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MMOACHUTEJIBHAA 3AIIMCKA

OBIIA XAPAKTEPUCTUKA YYEBHOI'O I[MPEAMETA
MATEMATHUKA»

Ilpumepnass pabouasi TporpamMma IO  MaTeMaTHKE  JJis
oOyuaromuxcss  5—9  kimaccoB  paspaboTraHa Ha  OCHOBE
®deepalbHOTO TOCYIapCTBEHHOTO 00pa3oBaTelbHOTO CTaHIapTa
OCHOBHOTO 0Omiero oopaszoBaHusi ¢ Yy4Y€TOM W COBPEMEHHBIX
MHPOBBIX TpPeOOBaHUM, NPEABSIBISIEMBIX K MaTeMaTHYECKOMY
00pa3oBaHHIO, W TPAIHUIIUN POCCHUHCKOTO 00pa3oBaHUs, KOTOPHIC

obecrneunBarOT OBJIAICHUC KJIFOYCBbIMU KOMIICTCHI UMM,
COCTABJIAIOIIIMMHU  OCHOBY [Jid HCIPECPBIBHOTO 06pa30BaHI/IH u
caMoOpa3BUTHs, a TAaKXEC IICJIIOCTHOCTH 06H_I€KyJ'ILTypHOFO,

JIMYHOCTHOTO W TIO3HABATEJIBHOTO pa3BUTUSA oOydaromuxcs. B
paboueii mporpamMme YYTeHbI HIACH W TojokeHus KoHuenimuu
pa3BuTHs ~ MaTeMaTHmdeckoro  obOpa3zoBaHusi B  Poccwuiickoit
Denepannu. B smoxy mnmdposoir TpaHchopmanmu Bcex cdep
YEeJOBEYECKON JesITeIbHOCTU HEBO3MOJXKHO CTaTh OOpa3OBaHHBIM
COBPEMEHHBIM  YEJIOBEKOM oe3 0a3oBoit MaTeMaTUYECKOMI
IMIOATOTOBKH. YJK€ B IIKOJE MaTeMaTHKa CI[Y)XHT OIIOPHBIM
MNpeIMETOM JUI HU3YYEHHS CMEXXHBIX TUCHUIIINH, a IOCJIE IIKOJIBI

peanbHON HEOOXOAUMOCTBIO CTAaHOBUTCS HEIpEPBIBHOE
obpa3oBaHmue, qT0 TpebyeTr TOJTHOIICHHO OazoBoi
o01eo6pa3oBaTeIbHON IMOJATOTOBKH, B TOM quciie u

MaTeMaTH4ecKoi. DTo OOyCJIOBJICHO TEM, YTO B HAIIIM JTHHU PACTET
quCcI0 Mpodeccuii, CBI3aHHBIX C HEIMOCPEICTBEHHBIM ITPUMEHECHUEM
MaTeMaTHKh: ®u B cdepe DIKOHOMHUKH, U B OW3Hece, U B
TEeXHOJIOTUYECKHUX 00JacTsaAX, U JaXe B TyMaHHUTApHBIX cdepax.
TakuMm 00pa3oMm, KpYT IIKOJIBHHUKOB, MJIsI KOTOPBIX MaTeMaTHKa
MOJXET CTaTh 3HAYHUMBIM

OpeaMEeTOM, PACIIUPSIETCH.

IIpakTudeckass MOJIE3HOCTH MaTEMaTHKU OOYCJIOBJICHA TEM, YTO
e€ mnpeaMeToM SBISIOTCS (QyHJAAMEHTaJIbHbIE CTPYKTYPBl HaIlero
MHUpa: MPOCTPaHCTBEHHBIC (OPMBI U KOJWYSCTBEHHBIC OTHOIICHHUS
OT TMPOCTEHINNX, YCBAaMBAE€MBIX B HEMOCPEIACTBEHHOM OIIBITE, 10
JIOCTaTOYHO CJIOKHBIX, HEOOXOMWMBIX [UISI PAa3BUTHA HAYYHBIX H
MPUKIATHBIX UICH. bBe3 KOHKPEeTHBIX MaTeMaTHYSCKHUX 3HAHHUU
3aTPYAHEHO TOHMMAaHHE NMPUHIMIOB yCTPONCTBA M HMCHOJIB30BAHUSI
COBPEMEHHOM TEeXHHKHU, BOCTIPHUSITHE u WHTEpOpeTanus
pa3HOOOpa3HO¥W comuadbHOW, HSKOHOMHUYECKOW, ITOJUTHUYCCKOMN
nHpopMmanuu, Maaod(pdeKTUBHA IMOBCEOHCBHAsT MNpaKTHYCCKas
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AesITeNbHOCTh. KakgoMy 4YenoBEeKYy B CBOEH KU3HHU HOPUXOJUTCS
BBIIIOJTHATH PAacd€Thl W COCTABISITH AaJTOPUTMBI, HAXOIUTh H
MNPUMCHSTH  (POPMYJbI, BIAJACTh MPAKTUYCCKUMH IPpUEMaAMU
TCOMETPHUYCCKUX U3MEPCHUI U MOCTPOCHUM, YuTaTh WH(OpMAIHIO,
MIPEACTAaBIICHHYIO B BHUAE TaONHIl, AHarpaMM U rpadUKOB, KUTH B
YCIOBHUAX HEONPEeAEeNEHHOCTH ¢  IIOHUMAaTh  BEPOSTHOCTHBIHN
XapakTep ciaydalHbIX COOBITHH.

OIHOBPEMEHHO C pacuHiupeHueM cdep NPUMCEHCHHsS MaTEMaTHKH
B COBPECMCHHOM oOmiectBe BCE Oojiee BaXHBIM CTaHOBHTCS
MaTeMaTUYECKHH  CTHJIb  MBIIUICHUS, IIPOSBISIIOIIANCA B
OTIpeIeIEHHBIX YMCTBCHHBIX HaBBIKaxX. B mpomecce WM3ydeHUSA
MaTeMaTHUKU B apceHas] MPUEMOB U METOJIOB MBIIIJIEHUS UeJIOBEKa
€CTECTBECHHBIM OOpa30M BKIIOYAIOTCA WHIYKIOUS W ACIyKITHS,
00001mIeHNe U KOHKPETHU3AIINS, aHAIU3 U CHHTE3, KIIaCCHU(pUKAITHS
U cucTemMatuzainus, abcTtparupoBaHue U aHaJiorusi. OOBEKTHI
MaTeMaTHYECKUX YMO3aKJIIOUEHUH, TpaBuiia UX KOHCTPYUPOBAHUS
pacKkpbIBalOT MEXaHWU3M JIOTHYCCKHUX IMOCTPOCHUH, CIIOCOOCTBYIOT
BbIpaOOTKe yMeHUs (OPMYITIUPOBATH, 00OOCHOBBIBATH U JIOKA3bIBATH
CYXXJICHUsI, TE€M CcaMbIM pPa3BHBAIOT JIOTHYECKOE MBIIIJICHHE.
Benymas pois mpuUHAIICKUAT MaTeMaTHKE W B (QOPMHPOBAHUU
aJITOPUTMUYCCKON KOMMOOHCHTHI MBIIUICHUS W BOCHHTAHUU

YMEHUM JICHMCTBOBATH o 3aJJaHHbBIM anropuTMam,
COBEPILIEHCTBOBATh H3BECTHBIE W KOHCTPYHUpPOBAaTh HOBBIE. B
IpoIecce pemieHUsI 3aJad — OCHOBOW ydeOHOW NeSITeIbHOCTHU Ha
ypoKax MaTeMaTUKH — pa3BHUBAIOTCA Tak)Ke TBOpUYecKas H

NPUKIaIHAsT CTOPOHBI MBIIIJICHUS.

OOyuenne MartemaTuke JaéT BO3MOXKHOCTH pa3BUBATh ¥y
00y4arIUXCcsl TOYHYIO, PALIMOHAIIbHYIO U MHHOPMATUBHYIO PEUb,
yMEeHHEe  OTOHpaTh HauOoJiee IO IX OIS e SI3BIKOBEIC,
CUMBOJIMYECKHE, TrpadHuyuecKkue CcpeiacTBa JJIsi  BBIpAXKCHUS
CY’KJICHUI M HArJsAHOTO UXIIPEICTABIICHUSI.

Heo6x0oauMbIM KOMIIOHEHTOM OOIIel KyJIbTYpbl B COBPEMEHHOM
TOJIKOBAHUHU SIBJISISTCS OOIee 3HAKOMCTBO C METOJIaMHU MO3HaHHS
JICWCTBUTEIIBHOCTH, IPEJACTaBJIEHUE O TIpeIMeTe ¢ MeToJax
MaTeMaTHKH, HX OTJIWYHH OT METOJOB JPYTrHX ECTECTBEHHBIX H
TyYMaHHTapHBIX HayK, 00 OCOOEHHOCTSAX MPUMEHCHHUS MaTeMaTHKH
JUIs pelIeHMs] HAay4HbIX W NPHUKIAJHBIX 3a7ad. Takum oOpasom,
MaTeMaTH4YecKoe 00pa3oBaHNe BHOCHT CBOH BKJaj] B (popMHpOBaHHE
OOMIEHKYIbTYypBl UeIOBEKa.

HN3yuyenne MaTeMaTHKH TaKXe€ CIIOCOOCTBYET 3CTETHYECKOMY
BOCHHTAHUIO YEJIOBEKAa, NOHUMAHWIO KpacoThl W U3SIIECTBA
MaTeMaTHYECKHUX PACCYXXJCHHUU, BOCHPHUSITHIO TI€OMETPHUYSCKUX
(popm, ycBOEHHIO UIeH CUMMETPHUH.
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HEJIM 1 OCOBEHHOCTU M3YYEHNA YYEBHOI'O IIPEJIMETA
«MATEMATHKA». 5-9 KJIACCBI

IIpuopuTeTHEIMHU IIEIAMH OOyUEHUs MaTeMaTHuKe B 5—9 kiaccax
SIBJISTEOTCSI:

— ¢opMHUpOBaHME LEHTPAJIbHBIX MAaTEMaTUYECKUX ITOHSATHHI
(uucio, BenMYWHA,  T'EOMETpUYECKas ¢durypa, repeMeHHasl,
BEPOATHOCTH, (PYHKIMs), O0OECIIeYHBAOMINX MPEEMCTBEHHOCTh U
MIEPCIEKTUBHOCTh MAaTEMaTHYECKOro oOpa3oBaHusl 00yYaroIuXcs;

— moaBeJIeHuEe 00yYaromnxcs Ha JOCTYITHOM JJIs HUX YPOBHE K
OCO3HAHHUIO B3aMMOCBSI3M MaTeMaTUKU UM OKpY’Karollero Mupa,
MNOHUMAaHUE MaTeMAaTHUKH KaK YaCTH OOIICH KYJIbTypPbhl YEJIOBCUYCCTBA;

— pPa3BUTHE HHTEJUICKTYaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTECH
00ydJarommxcsi, MO3HABATCIbHONW aKTHUBHOCTH, WCCICIOBAaTEIbCKUX
YMEHUM, KPUTHYHOCTH MBIIUICHUS, WHTEpeca K  HU3YUYCHUIO
MaTeMaTHKH;

— (opmupoBaHue (byHKIMOHATBHOM MaTeMaTH4eCKOMI
rPaMOTHOCTH: YMCHUsI PacClO3HABaTh IPOSIBJICHUS MaTEMaTHYCCKHUX
MOHSITUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajibHBIX KU3HEHHBIX
CUTyalUsIX U MPU U3YUCHUH NPYTUX YUCOHBIX MIPEIMETOB, IIPOSIBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTCH, (POpMyJIMPOBAaTh HUX Ha S3BIKE
MaTeMaTUKA H CO3JaBaTh MAaTEeMAaTHYCCKHE MOJICINU, MNPUMEHSThH
OCBOCHHBINI MaTeMaTUYeCKHH amnmapar JJis PpPeHIeHUs TPaKTHUKO-
OPUCHTHUPOBAHHBIX  3a/la4, WHTCPOPETHPOBATH U  OLICHUBAThH
MOJIyYEeHHbIE PE3YIbTATHI.

OcCHOBHbBIC JIMHUHU COACpIKaHUs Kypca MmareMaTuku B 5—9 knaccax:

«Ywucna 51 BBIUUCIECHUS, «Anrebpar» («Anrebpanueckue
BBIPDAXKEHUA, «YpaBHEHUs U HEPABEHCTBAY), «DyHKIUN»,
«leomerpust»  («I'eomerpuueckue ¢GUTypsl M HUX  CBOWCTBaY,
«H3mepenne TreoMeTpHUYECKHUX BEIIMYUHY), «BeposiTHOCTB u

CTATUCTHUKA». IIaHHI)Ie JJUHUHN Ppa3BUBAIOTCA MapaljICJIbHO, KaxKJaasl B
COOTBETCTBUUC COOCTBEHHOH JIOTUKOH, OTHAKO HE HE3aBUCUMO OJHA OT
JIpyroi, a BTECHOM KOHTaKTe W B3ammojeicTtBuu. Kpome sToro, mx
00beUHSIET JIOTUYECKasi COCTAaBJISIOIIAsl, TPAJIULMOHHO MpUCYIIas
MaTEMAaTHUKEC WU TMNPOHU3LBIBAKOIIAsA BCEC MATEMATHYCCKHUE KYypChbl U
conepxkarenbHble auHUM. CdopmynupoBanHoe B DenepaibHOM
rocyJapCTBEHHOM OQR30BaTEIbHOM CTaHJapTe€ OCHOBHOTO 0OIIero
oOpa3oBaHus TpeOOBaHME «yMETh ONEPUPOBATH  IMOHSITHSIMU:
olpejleiIeHne, aKchuoMa, TeopeMa, JIOKa3aTeJIbCTBO;  yMEHHE
pacno3HaBaTb HWCTUHHBIE M JIOXKHBIE BBICKa3bIBaHUsS, NPHUBOJIUTH
IpUMEPLBI U KOHTPIPUMEPHBI, CTPOUTH BHICKA3bIBAHHUA W OTpPpULAHUA
BBICKA3bIBAaHUI» OTHOCHUTCSI KO BCEM KypcaM, a (OpMHpOBaHUE
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JIOTUYECKUX YMEHHH pacrpeneisieTcsi MmoBceM rojaaMm oOydeHus Ha
ypOBHE OCHOBHOTO o0miero obpazoBanus.Conepxanne oOpa3oBaHUs,
COOTBETCTBYIOIIEE MPEIAMETHBIM pe3yjbTaraM OCBOeHUs [IpumepHol
paboueli mporpamMMmsbl, paclpeieJ€HHBIM 10 TojaM oOydeHwus,
CTPYKTYPUPOBAHO TaKuM 00Opa3om, 4YTOObBI KO BCEM OCHOBHBIM,
OPUHIIATIAATHHBIM BOMIpOCaM oOyuarommmecs oOpamannce
HEOJTHOKPATHO, YTOOBI OBJIaJICHUE MATEMAaTHYECKUMH TOHSATHUIMHU H
HaBBIKAMHU OCYIIECTBJSLIIOCH MOCIIEAOBATEIbHO M MOCTYMATEeIbHO, C
coONIIOleHNEM TIPUHIMIA T[PEEeMCTBEHHOCTH, a HOBbBIC 3HAHHS
BKJIIOYAJIIMCh B OOIIYI0 CHCTEMY MaTeMaTH4YeCKUX MPEICTaBICHUN
oOyuaromuxcsi, pacmupsiss ©u yriayOomsis e€, oOpa3yss TIpOYHBIC
MHOKECTBECHHBIE CBSI3U.

MECTO VYYEBHOI'O IIPEIMETA «MATEMATHUKA» B VYYEBHOM
[UTAHE

B COOTBETCTBUH c denepaabHBIM rocyaapCTBEHHBIM
oOpa3oBaTebHBIM CTAaHIAPTOM OCHOBHOIO OOIICro oOpa3oBaHUs
MaTeMaTHUKasIBISIETCSl 003aTEIbHBIM MIPEIMETOM Ha TaHHOM YpPOBHE
obpazoBanusa. B 5—9 kiraccax y4ueOHBIA Tipenmer «MaTeMaTHKa
TPpaJULIHOHHO M3Y4aeTCsl B paMKax CIIEAYIOIIMX YYEOHBIX KypCOB: B
5—6 knaccax — kypca «Marematuka», B /—9 Kilaccax — KypcoOB
«Anrebpa» (BKJIOYass  3JEMEHTBI  CTaTUCTHKH W TEOpPHU
BeposiTHOCTe) u «['eomeTpusi». HacTosimieit mporpaMMoit BBOIUTCS
CaMOCTOSITeIbHBIN yueOHBIH Kypc «BeposiTHOCTh U CTaTUCTHKa».

Hacrosimeid mnporpaMmoil IpeaycMaTrpUBacTCs BbLACICHUE B
y4eOHOM MJIaHe Ha U3yYeHHE MaTeMaTHKH B 5—6 kiaccax 5 yueOHBIX
YacoB B HEJICIIO B TCUCHUE KaXKIOTO rofa oO0ydyenus, B 7—9 kinaccax 6
Y4eOHBIX 4aCOB B HEJICJI0 B TEUECHHUE KAXKIOI0 rojia 00yUeHHs ,BCETO
952 yueOHBIX Yaca.

TeMaTnueckoe IuIaHUPOBAHNUE yUEOHBIX KYpPCOB U PEKOMEHIyeMOoe
pacnpejieiaeHre y4eOHOro BpeMEeHH JUIsl U3yUYEeHHUs] OTHEJIbHBIX TEM,
MpeJUIoKeHHbIE B HACTOSIIIEH mporpaMmMe, HaJlo pacCMaTPpUBATh Kak
MIpUMEpHBIE OPUSHTHUPHI B IIOMOIIIL COCTABUTEIIIO aBTOPCKOM paboueit
MPOTPaMMbl U MPEXKJE BCEro yuuTe 0. ABTOp paboueil mporpamMmmebl
BIIpaBe yBEJIMYUTH WJIN YMEHBIIUTH MPEJUJIOKESHHOE YHUCI0 y4eOHBIX
9acoB Ha TeMy, 4YTOOBl yriayOWTbCS B TeMaTHKy, Oouiiee
3aMHTEPECOBABIIYIO YYEHUKOB, WM HAIlpaBUTh YCWJIUS Ha
npeojoJieHue  3aTpygHeHuH. JlomyCcTHMO  TakKe  JIOKaJlbHOE
rnepepacnpeieyieHue W IEepecTaHOBKAa DJIEMEHTOB  COJEpPIKaHUs
BHYTPH JaHHOTO kjacca. KoandecTBO TIIPOBEPOYHBIX  pabdoT
(TeMaTH4YeCKU M UTOTOBBIM KOHTPOJIb KaueCTBA YCBOCHHUsS y4eOHOTro
MaTepuana) U UX THUI (CaMOCTOSITeIbHBIE W KOHTPOJbHBIE PadOTHI,
TECTBI) OCTAIOTCSI HA YCMOTPEHHUE yuHuTessl. TakxKe ydHuTeslb BIPaBe
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YBCIUYHUTh WJIM YMCHBIIUTHh YUCJIO YYCOHBIX YacOB, OTBCAEHHBIX B
IIpumepHoii paboueld nporpamme Ha 0000IIeHHWE, TOBTOPEHUE,
CHUCTEMAaTHU3allMK 3HAaHUK oOyyaromuxcs. EIWHCTBEHHBIM, HO
MNPUHIUITHAILHO BaXXHBIM KPUTCPUEM, SBISICTCS JIOCTHIKCHHC
pe3yibTaToB O0yYeHHUs, yKa3aHHBIX B HACTOSIIIEH mporpaMmme.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA
YYEBHOI'O ITPEAMETA «MATEMATHKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

OcBoenue yudeOHOro mpenmera «MaremMaTuka»  JOJDKHO
oOecrieuuBaTh JOCTH)KEHHE Ha ypPOBHE OCHOBHOIO OOILIEro
oOpa3zoBaHMsI CJIEAYIOMIUX JIMYHOCTHBIX, METalpeIMETHBIX U
IIpEeAMETHBIX 00pa30BaTeIbHBIX PE3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pE3ydabTaThl OCBOCHHS IPOTPAMMbl y4EOHOTO
npeaMera «MaTtemMaTHKa» XapaKTepU3yIOTCS:

HanHOTI/I‘ICCKOG BOCITMTAHUE!:

OPOSIBICHUEM UHTEpPECa K NPOIIIOMY U HACTOAILIEMY POCCUUCKOM
MaTeMaTUKH, LEHHOCTHBIM OTHOLICHHEM K JOCTHXXCHUSIM
POCCHUICKUX MaTEMaTUKOB W POCCHHCKOHW MareMaTH4YECKOU
IIKOJIbI, K UCIOJb30BAHUIO dTHUX JOCTHXKEHUU B APYTUX HAyKaxX U
MpUKJIagHBIX chepax.

I'paxanckoe U AyXOBHO-HPABCTBEHHOE BOCHUTAHHUE:

TOTOBHOCTBKO K BBIIIOJIHCHUIO O6H3aHHOCTCI71 rpaxxagaHvuHa H
peamm3anmUi  €ro TIpaB, IIPEJCTAaBICHHEM O MaTeMaTHYCCKUX
OCHOBaxX (QYHKIIMOHHUPOBAHUS Pa3THUYHBIX CTPYKTYpP, SIBJICHUI,
OpOHEayp TpakJaHCKOro obOiiecTBa (BbIOOPHI, OONPOCHI U IIp.);
TOTOBHOCTBIO K OOCYXICHHIO dTHUYCCKUX IPOOIIEM, CBSI3aHHBIX C
OPaKTUYSCKUM TIPUMEHECHUEM JOCTHKCHUH HayKH, OCO3HaHHEM
BaXXHOCTU MOPAJIBHO-OTUYCCKUX TIPUHOUIIOB B JCIATCIbHOCTHU
Y4EHOTrO.

TpynoBoe BocnUTaHNE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YaCTHE€ B PELIEHUM IPaKTUUYECKUX
3a7a4 MaTeMaTHYeCKONW HaNpaBIICEHHOCTH, OCO3HAHHEM BaXHOCTH
MaTeMaTHYeCKOro 0Opa30oBaHUs Ha NPOTSDKEHUHU BCEHM KU3HU IS
yCIemHONW  Npo(EeCCHOHAIBHON  AESITEIbHOCTH W Pa3BUTHEM
HEOOXOJ/MIMBIX YMEHHUI; OCO3HAaHHBIM BBIOOPOM U IOCTPOCHHUEM
WHIUBUYaIbHOW TPACKTOPHUH OOPAa30BaHUS M KU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX WHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.

DCTETHUECKOE BOCTINTAHHUE:

CHOCOOHOCTBIO K  OMOIHMOHAJIBHOMY W  3CTETHUYECKOMY
BOCHPHUSITUIO MaTEeMaTHYECKHUX OOBEKTOB, 3ajad, peHIeHUMH,
paccyXaeHUN; yMEHHIO BUICTh MaTeMaTHIECKHUEe 3aKOHOMEPHOCTH
B ICKYCCTBE.



HCHHOCTI/I HAQY4YHOT'O ITIO3HAHUS:

OpHEHTAllME B JOCSITEJIbHOCTH Ha COBPEMEHHYIO CHCTEMY
HAyYYHBIX [PEJCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS
geJIoOBEeKa, MPUPOAbI U 00ImecTBa, MTOHUMAaHUEM MaTEeMaTHYECKOH
HayKd Kak cdepbl YeJIOBCYECKON MeATCIIBHOCTH, JTaloB €&
Pa3BUTHUAU 3HAYUMOCTH JJI pa3BUTHUS LIUBUIIN3AIlMU; OBJIAJICHUEM
SI3BIKOM MaTE€MaTUKHU U MaTE€MaTU4YECKOM KyJIbTypOoH Kak CpeaCTBOM
MMO3HAHHUSI  MHpa; OBJAJACHHEM  NPOCTEHIIMMH  HaBBIKAMU
HUCCIEeI0BATEIbCKON A€ TEIbHOCTH.

dusnueckoe BocuTaHue, HOPMUPOBAHNE KYJIBTYPBI 3J0POBBS 1
HMOIMOHAIBHOTO OJIArOIOTy s

TOTOBHOCTBIO IPUMEHSITh MaTeMaTHYEeCKHE 3HAHUsI B HHTEpecax
CBOCTO 3J0pPOBBs, BEICHHS 3I0POBOTO 00pas3a >XU3HHU (3I0pOBOE
MUTaHuE, COATAHCUPOBAHHBIN PEXKUM 3aHSATHH U OTABIXA, pETYyJIsIpHAS
(puznueckas aKTHUBHOCTB); c(hopMHUPOBAHHOCTBIO HaBBIKA
pediiekcun, TpU3HAHUEM CBOETO IpaBa Ha OMIMOKY M TaKOTO K€
pasa JIpyroro 4ejioBeKa.

DKOJIOTHYECKOE BOCIUTAHHE:

OpPIeHTaLIPIeﬁ Ha NOPpUMCEHCHHUC MaTEeMaTHUYCCKUX 3HaAHUKN JJIs1
pelreHust 3aJad B OO0JACTH COXPAaHHOCTH OKpY’Kalollel cpensl,
IUTAHUPOBAHHUS MOCTYIIKOB M OLICHKH UX BO3MOYKHBIX ITOCJICACTBUI
UL OKpY’Kalolle cpenbl; OCO3HaHHEM TIJIOOAJIBLHOTO XapaKTepa
9KOJIOTHYECKHUX MPOOJIeM U myTel UX pEelIeHUs.

JIMYIHOCTHBIE Pe3yJIbTaThl, 00CCIEUHBAIOIINE ATANTAINI0 00yIAIOIIETOCS K
U3MEHSIOIIHUMCS YCIOBUSM COIIMATIbHOM U IPUPOJAHON CPEJIbl:

TOTOBHOCTBKO K JEHCTBUSIM B YCJIOBHUSIX HEOIPEAEIEHHOCTH,
MOBBIIIEHUIO YPOBHS CBOE€H KOMIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
JeATEeIbHOCTb, B TOM 4YHCIE YMEHHE YUYUThCSA y APYTHUX JIIOJEH,
MpUOOpPETaTh B COBMECTHON AESITEILHOCTH HOBBIE 3HAHUS, HABBIKU U
KOMIIETEHIIUU U3 ONbITA APYTHUX;

HE0OX0ANMOCThI0O B (POPMHUPOBAHNH HOBBIX 3HAHWM, B TOM YHCIIE
(popmynnpoBaTh UsieH, NOHITHS, THIIOTE3bI 00 OOBEKTAX U SIBJICHUSIX,
B TOM 4HCJE paHee He HW3BECTHBIX, OCO3HaBaTh JAe(QHUIMTHI
COOCTBEHHBIX 3HAaHWM M KOMIIETEHTHOCTEH, INIAaHUPOBATH CBOE
pas3BuTHue;

CHOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYyalIHUIo,
BOCHPHUHHUMATHh CTPECCOBYIO CHUTYaI[UI0 KaK BBI3OB, TPeOyIOHIWi
KOHTPMeEpP, KOPPEKTUPOBATh NPUHUMAEMBIE PELISHUSI U JeUCTBUS,
¢dopmymmpoBaTh W  ONEHWBATH PHUCKU W IIOCJIEICTBHS,
¢dopmMupoBaTH OMBIT.



METAIIPEJAMETHBIE PE3VJIbTATBI

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHS IIPOrpaMMbl  y4eOHOro
npeamera «MaTteMaTHKa XapaKTepHU3yIOTCs OBJIAJICHUEM
VHUBEPCANbHLIMU — HOZHAGAMENbHBIMU  OCUCMBUAMY, YHUBEPCATbHbIMU
KOMMYHUKAMUGHBIMU OCliCMBUIMU U YHUBEPCATbHLIMU PEZYAAMUGHBIMU
oeticmeusamu.

1) VHugepcanvhvie — nosnasamenvHvle — Oelicmeus — 0Oecneyusaom
Gopmuposanue  OA3068bIX  KOZHUMUSHLIX — NPOYECCo8  0OYUAIOUWUXCA
(oceoenue Memooo8 NOZHAHUA —OKPYXHCAIOWe2o Mupa; npuMeHeHue
JI02UYECKUX, UCCIe008AMENbCKUX — Onepayuil, YMeHuil pabomambv ¢
uHgopmayuet).

Ba3zoBrie nornueckue aeHCTBUSA:

— BBISIBJISITH W XapaKTEPU30BaTh CYIICCTBCHHBIC IPU3HAKHU
MaTeMaTHYeCKHX OOBEKTOB, TIIOHATHUI, OTHOIICHHH  MEXIY
TOHSATHSIMH, dopmympoBaTh OTIpeIeIICHUS TOHSITHHN;
YCTaHABJIMBATh CYIICCTBCHHBIN MPU3HAK KilacCU(pUKAIIUU, OCHOBAHUS
JUIsT 000OIIIEHUSI M1 CPaBHEHUS, KPUTSPUU IIPOBOAUMOTO aHAIIN3a;

— BOCOPUHUMATb, dbopmynuposath u nmpeoopa3oBLIBATH
CYXJICHUS: YTBePpAUTCIbHBIC U OTPUIIATCIbHBIC, CAUHUYHBIC, YaCTHBIC
u 001IIHe; yCIOBHBIC;

— BBISIBJIITh MaTE€MaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npoTUBOpeYus B pakTaxX, JaHHBIX, HAOITIOACHUSIX U YTBEPKICHHUIX
npeajlaraTb KpPUTEPHUH JISI  BBIABJICHHUS 3aKOHOMEPHOCTEH U
IIPOTHUBOPEYUH;

— JeJaTh  BBIBOABI C  HMCHOJIB30BAaHWEM  3aKOHOB  JIOTHKH,
JICTYKTUBHBIX W WHIYKTHBHBIX YMO3aKITIOUCHUH, YMO3aKIIFOUCHUH MO
aHaAJIOTHH;

— pa3dupaThe JOKa3aTeIbCTBA MaTeMaTHUYECKUX YTBEPKJICHUH
(mpssMBIE ¥ OT TIPOTHBHOTO), MPOBOJAUTE CAMOCTOSITEIHHO HECIIOKHBIC
JI0Ka3aTeIbCTBa MaTeMaTHICCKUX (axTos, BEICTPaWBaTh
apryMeHTAaIIUO, MPUBOJIUTH MPUMEPBHI u KOHTPIIPUMEPHI;
00OCHOBBIBAaTh COOCTBEHHBIEC PACCYKICHUS,

— BbIOMpaTh cnoco0® pemieHus ydeOHOM 3ajaum (CpaBHUBATH
HECKOJIbKO BapHaHTOB pEIICHUs, BRIOUpaTh HanboJee IOIXOSINIC
Y4ETOM CaMOCTOSITCIILHO BBIACICHHBIX KPUTCPHUECB).

bazoBbie uccinenoBarenbckue ACHCTBUS:

— HMCTIOJIF30BaTh BOIIPOCHI KaK HWCCIENOBATEIILCKUIT WHCTPYMEHT
Mo3HaHus; (OPMYIUPOBATH BOIPOCH], (PUKCHUPYIOIIHE NPOTHBOPEYHE,
npobiemMy, CaMOCTOSITSIPHO YCTaHaBIMBAaTh HMCKOMOE W JIaHHOE,
(popMupoBaTh TUNIOTE3Yy, ApTYMEHTHPOBATH CBOIO MO3HUIINIO, MHEHHUE;
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— MIPOBOJAUTH II0 CAaMOCTOSITEJIBHO COCTaBJICHHOMY IUIaHY
HECJIOKHBIN JKCIIEPHUMEHT, HeOoJIBIIIOE HCCIIeJOBaHNE I10
YCTaHOBJICHUIO ocobeHHocTeH MaTeMaTH4E€CKOTr 0 o0BbeKTa,
3aBUCUMOCTEH 0OBEKTOB MEXKIy COOOM;

— CaMOCTOSITEIIFHO (POPMYITHpOBaTH OOOOMICHUS W BBIBOABI IO
pe3yJibTaTaM IPOBEAEHHOTO HAOIIOACHHS, UCCICIOBaHMs, OIICHUBATD
JIOCTOBEPHOCTH IMOJIy4CHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHHI;

— MIPOTHO3UPOBATh BO3MOXKHOE pa3BHUTHE IIpOIecca, a TaKXKe
BBIJIBUTATh IIPEAIIOJIOKEHUSI O €ro Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pa6ota ¢ undopmarmeii:

— BBISIBJISITH HEIOCTATOYHOCTHh W M3OBITOYHOCTH HH(POpPMALHH,
JTaHHBIX, HEOOXOAUMBIX JJIs PELICHUS 3aJ1a4u;

— BBIOUpPATE, aHAJU3UPOBATH, CHCTEeMaTU3UPOBATh u
HHTECPHPETHPOBATh HHGOPMALIMIO Pa3IMYHBIX BHIOB H  (QopM
MpeICTaBIICHUS;

— BEIOMpATH popmy OpeaCcTaBICHUS uHpOpMaITHHA u
WUTFOCTPUPOBATh pellaeMble 3aJadd CXEMaMH, JuarpamMMaMH, HHOU
rpauKoi U UX KOMOWHAIIUSIMU,

— OLICHUBATh HAA&KHOCTh HWH(MOPMALMHU IO  KPUTEPHSIM,
MPEAI0KESHHBIM YYHTEIIeM HITH chopMyJIMPOBAHHBIM
CaMOCTOSITCIIBHO.

2) Vuusepcanvivie KOMMYHRUKAMUGHbLE OClicmEus 00eCneuusaom
chopMuUpoBanHOCMb COYUATLHBIX HABBIKOG 0OVUAIOUJUXCSL.

Oo01ienue:

— BOCHPHUHUMATH U (DOPMYJIUPOBATH CYKJICHUSI B COOTBETCTBUH C
YCHOBHUSIMU W LEISIMH OOIIEHUS; SICHO, TOYHO, I'PAMOTHO BBIpA’KaTh
CBOIO TOYKY 3pEHHS B YCTHBIX M IHCBMEHHBIX TEKCTaX, OaBaTh
TMOSICHEHHS 10 XOJYy PEIICHHUs 3aJadi, KOMMEHTUPOBATh ITOJyYEHHBIH
pe3ynbTarT;

— B XOJe OOCYXJeHHMsS 3aJaBaTb BOMIPOCHI II0 CYIIECTBY
0o0cyx/1aeMoii TeMbl, NpOOJIeMbI, pelaeMoi 3ajia4yu, BbICKa3bIBATh
UJIeW, HalEJIE€HHBbIE Ha IIOUCK pEIISHUs; COIOCTaBIATH CBOU
CYXXJIEHUsI C  CYXJACHHUSIMH  JIpyrMX  YYacTHUKOB  Juajora,
OOHapy>KUBATh PA3JINYHUE U CXOJACTBO MMO3ULINI; B KOPPEKTHOM (popme
(popmynmpoBaTh pa3HOTIACHS, CBOM BO3PaXECHUS;

— OpEeACTaBIISATh PE3yJIbTAThl PELIEHUs! 3aJa4d, HKCIEPUMEHTA,
HWCCIICIOBAHUS, IIPOEKTa; CaMOCTOSATEJHLHO BbIOMpaTh Qopmar
BBICTYIUICHHSI C Y4Y&TOM 3amad IIpe3eHTaluu U OcoOeHHocTel
ay IUTOPHH.

CoTpynHUUYECTBO:
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— [OOHMMAaThb U HCHOOJb30BAaTh MNpEUMYIIECTBAa KOMaHAHOU u
UHAUBUIYAIIBHON pabdoThI npu peuieHun Y4EeOHBIX
MaTeMaTH4YeCKUX 3ajiad;

— IPUHHMATh LEJIb COBMECTHOH JesTeJIbHOCTH, INIAHUPOBATH
OpraHM3allMI0 COBMECTHOI paboTHI, pacmpenensaTs BHUABI padoT,
JIOTOBapUBaThCs, 00CYKIaTh MPOIECC U Pe3yJibTaT padoThl; 06001I1aTh
MHEHHST HECKOJIBKUX JIFOJICH;

— ydacTBOBaThb B TIPYNHOBHIX ¢dopMax paborel (0OCyXaeHUs,
OOMEH MHEHHSIMH, MO3TOBBIE€ IITYPMBI U JIp.); BBIIIOJHSTH CBOIO YacTh
paboThl M KOOPIMHHUPOBATH CBOW JACHCTBUS C JPYTHMH YiICHaAMH
KOMaH/Ibl; OLICHUBATh KauyeCTBO CBOEro BKJIaJa B OOIIMN HPOIYKT IO
KpHUTEpUsIM, CPOPMYIITUPOBAHHBIM YYaCTHHUKAMU B3aUMOJI€HCTBUS.

3) YVuusepcaivnvie  pecynsamuensie  Oeiicmeus — obecnevusarom
@opmuposanue cMblCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCIU.

Camoopranusanus:

— CaMOCTOSTEJILHO COCTAaBJIATH IJIAH, aJITOPUTM PELIECHUS 3alauu
(nym ero 4acTh), BBIOMpATh CIIOCOO pelIeHUs C Y4ETOM HMMEIOIIHX Csl
pecypcoB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHpOBaTh U
KOPPEKTUPOBaTh BAPUAHTHI PELICHUH C y4ETOM HOBOM MH(pOpMaIINH.

CaMOKOHTpOJIb:
— BJaJeTh crOocO0aMM CaMOINPOBEPKH, CAMOKOHTPOJIS Mpolecca
M pe3yJbTaTa PEUICHHUsI MaTeMaTHIECKOM 3a1a4H;
— OpeABUACTh TPYAHOCTHU, KOTOPBIE MOTYT BO3HHKHYTH IIpHU
pelIeHnu 3aJadd, BHOCHUTH KOPPEKTHUBHI B JESITEILHOCTH Ha OCHOBE

HOBBIX  OOCTOATENBCTB,  HAWIEHHBIX  OMMOOK,  BBISIBICHHBIX
TPYAHOCTEM;
— OILICHHUBAaTh COOTBETCTBHE pe3yabTarta JIeATEIILHOCTH

IOCTaBJICHHOW LIEJIN M YCIOBHUSAM, OOBSICHATH NPUYHHBI JJOCTHIKCHUS
WM  HEJOCTHIKEHHUS IeJIM, HaXOJAWTh OMMOKYy, JaBaTh OICHKY
OpUOOPETEHHOMY OMBITY.

[TPEJIMETHBIE PE3YJIbTATDI

IIpenmeTHBIe pe3yibTaThl OCBOCHUS [IpmMmepHO#t pabouei
MporpaMMbl O MaTeMaTHKe IPEJCTaBJICHBbI MO rojaM OOydYeHHs B
CIIEYIONIINX pasjiesax MporpaMMbl B paMKax OTIEIbHBIX KypPCOB: B
5—6 kmaccax — kypca «MaremaTtuka», B 7—9 Kijlaccax — KypCOB
«Anredpa», «I'eomeTpus», « BepoITHOCTh U CTATUCTHKA.

PazBuTHe JIOTUYECKUX MPEICTABICHUN U HABBIKOB JIOTHYECKOTO
MBIIIJICHUSI OCYIIECTBIISICTCSI HA NMPOTSDKEHUH BCEX JIET OOy4YeHUS B
OCHOBHOM MIKOJIE B paMKaxX BCeX Ha3BaHHBIX KYPCOB.
IMpenmnosaraercsi, 4YTO BBIIIYCKHHUK OCHOBHOW IIKOJIBI CMOYET
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CTPOUTH BBICKA3bIBAHUSI " OTpHULAHUS BBICKA3bIBaHHUH,
pacrno3HaBaTh UCTHHHBIC U JIOKHBIC BBICKA3bIBAHWS, ITPUBOIMUTH
OpUMEPHI U KOHTPIIPUMEPHI, OBJIaJ€eT MOHSITUAMHU: OINpEIeICHHUE,
akcuoma, Teopema, J0Ka3aTeJIbCTBO — U HAYUYUTCS UCIIOJIb30BaTh
WX IIPU BBIITOJTHEHNUH yYEeOHBIX M BHEYUYEOHBIX 3a7ad.
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IIPUMEPHAAL PABOYASA MPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKAY. 5-6 KJTACCBI

LEJIM U3YYEHUA YYEBHOI'O KYPCA

IIpuopuTeTHBIMHU IIEIAIMH OOYyUEHHUs MaTeMaTHKe B 5—6 kiaccax
SIBJISTEOTCSI:

— TpoaoDKeHHEe (OPMHUPOBAHUS OCHOBHBIX MaTEMaTHYECKHX
TOHSITHH (uwucio, BEJIMYMHA, reomMeTpudecKas ¢urypa),
o0ecneunBaroIIux MPEeMCTBEHHOCTh u IIEPCIEKTUBHOCTh
MaTeMaTHYECKOTO 0Opa30BaHUS OOYJaAIOIIHXCS,

— pa3BUTHE HHTEJUICKTYyaJIbHBIX U TBOPYECKUX CHOCOOHOCTEH
00y4YaroIIMUXCs, IT03HABATSIbHOW aKTUBHOCTH, HCCIEHOBATEIIHCKUX
YMEHHUH, HHTepeca K U3yYSHHUI0O MaTEMaTHKH;

— MoJABeIcHHE OOyYaromIuxcs Ha JOCTYIHOM Uil HUX YPOBHE K
OCO3HaHUIO B3aHMMOCBS3H MaTEMaTHKH U OKPYIKAIOIIETO MUPA;

— ¢dopmupoBanue (byHKIHOHAIBHOU MaTeMaTHYSCKOU
rPaMOTHOCTH: YMCHHS pPaclo3HAaBaTh MaTeMaTHYECKHE OOBEKTHI B
peaibHBIX )KU3HCHHBIX CUTYalHsIX, IPUMEHITh OCBOCHHBIC YMEHUS TSI
pelleHust MNPaKTUKO-OPUEHTUPOBAHHBIX 3alad, HHTEPIPETUPOBATH
INOJIYYCHHBIC pPE3yJabTaTbl W ONCHMBATL HWX Ha COOTBCTCTBUC
OPaKTHYCCKON CUTyaIlHH.

OCHOBHBIC TUHHAU COJICPKAaHUSI Kypca MaTeMaTUKH B 5—6 kiaccax
— apudmeTHdeckass U TeoOMeTpUYecKasi, KOTOphIE pPa3BUBAIOTCS
napajjiejbHO, KaxJasi B COOTBETCTBUH C COOCTBEHHOW JIOTUKOM,
OJJHAaKO, HE HE3aBHUCHUMO OJiHa OT JPYrod, a B TECHOM KOHTAaKTE€ U
B3auMoaecTBun. Takke B Kypce MNPOUCXOAUT 3HAKOMCTBO C
SJIEMEHTAMHM alreopbl U ONMHCATEIIFHOW CTaTHUCTHUKH.

N3ydyeHune apudMeTHYECKOTOo MaTepuanga HadWHACTCA  CO
cucTeMarTu3alud M pa3BUTHSL 3HAHUW O HaTypaJbHbIX YMCIAX,
IIOJIy4Y€HHBIX B HadaJbHOU wikoJie. IIpu 3TOM coBeplIeHCTBOBAaHUE
BBIYUCIATECIBHON TEXHUKU U (OPMHUPOBAHUE HOBBIX TCOPETHUCCKUX
3HaHUM couyeTaeTrcsi ¢ Pa3BUTHUEM BBIYHCIMUTEIBbHOW KYJIbTYpPHI, B
YaCTHOCTH C O0Oy4YEeHHUEM NPOCTEHIINM NTpuéMaM MPUKUIKU U OLICHKHA
pe3ysibTaTtoB  BbluMcIeHHN. M3yueHume  HaTypallbHBIX  YHCEN
NpojoJpKaeTcss B 6 Kilacce 3HaKOMCTBOM C HadaJIbHBIMH MTOHSITHSIMHA
TEOPUHU IAECIUMOCTH.

Jlpyroii kpyITHbIH OJIOK B cOAepKaHUU apUPMETHIECKON JIMHUN —
5T0 Apobu. Hauamo n3ydeHusi OOBIKHOBEHHBIX U JIECATHYHBIX IPOOeH
OTHECEHO K 5 KJlaccy. DTO NEepBBIA 3Tal B OCBOSHUH JApoOei, Koraa
IIPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMMU HIESMHU, IOHSTUIMHU TEMBI.
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ITpu sTOoM paccmoTpeHue OOBIKHOBEHHBIX APOOCH B ITOJTHOM 00BEME
MPEAIIECTBYET U3YyUECHUIO ASCSITHYHBIX APOOEH, 9TO LEeIecoo0pa3Ho
C TOYKH 3PEHUSI JIOTUKH M3JI0KESHHUSI YUCIOBOW JIMHHUH, KOTJ1a IPaBHJIa
JIEWCTBUI C JECATHYHBIMU JpPOOSIMH MOYHO OOOCHOBAaTH YXKe
W3BECTHBIMU anropuTMaMu BBITIOJTHEHUS IeHcTBUM c
OOBIKHOBEHHBIMHU APOOSAMH. 3HAKOMCTBO C IAECCATHYHBIMH JIPOOSIMHA
paciMpuT  BO3MOXXHOCTH  JIsi  NOHMMaHHWsI  OOy4YaroIIMMUCS
MPUKJIAJHOTO TMPUMEHEHUs] HOBOW 3amMCH IIPU H3YyYEHUHW OPYTHUX
MIpEeMETOB W MPU MPAKTHUECKOM HcIoyib30BaHun. K 6 kiaccy
OTHECEH BTOPOW »dTalm B HU3yYEHHH JApoOeid, TIae HNPOUCXOJUT
COBEpPIICHCTBOBAaHME HAaBBIKOB CpaBHEHHMSI W NpeoOpa3zoBaHUs
npobel, OCBOEHHE  HOBBIX  BBIYHCIHTEIBHBIX  AJITOPHUTMOB,
OTTaYMBaHUE TEXHUKW BBIYMUCICHUI, B TOM 4YHCJIE 3HAaYCHUU
BBIp@)XXCHHUH, COeprKalluX U OOBIKHOBECHHBIEC, U JICCSITHYHBIC IpOOH,
YCTaHOBJICHHE CBs3€H MEXAy HHMH, PACCMOTPEHHE NIPHUEMOB
peuieHust 3amad Ha Japobu. B Havame 6 kijacca HOPOHMCXOJUT
3HAKOMCTBO C MOHATHEM IPOIICHTA.

OCOOCHHOCTBIO HW3YUYEHHS IIOJIOKUTEIIBHBIX W OTPHIATEIIbHBIX
4YHuCceJl SABJSIETCA TO, YTO OHM TaK)Xe€ MOTYT paccMaTpUBATHCS B
HECKOJILKO »JTamoB. B 6 kijacce B Hadaje H3y4YCeHUsS] TEMBI
«IlomoXXUTEAbHBIE U OTPHUIIATEIIFHBIC YHCIIA» BBIACISICTCA MOATEMa
«Ilenble yncnaa», B paMKax KOTOPOH 3HAKOMCTBO C OTpHULIATEIbHBIMU
YHUCJIAMH W JIEUCTBHUSIMU C ITIOJIOKHUTEIBHBIMU M OTPHLATEIILHBIMU
9HUCIIaMH TPOHUCXOJUT Ha OCHOBE COIEPKATEIHHOTO MOAX01a. JTO
MO3BOJISIET HAa JOCTYITHOM YPOBHE IIO3HAKOMHUTH  yYaIIUXCs
MPAaKTHYECKHU CO BCEMH OCHOBHBIMH IMOHSITHUSIMU T€MBI, B TOM YHCJIE
U C TIpaBWJIAaMHM 3HAKOB TPU BBIINOJHEHUH apU(PMETHISCKUX
nericTBril. M3yueHne paroHaIbLHBIX YMCEI HA 3TOM HE 3aKOHYHUTCS,
a OyzeT MpoJO/DKEHO B Kypce ainredopsl 7 Kiacca, 4YTO CTaHET
CIEAYIONINM MPOXOJOM BCEX MNPHUHIMIIHAIBHBIX BOIIPOCOB, TEM
caMbIM pasJeJIeHHe TPyJAHOCTeH obsierdaeT BOCIpHUsITHE MaTepuaa,
a pacmpeneseHHWe BO BPEMEHH  CIIOCOOCTBYyeT  IPOYHOCTHU
MPUOOPETAeMBIX HABBIKOB.

IIpn oOydyeHHUM peEIIeHHUIO TEKCTOBBIX 3ajJady B 5—6 Kiaccax
HCIIOJIB3YIOTCS apu(pMeTHYecKue MpHUEMBI pemieHusl. TeKkcToBbIe
3a/Ja4M, peraeMbie Ipu OTPabOTKE BHIYHMCIUTEIbHBIX HABBIKOB BS5S—
6 KJraccax, paccCMaTpUBAIOTCS 3aJa4M CJIEIYIOIINX BHJIOB: 3a/Ja4M Ha
JIBMOKEHHWE, Ha  4YacTH, Ha  IIOKYIIKM, Ha pabotry H
MPOU3BOJUTEIILHOCTh, HA MPOLIEHTHI, HA OTHOLICHHUS U MPOIOPIIHH.
Kpowme toro, oOyuaromnimecs: 3SHaKOMSTCA C IpUEMaMy pEeIISHUS 3a1a9
rnmepebopoM  BO3MOXHBIX  BapuUaHTOB, yd4arcsa paboraTtb ¢
nHpopManue, npeacTaBiIeHHON B ¢opMe TaOIHIl MIIN JUarpaMM.

B ITpumepHoit paboueii porpamMmme IPELYCMOTPEHO
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(popmupoBanue OponeaeBTUUYECKUX anredpanyecKux
npencraBieHuii. bykBa KkKak CHMBOJI HEKOTOpPOTO dYHCJa B
3aBUCHMOCTH OT MaTEMaTHUYECKOIOKOHTEKCTa BBOJAUTCS MTOCTEIEHHO.
BykBeHHass CHMBOJIMKAa IIMPOKO HCIOJB3yeTCsl MPEXJe BCEro Ajs
3amucy OOIMIUX YTBEPKACHUN U NMPEIIOKESHNH, (HOPMyII, B 4aCTHOCTH
JUIsT  BBIYMCJICHUS TE€OMETPHUUYECKMX  BEJIMYMH, B  KadeCTBE
«3aMeCTUTENsD» 4YHuca.

B kxypce «MartemaTukm» 5—6 KiraccoB NMpecTaBIICHA HarJIsgHAas
reoMeTpHsl, HallpaBJICHHAs] HAa pa3BUTHE OOPA3HOIO MBINIICHUS,
IIPOCTPAHCTBEHHOTO BOOOpaXXEHUsI, M300Pa3UTEIILHBIX YMEHUNU. DTO
BAXKHBIH 3Tall B U3yUECHUU I'€OMETPHUH, KOTOPBIl OCYIIECTBIISIETCS
Ha HarBSITHO-IPAaKTHUYECKOM YPOBHE, OIMHPACTCS HA HAarJISITHO-
obOpa3Hoe MblnUIeHHe oOydJaromuxcsi. boiblias poJib OTBOJHUTCS
MPaKTUYECKOMN J1eATEeIbHOCTH, OMBITY, SKCIEPUMEHTY,
MozaenupoBanuio. OOydaromuecss 3HAKOMSITCA C T€OMETPHUUYCCKUMU
(purypamy Ha NIOCKOCTH M B IIPOCTPAHCTBE, C UX IMPOCTEUIINMH
KOH(UTypausIMU, ydaTcsi U300pakaTh MX Ha HEJIMHOBAHHOU U
KJIeT9aTOU Oymare, pacCMaTpHUBAIOT UX IMpOCTeHInne cBolicTBa. B
npolecce HU3yYeHHUsS HarjlIsiJHOW TeOMETPHUM 3HAaHUs, MOJy4YCHHBIC
o0ydJarmuMHUCsT B HayaJlIbHOW IIKOJIE, CHCTEMAaTH3UPYIOTCS U
pacuInpsroTCs.

MECTO VUEBHOI'O KYPCA B YUEBHOM IIJNTAHE

CornacHo y4yeOHOMY IUIaHy B 5—6 kiaccax wu3ydaeTcs
HUHTEIrPUPOBAHHBIN IpeaMeT «MaremaTuka», KOTOPbIA BKJIHOYAET
apudmMeTHdecKnii MaTepHall M HATrJBSITHYIO TEOMETPHIO, a TaKXKe
MIPOTICICBTUYECKHUE CBEJICHHUS M3 alIreOpbl, dJIE€MEHTHI JIOTUKH U
HayaJla ONMUCaTeJIbHOW CTATUCTUKH.

Y4eOHbIH NJIaH Ha U3yYeHHEe MaTeMaTUKU B 5—~6 Kkijraccax OTBOJIHUT
HE MeHee 5 ydeOHBIX YacoB B HEJEII0 B TEUEHHE KaXXIOro rojaa
oOyuenwns, Bcero He MeHee 340 y4yeOHBIX HacoOB.

COAEPXXAHUE YYEBHOI'O KYPCA (I10 'OJIAM OBYYEHU )
5 kmacc

Hamypanvnvie uucna u nyno

Harypansnoe wuwncio. Psn HatypanpHbix uucen. Ywumcino O.
MN3o00paxkenne HATypaJbHBIX YHCEJ TOYKAMH Ha KOOPJIMHATHOMU
(4UCIIOBOI) TIPSIMOM.

TTosunmonHast cucrema cyuclieHHs. PuMckasi Hymeparusi Kak
MIpUMep HENO3UIITMOHHOW CHUCTEMBI CUHMCIIeHUs. JlecsaThaHas cucrema
CYHCJICHUSL.

15



CpaBHCHHE HATypaIbHBIX YHCEJI, CDABHCHUE HATYPaJIbHBIX YHCEI
¢ uyném. CriocoObl cpaBHeHUsI. OKpyTJICHHE HATypajlbHBIX YHCEII.

CroxeHue HaTypaJIbHBIX YHCEN; CBOWCTBO HYJS HPH CIIOKCHUH.
Brruntanme kak IOelicTBHE, OOpaTHOE CIIOKCHHIO. YMHOXXEHHUE
HATypaJdbHBIX YHCEJ;, CBOUCTBA HYJs W CAWHHUILI IMPU YMHOXXCHHU.
Jlenenne kak neWcTBue, oOpaTHOe YMHOXXEHHUIO0. KOMMOOHEHTHI
JAercTBUM, CBSI3b  MEXIYy  HHMHU. IIpoBepka  pesyibTara
apudmMeTudeckoro neictus. [lepeMecTUTEIILHOE U COYCTATCIBHOC
CBOMCTBa (3aKOHBI) CJIOKCHHUS W YMHOXXCHHS, PACIpPEISIIUTEIHFHOC
CBOMCTBO (3aKOH) YMHOCHUS.

Hcmonp30Banne OyKB s O0OO3HAa4YCHUSI HEWU3BECTHOTO
KOMIOHEHTA M 3alIUCH CBOMCTB apU(PMETUIESCKUX ACUCTBUIA.

Jemurenn M KpaTHBIE YHCIA, Pa3JIO)KCHHE Ha MHOXXHUTEIH.
IIpocTrie n cocTtaBHbIe uncna. [Ipu3Hakn nenumocTtu Ha 2, 5, 10,
3, 9./leneHne ¢ OCTaTKOM.

CrernieHb ¢ HaTypaJIbHBIM ITIOKa3aTejeM. 3alvch Yucjia B BUJIC
CYMMBI pa3psiAHBIX CllaracMbIX.

YHucioBoe BbIpakeHUE. BrpluncieHne 3Ha4YeHUN YHUCIIOBBIX
BBIPA’KEHUM; OOPSIAOK BBIIOJHEHUsT AeicTBuil. Mcrnonb3zoBaHue
OpU  BBEIUHUCICHHUIX MEPEMECTHUTECIIFHOTO HW COYETaTeIILHOTO
CBOMCTB (3aKOHOB) CJIOKE€HHS M YMHOXKEHHS, PacIpeaeIUTSILHOIO
CBOMCTBA YMHOJKEHMUSI.

Apoou
IIpencraBienue o apobOu Kak crnocoOe 3amuCH YacTH BEJIMYUHBL.

OObikHOBeHHBIe ApoOu. [IpaBmibHBIE W HeNpaBUIIbHBIE JPOOU.
CMemaHHast npoOb; IMpEJCTaBICHHE CMEIIaHHOW ApoOM B BHAE
HENpaBUJIBHOW JpoOM U BBIJACICHHE II€JIOM YacTH dYHciIa U3
HenpaBWILHOU npobu. M3o00pakeHne apobdeil ToukaMu Ha YUCIIOBOU
npssmoii. OcHOBHOe cBOWCTBO 1npoOu. CokpalrneHue apoOeid.
IIpuBeaenue npodbu Kk HOBOMy 3HameHartesro. CpaBHeHUE NAPoOEii.

CroXxeHHue U BBIUMTAaHHUE IpoOeil. YMHOKEHHUE U JieJieHrne Ipooeid;
B3aMMHO-00paTHbIe ApoOu. HaxorkeHne 4acTH 1eJIoro M LeJoro 1o
€ro YacTH.

Jlecstuunast 3anucek apob6eii. [IpencraBpieHue JecATUIHONW ApooH
B BUJI€ OOBIKHOBEHHOU. M300parkeHre NecATUIHBIX Apo0eii ToukaMu
Ha YHUCIJIOBOM mpsimoil. CpaBHEHHE NECATUYHBIX ApOOeH.

Apudmerndyeckue  JIEUCTBUSL € JIGCATHYHBIMH  JpOOSIMU.
OKpyTriieHHe JECATHIYHBIX APOOCH.

Pewenue mexcmosvix 3aoau
Pemenne TEeKCTOBBIX 3amad apuPMETHYCCKHM CIOCOOOM.
Penrenne nmoruyeckwx 3amad. PemreHwe 3amad mnepeOoOpoM Bceex
BO3MOXHBIX BapI/IaHTOB. HCHOHB3OBaHHe HpI/I peH_ICHI/II/I 3aaa4
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TaOJIUIL U CXEM.

Pemienue 3apau, cojepikamiMx 3aBUCHUMOCTH, CBSI3bIBAIOIIUE
BEJIMUYUHBI: CKOPOCTb, BpEMsl, PACCTOSIHUE; II€Ha, KOJHYECTBO,
CTOUMOCTh. EWHUIIEI W3MEpeHHus: wMacchl, o0BEMa, IICHBI;
paccTosiHusi, BpeMEeHH, CKOpocTH. CBsi3b MeEXKAYy €IUHUIIaMU
U3MEPEHUS KaXKJI0U BEJIUYUHBI.

Pemrenne OCHOBHBIX 3a/1ad Ha ApPOOH.

IlpencraBieHue JaHHBIX B BUJC TAOJUIl, CTOJI0YATHIX JUATPAMM.

Haznaonaa zeomempusn

Harnsigaele npencraBiieHuss o GuUrypax Ha INIOCKOCTH: TOYKa,
nopsimMasl, OTpPE30K, JIyd, YyroJl, JOMaHas, MHOTIOYTOJbHHK,
OKpPY>XHOCTb, Kpyr. VYroua. Ilpsamoii, ocTpbli, Tymnoit u
Pa3BEPHYTHINA YIJIbI.

JlnmuHa oTpe3ka, METpHYEeCKHE eAWHULBI JIUHBL. J[inHa
JIOMaHOU, NEepUMETP MHOrOyrojibHHUKa. l3mepeHne M mocTpoeHue
YTJIOBC HOMOIIBIO TPAHCHOPTHUPA.

Harnsigaele mnipeacraBieHust o (urypax Ha IUIOCKOCTH:
MHOTOYTOJIBHUK; HOPAMOYTOJBHHUK, KBaJapaT; TPEYTOJbHUK, O
paBeHCTBe QUryp.

MN306pakeHue ¢Guryp, B TOM 4YHCIIC Ha KJIeT4aToil Oymare.
ITocTtpoenme xkoHpUTYypanuii U3 dacTel ONPSIMOU, OKPYKHOCTH Ha
HEJIWMHOBAaHHON U kieTudaTtoit Oymare. lMcmoap3oBaHHE CBOMCTB
CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBaJpaTa.

IImomane NpsIMOYroJIbHUKAa U MHOTOYTOJBHHUKOB, COCTAaBJIE€HHBIX
U3 TIPSIMOYTOJIBHUKOB, B TOM 4YHcie (QuUryp, M300paxEHHBIX Ha
KjeTdyaTor Oymare. EQMHUIIBI U3MEPEHUs TLIOIIAJIH.

Harmsimaele npencraBiieHHssT O IPOCTPAHCTBEHHBIX (UTrypax:
MPAMOYTOJIbHBIH napasjieaenuIes, KyO, MHOTOTPaHHHUKH.
HN3o0pakeHne NpOCTEHININX MHOTOTpaHHUKOB. Pa3BépTkm kyba u
napaiutesenunena. Co3ganne Mojieseiit MHOTOrpaHHUKOB (13 Oymaru,
MIPOBOJIOKH, TUTACTUJINHA U JP.).

OO0BEM mOpsIMOYTOJILHOTO Tapajuienenumnena, Kyoa. ExuHunb
n3MepeHust o0béma.

6 Kxiacc

Hamypanvuvie uucna

Apnq)MeTqucrcHe JleﬁCTBHSI C MHOTI'O3HAYHBIMH HaTypaJlbHBIMH
4HCJIaMHU. YucnoBble BbIpaKEHUSI, HOPSAOK AeUCTBUH,
HUCTIOJb30BaHUE CKOOOK. JVIcmonb30BaHWE TIPU  BBIYHUCICHHSIX
MEePEMECTUTEIIHPHOTO ¢ COYETAaTeIbHOTO CBOWCTB CIIOKCHUS U
YMHO>KEHHUS, pacnpeneauTeIbHOTO CBOMCTBA YMHO>KEHHUSI.
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OkpyriieHUue HaTypaJIbHBIX YHUCE.

Jlenurenu M KpaTHBIC YHUCIIa, HAUOOJBIIHN OOIIUN JCITUTCIIL U
HamMeHbIIlee odmee KpaTHOe. JIeTMMOCTh CYMMBI M IPOU3BEACHHUS.
JleneHne ¢ oCTaTKOM.

/pobu
OOBIKHOBEHHAsI OpoOb, OCHOBHOE CBOMCTBO ApOOM, COKpamieHue

npobeii. CpaBHEHHE U ynopsimodnBaHue Apodeit. Pemenne 3agaq Ha
HaxXOXKJACHUE YaCTH OT 1IEJIOTO U LIEJI0T0 Mo ero 4yactu. [[podHoe uncio
KakK pe3yJibTaT aejicHus. [IpencrapieHune qeCATUYHON ApoOU B BHIC
OOBIKHOBEHHOH Ipodu " BO3MO>XHOCTbH OpeaCcTaBICHUS
OOBIKHOBEHHOU NpoOW B BUAC NECATHUHON. JlecsaTuuHble ApoOU H
MeTpHUYECKasi cucTtemMa Mep. ApupMeTHYCSCKHE ACHCTBUS U YHUCIIOBBIC
BBIP@XKCHUsI ¢ OOBIKHOBEHHBIMH M JECATUYHBIMHU JIPOOSIMU.

OtHomienue. JleleHue B JTaHHOM OTHOIICHHWHW. Maciitao,
nporiopiusi. [I[puMeHeHUe MPONOPILUI PHU PEIICHUU 3aj1ad4.

IMousitue mponeHTa. BpIUKCIEHUE TPOIEHTA OT BEJIWYUHBI U
BEJIMYUHBI 110 €€ MPOIEHTY. BhIpaxkeHre MPOIEHTOB ASCITUYHBIMU
apoOsimu. PernieHue 3amad Ha NPOICHTHI. BhIpakeHUE OTHOIICHUS
BCJIIMYUVH B HpOI_IeHTaX.

Ilonosrcumenvnvie u ompuyamenvrovie 4ucia

ITonoxurensHble U oTpULIaTeNbHbIC uncia. Llensie uncia. Monynb
4ycila, TeOMEeTpHUYEecKasi HHTEepIIpeTanusi MOAYJsl  dYHca.
MN306parkeHne dYHcea Ha KOOPAWHATHOU TipsiMoi. UYmMCIOBBIC
npoMexxyTku. CpaBHeHHEe 4YHcell. ApudMeTHdeckue AeHCTBUS C
MOJOXKHUTEJIBHBIMH U OTPUIATEIIHBHBIMHU YHUCIAMU.

IlpssmoyronpHass  cucTeMa  KOOPAMHAT  HA  IUIOCKOCTH.
Koopamnarel TOYkM Ha INIOCKOCTH, abcuucca W OpJAMHATA.
[MTocTpoenue Touek U GUryp Ha KOOPJAMHATHOMN MIIOCKOCTH.

Bykeennvle eviparicenus

ITprumenenme OyKB /ISl 3alIMCH MAaTEMAaTHYECKHUX BBIPAXKEHUU U
npennoxxeHnii. CBolicTBa apumMeTHyecKnx AeicTBUN. ByKkBeHHBIC
BBIDAXEGHHUSI M YHCJIOBBIE IIOJACTAaHOBKH. ByKBeHHBIE paBEHCTBA,
HaxOXXJCHHUE HEU3BECTHOTO KOMIIOHeHTa. Dopmylibl; (GopMybl
nepuMeTpa W IUIOMAJAM NpPsIMOYTOJbHHUKA, KBajpara, oO0béma
napauiesienuriea u Kyoa.

Pewienue mexcmoswvix 3aoau

PemieHne TEKCTOBBIX 3amad apuMETHYESCKUM CIIOCOOOM.
Penrenne nmoruyeckwx 3amad. PemreHue 3amad mnepeOOpoM Bceex
BO3MOYHBIX BapHAHTOB.

Pemenne 3apad, colepikalux 3aBHCUMOCTH, CBSI3BIBAIOIIIAX
BCJIMYUHBI. CKOPOCTh, BPEMsl, PACCTOSHHEC; I[€HA, KOJIMYESCTBO,
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CTOUMOCTB,; IPOU3BOAUTCIILHOCTL, BPEMHI, 00BEM pa6OTLI. EﬂI/IHI/IHI)I
U3MEPCHUA: MaCCbhl, CTOUMOCTH, PaCCTOSAHHUA, BDEMCHHU, CKOPOCTH.
CBs13b MEXKAY CAUHUIIaAMHU U3MEPCHUA Ka)KJ0M BEJIUYHUHBI.

Pemienne 3a;ad4, CBSI3aHHBIX c OTHOIIICHUEM,
OPOTIOPIUOHATBHOCTB IO BCIIMYHH, MPOILIEHTaAMU; peulenue
OCHOBHBIX 3a/1ad Ha JPOOHH IPOIICHTEHI.

OrneHka u MpPUKUIKA, OKpYyTJICHUE pe3yiabTara.

CocraBiieHne OyKBEHHBIX BBIPA)KECHHUHN I10 YCIIOBHIO 3aJa9H.

IIpencraBneHue IOaHHBIX C TIOMOIIBIO TaOJNMII M JHArPaAMM.
CronbuaTeie nuarpaMMbl: UTEHUE U NTOCTpOoeHHUE. UTeHHne KPyTroBBIX
JuarpaMm.

Haznaonasa zeomempus

Harnsigaelie npeacraBiieHuss 0 GUrypax Ha IUIOCKOCTH: TOYKa,
npsimMasi, OTpPEe30K, Jyd, YyroJ, JOMaHas, MHOTOYTOJIbHUK,
4eTBhIPEXYTOJBbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3aumHOE pacnoyiokeHue JABYX MNOPSIMBIX Ha [JIOCKOCTH,
napajiebHbIC IpsIMbIC, IEPIEHIUKYIISIPHBIC NIpsiMble. MI3MepeHnue
pACCTOSTHUN: MEXKY JIBYMsI TOYKAMH, OT TOYKHU O MPSIMOMN; JITHHA
MapIiipyTa Ha KBaJIpaTHOM CeTKe.

H3MepeHre W MNOCTPOCHHUE YIJIOB C MOMOIIBIO TPAHCIOPTHPA.

Buns: TPEYTOJIbHUKOB: OCTPOYTOJIbHBIH, MPSIMOYI'OJIBHBIMN,
TyHOYI'OJIbHBIU; paBHOOEIPEHHBI, PaBHOCTOPOHHMUIA.
YHeThIpEXYTONbHUK, OpUMeEPBI 4eTBhIPEXYTOJIBHUKOB.

IIpssMOyTroNBpHUK, KBaJapaT: HWCIIOJIB30BAHHE CBOMCTB CTOPOH,
yrjoB, xauaronanei. HMzoOpakeHue reomeTrpuyeckux QUIyp Ha
HEJMHOBAHHOII OyMmare ¢ WCIIOJIb30BaHUEM IIUPKYJIS, JIUMHEHKH,
yroJibHUKa, Tpancnoprupa. [locrpoenust Ha KieTdyaTol Oymare.

ITepumerp w™mHOTOyrompHuka. IloHsitne 1omanu GUrypsI;
eIUHUIBI U3MEpEeHUs IuIoanu. IIpubmmkEHHOS H3MEpPEHUE
mromanu  GuUryp, B TOM YHCJIE Ha KBaJpaTHOW CETKe.
TTpnbmmxénHoe n3MepeHne JUTMHBI OKPY>KHOCTH, IJTOIIAa 1 KpyTa.

CumMmeTpusi: NeHTpalibHAsI, OceBasi M 3epKajlbHAasT CUMMETPHUH.
[TocTpoeHrne cUMMETPUUHBIX (GUTYD.

Harmsimaele npencrtaBiieHHssT O IPOCTPAHCTBEHHBIX (UTrypax:
nmapajjieJIennune , KyO, mpusMa, NUpamMuaa, KOHYC, HHUIHHApP, MIap
n codepa. HM3obpaxeHme TPOCTpPaHCTBEHHBIX ¢uryp. Ilpumepsr
pa3BEPTOK MHOTOIPAaHHUKOB, NIMAWHApa u KoHyca. Co3ganue
MoJeJiel TpPOCTPAaHCTBEHHBIX ¢uryp (m3 Oymaru, MIpOBOJIOKH,
IJIaCTUJIIMHA U JIP.).

ITorstTne oO0BEMa; enuHHUOBI wH3MepeHHus o00BEma. OOBEM
OpSIMOYOJBHOTO mapajuleJienunesaa, Kyoa.
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TTAHAPYEMBIE ~ TIPEIMETHBIE ~ PE3VJILTATBI  OCBOEHWS
IIPUMEPHOI PABOYEN IIPOTPAMMBI KYPCA (II0 TOJAM
OBYUEHMUS])

OcBoenne yudeOHOro Kypca «MaremaTuka» B 5—6 Kiaccax
OCHOBHOH MIKOJIBI JIOJDKHO OOECIIeYMBaTh JTOCTHIKCHHE CIICAYIOIINX
IIPEeAMETHBIX 00pa30BaTEJILHBIX PE3yJIbTATOB:

5 kmacc

Yucna u eviuucnenus
— I[ToHuMarths 1 NpPaBUILHO YyIOTPEOIISITH TEPMHUHBI, CBSI3aHHBIC C
HaTypaJIbHBIMH YHCJIaMU, OOBIKHOBEHHBIMH U JECSITUYHBIMU JIPOOSMH.
— CpaBHUBaTh ¥  yHOPAAOYMBATH  HAaTypaJIbHBIE  YHCIA,
CpaBHUBATHB IIPOCTEHIIINX CIIydassX OOBIKHOBEHHBIE IPOOH, NECATUUHBIC
npoou.
— COOTHOCUTH TOYKY Ha KOOPAWHATHOW (YHCIOBOI) TIpsIMOil C
COOTBETCTBYIOIIMM €M YHCIOM M H300pakaThb HATypaJbHBIC YHCIIA
TOYKaMHU Ha KOOPAHHATHOHN (YHUCIIOBOM) TIPSIMOIA.
— BeinonHsATE apudMeTHUYECKHe JNEUCTBHSI C HATypaJIbHBIMHU
YHUCIIaMH, C OOBIKHOBEHHBIMH APOOSIMH B MPOCTEHIIINX CIIydasiX.
— BEINONHATE IPOBEPKY, IPUKUJIKY PE3yJIbTaTa BEIUHUCIICHUN.
— OKpyrisaTh HaTypalbHBIC YHCIIA.

Peutenue mexcmoguix 3adau
—  Pemarp TekcToOBBIE 3ajauM apUPMETHUECKHUM CIIOCOOOM M C
MOMOIIBI0O OPraHHU30BAHHOTO KOHEUHOTO Iepedopa BCEX BO3MOJKHBIX
BapHaHTOB.
—  Pemarp 3amaum, conepikaliue 3aBUCHUMOCTH, CBSI3BIBAIOIINE
BEIWYUHBI: CKOPOCTh, BpEMS, pPACCTOSHHE; I[eHa, KOJHUYECTBO,

CTOHUMOCTbD.

— Hcnonp3oBaTh KpaTKue 3aImucu, CXEMBI, Ta6J'II/ILU>I,
0003HaYeHUs IIpHu pCIICHUU 3a1a4.

— ITomb30BaThCsl OCHOBHBIMH €IUHHIIAMU U3MEPCHUSA: ULIECHBI,
MaccChI; pPaCcCTOAHUA, BPEMCHU, CKOPOCTHU; BbIpaXaTb OAHU C€AWHHUIIBI
BCJIIMYMWHBI 4EPE3 ApYyruc.

— I/ISBHCKaTL, daHaJIN3UupoBaTh, OLICHUBATh I/IH(bOpMaLII/IIO,
npeaACTaBJICHHY O B Ta6J'II/IL[€, Ha CcTOJI0UaTOM AuarpamMme,
HUHTCPIIPECTUPOBATE MPECACTABICHHBIC HAaHHBIC, UCITOJIbB30BaTh HJAHHBIC
IIpu pCuICHUMN 3a1a4.

Haznaonan zeomempusn
—  ITlonp3oBaThCsl TEOMETPUUECKUMH ITOHSTHSIMU: TOYKA, MpsiMasi,
OTPE30K, Jy4, YroJI, MHOTOYTOJIbHUK, OKPYXHOCTb, KPYT.
— ITpuBOIUTE IPUMEPHI OOBEKTOB OKPYKAIOIIETO MHUpPa,
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HMEIOMMUX (OPMY M3YUYEHHBIX I'€OMETpUUECKUX (puryp.

—  Hcnonp30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C yIJIAMH:
BEpIIMHA CTOPOHA; C MHOTOYTOJIbHUKAMHU: YTOJI, BEPIINHA, CTOPOHA,
JIUaroHallb; ¢ OKPY>XHOCTBIO: paguyc, JUaMeTp, LEHTP.

—  HzoOpaxaTh u3y4YyeHHBIE TreoMeTpH4yeckue (QUrypsl Ha
HEIIMHOBAHHOW W KJIeTYaTOH OyMmare ¢ MOMOMIbIO MUPKYJIIS U JIMHESHKH.

—  HaxoauTe OUHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHHUEM C
IIOMOIIBIO JIMHEHKH, CTPOUTH OTPE3KH 3aJaHHOW [UIMHBI; CTPOUTH
OKpY>KHOCTbH 33JJaHHOI'O pajuyca.

—  Hcnomnp3oBaTh CBOICTBA CTOPOH WU YIJIOB MPSIMOYTOJIBHUKA,
KBajJpaTa IJIsl UX ITOCTPOCHHUS, BBIYUCICHUS TLUIOAAN U IIEPUMETpA.

—  BpruucasaTe nepuMeTp M IUIONIaab KBaapaTa, NpsiMOyTroJIbHUKA,
¢uryp, cocraBieHHBIX W3 NPSIMOYTOJILHUKOB, B TOM 4YHCiIE (Uryp,
n300pakEHHBIX Ha KjeT4yaToil Oymare.

—  Ilomp3oBaThCsi  OCHOBHBIMH  METPHUUYECKHMH  CAUHHUIIAMH
W3MEPEHUs JUITMHBI, TUIOMIAAH; BbIpaXkKaTh OJHHM CIUHHUIIBI BEIWYHHBI
yepes ApyTHe.

—  Pacno3naBath napajiieJenuIe], KyO, HCHOJIB30BaTh
TEPMHUHOJIOTHIO: BEpIIMHA, peOpo TpaHb, HW3MEPEHUs; HAXOJUTH
W3MEpEHUs Mapajuieyennmnena, Kyoa.

—  Bpraucaate 00bEM Ky0a, mapajuiesenuiiesia Mo 3aJlaHHBIM
UBMECPCHHUAM, MTOJIB30BaAThHCA €AUHUITAMH U3MEPCHUA 06"béMa.

— Pemats HecnoXXHBIE 3a7adM HA W3MEPEHHE IE€OMETPHUYSCKHUX
BEJIMYMH B MPAKTHUECKUX CHTYaIHSIX.

6 kimace

Yucna u evluucnenusn

— 3HaTh W IIOHMMAaThb TEPMHHBI, CBSI3aHHBIE C Pa3JIMYHBIMU
BHJAaMH 4YHCE] M crnocobaMu HX 3alliCH, IEepexoauTh (eciau >3TOo
BO3MOHO) OT OJHOU (pOpPMBI 3anMCH YHKcCiIa K IPYTOM.

—  CpaBHHUBAThH U YHOPSIOYUBATH LIEJIBIC YUCIA, OOBIKHOBEHHBIC U
JIeCSITUYHBIC ApOOH, CpPaBHUBAThH YHCJIA OJHOTO M Pa3HBIX 3HAKOB.

—  BebmmonHsaTh, codeTas yYCTHbIE W IIHMCbMEHHBIE IIPUEMBI,
apudMeTHUecKue NEHCTBUS C HATYypPAIbHBIMH M IEJIBIMH YHCIAMU,
OOBIKHOBEHHBIMU U JECATUYHBIMU APOOSMH, MOJIOKHUTEIbHBIMU U
OTPHUIIATEIbHBIMHU YHCIAMH.

—  BbluncHaTh 3HaYEHUS YUCIJIOBBIX BBIPAXXEHUN, BBINOJIHATH
OPUKUAKY W  OLEHKY pe3yJbTaTa BBIUMCIECHUIN;  BBIIOJHSITH
npeoOpa3oBaHUsI YHUCJIOBBIX BBIPAXKEHHNW Ha OCHOBE CBOWMCTB
apuMeTHIeCcKrX AeHCTBHUH.

— COOTHOCHUTBH TOUKY Ha KOOPJAUHATHON MPsIMOIL C
COOTBETCTBYIOIINM €# YHCIIOM M M300pakaTh YHCJIa TOYKAMH Ha
KOOPAUHATHOM NPsIMOM, HAXOAUTh MOJYJb 4HCJA.
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—  CoOOTHOCUTH TOUYKHU B IPSIMOYTOJIBHON CHCTEME KOOpPIAHUHAT C
KOOpJIMHATAMH 3TOW TOUKH.

— OKpyTaATh HeNble YHCJIa M JIeCSITUYHBIE ApoOM, HAXOIHUTh
OPUOIFIKESHUST 9UCEIT.

Yucnogvle u OyKeeHHblE GbIPAICCHU

—  IloHuMaTte U ynoTpeOIATh TEPMHUHBI, CBA3aHHBIC C 3aIHUCHIO
CTEIIeHH YMCJIa, HAXOIUTh KBaJIpaT U KyO 4uca, BBIYUCIISI T 3HAUYCHUS
YHMCJIOBBIX BBIPAXKEHUM, COJIEpIKAIIUX CTEIICHU.

—  Ilomp3oBaThecst  IIpU3HAKaAaMU  AEJIIMMOCTH,  PAaCKJIaIbIBAaTh
HaTypaJbHbIC YHCJIa HAa IPOCTHIE MHOXKUTEIIH.

—  Tlomp3oBaThecsi MacmITaboOM, COCTaBIISITH  MPOIOPUHMU  H
OTHOIIECHUS.

—  Hcnonp3oBaTh OYyKBBI A8 O0O3HAYEHUs] YHUCEJ MPU 3aITUCH
MaTEeMaTHYECKUX BBIPAXXCHMI, COCTABIISITH OyKBEHHBIC BBIPAKCHHUS U
(opmynbl, HAXOANTH 3HaAYECHUSI OYKBEHHBIX BBIPAXKCHUM, OCYIIIECTBIISS
HEO0OXOMMBbIE MOJACTAHOBKH U IIPE0Opa3OBaHUsI.

— HaxoauTh HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pewienue mexcmoswvix 3adau

— Peurate MHOTrOIIaroBble TEKCTOBBIC 3a7adu apUPMETUUICCKUM
CITI0COO0M.

— Pemats 3a1a4u, CBsI3aHHEIC c OTHOIICHUEM,
OpONOPUUOHAIBHOCTBIO  BEJIWYHUH, MNPOLEHTaMH; pemarb TpU
OCHOBHBIC 337]a41 Ha JIPOOU U MPOICHTHI.

— Pemate 3amaum, coxeprkaiiyme 3aBUCHMOCTH, CBSI3bIBAIOLINE
BEJIMUMHBI: CKOPOCTb, BpEMs, pPAacCTOSIHUE, [eHa, KOJMYECTBO,
CTOMMOCTB; TIPOU3BOUTEIILHOCTD, BpeMs, 00héMa pabOTHI, HCHOJIB3Y
apudMEeTHYECKUE JCHCTBUs, OICHKY, MPUKHUIKY;, MOJH30BaTHCS
€AUHULAaMU U3MEPEHUSI COOTBETCTBYIOLINX BEJIMYWH.

— CocTaBiiaTh OyKBEHHBIC BEIPQ)KCHUS MO YCIIOBUIO 3aJIa4H.

— W3Brexkate mHDOpPMAINIO, TIPEICTABICHHYI B TabmuIax, Ha
JINHEUHOM, crondyaTon UIIN KpYroBOU auarpamMmax,
UHTEPOPETUPOBATH IMPEJICTABJICHHbIE JIaHHbIEC; MCHOJb30BaTh JAaHHbIEC
Opu pelIeHnH 3a/1a4.

— IpencraBisaTh UHPOPMALIUIO C IOMOIIBIO TAOIHUIL, IUHCHHOU U
cTonbyaTo amarpamm.

Haznaonaa zeomempus
— IIpuBoauTE TIpUMEPHI OOBEKTOB  OKPYXKAIOMIETO  MHpa,
HNMCECIOIIUX (pOpMy N3YYCHHBIX TCOMETPHUICCKUX IIJIOCKHUX H
MPOCTPAHCTBEHHBIX (QUIYp, NPUMEPbl PABHBIX M CHMMETPUYHBIX
¢uryp.
— M3o6pakaTh ¢ HOMONIBIO IUPKYJIST, TMHEWKH, TPAHCTIOPTHUPA HA
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HEJIMHOBAaHHOW M KJeT4aToil  Oymare  H3y4deHHBIE  INIOCKHE
reomMeTrpuueckne GUTypsl U KOHPUTYpAITUH, CHMMETPUYIHBIE (PHUTYPHI.

—  Tlonp3oBaTbcsi TeOMETPUYECKUMHU IOHSTHUSIMU: PABEHCTBO
¢uryp, cummeTpHs; HCHONB30BaTh TEPMHUHOJOTHIO, CBSI3aHHYIO C
CUMMETpHUEH: OCb CHMMETPHUH, LIEHTP CUMMETPHUH.

—  HaxomuTe BeIWYHUHBI YIJIIOB H3MEPEHHEM C IIOMOIIBIO
TPAHCIOPTUPA, CTPOUTH YTJBI 3aJaHHOW BEJIMYUHBI, IOJIb30BAThCS IPHA
pelIeHnu 3a7a4d rpajaycHOl Mepol yIJoB; paclio3HaBaTh Ha dyepTekax
OCTpBIH, NPsIMO, pa3BEPHYTHIN U TyHOH YIJIBI.

—  BprucoaTe MIMHY JIOMaHOW, HNEPUMETP MHOTIOYTONBbHHKA,
NOJIB30BAaThCA €AWHHULIAMU HW3MEPEHMs JJIHWHBI, BBIpa)kKaTb OIHU
€IVMHUILIBI U3MEPEHUsI IJIUHBI Yyepe3 Apyrue.

—  HaxoauTsk, HCHIOJIB3Ysl UEPTEKHBIE HHCTPYMEHTBI, PACCTOSTHUS:
MEXJy IByMsI TOYKaMH, OT TOYKHM [0 HpsIMOM, AIWHY IIyTH Ha
KBaJpaTHOM CETKE.

— Brruucisate IoIIaab ¢duryp, COCTaBJIIEHHBIX u3
MPSIMOYTOJILHUKOB, MCHOJIb30BaTh pa3OMEHHEe Ha MHPSIMOYTOJbHUKH,
Ha paBHbBIe QUIYpHI, JOCTpaMBaHWE O MPSIMOYTOJIBHHUKA;
NOJb30BaThCsl OCHOBHBIMU €JIWHHULIAMHA HW3MEPEHHUs IUIOIIAIHU;
BbIpaxXaTb OOHHW €AWMHUIBI USMECPCHUS TUIOIIAAU YC€PEe3 APYTrHUc.

—  Pacmo3naBaThe Ha MOAEISIX U N300pa’keHUSAX MUPaAMHULy, KOHYC,
OUJIMHIP, WCIIOJB30BAaTh TEPMHHOJIOTHIO: BEpIIMHA, peOpo, TpaHb,
OCHOBaHUeE, pa3BEPTKA.

— HNzo6paxxate Ha  KkjeTyaToi Oymare  MpsIMOYTOJIbHBIN
napa’suieJIeIuIe1I.

—  BpruaucasaTte 006EM NpsIMOYTOJIBHOTO Iapajuiesenunena, Kyoa,
IMOJIb30BaTHCSI OCHOBHBIMHU €IMHUIIAMHU U3MEPEHHUsI 00bEMa; BbI

— Pemrate HecloXHBIC 3a7laYl Ha HAXOXJICHHE T'€OMETPHUUYECKUX
BCJIMYUH B MPAKTHUYCCKUX CUTyalUAX.
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TEMATUYECKOE TUNIAHMPOBAHUE YYEBHOT'O KYPCA (II0 TOAAM OBYYEHNA)
5 knacc (He menee 170 u)

HasBanue pa3jiesia
(Tembl) Kypca (4mciI0

OcHoBHOe coaeprkaHue

OcHOBHbIE BH/IbI 1eSITEJILHOCTH oﬁyqammnxm

4acoB)
HarypaabHble 4ncJa.
JeiicTBUs c
HATYPaJbHbIMH
YHCIAMH
(43 v)

JecsiTnaHasi cucTeMa CAUCIICHUSI.
Psig HaTypPaJIbHBIX qHCeIT.
Harypanpusiii  psin. Yucmo O.

HarypanbHble qucia Ha
KOOpJAMHATHON OpsIMOM.
CpaBHeHue, OKpYyTJICHHUE

HaTypaJbHbIX YHUCEJL.

Apudmerndyeckue JASHCTBUS C
HaTypaJlbHBIMHU qUCJIaMU.
CBolicTBa HYJSI MPHU CIOXEHUH U
YMHO>XEHUH, CBOMCTBA EIHUHUIIBI

npu YMHOKCHUH.
ITepemecTurennHoe u
codyeTaTenbHOE CBOMCTBa
CIIO>KCHHUS 17§ YMHOKEHUS,
pacripeaenuTenbHoe CBOWMCTBO
YMHOKCHUS.

Jlenmurenun W KpaTHbIE YHCIA,
pasioxeHue qucia Ha
MHOKUTEJH. JeJieHne ¢ OCTaTKOM.
IIpocThle ®W coOcCTaBHBIE YHCIIA.

Yurarh, 3alUCBIBATH, CPABHUBATH HaTypaJbHbIC
qpcia; mnpeajaratb M 00CY:XKIaTh  CIOCOOBI
YIIOPSITOYNBAHUS TUCEN.

HN306pakaTs KOOPAMHATHYIO MpPSMYIO, OTMeYaTh
Ypciia TOYKaMH Ha KOOPJAMHATHOW  HPSIMOH,
HAXO0/JAUTh KOOPJIMHATHl TOYKH.

HUccaenoBaTth cBoiicTBa HATYpaIBHOTO psiaa, auces 0
u 1 Opu CIOKEHUU U YMHOKEHHH.

Hcnonb30BaTh NPaBUIO OKPYTJIEHUS HATypalbHBIX
4yucen.

BbINoHATH apupmMeTHUecKHe neicTBUs c
HaTypalbHBIMHA YHCIAMH, BBIYHCIATH 3HAYCHUS
YHUCIOBBIX BRIPAXKCHUH CO CKOOKaMHU B 0e3 CKOOOK.
3anuceIBaTh IPOU3BEIACHNE B BUE CTCIICHH, YUTATH
CTEIICHH, HCIO0JIb30BaTh TEePMHHOJIOTUIO
(OCHOBaHHeE, IMMOKA3aTelb), BbIYUCIAATH 3HAYEHUA
CTEeNeHEN.

BbINOJIHATL NPUKMAKY U OLEHKY 3HauyeHUuH
YHCIIOBBIX BBIPAKCHHUH, NMpeaiaraTb M NPHUMEHATh
NpUEMBI IPOBEPKU BHIYHUCICHUN.

Hcnonp30BaTh NPH BHIYUCIECHHAX ITE€PEMECTUTEIEHOE
W COYeTaTeIbHOE CBOMCTBA CIIOKEHHUSI U YMHOXEHUS,
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IIpusnaku nexumoctu Ha 2, 5, 10,
3,9.

CreneHp c HaTypaJIbHBIM
IOKa3aTeJIeM.

YucioBbIe BBIPAXKECHHUS; TTOPSIIOK
NEHCTBUA.

Pemienne TEKCTOBBIX 3a/1a4 Ha BCe
apudMeTHyecKue N1eHCTBUS, HA
JBHIKCHHUE U MOKYITKH

pacrpeneIuTeabHoe CBOMCTBO YMHOKCHUSA;
dopmynpoBare H NPHMEHSAThH npaBuiIa
peoOpa3oBaHUsl YHCIIOBBIX BBIPOKCHHH Ha OCHOBE
CBOMCTB apH(pMeTHIEeCKUX ISHCTBHI.

HccaenoBarb YHUCIIOBBIC 3aKOHOMEPHOCTH,
BBI/IBUTATH u 000CHOBBIBATH TUIOTE3bl,
dopmyaupoBaTth  0000IleHMS W BBIBOABI IO
pesyJibTaTam MPOBEAEHHOTO HCCIIeIOBAHHUS.

DopMyJMPOBATh  ONpEeJeJeHUs]  JICIUTEIs |
KpaTHOTO, HA3BIBATh JEJINUTEIIM W KpaTHBIC YHCIIA;
pacmo3HaBaTh IPOCTHIE M COCTAaBHBIE YHCIIA;
dopmyanpoBaTh W NpUMe-AITh NMPHU3HAKH
nenuMoctd Ha 2, 3, 5, 9, 10; npuMeHAITH aIrOpuTM
pa3JIOKEeHHMsl YHCJIa Ha IIPOCTBIE  MHOXKHTEIIH;
HAXOJUTh OCTaTKH OT JIEJICHHSI M HEIIOJHOE YaCTHOEC.

Pacno3naBarthb UCTUHHBIC u JIOKHBIE
BBICKA3bIBAHUS O HATYPAIbHBIX YHCIIaX, IPUBOJAUTH
npuMepbl u KOHTPIIPUMEPHI, CTPOUTH

BBICKAa3bIBAHUS W OTPHIAHUS BBICKA3BIBAHUNH O
CBOMCTBaxX HATypPaJIbHBIX YHCEI.

KoHcTpyupoBaTh MaTeMaTHYeCKHE HpeIJIOKEHHS] C
TIOMOIIBIO CBSI30K «M», U, «ECIH..., TO...».
Pemath,  TekcTOBBIE 3amauM  apH(PMETHIECKUM
CIIOCOOOM, HCHOJIb30BaTh 3aBHCHMOCTH MEXIy
BETMYMHAMH (CKOPOCTH, BpPEMsI, PAcCTOSHHE; IIeHa,
KOJIMYECTBO, CTOMMOCTH U Jp.): AHAJIU3MPOBATH U
OCMBICIIMBATH TEKCT 3a7a4yu, nepegopmynpoBaTh
yCIIOBHE, HU3BJeKaTh HEOOXOAWMEBIE  JaHHEIE,
YCTAHABJIMBATL 3aBUCUMOCTH MEXIY BEJIHYMHAMU,
CTPOUTH JIOTMYECKYIO LIETOUYKY PACCYXIACHUH.
MoaeaupoBaTh X0 PEHICHUs 3aJadH C TTOMOIIBIO
pHUCYHKA, CXEMbl, TaOJINIIbL.
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IIpuBoauTsh, pa3dupaTrb, OLEHUBATH PA3JIUYHBIC
peuIeHys, 3alFCH PEIICeHNH TeKCTOBBIX 3aad.
KpuTHyeckd OUEHHUBATH IOJYUYCHHBIH pe3yJibTarT,
OCYIIEeCTBJISATH CaMOKOHTPOJb, MPOBEPssI OTBET Ha
COOTBETCTBHE YCIIOBHIO, HAXOAUTH OIIHOKH.
Pemiath 3amaun C DOMOIIBIO Iepedopa Bcex
BO3MOKHBIXBapHUaHTOB.

3HAKOMHUTBCSI ¢ MCTOPHeEi pa3BUTHS apUPMETHKN

Haruasignas reomerpusi.
Jlunun Ha niockoctu (12

1)

Touka, npsimMasi, OTpPE30K, JIyd.
Jlomanasi. HW3mepenHue AJIMHBL
OTpe3Ka, METPUUECKUE €IMHUIIBI
n3MepeHus JIuHbl. OKpy>KHOCTHH

KpYT.

ITpakTrueckas paboTta
«ITocTtpoenue y30pa u3
OKPYKHOCTEM».

VYrou. IIpsimoii, ocTpsblii, Tynol u
pa3BEpHYTHIN yriibl. M3mepeHue
YTJIOB.

IIpakTnueckas pabora
«IMocTpoeHue yrios

Pacno3naBarhb Ha uepTekKax, puCyHKax, OnucbIBaTh,
HUCIIOJIB3YyslT TEPMHHOJIOTUIO, U n306pa>xaTL C

MOMOIIBIO YEPTEKHBIX HUHCTPYMEHTOB: TOUYKY,
OpsIMyl0,  OTPE30K, JIyd, yroi, JIOMaHy1o0,
OKpPY>KHOCTb.

Pacno3naBaTh, NPUBOAUTHL NpPHUMepbl OO0OBEKTOB

pealrbHOTO MHpa, HUMEMUX (GOpMy H3YUEHHBIX
¢uryp, oneHuBaTh UX JIMHEHHBIE Pa3MEpPHI.
Hcnoab3oBaTh JIMHEHKY M TpaHCHOPTUP  Kak
UHCTPYMEHTBl JUII HOCTPOCHUS U U3MEPEHUS:
M3MepPATH JUIMHY OTpPe3Ka, BeJIMYUHY yIJla; CTPOUTH
OTPE30K 3aJJaHHON JINHBI, yT0Jl, 3aJaHHON BEJIMYUHBI;
OTKJIAAbIBATH LIUPKYJIEM paHble OTPE3KH, CTPOMUThH
OKPY’KHOCTh 3aJjaHHOro paauyca. H3o0paxkarthb
KOH(UTYpAIUU FeOMETPUYECKUX (DHUTyp H30TPE3KOB,
OKpPY’>KHOCTEH, HuX 4YacTedl Ha HEeJIWHOBAHHOU U
KJIerdyaroii Oymare; mpeajiaratb, ONHNCHIBATH W
00CyKIaTh CIOCOOBI, AJITOPUTMBI IIOCTPOCHUS.
Pacno3naBath M H300pakaTh Ha HEJIWHOBAHHOW U
KiIeryatod Oymare mnOpsMoOif, OCTpbIi, TyIOMH,
pa3BEPHYTHIMYTIIBI; CPABHUBATH YTJIBL.
BbIUncJasSTh JJIUHBI OTPE3KOB, JOMAHBIX.
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IMoHnMATH ¥ HCMOJB30BATH NPH PelIeHUH 32129
3aBHCHMMOCTH MEXIy SAUHUIIAMH METPUISCKON CUCTEMBI
Mep; 3HAKOMHMTBLCSI C HEMETPUUECKUMH CHCTEMaMH Mep;
BBIPAkKATh JUIMHY B Pa3JIMYHbIX CIUHUIIAX U3MEPCHHUS.
HccaenoBath QUrypsl 1 KOHQUTYpAIIUU, UCIIOIB3YS
urdpoBbIe pecypchl

OO0ObIKHOBEHHBIE
apoou

(48 4

Jpo6s. ITpaBunbHBIE u
HETIPaBUJIbHBIC po6u.
OCHOBHOE CBOWCTBO  ApoOH.
CpaBHeHHE IpoOeit.

Cnoxxenue u BBIYUTAHUE
OOBIKHOBEHHBIX npoOeit.
CwmemanHas ApoOb. YMHOKEHUE
u neneHue  OOBIKHOBEHHBIX
npobeii; B3aUMHO-OOpaTHBIC
apoou.

Pemenne TekcTOBBIX ~ 3anad,
conepxkamux Apodu. OCHOBHbIE
3a7a9u Ha IpoOu.

ITpumenenue OyKB JJIsi 3aITMCH
MaTeMaTHIEeCKNX BBIpaKCHUH
UIIPEIIOKECHUN

MoaeaupoBatb B TpadUUECKO, MNpeaMEeTHOHU
dbopme, ¢ TOMOLIBIO KOMIBIOTEpPA IOHSATHS U
CBOMCTBA, CBSI3aHHBIE C OOBIKHOBEHHOH APOOBIO.
YuTaTh U 3aNMCHIBATH, CPABHUBATh OOBIKHOBEHHBIC
npoOu, mpeasaratb, 000CHOBBIBATH M 00CY:KIATh CIOCO
OBl yHOpsIIOYMBAHUS OPOOCH.

HN306pakaTh OOBIKHOBEHHBIC OPOOHW TOYKAMHU Ha
KOOPIMHATHON OpsIMOiA; HMCII0JIb30BATh
KOOPAWHATHYIO MIPAMYIO JJIsI CpaBHEHUS ApOOeii.
@DopMyJHPOBaTh, 3aNHCHIBATHL € MOMOIIbI0 OYyKB
OCHOBHOE CBOMCTBO OOBIKHOBEHHOU npodu;
HMCMOJIb30BATh OCHOBHOE CBOHCTBO ApoOHM  JuIst
COKpaIIeHust Apooeil u puBeneHuss ApPoOM K HOBOMY
3HAMEHATEITIO.

IIpencraBasiTh  CMEIIAaHHYIO JApoOb B BHUIE
HEINpPaBWILHON M BBIICISITH LIEIYIO YacTh YHCIa M3
HEMpaBUIBHOU IpooOH.

Beinoansate apudMeTnyeckune neiicTBUs c
OOBIKHOBEHHBIMHM ~ApOOSMHU; NPHMEHSITH CBOWCTBa
apuMeTnuecKkux ACHCTBHA I  palMOHAIN3ALUN
BBIYMCIICHUIA.

BbINOJHAT, NPUKHAKY ¥ OLEHKY pe3yibTaTa
BBIYMCJICHUI; NpeiaraTb W TPHMEHSTh TNPHEMBI
NPOBEePKH BHIUKUCICHUII.
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IIpoBoauTH HCCIEAOBAHNS CBOICTB Apo0eii, onmupasich
Ha 4YHCJIOBBIE SKCHEPUMEHTHI (B TOM YHCIE C
MOMOIIIBIO KOMIOBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JOXKHBIEC BBICKA3bIBAaHUS
0 Ipo6siX, NIPUBOAUTL NPHMePbl M KOHTPIPHUMEPHI,
CTPOHTH BBICKA3bIBAHUS u OTpHULIAHUS
BBICKa3bIBAHUI.

PemaTh TEKCTOBBIE 3aa4H, cOAeprKaIIUe JPOOHBIE
JlaHHBIE, U 3aJa4d HAa HaXO0XJEHUE YacTH I€JIOT0 U
[eJIOr0 IO €ro 4YacTH; BBISIBJISATH HMX CXOACTBA H
pa3n4us.

MoaeaupoBaTh X0/ PEIICHUS 3aa9d C TOMOIIBIO
pHUCYHKa, CXEMBbI, TaOJIUIIBI.

IIpuBoauTh, pa3dupaTh, OLEHUBATH PA3THUIHBIC
pelIeHus, 3alUCH PEIICHNH TeKCTOBBIX 3aiad.
Kpurnueckn oneHumBaTh IIOJy4YCHHBIM pe3yibrar,
OCYIIECTBIISITH CAMOKOHTPOJIb, MPOBEPsiI OTBET HA
COOTBETCTBHE YCIOBHUIO, HAXOJAUTH OIINOKH.

3HAKOMHUTBCSI ¢ MCTOPHeEi pa3BUTHS apUPMETHKN

Harnsgnast
reoMeTpusi.
MHOroyroJibHUKH

(10 u)

MHOroyrojabHHUKH.
YeTbIpEXYTOJIbHUK,
IPsIMOYTOJIBHHUK, KBaJIpaT.

IIpakTHueckas pabora
«ITocTpoeHne NPSIMOYTOJIBHUKA
C 3aJaHHBIMH CTOPOHAMH Ha
HEJTMHOBAHHOM Oymare.

TpeyroabHuk.

OnucepIBaTh, HCHOJIL3Ys TEPMHHOIOTHIO, H300paKaTh
CIIOMOIIBIO UePTEKHBIX HHCTPYMEHTOB M OT PYKH,
MOJEJINPOBaTh U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoAUTH MpHMepPbl OOBEKTOB PEAIBLHOIO MHpA,
MMEIOIITNX dopmy MHOTOYTOJIbHHKA,
OpsIMOYTOJIBHUKA, KBaJpara, TPEyTOJIbHUKA,
OLICHMBATh UX JIMHEHHbIE pa3Mepbl. BeIunciasiTh:
TIepuUMeTp TpEyTroJIbHUKA, OpsIMOYTOIBHHUKA,
MHOTOYTOJIBHUKA; IIOIIAJb MPsIMOYTOJIbLHUKA,
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ITnonianpe u
OpsIMOYTOJIBHUKA
MHOTI'OYTOJIbHUKOB,
COCTaBJICHHBIX
OPSIMOYTOJIBHHUKOB,
U3MEPEHUs TUIOIIA H.
MHOTOYT'OJIbHUKA

nepuMeTp
u

us
€ IUHUIIBI
ITepumerp

KBajpara.
H300paskaTh OCTPOYIOJIBHBIEC, NPSIMOYTOJBHBIC U
TYHOYTOJIbHBIE TPEYTOIbBHUKH.

CTpouTh Ha HEIIMHOBAaHHOW M KjeTdyaTod Oymare
KBaJpaT U OPsAMOYTOJIBHUK C 3aJaHHBIMU JUIMHAMU
cropoH. HccienoBarb cBOMcTBa NPSIMOYIOJIBbHUKA,
KBajpara IIyTEM OJKCHEepHUMEHTa, HaOII0IeHNs,
U3MEpEHUs, MOJICJIUPOBAHUSA; CpaBHUBATh
CBOMCTBa KBaJipaTa M MPsIMOYTOJILHUKA.

KoncTpyupoBaTth MaTeMaTHYeCKHE HPEIJIOKEHHST C
MIOMOUIBIO CBSI30K «HEKOTOPBII», «IFO00T.
Pacno3HaBaTh UCTUHHBIC U JIOJKHbBIC BBICKA3bIBAHUS
O MHOIOYIrOJIbHUKaX, HNPHBOJAMTHL IpPUMEPbI U
KOHTPIIPUMEPHIL.

HccaenoBaTth 3aBHCHMMOCTB IUIOIIAAM KBajapaTra OT
JUIM-BI €r0 CTOPOHBIL.

Hcenoab3oBaTh CBOMCTBA KBAJpaTHON CETKU I
nocTpoeHus GUryp; pa3douBaTh IIPSIMOYTOJIBHUK Ha
KBaJpaThl, TPEYrOJIbHUKH; COCTABJIATH (QUTYypHI U3
KBaJpaTOB U MPSMOYTOJIHHUKOB M HAaXOAUTh HX
IUIOIIA b, Pa30uBaTh PUTYpHI HA IPSIMOYTOJIBHUKH
U KBaJIpaThl U HAXOUTh UX IJIOLIAb.

BepIpaskaTh BeIWUYMHY IUIOMIAAN B Pa3lINIHBIX
€IMHAIIAX HW3MEPEHMs] METPUYECKOH CHCTEMBI Mep,
MOHUMATh M HCHOJb30BATh 3aBHCHMOCTH MEXIY
METPUYECKUMU €AUHNIIAMH U3MEPEHUs IIJIOIIA .

3HAKOMHUTBLCS ¢ MPUMepPaMH MPHUMEHEeHHs TUTOINAIN 1
nepuMeTrpa B IMPAKTHUYECKUX CcUTyauusx. Pemartsb
3aJaudl U3 peajbHON JKU3HHU, MNpeajararb M
o0CcyKaaTh pa3jiM4YHble CIIOCOObI pelIeHus 3aja4
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JecsaTHUHBIEIPOOH
(38 v)

JlecsiTuaHast  3ammch  JIpOOCi.
CpaBHCHHE ICCSITUIHBIX APOOCH.

HenicTBus c TECATUIHBIMU
IpoOsIMU. OxpyriieHne
NECSITUYHBIX ApOOCi.

Pemrenne TeKCcTOBBIX  3ajad,
conepxamux apoou. OCHOBHBIE
3a7a4i Ha ApoOu

IMpeacTaBiasiTh NeCATHYHYIO 1pOOb B BUAE OOBIKHOBEHHOM,
YUTATH U 3aNMCHIBATH, CPABHUBATH JCCITHYHBIC APOOH,

npeajiaraTb, O0OOCHOBBLIBATL M  00CYKAaTh CHOCOOBI
YIOPSIIOYUBAHUS IECITUIHBIX APOOEH.

HN306pakaTs  gecsiTUuHble JOpoOM  TOYKaMH  Ha
KOOpAWHATHOU OpsAMOIl.

BrpigBAATH CXO0/ICTBA " pa3an4aus TIpaBUI

apudmernueckux AeHCTBUH ¢ HaTypaJbHBIMHU YHCIAMHU U
JECATUYHBIMHU IPOOSMH, OOBSICHSTH UX.

BpINOJIHATL apudMETHIECKHE ACHCTBUS C NECSITUIHBIMU
IpOOsIMH; BBINOJIHATL NMPUKHAKY M OLEHKY pe3ylbTara
BBIYHCIICHUH.

IIpuMeHATH CcBOWCTBAa apUPMETHUCCKUX ACHCTBUUA IS
paluuoHaIU3aliy BBIYUCICHUM.

IIpuMeHsATH NPaBHJIO OKPYIJIEHHS] IECATUYHBIX APOOEH.
IIpoBoaAMTH HCCJIEIOBAHUA CBOWCTB IECATHYHBIX ApoOei,
ONUpasicb Ha YHCJOBBIE 3KCHEPHUMEHTHI (B TOM YHCIE C
MIOMOIIBI0  KOMIIBIOTEPA), BBLIABHUIaTh THNOTE3bl U
MIPUBOJUTH UX OOOCHOBAHUS.

Pacno3HaBaTh HCTUHHBIE U JIOXKHBIE BBICKA3bIBAHUS O
po0sIX, MPUBOAUTH MPUMeEPBI U KOHTPIIPUMEPEI, CTPOUTH
BbICKA3bIBAHUS U OTPHUIIAHUS BHICKAa3bIBAaHUN.

PemaTh TEKCTOBBIC 3ajla4yu, coJepIKamiue JIpoOHEIe
JaHHbIE, U Ha HAX0XKJICHHE YaCTHU LEJIOTO U LIeJI0r0 MO ero
9acTH; BBISIBJATH UX CXOACTBA M pa3jIn4dusl.
MoaeaupoBaTh XOJ PpEHICHUS 3aJadyd C IIOMOIIbIO
pucyHka, cxembl, Tabnuipl. I[IpuBoauTH, pa3éuparsb,
OLICHMBATh PA3JIMYHbIC PEILICHUS, 3aIIUCH PELIEHUN TEKCT

30




BbIX 3aaa4.

OnepupoBarb  ApPOOHBIMM  YHCIAaMH B  PEAIbHBIX
SKH3HEHHBIX CUTYAITHSIX.

KpuTnueckn OLEHUBATBH  IIOJYYCHHBIH  pe3yJsbTar,
OCYIIECTBIIATH CAMOKOHTPOJIb, IIPOBEpsii OTBET Ha

COOTBETCTBHE YCIIOBUIO, HAXOUTH OIIHUOKH.
3HAKOMUTBCSI ¢ MCTOPHUeEi pa3BuTHsl apUPMETHKU

Harasanas
reomerpus. Tesna n

¢urypsis
npocrpancree(9 )

MHororpanauku. l3o0pakeHue

MHOTOTPAaHHUKOB. Monaenn
IIPOCTPAHCTBEHHBIX TeEI.
ITpsiMOyronabHbIN
napauiejenuresn, Ky0.
PazBépTku KyOa "
napaJeJieIuIe/a.
ITpakTuueckast padora
«Pa3zBépTka KyOa».

O06BéM Kyba, HOPSIMOYTOJIBHOTO
rapaJuiesienurena

Pacno3naBaTh Ha 4epTelkaXx, PHCYHKaX, B OKPYKaloliem
MHUpe NPSIMOYTOIbHBII rapasuienenune, KyO0,
MHOTOTPAaHHHKH, ONMCHIBAThH, HCTIOJIb3Ysl TEPMUHOJIOTHIO,
OLIeHUBATh JIMHEHHBIE Pa3Mephl.
IIpuBoauTs, mNpuUMepPbI OOBEKTOB
uMeromux ¢GopMy MHOTOTPAaHHUKA,
napasnjenenunena, Kyoa.
HN306pazkaTh Ky0O Ha KiIeTUaTOil Oymare.
HUccaenoBarthb cBOlicTBa KyOa,
rapajiesienuIena, MHOTOTPaHHHUKOB,
MOJEIIH.

Pacno3naBath u HM300paxkaTh pa3BEPTKH Kyda H
napasuienenumena. MoaeaupoBaTh Ky0 U napayiieaennIie
n3 Oymaru M MHpPOYUX MaTEpUAIOB, OOBSICHATH CIOCOO

peambHOTO  MHpa,
OPSIMOYTOIBHOTO

NPSIMOYT'OJIBHOT'O
HUCIIOJIb3Ysl

MOJICITUPOBAHUSA.

Haxoaurhb U3MEpEeHUsl, BBIYUCJIATH TI0IIA/1b
OBEPXHOCTH; 00BEM Ky0a, PsSIMOYTOJILHOTO
rnapajulesienuIe/ia; HCCJIe0BaTh 3aBHCHMOCTB 00BbEMa

Ky0a OT JUTHHBI ero peOpa, BBIIBUIaTh U 000CHOBBLIBATH
runoTe3sy.

Hab6aoaath M NpPOBOAUTH AHAJOTHM MEXYy TOHITHSIMH
IJIOIIAIN ¥ 00BEMa, MepUMeTpa U IIOIAU TOBEPXHOCTH.
Pacno3HaBaTh UCTHUHHBIC W JIOKHBIC BBICKA3bIBAHUS O
MHOT'OTPpaHHHUKAX, MPUBOAUTH MPUMeEPbI 1 KOHTPIIPUMEPHIL,
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CTPOUTH BBICKA3BIBAHUA U OTPULIAHUA BBICKA3bIBAHUIA.

Pemiath 3a1a4uM 13 peajbHOM XKU3HU

IloBTOpEeHME M
0006menne(10 )

TToBTOpEHNE OCHOBHBIX MOHSTHI
MU METOJOB Kypca 5 kiacca,
0000I1IeHIe 3HAHUH

BpruucasaTh  3HA4YE€HUs  BBIPAXKEHHUM, COJAEp X allux
HaTypallbHBIE 4YHCJA, OOBIKHOBEHHBIE U JECATUYHBIC
ApoOH, BRIMOJHATE NPeoOpa3oBaHUs YHCEII.

BbiOupaTs cnocod CpaBHEHHS YHCEN, BBIYHCICHHUU,
NMPUMEHSITh CBOHMCTBA apU(PMETHYSCKUX ISHCTBHI IS
panroHaNIu3alui BBIYUCICHUHN.

OcylecTBJIsITh CAMOKOHTPOJIb BBHITONHAEMBIX AeHCTBUN U
caMOIIPOBEPKY pe3yiabTaTa BBIUYHCICHUM.

Pemiats, 3agaum U3 pealbHOM JKU3HU, HNPUMEHSITh
MaTeMaTHYecKHe 3HAHMA IS PELISHUs 3a1ad U3 JIPyTHUX
Y4eOHBIX IPEIMETOB.

Pemarp 3asauuM  pa3sHbIMH CIOCO0aMH, CPaBHHBATh
crmocodbl peIICHMs 3a7adyd, BBIOHPATh PaNMOHAJBLHBIN
€rnocoo
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6 knacc (ue menee 170 )

Ha3zpanue
pasnesa (TeMbl)
Kypca (4HcjI0 4acoB)

OcHoBHOe coaepikanue

OcHOBHbIE BH/IbI 1€SITEJILHOCTH oﬁyqammnxm

HartypanbHbie
4mcaa
(30 v)

Apupmernyeckue OEUCTBUS C
MHOTO3HAYHBIMHU HaTypaJbHBIMHU
YHCIIAMU. Yucnossie

BBIPAXKEHUSI, NOPSIAOK JAEHCTBUH,

HCIIOJIb30BaHUE CKOOOK.
OkpyriicHHe HaTypallbHBIX
qucell.

Jlenutenn W KpaTHBIC 4YHCIHA;
HaWOOJIBIIUN OOLIUN JEIUTEIDL U
HanMeEHbIIIee o0Iee KpaTHOE.
Paziosxenue 4yncia Ha NPOCTHIC
MHOXXHUTENH. J{eINMOCTh CyMMEI
u 1npowusBencHus. Jlenenue c
OCTaTKOM.

Penrenne TeKCTOBBIX 3aga4

BpInoJHATH apupMeTHUYeCKHe 1eliCTBHS ¢ MHOI'O3HAYHBIMU
HaTypaJIbHBIMU YHUCIAMHU, HAXOAUTH 3HAYEHMsI YHUCIIOBBIX
BBIPQKCHHI CO CKOOKaMH H 0e3 CKOOOK; BBIYHCIATH
3HAYEHUA BBIpaKEHUH, coJieprKaInx CTCIICHHU.
BbINOJHAT, NMPUKHIKY M OIEHKY 3HAYCHHUN YHCIOBBIX
BBIPOKCHHIA, NMPUMEHSITh NPUEMBI NMPOBEPKH pE3yJIbTaTa.
HUcnoab3oBaTh NPH BBIYUCIEHUSIX T[EPEMECTUTENIBHOE U
coyeTaTesIbHOE€ CBOMCTBA  CIIOKEHUSI UM YMHOMEHHUSI,
pacnpenenuTeNIbHOe CBOWCTBO YMHOKEHUSI OTHOCUTEIIBHO
CIIOKEHUsI, CBOMCTBa apU(PMETHYEeCKUX IeHCTBUH.

HUccaenoBaTs 4YHCIOBBIC 3aKOHOMEPHOCTH, MPOBOJIUTH
YHUCJIOBBIC DKCIICPUMCHTHI, BHIABUTaTh U O000CHOBBLIBATH
TUIOTE3bI.

@dopMyIMpPOBATH ONpeaeJieHUsl JCIUTEIST W KPaTHOTO,
HaMOOIBIIETr0 OONIEro ASIUTEIS U HANMEHBIIIETO OOIIEro
KpaTHOTO, IIPOCTOTO0 U COCTAaBHOT'O YHCEJ; UCITOJIb30BATh
9TH MOHSTHUS MPU PEIICHUU 3ajad.

IIpuMeHATHL AaJrOPUTMbI BBIYUCICHUS HAWOOJBIIETO
olmiero JenuTesiss W HaWMEHBIIEero OOIIero KpaTHOTO
JBYX YHCEJI, aJITOPUTM PA3JIOKCHUSI YUCIa Ha TMPOCTHIC
MHOUTEIH.

HccaenoBatsh ycinoBus nennMoctd Ha 4 u 6. HcciienoBarn,
o6cykaaTh, GOpMYJIHPOBATH U 000CHOBBIBATH BBIBOJ O
4ETHOCTHU CYMMBI, IPOU3BEJICHHUSI: IBYXUETHBIX UYHUCEIl,
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JBYX HEUYETHBIX YHCIIE, YETHOTO W HEYETHOTO YHCEI.
HUccaenoBath cBoOiicTBa JEIUMOCTU CyMMBI U
MPOU3BEICHUS YHCEII.

IIpuBoAMTHL MpUMeEPHI YHCEI C 3aJaHHBIMU CBOMCTBaMU,
pacno3HaBaTh BepHbIe M HeBepPHbI€ YTBEPXKICHUS O
CBOMCTBAxX 4YHCEJ, ONPOBEPraTh HEBEPHBIC YTBEPKIACHUS C
MOMOIIBIO KOHTPIPUMEPOB.

KoncrpyupoBars MaTeMaTHYecKHE NPEIJIOKEHHUS C TIOMOIIBIO
CBSI30K «H», «WJIW», «ECIH..., TO...».

Pemiath TEKCTOBBIC 3aJadd, BKIIOYAIOMINE ITOHSITHSI
NETUMOCTH, apU(PMETHIECKUM CIIOCOOOM, MCIIOIb30BaTh
nepedop BCeX BO3MOYKHBIX BapHUaHTOB.

MoaeaupoBaTh XOJI pELISHUS 3aJadyd C MOMOUIbLIO
pHUCYHKa, CXEMBbl, TaOJIHLIBI.

IIpuBoautb, pa3duparb, OLUECHUBATH  pa3IMYHBIC
pelleHus, 3alUCU PELICHU TEeKCTOBBIX 3aJau
Kpurnyeckn  omeHMBaTh  IIOJYYEHHBIH  pe3yJibTar,
HAaXOIWUTh OIIMOKH, OCYMIECTBIATH CAMOKOHTPOJIb,
IIPOBEPSIL OTBET Ha COOTBETCTBHUE YCIOBHIO
Haraaanas IlepnneHauKyIsspHBIE OpPSIMBIE. PacnosnaBare Ha 4YepTekax, PpHUCYHKaxX Cllydaud
reomMeTpusi. ITapanmenbHBIC TIPSIMBIE. B3alMMHOI'O PACHOJIOXKEHUS ABYX MPSMBbIX.

IIpsavMbie Ha
miockoctu (7 1)

PaccrossHue  Mexnay — aByMms
TOYKAaMHM, OT TOYKHU 10 MNPSIMOH,
JUIMHA ITyTH Ha KBagpaTHOM
ceTke.
IIpumepst
MIPOCTPAHCTBE

IPpAMBIX B

H306paxkaTh ¢ NOMOLIBI0 YePTEKHBIX MHCTPYMEHTOB Ha
HEJIMHOBAHHOU u KJeTyaToi Oymare Be
repeceKarolecs npsiMble, ABE MapajulejbHbIC MPsIMBbIE,
CTPOUTH MPSIMYIO, IEPIEHANKYISIPHYIO JaHHOH.

IMpuBoauTh npUMepbI MMapaJIeTbHOCTH i
NEPNECHAUKYJIIPHOCTHU NPSAMBIX B IIPOCTPAHCTBE.

Pacno3naBaTh B MHOTOYTOJIBHUKAX NEPHEHAUKYIISIPHBIC U
mapajieIbHbIe CTOPOHBI. M306pakaTh MHOTOYTOJTbHUKHU
C napajujiCJIbHbIMHU, NNCPHECHAUKYJIIPHBIMU CTOPOHaAMM.
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Haxoaurs paccTossHUE MEXAY ABYMs TOUKaMH, OT TOUKH
IO TpsIMO#, JUIMHY IIyTH Ha KBaJpaTHOH CETKEe, B TOM
YHCIIe UCIOJB3Ysl HHU(PPOBBIC PECYPCHI

Jpoou
(32 v)

OOBIKHOBCHHAsI APOOh, OCHOBHOEC
CBOMCTBO JApoOH, COKpalleHHue
npo0eit. CpaBHeHHE u
YHOOPSIIOYMBAaHUE IPOOEH.

JecsituuHbie apobu u
METpHUYECKasi CHCTEMA Mep.
Apudmerndyeckne IeHCTBUS C
OOBIKHOBEHHBIMH "
JIECATUIHBIMH JPOOSMH.

OtHouienue. Jlegenue B JTaHHOM

OTHOILICHUH. Macmrra0o,
PONOPLIUS.

Ilonstue OpOLIeHTA.
Brruucnenue OpoleHTa oT

BCJIMYUHBI M BEIIMYHHBI 1O €&
MpPOILECHTY.

Pemenne TeKCTOBBIX 3agad,

coaep Kaniux apoou "
HPOLCHTHI.

TIpakTnueckas pabora
«OTHoO1IEHUEe JJIMHBL

OKPY>KHOCTH K e€TmaMeTpy»

CpaBHHBATh W YHOPS/I0YUBATH poOH, BBIOMPATH CHOCOD
cpaBHEHUs ApoOeit.

IIpencraBasaTe NECATHYHBIE npoou B BUJIE
OOBIKHOBEHHBIX JIpoOcii ¥ OOBIKHOBCHHBIC B BHJIC
HECATUYHBIX, HMCI0JIb30BATh JKBHMBAJIEHTHbIE

npeacTaBJaeHusl IpOOHBIX YHUCEI MPHU UX CPABHEHHU, MPU
BBIYHCIICHUSX.

Hcnoab3oBaTh IeCSITUYHBIE ApOOW NMpH IpeoOpa3oBaHUU
BEJINYMH B METPUIECKOU CHCTEME Mep.

BbInoJHsaTh apudpmeTnueckune neicTBUs c
OOBIKHOBEHHBIMH U JCCSITHYHBIMH JIPOOSIMH.
BbluucasaTh 3HAU€HUs]  BBIPAXKEHHUU, coAep Kalliux

OOBIKHOBEHHBIC U JIECATHYHBIC JpOOH, BBIIIOJIHATH
npeobpazoBanus IpoOe, BLIGHPATH CMOC00, MPUMEHSITH
CBOMCTBA aprupMeTHISCKUX nenlcTBU IS
panuoHaIM3aui BEIYUCICHUMN.

CocTaBJSITh OTHOLISHUS U NIPOIIOPLINY, HAXOAUTH OTHOLICHHE
BEJIMYMH, JCINUTh BEJIMYUHY B JJAaHHOM OTHOIIICHHUH.
HaxoauTh 3KCHepUMEHTAJbHbIM NYTEM OTHOIIEHHUE
JUTMHBI OKPY)KHOCTH K €€ THaMeTpy.
HuTepnperupoBaTh MacmTad Kak OTHOIICHHE BEJIWYHH,
HAXO0JIUTh MacmTtad T1UlaHa, KapThl W BBIYUCIATH
paccTosiHUsI, UCONb3ysT MacIITal.

OOBACHSATH, YTO TAKOE MPOLICHT, YIOTPEOIIATH 000POTHI
peYn co CIOBOM «HOPOICHT». BbIpaskaTh IMPOIECHTHl B
ApoOsIX U APOOH B MIPOIICHTAaX, OTHOIICHUE ABYX BEIMYUH

35




B IIPOLICHTAX.
BBIYHMCISITH IPOIEHT OT YHCIIA U YUCJIO IO €r0 MPOICHTY.
OKpyrasarTs npobu u MPOIICHTHI, HaXOJHTh
MPUOIIMKESHUST YHCE.

PemaTh 3agaum Ha 4acTH, HPOIEHTHI, IIPOMNOPIIUH, HA
HaxoXxJeHue Japobu (mpolieHTa) OT BEIHYUHBI H
BEJIMYHUHBI MO0 €€ npodu (MpoLeHTy), Apodu (IporeHTa),
KOTOPBI  COCTaBIISIET OJHA BEIWYHWHA OT JIPYTOM.
IIpuBoauTh, pa3dupaTh, OLEHUBATH  pPa3IMYHbIC
pelIeHs, 3alUCH PEIICHUH TEKCTOBBIX 3ajad.
HU3BiaexkaTte wuHpopManmio wu3 TabIWIl W JIUarpamm,
WHTEPIPETUPOBAaTh TaOJIUYHBIC JaHHbBIC, ONPEIACIATH
HauOoJbIIee W HAWMEHBIICE U3 IPEJICTaBICHHBIX
JTAHHBIX
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IIpooonsicenue

Ha3panue
pasaena (TeMsbl)
Kypca (4HCJI0 4acoB)

OcHOBHOe coJep:kaHue

OcHoBHBIE BH/bI IeATEJHLHOCTH 00y4AKOUIUXCS

Harasanas
reoMeTpus.
Cummetpus

6w

OceBast CUMMETpHUS.
IlenTpanbpHast cHUMMETpUS.

TTocTpoenue CHUMMETPHUYHBIX
uryp.

IIpaktuueckast pabora «OceBas
CUMMETPUSD.

CuMMeTpHsi B POCTPAHCTBE

Pacno3znaBate Ha dYepTexxax U = H300paKEHUSX,
u3o0paxars OT pPyKH, CTPOUTBL C  IIOMOIIBIO
HHCTPYMEHTOB durypy (oTpe3oK, JIOMaHY10,
TPEyTrOIbHUK, OpsIMOYTOJBHUK, OKpPY>KHOCTB),
CHUMMETPHUYHYIO JaHHON OTHOCHUTEIBbHO MPSAMOM, TOUKH.

HaxoauThs nmpumepbl CHMMETPUH B OKPYXKAIOILIEM MHpE.
MopenupoBaTh 13 Oymaru ase (pUTypbl, CHMMETPHYHBIC
OTHOCHTEIIBHO MPSIMOI; KOHCTPYHUPOBATh T€OMETPHIECCKHUE
KOH(HUT'YpallMH, UCIIOJB3Ysl CBOMCTBO CUMMETPHH,B TOM
YHCIIe C MOMOIIBIO IH(PPOBBIX PECYPCOB.

HccaenoBarh CBOICTBA H3YUECHHBIX (DUTYP, CBSI3aHHBIC C
CUMMETpHUEH, HCHOJb3ysl JKCIIEPUMEHT, HaOJIoJeHue,
MOJEeINpOBaHHUE.

O00CHOBBIBATD, onpoBepraTh c ITOMOIIBIO
KOHTPIPHUMEPOB yTBEPXKISHHUSI O CUMMETpHUHu uryp
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Bripaskenusic
oyxBamu (6

1)

Ilpumenenue OyKB I 3alHUCH
MaTEeMaTUYECKUX BBIPAXKEHUU U

TPEJIIOKEHUN. BbykBeHHBbIC
BBIPA)KCHUS u YHUCJIIOBBIC
IMOACTAaHOBKHU.

BykBennsie paBeHCTBa,
HaXO0XKJICHHE HEU3BECTHOTO

KOMNOHEHTAa. POpMYyJIbl

Hcnoab3oBaTh OYKBBI Ui 0003HAYEHUsI YHCEN, MPU
3alUCHU MAaTE€MaTUYECKUX YTBEP)KICHUU, COCTaBIISITh
OyKBEHHBIE BBIPA>KEHUSI TI0 YCJIOBHIO 3aJa4H.
HccnenoBaTb HECI0XKHBIE YHCIOBBIE 3aKOHOMEPHOCTH,
HCITOJIF30BaTh OYKBEI JUIS MX 3aITHCH.

Beruncasth 4HCIIOBOE 3HaYEHHUE OyKBEHHOTO
BBIP@KEHUS NP 3aJaHHBIX 3HAUCHUSIX OYKB.

3anuceiBath  (GOpPMYJBI: IIepUMeTpa W IUIOIIAIH
NpsAMOYTOJIbHUKA,  KBajpaTa; JUIMHBI  OKPY>XHOCTH,

IUIOMIAAN KPYyTa; BBINOJHSATH BBIYUCIEHHS] 10 STUM
popmynam.
CocTaBasaTh (OpMYJibl, BbIpakarolllue 3aBUCUMOCTU
MEXJy BeJIMYUHAMH: CKOPOCTb, BpEMs, PACCTOSHUC;
IICHa, KOJIMYECTBO, CTOMMOCTbH; IPOU3BOAUTEIBHOCTb,
BpeMs1, 006EM pabOTHI; BBIITOIHATE BEIYUCICHUS 110 3THUM
dopmymam.
HaxoauThb HEHM3BECTHBIH KOMIIOHCHT apHU(PMETHUISCKOTO
JeUCTBUA
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Harasnnas
reomMeTpusi.
Durypbl

Ha miockocru (14

1)

YeThIpEXYTOJIbHUK, HNPHUMEPHI
4eThIPEXYTOIBHUKOB.
IIpsiMOyTroNBHUK, KBaJpar:
cBOMCTBa CTOPOH, YTJIOB,
auaroHaleH.

Hzmepenne YTJIOB. Bunsr
TPEyTrOJIbHUKOB.

Ilepumerp  MHOTOYTOJBHHKA.
ITnomane ¢urypsl. Dopmyiisl
nepuMeTpa u TUTOIIAa 1
OPsIMOYTOJIBHHUKA.
ITpubarmxEnnoe U3MEpEHUEe
wIomaau Guryp.
IIpakTnueckast pa6ora

«Ilmomane kpyra»

HN3o00paskaTh Ha HEJIMHOBAHHON M KieTdyaToOld Oymare c
HCIIOJIb30BAaHUEM 4epTEKHBIX HHCTPYMEHTOB
YeTBIPEXYTOJFHUKN C 3aJaHHBIMH  CBOHCTBaAMH: C
rapajuIeIbHBIMH, MIePIICHINKYJISIPHBIMH, paBHBIMHU
CTOPOHAMH, MPAMBIMU YTJIaMH U Jp., paBHOOEIpPEHHBIH
TpeyronbHuk. IIpeanarare u  00cy:kaaTh cnocoobl,
aJIrOPHTMBI IOCTPOCHUS.

HccaenoBaThb, HCHONB3Ysl SKCISPHMEHT, HaOJIOICHHE,
MOJENINpOBaHNE, CBOMCTBA IPSIMOYTrOJbHHKA, KBaIpara,
pa3OuBarb Ha TPEYTOJIbBHUKU. O0oCcHOBBIBATH,
ONPOBEPraTh C IOMOIIBIO KOHTPIIPUMEPOB YTBEPIKICHUS
O OPsAMOYTOJIBHUKE, KBaJpaTe, pacllo3HABaTh BEPHBIC U
HEBEPHBIC yTBEPXKJICHUA.

HN3MepsATH U CTPOUTH C IIOMOIIBIO TPAHCIIOPTUPA YIJIBL, B
TOM 4YHCJIE B MHOTOYTOJIBHHUKE, CPaBHUBATBH YIJIbI;
pacmo3HaBaTh OCTpbIe, MpsSMBIC, TYyIble, pPa3BEPHYTHIC
yriasl.  Pacnmo3dHaBaTbh, uH300pakaTb  OCTPOYTOJIBHBIN,
MIPSIMOYTOJIBHBIH, TYIIOYTOJIbHBIHI, paBHOOEIPECHHBIH,
PaBHOCTOPOHHUN TPEYTrOJIbHUKU.

BpruncasiTb  TIEPUMETP  MHOTOYTOJIBHHKA,  TUIOMIAb
MHOTOYTOJIbHUKAa pa30MeHueM Ha MNpPsSIMOYTI'OJBHUKH, Ha
paBHBIE (PUTYpBI, HCIIOJIB30BaTh METPUYCCKUE €IUHHIIBI
W3MEPEeHUs! JUTMHBI U TIOIIAaIH.

Hcnoan3oBaTs npubIMKEHHOE H3MepeHHe [UTMH |
miomaaeid Ha Kierdatoil Oymare, TpHOIMKEHHOE
U3MEpEHUE JUIMHBI OKPY>KHOCTH, IJIOLIAAN KpyTra
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Ilpooonsicenue

Haszpanue
pasneia (TeMbl)
Kypca (4HcjI0 4acoB)

OcHoBHOe coaepikanue

OcHoBHbIE BH/bI 1€ATEJIbHOCTH oﬁyqamumxcﬂ

IMoao:xuTeabLHBIE H

Ilenple uwmcima. Mopaynbs 4wuclia,

IlpuBoauTL NpUMeEpPBI MCIOIB30BAaHUSA B pPEaJIbHOMN

0TpHULATe/IbHbIE reoMeTpudecKast HHTEPIpeTars JKM3HHU IOJIOKUTEIBHBIX U OTPULIATECIBHBIX YHCEIL.
yueaa MoyJist. HUCIIOBBIE TIPOMEXKY TKH. H3o00paskaTh 1eable 4YHCIA, IOJOXHUTEIbHBIE U
(40 v) OTpHUILIATEIIbHBIC YHCJIa TOUKAMU Ha YUCJIOBOM IIPSIMOM,
IlonoxxurenbHble U OTpULIATEIBHBIC
HMCIIOJIB30BATh YHCJIOBYIO MPSIMYIO JUIsI CpPaBHEHHUS
qucra. CpaBHeHHe
qucell.
MOJIOKUTEIBbHBIX u
IIpuMeHsiTh TNpaBWJIA CpaBHEHUS, YNOPSAOYHBATH
OTpHUIATEIILHBIX qHCen. .
o LesIble Yucia; HAaX0AMTh MOJYJIb Yucia.
Apudmerndeckue JeUCTBUSA €
Dopmy1MpOBaTH npasuia BBIYMCIICHUS c
MOJIOKUTEIbHBIMU u
MOJIOKUTEIBHBIMU WU OTPHUILATEIbHBIMU  YHCJIAMU,
OTPHLATCILHBIMU THCIAMH. HAXOJAUTh  3HA4YEHHUs]  YHUCJIOBBIX  BBIPAXKEHUI,
Pemenune TekcToBBIX 3a1a4 coJepKalluxX JCUCTBUSA C  IOJOXXKUTEIBbHBIMU U
OTpHULATEIIBHBIMU YHUCIIAMU.
IIpuMeHATHh CBOWMCTBA CIOXXEHUSI U YMHOXEHUS IS
peoOpa3oBaHusl CYMM U NPOM3BEICHHUI
IIpeacraBienue ITpsimoyronbpHas cucrteMa OO0bsACHATH U HJLIIOCTPUPOBATh MOHATHE
JAHHBIX KOOpIWHAT Ha TIIOCKOCTH. MPSIMOYTOJIEHOM CHCTEMBI KOOPAWHAT Ha IIIOCKOCTH,
6 w) KoopauHaTsl TOUkH Ha MIOCKOCTH, HCIIOJI30BaTh TEPMHUHOJIOTHIO; CTPOUTH Ha

aGCuHcca u opauvHarta.

CronbuaTeie " KpYTOBBIC
JHarpamMMal.
IIpakTuueckas paboTta

((HOCTpOCHI/Ie AuarpamMmmm».

KOOPDAWHATHOW TUIOCKOCTH TOYKHM U QUIYpPBI IO

33JlaHHBIM ~ KOOpAHWHATaM, HaXOJAUTh KOOPJIMHATHI
TOYEK.

Yurath crTonOuaThble U KPYrOBble  JUarpamMMbl;
MHTEepPNpPeTHPOBATL [aHHBIC; CTPOMTH CTOJOYaTHIe

JyarpamMmal.
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Pemienne TEKCTOBBIX 3agad,
coieprKaInx IaHHBIC,
npeaCcTaBJICHHBIC B TAOHIIAX U
Ha JuarpaMmmax

Hcnonb3oBarh  uHGOpPMANMIO, TPEACTAaBICHHYIO B
Tabnumax, Ha JuarpamMMax JUisi pelIeHHsI TeKCTOBBIX 3a7ad
M 3a7a4 U3 peajibHOM KU3HU

Harasanas
reomMeTpusi.
PDurypsi

B pocTpancTBe(9 )

IIpssMoyroabHbIN
napajuiesienunen, Kyo, npusma,
nupamMuga, KOHyC, LIHIHHIAD,
map u cdepa. H3o06paxkenune
HPOCTPAHCTBEHHBIX duryp.
ITpumepsl pPa3BEPTOK
MHOTOTPAaHHHUKOB, [IUIWHIPA U
KOHYyca.

ITpakTrueckas pabora
«Co3naHue MoJIeieH
MPOCTPAHCTBEHHBIX QHUTYPY.

ITonsitne 00BEMA; CHUHUIIBI
usmepeHuss 00béma.  OO0BEM
MPSIMOYTOJILHOTO

mapaJuieIeITuIe1a, KyOa,

dopmyiel 00BEMa

Pacno3dnaBaTrh Ha dYepTrekaX, pPUCYHKaX, OIHCHIBATh
nupamMyny, NpusMy, UHIHHAP, KOHYC, IIap, U300pakaTh
UX OT PyKH, MOAeJIMPOBATHL K3 Oymarw, MJIAacTHUIIMHA,
npososioku u ap. IIpuBoauTH mNpUMepBI OOBEKTOB
OKpY>KaloIIero Mupa, UMeromux (popMbl Ha3BAHHBIX TEIl.
Hcnonb30BaTh TePMHHOJIOTHIO: BepIIMHA, pedpo, TIpaHs,
OCHOBaHHE, BBICOTA, pallyC M JHAMETpP, pa3BEPTKa.
H3yuars, HUCIIOIB3Ys SKCIEPUMEHT, HaOJIIoICHHE,
U3MEpEeHUe, MOJICJIMPOBAHUE, B TOM YHUCJIE€ KOMIIBIOTEPHOE, U
ONUCBHIBATL CBOIiCTBAa  Ha3BaHHBIX TeEJ, BbIABJIATH
CXO/ICTBA U PA3JIMUMA. MEXKAy NUPaAMUJION U HOPU3MOI;
MEXIy OUIMHAPOM, KOHYCOM U IIApOM.

Pacno3naBarb pa3BEPTKU MmapajuieNienuiena, Kyoa,
TPU3MBI, THUPAMUJIBI, KOHYca, UIHHAPA;
KOHCTPYHPOBAaTh JaHHbIC TeJa U3 Pa3BEPTOK, CO31aBaTh
nx monenu. Co3gaBaTh MOAEJM IIPOCTPAHCTBEHHBIX GUTYDP
(3 6ymaru, MpoBOJIOKH, TUIACTHJIMHA U JIP.)

HN3mepsiTh Ha MoOeNsiX: JUIMHBI pEGEP MHOTOTPAaHHUKOB,
IUaMeTp IIapa.

BeiBOoaUTH dopmyay 00BéMa OpsAMOYTOJIBHOTO
napajuieienunena.

Beruucaare mo d¢opmysam: o00bEM TPSIMOYTOIBHOTO
napajulenenurena, Ky0a;  HCIOJIb30BaTh  €JIUHMIIBI
U3MEPEHUSA 00BéMa; BBIYUCIATH 00BEMBI TEJI,

COCTaBJICHHBIX M3 Ky6OB, napamuicjicnuncaoB; pemaTb
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3aJa4vM C p€ajibHbIMH JaHHbBIMU

MoBTopenue, IToBTOpEHHE OCHOBHBIX HOHATHH | BBIYMCIATHL 3HAYEHUS BBIPAKEHMIH, COIEPKAIIIX
obo0wmennue, 1 METOJIOB KypcoB 5 u 6 K7accoB, | HaTypajbHble, LEJble, MOJOKUTEIbHEIE U
CUCTEeMaTu3anusd 0606I_IleHI/Ie U cUucreMaru3anusi oTpHULlaTEIbHBIC

(20 ) SHAHM 4yKcia, OOLIKHOBEHHEIE M AeCATUYHEBIE APOOH,

BBITTOJIHSITh MPEO0OPa30BAHMS YHCEN U BBIPa’KEHUH.
Bbi0upaTh c110co0 CpaBHEHUS YMCE, BBIYUCICHMUI,
NPUMEHATh CBOMCTBA apu(PMETHISCKUX ICUCTBUH IS
panyoHaIU3aluu BEIYHUCICHUN.

Pematsh 3a5aum u3 peagbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HaHMs JUIs PELICHUS 3a7lad U3 IpyTrux
NPEIMETOB.

Pemartp 3agaun pa3HbIMHU C1I0CO0aMH, CPABHUBATD,
BbIOUPATH CIOCOOBI PEIICHUS 3aJaul.

OcyuiecTBJISITh CAMOKOHTPOJIb BBIITOJIHAEMBIX ASHCTBUI
U CaMOMPOBEPKY PE3yJIbTAaTa BEIYHUCICHUHN

IIpu pa3zpaboTke padoueil IporpaMMbl B TEMaTHYCCKOM IUIAHUPOBAHUHM JOJDKHBI OBITh YYTCHBI BO3MOXKHOCTH
WCHOJIb30OBAHUS  DJICKTPOHHBIX  (IH(POBBIX) 00pa30BaATEIBHBIX  PECYpPCOB,  SBISIFOIIUXCS  y4eOHO-
METOJIMYCCKUMH MaTepuaiamMu (MYJIbTUMEIHUWHBIE NOPOTpaMMBI, JJEKTPOHHBIC YYCOHWKW U 3aJadHUKH,
SNEeKTPOHHBIE OWMOIHWOTEKH, BHUPTYaJIbHBIC IJIA0OPATOPUH, HUTPOBBIC MNPOTPaAaMMBI, KOJUICKIIUU MHU(GPOBBIX
00pa3oBaTeIbHBIX PECYPCOB), UCIOJIB3YEMBIMH JJIsi OOYUYECHHSI U BOCIIUTAHUSI PAa3JIMYHBIX I'PYIIIT MOJIb30BaTEIICH,
MpEeCTABIICHHBIMU B 3JIEKTPOHHOM (IIUDPOBOM) BUJE U peaM3YIONIUMU AuAaKkTHIecknue Bo3mMoxxHocTu UKT,
coneprkaHUEe KOTOPBIX COOTBETCTBYET 3aKOHOMATEIHLCTBY 00 O0Opa3oBaHUH.
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IIPUMEPHASA PABOYAS ITPOI'PAMMA
YUYEBHOI'O KYPCA «AJITEBPAy. 7 - 9 KJIACCBI

LEJIM U3YYEHUA YYEBHOI'O KYPCA

Anrebpa sIBIISISTCS OJTHUM W3 OIOPHBIX KypPCOB OCHOBHOM IIKOJIBI:
OoHa  o0ecrneyWBaeT  U3y4YEHHE  JPYruxX  JUCIHUIUIMH,  Kak
€CTEeCTBEHHOHAYYHOTO, TaK U TYMaHHTApHOTO ITUKJIOB, €€ OCBOCHHE
HEOOXOaUMO JJIsi TIPOJOJDKEHHUsI O0pa3oBaHMsI U B IIOBCETHEBHOU
>)ku3HU. Pa3BuTHe y O0OydaromMxcsi Hay4YHBIX MPEICTABICHUU O
MIPOUCXOKACHUN N CYIITHOCTH aJireOpandecKuxX adCTpaKIrii, crrocooe
OTpa)XEHHUsI MaTeMaTHYECKON HayKOW SBICHHUH W HPOILECCOB B
MpUpoJie W OOIIECTBE, POJM MATEMAaTHYECKOT'O MOJICIMPOBAHUS B
HAay4YHOM IIO3HAHUHW U B IIPAKTHKE CIOCOOCTBYET (POPMHPOBAHUIO
HAYYHOTO MHUPOBO33PCHUS U Ka9SCTB MBIIIJICHUS, HCOOXOAUMBIX IS
ajanTalMi B COBpeMeHHOM 1udpoBoM obOuiectBe. l3ydeHue
anreOpbl €CTECTBEHHBIM 00pa30oM OOeCHeUYMBACT Pa3BUTHE YMCHHS
HaOm0IaTh, CpaBHUBATh, HAXOJWUTh 3aKOHOMEPHOCTH, TpeOyeTr
KPUTUYHOCTHA  MBIIJICHUS, CIIOCOOHOCTH  apryMEHTHPOBAHHO
OOOCHOBBIBATh CBOW JICWCTBHUSI U  BBIBOJBI, (HOPMYJIHPOBATH
yTBepxknaeHus . OcBoeHHEe Kypca anreOpbl oOecnedMBacT pa3BUTHE
JIOT'MYCCKOI'O MBINIJICHU A o6yqa}0m1/1xca: OHHU HUCITOJIB3YIOT
NEeAYKTUBHBIE W WHAYKTUBHBIE pacCyxJAeHus, o00oO0ieHue u
KOHKpEeTH3aIuio, abcTparupoBaHue u aHajoruro. O0yueHnne anredpe
npearojaraeT 3HAYUTEIbHBIN 00BEM CaMOCTOSITEJIbHOU
JIeSITeJIbHOCTH OOYyYaroI[UXCsl, [I0O3TOMY CaMOCTOSITEJIbHOE PEIISHUE
3amaq €CTECTBCHHBIM oOpazom SIBIISICTCS peanu3anueit
I TEIbHOCTHOTO MPHHITUITA OO0yYCHUS.

B ctpykType mporpamMmbl yueOHOro Kypca «Anrebpa» OCHOBHOM
IIKOJIBI OCHOBHOE MECTO 3aHUMAKOT COJICPIKAaTEIbHO-METOIHYCCKHUC
JTuHUK: «YuclIa U BBIYUCICHUS»; «AJITreOpandecKue BBIPAKCHHUS;
«YpaBHEHUs] W HepaBeHCTBa»; «DyHkmum». Kaxkmas w#3 >THX
coJIepKaTeIbHO-METOANYSCKUX JIMHUI pa3BUBAETCsl Ha MPOTSHKCHUU
TpEX JIET U3yUYCHHUs Kypca, ECTECTBEHHBIM 00pa3oM IIepeIuieTasch U
B3aMMOJICHCTBYS C APYTUMH €ro JUHHUAMHU. B Xone M3ydeHus Kypca
06y‘-IaIOH_[I/IMCﬂ IPUXOAUTCA JJOTUYECKU pacCyKJaTb, HUCIIOJIbB30BaTh
TEOPETHUKO-MHO>KECTBEHHBIN SI3bIK. B CcBsi3n ¢ 5TUM 1menecoobpa3Ho
BKJIIOYUTH B  IpOrpaMMy  HEKOTOpPbIE  OCHOBBI  JIOTHKH,
IMPOHU3BIBAIOIIIME BCE OCHOBHBIE pasJiesibl MaTeMaTH4YeCKOro
0o0pa3oBaHUs UCITOCOOCTBYIOIINE OBJIAICHUIO OOYYaIOIUMHUCS OCHOB
YHHUBEPCAIBHOTO MAaTEMaTHYECKOTO si3bIKa. TaknuM oOpa3zoM, MOMKHO
YTBEPK/IaTh, YTO COJEPKATEIHLHONW U CTPYKTYPHOH OCOOEHHOCTBIO
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Kypca
«Anrebpa» ABISIETCSI €r0 NHTETPUPOBAHHBIN XapaKTep.
Coneprkanue TUHUH «Yucaa U BEIYUCIICHUSD> CITYKUT OCHOBOMW ISt
NaIbHEUIIETO HW3YYEHHUS MATEMaTHKH, CHOCOOCTBYET pPa3BUTHIO Y
00ydJaromuxcsi JIOTMYECKOT0 MBIIUJICHHS, (POPMHPOBAHUIO YMEHUS
0JIb30BaThCS aJropuTMamu, a TaK>XXe IPpUOOPETCHUIO
OPaKTUYECKUX HaBBIKOB, HEOOXOJAWMBIX JJIsI IMTOBCEIHEBHOW >KH3HH.
Pa3zBuTne mOHSATHA O 4YHCJIE B OCHOBHOI IIKOJIE CBSI3aHO C
panMoHaJIbHBIMU UHUPPALIMOHAIBHBIMH YHCIaMH, (OPMHUPOBAHUEM
npeacTaBICHUN OJACHCTBUTEIBHOM 4YHCJIE. 3aBEpIICHUE OCBOCHUS
9HCJIOBOM JIMHWUM OTHECEHO K CTaplieMy 3BE€Hy OOImIero
obpa3oBaHUA.

CopepxaHue IByX anrebpandecKuX JUHUA — «AJredpandecKue
BBIDOXKCHUSI» H «YpaBHEHHSI M HEPABEHCTBA» CIIOCOOCTBYET
(opmupoBannio y o0OydaromMXCsi MaTEMaTHYECKOro ammapara,
HEOOXOJAMMOTO [JIsl pEeuIeHus 3aJad MaTEMAaTHKH, CMEXHBIX
IpeaIMETOB M HPAKTUKO-OPUEHTUPOBAHHBIX 3aJad. B OCHOBHOU
mIKoJie y4eOHBIH MaTepuall TPYINHUPYESTCsI BOKPYT PallMOHAIbHBIX
BBIpKECHUH. AnreOpa JIEeMOHCTPHUPYET 3HAYCHUE MAaTEMAaTHUKH KaK
sI3bIKA JJIsI TIOCTPOCHHUSI MaTeMaTHMYECKMX Mojejiel, OIHNCaHus
MPOLIECCOB M SIBJICHUMW peanbHOro mupa. B 3anaum oOydeHUs
anreOpe BXOIST TaK)Xe najbHellliee pa3BUTHE AITOPUTMHYIECKOTO
MBIIJIEHUSI, HEOOXOJAMMOTO, B YaCTHOCTH, Ul OCBOCHHUS Kypca
uH(pOpMaTHKH, u OBJIaJICHUE HaBBIKAMU ey KTUBHBIX
paccyxnenuii. IlpeoOpazoBaHue CHUMBOJIBHBIX (DOPM BHOCHUT CBOU
criequUIEeCcKUii BKJIAJ B pPa3BUTHE BOOOpa’KeHUsI, CIIOCOOHOCTEH
K MaTeMaTU4eCKOMY TBOPUYECTRY.

Conepxanue (GpyHKIIHMOHAIBHO-Tpa@UUIESCKON JIUHUU HAICJIICHO Ha
MOJIy4YeHHUEe WIKOJbHUKAMH 3HAaHUM O (QYHKIUSIX Kak BaKHeHIIen
MaTeMaTHYeCKOW MOJEJHM Ul OIMCAaHMUSI W HMCCICIOBAHMUS
pa3HOOOpa3HBIX MPOLIECCOB MW SIBICHUM B TIPUPOJIE U OOIIECTBE.
HN3yuenune »TOro Marepuajga  CHOCOOCTBYeT  pPa3BUTHIO Yy
00yJaromuxcsi YMEHHUs UCIIOJIb30BATh Pa3JIMYHbIE BBIPA3UTEIIbHbBIC
cpeacTBa s3bIKa MaTeMaTHMKH — CJIOBECHBIE, CHUMBOJIMYECKHUE,
rpaduyeckre, BHOCUT BKJaJl B (OpMHUpOBaHHUE IIPEIACTABICHUI O
poaM MaTeMaTUKU B Pa3BUTHUH ITUBUIHN3AINN U KyJIbTYpPHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

CornacHo yyeOHOMY miiaHy B 7/—9 kjaccax M3ydaeTcs ydeOHBIMH
Kypc «AnrebOpa», KOTOPBIH BKIIOYACT CJICAYIOINIME OCHOBHBIC
pas3zaeisr CoAepIKaHUS: «Ywucna u BBIYHCIICHUS,
«AJrebpandecKrue BBIPKCHUS», «YPaBHCHUS U HEPABCHCTBaA»,
«DYHKIHN.
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Y4eOHbIH TUIaH Ha uU3y4yeHHue anreOpnl B 7/—9 Kjaccax OTBOJMT
He MeHee 3 y4eOHBIX YacOB B HENEJII0O B TEUYCHHE KaXKIOro roia
o0yueHHsi, BCEro 3a TpH rojga ooydeHuss — He meHee 306 ydeOHBIX
4acoB.

COAEPXAHUE YYEBHOI'O KYPCA (I10 'OAAM OBYYEHU )

7 Knacc

Yucna u eviuucnenus
PannonanbHble uncia

Jpo6u OOBIKHOBEHHBIE U AECSITUYHBIC, IEPEX0] OT OAHOHN (HOPMBI
3ammcu apobeit k apyroii. [ToHsTHEe palMOHAIBHOTO YHCIA, 3alHCh,
CpaBHCHHE, yIopsiHoYNBaHUE pamroHaIbHBIX qHCeIl.
ApudmMeTnuyeckue ACHCTBUS C pallMOHAJIBHBIMH YHciamMu. Pemienue
3aj/1ad U3 peajJbHOM MPaKTUKU Ha YacTH, Ha JpoOH.

CtenmeHb C  HaTypaJbHBIM  NOKa3aTeJIeM: omnpeneicHue,
npeoOpa3oBaHUE BBIPAXKSHUM Ha OCHOBE OIPEACIICHUS, 3alucCh
Oospux ywucel. [IpoueHThl, 3anmuch NPOLEHTOB B BUIE IpOOU U
IpoOuW B BUJIC MPOIEHTOB. TpH OCHOBHBIC 3aJadd Ha IIPOIICHTHI,
pellieHue 3anad u3
peanbHOM TIPaKTUKH.

I[IprnMeHeHue IPU3HAKOB JICTUMOCTH, Pa3I0KCHHUE Ha
MHOYHUTEIIH HATYpPaJIbHBIX YHCEII.

PeanpHBIC 3aBUCHMOCTH, B TOM YHCJE IIpsAMas U oOpaTHas
OPONOPIUOHAITBEHOCTH.

Anzebpauueckue eviparcenus

I[lepeMeHHbIE, YHCIOBOE 3HAYCHUE BBIPAXKEHHUS C IMEPEMEHHOM.
JlommycTrMble 3HAYEHUsI IEPeMEeHHBIX. [IpeicTaBieHne 3aBUCUMOCTH
MEXy BEJIHYHHAMHU B BuJe (popmysibl. Beraucienus mo ¢hopmyiiam.
IIpeoOpa3oBaHue OYKBEHHBIX BBIPAXKCHHN, TOXISCTBECHHO pPaBHBIC
BBIpa)KSHUsI, IPaBHiIa IPeoOpa3oBaHusi CyMM U IIPOU3BEICHUM, Mpa-
BUJIA PACKPBITHSI CKOOOK U MPUBEJICHUS MOTOOHBIX CIIATraeMbIX.

CBoiicTBa CTEICHU C HATYPAIbHBIM MOKa3aTCICM.

Opauounensl 1 MHOTO4IeHbl. CreneHb MHOTOWIeHA. CloXkeHwue,
BBIYHUTAHHUE, YMHOXXCHHUE MHOro4jaeHOB. DOpMYyJIbl COKpPAIIEHHOIO
YMHOXXCHHUSI: KBaJpaT CYMMBI H KBaJparT pa3HocTtu. Dopmyra
pa3HOCTH KBaJpaToB. Pa3iiokeHHEe MHOTOYICHOB Ha MHOYHTCIIH.

Ypasnenua

VYpaBHEeHUE, KOpPEHb YypaBHEHHUs, INIpaBHia IpeoOpa3oBaHMUsA
YpaBHEHUsI, paBHOCUJIBHOCTh YPaBHEHUH.

JIluneliHoe ypaBHEHME C OJHOM IEPEMEHHOMN, YHCIO KOpPHEH
JIMHEWHOTI O YpaBHEHUS, pewieHue  JMHEHHBIX YpaBHEHUM.

45



CocraBineHue ypaBHEHUHN MO YCIOBUIO 3a7a4u. PelieHne TeKCTOBBIX
3a/1a4 C TMIOMOIIbIO YPaBHEHUM.

JluHeliHOe ypaBHEHHE C JBYMsI NEPEMEHHBIMH U €ro rpadux.
CuctemMa AByX JIMHEMHBIX YypaBHEHHIl C JByMsI MNEpPEMEHHBIMH.
Pemenne cucrem ypaBHEHHH CIIOCOOOM IIOJCTaHOBKH. Ilpumepsr
pEIIeHNsT TEKCTOBBIX 3a/1a4 C MMOMOIIBIO CUCTEM yPaBHEHHH.

Koopaunatel u rpaduxu. OyHKImn

Koopannara Toukum Ha nOpsMod. YHcCIOBbBIE TIPOMEXKYTKHU.
PaccrosiHue mexny nByMsi TOUKaMU KOOPAUHATHON MPSIMOM.

IIpssmoyromeHas cuctema koopauHat, ocu OX u Oy. Abcmricca u
OpJMHAaTa TOYKH Ha KOOPAWHATHOM 1tockocTH. [Ipumeps! rpadukos,
3amaHHbIX popMynamu. UTteHne rpadMKOB pealbHbIX 3aBUCUMOCTEH.

IMonasarue pynkumu. I'paduk pyukmuu. CBoiicTBa GyHKIIHH. JInHeH-

Has pyHKIHA, € rpaduk. 'padux pyskmoun y = |x|. ['padpuaeckoe

pelIeHNUE JIMHEHHBIX YPAaBHEHUN U CUCTEM JIMHEUHBIX YPABHECHUI.

8 kmacc

Yucna u eviyucnenusn

KBanparnubiii kopeHb u3 yncna. [lousitne o6 uppanmoHaIbHOM
qucie. JlecATHYHBIE TIPUOJMKCHUS HMPPALUOHAIBHBIX  YHCEIL.
CpoiicTBa apudMeTHUYECKHX  KBaJApaTHBIX KOpPHEH ©  HX
NpUMEHEHHE K MNpeoOpa3oBaHUIO YHCIJIOBBIX BBIPAKEHUH U
BBIYHCICHUSIM. JleficTBUTEIILHBIC YHCIIA.

CteneHp ¢ HeNBIM Moka3aTeneM H e€ cBoiictBa. CraHmapTHas
3alliCh YHCJIa.

Anzebpauueckue evipasricenus

KBanpaTHblii TpEXUJIEH; pa3JIoKEHHE KBaJpaTHOro TpEXuJieHa Ha
MHO>XHTEJIH.

Anrebpanyeckas Apo6s. OCHOBHOE CBOWMCTBO anredOpamydeckoi
poou. CroxxeHue, BBIUYMTAHUE, YMHOXEHHE, JleeHne
anreOpandecknx ApoOeil. PamuoHanbHBIE BBIpaXEHHST HM  HX
npeodpa3oBaHue.

Ypasnenus u nepasencmea

KBanparHoe ypaBHeHHe, (popMysia KOpHEH KBaJIpaTHOTO ypaBHEHUSI.
Teopema Buera. Pemienue ypaBHeHUM, CBOASIIUXCS K JIMHEWHBIM U
KBagpaTHBIM. lIpocTeiimue npoOHO-parioHaIbHbIE YPAaBHEHUS.

I'padmueckast nHTEpUIpETAIMs] YPABHEHUN C IBYMsI IEPEMEHHBIMHU
U CHUCTEM JIMHEUHBIX YpaBHEHUI C ABYyMs IepeMeHHbIMU. [IpumMepsl
pelIeHnus CUCTEM HEIUHEWHBIX YPAaBHEHUU C JABYMsI NE€PEMEHHBIMU.

Permrenne TEKCTOBBIX 3ajlad alreOpamdecKuM CITIOCOOOM.

YucnoBele HEepaBEeHCTBAa M UX cBoiicTBa. HepaBeHcTBO ¢ onHOU
epeMeHHOU. PaBHOCUIIBHOCTE HEpaBEHCTB. JInHEliHbIE HEpaBEeHCTBA
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c onHoM nepeMeHHOW. CuUCTEMBI JIMHEHHBIX HEPABEHCTB C OJHOU
IIEpEMEHHOM.

Dynkyuu

I[Monsitne ¢ynkuun. OOHacTh OINPENCICHUS W MHOXECTBO
3HaueHuil pyHkuuu. CriocoObl 3aganust QyHKIIHIA.

I'paduk pyskmuu. Urenue cBoiicTB GyHKIUU 1o e€ rpaduxy.
ITpumepsl rpadukoB QyHKIHH, OTPaXKAIOIINX PEATbHBIC MPOIIECCHI.

DyHKINH, OUCHIBAIOIINE PSAMYIO 1 OOPAaTHYIO MPOMOPIHOHAIBHbIC

3aBHCUMOCTH, MX TpaduKH.
Oynxuun Y = X%,y =X,y =X, ¥ = |x.

I'papuyeckoe pelieHre ypaBHCHUNW M CUCTEM ypPaBHCHUM.

9 knacc

Yucaa u eviuucienusn
JleiicTBUTENbHbBIE YKCHA

PanuonanbHble 4YHclia, UppalUOHAJIbHBIE 4YHCJIAa, KOHEYHbIE U
OCCKOHCYHBIC ACCATHYHBIC IpoOu. MHOMXKECTBO JICUCTBUTECIBHBIX
YHuceN; OCHCTBUTEIbHBIE YHCIIA KaK OECKOHEYHBbIE [AEeCITUYHBIC
npoou. B3amMHO OIHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM
JEUCTBUTENbHBIX YUCE U KOOPAUHATHOU HPSIMOMU.

CpaBHCHHE NICHCTBUTEIBHBIX YHCEJ, apU(PMETHUYCCKUC IACHCTBUS
C JICHCTBUTEIBbHBIMU YHUCIAMH.
W3mepenus, mpuOIMKeHNs, OIEHKH

PasMepsl  OOBEKTOB  OKpYXKAIOIIEro  MHpPa, JUITHTEIBHOCTH
NPOLIECCOB B OKPYXKAIOIIEM MHpPE.

I[puOnm>xEHHOE 3HAYCHUE BEJIUYUHBI, TOUHOCTH NPHUOIIMHKCHUS.
Oxpyrienue uyucen. [Ipukujika U olleHKa pe3yJIbTaTOB BbIYUCIECHUM.

Ypasnenus u nepasencmea
YpaBHEHHUS ¢ OJHON IEPEMEHHOU

Jluneiinoe ypaBHeHue. Pemenue ypaBHEHUM, CBOJSILLIUXCS K
JIMHEWHBIM.

Ksanparnoe ypaBHeHue. Penienne ypaBHEHHI, CBOAALIUXCS K
KBaJpaTHeIM. bukBanpatHoe ypaBHeHue. Ilpumepsl pemienus
YpaBHEHUNW TpeTbeid MW YeTBEPTOM CTEIeHEM pas3jioKeHUEeM Ha
MHOHUTEJH.

Peuienue ApOOHO-paITMOHAIIBHBIX YPaBHEHU.

Pemenune TEKCTOBBIX 3a/1a9 alreOpanvecKuM METO0M.

Cuctemsl ypaBHEHHH
VYpaBHeHUE € IByMsI INEpEeMEHHBIMH U ero rpaduk. Pemenue
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CHUCTEM JIBYX JIMHEHMHBIX YpaBHEHHUH C JABYMsI [E€PEMEHHBIMH.
Pemrenune cucrtem IByX ypaBHEHHM, OJHO M3 KOTOPBIX JIMHEWHOE, a
JIpyroe — BTOpO#M cteneHu. [ padudeckas MHTSPIIPETAIIUST CUCTEMBI
YpaBHEHUHN C ABYMsI TIEPEMEHHBIMU.

Pemrenme TekCTOBBIX 3amad anreOpamdecKuM CIocoOoM.
HepasencTsa

YuciioBble HEpaBEHCTBA U UX CBOMCTBA.

Pemienue nuHEeNHBIX HEPABEHCTB C OJHON NepeMeHHOU. Pemenue
CHUCTEM JIMHEWHBIX HEPaBEHCTB C OJHOU mepemeHHOM. KBanpaTHbie
HepaBeHCTBa. [ paduyueckasi MHTEPIIPETAIINSI HEPABCHCTB U CUCTEM
HEPaBEHCTB C IByMs IIEPEMCHHBIMH.

Dynkyuu
Ksanparuunas pynknus, e€ rpaduk u cBolicrsa. [lapabona,
KOOPJWHATHI BEPUINHBI Napadobl, OCb CHMMETPHUH I1apaboJibl.

I'paduku QyHKIMII:
y =kx, y = kx + b, y:S,y =x3,y = , Y=|X| u ux coiicTea.

Yucnoevle noCi1e008amenbHOCHU

Omnpenenenie u cOCOOB! 3aaHAS HCIOBBIX MOCIEN0BATEIBHOCTEH

IToasTue YHCIOBOU MMOCJIEJOBATCIBLHOCTH. 3amanue
MMOCJICIOBATCIILHOCTH PEKYPPEeHTHON (opmynoir u dopmysioii N-ro
qJIeHa.

Apudmernyeckas U reoMeTpuyeckas MpOrpeccun

Apudmernueckass U reoMeTpHUIecKasi Iporpeccuu. @PopmMyisl N-ro
qjieHa apu(METHYEeCKOW M TeOMETPHUYECKOil IporpeccHuii, CyMMBbI
IEPBBIX N YJICHOB.

HN3o0paxeHne dYiIeHOB apU(PMETHYECKOW W TI'€OMETPHYECKOH
Oporpeccul TOYKaMHU Ha KOOPJIWHATHOW MJIOCKOCTHU. JIMHEWHBIN U
SKCIMOHEHIHAIBHBINA pOocT. CI0XKHBIE TTPOIIEHTEHI.

TIJIAHUPYEMBIE [TPEJMETHBIE PE3YJIbTATbI OCBOEHUSI
IIPUMEPHOMPABOYEM ITPOI'PAMMBI KYPCA (ITO TOJIAM
OBYUEHMS)

OcBoenne y4deOHOTO Kypca «Airebpa» Ha ypOBHE OCHOBHOI'O
oOmero oOpa3oBaHUsS  JOJDKHO  OOeclieduBaTh  JIOCTHIKEHHE
CIIEYIOMIMXIIPEAMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

7 xyacc

Yucna u eviuucinenusn
— BI)II'IOJ'[HHTL, codueTrtass YCTHBIEC MW IIMCbBMCHHBIC l'IpI/IéMBI,
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apudmMeTndeckrne NeHCTBUS C pallMOHAJIbLHBIMHU YHCJIAMH.

— Haxonute 3HadeHHs YHCIOBBIX BBIPAXKCHHUH; IPUMEHSTH
pa3HOoOOpa3HbIe CIIOCOOBI M MTPUEMBI BBIYUCIICHUS 3HAYCHUI APOOHBIX
BBIPQXXCHUH, COJEpIKAIINX OOBIKHOBEHHBIE U JICCSITUYHBIE JpOOU.

— Ilepexoautrs OT OJHON ((OpPMBI 3amucu 4YWCET K JApYyroi
(mpeobpa3oBRIBAaTh  ACCATHYHYIO  IOpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCSTHYHYIO, B YaCTHOCTH B OCECKOHEYHYIO
JICCSITUYHYIO POOB).

— CpaBHUBATh M YIOPSJIOYMBATH pallMOHAJIbHBIC YHCIA.

— OXpyrisaTh 4ucia.

— BpInonHATE NPUKUIKY U OLICHKY pe3yJbTaTa BBIYUCIICHUN,
OLICHKY 3HAYE€HUU YHCIJIOBBIX BBIpak€eHUI. BbIMOIHATE neficTBUA cO
CTENEHsMHU C HAaTypaJlbHBIMH MMOKA3aTEIIMU.

— IlpuMmeHATs TpU3HAKUM  JEIUMOCTH, Ppa3JIOKEHHUE Ha
MHOYKHUTEJINHATYpPaJIbHBIX YHUCEIL.

— Penrate mpakTHUKO-OPUEHTHUPOBAHHBIE 3aa4yH, CBsS3aHHBIE C
OTHOIIIEHUEM BEJIIUYHH, MNPONOPUHUOHAIBHOCTHIO BEJINYUH,
NpPOLEHTAMU; UHTEPIPETUPOBATh peE3yiabTaTbl pELICHUs 3anad  C
Y4€TOM OrpaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMH PAaCcCMaTPUBAEMBbIX
OOBEKTOB.

Anzebpauueckue eviparcenus

—  Hcmons3oBath anrebpandecKyro TEPMHUHOJIOTHIO u
CHUMBOJIMKY, TIIpUMEHSITH €€ B TIIpollecce OCBOCHHUS ydeOHOTO
Mmarepuaia.

—  HaxoauTte 3HaueHHs OyKBEHHBIX BBIPAXKEHUM MPHU 3aTaHHBIX
3HAYCHUSIX TIEPEMEHHBIX.

—  BomosHATe  npeoOpa3oBaHUs  1EJIOTO  BBIPAKEHHS B
MHOTOYJICH [IPUBEJICHHUEM TMOJOOHBIX cllaraeMbIX, pPacCKpbITHEM
CKOOOK.

—  BrpImonHsATE yMHOXEHHWE OJHOYJICHA Ha MHOTOWICH |
MHOTOYJICHAa Ha MHOTOYJICH, IPUMEHATHh (POPMYJIBI KBaJipaTa CyMMBI U
KBajJpaTa pa3HOCTH.

—  OcymIecTBIATh Pa3JIOKEHUE MHOTOYJICHOB HAa MHOMHTEIH C
IIOMOII[bIO BBIHECEHHSI 32 CKOOKH OOIIEro MHOXHUTEISI, TPYNITUPOBKU
cllaraeMbIX, IPUMEHEHUsI (OPMYJI COKPaAIIEHHOTO YMHOKEHHUSI.

—  Ilpumenars mnpeoOpa3oBaHWS MHOTOYICHOB JJISI PEIICHUS
pa3IUYHBIX 3a71a4 U3 MaTEMaTHUKH, CMEKHBIX MPEIMETOB, U3 peaabHOMI
MPaKTHKH.

— HUcnonp3oBaTth CBOMCTBA CTEIIEHEH C  HaTypallbHbIMU
IoKazaTeJIsiMHU JUIsl peoOpa3oBaHUs BBIPAXKESHUM.

Ypaenuenusn u nepasencmea
— Pemiate nuHeliHble ypaBHEHMS C OJHOW TIEpEeMEHHOM,
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NpUMEHsIsl TpaBHja Ilepexoaa OT HCXOIHOIO YpaBHEHHS K
paBHOCUIBHOMY eMy. IIpoBepsATb, SBISETCS JIM YHCIO KOPHEM
ypaBHEHUSI.

—  Ilpumensats rpadudeckre METOIBl HNPU PEIISHUH JIMHEHHBIX
YPaBHEHUH M UX CHCTEM.

—  IlonxbupaTh npuUMepbl Iap YHCEJN, SIBILSIIONINXCS PEHICHHEM
JIMHEWHOT'O YPaBHEHHUSI C IBYMsI IIEPEMEHHBIMH.

—  CrpouTh B KOOPAWHATHOW IUIOCKOCTH TpadHuK IHHEHHOTO
YpaBHEHUsI C IBYMsI IEPEMEHHBIMH; MOJIb3YsICh IPaUKOM, IPUBOJIHUTD
MIPUMEPbI PELUICHUS YPaBHEHUSI.

—  Pemarp cuctemMsl JByX JMHEHHBIX YpPaBHEHUH C JByMs
IIEpPEMEHHBIMH, B TOM YHCJE IpaduaecKH.

— CocTaBasTh U pelniaTh JJUHEHHOEe ypaBHEHUE UIIH CUCTEMY
JINHEUHBIX YPAaBHEHUH 110 YCJIOBHUIO 3a/la4yd, UHTEPIPETUPOBATDL B
COOTBETCTBUHU C KOHTEKCTOM 3aJa4M MOJyYEHHBIA pe3yibTaT.

Koopounamut u cpagpuxu. @ynkyuu

— H3o6paxarh Ha KOOPAUHATHOU npsiMoOu TOYKH,
COOTBETCTBYIOIIME  3aJaHHBIM KOOpAWHATaM, Jy4Hd, OTPE3KH,
WHTEPBAaJIbl; 3alIMCHIBATh YHCIIOBBIC IPOMEXKYTKH Ha ajareopandeckoM
A3BIKC.

—  OrtmeuaTh B KOOPJAHMHATHOM TIOCKOCTH TOYKH MO 3aJaHHBIM
KOOpAWHATAM; CTPOUTh Tpaduku ITHUHEHHBIX QyHKIUH. CTPOUTH
rpaduk pyHkuuu Yy = | x |.

—  OnuceiBaTh ¢ MOMOIMIBIO (DYHKIHH H3BECTHBIC 3aBHCHMOCTHU
MEXIy BeIMYMHAMH: CKOPOCTb, BpEMs, pacCTOsHHE;, IIeHa,
KOJIMYECTBO, CTOMMOCTB, IIPOU3BOIUTEIIBHOCTh, Bpems, OO0BEM
paboThI.

—  Haxoauts 3HaueHne GyHKIUHU 110 3HAUYECHHIO €€ apryMeHTa.

— ITorumarte rpaduyecKkuii CrrocoO MpeCTaBICHUS M aHAIN3a
nHpOpMaUKM; H3BJIEKATh W WHTEPIPETHUPOBATH HH(POPMAIUIO U3
rpamMKOB peajibHBIX IIPOIECCOB M 3aBUCHMOCTEH.

8 xitacc

Yucna u eviuucienusn

—  Hcnons3oBaTh HadalbHBIE IMPEJCTABICHUS O MHOXECTBE
JIEUCTBUTEIILHBIX YHCEN JJIsI CPABHEHUS, OKPYTJICHUSI U BBIYUCICHUI;
n300pakaTh JEUCTBUTENBHBIE YHCIA TOYKAMHU HAa KOOPIAMHATHOM
OpsIMOM.

—  IIpumenaTts noHATHE apUPMETHUECKOTO KBAJIPaTHOTO KOPHS;
HaXOOWTh KBaJpaTHBIE KOPHH, HCHOJB3Ys TPH HEOOXOIUMOCTH
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KaJIbKYJISITOP; BBIITOJHSITh PEOOPa30BaHUS BBIPAXKCHUMN, COJICPIKAIITUX
KBaJpaTHbIE KOPHH, UCIIOJIb3YSI CBOMCTBA KOPHEM.

— Hcrnons30BaTh 3a0UcU OOJIBIIMX M MaJbIX YUCEN C IOMOIIBLIO
JICCSITUIHBIX po0ei u crereHei umcna 10,

Anzebpauueckue evipajrceHus

—  IlpuMeHSTH TIOHATHE CTENEHH C IEJBIM II0Ka3aTeJeM,
BBITIOJIHSTh TPEOOPa30BaHUS BBIPAKCHHUN, COACPIKAIMUX CTEICHH C
LEJIBIM MOKa3aTeIeM.

—  BbIosgHATE TOXAECTBEHHBIE MPEOOpa30BaHUs pallMOHAJIbHBIX
BBIDQ)XCHUII Ha OCHOBE NpaBHJI JACHUCTBUN HaJl MHOTOYJISCHAMU H
anreOpandecKuMHA IPOOSIMH.

— PacknanpiBaTh KBaHpaTHLIﬁ TpéX‘IJ’IeH Ha MHOKHUTCIIN.

— IIpumeHsiTh TIpeoOpa3oBaHMs BBIPAKEHUH JUISI  pEIICHUS
pa3JIM4HBIX 3a4a4 U3 MaTEMaTUKHU, CMEXHbBIX IPEJIMETOB, U3 peajlbHOMI
MNpPaKTHKH.

Ypaeuenuﬂ U Hepaeencmea

—  Pemartes nuHelHble, KBaApaTHbIE YPABHEHUS U
panMoOHaJIbHBIC YPAaBHEHUS, CBOISIINECS K HUM, CUCTEMBbI IBYX
YPaBHEHUH C ABYMsI IIEPEMEHHBIMU.

—  IIpoBoauTse nmpocTelne UccaeI0BaHNUsl yPaBHEHUN U
CHCTEM ypaBHEHHM, B TOM UHCJIE C IPUMEHECHUEM IrpaMaeCKUX
npeacTaBiIceHu (ycTaHaBIMBAaTh, UMEET JIM YPaBHEHHE WU
cUcTeMaypaBHEHUN pPEIIeHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.).

— IlepexoauTh OT CJIOBECHOW (HOPMYJIHPOBKU 3agadyd K e&
anredpanyeckoil MOJENIM C IOMOIIBIO COCTaBJICHHUS] YPaBHEHUS WU
CHUCTEMBl ypaBHCHHUH, WHTSPIPETHPOBATH B COOTBETCTBHU C
KOHTEKCTOM 3aJI1a4d MOJYYSHHBIH PEe3yIbTaT.

— IIpuMeHsITh CBONWCTBA YUCIOBBIX HEPABEHCTB [JIsI CPABHEHUS,
OLIEHKHU; peliaTh JUHEHHbIE HEPABEHCTBA C OJHON NMEPEMEHHON M UX
CUCTEMBI; JaBaTh rpa)UuECKy0 HJUTIOCTPAIMI0 MHOXKECTBa pElIeHUN
HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

Dynkyuu

— I[ToruMare ¥ HCIOJIB30BaTh (PYHKIHOHAJIBbHBIE HOHITHUS H
SI3pIK  (TEpPMHUHBI, CHMBOJIMYECKHE OOO3HA4YEHHUs); ONPEACISITh
3HadYeHNE (QYHKIMH I10 3HAYCHHUIO apTryMEHTa; ONpEeAeiIsiTh CBOWCTBa
¢pysknu o e€ rpaduky.

— CtpouTs rpaduKu dJIEMEHTAPHBIX (QYyHKIIUNA BHIA
k

Yy =7

L y=x2 ,\y=x3,y= Vx,y = | X |, OomHMCHIBAaTH CBOWCTBA
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4YHUCIIOBOM (PyHKIIMH O e€ rpaduky.

9 knacc
Yucna u éviuucienus

—  CpaBHuBaThH u YHOPSIA0OYUBATH panroHaIbHBIE u
HppaMoOHAILHBIC YUCIIA.

—  BemonaATe apudmMernueckne ASHCTBHUSA C PAlMOHAIBHBIMU
YHCJIaMHM, COYeTasi YCTHbIE M IHUCbMEHHbIE IPUEMBI, BBINIOJHATH
BBIYHCIICHHS C UPPAIUOHAIBHBIMYU YUCIaMU.

— Haxoaute 3HadyeHUs CTEIEeHEH ¢ ICJIIBIMU IIOKA3aTCIsIMU U
KOpHeﬁ; BBIYUCIIATH 3HAYCHHS YUCIIOBBIX BLIpa)KeHPIﬁ.

— Oprl"J'ISITL HCﬁCTBHTeJ’ILHLIe YucJjia, BBIMMOJHATL MNPUKHUIAKY
pe3yjibTaTa BBIHHCHeHHﬁ, OLCHKY YHCJIOBBIX BI:Ipa)KeHHﬁ.

YPQGHeHIUl u Hepaeencmea

—  Pemarp nuHelHBIE W KBaJpaTHBIC YpPaBHEHUs, YpPaBHCHHS,
CBOJSIIIMECS K HUM, IPOCTEHIINE NPOOHO-pAIIHOHAIBHBIC YPABHCHHUS.

—  Pemare cuctembl IByX JIMHEHHBIX YpaBHEHUH C JAByMs
NEpEMEHHBIMM M CHCTEMBI JBYX YPaBHEHHI, B KOTOPBIX OIHO
ypaBHEHHE HE SABJISICTCS JUHCHHBIM.

— Pemrate TEKCTOBBIC 3aadyd ajlrcOpamuecKUM CIIOCOOOM C
TIOMOIIBIO COCTABIICHUS] YPABHEHUS WM CUCTEMBI IBYX YpaBHEHHH C
ABYMs IIEPEMCHHBIMU.

—  IIpoBoauTh mpocTeiine uccieJoOBaHusl YPaBHEHUI U CUCTEM
ypaBHEHH#, B TOM 4YHCJEe C IpUMEHEHHeM rpaduyecKux
npeAcTaBlIeHNH (ycTaHaBIMBaTh, UMEET JIM ypaBHEHHE HIIM CHCTEMa
YpaBHEHHUI pelIeHUs], €CIIM UMEET, TO CKOJIBKO, U Mp.).

— Pemates numHelHBIC HCPaBCHCTBA, KBaJApaTHBIC HCEPABCHCTBA,
1/1306pa>1<aTL peIICHUEC HEPABCHCTB Ha YHUCIIOBOI HpﬂMOfI, 3almrcChiBaTh
pPEeICHUEC C IIOMOIIBIO CUMBOJIOB.

— Pematp CHUCTECMBI JIMHEHUHBIX HCPaBCHCTB, CHUCTCMBI
HEPABCHCTB, BKJIOYAaOIIHUC KBaJApaTHOC HEPABCHCTBO, 1/1306pa>1<aTL
peI€HUEC CUCTEMblI HCPAaBCHCTB Ha YHCIOBOM HpHMOﬁ, 3almchiBaTh
peuIcHue € IOMOIM IO CUMBOJIOB.

— Hcnonp3oBaTh HEpaBEHCTBA IIPU PELISHUM Pa3JIMYHBIX 3ajad.
Dynkyuu

— Pacrio3naBare (QyHKIHMM H3y4YEeHHBIX BHAOB. Iloka3piBaTh
CXEMaTHYECKH  pAacIlOJIOKEeHHE Ha  KOOPAWHATHOM  TIJIOCKOCTH
rpagukoB
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. _ _ _k Jy=ax2 + bx +c
Gynxuumit Buga: y = kx, y = kx + b, y =7
y=x3y=+vx,y= [¥ | B 3aBUCUMOCTH OT 3Ha4€HHH KO PUuneHToB;
ONHUCHIBATH CBOMCTBA (PYHKITUH.
CTpouTh U M300pakaTh CXEMAaTHYECKH TI'pad)MKu KBaJPaATHUHBIX

— ¢YyHKIOHUH, ONMMCHIBATh CBOMCTBA KBAAPATHUHBIX (PYHKIUI I1O
uX rpaduKam.

— Pacno3naBaTe KBagpaTHYHyI0 (QyHKOHUIO 10 QopMmye,
MIPUBOIUTH IIPUMEPHI KBaAPaTHYHBIX (YHKIWI U3 pealbHOM’ KU3HU,
¢uznku, reomerpuu.

Apugmemuueckan u zeomempuueckas npozpeccuu

— PacmoznaBath apu(dMETHYECKYI0O H TE€OMETPHYECKYIO
IPOTPECCUH NPH PA3HBIX crioco0ax 3amaHusl.

—  BBImoaHATH BBIYMCIIEHUS C HCIIOJB30BaHUEM (OpMys N-TO
qjeHa apu(PMETHIECKON M Te€OMETPHUUYECKONW IPOTrpeccHil, CyMMBI
HEepPBBIX N YJIEHOB.

—  H3o00paxkaTh UWICHBI NOCICIOBATCIPHOCTH TOYKAaMH Ha
KOOPAMHATHOM MJIOCKOCTH.

— PemaTte 3agauu, cBA3aHHbBIE C YUCIOBBIMU
MOCJIEIOBATEJIBLHOCTSIMH, B TOM YHCIIE 3a/1a4d U3 PealbHOM KU3HHU (C
HCMOJIb30BAHUEM KAJIBKYJIATOpA, HUDPOBBIX TEXHOJIOTHIA).
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TEMATUYECKOE IUIAHMPOBAHME YYEBHOI'O KYPCA (110 TOAAM OBYYEHUA)

7 knacc (He menee 102 1)

HazBanmue pa3snena
(TeMbl) (YMCJI0 YACOB)

OcHoBHOe coaepikanue

OcHOBHbIE BH/IbI 1eSITEJILHOCTH oﬁyqammnxm

Yucaa u
BbIYMCJIEHHUS.
PanmuonajabHbIe
qucaa

(25 4

TTonsitue paIlMOHAIIBLHOTO 4qucIa.
Apupmernyeckue nercTBUS c
panroHaILHBIMA YHUCIIaMH.

CpaBHeHue, YHOPSIIOYMBAHHE

panMoOHAIBHBIX YHCEN.

CreneHb ¢ HaTypaJdbHBIM MTOKA3aTEIEM.
Pemrenne ocHOBHBIX 3azay Ha IpooOH,
TIPOIIEHTHI U3 peaJbHOU MPAKTUKH.
IIpu3Hakyu neTMMOCTH, Pa3I0KEeHUS Ha
MHOYKUTEJIM HaTypaJIbHbIX YUCEIL.

Peanbnbie 3aBucumoctu. llpsmas u
ob6paTHast TPOTIOPIIUOHATEHOCTH

CucremMaTn3upoBaTh M 000ramarth 3HAHHSA 00
OOBIKHOBEHHBIX M JECSITUYHBIX APOOSX.

CpaBHUBATH H YHOPSII0YHUBATH npoou,
npeoOpa3oBbIBas npu HEOOXOIUMOCTH
HEeCSITUYHBIC podu B OOBIKHOBCHHEIE,

OOBIKHOBEHHBIE B JAECSITUYHBIC, B YACTHOCTHU B
OECKOHEUHYIO JECSITHYHYIO JIPOOk.

IIpumeHsATHL pa3HoOOpa3HbIe CIOCOOBI U NPUEMBI
BbIYHCJIE€HUs 3HAYEHUI APOOHBIX BbIPAKEHMIA,
colep)KalIuX OOBIKHOBEHHBIE W JICCSITUYHEIC
nopodu:  3aMeHSITb  INpU  HEOOXOJIUMOCTH
NECITUIHY O IpoOb OOBIKHOBEHHOW |
OOBIKHOBEHHYIO  JECSITUYHOM, MIPUBOJIUTH
BBIpaXeHHEe K (opme, Hanbosiee yaoOHON st
BBIYHUCIICHUN, TpeoOpa3oBBIBaTh  JAPOOHBIE
BBID@&KEHHSI Ha yMHOXXEHHE U  JICJICHUE
JECATUYHBIX JIpOOEW K JIEUCTBUSIM C ILEIIBIMH
YHCIAMU.

IIpuBoaUTH YHCJIOBBIe U OyKBeHHbIe MPHUMepPHI
CTEIEHH C HaTypaJIbHBIM roKas3aTesiem,
OOBSICHSISI 3HAQUYEHHSI OCHOBAHUSI CTEIIEHH U
rokasaTeysi CTENeHH, HaXOJUTh 3HAYCHUS
crerneneit Buaa a" (2 — yr000e paruoHaIbHOE
9HCII0, N — HATypaJIbHOE YHCIIO).
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IMToHuMAaThL CMBICI 3aIUCH OOJBIINX YHCEII C
MOMOIIBIO NECITUYHBIX ApOoOei U cTeneHel uucna
10, npuUMEHSATBUX B PEAIbHBIX CUTYAIUAX.

IIpumensaTs IPU3HAKHU JEIIMMOCTH,
pa3JIO)KEHUsT Ha MHOMXHTEIIM HaTypPaJIbHBIX
qHCell.

Pemater 3agmaum  Ha  9acTH, IIPOICHTHI,
OPOIOPLIMK, HAa HaXOXKIACHHUE ApoOH (IpoIeHTa)
OT BEJUYMHBI M BEIWYUHBI 10 €& npodu
(npoueHTy), napodou  (mpoIeHTa), KOTOPbII
COCTaBJISICT  OJHA  BEJIMYMHA  OT  JPYTroid.
IpuBoauTHL, pa3dupaTh, OEHUBATH PA3JINIHBIC
pelIeHusI, 3aIiCH PEIICHNH TeKCTOBBIX 3aad.
Pacno3HaBaTh M OOBSCHATH, ONUPAsCh Ha
OIpeNeCHUs, MPSMO NPONOPLUHOHAIBHBIC U
00paTHO  NPOMOPILMOHAIBHBIE  3aBUCHUMOCTH
MEXIy BEJINYMHAMH; NMPUBOJAUTH NMPUMeEPbI 3THX
3aBUCUMOCTEH W3 pPEaJbHOTO MHpa, M3 JIPYTHX
y4eOHBIX TTPEAMETOB.

PemiaThb NpakTHKO-OPHEHTUPOBAHHBIC 3aa41 HA
APOOH,IPOLIEHTEHI, IPSIMYIO U OOpaTHYIO
MIPOIIOPIHMOHAIBHOCTH, MPOTOPIIMU

Auaredpanyeckue
BbIPa’KeHUS

(27 )

ByKkBeHHBIC BBIPpQYKCHHUSI.
Ilepemennsle. JlonmycTuMble 3HAUYEHUs
nepeMeHHbIX. DOopMyIIBI.
IIpeo6pazoBanne OyKBEHHBIX
BBIDQKEHHI, paCKpBITHE CKOOOK U
MPUBEJACHUE MOJ00HBIX ClIaracMbIX.

OBaaaerb anreOpandecKkol TEPMHHOJIOTHEH H
CHUMBOJIUKOH, NPHMeHATb e B IIpolecce
OCBOCGHUsI yUeOHOr0 MaTepHala.

HaxoauThb 3HaUYECHUS 6yKBeHHbIX BBIPAXXCHUH
OpHU 3aJaHHBIX 3HAYEHHUSIX OyKB; BBIITOJIHSITH
BBIYHCIICHUS IO OpMyJIaMm.
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CBoiicTBa CTeNEHU C HAaTypaJIbHBIM
ToKa3aTeJIeM.

MmuorousieHsl. Ci0k€HUE, BBIYUTAHUE,
YMHOKEHHE MHOTOuJIEHOB. DOopMy bl
COKpaIllEHHOIO0 YMHOXX€HUs1. Pa3noxeHnue
MHOTOYJICHOB Ha MHO>KHUTEIHU

BbINOJIHATH npeodpa3zoBaHUs 1IeJIOTO
BBIp@XCHHUSI B  MHOTOYICH INPHUBEICHUEM
NoJO0OHBIX ClIaraeéMbIX, PACKPBITUEM CKOOOK.

BBIMOIHATE YMHOXXEHHE  OJHOWICHA Ha
MHOTOYJIEH ¥ MHOTOYI€Ha Ha MHOTOWICH,
NpPUMeHSITH (OPMYJBl KBajapaTa CyMMBI H
KBaJZipaTa pa3HOCTH.

OcymecTBJISITh Pa3jI0KeHUE MHOTOWICHOB Ha
MHOXXHUTEIN ITyTEM BBIHECEHUSI 3a CKOOKH
o0mIero MHOMXUTENs, NMPUMEHEHUS (OpMYIIBI
pa3sHOCTH KBaJpaToB, (GOPMYJI COKPaIIEHHOTO
YMHOXCHHUSI.

IIpumensaTs npeoOpa3oBaHHE MHOTOYICHOB
UL pelIeHus]  pa3JIudHBIX  3amad U3
MaTeMaTHUKH, CMEXHBIX  IPEIMETOB, U3
peanbHOU MPaKTUKU.

3HAKOMUTBLCS C HcTOpHeﬁ Pa3sBUTUA MAaTCMaTUKH

YpaBHeHus U
HepaBeHCTBa
(20 u)

VpaBHeHHUe, ITpaBUiia Mpeodopa3oBaHUs

ypaBHEHUs, PaBHOCHIBHOCTH
ypaBHEHUH.

JIuneitnoe ypaBHEHHE c OJHOU
nepeMeHHOMH, peulenue JIMHEWHBIX

ypaBHeHuM. Penrenue 3agauc momMouibo
ypaBHEHUH.

JIuneliHoe ypaBHEHUE C IByMs
IIepeMeHHBIMH U ero rpaduk.Crucrema
IBYX JTUHEWHBIX YPaBHEHHI C ABYMs
nepeMeHHBIMU. Pemienne cucrem

Pemrars suHeliHOEe ypaBHEHHME C  OJHOM
IIepEeMEHHON, NPUMEeHsIsi MpaBHJIa Tepexoaa oT
HCXOIHOTO YpaBHEHHUS K pPaBHOCHIBHOMY €My
Oonee mpocroro Buaa. IIpoBepsATh,IBASIETCS U
KOHKPETHOE YHCIIO KOPHEM ypaBHEHUS.
IMoa6upaTs NpuMepsI Nap YHUCEI,
SIBISTIOIIUXCSL PEIICHNEM JIMHEHHOTO ypaBHEHUS
¢ AByMs niepemeHHbIMU. CTPOUTH B
KOOPAWHATHOU MJIOCKOCTHU rpaduiK JIMHEHHOTO
YpaBHEHUsSI C ABYMs IIE€pPEMEHHBIMU;

MOJIB3YSICh T'paUKOM, HPHBOIAUTH MPUMeEPBI
pelieHus ypaBHEeHHUsI.
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ypaBHEHHI CIIOCOOOM MOACTAHOBKH U
CIIocoOOM CIIOKEHHUS

HaxoauThs pelieHne CUCTEMBI IBYX JIMHEUHBIX
YPaBHEHUH ¢ AByMsI IEPEMEHHBIMH.

CocTaBJIITh U pelIaTh YPaBHECHUE UIIU CUCTEMY
YPaBHEHUH 110 YCJIOBHIO 3aJ1a4H,
HHTEPIPETUPOBATh B COOTBETCTBUHU C
KOHTEKCTOM 33/1a4Yd IOJIyUYEeHHBII pe3ysbTaT

Koopaunatsin
rpaduxu.
DOyukuun (24 )

Koopnaunara ToukM Ha  IIpsIMOI.
YHucnoBele TpoMeXyTKH. PaccrosiHue
MEXKIY ABYMsI TOUKaMHKOOPAUHATHOM
MPSIMOM.

IIpsiMoyronbHasi CHCTEMa KOOpPJHUHAT
Ha IUIOCKOCTH. IIpumepsl rpadukos,
3aJTaHHBIX bopmymamu. UreHnue
rpadMKOB peaJIbHBIX 3aBUCHUMOCTEH.

Ilonstne ¢yukumu. [padux GyHKIUH.
CaoticTtBa QpyHkuii. JInneitnas GyHKIMs.
ITocTpoenne rpaduxa JTUHEHHOU
byuskunn. I'paduk GyHKIHMU Y = | X |

HN306paskaTh Ha KOOPAUHATHOU NPSMOI TOUKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpJUHATaM,
JIy4d, OTPE3KH, UHTEPBAJIbl; 3allUChIBATh UX Ha
anreOpanvyecKoM SI3BbIKe

OTMeyaTh B KOOPAMHATHOI MJIOCKOCTH TOYKHU IO
3aJaHHBIM KOOpPAWHATaM; CTPOUTH Tpaduku
HECJIOXKHBIX 3aBHCUMOCTEH, 3aJaHHBIX
dbopmymamMu, B TOM dYHCIE C TOMOIIBIO
mudpoBeIX JabopaTopuii.

IIpumeHsaTs, H3y4aTh NnpeuMyuiecTBa,
HHTEPIPEeTHPOBATH rpaduyaeckmit croco6
MPEJCTAaBICHUSI W  aHaIW3a Pa3HOOOpa3HOM
JKU3HEHHOU HH(OpMaIIu.

OcBauBaTh NOHATHE (QYHKIIUH, OBJIAIEBATH
(pyHKIIMOHANTBHOW TEPMHUHOJIOTHEH.
Pacno3HaBaTh JUHEHHY0 QyHKIUIO Y = KX + b,
ONHUCHLIBATL €¢ CBOWCTBA B 3aBUCHUMOCTU OT
3HaueHui kodddurmentos K u b.

Ctpouts rpadguku JTUHEWHOW (dyHKIHH,
byHkIHN

y = x|
HUcnoab3oBaTh
[TOCTPOCHUS

nudpoBbie  pecypchl I
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rpadpuKoB QPYHKIHH U U3YUYCHHUS] UX CBOMCTB.
ITpuBoguTs IIpUMEPBI JIMHEHHBIX
3aBUCHUMOCTEH B pealbHBIX Ipoleccax Hu
SIBJICHUSIX

IHoBTOpenue u
00o6meHune(6 1)

TToBTOpCeHHE OCHOBHBIX MOHSITHH U
METOJOB Kypca 7 KJjacca, 00oOIIeHne
3HAHUN

BbiOupaTh, NPHMEHSATH OLEHHBATH CIIOCOOBI
CpPaBHEHUS YHCEJI, BEITUCICHUH, ITpeoOpa3oBaHMi
BBIPAXKCHUH, PELLICHUs] YPABHECHUN.

OcylmecTB/JISITh  CAMOKOHTPOJIb  BBITNIOJIHIEMBIX
JnercTBui u CaMONPOBEPKY pe3yibpTara
BBIYUCIICHUU, TIpeoOpa30BaHUN, ITOCTPOCHUN
Pematn 3aauu U3  pealbHOW  JKWU3HH,
NPUMEHSITH MaTeMaTH4YeCcKHe 3HaHUufA JUIs
peuienus 3axa4 U3 Ipyrux npeaMeToB.

Pemaths TeKCTOBBIE 3aa4d, CPABHHUBATh,
BBIOMPATH CNIOCOOBI PCIICHUS 3a71a4H
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8 kiacc (ue menee 102 1)

HazBanmue

pasnesa (TeMbl)
Kypca (4HcjI0 4acoB)

OcHOBHOe coJep:kaHue

OcHoBHBIE BH/bI IeATEJbLHOCTH 00yYAKOUIUXCS

Yucaa
BbIYHCJICHHSI.
Kaaparnbie
KOPHHU

(15 )

u

KBanpaTtHsblii KOpeHb U3 YHCIIA.

ITonsiTHe 00 UpparMOHAIEHOM
gucne. Jlecstuunbie
OPUOIIVDKESHUST
HppanoOHAJILHBIX YHCE.
JlelicTBUTEIIbHBIC YHCIIA.
CpaBHeHHE NeHCTBUTEIILHBIX
qucesn. ApupMeTHIeCcKui
KBaJpaTHBIMKOPEHbD.
VpaBHeHue Buaa X2 = a.
CpoiicTBa apupMETHIESCKUX
KBaJIpaTHBIX KOpPHEH.
TIpeoOpa3zoBaHHE YHUCIOBBIX
BBIpA)KEHHUH, COJISpIKaIINX
KBaJIpaTHbIE KOPHHU

DopMyINPOBATH ONpeaeIeHHe KBaJPaTHOTO KOPHS U3
4HCaa, apU(PMETHISCKOr0 KBAJAPAaTHOTO KOPHSI.
IIpuMeHSITH ONepaIuio W3BJICUYCHUSI KBAIPAaTHOTO KOPHS
W3 YHUCla, UCMOJIb3Ysl IPU HEOOXOAUMOCTH KAJAbKYJISITOP.
OuneHnBaTh KBaJpaTHbIC KOPHU LEJIBIMH YHCIAMU U
IECATUIHBIMHU IPOOSIMH.

CpaBHHBATh U YHNOPS/JA0YMBATH pANMOHAIBHBIE U
HppallMOHAIBHBIE YHCJIA, 3allHCaHHBIE C ITOMOIIBIO
KBaJpaTHBIX KOPHEH.

HccnenoBars ypaBHeHHE X2 = @, HAXOIUTh TOYHBIE U
npuOImKkEHHBIE KOpHU 1ipu a > 0.

HccienoBaTh cBOWCTBA KBaJApPAaTHBIX KOPHEW, MPOBOJS
9HCIIOBBIE SKCIIEPUMEHTHI c HCITOJIb30BAaHUEM
KJIBKYJISITOpa (KOMIIBIOTEPA).

Joka3pIBaTh cBoOiicTBa apu(dMETHYSCKUX KBaJgpaTHBIX
KOpHEH;  TpHUMEHSITh WX JUIsI  I[peoOpa3oBaHUS
BBIPAXKEHUH.

BpINOIHATL NMpeodpa3oBaHHUs BRIPAKECHHH, COAepKaIIux
KBaJ[paTHbIE KOPHHU. BwIpakaTb TNEpeMeHHbBIE U3
reoOMeTpUYECKUX U GHU3HISCKUX (HOPMYIL.

BepIuncasaTh  3HAYEHWs]  BBIPOKCHHH,  COIEpIKaIuX
KBaJ[paTHbIE KOPHHU, HCHOJB3Yys MPU HEOOXOIUMOCTH
KaJIbKYJISITOP.

Hcnoap30BaTh B XOJI€ PEHICHHS 3a7ad SJIEMEHTAapHEIS
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OpEeNCTAaBICHUs, CBSI3aHHbIE C  MOPUOMIDKEHHBIMHU
3HAYECHUSMHU BEIUYHH.
3HAKOMHUTLCSI ¢ MCTOPHUell Pa3BUTHUS MaTeMaTHKHU
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Ilpooonsicenue

Yucna u Crernens ¢ LeIbIM DopMyIHPOBATH ONpeeJieHHe CTEIIEHH C LIEJIBIM
BBIYHC/IEHUS. ToKa3aTeJIeM. ITOKa3aTeJIeM.
Crenens ¢ meabiM CranaaprHas 3alMCh YHCIIA. IpeacTaBasATh 3alMCh OOJBIINX U MAJIBIX YUCEII B
Iokasartejem Paszmeprl 06bexToB craggapTHOM Buje. CpaBHUBATH 4uClla U BEJIUYUHBI,
(7 ) OKPYKAIOWEro Mupa (o1 3anucaHHbIe C HCIOJIbzoBaHueM creneHu 10.
3JIEMEHTapHBIX
YACTHUIL 10 KOCMHYECKUX Hcnonb3oBaTh 3anmMCh YHCEN B CTAaHAAPTHOM BUJE AJIA
O6LCKTOB), JIJINTEIbHOCTH BBIpQXXECHUSA Pa3sMEPOB O6L€KTOB, JUINTEJIIBHOCTH NPOUECCOB B
IIPOLIECCOB B OKPY KAIOIIEM MUpE.
OKpY7KarolleM MHUPC. ®opmyJHpPOBATh, 3alIUCHLIBATL B CHMBOJIHYeCKOil ¢opme u
CBolCTBA CTENEHU C LETBIM HJLJIIOCTPHPOBATH MPUMEPAMH CBOWMCTBA CTEIICHU
IoKa3aTenem
C LICJIBIM ITOKa3aTeJIeM.
IIpuMeHATH cBOMCTBa CTEICHH I IIpeoOpa3oBaHUs
BBIPQYKCHHUI, COZEPIKAIUX CTEIICHHU C IEJIbIM IT0Ka3aTelIeM.
BbINOIHATHL AeHCTBHUSI C YNCIIAMH, 3aIITUCAHHBIMH B
cTaHIapTHOM BuAe (YMHOXKEHHE, ACJICHUE, BO3BEICHHE
B CTETICHB)
AnreGpanyueckue KpanpaTHsrii TpéxuieH. Pacno3HaBaTh KBaJIpaTHBIA TPEXUIICH, yCTaHABIUBATH
BBIPaKEHHs. Pasnioxxenne kBanpaTHoro BO3MOYKHOCTB €r0 Pa3JIOKECHUSI Ha MHOYKHUTECIIH.
Ksagparubii TpexHIcHaHa MHOMKHUTCIIN PackiaanbiBaTh HA MHOKUTEJIM KBaJpaTHBIM TPEXUIIEHC
TpEXUIeH HEOTPHILATEIIBHBIM JUCKPUMHUHAHTOM
Gw
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Anredpanyeckue Anrebpaunyeckas pOOk. 3anuceiBaTh anreOpandyeckue BbIpakeHus. HaxoauTtsb
BbIPAKEeHMHSI. Jomyctumslie 3HAYEHUS 0o0JIacTh  OMpEenesICHHUSI  PallMOHAIBHOTO  BBIPAKCHHSI.
Anredpanyeckast MEePEeMEHHBIX, BXOJSAIINX B BBINOJIHATL  YHCIOBBIE IIOACTAHOBKH W BBIYHCIATH
ApooH anrebpanyecKue BBIPDAYKCHUA. 3Ha4YeHHE APOOH, B TOM YHCIIE C MOMOUIBIO KAIBKYJISITOPA.
(15 ) OcHoBHOE CBOMCTBO @®opMyIMpPOBATH OCHOBHOE CBOWCTBO anredOpamyecKoi
anrebpandeckoi Apoou. OpoOu U NPUMEHSITH €ro IJs HpeoOpa3oBaHus APOOEH.
CoxpauieHue ApoOei. BbINoJIHATE JAeiicTBUS ¢ anreOpanvdecKuMu  IpoOsIMU.
Croxenue, BEITUTAHHE, I[IpuMeHsITH TIpeoOpa3oBaHMsST BHIPAKEHHUH UISI PEIICHUS
YMHOXCHHE u ACICHHE | 3a5ay. BbIpa:kaTh mepemMeHHble U3 Gopmyn (PU3NIECKHUX,
aIredpanyeckux ApoGeii. FEOMETPUIECKHX, OMMUCHIBAIONINX OBITOBBIE CUTYAIHUH)
IIpeoOpa3zoBanue  BBIpAKCHUH,
coAepKamux  anareOpandeckue
npobu
Ypasuenust KBanpartHoe ypaBHEHHE. Pacno3HaBaTh KBaJpaTHBIC ypaBHECHUS.
U HEPaBEHCTBA. Henonnoe KBaJpaTHOE 3anuceiBaTh (opMyJTy KOpHEH KBaIpaTHOI'O YpaBHEHUS,
KBagpartnnie ypaBHeHune. Popmyrna KopHeH peliaTh KBaJgpaTHbIE YPaBHEHUsI — ITOJHBIC U HEIIOJIHBIC.
YpaBHeHHUS KBaJpaTHOI'O YpaBHCHHUSI. IIpoBoauTh mpocTeiiline HCCJAEAOBAHUS  KBAJAPATHBIX
(15 ) Teopema Buera. YpaBHEHUM.
Pemenne ypaBHEHUIH, Pemiath ypaBHEHHs, CBOJSIIHECS K KBaJAPaTHBIM, C
CBOJAIIUXCSI K  KBaJApaTHBIM. MOMOIIBIO MPeoOpa3zoBaHuii U 3aMEHO# MEPEMEHHOM.
IIpocreiimue IpOoOHO- HabuoaaTte 1 aHAJIU3UPOBATH CBSI3b MEXKIY KOPHSIMH U

panMoHalbHbIE YPABHEHUSI.
Pemienne TeKCTOBBIX 3ajlad  C
TOMOIIBIO KBaJIpaTHBIX
YpaBHEHUU

K03 GHUIIMEHTaMH KBaJApaTHOTO ypaBHEHHUS.

dopmyaupoBaTh TeopeMy Buera, a Taxkxe oOpaTHYyIO
TeopeMy, NPUMEHSTh 3TH TEOPEMBI ST peIIeHus 3a7ad.
Pemiath TeKcTOBBIE 3aJa4YM alNreOpandecKuM CIIOCOOOM:
MIEPEXOTUTh OT CIIOBECHOH (POPMYITHPOBKH YCIOBHS
3a1a9u K alre0pamdecKod Monenu ITyTEM COCTaBJICHHUS
YpaBHEHUS, pemars COCTaBJICHHOE YpaBHEHHE;
HHTEPIPETUPOBATh PE3yIbTaT.
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3HAKOMHUTBCS ¢ UCTOPHeEH Pa3BUTHS anreOphl

YpaBHenust

U HepaBeHCTBA.
CucreMbl ypaBHeHMii
(13 v)

JluHeliHOe ypaBHEHUE C ABYMs
NepeMeHHbIMH, €ero rpaduxk,
IpUMEpPHI PElIeHUs] YpaBHEHUH B
ENbIX YHCIaX.

Pemenue CUCTEM IBYX
JIMHEUHBIX ypaBHEHUH € OByMs
EepEMEHHBIMU. ITpumepst
pelLIeHUsT CHUCTEM HEJIHUHEHHBIX
ypaBHEHUN c ABYMsI
IEepEMEHHBIMU.

I'paduueckast wmHTEpHpeTaus
ypaBHEHUS c ABYMsI
IEepEMEHHBIMU u CUCTEM
ypaBHEHUN c ABYMsI
IIEpEMEHHBIMU.

Pemenne TekcTOBBIX 3amad C
TMOMOIIBIO CUCTEM YpaBHEHUN

Pacno3snaBarh  JIMHEHHBIC
IIEPEMEHHBIMH.

Crtpoutsh rpapuky JUHESHHBIX yPaBHEHUH, B TOM YHCIIE
HCI0JIb3Ysl UG POBBIE pecypcehl.

PaznunuaTh napajuielbHbIC U IIEPECEKarOIUecs IpsiMble
10 UX ypaBHEHUSM.

Pemiarb cucteMsbl AByX JUHEHHBIX YPaBHEHUI ¢ OAByMs
IIEPEMEHHBIMU MOJACTAHOBKON U CII0KCHHUEM.

Pemars npocrtedmne CcUCTEMbI, B KOTOPBIX OJHO U3
YpaBHEHUU HE SABJISIETCS] JIMHECHHBIM.

IIpuBoauts rpaguuecKyl0 HHTEPNPETALMI0 PELICHUS
YPaBHEHUs C ABYMsI IIEPEMEHHBIMU U CUCTEM ypPaBHCHUM
C IBYyMsI IIEPEMEHHBIMHU.

PemaTth TeKcTOBBIE 3aJa4M aIreOpandecKuM ClIocoO0M

YpaBHEHUsI C  JOABYyMs

YpaBHeHust
W HepaBeHCTBA.
HepagencrBa (12

)

YucnoBble HEPABEHCTBA U UX
CBOMCTBA.

HepasenctBo c OJTHOM
HepeMeHHOM. JInneiinbie
HEpaBEHCTBa c OJTHOM
NEepEeMEHHON U UX pelLICHHE.

CucreMsbl JIMHEHHBIX HEPABEHCTB
C OJHOW mNepeMeHHOW M ux
peuieHue.

W3o0pakeHue pemeHus
JIMHEHHOT'O HEPABSHCTBA U UX

dopmyaupoBaTh CBOIiCTBa
WUIIOCTpUPOBAThL ~ HUX  Ha
JIOKa3bIBATh aJIreOpanmvecKu.
IIpuMeHSATH cBOMCTBA HEPABEHCTB B XOJI€ PEILICHUS 3a/1a4.
Pemiarh jMHENHbIE HEpaBEHCTBA C OJIHOM MEpPEeMEHHOM,
n300pakaTh pelIeHHe HEpaBeHCTBA HA  YHCIOBOU
npsAMOii.

Pemath cucTeMbl JIMHEHHBIX HEPaBEHCTB, H300pa)kaTh
pelIeHne CUCTeMBl HEPAaBEHCTB Ha UHCIOBOH MIpsIMOH

YUCIIOBBIX  HEPABEHCTB,
KOOpJIMHATHOM MpsIMOH,
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CHCTEM Ha YMCIOBOUW MpsSIMOM

DyHKUMH. TTousitne ¢yukuun. O6macte | HMcenosb3oBaTh GyHKIIMOHATLHYIO TEPMHHOJIOTHIO H
OcHoBHBIE OTIpEIETIEHUsI U MHOKECTBO CHMBOJINKY.
MOHSITHS 3HadyeHni pyHKIHH. CIocoOb! Berunciasite 3HaUeHUus1 QYHKIINN, 3aJaHHEIX (GOpMYIaMu
(5 v) 3a7aHusi QYHKLIMN. _ (mpy  HEOOXOIMMOCTH  HCIIOJIB30BAaTh  KaJIBKYJISITOD);
I'padpux ¢ynxknun. CBoMcTBa | cocTaBaATh TAGJMUbI 3HAYEHUH (QyHKIMH.
bynknuu, nx orobpaxkenne Ha | CTPOUTH MO TOYKAM rpaduky QyHKIHIA.
rpaduke OnuceiBaTh  cBOMcTBa  (QyHKIMM Ha  OCHOBEe €€
rpadudeckoro mpecTaBICHUS.
Hcnoab3oBaTh QyHKIMOHAIBHYIO TEPMUHOJIOTHIO W
CHMBOJINKY.
HccaenoBaTts npuMepbl Tpa@uKOB, OTPAKAIONIUX pealbHEIC
nporieccsl u siBaeHus. [IpuBoAUTH NPHUMepbI IIPOILIECCOB U
SIBJICHUH C 3aJJaHHBIMH CBOMCTBaMH.
Hcenonb30BaTh KOMNBIOTEPHbIE MPOTPAMMBI IS TTO-
ctpoeHus rpaduKOB (PYHKIIUMN U U3YYCHHSI UX CBOMCTB
DyHKINH. Yrenne u moctpoeHue rpagpukon HaxoauTts ¢ noMombio rpaguka GyHKINN 3HaYSHUE OJ1-
YucaoBbie ¢ysknuii. IIpumepsl rpadpuxkos HOM M3 paccMaTpUBAaEMbIX BEJIMYWUH MO 3HAYEHUIO APY-
dynkmun GYHKIIHH, OTpa’karoNINxX TOM. .
© u) peasbHbIEC MTPOIECCHI. B HecnoXHBIX cilydasix BbIpaskaTh (opMyJioii

DyHKIINH, ONMHUCHIBAIOIINC
OpsIMyI0O ¥ OOpaTHYIO
MIPOIOPLHOHAIBHBIC
3aBUCHUMOCTH, UX I'padUKH.
T'umepOomna.

3aBUHCUMOCTBb MEXKY BCINMYMUHAMU.
OnuceiBaTh XapaKTep HU3MCHCHMUA OZ[HOﬁ BCJIIMYHWHbBI B

3aBUCHUMOCTH OT H3MEHEHHsS OPYTOM.
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Ilpooonsicenue

Haszpanue
pasneia (TeMbl)
Kypca (4HcjI0 4acoB)

OcHoBHOe coaepikanue

OcHOBHBIE BH/IbI 1eSITEJILHOCTH oﬁyqammnxm

I'papux Pynxkmuu y = X2
®yHkuu y = X%, y = x5,

y = JX, y = |x|; rpaduyeckoe
pelieHne ypaBHEHUM UM CHUCTEM
YpaBHEHUMN

PacnosnaBathb BUIbI U3y4daeMbIX GyHKIHH.
IMoka3biBaTHL cXeMaTH4YeCKH TOJIOKEHNE Ha
KOOPJIMHATHOM IUIOCKOCTH rpaduKkoB (PyHKIuN Buma: Y
= XZ’\/V: XB,

y= X, y=Ixl|

Hcnonb3oBats (¢pyHKuMOHAIBLHO-TPaduyecKkue
npeacTaBJIEHUs ISl PEIICHUS U HCCIICOBAHUs YpaBHESHUN
HCHCTEM ypaBHECHUM.
IIpumensaTs uudposbie
rpaduKoB (QyHKIHIT

JUTSL

pecypcshl TOCTPOCHUS

IloBTOpenue n
0600menne (6

)

IToBTOpEHNE OCHOBHBIX MOHSITUHN
1 METOJO0B KypcoB 7 u 8 KJIacCOB,
o0oOmenne 3HaHUH

Bbi0uparb, NpUMEHATb, OLEHUBATH CHOCOObLI CPaBHECHUS
YHCeN, BBIYMCICHUW, NOpeoOpa3oBaHUil  BBIPAKEHUM,
pelieHus: ypaBHeHUH.

OcymecTBJIATh CAMOKOHTPOJIb BBINOIHIEMBIX NEHCTBUN U

caMOTpOBEPKY pe3yabTaTa BBIYHCIICHUIA,
npeodpa3zoBaHU, TOCTPOCHHUN.
Pemate 3amaum M3 peajbHON KU3HHM, TPHUMEHSTH

MaTeMaTUYeCKUe 3HaHWS I pPEIIeHHs 3alad U3 JIPYyTUx
MIPEAMETOB.

Pemiath TeKCTOBBIE 3aJavM,
Cnoco0bI pelIeHus 3a0a4un

CpaBHUBATH, BbLIOUPATH
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9 knacc (ue menee 102 u)

Ha3panmne
pa3aeiia (TeMbl)
Kypca (4ucio

OcHoBHOE coaepxkaHue

OcHoBHbIEe BH/bI 1€ATEJIbHOCTH oﬁyqamumxcﬂ

9u

MHOXeCTBO JIeHCTBUTEIBHBIX
qHCcen; ACHCTBUTEIbHBIC

gHciia KaKk 0ECKOHEUYHBIC IECATUYHBIC
npobu. B3anMHO OAHO3HAYHOE
COOTBETCTBHE MEXIY MHOXKECTBO
IeHCTBUTENBHBIX YUCET U
MHO>KECTBOM TOYEK KOOPAUHATHOM
OpPsIMOM.

CpaBHeHHE IeHCTBUTEIIBHBIX YHCE,
apudMeTHIeCcKue NeHCTBUH C
JEHCTBUTEIILHBIMUA YHUCIIAMH.
[MTpubnmxéHHOE 3HAYECHHUE
BEJINYHUHBI, TOYHOCTH
HPUOJIMKSHUSI.

Oxpyrnenne ancen. [Tpukuaka n
OIIEHKA PEe3yJIbTaTOB BEIUUCICHUN

4acoB)
Yucaa u PanmoHasbHBIE YHCIIA, Pa3zBuBaTh npeacraBJieHHsl O YUCIaX: OT MHOXKECTBa
BLIYHCJICHHS. UppalMoOHAJIbHBIC YHCIIA, HaTypaJIbHBIX YHCEN JIO MHOXKECTBA JCHCTBUTEIBHBIX
JlelicTBUTEJILHBIE KOHCYHBIC U YHCcel.
yucaa OCCKOHCYHBIC JCCSATUYHBIC IPOOU. O3HAKOMHUTBLCS C BO3MOXKHOCTBIO IPEACTABICHHUS

NEUCTBUTEILHOIO YMCJIa KaK OECKOHEYHOM
IECSITUYHOU ApOOHU, NPUMEHATH ACCITUIHbBIC

HpI/I6J'II/I)KeHI/Iﬂ paluOHAJIBHBIX WU UPppalluOHAJIbHBIX

qHCe.

HN300pakaTh NeHCTBUTEIbHBIC YHCIA TOYKAMHU
KOOPAUHATHOM IIPSIMOIL.

3anuceIBaTh, CPABHUBATDH U YIOPSAI0YNBATH
JeHCTBUTEIbHBIC YHCIIA.

BBINONHATH, couyeTasl yCTHbIC U MUCBMEHHBIC
npuémsl, apupMeTndeckKue AelicTBUA C
panMoOHATBHBIMHU YHCIAMH; HAXOAUThL 3HAYCHUS
CTENEHEe! € LeabIMU MToKa3aTeIsIMU U KOpHEH;
BBIYUC/IATH 3HAUCHUS YHCIOBBIX BBIPAXKCHHH.
IMosryunTs NpeacTaBjeHHe O 3HAUMMOCTH
JIeCTBUTENBHBIX YHCEN B IIPAKTUUYECKON
JESITeILHOCTH YEJIOBEKa.

AHa/IU3UPOBAThL M J1eJ1aTh BBIBOJAbI O TOUHOCTH
NpUOMIDKEHUS TIEUCTBUTENBHOTO YHCIA TIPU
penreHnH 3aaadq.

OKpYrJasTh J1eHCTBUTEIbHbBIE YHCIA, BbINOJHATH
NMPUKHAKY pe3yiIbTaTa BBIUHUCICHUH, OLEHKY
3HAYEHUH YHMCIOBBIX BBIPAYKEHUIA.
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3HAKOMHUTBLCHA € HCTOpHeﬁ pa3sBUTHUA MAaTCMAaTHUKH

YpaBHeHnust JIuneliHoe ypaBHeHue. Peuienue OcBauBaTh, 3allOMHHATH M NPUMEHSATH Ipaduyeckue
U HepaBeHCTBA. YPaBHEHHUM, CBOISIINXCS K MeTO/bI NP PEIICHNH YPaBHEHUH, HEPABEHCTB U UX
YpaBHenust JUHENHBIM. CHUCTEM.
¢ OJHOM KBaaparHoe ypaBHeHue. Pentenue Pacno3naBaTth nensie U ApoOHBIC ypaBHECHUS.
nepeMeHHO YpaBHEHUIl, CBOASLINXCS K Pemarp JinHeiiHble U KBaJipAaTHbIC YPABHCHHH,
(14 u) KBaJgpaTHBIM. BbukBanpaTtHbIe ypaBHEHUsI, CBOJSIIIIMECS K HUM, IPOCTEUIIINE
YpaBHEHUSL. ApoOHO-paOHaIbHBIC YPAaBHEHUSI.
ITIpumeps! penieHUs ypaBHEHUU IIpennararbs BO3MOXKHEIE CITIOCOOBI pEIIICHUS
TpeThel U 4eTBEPTON cTeneHen TEKCTOBBIX
pa3noKeHNeM Ha MHO>KHUTEIH. 3a7a4, 00Cy>K1aTh MX M pelIaTh TEKCTOBBIC 33/1a4n
Pemrenue IpOOHO- pa3sHbBIMU crocoOamu.
panoHaIbHBIX yPaBHEHUIA. 3HAKOMHUTBLCSI ¢ MCTOPHUeil pa3sBUTHS MAaTeMaTHUKH
Pemenne TekcToBBIX 3a0a4
areOpandecKuM METOJIOM
YpaBHeHnus JIuneiiHOe ypaBHEHUE C IBYMsI OcBauBaTh U NPUMEHATh IPUEMBI PELICHUS CUCTEMbI

U HepaBeHCTBA.
CucteMbl ypaBHeHU

(14 )

IIEpEeMEHHBIMU U ero rpaduk.
Cucrema ABYX JIMHEHHBIX
YpaBHEHHU ¢ IBYMs MEPEMEHHBIMHA
u e€ pemenue. Penienue cucrem
JABYX YpaBHEHHUH, OJTHO U3
KOTOPBIX JINHEHHOE, a Apyroe —
BTOPOI CTENEHHU.

I'paduueckass wWHTEpIIpETAIUS
CHCTEMBI YpaBHEHUH C JBYyMsI

TIICPEMECHHBIMH

ABYX JIMHEHHBIX YpPaBHEHHUU C ABYyMsl NEPEMEHHBIMU
U CHUCTEMBl JBYX YpPaBHEHHNM, B KOTOPBIX OJHO
YpaBHEHHE HE SIBJISIETCS JINHEUHBIM.

HUcnoan3oBath (pyHKIMOHaNBHO-TpadUIecKn
MPEACTABICHUST i1 PpellleHuss ¢ HCCae0BaAHHS
YpaBHEHUH U CUCTEM.

AHAIM3MPOBATh  TEKCTHl  3aja4y,  pemwiaTb  HX
anreOpandecKum crocoooMm: nepexoauTh oT
cioBecHOW (OPMYJIMPOBKH YCJIOBHSI —3aJlad4d K
anreOpanyeckol Mozeau IyTéM  COCTaBIICHUS

CHCTEMbl YPABHCHUH; pelIaTh COCTaB
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Pemrenne TekCTOBBIX 3amaq
anreOpanv4eckuM cnocoooM

JICHHYIO CUCTEMY YPaBHCHHUI; HHTePIPEeTHPOBATH
pe3yJibTar.
3HAKOMHUTBCS ¢ MCTOPHENl Pa3BUTHsI MaTEMaTHKU

YpaBHenust
U HEPaBEHCTBA.
Hepagencrsa (16

1)

YHucnoBble HEpaBEeHCTBA M HUX
CBOMCTBA.

JIuneliHble HEpaBEHCTBA C OJITHOH
NEepeMEHHON U UX pelIeHUE.
CucreMsbl JIMHEHHBIX HEPABEHCTB
C OJHOM 1mepeMeHHON U Hux
peuieHue.

KBangpaTHbie HEepaBeHCTBA U UX
peiicHue.

I'padpnueckas HHTEpOpeTanus
HEPaBEHCTB " cHUCcTeM
HEPaBEHCTB c BYMsI
IepEeMEHHBIMH

YuraTh, 32alIMCHIBATH, IOHUMATh, HHTEPNPETUPOBATH
HEPaBEHCTBA; UCIIOJIb30BATh CUMBOJIUKY U TEPMUHOJIOTHIO.
BbInoHATH peoOpa3oBaHrsI HEPABCHCTB, HCMOJIb30BATh
sl mpeoOpa3zoBaHUs CBOMCTBA YHUCIIOBBIX HEPABEHCTB.
Pacno3naBaTh JUHEHHBIE U KBaJIpaTHbIE HEPABEHCTBA.
Pemiarb 1uHENHBIE HEPABEHCTBA, CUCTEMBbI JIMHEHHBIX
HEpPaBEHCTB, CUCTEMbI HEPABEHCTB, BKJIFOYAIOIINX
KBaJIpaTHOE HEPABEHCTBO, U pelIaTh UX; 00CYyKAATH
MOJy4YCHHBIC PEIICHUS.

H306paskaTh pelleHHE HEpPaBEHCTBA U CHUCTEMBI
HEpPaBEHCTB HA YMCIOBOH IIPsIMON, 3amMchbIBaTh
pelIeHne ¢ MOMOIIBIO CHMBOJIOB.

Pemarnb KBaJlpaTHbBIC HEpaBeHCTBA, HUCIIONB3YSI

rpaduueckre IpeaCcTaBICHUS.

OcBanBaTh M NPUMEHSITH HCPABCHCTBA IIPH PCLICHUHU
pasNmMYHBIX  3amad, B TOM  9HCJIE  MPaKTHKO-
OPHEHTHPOBAHHBIX
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®yukuun (16
)

KBagpatnunas ¢Qyskums, e€
rpaduk u cBoiictBa. [lapaboia,
KOOpPJAWHATHI BEPIIUHBI
napaboJibl, OCb CHMMETPUH
napabonpl. CTerieHHbIe
byHKIIMU ¢ HATYpaAIIBHBIMH
rokazarejisiMu 2 U 3,ux
rpadMKH U CBOWCTBA.
I'padpuku  dyskumii: y = KX,
y =k + b, y=x, y=ax?
X
y=ady= '*/;,y=|x|

Pacno3uaBarth BH/IBI U3yYaeMbIX byHKuuii;
WLIIOCTPUPOBATH CXeMaTUYEeCKH, 00BIICHATH
pacCrooKeHHe Ha KOOPIMHATHOM IIIIOCKOCTH rpaduKOB
dyukumii Buga:y = kx, y = kx + b, y ZS y = ax? y =
ax®, N
Y =VX, ¥ = [x| B 3aBHCHMOCTH OT 3HAYCHHI

K03 (HUIMEHTOB; OMUCHIBATH UX CBOMCTBA.
Pacno3HaBaTh KBaIpaTUYHYO QYHKIMIO 110 GOpMYyIIE.
IpuBoaAMTH NPUMEPHI KBAIPATUIHBIX 3aBUCUMOCTEN U3
peanbHON KU3HH, PU3UKU, TEOMETPUU.

BeisiBasaATh U 0000mare 0coOeHHOCTH Trpaduka
KBaJpaTHYHOW QpyHKIMU y = ax? + bx + c.
Crpours ®  u300pakaTh  cXeMaTHYeCKH  TIpaduKH

KBaJApaTUYHBIX QYyHKIHH, 3a1aHHBIX (OpMyJIaMu BUAA Y =
ax?y =ax? + q,y = a(x + p)?,y = ax2 + bx + c.
AHAJIHM3UPOBATH U IPUMEHATH CBOMCTBA U3YyUYEHHBIX
(GyHKIMI 115 UX TIOCTPOCHUSI, B TOM YHCJIE C TOMOIIBIO
HU(GPOBBIX PECYPCOB
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IIpooonsicenue

YucaoBble
10CJIEI0BATEILHOCT
u (15 u)

Ilousatue YHUCJIOBOM

IIOCIACaI0BATCIIBHOCTH.

3agaHue  MOCIENOBAaTEIbHOCTH
peKyppeHTHOH  ¢dopMmysol u
(opmyroit N-ro unena.
Apudmerudeckas u
reomeTpuvecKas IIPOTPECCHUH.
Ddopmyibl n-ro 4jeHa
apudmeTndecKoit u
reoMeTpUUYECKOM porpeccui,
CYMMBI TIEPBBIX N UJICHOB.
WzoOpaxenue YIICHOB
apudmMeTHIeCcKOr u
reoMeTpUUYECKOM nporpeccui
TOYKaMM  Ha  KOOpJAWHATHOM
IUIOCKOCTH.

JInnelHbIN u

3KCHOHEHIIUAJILHBIN POCT.
CII0KHBIE TIPOIIEHTHI

OcBauBath M NMPUMEHATHb HWHJCKCHBIC 0603Ha‘{eHI/IH,
CTPOUTH peveBbl€¢ BbICKa3bIBaHUsI C HCIIOJB30BaHUEM

TEPMUHOJIOTUH, CBS3aHHOM c MOHSATHEM
[TOCJICIOBATCIIBHOCTH.
AHa/IU3UPOBATH dbopmyry n-ro YJeHa

MOCIENOBATEIbHOCTH WJIH PEKyppPEeHTHYI0 GOopMylly M

BBIYMCIATH YICHBI IIOCIEIOBAaTEIBHOCTEH, 3aJlaHHBIX
3TUMHU (HOPMYIaMU.

YcranaBiauBaThb 3aKOHOMEPHOCTh B MTOCTPOCHUH
[OCJIEIOBATEIBHOCTH, eciu BBIIIUCAHBI IepBbIC

HECKOJIBKO €€ YJICHOB.

Pacno3naBaTth apu(pMETHYSCKYI0O M T'€OMETPHYCSCKYIO
MPOTPECCUHU TIPU Pa3HBIX crocobax 3aJaHus.

PemaThb 3a1a4y ¢ UCHOJIb30BaHHEM (OpMYJIT N-TO YJICeHa
apudMeTHIecKol M T'eOMETPUYSCKON  IpOrpeccHi,
CYMMBI TIEPBBIX N YJICHOB.

HN306paskaTh 4jieHbl MOCJIEIOBATEILHOCTH TOYKaMH Ha
KOOPJIMHATHOM MJIOCKOCTH.

PaccmaTpuBath mnpuMepbl MNpPoOLECCOB U SIBJCHUH U3
peanbHON >KU3HH, WIIIOCTPUPYIOININE W3MEHEHHE B

apu(dMeTHIecKol TPOrpeccHu, B TIE€OMETPUUYECKOM
IIPOrPECCHH; n300paxarb COOTBETCTBYIOIIINE
3aBHCHUMOCTH Irpa(uIecKu.

Pemathb 3a/ja4m, CBsI3aHHbBIC c YHUCIIOBBIMHA
[IOCJIEIOBATEIbHOCTSIMH, B TOM 4YHCIE 3aJadd U3
peanbHOW  JKM3HH C  HCIIOJIb30BaHHEM  HU(PPOBBIX
TEXHOJIOTUH (PIEKTPOHHBIX Tabnun, rpadudaeckoro

KJIBKYJISITOpA U T.I1.).
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PemiaTh 3amayd Ha CIIOXKHBIC NPOLICHTHI, B TOM YHCIE
3aMa4d W3 PeaTbHONW MPaKTHKHA (C HMCHOJB30BaHHEM
KaJIbKYJISITOpA).

3HAKOMHUTBCSI ¢ HCTOPHeEil Pa3BUTHS MaTeMaTHKH

IloBTOpEHue,
00001mEeHue,
CHCTEeMATH3AIUSs
3HAHMI!

(18 )

Yucaa u BBIYHCIEHHS (3aINCh,
CpaBHCHUE, aercTBus c
JIeHiCTBUTENbHBIMU 4HCIIaMH,
quciIoBasi MOpsiMasi; IIPOICHTHI,

OTHOIIICHUS, IPOIIOPIINH;
OKpYTJICHHE, npuGIMKeHHE,
OIICHKA; pEIIeHHUE TEKCTOBBIX
3az1a4 apupMeTHISCKUM
crocooom)

OnepupoBaTh NOHATUSIMU. MHOXECTBO, IIOJIMHOXECTBO,
orepanuu Haf MHO>KECTBaMH; HCIO0JIb30BAThH
rpadudecKoe MpeCTaBICHHE MHOYECTB JUISI ONHCaHWUS
peaJIbHBIX IIPOLIECCOB U SBJICHUM, IPU PELICHUU 3a7a4 U3
OpYTUX y4eOHBIX MPEIMETOB.

AKTYya/JIu3UpPOBATh TEPMHHOJIOTHIO U OCHOBHBIE JIeiicTBUS,
CBSI3aHHBbIE € YHMCJIAMM. HATypaJbHOE YHCIO, MPOCTOE U
COCTaBHOE 4YHCJA, JEJIUMOCTh HATypaJIbHBIX  4MCEI,
NPU3HAKU JEIUMOCTH, IEJI0o€ YHCIO, MOIYJb YHCIA,
OOBIKHOBEHHAsI M JECSITUYHAs IpoOM, CTAHIAPTHBIN BHUJ
ypcia, apuMeTHIecKuil KBaapaTHBIH KOPEHb.

BbInoHATHL fAeiicTBUSI, CPaBHHBATH M YNOPSIAOYHBATH
Yycia, NPeACTaBIsATh YHCIIa Ha KOOPAWHATHOW IIPSIMOI,
OKPYTJISITh YHCJIA; BBIMOJHATH HNPUKHIAKY H OLEHKY
pe3yJbTaTa BBIYUCICHH.

Pemath TekcTOBBIE 3ama4M apU(METHYSCKUM CIIOCOOOM.
PemaTh npakTHYecKue 3aJa4H, COJEpKalllie MPOLEHTHI,
JIOJIA, YaCTH, BBIPAXKAIOIIHE 3aBUCHMOCTH: CKOPOCTh —
BpeMsi — pacCTOsIHME, IleHa — KOJIMYEeCTBO —
CTOMMOCTB, 00BEM  PadOTHI — BpeMst —
IIPOU3BOIUTEIBHOCTD TPYIa.

Pa3z6upartnb peasbHBIE >KM3HEHHBIC CHUTYyalNH,
¢opMyIpoBaTh UX Ha SA3bIKE MAaTEMaTHKH, HAXOJAMThb
pelieHue,  NpUMEHss MaTeMaTH4YeCKUH anmnapar,
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MHTEPIPETHPOBATH PE3YJIbTAT

Auredpanyeckue BbIpa:KeHHs] | OnepuMpoBaTL  HNOHATHUAMH.  CTE€NEHb C  LEJIbIM
(mpeobpaszoBanmne nokaszarejieM, apupMETUYECKUN KBaJpPaTHBI KOpPEHb,
anreOpandeckux BBIPAXKEHUH, MHOTOYJICH, ajreopandyeckas ApoOb, TOXKJICCTBO.

ZOTLy CTUMBIC3HACHI) BbINOJIHSITH OCHOBHBIE JIEHCTBHS: BEIIOIHATE PACYETHIIO
dopMystaM,  TpeoOpa3oBBIBATH  IENble,  JIPOOHO-
palMOHAIbHBIE BBIPAYKEHUS W BBIPAKEHUS C KOPHSIMHU,
peanu30BBIBATh pasnoxxeHue MHOTOUJIEHA Ha

MHOJXHUTEIIH, B TOM 4YHCJIE C HCIIOJIb30BaHUEM (GHopMyJT
pa3sHOCTH KBaIpaTOB W KBajapaTra CyMMBI U Pa3HOCTH;
HaXxOJUTh MJOIMYCTUMBIC 3HAYCHUS IICPEMEHHBIX ISt
APOOHO-PAIIMOHATIBHBIX BBIPAXKCHUMN, KOPHEH.

MopaeaupoBaTh C IOMOIIBIO (OPMYIT pealIbHBIE ITPOIECCHI
U SIBJICHUS

1 35eck mpejcTaBiIeHbl BIEMEHTHI COACPKAHUS Kypca, W3ydaBinuecs B 5—8 kiaccax W TpeOyroliue MOBTOPEHHS,
o6o61eHus u cucremaruzanun. OOpalaTbcst KITOMY MaTepHaly MOXHO B BHJI€ aKIIEHTAa HA 3aBEPIIAIOIIEM dTalle
U3ydeHus: Kypca 9 Kilacca WJIM PaclpeleisiTh M0 COOTBETCTBYIOIIMM TEMAaTHYECKHM paszjeiiaM, H3ydaeMbIM B
TeYeHHEe y4eOHOTo roja.
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IIpooonsicenue

DyHKIMH (rmocrpoenue, OnepupoBars  NOHATHUIMU: dynkusa,  rpaduk

CBOWMCTBa M3Y4YECHHBIX (YHKIIHUI; bysKIHN], HYJIH byHKIIHH, IPOMEKY TKH

rpadugeckoe peleHne | 3HaKOIIOCTOSIHCTBA, OPOMEKYTKH BO3pacTaHusl,

YpaBHCHHUIH M HX CHCTEM) yObIBaHUs, HaWOOJbIICEC W HAWUMCHbBIICEC 3HAYCHUS
byHKININ.

AHaJIM3UpOBaTh, CpPaBHUBaTh, 00Cy:KIaTh  CBOIiCTBa
(GyHKIMHI, €TPOUTH UX TPadUKU.

OnepupoBaTthb TOHSITUSIMU npsiMast
MIPOITOPIIMOHAIBHOCTh, OOpaTHasi MPOIOPIMOHATBHOCTD,
JNuHelHas QyHKIUs, KBaapaTnudHas (yHKIMs, mapadora,
runepOona.

Hcnoub30oBaTh rpauMku s OIPEACICHUSI CBOMCTB,
MPOIECCOB M 3aBHCHUMOCTEH, JUIsI penieHus 3aaad H3
OpYrux yd4eOHBIX TIPEAMETOB U pEaTbHOIN IKH3HU;
MOJeJIHUpPOBaTh C IIOMOIIBIO TpaUKOB peadbHbIC
MPOLIECCHI U SIBJICHUS.

BripaxkaTh ¢popMyJIaMHU 3aBUCHMOCTH MEXK/Ty BEIMIMHAMUI

IIpu paszpaboTke padoderd mnOporpaMMbl B TEMAaTUYSCKOM IUIAHUPOBAHWU MJOJDKHBI OBITH yUYTCHBI
BO3MOJXHOCTH UCITOJIB30BaHUS JICKTPOHHBIX (IH(PPOBBIX) 00pa30BaATEIBHBIX PECYPCOB, SIBISTIOIUXCS yIeOHO-
METOJUYCCKUMH MaTepuaiaMu (MyJIbTUMEIUWHBIC IPOTPAaMMbI, 3JCKTPOHHBIC YYCOHUKH W 3aJadHUKH,
SIIEKTPOHHBIC OWONMMOTEKH, BHUPTyaJlbHBIC Ja00paTOPHUH, HWIPOBBIE TIPOTPAMMBI, KOJUICKIIUHA ITH(PPOBBIX
00pa3oBaTEeIbHBIX pPECYypPCOB), HCHOJB3YEMBIMH [UII OOYYEHUs ¢ BOCIHUTAHUS Pa3JIMYHBIX TPy
MoJIb30BaTelel, MPEJICTABJICHHBIMU B DJIEKTPOHHOM (IIM(PPOBOM) BHJEC U PEATUIYIONMUMHU JTUIAKTHYECKUE
Bo3MoxkHOCTH KT, conepkanne KOTOPBIX COOTBETCTBYET 3aKOHOJAATEIILCTBY 00 0Opa3zoBaHUU.



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

LEJIM U3YYEHUA YYEBHOI'O KYPCA

«MaremMaTuKy y’K€ 3aTe€M YYUTh HAJ10, YTO OHA YM B HNOPSIAOK
IPpUBOAUT», — IHCaJl BEJIUKUNH PYCCKUM YyueHbli Muxaun
BacunbeBuu JIomoHOCOB. I B 3TOM COCTOMUT OJiHA U3 ABYX LEJIeH
OOyYEeHHUATEOMETPUN KaK COCTABHOW YAaCTH MaTEeMaTHKU B IIKOJC.
DTON LEeIMCOOTBETCTBYET AoKa3aTejibHasi JIMHUS TIPEnoJiaBaHUs
reomeTpun.Cienays MpeICcTaBICHHON paboyeii mporpaMmMe, HaAYUHAS
C CempMOro KjlacCa Ha YPOKaxX TE€OMETPHUH OOYJaroIIHHCS YUHUTCS
NPOBOJUTH [AOKa3aTEJIbHbIE PACCYXJICHUSI, CTPOUTH JIOTUYECKHE
YMO3aKJIIOYEeHUs, TOKA3bIBATh UCTUHHBIC YTBEPXKIACHHUSI U CTPOUTH
KOHTPHOPUMEPHI K JIOXKHBIM, IIPOBOJUTH PACCYKIEHUSI  «OT
OPOTHUBHOIO», OTJIMYATHCBOWCTBA OT HNPHU3HAKOB, (POPMYJIIUPOBATH
oOpaTHBIC YTBEpPKICHHUS. YUYCHHK, OBJAJCBIINN HCKYCCTBOM
paccyxnaTh, OyJeT NPUMCEHITHErO0 M B OKpyXkaromieit >kxu3Hu. Kak
nucai reometp u negaror Uropsdenoposuu Llapbirun, «JmoabmMu,
NOHUMAIOIIMMH, YTO TaKOe€ J0Ka3aTeldbCTBO, TPYJAHO H Jaxe
HEBO3MOXXHO MaHuOyaupoBatb». W B 2TOM COCTOUT Ba)XHOE
BOCHUTATEJIbHOE 3HAYEHUE U3YUYEHUs] TE€OMETPUHM, NOpUCYIIEE
MMEHHO OTEUECTBEHHOH MareMarudeckoil mikoJie. Bmecrte ¢ tem
aBTOpPBI IPOrpaMMbl MPEJOCTEPETAIOT YUHUTEIS] OT U3JIMIIHETO
popmanm3zma, OCOOEHHO B OTHOIICHWM Hadal ¢ OCHOBaHHU
reometpuu. Ppaniysckuii marematuk JKaH JlpeloHHE MO 3TOMY
MOBOZY BBICKA3aJICs Tak: «UTO KacaeTcsi HACIMKATHOU MpPOOIeMBbI
BBEJEHUSI «aKCHOM», TO MHE Ka)X€TCsl, UTO Ha NEePBBIX IOpax
HY>»KHO BOOOIIIe n30erath MPOU3HOCUTH caMO 3TO ciioBo. C apyroi
’K€ CTOPOHBI, HE CJeJyeT YHNycKaTb HH OJIHOW BO3MOYXHOCTH
JaBaTh INPUMEPbI JIOTUYECKHUX 3aKJIIOYEHHUH, KOTOpbIE Kyda B
OoJpIlicit Mepe, YeM UAes aKCHOM, SBISIIOTCS HCTUHHBIMH U
€JIMHCTBEHHBIMHU
ABUTATEISIMA MaTEMaTUIECKOTO MBIIIJICHUS.

BTopoil uenbio u3ydeHusi reOMETPUHM SIBJISIETCSI UCIIOJIB30BAaHUE
e€ KaKk MHCTPYMEHTa NPU PEIISeHUN KAK MaTeMaTHYeCKHUX, TaK U
OpaKTUUYECKUX 3aJiayd, BCTPEYAIOLUIUXCS B peajlbHOM >XHU3HU.
OKOHYMBIIHUNA KypC TEOMETPUU IINKOJIBHUK HOJKEH OBITh B
COCTOSIHUH OTIPEASIUTh TEOMETPUIECKYIO PUTYpY, OTTUCaTh CIIOBaMH
JaHHBIA YepTEX WIM PHUCYHOK, HAWTU IUIOUIAaJAb 3€MEJIbHOTO
ydJacTKa, pacCYUTaTh HEOOXOJAWMYIO IJIHHY OIITOBOJIOKOHHOTO
Kaberst niau TpebyemMbie pa3Mephl rapaka st aBTOMOOHIISI. DTOMY
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COOTBETCTBYET BTOpasl, BBIUMCIIUTEJIbHAsI JIMHUS B W3yYEHUU
TeoMeTpHH B mIkoie./lanHas mpakTUdeckas JUHHUS SBISICTCA HE
MeHee Ba)XHOM, uyeM nepBas. Emé Ilnaton nmpennuceiBall, 4ToObI
«rpaxaane IIpexpacHoro ropojsa HH B KOEM CJIydae HE OCTaBJISIU
TEOMETPHIO, BeJb HEMAJOBAXXKHO JTaXKe IMT0O0UHOEe e€ IPUMECHECHUE —
B BOCHHOM J€JI€ J1a, BIPOYEM, M BO BCEX HAyKaxX — IS JIYUIIIETO MUX
YCBOEHHUSI: MBI BEJlb 3HaeM, Kakasi 0ECKOHEUHasi pa3HUIIA CYyIECTBYET
MEXIYy YEeJIOBEKOM MNPHYACTHBIM K TC€OMETPHU M HENPHUIACTHBIM.
Jdnas  »2TOoro  yUYHTEN0  PEKOMEHIYyeTCsS  Moa0upaTh  3aJadu
MPaKTUYECKOr0 XapakTepa JUIsl pacCMaTpUBaeMbIX T€M, YUUTh JeTeH
CTPOUTH MaTEMaTHUYECKHUE MOJEJHU peajlbHbIX JKU3HEHHBIX CUTYyallUi,
MIPOBOJUTEH BBIYMCICHHUS W OICHUBATh aJCKBATHOCTH IOJIyYCHHOTO
pe3ynbpTtata. KpaiiHe BakHO NONYEPKUBATH CBS3U TIEOMETPUHU C
JApyrUMHU IpeaMeTaMH, MOTHBUPOBATH HCIIOJB30BaTh OIPEECIICHUS
TEOMETPHUYECCKUX (PUTYP U MOHATHH, IEMOHCTPUPOBATH IIPUMCHCHUE
IMOJIyYCHHBIX YMECHUH B (PU3HKe U TEXHUKE. DTHU CBSI3U HanboJee SIpKo
BUJHBI B TeMaX «BekTopsl», « TpUroHoMeTpuieckrue COOTHOLICHUS»,
«Metona koopanuHat»u «Teopema [Tudaropay.

B 3akmrouenune comiéMcs Ha BEIIMKOTO MaTeMaTHKa W aCTPOHOMA
Horanna Keruiepa, 4To0bI eiié pa3 noa4epKHyTh U METapeIMETHOE,
U BOCIHUTaTeNbHOE 3HaueHHe reoMmerpun: “Geometria una et aeterna
est in mente Dei refulgens: cuius consortium hominibustributum inter
causas est, cur homo sit imago Dei”.

MECTO YUEBHOI'O KYPCA B YUEBHOM IIJIAHE

CornacHo yyeOHOMY miiaHy B 7—9 kiaccax u3ydaeTcs y4eOHBIH
kypc «I'eomeTpusi», KOTOPBIM BKJIOYAET CJEAYIOI[HUE OCHOBHbBIC
paszaensl conepkanus: «I'eomeTrpuueckue GUTryphsl U UX CBOUCTBaY,
«/I3MepeHne reoMeTpuHYecKUX BEJIWYHH», a Takke «JlekapToBbl
KOOPAWHATHI Ha IUIOCKOCTH», «BeKTOpb», «JIBH)XSHUS IIIOCKOCTH»
n «IIpeoOpa3zoBaHHUS TOIOOMS.

VY4eOHbIl IUTaH MNpegycMaTpUBaeT M3YyYCHHE TI'eOMETPHH Ha
0a30BOM ypOBHE, UCXO/s U3 HEe MeHee 68 yueOHBIX 4acoB B y4eOHOM
rojy, BCero 3a Tpu rojaa o0ydenuss — He MeHee 204 yacos.

1 T'eomerpus enuna u BeuHa, oHa Oymcraer B Boxkbem ayxe. Hamra
OPUYIACTHOCTh K HEH CIy>KHUT OJHHM M3 OCHOBAaHUWI, IO KOTOPBIM
YEeJOBEK JOJDKeH ObITh  o6pasom  boxwsum  (http://www.astro-
cabinet.ru/library/ Kepler/Tab_1.htm)
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COIEPXAHUE YYEBHOI'O KYPCA (I10 'OAAM OBbYYEHN)

7 xnacc

HauansHble TOHSTHA reoMeTpun. Touka, npssMasi, OTpE30K, Jyd.
VYron. Bwunsl yrimoB. BepTukaipHble W CMEXXHBIE  YTIJIBL
Buccekrpuca yrna. JlomaHasi, MHOTOyroJibHUK. [lapanieabHOCTh U
NEPNEHANKYJIIPHOCTh MPSAMBIX.

Cummerpuaable  ¢urypsl. OCHOBHBIE  CBOWCTBAa  OCEBOIf
cumMmeTpuu. [IpuMepsl CUMMETPUH B OKPY’KaIOIIEM MHUpE.

OCHOBHBIC TIOCTPOCHHS C MOMOINBIO MUPKYJISI W JIMHEHUKH.

TpeyroasHuk. BricoTa, meamnana, OucceKTpHca, UX CBOMCTBA.
PaBHOOEnpeHHBIN 1 PaBHOCTOPOHHUHN TPEyroiIbHUKUA. HepaBeHCTBO
TpeyrojbHUKA.

CBoiicTBa W TIpU3HAKH pPaBHOOEAPEHHOIO TPEYToOJIbHHUKA.
Ilpu3sHaku paBeHCTBA TPEYTrOJIbHUKOB.

CBoOMCTBa W MPU3HAKU NapauIeJIbHBIX TpsiMbix. CyMMa yrioB
TpeyrojbHUKA. BHEIIHNE yIJbl TPEYTrOJbHUKA.

IIpssMOyroJybHbIN TPEYTOJbHUK. CBoiicTBO MeEIUaHbI
NPsSIMOYIOJIBHOTO TPEYrOJbHUKA, NPOBEAEHHOM K TIHUIIOTCHY3€.
IIpusnaku paBeHCTBa OpAMOYTOJIbHBIX TPEYTOIbHUKOB.
IIpsAsMOyTOJIBHBIN TPEYTOJABHUK C yrijoMm B 30°.

HepaBencrtBa B reoMeTpuH: HEPABEHCTBO TPEYroOJdbHHKA,
HEpaBEHCTBO O UIMHE JIOMaHOM, TeopeMa O OOoJbIIeM yrIje U
OonpHICHCTOPOHE TPEYTrOJabHUKA. [IepIIeHANKYISIp U HAaKJIOHHAs.

I'eomerpuueckoe mecto Touek. buccekrpuca yria u cepeaJuHHbIN
NEPIEHIUKY AP K OTPE3KY KaK N€OMETPHUYECKHE MECTA TOYEK.

OKXpy>XHOCTB U KPYT, XOpAa U JUAMETP, UX CBOMcTBa. BzanMmHoe
pacIoJio)KeHHUE OKPY>KHOCTHU U npsimoil. KacarenbpHas u cexyias K
OoKkpy>XHOCTH. OKpPY>XHOCTh, BIHUCAaHHasi B yroJj. BnucanHas u
OIMMCaHHasl OKPYXKHOCTU TPECYTOJIbHUKA.

8 knacc

YerpipéxyronbHuku. IlapaminenorpamMMm, ero TmIpU3HAKH U
cBoiicTBa. YacTHbIE cilydaw MapajijieJJorpaMMoB (TIPSIMOYTOJIBHUK,
pomO, KBajapar), uxX MPU3HAKH U CBOWcTBa. Tpanenusi, paBHOOOKas
Tpamnenwus, e€ cBoiicTBa U npusHaku. I[IpsimoyroapHast Tparenus.

Meton ynBoenust menuanbl. llenTtpanbHas cumMmerpusi. Teopema

dareca u TeopemMa O MPOIOPIUOHAIBHBIX OTpE3Kax.

CpeaHue JMHUM TpEYroJibHMKAa U Tpameumu. lLlenTtp macc
TpeyroJIbHUKA.

I[TonoOue TpeyronbHUKOB, KodhduuHeHT mnomodbus. IlpuzHaku
nmogo0ust TpeyroiabHUKoB. [IpuMmeHeHHWe MNOAO00UsT TNPU pELIeHUU
MPaKTUYESCKUX 3aj1ad.
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CpoiicTBa 1UTomagei reomMerpudeckux puryp. DopMyssl st
IUIOIIaaN TPEYTOJIbHUKA, ITapajuieJorpaMmma, poMOa U TpaleluH.
OrHouleHHue TUIoImaAei NogoOHBIX GUryp.

Breraucnenne nnomazneit TpeyroabHUKOB M MHOTOYTOJIBHUKOB Ha
KJIeT4aToOU Oymare.

Teopema IIugaropa. Ilpumenenme teopemsbl Iludaropa mnpu
pelIeHNN NMPAaKTUYECKUX 3ajad.

CuHyc, KOCHHYC, TaHI€HC OCTpPOro yrja HpsIMOYTOJBHOTO
TpeyroapbHuKa. (OCHOBHOE  TPHUTOHOMETPHUUECKOE  TOXKIECTBO.
Tpuronomerpuueckue pyHknuu yrios B 30°, 45° u 60°.

Brnncannble U IEeHTpaldbHBIE YIJIBI, YTOJ MEXAy KacaTeJIbHOU U
XOopaoH. YTIiel MeXIy XOpJaMH U ceKylluMu. BrnucaHHble U
ONHMCaHHBIC YEeTBIPEXYTOJIBHUKH. B3anMHOE pacIiosioKeHne ABYyX
okpyxHOocTel. Kacanme okpyxHocteil. O01me KacaTeabHbIC K IBYM
OKPY>XHOCTSIM.

9 xiacc

Cunyc, kxocuHyc, TaHreHc yriaoB or O pgo 180°. OcHoBHOe
TPUTOHOMETPHUUECKOE TOXAeCcTBO. DOpMyIbl MpHUBEACHUS.

Pemenne TtpeyronpHukoB. Teopema KOCHHYCOB H Teopema
CHUHYCcOB. PemreHne TmpakTHYECKUX 3aJad C HCIOJIB30BaHHUEM
TEOPEMBIKOCHHYCOB M TEOPEMBI CUHYCOB.

IIpeobpaszoBanue nmonoowus. ITomoGue COOTBETCTBEHHBIX
3JI€MEHTOB.

Teopema 0 TPOHU3BEACHHWH OTPE3KOB XOPA, TEOPEMBI O
MMPOU3BEICHUN  OTPE3KOB  CEKyIIHX, TeopeMa O  KBajparte
KacaTeJIbHOM.

BexTop, anmmHa (MOayJib) BEKTOpPA, COHAINPABJICHHBIE BEKTOPHI,
MIPOTUBOMOJIOKHO  HAIpaBJICHHBIE  BEKTOPHI, KOJUJIMHEAPHOCTH
BEKTOPOB, PaBEHCTBO BEKTOPOB, OIEpallMH HaJ BEKTOPaMH.
Pazno)xeHne BekTOpa IO [ABYM HEKOJUIMHEApHBIM BEKTOPaM.
Koopaunater Bektopa. CrkansipHOE TIPpOU3BEAEHHE BEKTOPOB,
MIPUMEHEHHNE JUIST HaXOXKJAESHUs JINH U YTJIOB.

JlexapToBBI KOOPAWHATHI Ha IIJIOCKOCTH. Y paBHEHUS IIPSIMOU U
OKPY>XHOCTH B KOOpPJHMHATaX, II€peceueHne OKpYXHOCTEH U
npsiMbIX. MeToJI KOOpAWHAT U €ro NpUMEHEHHE.

[IpaBribHBIE MHOTOYTOJIBHUKHU. JlTMHA OKpyXHOCTH. ['pamycHas
W paJuaHHasi Mepa yrjla, BBIYHUCICHHUE JUIMH NyT OKPY>XKHOCTEH.
ITnomanes Kpyra, ceKTopa, CerMeHTa.

JIBMO>KEHUsT IIOCKOCTH W BHYTPEHHHE CHUMMETPHH (QUryp
(pJIeMeHTapHbIE  MPEICTAaBIICHUS). [MapannensHBIE  mEpeHOC.
IToBopor.
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[IAHUPYEMBIE ~ TIPEAMETHBIE ~ PE3VJIbTATBl  OCBOEHMS
TIPUMEPHOM PABOYEM TITPOTPAMMBI KYPCA (IO TOJAM
OBYUEHMSI)

OcBoenune ydyebHOTO Kypca «['eomeTpus» Ha ypOBHE OCHOBHOTO
obmiero  oOpa3oBaHUS  JOJDKHO  OOCCHCYMBATH  JTOCTHIKCHHC
CIEAYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB!

7 xiacc

— Pacrio3naBare  HM3ydeHHBIE  TreoMeTpHYecKue  QUTYpHI,
ONpEeNensiTe  HUX B3aNMMHOE pacnoioXeHue, n3o0paxkaTh
reoMeTpudecKrue (DUTypbl; BBIIOJHSITH YEPTEKHU MO YCIOBHUIO 3aJa4H.
WN3smepsaTe nuHEHHbIE W YIJIOBBIE BEIWYMHBL. PemaTte 3amadu Ha
BBIUMCJICHUE JJIMH OTPE3KOB U BEJIHWYUH YTJIOB.

— Henate TpyOyIO OLEHKY JHWHEWHBIX W YIJIOBBIX BEIHUYHH
NpeIMETOB B peaJlbHOW >KHU3HU, pPa3sMepoOB MPHUPOIHBIX OOBEKTOB.
Paznmuugats pa3mepbl 3TUX OOBEKTOB IO MOPSAAKY BEIHIHHBI.

— CTpOI/ITB HYCPTCIKU K TCOMCTPUICCKUM 3aJadaM.

—  Ilosnbp30BaTbcsi IIpU3HAKAMU  PAaBEHCTBA  TPEYIOJIBbHUKOB,
HUCIIOJIb30BaTh IIPU3HAKU u CBOMCTBA paBHOOEIPEHHBIX
TPEYIrOJbHHUKOB IIPU PECLICHUHU 3a1a4.

— HpOBO)II/ITI) JJOTUYCCKUEC PaACCYXKIACHHUA C HCIIOJIB30BAHUEM
TCOMCTPHUICCKUX TCOPCM.

—  Ilosbp30BaTbcsi INpPHU3HAKaMM PaBEHCTBA  MPSIMOYIOJIbHBIX
TPEYTroJIbHUKOB, CBOMCTBOM MEJIHAHbI, NPOBEAEHHON K THUIIOTEHY3€
IpPsIMOYI'OJIBHOI'O TPEYI'OJIbHUKA, B PEIICHUU I'€OMETPUUECKUX 3a1ady.

—  OmnpenensaTte NapanaedbHOCTh MNPSIMBIX C HOMOIIBIO YTJIOB,
KOTOpbIe 0Opa3zyeT ¢ HUMH cekymas. OmnpenensiTe NnapauieIbHOCTD
OPsSIMBIX C IOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOU NPAMOU
J10 TOYEK APYroi NpsIMOM.

—  Pemare 3ajauu Ha KjIeT4aTOM Oymare.

—  IIpoBOIUTH BBEIYUCIEHUS U HAXOJIUTHh YUCIIOBBIC U OyKBEHHBIC
3HAYEHUsI YIVIOB B TI'E€OMETPUYECKMX 3ajadaxXx C HCIOJIb30BaHUEM
CYMMBI YIJIOB TPEYIOJIbHUKOB W MHOI'OYI'OJIBHUKOB, CBONCTB YIJIOB,
00pa3oBaHHBIX IIPU IIEPECEUYECHUH JBYX IapaJuIeAbHBIX MPSIMBIX
cekylieil. Penrate npakTUYecKUe 3aaud HA HAXOXKJEHUE yIJIOB.

—  Bnaners HmoHsTHEM T€OMETPHUUYECKOTO MeECTa TOYEK. YMEThb
OIpeJIeNsITh OUCCEKTPHUCY yIJla W CEpEeAUHHBINH IEePHEeHIUKYJISp K
OTpPE3KY KaK I'€OMETPUIECKHE MECTa TOUCK.

— DopMyIMPOBATHL ONPEAEIEHUSI OKPYKHOCTU U KPyTra, XOpAbl U
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JvaMeTpa OKPY>KHOCTH, IIOJb30BaThbCs UMX CBOWCTBAaMH. YMETbhb
OPUMEHSATh OTH CBOWCTBA NP pEIICHNUH 3a1ad.

— Bnazerp NOHATHMEM  OINMCAaHHOW  OKOJIO TpEyrojbHHUKa
OKPYKHOCTH, YMETh HaxonuTh €€ neHtp. [loap3oBarbcsa daktamMu o
TOM, YTO OHCCEKTPHCHI yIJIOB TPEYrOJIbHUKA MIEPECEKAIOTCS] B OJHOM
TOYKE, U O TOM, UYTO CEpPEIUHHBbIEC MNEPHEHAUKYJSPBI K CTOpPOHAM
TPEyTOJIbHUKA MIEPECEKAIOTCS B OJTHOU TOUKE.

—  Buaners MMOHSITHUEM KacaTeabHOHU K OKpY’KHOCTH,
IOJIB30BATBCSI TEOPEMOM O NEPHEHIMKYIAPHOCTH KacaTeIbHOU H
pannyca, IpOBEeAEHHOTO K TOYKE KAaCaHUs.

—  Ilonw30BaTbes OpoCTEHIIUMHU reoOMeTpUYECKUMU
HEpPaBEHCTBAMH, IOHUMATh UX MPAKTUIECCKUI CMBICII.

— HpOBO,HI/ITL OCHOBHBIC TCOMCTPHUICCKHUC IIOCTPOCHUA (&
IIOMOLIBIO LIUPKYJIS U JINHEHKU.

8 xiace

— PacmosnaBate OCHOBHBIC BUIbI IIE:TBIpéXyl"OJ’ILHI/IKOB,, nux
3JICMCHTHI, IIOJIB30BAaThHCA nux CBOMCTBaMU npu peuaIcHUun
TC€OMECTPHUYCCKUX 3a1ad.

—  IlpumeHsTh  cBOWCTBA  TOYKH  IIEpPECEUYCHUS]  MEIHaH
TpeyroJjbHHKaA (IIEHTPpa Macc) B PEIICHUHU 3aaad.

— Bmagers mousTHEM cpenHedl JMHHUM  TPEYroJbHHKA W
Tpanenuu, MPUMEHSITh UX CBOWCTBA NPHU PEIICHUN I'€OMETPUUECKHUX
3anau. Ilonb3oBatbcsa  Teopemoin  @Pajmeca U TeopeMou O
MPOTIOPIIMOHAIBHBIX ~ OTPE3Kax, MNPUMEHATh WX JJs pEHIeHUs
MPaKTUYECKUX 3a7ad.

—  IlpuMeHsTH NPHU3HAKU ITOJ00USI TPEYTOJbHUKOB B PEIICHUHU
reoOMEeTPHUYECKHX 3ajad.

—  Ilomm3oBatbesi  Teopemoint  I[lmdaropa  must  pemreHus
TeOMETPHYECKUX W IMPAKTHYECKUX 3a7ad. CTPOUTH MAaTEeMaTHYECKYIO
MOJIeNIb B MPAKTUYECKUX 3aJadax, CaMOCTOSITEIbHO JelaTh Y4epTExX U
HaXOJIUTh COOTBETCTBYIOIINE JUTUHBI.

— Bnaners mOHSATHUSIMU CUHYCA, KOCUHYyCa U TaHI'€HCA OCTPOIO
yria OpsiIMOYyrOJBbHOIO  TpeyrojbHuka. Ilojnp3oBaTbest  3TUMU
HOHATUSMU IJIs1 PELICHUS NPAKTUYECKUX 3a10a4.

—  Bebraucuaarts (pa3nmuuHBIMU cnocobamn) IIomaab
TPEYroJIbHUKA M IUIOIIaAd MHOTOYTOJBHBIX (Uryp (Mmosb3ysich, rie
HEO0OXO0JAMMO, KaJIBKyJIITOpoM). [IpuMeHsSTh NOJIydeHHbIE YMEHHUS B
MPaKTHYECKUX 3aj1adax.
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—  Buagetp NOHSATHAMH BIIMCAHHOTO M IEHTPAJIBHOTO YTIJa,
HCIIOJIB30BAaTh TEOPEMbI O BIIMCAHHBIX YTIJIax, yIJIax MEXIy XOpAaMHu
(cexkymmuMH) M yrjie MEXJAy KacaTeJIbHOW W XOpJAOH HpU pEelIeHHU
Te€OMETPHUIECKUX 3a7ad.

— Brmagere  mOHSATHEM ~— ONHMCAaHHOTO  YETHIPEXYTOJIBHUKA,
MIPUMEHATHh CBOMCTBA OMHUCAHHOTO YETBIPEXYTOJBLHUKA MPU PEIICHUU
3amad.

— I[IpuMeHsTh IOJlydeHHBIE 3HAHUS Ha IPaKTHKE — CTPOUTH
MaTeMaTH4YeCKHe MOJCIH JUIS 3ajad peajlbHON YXM3HU M HPOBOIHTH
COOTBETCTBYIOIIME BBIYUCICHHUS C TPUMEHEHHEM I[0J00Us U
TPUTOHOMETPHUHU (TIOJIB3YSICH, TAe HEOOXOANMO, KaJIBKYJISITOPOM).

9 xiace

— 3Harp TPUTOHOMETpHUUECKHE (YHKIUM OCTPBIX YIJIOB,
HaXOJAUTh C HMX IOMOIIBIO PA3IUYHBIE DJIEMEHTHI IPSIMOYTOJIBHOIO
TpeyrojbHUKa  («peIIeHue  TMPSIMOYTOJIBHBIX  TPEYTOJIBHUKOBY).
Haxoaute (Cc TIOMOMmIBIO KaJIBKYJISITOpAa) JUIMHBI W YTJIBL  AJA
HETaOJIMYHBIX 3HAYCHUMN.

— ITonp30BaThCs q)OpMyJ'IaMI/I OpUBCACHUA nu OCHOBHBIM
TPUTOHOMCTPHUYCCKUM TOXIACCTBOM [JII HAXOXKIACHUA COOTHOIIICHUI
MCXKIAY TPUTOHOMECTPUUYCCKHUMHU BCIIMYUHaAMU.

—  Hcnons3oBaTh TeOpeMbl CHHYCOB M KOCHHYCOB  OJIs
HaXOoXXJCHUS pas3JIMYHBIX 2JJEMEHTOB TpPEYTroJbHUKA («pelieHue
TPEYTOJIBHUKOB»), MPUMEHSATh HX MPHU PEHICHUH TEOMETPHUYECKHUX
3a1ad4.

—  Buanets MOHATUSIMU npeodpa3zoBaHUs mogoous,
COOTBETCTBEHHBIX JJIEMEHTOB T0N00HBIX ¢uryp. Ilosbp3oBarbes
CBOMCTBaMHM 1OJM00US TNPOW3BOJIBHBIX (QUIYp, YMETh BBIYHCISATH
JUIMHBI 1 HaXOJIUTh YTJIbl y NMOJA00HBIX ¢uryp. [IpumeHsTs cBoiicTBa
mogoOusT B MPaKTHYECKUX 3ajadax. YMETbh NPHUBOJUTH IPUMEPHI
MOJOOHBIX GUTYDP B OKPY’KaIOIIEM MUpE.

— ITonp30BaThCs TeOpeMaMu O MPOU3BCIACHUU OTPE3KOB XOpPId, O
IPOU3BCACHHUNU OTPE3KOB CCKYIIHNX, O KBaaApaTe KacaTeJIbHOM.

— ITonb3oBaThCsl BEKTOpaMu, IMOHUMATh UX I€OMETPUUYECKUU U
(pusmyeckuit CMBICI, TIPUMEHSITh WX B PCHICHUU T'€OMETPUYCCKUX H
puznueckux 3anad. [IpuMeHsITh CKaJSIpHOE TIPOU3BEICHUE BEKTOPOB
JJIs1 HAXOXXJAE€HUS JIJIMH U YTJIOB.

—_— ITome30BaThCs METOJOM KOOPAHNHAT HA IIJIOCKOCTHU, IPUMECHATH
€ro B pCICHUU I'COMETPHUICCKUX U MIPAKTUYCCKUX 3ada4v.

— BHa}leTB TIOHATUAMHU NMPaBUIBHOI'O MHOTOYTOJIbHHUKA, JTJIUHBI
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OKPY)KHOCTH, JUJIMHBI YW OKPY)XHOCTH W paJMaHHOM Mepbl yria,
YMETh BBIUYHMCISITH IUIOMANb Kpyra u ero dactei. IIpumeHsTs
MOJIy4E€HHBbIE YMEHHUS B MIPAKTUYECKUX 3a7adax.

—  HaxoauTtes ocu (MiH OEHTPHI) CAMMETPUHN QUTYD, TPUMEHATH
JIBVDKCHHS INIOCKOCTH B IPOCTEHIINX CydasX.

— [IpuMeHsI T OTyYeHHBIC 3HAaHHS Ha MPAKTUKE — CTPOUTH
MaTeMaTH4YeCKUe MOJCIH JJIs 3a/1a9 PealbHOM >KU3HHU U IPOBOJIHUTH
COOTBETCTBYIOIINE BBIYHCIICHUS C IPUMEHEHHEM MOJ00US U
TPUTOHOMETPUUYECKNX PYHKIHH (ITOJIB3YSICh, TA€ HEOOX0ANMO,
KaabKyJISITOPOM).
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TEMATUYECKOE IIJTAHUPOBAHHME YYEBHOI'O
KYPCA(ITO I'OJAM OBYYEHMA)

7 knacc (He mMeHee 68 u)

Ha3zBaunmue pa3nena
(TeMbI) Kypca
(4yHnca0 YyacoB

OcHoBHOE coeprkaHue

OcHOBHBIE BHABI IeATECJIbHOCTH
00y4arouxcs

IIpocreiimue
reoMerpuyeckue (GUIypbl
H UX CBOlicTBa.
HN3mepenue
reoMeTpHYecKHX BeJUYHH

(14 y)

IIpocreilimue reoMmeTpudecKknue OOBEKTHI:

TOYKHU, MNPAMBIC, JIYYU U YIJIbI,
MHOTI'OYT'OJIbBHHUK, JIOMaHasl.

CMerXHBIC U BepTHKAJIBHBIE yIiIbl. PaboTa ¢
npocrermumu yeprexxamu. Msmepenue
JIMHEUHBIX U YTJIOBBIX BEJIMYWH, BBIUYHCIICHUE

OTPE3KOB U YTJIOB.

ITepumeTp u mIomans GUryp, CO-TaBISHHBIX

U3 IPSAMOYTOJIBHUKOB

@DopMyIHPOBATH OCHOBHEIS
TIOHSITUSI U OIIPEICIICHUSI.
Pacno3naBath U3yueHHbIE
reoMeTpUYEeCKHue (PUTypHl,
onpeaeasiTb UX B3aNMHOE
pacnoJioXKeHue,

BBINMOJIHATH YePTEK MO YCIOBHUIO
3a7a4u.

IIpoBoauTh npocTeiimmue
IIOCTPOEHUSI C IOMOIIBIO
LUPKYJIS U JIMHEWKHU.

HN3mepsTh nuHElHbIE U YTIIOBBIC
BEJIMYUHBI T€OMETPHUIECKUX U
MIPaKTUIECKUX OOBEKTOB.
OmnpenensiTb «Ha TIa3» pa3Mephl
peanbHBIX OOBEKTOB, NPOBOANTH
rpyOyIO OIIEHKY HX Pa3MEepOB.
PemaTh 3amaun Ha BBIYHCICHHE
JUTUH OTPE3KOB U

BEJIWYHUH yTJIOB.

PemaThb 3amaun Ha B3aUMHOE
PAacIIOIOKEHHE TEOMETPHUUIECKUX
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¢buryp.

IIpoBoauTh KiIacCHU(HUKALIMIO YIJIOB,
BBIYUCJIATH JUHEWHBIE U YTJIOBBIC
BCIIMYHHBI, IPOBOAUTH
HeOOXOIUMBbIE JOKa3aTelbHbIE
pacCyKICHUsI.

3HAKOMUTBCH ¢ UCTOpHeEN
Pa3BUTHSI T€OMETPUN

TpeyrojabHuku (22 )

IMonsitTie O paBHBIX TPEYrOJIbBHHKAX U
IIEpBUYHBIC  TIPEJICTABICHUSI O  PaBHBIX
(KOHTPY?HTHBIX) (urypax. Tpu npuszHaka
paBeHCTBa TPEYTOJIHHUKOB.

ITpu3sHaku  paBEHCTBA  IPSIMOYTI'OJIBHBIX

TPEyTrOJIbHUKOB. CBoIicTBO MeIHaHbI
MPSIMOYTOJIFHOTO TPEyTroJbHHUKA.

PaBHOGepeHHbIC u pPaBHOCTOPOHHUE
TpeyroabHUKH.  Ilpu3Hakm W CBOMCTBa

PaBHOOEIPEHHOTO TPEYTOJIbHUKA.

IIpotuB Gosblieil CTOPOHBI TPEYTrOJbHUKA
JIeXUT Oonpmuil yroi. Ilpocreiimue
HepaBeHCTBa B reoMeTpun. HepaBeHcTBO
TpeyrojbHuKa. HepaBeHCTBO JIOMaHOM.
[IpssMOyronbHBIN TpEeyTrojabHUK cyriaoMm B 30°.

[lepBble MOHATHS O JOKAa3aTEIbCTBAX B
reoMeTpuu

Pacnmo3HaBaTh, Tapbel  paBHBIX
TPEYroJbHUKOB  Ha  T'OTOBBIX
yepTexax (c yKa3zaHHuEeM
MIPU3HAKOB).

BpiBOoaMTH ciencTBusi (paBEeHCTB
COOTBETCTBYIOIIHNX 3JIEMEHTOB) U3
PaBEHCTB TPEYTOJILHUKOB.
DopMyIMpPOBATL  OIPEICIICHUA:
OCTPOYTOJBHOTO, TYIOYTOJIBHOTO,

OpsIMOYTOIBHOTO,
paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO
TPEyTrOJIbHUKOB; OHMCCEeKTPUCHI,
BBICOTHI, MEITHAHBI TPEYTOJIbHUKA;
CEpPEIMHHOTO NepHeHIuKyIsIpa
OTpE3Ka; nepuMeTpa
TpeyTroabHUKA.

@opmyaupoBaTh  CBOWCTBA U
TIPU3HAKU paBHOOEAPEHHOTO
TpEyTroJbHUKA.

CTpOI/ITB YEPTECXKU, pelIaThb 3a/la41u
C NMOMOIIBIO HAXOXXACHUSA PaBHbIX
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TPEyTrOIbHUKOB.

IIpuMeHsaATH NPU3HAKA PABEHCTBA
MPSIMOYTOJIBHBIX TPEYTOJILHUKOB
B 3aJa4ax.

HUcnoan3oBaTts nupoBkIe
pecypchl  AJA HCCAeJ0BaHMs
CBOMCTB M3ydaeMbIX QUTYp.

3HAKOMUTBCS ¢ HCTOpPHell pa3BUTHA
reOMETpUHU
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IIpooonsicenue

Ha3Banmue
pasaena (TeMbl)
Kypca (4HcJI0 4acoB)

OcHOBHOe coJep:KaHUe

OcHOBHBIE BH/bI 1eITEJbHOCTH
o0yyaromuxcst

IMapauienabHbie
npsiMble, CyMMa YIJI0B
TpeyrojbHuka (14 )

ITapannenbHbIC IpsiMbIE, ux
CBOIiCTBa, ITsaTeiii IIOCTYyJIaT
EBxnupa. Hakpect Jexaiiue,
COOTBETCTBEHHBIC u
OJTHOCTOPOHHHE YTJIBI

(oOpa3oBaHHBICE NpPU NOEPECEUCHUU
MMapajuIeJIbHBIX NPSIMBIX CEKYIISH).
IIpu3Hak mapa/uIeIbHOCTH MPSMBIX
4epe3 pPaBEHCTBO pAaCCTOSHUM OT
TOUEK OJIHOW MNpsMOM 40 BTOpPOH

OpsSIMOM.
CymMMma yrjoB TpeyrojbHHKa U
MHOTOYTOJIBHHUKA.

BHeminue yrisl TpeyrojbHHUKaA

(I)OpMyJ'IHpOBaT]) MOHsATHE ITapaJlJICIIbHBIX MPAMBIX,
HAXOAUThb IMPAKTHYCCKUEC IIPUMEPHI.

HN3yuaTrs cBoiicTBa yTJIOB, OOpa30OBaHHBIX IIPU
[EepEeCceYeHUN IapajUIeIbHbIX MPAMBIX CEKyIeH.
IIpoBoauTh N0Ka3aTEJbCTBA NAPAIUICIBHOCTU ABYX
OPsIMBIX C THOMOIIBIO YIJIOB, OOpa30BaHHBIX IIPU
[EepeCceYeHUN HITUX MNPSMBIX TpeTbed MNpsiMO.
Bprunciasitb CyMMy yIJIOB TpEyrojibHHUKA U
MHOTOYTOJIbHUKA.

HaxoauTp yncinoBbie 1 OyKBEeHHBIC 3HAYCHUSYTIIOB
B TEOMETPHYECKHX 3aJadax C MCIHOIb30BAaHHUEM
TEOpeM O CyMMe YIJIOB TpEyrojJbHHKa U
MHOT'OYT'OJIbHUKA.

3HAKOMUTBLCS ¢ MCTOPHell pa3sBUTHS F€OMETPUU
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OKpy:KHOCTH OKpY>KHOCTb, XOpJAbl U JIHUaMETPHI, DopMyJIMPOBATH ONpeIeeHUusI: OKPYKHOCTH, XOPbL,
H KpYT. ux csoiictBa. KacarenpHas K JMaMeTpa U KacaTeJIbHOU K OKpyskHOCTU. M3yyaTh X
I'eomeTpuueckue OKPY’KHOCTH. OKpy»HOCTB, CBONCTBA, MIPU3HAKH, CTPOHTH YEPTEKH.
NOCTPOEHUsA BITMCaHHAasl B yTOJl. ITousitie o ’'MT, HUccnenoBatb, B TOM YHCIC HCIOJIL3YS lll/l(l)pOBble
(14 ll) IIPUMEHEHHUEB 3aa4ax. BI/ICCGKTpI/ICa pecypcehl. Opr)KHOCTL,v BIIMCAHHYKO B YIOJI; LOCHTP
u Cepe,HI/IHHLIﬁ IIEPHECHIUKY ISP Kak OKpPY>KHOCTH, BIIMCAHHOU B YI'OJI; PaAB€HCTBO OTPE3KOB
T€OMETPUYECKHE MECTA TOYECK. KacaTCJIbHBIX.
OKpY>KHOCTb, OIIMCAHHAsl OKOJIO HUcnoas3zoBats Metoa [ MT mis nokazareinbcTBa
TPEYTrOJIbHUKA. BrnucanHas B TEOPEM O NEPECCHCHUU 6I/ICCGKTpI/IC yTrJjioB
TPEyTONBHHUK OKPYKHOCTb. TPEYroJbHUKA U CEPEeAUHHBIX MEPIIEHAUKYJIISIPOB K
IIpocreiimue 3a1aun Ha TOCTPOCHHUE CTOPOHAM TPCyTOJIbHHKA ¢ momombpio 'MT.
OBJ1aieBaTh NMOHATUSIMHU BIUCAHHOW U OIMMMCAHHOM
OKPY>KHOCTEH TPEyTroJIbHUKA, HAXOAUTh [ICHTPHI
3TUX OKPYKHOCTEM.
Pemiath, OCHOBHBIC 3a/1a4yd HA IOCTPOEHHUE. YyrIia,
PaBHOTO TaHHOMY; CEPEIMHHOTO IMEPHCHIANKYISIpa
JAHHOTO OTpe3Ka; IPSIMOM, IPOXOJsIIei uepe3
JAHHYIO TOYKY M NEPHEeHIUKYISPHON JTaHHON
PSIMOTA; OMCCEeKTPUCHI JTAHHOTO yriia;
TPEYTOJbHUKOBIIO PA3JIUMUYHBIM AJI€MEHTaM.
3HAKOMHUTBHCSI ¢ UCTOPUEI Pa3BUTHS T'€OMETPUU
IToBTOpEHHE, TToBTOpEHUE u 00001eHne Pemarsb 3aJa4m Ha TOBTOpPEHHE,

00001IeHHEe 3HAHMIT
(4 9)

OCHOBHBIX IIOHSITUH W METOIOB
Kypca 7 Kilacca

WUIIOCTPUPYIOIIME CBSI3M MEXIY PpPa3IndHbIMU
qacTsIMU Kypca
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8 kmacc (ne menee 68 )

Ha3Banmue
pasaena (Temsbl)
Kypca (4HcjI0 4acoB)

OcHOBHOe cojep:KaHHe

OcHOBHbIE BH/IbI 1€ TeJIbHOCTH
o0yvaromuxest

Yeroipéxyronbuuku (12

)

ITapamrenorpamm, ero MpU3HAKHA U
cBoOlicTBa. YHacTHble cily4yau
rnapasieJIorpaMMOB
(IpsIMOYTOJIBHUK, pOMO, KBaIpar),
ux IpPHU3HAKHA u CBoO¥iCcTBa.
Tpanenus. PaBHOOOKAs "
IPSIMOYTOJIbHAsI TPaIICIIUH.

VY nBoenne Menuansl. LleHTpansHas
CUMMETPHS

H3o00paxaTh " HAXOAMTh Ha qepTrexKax
4eTBIPEXYTOIBLHUKHU PA3HBIX BUJAOB M UX 3JIEMEHTHI.
®opMyJIHpPOBaTh ONpeAeeHusi: IapajuleJorpaMmma,
OpsIMOYTOJIbHUKA, poMOa, KBajapara, TparleluH,
PaBHOOOKOU Tpamenuu, MpsIMOYTOJIBHOU Tpamenuu.
Jloka3pIlBaTh M HCHOJIB30BATH NPH PpeLIeHUH 3a1a4
NpU3HAKU u CBOMCTBA: napa’sesorpaMmma,
OpsIMOYTOIBHUKA, poMOa, KBaapara, TpareluH,
paBHOOOKOH Tparnenuu, MPSIMOYTOJIbHOW TpareyH.

IlpumensTH MeTOo/x YABOCHUS MeJIMaHbl
TpEeyTOJIbHHUKA.
Hcenonn3oBarh nudpoBbIe pecypcsl 1S

HCCJICJIOBAHUSI CBOMCTB M3y4aeMbIX (puUryp.
3HAKOMUTBCS ¢ HCTOpPHeill pa3sBUTHS F€OMETPUU
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Teopema ®aJjieca u
Teopema o
MPONOPIHOHAIBLHBI
X 0Tpe3Kax, moao0-
HbIe TPEYroJbHUKH
(15 u)

Teopema daneca u Teopema o
MPOTOPLIMOHATBHBIX OTPE3KaX.
CpenHsisi JHMHUSL TPEYTOJIBHUKA.
Tpanenus, e€ cpeaHsist JINHUS.

IIponopunoHaneHbie OTpPE3KH,
NOCTPOEHUE 4eTBEPTOTO
IPONOPLUOHAILHOIO OTPE3Ka.
CaoiicTBa HeHTpa macc B
TpEyroJbHUKE.

ITonoGuble  TpeyronbHukU. Tpu

MpU3HaKa MOJo0us TPEyroJIbHUKOB.
IIpakTHueckoe npumMeHeHue

IIpoBoauThs NMOCTPOECHHS C MOMOIIBIO LUPKYJd U
JMHENKHU C HCHoJib30BaHUE TeopeMbl Pasneca u
TEOPEMBI O IPOTMOPLIMOHATBHBIX OTPE3KaxX, CTPOUTH
4eTBEPTHIM NPONOPLUUOHAIBHBINA OTPE30K.
IIpoBoauTh a0KA3aTEJNBCTBO TOIO, YTO MEIHAaHBI
TpPEyroJbHUKA IIepeceKkaloTcsi B OJHOW TOYKe, U
HAXOAUThb CBsI3b C ILIEHTPOM Macc, HaXOAHTh
OTHOIIICHUE, B KOTOPOM MEIUAHbl ACIATCS TOUYKOU
HUX TIEPECEUCHUSI.

HaxoauTths 110/100HBIE TPEYyT'OJIBHHUKH Ha TOTOBBIX
yeprexax €  yKa3aHHEM  COOTBETCTBYIOIIUX
NPU3HAKOB MOT00US.

Pemate 3amaum Ha NONOOHBIE TPEYTOJIBHUKH C

TIOMOIIIBIO CaMOCTOSITCIIBHOTO MOCTPOCHHUS
qepTexei u HaXO0KICHUS MOI0O0HBIX
TPEYTrOJbHUKOB.

IIpoBoauTL A0KAa3aTeJBLCTBA C HCIIOJIB30BAaHUEM
MPU3HAKOB MMOI00MS.
Joxka3piBaTh TpU
TPEyTrOoJbHUKOB.
IIpuUMeHATh TOJYyYCHHbIC 3HAHHS IPU PCELICHHU
FeOMETPUYECKUX M NPaKTUYECKUX 3ajad.
3HAKOMHUTBCS C MCTOPHEii Pa3BUTHS I€OMETPUHU

MpU3HaKa nogo0us
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Ilnomanp.
Haxo:xaenue

oA et
TPEyroJibHUKOB

H MHOTOYT0JIbHBIX
¢uryp. Ilinomann
nono0HbIxX Quryp (14
1)

IloassiTue 06  oOmeil  Teopuum
TUTIOILIA/TH.
Dopmynsl ISt TUTONIAIHN

TpEyTroJbHHKa, HapauieiorpaMMa.
OTHOIIICHUE IIoIa e
TPEYTOJIbHUKOB [¢ 001 MM
OCHOBaHHEM WJIN OOIIICii BHICOTOM.

Beruncnenne mnuomanei CIOMXKHBIX
(uryp dgepes3 pazOueHHe Ha 4acTU U
JIOCTPOEHHE.

ITnomanu ¢uryp Ha KieTdaToi

Oymare.

ITmomanmu noJ00HBIX duryp.
Brprunciaenue 1wromanei. 3amadu C
MPaKTUICCKUM COJICPIKAHUEM.

Perrenue 3a1a4 ¢ mOMOIIBIO METOIA
BCIIOMOraTeJIbHON IJIoNagu

OBJlaieBaTh NEPBHYHBLIMH MPeJCTABJIEHUSIMH 00
obmeit Teopuu 1romanu (Mepsl), (pOpMyJINPOBATH
CBOHCTBA IJIOIIA/IH, BBISICHATH UX HATJISIAHBINA CMBICII.
BeiBoauTh GopMyIbl IUIONIANM HapajjiesIorpaMMa,
TPEyroJbHHUKA, TPANCNH U3 (GOPMYIIbI TLUIOIIA I
OpsIMOYTOJIBHUKA (KBaJpaTa).

BoiBOAMTH hopmysr IO A TH BBIITYKJIOTO
YeThIPEXYTOJIFPHUKA 4Yepe3 JIMaroHalld ¢ yroll
Mexay ©Humu. HaxoauThs 1wiomanu  GUryp,
H300pa>KEHHBIX Ha KJIETYATOM Oywmare,
HMCII0JIB30BATh Pa30MCHUE HA YACTH U JOCTPOCHHE.
Pa36upartnb npuMepbI HCITOJIb30BaHUS
BCIIOMOTATEIbHOM IO AN ISt peuieHust
TCOMETPUYCCKHX 3a/ad.

Haxoaurs nuomanu mogqoOHbBIX GUTyp.
BbIYMCIISITH TUIOMIAAN PA3THIHBIX MHOTOYTOJIBHBIX
¢uryp.

PemaTh 3aga4yM Ha IUIOMIAAh C MPAKTHUIECKUM
COJICpKAHUEM

Teopema Iudaropan
Havajia
TPUTOHOMETPHH

(10 )

Teopema ITudaropa, eé
JI0OKa3aTeIbCTBO M INPHUMEHEHUE.
Oo6patnas Teopema ITudaropa.

OmnpeneneHne TPUTOHOMETPUYSCKUX
byHKIIHI OCTpOro yria,
TPUTOHOMETPHYECKHUE

COOTHOWICHUsSI B TMPSMOYTOJIBHOM
TpEeyroJbHUKE. OcHoBHOE
TPUTOHOMETPHUYECKOE  TOXKJECTBO.
COOTHOUIIEHUsI MEXAY CTOPOHaMHU B

Joxka3piBaTh Teopemy I[ludaropa, mcnmoan3oBaTh
e€ B IPAKTHIECKUX BBIUHUCICHUSX.
DopMyIMPOBATH OIPEIACIICHUS
TPUTOHOMETPHUUIECKNX (PyHKIHIT OCTpOro yria,
NPOBEPATh UX KOPPEKTHOCTb.

BBIBOAMTBE TPUTIOHOMETPUUYECKUE COOTHOLICHUS B
MPSIMOYTOJTBHOM TPEyTOJIbHUKE.

HcciienoBaTh COOTHOILICHUS MEXIY CTOPOHAMHU B
MIPSIMOYTOJIBHBIX TPEYTOJIBHHUKAX C yriaamMu B 45° n
45°; 30° u 60°.
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NPSIMOYTOJIBHBIX TPEYyTOJIBHUKAX C
yriamu B 45° u 45°; 30° u 60°

Hcnoab3oBaTh GOpMyITEI IPUBEACHUS 1 OCHOBHOE
TPUTOHOMETPUYECKOE TOXKJIECTBO JJIsI HAXOXKICHUS
COOTHOILIEHUH MEX Iy TPUTOHOMETPHUIECKUMU
(QYHKUIMAMH Pa3IMYHBIX OCTPBIX YIJIOB.
IIpuMeHATH TOy4YeHHbIE 3HAHUS U yMEHUS NpPHU
peleHny MpaKTUYEeCKHUX 3aad.

3HAKOMUTBCS € MCTOPHeEli Pa3BUTHSA I'€OMETPUU

Yriibl B OKPYKHOCTH.
Bnucannbie

M ONHMCAHHbIE
YeThIPEeXyroJibHUKH.
Kacareabnbie

K OKPY>KHOCTH.
Kacanue oxpy:xHocreii

(13 v)

Brimcannble 1 IeHTpalbHBIE YTIIHL,
YroJ MEeXJy KacaTeJIbHOU U XOpaoi.
VYriael MeXIay XopaaMu U
CEeKYyIIMMHU.

BrnincanHuble U onMcaHHBIE YETHIPEX-
YTOJIBHUKHU, UX MNPU3HAKA U
cBolictBa. IIpuMeHnenue sTux
CBOIICTB

[IpU pELICHUU I'eOMETPUUYECKUX 3a-

DopMyJHPOBATH OCHOBHBIC OIPEACIICHUS,
CBsI3aHHBIE C yIJIaMH B Kpyre (BIMCaHHBIN yToJI, IIeH-
TpaJbHBIA yTOJ).

HaxoauThs BOMCaHHBIE YTJIBI, OITUPAIONINECS Ha OJTHY
YTy, BBIMHCJISTH YTJIbI C TOMOIILIO TEOPEMBI O
BITMCAaHHBIX yIJIaX, TEOPEMbl O BIIMCAHHOM
4eTpEXYTrOJIbHUKE, TEOPEMBI O IIEHTPAJIBLHOM yTJIe.
HccaenoBaThb, B TOM YHCIE C MOMOIIBIO ITN(POBBIX
pecypcoB, BIIMCAHHBIE U OIMCAaHHBIE YETBHIPEX-

Aad. YTOJIBHUKHU, BBIBOAUTH UX CBOMCTBA U NPU3HAKU.
Bszaumnoe pacnonokeHne — IByX .

Hcnonb3oBaTh 5TU CBOWCTBA U NPU3HAKU IPU
OKPY KHOCTEH. Kacanue PCIICHUH 3a1a4
OKPY>KHOCTEH

IloBTOpEHME,
0000IIeHne
3HAHUI

(4w

IToBTOpEHNE OCHOBHBIX NOHATHH U
METOIOB KypcoOB 7 U 8 KJIacCoB,
o0oOmeHne 3HaHMI

PemaTh 3aja4M Ha TTOBTOPEHUE, WILUTIOCTPHUPYIIIHE
CBSI3U MEX/Iy Pa3JIMYHBIMH YacTsIMH Kypca
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9 knacc (He Menee 68 1)

Ha3zanue
pasneia (TeMbl) OcHoBHOe coep:kaHue
Kypca (4HCJI0 YacoB)

OcHoOBHbBIE BU/IbI
ACATECIbHOCTH oﬁyqammnxm

Tpuronomerpus. OmpeneneHne TPUTOHOMETPHISCKHUX @DopMyJIHPOBATH ONpeaeTeHUsT
Teopembl Kocunycos U | ¢yHkuuit yriaos ot 0° mo 180°. TPUTOHOMETPHIECKUX (PYHKIIUN TYHBIX M MPSMBIX
CHHYCOB. KocuHnyc u cuHyc NpsiMmoro u Tymnoro YIJIOB.
Pemrenne yriia. Teopema KOCHHYCOB. BbIBOAUTHL TECOpEMY KOCUHYCOB U TEOPEMY CHHYCOB
TPEyroJbHUKOB (O606H.[éHHa$[) T€opeMa CHMHYCOB (C (C panuycom OINMUCAHHOM Opr)KHOCTI/I).
(16 w) panu- Pemarb TpeyroabHUKU.
YCOM ONUCAaHHOH OKpyk)HOCTH). Ha- Pemarb npaktuueckue 3ajavyu, CBOJSIIMECS K Ha-
XOXJACHHE NJIMH CTOPOH U BCJIMYHH XO’KJICHUIO PA3JINYHBIX DJIEMEHTOB TPEYTOJIbHUKA

YTJIOB TPEYIrOJIbHUKOB.
dopmyra miomanyu TPEyroIbHUKA
yepe3 JIBE€ CTOPOHBI U Yrojl MEXIy
HuMH. Popmyia MIOIAAU
YeThIPEXYTOJIbHUKA Yepe3 ero
JHaroHaan

U yrojl MeXAy HUMU.
IIpakTnyeckoe npuMeHeHne
JIOKa3aHHBIX TEOpEM

91




IIpeoGpa3oBanue
noxodus. Merpuyeckue
COOTHOWLIEHUS

B OKPYKHOCTH

(10 )

ITonsitTne 0 TpeoOpa3oBaHUH IIOH0-
ousi.

COOTBETCTBEHHBIC DIIEMEHTHI TT0I00HBIX
¢uryp.

TeopeMa 0 TIPOU3BEIICHUU OTPE3KOB
XOpA, TeopeMa O MPOU3BEACHUU
OTPE3KOB CEKYIINX, TeOpeMa O KBaJipaTe
KacaresbHOU. [Ipumenenue B
PEIICHUH TeOMETPUICCKUX 3a1ad

OcBanBaTh NOHATHE IIPEOOPaA30BaHUS ITOTOOUS.
HccaenoBaTh OTHONICHHUE JMHEHHBIX JIEMEHTOB
¢uryp npu npeobpazoBanuu nonodbusi. Haxoaurs
MpUMEpPHI MOAO00OHSI B OKpY>Karomiei
JE€UCTBUTEIBHOCTH.

BbIBOAMTHL METPUUECKUE COOTHOIICHUS] MEXIY OT-
pe3KaMM XOpP/JI, CEeKYIIUX M KacaTelIbHBIX C
HCITOJIb30BAaHUEM BITMICAHHBIX YTJIOB M ITOJTOOHBIX
TPEyrOJIBHUKOB.

PemaTh reomeTpruyueckue 3a4aud U 3a1a9U U3
peanbHOMN >KU3HH C HCIIOJIB30BaAaHUEM IT0T00HBIX
TPEyTrOoJIbHUKOB

Bexropbi(12 u)

OmpeneneHne BEKTOPOB, CIOXKEHUE H

pa3HOCTH  BEKTOPOB, YMHO>XEHHE
BEKTOpa Ha YHCIIO.
dusuyeckuii MU reoMeTpUYECKHUit

CMBICJI BEKTOPOB.
Paznoxenne  BekTOpa MO
HEKOJUJIMHEAPHbIM
Koopaunatel BekTopa.
CkansapHOe MpOU3BEJEHUE BEKTOPOB,
€ro MNpPHUMEHEHHE [UIsl HaxXOXXIACHUs
JUTUH U YTIIOB.

Pemrenne 3a1a4d ¢ moMonIbI0 BEKTOPOB.

JIBYM
BEKTOpaM.

ITprmeHeHNne BEKTOPOB sl PEIICHUS
3a71a9 KHHEMaTUKA U MEXaHUKHU

Hcnonb3oBaTh BEKTOPHl KaK  HalpaBiICHHBIS
OTPE3KH, HnccjaeI0BaTh reoMeTpHICCKHUI
(mepemenieHre) U (GU3UUCCKUN (CUIIa) CMBICITBI
BEKTOpPOB.

3HaTh onpeaeieHHsI CyMMBI M Pa3HOCTH BEKTOPOB,
YMHOXKEHHUsI BEKTOpa Ha YHCIO, HMCCIe0BATh
TCOMETPUYCCKUH W (PU3HUYCSCKUI CMBICIBI 3THX
orepanui.

Pematn TeoMeTpHUYECKHue
HCITOJIb30BAHNEM BEKTOPOB.
PackiaaabIBaTh BEKTOP 110 JIBYM HEKOJUIMHEAPHBIM
BEKTOpaM.

HUcnoan3zoBaTh CKaJISIpHOE MIPOU3BEACHHUE
BEKTOPOB, BBIBOJAUTH €0 OCHOBHEIE CBOMCTBA.
BbIUHCASATH CyMMy, pPa3HOCTh H CKaJSIPHOE
IIPOU3BEJICHHE BEKTOPOB B KOOpJAWHATAX.

3agadyu C

“pﬂMeHﬁTL CKaJIAPHOEC IMPOU3BEACHUEC OJIsA
HaXOXXACHUA MJIMH U YyTJIOB
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JlekapToBbI
KOOP/AMHATHI
miaockoctu (9 )

Ha

I[eKapTOBI)I KOOpAHHAThl TOYEK Ha
IIJIOCKOCTH.

YpaBHeHUE OpsSIMOM. YrioBoi
K03hGULMCHT, TaHT'€HC yraa
HaKJIOHA, napasuleJibHbIC u
HEePIEeHANKYISIPHBIE MPSMBIE.
YpaBHeHUE OKPY>XHOCTH.
HaxoxneHue KoopauHaT TOYCK
nepeceuyeHusi  OKPY>KHOCTHU u
OPsSIMOM.

Meroa KOOpAMHAT HNPU PELICHUU
reoMeTpUYEeCKUX 3anad.
Hcnons3oBanue MeTona KOOPAWHAT
B MPAKTHYECKUX 3aaadax

OcBauBaTh IMOHATHE TIPSIMOYTOJIBHOW CHCTEMBI
KOOpJIMHAT, JEKapTOBBIX KOOPAWHAT TOYKHU.
BbIBOaUTH ypaBHEHHE NOPSIMOM U  OKPY>KHOCTH.
Beureasitb TIOJHBIM  KBagpaT [JIsl HAXOXKIECHUS
HEHTpaHu paauyca OKPY>XHOCTHU IO €€ YpaBHEHHIO.
Pematnb 3aga9mn Ha HaXO0XKJICHUC TOYEK
HepeceyeHUs] NPAMBIX U OKPY>XHOCTEH C MMOMOIIBIO
METOoJa KOOpJAUHAT.

Hcnoap3oBaTh CBOMCTBA YIIIOBOrOo KO3 HIIMCHTA
OpssMON TpH pEIIeHWH 3alad, ULl OIPEACIICHUS
pacnosioKeHus: NpsAMOil.

IlpumensiTe KOOpPJAUHATHI npu peureHun
TEOMETPUYECKUX U TIPAKTHYCCKUX 3ajad, il
MOCTPOCHUSI MAaTEMAaTUUYECKHUX MOJISJICH peaibHbIX
3a51a49 («METOJI KOOPJIUHAT ).

IToab3oBaTbesl JIs1 TIOCTPOEHUSI U HUCCIENOBaHUMN
U pPOBBIMH pecypcaMH.

3HAKOMUTBHCS ¢ HCTOpPHUEN Pa3BUTHS T€OMETPUH
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Ilpooonsicenue

Ha3panmne
pasneia (TeMbl)
Kypca (4HCJI0 4acoB)

OcHoBHOe coeprrkaHue

OcHOBHBIE BHABI IeATECJIbHOCTH
0o0yuarouuxcs

[IpaBuiabHbIE
MHOT'0YT0JIbHUKH.
JJIMHA OKPYKHOCTH U
IUIOMIA/Ib KpYyra.
Bbruucienune miomagei

(CR))

IIpaBuibHbBIC MHOTOYTOJILHUKH,
BBIYHCJICHUE UX AJIEMEeHTOB. Yuncio
T ¥ IWHA OKpYyXHOCTH. /ITmHA AyTH
okpyxHOocTH. PanmuanHass mepa
yria.

[Inomane kpyra u ero 3JIeMEHTOB
(cekTopa U cerMeHTa). Beraucnenue
mwiomanaei Guryp, BKIFOYAOIIAX
3JIEMEHTBI KpyTra

DopMyIMPOBATH ONPEACIICHHE MPABUIBHBIX
MHOTOYTOJIbHUKOB, HAXOAUTh UX 3JIEMEHTHI.
ITo1b30BaTHCS MOHATHEM JJIMHBI OKPY>KHOCTH,
BBEJAEHHBIM C MTOMOIIBIO MPABUIIBHBIX
MHOTOYTOJIHUKOB, ONPeJeJATh YHCIO T, JIUHY JyTH
" paJuaHHYIO Mepy yria.

IIpoBoauThH mepexoa OT paJuaHHON Mephl yria K
rpajyCcHOM U HA0OOPOT.

OnpenensarTs omanas Kpyra.

BeiBoauth ¢opmyJaibl (B rpaxycHON M paauiaHHOMN
Mepe) Ui JUIMH JyT, IUIONIajeil CeKTOPOB U
CETMEHTOB.

Beruncasare momand GUryp, BKIIOYAIOMINX 3JIe-
MEHTBI OKPY>KHOCTH (KpyTa).

Haxoaurh 1mjomaay B 3aa4ax peajlbHOU >KU3HU
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JBHIKEHHs II0CKOCTH
(6 )

TToHsiTHEe O ABM>KEHUH MIIOCKOCTH.
ITapannensHbl nepeHOC, TOBOPOT U
cummeTpusi. Ocu U HEHTPbI
CUMMETPHHU.

IIpocreiimue npumMeHeHUs B
peureHun 3agaq

Pa36uparh npuMepsl, UWITIOCTPUPYIOUIUE MOHSITHUSI
JIBIDKEHUS, IEHTPOB U OCEH CUMMETPUH.
@®opMyIHMpOBATh  OIPEACIICHUS  HNapaJUICIIbHOIO
IepeHoca, I[OBOPOTa M OCEBOM  CHMMETpHH.
BbIBOAUTH UX CBOMCTBA, HAXOJAUTh HEIOJBUKHBIC
TOYKH.

Haxoaurb HEHTPBI U OCU CUMMETPUN NPOCTENIINX
¢uryp.

IIpumensaTs napajaieabHbIN nepeHoc u
CUMMETPHUIO TP PEIICHUN T'€OMETPUYECKHUX 3amad
(pa3dupaTh IpUMeEpBHI).

Hcnonb3oBarh A4 INOCTPOCHUA M HUCCICIOBAHUN
UM POBBIC PECYPChI

IloBTOpEHnue,
00001IEeHHE,
CHCTEeMATU3ALMSA
3HAHMIA?

(7 )

HOBTOpeHI/Ie OCHOBHBIX IIOHSATHH U

METOJIOB KypcoB 7—9  KJaccos,
o0o0mieHe W cUCTeMaTH3alus
3HAHUM. IIpocreiimue
reomerpuideckue GUIypel U HUX
cBolicTBa. HUsmepeHue
TeOMETPUYECKUX BEJIMYHUH.
TpeyroapHuKH.

ITapaninenbHbie u
NEePIeHINKYJISIPHBIC HPsSIMBIE.
OKpYy>XHOCTH " KpyT.
I"'eomeTpuueckue MOCTPOECHMUSI.

VYriel B OKpy>XHOCTH. Brimcanueie
u OTTMCaHHbIC OKPY>XHOCTH

OmnepupoBaTh NOHATUSIMH: GUTypa, TOUKA, IpSIMas],
yroji, MHOTOYTOJIbHHUK, pPaBHOOCAPEHHBIH U
PaBHOCTOPOHHUI TPEYTrOJBHUKH, IPSIMOYTOJbHBINA
TPEYyTrOJAbHHUK, MEIHaHa, OMCCEKTpHca M BBICOTA
TpEyroJIbHUKA, napajuiesiorpaMm, pomMO,
OpPsIMOYTOJIBHUK, KBaJpar, Tpamnenus;
OKPY>KHOCTB, KacaTeJIbHas; PaBEHCTBO U ITogobue
¢uryp, TpeyroJbHHKOB; IIapajuIeJIbHOCTb U
NEePHEHAUKYISIPHOCTE IPSAMBIX, YIOJd MEXIy
OPsIMBIMH, CHMMETPHS OTHOCHTEIBHO TOYKH |
npssMOi; JJIMHA, pacCTOsiHHE, BeJMYHHA YyIJa,
nIomanb, IEpUMeTp.

Hcnoab3oBath (opmyJbl: IepuMerpa W IUIOLIaIU

MHOTOYTI'OJIbHUKOB, JJIAHBI OKPYKHOCTH u
MHOTOYTOJLHUKOB. omaan  Kpyra, o0bEMa  IPAMOYTOJILHOIO
IIpsimast 1 OKPY>XKHOCTb. napajulejIeIuIe1a.

YeTblpéXyronbHUKH. BrincanHele u OnepupoBaTthb NOHATUAMM: NPsAMOYTOJIbHAs
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OIIMCAHHBIC YE€TBhIPEXYTOJIBHUKH. CUCTCMa KOOpAWHAT, BEKTOpP, HCIHOJb30BaATh OTHU
TeopeMa HI/Id)aropa %8 Ha4dalia TOHATHS JIs1 MPEACTABJIICHHUS NaHHBIX W PCHICHUS

TpUTOHOMETpHUHU. PemieHue oOmmx 3a7a4, B TOM YHCJI€ U3 APYTUX yUYeOHBIX IPEAMETOB.
TPEYTOIbHUKOB. Pemars 3agaum  Ha OOBTOPEHUE OCHOBHBIX
TIpaBuiIbHEIE MHOTOYTOJILHUKH. HOHSTUH, UJUTIOCTPALUIO cBsi3el MEXITY
IIpeoOpa3zoBaHUs MIIOCKOCTH. pa3aIUYHBIMH YacTsIMHU Kypca. Bpioupars merTon
Buwxenust. [lonodue. Cummerpus. AJIs1 peUICHUS 3a4a49U.

ITnomans. Beraucnenne miomniaaci. Pemath 3a1aum 13 MOBCECIHEBHOU JKU3HH

ITmomann nomo6HBIX GUTYp.
JlekapTOBBI KOOPpAUHATHI HA
MJTOCKOCTH.

BekTops!l Ha miockoctu

2 3/1ech TIPEJICTABIIEHBI DJIEMEHTHI COJIEPYKaHUsl Kypca, M3lydaBimecs B 5—8 kmaccax u TpeOYIONIME MOBTOPEHUS,
0000meHus U cucremaruszanuu. OOpamaTbcss KITOMY MaTepHaly MOYKHO B BH/EC aKIIEHTa Ha 3aBEPIIAIOIIEM JdTarle
H3ydeHUs1 Kypca 9 kjacca WIHM paclpedeiisiTh IO COOTBETCTBYIOIIMM TEMaTHYECKHM pasJiejlaM, H3ydaeMbIM B
TeyeHue y4deOHOro rona.
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IIpooonocenue

IIpu paspaborke pabGoyeil mIporpaMMbl B TEMaTHYECKOM IUIAHHPOBAHUHM JOJDKHBI OBITH YYTCHBI
BO3MOYHOCTH HCITOJIb30BAHUSI DJIEKTPOHHBIX (LIM(POBBIX) 00pa30BaTEIbHBIX PECYPCOB, SIBISIOIINXCS yuyeOHO-
METOIMYECKUMH MaTepualiaMu (MyJIbTUMEAUMHBIC HOPOTPpaMMBI, JJCKTPOHHBIC Y4YeOHUKH M 3aJadHHKH,
SIIEKTPOHHBIE OMOMMOTEKH, BHUPTyaJlbHBIE 1abOpaTOPHH, HWIPOBBIE TIPOTPAMMBI, KOJUJICKIIMHA ITH(PPOBBIX
00pa3oBaTeIbLHBIX PECYpCOB), MCHOJIB3YyEMbIMU Uil OOYdYEHUs W BOCHHUTAHUS Pa3JIMYHBIX TPy
[I0JIB30BATEJICH, NPEICTABICHHBIMH B 3JICKTPOHHOM (LIM(GPOBOM) BHJE M PEATU3YIOIIHMH JTUIAKTHYSCKHE
Bo3morkHocTH UKT,conepskaHue KOTOPBIX COOTBETCTBYET 3aKOHONATENILCTBY 00 0Opa3soBaHHMU.
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ITPUMEPHASA PABOYASA IPOI'PAMMA

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

HEJW U3YYEHNSA YYEBHOI'O KYPCA

B coBpemeHHOM 1HM(POBOM MHUPE BEPOSITHOCTh W CTAaTUCTHKA
MpUOOpeTaroT BCE OOJBIIYI0 3HAYMMOCTH, KaK C TOYKH 3PCHHUSA
MPAaKTHYECKUX TPHIOKEHHH, Tak M HUX pOJM B 0Opa3zoBaHUM,
HEOOXOIMMOM KakJOMY 4YeJIoBeKy. Bospacrtaer umcio npodeccuii,
MpHU OBJIAJICHUUKOTOPBIMH TpeOyeTcst xopoliasi 6a3oBasi IoAroTOBKa
B 00J1aCTH BEPOSITHOCTH M CTATUCTUKH, TaKasl MOJArOTOBKA Ba)KHA JJIsI
MPOJIOJKCHUST 00pa30BaHUsI W IJIsI YCIICUIHOW MpodeccHuoHaIbHOM
Kapbephl.

Ka)l(]:[]:lﬁ YCJIOBCK IIOCTOAHHO MNMPUHUMACT PCHICHHUSA Ha OCHOBC
UMEIOIIUXCS Y HEro JaHHBIX. A s OOOCHOBAHHOTO HPUHSITHS
peuieHusi B YCIOBHUSIX HEIOCTaTKa WK u30bITKa uWHbOpMaLUU
HEOOXO0IMMO B TOM YHCJIE XOPOIIO0 CPOPMUPOBAHHOE BEPOSITHOCTHOE
U CTATUCTUYCCKOES MBIIILICHUE.

MMeHHO MOATOMY OCTPO BCTaljla HEOOXOIUMOCTh CPOPMUPOBATH Y
oOyyaromuxcs (QYHKIUOHAJIBHYIO TI'PAaMOTHOCTH, BKJIIOYAIONIYHO B
cebss B KadecTBE HEOTHEMJIEMOW  COCTAaBISIONICH  yMeHHE
BOCOPUHHUMATh M KPUTHYECKH aHAIU3UPOBATh HUHGOPMALHIO,
MPEJICTABIICHHYO B pa3jInYHbIX opmMax, MOHUMATh BEPOSITHOCTHBIN
XapakTep MHOTMX pealibHbIX I[IPOIIECCOB M  3aBUCHUMOCTEH,
MPOU3BOJIUTH MPOCTEHIIINE BEPOSITHOCTHBIE PACYEThI. 3HAKOMCTBO C
OCHOBHBIMHU IIPpHUHIUITIaMHU 060pa, aHalin3a v nNpcacTaBJICHUA JaHHBIX
U3 pa3indHbIX cdep KU3HHM OOIIecTBa M TocyjapcrBa npuodiaet
o0Oy4aromuxcsi K OOIIeCTBEeHHBIM HWHTepecaM. 3ydeHue OCHOB
KOMOWHATOPUKHA Pa3BUBACT HAaBBIKM OpraHu3aluu Iiepedbopa u
HOI[C'—IéTa qyucJiia BapuaHTOB, B TOM YHCJIC, B IIPUKJIAJHBIX 3aaadax.
3HAKOMCTBO C OCHOBaMu TeopuH rpadoB co31aéT MaTeMaTUYECKHUN
dyngament s GOpMHUpPOBaHUS  KOMIETEHIMHA B  obiacTtu
nHpopmarukn u 1UGpoBBIX TexHoJorui. I[lomumo »srtoro, npu
W3y4YCHHUU CTATUCTHUKH U BEPOSTHOCTH OOOTAIIAOTCS IIPEICTABICHUS
y4Yamuxcsi O COBPEMEHHOW KapTHHE MHpa UM MeEToJax ero
HUCCIIeIOBaHus, (QOPMHUPYETCS MOHUMAaHHUE POJIM CTATUCTHUKH KakK
WCTOYHUKA COIMAJIBbHO 3HAYMMON HH(GOPMAIMUA U 3aKJIAJIBIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBINILJICHHUSI.

B cooTBeTcTBHM C MaHHBIMHU IEISIMH B CTPYKTYpE HPOTPaMMBI
y4eOHOro Kypca «BeposiTHOCTh M CTaTHCTHKA» OCHOBHOMW NIKOJIBI
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BBIJICJIEHBI CIEAYIOIMHE COAEPKATEIbHO-METONUYECKHUE JIMHUH:
«IIpencraBnenne  JaHHBIX UM ONUCATeNbHAass  CTAaTUCTHUKA»;
«BeposiTHOCTBEY»; «DimeMeHTBl KOMOWHATOpHKN»; «BBenenne B
TeopHuio rpadoBy.

Conepxanne nuHun «llpencraBieHne NaHHBIX W ONHCATEIbHAs
CTATUCTUKA» CIIyKUT OCHOBOM JUIsl OPMHUPOBAHUSI HABBIKOB PabOTHI
¢ wuHbopmanuei: OT 4YTEeHUsT M HHTEepIpeTrauuu HHPpOpManuu,
MIpeACTaBIICHHOM B TabIHIlax, Ha THarpaMmax u rpadukax go coopa,
NpeACTaBJI€HUsT W aHalaW3a  JaHHBIX C  HCHOJIb30BAHUEM
CTAaTUCTUYECKHUX XapaKTEPUCTHK CPEHUX U paccenBaHus. Paboras ¢
JTaHHBIMHU, OOydJaroIIMecs ydaTcsl CUMTHIBATH M HHTEPIPETHPOBATH
JlaHHBIE, BBIIBUTaTh, apTyMEHTUPOBATh U KPUTUKOBATh NIPOCTENIINE
TUIIOTE3bl,  Pa3MBIIUIATE  Haa  (akToOpaMH,  BBI3BIBAIOIINMH
U3MEHYUBOCTb, W OLEHUBATh HX BIMSHHUE HA pacCMaTpUBaeMbIe
BEJIIMYUHBI U MPOLECCHI.

HUuTynuTuBHOE IIpeACTAaBJIEHUE O CIy4YalHOM HW3MEHYMBOCTHU,
HCCIEeNOBaHUE 3aKOHOMEPHOCTEM H  TEHAEHUUW CTaHOBUTCS
MOTHUBHUPYIOIIEH OCHOBOW MJIsI U3Yy4YEHHUs] TEOPHUH BEPOSTHOCTEM.
Bonpmioe 3HaueHHE 37eCh HUMEIOT IMPaKTUYSCKHUE 3aJaHus, B
YaCTHOCTH OIIBITBIC KIIACCHUYCCKUMMN BCPOATHOCTHBIMU MOACIISAMUA.

[loHsiTMe BEpPOSITHOCTH BBOJIMTCS Kak Mepa IIpaBaOIIomo0us
ciiyqaiHoro coOsbitusi. Ilpum  wu3ydeHMM Kypca oOydvaronuecs
3HaAKOMIATCA C HpOCTeﬁHIHMPI METOAAaMHU BBIYUCIICHUA BepOﬂTHOCTCﬁ
B CIy4alHBIX DKCIIEPUMEHTAX C PABHOBO3MOKHBIMH 3J1€MEHTAPHBIMU
nucxoagamMmm, BEPOATHOCTHBIMH 3aKOHaAMH, IMO3BOJIAIOUNIUMHU CTaBUTbHU
pemiate 0OoJjiee CIOXKHBIE 3aJadd. B Kypc BXOAsAT HadalabHBIE
NPEACTAaBICHUsI O CIy4dalHbIX BeJIMYMHAX M WX YHUCIOBBIX
XapaKTEePUCTUKAX.

Taxxxke B paMKax 3TOTO Kypca OCYIIECTBISIETCA 3HAKOMCTBO
O6y'-la}OIIII/IXCSI C MHOXECTBaAaMH MW OCHOBHBIMHU OII€paliusIMH Hal
MHO>XCCTBaMH, paccMaTpuBarOTCA IIPpUMEPDBI IPpUMCHCHUA pIRIS: |
pelIeHus 3a/1a4, a TaK)Ke UCIOJIb30BaHUs B IPYyTrUX MaTEMaTHYE€CKUX
Kypcaxu y4eOHBIX ImpeaMeTax.

MECTO YUEBHOI'O KYPCA B YYUEBHOM IIJIAHE

B 7—9 knaccax uzyuaercs Kypc «BeposSTHOCTh M CTAaTHCTHKa»,
B KOTOPBIH BXOomaAT pas3naensl: «lIpencraBieHme TaHHBIX |
ornucareabHast CTAaTUCTHUKAY; «BeposiTHOCTBY; «DJIeMEHTBI
KOMOMHATOPUKN»; «BBeaeHnne B Teopuio rpadoB».

Ha mn3yuenme maHHOTO Kypca OTBOAUT 1 ydeOHBIN 4ac B HEIEIIO
B TEYSHHE KaXI0ro rojga odydenus, Bcero 102 yuyeOHbIX yaca.
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COIEPXAHUE YYEBHOI'O KYPCA (I10 'OAAM OBbYYEHN)

7 Knacc

I[IpencraBnenue naHHBIX B BUAE TAOJIUI, AuarpamMmm, rpadmKoB.
3amomHeHWe TaONHMI, dYTEHHWE W [OOCTPOCHHUE JHarpamMm
(cTONMOMKOBBIX (CTONOYATHIX) W KPYTOBBHIX). UteHme TpaduKoOB
pealibHBIX TNpoueccoB. M3Bieyenune wHPOpManuUM U3 JHArpamMMm H
TaOJINIL, UCTIOJIb30BAaHUE M WUHTEPIpETaysl JaHHBIX.

OmnmcaTtenbHasi CTAaTUCTHUKA: cpemHee apudpMeTHUIECcKoe, MeauaHa,
pa3max, HanOoJIpIIIee U HAaUMEHbIIIee 3HAaUCHHUs Ha0Opa YMCIOBBIX
AgaHHbIX. IIpuMepsl ciiyyaiiHOM U3MEHYHUBOCTHU.

Crny4dallHBIM 3KCIepHUMEHT (OIBIT) W CciydYaiiHoe coObITHE.
BepositHocTh M wactoTa. Pojb ManoBEpOSITHBIX W NPAKTHYECKHU
JIOCTOBEPHBIX COOBITHMH B mpupone u B obmectBe. MoHeTa u
UrpajibHasl KOCTbB TCOPHUU BEPOSATHOCTEM.

I'pad, BepmunHa, pedbpo. Cremnenb BepiinHbl. Ywuciao pébep u
CyMMapHasl cTeneHb BepnnH. [IpencraBieHue o cBA3HOCTH rpada.
Ierrm m umkiel. [yt B Trpadax. OOxoxm rpada (dHIepoB IyTh).
IIpencraBnenue 06 opueHTHpOBaHHOM rpade. Pemienue 3amauc
MMOMOIILI0 TpadoB.

8 xiace

[IpencraBiieHne HaHHBIX B BHJE TAOJIML, auarpaMMm, rpadukos.
MHOeCTBO, 3JIEMEHT MHOXECTBa, MOJAMHOXKecTBO. Ornepanuu Hajg
MHO>XeCTBaMU: O0ObeIMHEHHE, IIepeceueHne, qonoianenue. CrolicTa
omepanuii HaJl MHO»XECTBAaMH: MEPEMECTUTEIIFHOE, COYeTaTeIbHOE,
pacnpenenuTeNnbHOe, BKIIOYeHHs. Mcrnonp3oBaHue rpaduyueckoro
MPEICTABIICHNUSI MHOXXECTB JJIsI OMHCAHUs PEabHBIX
IIPOIIECCOB M SIBJICHUH, IPU PEILICHUH 3a1a4.

HN3mepenne paccenmBaHUsl TaHHBIX. Jlucrnepcusi U cTaHmzapTHOE
OTKJIOHEHHE YHCIJIOBBIX HaOOpoB. /lmarpamma paccevBaHUsI.

DneMeHTapHbIE COOBITHUS cirydaiiHOoro ombita. CirydaifHbie
co6bITHsA. BepositHocTH cOOBITHI. OMNBITEI C PaBHOBO3MOKHBIMU
aJIeMEHTapHbIMU cOObITHsIMU. Ciy4aiiHblii BbIOOp. CBSI3b MEXIY
MaJIOBEPOSITHBIMH M IIPAKTHUYECKH JOCTOBEPHBIMH COOBITHSMH B
npupoje, obiiecTse U HayKe.

Hepeso. CaoiicTBa JI€PEBBEB: €JIMHCTBEHHOCThH nyTH,
CYLIECTBOBAHUE BUCSIUEN BEPIIMHBI, CBS3b MEXJY YHUCJIOM BEpIIUH
n ynciaompéoep. IIpaBniio ymHoxeHus1. Pentenne 3a7a4 ¢ IOMOIIBIO
rpagoB. IIpormBomomoxHble coObITHA. Jumarpamma  Diinmepa.
O0benuHeHHEe U mepecedeHrne coObITHuii. HecoBMecTHBIE COOBITHSL.
dopmyna CIOXKEHHUsST BEpOATHOCTEH. YCIOBHasi BEPOSTHOCTb.

100



IIpaBuno ymHOxkeHusi. He3aBucumbie coOwiTus. IlpencraBiieHue
SKCIIEpUMEHTa B BHJE JiepeBa. PemnieHue 3ajlad Ha HaXO0XICHUE
BEPOSITHOCTEN C TIOMOIIBIO JiepeBa CIy4alHOTO HIKCIIEPUMEHTA,
auarpaMMm Disepa.

9 xiace

[IpencraBnenue naHHBIX B BUAE TAOJIUI, AuarpamMmm, rpayKoB,
WHTEpIIpeTanusl TaHHbIX. UTeHHne U MOCTpOCHHE TAaOJHI, THArpaMM,
rpaUKOB MO PEATbHBIM JTaHHBIM.

ITepectanoBku u (pakropman. CodeTaHHS M YHUCIO COYCTAHUI.
Tpeyronpnuk Ilackans. Pemenue 3amay ¢ HCHOJB30BAHUEM
KOMOWHATOPHKH.

I'eomeTpruueckast BepoATHOCTh. CIydailHBIH BBIOOP TOYKH U3
(urypsl Ha MIIOCKOCTH, U3 OTPE3Ka U U3 JIyT'M OKPYKHOCTH.

HUcnweiTanue. Ycenex u Heynmaua. Cepusi UCOBITAHUH N[O MHEPBOTO
ycriexa. Cepusi ucnbiTanuii bepnyiun. BepositHocTH coObITHI B
cepuu ucnblTaHuil bepHyiuiu.

CnyuaiiHass  BeJMYMHA W pacOpedeiiecHHUE  BepOATHOCTEH.
Marematuueckoe OKHUJaHHUE u JUCIIEPCHUSL. ITpumepsr
MaTeMaTHYEeCKOTO OXKHJAHUS KaK TEOPEeTUUYECKOTO CPEIHEro
3HAUCHHUS BEJIUYHMHBI. MaTeMaTU4YECKOEC OXXUAaHUC U JUCIICPCUA
Ccly4ailHON BEIUYUHBI
«4YHUCIO YCIEXOB B CEPUHM HUCHBITAHUU bepHymmm».

IMousitue o 3akoHe OONBIIUX YHceNl. M3MepeHHe BepOsITHOCTEH
C MOMOIIbI0 YacTOT. Poib M 3HadueHMEe 3aKoHAa OOJBIIMX YHCEN B
pupoJe u obiiecTse.

TIAHUPYEMBIE ~ TIPEJIMETHBIE ~ PE3VJILTATHl  OCBOEHHS
MIPUMEPHOI PABOUYEN IPOTPAMMBI KYPCA (IO TOJIAM
OBYUEHUS)

IIpenmeTHble pe3yabTaTbl OCBOEHUSI Kypca «BeposiTHOCT u
cTaTUCTHKa» B 7—9 Kjaccax XapaKTepHU3YIOTCs CIEIyIOIINMU
YMEHUSIMH.

7 KJ1ace

— Yurate wHOOpPMAIHIO, IIPCJICTABICHHYKD B Tabnuiax, Ha
auarpaMMmax; MOpeJCTaBIIsITh JaHHbIE B BHUJAE TaOIHUIl, CTPOHUTH
JauarpaMMbl (CTOJIOMKOBBIE (CTOJIOYATHIC) U KPYTOBBIE) MO MacCUBaAM
3HA4YECHU .

— OnuceIBaTh U HUHTCPHNPETUPOBATH pC€aabHbIC YHCIIOBBIC
JAaHHBIC, MIPECACTABJICHHbLIC B Ta6n1/1uax, Ha AuarpamMmmax, Fpa(bI/IKaX.
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— Hcnonp30BaTh 1151 OIIMCAHUS JAaHHBIX CTAaTHCTHYCCKHE
XapaKTCPUCTUKU. CPECOAHEE apI/I(l)MCTI/I"ICCKOG, McauaHa,
HanOONbIIEE U HAUMEHbBIIIEE 3HAQYCHHU, pa3zMax.

— HNmeTn npeacraBjJIC€HUC O CHy‘laﬁHOﬁ HU3MCHYHNBOCTHU HaA
npumMepax LeH, (1)I/ISI/I‘I€CKI/IX BCJINYHUH, aHTPOIIOMETPHUICCKUX
JaHHBIX; UMETh IIPEACTABJICHUE O CTaTUCTHUICCKOM yCTOﬁ‘-IPIBOCTH.

8 kaace

—  U3Baexats u npeoOpa3oBBIBATh nHOpPMAaITHIO,
MIPEACTAaBIICHHYIO B BHAC TaOIWI, JHarpamMm, TpadUKOB;
MPEJCTaBIISITh JaHHBIC B BUAE TAaOJIML, AUarpamMmm, rpauKkos.

— OmnucelBaTh  JaHHBIE C  IOMOIIBIO  CTATUCTUYECKUX
rokasaTejieil: CpeIHUX 3HadYeHUW M Mep pacceuBaHus (pasmax,
JUCIIEpPCHs U CTaHAApPTHOE OTKJIOHEHHUE).

— HaxoauTh 9acTOTHI YHUCIIOBBIX 3HAYEHUN U 9aCTOTHI COOBITHHA,
B TOM YHCII€ TI0 pe3yJbTaTaM U3MEpPEeHUN U HAOII0ICHUN.

— HaxoauTh BEpOSITHOCTH CIIy4alHBIX COOBITHH B ONBITax, 3Has
BEPOATHOCTU 3JIEMEHTApHBIX COOBITHI, B TOM 4YHCJIE B ONBITaxX C
PaBHOBO3MOYXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH.

—  Hcnomnp3oBaTh rpaduyuecKkue MOJIEIH: AEPEBO CIIy4aifHOTO
3KCIIEPUMEHTA, TUarpaMmbl DiJiepa, YucioBas mpsiMas.

—  OmnepupoBaTh IOHITHSAMHU: MHOXECTBO, IOJMHOXECTBO;
BBITIOJIHATHh ~ ONEpallMyd  HAJ  MHOXECTBAaMHU:  OOBEIMHCHUE,
IIEpECeUEeHUE, JIONOJHEHUE; MEPEUYUCISITh DIEMEHThl MHOXECTB;
IIPUMEHSATh CBOMCTBA MHOECTB.

— Hcnonp3oBaTh rpaduyeckoe IMpeJCTaBIEHHE MHOXECTB U
CBsi3ell MEXJy HUMH Ui OMHCAHUS IPOIIECCOB W SBJICHUI, B TOM
qucie IMPU peIICHUH 3ajad W3 JAPYrux y4eOHBIX NOpeaMETOB U
KYpCOB.

9 kaace

—  H3Bnexats 51 npeoOpa3oBHIBATH nH}popmanuio,
MPEJCTABJICHHYIO B pPa3JIMYHBIX HCTOYHHUKAX B BHUJE TaOJIuIl,
auarpamMMm, TpadHuKOB; MPEJICTaBISITH JaHHbIE B BHUJIE TaOIuIl,
auarpaMm, rpadguKoB.

—  Pematpe 3amauu opraHM30OBaHHBIM IIepeOOpPOM BapHAHTOB, a
TaK)Xe C UCIIOJIb30BAaHUEM KOMOWHATOPHBIX MPaBUII U METOHOB.

—_— Hcrmmonp30BaTh onmucaTeIbHBIC XapaKTCpUCTUKHN TJII MAaCCUBOB
HYUCJIOBBIX JaHHBIX, B TOM 4YHCJIC CpCAHHUC 3HAYCHUA U MCPHI
paccenBaHusl.
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— HaxonuTh 4acTOTBI 3HAYEHWII M YaCTOTHI COOBITHS, B TOM
YHUCJIE TOJIB3YSCh pe3yJbTaTaMu MPOBEAEHHBIX W3MEPEHHUN U
HaOJIIO e HU.

—  HaxoauTe BEpOSITHOCTH CIIy4YailHbIX COOBITHH B HM3yYEHHBIX
omnbplTax, B TOM 4YHCJE€ B OIBITaX C PaBHOBO3MOXXHBIMH
3JIEMEHTAPHBIMU COOBITUSIMU, B CEpPHSIX HCIHBITAHUW 1O IEpPBOTrO
ycnexa, B CepUsiX ucnblTaHu bepHyiiu.

—  Hmerp mnOpencraBiieHHME O CIy4YalHOM BEJIMYUHE U O
pacnpeneaeHnH BepOsITHOCTEH.

— HNMets mnpencraBieHHE O 3aKOHE OOJBIINX YHCENT KakK o
MIPOSIBJICHUH 3aKOHOMEPHOCTH B CIIy9alfHOW N3MEHYHUBOCTH U O POJIH
3aKOHa OOJBIINX YHCEJI B MPUPOJES U OOIIECTBE.
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TEMATUYECKOE TNIAHUPOBAHUE YYEBHOI'O KYPCA(IIO 'OAAM OBYUEHUNA)

7 xnacc (He menee 34 )

Ha3Banmue
pasaena (TeMsbl)
(4HCJI0 YaCcoB)

OcHOBHOe cojep:KaHHe

XapaKTepuCTHKA JeATEJILHOCTH 00y4aloLuxcst

IIpeacrapiaenne JaHHbIX
(7w

IIpencraBnenune
TabauIax. IIpaxkTuueckue
BBIYHCIICHUST o TaOJIMIHBIM
JAaHHBIM. M3Bneuenue u
HHTEPIpEeTaIs TaOIMYIHBIX
naHHBIX. [IpakTnyeckas padora
«Tadmuupen.

JaHHBbIX B

OcBauBarthb cnoco0bl pEeACTaBICHUA
CTaTHUCTHYECKUX JTaHHBIX M YHCIOBBIX MAacCHBOB C
TMOMOIIBIO TAOJIUI] U AUArpaMM C HCIIOIb30BAaHHUEM
aKTyaJIbHBIX U BOXXHBIX TaHHBIX (AeMorpaduryaeckre
JaHHBIE,  IIPOM3BOJICTBO  IIPOMBIIIJICHHOW W
CEJIbCKOXO0351ICTBEHHON OPOAYKIIMH,
OOIIECTBCHHBIC U IPUPOIHBIC SIBICHUS).

I'padprueckoe OpeacTaBICHUAE HN3yuyars MeToAbl pabOThl ¢ TaOIWYHBIMUA U
JTaHHBIX B BHUJIC KPYTOBBIX, rpa@uIEeCKUMH  MOPEACTABICHUAMH JOaHHBIX C
CTOJIOMKOBBIX (cTomOUaThIX) NOMOIIBIO IHM(PPOBBIX  PECYpCOB B XOHIe
nuarpamMMm. YUTeHHE M TOCTpOEHHE IpaKTUIeCKNX paboT

Jauarpamm. ITpumepsl

neMorpaduIecKux arpamm.

IIpakTHueckas pab6ota

«JlmarpamMMbDy
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OnucareabHasi
CTATHCTHKA
(8 9)

Yncnoseie HaOOpsl. CpenHee
apupMeTHIecKoe.

Menuana yucioBoro Habopa.
YCcTOMYMBOCTh MEAVaHEI.
ITpakTnueckast padora «Cpenaue
3HAYCHUSD.

HawnGonpiree 1 HauMeHbIIIEE
3HaYEHWSI YUCIIOBOTO Habopa.
Pasmax

OcBauBaTh MNOHATHA. YHCIOBOW HabOp, wMepa
HEHTPaJIbHON TEeHAEHIMU (Mepa ILIeHTpa), B TOM
qHciie cpeHee apudMeTHIecKoe, MeIHaHa.
OnuceIBaTh CTaTHUCTUYECKHE JAHHBIE C ITOMOIIBIO
cpeaHero apudmMeTndyeckoro W MeauaHsl. Pemarth
3aJa4u.

H3yuarh cBOHCTBAa CpegHUX, B TOM YHCIE C
MOMOIIBI0  IHM(OPOBBIX  pecypcoB, B  XOJe
HPaKTHISCKUXpPadoT.

OcBauBaTh NMOHATHS. HAWOOJIbIIICE M HAUMEHBIIICE
3HAYCHUsSI YHUCIIOBOTO MacCHUBa, pa3Max.

Pemiate 3amaum Ha BBIOOp cmoco0a OMHCAHUS
MaHHBIX B COOTBETCTBHUH C IPUPOJON HAHHBIX U
HEJISIMU HUCCIICTIOBAHUS
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Ilpooonsicenue

Ha3panmne
pasneia (TeMbl)
(4HCI0 YacoB)

OcHoBHOe coeprrkaHue

XapaKTepncTnKa AeATEJIbHOCTH oﬁyqammnxm

Cayuvaiinas
H3MEHYHBOCTb
(6w

Cryuaitnas U3MEHYNBOCTH
(npumepsl). YacTtoTra 3HaAYeHUIl B
MaccuBe JaHHBIX. [ pynmupoBka.
I'ucrorpammel.
ITpakTnueckas pabora «CiydaiiHas
H3MEHYHUBOCTb

OcBauBaTh MOHATHSI: YacTOTa 3HAYCHHI B MacCHBeE
TaHHBIX, TPYHIIMPOBKA JTaHHBIX, THCTOTpaMMa.
CTpoHTH U AaHAJU3HPOBATH THCTOTPAMMBI, IOAOHPATH
MOIXO/ SN IIar TPyHIUPOBKH.

OcBauBaTh rpauyecKkue MPEJICTABICHUS Pa3HBIX
BUJIOB CIIy4ailHOM M3MEHYHMBOCTH, B TOM YHCIE C
MOMOIIBI0  HUPPOBBIX  PECypcoB, B  XOJe
OPaKTUIECKON pabdOThI

BBenenue B Teopuio

rpagos
(4 )

I'pad, BEpIINHA, peopo.
TIpencraBieHue 3a1a4u C HOMOIIBIO
rpada. CrenesHp (BaJICHTHOCTBH)
BepmMHBL.  Ywucio pEdep "
cyMMapHasi crerneHb BepiiuH. Llens
" ITUKJT. ITyTts B rpade.
IIpencraBiieHue o cBsi3HOCTU rpada.
O6xon rpada  (diiepoB IyTh).
IIpencraBnenune 00
OPHEHTHPOBAaHHBIX I'padax

OcBauBaTh NOHATHSA. rpad, BepmuHa rpada,
pebpo rpada, creneHb (BaJCHTHOCTH BEPIIMHEI),
HeNbH ITUKI.

OcBauBaTh MOHATHSI: IyTh B rpade, 3iliepoB myTh,
ob0xon rpada, OpueHTHPOBAHHBIN Tpad.

Pematp 3agadym Ha IIOHNCK CYMMBI CTeNeHeH
BepIIMH rpada, Ha MOUCK 00xoxa rpada, Ha TOUCK
nmyTeil B OpUeHTUPOBaHHBIX rpadax.

OcBanBaTh CNOCOOBI NIPE/ICTABICHUS 3a/1a4 U3 Kypca
anredpepl, TEOMETPHH, TEOPHUH BEPOSTHOCTEH,
IPYTHUX MPEIMETOB C MOMOIIBIO TpadoB (KapThl,
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CXEMBI, DJICKTPUYECKHE Hend, (GyHKIHNOHAJIbHbIC
COOTBETCTBHUSI) HA mpUMeEpax

BepositTHoCcTh M yacTOTa
CJIy4aifHOro coObITHS
(4 v)

CrnyyaliHbplii oOOBIT U ciydailiHOe
coOriTHe. BepositTHOCTh M yacTtoTa
coObITHsA. Porb MajloBEpOSITHBIX U
OpPaKTUIECKU JOCTOBEPHBIX
COOBITHH B IpHUpPOJE U B OOIIECTBE.
Monera u wurpanpHasi KOCTb B
TEOPUH BEPOSITHOCTEMN.

OcBauBaTh NOHATHUSA: CIIy4YaiiHBIN OMBIT U CITy4YaifHOE
coOsbITHE, MaJIOBEPOSITHOE u IPaKTHICCKH
JIOCTOBEpPHOE COOBITHE.

HN3y4yaTh 3HAUUMOCTH MAJIOBEPOSTHBIX COOBITHU B
OpUpoAe U OOIIeCTBE Ha BAXHBIX IIPUMEpPaxX
(aBapum, HecYaCTHEBIC ciIydad, 3amura
MepCcoHaAIbHOMMHMOPMAIINH, Iepeiada JaHHBIX ).

IlpakTnueckas pabora «Yactora | M3ydaTe poib KJIACCHYECKHX BEPOSITHOCTHBIX
BBINIAJAECHUS OpJIay moneseil (MOHeTa, WrpajdbHasi KOCTb) B TCOPHUH
BEPOSITHOCTEH.
HabaonaTs M M3y4aTh 4acTOTY COOBITHH B ITPOCTHIX
SKCHEpPUMEHTaX, B TOM YHCJIE C HOMOIIBIO
UG POBBIX PECYPCOB, B XOA€ MTPAKTHYECKONW padOTHI
O000uenne, koutpoab | IlpencraBnenue JaHHBIX. IloBTOPSATE H3Yy4YECHHOE U BBLICTPAHBATH CHCTEMY
(5 9) OnucarenbHas CTAaTUCTHUKA. 3HAHUH.

BeposTHOCThCITy4aliHOTO COOBITHS

PemaTh 3agauym Ha TIPEACTABICHUE WU OIHMCAHUE
JaHHBIX C MOMOIIBIO H3YYEHHBIX XapaKTEPHUCTHUK.
OO6cy:knaTh TpPUMEPBI  CIIYYallHBIX  COOBITHIA,
MaJIOBEPOSATHBIX M TIPAKTHYECKH JOCTOBEPHBIX
CIIy4aillHbIX COOBITUH, UX POJIH B IPUPOJE U KU3HU
4JeJioBeKa
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kiacc (He MmeHee 34 1)

Ha3panmne
pa3jena (TeMbl) OcHoBHOe coep:KaHue XapakTepucTHKa JesiTeIbHOCTH 00y4YaroIuxcs
(4HCI0 YacoB)
IToBTOpeHue kypca7 IIpencraBnenue JaHHBIX. IToBTOPSATH H3y4YeHHOS W BBICTPAHBATH CHCTEMY
KJjacca OnucaTtenbHast CTaTHUCTHKA. 3HAHUM.
(4 v) CryuaitHast usMeH4YuBOCTh. CpenHue Pematp 3agadym Ha IIpeJCTaBICHUE W OIMCAHUE
YHCIIOBOTOHA0OpA. JTaHHBIX C IOMOIIBIO H3YyYCHHBIX XapaKTEPUCTHK.
Ciyugaitaeie coOwITHS. BeposTHOCTH Pemarp 3a1aum Ha IpeACTaBICHUE ITPYNIIMPOBAHHBIX
M yacToThl. Kjlaccuueckue MoaeIn JTaHHBIX W OIHUCAHWE CITydYaifHOW M3MEHYUBOCTH.
TEOPHUHU BEPOSITHOCTEH: MOHETa U Pemats 3amaum Ha  OmIpeneleHHE  YaCTOTHI
UrpajibHasi KOCTh CIyJalHBIX COOBITHH, OOCYXXJAEHHE MPUMEPOB
CITyJaifHBbIX COOBITHH, MaJIOBEPOSITHBIX u
MIPaKTHYECKH JJOCTOBESPHBIX CIIyYaiHBIX COOBITHH,
UX POJIM B IPUPOJIEH KU3HHU YeIOBeKa
OnucarejbHas OTtknoHeHus. Jlucriepcust 94UCIOBOTO OcBauBaTh TOHSITHSI: JUCIEPCHS U CTaHIApTHOE
CTATHCTHKA. Habopa. CraHgapTHOE OTKJIOHEHHE OTKJIOHEHHE, UCTIOIB30BaTh 3TH XapaKTEPUCTHUKN
PacceuBanue qucioBoro  Habopa. JlmarpaMwbl JUIsl OTTMCAHUsI paCCEeUBAaHUS TaHHBIX.
AAHHBIX pacceuBaHUs BeiiBuraTh runoTe3bl 00 OTCYTCTBUH WJIM HATUYUH
(4 v) CBSI3W II0 AMAarpamMMaM PacCeHBaHUSL.
Crtpouth JUarpamMMbl pacceuBaHHUs o
WMEIOIIUMCSI JaHHBIM, B TOM YHCJIE C ITOMOIIBIO
KOMITIbIOTEpa
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MHo:xecrBa (4

)

MHOXeCTBO, TIOJIMHOYKECTBO.
Omnepanuu Haxq MHOYXECTBaMM:
oOBbeTUHCHUE, nepeceyeHue,
JONOJIHEHHE.

CaoiicTBa onepauuit HaJ

MHOXE€CTBaAMU: TMEPEMECTUTEIIBHOC,
COYECTaTCIbHOC,
pacupeacanTeabHOC, BKIFOUYCHUA.

I'paduueckoe NpEeICTaBICHUE
MHOYECTB

OcBauBaTh NOHATHS MHOYXKECTBO, DJIEMEHT
MHO>XECTBA, IMOJIMHOXECTBO.

BbINOIHATL onepanuM HaJ MHOKECTBAMHU:
00bEeIMHEHHE, TIEPECCUCHHUE, JOIOIHEHHE.
Hcnonb3oBaTh CBOMCTBA: IEPEMECTUTEIIBHOE,
codeTaTeNIbHOE, PACIPEICITUTENLHOE, BKIIOUSHHSI.
Hcnoan3oBaTs rpaduaeckoe mpeacTaBiIeHIe
MHOJKECTB IIpU ONMCAHUU PEAIBHBIX IPOLIECCOB U
SIBIGHUH, TIPH pEIIeHUU 3aaad U3 JIPYyTrux
YYEeOHBIXIIPEIMETOB U KypPCOB
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BepositHoCcTh
cJIy4aiiHOr 0
cOOBITHS
(6w

DneMeHTapHbIEe COOBITHS.
Crny4gaifHble COOBITHS.
BraronpusitcrByromue
3JIeMEHTapHEIe COOBITHSIL.
BepostHocTu cobprTuii. ONBITHI C
PaBHOBO3MO>XHBIMH
3JIEMEHTapHBIMHU COOBITHSIMH.

Crny4aitHblii BBIOOD.
ITpakTnueckas pabora «OOBITH C
PaBHOBO3MOKHBIMH
3JIEMCHTAPHBIMU COOBITHSIMH

OcBauBaTh MOHSITUA 3JIEMEHTapHOE  cOOBITHE,
ciaydaiiHOe coOBITHE KakK COBOKYITHOCTh
OJIaronpUsITCTBYIOIIUX  BJIEMEHTApPHBIX  COOBITHIA,

pPaBHOBO3MOYKHBIE dJIEMEHTAapHBIE COOBITHSI.

PemaTs 3a1aum Ha BEIYUCIICHUE BEPOSITHOCTEH COOBITHI
no BEPOSITHOCTSIM 2JIEMEHTAPHBIX coOBITHI
CJIy4ailHOTO OIBITA.

PemaTs 3a1aum Ha BEIYUCIICHUE BEPOSITHOCTEH COOBITHI
B ONBITaX C PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU
COOBITHSIMH, B TOM YHCJIE C IOMOIIBIO KOMIIBIOTEPA.
IIpoBoauTHL M M3y4YaTh ONBITHI C PAaBHOBO3MO>KHBIMU
SJIEMEHTApPHBIMU  COOBITHSIMH (C  HCIIOJIb30BaHUEM
MOHET, WUIpaJIbHBIX KOCTEH, NPYyTrHX MOJEJNIei)B XOoIe
MpaKTHIECKONW paboThI

BBenenue B Teopuio

rpagos
(4 w)

Jlepeso. CaolicTBa aepeBa:
€IMHCTBEHHOCThH My TH,
CyII€CTBOBaHUE BUCSTUEH

BEPIINHBI, CBSI3b MEXIYy YHCIOM
BEpUIMH ©  4ducIoM  p&oep.
IIpaBuio ymMHOXeHUs

OcBauBaTh NOHATHUSA. JIEPEeBO Kak rpad Oe3 HMKIa,
BHCsSYasi BEpIUINHA (JIUCT), BETBb AE€pEBa, My Th BIACPEBE,
IHamMeTp JiepeBa.

HN3yuars cBoiicTBa JepeBa: CyIIECTBOBAHUE BHCSYEH
BEpPIINHBI, EINHCTBEHHOCTH IIyTH MEXIy JIBYMS
BEpIIMHAMH, CBSI3b MEXY YHCIOM BEPIIHUH M YUCIOM
pé&odep.

Pemiarp 3aga4ym Ha MOUCK M IEpEUMCICHUE NyTEH B
JiepeBe, OIpelelIeHue 4YHciia BepIIMH win pEdep B
nepese, o0Xon OWHApPHOTO JepeBa, B TOM YHCIE C
TPUMEHEHHEM TPABIJIA YMHOKESHUSI
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Ilpooonsicenue

Cayuaiinblie
co0bITHSA
8w

IIporuBonomnoxxHoe coOsITHE.
Huarpamma Diinepa. O0BenuHeHNE
u nepeceyeHue COOBITHIA.

HecoBmecTHbie coObiTus. Dopmyna
cioXkeHust BepositTHocTed. IlpaBuiio

YMHOKCHUS BCPOSITHOCTCH.
YcnoBHas BEPOSITHOCTb.
HezaBucumbie COOBITHSI.
Ilpencrasnenue CIIy4alHOro

SKCIIEPUMEHTAa B BUJE JIepeBa

OcBauBaTh NMOHSITUSI. B3aUMHO MPOTHBOIIOJIOKHBIE
COOBITHSA, ONIepalluU HaJl COOBITUSIMU, OOBbEITMHEHUE
U TIIepeceueHue CcoObITHH, nauarpamMma Diinepa
(Ditnepa—BeHHa), COBMECTHBIC U HECOBMCCTHBIC
COOBITHS.

H3yyaTe TeopeMbl O BEPOSITHOCTH OOBEIUHEHUS
ZIBYX COOBITHI1 ((hOPMYIIBI CIIOKEHUST BEPOSITHOCTEH).
PemaThb 3a1aum, B TOM 4HCJIe TSKCTOBBIC 3a/1a41 Ha
omnpenelieHHEe BEPOSITHOCTEH OOBeAWHEHHs |
nepecedeHrus: COOBITHH C TIOMOMIBIO YHCIIOBOM
npsiMoi, nuarpamMm Oinepa, (GOpPMYIbI CIO0KESHUS

BEPOSITHOCTEH.
OcBauBaTh  TOHSITHUSI.  IIPAaBWJIO  YMHOKCHHSI
BEPOSATHOCTEH, YCIOBHAast BEPOSITHOCTD,

HE3aBUCHUMBIE COOBITHS IEPEBO CIydIaifHOTO OIBITA.
HN3yuaTs cBoiicTBa (omnpenencHusl) HE3aBUCHMBIX
COOBITHH.

PemaTh 3a5a4m Ha ompenereHHe W HCIOJIb30BAHHE
HE3aBUCHUMBIX COOBITHH.
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Pematn 3agavYM Ha IIOHUCK BepOS{THOCTeﬁ, B TOM
YUCJIE YCJIOBHBIX, C HCIOJIB30BAHHUEM J€pEBa
cnyqaﬁﬂoro OIIbITa

O0o01meHue,
KOHTPOJIb
(4 9)

Ilpencrasnenue JIaHHBIX.
OmnwucarenpHast craTucTuka. ['padsl.
BeposTHOCTE citydaitHOTO COOBITHS.
DaeMeHThl KOMOMHATOPHUKH

IloBTOPATH U3YyYCHHOE U BBICTPAMBATBL CHUCTEMY
3HAHUU.

Pemiarp 3agaum Ha IIpPEACTaBICHUE WU ONHCAHUE
JaHHBIX C IIOMOIIBIO H3YUYCHHBIX XapaKTEPUCTHUK.
PemaTts 3agaun ¢ npuMeHeHneM rpados.

Pemiate 3agaum  Ha HAaXO0XICHUE BEPOSITHOCTU
CIIyqalHOTO coOBITUSA 10 BEPOATHOCTSIM
3JIEMEHTApHBIX COOBITHI, B TOM YHCJE B ONBITaX C
PaBHOBO3MOYXHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMHU.
Pemiarp 3aauM Ha HAXOXXIEHUE BEPOSITHOCTEH
00BEAMHEHHUS U IepECEUCHHNsI COOBITHI, B TOM YHCIIE
HE3aBUCHUMBIX, C HCIIOJB30BAaHHEM TIpapUIecKux
OpEeNCTaBIE€HUN U JAepeBa CIy4allHOro OmbITa.
Pemiatp 3aga4yum Ha mOepedyHCcIeHHE KOMOWHAIWA
(duciia TepecTaHOBOK, YHCJIAa COYETAaHWH), Ha
HaxOXXJIECHUE BEpOSITHOCTEH CcOOBITHI c
MpUMEHEHHEeM KOMOWHATOPHUKH, B TOM YHCIIE C
HCIIOJIb30BaHUEM TpeyroJbHuKa Ilackars
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kiacc (He meHee 34 u)

Ha3panmne
pasneia (TeMbl)
(4HCI0 YacoB)

OcHoBHOe coaeprrkaHue

XapaKTepncnﬂca ACATECIbHOCTH Oﬁy‘l alouxcs

IToBTOpeHue Kypcad
KJ1acca
(4w

IIpencraBnenue JaHHBIX.
OmnucarenbHas CTaTUCTHKA.
Omnepanuu HaJ COOBITHUAMMU.

HeszaBucuMocTs COOBITHI

IToBTOPATH U3YyUYCHHOE U BBICTPAMBATBH CHCTEMY
3HAHUH.

PemaThs 3agaum Ha IIpeACTaBIICHHE WM OIHCAaHUE
JaHHBIX.

Pemiare 3agaum Ha HaXxOXJIEHHUE BEPOATHOCTEH
o0beTMHEHNSI ¥ IEPECEUYCHUS COOBITHI, B TOM YHCIIC
HE3aBUCHMBIX, C HCIIOJIb30BaHHEM TIpadUISCKUX
NpeICTaBJICHUN U JiepeBa CllydailHOro OIbITa.
Pemaths 3agauym Ha nepeducIIeHHEe KOMOMHAaIWi
(4ncna TepecTaHOBOK, YHCJIA COYeTaHWil), Ha
HaXO0XJIeHUe BEPOSITHOCTEN COOBITHH c
IIpUMEHEHHEM KOMOWHATOPHKH, B TOM 4YHCIE C
HUCIOJIb30BaHUEM TpeyroibHuka [lackans
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DJ1IeMEHTbI KomOunatopHoe OPaBUIO OcBauBaTh MNOHSITUSI. KOMOWHATOpHOE IPaBHIIO
KOMOMHATOPHUKH YMHOKCHHUSI. ITepecTaHOBKH. YMHOX>KEHUsI, YHNOpsAOYEeHHasl Tapa, TpoMKa
(4 v) daxropuan. CoueTaHuss U YHUCIIO OOBEKTOB, IIEPEeCTaHOBKA, (aKTOpHAII YHCIA,
coueranuil. TpeyronpHuk Ilackass. COYETaHHUE, YHUCIO COYETaHUN, TPEeyroJabHUK
IIpakTuaeckas pab6ota ITackais.
«BblunceHne  BEPOSATHOCTEW ¢ PemaTh 3agauM Ha MEpPEUNCIICEHUE YHOPSAOUYEHHBIX
HCIIOJIb30BAaHUEM  KOMOWHATOPHBIX map, TpOEK, IIepedYHCIICHHE IIePEeCTaHOBOK U
(pyHKIHI 2TEKTPOHHBIX TaOIUID) COUETaHUI AJIEMEHTOB Pa3JIMYHbIX MHOYKECTB.
PemaTe 3agaum Ha IpUMEHEHHUE YHCIIa COYCTAaHHUIB
anreOpe  (cokpaméHHOC  YMHOXCHHE, OWHOM
Hprorona).
Pemiatb, npuMeHsisi KOMOWHATOPHUKY, 3aJaddl Ha
BBIYHCJICHHE BEPOSITHOCTEH, B TOM YHCIE C
IOMOIIBIO  JJEKTPOHHBIX Ta0bIHI, B  XOJe
MPAKTHICCKONUPAOOTHI
I'eomerpuyeckas I'eomerpuueckas BEPOSITHOCTb. OcBauBaTh NMOHATHE T€OMETPUIECKON BEPOSTHOCTHU.
BEPOATHOCTH CrnydyaliHBId  BBIOOp TOYKH U3 Pemiarp 3agayuM Ha HaXOXXJICHUE BEPOSITHOCTEH B
(4 a) ¢urypsl Ha IIIOCKOCTH, U3 OTPe3Ka, OIIBITAxX, TMPEACTaBUMBIX KaK BBIOOpD TOYEK U3

U3 TyTHOKPYXKHOCTH

MHOTOYTOJIbHHUKA, Kpyra, OTpe3Ka WIH JOyTH
OKPY>KHOCTH, YUCJIOBOTO NMPOMEKYTKaA
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HcnbiTanus
Bepuy.iu (6
1)

HcneiTanne. Ycmex uU Heyjada.
Cepuss ucHbITAaHUN 10 HEPBOro
ycnexa. HWcnelTanust  bepnyiiun.
BepositHocTH CcOOBITHIT B cepuu
HUCIIBITAaHUMI Bepnynnu.
IIpakTuueckas padora
«Hcnertanus bepuynnn»

OcBauBaTh NOHATHSA. UCIOBITAaHUE, DJIEMEHTAPHOE
coObBITHE B HUCHBITAaHUHU (ycHeX U Heyjaada), Cepus
HCIOBITAHUN,  HACTYyIUICHHME  IIEpBOrOo  ycmexa
(Heynaum), cepus ucnblTanuii bepHymin.

Pemars 3aga4yM Ha HaxOXJIEHUE BEpOSTHOCTEH
COOBITHH B CEpUHU UCIIBITAHUN 10 IEPBOTO yCIieXa, B
TOM 4YHCIE C MpPUMEHEHHEeM (OpMyJIbI CYyMMBI
reOMETPUUECKON MPOrPECCHUU.

Pemarp 3agayM Ha HAXO0XJICHHUE BEPOATHOCTEU
SJIEMEHTAPHBIX COOBITH B CEPHUM HCHBITAHUHN
bepnynnu, Ha HaXO0XJICHUE BEpPOSITHOCTU
ONpeIesIEHHOTO YMCIa YCIEX0B B CEpUU UCIBITAHUMN
Bepuynnu. U3y4yaTh B X0/€ IPAKTHYeCKOH padoThl,
B TOM 4YHCJE C IIOMOUIIbIO ITM(PPOBEIX PECYpPCOB,
CBOMCTBAa BEPOSITHOCTU B CEPUM  MUCIBITAHUMN
bepnymnn

Cayuvaiinas
pesimunna (6

)

Cnyuaiinas BEJIUYMHA "
pacmpenenenue BEPOSITHOCTEH.
MaremaTuueckoe — OXHMIAaHUE U
AUCHepcHust CIydallHOM BEJIWYMHBI.
ITpumepsl MaTeMaTUYECKOTO
OXXHJAHUs  KaK TEOpPETUYECKOIro
CpeIHEeTO 3HAUYCHUSIBeIMIHHBI.

INousaTne o 3axkoHE OOJBIINX YHUCE.
Hsmepenue BEPOSITHOCTEN c
nomompo  yactor. Ilpumenenue
3aKOHAOOJIBIINX YHCE

OcBOMTL  NOHATHUA:  ciaydaliHas  BEJIMYUHA,
3HaUCHUE CJIy4dallHOW BeJIHWYUHBI, paclpeieiicHue
BEPOSITHOCTEH.

H3yyaTts M o00Cy:KIaTh TIPUMEPHl TUCKPETHBIX U
HETIPEPHIBHBIX CIyYallHBIX BEIWYHH (POCT, BeEC
YeJOBEKa, YHCJIEHHOCTh HAacCeJIeHUs, JIpyTHe
U3MEHYHMBBIC BEJIMYHHBI, paccMaTpHUBaBIIecCs B
Kypce CTaTHCTHKH), MOJEIBbHBIX CIyJalHBIX
BEIIWYHH, CBS3aHHBIX CO CIIyJYaWHBIMU ONBITAMH
(Opocanne MOHETBI, HWIPAJIBHOW KOCTH, CO
CclIy4aiHbIM BBIOOPOMM T. II.).

OcBauBaTh NOHATHUA. MaTEMaTHYECKOE OXXUIAHUE
cly4yailHON BEeJIMYMHBI KaK TEOPETHUECKOE CcpeHee

115




3Ha4YeHMUe, AUCIEPCHUsl CIydyalHON BEJIMUYMHBI KakK
aHaJIOr JUCIEPCHUH YHUCIOBOrO Habopa.

PemaTh 3aJa4M Ha BBIYUCICHUE MaTeMaTHYECKOTO
OXKMJaHUsI U JMCIIEPCHUM JAUCKPETHOMN Cily4yalHOM
BEJIMUUHBI [0 3aJaHHOMY PAacCIpEJeICHUIO0, B TOM
4HMCI€ 3a7ad, CBSI3aHHBIX CO CTpaxOBaHUEM WU
JIOTEpEesIMH.

3HAKOMUTBCSI C MaTeMaTUYECKHM OXXHIAaHUEM U
AUCHEepCUEl HEKOTOPBIX paclpeneieHuid, B TOM
4uCciIe paclipeiesieHUs] CIIy4YallHOW BEJIMYHHBI
«YHCIIO yCIIEXOB» B CEpUH UCHbITaHUN beprymmn.
H3y4yaTh YacTOTy COOBITHSI B TOBTOPSIOIIMXCS
CIIydalHBIX ONBITaX KaK CIIydalHYIO BEJIMUUHY.
3HAKOMHUTBCS C 3aKOHOM OoJpmux uncen (B popme
Bepuynnun): mpu OOJNBIIOM YHCIE ONBITOB HacTOTa
COOBITHSI OJIM3Ka K €r0 BEPOSITHOCTH.

Pemiats 3agaum Ha H3MEpEHUE BEPOSITHOCTEN C
TIOMOIIIBIO YACTOT.

OOcy:kIaTh pOJib 3aKOHA OOJBIIMX YHCET B
O0OCHOBaHWM YAacCTOTHOTO METOJa HW3MEpPEHUSI
BEPOSITHOCTEM.

OG6CcyKaaTh 3aKOH OOJIBIIINX YHCEN KaK MPOsIBIICHNUE
CTaTUCTUYECKOW YCTOWYHUBOCTHU B HU3MEHUYHMBBIX
SIBJICHUSIX, POJIb 3aKOHA OOJIBIIIUX YHCEN B MIPUPOAL
¥ B J)KH3HU YCJIOBCKA
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IIpooonocenue

O0o0uienne, IIpencraBiecHue JAHHBIX. IloBTOPATHL U3YyYEHHOE U BBICTPAMBATBL CHCTEMY

KOHTpoJb (10 OnucaresnabHas CTaTUCTHUKA. 3HaHUU.

4) BepositHocTh CJIy4aiiHOT O Pemars 3aja4mM Ha OpeACTaBICHUE W OIMCAaHHUE
COOBITHS. DneMeHTHI JlaHHBIX.
KOMOWHATOPHKH. CiryuaiiHble Pemare 3amayM Ha HaXOXJICHUE BEpPOSITHOCTEH
BEIIMYUHBI U PacHpeIeIICHUs CcOOBITHIl, B TOM dYHCIE€ B  OIBITax C

PaBHOBO3MOYXHBIMH 3JE€MEHTApHBIMH COOBITUSIMU,
BEpPOSITHOCTEH  OOBEAWMHEHHS] U IIepeCeUYCHUs
COOBITHH, BBIYHCISATH BEPOSTHOCTH B ONBITaX C
CEepHUsSIMU CIIy4YalHBIX UCIIBITAHUHN

Ilpu paszpaborke paboueil mNporpaMMbl B TEMaTHYECKOM IUIAHUPOBAHWUHM JIOJDKHBI OBITh YYTEHBI
BO3MOJXHOCTH HCITOJIB30BaHUS JICKTPOHHBIX (IIH(PPOBBIX) 00pa30BaATEIBHBIX PECYPCOB, SBIISIONIUXCS yI4eOHO-
METOJMUYCCKUMH MaTepuaiaMu (MYJIbTUMCIUWHBIC IPOTPaMMbI, 3JCKTPOHHBIC YYCOHUKH U 3aJadHUKH,
AJIEKTPOHHBIE OUOIMOTEKH, BUPTyalIbHbIE J1a0OpPATOPUM, HUIPOBBIC MMPOTPAMMBI, KOJUIEKIIHUU [TH(PPOBBIX
00pa3oBaTeIbHBIX PECYPCOB), HCHOJBL3YEMBIMH [UISI OOYyYEHHUs] UM BOCIHTAHUS Pa3JIMYHBIX TPYII
MOJIb30BATEJICH, MPEACTABJICHHBIMUA B J3JCKTPOHHOM (LU(DPOBOM) BHIEC U PCATHUIYIOIMIUMH TUIAKTHUUYSCKUEC
Bo3moxxHoctu MKT,conepkanne KOTOPBIX COOTBETCTBYET 3aKOHO/IATEILCTBY 00 0Opa3oBaHUU.
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