OMETPUHU

Yribl B OKPYKHOCTH.
Bnucanubie

M ONUCAHHBbIE
YeThIPeXyroabHUKH.
KacareiabHble

K OKPY>KHOCTH.
Kacanue okpyxHocreii

(13 v)

BrimcanHble ¥ 1IeHTpajbHBIC YTIIBL,
YroJl MEeXJy KacaTeJIbHOU U XOpaoil.
VYTIiel MeXIy XopaaMu U
CeKYIIUMH.

BnucanHble U onTMCaHHEBIC YETHIPEX-
YTOJIBHUKH, UX TIPU3HAKUA U
cBolictBa. IIpuMeHeHue sTux
CBOICTB

IPHU PENIeHUH TeOMETPUISCKHUX 3a-

DopMyIMPOBATH OCHOBHBIC OIPENICIICHHUS,
CBsI3aHHBIC C yIJIaMH B Kpyre (BIIMCAaHHBIH yroJl, LIeH-
TpaJIbHBINA YTOJI).

HaxoauTh BIIMCaHHBIC YIJIbI, ONUPAIOLINECS Ha OJHY
YTy, BBIYMUCIASATH YIJIbl C IOMOIIBIO TEOPEMbI O
BIIMCAHHBIX yIJIaX, TEOPEMbl O BIIMCAHHOM
4eTPEXYTOJIbHUKE, TEOPEMEBI O [IEHTPAILHOM yTJIe.
HccienoBarhb, B TOM YHCIE C TOMOILIBIO IH(PPOBBIX
pecypcoB, BHUCAHHBIC M OIHCAHHBIC YEThIPEX-

Aad. YTOJIbHUKHU, BBIBOAUTH UX CBOMCTBA U NPHU3HAKU.
BszaumMnHoe pacrnonokeHne — IBYyX -

Hcenonb3oBaTh 5TU CBOMCTBA U NPU3HAKU IIPU
OKPY>KHOCTEH. Kacanue pelIeHun 3anau
OKPY>XHOCTEH

IloBTOpEHMe,
00001IEHE
3HAHHH

(4 v)

TToBTOpEHNE OCHOBHBIX ITOHSITHI U
METOJI0B KypcoB 7 U 8 KJIacCoB,
o0oOmenne 3HaHMIt

Pemiate 3agaum Ha NOBTOpPEHHE, WUIIOCTPUPYILIHE
CBSI3U MEXIY PA3IUYIHBIMU HacTsIMUA Kypca
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9 kiacc (He MeHee 68 u)

Ha3Banmue
pa3jaena (TemMbl) OcHoBHOe cojiep:KaHue
Kypca (4HcjI0 4acoB)

OCHOBHBIE BHbI
JNeSITeIbHOCTH 00YYAKIINXCS

Tpuronomerpus. OmnpeneneHue TPUTOHOMETPUYECKUX DopMyJIMPOBATH ONpeie/eHUsI
Teopembl kocunycoB u | (yHkuuii yriaos ot 0° go 180°. TPUTOHOMETPUIECKNX (DYHKIIUI TYIBIX U MPSIMBIX
CHHYCOB. KocuHyc u cuHyc npsiMoro u TyIoro YIJIOB.
Pemenue yria. Teopema KOCHHYCOB. BBIBOAMTH TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB
TPeyroJibHUKOB (O0o06mEnHas) TeopeMa CUHYCOB (C (C pagMycoM ONHCAHHOM OKPY>KHOCTH).
(16 ) panu- Pemiatb TpeyroabHHUKU.
YCOM OIMHMCaHHOH OKpYy:KHOCTH). Ha- Pemiath mpakTUYEecKHE 3aa4uH, CBOISIIHNECS K Ha-
XOXKACHUE NJIMH CTOPOH U BEJIMYHH XO’KJICHUIO PA3JIMYHBIX DJICMEHTOB TPECYTOJIbHUKA

YIJIOB TPEYTOJILHUKOB.
dopmyia rIomaau TpeyrojbHUKa
gepe3 IBE CTOPOHBI M YyroJl MEXIYy
Humu. Popmyiia roniagu
YeTBIPEXYTOJIBHUKA Yepe3 ero
auaroHaiu

U yTOoJ MEXJy HUMHU.
[IpakTHuyeckoe npuMeHeHHEe
JIOKa3aHHBIX TEOpPEM
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I[Ipeodpa3zoBanue
nonodusi. Merpuyeckue
COOTHOIIEHHUS

B OKPY’KHOCTH

(10 u)

IlonsaTne o mpeo6Gpa3oBaHUU IOMIO-
Ousl.

COOTBETCTBEHHEBIE DJIEMEHTHI ITOTOOHBIX
buryp.

Teopema 0 MPOU3BEAECHUHN OTPE3KOB
XOpA, TeopeMa O MPOU3BEICHUU
OTPE3KOB CEKYyIIUX, TeoOpeMa O KBaJpaTre
KacarenbHOU. IIpumeHenue B
pelIeHn reoMeTPUIEeCKNX 3a1ad

OcBauBaTh NOHATHE IIPEOOPa30BAHUS TOAOOUS.
HccaenoBars OTHOIIECHUE JHUHEHHBIX 2JIEMEHTOB
¢uryp npu npeobpazoBanun nonodbus. Haxoants
MpUMEpPHI MOAO0OHSI B OKpy>Karomel
JEUCTBUTEIBHOCTH.

BbIBOAMTHL METPUUECKUE COOTHOILICHUSI MEXKIY OT-
pe3KaMM XOpP/, CEeKYIIUX U KacaTeIbHBIX C
HCITOJIb30BAaHUEM BITMCAHHBIX YTJIOB M TTOJOOHBIX
TPEYrOJILHUKOB.

PemaTth reomeTpryeckye 3a4aud U 3a/1a4d U3
peanbHON KU3HH C HCIIOJIb30BAaHUEM ITOJTOOHBIX
TPEYrOJIbHUKOB

Bekropbi(12 u)

OmpeneneHne BEKTOPOB, CIOXKEHUE H

pa3HOCTH  BEKTOPOB, YMHOKEHHUE
BEKTOpa Ha YHCIIO.
PuU3nUecKuii. MU TIeoOMEeTpPUYECKUU

CMBICII BEKTOPOB.
Pa3znoxenue  BekTopa 1O
HEKOJUTHHEaPHBIM
Koopaunatsl BekTopa.
CkasipHOoe TPOU3BEICHHE BEKTOPOB,
€ro TpHUMEHEHHEe [ HaXOXIACHUS
JUIMH U YTJIOB.

Pemrenne 3a7a4d ¢ TOMOIIBEIO BEKTOPOB.

BYM
BEKTOpPAM.

HpI/IMeHeHI/Ie BEKTOPOB JIsI PCIICHUA
3ada4 KHHEMAaTUKHU U MCXaHUKHU

HUcnosb3oBaTh BEKTOPHl KaK  HaIlpaBJICHHBIC
OTpEe3KH, HccJIe10BaTh TeOMETPUIECCKUI
(mepemenieHre) U (GU3NUECKUN (CUIIA) CMBICIIBI
BEKTOPOB.

3HaTh onpeesieHHsI CYMMBI M Pa3HOCTH BEKTOPOB,
YMHOKEHHUsI BEKTOpa Ha YHCIO, HMCCJIeA0BaATh
reoOMeTpUYSeCKUH M (HU3UYSCKUN CMBICIIBI 3THX
orepanun.

Pematn TeOMEeTPUYECKHUE
HUCIOIb30BAaHUEM BEKTOPOB.
PackiaasIBaTh BEKTOP 110 IBYM HEKOJUITMHEAPHBIM
BEKTOpaM.

HUcnoab3oBarh CKaJIsIpHOE TPOU3BEICHHUE
BEKTOPOB, BHIBOJIUTH €0 OCHOBHBIE CBOHWCTBA.
BbpIuucasaTh, CyMMy, pa3HOCTh W CKaJSIpHOE
MPOM3BEJICHNE BEKTOPOB B KOOpAWHATAX.

3agadyu C

HpHMeHﬂTb CKaJIIPpHOC NPOU3BCACHUC NJIA
HaXOXACHUS OJIMH U YTJIOB
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JdexapToBbl
KOOPIMHATHI
II0CKOCTH (9 1)

Ha

I[eKapTOBI)I KOOpAWHATBI TOYCK Ha
IIJIOCKOCTH.

YpaBHEeHUE psMOiL. Yraosoii
ko> Ppurment, TaHI'CHC yria
HaKJIOHA, napaieIbHbIE u
MEePIICHANKYJISIPHBIC TIPSIMBIC.
VYpaBHeHHe OKPY>KHOCTH.
HaxoxnaeHue KooOpauHAT  TOYEK
HepeceueHus]  OKPYKHOCTH u
OpsIMOU.

Meron kooOpaAuHAT IPU PELICHUU
TE€OMETPHUUECKHUX 3a]ad.
Hcnons3oBanne merona KOOpPAWHAT
B MPaKTUYECKUX 3aJadax

OcBauBaTh TMOHSATHE TMPSMOYTOJIBHOM CHCTEMBI
KOOPAMHAT, NEKapTOBBIX KOOPAWHAT TOYKH.
BeiBOaMTE ypaBHEHME NPAMOH UM  OKPY’KHOCTH.
BplaessiTb MOJHBIA KBagpaT Ajid HaXOXKICHUS
LEHTpau paauyca OKPYKHOCTHU IO €& YpaBHCHHUIO.
Pemiars  3agaum Ha  HAXOXIEHHE  TOYEK
TepeceyeHus IPSAMBIX U OKPY>KHOCTEH € IMOMOIIBIO
MeTOJ1a KOOpAUHAT.

Hcnoan3oBaTh CcBOMCTBA YrioBoro kKoddduureHTa
OpsIMOM TIPU pEIIeHUH 3ahad, sl ONpeAesICHUs
pacmnoJIoKeHUsl IPAMOIL.

IIpumensaTe KOOPJIMHATHI npu peueHun
T€OMETPUYECKUX M TMPAKTHUUESCKUX 3adad, IiIst
IIOCTPOCHUSI MaTEMaTUUECKUX MoJIeJieli peaIbHbBIX
3a1a4 («MeTOoJ KOOPIUHATY).

ITonb3oBaTbesl 1JIs1 TIOCTPOEHUSI U HUCCIIEIOBaHUMN
IU(POBBIMU pECypCamMH.

3HAKOMUTLCSI C MCTOPHeii pa3BUTHS TEOMETPHHI
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Ilpooonscenue

Ha3Banue
pa3jaena (TemMbl)
Kypca (4HcjI0 4acoB)

OcHOBHOe coaep:kaHUe

OcHOBHBIE BH/IbI 1€ATEJbHOCTH
odyyaroumxest

IIpaBuibHbIC
MHOTOYTOJIbHUKH.
JJInHA OKPYKHOCTH U
IUIOMIA/Ib Kpyra.
BouruuciieHue miomaaeu
8 9

ITpaBunbHbIC MHOT'OYT'OJIbHUKH,
BBIYHUCJIICHUE UX DJIEMEHTOB. Yucio
T U JUIMHA OKpY>KHOCTHU. JlmnHa nyru
OKpy>XHOCTH. Pamuannast mepa
yria.

IInomane Kpyra u ero 3JI€eMeHTOB
(cekTopa U cerMeHTa). Brraucnenue
mromanaei (puryp, BKIFOUAIOLINX
3JIEMEHTHI KpyTra

DopmMyIHPOBaTh OIPECICHUE NPaBUIIBHBIX
MHOI'OYT'OJIbHUKOB, HAXOAUTb UX AJIEMCHTHI.
ITob30BATHCS TOHATHEM JUIMHBI OKPY>KHOCTH,
BBEJIEHHBIM C IOMOIIBIO IPAaBUIBHBIX
MHOI'OYI'OJIHUKOB, ONIpedeJIsiTh YUCIIO T, JJIUHY Ayrd
W paJHaHHYIO Mepy yTiia.

IIpoBoauTh nmepexoa OT paJMaHHON MEpHI yria K
rpalycHOl U HA0OOpOT.

OnpeaesTe MIOMAAb KpyTa.

BeiBoauts ¢opmyJibl (B rpaayCHOH M paguaHHON
Mepe) A JAJIUH IOyT, IUIOIIafeil CeKTOPOB U
CETMEHTOB.

Beraucasite nuonaau GUryp, BKIFOYAIOIINX dJIe-
MEHTBI OKPYKHOCTHU (KpyTa).

HaxoauThs miomanu B 3ajlayaxX peaJbHON KU3HU
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JIBHKEHMS MJIOCKOCTH
(6 1)

TToHsiTHE O ABM>XEHHUHU TIIOCKOCTH.
ITapasienbHbIil EepeHOC, IIOBOPOT U
cumMeTpusi. Ocu U LEHTPbL
CUMMETPHH.

IIpocreiimue npumMeHeHUs1 B
pelleHun 3aaa4

Pa36uparh npuMepsl, UIITIOCTPUPYIOIIUE TOHSITHUS
JIBIDKEHUSI, IEHTPOB U OCEH CUMMETPHH.
DopMyIMPOBATHL  ONPEAEICHHUS]  MapajuIeIbHOTO
IepeHoca, IMOBOpOTa M OCEBOM  CHMMETPHH.
BbIBOAMTBL UX CBOMCTBA, HAXOJAMTH HENOJBH)XHBIEC
TOYKH.

HaxoauTh HEHTPBI U OCU CUMMETPUN NPOCTENIITNX
¢uryp.

IIpumensaTs napaiaieabHbIA nepeHoc u
CUMMETPHUIO MIPU PEIICHUN I'€OMETPUYSCKHUX 3amad
(pa3bupaTb IpHUMepBHI).

Hcnoab3oBars 1Jis1 IOCTPOEHUSI U HCCIEAOBAHUN
(G poOBBIE PECYPCHI

IloBTOpEHMeE,
00001IeHNE,
CHCTEMATH3ALMSA
3HaHMii2

(7 9)

HOBTOpeHI/Ie OCHOBHBIX ITOHSATHH U

METOJ0B KypcoB 7—9  KJIaccos,
o0o0meHne ©W  CHCTEMaTH3allHs
3HAHUU. IIpocretimue
reomerpuyeckue GUIypel Hu  HUX
CBOMCTBA. N3mepenue
TeOMETPUYECKUX BEITUYHH.
TpeyroabHUKH.

ITapannenbHbie "
MEePIEHANKYJIISIpHBIC TIPSMBIC.
OKpy>KHOCTB " KpPYT.
T'eomerpuueckue MOCTPOCHUSI.

Yrael B OKpy>KHOCTH. Brnucannsie

OnepupoBaTh NOHATHSIMH: GUTypa, TOUKA, IpsIMasi,
YroJ, MHOTOYTOJIBbHHK, pPaBHOOEAPEHHBIH U
PaBHOCTOPOHHHUI TPEyroJbHUKU, MPSIMOYTOJIbHBIN
TPEeyroJIbHUK, MeauaHa, OMCCEeKTpHca M BBICOTA
TPEeyTOJIBHUKA, napajienorpamMm, pomo,
OPsIMOYTOJIBHUK, KBajgpar, Tpaneuus;
OKPY>KHOCTb, KacaTejbHasl; PaBEeHCTBO U 1mogooue
¢duryp, TpeyrompHHUKOB; IapajJIeIbHOCTh U
OEePIEeHANKYISIPHOCTE  TIPSIMBIX, YTOJI MEXIYy
OpsIMBIMHM, CHMMETPHUsI OTHOCUTEIBHO TOYKHU H
MmpsIMOIf; JIMHA, PACCTOSIHUE, BEIWYWHA yTJa,
JIomAnb, ITIEPUMETP.

Hcnonb3oBats (GopMysbl: TTepUMETpa H IUIOMAIU

H OIHACaHHbBIC OKPYKHOCTH | \iHOroyroJIbHUKOB,  JUIMHBI  OKPY)KHOCTH U
MHOTOYTOJIbHUKOB. mIomaau  Kpyra, oOb&EMa  IPAMOYTOJIBLHOIO
[Tpsimast 1 OKPY>KHOCTb. rmapajiiesIenune /a.

YeThipéxyroabHuku. Boucanueie u OnepupoBaTthb NOHSITHSIMM: HPSIMOYTOJIbHAs
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OIIMCAHHBIC YETHIPEXYTOJIbHUKMU. cucTeMa KOOPAUHAT, BEKTOP; MCIOJb30BATH 3TU
Teopema Iludaropa wu Hauvana MHOHSTHUS 1JIs HPEJACTABICHUS JAHHBIX U PCILICHUS

TpUrOHOMETpUHU. PerieHue o0OIMX 3a7a4, B TOM YHCJIC U3 APYTUX YUEOHBIX IPEIMETOB.
TPCYTOIBHHUKOB. Pemiate 3amaum  Ha TOBTOPCHHE OCHOBHBIX
TIpaBUIBbHBIC MHOTOYTOJIBHUKH. TMOHSITUH, AJUTFOCTPAITHIO cBs3Cit MEXITY
TIpeoOpa3zoBaHus MIOCKOCTH. pa3IUYHBIMH YacTsMHU Kypca. BeiOumpars merTon
Jewxkenusi. [Tomooue. CummeTpusi. AJIs1 peUICHUS 3a4a4U.

IInomans. Beraucnenue niomaaei. Pemath 3ama4umM U3 MOBCCIHCBHOW KU3HHU

IImomanu nonoOHBIX GUryp.
JlexkapTOBbI KOOPJAUHATHI HA
TLIOCKOCTH.

BexkTopsl Ha niiockocTH

2 31ech IpeACTaBICHBI 2JEMEHTBI COAEPKAHMS Kypca, U3IydaBIIMecs B 5—8 Kiaccax U TpeOyroliue MOBTOPEHUs,
06o61meHusa U cuctematuszanuu. O0pamaTbCcs K3TOMy MaTepHaly MOXKHO B BHJE aKII€HTAa Ha 3aBEpIIAIOIIEM dTarie
H3ydeHusl Kypca 9 kjiacca WIH paclpeneisiTh MO COOTBETCTBYIONINM TEMAaTHUYECKHM pasfeilaM, H3ydaeMbIM B
TeYEeHHEe Yy4eOHOTO roja.
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IIpooonscenue

IIpu pazpaborke pabodeil mnporpaMMbl B TEMaTHYECKOM IUIAHUPOBAHWM JIOJDKHBI OBITH YYTCHBI
BO3MOJXHOCTH HCITOJIB30BAaHUS JISKTPOHHBIX (IH(PPOBBIX) 00pa30BaATEIHFHBIX PECYPCOB, SABISIONIUXCS yIeOHO-
METOAUYECKUMH MaTepHuajaMH (MyJIbTHUMEIUWHBIE IPOTPaMMBbl, BJICKTPOHHBIC YYEOHHKHM M 3aJa4HHKH,
SJIEKTPOHHBIE OHOJIIMOTEKH, BUPTyaJIbHBIE Ja0OpaTOPUM, HMI'POBBIC IPOTPAMMBI, KOJUIEKIMU HU(PPOBBIX
00pa3oBaTeNIbHBIX PECYpCOB), HCIOJBb3YEMBIMH [ OOYy4YeHHsS M BOCIHUTAHUS Pa3JIMYHBIX TPYIII
MOJIb30BaTeIeld, MPEJACTaBICHHBIMU B 3JISCKTPOHHOM (IIM(POBOM) BHUJAC U PEATUIYIOMIMMHU JTUIAKTHUYECKHUE
Bo3moxkHocTH MKT,conep>xaHue KOTOPBIX COOTBETCTBYET 3aKOHONATENIHCTBY 00 0Opa3oBaHMU.
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PABOYAA IPOI'PAMMA

YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTUKA».7-9
KJIACCBI

HEJW U3YYEHNSA YUEBHOI'O KYPCA

B coBpemeHHOM 1H(POBOM MHPE BEPOSITHOCTh W CTAaTUCTHKA
IpUOOpEeTarOT BCE OOJBIIYyI0 3HAYMMOCTH, KaK C TOYKH 3PCHHUSA
MPaKTHYECKUX TPHIOKEHHH, Tak M HUX pOJM B 0Opa3zoBaHUM,
HEOOXOIMMOM KaKJIOMy 4YeJIOBeKYy. Bospacrtaer umcio npodeccuii,
P OBJIAJICHUHUKOTOPBIMH TpeOyeTcs Xopoliasi 6a3oBasi MOArOTOBKa
B 00JIaCTH BEPOSITHOCTH M CTATUCTHUKH, TaKasi IOATOTOBKA BaXKHA IS
MPOIOJKCHUST 00pa30BaHUs U IJIsl YCIICIIHOW MpodecCHuOoHaTIbHOM
Kapbephl.

Ka)KI[LIﬁ YCJIOBCK IIOCTOAHHO MNMPUHUMACT PCHICHHUS Ha OCHOBC
MMCIOIIHNXCA y HEro JaHHBIX. A JJi1 OOOCHOBAaHHOT'O HPUHSTHS
pelIeHHsT B YCJOBHUAX HEIOCTAaTKa WM H30BITKAa HWH(GOpPMAUH
HEOOXOAMMO B TOM YHUCJIE XOPOIIO CPOPMHUPOBAHHOE BEPOSITHOCTHOE
Y CTAaTUCTHUYSCKOE MBIIIJICHHUE.

HMMeHHO mOo3TOMY OCTPO BCTajla HEOOXOIMMOCTE C(HOPMUPOBATE Y
oOyuaromuxcst (HYHKIIMOHAJIBHYIO T'PAMOTHOCTH, BKJIIOYAIOIIYIO B
cebs1 B KayecTBE HEOTHEMJIEMOH  COCTaBIISIIOIICH  yMeHHe
BOCIIPHHHUMATh M KPHUTHYECKH aHaJIM3UPOBaTh HH(OOpMAIHIO,
MPEJICTABJICHHYIO B pa3jINYHbIX (OopMax, MIOHUMATh BEPOSTHOCTHBIN
XapakTep MHOTMX pealibHbIX IIPOIIECCOB W  3aBUCHUMOCTEH,
MPOU3BOJIHUTE MPOCTEHIIINE BEPOSITHOCTHBIC pacyéThl. 3HAKOMCTBO C
OCHOBHBIMHU IIPpUHIUIIaMHU 060pa, aHaJin3a v NpeacTaBJICHUS JaHHBIX
U3 pa3iIuYHbIX cdep KU3HM OOIIecTBa W rocyjapcrsBa npuodiiaet
o0y4aromuxcss K OOMIECTBEHHBIM HHTepecaM. I3ydyeHHe OCHOB
KOMOMHATOPUKHW pa3BUBAET HABBIKM OpraHu3anuu mnepedopa u
I'[O}IC‘-IéTa quciia BapuaHTOB, B TOM YHUCJIC, B IIPUKJIAJAHBIX 3aaadax.
3HAKOMCTBO C OCHOBaMH TE€OPHH rpadoB co3maéT mMaTeMaTU4eCKHH
bynmament ans  GOpMHUpPOBAHHMS ~KOMIETCHIMH B  oOjacTu
nHbOpMATUKH H THPPOBBIX TexHOoJoruil. [lommMmo »Toro, mpHM
W3YYEHUN CTATUCTHUKH U BEPOSITHOCTH 0OOTaIIA0OTCS MTPEACTABICHUS
y4Jaluxcsi O COBPEMEHHOW KapTHHE MHpa M METOAaxX €ro
HUCCIIeIOBaHus, (QOPMHUPYETCS MOHUMAaHUE POJIM CTATUCTHKH Kak
HCTOYHHKA COLMAIbHO 3HAYMMON HMHGOpMALMK W 3aKJIaJbIBAFOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIJICHHUSI.

B coorBeTcTBHMHM C AAHHBIMH LEISIMH B CTPYKTYyPE MPOTrpamMMBbI
ydeObHOro Kypca «BeposSiTHOCTh M CTATHCTHKa» OCHOBHOW IIKOJIBI

103



BBIJICJICHBI CIEAYIOIUE COAECPKATEIBbHO-METONUYECKHUE JIUHUH:
«IIpencraBnenne  JaHHBIX U OMNHCATelbHas  CTATUCTHUKA»;
«BeposaTHOCTEY»; «DmeMeHTBl KOMOHWHATOpUKN»; «BBemenne B
TeopHio rpadoBy.

Conepxanue nunuu «lIpencraBieHue NaHHBIX M OMNHCATEIbHAs
CTATUCTUKA» CIIyKUT OCHOBOM JUIsl pOPMHUPOBAHUSI HABBIKOB PabOTHI
¢ wuH(opmamuei: OT 4YTEeHUss M HHTEpIpeTrauuu HHPOpMaIUH,
MIpeACTaBIICHHON B TabIHIIax, Ha AHarpaMmax u rpadukax go coopa,
NpeACTaBI€HUsT W aHalanW3a  JaHHBIX C  HCHOJIb30BAHUEM
CTAaTUCTUYECKHUX XapaKTEPUCTHK CPEJIHUX U paccenBaHus. Paboras ¢
JTaHHBIMH, OOydYaloIMecs ydaTcsl CUMTHIBATH M HHTEPIPETHPOBATH
JlaHHBIE, BBIIBUTaTh, apTyMEHTUPOBATh U KPUTHKOBATH MPOCTENIIINE
THUITOTC3HbI, PasMbIIIIATDH Hanq q)aKTOpaMI/I, BbBI3bIBAKOIITNMU
U3MEHYUBOCTb, M OLEHUBATh HUX BIIMSIHUE HA pacCMaTpUBaeMbIe
BEJIMYUHBI U MPOLECCHI.

HUuTynTuBHOE IIpEeACTAaBIEHUE O CJIy4YallHOM HW3MEHYMBOCTHU,
HCCIEeNOBaHUE 3aKOHOMEPHOCTEM H  TEHAEHUUM CTaHOBUTCA
MOTHUBHUPYIOIIEH OCHOBON MJIsI M3Yy4YEHHUs] TEOPHUH BEPOSITHOCTEM.
Bonpmoe 3HaueHHE 37eCh HUMEIOT MpPaKkTHUYSCKHE 3aJlaHus, B
YaCTHOCTH OIIBITBIC KIIACCUYCCKUMHN BCPOATHOCTHBIMU MOACIISAMU.

[lonsiTue BEpPOSITHOCTH BBOJIMUTCS Kak Mepa IpaBaOIOgo0us
ciydyaiiHOro coOwITusa. Ilpm wu3ywyeHHMH Kypca oOydaroniuecs
3HAKOMATCA C HpOCTeﬁIHI/IMPI METOAAaMH BBIYUCIICHUA BepOfITHOCTeﬁ
B C1y4alHBIX SKCIIEPUMEHTAX C PABHOBO3MOKHBIMHU 3J1€MEHTAPHBIMU
nucxoagamMm, BEPOATHOCTHBIMU 3aKOHaAMH, IMO3BOJJIAIOUNIMMHU CTaBUTbHU
pemlate OoJjiee CIOXKHBIE 3aJaud. B Kypc BXOoAAT HadalabHbIE
NPEACTAaBIEHUSI O CIy4YalHbIX BeJIMYMHAX M UX YHUCIOBBIX
XapaKTEePUCTUKAX.

Taxxxke B paMKax 3TOTr0 Kypca OCYIIECTBISIETCI 3HAKOMCTBO
OGy‘IaIOIHI/IXCSI C MHOXECTBaAMHM MW OCHOBHBIMU OII€paliusIMH Ha
MHO>XXECTBaMH, paccMaTpuBarOTCA IIpUMEPHI IIPUMCHCHUA JJIA
pelieHus 3aja4, a TakyKe UCIOJIb30BaHUS B IPYTUX MaTEMaTUYECKUX
KypcaxH y4eOHBIX mpeaMeTax.

MECTO YYEBHOI'O KYPCA B YYEEHOM IIVTAHE

B 7—9 xnaccax m3ydaeTrcsa Kypc «BeposSiTHOCTH M CTaTHCTHKAY,
B KOTOpBIﬁ BXOOT pasnemﬂ: ((Hpe}ICTaBHeHI/Ie JAaHHBIX n
omnucateabHas CTaTHUCTHUKAY; «BeposTHOCTBY; «DIeMeHThI
KOMOUMHATOPUKN»; «BBeneHnue B Teopuio rpados».

Ha u3yduenue manHOro Kypca oTBOAUT 1 ydcOHBINH Yac B HEJCIO
B T€UYECHHE KaXXJIOro roja oOydeHwus, Bcero 102 y4deOHBIX yaca.
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COIEPXAHUE YUYEBHOI'O KYPCA (I10 TOJAM OBYYEHU )

7 Knacc

[IpencraBnenue naHHBIX B BUAE TAOJIUI], AUarpaMm, rpaduKoB.
3anmonHeHue TaOMHIl, dYTEHHWE W MOOCTPOCHHUE JHarpamMm
(cTOMOMKOBBIX (CTONOUATHIX) W KPYTOBBIX). UteHme TpaduKoB
pealibHBIX TNpoueccoB. M3Bieyenne mHPOpMAUM U3 JHArpaMM H
TaOJINIL, UCTIOJIB30BAHUE M WUHTEPIpPETAUsT JaHHBIX.

OmnmcarelibHasl CTaTUCTHUKA: cpejHee apudMeTHYecKoe, MeanaHa,
pa3Mmax, HanOoJIbIllee ¥ HauMEHbIIIee 3HaYeHUsI Habopa YHCIIOBBIX
naHHbIX. [IpuMeps! cirydailHOM U3MEHYHBOCTH.

CnyuyallHBIM SKCHEpUMEHT (ONBIT) M Ccily4dallHOe COOBITHE.
BepositHocTh M yactota. Ponb MallOBEpOSTHBIX W MPaKTHYESCKU
JIOCTOBEPHBIX COOBITUI B mpHpoAe M B obOmecTtBe. MoHeTra H
UrpajibHasi KOCTbB TEOPUH BEPOSTHOCTEH.

I'pad, Bepmmua, peOpo. CreneHbp BepmuHBL. Yuciao pédep u
cyMMapHasi cTeneHb BepmnH. [IpencraBiieHne o CBSI3HOCTH Tpada.
Ierrn m twmkiel. [yt B Trpadax. OOxonm rpada (dHIepoB MIyTh).
IIpencraBieHue 06 opueHTHpOBaHHOM rpade. Peuienue 3amauc
MOMOIILI0 Tpados.

8 xiace

[IpencraBiieHne NaHHBIX B BHJE TaOJIML, auarpaMm, rpadukos.
MHOKeCTBO, 3JIEMEHT MHOYECTBa, MMOJAMHOXKecTBO. Orepanuu Ha/l
MHO>XXeCTBaMHu: OoObeIMHEHHE, IIepecedyeHne, qonoinaenune. CrolicTa
orepanuii HajJ MHOXXECTBaMH: IEPEMECTHUTENILHOE, COYeTaTesIbHOE,
pacnpenenuTesibHOe, BKIIOUYeHHs. Mcnonb3oBaHue rpaduueckoro
MIPEICTABIICHNUSI MHOXKECTB JJIsl ONMCAHUs PEATbHBIX
IIPOIIECCOB M SIBJICHUH, IPU PEILICHUH 3a1ad.

HN3mepenne paccenBaHUs TaHHBIX. Jlucniepcusi U crangapTHOE
OTKJIOHEHHE YHCJIOBBIX HaOopoB. /lnarpamma paccemBaHUsI.

DOneMmeHTapHbIe COOBITHS cirydaiiHOro ombsita. CoydaiiHbie
co6pITHsA. BepositHocTH cOOBITHI. ONBITEI C PaBHOBO3MOXXHBIMH
SJIeMEHTApHBIMH CcOOBITHsIMU. CirydaifHBIN BBIOOpP. CBSI3b MEXIY
MaJIOBEPOSITHBIMA M IIPAKTUYECKH JOCTOBEPHBIMU COOBITHSMH B
IpUpPOJIic, OOMICCTBE U HAYyKE.

Hepeso. CsoiicTBa JI€PEBBEB: €JIMHCTBEHHOCTbh nyTH,
CYIIECTBOBAaHUE BHUCSYCH BEPIIMHBI, CBSI3b MEXIAY YHCIOM BEPIINH
n ynciaompéoep. IlpaBuiio ymHOXeHUs1. Pertenne 3a7a4 ¢ IOMOIIBIO
rpadoB. IIpormBomomoxxHble coOwpITHA. Jumarpamma  Diinepa.
OObenuHEeHHE W IepecedycHue coObiThii. HecoBMecTHBIC COOBITHS.
dopmysia CIOKEHHUST  BEpPOSITHOCTEH. YCIIOBHAsi BEPOSTHOCT.
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IIpaBuno ymHoxkeHusi. He3aBucumbie coOwiTHsA. [IpencraBiicHue
SKCIIEpUMEHTa B BHUJE JiepeBa. PemieHue 3ajad Ha HaXOXJICHUE
BEPOSITHOCTEN C MOMOIIBIO JepeBa CIy4YalHOTO OKCIIEPUMEHTA,
auarpamMMm Disepa.

9 xiace

I[IpencraBnenue naHHBIX B BUAE TAOJIHUI, AuarpamMmm, rpaukKosB,
WHTEpIpeTalnsl TaHHbIX. UTeHHne U NMOCTpOeHHE TaOJHI, JHArpaMM,
rpaUKOB MO PEATbHBIM JTaHHBIM.

[lepecranoBkn u ¢dakrtopuan. CoyeTaHuss M YHUCIO COYETAHHI.
Tpeyronpnuk Ilackans. PemeHue 3amau ¢ HCHOJB30BAHHUEM
KOMOUWHATOPUKH.

I'eomeTpuueckass BepoOSTHOCTh. CIydailHBIA BBIOOP TOYKH U3
(urypsl Ha IJIIOCKOCTH, U3 OTPE3Ka U U3 JIyT'H OKPY>KHOCTH.

HUcneitanue. Ycenex m Heynaua. Cepust MCOBITAHUM [0 HEPBOro
ycuexa. Cepusi ucnbiTanuii bepuyiun. BepositHocTn coObiTHil B
cepuu ucnblTaHuil bepHyiuiuy.

CnyuaiiHass  BeJMYMHA HW  pacOpedesiecHHUE  BEpOSITHOCTEH.
Marematuueckoe OKHUJaHUE u JUCIIEPCHUSI. ITpumepsr
MaTeMaTHYEeCKOTO OXXHJAHUSA KaK TEOPEeTUYECKOTO CPEIHEro
3HA4YEHUsSI BEJIMWYUHBI. MaTeMaTH4YeCcKOoe OXXHJaHUE M JHUCIIepCHus
cly4ailHON BEJIUYHUHBI
«4YHCIO YCHEXOB B CEpUM HUCHBITAaHUU bepHymmm».

ITousitTue o0 3aKkoHe OOMBIIUX 4YHcCeNl. V3MepeHHue BEepOSITHOCTEH
¢ nmoMompio 4acToT. Ponb m 3HadeHMe 3akoHa OOJBIIMX YHCEN B
pupoe u obiiecTse.

[UTAHUPYEMBIE — TIPEIMETHBIE ~ PE3VJIBTATBI ~ OCBOEHHA
PABOYEU ITPOI'PAMMBI KYPCA (I10 TOJJAM OBYYEHU )

I[IpenmeTHBIE peE3yJbTaTBl OCBOEHHSI Kypca «BeposiTHOCTE u
CTaTUCTHUKa» B 7—9 Kjaccax XapaKTEpU3YIOTCS CIEAyIOIUMHU
YMEHUSIMHU.

7 xi1acce

— Yurate wuHpOpMAINIO, IPEACTABICHHYIO B TaliMIax, Ha
auarpaMmax; IIpeACTaBiIsATh JaHHbIE B BHJAE TaOJIML, CTPOUTH
JuarpaMMbl (CTOJIOUKOBBIE (CTOIOUYATHIE) U KPYTOBBIE) IT0 MacCUBam
3HA4YEHUM.

— OmnuceiBaTh W HWHTEPHOPETHPOBATH peajbHBIC YHCIOBEIC
JaHHBIC, TIPEJICTAaBJICHHBIC B TaOINIIaX, Ha AHarpamMMax, rpadukax.

— Hcnonp3oBarh JJ1s1 OIIMCaHUusA JaHHBIX CTATUCTHUYCCKUC
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XapaKTCPUCTUKU: CPCAHCEC apI/I(l)MCTI/ILICCKOC, McaAuaHa,
HauOOJIbIIICE U HAUMCHBIIICC 3HAYCHMHA, pa3zMax.

— HNmeTh npeacraBieHue O ciaydaliHONH U3MEHUYNBOCTH Ha
puMepax IeH, PU3NIEeCKUX BEJIUUNH, aHTPOIIOMETPHUIECKUX
JTAaHHBIX; UMETh IPEACTaBICHNE O CTATUCTUYECKON YyCTOMYNBOCTH.

8 kiacce

—  U3Baexats u npeoOpa3oBEIBATh nH(GOPMAaITHIO,
MpeJCcTaBJICHHYI0 B  BuAe Tabiuu, 1auarpamMmm, TrpadHKoOB;
MIPEeACTaBIATh JaHHBIC B BUAE TaOIUI, AUarpaMm, rpadukos.

—  OmnmceiBaTh  JaHHBIC C  TOMOHIbI0 CTaTUCTUICCKUX
nmokazaTejieii: CpeIHUX 3HaYeHUH u Mep paccenBaHus (paszmax,
JIUCIIEPCHUS U CTaHAAPTHOE OTKIIOHCHUE).

— HaxoauTh 4acTOTHI YMCIIOBBIX 3HAYEHUN U 9aCTOThI COOBITHH,
B TOM YHCJIC IO pe3yJIbTaTaM U3MEPCHUI U HAaOIFOICHUI.

— HaxoauTs BEpOSITHOCTH CIIy4alHBIX COOBITHH B ONBITax, 3Has
BEpPOSITHOCTH 3JIEMEHTAPHBIX COOBITHH, B TOM 4YHCJIE B OIIBITaX C
PaBHOBO3MOYXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH.

—  Hcnons3oBaTh rpaduueckue MOAEIH: OEPEeBO CIy4alHOTO
3KCIIEPUMEHTA, TUarpaMmbl Diiyiepa, yucioBas mnpsiMasl.

— OHepI/IpOBaTB IIOHATUAMM: MHO>XKECTBO, IIOAMHOXKECTBO,
BBIITOJIHATH onepannu Hazqa MHOXCCTBaMMU: O6’LC,[[I/IHCHI/IC,
nepeCceUCHUEC, MOOIOJIHCHUEC, TMEPCHUCIIATH JJICMCHTBI MHOXECTB,
OPpUMCHSATH CBOMCTBa MHOYKECTB.

— Hcmonp3oBaTh rpaduydeckoe NPEACTaBICHUE MHOXECTB H
CBsI3¢ll MEXXJAYy HUMH I OIMMCAHUS IPOIIECCOB W SBICHUI, B TOM
qucie TMPU PEIICHUHW 3aJad W3 JAPYTrux Yy4eOHBIX MOPEeaMETOB H
KypCOB.

9 kacc

—  H3sBnexats u npeoOpa3oBBIBATH nH}popmanumio,
MIPEACTAaBICHHYIO B pa3JIMYHBIX HCTOYHHUKAX B BHIAE TaOJHIL,
auarpaMM, Trpa@HKOB; IPEACTABISAThH JaHHBIE B BHJIC TaOwIl,
JauarpaMm, rpaduKosB.

—  Pemarp 3amaum opraHM30BaHHBIM NEepeOOPOM BapHAHTOB, a
TaK>Xe C MCHOJIb30BAHNEM KOMOWHATOPHBIX MPABHUJI U METOJIOB.

— HMcnonp30BaTh onucaTeIbHbIE XapaKTEPUCTUKHN TJII MaCCUBOB
YUCIIOBBIX JIAHHBIX, B TOM YHCJIE CPEIHUE 3HAYECHUS U MEPHI
pacceuBaHwUsI.

— HaXOZ[I/ITB 9acTOThl 3HAYCHUNW W YaCTOTHI CO6LITI/I$[, B TOM
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YHUCJIC MOJIB3YSICh pe3yJibTaTaMU MPOBCASHHBIX HW3MEPCHHUN U
HaOJII0 NEHU.

—  HaxoauTh BEpOsITHOCTHU CIIy4YailHbIX COOBITHH B HM3yYEHHBIX
OImpITaX, B TOM YHCJIE€ B OIBITAaX C PABHOBO3MOXKHBIMHU
3JIEMEHTAPHBIMU COOBITUSIMH, B CEpHUAX HCIBITAHUW 10 TEpPBOrO
ycrexa, B cepusiXx UCIbITaHuM bepHynu.

— Hmerp mnOpencraBiieHHME O CJIy4YalHOM BEJIMYHMHE U O
pacnpenereHuN BEpOsATHOCTE.

— HMeTp mnpencraBiieHHE O 3aKOHE OOJBIIMX YHCEI KakK o
MIPOSIBJICHUU 3aKOHOMEPHOCTH B CIIy4aliHOW M3MEHYHUBOCTH U O POJIU
3aKkO0Ha OOJIBPIINX YHUCEN B MPHUPOJIE U OOMISCTRBE.
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TEMATUYECKOE IINIAHUPOBAHME YYEBHOI'O KYPCA(IIO 'OAAM ObYYEHI)

7 xnacc (He MeHee 34 u)

Ha3zpanmue
pa3aena (TemMbl)
(4HMCI0 YacoB)

OcHoBHOe cojepikaHue

XapaKTepnchca AeATECJIbHOCTH Oﬁy‘l aloIuxcs

IIpeacraBiaenue1aHHBIX
(7 4)

IIpencraBinenue
Tabaumax. IIpakTrueckue
BBIYUCIIEHUS o TaOIUYHBIM
JTaHHBIM. H3Bneuenue u
HHTEPIIPETALHSI TaGINYHBIX
nanabix. [IpakTudeckass padora
«Tadmauuen.

JaHHBbIX B

OcBauBaTthb CIOCOOBI NpeaCTaBICHUS
CTaTUCTHYECKUX TaHHBIX U YHUCIOBBIX MaCCHUBOB C
MOMOIIBIO TaOJIUI] U TUArpaMM C HCIIOJIb30BaHUEM
aKTyaJIbHBIX U BaXXHBIX JTaHHBIX (AeMorpaduaeckue
HOaHHbIC, OPOU3BOACTBO OPOMBIIICHHOM! Hu
CEIIbCKOXO03SIMCTBCHHOM MPOAYKIIUH,
OOIIIECTBCHHBIC U MIPUPOIHBIC SIBJICHUS).

I'padpraeckoe peacTaBICHUAE HN3yuyars Meroabl paboTel ¢ TaOMUYHBIMUA U
JTaHHBIX B BUJIC KPYT'OBBIX, rpa@uIeCKUMH  TPEACTABICHUAMH HJAHHBIX C
CTOJIOMKOBBIX (cTonmbUaThIX) MOMOIIBIO HHUGPPOBBIX  PECYpCOB B  XOJHe
nuarpaMM. YTeHHE U ITOCTPOCHHE IpPaKTHIECKUX padboT

JuarpamMmM. ITpumepsr

nemorpadu4ecKux Harpamm.

[MpakTuueckas paboTta

«Anarpammbi»
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OnucarejibHast
CTATHCTHKA
8 )

YucnoBeie Habopbl. CpenHee
apudmMeTHIecKoe.

Menanana gyucioBoro Habopa.

Y CTONUYNBOCTE MEJIUAHBI.
IlpaxkTuueckas padora «CpemHue
3HAYCHUS.

HauOosnrbuiee 1 HauMeHbIIEE
3HAYCHUSI YUCJIOBOrOo Hadopa.
Pazmax

OcBauBaTh MOHSITHSI: YHCIOBOW Habop, Mepa
HEHTpaJIbHON TEeHAeHIMU (Mepa LIEHTpa), B TOM
qHciie cpeiHee apudMeTHIecKoe, MeIHaHa.
OnuceIBaTh CTaTHUCTUYECKHE JAHHBIE C ITOMOIIBIO
cpenHero apudMETHYECKOro M MeIHuaHbl. Pemats
3aJavu.

H3yuars cBOHCTBA CpegHUX, B TOM YHCIE C
MOMOLIBIO  HUPPOBBIX  PECYpcoOB, B  XOJe
IPaKTHIECKUXpPadoT.

OcBauBaTh NOHATHS: HauOOJbIIEE W HAUMEHBIIICE
3HAYCHUS YHUCIIOBOTO MacCHBa, pa3Max.

Pemare 3agaum Ha BBIOOp cmoco0a OMHCAaHUS
MaHHBIX B COOTBETCTBHH C MPUPOION HAHHBIX U
LEJISIMUA UCCJICIOBAHUS
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Ilpooonscenue

Ha3Banmue
pa3jaena (TemMbl)
(4HCI0 YacoB)

OcHOBHOe coaep:kaHUe

XapakTepuCcTHKA AesTeJbHOCTH 00y4aloluxcst

Cayuaiinas
H3MEHYHBOCTH
(6 v)

Crnyuaiinas M3MEHYHUBOCTD
(mpumepsr). Yacrora 3HadYeHHWH B
MAacCHBE JaHHBIX. [ pynmupoBKa.
I'ucrorpamMmsbl.
IIpakTnueckass pabora «CiydaifHast
U3MEHYHBOCTBY

OcBauBaTh MOHSITHSI: YacCTOTa 3HAYCHHII B MacCHBE
TaHHBIX, TPYHIIMPOBKA JTaHHBIX, THCTOTpaMMa.
CTpouTh ¥ aHAIN3MPOBATH TUCTOTPAMMBL, MOAGHPATH
MOAXOISAIINN IIIar rPYIITHPOBKH.

OcBauBaTh rpaduuecKre MPEJICTABICHUS Pa3HBIX
BUJIOB CIIy4allHOW W3MEHYMBOCTH, B TOM YHCIIE C
MOMOIIBI0  HU(PPOBBIX  PECypcoB, B  XOJIe
OPAKTUYECKON padOThI

BBenenue B Teopuio

rpagos
(4 9)

I'pad, BEpUINHA, peopo.
IIpencraBiaeHue 3a1a4u ¢ IMOMOIIBIO
rpada. Crenenp  (BaJICHTHOCTH)
BepmuHBL.  Ywucno p&odep "
CcyMMapHasi CTerneHb BepuinH. Llens
" ITUKIJT. IMyTts B rpade.
IIpeacTaBieHne O CBsI3HOCTU rpada.
O60xon rpada (PHUIEPOB MYyTh).
IIpencraBieHue 00
OPUEHTHPOBAaHHBIX rpadax

OcBauBaTh NOHATHsS: rpad, BepmmuHa rpada,
pebpo rpada, creneHp (BaJCHTHOCTb BEPIINHBEI),
LeNbU ITUKII.

OcBauBaTh MOHSITHSI: IIyTh B rpade, 3ilepoB myTh,
o0xon rpada, OpueHTUPOBAHHBIN Tpad.

Pemate 3agaum Ha TIONCK CYMMBI CTeNeHEH
BeplINH rpada, Ha MOUCK 00xona rpada, Ha TOUCK
nmyTeil B OpUEHTHPOBaHHBIX rpadax.

OcBanBaTh CNOCOOBI IIPE/ICTABIICHUS 3a/1a4 U3 Kypca
anred6pepl, TEOMETPHUH, TEOPHUH BEPOSTHOCTEH,
JIPYTUX MPEIMETOB C IOMOIIbIO rpadoB (KapThl,
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CXEeMBI, 3JIEKTPUYECKHUE LENH, PyHKIHNOHAIbHBIE
COOTBETCTBUSI) Ha IIpUMepax

BeposiTHOCTL M 4acToTa
CJIy4aiiHOro COObITHS
(4 v)

CrnyyallHBI ONBIT UM Clly4daiiHoe
coOrITHE. BeposiTHOCTE M yacToTa
coObITHsI. POJIE MajtOBEpOSITHBIX H
IPaKTHYIECKH JOCTOBEPHBIX
cOOBITUI B IPUPOJC U B OOIIECTBE.

OcBauBaTh NOHATHUSA: CIIyYalHBIN ONBIT U CIIy4aifHOE
coObITHE, MaJIOBEpPOSITHOE u MpPaKTUYECKU
JIOCTOBEpPHOE COOBITHE.

HN3yyaTh 3HAUUMOCTH MAJIOBEPOSITHBIX COOBITHU B
IpUpoae U OOIIEeCTBE Ha BaXXHBIX MpPHUMEpax

MoHeTa ©W wurpajbHas KOCTb B (aBapwumn, HEeCYaCTHBIC ciydau, 3amuyTa
TEOPHUHU BEPOSITHOCTEH. nepcoHaJIbLHOUMH(GOPMAIINHY, TTIepeaada JaHHBIX).
IIpakTnyeckas pabora «Yactora HN3yuyaTs poib KIACCHYECKUX BEPOSITHOCTHBIX
BBIMIAZACHUSI OPJIa Moneseil (MOHeTa, WrpajbHas KOCTb) B TECOPHUH
BEPOSITHOCTEH.
HabaronaTes 1 M3y4aTh 4acTOTY COOBITUH B IPOCTHIX
SKCIIEpUMEHTaX, B TOM YHCJE C IOMOIILIO
OU(GPOBBIX PECYPCOB, B X0 MPAKTHYECKOU padOThI
O6o6menne, koutpoas | IlpencraBiaeHue JTaHHBIX. [HoBTOpPATHL H3yYCHHOE W BBICTPAMBATHL CHCTEMY
(5 v) OnucaresbHas CTaTUCTHKA. 3HAHUH.

BeposTHOCTBCITydaltHOTO COOBITHS

PemaTp 3aga4ym Ha TIpEACTaBICHUE W OIHMCAHUE
JTAaHHBIX C IMOMOIIBIO HW3YYCHHBIX XapaKTEPUCTHK.
O6cy:kmaTh TPUMEPbI  CIIYY4allHBIX  COOBITHIA,
MaJIOBEPOSITHBIX M TIPAKTHYECKH JOCTOBEPHBIX
CIIy4ailHbIX COOBITUH, UX POJIH B IPUPOJE U KU3ZHU
4JeJIoBeKa
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knacc (He MmeHee 34 1)

Ha3zpanue
pa3aena (TeMbl) OcHOBHOe coaep:kaHUe XapakTepuCcTUKA AesTeJbHOCTH 00y4aloluxcst
(4HCI0 YacoB)
IMoBTOpenne kypca7 IIpencraBnenue JaHHBIX. IToBTOPSATH H3y4YeHHOC W BBICTPAUBATH CHCTEMY
KJacca OmnucartensHas CTaTUCTHKA. 3HAHMUH.
4 v) CnyuaiiHas U'3BMEHYUBOCTh. CpetHue PemaTs 3agaum Ha NOpejcTaBICHHE M ONHCAHUE
9HCIIOBOTOHA0O0pA. JaHHBIX C IOMOIUBIO H3YUYECHHBIX XapaKTEPUCTHUK.
Cryuaitnele coObITHs. BepositHoCTH PemaTe 3agaun Ha IpeacTaBICHNE TPYIITHPOBAHHBIX
u dactoThl. Kitaccuueckue monenu JAHHBIX U ONHMCAaHUE CIy4YalHOM W3MEHUYMBOCTHU.
TEOPHUU BEPOSITHOCTEH: MOHETa M Pemiate 3ajaum  Ha  ONpeneNeHHE  YacTOTHI
UTrpangbHasi KOCTh CIy4aliHBIX COOBITHH, OOCYXKJIEHHE IIPUMEPOB
CIIy4alHBIX coObITH, MaJIOBEPOSTHBIX u
MPaKTHYECKH JOCTOBEPHBIX CITyYalHBIX COOBITUH,
HUX POJIU B IPUPOJICH >KU3HU YeJIOBEKa
OnucarejbHasi OTtknoHeHwus. Jlucriepcust 9UCIOBOTO OcBauBaTbh NOHSATHUS: OUCIEPCUS U CTaHIAPTHOE
CTATHCTHKA. Habopa. CraHgapTHOE OTKJIOHEHHE OTKJIOHEHHE, NCTIOJIL30BaTh TH XapaKTECPUCTHKN
PaccenBanue yuciaoBoro Habopa. Jlmarpammsl JIs1 OTIMCAaHUsI paCCEUBAHUS JaHHBIX.
JaHHBIX paccenBaHUs BoeiaBurath runore3bl 00 OTCYTCTBHH HMJIM HaJTUIUH
(4 uv) CBSI3U TI0 AUarpaMMaM pacCeWBaHHSI.
Crtpouth JUarpamMMbl pacceuBaHUs no
HMCHOIIMMCA AdaHHBIM, B TOM 4YHCJIC C ITOMOIIIBKO
KOMIIbIOTEpa
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MHuo:xectBa(4

)

MHoXecTBO, TIOJIMHOYKECTBO.
Ornepanuu Ha MHOKE€CTBaMHM:
00BEIMHECHNE, nepecevyeHue,
JOMOJTHEHUE.

CaoiicTBa onepauuit HaJI

MHOKECTBaMU: MEPEMECTUTECIIBHOC,
COYCTATCIBbHOC,
pacupeaCcanuTECIIbHOC, BKIIFOYCHU.

I'paduueckoe MpeCTaBICHUE
MHOXECTB

OcBauBaTb NOHATHUS: MHOKECTBO, DJIEMEHT
MHO’KECTBA, IMOJIMHOXECTBO.

BbINOJIHATL onepanuy HajJ MHOXXECTBAMH:
00beIMHEHHE, IIEPECEUCHHUE, JOMOTHCHHUE.
Hcnonb30BaTh CBOMCTBA: IEPEMECTUTEIBHOC,
coYeTaTesIbHOE, PaCIPEIeIUTENbHOE, BKITIOUSHHS.
Hcnoan3oBaTh rpaduaeckoe mMpeacTaBIeHUe
MHOX>KECTB IIPU ONMCAHUU PEAJBHBIX IPOLECCOB U
SIBICHUH, TPHU PEUICHUM 3aaad U3 IPYTUX
YYEOHBIXIIPEIMETOB U KypPCOB
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BepositHOCTH
cJyqyaiiHoro
coOBITHUS

(6 1)

DeMeHTapHbIe COOBITHS.
Cnyuyalinbie COOBITHSI.
bnaronpusitcTByrommue
3JIEMEHTapHbBIC COOBITHS.
BepositHocTH coObITHI. OTBITHI C
PaBHOBO3MOKHBIMH
3JIEMEHTAPHBIMHU COOBITUSIMHU.

Cry4galfHBIH BBIOOD.
ITpaktrueckas pabora «ONOBITEI C
PaBHOBO3MOXKHBIMH
3JIEMEHTAPHBIMU COOBITHSIMI

OcBanBarb  NOHSITHA:  BJEMEHTAapHOE  COOBITHE,
ciy4aiHoe coObITHE KakK COBOKYITHOCTB
OJIaronpusITCTBYIOMIMX  DJIEMEHTApHBIX  COOBITHIA,

PaBHOBO3MOXKHBIE DJIEMEHTApHBIE COOBITHS.

Pemiath 3aga4u Ha BRIYUCIICHUE BEPOATHOCTEH COOBITUI
no BEPOSATHOCTSIM 3JIEMEHTAPHBIX CcOOBITHIT
CJIy4ailHOT'O OIIBITA.

Pemath 3aga4u Ha BRIYUCIICHUE BEPOATHOCTEH COOBITUI
B OIBITAX C PaBHOBO3MOXXHBIMHU 3JIEMEHTapHBIMU
COOBITHSIMH, B TOM YHCJIE C IIOMOIIBIO KOMIIBIOTEPA.
IIpoBoauTHL M M3y4aTh ONBITHI C PAaBHOBO3MOXKHBIMU
SJIEMEHTAPHBIMH  COOBITUSIMH (C  HCIIOJIb30BAHHUEM
MOHET, WUTpajIbHBIX KOCTEH, NPYyrux MOJAENIei)B XOoIe
MpPaKTHYECKOW pabGoThI

BBenenue B Teopuio

rpagos
(4 v)

Jlepeso. CaoiicTBa Jepena:
€IUHCTBEHHOCTH My TH,
CYLIECTBOBAHUE BUCSTUYCH

BEPIINHBI, CBSI3b MEXY HHCIOM
BEpIIMH ®  49uciaoM  pé&dep.
TIpaBuiio yMHOXXEHHUS

OcBauBaTh NOHATHA: JIEPeBO Kak rpad Oe3 mwHKIa,
BHCsYasi BepuInHa (JIUCT), BETBb ACPEBa, MyTh BIACPEBE,
IHaMeTp Jepesa.

HN3yuars cBoiicTBa jepeBa: CyIIECTBOBAHWE BHUCSYEH
BEpPIINHBI, EINHCTBEHHOCTh IIyTH MEXIy OBYMS
BEpIIMHAMH, CBSI3b MEXKY YHCIOM BEPIINH M YHUCIOM
pEodep.

Pemats 3agayM Ha MOWCK U NEpPEUYUCIICEHUE MyTEHB
JiepeBe, OIpeJlelIeHue 4YHcia BepLIMH win pEdep B
nepeBe, 00xox OWHApHOTO JepeBa, B TOM YHCIE C
MPUMEHEHHEM TPaBIJIa YMHOKECHHUS
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Ilpooonscenue

Cayyaiinble
co0bITUS
(8 )

IIpoTuBomonoxHOE coObITHE.
Huarpamma Diinepa. O6beauHeHHE
u nepeceyeHue COOBITH.

HecosmectHble cobObiTHs. Dopmyna
CIOKEHUs1 BeposiTHOocTel. IllpaBuiio

YMHOXEHUS BEPOSITHOCTEM.
YcnoBHas BEPOATHOCTD.
HezaBucumsie CcOOBITHS.
IlpencraBnenue CIIy4aliHOr O

OKCIIEpUMEHTa B BUJC ACpEBa

OcBauBaTh NMOHSATHUS: B3aUMHO MPOTHUBOIIOJIOXKHBIE
COOBITHSI, OTICpAIIUU HAJl COOBITHSIMU, OOBCINHCHUEC
W TIepeceueHHe CcoOBITHIl, auarpamMma DHiepa
(Ditnepa—BeHHa), COBMECTHBIE M HECOBMECTHBIC
CcOOBITHSI.

HM3yuyaTe TeopeMbl O BEPOSITHOCTH OOBEIUHEHHS
JIBYX COOBITHI1 ((DOPMYJIBI CIIOKEHHUSI BEPOSITHOCTEH).
PemaTh 3a1a4u, B TOM YHCJI€ TEKCTOBBIC 3aaUH Ha
olpefesicHHe  BEpOSITHOCTEH  OOBeaWHEHHUs |
nepeceyeHusi COOBITHM C TOMOIIBIO YHCIOBOM
OpsMoii, nuarpamm Disiepa, GOpMyIIBI CIOXKEHUS

BEPOSITHOCTEM.
OcBauBarb  NOHATHSA:  IPABUIO  YMHOXKCHUS
BEPOSITHOCTEM, YCJIOBHAasI BEpPOSITHOCTb,

HE3aBUCHUMBIE COOBITHSI IE€PEBO CIydJaifHOTO OIBITA.
HN3yuaTs cBolicTBa (omnpenesieHUs])) HE3aBUCUMBIX
COOBITHH.

Pemats 3agaum Ha omnpefeiIeHHe W HCIOJIb30BAHUE
HE3aBUCUMBIX COOBITHH.
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Pemats 3agavYM Ha ITOHUCK BepOHTHOCTeﬁ, B TOM
YUCJIC YCJIOBHBIX, C HCIIOJIb30BaAaHUEM J€pEBa
cnyqaﬁHoro OIlbITa

O0001menue,
KOHTPOJIb
4 9)

IlpencraBnenue JIAaHHBIX.
OmnuncartenbHast ctaTUCTHKA. ['padsr.
BepositTHOCTE cityqalfHOTO COOBITHSI.
DeMeHTbl KOMOUHATOPUKH

IToBTOPSITH M3yUYeHHOE U BBICTPAMBATH CHCTEMY
3HAHUH.

Pemiars 3aja4yM Ha OpeACTaBICHUE U OIMCAHUE
JaHHBIX C IIOMOIIBIO H3YUYCHHBIX XapaKTEPUCTHUK.
PemaTh 3agaum ¢ npuMeHeHHueM rpagdos.

Pemiate 3agaum Ha HAaXO0XICHHE BEPOSITHOCTH
CIIyqaliHOTO coOBITHS o BEPOSTHOCTAM
3JIEMEHTAPHBIX COOBITHI, B TOM YHCJIe B ONBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMHU.
Pemiarp 3ajauM Ha HAXOXXIEHHE BEPOSITHOCTEH
00BEeAMHEHHUS U ISPECECUCHNS COOBITHIA, B TOM YHCIIE
HE3aBHCUMBIX, C HCIOJb30BaHUEM TIpaduuecKux
Npe/CTaBJIC€HUN U JAepeBa CIy4alHOro OmnbITa.
Pematp 3amaum Ha IepeyYHCIICHHE KOMOWHAIUN
(ducia mepecTaHOBOK, YHCJIAa COYETaHUM), Ha
HaXO0XJIeHue BE€POSITHOCTEN COOBITHIT c
NIpUMEHEeHHEeM KOMOWHATOPUKH, B TOM YHCIE C
HCIIOJIb30BaHUEM TpeyronbHuka [lackasns
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9 knacc (He menee 34 u)

Ha3Banmue
pa3aena (TemMbl)
(4HCI0 YacoB)

OcHOBHOe coaep:kaHUe

XapaKTepucTHKA JeATeIbHOCTH 00y4aloIuxcst

IMoBTOpeHune Kypca8
KJjacca
4 4)

IIpencraBnenue JaHHBIX.
OmnucartenbHas CTaTHCTHKA.
Onepanuu Hajq COOBITHSIMU.

He3aBucuMOCTE COOBITHIA

IToBTOPATH M3YyUYEHHOE U BBICTPAMBATH CUCTEMY
3HAHUH.

Pematp 3agadum Ha IIpeACTaBIICHHE M OIHCaHUE
JTaHHBIX.

Pematp 3aauydM Ha HaXOXXICHHE BEPOSTHOCTEH
00beTMHEHUS U TIEPECEUYCHUS COOBITHN, B TOM YHCIIE
HE3aBUCHUMBIX, C HCIIOJIb30BAaHHEM TIpapUISCKUX
MpEeACTaBICHUH U JepeBa CIy4ailHOro ombITa.
Pemiatp 3agaym Ha mnepedyucICHHE KOMOWHAIWA
(duciia TIEPEeCTaHOBOK, YHCIIa COYECTaHWI), Ha
HaXO0XJIeHHUE BEpOSITHOCTEH COOBITHH c
MIpUMEHEHHEeM KOMOMHATOPUKH, B TOM YHCIE C
HCIIOJIF30BAaHUEM TpeyroibHuKa Ilackars
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DJ1IeMeHThI KomOunatopHoe OpPaBUIO OcBauBaTh NOHSITHSI. KOMOHMHATOpHOE IPaBHIIO
KOMOMHATOPUKH YMHOKCHHUSI. ITepectanoBku. YMHOXEHUs, YIOpsAOYEeHHAasl mapa, TpoHka
(4 v) dakropuan. CoueTaHUs €U YHUCIIO OOBEKTOB, IIEpEeCTaHOBKA, (axkTopuan dyucia,
couetaHuii. TpeyronbHuk Ilackasns. COYETaHUE, YUCJIO COYETaHUM, TPEyroJbHUK
ITpakTuueckas pabora ITackamns.
«Bprancinenne  BeposiTHOCTEH  C PemaTh 3ajaum Ha MEPEUNCIICHHE YHMOPSIOUYEHHBIX
HCTIOJIb30BAHHUEM  KOMOHMHATOPHBIX map, TpOEK, IIepedYHCIICHHEe IIePEeCTaHOBOK |
GyHKIUN 2JIEKTPOHHBIX TaOINI COUYETAaHUM 3JI€MEHTOB Pa3JIUYHBIX MHOXECTB.
PemaTe 3aga4m Ha IpUMEHEHHUE YHCJIa COUSTAaHHUIB
anreOpe  (cokpaméHHOe  YMHOXXCHHE, OWHOM
HproTona).
PemaTth, npuMeHsisi KOMOWHATOPHKY, 3aJaddl Ha
BBIYHCJICHHE BEpPOSITHOCTEH, B TOM YHCIE C
IOMOIIBIO  JJEKTPOHHBIX TabIHI B  XOnIe
OPaKTHIECKOHPaOOTHI
I'eomerpuyeckas I'eomeTrpuueckas BEPOSITHOCTb. OcBauBaTh NMOHATHE T€OMETPUIECKON BEPOATHOCTH.
BEPOATHOCTH CrnygaliHeIi  BBIOOp TOYKH U3 Pemiare 3agauym Ha HaXOXXJIEHUE BEPOSITHOCTEH B
4 ) ¢GuUrypsl Ha INIOCKOCTH, U3 OTPE3Ka, OIIBITaX, MPEACTaBUMBIX KaK BBIOOpP TOYEK U3

U3 1yTHOKPY>KHOCTH

MHOTOYTOJIbHUKA, Kpyra, OTpe3Ka WIH OyTH
OKPY>KHOCTH, YUCJIIOBOT'O NIPOMEKYTKA
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HcnbiTanus
Bepuynnm (6
1)

HUcneiTanue. VYcmex u Heyznada.
Cepust HUCHBITAaHUH 10 TIEPBOTrO
ycnexa. Hcneltanust  beprynnu.
BepositHocTn coGbITHIT B cepum
UCObITAHUN bepnynnu.
ITpaktraeckast pabora
«HcnprTanus beprymnn

OcBauBaTh NOHATHUSA: UCIBITAaHHUE, DJIEMEHTapHOE
CcOOBITHE B HCHBITAaHUHU (yCHeX WU Heyaada), cepus
HCIOBITAHUN,  HACTyIUICHHME  IIepBOro  ycmexa
(Heynaum), cepus ucnbITanuii beprymiu.

Pemars 3agauym Ha HaxXOXJEHUE BEpPOSITHOCTEH
COOBITHH B CepUH HCIIBITAHUN 10 ISPBOTO yCIieXa, B
TOM 4YHCJE C MpPUMEHEHHEM (HOPMyIIbI CYyMMBI
reOMETPUUYECKON MPOrpecCHuu.

Pemrars 3ajaum Ha HAXOXXIEHUE BEPOSITHOCTEH
SJIEMEHTApPHBIX COOBITHA B CEpHUM HCHBITAHUU
bepnynnu, Ha HaXOXJECHUE BEPOSITHOCTU
OIpeIeIEHHOTO YHCia yCIEX0B B CEPUU UCIBITAaHUHN
Bepuymnu.A3y4yaTh B X0€ NIPAKTHYeCKOH padoThl,
B TOM 4YHCJIE C IIOMOIIbIO ITH(PPOBEIX PECypCcoOB,
CBOMCTBAa BEPOSITHOCTU B CEPUM  MUCIBITAHUMN
bepnyminu

Cayuaiinas
BeanunHa (6

)

Cnyuaiinas BEJIMYMHA "
pacnpeneieHue BEPOSITHOCTEH.
MaremaTtnueckoe OXKHUJaHuEe u
JUCIepcHUsl ClydallHOM BEJIUYMHBI.
ITpumepsl MaTeMaTH4EeCKOro
OXKHUJIaHUSI  KaK TEOPETHYECKOro
CpEeIHEro 3HAYCHUSIBEJIUYHHBI.

[lonsitTne o 3aKOHE OONBIINX YHCEI.
HN3mepenne BEPOSATHOCTEN c
MOMOUIbIO YacToT. llpumeHeHue
3aKOHAOOIBIITNX YUCEIT

OcBOMTL  NOHATHUA:  CcilydaliHass  BEJMYMHA,
3HaUCHUE CJIydallHOW BeJIHWYHHBI, pacIpelesicHue
BEPOSITHOCTEH.

H3yyats M 00Cy:KIaTh TIPUMEPH IUCKPETHBIX U
HENPEPBIBHBIX CIIy4ailHbIX BEJIWYHH (POCT, BeC
4eJ0BE€Ka, UYHMCJIEHHOCTb HAacCeJIeHUs, Jpyrue
U3MEHUYMBBIE BEIWYHHBI, paccMaTpHUBaBIIECS B
Kypce CTaTUCTUKH), MOJEJIbHBIX CIIy4alHBIX
BCJIMYHUH, CBs3aHHBIX CO Cﬂy‘{af/’leIMI/I OITbITaAMH
(Opocanne MOHETBHI, UIPAJIBHON KOCTH, CO
CIIy9YalHBIM BBIOOPOMH T. II.).

OcBauBaTh MNOHATHA: MaTEMaTHYECKOE OXXUIAHUE
cllydaliHOI BEJIMUMHBI KaK TEOPETHUECKOE CpeJHee
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3Ha4YeHMUE, AUCIIEPCHUsl CIIydyaWHOW BEJIMUYMHBI KakK
aHaJIOr JUCIIEPCHUM YHCIIOBOrO Habopa.

PemaTs 3agaum Ha BBIYUCICHHE MaTeMaTHYECKOTO
OKUJAHUSI U JUCHEPCUU IUCKPETHOU cilydalHOU
BEJIMYUHBI IO 3aJJaHHOMY PaclpeiesIeHUIO0, B TOM
qHuCcJIe 3aaad, CBS3aHHBIX CO CTpPaxOBaHUEM U
JIOTEpEeSIMU.

3HaAKOMHUTBLCSI C MaTeMAaTUYECKUM OXXHUIAHUEM U
AUCHEepCcUued HEKOTOPBIX paclpeneieHUuid, B TOM
4uciie pacripeesieHUs] CIy4YalHOW BEJIMYHHBI
«YHCJIO YCHEXOB» B CEpUH UCHbITaHNI bepryin.
H3yyaTh YacTOTy COOBITHSI B HOBTOPSIIOIIHXCS
CIIy4alHBIX ONBITaX KaK CIydalHyIO BEJIMUHHY.
3HAKOMUTBCS C 3aKOHOM Ooypmux yncen (B popme
Bepuynnun): nmpu OONBIIOM YHCIE ONBITOB YacTOTA
COOBITHS GJIM3Ka K €r0 BEPOSITHOCTH.

Pemiats 3agaum Ha H3MEpPEHUE BEPOSITHOCTEN C
TTIOMOIIIBIO YACTOT.

OOcy:k1aTh pOJib 3aKOHAa OOJBIIMX 4YHCET B
O0OCHOBaHWM YaCTOTHOTO METOJa HW3MEpPEHUs
BE€POSITHOCTEM.

OO6CcyKaaTh 3aKOH OOJIBIIINX YHCEJ KaK MPOSIBIICHUE
CTAaTUCTUYECKOW YCTOMYUBOCTH B HM3MEHUYHBBIX
SIBJICHUSIX, POJIb 3aKOHA OOJIBIIMX YHCEN B IIPUPOJIE
¥ B J)KH3HU YEJIOBEKA
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IIpooonoicenue

O0o0menue, IIpencraBiecHue JAHHBIX. IloBTOPATH U3yUYEHHOE U BBICTPAMBATBL CHUCTEMY

KOHTPOJIb (10 OnucarenbHast CTaTHUCTHKA. 3HAHUM.

q) BepositHOCTB ciryyalHOro Pemars 3aja4M Ha OpeACTaBICHUE W OIMCAHUE
COOBITHS. DIIeMeHTHI JTaHHBIX.
KOMOHHATOPUKH. CiyyaiiHbie Pemars 3agayM Ha HaxoXXICHUE BEPOATHOCTEH
BEJIMYHUHBI U PacHpeeIeHUs coObITHIf, B TOM dYHCJI€ B  ONBITaX C

PaBHOBO3MOYHBIMH D2JIEMEHTapHBIMU COOBITHSIMH,
BEpPOSITHOCTEH  OOBEAWHEHUs W  IMepeceueHUs
COOBITHH, BBIUYHUCIATH BEPOSATHOCTH B ONBITaX C
CEepUSIMHU CIIy4YailHbIX HUCIBITAHUN

IIpu pazpaborke pabodeil mnporpaMMbl B TEMaTHYECKOM IUIAHUPOBAHWM JIOJDKHBI OBITH YYTCHBI
BO3MO>XHOCTH HCIIOJIb30BAHUSI SJIEKTPOHHBIX (IM(POBBIX) 00pa30BaTEIBHBIX PECYPCOB, SIBIISIIOIINXCS yueOHO-
METOAUYECKUMH MaTepHuajaMH (MyJIbTHUMEIUWHBIC IPOTPAMMBI, BJIEKTPOHHBIE YUYEOHHKHM M 3aJa9HHUKH,
3JIEKTPOHHbIE OHOJIIMOTEKH, BUPTyaJibHbIE J1a0OpPaTOPUH, HMIPOBBIC IMPOTPAMMbBI, KOJUIEKIHU ITHU(PPOBBIX
00pa3oBaTENBHBIX PECYpCOB), MCHOJB3YEMBIMU JUIsi OOYYEHHs W BOCHWUTAHUS PA3JIMYHBIX TPy
IMOJIb30BaTEIIeH, MPEACTaBICHHBIMA B 3JISCKTPOHHOM (IIM(POBOM) BHJAC MU PEATUIYIOIIMMH JTHUIAKTHYCCKHUE
Bo3MoykHOCTH MKT,conep)aHne KOTOPBIX COOTBETCTBYET 3aKOHOIATEIBCTBY 00 0Opa30BaHHU.
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