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MMOACHUTEJIBHAA 3AIIMCKA

OBILLIAS XAPAKTEPUCTUKA YYEBHOI'O I[MPEAMETA
MATEMATUKA»

Ilpumepnass pabouasi mporpamMma IO  MaTeMaTHKE  JJis
oOyuaromuxcss 5—9  kiraccoB  paspaboTraHa Ha  OCHOBE
deepalbHOTO TOCYIapCTBEHHOTO 00pa3oBaTelbHOTO CTaHIapTa
OCHOBHOTO 0Omiero oopaszoBaHusi ¢ Yy4Y€TOM U COBPEMEHHBIX
MHPOBBIX TpPeOOBaHUM, NPEABIBISIEMBIX K MaTeMaTHYECKOMY
00pa3oBaHWIo, W TPAIMIIUN POCCHUHCKOTO 00pa3oBaHUs, KOTOpHIE

o0ecrneynuBaroT OBJIaJICHUE KJIFOYEBBIMHU KOMITETCHLIUSIMH,
COCTaBIISIFOIIMMU  OCHOBY JUISI HENPEpPBIBHOIO OOpa3oBaHHsI U
caMOpa3BUTHsI, a  TaKXE  IEJOCTHOCTh  OOIIEKYJbTYPHOTO,

JIMYHOCTHOTO W TIO3HABATEJIBHOTO pa3BUTHSA oOydaromuxcs. B
pabodeii mporpamMme YYTCHBI HIeH W TmojokeHus KoHuenuuu
pa3BuUTHS ~ MaTeMaTH4eckoro  obOpa3zoBaHusi B  Poccwuiickoit
Denepannu. B smoxy mmdpoBoir Tpanchopmammu Bcex cdep
YEeJOBEYECKON JesITeIbHOCTU HEBO3MOJXKHO CTaTh OOpa3OBaHHBIM
COBPEMEHHBIM  UYEJIOBEKOM oe3 06a3oBoit MaTeMaTU4ECKOM
MMOATOTOBKH. Y’X€ B IMIKOJE MaTeMaTHKa CI[Y)KHUT OIIOPHBIM
MIpeAMETOM JUIS WU3YYEHHS CMEXHBIX JUCLHUIIINH, a IOCJIE NIKOJIBI

peaibHOM HEOOXOIUMOCThIO CTAHOBUTCSI HEIpEPBIBHOE
obpa3oBaHmue, qT0 Tpebyer THOJTHOIICHHO 0azoBoi
ob1reoOpa3zoBaTeIbHOU MOJITOTOBKH, B TOM quciie u

MaTeMaTH4decKoi. DTo OOyCJIOBJICHO TEM, YTO B HAIIIM JTHHU PaCTET
quCcI0 podeccuii, CBA3aHHBIX C HEIOCPEICTBEHHBIM IMPUMEHECHHUEM
MaTeMaTHKh: ®u B cdepe DIKOHOMHKH, U B OW3Hece, U B
TEXHOJIOTUYECKHUX 00JacTsAX, W JaXe B TyMaHHTapHBIX cdepax.
TakuMm 00pa3oM, KpYT IIKOJIBHHUKOB, MJsI KOTOPBIX MaTeMaTHKa
MOJXET CTaTh 3HAYHUMBIM

OpeaIMETOM, PACIIUPSICTCH.

[TpakTHueckass MOJIE3HOCTh MaTEMaTHKH OOYCJIOBJICHA TEM, YTO
e€ mpeaMeToM SBIAIOTCS (QyHIAaAMEHTAJbHBIE CTPYKTYPHI HAIIIEro
MHpa: MPOCTPAHCTBEHHBbIE (OPMBI M KOJMYECTBEHHBIC OTHOIICHHUS
OT TMPOCTEHIINX, YCBAMBAE€MBIX B HEIMOCPEIACTBEHHOM OIIBITE, 10
JIOCTAaTOYHO CJIOKHBIX, HEOOXOMWMBIX [UIS PAa3BUTHA HAYYHBIX U
NPUKIATHBIX UIeH. be3 KOHKPEeTHBIX MaTeMaTHYSCKHUX 3HAHHUU
3aTPYAHCHO MOHWMAaHHE NMPUHIIMIOB yCTPONCTBA M HCHOJIF30BAHUSI
COBPEMEHHO TEeXHHUKH, BOCTIPUSITHE u WHTEPIIpETaIN
pa3HOOOpa3HOW COLMAIbHON, HSKOHOMHUYCCKOW, ITOJUTHUYCCKOMN
nHpopmanuu, ManodPpPpeKTUBHA ITOBCEIHEBHAas IpaKTHYECKas

6



aearenabHoCcTh. KaxknoMmy 4YenoBeKy B CBOEHM JKHU3HHU NPUXOIUTCS
BBITIOJIHATh Pacd€Thl M COCTABIATH AJITOPUTMBI, HAXOAUTh U
NpUMEHSTH  (GOPMYJIbI, BJAJETh IPAKTUYECKUMHU  HOpUEMaMU
reoOMETPUYECKHUX M3MEPEHHUH M MOCTPOCHUN, YUTAaTh WH(OPMAIUIO,
MIPECTABICHHYIO B BHAE TaOIWI, AuarpamMm U rpadmukoB, XKHUTHb B
YCIOBUSIX HEONPEAeIEHHOCTH M TOHHUMaTh  BEPOSITHOCTHBIN
XapaxkTep ciay4dalHbIX COOBITHH.

OJHOBPEMEHHO C pacuIupeHueM cdep NpUMEHEHUs] MaTeMaTHKH
B COBpEMEHHOM o0uiectBe BcE Oojiee BaXKHBIM CTaHOBHUTCS
MaTEeMaTUYE€CKUH  CTHJIb  MBIIUICHUS, IPOSIBISIIOIIUICS B
omnpenenEHHBIX yYMCTBEHHBIX HaBBIKax. B mpouecce u3ydeHUs
MaTeMaTHKHU B apceHaJl MPUEMOB U METOJIOB MBIIIIJICHUS YeJIOBEKa
€CTECTBEHHBIM OOpa3oM BKIIIOUAIOTCS HWHIYKUIUS W ASTyKIHS,
0000111eHNe 1 KOHKPETU3alusl, aHAJIN3 U CUHTE3, KJIacCU(pHUKaIIHs
U cucTemMatuzainus, abcTtparupoBaHue U aHaJorusi. OOBEKTHI
MaTeMaTHYECKHUX YMO3aKJIIOUYEeHUH, MpaBUjia UX KOHCTPYHUPOBAHUSA
PacKpbBIBAIOT MEXaHU3M JIOTHYECKHUX IIOCTPOCHUI, CIIOCOOCTBYIOT
BbIpabOTKe yMeHUsI GOpMyYJIMpPOBaTh, 0OOCHOBHIBATH U JIOKA3hIBATH
CYXJEHHSI, TEM CaMbIM pa3BUBAIOT JOTHUYECKOE MBIIIJICHHUE.
Benymast posb npuHAIUICKUT MaTeMaTHKe U B (OPMHUPOBAHUH
AITOPUTMHUYECKONW KOMITOHEHTBHI MBINUIEHUSI W BOCHHUTAaHUU

yMEHUM JICUCTBOBATH 1o 3aJJaHHBIM anropuTMam,
COBEPLIEHCTBOBATh H3BECTHbIE W KOHCTpyUpoOBaTh HOBblE. B
poIrecce pemieHUs 3aJad — OCHOBOW ydeOHOW AesITeIIbHOCTHU Ha
ypoKax MaTeMaTUKH — pa3BUBAIOTCA Tak>Ke TBOpYecKass H

NPUKIaIHAsT CTOPOHBI MBIIIJICHUS.

OOyuenne MartemMaTuke JaéT BO3MOXXHOCTh pa3BUBATh ¥y
00y4arIUXCcsl TOYHYIO, PALIMOHAIIbHYO U NHHOPMATHUBHYIO PEUb,
yMEHHE  OTOHMpaTh HauOoJiee IO IX OIS e SI3BIKOBEIC,
CUMBOJIMYECKHE, TrpaduyuecKkue CcpeiacTBa JJIsi  BBIpAXKCHUS
CY’KJICHUH M HArJSIAHOTO UXIIPEICTABIICHUSI.

Heo6xonnuMbpIM KOMITOHEHTOM OO0MmIel KyJIbTYpbl B COBPEMEHHOM
TOJIKOBAHUU SIBJISISTCS OOIee 3HAKOMCTBO C METOJIaMHU MO3HaHMUS
JICHCTBUTEJILHOCTH, MPEACTaBJICHHE O IpeAMeTe U MeToJax
MaTeMaTHUKH, WX OTJIWYUH OT METOJIOB JPYrHX ECTECTBEHHBIX H
TYMaHUTApHBIX HayK, 00 OCOOEHHOCTSX NHPHUMEHEHHSI MaTeMaTHKU
JUIsl pelIeHMs] HAay4HbIX W NPHUKIAJHBIX 3a7ad. Takum oOpasom,
MaTeMaTHYecKoe 00pa3oBaHHEe BHOCHT CBOH BKJaJ] B (popMUpOBaHHE
OOLICHKYIbTYypBI YeJI0BEKa.

HM3yyenne MaTreMaTHKH TaKXe CIIOCOOCTBYET OICTETHUUYECKOMY
BOCHHUTAHUIO YEJIOBEKAa, ITOHUMAHWIO KpacoTbl W U3SIIECTBA
MaTEeMaTHYeCKUX PacCy>XIACHHUH, BOCIPHUATHIO TI'€OMETPHUYECKUX
dhopM, yCBOCHHIO UJIEW CUMMETPHUH.
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HEJIM 1 OCOBEHHOCTU M3YYEHNMA VUEBHOI'O IIPEJMETA
«MATEMATHKA». 5-9 KJIACCBI

IIpuopuTeTHBIMHU IIEIAMH OOyUEHUsI MaTeMaTHuKe B 5—9 kiaccax
SIBJISTEOTCSI:

— ¢opMHUpOBaHME LEHTPAJIbHBIX MAaTEMaTUYECKUX ITOHSATHHI
(uucio, BenMYWHA,  T'EOMETpUYECKas ¢durypa, repeMeHHasl,
BEPOATHOCTH, (PYHKIMs), O0OECIIeYHBAOMINX MPEEMCTBEHHOCTh U
MIEPCIEKTUBHOCTh MAaTEMaTHYE€CKOro 0Opa3oBaHusl 00yYarol[UXcs;

— moaBeJIeHuEe 00yYaromnxcs Ha JOCTYITHOM JJIsl HUX YPOBHE K
OCO3HAHHUIO B3aMMOCBSI3M MaTeMaTUKU UM OKpY’Kalollero Mupa,
MOHUMAaHHE MaTEeMaTHUKHN KaK 4acTH OOIIel KyJbTyphl UEJIOBEUECTBA;

— pPa3BUTHE HHTEJUJICKTYaJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH
00ydJarommxcsi, MNO3HABATEIbHONW aKTHUBHOCTH, WCCICIOBAaTEIbCKUX
YMEHUH, KPUTUYHOCTH  MBIIUJIEHUSI, HWHTEpeca K  HU3YyUYEHUIO
MaTeMaTHKHU;

— (opmupoBaHue (byHKIMOHATBHOM MaTeMaTH4eCKOM
T'paMOTHOCTU: YMCHHS paclio3HaBaTb MNPOSABJICHHUA MAaTCMAaTHYCCKHUX
MOHSITUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX XU3HEHHBIX
CUTyaIUsAX U MPU U3YUYSCHUH IPYTUX yUEOHBIX IPEIMETOB, IIPOSIBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (popMyIHpOBaTh HUX Ha A3BIKE
MaTeMaTHKH M CO3JaBaTh MaTeMaTHYECKHE MOJIeINU, HPHUMEHSTH
OCBOCHHBIH MaTeMaTHYeCcKHMH amnmapar Ui pEeNIeHUs IPaKTHKO-
OPHUECHTHUPOBAHHBIX 3aga4, HUHTCPHNPETUPOBATD " OLICHUBATH
IMOJIyYE€HHbIE PE3yIbTaTHhI.

OCHOBHBIE JINHUU COJIEPYKaHUSI Kypca MaTeMaTuku B 5—9 kiraccax:

«Ywucna 51 BBIUUCIECHUS, «Anrebpa» («Anrebpanueckue
BBIPDAXKEHUA, «YpaBHEHUs U HEPaABEHCTBAY), «DyHKLIUN»,
«[eomerpusi»  («I'eomerpuueckue ¢GUrypsl M HUX  CBOWCTBaY,
«3mepenne reoMeTpUUYECKUX BEJINYUHY), «BeposiTHOCTB u

CTaTUCTUKa». JlaHHBIE TMHWHM PAa3BUBAIOTCS MapaJuICIbHO, KaXIas B
COOTBETCTBHHMC COOCTBEHHOM JIOTHUKOM, OJTHAKO HE HE3aBUCHMO OJTHA OT
JIpyroii, a BTECHOM KOHTakTe W B3aumoneiictsuu. Kpome sToro, mx
0O0BEIMHSCT JIOTHYECKAsI COCTaBJIAIOMIAsl, TPAJUIIMOHHO MPHUCYyMIast
MaTeMaTHKE M NPOHMU3BIBAIOIIAs BCE MaTeMaTHYECKHE KYpPCHl U
conepxkarenbHble auHUM. CdopmynupoBanHoe B DenepaibHOM
rocyJapCTBEHHOM OQR30BaTEIbHOM CTaHJapTe€ OCHOBHOTO 0OIIero
oOpa3oBaHHMsI TpPeOOBAaHHE «yMETb  OIEPUPOBATH  IMOHSATHIMU:
omnpejelieHHe, aKcuoma, TeopeMa, JOKa3aTeJbCTBO;  yMEHHUE
pacno3HaBaTb HWCTUHHBIC M JIOXKHBIC BBICKa3bIBaHUsS, HPHUBOJIUTH
MpUMEPBl U KOHTPIPHUMEPHI, CTPOUTH BHICKA3bIBAHUSI M OTPHUIIAHUSA
BBICKA3bIBAaHUI» OTHOCHUTCSI KO BCEM KypcaM, a ¢OpMHpOBaHUE
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JIOTUYECKUX YMEHHH pacrpeneisieTcsi MmoBceM rojaaMm oOydeHus Ha
YPOBHE OCHOBHOTO 00miero oOpaszoBanmsa.ConepkaHne oOpa3oBaHUS,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yjbTaraM OcCBoeHUs [IpumepHoi
paboueli mporpamMMmsbl, paclpeieJ€HHBIM 10 TojaM oOydeHwus,
CTPYKTYPHUPOBAaHO TakKUM o0Opa3oM, YTOOBI KO BCEM OCHOBHBIM,
OPUHIIATIAATHHBIM BOMIpOCaM oOyuarormmecs oOpamannce
HEOJTHOKPATHO, YTOOBI OBJIaJICHUE MATEMAaTHYECKUMH IOHSATUIMHU H
HaBBIKAMH OCYIIECTBJISIJIOCH ITOCJISAOBATEIBHO M IOCTYIIATEIBHO, C
COOJIFOJICHUEM IIPUHLHIIA IPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIIOYAJIMCh B OOIIYI0O CHCTEMY MaTeMaTH4YeCKUX MPEeICTaBICHUN
oOyuaromuxcsi, pacmupsiss ©u yriayOomsis e€, oOpa3yss TIpOYHBIC
MHOYKECTBECHHBIC CBSI3H.

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

B COOTBETCTBUH c denepaabHBIM roCcyaapCTBEHHBIM
o0Opa3oBaTeIbHBIM CTAaHIAPTOM OCHOBHOIO OOIICro oOpa30BaHUs
MaTeMaTHKasIBISIETCsl 00s13aTEIbHBIM MPEIMETOM Ha TaHHOM YpPOBHE
obpazoBanusa. B 5—9 kiraccax y4ueOHBIH Tipenmer «MaTeMmaTHKay
TPpaJHULIHMOHHO M3Y4aeTCsl B paMKax CIEAYIOIIMX YYEeOHBIX KypCOB: B
5—6 knaccax — kypca «Marematuka», B /—9 kilaccax — KypcoOB
«Anrebpa» (BKJIIOYass  3JEMEHTBI  CTaTUCTHKH W TEOpHU
BeposiTHOCTel) u «['eomeTpusi». Hacrtosimieit mporpaMMoii BBOIUTCS
CaMOCTOSITeJIbHBIN yueOHbIN Kypc « BeposiTHOCTh U CTaTUCTHKA».

Hacrosimeid mnporpaMmoil IpegycMarpuBaeTCs BbLACICHUE B
y4eOHOM MJIaHE Ha U3yYEeHHE MaTeMaTHKH B 5—6 kiaccax 5 yueOHBIX
YacoB B HEJICIIO B TCUCHUE KaXKIOTO rofa oO0ydeHnwus, B 7—9 kinaccax 6
Y4eOHBIX 4aCOB B HEJICJI0 B TEUECHHUE KAXKIOI0 rojila 00yUeHHs ,BCETO
952 yueOHBIX 4Haca.

TemaTnyeckoe IuIaHUPOBAaHNUE YyUEOHBIX KYpCOB U PEKOMEHIyeMoe
pacnpejeneHie y4eOHOro BpeMEeHHU JUIsl U3yUYEeHHUs] OT/ACIbHBIX TEM,
MpeJUIoKEeHHbIE B HACTOSIIIEH HMporpaMmme, HaJlo pacCMaTpUBATh Kak
MIPUMEpHBIE OPUSHTHUPHI B IIOMOIIIL COCTABUTEIIIO aBTOPCKOM paboueit
MPOTpaMMbl U MPEXKJe BCEro yuuTeato. ABTOp paboueil mporpaMmabl
BIIpaBe yBEJIMYUTh WJIM YMEHBIIUTH MPEJJIOKEHHOE YHUCI0 yUeOHBIX
94acoB Ha TeMy, 4YTOOBl yriayOWTbCS B TeMaTHKy, OoJiee
3aMHTEPECOBABIIYI0O YYEHUKOB, WM HAlpaBUTh YCWJIUS Ha
npeojoJieHue  3aTpygHeHuM. JlomyCcTHMO  TakKe  JIOKaJlbHOE
rnepepacnpeieiieHue W IIEPEecTaHOBKAa DJIEMEHTOB  COJEpIKaHUs
BHYTPM JaHHOTO kjacca. KoandecTBO TIPOBEPOYHBIX  padboT
(TeMaTHYECKUI N UTOTOBBIM KOHTPOJIb KaUeCTBA YCBOCHUSI y4eOHOTO
MaTepuaga) U UX THI (CaMOCTOSTEIbHBICE W KOHTPOJbHBIE PadOTHI,
TECThI) OCTAIOTCSI HA YCMOTPEHHUE yuHuTessl. TakKe y4dHuTellb BIPaBe
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YBEJIIMYHUTHh WJIW YMEHBIIUTH YHCJIO YYEOHBIX 4acOB, OTBEIEHHBIX B
[IpumepHoOit pabodeit mporpamme Ha 0000IIEeHHWE, TOBTOPCHHE,
cuUcTeMaTu3anuio 3HaHWH oOydaromuxcsi. EAWHCTBEHHBIM, HO
MPUHIUIIHAIBHO BaXXKHBIM  KPUTEPHUEM, SIBISICTCS JIOCTHIKECHHE
pe3yibTaTOB 00y4YeHUs, yKa3aHHBIX B HACTOSIIEH Iporpamme.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA
YYEBHOI'O ITPEAMETA «MATEMATHKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMA

OcBoenue yudeOHOro mpenmera «MaremMaTuka»  JOJDKHO
oOecrieuuBaTh JOCTH)KEHHME Ha ypPOBHE OCHOBHOIO OOILIEro
oOpa3zoBaHUsI CJIEAYIOIIUX JIMYHOCTHBIX, METalpeIMETHBIX U
IIpEeAMETHBIX 00pa30BaTeIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pE3yabTaThl OCBOCHHS IPOTPAMMBl  y4EOHOTO
npeamera «MaTemaTuka» XapaKTEpU3YHOTCH:

HanI/IOTI/I‘ICCKoe BOCIIUTAHHUEC:

OPOSIBICHUEM HUHTEpPECa K MNPOIIIOMY U HACTOAILIEMY POCCUMCKOM
MaTeMaTUKHU, LEHHOCTHBIM OTHOLICHHEM K JOCTHXXCHUSIM
POCCHUHCKMX MaTEMaTUKOB W POCCHUHCKOW MaTreMaTH4YECKOU
IIKOJIbI, K UCOJAb30BAHUIO dTHUX JOCTHXKEHHUU B JAPYTUX HAyKaxX U
MpUKJIagHBIX chepax.

I'paxaaHckoe W JyXOBHO-HPABCTBEHHOE BOCIHTAHUE:

TOTOBHOCTBKO K BBIIIOJIHCHUIO O6H3aHHOCTeﬁ TpaxXagaHuHa U
peanm3anmuHU  €ro TIpaB, IIPEJICTAaBICHHEM O MaTeMaTHYCCKUX
OCHOBaxX (QYHKIIMOHHUPOBAHUS Pa3IHUYHBIX CTPYKTYpP, SIBJICHU,
OpoHeayp TrpakAaHCKOro ooOimiecTBa (BbIOOPHI, OONPOCHI U IIp.);
TOTOBHOCTBIO K OOCYXICHHIO dTHUYCCKUX IPOOIIEM, CBSI3aHHBIX C
OpaKTUYSCKUM IPUMCEHECHUEM JOCTHKCHUH HayKH, OCO3HAaHHEM
BaXHOCTU MOPAJIBHO-OTUYCCKUX TIPHUHOUIIOB B JCATCIbHOCTHU
Y4EHOTrO.

TpynoBoe BocnuTaHue:

YCTAaHOBKOM Ha aKTHUBHOE YyYacTHE B PEIIEHUHM HNPAKTUUECKUX
3ajlad MaTEMaTUYECKOW HalpaBJIEHHOCTH, OCO3HAHUEM BaXXHOCTHU
MaTeMaTHYeCKOro 0Opa3oBaHUs Ha NPOTSDKEHUHM BCEHM KHU3HU IS
ycremHoi mNpodecCHOHAIBHON  AESITEeIbHOCTH W Pa3BUTHEM
HEOOXO/MMBIX YMEHHH; OCO3HAaHHBIM BBIOOPOM H ITOCTPOCHHUEM
WHIMBUYaJIbHOW TPAeKTOPHUH OOPa30BaHUS M KU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX WHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.

DCTETHUECKOE BOCTIUTAHHUE:

CITIOCOOHOCTHIO K  SMOIMOHAIBHOMY U ICTETHYECKOMY
BOCIIPUSITUIO MaTEMaTUYCCKUX OOBCKTOB, 3aJady, pPCIUICHUIA,
paccyXaeHUHN; yMESHHIO BHICTh MaTeMaTHISCKHE 3aKOHOMEPHOCTH
B UCKYCCTBE.
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HCHHOCTI/I HAQY4YHOT'O ITIO3HAHUS:

OpHEHTAllME B JACSITEIbHOCTH Ha COBPEMEHHYIO CHCTEMY
HAyYHBIX [PEJCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS
9eJIOBEeKa, MPUPOAbI U 00MIecTBa, MTOHUMAHUEM MaTEeMaTHYECKOH
HayKd Kak cdepbl YeJIOBCYECKON MAeATCIIBHOCTH, JTaloB €&
Pa3BUTHSAH 3HAYUMOCTHU JJIs1 pa3BUTHS LIUBUIN3AIUU; OBJIaJE€HUEM
SI3BIKOM MaTE€MaTUKHU U MaTE€MaTU4YECKOM KyJIbTypOoH Kak CpeaCTBOM
MMO3HAHMUSI  MHpa; OBJAJACHHEM  NPOCTEHIIMMH  HaBBIKAMU
HUCCIEeI0BATEIbCKON NS TEIbHOCTH.

dusnueckoe BocnuTaHue, HOPMUPOBAHNE KYJIBTYDPBI 30POBbS 1
IMOLHOHAIBHOTO OIaronoTy Hs:

TOTOBHOCTBIO IPUMEHSITh MaTeMaTHYEeCKHE 3HaHUsI B HHTEpecax
CBOCTO 3J0POBBs, BEICHHUS 3I0POBOrO 00pasa >XU3HH (3I0pOBOE
MMUTaHue, COATAaHCUPOBAHHBIN PEXKUM 3aHSATHH U OTABIXA, pETyJIsIpHAS
(puznueckas aKTUBHOCTB); c(hopMHUPOBAHHOCTHIO HaBBIKA
pediiekcun, NTpU3HAHUEM CBOETO IpaBa Ha OMIMOKY M TaKOTO e
pasa JIpyroro 4ejioBeKa.

DKOJIOTHUECKOE BOCIUTAHHE:

OpHeHTaHHeﬁ Ha NTPpUMEHCHHUEC MaTEMaTHUYCCKHUX 3HaAHUKN JJIs1
pelreHusi 3agad B OO0JACTH COXPAaHHOCTH OKpY’Kalollel cpelbl,
IUTAHUPOBAHHUS MTOCTYIIKOB M OLIEHKH UX BO3MOYKHBIX ITOCIICACTBUI
UL OKpY’KaloIle cpelbl; OCO3HAaHHEM IJIOOAJIBLHOTO XapaKTepa
AKOJIOTUYECKHUX IIPOOIEeM U MmyTeid UX perIeHus.

JIMIHOCTHBIE Pe3yJIbTaThl, 00CCIEUHBAIOIINE ATANTAINI0 00yIAIOIIETOCS K
U3MEHSIOIHUMCS YCIOBUSM COIIMATIbHOM U IPUPOJAHON CpeJibl:

TOTOBHOCTBKO K JEHCTBUSIM B YCJIOBHUSIX HEOIPEAEIEHHOCTH,
MOBBIIIEHUIO YPOBHS CBOE€H KOMIETEHTHOCTH 4Yepe3 MPAaKTHYECKYIO
JeATEeIbHOCTb, B TOM YHCJIE€ YMEHHUE YUYUThCSA y JAPYTHUX HIOJEH,
MIpUOOpEeTaTh B COBMECTHOM AESITEILHOCTH HOBBIEC 3HAHUS, HABBIKA U
KOMMETCHIINN U3 ONBITa IPYTHX;

HE0OX0AUMOCThIO B (POPMHUPOBAHNH HOBBIX 3HAHWM, B TOM YHCJIIE
bopmynupoBaTh UIeH, MOHITHS, TUIIOTE3bl 00 00BEKTaX U SIBJICHUSX,
B TOM 4YHCJIE paHEe HE W3BECTHBIX, OCO3HABaTh JACOUIIUTHI
COOCTBEHHBIX 3HAaHWM M KOMIIETEHTHOCTEH, INIAHUPOBATH CBOE
pa3BHUTHE;

CHOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYalHUIo,
BOCHPUHHUMATHh CTPECCOBYIO CHUTYaI[UIO KaK BBI3OB, TPeOyromIuii
KOHTpPMeEpP, KOPPEKTUPOBATHh NPUHUMAEMBbIE PELICHUS U AeUCTBUS,
(opmynupoBaTh ¥  OOEHMBATBH PHUCKA HW  IIOCJIEICTBUA,
¢opmMupoOBATH OMBIT.
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METAIIPEJAMETHBIE PE3VJIbTATBI

MertanpenMeTHbIe pe3yJIbTaThl OCBOCHHS IPOrpaMMbl  y4eOHOrO
npeamera «MaTteMaTHKa XapaKTepH3yIOTCs OBJIAJICHUEM
VHUBEPCANbHLIMU — HO3ZHAGAMENAbHBIMU  OCUCMBUAMY, YHUBEPCATbHbIMU
KOMMYHUKAMUGHBIMU OCliCMBUIMU U YHUBEPCATbHLIMU PEZYAAMUGHBIMU
oeticmeusamu.

1) VHugepcanvHvie  nosnasamenvHvle — Oelicmeus — 0Oecneyusaom
Gopmuposanue  06A3068bIX  KOZHUMUSHLIX — NPOYECCo8  0OYUAIOUWUXCA
(oceoeHue Memooo8 NOZHAHUA — OKPYHCAIOweeo Mupa; npuMeHeHue
JI02UYECKUX, UCCIe008AMENbCKUX — Onepayuil, YMeHuil pabomamv ¢
uHgpopmayuet).

ba3zoBrle noruueckue HeﬁCTBHHI

— BBISIBJISITh W XapaKTEPU30BaTh CYIICCTBCHHBIC IPU3HAKHU
MaTeMaTHYeCKHX OOBEKTOB, TIIOHATHI, OTHOIICHHH  MEXIY
TOHSATHSIMH, dopmympoBaTh OTIpeIeIICHUS TOHSITHHN;
YCTaHABJIMBATh CYNICCTBCHHBIN MPU3HAK KiacCU(pUKAIIUUA, OCHOBAHUS
JUIsT 00OOIIEHUsI M1 CPaBHEHUSI, KPUTSPUU IIPOBOAUMOTO aHAJIN3a;

— BOCOPUHUMATb, dbopmynuposath u nmpeoopa3oBLIBATH
CYXJICHUS: YTBePAUTCIbHBIC U OTPUIIATCIbHBIC, CANHUYHBIC, YaCTHBIC
u 001IHe; yCIOBHBIC,

— BBISIBIISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npoTuBOpeYrs B pakTaxX, JaHHBIX, HAOIIOJCHUSIX U YTBEPKICHHUSIX;
npemaraTb KpPUTEPUH JIsI  BBIABJICHHUS 3aKOHOMEPHOCTEU |
IIPOTHUBOPEYUH;

— JeaaTh  BBIBOABI C  HMCHOJIB30BAaHWEM  3aKOHOB  JIOTHKH,
JICTYKTUBHBIX WU WHIYKTHBHBIX YMO3aKITIOUCHUH, YMO3aKIIFOUCHUH IO
aHaAJIOTHH;

— pa3dupaTe JOKa3aTeIhCTBA MAaTEeMaTHYECKHUX YTBEPKICHUH
(mpssMBbI€ ¥ OT TIPOTHBHOTO), MPOBOJAUTH CAMOCTOSITEIBHO HECIIOKHBIC
JI0Ka3aTeJIbCTBa MaTeMaTHICCKUX (axTos, BBICTPaWBaTh
apryMEeHTAaIIUIO, MPUBOIUTH MPUMEPBHI u KOHTPIIPUMEPHI;
00OCHOBBIBATh COOCTBEHHBIEC PACCYKIACHHUS,

— BBIOMpATh CIOCOO pemieHusi y4eOHOW 3amadu (CpaBHHUBATH
HECKOJIbKO BapHaHTOB PEHICHHS, BRIOMpATh HamOoJiee IMOAXOIAIIHNIC
Y4ETOM CaMOCTOSITSIILHO BBIACICHHBIX KPUTCPHUECRB).

ba3oBbie uccinenoBarenbckue ACHCTBUS:

— HCIIOJIB30BaTh BOIIPOCHI KAaK MCCIIEAOBATEIbCKUI MHCTPYMEHT
o3HaHus; (OpPMyJIMPOBATH BOIIPOCH], (PUKCHUPYIOUIHE NPOTHBOPEYHE,
mpooOJIeMy, CaMOCTOSITEJIBHO YCTaHAaBIMBAaTh HCKOMOE M JIaHHOE,
(opmupoBaTe TUNIOTE3Y, ApTYMEHTHPOBAThH CBOIO MTO3ULINIO, MHEHHE;
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— MIPOBOJAUTH II0 CAaMOCTOSITEJIBHO COCTaBJICHHOMY IUIaHY
HECJIOKHBIN SKCIIEPUMEHT, HeOoJIbIIIOE HCCIIeJOBaHNE 1o
YCTaHOBJICHUIO ocobeHHocTeH MaTeMaTHYE€CKOTO o0BbeKTa,
3aBUCUMOCTEH 0OBEKTOB MEXKIy COOOM;

— CaMOCTOSITEIIFHO (POPMYITHpOBaTH OOOOIICHUS W BBIBOABI TIO
pe3yJibTaTaM IPOBEAEHHOTO HAOIIOACHUS, UCCICIOBaHMs, OIICHUBATD
JIOCTOBEPHOCTH IMOJIy4CHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHHI;

— MIPOTHO3UPOBATh BO3MOXKHOE pa3BHTHE IIpOIecca, a TaKXKe
BBIJIBUTATh IIPEAIIOJIOKEHUSI O €ro Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ unhopmarnuei:

— BBISIBJISITH HEJNOCTATOYHOCTh W M3O0BITOYHOCTH HHGOpPMAIHU,
JIaHHBIX, HEOOXOAUMBIX JIs PELICHUS 3aJ]1a4y;

— BBIOUPATH, aHaAJU3UPOBATH, CHUCTEMaTU3UPOBATh u
HHTECPHPETHPOBATh HHGOPMALIMIO PAa3IMYHBIX BHIOB H  (QopMm
MpeICTaBIICHUS;

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

— OLICHUBATh HAA&KHOCTh HWH(OOPMALMHU IO  KPUTEPHSIM,
MPpeAI0KESHHBIM YYHUTEIIeM 158)071 chopMyJIMPOBAHHBIM
CaMOCTOSITEIILHO.

2) Vuueepcanvivie KOMMYHRUKAMUGHbLE OclicmEus 00eCneyueaom
chopMuposanHOCcmeb COYUANLHBIX HABBIKOG 00OVUAIOUJUXCSL.

Ooi1enue:

— BOCHPHUHUMATH U (QOPMYJIMPOBATH CYKJICHHUSI B COOTBETCTBUH C
YCIOBUSIMU U LEJISIMHU OOIIEHUsI; SICHO, TOYHO, IPAMOTHO BbIPAXKaTh
CBOIO TOYKY 3pEHHs] B YCTHBIX M IIHMCbMEHHBIX TEKCTax, JaBaTh
IIOSICHCHUS I10 XO}Iy pemeHI/m 3aga4u, KOMMeHTI/IpOBaTB I'[OJ'Iy‘IeHHBIﬁ
pe3yJbTar;

— B Xome OOCYXXIeHHsI 3aJaBaTh BOIIPOCBI II0 CYIIECTBY
obcyxxaaeMol TeMbl, TIPOOJIEMBI, pelnaeMol 3aJa4du, BHICKA3bIBATh
HJICY, HAaIICJICHHBIC Ha IIOUCK PEIICHUS, COIIOCTaBISATH CBOU
Cy)K):[eHI/Iﬂ C Cy)K}IeHI/ISIMI/I leyFI/IX yqaCTHI/IKOB auajiora,
00Hapy>XMBATh Pa3IUINE U CXOJICTBO MO3UIINI; B KOPPEKTHOMH (popme
dopmyIpoBaTE pa3HOTJIACHUS, CBOU BO3PaAKCHHUSI;

— OPEACTaBISITh PE3YJIbTAThl PCIICHUS 3aJadyd, JDKCIICPUMCHTA,
HCCICHOBaHUs, IIPOCKTA; CaMOCTOSTEIBHO BbIOHUpaTh (Qopmar
BBICTYIUICHUSI C y4&TOM 3amad Ipe3CHTAlMd W OCOOCHHOCTEH
ayIUTOPHUH.

CoTpyIHUYECTBO:
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— [OOHMMAaThb U HCHOJb30BATh MNpPEUMYIIECTBAa KOMAaHIHOW H
UHIUBUYalbHOMU padoThI npu pelieHuu Y4EeOHBIX
MaTeMaTH4YeCKUX 3aj]1ad;

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

— ydacTBOBaThb B TIPYNHOBHIX ¢dopMax paborsl (0OCykaeHus,
OOMEH MHEHHSIMH, MO3TOBBI€ IITYPMBI U JIp.); BBIIIOJHSITH CBOIO YacTh
paboThl M KOOPIMHHUPOBATH CBOM JACHCTBUSA C JPYTHUMH YICHaAMH
KOMaH/Ibl; OLICHUBATh KadyeCTBO CBOEro BKJaJa B OOIIMK HNPOIYKT MO
KpHUTEpUSIM, CPOPMYJIUPOBAHHBIM YYaCTHUKAMU B3aUMOJI€HCTBUSI.

3) Vuueepcaivnuvie  pecynsamuensie  Oeiicmeus — obecneyusarom
Gopmuposanue cMblCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCIU.

Camoopranusanus:

— CaMOCTOSTEJILHO COCTAaBJIATH IJIAH, aJITOPUTM PELIEHUS 3alauu
(nym ero 4acTh), BBIOMpATh CIIOCOO pemieHus ¢ y4E€TOM HMMEIOIIHX CsI
pecypcoB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHpOBaTh U
KOPPEKTUPOBaTh BAPUAHTHI PELICHUH C Y4ETOM HOBOM MH(pOpMaIIHH.

CaMOKOHTpOJIb:
— BJIQJETh CIIOCO0OaMHU CaMOIIPOBEPKU, CAMOKOHTPOJISL Ipollecca
M pe3yJIbTaTa pPEeLIeHHsI MaTeMaTHIECKOH 3a1a4H;
— OpeaBUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH IIpH
pelIeHnu 3aJadd, BHOCHUTH KOPPEKTHUBHI B AESITEILHOCTH Ha OCHOBE

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

ITOCTaBJICHHON LIEJIN U YCJIOBHUSM, OOBSICHATH NPUYHHBI JIOCTHIKCHUS
WM  HEOOCTHIKEHUS IeJIM, HaXOAWTh OIMMOKYy, JaBaTh OICHKY
OprOOpEeTEHHOMY OMBITY.

[TIPEJIMETHBIE PE3YJIbTATDI

IIpenmeTHble pe3ynbTaTbl ocBoeHUsi [IpumepHoit pabouei
MporpaMMbl O MaTeMaTHKe IPEJCTaBJICHBbI MO rojaM OOydYeHHs B
CIIEYIONINX pasjiesax MporpaMMbl B paMKax OTIEIbHBIX KYypPCOB: B
5—6 kmaccax — kypca «MaremaTtuka», B 7—9 Kilaccax — KypCOB
«Anredpa», «I'eomeTpus», « BEeposSITHOCTb U CTATUCTHKA.

Pa3zBuTHe TOTHYECKUX MPEACTABICHUN U HABBIKOB JIOTHYECKOTO
MBILIJICHHUSI OCYIIECTBIISICTCSI HA NPOTSDKEHUH BCEX JIET OOy4YEeHHUS B
OCHOBHOM IIKOJI€ B paMKaxX BCE€X HAa3BaHHBIX KypPCOB.
ITpenmnomaraercsi, YTO BBIITYCKHHUK OCHOBHOH IIKOJBI CMOXET
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CTPOUTH BBICKA3bIBAHUSI " OTpULIAHUS BBICKA3bIBAHUH,
pacrno3HaBaTh UCTHHHBIC U JIOKHBIC BBICKA3bIBAHWS, IIPUBOIUTH
OpUMEPHI U KOHTPIIPUMEPHI, OBJIaJeeT MOHSITUAMU: OINpEJIeIeHHUE,
akcuoma, Teopema, J0Ka3aTeJIbCTBO — U HAYUYUTCS HCIIOJIL30BaTh
WX IIPU BBIITOJTHEHNUH yYESOHBIX M BHEYUYEOHBIX 3a7ad.
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[IPUMEPHAAA PABOYASA MPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKAY. 5-6 KJTACCBI

LEJIM U3YYEHUA YYEBHOI'O KYPCA

IIpuopuTeTHEIMHU IIEIAMH OOYyUEHHUs MaTeMaTHKe B 5—6 kiaccax
SIBJISTEOTCSI:

— TpomoDKeHHe (OPMHUPOBAHUS OCHOBHBIX MaTEMaTHYECKHX
TOHSITHH (uwucio, BEJIMYMHA, reomMeTpudecKas ¢urypa),
o0ecneunBaroIIux MPEeMCTBEHHOCTh u IIEPCIEKTUBHOCTh
MaTeMaTH4eCKOro oopazoBaHus 00yYarOIINXCS;

— pa3BUTHE HHTEJUICKTYyaJIbHBIX U TBOPYECKUX CHOCOOHOCTEH
00y4YaroIIMNXCs, ITO3HABATEIBHOW aKTUBHOCTH, HCCICAOBATEIIHCKUX
YMEHHUH, HHTepeca K U3yYSHHUI0O MaTeMaTHKH;

— moJaBeAcHHE OOydYaromIuxcs Ha JOCTYIHOM Uil HUX YPOBHE K
OCO3HaHUIO B3aMMOCBS3H MaTEMaTHKH U OKPYIKAIOIIETO MUPA;

— ¢dopmupoBanue (byHKIHOHAIBHOU MaTeMaTHYSCKOU
rPaMOTHOCTH: YMCHHS pPaclo3HAaBaTh MaTeMaTHYECKHE OOBEKTHI B
peadbHBIX )KU3HCHHBIX CUTYallHsIX, IPUMEHITh OCBOCHHBIC YMEHUS TSI
pelIeHusT MNPaKTUKO-OPUEHTUPOBAHHBIX 3aJa4, HHTEPIPETUPOBATH
IMOJIYYCHHBIC pPE3yJabTaTbhl W ONCHMUBATL HUX Ha COOTBCTCTBUC
OPaKTHYESCKON CUTyaIlHH.

OCHOBHBIC JJUHHAU COJICP)KaHUSI Kypca MaTeMaTUKH B 5—6 kiaccax
— apudmeTHdeckass U TeoOMeTpUYecKasi, KOTOpbIE€ pPa3BUBAIOTCS
napanajiejlbHO, Ka)xJasi B COOTBETCTBUH C COOCTBEHHOW JIOTUKOM,
OJJHAaKO, HE HE3aBHUCHUMO OJiHa OT JPYrod, a B TECHOM KOHTAaKTE€ U
B3auMoguecTBun. Takke B Kypce MNPOUCXOAUT 3HAKOMCTBO C
SJIEMEHTAMHM alreopbl U ONMHCATEIIFHOW CTaTHUCTHUKH.

HNzyuenne apudmeTHdecKkoro Marepuajla HadyMHAeTcsl  CO
CUucreMaru3anum W pasBUTHUA 3HAHUU O HaATypaJbHBIX 4YHCJIaX,
MIOJIy4YEHHBIX B HadaJabHOW wikoJie. IIpu 3TOM coBeplIeHCTBOBAaHUE
BBIYHCIIUTEIILHOW TEXHUKH U (POPMUPOBAHUE HOBBIX TEOPETHUYECKUX
3HAaHUM coyeTaeTcsi C Pa3BUTHUEM BBIUYHCIMUTEIBHONW KYJIbTYpPHI, B
YaCTHOCTH ¢ 00yYeHHEeM NPOCTESHIIINM NMpUEMaM NPUKUIAKHA U OICHKH
pe3yJbTaToOB  BbIUMCIEHHUH. M3yueHue  HaTypalbHBIX  4YHCEN
MpoJoJDKaeTcst B 6 Kilacce 3HaKOMCTBOM C HadaJIbHBIMH MTOHSTHSIMUA
TEOPHH JEITIUMOCTH.

Jlpyroii KpyITHbIN OJIOK B cOoAepKaHUU apuPMETHIECKON JIMHUN —
510 Apobu. Havamo n3ydeHus: OOBIKHOBEHHBIX U JECATHYHBIX IpoOeH
OTHECEHO K 5 KJlaccy. DTO MEepBBIM 3Tal B OCBOSHUH JApobeid, Korna
MIPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMM HIESMU, IOHSTUIMHU TEMBI.
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ITpu 3TOM paccMoOTpeHHE OOBIKHOBCHHBIX APOOCH B MOJIHOM 00BEME
MIPEAIISCTBYET U3YUCHHUIO ASCATUIHBIX NPOOei, YTO IIeaecoodpa3Ho
C TOYKH 3PCHUS JIOTUKH U3JI0KCHUSI YUCIIOBOW JIMHUU, KOT/1a IIpaBuiia
JICHUCTBUI C JICCATUYHBIMU JPOOSIMH MOKXHO OOOCHOBAThH YyiKe
U3BECTHBIMHA anTopUTMaMHU BBITIOJTHCHUS IEeUCTBUN C
OOBIKHOBEHHBIMH APOOSAMH. 3HAKOMCTBO C IAECCITHYHBIMH JIPOOSIMUA
pacuiupuT  BO3MOXKHOCTH  JJIsI [OHUMAaHHUS  OOYYarOIIUMUCS
MPUKIATHOTO TPUMEHEHHUS HOBOM 3alHUCH TPU H3YYCHUHU IPYTHUX
MpeaMEeTOB H TIPU TPAKTHYECKOM Hcmoib3oBaHnu. K 6 kmaccy
oTHecEH BTOpPOW »HTam B U3YYCHHUU JPOOCH, TAC NPOUCXOIUT
COBCPIIICHCTBOBAHUE HABBIKOB CpaBHCHHUS W NpPeoOpa3OBaHUs
nopoOeili, OCBOCHHWE  HOBBIX  BBIYHUCIHTCIBHBIX  aITOPUTMOB,
OTTa4yuBaHUEC TEXHUKU BLI‘{I/ICHCHI/Iﬁ, B TOM 4YHCJE€ 3HaYeHUH
BBIpa’KCHUI, COMepIKalIuX U OOBIKHOBEHHBIC, U AECCATUYHBIEC ApOoOH,
YCTaHOBJICHHUE CBsA3CH MEXITy HHMH, PACCMOTpPEHHE MPUEMOB
peuienust 3anad Ha Japodbu. B Havame 6 kijacca NOPOMCXOJUT
3HAKOMCTBO C IIOHATHUCM IIPOILICHTA.

OCOOCHHOCTBIO HW3YYCHHUS IIOJOXKUTCIBFHBIX H OTPHIIATEIbHBIX
Hucell ABIACTCA TO, YTO OHHM TaAKXKEC MOTYT pacCMaTpuUBaATLCA B
HECKOJIbKO »dTanmoB. B 6 Kkilacce B Hadajie HW3Yy4YCHHUS TEMBbI
«ITonoXuUTeIbHBIE U OTPHUIIATCIBHBIC YHCJIa» BBIICISISCTCS MOJITEeMa
«Ilenple unciaa», B paMKax KOTOPOI 3HAKOMCTBO C OTPHIIATECIBHBIMU
yucjiaMHu " HeﬁCTBHﬂMH C MOJIOKUTCJIBHBIMU W OTPpUHATCIbHBIMU
9UCIaMHU TIPOUCXOIUT HAa OCHOBE COJIEPXKATSIIFHOTO MOAXOoAa. IDTO
MMO3BOJISIET Ha JOCTYIIHOM YPOBHE TIO3HAKOMHUTBH  yUaIIUXCS
OPAKTUYICCKHN CO BCEMU OCHOBHBLIMU MOHATUAMHU TEMbI, B TOM YHUCIIC
W C TpaBWIaMH 3HAKOB TIPU BBIIIOJTHCHUH apUPMETUICCKUX
nevicteuil. 3yyeHne paoHaIbHBIX YHUCENI HA 9TOM HE 3aKOHYHUTCH,
a OyzeT MNpoJO/DKEHO B Kypce ainredopel 7 Kiacca, YTO CTaHET
CICAYIOIIUM IIPOXOAOM BCE€X IIPHUHIOUITHAJIBHBIX BOIIPOCOB, TEM
caMbIM pa3JleJICHUEe TPYAHOCTEH oOJierdaeT BOCIPHUITHE MaTepuaa,
a pacmpeacsicHHWe BO BPEMEHH  CIIOCOOCTBYeT  IIPOYHOCTH
MMPUOOpPETAeMBIX HABBIKOB.

Ilpu oOyyeHHHM pEIICHUIO TEKCTOBBIX 3ajady B 5—6 kiaccax
HCHOJIB3YIOTCS apu(PMeTHYeCKHEe TPUEMBI pEIICHUs. TeKCTOBBIC
3aaa4u, pe€macMbIC Ipu OTpa6OTKe BBIYUCIIUTCIIBHBIX HABBIKOB B57
6 kyaccax, pacCMaTPUBAIOTCS 3aJlaYM CICAYIOIUX BUJIOB: 3aJla4d Ha
JIBUKCHUE, Ha  YacTW, Ha  MOKYIKH, Ha  padoty W
MIPOU3BOAUTEIFHOCTD, Ha MPOIECHTHI, HA OTHONIICHUS W HPOTOPIINH.
Kpowme Toro, oOydaromuecst 3HaKOMSTCS ¢ MPpUEMaMH pEIIeHUs 3a1a4
nepeOOpoM  BO3MOXKHBIX  BapHaHTOB, yd4aTcss  padoTtate C
nHDopMarmei, mpeJICTaBJIeHHONH B ¢opme TaOJIUI] UITH JHarpaMM.

B IIpumepHoit paboueii nporpamMmme PELYyCMOTPEHO
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dbopmupoBanue OponeaeBTUUYECKUX anredpanyecKux
npeacraBjieHui. bykBa Kak CHUMBOJ HEKOTOpPOro 4YHcjia B
3aBUCUMOCTH OT MaTE€MaTHYECKOTOKOHTEKCTa BBOJUTCS MOCTEIEHHO.
BykBeHHass CUMBOJIMKaA HIUPOKO HCIOJB3YETCSl MPEXKIEe BCEro s
3annucy OOIINX YTBEPKACHUN U NMPEIIOKESHUH, (HOPMyII, B 4aCTHOCTH
JUIsT  BBIYMCJICHUSI TEOMETPHUUYECKMX  BEJIMYMH, B  KadeCTBE
«3aMEeCTUTEeNsD» 4YHucia.

B kypce «MartemaTtukm» 5—6 KiraccOoB NMpeacTaBiIeHA HarJIsgHAas
reoMeTpHsi, HallpaBJICHHAs] HAa pa3BUTHE OOPA3HOTO MBIIIJICHUS,
IIPOCTPAHCTBEHHOTO BOOOpaXXEHUsI, H300Pa3UTEIILHBIX YMEHUN. DTO
BAXKHBINA 3Tal B U3yUCHUU I'€OMETPHUH, KOTOPBIil OCYIIECTBIISIETCS
Ha HarJSITHO-IPAaKTHYECKOM YPOBHE, OIMHPACTCS Ha HarJISIIHO-
oOpa3Hoe MblIUIeHHEe oOydaromuxcsa. boabmas poiabs OTBOAUTCS
MPaKTUYECKOMN JIeATEeIbHOCTH, OMBITY, 3KCHEPUMEHTY,
MozaenupoBanuio. OOydaromuecs 3HAKOMSITCA C T€OMETPHUYCCKUMU
¢urypamMmm Ha MJIIOCKOCTH M B HNPOCTPAHCTBE, C UX HNPOCTECHIIMMH
KOH(UTypaUsIMU, ydaTcsi U300pakaTh MX Ha HEJIMHOBAHHOU U
KJIeT9aTOUW Oymare, pacCMaTpUBAIOT UX IpOCTelInne cBolicTBa. B
nopolecce MU3y4YeHHUsS HarjlsiJHOW TEeOMETPUM 3HAaHUs, MOJy4YCHHBIC
oOydJalmuMHUCsT B HayaJlIbHOW IIIKOJIE, CHCTEMAaTH3UPYIOTCS U
pacImmpsroTCs.

MECTO VYEBHOI'O KYPCA B YUEBHOM IIJTAHE

CornacHo y4yeOHOMYy IulaHy B 5—6 kjaccax wu3ydaeTcs
HHTErpUPOBAHHBIN IpeaMeT «MaremaTuka», KOTOPbIA BKJIIOYAET
apudmMeTHdecKnii MaTepHal W HaTrJBITHYIO T€OMETPHIO, a TaKXKe
MIPOTIC/ICBTUYECKUE CBEJICHUSI M3 alIreOpbl, SJI€MEHTHI JIOTUKH U
HayaJla ONHUCaTeJIbHOW CTATUCTUKH.

VY4eOHbli 1J1aH Ha U3yYeHHEe MaTeMaTHKH B 5—~6 kijraccax OTBOJIHUT
HE MeHee 5 ydeOHBIX YacoB B HEJEII0 B TEUEHHE KaXXIOro rojaa
oOyueHwus, Bcero He meHee 340 y4ueOHBIX 4acoB.

COAEPXXAHUE YYEBHOI'O KYPCA (ITO T'OJIAM OBYUYEHU )
5 knacc

Hamypanvnvie uucna u nyno

Harypansnoe wuwmcio. Pspa Hatypanpublx uucedn. Ywumcimo 0.
N300paxxenue HaTypajdbHBIX 4YHCEJI TOYKAaMH Ha KOOPIMHATHOU
(4UCIIOBOM) TIPSIMOM.

ITo3unuonHasi cucreMa cUUCIIeHHs. PuUMckass HyMmepamusi Kak
MpUMeEp HENO3UIIMOHHOW CHUCTEMBI CUHMCIICHUs. JlecsaThuHas cucremMa
CYHCJICHUSL.
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CpaBHCHHE HATypaldbHBIX YHCEJI, CDABHCHUE HATYPaJIbHBIX YHCEIT
¢ aynéM. CnocobObl cpaBHeHUs. OKpyTIeHHE HATypadbHBIX YHCEN.

CroxeHue HaTypaIbHBIX YHCEN; CBOWCTBO HYJIS IPH CIIOKCHUH.
Brruntanme kak IOelCTBHE, OOpaTHOE CIIOKCHHIO. YMHOXXEHHE
HATypaJdbHBIX YHCEJ;, CBOUCTBA HYJs U CAWHHUIILI IIPU YMHOXXCHHU.
Jlenenmne kak neWcTBue, oOpaTHOe YMHOXXEHHUIO0. KOMMOOHEHTHI
AercTBUi, CBSI3b  MEXIY  HHMH. IlpoBepka  pesyibTara
apudmeTudeckoro neiictus. [lepeMecTUTEIILHOE U COYCTATCIHBHOC
CBOMCTBa (3aKOHBI) CIJIOKCHHUS W YMHOXXCHHS, PACIPENSIIUTEIHFHOC
CBOMCTBO (3aKOH) YMHOKCHUS.

Hcmonp30Banne OykKB s 0O0OO3HAaYCHUSI HEWU3BECTHOTO
KOMIOOHCHTA U 3alIUCU CBOWCTB apU(PMETUICCKUX ACUCTBUIA.

Jemurenn M KpaTHBIE YHCIA, PAa3JIO)KCHUE Ha MHOXXHUTEIH.
IIpocteie 1 cocTtaBHBIC yncia. [Ipusnaku nenmumocta Ha 2, 5, 10,
3, 9./leneHne ¢ OCTaTKOM.

CrernieHb ¢ HaTypaJIbHBIM ITIOKa3aTejeM. 3alvch 4ucjia B BUJIC
CYMMBI pa3psiIHbIX claraeMbIX.

YHucioBoe BbIpakeHUE. BrpluncieHne 3Ha4YeHUN YHUCIIOBBIX
BBIPA’KEHUM; NOPSIAOK BBITOJHEHUsT AeicTBuil. Mcnonb3zoBaHue
OpU  BBEIYHUCICHHUIX MEPEMECTHUTECIFHOTO H COYETaTeJILFHOTO
CBOMCTB (3aKOHOB) CJIOKEHHS M yMHOYXEHHS, PacCIpeaeIUTSILHOTO
CBOMCTBA YMHOJKEHMUSI.

Jpoou
IIpencraBienue o ApoOW Kak CcriocoOe 3amyUCH YacTH BEJIHUYHUHBI.

OObikHOBeHHBIE ApoOu. [IpaBmibHBIE W HeNpaBUIbHBIE JPOOU.
CMemaHHasi apoOb; IpPEJCTaBICHHE CMEIIaHHOW ApoOW B BHAE
HENpaBWJILHOW JOpoOM W BBIACJICHHUE [EJIOH 4YacTH 4YHucia U3
HenpaBWILHOU npobu. M3o00pakeHne apodeil ToukaMu Ha YUCIIOBOU
npssmoii. OcHOBHOe cBOWCTBO 1npodu. CokpalrneHue apoOeid.
IMpuBenenne npodu Kk HOBoMy 3HamMeHaTeno. CpaBHeHUE JIpoOeii.

CroxeHue U BRIYUTAaHUE Ipo0ei. YMHOKXEHHUE U AeeHue apooeii;
B3aMMHO-OOpaTHBIE IpoOHu. Haxo)X/IeHrne YacTH I1eJ0T0 | IEJIOTO 10
€ro YacTH.

Jlecstuanast 3anucek apoo6eii. [IpencraBpieHne IecCATUIHONW ApooH
B BUJI€ OOBIKHOBEHHOU. M300parkeHre NecATUIHBIX Apo0eii ToukaMu
Ha 4YHUCIJIOBOH mpsimoil. CpaBHEHHE IECATUYHBIX ApOOeH.

Apudmerndyeckue  JIEUCTBUSL € JIGCATHYHBIMH  JpOOSIMU.
OkpyrieHue JeCITUIHBIX IPOOCH.

Pewienue mexcmoswvix 3aoau
Pemienne TEKCTOBBIX 3amad  apu(PMETHYCCKUM CIIOCOOOM.
Pemenue jiormdeckux 3anad. PemieHwe 3amay mepebopoM BcexX
BO3MOHBIX BapWaHTOB. VICIOJB30BAHWC NPU PEUICHHUH 3ajad
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TaOJIUIL U CXEM.

Pemienue 3apau, cojiepKaliux 3aBHCHUMOCTH, CBSI3BIBAOIIIUE
BEJIMUYUHBI: CKOPOCTb, BpEMsl, PACCTOSIHUE; II€Ha, KOJMNYECTBO,
CTOUMOCTh. EDWHUIIEI W3MEpeHHus: Macchl, o0BEMa, IICHBI;
paccTosiHusl, BpeMEHH, CKoOpocTU. CBs3b MEXJIy eIUuHUIaMu
U3MEPEHUS KaXX/I0U BEJIUYUHBI.

Pemrenne OCHOBHBIX 3a/1ad Ha ApPOOH.

IlpencraBieHue HJaHHBIX B BUJC TAOJHUIl, CTOJI0YATHIX JAATPAMM.

Haznaonaa zeomempusn

Harnsinaele npencraBiieHuss o GuUrypax Ha INIOCKOCTH: TOYKa,
OopsiMasi, OTpPE30K, JIyd, YyroJj, JOMaHas, MHOIOyTOJbHUK,
OKpY>XHOCTb, Kpyr. VYroa. Ilpsmol, ocTpeiii, Tynoi u
Pa3BEPHYTHIN yIJIBL.

JlnmuHa oTpe3ka, METpHYEeCKHE eAWHULBI JIIUHBL. J[inHa
JIOMaHOU, NEepUMETP MHOIOyrojibHUKA. l3mepeHne m mocTpoeHue
YTJIOBC HOMOIIBIO TPAHCIOPTHUPA.

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

N306pakeHue ¢Guryp, B TOM 4YHCIC Ha KJIeT4aToil Oymare.
I[MocTpoenue koHpUTYpauii U3 YacTell MPsIMOU, OKPYKHOCTHU Ha
HEJIWHOBAaHHON W kieTudaTtoil Oymare. lcmoap3oBaHHME CBOMCTB
CTOPOH U yTJIOB NPSIMOYTOJIbHUKA, KBaJpaTa.

IInomane NpsIMOYroJIbHUKAa U MHOTOYTOJBHUKOB, COCTAaBJIE€HHBIX
U3 TIPSIMOYTOJIBHUKOB, B TOM 4YHcie (QuUryp, M300pakEHHBIX Ha
KjeTdyaTon Oymare. EXMHUIIBI U3MEPEHUs TLIOIA .

Harmsimaele mnpencraBiieHHss O IPOCTPAHCTBEHHBIX (UTypax:
MPAMOYTOJIbHBIH napasjieaenuIes, KyO, MHOTOTPaHHUKH.
HN3o00pakeHne NPOCTEHININX MHOTOTPAaHHUKOB. Pa3BépTku Kyba u
napautenenumnena. Cosnanne Mojieseiit MHOrOrpaHHUKOB (U3 Oymaru,
MIPOBOJIOKH, TUTACTHJINHA H JP.).

OO0BEM mOpsIMOYTOJBHOTO Tapajuiesenuiena, Kyoda. EmxuHuner
u3MepeHus oobéma.

6 kiacc

Hamypanvuvie uucna

Apupmernyeckue OEWCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMU
4HCJIaMU. YucnoBble BbIpaKEHUSI, HOPSAOK HeHCTBUMH,
UCTIOJIF30BaHUE CKOOOK. Mcmomp3oBaHmMEe TIpU  BBIYHCICHUSIX
MIEPEMECTUTEIIFHOTO ¥ COYETATEIbHOTO CBOWCTB CIIOKEHHUS H
YMHO>KEHHUS, pacnpenesuTeIbHOTO CBOMCTBA YMHO>KEHHUSI.
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OkpyriieHue HaTypaJIbHBIX YHUCE.

Jlenurenu M KpaTHBIC YHCIIa, HAUOOJBIIHN OOIIUN JICITUTCIIh U
HamMeHbIllee odmee KpaTHOE. JIeTMMOCTh CyMMBI M TIPOU3BEACHHUS.
JleneHne ¢ ocTaTKOM.

/pobu
OOBIKHOBEHHAsI OpoOb, OCHOBHOE CBOMCTBO ApOOM, COKpamieHHue

npoOeii. CpaBHEHHE U ynopsimodnBaHue Apodeit. Pemenne 3agaq Ha
HaXO0XJICHUE YaCTH OT LIeJIOr0 U LEJIOTo 10 ero 4acTu. JlpoGHoe 9uciio
Kak pe3yJsbTar neneHus. IIpencraBienue necsTUHYHON ApoOu B BUAC
OOBIKHOBEHHOU Ipodu u BO3MO>XXHOCTH MIpEeICTaBIICHUS
OOBIKHOBCHHOW ApOoOM B BHIE NIECATHYHOH. [lecsaTuyHble OpoOH H
MeTpuyeckas cucremMa Mep. ApupMeTHYecKue ASUCTBHUS U YUCIOBBIC
BBIPA)KCHUsI ¢ OOBIKHOBEHHBIMU U IECATHYHBIMU APOOSMHU.

OtHomienue. JleJieHne B JTaHHOM OTHOIICHHWHM. Macmitao,
nponopuus. [IpuMeHeHne PONOPHUIl IPU PELICHUM 3aJ1ad.

IlonsaTe mnpoueHTa. BbluucIIeHWE NPOLIEHTa OT BEIWYHHBI H
BEJIMYMHBI 10 ¢€ NMPOLEHTY. BrIpakeHHe NMPOLEHTOB NECATHYHBIMU
npoo6simu. Pemienue 3ajad Ha NMPOUCHTHI. BBIpakeHHE OTHOIICHHS
BCJIIMYMUH B IIPOLICHTAX.

Ilonosrcumenvnvie u ompuyamenvrvie Yucia

ITonoxurensHble U OTpULIaTENbHbIE uncia. Llensie uncia. Moaynb
4qHciia, TeOMEeTpHUYEecKasi HWHTEpIpeTanusi MOAYJsl  YHCJa.
N300pakeHne dYHCced Ha KOOPJIWHATHOW TIpssMol. YHCIIOBBIC
npoMexxyTku. CpaBHeHre 4ywucell. ApudmMmerudeckue AeHCTBUSI C
MOJIOXKHUTEJIBHBIMH U OTPUIATEIIBHBIMHU YHCIAMU.

IlpssmoyronpHass  cucteMa  KOOPAMHAT  HA  IUIOCKOCTH.
KoopamHaaTel TOYKHM Ha IUIOCKOCTH, alciucca ¢ OpAWHATA.
IMocTpoenue Touek U GpUryp Ha KOOPJAMHATHOMN MIIOCKOCTH.

bykeennvie sviparcenus

ITpumeneHnue OyKB JUIsl 3alICH MaTEeMaTHYECKUX BBIPAKCHUU U
npeioxxeHnii. CpolicTBa apupMeTHYECKUX JeiicTBU. BykBeHHBIS
BBIDAXEGHNUSI W YHCJIOBBIC IIOJACTAaHOBKH. ByKBEeHHBIE paBEHCTBA,
HaXO0X/ICHHE HEWU3BECTHOTO KOMMOOHEHTa. PopMyibsl; (OPMYIIHI
nepuMeTpa M IUIOMAJAM NpPsIMOYrOJbHHUKA, KBajpara, oO0béma
napauiesyienuriesa u Kyoa.

Pewenue mexcmoswix 3aoau
Pemnrenne TEKCTOBBIX 3adad  apUPMETHIECKHM CIIOCOOOM.
Pemenue jiormdeckux 3anad. PemieHwe 3amay mepebopoM BcexX
BO3MOYHBIX BapHUAHTOB.
Pemienne 3apad, colepikalux 3aBHCUMOCTH, CBSI3BIBAIOIIUX
BEJIMYHUHBI: CKOPOCTb, BpEMsi, PACCTOSIHHUE; LIeHa, KOJIMYECTBO,
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CTOUMOCTB, IPOU3BOAUTCIIbLHOCTL, BPEMHI, 00BEM pa60TI>I. EﬂI/IHI/IHI)I
U3MEPEHUS: MAaCChbl, CTOUMMOCTH; paCCTOSIHUA, BPEMEHHU, CKOPOCTH.
CBs3b MEXKAY CAUHUIIaAMHU U3MEPCHUA KaK10M BEJIUYHUHBI.

Pemienne 3aj1a4, CBSI3aHHBIX c OTHOIIICHUEM,
OPOTIOPIUOHATBHOCTB IO BCIIMYHH, MPOILIEHTaAMU; peulenue
OCHOBHBIX 3aj/I1ad Ha JPOOHH IPOIICHTEHI.

OrneHka u MpPUKUIKA, OKpYyTJIeHHUEe pe3yiabTarta.

CocraBiieHne OyKBEHHBIX BBIPAKECHHUHN IO YCIIOBUIO 3aJa9H.

IIpencraBneHue IOaHHBIX C TIOMOIIBIO TaOJMII M JHArpaMM.
CronbuaTeie nuarpaMMbl: UTEHUE U ITOCTpOoeHHE. UTeHHe KPyTroBbIX
auarpaMMm.

Haznaonasa zeomempus

Harnsigaele npeacraBiieHuss 0 GUTrypax Ha IUIOCKOCTH: TOYKa,
npsimasi, OTpPEe30K, Jyd, YyroJ, JOMaHasi, MHOTOYTOJIbHUK,
4eTBIPEXYTOJBbHUK, TPEYTOJIbHUK, OKPY>KHOCTb, KPYT.

B3aumHOE pacnoyiokeHue JABYyX MNOPSIMBIX Ha I[UJIOCKOCTH,
napajuiebHbIC IPpsIMBbIC, [IEPHEHIUKYIISIPHBIC NIpsiMble. MI3MepeHue
PacCCTOSTHUN: MEXKY JIByMsI TOYKAMH, OT TOYKHU A0 MPSIMOM; JITHHA
MapIipyTa Ha KBaJIpaTHOM CeTKe.

H3MepeHre W MHOCTPOSHHE YIIOB C MOMOIIBIO TPAHCIOPTHPA.

Buns: TPEYTOJIbHUKOB: OCTPOYTOJIbHBIH, MPSIMOYI'OJIBHBIM,
TyHOYI'OJIbHBIN; paBHOOEAPEHHBI, PaBHOCTOPOHHMUIA.
YeThIpEXYTroJIbHUK, OpUMEPHI 4eThIPEXYTOJIBHUKOB.

IpsiMOYTOJIBHUK, KBaJpaT: WCIIOJL30BAHUE CBOWCTB CTOPOH,
yrioB, auaronanei. HMzoOpakeHue reomeTrpuyeckux QUIyp Ha
HEJIMHOBAaHHOW OyMare ¢ WCIOJb30BaHUEM IIHUPKYJIS, JIHHEHUKH,
YTOJBbHHUKA, TpaHcTIOpTHpa. [locTpoeHUs Ha KiieT4aTor Oymare.

ITepumerp w™HOroyronpHUKa. IloHsATHE T1LIOIMAnW QUTYPHI;
eIMHUNBl HW3MepeHust Turomanau. I[IpubmmnkéHHoe wW3MepeHue
wromaa ¢uryp, B TOM YHCJIE Ha KBaJpPaTHOH CETKe.
[pubnm>xEHHOE U3MEPCHUE JUTUHBI OKPY KHOCTH, TUIOIAIH KPyTa.

CuMMeTpHsl: IICHTpaJIbHAasI, OCEBasi U 3epKajbHAasI CUMMCTPHUH.
IMocTpoenne CUMMETPUIHBIX (QHUTYD.

Harnsgaele TipefcTaBieHUs O MPOCTPAHCTBEHHBIX (HTypax:
napasuiejeunea1, Ky0, mpusMa, nupamMuia, KOHYC, HMHJIHHAP, MIap
n cdepa. HM3obpaxeHme TPOCTpaHCTBEHHBIX ¢uryp. Ilpumepsr
pa3BEPTOK MHOTOTPAHHUKOB, MWIWHIpa ©u KoHyca. Co3maHue
Mojenell TPOCTpaHCTBEHHBIX ¢uryp (m3 Oymaru, TPOBOJIOKH,
IJIACTUIIMHA U JIP.).

TTousitTue o00BEMA; eauHUIIBI u3MepeHus: o0BEma. OO0BEM
OpSMOYOJIBHOTO TapajuleJyienunesaa, Kyoa.
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TTAHAPYEMBIE ~ TIPEIMETHBIE ~ PE3VJILTATBI ~ OCBOEHWS
IIPUIMEPHOM PABOYEM ITPOTPAMMBI KYPCA (II0 TOJIAM
OBYYEHUS)

OcBoenne yudeOHOro Kypca «MaremaTuka» B 5—6 xiraccax
OCHOBHOM MIKOJIBI JOJDKHO OOECIIeYHBaTh JTOCTHIKCHHE CIICAYIOIINX
IIPpEeAMETHBIX 00pa30BaTEILHBIX PE3YJIbTATOB:

5 kmacc

Yucna u eviuucnenus
— I[ToHuMaTe U OpPaBWILHO YIOTPEOIISITH TEPMHUHBI, CBSI3aHHBIC C
HaATypaJIbHBIMH YHCJIaMU, OOBIKHOBEHHBIMH U JECSITUYHBIMHU IPOOSMH.
— CpaBHUBaTh W  yHOPAJAOYMBATH HATypaJIbHBICE  YHCIA,
CpaBHUBATHB IIPOCTEHIIINX CIIydasiX OOBIKHOBEHHBIE IPOOH, ECATUUHBIC
npoou.
— COOTHOCUTH TOYKY Ha KOOPAWHATHOW (YHCIOBOIT) TIpsIMOil C
COOTBETCTBYIOIIMM €M YHCIOM M H300pakaThb HATypaJbHBIC YHCIIA
TOYKaMHU Ha KOOPAHHATHOHN (YHUCIIOBOM) TIPSIMOIA.
— BeinonHsATe apudMeTHUYECKHe JNEUCTBHSI C HATypaJlbHBIMHU
YHUCIIaMH, C OOBIKHOBEHHBIMH APOOSIMH B MPOCTEHIINX CIIydasiX.
— BEINONHATE IPOBEPKY, IPUKUJIKY PE3yJIbTaTa BEIUHUCIICHUN.
— OKpyrisaTh HaTypaJdbHBIC YHCIIA.

Peutenue mexcmoguix 3aodau
—  Pemarp TekcToBbIe 3ajauM apUPMETHUYECKHUM CIIOCOOOM M C
TMOMOIIBI0O OPTaHHU30BAHHOTO KOHEYHOTO Iepedopa BCEX BO3MOXKHBIX
BapHaHTOB.
—  Pemarp 3amaum, cojepikaliue 3aBUCHUMOCTH, CBSI3BIBAIOIINE
BEIWYMHBI: CKOPOCTh, BpEMS, pPACCTOSHHE; IIeHa, KOJHUYECTBO,

CTOHUMOCTbD.

— Hcnonp3oBaTh KpaTKue 3aImcu, CXEMBbI, Ta6J'II/ILU:I,
0003HaYeHUs IIpHu pCI€HUU 3a1a4.

—_— ITomp30BaThCss OCHOBHBIMH CAIMHUIaMHU HU3MECPCHHSA: LICHBI,
MacCcChI; pPaCCTOAHUA, BPEMCHU, CKOPOCTHU; BbIpaXaThb OAHU C€AWHHIIBI
BCJIIMYUHBI UEPE3 ApYyruec.

— I/I3BHeKaTB, aHaJIu3upoBaTh, OLICHUBATh I/IH(l)OpMaIII/I}O,
npeaACTaBJICHHY O B Ta6J'II/IL[€, Ha CcTOJI0UaTOM AuarpamMme,
HUHTCPIIPECTHUPOBATE NIPECACTABIICHHBIC HAaHHBIC, UCITOJIbB30BaTh HJAHHBIC
IIpu pCuICHUMN 3a1a4.

Haznaonaa zeomempus
—  Tlonp30BaThCsi TECOMETPUYCCKUMU MMOHSITUSIMH: TOYKA, psMasi,
OTPE30K, JIy4, YyroJi, MHOTOYTOJIbHHUK, OKPY>KHOCTb, KPYT.
—  TlpuBoauTth npumMepbl 00bEKTOB OKPYIKAIOIIETO MUPA,
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HMEIOMMUX (OPMY M3YyUYEHHBIX I'€OMETPUUECKUX (Quryp.

—  Hcnonp30BaTh TEPMHUHOJIOTHIO, CBSI3AHHYIO C YIIaMM:
BEpUIMHA CTOPOHA; C MHOTOYTOJIbHUKAMM: yIOJI, BEpIIMHA, CTOPOHA,
JIUaroHajlb; ¢ OKPY>XHOCTBIO: paJguyc, JUaMeTp, LEHTP.

—  HzoOpaxaTh u3y4YyeHHBIE TreoMeTpHYeckue QuUrypsl Ha
HEIIMHOBAHHOW W KJIeTYaTOH Oymare ¢ MOMOMIBIO MTUPKYJIIS U JIMHESHKH.

—  HaxoauTs QJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C
NOMOIIBIO JIMHEWKH, CTPOHUTh OTPE3KH 3aJaHHON [UIMHBI; CTPOUTH
OKpY>KHOCTbH 33JJaHHOI'O pajuyca.

—  Hcmnonp3oBaTh CBOWCTBAa CTOPOH M YTJIOB NPSIMOYTOJIbHHKA,
KBaapaTa IJIsl UX MOCTPOEHUS, BBIYUCIEHHUS TUIOIAAN U IEPUMETpA.

i Bpraucasats NEpUMETP U IJIOIIAaAb KBaJparta, IpsaMOyIrojbHHUKa,
¢uryp, cocraBiieHHBIX W3 NPSIMOYTOJILHUKOB, B TOM 4YHcie (Uryp,
n300paXEHHBIX Ha KjieT4yaToil Oymare.

—  Ilonp3oBaTbcsi  OCHOBHBIMH  METPHUYECKMMH  €IUHHUIIAMU
U3MEPEHUs] AJHUHBI, IUIOIAAH; BBIpa)KaTb OJHHU €IUHUIBI BEJIUYUHBI
yepes ApyTHe.

—  Pacno3naBath napajiieJenuIe], KyO, HUCHOJIL30BaTh
TEPMHUHOJIOTHIO: BEpIIMHA, peOpo TpaHb, HW3MEPEHUs; HAXOJUTHh
W3MEpEHUs Mapajuieyennmnena, Kyoa.

— Boeruucisite 00bEM  Ky0Oa, Mmapasuieenuiieia no 3aJaHHbIM
UBMEPCHHUAM, MMOJIB30BATHCA €AUHUITIAMH U3MEPCHUA 00BéMa.

— Penrate Heclo)HBIE 3aJauM Ha HU3MEPEHHE T'€OMETPHUUYECKUX
BEJINYUH B MPAKTUYECKUX CUTyalUsX.

6 Kimace

Yucna u evluucinenusn

— 3HaTh W TIOHUMATh TEPMHUHBI, CBSI3aHHBIE C Pa3JIUIHBIMH
BHJIAaMH YHCE]I M crnocobaMM HX 3alliCH, IepexoauTh (eciau >3TOo
BO3MOJXHO) OT OHOM (hOPMHBI 3aITMCH YHCIIa K IPYTOH.

—  CpaBHHUBATH U yHOPSIOYNBATH [EJIBIC YUCIa, OOBIKHOBEHHBIC U
JIeCSITUIHBIC ApOoOH, CpaBHUBATH YHCIIa OJHOTO M Pa3HBIX 3HAKOB.

—  BebmmoaHsaTh, coueTas yYCTHbIE W IIHMCbMEHHBIE TIPUEMBI,
apudMeTHuecKue NEUCTBUS C HATYypPAJIbHBIMHU W IE€JIBIMU YHCJIAMU,
OOBIKHOBEHHBIMHU U JNECATUYHBIMU APOOSMH, TOJIOKHUTEIbHBIMU U
OTPHUIIATEIBHBIMH YHCIAMHU.

—  BbluncasaTh 3HaYEHHUS YHUCIJIOBBIX BBIPAXXEHUMN, BBINOJIHATH
OPUKUAKY W  OLEHKYy pe3yJbTaTa BBIUUCIEHUMN;  BBIMNOJHSITH
npeoOpa3oBaHUsI YHUCJIOBBIX BBIPAXKSCHHNW Ha OCHOBE CBOWMCTB
apuMeTHIeCKUX ASHCTBUH.

— COOTHOCUTBH TOUKY Ha KOOPJAUHATHON MpsIMOIL C
COOTBETCTBYIOIIUM €i YHCIIOM M M300pakaTh YHCJIa TOYKaMH Ha

KOOpPJIMHATHOMW NPsIMOM, HAXOJAUTh MOJIyJIb YHCJIA.
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—  CoOOTHOCUTH TOYKHU B IPSIMOYTOJIBHON CHCTEME KOOpIAHUHAT C
KOOpAWHATaMH 3TOU TOUKHU.

— OKpyraaTh ILedble 4Yucia M JECATHYHBIE IpOOH, HAXOIUTH
OPUOIFIKESHUST 9UCEIT.

Yucnogvle u OyKeeHHblE GbIPAICCHU

—  IloHuMaTe U ynoTpeOIATh TEPMHUHBI, CBA3aHHBIC C 3aIHUCHIO
CTEIIeHM YMCJIa, HAXOIUTh KBaJIpaT U KyO 4ucia, BBIYUCIISI T 3HAUCHUS
YHMCIIOBBIX BBIPAXKEHUM, COJIEepIKaAIIUX CTEIICHH.

—  Ilomp3oBaThecst  TIIpU3HAKaAaMHU  JAEJIMMOCTH,  PAacKJIaIbIBaTh
HaTypaJbHbIC YHCJIa HAa IPOCTHIE MHOXKUTEIIH.

—  Tlomp3oBaThesi MacmITaboOM, COCTaBIISITH  NPOIOPUHU U
OTHOIICHHUS.

—  Hcnonp3oBaTh OyKBBI A8 O0O3HAYCHUsSI YHUCEJ MHPU 3aIlTUCH
MaTEeMaTHYECKUX BBIPAXKCHHUH, COCTABIISITH OyKBEHHBIC BBIPAKCHHUS U
(opmynbl, HAXOANTH 3HaUECHUSI OYKBEHHBIX BBIPAXKECHUM, OCYIIIECTBIISS
HEO0OXOMMBbIE MOJACTAHOBKH U IIPE0Opa3OBaHUsI.

— HaxoauTh HEeM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Peutenue mexcmoguix 3adau

—  Pemarp MHOromaroBbsle TEKCTOBbIE 3aJaul apu(pMETHICCKUM
CIIOCOOOM.

—  Pemats 3aj7a4u, CBsI3aHHBIE ¢ OTHOILIIEHUEM,
OPONOPUHOHAIILHOCTBIO  BEJIIMYMH, IPOLEHTaMH; pelmarb TpHU
OCHOBHBIE 337]a41 Ha IPOOU U MPOICHTHI.

—  Pemars 3amaum, coneprkamue 3aBUCHUMOCTH, CBSI3BIBAIOIINE
BE€IIUYUHBI: CKOPOCTb, BpEMs, PACCTOSIHHUE, I€Ha, KOJIMYECTBO,
CTOMMOCTB; IIPONU3BOIUTEILHOCTh, BpeMsi, 00b&Ma paboThl, UCTIOJIB3Y S
apudmMeTnyeckrue JIeMCTBUs, OIEGHKY, NPUKHUJIKY; I10Jb30BaThCS
€IMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BEIUYHH.

—  CocTaBisiTh OyKBEHHBIE BBIPAYKEHHUS 110 YCIOBHIO 3aJ1a49H.

—  U3Bnekare wHpOpMaANHIO, NPEACTABICHHYIO B TaOiHIax, Ha
JINHEUHOMH, crondgaTon WUIIN KpYrOoBOM auarpaMmmax,
HHTEPIIPETUPOBATH NPEACTABICHHBIC JTaHHBIC, MCIIOJIb30BATh JTAHHBIC
OpU PEelIeHUHU 3a4a4.

— IIpencTaBasaTe MHPpOPMAIIHIO C TOMOMIBIO TaOINIL, TUHESHHON U
cTonbyaTo amarpamm.

Haznaonaa zeomempus
— IIpuBoauTE TIpUMEPHI OOBEKTOB  OKPYXKAIOMIETO MHpa,
uMeromux  GopMy  HM3YYCHHBIX TEOMETPHYECKHX IUIOCKUX U
OPOCTPAHCTBCHHBIX (UrYyp, IPUMEPHl PaBHBIX W CHMMETPHUYHBIX
¢uryp.
— M300pakaTh ¢ MOMONIBIO MUPKYJISI, TUHEHKH, TPAHCIOPTHUPA HA
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HEJIMHOBAaHHOW M KJeTd4aToil  Oymare  H3y4YeHHBIE  IUIOCKHE
reoMeTpudecKue GUTypsl 1 KOHPUTYpATUH, CAMMETPUIHBIC (PUTYPEL.

—  ITlomp3oBaThCsl TEOMETPUYECKUMH HOHSTHUSIMH: PaBEHCTBO
¢uryp, cummeTpHs; HCHONB30BaTh TEPMHUHOJOTHIO, CBSI3aHHYIO C
CUMMETpHUEN: OCh CHMMETPHUH, LIEHTP CUMMETPHHU.

— HaxoauTe BeNWYHHBI YIJIOB M3MEPEHHEM C THOMOIIHIO
TPaHCIOPTHUPA, CTPOUTH YTl 3aTaHHOW BEJIMYHNHBI, IT0JIb30BATHCS IPHU
peluIeHny 3aj1a4y I'paJlyCHONW MEpoil yIrioB; paclio3HaBaTh Ha YepTeKax
OCTpBIH, NIPsIMOH, pa3BEPHYTHIN U TyHOH YIJIBI.

—  Bp/uucaaTe IMHY JIOMaHOM, IIEPUMETP MHOTOYTOJIbHHUKA,
IOJIB30BAThCSI  €AWHUIIAMHA HM3MEPEHUsI [UIMHBI, BBIpAXXaTb OJHU
€IVHUILbl U3MEPEHUSI IJIMHBI 4epe3 Apyrue.

—  Haxoautse, ucnonb3yst 4epTEKHBIE NHCTPYMEHTBI, PACCTOSTHUS:
MEXIy IBYMS TOYKaMH, OT TOYKH 10 MOPSAMOH, UIMHY WIyTH Ha
KBaJIpaTHOU CETKE.

— Brruucisate IJI0LIAAb ¢duryp, COCTaBJIIEHHBIX u3
MPSIMOYTOJILHUKOB, MCHOJIb30BaTh pa3OMEHHE Ha MNPSIMOYTOJbHUKH,
Ha paBHbIe QUIYpHl, JOCTpaMBaHWE O MOPSIMOYTOJIBHHUKA;
OJIB30BAaTHCSI OCHOBHBIMHU €OMHHUIIAMH HW3MEPCHUS IUIOIIAH;
BbIpaxXaTb OOHHW €AWMHUIBI USMECPCHUS TUIOIIAAU YC€PE3 APpYyTHUcC.

—  Pacmo3znaBaThe Ha MOJEIISIX U N300pa’keHUSIX TUPAMHULy, KOHYC,
UJIMHJP, WCIIOJB30BAaTh TEPMHHOJIOTHIO: BEpIIMHA, pedpo, T'paHsb,
OCHOBaHUe, pa3BEPTKA.

—  U3oOpaxarp Ha KJIEeTYaTOW Oymare MOpsMOYTOJIbHBIN
napaiesenuIeI.

—  BpruaucasaTte 00bEM NpsIMOYTOJIBHOTO Iapajuiesenunena, Kyoa,
IMOJIb30BATHCSI OCHOBHBIMHU €IMHUIIAMHU U3MEPEHUsI 00bEMa; BbI

— Pemaths HecJIOKHbBIE 3a/la4Md HA HAXOXJICHHE I€OMETPHUYSCKUX
BCJIMYUH B MPAKTHUYCCKUX CUTyalUAX.
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TEMATHUYECKOE TUNIAHMPOBAHUE YYEBHOI'O KYPCA (II0 TOOAM OBYYEHNS)
5 knacc (He menee 170 u)

HasBanue pa3jiesia
(Tembl) Kypca (4mciI0

OcHoBHOe coaeprkaHue

OcHOBHbIE BH/IbI 1€SITEJILHOCTH oﬁyqammnxm

4acoB)
HartypanbHble 4yucia.
JeiicTBUsA c
HATYPAJIbHBIMHU
YyHCIAMH
(43 v)

JlecsiTuaHasi cCHCTEMa CIUCIICHUSI.
Psin HaTypPaJIbHBIX YHCeIT.
Harypamneubiit  psin. Yucno O.

HarypanbHble qucia Ha
KOOpJAHNHATHON OpsIMOM.
CpaBHeHuUe, OKpYyTJICHHUE

HaTypaJjbHbBIX YHUCEJL.

Apudmerndyeckue JAEUCTBUS C
HaTypalbHBIMHU qUCIIaMU.
CBolicTBa HYJSI MPHU CIOXKEHUH U
YMHO>XEHUH, CBOMCTBA EIWHUIIBI

npu YMHOYEHHUH.
ITepemecturensHoe u
coueTraTesIbHOe CBOMCTBa
CIIOKEeHUS u YMHOEHUS,
pacrpeneaurenbHoe CBOMCTBO
YMHOEHUSI.

ﬂeﬂl/lTeﬂI/l u KpaTHbIC qucJjia,
pasjoxeHue qucia Ha
MHOUTENU. J|eJieHne ¢ OCTaTKOM.
IlpocThle ®W cOCTaBHBIE YHCIIA.

Yurarh, 3alUCBIBATH, CPABHUBATHL HaTypallbHBIC
qpcia; mnpeajaratb M 00CYXKIaTh  CIOCOOBI
YIIOPSITOYUBAHUS TUCEN.

HN306pakaTs KOOPAMHATHYIO MpPSMYIO, OTMe4YaTh
gpciia TOYKaMH Ha KOOPJAMHATHOW  NIPSIMOH,
HAXO0/JAUTh KOOPIMHATHI TOYKH.

HUccaenoBaTth cBoOiicTBa HATYpAITBHOTO psifa, uuces 0
u 1 Opu CIOKEHUU U YMHOKEHHH.

Hcnonn30BaTh NPaBUIO OKPYTJICHUS HATypalbHBIX
4uce.

BbINoHATH apupmeTHyecKue neicTBUs c
HaTypalbHBIMH YHCIIAMH, BBIYUCIATH 3HAYCHUS
YHUCIOBBIX BRIPXKCHUI CO CKOOKaMHU B 0e3 CKOOOK.
3anuceIBaTh MPOU3BEIACHNE B BUE CTCIICHH, YUTATH
CTEIICHH, HCIOJIb30BaTh TEePMHHOJIOTUIO
(ocHOBaHWe, MOKA3aTelb), BBIYHUCASATH 3HAYEHHS
CTereHe.

BbINOJIHATL NPUKMAKY U OLEHKY 3HauyeHUuH
YHCIIOBBIX BBIPOKCHUH, NMpeAIaraTb M NPHMEHATH
NPUEMBI IPOBEPKU BHIYHUCICHUN.

Hcnonp30BaTh NPH BHIYHCIEHHAX ITEPEMECTUTEIIEHOE
W COYeTaTeJIbHOE CBOWCTBA CIOKEHHUSI U YMHOXEHHS,

28




IIpu3naku neaumocTtH Ha 2, 5, 10,
3,9.

Crenensp c HaTypaJIbHBIM
IOKa3aTeJIeM.

YuciioBbI€ BBIPAXKECHHUS; TTOPSIJIOK
NEHCTBUN.

Pemrenne TeKCTOBBIX 3a71ad HA BCE
apudMeTHIecKue AeHCcTBUS, Ha
ABIDKEHHUE U TTOKYTIKH

pacrpenenauTeabHoe CBOHCTBO YMHOKCHUS;
dopmyanpoBare H NPHMEHSATH npaBuiIa
peoOpa3oBaHUsl YHCIIOBBIX BBIPOKCHHI Ha OCHOBE
CBOMCTB apH(pMeTHIEeCKUX ISHCTBHIL.

HccaenoBarb YHUCIIOBBIC 3aKOHOMEPHOCTH,
BBI/IBUTATH " 000CHOBBIBATDH TUIOTE3bl,
dopmyaupoBaTth  0000IeHMS W BBIBOABI IO
pesyJibTaTam MIPOBEIEHHOTO HCCIIeIOBAHHUS.

DopMyJMPOBATh  ONpeJeJeHUs]  JICIUTEIsT U
KpaTHOTO, HA3bIBaTh JEJIUTEIIM M KpaTHBIC YHCIIa;
pacmo3HaBaTh IPOCTHIE M COCTAaBHBIE YHCIIA;
dopmyanpoBaTh W NpUMe-AITH MPHU3HAKH
nennMoctH Ha 2, 3, 5, 9, 10; npuMeHATH aIrOpuTM
pa3JIOKEeHHMsI YHCJIa Ha IIPOCThIE  MHOKHTEIIH;
HAXOJAUTh OCTaTKH OT JIEJICHHSI M HEIIOJHOE YaCTHOEC.

Pacno3naBarthb UCTUHHBIC u JIOKHBIE
BBICKA3bIBAHUS O HATYPAIbHBIX YHCIIaX, NPUBOJAUTH
npuMepbl u KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHUS ¥ OTPHIIAHUS BBICKA3BIBAHUH O
CBONCTBaxX HATypPaJIbHBIX YHCEI.

KoncTpyupoBaTh MaTeMaTHYecKHe HpeIJIOKEHHST C
TIOMOIIBIO CBSI30K «M», U, «ECIH..., TO...».
Pemath,  TekcToOBBIE 3amauM  apH(PMETHIECKUM
CIIOCOOOM, HCHOJIb30BaTh 3aBHCHMOCTH  MEXIY
BEJIMYMHAMHU (CKOPOCTH, BpPEMsl, PAcCTOSIHHE; IIeHa,
KOJIMYECTBO, CTOMMOCTH U Jp.): AHAJTU3MPOBATH U
OCMBICJIMBATH TEKCT 3aJa4u, nepegopmynpoBaTh
yCIIOBHE, HU3BJIeKATh HEeoOXOAWMEIE  JaHHBIC,
YCTAHABJIMBATL 3aBUCUMOCTH MEXIY BeJIWYMHAMU,
CTPOUTH JIOTMYECKYIO LIETIOUYKY PACCYXKICHUH.
MoaeaupoBaTh X0 PEIICHUs 3aJadH C TTOMOIIHIO
PUMCYHKA, CXEMBbI, TaOJIUIIbI.
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IIpuBoaUTH, Ppa3doupaTb, OLEHMBATH Da3JIMYHbIC
peUIeH!s, 3alFCH PEIICHNH TeKCTOBBIX 3aad.
KpuTnyeckd OUIEHHUBATH IOJYUYCHHBII pe3yJibTarT,
OCYIIEeCTBJISATH CaMOKOHTPOJIb, MPOBEPssl OTBET Ha
COOTBETCTBHE YCIIOBHIO, HAXOAUTH OIIHOKH.
Pemiath 3amaun C DOMOIIBIO Iepebopa Bcex
BO3MOKHBIXBaPUAHTOB.

3HAKOMHUTBCSI ¢ MCTOPHEi pa3BUTHS apUPMETHKU

Harusinnasi reomerpusi.
Jlunuu Ha niockoctu (12
1)

Touka, mpsimasi, OTPE30K, JIydY.
Jlomanasi. HW3mepeHue AJIMHBL
OTpe3Ka, METPUUECKHUE €IMHUIIBI
n3MepeHus JauHbl. OKpy>KHOCTHH

KpYT.

IIpakTuaeckas pabora
«ITocTpoenue y30pa u3
OKPYKHOCTEW».

VYroin. Ilpsimoli, ocTpslii, Tynoit u
pa3BEpHYTHIN yriibl. M3mepeHue
YTJIOB.

IIpakTnueckas pabora
«IlocTpoeHue yrios

Pacno3naBaTh Ha yepTexax, pUCYHKaxX, OMMChIBATD,
HCIIOJIB3YsI TEPMUHOJIOTHIO, U HU300pakaTb C

MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB: TOUYKY,
OpsIMyl0,  OTPE30K, JyHd, yroi, JIOMaHy1o0,
OKpPY>KHOCTb.

Pacno3naBaTh, NPUBOAMTHL NpPHMepPbl OO0BEKTOB

pealrbHOTO MHpa, HUMEMUX (GOpMy H3YUEHHBIX
¢uryp, oneHuBaThH UX JTUHEHHBIE pPa3MEpHI.
Hcenoab3oBaTh JIMHEHKYy M TpaHCHOPTUP  Kak
UHCTPYMEHTBI JUJIsI IOCTPOCHUSI U U3MEpPEHUs:
M3MepPATH JUIMHY OTpPe3Ka, BeJIUYUHY yIJla; CTPOUTH
OTPE30K 3aJJaHHON JINHBI,yI0J1, 3aJaHHON BEJIMYUHBI;
OTKJIAAbIBATH LIUPKYJIEM paHble OTPE3KH, CTPOHUTH
OKPY>XHOCTBh  3aJaHHOTro panuyca. H3o0paxkaThb
KOH(UTYpAIMU FeOMETPUYSCKUX (DUTYp H30TPE3KOB,
OKPY’>KHOCTEH, HMX YacTe Ha HEJIMHOBAaHHOU U
KJIieTyaToil Oymare; mpexaraTtb, ONHCHIBATH H
00CyKIaTh CHOCOOBI, AJITOPUTMBI IIOCTPOCHUS.
Pacno3naBarhs M m300pakaTh Ha HEJIMHOBAHHOU U
KJIeTyaToi Oymare TIpsSMOM, OCTpBIHA, TYyMOid,
pa3BEPHYTHIMYTIIEI;, CPABHUBATH YTJIBL.
BbIuncJasTh JJINHBI OTPE3KOB, JOMAaHBIX.
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IMoHnMATH W HCMOJIB30BATH NPHU PelIeHHH 32129
3aBHCHMMOCTH M@Ky €ANHUIIAMH METPUISCKON CUCTEMBI
Mep; 3HAKOMHMTBCSI C HEMETPHUYECKHUMU CHCTEMaMH Mep;
BBIPAKATh JUIMHY B Pa3JIMYHbBIX CIUHULAX H3MEPCHHUS.
HccaenoBath QUrypsl 1 KOHQUTYpAIIUU, UCIIONIB3YS
urdpoBbIe pecypchl

OO0ObIKHOBEHHBIE
apoou

(48 4

Jpo06s. ITpaBunbHBIE u
HENPaBUJIbHBIC po6u.
OCHOBHOE CBOWCTBO  ApoOH.
CpaBHeHHE IpoOeit.

CroxxeHue " BBIYHUTAHUEC
OOBIKHOBEHHBIX npooeit.
CwmemanHas ApoOb. YMHOKEHHUE
u nelneHre  OOBIKHOBEHHBIX
npobeii; B3aMMHO-00paTHbBIC
apoou.

Pemrenne  TEeKCTOBBIX — 3ajad,
conepxkamux Apoou. OCHOBHbIE
3a7add Ha ApoOu.

IIpumenenue OyKB IJIsl 3aITMCH
MaTeMaTHYeCKUX BBIpaKCHUH
UIIPEIOKEHUH

MoaeaupoBatb B TpadUUEcKO, MNOpeaMEeTHOU
dbopme, ¢ momMoOmBIO KOMIBIOTEpPA TMOHSITHA U
CBOICTBA, CBsI3aHHBIC C OOBIKHOBECHHOW IPOOBIO.
YuTaTh U 3aNMCHIBATH, CPABHUBATH OOBIKHOBEHHBIC
npoOu, mpeasaratb, 000CHOBBIBATH U 00CY:KIATh CIIOCO
OBl yHOpsIIOYMBaHUS OPOOCH.

HN306pakaTh OOBIKHOBEHHBIC OPOOH TOYKAMHU Ha
KOOPIMHATHON OpsIMOiA; HMCII0JIb30BATh
KOOPAWHATHYIO MIPAMYIO JJIsI CpaBHEHUS ApOOei.
@opMyJIHPOBATh, 3aMUCHIBATHL € TMOMOIIbI0 OYyKB
OCHOBHOE CBOMCTBO OOBIKHOBEHHOM npodu;
HCIMOJIb30BATh OCHOBHOE CBOWCTBO JpoOHM IS
COKpaIIeHus a1pooeil u NmpuBeneHuss ApPoOM K HOBOMY
3HAMEHATEITIO.

IIpencraBasiTh  CMEIIaHHYIO JApoOb B  BHUIE
HEINpPaBWILHON M BBIACISITH LIEIYIO YacTh YHClIa M3
HETPaBWILHOM pobwu.

BbINoHATH apupmeTHyecKHue nefcTBus ¢
OOBIKHOBEHHBIMHM APOOSMH; NPHMEHSITH CBOWCTBa
apudMETUUYCCKUX ASUCTBUN Ui pallHOHATH3AIUN
BBIYMCIICHUIA.

BbINOJHAT, NPUKHAKY W ONEHKY pe3yJbTaTta
BBIYMCJICHUI; NpemIaraTb W TPHMEHSITh NPUEMBI
NPOBEePKH BHIUHMCICHUIA.
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IIpoBoauTH HCCaEAOBAHNS CBONCTB Apo0eii, onmupasich
Ha 4YHCJIOBBIE DSKCIHEPUMEHTHI (B TOM YHCIE C
MOMOIIIBIO KOMIOBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JOXXHBIE BBICKA3bIBAaHUS
0 Ipo6siXx, NPUBOAUTL NPHMePbl M KOHTPIPHUMEPHI,
CTPOHTH BBICKA3bIBAHUS u OTpHULIAHUS
BBICKa3bIBAHUI.

PemiaThb TEeKCTOBBIC 3a/1a4H, COACpIKaIIUE TPOOHBIC
HaHHBIC, W 3aJla4l Ha HaXO0>KJICHHUE YaCcTH IEeJI0T0 U
IICJIOTO II0 €ro YacTH, BBISABJSATH MX CXOJACTBA H
pa3ianyus.

MoaeaupoBaTh X0 PEIICHUS 3aa9d C TTOMOIIBIO
pHUCYHKa, CXEMBbI, TaOJINIIBI.

IIpuBoauTh, pa3déupaTh, OIEHUBATH PA3THUIHBIC
pelIeHus, 3alUCH PEIICHNH TeKCTOBBIX 3a7ad.
KpuTHyeckn oneHMBATH IIOJIYyYEHHBIH pe3yJbTar,
OCYIIECTBIISITH CAMOKOHTPOJIb, MPOBEPsIT OTBET HA
COOTBETCTBHE YCIOBHUIO, HAXOJAUTH OIIHOKH.

3HAKOMHUTBCSI ¢ UCTOPHeEi pa3BUTHS apUPMETHKN

Harnsgnast
reoMeTpusi.
MHOroyroJibHuK1

(10 u)

MHOroyrojgbHHUKH.
YHeThIpEXYTOJIbHUK,
IpsIMOYTOJIBHUK,KBaJIpaT.

IIpakTuueckas paborta
«IlocTpoenne MNpsIMOYIoOJIbLHUKA
C 3aJaHHBIMH CTOPOHAaMHM Ha
HEJIMHOBAaHHOU Oymare».

TpeyroabHuk.

OnucepIBaTh, HCHOJIL3Ys TEPMHHOIOTHIO, H300PaKaTh
CIIOMOIIBIO UePTEKHBIX HHCTPYMEHTOB M OT PYKH,
MOJICTUPOBATh U3 OyMard MHOTOYTOJIbHUKH.

IpuBoIUTH NMPHUMEPBI OOBEKTOB PEATHHOTO MHpA,
MMEIOTITNX dopmy MHOTOYTOJILHUKA,
IIPsIMOYT'OJIBHUKA, KBaJpara, TPEyTOJIbHUKA,
OLICHMBATh UX JIMHEHHbIE pa3Mepbl. BeIunciasiTh:
TIepuUMeTp TPEyTrOoJIbHUKA, OpsIMOYTOIBHHUKA,
MHOTOYTOJIBHUKA; IJIOIIAJb MNPsIMOYTOJIbLHUKA,
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ITnoniane u
OpsSIMOYTOJIBHUKA
MHOTI'OYTOJIbHUKOB,
COCTaBJICHHBIX
OpsSIMOYTOJILHUKOB,
U3MEPEHUs TUIOIIA H.
MHOTOYT'OJIbHUKA

nepuMeTp
"

us
€ IUHUIIBI
ITepumerp

KBajpara.
H300paskaTh OCTPOYIOJIbHBIC, NPSIMOYTOJBHBIC U
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTh Ha HEJIMHOBAaHHOW M KjeTdyaToOW Oymare
KBaJpaT U OpAMOYTOJIbHUK C 3aJaHHBIMU JUIMHAMU
cropoH. HccienoBarb cBoicTBa NPsIMOYTIOJIBbHUKA,
KBajpata IIyTéM OJKCIEpHUMEHTa, HaOII0IeHNs,
U3MEpPECHUs, MOJEJIMPOBAHUS; CpaBHUBAaTh
CBOMCTBaA KBaJipaTa M MPsIMOYTOJILHUKA.

KoncTpyupoBaTth MaTeMaTH4eCKHE HPEIJIOKEHHSI C
MIOMOUIBIO CBS30K «HEKOTOPBII, «IFO00T.
Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BBICKA3bIBAHUS
O MHOIOYIrOJIbHUKaX, HIPHBOJAMTHL IPUMEPbI U
KOHTPIIPUMEPHIL.

HccaenoBaTh 3aBUCHMOCTB IUIOLIAAM KBajapaTra OT
JUIU-BI €r0 CTOPOHBIL.

Hcenoab3oBaTh CBOMCTBA KBAJIpaTHOW CETKU ISt
rnocrpoeHust GUryp; pa3ouBaTh NPSIMOYTOJIbHUK Ha
KBaJpaThl, TPEYrOJIbHUKH; COCTABJIATHL (PUTYypHI U3
KBaJpaTOB U MPSIMOYTOJIHHUKOB M HAaXOOUTh WX
IUIOIIAJb, Pa30uBaTh (PUTYpPHI HA IPSIMOYTOJIBHUKH
U KBaJIpaThl U HAXOJUTh UX IJIOLUIAb.

BpIpaskaTh BEeIWUYMHY IDIOMIAAM B Pa3]IMIHBIX
€IMHAIIAX HM3MEPEHMs] METPUYECKOH CHCTEMBI Mep,
MOHUMATH M HCHOJb30BATh 3aBHCHMOCTH MEXIY
METPUYECKUMU SOUHNAIIAMH W3MEPEHHUs IIJIOMIA .

3HAKOMHUTHCS ¢ MPUMePaMH MPHMeHeHHs TUTOIAIN 1
nepuMeTrpa B MPAKTHUYECKUX cUTyauusx. Pemartsb
3aJaudl U3 peajbHOl JKM3HHU, MNpeajararb H
00Cy:K/1aTh pa3jMUYHbIe CMOCO0bI pPEIIeHUs 3a0a9
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JecsaTHUHBIEIPOOH
(38 v)

JlecsiTuaHast  3ammch  JIpOOCi.
CpaBHCHHE ICCSITUIHBIX APOOCH.

HenicTBus c TECATUIHBIMU
IpoOsIMU. OxpyriieHne
NECSITUYHBIX ApOOCi.

Pemrenne TEKCTOBBIX — 3ajad,
conepxamux apoou. OCHOBHBIE
3aJa4y Ha OIpoou

IMpeacTaBasiTh NeCATHUHYIO NpOOb B BUAE OOBIKHOBEHHOM,
4YUTATH U 3aNMCHIBATH, CPABHUBATH JCCSITHYHBIC APOOH,

npeajiaraTb, O0OOCHOBBLIBATL H 00CY’KAaTh CHOCOOBI
YIOPSIIOYUBAHUS IECSITUIHBIX APOOEH.

HN306pakaTs  gecsiTUUHbIE JOpoOM  TOYKaMH  Ha
KOOpAWHATHON IpsAMOIi.

BrpIgBASATH CXO0/ICTBA H pa3Inaus MPaBIII

apudmernueckux AeHCTBUH ¢ HaTypaJbHBIMU YHCIAMHU U
NECATUYHBIMHU IPOOSMH, OOBSCHSITH UX.

BpINOJIHATL apudMETHIECKHE ACHCTBUS C NECSITUIHBIMU
IpOOsIMH; BBINOJIHATL NMPUKHIKY H OLEHKY pe3yJbTara
BBIYHUCIICHUH.

IIpumMeHsATH cBOHCTBA apUPMETHUCCKUX ACHCTBUUA IS
paLuoHaIM3auu BBIYUCICHUM.

IIpuMeHATH NPaBHJIO OKPYIJEHHS] IECATUYHBIX ApPOOei.
IIpoBoaANTH HCCIETOBAHUA CBOWCTB IECATHYHBIX ApoOeii,
ONUpasicb Ha YHCJOBBIE 3KCHEPHUMEHTHI (B TOM YHCIE C
MIOMOIIBI0  KOMIIBIOTEPA), BBLIABHUIaTh THUNOTe3bl U
MIPUBOJUTE UX OOOCHOBAHUS.

Pacno3sHaBaTh HCTUHHBIE U JIOXKHBIE BBICKA3bIBAHUS O
Jpo0sIX, MPUBOAUTH MPUMeEPBI U KOHTPIIPUMEPEI, CTPOUTH
BbICKA3bIBAHUS U OTPHUIIAHUS BBICKA3bIBAaHUN.

PemiaTth TEKCTOBBIC 3ajayd, cojAepiKaliue JpoOHbIe
JaHHbIE, U HAa HAX0XKJCHHE YaCcTH 1EJIOTO U LIEJIOr0 10 ero
JacTH; BBIABJIATH UX CXOJCTBA U pa3iu4us.
MoaeaupoBaTh XOJ PpEIICHUS 3aJadyd C IIOMOIIbIO
pucyHka, cxembl, Tabnuiel. I[IpuBoauTH, pa3éuparsb,
OLICHMBATh PA3JIMYHbIC PEILICHUS, 3aIIMCH PELIEHUN TEKCT
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BbIX 3a1a4.

OnepupoBarb  APOOHBIMH  YHCIAaMH B  PEAIbHBIX
SKH3HCHHBIX CUTYAITHSIX.

KpuTnueckn OLEHUBATH  IIOJIYYCHHBIH  pe3yibTar,
OCYIIECTBIIATE CaMOKOHTPOJIb, IPOBEpsii OTBET Ha

COOTBETCTBHE YCIIOBUIO, HAXOJUTH OIIHOKH.
3HAKOMHUTBCSI ¢ MCTOPHUeEi pa3BuTHs apUPMETHKU

Harasanas
reomerpus. Teaa u

¢urypsis
npocrpancree(9 )

MHororpanauku. 3o6pakeHue

MHOTOTPAaHHUKOB. Monaenu
IIPOCTPAHCTBEHHBIX TeEI.
ITpsiMOyronabHbIN
napauiejenuresn, KyO.
PazBépTku KyOa "
napaJeJieIuIe/a.
IlpaxkTuaeckas padora
«Pa3BépTka KyOa».

O6BéM Kyba, HOPSIMOYTrOJIBHOTO
rapaJuiesienurena

Pacno3HaBaTh Ha 4epTelkax, PHCYHKaX, B OKPYKalolem
MHupe MPSIMOYTOIBHBII TapajuIeNenunes, KyO0,
MHOTOTPaHHHKH, ONMCHIBAThH, HCIOJIb3Ysl TEPMUHOJIOTHIO,
OLICHUBATH JIMHEHHBIE pa3Mephl.
IIpuBoauTs, mNpuUMepbl OOBEKTOB
uMeromux ¢GopMy MHOTOTPDAaHHUKA,
napajjenenunena, Kyoa.
HN306pazkaTh KyO Ha KieTUuaTOil Oymare.
HUccaenoBartnb cBOlicTBa Kyo0a,
rapasuiesienurnena, MHOTI'OIPaHHHUKOB,
MOJEIIH.

Pacno3naBath H HM300paxkaTh pa3BEPTKH Kyda U
napasuienenurena. MoxeTupoBaTh Ky0 U napayiieennIie
n3 Oymaru M MHpPOYUX MaTEpUAIOB, OOBSIICHATH CIOCOO

peambHOTO  MHpa,
OPSIMOYTOIBHOTO

NPSIMOYTOJIBHOT'O
HUCIIOJIB3Ysl

MOJIETTUPOBAHMSI.

Haxonurtn U3MEpPEHUs], BBIYMCJIATH Iomanb
MOBEPXHOCTH; 00BEM Ky0a, HPSIMOYTOJIBHOIO
napajuIelIeluIe1a; HMCeCJeg0BaTh 3aBHCHMOCTh 00bEMa

Ky0a OT IJIMHBI ero pedpa, BHIABUTaTh M 000CHOBBLIBATH
runoTe3sy.

HabuawoaaTh M NPOBOAMTL AHAJOTHM MEXIY IMOHATHUAMU
Iomaau u oobEMa, mepuMeTpa 1 IIO[aIH MTOBEPXHOCTH.
Pacno3HaBaThb UCTHUHHBIC W JIOKHBIC BBICKA3bIBAHUS O
MHOT'OTPpaHHHUKAX, MPUBOAUTH MPHUMeEPbI 1 KOHTPIIPUMEPHIL,
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CTPOUTH BBICKA3BIBAHUSA U OTPULIAHUA BBICKA3bIBAHUM.

Pemiath 3a1auM 13 peajbHOM KU3HU

IloBTOpEeHME M
0006menne(10 )

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

BbiuucasTh  3HA4YE€HUs  BBIPAXKEHHUM, CcOAep Kallux
HaTypaJlbHBIE YHCJIA, OOBIKHOBEHHBIE U JECATUYHBIC
ApoOH, BRIMOJHATE NPeoOpa3OoBaHUs YHCEII.

BeiOupaTs cnocod CcpaBHEHHS YHCEJ, BBIYHCICHUH,
NMPUMEHSITh CBOHWCTBA apu(PMETHYSCKUX IEHCTBHUI IS
panroHaNIU3alui BEIYHCICHUH.

OcylecTBJIsITh CAMOKOHTPOJIb BBHITIONTHAEMBIX ASHCTBUH U
caMOIIPOBEPKY pe3yiabTaTa BBIYHCICHUH.

Pemiats 3apaum U3 peanbHOM JKU3HU, HNPUMEHSITh
MaTeMaTHYecKHe 3HAHMsS IS PELISHUs 3a1ad U3 JIPyTHX
Y4eOHBIX IPEIMETOB.

Pemarp 3asaum  pa3sHbIMH CHOCO0AMM, CPaBHHMBATh
crmocodbl peIICHMs 3aJadd, BBIOHPATh PaNMOHAJBLHBIN
crnocoo
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6 knacc (ue menee 170 )

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

OcHoBHOe coaepikanue

OcHOBHbIE BH/IbI 1€STEJIHLHOCTH oﬁyqammnxm

HartypanbHbie
4mcaa

(30 v)

Apupmernyeckue OEUCTBUS C
MHOTO3HAYHBIMHU HaTypaJbHBIMHU
YHCIIaMU. YucnoBsie

BBIPAXKEHUSI, NOPSIAOK JAEHCTBUH,

HCIIOJIb30BaHUE CKOOOK.
OkpyriicHHe HaTypallbHBIX
qucell.

Jlenutenn W KpaTHBIC 4YHCIHA;
HaWOOJILIIUN OOLIUN JIEIUTEIEL U
HanMeHbIIIee o0Iee KpaTHOeE.
PasosxeHue 4yncia Ha NPOCTHIS
MHOXXHUTEJH. J{eIUMOCTh CyMMBI
u npowusBeneHus. Jlenenue c
OCTaTKOM.

Penrenne TeKCTOBBIX 3aga4

BpInoJaHsaTh apupMeTHUYeCKHe 1eCTBHS ¢ MHOIO3HAYHBIMU
HaTypaJIbHBIMU YHUCIAMHU, HAXOAUTH 3HAYEHMsI YHUCIIOBBIX
BBIpQKCHHUI €O CKOOKaMH H 0e3 CKOOOK; BBIYHCIATH
3HAYEHHUSA BBIpaKEHUH, cojeprKaInx CTCIICHH.
BbINOJHAT, NMPUKHIKY ¥ OIEHKY 3HAYCHHUN YHCIOBBIX
BBIDOKCHHI, NMPUMEHSITh NPUEMBI NMPOBEPKH pE3yJIbTaTa.
HUcnoab3oBaTh NPH BBIYUCIEHUSIX T[EPEMECTUTEIIBHOE U
coyeTaTesIbHOE CBOMCTBA  CIIOKEHUSI UM YMHOMEHHUsI,
pacnpeeuTeIbHOe CBOWCTBO YMHOKEHUSI OTHOCHUTEIIBHO
CJIOKEHUsI, CBOMCTBA apU(PMETHYEeCKUX JeHCTBUH.

HUccaenoBaTs 4YHCIOBBIC 3aKOHOMEPHOCTH, IPOBOJIUTH
YHUCJIOBBIC DKCIIEPUMCHTHI, BHIABHTaTh M O00OCHOBBLIBATH
TUIIOTE3bI.

@dopMyIMPOBATH ONpeNeSieHUsl JCIUTEIST W KPaTHOTO,
HaMOOJIBIIETO OOMIEro ASIUTEIS U HANMEHBIIIETO OOIIEro
KpaTHOTO, IMTPOCTOTO0 U COCTAaBHOT'O YHCEJ; UCITOJIb30BAThH
9TH MOHSTHUS MPU PEIICHUU 3ajad.

IpuMeHATHL AaJrOPUTMbI BBIYUCICHHUS HAUOOJBIIETO
o0mrero aenwuTelissi U HAUMEHBIIETOo OOIIero KpaTHOro
)lByX YHUCCII, aJ'lFOp]/ITM pa3no>KeH1/m qucJjia Ha l'[pOCTl)Ie
MHOKUTENHN.

HccaenoBaTh yciuoBus aenumoctd Ha 4 u 6. cciienoBarn,
o6cykaaTh, GOpPMYJIHPOBATH U 000CHOBBIBATH BBHIBOJ O
4ETHOCTHU CYMMBI, IPOU3BEJICHHUSI: IBYXUETHBIX YHUCEIl,
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JBYX HEUYETHBIX YHCIE, YETHOTO W HEYETHOTO YHCEI.
HUccaenoBath cBoiicTBa JEIUMOCTH CyMMBI U
MPOU3BEICHUS YHCEIl.

IIpuBoaAMTH MpUMeEPHI YHCEN C 3aJaHHBIMU CBOMCTBaMHU,
pacno3HaBaTh BepHbIe M HeBepPHbIe YTBEPXKICHUS O
CBOMCTBAxX 4YHCEJl, ONPOBEPraTh HEBEPHBIC YTBEPKIACHUS C
MOMOIIBIO KOHTPIPUMEPOB.

KoncrpyupoBare MaTeMaTH4ecKHe NMPEIJIOKEHHUS C TTOMOIIBIO
CBSI30K «H», «HWJIW», «ECJH..., TO...».

PemiaTth TEKCTOBBIC 3aJadd, BKIIOYAIONINC ITOHSITHI
NETUMOCTH, apU(PMETHIECKUM CIIOCOOOM, MCIOIb30BaTh
nepedop BCeX BO3MOYKHBIX BapHUaHTOB.

MojaeaupoBaTh XOJI pEUICHUS 3aJadyd C ITOMOIIBIO
pHUCyHKa, CXEMBbl, TaOJIHULIBI.

IIpuBoautb, pa3duparb, OLUECHUBATH  pa3JIMYHbIC
pelleHus, 3alUCy PElISHU TEeKCTOBBIX 3aJau
Kpurnyeckn  oneHMBaTh  IIOJYYEHHBIH  pe3yJibTar,
HAaXOIWTh OIIHMOKH, OCYHIIECTBIATH CAaMOKOHTPOJIb,
IIPOBEPSISt OTBET HAa COOTBETCTBHUE YCIOBHIO
Haraaanas IlepnneHauKyIsspHBIE OpPSIMBIE. PacnosnaBare Ha 4epTekax, PpHUCYHKax Cllydaud
reomMeTpusi. ITapanmenbHBIC TIPSIMBIE. B3aMMHOI'O PACHOJIOXKEHUS ABYX MPSIMBbIX.

IIpsavMbie Ha
miockoctu (7 1)

PaccrossHue  Mexnay — aByMms
TOYKAaMH, OT TOYKHU 10 MPSIMOH,
JUIMHA ITyTH Ha KBaJgpaTHOM
ceTke.
IIpumepst
MIPOCTPAHCTBE

IPpAMBIX B

H3006pakaTh ¢ NOMOLIBIO YePTEKHBIX HHCTPYMEHTOB Ha
HEJIWMHOBaHHOM u KJIETYaTOH Oymare nBe
IepeceKarolnuecs NpsMble, IBE MapajijiebHble MpsMBbIE,
CTPOUTH MPSIMYIO, IEPIICHIANKYJSIPHYIO JaHHOH.

IMpuBoauTs npuMepbI MMapaJIeIbHOCTH u
NEPNECHAUKYIIIPHOCTH IIPSAMBIX B IIPOCTPAHCTBE.

Pacno3naBaTh B MHOTOYTOJIBHUKAX NEPHEHAUKYIISIPHBIC U
rmapajuieIbHbIe CTOPOHBI. M306paskaTh MHOTOYTOTbHUKHU
C napajujiCJIbHbIMH, INNIECPHECHANKYJIIPHBIMHU CTOPOHaAMM.
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Haxoaurs paccTossHUE MEXY IBYMs TOUKaMH, OT TOUKH
IO TpsIMO#, JUIMHY IIyTH Ha KBaJpaTHOH CETKEe, B TOM
YHCIJIE UCIOIB3Ysl LHU(PPOBBIE PECYPChI

Jpoou
(32 v)

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

Jlecsituunble apobu u
METpHUYECKasi CHCTEMA Mep.
Apudmerndyeckue IeHCTBUS C
OOBIKHOBEHHBIMH u
JIECATUIHBIMH JPOOSMH.

OtHouienue. Jlegenue B JTaHHOM

OTHOIIICHUH. Macmrra0o,
PONOPLIHS.

Ionstue MIpOIIeHTA.
Brruucnenue OpoleHTa oT

BCJIMYUHBI M BEIIMYHHBI TIO €€
MpPOILECHTY.

Pemenne TeKCTOBBIX 3agad,

CcoJiepIKaImux npoou "
MPOIIEHTHI.

ITpakTuueckas pa6ora
«OTHOILIEHHUE JUTHHBI

OKPY>KHOCTH K e€TmaMeTpy»

CpaBHHBATh U YHOPS/I0YUBATH IpoOH, BHIOMPATH CHOCOD
cpaBHeHUs ApoOeit.

IIpencraBasaTe IECATUIHBIE npoou B BUJE
OOBIKHOBEHHBIX JIpoOcii ¥ OOBIKHOBCHHBIC B BHJIC
HNECATUYHBIX, HMCII0JIb30BATh JKBHMBAJIEHTHbIE

npejcTaBJAeHusl IpOOHBIX YHCEI MPHU UX CPABHEHHU, MHPU
BBIYHCIICHUSX.

Hcnonb3oBaTh IeCSITUYHBIE ApoOW NMpH IpeoOpa3oBaHUU
BEJINYUH B METPUYECKOHU CHCTEME Mep.

BbInoJHaThL apudMeTnyeckue neicTBUs c
OOBIKHOBEHHBIMH U JCCSTHYHBIMH JIPOOSMH.
BbluucasaTh 3HAUEHUs]  BBIPAXKEHHUU, coJAep Kaliux

OOBIKHOBEHHBIE U JIECATHYHBIC JIpOOH, BBITIOJIHATH
npeobpazoBanus ApoOeii, BLIGHPATH CMOCO0, MPUMEHSITH
CBOMCTBA aprupMeTHISCKUX nenlcTBU IS
panuoHaIM3aui BEIYUCICHUMN.

CocTaBJISITh OTHOIICHHUS U TIPOIIOPIINY, HAXOUTH OTHOIIICHUE
BCJIMYHH, JCJIUTh BEJINYHUHY B JJAHHOM OTHOIIICHHUU.
HaxoauTh 3KCHEepUMEHTAJBHbIM NYTEM OTHOIIEHHUE
JJIMHBI OKPY>KHOCTHU K €€ nuamerpy.
HuTepnperupoBaTh MacmTad Kak OTHOIICHHE BEJIWYHH,
HAXOQJIUTh Macmtad T1UIaHa, KapThl W BBIYUCIATH
paccTosiHUsI, UCONb3ysT MacIITal.

OOBACHSATH, UTO TAKOE MPOLICHT, YIOTPEOIIATH 000POTHI
peYn co CIOBOM «HOPOICHT». BbIpaskaTh MPOIEHTHI B
ApoOsiX U APOOH B MPOIICHTAaX, OTHONICHUE ABYX BEIIMYNH
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B IIPOLICHTAaX.
BBIYHMCISITH IPOIEHT OT YHCIA M YUCIIO IO €r0 MPOICHTY.
OKpyrasaTh npobu u TPOIICHTHI, HaXOJHTh
MPUOIIMHKESHUST YHCEl.

PemaTh 3agaum Ha 4acTH, IPOIEHTHI, IIPOMOPIIUH, HA
HaxoXxXJeHue Japobu (mpoleHTa) OT BEIUYHHBI H
BEJIMYHUHBI MO0 €€ npodu (MpoLeHTy), ApoOdu (IporeHTa),
KOTOPBI  COCTaBIISIET OJHA BEJIWYWHA OT JPYTOH.
IIpuBoauTH, pa3dupaTh, OLEHUBATH  pPa3IMYHBIC
pelIeHs, 3alUCH PEIICHUI TEKCTOBBIX 3ajad.
HU3BiaexkaTts uHpopManmio wu3 TabMWIl W JUarpamm,
MHTEPIPETUPOBAaTh TaOJIWYHBIC JaHHbBIC, ONPEIACIATH
HauOoJbIIee W HAWMEHBIICEe U3 IPEJICTaBICHHBIX
JTAHHBIX
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IIpooonscenue

Ha3Banme

pasaena (TeMsbl) OcHoBHOe cojep:KaHue OcHoOBHbIE BH/bI JeATEJHLHOCTH 00y4aAOUIUXCS
Kypca (4HCJI0 4acoB)

Harnsignas OceBast CUMMETpHUS. Pacno3znaBate Ha  4YepTexxax U H300paKEHUSX,
reoMerTpus. IlenTpanpHas cumMmMeTpust. u3obpaxars OT pPyKH, CTPOUTHL C IIOMOIIBIO
Cummerpus UHCTPYMEHTOB ur OTPE30K JIOMaHYy10
p IToctpoenue CUMMETPHUYHBIX by $urypy (otp ’ Y10,

(6 ) buryp TPEYTOIbHUK, OpPSIMOYTOJbHHUK, OKpPY’>KHOCTB),
’ CHUMMETPUYHYIO JaHHON OTHOCHUTEIBbHO MPAMOM, TOUKH.

IMpaxTryeckas pabora «Ocesas HaxoauThs nmpumepsbl CUMMETPUH B OKPYXKaIOILIEM MHpE.

CUMMCTPUSD). MopaenupoBaTth 13 OymMaru ase (UTYpBI, CHUMMETPHYIHBIC

CHMMeETpHS B IPOCTPAHCTBE OTHOCHUTEJIBHO MPSIMON; KOHCTPYHPOBATh F€OMETPUUCCKUE

KOH(HUTYpalMH, UCIIOJIb3Ysl CBOMCTBO CUMMETPHH,B TOM
YHCIIe C MOMOIIBIO MH(PPOBEIX PECYPCOB.

HccaenoBaThb CBOMCTBA H3YUYCHHBIX (PUTYD, CBSI3aHHBIE C
CUMMETpHEH, HCHOJb3ysl OKCIIEPUMEHT, HaOJIoJeHHE,
MOJEeINpOBaHHUE.

O00CHOBBIBATD, onpoBepraTb c ITOMOIIIBIO
KOHTPHPHUMEPOB YTBEP)KICHHUSI O CUMMETpUU uryp
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Bripaskenusic
oyxBamu (6

1)

Ilpumenenue OyKB I 3alHUCH
MaTEMaTUYECKUX BBIPAXKEHUU U

TPEJIIOKEHUN. BbykBeHHBbIC
BBIPA)KCHUS u YHUCJIIOBBIC
IMOACTAaHOBKHU.

BykBennsie paBeHCTBa,
HaXO0XKJICHHE HEU3BECTHOTO

KOMNOHEHTa. POpMYyJIbl

Hcnoab3oBaTh OYKBBI JUIsI 00O03HAYCHUSI YHCEN, MPHU
3alUCH MAaTE€MaTUYECKUX YTBEP)KICHUM, COCTaBIISITh
OyKBEHHBIE BBIPAXKEHUsI 110 YCJIOBHIO 3aJa4H.
HccnenoBaTb HECI0XKHBIE YHCIOBBIE 3aKOHOMEPHOCTH,
HCITOJIF30BaTh OYKBEI JUTS UX 3aITHCH.

BeruncasaThb 4HCIIOBOE 3HaUYCHHUE OyKBEHHOTO
BBIP@KEHUS NMPHU 3aJaHHBIX 3HAUCHUSX OYKB.

3anuceiBaTh  GopMyabl: IepuMerpa U IUIOLIAAU
NpsAMOYTOJIbPHUKA, KBajpaTa; JUIMHBI  OKPY>XHOCTH,

IUIOIIAJM KPYra; BBIMOJHATH BBIYUCICHUS 110 OSTUM
dbopmynam.

CocTaBasaTh (oOpMYyJibl, BbIpakarolllUe 3aBUCUMOCTU
MEXJIy BeJIMYUHAMH: CKOPOCTb, BpEMs, PACCTOSHUC;
IIGHa, KOJIMYECTBO, CTOMMOCTbH; IPOU3BOAUTEIBHOCTb,
BpeMsi, 006EM pabOTHI; BBITOIHATE BEIYUCICHUS 110 STHUM
popmymam.

HaxoauTh HEM3BECTHBIH KOMITOHCHT apU(PpMETHISCKOTO
JeUCcTBUA
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Harasnnas
reomMeTpusi.
Durypbl

Ha miockocru (14

1)

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

Hzmepenne YTJIOB. Bunasr
TPEYTrOJIbHUKOB.

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

«IInomane Kpyra»

HN3o06paskaTh Ha HEIWHOBAHHOHN M KieTdyaTOW Oymare c
HCIIOJIb30BaHUEM 4ePTEKHBIX HHCTPYMEHTOB
4YeTHIPEXYTOJIBHUKM C  3aJaHHbBIMM  CBOICTBaMHU: C
napajijielbHbIMU, NEepHEeHIUKYIAPHBIMU, paBHBIMU
CTOPOHAMH, MPAMBIMU YTJIaMH U Jp., paBHOOEIpPEHHBIH
TpeyronbHuk. Ilpeanarare u  o00cy:xkaaTs cmocoobl,
AJITOPUTMBbI IOCTPOCHUSI.

HccnenoBaTrh, UCIONB3Ys SKCIIEPUMEHT, HaOJIIOJEHHE,
MOJIeJIUPOBaHUE, CBOMCTBA IPsIMOYIOJIbHUKA, KBaJpaTa,
pa3OuBarb Ha TPEYTOJIbHUKU. OO0O0CHOBBIBATD,
ONpPOBEPraTh C IOMOIIBIO KOHTPIPUMEPOB YTBEPKICHUSA
O OpsAMOYTOJIBHUKE, KBaJpaTe, Paclio3HABaTh BEPHBIC U
HEBEPHBIC yTBEPXKJICHUA.

HN3MepsATH U CTPOUTH C IIOMOIIBIO TPAHCIIOPTUPA YIJIBL, B
TOM UHCJI€ B MHOI'OYIOJbHHUKE, CPAaBHHUBATHL YIJIbI;
Pacno3HaBaTh OCTpble, NpsIMble, TYIbIe, pPa3BEPHYTHIE
yriasl.  Pacnmo3dHaBaTh, uH300pakaTb OCTPOYTOJIBHBIN,
NPSIMOYTOJIBHBIN, TYHOYTOJIbHBIMH, paBHOOEAPEHHBIN,
PaBHOCTOPOHHUN TPEyTrOJIbHUKU.

BblyucasATh  OEPUMETP  MHOIOYIOJIBHHUKA,  ILIOLIAJb
MHOTOYTOJIbHUKAa pa30MeHueM Ha MNPsSIMOYTOJIbHUKH, Ha
paBHBIE (PUTYpBI, HCIIOJIB30BaTh METPUUYECCKUE €IUHUIIBI
U3MEPEHUs NJIUHBI U IJIOIAaIu.

HUcnoab3oBarts, npubiankéHHoe H3MepeHHMe JUIMH U
miomaaeid Ha Kiaerdatod Oymare, TpHOIMKEHHOE
U3MEPCHUEC JIMHBI OKPYXXHOCTHU, IJIOLIaAW Kpyra
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IIpooonsicenue

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

OcHoBHOe coaepikanue

OcHoBHbIE€ BH/bI 1€ATEJIbHOCTH oﬁyqamumxcﬂ

IMoao:xuTeabLHBIE H

Ilenple uwmcima. Mopaynbs 4wucla,

IlpuBoauTh NpUMeEpPBI HCHOIB30BAaHUS B pPEaJIbHOU

OTpHIATeJIbHbIE reoMeTpudecKast HHTEPIpeTars JKM3HH TIOJIOKUTEIBHBIX U OTPHUIIATEIBLHBIX YHCEI.
Yucaa MoayJist. HUCIIOBBIC TIPOMEKY TKH. HN300paskaTh 1Heable YHCIA, IOJOXHUTEIbHBIE U
(40 v) OTpHIATEIbHBIC YUCIIa TOYKAMHU Ha YHCIOBOM MPsIMO,
TTonoxuTenbHbIE U OTPULIATEIIHLHBIC
HCMOJIB30BAaTh YHCIOBYIO IIPSIMYIO JJIsI CPaBHEHUS
qucra. CpaBHeHHe
qHCell.
TOJIOKUTEITBHBIX u
IIpuMensiTe TNpaBWJIa CpaBHEHUS, YNOPSAOYHBATH
OTPHULATEIIBHBIX qHCell. .
. [eJIble YUCia; HAXOAUTh MOJYJIb YHCIIA.
Apudmerndeckue nefcTBUST  C
DopMyIHPOBATH npaBUIa BBIYHCIICHUSI ¢
MOJIOXKUTEIILHBIMH u
MOJIOKUTEIBHBIMU M OTPHUIATEJIBHBIMM  YHCJIAMH,
OTPHLATENILHBIMH THCIAMH. HAXO/JAWTh  3HA4YEHHs]  YHCIOBBIX  BBIPAKCHHIA,
Pemrenne TekcTOBBIX 3a71a4 colepyKamux JSWCTBUS C  MOJOXXHUTEIBbHBIMU U
OTPHIIATEIBHBIMU YHCIIaMH.
TIpuMeHATH CBOMCTBA CIIOKCHUS U YMHOXKCHUS IS
peoOpa3oBaHusl CYMM U NPOU3BEICHHUIN
IIpeacraBienue TTpsiMmoyroibHast cucrema OO0BSICHATH " HJLTIOCTPUPOBATH TIOHSITHE
JAHHBIX KOOpAUHAT Ha TJIOCKOCTH. MPSIMOYTOJIEHOM CHCTEMBI KOOPAWHAT Ha INIOCKOCTH,
(6 w) KoopanHaThl TOYKH Ha IJIOCKOCTH, HCIIOJIE30BaTh TEPMHUHOJIOTHIO; CTPOUTH Ha
abcuucca U opauHaATa. KOOPJMHATHON TIUIOCKOCTH TOYKH U (QUTypbl MO
CronGuarhie - KPYTOBBIE 3aJJaHHBIM ~ KOOpJIMHATaM, HAaXOAMTh KOOPJIHUHATHI
JHarpamMMal. TOHCK.
m 6 Yurath cTonOuaThble U KPYrOBble  JHAarpamMMbl;
PaKTHICCKA pabora HHTEPNpPEeTHPOBATh JaHHbIC; CTPOUTh CTOJOYATHIC

((HOCTpOCHI/Ie AuarpamMmmm».

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

Hcnonb3oBats  MHGOpPMANMIO, TIPEACTAaBICHHYIO B
Tabnunax, Ha JuarpaMMax Juisi pelIeHnsI TeKCTOBBIX 3a7ad
M 3a7a4 U3 peajibHOM KU3HU

Harasanas
reoMeTpusi.
Durypsbi

B npocrpancree(9 u)

IIpssMoyroabHbIN
napajuiesienunen, Kyo, npusma,
nupamMuga, KOHyC, IITHIHHIAD,
mrap u cdepa. HMzobpaxkenue
HPOCTPAHCTBEHHBIX duryp.
ITpumepsl pPa3BEPTOK
MHOTOTPAaHHHUKOB, [IUIWHIPA U
KOHYyca.

ITpakTrueckas pabora
«Co3naHue MoJIeieH
MPOCTPAHCTBEHHBIX QHUTYPY.

ITonsitne 00BEMA; CHUHUIIBI
usMmepeHuss 00béma.  OO0BEM
MPSIMOYTOJILHOTO

mapaJuieIeITuIe1a, KyOa,

dopmyiel 00BEMa

Pacno3naBaTth Ha dYeprekaX, pPHUCYHKaX, OIHCHIBATh
nupamMyny, NpusMy, UUIHHAP, KOHYC, IIap, H300pakaTh
UX OT PyKH, MOAeJIMPOBATHL H3 Oymarw, NJIacTUIINHA,
npoBosoku u Ap. IIpuBoAuTH mNpUMepbl OOBEKTOB
OKPY>KaIoOIIero MHUpa, UMEIomuX (popMbl Ha3BAHHBIX TEIl.
Hcnonb30oBaTh TePMHHOJIOTHIO: BEpIIMHA, pedpo, TpaHsb,
OCHOBAHHUE, BBICOTA, PaJUyC U JUAMETpP, pa3BEpPTKa.
H3yuars, HUCIIOIB3Ys 3KCIEPUMEHT, HaOJIIoICHHE,
U3MEpEeHUEe, MOJICJIMPOBAaHUE, B TOM YHUCJIE€ KOMIIBIOTEPHOE, U
ONUCBHIBATL CBOIiCTBAa  Ha3BaHHBIX TeEJ, BbIABJIATH
CXO/ICTBA U PA3JIUUMA. MEXKAYy NUPaAMUJION U NOPHU3MOIL;
MEXAy OIIHHAPOM, KOHYCOM U IIapOM.

Pacno3naBaTth pa3BEPTKM Tapajuieyenuiiena, Kyoa,
TIPU3MBI, THUPAMUJIBI, KOHYca, UITHHAPA;
KOHCTPYHPOBAaTh JaHHbIC Teja U3 Pa3BEPTOK, CO31aBaTh
nx monenu. Co3gaBaTh MOAEH ITPOCTPAHCTBEHHBIX GUTYDP
(13 6ymaru, IpoBOJIOKH, IUIACTHIMHA U JIP.)

U3mepsaTs Ha MoOAedsiX: JUIMHBI pEOEp MHOIOIPaHHHUKOB,
IUaMeTp IIapa.

BeiBOoauTH popmyay 00BéMa OpsIMOYTOJIBHOTO
napajuleiaenuneaa.

Beruucaare mo ¢opmyaam: o00bEM TPSIMOYTOIBHOTO
napajajienenumnena, Kyba;  HMCHOIb30BaTh  €IMHHUIIBI
U3MEPEHUSA 00BéMa; BBIYHCIATH 00BEMBI TEJI,

COCTaBJICHHBIX M3 Ky6OB, napamuicjienuiucaoB; pemaTtb
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3aJa4vM ¢ p€ajJibHbIMU JaHHBIMU

MoBTopenue, IToBTOpEHHE OCHOBHBIX HOHATHH | BBIYMCIATHL 3HAYEHUS BBIPAKEHMH, COMEPKAIIIX
obo0wmennue, 1 METOJIOB KypcoB 5 u 6 K7accoB, | HaTypasibHble, LEJble, MOJOXKUTEIbHLIE U
CUCTEeMaTu3anusd 0606I_IleHI/Ie U cUucreMaru3anusi OoTpHULlaTEIIbHBIC

(20 ) SHAHM 4yHCila, OOBIKHOBEHHBIE U JECATHUYHBLIE IPOOU,

BBITTOJIHSITH MPEO0OPa30BAHMS YHCEN U BBIPa’KEHUH.
Bbi0upaTh c110co0 CpaBHEHMUS YMCEJ, BBIYUCIICHMUI,
NPUMEHATH CBOHCTBA apU(PMETHICCKUX ICUCTBHUI IS
panyoHaIU3aluu BEIYHUCICHUN.

Pemats 3a5aum u3 peagbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HaHMS Ul PELICHUS 3a7ad U3 Ipyrux
NPEIMETOB.

Pemartp 3agaun pa3HbIMHU €1I0CO0aAMH, CPABHUBATD,
BbIOUPATH CIOCOOBI PEIICHUS 3aJaul.

OcyuiecTBISITh CAMOKOHTPO.Ib BBHITTOTHSAEMBIX IEHCTBHUI
U CaMOMPOBEPKY PEe3yJIbTAaTa BEIYHUCIICHUH

ITpu paspadboTke paboueil mporpaMMbl B TEMAaTHYECKOM IIJIAHUPOBAHUHN JOJKHBI OBITH yUTEHBI BO3MOXKHOCTH
HCIIOJIb30BAaHUSI  DJIGKTPOHHBIX  (IMGPOBBIX)  00pa30BaTENILHBIX  PECYpCOB,  SIBISIIOUIUXCS  y4eOHO-
METOJAWYECKUMH MaTepuaiamMu (MyJbTUMEIUWHBIE NPOrpaMMBbl, 3JICKTPOHHBIE YYEOHWUKH M 3aJadHUKH,
3JIEKTPOHHBIE OWOJIIMOTEKH, BUPTYyaJIbHBIC JIA0OPATOPHH, HWIPOBBIE MPOTPAMMBI, KOJUICKIIUHM ITHU(PPOBBIX
00pa3oBaTebHBIX PECYPCOB), UCIIOJIb3YEMBIMH JIJIsI OOYUEHHSI U BOCIIUTAHUSI pa3JIMYHBIX IPYII [10JIb30BaTeENCH,
MIPEACTABIICHHBIMHU B JIIEKTPOHHOM (IM(PPOBOM) BHUAC M PEATUIYIOMIMUMHU AuAaKTHIecKue Bo3MoxkHocTH MKT,
coJ/iep>)KaHuEe KOTOPBIX COOTBETCTBYET 3aKOHOJIATEIILCTBY 00 0Opa3oBaHUU.
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IIPUMEPHAA PABOYAS ITPOI'PAMMA
YUYEBHOI'O KYPCA «AJITEBPAy. 7 - 9 KJIACCBI

LEJIM U3YYEHUA YYEBHOI'O KYPCA

Anrebpa sIBIISISTCS OJTHUM W3 OIOPHBIX KypPCOB OCHOBHOM IIKOJIBI:
OHa  o0ecrneynBaeT  U3y4YEHHE  JPYrUX  JUCIHUIUIMH,  Kak
€CTEeCTBCHHOHAYYHOTO, TaK U TYMaHHTAapHOTO ITUKJIOB, €€ OCBOCHHE
HEOOXOaUMO JJIsI TIPOJOJDKEHHUsI O0pa3oBaHHMsI M B IIOBCEIHEBHOU
’)ku3HU. Pa3BuTHe y 0OydaromMxcsi Hay4YHBIX MPEICTABICHUNU O
MMPOUCXOKACHUUH CYITHOCTH aJireOpandecKuX adCTpaKIHii, crrocooe
OTpa’K€HUsI MATEMaTUYECKOM HayKOW SBJIEHUMU M [POLECCOB B
MpUpoe W OOILIECTBE, POJM MATEMAaTHYECKOT'O MOJICIMPOBAHUS B
HAayYHOM IIO3HAHUHU U B IIPAKTHKE CIOCOOCTBYET (POPMHPOBAHUIO
HAayYHOTO MHUPOBO33PCHUS U Ka9SCTB MBIIIJICHUS, HCOOXOAUMBIX IS
ajanTalMi B COBpeMeHHOM IudpoBoM obOuiecTtBe. l3yudeHue
anreOpbl €CTECTBEHHBIM 00pa30oM OOeCHeYMBaCT pa3BUTHE YMCHHS
HaOmrIoIaTh, CpaBHUBATh, HAXOJWUTh 3aKOHOMEPHOCTH, TpeOyeTr
KPUTUYHOCTH  MBIIUICHUS, CIHOCOOHOCTH  apryMEHTHPOBaHHO
OOOCHOBBIBATh CBOW JICWCTBHUSI U  BBIBOJBI, (HOPMYJIMPOBATH
yTBepxkaeHus. OcBoeHHe Kypca anreOpbl oOecneduBaeT pa3BUTHE
JIOTUYECKOT0  MBIIIJICHUSI ~ OOyYaloUIMXCsi: OHU  HCIIOJIb3YIOT
NEeAYKTUBHBIE W WHAYKTUBHBIE pacCyxXJaeHus, 0000IIeHne u
KOHKpETH3aIuio, abcTparupoBaHue u aHajoruro. O0yueHnne anredpe
npearojaraeT 3HAYUTEJIbHBIHU 00BEM CaMOCTOSITEJIbHOU
JIESITEJIbHOCTH O0ydYarolmMXcs, MTO3TOMY CaMOCTOSITEJILHOE PEIlIeHHE
3amaq €CTECTBCHHBIM oOpazom SIBIISICTCS peanu3anueit
JIEITEIbHOCTHOTO MPHHIIAIIA OOyYCHUS.

B ctpykType mporpammsl yueOHOro Kypca «Anrebpa» OCHOBHOM
IIIKOJIBI OCHOBHOE MECTO 3aHHMAIOT COJIEPXKATEIIbHO-METOJUIYECKUE
muHUN: «YHciia U BBIYHUCICHUS»; «AJNreOpanyecKrue BBIPAKECHHUS;
«YpaBHEHUsT W HepaBeHCTBa»; «DyHkmum». Kaxkpmas w#3 3TuX
CoJIepKaTeIbHO-METOAMYSCKUX JIMHUI pa3BUBAETCsl Ha MPOTSIKECHUU
TpEX JIET U3yUYEHUsI Kypca, ECTECTBEHHBIM 00pPa3oM IEperieTasich 1
B3aUMOJICHCTBYsS C APYTUMH €ro JUHHUIMHU. B Xoae m3ydeHus Kypca
00yYarIMUMCs TPUXOAUTCS JTOTHYSCKH PacCyKJAaTh, WCIOJIb30BaTh
TEOPETHUKO-MHO>KECTBEHHBIHN sI3bIK. B cBsi3n ¢ 3TUM 1mernecoobpa3Ho
BKJTFOYUTH B [OporpaMMy  HEKOTOpPbIE  OCHOBBI  JIOTHKH,
OPOHU3BIBAIOIINE BCE OCHOBHBIC pa3Aeibl MaTEeMaTHYECKOTO
00pa3oBaHUS UCITOCOOCTBYIOIIHE OBJIAJICHUIO OOYYAIOIUMHUCS OCHOB
YHUBEPCAIHLHOTO MaTeMaTHYECKOTO sI3bIKa. Takum oOpa3oM, MOYKHO
YTBEpPXKOAaTh, 9TO COACPIKATCIBHONH MU CTPYKTYPHOH OCOOCHHOCTHIO
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Kypca
«Anredpa» SABISIETCSI €r0 NHTETPUPOBAHHBIN XapaKTep.
Coneprxkanue TUHUH «Uucaa U BEIYUCIICHUSD> CITYKUT OCHOBOW ISt
JaJIbHEHUIIETO W3yYEeHHUS MATEMaTHKH, CHOCOOCTBYET pPa3BUTHIO Y
00ydYaromMuXcsi JIOTHYECKOTO MBIIJICHHS, (POPMHPOBAHUIO YMEHUS
OJIb30BaThCS aJropuTrMaMu, a TaKKe IPUOOPETECHUTIO
OPaKTHUYECKUX HaBBIKOB, HEOOXOJAWMBIX JJIsI IMOBCEIHEBHOW >KH3HH.
Pa3zBuTne mOHSATHA O 4YHCIIE B OCHOBHOI IIKOJIE CBSI3aHO C
panMoHaJIbHBIMY UHPPALIMOHAJIIBHBIMHU YHCIIaMH, ()OPMHUPOBAHUEM
npeacTaBJICHUN OJCHCTBUTEIBHOM 4YHCIIE. 3aBEpIICHUE OCBOCHMUS
9HCJIOBOM JIMHWUM OTHECEHO K CTaplieMy 3BE€Hy OOImlero
oOpa3zoBaHUS.

ConeprkaHue ABYX alreOpanvdecKux JUHHUH — «AnreOpandeckue
BBIP@XKCHUS» U «YPaBHEHHS MW HEPaBEHCTBa» CIOCOOCTBYET
(opmupoBannio y 0OydarOImMXCsl MaTEMaTHYECKOro ammapara,
HEOOXOAMMOTO IJIs pEeuIeHus 3aJad MAaTEMAaTHKH, CMEXHBIX
OpEeIMETOB M MNPAKTUKO-OPUEHTHUPOBAHHBIX 3alady. B ocHOBHOU
mIKoJie y4eOHBIM MaTepuall TPYINHUPYESTCsI BOKPYT palMOHAIbHBIX
BBIpKECHUH. AnreOpa JIeMOHCTPHUPYET 3HAYCHUE MAaTEMAaTHUKH KaK
sA3bIKa JJI1 [OCTPOCHUsT MATEMAaTUYECKUX MOJEJIEH, ONMCaHUs
MPOIIECCOB U SIBJICHUH peaibHOTO MHpa. B 3anaum oOyueHUs
anreOpe BXOJSIT TaKXXe JajbHelillee pa3BUTHE AJITOPUTMHYECKOTO
MBIIJIEHUsI, HEOOXOJIMMOTO, B YaCTHOCTH, Ul OCBOCHHUSI Kypca
nH(}pOpMaTHUKH, u OBJIAJICHUE HaBBIKAMU ey KTUBHBIX
paccyxnaenuii. IlpeoOpazoBaHue CHUMBOJIBHBIX (DOPM BHOCHUT CBOU
criequdUIEecKrii BKJIaJ B pa3BUTHE BOOOpa’keHUsI, CIIOCOOHOCTEH
K MaT€éMaTU4€CKOMY TBOPUYECTBY.

Conepxanue GyHKIIMOHAIBHO-TpapUUISCKON JTUHUU HAICIICHO Ha
MOJIy4eHHE IIKOJIbHUKAMU 3HAHUM O (YHKUMSX KaK BaKHeHei
MaTeMaTUYecCKOM MoOJAenu AJsl ONHCaHUsl U HUCCIENOBAHUA
pa3zHOOOpa3HBIX MPOLIECCOB W SIBICHUM B TIPUPOJIE U OOIIECTBE.
N3ydyenne »TOrO0  Marepuajga  CHOCOOCTBYET  pa3BUTHIO Yy
00ydJaroImMuXxcsi YMEHHUs UCIIOJIb30BaTh pa3JIMUHbIE BBIPA3UTEIIbHBIC
cpeacTBa sI3bIKa MaTEMaTHMKU — CJIOBECHBIE, CHMBOJIHWYECKHUE,
rpajgpuyeckue, BHOCUT BKJIaX B (OPMHUPOBAHHUE MPEACTABICHUN O
poiHM MaTeMaTHKU B Pa3BUTHUH [MUBUIHN3AINN U KyJIbTYPHI.

MECTO YYEBHOI'O KYPCA B YUEBHOM IIJTAHE

CornacHo yyeOHOMYy miiaHy B 7/—9 kjaccax M3ydaeTcs ydeOHBIN
Kypc «Ainredbpa», KOTOPBIH BKIIIOYAET CJICAYIOIINE OCHOBHBIC
pa3nensl COJZICp>KaHUSI: «Hwucna u BBIYHCIICHUS,
«AnrebpamdecKkrue BBIPAKCHUS», «YPaBHEHUS WU HEPaBECHCTBA»,
«DYHKIUN.
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Y4eOHbIN TUIaH Ha uU3y4yeHue anreOpnl B 7/—9 Kjaccax OTBOJMT
He MeHee 3 y4eOHBbIX YacOB B HEJIEII0 B TEUEHHE KaXKJIOro roja
o0yueHHsi, BCEro 3a TpH rojga ooydeHuss — He mMeHee 306 ydeOHBIX
4acoB.

COIEPXAHHUE YYEBHOI'O KYPCA (I10 'OJAM OBYYEHN )

7 Knacc

Yucna u eviuucnenus
PannonanpHble uncia

Jpo6u 0OBIKHOBEHHBIE U AECSTUYHBIC, IEPEX0] OT OAHOMN (HOPMBI
3amucH podei K npyroit. [ToHsTHE pallmOHAIBFHOTO YHCIIa, 3aITHCh,
CpaBHCHHE, YHOpsiIOYUBaHUC pamuoHaIbHBIX qHCeIl.
ApudmMeTndyeckue ACHCTBUS C pallMOHAJIBHBIMH 4YHCciIamMH. PemieHue
3a/lad U3 peajJbHOM MPaKTUKU Ha YacTH, Ha JpoOH.

CTtenmeHb C  HaTypaJbHBIM  TOKa3aTeJIeM: omnpeneicHue,
npeoOpa3oBaHUE BBIPAXKCHUM Ha OCHOBE OIPEACIICHUS, 3alucCh
Oospinx ywucell. [IpoueHThl, 3anuch NPOIEHTOB B BUJIE IpOOU U
IpoOu B BUJIC MPOIEHTOB. TpH OCHOBHBIC 3aJadd Ha IIPOICHTHI,
pelieHue 3anad u3
peanbHOM TIPaKTUKH.

I[IpuMmeHeHne IPU3HAKOB JICITUMOCTH, PA3JIOKCHUE Ha
MHOYHUTEIH HATYPaJIbHBIX YHCEII.

PeanpHBIC 3aBUCHMOCTH, B TOM YHCJE IIpsAMasi 1 oOpaTHas
OPONOPIUOHAITBHOCTH.

Anzebpauueckue eviparcenus

I[lepeMeHHbIE, YHCIOBOE 3HAYCHUE BBIPAXKEHHUS C IMEPEMEHHOM.
JlommycTrMble 3HAYEHUs IEPeMEeHHbBIX. [IpecTaBieHre 3aBUCUMOCTH
MEXIy BEJIMYHMHAMU B BUJE (popmMynsl. Beraucnenus mo ¢popmyiiam.
IIpeobGpazoBanne OyKBEHHBIX BBIPaXKEHHUH, TOXIECTBEHHO pPaBHBIC
BBIpQXKCHUSI, TIpaBUiIa MPEeoOpa30BaHUSI CYMM U IIPOU3BEICHUN, Mpa-
BHJIa PACKPBITHUS CKOOOK U MPUBEACHUS ITOJTOOHBIX CJIaracMBbIX.

CBO#icTBa CTEICHNU C HATYPAIbLHBIM MOKa3aTCIEM.

OnHouneHbl U MHOTrowiIeHbl. CTeneHb MHoTowicHa. CloXKeHHE,
BBIUMTAHNUE, YMHOXXCHHUE MHOTOYJIeHOB. DOpMYyJIbl COKPAIEHHOTO
YMHOXXCHHUSI: KBaJIpaT CYMMBI H KBaJpaT pa3HocTu. Dopmyra
pa3HOCTHU KBaApaToB. Pa3iokeHWE MHOTOYICHOB Ha MHOXHTCIH.

Ypasnenua

VYpaBHeHHE, KOPEHb ypaBHEHHUs, MpaBWia NpeoOpa3zoBaHUs
YpaBHEHUSI, PABHOCHUJIBHOCTh YPaBHEHHUM.

JIluneiiHoe ypaBHEHME C OJHOM IEPEeMEHHOMN, YUCIO KOpHEH
JIMHEWHOTO yYpaBHEHUSI, peuieHue  JIMHEWHBIX  YpaBHCHUM.
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CocraBiieHHe ypaBHEHHUH 110 YCIIOBUIO 3ajiayd. PelieHrne TeKCTOBBIX
3aJ1a4d ¢ IIOMOIIBIO yPaBHEHUM.

JluHeliHOe ypaBHEHHE C JBYMsI NEPEMEHHBIMH U €ro rpadux.
CucremMa JABYX JIMHEHHBIX YpPaBHEHUW C JBYMs II€PEMEHHBIMH.
Pemenne cucrem ypaBHEHUI cnocoOboM NOJCTaHOBKHU. [Ipumepsl
pEIIeHNsT TEKCTOBBIX 3a/1a4 C MMOMOIIBIO CUCTEM yPaBHEHHH.

Koopaunatel u rpaduku. OyHKImMn

Koopannara Toukum Ha nOpsiMod. YHcCIOBbBIE TIPOMEXKYTKHU.
Paccrosinue Mexxay ABYMsI TOUKaMH KOOPJAWHATHOW IPSIMOMU.

IIpssmoyromeHas cuctema koopauHat, ocu OX m Oy. Abcmiicca u
OpJIMHaTa TOYKHU Ha KOOPAWHATHOM 1tockocTu. [Ipumeps! rpadukos,
3aaHHbIX popMynamu. UteHne rpadMKOB pealbHbIX 3aBUCUMOCTEH.

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

Has pyHKIMA, € rpaduk. 'padux pyskoun y = |x|. ['padpuaeckoe

pelIeHNE IMHEHHBIX YPAaBHEHUN U CUCTEM JIMHEUHBIX YPABHECHUM.

8 xiace

Yucna u éviuucnenus

KBanparnbiii kopeHb u3 uucna. [lousitne o6 uppanmoHaIbHOM
qucie. JlecATUYHBIE TIPUOJMKCHUS HMPPALMUOHAIBHBIX  YHCEIL.
CpoiicTBa apudMeTHYecKHX KBaJpaTHBIX KOpPHEH U  HUX
MNpUMEHEHHE K MNpeoOpa3oBaHUIO YHCIIOBBIX BBIPpAKEHUH U
BBIUHCIIEHUSIM. JIeCTBUTEIIbBHBIE YHCIIA.

Ctenenp ¢ HeNbIM Moka3aTeneM u e€ cBoiictBa. CranmapTHas
3aIMCh YHucCa.

Anzcebpauueckue evipasriceHus

KBanpaTHblii TpEXUIIEH; pa3JIoKEHHE KBaJpaTHOrO TpEXuJjieHa Ha
MHO>XHUTEJIIH.

Anrebpanyeckas Apo6s. OCHOBHOE CBOWMCTBO anrebpamydeckoi
poou. CroxxeHue, BBIYMTAHUE, YMHOXEHHE, JleeHne
anreOpandecknx ApoOeil. PamuoHanbHBIE BBIpaXXEHHST M HX
nmpeoOpa3oBaHue.

Ypasnenua u nepasencmea

KBaapatHoe ypaBHeHUE, HOpMyITa KOPHEH KBaJIpaTHOTO yPaBHCHUSI.
Teopema Buera. Pemienue ypaBHeHUM, CBOASLUIUXCS K JIMHEWHBIM U
KBajzipaTHBIM. [IpocTeiinne 1poOHO-paITMOHAILHBIC YPAaBHEHUS.

I'padpuyeckast mHTEpIIpETAIUST YPABHCHUN C IBYMSI IIEPEMCHHBIMU
U CHUCTEM JIMHEUHBIX YpaBHEHUI C ABYMs IepeMeHHbIMU. [IpumMepsl
pelIeHusl CUCTEM HEJIUHEHHBIX YpPaBHEHUN C ABYMS NEPEMEHHBIMHU.

Pemenune TEKCTOBBIX 3a7a4 ajlreOpamdecKruM CIIOCOOOM.

YucnoBble HEpaBEHCTBA M UX cBoMcTBa. HepaBeHCTBO ¢ omHOM
nepemMeHHoW. PaBHOCHUIIBHOCTh HEpaBeHCTB. JIMHEHbIE HEpaBEHCTBA
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c onHo¥M nepeMeHHOW. CuUCTEMBbI JIMHEHHBIX HEPABEHCTB C OJHOU
MIEPEMEHHON.

Dynkyuu

[Monsitnue ¢ynkuun. OOHacTh ONPENCIICHUS W MHOMXECTBO
3HaYeHUH QyHKu. CriocoObl 3amaHust QYHKITUH.

I'paduk pyskmuu. Urenue cBoiicTB GpyHKIUU 1o €€ rpaduxy.
[Tpumeps! rpadukoB QyHKIMI, OTpaKAIOIIUX peajibHBIE MMPOIIECCHI.

DyHKINH, OUCHIBAIOIINE PSAMYIO M OOpaTHYIO MPOIOPIHOHAIBHBIC

3aBHCUMOCTH, UX TpaduKu.
Oynxunn Y =X3, Y =X,y =X, ¥ = |x.

I'papuyeckoe peieHue ypaBHCHUNW M CUCTEM ypaBHCHUMN.

9 knacc

Yucaa u eviuucienusn
JleiicTBUTENbHbBIE YKCIA

PanuonanbHble 4yHclia, UppalUOHAJIbHBIE 4YHCJIAa, KOHEYHbIE U
OCCKOHCYHBIC ACCATHYHBIC IpoOu. MHOMXKECTBO JICHCTBUTECIBHBIX
qHCeN; OCHCTBUTENbHBIE YHCIIAa KaK OECKOHEYHBbIE [IEeCITUYHBIC
napobu. B3amMHO OJIHO3HAYHOE COOTBETCTBUE MEXKJIY MHOKECTBOM
JEUCTBUTENbHBIX YUCE U KOOPAUHATHOU HPSIMOU.

CpaBHCHHE ICHCTBUTEIBHBIX YHCE], apu(PMeTHUYSCKUE ACHUCTBUS
C JICHCTBUTEIBbHBIMU YHUCIaAMH.
W3mepenus, npuOIMKeHNs, OIEHKH

PasMepsl  OOBEKTOB  OKpYXKAIOIIEro  MHpPa, JUIUTSIHBHOCTH
MPOLIECCOB B OKPYXKAIOIIEM MHpPE.

I[puOnm>xEHHOE 3HAYCHUE BEJIUUYUHBI, TOUHOCTH NPHUOIIIMIKCHUS.
Oxpyrienue uyucen. [Ipukujika U olleHKa pe3yJIbTaTOB BbIUYUCIECHUM.

Ypasnenusa u nepasencmea
YpaBHEHUS C OJHON NIEPEMEHHON

JIuneliHoe ypaBHeHHue. PenieHue ypaBHEHUM, CBOJSIIIUXCS K
JIMHEUHBIM.

Ksanparnoe ypaBHeHue. Penienue ypaBHEHHI, CBOASLIUXCS K
KBaApaTHeIM. bukBanpatHoe ypaBHeHue. Ilpumepsl pemienus
YpaBHEHUN TpeTbeid MW YeTBEPTOM CTEIeHEM pa3JloKeHHEeM Ha
MHOYHUTEIH.

Pemenue ApOOHO-paTMOHAIIBHBIX YpaBHEHUH.

Pemrenne TeKCTOBBIX 3a4a49 alreOpanieckKuM METOIOM.

CucreMbl ypaBHEHHUIH
VpaBHEeHHE C JAByMsI NEpEMCHHBIMH H ero rpaduk. PemieHue
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CHUCTEM JBYX JIMHEHHBIX YypPaBHEHUM C JAByMs MEPEMEHHBIMU.
Pemenue cuctem IByX ypaBHEHHUI, OJHO M3 KOTOPBIX JHUHEHHOE, a
Jpyroe — BTOpO# crerneHu. I paduueckass HHTEpOpETALUS CUCTEMBI
YpaBHEHUI C IBYMsI IEPEMEHHBIMU.

Pemrenme TekCTOBBIX 3amad anreOpamdecKuM CIocoOoM.
HepagencrBa

YucnoBble HEpaBEeHCTBA U UX CBOICTBA.

Pemienue nuHEeNHHBIX HEPABEHCTB C OJHOM NepeMeHHOU. Pemenue
CHUCTEM JIMHEHHBIX HEpaBEHCTB ¢ OJHOM mepeMmeHHOU. KBagpaTHble
HepaBeHcTBa. ['paduueckast MHTEpHpeTaysi HEPAaBEHCTB U CUCTEM
HEPaBEHCTB C ABYMSI NE€PEMEHHBIMHU.

Dynxkyuu
KBanparuunast pynknus, e€ rpaduk u cBoiicrsa. [lapabona,
KOOPJWHATHI BEPUINHBI Napadosbl, OCb CHMMETPHUH TapaboJIbl.

I'paduku QyHKIMII:
y =kx, y = kx + b, y:S,y =x3,y 3 , Y=|X| u ux coiicTea.

Yucnoevle noCi1e008amenbHOCHU

Omnpenenenie u cocoObl 3alaHAS YHCIOBBIX MOCIENI0BATEIBHOCTEH

ITonsTue YHCIOBOU MMOCJIEJOBATCIBLHOCTH. 3ayanue
MOCJICIOBATEIILHOCTH PEKYPPEeHTHOH (opmysoir u dopmysioii N-ro
yJjIeHa.

Apudmernyeckas U reoMeTpuyeckas MpoOrpeccun

Apudmernueckass U reoMeTpHUIecKasi Iporpeccuu. @PopmMyisl N-ro
qieHa apu(PMEeTHYEeCKON W TEeOMETPHUYCCKOW NPOTrpPeCcCHU, CYMMBI
MIEPBBIX N YICHOB.

Hzo0pakeHne 4dYIeHOB apU(PMETHYECKON U TI'C€OMETPHUYECCKOM
OpOrpeccu TOYKaMHU Ha KOOPJIMHATHOW MJIOCKOCTHU. JIMHEWHBIN u
SKCTIOHEHITUAIBLHBIN pocT. CIOXKHBIE TIPOICHTHI.

TJIAHUPYEMBIE TTPEJIMETHBIE PE3YJIbTATbI OCBOEHUSI
[IPUMEPHOIPABOYEN [IPOI'PAMMBI KYPCA (I10 TOIAM
OBYYEHUST)

OcBoenne y4deOHOTO Kypca «Airedbpa» Ha ypOBHE OCHOBHOI'O
oOmero  oOpa3oBaHUsI  JOJDKHO  OOeCllieYMBaTh  JIOCTHIKEHHE
CIICYIOIIUXIIPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

7 xiacc

Yucna u eviuucienusn
— BBIHOJ'IHHTB, coduc€Trasds YCTHBIC MW IIMCBMCHHBIC HpI/IéMBI,
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apudmMeTndeckne NeHCTBUS C pallMOHAJIbLHBIMHU YHCJIAMH.

— Haxonute 3HadeHHs YHCIOBBIX BBIPAXKCHHUH; IPUMEHSTH
pa3HOOOpa3HbIe CIIOCOOHBI M MTPUEMBI BBIYUCIICHUS 3HAaYCHUI APOOHBIX
BBIPQXXCHUH, COJEPIKAIINX OOBIKHOBEHHBIC U JIECATUYHBIE APOOH.

— Ilepexoautrs OT oOJHON ((OpPMBI 3amycu 4YHCET K JApYyroi
(mpeobpa3oBRIBaTh  ACCATHYHYIO  OpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCSTHYHYIO, B YaCTHOCTH B OCECKOHEYHYIO
JICCSITUYHYIO POOB).

— CpaBHHBATh M YIOPSJIOYMBATH pallMOHAJIbHBIE YHCIIA.

— OXpyrisaTh 4ucia.

— BBINONHATE NIPUKUAKY U OLIEHKY pe3yJibTaTa BbIUMCIICHUMH,
OLIEHKY 3HAY€HHUUW YHCIIOBBIX BbIpaXCHUM. BBINONHATH 1€HiCTBUA CO
CTEIEHSIMU C HaTypaJIbHBIMU NOKA3aTEIISIMU.

— IlpuMeHsITh NpU3HAKU  AEJIMMOCTH, PaA3JIOKEHUE  Ha
MHOXHUTEJINHATYpPaJbHbIX YHUCEI.

— Pemate npakTUKO-OpUEHTHPOBAHHBIE 3aJa4yM, CBsS3aHHBIE C
OTHOMICHHUEM BCIHYNH, OPONOPLUHUOHAIILHOCTBIO BCIINYUH,
OpOLEHTAMH; UHTEPHPETUPOBATh PE3yJbTaThl pPEILICHUs 3ajad C
Y4€TOM OrpaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX
00BEKTOB.

Anzebpauueckue evlparcenus

—  Hcnons3oBath anredpanvecKyro TEPMHUHOJIOTHIO u
CHUMBOJIMKY, TIpUMEHSITH €€ B TIpollecce OCBOCHHUS yd4eOHOTO
MaTtepuaia.

—  HaxoauTte 3HaueHHUs OyKBEHHBIX BBIPAKEHUM NMPU 3aTaHHBIX
3HAYCHUSIX TIEPEMEHHBIX.

—  BpmosHATe  npeoOpa3oBaHUs  1EJIOTO  BBIPAXKEHHS B
MHOTO4YJICH [IPUBEJICHUEM TMOJOOHBIX cllaraeMbIX, PpPaCKpPbITHEM
CKOOOK.

—  DBbInOAHATE yMHOXEHHE OJHOYJIEHAa HAa MHOTIOWIEH WU
MHOTO4YJICHAa Ha MHOTOYJICH, IPUMEHATH (DOPMYJIbI KBaJpaTa CyMMBI 1
KBajpaTa pa3HOCTH.

—  OcyuiecTBasATh Pa3jIOKEHUE MHOTOYJIEHOB HA MHOXMUTEIHU C
TTOMOIIBIO BEIHECEHHS 32 CKOOKH OOIIEro MHOXXHTEJNS, TPYIITHPOBKHU
cllaraeMbIX, IPUMEHEHUS (POPMYJT COKPAIIEHHOTO YMHOXKECHUS.

—  Ilpumenars mnpeoOpa3oBaHUS MHOTOYICHOB JJISI PEIICHUS
pa3IUYHBIX 3a71a4 U3 MaTEMaTHUKH, CMEKHBIX MPEIMETOB, U3 peaabHOMI
MPaKTHKH.

— HUcnonb30BaTh  CBOWCTBA  CTEIIEHEM C  HaTypalbHBIMH
IoKa3zaTessiMHu JUIsl peoOpa3oBaHuUsl BEIPAXKESHUH.

Ypasnenusa u nepasencmea
— Pemiate nuHelHbIE ypaBHEHHS C OJHOW TIEPEeMEHHOM,
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NMpUMEHsIsl TIpaBWja Ilepexoaa OT HCXOJHOIO yYpaBHEHHS K
paBHOCHUIIBHOMY eMy. IlpoBepsiTb, SABISETCS JIM YHCIO KOPHEM
ypaBHEHUSI.

—  Ilpumensats rpadudeckre METOIBI HPU PELISHUH JIMHEHHBIX
YPaBHEHUH M UX CHCTEM.

—  IlonmbOupaTh npuMepbl Map YHCEJN, SIBIISIIONINXCS PEHICHHEM
JIMHEWHOT'O YPaBHEHHUSI C IBYMsI IIEPEMEHHBIMH.

—  CrpouTh B KOOPAWHATHOU IUIOCKOCTH TpaduK JIHHECHHOTO
YpaBHEHUsI C IBYMsI IIEPEMEHHBIMH; MOJIb3YsICh IPaUKOM, IPUBOIUTD
MIPUMEPHI PEIICHUS YPaBHECHUSI.

—  Pemarp cuctemMsl JIBYyX JMHEHHBIX YpPaBHEHUH C JByMs
MEPEMCHHBIMH, B TOM YHCJIC TPad) MUICCKH.

— CocTaBisATh U pelniaTh JUHEHHOE ypaBHEHUE WU CUCTEMY
JINHEUHBIX YPAaBHEHUH 110 YCJIOBHUIO 3a/la4yd, UHTEPIPETUPOBAThL B
COOTBETCTBUHU C KOHTEKCTOM 3aJa4M MOJyYEHHBIA pe3yJbTaT.

Koopounamut u zpagpuxu. @ynkyuu

— H3o6paxarh Ha KOOPAUHATHOU npsiMOU TOYKH,
COOTBETCTBYIOIIME  3aJaHHBIM KOOpAWHATaM, JIy4d, OTPE3KH,
WHTEPBAaJIbl; 3alIMCHIBATH YHCIIOBBIC IIPOMEXKYTKH Ha ajlreopandeckoM
A3BIKC.

—  OrtmeuaTh B KOOPJHHATHOM TUIOCKOCTH TOYKH MO 3aJaHHBIM
KOOpAWHATAM; CTPOUTH Tpaduku JITHUHEHHBIX QyHKIUH. CTPOUTH
rpadux GpyHKIHU Y = | X |.

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

—  Haxoaute 3HaueHue GyHKUIHUHU 110 3HAUYCHHIO €€ apryMeHTa.

— I[Torumarte rpaduyeckuii CriocoO IpeCTaBICHUS M aHAIN3a
nHpOpManUM; H3BJIEKATh W WHTEPIPETHPOBATHL HHPOPMAIUIO U3
rpaMKOB pearbHBIX MPOIECCOB U 3aBUCHMOCTEH.

8 xitacc

Yucna u eviuucienusn

—  Hcnonp3oBaTh HayajdbHbIE IIPEACTABIEHUS O MHOXECTBE
JIGUCTBUTENIBHBIX YHUCEJI JJIsl CPAaBHEHUSI, OKPYIJIEHUSI U BbIYUCIICHUIA;
n300pakaTh JCUCTBUTENIBLHBIE YHCIAa TOYKAMHU Ha KOOPIAHMHATHOM
OpsSIMOH.

—  IIpumenaTs noHATHE apU(PMETHUECKOTO KBAJIPaTHOTO KOPHSI;
HaXOOWTh KBaJpaTHBIE KOPHH, HCIOJB3Ys TPH HEOOXOTUMOCTH
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KaJIbKYJISITOP; BBITIOJIHSITH MPE0Opa30BaHUs BbIPAKECHUH, COAEPIKAIINIX
KBaJlpaTHbIE KOPHU, UCIOJIb3Yysl CBOMCTBA KOpPHEH.

— Hcrnons30BaTh 3a0UcU OOJIBIINX M MajJbIX YHCEI C IOMOIILIO
JICCSITUIHBIX poOei m crereHei umcna 10,

Anzebpauueckue evipajiceHus

—  IlpuMeHSITH TIOHATHE CTENEHH C IEJBIM II0Ka3aTeleM,
BBITIOJIHSITh TPEOOPa30BaHUS BBIPAKCHUN, COACPIKAIMUX CTEIECHH C
LEJIBIM MOKa3aTeIeM.

—  BbINOgHATE TOXAECTBEHHBIE MPEOOpa30BaHUs pallMOHAJIbHBIX
BBIDQ)XCHUII Ha OCHOBE NpaBHJI JACHCTBUN HaJl MHOTOYICHAMHU H
anreOpandyecKUMHU IPOOSIMH.

— PacknanpiBaTh KBaApaTHBIA TPEXUIJICH HA MHOXKUTEIIU.

— IIpumeHsiTh TIpeoOpa3oBaHMs BBIPAKEHHUH JUISI  pEIICHUS
pa3JIM4HBIX 3a4a4 U3 MAaTEMaTUKHU, CMEKHBIX IPEIMETOB, U3 peajlbHOMI
MNpPaKTHKH.

Ypaeuenuﬂ U Hepaeencmea

—  Pemarts nuHelHble, KBaApaTHbIE YPABHEHUS U
panMoOHaJIbHBIC YPAaBHEHUS, CBOISIINECS K HUM, CUCTEMBI IBYX
YPaBHEHUH C ABYMsI IIEPEMEHHBIMHU.

—  IIpoBoauts npocreinine ucciaeI0BaHNUs ypaBHEHUN U
CHCTEM ypaBHEHHM, B TOM YHCJIE€ C IPUMEHECHHEM IrpaMaeCKUX
npeacTaBiIeHU (ycTaHAaBIMBATh, UMEET JIU YPaBHEHHUE WU
cUcTeMaypaBHEHUN pPEIIeHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.).

— IlepexoauTh OT CJIOBECHOW (OPMYJIHPOBKU 3agadyd K e&
anreOpanyeckoil MOJENIM C IOMOIIBIO COCTaBJICHHUS] YpPaBHEHHUsS WU
CHUCTEMBl ypaBHCHHUH, WHTSPIPETHPOBATH B COOTBETCTBHU C
KOHTEKCTOM 3aJayM MOJYyUYECHHBIH pe3yJibTarT.

— IIpuMeHsITh CBOWCTBA YHUCJIOBBIX HEPABCHCTB JUJIsI CPaBHCHHS,
OIICHKH; pemiaTh JIHHCHHBIC HEPAaBCHCTBA C OJHOW MEPEMEHHOW M HX
CUCTEMBI; JaBaTh rpadUUIECKYI0 HIUTIOCTPAIIMI0 MHOXKECTBA pPElIeHUN
HEepaBCHCTBA, CUCTEMbI HCPABCHCTB.

Dyukyuu

— ITonnMaTh M HCIIOJIL30BaTh (PYHKIIHOHAIBHBIC ITOHSTUS H
SI3BIK ~ (TEpMHHBI, CUMBOJIMYECKHUE OO0O3HAYCHUs); OIPEICISITh
3HadYeHNE (QYHKIMH IO 3HAYCHHUIO apryMEHTa; ONpeAeiIsiTh CBOWCTBa
pyuximm o e€ rpaduxy.

— CtpouTth rpad UK dIeMEHTApHBIX QYHKIIUNH BUOA
k

y=7,y=x*,y=x%y= Vx,y = |x |, onuceBath cBOiicTBa
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4YHUCIIOBOM (PyHKIIMH O e€ rpaduky.

9 xiacc
Yucna u éviuucienus

—  CpaBHuBaThH u YHOPSIA0OYUBATH panroHaIbHBIE u
HpparMoOHAILHBIC YUCIIA.

—  BemonaATe apudmMernueckne ASUCTBHUSA C pPAlMOHAIBHBIMU
YHUCJIaMHM, COYeTasi YCTHbIE M IHUCbMEHHbIE IPUEMBI, BBIIIOJHATD
BBIYHCIICHHS C UPPAIMOHAIBHBIMU YUCIaMU.

— Haxoaute 3HadyeHUs CTEIEeHEH ¢ ICJIIBIMU IIOKA3aTCIsIMU U
KOpHeﬁ; BBIYUCIIATH 3HAYCHHUSA YUCIIOBBIX Bpra)KeHHﬁ.

— OprFJ’IﬂTL Z[eﬁCTBPITeJ'H:HLIe Yuciia, BBIMIOJHATL MNPUKHUIAKY
pe3ylibTaTa BbI‘{HCHQHHﬁ, OLCHKY YHCJIOBBIX BLIpa)KeHPIﬁ.

YPQGHeHIUl u Hepaeencmea

—  Pemarp nuHelHBIE W KBaJpaTHBIC YpPaBHEHUs, ypaBHCHHS,
CBOJSIIIMECS K HUM, TIPOCTEHIINE NPOOHO-pAIIHOHAIBHBIC YPABHCHHUS.

—  Pemare cuctembl IByX JMHEHHBIX YpaBHEHUH C JAByMs
NEpEMEHHBIMM M CHCTEMBI JBYX YPaBHEHHI, B KOTOpPBIX OIHO
ypaBHEHHE HE SABJISIETCS JUHEHHBIM.

— Pemrath TEKCTOBBIC 3ajadyd ajlreOpavdecKuM CIriocodbom ¢
IIOMOIIBIO COCTABIIEHUS YPABHEHUS WM CUCTEMBI IBYX YpaBHEHHH C
ABYMs IIEPEMCHHBIMMUA.

—  IIpoBoauTh mpocTteime ucciieJoBaHusl YpaBHEHUI U CUCTEM
ypaBHEeHH#, B TOM 4YHCJE C IpUMEHeHHeM rpaduyecKux
npeAcTaBlIeHNH (ycTaHaBIMBaTh, UMEET JIM ypaBHEHHE HJIM CHCTEMa
YpaBHEHHUI pelIeHus], €CIIM UMEET, TO CKOJIBKO, U Mp.).

— Pemats nuHelHBIC HCEPaBCHCTBA, KBaJApaTHBLIC HCEPABCHCTBA,

I/I306pa)KaTL peIICHUEC HEPABCHCTB Ha YHUCJIOBOM HpﬂMOﬁ, 3altucChiBaTh
PEIICHUEC C TIOMOIIBIO CUMBOJIOB.

— Pemars CHUCTEMBI JIUHCEHHBIX HEPaBCHCTB, CHUCTCMBI
HEPABCHCTB, BKJIIOYAaOIIHUEC KBaJApPpaTHOC HCEPABCHCTBO, I/I306pa)KaTB
pPeI€HUEC CUCTEMblI HCPaBCHCTB Ha YHCIOBON HpﬂMOﬁ, 3alTuChIBaTh
peuieHue ¢ IOMOMIbIO CUMBOJIOB.

— Hcnonb30BaTh HEpaBEHCTBA MPHU PEIICHUH PA3JIMYHBIX 3aJ1a4.
Dyukyuu
— Pacno3naBaTte (QyHKIUH H3y4YCHHBIX BUA0B. I[loka3biBaTh

CXeMaTHYECKH  pacHoJIOKEHHUE Ha  KOOPJAMHATHOW  IUIOCKOCTH
rpaduKoB
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. _ _ _k y =ax2 + bx + ¢
dbyukmit Buma: y = kx, y = kx + b, y =
y=x3y=+vx,y= [¥ | B 3aBUCUMOCTH OT 3Ha4€HHH K0P PUIHEeHTOB;
ONHUCHIBATH CBOMCTBA (PYHKITUH.
CTpouTh U M300pakaTh CXEMAaTHYECKH TI'padUKU KBaJAPATHYHBIX

—  ¢yHKOHHA, OMHUCHIBATh CBOMCTBA KBAIPATUIHBIX (YHKIIHN IO
uX rpaduKam.

— Pacno3naBaTe KBagpaTHYHyI (QYyHKOHUIO 10 QopMmye,
MPUBOAUTH IIPUMEPHI KBaAPaTHYHBIX (PYHKIWI U3 pealbHOMN )KU3HU,
¢puzuku, reomerpuu.

Apugpmemuueckan u zeomempuueckan npozpeccuu

— PacmoznaBath apu(dMETHYECKYI0O HM T'€OMETPHYECKYIO
IPOTPECCUH NPHU PA3HBIX crioco0ax 3aIaHusl.

—  BBIMoaHATH BBIYHCIIEHUS C UCIIOJB30BaHUEM (OpMYyJ N-TO
qjeHa apu(PMETHIECKON M Te€OMETPHUUYECKONW IPOTrpeccHil, CyMMBI
HEepPBBIX N YJIEHOB.

—  H3o00paxkaTh UWICHBI NOCICIOBATCIIBHOCTH TOYKaMH Ha
KOOPAMHATHOM MIJIOCKOCTH.

— Pemrate 3amaun, cBsI3aHHBIC C YHUCIIOBBIMUA
MOCJIEIOBATEJIBLHOCTSIMH, B TOM YHCJIIE 3a/1a49d U3 PEaTbHOU XKU3HHU (C
HUCTIOJIB30BAaHUEM KaJbKYJIATOpa, HUPPOBBIX TEXHOJOTHMN).
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TEMATUYECKOE IVIAHUMPOBAHME YYEBHOI'O KYPCA (110 TOAAM OBYYEHUA)

7 xnacc (He menee 102 1)

HazBanmue pa3snena
(TeMbl) (YMCJI0 YACOB)

OcHoBHOe coaepikanue

OcHOBHbIE BH/IbI 1€SITEJIHLHOCTH oﬁyqammnxm

Yucaa u
BbIYMCJIEHHUS.
PanmonajbHbIe
qucaa

(25 4

TTonsitue paIlMOHAIIBLHOTO 4qHcIa.
Apupmernyeckue neUCTBUSA c
palroHaIBLHBIMU YHCIaMU.

CpaBHeHue, YHOPSIIOYMBAHHE

panMoOHAIBHBIX YHCEN.

CreneHb ¢ HaTypaJdbHBIM MTOKA3aTEIEM.
Pemrenne ocHOBHBIX 3azay Ha IpooOH,
TIPOIIEHTHI U3 peaJbHOU MPAKTUKH.
ITpu3nakyn nenMMocCcTH, pa3Io>KeHHs Ha
MHOYKHUTEJIM HaTypPaJIbHbIX YHCEJI.

Peanbnbie 3aBucumoctu. llpsmas u
ob6paTHast TPOTIOPIIUOHATEHOCTH

CucremMaTn3upoBaTh M 000oramarts 3HaAHHA 00
OOBIKHOBEHHBIX M JECSITUYHBIX APOOSX.

CpaBHHMBATH " YHOPSiI0YHBATH npoou,
npeoOpa3oBbIBas npu HEOOXOIUMOCTH
HEeCSITUYHBIC npoou B OOBIKHOBCHHEIE,

OOBIKHOBEHHBIC B JCCATUYHBIC, B YACTHOCTH B
OECKOHEUHYIO AECSITUYHYIO IPOOk.

IIpumeHsATHL pa3HooOpa3HbIe CIOCOOBI U NPUEMBI
BbIYHCJIEHUs 3HAYEHUI APOOHBIX BbIPAKEHMIA,
colep)KaluxXx OOBIKHOBEHHBIE W JICCSITUYHEIC
npobu:  3aMeHsSITh  NpU  HEOOXOJIUMOCTH
NECITUIHY O IpoOb OOBIKHOBEHHOW |
OOBIKHOBEHHYIO  JI€CSITHYHOHM,  NPHUBOJIUTH
BBIpaXeHHEe K (opme, Hanbosiee yaoOHOH st
BBIYHUCIICHUN, TpeoOpa3oBBIBaTh  ApPOOHBIE
BBID@&KEHHSI Ha yMHOXXEHHE U  JICJICHUE
JECSITUYHBIX Npo0eil K MeHCTBUSIM C IEIBIMH
YHCIIaAMU.

IIpuBOAUTH 4YMCJIOBbIE M OYKBEHHbIE MPUMeEPHI
CTCIICHU (& HaTypaJIbHbIM ImokKasaTejiem,
OOBsICHSISI 3HAYCHHsS OCHOBAHMS CTEICHH U
roKaszaTelisi CTENeHH, HaxOAWTh 3HAYCHHS
crerneneit Buaa a" (2 — yr000e paruoHaIbHOE
YHCJIO, N — HATYpPaJIbHOE YHCJIO).
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IMToHuMaThL CMBICI 3aTUCH OOJIBIINX YHCEI C
MOMOIIBIO NECITUYHBIX ApOOeH U cTeneHel uucna
10, npuUMEeHAITBUX B PCAIbHBIX CUTYAIUAX.

IIpumensaTs MIpHU3HAKHA JIGITUMOCTH,
pa3JIO)KEHUsT Ha MHOMHTEIIM HaTypPaJIbHBIX
qHCell.

Pemathr 3amaum  Ha  9acTH, IIPOICHTHI,
OpOIIOPLIMY, HAa HAXOXKJACHUE ApoOH (mporeHTa)
OT BEJUYMHBI M BEJIWYUHBI 10 e& npodu
(opoueHTy), Japodu  (IpoIeHTa), KOTOPbIi
COCTaBJISICT ~ OJHA  BEJIMYMHA  OT  JPYTroi.
IIpuBoauTHL, pa3dupaTh, OEHUBATH PA3JINIHBIC
pelIeHusI, 3aIiCH PEIIeHNH TeKCTOBBIX 3a/ad.
PacnosHaBaTh U OOBACHATH, ONHUPAACH Ha
OmpeneseHus, MpPsSMO IPONOPUHMOHAIBHBIE U
00paTHO  NPOMOPIHOHAIBHBIE  3aBUCHUMOCTH
MEXy BEJINYMHAMH; MPUBOJAUTH MPUMeEPbI 3THX
3aBUCUMOCTEH W3 pPEaJbHOTO MHpa, M3 JIPYTHX
y4eOHBIX TIPEIMETOB.

PemiaTh NpakTHKO-OPUEHTHPOBAHHBIC 3aa41 Ha
APOOH,IPOLIEHTEI, TIPSIMYIO U OOpaTHYIO
[IPOIIOPIIHOHAIBHOCTH, MPOTOPIIMU

Auaredpanyeckue
BbIpa’KeHUs

(27 )

BykBennsre BBIPAKSHUSI.
ITepemennsre. JlommycTumbpie 3HAYCHUS
repeMeHHbIX. DOpMYyIbI.
IIpeo6pazoBanne OyKBEHHBIX
BBIP@XKEHHUH, pPacKpBITHE CKOOOK H
MIPUBEJICHUE ITOJIOOHBIX CIIAraeMBbIX.

OBJaaers anreOpandecKol TEPMHUHOJIOTHEH K
CUMBOJIMKOH, NPHMeHATh e B Ipolecce
OCBOCHUsI yUeOHOro MaTepHala.

Haxoaurh 3HaueHUsA OyKBEHHBIX BBIpaXXECHUH
OpH 3aJaHHBIX 3HAUEHHUSIX OyKB; BBIITOJIHSITH
BBIYHCIICHUS IO OpMYyJIaM.
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CpoiicTBa CTENEeHU C HAaTypaJlbHBIM
ToKa3aTeJIeM.

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

BbINOJIHATH npeoOpa3oBaHus LIeJIOTO
BBIp@XEHHUSI B  MHOTOYICH INPHUBEICHUEM
NoJO0OHBIX CIIaraeéMbIX, PACKPBITHEM CKOOOK.

BBINOIHATE YMHOXXEHHE OJHOWICHA Ha
MHOTOYJIEH W MHOTOYJIE€Ha Ha MHOTOWICH,
NpUMeHSITH (GOPMYJBl KBajpaTa CyMMBI H
KBaJipaTa pa3HOCTH.

OcymiecTBJIATh PA3I0KECHUE MHOTOWICHOB Ha
MHOXXHUTEIN ITyTEM BBIHECEHUsI 3a CKOOKHU
o0mIero MHOYKUTENsA, MPUMEHEHUs (HOpMYITBI
pa3sHOCTH KBaJpaToB, (HOPMYJI COKPaIIEHHOTO
YMHOXCHHUSI.

IIpumensaTe npeoOpa3oBaHHE MHOTOYJICHOB
UL  pelIeHus]  pa3IMdHBIX  3amad U3
MaTeMaTHUKH, CMEXHBIX  MPEIMETOB, U3
peanbHON MPaKTUKH.

3HAKOMHUTBLCS € MCTopneii PasBUTUA MaTEMAaTUKH

YpaBHeHus U
HepaBeHCTBa
(20 u)

VpaBHeHHUe, ITpaBUiia Mpeodopa3oBaHUs

ypaBHEHUs, PaBHOCHIBHOCTH
ypaBHEHUH.

JIuneitnoe ypaBHEHHE c OJHOM
nepeMeHHOMH, peulenue JIUHEWHBIX

ypaBHeHUN. Penienue 3agadyc noMouso
YPaBHEHUM.

JIuneliHoe ypaBHEHHUE C IByMs
IIepeMeHHBIMH U ero rpaduk.Crucrema
IBYX JTUHEWHBIX YPaBHEHHI C ABYMsI
nepeMeHHBIMU. Pemienne cucrem

Pemrars suHelHOE ypaBHEHHME C  OJHOM
IIepEeMEHHON, MPUMEeHsIsi MpaBHJIa Tepexoaa oT
HCXOMHOTO YpaBHEHHUS K pPaBHOCHIBHOMY €My
Oonee mpocroro Buaa. IIpoBepsATh,IBAsIETCS U
KOHKPETHOE YHCIJIO KOPHEM ypaBHEHUS.
IToa6upars npuMepbI Nap 4YUCEI,
SIBJSTIOIUXCSI PEIICHNEM JIMHEHHOTO ypaBHEHUS
¢ n1ByMs nepemeHHbIMU. CTPOUTH B
KOOPJAWHATHOU MJIOCKOCTHU rpad)uiK JIUHEHHOTO
YpaBHEHHUsSI C ABYMs IEpEMEHHBIMH;
MOJIB3YSICh T'paUKOM, IPHUBOJAUTH MPUMEPbI
pelieHus ypaBHEeHUSI.
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YpaBHEHHI CIIOCOOOM MOACTAHOBKH U
CIIocoOOM CIIOKEHHUS

HaxoauTh pelieHne CUCTEMBI IBYX JIMHEUHBIX
YpPaBHEHUH ¢ ABYyMsI IEPEMEHHBIMH.

CocTaBJIITh U pellaTh YPaBHECHUE UIIU CUCTEMY
YPaBHEHUH 110 YCJIOBHUIO 3aJa4H,
HHTEPIPETUPOBATh B COOTBETCTBUHU C
KOHTEKCTOM 33/Ja4Yd TOJy4YEeHHBII pe3ybTaT

KoopaunaTtsiu
rpaguxu.
DOyukuun (24 )

Koopnunara ToukM Ha  IIpPsIMOM.
YHucnoBele TNpoMexyTKku. PaccrosiHue
MEXKIY ABYMsI TOUKaMHKOOPAUHATHOM
MPSIMOM.

IIpsiMoyronbHasi CHCTEMa KOOpPJUHAT
Ha IUIOCKOCTH. IIpumepsl rpadukos,
3aJTaHHBIX bopmymamu. UrteHue
rpadMKOB peaJIbHbIX 3aBUCHUMOCTEH.

Tlonstne ¢yukunn. [padux GyHKIUH.
CaoticTtBa QyHkiuii. JInneitnas QyHKIus.
ITocTpoenne rpaduxa JTMHEWHOM
byskunn. I'paduk GyHKIHMU Y = |X |

HN306paskaTh Ha KOOPAUHATHOU NPSIMOI TOUKH,
COOTBETCTBYIOIIIME 3aJaHHBIM KOOpJUHATaM,
JIy4d, OTPE3KH, UHTEPBAJIbl; 3allUChIBATh UX Ha
anreOpanvyecKoM S3BbIKE

OTMeuaTh B KOOPAMHATHOIH MJIOCKOCTH TOYKH IO
3aJaHHBIM KOOpAWHATaM; CTPOUTH TpaduKu
HECJIOXKHBIX 3aBHCHUMOCTEH, 3aJaHHBIX
dbopmymamMu, B TOM HYHCIE€ C TOMOIIBIO
U poBBIX JabopaTopuii.

IIpumensaTs, u3y4aTh npeuMyliecTBa,
HHTEePIPEeTHPOBATH rpadguaeckmit crnoco6
MPEJCTaBICHUSI W  aHaIW3a pPa3HOOOpa3HOM
JKU3HEHHOU HH(OpMaIIu.

OcBauBaTh TOHITHE (QYHKIIUH, OBJIAIEBATh
(pyHKIIMOHATBHOW TEPMHUHOJIOTHEH.
Pacno3HaBaTh JIHHEHHYO QYyHKIHIO Y = KX + b,
onmuchIBATHL e CBOICTBA B 3aBUCHMOCTH OT
3HaueHui kodddurmentos K u b.

Crpouts rpapuku JTUHEWHOW (dyHKIHU,
byHkIHN

y = x|
HUcnoab3oBaTh
[TOCTPOCHUS

nudpoBbie  pecypchl I
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rpadpuKoB QPYHKIUH U U3YyUYCSHHUS] UX CBOWCTB.
ITpuBoguTs IIPUMEPHI JIMHEHHBIX
3aBUCHUMOCTEH B pealbHBIX Ipoleccax Hu
SIBJICHUSIX

IHoBTOpenue u
00o6meHune(6 1)

TToBTOpCeHHE OCHOBHBIX MOHSITHH U
METOJNOB Kypca 7 Kijacca, 00oOIIeHne
3HAHUN

BbiOupaTh, NPHMEHATH OLEHHBATH CIIOCOOBI
CPaBHEHUS YHCEJI, BEITUCICHUH, ITpeoOpa3oBaHMi
BBIPAXKCHUI, PELLICHUs] YPABHEHUM.

OcymecTBJIsITb  CAMOKOHTPOJIb  BBITIOJIHIEMBIX
neicTBuit u CaMOIIPOBEPKY pe3ynbTara
BBIYHCIICHUU, TIPeoOpa30BaHUM, ITOCTPOCHUN
Pematn 3aauu U3  peanbHOW  >KWU3HH,
NPUMEHSITH MaTeMaTH4YeCcKHe 3HaHUA JUIs
peuienus 3a1a4 U3 Ipyrux npeaMeToB.

Pemarp TekcTOBBIE 3a1a4YH, CPaBHUBATh,
BbIOMPATH COCOOBI PEIICHHS 3a0a4yd
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8 iacc (ue menee 102 1)

HazBanmue

pasnesa (TeMbl)
Kypca (4HcjI0 4acoB)

OcHOBHOe coJep:KaHue

OcHoOBHBIE BH/bI JeATEJHLHOCTH 00y4YaAIOUIUXCS

Yucaa
BbIYHCJICHHUSI.
Kaaparnbie
KOPHHU

(15 )

u

KBajgpaTHbli KOpeHb U3 YuCIa.

ITorsTHE 00 MppanTHOHAIIEHOM
gucne. Jlecsatuunbie
OPUOIIVDKESHUST
HppanoOHAJILHBIX YHCE.
JlelicTBUTEIIbHBIC YHCIIA.
CpaBHeHHE NeHCTBUTEIILHBIX
qucesn. ApupMeTHIecKuit
KBaJPaTHBIMKOPEHD.
VpaBHeHue Bujaa X2 = a.
CpoiicTBa apupMEeTHIESCKUX
KBaJIpaTHBIX KOpPHEH.
TIpeoOpa3zoBaHHE YHUCIOBBIX
BBIpA)KEHHUH, COJISpIKaIINX
KBaJIpaTHbIE KOPHHU

PopMyMpoBaTh oONpeaeleHHe KBaIpaTHOIO KOPHS U3
4HCIIa, apU(PMETHISCKOr0 KBAaJAPATHOTO KOPHSI.
IIpuMeHSITH ONepaIuio U3BJICUYCHUSI KBAaIPAaTHOTO KOPHS
W3 YUCla, MCMOJIb3Ysl IIPU HEOOXOUMOCTH KaJIbKYJISITOP.
OuneHnBaTh KBaJpaTHbIC KOPHU LEJIBIMH YHCIAMU U
IECATUIHBIMHU IPOOSIMU.

CpaBHHBATh U YNOPSAJA0YUBATH pPAlHOHAIBHBIE U
UppalMOHAJbHbIC YHCJA, 3alldCaHHbIE C IIOMOIIbLIO
KBaJIpaTHBIX KOPHEH.

HccienoBaTs ypaBHEHHE X° = @, HAXOJUTh TOYHBIE U
npuOIIKkEHHBIE KOpHH 1ipu a > 0.

HccienoBaTs cBOWCTBA KBaJApaTHBIX KOPHEW, MPOBOJS
YHCIIOBBIE SKCIIEPUMEHTHI c HCITOJIb30BAaHUEM
KJIBKYJISITOpa (KOMIIBIOTEPA).

Jloka3pIiBaTh cBoOiicTBa apudMETHYSCKUX KBagpaTHBIX
KOpHel; TpHUMEeHSITh WX Uil I[peoOpa3oBaHUS
BBIPpKECHUI.

BbInoHATH Npeodpa3oBaHUs BBIPAKEHUM, coAeprKalllux
KBaJ[paTHbIE KOPHHU. BrIpakaTb TNIepeMeHHBIE U3
FeOMETPHYCSCKUX U PpU3ndecKkux Ghopmy.

BpIuncasTh  3HAYEHWsl  BBIPOKCHHI,  COIEpIKaIUX
KBaJ[paTHbIE KOPHHU, HCHOJB3ys MPU HEOOXOIUMOCTH
KaJbKYJISITOP.

Hcnoap30BaTh B XOJI€ PEHICHHS 3aJad SJIEMEHTAapHEIS

63




OpEeNCTaBICHUs, CBSI3aHHbIE C MOPUOMIDKEHHBIMU
3HAYESHUSMHU BEIUYHH.
3HAKOMHUTBLCSI ¢ MCTOPHUeli pa3sBUTHUS MaTeMaTHUKHU
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IIpooonsicenue

Yucna u Crernens ¢ LeIbIM DopMyIMPOBATH ONpeeJieHHe CTEIIEHH C LIEJIbIM
BBIYHC/IEHUS. ToKa3aTeJIeM. ITOKa3aTeJIeM.
Crenens ¢ meabiM CranaaprHas 3alMCh YHCIIA. IpeacTaBJasTh 3aMHUCh OOJBIINX U MaJbIX YHCEI B
Iokasartejem Paszmeprl 06bexToB craggapTHOM Buje. CpaBHUBATH 4ucCla U BEJIUYUHBI,
(7 ) OKPYKAIOWEro Mupa (o1 3anucaHHbIe C HCIIOJIb3oBaHueM crereHu 10.
3JIEMEHTapHBIX
YACTHUIL 0 KOCMMYECKUX Hcnonb30BaTh 3amMCh YHCEN B CTAaHAAPTHOM BHJE IS
O6’L€KTOB), JJIATEIbHOCTH BBIpAXXCHUSA Pa3sMEPOB O6’L€KTOB, JUINTEJIBHOCTH NIPOUIECCOB B
IIPOLIECCOB B OKPY KAIOIIEM MUpE.
OKpY7KarolleM MHUPC. ®opmyJHPOBATh, 3alIUCLIBATL B CHMBOJIHYecKOil ¢opme u
CBolCTBA CTENEHU C LETBIM HJLJIIOCTPHPOBATH MPUMEPAMH CBOWCTBA CTEIICHU
IoxKasaTesaem
C LICJIBIM ITOKa3aTeJIeM.
IIpuMeHsATH cBOMCTBa CTEICHH I IIpeoOpa3oBaHUs
BBIPAXKCHUH, COAEPIKAIINX CTEIICHHU C IEJIbIM ITOKa3aTelIeM.
BbINOIHATHL AeHCTBUS C YNCIIaMU, 3aITHCAHHBIMHU B
cTaHIapTHOM BHjAe (YMHOXXEHHE, ASJICHHE, BO3BEICHHE
B CTEIICHB)
AnreGpanyueckue KpanpaTHsrii TpéxuieH. Pacno3HaBaTh KBaJIpaTHBIA TPEXUIICH, yCTAaHABIUBATH
BBIPaKEHHs. Pasnioxxenne kBanpaTHoro BO3MOYKHOCTB €TI0 Pa3JIOKECHUSI HA MHOYKHUTECIIH.
Ksagparubii TpexHIcHaHa MHOMKHUTCIIN PackianbiBaTh HA MHOKUTEJIM KBaJpaTHBIM TPEXUIIEHC
TpEXUIeH HEOTPHULATEIIBHBIM JTUCKPUMHUHAHTOM
(5 )
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Anredpanyeckue Anrebpaunyeckas pOOk. 3anuceiBaTh anreOpandyeckue BbIpakeHus . HaxoanTtsb
BbIPAKEeHMHSI. Jomyctumslie 3HAYEHUS 0o0JIacTh  OMpEenesICHHUSI  PallMOHAIBHOTO  BBIPAYKCHHSI.
Anredpanyeckast MEePEeMEHHBIX, BXOJSAIINX B BBINOJIHATL  YHCIOBBIE IIOACTAHOBKH W BBIYHCIATH
ApooH anrebpanyecKue BBIPDAYKCHUA. 3Ha4YeHHUE APOOH, B TOM YHCJIIE C MOMOUIBIO KAIBKYJISITOPA.
(15 ) OcHoBHOE CBOMCTBO @®opMyIMpPOBATH OCHOBHOE CBOICTBO anredOpamyeckoi
anrebpandeckoi Apoou. ApoOu U NPUMEHSITh €ro IJs MIpeoOpa3zoBaHus APOOEH.
CoxpauieHue ApoOei. BbINOJIHATH JAeiicTBUS ¢ anreOpandecKuMu  IpoOsIMU.
Crnoxenue, BEITHTaHHE, I[IpyuMeHsTE TIpeoOpa3oBaHMsT BBEIPAKEHHUH JUISI PEIICHUS
YMHOKCHHE u ACICHNE 3ama4d. BeipaxkaTrh nmepeMeHHble n3 Gopmyn (HU3HUECKHUX,
aIredpanyeckux ApoGeii. FEOMETPUIECKHX, OMUCHIBAIONINX OBITOBBIE CUTYAI[UH)
IIpeoOpa3zoBanue  BBIpAKCHUH,
coAepKamux  anareOpandeckue
npobu
Ypasuenust KBanpartHoe ypaBHEHHE. Pacno3HaBaTh KBajapaTHBIC ypaBHEHUS.
U HEpaBEHCTBA. Henomnxoe KBaJIpaTHOE 3anuceiBaTh (GOpMyJTy KOpHEH KBaJIpaTHOI'O YpaBHEHUS,
KBagpartnbie ypaBHeHune. Popmyrna KopHeH peliaTh KBajgpaTHbIe YPaBHEHUsI — ITOJHBIC U HEITOJIHBIE.
yYpaBHeHHUsI KBaJpaTHOT'O YpaBHCHHUSI. IIpoBoauTh mpoCTeiiline HWCCJAEeA0BAHUS  KBAJAPATHBIX
(15 ) Teopema Buera. YpaBHEHUM.
Pemenne ypaBHEHUIH, PemiaTh ypaBHeHHUs, CBOJSIIHECS K KBaJAPaTHBIM, C
CBOJMISIIIIUXCS K  KBaJPaTHBIM. MOMOIIBIO MPeoOpPa3oBaHUil U 3aMEHOM MEPEMEHHOM.
IIpocreiimue IpOoOHO- HabuoaaTte M1 aHAJIU3UPOBATH CBSI3h MEXKIY KOPHSIMHU U

pauroHanbHbIE YPAaBHEHUS.
Pemmenne TeKCTOBBIX 3ajJa4y C
TIOMOII IO KBaJpaTHBIX
YpaBHEHUN

K03 dHUIIMEeHTaMH KBaJpaTHOTO ypaBHEHHS.

dopmyaupoBaTh TeopeMy Bmera, a Taxxke oOpaTHYyIO
TeopeMy, NPUMEHSITh 3TH T€OPEMBI JJIsI pEeIIeHUs 3aad.
PemaTh TeKCTOBBIE 3aJa4M alreOpanmdecKUM CIIOCOOOM:
IIEPEXOTUTh OT CJIOBECHOHW (POPMYJIMPOBKH YCIOBHS
3a/1a4u K alre0pamdecKkod Monenw ITyTEM COCTaBJICHHUS
YpaBHEHUS, pemars COCTaBJICHHOE YpaBHEHHE;
HHTEPIPETUPOBATh PE3yIbTAT.
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3HAKOMUTBCS ¢ UCTOPHeEll 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 € AByMs
IEepEMEHHBIMU. ITpumepsr
pelLIeHUsT CHUCTEM HEJIHUHEHHBIX

ypaBHEHUN c IBYMsI
IEepEMEHHBIMU.

I'paduueckast wmHTEpHpeTaus
ypaBHEHUS c IBYMsI
IEepEMEHHBIMU u CUCTEM
ypaBHEHUN c JBYMsI
IEepEeMEHHBIMU.

Pemenne TekcTOBBIX 3amad C
TMOMOIIBIO CUCTEM YpaBHEHUN

Pacno3snaBarb  JIMHEHHBIC
IEPEMEHHBIMU.

Crtpoutsh rpapuky JUHESWHBIX yPaBHEHUH, B TOM YHCIIE
HCI0JIb3Ys UG POBbIE pecypcehl.

PaznunuaTh napajuieibHbIC U IIEPECEKAIOIHUEcs IpsIMble
10 UX ypaBHEHUSM.

Pemarb cucteMmsbl AByX JIMHEHHBIX YpaBHEHUI ¢ IByMs
IIEPEMEHHBIMU MOJCTAHOBKOW U CIOKCHHUEM.

Pemarbs npocrtedmmne cUCTEMbl, B KOTOPBIX OJHO U3
YpaBHEHUU HE SBJISIETCS] JIMHECUHBIM.

IpuBoauts rpaguuecKyl0 HHTEPNPETALMI0O PELICHUS
YPaBHEHUs C ABYMsI IIEPEMEHHBIMU U CUCTEM yPaBHCHUI
C IByMsI IIEPEMEHHBIMHU.

PemaThs TeKcTOBBIE 3aJa4M areOpaNdecKUM ClIOCOOOM

YpaBHEHHUs] C  JOABYyMs

YpaBHeHust
W HepaBeHCTBA.
HepagencrBa (12

)

YucnoBble HEPABEHCTBA U UX
CBOMCTBA.

HepasenctBo c OJTHOM
HepeMeHHOM. JInneiinbie
HEpPaBEHCTBA c OIHO
IIEPpEMEHHOM M HX pelIeHHE.

CucrteMbl JUHEHHBIX HEPAaBECHCTB
C OJIHOW mNepeMeHHOW M ux
peuieHue.

W3o0pakeHue pemeHus
JIMHEWHOT'O HEPABSHCTBA U UX

YHCIOBBIX
KOOPAMHATHOU

dopmyaupoBaTh CBOIiCTBa
WUIIOCTPUPOBAThL ~ MX  Ha
JOKa3bIBATh aJIreOpamvecKu.
IIpumeHsATH cBOiCTBa HEPABEHCTB B XOJI€ PEILLICHNUS 3a/1a4.
Pemarh JMHElHbIE HEpaBEHCTBA C OJIHOM NEepEeMEHHOM,
n3o0pakaTb pelIeHHEe HEpaBEeHCTBA Ha YHCIOBOU
HPSIMOM.

PemiaTth cucTeMbl JIHHEWHBIX HEPaBEHCTB, H300pakaTh,
pelIeHne CHUCTeMBl HEPAaBEHCTB Ha UHCIOBOH MpPsIMOU

HEPaBEHCTB,
NpsSIMOH,
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CHCTEM Ha YMUCIIOBOUW MpsSIMOM

DyHKUMH. THousitue ¢yukuun. O6macte | HMcenosb3oBaTh GyHKIIMOHAIBHYIO TEPMHHOJIOTHIO H
OcHOBHBIE ONpeeICHNUSI U MHOYXECTBO CHMBOJIMKY.
MOHSITHS 3Ha4YeHni GyHKIHH. CIocOOb! BprunciasiTe 3HaUeHUus1 QYHKINHA, 3aJaHHBIX (HOpMyIaMu
(5 v) 3a1aHusi QYHKLIMN. (pp HEOOXOOWMOCTH  HCIIOJIB30BAaTh  KaJIBKYJISITOP);
I'papux ¢ynxkaun. CBoMcTBa | cocTaBaAThL TAaGJMUbI 3HAYEHHH (QyHKIMH.
bynknuu, nx orobpaxkenne Ha | CTPOUTH MO TOYKAM IpaduKH QyHKIHIA.
rpaduke OnuceiBaTh  cBoOlicTBa  (QyHKIMM Ha  OCHOBEe e
rpauyuecKoro IMpe/iCTaBICHUS.
HUcnoab3oBaTh QyHKIMOHAIBHYIO TEPMHUHOJIOTHIO W
CHMBOJIMKY.
HccaenoBaTs npuMepsl TpaguKOB, OTPAKAIONIUX pealbHEBIC
rporuecchl U sBieHus. [IIpUBOAMTH NPUMePBI IPOIECCOB U
SIBJICHUH C 3aJaHHBIMH CBOMCTBaMH.
Hcnoab30BaTh KOMNbIOTEPHbIE POrPAMMBI IS T10-
ctpoeHus rpaduKOB (PYHKIIUN U U3YYCHHSI NX CBOMCTB
DyHKINH. Yrenne u nmocTpoeHue rpapukon HaxoauTts ¢ noMombio rpagpuka GyHKINN 3HaYSHHE OJ1-
YucoBbie dynkumii. TIpumeps! rpadgukos HOM M3 paccMaTpHUBAeMbIX BEJIWYHH I10 3HAYCHHIO JIPY-
dynkmun GYyHKOUN, OTPpaskarolInx TOM. B
© u) peajibHBIEe MPOIECCHI. B HecHIOXHBIX Clly4asix BbIpaskaTh (hopMyJioii

DyHKIINH, ONMHUCHIBAIOIINC
OpsIMyI0O ¥ OOpaTHYIO
MIPOIOPLHOHAIBHBIC
3aBUCHUMOCTH, UX IpaduKu.
T'umrepOomna.

3aBUCUMOCTDb MECXKY BCIMYHNHaAMU.
OnuceiBaTh XapaKTep HU3MECHCHUA OZ[HOﬁ BCJIIMYHUHBI B

3aBUCHUMOCTHU OT U3MCHCHUA I[perfI.
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IIpooonsicenue

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

OcHoBHOe coaepikanue

OcHOBHbIE BH/IbI 1€STEJIHLHOCTH oﬁyqammnxm

I'papux Pynxkmuu y = X2
dyHkuMU Y = X%, y = X3,

y = \/;, y = |x|; rpaduueckoe
pelieHne ypaBHEHUM UM CHUCTEM
YpaBHEHUMN

PacnosnaBsathb BUIbI U3y4daeMbIX GyHKIHN.
IToka3biBaTHL cXeMaTH4YeCKH TOJIOKEHNE Ha
KOOPAWHATHON MJIOCKOCTH TpadukoB (GYHKIOUN BUAa: Y
= XZ’\/_: X3,

y= X, y=Ix|

Hcnonb3oBats ¢GyHKuHMOHAIBLHO-TPaduyecKkue
npeacTaBJIEHUs ISl PEIICHUS U UCCIIeOBAHUS YpaBHCHUN
HCHCTEM ypaBHEHUM.
IIpumensaTs uudposbie
rpaduKoB pyHKIIHIT

JUTSL

pecypchl TMOCTPOCHUS

IloBTOpEeHMe U
00061enne (6

)

IToBTOpEeHNE OCHOBHBIX MOHSITUHN
U METOJ0B KypcoB 7 U 8 KJ1accos,
o0oOmenne 3HaHUH

Bbi0upath, NPUMEHATb, OLEHUBATH CHNOCOObLI CPAaBHEHMS
qmces, BBIUYHACICHUM, NPeoOpa3soBaHUN  BBIPAKCHHH,
pelieHus: ypaBHEeHUH.

OcymecTBIATh CAMOKOHTPOJIb BBINOIHICMBIX NEHCTBUN U

CaMOIIPOBEPKY pesyibTaTa BBIYHUCIICHHUIA,
npeodpa3zoBaHU, TOCTPOCHHUN.

PemaTts 3agauym W3 peajbHOil SKH3HH, NPUMEHATH
MaTeMaTU4YeCKUe 3HaHMs JUIS PELICHUs 3anad H3 APYyTrHx
MIPEAMETOB.

Pemiath TeKCTOBBIE 3aJa4yM, CpPaBHHBAaTh, BbIOMPAThH

CIoco0bI PCIICHUA 3aJa49U
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9 kiacc (ue menee 102 1)

Ha3panmne
pa3aeiia (TeMbl)
Kypca (4ucio

OcHoBHOE coaepxkaHue

OcHoBHbIEe BH/bI 1€ATEJIbHOCTH oﬁyqamumxcﬂ

9u

MHO>XeCTBO JIeHCTBUTEIIBHBIX
qHceN; ACHCTBUTEIbHBIC

YHCIa KaK OCCKOHEYHBIC JECATUYHBIC
npobu. B3anMHO OJHO3HAYHOE
COOTBETCTBHE MEXIY MHOXKECTBO
IeHCTBUTENBHBIX YHUCET U
MHO>KECTBOM TOYEK KOOPAUHATHOM
OpsSIMOML.

CpaBHeHHE eHCTBUTEIIBHBIX YHCE,
apudMeTHIeCcCKne NeCTBUH C
JeHCTBUTEIILHBIMHA YHUCIIAMH.
[MTpubnmxéHHOE 3HAYCHUE
BEJIMYUHBI, TOYHOCTH
HPUOIIMKESHHUSI.

Oxpyrnenne uncen. [Ipukuaka n
OIIEHKA Pe3yJIbTAaTOB BEIUHCICHUN

4acoB)
Yucaa u PanmonajbHbBIE YHCIIA, Pa3zBuBaTh npeacraBJiieHHsl O YUCIaX: OT MHOXKECTBa
BLIYHCJICHHS. UppalMOHAJIbHBIC YHCIIA, HaTypaJIbHBIX YHCEN JIO MHOYKECTBA JCHCTBUTEIBHBIX
JlelicTBUTEJILHBIE KOHEYHBIC U Yucell.
yucaa OCCKOHCYHBIC JCCATUYHBIC IPOOU. O3HAKOMHUTBLCS C BO3MOXKHOCTBIO IPEACTABICHHUS

NEUCTBUTEIILHOIO YMCJIa KaK OECKOHEYHOM
IECSITUIHOU ApOOH, NPUMEHATH ASCITUIHbBIC

HpI/I6J'II/I)KeHI/Iﬂ panuoOHaJIbHBIX U UPppalluOHAJIbHBIX

qucel.

HN300pakaTh NeHCTBUTEIbHBIC YHCTIA TOYKAMU
KOOPAUHATHOM IIPsSIMOIL.

3anuceIBaTh, CPABHUBATH U YIOPAI0YNBATH
JIeHCTBUTEIbHBIC YHCIA.

BbINoJIHATH, coueTast yCTHbIE U NUCbMEHHbIC
npuémMsl, apupMeTndecKkue AelcCTBUA C
panMoOHANBHBIMU YHCIaMH; HAXOAUThL 3HAYCHMUS
CTENEeHEe! ¢ LelbIMU MMoKa3aTeIsIMU U KOpHEH;
BBIYUC/IATH 3HAUCHUS YHCIOBBIX BBIPAXKCHUH.
IMosryunThs NMpeacTaBjJIeHUE O 3HAUMMOCTH
ﬂeﬁCTBMTeHbeIX YHUCCJI B l'IpaKTPl'—leCKOFI
JeSITeIILHOCTH YeJIOBEKA.

AHAIU3UPOBATHL M /1eJ1aTh BBIBOJAbI O TOUHOCTH
NpUOIIDKEHUS TIEHCTBUTEIBHOTO YHCIA TIPU
penreHnH 3aaadq.

OKpYrJsaTh IeHCTBUTEIbHbBIE YHCIIA, BbINOJHATH
NMPUKHAKY pe3yiIbTaTa BBIUHUCICHHUH, OLEHKY
3HAYEHUH YHMCIOBBIX BBIPAYKEHUIA.
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3HAKOMHUTBLCHA ¢ HCTOpHeﬁ Pa3BUTUS MAaTCMAaTUKU

YpaBHeHnust JIuneiiHoe ypaBHeHHe. Peuienue OcBauBaTh, 3alIOMHHATH H NPUMEHSTH rpaduyeckue
U HepaBeHCTBA. YPaBHEHHUM, CBOISIINXCS K MeTO/bI NP PEIICHUH YpaBHEHUH, HEPABEHCTB U UX
YpaBHenust JUHEWHBIM. CHUCTEM.
¢ OJHOM KBagparHoe ypaBHeHue. Perienue Pacno3naBaTth nensie U ApoOHBIC ypaBHECHUS.
nepeMeHHO YpaBHEHUI, CBOASLINXCS K Pemarp JinHeiiHble U KBaJipaTHbIC YPABHCHHH,
(14 u) KBaJgpaTHBIM. BbukBanpaTtHbIe ypaBHEHUsI, CBOJSIIIMECS K HUM, IPOCTEUIIINE
YpaBHEHUSI. ApOoOHO-paOHaIbHBIC YPAaBHEHUSI.
IIpumeps! pemieHuss ypaBHEHUU IIpennaraTbs BO3MOXKHEIE CITOCOOBI pEIIICHUST
TpeThel U 4eTBEPTON cTeneHen TEKCTOBBIX
pa3nokKeHneM Ha MHO>KHUTEIH. 3a7a4, 00Cy>K1aTh MX M peliaTh TEKCTOBBIC 33141
Pemenue IpOOHO- pa3sHbBIMU crocoOamu.
panMoHaIbHBIX yPaBHEHUIA. 3HAKOMHUTBLCSI ¢ MCTOPHUeil pa3sBUTHS MaTeMaTHUKHU
Pemenue TekCTOBBIX 3a1a4
anreOpandecKuM METOJIOM
YpaBHeHus JIuneiiHOe ypaBHEHUE C IBYMsI OcBauBaTh U NPUMEHATh IPUEMBI PELICHUS CUCTEMbI

U HepaBeHCTBA.
CucreMbl ypaBHeHU

(14 )

IEpEeMEHHBIMU U ero rpaduk.
Cucrema ABYX JIMHEHHBIX
YpaBHEHHUH C ABYMs ITEPEMEHHBIMH
u e€ pemenue. Pemenue cucrem
JBYX YpaBHEHHUH, OJTHO U3
KOTOPBIX JINHEHHOE, a Ipyroe —
BTOPOI CTENEHH.

I'paprueckass wHTEpHpeTALIUs
CHUCTEMBI ypaBHeHl/Iﬁ C ABYMs

IIEePEMECHHbBIMH

ABYX JIMHEMHBIX YpPaBHEHHN C ABYMs NEPEMEHHBIMU
U CHUCTEMBl JByX YpPaBHEHHH, B KOTOPBIX OJHO
YpaBHEHHUE HE SIBJISIETCS JINHEUHBIM.

HUcnoan3oBath (pyHKIIMOHANBEHO-TpadUIecKn
MPEACTABICHUST i1 PpellleHuss ¢ HCCaeA0BaAHHS
YpaBHEHUH U CUCTEM.

AHAIH3UPOBATHh  TeKCTHI  3aAay, PpemaTb  HX
anrebpandecKuM criocobom: nepexoauThb oT
CIIOBECHOM (OPMyIMPOBKH yCIOBHS 3aladd K
anreOpanyeckoil  Moaenn IMyTEM  COCTaBIICHUS

CHCTEMbl YPABHCHUH; pelIaTh COCTaB
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Pemrenne TekCTOBBIX 3amaq
anreOpanv4eckuM cnocoooM

JICHHYIO CUCTEMY YPaBHCHHUI; HHTePIPETHPOBATH
pe3yJibTar.
3HAKOMHUTBCS ¢ MCTOPHENl Pa3BUTHI MaTEeMaTHKU

YpaBHenust
U HEPaBEHCTBA.
Hepagencrsa (16

1)

YHucnoBble HEpaBEeHCTBA M HX
CBOMCTBA.

JIuneliHble HEpaBEHCTBA C OJTHOM
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
epeMeHHBIMHI

YuraTh, 32alIMCHIBATH, IOHMMATh, HHTEPNPETUPOBATH
HEPaBEHCTBA; UCIIOJIb30BAaTh CUMBOJIUKY U TEPMUHOJIOTHIO.
BbInoHATH peoOpa3oBaHrsI HEPABCHCTB, HCMOJb30BATh
11 mpeoOpa3zoBaHUsl CBOMCTBA YHUCIIOBBIX HEPABCHCTB.
Pacno3naBaTh JIMHEHHBIC U KBaJIpaTHbIE HEPABEHCTBA.
Pemiarb n1uHENHBIE HEPABEHCTBA, CUCTEMBbI JIMHEHHBIX
HEpPaBEHCTB, CUCTEMbI HEPABEHCTB, BKJIFOYAIOIIINX
KBaJIpaTHOE HEPABEHCTBO, U pelIaTh UX; 00CYyKAATh
MOJy4YCHHBIC PEIICHUS.

H306paskaTh pelleHHEe HEPaBEHCTBA U CHUCTEMBI
HEpPaBEHCTB HA YHUCJIOBOH IpsIMOM, 3amMChbIBATh
penIeHne ¢ MOMOIIBIO CUMBOJIOB.

Pemarnb KBaJlpaTHbBIE HEpaBeHCTBA, HCTIOJIB3Y ST

rpadudeckue MpeacTaBICHUS.

OcBanBaTh W NPUMEHSATH HEPABEHCTBA MPH pPEUICHUU
pa3auYHBIX  3ama4, B TOM  YHCJE  MPAKTHKO-
OPHUEHTUPOBAHHBIX

72




®yukuun (16
)

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

Pacno3naBarthb BUIBI H3y9daeMBbIX byHKIHI;
HJIIOCTPUPOBATH cxeMaTH4YecKH, 00BbSICHATDH
pacrosoxkeHne Ha KOOPAWHATHOI IJIOCKOCTH TpadUKOB

. k
¢ynkuumii Buga:y = kx, y = kx + b, y =y = ax?, y =
3
ax®, X
Y =VX, ¥ = [x| B 3aBHCHMOCTH OT 3HAYCHHI
K03(HHUIIMEHTOB; ONUCHIBATh UX CBOWCTBA.
Pacno3naBarh KBagpaTHUYHYIO (PYHKIHIO IO popMmyIie.

IMpuBoAUTHL NPpUMepbI KBAIPATUIHBIX 3aBUCUMOCTEH U3
peanbHOU >KWU3HH, (PU3UKH, TEOMETPHH.

BeisiBasaATe U 0000mare 0coOCHHOCTH Trpaduxa
KBaJ[paTHYHOW QpyHKIMU y = ax? + bx + c.

Crpouts W  u300paxaTh  cxeMaTH4ecKH rpaduku
KBaJpaTUYHBIX QYHKIHH, 3aJlaHHBIX (popMyIaMu BUIA Y =
ax?y = ax> + g,y = a(x + p)?,y = ax?> + bx + c.
AHAJIU3HPOBATH M IPUMEHSTH CBOHCTBA N3y4YCHHBIX
(GYHKIME U1 MX TOCTPOSHUS, B TOM YHCJIE C IIOMOIIIBIO
HU(MPOBBIX PECYPCOB
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IIpooonscenue

YucaoBble
10CJIEI0BATEILHOCT
u (15 u)

Ilousatue YHUCJIOBOM

IIOCIACaI0BATCIIBHOCTH.

3agaHue  MOCIENOBAaTEIbHOCTH
peKyppeHTHOH  ¢dopMmysol u
(opmyroit N-ro unena.
Apudpmerudeckas u
reomeTrpuyecKas IIPOrPECCHN.
Ddopmyibl n-ro 4jeHa
apudmeTndecKoit u
reoMeTpUUYECKOM porpeccui,
CYMMBI TIEPBBIX N UJICHOB.
WzoOpaxenue YIICHOB
apudmMeTHIeCcKOr u
reoMeTpUYEeCcKOi nporpeccui
TOYKaMM  Ha  KOOpJWHATHOM
IUIOCKOCTH.

JInnelHbIN "

3KCHOHEHIIUAJILHBIN POCT.
CII0KHBIE TIPOIIEHTHI

OcBauBath M NPUMEHATDHb UWHICKCHBIC O603Ha‘IeHI/IH,
CTPOUTH peveBbi€¢ BbICKa3bIBaAaHUSI C HCIIOJB30BaHUEM

TEPMUHOJIOTUH, CBSA3aHHO c MOHSATHEM
ITOCIIEJOBATEIIEHOCTH.
AHaJIM3UPOBATH hopmymny n-ro 4JIeHa

MOCIIEOBATEIbHOCTH WIH PEKYpPPEHTHYI0 GOpMylly H

BBIYMCIATH YICHBI IOCICIOBATEIBHOCTEH, 3aJlaHHBIX
3TUMH (HOPMYIaMU.

YcranaBiauBaTh 3aKOHOMEPHOCTh B MOCTPOCHUH
[IOCJIEIOBATEIBHOCTH, eclu BBIITMCAHBI IepBbIC

HECKOJIBKO €€ YJICHOB.

Pacno3naBaTth apu(pMETHYSCKYI0O M T'€OMETPHYCSCKYIO
NPOTPECCUU TIPU Pa3HBIX cHocobax 3aJaHus.

PemaThb 3ama4yy ¢ ucnosib3oBaHueM (HopmyJsl N-ro 4jieHa
apu(dMeTHIecKOH W T'eOMETPUYSCKOl  IporpeccHi,
CYMMBI TIEPBBIX N YJICHOB.

HN306paskaTh 4jieHbl MOCJIEIOBATEILHOCTH TOYKaMHU Ha
KOOPJIMHATHOM MJIOCKOCTH.

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

apuPMETUICSCKONW  MPOrPEeCcCHr, B TCOMETPHUYCCKOU
MIPOTPECCHHU; n300paxxath COOTBETCTBYIOIIHE
3aBHCUMOCTH Tpa(UIecKu.

Pemarnb 3aja4Hu, CBsI3aHHBIC c YHCIIOBBIMH
[OCJICIOBAaTeILHOCTSIMHM, B TOM YHCJIe 3aJadyud U3
peanbHOMW  JKHM3HHM C  HCIOJb30BaHUEM  HHU(MPOBBIX
TEXHOJIOTUH (PIEKTPOHHBIX Tabnui, rpaduaeckoro

KJIBKYJISITOpa U T.I1.).
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PemiaThs 3amayd Ha CIIOXKHBIC NPOLICHTHI, B TOM YHCIE
3a4a4d W3 PeaTbHONW MPaKTHKA (C HMCHOJB30BaHHEM
KaJIBKYJISITOPA).

3HAKOMHTBCSI ¢ HCTOPHeEil Pa3BUTHS MaTeMaTHKH

IloBTOpEHue,
00001mEeHue,
CHCTEeMATH3AIUSs
3HaHUii!

(18 )

Yucaa u BBIYHCIEHUs (3aINCh,

CpaBHEHHE, eHCTBUS ¢
JIEHCTBUTEIIBHBIMUA quCIIaMHU,
qyciIoBasi MOpsiMasi; IIPOILCHTHI,
OTHOIIICHUS, IPOIIOPIINH;
OKpYTJICHHE, npuGIMKeHHE,
OIICHKA; pEIIeHHUE TEKCTOBBIX
3az1a4 apupMeTHISCKUM
crocooom)

OnepupoBaTh NOHATUSIMU. MHOXECTBO, IIOJIMHOXECTBO,
onepauuu HaJ MHO>ECTBaMH; HCHOJb30BATh
rpadudecKoe IMpeACTaBICHHE MHOYECTB JUISI ONHCaHHUS
peaJIbHBIX IPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a7a4 U3
APYyTuX y4eOHBIX IPEIAMETOB.

AKTyaJu3UpOBATh TEPMHHOJIOTHIO U OCHOBHBIE JIeiicTBUS,
CBSI3aHHBIE € YHMCJIAMM. HATYpaJbHOE YHCIO, NMPOCTOE U
COCTaBHOE 4YHCJA, JEJIUMOCTh HATypaJIbHBIX  4HCEI,
NPU3HAKH JEIUMOCTH, IEJI0€ YHCIO, MOAYJb YHCIA,
OOBIKHOBEHHAsI W JECSITUYHAs IpoOM, CTAaHIAPTHBIN BHJ
ypcia, apuMeTHIecKuil KBaJpaTHBIH KOPEHb.

BbInoHATHL fAeiicTBUSI, CPaBHHBATH M YNOPSIA0YHBATH
4Ypcia, NPeACTaBIsATh YHCIIa Ha KOOPJAWHATHOW IIPSIMOIA,
OKPYTJISITh 4YHCJIA; BBIMOJHATH HNPUKHIKY H OLEHKY
pe3yJibTaTa BBIYUCICHHH.

Pemath TekcTOBBIE 3a1a4M apu(GMETHYSCKHM CIIOCOOOM.
PemaTh npakTHYecKue 3aJa4H, COJEpIKalllie MPOILEHTHI,
JIOJIA, YaCTH, BBIPa)KaroIHe 3aBUCHUMOCTH: CKOPOCTh —
BpeMsI — pPAacCTOSIHME, IIeHa — KOJWYEeCTBO —
CTOUMOCTB, 00BEM  PabOTHI — BpeMsi —
IIPOU3BOIUTEIBHOCTD TPYIa.

Pa3z6upartnb peayibHBIE >KH3HEHHBIC CHUTYyaluH,
¢opMyInpoBaTh UX Ha SA3bIKE MAaTEMAaTHKH, HAXOAMThb
pelieHue,  NpUMEHss MaTeMaTHYeCKUH anmnapar,
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MHTEPIPETHPOBATH PE3YJIbTAT

Auredpanyeckue BbIpa:KeHUsl | OnepupoBaTb  NOHATHUAIMH.  CTENEHb C  LEJNbIM
(mpeobpaszoBanmne nokaszarejieM, apupMETUYECKUN KBaJApPaTHBI KOpPEHb,
anreOpandeckux BBIPAXKEHUH, MHOTOYJICH, ajreopandyeckas ApoOb, TOXKJICCTBO.

ZOTLy CTUMBIC3HACHI) BBINOJIHSITH OCHOBHBIE JIEHCTBHSA: BBIOIHATE PACYETHITIO
¢dopmynam,  TpeoOpa3oOBBIBATH  IENbIe,  JIPOOGHO-
palMoOHAIbHBIE BBIPAKEHUS W BBIPAKEHUS C KOPHSIMH,
peanu30BhIBATh pasnoxxeHue MHOTOUJIEHA Ha

MHOYKHUTEJIH, B TOM YHCJIE C HCIIOJIb30BaHUEM (HOopMyJT
pa3sHOCTH KBaIpaTOB W KBaapaTra CyMMBI U Pa3HOCTH;
HaXOJUTh MJOIMYCTUMBIC 3HAYCHHUS IICPEMEHHBIX ISt
APOOHO-PAIIMOHATIBHBIX BBIPAXKCHUM, KOPHEH.

MopaeanpoBaTh C IOMOIIBIO (OPMYIT pealIbHBIE TPOIECCHI
U SIBJICHUS

1 31ech mpeAcCTaBIEHbl BIEMEHTHI COAEPIKAHUS Kypca, u3ydasiiuecs B 5—8 kiaccax U TpeOyroliue MOBTOPEHHS,
o6o61eHus u cucremaruzanunu. OOpalaTbcst KITOMY MaTepHaly MOXHO B BHJIE aKIIEHTa HA 3aBEPIIAIOIIEM dTarle
U3ydeHUs: Kypca 9 Kilacca WJIM PaclpeleisiTh MO0 COOTBETCTBYIOIIMM TEMAaTHYECKHM paszjeiiaM, H3ydaeMbIM B
TeYeHHEe y4eOHOTo roja.

76



IIpooonscenue

DyHKIMH (rmocrpoenue, OnepupoBars  NOHATHUSIMU: dynkusa,  rpadux

CBOWMCTBa M3Y4YECHHBIX (YHKIIHUI; byHKIINH, HYJIH byHKIIHH, IPOMEKY TKH

rpadugeckoe peleHne | 3HaKOIIOCTOSIHCTBA, MIPOMEIKYTKH BO3pacTaHusl,

YpaBHCHHUIH M HX CHCTEM) yObIBaHUs, HaWOOJbIICEC W HAHMMCHbBIICEC 3HAYCHHUS
byHKIHAN.

AHAIU3UPOBATH, CPaBHUBAaTbh, OOCYKJAaTb CBOMCTBa
(byHKIIMA, CTPOUTH UX TpaUKHU.

OnepupoBaThb TMOHSITUSIMHU. npsiMast
MIPOITOPIIMOHAIBHOCTh, OOpaTHasi MPOIOPIMOHATIBHOCTD,
JNuHelHas QyHKIUs, KBaapaTudHas (yHKIMs, mapadora,
rarepoOoIa.

Hcnoab3oBarb rpagukM Uil ONpEEJIEHUs CBOMCTB,
MPOIECCOB M 3aBHCHUMOCTEH, Ui penieHus 3aaad H3
OpYyTux y4eOHBIX TIPEAMETOB U pEAThHOI IKH3HU;
MOJeJUpPOBaTh C TIOMOMIIBIO TpapuKOB peaTbHBIE
MPOLIECCHI U SIBJICHUSI.

BripaxkaTh ¢popMyJIaMHU 3aBUCHMOCTH MEXK/Ty BETHMIHMHAMHA

IIpu paszpaboTke padodeird mnOporpaMMbl B TEMAaTUYSCKOM IUIAHUPOBAHWU MJOJDKHBI OBITH YUTCHBI
BO3MOJKHOCTH UCITOJIB30BAHUS JICKTPOHHBIX (IH(PPOBBIX) 00pa30BaATEIBHBIX PECYPCOB, SBISIONIUXCS yIeOHO-
METOJIMUECKUMH MaTepuajiaMu (MyJIbTUMEIUHHBIE MPOTrpaMMBbI, SJIEKTPOHHBIE YYEOHWKH H 3aJa4HHUKH,
SJIICKTPOHHBIC OWONIHMOTEKH, BHUPTyallbHBIC Ja0OpPaTOPUH, HWIPOBBIC IIPOTPAMMBbI, KOJUICKIIMH ITH(PPOBBIX
00pa3oBaTEeIbHBIX PECYpPCOB), HCHOJB3YEMBIMH [UII OOYYEHUs] UM BOCIHUTAHUS Pa3JIMYHBIX TPy
MoJIb30BaTelel, MPEJICTABJICHHBIMU B DJIEKTPOHHOM (IIM(GPOBOM) BHJIEC U PEATUIYIOMUMHU JTUIAKTHYECKUE
Bo3MoxHOCTH KT, conepkanne KOTOPBIX COOTBETCTBYET 3aKOHOJAATEIILCTBY 00 0Opa3zoBaHUU.



INPUMEPHASA 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
OPpUBOAUT», — TMHCal BEJIUKUH PYCCKHUM yueHbli Muxaui
BacunbeBuu JIomMmoHOCOB. I B 3TOM COCTOMUT OJiHA U3 ABYX LEJIeH
OOyYEeHHUATEOMETPHUN KaK COCTABHOW YAaCTH MaTEeMaTHKU B IIKOJEC.
DTON LEeIMCOOTBETCTBYET AoKa3aTejibHasi JIMHUS TIPEnoJIaBaHUs
reomeTpun.Crenys peacTaBIeHHON paboueit mporpaMmmMe, HaUYUHAas
C CempMOTo KJIacCa Ha YpPOKaX TCOMETPUH OOYYarOIIHNCS YUHUTCS
OpOBOAUTH AOKAa3aTCJIbHBLIC PaCCyXACHUA, CTPOUTH JIOTHYCCKUEC
YMO3aKIIOYCHUA, JOKA3bIBaATh UCTUHHBIC YTBCPIKIACHUA U CTPOUTH
KOHTPHOPUMEPHBI K JIOKHBIM, IIPOBOJUTH PACCYKJIEHUSI  «OT
OPOTHUBHOIO», OTJINYATHCBOWCTBA OT HNPHU3HAKOB, (POPMYJIIHPOBATH
oOpaTHBIC YTBEpPKICHHUS. YUYCHHK, OBJAJCBIINN  HCKYCCTBOM
paccyxmaTh, OydeT INPUMCEHSITHErO M B OKpyXkaromieit >ku3Hu. Kak
nucaj reometp u negaror Urops®enoposuu lapbirun, «J1moabmMu,
NOHUMAIONIMMH, YTO TaKO€ [J0Ka3aTeldbCTBO, TPYJAHO H JaxKe
HEBO3MOXXHO MaHuOyaupoBatb». W B 2TOM COCTOUT Ba)XHOE
BOCHUTATEJIbHOE 3HAYEHHWE U3YUYEHHUS] TE€OMETpPUHM, NpUCYIIee
MUMEHHO OTEUYEeCTBEHHOH MareMarudeckoil 1ikoJie. Bmecrte ¢ tem
aBTOPBI IPOrpaMMbl MPEJIOCTEPETAIOT YUHUTEIS] OT U3JIMIIHETO
dopmann3zma, 0COOCHHO B OTHONICHHWHW Hadall ¥ OCHOBaHUM
reometrpuu. Ppaniy3ckuii marematuk JKaH JlpeloHHE TO 3TOMY
MOBOJY BBICKA3aJICS Tak: «UTO KacaeTcsi HACIMKATHOU MpPOOIeMBbI
BBEJECHUSI «aKCHOM», TO MHE Ka)X€TCs, UTO Ha NEePBBIX IOpax
HY>KHO BOOOIIIe n3derarh MPOU3HOCUTH caMO 3TO cjioBo. C apyroi
K€ CTOPOHBI, HE CJIeAyeT YIMyCKaTh HU OJIHOM BO3MOXHOCTH
JaBaTh IMPUMEPHI JIOTUYECKHUX 3aKIIIOYEHHUH, KOTOpbIe Kyda B
Oospilicit Mepe, YeM uAes aKCHOM, SBIISTIOTCS HCTUHHBIMH H
CIANHCTBCHHBIMHA
ABUTIaTCIIIMHU MAaTEMAaTHYCCKOT'O MBIIIIJICHWS) .

BTopoii 1enpio u3ydeHusi reOMETPUH SIBJISIETCS] UCIIOJIb30BAaHUE
eé Kak HUHCTPYMEHTA IPpU PCHICHUHN KaK MaTEMaTH4YCCKHUX, TaK U
OpaKTUUYECKUX 3a/ay, BCTPEYAIOUIMXCS B peajJbHOM >XHU3HU.
OKOHYUBIIHUNA KYypC TEOMETPUU IINKOJIBHUK HJOJDKEH OBITh B
COCTOSTHUH ONPEACITUTh TEOMETPUICCKYIO (PUTYPY, OITHUCATH CIIOBAMHA
JAaHHBIA YepTEX WIM PHUCYHOK, HAWTU IUJIOHIAAb 3€MEJIbHOTO
ydJacTKa, pacCUYUTaTh HEOOXOJAUMYIO MJIUHY OIITOBOJIOKOHHOTO
Kabeist niu TpeOGyemMble pa3Mephl rapaka Jisi aBTOMOOHIISI. DTOMY
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COOTBETCTBYET BTOpasi, BBIUHUCIIUTEJIbHAsI JIMHUS B WU3yYEHUU
TeoOMEeTpHH B IIKkoie./laHHass mpakTudeckas JUHHUS SBISICTCA HE
MeHee BakHOM, uyeM nepBas. Emé Ilnaton nmpennuceiBall, 4ToObI
«rpaxaaHe IIpexpacHoro ropojsa HH B KOEM CJIydae HE OCTaBJISIU
TEOMETPHIO, BeJb HEMAJOBAXKHO JTaXKe IT0O0YHOe e€ IPUMECHECHUE —
B BOCHHOM JIe€JI€ J1a, BOPOYEM, M BO BCEX HAyKaxX — JJIS JIYYIIIETO MUX
YCBOEHMUSI: MBI BeJlb 3HaeM, Kakasi 0ECKOHEUHasi pa3HUIlA CYyLIECTBYET
MEXIy YEeJIOBEKOM MNPHYACTHBIM K T€OMETPHU M HENPHUIACTHBIM.
Jnas »2TOro  yUYHTENI0  PEKOMEHIyeTCsS  HoadupaTh  3aJadu
MPaKTUYECKOr0 XapakTepa JUIsl pacCMaTpUBaeMbIX T€M, YUUTh JeTel
CTPOUTH MaTEeMaTHUUYECKHUE MOJENHU peajlbHbIX )KU3HEHHBIX CUTYyaIllUi,
MMPOBOJUTH BBIUMCICHHUS W OICHUBATh aJCKBATHOCTH ITOJIyYCHHOTO
pesynbpTaTta. KpaliHe BaXHO MNOMUYEPKUBATH CBSI3M TCOMETPUH C
JApYyTUMHU IIpeaMeTaMH, MOTHBHUPOBAThH HCIIOJB30BAaTh OIPEICIICHUS
TCOMETPUYECCKUX (PUTYP U MOHATHH, IEMOHCTPUPOBATH IIPUMCHCHHEC
MOJIyYCHHBIX YMECHUH B (PU3HKe U TEXHUKE. DTHU CBSI3U HanboJIee SIpKo
BUIHBI B TeMaX «BekTopsl», « TpUroHoMeTpruieckrue COOTHOLICHUS,
«Metona koopanuHat»u «Teopema I[Tudaropay.

B 3akmrouenune conmiéMcs Ha BEIIMKOTO MaTeMaTHKa W aCTPOHOMA
Horanna Keruiepa, 9To0bI eié pa3 noauepKHyTh U METapeIMETHOE,
W BOCHHUTaTeNbHOE 3HaueHUe reomerpun: “Geometria una et aeterna
est in mente Dei refulgens: cuius consortium hominibustributum inter
causas est, cur homo sit imago Dei”*.

MECTO YUYEBHOI'O KYPCA B YUEBHOM IIJIAHE

CornacHo yyeOHOMY miiaHy B 7—9 kiaccax u3ydaeTcs y4eOHBIH
Kypc «Il'eomeTpusi», KOTOPBIM BKJIOYAET CJEAYIOI[HNE OCHOBHbBIC
pa3nensl coaepxkanus: «I'eomerpuueckue GUTyphbl U UX CBOWCTBA»,
«VI3MepeHne reoMeTpHYeCcKHUX BEJIIMYHUH», a Takxke «JlexkapToBbl
KOOPAMHATHI Ha IJIOCKOCTH», «BeKTOpbI», «JIBH)XCHHUS IIIOCKOCTH»
n «I[IpeobGpazoBaHUsT TTOTOOUSI».

V4eGHBIH T1aH MpeaycMaTpUBacT H3yYeHHE TICOMETPHUH Ha
0a30BOM ypOBHE, UCXO/s U3 HEe MeHee 68 yueOHbIX 4acoB B yueOHOM
rojly, Bcero 3a Tpu roja o0ydenuss — He meHee 204 gacos.

1 T'eomerpus enuna u BedHa, oHa OJymcraer B Bokbem ayxe. Hamra
IPUYIACTHOCTh K HEH CIy>KHUT OJHHM M3 OCHOBAHUIl, IO KOTOPBIM
YEeJOBEK JOJDKeH ObITh  o6paszom  bBoxeum  (http://www.astro-
cabinet.ru/library/ Kepler/Tab_1.htm)
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COIEPXAHUE YYEBHOI'O KYPCA (I10 TOJAM ObYYEHN )

7 xnacc

HauansHble TOHATHA reoMeTpun. Todka, npssMasi, OTPE30K, Jyd.
VYron. Bwunsl yrmoB. BepTukaipHble W CMEXXHBIE  YTIJIBL
Buccekrpuca yrna. JlomaHasi, MHOTOyTroJibHUK. I[lapanienbHOCTh U
NEPNEHANKYJIIPHOCTh MPSAMBIX.

CummerpuaHable  ¢urypsl. OCHOBHBIE  CBOWCTBAa  OCEBOIf
cumMmeTpuu. [IpuMepsl CUMMETPUH B OKPY’KaIOIEM MHUpE.

OCHOBHBIC TIOCTPOCHUSA C MOMOINBIO MHUPKYJISI W JIMHEHKH.

TpeyronasHuk. BricoTa, meauaHa, OucCeKTpHca, UX CBOMCTBA.
PaBHOOEnpeHHBINT U PaBHOCTOPOHHUN TPEyrolbHUKUA. HepaBeHCTBO
TpeyrojabHHUKA.

CpoiicTBa MW NOPU3HAKU PaBHOOEAPECHHOIO TPEyroJbHUKA.
IIpu3Haku paBeHCTBA TPEYTrOJIBHUKOB.

CpoiicTBa U NMpU3HAKHU HapajUIeJIbHBIX NpsiMbIX. CymMma yTIJIOB
TpeyrojabHHUKa. BHeIIHHE yTriibl TpEeyrojJbHHUKA.

IIpssMOyroJybHbIN TPEYTOJbHUK. CBoiicTBO MeEIUaHbI
OpsSIMOYTOJBHOTO TPEYTOJbHUKA, MPOBEAEHHONW K THIOTEHY3E.
Ilpusnaku paBeHCTBa OpAMOYTOJIbHBIX TPEYTOJIbHUKOB.
[IpsiMmoyrosbHbII TPEYTrOJIbHUK ¢ yriaoM B 30°.

HepaBencrtBa B reoMeTpuu: HEPABEHCTBO TPEYroJIbHUKA,
HEpPaBEHCTBO O JJIMHE JIOMaHOM, TeopemMa O OOJbIIeM yrIje U
OosbHICHCTOPOHE TPEYTroJabHUKA. [IepIIeHANKYISIp U HaKJIOHHAsI.

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

OKXpy>XHOCTB U KPYT, XOpAa U JUAMETP, UX CBOMcTBa. BzanMmHoe
pacIioJIo)KeHHUE OKPY>KHOCTH U npsimoit. KacarenpHas u cexymas K
okpyxHOCTH. OKpY>XHOCTh, BOHCAHHasi B yrojl. BnucanHas u
OIIMCaHHAsI OKPY>XHOCTH TPEYTOJbHHUKA.

8 knacc

Yereipéxyronbauku. IlapamigerorpamMMm, ero IIpU3HaKu U
cBoiicTBa. YacTHBIE CiydaW MapajuieJIorpaMMoB (TIPSIMOYTOJIBHUK,
pomO, KBajzpar), ux MPU3HAKHU U CBoWicTBa. Tpanenusi, paBHOOOKas
Tpamnenus, e€ cBolcTBa U Npu3HaKU. [IpsiMmoyroabpHast Tparemnusi.

Meton ynBoenust menuanbl. llenTtpanbHas cumMmerpusi. Teopema

dareca u TeopemMa O MPOIOPIUOHAIBHBIX OTpE3Kax.

CpeaHue JMHUM TpEyroJibHMKa U Tpameumu. lLlenTtp macc
TpeyroJIbHUKa.

I[TonobOue TpeyroabHUKOB, KodpduuHeHT nonodbus. IlpuzHaku
nmogoOust TpeyroiapHUKOB. IIpuMmeHeHHWe nonOOMsA MNpPU PEHICHUU
NMPaKTUYECKUX 3a/ad.
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CpoiicTBa 1UTomage reomMerpudeckux puryp. PopMysisl st
IUIOIIaTN TPEYTOJIbHHUKA, ITapajuiesorpaMmmMa, poMOa U TpaleluH.
OrHoueHue 1UIomanei nogoOHbIX GUryp.

Brruncnenne nnomaneil TpeyroJbHHKOB U MHOTOYTOJIBHUKOB Ha
KJIeT4aToOU Oymare.

Teopema IIugaropa. Ilpumenenme teopemsbl Iludaropa mnpu
pelIeHUN NPaKTUYECKUX 3anad.

CuHyc, KOCHHYC, TaHI€HC OCTpPOro yrja HpsIMOYTOJBHOTO
TpeyrogpbHuKa. (OCHOBHOE  TPUTOHOMETPHUUECKOE  TOXKJIECTBO.
Tpuronomerpuueckue pyHknuu yrios B 30°, 45° u 60°.

Brnncannble U IEeHTpaldbHbBIE YIJIBI, YTOJ MEXAy KacaTeJIbHOU U
XOpaoi. YTriabl MEXAYy XOopAaMHU M CceKylHuMH. BnucaHHble u
OIIMCAHHBIE YETBIPEXYTOJBHUKHA. B3auMHOE pacnoiloKEeHUE OBYX
okpyxHOcTel. Kacanme okpyxHocTei. O0Ime KkacaTeabHbIC K IBYM
OKPY>XHOCTSIM.

9 xitacc

Cunyc, kxocuHyc, TaHreHc yriaoB or O pgo 180°. OcHoBHOe
TPUTOHOMETPUUECKOE TOXAeCcTBO. DOpMyIbl NpHUBEACHUS.

Pemenne TtpeyronpHukoB. Teopema KOCHHYCOB H Teopema
CUHycOB. Pemrenne TmpakTHYECKUX 3ajlad C HCIOJIB30BaHUEM
TEOPEMBIKOCHHYCOB M TEOPEMBI CUHYCOB.

IIpeobpaszoBanue nmonoowus. ITonoGue COOTBETCTBEHHBIX
SJIEMEHTOB.

Teopema 0 TPOHU3BEACHHWH OTPE3KOB XOPA, TEOpPEMBI O
MMPOU3BEICHUH  OTPE3KOB  CEKyIIUX, TeopeMa O  KBajparte
KacaTeJIbHOM.

BexTop, anmmHa (MOayJib) BEKTOpPA, COHAINPAaBJICHHBIE BEKTOPHI,
MIPOTUBOMIOJIOKHO  HAIpaBJICHHBIE  BEKTOPHI, KOJUJIMHEAPHOCTH
BEKTOPOB, PaBEHCTBO BEKTOPOB, OIEpallMH HaJ BEKTOPaMH.
Paznosxenue BCKTOpa 110 JABYM HCKOJIJIMHCAPHBIM BECKTOpaM.
KoopamuaTter BekTOopa. CKaJsipHOE MPOU3BEICHHE BEKTOPOB,
MIPUMEHEHHE JUISI HAaXOKJIEHUS JIJINH U YTJIOB.

JlexapTOBBI KOOPAMHATHI Ha MJIOCKOCTH. Y paBHEHUS IIPSIMOU 1
OKPY>XHOCTH B KOOpJHHATaX, II€peceueHne OKpPYXHOCTEH WU
npsiMbIX. MeTOoZT KOOpJAUHAT U €r0 MPUMEHEHHE.

[IpaBribHBIE MHOTOYTOJIBHUKHU. JlTMHA OKpyXHOCTH. ['pamycHas
W paJuaHHasi Mepa yrjla, BBIYHUCIICHHUE JUIMH NyT OKPY>KHOCTEH.
I[Tnomane Kpyra, CeKTOopa, CeTMEHTA.

JBMKEHHUsI TUJIOCKOCTH W BHYTPEHHHE CHUMMETPHUH (QUryp
(pJIeMEHTapHbBIE  OPEACTaBJICHUS). [MapannensHbId  mEpeHOC.
ITosopor.
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[JIAHUPYEMBIE ~ TIPEAMETHBIE ~ PE3VJIbTATBl ~ OCBOEHMSA
IIPUMEPHOM PABOYEM ITPOTPAMMBI KYPCA (IO TOJAM
OBYUEHMSI)

OcBoenune ydyebHOTO Kypca «['eomeTpus» Ha ypoOBHE OCHOBHOTO
obmiero  oOpa3oBaHUS  JOJDKHO  OOECHCYMBATH  JTOCTHIKCHUC
CIEAYIOIINX MPEAMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB:

7 xiacc

— Pacno3naBath U3yUYEHHBIE reoMeTpUYECKHue ¢urypsi,
onpenessiTh ux B3aIMHOE pacnoJioKeHue, n300paxkaTh
reoMeTpHUYEeCKHEe (PUTYPHI; BEINOJIHATh YEPTEKHU 110 yCIOBUIO 3aJIa4H.
N3MmepsTh nuHEWHbIE U YIJIOBblE BeJIWYMHBI. Pemats 3amaun Ha
BBIUYHCIIEHUE JIJIMH OTPE3KOB M BEJIWYHUH YIJIOB.

—  Jlenatp TpyOyrO0 OLIEHKY JWHEHHBIX W YIJIOBBIX BEIHUYHH
NpeIMETOB B peaJlbHOM JKHU3HU, pPa3sMepoB MPHUPOIHBIX OOBEKTOB.
Paznmugats pa3mepbl 3THX OOBEKTOB IO MOPSAIKY BEIHIHHBI.

— CTpOI/ITB HYCPTCIKU K TCOMCTPUICCKUM 3aJadaM.

—  Ilosnb30BaTbcsi IIpU3HAKAMHU  PAaBEHCTBA  TPEYIOJBbHUKOB,
HUCIIOJIb30BaTh MIPpU3HAKU u CBOMCTBA paBHOOEIPEHHBIX
TPEYIrOJbHHUKOB IIPU PELICHUHU 3a1a4.

— HpOBO}II/ITL JJOTUYECCKUEC PaCCYXKJICHHA C HCIIOJIB30BAHUEM
TCOMECTPHUICCKUX TCOPEM.

—  Ilosbp30BaTbcsi INpPU3HAKAMU  PaBEHCTBA  MPSIMOYIOJIBHBIX
TPEYTrOJbHUKOB, CBOMCTBOM MEJAHAHbI, NPOBEAEHHON K TUIIOTEHY3€
IpPsIMOYI'OJIbHOI'O TPEYI'OJbHUKA, B PEIIEHUU I'€OMETPUUECKUX 3a1a4.

—  OmnpenensaTte NapaaaedbHOCTh MNPSMBIX C HOMOIIBIO YTJIOB,
KOTOpbIe 00Opa3zyeT ¢ HUMH cekymas. OnpenensiTe mapauieIbHOCTD
OpPsSIMBIX C HIOMOILBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOU NPsAMOM
J10 TOYEK APYroi NpsiMOM.

—  Penrarte 3ajgadm Ha KiIeT4aTod Oymare.

—  IIpoBOIUTH BBIYMCIECHUS U HAXOJIUTh YUCIIOBbIE U OyKBEHHBIE
3HAYEHUsI YIJIOB B TI'E€OMETPHUYECKMX 3ajJadax C HCIOJb30BaHUEM
CYMMBI YIJIOB TPEYTrOJIbHUKOB U MHOI'OYI'OJIbHUKOB, CBOWCTB YIJIOB,
00pa3oBaHHBIX IIPU IIEPECEUYECHUH JBYX IapajuIeIbHBIX MPSIMBIX
cekyuieil. Penrate mpakTuuecKkue 3ajauu Ha HAXOXJI€HUE yIJIOB.

—  ButazeTp moHSTHEM TIe€OMETPHYECKOIO MEcTa TOYEK. YMETh
OIpEJIeNsITh OUCCEKTPHUCY yIJla W CEpPEAUHHBINH IEPIEHIUKYISIP K
OTpPE3Ky KaK FT€OMETPUIECKHE MECTa TOUYEK.

—  DopmyIHpoBaTh ONPECIICHUS OKPYKHOCTH U KpyTra, XOpAbI U
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JAuaMeTpa OKpPYXKHOCTH, IIOJIb30BaThCsl HUX CBOWCTBAMU. YMEThb
MIPUMEHATH 3TH CBOMCTBA IIPHU PEIICHUH 3a/1a4.

— Brnazerp NOHATHEM  OINMCAHHOW  OKOJIO TpEyrojbHHUKa
OKPYKHOCTH, yMETh HaxonuTh €€ neHtp. [lonmp3oBaTtbcsa daktamMu o
TOM, YTO OHCCEKTPHCHI yIJIOB TPEYrOJIbHUKA MIEPECEKAIOTCS] B OJHOM
TOYKE, U O TOM, 4YTO CEpPEIUHHBIEC MNEPHEHAUKYJSPBl K CTOpPOHAM
TPEyTOJIbHUKA MTEPECEKAIOTCS B OJTHOU TOUKE.

—  Buaners MMOHSITUEM KacaTeJbHOM’ K OKPY’HOCTH,
IOJIB30BATBCSI TEOPEMOM O NEPHEeHIMKYIAPHOCTH KacaTeIbHOU H
pannyca, IpOBEeAEHHOTO K TOYKE KAaCaHUs.

— ITonp30BaThCs HpOCTeﬁH.IPIMH TFeOMCTPHUICCKUMUN
HCpPaBCHCTBAMU, IOHUMATh UX HpaKTI/I‘ICCKI/Iﬁ CMBICJI.

— HpOBO,HI/ITL OCHOBHBIC TCOMCTPHUICCKHUC IIOCTPOCHUA C
IIOMOLIBIO LIUPKYJISL U JINHEHKU.

8 xiace

— PacmosnaBate OCHOBHBIC BUIbI IIE:TBIpéXyl"OJ’ILHI/IKOB,, nux
3JICMCHTHI, IIOJIB30BAaThHCA nux CBOMCTBaMU opu peuaIcHUun
TC€OMECTPHUYCCKHUX 3a1ay.

—  IlpumensTh  cBOWCTBA  TOYKM  IIEpECEUYCHUs]  MEJHaH
TpeyroJibHUKA (IIEHTPa Macc) B PEIICHUH 3aad.

— Bmagers moHsTHEM cpenHedl JIMHUM  TPEYTrOJIbHUKA W
Tpanenuu, MPUMEHSITh UX CBOWCTBA MPU PEHICHUN I'€OMETPUUYECKHX
3anau. Ilonb3oBatbcsa  Teopemoin  @Pajmeca U TeopeMou O
MPOTIOPIIMOHAIBHBIX ~ OTPE3Kax, MNPHUMEHATb UX JJIS pEHIeHUs
MPaKTUYECKUX 3a7ad.

—  IlpuMeHsTH TPU3HAKU ITOJ00USI TPEYTOJIbHUKOB B DPEIICHUHU
reoMeTpUYECKHX 3a7ad.

—  Ilomp3oBatbest  Teopemoit  Iludaropa  ans  penieHus
TeOMETPUUYECKUX U MpakTUdecKux 3agad. CTpoUTh MaTEeMaTHUECKYIO
MOJIeNTb B MPAKTUYECKHUX 3aJadax, CaMOCTOSTEIbHO JeJaTh YepTEX U
HaXOJAUTh COOTBETCTBYIOIINE JUTUHEI.

— Braners nmoHATUSIMH CHUHYCa, KOCMHYCa M TaHI'€HCa OCTPOro
yrjia mOpsiMOYrojibHOTo  TpeyroabHuka. Ilonb3oBarbess  sTUMH
NOHATUSIMHU Ul pELICHUs NPAaKTUYECKUX 3a7ad.

—  Bebraucnaarts (paznuuHBIMU cnnocobamn) IIomaab
TPEYroJIbHUKa M IUIOIAaAd MHOTOYTOJBHBIX (Uryp (Mmosas3ysich, rie
HEO0OXOJAMMO, KaJIBKyJIITOpoM). [IpuMeHsSTh NOJIydeHHbIE YMEHHS B
MPaKTUYECKUX 3aJadax.
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— Bulagetp NOHATHAMH BIIMCAHHOTO M IEHTPAJIBHOTO YTIJa,
HUCMOJIb30BaTh TEOPEMBI O BIHCAHHBIX yIjaxX, yrjiaxX MeXIy XopJAaMu
(cexkymmuMH) M yryie MEXJAy KacaTeJIbHOW W XOpJAOH HpU pEelIeHHU
Te€OMETPHUYECKUX 3aad.

— Brmagere  mOHATHEM — ONHMCAaHHOTO  YETHIPEXYTOJIBHUKA,
MIPUMEHATh CBOMCTBA OMHUCAHHOTO YETBIPEXYTOJBHUKA MPU PEIICHUU
3amad.

— ITpuMeHsITh MOMydYECHHBIE 3HAHWUS HA INPAaKTHUKE — CTPOUTH
MaTeMaTHYECKHE MOJENH Ul 3aj1ad peajbHOW XU3HHU M IPOBOIUTH
COOTBETCTBYIOIIME BBIYUCICHHUS C TPUMEHEHHEM I0J00Us U
TPUTOHOMETPUH (TIOJIB3YSICh, TI€ HEOOXOINMO, KAITBKYJISITOPOM).

9 kiace

— 3HaTh TPUTrOHOMETPHUUECKHE (YHKIUM OCTPBIX YIJIOB,
HaXOJAHUTh C MX IOMOIIBIO PA3IUYHBIE DJIEMEHTHI IPSIMOYTOJIBHOIO
TpeyrojbHUKa  («peIIeHue  TMPSIMOYTOJIBHBIX  TPEYTOJIBHUKOBY).
Haxoaute (Cc TIOMOMmIBIO KaJIBKYJSITOpA) JUIMHBI W YTIBL  AJ
HETaOJIMYHBIX 3HAYCHUMN.

— ITonp30BaThCs q)OpMyJ'IaMI/I IpUBCACHUA nu OCHOBHBIM
TPUTOHOMCETPHUYCCKUM TOXIACCTBOM [JId HAXOXKIACHUA COOTHOIIICHUI
MECXKIAY TPUTOHOMETPUICCKUMHU BECIIMYUHaAMU.

—  Hcnonp3oBaTh TEOpeMbl CHHYCOB M  KOCHUHYCOB  JUISI
HAaXO0XXJCHUS pa3JIMYHBIX DJJEMEHTOB TpPEYTroJbHUKA («pelieHue
TPEYTOJIBHUKOB»), MPUMEHSATh HX MPHU PEHICHUH TEOMETPHUYECKHUX
3ajJ1a4.

—  Bunaners MMOHSATHSIMHA npeoOpa3zoBaHus mogoous,
COOTBETCTBEHHBIX JJIEMEHTOB T10N00HBIX ¢uryp. Ilomp3oBarbcs
CBOMCTBaMHM NOJ0OUS TPOU3BOJBHBIX (PUTYp, YMETh BBIYUCISITH
JUTMHBI 1 HaXOJWUTh YTJIBl y MOM00HBIX (puryp. [IppMeHATH cBOWCTBa
nmoaoOusi B MPaKTHYECKUX 3ajadax. YMETh HNPUBOJUTH IPUMEPHI
MOJOOHBIX GUTYDP B OKpY’KalOIleM MUpE.

— ITonp30BaThCs TeoOpeMaMu O MPOU3BCIACHUU OTPE3KOB XOpPId, O
IPOU3BCACHHUNU OTPE3KOB CCKYIIHNX, O KBaaparTe KacaTeJIbHOM.

— ITonb3oBaThCsl BEKTOpaMH, NMOHUMATh UX I'€OMETPUUYECKUN U
(pusmyeckuit CMBICI, TIPUMEHSITh WX B PCHICHUU T'C€OMETPUYCCKUX H
puznueckux 3anad. [IpuMeHsITh CKaJSIpHOE TPOU3BEICHUE BEKTOPOB
JJIs1 HAXOKAEHUSA NJIMH U YTJIOB.

— ITonp30BaThHCSI METOIOM KOOpAWHAT Ha IIJIOCKOCTH, IPUMECHATH
€ro B pCICHUHU I'COMCTPHUICCKUX U IPAKTHUICCKUX 3ada4v.

— Bnagers mousTusmu IPpaBUIJIIBbHOTO MHOI'OYTOJIBHHUKA, MJINHBI
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OKPY)KHOCTH, JUJIMHBI YW OKPY)XHOCTH W paJMaHHOM Mepbl yria,
YMETh BBIUYHCISITH IUIOMANb Kpyra W ero dactei. IIpumeHsTh
MOJIy4E€HHBbIE YMEHHUS B MIPAKTUYECKUX 3a7adax.

—  HaxoauTtes ocu (MiH HEHTPHI) CAMMETPUHN (QUTYD, TPUMEHITH
JIBVDKCHHS INIOCKOCTH B IPOCTEHIINX CIydasX.

— [IpuMeHsI T TOTyYeHHBIC 3HAHHS Ha MPAKTUKE — CTPOUTH
MaTeMaTH4YeCKUe MOJCIH JJIs 3a/1a9 PeaIbHOM >KU3HU U IPOBOIUTH
COOTBETCTBYIOIINE BBIYHCIICHUS C IPUMEHEHUEM MOJI00Us 1
TPUTOHOMETPUUYECKNX PYHKIHH (ITOJIB3YSICh, TA€ HEOOX0ANMO,
KaabKyJISITOPOM).
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TEMATUYECKOE ITIJTAHUPOBAHME YYEBHOI'O
KYPCA(ITO I'OJAM OBYYEHMA)

7 knacc (He menee 68 u)

Ha3zBaunmue pa3nena
(TeMbl) Kypca
(uMca0 YacoB

OcHOBHOe coJepiKaHue

OcHOBHBIE BH/IbI 1eSITEJIbLHOCTH
00y4aromuxcs

IIpocreiimue
reoMerpuyeckue (GUIypbl
H UX CBOlicTBa.
HN3mepenue
reoMeTpHYecKHX BeJUYHH

(14 v)

IIpocreiimme reomMeTpudYecKrue OOBEKTHI:

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

CMerXHBbIC U BepTHKAJIBHBIE yTJiIbl. PaboTa ¢
npocrermumu yeprexxamu. Msmepenue
JIMHEUHBIX U YTJIOBBIX BEJIMYWH, BHIUYHCIICHUE

OTPE3KOB U YTJIOB.

INepumertp u mmomans GUTYp, CO-TAaBICHHBIX

U3 IpAMOYTOJIBHUKOB

DopMyIMPOBATH OCHOBHBIC
MOHATUSL U OIpPENEJICHUS.
Pacno3naBaThb U3y4YeHHBIC
reoMeTpUIEeCKue (PUTypHI,
onpeaeasiTb UX B3aNMHOE
pacnoJioxXeHue,

BBIMOJIHATH UePTEXK MO YCIOBHUIO
3a7a4u.

IIpoBoauTh npocTeimmne
IIOCTPOEHUSI C IOMOIIBIO
LOUPKYJISI U JIMHEUKH.

HN3mepsiTh IUHEHHbIE U YTIIOBBIC
BEJITMYUHBI TEOMETPHUIECKUX U
MPaKTUYECKUX OOBEKTOB.
OmnpenensiTb «Ha Tias3» pa3Mephl
peanbHBIX OOBEKTOB, MPOBOJAUTH
rpyOyIO OIIEHKY HX Pa3MepoB.
PemaTp 3amaun Ha BBIYHCIICHHUE
JUTUH OTPE3KOB U

BEJINYHH yTIIOB.

PemaThb 3amaun Ha B3aUMHOE
pACIIOJIOKEHHE TeOMETPHIESCKHUX
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Gburyp.

IIpoBoauTh KiIacCU(PUKALMIO YTIIOB,
BBIYHMCJIATH JUHEUHBIE U YTJIOBBIC
BCJIIMYUHBI, MPOBOAUTH
HEOOXOIUMBIE JOKa3aTelbHbIE
paccyXaeHusl.

3HAKOMUTBHCS ¢ UCTOPHUEH
pa3BUTHS TEOMETPUU

TpeyrojabHuku (22 )

ITonsitTue O PpaBHBIX TPEYrOJIbBHHKAaX H
IIEpBUYHBIC  TIPEJICTABICHUSI O  PaBHBIX
(KOHTPY?HTHBIX) (Qurypax. Tpu npuzHaka
paBeHCTBA TPEYTOJIHLHUKOB.

Ilpu3Hakk  paBEHCTBA  IPSIMOYTIOJIBHBIX

TPEyTrOJIbHUKOB. CBoOHCTBO MeInaHbI
NPsIMOYTOJBHOI'O TPEYT'OJIbHUKA.

PaBHOOeapeHHEIE u pPaBHOCTOPOHHUE
TPEYTOJIbHUKU. Ilpusnaku 1  cBoiicTBa

paBHOOEIPEHHOTO TPEYTOJIbHUKA.

IIporuB Gousblieil CTOPOHBI TPEYTrOJbHUKA
JIeXUT Ooypuil yroi. Ilpocreiimue
HEpaBeHCTBa B reoMeTpun. HepaBeHcTBo
TpeyronbHuka. HepaBeHCcTBO 1OMaHOM.
IIpsiMoyronbHBIN TpEeyTrojabHUK cyriaoMm B 30°.

IlepBble MOHATHUS O OKA3aTEIbLCTBAX B
reoMeTpuu

Pacno3naBaTrh Iaphl  paBHBIX
TPEYyroJbHUKOB  Ha  TOTOBBIX
yepTexxax (c yKa3zaHUueM
IIPU3HAKOB).

BbIBOAUTH CIIeACTBUs (PaBEHCTB
COOTBETCTBYIOIIHUX JIEMEHTOB) U3
PaBEHCTB TPEYTOJBHHUKOB.
dopMyIMPOBATHL  OIPEIEIICHUSA:
OCTPOYTOJIFHOTO, TYHOYTOJIBHOTO,

OpsIMOYTOIBHOTO,
paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO
TPEYTrOJIbHUKOB; OMCCEeKTPUCHI,
BBICOTBHI, MEIHAHBI TPEYTOIBHUKA;
CEpPEIMHHOTO NepHeHIuKyIsIpa
OTpEe3Ka; repuMeTpa
TpeyTroabHUKA.

PopmyaupoBaTh  CBOWCTBA U
TIPU3HAKU paBHOOEAPEHHOTO
TpeyTroJbHUKA.

CTpOl/lTL YEPTECXKHU, peliaThb 3aia4u
C NMOMOIIBLIO HaXOXIACHUSA PaBHbIX
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TPEyTrOJIbHUKOB.

IIpuMeHsITHL TIPU3HAKU PABEHCTBA
MPSIMOYTOJILHBIX TPEYTOJILHUKOB
B 3aJa4ax.

HUcnoan3oBaTts QG poBLIe
pecypcel  AJsl  HCCJIeA0BAHMS
CBOMCTB M3ydaeMbIX (QUTYp.

3HAKOMUTBLCSI ¢ HCTOPHEH Pa3BUTHUS
T€OMETPHUH
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IIpooonscenue

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

OcHOBHOe coJep:KaHUe

OcHOBHBIE BH/IbI 1eITeJbHOCTH
o0yyaromuxcst

IMapauienabHbie
npsiMbie, CyMMa yIJi0B
Tpeyrojbuuka (14 )

ITapannensHbIC npsiMbIe, ux
CBOMCTBa, IIsaTerii ocTyJjar
EBxknupa. Hakpect Jexkaiue,
COOTBETCTBECHHBIC "
OJTHOCTOPOHHHE YTJIbI

(oOpa3oBaHHBIC NOpPU NEPECEUCHUU
MMapajuICJIbHBIX NPSIMBIX CEKYIISH).
IIpu3Hak mapamIenbHOCTH MPSIMBIX
yepe3 PpPaBEHCTBO pACCTOSHUH OT
TOYEK OJIHOM MNpsMOM 40 BTOpPOM

OPSIMOM.
CymMMma yrjoB TpeyrojbHHKa U
MHOTOYTOJIbHHUKA.

BHeninue yrisl TpeyrojbHHUKaA

(I)OpMyJ'IHpOBaT]) MOHSATHE ITapaJlUICIbHBIX MPAMBIX,
HAXOAUTHh IMPAKTHYCCKUE NIPUMEPHI.

HN3yuaTrs cBoiicTBa yTriIOB, OOpa3oOBaHHBIX IPU
[EepEeCceYeHUN IapajUIeIbHbIX MOPAMBIX CEKyIIeH.
IIpoBoauTh N0Ka3aTEJbCTBA NAPAILICIBHOCTU ABYX
OPsIMBIX C TOMOINBIO yIJIOB, OOpa30BaHHBIX IIPU
[EepeCceYeHUN HITUX MPSMBIX TpeTbed MNpsiMOM.
Bprunciasitb CyMMy yIJIOB TpEyrojdbHHUKA U
MHOTOYTOJIbHUKA.

HaxoauTts 4yncioBble 1 OyKBEHHBIC 3HAYCHUSYTIIOB
B TEOMETPHYECKHX 3a7adax C MCIHOIb30BAaHUEM
TEOpeM O CyMMe YIJIOB TpEyrojJbHHKa U
MHOT'OYT'OJIbHUKA.

3HAKOMUTBCS ¢ HCTOpPHUell pa3BUTUSI T€OMETPUU
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OKpy:KHOCTH

OKpYy>KHOCTb, XOPAbl U JUAMETPBHI,

DopMyJIHPOBATH ONPEAEACHHUS. OKPYKHOCTH, XOPIBbIL,

H KpYT. ux cBoicrBa. KacarenpHas K JMaMeTpa U KacaTeJIbHOU K OKpyskHOCTU. M3y4aTh UX
I'eomeTpuueckue OKPY’KHOCTH. OKpy»HOCTB, CBONCTBA, MPU3HAKH, CTPOHUTDH YEPTEKH.
NOCTPOEHUsA BITMCaHHAasl B yIoJl. ITousitie o ’'MT, HUccnenoBath, B TOM YHCIE HCIOJIL3YSI lIH(l)pOBble
(14 ll) IIpUMEHEHHUEB 3a1a4ax. BI/ICCGKTpI/ICa pecypcehl. 0pr>KH0CTI),V BIIMCAHHYIO B YIrOJI; OCHTP
u Cepe,HHHHLIfI IIEPHECHIUKY ISP Kak OKpPY>KHOCTH, BIIMCAHHOU B YI'OJI; PAB€HCTBO OTPE3KOB
T€OMETPUYECKHE MECTA TOYECK. KacaTCJIbHBIX.
OKpY>KHOCTh, OIIMCAaHHASl OKOJIO HUcnoas3zoBats Metoa ['MT st nokazarenbcTBa
TpEyTrOJIbHUKA. BroucanHas B TEOPEM O NEPECCUHCHUU 6I/ICCCKTpI/IC yriioB
TPEYTONBHHUK OKPY>KHOCTb. TPEYyroJbHUKA U CEPEeAUHHBIX MEPIIEHAUKYJIISIPOB K
IIpocreiimue 3a1aun Ha TOCTPOCHHUE CTOPOHAM TPCYTOJbHHKA ¢ mmomMomipio I'MT.
OBJjageBaTh NOHATUSIMHU BIIMCAHHOW U OTMCAHHOM
OKpY>KHOCTEH TPEyTroJIbHUKA, HAXOJAUTh [ICHTPHI
3TUX OKPYKHOCTEM.
Pemiath, OCHOBHBIC 3a/la4ud HA IOCTPOEHHUE. Yyria,
paBHOTO TaHHOMY; CEPEIMHHOTO IMEPHCHIANKYISIpa
JAHHOTO OTpEe3Ka; IPSIMOM, TPOXOJIsIIeH uepe3
JAHHYIO TOYKY M NEpHNeHIUKYISIPHON JTaHHOU
PSIMOTA; OHCCEeKTPUCHI JaHHOTO yriia;
TPEYTOJbHUKOBIIO PA3JIUUYHBIM AJI€MEHTaM.
3HAKOMHUTBHCSI ¢ UCTOPUEli pa3BUTHSI T€OMETPUU
IToBTOpEHHE, TToBTOpEHUe u 00001IeHne Pemarsb 3aJa4u Ha IMOBTOpPEHUE,

00001IeHHe 3HAHNIH
(4 9)

OCHOBHBIX MOHSITHH U METOIOB
Kypca 7 Kiacca

WUTIOCTPUPYIOILIIUE CBS3U MEXIY pPa3IndHbIMU
qacTsIMH Kypca
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8 kmacc (He menee 68 )

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

OcHOBHOe cojep:KaHHe

OcHOBHbIE BH/IbI 1€ TeJIbHOCTH
o0yvaromuxest

Yeroipéxyronbauku (12

)

ITapannenorpamm, ero npu3HakKu U
cBoOlicTBa. YHacTHble cilyuyau
napasieJIorpaMMOB
(IpsIMOYTOJIBHUK, pOMO, KBaapar),
ux IpPHU3HAKHA u CBOICTBA.
Tpanenus. PaBHOOOKAs "
OPsIMOYTOJIbHAsI TPaIICIIUH.

VY nBoenue menuansl. L{eHTpanbHast
CUMMETPHsI

HN3o00paxaTh u HAXO0IMTh Ha  4eprexax
4eTBIPEXYTOIBLHUKHU PA3HBIX BUAOB M UX 3JIEMEHTHI.
®opMyJIHpPOBaTh ONpeAeseHusi: IapajuleJorpaMma,
OpsIMOYTOJIbHUKA, poMOa, KBajapara, TpallelnH,
PaBHOOOKOU Tpamenuu, NpsIMOYTOJBHOU Tpamenuu.
Jloka3pIlBaTh M HCHOJB30BATH INPH PpeLICHUU 3a1a4
NpU3HAKU u cBOMCTBA: napa’sesorpaMmma,
OpsIMOYTOIBHUKA, poMOa, KBajapara, TparelnH,
paBHOOOKOH Tpaneuuu, NPsIMOYTrOJIbHOW TparelyH.

[MpumeHaTH MeTOo/x YABOCHUS MeJIMaHbI
TpEeyTOJIbHHUKA.
Hcenonn3oBarh nudpoBbIe pecypcsl s

HCCJICJIOBAHUSI CBOMCTB M3y4aeMbIX (puUryp.
3HAKOMUTBCS ¢ HCTOpPHUell pa3sBUTHSI T€OMETPUU
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Teopema ®aJjieca u
Teopema o
MPONOPIHOHAIBLHBI
X 0Tpe3Kax, moao0-
HbIe TPEYroJbHUKH
(15 u)

Teopema daneca u Teopema o
MPOTIOPLIMOHAIBHBIX OTPE3KaX.
CpenHsisi JHMHUSL TPEYTOJIBHUKA.
Tpanenus, e€ cpenHsst IUHUA.

IIponopunonaneHbie OTpE3KH,
NOCTPOEHUE 4eTBEPTOTO
MPONOPLUOHAIBLHOIO OTPE3Ka.
CBoiicTBa OeHTpa macc B
TpEeyTrOIbHUKE.

ITonoGubple  TpeyronsHuku. Tpu

IpU3HaKa MoJoOus TPEeyroJIbHUKOB.
IIpakTHueckoe npumMeHeHue

IIpoBoauThs NOCTPOECHHS C MOMOIIBIO LUPKYJ U
JMHENKHU C HcHojJib30BaHUe TeopeMbl Daneca u
TEOPEMBI O MPOMOPLHOHATBHBIX OTPE3KaX, CTPOUTH
4eTBEPTHIM MPONOPLUUOHAIBHBINA OTPE30K.
IIpoBoauTh O0KA3aTENBCTBO TOIO, YTO MEIHAaHBI
TpPEyroJbHUKA IIepeceKkaloTcsi B OJHOW TOYKe, U
HAXOAUThb CBsI3b C ILEHTPOM Macc, HaXOAHTh
OTHOIIICHUE, B KOTOPOM MEIUaHBl ACJSATCS TOUYKOU
X TIEPECEUCHHUSI.

HaxoauThs 1107100HBIE TPEYTOJIBHUKH Ha TOTOBBIX
yeprexax €  yKa3aHHEM  COOTBETCTBYIOIIUX
NPU3HAKOB MOI00US.

Pemates 3amaum Ha NONOOHBIE TPEYTOJIBHUKH C

TIOMOIIIBIO CaMOCTOSITCIIBHOTO MOCTPOCHHUS
qepTexei u HaXO0KICHUS noa00HBIX
TPEYTrOJbHUKOB.

IIpoBoaANTHL J0KA3aTEJIBCTBA C HCIOJIB30BAaHUEM
MPU3HAKOB ITOJIO0HS.
Joxka3piBaTh TpH
TPEyTrOoJbHUKOB.
IIpuUMeHATh TOJyYCHHbIC 3HAHHS IPU PEHICHHUHU
FeOMETPUYECKUX M IPaKTUYECKUX 3ajad.
3HAKOMUTHLCSI C MCTOPHeEii Pa3BUTHUSI TEOMETPHU

npU3HaKa noaoous
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Ilnomanp.
Haxo:xaenue

oA et
TPEyroJibHUKOB

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

IloassiTue 06  oOmeil  Teopuu
TUIOIIIaIH.
Dopmynsr ISt TTONTA N

TpEyTOJIbHUKA, MapajulejiorpaMmma.
OTHOIIICHUE IIoIaacH
TPEYTOJILHUKOB [¢ 001 MM
OCHOBaHHEM WJIN OOIIICii BHICOTOM.

Beruncnenne momaneil CIOMKHBIX
¢uryp gepes3 pazOueHHe Ha 4acTU U
JIOCTpOCHHUE.

ITnomanu ¢uryp Ha KiIeTdaToi

Oymare.

TTnomanu MoI0O0HBIX duryp.
Brruucnenue ruiomaneit. 3amadu ¢
MPaKTHIECKAM COJIEPIKAHUEM.

Perrenue 3a1a4 ¢ NOMOIIBIO METOA
BCIIOMOTATEJILHOM IJIOMIa U

OBJlaieBaTh NEPBHYHBIMH HPeJCTABJIEHHSIMH 00
obmeit Teopuu 1romanau (Mepsl), (pOpMyJINpPOBATH
CBOHCTBA IJIOIIA/H, BBISICHATH UX HATJISIAHBINA CMBICII.
BeiBoauth GopMynbl IUIONIANM HapajjiesiorpaMMa,
TPEyroJbHHUKA, TPAINeUH U3 (GOPMYIIbI TUIOIA N
OpsSIMOYTOJIBHUKA (KBaJapaTa).

BoiBOAMTH hopmysr TUTOIIATH BBIITYKJIOTO
YeThIpEXYTOJbHHUKA Yepe3 JUaroHalld ¢ yroJl
Mexay Humu. Haxoauth 1wiomanu  GUryp,
H300pa>KEHHBIX Ha KJIETYATOM Oywmare,
HMCII0JIBL30BATh pa30UCHUE HA YaCTH U JOCTPOCHHUE.
Pa36upartnb npuMepbI HCITOJIb30BaHUS
BCIIOMOTATEIbHOM IO AN ISt peureHust
TCOMETPUYCCKHX 3a1ad.

Haxoauts nuomanu mogoOHBIX GUTyp.
BbIYHMCIISITH TUIOMAAN PA3THIHBIX MHOTOYTOJIBHBIX
¢uryp.

PemaTh 3aga4yM Ha IUIOMIA[h C MPAKTHUIECKUM
COJICpKAHUEM

Teopema Iudaropan
Havajia
TPUTOHOMETPHH

(10 )

Teopema ITudaropa, eé
JI0Ka3aTeIbCTBO M IPHUMCHCHHE.
Oobpatnas Teopema ITudaropa.

OmnpeneneHne TPUTOHOMETPUUECKHUX
pyHKIMI OCTPOTo yria,
TPUTOHOMETPHUYECKHE

COOTHOIIICHUA B npsAMOYTOJIbLHOM
TpEeyTroIbHUKE. OcHoBHOE
TPUTOHOMETPHUYECKOE  TOXK/IECTBO.
COOTHOWIIECHUsI MEXAYy CTOPOHAaMU B

Joxka3biBaTh TeopeMmy I[lnudaropa, mcnmoan3oBaTh
e€ B IPAKTHIECKUX BBITHCICHUSIX.
DopMyIMPOBATH OIPEACIICHUS
TPUTOHOMETPHUUIECKNX (PyHKIHUI OCTpOro yria,
NPOBEPATh UX KOPPEKTHOCTb.

BBIBOAUTH TPUTOHOMETPUYECKHUE COOTHOIIECHUS B
MPSIMOYTOJILHOM TPEyTOJIbHUKE.

HcciienoBaTh COOTHOLICHUS MEXIY CTOPOHAMH B
MIPSIMOYTOJIBHBIX TPEYTOJBHHUKAX C yriaamMu B 45° u
45°; 30° u 60°.
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MIPSIMOYTOJIBHBIX TPEYyrOJIBHUKAX C
yrinamu B 45° u 45°; 30° u 60°

Hcnoab3oBaTh GOpMyIIEI IPUBEICHNUS U OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKJIECTBO JJIsI HAXOXKIACHUS
COOTHOILIEHUH MEX Iy TPUTOHOMETPHUIECKUMU
(QYHKUIMAMH Pa3JIMYHBIX OCTPBIX YIJIOB.
IIpuMeHATH TOJy4YeHHbIE 3HAHUS U yMEHUS NPHU
peleHny MpaKTUYEeCKUX 3aad.

3HAKOMUTBCS € MCTOPHeEli Pa3BUTHSA I'€OMETPUU

Yriibl B OKPYKHOCTH.
Bnucannbie

M ONMHCAHHBIE
YeThIPEeXyroJibHUKH.
Kacareabnbie

K OKPY>KHOCTH.
Kacanue okpy:xHocTel

(13 )

Brimcannble 1 IeHTpaJbHBIE YTIIHL,
YroJ MeXJy KacaTeJIbHOU U XOpaoi.
VYriael MeXay XopaaMu U
CEeKYyIIUMHU.

BrnicanHble M onMcaHHBIE YEThIPEX-
YTOJIBHUKH, UX IIPU3HAKU U
cBolictBa. IlpuMenenue sTux
CBOMCTB

IpU PEIIEHUH IreOMETPHUYECKUX 3a-

DopMyJIHPOBATH OCHOBHBIC OIPEACIICHUS,
CBsI3aHHBIC C yIJIaMU B Kpyre (BIUCAaHHBIN yTOJI, IIeH-
TpaJbHBIA yToJ).

HaxoauThs BOMCaHHBIE YT, OITUPAIONINECS Ha OJTHY
YTy, BBIMHCJISTH YTJIbI C TOMOIIBIO TEOPEMBI O
BITMCAHHBIX yIJIaX, TEOPEMbI O BIIMCAHHOM
4eTpEXYTroJbHUKE, TEOPEMBI O IIEHTPAJIBbHOM yTJIe.
HccaenoBaThb, B TOM YHCJIE C MOMOIIBIO IIN(PPOBBIX
pecypcoB, BIIMCAHHBIE U OIMCAaHHBIC YETBHIPEX-

Aad. YTOJIBHUKHU, BBIBOAUTH UX CBOMCTBA U NPHU3HAKU.
Bsaumnoe pacrnonokeHne — IByX .

Hcnonb3oBaTh 5TU CBOWCTBA U NPU3HAKU IIPHU
OKpPY KHOCTEH. Kacanue PCIICHUH 3a1a4
OKPY>XKHOCTEH

IloBTOpEHME,
0000IIEeHnE
3HAHUI

(4w

IToBTOpEHNE OCHOBHBIX NOHATHH U
METONOB KypcoB 7 U 8 KJIaccoB,
0000111eH1e 3HaHUH

PemaTh 3aja4u Ha MOBTOPEHHE, WILUTIOCTPHUPYIIIHE
CBSI3U MEX/Iy Pa3JIMYHBIMH YacTsIMHU Kypca
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9 knacc (He menee 68 )

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

OcHOBHbBIE BU/IbI
AeATECJIbHOCTH oﬁyqammnxm

Tpuronomerpusi. OrmpeieieHue TPUTOHOMETPUICCKIX DopMyIHPOBATH OTNPeTeTeHH ST
Teopembl kocunycoB u | GyHKumi yrnos ot 0° mo 180°. TPHUTOHOMETPUYECKUX (DYHKIUI TYIBIX U HPSIMBIX
CHHYCOB. Kocunyc 1 cuHyC OpssMOTO U TYIIOTO YIJIOB.
Pemrenne yria. Teopema KOCHHYCOB. BbIBOAMTH TEOpEMY KOCHHYCOB U TEOPEMY CHUHYCOB
TPEyroJbHUKOB (O606H.[éHHa$I) T€opeMa CHHYCOB (C (C panuycom OINMUCAHHOM Opr)KHOCTPI).
(16 v) panu- Pemiarbs TpeyrojabHUKU.
YCOM ONMCAHHOH OKpYy»HOCTH). Ha- Pemarb npaktuueckue 3ajavyu, CBOJSIIMECS K Ha-
XOXKACHUC UIMH CTOPOH U BCJIMYUH XOKICHHUIO PA3JIUYHBIX DJIEMEHTOB TPEYyTrOJIbHUKA

YTJIOB TPEYIrOJIbHUKOB.
dopmyra TIomagyu TPEyroIbHUKA
yepe3 ABE CTOPOHBI U YTOJ MEXIy
HUMH. DopMyia TUIOIIAAN
4eThIPEXYTOJIBHUKA YEPEe3 ero
JUaroHaIn

U yrojl MeXAOy HUMU.
IIpakTHyeckoe npuMeHeHne
JIOKa3aHHBIX TEOpEM
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IIpeodpa3zoBanue
noxodus. Merpuyeckue
COOTHOWLIEHUS

B OKPYKHOCTH

(10 )

IMonsitie o mpeoOpa3oBaHUU TOJIO-
ousi.

COOTBETCTBEHHBIC DIIEMEHTHI IT0I00HBIX
Gburyp.

Teopema 0 TIPOU3BEJICHUU OTPE3KOB
Xopad, TeopeMa O NMPOU3BEICHUH
OTPE3KOB CEKYIINX, TeOpeMa O KBaJpaTe
KacaresnbHOU. [Ipumenenue B
PEIIICHUH T€OMETPUICCKUX 3a1ad

OcBanBaTh NOHATHE IIPEOOPA30BaHUS ITOTOOUS.
HUccaenoBaTh OTHONICHUE JWHEHHBIX 3JIEMEHTOB
¢uryp npu npeodpazoBanuu nonodbusi. Haxoaurs
MpUMEpPHI NOJ00HSI B OKpYy>Karomiel
JE€UCTBUTEIBHOCTH.

BBIBOAMTHL METPUUECKUE COOTHOIICHUS] MEXIY OT-
pe3KaMM XOp/JI, CEKYIIUX U KacaTelIbHBIX C
HCITOJIb30BAaHUEM BITMCAHHBIX YTJIOB M ITOTOOHBIX
TPEyrOJIBHUKOB.

PemaTh reomeTpryeckue 3aaud U 3a1a49U U3
peanbHOHN >KU3HH C UCIOJIB30BaHUEM ITOT0OHBIX
TPEyTrOoJIbHUKOB

Bexropbi(12 u)

OmpeneneHrue BEKTOPOB, CIOXKEHUE H

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

CMBICJI BEKTOPOB.
Paznoxenne  BekTOpa - MO
HEKOJUIMHEApHbIM
Koopaunatel BekTopa.
CkansapHOe MpOU3BEJEHHE BEKTOPOB,
€ro MIPHUMEHEHHE [UIsl HaxOXXIACHUs
JUTUH | YTIIOB.

Pemienne 3a1a4d ¢ moMonibI0 BEKTOPOB.

JIBYM
BEKTOpaM.

HpI/IMeHeHI/Ie BCKTOPOB AJIs1 PCHICHU A
3aJa4Y KMHCMAaTUKHU 1 MCXaHHUKN

Hcnonb3oBaTh BEKTOPHI KaK  HalpaBICHHBIC
OTPE3KH, HCCIe10BATH reoMeTpHICCKHUI
(mepemenieHre) U (GU3UUCCKUN (CUITA) CMBICITBI
BEKTOpPOB.

3HaTh onpeaeieHHs CyMMBI M Pa3HOCTH BEKTOPOB,
YMHOXKEHHUsI BEKTOpa Ha 4YHCIO, HMCCIeI0BATh
TEOMETPUYCCKUI U (PU3HUYESCKUIN CMBICIBI 3THX
orepanui.

Pematn reoMeTpUYecKue
HCITOJIb30BAHNEM BEKTOPOB.
PackiaapIBaTh BEKTOP M0 JIBYM HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcnoab3oBaTh CKaJISIpHOE MIPOU3BEICHHE
BEKTOPOB, BBIBOJAUTH €r0 OCHOBHBIE CBOMCTBA.
BbIUHCASATH CyMMy, pPa3HOCTh H CKaJSIPHOE
MIPOM3BEJ/ICHHE BEKTOPOB B KOOpAWHATAX.

3aaa4du C

“pﬂMeHﬁTL CKaJIAPHOEC IMPOU3BEACHUEC OJIsA
HaXOXKXJACHUA MJIMH U YTIJIOB
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JlekapToBbI
KOOP/AMHATHI
miaockoctu (9 )

Ha

I[eKapTOBI)I KOOpAHHAThl TOYEK Ha
IIJIOCKOCTH.

YpaBHeHue OpsSIMOM. YrioBoi
K03ppUIIHIEHT, TaHI'€HC yria
HaKJIOHA, napaJuieJIbHbIe u
NEePHEeHANKYISIPHBIE MPSMBIE.
YpaBHeHue OKPY>XHOCTH.
HaxoxneHue koopauHaT  TOYECK
nepecedeHusi  OKPY>KHOCTH u
OPsSIMOM.

Meton kOOpAMHAT IIPU PELICHUU
reOMEeTPUUYECKUX 3aj]ad.
Hcnons3oBanne meroda KOOPAMHAT
B MPAKTHYECKUX 3aaadax

OcBauBaTh TMOHSTHE TIPSIMOYTOJIBHOM CHCTEMBI
KOOpJIMHAT, JEKapTOBBIX KOOPAWHAT TOYKHU.
BbIBOaUTH ypaBHEHHE NPSIMOA U  OKPY>KHOCTH.
Beureasitb TONHBIM  KBagpaT ISl HAXOXKIEHUS
[EHTpaMu paauyca OKPY>XHOCTHU IO €€ YpaBHEHHIO.
Pematnb 3adadmn Ha HaXO0XKJICHUC TOYEK
HepeceyeHUs] NPAMBIX U OKPYKHOCTEH C MOMOIIBIO
METOoJla KOOpJIUHAT.

Hcnoab3oBaTh CBOMCTBA yIIIOBOro KO3 HIIMCHTA
OpssMON TpH PEIIeHHH 3alad, Uil OIPEACICHUS
pacnosioKeHus: NpsAMOii.

IlpumensiTe KOOPJIMHATHI npu peuieHun
TE€OMETPUYECKUX W TIPAKTHYCCKUX 3ajad, il
MOCTPOCHUSI MaTEMaTUUYECKUX MOJIeJICH peaibHbIX
3a/1a49 («METOJI KOOPJIUHAT ).

IToab3oBaTbesl JIs1 TIOCTPOEHUSI U HUCCIENOBaHUM
IU(POBBIMU PECYpPCaAMH.

3HAKOMUTBHCS C HCTOpPHUEll pa3BUTHS T€OMETPUH
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IIpooonsicenue

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

OcHoBHOe coeprrkaHue

OcHOBHBIE BHUABI IeATECJIbHOCTH
00y4arouxcs

[IpaBuiabHbIE
MHOIOYI0JIbHUKH.
JlIuHA OKPY:KHOCTH U
IUIOIA/Ib KpYyra.
Bpluuciaenue 1iomaaei

(CR))

ITpaBuibHbBIC MHOTOYT'OJIbHUKH,
BBIYMCIICHUE UX JIEMEHTOB. Yucio
T U JUINHA OKpY>KHOCTH. [{iimHa nyrn
OKpy>XHOCTH. Panmannast mepa
yria.

ITnomane Kpyra U €ro 2JI€MEHTOB
(cexTopa U cermMeHTa). Beraucnenue
wromanei GUryp, BKIIFOUAFOIINX
SJIEMEHTBI KpyTa

DopMyIHPOBATH ONPEACICHHE MPABUIBHBIX
MHOTOYTOJIbHUKOB, HAXOAUTh UX 3JIEMEHTHI.
ITo1b30BaTHCS TOHATHEM JUITMHBI OKPY>KHOCTH,
BBEAEHHBIM C TOMOIIBIO TTPABUIIBHBIX
MHOTOYTOJIHUKOB, ONPeJeJATh YHCIO T, JIUHY JyTH
" paJHaHHYIO Mepy yTia.

IIpoBoauTh mepexoja OT paJuaHHON Mephl yria K
rpajyCHOM U HA0OOPOT.

OnpenensaTs omangs Kpyra.

BreiBoauth ¢opmyJibl (B rpaxycHON M paauiaHHOMN
Mepe) JUIsl JUIMH JAyT, IDIomajed CeKTOpPOB U
CETMEHTOB.

BerunciasaTe mromanu GUryp, BKIIOYAIONINX dJIe-
MEHTBI OKPY>KHOCTH (KpyTa).

Haxoaurp 1mjomaayu B 3ajladyaxX peaJbHOU >KU3HU
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JBHIKEHHs II0CKOCTH
(6 )

TToHsiTHEe O ABM>KEHUH MIIOCKOCTH.
ITapannensHbIi nEpeHOC, TOBOPOT U
cummetpusi. OCu U HEHTPbI
CUMMETPHHU.

IIpocrelimue npumeHeHUs B
pelieHun 3agaq

Pa36uparh npuMepsl, WIITIOCTPUPYIOUIUE MOHSITUSI
JIBIDKEHUS, IEHTPOB U OCEH CUMMETPHH.
@®opMy1HMpOBATh  ONPEACICHUS  NapaJUIeIbHOIO
IepeHoca, MOBOPOTa M OCEBOM  CHMMETpHHU.
BbIBOAUTH UX CBOMCTBA, HAXOJAUTh HEIOJBUKHBIC
TOYKH.

Haxoaurb HEHTPBI U OCU CUMMETPUN NIPOCTENIINX
¢uryp.

IIpumensaTs napajieabHbIA nepeHoc u
CUMMETPHUIO TIPHU PEIISHUN T'€OMETPUYECKHUX 3amad
(pa30upaTth IpUMeEpBHI).

Hcnonb3oBarh A4 INOCTPOCHUS U HUCCICIOBAHUN
UPPOBBIC PECYPChI

IloBTOpEHnue,
00001IEeHHE,
CHCTEeMATU3ALMSA
3HAHMIA?

(7 )

HOBTOpeHI/Ie OCHOBHBIX IIOHSATHH U

METOJIOB KypcoB 7—9  KJaccos,
oboOmenre W cucTeMaTH3alns
3HAHUM. IIpocreiimue
reomerpudeckue GUTypel W HUX
CBOlCTBa. HUsmepeHue
TeOMETPUYECKUX BEJIMYHUH.
TpeyroabHuKH.

ITapanenbHbie u
NEPNEHAUKYJISIPHBIC TIPSAMBIE.
OKpy>XHOCTB u KpYT.
T'eomerpuaeckne TTOCTPOCHHS.

Yriabel B OKPpY>XHOCTH. Brimcannubie
u OITIMCaHHBbIE OKpPY>KHOCTH

OnepupoBaTh NOHATUSIMH: GUTypa, TOUKA, IpSIMas],
yroji, MHOTOYTOJIbHHUK, pPaBHOOCAPEHHBIH U
PaBHOCTOPOHHHH TPEYTOJIBHUKH, MPSIMOYTOJILHBIH
TPEyTrOJAbHHUK, MeIHaHa, OMCCEeKTpHCca M BBICOTA
TpEyroJIbHUKA, napajuieyiorpaMm, pomMoO,
OpPsIMOYTOJIBHUK, KBaJparT, Tpamnenus;
OKPY>KHOCTB, KacaTeJIbHasi; PaBEHCTBO U ITogobue
¢uryp, TpeyroJbHHKOB; IIapajUIeJIBHOCTh U
OePICHANKYJSIPHOCTE  IIPSIMBIX, YTOJI  MEXIYy
OPsIMBIMH, CHUMMETPHSI OTHOCHTEIIBHO TOYKH U
NpsIMOM; JUIMHA, pacCTOsHUE, BEJIWYMHA YyIJia,
IUIoIagb, IIEPUMETP.

Hcnonb3oBaTh (GopMyJibl: TIEpUMETpa M IUIOMIATN

MHOTOYTI'OJIbHUKOB, JIAHBI OKPYKHOCTH u
MHOTOYTOJLHUKOB. omaan  Kpyra, o0béEMa  IPAMOYTOJILHOIO
IIpsimast 1 OKPY>KHOCTb. napajulejIeIuIe1a.

YeTblpéXyroabHUKH. BrincanHele u OnepupoBaTthb NOHATHUAMM: NPsAMOYTOJIbHAs
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OIMIMCAHHBIC YCTBIPEXYTOJIBHUKH. CHUCTECMa KOOpAWHAT, BEKTOpP, HCIHOJb30BaTh DJ>THU
TeopeMa HI/Id)aropa Hu Ha4dalia TIOHATHS JIs1 MPEACTABJIICHUSA NaHHBIX W PCHICHUSA

TpUTOHOMETpUHU. PerreHne o00mmx 3a7a4, B TOM YHCJI€ U3 APYTUX yUYeOHBIX IPEAMETOB.
TPEYTOJIbHUKOB. Pemrars 3amaum  Ha OOBTOPEHUE OCHOBHBIX
IIpaBuiIbHEIE MHOTOYTOJILHUKH. HOHSTUH, WJUTIOCTPALUIO cBsi3el MEXY
IIpeoOpa3zoBaHUs MIIOCKOCTH. pa3IUYHBIMH YacTsIMH Kypca. BpiOupars mMeToj
JBmxxenus. ITono6ue. Cummerpus. JUIs pellIeHMs 3aa4H.

ITnomans. Beraucnenne miomnamaci. Pemath 3a1auym U3 MOBCECIHEBHOU JKU3HHU

ITnomanu nomoOHBIX GUTYP.
JlekapTOBBI KOOPAMHATHI HA
TUIOCKOCTH.

BekTopsl Ha miockoctu

2 3/1ech MIPEJICTABIIEHBI DJIEMEHTHI COJIEPYKaHUsl Kypca, U3llydaBimecs B 5—8 kmaccax W TpeOyonme MOBTOPEHUS,
0000meHus U cucremaruzanuu. OOpamarbcsi KITOMY MaTepHally MOYKHO B BHJE aKIIEHTa Ha 3aBEPIIAIOIIEM JdTarre
H3ydeHus1 Kypca 9 kjacca WM paclpedeisiTh 0 COOTBETCTBYIOIIMM TEMaTHYECKHM pasjiejlaM, H3ydaeMbIM B
TeyeHue y4deOHOro rona.
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IIpooonoscenue

IIpu paspaborke pabGoyeil mporpaMMbl B TEMaTHYECKOM IUIAHHUPOBAHUHM JOJDKHBI OBITH YYTCHBI
BO3MOYKHOCTH HCITOJIb30BAHUSI DJIEKTPOHHBIX (IM(POBBIX) 00pa30BaTEIbHBIX PECYPCOB, SIBISIOIINXCS yueOHO-
METOIMYSCKHUMH MaTepualiaMu (MyJIbTUMEAUMHBIC HOPOTpaMMBI, 3JICKTPOHHBIC Y4YEOHUKH M 3aJadyHHKH,
SIEKTPOHHBICE OMOMMOTEKH, BHUPTyaJIbHBIE 1abOpaTOPHUH, HWIPOBBIE TIPOTPAMMBI, KOJUJICKIIMH ITH(PPOBBIX
0o0pa3oBaTeNILHBIX PECYpCOB), HCHOJIB3YEMbIMHU Uil OOY4YEHUs W BOCHHUTAHUS Pa3JIMYHBIX TPy
[MOJIb30BATEJICH, NMPEICTABICHHBIMH B 3JICKTPOHHOM (LIH(GPOBOM) BHJEC M PEATH3YIOIIHUMH JTUIAKTHICSCKHE
Bo3morkHocTH UKT,conepskaHue KOTOPBIX COOTBETCTBYET 3aKOHOMATENILCTBY 00 0Opa3oBaHHHU.
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ITPUMEPHASA PABOYASA IPOI'PAMMA

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

HEJW U3YYEHNSA YYEBHOI'O KYPCA

B coBpemeHHOM 1HMGPOBOM MHpPE BEPOSTHOCTh M CTATHCTHKA
mpuoOpeTaroT BCE OOJBIIYI0 3HAYMMOCTH, KaK C TOYKH 3PCHHUSA
MPaKTUYCCKUX TMPHIOKCHUH, TaKk W HUX pOIM B 0Opa3oBaHHHU,
HEOOXOIMMOM KakJIOMYy 4YeJIoBeKy. Bospacrtaer uwmcio npodeccuii,
P OBJIAJICHUHKOTOPBIMHU TpeOyeTcsl Xopomasi 6a3oBasi IMOArOTOBKa
B 00JIaCTH BEPOSITHOCTH M CTATUCTHUKH, TaKas MOATOTOBKA BaKHA JJIs
MPOIOJKCHUST 00pa30BaHUsI W IJIsI YCIICHIHOW MpodeccruoHaIbHOM
Kapbephl.

Ka)KI[LIﬁ YCJIOBCK IIOCTOAHHO IMNMPUHUMACT PCHICHHUSA Ha OCHOBC
HMCIOIINXCA y HEro JaHHBIX. A i1 OOOCHOBAaHHOT'O HPUHSTHS
pelIeHUsT B YCJIOBUAX HENOCTAaTKa WM H30bITKAa HH(GOpMAIUH
HEOOXOAUMO B TOM YHCIIC XOPOIIO chOPMUPOBAHHOE BEPOSITHOCTHOE
W CTaTUCTHUYSCKOE MBIILJICHHUE.

HMMeHHO mo3TOMY OCTPO BCTajla HEOOXOIMMOCTh C(HOPMHUPOBATH Y
oOyuyaromuxcs (QYHKIUOHAJIBHYIO T'PAMOTHOCTH, BKJIIOYAIOIIYH B
cebs1 B KayecTBE HEOTHEMJIEMOH  COCTaBJSIFOIICH  yMEHHE
BOCIIPHHUMATh W KPHUTHYECKH aHaJIM3UpOBaTh HH(OOpMAIHIO,
MPEJICTABIICHHYO B pa3jInYHbIX opmax, MOHUMATh BEPOSITHOCTHBIN
XapakTep MHOTHX pPEaIbHBIX MPOIECCOB H  3aBHCHUMOCTEH,
MPOU3BOHUTE HPOCTEHIINE BEPOSITHOCTHBIC pacyéThl. 3HAKOMCTBO C
OCHOBHBIMHU IIpUHIUITIaMHU 060pa, aHalin3da v nNpeacTaBJICHUA JaHHBIX
U3 pas3TuYHbBIX cdep KU3HH OOIIecCTBa W TOCyIapcTBa MPHOOIIAET
o0yyarommuxcss K OOIIECTBEHHBIM UHTepecaM. VM3ydeHue OCHOB
KOMOHWHATOPUKHW pPa3BUBAET HABBIKM OpraHu3anuu mnepedbopa u
HO}IC‘IéTa qucJiia BapuaHTOB, B TOM YHCJIC, B IIPUKJIAJIHBIX 3aaadax.
3HaKOMCTBO C OCHOBaMH TeOpHUHU IpadoB co34aéT MaTeMaTHYCCKUI
byHaamMeHT st QOpPMHUPOBaHMS  KOMIETCHUHHA B  00JacTu
nHGOPMATUKH H THPPOBEIX TexHOoJOTHH. [lomMmmMo »TOrO, HpHM
HM3YYCHUH CTATUCTHKHU M BEPOSITHOCTH 000TAIAIOTCS MPEICTABICHHUS
y4Jaliuxcsi O COBPEMEHHOH KapTHHE MHpa H METOJax ero
HUCCIIeIOBaHus, (QOPMHUPYETCsS MOHUMAaHHUE POJIM CTATUCTHUKU Kak
HCTOYHHKA COLMAIBLHO 3HAYMMON HMHGOpMALUMU M 3aKJIaJbIBAFOTCS
OCHOBBI BEPOSITHOCTHOTO MBILLICHUSI.

B coorBeTcTBHMHM C AAHHBIMH LEJSIMH B CTPYKTYPE MPOTrPamMMBbI
ydeOHOro Kypca «BeposSiTHOCTb M CTATHCTHKa» OCHOBHOW IIKOJIBI
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BBIJICJIEHBI CIEAYIOIMHE COAEPKATEIbHO-METONUYECKHUE JIMHUH:
«IIpencraBnenue  JaHHBIX W ONUCATedbHass  CTAaTUCTHUKAY;
«BeposiTHOCTBEY»; «DrmeMeHTBl KOMOWMHATOpUKN»; «BBenenne B
TeopHio rpadoBy.

Copnepxanne nuHun «llpencraBieHne NaHHBIX W ONHCATEIbHAs
CTAaTUCTUKA» CIIYKUT OCHOBOM JUIsl pOPMUPOBAHUSI HABBIKOB PabOTHI
¢ wuHdopmamuei: OT 4YTEeHUss M HHTepIperauuu HHPOpMaInH,
MIpeACcTaBIICHHOH B TabiIHIlax, Ha IHarpaMmax u rpadukax go coopa,
NpeACTaBJIIEHUsT W aHalaW3a  JaHHBIX C  HMCHOJIb30BAHUEM
CTAaTUCTUYECKHUX XapaKTEPUCTHUK CPEIHUX U paccenBaHus. PadoTas ¢
JTaHHBIMH, OOydaroImIMecs ydaTcsl CUMTHIBATH M HHTEPIPETHPOBATH
JlaHHbIE, BBIIBUTaTh, apTyMEHTHUPOBATh U KPUTUKOBATh MPOCTEHNIIINE
THUIIOTC3hbI, PasMbIIIATH HagQ (I)aKTOpaMI/I, BbI3bIBAOIIINMH
H3MEHYHUBOCTb, W OLEHUBATh HX BIMSHUE HA pacCMaTpUBacMbIe
BEJIIMYUHBI U MPOLECCHI.

HUuTynuTuBHOE IIpeACTAaBJIEHUE O CJIy4YalHOM HW3MEHYUBOCTHU,
HCCIEeNOBaHUE 3aKOHOMEPHOCTEM W  TEHAEHUUW CTaHOBUTCS
MOTHUBHUPYIOIIEH OCHOBOW MJIsI U3Yy4YEHHUs] TEOPHUH BEPOSITHOCTEH.
Bonpmoe 3HaueHHe 37ech HUMEIOT MPaKTUYSCKHUE 3aJaHus, B
YaCTHOCTH OIIBITBIC KIIACCHUYCCKUMMN BCPOATHOCTHBIMU MOACIISIMUA.

[lonsiTue BEpOSITHOCTH BBOJIMUTCS Kak Mepa IIpaBJoOIloao0us
ciydaiiHOrOo CcoObITHA. llpm wm3ywyeHHMH Kypca oOydaromniuecs
3HAKOMATCA C HpOCTeﬁIHI/IMPI METOAAaMHU BBIYUCIICHUA BepOfITHOCTeﬁ
B ClIy4alHBIX SKCIIEPUMEHTAX C PABHOBO3MOKHBIMH 3JI€MEHTAPHBIMU
nucxoagamMm, BEPOATHOCTHBIMHU 3aKOHaAMH, IMO3BOJIAIOUNIMMHU CTaBUTbHU
pemiate OoJjiee CIOXKHBIE 3aJaud. B Kypc BXOAAT HadaldbHbIC
NPEACTABIEHUSI O CIy4dalHbIX BeJIMYMHAX M HUX YHUCIOBBIX
XapaKTEePUCTUKAX.

Taxxxe B paMKax 3TOTO Kypca OCYIIECTBISIETCA 3HAKOMCTBO
O6yanOHH/IXC$I C MHOXECTBaAMH MW OCHOBHBIMH OII€palisIMH Hal
MHO>XECCTBaMH, paccMaTpuBarOTCA IIPUMEPDBI IIPUMCHCHUA JJIsA
pellIeHus 3a/1a4, a TaK)Ke UCIOJIb30BaHUS B IPYTrUX MaTE€MaTUYE€CKUX
KypcaxH y4eOHBIX IpeaMeTax.

MECTO YYEBHOI'O KYPCA B YYUEBHOM IIJTAHE

B 7—9 knaccax uzydaercs Kypc «BeposSTHOCTH M CTaTHCTHKa»,
B KOTOpBIﬁ BXOIT pa3aciibl: ((Hpe}ICTaBJ'IeHI/Ie JaHHBIX 158
onucaTeabHas CTaTUCTHUKA; «BeposiTHOCTBY; «DJIeMEHTHI
KOMOHWHATOpUKN»; «BBenenue B Teopuro rpadosy.

Ha u3ydenue nanHoro kypca oTBoauT 1 y4eOHBIH 4ac B HEHEIIIO
B TCUYCHHE KaXXJOro roma ooydenus, Bcero 102 yueOHBIX daca.
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COIEPXAHUE YYEBHOI'O KYPCA (I10 TOJAM ObYYEHN )

7 Knacc

[IpencraBnenue naHHBIX B BHUJAE TAOJIMI, AuarpamMm, rpadyKoB.
3amoHeHMe TaONHMI, dYTEHHWE W [OOCTPOCHHUE JHarpamMm
(cTomOUKOBBIX (CTONOYATHIX) W KPYTroBBIX). UTeHHMe rpaduKoB
peaybHBIX IpolleccoB. M3BieueHue uHpOpMamuu M3 AUarpamMMm U
TaOJIML, UCTIOJIb30BAaHUE M WUHTEPIPETAUsT JaHHBIX.

OmnmcaTtenbHas CTAaTUCTHUKA: cpemHee apupMeTHIECKoe, MeauaHa,
pa3max, HanOoJpIIIee U HAaUMEHbIIIee 3HAaUCHUS Ha0Opa YMCIOBBIX
naHHbIX. IIpuMepsl ciiydyailHOM U3MEHYHUBOCTHU.

CnyualiHbIM1 SKCHEpUMEHT (ONBIT) MW Ccily4dallHOe COOBITHE.
BeposaTtHocts u yactora. Posib MajoOBEpPOSITHBIX MU NPAKTUYECKU
JIOCTOBEPHBIX COOBITHMH B mpupone u B obmectBe. MoHeTa H
UrpajibHasi KOCTbB TEOPHUU BEPOSATHOCTEH.

I'pad, BepmmnHa, pedbpo. Cremnenb BepiinHbl. Ywucio pébep u
CyMMapHasi cTelneHb BepInH. [IpencraBieHue o cBA3HOCTH rpada.
e u uwmkael. [Iytu B Tpadax. OOxox rpada (UIESpOB OYyThH).
IIpencraBnenue 06 opueHTHpOBaHHOM rpade. Pemienue 3amauc
MOMOIILI0 TpadoB.

8 xiace

[IpencraBiieHne NaHHBIX B BHJE TaOJIML, auarpaMm, rpadukos.
MHOeCTBO, JIEMEHT MHOYECTBa, MOJAMHOXecTBO. Ornepanuu Haxg
MHO>XeCTBaMHU: O0ObeIMHEHHE, IIepeceueHne, qonoianenune. CrolicTa
omepanuii HaJl MHO»XECTBAaMH: MEPEMECTUTEIIFHOE, COYeTaTeJIbHOE,
pacmpenenuTenbHOe, BKIIOYEHHUs. lcmonp3oBaHHE TrpaduIecKoro
MPECTABIICHUSI MHOXECTB JJIsI OMHCAHUs PEabHBIX
IIPOIIECCOB U SIBJICHUH, IPU PEILICHUH 3a1a4.

HN3mepenne paccenmBaHusl TaHHBIX. Jlucnepcusi U craHaapTHOE
OTKJIOHEHHE YHMCJIOBBIX HabopoB. /lnarpamma paccevBaHUsI.

DrnemeHTapHble CcOOBITHSI ciydaliHOro omblTa. Ciy4yaliHbie
coOpITHsA. BepositHocTH coObITHI. OMNBITEI C PaBHOBO3MOXHBIMHU
SJIeMEHTApHBIMH CcOOBITHsIMU. CirydailHbIN BBIOOpP. CBSI3b MEXIY
MaJIOBEPOSITHBIMH M IIPAKTHUYECKH JOCTOBEPHBIMU COOBITHUSMH B
npupoje, obiecTse U HayKe.

Hepeso. CaoiicTBa JI€PEBBEB: €JIMHCTBEHHOCThH nyTH,
CYIIIECTBOBAaHUE BHUCSYCH BEPIIMHBI, CBSI3b MEXKIAY YHUCIOM BEPIIHH
n ynciaompéoep. [IpaBmiio ymHoxxeHus. Pentenne 3aza4 ¢ IoMOIIbI0
rpadoB. IIpoTrmBomosiokHBIE coOOBITHS. Jlmarpamma  Difnepa.
OObenuHeHUE W IepecedycHue coObiTuil. HecoBMecTHBIC COOBITHS.
dopMyna CIOKEHHUsI BEpPOSITHOCTEH. Y CIIOBHAsi  BEPOSTHOCT.
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I[IpaBmwiio ymHOxkeHusi. HeszaBucumbie coObiTHs. llpencraBieHue
SKCIIEPUMEHTa B BHUJE JAepeBa. Pemenne 3amay Ha HaXOXKICHHUC
BEPOSITHOCTEN C IIOMOIIBIO JiepeBa CIy4alHOTO 3IKCIIEPUMEHTA,
auarpamMm Disepa.

9 kiace

[IpencraBnenue naHHBIX B BUAE TAaOJMI, AuarpamMm, rpayKoB,
WHTEpIpeTanus TaHHbIX. UTeHHne U MOCTpOCHHE TAaOJIHI, THArpaMM,
rpaUKOB MO PEATbHBIM JTaHHBIM.

ITepectanoBku u (paxkropman. CodyeTaHHS M YHUCIO COYCTAHUH.
Tpeyronbnuk Ilackans. Pemenue 3amay ¢ HCHOJb30BAHUEM
KOMOWHATOPUKH.

I'eomeTpuueckast BepOATHOCTh. CIydailHBIA BBIOOpP TOYKH U3
(burypsl Ha TNIOCKOCTH, U3 OTPE3Ka U U3 JYTH OKPYIKHOCTH.

HUcnweiTanue. Ycnex u Heynmaua. Cepusi UCOBITAHUH MO TEPBOTO
ycniexa. Cepusi ucnbiTanuii bepnyin. BepositHocTH coObITHI B
cepuu ucnblTaHuil bepHyiuiuy.

CnyuaiiHass  BeJMYMHA W pacOpenesiecHHUE  BepOATHOCTEH.
Martematuueckoe OKHUJaHHUE u JUCIIEPCHUSL. ITpumepsr
MaTeMaTHYEeCKOTO OXKHJAHUS KaK TEOPEeTUYECKOrOo CPEaHEro
3HA4YCHUS] BEJIMYMHBI. MaTeMaTH4YeCKOe OXXHJAAaHWE U JIHCIIePCHUs
ciy4ailHOM BEJIUYUHBI
«4YHCIO YCIEXOB B CEpUM HUCHBITAHUU bepHymmm».

IMousitne o 3akoHe OOJBIIUX 4YHceN. V3MepeHHe BepOsITHOCTEH
¢ nmoMompio 4acToT. Poib m 3HadueHMe 3aKoHa OOJBIIMX YHCET B
pupoe u obiiecTse.

TIAHUPYEMBIE ~ TIPEJIMETHBIE ~ PE3VJIbTATHl  OCBOEHHS
IIPUMEPHOII PABOUEM TIPOTPAMMBI KYPCA (10 T'OJIAM
OBYYEHMUS)

IIpenmeTHble pe3ynabTaTbl OCBOEHUSI Kypca «BeposiTHOCTh U
cTaTUCTUKa» B 7—9 Kjaccax XapaKTepHU3YIOTCS CJIEAYyIOIIUMU
YMEHUSIMHU.

7 Kjace

— Yurate wHOOpPMAIHIO, IIPCJICTABICHHYKD B Tabnuiax, Ha
auarpamMmax; MNpeacTaBJIATH JaHHBIC B BHJIC Ta6J’IPIL[, CTPpOUTH
JauarpaMMsbl (CTOJIOMKOBBIE (CTOJI0YATHIC) U KPYTOBBIEC) IO MacCUBaM
3HAYCHU M.

— OmnwmcelBaTh W HWHTEPOPETHPOBATH pEaJbHBIC YHCIOBBIC
JaHHbBIC, TIPCJICTABJICHHBIC B TaOIUIIaX, HA JHAarpamMMax, rpadukax.
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— Hcnonp3oBaTh i1 ONMCAHUS JAHHBIX CTATUCTUUECKHE
XapaKTEepPUCTUKU: cpeJiHee apudmMeTHiecKoe, Meauana,
HauboJblIee U HAaMMEHbIIIee 3HAaUYCHUs, pa3Max.

— HNmeTn npeacraBjJIC€HUC O CHy‘laﬁHOﬁ HU3MCHYHNBOCTHU HaA
npumMepax 1eH, (1)I/ISI/I‘I€CKI/IX BCJINYHUH, aHTPOIIOMETPHUICCKUX
JaHHBIX; UMETh IIPEACTABJICHUEC O CTaTUCTUICCKOM yCTOfI‘II/IBOCTH.

8 ki1ace

—  U3Baexats u npeoOpa3oBBIBATh nHGOPMAaITHIO,
MpEACTaBIICHHYIO B BHAE TaOmWI, JHarpamMm, TpaduKOB;
MPEACTABIISITh JaHHBIC B BUAC TaOIHUIL, JHArpamMm, rpad uKOB.

i OnuceiBaTh JAaHHBIC C IIOMOIIIBIO CTAaTUCTHYECCKUX
nmokazaTejiei: CpeIHUX 3HAa4YeHUH U Mep paccenBaHus (pa3zmax,
JUCTIepCHUsl U CTaHAAPTHOE OTKJIOHEHHUE).

— HaxoauTh 9acTOTHI YHUCIIOBBIX 3HAYEHUIN U 9aCTOTHI COOBITHH,
B TOM YHCIIE TI0 pe3yJabTaTaM U3MEpEeHUU U HAOIIO0ICHUN.

— HaxoauTh BEpOSITHOCTH CIIyd4alHBIX COOBITHH B ONBITax, 3Has
BEPOSATHOCTU 3JIEMEHTApPHBIX COOBITHI, B TOM YHCJE B ONBITaX C
PaBHOBO3MOYXHBIMH 3JI€MEHTAPHBIMH COOBITHSIMH.

—  Hcnomnp3oBaTh rpaduyeckue MOJEJIH: JAEPEeBO CIIy4ailHOTrO
3KCIIEpUMEHTa, TuarpaMmbl DiJiepa, yucioBas npsiMas.

—  OmnepupoBaTh IOHITHSIMH: MHOXECTBO, ITOJMHOXECTBO;
BBITIOJIHATH ~ ONEpallMyd  HaJ  MHOXECTBAaMHU:  OOBEIMHEHUE,
IIepeceuyeHne, JOIOJIHEHUE; IEPEUUCIISITh DJIEMEHTBI MHOXKECTB;
IIPUMEHSATh CBOMCTBA MHOECTB.

— Hcnonp3oBaTh rpaduyeckoe IMpeJCTABICHHE MHOXECTB U
CBsi3ell MEXJOy HUMH JJIs OMMCAHUS IIPOIIECCOB W SBJICHUI, B TOM
qucie IMPU pPEIICHUHW 3ajad W3 JAPYrux yd4eOHBIX NOpPEeaMETOB H
KypCOB.

9 kaace

— M3BiekaTb u npeoOpa3oBEIBATh uH(GOPMAIIHIO,
NPEACTABIICHHYIO B Pa3JMYHBIX HWCTOYHUKAX B BHUJE TaOJIHII,
auarpaMMm, Tpa@uKoOB; TPEACTaBISITh AaHHBIE B BUAE TaOmwHII,
auarpaMm, rpaduKosB.

—  Pemate 3amauu opraHM3OBaHHBIM IIepeOOpPOM BapHAHTOB, a
TaKXKE C UCIIOJIb30BAaHMEM KOMOWHATOPHBIX MPAaBUJI U METOJIOB.

— Hcnonp30BaTh onucaTeaIbHBIC XapaKTCpUCTUKHN TJI1 MaCCUBOB
YUCJIOBBIX JAAaHHBLIX, B TOM YHUCJIC CPpC€AHHUC 3HAYCHHUA WU MCEPbI
pacceuBaHusA.
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—  HaxoauTe 49acTOThl 3HAYEHUMM M YacCTOTHI COOBITHSA, B TOM
YHUCJIE TOJIB3YsCh pe3yJbTaTaMH MPOBEAEHHBIX W3MEPEHHUNU U
HaOJIIO e HU.

—  HaxoauTe BEpOSITHOCTH CIIy4YailHbIX COOBITHH B HM3yYEHHBIX
ombplTax, B TOM 4YHCJE€ B OIBITaX C PaBHOBO3MOXXHBIMH
3JIEMEHTAPHBIMU COOBITHUSIMH, B CEPUSIX HMCHBITAHHH IO IIEPBOTO
ycnexa, B CepUsiX UcIblTaHUU bepHyiiu.

— Hmers mnOpencrtaBiieHHME O CIy4YalHOM BEJIMYHMHE U O
pacnpeneaeHnH BEpOsITHOCTEH.

— HMeTs mnpencraBieHHE O 3aKOHE OOJBIIMX YHCEI KakK o
MPOSIBIICHHH 3aKOHOMEPHOCTH B CIy4YaifHOW H3MEHYHUBOCTH U O POJIH
3aKOHa OOJIBIINX YHUCENI B MPHUPOJE U OOIISCTRBE.
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TEMATUYECKOE TNIAHUPOBAHUE YUYEBHOI'O KYPCA(IIO 'OAAM OBYUEHUNA)

7 xnacc (He menee 34 )

Ha3Banmue
pasaena (TeMsbl)
(4HCJI0 YaCcoB)

OcHOBHOe cojep:KaHHe

XapaKTepUCTHKA JeATEILHOCTH 00y4aloLIuXCcsl

IIpencraBiieHne JaHHBIX
(7 )

IIpencrasnenue
TabnuIax. IIpaxTuaeckue
BBIYHCIICHUST o TaOJIMIHBIM
JaHHBIM. M3Bneuenue "u
HHTEPIpEeTaIus TaOIMYIHBIX
HaHHBIX. [IpakTnyeckass padota
«Tadmauupen.

JaHHBbIX B

OcBauBaTh CcrnocoonI MIPEICTABIICHUS
CTaTHUCTHYECKUX JAaHHBIX M YHCJIOBBIX MacCHBOB C
TOMOIIBIO TAOJIUI] U AUArpaMM C HUCIOJIb30BAaHHUEM
aKTyaJIbHBIX U BOXKHBIX TaHHBIX (AeMorpaduryaeckre
aHHBIE,  IPOU3BOJICTBO  IIPOMBIINUICHHOW U
CEJIbCKOXO0351ICTBEHHON OpOAYyKIINH,
OOIIECTBCHHBIC U IPUPOIHBIC SIBICHUS).

I'padmuaeckoe OpeacTaBICHUAE H3yuyars ™Meroabl paboOTBl ¢ TaOJIWYHBIMA U
JTaHHBIX B BHUJIC KPYTOBBIX, rpa@UIeCKUMU  TOPEACTABICHUSAMH JTaHHBIX C
CTOJIOUKOBBIX (cTonbyaThIX) MOMOIIBI0 HU(PPOBBIX  PECypcoB B  XOJe
nuarpamMMm. UTeHHE M TOCTpOEHHE IpaKTUIeCKNX paboT

AuarpamMm. ITpumepst

neMorpadu4ecKux arpamm.

IIpakTrueckas paboTa

«JlmarpaMMbD»
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OnucareabHasi
CTATHCTHKA
(8 9)

Yncnosrie HaOopsl. CpenHee
apudMeTHIecKoe.

Menunana yuciaoBoro Habopa.
YcTOMYMBOCTE MEAMaHEI.
IIpakTnueckast padora «Cpenaue
3HAYCHUSD.

HawnGonbree 1 HauMeHbIIIEE
3HaYCHWSI YUCIIOBOTO Habopa.
Pasmax

OcBauBaTh MNOHATHA. YHCIOBOI Habop, wMepa
HEHTpaJIbHOM TeHAeHIMU (Mepa LIeHTpa), B TOM
4qHciie cpelHee apudMeTHndeckoe, MeIraHa.
OnuceIBaTh CTaTHCTUYECKHE JAHHBIE C ITOMOIIBIO
cpeaHero apudMeTndyeckoro U MeauaHsl. PemaTth
3aJa4u.

H3yuarh cBOHCTBA CpeJHUX, B TOM YHCIE C
MOMOIIBI0  IHM(OPOBBIX  pecypcoB, B  XOxe
MIPaKTHIECKUX PadoT.

OcBauBaTh NMOHATHS. HAaWOOJIbIICE M HaUMEHBIIICE
3HAYCHUsS YHUCIIOBOTO MacCHUBa, pa3Max.

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

Ha3panmne
pasneia (TeMbl)
(4HCI0 YacoB)

OcHoBHOe coeprrkaHue

XapaKTepncTnKa AeATEJIbHOCTH oﬁyqammnxm

Cayuvaiinas
H3MEHYHBOCTb
(6w

CryuaitHas U3MEHYNBOCTH
(npumepsl). YacTtoTra 3HaAYeHUl B
MaccHuBe JaHHBIX. [ pynmupoBka.
I'ucrorpammel.
IIpakTuueckas pabora «CiydaiiHas
H3MEHYHUBOCTB

OcBauBaTh MOHATHSI. YacCTOTa 3HAYCHHUI B MacCHBE
TaHHBIX, TPYHIIMPOBKA JTaHHBIX, THCTOTpaMMa.
CTpouTh 1 aHAJIM3HPOBATH THCTOTPAMMBI, NOAOUPATH
MOIXO/ SN IIar TPyHIUPOBKH.

OcBauBaTh TrpaUuecKUe MPEICTABICHUS Pa3HBIX
BUJIOB CIIy4alfHOW W3MEHYHBOCTH, B TOM 4YHCIIE C
MOMOIIIBI0  HUPPOBBIX  PECypcoB, B  XOJIe
OPaKTUIECKON pPabOThI

BBenenue B Teopuio

rpagos
(4 w)

I'pad, BEpUINHA, pebpo.
IIpencraBiieHre 3aa4y C MOMOIIBIO
rpada. CreneHp (BaJICHTHOCTBH)
BepmMHBL.  Ywucio pédep "
cyMMapHasi crerneHb BepiiuH. Llenb
u ITUKIJT. ITyTts B rpade.
IIpencraBiieHue o cBsi3HOCTU rpada.
O6xon rpada  (diiepoB IyTh).
IIpencraBieHue 06
OpPHMEHTHUPOBAHHBIX I'padax

OcBauBaTh NOHATHS. rpad, BepmnHa rpada,
pedpo rpada, crereHb (BaJICHTHOCTH BEPIIHUHEI),
LeNbU ITUKII.

OcBauBaTh NOHATHSI: IyTh B rpade, dilepoB myTh,
o0xon rpada, OpUeHTHPOBAHHBIN Tpad.

Pematp 3agadym Ha IIOMCK CYMMBI CTeleHel
BepILIMH rpada, Ha Mouck odxona rpada, Ha ITOUCK
myTeil B OpUeHTUPOBaHHBIX rpadax.

OcBanBaTh CNOCOOBI MIPEICTABICHUS 3a/1a4 U3 Kypca
anredppl, TEOMETPUH, TEOPHUH BEPOSTHOCTEH,
JIPYTUX MPEAMETOB ¢ TOMOIIBIO rpadoB (KapThl,
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CXEMBI, DJICKTPUYECKHE Hend, (GyHKIHNOHAJIbHbIC
COOTBETCTBHUSI) Ha MpUMeEpax

BepositTHoCcTh M yacTOTa
CJIy4aifHOro coObITHS
(4w

CrnyualiHblii OOBIT U ciy4daliHOe
coOrITHe. BepositHocTh M wacTtoTa
coObITHsA. POtk MajioBEpOSITHBIX U
OPaKTUIECKU JOCTOBEPHBIX
COOBITHI B IpHUPOJE U B OOIIECTBE.
Monera u wurpajpHasi KOCTb B
TEOPHUH BEPOSITHOCTEMN.

OcBauBaTh NOHATHUSA: CIIy4YaiHBIN OMBIT U CITy4YaifHOE
coOsbITHE, MaJIOBEpPOSITHOE u MIPpaKTHUIECKU
JIOCTOBEpPHOE COOBITHE.

HN3y4yaTh 3HAUUMOCTH MAJIOBEPOSTHBIX COOBITHU B
npupone M OOIIecTBe Ha BaXXHBIX IpHUMeEpax
(aBapum, HecYacTHBbIC ciIydau, 3almTa
MepCcoHaAIbHOMNMHMOpMAIINH, Iepeiada JaHHBIX ).

IlpakTuueckas pabGora «Yactora | M3yuaTe poib KJIACCHYECKMX BEPOSTHOCTHBIX
BBINIAJEHUS OpJIay moznerneil (MOHeTa, WrpajpHasi KOCTb) B TEOPHUH
BEPOSITHOCTEH.
HabaionaTs M M3y4aTh 4acTOTY COOBITHH B ITPOCTHIX
SKCHEPUMEHTaX, B TOM YHCJIE C HOMOIIBIO
UG POBBIX PECYPCOB, B XO€ MTPAKTHYECKOU padOTHI
Oo600menne, koutpoas | IlpencraBienue JAaHHBIX. IloBTOPATH H3y4YEHHOE U BbICTPAUBATH CHUCTEMY
(5 9) OnucarenbHas CTAaTUCTHUKA. 3HAHUH.

BeposiTHOCTBCITy4aitHOrO COOBITHS

Pemiarps 3agauym Ha OpeACTaBICHUE W OITMCAHHUE
JTaHHBIX C TMOMOIIBIO W3YyYEHHBIX XapaKTEPUCTHK.
OO6cy:knaTh NPUMeEPBI  CIIYYallHBIX  COOBITHIA,
MaJOBEPOSITHBIX M MPAKTUYECKH JIOCTOBEPHBIX
CIIy4YaiHBIX COOBITUH, UX POJIM B IPUPOJE U KU3HU
YeJ0BeKa
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kiacc (He MmeHee 34 1)

Ha3zanue
pa3jena (TeMbl) OcHoBHOe coep:KaHue XapakTepuCcTHKA JesiTeTbHOCTH 00y4YaroIuxcs
(4HCI0 YacoB)
IToBTOpeHue kypca7 IIpencraBnenue JaHHBIX. IToBTOPSATH H3y4YEeHHOE W BBICTPAHBATHL CHCTEMY
KJjIacca OmnucarenbHast CTaTHUCTHUKA. 3HaHHUMU.
(4 v) CryuaitHast nsMeHIuBOCTh. CpenHue Pematp 3agadym Ha IIpEICTaBICHHUE W OIMCAaHUE
4HCcI0BOroHabopa. JTaHHBIX C IIOMOIIBIO W3YyYCHHBIX XapaKTEPUCTHK.
Ciyugaitaeie coOwITHS. BeposTHOCTH PemarTp 3a1a4m Ha IpeCTaBICHUE TPYNIIMPOBAaHHBIX
M yacToThl. Kjlaccuueckue MoIeiIu JTaHHBIX W OIHCAaHUE CIIydYailHO N3MEHYUBOCTH.
TEOPHHU BEpPOSITHOCTEH: MOHETa U Pemats 3amaum Ha  OmpeneleHHe  YacTOTHI
UrpajibHasi KOCTh CIyJalHBIX COOBITHH, OOCYXAEHHE IPUMEPOB
CITyJaifHBbIX COOBITHH, MaJIOBEPOSITHBIX u
MIPaKTHYECKHU JIOCTOBEPHBIX CIIy4YaiHBIX COOBITHH,
WX POJIM B IPUPOJEHN KU3HHU YeIT0BEeKa
OnucarejbHas OTtknoHeHus. Jlucriepcust 9UCIOBOTO OcBauBaTh NOHATHS: JUCIHEPCUS U CTaHIAPTHOE
CTATHCTHKA. Habopa. CraHgapTHOE OTKJIOHEHHE OTKJIOHEHHE, UCTIOIB30BaTh 3TH XapaKTEPUCTHUKN
PacceuBanue qucioBoro  Habopa. JlmarpaMmbl JJIsl OTTMCAHUsI paCCEeUBAHUS TaHHBIX.
AaHHBIX pacceuBaHus BeiaBUraTh runoTe3bl 00 OTCYTCTBUU WM HAJIMYUU
(4 v CBSI3W II0 AMAarpaMMaM PacCEeHBaHMUsI.
Crtpouth JuarpamMMbl pacceuBaHHUs o
HMCHOIIMMCA AdAaHHBIM, B TOM 4YHCJIC C ITOMOIIBIO
KOMITIbIOTEpa
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MHo:xecrBa (4

)

MHOXeCTBO, TIOJIMHOYKECTBO.
Omnepanuu Haxq MHOYXECTBaMM:
oObeTUHCHUE, nepeceyeHue,
JONOJIHEHUE.

CBoiicTBa onepauuit HaJ

MHOXE€CTBaAMHU: TMEPEMECTUTEIIBHOC,
CoYeTaTCJIbHOC,
pacupeacanuTeaIbHOC, BKIFOUYCHUA.

I'paduueckoe NpEeICTaBICHUE
MHOYECTB

OcBauBaTh NOHATHS: MHOXXECTBO, DJIEMEHT
MHO>XECTBA, IMOJIMHOXECTBO.

BbINOIHATL onepanuM HaJ MHOKECTBAMHU:
00bEIMHEHHUE, TIePECeUCHHUE, JOIIOTHCHHE.
Hcnonb30BaTh CBOMCTBA: IEPEMECTUTEIIBHOE,
codeTaTelIbHOE, PACIIPEICIUTENLHOE, BKIIOUSHHSI.
Hcnoan3oBaTs rpadudeckoe mpeacTaBiIeHIe
MHOJKECTB IIpU ONMCAHUU PEAJIBHBIX HPOLECCOB U
SIBJIGHUH, TIPU pPEIICHUU 3aaad U3 IPYyTUX
YYEeOHBIXIIPEIMETOB U KypPCOB
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BepositHoCcTh
cJIy4aiiHOr 0
cOOBITHS
(6w

DneMeHTapHbIe COOBITHS.
Crny4gaifHbie COOBITHS.
BraronpusitcrByromue
3JIeMEHTapHEIE COOBITHSIL.
BepositHocTr coOpITHii. OTIBITHI C
PaBHOBO3MO>XHBIMH
3JIEMEHTapHBIMU COOBITHSIMH.

Cry4aiiHbIil BBIOOD.
ITpakTnueckas padbora «OOBITH C
PaBHOBO3MOIKHBIMH
SJIEMCHTApPHBIMU COOBITHSIMH

OcBauBaTh MOHSITUA 3JIEMEHTapHOE  coOBITHE,
ciydaiiHOe coObITHE Kak COBOKYITHOCTh
OJIaronpuUsITCTBYIOMIUX  DJIEMEHTApPHBIX  COOBITHUIA,

PaBHOBO3MOJKHBIE JIEMEHTApPHBIE COOBITHSI.

Pemath 3a1a4u Ha BRIYUCIICHUE BEPOATHOCTEH COOBITUI
no BEPOSITHOCTSIM 3JIEMEHTApPHBIX coOBITHI
CJIy4ailHOTO OIIbITA.

PemaTp 3a1aum Ha BRIYUCIICHUE BEPOSITHOCTEH COOBITHIA
B ONbITaXx C PaBHOBO3MOXHBIMHU 3JIEMEHTApPHBIMU
COOBITHSIMH, B TOM YHCJIE C IIOMOIIBIO KOMIIBIOTEPA.
ITIpoBoauTHL M M3y4aTh ONBITBI C PAaBHOBO3MOXKHBIMU
SJIEMEHTApPHBIMU  COOBITHSIMH (C  HCIIOJIb30BaHUEM
MOHET, WIpajibHBIX KOCTEH, NpYTrux Monaeseil)B xoae
MpaKTHIECKOW paboThI

BBenenue B Teopuio

rpagos
(4 w)

Jlepeno. CaolicTBa aepena:
€IMHCTBEHHOCTh My TH,
CylLIECTBOBaHUE BUCSTUEH

BEPIINHBI, CBSI3b MEXIYy YHCIOM
BEpIIMH W  4HCIOM  péoep.
IIpaBuio ymMHOXeHUs

OcBauBaTh NOHATHUSA. JIEpPeBO Kak rpad Oe3 mmKIia,
BHCsTIast BEpIINHA (JINCT), BETBB JIepeBa, ITyTh BAEPEBE,
JMaMeTp Jiepena.

HN3yuars cBoiicTBa JepeBa: CyIIECTBOBAHUE BHCSYECH
BEPIINHBI, EIWHCTBEHHOCTH IIyTH MEXIy IBYMS
BEPIIMHAMH, CBSI3b MEXY YHCIOM BEPIINH U YUCIOM
pé&odep.

PemaTh 3aga4ym Ha IIOWCK W TEpPEUYHCICHHUE ITyTeHB
JiepeBe, OIpeJelIeHue 4YHclia BepUIMH win pEoep B
nepeBe, 00xon OWHApHOTO JepeBa, B TOM HYHCIE C
NpUMEHEHHEM IPaBIIA YMHOXKESHHUSI
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IIpooonsicenue

Cayuaiinblie
co0bITHSA
8w

IIporuBonosnoxHoe coOsITHE.
Huarpamma Diinepa. O0benuHeHNE
u nepeceyeHue COOBITHIA.

HecoBmecTHbie coObiTus. Dopmyna
CcIOXKeHUs1 BepositTHocTel. I[lpaBuiio

YMHOXXCHHUS BCPOSITHOCTECH.
YcnoBHas BEPOSITHOCTb.
HezaBucumbie COOBITHSI.
Ilpencrasnenue CIIy4alHOro

SKCIIEPUMEHTa B BUJE JIepeBa

OcBauBaTh NMOHSITUSI. B3aUMHO MPOTHUBOTIOJIOKHBIE
COOBITHSA, ONIEpalluU HaJl COOBITUSIMU, OOBbEITMHEHUE
U TIlepeceueHue CcoObITHH, nauarpamMma Diinepa
(Ditnepa—BeHHa), COBMECTHBIC W HECOBMCCTHBIC
COOBITHS.

HN3yuyaTs TeopeMbl O BEpPOSITHOCTH OOBEIUHECHUS
ZIBYX COOBITHI ((hOPMYIIBI CIIOKEHUST BEPOSITHOCTEH).
PemaThb 3a1aum, B TOM YHCJIe TSKCTOBBIC 3a/1a41 Ha
omnpenelieHHEe  BEPOSITHOCTEH  OOBEAWHEHHs |
nepecedyeHnus: COOBITHH € TIOMOIIBIO YHCIIOBOM
npsiMoi, nuarpamm Dinepa, GOPMYIBI CIO0KESHUS

BEPOSITHOCTEH.
OcBauBaTh  TOHSITHSI.  IIPAaBWJIO  YMHOKCHHSI
BEPOSITHOCTEH, YCIJIOBHAsI BEPOSITHOCTD,

HE3aBUCHUMBIE COOBITHS IEPEBO CIydIaifHOTO OIBITA.
H3yuarTs cBolicTBa (onpeneseHUs])) HE3aBHCHUMBIX
COOBITHH.

PemaTh 3amaum Ha omnpeneieHHe W HCIOJIb30BAHHE
HE3aBUCHUMBIX COOBITHH.
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Pematn 3agavYdM Ha ITOHUCK BepOHTHOCTeﬁ, B TOM
YUCJIE YCJIOBHBIX, C€ HCIOJIB30BaAHUEM JC€peEBa
cnyqaﬁﬂoro OIIbITa

O0o01meHue,
KOHTPOJIb
(4 9)

Ilpencrasnenue JAHHBIX.
OmnucarenpHast craTucTUka. ['padsbl.
BeposTHOCTE citydaiiHOTO COOBITHS.
DeMeHThl KOMOMHATOPHUKH

IloBTOPSATH U3YyYECHHOE U BBICTPAMBATBL CHCTEMY
3HAHUI.

Pemarp 3agaum Ha IIPEACTaBICHUE WU ONHCAaHUE
JaHHBIX C IIOMOIIBIO H3YUYECHHBIX XapaKTEPUCTHUK.
PemaTh 3agaum ¢ npuMeHeHueM rpados.

Pemiate 3agaum  Ha HAaXO0XICHHE BEPOSITHOCTU
CIIyqalHOTO coOBITHSA 3] BEPOATHOCTSIM
3JIEMEHTApHBIX COOBITHI, B TOM YHCJE B ONBITaX C
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMHU.
Pemiarp 3ajauyM Ha HAXOXXIEHUE BEPOSITHOCTEHU
00BEAMHEHHS U IepEeCeUCHNsI COOBITHI, B TOM YHCIIE
HE3aBUCHUMBIX, C HCIIOJB30BAaHUEM TIpadUIecKux
Npe/CTaBJI€HUN U JAepeBa CIy4alHOro omnbITa.
Pemiarps 3agauym Ha TIEpeYHCICHHUE KOMOHWHAIIMN
(duciia TIepecTaHOBOK, YHCJIa COYETaHWH), Ha
HaxOXXJIECHUE BEpPOSITHOCTEH CcOOBITHI c
MpUMEHEHHEeM KOMOWHATOPHUKH, B TOM YHCIIE C
HCIIOJIb30BaHUEM TpeyroibHuKa Ilackars
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kiacc (He meHee 34 u)

Ha3panmne
pasneia (TeMbl)
(4HCI0 YacoB)

OcHoBHOe coaeprrkaHue

XapaKTepncnﬂca ACATECIbHOCTH Oﬁy‘l alouxcs

IToBTOpeHue Kypcad
KJ1acea
(49

IIpencraBnenue JaHHBIX.
OmnucarenbHast CTaTUCTHKA.
Omnepanuun HaJl COOBITHUAMMU.

HeszaBucuMocCTL COOBITHI

IToBTOPATH U3yUYCHHOE U BBICTPAMBATBL CHUCTEMY
3HAHUH.

Pemiars 3ajauym Ha mOpeAcCTaBICHUE U OINHCAHUE
JaHHBIX.

Pemiare 3agaum Ha HaXOXJIEHHE BEPOATHOCTEH
o0beTMHEHUSI ¥ TIEPECEUYCHUS COOBITHN, B TOM YHCIIC
HE3aBUCHMBIX, C HCIIOJIB30BaHHEM TIpadUIeCKUX
NpeACTaBJICHUN U JiepeBa CllydailHOTo OIbITa.
Pemaths 3agauym Ha nepeducIieHHe KOMOHWHAaIWi
(uncna TepecTaHOBOK, 4YHCIA COYeTaHWil), Ha
HaXO0XJIeHue BEPOSITHOCTEN COOBITHH c
MIpUMEHEHHEeM KOMOWHATOPHKH, B TOM 4YHCIE C
HUCIOJIb30BaHUEM TpeyrojbHuka [lackans
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DJ1IeMEHTbI KomOunatopHoe OpPaBUIO OcBauBaTh MNOHSITHUSI. KOMOHMHATOpHOE IPaBHIO
KOMOMHATOPHUKH YMHOYKCHHUSI. ITepecTaHOBKH. YMHOX>EHUsI, YHNOpsAOYeHHasl Iapa, TpoMKa
(4 v) dakroprnan. CodeTaHUsT M YHCIO OOBEKTOB, IEPECTaHOBKA, (QaKTOpHAIl YHCIA,
coueranuil. TpeyronpHuk Ilackass. COYETaHHUE, YHUCJIO COYETaHUN, TpPEeyroJabHUK
IIpakTuyeckas pab6ota ITackais.
«Bbluncienne  BEPOSATHOCTEW ¢ PemaTh 3agauM Ha MEpPEUHCIIEHHE YHOPSAOUYEHHBIX
HCITOJIb30BAaHUEM  KOMOWHATOPHBIX map, TpOEK, IIepeYHCIICHHE IIePEeCTAaHOBOK U
(GYHKIUN 3JIEKTPOHHBIX TAOIHID) COUEeTaHUI AJIEMEHTOB Pa3JIMYHBIX MHOYKECTB.
PemaTh 3agaum Ha IpUMEHEHHUE YHCJIa COYCTAaHUIB
anreOpe  (cokpaméHHOC YMHOXXCHHE, OWHOM
Hprorona).
Pemiath, npuMeHsisi KOMOMHATOPHWKY, 3aJaddl Ha
BBIYHCJICHHE BEPOSITHOCTEH, B TOM YHCIE C
IOMOIIBIO  JJEKTPOHHBIX  Ta0OmHI, B  XOJe
MPAKTHICCKONUPAOOTHI
T'eomerpuyeckas I'eomerpuueckas BEPOSITHOCTb. OcBanBaTh NOHATHE I'€OMETPUYECKON BEPOATHOCTHU.
BEPOATHOCTH CrnydyaliHbId  BBIOOp TOYKH U3 Pemiarh 3agaym Ha HaXOXJIEHUE BEPOSITHOCTEH B
(4 a) (urypsl Ha IIIOCKOCTH, U3 OTPE3Ka, OIIBITAxX, TMPEACTaBUMBIX KaK BBIOOpD TOYEK U3

U3 TyTHOKPYKHOCTH

MHOTOYTOJIBHUKA, KpyTra, OTpe3Ka WIH OyTH
OKPY>KHOCTH, YHCJIIOBOT'O MPOMEKYTKa
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HcnbiTanus
Bepuy.iu (6
1)

Hcneitanne. Ycmex u Heyjaada.
Cepuss ucobITaHUM [0 HEPBOro
ycnexa. HWcneltanust  bepnyiuiun.
BepositHocT coOmITHIT B cepuun
HUCIIBITAaHUMI Bepnymnu.
IIpakTuueckas padora
«Hcnertanus bepuynnmn»

OcBauBaTh NOHATHS. HUCIBITAaHUE, DJIEMEHTApHOE
CcOOBITHE B HUCHBITAaHUHU (yCcHeX WU Heyjaada), Cepus
HCHOBITAHUN,  HACTyIUICHHME  IIepBOro  ycmexa
(Heynaum), cepus ucnblTanuii bepHymiun.

Pemars 3aga4yM Ha HaxOXJIEHUE BEpOSTHOCTEH
COOBITHH B CEpUH UCIIBITAHUN 10 IEPBOTO yCIieXa, B
TOM 4YHCIE C MpUMEHEHHEM (OPMyYIIbI CYyMMBI
reOMEeTPUUYECKON MpOrpeccuu.

Pemrarp 3ajauM Ha HAaXO0XKIEHUE BEPOSITHOCTEH
SJIEMEHTAPHBIX COOBITUA B CEPHUM HCHBITAaHUN
bepnynnu, Ha HaxOXXJCHUE BEpPOSITHOCTU
ONpeIesIEHHOTO YMCIa YCIEX0B B CEpUU UCIBITAaHUMN
Bepuymnu. U3y4yaTh B X0/1e IPAKTHYeCKOH padoThl,
B TOM 4YHCJE C IIOMOIIbIO ITH(PPOBEIX PECYpPCOB,
CBOMCTBAa BEPOSITHOCTU B CEPUM  MUCIBbITAHUMN
bepnyiu

Cayuaiinas
pesimunna (6

)

CnyuaiiHas BEJIMYHUHA u
pacmpenenenue BEPOSITHOCTEH.
MaremaTuyeckoe — OXHMIAaHUE U
AUcHepcust CIydanlHOM BEJIWYMHBI.
ITpumepst MaTeMaTUYECKOTO
OXXHUJAHUsI  KaK TEOPETUYECKOIro
CpeaHeTo 3HAUYCHUSIBeIMIHHBI.

INTousaTre o 3akoHE OOJBIIUX YHUCEI.
N3zmepenue BEPOSITHOCTEM c
rnmomMomseo  gactoT. IIpuMmenenne
3aKOHA0O0JIBLINX YHUCEI

OcBouTh MOHATHSA: ciy4daiHas BCJIMYMHA,
3HAYCHUE CIIyYalHOW BEJIMUMHBI, paclipe/iejieHue
BEPOSITHOCTEH.

H3yuyats u 00Cy:KIaTh TIPUMEPHl NHCKPETHBIX H
HETIPEPBIBHBIX CIIy9aHBIX BEIWYUH (pOCT, BeC
9eJ0BEeKa, YHCIIEHHOCTH HaCEJICHWs, JpyTrue
N3MCHYHUBbBIC BCIIMYHUHBI, paCCManI/IBaBL[IeCﬂ B
Kypce€ CTaTHUCTHUKH), MOJACIBbHBIX CIIyYailHBIX
BEJIMYWH, CBS3aHHBIX CO CIIyYYallHBIMH OTIBITAMH
(bpocanne MOHETBI, WIrpajJbHONH KOCTH, CO
CJIy4alHbIM BBIOOPOMH T. II.).

OcBanBaTh NOHSTHSI. MaTeMaTHUYECKOE OXXHIaHUE
CclIy4yailHON BeJIWYMHBI KaK TEOPETHUECKOE CpeHee
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3Ha4YeHMUe, AUCIEPCHs] CIIydyalHON BEJIMUYMHBI Kak
aHaJIOr JUCIEPCHUH YHCIOBOrO Habopa.

PemaTh 3aJa4M Ha BBIYUCICHUE MaTeMaTHYECKOTO
OXKMJaHUsI U JMCIIEPCHUM JUCKPETHOM Cily4yalHOU
BEJIMUUHBI 110 3aJaHHOMY PAacIpEeICHUI0, B TOM
4YHMCI€ 3a7ad, CBSI3aHHBIX CO CTpaxOBaHUEM WU
JIOTEpEesIMH.

3HAKOMHUTBLCSI C MaTeMaTUYECKHM OXXHUIAHUEM U
AUcHepcuell HEKOTOPBIX paclpeneieHui, B TOM
4uCciIe paclipeiesieHUs] CIIy4ailHOW BEJIUYHHBI
«YHCIIO yCIIEXOB» B CEpUM UCHBITaHUH bepHyin.
H3y4yaTh YacTOTy COOBITHSI B TOBTOPSIOIIMXCS
ClIydalHBIX ONbITaxX KaK CIIy4alHYIO BEJIMUUHY.
3HAKOMHUTBCS C 3aKOHOM OoJypImux uucen (B popme
Bepuynnun): nmpu OONBIIOM YHCIE ONBITOB HacTOTa
COOBITHSI 6JIM3Ka K €ro BEPOSITHOCTH.

Pemiats 3agaum Ha H3MEpeHHUE BEPOSITHOCTEN ¢
TTOMOTIIBIO YACTOT.

OOcy:kIaTh poOJib 3aKOHAa OOJBIIMX 4YHCET B
00OCHOBAaHMHM YAaCTOTHOTO METOJa H3MEPEeHUS
BEPOSITHOCTEM.

OG6CcyKaaTh 3aKOH OOJIBIIINX YHCEJ KaK MPOSIBIICHNE
CTAaTUCTHYECKOH YCTOMYMBOCTH B HM3MEHYHUBBIX
SIBJICHUSIX, POJIb 3aKOHA OOJIBIIINX YHCEII B IPUPOIE
1 B KM3HU YCIIOBCKA
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IIpooonocenue

O0o0uienne, IIpencraBieHue JaHHBIX. IloBTOPATHL U3YyYEHHOEC U BBICTPAMBATBL CHCTEMY

KOHTpoJb (10 OnucaresnbpHas CTaTUCTHUKA. 3HaHUU.

4) BepositHocTh CJIy4aiiHOT O Pemars 3aja4M Ha OpeACTaBICHUE U OIMCAHUE
COOBITHS. DneMeHTHI JlaHHBIX.
KOMOWHATOPHKH. Ciyuaiinbie Pemare 3amayM Ha HaXOXKJICHUE BEpPOSITHOCTEH
BEIIMYUHBI U PACTIPEICIICHUS cOOBITHMH, B TOM 4YHCJIE€ B  OIBITax C

PaBHOBO3MOXXHBIMH 3JIE€MEHTAPHBIMH COOBITHSIMU,
BEpPOSITHOCTEH  OOBEAWHEHHS] U  IIepeCeUYeHUs
COOBITHH, BBIYHUCIATH BEPOSTHOCTH B ONBITaxX C
CEepHUsSIMU CIIy4YalHBIX UCIIBITAHUHN

IIpn paszpaboTke pabodueil mnporpaMMbl B TEMaTHYECKOM INTAHUPOBAHWM [JIOJDKHBI OBITH YYTEHBI
BO3MOKHOCTH HCIIOJIb30BAHUSI AJICKTPOHHBIX (IIM(PPOBBIX) 00pa30BaTEIILHBIX PECYPCOB, SIBISIFOIINXCS Yy4eOHO-
METOJUYECKUMH MarepuaiamMu (MYJIbTUMEIUWHBIE IPOrpaMMbl, 3JCKTPOHHbIC YYEOHHUKH W 3aJadHHUKH,
3JICKTPOHHBIE OHOJIMOTEKH, BUPTyaJIbHBIE Ja0OpaTOPUH, HUI'POBBIE IPOTPAMMBI, KOJUIEKIMH ITHU(PPOBBIX
00pa3oBaTeIbHBIX PECYPCOB), HCHOJB3YEMBIMH I OOYyYEHUs] UM BOCIHTAHUS Pa3JIMYHBIX TPYIII
MOJIb30BaTeJIei, MPEJICTaBICHHBIMA B DJIEKTPOHHOM (LU(PPOBOM) BHJIE M PEAIHU3IYIOUIMMH JHAAKTHYECKHE
Bo3MoxxHOCTH MKT,conep>kanne KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 0Opa3oBaHUU.
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