MUHHCTEPCTBO IMPOCBELLIEHUS
POCCHUIICKO ®EJEPALIMU

MunuctepctBo 06pazoBanusa Kanununrpaackoi odiactu
Ynpasnenue o0pa3oBaHus aJMUHUCTpAIUN banTuiickoro ropoackoro okpyra
MyHnununanbHoe 010KeTHOE 00111e00pa30BaTeIbHOE YUPEXKICHUE
rumHazus Ne7 r. banruiicka umenu Koncrantuna BukropoBuua [TokpoBckoro

PACCMOTPEHO COI'JTACOBAHO YTBEPXIAIO
Ha 3aceganuu MO Ha HMC IIporokon Ne 1 ot Hupextop MBOY rumnaszus
IIpotokon Ne 1 ot 28.08.2023 r.  29.08.2023 1. Ne7 r. bantuiick um. K.B.
ITokpoBckoro
PykoBogutens MO «I"apmonusi»
[Kmikopckas M.B. / Makaposa E. H. JIsicenko H. JI.
PABOYAA ITPOIT'PAMMA

yueOHoro npeamera «MaremaTuka». ba3oBblii ypoBeHb
U1 5-9 K1acca OCHOBHOTO 00IIeTo 00pa3oBaHus

Pabouas nporpamma coctaBiieHa Ha ocHoBe «IIpumepHo#i paboyeil mporpaMMbl OCHOBHOTO OOIIETo
oOpaszoBanus» (Ui 5-9 KiaccoB 00pa3oBaTeNbHBIX opranusanuii). Onodpena pemennem PenepaibHOro
y4eOHO-METOJUUECKOro 00beAMHEHHsI 110 0011eMy obpa3oBaHuto (potokod 3/21 ot 27.09.2021 1.)

OO11ee KOMMYECTBO YacoB Mo mpeamery: 952 vaca
(mo 5 u B 5 xyacce, 5 yacoB B 6 Kiacce, 3 4 ayreOpsl, 2 4 TeOMETPUU U 1 4 BEPOSITHOCTh U CTaTUCTUKA B 7,8 11 9
KJ1accax)

CocraBuTenu: yuyuTesst MaTeMaTUKU BhICIIel KBanudukannoHHoi kareropun ®@enynosa E. C., Jlynsckas T. B.,
Kinukosckast M.B.

r. bantuiick



MMOACHUTEJIBHAA 3AIIMCKA

OBIIA XAPAKTEPUCTUKA YYEBHOI'O I[MPEAMETA
MATEMATUKA»

IIpumepnass pabouass mporpamMma IO  MaTeMaTHKe  JJIs
obOyuarommuxcs 5—9  kiraccoB  pa3paboTraHa Ha  OCHOBE
denepanbHOr0 roCyIapCTBEHHOI'O 0Opa30oBaTEIbHOrO CcTaHIapTa
OCHOBHOTO o00mero obpa3oBaHusT ¢ Y4ETOM H COBPEMEHHBIX
MHPOBBIX TpeOOBAaHWM, NPEABSIBISIEMBIX K MaTeMaTHYECKOMY
00pa3oBaHUIO, M TPAJUIMH POCCHUICKOrO 00pa3oBaHUs, KOTOPHIS

0o0ecrneYyrnBaroT OBJIaJICHHE KJTFOYSBBIMH KOMIICTCHIUSIMH,
COCTABJISIFOIIMMH ~ OCHOBY [UIsl HENPEpPBIBHOIO OOpa3oBaHUs U
caMOpa3BUTHs, a  TakKe  IEJIOCTHOCTh  OOIIEKYJIbTYpPHOTIO,

JIMYHOCTHOTO M TIO3HAaBaTEJIbHOIO pa3BUTHUS oOOydarommuxcs. B
paboueii mporpamMme YYTEHBI HIEH MW mnoioxeHus KoHnenuwnn
pa3BUTHSI ~ MaTeMaTudeckoro obOpasoBanusi B  Poccuiickoi
Denepanuu. B snoxy uudposoii Tpanchopmanmu Bcex cdep
YEeJI0BEUECKON NEATEIHBHOCTH HEBO3MOXHO CTaTh OOpa3OBaHHBIM
COBPEMEHHBIM  YEJIOBEKOM  0e3  0a30BOil  MaTeMaTH4YeCcKOH
IMOArOTOBKHM. Y’Ke B IIKOJIE MaTeéMaTHKa CIYXXUT OIOPHBIM
MIPEeMETOM JJIsl U3YYEHHUS CMEXKHBIX TUCIUTUINH, a TOCJIE IIKOJIBI

peanbHOMI HEO0OXOAUMOCTHIO CTAHOBUTCS HEIMPEPHIBHOE
obpazoBaHue, 4To TpebyeT MMOJTHOIICHHOM OazoBolt
001Ie00pa3oBaTeIbHOU MOJArOTOBKH, B TOM qucIie u

MaTeMaTHYECKOH. DTO OOYCIIOBICHO TEM, YTO B HAIIH JTHH PacCTET
YUCIIO MPOoEeCcCHii, CBSI3aHHBIX C HEITOCPEICTBEHHBIM ITPUMEHEHUEM
MareMaTuKu: u B cdepe IKOHOMUKH, U B OuH3HEce, U B
TEXHOJIOTUYECKHUX 00JacTsIX, W Jake B TyMaHHTapHBIX cdepax.
TakuMm o00pa3om, KpyT IIKOJIBHHUKOB, JJIsI KOTOPBIX MaTeMaTHKa
MOXET CTaTh 3HAYUMbIM

OpeIMETOM, PACIITUPSIESTCS.

IIpakTudeckasi MOJIE3HOCTh MaTEMaTHKU OOYCJIOBJICHA TEM, YTO
e€ mpeaMeTOM SIBISIOTCS (QYyHIaMEHTaJbHBIC CTPYKTYPhI HAIICTO
MHpa: MPOCTPAHCTBEHHBIE (OPMBI U KOJIWYSCTBEHHBIC OTHOIICHHUS
OT TPOCTEUIINX, YCBAaMBAE€MBbIX B HEIMOCPEIACTBEHHOM OMNBITE, J0
JIOCTAaTOYHO CJIOKHBIX, HCOOXOIWUMBIX [UIS Pa3BUTHUS HAYYHBIX U
OPUKIIAJIHBIX HJeil. be3 KOHKpEeTHbIX MaTeMaTHYEeCKUX 3HaHUM
3aTPy/IHEHO NOHUMAHUE MNPUHIIMIIOB YCTPOMCTBA U HMCHOJIb30BAHUS
COBpPEMEHHOH TEXHHUKHU, BOCHOpPUSITHE u UHTEepOpeTanus
pa3HooOpa3HoOW COMUATBbHOW, DKOHOMHYECKOHW, ITOJUTHYECKOU
nHpopMmanuu, MaliodpOEeKTUBHA TOBCEAHEBHAs NpaKTHYECKas

2



IesiTeNbHOCTh. KaxIaoMy 4YeaoBeKy B CBOCH JKM3HU IPUXOAUTCS
BBIIIOJHSTE pacuy€Tbl M COCTABJISATH AJTOPUTMBI, HAXOJUTh U
NPpUMEHATH  (OPMYJIBI, BIIAAETh IPAKTHYSCKHUMH  HOpUéMaMu
TeOMETPUYSCKUX M3MEPEHHUH M IOCTPOCHHI, YUTATh HH(pOPMALHIO,
MPEJCTABJICHHYIO B BHJE TaOIMWI, AUarpamMMm U rpadukoB, XUTHh B
YCIOBUSIX  HEONPEACIEHHOCTH W TOHUMATh  BEPOSTHOCTHBIN
XapakTep CIIy4alHBIX COOBITHH.

OnHOBpPEMEHHO C pacmupeHueM chep NpUMEHESHUS MaTeMaTHUKH
B COBpEMEHHOM oOmecTBe BcE Oojlee BaXHBIM CTaHOBHUTCS
MaTeMaTUYECKUH  CTHJIb  MBILIUICHUS, IIPOSIBIISTIOIWICS B
onpenenéHHBIX YMCTBEHHBIX HaBbIKax. B mpouiecce usydeHwus
MaTeMaTHKH B apceHall IPpUEMOB U METOJIOB MBIIIUICHUS YeJI0BeKa
€CTECTBEHHBIM OOpa3oM BKIIIOYAIOTCS HWHIAYKUUS W ASTyKIIHS,
000011IeHNe U KOHKpETHU3alusl, aHAJIN3 U CUHTE3, KJIacCcu(uKaims
U cHcTeMmaTHh3anusi, abcTparupoBaHue u aHaIOTHsA. OOBEKTHI
MaTEeMaTHYECKUX YMO3aKIIOYCHHH, IpaBuila UX KOHCTPYHUPOBaHHS
pPacKpBIBAIOT MEXaHU3M JIOTHYECKHUX ITOCTPOCHHUI, CIIOCOOCTBYIOT
BBIPa0OTKE yMEHUsI POPMYITUPOBAThH, 0OOCHOBBIBATH U JIOKA3bIBATH
CY)XKICHUsSI, TEM caMbIM pPa3BUBAIOT JOTHYECKOE MBIIUICHHUE.
Benymasi posib NpUHAJICKUT MaTeMaTUKe U B (OPMHUPOBAHUU
aHFOpHTMquCKOﬁ KOMIIOHCHTBI MBIIIJICHUSA H BOCIIMTAaHUN

YMEHUH neficTBOBATH mo 3aJaHHBIM anropuTMaMm,
COBEPIISCHCTBOBATh HW3BECTHBIE W KOHCTPYHpOBaTh HOBBEIE. B
Mpolecce peuIeHusl 3aja4y — OCHOBOUM Y4eOHOW AesITeIbHOCTH Ha
ypOKax MaTeMaTHKH — pa3BHUBAIOTCI TakK)Ke TBOpYCSCKas |

IIpUuKjIagHass CTOPOHBI MBIIIJICHUSA.

OOydyenne MartemMaTHke JaéT BO3MOXXHOCTH pa3BUBATh ¥
00y4Yaromnuxcsi TOYHYO, PaIlMOHAIBFHYIO U MHPOPMATUBHYIO PCUb,
yMEHUEe oTbuparts Haunboiee MOAXONAIHE SI3BIKOBBIE,
CUMBOJIMYECKHE, TpaUUEeCKHe CpeJICTBa JUISI  BBIPaKCHUS
CYXICHUH U HATIISAIHOTO UXITPEACTABIICHUS.

HeoO6xoanMbIM KOMITOHEHTOM OOIIel KyIbTyphl B COBPEMEHHOM
TOJIKOBAaHUH SIBJISISTCS OOIee 3HAKOMCTBO C METOJIaMU ITO3HAHUS
JNEUCTBUTEIBHOCTH, MPEACTABICHUE O MpeJIMeTe W MEeToJax
MaTE€MaTHUuKHu, HUX OTIHUYHUH OT METOAOB JAPYTHUX C€CTCCTBCHHBIX U
TYMaHUTapHBIX HayK, 00 OCOOCHHOCTSIX MPUMEHCHUS MaTeMaTUKH
JUIsL PEUICHHUs] HAayYHBIX W IPUKIAIHBIX 3ajgad. Takum oOpazow,
MaTeMaTH4YecKoe oOpa3oBaHue BHOCHUT CBOM BKJIaJ B (DOpMHUpPOBaAHHUE
OOIIEHKYIBTYpHI UeJIOBEKa.

WN3ydyeHnne MaTeMaTUKU TaKXKe CIIOCOOCTBYET OCTETHUYECKOMY
BOCIIMTAHUIO YCJIOBCKaA, IIOHUMAHHU IO KpacoOThbI nu n3sdgmmecrnsa
MaTEMaTUUYECKUX PACCYXIACHUM, BOCHPUATHIO TI'€OMETPUUECKUX
¢popM, yCBOCHUIO UAECH CUMMETPHH.
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HEJIM 1 OCOBEHHOCTU M3YYEHNA YUEBHOI'O IIPEJIMETA
«MATEMATHKA». 5-9 KJTACCBI

ITpuopureTHbIMU 1EJISIMU OOyYeHHUsI MaTeMaTHKe B 5—9 kiraccax
SIBJISIFOTCS:

— ¢opMHupoBaHHEe NEHTPAJIBHBIX MAaTEMAaTHYSCKUX IOHATHU
(amcno, BenW4YMHA, reoMeTpHudecKas durypa, nepeMeHHasl,
BEpPOSITHOCTh, (YHKIH), OOECHEUMBAIOIINX IPEEMCTBEHHOCTh H
IIEePCIIEKTUBHOCTh MAaTEeMaTHYECKOIro 0Opa30oBaHUs O0yYarOMINXCS;

— IIOABCACHHC 06yqa}0mnxca Ha JOCTYITHOM AJI1 HUX YPOBHEC K
OCO3HAaHHUIO B3aWMMOCBSA3U MAaTEMATHUKH W OKpYXamIIero mmupa,
NOHMMAaHNE MaTEMaTHKH KaK 4acTu OOIIeH KYJIBTYPBI U€JIOBECYCCTBA,

— Pa3BUTHUC HUHTCIUICKTYAJIBHBIX W TBOPYCCKHUX crocoOHoOCTEH
06yqa101111/1x051, Mno3HaBaTeIbHOU AKTHUBHOCTH, MHCCJICOAOBATCIBCKUX
yMeHHﬁ, KPpUTUYIHOCTHU MBIIIJICHUSA, HUHTEpECa K HU3YYCHUIO
MaTCMaTUuKHU,;

— ¢dopMupoBanue (pyHKIIMOHANTBEHON MaTeMaTU4YEeCKON
TpaMOTHOCTH: YMEHUsI PAaCHO3HABaTh IPOSIBJICHUS MaTEMAaTHYECKHX
MMOHSITUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >XW3HEHHBIX
CUTYalMSIX U TIPH U3YUECHHUH IPYTUX YUCOHBIX IPEAMETOB, IIPOSBICHUS
3aBHUCUMOCTEHl M 3aKOHOMEpHOCTEH, (GopMynaHMpoBaTh HUX Ha S3BIKE
MAaTEeMAaTUKU M CcO34aBaTb MaTeMaTU4YE€CKUE MOJEJIU, NPUMEHATh
OCBOCHHBIM MAaTEeMaTHYECKUM anmnapar js peELIeHUs IIPaKTUKO-
OPUEHTHUPOBAHHBIX  3ajlad, WHTEPOPETUPOBATHL W  OLIEHUBATh
IOJIy4YEHHBbIE PE3yJIbTaThl.

OCHOBHBIE JINHUU COJICPXKaHUs Kypca MaTeMaTHKH B 5—9 Kitaccax:

«Yucna u BBIYUCIICHUS, «AnredOpay» («Anrebpandeckue
BBIDOKCHUS», «YpaBHEHUs HW  HEpPaBEHCTBa»), «DyHKIUN»,
«[eomerpusi»  («I'eomerpuueckue GUTYypbl M HUX  CBOWCTBay,
«3mMepeHne reoMeTpudecKux BEIIUYHUHY), «BepositHOCTB u

cTaTucTUKa». JlaHHBIE JIMHUM pa3BUBAIOTCS IapajuleIbHO, Ka)kJasli B
COOTBETCTBHHUC COOCTBEHHOM JIOTUKOM, OJTHAKO HE HE3aBUCUMO OJTHA OT
Jpyroi, a BTECHOM KOHTakKTe M B3aumojieiictBuu. Kpome sToro, mx
OOBCIUHSICT JIOTHYECKAsT COCTABJISAIONIAS], TPAJUIMOHHO IIPUCYIIAs
MaTeMaTHUKE W MNPOHMU3bIBAIOIIAsl BCE MaTeMaTU4YeCKHEe KYypChl U
conepxxarenbabie JuHUUA. CdopmynupoBanHoe B DenepaibHOM
TOCYyJIapCTBEHHOM OGR30BAaTEIbHOM CTaHIapT€ OCHOBHOTO OOIIEro
oOpa3zoBaHus TpeOOBaHUE «YyMETh  ONCPUPOBATH  IMOHSITHUSIMU:
ompejeNeHne, aKcuoma, TeopeMa, JOKa3aTeIbCTBO;  yMEHHE
pacno3HaBaTh HMCTHHHBIE U JIOXXHBIE BBICKA3bIBaHUS, HNPUBOIUTH
OpUMEPbl U KOHTPHIPUMEPHI, CTPOUTH BHICKA3bIBAHUSI W OTPULAHUS
BBICKA3bIBaHUI» OTHOCHTCA KO BCEM KypcaMm, a ¢GOpMHUpOBaHUEC
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JIOTHYECKUX YMEHHI pacnpeneisieTcss IoBceM rogam oOydeHHsl Ha
YPOBHE OCHOBHOTO oOmiero obpasoanus.Coaep>kanue oOpa3oBaHUs,
COOTBETCTBYIOIIEE HNPEAMETHBIM pe3yJibTaTaM OCBOeHHs IIpmmepHoil
paboueii mporpamMMmbl, pachnpenciéHHBIM IO ToJaM OOydYeHHS,
CTPYKTYPHUPOBAaHO TaKMM 0Opa3oM, 4YTOOBI KO BCEM OCHOBHBIM,
MIPUHIHUITHAITBHBIM BOIIpOCaM oOyuarommuecs oOpalanuch
HEOAHOKPATHO, YTOOBI OBJIAJICHUEC MATEMaTHYCCKUMH ITOHSITHSIMH H
HaBBIKAMH OCYIIECTBJISUIOCH IOCJIEJOBATEIbHO U MOCTYIAaTEIbHO, C
coOyoeHUeM TIPUHIMWIA IPEEMCTBEHHOCTH, a HOBBIE 3HaHMUS
BKJIIOYAQJIUCh B OOMIYID CHCTEMY MaTeMaTH4YeCKHUX IPEICTaBICHUM
00ydJarommxcsi, pacumpsis U yriayoass e€, obOpa3ys OpodHbIe
MHO>XECTBEHHBIE CBSI3H.

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

B COOTBETCTBHU c denepajbHBIM rocyJ1IapCTBEHHBIM
0o0Opa3oBaTeNbHBIM CTaHAAPTOM OCHOBHOTO OOIIETO OOpa3oBaHUs
MaTeMaTHUKasIBIsIETCsI 00s3aTEIbHBIM IIPEIMETOM Ha JaHHOM YPOBHE
obpaszoBanus. B 5—9 kiaccax y4eOHbIN mnpenmer «MaremaTukay
TPaIUIIMOHHO M3yYaeTCsl B paMKax CJIEIYIONINX Y4eOHBIX KypCOB: B
5—6 xknmaccax — kypca «MartemaTnka», B /—9 Kiaccax — KypcCOB
«Anrebpa» (BKJIIOYasi  DJEMEHTBhl  CTaTUCTHKH W TEOpHUU
BeposiTHOCTeN) n «I'eomerpusi». Hacrtosieit nporpamMmmoil BBOIUTCS
CaMOCTOSITEIbHBIN yUeOHBIH Kypc «BeposTHOCTh U CTaTHCTHKa».

Hacrosimeit nmporpamMMoil mpeaycMaTpUBAeTCsl BBIJICJICHHE B
y4eOHOM IJIaHE HAa U3yYCHUE MaTeMaTHKH B 5—6 kiaccax 5 yueOHbIX
YaCOB B HEJICJIIO B TCUCHUE KaXKIOTO rojaa ooydeHusi, B 7—9 kiaccax 6
YYEOHBIX 4aCOB B HEJENIO B TEUCHHE KaXKJOT'0 roJa 00y4eHHUS,BCETO
952 y4ueOHBIX Haca.

TemaTrnueckoe MJIaHUPOBaHHUE YUEOHBIX KYPCOB U PEKOMEH/IyeMOe
pacnpeneneHre y4eOHOro BPEMEHH ISl U3YyUEeHHS] OTACIBbHBIX TEM,
MpeJUIOKEeHHBIE B HACTOSIIIEH MporpamMMe, HaJlo paccMaTpUBaTh Kak
IIPUMEpPHBIE OPUEHTHUPHI B ITOMOIIb COCTABUTEIIIO aBTOPCKOI pabodeit
MIPOTPaMMBbI U TNIPEXKJIE BCEro YUUTEII0. ABTOp paboueil mporpamMmmel
BIIpaBe yBEJIHMYUTH WJINM YMEHBIIUTH MPEUIOKEHHOE YHUCI0 yUeOHBIX
4acoB Ha TeMy, 4YToOBl yrayOuThCI B TeMaTHKy, Oojee
3aMHTEPECOBABIIYI0O YYEHHKOB, WJHM HaNpaBUTh yCHIWS Ha
MIpEoJIoJIEHNEe  3aTpyAHEeHHH. JlomycTMMO  Tak)e  JIOKaJIbHOE
rnepepacnpeesieHue W I[epecTaHOBKa JJIEMEHTOB COJIEpIKaHUs
BHYTPH JaHHOTO kjacca. KoiaudecTBO IMPOBEPOYHBIX  padoT
(TeMaTH4YeCKUI M UTOTOBBIM KOHTPOJIb KadecTBa YCBOCHUS y4eOHOTro
MaTepuaia) U UX THUI (CaMOCTOSITeJIbHBICE M KOHTPOJIbHbIE PabOTHI,
TECTBI) OCTAIOTCSI HA YCMOTPEHHUE yuHuTensd. TakKe ydHuTeslb BIIPABE
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YBEJIWYUTh WJIM YMCHBIIUTH YHCIO Y4EOHBIX YAacOB, OTBCIEHHBIX B
ITpumepHoii paboueil mnporpamme Ha 000OIIEHHE, IIOBTOPEHHE,
CHCTEMAaTH3alMI0 3HAaHUH OOyd4aromuxcs. EIXWHCTBEHHBIM, HO
NPUHLOUIIHATIBHO Ba)XHBIM KPHUTEPHUEM, SBISISTCS JTOCTH)KCHHE
pe3yabTaToB O0YyUYEeHHsI, yKa3aHHBIX B HACTOSIIEH mporpaMmme.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA
YYEBHOI'O IIPEAMETA «MATEMATHKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

OcBoeHne ydyeOHOTO mpeamera «MareMaTuka»  JTOJIKHO
obecrreynBaTh JOCTIDKCHHE Ha yPOBHE OCHOBHOTO  OOIIEro
o0pa3oBaHHs CIEOYIOIIUX JIMYHOCTHBIX, METAalPEIMETHBIX U
MIPEeMETHBIX 00pa30BaTEIILHBIX PE3YJILTATOB:

JIMYHOCTHBIE PE3VJIbTATBI

JImgyHOCTHBIE pe3yJibTaThl OCBOCHUSI NPOrpaMMbl  y4eOHOro
npeamera «MaTtemMaTuka» XapaKTepU3yIOTCS:

HanI/IOTI/I‘IeCKOC BOCIIUTAHUC!:

MIPOSIBJICHUEM HHTEpeca K NPOLIJIOMY U HACTOSIIEMY POCCUUCKOMN
MaTeMaTHKH, [EHHOCTHBIM OTHOIIECHUEM K JOCTHIKCHHSIM
pPOCCHUHMCKUX MaTE€MaTUKOB W POCCHHCKOW MaTeMaTH4YECKOU
IIKOJIBI, K UCTIOJIB30BAHUIO 3TUX JOCTUXKEHHUH B APYTHUX HAyKax U
OpUKIagHbIXChepax.

FpamnaHCKoe 1 NYXOBHO-HPABCTBEHHOC BOCIIMTAHHUC!

TOTOBHOCTBIO K BBINTOJIHEHHUIO OOS3aHHOCTEH TpaKJaHWHA U
peaimu3anyu  ero Iipas, IIPEJACTAaBICHHEM O MaTeMaTHYeCKHUX
ocHOBax (YHKIIMOHUPOBAHUSI PA3JIUYHBIX CTPYKTYp, SIBICHHM,
Oporeayp TpakJaHCKOro oOmiectBa (BBIOOPBI, OONPOCHI W TIp.);
FOTOBHOCTBIO K OOCY’KJIEHHUIO dTHYECKUX NpPOOJIeM, CBSI3aHHBIX C
MPAaKTUYSCKUM IPUMEHEHHEM JIOCTH)KCHUIl HayKH, OCO3HaHUEM
B@XXHOCTH MOPAIBHO-3TUYECKHUX MPUHIUIIOB B JEATEIHLHOCTH
Y4€HOTO.

TpynoBoe BocnuTanue:

YCTAaHOBKOM Ha aKTHUBHOE ydYacTHE B PEUICHHUHU NPAKTHUYECKHUX
3a7a4 MaTe€MaTUYE€CKON HAaINpaBJIEHHOCTH, OCO3HAHUEM BaXHOCTHU
MaTeMaTH4YeCcKoro oOpa3oBaHUS HA MPOTSHKEHHUHW BCEH KHU3HHU IS
ycrmemHoi  OpodeCCHOHAIFHOW  ACSATEIBHOCTH W Pa3BUTHEM
HEOOXO/MIMBIX YMEHHWI; OCO3HAaHHBIM BBIOOPOM U IOCTPOCHHUEM
WHIWBHUIYaJIFHONW TPAEKTOPHUH OOpa30BaHUS M )KU3HEHHBIX IIJIAHOB C
Y49ETOM JIMYHBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEIA.

DCTETHUECKOE BOCITUTAHNE:

CITIOCOOHOCTHIO K SMOIIMOHAJIBHOMY u 3CTETUYECKOMY
BOCHOPHUSITUIO MaTeMaTHYECKHX OOBEKTOB, 3ajad, pelieHuu,
paccyXJIeHUN; YMEHUIO BUAETh MaTeMaTUUYE€CKUE 3aKOHOMEPHOCTH
B UCKYCCTBE.



HCHHOCTI/I HAYYHOI'O MO3HAHMWA:

OpUEHTalUUell B [AEATEJIBHOCTH Ha COBPEMEHHYIO CHCTEMY
HAyYYHBIX IPEJCTABICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS
YeJoBeKa, NPUPOIbl U 0OIlecTBa, ITIOHUMaHUEM MaTeMaTHYeCKOMI
HayKH KakK c@depbl 4YeJIOBEYECKOW JIeSITSIIbHOCTH, OJTaroB €&
Pa3BUTHSIN 3HAYUMOCTH JJIs1 Pa3BUTHSI HUBUIN3AIINH; OBJIaJICHUEM
SI3BIKOM MaTEeMaTHKH U MaTEMaTHYECKOH KyJIbTYpPOH KaK CPEICTBOM
MMO3HaHUSI  MHUpa; OBJAJEHUEM  MPOCTESHIIMMHU  HaBBIKAMU
HMCCIIEIOBATEIBCKON IESITEIbHOCTH.

dusnueckoe BocnuTanue, GOPMUPOBAHNE KYJIBTYPBI 30POBBS U
SMOINOHATIBHOTO OJIATOIOTY NS

TOTOBHOCTBIO IIPUMEHSATH MaTeMaTHYECKAE 3HAHUS B MHTEpecax
CBOETO 3J0pOBBs, BEICHUS 310pPOBOTO oOOpasza >XWU3HU (3T0pPOBOE
nuTaHue, cOanaHCUPOBAHHBIN PEKUM 3aHATHI U OTABIXA, pErysipHas
puznueckas aKTUBHOCTB); cpOpPMHUPOBAHHOCTHIO HaBBIKa
pediiekcun, IpU3HAHUEM CBOETO IpaBa Ha OMIMOKY W TaKOIr'o Ke
npaBa Jpyroro 4ejoBeKa.

DKOJOTHYECKOE BOCIHTAHHUE:

OpUCHTAlMe Ha NPHUMCHCHHE MaTeMaTHYeCKUX 3HaHHW I
peuieHust 3ajad B 00JIACTH COXPAHHOCTH OKPYIKalOLIeH Ccpeisl,
TJIaHUPOBAHUSA MOCTYIIKOB U OII€CHKH UX BO3MOXXHBIX HOCJ’IGHCTBI/Iﬁ
JUISL  OKPpY’Kalollel Cpelbl; OCO3HAaHHEM TIJIOOAJIBHOro XapakTepa
9KOJIOTHYECKUX MPOOJIEeM U MyTeH UX pELICHUS.

JIMIHOCTHBIE Pe3y/bTaThl, 00ECTIEUMBAIONINE ANANTANIO0 00yJaomEerocs K
M3MEHSFOLLMMCS YCIIOBUSIM COLMAIBHOM M TPUPOTHON CPeJIbl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUSIX HEONPEAECIEHHOCTH,
MMOBBIIICHUIO yPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO
JIeSITeIbHOCTh, B TOM 4YHCJIE YMEHHE YUYHUTHCA y IAPYTHUX JIOJEH,
MPUOOpETaTh B COBMECTHOM eI TEIIFHOCTA HOBBIC 3HAHUS, HABBIKH U
KOMIIETEHIIUU U3 ONbITA APYrUX;

HEOOXOAUMOCTBHIO B (DOPMHUPOBAHUN HOBBIX 3HAHWH, B TOM YHCIE
dopmynupoBaTh UEH, TTIOHSITHS, TUTTOTE3bI 00 00BEKTAX U SIBJICHUSX,
B TOM 4YHCJIE paHee HE HW3BECTHBIX, OCO3HaBaTh JAe(QHIIHUTHI
COOCTBEHHBIX 3HAaHWH W KOMIIETEHTHOCTEH, IUIaHUPOBATH CBOE
pa3BuUTHE;

CHIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYAaIHIO,
BOCIIPUHUMATH CTPECCOBYIO CHTYAIIUIO KaK BBI3OB, TPEOYOIIHH
KOHTPMeEpP, KOPPEKTUPOBATh NPUHUMAEMBbI€ PEIICHUS U ASHCTBUS,
(bopmynmpoBaTr W = OHEHUBATH PHUCKH H  IIOCJIEJICTBUS,
(popmupoBaTps OnbIT.



METAIIPEIMETHBIE PE3YJIbTATBI

MerTanpeaMeTHbIE pe3yiabTaTbl OCBOCHHSI IPOrpaMMbl  y4eOHOTO
rnpeaMeTa «Maremaruka» XapaKTepU3yIoTCs OBJIaJICHUEM
VHUBEPCANLHBIMU ~ HO3ZHAGAMENbHBIMU  OClCMBUAMY, VHUBEPCATbHLIMU
KOMMYHUKAMUBHBIMU OCUCMBUAMU U YHUBEPCATLHLIMU PeYIAMUEGHbIMU
oelicmeusamu.

1) Vuueepcanvhvle — no3nasamenvHvle — Oeicmeus — 00ecnevusaiom
Gopmuposanue  O6A3068bIX  KOCHUMUBHLIX — NPOYECCO8  OOYUAIOUWUXCA
(oceoeHue Memooog NOZHAHUA —OKPYIHCAIOWe20 Mupa; HnpuMeHeHue
JI02UYECKUX, UCCIe008AMENbCKUX — Oonepayuil, ymeHuil pabomambv ¢
uHgopmayuet).

ba3oBele nornueckue nenCTBUS:

— BBISIBISITH M XapaKTepPHU30BaTh CYMIECTBEHHBIC MPU3HAKU
MaTeMaTUYCCKHUX OOBCKTOB, TMOHSATHI, OTHOIICHHH  MEXIY
HOHSITHUSIMH; ¢popmynupoBarb onpeesIeHUs THOHSITHI;
YCTaHaBIIMBATh CYIIIECTBEHHBIN NMIPU3HAK KJIaCCU(HUKAIINN, OCHOBAHUS
JUIst 000OIIeHNST 1 CPaBHEHUSI, KDUTEPUHU MPOBOJIMMOIO aHAJIN3a;

— BOCIIPUHHUMATB, dbopmynupoBath HM  peoOpa3OBHIBATH
CYXXKACHUS: YTBEPAUTEIIbHBIC U OTPHUIIATEIIbHbIC, SIMHUYHbIC, YaCTHBIC
¥ 00IIHe; YCIOBHBIC,

— BBISIBIISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aHMOCBSI3U U
npotuBopeunsi B pakTax, JaHHBIX, HAOIOJICHUSIX U YTBEPIKJICHUSIX;
npejularaTb KPUTEPHUU JJIsl  BBISIBICHHUSI 3aKOHOMEPHOCTEW |
NPOTHUBOPEYN;

— Jenath BBIBOABI C  HCHOJB30BAHWEM 3aKOHOB  JIOTHKH,
JIEAYKTUBHBIXU MHJYKTHBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUYEHUN 10
aHAJIOTHUH;

— pa3oupaTh [QOKa3aTeJIbCTBA MATEMAaTHYECKHX YTBEPIKJICHUU
(mpsAMBIE U OT IPOTUBHOTO), MPOBOJAUTHE CAMOCTOSTEIBHO HECIJIOKHBIE
JI0Ka3aTeabCTBa MaTeMaTHYEeCKHX (axros, BBICTPanBaTh
apryMeHTaunuio, MIPUBOJIUTH MIPUMEPBHI u KOHTPIIPUMEDPHI;
00OCHOBEIBATH COOCTBEHHBIE PACCYKIACHUS;

— BBIOMpATh CcHoco0O penieHuss y4eOHOW 3amaun (CpaBHUBATH
HECKOJIbKO BAapHaHTOB PEUICHUs, BEIOMpaTh HanOoJee IMOIXOASIINIC
Yy4E€TOM CaMOCTOSITEIILHO BBIACICHHBIX KPUTECPHUEB).

ba3oBbie ucciaenoBaTenbCKue ACHCTBUS:

— HCHOJIb30BAaTh BOIIPOCHI KaK HUCCIEN0BATEIbCKUIT HWHCTPYMEHT
MO3HAHUS; (POPMYIHPOBATH BOMPOCH], (GPUKCHUPYIONINE TPOTUBOPEUHNE,
pooJIeMy, CaMOCTOSITEJIbHO YCTaHaBJIMBAaTh HCKOMOE M JIaHHOE,
(opmupoBaTh TUNOTE3y, ApryMEHTHPOBATH CBOIO ITO3ULIMIO, MHEHUE;
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— MPOBOAUTH [0 CAMOCTOSITEJIbHO COCTaBJICHHOMY ILIaHY
HECJIOKHBIN JKCIIEPHUMEHT, HeOOoJIbIIIOE HCCIIeIOBAHUE 1o
YCTaHOBJICHHUIO ocoOeHHOCTEeH MaTeMaTHIECKOTO obBeKTa,
3aBUCUMOCTECH 00OBEKTOB MEXKIY COOOI;

— CaMOCTOSITCIIFHO (OPMYJIUpOBATH OOOOIICHUS W BBIBOJIBI MO
pe3yabTataM MpOBEAEHHOTO HAOJIOJCHUSI, UCCIEIOBAHUS, OLICHUBATH
JIOCTOBEPHOCTD ITOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJOB M 000OIICHUI;

— MMPOTHO3UPOBATH BO3MOXKHOE pa3BHUTHE IMpoOIecca, a TaKxKe
BBIJIBUTATh IPEAIIOIIOKEHUSI O €r0 Pa3BUTHHU B HOBBIX YCIIOBUSIX.

Pabora ¢ unhopmanmeii:

— BBIABJIATHE HEOOCTATOYHOCTH H H30BITOYHOCTD I/IH(I)OpMaI_II/II/I,
JAaHHBIX, HCO6XO,HI/IMI:IX Il pCIICHU 3ada4vu;

— BBIOMPATH, aHaJIM3UpPOBAaTh, CHUCTEMaTHU3UPOBATh u
WHTEPIPETUPOBATh HH(POpMAIUIO pa3IMYHBIX BUIOB U  (popm
IpEACTaBIICHU;

— BBIOHpATH hopmy MIpeaCTaBICHUS nHpopmanumn u
WJUTIOCTPUPOBATh pellaeMble 3aJla4yd CXeMaMH, JuarpamMMaMi, WHOU
rpaduKoOM U UX KOMOUHAIIUSIMU,

— OLICHUBATh HAaA&KHOCTh HWHPOPMALMU MO KPUTCPHSIM,
MPEUIOKESHHBIM yUHUTEIEeM 158)071 chOopMyJIMPOBAHHBIM
CaMOCTOSITEIBHO.

2) Vhugepcanvhvle KOMMYHUKAMUGHbBLE OCliCMEUsl 00ecneyusaom
CPOPMUPOBAHHOCTND COYUATLHBIX HABLIKOS 00YUATOUJUXCAL.

OO01enue:

— BOCHIPUHUMATH U (POPMYITHUPOBATH CY>K/JICHHUSI B COOTBETCTBHUH C
YCIOBUAMU U LECIISAMHU O6IHCHI/I$I; SICHO, TOYHO, I'PaMOTHO BbIpa>XaTb
CBOIO TOYKY 3p€HHUA B YCTHBIX W MNMUCBMCHHBLIX TCEKCTaX, JaBaTb
IMOSICHEHHSI 110 X0y PEUISHUs 3a7laqi, KOMMEHTHPOBATh MOJYUYCHHBIN
pe3ynbTar;

— B XOJIe OOCYXIEHHMsS 3aJaBaTb BOMNPOCHI II0 CYHIECTBY
o0cyxaeMoOl TeMbl, TpOOJIEMBbI, pemaeMol 3ajlady, BHICKA3bIBaTh
UAC€H, HaANOCJICHHBIC Ha IIOHMCK PCEIICHUA, COIIOCTaBIATbH CBOH
CYyXJI€HHUsI C  CYXJEHUSIMHM  JIPyrMX  YYacTHUKOB  Juajora,
OOHapy>KMBATh PA3JINYNE U CXOACTBO ITO3ULINI; B KOPPEKTHOH (popme
(opmynupoBaTs pa3HOTIIACHUS, CBOU BO3PaAXKECHUSI;

—_— IpeaACTaBJIATE PE3YJbTAaThl PCIICHUSA 3aaadr, SKCIICPUMCEHTA,
WCCIENOBaHMUsA, IIPOSKTA; CaMOCTOSTEIbHO BBIOMpaTh (Qopmar
BBICTYIUIEHUSI C Y4YE€TOM 3aJlad IIPE3CHTAIlMM W OCOOEHHOCTEH
ay JUTOPUH.

CoTpyIHUYECTBO:
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— [OOHHMMATh W HCHOOJB30BATh IIPEHUMYIIECTBA KOMAaHIHOW H
WHIUBUIYaTbEHON padoTsl opu peleHun y4aeOHBIX
MaTeMaTHYeCKUX 3a]1ad;

— TIIpUHHMATh IEeJIb COBMECTHOM JIEATEIILHOCTH, MJIaHUPOBATH
OpraHMu3alMi0 COBMECTHOW paboThl, pacHpeneisiTb BHIBI padoT,
JIOTOBApPUBATHCS, 00CYKAATh MPOIIECC U pe3yIbTaT padoThl; 0000mIaTh
MHEHUS HECKOJIBKUX JIIONCH;

— y4YacTBOBaTh B TPYNHOOBEIX ¢dopmax padoTel (0OCyXIeHUs,
OOMEH MHEHHSIMHU, MO3T'OBBIC IITYPMBI U JIp.); BBIIOJIHITH CBOIO 4acTh
paboThl M KOOPAMHHPOBATH CBOM JACUCTBHSI C JPYTMMH YJICHAMH
KOMaH/bl; OLICHMBATh Ka4Ye€CTBO CBOET0 BKJaja B OOIIMI HMPOIYKT IO
KpUTEPUSIM, CHOPMYITUPOBAHHBIM yYaCTHUKAMH B3aMMOJICHCTBHSI.

3) Vuusepcanvuvie  pecynsmuensie  Oeiicmeus — obecnevugarom
Gopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCU.

CamoopraHu3anusi:

—  CaMOCTOSTEIBHO COCTABIISITh IUIaH, AJITOPUTM PEIICHHUS 3a1a9l
(nu ero 49acTh), BBIOMPATh CIIOCOO pEIICHHsS C yIETOM HMEIOIIHUX CS
pecypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpOBaTh WU
KOPPEKTHPOBATh BAPHAHTHI PELICHUN ¢ y4éTOM HOBOW MH(POpPMALIHH.

CaMOKOHTpOJIb:
— BIJIQZETh CIIoco0aMM CaMOIIPOBEPKH, CAMOKOHTPOJIS ITpollecca
U pe3yabTaTa pelleHus MaTeMaTHUeCcKO 3a1auu;
— TIpeABUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IPH
pelIeHnn 3ajlayd, BHOCHUTH KOPPEKTHUBBEI B JESITEJIBHOCTH HAa OCHOBE

HOBBIX O6CTO$[TCJ'II)CTB, HaﬁHeHHBIX OHII/I6OK, BBISABJIICHHBIX
TPYAHOCTEMU;
— O CHUBATH COOTBECTCTBHC pe3ylibTara ACATCIBHOCTHU

[IOCTABJICHHOMU LIEJIN U YCJIOBHUSIM, OOBSICHSATH IPUYHHBI JIOCTHIKCHUSI
WM  HEAOCTWI)KEHHUsI IIeJIM, HaXOJAWTh OIIMOKY, IaBaTh OIEHKY
MpUOOPETEHHOMY OIIBITY.

[TPEJIMETHBIE PE3YJIbTATDI

IIpenmeTHBle pe3ynbTaThl  OcBOeHUs IIpmMmepnHoit pabouei
MIpOTrpaMMbl 110 MaTeMaTHKE IPEACTaBJICHBI MO rojiaM OOydeHHs B
CIIEIYIOIIUX pa3jieax MporpaMMbl B paMKax OTICIbHBIX KYpCOB: B
5—6 kiaccax — kypca «Marematuka», B 7—9 Kijlaccax — KypcOB
«Anredpa», «I'eomerpus», «BeposTHOCTh U CTATUCTHKA.

PaszBuTHe jJJOrHYeCcKUX MPEACTABICHUN U HABBIKOB JIOTHYECKOTO
MBIIIJICHHUsI OCYIIECTBIISIETCSI Ha NMPOTSDKEHUU BCEX JIET O0y4YeHus B
OCHOBHOM IHIKOJI€ B paMKax BCE€X Ha3BaHHBIX KYypPCOB.
Ilpennosnaraercst, 4YTO BBITIYCKHUK OCHOBHOW IIKOJIBI CMOJXET
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CTPOUTH BBICKa3bIBAHUS u OTpULAHUS BBICKA3bIBAHUH,
pacno3HaBaTh MCTUHHBIE U JIOXKHBIC BBICKA3bIBAHUSI, NPHUBOJIUTH
MIPUMEPHI U KOHTPIIPUMEDPHI, OBJIAACET MOHITHSIMU: OIIPEAEICHHUE,
aKcuoMa, Teopema, JO0Ka3aTeIbCTBO — M HAY4YHUTCS NUCIOJIb30BaATh
HX TIPU BBIITOJTHEHUH yYeOHBIX U BHEYUYEOHBIX 3ajad.
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IIPUMEPHASL PABOYAS MPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKAN». 5-6 KJIACCBI

LEJIM U3YYEHUA YYEBHOI'O KYPCA

ITpuopureTHBIMU 1EJISIMU OOyYEHHUsI MaTeMaTHKe B 5—6 kiraccax
SIBJISTEOTCSI:

— TpomoKeHne (GOPMHUPOBAHHUS OCHOBHBIX MAaTEMaTHUYECKHX
TOHSATHHI (aucno, BEIIMYHMHA, TeoMeTpHuYecKas durypa),
o0ecreYnBaroIInX MIPEEMCTBEHHOCTh u MEPCIIEKTUBHOCTH
MaTeMaTH4YeCKOro oopa3zoBaHus 00y4arOIInXcs;

— pa3BUTHE HMHTEJUICKTYyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH
00y4arolmuxcs, MNO3HABATEIbHOW aKTUBHOCTH, HCCJIEI0BATEIbCKUX
YMEHU, HHTEepeca K U3yYCHUI0 MaTeMaTHKH;

— TI0JBEJCHHE O0ydarolMXCsl Ha JTOCTYITHOM JJIs HUX YPOBHE K
OCO3HAHUIO B3aUMOCBSI3U MAaTEMaTHKHU U OKPYIKAIOIIEro MUpPa;

— ¢opmupoBaHue (byHKIIMOHATBHOM MaTeMaTHYEeCKOMI
rPaMOTHOCTH: yMEHHs paclo3HaBaTh MaTeMaTHYECKHE OOBEKTHI B
peaJIbHBIX )KU3HEHHBIX CUTYalHsIX, IPUMEHSTh OCBOCHHBIC YMEHUS JIJIsI
pelUIeHNnsT TNPaKTHKO-OPUEHTHUPOBAHHBIX 3a7ad, HHTEPHPETUPOBATH
MOJIydeHHBIC pe3yJIbTaThl MW OIICHHBAaTh WX HAa COOTBETCTBHE
IIPAKTUYECKOU CUTYyaLUU.

OCHOBHBIE JINHUHU COJIEPKAHMS Kypca MaTeMaTHKH B 5—~6 Kiraccax
— apudmeTHyeckass M TeOMETpHYecKas, KOTOpPbIE Pa3BUBAIOTCS
rmapajulesIbHO, KaXJas B COOTBETCTBUM C COOCTBEHHOM JIOTMKOM,
OJTHaKO, HE HE3aBHUCHMO OJIHa OT JPYyro¥, a B TECHOM KOHTaKTe€ M
B3anMoOJieUcTBHU. Takxke B Kypce MPOUCXOIUT 3HAKOMCTBO C
3JIEMEHTAMHU aJITeOpbl U ONMUCATEIbHON CTATUCTHUKH.

HNzyuyenne apudMeTHUECKOro Marepuajia HadyMHaeTcs  CO
CHUCTEMaTH3allMl W pa3BUTHS 3HAHWH O HaATypaJbHBIX YHCIAX,
MOJTYYEHHBIX B HadaJllbHOW mikone. IIpu 3TOM cOBeplIEHCTBOBAaHUE
BBIYUCIUTEIBHON TEXHUKU U (POPMUPOBAHNE HOBBIX TEOPETHUECKUX
3HAaHUH COYETAeTCSA C Pa3BUTHEM BBIYHCIWUTEILHOW KYIBTYPHI, B
YacTHOCTH € 00y4YeHHEM NPOCTEHIINM TpruEMaM MPUKUIKH U OLEHKH
pe3yipTaTOB  BBIUYHCICHHMH. M3ydeHme  HaTypalbHBIX  YHCEN
npojoJKaeTcst B 6 Kjacce 3HaKOMCTBOM C HadaJIbHBIMU MTOHSITHUSIMU
TEOPUU JIEITUMOCTH.

Jpyroii KpyIHBIH OJI0K B COJIep)KaHUN apuPMETHIECKON JINHUHA —
3T0 ApoOu. Hayaso u3y4yeHus: OOBIKHOBEHHBIX M JICCSITUYHBIX ApoOei
OTHECEeHO K 5 kiaccy. DTO mepBbIl dTanm B OCBOCHHUHU JpoOe, Korma
MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHU HUJESAMH, MOHSATUSIMU TEMBIL.
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TIpu 5TOM paccMoTpeHre OOBIKHOBEHHBIX APOOEH B MOJTHOM 00BEME
MPEIIECTBYET U3YyUYCHHUIO JIECSITHYHBIX ApoOei, 4To 11esaecoo0pa3Ho
C TOYKH 3PEHUSI JOTUKHU U3JIOKEHUSI YUCIOBOM JIMHUM, KOTZ1a IIpaBuiia
IEUCTBUN C JIECATUYHBIMH JPOOSIMH MOXXHO OOOCHOBATh YyiKe
U3BECTHBIMU anropuTMaMu BBITIOJTHEHUSI nercTBuit c
OOBIKHOBEHHBIMH APOOSIMU. 3HAKOMCTBO C JECATUYHBIMU APOOSIMU
pacmupuT  BO3MOXXHOCTH  JJIsI MOHHUMAaHHSA  OOYYaroIIHUMHUCS
MPUKJIAJHOTO NPUMEHEHHUs] HOBOH 3alHUCH NPU HU3YUYCHUHU JPYTUX
MpeIMETOB W MPU MNPAKTHYECKOM Hcroiib3oBanun. K 6 kiaccy
OoTHecEH BTOpPOH »Tam B U3YYCHHUHM JpOOEH, TAe HTPOUCXOIUT
COBEpIICHCTBOBAHME HAaBBIKOB CpaBHEHUS W MpeoOpa3OBaHUSA
po0Oel, OCBOGHHWE  HOBBIX  BBIYUCIUTEIBHBIX  aJIlOPUTMOB,
OTTaYMBAHUE TEXHUKM BBIYMCIEHUH, B TOM YHCJIE 3HAYEHUU
BBIpaKCHUI, CONepKaIuX U OOBIKHOBEHHBIC, U JCCATHYHEIC ApOOH,
YCTAHOBJICHUE CBsI3€d MEXJYy HHUMH, PacCMOTPEHHE IIPUEMOB
pemieHUs 3amad Ha Apobu. B mHawame 6 Kiracca TIPOUCXOOUT
3HAKOMCTBO C MOHSITUEM IPOLEHTA.

OCOOCHHOCTBIO HW3YUYCHHSI IIOJIOKUTEIIBHBIX W OTPHLATEIBHBIX
4yCcea SIBJSIETCS TO, YTO OHU TakK)Xe MOIyT pacCcMaTpuBaThCs B
HECKOJIbKO »TamoB. B 6 Kilacce B Hadajie HW3YYCHUS TEMBI
«ITonokuTenpHBIE U OTPUIIATEIbHBIC YHCJIA» BBIJACISICTCS MOATEMA
«lenple yncna», B paMKax KOTOPO 3HAKOMCTBO C OTPULIATEIbHBIMU
4ycJIaMU M JEUCTBUSIMU C MOJOXUTEJIbHBIMA U OTPULATEIbLHBIMU
YHUCJIaMU HPOUCXOAUT Ha OCHOBE COAEPIKATEJIBHOTO Ioaxona. DTo
IMO3BOJISIET HA JOCTYNHOM YPOBHE TIO3HAKOMHUTBH  yYaIIHUXCS
MNPAKTUYECKU CO BCEMU OCHOBHBIMM HOHSITUSIMU TEMBI, B TOM YHCJIE
U C TIpaBUJIaMH 3HAaKOB MpPU BBINOJHEHUU apUDMETHYSCKUX
nercTBuil. MI3ydyeHre panimoHalbHbIX YHCEJI HA 3TOM HE 3aKOHYHUTCS,
a OyImeT mpoOIOKEHO B Kypce anredopsl / Kilacca, YTO CTaHET
CIEAYIOUIMM IMPOXOJIOM BCE€X MNPUHUUNHAIBHBIX BOMNPOCOB, TEM
caMbIM pa3JieJIeHHe TPYAHOCTEH oOJyieryaeT BOCIPHUSITHE MaTepHuaa,
a pacmpeaejlieHHME BO BPEMEHH  CHOCOOCTBYET  HPOYHOCTH
MpUoOpeTaeMbIX HABBIKOB.

Ilpu oOyuyeHHUHM pEIIeHHUI0 TEKCTOBBIX 3ajJady B 5—6 kiaccax
HCHOJIB3YIOTCS apu(]PMeTHYeCKne NPUEMBI pPEIIeHUs. TeKCTOBBIC
3aJla4uu, pelriaeMble IPpH OTPaOOTKE BBIUYMCIUTEIbHBIX HABBIKOB B5—
6 kJraccax, paccMaTpPUBAIOTCS 3aJa4vM CJIEAYIOIUX BHUJIOB: 3aJa4M Ha
JBUKCHUE, Ha  YacTwy, Ha  IOKYIKH, Ha  pabory w©
MPOU3BOAUTEIBHOCTb, HA MPOLEHTHI, HA OTHOLIEHUS U OPOMOPLHU.
Kpowme Toro, odyuaronuecs: 3HaKOMSITCS ¢ MpUEMaMH PELICHUs 3a1a4
nmepeObopoM  BO3MOXHBIX  BapHaHTOB, yd4aTrcs  paborate C
nHdopmanueii, npeacTaBiIeHHON B ¢opme TadIUI WIIN JUarpaMM.

B IIpumepnoit paboueit nporpaMmme OpeayCMOTPEHO
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dopmupoBanue MPOTICICBTUICCKUX anreOpandecKux
npescraBjieHuii. bykBa Kak CHUMBOJI HEKOTOPOTro 4YHcia B
3aBUCHMOCTH OT MaTEMaTHYECKOTOKOHTEKCTa BBOJIUTCS ITOCTEIICHHO.
BykBeHHass CHMBOJWKA HIMPOKO HCIIONB3yeTCsl MPEKIE BCEro s
3anucy oOIUX YTBEPKACHUH U MPEUIOKSHUH, GOpMyII, B YaCTHOCTH
JUISL  BBIYMCJIICHUSI TC€OMETPHUYECKHMX  BEJIIMYMH, B  KayeCTBE
«3aMECTHUTEeNs» JHCIa.

B kypce «MaremaTtukn» 5—6 KiraccoB IpeJcTaBiieHa HarjsaHas
reoMeTpHsi, HalpaBJIEeHHAs: HAa pa3BUTHE OOPa3HOrO MBIIICHUS,
IIPOCTPAHCTBEHHOTO BOOOPaXCHUsI, N300pa3sUTECIbHBIX YMEHHUH. DTO
BaXKHBIA 3Tan B U3yUYEHUU I'€OMETPHH, KOTOPBIH OCYIIECTBIISIETCS
Ha HarJsITHO-IPAaKTHUYECKOM YPOBHE, OITMpAeTCsl Ha HAarJIsHO-
oOpa3HOe MBIIUJICHHE OOydYarommuxcs. boipImas poJib OTBOIHTCSA
MIPaKTUISCKOHN JICSITEIBbHOCTH, OTEBITY, SKCIEPUMCHTY,
MozaenupoBanuio. OOydarommecss 3HAKOMSITCSI C T€OMETPUYECKUMU
¢urypamMm Ha IUIOCKOCTH W B MPOCTPAHCTBE, C UX NPOCTCHITUMU
KOH(pHUTypanusiMi, ydaTcsi U300pakaTh WX Ha HEJIUHOBAHHOU U
KJeTdyaTol Oymare, paccMaTpUBaIOT UX ODpOCTeulnine cBoicTra. B
Oporecce M3YYCHUS HATrJSAHOW T'€OMETPUM 3HAHUs, MOJYYCHHBIC
oOyJaromuMucs B HadaJIbHOW MIKOJIC, CHUCTEMaTU3UPYIOTCI U
pacumpsroTcs.

MECTO YUEBHOI'O KYPCA B YUEBHOM IIJTAHE

CornacHo yuyeOHOMYy IulaHy B 5—6 kiaccax wu3ydaercs
WHTETPUPOBAHHBIA TIpeaMeT «MarteMaTHKa», KOTOPBI BKIIOYAET
apuMEeTHYCCKUIT MaTeprual U HATSIAHYIO T'€OMETPHIO, a TaKKe
IIpONCACBTUYCCKNE CBCIACHUS U3 anre6pLI, BJIEMCHTHBI JIOTUKHU U
Hayvajia OTTMCcaTeIFHOW CTAaTUCTHKH.

V4eOHBIN TUTaH Ha U3YYCHHUE MaTeMaTHKA B 5—6 kiaccaX OTBOJIUT
HE MeHee 5 y4eOHBIX YacOB B HEJIENI0 B TE€YEHHE KaXKIOTO Toja
o0yuenwus, Bcero He MeHee 340 y4yeOHBIX YacoB.

COJEPXAHME YYEBHOI'O KYPCA (110 T'OJIAM OBYYEHI )
5 knacc

Hamypansusie uucna u nyo

HarypanbHoe wuwuciio. Psa  HatypanbHbix uuceld. Ywucno O.
MN3o00paxkenne HaTypaJIbHBIX YHCEJI TOYKAMH Ha KOOPJIMHATHOU
(9uCcI0OBOM) MPSAMOH.

ITosunmonHast cucremMa cuuciaeHus. Pumckass Hymepanus Kak
IIPUMEP HENMO3ULIMOHHOW CUCTEMBI cuuciieHus. JlecsiTuuHas cucrema
CUHCJICHMUS.
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CpaBHeHHE HATypaJbHBIX YHCEJ, CPABHCHUE HATYPAIbHBIX YHCEN
¢ HynéMm. CnocobObl cpaBHeHUs. OKpyIrJIeHUE HATypadbHBIX YHCEI.

Ciio)KeHue HAaTypaibHBIX YHCEJ; CBOMCTBO HYJIS MPHU CIIOKCHUH.
Brruntanue kak JIeWCTBHE, OOpPATHOE CIIOKCHHIO. Y MHOXCHHUEC
HATypaJdbHBIX YHCEJ; CBOWCTBA HYJIs M CAWHHULBI IIPU YMHOXXCHHU.
Jlenenue kak JeWcTBUE, OOpaTHOC YMHOMXCEHUIO. KOMMIOHEHTHI
JCHCTBUH, CBSI3b MEXIy  HUMH. IIpoBepka  pe3yibTara
apudpmeTHdeckoro neictus. [lepeMecTUTETbHOE U COYETATEIIHHOC
CBOMCTBa (3aKOHBI) CIIOKCHHUSI U YMHOXCHHUS, PACIPEICIUTCIBHOC
CBOMCTBO (3aKOH) YMHOYKCHHUSI.

Hcnonw3oBanue OykKB Uis OOO3HAYCHUSI HCU3BECTHOTO
KOMIIOHCHTA U 3alUCHU CBOUCTB apUPMETUUYCCKUX ICUCTBUIA.

Jleautenu W KpaTHBIC YHCIA, PA3JIOKCHUE HA MHOXXHUTEIIH.
IIpocteie 1 cocTtaBHBIC yncia. [Ipusnaku nenumoctd Ha 2, 5, 10,
3, 9.JleneHue C OCTaTKOM.

CreneHb ¢ HaTypaJdbHBIM IOKa3zaTeJIeM. 3alliCh YHCJIa B BUJIC
CYMMEI pa3psITHBIX ClIaracMBbIX.

YucnoBoe BBRIpa)KeHHE. BBIUHUCICHUE 3HAYCHUIN YHCIIOBBIX
BBIDA’KEHUM; MNOPSINOK BBIINOJHEHUs AecicTBuil. Mcrnonbs3oBaHue
OpU  BBIYHUCICHHUSIX MEPEMECTUTECILHOTO ¢ COYETAaTEeIhHOTO
CBOWCTB (3aKOHOB) CJIOKCHHUS U YMHOXXCHUS, PACIIPEACITUTSIILHOTO
CBOMCTBA YMHOXXCHHSI.

Jlpoou
[IpencraBnenue o npodOU Kak CriocoOe 3amycH YacTH BEJIMYUHBIL.

OO0bikHOBeHHBbIe ApoOu. [IpaBHibHBIE W HeElNpaBUIIbHBIE JIPOOU.
CwMmerranHast Apo0Ob; MOPEICTaBICHUE CMEIIaHHOW JIpoOu B BHIC
HENpaBWJILHONH JapOoOM W BBIJCJICHHE IEJIOH dYacTH 4YHCIIa U3
HenpaBUJIBLHONU npodu. M3o0pakeHue apobdeit ToukaMu Ha YUCIOBON
npssmoii. OcHOBHOe cBoHcTBO Japobu. CokpamieHue apooeit.
ITpuBenenune npobu k HOBOMY 3HameHareno. CpaBHeHHE ApoOEii.

CroxeHue U BEIYUTAHUE Ipo0eil. YMHOXKCHHE U AeJIieHUe npo0eii;
B3aNMMHO-00paTHbIe Jpobu. HaxokaeHne 4acTH [eyioro U 1ejoro Io
€ro 4acTH.

Hecsitmunast 3anucek gpoOeii. IlpencraBienne aecaTHYHONW Ipodu
B BHJI€ OOBIKHOBEHHOMH. 1300paxkeHne IecsITUIHBIX Ipo0ei TouKkaMu
Ha 9UCJIOBOI mpsimoii. CpaBHEHHE OECATUYHBIX JPOOCH.

Apudpmernyeckue  ACHCTBHA C  JCCATHYHBIMH  JIPOOSIMU.
OxpyrieHue JecCITUIHBIX JApo0eii.

Pewienue mexcmoguvix 3a0au
Pemnrenne TEKCTOBBIX 3adad  apuUPMETHIECKHM CITOCOOOM.
Pemenne normdeckux 3azad. Perrenne 3amad 1mepebopoM Bcex
BO3MOJXXHBIX BapHUaHTOB. VcClioib30BaHUE IMPU PELICHUU 3ajiay
16



TAOJINIL U CXEM.

Pemienne 3apad, cojiep>Kaniux 3aBHCHMOCTH, CBSI3BIBAOIIIAC
BEJIMYUHBI: CKOPOCTh, BpPEMsl, PACCTOSHHUE; II€HA, KOJHUYECTBO,
CTOUMOCTh. ENWHUIIBI u3MepeHus: Macchl, O00BEMa, IICHBI;
paccTosiHusI, BpeMeHH, CcKopocTu. CBI3b MEXKIy eIUHHUIIAMHA
U3MEPEHUS KaKTOW BEITHIUHEL.

PenreHue OCHOBHBIX 3ajlad Ha APOOU.

IIpencraBinenne JaHHBIX B BUIE TAOIHUIl, CTOJIOYATHIX THUATrPaMM.

Haznaonaa ceomempusn

Harnsgaele npencraBieHns o ¢urypax Ha INIOCKOCTH: TOYKa,
npsimasi, OTpPe30K, JIy4d, Yyroj, JoOMaHas, MHOIOYTOJIbHUK,
OKpPY>KHOCTb, Kpyr. VYroua. Ilpsmoii, octTpselii, Tynou u
Pa3sBEPHYTHIN YIJIBL.

JnuHa oTpe3ka, MeTpuUYecKHe €JWHWULbI AIWUHBL JinHa
JIOMaHOM, NMEepUMETp MHOroyrojiabHuka. M3mepeHue U noctpoeHue
YTJI0BC ITOMOIIBIO TPAHCIOPTHUPA.

Harnsigaele tnipencraBieHuss O (¢urypax Ha IJIOCKOCTH:
MHOTOYTOJIBHUK; NOPsIMOYTOJIBHHUK, KBaJApaT; TPEYTOJIbHUK, O
paBeHCTBE QUTYD.

N306paxxeHne ¢uryp, B TOM UYHCIIE Ha KJIETYaTOil Oymare.
ITocTtpoeHue kOoHUTYpalUi U3 YacTell MPsIMOM, OKPY>KHOCTH Ha
HEIWHOBAaHHOW W KkieTdaToil Oywmare. lcronp30oBaHHME CBOWCTB
CTOPOH U YIJIOB MPSAMOYTOJIBHUKA, KBaJpaTa.

IImomane NpAMOYTOJIFHUKA U MHOTOYTOJIBHHKOB, COCTaBJICHHBIX
U3 TIPSIMOYTOJIBHUKOB, B TOM 4YHcie (QuUryp, n3o0paxEHHBIX Ha
KJeryaTtoi 6ymare. EqHUIIBI M3MEpEHUs TUIOMIAH.

Harnsiiaple mnpejacTaBiieHHsT O IPOCTPAHCTBEHHBIX (Urypax:
NPSAMOYTOJIbHBIN napaJjuieJIeNuIe I, KyO, MHOTIOI'paHHUKH.
MN3o0paxkenne NpocTeHIINX MHOTOTPAHHUKOB. Pa3BEpTkH Kyba m
napasenaenunena. Co3manue Mojeneilt MHOTOTpaHHUKOB (M3 Oymaru,
MIPOBOJIOKH, TUIACTWJIMHA W JP.).

O0BEM HOPAMOYTOJIBLHOTO MNapajuiesienuiena, kKyb6a. Eauauns
n3MepeHus ooréma.

6 kiacc

Hamypanvuvie uucna

Apudmernueckue I€HCTBUSI ¢ MHOTO3HAYHBIMU HaTypaJIbHBIMHU
YHCIaMU. YuciioBble BBIpAKEHUS, HOPs 10K AeNCTBU,
HCIIOJIb30BaHWE CKOOOK. Mcrosib30BaHWe TIpU  BBIYHUCIICHHSIX
MEPEMECTUTEIIBHOIO UM COYETATEIbHOTO CBOWCTB CIIOKEHUS U
YMHOKEHHS, pacnpeeTuTENBHOTO CBONCTBaA YMHOKEHHSI.
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OKpyTJieHHEe HATYyPaAIBHBIX YHUCEI.

JlenmuTenu v KpaTHBIC YWCIIa; HAMOOJIBINUK OOIHN JECITUTEITh U
HanmMeHbIIlee o0Iee KpaTHoe. JIeTMMOCTh CYMMBI U MIPOU3BCIACHUS.
JleneHue ¢ ocTaTKOM.

Hpoou
OOBIKHOBEHHAs! JIpoOb, OCHOBHOE CBOMCTBO APOOH, COKpalieHue

npoOeii. CpaBHeHHE U yHopsiiouynBaHue apooeii. Penienue 3amay Ha
HaXO0JICHUE YaCTH OT IICJIOT'O U I[EJIOTO MO ero 4yactu. J[poGHoe Yuciio
Kak pe3ysbTaT AeneHus. llpencraBieHne AeCATHYHON ApoOU B BHIE
OOBIKHOBEHHOI apoou " BO3MOYKHOCTbH npeacTaBJICHUS
OOBIKHOBCHHOU NIpoOW B BHUJC HCCATHYHOW. JlecsTuunbie ApodU u
MeTpHuYecKas cuctemMa Mep. ApudMeTHICSCKHUES SHCTBUS U YUCIIOBBIC
BBIPAXKCHUSI C OOBIKHOBEHHBIMHU U JACCSITHYHBIMU JIPOOSIMHU.

OtHomrenne. Jlenenwe B JaHHOM OTHOIIEHWH. MacmrTao,
nponopuusi. IlpuMeHeHne nponopuyii Npyu peLICHUU 3aaa4.

ITousitTue mnpouieHTa. BpIumcieHue MPOIEHTa OT BEIWYUHBI U
BEJIUYHUHBI O €€ MpOLeHTY. BhIpakeHue MPOIEHTOB ACCITUYHBIMHU
npoOsimu. PemieHne 3amad Ha MPONCHTH. BRIpakeHWE OTHOIICHUS
BE€JIUYHUH B ONPOLIEHTaX.

Ilonosicumenvuvie u ompuyamebHvle YUCIA

ITonoxurensHble U OTpULIaTENbHBbIE uncia. Llensie uncia. Moaynb
4yuciia, TeOoMEeTpUYecKasl HHTepOpeTraudss MOIYJsl  4YHucia.
H300pakeHne dYWCE] Ha KOOPIAWHATHON TmpsiMoii. YHCIOBBIC
npoMmexxyTku. CpaBHeHHE dYHucel. ApHPMETHUYESCKUE HECHUCTBUS C
NOJIOKUTEJIBHBIMH U OTPULATEJIbHBIMU YHCIaMHU.

ITpssimoyronabHast cucreMa  KOOpAMHAT Ha  MJIOCKOCTH.
KoopauHatel TOYKH Ha IUIOCKOCTH, aOciucca W OpAudHarTa.
IToctpoenne Touek 1 GUTYp Ha KOOPAUHATHOU TIITOCKOCTH.

Bykeennvle eviparicenus

IIpumenenue OyKkB [JIs1 3aIUCH MaTEMAaTHYECKUX BBIPAXKEHUU U
npennoxeHnii. CBolicTBa apupmMeTndecKknx AeHcTBUN. BykBeHHBIC
BBIDA)KE€HUSI M 4YHCJIOBBIE IIOJACTAHOBKH. ByKBeHHBIE paBEHCTBA,
HaxOXXJCHUE HEW3BECTHOTO KOMMOHeHTa. Popmyibl; (GopMybl
mepuMeTpa ¥ IUIOIIagW NPsSAMOYTOJBHHKA, KBajgpaTa, oO0BEMa
rnapajuiesernuiie/ia u Kyoa.

Pewienue mexcmoewvix 3aoau
PemeHnue TeKCTOBBIX 3amad apu@METHYESCKHUM CIHOCOOOM.
Pemrenue normueckwx 3anad. Pemrenue 3agad mepeOoOpoM Bcex
BO3MO>XHBIX BapUAHTOB.
Pemenne 3anmad, coaeprkamiuxX 3aBHCHMOCTH, CBSI3BIBAIOIIUX
BEJIMUUHBI: CKOPOCTb, BpEMsl, pPacCTOSIHHE; L€Ha, KOJHUYECTBO,
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CTOUMOCTB; IIPOU3BOAUTECIBHOCTE, BpeMsl, 006EM padoThl. EnmnHNIIEI
U3MEPEHUsI: MAaCChl, CTOUMOCTH; PACCTOSIHUSI, BDEMEHHU, CKOPOCTH.
CBs3b MEXKIY SOAUHUIIAMHA U3MEPCHUS Ka)KI0i BEIIMIUHBI.

Pemenue 3ajad, CBSI3aHHBIX c OTHOIIEHUEM,
MIPOTIOPIIHOHATBHOCTBIO BEJIMYUH, MIPOLICHTaAMU; peureHue
OCHOBHBIX 33a7a4 Ha APOOHUU MPOILICHTEHI.

Onenka u OPUKHUIKA, OKpYyTJICHHUE pe3yabTara.

CocraBJiicHUE 6yKBeHHLIX BI)Ipa)KeHI/Iﬁ 10 YCJIOBHUIO 3a1a4u.

HpeI[CTaB.]'IeHI/Ie JaHHBIX C IIOMOIIBIO Ta6J'II/II_[ n aguarpamm.
Crosbuareie AuarpaMMbl. YTCHHUC U MOCTPOCHHUC. YrteHue KPYTrOBbIX
AruarpaMm.

Haznaonaa zeomempusn

Harnsinaele npeacraBiieHuss 0 ¢GuUrypax Ha INIOCKOCTH: TOYKa,
npsimasi, OTpe30K, JIyd, Yyrojl, JOMaHas, MHOTIOYTOJbHUK,
9eTBIPEXYTONBHUK, TPEYTOJIbHUK, OKPY>KHOCTB, KPYT.

BzanMHoOe pacnosio)keHue JByX NOpsIMBIX Ha IUIOCKOCTH,
napajuieabHbIC IPSIMBIE, TIEPIICHANKYISIpHBIC TpsiMbIe. MI3MepeHnne
PACCTOSIHUM: MEXXy ABYMS TOUYKAMH, OT TOUKHU 10 OPSIMOM; JUIMHA
MapuipyTa Ha KBaJpaTHOM CETKeE.

HN3MepeHue W MOCTPOSHHUE YIJOB C MOMOUIBIO TPAaHCIOPTHUPA.

Bunsr TPEYTOJIbHUKOB: OCTPOYTOJILHBIH, OpsIMOYTOJIbHBIM,
TYyHOYIOJIBHBIH; paBHOOEIPEHHBIIA, PaBHOCTOPOHHMUIA.
YeThIpEXYTONbHUK, IIPUMEPDI 4eThIPEXYTOJIbHUKOB.

IIpssMOyTONIBHUK, KBaJpaT: HWCHOJB30BAHUE CBOWCTB CTOPOH,
yrioB, auaroHaneil. HMz3obOpakeHme reomeTpuiyeckux QGuryp Ha
HEJIMHOBAaHHOW OyMmare ¢ HCIIOJIb30BAaHUEM IUPKYJIs, JIMHEHKH,
yroJibHuKa, Tpancnoprupa. [locrpoenus Ha KjieTyaTol Oymare.

Ilepumerp w™MHOroyrosibpHuka. IloHsitue 1ulomEanu GUrypsbl;
€AWHUIIBI W3MepeHusl Iuiomanu. llpuommkéHnHoe wu3MepeHue
mIomanu ¢uryp, B TOM UYHCJIE Ha KBaJApaTHOM CeTKe.
[MpubnmxEHHOE N3MEPEHHE NIJIMHBI OKPYKHOCTH, TJIOMIAJIN KpyTa.

CumMeTpus: [eHTpajibHasl, OceBasi U 3epKajlbHAsT CUMMETPHH.
TTocTpoeHue CUMMETPHUYHBIX (QUTYD.

HarnsiiHple mpejacTaBiieHHss O IPOCTPAHCTBEHHBIX (Urypax:
napajuiejienumes], Kyo, npusMa, NMUpamMuaa, KOHYC, IUIHHJID, IIap
n cdepa. HzoO6paxeHne npocTpaHCTBEHHBIX ¢uryp. Ilpumepsl
pa3BEPTOK MHOTOTPAaHHHUKOB, UMJIMHApa U KkoHyca. Co3naHue
MoJeJIed IPOCTPaHCTBEHHBIX ¢uryp (u3 Oymaru, TIpOBOJIOKH,
IUTACTHUIJIMHA U JP.).

ITousitTne o006bBEMa; enuHUNBI u3MepeHUss o0BéMa. OOBEM
MPSIMOY OJIBHOT'O Hapaiesienuieia, Kyoa.
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TJTAHAPYEMBIE ~ TIPEIMETHBIE ~ PE3YJIETATEI ~ OCBOEHMSI
IIPUMEPHOM PABOYEM ITPOTPAMMBI KYPCA (II0 TOJIAM
OBYYEHMUS)

OcBoenue yuebHOro kypca «Maremarnka» B 5—6 Kitaccax
OCHOBHO HIKOJBI JOJPKHO O0ecneuynBaTh JOCTHKEHHUE CIIEAYIOIINX
MpeIMETHBIX 00pa30BaTENIbHBIX PE3yJIbTATOB!

5 xiacc

Yucna u eviuucnenus

— ITornMaTh U MPaBUIILHO YHOTPEOIISITH TEPMHUHBI, CBSI3AHHBIC C
HaTypaJbHBIMHA YHUCJIaMU, OOBIKHOBEHHBIMH M JAECATUUYHBIMHU IPOOSIMH.

— CpaBHUBATh M  YHOOpPSAJOYMBATH  HaTypaJbHBIE  YHCIA,
CpaBHUBATHB IIPOCTEHIIINX CIIydasX OOBIKHOBEHHBIE IPOOH, ECATUUHBIC
poou.

— COOTHOCHUTH TOYKY HAa KOOPAWHATHOM (YHCIIOBOIT) MpsIMOi C
COOTBETCTBYIOIIMM €M YHCIOM M H300pakaTh HaTypaJbHBIC YHCIIA
TOYKaAMH Ha KOOPJAMHATHON (YHUCIIOBOI) MPSIMOIi.

— BemonasaTe apudmeTHdecKkue ACUCTBHS C HATypPaIbHBIMHU
YHUCIIaMU, C OOBIKHOBEHHBIMH APOOSIMH B MPOCTECHINIHUX CIIydasiX.

— BEITOTHATE IPOBEPKY, NPUKHUIKY PE3yIbTaTa BEIUHCICHUN.

— OKpyriaTh HaTypalbHBIC YHCIIA.

Pewienue mexcmoswvix 3aoau

—  Pemarp TekcToBBIC 3amadyu apuPMETHUYECKHUM CIIOCOOOM H C
MOMOIIBI0O OPraHM30BAHHOTO KOHEYHOTO Iepedopa BCEX BO3MOXKHBIX
BapHUaHTOB.

—  Pemrath 3amaumn, cojeprkamiue 3aBUCHUMOCTH, CBSI3BIBAIOIIHUE
BEIUYUHBI: CKOPOCTh, BpEMs, PACCTOSHHE; IIeHa, KOJMNYECTBO,
CTOUMOCTb.

— Hcnonp3oBaTh KpaTKue 3armcu, CXEMBl, TaOJUIIBI,
0003HaYeHHS MIPHU PEIICHUHU 3aaad.

—  Tlomp30oBaThCsi OCHOBHBIMH CIHHUIIAMH W3MCEPCHHS: IICHBI,
MAacCChl; PACCTOSIHUS, BPEMEHH, CKOPOCTH; BBIPAXXaTh OJHH CIHUHUIIBI
BEJIMUYUHBI Yepe3 ApyTHe.

— W3BnekaTtb, aHaIu3WpoOBaTh, OIEHUBATH  HWHQOPMAIIHIO,
Ope/iCTaBIieHHYIl0 B Taljwile, Ha  CTOJOYaTOW  Jaumarpamme,
HHTEPIIPETUPOBATh NPEIACTABICHHBIC JTaHHBIC, UCIIOJIb30BaTh JTaHHBIC
Opu penieHnu 3ajad.

Haznaonaa zeomempus
—  Tlomp30BaThCs TEOMETPHUUSCKUMU TTOHSITUSMU: TOYKA, MpsiMasi,
OTPE30K, JIy4Y, YyroJ, MHOTOYTOJILHUK, OKPY>KHOCTh, KPYT.
—  IIpuBoauths npuMepsl OOBEKTOB OKPYIKAOIICTO MUPA,
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HMEIMX (POopMy M3yUEHHBIX I'€OMETPUUYECKUX (GUryp.

—  Hcnonp3oBaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIAMH:
BEpIIMHA CTOPOHA; C MHOT'OYT'OJIbHUKAMU: YI'OJI, BEpPILINHA, CTOPOHA,
IHaroHallb; C OKPY>KHOCTBIO: paguyc, JuameTp, HeHTP.

—  MHzoOpaxkatp wW3y4YeHHBIE TE€OMETpHYECKHE (UTYpHl Ha
HEJIMHOBAaHHOM M KJeT4aTol OyMare ¢ MOMOIIBIO IUPKYJIS U JIMHEUKH.

—  HaxoauTtp JJIMHBI OTPE3KOB HEMMOCPEACTBEHHBIM U3MEPEHUEM C
IMOMOIIBIO JIMHEHKH, CTPOUTH OTPE3KH 3aJaHHOW [UIMHBI; CTPOUTH
OKPY>KHOCTB 3aIaHHOTO pajuyca.

—  Hcnonp3oBaTh CBOWCTBa CTOPOH M YIJIOB MPSIMOYTOJILHUKA,
KBaJipaTa JJIsl UX ITOCTPOCHHUSI, BBIYUCICHUSI IUIOIAAN U IIEpUMETpA.

—  BpruucasaTh nepuMeTp M IJI0Maabk KBaapaTa, IpsIMOYTOJIbHHKA,
¢buryp, cocTaBJICHHBIX H3 HPSMOYTIOJBHHUKOB, B TOM 4YHCIE (GHUTYD,
n300pakEHHBIX Ha KJIeT4yaToil Oymare.

— ITonp30BaThCs OCHOBHBIMH MCTPUICCKUMHU cIUHHNIaMu
UBMEPCHUA MJINMHBI, IJIOIIaau; BbIpaXxaTb OJHU C€AWHHUIIBI BCIIMYMWHDBI
yepes Apyrue.

—  Pacmno3naBatb rapaJjuieJeuIies, Ky0, HCIIOJIB30BaTh
TEPMHUHOJIOTHIO: BEplLIMHA, peOpo TpaHb, HU3MEPEHHUs; HAXOJUTh
U3MEpeHUs Napajuleienumnesna, Kyoa.

—  Bpruucmate 00béM Ky0a, napajuielienunelna no 3aJaHHBIM
U3MEPCHUSM, [OJIB30BaThCS SAUHULIAMH HU3MEPEHUs 00BbEMa.

— Pemath HecJOXXHBIE 3aJa4yd Ha W3MEpPEHHE IE€OMETPHYECKHUX
BCJIMYUH B MPAKTHUYCCKUX CUTYyalUAX.

6 kimace

Yucna u eviuucnenus

— 3HaTh W TOHHUMATh TEPMHUHBI, CBSI3aHHBIE C pPa3IUYHBIMH
BUAAMH 4YHCEJI M cHoco0aMH HUX 3aIlllCH, IepexXoauTh (eciau 3TO
BO3MOYXHO) OT OJHOU (pOPMBI 3aIMCH YHCIa K IPYTOH.

—  CpaBHHBaTH U yIOPSIOYUBATH LIEJIbIE YUCIIAa, OOBIKHOBEHHBIE U
JIeCSITUHYHBIE IpOOH, CPAaBHUBATH YHUCIIA OJTHOTO M PAa3HBIX 3HAKOB.

—  BrpmoaHsTh, coueTas YCTHBIE ¢ TIHCBMEHHBIE TPHUEMBI,
apudMeTHUECKHE NEHCTBUS C HATYPAJIbHBIMH W MEIBIMU YHCIIAMH,
OOBIKHOBEHHBIMU M JECATUYHBIMHU JPOOSIMH, ITOJIOKHUTEIBHBIMH U
OTPULIATENBHBIMU YHUCIAMHU.

—  BpruncnsaTe 3HAaYEHHWSA YHCIOBBIX BBIPAXXECHHUN, BBIMOIHATH
OPpUKUAKY W  OLIEHKY  pe3yJibTaTa BBIUHCICHUIH;,  BBIIIOJHSITH
npeoOpa3oBaHUsI YHUCIOBBIX BBIPAXXEHWH HAa OCHOBE CBOICTB
apudmMeTHIecKnx JeHCTBUM.

— COOTHOCUTH TOUKY Ha KOOPJIUHATHOU TIPSIMOIi C
COOTBETCTBYIOIIMM €H YUCIIOM M N300pakaTh YHUCJIa TOYKAMH Ha
KOOPAUHATHOI NpsIMOM, HAXOAUTH MOAYJIb YMUCIA.
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—  CoOOTHOCUTH TOYKH B IPSIMOYTOJIBHOH CHCTEME KOOPIAHHAT C
KOOpJAWHATAMU 3TOU TOUKH.

— OKpyrJIsATh IENble YHCJIa U JICCATUYHBIC APOOU, HAXOIHUTh
OPUOTHKCHUST YUCEIT.

Yucnoevie u OyKeeHHble GbIPANCEHUSA

— ITonuMaTh W yHmoOTpPEOJISAITH TSPMHUHBI, CBSI3aHHBIC C 3aIHUCHIO
CTEeNeHH YHMCJa, HAXOAUTh KBaJpaT U KyO dmcia, BEIYUCIATh 3HAUCHUS
YHCJIOBBIX BBIPAXEHUH, COJIEpKAIUX CTEIEHU.

— Ilonp30BaTbcsl  mpU3HAKaMHU  JEJIUMOCTH, PaCKJIaJAbIBaTh
HaTypaJbHbIC YHCJIa HA HPOCThIE MHOKUTEIH.

— ITomp30BaThest MacmITaboM, COCTaBIISITH  IPOIMOPHUH U
OTHONICHUS.

— Hcmonp30BaTh OYKBBI JJISI OOO3HAYCHUS YHUCEI OPH 3aIlACH
MaTEeMaTHUYECKUX BBIPAKEHUN, COCTABISITh OYKBEHHBIE BBIPAXKCHUS U
(opMyIibl, HAXOAUTH 3HAYCHUST OYKBEHHBIX BBIPAKCHUM, OCYIICCTBIISS
HEOOXOIUMBIC TTOJCTAHOBKH H IIPEOOpa30OBaHHUS.

— Haxoauth HEUM3BECTHBIM KOMIIOHEHT PaBEHCTBA.

Peutenue mexcmoswvix 3aoau

—  Pemarp MHOTOmAroBbsle TEKCTOBBIC 337a9l apHU(PMETHICCKUM
cnocoboM.

—  Pemarts 3a7a4y, CBsI3aHHBIC c OTHOIIICHUEM,
OPONOPIIMOHAIBHOCTBIO  BEJIIMYHH, IIPOLIEHTAMH; pemaTrbk TpHU
OCHOBHBIE 3a/1a4¥ Ha JPOOU U MPOIECHTHI.

—  Pemarp 3amaum, conepikamue 3aBUCHUMOCTH, CBSI3BIBAIOIINE
BEIWYUHBI: CKOPOCTh, BpEMs, PACCTOSIHHE, I[€Ha, KOJHNYEeCTBO,
CTOMMOCTb; IIPONU3BOIUTEIILHOCTh, BpeMsi, 00bEMa paboThl, UCTIOJIB3Y s
apudmMeTnyeckue JEeHCTBHUS, OIEHKY, NPUKHUIKY; I1O0JIb30BaTHCS
€IMHUIIAMHU U3MEPEHUS COOTBETCTBYIOIINX BEJINYNH.

—  CocraBiisiTb OyKBEHHbBIE BBIPAYKEHHUSI 110 YCIOBHUIO 3aJ1a4H.

—  U3Bnekare uHOpManuUio, NMpeACTaBICHHYIO B Ta0iuax, Ha
JIMHEUHOH, cTooyaToi WU KpYroBoi auarpaMmmax,
UHTEPHPETUPOBATh NPEACTABICHHBIEC JaHHbIC; UCIOJIb30BaTh JTaHHbIC
IpU PEIICHUN 3a/7a4.

— IIpencraBisiTe HHPOPMAIUIO C TTOMOIIBIO TAOINI, TUHEHHON 1
CTOJIOYATON JAuarpamMm.

Haznaonaa zeomempus
—  IlpwBomute mnpuMepbl OOBEKTOB OKpPYKAIOIIEro MHpa,
uMeromuXx  (GopMy  H3YYCHHBIX TI'€OMETPHYECKHX IUIOCKUX U
OPOCTPAHCTBEHHBIX (UTYP, TPUMEPHl PaBHBIX W CHMMETPUYHBIX
puryp.
—  H3oOpaxxaTh ¢ HOMOMLIBIO MUPKYJIS, TMHCUKU, TPAHCIIOPTHUPA HA
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HEJIMHOBAaHHON W  KJeT4aToil  Oymare  HW3ydeHHBIE  INIOCKHE
reoMeTpuyeckue pUrypsl U KOHQUrypamumu, CAMMETPHUYHbIE (QUTYPBI.

—  Ilomp30BaThCsl TEOMETPUUECKHUMH TMOHSTHSAMH: PaBEHCTBO
¢uryp, cuMMeTpHs; HCHOIB30BATh TEPMHHOJOTHIO, CBSI3aHHYIO C
CUMMETPHUENH: OCh CHMMETPHUH, LIEHTP CUMMETPHH.

—  HaxoauTe BeIWYHUHBI YIJIOB H3MEPEHHUEM C IOMOIIBIO
TpPaHCIOPTHUPA, CTPOUTH YTJIbI 3aJaHHON BEJIMUUHBI, IOJIb30BaTHCS MPHU
pelIeHny 3a1a4 IpaJayCHONW MEepoil yIriaoB; pacro3HaBaThk Ha YepTekax
OCTpPBIH, NPAMOU, pa3BEPHYTHIA U TYNOU YTIJIbI.

—  BepluncnsaTte UIMHY JIOMaHOM, HNEpUMETP MHOTIOYTrOJbHHKA,
MOJI30BAaThCS E€AUHULIAMU HW3MEPEHUs JJIUHBI, BBIpa)kaTb OJHU
€IMHULIBI U3MEPEHUS JIINHBI Yepe3 ApyTHe.

—  HaxoauTsk, ucnoyib3yst 4epTEKHBIC HHCTPYMEHTHI, PACCTOSHUA:
MEXJy JIBYMsI TOYKaMH, OT TOYKHM [0 MpsMOH, AIWHY IyTH Ha
KBAaJIpaTHOM CETKE.

— Beraucisats TUIOIIATh ¢duryp, COCTaBJICHHBIX nu3
MIPSIMOYTOJILHUKOB, HCIOJIb30BaTh pa3OMEHNE Ha MHPSIMOYTOJIbHHUKH,
Ha paBHble QUIYpHI, JOCTpPaWBaHHUE JO MPSIMOYTOJIbHHUKA;
NOJb30BAaThCSI OCHOBHBIMH €IWHUIIAMH U3MEPEHHS IUIOIIAIH;
BBIpaKaTh OJTHU €AUHHUIBI U3MEPCHUS IJIOLIAAN Yepe3 ApyTHe.

— Pacmio3HaBaTh Ha MOJIENISIX U U300PAKESHUIAX TUPAMUY, KOHYC,
LUJIMHJIP, HCIIOJB30BaTh TEPMHHOJIOTHIO: BepllInHA, pedpo, TpaHb,
OCHOBaHUE, pPa3BEPTKA.

—  MHzoOpaxaTte Ha KIeT4YaTOW OymMare MpPsSMOYTOJbLHBIN
rapauieIIeIuIIe .

— Brruncnsate 06bEM NpAMOYTOJIBHOTO Tapaiienenumena, kyoa,
[10JIb30BaThCsI OCHOBHBIMU €JIMHULIAMHU U3MEpEeHUsi 00bEMa; BbI

— Pemaths HeciioXKHBIE 3a/1a4M HA HAXOXXJIEHHE I'€OMETPHISCKUX
BEJIMYMH B MPAKTHYECKUX CHTYaIHSIX.
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TEMATUYECKOE ITIJIAHUPOBAHUE YYEBHOI'O KYPCA (IIO T'OJAM OBYYEHNA)
5 knacc (He menee 170 u)

Ha3Banue pasnena
(TemMbl) Kypca (4HMcI0

OcHOBHOe coaep:kaHue

OcHoBHBIE BH/bI 1eATEIbHOCTH 00y4AOUINXCS

4acoB)
Harypanbnble uncia.
JlelicTBust c
HATYPAJbHBIMU
qucIaMi
(43 v)

JlecsiTuaHasi cCHCTeMa CUUCIICHUSI.
Psin HATYPaIbHBIX qHCelT.
Harypanpusiii  psin. Yucmoo 0.

HarypanbHble qucia Ha
KOOPJAMHATHON OpsIMOM.
CpaBHeHue, OKpYTJICHHUE
HaTypaJIbHBIX YHCEIL.

Apudmernueckne OeHCTBUS C
HAaTypaJIbHBIMHA YHCIIaMU.

CBo¥icTBa HYJISI MPU CIOXKEHUH U
YMHOXXEHHUH, CBOWCTBA EIMHHUIBI

npu YMHOKCHUH.
ITepemecTutensHoe u
codyeTaTeabHOE CBOMCTBa
CIIOSKCHUS 17§ YMHOXEHUS,
pacnpeaenuTebHOe CBOWCTBO
YMHOXCHHUS.

Jlemutenn W KpaTHBIE 4YHCIIA,
paznoxxeHue qucia Ha
MHOXUTEJH. J[eJIeHne ¢ OCTaTKOM.
IIpocTele ™ cocTaBHBIE YHCIIA.

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

HN306paxkaTs KOOpPAMHATHYIO MPSIMYIO, OTMeYaTh
yycia TOYKAMM Ha KOOPAWHATHOW  IIPsIMOM,
HAXO/JAUTh KOOPAWHATHI TOUKH.

HccnenoBarh cBOCTBAa HATYPaIbHOTO psifa, unces 0
u 1 Opu CIOKEHUU U YMHOKEHHHU.

Hcnonn30BaTh NMPaBUIIO OKPYIJICHUS HATypalbHBIX
YHhCell.

BeinoaHaTh apudgMeTHyecKHne JaelcTBHUA c
HATypaJbHBIMU YHCJIAMH, BBIYHCIATH 3HAYCHUS
YHCJIOBBIX BEIPAXKEHUNH CO CKOOKaMU M 0e3 CKOOOK.
3anuceIBaTh IPOU3BEACHNE B BUE CTEIICHH, YUTATH
CTEICHH, HCIOJIL30BAaTh TEPMHHOJIOTHIO
(ocHOBaHMe, TOKa3aTeb), BBIYHCIASITH 3HAYEHHS
cTeneHel.

BuINOIHATH, TPUKHAKY ¥ OUEHKY 3Ha4YeHUH
YUCJIOBBIX BBIPQKEHHUI, MpeaiaraTb U NMPHUMEHSITh
NpHEMBI IPOBEPKHU BBIYHCICHUM.

Hcnonp30BaTh NPH BHIYUCIECHHAX ITEPEMECTUTEIEHOE
W COYeTaTeJIbHOE CBOWCTBA CIOXKECHHSI M YMHOXEHHS,
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IIpusnaku neaumoctH Ha 2, 5, 10,
3,9.

Crenens c
[MOKa3aTeleM.

HaTypaJIbHBIM

YucnoBbIe BBIPAXXEHUS; MOPSIIOK
IICUCTBUM.

Permrenne TEKCTOBBIX 3a7a4 HA BCE
apudmeTnueckue necTBUs, HA
JBIDKEHHUE U TTIOKYIIKH

pacrpenenuTenbHoe CBOICTBO YMHOKCHHSI;
dopmyaupoBaTte H NPHUMEHSAThH NpaBUIa
peoOpa3oBaHUsl YHCIIOBBIX BBIPAKCHHII Ha OCHOBE
CBOMCTB apH(pMETHIECKUX ISHCTBUH.

Hccaenosarnb YHCJIOBBIC 3aKOHOMEPHOCTH,
BbIABUTaTh " 000CHOBBIBATH THINOTe3bl,
¢hopmyauposath 0000LIeHNs1 W BBIBOABI  TIO
pe3ynbpTaTam MPOBEIEHHOTO HCCIIeIOBaHUS.
®opMyIHPOBAaTL  ONpeAeeHus  JEIUTeNns U
KpPaTHOro, Ha3blBaTh JCIWUTEIN U KpaTHbIE 4YHUCIA;
pacno3sHaBaTbh IIPOCThIE U COCTaBHbIC 4YHUCIA;
¢opmynupoBaTh " npuMe-siTh NPU3HAKH
nenuMoctH Ha 2, 3, 5, 9, 10; npuMeHSATH aJIrOPpUTM
pa3joKEHUs 4uciia Ha HOPOCTble  MHOXKHUTEIU;
HAXOJMThb OCTATKU OT JEJICHUS U HEMOJHOE YAaCTHOE.
Pacno3naBarthb HCTHHHEIC 51 JIO>KHBIC
BBICKA3bIBAHUS O HATYPAIbHBIX YUCIIAX, IPUBOJAUTH
npuMepbl u KOHTPIIPUMEDHI, CTPOUTH
BBbICKA3BIBAHUSI W OTPHIAHUS BBICKA3BIBAaHUH O
CBOHCTBaxX HATYPaJIbHBIX YHCEI.

KoncTpynpoBaTh MaTeMaTH4YeCKHe MpPeIT0KeHHS C
MOMOINIBIO CBSI30K «U», «UIIM», «ECIH..., TO...».
Pemars,  TekcTOBBIE 3amauM  apU(PMETHUSCKUM
CIIOCOOOM, MCMOJb30BATh 3aBHCHMOCTH  MEXIy
BEIMYHMHAMH (CKOPOCTB, BpPEMsI, PacCTOSHUE; IIeHa,
KOJIMYECTBO, CTOMMOCTB U JIP.): AHAJIU3HPOBATH U
OCMBICIMBATH TEKCT 3a1add, nepedopmynpoBaTh
yCIIOBHE, U3BJeKaTh HEeoOXOAWMEBIE  JaHHBIE,
YCTaHABJAUBATL 3aBUCHUMOCTH MEXAY BEJIWNYUHAMMU,
CTPOUTH JOTMYECKYIO LIETIOYKY PACCYXISHUN.
MopenupoBaTh X0/ pelIeHHus 3aJa4d C MOMOIIBIO
pHUCYHKA, CXEMBI, TaOINIIbI.
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IIpuBoauThL, pa3déuparTb, OLEHUBATH Pa3IUYHBIC
pelIeHus, 3alIUCH PEIIeHNH TeKCTOBBIX 3a7ad.
Kpurnueckn ouneHuBaThb IIOIYyYCHHBIH pe3yibTar,
OCYLIECTBJAThL CaMOKOHTPOJIb, IIPOBEPsiA OTBET Ha
COOTBETCTBHE YCJIOBHUIO, HAXOAUTH OIIHOKH.
Pemate 3amaum ¢ mnomompblo Iepedopa  Bcex
BO3MOYKHBIXBAPUAHTOB.

3HAKOMHUTHCSI ¢ HCTOPHeEi pa3BUTHs apuPMETHKH

Harasianas reomerpusi.
Jlunuu Ha niockoctu (12
1)

Touka, npsimasi, OTpPE30K, JIy4d.
Jlomanasi. W3mepeHue AJIMHBL
OTpe3Ka, METPUUYECKHUE €IMHULIBI
n3Mepenust AuHbl. OKPy>KHOCTHH

KpyT.

ITpakTryeckas pabota
«ITocTpoenue y30pa u3
OKPY>XHOCTEM».

VYrou. IIpsimoli, ocTpslii, Tynoil u
pa3BEpHyTHIN yribl. M3mepeHue
YTJIIOB.

IIpakTnueckas padora
«IlocTpoeHue yrios

Pacno3naBarhb Ha uepTexKax, puCyHKax, OnmucbIBaTh,
HUCIIOJIB3YysT TEPMHHOJIOTUIO, U n306pamaTb C

MOMOIINBIO UYEePTEKHBIX HUHCTPYMEHTOB: TOUKY,
OpsIMyI0,  OTPE30K, Jyd, yroi, JIOMaHyIo,
OKPY>KHOCTb.

Pacno3naBaTb, NPUBOAUTHL NPHMepPBI OOBEKTOB

peaspHOrO MHpa, HMEIMHUX (HOpMy H3yUSHHBIX
¢uryp, oneHUBaTh UX JUHEHHBIC pa3MepHI.
Hcnmoap3oBaTe JIMHEHKY W TPaHCIOPTHP Kak
HHCTPYMEHTBI IS IIOCTPOSHHUS M HU3MEPCHUS:
U3MepsATh JJINHY OTpe3Ka, BEIMUNHY yTIa; CTPOUTH
OTPE30K 3aJaHHOU JUTMHBI, yTOJI, 3aJaHHON BEINYHHBI,
OTKJIAABIBATH IUPKYJIEM pPaHBIE OTPE3KH, CTPOUTH
OKPY>XHOCTH  3aJjaHHOTO panmyca. H3o0paxkaThb
KOH(PUTYpallMi TEOMETPUUICCKUX (PUTYp M30TPE3KOB,
OKpPY’KHOCTEH, HuX dYacTe Ha HEJIWHOBAHHOW U
KieTdaTod Oymare; mpeajaraTb, ONHCBIBATHL H
00CyKIaTh CMNOCOOBI, AJITOPUTMBbI TTOCTPOCHUS.
Pacno3HaBaTh M M300pakaTh Ha HEJIMHOBAHHOW U
KJIeTyaToil Oymare TIpsSMOM, OCTpBIH, TYIOi,
Pa3BEPHYTHINYTIIEI;, CPABHUBATH YTJIBL.
BBIYHCJISITH [UIMHBI OTPE3KOB, JIOMAaHbIX.
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IoHUMATh M HCIOJIb30BATH NPU PELICHUU 33124
3aBHCUMOCTH MCXK/y CIMHULIAMHA METPUYCCKON CHCTEMBbI
Mep; 3HAKOMHUTBCSI C HEMETPHUSCKIMHU CHCTEMaMH Mep;
BBIPAkKATh [UIMHY B Pa3IHYHBIX SAMHULIAX H3MEPCHHUS.
UccnenoBats GUTypsl U KOHGUTYPALMH, UCTIONB3YSI
urdpoBbIe pecypchl

OO0ObIKHOBEHHbIE
apoou

(48 u

Jpo06s. ITpaBunbHEBIE u
HETPaBUJIbHBIC npo6u.
OCHOBHOE CBOWCTBO  ApoOH.
CpaBHeHHE IpoOCit.

Cnoxenue u BBIYUTAHUEC
OOBIKHOBEHHBIX Ipobeit.
CmemanHas ApoOb. YMHOXKEHHUE
u neneHue  OOBIKHOBEHHBIX
npobeii; B3aUMHO-00OpaTHBIC
apoou.

Pemnrenne  TeKCTOBBIX  3ajad,
conepxamux apoou. OCHOBHEBIS
3a7add Ha OpoOu.

ITpumenenne OyKB AJIsI 3aITUCH
MaTeMaTUIEeCKUX BBIPpAKECHUH
UIPEIIOKESHUN

MoaeaupoBatb B rpadHUYecKO, MOpeIMETHON
dopme, c momOmBIO KOMIBIOTEpAa IIOHSITHUS U
CBOICTBa, CBsI3aHHBIC C OOBIKHOBCHHOW IPOOBIO.
YuTaTh ¥ 3alMCHIBATH, CPABHUBATH OOBIKHOBEHHBIC
IpoOH, mpeIaraTh, 060CHOBBLIBATH H 00CYKIATh CIIOCO
ObI yIOpPSIAOYMBAHUS IPOOC.

HN306pakaTe OOBIKHOBEHHBIC JpOOM TOYKaMHU Ha
KOOPJIWHATHOM MPSIMOIi; HCIO0JIB30BaTh
KOOPIWHATHYIO IPSMYIO JUJIsI CPaBHEHUS ApOOeii.
@opMyJMPOBATh, 3aMHCHIBATHL € TMOMOIIbI0 OYyKB
OCHOBHOE CBOICTBO OOBIKHOBEHHO npobu;
HCIOJIb30BATh OCHOBHOE CBOWCTBO Jpo0Om s
COKpamieHus Apodeil u mpuBeneHus ApPoOH K HOBOMY
3HaMEHaTeNIo.

IIpencraBasiTb CMEIIAaHHYIO JApoOb B BHUIE
HETMPAaBWIBHON M BBIAEISITH LIEIYI0 YacTh YHCIa W3
HEMpaBUJIBHOU Ipoou.

BoIinoaHsaTs apupmeTnyecKue neiicTBus c
OOBIKHOBEHHBIMU OpOOSIMH; NPHMEHATH CBOiiCTBa
apudMeTHUEeCKUX ACHCTBHI Ui  palMOHATH3AIUA
BBIYHCIICHUH.

BbINOJIHAT, NPUKHAKY W OIEHKY pe3yJjibTraTta
BBIUMCIICHNH; MpeAIaraTb W MNPHMEHSATh HNPHEMBI
TPOBEPKH BHIUUCICHUHN.
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IIpoBoauTh MCCIeI0BAHUS CBOICTB IpOo0Eii, onupasich
Ha 4YHCJIOBBIE SKCHEPUMEHTHI (B TOM YHCIE C
IIOMOIIBIO KOMIIBIOTEPA).

Pacno3naBaTh UCTUHHBIC U JIOXKHBIC BBICKA3bIBAHUS
0 IIpo0siX, MPUBOAUTHL NMPHMePbI U KOHTPIPHUMEPHI,
CTPOUTH BbICKA3bIBAHUSI u OTpULIAHUS
BBICKa3bIBaHUIL.

PemiaTh TEKCTOBBIC 3a7ja4H, COJIEPIKAIINE TIPOOHBIS
JIaHHbIC, U 3a/1a4d Ha HAXOXKJACHHE YacTH LEJIOr0 U
[IEJIOTO 10 €r0 4YacTH; BBISBJATH HX CXOJACTBA M
paziauyus.

MopenupoBaTh X0 PELICHUS 3aJla4d C [IOMOILBIO
pHUCYHKa, CXEMBbI, TaOJINIIBI.

IIpuBoauTh, pa3déupaTh, OLEHUBATH PA3ITHIHBIC
pelleHUs, 3allUCU PELICHUN TEeKCTOBBIX 3ajad.
Kpurnueckn ouneHumBaTh IIOJIYyYCHHBIM pe3yibTar,
OCYIIECTBIISITH CAMOKOHTPOIIb, IPOBEPSIsI OTBET Ha
COOTBETCTBHE YCJIOBHUIO, HAXOAUTH OIIHOKH.

3HAKOMHUTHCSI ¢ HCTOPHeEi pa3BUTHS apHUPMETHKN

Harasanas
reoMeTpus.
MHOroyrojbHUKH
(10 u)

MHOroyrojabHHUKHU.
YeThIpEXYTOJIBHUK,
OPSIMOYTOIBHUK,KBaIPaT.

ITpakTryeckas pabota
«ITocTpoeHne MOPSIMOYTOJIbHHUKA
C 3aJaHHBIMU CTOPOHaMH Ha
HEJTMHOBAHHOM Oymare».

TpeyroabHuK.

OnucepiBaTh, HCNOJIL3Ysl TEPMHHOIOTHIO, H300PaKaTh
CIIOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJEJIUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoaAuTHL MpHMepbI OOBEKTOB PEATBLHOTO MUDA,
MMEIOIIHNX bopmy MHOTOYTOJIEHHKA,
psIMOYTOJIBHUKA, KBajpara, TPEYyTOJIbHUKA,
OLleHNBATh WX JIMHEHHBIC pa3sMepbl. BRIUNCIATE:
epumMeTp TPEyTroJIbHUKA, IpsSIMOYTOIBHUKA,
MHOT'OYTOJIBHMKA; IUIOIIA/Jb IPSIMOYTOJbHHUKA,
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ITnoniane u
OpsIMOYTOJIbHUKA
MHOTI'OyT'OJIbHUKOB,
COCTaBJICHHBIX
OpsIMOYTOJIBHUKOB,
U3MEPEHUS TIOIAaH.
MHOT'OYTOJIbHUKA

nepuMerp
u

us
€ IUHUIIBI
ITepumerp

KBaJparTa.
H300paskaTh OCTPOYIOJIbHBIC, MNPSIMOYTOJBHBIE U
TYNOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTh Ha HEJIIMHOBAaHHON M KjeTdyaTod Oymare
KBaJpaT U MNPSIMOYTOJIbHUK C 3aJaHHBIMU JJIMHAMU
ctopoH. McceiienoBarh cBOMCTBAa IMPSIMOYTOJIBHUKA,
KBazpara MyTEM OJKCIEpPHUMEHTa, HaOIII0JICHUS,
U3MEpEeHUs, MOJEITUPOBAHHUS; CpaBHHUBATH
CBOMCTBaA KBajpaTa U NPsIMOYTOJILHUKA.

KoncTpynpoBarte MaTeMaTH4YecKHE HPEIJIOKEHHST C
TOMOIIBIO CBSI30K «HEKOTOPBIN», «ITI000I.
Pacno3HaBaTh HCTUHHBIE U JTOKHBIE BBICKa3bIBAHUS
O MHOTOYTOJIbHUKAaX, NPUBOAMTHL HNpPUMepPbl U
KOHTPIPHUMEDHI.

HccaenoBars 3aBHCHMMOCTB IUIOIIAJU KBajapaTra OT
JUTH-BI €r0 CTOPOHBI.

Hcenoab3oBarh CBOMCTBA KBAJApaTHON CETKU IS
rnoctpoeHust GUryp; pa3duBaTh NPSIMOYTOJIbHUK Ha
KBaJIpaThl, TPEYTOJIBHUKH; COCTABJIATHL (PUTYPHI U3
KBaJIpaTOB U MPSIMOYTOJIBHUKOB M HAaXOOUTh WX
IO b, pa30uBaTh (PUTypPHI HA IPSIMOYTOJIBHUKH
¥ KBaJpaThl U HAXOAUTH UX TUIOMIAAb.

BpipaxkaTh BeIMYMHY IUIOIIAAd B Pa3IMYHBIX
€IMHUILIAX HU3MEPEeHUsT METPUYECKOH CHUCTEMBI Mep,
NOHUMATH M HMCHOJIB30BaTh 3aBUCUMOCTH MEXIY
METPUUYECKUMU €IUHUIIAMHU U3MEPEHUsI IIJIOLIAIU.

3HAKOMHUTBLCS ¢ MPUMepPaMH MPHUMEHEeHHs TUTOINAIN 1
nepuMeTpa B IMPAKTHYECKUX CcUTyauusx. Pemarsb
3aJa4Yd W3 peajbHOM OKHW3HU, MNpeAIaratb H
00CY:KIaTh Pa3IHYHbIe CIMOCOObI PEIICHUS 3a0ad
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JecsiTHuHBIEAPOGH
(38 u)

JlecsiTudHast  3alUCh  JIPOOCH.
CpaBHEHHE JICCITHYHBIX IPOOCH.

JeiicTBus c JIECSITUIHBIMHU
IpOOSIMU. OxpyriieHne
NECSTUYHBIX APOOCH.

PemieHre TEKCTOBBIX — 3ajad,
conmepramux npoou. OCHOBHBIE
3aJa4u Ha JpooH

IpeacTaBiasiTh IeCATUYHYIO IPOOb B BUAE OOBIKHOBEHHOMH,
YUTATH U 3aNHCBHIBATH, CPABHUBATH JCCATHYHEIC IpOOH,

npeajiaratb, OOOCHOBBIBATHL U 00CYKAaThb CHOCOOBI
YIIOPSITOYMBAHUS TECSITUIHBIX APOOCSH.

HN3o00pakaTs  AecATUYHBIE JOpoOM  TOYKaMH  Ha
KOOpAWHATHOHN MIpsAMOIi.

BpIABIATH CX0/JCTBA " pa3an4aus MpaBUI

apudmeTnuecKkux AeHCTBUN ¢ HaTypaJbHBIMU YHCIAMU U
JECSITHIHBIMHU JIPOOSIMH, OOBSCHSTH UX.

BpINOJHATL apudMeTHdYecKue ASHCTBUSA C AECATHUYHBIMU
IpO0SIMH; BBINMOJIHATH NMPUKHAKY M OLIEHKY pe3yibrara
BBIYUCIICHUH.

IIpuMensaTs cBoiicTBa apudMeTHUYECKUX NEHCTBHH IS
pauuoHaIM3alUy BBIYUCICHUM.

IIpuMeHATH NPaBUJIO OKPYIJEHHs] IECATUYHBIX ApOOEi.
IIpoBoAUTH HMcCCIETOBAHUSI CBONCTB JIECITUYHBIX JIpo0ei,
ONUpasiCh Ha YUCJIOBbIE SKCIEPHUMEHTHI (B TOM YMCIE C
MIOMOIIBI0  KOMITBIOTEPA), BBLIABUIaTh TIHIOTe3bl U
MPUBOJIUTH UX OOOCHOBAaHUSI.

Pacno3HaBaTh HCTUHHBIE M JIOKHBIE BBICKA3BIBAHUS O
IpOOsIX, MPUBOJIUTH NPHUMePbI 1 KOHTPIIPUMEPEI, CTPOUThH
BBICKA3BIBAHUS U OTPUIIAHUS BBICKA3bIBAHMIA.

PemiaTh TEKCTOBBIC 3ajla4yu, CoOJEpIKaliue JIpoOHEIS
JaHHBIS, ¥ Ha HAX0XJI€HUE YaCTH IEJIOTO U IIEJIOTO IO €T0
YacTH; BBIABJIATH HX CXOJCTBA U pa3iu4us.
MoaeaupoBaTh XOJ peEIIeHHUs] 3aJadd C ITOMOIIBIO
pucynka, cxemsl, Tabnunsl. I[IpuBoauTh, pa3éupaTs,
OLIEHUBATh Pa3JINUHBIC PEIICHUs], 3aIIUCH PEIIICHUH TEeKCT
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BbIX 3a/ad4.

OnepupoBarh  JpOOHBIMH  4YHCIAaMH B peajbHBIX
JKU3HCHHBIX CUTYAIIHSIX.

KpuTnueckn OLEHUBATBH  IIOJYYCHHBIH  pe3yJsbTar,
OCYIIECTBIISITh  CAMOKOHTPOJIb, MPOBEpPsisi OTBET Ha

COOTBETCTBHE yCIIOBHIO, HAXOJIHUTH OIIMOKH.
3HAKOMUTBCS C UCTOPHMeEl pa3BUTH apUPMETHKHU

Harasjanas
reomerpus. Tena n

¢urypsis
npocrpancrse(9 )

MHuororpanauku. 3o0pakeHnue

MHOI'OTPaHHUKOB. Monenu
MIPOCTPAHCTBEHHBIX TEI.
ITpssMOoyronbHbIN
napasiesienuIien, KyO.
PaszBéptku Ky6a u
napauienenuIea.
ITpakTuueckast padota
«Pa3BépTKa KyOa».

O06BéM Kyba, HOPSIMOYTOJIBHOTO
napaJuiesienuIeaa

Pacro3naBaTh Ha 4epTelkaXx, PHCYHKaX, B OKPYKalolem
MHupe NPSMOYTOIBHBII napaniaenaenunen, KyO,
MHOTOTPaHHHKH, ONMCHIBATD, HCTIOJIb3Ysl TEPMUHOJIOTHIO,
OLIeHMBATh JIMHEITHBIE pa3Mepbl.
IIpuBoauTL MNpUMEpPBI OOBEKTOB
uMmeromux ¢GopMy MHOTOTPaHHUKA,
napasjenenunena, Kyoa.
HN306pakaTh Ky0 Ha KiIeTUuaTOi Oymare.
HUccaenoBarn cBoiicTBa KyoOa,
rapaJuieJIeIuIe ia, MHOTI'OI'PaHHHKOB,
MOJICJIH.

Pacno3znaBath U u300paxkaTh pa3BEPTKH Kyda H
napasenenuiena. MoaeJaupoBaTh KyO 1 napasuiesenurie]t
u3 Oymaru M MPOYHUX MaTEpUaoB, OOBSICHATH CIHOCOO

pearbHOTO  MHDa,
OPSIMOYTOIBHOTO

MIPSIMOYTOJIBHOTO
HUCIOJIb3Ys

MOJICTTUPOBAHUS.

Haxoautnb HU3MEpPEHHUS, BBIYHCJISATH TUIOIIA b
MOBEPXHOCTH; 00BEM Kyo0a, MPSIMOYTOJILHOTO
nmapasuiesieumne/1a; MCCJAe0BaTh 3aBHCHMOCTh 00BbEMa

Ky0a OT JUITMHBI ero peOpa, BBIIBHTaTh H 000CHOBBLIBATH
runoTe3sy.

Ha0aoaaTh M NPOBOAMTBL AHAJOTHM MEXAY IMOHATHUIMU
IJIOIIA/ N U 00BEMa, MEpUMeTpa U TIOMIA U TOBEPXHOCTH.
Pacno3dHaBaTh UCTHHHBIC W JIOKHBIE BBICKA3bIBAHUS O
MHOTOTPaHHUKAX, HPUBOJAUTH MPUMeEPbI il KOHTPIIPUMEPHI,
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CTPOUTH BBICKA3BIBAHUA U OTPULIAHUA BBICKA3bIBAaHUM.

Pemiath 3a1a4uM U3 peasbHOM >KM3HU

IloBTOpPEHME M
0600menne(10 1)

IToBTOpEeHNE OCHOBHBIX MOHITUN
M MeETOIOB Kypca 5 xiacca,
o0oOmeHue 3HaHUH

BbiuucasTe  3HA4YEHUsI  BBIPAXKEHHUM, coOAepKallux
HaTypalbHBIE 4YHCJIA, OOBIKHOBEHHBIE U JECATUYHBIC
ApoOH, BRIMOIHATE NPeoOpa3OoBaHUs YHCEII.

BeiOupaTh cnocod CpaBHEHHS YHCEH, BBIYHCICHUM,
NPHUMEHSITh CBOWCTBA apu(METHYSCKUX ISHCTBUH I
panMoHaIN3alUN BBIYHUCICHUH.

OcymecTBJISITH CAMOKOHTPOJIb BEITIOJIIHSIEMBIX ICHCTBHH W
CcaMOIIPOBEPKY pe3yibTaTa BBIYHCICHUH.

Pemiats, 3agpaum U3 peajnbHOM JKU3HU, HNPUMEHSITh
MaTeMaTH4ecKHe 3HAHMS Ul PELISHUsI 3a1ad U3 JIPYyTHX
Y4eOHBIX MPEIMETOB.

Pemarp 3asaum  pa3sHbIMH CIOCO0AMM, CPaBHHBATH
crmocodbl pelIeHMs 3a7a4yd, BBIOHPATh PaNMOHAJBLHBIN
cnocoo
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6 knacc (ue menee 170 )

Ha3Banmue
pa3aena (TemMbl)
Kypca (4HCJI0 YaCOB)

OcHoBHOe cojieprkaHue

OcHOBHbBIE BH/IbI 1€ATE€IbHOCTH oﬁyqammnxm

Hatypanbubie
4mcaa

(30 v)

Apudmernyeckue AEUCTBUS C
MHOTO3HAYHBIMU HaTypaJdbHBIMHU
YHCIIAMU. YucnaoBsie
BBIPAXXEHUsI, NOPSIAOK NEHCTBUH,
HCIIOJIb30BaHNE CKOOOK.
OxpyriieHne HaTypaJIbHBIX
qHCell.

JlenuTenu Y KpaTHBIC YHCHA;
HaWOOJIBIINN OOIIUN JEIUTEIEL U
HanMEHBIIIee 0011Iee KpaTHOE.

Pasznoxxenue ynucia Ha NPOCTHIS
MHOXXHUTENH. J[eIUMOCTh CyMMBI
u 1npousBenacHus. JleieHue c
OCTaTKOM.

Pemenne TekCTOBBIX 3a/1a9

BbIinoausaTs apudpmeTnyeckue 1edcTBUS ¢ MHOI'O3HAYHBIMU
HaTypaJbHBIMH YHCJIaM{, HAXOAMTH 3HAYEHHS YHCIIOBBIX
BBIpOXXKEHUI CcO CKOOKaMH M 0e3 CKOOOK; BBIYHCJIATH
3HAYeHHs BBIPAYKECHUH, coaeprKaImx CTETICHHU.
BpINOJHATL NPUKHAKY M OLEHKY 3HAaUYCHHH YHCIOBBIX
BBIPQXKCHUH, NPUMEHSITh NPHEMBI NMPOBEPKHM pe3ylIbTaTa.
Hcenonp3oBaTh NPH BBLIYUCJIEGHHSAX MEPEMECTHTENBHOE H
COYEeTaTEeIIbHOE CBOICTBA CIIOKEHHSI W yMHOXEHHS,
pacnpenenuTenbHOE CBOMCTBO YMHOXKEHHSI OTHOCHTEIIBHO
CIIOKCHUS, CBOMCTBAa apH(PMETHUYCCKUX IACHCTBHIA.

HUccaenoBaTs 4YHCIOBBIC 3aKOHOMEPHOCTH, HPOBOJIUTH
YUCIIOBBIE DKCICPUMEHTHI, BbIIBUTAaTh U 00OCHOBBLIBATH
TUIOTE3bI.

@dopMyINPOBATH ONpPeENeSIeHUsl JICJUTEIsI U KPaTHOIO,
HaAMOOIBIIETO OOIIIEro ASIUTESI U HANMEHBIIIETO OOIIEro
KpaTHOTO, MPOCTOr0 U COCTABHOT'O YHCEJI; UCIOIb30BaATh
9TH MOHSTHUS MPU PEIICHUU 3aad.

IpuMeHATHh AaJrOPUTMbI BBIUMCICHHUS HAWOOJBIIETO
O0IIero JeJUTENIsI W HAaWMEHBIIEro OOIIero KpaTHOTO
JBYX YHCEJI, aJlTOPUTM PA3JIOKCHUS YUCJIa Ha MPOCTHIC
MHOXHUTEH.

HccaenoBathb ycioBus nenumoctu Ha 4 u 6. McciienoBarn,
o6cykaaTh, (POPMYJINPOBATH U 060CHOBHIBATH BBIBOJ O
9ETHOCTH CYMMBI, IPOU3BEICHHUSI: IBYXUETHBIX YHCEII,
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JABYX HEUYETHBIX YHCJIE, YETHOTO U HEYETHOTO YHCEI.
HccaenoBarb CBOMCTBA JEIMMOCTH CYMMBI U
MPOU3BEJIEHUS YHCE.

IIpuBoauThL NMpUMepPbI YHCEN C 3aJaHHBIMU CBOMCTBAMH,
pacno3HaBaTh BepHbIe M HeBepHbIe YTBEPXKICHHUS O
CBOMCTBAX 4YMCEJl, ONIPOBEPraTh HEBEPHBIE YTBEPKIACHUS C
MOMOIIBLIO KOHTPIPUMEPOB.

KoncTpynpoBats, MaTeMaTH4eCKHe NMPeII0KeHUs C TOMOIIBIO
CBSI30K «H», «HJIHUY», «ECJH..., TO...».

Pemiath TEKCTOBBIC 3aJadd, BKIIOYAIOMIHNEC ITOHSITHSI
JEITUMOCTH, apU(PMETHICCKUM CIIOCOOOM, HCIOIb30BaTh
nepedop BceX BO3MOKHBIX BapUAHTOB.

MojaeaupoBaThb XOJI pELIEHUs 3aJa4d C [OMOIIbIO
pHUCyHKa, CXEMBbl, TaOJIHLIBI.

IIpuBoauth, Ppa3dupaTh, OLEHUBATH  PA3IHYHBIC
pelIeHus, 3aliCH PEeIIeHN TeKCTOBBIX 3aJad
Kpurnyeckn  omeHMBaTh  IIOJIyYEHHBIH  pe3yJbTart,
HaXOOWUTh OIIMOKH, OCYIISCTBISITH CaMOKOHTPOJIb,
IIpOBEpPsisi OTBET Ha COOTBETCTBUE YCIOBUIO
Harnsignas IlepnennukynsipHBIE  TPSIMBIE. Pacnmo3naBaTh Ha uepTekax, pHCYHKax ciydau
reoMeTpHus. ITapanmensHBIE TIPSIMBIE. B3aMMHOT'O PACIOJIOKEHHUS ABYX IPSIMBIX.

IIpsimMbie HA
miaockoctH (7 1)

Paccrossnue  mexay — aByMs
TOYKaMHM, OT TOYKHU 10 MPSIMOH,
JUIMHA ITyTH Ha KBaApaTHOMI
ceTke.
IIpumepst
IIPOCTPAHCTBE

IPpAMBIX B

H3006pakaTh ¢ MOMOIIBI0 YePTEKHBIX MHCTPYMEHTOB Ha
HEJIWHOBAHHOM u KJIETYATOM Oymare IiBE
nepeceKaroImecs npsMele, JBe IapajiejibHbIe TPsSMbIE,
CTPOUTH MPSIMYIO, TIEPIICHANUKYJISIPHYIO TaHHOM.

IIpuBoauTH npuMepbI napauie IbHOCTH "
HepHeH}lI/leHﬂpHOCTI/I MNpsAMBIX B MIPOCTPAHCTBE.

Pacno3naBaTh B MHOTOYTOJIbHUKAX MEPIEHIUKYISIPHBIC U
napauieabHbeie cTOpoHbl. M300paskaTh MHOTOYIOJIbHUKHU
C napajjCJIbHbIMH, l'Iepl'leH}ll/IKyJ'[ﬂprlMI/l CTOPOHaAMM.
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HaxoauTk paccTOssHUE MEXIy ABYMs TOYKaMH, OT TOUKHU
A0 NpsAMOMN, JUIMHY IyTH Ha KBaJpaTHOM CETKE, B TOM
YHCJIE€ UCTIOJB3Ysl HHU(MPOBBIE PECYPCHI

Jpoon
(32 v)

OOBIKHOBEHHAst JpOOh, OCHOBHOEC
CBOMCTBO JApoOH, COKpalleHne
po0eit. CpaBHeHHE u
YOOPSIIOYMBAHUE POOCHi.

JecsituuHble apobu u
METpHUYecKasi CUCTeMa Mep.

Apudmernyeckne AEUCTBUS C
OOBIKHOBEHHBIMH u
JIECATUIHBIMH JPOOSIMH.

OtHourenue. Jlejenue B JJaHHOM

OTHOIIICHUH. Macmrra0,
PONOPLIUS.

Ilonstue IpOoIEeHTAa.
Brruucnenue OpOLEeHTa oT

BCJIMYUHBI M BEIWYHHBI 1O €&
MPOIIEHTY.

Pemenune TekCcTOBBIX 3agad,

coJiep Kaniux apoou "
HPOILICHTHI.

TIpakTHueckas pa6ora
«OTHO1LIEHUE JJTAHBI

OKPY>KHOCTH K e€TuaMeTpy»

CpaBHMBATbh U YNOPAJ0YMBATH ApoOU, BHIOUPATH CHOCO0
cpaBHEHUs JIpoOei.

IpencraBiasaTh JIECSTUYHBIC npobu B BU/JIC
OOBIKHOBEHHBIX Jpo0cii MW OOBIKHOBEHHBIE B BHIE
JIECATHUYHBIX, HMCHO0/Ib30BATH KBHBAJIEHTHBIE

npeacraBjJaceHUsI Z[pO6HI)IX HHUCCII IIPU UX CPpaBHCHUU, IIPHU
BBIYHCIICHUAX.

Hcnonb3oBaTh JIecsITUYHBIE APOOH NpU IpeoOpa3oBaHUU
BEJINYUH B METPUYECKOU CHCTEME MeEp.

Bbeimoansate apupMeTHUeCKHUe aelcTBHA c
OOBIKHOBEHHBIMH M JCCSATHYHBIMH JIPOOSMH.

BbluucasaTh 3HAU€HUs  BBIPAXKEHUH, coAep Kallux
OOBIKHOBEHHBIE M JICCSITUYHBIC JpOOH, BBIIOJHATH
npeobpa3oBaHus IpoOeH, BLIOUPATH CIOC00, MPUMEHATH
CcBOliCTBA apupMeTHIESCKIX nercTBU ISt
panoHaIN3alNN BEIYUCICHUH.

CocTaB/SITh OTHOIICHUS U IIPOIIOPLIMHU, HAXOAUTH OTHOLIICHUE
BEJIMYUH, ACINUTH BEININHY B TAHHOM OTHOIICHUH.
Haxoaurh 3KCHEepUMEHTAJbHBIM NYTEM OTHOIIEHHUE
JUIMHBL OKPYXHOCTHU K €€ nuamMeTpy.
HnTepnpernpoBaTh MacimTad KaKk OTHOIICHHWE BEJIWYHH,
HAXOAMTHh MaclTa®d IUlaHa, KapThl M  BBIYHCIATH
paccTosiHUsI, UCHOJb3Ysl MacIITao.

OOBACHATDH, 9TO TAKOE MPOLEHT, YIOTPEOIITE 000POTHI
peYr CO CIOBOM «IPOIEHT». BbIpamkaTh IPOICHTH B
)1p06$lx 154 )1p061/1 B IIPOLIEHTAX, OTHOLIEHHUE JBYX BEJIUYNH
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B IIPOLICHTAX.
BBIYHMCIATH IPOICHT OT YHCIA M YUCIIO IO €r0 MPOLEHTY.
OKpyriafaTh pobu u MPOLICHTHI, HaXOJUTh
OpUOIKEHUST YUCEI.

PemaTh 3agaum Ha 4acTH, HPOICHTHI, IIPOIOPIIUY, HA
HaxoXIeHue Jpobu (mpoleHTa) OT BEIUYUHBI H
BEJIMYUHBI 110 €€ npodu (ImporeHTy), npodu (mporeHrTa),
KOTOPBI  COCTaBJSIET OJHA BEJIMYWHA OT JIPYTOM.
IIpuBoauTH, pa3dupaTh, OLEHUBATH  Pa3IMYHbIC
pelIeHusl, 3aIUCH PEIICHNH TeKCTOBBIX 3aJad.
HU3BiaexkaTts wuHpopManmio wu3 TaOIHUI W JHarpamm,
WHTEPIPETUPOBATh TaOJIUYHBIC JaHHbBIC, ONPEHCIATH
HauOoJiplllee W HaUMEHbIIEE U3 INPEICTaBICHHBIX
JaHHBIX
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IIpooonscenue

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

OcHOBHOe coaep:kaHue

OcHoBHbBIE BH/bI 1eAITeIbHOCTH 00y4AIOUINXCS

Harasjanas
reoMeTpusi.
CummMmerpus

(6w

OceBast cUMMeETpUs.
IlenTpanbpHasi CHMMETpPHSI.

ITocTpoeHue CHUMMETPHUYHBIX
uryp.

IIpakTnueckas pabora «OceBast
CUMMETPHSD.

CI/IMMeTpI/IH B IIPOCTPAHCTBE

Pacno3znaBath Ha dYepTexxax U = H300pa’kKeHUSIX,
u3odpaxars OT PyKH, CTPOUTH C IIOMOIIbLIO
HHCTPYMEHTOB durypy (oTpe3oK, JIOMaHY10,
TPEYyrOJIbHUK, MPSIMOYTOIBHUK, OKpPY>KHOCTB),
CUMMETPUUYHYIO JaHHOH OTHOCUTEJIBHO HNPSIMOM, TOUKU.

HaxoauTs mpuMepbl CHMMETPUH B OKPYIKAIOIIEM MHpE.
MoaenupoBaTh u3 Oymaru aBe (GUrypbl, CHMMETPUYHBIC
OTHOCUTEJIBHO MPSIMON; KOHCTPYMPOBAaTh F€OMETPUUYCCKUE
KOH(HUTYypallH, UCIIOJB3Yysl CBOMCTBO CUMMETPHH,B TOM
YHCJIe C MOMOIIBIO IH(PPOBBIX PECYPCOB.

HUccaenoBaTh CBOWCTBA H3YyYEHHBIX (DUTYp, CBSI3aHHBIC C
CUMMETpHEH, HCHOIb3ysl HKCIIEPUMEHT, HaOJIoJeHue,
MOJEINPOBAHHUE.

OO0O0CHOBBIBATH, onpoBepraTb ¢ MOMOIIIBIO
KOHTPIIPUMEPOB yTBEPXKIASHHUSI O CHMMETpHUH (Uryp
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Boipakenusic
oykBamu (6

)

IlpumeHnenne OyKB Ui 3allUCH
MaTeMaTHUYECKUX BBIpAKeHUU U

TMPeI0KEHU . BbykBeHHBIE
BBIPAYKEHUS u YHCIIOBBIC
IMOACTAaHOBKH.

BbykBennsie paBeHCTBa,
HaXO0XKJICHHE HEU3BECTHOT'O

KOMNOHEeHTa. POpMYJIbl

Hcnoab3oBaTh OYKBBI JUIST 0003HAYECHHS] YHCEN, MPH
3allMCl MaTeMaTHYeCKUX YTBEPKIAEHHM, COCTaBIISITh
OyKBEHHBIE BBIPAXKEHUSI IO YCJIOBHIO 3aJa4H.
HccnenoBaTs HECIO0XKHBIE YHCIOBBIE 3aKOHOMEPHOCTH,
HCIIONIb30BaTh OYKBBI JJIs UX 3aIlHCH.

Beruncasite 4HCIIOBOE 3HAYEHUE OyKBEHHOTO
BBIPQ)KCHHUSI IIPHU 3aJaHHBIX 3HAUCHUSIX OYKB.

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

IUIOMIAI KPYyTd; BBINOJHATH BBIYUCJIEHHSI [0 3TUM
dbopmymam.

CocTaBasitb (OpMyJibl, BBIPpAXKAIOIIHE 3aBHUCUMOCTHU
MEXJIy BEJIMYUHAMH: CKOPOCTb, BpEMs, PaCCTOSHUC;
IICHa, KOJIMYECTBO, CTOMMOCTB; IPOU3BOAUTEIBHOCTD,
BpeMsi, 006EM pabOTHI; BBIIOIHATE BBIYUCICHUS 10 3TUM
popmymam.

HaxoauThb HEW3BECTHBIM KOMIIOHEHT apU(PMETHIECKOTO
JAeicTBuUs
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Harasnnas
reoMeTpHs.
Durypsbi

Ha miockoctu (14

)

YeThIpEXYTOIIBHUK, HPHUMEPEHI
4eThIPEXYTOIBHUKOB.
IIpssMoyronsHUK, KBaJpaT:
CBOMCTBa CTOPOH, YTJIOB,
auaroHaJieH.

N3mepenue YTJOB. Bunsl
TPEYTrOJIbHUKOB.

Ilepumerp MHOTOYTOJIbHUKA.
ITnomane ¢uryper. Popmyirsr
nepuMeTpa u IO N
OPsIMOYTOJIBHHUKA.
ITpubnrmxEnnoe u3MepeHUue
Iomaau Guryp.
IIpakTuueckas padota

«Ilnomane kpyra»

HN300pakaTh Ha HEJIMHOBAHHOW M KjeT4yaTol Oymare c
HCIIOJIb30BAHUEM 4ePTEKHBIX HHCTPYMEHTOB
YeTBIPEXYTOJbHUKH C 3aJaHHBIMH CBOHCTBaAMH: C
rmapajIeIbHBIMU, MEPHEeHINKYISIPHBIMH, paBHBIMHU
CTOPOHAMH, MPSAMBIMU YTJIAMH U Jp., paBHOOEIPEHHBIN
TpeyronbHuk. IIpeanarare u  00cy:kaaTh cnocoobl,
AJITOPUTMBI TIOCTPOESHHSI.

HUccaenoBaTh, MCHONB3Ys SKCHEPHMEHT, HaOJIOJCHHE,
MOJEINPOBAHUE, CBOMCTBA MPAMOYrOJIbHUKA, KBAIpaTa,
pa3ouBatb Ha TPEeYTrOJIbHUKU. OO00CHOBBIBATD,
ONPOBEPraTh C IOMOIIHI0 KOHTPIIPUMEPOB YTBEPKACHHUS
O MPSIMOYTOJIbHHUKE, KBaJpaTe, paclno3HaBaTh BEpPHbBIC U
HEBEPHBIC YTBEPIKICHUS.

HN3MepsATh U CTPOUTH C IIOMOIIBIO TPAHCIIOPTUPA YIJIBI, B
TOM 4YHCJI€ B MHOTOYTOJIbHHUKE, CPaBHHMBAThL YIJIBI,
pacno3HaBaTh OCTpBIC, MNPsSMBIE, TYIbIE, pPa3BEPHYTHIC
yrael.  Pacnmo3HaBarbh, u300paskaTb  OCTPOYTOJBHBINH,
MNPSIMOYTOJIBHBIH, TYIIOYTOJIbHBIH, paBHOOEAPEHHBIH,
PaBHOCTOPOHHHUH TPEyTOIHHUKH.

BpIuMCIsATH  TIEPUMETP  MHOTOYTOJBHHKA,  IUIOMIAb
MHOTOYTOJIbHUKAa pa30MeHHeM Ha MNPsSIMOYT'OJIbHUKH, Ha
paBHBIE (PUTYPHI, HCIIOIB30BATh METPUUECKUE €IUHUIIBI
W3MEPEHUs AJIUHBI U TITOMIAIH.

Hcnoan3oBaTs nNpuUOJMKEHHOE HW3MepeHHe [UTHH |
miomaae Ha KiIeTdyatoi Oymare, TpUOIMKEHHOE
U3MEpPEHUE JUIMHBlI OKPYXHOCTH, IJIOIAaAU Kpyra
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IIpooonoicenue

Ha3Banmue
pas3jaena (TemMbl)
Kypca (4HCJI0 YaCOB)

OcHoBHOe cojeprkaHue

OcHOBHbIE BH/bI 1eSITEIbHOCTH oﬁyqammnxcﬂ

HonoxxkuTeNbHBIE U

Ilenple uwncma. Monaynes 4wuclia,

IlpuBoauTL nNpHMepPBI MCHOJB30BAaHUA B peajJbHOMU

oTpULATeJ]bHbIe reoMeTpudecKasl HHTepHpeTanus JKM3HHU IIOJIOKUTEIBHBIX U OTPULIATEIBHBIX YHCEI.
LU (WY Moyiist. HHUCITOBBIE TPOMEXKYTKH. HN300paskaTh Leible 4uCIa, IIOJOXKHUTEIBHBIE U
(40 u) OTpHULIaTEeJIbHBIC YHCJIa TOUKAMH Ha YUCJIOBON NPSIMOM,
TTonoxwuTenbHbIE U OTPULIATEIHHBIE
HCNO0JIb30BATh YHCIOBYIO MPSIMYIO I CPAaBHEHMUS
qucra. CpaBHeHHE
qHCell.
MOJIOKUTEIBHBIX "u
IIpuMeHsATs, NpaBWJAa CpPaBHEHUS, YNOPSA0YHUBATH
OTpHULIATEIILHBIX qucen. .
. IIeJIble YUCTIa; HAXOAUTh MOIYJIb UHCIA.
Apudmernueckue NeUCTBUSA  C
DopMyTHPOBATH npaBuja BBIUHCIICHUS c
THOJIOXKUTEIILHBIMA "u
o710 . MOJIOXKUTEIPHBIMA ¥ OTPHIATEIBHBIMU  YHCIIAMH,
OTPHLATCILHBIMH THCIAMH. HAXO/JAUTh  3HA4YEHMsl  YHCIOBBIX  BBIPaXKCHHIA,
Pemenue TekcToBhIX 3a1a4 comepKamux JACHCTBUA C  MOJOXHUTCIBHBIMU U
OTPHUIATEIBHBIMU YHCIaMH.
IIpuMeHATH CBOMCTBA CIIOXKEHUS U YMHOXXCHUS I
NpeoOpa3oBaHusl CYMM U NPOU3BEICHUHN
IIpencraBienne IIpamoyronsHas cucreMa OO0bsACHATH " HJIIOCTPUPOBATh MOHATHE
JaHHBIX KOOpAWHAT Ha TITOCKOCTH. MPSIMOYTOJIBHON CHCTEMBI KOOPAWHAT Ha IIIOCKOCTH,
(6 u) KoopauHaTsl TOUKH Ha MJIOCKOCTH, HCTIOJIB30BaTh TEPMUHOJIOTHIO; CTPOUTH Ha
abcuycca ¥ opauHaTa. KOOPAWHATHONH IUIOCKOCTH TOYKM W (QUIYPHI IO
Cron6uaTere - KPYTOBBIE 3aJJaHHBIM ~ KOOpJAMHATaM, HAXOAHTh KOOPJAWHATHI
THarpaMMBI. TOHCK.
YuraTre cTONOUYATBIE W KPYrOBBIE  JHarpaMMBI;
ITpakTrueckas pabora

((HOCTpOCHI/Ie AuarpamMmm».

WHTEepPNpeTHPOBAThH JTaHHEIC,
JMarpaMMBL.

CTPOUTH cToJIOYaThIe
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Pemienue TeKCTOBBIX 3ajad4,
coaepIKaIx JTaHHBIC,
npeaCcTaBJICHHBIC B TAOIHIIAX U
Ha JuarpaMmax

Hcnoub3oBare  HMHOPMALMIO, IIPEICTABICHHYIO B
Tabnunax, Ha JuarpamMMax JUisl pelIeHHs] TeKCTOBBIX 3a1ad
M 3a7a4 U3 peasibHOM KU3HU

Harasaanas
reoMeTpus.
Durypbi

B npocTpaHcTie(9 u)

IIpssMoyTroapHBIN
napajuiesienunen, Kyo, mpusMma,
nupamMmujia, KOHyC, UIHIHHIAD,
map u cdepa. HMzobpaxenue
HPOCTPAHCTBEHHBIX duryp.
ITpumeps! pa3BEpTOK
MHOTOTPAaHHUKOB, IIIUHIAPA U
KOHYca.

ITpakTryeckas pabora
«Co3naHue MoJIeiei
MPOCTPAHCTBEHHBIX QHUTYPY.

IToasstue o00BEMA; COUHUILIBI
usMmepeHust 00bEma. OO0BEM
OpPSIMOYTOJIBHOTO

mapajuieneImIie]ia, KyOa,

dopmynbr 00BEMa

Pacno3znaBare Ha dYepTekaX, pPUCYHKaX, OIHCHIBATH
nupamMyny, NpusMy, UHUIHHAP, KOHYC, LIap, H300paxaThb
UX OT PYyKH, MOAEJHPOBATHL U3 Oymarw, IJIAacTUIIMHA,
npoBojgoku u Ap. IlpuBoauTh nNpUMepbl OOBEKTOB
OKPY>KaIOIIero MHUpa, UMEIOMUX (POPMBI Ha3BAHHBIX TEIlL.
Hcnonb30BaTh TePMHHOJIOTHIO: BepIIMHA, pedpo, TIpaHs,
OCHOBaHHME, BBICOTA, PallyC M JTHAMETpP, pa3BEPTKa.
H3yuars, HCIIOJIb3Ys JKCIIEPUMEHT, HalOroIeHHE,
U3MEpEHUEe, MOJIECJIMPOBAHUE, B TOM UYHUCJIE KOMIIBIOTEPHOE, U
ONHUCBHIBATHL CBOIicTBAa HAa3BaHHBIX TeEJ, BbIABJIATH
CXOACTBAa M PA3JIUUYMA. MEXKIAYy NUPaMUJION U HOPU3MOI;
MEXAy HIIMHAPOM, KOHYCOM U IIAPOM.

Pacno3naBatrb pa3BEéPTKU Mmapajuielienmunena, Kyoa,
TIPU3MEI, THUPAMUIBI, KOHYyca, UITHHIPA;
KOHCTPYHPOBATh JaHHbIC Teja U3 Pa3BEPTOK, CO31aBaTh
nx monenu. Co3gaBaTh MOAEJM ITPOCTPAHCTBEHHBIX QUTYD
(3 Oymaru, IpoOBOJIOKH, IUIACTHUIMHA U JIP.)

HN3MepsaTe Ha Moaensix: JUIMHBI pEGEp MHOTOTPaHHUKOB,
IuaMeTp mapa.

BeiBoauThH dopmyay 00BéMa OpsIMOYTOJIBHOTO
TmapaseaenuIea.

Beryucaare mno ¢opmyiaam: o00BEM TPSIMOYTOIBHOTO
napajjienenunena, Ky6a;  HCHOIb30BaTh  €IMHHUIIBI
U3MEPEHUs 00BéMa; BBIYUCIATH 00BEMBI Te,

COCTaBICHHBIX M3 KyOOB, Mapa/UIeJeHHIeI0B; PellaTh
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3aa4M C p€ajibHbIMU JaHHbBIMU

IoBTOpEHHME, IloBTOpEHNE OCHOBHBIX NOHATUHN | BBIYMCIATH 3HaUCHUS BBIPAKCHUU, COAEPIKAIIUX
0bo0menne, 1 METOJI0B KypcoB 5 u 6 Kj1accos, HaTypaJbHBbIC, ICIJIBIC, IOJOXKXUTCIBHbBIC U
CHCTeMaTHu3auus 0606HICHI/Ie H cUCcTCMaTHu3alusi oTpHLATEIIbHBIC

(20 u) SHAHUH qucia, OOBIKHOBEHHBIC U JECSTHUYHBIC IpoOH,

BBIITOJIHSTE IPEOOPA30BAHUS YHUCEII U BBIPAKCHU .
Bbi0upaTh c10c00 CpaBHEHHsSI YUCEJ, BBIUHUCIICHHI,
NPUMEHSITH CBOMCTBA apu(pMEeTHISCKUX MEHUCTBUM IS
panoHaAIN3aIiA BEIYUCIICHUH.

PemaTs 3a1aun U3 peanbHOM )XU3HH, MPUMEHSITH
MaTeMaTHYecKUe 3HAHMS [l PEIIeHUs 3a/1a4 U3 APYTuX
IIPEIMETOB.

Pemarp 3agaun pa3HbIMH CIOCO6AMH, CPABHUBATD,
BBIOHPATH CIOCOOBI PEIICHUS 3aJ1auH.

OcyuecTBJISITh CAMOKOHTPOJIb BBIITOTHAEMBIX ACHCTBUI
M CAMOIIPOBEPKY PE3yJIbTaTa BEIYUCICHUN

IIpu paspadborke pabodeil mporpamMMbl B TEMAaTHYECKOM IUIAHUPOBAHUHN JOJKHBI OBITH yUTEHBI BO3MOXKHOCTH
WCIIOJIb30BAHUSI  DJIGKTPOHHBIX  (IIM(PPOBBIX) OOpPAa30BATEILHBIX  PECYpCOB,  SIBISIONIUXCS  y4eOHO-
METOJWYECKUMH MaTtepuaiamMu (MYJIbTUMEIUWHBIE NPOrpaMMBbl, SJIEKTPOHHbIE YUYEOHMKH M 3aJadHUKH,
AJICKTPOHHBIE OMOJIMOTEKH, BHUPTyajbHbIE J1A0OPATOPHUH, HUIPOBBIE MPOTPAMMBbl, KOJUIEKIMH LH(PPOBBIX
00pa3oBaTebHBIX PECYPCOB), UCIIOJIB3YEMBIMH JIJII O0YUEHHSI U BOCIUTAHUS Pa3JIMIHbBIX IPYIII IT0JIb30BaTENCH,
MIPECTABICHHBIMHU B 3JICKTPOHHOM (IM(POBOM) BHUJE M pEaATN3YIONINMHA AUAaKTHYeckrue Bo3moxkHoctu UKT,
collep>KaHue KOTOPBIX COOTBETCTBYET 3aKOHOAATENILCTBY 00 0Opa3oBaHMMU.
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IIPUMEPHASA PABOYAS ITPOTPAMMA
YUYEBHOI'O KYPCA «AJITEBPAy. 7 - 9 KJIACCBI

LEJIM U3YYEHUA YYEBHOI'O KYPCA

AnreOpa sBJIsSETCS OJHUM M3 OIIOPHBIX KypPCOB OCHOBHOM IIKOJIBI:
oHa  oOecrieyuBaeT  HM3yd4eHHE  JPYTHX  JOHCHHMIUIMH,  Kak
€CTECTBEHHOHAYYHOTI'0, TaK U TYMaHUTApHOI'O LIMKJIOB, €€ OCBOCHHE
HEOOXOAUMO JUIsl NPOJOJDKEHHST OOpa30oBaHUS U B IOBCEIHEBHOU
)ku3HU. PasBuTHe y oOydaromuxcsi HaydHBIX MPEACTaBICHUI O
MMPOUCXOXKICHUU U CYyIIHOCTH ajareOpandyeckux adCcTpakiuii, cnocoode
OTpaXCHHSI MaTEeMaTH4YeCKOM HayKOW SIBIICHHH M NPOLIECCOB B
npupoae W OOIIECTBE, POJIM MAaTEMAaTHYSCKOrO MOJICIUPOBAaHUS B
HAy4YHOM IIO3HAHUHU U B IPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO
Hay4YHOT'0 MUPOBO33PCHHUS U KAYE€CTB MBIIUICHUS, HEOOXOIUMBIX LIS
amanTaMd B COBpEeMeHHOM mudpoBoMm obuiecTBe. l3ydyeHue
anreOpbl €CTECTBEHHBIM 00pa3oM oOOecIeynBaeT pa3BUTHE YMEHHS
HaOJII0/1aTh, CpaBHUBATh, HAaXOJAUTh 3aKOHOMEPHOCTH, Tpeldyer
KPUTHYHOCTH  MBIIIICHUS, CIIOCOOHOCTH  apryMEHTHPOBAaHHO
OOOCHOBBIBATh CBOM JCWCTBUS H BBIBOJBI, (OPMyIHpPOBATH
yrBepxkaeHus. OcBoeHue Kypca anreOpbl oOecriedynBaeT pa3BUTHE
JIOTHYECKOTO0  MBIIUICHUS  OOy4YaroUIUXCs: OHH  HCIOJB3YIOT
JIeAyKTUBHBIC M HWHIYKTHUBHBIC pacCyXIeHHUs, OOOOIIeHHE U
KOHKpeTH3aluio, abcTparupoBanue u ananoruio. O0ydenue anredpe
npearnosaraet 3HAYUTEIILHBIN 00BEM CaMOCTOSITEJIbHOM
JIeSITEJIBHOCTH O0YYaFOIINXCsI, ITO9TOMY CaMOCTOSITESIIbHOS PELICHUE
3aja4 €CTECTBEHHBIM o6pazom SIBJISIETCSI peanuzanuei
JIeSITEJIbHOCTHOT'O MPUHLMIIA O0y4eHUsI.

B cTpykType nmporpamMmbl y4eGHOro Kypca «Asredpa» OCHOBHOM
IIKOJIbI OCHOBHOE MECTO 3aHHUMAalOT COJIEPIKATEIILHO-METOINUYECKUE
TUHUH: «YHCHa M BBIYUCICHHS»; «AJIreOpandecKue BBIPAKCHHUSIY;
«YpaBHeHuss U HepaBeHCTBa»; «Dyukuuu». Kaxnas u3z 3THX
COJIepKaTeIbHO-METOANYCSCKUX JIMHUHN pa3BUBAETCsSl HA MPOTHKSHUH
TpEX JIET U3yYEHUsI Kypca, €CTECTBEHHBIM 00pa3oM IMeperieTasich 1
B3aMMOJICUCTBYSI C IPYTMMHU €ro JUHUsIMUA. B X0Jie u3ydeHus Kypca
00y4aromMuMCsl TPUXOAUTCS JTOTHYECKH PacCy’XJaTh, UCIIOJIb30BaTh
TEOPETHUKO-MHOXKECTBEHHBIN sI3bIK. B CBsI3U ¢ 3TUM 1esiecoo0pa3Ho
BKJIIOYUTh B  NIpPOrpaMMy  HEKOTOpbIE  OCHOBBI  JIOTHKH,
IIPOHMU3BIBAIOIINE BCE OCHOBHBIC pas3ledbl MaTeMaTHYeCcKOro
0o0pa3zoBaHMs NCIOCOOCTBYIONINE OBJIAJICHUIO O0YYaIOIINMHUCS OCHOB
YHHUBEPCAIBHOIO MaTeMaTH4YE€CKOro si3bika. TakuM oOpa3zoM, MOMKHO
YTBEpPXKJaTh, YTO COAEPKATEIBHON M CTPYKTYPHOH OCOOEHHOCTBIO
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Kypca
«Anrebpay SIBJIIICTCS €r0 MHTETPUPOBAHHEBIN XapakTep.
ConeprkaHue JIUHUN «HUca U BRIYHUCIICHUS CIIY>KHUT OCHOBOM sl
JIaTbHEHIIeT0 W3Yy4YeHHsI MaTeMaTHKH, CIOCOOCTBYET pPa3BUTHIO Y
00y4YarolMuxcsi JOTHYECKOTO MBIIUICHUS, (OPMHUPOBAHUIO YMCHHUS
TOIb30BaTHCA aJTOpUTMaMMU, a TaK>Xe OpUOOPETCHUIO
OPaKTUYCCKUX HAaBBIKOB, HEOOXOIMMBIX I IMOBCEIHCBHOW >KHU3HH.
Pa3BuTue mnOHATHSA O 4YMCIE B OCHOBHOW LIKOJIE CBsI3aHO C
paloHaIBFHBIMH HHUPPAIMOHAIBHBIMH YHUCIaMH, (POPMHUPOBAHUEM
OpeACTaBICHUN OJICHCTBUTEIIBHOM YHCIIC. 3aBEpIIICHUE OCBOCHUS
YHUCIIOBOM JHHWHW OTHECEHO K CTaplieMy 3BEHYy OOIIero
oOpa3oBaHUsI.

CopaepxaHue IBYX aJlreOpandecKux JUHUN — «AJredpandecKue
BBIpAXXCHUST» © «YpPaBHCHUS © HEPaBCHCTBa» CIIOCOOCTBYET
bopmupoBaHu0 y 00ydYarONIMXCs MaTEeMaTHYSCKOro armapara,
HEOOXOJAMMOTo JJIsl PpEelIeHUs] 3aJad MaTeMaTHUKH, CMEXKHBIX
OpeaAMETOB W NPaKTHKO-OPUCHTHPOBAHHBIX 3anad. B OCHOBHOM
IIKOJIe yYeOHBI MaTepHuall TPYHIUPYETCS BOKPYT PaITMOHAITIBHBIX
BBIp@XXEHUU. Anredpa 1eMOHCTPUPYET 3HaYCHHE MaTEeMaTUKH KakK
SI3BIKA JJISI TIOCTPOCHHUS MaTEeMaTHYECKHX MOJIeJIeH, OIMCaHUs
OpPOIECCOB UM SBJICHUI peadbHOTO MHUpa. B 3amaym oOydeHHsA
anreOpe BXOJISIT TaK)Ke HajbHellliee pa3BUTHE aJITOPUTMHYECKOTO
MBIIIIJICHUSA, HeO6XOI[I/IMOFO, B YaCTHOCTH, JIs1 OCBOCHHA Kypca
HH(POPMATHKH, u OBJIAJICHUEC HaBBIKAMHA JICTyKTHBHBIX
paccyxaenuii. [IpeoOpa3zoBaHre CHUMBOJIBHBIX (POPM BHOCHUT CBOWM
crietudryeckrii BKIaJ B pa3BUTHE BOOOpPaKeHUsI, CIIOCOOHOCTEH
K MaTeMaTH4YeCKOMY TBOPUYECTBY.

CopaepxaHue (pyHKIIHOHAIHFHO-TpaUUIECKON JTUHUU HAICJIICHO Ha
NOJIyYeHHUE IMIKOJFHUKAMH 3HAHUW O (QYHKIUSIX KaK BaKHEHIICH
MaTeMaTHU4YEeCKOM MOAOCIu 151 OIIMCaHusAa " HCCJICJOBaHUsA
pa3zHooOpa3HBIX MPOIECCOB M SIBJICHUNW B TIPUPOJE U OOIIeCTBE.
N3ydyeHne dTOrO0  MaTepuajga  CIIOCOOCTBYET  Pa3BUTHIO Yy
06yan'OH_U/IXCﬂ YMEHUA UCIIOJIB30BAaTh pPa3JIMYHBIC BBIPA3UTCIIBHBIC
cpeacrBa A3bIKA MAaTEMaTUKHU — CJIOBECHBIC, CHMBOJHNYCCKHEC,
rpadguyeckre, BHOCUT BKJIaJT B (OPMHUpPOBAHUEC IPEACTABIICHUN O
pOJH MaTeMaTHKU B Pa3BUTHUH [UBUIH3AIUU U KyJIbTYPHI.

MECTO YYEBHOI'O KYPCA B YYEEHOM IIVTAHE

CoryacHO yyeOHOMY IutaHy B /—9 Kilaccax M3ydaercsl ydeOHBIH
Kypc «Anrebdpa», KOTOPBII BKIIOYACT CJICAYIOINIME OCHOBHBIC
paszensl COIepIKaHUS: «Ywucrna u BBIYHCIICHUSI»,
«AnredpandecKue BBIPpAXKCHUS», «YPaBHEHUS W HEPaBEHCTBA»,
«DyHKIIIN.
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V4eOHBIM MiIaH Ha U3ydeHHe aireOpel B 7/—9 Kjaccax OTBOIHUT
HEe MeHee 3 Y4YeOHBIX YacOB B HEJEII0 B TEUEHHE KaXXIOro rojaa
o0ydeHwns, Bcero 3a Tpu roga ooydeHuss — He meHee 306 ydeOHBIX
4acoB.

COIEPXAHUE YUYEBHOI'O KYPCA (I10 TOJAM OBYYEHU )

7 Kmnacc

Yucna u éviyucienusn
PanuonansHele uncna

JlpoOu 0OBIKHOBEHHBIC U AECATHYHBIC, IEPEX0 OT OTHOMN (POPMEI
3anucu Apodert Kk apyroii. [ToHsTHE pallMOHATIBHOTO YHCJa, 3aMUCh,
CpaBHEHHE, yHOpsIAOYMBaHUE panuoHaJIbHBIX qHCEIl.
Apudmernyeckue OeHCTBHUA C pallHOHAILHBIMHA YHcIaMH. PerreHne
3a7a4 U3 pealbHOW MPaKTUKW Ha YacTH, Ha JPOOH.

CTteneHb C  HaTypaJdbHBIM  MOKa3aTeJIeM: omnpenaeicHue,
mpeoOpa3oBaHUE BBIPAKCHUN Ha OCHOBE OIIPENICIICHUsS, 3aIliCh
Oompmnx uwcel. [IponeHTsl, 3anuch IPOIICHTOB B BHIE ApoOU H
ApoOu B BUJE MPOIIEHTOB. TpU OCHOBHBIC 3a/laud Ha NPOLEHTHI,
pelieHre 3a/iad U3
peambHOU TIPaKTUKH.

IIpruMeHeHne NPU3HAKOB ISINMOCTH, Pa3JIOKEHHUE Ha
MHOXHUTECJIINU HATypaJIbHBIX YHUCECII.

PeanbHBIE 3aBUCUMOCTH, B TOM YHUCJIE IpsiMasi U oOpaTHast
OPONOPIIUOHAIIBHOCTH.

Anzcebpauueckue evipasrcenHus

IlepeMeHHBIE, YMCIOBOE 3HAYCHMUE BBIPAXKEHUSI C IIEPEMEHHOM.
JlomycTuMble 3Ha4YeHUs niepeMeHHBIX. [IpeacraBienne 3aBUCUMOCTH
MEX/1y BeJIWYUHAMHU B BUJEe (GopMyJbl. Beruucienus no gpopmynam.
ITpeo6pa3zoBanne OyKBEHHBIX BBIPAKECHWI, TOXJIECTBEHHO paBHBIC
BBIpaKEHUS, TIpaBUiIa MPEoOpa30BaHUS CyMM U IIPOU3BEICHUN, Mpa-
BHJIA PACKPBITHSI CKOOOK U IPUBEEHUSI 10 I00HBIX CIaraeMbIX.

CBoiicTBa CTENEHN C HATypPaJIbHBIM MOKa3aTeJIeM.

Onauousiensl 1 MHOrodwieHsl. Crtenensr MHorouieHa. CriojkeHHe,
BBIUMTAHUE, YMHOXXEHHE MHOro4jaeHOB. POpMysbl COKpPaAIEHHOIO
YMHOXXEHHUSI: KBaJpaT CYMMBI H KBaJapaT pa3HocTh. Dopmyia
pa3HOCTH KBaApaToB. Pa3nokeHWe MHOTOYWICHOB Ha MHOXXHUTEIH.

Ypasnenua

VpaBHeHHE, KOPEHb YypPaBHEHHsS, IIpaBUjia MpeoOpa3oBaHUSA
YpaBHEHUsI, PABHOCUJIBHOCTh YPaBHEHUMN.

JIuneiiHoe ypaBHEHME C OJHOM IEPEMEHHOI, YHCIO KOpHEH
JIMHEWHOro  ypaBHEHMs,  pElIeHHE  JIMHEHUHBIX  ypaBHEHUH.
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CocTaBieHne ypaBHEHUH 110 yCIOBHIO 3aJlaud. PemieHne TeKCTOBBIX
3a/7a4 ¢ TOMOIIbIO YpaBHEHUI.

JImHeliHOEe ypaBHEHHE C JBYMsI NEPEMEHHBIMH M €ro rpadux.
CucremMa nAByX JHMHEHHBIX YPAaBHEHHW C JIBYMsS IE€PEMEHHBIMH.
Pemrenue cumcreM ypaBHEHHH CIocoOOoM TmojCTaHOBKH. [IpmmMepst
pelIeHNs] TEKCTOBBIX 3ajJad C MOMOIIbI0O CUCTEM YpaBHEHHUI.

Koopmunatsr n rpadpukn. OyHKINH

Koopnunara Toukn Ha nOpsMoi. UYmuciaoBble MNPOMEKYTKH.
Paccrosinne Mexxay AByMsl TOUKaMH KOOPJAWUHATHOW MPSIMOMU.

IIpsimoyronpHasi cucrema koopauHar, ocu Ox u Oy. AbGcrucca u
OpAMHAaTa TOYKU Ha KOOPAWHATHOM mirockocTu. IIpumeps! rpadukos,
3aaHHbBIX (popMysamu. UteHne rpadMKOB pealbHbBIX 3aBUCUMOCTEH.

IMousitue pynkuuu. I'padpuk pynkunu. CroiictBa pyHKUH. JInHei-

Hast pyHKOMs, € rpaduk. ['paduk pyukuun y = |x|. 'paduueckoe

pelIeHNUE JIMHEHHBIX YPaBHEHUN U CUCTEM JIMHEUHBIX YPABHEHUI.

8 xiace

Yucna u eviuucienusn

KsanpaTtapili kOopeHs U3 yncia. [lousaTtue 00 mppanuoHaILHOM
yucie. JlecaTUyHbIe NPUOIMIKCHUST HPPAMUOHAIBHBIX  YHCEII.
CpoiicTBa apudMeTHYECKHX KBaJApaTHBIX KOpPHEH U  HUX
OpUMEHCHHE K TOPEOoOpa3OBAaHUIO YHUCIOBBIX BBIPAXCHUN U
BbIUHMCIICHUSIM. JlelicTBUTENbHbIE YUCIIa.

Crenenb € LEJIBIM NOoKa3artejieM M €€ cBoiictBa. CraHmapTHas
3aIMch 4Mucia.

Anzebpauueckue evipasricenus

KBanpaTHbIil TpEXUIIEH; pa3/IOKEHHE KBAJApaTHOTO TpEXUIIEHA Ha
MHOYHUTEIH.

Anrebpandeckas ApoOs. OCHOBHOE CBOWCTBO anreOpamdecKou
apobu. CrokeHue, BbIUHMTAHHUE, YMHO>EHHUE, JCIICHUE
anreOpandeckux JpoOeil. PanuoHalbHBIE BBIPAXKEHUS U HUX
npeoOpa3oBaHHE.

Ypaenuenusn u nepasencmea

KBanpatHoe ypaBHeHUEe, GopMyia KOpHEH KBaIPaTHOTO YPaBHEHUSI.
Teopema Buera. Penienue ypaBHeHUI, CBOASIIMUXCS K JUHEUHBIM U
KBagpaTHBIM. [IpocTeiimue npoOHO-palnoHaIbHEIC YPaBHCHUS.

I'paduaeckast mHTEpOpETAIUS YPABHEHUNU C IBYMs TIEPEMEHHBIMU
U CHUCTEM JHUHEUHBIX YpaBHEHUH C ABYMsl nepeMeHHbIMU. [Ipumeprnl
pelIeHus CUCTEM HEJIHMHEHWHBIX ypaBHEHUU C JBYyMs MEepPEeMEHHBIMHU.

PenreHne TeKCTOBBIX 3a7a4 alreOpamdecKuM CIIOcOOOM.

YucrnoBble HEpaBEeHCTBA M UX cBoMcTBa. HepaBeHCTBO ¢ ogHOM
nepeMeHHou. PaBHOCUJILHOCTH HepaBeHCTB. JInHeliHble HepaBeHCTBA
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c onHoM mepeMeHHOUW. CHUCTEMBI JIMHEWHBIX HEPABEHCTB C OJHOM
MIEpPEMEHHOH.

Dynkyuu

[Moasatne ¢ynkuun. OOHACTh OIpENeJICHUuI ¢ MHOMXECTBO
3HaYeHnil pyHKIHH. CnocoOs! 3amaHus QyHKIIUHN.

I'padpux pyskximmu. UreHnmne cBOMCTB PyHKOHUH I10 € rpaduKy.
ITpumeps! rpadukoB GyHKIHIH, OTpaXKAIOMINX PEATbLHBIE MPOIIECCHI.

DyHKIIH, OMUCHIBAIONIKE MPSIMYIO U OOPAaTHYIO MPOMOPIHOHATBHBIC
3aBHCUMOCTH, UX Tpa]uKH.

Gdynkmuu Yy = X%, y=x3,y =X, y=|x.

I'paduueckoe pelieHUEe ypaBHEHHI U CHCTEM ypaBHCHHIA.

9 knacc

Yucna u eviuucnenus
JleficTBUTEIBHBIC UKCIIA

PanunonanbHble 4ywWcna, UppalUOHAIbHBIE YHCIA, KOHEYHbIE U
OCCKOHEYHBIC OECIATHYHBIC IpoOW. MHOXKECTBO JICHUCTBUTEIIHFHBIX
qucell; AEWCTBUTEJILHBIE 4YHCJIa KakK OCECKOHCYHBIC HOECATHYHBIC
apobu. B3auMHO OJTHO3HAYHOE COOTBETCTBHE MEXKIY MHOXXECTBOM
NEUCTBUTEJIbHBIX UHCEJI U KOOPJIUHATHOW NpPSIMOIL.

CpaBHEHHE NICHCTBUTEILHBIX YHCEN, apu(PMETUISCKUE ICHCTBUS
C IEMCTBUTEIbHBIMH YHCIIaMU.

W3mepens, TpUOTIKEHAS, OLNCHKH

Pa3zmepsl OOBEKTOB  OKpPY’KAalOIIEro MHpa, JAIUTEIBHOCTH
IIPOLIECCOB B OKPY>KAKOIIEM MUpE.

[TpubnmxE€HHOE 3HAaUYCHNE BEJIIMYUHBI, TOYHOCTH NPUOITHKSHHUSI.
Oxkpyrienue ynucen. I[Ipukuaka u oleHKa pe3yJIbTaTOB BEIYMCICHHUH.

Ypaeuenusn u nepasencmea
VpaBHeHHUs ¢ OHOM IEpeMeHHOM

JIuneiliHoe ypaBHeHue. PemieHue ypaBHEHUM, CBOISIILIUXCS K
JIUHEUHBIM.

KBanparHoe ypaBHeHue. PenieHue ypaBHEHHI, CBOJSIINXCS K
KBagpaTHBIM. bukBanpatrHoe ypaBHeHue. IlpuMmepsr pemieHus
YpaBHEHUH TpeTbeil W YeTBEPTONU CTeleHed pa3joXKeHUEM Ha
MHO>HUTEJIH.

Pemenue APpOOHO-paMOHAILHBIX YpaBHEHUH.

Perrenne TeKkcTOBBIX 3a/1a4 aJrebpandeckKuM METOIOM.

Cucrembl ypaBHEHUH
VYpaBHeHUEe ¢ AByMs TNEepeMEHHBIMH HW ero Tpaduk. Pemenue
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CHUCTEM JBYX JMHEWHBIX YpPaBHCHHH C JABYMs II€PEMEHHBIMH.
Pemrenue cucrtem AByX ypaBHEHHUI, OQHO U3 KOTOPBIX JIMHEHHOE, a
Ipyroe — BTOpOH cremneHu. I padudeckas HHTEpHpETAUsS CUCTEMBI
YPaBHEHUI C ABYMsI IIEPEMEHHBIMH.

PemreHne TEeKCTOBBIX 3a7a4 ajareOpandecKuM CIIOCOOOM.

Hepasenctsa

YucnoBble HEpAaBEHCTBA U UX CBOMCTBA.

Peuienne nuHEeHBIX HEpPaBEHCTB C OJIHON MepeMeHHOU. Pemenue
CHCTEM JIMHEMHBIX HEPABEHCTB C OAHOW nepemeHHoM. KBanparHbie
HepaBeHCTBa. | paduyueckass MHTEPIIPETAIlHsI HEPABSHCTB U CUCTEM
HEPaBEHCTB C JIByMsI IEPEMEHHBIMHU.

Dynxkyuu
Ksanparuanas pyskims, e€ rpadpuk u ceoiictpa. [Tapadomna,
KOOPJWHATHI BEPIINHBI TapadoIbl, OCh CHMMETPHUH I1apaboJIb.

I'paduku QyHKIMii:
y =kx, y = kx + b, y:%,y =x3,y =X , y=|X| u ux cpoiicrsa.

Yucnoevle nociedosamenbHocmu

Omnpenenenie u crocoObl 3aaHAS YHCIOBBIX MOCIEN0BATEIBHOCTEH

ITousarue YHCIJIOBOH IMOCJIeIOBATECILHOCTH. 3amanue
IIOCJICIOBATEIIFHOCTH PEKYPPEeHTHON (opmynoir u dopmyitoit N-ro
YJIcHA.

Apudmerndeckas ¥ reoMeTpuuecKast MpoOrpeccun

Apudmernueckas U reoMmerpudeckast nporpeccu. Popmyssl N-ro
yjieHa apu(METUYECKONH M T€OMETPUUYECKOH MpOrpeccuii, CyMMbl
MIEePBBIX N YJIICHOB.

H3o6pakeHrne 4YiIeHOB apu(PMETHYECKOW U IeOMEeTpHYECKOM
nporpeccuii ToukaMm Ha KOOPJAMHATHOM MJIOCKOCTH. JIMHEeWHbIH u
SKCINOHEHUHUANbHbINA pocT. CI0KHBIE TPOLEHTHI.

TJIAHUPYEMBIE TIPEJIMETHBIE PE3YJIbTATHI OCBOEHHUS
TIPUMEPHOIPABOYE ITPOI' PAMMBI KYPCA (I10 TOJIAM
OBYYEHMS)

OcBoeHue y4deOHOTO Kypca «Anredbpa» Ha ypOBHE OCHOBHOTO
obmiero  oOpasoBaHusi  JIOJDKHO — obecrnedWBaTh  JOCTHOIKEHUE
CIICAYOMIUX IPSAMETHBIX 00pa30BaTEIbHBIX PE3yJILTATOB:

7 Kmacc

Yucna u evtuucieHus
— BI)IHOJ'IHHTI), codeTast YCTHBIC MU IIMCbBMCHHBIC HpI/IéMI)I,
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apudmeTndeckne AeHCTBUS C pallMOHAJIBLHBIMH YHCIIAMH.

— HaxoauTh 3Ha4YeHHs] YHCIOBBIX BBIPAKEHUI; IPUMEHSITH
pazHooOpa3HbIe CITIOCOOBI U TPUEMBI BBIYUCICHUS 3HAUYCHUI TPOOHBIX
BBIPQ)KCHUM, COAEpPKAIINX OOBIKHOBEHHBIC U IECSITUYHBIC APOOH.

— Ilepexoaute OT OmHOW (OPMBI 3alHUCH YHUCENT K JPYyrou
(mpeo6pa3oBBIBaTh  JNECSATHYHYIO  JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECSATHYHYIO, B YaCTHOCTH B OCECKOHEYHYIO
JICCSITUIHYIO ApOOB).

— CpaBHUBATh U YIOPAJOUYMBATh pallMOHaJIbHBIE YHCIIA.

— OKpyriaTh 4ucia.

— BHITTOTHATE IPUKUIKY U OIICHKY pe3yJIbTaTa BEIYUCIICHUM,
OLIEHKY 3HAQUYEHUU YHUCIOBBIX BBIPAKEHUMN. BBINOIHATE neiicTBUS CO
CTETEHSIMU C HAaTypPaJIbHBIMU MOKA3aTSIISIMU.

— IIpuMeHsITP TNpHU3HAKU  AEJIMMOCTH, pas3lIOKEeHHUEe Ha
MHOXXHUTEIUHATYPAITBHBIX YHUCEI.

— Pemrath mpakTUKO-OpPUESHTUPOBAHHBIC 3a7a4yH, CBS3aHHBIE C
OTHOUICHHUEM BCJIIHYMH, IPOMOPIIHMOHATIEHOCTHIO BEJIIMYHH,
OPOICHTAMH; WHTEPHPETHPOBATH PE3yJbTATHl PEIICHUs 3a1ad C
y4ETOM OTpaHUYCHU, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpPHBAEMBIX
00BEKTOB.

Anzebpauueckue eviparcenus

—  MHcnons3o0Bath anreopanvecKyro TEPMHUHOJIOTHIO u
CUMBOJIMKY, TMPUMEHSATh €€ B MpoIlecce OCBOCHHUs y4eOHOro
Marepuaa.

—  Haxoautps 3HaueHHs1 OYKBEHHBIX BBIPAKCHUMN MPU 3aJaHHBIX
3HAYCHUSIX IEPEMEHHBIX.

—  BomonHATe  npeoOpa3oBaHUsl  [EJIOTO  BBIPAKEHUS B
MHOTOYJICH [PHUBEJCHUEM MOJOO0HBIX CJIaraeMbIX, pPaCKpbITHEM
CKOOOK.

— BrimoaHsaTs YMHOXCHUC OJHOYJICHAa Ha MHOT'OYJICH "
MHOTO4WICHAa Ha MHOTOYJICH, IPUMEHATH (OPMYIbI KBaJipaTa CyMMBI U
KBajpaTa pa3HOCTH.

—  OcCyIIecTBAsATh PA3JIOKEHHE MHOTOYJICHOB HA MHOMXHTEIH C
TMOMOIIIBI0 BBIHECEHHS 32 CKOOKH OOIIEro MHOKHTEJSI, IPYIITHPOBKHU
cllaraeMbIX, IPUMEHCHHUS (POPMYJT COKPAIIEHHOTO YMHOKCHUSI.

—  IIpumensATh npeoOpa3oBaHUST MHOTOYWICHOB JJIsI PEIICHUS
pa3IMYHBIX 3371a4 U3 MAaTEMaTHUKH, CMEKHBIX IIPESIMETOB, U3 pealbHOMN
NPaKTHUKH.

— Hcrmionp30BaTh  CBOWCTBA CTEIIEHEH C  HAaTypaJIbHBIMHA
MOKAa3aTeISIMU JUJISI IPEOOpa30BaHMsI BhIPAKCHUMA.

Ypagnenus u nepasencmea
—  Pemars suHeliHble YypaBHEHUSI C OJHOW MEPEMEHHOH,
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MpUMEHSsT TpaBWia IIepexona OT HCXOAHOTO YpaBHEHHS K
paBHOCUIBHOMY eMy. IIpoBepsiTb, SBASETCS M YUCIO KOPHEM
YpaBHEHHSI.

—  IlpumensTs rpaduyueckue METOIbI IIPH PEIICHUM JIMHEWHBIX
YPaBHEHUH U UX CUCTEM.

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

—  CrpouTth B KOOPAWHATHOHN INIOCKOCTH TpadUK JIUHESHHOTO
YpaBHEHHUS C ABYMsI IEPEMEHHBIMU; TTOJIB3YSACH Ipa(puKOM, IPUBOIUTH
IIPUMEPHI PEIICHUS YPaBHEHUSI.

—  Pemate cuctemMbl JBYX JIMHEWHBIX YpPaBHEHUH C JABYMs
IIEPEMEHHBIMH, B TOM YHCJE IpapUIecKH.

— CocCTaBisITh U penIaTh JUHEHHOE YypaBHEHHUE WM CHCTEMY
JIMHEWHBIX YpPaBHEHHUH 110 YCIOBHIO 3aJa9H, HHTEPIPETUPOBATH B
COOTBETCTBUHU C KOHTEKCTOM 3aJa4yM MOJYUYCHHBIH pe3yJbTaT.

Koopounamut u epagpuxu. @yuxyuu
—  HzoOpaxats Ha KOOpAUHATHOU apsiMou TOYKH,
COOTBETCTBYIOIIME  3aJaHHBIM KOOpJAWHATaM, Jy4H, OTPE3KH,
MHTEPBAaJIbl; 3alIUCHIBATh YHMCIIOBBIE MPOMEXYTKH Ha ajJre0Opandeckom
SI3BIKE.

—  OrmeyaTh B KOOPAMHATHOHM IJIOCKOCTH TOYKH MO 3aJaHHBIM
KOOpAWHATAM; CTPOUTh TpaduKH JHMHEHHBIX QyHKIu. CTpPOUTH
rpaduk GyHKIUA Y = | X |.

—  OnwucelBaTh ¢ MOMOIIBIO (PYHKLIHH H3BECTHBIC 3aBHCUMOCTHU
MEXIy BEJIHYMHAMH: CKOPOCTh, BpEMs, pPAacCCTOsSHHE, IICHA,
KOJIHWYECTBO, CTOHUMOCTH; MPOU3BOJIUTEIHLHOCTh, BpeMs, OO0OBEM
paboThI.

—  Haxoautp 3HaueHue GyHKLIHUHU 10 3HAUYCHHIO €€ apryMeHTa.

— ITornnMmaTte rpaduueckuii crocod IpesCTaBICHHUS M aHaIU3a
uHpOpMaIMH; H3BJIEKATh W HHTEPIPETHUPOBATH HHPOpPMAIUIO U3
rpauKoB peajbHbBIX IPOIECCOB M 3aBUCUMOCTEN.

8 xitacc

Yucna u evluucieHus

—  MHcmonp3oBaTh HaYaJIbHBIE TIPEACTABICHHUS O MHOXECTBE
JIEUCTBUTENIBFHBIX YHCEN JJIsI CPAaBHEHUS, OKPYTJIICHUS M BBIYUCICHUMH;
n300pakaTh JAEHUCTBUTEIIBHBIE 4YHCJIAa TOYKAMH Ha KOOPJMHATHOU
OpsSIMOH.

—  IlpuMeHsTH HOHSITHE apU(PMETHUECKOTO KBaJPATHOTO KOPHS;
HAXOJIMTh KBaJpaTHbIE KOPHU, HCHOJB3Yysl IIPU HEOOXOAWMOCTH
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KaJIbKYyJISITOP; BBIIIOHSTE IIPE0oOpa30BaHUS BEIPAXKCHHUHN, COIEPIKAIITNX
KBaJIpaTHbIE KOPHH, UCIOJIb3Ysl CBOMCTBA KOPHEH.

— Hcrionp30BaTh 3ammucu OOJIBIIMX U MaJbIX YHUCEJ C MOMOIIBIO
JICCSITUYHBIX JIpo0Oei u crerieHert yncia 10.

Anzebpauueckue evipajrceHus

— HpI/IMeHHTL IIOHATHUC CTCIICHHM C 1LCJIBIM I1OKa3aTcCJICM,
BBIIIOJIHATH HpeO6pa30BaHI/I$I BLIpa)KeHHﬁ, coacpiKalux CTCICHU C
IICJIBIM IIOKa3aTCIJICM.

— BHITTOTHATE TOXKIECTBEHHBIC TPEOOPaA30OBAHUS PAIIMOHAIBHBIX
BBIpQKEHUH Ha OCHOBE NOpaBUJl ACHUCTBUM HAJ MHOTOYWIEHAMHU H
anreOpanvyecKuMHU IPOOsIMU.

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

— I[IpuMmensTh TIpeoOpa3oBaHMUsI BBIPAKECHUH JUISI pCEHICHUS
pa3aWYHBIX 3a/7a49 U3 MaTEeMaTHKH, CMEKHBIX IIPEIMETOB, U3 peajbHOMN
MPaKTUKH.

Ypaeuenuﬂ U Hepaeencmea

—  Pemars nuHelHbIe, KBaJlpaTHbIC YPABHEHUS U
panroHanbHbIE YPABHEHUS, CBOASIIHUECS K HUM, CHCTEMBI IBYX
YpaBHEHUI C IByMsI HE€PEMEHHBIMH.

—  IIpoBoauTh NpOCTEHUIINE UCCIECAOBAHUS YPABHECHUN U
CHUCTEM ypaBHEHH, B TOM 4YHCJI€ C IPUMEHEeHHEM rpadu4ecKux
pescTaBICHUN (yCTaHaBIMBaTh, UMEET JIM YPaBHEHHUE WIHA
crucTeMaypaBHEHHUH PEIISCHUs, €CIIM UMEET, TO CKOJIBKO, H TIp.).

—  IlepexomuTs OT cioBecHOW GOPMYJIMPOBKH 3amadn K eé&
anreOpanveckol MOJENIM C ITOMOIIBIO COCTaBJICHUS yPAaBHEHUS WU
CHUCTEMBl ypaBHEHHUM, WHTEPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4¥ MOJYYCHHBIN pe3ybTarT.

— IIpuMeHSTs CBOMCTBA YHCIOBBIX HEPABEHCTB JJIsI CPAaBHEHHS,
OLIEHKH; pellaTh JUHEHHbIE HEPABEHCTBA C OJHOMN IEPEMEHHON U UX
CHCTEMBI; J1aBaTh I'padHMUYECKYI0 WILTIOCTPALIMIO MHOXXECTBA pelIeHUI
HEpaBE€HCTBA, CUCTEMBI HEPABECHCTB.

Dyukyuu

— I[TornMaTe M HCTIOIB30BaTh (PYHKIHUOHAJIBHBIC ITOHITHS U
SI3BIK  (TEPMUHBI, CHMBOJIMUYECKHE OOO3HAYEHHsA); OIPEIEISITh
3HaYeHHE (PYHKIMH 10 3HAYCHUIO apryMEHTa; OIpeJelIsiTh CBOMCTBA
¢ynknmun mo eé rpaduxy.

— Ctpouts rpadMKu 3JIEMEHTAPHBIX (DYyHKIWH BUIa
K

Yy =7

L y=x2 ,\y=x3,y= Vx,y = | X |; OMMCBIBaTH CBOMCTBa
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YUCIIOBOW (GYHKIIMHU TTO €€ rpaduKy.
9 kiacc

Yucna u eviuucnenusn

—  CpaBHUBaTh " YHOPSIA0OYUBATH panuoHabHbIE u
HppaMOHAIBHBIC YUCIIA.

— BrinmoassTe apI/I(l)MeTI/I‘-IeCKI/IC ACUCTBUS C palluOHaJIbHBIMHA
quciaaMH, co4de€rass YCTHBIE W TIMCBMEHHBIC HpI/IéMI)I, BBIITOJIHATH
BBIYHCIICHHUS C UPpPpAUOHAJIBbHBIMHA YU CJIaMHU.

— HaXOZ[I/ITB 3HAYCHUS CTEICHEH C IICJIIBIMHA ITIOKa3aTCIsIMHU H
KOpHCﬁ; BBIYUCIIATH 3HAYCHHA YHUCIIOBBIX BBIpa)KCHHﬁ.

— OprrJ’IfITB I[CﬁCTBHTCJ'IBHLIe HucCJia, BBIINOJHATL MNPUKHUAKY
pe3yJibTaTa BLI‘II/ICJICHI/Iﬁ, OLOCHKY YHCJIOBBIX BLIpa)KeHHﬁ.

Ypaeuenuﬂ U Hepasencmea

—  PemaTtp nuHeliHbIE W KBaJApaTHbIC ypPaBHEHUs, ypaBHEHUS,
CBOJAIIMECS K HUM, IIpocTeiime 1poOHO-paliMoHalIbHbIe YPaBHEHUS.

— Pemate cucTteMbl ABYX JIMHEMHBIX YPAaBHEHUU C JBYMs
INEPEMEHHBIMU M CHUCTEMBI JBYX YPaBHEHUH, B KOTOPBIX OJHO
YPaBHEHHE HE SBIACTCS JIUHEUHBIM.

— Pemate TexcToBEBIC 3aga4du aJ'Il"e6paI/ILICCKI/IM cnocoboMm ¢
TIOMOIIIBIO COCTABJICHHS YPAaBHCHUSA WU CUCTEMBI JIBYX ypaBHeHI/Iﬁ C
ABYMs IICPEMCHHBIMMU.

— IIpoBoauTe mpocreiilmne ucciaenoBaHusl YPaBHEHUM U CUCTEM
ypaBHEHHMH, B TOM 4YHCJIE C IIpUMEHEHHUEeM TrpaduIecKux
npencTaBiIeHuid (ycTaHaBIMBaTh, UMEET JU ypaBHEHHE HJIM CHCTEMa
YpaBHEHUI pemIeHus1, €CIU UMEET, TO CKOJIBKO, U TIp.).

— Pemath jMHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA;
n300pakaTh pelieHne HEPaBEHCTB Ha YUCIOBOW MPsIMO, 3alTUCHIBATh
pelieHre ¢ NIOMOIIbI0 CUMBOJIOB.

— Pemats CHCTEMBI JTUHEHHBIX HEPABEHCTB, CHUCTEMBI
HEpPaBCHCTB, BKJIOYAKOINIHE KBaJIpaTHOS HEPABCHCTBO; HM300pa)kaTh
pelieHrue CUCTEMbl HEPaBEHCTB Ha YHCJIIOBOW MPSMOM, 3alUCHIBATH
pelieHue ¢ MOMOIIbIO CUMBOJIOB.

— Hcnonp3oBaTh HEpaBEHCTBA NIPU PELISHUU PA3IUYHBIX 3a7ad4.
Dynkyuu
— Pacno3naBath (QyHKIUH W3y4YeHHBIX BHAOB. Iloka3pIBaTh

CXeMaTHYeCKH pacCHOJIOKEHHE Ha KOOPJAWHATHOM  INIOCKOCTH
rpaukoB
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o -v =k = kx + b _k ,y=ax2+bx+c

byskumii Buma: y = kx, y = kx Y =3
y=x3,y=+x,y= [¥ | B 3aBUCUMOCTH OT 3HaYCHUI KOA((OUITNESHTOB;
OIMCHIBATh CBOMCTBA (PyHKITHA.

CtpouTh U U300pakaTh CXCMAaTHYECCKH IpaUKH KBaJIPATUIHBIX

— (G YHKIHH, ONMUCHIBATh CBOMCTBA KBAaJAPATUYHBIX (PYHKIUH I1O
ux rpaduKam.

— Pacno3naBaTh KBagpaTHYHYK (QYHKIHIO 10 ¢opMmye,

MIPUBOJHUTE IPUMEPHI KBAJIPATHYHBIX (PYHKIIMH U3 peajIbHOM KU3HHU,
$u3UKH, TEOMETPHUH.

Apugpmemuueckan u zeomempuueckan npozpeccuu

—  PacrnozHaBath apu@METHYECKYIO M TI'€OMETPUYECKYIO
OPOTPECCHH NPU pa3HbIX cnocobax 3aaHusl.

—  BBINONHATE BBIYMCIICHUSI C MCIIOJb30BaHUEM (GopmMys1 N-TO
qjeHa apu(PMETHYECKON M IeOMETPUYECCKOW NpOrpeccuil, CyMMBI
NEPBBIX N YJIEHOB.

—  H3o00pakaTep YJIEHBI MOCIEAOBATEIHPHOCTH TOYKAMU Ha
KOOPJIMHATHOM TIITOCKOCTH.

— PemraTte 3amaun, cBA3aHHBIC C YUCIOBBIMH
IOCJIEJOBATEIBHOCTSMH, B TOM YHCIIE 3a/1a4H U3 pPeaJIbHOM >KU3HHU (C
HCITOJIB30BAHUEM KAJIBKYJISITOPA, HU(PPOBBIX TEXHOJIOTHIA).
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TEMATUYECKOE TNIAHUPOBAHME YYEBHOI'O KYPCA (110 TOAAM OBYYEHUS)

7 xnacc (ae menee 102 1)

Ha3Banue paznena
(TeMbl) (YHCJI0 YACOB)

OcHoBHOe cojieprkaHue

OcHOBHbBIE BH/IbI 1€ATEIbHOCTH oﬁyqammnxm

Yucaa u
BBIYHCJICHHS.
PanuonanbHbIe
qucaa

(25 4

TTonsitue palMoOHAIBLHOTIO 4qpcIa.
Apudmernueckue nercTBUsS c
panroHAIBLHBIMUA YHCIaMU.

CpaBHeHue, YHOpsIIOYNBaHUE

palMOHAIBHBIX YHCEN.

CreneHb ¢ HaTypaJdbHBIM ITOKa3aTEIEM.
Pemrenne ocHOBHBIX 3amad Ha ApoOH,
TIPOIIEHTHI U3 pealbHON MPaKTUKU.
IIpu3HaKM AETMMOCTH, Pa3IOKEHUS HA
MHOYKHUTEIU HAaTypPaJIbHbIX YHCEJL.

Peanbnbie 3aBucumoctu. Ilpsamas u
obOpaTHast IPOITOPIINOHATBHOCTH

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

CpaBHHMBATH u YIOPSII0YHBATH npoou,
npeoOpa3oBbIBas npu HEOOXOIUMOCTH
IECSTUYHBIC podu B OOBIKHOBEHHEIC,

OOBIKHOBEHHBIE B JECSITUYHBIC, B YACTHOCTHU B
OECKOHEUHYIO JECSITUYHYIO JIPOOk.

[IpumeHATH pa3HOOOpa3HbIe CIOCOObI U MPUEMBI
BBIYHC/ICHUS 3HAYEHUI IPOOHBIX BbIPAKEHMI,
colepXallnX OOBIKHOBEHHBIE W JICCSITUYHEIC
apoOu:  3aMeHITh IpPU  HEOOXOAMMOCTH
NECATUIHYIO apoOb OOBIKHOBEHHOW |
OOBIKHOBEHHYIO  JECSTUYHOH,  HPHUBOIUTH
BBIpaKeHHE K (GopMme, Hanbosee yaoOHON ais
BBIYUCIICHUH, mNpeoOpa3oBbIBaTh  ApOOHBIE
BBID@KCHHSI Ha yMHOXXEHHE U JICJICHHUE
NECSTUIHBIX Npo0edl K IeHCTBUSIM C HEIIBIMH
YHCIaMU.

I[IpuBoaUTH YMCIOBBIe H OyKBeHHbIe MPHMeEPHI
CTEIIEHH C HaTypaJIbHBIM IoKasaTeJiem,
OOBSICHSISI 3HA4YEHHWs] OCHOBAHUSI CTENEHH WU
ImokKasaTeiid CTCIICHU, HAaXOOAHUTh 3HA4YCHUS
crerneneii Buaa a" (a — y00o0e paruoHaJIbHOE
9HCII0, N — HATypaJdbHOE YHCIO).
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IMToHuMaTh CMBICI 3aTUCH OOJIBIINX YHCEI C
MOMOIIBIO IECATUYHBIX ApoOel u cTeneHell uucna
10, npUMEeHATBHUX B pCallbHBIX CUTYAIUsAX.

IIpumeHsATH MpPU3HAKHU JICIIMMOCTH,
pa3ioKeHUsT Ha MHOXHTEIN HaTypPaJIbHBIX
qHCell.

Pemars  3ajaum  Ha  YacTH, IPOLCHTHI,
OpOIOPLHUN, HAa HaXOXKJACHUE ApoOH (mpoleHTa)
OT BEJWYHMHBI M BEJIWYUHBI 110 e npobu
(opoueHTy), nOpoOu  (IpoleHTa), KOTOPBII
COCTaBJISICT  OJHA  BEJIMYMHA  OT  JPYroOi.
IpuBoauTH, pa3dupaTh, ONEHUBATH PA3JINIHBIC
pelIeHus, 3aIUCH PEIICHUI TEKCTOBBIX 3ajad.
Pacno3naBatb W OOBSICHATH, OIMPAsCh Ha
OIpeiieIeHHsI, NPsSMO HPOIOPIUOHAIBHBIE U
0o0paTHO  TPONOPIHOHAIBHBIE  3aBHCHMOCTH
MEXXJ1y BEJIMYMHAMH; MPUBOAUTH MPUMeEPHI STHX
3aBHCUMOCTEH W3 peajbHOro MHpa, U3 JPYTrHux
Y4EeOHBIX MPEIMETOB.

PemiaTh NpakTHKO-OPUEHTHPOBAHHBIC 3a/1a41 Ha
APOOH,IPOLIEHTEHI, TIPSIMYIO U OOpaTHYIO
IIPOIOPIMOHAIIBHOCTH, MPOIOPIUHU

AJjredpanyeckue
BBIPaKeHHST

(27 )

ByKkBeHHBIC BBIPAKECHHSI.
Ilepemennsle. JlomycTuMble 3HAYE€HMUS
nepeMeHHbIX. DOPMYIJIBI.
IIpeob6pazoBanne OyKBEHHBIX
BBIDQKEHHI, paCKpbITUE CKOOOK U
MPUBEACHNUE MOJOOHBIX ClIaracMbIX.

OBJanerh anreOpandecKol TEPMHUHOJIOTHEH U
CHUMBOJIUKOH, HNPHMeHATB €€ B Mmpolecce
OCBOEHUSI yIeOHOT 0 MaTepHara.

HaxoauTh 3HaueHUsI OyKBEHHBIX BBIPpAKCHUH
OpH 3aJJaHHBIX 3HAYECHHUSIX OyKB; BBIITOJIHSITH
BBIYHCJICHUS 110 OpMyJIaM.
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CBoiicTBa CTENEHU C HAaTypaJbHBIM
oKa3aTeJIeM.

MHorousieHsl. CI0kK€HUE, BBIYUTAHUE,
YMHOXKEHHE MHOTOuJIeHOB. DOopMy bl
COKpaIlIEHHOIO YMHOXX€eHUs. Pa3noxeHnue
MHOTOYJIEHOB HAa MHO>KHUTEIHU

BBINOJIHATH npeoOpa3oBaHus 11eJIOrO
BBIPQ)XCHHUSI B  MHOTOYICH MPHUBEIACHUEM
IMOJTOOHBIX CIIAraeMBbIX, PACKPBITHEM CKOOOK.

BbINONHATE yYMHOXEHHE OJHOWIEHa Ha
MHOTOYJIEH M MHOTIOYJe€Ha Ha MHOTOYJIEH,
NpUMeHsATHL (OpMyJIbI KBaapara CyMMBI U
KBaJpaTa Pa3HOCTH.

OcymecTBaIsITh Pa3JI0KEHUE MHOTOWICHOB Ha
MHOXHTENIH IIyTEM BBIHECEHUSI 3a CKOOKH
o0mIero MHOXXUTENs, IMPUMEHEHUS (HOPMYIIBI
pa3sHOCTH KBaJpaToB, (OPMYJI COKPAIIEHHOTO
YMHO>XEHHUS.

IIpumensaTe npeoOpa3oBaHHE MHOTOYICHOB
JUIST  pelIeHWs]  pa3IudHBIX  3amad U3
MaTeMaTHUKH, CMEXHBIX  MPEIMETOB, U3
peaJbHON IPAKTUKU.

3HAKOMUTBLCS C HCTOpl/leﬁ pa3sBUTHUA MaTCMaTHUKH

YpaBHeHus u
HepaBeHCTBA
(20 u)

VYpaBHeHHe, paBuia IpeoOpa3oBaHMUsI

ypaBHEHUs, PaBHOCHIBHOCTH
YpaBHEHHUH.

JIuneitnoe ypaBHEHHE c OJTHOM
nepeMeHHOMH, peuenue JIMHEWHBIX

ypaBHeHHil. Penienye 3ajauc noMouibIo
ypaBHEHUH.

JIuneliHoe ypaBHEHHUE C IByMs
IIepeMeHHBIMH U ero rpaduk.Crucrema
IBYX JTUHEWHBIX YPaBHEHHUH C ABYMSI
nepeMeHHbIMU. Peienne cucteMm

Pemrars sMHENMHOE ypaBHEHHE C  OJHOU
IepeMEHHOW, MPUMEeHsIsI MpaBHJIa Iepexoja OT
HCXOHOTO YpPaBHEHHUsS] K PaBHOCHIBHOMY €My
Oonee npocroro Buaa. IlpoBepsiTh,siBiIsieTcst 11
KOHKPETHOE YHUCJIO KOPHEM ypaBHEHHUSI.
IMoaGupaTs NpuMepskI TP YHUCEI,
SIBJISIFOIIIUXCSI PEIICHUEM JIMHEHHOrO ypaBHEHUSI
¢ n1Byms nepeMeHHbIMH. CTPOHUTH B
KOOPAWHATHOHN IJIOCKOCTHU IrpaduK JIMHEHHOTO
YpaBHEHUs C ABYMsI NIEPEMEHHBIMU;,
MOJIB3YSICh T'PaUKOM, HPHUBOAUTH MPUMeEPBI
pelIeHus ypaBHSHUS.
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YpaBHEHU CIIOCOOOM MOJACTAHOBKH U
CIIOCOOOM CIIOKEHHUS

HaxoauTh peunieHue CUCTEMbI IBYX JHHEHHBIX
YpaBHEHUI ¢ AByMsl IEPEMEHHBIMH.

CocTaB/IfITh U pelIaTh YPaBHCHUE WIIH CUCTEMY
YPaBHEHUH 110 YCJIOBHIO 3a/a4H,
HHTEPIPETUPOBATh B COOTBETCTBUHU C
KOHTEKCTOM 33aJa4yd TMOJIyUYeHHBII pe3ysbTaT

KoopaunaTtein
rpaguku.
@yukuuu (24 4)

Koopaunara Toukn Ha  IIpsIMOM.
YHucsioBele TpoMexyTKH. Paccrosinue
MEXKAY ABYMsI TOUKAMHKOOPIUHATHOMN
MPSIMOM.

IIpsimoyronbHasi cUcCTeMa KOOPJIHHAT
Ha IUIOCKOCTH. Ilpumepsl rpadukos,
3alaHHbBIX dopmyamu. Urenue
rpadMKOB peajbHBIX 3aBUCHUMOCTEH.

Ilonsitne ¢dyukuun. I'padux GyHKIHM.
CaoiicTBa ¢yHkuwmii. JInneitnas GyHKIuys.
ITocTpoenne rpaduka JTHHEHHOMN
¢yukun. I'paduk pyHKIHM Y = | x|

HN300pakaTh Ha KOOPAUHATHOU NMPSAMOI TOUKH,
COOTBETCTBYIOIME 3aJaHHBIM KOOpJUHATaM,
JIydH, OTPE3KH, HHTEPBaJbl; 3allUChIBATh UX Ha
anreOpanyecKoM S3BbIKe

OTMedaTh B KOOPAMHATHOI MJIOCKOCTH TOYKH MO
3aJaHHBIM KOOpJAMHATAM; CTPOUTh TrpaduKu
HECJIOXKHBIX 3aBHCHMOCTEH, 3aJJaHHBIX
dbopmysamu, B TOM HYHCIE C IOMOIIBIO
U} poBBIX J1abopaToOpHuid.

IIpuMeHsiTS, H3y4yarh NnpeuMyliecTBa,
HHTEePHpeTHPOBATH rpaduueckuit cnoco6
MpPEICTAaBICHUST M  aHalu3a pa3sHoOOpa3HOM
JKU3HEHHOW HH(pOpMAaIINH.

OcBauBaTth TMOHsATHE (QYHKIHH, OBJIAJCBATH
(byHKIIMOHAIBLHON TEPMHUHOIOTHEH.
Pacno3HaBaThb JuHEHHY0 GyHKIU Y = KX + b,
onuchIBaTHL e€ CBOICTBAa B 3aBUCHMOCTH OT
3HaueHUi koa(pdumuentos K u b.

Ctpouts rpadguku JTUHEWHOW (dyHKIUH,
byHkIHN
y=ix|.
Hcnoab30BaTh
ITOCTPOCHUSI

HuppoBLie  pecypchl I
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rpaduKoB QYHKIWI U W3YyUESHHUS] UX CBOMCTB.
IIpuBonuts IpUMEPBL JIMHEHHBIX
3aBHCHMOCTEIl B peaJbHBIX IIpoleccax |
SIBJICHUSIX

IloBTOpPEHME M
0006wenne(6 1)

IToBTOpEeHHE OCHOBHBIX MOHATHH U
METOJOB Kypca 7 KJjacca, 00oO0IIeHne
3HAHUN

BbiOMpaTh, NPUMEHSATH OLEHHBATH CIOCOOBI
CPaBHEHUS YHCEJI, BEIYUCICHUH, ITpe0oOpa3oBaHM
BBIP@XKEHUH, PELLIEHUs] YPaBHEHUM.

OcyuecTBJIsITh  CAMOKOHTPOJIb  BBITIOTHIEMBIX
nercTBui u CaMOIIPOBEPKY  pe3yabTara
BBIYHUCIICHUH, TIpeoOpa30BaHUN, ITIOCTPOCHUN
Pemarb 3aa4u U3  peaJlbHOM  >KM3HHU,
NpUMeHAThL MaTeMaTHYeCKHe 3HAHMS I
pelIeHus 3a1a4d U3 APYTUX IpeaMeTOB.

Pemiath  TeKCTOBBbIE  32/1a4H, CPaBHUBATH,
BBIOMPATH CIIOCOOBI PEIICHHS 3a0a4d
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8 kmacc (ne menee 102 u)

HazBanmue

pa3aena (TemMbl)
Kypca (4HCJI0 YaCOB)

OcHOBHOe coaep:kaHue

OcHoBHbBIE BH/bI 1eAITEIbHOCTH 00y4AOUINXCS

Yuciaa
BbIYHCJICHHS.
KBaaparHnbie
KOpPHHU

(15 )

u

KBagpatHsblii KOpeHb U3 4ucia.

ITonsaTHE 00 MppaIMOHATBEHOM
gucne. Jlecsituunbie
OPUOIIVDKESHUST
HpparOHAJILHBIX YHCEII.
JlelicTBUTEIBHBIC YHCIIA.
CpaBHEHHE NSHCTBUTEIIBHBIX
qucesl. ApupMeTHICCKUH
KBaJIpaTHBINKOPEHbD.
VpaBHeHue Buaa X2 = a.
CaoiicTBa apu(pMETHISCKUX
KBaJIpaTHBIX KOpPHEH.
TIpeoOpa3zoBaHHE YHCIIOBBIX
BBIpAYKSHHUH, COZIEPIKaIINX
KBaJpaTHbIE KOPHU

DopMyIMpPOBATH ONpeJeleHUe KBagpaTHOTO KOPHS U3
4qucia, apupMeTH4ecKoro KBaJapaTHOTO KOPHS.
IIpuMeHATH OEepaluIO U3BJICUYCHUS KBaJPAaTHOIO KOPHS
W3 YHUClIa, UCHOb3Ysl IPU HEOOXOAUMOCTH KaJIbKYJISATOP.
OuneHuBaTh KBaJpaTHbIE KOPHU LEJIBIMU YHCIAMU U
JECATUIHBIMHU IPOOSMH.
CpaBHMBATL U YHOPAJA0YHBATH
UppallMOHAJIbHbIC YHCIA,
KBaJpaTHBIX KOPHEM.

HcciienoBaTs ypaBHEHHE X° = @, HAXOJUTh TOYHBIE U
npuOImKEHHBIE KOpHU nipu a > 0.

HccaenoBath CBOMCTBA KBaJpaTHBIX KOPHEH, IPOBOIS
YHCIIOBBIC SKCTIEPUMEHTHI c HCIIOJIb30BAaHUEM
KaJIBKYJISITOpa (KOMIIBIOTEPA).

Jloka3pIBaTh CcBOiicTBa apuU(pMETHUCCKHX KBaJAPATHBIX
KOpHEH; TpPHUMEHSATh WX Ui IpeoOpa3oBaHUS
BBIPAKECHUH.

BbINOJHATH NMpeodpa3oBaHMs BBIPAKCHUM, COAEPKAIINX
KBaJ[paTHbIE KOpPHHU. BrIpakaTb TNEepeMeHHBIE U3
reOMEeTPUYSCKUX U GHU3HISCKUX (DOPMYIL.

BpluMcjasTh  3HAYEHHMsl  BBIPOKEGHUM,  CcoAepIKallux
KBaJIpaTHbIC KOPHH, HCIIOJIb3Yys IIPH HeO6XO)ll/lMOCTl/I
KaJbKYJISITOP.

Hcnmoap30BaTh B XOJE PEIISHUs 33/aad 3JIEMEHTapHbIe

palroHaJIbHbIC u
3allMCaHHBIC C IIOMOIIBIO
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OpeACTaBICHUsI, CBSI3aHHBIE C MPUOIMIHKEHHBIMU
3HAYCHUSIMH BEJIMYHH.
3HAKOMUTBLCSI ¢ MCTOPHell pa3sBUTHS MaTeMaTHUKHU

60




IIpooonoicenue

Yucaa n CreneHs C LEJIBIM DopMyTHPOBATHL ONpe/eJieHHe CTEIIEHH C LEIbIM
BbIYHCJICHHSI. oKa3aTeJIEM. II0Ka3aTeJIeM.
Crenensp ¢ neabiM CranaaprHas 3anuch 4ucia. IMpeacTaBiasiTh 3aMUCh OOJIBIINX U MaJIBIX YHCEII B
IoKa3saTtejem Pasmeper 06bexToB cranzapTHOM Buje. CpaBHUBATH 4uCJa U BEJIUYUHBI,
(7 ) OKpyIIOWero mupa (or 3anucaHHbIe C HWCIoJb3oBaHneM crereHn 10.
3JIEMEHTaPHBIX
JaCTHI O KOCMHYECKHX Hcnonb3oBaTh 3anMCh YMCEN B CTAaHJAPTHOM BUIE IS
O6LCKTOB), JIJINTEIBbHOCTH BBIPAXXCHUS pasMepoOB 06'beKTOB, JJIIUTEIBHOCTH NIPOUECCOB B
MIPOIIECCOB B OKpY aroIeM MHpE.
OKpY’KaroIeM Mupe. ®opmMyIHpPOBAThH, 3aIMCHIBATL B CHMBOJIMYecKOil ¢opme n
CBOMHCTBa CTCNCHH € LETBIM WUIKOCTPUPOBATEL PUMEPAMHU CBONCTBA CTEIICHU
nokasaTejeM
C LEJIBIM HOKa3aTeJIeM.
IIpuMeHsATH cBOMCTBA CTEIEHH I IIpeoOpa3oOBaHMU
BBIPpQXKEHHUH, COIEpIKaIIUX CTEIICHH C LICJIBIM ITOKa3aTeseM.
BbINOJIHATH AeHCTBHUSI C YNCIIaMH, 3alIHCAaHHBIMH B
cTaHIapTHOM BujAe (YMHOXKEHHE, ACJICHHE, BO3BEICHHE
B CTEIICHB)
AJjredpanyeckue KpanpaTHelii Tpéxuren. Pacno3naBaTh KBaapaTHBIM TpEXUJIEH, YCTaHABIUBATH
BBIPAKEHHUS. Pasnoxenne kBaspaTHOTO BO3MOXKHOCTB €r'0 Pa3JIOKEHUSI HA MHOXXUTEJIH.
Ksajgparubrit TpeXHIcHaHa MHOKHUTCIIN PackiaaabiBaTh HA MHOKHMTEJM KBaJpAaTHBIN TPEXUIECHC
TPEXUIIeH HEOTPUIATENIBHBIM JUCKPUMHUHAHTOM
Gw
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Auredpandeckue AnreOpanueckas poOb. 3anuceiBaTh anrebpanmyeckue BbIpakeHUs. Haxoaurthb
BbIPaKEHHSI. Jomyctumslie 3HAYCHUS 00JacTh  OMNPEACIICHUS]  PAIHOHAIBHOTO  BBIPAKCHHSI.
Aureépanueckas MepEeMEHHBIX, BXOJISILIIAX B BBINOJIHATH  YHCJIOBBIC I[IOJCTAHOBKH U  BBIYHCIATH
podL anrebpanyueckue BBIPAKCHUSI. 3HaYeHHE APOOH, B TOM YHCIIE C IMOMONIIBIO KAIbKYJATOPA.
(15 9) OcHoBHOE CBOWCTBO @®opMyIMpPOBATH OCHOBHOE CBOMCTBO anreOpanydeckoi
anredpandecKoi Apoodu. ApoOu U NMPUMEHSITH €ro IJs mpeoOpa3zoBaHUs APOOEH.
Coxparenne 1po6eii. BbINOJHATH JAeHCTBUS C alIreOpanyecKUMU APOOSIMU.
Crnoxenne, BBIMUTAHNUC, | [IpuMeHATh NpPeoOpa3’OBaHHUsS BBIPAKCHHHA IS PEIICHHS
YMHOXKCHHC n ACJICHHIE 3a1a4. BeIpaxkaTh nepemeHnbie u3 Gopmyn (GU3HUECKUX,
AIredpandeckux npoGeii. reOMETPUYECKHX, OMUCHIBAIOIINX ObITOBBIE CUTYAI[UH)
IIpeoOpa3zoBaHue  BBIpAKCHUH,
comepKamux  anreOpanmdeckue
npobu
YpaBHenus KgBanpartHoe ypaBHEHHE. Pacno3HaBaTh KBaJpaTHbIC ypPaBHCHUSI.
U HEpaBeHCTBA. Henonxoe KBaJIpaTHOE 3anuceiBaTh GOpMYyJIy KOpHEH KBaJpaTHOTO ypaBHCHHS,
KBaaparubie ypaBHeHue. dopmyna KoOpHeEi pemiaTh KBaJpaTHbIe yPaBHEHHUs — IOJIHbIC U HETIOIHbBIC.
YPaBHeHUst KBaJ[paTHOI'O YpaBHCHHUSI. IIpoBouTh mpoCTeiiliMe WCCIEI0BAHMS  KBaJpPaTHBIX
(15 ) Teopema Buera. YpaBHEHUN.
Peuienue YpaBHCHHH, Pemiath ypaBHEHMsI, CBOJSIIHECS K KBaJPAaTHBIM, C
CBOAAIIMXCS K  KBaJApaTHBIM. IIOMOIIBIO TTPeoOpa3oBaHUil U 3aMEHON NEepEeMEeHHOM.
IIpocreiimue IpOOHO- Habuaoaarts 1 aHAJIU3MPOBATH CBSI3b MEXKIY KOPHSIMH U

panMroHalIbHbIE YPaBHEHUSI.
Pemienne TeKCTOBBIX 3ajlady  C
TMOMOIIBIO KBaJpaTHBIX
ypaBHEHUM

KOQ(i)(i)I/II_lI/IeHTaMI/I KBaJIpaTHOTO YpPaBHCHUS.

dopmyaupoBaTh TeopeMy Buera, a Taxke oOpaTHYIO
TeopeMy, NIPUMEHSTh 3TH TEOPEMBI ISl peIIeHUs 3ajadq.
Pemath TekCTOBBIE 3a]aUd ITeOpanyecKUM CIIOCOOOM:
MePEeXOUTh OT CJIOBECHON (OPMYIHPOBKH YCIIOBUS
3a/layu K ajredpandeckoil Moaenu MyTEM COCTaBJICHHS
YpaBHEHHS; peuiats COCTaBJICHHOE ypaBHEHHE;
HHTEPIPETUPOBATh PE3yJIbTaT.
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3HAKOMUTBCS ¢ UCTOPMEH Pa3BUTHS aIreOphl

YpaBHeHust

U HepaBeHCTBAa.
CucremMbl ypaBHeHHUIH
(13 v)

JIuneliHOe ypaBHEHUE C IABYMs
HNepeMeHHBIMH, ero rpaduk,
OpUMEPHI PELICHUs YPaBHCHUN B
LeJIbIX YHCJIIaxX.

Pemenue CHUCTEM IBYX
JAHEWHBIX YPaBHEHUM C IABYMs
HepEeMEHHBIMU. ITpumepst
pelIeHus CHUCTEeM HEeJIHMHEeHHBIX
ypaBHEHUM c ABYMSI
TIEPEMEHHBIMH.

I'papuueckas wHTEpHIpeTaUs
YpaBHEHUS c IBYMSI
TIEPEMEHHBIMU u cuUCTEM
ypaBHEHUH c ABYMSI
IEepPEMEHHBIMH.

Pemenne TEKCTOBBIX 3amad cC
TOMOIIIbIO CUCTEM ypaBHEHUH

Pacno3snaBarp  JIMHEHHBIC
TIepEeMEHHBIMH.

CtpouTh rpaduku JUHEWHBIX ypaBHEHUM, B TOM YHCJIE
HCI0JIB3YsI HU(POBBIE pecypcehl.

PasnuuaTh napauiebHBIC U IIEPECEKaIOIIHecs] IPsIMEIe
110 X ypaBHEHUSIM.

Pemiars cucteMbl IByX JIMHEWMHBIX YPaBHEHUM C JBYyMs
IIEpEMEHHBIMH ITOJICTAHOBKOM U CII0KESHHEM.

Pematp npocrtedmme CHCTEMBI, B KOTOPBIX OJIHO W3
YPaBHEHHUI HE SBISCTCS JTUHEUHBIM.

[IpuBoaute rpaduyUecKyl0 MHTEPHNPETANUIO PCLICHHS
YpaBHEHUS C ABYMsI IEPEMEHHBIMU U CUCTEM YpPaBHEHHUH
C IByMsI IIEpEMEHHBIMU.

Pemiaths TeKCTOBBIE 33124l aNTeOpandecKuM CIIOcOOOM

YpaBHEHHUs] C  JOABYyMs

YpaBHeHust
U HepaBeHCTBA.
Hepagenctsa (12

)

YuciioBble HEPABEHCTBA U UX
CBONCTBaA.

HepasencTBo c OJTHOM
HepeMEeHHOM. JInnelinbie
HEepaBEeHCTBa c OJTHOM
NEepEeMEHHON W UX pEelICHUE.

CucreMsbl JIMHEHWHBIX HEPAaBEHCTB
C OJHOW mNepeMeHHOW M ux
peuieHue.

M300parkeHne pereHus
JIMHEMHOI0 HEPaBEHCTBA U UX

PdopmyaupoBaTh CBOICTBa
WUIIOCTpUPOBaTH  MX  Ha
J0Ka3bIBATH anreOpandecKu.
IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/1€ PEIISHUS 3a4a.

YHUCJIOBBIX  HEPaBEHCTB,
KOOPJIMHATHOM MPSIMOH,

Pemars guHeHbIE HEPABEHCTBA C OJIHON MEPEMEHHOM,
n300paxkaTh PpEIICHHE HEPaBEeHCTBA HA  YHCIIOBOM
OpsIMOM.

PemiaTth cucTeMbl JHHEWHBIX HEPAaBEHCTB, H300pakaTh,
pelIeHNEe CUCTEMbl HEPAaBEHCTB Ha YMCJIOBOM IPsIMOU
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CHUCTEM Ha YHUCJIOBOU MPSIMOM

DYyHKIMHU. THousitme ¢yukuun. O6macte | HMcenosb3oBaTh GyHKIHOHAIHHYIO TEPMHHOJOTHIO H
OcHOBHBIE OIPEJICIICHUSI U MHOYKECTBO CHMBOJIMKY.
MOHSATHS 3HadeHni GyHKIHH. CIocoOb! BerunciasiTe 3HaYeHUus1 QYHKIINH, 3aJaHHBIX (GOPMYIIaMHU
(5 u) 3agaHusl QYHKIIHN. . (mpu  HEOOXOAMMOCTH  HCIIOJIB30BAaTh  KaJIBKYJISITODP);
I'papux dynxuuu. CpoMcTBa | cocTaBiasiTh TA0AMUBI 3HAYEHHH (QyHKIUH.
¢bynknuu, ux oroOpaxkenue Ha | CTPOUTH MO TOYKAM rpaduKu GyHKIHIA.
rpaduke OnmuceiBarh  cBoiicTBa  (QyHKIMH Ha  OCHOBe  €§
rpauIecKoro MpeacTaBICHUS.
Hcnoib30BaTh QYHKIMOHAIBHYIO TEPMHHOJIOTHIO U
CHMBOJIMKY.
HccaenoBarh npuMepsl rpaduKoB, OTPaKaIOUUX pealbHbIC
Iporecchl U sBicHus. IIPUBOAMTH NPUMeEPBI IIPOIECCOB U
SIBJICHUH C 3aJJaHHBIMH CBOMCTBaMH.
Hcnoab30BaTh KOMIbIOTEPHbIE IPOrPAMMBI U1 T10-
cTpoeHus rpadukoB GyHKIUH M U3YUYSHHsSI UX CBONCTB
DOyHKIUH. YUreHne u mocTpoeHue rpagukon HaxoauTs ¢ moMombio rpaduka GyHKINH 3HaYSHUE OJ1-
YuciaoBbie ¢yuknuii. [Tpumeps! rpadnkon HOM M3 paccMaTpHUBacMbIX BEIUYHH I10 3HAYCHHUIO JIPY-
dynkmun (GYyHKOUN, OTpaskaromIux TOM. .
© ) peaibHBIEC MTPOLECCHI. B HecloXKHBIX Clly4asix BhIpazkaTh (hopMyJioii

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

3aBUCUMOCTDb MECXKIY BCJIIMYNHaAMU.
OnuceiBaTh XapakTep HU3MCHCHUS OZ[HOf/‘I BCJIIMYHUHbBI B

3aBHCUMOCTH OT M3MEHEHUsS IPYTOil.
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IIpooonoicenue

Ha3Banmue
pas3jaena (TemMbl)
Kypca (4HCJI0 YaCOB)

OcHoBHOe cojeprkaHue

OcHOBHbBIE BH/IbI 1€ATE€ILHOCTH oﬁyqamumxcn

I'papux Pysxkmuu y = X2
dyHkuMu Y = X%, Yy = X3,

y = JX, y = |x|; rpaduyeckoe
pelienue ypaBHEHHM M CHCTEM
YpaBHEHUM

PacnosnaBarn BU/IbI H3y4aeMbIX pyHKIHI.
IToka3sbiBaTH cXeMaTH4eCKU MOJIOJKECHUE Ha
KOOPAWHATHOW TUIOCKOCTH TrpadukoB (GyHKOUNA BHma: Y
= )(2,\/7: )(3’

y= X, y=Ix|

Hcnonb3oBats (GyHKUMOHATBbHO-TPaUeCKUe
NpeACTABJICHUSA 11 PELICHUS U UCCIICIOBAHUsI YpaBHEHUN
HCHUCTEM ypaBHEHHUIL.

IIpumensaTs uudpoBble pecypcbl UL  OCTPOCHUS
rpauKoB QyHKIHI

IloBTOpEeHue n
00o6uenue (6
)

TToBTOpEeHNE OCHOBHBIX MOHSITHI
U METOJ0B KypcoB 7 U 8 KJIacCoOB,
o0oOmenne 3HaHUHI

Bbi0upaTh, NPpUMeEHSITh, OLEHHUBATH CHOCOOBLI CPaBHEHMS
YHCeJl, BBIUACICHHUH, NPeOOpa3soOBaHUN  BBIPAKCHHH,
pelieHusl ypaBHEHUI.

OcymecTBIATh CAMOKOHTPOJIb BBINOIHICMBIX NEHCTBUN U
CaMOIIPOBEPKY pe3ynbTaTa BBIYHCIICHUH,
npeodpa3zoBaHU, MOCTPOCHHUIA.

Pemate 3amaum M3 peanbHOW KU3HHM, TPHMEHSTH
MaTeMaTUUeCKHe 3HAHUS Ui PeIIeHUs 3a7ad U3 JPyTHUX
MPEeAMETOB.

Pemiate TekcTOBBIC 3aJa4U, CpPaBHUBATh, BBIOUPATH
CIOCO0BbI PEIICHUs 3aa49u
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9 knacc (ne menee 102 u)

Ha3zpanmue
pa3nea (TeMbl)
Kypca (4Mciio

OcHoBHOE coaepxKkaHue

OcHOBHbIE BH/bI 1eSITEIbHOCTH oﬁyqamumxcﬂ

9wy

MHOKECTBO JI€HCTBUTEIIBHBIX
qyCcel; JIeHCTBUTCIBHBIC

gHCila KaK 0ECKOHEUYHBIE TECATUYHBIC
npoOu. B3zamMHO OIHO3HAYHOE
COOTBETCTBHE MEXIY MHOXKECTBO
JIeHCTBUTEIILHBIX YHUCEI U
MHO>KECTBOM TOYEK KOOPJIUHATHOU
OpsIMOM.

CpaBHeHHE IeHCTBUTEIIBHBIX YHCE,
apudMeTHUYECKUE ICHCTBUI C
JeHCTBUTEIBLHBIMUA YHCIIAMH.
[MTpubnmxéHHOE 3HAYCHHUE
BEJINYUHBI, TOYHOCTh
HPUOIIMKSHUSI.

Oxpyrnenne uncen. [Ipukuaka n
OIIEHKA Pe3yJIbTAaTOB BBIUUCICHUN

4acoB)
Yucia u PanmonasibHbBIE YHCIIA, Pa3zBuBaTh npeacraBJieHHsl O YHCIaX: OT MHOXECTBa
BBIYHCJIEHHS. UppalMOHAIIbHBIC YHCIIA, HATypaJLHBIX YUCEJ IO MHOXKECTBa JICHCTBUTECIBHBIX
JlelicTBUTEILHBIE KOHCYHBIC H YHCeIl.
qyucia OECKOHEUHBIC JECATUYHBIE IPOOH. O3HAKOMHUTBCH C BO3MOXXHOCTBHIO MPEACTABICHUS

HNEeHMCTBUTECIILHOIO YHCIa KaK OECKOHECYHOM
JNECSITUIHOU JpOOU, MPUMEHSATH JICCATUIHBIC

OpUOIIKEHUS PAlMOHAIBHBIX U UPPAIIHOHAIIBHBIX

YHUCe.

H3o00pakarh JIeHCTBUTEIbHBIC YUCIIA TOUKAMH
KOOPAWHATHOM NPsIMOM.

3anucpIBaTh, CPABHUBATDH M YNOPAI0YHBATH
JIEACTBUTEIBLHBIC YHUCIIA.

BpBINOJIHATH, coyeTasi yCTHbIE U NUCbMEHHBIE
npuémsl, apupmMeTnyeckue AelcTBUA C
palMoOHaTBFHBIMH YHCIIAMH; HAXOAUTH 3HAYCHUS
CTEIIeHeH C IeJbIMU IT0Ka3aTesIMU U KOPHEM;
BBIYHCJIATH 3HAYCHUS YUCIOBBIX BBIPAYKCHUIA.
I[MonyuuTh npeacTaBIeHUE O 3HAYUMOCTH
JIEWCTBUTEIbHBIX YHCEN B IIPAKTUYECKON
OEeSITEILHOCTH YEIIOBEKA.

AHaJIU3UPOBATH M /1eJ1aTh BBIBOAbI O TOYHOCTH
MPUONM>KEHUST AeWCTBUTEIIBHOTO YHCIIa TPHU
peueHun 3aaa4.

OKpyriafaTh AeUCTBUTEIbHBIE YNCIIA, BHINOJHATH
NPUKUJIKY Pe3yJIbTaTa BBIUUCICHUM, OLEHKY
3HAUYEHHUN YMCJIOBBIX BBIPAYKESHUM.
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3HAKOMUTBLCHA C I/ICTOpPIeﬁ pa3sBUTHI MaTECMAaTHUKN

YpaBHenus JIuneliHoe ypaBHeHue. Peuienue OcBauBaTh, 3allOMHHATh M NPUMEHATH rpaduyecKue
U HepaBeHCTBA. YPaBHEHHM, CBOISIIUXCS K MeTO/bl IIPY PEIICHUN YPAaBHCHUN, HEPABEHCTB U UX
YpaBHeHust JIMHEHHBIM. CHUCTEM.
¢ OJHOM KBagpartHoe ypaBHeHue. Pertenue Pacno3naBarp nensie U JpoOHBIE YpaBHECHHUS.
nepeMeHHOI ypaBHEHHUM, CBOJISILIUXCS K PemiaTp uHeliHbIe M KBaJpaTHbIE YPABHEHUS,
(14 q) KBaJIpaTHBIM. BbukBagpaTHBIC YpaBHEHUSI, CBOJSIIIIUECST K HUM, TIPOCTCHUIIINE
YpaBHCHMUSI. AOpOOHO-paMOHAIFHBIC YPABHCHUS.
IIpumepsl pemeHust ypaBHCHHU TlpeanaraTs BO3MOXKHBIC CITOCOOBI PEIIICHUS
TpeThel U 4eTBEPTON cTeneHEN TEKCTOBBIX
pa3no’XeHneM Ha MHOYKHUTEIIH. 3a1a4, 00CyKaAaTh UX U pPeliaTh TEKCTOBBIC 3aa4yd
Pemrenue IpoOHO- pa3sHBIMU cIOCOOaMU.
palnoHATBHBIX yPaBHCHUIA. 3HAKOMHUTBHCS € MCTOPHENl pa3BUTHS MAaTEMAaTHKHA
Pemmenne TeKCTOBBIX 3aad
aireOpandecKuM METOJIOM
YpaBHenust JluneitHOE ypaBHEHHE C IBYMS OcBauBaTh U MPUMEHSITH TPUEMBI PCIICHUS CHCTEMBI

U HepaBeHCTBA.
CucreMbl ypaBHeHHIi

(14 g)

MEPEMEHHBIMHA U €ro rpaduk.
Cuctema JBYX JIMHESHHBIX
YpaBHEHUH ¢ NBYMs MEPEMEHHBIMHA
u e€ pemenue. Perienue cucrem
ABYX YpaBHEHUI, OJTHO U3
KOTOPBIX JIMHEHHOE, a Ipyroe —
BTOPOM CTENEHH.

I'padpuueckas wuHTEpOpeTarus
CHUCTEMBI yPaBHCHUH C JBYMs

NEPEMEHHBIMU

NBYX JIMHCWHBIX YpPaBHCHHUU C ABYMsI TIEPEMEHHBIMH
M CHUCTEMBI JIBYX YpPaBHCHHW, B KOTOPBIX OJHO
YpaBHCHHUE HE SIBJISICTCS JIMHCUHBIM.

HUcnoab3oBaTh pyHKIIHOHATBHO-TpahUIECKU
MPEJCTABICHUST [UUI1 PelleHusT W HCCIeI0BaHUS
YpaBHEHUM U CUCTEM.

AHAIM3UPOBATh  TEKCTHI  3aja4,  pemiaTb  HX
anrebpanvyecKuM criocobom: nepexoanTh oT
CIIOBECHOW (OPMYIMPOBKH yCJIOBHsSI 3adadyd K
anreOpanyeckoil  MoJenu ITyTéM  COCTaBJICHUS

CHUCTCMBbI ypaBHeHHﬁ; pemraTb COCTaB

67




PerieHre TEKCTOBBIX 3a/1a4
anrebpandecKuM CIIoCOO0M

JICHHYIO CUCTEMY YPaBHCHUN; HHTEPIPEeTHPOBATh
pe3ynbTar.
3HAKOMUTBLCS € MCTOPHEN pa3BUTHUS MaTEMaTUKU

YpaBHeHust
U HepaBeHCTBA.
HepagencrBa (16

1)

HucioBble HEpaBEHCTBA M HUX
CBOMCTBA.

JInHeliHbIe HEPABEHCTBA C OJHOM
NEePEMEHHON U UX pELISHUE.
CucTeMbl TUHEWHBIX HEPAaBEHCTB
C OJIHOM MepeMeHHOH M Hux
peurenHue.

KBanpaTtHbsle HepaBeHCTBA U UX
pelieHue.

I'paduueckas UHTEepHIpeTanus
HEpaBEHCTB u cucTemM
HEpaBEHCTB c BYMSI
IIEPEMEHHBIMU

Yurarth, 3alIUCHIBATH, IOHUMATH, HHTEPIPETHPOBATH
HEPaBEHCTBA; UCII0JIb30BaTh CUMBOJIUKY U TEPMUHOJIOTHIO.
BpINOHATHL TpeoOpa30BaHus HEPABEHCTB, HCMO0/1b30BATH
JuIst IpeoOpa3oBaHUs CBOMCTBA UHCIIOBBIX HEPABEHCTB.
Pacno3naBaTh JUHENHBIE U KBaJIpaTHbIE HEPABEHCTBA.
Pemarh jiuHEliHbIC HEpaBEHCTBA, CUCTEMbI JIMHEHHBIX
HEPaBEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOUAIOIIUX
KBaJpaTHOE HEPaBCHCTBO, U pellaTh UX; 00CYy:KAaATH
MOJIy4YECHHBIC PELICHUS.

HN306paskaTh pCLICHUE HEPABEHCTBA U CHCTEMBI
HEpaBEHCTB Ha YHCIOBOH MPsSIMOW, 3anuchIBATh
pelIeHrEe C TOMOIIBIO CUMBOJIOB.

Pewath KBaJIpaTHbIC HEPaBCHCTBA, HCIIOJIB3YsI

rpadudecKue MpeICTaBICHUS.

OcBauBaTh M NPUMEHATH HEPABEHCTBA IIPU PEIICHUU
pa3auYHBIX  3ajad4, B TOM  YHCJE  IPaKTUKO-
OPHUEHTHUPOBAHHBIX
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®yukuun (16
1)

KBagparnunast ¢dyHkous, e
rpaduk u cBoiictBa. [lapaborna,
KOOPJAWHATHI BEPIIUHBI
napaGoJibl, OCb CHMMETPHHU
napabonsl. CTeneHHbIe
byHKIIMU ¢ HATYpaTIbHBIMHA
okazareisamMu 2 u 3,ux
rpaduKH U CBOMCTBA.
I'padpuxn  dyskumii: y = KX,
y=k< + b, y=x,y=ax?
X

y=ady= "/;,y=|x|

PacnosznaBathb BUJTBI H3ydaeMbIX byHKITH;

WLTIOCTPUPOBATH cXeMaTHYecKH, 00BSICHSATD

pAcCIIOJIOKEHHE HAa KOOPJMHATHON TUIOCKOCTH TpadUKOB
N K

dynkumit Bunazy = kx, y = kx + b, y ==y = ax?, y =

3

axd, «

Y =VX, ¥ = [x| B 3aBHCHMOCTH OT 3HAYCHHIi

K03(UIIMEHTOB; OMUCHIBAaTh UX CBOMCTBA.

PacnosnaBath KBaJIpaTHUHYO (GyHKIMIO O hopMyIe.

IIpuBoaAUTH NPUMeEPBI KBaIPATUYHBIX 3aBUCUMOCTEH U3
pearbHON >KWU3HH, (PU3UKH, TSOMETPHH.

BeisiBasaTh U 0000marTe 0coOCHHOCTH Trpaduxa
KBaJ[paTHYHOM GyHKIMU y = ax? + bx + c.
Ctpouts #u  H300pazkaTh  CcXeMaTH4ecKH TpaduKu

KBaJAPaTUYHBIX (PYHKIIHUH, 3a1aHHBIX (OpMyJIaMu BUAA Y =
ax?y = ax? + q,y = ax + p)3,y = ax?> + bx + c.
AHaJIP[3HpoBaTB U IPUMEHATDH CBOMCTBa HU3YYCHHBIX
(YHKIMH JUIsT UX TTOCTPOCHHMSI, B TOM YHUCJIE C TTOMOIIBIO
HU(MPOBBIX PECYPCOB
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IIpooonscenue

YucaoBble
MOCJIeI0BATEIHLHOCT
u (15 u)

Iloustue YHUCJIOBOU

IIOCJICI0OBATCIIBHOCTH.

3agaHue  MOCIEIOBATEIbHOCTH
pexkyppeHTHOH  dopmysoll u
(opmyoit N-ro unena.
Apudmernyeckas u
reoMeTpuyecKas IIPOrPECCHUH.
Ddopmyibt n-ro 4jeHa
apudMeTHIeCcKOi u
reoMeTpUUYEeCKOM MIporpeccui,
CYMMBI MIEPBBIX N UJICHOB.
Wzo0paxenue YIICHOB
apudmMeTHIecKon u
reoMeTpUUYEeCKOM nporpeccuu
TOYKaMM  Ha  KOOpPJWHATHOM
TJIOCKOCTH.

JInnelHbIN "

3KCIOHEHIIUAJIBHBIN POCT.
CII0KHBIE TIPOIIEHTHI

OcBauBath " NMPUMEHATHb HWHJCKCHBIC 0603Ha‘IeHI/I$I,
CTPOUTH peveBbl€e BbICKA3bIBAHUSI C HCIIOJB30BAHUEM

TEPMUHOJIOTUH, CBSI3aHHOU c MOHATUEM
I10CJIEJOBATEIBHOCTH.
AHAIN3HUPOBATH dbopmymy n-ro 4JIeHa

MOCTICIOBATEIIFHOCTH WJIM PEKYpPEeHTHYI0 (GopMylly H

BBIYHCJASATh WICHBl ITOCJICIOBATEIBHOCTEH, 3aJaHHBIX
5TUMH (POpPMYIIaMHU.

YcranaBiauBaTth 3aKOHOMEPHOCTH B MIOCTPOCHUH
[IOCIIEIOBATEILHOCTH, eciu BBIITMCAHBI IepBbIC

HECKOJIBKO €€ YJICHOB.

Pacno3HaBaTh apupMETHYECKYI0 H TE€OMETPHYECKYIO
MIPOTPECCUN MPHU PA3HBIX CHOCO0AX 3aJaHUA.

PemaThb 3a1a4y ¢ HCHoyib3oBaHHEM (OpMYIT N-TO YiIeHa
apupMeTHIEeCKOH W TEOMETPHUYECKOM MpOrpeccui,
CYMMBI TIEPBBIX N YJICHOB.

HN300paskaTh 4JjIeHbl MOCJEIOBATEILHOCTH TOYKaMH Ha
KOOP/IMHATHOM MIIOCKOCTH.

PaccmaTpuBath mnpuMepbl MNpPoLecCOB M SIBJCHHH U3
peambHONH >KU3HH, WIIIOCTPUPYIOIIE W3MEHEHHE B

apudmMeTHUecKkol TPOrpeccHud, B TIE€OMETPUYECKOM
IIPOrPECCHH; n300paxaTh COOTBETCTBYIOIINE
3aBHCHUMOCTH Ipa)MISCKU.

Pemath 3axaum, CBSI3aHHBIC c YHUCIIOBBIMHA
[IOCJICIOBATEJIBHOCTAMH, B TOM 4YHCJE 3aJadd U3
pealbHOW  JKM3HH C  HCHOJIB30BaHHEM  LHUGPPOBBIX
TEXHOJIOTUH (PIEKTPOHHBIX TadnUIl, TrpaduIeckoro

KaJIbKYJISITOpa U T.I1.).
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PemiaTh 3amayd Ha CIIOXKHBIC MPOLICHTHI, B TOM YHCJIIE
3aa4d W3 peajbHOW NpPakTUKU (C HCIIOJIb30BaHUEM
KaJIBKYJISITOPA).

3HAKOMUTBHCSI ¢ MCTOPHEil Pa3BUTHS MaTEMaTHKH

IloBTOpEHME,
000011IeHHE,
CHCTEeMATU3ALMSA
3HaHMii!

(18 u)

Yuciaa u BBIYHCIEHHs (3aIlNCh,
CpaBHEHUE, aecTBus c
JefiCTBUTEIbHBIMU qHCcIaMHu,
qucioBasl IIpsiMasi; IIPOIICHTHI,

OTHOIIICHUS, HPOIIOPLIVIH;
OKpYyTJICHHE, npuGIKeHue,
OIICHKA; pEIICHUE TEeKCTOBBIX
3az1a4 apuPMETHISCKUM
crrocodom)

OnepupoBaTh NOHSITHAMHU. MHOXECTBO, ITOJMHOXECTBO,
ornepamnuu Hal MHOKECTBAMH; HMCNO0JIb30BAThH
rpadudecKkoe MpeaCTaBICHUE MHOYECTB JUISI OIHCaHMUS
peanbHBIX MPOIECCOB U SIBICHUH, IPU PEIISHUN 3a7a4 U3
OPYTUX y4eOHBIX MPEIMETOB.

AKTYyaJHU3UPOBATH TEPMHHOJIOTHIO H OCHOBHBIE JleiicTBUS,
CBSI3aHHbIC € YHMCJIAMHU. HATypaJdbHOE YHUCJIO, IIPOCTOE U
COCTaBHOE 4YHCHa, JEIMMOCTh HATypaldbHBIX YHCEl,
NPU3HAKK JEJIUMOCTH, IEeJI0o€ 4YHCIO, MOAYJb YHCIA,
OOBIKHOBEHHAsI M JECSITUYHAsh IOpOOW, CTAaHIAPTHBIA BHJ
4yucia, apupMeTHnyecKkuii KBaIpaTHBIH KOPEHb.

BeinmoHATEL fAeiicTBUSI, CPaBHHBATH M YNOPSIA0YHBATH
4qucia, MPeACTaBlIsITh 4YHUCIAa Ha KOOPAWMHATHOM MPSIMOM,
OKPYIUISITh 9HCHA; BBIMOJHATHL NPHKUAKY M OIEHKY
pe3yibTaTa BbIYUCICHUH.

Pemiate TekcTOBBIE 3agauM apu(GMETHYECKHM CIIOCOOOM.
PemaTh mpakTHYecKHe 3a4a4H, COJEPIKAIINE TPOIEHTHI,
01, YaCTH, BbIpa)Karollde 3aBUCUMOCTH: CKOPOCTb —
BpeMsi — pacCTOsiHHe, IleHa — KOJIWYeCTBO —
CTOMMOCTB, O0BEM  padOTHI — BpeMs —
MPOU3BOAUTEIIBHOCTh TPYAA.

Pa3z6uparn peaybHBIe JKH3HECHHBIE CHUTYyaIVH,
¢opMyIMpoBaTh UX Ha S3bIKE MAaTEMaTHUKH, HAXOAMThb
pelieHue,  IpPHUMEHss MaTeMaTHIeCKUHI ammapar,
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MHTEPNPETHPOBATH PE3YJIbTAT

Auredpanyeckue BbIpa:keHust | OnepupoBaTb  NOHATHSAIMH.  CTENEHb C  LEJIBIM
(mpeobpaszoBanue rokasaresieM, apu(MEeTHIEeCKUH KBaJpaTHBIH KOPEHb,
anrebpanvecKux BBIPDAXKCHUH, MHOTOYJICH, ajnreopandeckasi Ipo0b, TOXKJIECTBO.

AOTIY CTUMEIE3HATCHHIA) BBINOJIHSATH OCHOBHBIE 1€ CTBYSI: BEIIOIHATE PACUETHIIIO
dhopmymam, npeobpa3oBbIBATH Lesble, apoOHO-
palMoOHAJIBHBIE BBIPAXKCHUSI M BBIPAXKEHUSI C KOPHSIMH,
peann30BBIBaTH pasiiokeHue MHOTrO4JICHa Ha

MHOXKUTEJIH, B TOM YHCJIE C HCIIOJIB30BaHHEM (hopMyIr
Pa3HOCTH KBAJAPATOB M KBaJpaTa CyMMBI U DPa3HOCTH;
HaXOJUTh JOIyCTUMBIE 3HAU€HUs IEPEMEHHBIX s
pOOHO-paIOHATIEHBIX BBIPAYKEHHI, KOPHEH.

MoetupoBaTh C NOMOIIBIO (OPMYJT peasIbHBIE TTPOIECCHI
U SIBJICHUS

1 351ech mpeACTaBIEHBI BJIEMEHTHI COJAEPKaHUs Kypca, M3ydaBlluecs B 5—8 kiaccax U TpeOyroliue MOBTOPEHHs,
06o061meHusa u cuctematuzanuu. O0pamaTbCs K3TOMy MaTepHaly MOXKHO B BHJE aKII€HTAa Ha 3aBEpIIAIOIIEM dTarie
U3ydeHHUsi Kypca 9 Kjlacca WJIM paclpeneiisiTh IO COOTBETCTBYIOIIUM TEMaTHYECKUM pasjieiiaM, H3y4daeMbIM B
TeYEeHHUEe Yy4eOHOTO roja.
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IIpooonstcenue

DyHKIUH (moctpoenwue, OnepupoBarb NOHATUIMU: GyHKIHA, rpaduk

CBOWMCTBa HM3YYEHHBIX (QYHKIIUH; byHsKINH, HYJIH dyurnny, IIPOMEXYTKH

rpadgudeckoe peurenue 3HAKOIIOCTOSIHCTBA, MIPOMEKYTKH BO3pacTaHUs,

YPaBHEHHUI U UX CHCTEM) yObIBaHUs, HauOosbllee W HaWUMEHbIICE 3HAYCHUS
byHKIIIN.

AHaJIM3UpOBaTh, CpPaBHUBaTh, 00Cy:K1aTh CBOIiCTBa
(yHKIINH, CTPOUTH UX TPaQUKH.

OnepupoBaTthb MOHSATUSIMU: npsiMast
MIPOIIOPIIMOHAIBHOCTE, OOpaTHasi MPOIOPIMOHAIBHOCTD,
JIUHEeWHas GyHKUUs, KBaapaTudHas QyHKOUs, napadoia,
rurepooia.

Hcnoan3oBats rpaguku 1isi OHpeAcyiCcHUsl CBOMCTB,
MPOLIECCOB U 3aBHCHUMOCTEH, IJIsI pelIeHusl 3ajad U3
OpYyrux yd4eOHBIX TIPEAMETOB U pEaNTbHOI IKHU3HU;
MOAEJHPOBATH C IIOMOIIBI0O TpadUKOB peajibHEIC
MIPOLIECCHI U SIBICHUS.

BripaxkaTh popMy1aMu 3aBUCHMOCTH MEK/Ty BETHIHMHAMHA

Ilpu paspaboTke paboueii nOporpaMmbl B TEMAaTUYCCKOM IUIAHUPOBAHUHU JOJDKHBI OBITH YUTCHBI
BO3MOYKHOCTH HCIIOJIb30BAHUSI DJICKTPOHHBIX ([IU(POBBIX) 00pa30BaATEIbHBIX PECYPCOB, SIBIISTFOIUXCS YUeOHO-
METOJNUYCCKUMH MaTepuaiaMu (MyJIbTHMEIUHHBIC IIPOTPaMMBI, SJISKTPOHHBIC YUYCOHUKH W 3aJa9HUKH,
3JICKTPOHHBIC OUOJIMOTEKH, BHUPTyalibHbIC Ja0bOpPaTOPUH, HWIPOBBIC MPOTPAMMBI, KOJUJICKIIHH ITH(PPOBBIX
00pa3oBaTeIbLHBIX PECYPCOB), WCIOJB3YEMBIMH JUII OOYyYEHHs ¢ BOCIHUTAHHUS Pa3IUYHBIX TPYII
MOJIb30BATENICH, MPEACTABICHHBIMU B J3JCKTPOHHOM (IH(POBOM) BHUJIC W PCATUIYIOMIUMH JTUTAKTUISCKUC
Bo3moxxHocTu UKT,conepkaHne KOTOPBIX COOTBETCTBYET 3aKOHOATEIILCTBY 00 0Opa3oBaHUH.



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

LEJIM U3YYEHUA YYEBHOI'O KYPCA

«MaremMaTHUKy y’ke 3aT€M Y4YUTh HaJ0, YTO OHAa YM B HOPSTIOK
NPpUBOAUT», — IIHMCAaJl BEJIUKWNH PpYyCcCKUM yueHbli Mwuxann
BacunbeBud JIomMmoHOCOB. 11 B 3TOM COCTOUT OJlHA U3 ABYX LieJICH
OOy4YeHHUSTeOMETPUN KaK COCTaBHOW YacTH MaTEeMaTHKH B IIIKOJIC.
DTO# LEINCOOTBETCTBYET OOKa3aTeJbHAasl JUHUS IIPEIIOJaBaHUs
reomerpuun.Crenys NpeacTaBICHHON paboueii mporpaMme, HadnHas
C CEeIBMOro Kjlacca Ha YpPOKaxX I'eOMETPUM OOydJaroIIUHCs yUYHUTCSA
MNPOBOJUTH JOKa3aTEIbHBIE PACCYXXIEHUs, CTPOUTH JOTHYECKHUE
YMO3aKIIIOYEHHUSI, JOKA3bIBATh UCTUHHBIE YTBEPIKICHUS U CTPOUTH
KOHTPHOPUMEPHI K JOXHBIM, IIPOBOJAUTH PACCYXKICHHUS  «OT
MIPOTHUBHOTO», OTJIIMYATHCBOMCTBA OT IPHU3HAKOB, (GOPMYIHPOBATH
oOpaTHBIE yTBEpXXACHUS. YUECHHWK, OBJAJACBIIMH  HCKYCCTBOM
paccyxaatb, OyJAeT HPUMEHSTHEro M B OKpy»Karomiei >kuznu. Kax
nucain reomerp u negaror Uropsdenoposuu llapbirun, «I1roapmMu,
NOHMMAIOIMMUMM, 4YTO TaKO€ J0Ka3aTeIbCTBO, TPYAHO M HaXe
HEBO3MOXXHO MaHunyiauposarb». I B 3TOM COCTOUT Ba)KHOE
BOCIHHUTATEJIbHOE 3HAYEHUE U3YYEHUsT TE€OMETpUH, [pucyllee
HUMEHHO OTEYEeCTBEHHOW MaTeMaTudeckoll mikose. Bmecte ¢ Ttem
aBTOPBI IIPOrpaMMbl I[PEAOCTEPETAOT YUHUTENIsT OT U3JIMIIHETO
popmanuzma, OCOOEHHO B OTHOILIEHHM Havall W OCHOBaHHH
reomerpun. @panuy3dckuii marematuk XKan JlpegoHHe 1o sTomy
IMOBOJY BBICKa3aics Tak: «YTo KacaeTcsi AEIIMKATHOM IpoOIeMBbl
BBEJICHHUSI «AaKCHOM», TO MHE Ka)XeTCs, UTO Ha MEepPBBIX IOpax
HY>KHO BOOOIIe n30erars MpON3HOCUTH camMo 3TOo ciioBo. C npyroi
JK€ CTOPOHBI, HE€ CJIeAyeT YIIyCKaTb HH OJHOW BO3MOXHOCTH
JaBaTh IPUMEPHI JIOTHYECKHX 3aKJIIOUYCHHUM, KOTOphIE Kyda B
OosrpiIeit Mepe, 4eM HuAesA aKCHOM, SBISIIOTCS HCTUHHBIMH U
€IMHCTBEHHBIMU
JABUTATEISIMH MAaTEMaTHYIECKOTO MBIIIIIICHUS .

BTopoii 1enpo u3y4eHus Fr€eOMETPUHU SIBJISIETCSI UCIIOJIB30BAHUE
€€ KaKk MHCTPYMEHTa IIPU PEIIEeHUU KaK MAaTeMaTHU4YECKHUX, TaK U
OPAaKTUUYECKUX 3a/ad, BCTPEYAIOLIUXCS B pPEaJlbHOM XHU3HU.
OKOHYMBIIUNA KypC TEOMETPHUH IIKOJIBHUK [JOJKEH OBITh B
COCTOSTHUH OTIPEACIINTh TEOMETPUUIECKYIO (PUTYpPY, OITUCATh CIIOBAMH
JAaHHBI 4YepTEX HWIM PHUCYHOK, HAWTHU IUIOLIaldb 3€MEJIbHOTO
ydJacTKa, paccuuTaTh HEOOXOAWMYIO MJJIHHY OIITOBOJIOKOHHOTO
kabenst min TpeOyeMmble pa3Mephl rapaka Jisi aBTOMOOWIsl. DToMy
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COOTBETCTBYET BTOpAsl, BBIYHUCIMUTEIbHAS JHUHHUS B UW3YyYEHUU
reoMeTpuu B HikoJie.JlaHHass mpakTU4decKasi JIMHUSI SIBISIETCS HE
MeHee BakKHOM, dyeMm mepnas. Emé [lnaToH mpeammceiBan, 4TOOBI
«rpaxzaane IlpekpacHoro ropoga HU B KOEM CJydae HE OCTaBJISIIMU
TCOMETPHIO, BEIb HCMAJOBAXXHO JIaXKe MOOOUYHOC ¢€ MPUMCHCHUE —
B BOCHHOM JIeJie Jla, BIIPOUYEM, U BO BCE€X HAyKax — JJIsI JIyUIIEero ux
YCBOCHHS: MBI BEJIb 3HAeM, Kakasi OeCKOHEUHasl pa3HUIla CYIIeCTByeT
MEXAY YEJIIOBEKOM IPHUYACTHBIM K T€OMETPUHU U HEOPUUYACTHBIM».
Jnas  2TOro  y4YMTEeNK ~ PEKOMCHIYETCs  HOoI0upaTh  3ajadu
MNPAKTUYECKOT0 XapaKTepa sl pacCMaTpUBAE€MbIX TEM, YUUTh JeTel
CTPOUTH MaTEMaTUYECKHUE MOJEIIHN peajibHbIX >KU3HEHHBIX CUTYallui,
MPOBOJUTH BBIYUCICHUS U OLIEHUBATH aJICKBATHOCTH IOJYYEHHOTO
pe3ynbrata. KpaliHe Ba)XHO NOAUEPKUBATH CBSI3U T'€OMETPUHM C
JAPYTUMH NpeaMeTaMH, MOTUBHUPOBATH HCIIOJb30BATh ONPEJICIICHUS
reoMeTpuYecKuX (GUryp U MOHSTUH, IEMOHCTPUPOBATH IIPUMEHEHUE
IMOJTYYCHHBIX YMEHUH B (U3UKE U TEXHUKE. DTH CBSI3U HanOoIee IPKO
BUJHBI B TeMaX «BekTopbl», « [pUroHoMeTpuyecKkmue COOTHOLIEHUS,
«Metona koopaunat»u «Teopema I[Tudaropay.

B 3akiroueHue comémMcs Ha BEIUMKOIO MaTeMaTUKa U acCTPOHOMa
Horanna Kerutepa, 9To0bI emé pa3 mog4epKHyTh U MEeTallpeIMETHOE,
U BOCcHHUTaTeIbHOE 3HaueHUe reomerpun: “Geometria una et aeterna
est in mente Dei refulgens: cuius consortium hominibustributum inter
causas est, cur homo sit imago Dei”*.

MECTO YUYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yyeOHOMY miaHy B 7—9 kjaccax uM3ydaeTcst yuecOHBIH
kypc «['eomeTpusi», KOTOPBIH BKJIIOYAET CJEAYIOI[UE OCHOBHbBIC
pasaensl coaepxkanus: «I'eomerpuueckue PUrypbl U UX CBOHCTBa»,
«3MepeHne reoMEeTpUYECKUX BEJIUYHH», a Takke «JlekapTOBbI
KOOPAHWHATHI Ha IJIOCKOCTH», «BEeKTOpPhI», «/BHKEHUS IIOCKOCTH
n «IIpeoOGpa3zoBaHHUsS TOTOOU.

V4eOHBIM IUIaH NOpeaycMaTpuBacT H3YUYCHHUE TI'COMETPHUH Ha
0a30BOM YpOBHE, UCXO/IsT 3 HE McHee 68 yd4eOHBIX 4acOB B y4eOHOM
roay, BCero 3a Tpu rojaa odyuenus — He MeHee 204 gacos.

1 I'eomeTpust enuHa w BeyHa, oHa Oimcraetr B boxkpem mayxe. Hama
nIpUIaCTHOCTh K Hel CIIY?KUT OJHUM U3 OCHOBaHHﬁ, IO KOTOPbIM
4JeJIOBEK JIOJDKEH ObITh  oOpasom  boxwsum  (http://www.astro-
cabinet.ru/library/ Kepler/Tab_1.htm)
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COHAEPXAHUE YUYEBHOI'O KYPCA (I10 TOJAM OBYUYEHU )

7 xnacc

HauvanpHble TOHATHSA TeoMeTpun. Todka, npsiMasi, OTPE30K, JIy4.
¥Yronx. Buasl yranoB. BepTukainbHblE U CMEXHBIE  YIJIBL.
buccekrpuca yrna. JlomaHasi, MHOrOoyroabHuk. IlapannensHocTs U
NMEePHNEeHAUKYIIIPHOCTh NPAMBIX.

Cummerpuunble  ¢urypel.  OCHOBHBIE  CBOWCTBa  OCEBOH
cumMeTpuu. [IpuMepsl CHMMETPUH B OKPY’KarOIIEM MHUPE.

OCHOBHBIE MNOCTPOEHHUSI C IOMOIIBIO LUPKYJId W JIUHEHKH.

TpeyronsauK. BrIicoTa, MenmaHa, OMCCEeKTpHCa, UX CBOMCTBA.
PaBHOOEenpeHHBIIT M PaBHOCTOPOHHUH TpeyroJbHUKH. HepaBeHCTBO
TPpEyroabHHUKA.

CpoiicTBa W TIpU3HAKH PaBHOOEAPEHHOTO TPEYTOJbLHHUKA.
IIpusHaku paBeHCTBA TPEYTrOJIBHUKOB.

CBoiicTBa ¥ NPU3HAKHU HapajlIeIbHBIX NpsAMbIX. CymMma yriioB
TpeyronbHHUKa. BHEeNIHNE yIriibl TPEYyrOdbHHUKA.

IpsiMmoyroabHbIi TPEYTOJbHUK. CBoOMNCTBO MeauaHbl
OpsIMOYTOIBHOTO TpPEYTOJIbHUKA, MNPOBEAEHHON K TIHIOOTEHY3E.
IIpuznaku paBeHCTBa MPSMOYTOJIBHBIX TPEYTrOJIbHUKOB.
IIpsiMOyTOIBHBIN TPEYTOJIBHUK C yriiomMm B 30°.

HepaBencTtBa B TreoMeTpUH: HEPABEHCTBO TPEYroOJbHUKA,
HEPAaBEHCTBO O JUIMHE JIOMAaHOMW, Teopema O OoJbIIeM yIJe U
OorpuICHCTOPOHE TPEyTroJdbHUKA. [lepneHAuKyIIsIp U HaKJIOHHAas.

I'eomeTpuueckoe mMecTo Todek. buccekTpuca yria u cepeIuHHbIN
NEePHEeHANKYJIISAP K OTPE3Ky KaK Fr€OMETPHUUYECKHUE MEeCTa TOYEK.

OKXpy>XHOCTB U KPYT, XOpJAa U JUaMeTp, UX cBolicTBa. BzanmHoe
pacmosio’keHHe OKPY>KHOCTH | npsimoi. KacaTrenpHasa u cexymias K
okpy>kHOCTH. OKpYy>XHOCThb, BHHCaHHasi B yroia. Bnucannas u
OIMCAaHHAasl OKPY>KHOCTH TPEYTrOJbHHUKA.

8 knacc

YerpipéxyronbHuku. IlapannenorpammMm, €ero nOpuU3HaKd U
cBoiicTBa. YacTHbIE ciiy4yaw IapajuieJorpaMMoB (IPsSIMOYTOJILHUK,
poMO, kBaapar), UX NpU3HAKU U cBo¥icTBa. Tparenus, paBHOOOKAasI
Tpaneuusi, €€ cBoicTBa U Npu3Haku. [IpsiMOoyrosbHast Tpanenusi.

Meton yaBoenusi menuansl. lleHTpanbHas cummerpusi. Teopema

daneca u TeopemMa 0 NPONOPLUOHAIBHBIX OTPE3KaXx.

Cpennne JWMHAM TpEyrojJbHWKAa U Tpameumu. LleHTp Macc
TPEeyrojbHUKA.

I[TomoOme TpeyronbHUKOB, KO3 durment nomodusa. IlpusHaku
Mmogo0usI TPeyroiabHUKOB. IIpuMeHeHHe noao0us IpU pEUICHUU
IIPAKTUYECKUX 3aJad4.
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CaolicTBa mromayiei reomerpudeckux ¢uryp. Popmyisr s
IUIONIA/IM TPEYTOJIbHUKA, ITapajuiejiorpaMmMa, poMOa U TpareiluH.
OTHo1IeHUEe TUToIMAaned MoJO0OHBIX QUTYDP.

BpruuciieHue miomaneil TpeyroaibHUKOB M MHOTOYTOJIBHUKOB Ha
KJIeT9aTol Oymare.

Teopema IIudaropa. Ilpumenenne Tteopemsbl I[ludaropa mpu
pemIeHNN NPaKTUYECKUX 3a7ad.

CuHyc, KOCHHYC, TaHI'€HC OCTPOTO YyIjla HPSIMOYTOJIBHOTO
TpeyrojbHUKa. OCHOBHOE€  TPUTOHOMETPUYECKOE  TOXKJECTBO.
Tpuronomerpudeckne pyHKIHH yrioB B 30°, 45° u 60°.

BrnimcanHbie 1 EHTpaIbHBIC YTJIbI, YTOJI MEXIYy KacaTeJIbHOU U
XOopAaoH. Yrael MexXAy XOoplaMHh W CEeKylIMMH. BrnmcaHHble u
OIIMCAaHHbIE YETBIPEXYIOJIBHUKU. B3anMHOE pacrnosokeHue AByx
okpyxHoctel. Kacanue okpykHoctei. O0I1ue KacaTejabHbIC K IBYM
OKPY>KHOCTSIM.

9 xiacc

Cunyc, kocwHyc, TanreHC yrioB or 0 mo 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOXAECTBO. DOPMYIIBI NPUBEICHUS.

Pemenne TtpeyroipHukoB. TeopemMa KOCHHYCOB UM TeopeMa
CHHYCcOB. PemieHne mnOpakTHYECKHX 3a4ad C HCHOJB30BAHUEM
TEOPEMBIKOCUHYCOB U TEOPEMBI CUHYCOB.

IIpeoGpazoBanue mo100usl. ITonobue COOTBETCTBEHHBIX
3JI€MEHTOB.

Teopema © OpOU3BEIEHUHU OTPE3KOB XOpA, TEOPEMBI O
MNpPOM3BEJICHUU  OTPE3KOB  CEKYyLIUX, TeopeMa O  KBajpare
KacaTeJIbHOM.

BexTop, nimuHa (MOIYJb) BEKTOpa, COHAIIPABIICHHBIE BEKTOPHI,
MIPOTHUBOMOJIOKHO  HANpaBJCHHBIE  BEKTOPHI, KOJJIMHEAPHOCTH
BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalllHd HaJd BEKTOPaMH.
Pa3zioxxenue BeKkTOpa II0 JBYM HEKOJUJIMHEAPHBIM BEKTOpPaM.
Koopaunatelr BekTopa. CkalsipHO€ HNPOU3BEIACHHUE BEKTOPOB,
OPpUMEHEHHE JIST HaXOXKJASHUS JUIUH U yTJIOB.

JlekapTOBBI KOOPAMHATHI Ha INIOCKOCTH. Y paBHEHUS IIPSIMOU U
OKPY>XHOCTH B KOOpJWHATaX, IE€PECCYCHHE OKPYKHOCTCH U
OpsIMBIX. MeToZ KOOpAWHAT U €r0 IPUMEHEHHE.

IlpaBusibHBIE MHOTOYTOJBbHUKU. JnuHa okpyxHOCcTH. ['panycHas
U paauaHHas Mepa yria, BBIUHCICHHE JUIUH IyT OKPY>XHOCTEH.
ITnomanes Kpyra, ceKropa, CerMeHTa.

JIBU>KeHUsI IUIOCKOCTH UM BHYTPEHHHE CHUMMETPHH (QUryp
(pneMeHTapHbIe MPEICTABICHUS ). TlapannenbHblit nepeHoc.
IToBoporT.
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[UIAHUPYEMBIE ~ TIPEAMETHBIE ~ PE3VJIbTATBl  OCBOEHMS
TIPUMEPHOM PABOYEM ITPOTPAMMBI KYPCA (IO TOOAM
OBYUEHMSI)

OcBocHue ydeOHOTO Kypca «['eomeTpus» Ha ypOBHEC OCHOBHOIO
obmiero  oOpa3oBaHUS  JOJDKHO  OOECHEYMBATH  JTOCTHO)KCHHEC
CIIEYIONIUX TPEAMETHBIX 00pa30oBaTeIbHBIX PE3YJIbTATOB:

7 xiacc

— Pacrio3naBare  W3ydeHHBIE  TreoMeTpHUeckue  (GUTYPHI,
ompenensaATs  UX B3alMHOE pacIroyioKeHue, n3o0paxkaTh
reoMeTpuYecKkue (PUrypbl; BBIIIOJHITh YEPTEKHU MO yCIOBHIO 3aJIa4U.
H3MepsaTs NuHEHHBIE W YIJIOBBIE BEIMYWHBI. Pemars 3amaum Ha
BBIUHCIICHHUE JUTMH OTPE3KOB M BEJIMYUH YTJIOB.

—  Jematp TpyOyrO0 OLIEHKY JIWHEHHBIX M YIJOBBIX BEIWYHH
MIPEIMETOB B pEaJIbHOM JKHW3HU, Pa3MEpPOB IPHUPOIHBIX OOBEKTOB.
Paznuyate pazMepbl 3TUX OOBEKTOB IO MOPSIJIKY BEJIUYHHBI.

—  CTpouTh 4epTeKHU K FTEOMETPUICCKUM 3a/1adaM.

—  Ilomp3oBaTbcsi MHNpHU3HAKAMHU  pPaBEHCTBA  TPEYTOJIbHUKOB,
HUCIIOIb30BaTh IIPU3HAKA u CBOIICTBa paBHOOEIPEHHBIX
TPEYrOJbHUKOB IIPU PELICHUHU 3a1a4.

— HpOBOI[I/ITI: JJOTUHYCCKHUEC PACCYKJACHHA C MHCIIOJIB30BaAaHUCM
T€OMETPHUUIECCKUX TCOPEM.

—  Ilonp3oBaTbecst HOpHU3HAKAMM PABEHCTBA  MOPSIMOYTOJBbHBIX
TPEYIrOJIbHUKOB, CBOMCTBOM MEIMAaHBbI, NPOBEAEHHOU K T'HIIOTEHY3€
IPSIMOYIOJIBHOI'O TPEYrOJIbHUKA, B PELICHUU F'€OMETPUUECKUX 3aad.

—  Omnpeaensate NapaaiedbHOCTh MNPSIMBIX C MHOMOIIBIO YTJIOB,
KOTOpble 0Opa3zyeT ¢ HuMHU cekymas. OnpenensiTs NapajuieIbHOCTb
MPSIMBIX C TTOMOIIIBIO PABEHCTBA PACCTOSIHUH OT TOYEK OJTHOU IMPSIMOU
J10 TOUEK APYroi npsiMou.

— Pemats 3aJga4u Ha KJIeTYaTO 6yMare.

— HpOBOIII/ITL BBIYUCIICHUA U HAXOOUTHh YHUCIIOBBIC U 6yKBeHHLIe
3HAQYCHUsSI YTIJIOB B TCOMCTPHUYCCKHUX 3a/ZladaX C HCIIOJIb30BaHUCM
CYMMbI YTJIOB TPCEYTIOJbHUKOB WU MHOTI'OYTI'OJIBHUKOB, CBOMCTB yTJoOB,
06p330BaHHBIX opu MNepPEeCCUCHUU ABYX MNapaJluICJIIbHBIX IIPAMBIX
CeKyHleﬁ. Penrats IPAKTUYICCKHE 3aa4Y Ha HAXOXIACHHUEC YTJIOB.

—  Bnagetp NOHATHEM TI€OMETPUUYECKOIO MeECTa TOYEK. YMETh
ompeAensaTh OHCCEKTPUCY yTIia M CEePEeIUHHBIA NEePIEeHIUKYISIP K
OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

— (DOpMyJ'II/IPOBaTL onpeaAcICHUA OKPY>KHOCTHU U KpyTra, XopAbl U
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ouaMeTpa OKPY>KHOCTH, IIOJB30BaThCS WX CBOWCTBAMHU. YMETh
OPUMEHSITh 9TH CBOMCTBA MPHU PELISHUHU 3a7a4.

— Brnaners mHoHSATHEM ONHCAaHHONW OKOJO  TpPEYTroJbHHUKA
OKPY)KHOCTH, yMETh HaxonuTh €€ ueHtp. [lonb3zoBarbecs dakramu o
TOM, YTO OHCCEKTPHUCHI yIJIOB TPEYrOJIbHUKA ME€PECEKar0TCs] B OJHOM
TOYKE, U O TOM, 4YTO CEPEAMHHBIEC IEPIECHIUKYISIPBl K CTOPOHAM
TpEeyroJIbHHUKA NePECcCeKaroTCs B OJHOM TOUKE.

—  Bunaners MOHSITUEM KacaTeJabHOU K OKpPY>KHOCTH,
MOJIb30BaThECSI TEOPEMOl O NEPHNEeHAUKYJISIPHOCTH KacaTeJIbHOU u
panuyca, IpoBeAEHHOIO K TOUYKE KaCaHUs.

i ITonp30BaThCs HpOCTeﬁmHMH TeOMETPUICCKUMHU
HEpaBCHCTBaMH, IOHUMATh UX HpaKTI/I‘IeCKI/Iﬁ CMBICJI.

— IIpoBOoauT, OCHOBHBIE TI'€OMETPUYECKHE IIOCTPOCHUA C
MOMOIUBIO UUPKYJS U JIMHEHUKU.

8 kiacc

b Pacno3naBaTth OCHOBHBIC BHUbI ‘-ICTI)IpéXyFOIH)HI/IKOB, ux
3JICMCHTHI, II0JIb30BAaThCA nux CBOlCTBaAMH npu peHICHUN
TCOMCTPHUHICCKHUX 3ada4.

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

— Bnanere 1moHsTHEM CpedHEW JIMHUM TPEYroJIbHUKA U
Tpameuuy, IPUMEHATh UX CBOWCTBA MPHU PEIIEHHH T'€OMETPUUYECKHUX
3anad. Ilonb3oBatbest  Teopemoit  Pajmeca U TEeopeMou o
OPONOPIMOHANIBHBIX  OTpPe3KaxX, MOPUMEHATh WX JJIs pelIeHUs
MPaKTUYECKHUX 3a7ad.

—  IIpumeHATH NpU3HAKU MOJOOUS TPEYTOJIBHUKOB B PEIICHUH
reOMEeTpUUYECKUX 3aJ1a4.

— ITonb3oBaTbcs TeopeMou [Mudaropa  ans peuieHus
TCOMETPHUUYCCKUX M MPAKTUYICCKHUX 3agayd. CTpOI/ITB MaTEMaTUYICCKYIO
MOZE€Nb B IPAKTUYECKUX 3aJa4ax, CaMOCTOSATEIIBHO JA€JIaTh Y4ePTEXK U
HaXOJUTh COOTBETCTBYIOLIUE AJIUHBI.

— B.]'IaZ[CTL HNOHATHUAMHU CHUHYCA, KOCHMHYCA U TaHI'€HCa OCTPOro
yria IpsAMOYTOJIbHOTO TPpEyTroJIbHUKA. ITonp30BaThCs OTHUMHU
TIOHATUAMU JJId PCIHICHUSA MPAKTHUICCKUX 3ada4.

— Brruucaars (pa3nmuaHBIMHA criocobammu) TUIOMIAab
TPEeyroJibHUKA W IUIOMIAH MHOTOYTOJbHBIX (UTYp (IIOJB3YsCh, TAC
HEO0X0ANMO, KaJIbKYJIATOPOM). IIpUMEHSTh IMOJIyYEHHBIC YMCHHS B
NPaKTHYCCKUX 3ajavyax.
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—  Bulagerp HOOHSTHSAMHM BIIMCAHHOTO W LIEHTPAJILHOTO YIJa,
HCIIOJIB30BAaTh TEOPEMBI O BIIMCAHHBIX YTJIaxX, yIJlax MEXIy XOopAamu
(cexymuMu) U yTyie MEXKAy KacaTeJIbHOW M XOpAOH NpH PEIICHUH
TeOMEeTPUUYECKUX 3aad.

— Bnanets MOHSITUEM OMNHCaHHOI'O 4eThIpEXYTrOJIbHUKA,
OPUMEHSITh CBOWCTBAa OMUCAHHOTO YETHIPEXYTOJILHUKA TIPU PELICHUU
3ajad4.

— HpI/IMeHHTL IOJIYYCHHBIC 3HaHUA Ha IPAaKTHUKE — CTPOUTH
MaAaTCMaTUYCCKHUEC MOJACIIN AJId 3aJa4d peaﬂBHOﬁ JKU3HU U NPOBOAUTH
COOTBETCTBYIOIIINE BBIYHUCIICHUA C ITPUMEHEHUEM HO,[[O6I/I$I u
TPUTOHOMETPHUU (HOJ'IL?,yHCI), rac HeO6XOIlI/IMO, KaJ'ILKyJ'ISITOpOM).

9 knacc

— 3Harp TPUrOHOMETpHUYECKHE (YHKIHUU OCTPBIX YIJIOB,
HaXOAUTh C HX IOMOIIBIO PA3IUYHBIC SJIEMEHTHI IPSIMOYTOJBHOTO
TPEYroJibHUKa  («pPEHIEHHuE MPSAMOYTOJBHBIX  TPEYTOJIBbHHUKOBY).
Haxonute (c mDOMOIIBIO KaJbKYJSATOpPAa) JJIWHBI W yIJbl IS
HETaOJUYHBIX 3HAYCHUH.

— ITonw3oBaThest  (opmysiaMu NPUBEACHHUS W OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXKJAESCTBOM JIJIsI HAaXOXJAEHUS COOTHOULICHUM
MEXy TPUTOHOMETPHUYECKUMH BEIUYNHAMMU.

— Hcnonp3oBaTh TECOPEMBI CUHYCOB 158 KOCHHYCOB JJIsL
HaxXOXACHHUA PAa3JIMYHbIX DJJICMCHTOB TpPCYTOJbHHUKA («pCH_IeHI/Ie
TprFOJ'II:HI/IKOB»), HIPpUMCHATL HUX TIPpU PCEHICHHUU TI'COMETPHUYCCKUX
3aga4.

—  Buanmers TTOHSITUSIMU npeoOpa3oBaHUs monoows,
COOTBETCTBEHHBIX DJIEMEHTOB NOMOOHBIX ¢(uryp. Iloap3oBaTtbCcs
CBOMCTBaMHM M0JI00UsI MPOU3BOJBHBIX (GUTYp, YMETh BBIYUCISITH
JUTMHBI 1 HaXOJHTh YTJIbl y MOAOOHBIX ¢uryp. [IpumeHsaTs cBoiicTBa
nonoduss B MNPAKTHUECKUX 3aJadaX. YMETh IPUBOJUTH IIPUMEPHI
NOTOOHBIX (UTYP B OKPYKAIOIIEM MHpE.

—  Tlomp30BaThCsl TEOPEMaMHu O MPOU3BEJACHUN OTPE3KOB XOP/I, O
MMPOU3BEJICHUH OTPE3KOB CEKYIIHUX, O KBaJpare KacaTeIbHOM.

—_— ITomp30BaThCS BCKTOpaMH, IMOHHUMATh HUX FCOMeTpI/I‘-IeCKI/Iﬁ u
(1)H3PI‘IGCKI/Iﬁ CMBICJI, IPUMECHATh HUX B PCHICHHUU T€COMCTPUYCCKHUX H
(bHSI/I‘IeCKI/IX 3aaa4. HpI/IMCHﬂTB CKaJISIpHOC IPOU3BCACHUC BCKTOPOB
I HAXOXKACHUA NJIUH U YTI'JIOB.

— ITonp30BaThCs METOJO0M KOOPJAHUHAT Ha IMJIOCKOCTHU, IPUMCHSATH
€ro B p€lICHUHU Ir€OMETPHUICCKUX U IMMPAKTHUYICCKUX 3aJa4.

— BJ'IaI[eTI) INOHATUSAMHU NMPAaBUJIBHOI'O MHOT'OYT'OJIbHUKA, NJIWHBI
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OKPY>XHOCTH, IJIWHBI OYTH OKPYXHOCTH W paIHMaHHOW MepHl yria,
YMETh BBIYHCIATH IUIOMIAJb Kpyra u ero 4acrteil. [IpumeHsTh
MOJIy4YeHHBIC YMCHHUS B IMIPAKTUYSCKUX 3aJadax.

—  Haxoaute ocu (WM HEHTPBI) CUHMMETPUH (UTYDP, IPUMEHSTH
JIBHOKEHUS TIJIOCKOCTH B TIPOCTEHIIINX CIydasiX.

— ITpuMeHsITh NOJIy4YeHHbIC 3HAHUS Ha NIPAaKTHUKE — CTPOUTH
MaTeMaTHYeCKHEe MOJCIIH JUIS 3a/]a4 pealIbHOM J)KU3HU U IIPOBOJIUTH
COOTBETCTBYIOIIME BBIUYHCIICHUS C IPUMEHEHUEM MONO0HUS U
TPUTOHOMETPHYCCKHUX (QYHKIHN (MOIB3YSICh, T HEOOXOINMO,
KaJIbKYJISITOPOM).
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TEMATUYECKOE IINIAHMPOBAHME VYEBHOI'O
KYPCA(ITO 'OJAM OBYYEHM )

7 xnacc (ue MeHee 68 1)

Haspanue pazgena
(Tembl) Kypca
(4uci0 yacos

OcHOBHOe coaep:kaHue

OcHOBHbBIE BU/IbI IeSITEILHOCTH
00y4arouxcs

IIpocreiimue
reoMeTpuyeckue (GUIypbl
H UX CBOJNiCcTBa.
HN3mepenue
reoMeTpHYecKHX BeJHMYMH

(14 v)

IIpocreiimme reomMeTpudYecKre OOBEKTHI:

TOYKH, NPAMBIC, JIYYHU U YIJIBI,
MHOT'OYT'OJIBHHK, JIOMaHasl.

CMerKHBIC U BepTHKaJIbHBIE yIIbl. PaboTa ¢
npocrermumu yeprexxamu. Msmepenue
JIMHEHUHBIX U YTJIOBBIX BEJIMYUH, BbIUUCIICHUE

OTPE3KOB M YTJIOB.

IMepumerp u mromans GUTryp, CO-TaBICHHBIX

U3 NpsAMOYTOJIbHHUKOB

®dopmMyIHMPOBaTHL OCHOBHBIC
MOHATUS U OIpEAcICHUSI.
Pacno3naBarh U3ydyeHHbIE
reoMeTpudecKkue GUrypsl,
onpeaeasiTb UX B3aNMHOE
pacIOJIOKEHHE,

BBINMOJIHATH YePTEXK MO YCIOBHUIO
3a/71a4u.

IIpoBoauTh npocreimume
MOCTPOEHUS C MOMOIIBIO
LMPKYJISI U JIMHEHUKH.

HN3MepsiTh JIMHEHHBIE U YTIIOBBIE
BEJIMYUHBI TEOMETPUUECKUX U
MPaKTHIECKUX OOBEKTOB.
OnpenensiTh «Ha TIa3» pa3Mephl
peanbHBIX OOBEKTOB, NPOBOAUTH
rpyOyIO OIIEHKY HX pa3MepoB.
PemaTh 3amaun Ha BBIYHCICHHUE
JUTUH OTPE3KOB U

BCJIMYHNH YIJIOB.

PemaTh 3amaun Ha B3aMMHOE
pacroIoKEeHHE TEOMETPHIECKUX
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¢uryp.

IIpoBoauTs KITaccHU(UKALHIO YIIIOB,
BbIYHUCJIATH JUHCHHBIC U YTJIOBBIC
BCJIMYUHBI, IPOBOAUTDH
HeO6XO,Z[I/IMLIe JOKa3aTCIIbHBIC
paccyXaeHus.

3HaAKOMHUTBCS ¢ MCTOpHeii
pa3BUTHSL TCOMETPHH

TpeyroasHuku (22 )

IlomssiTue O paBHBIX TPEYroOJBHUKAX U
IIEpBUYHBIE  TIPEACTABICHUS O  PABHBIX
(KOHTpY?HTHBIX) (¢urypax. Tpu mnpusHaka
paBEeHCTBA TPEYTOJIHLHUKOB.

IlpusHaku  paBeHCTBAa  HIPSAMOYTOJIBHBIX

TPEYrOJIbHUKOB. CBolicTBO MeIHaHbI
MPSIMOYTOJILHOTO TPEYrOIbHUKA.

PaBHOOegpeHHEIC u PaBHOCTOPOHHUE
TPEYTrOJIbHUKHU. I1puznaku U  CBOICTBa

PaBHOOEIPEHHOT'O TPEYTOJIbHUKA.

ITpotuB Gonbmieit CTOPOHBI TPEYTOJIbHUKA
JIeKuT 6onbuii yroi. Ilpocreiimue
HepaBeHCTBa B reoMeTpuu. HepaBeHCTBO
TpeyroabHuka. HepaBeHCcTBO JTOMaHOM.
[IpssMOyTONBHBIN TPEYTOIBHHUK CyTioM B 30°.

IlepBBIe MOHATHS O TOKA3aTEIBCTBAX B
reoMeTpuu

Pacno3naBarh mapel  paBHBIX
TPEyroJbHUKOB  Ha  TOTOBBIX
yepTexkax (c yKazaHueM
IIPU3HAKOB).

BeiBoguTh ciencrBusi (paBeHCTB
COOTBETCTBYIOIIHUX YJIEMEHTOB) U3
paBEHCTB TPEYTrOJIbLHHUKOB.
@®opMyJIHPOBATL  OIPEIACICHUS:
OCTPOYTOJIBHOTO, TYHOYT'OJBHOTO,

IPSIMOYTOIBHOTO,
paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO
TPEeyTrOIbHUKOB; OMCCEeKTPUCHI,
BBICOTBI, MEJIMaHbI TPEYTOJIbLHUKA;
CEepeIMHHOTO HEePIEeHINKYIIsIpa
OTpE3Ka; nepuMeTpa
TpeyroabHUKA.

PopmyaupoBaTh  CBOWCTBA ™
MIPU3HAKU paBHOOEIPESHHOTO
TpPEyTroJbHUKA.

CTpouTDb YEPTE)KH, peliaTh 3a1a4u
C OMOUIBIO HAaXOXKJAECHUSI PaBHBIX
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TPEyrOIbHUKOB.

IIpuMeHsATH NPU3HAKA PABEHCTBA
MOPSIMOYTONBHBIX TPEYTOJILHUKOB
B 3aJ1avax.

HUcnoan3oBars nudpoBeIe
pecypcbl  AJsi  HCCIeJ0BAHMS
CBOMCTB M3y4aeMbIX (GUTYD.

3HAKOMUTBCS € HCTOPHel pa3BUTHs
TeOMETPHUH
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IIpooonscenue

Ha3Banmue
pa3aena (TemMbl)
Kypca (4HcJI0 4acoB)

OcHOBHOE coaep:kaHue

OcHoOBHBIE BU/IbI IESITEILHOCTH
00y4arouxcs

IMapanaenbHblie
npsiMble, CyMMa YIJI0B
Tpeyrojbuuka(l4 u)

ITapannenbHbie npsiMbIe, ux
CBOMCTBA, IIaTeiit MocTyJiaT
EBkimpna. Hakpect JIe)Kalue,
COOTBETCTBEHHBIC u
OJTHOCTOPOHHUE YTIIBI

(oOpa3oBaHHEIE IIPU INEpPECEUCHUH
MapaIeIbHBIX OPSIMBIX CEKYIIeH).
IIpu3Hak NapayyIeILHOCTH MPSIMBIX
depe3 pPaBEHCTBO PACCTOSIHUIT OT
TOYEK OJIHOM mnpsMOil 10 BTOpOH

OpSIMOM.
CymMMa yTIoB TpeyroabHUKA U
MHOT'OYTI'OJIbHUKA.

Buemnne yrabl TpeyrojisHAKa

(I)OpMyJII/IPOBaTb MOHSITHE ITapaJlJICJIBHBIX MPAMBIX,
HaAXO0IUTH IPAKTHYCCKHUE ITPUMEPBHI.

HN3yuyaTrs cBoiicTBa yTiIOB, OOpa30BaHHBIX IIPHU
[EepEeCeYeHUN IapauIeIbHbIX MPSMBIX CEKYyIIeH.
IIpoBoauTh N0KAa3aTEJbCTBA MAPAUICIIBHOCTH ABYX
OPSIMBIX C THOMOIIBIO YIJIOB, OOpa30BaHHBIX IIPHU
[EepEeCeYeHUN HITUX MNPSAMBIX TpeTbed MNpsIMOM.
Bprunciasitb CyMMy YIJIOB TPEYroilbHHUKA U
MHOTOYTOJIbHUKA.

HaxoauTpk uncioBsie U OyKBEHHBIE 3HAYCHHUSYTIIOB
B T'E€OMETPHYECKHUX 3ajadaX C MCIOJIb30BaHUEM
TEOpeM O CyMMe YTJIOB TpEeyrojbHHKa |
MHOTOYTOJIbHUKA.

3HAKOMHUTBCS ¢ HCTOPHell pa3BUTUSI T€OMETPUN
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OKpyKHOCTH

U KpYT.
I'eomeTpuueckue
MOCTPOCHHS

(14 )

OKpy>XHOCTB, XOPAbl U JUAMETPBHI,
ux cBoWicrBa. KacarenpHas K
OKPYKHOCTH. OKpy>KHOCTb,
BriMcaHHasi B yroi. [Toustue o 'MT,
IpUMEHEHUEB 3a1a4dax. buccekrpuca
U CepeIUHHBIN NMEePHNEeHIUKYIISIP KaK
reoOMEeTPUYECKHUE MECTa TOYECK.
OKpy>HOCTb, ONHUCAHHas OKOJIO
TPEyTrOJIbHUKA. Brnucannas B
TPEYTOJIbHUK OKPY>KHOCTb.
IIpocreiimue 3a1aun Ha NOCTPOESHUE

DopMyJHPOBATH ONpeeeHHsI. OKPYKHOCTH, XOPJbI,
AuaMeTpa U KacaTeJabHOU K OKpykHOCTU. M3yyaTh UX
CBONCTBA, MpU3HAKU, CTPOUTH UEPTEXKU.
HccnenoBath, B TOM YHCIE HCNOJb3Yysd HuGpoBbIE
pecypcehl. OKPYXHOCTb, BIHCAHHYK B YroJ; LICHTP
OKPY>HOCTH, BIIUCAHHOHN B YT'OJI; PABEHCTBO OTPE3KOB
KacaTeIbHbIX.

Hcnoan3oBath MeToa I'MT niist moka3aTelibCTBa
TEOpEeM O MepeceUYeHNH ONCCEKTPHUC YTIIOB
TpEeyroJbHUKA U CEPEAUHHBIX NEPHECHIUKYISIPOB K
CTOpOHaM TpeyroabHukKa ¢ nomouiso I'MT.
OBJjageBaTb NOHATUSIMHU BIIMCAHHOW U ONMMCAHHOMN
OKPY>XKHOCTEH TpeyrodbHUKA, HAXOAUTh I[EHTPHI
3TUX OKPYKHOCTEM.

PemiaTh OCHOBHBIE 3aJa4M Ha IOCTPOEHHe. YIia,
PaBHOTO JaHHOMY; CEPEIUHHOIO INEPICHIUKYIIApa
JAHHOI'O OTpe3Ka; MPsSIMOM, MpPOXOoIsIlueil uepes3
JaHHYIO TOYKY M NEpHEHAUKYJSIPpHOM HaHHOU
TIPSIMOIA; OHMCCEeKTPHUCHI JAHHOTO yria;
TPEYTOJIBHUKOBIO PA3INYHBIM DJIEMEHTAM.
3HAKOMUTLCSI ¢ MCTOPHUeEil pa3BUTHS TEOMETPUU

IloBTOpEHMe,
00001IeHNe 3HAHUIT

(4w

IToBTOpeHue " 00o0mmeHne
OCHOBHBIX TOHSITUH HW METOIOB
Kypca 7 kjiacca

Pemars 3agauu Ha IIOBTOPEHHUE,
WUIIOCTPUPYIOIIME CBSI3U MEXKIY Pa3IndYHbIMU
qacTsIMU Kypca
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8 kmacc (He menee 68 )

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

OcHOBHOe coaep:kaHue

OcHOBHbBIE BU/IbI IeSITEILHOCTH
o0yyaroumxcs

Yeroipéxyronbauku (12

)

ITapamenorpamm, ero MpU3HAKA A
cBOliCTBa. YHacTtHble cilyyau
rnapaiieIorpaMMoOB
(IpsIMOYTOJIBHUK, pOMO, KBaJpar),
ux HpHU3HAKHA u cBOIicTBa.
Tpanenus. PaBHOOOKAs "
OPSIMOYTOJIbHAs TPAIICIIH.

VY nBoenne Menuansl. LleHTpanbHas
CUMMETPUSL

HN3o00paxkars " HaX0AUTh Ha uepTexax
4eTHIPEXYTOILHUKU PA3HBIX BUAOB M UX 3JIEMEHTHI.
®opMyJHpPOBaTh ONpeAeeHusl: IapajuleJorpaMMa,
OpsIMOYTOIBHUKA, poMOa, KBajpara, TparelnuH,
PaBHOOOKOM Tpameunu, NpsIMOYTOJIbHONW Tpanenuu.
Joka3pIBaTh M HCHOJb30BATH INPH PpeLICHUH 3a4a4

OpU3HAKU U CcBOHCTBA: rmapasierorpaMma,
OpsIMOYTOIBbHUKA, poMOa, KBajpara, TpamelnuH,
paBHOOOKOH Tpaneuuu, NpsIMOYTrOJIbHOW TpaIleIyH.
IIpumeHsaTH MeTOo/1 YIBOCHHUS MeIuaHbI
TpeyTroJbHUKA.

Hcnonn3oBath uudposbie pecypcsl s

HCCIIEJOBAHUSI CBOMCTB M3ydaeMbIX (UTYP.
3HAKOMHUTLCSI C HCTOPHeil pa3BUTHS TEOMETPUU
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Teopema Panecau
Teopema o
MPOMOPUHOHAIbHBI
X OTpe3Kax, moxoo-
HbI€ TPEYroJbHUKH
(15 v)

Teopema daneca u Teopema o
MPOTOPLIUOHAIBHBIX OTPE3KaXx.
CpenHsis JUMHUS TpPEyroJIbHUKA.
Tpanenus, e€ cpenHsist IMHUS.

IIponopinonansHbie OTpPE3KH,
NOCTPOEHUE 4eTBEPTOTO
MPONOPLUUOHAIBHOIO OTPE3Ka.
CaoiicTBa HeHTpa macc B
TpPEyTroJIbHUKE.

ITonoGuble  TpeyronsHuKU. Tpu

MpHU3HaKa MOoJo0us TPEeyroJIbHUKOB.
IIpakTHueckoe npumMeHeHue

IIpoBoauTE NMOCTPOCHHUS C MOMOUIBKO LUPKYJI U
JMHEWKN C HCHOJIb30BaHUE TeopeMbl dajeca u
TEOPEMBI O IIPOIIOPIUOHAIBHBIX OTPE3KaX, CTPOUTH
4eTBEPTHIM NPONOPLUUOHAIIBHBIA OTPE30K.
IIpoBoauTHL J0Ka3aTEILCTBO TOrO, YTO MEIUAHBI
TPEyroJbHUKA Ie€peceKkaloTcsi B OJHOM TOYKEe, U
HaXOAMThb CBSI3b C IEHTPOM Macc, HaXOAHUTh
OTHOIIIEHHE, B KOTOPOM MEIHUAHBI NENSATCS TOYKOMU
HUX TIEPECEUCHHUSI.

HaxoauThk 110100HBIE TPEyTrOJIBHUKH Ha T'OTOBBIX
gyepTekax C  YKa3aHHEM  COOTBETCTBYIOIIMX
OPU3HAKOB MOT00US.

Pemiate 3amaym Ha TONOOHBIE TPEYTrOJIBHUKU C

HOMOIIBIO CaMOCTOSITEILHOTO MOCTPOCHUS
qepTexent u HaXO0KICHUS MOOOHBIX
TPEyroJIbHUKOB.

IIpoBOAMTHL /A0KA3aTEJbCTBA C HCIIOIB30BAHUEM
MPU3HAKOB TTOI00USI.
Joxka3piBaTh TpH
TPEYroJbHUKOB.
IIpuUMeHATh TOJYyYCHHbIC 3HAHHS IPU PELICHUU
FeOMETPUYSCKUX M MPAKTUYECKUX 3a]ad.
3HAKOMHUTBCS C MCTOPHEii Pa3BUTHS T€OMETPHH

npU3HaKa nogo0us
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ILiromans.
Haxoxpenne
Jomanaei
TpeyroJbHUKOB

U MHOTOYT0JIbHBIX
¢uryp. Ilnomann
noxo6ubIx ¢puryp (14
)

ITonsatTne 06  oOmeil  Teopum
TUTOILIA/TH.
Dopmynsr IS TUTONIA I

TpEeyTroJbHHKa, HapajuieJorpaMma.
OTHOIIIEHHUE IIoMIa e
TPEYTOJIbHUKOB [¢ 001IUM
OCHOBaHHEM HJIM OOIIEH BHICOTOM.

Bperunciaenue mimomiaae CI0MXKHBIX
(uryp uepes3 pazOueHHE HaA YacTH U
JIOCTPOCHUE.

ITnomanmn ¢uryp Ha KieTyaTou
Oymare.

ITmomanu HOJ00HBIX duryp.
Brruncinenue turomaneit. 3amadym C
OPAKTUIECKUM COZCPIKAHUEM.
Perrenue 3a7a4 ¢ mOMOIIBIO METOIA
BCIIOMOTaTEJIbHOM TUIOMIA TN

OBiaaseBaTh MNePBHYHBIMU MpeACTABJIeHUSIMH 00
obmieit Teopnn 1Iomanu (Mepsl), ¢GopMyJIHpPOBAThH
CBOHCTBA IUIOIIA/HU, BBISICHATH UX HAIJISIAHBINA CMBICII.
BeiBoguTh (GOpMyINBI IDIOMIAAN Tapajuiesiorpamma,
TPEeyTroJbHHUKA, Tpaneluu 13 (GopMyIbl ILIONIA TN
OpsIMOYTOJIbHUKA (KBaJapara).

BeiBOAMTH opmysr TJTOIIATH BBIITYKJIOT'O
YEeTBIPEXYTOJIBHUKA YEepe3 JUaroHajaiu M yroJa
Mexxay HuMH. HaxoauTts 1wiomaaun — Quryp,
H300pa>KEHHBIX Ha KJIeTY4aTOU Oywmare,
HCIIOJIb30BATH pa36I/IeHI/Ie Ha 9aCTHUu U JOCTPOCHUC.
Pa3oupartsb HpUMepPbI HUCIIOJIb30BaHUA
BCIIOMOTraTeJILHOM 101 aInu IS peuieHust
T€OMETPHUYCCKUX 3aJda4.

HaxoauTh miomaau mogo0HbIX GUryp.
BpIuuciasate mIom@aan pasjindHbIX MHOI'OYT'OJIBHBIX
¢uryp.

Pemrars 3agaum Ha mJomaab € IPaAKTUIECKUM
COICPKAaHUEM

Teopema Ilugaropau
Havyala
TPUTOHOMETPHH

(10 )

Teopema IMudaropa, eé
JI0OKa3aTeIbCTBO M  INPHUMEHEHHE.
Ob6patnas Teopema [Tudaropa.

OnpeneneHne TPUTOHOMETPUUECKUX
byHKIMH OCTpOro yria,
TPUTOHOMETPHUYECKHUE

COOTHOLICHUS B npsAMOYTOJIbLHOM
TpPEYTOJIbHUKE. OcHOBHOE
TPUTOHOMETPHUYECKOE  TOXKJECTBO.
CooTHOIIEHUsI MeXJ1y CTOPOHAMU B

Joka3piBaTh TeopeMy I[ludaropa, mcnmoan3oBarh
e€ B IPAKTHYECKUX BBITHCICHUSX.
PDopMyIMpPOBaTh ONpPEIEIICHUS
TPUTOHOMETPUYECKUX (PYyHKIHMI OCTPOro yria,
NPOBEPATh UX KOPPEKTHOCTb.

BBIBOAMTHL TPUTOHOMETPUUIECKHE COOTHOIICHHS B
NPSMOYTOJIBHOM TPEYTOJIbHUKE.

HcciienoBaTh COOTHOLICHUS MEXIYy CTOPOHAMHu B
MIPSIMOYTOJIBHBIX TPEYTOJIBHHUKAX C yriaaMu B 45° u
45°; 30° u 60°.
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NPSIMOYTOJIBHBIX TPEYyrOJIbHUKAX C
yriiamu B 45° u 45°; 30° u 60°

Hcnoab3oBath GOpMyIIEI IPUBEISHUS 1 OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKJICCTBO JJIsI HAXOXKIACHUS
COOTHOIIEHUH MEK Iy TPUTOHOMETPHUUIECKUMU
(QYHKIMSMH pa3jIMYHBIX OCTPBIX YIJIOB.
IIpuMeHsATH TOTy4YeHHbIE 3HAHUSA U yMEHUS INPHU
pElICHUU IIPAaKTUYECKUX 3a7a4.

3HAKOMHUTBCS € MCTOPHeii Pa3BUTHUS T'€OMETPUHU

Yribl B OKPYKHOCTH.
BrnucanHble

H ONHCAHHbIE
YeTbIPEeXyroJibHUKH.
KacareabHble

K OKPY:KHOCTH.
Kacanue okpyxHocreii

(13 v)

BrnucanHble U LIeHTpalbHbIC YIJIBL,
YIroJl MeXy KacaTeabHON U XOPI0H.
Yriael MeXIy XopaaMu U
CeKYIINMH.

BrnincanHuble ¥ onMcaHHBIE YEThIPEX-
YTOJIBHUKH, UX IPU3HAKU U
cBoiicTBa. [IpuMeHeHue sTHX
CBOICTB

IpU PpELICHUU I'€OMETPUUYECKUX 3a-
aad.

DopMyJIMPOBATH OCHOBHBIC OIPEICIICHUS,
CBsI3aHHBIC C yIJIaMH B Kpyre (BIUCAaHHBINA yToJI, IIeH-
TPaJIbHBINA YTOJI).

HaxoauThs BIIMCaHHBIC YTIIBI, OIMMMPAIOIIHECS Ha OTHY
YTy, BBIMHCJISITH YTJIbI C HOMOIIBIO TEOPEMBI O
BIIMCAHHBIX yIJIaX, TEOPEMbl O BIIHCAHHOM
4eTpEXYTOJIbHUKE, TEOPEMEBI O [IEHTPAILHOM yTJIe.
HccaenoBatb, B TOM YHCIE C MOMOIIBIO MU(POBHIX
pecypcoB, BIIMCAHHBIE U OIIMCAHHBIC YeTBHIPEX-
YTOJIbHUKH, BBIBOJAUTH HX CBOWCTBA W MPU3HAKH.

Bszaumnaoe pacrnomokeHne — IBYyX o

Hcnoab30BaTh 5TH CBOMCTBA U MPU3HAKU IIPHU
OKpPY>KHOCTEM. Kacanue peleHny 3ana4
OKpY>KHOCTEHN

IMoBTOpEHMe,
0000IEenne
3HAHMH

(4w

TToBTOpEeHHE OCHOBHBIX MOHSITHH U
METOJIOB KypCOB 7 B 8 KJIaccoB,
o0o01ieHNe 3HaHHI

PemaTh 3aja4M Ha MTOBTOPEHHE, HILTIOCTPHUPYIIIHE
CBSI3U MEXX/Iy Pa3JIMYHBIMU YacTsIMU Kypca
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9 knacc (He menee 68 )

Ha3zpanmue
pas3jaena (TemMbl) OcHOBHOe coJep:KaHue
Kypca (4UC/JI0 4acoB)

OcHOBHbIE BH/IbI
ACATCIbHOCTH oﬁyqammnxcﬂ

Tpuronomerpusi. OrmpeieIeHue TPUTOHOMETPUICCKHUX DopMyIHPOBATH OTPeIeTeHH ST
TeopemsI kocunycoB u | (yHkmuil yriaos ot 0° o 180°. TPUTOHOMETPUICCKUX (DYHKIIUH TYNBIX U MPSIMBIX
CHHYCOB. KocuHyc ¥ CHHYC IPSIMOTO U TYIIOTO YIJIOB.
Pemenue yria. Teopema KOCHHYCOB. BbIBOAMTH TEOpEMY KOCHHYCOB U TEOPEMY CHHYCOB
TPEYroJibHUKOB (O0o06mEnHas) TeopeMa CUHYCOB (C (C pagMycOM OIHMCAHHOM OKPYXHOCTH).
(16 u) panu- Pemate TpeyroabHUKU.
YCOM ONMCaHHOH OKpy»HOCTH). Ha- Pemars npaktuueckue 3ajgadyu, CBOASIIMECS K Ha-
XOXKACHUE NJIMH CTOPOH U BEJIMYHH XO’KJICHUIO PA3JIMYHBIX DJICMEHTOB TPECYTOJIbHUKA

YTJIOB TPEYTOJIBLHHUKOB.
dopmyna mIOMAAN TPEYTOJIBHUKA
yepe3 JBE€ CTOPOHBI U YIrojl MEXIy
Humu. Popmyiia miaoniau
YeThIPEXYTOJIbHUKA Yepe3 ero
JUaroHaIn

U yrojl MeXJy HHUMHU.
IIpakTnyeckoe npuMeHeHHe
JIOKa3aHHBIX T€OpeM
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I[Ipeodpa3zoBanue
nogodusa. Merpuyeckue
COOTHOWLICHHS

B OKPY:KHOCTH

(10 )

[lonsiTue o mpeobGpa3zoBaHUU TOJIO-
ousl.

COOTBETCTBEHHBIC DIIEMEHTHI ITOJI0O0HBIX
¢uryp.

Teopema 0 TIPOU3BEJICHUU OTPE3KOB
XOpA, TeopeMa O MPOU3BEICHUU
OTPE3KOB CEKYIINX, TeOpeMa O KBaJpaTe
KacarenbHOU. [Ipumenenue B
peIICHUH reOMEeTPUICCKUX 3a1a9

OcBauBaTh NOHATHE IIPEOOPa30BAHUS TOAOOUS.
HUccaenoBaTh OTHONICHHE JUHEWHBIX 3JIEMEHTOB
¢uryp npu npeobpazoBanuu nonodbus. Haxoaurs
MpUMEpPHI MOAO00HSI B OKpy>KaroIei
JEUCTBUTEIBHOCTH.

BBIBOANTH METPUYECKUE COOTHOIICHUS MEXKIY OT-
pe3KaMM XOpP/, CEeKYIIUX U KacaTeIbHBIX C
HCITOJIb30BAaHHEM BITMCAHHBIX YTJIOB M ITOJTOOHBIX
TPEYrOJIBHUKOB.

PemaTh reomeTpruyueckre 3a1aud U 3a1a9U U3
peanbHON KU3HH C HCIIOJIB30BAaHUEM ITOTOOHBIX
TPEYrOoJIbHUKOB

Bexrtopbi(12 u)

OmpeneneHne BEKTOPOB, CIOXKEHUE H

pa3HOCTH  BEKTOPOB, YMHOXXEHHE
BEKTOpa Ha YHCJIO.
dusnyeckui U reoMeTpHUYECKUit

CMBICII BEKTOPOB.
Paznoxenune  BekTOpa - MO
HEKOJUUIMHEAaPHbIM
Koopaunatsl BekTOpa.
CkalsipHO€ TPOU3BEJEHHE BEKTOPOB,
€ro MNpUMEHEHHE [UII HaxXOXXICHUS
JUTUH U yTIJIOB.

Pemrenne 3asa4 ¢ moMoNIbI0 BEKTOPOB.

JIBYM
BEKTOpaM.

ITpumeHeHNe BEKTOPOB TSI PEIIICHUST
3a7a9 KHHEMAaTHKA U MEXaHUKH

Hcnonb3oBaTh BEKTOpHl KaK  HaIlpaBJICHHBIC
OTpEe3KH, nccJIe10BaTh TeOMETPUIECCKUI
(mepemenieHre) U (GU3UUECKUN (CUIIA) CMBICIIBI
BEKTOPOB.

3HaTh onpeJeseHusi CyMMBI U pa3HOCTH BEKTOPOB,
YMHOKEHHUsI BEKTOpa Ha YHCIO, MCCJIeA0BaATh
reOMETPUYSCKUH M (U3NYSCKUH CMBICIIBI 3THX
onepaumui.

Pematn TeOMEeTPUYECKHUE
HCITOJIb30BAHUEM BEKTOPOB.
PackiaasIBaTh BEKTOP 110 JIBYM HEKOJUIMHEAPHBIM
BEKTOpaM.

HUcnoab3oBarh CcKaJIsIpHOE TPOU3BEICHHUE
BEKTOPOB, BBIBOJIUTH €0 OCHOBHBIE CBOHCTBA.
Beruucasitb CyMMy, pPa3HOCTh U CKaJsIpHOE
MIPOU3BE/ICHHE BEKTOPOB B KOOPJAHHATAX.

3agadyu C

HpHMeHﬂTb CKaJIIPpHOC NPOU3BCACHUEC AJIsA
HaXOXKJACHUA MJIMH U YTIJIOB
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JdexapToBbl
KOOPIUHATHI
miockoctu (9 4)

Ha

I[eKapTOBI)I KOOpAWHATBI TOYCK Ha
IIJIOCKOCTH.

YpaBHeHUE OpsIMOM. YrioBon
Ko3ppUIIHEHT, TaHT'CHC yria
HaKJIOHA, HapayuIeIIbHBIC u
HEePIeHAUKYJIISIPHBIE TIPSIMBIE.
YpaBHeHUE OKPY’KHOCTH.
Haxoxnenue KoopauHaT TOYECK
HepeceueHus]  OKPYKHOCTHU u
OpsIMOM.

Meton koopAauHAT HNpU PELICHUU
reoMeTpUYEeCcKUX 3ajad.
Hcnons3oBaHnue MeTona KOOPAWHAT
B MPAKTHYECKUX 3aJadax

OcBauBaTh TMOHSATHE TMPSMOYTOJIBHOM CHCTEMBI
KOOpPAWHAT, NEKapTOBBIX KOOPAWHAT TOYKH.
BeIBOAUTHL ypaBHEHHE TMPSIMOM M  OKPYKHOCTH.
BpigeasiTe TONHBIN KBaapaT [iIsI HaXOMXICHHUS
IEeHTpaH pagnyca OKPY>KHOCTH IO €€ ypaBHEHHIO.
Pemate  3aJaum Ha  HAaXOXJEHHE  TOYEK
epeceueHus IPSAMBIX U OKPY>KHOCTEH C IMOMOIIBIO
MeToJa KOOpJAHWHAT.

Hcnoab3oBaTh CBOICTBa YTIIOBOTO KOX(dHUIHEHTA
OpsIMOM TIPU pEIIeHUH 3ahad, sl ONpeAeIICHUs
pacmnoJIoXKeHUsl NPAMOIL.

IIpumeHsaTH KOOPJMHATHI npu pemeHun
T€OMETPUYECKUX M TMPAKTHUYUECKUX 3a7ad, IJIst
IMOCTPOCHUSI MaTeMaTHYSCKUX MOJIeJIEH peaIbHBIX
3a51a49 («KMETOJ KOOPIAHHAT).

ITonb3oBaThCs IS OCTPOCHUSI M HCCIICTOBAHUI
UG pPOBBIMH pecypcaMH.

3HAKOMUTBLCSI C MCTOPHeii pa3BUTHS T€OMETPHHI
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IIpooonoicenue

Ha3Banmue
pas3jaena (TemMbl)
Kypca (4HCJI0 4acoB)

OcHoBHOe cojepikaHue

OcHOBHBIE BHUbI IeATCJIbHOCTH
o0yyaroummxcs

IIpaBuiabHbIC
MHOI0YI0JIbHHKH.
JJIMHA OKPYKHOCTH U
IUIOIIA/lb Kpyra.
Bpluncienue miomanaei

(CR))

IlpaBuibHBIC MHOTOYTOJIbHUKH,
BBIYHCJICHUE UX DJIEMEHTOB. YHCIIO
T ¥ JJIWHA OKpYyXXHOCTH. /[ITMHA AyTH
OKpy>KHOCTH. PajnmanHast mepa
yria.

[Inomane kpyra u ero 3JIeMEHTOB
(cexTopa B cerMeHTa). Beraucnenue
mromaneit GuUryp, BKITFOYAFOIIAX
3JIEMCHTBI KpyTa

DopmMyIHPOBaTh OIPEICICHUE NPaBUIIBHBIX
MHOI'OYT'OJIbHUKOB, HAXOAUTb UX AJIEMCHTHI.
ITob30BATHCS MOHATHEM JUIMHBI OKPY>KHOCTH,
BBEJEHHBIM C TTOMOIIBIO TTPABUIIBHBIX
MHOTOYTOJIHUKOB, ONPeJeJATh YHUCIO T, JIUHY JyTU
" paJIHaHHYIO Mepy yTia.

IIpoBoauTh nmepexon OT paJMaHHON MEpHI yria K
rpaaycHOl B HA0OOPOT.

OnpeaeasaTs MIOMAAbL KpyTa.

BeiBoauths ¢dopmyisl (B rpaxyCcHOl U paauiaHHOMN
Mepe) A AJIUH IyT, IUIOMIajeii CeKTOPOB U
CETMEHTOB.

BeruncasarTe miomand GUryp, BKIIOYAIOMNX 3JIe-
MEHTBI OKPYKHOCTHU (KpyTa).

HaxoauThs miomanu B 3ajlayaX peaJbHON KU3HU
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HBI{I)KQHI/ISI IVIOCKOCTH
(6w

TTousiTMe O IBM>KEHUH TULIOCKOCTH.
IlapannensHblil nEpeHOC, TOBOPOT U
cumMeTpusi. OCH U IEHTPBI
CUMMETpPHH.

IIpocreiimme npuMeHEHHST B
pelieHun 3aaaq

Pa3dupars npuMepsl, UITIOCTPUPYIOIINE MOHATHS
JIBIDKEHUS, IEHTPOB U OCEH CUMMETPHH.
DopMyIMPOBATH  ONPEAEICHHUS]  MapajuleIbHOTO
IepeHoca, IOBOpOTa M OCEBOM  CHMMETPHH.
BbIBOAMTB X CBOWCTBA, HAXOJAMTh HEIOJBHUKHBIC
TOYKH.

HaxoauTh LEHTPHI U OCU CUMMETpPUI IPOCTEHIITNX
¢uryp.

IIpumensaTs napajaienbHbIi nepeHoc u
CUMMETPHUIO IIPU PELICHUH I'€OMETPUUECKUX 3alayd
(pa30dupaTh IpUMEpBHI).

Hcenonb3oBarh A4 NOCTPOCHUS M HUCCICIOBAHUN
U poBbIE peCcypChl

IloBTOpEHME,
00001IeHNE,
CHCTEMATH3ALMSA
3HaHMIi2

(7 )

IloBTOpEeHHEe OCHOBHBIX HOHSITHU U

METOOB KypcoB 7—9  KJaccos,
o0oOmieHne W cCUCTEeMaTH3allus
3HAHUM. IIpocretimmue
reomerpuideckue GUrypel W HUX
cBolicTBa. HsmepeHnue
TeOMETPUYCCKUX BEJIMYHUH.
TpeyroabHUKH.

ITapannensHbie "
NEePIICHINKYJISIPHBIC TIPsSIMBIE.
OKpY>XHOCTBH " KpPYT.
I"'eomeTpuueckue TIOCTPOEHHUSI.

VYribel B OKpY>KHOCTHU. BrimcanHweie
u OITUCAaHHBIC OKPYKHOCTH

OnepupoBaTh NOHATHSIMH: GUTypa, TOUKA, IpsIMast,
yroji, MHOTOYTOJBHHUK, paBHOOCAPEHHBIH U
PaBHOCTOPOHHHUMN TPEYTrOJbHUKH, MPSIMOYTOJIbHBIN
TPEyroJbHHUK, MeQuaHa, ONMCCEKTpHca M BHICOTA
TPEYyTrOJIbHUKA, napajjienorpamm, pomoO,
OPsIMOYTOJBHUK, KBaJpar, Tparenus;
OKPY>KHOCTB, KacaTeabHasl; PaBEHCTBO U ITogoome
¢uryp, TpeyrojpHHUKOB; IapajUIeJbHOCTh U
NEePHEeHAUKYISIPHOCTh IMPSAMBIX, YIOJ MEXIy
OPSIMBIMH, CHMMETPHUSI OTHOCHTEIBHO TOYKH U
npsMOM; JIMHA, pacCTOsiHHE, BeJIMYHHA YyrIJa,
njaomank, IEPUMETP.

Hcnoab3oBars ¢GopmyJibl: NepuMeTpa W IUJIOLIAAU

MHOT'OYTI'OJIbHUKOB, JIAHBI OKpY>KHOCTH u
MHOTOYTOJILHUKOB. JIomaan  Kpyra, o0bEMa  IPAMOYTOILHOIO
IIpsimast 1 OKPY>KHOCTb. rnapajuiejicIuIe 1a.

YeTblpEXyroJbHUKH. BrincanHble U OnepupoBarthb NOHSATHAMM: PsIMOYTOJIbHAs
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ONHCAHHBIE YEThIPEXYTOJIbHUKH. cucTeMa KOOPAUHAT, BEKTOP; MCIOJIb30BATH JOTU
Teopema Iludaropa w Hagana TOHATHUS JJIsI MPEACTABICHUS JAHHBIX U PEIISHUs

TPUTOHOMETpHUHU. PemieHue oO0mmMx 3a7a4, B TOM YHCJIC U3 APYTUX YYEOHBIX IPEIMETOB.
TPEYTOIbHUKOB. Pemrars 3amaum  Ha OOBTOPEHUE OCHOBHBIX
IIpaBubHEIE MHOTOYTOJIBHHUKH. NOHSITUH, WILTFOCTPALIHIO CBsI3CH MEXIY
IIpeoOpa3zoBaHUsI TITOCKOCTH. pa3sIUYHBIMH YacTsMHU Kypca. BpiOumpars merTon
JABmxenust. [Tonobue. CummeTpus. JUIsL pENIEHMS 3a]a4H.

ITmomans. Beraucnenue miomniagci. PemaTp 3aJa4M U3 IIOBCEIHEBHOM >KH3HU

ITnomanu momoOHEBIX GUTryp.
JlekapTOBBI KOOPAWHATHI Ha
MJIOCKOCTH.

BekTops!l Ha miockocTu

2 3/Iech MPEJICTABIIEHBI BIIEMEHTHI COJEPKAHUs Kypca, M3ydaBimecs B 5—8 wiraccax m TpeOyrolme MOBTOPEHMUS,
0000meHus u cucreMatuszanuu. OOpalaTbcsi KITOMY MaTepHaTy MOKHO B BHJIC aKIIEHTAa Ha 3aBEPIIAIOIIEM dTare
n3ydeHus Kypca 9 Kjacca WIH paclpeleiisiTh O COOTBETCTBYIOIIMM TEMaTHUYECKHM pasleiiaM, H3ydaeMbIM B
TedyeHne y4eOHOTo roja.
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ITIpooonsicenue

IIpu paspaborke paboyeil mporpaMMbl B TEMaTHYECKOM IUIAHHUPOBAHWHM MJOJDKHBI OBITH YUYTCHBI
BO3MOJKHOCTH HCIIOJIB30BAHUS JISKTPOHHBIX (IH(PPOBHIX) 00pa30BaATEIBHBIX PECYPCOB, SIBISIONINXCS yIeOHO-
METOAUYECKUMH MaTepHuajaMH (MyJIbTHUMEIUWHBIE IPOTPaMMBbl, BJICKTPOHHBIC YYEOHHKHM M 3aJaqHHKH,
SJIEKTPOHHBIE OWOJIIMOTEKH, BUPTyaJIbHbIE Ja0OpPaTOPUH, HMI'POBBIC IPOTPAMMBI, KOJUIEKIMU HU(PPOBBIX
00pa3oBaTeNIbHBIX PECYpPCOB), HCIOJb3YyeMBIMU JJII OOYy4YeHHS M BOCIUTAHUS Pa3JIMYHBIX TPYIII
MoJIb30BaTelIeld, MPEJACTaBICHHBIMU B 3JISCKTPOHHOM (IIM(POBOM) BHUJAC U PEATUIYIOIIMMHU JTHUIAKTHUYECKHUE
Bo3moxkHocTH MKT,conep>xaHne KOTOPBIX COOTBETCTBYET 3aKOHOAATENILCTBY 00 0Opa3soBaHMU.
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ITPUMEPHAAA PABOYASA IPOI'PAMMA

YYEBHOI'O KYPCA «BEPOSATHOCTb U CTATUCTHUKA».7-9
KJIACCBI

LEJIM U3YYEHUA YYEBHOI'O KYPCA

B coBpemennoM nm}ppoBoM MHpPE BEpPOSITHOCTH M CTATUCTHKA
npuoOperaroT BcE OONBIIYyIO 3HAYUMOCTH, KaK C TOYKH 3pPEHHUS
NMPaKTUYECKUX NPWIOKEHHUH, TaKk M WX pPOJIM B 0Opa3oBaHUM,
HEoOXOIMMOM KaXAOMYy deJIoBeKy. Bospacraer umcio mpodeccuii,
IIPU OBJIAJICHUUKOTOPBIMU TpeOyeTcsl Xxopoiiasi 6a3oBasi IIOAr0OTOBKa
B 00JIaCTH BEPOSITHOCTH M CTATUCTHKH, TaKasl MOJArOTOBKA Ba)KHA JJIsI
MIPOJOJDKEHUsT 0O0pa30BaHUSI WU JUISL yCHEIIHOW IpodecCHOHAIBHOM
Kapbepsbl.

Kakzplii 4esloBeK ITOCTOSIHHO TNPHUHUMACT PEIISHUsI Ha OCHOBE
UMEIONIUXCSl y HEro MJaHHBIX. A A1 OOOCHOBAaHHOTO IIPUHATHUSA
peuieHusi B YCJIOBHUSIX HeIOoCTaTKa WM u30bITKa uHOOpMaLHUU
HEOOXOAMMO B TOM YHCJIE XOPOIIO CPOPMHUPOBAHHOE BEPOSITHOCTHOE
U CTaTHCTHUYECKOE MBIIIJICHHUE.

HMMeHHO mO3TOMY OCTPO BCTaja HEOOXOIAMMOCTh C(HOPMUPOBATH Y
oOydaromuxcsi (YHKIHMOHAJIBHYIO T'PAMOTHOCTH, BKJIIOYAIONIIYIO B
ce0s1 B KayecTBE HEOTHEMJIEMOW  COCTaBJISIIONICH  yMEHHE
BOCHPUHHUMATh M KPUTHYECKH aHaJIM3UpOBaTh HHGOPMALHIO,
MIPEJICTABICHHYIO B pa3jIWYHbBIX OpMax, TOHUMATh BEPOSITHOCTHBIHI
XapakTep MHOTHX PEAIbHBIX IIPOLIECCOB W  3aBUCHUMOCTEH,
MIPOU3BOJAUTH MPOCTEHUIIINE BEPOSTHOCTHBIEC PAacuEThl. 3HAKOMCTBO C
OCHOBHBIMH NMPUHLOHUIIAMU cOOpa, aHAIN3a U IIPEACTaBICHUS TaHHBIX
U3 pa3iaudHBIX cdep KU3HM obOIiecTBa M rocyaapcrBa MpHoOIIaeT
oOyuaromuxcss K OOIIEeCTBEHHBIM HHTepecaM. M3ydeHume OCHOB
KOMOWHATOPHUKHM pa3BUBAeT HABBIKM OpTraHU3aluu Iiepedopa U
nojcuyéra 4yucia BapuaHTOB, B TOM YHUCJIE, B NPUKIAJHBIX 3a7adax.
3HaKOMCTBO C OCHOBAaMH TE€OpHH TpadoB co3maéT MaTeMaTHYECKHUU
dyrmament s (QopMHpPOBaHHS ~ KOMIIETEHIIMHA B oOjlacTh
nHpopmatukn M 1UPpPOBBIX TexHoJorui. [lomumo »srToro, mpu
N3yYEeHHUU CTaTHUCTHUKH W BEPOSTHOCTH OOOTAMIAOTCS MPEICTABICHUS
yJamuxcsi O COBPEMEHHOW KapTHHE MHpa M METOodax ero
nuccienoBanus, (GopMHUpyeTcsi HOHUMaHUE pOJIM CTAaTUCTHKH Kak
HCTOYHHKA COIHMAJIbHO 3HAYNMOI HH(MOPMAIMN M 3aKJIAIBIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBINIICHHUS.

B cooTBeTcTBUM C MaHHBIMH LEISAMH B CTPYKType HPOTrpPaMMBbI
y4eOHOTro Kypca «BeposSTHOCTH M CTAaTHUCTHUKA» OCHOBHOMW IIKOJIBI
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BBIJEJICHBI CICAYIOUIUE COACPKATCIBbHO-METOAUYCCKUEC JIMHUU:
«IIpencraBnenne  JaHHBIX U OHOHCATeNbHas  CTAaTUCTHUKA»;
«BeposTHOCTBY»; «DJeMeHThl KOMOHMHATOpUKN»; «BBenenue B
TEOpHUIO TpadoB».

Conepxanue nunuu «lIpencraBieHue NaHHBIX U ONHUCATEJIbHAs
CTAaTHUCTUKA» CIIyKUT OCHOBOM JJIs1 JOPMUPOBAHUS HABBIKOB PabOTHI
¢ wuH(poOpMamuei: OT UYTEHHs W WHTEPIpeTauuu HWHPOpPMAINH,
MpeJICTaBJICHHOW B TaOJIMIIax, HAa nuarpaMMmax u rpadukax ao cbopa,
NpeACTaBJICHUA W aHaJau3a  JAHHBIX C  HCIOJb30BAHUEM
CTAaTUCTUYECKHUX XapPaKTEPUCTHUK CPEIHUX U paccenBaHus. Paboras ¢
JIaHHBIMHU, OOy4alolIuecss ydaTcsl CUMTHIBATH M HHTEPIPETUPOBATH
JAaHHbIC, BBIIBUIaTh, ApI'YMEHTUPOBATh U KPUTUKOBATh IIPOCTEHIINE
TUIIOTE3bl,  Pa3MBIIUIATE  Haa  (AKTOpaMH,  BBI3BIBAIOIIUMU
U3MEHYUBOCTb, UM OLEHUBATb MX BIIMSHUE HA pPacCcMaTpUBacMbIC
BEJIMYUHBI U IIPOLIECCHI.

NHTYyuTHBHOE NpEACTaBIEHHME O CIy4allHOH W3MEHYUBOCTH,
HUCCIEIOBAHUE 3aKOHOMEPHOCTEM U  TEHJAEHLIMUU CTAaHOBUTCS
MOTHUBHUPYIOLIEH OCHOBOHW Ul HM3Yy4YEHUs TEOPUHU BEPOSATHOCTEM.
bonemoe 3HaueHme 3nech HMMEIOT MOpPAaKTHYECKHE 3aJaHus, B
YaCTHOCTH OMBITHIC KJIACCUHYECKUMHU BEPOSITHOCTHBIMHU MOJEISIMH.

[ToHsiTue BEpPOSITHOCTH BBOJHUTCSI Kak Mepa IpaBaoIonoous
cirydqaifHoro coOwitmsi. Ilpm  wum3yyeHMm Kypca oOydaromuecs
3HAKOMSITCS C MPOCTENIIMMU METOJaMHU BBIUYHUCIIEHUSI BEPOSITHOCTEN
B CJIy4YaMlHBIX 3KCIIEPUMEHTAX C PABHOBO3MO>XHBIMH 3JI€EMEHTAapPHBIMU
HCXOOJAaMH, BEPOSITHOCTHBIMHM 3aKOHAMH, MO3BOJSIIOIIUMHU CTABUTHH
pemate OoJjiee CIOXHBIE 3ajadd. B Kypc BXOAAT HadaldbHBIE
NpEeACTaBJICHUA O CIy4dyaWHBIX BEJIMYMHAX W HUX YHUCIOBBIX
XapaKTEepPUCTHUKAX.

Taxxe B paMKax 5TOro Kypca OCYLISCTBISIETCI 3HAaKOMCTBO
00ydJaromuxcsi C MHOXECTBAMH M OCHOBHBIMH ONEpPAalMsIMH Hall
MHO>ECTBAMH, pAaCCMaTpPUBAIOTCSI HOPUMEPBbl NPUMEHEHUS s
pelieHus 3a1a4, a TaK)K€ MCIOJb30BaHUs B IPYTrUX MaTeMaTHYECKUX
Kypcaxu y4eOHBIX IMpeaMeTax.

MECTO YYEBHOI'O KYPCA B YYEEHOM IIVTAHE

B 7—9 knaccax msydaercs Kypc «BeposSTHOCTH M CTaTHCTHKa»,
B KOTOpBIM BXoasaT pasznensl: «llpeacraBieHne JOaHHBIX U
ornucareabHas CTATUCTHKA»; «BeposiTHOCTBY; «DJIeMEHTBI
KOMOWHATOpUKN»; «BBenenue B Teopuio rpados.

Ha m3ydenune nanHoro kypca orBoauT 1 y4eOHBIN 4ac B HeIeIIO
B T€UYEHHE KaXI0ro roga odyuenus, Bcero 102 yuyeOHbIX yaca.
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COHAEPXAHUE YUYEBHOI'O KYPCA (I10 TOJAM OBYUYEHU )

7 xnacc

IIpencraBnenne JaHHBIX B BUAE TAOIHUI, AuarpaMm, rpaduKoB.
3anosHeHue TabNML, YTEHHWE W IIOCTPOCHHE JuarpamMm
(cTOIOMKOBBIX (CTOJIOYATHIX) M KPYroBbIX). UreHwe rpadukon
peanbHBIX MpolleccoB. M3BiedeHme mHDOpMAIuUM U3 AUArpamMM H
TaOJINII, UCTIONIF30BAHNE U MHTEPIPETANs JAHHBIX.

OmnucarelibHasl CTaTUCTHUKA: cpefHee apudMeTHYecKoe, MeanaHa,
pa3Max, HaubOoJIbIIIee U HAaMMEHbIlIee 3HaYeHUsI Ha0opa YMCIIOBBIX
AaHHbIX. [IpuMepsl ciiyyallHOM U3MEHYHUBOCTH.

CiygafiHBINT SKCHEpUMEHT (OWBIT) HW CIy4JaiiHOE COOBITHE.
BeposTHocTs M wactoTa. Ponb MamoBEpOSITHBIX W NPAKTHYECKH
JIOCTOBEPHBIX COOBITHH B mOpupojic U B obOmecTBe. MoHeTa H
UTpajibHasi KOCTHB TEOPUU BEPOSATHOCTEH.

I'pad, Bepmmua, peOpo. CreneHbp BepmuHBL. Yuciao pédep u
cyMMapHasi cTeneHb BepluuH. [IpencraBieHue o CBI3HOCTH rpada.
Henun w nuxisl. [Tytu B rpadax. O6xon rpada (dinepoB myTh).
IIpencraBnenne 06 opuentupoBanHom Trpade. Pemenume 3amauc
IMOMOIIIBIO TpadoB.

8 knacc

[IpencraBieHne maHHBIX B BHIE TaOJIML, auarpaMMm, rpa@uxos.
MHOX€eCTBO, 3JIEMEHT MHOXECTBA, MMOJAMHOXecTBO. Orepanuu Hal
MHOXecTBaMHu: 00beIMHEHHUE, Nepeceuenue, JonoirHeHne. CBolicTBa
orepanuii HajJ MHOXXECTBAMH: I€PEMECTHUTEIILHOE, COUYeTaTeIbHOE,
pacnpenennTenbHoe, BKIIOYeHHsA. lcrmomp3oBanue rpaduyueckoro
MIPEACTAaBJICHUSI MHOYECTB JJIs1 OIMMCAHUS PEaTbHBIX
IIPOIIECCOB M SIBJICHUH, IPU PEILICHUH 3a1a4.

WN3smepeHue pacceuBaHUsl JaHHBIX. Jlucnepcust U CTaHIApTHOE
OTKJIOHEHHME YHMCJIOBBIX HaOOpOB. /lnarpamma paccemBaHUsI.

DOneMmeHTapHbIe COOBITHS cirydaiiHOro omsita. CirydaiiHbie
cobwiTHsi. BepositHocTn coObITHI. ONBITEI C PaBHOBO3MOXXHBIMH
3JIEMEHTApHBIMU coObITHsIMU. CrydailHeId BBIOOp. CBSI3p MEXIy
MaJIOBEPOSITHBIMH ¥ TMPAKTHYECKH JIOCTOBEPHBIMH COOBITHSIMH B
IpUpoJie, OOMmecTBEe U HayKe.

Jepeso. CaoiicTBa JIEPEBBEB! €IUHCTBEHHOCTh nyTH,
CYIIECTBOBAaHHNE BUCSYEH BEPIIMHBI, CBSA3b MEXIY UHUCIOM BEpPIIHH
n aucnompéoep. IlpaBuno ymHOXkeHUs. Penmenne 3agad ¢ MOMOIIBIO
rpacdos. IIporuBomonoxueie coObiTus. Juarpamma  Disepa.
OO0benuHeHre U TiepecedeHre coObITH. HecoBMecTHBIE COOBITHS.
dopmyna CIOXKEHUS  BEPOSITHOCTEW. YCJIOBHAs  BEPOSITHOCTD.
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IlpaBuiio ymHoxkenws. HeszaBucumbie coOwITUs. [IpencraBiieHue
SKCOEpPUMEHTa B BUAE JAepeBa. Pemenue 3amad Ha HaxOXJEHUE
BEPOSITHOCTEN € NOMOIIBIO JepeBa CIy4YalHOTO >SKCIIEPUMEHTA,
auarpaMm Disepa.

9 kiace

IIpencraBneHne JaHHBIX B BUAE TAOIHUI, AMarpamMm, rpauKos,
WHTEpIpETalns TaHHBIX. UTEHNE U MOCTPOCHHUE TAOIHIl, JHarpaMm,
rpaUKOB IO pPealbHBIM JTaHHBIM.

[lepecranoBkn u dakrtopuan. CoyeTaHus M YHUCIO COYETAHUIA.
Tpeyronpbnuk Ilackansa. PemeHue 3amady ¢ HUCIOJB30BAHUEM
KOMOWHATOPHKH.

I'eomeTpuueckass BeposTHOCTH. CiydailHBIM BBIOOP TOYKH U3
(urypsl Ha TNIOCKOCTH, U3 OTPE3Ka U U3 JIyTH OKPY>KHOCTH.

HUcneitanue. Ycenex m Heynaua. Cepusi MCOBITAHUN 10 HEPBOro
ycrexa. Cepus ucneiTaHuii bepHymmm. BeposTHocTn coOBITHIT B
cepuu ucnblTaHul bepHysuin.

CnyuaiiHast  BeJIMYMHA W pacOpedelieHHE  BEpOSATHOCTEM.
MatemMaTu4deckoe OXXHJaHUe u JTUCTIEPCHUSI. ITpumepsnr
MaTeMaTHYECKOTO OXKUJAaHHUS KAaK TEOPETHUYECKOTrO CPEIHETrO
3HA4YEHUs] BEJIWYUHBI. MaTeMaTH4eCKOe OXXHIAaHUE M JIUCIEpCHUs
Clly4yallHOW BEJIMYUHBI
«4YHUCIO YCHEXOB B CEpUM HUCHBITAaHUU bepHynmm».

IlonsitTue o 3akoHe OONBIINX YHceN. M3MmepeHHe BepOSTHOCTEH
C TOMOIBI0 4YacTOoT. Ponb M 3HaUeHHE 3aKOHA OOJBIIMX YHCET B
MIpUPOJIE U OOIIECTRE.

TVIAHUPYEMbBIE ~ TIPEJIMETHBIE  PE3VJILTATHl  OCBOEHHSI
IIPUMEPHOI PABOUYEN ITPOTPAMMBI KYPCA (IIO0 T'OJIAM
OBYUEHHS)

IIpenmeTHBle pe3ylbTaTel OCBOEHUS Kypca «BeposTHOCTh U
CTaTUCTHKa» B 7/—9 Kjaccax XapaKTepHU3YyIOTCS CIEeAYIOIIUMU
YMEHUSIMHU.

7 Kjace

— Yurate uHGOpMAIHIO, MPEJACTABICHHYIO B TalJMLax, Ha
auarpaMmax; IIpeACTaBiIsATh JaHHbIE B BHJAE TaOJIML, CTPOUTH
JuarpaMMbl (CTOJIONKOBBIE (CTOIOUYATHIE) U KPYTOBBIE) IT0 MacCUBaM
3HAYEHUM.

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

101



— Hcnonb30BaTh JJisl OMMUCAHUS JaHHBIX CTATUCTHYECKHUE
XapaKTEepPUCTUKHU: cpejiHee apudmMeTruieckoe, MeaMana,
HauboJIbIlIee U HAUMEHbIIIee 3HAUYCHUS, pa3Max.

— Nmets npeacraBieHue o ci1y4yaliHOW U3MEHUYMBOCTHU Ha
puMepax IeH, PU3NIEeCKUX BEJIUUHH, aHTPOIIOMETPUIECKUX
JIAaHHBIX; UMETh NPEJCTAaBJICHUE O CTATUCTUYECKONH YyCTONUMBOCTH.

8 kaace

—  H3Baexats u npeoOpa3oBLIBATH nHdpopmanuio,
MpeJCcTaBJICHHYI0 B  BuAe Tabiun, [auarpamMmm, TpadHKoB;
MIPECTABISITH JaHHBIE B BUAE TAOJIHL, AUarpamMm, rpauKosB.

— OnuceIBaTh JaHHBIC (& IIOMOIIBIO CTaAaTUCTHUYCCKHUX
noKa3aTelIei: CpeaAHuxX 3HAYCHUN H MCp pacccuBaHUsA (paBMaX,
AUCTICPCHUA U CTAHAAPTHOC OTKJ'IOHCHI/IC).

— HaXO,I[I/ITL YaCTOThI YHCIOBBIX 3HAUCHUN U 9aCTOThI CO6LITPII>1,
B TOM 4YHCJIC 11O pe3yJabTaTaM HSMGPCHHP'I " Ha6HIOZ[CHPII>'I.

— HaXO,I[I/ITL BCPOATHOCTH CJ'Iy‘IaﬁHBIX COOBITHIT B OonbITax, 3Has
BCPOATHOCTHU DJICMCHTAPHBIX CO6LITPII>1, B TOM YHCJIC B OIIbITax C
PaBHOBO3MOXXHBIMHU 3JICMECHTAPHBIMHU COOBITHSIMH.

—  Hcnons3oBaTh rpaduueckue MOIEIH: IEPEeBO CIy4alHOTO
SKCIIEpUMEHTA, JUarpaMMsbl Difjiepa, YucI0Bas IpsiMasl.

— OHCpHpOBaTB IIOHATHUSAMM: MHO>XECTBO, IIOAMHOMXKECTBO,
BBIITOJIHATH ornepannuu Hag MHO>XCCTBaMMU: O6L€Z[I/IHCHI/IC,
nepeCceUCHUEC, MOOINOJITHCHUEC, TMEPCHUCIIATH JJICMCHTBI MHOXECTB,
OPpUMCHSATH CBOMCTBa MHOYKECTB.

— Hcnonb3oBaTh Tpaduyeckoe IMPEICTABICHUE MHOXECTB U
CBsI3ell MEXJAy HUMM JJis ONMHCAHUSI IIPOLECCOB U SBJIECHUI, B TOM
YHUCJIE NPHU PEUICHHH 3ajad M3 JPYruX Y4YeOHBIX IPEeIMETOB H
KYPCOB.

9 kaace

—  H3Bruekarsb u npeoOpa3oBEIBATh nH(OPMaIHIo,
MPEJCTABICHHYIO B PAa3JIMYHBIX HCTOYHHUKAX B BuUJe Tabiui,
auarpaMMm, TpadUKOB; NPEJICTAaBISITH JaHHBIE B BHJIE TaONUIl,
auarpamMm, rpaduKos.

—  Pemarp 3amaun opraHm30BaHHBIM NEpeOOpPOM BapHAHTOB, a
TaK’)ke C UCIIOJIb30BAaHMEM KOMOWHATOPHBIX MPABUII M METOOB.

—  Hcnonp30BaTh ONMUCATEIbHBIE XapAKTEPUCTUKHU TSI MACCHBOB
YUCJIOBBIX JaHHBIX, B TOM 4YHCJIC CPECIHHUEC 3HAYCHUA U MCEPbI
pacceuBaHUsI.
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— HaxoguThs 4acTOThI 3HAYEHHH M YacTOThl COOBITHS, B TOM
qHCIE IIOJIB3YSICh pe3yjbTaTaMH NPOBEACHHBIX H3MEPECHUNH U
HaOIIOEHU.

—  HaxoauTe BEpOATHOCTH CIIyYalHBIX COOBITHH B H3YyUYCHHBIX
OImpITaX, B TOM YHCJIE B OIBITAX C PABHOBO3MOXKHBIMHU
3JIEMEHTApHBIMU COOBITUSIMU, B CEpHSX HUCHBITAHUW 10 IEPBOrO
ycrexa, B cepusix UcnbeITaHuil beprynn.

— HNmeTsr 1ipenacTaBiieHHME O ClIydyallHOW BEJIMYMHE U O
pacopeqieieHud BEpOSITHOCTEM.

— HNmeThb npeaAcTaBJICHUE O 3aKOHE OOJILIIMX YHCEI KakK O
OposABJICHUU 3aKOHOMEPHOCTHU B CHy‘IaﬁHOﬁ U3MCHYHUBOCTH U O POJIU
3aKOHa OOJIBIINX YHCEI B npupoac u O6H_ICCTBC.
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TEMATUYECKOE TNIAHUPOBAHUE YYEBHOI'O KYPCA(IIO TOAAM OBYUYEHNA)

7 xnacc (He menee 34 )

Ha3Banmue
pa3aena (TemMbl)
(4UCI0 YacoB)

OcHOBHOe coaep:kaHue

XapakTepuCTHKA JeSTeJbHOCTH 00y4aloluxcst

IIpeacraBiaenue1aHHBIX
(7 )

IlpencraBienue
TadIHIIax. IIpaxkTuueckue
BBIYHCIICHUST o TaOGIUYHBIM
JAaHHBIM. H3Bneuenune u
HHTEPIIpETALHU TaOIUYIHBIX
nanHbeIX. [IpakTndeckast padora
«Ta0muubn.

JaHHBbIX B

OcBauBarb CIocodbI MpeACTaBICHUS
CTaTHCTUYECKNUX JaHHBIX M YHCJIOBBIX MAacCCHBOB C
TOMOIIBIO TAOJIUI] U AUArpaMM C HUCIIOIb30BAaHUEM
aKTyaJIbHBIX U BXKHBIX TaHHBIX (AeMorpaduyaeckue
JaHHBIE,  IIPOM3BOJICTBO  IPOMBINUICHHOW |
CEJIbCKOXO0351HCTBEHHOM OPOAYKLMH,
OOIIIECTBEHHBIC U IPUPOIHBIC SIBICHUS).

I'padpraeckoe peacTaBICHUE HN3yuyars Meroabl paboTel ¢ TaOMUYHBIMHA U
JTaHHBIX B BHUIC KPYTOBBIX, rpa@uYeCKUMH  TIPEACTABICHUSMH JaHHBIX C
CTOJIOMKOBBIX (cTomOUaThIX) NOMOIIBIO NHGPPOBBIX  PECYpCOB B  XOHe
nuarpamMMm. UTeHHME M IIOCTPOCHHE MpaKTHIECKNX padoT

JauarpamMm. ITpumepsl

neMorpaduIecKux JHarpamMmM.

ITpakTryeckas pabora

«JlnarpamMmmbI»
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OnucareabHast
CTATHCTHKA
(8w

Yucnossie Habopsl. CpenHee
apudmMeTHIecKoe.

Menuana yucioBoro Habopa.
YCcTOMYMBOCTE MeOUAHEL.
ITpaktraeckast pabora «Cpenaue
3HAYCHUSD).

HanbGonpiree 1 HauMeHbIIIEe
3HAYSHUsI YUCIIOBOTO Habopa.
Pasmax

OcBauBaTh NOHATHS. YHCIOBOM Habop, Mepa
HEHTPaJIbHON TEeHAEHINU (Mepa LIEHTpa), B TOM
qHcile cpeiHee apudMeTHIecKoe, MeIHaHa.
OnuceIBaTh CTATUCTUYECKHE JAHHBIE C TMTOMOIIBIO
cpenHero apudMEeTHYECKOro M MeIuaHbl. Pemats
3aJavu.

H3yyars cBOMCTBa CpEIHUX, B TOM UYHCIE C
MOMOIIBIO  HUPPOBBIX  PECYpCcoOB, B  XOJe
IPaKTHIECKUXPaOoT.

OcBauBaTh NMOHSTHSI. HanOOJbIIEe U HaUMEHbIIICE
3HAUYCHUs YHMCIOBOI'O MacCuBa, pa3Max.

Pemare 3amaum Ha BBIOOp cmoco0a OMHCAaHUSA
JTaHHBIX B COOTBETCTBHHM C NPHUPOJON HAaHHBIX U
LICJISIMM M CCIIC/IOBaHUSI
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IIpooonoicenue

Ha3Banmue
pas3jaena (TemMbl)
(4HCI0 YacoB)

OcHoBHOe cojepikaHue

XapaKTepnchca AEATECJIbHOCTH Oﬁy‘l alIuxcs

Cayuaiinas
H3MEHYHBOCTH
(6w

CryuaitHas U3MEHYNBOCTH
(nmpumeps). YacTtoTa 3HA4YEeHUI B
MaccuBe JaHHBIX. [ pynmupoBka.
I'ucrorpammel.
IIpakTnueckass pabora «CiydaiiHas
H3MEHYHBOCTEY

OcBauBaTh MOHSITHSI. YacTOTa 3HAYCHHII B MacCHBE
JAaHHBIX, TPYNIHUPOBKA JAaHHBIX, THCTOTpaMMa.
CTpouTh U AHAIU3MPOBATH TUCTOTPAMMBL, NOAOHPATH
TOAXOMSIIIMI MIar TPyHIUPOBKH.

OcBauBaTh rpaduecKrue IPEACTaBICHHUS Pa3HBIX
BUJIOB CIIy4allHOW W3MEHYMBOCTH, B TOM YHCIIE C
NOMOIIBIO  IHUGPOBBIX  PEecypcoB, B  Xone
MpaKTHYECKOW paboThI

BBenenue B Teopuio
rpagos
(4w

I'pad, BEpIINHA, peopo.
TIpencraBieHHe 3a1a49d C TOMOIIBIO
rpada. CreneHp (BaJICHTHOCTB)
BepMHBL.  Ywucio péoep "
cyMMmapHasi crerneHb BepuinH. Llens
" ITUKJT. ITyTts B rpade.
IIpencraBieHue O CBSI3BHOCTH rpada.
O6xon rpada  (DHIEpPOB IYTh).
IIpencraBienne o0
OPHEHTHPOBAaHHBIX I'padax

OcBauBaTh MNOHATHA: Tpad, BepmuHA Trpada,
pedpo rpada, crereHp (BaJICHTHOCTh BEPIIHHBEI),
HeNbH ITUKI.

OcBauBaTh NOHATHA. ITYTh B rpade, SUICPOB IIyTh,
o0xon rpada, OpueHTHPOBAHHBIN Tpad.

Pemate 3agadym Ha IIONCK CYMMBI CTeNeHeH
BepIInH rpada, Ha TTOUCK 00x0/1a rpada, Ha MOUCK
myTel B OPHMEHTHPOBAHHEIX rpadax.

OcBanBaTh €cOCO0BI IIPE/ICTABIICHUS 3a/1a4 U3 Kypca
anred6pepl, TEOMETPHUH, TEOPHUH BEPOSTHOCTEH,
IPYTUX MPEIMETOB C TOMOIIBIO TpadoB (KapThl,
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CXEMBI, IJIEKTPUYCSCKUE Ienu, (PyHKIMOHAIbHbIC
COOTBETCTBUS) Ha MpUMeEpax

BeposiTHOCTL M 4acToTa
CJIy4aiiHOro COObITHS
(4w

CrnyyallHBI ONBIT M Clly4daiiHoe
coOrITHEe. BepositTHOCTE M wacToTa
coObITUA. PONIE ManmoOBEPOSITHBIX U
HPaKTUYIECKU JOCTOBEPHBIX
COOBITHH B IPHUPOJIC U B OOIIECTBE.
Monera u wurpanpHasi KOCTb B
TEOPUU BEPOSTHOCTEMN.

OcBauBaTh NOHATHUSA. CIIy4YaiHBIN ONBIT U CIIy4aifHOE
coObITHE, MaJIOBEpPOSITHOE u IPaKTHICCKH
JTOCTOBEPHOE COOBITHE.

HN3yyaTh 3HAUUMOCTH MAJIOBEPOSITHBIX COOBITHN B
npupoae W OOIIecTBE Ha BaXXHBIX IIpUMepax
(aBapumn, HecYaCTHBIE ciIydad, 3amuTa
TIepcoHaJIbHOMMH(pOPMAINH, TIepeaada JaHHBIX ).

ITpakTuyeckas pabora «Yacrora H3yuyaTh ponp KIACCHYECKUX BEPOSITHOCTHBIX
BBINIAJECHUS OpJIay Mmonesyeil (MOHeETa, WrpajbHas KOCTb) B TEOPHUH
BEPOSITHOCTEH.
HabaronaTes 1 M3y4aTh 4acTOTY COOBITUH B IPOCTHIX
SKCIIEPUMEHTaX, B TOM YHCJE C MOMOIILIO
OU(GPOBBIX PECYPCOB, B X0 MMPAKTHYECKONU padOTHI
O6o6menne, koutpoas | IIpencraBieHue JTaHHBIX. IToBTOPSITH HM3y4YeHHOE H BBICTPAUBATH CHCTEMY
(5 9) OrnmcaTtenbHas CTaTHUCTHKA. 3HAHUH.

BeposiTHOCThCITy4aitHOTO COOBITHS

PemaTh 3aga4ym Ha IIpEACTaBICHHWE W OIHMCAHUE
JaHHBIX C THOMOIIBIO H3YYEHHBIX XapaKTEPHUCTHUK.
OOcy:k1aTh NpUMepPbl  CIIydailHBIX  COOBITHIA,
MaJIOBEPOSITHBIX M TIPAKTHYECKH JOCTOBEPHBIX
CIIy4ailHbIX COOBITUH, UX POJIH B IPUPOJE U KU3HU
JenoBeKa
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kiacc (He meHee 34 1)

Ha3zanue
pa3aena (TeMbl) OcHoBHOe cojiepKaHue XapakTepuCcTHKA JeATeJbHOCTH 00y4YaroIuxcs
(4HCI0 YacoB)
IToBTOpeHne kypca7 ITpencraBieHue JaHHBIX. IloBTOPATH H3YyYECHHOE H BBLICTPAMBATH CUCTEMY
KJacca OmnucarenbHas CTaTUCTHKA. 3HaHWUM.
(4 v) CryuaitHast nsMeHuYuBOCTh. CpenHue Pemiars 3ajayM Ha OpeACTaBICHUE U OIMUCAHUE
YHCIIOBOTOHA0O0pA. JaHHBIX C IOMOIIBIO HM3YYCHHBIX XapaKTEPUCTHUK.
Cry4gaitaeie coObITHsA. BeposTHOCTH Pemarp 3a5a4m Ha IpeICTaBICHUE IPYNIIMPOBAHHBIX
U gacToThl. KiTacCHdeCcKrue MOIEIH JaHHBIX U ONHMCAHUE CIydYallHOM W3MEHUYUBOCTHU.
TEOPHUH BEPOSITHOCTEM: MOHETa U Pemiars 3agaum  Ha  ompeieleHHE  YacTOTHI
UrpajbHasi KOCTb CIydallHBIX COOBITHH, OOCYXXJEHHE IPUMEPOB
CIIy4aiiHbIX COOBITHH, MaJIOBEPOSITHBIX u
MIPaKTHYIECKHU JOCTOBEPHBIX CITyYaiHBIX COOBITHH,
HMX POJIM B IIPUPOACH KHU3HU UEJIOBEKA
OnucarejbHast OTtxkJloHeHUs. Jlucnepcust 4ucia0BOro OcBauBarTbh NOHATHUA: JUCIEPCUS H CTAaHIAPTHOE
CTATHCTHKA. HaOopa. CTaHAZapTHOE OTKIJIOHCHHE OTKJIOHEHHE, UCHOJb30BaTh 3TU XapPaKTCPUCTUKU
PaccenBanue gucioBoro Habopa. JlmarpaMmebl JIs1 OTIMCAaHUsI PACCEUBAHUS JaHHBIX.
MAHHBIX pacceuBaHus BbIABUraTh rHNOTEe3bI 00 OTCYTCTBUU FUIH HATMYHU
(4 v) CBSI3U II0 AUAarpaMMaM PacCEUBaHUS.
CTpouTth JAyarpamMMsbl pacceuBaHUs no
UMEIOIIMMCS. JAHHBIM, B TOM YHCJIE C MNOMOUIBIO
KOMIIBIOTEpA
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MHuo:xecrBa(4

1)

MHOXecTBO, TIOJIMHOYKECTBO.
Omnepanuu Haxq MHOYXECTBaMHM:
oOBbeTUHCHYE, nepeceyeHue,
JONOJIHEHUE.

CaoiicTBa onepauuit HaI

MHOXE€CTBaAMHU: TEPEMECTUTEIIBHOC,
COYCTATCIIbHOC,
pacupeacanuTeIbHOC, BKIFOUYCHUA.

I'paduueckoe MpeICTaBICHUE
MHOYKECTB

OcBauBaTh NOHATHS . MHOKECTBO, DJIEMCHT
MHO’KECTBA, IIOJIMHOXKECTBO.

BbInosHATHL onepanuu HaJ MHOXXECTBAMU:
00BCIMHEHUE, TIEPECCUCHUE, JOMOITHCHUC.
Hcenoab3oBarh CBOICTBA: NIEPEMECTUTENBHOE,
coUueTaTeIbHOE, PAaCIIPEACIUTEIIFHOE, BKIFOYCHUSI.
HUcnoab3oBaTh rpaduyeckoe npeacTaBiIcHIE
MHOX>XECTB IPHU OMHCAHUU PEATBHBIX HPOLECCOB U
SIBJICHUH, MPU PEIICHUHU 3a7ad U3 JIPYTUX
YYCOHBIXITPEIMETOB U KypPCOB
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BepositHOCTH
cJIyqaiiHoro
coOBITHUS

(6w

DneMeHTapHbIe COOBITHS.
Crny4gaifHbie COOBITHS.
BraronpusTcrByromue
3JIEMEHTapHEIE COOBITHSI.
BepostHocTr cobbrTuii. ONBITHI C
PaBHOBO3MO>XHBIMH
3JIEMEHTapPHBIMU COOBITHSIMH.

Cry4aifHbIi BBIOOD.
ITpakTnueckas padbora «OOBITH C
PaBHOBO3MO)KHBIMH
3JIEMEHTAPHBIMUA COOBITHSIMHY

OcBauBaTh  MNOHATHS.  DJEMEHTapHOe  COOBITHE,
ciydqaliHOe coObITHE KaK COBOKYITHOCTh
OJIarONpHSITCTBYIOIIMX  DJIEMEHTApHBIX  COOBITHIA,

PaBHOBO3MOJKHBIC 3JICMCHTApPHBIC COOBITHSI.

PemaTs 3a1aum Ha BEIYUCIICHUE BEPOSITHOCTEH COOBITHIA
mo BEPOSITHOCTSIIM 2JI€MEHTAPHBIX COOBITHH
CIIy4allHOr'O OIIbITA.

Pemath 3aga4u Ha BBIYUCIICHUE BEPOATHOCTEH COOBITHUI
B OIBITAaX C PaBHOBO3MOXXHBIMU 3JI€MEHTAapHBIMU
COOBITHUSIMH, B TOM YHCJIC C MOMOIIBIO KOMIOBIOTEPA.
IIpoBoauTh, U M3y4YaTh ONBITHI C PAaBHOBO3MOXHBIMU
JIEMEHTAPHBIMU COOBITUSIMH (C  HCHOJIB30BAaHUEM
MOHET, WUTpaJIbHBIX KOCTEH, NPYyrux MOJAEJIei)B XOIe
MPAKTUYECKON pabGoOThI

BBenenue B Teopuio

rpa¢goB
(4 v)

Jlepeso. CaoiicTBa JepeBa:
€IMHCTBEHHOCTh MyTH,
CyIIIECTBOBaHUE BUCSTUEH

BEPIINHBI, CBSA3b MEXIY YHCIOM
BEepUIMH ©  49uCJIOM  p&bep.
IIpaBuio ymMHOXeHUs

OcBauBaTh NOHATHUA. JIEPeBO Kak rpad Oe3 LMK,
BHUCsTYasi BeplInHa (JIMCT), BETBb JepeBa, IyTh BIepeBe,
IMaMeTp Jepesa.

HN3yuarh cBoiicTBa jJepeBa: CyIIECTBOBAHHE BHUCSYEH
BEpIIMHBI, EIWHCTBEHHOCTh IIYTH MEXIY JIBYyMsI
BEPIIMHAMH, CBSI3b MEX/Y YHCIOM BEPIINH M YHUCIOM
pEodep.

Pemiath 3agadm Ha IIOMCK M IEpPEYHCIICHUE ITyTEeH B
JiepeBe, OIpeJleJIeHne 4YHciia BeplIUH win pEdep B
nepese, 0o0Xon OWHAPHOTO JepeBa, B TOM YHCIE C
IMIPUMEHEHHUEM TIpaBUjIa YMHOKCHUS
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IIpooonoicenue

Cayyaiinble
co0bITUS
@w

IIporuBonomnoxxHOE coOsITHE.
Huarpamma Diinepa. OO0BenuHEeHHE
u nepeceyeHue COOBITHIA.

HecoBmecTHbie coObiTHs. Dopmyna
cioXkeHust BepositTHocTel. IlpaBumiio

YMHOXKCHUS BCPOSITHOCTCH.
YcnoBHas BEPOSITHOCTb.
HezaBucumbie COOBITHS.
IlpencraBnenue CIIy4alHOro

SKCIIEPUMEHTa B BUJE JIepeBa

OcBauBaTh NMOHSATHS. B3aUMHO MPOTHUBOIIOJIOXKHBIE
COOBITHSI, OIEpallUU HaJl COOBITUSIMU, OOBETMHECHUE
U TlepecedyeHue CcoObITHH, nauarpamMma Dilinepa
(Ditnepa—BeHHa), COBMECTHBIC U HECOBMCECTHEBIC
COOBITHS.

HN3yuyaTs TeopeMBI O BEpPOSITHOCTH OOBEIUHECHUS
JIBYX COOBITHI1 ((hOPMYJIIBI CII0KEHHUSI BEPOSITHOCTEH).
PemaTh 3agaum, B TOM YHCJIe TSKCTOBBIC 3a/1a41 Ha
olpenerieHHe BEPOSITHOCTEH  OOBeAWHEHHUs |
nepecedeHus: COOBITHH C TIOMOWIBIO YHCIIOBOM
npsiMoi, nuarpamMm Diiepa, GOpPMYJBbI CIO0KESHUS

BEPOATHOCTEH.
OcBauBaTh  NOHATHSI.  IIPAaBWJIO  YMHOXCHHS
BEpPOSITHOCTEH, YCIJIOBHAs BEPOSITHOCTH,

HE3aBUCHUMBIE COOBITHSI IEPEBO CIydJaifHOTO OIBITA.
HN3yuaTs cBoiicTBa (OnpenesieHus])) HE3aBHCHMBIX
COOBITHH.

PemaTs 3agaum Ha omnpeneiIeHHe W HCIOJIb30BAHUE
HE3aBUCHUMBIX COOBITHH.
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Pemathb 3agavuM Ha IIOHUCK BepOﬂTHOCTeﬁ, B TOM
YUCJIE YCJIOBHBIX, C HCIIOJIB30BaAHUEM J€pEeBa
cnyqaﬁHoro OIlbITa

O0001menue,
KOHTPOJIb
(4 9)

IlpencraBnenue JIaHHBIX.
OnucarenbHas craTucTuka. I'padsl.
BepositHOCTE citydaitHOTO COOBITHS.
DneMeHTHl KOMOMHATOPUKHU

IToBTOpPATH H3yUYCHHOE U BBICTPAMBATHL CHUCTEMY
3HAHUH.

Pemiars 3aj1a4yM Ha OpEACTaBICHUE U OIMCAaHHUE
JaHHBIX C TMOMOINBK H3YYCHHBIX XapaKTCPHUCTHK.
Pemath 3aa4um ¢ npuMeHeHueM rpagdos.

Pemiare 3amaum  Ha HaxXOXICHHE BEPOSTHOCTH
CIIy4aitHOTr O COOBITHS o BEPOSITHOCTSIM
3JIEMCHTAPHBIX COOBITHI, B TOM YHCJIC B ONBITax C
PaBHOBO3MOXHBIMH 3JI€MEHTAPHBIMU COOBITHSMH.
Pemiates 3amaum Ha HAXOXXICHHE BCPOSITHOCTEH
OOBCTUHCHUSI U ICPECCUYCHUS COOBITHI, B TOM YUCJIC
HE3aBUCUMBIX, C HCIIOJB30BaHUEM TpadUUIecKux
OpEACTaBICHUN U JiepeBa CIIy4ailHOTO OMbITA.
Pemiares 3agaym Ha TIepeYHCICHUE KOMOHWHAIIUN
(duciia TepecTaHOBOK, 4YHCJIAa COYETAaHWH), Ha
HAXOXKJICHUE BEPOSATHOCTEH COOBITHIA c
MPUMCHCHHUEM KOMOWHATOPUKH, B TOM YHCIE C
HCTOJIb30BaHUEM TpeyTroJibHuKa [lackas
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kiacc (He meHee 34 u)

Ha3zBanue
pas3jaena (TemMbl)
(4HCI0 YacoB)

OcHoBHOe cojepikaHue

XapaKTepncnma AeATECIbHOCTH oﬁyqammnxcﬂ

IToBTOpeHne Kypcad
KJ1acca
(4w

ITpencraBienue JTaHHBIX.
OnucarenbHas CTaTUCTHKA.
Omnepanuu HaJ COOBITHUSIMU.

HeszaBucuMocCTE COOBITHI

IToBTOpPATH U3yUYEHHOE U BBICTPAMBATH CHCTEMY
3HAHUI.

PemaTth 3aga4ymM Ha TpPEACTAaBICHHWE M OIMHCAHUE
JaHHBIX.

Pemrars 3ajaum Ha HAXOXKJIEHUE BEPOSITHOCTEH
o0beTUHEHNS U IEPECEUYCHUS COOBITHI, B TOM YHCIIE
HE3aBUCHUMBIX, C HCIIOJIb30BAaHHEM TIpapUIecCKUX
OpEeACTaBICHUN U JAepeBa CIydallHOrO OIbITa.
Pematp 3agaum Ha nepeducIIeHHEe KOMOMHAIWi
(dncna TepecTaHOBOK, 4YHCJIA COYETaHWil), Ha
HaXO0XJIeHUE BEPOSITHOCTEMN COOBITHI c
MIPpUMEHEHHEM KOMOWHATOPHUKH, B TOM 4YHCIIE C
HUCIOJb30BaHUEM TpeyrojbHuKka [lackais
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D1eMeHTBI Komb6unaTopHoe TIpaBUIIO OcBauBaTh NOHSITHSI. KOMOHMHAaTOpHOE IPaBHIIO
KOMOMHATOPHKH YMHO>EHHUS. ITepecTanoBKkH. YMHOXEHUsI, YIOpsAAOYEHHasi mapa, Tpolka
(4 v) dakroprnan. CodeTaHUs € YHCIO OOBEKTOB, MNEpecTaHOBKa, (aKTOpHAJI dYHCIa,
coueranuil. TpeyronpHuk Ilackass. COYETaHUE, YHUCJIO COYETaHUM, TPEyroJbHUK
ITpakTuyeckas pabota Ilackais.
«Bpruuciaenrue  BepoOSITHOCTEH ¢ PemaTs 3agaum Ha MEPEUNCIICHHE YIOPSTOYSHHBIX
HCIIOJIb30BAHUEM  KOMOWHATOPHBIX map, TpOeK, TNEepedyHCIeHHe TEPEeCTaHOBOK |
(pyHKIH 2TEKTPOHHBIX TaOINI) COUETaHUI 3JIEMEHTOB Pa3JIMYHBIX MHOXECTB.
PemaTe 3aga4m Ha IpUMEHEHHUE YHCJIa COUSTAaHUIB
anreOpe  (cokpaméHHOE YMHOXXEHHE, OWHOM
Hprorona).
Pemath, mpuMeHsisi KOMOWHATOPHUKY, 3aJaddl Ha
BBIUMCJICHUE BEPOSITHOCTEH, B TOM YHCIE C
IOMOIIBIO  JJEKTPOHHBIX TabIHI B  XOzIe
HPaKTHIECKOWPaOOTEHI
I'eomeTpuyeckas I'eomerpuueckas BEPOSATHOCTB. OcBanBaTh NOHATHE I'€OMETPUUYECKOU BEPOATHOCTU.
BEPOSITHOCTH CrnydaliHeId  BBIOOp TOYKH U3 Pemiare 3agauynM Ha HaXOXJCHHUE BEPOSITHOCTEH B
(4 a) ¢uUrypsl Ha INIOCKOCTH, U3 OTpe3Ka, OIIBITaX, MPEACTaBUMBIX KaK BBIOOpP TOYEK U3

U3 TYyTUOKPY>KHOCTH

MHOT'OYT'OJIbHUKA, Kpyra, OTpE3Ka NI Ayru
OKPY>KHOCTH, YUCJIOBOI'O IIPOMEKYTKA
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HcnbiTanus
Bepnyiim (6
1)

Hcneiranue. Ycnex U Heyjada.
Cepusi ucHbITAaHUN OO HEPBOroO
ycnexa. HWcneltanuss  bepnysiu.
BepositHOocTH COOBITHIT B cepuu
HUCIIBITAHUMN bepnynnu.
IlpakTuueckas pabora
«HcnbiTanusa bepuynnn»

OcBauBaTh NOHATHSI. HCIBITAHHE, 3JIEMEHTApHOE
coOpITHEe B HcHBITaHMH (yCIeX M Heymada), cepHhsi
HCIOBITAHUN,  HACTyIJICHHME  IIepBOro  ycmexa
(Heynaum), cepus ucnelTanuii bepuymiu.

Pemrare 3aga4yM  Ha HaxOXKJICHUE BEPOATHOCTEH
cOOBITHI B CEpUHM UCOBITAHUH 0 IEPBOro ycnexa, B
TOM 4YHCIE C MpUMEHEHHEeM (HOpMyIIbIl CYyMMBI
re€OMETPUUECKON MPOrpecCUu.

Pemiare 3agaum Ha HaXO0XJICHHUE BEPOATHOCTEH
SJIEMEHTApHBIX COOBITUH B CEpHUM WCHBITAHUH
bepnynnu, Ha HaXOXXIECHUE BEPOSITHOCTU
OIpeIeJIEHHOTO YHCiIa yCIEeX0B B CEPUU UCIBITAHUHN
bepnyiuiu. U3y4yaTs B X0€ NPaKTUYECKOH padoThl,
B TOM 4YHCJE C IIOMOIIBIO ITH(PPOBEIX PECypCcoOB,
CBOWMCTBAa BEPOSITHOCTU B CEPUM  MUCIBITAHUMN
bepnyiuiu

Cayyaiinas
BesunHa (6

)

CrygaitHas BEJIMYMHA u
pacmpenenennue BEPOSITHOCTEH.
MaremaTuyeckoe — OXHMIAaHUE U
AUCHEpPCHUs] CIydYalHOM BEJIWYMUHBI.
ITpumepsr MaTeMaTHIECKOT O
OXHJaHUSI  KaK TEOPETUYECKOro
CpeaHEeTO 3HAUYCHUSIBEIIMIHHBI.

ITousitne o 3aKoHe OOJIBIIMX YHCEI.
H3zmepenue BEPOSITHOCTEMN c
nomompo  yactor. Ilpumenenue
3aKOHAOOJIBIINX YHUCEe]

OcBOUTL  NOHSATHS.  CllydaiiHas  BeJIMYMHA,
3HaUE€HUE CJIydallHOW BEJIWYMHBI, pacIpeliesicHue
BE€POSITHOCTEM.

HU3yuyaTh M 00CY:KAATh PHUMEPbI JIUCKPETHBIX W
HETMPEPBIBHBIX CIy4aWHBIX BEJIMYHH (POCT, Bec
YeJIOBEeKa, YHCJICHHOCTb HACEJICHHUs, JpyTrHe
M3MEHYHMBBIC BEJIWYWHBI, pacCMaTpHUBaBIICCS B
Kypce CTaTHCTHKH), MOJCIBHBIX CIy4aiHbIX
BEJIMYMH, CBSI3aHHBIX CO CIIy4alHBIMH ONBITAMHU
(Opocanne MOHETBHI, UrPAJIBHON KOCTH, CO
ClIy4aiHBIM BBIOOPOMH T. II.).

OcBanBaTh MOHSITHSI. MaTEeMaTHYECKOE OXKHJIaHUE
CIIly4ailHO# BEJIMYMHBI KaK TEOPETHUYSCKOE CpeaHee
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3Ha4YeHMUE, AUCIIEPCHsl CIIydyaWHOW BEJIMUYMHBI KakK
aHaAJIOT JUCIIEPCHUH YHCIIOBOrO Habopa.

PemaTh 3agauMm Ha BBIYHCICHHE MaTeMaTHYECKOTO
OXKMJAaHUsI U JMUCIIEPCUM JUCKPETHOMN CilydyaliHOM
BEJIMYMHBI 0 3aJaHHOMY pPacIpeeICHUI0, B TOM
4HMCIe 3a7ad, CBSI3aHHBIX CO CTpaxOBaHUEM WU
JIOTEpEsSIMH.

3HaAaKOMHUTBLCSI C MaTeMAaTUYECKUM OXXHUIAHUEM U
JUCIIepCcUeil HEKOTOPBIX paclapeneieHui, B TOM
quciie pacripeesIeHUs] CIy4YalHOW BEJIMYHHBI
«YHCJIO YCHEXOB» B CEpUH UCHbITaHNUI bepryrin.
HN3yyaTh YacTOTy COOBITHSI B THOBTOPSIIOIINXCS
CIIydalHBIX OIbITaX KaK CIydaliHyIO BEJIUUYHHY.
3HAKOMUTBCS C 3aKOHOM Ooypmux yncen (B popme
Bepnymin): npu OOJBIIIOM YHCIIE OIBITOB YacTOTa
COOBITHS GIM3Ka K €r0 BEPOSITHOCTH.

Pemiats 3agaum Ha H3MEpPEHUE BEPOSITHOCTEN C
IIOMOIIIBIO YaCTOT.

OOcy:k1aTh pOJib  3aKOHAa OOJBIIMX YHCET B
OOOCHOBaHWM YacCTOTHOTO METOJa HW3MEpPEHUs
BEPOSITHOCTEH.

OO6Ccy)KaaTh 3aKOH OOJIBIIINX YHCEJ KaK MPOSIBIICHUE
CTAaTUCTUYECKOW YCTOMYUBOCTH B HW3MEHUYHMBBIX
SIBJICHUSIX, POJIb 3aKOHA OOJBIINX YHCE B IPHUPOJIC
¥ B J)KH3HU YEJIOBEKA
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IIpooonscenue

O0o0menue, IIpencraBieHue JAHHBIX. IloBTOPATH U3yUYEHHOE U BBICTPAMBATBL CHUCTEMY

KoHTpo.b (10 OnucarenbHast CTaTUCTHUKA. 3HAHUH.

4) BepositHocTh CIIy4alHOTO Pemiars 3a5a4yM Ha OpeACTaBICHUE U OIMCAHUE
COOBITHS. DeMeHTBI JIaHHBIX.
KOMOWHATOPHKH. CiryyaiiHbie Pemare 3agayM Ha HaXOXKJICHUE BEPOSITHOCTEH
BEJIMYUHBI U PACHPEICICHUS coOBITHIf, B TOM dYHCJIE€ B  OIBITaX C

PaBHOBO3MOXHBIMH 3JIE€MEHTAapHBIMH COOBITUSIMHU,
BEpPOSITHOCTEH  OOBEAWMHEHHS] U  IIepPeCeUYCHUs
COOBITHH, BBIYHCIATH BEPOSTHOCTH B ONBITaX C
CEepHUsSIMU CIIyYalHBIX UCIBITAHUHN

IIpu pazpaborke pabodeil mnporpaMMbl B TEMaTHYECKOM IUIAHUPOBAHWM JIOJDKHBI OBITH YYTCHBI
BO3MO>XHOCTH HCIIOJIb30BAHUSI SJIEKTPOHHBIX (IM(POBBIX) 00pa30BaTEIBHBIX PECYPCOB, SIBIISIIOIINXCS yueOHO-
METOAUYECKUMH MaTepruajaM” (MyJIbTHUMEIUWHBIC IPOTPAMMBI, BJICKTPOHHBIC YUYEOHHKHM M 3aJa9HHUKH,
3JIEKTPOHHbIE OWOJIMOTEKH, BUPTyaJibHbIE J1a0OpaTOPUH, HMIPOBBIC MPOTPAMMBI, KOJUIEKIHU IHU(PPOBBIX
00pa3oBaTENLHBIX PECYpCOB), MCHOJB3YEMBIMU JUIsi OOYYEHHss W BOCHWUTAHUS PA3JIMYHBIX TPy
MMOJIb30BaTeIIel, MPEACTaBICHHBIMA B 3JICKTPOHHOM (IIM(POBOM) BHJAC M PEATUIYIOIIMMH JTHUIAKTHYCCKHUE
Bo3MoxkHOCTH MKT,conep)aHne KOTOPBIX COOTBETCTBYET 3aKOHOIATEIBCTBY 00 0Opa30BaHHU.
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VYyeOGHHUKHU:

YyeOHukn: MatemaTuka: 5-if knacc: 6a30Bblii ypoBeHb: yueOHHUK: B 2 yacTsx, Bunenkun H.51.,)Koxos
B.1.,YecnokoB A.C. u apyrue

Maremartuka: 6-i kiacc: 0a30BBIA yPOBEHb: yaeOHUK: B 2 yacTsx, Bunenkun H.5.,XKoxos B.1.,YecHnokoB A.C. n
Apyrue

MaremaTuka. Anredpa: 7-if kiacc: 6a3oBblii ypoeHb: yueOHuk, Makapbrues FO.H.,Munaok H.I'.,Ilemxos
K.M!. u npyrue; nox pen. TeasikoBekoro C.A.

Maremaruka.l'eomerpusi: 7 - 9-e ki1acchl: 0a30Bblif YpoBeHb: yueOHuk, Aranacsin JI.C.,Byty3on
B.®..Kagomues C.b. u apyrue

Martematuka BeposiTHOCTh U cTaTHCTHKA: 7 - 9-€ Kiacchl: 0230Bblii ypOBeHb: YUeOHHK: B 2 4aCTX,
Broicouxuii U.P. Slmenko U.B.; nox pen. Amenxo U.B.

MartemaTuka. Aiareopa: 8-if kiacc: 0a30BbIii ypoBeHb: YueoHuK, Konsarnu

MartemaTuka. Airedpa: 9-ii kiaacc: 0a30Bblii ypoBeHnb: yueOnuk, Konssrun
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