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MMOACHUTEJIBHAA 3AIIMCKA

OBIIA XAPAKTEPUCTUKA YYEBHOI'O I[MPEAMETA
MATEMATUKA»

IIpumepnass pabodass @porpamMma IO MaTeéMaTHKe  JJIs
obOyuarommuxcs  5—9  kiraccoB  pa3paboTraHa Ha  OCHOBE
denepanbHOro I'OCYJapCTBEHHOTO 00Opa30BaTEIbHOIO CTaHIapTa
OCHOBHOTO 0O0mIero obpa3oBaHHUS C YyYETOM UM COBPEMEHHBIX
MHPOBBIX TpeOOBaHMIl, IPEHBSABIACMBIX K MaTeMaTHYECKOMY
00pa3oBaHUIO, W TPAAUIUI POCCHHCKOro 0O0pa30BaHUs, KOTOPHIC

o0ecrneyrnBaroT OBJIaJICHHE KJIIOYEBBIMHA KOMIIETCHIIUSMU,
COCTABJISIFOIIMMH ~ OCHOBY JUISI HENPEPHIBHOI'O OOpa3oBaHUS U
caMOpa3BUTHs, a  TakKe  IEJIOCTHOCTh  OOIIEKYJIbTYpPHOTIO,

JIMYHOCTHOTO ¢ TIO3HABATEJIILHOTO pa3BUTHUA oOydaromuxcs. B
pabodeii mporpaMme YYTEHBI HIAEH W TonokeHuUs KoHuenmmn
pa3BuUTHsI ~ MATEMAaTHYECKOTO oOpaszoBanusi B  Poccuiickoii
Denepanuu. B anoxy umdposoii TpaHchopmamuu Bcex cdep
YeJIOBEYECKON JEATECIIPHOCTH HEBO3MOXXHO CTaTh OOpa30BaHHBIM
COBPEMEHHBIM  YeJIOBEKOM  0e3  0a30BOM  MaTeMaTHYeCKOU
MMOATOTOBKH. YiXe B IIKOJIE MaTeMaTHUKa CIYXXUT OIIOPHBIM
MIPEeIMETOM JUISI HU3YYCHHUS CME)KHBIX JUCIUIUINH, a TOCJIE IITKOJIBI
peanbHOMI HEOOXOTUMOCTHIO CTaHOBHUTCS HEnpepbIBHOE
obpazoBaHue, qTO TpebyeT MMOJTHOIICHHOM 0azoBoOl
obmreoOpa3oBaTeIbHOMN HOITOTOBKH, B TOM qucie u
MaTeMaTHYECKOH. DTO OOYCIIOBICHO TeM, YTO B HAIIH JTHH PaCTET
YHUCIIO npodeccuii, CBSI3aHHBIX c HETOCPEACTBEHHBIM
IIPpUMEHEHUEM MaTeMaTHKH: U B cdepe dKOHOMHUKH, U B OH3Hece,
W B TEXHOJIOTUYCCKUX O0JIACTSIX, W JaXe B TYMaHUTApHBIX cdepax.
TakuMm o00pa3om, Kpyr HIKOJIBHUKOB, JUISI KOTOPBIX MaTeMaTHKa
MO>KET CTaTh 3HAYUMBIM

OpeaMEeTOM, PACIINPSIETCH.

[IpakTHyeckasi MOJIE3HOCTh MaTEMaTHKH OOYCJIOBJIEHA TEM, YTO
e€ mpeaMeTroM SBISIOTCS (QyHJAAMEHTaJIbHBIE CTPYKTYpHl HaIIero
MHpa: MPOCTPAHCTBEHHBIE (OPMBI U KOJIWYSCTBEHHBIC OTHOIICHUS
OT MPOCTEHINX, YCBAMBAEMBIX B HEMOCPEICTBEHHOM OIIBITE, 110
JIOCTaTOYHO CJIOKHBIX, HEOOXOJWMBIX /s Pa3BUTHS HAy4YHBIX W
OPUKIIAJIHBIX HJeil. be3 KOHKpEeTHbIX MaTeMaTH4YeCKUX 3HaHUM
3aTPYJHEHO NMOHUMaHHUE HNPUHIUIIOB YCTPOMCTBA U HUCIOJIb30BaHUS
COBPEMEHHOI TEXHHUKHU, BOCIIpUSITUE u UHTEepIpeTanus
pa3HooOpa3HOW COMUANBHONW, OJKOHOMHWYECKOW, ITOJUTHYECKOU
nHbopmanuu, Majaod(p(exTnBHa TMOBCEAHEBHAs MpPaKTHYECKas
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IesiTeNbHOCTh. KaxIoMy dYelnoBeKy B CBOCH JKM3HU INPUXOOUTCS
BBIIIOJHSTh Ppacuy€Thl M COCTABJSITH AJTOPUTMBI, HAaXOJAUTh U
NPpUMEHATH  (OPMYJIBI, BIIAAETh IPAKTHYSCKHUMH  HOpUéMaMu
TeOMETPUYSCKUX M3MEPESHUU M IMOCTPOCHUN, YUTAaTh HH(pOPMALHIO,
MPEJICTAaBJICHHYIO B BHUJIE€ TaOJHIl, JUarpaMM M rpaduKoB, XUTHh B
YCIOBUSIX  HEONpPEACJEHHOCTH W  IOHMMAaTh  BEPOSTHOCTHBIN
XapakTep CIIy4alHBIX COOBITHH.

OnHOBpPEMEHHO C pacmupeHueM chep NpUMEHSHUS MaTeMaTHUKH
B COBpEMEHHOM oOOmecTtBe BcE Oojlee BaXHBIM CTaHOBHUTCSA
MaTEeMaTUYECKUH  CTHJIb  MBILUICHUS, IPOSIBIISTIOIIUNCS B
onpenenéHHBIX YMCTBEHHBIX HaBbIKax. B mporecce u3ydyeHUs
MaTeMaTHKH B apceHall IPpUEMOB U METOJIOB MBIIIUICHUS YeJIOBeKa
€CTECTBEHHBIM 0O0Opa30M BKJIIOYAIOTCS HHAYKUHUS W ASAyKIHS,
000011IeHNe U KOHKpE TU3aIHsl, aHaJIu3 U CUHTE3, Kilaccu@ukams
W CHUCTeMaTH3alusi, aOcTparupoBaHue U aHaIorusi. OOBEKTHI
MaTEeMaTHYECKUX yMO3aKIIIOUYCHUH, MpaBuia UX KOHCTPYHUPOBAHHS
pacKpBIBAIOT MEXaHU3M JIOTHYECKUX IIOCTPOCHHUI, CIIOCOOCTBYIOT
BBIPa0OTKE yMEeHUs (POopMyITHpPOBaTh, OOOCHOBBIBATH U JIOKA3bIBATh
CY>KICHUsSI, TEM CaMbIM pPa3BHUBAIOT JIOTHYECKOE MBIIUICHHUE.
Benymasi posib NpUHAJICKUT MareMaTuke U B (HOpMHUpOBaHUM
aHFOpHTMquCKOﬁ KOMIIOHCHTBI MBIIIJICHUA H BOCIIMTAHHUH

YMEHUH neficTBOBATH o 3aJITaHHBIM anropuTMaMm,
COBEPIIICHCTBOBATh H3BECTHHBIE W KOHCTPYHpPOBaTh HOBBEIE. B
Mpollecce peuIeHusl 3ajla4y — OCHOBOUW Y4YeOHOW AesITeIbHOCTH Ha
ypOKax MaTeMaTHKH — pa3BHUBAIOTCI TakK)Ke TBOpUYCSCKas |

IIpUuKjIagHass CTOPOHBI MBIIIJICHUSA.

OOydyenne wmaTtemMaTHke JaéT BO3MOXXHOCTH pa3BHUBATh ¥
00y4Yaromnuxcsi TOYHYO, PallMOHAIBFHYIO U MHPOPMATUBHYIO PEUb,
yMEHUEe oTéuparts Haunboiee HOOXOISAIIHE SI3BIKOBBIE,
CUMBOJIMYECKHE, TpaHUSCKHUE CcpeAcTBa IS  BBIPaKCHUSA
CYXICHUH U HATIISAIHOTO UXITPEACTABIICHUS.

Heo6xonuMbpIM KOMITOHEHTOM 00IMIel KyJbTypbl B COBPEMEHHOM
TOJIKOBAaHUH SIBJISISTCS OOIee 3HAKOMCTBO C METOJIaMU ITO3HAHUS
JNEUCTBUTEIBHOCTH, MPEACTABICHUE O MpeJIMeTe U METoJax
MaTE€MaTHUuKHu, HUX OTIHUYHUH OT METOAOB JAPYTHUX C€CTCCTBCHHBIX U
TYMaHUTapHBIX HayK, 00 OCOOCHHOCTSIX NPUMEHCHUS MaTeMaTUKH
JUIsL PEUICHHUs] HAyYHBIX W IPUKIAIHBIX 3agad. Takum oOpaszow,
MaTeMaTHYecKoe oO0pa3oBaHue BHOCHUT CBOM BKJIaJ B (DOpMHUPOBaHUE
OOIIEHKYIBTYpPhI YeJIOBEKA.

WN3ydyeHnne MaTeMaTUKU TaKXKe CIIOCOOCTBYET OICTETHUYECKOMY
BOCIIMTAHUIO YCJIOBCKaA, IIOHUMAHHU IO KpacoOThbI H n3s1iecrea
MAaTEMAaTUUYECKUX PAaCCYXJACHUM, BOCHPUATHIO TI'€OMETPUUECKUX
¢popM, yCBOCHUIO UACH CUMMETPHH.
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HEJIM 1 OCOBEHHOCTU M3YYEHNA YYEBHOI'O IIPEJIMETA
«MATEMATHKA». 5-9 KJTACCBI

ITpuopureTHBIMU 1EJISIMU OOyYeHHUsI MaTeMaTHKe B 5—9 kiraccax
SIBJISTEOTCSI:

— ¢opMHupoBaHHEe IEHTPAJIBHBIX MAaTEMaTHYSCKUX IOHATHN
(amcno, BenWYMHA, reoMeTpHuIecKas durypa, epeMeHHasl,
BEpPOSITHOCTh, (YHKIHS), OOECHEeUMBAIOIINX IIPEEMCTBEHHOCTh |
IIEPCIIEKTUBHOCTh MAaTEeMaTHYECKOIro 0O0pa30oBaHUs O0yYarOMINXCs;

— IIOABCACHHC 06y‘laIOHII/IXC$I Ha JOCTYIIHOM JIsI HUX YPOBHC
K OCO3HAaHWIO B3aMMOCBA3M MAaTEMATHUKH HW OKpPYXKAIIEro MwHpa,
IIOHUMaHHUEC MaTCMAaTHUKHU KaK 9aCTH O6H.Iel>i KYJIBTYPBI U€JIOBECYCCTBA,

— Pa3BUTHUC HUHTCIUICKTYAJIbBHBIX W TBOPYCCKHUX CocoOHOCTEH
06yqa101111/1x051, Mno3HaBaTeIbHOU AKTHUBHOCTH, HCCJICAOBATCIBCKUX
yMeHHﬁ, KPpUTUYIHOCTHU MBIINJICHUA, HUHTEpECa K HU3YYCHUIO
MaTCMaTUuKHU,;

— dopmupoBaHue byHKIMOHAIBHON MaTeMaTH4YeCKOU
rPaMOTHOCTH: YMEHHS pPacllO3HABAaThb IPOSBJICHHS MaTeMaTHYCCKHUX
MOHSITUH, OOBEKTOB M 3aKOHOMEPHOCTCH B peajbHBIX XU3HEHHBIX
CHUTyalMsIX M TP HW3YyYSCHUH JPYrux y4YeOHBIX IIPEIMETOB,
MPOSIBJICHHST 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (GOpMyIupoBaTh HX
Ha sI3bIKE MaTeMaTUKUM M CO3/aBaTh MaTeMaTHYECKHE MOJIENH,
IPUMEHATh OCBOCHHBIM MAaTeMaTUYECKUM amnmnapar Uil pelIeHUs
MPaKTHKO-OPUEHTHPOBAHHbBIX 3ajJa4, HHTESPIPETUPOBATh U OLICHUBATH
TIOJIYYCHHBIC PE3YJIbTAaThI.

OCHOBHBIC JIMHHHM COJICp)KaHUs Kypca MaTemMaTuka B 5—9
Kiaccax: «Ywmena W BBIYHUCICHUS», «Anrebpa» («AnredGpandeckue

BBIDOKCHUS», «YpaBHEHUs UM  HEpaBEHCTBa»), «DyHKIUN»,
«leomerpusi»  («I'eomerpuueckue GUTYypbl M HX  CBOWCTBay,
«3mMepenne TreoMeTpUYeCKUX BEIIUYHUHY), «BepositHOCTB u

cTaTucTUKa». JlaH Hble JIMHUM Pa3BUBAIOTCS MapalJieJIbHO, KaXk/asi B
COOTBETCTBUH C COOCTBEHHOI JIOTUKOM, OJTHAKO HE HE3aBHCHMO OJIHA
OT ApYyroi, a BTECHOM KOHTAaKT€ U B3aumojaeuctsuu. Kpome storo, nux
00BeUHSIET JIOTHYECcKasi COCTaBJISIIONIAsl, TPaAWIIMOHHO IHpHUCYyIIas
MaTeMaTHKE U NPOHU3BIBAIOIAs BCE MaTE€MaTUYECKHUE KYypChl U
coaepxkarenbHpie JUHUH. CdopmynnpoBanHoe B DeaepalbHOM
TOCYyJJapCTBEHHOM OQA30BaTEIILHOM CTaHIapTe OCHOBHOTO OOIIEro
oOpa3oBaHMsI TpeOOBaHHME «YMETh  OIEPUPOBATH  ITOHSTHSIMH:
ompejeNeHrne, aKcuoma, Teopema, J0Ka3aTelIbCTBO;  yMEHHE
pacrio3HaBaTh WCTHHHBIE M JIOKHBIC BBICKAa3bIBAHHUS, IIPUBOJUTH
OpUMEPbl U KOHTPIPUMEPHI, CTPOUTH BHICKA3BIBAHUS W OTPUILIAHUS
BBICKA3bIBaHUI» OTHOCUTCS KO BCEM KypcaMm, a ¢(OpMHpOBaHHE
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JIOTHYECKUX YMEHHUM pacupeneisieTcs II0 BceM romaM oOydeHHsl Ha
YPOBHE OCHOBHOro o6uiero oopasoBanus. Conep>xanue oOpa3oBaHus,
COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJibTaTaM OCBOeHHs IlpummepHoit
paboueit TIporpaMMBI, pacHpeneléHHBIM II0 ToxaM OOydYeHHS,
CTPYKTYPHUPOBAHO TaKMM 0Opa3oM, YTOOBI KO BCEM OCHOBHBIM,
MIPUHIHUITHAITBHBIM BOIIpOCaM oOyuaromuecs oOpalanuch
HEOAHOKPATHO, YTOOBI OBJIAJCHUEC MATEMaTHYCCKUMH IOHSITHSIMH H
HaBBIKAMH OCYIIECTBJISUIOCH IMOCIIEJOBATEIbHO W MOCTYIATEIbHO, C
coOyoeHneM TIPUHIMIIA I[PEEeMCTBEHHOCTH, a HOBBIE 3HaHHUS
BKJIIOYAQIUCh B OOLIYI0 CHCTEMYy MAaTEMaTHYSCKHX IPEICTaBICHUN
00ydJarommxcsi, pacumpsis U yriayoass e€, obOpa3ys OpodHbIe
MHO>KECTBEHHBIE CBSI3H.

MECTO VYEBHOI'O IIPEIMETA «MATEMATHKA» B VYYEBHOM
[UTAHE

B COOTBETCTBHUH c denepanbHbIM rocyJ1IapCTBEHHBIM
0o0Opa3oBaTEeNbHBIM CTaHAAPTOM OCHOBHOTO OOIIETO OOpa3oBaHMUS
MaTeMaTHUKAasIBIISIETCS 00s13aTEIbHBIM IPEIMETOM Ha JAHHOM YPOBHE
obpaszoBanus. B 5—9 kiaccax y4eOHbIN mnpenmer «MaTemaTukay
TPaIUIIMOHHO M3YYaeTCsl B paMKax CICAYIONINX YYEOHBIX KypCOB: B
5—6 kmaccax — kxypca «MartemaTuka», B /—9 kiaccax — KypCOB
«Anrebpa»  (BkJIOYash ~ 3JEMEHTBI  CTAaTUCTUKHM W TEOpHU
BeposiTHOCTeN) n «I'eomeTpusi». Hacrosmieit mporpamMmmoil BBOIUTCS
CaMOCTOSITEIbHBIN YUeOHBINH Kypc «BeposATHOCTh U CTaTUCTHKa».

Hacrosimeit nmporpamMoil mpeaycMaTpUBAeTCsl BBIJICJICHHE B
y4eOHOM IUIaHE Ha Hu3y4YeHHe MareMaThuku B 5—6 kiaccax 5
Y4eOHBIX YACOB B HEJICJIIO B TEUCHUE KaXKJ0r0 rojia ooydyeHus, B 7—9
KJac cax 6 ydeOHBIX 4YacoOB B HEHENIO B TEUEHHE KaXKJIOTro rojaa
oOyuenwns,Bcero 952 ydyeOHBIX Yaca.

Temartnueckoe JaHUPOBAHUE y4eOHBIX KYypCOB u
PEKOMEH/IyeMOe paclupe/esieHHe Y4eOHOTO BPEMEHH JUISl NU3YUCHUS
OTHEJIBHBIX TEM, MPEUIOKEHHBIE B HACTOSIISCH HporpamMme, Halo
paccMaTpuBaTh ~ KakK ~ OPUMEpHbIE  OPUEHTHUPBI B  I[OMOIIb
COCTaBUTENIO aBTOPCKOW paboueil mporpamMMbl M TIpEXJE BCEro
yuutento. ABTOp pabodeil mHporpamMMbl BIIpaBe YBEIWYHUTH HIH
YMEHBUINTH TPEJIOKEHHOE YHUCIIO y4eOHBIX 4aCOB Ha TEMY, YTOOBI
YriIyOuUTBCSI B TEMATHKY, 00OJiee 3aMHTEPECOBABIIYIO YUYEHHUKOB, HJIH
HallpaBUTh YCWJIHSI Ha HOpeoJoJIeHHe 3arpyaHeHuil. Jlomyctumo
TaK)Ke JIOKaJIbHOE IepepacnpeiesieHue U NepecTaHOBKAa DJIEMEHTOB
CcoJ/iep)KaHUsl BHYTPH JIaHHOrO Kiiacca. Kojan4ecTBO HPOBEPOUHBIX
pabor (TemMaTHYecKMi M WUTOTOBBI KOHTPOJb KadyeCcTBA YCBOCHMS
Y4eOHOT'0 MaTepraia) U UX THUII (CAMOCTOSITEIIbHbIE M KOHTPOJIbHEIE
paboTHI, TECTHI) OCTAIOTCSI HA YCMOTpPEHUE yuuTensa. Takke yduTeib
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BIIpaBE YBEJIHWYWUTh WJIW YMEHBIIUTH YHCJIO YYEOHBIX 4HacOB,
orBenEHHBIX B IlpumMmepHoil paboueii nporpamme Ha o0oOuieHwHe,
IIOBTOPEHUE, CHCTEMAaTHU3AIHIO 3HaHUH o0yJaromuxcsl.
EnmHCTBEHHBIM, HO IPUHIMINAIBHO Ba>KHBIM KPUTEPUEM, SIBISCTCS
JIOCTHIKEHHE pPEe3yJIbTaTOB OOy4YeHHs, YKa3aHHBIX B HACTOSIIEH
IporpaMmMme.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA
YYEBHOI'O IIPEAMETA «MATEMATHKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

OcBoeHne ydyeOHOro mpeamera «MareMaTuka»  JTOJKHO
obecrreynBaTh OCTIDKCHHE Ha YPOBHE OCHOBHOTO  OOIIEro
o0pa3oBaHHs CIEOYIOIIUX JIMYHOCTHBIX, METAalPEIMETHBIX U
MIPEeMETHBIX 00pa30BaTEIILHBIX PE3YJILTATOB:

JIMYHOCTHBIE PE3VJIbTATBI

JImyHOCTHBIE pe3yJibTaThl OCBOCHUSI NPOrpaMMbl  y4eOHOro
npeamera «MaTtemMaTuka» XapaKTepU3yIOTCS:

HanI/IOTI/I‘IeCKOC BOCIIUTAHUC!:

MIPOSIBJICHUEM HHTEpEca K NPOLIJIOMY U HACTOSIIEMY POCCUNCKOMN
MaTeMaTHKH, [EHHOCTHBIM OTHOIIECHUEM K  JOCTHIKCHHSIM
pPOCCHUHMCKUX MaTE€MaTHUKOB W POCCHHMCKOW MaTeMaTH4YEeCKOU
IIKOJIBI, K UICTIOJIb30BAHUIO dTUX JIOCTHXKEHHUH B JIPYTUX HayKax U
OpUKIaTHBIX Chepax.

FpamnaHCKoe 1 NYXOBHO-HPABCTBEHHOC BOCIIMTAHHUC!

TOTOBHOCTBIO K BBINIOJIHEHHUIO OOSA3aHHOCTEH TpakKJaHWHA U
peaiu3anmuy  e€ro Iipas, IIPEJACTAaBICHHEM O MaTeMaTUYeCKHUX
ocHOBax (YHKIIMOHUPOBAHUSI PAa3JIUYHBIX CTPYKTYp, SIBICHHM,
OpoHeayp TpaXJaHCKOrO oOmecTBa (BBIOOPHI, OOPOCHI W TIp.);
FOTOBHOCTBIO K OOCY’KJICHUIO THYECKHX IPOOJIeM, CBSI3aHHBIX C
MPAaKTUYSCKUM TPUMEHEHHEM JIOCTH)KCHHUIH HayKH, OCO3HAaHUEM
B@XXHOCTH MOPAIbHO-3THYECKUX TMPUHIUIIOB B JEATEIHLHOCTH
Y4EHOro.

TpynoBoe BocnuTanue:

YCTAaHOBKOM Ha aKTHUBHOE yYacTHE B PEUICHHUHU NPAKTHUYECKHUX
3aj1ad MaTEeMaTHYE€CKOW HAaIlpaBJICHHOCTH, OCO3HAHHMEM Ba>KHOCTHU
MaTeMaTHYeCcKOoro oOpa3oBaHUS HA MPOTSHKEHUHW BCEH XHU3HU IS
ycremHoi  NpodeCCHOHAIBHON  AESITEIbHOCTH W Pa3BUTHEM
HEOOXO/MIMBIX YMEHHWI; OCO3HAaHHBIM BBIOOPOM U IOCTPOCHUEM
WHIWBHUIYaJIbHONW TPAEeKTOPHUH OOpa30BaHUS M )KU3HEHHBIX IUIAHOB C
Y49ETOM JIMYHBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEIA.

DCTETHUECKOE BOCITUTAHNE:

CIIOCOOHOCTBIO K SMOIMOHAIIEHOMY u 3CTETHYECKOMY
BOCIIPUSITUIO MaTeMaTHYEeCKUX OOBCKTOB, 3aJadv, pPCEIICHUIM,
paccyXIcHUM; YMEHUIO BUIETH MaTeMaTU4eCKHeE
3aKOHOMEPHOCTH B UCKYCCTBE.
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HCHHOCTI/I HAYYHOI'O ITO3HAHUA:

OpUEHTalUell B [AEsATEJIBHOCTH Ha COBPEMEHHYIO CHUCTEMY
HAyYYHBIX IPEJCTABICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS
YeJoBeKa, NMPUPOIbl U 00IlecTBa, IIOHMMaHUEM MaTeMaTHYeCKOMI
HayKH Kak c@epbl 4YeJIOBEYECKOW NesITeIIbHOCTH, OJTaroB €&
pa3BUTHSI W 3HAYUMOCTH  JJIsI  Pa3sBUTHUA  [UBWJIN3AIHH;
OBJIAJICHUEM SI3BIKOM MAaTEMaTHKH M MaTEMaTHYECKOM KyJIbTYpoOi
KaK CpeACTBOM TO3HAaHUsI MHpa; OBJAJEHHUEM NOPOCTECHIINMU
HaBBIKAMHU MCCIIENOBATEIBCKONH AEITEIBHOCTH.

dusnueckoe BocnuTanue, GOPMUPOBAHNE KYJIBTYPBI 30POBBS U
SMOINOHATIBHOTO OJIATOIOTY NS

TOTOBHOCTBIO IPUMEHSATHh MaTEMAaTHYECKHUE 3HAHUSI B HHTEpecax
CBOETO 3J0pOBbBs, BEICHHSI 3I0pPOBOTO oOOpasza >XWU3HU (3T0pPOBOE
nutaHve, cOajJaHCUPOBAHHBIA  PEXUM  3aHITHH W OTHbIXa,
perynspHas (u3ndecKas aKTHUBHOCTH); C(HOPMHUPOBAHHOCTHIO
HaBbIKa pedJICKCUU, IMPHU3HAHUEM CBOCrO IIpaBa Ha OINHOKY U
TAKOI'0 K€ IIpaBa APYTroro 4ejoBeKa.

DKOJOTHYECKOE BOCIHTAHHUE:

OpHeHTaluel Ha NPUMEHEHHE MaTeMaTHYEeCKHUX 3HaHUW IJIs1
pelIeHusl 3aJad B OO0JACTH COXPAaHHOCTH OKpY’Kalolled cpensl,
IUIAHUPOBAHMUSI  IOCTYNKOB W OIEGHKH WX  BO3MOXHBIX
MMOCJEICTBUM UISI OKPY>KaloIei cpeabl; OCO3HAHMEM II00aabHOTrO
XapakTepa 3KOJOTHYECKUX NPOOJIEM M ITyTeH WX peUICHHUS.

JIMIHOCTHBIE Pe3y/bTaThl, 00ECTIEUMBAIONINE ANANTAINI0 00yJaOIEeTocs K
M3MEHSFOLLMMCS YCIIOBUSIM COLMAIBHOM U IPUPOTHON CPeJIbl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCJIOBHUSIX HEOINPEAECIEHHOCTH,
MMOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO
JIeSITeIbHOCTh, B TOM 4YHCJIE YMEHHE YUYHUTHCA y IAPYTHUX JIOJIEH,
MPUOOpETaTh B COBMECTHOM eI TEIIFHOCTA HOBBIC 3HAHUS, HABBIKH U
KOMIIETEHIIUN U3 ONbITA JAPYTrux;

HEOOXOAUMOCTBHIO B (DOPMHUPOBAHUN HOBBIX 3HAHWH, B TOM UHCIE
dopmynupoBaTh WAEU, MNOHITHUSA, THIOTE3bl 00 O0O0beKTax WU
SIBJICHUSIX, B TOM YHCJIE paHee HEe U3BECTHBIX, 0CO3HABATH AC(UIHUTHI
COOCTBEHHBIX 3HAaHWH W KOMIIETEHTHOCTEH, IUIaHUPOBATH CBOE
pa3BuUTHE;

CHIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CUTYAaIHIO,
BOCIIPUHUMATH CTPECCOBYIO CHTYAIIUIO KaK BBI3OB, TPEOyIOUIWH
KOHTPMEpP, KOPPEKTUPOBATh NPUHUMAEMBbIE PEIICHUS U ASHCTBUS,
(bopmynmpoBaTr W = OHEHUBATH PHUCKH H  IIOCJIEJICTBUS,
(opMupoBaTps ONIbIT.
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METAIIPEIMETHBIE PE3YJIbTATBI

MerTanpeaMeTHbIE pe3yiabTaTbl OCBOCHHSI IPOrpaMMbl  y4eOHOTO
rnpeaMeTa «Maremaruka» XapaKTepU3yIoTCs OBJIaJICHUEM
VHUBEPCANLHOIMU ~ HO3ZHAGAMETbHBIMU  OCUCTNBUAMY, VHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OCUCMBUAMU U YHUBEPCATLHLIMU PeYIAMUEGHbIMU
oelicmeusamu.

1) VHueepcanvhvle — noO3HagamenvbHvle — Oelicmeus — 00ecneyusaom
@opmuposanue  0A308bIX  KOCHUMUBHLIX — NPOYECCO8  OOYUAIOUWUXCA
(oceoeHue Memooog NOZHAHUA —OKPYIHCAIOWe20 Mupa; HnpuMeHeHue
JI02UYECKUX, UCCTe008AMENbCKUX — Onepayul, yMmeHuil pabomams ¢
uHgopmayuet).

ba3oBele nornueckue nenCTBUS:

— BBIABJIATH W XapaKTCPU30BATh CYHMICCTBCHHBLIC IIPU3HAKHU

MaTeMaTUYCCKHUX OOBCKTOB, IMOHATHI, OTHOIICHHH  MEXIY
TIOHSITUSIMHU; dopmyupoBaTh omnpeJieJICHUs TMMOHSITHUM;
yCTaHaBJIMBAaTh CYILLIECTBEHHBIN OpU3HAK KJIaccu(pUKaInm,

OCHOBaHUs JUIsi 00OOIICHUSI 1 CPaBHEHHsI, KPUTEPHUU HPOBOJIHUMOTO
aHaIun3a;

— BOCIPHUHUMATH, dbopmynupoBath M NpeoOpa3oOBBIBATH
CY>KACHUS: YTBEPAUTEIIbHBIC U OTPHUIIATEIIbHbIC, SIMHUYHBIC, YaCTHBIC
" 001IMe; yCIIOBHBIC;

— BBISIBJISITH MaTeMaTHUYE€CKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U
npotuBopeunsi B hakTax, JJaHHBIX, HAOIIOICHUSIX U YTBEPIKJICHUSIX;
npeularaTb KPUTEPHUH JUISI  BBIABICHHUST 3aKOHOMEPHOCTEH |
NPOTHUBOPEYN;

— JneraaTh  BBIBOJBI C  HMCHOJIB30BAHWEM  3aKOHOB  JIOTHKH,
JIeAyKTUBHBIX U MHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHUH 10
aHAJIOTHUH;

— pa3dupaTh JOKa3aTeIbCTBA MaTeMaTHYECKHUX YTBEPKJICHUM
(mpsMBIE ¥ OT IPOTUBHOTO), MPOBOJUTH CAMOCTOSTEIHBHO HECIJIOKHBIC
JIOKa3aTeIbCTBA MaTeMaTHYEeCKUX (akros, BBICTPANBaTh
apryMeHTaunuio, MIPUBOJIUTH MIPUMEPBHI u KOHTPIIPUMEPHI;
00OCHOBBIBATh COOCTBEHHBIC PACCYKICHHUS,

— BBIOMpaATh CIOCOO pemieHus y4deOHOW 3amaum (CpaBHUBATH
HECKOJIbKO BapHaHTOB pPEIICHHUs, BEIOUpaATh Hambosee MOIXOISIIINN C
Y4ETOM CaMOCTOSITEIIBHO BBIJACIIEHHBIX KPUTEPHEB).

ba3oBble ucciaenoBaTenbCKue ASHCTBUS:

— HMCTOJIF30BaTh BOIIPOCHI KaK HMCCIEIOBATEIILCKUIT WHCTPYMEHT
mo3HaHus; (OPMYJIMPOBATH BONPOCHI, (PMKCHUPYIOIINE ITPOTHBOPE YHE,
npoodJIeMy, CaMOCTOSITEJIbHO YCTaHaBJIMBAaTh HCKOMOE M JIaHHOE,
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(popMupoBaThE TUIIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3HUIINIO, MHCHHUE;

— MIPOBOAUTH II0 CAaMOCTOSITEJIBHO COCTaBJICHHOMY IUIaHY
HECJIOKHBIN SKCIIEPHUMEHT, HeOoJIbIIIoe HCCIIeJOBaHNEe 1o
YCTaHOBJICHHUIO ocoOeHHOCTEeH MaTeMaTHYIECKOTO o0OnBekrTa,
3aBUCUMOCTEH 0OBEKTOB MEXKIy COOOM;

— CaMOCTOSITEIIFHO (OpPMYITHpOBaTH OOOOMICHUS W BBIBOABI 1O
pe3yJjibTaTaM IPOBEAEHHOIO HAOIIOACHUS, UCCICIOBaHMs, OIICHUBATD
JIOCTOBEPHOCTD ITOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJOB M 000OIICHUI;

— IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoOIecca, a TaKXKe
BBIABUTAaTh IPEIIOJIOKEHHUS O €TI0 Pa3BUTHH B HOBBIX YCJIOBHSIX.

Pa6ota ¢ undopmarmeii:

— BBISIBJISITh  HEIOCTATOYHOCTh W M30BITOYHOCTH WH(MOPMAaLHH,
JTaHHBIX, HEOOXOIUMBIX JUIS PELICHUS 3aladH;

— BBIOUpPATH, aHaAJM3UPOBATh, CHUCTEMaTU3UPOBATh u
WHTEPIPETUPOBATh HH(POpMAIUIO pa3IUYHBIX BUIOB U (GopM
MpeJICTaBIICHHUSI;

— BBIOMpATH popmy OpeaCTaBICHUS uHpOpMaITHHA u
WUTIOCTPUPOBATh pellaeMble 3aJadd CXEMaMH, JuarpamMMaMH, HHOU
rpaduKOM U UX KOMOUHAIUSIMU,

— OLICHUBATh HAA&KHOCTh HWHGOpPMALMKM IO  KPUTEPHSIM,
MPeA10KCSHHBIM YYHTEIIeM 138)071 copMyJIHPOBAHHBIM
CaMOCTOSITEIBHO.

2) Vuueepcanviivie KOMMYHRUKAMUGHBLE OelicmMEust 06eCcneuusaom
CHOPMUPOBAHHOCHIL COYUANBHBIX HABBIKOE 00YHUAIOUJUXCSL.

Oo01ienue:

— BOCHPHUHUMATh U (POPMYyIHUpPOBaATHh CYKJIEHHUS B COOTBETCTBHH
C YCJOBHUSIMH M LEJISIMH OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh
CBOIO TOYKY 3pEHMsI B YCTHBIX U NHUCBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUs 110 XOAy PElLIeHUs 3a/layd, KOMMEHTUPOBATh OJIy4YEHHBIMI
pe3yibTar;

— B XOI€ OOCyXJIeHMs 3aJaBaTb BOMNPOCHI IO CYIIECTBY
o0cyxaeMol TeMbl, TpOOJIEMBbI, pemaeMol 3aJlady, BHICKA3bIBaTh
UJEU, HalCJICHHbIE Ha IIOMCK pELIEHUs; COIOCTaBIsITb CBOHU
CYXIEHHsI C  CYXIEHUSIMHM  Jpyrux  y4YacTHUKOB  JuaJjiora,
OOHapy’>XMBATh pa3JINYHe€ M CXOJICTBO IIO3WUIIMH; B KOPPEKTHOH
bopme popmympoBaTh pa3HOTJIACHSI, CBOU BO3PAKCHHUS;

— HPEACTaBJIATh PE3yJbTaTbl PELICHUS 3aJadd, dKCIEPUMEHTA,
HCCJICJIOBAHUS, IIPOEKTa; CaMOCTOSITEJILHO BbIOMpaTh  (opmar
BBEICTYIUICHHSI C Y4YETOM 3ajJad IMIpe3eHTallud W OCOOEHHOCTEeH
ayJIUTOPUHU.
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CoTpyaHHUYECTBO:

— [OOHMMAaThb U HCHOOJB30BaTh MNpEUMYyIIeCTBAa KOMaHIHOW u
HHIUBUIYAITBHOU pabdoThl npu pelieHuun Y4eOHBIX
MaTEeMaTHYECKHUX 3aJad;

— TIIpUHUMATh I€JIb COBMECTHOM JIEATEIIbHOCTH, IUJIAHUPOBATH
OpraHMu3alMI0 COBMECTHOW paboThl, pacHpeneisiTb BHIBI padoT,
JIOrTOBapuBaThcsl, OOCYXXJaTh TMpoLecc MW  pe3ysbTaT paboThl;
00001aTh MHEHHUS HECKOIBKHUX JIFOJIEH;

— ydYacTBOBaTh B TpPYNHOBEIX ¢dopmax padoTel (0OCyXIeHUs,
OOMEH MHEHHSIMHU, MO3T'OBBIC IITYPMBI U JIp.); BBIIIOJIHITH CBOIO 4acTh
paboThl M KOOPIMHHUPOBATH CBOM ACHCTBUSA C JAPYTHMH YiICHaAMH
KOMaH/JbI, OIICHHBATh KAa4uCCTBO CBOCTO BKJajJa B O6IHI/Iﬁ OpoaYKT 11O
KpUTEPHUIM, CHOPMYITUPOBAHHBIM yYaCTHUKAMH B3aMMOJICHCTBHSI.

3) Vuusepcanvuvie  pecynsmuensie  Oeiicmeus — obecneuugarom
Gopmuposanue cMblCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCTU.

CamoopraHu3anusi:

— CaMOCTOSTCJIBHO COCTaBISITH IUIAH, aJrOPUTM  PELICHHS
3agayd (WM €ro dYacThb), BBIOMpATh CHOCOO pEmeHHs ¢ Yy4ETOM
HMEIOIIUX CsI  PEecypcoB M COOCTBEHHBIX  BO3MOYHOCTEH,
apryMeHTHPOBATh U KOPPEKTHUPOBATh BAapHAHTHl PEUICHUN C y4&ToM
HOBOW MH(pOpMAaLIHH.

CaMOKOHTpOJIb:
— BJIQJETh CIIOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS Ipollecca
U pe3yabTaTa pelleHus] MaTeMaTHUeCcKO 3a1auu;
— TIpeABUJIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH IpPH
pelIeHnu 3aJadi, BHOCUTH KOPPEKTHBBI B JE€ATEIBHOCTH Ha OCHOBE

HOBBIX  OOCTOSATENBCTB, HAaWACHHBIX  OMMMOOK,  BBIABICHHBIX
TPYAHOCTEM;

— OIIeHHUBATh COOTBETCTBHUE pe3yibTaTta NEesITeJIBHOCTH
MOCTAaBJICHHOW II€TM W yCJIOBUSM, OOBSICHITH  IPUYHUHBI

JIOCTHKECHUSI WJIM HENOCTH)KEHHUs IIeJH, HAaXOJUTh OLIMOKY, /1aBaTh
OIICHKY MPHUOOPETEHHOMY OMBITY.

[TPEJIMETHBIE PE3YJIbTATDI

IIpenmeTHBle pe3ynbTaThl OcBOoeHUs IIpmMmepnoit pabouei
MIporpaMMbl IO MaTeMaTHKE IPEACTAaBJIICHBI MO rojiaM OOydeHHs B
CIIEYIONIMX paszjiesax MporpaMMbl B paMKax OT/IEJIbHBIX KYypPCOB: B
5—6 kmaccax — kypca «MaremaTtuka», B 7/—9 Kilaccax — KypCOB
«Anredpa», «I'eomerpus», «BepossTHOCTh U CTATUCTHKA.

PazBuTHe JIOrMYeCKUX MPEJICTABICHUN U HABBIKOB JIOTHYECKOTO
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MBINIJICHUA OCYIICCTBIIACTCA HA IPOTAXKCHHNU BCEX JICT O6y‘-ICHI/I}I B
OCHOBHOI IIKOJIC B paMKax BCCX Ha3BaHHBIX KYpPCOB.
HpeﬂnonaraeTc;I, YTO BBIITYCKHUK OCHOBHOH IIIKOJBI CMOXET
CTPOUTH BbICKa3bIBaHU s " OTpHUIIaHUusA BI:ICKa3LIBaHPII>i,
pacnno3HaBaTb MCTHUHHBIC W JIOKHBIC BbBICKA3bIBaHUWA, NMPUBOJIUTD
IIpUMEPHLI U KOHTPIIPUMECPDBI, OBJIAZACCT MOHATUAMMK: OIIPCACIICHUC,
aKkcuoma, TeopemMa, 10Ka3aTeJIbCTBO — W HAYYUTCS UCITIOJIb30BaTh
WX MIPU BBIMTOJIHCHU U y‘{e6HI)IX H BHeyqe6HBIX 3ada4.
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IIPUMEPHASL PABOYAS MPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKAN». 5-6 KJIACCBI

LEJIM U3YYEHUA YYEBHOI'O KYPCA

ITpuopureTHBIMU 1EJISIMU OOyYeHHsI MaTeMaTHKe B 5—6 kiraccax
SIBJISIFOTCS:

— IpoxoJDKeHHe (OPMHPOBAHUSI OCHOBHBIX MaTeMaTHYCCKHUX
TOHSATHHI (aucno, BEITMYHMHA, reoMeTpHuIecKas durypa),
00ecIeYnBAIOIINX IIPEeMCTBEHHOCTh u IIEPCIIEKTHBHOCTH
MaTeMaTH4YeCKOro oopa3zoBaHus 00y4arOIInXcs;

—  pa3BUTHE HMHTEIUICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH
00y4arolmuxcs, MO3HABATEIbHOW aKTUBHOCTH, HCCIIEN0BATEIbCKUX
YMEHUH, UHTEpECa K U3YYEHUIO MAaTEMaTUKU;

— IHIIOJABCICHHC 06y11a}0u11/1xcsl Ha JOCTYIIHOM JIsI HUX YPOBHE K
OCO3HAHUIO B3aUMOCBSI3U MAaTEMaTHKH U OKPYIKAIOIIETro MUPa;

— ¢opmupoBaHue (byHKIIMOHATBHOM MaTeMaTHYeCKOMI
IT'paMOTHOCTHU: YMCHHA paclio3HaBaTb MAaTEMAaTHYCCKHUC O6'I)CKTLI B
pCaIbHBIX XHU3HCHHBLIX CUTyalUsAX, HNPUMCHATH OCBOCHHBLIC YMCHUA
TSt pelieHus MPAKTUKO-OPUECHTHPOBAHHBIX 3ajzad,
HHTCPHPETHPOBATh ITOJyYCHHbIC PEe3yJIbTaThl U OLICHUBATh HUX Ha
COOTBETCTBUE NPAKTUUYECKON CUTYyallHU.

OCHOBHBIE JIMHUU COJEpXaHMUSI Kypca MaTeMaTHKH B 5—06
KjJaccax — apudMeTHyeckas ¢ TIeOMeTpHYecKas, KOTOpbIe
pa3sBUBAIOTCS HNapaJUICIbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOW, OJHAKO, HE HE3aBHCHUMO OJ[HA OT JPYroil, a B TECHOM
KOHTaKTe€ W B3auUMOJEHCTBMH. Takke B Kypce NPOHUCXOJUT
3HAaKOMCTBO C 3JIEMEHTaMH ajareOpbl M ONMHUCATEIILHONW CTAaTHUCTHKU.

HNzyuyenne apudMeTHUECKOro Mmarepualjia HadyMHaeTCs  CO
CHUCTEMaTH3allMl W pPa3BUTHS 3HAHWH O HaATypaJbHBIX YHCIAX,
MMOJIyYEeHHBIX B HadaJbHOW mIKoJie. [Ipn 3TOM cOBepIIEHCTBOBAaHHE
BBIYUCIUTEIBHON TEXHUKU U (POPMUPOBAHNE HOBBIX TEOPETHUECKUX
3HAaHUH COYETAeTCSA C Pa3BUTHEM BBIYHCIWUTEILHON KYIBTYpHI, B
YacTHOCTH € OOydYeHHMEM NpOCTeHIIHM mnpuéMaM MNPUKHIAKA U
OIICHKH pe3yJIbTaTOB BBIUMCICHHH. V3ydeHMe HaTypadbHBIX YHCEN
MpojoJKaeTcst B 6 Kilacce 3HAKOMCTBOM C HadaJIbHBIMU TTOHSTHSIMU
TEOPUU JIEITUMOCTH.

Jpyroii KpyIHBIH O6JI0K B COJiep)KaHUN apuPMETHIECKON JINHUHA —
3T0 Jnpodu. Hawano wn3ydeHuss OOBIKHOBEHHBIX M JIECATHYHBIX
apobeli oTHeceHO K 5 kiaccy. DTO TIEpBBIM dTall B OCBOEHUU
Jpobei, Korjga MPOMCXOJUT 3HAKOMCTBO C OCHOBHBIMH HJICSIMHU,

16



MOHATHUSIMHA TeMBI. [Ipu 3ToOM paccMOTpeHNEe OOBIKHOBEHHBIX TPOOEH
B IIOJIHOM OOBEME IPEALIECTBYET M3YUYCHHUIO IACCSATHYHBIX JApOOCi,
9TO IEJIECOO0pa3HO C TOYKH 3PCHUS JIOTUKH HU3I0KCHUS YHUCIOBOU
JIMHWUH, KOTJIa TpaBWIa ASHCTBUH C ASCATHYHBIMHA OPOOSMH MOKHO
000CHOBATH YK€ M3BECTHBIMHU AJITOPUTMAaMH BBIIIOJIHEHUS JSHCTBHUI
C OOBIKHOBEHHBIMU APOOsIMU. 3HAKOMCTBO C ACCATUYHBIMU APOOSIMU
pacmupuT  BO3MOXXHOCTH  JJIsI MOHHUMAaHHUA  OOYYaroIIUMHUCS
MPUKJIAJHOTO MPUMEHEHHUs] HOBOH 3alHUCH IPU HU3YUYCHUHU JIPYTHUX
MIpeIMETOB W MPHU MNPAKTHYECKOM Hcroyib3oBanun. K 6 kiaccy
oTHeCEH BTOpPOH »dTam B W3YYSHHH HOpOOEH, TIOEe TPOUCXOIUT
COBEpIIICHCTBOBAHUE HAaBBIKOB CpaBHEHUS W MpeoOpa30OBaHUSA
po0Oel, OCBOGHHWE  HOBBIX  BBIYUCIUTEIBHBIX  aJIrOPUTMOB,
OTTaYMBAaHUE TEXHUKWU BBIYUCIEHUH, B TOM YHCJE 3HAYEHUU
BBIpaKCHUI, CONlepKalIuX U OOBIKHOBEHHBIC, U ACCATHYHBIC ApOOH,
YCTAHOBJICHUE CBsI3€d MEXJYy HHUMH, PacCMOTPEHHUE IIPUEMOB
pemieHUs 3amad Ha napodOu. B Hawame 6 kiacca TIPOMCXOIUT
3HAKOMCTBO C MOHSITUEM IPOLEHTA.

OCOOCHHOCTBIO HW3YUYCHHSI IIOJIOKUTEIIBHBIX M OTPHLATEIBHBIX
4yces SIBJSIETCS TO, YTO OHU Tak)Xe MOIyT paccMaTpuBaThCs B
HECKOJIbKO »dTamoB. B 6 Kiracce B Hadajie HW3YYCHUS TEMBI
«ITonokutenpHbIe U OTPUIIATEIBHBIC YHCIIA» BBIACISETCS MOATEMA
«enple yncna», B paMKax KOTOPO 3HAKOMCTBO € OTPULIATEIbHBIMU
4ycJIaMU M JEUCTBUSIMU C MOJOXUTEJIBbHBIMA M OTPULATEIbLHBIMU
YHUCJIAaMU HPOUCXOAUT Ha OCHOBE COAEPIKATEJIBHOTO Ioaxona. DTo
IIO3BOJIIET Ha JOCTYIHOM YPOBHE IIO3HAKOMUTH Y4YalllUXCs
NPAKTUYECKU CO BCEMU OCHOBHBIMM HOHSITHUSIMU TEMBI, B TOM YHCJIE
U C TIpaBUJIaMH 3HaKOB MpPU BBINOJHEHUH apUPMETHYSCKUX
nercTBuil. M3yyeHre paniMoHalbHbBIX YHCEJ HA 3TOM HE 3aKOHYHUTCH,
a OyImeT mpoOIOKEHO B Kypce anredopsl /7 Kilacca, 4YTO CTaHET
CIEAYIOUIMM MPOXOJIOM BCE€X MNPUHUUINHAIBHBIX BONPOCOB, TEM
caMbIM pa3JieJIeHHe TPYAHOCTEH oOJyieryaeT BOCIIpHUSITHE MaTepHuala,
a pacmpeneleHWE BO BpPEMEHH CHOCOOCTBYET  IIPOYHOCTH
MpuoOpeTaeMbIX HABBIKOB.

IIpu oOyuyeHHMHM pEIIeHHUI0 TEKCTOBBIX 3ajJady B 5—6 kiaccax
HCHOJIB3YIOTCS apu(MeTHYecKne TPUEMBI pEHICHUs. TeKCTOBBIC
3aJ1a4uu, periaeMble IpH OTPaOOTKE BBIUMCIMTEIBHBIX HAaBBIKOB B5—
6 kJraccax, paccMaTPUBAIOTCS 3aJa4vM CJIEAYIOIUX BHUJIOB: 3aJa4M Ha
JBUKCHUE, Ha  YacTwy, Ha  IOKYIKH, Ha  paboty wm
MNPOU3BOAUTEIBHOCTb, HA MPOLEHTHI, HA OTHOLIEHUS U HNPOMOPLUU.
Kpome Toro, oOyuarommecsi 3HAKOMSITCS C TPUEMAMH PEIICHUS
3a7a4 nepeOopoM BO3MOXXHBIX BapHaHTOB, ydaTcsa paboTaTte C
nHpopmanuei, mpeacTaBIeHHON B ¢opme TaOIUI MIIN JUarpaMM.

B IIpumepnoit paboueit nporpaMmme npeayCMOTPEHO
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dopmupoBanue MPOTICICBTUICCKUX anreOpanvecKux
npexcraBjieHuii. bykBa Kak CHMBOJ HEKOTOPOTO 4YHCIa B
3aBUCUMOCTH oT MaTeMaTHYECKOTO  KOHTEKCTa BBOJIHUTCS
mocTeneHHO. bykBeHHass CHMBOJIMKA MIHPOKO MCIIOIB3YyEeTCs TIPEKIe
BCETO JUIs 3aIIUCH OOIIMX YTBEPKJACHUM M MPEUIOKESHUH, (opmMyll, B
YaCTHOCTH JUISI BBIYMCIICHUSI TEOMETPUUECKUX BEJIMYWH, B Ka4ecTBE
«3aMECTHUTEeNs» JHCIa.

B kypce «MaremaTtukn» 5—6 KiraccoB NpeJcTaBiieHa HarjsaHas
reoMeTpHsi, HanpaBJIEeHHAs: HAa pa3BUTHE OOPa3HOrO MBIIIJICHUS,
IIPOCTPAHCTBEHHOTO BOOOPaXCHUsI, N300pa3sUTEIbHBIX YMEHHUH. DTO
BaXKHBIA 3Tan B U3yYEHUU I'€OMETPHH, KOTOPBIH OCYIIECTBIISIETCS
Ha HarJsiTHO-IPAaKTHUYECKOM YPOBHE, OINHUpAETCsl Ha HarJIsIHO-
oOpa3HOe MBIIUJICHHE OOydYarommuxcs. boipImas poiib OTBOIHUTCSA
MIPaKTUISCKOHN JICSITEIBbHOCTH, OTEBITY, SKCHESPUMCHTY,
MozaenupoBanuio. OOydaromuecss 3HaKOMSTCS C T'€OMETPUUYECKUMU
¢purypamMm Ha MIOCKOCTH M B HNPOCTPAHCTBE, C UX MPOCTCHITNMHU
KOH(pHUTypanusiMi, ydaTcsi HU300pakaTh WX Ha HEJIMHOBAaHHOW U
KJeTdyaTol Oymare, paccMaTpuBarOT UX ONpocTelmime cBoicTBa. B
Oporecce W3y4YeHUS HArJsiAHONW TeOMETPHUH 3HAHUS, MOJYYCHHBIC
oOydJaromuMuCs B HAYaJIbHOW IIIKOJIC, CHUCTEMaTH3HPYIOTCSI W
pacumpsroTcs.

MECTO YUEBHOI'O KYPCA B YUEBHOM IIJTAHE

CornacHo yuyeOHOMYy IulaHy B 5—6 kiaccax wu3ydaercs
WHTETPUPOBAHHBIN TpeameT «MareMaTHKa», KOTOPBI BKIIIOYAET
apudmeTndeckuii MaTepual M HarJsIIHYI0 T'€OMETPHIO, a TaKKe
MPOIIEJICBTUYECKUE CBEJICHUSI M3 alreOpbl, dJI€MEHTHI JIOTUKH U
Hadaya oNMcaTeJIbHONW CTaTUCTUKH.

V4eOHBIM IUIaH Ha W3yYeHHE MaTeMaTUKH B 5—6 kiaccax
OTBOJHUT HE MEHEE 5 y4eOHBIX 4acOB B HEJEJIO B TEUCHHUE KaXKIOTO
roja oOydeHwus, Bcero He MeHee 340 y4yeOHBIX 4acoB.

COJEPXAHME YYEBHOI'O KYPCA (I10 T'OJIAM OBYYEHI )
5 knacc

Hamypansusie uucna u nyo

HarypanbHoe wuywuciio. Psia HatypanbHbix umceld. Ywucio O.
MN3o00paxkenne HaTypaJIbHBIX YHCEJI TOYKAMH Ha KOOPJIMHATHOU
(9uCcI0OBOM) MPSAMOH.

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

Crio)KeHue HAaTypaibHBIX YHCEJ; CBOMCTBO HYJIS MPHU CIIOKCHUH.
Brruntanue kak JeHWCTBHE, OOpPATHOE CIIOKCHHIO. Y MHOXCHHUEC
HATypaJdbHBIX YHCEJ; CBOWCTBA HYJSI U €AWHHUIBI IIPU YMHOXXCHHU.
Jlenenue kak JeWcTBUE, OOpaTHOC YMHOXCEHUIO. KOMMIOHEHTHI
JCHCTBUH, CBSI3b MEXKJY  HUMH. IIpoBepka  pe3yibTara
apudpmeTndeckoro neicrus. [lepemMecTUTeTbHOE U COYETATEIIHHOC
CcBOMCTBa (3aKOHBI) CIIOKCHHUSI U YMHOXCHHS, PACIpPEICIUTCIBHOC
CBOMCTBO (3aKOH) YMHOCHHUSI.

Hcnonw3oBanue OykKB JUis OOO3HAYCHUSI HCU3BECTHOTO
KOMIIOHCHTA U 3alUCU CBOUCTB apUPMETUUYCCKUX ICUCTBUI.

Jleaqutenu W KpaTHBIC YHCIA, PA3JIOKCHUE HA MHOXXHUTEIIH.
IIpocteie u cocTtaBHbIC uncia. [Ipusnaku nenumoctd Ha 2, 5, 10,
3, 9.JleneHue C OCTaTKOM.

CreneHb ¢ HaTypaJdbHBIM IOKa3zaTeJIeM. 3allich YHCIIa B BUJIC
CYMMEI pa3psITHBIX ClIaracMBbIX.

YucnoBoe BBRIpa)KeHHE. BBIMUHUCICHUE 3HAYCHUN YHCIIOBBIX
BBIDA’KEHUM; MNOPSINOK BBIINOJHEHUs AeicTBuil. Mcrnonbs3oBaHue
OPpU  BBIYHUCICHHUSIX MEPEMECTUTECILHOTO ¢ COYETaTEeIhHOTO
CBOWCTB (3aKOHOB) CJIOKCHHUS M YMHOCHUSI, PACIpeAeITUTSIILHOTO
CBOMCTBA YMHOXXCHHSI.

Jlpoou
IIpencraBnenue o npodU Kak criocoOe 3amyucH YacTH BEJIMYUHBIL.

OO0bikHOBeHHBbIe ApoOu. [IpaBHibHBIE W HEINpaBUIIbHBIE JIPOOU.
CwMmerranHast Apo0Ob; MOPEICTaBICHUE CMEIIaHHOW apoOu B BHIC
HENpaBWJILHONH JapOoOM W BBIJCJICHHE IEJIOH dYacTH dYHucia U3
HenpaBUJILHON Apodu. M3o0pakeHue apobdeit ToukaMu Ha YUCIOBOM
npssmoii. OcHOBHOe cBoHCTBO Japobu. CokpamieHnue apooeit.
ITpuBenenune npobu k HOBOMY 3HameHareno. CpaBHeHHE ApoOEii.

CroxeHue U BEIYUTAHUE Ipo0eil. YMHOXKCHHUE U AeJIeHUEe npo0eii;
B3aMMHO-0OpaTHbIe ApoOu. HaxokaeHne 4acTH [eyioro u 1uejoro Io
€ro 4acTH.

Hecsitmunast 3anucek gpoOeii. IlpencraBienne aecaTHYHONW Ipodu
B BHUAE OOBIKHOBEHHOW. WM300pakeHue JIeCATHYHBIX Japobeld
TOYKaMHU Ha YUCIOBOU mpsiMoili. CpaBHEHHUE AECATHYHBIX APOOEii.

Apudpmernyeckue  ACHCTBHA C  JCCATHYHBIMH  JIPOOSIMU.
OKpyTJICHHUE NSCATUYHBIX TPOOCH.

Pewienue mexcmoguvix 3a0au
Pemnrenne TEKCTOBBIX 3adad  apUPMETHIECKHM CIIOCOOOM.
Pemenune mormueckux 3anad. Pemienme 3amau mepeGopoM Bcex
BO3MOJXXHBIX BapUaHTOB. lcrioib30BaHUE MpPU PEUICHUU 3ajiay
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TAOJINIL U CXEM.

Pemenne 3apad, cojepskaniux 3aBHCHMOCTH, CBSI3BIBAIOIIAC
BEJIMYUHBI: CKOPOCTh, BpPEMs, PAaCCTOSHHUE; IIeHA, KOJHNYECTBO,
CTOUMOCTh. ENWHUIIBI U3MepeHus: Macchl, O00BEMa, IICHBI;
paccTosiHUsI, BpPEeMEHH, CKOpocTH. CBsA3b MEXAy eIUHUIIAMHA
U3MEPEHUS KaKTOW BEITHIUHEL.

PenreHue OCHOBHBIX 3ajlad Ha APOOU.

IIpencraBnenne JaHHBIX B BUIE TAaOIUIl, CTOJIOYATHIX THUATrPaMM.

Haznaonaa ceomempusn

Harnsgaele npencraBieHns o ¢uUrypax Ha INIOCKOCTH: TOYKa,
npsimasi, OTpe30K, JIy4d, Yyroji, JoOMaHas, MHOTIOYTOJIbHUK,
OKpPYKHOCTb, Kpyr. VYroua. Ilpsmoii, octpselii, Tynou wu
Pa3sBEPHYTHIN YIJIBL.

JnuHa oTpe3ka, MeTpu4YecKHe €JWHWULbI AIWUHBL JnnHa
JIOMaHOM, NMEepUMETpP MHOroyrojibHuka. M3mMepeHue u nocTtpoeHue
YTJI0BC ITOMOIIBIO TPAHCIOPTHUPA.

Harnsigaele tnipencraBieHuss o ¢urypax Ha IJIOCKOCTH:
MHOTOYTOJIBHUK; MNPSIMOYTOJBHHUK, KBaJpaT; TPEYyrOJIbHUK, O
paBeHCTBE QUTYD.

N306paxxeHne ¢uryp, B TOM UYHCIIE Ha KJIETYaTOil Oymare.
ITocTpoeHue koHUTYpalUi U3 YacTCH MPsIMOM, OKPY>KHOCTH Ha
HEIWHOBAaHHOW W KieTdaToil Oywmare. lcrmomp30BaHHME CBOWCTB
CTOPOH U YIJIOB MPsAMOYTOJIBHUKA, KBaJpaTa.

IImomane NpAMOYTOJIFHHKA M MHOTOYTOJIBHHKOB, COCTaBJICHHBIX
U3 TIPSIMOYTOJIBHUKOB, B TOM 4Hcie (QuUryp, n300paxEHHBIX Ha
KJeryaTtoi 6ymare. EqHUIIBI M3MEpEHUs TUIOMIAH.

Harnsaaele mpenctaBieHHs O MPOCTPAHCTBEHHBIX (QHUrypax:
NPSAMOYTOJIbHBIN napaJjuleJIeNuIe, KyO, MHOTOrpaHHUKH.
M3o00paxkenne mNpocTeHIINX MHOTOTPAHHUKOB. Pa3BEpTkH KkKyOa u
napamenenunena. Co3maHue Mojeled MHOTOTPaHHUKOB (M3
Oymaru, MpoOBOJIOKH, TNTACTHUIIMHA U JIP.).

O0BEM HOPAMOYTOJBHOTO MNapajuiesienuiena, kKyb6a. Exuaums
n3MepeHus ooréma.

6 kiacc

Hamypanvuvie uucna

Apudmernueckue I€HCTBUSI C MHOTO3HAYHBIMU HaTypaJlbHBIMU
YHCIaMU. YuciioBble BBIPA)KECHUS, HOPs 10K AeNCTBU,
HCIIOJIb30BaHWEe CKOOOK. Mcrosb30BaHWe TIpU  BBIYHUCIICHHSIX
MEPEMECTUTEIIBHOIO UM COYETATEJIbHOTO CBOWCTB CIIOKEHHUS H
YMHOYKEHUSI, pacrnpeneauTesIbHOTO CBOMCTBA YMHOKEHUSI.
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OKpyTrJieHHue HAaTypaJIbHBIX YHCET.

JlenmuTenu n KpaTHBIC 9WCiIa; HAMOOJIBINUN OOIIHN JCITUTEITh U
HanMMeHbIIlee o0Iee KpaTHoe. JIeTuMOCTh CYMMBI U MIPOU3BCIACHUS.
JleneHue ¢ ocTaTKOM.

Hpoou
OObIKHOBEHHasA IpoOb, OCHOBHOE CBOICTBO ApPOOH, COKpalleHHUE

npob6eii. CpaBHEeHHE M ynopsiAouuBaHue Jipobeii. Penrenne 3ana4 Ha
HaxOXXJCHUE YacTH OT IEeJIOTO W LEJOro Mo ero yactu. JIpoOHoe
9HUCIJIO KaK pe3ynbTar AeneHus. l[IpencraBieHue necaTHIHOW npodu
B BHJE OOBIKHOBEHHOW JpoOM M BO3MOXHOCTH IIPEACTABICHUS
OOBIKHOBEHHOI apoOM B BUie AecsITUYHOU. JlecsaThuHble npodu u
MEeTpHYecKass cucrtemMa wmep. ApudpMeTHUecKue AeHCTBUSA |
YHUCJIOBbIC BbIPpAXCHUA C O6I)IKHOBCHHI)IMI/I H ACCATUYHBIMHU
ApOOsSIMU.

OtHomieHue. JlejsieHMe B JaHHOM OTHOIICHHUHM. Maciitao,
npontopums. [I[puMeHeHne IpOoNOpLNii IPHU PEIISHUHN 3aj1ad.

ITonsiTue IIpoLcHTA. Brruuciaenue IpoucHTa OT BCJIWYUHBI U
BEJIMYMUHBI 1O €€ MPOIEHTY. BhIpakeHrne NMPOIEHTOB AECATUUYHBIMHU
npobsimu. Pemienne 3azad Ha INPOIEHTHI. BpIpa’keHHE OTHOMICHUS
BCJIIMYMUH B IMPOLICHTAaX.

Ilonoxcumensusle u ompuyamensusvle Yucia

ITonoxxurenpHbIe U OTpULIATENbHBIC Yncia. Llenble uncia. Monynb
4quciia, TeOMEeTpHUYEecKasi HWHTEepIIpeTanusi MOAYJsl  dYHucia.
N306pakeHne uYncen Ha KOOPAWHATHOU TIipsiMOod. UYmMCIIOBBIEC
npoMexxyTku. CpaBHeHHEe uYHcell. ApudMeTHndeckue AeHCTBUS C
MOJIOKUTEIBHBIMH U OTPUIATEIIFHBIMHU YHCIIAMU.

IIpssmoyronpHast  cucremMa  KOOPAWHAT  HA  IUIOCKOCTH.
KoopamnaaTsel TOUkM Ha INIOCKOCTH, abcuwcca W OpJAMHATA.
ITocTpoenne Touek u GpUryp Ha KOOPAUHATHON INIOCKOCTH.

bykeennvie evipasicenus

IIpumenenue OyKkB AJIs1 3aIUCH MaTEMAaTHYECKUX BBIPAXXEHUU U
npeuioxkeHnii. CBoiicTBa apudmMeTnyeckux JeiicTBuil. bykBeHHBIC
BBIDA)KEHUSI W YHCJIOBBIE IIOJACTAHOBKH. ByKBeHHBIE paBEHCTBA,
HaXO0JEHHE HEW3BECTHOTO KOMMOOHEHTa. PopMyibsl; (OPMYIIHI
rnepuMeTpa M IUIOMAJAM NpPsIMOYrOJbHHUKA, KBajpara, oO0béma
rnapajuiesernuiie/ia u Kyoa.

Pewienue mexcmoswvix 3aoau
Pemienre TEKCTOBBIX 3amad apUMETHYESCKUM CIOCOOOM.
Pemenue jorudeckux 3anaad. PemieHwe 3amad mmepebopoM Bcex
BO3MOYKHBIX BapHAHTOB.
PemeHne 3amad, COICPIKAIMX 3aBHCHUMOCTH, CBSI3BIBAIOIIUX
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BEJIMYUHBI: CKOPOCTH, BpEMsl, PACCTOSIHUE; II€Ha, KOJHNYECTBO,
CTOUMOCTB; IIPOU3BOAUTCIBHOCTD, BpeMsi, 00bEM padboThl. EnuHUIIBI
U3MEPCHUS: MAacCHhlI, CTOUMOCTH;, paccTosHus, BpESMEHH,
ckopoctH. CBs3p MEXAY COUHHUIIAMU H3MEPEHUS KaXKIOU
BEJIHUYHUHBI.

Pemienne 3ajaq, CBSI3aHHBIX c OTHOIIICHUEM,
MPOTIOPIUOHATBHOCTHIO BCJINYUH, MPOLIEHTaMU; peulenue
OCHOBHBIX 3a/1ad Ha JPOOHWHU IPOIICHTEHI.

O1eHKa u TPUKHAIKA, OKpyTJICHUE pe3ynbTara.

CocraBneHne OyKBEHHBIX BBIPAKCHHUHN IO YCIIOBUIO 3aJa9H.

IIpencraBneHne nOaHHBIX C TOMOIIBIO TaOJHUII W JOHATPAMM.
CronbuaTeie nuarpaMMbl: UTEHUE U ITOCTpOoeHHE. UTeHne KpyroBbIX
JuarpaMM.

Haznaonasa zeomempus

Harnsigaelie npeacraBiieHuss 0 GUrypax Ha IUIOCKOCTH: TOYKA,
npsimMasi, OTpPe30K, Jyd, YyroJ, JOMaHas, MHOIOyroJbHUK,
4eTBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTb, KPYT.

B3aumHOE pacnojio)keHue JBYyX MPSIMbIX Ha I[UJIOCKOCTH,
ImapajajaeIbHbIC IIpsAMBbIC, NEePpNCHAUKYJIAPHBIC IIpsAMBIC.
3mepeHne paccTOSTHUN: MEXKIy JABYMsI TOYKAMHU, OT TOYKH IO
OPsIMOiA; INIMHA MapIIpyTa Ha KBaJApaTHON CEeTKe.

H3MepeHrne W MHOCTPOSHHE YIJIOB C MOMOIIBIO TPAHCIIOPTHUPA.

Bunsl TPEYTrOJIbHUKOB!: OCTPOYTOJIbHBIH, PSIMOYIOJIBHBIN,
TYyHOYIOJIBHBIH; paBHOOEIPEHHBIIA, PaBHOCTOPOHHUM.
YeThIpEXYTroJIbHUK, OpUMeEPbI 4eThIPEXYTOJIBHUKOB.

I[IpsaMOyTrompHUK, KBaJapaT: HWCIIOJIB30BAaHHE CBOWMCTB CTOPOH,
yrioB, guaroHaneil. M3oOpakeHue reoMeTpudeckux Guryp Ha
HEJIMHOBAHHOI OymMmare ¢ WCIIOJIb30BAaHUEM IIUPKYJIS, JIUHEHKH,
yroiabHHKa, TpaHcnopTupa. [locTpoenus Ha kieTyaTo Oymare.

ITepumerp w™mHOrOoyronpHuka. Ilousitne 1womann GUTYpBHI;
eIMHUIBI u3MepeHus ITuiomanu. IlpubmmkénHoe wu3MepeHue
wromanu  guryp, B TOM YHCJIE€ Ha KBaJpaTHOM CeTKe.
IIpubmmxénHoe wW3MepeHHe JUIMHBI OKPYXKHOCTH, IUIOIIAJIN
Kpyra.

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

Harnsaaele mipencTtaBiIeHHs O MPOCTPAHCTBEHHBIX (QHUTypax:
nmapajuiejienumes], Kyo, NnpusMa, NMUpamMuaa, KOHYC, HMWIHHID, IIap
n cdepa. HzobpaxeHne mnpocTpaHCTBEHHBIX ¢uryp. Ilpumepsl
pa3BEPTOK MHOTOTPAHHUKOB, MWIMHApa ©W KoHyca. Co3maHue
MoOJieJIe TpPOCTPAaHCTBEHHBIX ¢uryp (m3 Oymaru, IIPOBOJIOKH,
IUTACTHUIJIMHA U JP.).
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ITousitne o00bEMa; enuHUNBl uU3MepeHHss o00BéMa. OO0BEM
MPSIMOY OJIBHOT'O Hapasuiesienurieia, Kyoa.
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TJTAHAPYEMBIE ~ TIPEIMETHBIE ~ PE3YJIETATBI ~ OCBOEHMSI
IIPUMEPHOM PABOYEM IIPOTPAMMBI KYPCA (II0 TOAAM
OBYYEHMUS)

OcBocHue yueOHOro Kkypca «Marematuka» B 5—6 kiaccax
OCHOBHO# IIKOJIBI JOJDKHO OOCCIICUYMBATh JIOCTHIKCHHUE CJICIYFOIIUX
MPEIMETHBIX 00Pa30BaTCIBHBIX PE3yJILTATOB:

5 xiacc

Yucna u eviuucnenus

— ITornMaTh 1 OPaBUIILHO YyIOTPEOIISITH TEPMHUHBI, CBSI3aHHBIC C
HATypaJbHBIMH  YHCJIAMH, OOBIKHOBEHHBIMH W  JECSITHUYHBIMH
POOsIMU.

— CpaBHUBAaTh M  YINOPSAJAOYMBATH  HaTypaJbHBIE  YHCIIA,
CpaBHHBAaTh B TPOCTEHIIMX CiIyd4asx OOBIKHOBEHHBIE JpoOH,
JIECSTUYHBIC APOOH.

— COOTHOCUTH TOYKY Ha KOOPAWHATHOW (YHCIIOBOIT) IMpsIMOi C
COOTBETCTBYIOIIMM €M YHCIOM M H300pakaTh HaTypaJbHbIC YHCIIA
TOYKaMHU Ha KOOPIAHHATHOMN (YHUCIIOBO) IIPSIMOIA.

— BemmonHsATe apudMeTHUecKHe JAEUCTBHSI C HATypaJIbHBIMU
YHUCIIaMU, C OOBIKHOBEHHBIMH APOOSIMH B MPOCTECHININX CITydasiX.

— BrImosHsATE NpoBEpKy, MPUKHUIAKY pe3yabTaTa BEIYHUCICHUH.

— OXpyraaTh HAaTypaJIbHBIC YHCIA.

Peuwienue mexcmogvix 3aoau

—  Pemarp TekcTOBBIE 3ajaud apu(PMETHUYECKHUM CIIOCOOOM M C
TMOMOIIIBI0O OPTaHMU30BAHHOTO KOHEYHOTO Iepedopa BCeX BO3MOXKHBIX
BapHUaHTOB.

—  Pemarp 3amaum, coneprkammue 3aBUCHUMOCTH, CBSI3BIBAIOIINE
BEIUYUHBI: CKOPOCTb, BpEMs, PACCTOSHHUE; I€Ha, KOJMYECTBO,
CTOUMOCTb.

—  Hcnons3oBaTth KpaTKHe  3allucHy, CXEMBI, TaOJIU B,
0003HAUYECHHNS IPH PEUICHUH 3a]1ad.

—  Ilonp30BaTbCcsi OCHOBHBIMH €IWHHUIIAMH HW3MEPEHHS: LEHBI,
MAaccChl; PAcCCTOSIHUS, BPEMEHH, CKOPOCTH; BBIPAXXaTh OJHHU €IHUHUIIHI
BEIIUYWHBI Yepe3 ApyTrue.

— W3Bnekarp, aHaJIU3UPOBATh, OIEHMBATH HH(OPMAIHIO,
Mpe/CTaBJIeCHHYI0 B Ta0iuie, Ha CcTojN04YaTod  Jamarpamme,
HHTEPIPETUPOBATH NPEIACTABICHHBIC JaHHBIC, UCIIOJIb30BAaTh TaHHBIC
pH PEIIeHUH 3a7ad.

Haznaonan zeomempusn
—  ITlonb3oBaThbCsl TEOMETPUUECKUMH ITOHSATUSIMHU: TOYKA, MpsiMasl,
OTPE30K, Jyd, YroJI, MHOTOYTOJILHUK, OKPYXHOCTb, KPYT.
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—  IIpuBoauts npumepsl 0O0bEKTOB OKPYKAIOIIETO0 MUPA,
UMEIOMNUX GOPMYy U3YyHYEHHBIX T€OMETPUUECKUX (QuUryp.

—  Hcnonp30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YIJIAMH:
BEpIIIMHA CTOPOHA; C MHOT'OYI'OJILHUKAMU: YIOJI, BEpPILINHA, CTOPOHA,
JINAaroHaJIb; C OKPY>KHOCTBIO: paJnycC, AUaAMETpP, ESHTP.

—  MHzoOpaxkaTp wW3y4YeHHBIE TE€OMETpHYECKHEe (QUTYpHl Ha
HEIIMHOBAHHOW W KJIETYaTOH Oymare ¢ MOMOMIbIO MUPKYJIIS U JIMHESHKH.

—  Haxoaute IJIHMHBI OTPE3KOB HEIOCPEJACTBEHHBIM H3MEPEHHUEM
C IIOMOIIBIO JWHEHKH, CTPOUTH OTPE3KH 3aJaHHOM JJIWHBI; CTPOUTH
OKPYIKHOCTB 3aJJaHHOT'O pajuyca.

—  Hcnomnp3oBaTh CBOICTBAa CTOPOH WU YIJIOB MPSIMOYTOJILHUKA,
KBajJpaTa IJIsl UX ITIOCTPOCHHUS, BBIYUCICHUSI IUIOAAN U IIEPUMETpA.

— Brruucnsate IEPUMETP u JIOaAb KBajpara,
MPSIMOYTOJILHUKA, (PUTYp, COCTABIICHHBIX U3 NPSIMOYTOJIBHUKOB, B TOM
qncie Guryp, ni300pakEHHBIX Ha KJIeTYaTOH Oymare.

—  Ilomp3oBaThCsi OCHOBHBIMH ~ METPHUUYECKHUMH  CAUHHUIIAMH
U3MEPCHUA MJINHBI, IJIOIIaAr; BbIpaXxaTb OJHU C€AWHHUIIBI BCIINYHUHDBI
yepes Apyrue.

—  PacmosnaBartsb mapauleJIeTnIen, KyO, HCITOJIB30BATh
TEPMUHOJIOTHIO: BEpIINHA, peOpo TpaHb, HW3MEPEHHUs; HAXOJUTH
HW3MEpeHUs Mapajuieyenumnena, Kyoa.

—  Bepruucnasate 00bEM Ky0a, mmapajuiesienuiiesia Mmoo 3aJaHHBIM
M3MEPEHUSIM, TT0JIb30BaThCSI €ANHUIIAMH U3MEpPEeHUsT 00bEMa.

— Pemats HecioXXHBIE 3a7a4M HA M3MEPEHHE I'€OMETPHUYECKHUX
BEJIMYMH B MPAKTHYECKHUX CHTYaIHSIX.

6 k1ace

Yucna u evluucnenusn

— 3HaTh W IIOHUMAaThb TEPMHHBI, CBSI3aHHBIE C Pa3JIMYHBIMU
BHUJAaMH 4YHCE] M crnocobaMu HX 3alliMCH, IEepexXOoauTh (eciau >3TOo
BO3MOYKHO) OT OJHOUM ()OPMBI 3aMCH YHCIa K IPYTOM.

— CpaBHUBATh U yINOPSTOYMBATH IIEIbIE YHCIA, OOBIKHOBEHHbBIC
M JeCSATUYHBIE ApOOH, CpaBHUBATH YHCIIa OJHOTO U PAa3HBIX 3HAKOB.

—  BbimonHsaTh, coueTas YCTHbIE UM IHCbMEHHBIE IIPUEMBI,
apudMeTHUECKHE NCHCTBUS C HATYPAJIbHBIMH W IEIBIMU YHCIAMH,
OOBIKHOBEHHBIMH U JECATUYHBIMHU APOOSMH, MOJOXKHUTEIbHBIMU U
OTPULIATENBHBIMU YHUCIAMHU.

—  BplUMCHATHP 3HAUYEHUsI YHCJIOBBIX BBIPAYKCHUN, BBIIOJIHSITH
OPUKUIKY U OLEHKY pe3yJibTaTa BBIYUCIECHUIN;  BBIIIOJHATH
npeoOpa3oBaHUsI YHUCJIOBBIX BBIPAXKEHHNW Ha OCHOBE CBOWMCTB
apu(MeTHIeCKUX AeHCTBUH.

— COOTHOCUTH TOYKY Ha KOOPJIUHATHON TIPSIMOIL C
COOTBETCTBYIOIIMM €H YUCIIOM M N300pakaTh YHUCJIa TOYKAMH Ha
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KOOPJIMHATHOMW NPSIMOM, HAXOJAUTh MOJIyJIb UHCJIA.
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—  CoOOTHOCUTH TOYKH B IPSIMOYTOJIBHOH CHCTEME KOOPIAHHAT C
KOOpAWHATAMU 3TOU TOUKH.

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

Yucnoevie u OyKeeHHble GbIPANCEHUSA

— ITonuMaTh W yHmoOTPEOJISAITH TSPMHUHBI, CBSI3aHHBIC C 3aIHUCHIO
CTEeTNeHH YHMCJa, HAXOAUTh KBaJgpaT U KyO dmcia, BEIYUCISATh 3HAUCHUS
YHCJIOBBIX BBIPAXEHUH, COJIEpKALUX CTECIIEHU.

— Ilonp30BaTbcsl  NpU3HAKaMHU  JECJIUMOCTH,  PaCKJIaJbIBaTh
HaTypaJbHbIC YHCJIa HA HPOCThIE MHOKUTEIH.

— ITomp30BaThest  MacmITaboOM, COCTaBIISITH  IPOMOPHUH U
OTHOMICHHUS.

— Hcmonp30BaTh OYKBBI JJIST OOO3HAYCHUS YHUCEI HPH 3aIlACH
MaTEeMaTHUYECKUX BBIPAKEHUN, COCTABISITh OYKBEHHBIE BBIPAXKCHUS U
bopmysl, HaxoaUTh 3HAUCHUS OyKBEHHBIX BBIpaXXEHUH,
OCYIIECTBJISII HEOOXOTMMBIC TOJICTAHOBKH U IIPeoOpa30OBaHUS.

— Haxoauth HEUM3BECTHBIM KOMIIOHEHT PaBEHCTBA.

Peutenue mexcmoswvix 3aoau

—  Pemarp MHOTOmAroBsle TEKCTOBBIC 3a7a9l apHU(PMETHICCKUM
cnocoboM.

—  Pemarts 3a7a4u, CBsI3aHHBIC c OTHOIIICHUEM,
OPONOPIIMOHAIBHOCTHIO  BEJIIMYHH, IIPOLIEHTaMH; pemaTrbk TpHU
OCHOBHBIE 3a/1a4¥ Ha JPOOU U MPOIECHTHI.

—  Pemarp 3amaum, conepikamiue 3aBUCHUMOCTH, CBSI3BIBAIOIINE
BEIWYUHBI: CKOPOCTh, BpEMs, PACCTOSIHHE, II€Ha, KOJHNYECTBO,
CTOMMOCTb; IIPONU3BOIUTEIILHOCTh, BpeMsi, 00bEMa paboThl, UCTIOJIB3Y s
apudmMeTnyeckue JI€HCTBHUS, OIEHKY, NPUKHUIKY; I1OJIb30BaTHCS
€IMHUIIAMHU U3MEPEHUS COOTBETCTBYIOIINX BEJINYNH.

—  CocraBiisiTb OyKBEHHbBIE BBIPAYKEHHUSI 110 YCIOBHUIO 3aJ1a4H.

—  U3Bnekarte uHOpMaIUIo, NMPEIACTABICHHYIO B TaliuIax, Ha
JIMHEUHOH, cToy09aTou WU KpYroBoi auarpaMmmas,
MHTEPIIPETUPOBATH IPEJCTABICHHBIC TaHHBIC; UCIOJIb30BATh JTaHHBIC
IpU PEIICHUN 3a/7a4.

— IIpencraBnsate nHPOpPMAUIO C MOMONIIBIO TAOJIML, JIMHEHHON
M CTOJIOYATON Juarpamm.

Haznaonaa zeomempus
—  IlpwBomute mnpuMepbl OOBEKTOB OKpPYKAIOIIEro MHpa,
uMermuXx  (GOopMy  H3YYCHHBIX TE€OMETPHYECKHX IUIOCKUX U
OPOCTPAHCTBEHHBIX (UTYP, TPUMEPHl PaBHBIX W CHMMETPUYHBIX
puryp.
—  H3oOpaxaTh ¢ MOMOIIBIO IMUPKYJS, JIMHCHKH, TPAaHCIIOPTHPA
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Ha HEJIMHOBAHHOW W KJIET4aTOM Oymare u3y4Ye€HHBbIE IIIOCKHUE
reoMeTpuyeckue pUrypsl U KOHQUrypamumu, CAMMETPHUYHbIE (QUTYPBI.

—  Ilomp3oBaTbcsi TeOMETPUYECKHUMH MOHSATHUSIMH: PABEHCTBO
¢uryp, cuMMmeTpHs; HCHOIB30BATh TEPMHHOJIOTHIO, CBSI3aHHYIO C
CUMMETpPHEN: OCh CHMMETPHUH, HEHTP CUMMETPHH.

—  HaxoauTe BeIWYHUHBI YIJIOB H3MEPEHHUEM C IIOMOIIBIO
TPaHCIOPTHUPA, CTPOUTH YIJIBl 3aJaHHON BEJUYMUHBI, ITOJB30BAThCS
Opu pelleHuu 3a7ad IpajyCHOM MEpOH YIJIOB; paclio3HaBaTh Ha
yepTexax OCTPbI, NPSIMOM, pa3BEPHYTHIN U TyHOU YyIJIbIL.

—  BpluncnsaTte IMHY JIOMaHOM, HNEpUMETP MHOIOYTrOJbHHKA,
MOJI30BAaThCS €AUHHULIAMU HW3MEPEHUs JJIUHBI, BBIpa)kaTb OJHU
€IVHULBI U3MEPEHUS NJIIUHBI Yepes3 Apyrue.

— Haxonurs, HUCIIOJIb3Y 4epTEKHBIC UHCTPYMEHTHI,
paccTosAHUA: MEXAy IABYMsI TOYKAaMH, OT TOYKH IO MNPSAMOM, NIUHY
IIyTH Ha KBaApaTHOU CETKE.

— Beruncnsars miomanib ¢uryp, COCTaBJIEHHBIX u3
MIPSIMOYTOJILHUKOB, MCTIOJIB30BaTh pa3OMEHHE Ha NPsIMOYTOJbHUKH,
Ha paBHbIe (QUIrypbl, JOCTpaMBaHUE OO MOPSIMOYTOJIbHHUKA;
NOJb30BAaThCSI OCHOBHBIMU €IWHHUIIAMH HW3MEPEHHS IUIOIIAIH;
BbIpaXkaTh OJHU €AUHULBI U3MEPEHUS TLIOIIAaAu Yepe3 Apyrue.

—  Pacno3sHaBaTh Ha MOJENSIX M H300paKEHUSIX NHUPAMHUIY,
KOHYC, IWJIMHJApP, HCIIOJB30BaTh TEPMHUHOJIOTHIO: BeplinHa, pebdpo,
rpaHb, OCHOBAaHUE, Pa3BEPTKA.

—  MHzoOpaxaTte Ha KIeT4YaTOW OymMare MpPSMOYTOJBHBIHN
napajuieJIenunen.

—  Boruucaare 00bEM NpsIMOYTOJILHOTO Iapajuiesenunena, Kyoa,
[10JIb30BaThCsI OCHOBHBIMU €JIMHULIAMHU U3MEpPEeHUsi 00bEMa; BbI

— Penrate HecnoskHbIE 3a/la4yd HAa HAXOXKJIEHUE I€OMETPUUYECKHUX
BEJINYUH B MPAKTUUYECKUX CUTyalUsIX.
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TEMATUYECKOE ITIJIAHUPOBAHUE YYEBHOI'O KYPCA (IIO TOJAM OBYYEHNA)
5 knacc (He menee 170 u)

Ha3zBanmue pa3gena
(Tembl) Kypca (4ucI0

OcHOBHOe coaep:kaHue

OcHoBHbBIE BH/ABI 1eSITeIbHOCTH 00y4aI0IIMXCSl

4acoB)
HarypanbHble ymcia.
JlelicTBUSs c
HATYPAJIbHBIMHU
Y CcIaAMHA
(43 v)

Hecsatuunas cucrteMa
cunucieHust. Psp  HaTypalbHBIX
quce. Harypanbnabiit psa.
Yucioo 0. HarypanpHbIEe 4YHCclIa
Ha KOOPAMHATHON OpsIMOM.
CpaBHeHHe, OKpYTJICHHUE
HaTypaJbHbIX YUCEI.

Apudmernyeckne OeHCTBUS C
HaTypaJIbHBIMU qUCIIaAMHU.
CBoiicTBa HYJISI NIPU CHOXKEHUU U
YMHOYXE€HUHU, CBOWCTBA EIHUHHUIIBI

npu YMHOKEHUH.
IlepemecturenbHoe "
codeTaTesIbHOE CBOICTBa
CIIOKCHHUS " YMHOXEHUS,
pacrpeneauTenbHOe CBOWCTBO
YMHOKECHUSL.

Jlemurenn wW KpaTHble YHCIIA,
pas3inoskeHue qucia Ha
MHOYHTEITU. Jenenue c

OCTaTKOM. HpOCTLIe " COCTAaBHBbIC

YuraTh, 3aNHUCHIBATH, CPAaBHUBATH HaTypaJIbHBIC
yucia; mpeaJaraTb M 00CYKAaTh  CIIOCOOBI
YIIOPSIIOYMBAHUS YHCEI.

HN306pakaTh KOOPIWHATHYIO IPSIMYIO, OTMe4YaTh
yycjaa TOYKAaMHM Ha KOOPJAMHATHOM  HpsIMOI,
HAXO0JAMTh KOOPJAMHATHI TOUKH.

HccaenoBath CBOMCTBA HATYypaJbHOIO Psifa, YHUCEIT
Ou 1 npu CIIOKEHUU U YMHOCHHHU.
Hcnonb3oBaTh MPaBUJIO OKPYIVICHUS HATypPaJIbHBIX
quCel.

Bemoansare apupMeTHYecKHe nelicTBUs c
HATypaJbHBIMH YHUCJIAMH, BBIUYUCIATH 3HAYCHUS
YHCJIOBBIX BEIPOXKESHUN CO CKOOKaMHU U 0e3 CKOOOK.
3anuceiBaTh TPOW3BEICHHE B BHUIE CTCICHH,
YUTATH CTEICHH, WCIOJIb30BAaTh TEPMHHOJIOTHIO
(ocHOBaHMe, IIOKa3aTellb), BBIYUCJASATH 3HAYEHHS
CTerneHel.

BbINOJIHATE NPUKUAKY M ONEHKY 3HAYCHHIl
YUCJIOBBIX BBIpQXEHHUH, MpeajiaraTb M NMPUMEHSITh
NpUEéMBbI IPOBEPKHU BBIUYHUCICHUM.

Hcnonb30BaTh NP BHIYHCIEHHUAX ITEPEMECTUTEIHLHOE
1 COYeTaTeIbHOE CBOWCTBA CIOYKCHHSI M YMHOXESHUS,
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gucna. [Ipu3Haku nenTnMMoOCTH Ha
2,5,10, 3, 9.

Crenens c HaTypaJIbHBIM
IOKa3aTeIeM.

YucaoBbIE BBIPAXKEHUST; TTOPATOK
AelcTBUN.

Pemrenne TekcTOBBIX 3a71a4 HA BCE
apudMeTHYecKue NeHCTBUS, HA
JBIDKEHHUE U TTOKYITKH

pacrpeneIuTeabHoe CBOICTBO YMHOXKCHUS;
dopmynupoBare H NPHUMEHATH npaBuiIa
peoOpa30BaHUsI YHCIIOBBIX BBIPAKEHUH Ha OCHOBE
CBOWCTB apH(pMETHIECCKUX TEeHCTBUH.

HccaenoBarn YHCIIOBBIC 3aKOHOMEPHOCTH,
BBI/IBUTATH " 000CHOBBIBATH THIOTE3BI,
dopmyaupoBath  0600IeHMST MW BBIBOABI IO
pesyabTaTam IIPOBEIEHHOTO HCCIICA0BAHMS.

DopMyJMPOBATH  ONpeJeJeHUusl  JICTUTENIsE |
KpaTHOTO, HA3bIBATh JCIUTSIN W KpaTHbBIE YHUCIA;
pacnmo3HaBaThb IIPOCThIE W COCTaBHBIC 4YHCIIA;
dopmyaupoBaTe W npuMe-siTh MPHU3HAKH
nemuMoctH Ha 2, 3, 5, 9, 10; npuMeHSITh aJIrOpUTM
pa3loKeHUs] YHCJIa Ha IIPOCThIE  MHOXKHUTEIIH;
HAXOJAUTH OCTAaTKHM OT JeJICHHUs W HEIOJIHOE
YacTHOE.

Pacno3naBarsb WCTUHHbBIC u JIOJKHBIC
BBICKAa3bIBAaHMS o HaTypaJIbHBIX quciax,
NPUBOAMTH NMPUMEPbI U KOHTPIPUMEDPHI, CTPOUTH
BBICKA3BIBAHUSI M OTPHULIAHWUS BBICKA3bIBAHUN O
CBOIiCTBax HaTypaJbHBIX YHCEI.

KoncTpynpoBath MaTeMaTH4ecKHe MpPENLJIOKEHUsT C
MOMOIIBIO CBSI30K «H», «UJIM», «ECIH..., TO...».
Pemiath  TEKCTOBBbIC  3aJa4dl  apu(DMETHUCCKUM
criocoboM, HMCHOJIb30BaTh 3aBHCHMOCTH MCEXIY
BEJIMYMHAMHU (CKOPOCTb, BPEeMsl, PACCTOSIHHE; IICHA,
KOJIMYECTBO, CTOUMOCTh U [Ip.): aHAJIU3HUPOBATH U
OCMBICJMBATBh TEKCT 3aj1aud, nepeGopMyInpoBaTh
yclloBHE, H3BJIEeKATh HEOOXOUMBIE JaHHbIC,
yYCTaHABJAUBATL 3aBUCHUMOCTHU MEXAY BEJIUYNHAMMU,
CTPOHUTH JIOTUYECKYIO LIETIOYKY PACCYIKICHHM.
MoaeaupoBaTh X0/ PEIISHUs 331241 C MOMOIIbIO
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pHUCYHKa, CXEMBbI, TaOJIUIIbI.

IIpuBoaAUTH, pa3éoupaTb, OLEHUBATH PA3JINYHBIC
pelICHUsI, 3allUCH PEIICHUM TEKCTOBBIX 3ajad.
KpuTnyecku OUEHUBATH IIOJIYUYCHHBIH peE3ysIbTarT,
OCYHIECTBJIATH CAMOKOHTPOJb, IPOBEPss OTBET Ha
COOTBETCTBHUE YCJIOBHIO, HAXOJAUTH OLINOKU.
Pemarp 3amaud Cc NOMOIIBIO Iepebopa Bcex
BO3MOKHBIXBAPHAHTOB.

3HAKOMHUTHCSI ¢ HCTOPHeE pa3BUTH apU(PMETHKH

Harasiinas reomerpust.
Jluauu Ha mockocru (12

)

Touka, mpsimasi, OTPE30K, JIyd.
Jlomanasi. W3MepeHue IJIMHBI
OTpe3Ka, METPHUUECKHE EIUHHUIIBI
n3MepeHus: JUIMHBL. OKpy>KHOCTH

U KpYT.

ITpakTrueckas paboTta
«ITocTpoenue y30pa u3
OKPY>KHOCTEM».

VYron. Ilpsmoii, ocTpblii, TyIou
" pPa3BEPHYTHIN YTAbL.
N3mepeHue yrios.

ITpakTnueckas paGora
«ITocTpoenue yrioB

Pacno3znaBarthb Ha HepTekKax, PpHUCYHKax,
ONnMuChLIBATDb, UCIIOB3Yys TEPMUHOJIOTHUIO, nu
u306pamaTb C IIOMOIIIBIO ‘IepTé)KHI)IX

HUHCTPYMEHTOB: TOUKY, IpPsIMYIO, OTPE30K, Jyd,
YroJj, JOMaHyl0, OKPY>KHOCTb.

Pacno3naBaTh, MNPHBOAUTL INPHMepbl OOBEKTOB
pealbHOTO MHpa, HUMEIMHUX (HOpMy H3yUIECHHBIX
¢duryp, oeHNBaTh UX JUHEWHBIC pa3Mephl.
Hcnoab3oBaTh JHMHENKY M TPaHCHOPTHP Kak
UHCTPYMEHTBI [UIsl IOCTPOCHUS U U3MEPEHUS:
M3MepsTh JUIMHY OTPEe3Ka, BEJIMYHUHY yIJla; CTPOUTH
OTPE30K 3aJaHHOM JJINHBI, YToJ1, 3aJaHHON BEJIUYNHBI;
OTKJIAAbIBATH LIUPKYJIEM paHbIE OTPE3KU, CTPOUTH
OKPYHOCTh 3aJJaHHOro paauyca. H3obpaxkars
KOH(UTypaIuu reOMeTPUUYECKUX duryp u3
OTPE3KOB, OKPY’>KHOCTEM, UX qactei Ha
HEJIMHOBAHHOM M KileTyaToii Oymare; mpeaIaraThb,
ONHUCHIBATH U 00CYKAaTh CHOCO0bI, AJIrOPUTMbI
MOCTPOEHHUS.

PacnoznaBath U M300paxkarb Ha HEJIMHOBAHHOU U
KJIeT4aTo Oymare TIpsIMOW, OCTPBIHA, TYIIOW,
pa3BEPHYTHINYIIbI; CPABHMBATH YTJIbL.
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BbuIuuciaaTb JJIMHBI OTPE3KOB, JIOMaHbIX.

IToHUMATDb M HCIIOJIB30BATH NPU PeLIEHUH 32124
3aBHCHMOCTH MEXIy CIMHUIIAMH METPUICCKOU CHCTEMBI
Mep; 3HAKOMHUTBCSI C HEMETPUYECKIMHU CHCTEMaMH Mep;
BBIPAKATH JUINHY B PA3JIMYHBIX SIMHAIIAX H3MEPCHHUSI.
HccaenoBathb GUrypsl 1 KOHQUTYpaLIUH, HCIIOJIB3YST
H(POBBIE PECYPCHI

OOBIKHOBEHHBIE
apoou

(48 u

JpoOsb. IIpaBunbHBIC u
HEnpaBUIbHBIC apoowu.
OcCHOBHOE CBOWCTBO  J1poOm.
CpaBHeHHE IpOOCit.

Crnoxenune u BBIYUTAHUE
OOBIKHOBEHHBIX apoOeit.
CMmenranHast poOb.
YMHOXEHHE u JeJIeHue
OOBIKHOBEHHBIX npo0ei;

B3aMMHO-00OpaTHBIE IPOOH.

Pemiennie  TeKCTOBBIX  3ajad,
comepxxamux 1poou. OCHOBHBIE
3a7a4u Ha JpoOu.

ITpumeHeHue OyKB ISl 3aIlTUCH
MaTeMaTHYSCKUX BBIPpAKCSHUH
UIIPEJIIIOKEHU N

MopaeaupoBats B rpadH4YecKod, HOpeIMETHOH
dopme, c moOMOImBIO KOMMBIOTEpPA MOHATUS U
CBOWCTBa, CBsI3aHHBIC C OOBIKHOBCHHOM JIPOOBIO.
YuraTh M 3alUCHIBATH, CPABHUBATH OOBIKHOBEHHBIC
JIpobu, mpeIaraTb, 060CHOBBIBATH H 06CYKIaTh CIOCO
Obl yHOpsiHOYUBAHUS APOOEH.

HN3o00pakaTs OOBIKHOBEHHBIC APOOH TOYKAMU Ha
KOOPJAMHATHON OpsSIMOM; HMCIOJb30BaTh
KOOPAMHATHYIO IIPSMYIO JUUTSI CPAaBHEHUS Apo0Oeii.
®opMyIUPOBATH, 3alHUCHIBATH € IOMOIIBI0 OYKB
OCHOBHOE CBOHCTBO OOBIKHOBEHHOM npo0du;
HCIMOJIb30BATh OCHOBHOE CBOMCTBO apoOm s
COKpaIleHus1 1pobeil U NmpuBeneHus: ApoOH K HOBOMY
3HAMEHATEIO.

IlpeacraBasitb CMEMIaHHYIO ApoOb B BHIE
HENPaBWIBHOW M BBIICIATH LEJIYI0 4YacThb YHCIa U3
HEMPaBUIBHON IpoOH.

BeInoJHATH apudmeTrnyeckne necTBus c
OOBIKHOBEHHBIMH JAPOOSMH; NPHUMEHATH CBOWCTBa
apuMETUUCCKUX JCHCTBUN TSI  pallHOHAIU3AIUN
BBIYHUCJICHUM.

BbINOJIHAT, MNPHUKHAKY M OIEHKY pe3yibTara
BBIUMCJICHUH; NpelaraTb W INPUMEHSTh NPUEMBI
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NPOBEPKH BHIUYUCICHUMN.

IlpoBoauTth HCCcJIeI0BaHUS CBOMCTB npo0eit,
ONUpasiCh Ha YUCIIOBbIE KCIIEPUMEHTHI (B TOM UHCIE
C TIOMOIIBIO KOMITBIOTEPA).

Pacno3sHaBaTh HUCTUHHBIEC U JIOJKHbBIC BBICKA3bIBAHUS
0 IpoOsiX, MPUBOAUTH NMPHMePbl W KOHTPIIPHUMEPEIL,
CTPOUTH BbICKA3bIBAHUS u OTpPHULIAHHUS
BBICKa3bIBaHUIL.

PemiaTh TEKCTOBBIC 3a/1a4H, COAEpIKaIINE IPOOHBIC
JaHHBIC, W 3aJla4/ Ha HaXOXKJCHHUE YaCTH IEJIOTO U
IIEJIOTO TI0 €ro 4YacTH; BBISIBJSITH MX CXOJACTBA M
pa3iuuns.

MoaeaupoBaTh X0/ PEIICHUS 3aa9H C TOMOIIBLIO
pHUCYHKa, CXEMBI, TaOJIULIBI.

IIpuBoauTh, pa3zéupaTh, OLEHUBATH pPa3INYHbBIC
pelleHus, 3allUCH PELICHUM TEeKCTOBBIX 3aJad.
KpuTtuyeckn ouneHMBaTh IIOJIYyYEHHBIM pe3yJbTar,
OCYIIECTBIISITH CAMOKOHTPOJB, MPOBEPSIsI OTBET HA
COOTBETCTBUE YCJIOBUIO, HAXOAMTH OLIHMOKU.

3HAKOMHUTBCSI ¢ HCTOPHeE pa3BUTHS apUPMETHKH

Harnsipnas
reomMeTpusl.
MHOroyroabHUKHU
(10 u)

MHOroyrojgbHHUKHU.
YHeThIpEXYTrOJIbHUK,
IPsIMOYTOJBHHUK,KBaJIpaT.

[IpakTuueckas pabora
«IlocTpoeHne MPSIMOYTOJIbHUKA
C 3aJaHHBIMHM CTOPOHAMH Ha
HEJIMHOBAHHOM Oymare.

TpeyroabHuK.

OnuceiBaTh, HCIOJIb3YS TEePMHUHOJIOTHIO,
H300pakKaTh c MOMOIIBIO 4epTEKHBIX
HHCTPYMEHTOB M OT PYKH, MOJEIUPOBaTh W3
OyMaru MHOTOYTOJIbHHUKH.

IIpuBoauTHL MpHUMepbl 0OBEKTOB PEATHLHOrO0 MHpA,
MMEIOIINX dopmy MHOT'OYTOJILHUKA,
OpsIMOYTOJIBHUKA, KBaJpara, TPEyTrOJIbHUKA,
OLCHMBATH UX JIMHEHHBIE pa3Mepbl. BeIuncasaTh:
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IInomane u nepruMeTp
OPsIMOYTOJIBHUKA u
MHOT'OYI'OJIbHUKOB,

COCTaBJICHHBIX us
IPsIMOYTOJIBHHUKOB, €IIMHUIIBI
U3MEPECHUSA IJIOIIAH.

HepHMeTp MHOT'OYT'OJIBHUKA

nepumMerp TpeyroiabHUKa, MpsIMOYTOJILHUKA,
MHOTOYTI'OJIbHUKA; IUIOMIANb IHIPSIMOYTOJIBHUKA,
KBajpaTa.

HN300paskaTh OCTPOYIOJIbHBIC, INPSIMOYTOJIBHBIC U
TYIHOYTOJbHBIE TPEYTOJIBHUKH.

CTpouTh Ha HEIMHOBAaHHOW M KjeT4yaTol Oymare
KBaZpaT M NPSIMOYTOJIBHHUK C 3aJaHHBIMU JJIMHAMU
cropoH. HcciegoBarb cBoiicTBa INPSIMOYTOJIBHUKA,
KBajpaTta IyTEM SKCHOEPUMEHTa, HaOII0JICHUS,
U3MEpEHUs, MOJEJIMPOBAHUA; CpaBHHBAThH
CBOlCTBa KBajgpaTa U NPsIMOYTOJIbHUKA.

KoncTpynpoBaTh MaTeMaTH4YecKHe MpPeJIOKeHUs C
MIOMOIIBIO CBSI30K «HEKOTOPBIN», «ITE000i1.
Pacno3naBathb WCTUHHBIC u JIO’KHBIE
BBICKA3bIBAaHUS O MHOTOYTOJbHUKAX, NMPHBOJIUTH
NnpUuMepbl ¥ KOHTPIPUMEPHI.

HccienoBaTh 3aBHCHMOCTH IUTOMIAAM KBajapaTa OT
JUTH-BI €r0 CTOPOHBI.

Hcnoab3oBare CBOHCTBA KBaJpaTHOM CeTKU st
MMOCTPOCHUs (PUryp; pa3duBaTh NPIMOYTOJIBHUK Ha
KBaJIpaThl, TPEYrOJIbHUKH; COCTABJIATH (PUTYpHI U3
KBaJpaToOB H MPSAMOYTOJIbHUKOB W HAXOAWUTH HX
IO b, pa3ouBaTth burypst Ha
OPSIMOYTOJIBHUKM M KBaJpaThl W HaXOIHUTh HX
TJTOMIAAb.

Bblpa)l(aTl) BECJIIMUUHY IJIomajan B Pa3INYHbIX
€UHHUIIAX H3MEPECHUS] METPUYECKOH CHUCTEMBbI Mep,
MOHUMATh H HCHOJb30BATH 3aBHCHMOCTH MEXIY
METPUYECCKUMU €AUHULIAMH U3MCEPCHU IJIOIaau.

3HAKOMHUTBLCS C NnpuMepaMy NPUMEHEHUS TIJIOIIaI U
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[epuMeTpa B MPAKTUYCCKHUX CHUTyalusX. Pemarhb
3aJa4d U3 peajbHOW »IKU3HH, mpemiaratb H
00CYK/1aTh Pa3JIMYHbIe CIOCO0BI pelICHHS 3a1ay

JecsiTnuHbIepoOH
(38 1)

Jecsituanast  3amuch  IpoOcei.
CpaBHCHHE JICCITUIHBIX IPOOCH.

HeticTBus c JIECSITHIHBIMU
IPOOSIMU. OkpyriieHue
JIECSITUYHBIX APOOCH.

Pemenne TekcTOBBIX — 3anad,
coaepxkamux Apodu. OCHOBHBIC
3aa4u Ha Ipodu

IIpencraBasaTe JIECSITUIHYTO Jpobb B BHUIE
OOBIKHOBEHHOW, YHTATh M 3alHCHIBATh, CPABHUBAThH
IeCSITUYHBIE  JIpo0W, mpeajararb, O0OCHOBBIBATH H
00Cy:KAaTh  CHOCOOBI  YHOPSAOYMBAHUS — JIECSITUIHBIX
JpOOeii.

HN3o0pakaTs  gecATUYHBIE  JIpoOM  TOYKAaMH  Ha
KOOPJAMHATHOMN MPSIMOM.

BpisiBasITH CXO0/ICTBA " pasan4us MIPaBHII

apudmeTnuecknx neHcTBUN ¢ HaTypaJbHBIMU YHCIAMU U
NECSATUYHBIMUA APOOSIMU, OOBSICHATD UX.

BreinmosHATH apudMernueckre ASHCTBUSI C JIECSITUYHBIMU
pOOsIMU; BBITIOJHSITH NMPUKHAKY H OLEHKY pe3ysbTara
BBIUMCIICHUIH.

IIpuMensiTh cBoiicTBa apudMeTHYECKUX IEHCTBHM JUIs
paluoOHaJIu3aliu BBIYUCICHUM.

IIpuMeHATH NPaBHJIO OKPYIJIEHHSI JECITHYHBIX ApoOeii.
IIpoBoauTH HCCIEIOBAHUA CBOWCTB JAECATHYHBIX ApOOEi,
ONUPAsICh Ha YHCJIOBBIE 3KCIEPHUMEHTHI (B TOM YMCIE C
IIOMOIIIbI0O  KOMIIbIOTEPA), BBIABUIaTh TIHUNOTe3bl U
MIPUBOJIUTH UX OOOCHOBAHUSI.

Pacno3HaBaTh WCTHHHBIE W JIOKHBIC BBICKA3BIBAHUS O
Ipo6siX, NPHUBOAUTH TMPUMEPBI U  KOHTPIPHUMEPHI,
CTPOUTH BBICKA3BIBAHUS U OTPHUIIAHUS BHICKA3BIBAHUIM.
PemiaTh TEeKCTOBBIE 3ajaudu, COIEpXKAIUE ApPOOHBIE
JJaHHbIe, 1 HAa HAaXOXXJACHUE YacTHU ILEJIOTO U IEJIOr0 IO
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€ro 4acTH; BBISIBJATH UX CXOACTBA M PAa3INYHsl.
MoaeaupoBaTbk XOJI peHIeHHUs 3aJadd C ITOMOIIBIO
pucyHka, cxeMmbl, Tabnunel. IIpuBoauThb, pa3duparh,
OLEHUBATH PA3JIMYHBIC PELICHUS, 3allMCU PCIICHUI
TEKCTBBIX 3a/ad4.

OnepupoBaTh  JpOOHBIMH  YHCIAMH B  pEaJBHBIX
JKM3HEHHBIX CUTYyaIUsIX.

Kputnueckn  omeHMBaTh  TIOJNy4YSHHBIH  pe3ysibrar,
OCYIIECTBJISIT CAaMOKOHTPOJIb, IIPOBEpssi OTBET Ha

COOTBETCTBHE YCJIOBHIO, HAXOAUTH OIIHOKH.
3HAKOMHUTBCSI ¢ HCTOpPHEi pa3BUTHs apuPMETHKU

Harnsanas
reomerpusi. Teaa n

(urypsis
npocrpanctee(9 u)

Mmuororpanaukua. M3o0pakeHue

MHOTOTpaHHHUKOB. Monenu
IIPOCTPAHCTBCHHBIX TEJI.
IIpsiMmoyronbHbIN
napajuieJienunen, KyO.
Pa3BépTku Ky6a u
napaJiesenue/ia.
IIpakTraeckast padota
«Pa3BépTKa KyOa».

O06BEM Kyba, NPSIMOYTOJIBHOTO
rnapaJuiesienuneaa

Pacno3HaBaTh Ha yepTeikaxX, PUCYHKAX, B OKPY:KAKIIeM
Mupe MPSIMOYTOIbHBIH mapaieenue]I, KyO,
MHOTOTPaHHHKH, ONHUCHIBATD, HCIOJIB3YS
TEPMHUHOJIOTHIO, OIIEHUBATH JINHCHHBIC pa3Mephl.
IlpuBoauTs TPUMEPBI OOBEKTOB pPEabHOTO MHpa,
UMEIUX (HOpPMYy MHOTOTpaHHUKA, MOPSIMOYTOJIBHOTO
napa’juiesienumnena, Kyoa.

HN306pakaTh Ky0 Ha KieT4aTOM Oymare.
HUccnenoBartn cBOlicTBa KybOa,
rapajuieyienurne 1a, MHOTOT'PaHHUKOB,
MOJEIIH.

Pacno3znaBare u u300paxkaTh pa3BEPTKH Kyba u
mapasiesenuie/a. MoaeaupoBaTth Ky0O u
napajiesienunes; “3 OyMard © IPOYMX MaTepHasoB,
00BSICHATH CIIOCO0 MOJIETUPOBAHUS.

NPSIMOYT'OJIBHOI'O
HUCIOJb3Ys

Haxoante U3MEPEHMUS, BbIYMCJIATH IIomannL
IIOBEPXHOCTH; 00BEM KyOa, IIPSAMOYTOJIBHOI'O
napajieNienunesia; HMccjIeloBaTh 3aBHCHUMOCThL 00bEMa

Ky0a OT JJIMHBI ero pedpa, BBIIBUIaTh U 000CHOBLIBAThH
runoTresy.
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Ha6aionats M NpoOBOAUTH AHAJOTHM MEXIY HOHITUSIMU
TUIOIIAAN U 00BEMa, IEPUMETPA U IO A TOBEPXHOCTH.
Pacmo3HaBaTh HCTHHHBIC U JIO)KHBIC BBICKA3BIBAHUS O
MHOTOIpaHHUKAaX, NPUBOAUTH npuMepbl "
KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS W OTPULIAHUS
BbICKa3bIBAHUH.

Pemiates 3agaum 13 peaJibHOM >KHU3HHU

IloBTOpEeHME M
0600menune(10 v)

IloBTOpEHNE OCHOBHBIX MOHITHUH
U METOJOB Kypca 5 kiacca,
o06o0menne 3HaHUH

BpluMCcaAATH 3HAYEHUsI  BBIPAXKEHUM, COAepKalux
HATypaJbHBIE 4YHCJIa, OOBIKHOBCHHBIC W JCCSITHYHBIC
poOu, BBINTOJIHITE NIPE0OpPa30BaHUS YHCEII.

BeiOupaTtes cnoco® cpaBHEHUs 4YHCEJ, BBIUYMCICHUH,
NpPpUMEHATH CBOMcTBAa apudmMeTHdyecKux ASUCTBHI It
panoHaJIN3alii BEIYHUCICHHH.

OcylecTBJISITH CAMOKOHTPOJIb BBINOJIHAEMBIX ACHCTBUH U
CaMOIIPOBEPKY Pe3yIabTaTa BBIUYUCICHUH.

Pemars 3agaum W3 peadbHOH JKW3HU, HNPHMEHSTH
MaTeMaTH4YecKHe 3HAHUSA U PEIICHNs 3a/1ad U3 JPyTHUX
y4eOHBIX MPEIMETOB.

Pemate 3amaum  pa3HbIMH  cHoco0aMH, CpaBHHBATh
Crnoco0bl pEmIeHUs 3aJadd, BBIOUPATh PaANNOHAIbLHBII
€1nocod
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6 knacc (ue menee 170 )

Ha3Banmue
pas3aena (TemMbl)
Kypca (4HCJI0 YaCOB)

OcHoBHOe cojieprkaHue

OcHOBHbBIE BH/IbI 1€ATE€IbLHOCTH oﬁyqamumxcn

Hatypanbubie
4mcaa

(30 u)

Apudmernyeckue AEUCTBUS C
MHOT'O3HAYHBIMU HaTypaJbHBIMHU
YHCIIAMU. YucnoBsie

BBIPAXXEHUsI, NOPSIAOK NAEHCTBUH,

HCIIOJIb30BaHUE CKOOOK.
OkpyriieHHe HaTypaJIbHBIX
qucell.

JlenuTenu W KpaTHBIC YHCHA;
HaWOOJIBIINKN OOIIUN JEIUTEIEL U
HanMEHBIIIee o011Iee KpaTHOE.

Pasznoxxenue uncia Ha NPOCTHIE
MHOXXHUTENH. J(eIMMOCTh CyMMBI
u 1pousBeneHust. JleieHue c
OCTaTKOM.

Pemenne TekCTOBBIX 3a1ad

Bbpimmoansate apugMeTHUYECKHUE AelcTBHA c
MHOTO3HAaYHBIMHM ~ HAaTypaJbHBIMH  YHCJIaMH, HAXOAHTh
3HAYEeHHUs] YHCIOBBIX BBIpAXXEHHH €O CKOOKaMH U 0e3
CKOOOK; BBIYMCJISATH 3HAYEHHs] BBIPAXKCHUH, COAECPIKAIINX
CTENEHU. BBINOJHATL NPUKUAKY M OLIEHKY 3HAYCHUN
YUCIIOBBIX BBIPAKEHUI, NPUMEHATH MNPHEMBI MPOBEPKHU
pe3ynbTarta. Hcnoan3oBaTh npu BbIYHCJICHHAX
MIePEMECTUTEIbHOE U COUETATEIbHOE CBONWCTBA CIOXKECHUSI U
YMHOXEHHSI, PACIPENEINTEIbHOE CBOMCTBO YMHOMXEHUS

OTHOCHUTEIIBHO CIIOKEHHUS, CBOWCTBA apU(PMETHICCKUX
IOEeUCTBUIA.
HccaenoBaTh 4YHCIOBBIE 3aKOHOMEPHOCTH, IPOBOJIUTH

YHCIIOBBIE YKCIIEPUMEHTHI, BHIABUIaTh U 00OCHOBBLIBATH
TUIOTE3bI.

@dopMyIMPOBATH ONpPeNeSIeHUsl JICJIUTEII U KPaTHOIO,
HaAMOOIBIIETO OOIIIEro ASIUTESI U HANMEHBIIIETO OOIIEro
KpPaTHOT'0, IMTPOCTOT'0 U COCTAaBHOI'O YHCEJ; MCITOJIb30BATh
9TH MOHSTHUS MPU PEIICHUU 3aad.

IpuMeHATHh AaJrOPUTMbI BBIYMCICHHUS HAWOOJIBIIETO
o0mIero AenuTeNisi U HAWMEHBIIETO0 OOIIero KpaTHOro
)lByX qHuCeJI1, aJ'lFOpI/ITM pa3n0)1<eH1/m qyucJia Ha l'IpOCTl)le
MHOXHUTEH.

HccaenoBathb ycioBus nenumocty Ha 4 u 6. cciienoBarn,
06cykaaTh, (POPMYJINPOBATH U 060CHOBHIBATH BBIBOJ O
9ETHOCTH CYMMBI, IPOU3BE/ICHHUsI: IBYXUETHBIX YHCEII,
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JABYX HEUYETHBIX YHCJIE, YETHOTO W HEYETHOTO YHCEI.
HccaenoBarb CBOMCTBA AEIMMOCTH CYMMBbI U
MPOU3BEIEHUS YHCE.

IIpuBoauThL NMpUMepPbI YHCEN C 3aJaHHBIMU CBOMCTBAMH,
pacno3HaBaTh BepHble M HeBepHbIe YTBEPXKICHUS O
CBOMCTBAX 4YHCEJ, ONIPOBEPraTh HEBEPHBIEC YTBEPKACHUS C
MOMOIIBbIO KOHTPIPUMEPOB.

KoncTpyupoBats MaTeMaTH4YeCKHe NMPeII0KeHUs C TOMOIIBIO
CBSI30K «M», «HJIIHN», «ECJH..., TO...».

PemiaTth TEKCTOBBIC 3aJadd, BKIIOYAIOMIHUEC ITOHSITHSI
JCITUMOCTH, apU(PMETHICCKUM CHOCOOOM, HCIOIb30BaTh
nepedop BceX BO3MOKHBIX BapUAHTOB.

MojaeaupoBaThb XOJI pELIEHUS 3aJa4d C [OMOIIbIO
pHUCyHKa, CXEMBbl, TaOJIHULIBI.

IIpuBoauth, pa3dupaTh, OLEHUBATH  PA3IHYHbBIC
pelIeHus, 3aliCH PEeIIeHN TeKCTOBBIX 3a7ad
Kputnyeckn  omeHMBaTh  IIOJIyYEHHBIH  pe3yJbTart,
HaXOIWUTh OIIMOKH, OCYIIECTBISITH CaMOKOHTPOJIb,
IIpOBEpsisi OTBET Ha COOTBETCTBUE YCIOBUIO
Harnsignas IlepnenaukynsipHBIE  TPSIMBIE. Pacnmo3naBaTh Ha uepTexax, pHUCYHKax ciydau
reoMeTpHus. ITapanmensHBIC TIPSIMBIE. B3aMMHOT'O PACIOJIOKEHHUS ABYX IPSIMBIX.

IIpsimMbie HA
miaockoctH (7 1)

Paccrossnue  Mexay — aByMs
TOYKaMHM, OT TOYKHU 10 MPSIMOMH,
JUIMHA ITyTH Ha KBaJpaTHOMI
ceTke.

H306pakaTh ¢ MOMOLIBI0 YePTEKHBIX HHCTPYMEHTOB Ha
HEJIWHOBAHHON u KJIETYATOM Oymare iBE
NepeceKaromecs MnpsMble, ABE IapajjiejbHbIC TPsMbIC,
CTPOUTH MPSIMYIO, TIEPIICHANUKYJISIPHYIO TaHHOM.

IIpuBOANTH npuMepbI rapasie;IbHOCTH U

IMpumepsr IPAMBIX B NEPHIEHANKYISPHOCTU NPSMBIX B IIPOCTPAHCTBE.

IpOCTPAHCTBE Pacno3naBaTh B MHOTOYTOJIbHUKAX MEPIEHAUKYISIPHBIC U
napaJsuJieIbHbIe CTOpPOHBI. N300paxaTh
MHOI'OYTOJIbHUKHU c rnapajuieJIbHBIMH,
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NEPICHANKYJISIPHBIMUA CTOPOHaAMMU.

Haxoaurth paccTosiHHUE MEXIYy JIByMs TOYKamH, OT
TOYKH 10 MPsIMOH, JJIMHY ITyTH Ha KBaJpaTHOI ceTke, B
TOM YHCJIC MCHOJIB3Ys U POBBIE PeCypChl

Jpoon
(32 v)

OOBIKHOBECHHAsI IPOOH, OCHOBHOEC
CBOWMCTBO JpoOH, COKpalleHHne
apooeit. CpaBHeHHE u
YHopsiToYrBaHHe JIPOOeii.

Hecsatuunbie npobu u
MeTpHUYecKasl CHCTeEMa Mep.

Apupmetrnueckne aeHCTBUS C
OOBIKHOBEHHBIMH u
JIECSITUYHBIMU JIPOOSIMH.

OrtHolieHue. JleneHue B TaHHOM

OTHOUICHUH. Macuira0,
MIPONOpLUS.

ITonsitue NpOLIeHTA.
Brruucnenune OpoLEeHTa oT

BEJIMYUHBI U BEJIMUYUHBI MO €&
MPOIICHTY.

Penreane TEKCTOBBIX 3ajad,

coaep KaImx apoou u
IPOLIEHTHI.

IMTpakTuueckast pa6ora
«OTHOI1IEHUE JIJTUHBI

OKPY>KHOCTH K e€TaMeTpy»

CpaBHMBATbh U YNOPAJ0YMBATH ApoOU, BHIOUPATh CHOCO0
cpaBHEHUs IpoOeid.

IIpeacraBasaTh JIeCSITHIHEIS npoou B BHUJIE
OOBIKHOBEHHBIX JIpoOcii W OOBIKHOBCHHBIC B BHJIC
JIECSITUYHBIX, HCII0JIb30BaTh JKBHBAJEeHTHbIE
NpeacTaBJIeHUs IPOOHBIX YHUCEI MIPU UX CPaBHEHHUU, IPU
BBIYHCIICHHSIX.

Hcnonb3oBaTh JeCSTUYHBIE APOOH NMpH Mpeodpa3oBaHUN
BEJINYUH B METPUYECKOU CHCTEME Mep.

BbIinoJHaTb apudmeTnyeckue necTBus c
OOBIKHOBEHHBIMH M JCCSATHYHBIMH JIPOOSMH.
BbluucasaTh  3HAUEHUs]  BBIPAXKEHUM, coJAep Kaliux

OOBIKHOBEHHBIE U JECSITHUYHBIE JpPOOW, BBIIOIHATH
npeobpa3oBanus IpoOeii, BLIGUPATH CIOC00, MPUMEHATH
cBOliCcTBA apupMeTHISCKIX nercTBU st
panMoHaIU3aluN BEIYUCICHUH.

CocTaBJIsITh OTHOIICHUS U ITPOIIOPLINHY, HAXOAUTH OTHOIICHHE
BEJIMYUH, ACINUTH BEINIUHY B TAHHOM OTHOIICHUH.
Haxoaurh 3KCHEepUMEHTAJbHBIM NMYTEM OTHOIIEHHUE
JUIMHBI OKPYXHOCTH K €€ TuamMeTpy.
HuTepnpernpoBaTh MacmTad Kak OTHOIICHWE BEJINYHWH,
HAXOAUThL MacmTad TIafa, KapThl W BBEIYHUCIATH
paccTOSIHUSI, UCTIOIB3YysI MAcIITao.

OOBACHATH, UYTO TAKOE MPOLICHT, YIOTPEOIIATH 000POTHI
pedr CO CIOBOM «IPOIEHT». BbIpamkaTh IPOIECHTH B
po0siX 1 IpoOH B MPOIEHTAX, OTHOLICHHE ABYX BEJIIMYHH
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B IIPOLICHTAX.
BBIYHMCIATH IPOICHT OT YHCIIA M YUCIIO II0 €Tr0 MPOLEHTY.
OKpyriafaTh pobu u MPOLICHTHI, HaXOJUTh
OpUOIIKEHUST YUCEI.

PemaTh 3agaum Ha 4acTH, HPOIECHTHI, IIPOIOPIIUY, HA
HaxoXIeHue Jpobu (mpoleHTa) OT BEIUYUHBI H
BEJIMYUHBI 110 e€ npodu (ImponeHTy), npodu (mporeHrTa),
KOTOPBI  COCTaBJSIEST OJHA BEJIMYWHA OT JIPYTOM.
IIpuBoauTH, pa3dupaTh, OLEHUBATH  Pa3IMYHbIC
pelIeHusI, 3aIiCH PEIICHNH TeKCTOBBIX 3aJad.
HU3BiaexkaTts wuHpopManmio wu3 TaOIHUI W IHAarpamm,
WHTEPIPETUPOBATh TaOJIWYHBIC JaHHbBIC, ONPEICIATH
HauOoJiplllee W HauUMEHbIIEE U3 IMPEICTaBICHHBIX
JaHHBIX
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IIpooonscenue

HazBanmue

pa3aena (TemMbl) OcHoBHOe cofep:kaHue OcHoBHBIEe BH/bI 1eAITeIbHOCTH 00y4AOUINXCS
Kypca (4HCJI0 4acoB)

Harnsignas OceBast cUMMeETpUs. PacnoznaBath Ha dYepTexxax U H300paKeHUSIX,

reoMeTrpus. IlenTpanpHas cUMMETpHUs. u3odpaxars OT PyKH, CTPOUTH C IIOMOIIbLIO
CummMmerpus WHCTPYMEHTOB T T K MaH

p ITocTpoeHue CUMMETPHUYHBIX py $urypy (oTpesox, JIOMaHy¥o,

(6 1) buryp TPEYTOIbHUK, OpSIMOYTOJIbHHUK, OKpPY>KHOCTB),

’ CUMMETPUUYHYIO JaHHOH OTHOCUTEJIIBHO HNPSIMOM, TOUKU.

IIpakTuyeckas pabora «Ocepas HaxoauTh nmpumepsbl CUMMETPUH B OKPYXKAaIOIIEM MHpE.

CUMMCTPUSD . MopeaupoBath U3 OymMaru aBe (PUTYpbl, CHUMMETPUYHBIC

CHUMMeTpHs B IPOCTPAHCTBE OTHOCHUTEIIEHO TPSMON; KOHCTPYMPOBATH

reoMeTpryYecKre KOH(UTypamuu, HCHOIB3YsI CBOMCTBO
CUMMETPHUH, B TOM UHCJIE C IIOMOIIBIO IIM(PPOBBIX
pecypcoB.

HUccienoBaTh CBOWCTBAa M3y4YSHHBIX (QUIYp, CBSI3aHHBIC
C CHMMETpHEH, HUCIOIb3ysl dKCIEePUMEHT, HaOII0AeHHE,
MOJEINPOBAHHUE.

OO0O0CHOBBIBATh, OonpoBepraTb ¢ IIOMOIIBIO
KOHTPIIPUMEPOB yTBEPKIASHHUSI O CHUMMETPHH (HUryp
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Boipakenusic
oykBamu (6

)

IlpumeHnenne OyKB I 3alHUCH
MaTeMaTUYECKUX BBIpaKeHUU U

TMPeI0KEHUN. BbykBeHHBIE
BBIPAYKEHUS u YHCIIOBBIC
IMOACTAaHOBKHU.

BbykBennsie paBeHCTBa,
HaXO0XKJICHHE HEU3BECTHOT'O

KOMNOHEHTa. DOpMYJIbI

Hcnoab3oBaTh OYKBBI JUIsI 00O3HAYECHUS] YHCEN, MPHU
3allMCl MaTeMaTHYeCKUX YTBEPIKIAEHHM, COCTaBIISITh
OyKBEHHBIE BBIPAXKEHUSI IO YCJIOBHUIO 3aJa4H.
HccnenoBaTs HECI0XKHBIE YHCIOBBIE 3aKOHOMEPHOCTH,
HCIIONIb30BaTh OYKBBI JJIs1 UX 3aIlHCH.

Beruncasite 4HCIIOBOE 3Ha4YCHUE OyKBEHHOTO
BBIP)KCHHUSI IIPU 3aJaHHBIX 3HAUYCHUSIX OYKB.

3anucbiBaTh  (opmyJbl: nOepuMeTrpa M IUIOLIAAU
NpsSAMOYTOJIPHUKA, KBajpaTa; JUIMHBI  OKPY>XHOCTH,

IUIOIIAH KPyra; BBIMOJHIATH BBIYHCICHUS TI0 OTUM
dbopmymam.

CocraBiasitb (popmMyJibl, BBIPpAXKAIOIIHE 3aBUCUMOCTH
MEXJy BCIHUYMHAMH: CKOpPOCTh, BpPEMs, PACCTOSHHC;
IICHA, KOJIMYECTBO, CTOUMOCTH;, IIPOU3BOIUTECIBHOCTD,
BpeMsi, 006EM pabOThI; BBIIOIHSITH BBIYUCICHUSI IO THM
popmymam.

HaxoauTh HEU3BECTHBI KOMIIOHEHT apu(METHISCKOTO
JEUCTBUS
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Haruasanas
reoMeTpusl.
Durypbl

Ha miockoctu (14
1)

YeThIpEXYTOAbHUK, HPHUMEPHI
4eTBhIPEXYTOIBHUKOB.
IIpsimoyTONBHUK, KBaJpar:
cBOMCTBa CTOPOH, YTJIOB,
auaroHaei.

HNsmepenue YTIJIOB. Bunasbl
TPEyTrOJIbHUKOB.

IlepumeTrp  MHOTOYTOJBHHUKA.
ITmomane ¢uryper. DopmMyIisl
nepuMeTpa u TUTOIIIA !
OPSIMOYTOJIbHHKA.
IMTpubnmxénnoe u3MepeHUue
wromaau GuUryp.
ITpakTuueckas padota

«ITnomane Kpyra»

HN3o00pakaTh Ha HEJIMHOBAHHOW M KJeT4aTOW Oymare c
HCIIOJIb30BaHUEM 4ePTEKHBIX UHCTPYMEHTOB
YeTHIPEXYTOJIBHUKN € 3aJaHHBIMH  CBOHCTBaAMH: C
napajuieIbHBIMH, MEePIEeHINKYISIPHBIMU, paBHBIMH
CTOPOHAMU, MPSAMBIMHU YTJIAMHU U JIp., paBHOOEIPEHHBIH
TpeyronpHuk. IIpemsnarate u  00cy:kaaTh  cnocoobl,
AJIrOPUTMBbI TIOCTPOCHHUS.

HccnenoBaTsb, HCHONB3Ysl SKCIEPUMEHT, HAOJIOICHUE,
MOJEIUPOBaHNE, CBOMCTBA NPSIMOYTOJIbHHUKA, KBAApaTa,

pa3zbuBats Ha TPEYTrOJIbHUKH. OO00CHOBBIBATD,
OnpoBepraTrb c TTOMOIIBIO KOHTPIIPUMEPOB
YTBEPKIACHUS o MPSIMOYT'OJIbHUKE, KBajapare,

pacno3HaBaTh BEPHBIC U HEBEPHBIC yTBEPIKICHHUSI.
H3mepsiTh M CTPOUTH C NOMOIIBIO TPAaHCIOPTUPA YIJIBL, B
TOM 4YHCII€ B MHOTOYTOJIBHUKE, CPABHUBATHL YIIIBI
PAacno3HaBaTh OCTphIC, TMPSIMBIC, TyNble, pPa3BEPHYTHIC
yrael.  Pacmo3HaBaTh, H300pakaTh  OCTPOYTOJBHBINH,
OPsIMOYTOJbHBIN, TYIOYTOJIbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHHH TPEYTOIBHUKH.

BbIuncaATh  TEPUMETP  MHOTOYTOJNBHHKA,  IUIOMIAJb
MHOT'OYI'OJIbHUKA pa30UeHHEeM Ha NPSIMOYTOJIbHUKH, Ha
paBHBIE (UTYPBI, UCIIOIH30BATh METPUUECKHUE €IUHHIIBI
U3MEpPEeHUs JJIUHBI U TIOIIAaIH.

HUcnoas3oBaTh NpUOIMKEHHOE W3MepeHHe JIWH U
wiom@anaeid Ha KJIeT4aTtoil Oymare, npHOIMKEHHOE
N3MEPEHUC MJIMHBI OKPYXHOCTH, IJIOIIAJAN Kpyra
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IIpooonoicenue

Ha3Banmue
pas3jaena (TemMbl)
Kypca (4HCJI0 YaCOB)

OcHoBHOe cojieprkaHue

OcHOBHbIE BH/bI IeSITEIbHOCTH oﬁyqammnxcﬂ

IonoxkuTeNbHbBIE U

Ilenple uywmcina. Moaynes 4wuclia,

IlpuBoauTHL NpPHMepBI MHCIOJB30BAaHUA B pealbHOMU

OoTpULATeJ]bHbIE reoMeTpudecKasi HHTEepIpeTaIus JKM3HH TTOJIOKUTEIBHBIX U OTPHUIATEIIFHBIX YHCEI.
yueaa Mogyist. UHHMCIIOBBIE TPOMEXKYTKH. HN306pakaThs 1Heable YHCIa, IIOJOXXKHUTEIbHBIE U
(40 u) OTpHULIaTEeJIbHBIC YHCJIa TOYKAMU Ha YUCJIOBON IIPSIMOM,
TTonoxwuTenbHbIE U OTPULIATEIHHBIE
HCNO0JIb30BATh YHCIOBYIO TIPAMYIO ISl CPaBHEHUS
qucra. CpaBHeHHE
qHCell.
TOJIOKUTEIIBHBIX u
IIpuMeHsATs, NpaBWJa CpPaBHEHUS, YNOPAAO0YHUBATH
OTpHULIATEIILHBIX qucen. .
. IIeJIble YUCTIa; HAXOAUTh MOIYJh UHCIA.
Apudmerndeckue — ASHCTBUS  C
DopMyTHPOBATH npaBuja BBIUHCIICHUS c
TMOJIOXKUTEIILHBIMUA u
o710 . MOJIOXKUTEIPHBIMA M OTPHUIATEIBHBIMU  YHCIIAMH,
OTPHLATCILHBIMH THCIAMH. HAXOJAUTh  3HAYEHMsl  YHCIOBBIX  BBIPaKCHHIA,
Penrenne TekcTOBBIX 3a1a4 comepKamux JAeHCTBUA C  TMOJOXKHUTEIBHBIMH U
OTPHUIATEIBHBIMU YHUCIaAMH.
IIpuMeHATH CBOWCTBA CIIOXKEHUS U YMHOXXCHUS IS
NpeoOpa3oBaHusl CyMM U NPOU3BEICHUHN
IIpencraBienune ITpssmoyronbHast cucremMa OOBSICHATH " HJLTIOCTPUPOBATH MOHSITHE
JaHHBIX KOOpAWHAT Ha TIOCKOCTH. MPSIMOYTOJIBHON CHCTEMBI KOOPAWHAT Ha IIIOCKOCTH,
(6 u) KoopauHaTsl TOUKH Ha MJIOCKOCTH, HCIIOJIb30BaTh TEPMUHOJIOTHIO; CTPOUTH Ha
abcuucca U opauHaTA. KOOPJMHATHON IUIOCKOCTH TOYKH ¢ (QUrypbl MO
Cron6uarsie - KPYTOBBIE 3aJJaHHBIM ~ KOOpJHMHATaM, HaXOAUTh KOOPIWHATHI
JUArpaMMEl. TOYCK.
YuraTre cTONOUYATBIE W KPYTrOBBIE  JHarpaMMBI;
ITpakTrueckas pabota

((HOCTpOCHI/Ie AuarpamMmmm».

WHTepPNpeTHPOBATh JIaHHEIC,
JMarpaMMBL.

CTPOUTH cToJIOUaThIE
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Pemienne TeKCTOBBIX 3ajad4,
coaepIKaIx JTaHHBIC,
NpeACTaBJICHHBIC B TaOJIHIIax
U Ha TuarpaMmax

Hcnoub3oBare  HMHOPMALUIO, IIPEICTABICHHYIO B
Tabiumax, Ha JuarpaMMax Uil PelIeHHsT TEKCTOBBIX
3a/a4 ¥ 3a71a4 U3 peasbHOM >KU3HU

Harasignas
reoMeTpus.
Durypbi

B npoctpanctse(9 )

IIpssMoyTroabHBIN
napaJuieJiernunen, KyO,
npusMa, NOHUpaMuaa, KOHYC,
OuIMHAp, map u  cdepa.
3o06pakenne
OPOCTPAHCTBEHHBIX duryp.
ITpumeps! pa3BEpTOK

MHOTOIPaHHHUKOB, LIHJIUHIpa U
KOHYyca.

ITpakTryeckas pabora
«Co3nanue Mojieneit
MPOCTPAHCTBEHHBIX (QUTYPY.

ITonsitie 00BEMA; CIUHHUIIBI
usMmepenust 00bEma. OO0BEM
MPSIMOYTOJILHOTO

napajuieneImIie]ia, KyOa,

dopmysbl 06BEMa

Pacno3dnaBare Ha 4YepTekaxX, pPUCYHKaX, OIHCHIBATH
nupamMyny, NpusMy, UUIHHAP, KOHYC, LIap, H300paxaThb
UX OT PyKH, MOAeJMPOBATHL U3 Oymarw, MJIacTUIIMHA,
npoBojokn u aAp. IIpuBoAUTH NpUMepbl OOBEKTOB
OKPY’aIOIIero MHpa, HUMEIOMUX (OpPMBI Ha3BAHHBIX
Teon.

Hcnonp3oBaTh TePMHHOJIOTHIO: BepIIMHA, pedpo, TIpaHsb,
OCHOBaHHME, BBICOTA, PallyC M JIHAMETpP, pa3BEPTKa.
H3yuars, HCIIOJIb3Ys 3KCIEPUMEHT, Haluro1eHHE,
U3MEpEHUEe, MOJEIUPOBAaHUE, B TOM YHUCJIE KOMIIBIOTEPHOE,
U ONHCHLIBATH CBOWCTBA HAa3BAaHHBIX TEl, BbISIBJIATH
CXOACTBAa M PA3JIUUYMA. MEXKIAy NUPaMUJION U HOPU3MOIL;
MEXIy OIIMHAPOM, KOHYCOM U IIApOM.

Pacnmo3HaBare pa3BEPTKM Tapajuieyeniuiiesia, KyoOa,
MPU3MBI, MUPaMUBbI, KOHyca, LUJIAHIPA;
KOHCTPYHPOBATh JaHHbIC Teja U3 Pa3BEPTOK, CO31aBaTh
nx monenu. Co3gaBaTh MOAEJH ITPOCTPAHCTBEHHBIX QUTYD
(3 Oymaru, IpoOBOJIOKH, TUIACTHJIMHA M JIP.)

HN3MepsaTs Ha Moaensix: JUIMHBI pEOEp MHOTOrPaHHUKOB,
IUaMeTp mapa.

BeiBoaAMTH dopmyay 00BéMa OpsSIMOYTOJIBHOTO
napasuleJaenuIeaa.

Beruncasite mno ¢gopmysaMm: 00bEM NPSIMOYTrOJIBHOI'O
napajgjienenumnena, Ky6a;  HCHOIb30BaTh  €IMHHUIIBI
U3MEPEHMUs 00BéMma; BbIYUCJIATH 00BEMBI Te,
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COCTaBJICHHBIX M3 KyOOB, MapajuleleluIe/IOB; pelaTh
3aJa4HU C peaJbHbIMU JTaHHBIMU

IoBTOpECHHME, IloBTOpEHNE OCHOBHBIX NOHATUHN | BBIYMCIATH 3HaUCHUS BBIPAXKCHUU, COAEPIKAIIUX
o6obmennue, M METOJIOB KypCOB 5 U 6 KJ1acCOB, | HaTypasbHBIE, LEJbIC, MTOJOKUTEIbHBIE U
cUCTeMaTHu3anusa 0606HICHI/Ie H cHUcCTCMaTHu3alusi oTpHLATEIIbHBIC

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

BBIIIOJIHSTE IPEOOPA30BAHUS YHUCEI U BBIPAKCHU .
Bbi0upaTh c10co00 CpaBHEHHsSI YUCEJ, BBIUHMCIICHHI,
NPUMEHATH CBOHCTBA apu(PMETHUSCKUX OCUCTBUN IS
panoHaAIN3aIliA BEIYUCIICHUH.

PemaTs 3a1aun U3 peanbHOM )XKU3HH, MPUMEHSITH
MaTeMaTHYecKUe 3HAHMS I PEIIeHUs 3a/1a4 U3 APYTUX
IIPEIMETOB.

Pemarp 3agaum pa3HbIMH CIOCO6aAMH, CPABHUBATD,
BBIOHPATH CIOCOOBI PEIICHUS 3a/1auH.

OcyuecTBJISITh CAMOKOHTPOJIb BBIITOTHAEMBIX JCHCTBUI
M CAMOIIPOBEPKY PE3yJIbTaTa BEIYUCICHUHN

ITpu pazpaboTke pabGoueil IporpaMMbl B TEMaTHYECKOM IUIAHUPOBAHUHU HOJDKHBI OBITh YYTEHBI BO3MOXKHOCTH
HWCHOJIb30BaHUS  DIICKTPOHHBIX  (IH(PPOBBIX) 00pa30BATEIBFHBIX  PECYpPCOB,  SBIISTFOIIUXCS  y4eOHO-
METOJWYECKUMH MaTtepuaiamMu (MYJIbTUMEIUWHBIE NPOrpaMMBbl, SJIEKTPOHHbIE YUYEOHMKH M 3aJadHUKH,
AJIEKTPOHHBbIE OMOJMOTEKH, BUPTyajbHbIE J1A0OPATOPHUH, HUIPOBBIE MPOTPAMMBbl, KOJUIEKIMHW LH(PPOBBIX
o0pa3oBaTeIbHBIX pPECYpPCOB), HCHOJIB3yeMBIMU s OOYYCHHS ¢ BOCHHTAHHUS Pa3IAYHBIX TPYIIT
IMOJIB30BATEIICH, IMPEICTABICHHBIMH B JJEKTPOHHOM (OMU(GPOBOM) BHAC U pPEaTU3YIOIUMHU JTHUIAKTUYCCKUC
Bo3MockHOCTH MK T,coneprkanne KOTOPBIX COOTBETCTBYET 3aKOHOJATELCTBY 00 0Opa3zoBaHUM.
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IIPUMEPHASA PABOYAS ITPOTPAMMA
YUYEBHOI'O KYPCA «AJITEBPAy. 7 - 9 KJIACCBI

LEJIM U3YYEHUA YUYEBHOI'O KYPCA

Anrebpa sABIsSETCS OAHUM U3 OHMOPHBIX KYPCOB OCHOBHOM IIKOJBI:
oHa  ofOecmeyWBaeT  HW3YUYCHHWE  JPYTHX  JAUCHUIUIAH,  Kak
€CTECTBEHHOHAYYHOTr'0, TaK U TYMaHUTApHOI'O LIMKJIOB, €€ OCBOCHHE
HEOOXOMMMO AJIsI TIPOJIOIKEHUsT OOpa3oBaHUS W B ITIOBCEIHEBHOU
)kn3HHU. Pa3BuTHe y 0O0ydYaromuxcs HayYHBIX MPEACTaBICHUN O
MIPOUCXOXKJIEHUU W CYIIHOCTH ajredpamyeckux alOcTpakiuii,
criocobe  OTpakeHHWsT MaTeMaTHYeCKOW HayKoOW SBICHHU H
MIPOIIECCOB B TMPHUPOJIE U OOIIecTBe, pOJIH MaTEMaTHYSCKOTO
MOACIUPOBaAHHUA B HAYYHOM IIO3HAHUU U B IIPAKTUKE CHOCO6CTByeT
(GopMHUPOBaHUIO HAYYHOIO MHUPOBO33PCHHUS M KAuCCTB MBIILICHUS,
HEOOXONMMMBIX JJIs aJanTallid B COBPEMEHHOM ITH(PPOBOM
obmrecTBe. W3yueHue anreOpbl €CTECTBCHHBIM obpasom
obecrieynBaeT pa3BUTHE YMCHUsI HAOJI01aTh, CPAaBHUBATh, HAXOIUTh
3aKOHOMEPHOCTH, TPEeOyeT KPUTUIHOCTH MBIILICHUS, CIIOCOOHOCTH
apTyMEHTHPOBAaHHO OOOCHOBHIBAaTh CBOW JICHCTBUS W BBIBOIFI,
dopmynupoBatk  yTBepxkacHus. OcBoeHHE Kypca  anreopsbl
obecrieynBaeT pa3BUTHE JIOTUYCCKOTO MBIILUICHUS OOYYarOIIUXCS:
OHU WCIIONB3YIOT JASAyKTUBHBIC W WHAYKTHUBHBIC PACCYXICHUS,
000011IeHre W KOHKpETH3alHIo, adCTparupoBaHHE W aHAJIOTHIO.
OOyuenne  anrebpe  mpeAronaraeT  3HAYUTEIBHBIA  OOBEM
CaMOCTOSITEIILHOU JESITEIBHOCTH oOyyarommxcsi, O3 TOMY
CaMOCTOSITEJIbHOE pelIeHHe 3aJ1a4 €CTECTBEHHBIM 00Pa3oM SIBJISIETCS
peanu3anueil 1esTeIbHOCTHOIO NPUHIMIIA 00yYeHUsI.

B cTpykType mporpamMmmbel ydeOHOTO Kypca «Anredpa» OCHOBHOM
IIKOJIbI OCHOBHOE MECTO 3aHHUMAalOT COJIEPIKATEIILHO-METOIUUYECKUE
JTMHUHN: «Yucnaa U BBIYUCICHUSY, «ANTeOpamdecKue BBIPAKCHUSY;
«YpaBHEeHUs] W HepaBeHCTBa»;, «DyHkmum». Kaxpgas wu3 >THX
COJIepKaTeIbHO-METOANYSCKUX JIUHUN pa3BUBAETCsSl HA MPOTHKESHUHN
TPEX JIET U3yYEHUsI Kypca, €CTECTBEHHBIM 00pa3oM IMeperieTasich 1
BBaHMOHeﬁCTByﬂ C IPpyYTruMHu €1ro JINHUAMM. B XO0A€ N3YUYCHUA Kypca
00y4aromuMCsT TPUXOAUTCST JTOTHYECKH PacCyXKJaTh, WCIIOJIb30BaTh
TEOPETUKO-MHOXKECTBEHHBIN sI3bIK. B CBsI3W ¢ 3TUM Iiesiecoo0pa3Ho
BKIKOYUTH B mporpamMmmy HEKOTOPHIC OCHOBBI JIOTHUKH,
IIPOHMU3BIBAIOIINE BCE OCHOBHBIC pas3ledbl MaTeMaTHYeCcKOro
0o0pa3oBaHMsI M CHOCOOCTBYIOIIME OBJIAJICHUIO OO0ydYaloIIMMUCS
OCHOB yHHMBEpCaJIbHOIO MaTeMaTH4YeCKOro si3bika. Takum oOpazom,
MOYHO YTBEpXKJaTh, YTO COJCPXKATEIbHOM W  CTPYKTYpHOHU
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0COOEHHOCTBIO Kypca

«Anrebpay SIBJIIICTCS €r0 MHTETPUPOBAHHEBIN XapakTep.
ConeprkaHue JIUHUN «Hucaa U BBIYUCIICHUS CIIY>KUT OCHOBOM sl
JaJIbHCHUIIIEr0 HM3YYCHUS] MAaTEMAaTHKH, CIIOCOOCTBYST pPa3BUTHIO Y
00y4YarolMuXxcsl JOTHYECKOTO MBIIUICHUs, (HOPMHUPOBAHUIO YMCHHUS
TOIb30BaTHCA aaTOpUTMAaMH, a TaK>ke OpHUOOPETSHUIO
OPaKTUYCCKUX HAaBBIKOB, HEOOXOMMMBIX I IMOBCEIHCBHOW >KHU3HH.
Pa3BuTue mOHATHSL O 4YHMCIE B OCHOBHOM IIIKOJIE CBsI3aHO C
paloHaIBFHBIMH U UPPAIlHOHAIIBHBEIMHA YHCIIaMHU, (pOpMHUpPOBaAHUEM
OpEeACTaBICHUN O JICHCTBUTESIHPHOM YHCJE. 3aBEPIICHUE OCBOCHHS
YHUCIIOBOM JWMHWMU OTHECEHO K CcTapmieMy 3BEHY OOIIero
oOpa3oBaHUsI.

CopaepxaHue IBYX alreOpamdecKuX JUHUN — «AJreOpandecKue
BBIpAXXCHUST» © «YpPaBHCHUS ©W HEPaBCHCTBa» CIIOCOOCTBYET
dbopmupoBaHu0 y O00ydYarONmIMXCs MaTEMaTHYSCKOro armapara,
HEOOXOAMMOTO JUIss pPCIICHUs 3aJad MaTEMaTHUKH, CMEKHBIX
OpeaAMETOB W NPaKTHKO-OPUCHTHPOBAHHBIX 3anad. B OCHOBHOM
mrkoJjie y4eOHBIH MaTepHall TPYHNITUPYESTCI BOKPYT PAlMOHAIIBHBIX
BBIpa)KeHHUU. AJrebpa AEeMOHCTPUPYET 3HAadYCHUE MaTeMaTHUKU
KaK s3bIKa ISl TTOCTPOCHHUS MAaTEeMaTHYECKHUX MOJCIICH, ONMHUCaHUs
OpPOIECCOB W SIBJICHUH pealbHOTO MHUpa. B 3amaum oOydeHUs
anrebpe BXOMAT TaKXKe JalibHEHIee pa3sBUTHE aITOPUTMHUYCCKOIrO
MBIIIIJICHUS, HCO6XOI[I/IMOFO, B YaCTHOCTHU, IOJIs1 OCBOCHHA Kypca
HH(POPMATHKH, u OBIaJICHUC HaBBIKaAaMU JNETYKTHBHBIX
paccyxaenuii. [IpeoOpa3zoBaHrue CUMBOJIBHBIX (POPM BHOCHUT CBOM
crietudryeckrii BKiaJ B pa3BUTHE BOOOpa>KeHUsI, CIIOCOOHOCTEH
K MaTeMaTH4YeCKOMY TBOPUYECTBY.

CopaepxaHue (pyHKIIMOHAIHFHO-TpaUUIECKON JTUHUU HAICIICHO Ha
NOJIy4eHHUE IMIKOJFPHUKAMU 3HAHUW O (QYHKIUSIX KaK BaKHEHIICH
MaTeMaTHU4YEeCKOM MOACIHU 151 OIIMCaHusAa " HCCJICOBaHUsA
pa3zHooOpa3HBIX MPOIECCOB W SIBJICHUNW B TIPUPOJAE U OOIIEeCTBE.
HN3ydyeHne dTOrO0  Marepuajga  CHOCOOCTBYET  pa3BUTHIO Yy
06y'—IaIOHII/IXC5[ YMEHHS UCIIOJIB30BaTh Pa3IMYHBIC BbIPA3UTCIIbHBIC
cpeacrBa A3bIKA MAaTEMaTUKHM — CJIOBECHBIC, CHMBOJHNYCCKHEC,
rpaduyeckre, BHOCUT BKJIaJT B (OPMHUpPOBAHUEC IPEIACTABIICHUN O
pOJM MaTeMaTHKU B Pa3BUTHUHU [UBUIH3AIUU U KyJIbTYPHI.

MECTO YYEBHOI'O KYPCA B YYEEHOM IIVTAHE

CoryacHo yyeOHOMY IutaHy B /—9 Kiaccax M3ydaercsl y4eOHBIH
Kypc «Anrebdpa», KOTOPBIH BKIIOYACT CIEAYIOIINE OCHOBHBIC
paszensl COIepIKaHUS: «Ywucrna u BBIYUCIICHUSI,
«AnreOpanydecKue BBIPAKCHUS», «YPaBHEHHUSI U HEPABEHCTBA»,
«DyHKIIUN.
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V4eOHBIM MIiIaH Ha U3ydeHHe aireOpel B 7/—9 Kjaccax OTBOIHUT
HEe MeHee 3 Y4YeOHBIX YacOB B HEJEII0 B TEUEHHE KaXXKIOro rojaa
o0ydeHwus, Bcero 3a Tpu roga ooydeHuss — He MeHee 306 ydeOHBIX
4acoB.

COIEPXAHUE YUYEBHOI'O KYPCA (I10 TOJAM OBYYEHU )

7 Kmnacc

Yucna u eviuucnenus
Paunonansuble 4yncna

JlpoOu OOBIKHOBEHHBIC U ASCATHYHBIC, TIEPEX0 OT OTHON (POPMEI
3anucu ApoOeil k npyroi. IloHsTHe panroOHaIBbHOrO YHUCIa, 3aIKCh,
CpaBHEHHE, yHoopsiiO4YMBaHUE panuoHaJIbHBIX qHCEIl.
ApudpmeTndeckue AEHCTBUS ¢ pallMOHAJIBbHBIMH 4YHCIaMH. Pemenue
3a1a4 U3 peajlbHON NMPAaKTUKU HA 9acTH, Ha JPOOU.

CrerieHb € HaTypallbHBIM  IIOKasaTelieM:  OIpelesieHue,
npeoOpa3oBaHUE BBIPAKCHUM Ha OCHOBE OIIPEACIICHUS, 3aIliuch
Oompmnx uwncels. [IponeHTHI, 3anmuch NPOLEHTOB B BHUJAE APOOHU U
apoOu B BUJAE TPONEHTOB. TpH OCHOBHBIC 3aJadud Ha MNPOLEHTHI,
peuieHne 3anad u3
peabHON NMPaKTHUKH.

I[TpuMeHeHNe MPU3HAKOB JICIIMMOCTH, Pa3jI0KEHHUE Ha
MHOXHUTECJIINU HATypaJIbHBIX YHUCECII.

PeanbHbIC 3aBUCUMOCTH, B TOM YHCJIC MpsiMast U oOpaTHas
MIPOIIOPIIUOHAITBHOCTH.

Anzcebpauueckue evipasriceHus

IlepeMeHHBIE, UMCIOBOE 3HAYCHMUE BBIPAXKEHUSI C IIEPEMEHHOM.
Jlonyctumsele 3HAYEHUS IEPEMEHHBIX. Ilpencrasnenue
3aBHUCHMOCTH MEX/Iy BEJIMYMHAMH B BUae (opMyJsbl. Berancienns
nmo  ¢opmynam. IlpeoOpazoBanme  OyKBEHHBIX  BBIPAKCHUIA,
TOXXJECTBEHHO paBHBIE BBIPAXEHHsS, IIpaBUiIa IIpeoOpa3oBaHU
CYMM U HNPOU3BEAECHUHN, Mpa-

BHJIA PACKPBITHSI CKOOOK U IPUBEEHUSI I0I00HBIX CIIaraeMbIX.

CBoiicTBa CTENEHU C HATypaJbHBIM MOKAa3aTEJIEM.

OnnHounensl U MHorouneHsl. CreneHb MHorouieHa. CroxkeHue,
BBIUUTAHUE, YMHOXXEHHE MHOTO4JIeHOB. DOpMyJibl COKpalEHHOTO
YMHOX>KEHHUsI: KBaJpaT CYMMBbl M KBaJpaT pasHocTu. Dopmyna
pa3HOCTHU KBaJpaToB. Pa3iokeHne MHOrO4JI€HOB Ha MHOXUTEIH.

Ypasnenua

VYpaBHEeHHE, KOpPEHb YypaBHEHHUs, INpaBHia IpeoOpa3oBaHUs
YpaBHEHUSI, paBHOCWJIBHOCTh YPaBHEHUH.

JIluneliHoe ypaBHEHME C OJHOM IEPEMEHHOH, YHUCIO KOpPHEH
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JIMHEWHOTO ypaBHEHUSI, pelieHue  JIUHEWHBIX  YpaBHCHUM.
CocraBineHue ypaBHEHUHN IO YCIOBUIO 3a7a4d. PelieHne TeKCTOBBIX
3aJ1a4 ¢ IIOMOIIBIO ypaBHEHUM.

JImHeliHOEe ypaBHEHHE C JBYMsI NEPEMEHHBIMH M €ro rpadux.
CucremMa nAByX JMHEHHBIX YPAaBHEHHHW C IBYMsS IEPEMEHHBIMH.
Pemenne cuctemM ypaBHEHHH CIIOCOOOM IIOJICTaHOBKH. IIpumepsr
peLIeHUsT TEKCTOBBIX 3a/1ad C MOMOIIBIO CUCTEM ypPaBHEHU.

Koopmunatsr n rpadpukn. OyHKINH

Koopannarta Toukum Ha nOpsiMod. YHCIOBBIE TIPOMEXKYTKHU.
Paccrosinne Mmexxay AByMsl TOUKaMH KOOPJAWUHATHOW MPSIMOU.

IIpsmoyronrsHas cuctema koopauHat, ocu OX u Oy. Abcrmcca n
OpAWHAaTa TOYKU Ha KOOPAWHATHOM mtockocTu. IIpumeps! rpadukos,
3ajaHHbIX (opMysiamu. UteHne rpadMKOB pealbHbIX 3aBUCUMOCTEH.

IMonasarue pyskumu. I'paduk pyukmnuu. CBoiicTBa pyHKIuH. JInHEeH-

Hast pyHKOWMs, € rpaduk. ['paduk pyukumun y = |x|. 'paduueckoe

pelIeHNUE JIMHEHHBIX YPaBHEHUN U CUCTEM JIMHEUHBIX YPAaBHEHUI.

8 xmacc

Yucna u evivucnenusn

KBanparnublii kopeHb u3 uncna. [lousitne 06 uppanroHaIbHOM
qucise. JlecATHYHBIE TIPUOIMKCHUS HPPALMUOHAIBHBIX  YHCEII.
CpolictBa apudMeTHUYECKNX KBaJApaTHBIX KOpPHEHW ©W HX
MpUMEHEHHE K M[peoOpa3oBaHUIO YHCIIOBBIX BBIPpAKEHUH U
BBIUMCJICHUSIM. JIeCTBUTEIIBHBIE YHCIIA.

Crenenp ¢ HenbIM mNokasateneM u e€ cpoiictBa. CranigapTHas
3aIIMCh YHUCHa.

Anzebpauueckue evipasriceHus

KBanpaTHblii TpEXUJIEH; pa3JIoKEHHE KBaJpaTHOro TpExujieHa Ha
MHOHUTEJIH.

Anrebpandeckas ApoOb. OCHOBHOE CBOMCTBO anredbpamydeckoi
apobu. CrokeHue, BBIYMTAHUE, YMHO>EHHUE, JCIICHUE
anreOpandecknx ApoOeil. PamuoHanbHBIE BBIpaXEHHST H  UX
nmpeodpa3oBaHue.

Ypasnenusa u nepasencmea

KBagpatHoe ypaBHeHUE, HhopMyIiia KOPHEH KBaIpaTHOTO yPAaBHEHUS.
Teopema Buera. Pemienue ypaBHeHUN, CBOASINUXCSA K JIUHEHHBIM U
kBaJpaTHBIM. [Ipocreiimue npoOHO-paMOHAIIEHBIEC YPaBHEHHSI.

I'paduueckast uHTEpUpETALMS] YPABHEHUN C IBYMsI IEPEMEHHBIMU
U CHUCTEM JIMHEUHBIX YpaBHEHUI C ABYMs IepeMeHHbIMU. [IpumMepsl
peIIeHNs] CUCTEM HEJIWHEHHBIX yPaBHEHHH C ABYMsI MEPEMEHHBIMU.

Permrenne TEKCTOBBIX 3a/ad alireOpamdecKuM CIIOCOOOM.

YuciioBble HEpaBEeHCTBA M UX cBoiicTBa. HepaBeHCTBO ¢ OaHOM
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IepPEMEHHOM. PaBHOCUIBHOCTH HEPaBEHCTB. JIunetlinbie
HepaBeHCTBAa ¢ OoAHOM mepeMeHHON. CucCTeMbl JHHEWHBIX
HEPaBEHCTB C OJHON MEPEMEHHOM.

Dynkyuu

[Moasatne ¢ynkumn. OO6CHACTs OIpENeJCHUuI ¢W MHOMXECTBO
3HaueHuil GpyHkuuu. CriocoObl 3aganusi QyHKIIHIA.

I'padpux pyskximu. Urenmne cBoOcTB PyHKOUHA 1O €€ rpaduKy.
ITpumepsl rpadukoB GyHKIHH, OTpaKAIOIINX PEATbHBIC MPOIIECCHI.

DyHKINH, ONUCHIBAIOIINE MIPSIMYIO U OOPATHYIO IPOMOPIHOHATIBHBIC
3aBUCUMOCTH, UX TpaduKH.

Oynkmun Y = X2, y=x3, y =X, ¥ = |x.

I'paduueckoe pelieHUE ypaBHCHUNW M CUCTEM ypaBHCHUM.

9 knacc

Yucna u eviuucnenusn
JlelicTBUTEIbHbBIE YHCIIA

PanuonanbHble uyHclia, UppalUOHAJbHBIE 4YHCJIAa, KOHEYHbIE U
OCCKOHEYHBIC OECATHYHBIC IpoOn. MHOMXKECTBO JICHUCTBUTEIIHFHBIX
YuceN; ACHCTBUTENbHBIE YHCIIAa KaK OECKOHEYHBbIE [IEeCATUYHBIC
apobu. B3auMHO OIHO3HAYHOE COOTBETCTBHE MEXKJIY MHOXKECTBOM
JEHUCTBUTENbHBIX YUCEN U KOOPAUHATHOU HPsIMOM.

CpaBHCHHE ICHCTBUTEIBHBIX YHCEJ, apu(PMETHUUYSCKUE ACHUCTBUS
C JICHCTBUTEIBHBIMU YHUCIaAMH.
W3mepenus, mpuOIMKeHus, ONEHKH

Paszmepbl  0OBEKTOB  OKPYKAIOIIEro  MHpa, JJIIUTESIbHOCTh
MPOLIECCOB B OKPYXKAIOIIEM MHUPE.

Ipubnux€HHOE 3HAYCHUEC BEJIUYHUHBI, TOUHOCTH MPHUOTHIKCHHUSI.
Oxpyriienue uucen. [Ipukujika U olleHKa pe3yJIbTaTOB BbIYUCIECHUM.

Ypasnenus u nepasencmea
YpaBHEHHUS ¢ OJHON IEPEMEHHON

JIuneiliHoe ypaBHeHue. PelieHue ypaBHEHUM, CBOISIILIUXCS K
JIMHEWHBIM.

KBanparHoe ypaBHeHue. PenieHue ypaBHEHHI, CBOJSIIUXCS K
KBaJpaTHeIM. bukBanpatHoe ypaBHeHue. Ilpumepsl pemienus
ypaBHEHUIl TpeTbed U 4YeTBEPTON CTENEHEN pas3IoKEHUEM Ha
MHOXHTEJIIH.

Peuienue APOOHO-paITHOHATIBHBIX YpPaBHEHUM.

Pemenne TeKCTOBBIX 3a/1a9 alIreOpanviecKuM METO0M.

Cucremsl ypaBHEHHH
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VpaBHeHHE C ABYyMsI IIEpEMEHHBIMH M ero rpacduk. Penrenne
CHUCTEM JBYX JIMHEHWHBIX YypPaBHEHUH C JAByMs MNEPEMEHHBIMU.
Pemenue cucrtem IByX ypaBHEHHUI, OJHO M3 KOTOPBIX JHUHEHHOE, a
Ipyroe — BTOpOM crerneHu. I paduaeckas HHTEpHpETAUs CUCTEMBI
ypaBHEHUI C ABYMsI EPEMEHHBIMU.

PemreHne TEeKCTOBBIX 3a7a4 ajareOpandecKuM CIIOCOOOM.

Hepasenctsa

YucnoBsle HEpaBEeHCTBA U UX CBOICTBA.

Pemenue nuHEeNHBIX HEPABEHCTB C OJHOM NepeMeHHOU. Pemenue
CHCTEM JIMHEMHBIX HEPABEHCTB C OAHOU nepemeHHoM. KBanparHbie
HepaBeHcTBa. ['paduueckast MHTEpIIpeTalysi HEPABEHCTB U CUCTEM
HEPaBEHCTB C ABYMsI IE€PEMEHHBIMHU.

Dynxkyuu
KBanparuunas ¢pynknwus, e€ rpaduk u cBoiicrsa. [lapaboia,
KOOPJWHATHI BEPUIMHBI Napadoybl, OCb CHMMETPHUH 11apaboJIbl.

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

Yucnoevle nociedo8amenrbHOCMU

Omnpenenenie u crocoObl 3aaHAS YHCIOBBIX MOCIEN0BATEIBHOCTEH

ITonsiTue YHCIOBOU IIOCJIEJOBATCIBHOCTH. 3ayanue
[MOCJICIOBATCIILHOCTH PEKYPPEHTHON (popmysoir u dopmysioii N-ro
qJIeHa.

Apudmernyeckas ¥ reoMeTpuuecKasi porpeccun

Apudmernueckas U reomerpudeckast nporpeccun. Popmynsl N-ro
yjieHa apu(METUYECKONH M T€OMETPUYECKOH MpOrpeccuii, CyMMbl
MEPBBIX N YICHOB.

HN3o0paxeHne 4YIEeHOB apU(PMETHYECKOW U TIe€OMETPHUYECKOU
OpOrpeccu TOYKaMHU Ha KOOPJAMHATHOW MJIOCKOCTHU. JIMHEWHBIN U
SKCIMOHEHINAIBHBINA pocT. CI0XKHBIE TTPOIIEHTEI.

TJIAHUPYEMBIE TIPEJMETHBIE PE3YJIbTATHI OCBOEHMUS
TIPUMEPHOIPABOYEN ITPOI'PAMMBI KYPCA (I10 TOJIAM
OBYYEHMS)

OcBoeHue y4deOHOTO Kypca «Anrebpa» Ha ypOBHE OCHOBHOTO
obmiero  oOpasoBaHusi  JIOJDKHO — obOecrnedyWBaTh  JOCTHOKEHUE
CIIeIYFOIIUX TIPS AMETHBIX 00pa30BaTEIbHBIX PE3yJILTATOB:

7 kJacc

Yucna u eviuucnenus
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— BreinosiHsiTe, couerass yCTHbIE W NHCBMEHHBIE IPUEMBI,
apudmeTndeckne AefCTBUS C pallMOHAJIBLHBIMH YHCIIAMH.

— HaxoauTh 3HAYEHHs YHCIOBBIX BBIPAXKEHUI; IPUMEHSTH
pa3zHooOpa3HbIe CITOCOOBI U TPUEMBI BBIYUCICHUS 3HAUYCHUI TPOOHBIX
BBIPQXCHUM, COEpIKAIIMX OOBIKHOBEHHBIC U JIECSITUYHBIE APOOH.

— Ilepexoaute OT OmHOW (OPMBI 3amHUCH YHUCENT K JPYyrou
(mpeobpa3oBEIBaTh  ACCATHYHYIO  OpoOb B OOBIKHOBECHHYIO,
OOBIKHOBEHHYIO B JICCSITHYHYIO, B YaCTHOCTH B OCECKOHEUHYIO
JICCITUIHYIO ApOOB).

— CpaBHUBATh M yNOPSIOYMBATH PAllMOHAJIbHBIC YHCIA.

— OXpyriasaTh 4ucia.

— BHITTOTHATE IPUKUIKY U OIICHKY pe3yJIbTaTa BEIYUCIICHUM,
OLIEHKY 3HAQUYEHUU YUCIOBBIX BBIPAKEHUM. BBINOMHATE neiicTBUS CO
CTETNICHSIMHU C HAaTYpPaJIbHBIMU MOKAa3aTEIISIMU.

— IlpuMmeHATs TIpU3HAKH OSIUMOCTH, pa3jIoKCHHUE Ha
MHOXHUTCIINHATYPAITbHBIX YHCEII.

— PemraTe TpaKTHKO-OPUCHTHPOBAHHBIC 3a7aud, CBS3aHHBIC C

OTHOILLICHUEM BEJIIUYHH, IIPONOPLUUOHAIBHOCTBIO BEJIUYUH,
NpOLEHTAMU; HUHTEPIPETUPOBATh pPE3yibTaTbl pELICHUs 3aJad C
y4€TOM OrpaHUYECHUI, CBSI3aHHBIX co CBOMiCTBaMH

paccMaTpuBacMbIX 00BEKTOB.

Anzebpauueckue evipasicenus

—  Hcnons3oBaTth anredpanyvecKyro TEPMHHOJIOTHIO u
CHMBOJIMKY, TIpUMEHSITH €€ B TIpollecceé OCBOCHHUS Yyd4eOHOTO
Marepua’a.

—  HaxoauTes 3HadueHHUs OyKBEHHBIX BBIPAXKEHHUM MPU 3aTaHHBIX
3HAYCHUSIX TIEPEMEHHBIX.

—  BemoaHsaTe  npeoOpa3oBaHHUsS — LIEJIOTO  BBIpaXXEHUS B
MHOTOWIEH TIPUBEJICHUEM MOJOOHBIX CJIaraéMbIX, PpPacKpbITHEM
CKOOOK.

—  BpmonHATE yMHOXEHHE OJHOWIEHAa Ha MHOTOWIEH U
MHOTOWIEHAa Ha MHOTOYJICH, IMPUMEHSATh (POPMYJIIBI KBaJIpaTa CyMMBI
¥ KBajapaTa pa3HOCTH.

—  OcymiecTBAATh PaA3JIOKEHHUE MHOTOYICHOB HAa MHOXHTEIH C
TTOMOIIIBIO BEIHECEHHS 3a CKOOKHM OOIIEro MHOXKHTEJNS, TPYIITHPOBKHU
cllaraeMbIX, IPUMEHEHUsI (OPMYJT COKPAIIEHHOTO YMHOKECHHSI.

—  IIpumenars mnpeoOpa3oBaHUS MHOTOYICHOB JJIsI PEIICHHUS
pa3IuuYHBIX 3a4a4 U3 MaTeMaTHKH, CMEXHBIX MPEeIMETOB, U3
peanbHON NPaKTUKH.

— HUcnone3oBaTe  cBOIiCTBA  CTENEHEHM C  HaTypaJbHBIMU
IoKasaTeJisIMH JUIsl TpeoOpa30oBaHuUsl BRIPAXKCHUH.

YPaGHeHM}l U Hepasencmea
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—  Pemars snuHeliHble YypaBHEHUSI C OJHOW IEPEMEHHOH,
MpUMEHss] TpaBWia Iepexona OT HCXOAHOTO yYpaBHEHHSA K
paBHOCUIIBHOMY eMy. IIpoBepsTh, SBISIETCS W YHCIO KOPHEM
ypaBHEHHUS.

—  IlpumensTs rpaduyueckne METOIbI IIPH PEIICHUM JIMHEWHBIX
YpaBHEHHUI U UX CUCTEM.

—  Ilonbupare mpuMepbl map 4YHCEN, SIBISIIOLIIMXCS pEIIeHUEM
JIMHEHHOIr 0 ypaBHEHMUS C ABYMsI IEPEMEHHBIMU.

—  Crpouth B KOOPJAWHATHOHW INIOCKOCTH TpadHK JIMHEHHOTrO
ypaBHEHHUsI C JABYMsI NIEPEMEHHBIMHU; TOJbB3YsICh  TI'padHKOM,
MIPUBOJINUTH NIPUMEPHI PEIICHUS yPAaBHEHUS.

—  Pemars cuctembl IByX JIMHEHHBIX YpaBHEHHH C JIByMs
IIEPEMEHHBIMH, B TOM YHCJE I'papuIecKH.

— CocTaBisTh U pelIaTh JJUHEHHOE ypaBHEHUE WU CUCTEMY
JIMHEWHBIX YPAaBHEHUN MO YCIOBHIO 3aJla4l, HHTEPIIPETUPOBATH B
COOTBETCTBUHU C KOHTEKCTOM 3aJa4M MOJYYEHHBIH pe3yJbTaT.

Koopounamut u cpagpuxu. @ynkyuu
—  HzoOpaxats Ha KOOPAWHATHOU apsiMou TOYKHU,
COOTBETCTBYIOIIME 3aJaHHBIM  KOOpJAMHATaM, JIy4d, OTPE3KH,

HWHTCPBAJIbI; 3allMChIBATh YHUCJIOBBIC ITPOMCEIKYTKHU HaA aﬂre6paﬂquKOM
A3BIKC.

— Ormeyarh B KOOPJAMHATHOW IJIOCKOCTH TOYKH IO 3alaHHBIM
KOOpJMHATaM; CTpouTh Tpaduku JuHelHHbIX GyHKIHHA. CTpOHUThH
rpadux pyHKuHu Yy = | X |.

—  OnwuceIBaTh C MOMOIIBIO (PYHKIMHA H3BECTHBIE 3aBUCHMOCTH
MEXIy BEJIHYWHAMH: CKOpPOCTB, BpEMs, pPacCTOsAHHWE;, IIcHa,
KOJIMYECTBO, CTOUMOCTB;, IIPOM3BOJUTEIBHOCTD, BpeEMs, OOBEM
paboThI.

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

— I[Torumats TpaduyecKuii CITocOO MpEICTaBICHUS W aHAIN3a
nHOpPMAIINM; HW3BJIEKATh W HWHTEPIPETUPOBATH HWH(POPMAIIUIO U3
rpaMKOB peasbHBIX MMPOIECCOB U 3aBUCHUMOCTEH.

8 xmacc

Yucna u eviuucnenus

—  Hcnonp3oBaTh HayadbHBIE MIPEJCTABICHUS O MHOXKECTBE
JIEUCTBUTEIILHBIX YHCEN JJIsl CPAaBHEHUS, OKPYTJIEHUSI U BBIYUCICHUI;
n300pakaTh JEUCTBUTENBHBIE YHCIAa TOYKAMHU HAa KOOPIAMHATHON
OpsSIMOH.

—  IIpumenaTs noHATHE apuMETHUECKOTO KBAJIPAaTHOTO KOPHS,
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HaXOOWTh KBaJpaTHBIE KOPHH, HCIOJIB3Ys TPH HEOOXOTUMOCTH
KaJIbKYJISITOD; BBIITOJTHSITH npeoOpa3oBaHus BBIPDQXKCHUH,
coAep KaIux KBaJpaTHbIE KOPHHU, UCIIOJIB3Yys CBOHCTBA KOpHEH.

— Hcnonp30BaTh 3a0UCH OOJIBINIUX M MaJIbIX YHCEN C IIOMOILBLIO
JICCSITUYHBIX po0ei u crereHer uncma 10,

Anzebpauueckue evipajiceHus

—  IlpuMeHSTH TOHATHE CTENEHH C IEJIBIM I10Ka3aTeJeM,
BBITIOJIHITh NPEOOPa30BaHUS BBIPAKCHUN, COACPIKAIIUX CTEICHH C
LIEJIBIM MTOKa3aTeJIeM.

—  BBIIONHATH TOXIASCTBEHHBIC TPEOOPa30BaHMUsT PAI[HOHAIBHBIX
BBIPD@KCHUI Ha OCHOBE TMpaBUWJI JCHCTBHA HAJ MHOTOWICHAMH U
anreOpanvyecKuMH JIpoOsSIMH.

— PacknanpiBaTh KBagpaTHBIA TPEXUIJICH HA MHOXXUTEIIU.

— I[IpuMmensTh TIpeoOpa3oBaHMUsI BBIPAKECHUH IS PEIICHUS
pas3/iInNdHbIX 3aaa4 W3 MaTCMaTHUKH, CMCXKHBIX npeamMeToB, us
peajlbHOU IIPaKTUKU.

YPQGHeHIUl u Hepaeencmea

—  Pemare n1uHelHbIE, KBaApaTHbIE YPABHEHUS U
panUOHAaIBbHBIC YPAaBHCHUS, CBOMASIIUECS K HUM, CUCTEMBI IBYX
YPaBHEHUH C ABYMsl [IEPEMEHHBIMU.

—  IIpoBoauTh NpOCTEHUIINE UCCIECAOBAHUSI YPABHEHUN U
CHUCTEM ypaBHEHHM, B TOM YHCJI€ C IPUMEHECHHEM IrpaMIeCKUX
MpescTaBICHUN (yCTaHaBJINBAaTh, UMEET JIM YPaBHEHHUE WIHA
cUCTeMaypaBHEHUN pEIIeHUs, €CIIM UMEEeT, TO CKOJIBKO, U TIp.).

—  IlepexomuTs OT cioBecHOW GOPMYJIMPOBKH 3amadn K €&
anreOpanyeckoil MOAEIH C IIOMOIIBIO COCTABJICHHS YPAaBHEHHS WU
CHUCTEMBl ypaBHEHHUH, WHTEPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a41 MOJIyYSHHBIN pe3yJbTaT.

— I[TpuMeHsITh CBOMCTBA YHMCIOBBIX HEPABEHCTB JJIsI CPAaBHEHUS,
OLICHKH; peliaTh JIMHEHHbIE HEpaBEHCTBA C OJHOW NMEPEeMEHHOM M X
CHCTEMBI; J1aBaTh rpadHUYECKy0 WILTIOCTPALIMIO MHOYECTBA pelIeHU
HEpaBEeHCTBA, CUCTEMbl HEPABEHCTB.

Dynkyuu

— IToHuMaTh W HMCIIOJB30BATh (PYHKIHMOHAIbHBIC HOHSITHS H
SI3bIK ~ (TEPMHUHBI, CHMBOJIMYECKHE OOO3HA4YeHHUs); ONPEACIISTh
3HaYeHHE (PYHKIIMM 110 3HAYCHUIO apryMEHTa; OIpeJeIsiTh CBOMCTBA
¢pysxnu o e€ rpaduky.

— CtpouTs rpaduKu JIEMEHTApHBIX (QYyHKIIUNA BHIA
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k
y=-.y= x2 Wy=x3y= vVx ,y = | X |; OIMCBIBATH CBOWCTBA
9UCIOBOHN PyHKIIHH 110 €€ rpaduKy.

9 kacc

Yucna u eviuucnenus

—  CpaBHuUBaTH u YHOPSIAOYUBATH pannoHaIbHbIE u
UppanuoHalIbHbIC YHCIIA.

—  BemonaATe apudmMernueckne ASHCTBHUSA C PAlMOHAIBHBIMU
YHUCJIaMM, COYeTass YCTHbIE M IHUCbMEHHbIE IIPUEMBI, BBIIIOJHATH
BBIYHCIICHHS C UPPAIIUOHAILHBIMH YUCIaMU.

— Haxoaute 3HadeHUs CTEIEeHEH ¢ IOCJIBIMU IIOKA3aTCIsAMHU U
KOpHeﬁ; BBIYUCJIATH 3HAYCHHUA YUCIIOBBIX BBIpa)KeHHﬁ.

— OprFJ'IHTI) Z[eﬁCTBPITeJIbHLIe qucJia, BBIMOJIHATL MNPUKHUIAKY
pe3ylibTaTa BLIHHCHCHHﬁ, OLCHKY YHCIOBBIX Bpra)KeHPIﬁ.

YPQGHeHIUl u Hepaeencmea

—  Pemarp nuHelHBIE W KBaJpaTHBIC YpPaBHEHUs, ypaBHCHHS,
CBOJSIIIMECS K HUM, IPOCTEHIINE TPOOHO-PAITMOHAIBHBIC yPAaBHEHHUS.

—  Pemare cuctembl IByX JIMHEHHBIX YpaBHEHHUH C JAByMs
NEPEMEHHBIMM M CHCTEMBI JBYX YpPaBHEHHI, B KOTOPBIX OIHO
ypaBHEHHE HE SABJISICTCSA JUHCHHBIM.

— Pemate TexcToBEBIC 3aJa4du aJ'Il"e6paI/ILICCKI/IM crnocoboMm ¢
IIOMOIIIBIO COCTABJICHHUSA YPAaBHCHUS WU CUCTCEMBbI JIBYX ypaBHeHI/Iﬁ C
ABYMs IIEPEMCHHBIMMU.

— IIpoBoauTe mpocreiilmne ucciaenoBaHUsl YPAaBHEHUM U CUCTEM
ypaBHEHHI, B TOM YHCJE€ C TIPUMEHEHHEM TIpapHuIecKux
npencTaBiIeHuid (ycTaHaBIMBaTh, UMEET JU ypaBHEHHE HJIM CHUCTEeMa
YpaBHEHHI pElIeHUs, €CIIM UMEET, TO CKOJIBKO, U IP.).

— Pemats nuHEeHHBIC HCPaBCHCTBA, KBaJApaTHBIC HCPABCHCTBA,
1/1306pa>1<aTL peHICHUEC HEPABCHCTB Ha YHUCJIOBOM HpHMOfI, 3aImucChiBaTh
PEICHUEC C ITIOMOIIBIO CUMBOJIOB.

— Pemats CHUCTEMBI JIUHCEHHBIX HEPaBCHCTB, CHUCTCMBI
HEPABCHCTB, BKJIIOYAOIIHUEC KBaJAPaTHOC HEPABCHCTBO, H306pa)KaTI>
PEIICHUEC CHUCTEMblI HCPAaBCHCTB Ha YHUCIOBON HpﬂMOﬁ, 3aITuChIBATh
peuICeHUEC C IIOMOIIBIO CUMBOJIOB.

— Hcnonp3oBaTh HEpaBEHCTBA IPU PEILIEHUM Pa3JIUYHBIX
3aja4.
Dynkyuu
— Pacno3naBath (QyHKIUH H3y4YeHHBIX BHAOB. Iloka3pIBaTh
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CXCMaTHYECKH  pAacCIlOJIOKCHHE Ha  KOOPAWHATHOM  IIJIOCKOCTH
rpaukoB
. _ _ _k —ax2 + bx + ¢
dbyukmit Buma: y = kx, y = kx + b, y = y
3 .
Yy =X,y =+x,Y = |x|B 3aBUCUMOCTH OT 3Ha4YCHUH KO3PPUIHEHTOB;

ONHCHIBATH CBOMCTBA (PYHKITUH.
CTpouTh U M300pakaTh CXEMAaTHYECKH T'padMKU KBaJIPATHYHBIX
—  ¢yHKUU, ONMUCHIBaTh CBOMCTBA KBAJAPATHYHBIX (DYHKIMN IO
ux rpaduKam.
— Pacrio3naBare KBajpaTudHylo (QyHKUOHIO 10 (dopmylie,

MPUBOAUTE MPHUMEPHI KBaJAPATHUYHBIX (YHKOUH U3 peanbHOU
’)KU3HH, (PU3UKH, TEOMETPHH.

Apu([memuuecmm u ceomempuueckas npozcpeccuu

—  PacmnozHaBath apu@dMETHYECKYIO UM TI'€OMETPUYECKYIO
IPOTPECCUH NPH Pa3HBIX cnoco0ax 3aIaHusl.

—  BBINONHATE BBIYMCIICHUSI C MCIIOJb30BaHUEM (GopmMyJ1 N-TO
qjeHa apu(PMETHIECKON M I€OMETPHUUYECKONW MPOrpeccuii, CyMMBI
NEPBBIX N YJIEHOB.

— I/I306pa>1<aTb YIJICHBI ITOCICOAO0OBATCIBHOCTH TOYKaMMHM Ha
KOOpI[PIHaTHOfI ITIJIOCKOCTH.

— Pemiare 3a1auu, cBsI3aHHbBIE C YUCJIOBBIMU
MOCIEIOBATSIIFHOCTSIMHU, B TOM YHCJIIC 3aa9d U3 PeaabHOM XU3HH (C
HCMOJIb30BAHUEM KAJIBKYJISATOpPA, IU(PPOBBIX TEXHOJOTHIA).
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TEMATHUYECKOE TNIAHUPOBAHME YYEBHOI'O KYPCA (11O TOAAM OBYYEHMUS)

7 xnacc (ae menee 102 u)

Ha3zBanmue pa3gena
(TeMbl) (YMCJIO0 YACOB)

OcHoBHOe cojepikaHue

OcHOBHbIE BH/bI 1eSITEIbHOCTH oﬁyqamumxcﬂ

Yucaa n
BbIYHCJIEHHSA.
PannonanbHbIe
qucaa

(25 4

IMonsitue PaLMOHAIIBHOTO 4yHcIa.
Apudmetruueckne IEUCTBUSA c
panroHaJIbHBIMU YHCIIAMU.

CpaBHeHue, YHOPsIIOYNBaHHE

panMOHANBHBIX YHUCEIL.

CremneHs ¢ HaTypaJbHBIM ITOKa3aTeJIEM.
Pemrenre OCHOBHBIX 3aza4y Ha ApooOH,
MIPOIEHTHI U3 pealbHON MPaKTHKH.
ITpu3Hakm OEIUMOCTH, PA3I0KESHUS
Ha MHO>XUTEJIN HaTypPaJlbHbIX UHUCEI.

Peanbnsble 3aBucumoctu. Ilpsamas u
ob6paTHast TPOIIOPIHUOHATBEHOCTH

CucreMaTH3upoBaTh W 060oramarth 3HAHHA 00
OOBIKHOBEHHBIX M JECSITUYHBIX NPOOSX.

CpaBHHMBATH " YHOpsSiI0YUBaTh apoou,
npeoOpa3oBbIBast npu HEOOXOIUMOCTH
AECSATUYHBIC apoon B OOBIKHOBCHHBIE,

OOBIKHOBEHHBIC B JSCSTHYHBIC, B YaCTHOCTH B
OECKOHEUHYIO JSCSITHYHYIO IpPOOb.

IpumMeHATH pa3HOOOpa3Hble COCOObI U MPUEMBI
BbIYMCJIEeHUs] 3HAYEHUH JAPOOHBIX BbIPAKEHUId,
COJIep)KAIlINX OOBIKHOBEHHBIC U JICCSITUYHBIC
opoOu:  3aMEHATH IIPU  HEOOXOOUMOCTH
JECSTUIHYIO apoOb OOBIKHOBEHHOW |
OOBIKHOBEHHYIO  JECSITUMHOHM,  NPUBOJUTH
BBIpa)kKeHHE K (dopme, Hambosee ymoOHOU IJiIst
BBIUUCIICHUH, NpeoOpa3oBbIBaTh  APOOHBIE
BBID@KEHHUs] Ha yMHOXXEHHE U  JICJICHHE
NECSATUYHBIX NIpoOeil K NeHCTBUSIM C LEJIBIMHA
YHCIIAMU.

IIpuBOANTHL YHCIOBbIe W GYKBEHHBbIE NPUMEPBI
CTCIICHU C HaTypaJIbHbIM ImokKasaTeJieM,
OOBSICHSISI 3HAYeHHs] OCHOBAHUS CTEIEHH U
ImokKasarejs CTCIICHH, HaXOOUTh 3HAYCHUA
creneneit Buga a" (a — mo06oe palnHoHANLHOE
9HCIIO, N — HATypaJbHOE UHCIO).
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IToHuMATB CMBICI 3alTMCH OOJIBIIINX YHCEN C
HOMOIIBIO ASCATUYHBIX ApOOel U cTereHed yuciaa
10, npUMEHATHHUX B PEajJbHBIX CUTYyallUsX.

IIpuMeHATH MPU3HAKHU JEIIUMOCTH,
pa3jloKeHUsT Ha MHOMXHMTEIHW HaTypaJIbHBIX
qHCell.

Pemiate 3ajauym  Ha  4acTH, HPOLCHTHI,
OpONOPLUH, HA HAXOXKACHUE ApoOHW (IpoIeHTa)
OT BEJMYHWHBI W BEJIWYMHBI 10 e€ 1podm
(mpoueHTy), nOpodu  (TIpomeHTa), KOTOPBIA
COCTaBJISICT  OJHA  BEJIMYMHA  OT  JIPYTrOil.
IIpuBoauTH, pa3dupaTh, OEHUBATH Pa3INYHBIC
pelIeHUs], 3aIIUCH PEIICHHUI TEKCTOBBIX 3ajay.
PacnoznaBath ¥ OOBSICHATH, ONHpPasICh Ha
OolpeAesCHUs, MPSIMO IMPONOPLHHUOHAIBHBIE U
00paTHO  IIPOINOPIMOHAJIBHBIE  3aBHUCHUMOCTH
MEX/1y BEJIMYMHAMH; MPUBOANUTH MPUMeEPBI dTHX
3aBHCUMOCTEH W3 pealbHOro MHupa, U3 JAPYyTrHX
YYEeOHBIX MPEIMETOB.

PemiaTh NpakTHKO-OPUEHTUPOBAHHBIC 381441 Ha
IPOOH,IPOIICHTHI, IPAMYIO U OOpaTHYIO
MPONOPIHUOHAIBHOCTH, IIPOIOPIUHU

Anredpanyeckue
BBIPaKeHHS

(27 )

BykBennsie BBIPAXKCHUSI.
ITepemennsle. JlommycTUMBIEC 3HAYCHUS
rnepeMeHHbIX. DopMyIbl.
IIpeoOpazoBanHue OyKBEHHBIX
BBIP@XKEHHUH, PACKPBITHE CKOOOK H
IIPUBEJCHHE MTOJJOOHBIX ClIaraeMbIX.

OBJagers anreOpanvecKkoil TEPMHUHOJIOTHEH U
CHMBOJINKOW, HNPHMEHATbL €€ B Ipolecce
OCBOEGHUS y4eOHOr 0 MaTepHaa.

Haxoaurtsb 3HAYECHUS OyKBEHHBIX
BBIPXXEHUH MPU 3aJaHHBIX 3HAUCHUSIX OYKB;
BBIITOJIHATH BBIYHUCIICHUA I10 (I)opmynaM.
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CBolicTBa CTENEHU C HATyPAJIbHBIM
MMOKa3aTeJIeM.

Mmuorounensl. CiioxkeHue, BbIYUTAaHUE,
YMHOKEHHE MHOTOWIeHOB. DOopMmyIibl
COKpaIlIEHHOIO0 YMHOXeHMUsl. Pa3noxenue
MHOTI'OYJIEHOB HAa MHOXKHUTEIHU

BbINOJIHATH rnpeoOpa3zoBaHUs LIEJIOTO
BBIDQKCHHSI B  MHOTOYWICH MPHUBEIACHHUEM
MOJTOOHBIX CIIAraeMBbIX, PACKPBITHEM CKOOOK.

BbINOJIHATE  yMHOXEHHE  OJHOYIEHA Ha
MHOTOYWJIEH M MHOrO4YJieHa Ha MHOTOYJIEH,
NPpUMEHATh (OpMyJIBI KBaapata CyMMBI U
KBaJipaTa pa3HOCTH.

OcymecTBAsSITh PA3JIOKEHHE MHOTOWICHOB Ha
MHOXXHTEIN IIyTEM BBIHECEHHSI 3a CKOOKH
o0IIero MHOXHTENsA, MPUMEHEHUs (OpMYIIBI
pPa3sHOCTH KBaJpaToB, GOPMYJ COKPAIIEHHOrO
YMHO>KEHHUS.

IIpumensiTe mpeoOpazoBaHHE MHOTOYJICHOB
JUIsL  pelIeH’s]  pa3IMYHBIX  3aJad  u3
MaTeMaTHUKH, CMEXHBIX  IIPEAMETOB, W3
pealbHON HNPAaKTHUKU.

3HAKOMUTHLCHA C ncTopneifl pa3sBUTUA MaTCMaTUKH

YpaBHeHusi u
HepaBeHCTBa
(20 v)

YPaBHeHHe, IIpaBujia npeo6pasoBaHI/m

YpaBHEHWUS, PaBHOCHIBHOCTH
ypaBHEHUIA.

JIuneiinoe ypaBHEHHE c OJIHOU
HepeMEeHHOM, peuleHue JUHENHBIX

ypaBHeHUN. Penrenue 3agauc omMouis1o
YpPaBHEHUI.

JIuneliHoe ypaBHEHHE C ABYMS
IIepeMeHHBIMU U ero rpaduk.Crucrema
IBYX JIMHEWHBIX YPaBHEHUU C IBYyMsI
repeMeHHBIMH. Pemmenne cucrem

Pemiars JsMHENHOE ypaBHEHHE C  OJHOH
IIEPEMEHHOM, NIPUMeHssl NMpaBHJIa Iepexoja oT
HCXOJHOIO YPaBHEHHUsI K PaBHOCHUJIBHOMY €My
6osiee npocroro Buaa. IlpoBepsTh, ABIACTCSA JIU
KOHKPETHOE YHCJIO KOPHEM ypPaBHEHUS.
Iloa6upaThs npuMepbl Nap YUCel,
SABJIAOIINUXCA PCIHICHUEM JUHEUHOTO YpaBHEHUSA
¢ AByMs nepeMeHHbIMU. CTPOUTH B
KOOPJIMHATHON TIIIOCKOCTH rpaduK JUHEHHOTO
YpaBHEHUs C ABYMs NIEPEMECHHBIMU,
MOJIB3YSICh TpaUKOM, NPUBOANTHL MPHUMePbI
pelIeHus ypaBHEeHUSL.
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YpaBHEHHUU CITOCOGOM ITOJICTAHOBKH U
CIIOCOOOM CIIOKEHHUS

HaxoauTth pemieHue CUCTEMBI IBYX JHHEWHBIX
YpPaBHEHUI C AByMsI IEPEMEHHBIMH.

CocTaB/ATh U PEelIATh YPAaBHCHUE UIIU CUCTEMY
YPaBHEHHUI 10 YCIOBHUIO 3aJla4H,
HHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 33Ja4y MOJIy4YeHHBIH pe3ynbTaT

Koopaunarein
rpaguku.
®yukiun (24 4)

Koopaunara ToOukn Ha  IIPSIMOM.
YHucsioBble MPOMEKYTKH. Paccrosinue
MEXAY JIBYMsI TOYKaMH KOOPAUHATHOM
OpsIMOH.

IIpsaMmoyrospHass cucTeMa KOOpAWHAT
Ha T1utockoctu. Ilpumepsl rpadukos,
3aJlaHHbIX bopmymnamu. Yrenue
rpadUKOB peaJIbHBIX 3aBUCHUMOCTEH.

[Moustne ¢ynkuun. I'padux GyHKIHH.
CaoticTtBa GyHkuil. JInneitnas GyHKums.
[TocTpoenue rpaduka JIMHEWHOM
yskunn. I'paduk GyHKIHUM Y = |X |

HN3o00pakaTs Ha KOOPAMHATHONW  MPSMOM
TOYKH, COOTBETCTBYIOLIIUE 3aJaHHBIM
KOOpAWHATaM, Jy4H, OTPE3KH, HHTEPBabl;
3aMUCBHIBATh UX Ha alreOpandeckoM sI3bIKe

OTMeuaTh B KOOPAUHATHOMH MJIOCKOCTH TOYKH IO
3aJlaHHBIM KOOpJWHATaM; CTPOUTH TpaduKHu
HECJIOKHBIX 3aBHCHMOCTEH, 3aJJaHHBIX
bopmymamMu, B TOM dYHCIE C TIOMOIIBIO
nu(dPOBBIX JTaGOpaTOPHId.

IpuMeHATS, u3y4aTh npenmMyliecTBa,
HHTEePNpeTUPOBATH rpaduaecKkuit crioco6
MpEeJCTaBJICHUs M  aHaju3a pa3zHooOpa3HOM
JKM3HEHHOW MH(OpManuu.

OcBauBaTh TOHATHE (QYHKIUH, OBIAAEBATH
(pyHKIIMOHAIBLHON TEPMHUHOIOTHEH.
Pacno3HaBaTh jiMHEeHHY0 QyHKIHIO Y = KX +
b, onuceIBaTHL €€ CBOICTBA B 3aBUCUMOCTH OT
3HaueHui kosddurmenros K u b.

Crtpouts rpapuku JIMHEWHOW  (QyHKIHU,
pyHKIMN
y=Ix|
HUcnoab3oBaTh
IOCTPOCHHUSI

uudposbie  pecypchl IS
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rpaduKoB (PYHKIUIT ¥ U3yUEHHUs] UX CBOWMCTB.
IIpuBoauTs IIpUMEPBI JIMHEHHBIX
3aBUCHMOCTEH B peanbHBIX IIpolleccax U
SIBJICHUSIX

IloBTOpPEHME M
00o00umenue(6 1)

TToBTOpEHHE OCHOBHBIX MOHSATHH W
METOJIOB Kypca 7 Kilacca, 00oOIIeHne
3HAHUU

BpiOupaTb, NPHMEHATH OLIGHHBATH CIIOCOOBI
CpaBHEHUS YHCeJI, BEIYUCICHUH, TpeoOpa3oBaHui
BBIPAXKEHUN, PELIEHUs] ypaBHEHUM.

OcylecTBJSIT  CAMOKOHTPOJIb  BBITIOTHAEMBIX
JelcTBUi u CaMOIIPOBEPKY  pe3yibTara
BBIYUCIICHUH, TIpeoOpa3oBaHUil, ITOCTPOCHUI
Pemarnb 3aa4u U3  peaJbHOM  JKU3HH,
NMPUMEHAITh MaTeMaTHYeCKHe 3HAHUA s
pemeHus 3a1a9 U3 IPYTUX IPEIMETOB.

Pemiathb  TekcTOBBIE  3a/Ja4d, CPaBHHUBATD,
BbIOMPATh CIOCO0BI PEIICHUS 3a4a4H
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8 kmacc (ne menee 102 u)

Ha3zpanmue
pa3aena (TemMbl)
Kypca (4HCJI0 YaCOB)

OcHOBHOe coaep:kaHue

OcHoBHbBIEe BH/bI 1eATEIbHOCTH 00y4AOUINXCS

JlelicTBUTEIBHBIC YHCIIA.
CpaBHeHHE NSHCTBUTEIIBHBIX
qucesl. ApupMeTHICCKUH
KBaJIPpaTHBINKOPEHbD.
YpaBHeHUE BUJIa x? = a.
CaoiicTBa apupMETHISCKUX
KBaJIpaTHBIX KOpPHEH.
TIpeoOpa3zoBaHHE YHCIIOBBIX
BBIpAYKSHHUH, COZEPIKaIIINX
KBaJpaTHbIC KOPHU

Yuciaa " KBagpatHsblii KOpeHb U3 4ucIa.
BbIYHCJICHHS. ITousiTe 06 MppaMoOHAIBFHOM
KBaaparHnbie gucie. JlecaTuunbie

KOpPHHU TPUOIIVDKESHUST

(15 ) UPppPALMOHAIBHBIX YHCE]I.

DopMyIMpPOBATH ONpeJeleHue KBagpaTHOTO KOPHS U3
4HCIa, apUPMETHISCKOTO KBAaJAPATHOTO KOPHS.
IIpuMeHATH ONEpanuI0 U3BJICUYCHUS KBAJPAaTHOTI'O KOPHS
W3 YHUClIa, UCHOb3Ysl IPU HEOOXOAUMOCTH KAJIbKYJISATOP.
OuneHuBaTh KBaJpaTHbIE KOPHU LEJIBIMU YHCIAMU U
JECATUIHBIMHU IPOOSMH.

CpaBHMBATh W YHNOPSA/AOYHMBATH pAlHOHAIBHBICE U
UppallUOHAJIbHbIC YHCJA, 3alldCaHHble C IIOMOIILIO
KBaJpaTHBIX KOPHEM.

HMcenenoBaTh ypaBHEHHE X° = &, HAXOMUTh TOUHBIC U
npuOImKkEHHBIE KOpHU npu a > 0.

HccaenoBath cBOMCTBA KBaJpaTHBIX KOpPHEH, IPOBOIS
YHCIIOBBIC SKCIEPUMEHTHI c HCIIOJIb30BAHUEM
KaJIBKYJISITOpa (KOMIIBIOTEPA).

Jloka3pIBaTh CcBOiicTBa apU(pMETHUESCKUX KBaJAPATHBIX
KOpHEH; TpHUMEHSATh WX U1 Ipeodpa3oBaHUS
BBIPAXKEHUH.

BbInoHATH Npeodpa3oBaHus BBIPAKEHUM, coAeprKaliux
KBaJ[paTHbIE KOpPHHU. BrIpakaTb TNepeMeHHBIE U3
FeOMETPHYCSCKUX U pu3ndeckux GHopmy.

BplunMcjasTh  3HAYEHHMsl  BBIP@OKECHUM,  CcoAepiKallux
KBaJIpaTHbIC KOPHH, HCIIOJIb3Yys IIPHU HeO6X0)ll/lMOCTl/I
KaJbKYJISITOP.

Hcnmoap30BaTh B XOJ€ PEIISHUs 3a/1ad 3JIEMEHTapHbIe
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NpEACTaBJICHUS, CBSA3aHHbIE C  HOPUOIMOKEHHBIMHU
3HAYCHUSIMH BEJIMYHH.
3HAKOMUTBLCSI ¢ MCTOPHell pa3sBUTHS MaTeMaTHUKHU
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IIpooonoicenue

Yucaa n CreneHp ¢ LENIBIM DopMyIMPOBATH ONpe/ieseHle CTETICHU C IEIbIM
BbIYHCJICHHSI. MOKa3aTeJIEM. IIoKa3aTeJIeM.
Crenenp ¢ neabIM CrangaprHas 3alKCh YHCIIA. IpeacTaB/siTh 3anUCh OONBIINX U MaJBIX YHUCEI B
IoKa3saTtejem Pasmepbl 06bekToB craHaapTHOM Bujae. CpaBHUBaTh 4uCjia U BEJIUYUHBIL,
(7 ) OKpY>Kalowero mupa (ot 3alMcaHHbIe ¢ HUCIojb3oBanneM creneHu 10.
SJIEMEHTapPHBIX
YaCTHII O KOCMIYECKHX HMcnonp3oBaTh 3alMCh YHCEN B CTAaHAAPTHOM BUIE IS
06'[,@[(”[03)’ IJIMTEIIBHOCTH BBIPAXXCHUS pasMEpoOB OG’LCKTOB, JIIUTEIIBbHOCTH IIPOLIECCOB B
MIPOIIECCOB B OKpPY>KAaIOIIEeM MUpE.
OKPY’Karomem Mupe. ®opMyJIMPOBATh, 3alIHCHIBATL B CUMBOJIMYECKOil dopme u
CBoficTBa CTCNCHH € LETbIM WUIIOCTPUPOBATHL NPUMEPAMH CBONCTBA CTENICHU
MoKa3aTeneM
C LEJIBIM NOKa3aTelIeM.
IIpuMeHATH cBOMCTBa CTEIEHU i1 IIpeoOpa3oBaHUs
BBIPAXKCHUH, COAEPIKAIINX CTEIICHH C LIEJIBIM IT0Ka3aTeIIeM.
BpINOJHATH JeficTBHSI C YNCIIaMH, 3aIITUCAHHBIMU B
cTaHJapTHOM BHAEC (YMHOXXEHHE, IeJICHHE, BO3BEICHHE
B CTCIICHbB)
AJjredpanyeckue KpanpaTHsiii TpéxiieH. Pacno3HaBaTh KBaJapaTHBIM TPEXUWIEH, YyCTaHABINUBATH
BBIPAKEHHUS. Pa3znoxenne xBaipaTHoro BO3MOX>XHOCTB €r'O Pa3jIO’KEHHUsI HaA MHOXKHUTEIIH.
Ksajgparubrit TpexHIcHaHa MHOXHTCIN PackiaaapiBaTh Ha MHOXKMTEJIM KBaJpaTHBIN TPEXUIEHC
TPEXUIIeH HEOTPUIIATENbHBIM TUCKPUMHUHAHTOM
Gw
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Auredpandeckue Anrebpanueckas IpoOb. 3anuceiBaTh anrebOpanmyeckue BeIpakeHUs. HaxoauTsb
BBIPaKeHHSI. Jomyctumsie 3HAYEHUs 0o0JIacTh  ONpEeNesCHHUs  PallMOHAIBHOTO  BBIPAYKCHHUSI.
Anredpanueckas MepPEeMEHHBIX, BXOJSAIINX B BBINOJHATL  YHCIIOBBIE IIOACTAHOBKH W BBIYHCJIATH|
podL anrebpanyeckue BBIPAKCHHUSI. 3HayeHWe apoOM, B TOM  4YHUCIE C  IOMOIIBIO
(159) OcHoBHOe CBOWCTBO | kanbKynsTopa. @opMyJHpOBaTHL OCHOBHOE CBOMCTBO
anredpan4ecKoi ApooH. anrebpandeckodl  ApoO6M W NPHUMEHSITb  €ro  JJis]
Coxparnenne 1po6eii. npeobpaszoBaHusa poOeil. BpimoaHATHL jAelicTBUA ¢
Cnoxenmue, BRITUTAHHC, anreOpandeckuMu aApoosimu. [IpuMeHsATh TpeoOpa3oBaHMus]
YMHOCHHC " ACJICHAE BBIp@KCHHH JUIs1 pelIeHns13a1ad. BpIpakaTh nmepeMeHHbIe]
alredpaneckux ILpO6ezI. u3 hopmyn (bm3nueckux, reOMEeTPUUYECKUX,
IIpeobpasoBanue  BhIpaXCHUI, OITMCBHIBAIOIINX OBITOBBIC CHUTYAINH)
coaepKamux  anreOpandeckue
npobu
YpaBHenus KBanpartHnoe ypaBHEHHE. Pacno3naBaTh KBaJpaTHBIC ypaBHEHUSI.
W HepaBeHCTBA. Henonnoe KBaJIpaTHOE 3anuceiBaTh (opMysy KOpHEl KBaJpaTHOrO ypaBHEHUS,
KBagpaTHble ypaBHeHue. dopmyna KopHel peliaTh KBaJpaTHble YpPaBHEHUs] — TIOJHBIE U
YPaBHEHUs KBaJ[paTHOT'O YpaBHEHHUSI. HETIOJIHBIE.
(15 ) Teopema Buera. IIpopoauTe mpocreiiline MCCAEAOBAHMSA  KBaIpaTHBIX
Pemenue YpaBHEHHUI, YpaBHEHUH.
CBOJSIIIIUXCST K KBaJpaTHBIM. Pemath ypaBHeHHSs, CBOJSIIMECS K KBaJpaTHBIM, C
IIpocreiimue IpoOHO- IIOMOIIBIO TTPe0oOpa3oBaHMil U 3aMEHON NEepPEeMEeHHOM.
palnuoHalbHbIE YPABHEHMUS. Ha6aronaTh U aHAJN3HMPOBATH CBS3b MEXIYy KOPHSIMH U
PelieHne TEKCTOBBLIX 3adad  C K03 PUIMEHTaMH KBaJIpaTHOI'O YpaBHEHUSI.
HOMOHIBIOu KBaApaTHBIX dopmyaupoBaTh Teopemy Buera, a Takxke 06paTHy}0
YpaBHEHUH TCOPEMY, IPUMECHSITL 3TH TCOPEMbI JJIsd PCIICHUS 3aJad4.

PemiaTh TEKCTOBBIE 3aJa4YU aJreOpandecKuM CIIoCOOOM:
[EPEeXOJIUTh OT CJIOBECHON (POPMYITHPOBKH YCIOBUSI
3a/1a4M K alreOpandecKoil MOJENIH IMyTEM COCTaBJICHHS
ypaBHEHHUSI, peuarb COCTaBJIEHHOE ypaBHEHHE,
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HHTEPIPETUPOBATH Pe3yIbTaT.
3HAKOMUTBCS ¢ HCTOPMEl pa3BUTHS aIreOphl

YpaBHenust

W HepaBeHCTBA.
Cucrembl ypaBHEHHIA
(13 )

JluHeliHOEe ypaBHEHHE C JABYMs
HepeMEeHHbIMH, ero rpaduk,
MPUMEPHI PELICHUs] YPaBHEHUH B
HEeNbIX YHCIaX.

Pemenue cucTeM ABYX
JIMHEUHBIX ypaBHEHUHU C IOByMs
IIEPEMEHHBIMH. ITpumepsr
pelLIeHUsT CHUCTEM HEJIHUHEHHBIX
ypaBHEHUN c IBYMsI
IIEPEMEHHBIMU.

I'paduueckass HHTEpHpeTAILIUS
YpaBHEHUS c BYMsI
IIEPEMEHHBIMU u cucTeMm
ypaBHEHUN c BYMsI
IePEMEHHBIMU.

Pemenne TekCTOBBIX 3ajad c

IIOMOIIbIO CUCTEM ypaBHEHUH

PacnosnaBarh  juHElHBIC
IEPEMEHHBIMU.

CTpouTth rpaduKH JIMHEHHBIX YPaBHEHHI, B TOM YHCIIE
HCI0JIb3Ys UG POBBIE pecypcehl.

PaznuuaTh napajuieabHbIE U IIE€pPEeCEKarolHecs: MpsiMble
110 UX ypaBHEHUSIM.

Pemiatre cucteMmsbl AByX JMHEHHBIX YpaBHEHUI ¢ IABYyMs
IIEPEMEHHBIMH MMOJCTAHOBKOM U CIO0KEHUEM.

Pemrars npocrednine cuUCTEMbl, B KOTOPBIX OJHO U3
YpaBHEHUN He sBIJISIETCS! JIMHECHHBIM.

IIpuBoauTs rpaguuecKyl0 HHTEPHPETALMI0O pELICHUS
YPaBHEHUSI C IBYMsI IIEPEMEHHBIMU U CUCTEM ypaBHEHUM
C IByMsl IIEPEMEHHBIMHU.

PemaThs TeKcTOBBIE 3aa4H areOpandecKuM CIIocCOO0M

YpaBHEHHUSI C  JABYMs

YpaBHeHust
W HEpaBeHCTBA.
Hepagenctsa (12

)

YucaoBble HEpABEHCTBA U UX
CBOMCTBA.

HepasencTBo c OJTHOM
epEeMEeHHOM. JIunetlinbie
HEpaBEeHCTBA c OJTHOM
MEpEeMEHHON W WX peIICHUE.

CucTeMbl JIMHEWHBIX HEPABCHCTB
C OJHOM TIEpEeMEeHHOW H UuX
peuienue.

H306pakeHne perieHust
JIMHEHHOTO HEPAaBEHCTBA U UX

PopmyaupoBarb CBOICTBaA
WITIOCTPUPOBATH WX  HA
JO0KAa3bIBATh AJIreOpanvecKy.

“pl/lMeHﬂTL cBOlicTBA HEPaABCHCTB B XO/I€ pCIICHUS 3a1a4.

YUCIIOBBIX ~ HEPABEHCTB,
KOOpPJIMHATHOM  TIPSIMOM,

PemiaTh JMHENHHbIE HEpPAaBEHCTBA C OJHOW NEpPEMEHHOM,
n300pakaTh peIIeHHe HEpaBeHCTBA HA  YHCIIOBOH
NPsIMOM.

PemaTrh cucTeMbl JIMHEHHBIX HEPaBEHCTB, H300pa)kaTh
pelleHue CUCTEMbl HEPAaBEHCTB Ha YMCJIOBOH IpsIMOU
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CHCTEM Ha YHUCIIOBOU MPSIMON

DYyHKIMHU. Ilonsatne ¢yskuun. O6macte | Hcenosb3oBarh GQyHKIMOHAIBHYIO TEPMUHOJJIOTMIO U
OcHoBHBIE OoTpeieJIEHUsI U MHOYKECTBO CHMBOJIMKY.
MOHSATHS 3Ha4YeHui QyHKIHH. CIocoObI BeruncasiTe 3HaYeHUs1 QYHKIIUN, 3aJaHHBIX (GOPMYIJIaMHU
(5 u) 3amanust QYHKIIUN. . (mpu  HEOOXOAMMOCTH  HCIIOJIB30BAaTh  KaJIBKYJISITODP);
I'papux Pynkuun. CpoHcTBa | cocTaBiasTh TA0AMUBI 3HAYEHHH (QyHKIUH.
GYHKIIHMH, UX OTOOpakeHHe Ha CrTpouTtsh 1o Toukam rpapuku QyHKIuH.
rpaduke OnmuceiBath  cBoiicTBa  (QyHKIMM HaAa  OCHOBe €&
rpauuecKoro IMpeJ/iCTaBJICHUS.
Hcnonb3oBaTh QyHKIINOHATBHYIO TEPMUHOJIOTHIO U
CHMBOJIMKY.
HccaenoBath npumepsl rpa@uKoB, OTPAXKAIOIINX pPeaIbHEIC
nporecchl U siBaeHusA. [IpuBOAUTE NMpHMepHI MPOIECCOB
W SIBJICHUH C 3aJlaHHBIMU CBOWCTBaMHU.
Hcenonb30BaTh KOMNBIOTEPHBIE MPOrPAMMBI IS TTO-
cTpoeHus rpadukoB GyHKIUH M U3YUYSHHsSI UX CBONCTB
DyHKIHMH. YreHne u mocTpoeHue rpaduKkoB HaxoauTs ¢ moMombio rpaduka QyHKINH 3HAaUSHUE OJT-
YuciaoBble ¢ynkmuii. [Tpumeps! rpadukoB HOI M3 pacCMaTPHUBAEMBIX BEJIMYMH IO 3HAUYECHUIO JIPY-
dynkunn GyHKIOUI, OTparkaroIux TOM. 3
© 1) peabHBIE MPOIECCHI. B HecnoxHBIX cilydasix BbIpazkaTh (hopmyJioii

DyYHKIUH, OIMHUCHIBAIOIINEC
OpsIMYIO B OOpaTHYIO
MPOTOPIIMOHATBHBIC
3aBUCHUMOCTH, UX IpadUKH.
T'umiepOomna.

3aBUCUMOCTDb MEXKY BCJINMYNHAMU.
OnuceiBaTh XapakTep HU3MCHCHUA O,Z[HOﬁ BCJIIMYHWHBI B

3aBHCUMOCTH OT HU3MEHEHUs APYTOH.
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IIpooonoicenue

Ha3Banmue
pas3jaena (TemMbl)
Kypca (4HCJI0 YaCOB)

OcHoBHOe cojieprkaHue

OcHOBHbBIE BH/IbI 1€ATE€IbLHOCTH oﬁyqamumxcn

I'papux ¢yHKmmm y = X

DyHKIUU Y = X2, y = X,

y = \/;, y = |x|; rpaduueckoe
pelienue ypaBHEHHM M CHCTEM
YpaBHEHUM

PacnosnaBarn BU/IbI H3y4aeMbIX pyHKIHIT.
IToka3sbiBaTH cXeMaTH4eCKU MOJIOKECHUE Ha
KoognnHaTHgﬁ IUTIOCKOCTH TpadukoB (yHKIHH Buma: Yy
= X ,\/V: X2,

y= X, y=Ix|

Hcnonbv3oBats (GyHKUMOHATBbHO-TPaUYECKUe
NpeACTABJICHUS I PELICHUS U UCCIICIOBAHUs YPaBHEHUH
HCHUCTEM ypaBHEHUIL.

IIpumensaTe uudpoBble pecypcbl UL  OCTPOCHUS
rpauKoB QyHKIHI

IloBTOpPEHME M
00o6uenue (6
)

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

Bbi0upaTh, NPpUMEHSITh, OLEHHUBATH CHOCOOBLI CPaBHEHHS
9HCeJl, BBIUACICHHUH, NPeoOpa3oBaHUN  BBIPAKCHUH,
peleHus: ypaBHEHUI.

OcymecTBIATh CAMOKOHTPOJIb BBINOIHICMBIX NEHCTBUN U
CaMOIIPOBEPKY pe3ynbTaTa BBIYHCIICHUH,
npeoOpa3zoBaHU, MOCTPOCHHUIA.

Pemate 3amaum M3 peanbHOW KU3HM, TPHMEHSTH
MaTeMaTUUeCKHe 3HAHUSA Ul PeIIeHUs 3alad U3 JPyTHX
MIPEIMETOB.

PemiaTh TeKCTOBbIe 3aJayM, CpaBHUBaTb, BbLIOMpaTh
CIOCO0BbI PEIICHUs 3a1a4u
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9 knacc (ue menee 102 u)

Ha3panue
pasaeiia (TemMbl)
Kypca (4ucJiio

OcHoOBHOE coaepxKkaHue

OcHOBHbBIE BH/IbI 1€ATE€ILHOCTH oﬁyqamumxcn

4acoB)
Yuciaa u PammonanesHbIe uncia, Pa3BuBaTh npeacTaBJIeHHs O YUCIAX: OT MHOXKECTBa
BBIYHCJIECHHS. UppalMOHAJIbHBIE YHCIIA, HATypaJIbHBIX YHUCEN IO MHOXKECTBA JICUCTBUTCIILHBIX
JeiicTBUTEILHBIE KOHCYHBIC U quCcell.
gueaa OCCKOHCUYHBIC NECSATUYHBIC APOOH. O3HAKOMHUTBCS C BO3MOKHOCTBIO MPEACTABICHUS

9u

MHOXeCTBO JIeHCTBUTEIIHLHBIX
qHCcell; JeHCTBUTCEIILHBIC

qHciia KaK OSCKOHEYHBIC IECATUYHBIC
npo6u. B3zanMHO OIHO3HAYHOE
COOTBETCTBHE MEXKIY MHOKECTBO
JIeHCTBUTEIIBHBIX YHCEI U
MHO>KECTBOM TOYEK KOOPAUHATHOM
TIPSIMOM.

CpaBHeHHE JEeHCTBUTEIIBHBIX YHCE,
apudMeTHUIESCKUEC JICHCTBUH C
JIeHiCTBUTENIFHBIMI YHCIIAMH.
ITpubnmxénHOEe 3HAYCHUE
BEJIMYHUHBI, TOYHOCTh
OPUOIIVOKESHHUSI.

Oxpyrinenne uncen. [Ipukngka n
OIIEHKA PE3yJIbTaTOB BEIUUCIICHUH

NEUCTBUTEIBHOIO YKCIAa KaK OECKOHCYHOM
JCCSTUIHOU TPOOH, MPUMEHATH JICCITUIHBIC

MPUOIKEHUS PAllMOHAIIBHBIX U UPPAIMOHATIBHBIX

YHUCEeII.

HN3o06paskaTh IeWCTBUTEIBHBIC YHUCIIA TOUKAMU
KOOPAWHATHOU INpPsIMOM.

3anuceIBaTh, CPABHUBATH U YIOPSAI0YHBATH
NEHCTBUTECIBLHBIEC YHCIIA.

BBINOJHATH, coueTasi yCTHbIE U MUCbMEHHBIE
npuémsl, apudpmeTnyeckne AelicTBUA C
paMOHAIBHBIMHU YHCJIAMU; HAXO0AUTh 3HAUYCHUS
CTEIeHeH C LeJIbIMU TT0Ka3aTeIsIMU U KOPHEH;
BBIYHCJSATHh 3HAUCHHUS YUCIOBBIX BBIPA’KCHUIA.
IMonyuuTs npejacTaBjieHue O 3HAYUMOCTH
JEUCTBUTEIBbHBIX YUCE B MPAKTUUECKOUN
IEATENIBLHOCTH YEIIOBEKA.

AHATU3UPOBATH M /IeJ1aTh BBIBOJABI O TOYHOCTH
MPUOIM>KEHUST NEHCTBUTEIILHOTO YHCIIa TP
pelmenun 3agad.

OKpyrJasiTh JSUCTBUTEIbHBIE YHUCIIA, BBINOJHSITH
NPUKHAKY pe3yJibTaTa BBIYUCICHUI, OLEHKY
3HAYEHUM YHCJIOBBIX BBIPA’KEHUM.
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3HAKOMUTBLCH C ncropneﬁ Ppa3sBUTHA MAaTCMAaTHUKH

YpaBHeHus Jluneiitnoe ypaBHenue. Penienue OcBanBaTh, 3alIOMHHATL M NPHMEHSITh Trpaduyeckue
U HepaBeHCTBA. YPaBHEHHUH, CBOAAIIUXCS K MeTO/AbI TIPH PEIICHUH YypPaBHEHUN, HEPABEHCTB U UX
YpaBHenust JIMHEHHBIM. CHCTEM.
¢ OIHOI KBanpaTtHoe ypaBHeHue. Pemenune Pacno3HaBaTh 11e71bIe U IPOOHBIC YPABHEHHUSI.
nepeMeHHOi ypaBHEHUIl, CBOASLINUXCA K PemaTp JinHeliHbIe 1 KBAIpaTHbIC YPAaBHEHHH,
(14 «) KBaJpaTHBIM. BUKBanpaTHBIC YpaBHEHUSI, CBOSIIIIMIECST K HUM, IIPOCTEHIIINE
ypaBHEHUSI. ApoOHO-panoHaIbHBIC YPAaBHESHHUSI.
IIpumeps! perieHUs1 ypaBHEHUH IIpennarare BO3MOXKHBIC CLIOCOOBI PEIICHUS
TpEeTheN U 4eTBEPTOU CcTETIEHEN TEKCTOBBIX
pa3IoKeHNeM Ha MHO>KHUTEIH. 3a7ad, 00Cy’KIaTh UX M pellaTh TEKCTOBBIC 3a/1a4n
Pemenue ApOOHO- pasHBIMU criocobaMu.
panroHaIbHBIX yPaBHEHUIA. 3HAKOMUTLCSI ¢ MCTOPHeEll Pa3sBUTHS MaTeMaTHUKH
Pemenune TekcToBBIX 3a0a4
anreOpandeCcKuM METOJIOM
YpaBHeHHSs JlmHeitHOe ypaBHEHHE C IBYMS OcBauBaTh W TPUMEHSITh TPUEMBI  PEIICHUS

M HepaBeHCTBA.
CucreMbl ypaBHeHHIi

(14 g)

MEepPEeMEeHHBIMU U ero rpaduk.
Cucrema ABYX JIMHEHHBIX
YpPaBHEHUI ¢ ABYMsI EPEMEHHBIMH
u e€ pemieHue. Perienue cucrem
JABYX YpaBHEHHI, OJHO U3
KOTOPBIX JIMHEHHOE, a Ipyroe —
BTOPOI CTETEeHHU.

I'paduueckass wuHTEpHpeTaIys
CHUCTCMBbI ypaBHeHI/lﬁ C ABYMsI

NEPEMEHHBIMHU

CHCTEMBbI JBYX JIMHCHHBIX YpaBHCHHU C JAByMs
MEPEeMEHHBIMH W CHCTEMbI JBYX YpaBHCHHUU, B
KOTOPBIX OJHO YPaBHCHHE HE SIBJISICTCS JIMHCHHBIM.
Hcnoab3oBaTh (pyHKIIHOHATBHO-TpadUIESCKHU
OPEJCTABICHUST [UUIsI PelIeHusl W HCCIeI0BaHUsI
YpaBHEHUM U CHCTEM.

AHAJU3HPOBATL  TEeKCThl  3a4a4, pemiaTh  HUX
anreOpandecKum crocooom: nepexoauTh oT
cloBecHOH (OPMYyNIHPOBKH yCJIOBUS 3adaud K
anre6panyeckoit moAenu MmyTEM  COCTaBJIECHUS
CHCTEMBI YPaBHCHUI; pelIaTh COCTaB
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PerieHre TEKCTOBBIX 3a/1a4
anrebpandecKuM CIIoCOO0M

JICHHYIO CUCTEMY YPaBHCHUI; HHTEPIPEeTHPOBAThH
pe3ynbTar.
3HAKOMUTBLCS € MCTOPHEH pa3BUTHUSA MaTEMaTUKU

YpaBHeHust
U HepaBeHCTBA.
HepagencrBa (16

1)

HuncioBble HEpaBEHCTBA U HUX
CBOMCTBA.

JInHeliHbIe HEPABEHCTBA C OJHOM
NEePEMEHHON U UX pELISHUE.
CucTeMbl TUHEHHBIX HEPaBEHCTB
C OJIHOW MNepeMeHHONW Hu Hux
peurenHue.

KBanpaTtHbsle HepaBeHCTBA U UX
pelieHue.

I'paduueckas UHTEepHIpeTanus
HEpaBEHCTB u cucTeM
HEpaBEHCTB c IBYMSI
EepEMEHHBIMU

Yurarth, 3allUCHIBATH, IOHUMATH, HHTEPIPETHPOBATH
HEPaBEHCTBA; UCIO0JIb30BaTh CUMBOJIUKY U TEPMUHOJIOTHIO.
BpINOHATHL TpeoOpa3oBaHus HEPABEHCTB, HCMO0/1b30BATH
JuIst IpeoOpa30BaHUs CBOMCTBA UHCIIOBBIX HEPABEHCTB.
Pacno3naBaTh JUHENHBIE U KBaJIpaTHbIE HEPABEHCTBA.
Pemare juHEliHbIC HEpaBEHCTBA, CUCTEMbI JIMHEHHBIX
HEPaBEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOUAIOIIUX
KBaJpaTHOE HEPaBCHCTBO, U pellaTh UX; 00CYy:KAaATH
MOJIy4YECHHBIC PELICHUS.

HN306paskaTh pCLICHUE HEPABEHCTBA U CHCTEMBI
HEpaBEHCTB Ha YHCIOBOH MPsIMOW, 3amuchIBATh
pelIeHrEe C TOMOIIBIO CUMBOJIOB.

Pewiathp KBaJIpaTHbIC HEPaBCHCTBA, HCIIOJIB3Y I

rpadudecKre MpeICTaBICHMUS.

OcBauBaTh M NPUMEHATH HEPABEHCTBA IIPU PEIICHUU
pa3au4HBIX  3amad4, B TOM  YHCJIE  IPaKTUKO-
OPHUEHTHPOBAHHBIX
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®yukuun (16
)

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

y=ady= '*/;,y=|x|

Pacno3naBath BH/IBI HU3y9IaeMbIX GbyHKITHIA;
HJLUTIOCTPUPOBATH CXeMaTHYeCKH, O00BSICHATH
pacroioKeHne Ha KOOPAHMHATHON IUIOCKOCTH TI'padrKOB
dbyskuuii Buga:y = kx, y = kx + b, y :g y = ax?, y
= ax3' X
Y =VX, ¥ = [x| B 3aBHCHMOCTH OT 3HAYCHHIi
K03(UIIMEHTOB; OMUCHIBAaTh UX CBOMCTBA.
Pacmo3HaBaTh KBaJIpaTUIHYO QYHKIHIO 110 hopMyIie.
IpuBOAUTH MPUMEPHI KBAIPATHIHBIX 3aBUCUMOCTEN U3
peanbHOU KU3HU, PU3UKU, TEOMETPHH.

BeisiBasasTh U 0000maTe 0COOCHHOCTH Tpaduxa
KBaJpaTH4IHOM pyHKIuM Yy = ax®> + bx + c.

Ctpouts ©u  H300pazkaTh  cXeMaTH4ecKH TpaduKu
KBaJpaTU4YHBIX QYHKLIHI, 3aJaHHBIX popMyIaMu BUAA Y =
axty = ax® +qy = ax + p?y =ax + bx + c.
AHAJIN3NPOBATH U MPUMEHATH CBOIICTBA U3YUYCHHBIX
(yHKIMH JUIsT UX TTOCTPOCHMS], B TOM YHCJIE C TTOMOIIBIO
HU(DPOBBIX PECYPCOB
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IIpooonscenue

YucaoBble
MOCJIeI0BATEIHLHOCT
u (15 u)

IlousTue YUCJIOBOM

II0CIACaI0BATCIIbHOCTH.

3amaHue  TOCIEI0BaTEIbHOCTH
pexyppeHTHOH  ¢dopmysIod U
popmyIoit N-ro uieHa.
Apudmerudeckas u
reoMerpuydecKas MPOTPECCHUH.
Dopmybl n-ro 4jeHa
apupmMeTHIeCKOH "
reoMeTpHUUYECKOM porpeccui,
CYMMBI IIE€PBBIX N UJICHOB.
M3o0paxenue YJICHOB
apudmeTHnIecKon u
reoMeTpHUUYECKOM nporpeccui
TOYKaMM  Ha  KOOPJMHATHOM
IUIOCKOCTH.

JInHelHbIN u

9KCHOHEHIIUAIBHBIN POCT.
CII0’KHBIE TIPOIIEHTHI

OcBauBath " NMPUMEHATHb HWHJCKCHBIC 0603Ha‘IeHI/I$I,
CTPOUTHL peveBbl€e BbICKA3bIBAHUSI C HCIIOJIB30BAHUEM

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

IOCTICIOBATEIFHOCTH WJIM PEKYppPEeHTHYI0 (opMylly H

BBIYHCJIASTh WICHBl I10CJIEN0BATEILHOCTEH, 3aJaHHBIX
5TUMH (POpPMYIIaMHU.

YcranaBiauBaTth 3aKOHOMEPHOCTH B MTOCTPOCHUH
[OCIIEIOBATEILHOCTH, eciu BBIITMCAHBI IepBbIC

HECKOJIBKO €€ YJICHOB.

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

PemaThb 3a1a4y ¢ HCHosib3oBaHHEM (OPMYIT N-TO YieHa
apupMeTHIeCKOH W TEOMETPHYECKOM MpOrpeccui,
CYMMBI TIEPBBIX N YICHOB.

HN300pakaTh 4JjIeHbl MOCJEIOBATEILHOCTH TOYKaMH Ha
KOOPJIMHATHOM MJIIOCKOCTH.

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

apudmMeTHuecKkoi  IPOrpeccHd, B TI€OMETPUYECKOM
IIPOI'PECCUH; n300pakaTh COOTBETCTBYIOIIHE
3aBUCHMOCTH Ipad)UueCcKH.

Pemath 3a/a4m, CBsI3aHHBIC c YHUCIIOBBIMHA
[IOCJICIOBATEJIBHOCTAMH, B TOM 4YHCJE 3aJadd U3
pealbHOW  KH3HM C  HCIOJB30BaHUEM  LHUGPOBBIX
TEXHOJIOTUH  (PIIEKTPOHHBIX  TaONHIl, TrpaduIecKkoro

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

3HAKOMUTBHCSI ¢ MCTOPHEil Pa3BUTHS MaTEMaTHKH

IloBTOpEHME,
000011IeHHE,
CHCTEeMATU3AL M
3HaHMii’

(18 u)

Yucna ¥ BBIYHCIEHUST (3aIUChH,
CpaBHCHUE, nercTBus c
JeHCTBUTEIbHBIMU quCcIaMH,
4ycioBasl MpsiMasl; IPOLEHTHI,

OTHOUICHUSI, HPOTIOPIINH;
OKpYTJICHHE, OpUOIIOKEeHHE,
OIICHKA; PEIICHHEe TEKCTOBBIX
3az1a4 apudMeTHIECKUM
cnocobom)

OnepupoBaTh NMOHSITHSIMH. MHOXECTBO, ITOJMHOXECTBO,
ornepamnuu Hal MHOKECTBAMH; HMCNO0JIb30BATh
rpadudecKkoe IMpeaCcTaBICHUE MHOMECTB JUISI OIHCaHMUS
peaIbHBIX MPOIECCOB U SIBICHHH, IPU PEIISHUN 3a7a4 U3
APYTUX y4eOHBIX MPEIMETOB.

AKTYyaJU3UPOBATH TEPMHHOJIOTHIO H OCHOBHBIE JIeiicTBUS,
CBSI3aHHbIC € YHMCJIAMHU. HATypaJIbHOE YHUCJIO, IIPOCTOC U
COCTaBHOE 4YHCHa, JEIMMOCTh HATypaJdbHBIX YHCEN,
NpPU3HAKH JEIUMOCTH, IeJI0€ YHCIO, MOAYJb 4YHCIa,
OOBIKHOBEHHAsT W JeCSITUYHAas JIpoOH, CTAaHIAPTHBIA BHJ
4yucia, apupMeTHnyecKuii KBaJpaTHBIH KOPEHb.

BbInoyiHATL JelicTBHS, CPABHMBATH M YNOPSA0YHUBATH
4qucia, NPeACTaBlIsITh 4YHUCIAa Ha KOOPAWMHATHOM MPSIMOM,
OKPYIUISITh YHCJA; BBIMOJHATL NPHKUAKY M OIEHKY
pe3yibTaTa BbIYUCICHUH.

Pemiate TekcTOBBIE 3agauM apU(GMETHYECKUM CIIOCOOOM.
PemaTh mpakTHYecKHe 3aJa4M, COJEpIKAIINE MPOIEHTEHI,
J0JU, YaCTH, BbIpa)Karollde 3aBUCUMOCTH: CKOPOCTb —

BpeMsi — pacCTOsHHEe, IIeHa — KOJHW4YeCTBO —
CTOMMOCTB, O00BEM  PabOTHI — BpeMs —
MIPOU3BOIUTEIILHOCTD TPYy/aa.

Pa3oupars peabHbIC JKU3HCHHBIC CHTyaluH,
dopmyanpoBaTh UX Ha S3BIKE MaTEMaTHKH, HAXOAHMThH
peuieHre, TNPHUMEHsisi  MaTeMaTHYeCKHWH  ammapar,
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MHTEPNPETHPOBATH PE3YJIbTAT

Auredpanyueckue BbIpa:KkeHust | OnepupoBaThb  NOHATUAMM.  CTEIEHb  C  LEJIBIM
(mpeobpazoBanue rokasaresieM, apu(MEeTHIEeCKUH KBaJpaTHBIH KOPEHb,
anredpandecKkux BBIPAYKCHUH, MHOTOYJICH, ajnreopandeckasi Ipo0b, TOXKJIECTBO.

Oy CTHMBIE3HAYEHIA) BBINOJHSTH OCHOBHBIE 1eHCTBHSI: BBITIOJIHSITE PACUETHIIIO
dhopmymam, npeobpa3oBbIBATH Lesble, apoOHO-
paloOHANIBHBIE BBIPAXKECHUSI U BBIPAXKCHUSI C KOPHSIMH,
peann30BBIBaTH pasiiokeHue MHOTrO4JICHa Ha

MHOKUTEJIH, B TOM YHCJIE C HCIIOJIb30BaHHEM (opMyIr
pPa3HOCTH KBAJAPaTOB M KBaJpaTa CyMMBI U DPa3HOCTH;
HaXOJUTh JOIyCTUMBIE 3HAU€HUs IEPEMEHHBIX sl
pOOHO-paIOHATIBEHBIX BBIPAYKCHHI, KOPHEH.

MopenaupoBarh ¢ TOOMOIIBIO  (GOPMYJ  peajbHbIC
MPOLIECCHI U SIBICHUS

! 3neck mpencTaBIeHBI BIEMEHTHI COMEPKAHUS Kypca, M3ydaBlivecs B 5—8 kimaccaXx M TpeGyIOIIHue MOBTOPEHHS,
006o061meHusa U cuctemaruszanuu. OOpamaTbCs K3TOMY MaTepHally MOXKHO B BHJI€ aKII€HTa HA 3aBEPIIAIOIIEM dTarle
U3ydeHUsi Kypca 9 Kiacca WM pacHpeAesisiTh 110 COOTBETCTBYIOUIMM TEMAaTHYECKHUM pasjesiaM, H3y4YaeMbIM B
TeYEeHHUEe Yy4eOHOTO roja.
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IIpooonscenue

DyHKIMH (moctpoeHue, OnepupoBarb NOHATUIMU: GyHK1IHA, rpaduk

CBOWMCTBa HM3YYEHHBIX (DYHKIIHIL; byHsKINH, HYJIH dyurnny, IIPOMEXYTKH

rpapugeckoe peuieHue 3HAKOIIOCTOSIHCTBA, TPOMEXKYTKH BO3pacTaHUs,

YPaBHEHUU U UX CHUCTEM) yObIBaHUsI, HauOoblllee W HaWUMEHbIIEEC 3HAYCHHS
byHKIIIN.

AHAIU3UPOBATH, CPaBHUBaTbh, OOCYKJAaTb CBOICTBa
(yHKIIMH, CTPOUTH UX TpadUKH.

OnepupoBaTthb NMOHSATUSIMU: npsiMast
MIPOIIOPIIMOHAIBHOCTE, OOpaTHasi MPOIOPIMOHAIBHOCTD,
IUHEeWHas GyHKUUA, KBaapaTudHas QyHKOUs, napadoia,
rurepooia.

Hcnoan3oBats rpaguku 1isi OnpeAcyiCcHUsl CBOMCTB,
MPOLIECCOB U 3aBHCHUMOCTEH, IJIsi pelIeHusl 3ajad U3
OpYyrux y4YeOHBIX TIPEAMETOB U pPEANTbHOI IKH3HU;
MOJEeJNPOBATH C IIOMOIIBI0O TpadUKOB peajibHbIC
MIPOLIECCHI U SIBICHUS.

BrbipaxkaTthb popmynamu 3aBUCUMOCTH MEXTY
BEJIMYMHAMU

IIpu pas3paboTke pabodeid mnOporpaMMbl B TEMaTUYSCKOM IUIAHUPOBAHWU JOJDKHBI OBITH YUTCHBI
BO3MOJKHOCTH HCIOJIb30BAHHUs DJICKTPOHHBIX (IHU(PPOBBIX) 0Opa30BATEIbHBIX PECYPCOB, SIBIISIFOIIUXCS
y4eOHO-METOIMYCCKUMH  MaTepuaiaMu (MyJIbTHMEIUUHBIC IIPOTrPAMMBI, DJJICKTPOHHBIC YYCOHHKUA U
3aJa4YHUKH, DIICKTPOHHBIC OHWOJIMOTEKH, BHUPTYallbHBIC JIA0OpPATOPHU, HWUI'POBBIC MPOTPAMMBI, KOJUIJICKIIUH
mupPoBBIX 00pa30BaTEIBLHBIX PECYPCOB), UCMOJIB3yEeMbIMH JIJIsI OOYYE€HHUSI U BOCHUTAHUS PA3JIMIHBIX TPYIIT
MOJIb30BaTeel, MPEJICTABJICHHBIMU B DJIEKTPOHHOM (IIM(GPOBOM) BHJE U PEATU3YIONIUMHU JTHUIAKTHIECKUE
Bo3moxxHoctu UKT,conepkaHne KOTOPBIX COOTBETCTBYET 3aKOHOATEIILCTBY 00 0Opa3oBaHUH.



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

LEJIM U3YYEHUA YUYEBHOI'O KYPCA

«MaremMaTHUKy y’ke 3aT€M y4YUTh HAJ0, UTO OHa YM B HOPSTIOK
OPpUBOAUT», — IHCAaJl BEJIUKWH PYyCCKUM yueHbli Mwuxann
BacunseBuu JIomoHOCOB. 11 B 5TOM COCTOMUT OAHA U3 JABYX LeneH
0Oy4YeHHsI FeOMETPUN KaK COCTABHOW YacTH MaTeMaTHKU B IIKOJIC.
DTO# IIean COOTBETCTBYET JOKa3aTelbHasl JIMHHUS IPEIoaBaHUs
reomerpuun.Crnenyst npeacTaBiIeHHON pabodell mporpaMMe, Ha9MHas
C CeJapMOro Kjacca Ha YpoKax IeOMETpUU OOYyYaIOUIMKCS YUHUTCS
MNPOBOJUTH JOKa3aTE€IbHBIE PACCYXIEHUS, CTPOUTHb JOTHYECKHUE
YMO3aKIIIOYEHHUsI, TOKA3bIBATh UCTUHHBIE YTBEPKAECHUS U CTPOUTH
KOHTPHOPUMEPHI K JOXHBIM, MOPOBOAUTH pPaCCYXIAEHUSA «OT
IIPOTHUBHOTO», OTJIHYAThCBOWCTBA OT MPHU3HAKOB, (OPMYJIHPOBATH
oOpaTHBIE YTBEpXKJCHHUs. YUYCHUK, OBJAJECBIINII HCKYCCTBOM
paccyXaaTb, OyleT HNPUMEHSTbEro W B OKpy»Karouieid >ku3nu. Kax
nucain reomerp u neparor HWrops ®epoposuu Illapeirus,
«IIOABMH, MOHUMAIOIIHUMHU, YTO TAaKOE A0Ka3aTeIbCTBO, TPYAHO H
Jla’ke HEBO3MOXXHO MaHHUITYyJIHUpoOBaTh». M BATOM COCTOUT BaKHOE
BOCIIMTATEJIbHOE 3HAUYCHHE U3YYCHHUS T'E€OMETpUH, IIpUCyIIee
HUMEHHO OTE€YECTBEHHON MaTeMaTU4decKol Ikoie. Bmecte ¢ Tem
aBTOPBI TIPOTPAMMBI IIPEIOCTEPETAIOT YUYHUTEIsI OT W3JIHUIIHETO
popmanmzma, OCOOEHHO B OTHOLICHMM Ha4yajl M OCHOBaHWH
reomerpun. @panuy3dckuii marematuk XKan JlpegoHHe 1o sTomy
IMOBOJY BBICKa3ajics Tak: «YTo KacaeTcsi AEIMKATHOM IPOOIeMBbl
BBEJICHUSI «AaKCHOM», TO MHE Ka)XeTCs, UTO Ha MEepBBIX IOpax
HY’>KHO BooOOImIe wu30erarb IPOU3HOCHTH camMo »TO ciaoBo. C
ApYyrol >K€ CTOpPOHBI, HE€ CcJeayeT YyIyckaTb HHU OJHOM
BO3MOHOCTH  JaBaTh IMPHUMEPHI JIOTHUYECKUX 3aKJIIOUYCHHMH,
KOTOphIE KyJa B OodbIIed Mepe, 4eM HAes aKCHOM, SBIISIOTCS
UCTUHHBIMU U €IUHCTBEHHBIMU
JABUTATEISIMH MAaTEMaTHYIECKOTO MBIIIIIICHUS .

BTopoii 11e1610 H3yUeHUSI TEOMETPUHN SBIISIETCSI HCHOIB30BaHUE
€€ KaKk MHCTPYMEHTa IPU PEIIEeHUU KaK MAaTeMaTU4YECKHUX, TaK U
OPaKTUYECKUX 3ajlad, BCTPEYAIONIUXCS B pPEaJbHON I>KU3HU.
OKOHYMBIINNA KypC TEOMETPUH IIKOJBHUK [JOJKEH OBITh B
COCTOSIHUM  OIIPEJIeIUTh TI€OMETpHYEcKylo (uUrypy, omnucartb
CJIOBaAaMM JlaHHBI 4YepTEX MU PUCYHOK, HaWTH IUIOLIaldb
3€MEJIBHOIO  ydYacTKa, pacCUUTaTb  HEOOXOAUMYIO  JJIHHY
OIITOBOJIOKOHHOTO KalOelysi min TpeOyeMble pa3Mepbl rapaxa JJIs
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aBTOMOOMJIA. DTOMY COOTBETCTBYET BTOpas, BBIUHUCIIUTEIIbHAS
JIMHUSI B U3YYEHHUHM I€OMETpUU B 1IkoJe. JlanHasi mpakTUyeckas
JIMHUSL SIBJISIETCS HE MEHee BaXHOM, uem nepsas. Emé Ilnaton
MIPEAINCHIBANI, YTOOBI «TpaxkmaHe I[IpekpacHoOro roposa HH B KOEeM
cllydyae€ HE OCTaBJISIIM TEOMETPHIO, BEIAb HEMaJIOBAXXHO Jaxe
nmoboyHoe e€ NMpUMEHEeHHE — B BOCHHOM JieJie Ja, BIPOYEM, U BO
BCEX HayKaxX — JJIs JIyYIIeTO WX YCBOCHHS: MBI BE€Ob 3HaeM, Kakas
OCCKOHEYHAsI pa3HUIlA CYIISCTBYET MEXKIY YCITOBEKOM MPHUYACTHBIM
K TEeOMETpUM UM  HeOpuyacTHbIM». JJasg  »TOro  y4uTelnio
peKoOMeHayeTCsT MOoAOupaTh 3ajladl INMPAaKTHUECKOTO XapakTepa IJIs
paccMaTpuBaeMBIX TEM, YYHUTh JOETEeH CTPOUTH MaTeMaTHUeCKUe
MOJEIU peaIbHBIX >XU3HEHHBIX CUTYyallui, MIPOBOAUTH BBIUYUCICHUS
W OIICHUBATh aJCeKBAaTHOCTH IIONYUYCHHOTO pe3yiibrata. Kpaiine
BaXXHO TOMYEPKUBATH CBS3M TCOMETPHUH C IPYTUMH IIpEIMETaMHU,
MOTHBHUPOBATH MCHOJb30BATh OIPEACIICHHUS T€OMETPUUECKUX (DUryp
U TIOHSTHH, IEMOHCTPUPOBATh NPUMEHCHHUE ITOTYUYCHHBIX YMCHHU B
pu3mMKe W TEeXHUKE. DTHU CBsA3M HamOoyee SPKO BHIHBEI B TeMax
«BexkTopsl», «TpuroHomerpuueckue COOTHOLIEHUs», «MeToxn
koopauHat»u «Teopema ITudaropar.

B 3axmroueHne conuiéMcs Ha BEIIMKOTO MaTeMaTHKa W aCTPOHOMA
Horanna  Kennepa, 49ToObl  emé pa3  MNOAYEPKHYTH U
MeTampeaIMeTHOe, W BOCIHTATEIbHOS 3HAUYCHHE TECOMCTPHUH:
“Geometria una et aeterna est in mente Dei refulgens: cuius
consortium hominibus tributum inter causas est, cur homo sit
imago Dei™".

MECTO YUEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo yyeOHOMY miiaHy B 7—9 kiaccax u3ydaeTcs y4eOHBIH
kypc «Il'eomeTpusi», KOTOPBIM BKJIOYAET CJEAYIOI[HNE OCHOBHbBIC
paszensl conepxkanus: «I'eomerpuyueckue GUTypbl U UX CBOUCTBaY,
«/I3MepeHne reoMeTpuHUYecKUXx BEJIWYHH», a Takke «JlekapToBbI
KOOPJIMHATHI Ha IUIOCKOCTH», «BeKkTopbl», «/IBMXEHUS IIIOCKOCTH»
n «IIpeoOGpa3zoBaHHUs OTOOU.

VY4eOHBIM IUIAaH TIpeaycMaTpuBaeT H3y4YeHHE T'eOMETPHUHM Ha
0a30BOM ypOBHE, UCXO/s U3 HEe MeHee 68 yueOHbIX 4acoB B yueOHOM
roay, Bcero 3a Tpu roja odyuenus — He McHee 204 gacos.

I'eomerpust enuHa m BedHa, oHa OimcraeT B boxxkbem myxe. Harmma
IIPUYACTHOCTh K HEW CIY>XUT OJHHUM H3 OCHOBAHHUM, II0 KOTOPBIM
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YeJIOBEK JIOJDKeH ObITh  oOpazom  Boxweum  (http://www.astro-
cabinet.ru/library/ Kepler/Tab_1.htm)
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COHEPXAHUE YUYEBHOI'O KYPCA (I10 TOJAM OBYUYEHU )

7 xnacc

HauganpHble TOHATHSA TeoMeTpun. Todka, npsiMasi, OTPE30K, JTy4.
VYronx. Buasl yriaoB. BepTukainbHbIE UM CMEXHBIE  YIJIBL.
buccekrpuca yrna. JlomaHasi, MHOrOoyroabHuk. IlapannensHocTs U
NMEePHNEeHAUKYIIIPHOCTh NPAMBIX.

Cummerpuunble  ¢urypel.  OCHOBHBIE  CBOWCTBa  OCEBOH
cumMeTpuu. [IpuMepsl CHMMETPUH B OKPY’KarOLIEM MHDPE.

OCHOBHBIE MNOCTPOEHHUSI C IOMOIIBIO HUPKYJIA W JUHEHKH.

TpeyronsauK. BrhIcoTa, MenmaHa, OMCCEeKTpHCa, UX CBOMCTBA.
PaBHOOEnpeHHBIII M PaBHOCTOPOHHUH TpeyroJbHUKH. HepaBeHCTBO
TPpEyroabHHUKA.

CpoiicTBa W TIpU3HAKH PaBHOOEAPEHHOTO TPEYTOJILHHUKA.
IIpusHaku paBeHCTBA TPEYTrOJIBHUKOB.

CBoiicTBa ¥ NPU3HAKH HapajlIeIbHBIX NpsAMbIX. CymMMma yriioB
TpeyronbHHUKa. BHEeNIHNE yIriibl TPEYyrOdbHHUKA.

IpsiMmoyroabHbIi TPEeyTOJbHUK. CBoOMNCTBO MeauaHbl
OpsIMOYTOIBHOTO TpPEYTOJIbHUKA, MNPOBEAEHHON K TIHIOTEHY3E.
IIpuznaku paBeHCTBa NPAMOYTOJIBHBIX TPEYTOJILHUKOB.
IIpsiMOyTOIBHBIN TPEYTOJIBHUK C yriiom B 30°.

HepaBencTtBa B TreoMeTpUH: HEPABEHCTBO TPEYyroJbHUKA,
HEPaBEHCTBO O JUIMHE JIOMaHOM, Teopema O OOJbIIeM yIJe U
OoJpuICHCTOPOHE TPEyTroJdbHUKA. [lepneHauKyIsIp U HaKJIOHHAas.

I'eomeTpuueckoe mecto Todek. buccekTpuca yrina u cepeIuHHBII
NEePIEHIUKYIISIP K OTPE3Ky KaK TeOMETPHUIECKUEe MECTa TOUYEK.

OKXpy>XHOCTB U KPYT, XOpJAa U JUaMeTp, UX cBoiicTBa. Bzanmuoe
pacroyio’keHHe OKPY>KHOCTH | npsimoi. KacarenpHasa u cexymias K
okpy>kHOCTH. OKpY>XHOCThb, BOHUCaHHasi B yroj. Bhnucannasa u
OIMCAaHHAasl OKPY>KHOCTH TPEYTrOJbHHUKA.

8 knacc

YerbipéxyronpHuku. IlapannenorpamMmmM, €ero nOpuU3HaAKu WU
cBoiicTBa. YacTHbIE ciiy4yaw IapajuieJorpaMMoB (IPsSIMOYTOJILHUK,
poM6, xBajgpar), WX MNOpH3HAKU U cBoWcTBa. Tparenus,
paBHOOOKAs Tpanenus, eé CBOMCTBA " MIPU3HAKUA.
IIpsimoyronbpHast Tpamnenus.

Meton yaBoenusi menuansl. LleHTpanbHas cummerpusi. Teopema

®daneca u TeopemMa 0 DPONOPLUHUOHAIBHBIX OTPE3Kax.

Cpennue JMHUM TpeyrojbHUKa U Tpanmeuuu. lLleHTp Macce
TpeyTroJbHHUKA.

I[TonobOue TpeyronbHUKOB, KodhduuueHT mnomodbus. IlpusHaku

Mogo0usI TPeyroiabHUKOB. IIpuMeHeHHe noJao0us MpU pEHICHUU
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OPAaKTHUYICCKUX 3aJda4.

CpoiicTBa 1UTOMIaAe TeoMeTpuideckux duryp. DopMyiIsl st
IUIONIIaaN TPEYTOJIbHHUKA, ITapajuieiorpaMMa, poMOa U TpareluH.
OrtHouleHHue 1Iomanaeii nogoOHbBIX GUryp.

Brruncnenue miuomaneid TpeyrojbHUKOB M MHOTOYTOJIBHUKOB Ha
KJIeT4aToU Oymare.

Teopema IIudgaropa. Ilpumenenme teopemsbl Iludaropa mnpu
pelIeHNHN NPAaKTHUYECKUX 3a1ad.

CuHyc, KOCHHYC, TaHI€HC OCTpPOro yrija HpsIMOYTOJbHOIO
TpeyroabHuKa. (OCHOBHOE  TPUTOHOMETPHUUECKOE  TOXKJIECTBO.
Tpuronomerpudeckne GyHKIHH yrioB B 30°, 45° u 60°.

BrnincanHble U IEHTpaldbHbIEC YIJIBI, YTOJI MEXIy KacaTeJlbHOU U
XOpaoW. YTabl MEXAy XOpJdaMH M CEKyIUMMH. BnmncanHble u
ONMCaHHBIC YEeTHIPEXYTOJIBHUKH. B3anMHOE pacIioslo’KeHHne NBYyX
okpyxHoctel. Kacanue okpyxkHocteit. O0I1ue KacaTejabHbIC K IBYM
OKPY>KHOCTSIM.

9 knacc

Cunyc, kocwHyc, TanreHC yrioB oT 0 mo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXAeCcTBO. DOpPMyIbl MpHUBEACHUS.

Pemenne TtpeyronpHukoB. Teopema KOCHHYCOB H Teopema
CHUHYyCcOB. Pemlenne mNpakTHYECKUX 3aJad C HCIOJb30BaHUEM
TEOPEMBIKOCUHYCOB U TE€OPEMBI CHHYCOB.

IIpeoGpazoBanue mo100usl. TTogobue COOTBETCTBEHHBIX
3JIEMEHTOB.

Teopema o0 OpoW3BENEGHHH OTPE3KOB XOPI, TEOPEMBI O
MMPOM3BEICHUH  OTPE3KOB  CEKyIIUX, TeopeMa O  KBajpare
KacaTelabHOM.

BexTop, aqnuHa (MOayJib) BEKTOpPA, COHAIIPABJICHHBIE BEKTOPHI,
MIPOTUBOMOJIOKHO  HAIlpaBJICHHBIE  BEKTOPHI, KOJUIMHEAPHOCTH
BEKTOPOB, PABEHCTBO BEKTOPOB, OI€pallMHd HaJ BEKTOpPaMHU.
Paszno)xeHne BeKTOpa IO JABYM HEKOJUIMHEAapHBIM BEKTOPaM.
Koopaunarel Bektopa. CkajlsipHOE€ NOPOU3BEIAEHHE BEKTOPOB,
OpUMEHEHUE NJIs1 HaXO0XKJAEHUs JJIUH U yIJIOB.

JlekapTOBbI KOOPAMHATHI HA INIOCKOCTU. Y paBHEHUs NPSIMON U
OKpPY’>XHOCTU B KOOpJWHATax, MNEpPEcCeYeHUEe OKPYNKHOCTel u
OpsIMBIX. MeToZ KOOpAWHAT U €ro IPUMEHEHHE.

ITpaBunbHble MHOrOyroabHuku. J{nnHa okpyxHocTu. ['panycHas
U paaguaHHas Mepa yrja, BBIUHCICHHE JUIUH IYyT OKPY>XHOCTEH.
I[Tnomiane kpyra, ceKTopa, CerMEHTa.

JIBIO>KEHUsT IUIOCKOCTH W BHYTPEHHHE CHUMMETPHH (QUryp
(pyIeMeHTapHBIC MIPEJICTABIICHHUS). [MapannensHbIH repeHoc.
IToBopor.
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[UIAHUPYEMBIE ~ TIPEIMETHBIE ~ PE3VJIbTATBl ~ OCBOEHMS
TIPUMEPHOM PABOYEM ITPOTPAMMBI KYPCA (IIO TOOAM
OBYUEHMSI)

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

7 xiacc

— Pacno3naBath U3y4deHHBIC TEOMETPHYCCKHE ¢urypsr,
onpesieNsaTh 1704 B3anIMHOE pacnoJiokeHue, n300paxkaTh
reOMEeTpHUYECKHUE (DUTYPHI, BBINOJIHITh YSPTCIKHU IO YCIOBUIO 3aJIauH.
W3mepsiTe JMHENWHBIE U YIJIOBBIE BEJIUYMHBI. PemaTte 3amauu Ha
BBIYHCIICHHUC JJIMH OTPE3KOB M BEIWYHH YTJOB.

—  Jematp TpyOyrO0 OLIEHKY JIWHEHHBIX M YIJOBBIX BEIWYHH
MIPEIMETOB B pEaJIbHOM JKHW3HU, Pa3MEpPOB IPHUPOIHBIX OOBEKTOB.
Paznuyates pazMepbl 9TUX OOBEKTOB IO MOPSIJIKY BEJIUYHHBI.

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

—  Ilomp3oBaTbcsi MHNpHU3HAKAMHU  pPaBEHCTBA  TPEYTOJIbLHUKOB,
HUCIIOIb30BaTh IIPU3HAKA u CBOICTBa paBHOOEIPEHHBIX
TPEYrOJbHUKOB IIPU PELICHUHU 3a1a4.

— HpOBOILI/ITB JJOTUHYCCKHUC PpPaCCYKACHHUA C HCIIOJIB30BaHUCM
T€OMETPHUUIECCKUX TCOPEM.

—  Ilonwp3oBaTbcst HOpHU3HAKAMM  PABEHCTBA  MOPSIMOYTOJBbHBIX
TPEYrOJIbHUKOB, CBOMCTBOM MEIMAaHBbI, NPOBEAEHHOU K TIUIIOTEHY3€
IPSIMOYIOJIBHOI'O TPEYrOJIbHUKA, B PELICHUU F'€OMETPUUECKUX 3aad.

—  Omnpeaensate NapaaiedbHOCTh MNPSIMBIX C HOMOIIBIO YTJIOB,
KOTOpble 00Opa3zyeT ¢ HuUMHU cekymas. OnpenensiTe napajuieIbHOCTb
MPSIMBIX C TTOMOIIBIO PABEHCTBA PACCTOSIHUH OT TOYEK OJTHOU IMPSIMOU
J10 TOUEK APYroi npsiMou.

— Pemats 3aJa4Yy Ha KJIeT4daTo 6yMare.

— HpOBOIII/ITL BBIYMCIICHUSA U HAXOAUTH YHUCIIOBBIC U 6yKBeHHLIe
3HAQYCHHUsSI YTJIOB B TCOMCTPUYCCKHUX 3a/ZadaX C HCIIOJIb30BaHUCM
CYMMbI YTJIOB TPCYTIOJbHUKOB WU MHOTI'OYI'OJBHHUKOB, CBOMCTB YTJOB,
06p330BaHHBIX opu MNepPEeCCUCHUU ABYX MNapaJlJICJIIbHBIX IIPAMBIX
CeKyHleﬁ. Penrats TPAKTHUYICCKHE 3aa4 Ha HAXOXIACHHUEC YTJIOB.

—  Biagerp NOHATHEM TI'€OMETPUYECKOIO MeECTa TOYEK. YMETh
omnpenensaTh OWCCEKTPUCY yIia M CEePEeIUHHBIA NEePIEHIUKYISIP K
OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

— (DOpMyJ'II/IpOBaTL OIIpeACIICHUS OKPYXKHOCTH MU Kpyra, XOpAbl
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W auaMeTpa OKPY>XHOCTH, NOJB30BaThCS HMX CBOWCTBaAMHU. YMETh
OPUMEHSITh 9TH CBOMCTBA MPHU PELISHUHU 3a7a4.

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

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

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

— IIpoBOoauT, OCHOBHBIE TI'€OMETPUYECKHUE IIOCTPOCHUA C
MOMOIIBIO UUPKYJS U JIMHEHUKU.

8 kiacc

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

— IlpumensaTh CBOMCTBa TOYKH epeceyYeHUst MeauaH
TpeyroJIbHUKA (IIEHTpPa Macc) B PEIICHUHU 3a/1ad.

— Bnanere 1moHsiTHEM CcpedHEW JIMHUM TPEYTrOJIbHUKA U
Tpameuuy, IPUMEHATh UX CBOWCTBA MPH PEIIEHHH T'€OMETPHUUYECKHUX
3anad. Ilonb3oBatbest  Teopemoit  Panmeca U TeopeMou o
OPONOPIMOHANIBHBIX  OTpPe3KaxX, MOPUMEHATh WX JJIsI pelIeHUs
MPaKTUYECKHUX 3a7ad.

—  IIpumeHATH NpU3HAKU MOJOOUS TPEYTOJIBHUKOB B PEIICHUH
reOMEeTpUUYECKUX 3aJ1a4.

— ITonb3oBaTbcs TeopeMou ITudaropa  ans peuieHus
T€OMETPHUYUYCCKUX MU MPAKTUYICCKHUX 3aayd. CTpOI/ITB MaTEMaTUYICCKYIO
MOZE€Nb B IPAKTUYECKUX 3aJa4ax, CaMOCTOSATEIBHO JA€JIaTh Y4ePTEXK U
HaXOJUTh COOTBETCTBYIOLIUE AJIUHBI.

— B.]'IaZ[CTL IIOHATHUAMHU CHUHYCA, KOCHMHYCAa U TAaHI'€HCa OCTPOro
yria IpsAMOYTOJIbHOTO TpCyYroJIbHUKaA. ITonp30BaThCs OTHUMHU
TIOHATUAMU JJId PCIHICHUSA MPAKTHUICCKUX 3ada4.

— Brruucaars (pa3nmuaHBIMHA criocobammu) IIoIaab
TPEeyroJibHUKA W IUIOMIAH MHOTOYTOJbHBIX (UTyp (IIOJB3YsCh, TAC
HEO0X0ANMO, KaJIbKYJIATOPOM). IIpUMEHSTH IOJIyYEHHBIC YMCHHS B
MPaKTHYCCKHUX 3ajavyax.

85



—  Burlagerp HOOHSTHSAMH BIIMCAHHOTO W ILEHTPAJILHOTO YIJa,
HCIIOJIB30BAaTh TEOPEMBI O BITMCAHHBIX YyTJIaxX, yIJIax MEXIy XOopAamu
(cexymuMu) M yTyie MEXAy KacaTeJIbHOW M XOpAOH NpH pEIICHUH
TeOMEeTPUUYECKUX 3aad.

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

— HpI/IMeHHTL IIOJIYYCHHBIC 3HaHUsA Ha IPAaKTHUKE — CTPOUTH
MaAaTCMaTUYCCKHUEC MOJACIIN IJI 3aJa4d peam,Hoi/’I JKU3HU U MPOBOAUTH
COOTBETCTBYIOIIINE BBIYHUCIICHUA C ITPUMEHEHUEM HOI[O6I/I$I u
TPUTOHOMETPHUU (HOJ'IL?,yHCI), rac HeO6XOIlI/IMO, KaJ'ILKyJ'ISITOpOM).

9 knacc

—  3Harp TpPUTrOHOMETpHYECKHME (YHKIHUH OCTPBIX YIJIOB,
HaXOAUTh C HX IOMOIIBIO PA3IUYHBIC SJIEMEHTHI IPSIMOYTOJBHOTO
TPEYroJIbHUKa  (pEHIEHHuE  MPAMOYTOJBHBIX  TPEYTOJIbHHUKOBY).
Haxonute (¢ mDOMOIIBIO KaJbKYJSATOpPA) JJIWHBI W yIJbl IS
HETaOJUYHBIX 3HAYCHUH.

— ITons3oBaThest  (opmysiamMu NPUBEACHHUS W OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXKJAESCTBOM JIJIsI HAaXOXJAEHUS COOTHOLICHUM
MEXy TPUTOHOMETPHUYECKUMH BEIUYNHAMMU.

-_— Hcnonp3oBaTh TECOPEMBI CHUHYCOB 158 KOCHHYCOB JJIsL
HaxXOXACHHUA PAa3JIMYHbIX DJJICMCHTOB TpPCYTOJbHHUKA («peH_IeHne
TprFOJ'II:HI/IKOB»), IIPpUMCHATH HUX TIPU PCEHICHHUU TI'COMCETPHUYCCKUX
3aga4.

—  Bunaners MOHSATHUSIMUA peoOpa3zoBaHUs roaoowus,
COOTBETCTBEHHBIX DJIEMEHTOB NOMOOHBIX ¢(uryp. Ilomp3oBaTtbes
CBOMCTBaMHM M0JI00UsI MPOU3BOJBHBIX (GUTYp, yMETh BBIYUCISTH
JUTMHBI U HaXOJHTbH YTJIbl y MOAOOHBIX ¢uryp. [IpumensaTs cBoiicTBa
nonoduss B MNPAKTHUECKUX 3aJadaX. YMETh IPUBOJUTH IIPUMEPHI
MOAOOHBIX QUTYDP B OKPYIKAIOIIEM MHUPE.

—  Tlomp30BaThCsl TEOPEMaMHu O MPOU3BEIACHUN OTPE3KOB XOP/I, O
MMPOU3BEJICHUH OTPE3KOB CEKYIIHUX, O KBaJpare KacaTeIbHOM.

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

— ITonp30BaThCs MECTOJIOM KoopAUuHAT Ha IIJIOCKOCTH,
HOIPUMCHATH €0 B pCIHICHUU I'€COMETPUYICCKUX U ITPAKTHUYICCKUX 3aJa4.

— B.J'Ia):[CTL IIOHATUSAMHU MPABUIBHOI'O MHOI'OYT'OJIbHUKA, NJIWHBI
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OKPY>XHOCTH, IJIWHBI OYyTH OKPY>XHOCTH W paIHMaHHOW Mephl yria,
YMETh BBIYHCJATH IUIOIIAJb Kpyra © ero 4acrteil. [IpumeHsts
MOJIy4YeHHBIC YMCHHUS B IMIPAKTUYSCKUX 3aJadax.

—  Haxoautpe ocu (WJim HEHTPBI) CUMMETPUH (UTYDP, IPUMEHSTH
JIBMOKEHUS TIJIOCKOCTH B TIPOCTEHIIINX CIydasiX.

— I[TpuMeHsITh oJIyYeHHbIE 3HAHUS Ha NIPAaKTHUKE — CTPOUTH
MaTeMaTHYeCKHEe MOJCIIH JUIS 3a/1a4 peaIbHOM J)KU3HU U IIPOBOJIUTH
COOTBETCTBYIOIINE BBIYUCIICHUS C IPUMEHEHHUEM 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)

Ha3zBanmue pa3gena
(TeMBbl) Kypca
(4ncyI0 4acoB

OcHOBHOe coaep:kaHue

OcHoBHbBIE BU/IbI IESITEILHOCTH
o0yyaromuxcs

IIpocreiimue
reoMeTpuueckue QGUrypbl
U HUX CBOlicTBa.
HN3mepenue
reoMeTpHYEeCKUX BeJUYHH

(14 u)

IIpocreiimue reomeTpudecKkue OOBEKTHI:
TOYKH, MPsIMBbIE, JTy9d U yTIIBI,
MHOI'OYT'OJIBHHUK, JIOMaHasl.

CMerxHBIC U BepTHKaJIbHEIE YTkl PaboTa ¢
npocrermnmu yeprexxamu. Mismepenue
JIMHEHHBIX U YTJIOBBIX BEJIMYHUH, BHIUYHCIICHUE
OTPE3KOB W YTJIOB.

TTepumeTp u momans GUryp, Co-TaBJISHHBIX
U3 IPsIMOYTOJILHUKOB

PopMy1MpPOBATHL OCHOBHBIC
IOHATUSL U OIpPENCIICHUSI.
Pacno3naBath U3yUeHHBbIE
reoMeTpuYdecKue (purypsl,
onpeaenasiTb NX B3aNMHOE
pacroioKeHue,

BBINOJHATH 9€PTEXK IO yCIOBUIO
3a/1a4u.

IIpoBoauTh npocreiimue
MMOCTPOEHHSI C TOMOIIBIO
LOUPKYJISI U JIUHEHKH.

H3mepsATH JUHEHHBIE U YTIIOBbIE
BEJIMYMHBI FTEOMETPHYECKUX U
OPaKTHIECKUX OOBEKTOB.
OmnpeensaTh «Ha Iia3)» pa3Mephl
pealbHBIX OOBEKTOB, MPOBOAUTH
rpyOyIo OIIEHKY UX Pa3MepoB.
PemaTh 3agaun Ha BBEIYHUCIICHUE
JUINH OTPE3KOB U

BEJIIMYHNH YIJIOB.

PemaThb 3agaun Ha B3aMMHOE
pACIIOJIOKEHUE T€OMETPHIESCKUX
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¢buryp.

IMpoBoauTs KIIaCCH(HUKALINIO YTIIOB,
BBIYMCJIATH JUHECHHBIC U YIJI10BBIE
BCJIIMYUHBI, IPOBOAUTHL
H606XOJ_'[I/IMI)IG J0Ka3aTCIIbHBIC
paccyXaeHusl.

3HAKOMUTBLCS ¢ HCTOpHeii
pa3BUTHSI TCOMETPHH

TpeyroabHuku (22 u)

IlonaTne O paBHBIX TpeyroidbHUKAX U
TNEpBUYHBIE  IIPEACTABICHHSI O  PaBHBIX
(KOHTpYPHTHBIX) ¢urypax. Tpu mnpu3HakKa
paBeHCTBa TPEYTOJIHLHUKOB.

IlpusHaku  paBeHCTBa  IPAMOYTOJIBHBIX

TPEeyrOIbHUKOB. CsoiicTBO MeJIHaHbI
IPSIMOYTOIBHOTO TPEYTrOJIbHHUKA.

PaBHOOegpeHHEIC u PaBHOCTOpPOHHHUE
TPEeyrOJabHUKH. Ilpusnaku u  cBoiicTBa

PaBHOOEIPEHHOI'O TPEYTOJIbHUKA.

ITpotuB GonbpiIeii CTOPOHBI TPEYTrOJIHLHUKA
JISKHT Oosbinnii yrou. IIpocreiine
HEpaBeHCTBA B reoMeTpuu. HepaBencTBo
TpeyroasHuka. HepaBeHCTBO JIOMaHOM.
IIpsiMmOyTONIBEHBIN TPEYTOJIBHUK cyTiioM B 30°.

IlepBbie IOHATHS O JOKAa3aTEIbCTBAX B
reoMeTpuu

Pacno3HaBaTh [apbl  paBHBIX
TPEYroJbHUKOB  Ha  T'OTOBBIX
gyepTekax (c yKa3zaHueM
HPHU3HAKOB).

BeiBoAuTH ciieACcTBHST (PaBSHCTB
COOTBETCTBYIOIIUX  DJIEMEHTOB)
U3 PaBEHCTB TPEYTrOJILHUKOB.
@DopMyJIMPOBATHL  OINpPEICICHHUS:
OCTPOYTOJIBHOTO, TYHOYTI'OJIBHOTO,

MIPSIMOYTOJIBHOTO,
paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO
TPEYyrOJIbHUKOB; OUCCEeKTPUCHI,
BBICOTBI, MEJUaHbl TPEYTOJIbHUKA;
CEepEeTMHHOTO MIePICHINKYISIpa
OTpE3Ka; nepuMerpa
TpPEyTroJIbHUKA.

PopmyaupoBarb  CBOWCTBAa U
TIpU3HAKHU paBHOOEIPEHHOTO
TpeyroJbHUKA.

Crpournb YEPTEKU, pemiaTb

3aJavy C INOMOIIBIO HAXOXIACHUA
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PaBHBIX TPEYTOJIBHHUKOB.
IIpuMeHsiTh IPU3HAKU PABEHCTBA
MPsIMOYTONBHBIX TPEYTOJILHUKOB
B 3aJ1avax.

Hcnonn3oBars nupoBkIe
pecypcbl  AJsi  HCCIAeA0BaHMS
CBOWCTB M3y4aeMbIX QUTYP.

3HAKOMHUTBLCS € HCTOPHeil pa3BUTHA
reOMETPUHU
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IIpooonscenue

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

OcHOBHOe coaep:kaHue

OcHoBHbBIE BU/IbI IESITEILHOCTH
00y4arouxcs

IMapanaenbHblie
npsiMbie, CyMMa yIji0B
Tpeyrojbuuka(l4 )

ITapannensHbie npsiIMBbIE, ux
CBOMCTBA, IIaTeiit MocTyJjiaT
EBxmuna. Hakpect nekalue,
COOTBETCTBCHHBIEC u
OJTHOCTOPOHHUE YTIIBI

(oOpa3oBaHHEIE IIPU NEpPECEUCHUH
MMapaIeJIbHBIX OPSIMBIX CEKYIIeH).
IIpu3Hak NapayyIeILHOCTH MPSIMBIX
depe3 pPaBEHCTBO PACCTOSHUIT OT
TOYEK OJIHOM mnpsMoOil 10 BTOpOH

OpPSIMOM.
CymMMa yTIoB TpeyroabHUKA |
MHOTOYTI'OJIbHUKA.

Bremnne yrabl TpeyroJbHAKa

(I)OpMyJII/IPOBaTb MOHSATHE IMapaJUICIIBHBIX IIPAMBIX,
HaAXO0IUTH IPAKTHYCCKHUE ITPUMEPBHI.

HN3yuyaTrs cBoiicTBa yTJIOB, OOpa30BaHHBIX IIPHU
[EepEeCeYeHUN IapauleJIbHbIX MPAMBIX CEKYyIeH.
IIpoBoauTh N0KAa3aTEJbCTBA NAPAUICIIBHOCTH ABYX
OPSIMBIX C TOMOIIBIO YIJIOB, OOpa30BaHHBIX IIPHU
[EepEeCeYeHUN HITUX MPSMBIX TpeTbed MNpsIMOM.
Bprunciasitb CcyMmMy yIJOB TpEYrojJbHHUKA U
MHOTOYTOJIBHUKA.

HaxoauTh unciaoBele W OyKBEHHBIE 3HAYCHUS
YIJIOB B reoMeTpPHUUYECKUX 3aJadax c
HUCIIOJIb30BAaHUEM  TEOpeM O CyMMe  YIJIOB
TpeyroabHUKAa U MHOTOYTOJIbLHHUKA.

3HAKOMHUTBCS ¢ MCTOPHell pa3BUTUSI T€OMETPUN
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OKpY:XHOCTH

OKpy>XHOCTb, XOPJbl U JUAMETPBHI,

DopMyJIMPOBATH ONPE/IeJeHUs: OKPY)KHOCTH, XOP/BI,

H KpyT. ux csoiictBa. KacarenpHas K JMaMeTpa U KacaTelIbHOM K OKpykHocTu. M3yyarTsb
I'eomeTpuueckue OKPYKHOCTH. OKpYy>KHOCTb, UX  CBOMCTBa, TMPU3HAKH, CTPOUTH  YEPTEKH.
NOCTPOEeHUsI BrMcanHass B yroa. [lousTtue o HccaenoBarb, B TOM 4YHUCIE MCHOJB3Ysl LHU(PPOBbIE
(14 g) I'MT, npumeHeHue B  3ajadax. pecypchbl: OKPY’XHOCTb, BIMCAHHYI B YIrOJI; LEHTP
BI/ICCCKTpI/Ica u cepezmHan‘/’I OKPYKHOCTH, BITMCAHHOM B yroi, PABCHCTBO
[IEPUECHIUKY ISP KakK OTPE3KOB KaCaTCJIbHbIX.
reOMETPUYECKHE MECTA TOYEK. Hcnoan3oBath MeToa I'MT niist moka3aTelibCcTBa
Opr)KHOCTL, OIIMCaAHHAasI OKOJIO TEOPEM O MEPECCUCHUU 6I/ICCGKTpI/IC yrJioB
TPEYroJIbHUKA. Broucanuas B TPEYTroJbHUKA U CCPCAUHHBIX MEPINECHIAUKYIISAPOB K
TPEYTrOJbHUK OKPY>KHOCTb. CTOpOHaM TpeyroabHuka ¢ nomouiso I'MT.
HpOCTeﬁmne 3aJa4M Ha MOCTPOCHUE OB.Ha[leBaTvaIOHﬂTl/lﬂMl/l BIIMCAHHOM U OIIMCAaHHOU
OKPY’KHOCTEH TPEyrojbHUKA, HAXOJAMTh LIEHTPbI
3TUX OKPYKHOCTEM.
Pemiats OCHOBHBIE 3a/laud HA IOCTPOEHHeE. yIJa,
PaBHOTO JAaHHOMY; CEpPEAUHHOIO IIEPIICHAUKYIISIpa
JAHHOT'O OTpe3Ka; IMPsSIMOM, MpOXOoJIsIleil uepes3
JaHHYIO TOYKY M NEPHNEeHIUKYJISIPHON JTaHHOU
OpsIMO; OMCCEeKTPUCHI JTAaHHOTO yrnaa;
TPEYTOJbHUKOBIIO Pa3JINUHBIM DJIEMEHTaM.
3HAKOMUTBCS ¢ UCTOPHeEil Pa3BUTHI T'€OMETPUHU
HosTopenue, IToBTOpEeHuEe u 00o0meHue Pemars 3aJauyu Ha MOBTOpPEHUE,

00001 enne 3HAHNIH
(49

OCHOBHBIX IIOHSITHH U METOIIOB
Kypca 7 KJacca

WUIIOCTPUPYIOIIME CBSI3U MEXJY PpPa3IudYHbIMU
qacTsIMU Kypca
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8 kmacc (ne menee 68 )

Ha3zpanmue
pa3aena (TemMbl) OcHOBHOe coaep:kaHue OCHOBHbIE BHDI €S TENLHOCTH
o0yyaroumxcs
Kypca (4HcJI0 4acoB)
Yeroipéxyronbuuku (12| ITapauiesorpamMmm, ero mpu3HaKd U HN3o00paxkaTh " HAXOJAUTh Ha gepTrexxax
q) cBOMCTBA. YacTHbIE ciydau 4eTBIPpEXYTOIBHUKN  Pa3sHBIX  BHAOB H  HX
napayieIorpaMMOB SJIEMEHTBHI.
(IpsIMOYTOJIBHUK, pOMO, KBaIpar), ®opMy/JHPOBATh ONpe/feeHusl: TapauIeIorpaMMa,
ux OpU3HAKHA u CBOMCTBA. OpsIMOYTOIBbHUKA, poMOa, KBaapara, TparelnuH,
Tpaneuus. PaBHoOOKas u paBHOOOKOU Tpanenuu, MPsIMOYTOJIbHOW Tpareiuu.
OPSIMOYTOJIbHAs TPAIICIIUH. Jloka3pIBaTh M HCHO/IB30BATh NPH pelleHUH 3aJau
VY nBoenue menuanbl. LlenTpanbHast IIpU3HAKH Hu cBOMCTBA: napasuiejaorpamma,
CUMMETPUS MpsIMOYTOJILHUKA, pomOa, KBajpaTa, Tpamneruy,
PpaBHOOOKOM Tparneuu, OpsIMOYTOJILHOMN
TparennH.
IpumensaTs MeTOo/ YIABOCHUSI MeIaHbl
TpeyroJbHUKA.
Hcnoab3oBaTh nudpoBwIe pecypcsl JUTSt
HCCJICIOBaHUsI CBOMCTB M3y4YaeMbIX (QUTYp.
3HAKOMUTBLCSI C MCTOPHeii pa3BUTHS T€OMETPHHI
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Teopema ®ajnecau
Teopema o
NMPONOPUHOHAIBHBI
X 0Tpe3Kax, Mmoio0-
HbI€ TPEYroJbHUKH
(15 q)

Teopema daneca u Teopema o
MPONOPLUHOHAIBHBIX OTPE3KaX.
CpenHsiss JIMHUSI TpPEyrOJIbHUKA.
Tpanenus, e€ cpenHsist IUHUS.

IIponopuyoHanbHbIe OTpE3KHU,
HOCTPOEHUE 4eTBEPTOrO
MIPONOPLUOHAIILHOIO OTPE3Ka.
CaoiicTBa LeHTpa macc B
TpeyroIbHUKE.

ITonoGHBIE  TpeyroJbHHKH. Tpu

MIPU3HAKA IMOJ00Us TPEyroJIbHUKOB.
IIpakTueckoe mpuMeHeHue

IIpoBoauThL NMOCTPOCHHUS C MOMOUIBKO LUPKYJI U
JMHEWKHW C HCHoJib30BaHUE TeopeMbl Paneca u
TEOpPEMBl O  MPONOPLUHOHAIBHBIX  OTpE3Kax,
CTPOUTDb YETBEPTHII NPONOPLHUOHAIBHBIN OTPE30K.
IMpoBoauTHL 10Ka3aTEILCTBO TOrO, YTO MEIUAHBI
TPEyroJbHUKA IepeceKaloTcsi B OJHOW TOYKe, U
HaXOAMThb CBSI3b C IEHTPOM Macc, HaXOAHMTh
OTHOIIEHHE, B KOTOPOM MEIHMAHBI NENISATCS TOUYKOHU
HUX TIE€PECEUCHHUSI.

HaxoauThs 110100HBIE TPEYyrOJIBHUKH Ha TOTOBBIX
gyepTekax C  YKa3aHHEM  COOTBETCTBYIOIIMX
OPU3HAKOB MOT00US.

Pemiate 3amauym Ha TONOOHBIE TPEYTrOJIBHUKU C

HOMOIIBIO CaMOCTOSITEILHOTO MOCTPOCHUS
qepTexent u HaXO0KICHUS nOg00HBIX
TPEYrOJIbHUKOB.

IIpoBOAMTH J0KA3aTEJbCTBA C HCIIOJIB30BAHUEM
MPU3HAKOB TTOI00USI.
Joxka3piBaTh TpU
TPEYroJbHUKOB.
IIpuUMeHATh TOJYyYECHHbIC 3HAHHS IPU PELICHUU
FeOMETPUYCCKUX M MPAKTUYECKUX 3a]ad.
3HAKOMHUTBCS C MCTOPHEii Pa3BUTHS T€OMETPHHI

npU3HaKa nogo0us
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I[nomans.
Haxoxnenne
nJiomanei
TpeyroJbHUKOB

U MHOTOYT0JIbHBIX
(uryp. Iiomaan
noxo6ubIx ¢puryp (14
1)

[lonsitue 00  oOmei  Teopuu
IJTOLIATH.
Ddopmybr IS IO

TPEyTOJIbHUKA, MapajieiorpaMmMa.
OTHOILIIEHUE IUIonIaaei
TPEYTOJILHUKOB c OO0IIHM
OCHOBaHHEM WUJIN OOIIICH BHICOTOM.

Bpranciaenue mimoniaae CIOMKHBIX
¢uryp depes pazOueHUe Ha YaCTU U
JIOCTPOCHUE.

ITmomanm  ¢uryp Ha KieTdaTou
Oymare.

ITnomamu MOJO0HBIX duryp.
Brruncnenue rtuiomiazei. 3amaum ¢
MPAKTUIECKUM COACPIKAHUEM.
Peltenue 3a1a4 ¢ MOMOIIBIO METOIA
BCIIOMOT'aTSJIbHOM TUJIOIIA TN

OBnaseBaTh NePBHYHBIMU MpeACTABIeHUSIMH 00
obmieit Teopun 1omanu (Mepsl), ¢GopMyJNpPoOBATH
CBOMCTBA IUIOIIA/H, BBISICHATH UX HAIJISIAHBINA CMBICII.
BeiBoauTh (GOpMyINBl IDIOMIAAN Mapajuiesiorpamma,
TPEeyTroJbHHUKA, Tpaneluu 13 (GopMyIbl ILIONIATH
OpsIMOYTOJIbHUKA (KBaJpara).

BeiBoauTh dbopmyner  mmomanu BBIITYKJIOTO
4eTHIPEXYTOJIFHUKA dYepe3 OUaroHaad W yroa
mexnay Humu. HaxoauTes mromanu  ¢Guryp,
H300pa>KEHHBIX Ha KJIeT4aTOU Oymare,
HCII0JIb30BATH pa3zbuenue Ha 4acTu u
JOCTPOEHHE.

Pa3z6upartnb npumMepbl HCIIOJIb30BAHUS
BCIIOMOTraTeJIbHOU wiomanu Ui pelieHus

reOMETPUYCCKUX 3a/1a4.

HaxoauTp nuomaan mogoOHBIX GUTryp.
BbIYHMCIATH TUIOMAAH PA3TUIHBIX MHOTOYTOJIBHBIX
¢buryp.

Pemrate 3amauym Ha [UIONIAJh C MPAKTUYCCKHUM
COZICpIKaHUEM

Teopema Iludaropau
Havajia
TPUTOHOMETPHUH

(10 v)

Teopema IIndaropa, eé
JI0Ka3aTeIbCTBO W NPHUMEHEHHE.
Oo6parnast Teopema [Tudaropa.

OmnpeneneHre TPUTOHOMETPUYECKUX
pyHKIHH OCTPOro yria,
TPUTOHOMETPUUYECKHE

COOTHOILICHUSI B MPSMOYTOJIBHOM
TpEeyroabHUKE. OcHoBHOE
TPUTOHOMETPHUYECKOE  TOXJIECTBO.

Joka3piBaTh Teopemy I[ludaropa, mcnoib3oBaTh
e€ B IPAKTHYECKUX BBITUCIICHUSX.
PDopMyIMpPOBaTh OIPEIEIICHUS
TPUTOHOMETPHUYECKUX (PYHKIHMH OCTPOro yria,
NPOBEPATh UX KOPPEKTHOCTh.

BBIBOAUTH TPUTOHOMETPUYECKUE COOTHOULICHUS B
npAMOYTOJIBHOM TPEYT'OJIbHUKE.

HccirenoBaTh COOTHONIGHHMSI MEXKAY CTOPOHAMH B
NPAMOYTOJIBHBIX TPEYTOJIbHUKAX € yriaamu B 45° u
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COOTHOMICHUsI MEXJy CTOPOHAMH B
NPSIMOYTOJIBHBIX TPEYTOJIBHHUKAX C
yrinamu B 45° u 45°; 30° u 60°

45°; 30° u 60°.

Hcnonb3oBaTrh GOpMyIIbl IPUBEISHUS U1 OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO JJIsI HAXO0XKICHUS
COOTHOIICHUH MEXTy TPUTOHOMETPUICCKIMHU
(QYHKIMSMH pa3jIMYHBIX OCTPBIX YIJIOB.
IIpuMeHATH TOJyYeHHBIE 3HAHUS U yMEHHUS IIPU
peImeHnn NpaKTUIeCKUX 3ajiad.

3HAKOMUTBCH € I/lcTopl/leﬁ pPa3BUTUSA T'€OMECTPUHA

Yribl B OKPYKHOCTH.
BnucanHbie

M ONHMCAHHbIE
YeThIPeXyroJbHUKH.
KacarteabHble

K OKPY:KHOCTH.
Kacanue oxpy:xHocTeil

(13 v)

BrnucanHble U LIeHTpallbHBIEC YIJIBL,
YTOJI MEXY KacaTeJIbHON U XOpIOii.
Yriasl MeXay XopaaMu u
CEeKYIIUMH.

Brniucannble 1 onMcaHHbIE YEThIPEX-
YIOJIBHUKHU, UX IPHU3HAKU U
cBoiicTBa. IIpumMeHeHue sTHX
CBOICTB

IpU PElIeHUH I'eOMETPUYECKUX 3a-
aad.

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

HaxoauTh BIIMCaHHBIC YTIIBI, OIMMMPAIOIIHECs Ha OOHY
YTy, BBIMHCJISITH YTJIBI C IOMOIIBIO TEOPEMBI O
BIIMCAHHBIX yIJIaX, TEOPEMbl O BIIHCAHHOM
4eTpEXYTOJIbHUKE, TEOPEMBI O [IEHTPAIILHOM yTJIe.
HUccienoBath, B TOM YHCIIE C MTOMOIIBIO U(POBBIX
pecypcoB, BIIMCAHHBIE U OIIMCAaHHBIC YETBHIPEX-
YTOJIbHUKH, BBIBOJAUTH HX CBOWCTBA W MPU3HAKH.

B3zanmHOe  pacmono)keHHe — ABYX o

Hcnoab30BaTh 5TH CBOMCTBA M MPU3HAKU MIPHU
OKPY>XHOCTEM. Kacanune peleHny 3ana4
OKPY>XHOCTEHN

IloBTOpEHME,
000011IeHNE
3HAHUH

(4w

IToBTOpEHNE OCHOBHBIX ITOHSITHH U
METOJIOB KypCOB 7/ U 8 KJIacCcoB,
o0o0mieHre 3HaHUM

PemaTh 3aja4M Ha MTOBTOPEHUE, WILUTIOCTPHUPYIIIHE
CBSI3U MEXX/Iy Pa3JIMYHBIMU YacTsIMU Kypca

96




9 knacc (He Menee 68 1)

Ha3zpanmue
pas3jaena (TemMbl) OcHOBHOe coaep:KaHue

Kypca (4HCJI0 4acoB)

OcHOBHbIE BH/IbI
ACATCIbHOCTH oﬁyqammnxcﬂ

Tpuronomerpusi. OrmpeieIeHue TPUTOHOMETPUICCKHIX @DopMyIHPOBATH ONPeIeTeHU ST
TeopemsI kocunycoB u | (yHkouil yriaos ot 0° go 180°. TPUTOHOMETPUICCKUX (DYHKIIUH TYIBIX U MPSIMBIX
CHHYCOB. KocuHyc ¥ cHHYC TIPSIMOro U TYIOTro YIJIOB.
Pemenue yria. Teopema KOCHHYCOB. BbIBOAMTH TEOpEMY KOCHHYCOB U TEOPEMY CHHYCOB
TPEYroJibHUKOB (O0o06mEnHas) TeopeMa CUHYCOB (C (C pagMycOM OIHMCAHHOM OKPYXHOCTH).
(16 u) panu- PemiaTre TpeyroabHUKU.
YCOM ONMCaHHOH OKpy»HOCTH). Ha- Pemars npaktuueckue 3agadyu, CBOISIIMECS K Ha-
XOXKACHUE NJIMH CTOPOH U BEJIMYHH XO>KJICHUIO PA3JIMYHBIX DJICMEHTOB TPECYTOJIbHUKA

YTJIOB TPEYTOJIBLHHUKOB.
dopmyna mIOMIAAN TPEYTOJIBHHUKA
yepe3 JABE CTOPOHBI U YTOJl MEXIy
Humu. Popmyiia nmiioniagu
4eThIPEXYTOJIBHUKA YEPE3 ero
JHaroHaIn

U yroJl MeXJy HHUMHU.
IIpakTnyeckoe npuMeHeHHe
JIOKa3aHHBIX T€OpeM
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I[Ipeodpa3zoBanue
nogodusa. Merpuyeckue
COOTHOWICHHS

B OKPY:KHOCTH

(10 )

[lonsitTue o mpeobGpa3zoBaHUU TOJIIO-
ousl.

COOTBETCTBEHHBIC DIIEMEHTBI ITOJI0O0HBIX
¢uryp.

Teopema 0 IPOU3BEJICHUU OTPE3KOB
XOpA, TeopeMa O MPOU3BEICHUU
OTPE3KOB CEKYIINX, TeOpeMa O KBaJpaTe
KacarenbHOU. [IpumeHenue B
pelICHUH reOMEeTPUICCKUX 3a1a9

OcBauBaTh NOHSATHE IIPEOOPa30BAHUS TOAOOUS.
HUccaenoBaTh OTHONICHHE JUHEWHBIX 3JIEMEHTOB
¢uryp npu npeobpazoBanuu nonodbus. Haxoaurs
MpUMEpPHI MOAO00HSI B OKpYy>KaroIel
JEUCTBUTEIBHOCTH.

BBIBOANTH METpUYSCKUE COOTHOMICHUS MEXKIY OT-
pe3KaMM XOpP/, CEeKYyIIUX U KacaTeIbHBIX C
HCITOJIb30BAaHHEM BITHICAHHBIX YTJIOB M ITOJOOHBIX
TPEYrOJILHUKOB.

PemaTh reomeTpryeckye 3aJaud U 3a/1a4d U3
pealbHON )KU3HH C HCIIOJIB30BAaHUEM ITOTOOHBIX
TPEYrOJIbHUKOB

Bexrtopbi(12 u)

OmpeneneHne BEKTOPOB, CIOXKEHUE H

pa3HOCTH  BEKTOPOB, YMHOXEHHE
BEKTOpa Ha YHCJIO.
dusnyeckui U reoMeTpUYECKUit

CMBICII BEKTOPOB.
Pa3znoxenue  BekTOpa MO
HEKOJUIMHEAPHbIM
Koopaunatsl BekTOpa.
CkalsipHO€ TPOU3BEJEHUE BEKTOPOB,
€ro MNpPUMEHEHHE [UII HaxXOXICHUS
JUTUH U yTJIOB.

Pemrenne 3a1a4d ¢ moMoNIbI0 BEKTOPOB.

JIBYM
BEKTOpaM.

ITpuMmeHeHNe BEKTOPOB TSI PEIIICHUST
3a71a¥ KHHEMaTUKA U MEXaHUKH

Hcnouab3oBaTh BEKTOpbl KaK  HaIlpaBJICHHBIC
OTpPE3KH, HCcC1e10BATh TeOMETPUISCKUN
(mepemenieHre) M (QU3NYCCKUA (CUIIa) CMBICIIBI
BEKTOpPOB.

3HaThL ompeJejJeHHsi CyYMMBI W Pa3HOCTH
BEKTOPOB, YMHOXXEHHs BEKTOpa Ha YHCIO,
HccjaeoBaTh T'E€OMETPUYECKHH W (PU3HYECKHit
CMBICJIBI TUX ONEepanui.
Pematn TeOMeTpUYECKHUEe
HUCIIOJIb30BAaHUEM BEKTOPOB.
PackyiaasiBaTh BEKTOp 110 IBYM HEKOJJIMHEAPHBIM
BEKTOpaM.

Hcnoab3oBaTh CKaJIsIpHOE TpPOU3BECHNE
BEKTOPOB, BBIBOJAUTH €0 OCHOBHEIE CBOMCTBA.
BpIYMCIATE CyMMY, pPa3HOCTh U CKaJIsIpHOE
IIPOU3BEJICHUE BEKTOPOB B KOOPJAUHATAX.

3agadyu C

HpHMeHﬂTb CKaJIIPHOC NPOU3BECACHUC AJIsA
HaXOXKJACHUA MJIMH U YTIJIOB
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JdexapToBbl
KOOPIUHATHI
miockoctu (9 4)

Ha

,HeKapTOBI)I KOOpAWHATHBI TOYECK Ha
IIJIOCKOCTH.

YpaBHeHUe OpsIMOM. Yriaosoi
KOdpPHULIIEHT, TaHT€HC yria
HaKJIOHA, napauieIbHBIC u
NEePHEeHANKYIISIPHBIE TIPsSIMBIE.
YpaBHeHUe OKPY>KHOCTH.
Haxoxnaenne koopauHaT TOYEK
nepecedeHUs OKPY>KHOCTH u
MPSIMOM.

MeTton KOOpAMHAT IIPU PELICHUU
reoMeTPUUYECKUX 3ahad.
Hcnons3oBanne meToma KOOpAMHAT
B MPAKTUYECKUX 3aJadax

OcBauBaTh MNOHSITHE TMPSAMOYTOJBHON CHCTEMBI
KOOpPJHMHAT, IeKapTOBBIX KOOPIAWHAT TOYKH.
BeIBOIMTHL ypaBHEHHE TIPSIMOM W OKPY>KHOCTH.
BeiieasiTb TOJHBIA KBanpaT Il HaXOXXICHUS
LEHTpau pagnyca OKPYXHOCTH IT0 €€ ypaBHEHHIO.
Pemate  3ajaum Ha  HaXOXXIEHHE  TOYEK
TepecedeHus MPsAMBIX U OKPY>KHOCTEH ¢ MOMOIIbIO
METOJla KOOpAUHAT.

Hcnosb30BaTh CBOWMCTBa YTIJIOBOrO ko3 QuIMeHTa
OpsIMOIl TIPM peIIeHuH 3aAad, sl ONpeAcTIeHUs
pacIoIoKEeHUsST TPSIMOM.

IIpumenaTns KOOPAWHATHI npu pemeHnn
TEOMETPUYECKNX ¥ MPAKTHUECKUX 3anad, JJIs
IIOCTPOCHMUS MaTeMaTHYECKUX Mozesei

peanbHBIX 327124 («KMETOJ KOOPAHUHATY).
IMonb30BaTHCA JUISI IOCTPOCHUSI M HCCIICIOBAHUMI
U POBBIMH pecypcaMH.

3HAKOMHUTBCS C MCTOPHE#l Pa3BUTHS T'€OMETPHHI

99




IIpooonoicenue

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

OcHoBHOe cojepikaHue

OcHOBHBIE BHU/bI IeATCJIbHOCTH
o0yyaroumxcs

IIpaBuiabHbIC
MHOTOYT0JIbHUKH.
JliuHA OKPY:KHOCTH U
IUIOIAb Kpyra.
Bpluucienue 1iomaaei

(CR))

IlpaBuibHBIC MHOTOYTOJIBHUKH,
BBIYHUCJICHUE UX DJIEMEHTOB. Yucio
T U JUIMHA OKpY>KHOCTHU. JlnmnHa nyru

OoKpy>kHOcTU. PanuanHass mepa

yria.

I[Tnomtans Kpyra v €ro 3JICMECHTOB

(cexTopa B cerMeHTa). Beraucnenue

mromanei (puryp, BKIFOUAIOLINX

3JIEMEHTHI Kpyra

DopmMyIHPOBaATh OIPE/CICHUE HPAaBUIIBHBIX
MHOI'OYT'OJIbHUKOB, HAXOAUTb UX AJIEMCHTHI.
ITo1b30BaTHCS TOHATHEM JUIMHBI OKPY>KHOCTH,
BBEJEHHBIM C TOMOIIBIO TTPABUIIBHBIX
MHOTOYTOJIHUKOB, ONpPeJeATh YHCIO T, JIUHY JyTU
" paJIHaHHYIO Mepy yTia.

IIpoBoauTh nmepexon OT paJMaHHON MEpHI yria K
rpaaycHOl B HA0OOpOT.

OnpeaeasaTs MIOMAAbL KpyTa.

BreiBoauth ¢dopmyisl (B rpaxyCHOl U paauiaHHOMN
Mepe) A AJIUH OyT, IUIOMIajeil CEeKTOPOB U
CETMEHTOB.

BeruncasaTe mromann GuUryp, BKIIOYAIOMIAX dJIe-
MEHTBI OKPYKHOCTHU (KpyTa).

HaxoauThs miomanu B 3ajlayaxX peaJbHON KU3HU
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HBI/I)KeHl/lﬂ IJIOCKOCTH
(6 9)

ITousiTMe O IBMIYKEHUH TUIOCKOCTH.
[TapannenbHBIN NEpPEeHOC, TIOBOPOT U
cuMmMmeTpusi. Ocu U IEHTPBI
CHUMMETPHH.

ITpocrelimme npuMeHEHUsT B
peleHuu 3amad

Pa3dupars npuMepsl, UITIOCTPUPYIOIINE MOHITHS
JIBIDKEHUS, IEHTPOB U OCEH CUMMETPHH.
DopMyIMPOBATHL  ONPEAEICHHUS]  MapajuIeIbHOTO
IepeHoca, IOBOPOTa M OCEBOM  CHMMETPHH.
BbIBOAMTH X CBOMCTBA, HAXOAMTDL HEIOJBHUIKHBIC
TOYKH.

HaxoauTh LEHTPHI U OCU CUMMETpPUI IPOCTEHIITNX
¢uryp.

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

Hcenonb3oBarh A4 NOCTPOCHUS M HUCCICIOBAHUN
U poBbIE peCcypChl

IloBTOpEHMe,
00001EeHHe,
cHCTeMAaTH3aIusl
3HAHMIT

(7 9)

IloBTOpEHHE OCHOBHBIX MHOHITHU U

METOJIOB KypcoB 7/—9  Kjaccos,
oboOmeHne W cUcCTeMaTH3aIns
3HAHUM. IIpocTreiimue
reoMeTpuueckne (QUTrypsl W = HUX
CcBoOlicTBa. HNsmepenue
reOMETPUYSCKUX BEJIMIHUH.
TpeyroanbHUKH.

ITapannensHble "
HePIICHAUKYJIISIPHBIE TIPSIMBIC.
OKpYy>XHOCTH " KpPYT.
I'eomeTpudeckue TTOCTPOCHHS.

Yribl B OKpY>XHOCTU. Brnimcannbie
u OIIMCaHHbIE OKpPY>KHOCTH
MHOT'OYTI'OJIbHUKOB.

IIpsimast 1 OKPY>KHOCTB.
YeTbIpEXyrojibHUKU. Biucanubie u

OnepupoBath  HOHATHUSIMH:  ¢durypa, TOuUKa,
npsimMasi, yroj, MHOTOyT'OJIbHUK, paBHOOEIPESHHBIN
u PaBHOCTOPOHHMUI TPEyrOJIbHUKH,
MPSIMOYTOTBHBIH TPEyTOJIBHUK, MeanaHa,
OuccekTpuca u BBICOTa TPEeyTrOJIbHHUKA,
napayieorpaMm, pomo, OpPsIMOYTOJILHUK,

KBaJpaT, Tparelus; OKPY>KHOCTb, KacaTeJIbHasl;
paBeHCTBO U mogobue GUryp, TpPeyrojJbHHUKOB;
napaaieIbHOCTb " HePIIeHIUKYJISIPHOCTD
OPsSIMBIX, YTOJd MEXIAY IHPSMBIMHA, CHUMMETPHS

OTHOCHUTEJIBHO  TOYKH M  HpsIMOW;  JJIMHA,
paccTosiHue, BEJIMYHHA yria, MI011aab,
IepuUMeTp.

Hcnoab3oBaTh (opMyJbl: IepUMETpa M IUIOMIAIU
MHOTOYTOJIbHUKOB, JUTUHBI OKPY>XHOCTH "
IIomaau  Kpyra, 00bEMa  NPSIMOYTrOJIbHOI'O
rmapajiIesIenune /1a.
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ONHUCAHHbBIE YETHIPEXYTOJIHLHUKH.
Teopema Ilmdaropa wu Havama
TpuUroHomerpuu. Pemenue oOmux
TPEyroJbHUKOB.

IIpaBuIbHBIE MHOTOYTOJIEHUKH.
ITpeobpazoBaHUs TIITOCKOCTH.
JBwxenus. [lonodue. Cummerpus.
ITmomrane. BeranciaeHue riolmaaci.
IMnomanu mogoOHBIX GUTYP.
JlexkapTOBBI KOOPAWHATHI HA
MJIOCKOCTH.

BekTopsl Ha miockocTu

OnepupoBarthb NOHATHAMU: OpsIMOYTOJIbHAs
cucTeMa KOOPIAWHAT, BEKTOP; HMCHOJb30BATh STH
TOHATHUS JJIsI MPEJACTABICHUS NAHHBIX U PEIICHUS
3ama4, B TOM 4YHCJIE W3 JAPYrUX y4IeOHBIX
npeaMeToB. PemaTe 3amauMm Ha TIOBTOpPEHHE
OCHOBHBIX MOHATHUH, MIUIIOCTPALIUIO CBSI3EH MEXKIY
pa3IuYHBIMHM YacTsIMHU Kypca. Beioupars meron
JJ1s peLICHUs 3aJa4un.

Pemiath 3a1a4M 13 NOBCEIHEBHOM >KU3HU

2 37ech TPEICTABICHBI 3JICMEHTHI COIACPKAHUS Kypca, H3IydaBIInecs B 5—8 Kiraccax M TpeOyIomue MOBTOPCHHS,
0000meHus u cucreMaruszanuu. OOpanaTbcsi KITOMY MaTepHally MOYKHO B BHJE aKII€HTa Ha 3aBEPIIAIOIIEM dTare
u3ydeHus1 Kypca 9 Kilacca WJIM pacIpesielisiTh MO COOTBETCTBYIOIIMM TEMaTHYSCKHM pasjesiaM, H3ydaceMbIM B
TedyeHne y4eOHOTo roja.
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ITIpooonsicenue

IIpu paspaborke paboyeil mporpaMMbl B TEMaTHYECKOM IUIAHHUPOBAHWHM MJOJDKHBI OBITH YUYTCHBI
BO3MOXHOCTH HWCHOJIF30BAHHUA DJICKTPOHHBIX (IUQPPOBBHIX) 0Opa30BaTEIAbHBIX PECYpPCOB, SBIISIOMIAXCS
Yy4EOHO-METOAMYECKUMH MaTepuaiamMu (MYJIbTUMEIUHWHBIE IIPOrpaMMBbl, JJEKTPOHHBIE YYEOHUKH U
3aJlaYHUKH, DJIEKTPOHHBIE OHUOIMOTEKH, BUPTyaJbHbIE J1aO0OPaTOPHUH, WUIPOBBIC IMPOrPAMMBI, KOJUICKIIHHU
mu(POBBIX 00pPa30oBaTENIBHBIX PECYPCOB), UCHOIB3YEMbIMH JJIsI OOYy4YSHHS W BOCIHTAHHUS Pa3IWYHBIX TPYIIT
MoJIb30BaTeliel, MPEJACTaBICHHBIMU B 3JIEKTPOHHOM (LIM(POBOM) BHUAC U PEATUIYIOIIMMHU JTUIAKTUYECKUE
Bo3moxkHocTH MKT,conep>xaHue KOTOPBIX COOTBETCTBYET 3aKOHONATENILCTBY 00 0Opa3oBaHMU.
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ITPUMEPHAAA PABOYASA IPOI'PAMMA

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

LEJIM U3YYEHUA YUYEBHOI'O KYPCA

B coBpemenHoM nm}ppoBOM MHpPE BEpPOSITHOCTh M CTAaTHCTHKA
npuoOperaroT BcE OONBIIYyIO 3HAYUMOCTH, KaK C TOYKH 3pPEHHUS
MPaKTUYECKUX TMPHIOKEHUH, TaKk M WX pPOJIM B OOpa3oOBaHUM,
HEoOXOIMMOM KaXAOMYy deJIoBeKy. BospacraeT umcio mpodeccuii,
IIPU OBJIAJICHUU KOTOPBIMH TpeOyeTcst Xxopoiasi 6a30oBasi IIOJArOTOBKa
B O6J'IaCTI/I BCPOATHOCTHU MU CTATUCTHKHU, TaKasd MNOAIOTOBKa BaXHa
JUTST MIPOAOIIKEHUS oOpa3zoBaHUA u JUTSt YCIIEITHO
npodeccruoHaIbHOHKapbePhI.

Kakzplii 4esloBeK ITOCTOSIHHO TNPHHHUMACT pPEIISHUsI Ha OCHOBE
HUMCHOIINXCA Yy HEro AaHHbIX. A pIRIS: | 00OCHOBaHHOI'O IPpUHATHUA
pemi€CHuA B YCJIOBHUAX HEAOCTATKa WX U30bITKA I/IH(I)OpMaI_II/II/I
HEoOXoauMOo B TOM  4YHCJI€  XOpomo  c(OpMHPOBAHHOE
BCPOATHOCTHOC U CTATUCTUYCCKOC MBIINIJICHUC.

HMMeHHO mO3TOMY OCTPO BCTaja HEOOXOIUMOCTh C(HOPMUPOBATE Y
oOydarommuxcsi (YyHKIMOHAJIBHYIO T'PAaMOTHOCTH, BKJIIOYAIONIIYIO B
ce0s1 B KayecTBE HEOTHEMJIEMOW  COCTaBIISIIONICH  yMEHHE
BOCHPUHHUMATh M KPUTHYECKH aHaJIM3UpOBaTh HHGOOPMALHIO,
MIPEICTABICHHYIO B pa3jIWYHBIX OpMax, MTOHUMATh BEPOSITHOCTHBII
XapakTep MHOTHX PEAIbHBIX IPOLECCOB W  3aBUCHUMOCTEH,
MIPOU3BOJIUTH MPOCTEUIIINE BEPOSTHOCTHBIC PAacUEThl. 3HAKOMCTBO C
OCHOBHBIMH IPUHUHUIIAMHU cOOpa, aHAIN3a U IIPEACTaBICHUS TaHHBIX
U3 pa3IMYHBIX cep KU3HM oOmiecTBa M rocylapcTrBa npuoOmiaeT
oOyuaromuxcss K OOIIEeCTBEHHBIM HHTepecaM. M3ydeHume OCHOB
KOMOWHATOPHUKHM pa3BUBAeT HABBIKM OpTraHU3anuu Iepedopa u
rnmojcuéTra 4HMciia BapUaHTOB, B TOM YHCJE, B NPUKJIAJHBIX 3ajadax.
3HaKOMCTBO C OCHOBAaMH TE€OpHH TpadoB co3maéT MaTeMaTHYECKHUU
dyamament s (QopMHpPOBaHHS ~KOMIIETEHIIMH B oOjlacTh
nHpopmatukn M 1UPPOBBIX TexHojorui. [lomumo »srtoro, mpu
U3YyYCHUHN CTAaTUCTUKHU 158 BECPOATHOCTHU 060Fal].[aIOTC5[
MNpPEACTAaBJICHUS Y4YallUXCsl O COBPEMEHHOM KapTHMHE Mupa U
MeTOoJax ero HuccieoBaHus, (OpMHUpYeTCs IIOHHMMAaHHUE PO
CTAaTUCTHUKHN KaK HCTOYHHKaA COIHMAJIBHO 3HAYUMOMN I/IH(bOpMaLII/II/I nu
3aKJIaJbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBINIICHHUS.

B cooTBeTcTBUM C MaHHBIMH LEISMH B CTPYKTYpe HPOTPaMMBbI
y4eOHOTro Kypca «BeposiTHOCTh M CTAaTUCTHKa» OCHOBHOM IIKOJIBI
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BBIJEJICHBI CICAYIOUIUE COACPKATCIBbHO-METOAUYCCKUEC JIMHUU:
«IIpencraBnenne  JaHHBIX W ONUCATeNbHas  CTAaTUCTUKA»;
«BeposiTHOCTBY»; «DJeMeHThl KOMOHMHATOpUKN»; «BBenenne B
TEOpHUIO TpadoB».

Conepxanue nunuu «lIpencraBieHue NaHHBIX M ONHCATelIbHas
CTATHUCTHUKA» CIIyKUT OCHOBOM 1JIs1 GOPMUPOBAHUS HAaBBIKOB PabOTHI
¢ wuH(poOpMamuei: OT UYTEHUs W HHTEpIpeTauuu HHPOpMAINH,
MpeJcTaBJICHHOW B TaOJiMIiax, Ha guarpamMmax | rpadukax ao cbopa,
IpeACTaBJICHUA W aHaJau3a  JAHHBIX C  HCIOJb30BAHUEM
CTAaTUCTUYECKHUX XapPaKTEPUCTHUK CPEIHUX U paccenBaHus. Paboras ¢
JIaHHBIMH, OOy4alolIuecs ydaTcsl CUMTHIBATH M HHTEPIPETUPOBATH
JIaHHBIE, BBIABUTaTh, apI'yMEHTHPOBATh U KPUTHUKOBAThL NMpOCTEHIIne
TUIIOTE3bl,  Pa3MBIIUIATE  HaA  (aKTOpaMH,  BBI3BIBAIOIIUMHA
U3MEHYUBOCTh, U OLEHUBATHb UX BIIMSHUE HAa pPaccMaTpUBacMbIC
BEJIMYUHBI U IIPOLIECCHI.

HNHTYyuTHBHOE NpEACTaBIEHHE O CIy4allHOH W3MEHYHUBOCTH,
HUCCIEIOBAHUE 3aKOHOMEPHOCTEM U  TEHJAEHLIMUU CTAaHOBUTCS
MOTHUBHUPYIOLIEH OCHOBOW Ul HU3Y4YEHUs TEOPUMU BEPOSATHOCTEH.
bonemoe 3HaueHme 31ech HMMEIOT IIpaKTUYECKUE 3a0aHUsA, B
YaCTHOCTH OMBITHIC KJIACCHYECKUMHU BEPOSITHOCTHBIMU MOJEISIMH.

[ToHsiTue BEpPOSITHOCTH BBOJMUTCSI Kak Mepa IpaBaoIono0us
ciydqaifHoro coOwitusi. Ilpm  wm3ydeHHMm Kypca oOydaromuecs
3HAKOMSITCS C MPOCTENIIMMU METOJaMHU BBIUYHUCIIEHUSI BEPOSITHOCTEN
B clly4aiHbIX SKCIIEPUMEHTAaX c PaBHOBO3MO>KHBIMU
3J€MEHTapPHBIMU HCXOOaMH, BE€POATHOCTHBIMU 3aKOHaMH,
MMO3BOJISIIOIIMMY CTaBUTh M pemiaTh OoJiee CI0XKHBIE 3anadyn. B kypc
BXOJSIT HayajJbHblE MPEIACTABICHUS O CIIydYalHbIX BEJIMYMHAX U HUX
YMCJIOBBIX XapaKTEPUCTHUKAX.

Taxxe B paMkKax Dd5TOro Kypca OCYLIESCTBISIETCS 3HAaKOMCTBO
00ydJaromuxcsi C MHOXECTBAMH M OCHOBHBIMH OINEpAlMsIMH Hall
MHO>ECTBAMH, pacCMaTpPUBAIOTCSI MPUMEPHl INPUMEHEHUS IS
pemeHust  3agad, a  TAK)XKE€  HCHOJIB30BaHUS B JIPYIux
MaTeMaTHYECKUX KypCaxX! yUeOHBIX IpeIMeTax.

MECTO YYEBHOI'O KYPCA B YYEEHOM IIVTAHE

B 7—9 knaccax mzydaercs Kypc «BeposSTHOCTb M CTaTHCTHKa»,
B KOTOpBIM BXoasaT pasznensl: «llpeacraBieHne ITaHHBIX U
omnucarteabHas CTATUCTHKAY; «BeposTHOCTBY; «DnemMeHTbI
KOMOWHATOpUKN»; «BBenenue B Teopuio rpadosy.

Ha n3ydenune nanHoro kypca orBoauT 1 yueOHBIN yac B HeIeIIO
B T€YEHHE KaXJ0ro roga odoyuenus, Bcero 102 yueOHbIX yaca.
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COHEPXAHUE YUYEBHOI'O KYPCA (I10 TOJAM OBYUYEHU )

7 xnacc

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

OmnucarelibHasl CTaTUCTHKA: cpejHee apudMeTHYecKoe, MeanaHa,
pa3Max, HauOoOJIbIIIee U HAaMMEHbIlIee 3HaYeHUsI Ha0opa YMCIIOBBIX
AaHHbIX. [IpuMepsl ciiyyallHOM U3MEHYHUBOCTH.

CiygafiHBIN SKCHEepUMEHT (OWBIT) HW CIIydaiiHOe COOBITHE.
BepostHocTs M wactoTa. Ponb MaloOBEpOSITHBIX W NPAKTHUYECKH
JIOCTOBEPHBIX COOBITHH B mOpupojec U B obmecTtBe. MoHeTa H
HUTpajibHasi KOCTHB TEOPUH BEPOSATHOCTEH.

I'pad, Bepmmua, peOpo. CreneHb BepmuHBL. Yuciao pédep u
cyMMapHas cTeneHb BepluuH. [IpencraBieHue o CBI3HOCTU rpada.
Henun w uwmkisl. [Tytu B rpadax. O6xon rpada (9iiepoB myTh).
IIpencraBnenne 06 opueHTHpoBaHHOM Tpade. Pemenue 3amadc
IMOMOIIIBIO TpadoB.

8 kiacc

[IpencraBieHne maHHBIX B BHIE TAOJIMI, auarpaMMm, rpa@uxos.
MHOX€eCTBO, 3JIEMEHT MHOXECTBA, IMMOAMHOXecTBO. Orepanuu Hal
MHOECTBaMH: oObeIMHEeHHE, rnepeceveHue, JIOTIOJTHEHHE.
CpolicTBa omnepanuidi HaJX MHOXXECTBAMH: II€PEMECTHUTEIILHOE,
codeTaTeIbHOE, pachpeAeiuTeNIbHOe, BKIIo4YeHus. lMcnonb3oBanne
rpadu4yecKoro IMnpeACcTaBiICHUs] MHOXKECTB ISl OIMMUCAHUS pealibHbIX
IIPOIIECCOB M SIBJICHUH, IPU PEILICHUH 3a1a4.

N3mepenue paccenBaHus AaHHBIX. Jlucnepcusi U cTaHJapTHOE
OTKJIOHEHHE YHMCJIOBBIX HaOOpoB. /lnarpamma paccenBaHUsI.

DOneMmeHTapHble COOBITHUS ciydaiiHOro omnsita. CrydaiiHbie
cobOwiTHsi. BepositHocTn coObITHI. ONBITEI C PaBHOBO3MOXXHBIMH
3JIEMEHTApHBIMU coObITHsIMU. CiydailHeId BBIOOp. CBSI3b MEXIy
MaJIOBEPOSITHBIMH ¥ NPAKTHUYECKH JIOCTOBEPHBIMH COOBITHSIMH B
IpUpoJie, OOMmecTBEe U HayKe.

Jepeso. CaoiicTBa JIEPEBBEB! €JUHCTBEHHOCTh nyTH,
CYIIECTBOBAaHHE BHCSYEH BEPIIUHBI, CBS3b MEXIYy YHCIOM
BepmimH U guciaompéodep. IIpaBuno ymHoXeHus. Pemenne 3amad c
nomMomipio  rpados. IlpoTrmBomosiokHble coObITHA. Jluarpamma
Diinepa. O0benuHEHNE W TiepecedeHue coObIThil. HecoBmecTHBIE
COOBITHS. dopmyria  CIOXKEHUS BEpPOSITHOCTEN. YcnoBHas
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BEepOSITHOCThL. [IpaBuiio ymHOXXeHHUs. He3aBUCUMBIE COOBITHS.
IlpencraBienue skcriepuMeHTa B Buje jepeBa. Peuienuwe 3anad Ha
HaxXOXXJIEHUE BEPOSITHOCTEH C IIOMOILIBIO JEpPEBA CIy4YalHOI'O
SKCOEepPUMEHTa, nuarpamMm Diiepa.

9 kiace

IIpencraBneHne JaHHBIX B BUAE TAOIHI, AMarpaMm, rpaduKosB,
WHTEpIpETalns TaHHBIX. UTEHNE U NMOCTPOCHHUE TAOJHIl, THArpaMM,
rpaUKOB IO pPealbHBIM JTaHHBIM.

[lepecranoBkn u ¢dakrtopuan. CoyeTaHuss M YHUCIO COYETAHUI.
Tpeyronpnuk Ilackansa. PemeHue 3amady ¢ HUCIOJB30BAHUEM
KOMOWHATOPHKH.

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

HUcneitanue. Ycenex m Heynaua. Cepust UCOBITAHUN [0 HEPBOro
ycrexa. Cepus ucneiTaHuii bepHyiumm. BeposTHocTn coObITHIT B
cepuu ucnblTaHul bepHyiuiun.

CnyuaiiHast  BeJIMYMHA W pacOpedelieHHE  BEpPOSATHOCTEM.
MatemMaTu4deckoe OXXHJaHUe u JUCIIEPCHUS. ITpumepsnr
MaTeMaTHYECKOTO OXKUJAaHHUS KAaK TEOPETHUYECKOTrO CPEIHETrO
3HA4YEHUs BEJIWYUHBI. MaTeMaTH4eCKOe OXXHIAaHUE U JUCIEPCUs
Clly4yallHOW BEJIMYUHBI
«4YHUCIO YCHEXOB B CEpUM HUCHBITAaHUU bepHymnmm».

INonsitTue o 3akoHe OONBIINX YHcels. M3mepeHHe BepoOsSITHOCTEH
C TOMOIbI0 4JacToT. Ponbk M 3HaUeHHE 3aKOHA OOJBIIMX YHCET B
MIpUPOJIE U OOIIECTRE.

TIAHUPYEMbBIE ~ TIPEJIMETHBIE  PE3VJILTATHl  OCBOEHHSI
IIPUMEPHOI PABOYEU IIPOTPAMMBI KYPCA (II0 T'OJIAM
OBYUEHHS)

I[IpenmeTHBIE pe3ysbTaTBl OCBOEHHSI Kypca «BepositTHOoCcTh u
CTaTUCTHKa» B 7—9 Kjaccax XapaKTepHU3YyIOTCS CIEeAYyIOUIUMU
YMEHUSIMHU.

7 Kjace

— Yurate uHGOpMAIIHIO, MPEACTABICHHYIO B TalJiMLax, Ha
auarpaMmax; IIpeACTaBiIsATh JaHHbIE B BHJAE TaOJIML, CTPOUTH
nauarpaMMbl  (CTOJIOMKOBBIE — (cTONOYaThIE) U KPYroBbI€) IO
MacCUBaM 3HAYECHUH.

— OnuceiBaTb W HHTEPHPETUPOBATH pEAJbHBIE YHUCIOBBIC
JNaHHbIe, IPeACTaBJIICHHBIE B TA0MHUIaX, HA AUarpaMMax, rpadukax.
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— Hcnonb30BaTh JJisl OMMUCAHUS JaHHBIX CTATUCTHYECKHUE
XapaKTEePUCTHKHU: cpejiHee apudmMeTruieckoe, MeaMana,
HauboJIbIlIee 1 HAUMEHbIIIee 3HAUYCHUS, pa3Max.

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

8 kaace

—  H3Bnexats u npeoOpa3oBLIBATH nHpopmanuio,
MpeJCTaBICHHYI0 B BuAe Tabiuin, auarpamMmm, TIpadHKoOB;
MIPECTABIISITH JaHHBIE B BUAE TaOJIHL, AUarpamMmm, rpapuKosB.

— OnuceIBaTh JAaHHBIC C IIOMOIIIBIO CTaTUCTHUHYCCKHNX
moKa3aTeJieii: CpeaAHuxX 3HAYCHUN © MEp pacccuBaHUsA (paBMaX,
AUCTICPCHUSA 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 BCPOATHOCTHU CJ'Iy‘IaﬁHBIX COOBITHIT B OIbITax, 3Has
BCPOATHOCTHU DJICMCHTAPHBIX CO6LITPII>1, B TOM YHCJIC B OIIbITax C
PaBHOBO3MOXXHBIMHU 3JICMCHTAPHBIMHU COOBITHSIMHU.

—  Hcnons3oBaTh rpaduueckue MOIEIH: IEPEeBO CIyd4alHOTO
SKCIIEpUMEHTA, JUarpaMMsbl Diiiepa, YuciaoBas IpsiMas.

— OHCpHpOBaTB ITOHATUSAMM MHO>XECTBO, IIOAMHOKECTBO,
BBIITOJIHATH ornepannuu Hag MHO>XCCTBaMM: O6LCI[I/IHCHI/IC,
nepeCceUCHUEC, MOOIOJIHCHUEC, TMEPCHUCIIATH JJICMCHTBI MHOXECTB,
OPpUMCHSATH CBOMCTBa MHOYKECTB.

— Hcnonb3oBaTh Tpaduyeckoe IMPEICTABICHUE MHOXECTB U
CBsI3ell MEXJy HUMM JUIs ONUCAHUSI IIPOLIECCOB U SBJIECHUIH, B TOM
YHUCJe MPU pEelHIeHHH 3a7ad W3 JPYTuX Yy4eOHBIX MPEIMETOB U
KYPCOB.

9 kaace

—  H3Bruekarsb u npeoOpa3oBEIBATh nH(GOPMAIHIO,
MPEJCTABICHHYIO B PAa3JIMYHBIX HCTOYHHWKAX B BuUIe Tabiui,
auarpaMM, TpadHKOB; NPEJICTaBISITH JaHHBIE B BHUJIE TaONUI,
auarpaMm, rpadukKos.

—  Pemarp 3amaun OopraHmM30BaHHBIM NEpeOOpPOM BapHAHTOB, a
TaK)ke C UCIIOJIb30BaHMEM KOMOWHATOPHBIX MPABUII M METOOB.

—  Hcnonp30BaTh ONMUCATEIbHBIE XapPAKTEPUCTUKHU JIJISI MACCHBOB
YHUCJIOBBIX JaHHBIX, B TOM 4YHCJIC CPECIHHUEC 3HAYCHUA U MCEPbI
pacceuBaHwusl.
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— HaxoguThs 4acTOTbl 3HAYEHHM M YacTOThl COOBITHS, B TOM
qHCIC IIOJIB3YSICh pe3yjbTaTaMHM NPOBEACHHBIX HM3MCPCHUH H
HaOJIr0 NEeHUIA.

—  HaxoauTe BEpOATHOCTH CIyYallHBIX COOBITHH B H3yUYCHHBIX
OmbpITaX, B TOM YHCJIE€ B OIBITAX C PABHOBO3MOXXHBIMHU
SJIEMEHTAPHBIMU COOBITHUSIMH, B CEPUSIX HMCHBITAHUH 10 IIEPBOTO
ycrmexa, B cepusiXx UCIbITaHuM bepHynn.

— HNmeTsr 1npenacrtaBjieHHME O CIIydyallHOM BEJIMYMHE U O
pacnpenesieHun BEpOsITHOCTEH.

— HNmeThb npeaAcTaBJICHUE O 3aKOHE OOJILIIMX YHCEI KakK O
OposABJICHUU 3aKOHOMEPHOCTU B cnyqaﬁnoﬁ N3MCHYHNBOCTH H O
PO 3aKOHA OOJIBIIINX YHCEN B opupoac u O6H.ICCTB€.
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TEMATUYECKOE [NIAHUPOBAHUE YUYEBHOI'O KYPCA(IIO TOAAM OBYUYEHUNA)

7 xnacc (He Menee 34 )

Ha3Banmue
pa3aena (TemMbl)
(4UCI0 YacoB)

OcHOBHOe coaep:kaHue

XapakTepuCcTHKA AeSITeJbHOCTH 00y4aloluxcst

HpeucTaBﬂeHnez[aHme
(7 )

IlpencraBnenue
TalIHIIax. IIpaxkTuueckue
BBIYHCIICHUST o TaOGIHUYIHBIM
JAaHHBIM. H3Bneuenune u
WHTEpIIpETaLus TaOJIMYHBIX
nanHbex. [IpakTndeckast padora
«Ta0muupen.

JaHHBbIX B

OcBauBarb CcrocoobI MpeACTaBICHUS
CTaTHCTUYECKUX JaHHBIX M YHCJIOBBIX MacCCHBOB C
TOMOIIBIO TAOJIUI] U AUArpaMM C HUCIIOIb30BAaHHUEM
aKTyaJIbHBIX U BXKHBIX TaHHBIX (AeMorpaduaeckue
JaHHBIE,  IIPOM3BOJICTBO  TPOMBIIUICHHOW |
CEJIbCKOXO0351CTBEHHOM OPOAYKLMH,
OOIIIEeCTBEHHBIC U PUPOIHBIC SIBICHUS).

I'padpraeckoe OpeacTaBICHUAE HN3yuyars ™Meroabl paboTel ¢ TaOMUYHBIMHA U
JTaHHBIX B BHUIC KPYTOBBIX, rpa@UYEeCKUMH  TMPEACTAaBICHUSIMH JaHHBIX C
CTOJIOMKOBBIX (cTonbyaThIX) MOMOIIBIO  HU(PPOBBIX  pPECypcoB B  XoJe
nuarpamMMm. UTeHHME M TOCTPOCHHE IpaKTHIECKUX padoT

JauarpamMm. ITpumepsl

neMorpaduIecKux JarpamMM.

ITpakTryeckas pabora

«JlnarpamMmmbI»
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OnucareabHast
CTATHCTHKA
(8w

Yucnossie Habopbl. CpenHee
apudmMeTHIecKoe.

Menuana yucioBoro Habopa.
YCcTOMYMBOCTE MeAUAHEL.
ITpaktraeckast padora «Cpenaue
3HAYCHUSD).

HanbGonpiree 1 HauMeHbIIIEe
3HAYSHUsI YUCIIOBOTO Habopa.
Pazmax

OcBauBaTh NOHATHS. YHCIOBOM Habop, Mepa
HEHTpaJIbHON TEeHAEHIMU (Mepa LIeHTpa), B TOM
qHCciIe cpeiHee apudMeTHIecKoe, MeIHaHa.
OnuceIBaTh CTAaTUCTUYECKHE JAHHBIE C TMTOMOIIBIO
cpenHero apudMeTHYECKOro M MeauaHbl. Pemats
3a1avu.

H3yuyarp cBolicTBa CpeJHHUX, B TOM YHCIE C
MOMOIIBIO  HUPPOBBIX  PECYpcoOB, B  XOIe
MPaKTHIECKUXPaboT.

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

Pemare 3agaum Ha BBIOOp cmocoda ONMHCaHUS
JTaHHBIX B COOTBETCTBHHM C HPHUPOJON HAaHHBIX U
LICJISIMM M CCIIC/IOBaHUSI
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IIpooonoicenue

Ha3Banmue
pas3jaena (TemMbl)
(4HCI0 YacoB)

OcHoBHOe cojepikaHue

XapaKTepnchca AeATECJIbHOCTH Oﬁy‘l alIUXxcs

Cayuaiinas
H3MEHYHBOCTH

(6w

CryuaitHas U3MEHYNBOCTH
(nmpumepsr). YacTtoTra 3HAYeHUIl B
MaccHuBe JaHHBIX. [ pynmupoBka.
I'ucrorpammel.
IIpakTtnueckass pabora «CiydaiiHas
H3MEHYHBOCTEY

OcBauBaTh MOHSITHSI. YacTOTa 3HAYCHHUII B MacCHBeE
JAaHHBIX, TPYNIHUPOBKA JAaHHBIX, THCTOTpaMMa.
Crtpouts u aHAJIM3UPOBAThH TUCTOTPaMMBI,
noaAdMpaTh MOAXOASAIINHN IIar TPyHIHUPOBKH.
OcBauBaTh rpaduecKHue IPEACTaBICHHUS Pa3HBIX
BUJIOB CiIydyallHOH M3MEHYHUBOCTHU, B TOM YHUCIE C
NOMOIIBIO  IHUGPOBBIX  PEecypcoB, B  Xoze
MpaKTHIECKOW paboThI

BBenenue B Teopuio
rpagos
(4w

I'pad, BEpIINHA, pe6po.
IIpeacTaBieHre 3a/1a4y C MOMOIIBIO
rpada. CrerieHp  (BaJCHTHOCTB)
BepwMHBL.  Ywucio péoep "
cyMMmapHasi cTerneHb BepuinH. Llenb
" ITUKIJT. ITyte B rpade.
IIpencraBieHue o CBSI3BHOCTH rpada.
O6xon rpada (DHIEpPOB IYTh).
IIpencraBienne o0
OpPHUEHTHUPOBAHHBIX rpadax

OcBauBaTh MNOHATHA: Tpad, BepmuHA Trpada,
pedpo rpada, crereHp (BaJICHTHOCTH BEPIIHHEI),
LIeNbU ITUKII.

OcBauBaTh NOHATHA. ITYTh B rpade, SUIEPOB IIyTh,
o0xon rpada, OpueHTUPOBAHHBIN Tpad.

Pemate 3amadym Ha IIONCK CYMMBI CTeNeHEH
BepInH rpada, Ha TTOUCK 00x0/1a rpada, Ha MOUCK
myTel B OPHEHTHPOBAHHEIX rpadax.

OcBanBaTh CHOCOOBI TIPEACTABIICHHSA 3ajJa4 U3
Kypca anreopbl, TeOMETPHUH, TSOPUU BEPOSITHOCTEH,
IPYTHX MPEIMETOB C IMTOMOIIBIO TpadoB (KapThl,
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CXEMBI, IJIEKTPUYCSCKUE Iend, (PyHKIHMOHAJIbHbIC
COOTBETCTBUS) Ha MpUMEpPax

BeposiTHOCTL M 4acToOTA
CJIy4aiiHOro COObITHS
(4w

CrnyyallHBI ONBIT UM Clly4daiiHoe
coOrITHe. BepositTHOCTE M wacToTa
coObITUA. PONTE MaJIOBEPOSITHBIX U
HPaKTUYIECKU JOCTOBEPHBIX
COOBITHH B IPHUPOJIC U B OOIIECTBE.
MoseTta u wurpajgbHasi KOCTb B
TEOPUU BEPOSTHOCTEMN.

OcBauBarb MNOHATHS. CIy4YallHBIII  ONBIT H
cllyyaiiHOe cobrITHE, MaJIOBEPOSTHOE u
MPaKTUYECKHU JOCTOBEPHOE COOBITHE.

HN3y4yaTh 3HAUUMOCTH MAJIOBEPOSITHBIX COOBITHN B
npupoae W OOIIecTBe Ha BaXKHBIX IIpUMepax
(aBapwum, HecYacTHbIE ciy4au, 3aImTa
TepcoHaJIbHOMMH(pOPMAINH, TIepeaada JaHHBIX ).

ITpakTuyeckas pabora «Yacrora H3yuyaTh ponp KIACCHYECKHUX BEPOSTHOCTHBIX
BBINIAJIEHUsS OpJIay Monesyeil (MOHeTa, WrpajbHas KOCTb) B TEOPHH
BEPOSITHOCTEH.
Habarogate #m  m3y4yaTh 4YacToTy COOBITHH B
MPOCTBIX OSKCHEpPUMEHTaxX, B TOM YHCIE C
MOMOIIBIO  HHMPOBBIX  PECypcoB, B  Xone
MPaKTUIECKOH padoThI
O6o6menne, koutpoas | IIpencraBiaeHue JTaHHBIX. IloBTOPSITH M3y4YeHHOE M BBICTPAUBATH CHCTEMY
(5 9) OrnmcaTtenbHas CTaTHUCTHKA. 3HAHUH.

BeposiTHOCThCITYy4aiiHOTO COOBITHS

PemaTe 3aga4ym Ha IIpEACTaBICHUE W OIHMCAHUE
JTaHHBIX C IOMOIIBIO HW3YYCHHBIX XapaKTEPUCTHK.
OO0cy:k1aTh NpUMepPbl  CIIydailHBIX  COOBITHIA,
MaJIOBEPOSITHBIX M TIPAKTHYECKH JOCTOBEPHBIX
CIIy4alHBIX COOBITUH, UX POJIH B IPUPOJE U KU3HU
yeJIoBeKa
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8 kiacc (e menee 34 )

Ha3zpanmue
paszaena (TeMbI) OcHoBHOe cojiepKaHue XapakTepuCTHKA JIeATeJbHOCTH 00y4YaroIuxcs
(4HCI0 YacoB)
IloBTOpeHue kypca7 ITpencraBieHue JTaHHBIX. IToBTOPSAITH H3y4EeHHOE U BBICTPAUBATH CHCTEMY
KJacca OmnucarenbHas CTaTUCTHUKA. 3HaHWUM.
(4 v) CrygaitHas U3MEHYUBOCTb. Pematp 3agadym Ha IIpEICTaBICHHWE W OIMCAaHUE
Cpennue yncioBoronabopa. JMaHHBIX C IOMOIIBIO W3YUEHHBIX XapaKTEPHUCTHK.
Cry4gaitaeie coOwITHsA. BeposTHOCTH Pemarn 3a71a4M Ha MpeCTaBICHUE
M1 4acToThl. KilacCMYEeCKHE MOIEIHU TPYHIUPOBAaHHBIX JAHHBIX M OITMCAaHWE CITydailHOM
TEOPHUH BEPOSITHOCTCH: MOHETa | U3MEHYNBOCTH.
HUrpajgbHasi KOCTh Pemars 3amaum Ha  ONpeleieHHE  YacTOTHI
CIy4aliHBIX COOBITHH, OOCYKJIEHHE IIPUMEPOB
CIIy4alHBIX coObITHH, MaJOBEPOATHBIX u
MPaKTHIECKHU JTOCTOBEPHBIX CITy4aiHBIX
COOBITHI, UX POJIM B IPUPOJCH KU3HH YeJIOBEKa
OnucarejbHas OTKJIOHEHHUS. Jucnepcust OcBauBaTh TOHSATHUS: JUCIEPCHS W CTaHIAPTHOE
CTATHCTHKA. qucnoBoro Habopa. CranmapTHOE OTKJIOHEHHE, NCTIOJIL30BaTh 3TH XapaKTEPUCTHKN
PaccenBanue OTKJIOHEHHE YHCJIOBOTO Habopa. JIs1 OTIMCAaHUsI PACCEUBAHUS JaHHBIX.
AAHHBIX JluarpaMMbl paccenBaHUsI BbIABUraTh THNOTE3bI 00 OTCYTCTBUY WIIM HATUYIHHU
(4 v) CBSI3W II0 AMAarpaMMaM PacCEeHBaHMUSI.
Crtpouth uarpamMMbl pacceuBaHUs o
UMEIONIUMCS JAHHBIM, B TOM YHCJIE C IOMOIIBIO
KOMIIbIOTEpa
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MHuo:xecrBa(4

1)

MHOXecTBO, TIOJIMHOYKECTBO.
Omnepanuu Haxq MHO>XECTBaMHM:
oOBbeTUHCHYE, nepecevyeHue,
JONOJIHEHUE.

CaoiicTBa onepauuit HaI

MHOXE€CTBaAMHU: TEPEMECTUTEIIBHOC,
COYCTATCIIbHOC,
pacupeacanuTeabHOC, BKIFOUCHUA.

I'paduueckoe MpeICTaBICHUE
MHOYECTB

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

BbInosHATHL onepanuu HaJ MHOXXECTBAMU:
00BCIMHEHUE, TIEPECCUCHUE, JOMOITHCHUC.
Hcenoab3oBarTh CBOICTBA: IEPEMECTUTEIBHOE,
coUueTaTeIbHOE, PAaCIIPEACIUTEIIFHOE, BKIFOYCHUSI.
HUcnoab3oBaTh rpaduyeckoe npeacTaBiIcHIE
MHOX>XECTB IPHU OMHCAHUU PEATBHBIX HPOLECCOB U
SIBJICHUH, MPU PEUICHUU 3a7ad U3 JIPYTUX
YYCOHBIXITPEIMETOB U KypPCOB
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BeposiTHocTh
cJIy4aiiHOro
CcOOBITHS

(69

DneMeHTapHbIe COOBITHSI.
CrnyyaiiHbie COOBITHS.
BnaronpusTcTByromue
SJIEMEHTapHEIS COOBITHSI.
BepostaocTu cobbpiTuii. ONIBITHI C
PaBHOBO3MO>KHBIMHU
SJIEMEHTapHBIMU COOBITHSIMH.

CiryqaiiHbII BBIOOP.
ITpakTnueckast pabora «OOBITH C
PaBHOBO3MOYXHBIMH
3JIEMCHTapPHBIMH COOBITHSIMU

OcBauBaTh  MNOHATHS.  DJIEMEHTApHOE  COOBITHE,
cirydaifHoe cobOnITHE Kak COBOKYITHOCTh
OJIaTONPUATCTBYIOMINX  JJIEMEHTApPHBIX  COOBITHIA,
PaBHOBO3MOXKHBIC dJIEMEHTAapHEIE COOBITHSI.

Pemares 3agaum  Ha  BBIYUCICHHE BEpPOATHOCTEH
COOBITHH IO BEPOSITHOCTSIM DJIEMEHTAPHBIX COOBITHH
CIIy4allHOI'O OIIbITa.

Pemiats 3ajauM  Ha  BBIUMCIEHHE  BEPOSITHOCTEH
COOBITHIT B OIIBITaX c PaBHOBO3MOKHBIMU
3JIEMEHTAPHBIMH  COOBITUSIMH, B TOM YHCIE C

IMOMOIIBIO KOMIIBIOTEPA.
IIpoBoAUTH M HM3Yy4YaTh ONBITHI C PABHOBO3MOXXHBIMU
3JIEMEHTAPHBIMH COOBITHAMH (C HCHOJBb30BaHUEM
MOHET, UTPaJbHBIX KOCTEH, APYTHX MOJICJICH)B XOomIe
MPAKTUIECKON pabOTHI

BBenenue B Teopuio
rpagos
(4 9)

Hepeso. CaolicTBa JiepeBa:
€IMHCTBEHHOCTh My TH,
CylLIECTBOBaHUE BUCSTUEH

BEPIIHUHEI, CBSI3b MEXIYy YHCIOM
BEepIIMH W  4HCJIOM  péoep.
IIpaBuno yMHOXeHUs

OcBauBaTh NOHATHA. JIEpeBO Kak rpad Oe3 HHKIA,
BUCsYasi BeplIMHa (JINCT), BETBb JepeBa, NyTb B
JiepeBe, TMaMeTp JepeBa.

H3yuaTts cBoiicTBa aepeBa: CyIIECTBOBAHHWE BHCsSUEH
BEpIIMHBI, E€IMHCTBEHHOCTb IIyTH MEXIY JIBYMs
BEPIIMHAMH, CBSI3b MEXKIy YHCJIOM BEPIINH U YHUCIOM
pEoep.

PemaTes 3aaum Ha MOWCK W NEPEUYHUCIICHHUE ITyTel B
nepeBe, ONpeJesIeHHe 4HciIa BepIIMH ik pédep B
nepeBe, o0xox OWHApHOrO JepeBa, B TOM HYHCIE C
IIPUMEHEHUEM IIpaBUja YMHOXKECHUS
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IIpooonoicenue

Cayyaiinble
coOBITHSA
8w

IIporuBonomnoxxHOE coOsITHE.
Huarpamma Diintepa. OO0BenuHEHHE
u nepeceyeHue COOBITHIA.

HecoBmecTHbie coObiTHs. Dopmyna
cioXkeHust BepositTHocTel. IlpaBumiio

YMHOXKCHUSI BCPOSITHOCTCH.
YcnoBHas BEPOSITHOCTb.
HezaBucumbie COOBITHS.
IlpencraBnenue CIIy4alHOro

SKCIIEPUMEHTa B BUJE JIepeBa

OcBauBaTh NMOHSITUSI. B3aUMHO MPOTHUBOIMOJIOKHBIE
COOBITHSI, ONIEpallUU HaZl COOBITUSIMU, OOBECTUHEHUE
U TIepecedeHue CcoOObITHH, nOmarpamMma ODiiepa
(Diinepa—BeHHa), COBMECTHBIE W HECOBMECTHBIC
COOBITHSI.

HN3ydyaTs TeopeMBI O BEPOSITHOCTH OOBEIUHCHHS
IBYX COOBITHI ((hOPMYIIBI CIIOKEHHUS BEPOSITHOCTEH).
PemaTp 3agadm, B TOM 4YHCJIE TEKCTOBBIC 3aJadu
Ha OIIpefeJIcHUEe BEPOATHOCTEH OOBEAMHEHHS U
nepecedeHus: COOBITHH C TIOMONIBIO YHCIJIOBOM
npsiMOH, nuarpamMMm Diiepa, GOpMYJIbI CIOKESHHUS
BEPOSITHOCTEH.

OcBauBaTh  MOHSTHUSI.  TIPAaBWJIO  YMHOXKCHHS
BEPOSITHOCTEH, yCIOBHAsI BEpOSITHOCTB,
HE3aBUCHUMBIE  COOBITHSI  JEPEeBO  CIy9aWHOTO
OITBITA.

H3yuyaTts cBoiicTBa (OIpenencHusi)) HE3aBUCHUMBIX
COOBITHIA.

PemaTp 3aaum Ha OIpeeieHHe M HCIOJIb30BaHUE
HE3aBUCHUMBIX COOBITHH.
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Pemathb 3agavYM Ha ITOHUCK BepOﬂTHOCTeﬁ, B TOM
YUCJIE YCJIOBHBIX, C HCIIOJIB30BaAaHUEM J€pEBa
cnyqaﬁHoro OIlbITa

O0001menue,
KOHTPOJIb
(4 9)

IlpencraBnenue JIAaHHBIX.
OnucarenbHas craTucTuka. I'padsr.
BepositHOCTE citydaitHOTO COOBITHS.
DneMeHThl KOMOMHATOPUKHA

IToBTOPATH H3yUYeHHOE U BBICTPAMBATHL CHUCTEMY

3HAHUH.

Pemiars 3aja4yM Ha OpEACTaBICHUE U OIMCAaHHUE
JaHHBIX C TMOMOINBK H3YYCHHBIX XapaKTCPHUCTHK.
Pemiatp 3agauu ¢ npuMeHeHHEM TpadoOB.

Pemiare 3amaum  Ha HaxXOXICHHE BEPOSTHOCTH
CIIy4aitHOTr O COOBITHS no BEPOSITHOCTSIM
3JIEMEHTAPHBIX COOBITHI, B TOM YHCJIC B ONBITax C
PaBHOBO3MOXXHBIMH 3JI€MEHTAPHBIMU COOBITHSMH.

Pemiates 3amaum Ha HaAXOXXICHHE BCPOSITHOCTEH
OOBCTUHCHUSI W TEPECCUYCHUS COOBITHH, B TOM
qucie HE3aBUCHUMBIX, c HUCTOJIb30BaHUEM
rpaduuaecKux npeacTaBICHUN u nepesa
CIIy4alHOT'O OIbITA.

Pemiates 3agaum Ha TIEPCUYUCIICHUE KOMOHWHAIIMI
(duciia TepecTaHOBOK, 4YHCJIAa COYETAaHUWH), Ha
HaXO0XKJIeHue BEPOSITHOCTEHN COOBITHIT c
MPUMCHCHHUEM KOMOWHATOPHKH, B TOM YHCIE C
HCII0JIb30BaHNEM TpeyrojabpHuka [lackass
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9 knacc (He menee 34 )

Ha3zBanue
pas3jaena (TemMbl)
(4HCI0 YacoB)

OcHoBHOe cojepikaHue

XapaKTepncnma AeATECIbHOCTH oﬁyqammnxcﬂ

IToBTOpeHune Kypcad
KJ1acca
(4w

ITpencraBienue JTaHHBIX.
OnucarenbHas CTaTUCTHKA.
Omnepanuun HaJ COOBITHSIMU.

HeszaBucuMocCTs COOBITHI

IToBTOpATH U3yUYEHHOE U BBICTPAMBATH CHCTEMY

3HAHUI.

Pematp 3aaauM Ha TNPEACTABICHHE WM OMHCAHUE
JaHHBIX.

Pemrars 3ajaum Ha HAXOXXIEHUE BEPOSITHOCTEH
oOBbeIMHEHNSI W TIEPECEUYCHHSI COOBITHUI, B TOM
quciie HE3aBUCUMBIX, c HUCIIOJIb30BaHUEM
rpaduIecKuxX MIpeacTaBICHUH u aepesa
CIIy4allHOrO OmbITa.

Pemiatp 3agaym Ha mnepedyucIcHHE KOMOWHAIWA
(uncna TepecTaHOBOK, 4YHCJIAa COYEeTaHWil), Ha
HaXOXXJI€HUE BEpOsITHOCTEH COOBITHH c
MIPUMEHEHHEM KOMOWHATOPHKH, B TOM YHCIE C
HUCIOJb30BaHUEM TpeyroiabHuka [lackans
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D1eMeHTBI Komb6unaTopHoe MIpaBUIIO OcBauBaTh NOHSITHSI. KOMOHMHAaTOpHOE IPaBHIO
KOMOUHATOPHKH YMHOCHHS. ITepecTaHOBKH. YMHOXEHUs, YIOpsAAOYEHHasi mapa, Tpolka
(4 v) dakroprnan. CodeTaHUs € YHCIO OOBEKTOB, MNEpecTaHOBKa, (aKTOpHAJI dYHCia,
coueranuil. TpeyronpHuk Ilackais. COYETaHUE, YHUCJIO COYETaHUN, TPEyroJbHUK
ITpakTuyeckas pabota Ilackais.
«Bprunciaenrue  BEpoOSITHOCTEH ¢ PemaTs 3agaum Ha MEPEUNCIICHHE YIOPSTOYSHHBIX
HCIIOJIb30BAaHUEM  KOMOWHATOPHBIX map, TpOeK, TIepedyHCIeHHe TEePEeCTaHOBOK |
(pyHKIH 2TEKTPOHHBIX TaOINI) COUETAaHUI 3JIEMEHTOB Pa3JIMYHbIX MHOXECTB.
PemaTh 3aga4m Ha IpUMEHEHHUE YHCIIa COYSTAaHUIB
anreOpe  (cokpaméHHOE  YMHOXXEHHE, OWHOM
Hprorona).
Pemath, mpuMeHsisi KOMOWHATOPHKY, 3aJaddl Ha
BBIYHCJICHHE BEPOSITHOCTEH, B TOM YHCIE C
IOMOIIBIO  3JEKTPOHHBIX TabIHI B  XOmIe
HPaKTHIECKOWPaOOTEHI
I'eomeTpuyeckas I'eomeTpuueckas BEPOSATHOCTB. OcBanBaTh NOHATHE T€OMETPUUECKON BEPOSTHOCTH.
BEPOATHOCTH CrnydaliHbId  BBIOOp TOYKH U3 Pemiate 3agauym Ha HaXOXJIEHUE BEPOSITHOCTEH B
(4 ) ¢durypsl  Ha  IUIOCKOCTH, H3 OIIBITaX, MPEACTaBUMBIX KaK BBIOOpP TOYEK U3

OTpe3Ka, U3 JyTHOKPYKHOCTH

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

HcneiTtanue. Ycnex U Heyjaada.
Cepuss ucHBITAaHUM OO IEPBOro
ycnexa. MWMcnbitanusa  bepnynau.
BepositHocT cOOBITHII B cepuu
UCHBITAaHUIM beprymnu.
IIpakTuueckas padora
«Hcnbrranus bepnysin»

OcBauBaTh NOHATHSI. HCIBITAHHUE, 3JIEMEHTApHOE
coObITHE B HCHBITAaHUH (yCIIeX W Heyaada), Cepus
UCOBITAaHUN,  HACTYIUICHHE  IIEpBOro  ycmexa
(Heymaum), cepusi ucnblTaHuii bepHyiu.

Pemare 3agayM Ha HaxOoXXICHUE BEPOATHOCTEH
CcOOBITHII B CEpUHU UCIBITAHUI O MEPBOTO yCIIeXa,
B TOM 4YHCJE C INpUMEHEeHHEM (GOPMYJIIbl CYyMMBbI
reoOMEeTPUUYECKOI MPOrpecCuu.

Pemiare 3agaum Ha HaXO0XXICHHUE BEPOATHOCTEH
SJIEMEHTApPHBIX COOBITHH B CEpHU HWCHBITaHUI
bepnynnu, Ha HaXO0XXJICHUE BEPOSITHOCTHU
OnpeIesIEHHOTO YHUCia YCIEX0B B CEPUN MCITBITAHUMN
bepuynnu. U3yyars B X0/1e NPaKTHYECKOH padoThl,
B TOM YHCJIE C IIOMOIIBI0O IM(PPOBEIX PECYypCOB,
CBOHMCTBAa BEPOATHOCTU B CEpPUM UCHBITAHUN
bepnynnn

Cayyaiinas
BesunHa (6

)

Cry4gaiiHas BEJIMYHHA "
pacnpeneneHnne BEPOSITHOCTEH.
Maremaruyeckoe — OXKHIaHUE U
JYCIIEpCUs CIy4YallHOW BEIWYUHBI.
IIpumepst MaTeMaTUYECKOTO
OXXHUJAHUSI  KaK TEOPETHUUYECKOro
CpeIHeTO 3HAYCHUSI BEIIMINHBI.

[ToHsiTHE O 3aKOHE OOJBIIUX YHUCEII.
N3mepenue BE€POSITHOCTEH c
nomMompeio  9actoT. [IpuMmenenne
3aKOHAOOJIBIIINX YHCEIT

OcBOUTL  NOHATHUS! ciay4daiiHasi ~ BeJIMUMHA,
3HAaUYE€HUE CJIy4dailHOIl BeJIMYUHBI, paclpelecHue
BEPOSITHOCTEM.

HN3yuyaTts m o06cy:kaaTh OpUMEpbl JTHUCKPETHBIX U
HETIPEPBIBHBIX CIyJYalHBIX BEIWYHH (POCT, BEC
JeloBeKa, YHCJIEHHOCTb HAaCeJIeHUs, ApyTHe
W3MEHYHBEIE BEJIWYHWHBI, paccMaTpUBaBIISCS B
Kypce CTaTUCTHUKH), MOJICIIBHBIX CIIyJalHBIX
BEJIWYHNH, CBS3aHHBIX CO CIIydJaWHBIMU ONBITAMH
(Opocanue MOHETBI, HrpajdbHONl KOCTH, CO
CIIy4alHBIM BBIOOPOMH T. II.).

OcBauBaTh NOHSITHS. MaTeMaTUYECKOE OXKHUJIaHHUE
CIIydaiiHO#l BEJIMUHMHBI KaK TEOPETHUYECKOE CpeaHee
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3HA4YE€HMUE, OUCIIEPCUSl CIIydyalHON BEJIMUYUHBI Kak
aHaJIOT JUCIIEPCHUH YHCIIOBOrO Habopa.

Pemars 3agaum Ha BBIYHCICHHE MAaTEMaTHYECKOTO
OXXHUJAHUSI U JUCIIEPCHUM JUCKPETHON Ciy4danlHOM
BEJIMYMHBI 110 3alaHHOMY pPacCIpEleICHUI0, B TOM
4HUCIIe 3a]ad, CBSI3aHHBIX CO CTpaxOBaHUEM U
JIOTEPESMH.

3HAKOMHUTBCSI C MAaTeMaTHUYECKUM OXXUJIAHUEM U
JUCIIEpCUE HEKOTOPBIX pacHpelieeHuil, B TOM
4HCJIe paclpenesICHUs] CIy4YailHOU BEJIMYUHBI
«YHCJIO YCIEXOB» B CEpUHU UCIbITaHUM bepHyrmn.
HN3ydyaTh 4acTOTy COOBITHSI B HOBTOPSIOIINXCS
ClIydalHBIX OIIBITaX KaK CIIy4yaillHy}O BEJIUYUHY.
3HAKOMHUTBHCS C 3aKOHOM OouspIux uucen (B opme
Bepnynnu): npu OOJBIIOM YHCIIE ONBITOB YACTOTa
CcOOBITHSI GJIM3Ka K €ro BEPOSITHOCTH.

Pemiath 3agaum Ha u3MEpeHUE BEPOATHOCTEN C
IOMOIIBIO YaCTOT.

O6cy:kmaTh pojb 3aKOHAa OOJIBIIIMX YUCET B
O0OCHOBaHWM YAacCTOTHOTO METOJIa HW3MEPEHUS
BEPOSITHOCTEH.

O6cyxknarThb 3aKOH OOJIBIIIUX  YHCE Kak
OpOSIBJIGHUE CTAaTUCTUYECKONW YCTOMYHMBOCTU B
W3MEHYUBBIX SIBJICHUSX, POJb 3aKOHA OOJIBIINX
YKCEJI B IIPUPOAEH B KU3HU YCIIOBCKaA
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IIpooonscenue

O0o0wwenue, IlpencraBienue JAaHHBIX. IloBTOPATH U3yUYEHHOE U BBICTPAMBATBL CHUCTEMY

KoHTpoub (10 OnuncarenbHast CTaTUCTHUKA. 3HAHUH.

4) BepositHOCTB CIIly4alHOTO Pemiars 3a5a4yM Ha OpeACTaBICHUE U OIMCAHUE
COOBITHS. DIeMEeHTBI JIaHHBIX.
KOMOHMHATOPHKH. CiyyaiiHble Pemare 3agayM Ha HaXOXKJICHUE BEPOSITHOCTEH
BEJIMIUHBI U PACIPEACICHUS CcOOBITHH, B TOM 4YHCJIEe B  OIBITaX C

PaBHOBO3MOXXHBIMH 3JIE€MEHTAPHBIMH COOBITHSIMU,
BEpPOSITHOCTEH  OOBEAWMHEHHS] U  IIEpPeCeUYCHUS
COOBITHH, BBIYHCIATH BEPOSTHOCTH B ONBITaX C
CEepHUsSIMU CIIyYalHBIX UCIBITAHUHN

IIpu pazpaborke pabodeil mnporpaMMbl B TEMaTHYECKOM IUIAHUPOBAHWM JIOJDKHBI OBITH YYTCHBI
BO3MOXXHOCTH HCIIOJIb30BAaHMSI JJIEKTPOHHBIX (IIM(PPOBBIX) 0O0pa30BaTEIbHBIX PECYPCOB, SBIISTIOIIUXCS
Y4eOHO-METOANYECKUMH MaTepuajamMu (MYJIbTUMEIUWHBIE IPOrpaMMBbI, JJEKTPOHHBIE YYECOHUKH U
3aJla4HUKH, DJIEKTPOHHBIE OHUOIMOTEKH, BUPTyalibHbIE JaO0OPATOPHUHM, HUIPOBBIE MPOrPAMMBI, KOJUICKIIHHU
nudpoBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIOIb3YEMBIMHU JJIsI OOyYEeHUs] U BOCHUTAHUS Pa3IWYHBIX TPYMII
IMOJIb30BaTEIIeH, MPEACTaBICHHBIMA B 3JICKTPOHHOM (IIM(POBOM) BHAE M PEATUIYIOIIMMH JTHUIAKTHYCCKHUE
Bo3MoxxkHocTH MKT,conepkanne KOTOPBIX COOTBETCTBYET 3aKOHOJIATEILCTBY 00 0Opa3oBaHUU.
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