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NOACHUTE/IbHAAl 3AMUCKA

OBLLAA XAPAKTEPUCTMKA YYEBHOTO MPEAMETA «MATEMATUKA-

ITpumepHast pabouast mporpaMma o MaTeMaTHKE JIUIsl 00yJaro-
muxcsa 5—9 kmaccoB paspaboTaHa Ha ocHOBe dDeneparbHOTO TO-
CYIapCTBEHHOTO 00pa30BaTEIIFHOTO CTaHIapTa OCHOBHOTO OOIIETO

00pa3oBaHus C YYETOM H COBPEMECHHBIX MUPOBBIX TPCOOBaHU,

MIPEeABABIICMBIX K MATEMAaTHIECKOMY 00pa30BaHUIO, U TPAIAITAA
poccuiickoro oOpa3oBaHUs, KOTOPHIE 00ESCIICUNBAIOT OBJIAICHUE KITIO-
YEeBBIMHU KOMITETCHUUSIMH, COCTABIISIIOIIIMMU OCHOBY JIJIsI HEIPEPHIB-

HOTO 00pa30BaHUA M CAaMOPA3BUTHS, a TAK)KE IIEJTOCTHOCTH OOIMIEKY b -

TYPHOTO, TUYHOCTHOTO U TTO3HABATEIILHOTO PA3BUTHA OOYUAFOIINXCS.

B paboueii mporpammMe yuTeHbI HeH U nojioxeHus: Konueniuu pas-

BUTHsI MareMaTH4eckoro obpaszoBanusi B Poccuiickoit denepannm.

B smoxy mudpoBoii TpanchopManun Bcex cep 4eroBeUeCcKO e
SATCJIABbHOCTH HCEBO3MOJXXHO CTaThb O6pa3OBaHHLIM COBPEMCHHBIM 4Y€JI0-
BEeKOM Oe3 0a30BOIl MaTeMaTHYECKOH MOATOTOBKH. YIKE B IIKOJC
MaTeMaTHKa CITY>KUT OIMIOPHBIM MPEIAMETOM TSI H3YUCHUSI CMEKHBIX
JIUCUHIUINH, a MOCJe MIKOJIBl pealbHOH HEOOXOIUMOCTHIO CTAHOBUT-
csl HeIpepbhIBHOE 00pa3oBaHue, 4TO TPeOYyeT MOJHOIEHHOW 6a30BOH
o0mreobpa3oBaTeIbHON MOATOTOBKH, B TOM YHCIIE W MaTeMaTH4e-

CKOM. DTO OOYCIIOBJICHO TEM, YTO B HAIld JHU PACTET YHUCIO IPO-

(beccnﬁ, CBA3aHHBIX C HETIOCPEACTBECHHBIM ITPUMCHCHHUEM MaTEMaA -

THKU: U B cepe dKOHOMHUKH, U B OHW3HECE, U B TEXHOJIOTHUCCKHUX

0o0nacTsAX, W Jake B TyMaHUTapHBIX cdepax. Takum obpazom, Kpyr

HIKOJIBHUKOB, IJI KOTOPBIX MareéMaThuKa MOXET CTaTb 3HAYHUMbIM
MIPEIMETOM, PaCITUPSICTCS.

IIpakTrdeckas TOJE3HOCTh MaTEMaTHKH OOYCJIOBJICHA TEM, YTO
e€ mpenMeToM SIBISIOTCS (YHIIaMEHTAIbHbIE CTPYKTYpbl HaIIero
MHpa: TPOCTPAHCTBEHHBIE (OPMBI M KOIHMYSCTBCHHBIC OTHOIICHUS
OT MPOCTEHINNX, YCBAMBACMBIX B HEMOCPEICTBEHHOM OIIBITE, JO JO-
CTaTOYHO CJIOXHBIX, HCO6XOJII/IMBIX JJIA pa3sBUTHUA HAYYHBIX W IIPpU-
KJIaJIHBIX uaeid. be3 KOHKPEeTHBhIX MaTeMaTUYEeCKUX 3HaAHUW 3aTpy/l-
HEHO NOHMMaHWE NPUHIMIOB YCTPOWCTBA M MCHOJb30BAHUSI COBpE-
MEHHOW TEeXHHWKH, BOCHPHUAITHE W WHTEpHpeTamnus pa3sHoOOpa3HOU
COIMATIbHOW, IKOHOMHYECKOW, MOJUTUYECKOW WH(GOpMamumu, Majao-
3¢ dekTUBHa TOBCEIHEBHAs MPAKTHYECKasl EsTeIBbHOCTh. Kaxmo-
MYy YEJIOBEKY B CBOEH KHM3HM HOPUXOAUTCS BBINOJHATH pacu€Thl M
COCTaBJISITh AJITOPUTMBI, HAXOAWTh W IIPUMEHSATH (OpPMYJIBI, Bia-
JIeTb MPAaKTUYECKUMU IPpUEMAMU T€OMETPUUYECKUX HU3MEPEHUM U Io-
CTpOCHUM, YnTaTh WH(GOPMAIIUIO, MPEACTABICHHYIO B BHJC TaOJIHIL,



auarpaMM U rpaduKoB, )KUTh B YCJIOBHSIX HEONPEACIEHHOCTH M IIO-
HUMAaTh BEPOSITHOCTHBIM XapaKTep CIy4YalHBbIX COOBITHH.

OmHOBpPEMEHHO C pacmupeHreM cdep MPUMEHEHHS MaTeMaTHKH
B COBpPEMEHHOM oOmecTBe BcE Ooiee BaXXHBIM CTaHOBHUTCS MaTeMa-
TUYECKUH CTWIb MBIIUICHUS, NPOSIBISIOIINMCS B OINPEIEIEHHBIX
YMCTBEHHBIX HaBbIKax. B mporecce n3ydyeHHMsi MaTeMaTHKH B apce-
Hal OpuéMOB M METOJOB MBIIIJICHUS YEJIOBEKAa ECTECTBEHHBIM 00-
pa3oM BKIIOYAIOTCS MHAYKIUS M JEIYyKIHUs, 000OIIeHHEe W KOHKpe-
TH3alusl, AHAJIM3 W CHHTE3, KiIacCupuKanus ¢ CHCTEeMaThu3alus,
a0ctparupoBanue u aHajgorus. OOBEKTHI MaTEeMaTHYECKHX yMO3a-
KJIIOUYCHUH, TpaBWia WX KOHCTPYMPOBAaHUsI PACKPHIBAIOT MEXaHHU3M
JIOTUYECKHUX ITOCTPOCHHUH, CIIOCOOCTBYIOT BBIpaOOTKE yMmeHHs (op-
MyJIIpOBaTh, OOOCHOBBIBATH W JOKAa3bIBATh CYXKICHHUS, TEM CaMbIM
pa3BUBAIOT JIOTHYECKOE MBINUICHHE. Beaymias poib NPUHAIIICKHAT
MaTEeMaTUKEC U B (bOpMI/IpOBaHI/II/I aHFOpI/ITMI/I‘-IeCKOﬁ KOMIIOHCHTbBI
MBIIIJICHUST W BOCIWUTAHWW YMEHUH JEeWCTBOBAaTh IO 3aJaHHBIM ai-
TOPUTMAaM, COBEPIICHCTBOBATh HW3BECTHBIE W KOHCTPYHPOBAaTh HO-
Bele. B mporiecce pemieHus 3agad — OCHOBOM y4eOHOH NesTelnbHO-
CTM Ha ypoKaxX MaTeMaTHKH — pPa3BHUBAIOTCS TaK)Xe TBOpYECKas M
MIPUKJIIAIHAS] CTOPOHBI MBIIIJICHHUSI.

OOydeHre MareMaTUKe JaéT BO3MOXKHOCTH pa3BUBaTh y oOydaro-
IMUXCSI TOYHYIO, PAlMOHAIBHYIO W HH(OPMATHUBHYIO pedb, yMEHHUE
oTOMpars HamOoJiee NOAXOISIINE SI3BIKOBBIC, CHMBOJMYECKHE, TIpa-
(udeckue cpeacTBa I BBIPAXEHHS! CYXXJICHHM W HAIVISIAHOTO MX
MpEe/ICTABICHUSI.

Heo06xoanuMbIM KOMIIOHEHTOM OOIIedl KyJIbTyphl B COBPEMEHHOM
TOJIKOBAHUM SIBIISIETCS OOIlee 3HAKOMCTBO C METOJIaMH IIO3HAHUS
JIEUCTBUTEIBLHOCTH, MPEACTABICHNE O TNpEAMETe M MEeTOJax MaTemMa-
THKHU, UX OTJINYUH OT METOAOB APYyIruxX €CTECTBCHHLIX W I'YMaHUTap-
HBIX HayK, 00 0COOEHHOCTIX OPUMECHCHHUA MAaTC€MaTHUKU JJIs1 peuic-
HHMS HayYHBIX WM TIPUKJIAAHBIX 3afad. TakuMm oOpa3oM, maremaThde-
ckoe o0Opa3oBaHME BHOCHUT CBOW BKJax B ¢GopMHpOBaHHE OOIIEH
KyJIbTYpPBbI YEJIOBEKA.

H3yuyeHre MaTeMaTHKH TaKXe CIOCOOCTBYET ICTETHYECKOMY BOC-
IIUTAaHUIO YCJIIOBCKA, IMOHHMMAHUIO KpaCOThl W H3ANICCTBA MareéMaTH-
YECKHUX pPaCCY’KJIEHUH, BOCIPHUATHIO T'€OMETpHUYECKHX (opmMm, ycBoe-
HUIO UAE€U CUMMETPUH.

LE/M U OCOBEHHOCTU M3YYEHWMA YYEBHOIO MPEAMETA
«MATEMATUKA». 519 KJIACCbI

ITpuopuTteTHRIMU TIETISIMH OOyYCHHS MaTeMaTHKe B 5—9 Kiaccax
SIBJISTFOTCSI:



6 (opMHpOBaHME LEHTPAJIBHBIX MATEMaTHUYECKUX MOHATHHA (YHCIIO,
BEJIMYMHA, TeoMeTpuueckas (Qurypa, IepemMeHHasi, BEpOSTHOCTD,
¢yHKIMs), O00ECIeunBalOIUX PEEMCTBEHHOCTh W INEPCIEKTHB-
HOCTh MaTeMaTHYECKOTO OO0pa3oBaHMs OOYyJaIOIINXCS

rmoJiBe/ieHne OOydYaromuMxcsi Ha JAOCTYIIHOM JUIS HHUX YPOBHE K

OCO3HAHHIO B3aMMOCBS3M MAaTEMAaTHKH W OKPYXAIOIIEro MHpa,

IIOHUMaHUE MaTeMaTHKHM KaK 4YacTH OOIIeil KyJIbTypbl 4elioBede-

CTBa;
pa3BUTHE WHTEIUICKTYaJIbHBIX M TBOPYECKHX CIOCOOHOCTEH 00y-

YaIOIUXCs,  [O3HABAaTEIbHOM  AKTHMBHOCTH,  HCCIIEIOBATENIbCKUX

YMEHHH, KPUTUYHOCTH MBIIUICHUS, HHTEpeca K H3YYCHUIO MaTe-

MAaTHKH;

6 (opmMupoBaHue (QYHKIIMOHAIBHOH MaTEMaTUYCCKOW TIPaMOTHO-
CTH: YMCHUA pacClioO3HaBaTb MPOABJIICHUA MAaTEMAaTUYCCKUX IO Hs-
THUH, OOBEKTOB U 3aKOHOMEPHOCTEH B PEaIbHBIX >XU3HEHHBIX CH-
Tyalusix ¥ IPH U3YyYCHUH JPYTUX yUIEOHBIX IMPEIMETOB, IPOSB-
JICHUsI 3aBUCHUMOCTEH M 3aKOHOMEpHOCTeH, (OpMyIHpOBaTh HX
Ha s3bIKE MaTeMaTHKH M CO3JaBaTh MaTeMaTHYECKHE MOJICIIH,
MIPUMEHATh OCBOCHHBIH MaTeMaTHYECKHU ammapar AJsl pelIeHUs
MIPAaKTUKO-OPUEHTHUPOBAHHBIX 3a/lad, WHTEPIPETHPOBATH WU OIE-
HHUBATb MMOJIYYCHHBIC PE3YJIbTAThI.

OCHOBHBIC JIMHUM COJEp)KaHUsI Kypca MareMaThuku B 5—9 kiiac-
cax: «Yucna u BbIYMCICHUS», «AJreOpa» («AsredOpandyecKkue Bbl-
pakeHUs», «YpaBHEHUS U HEpaBEHCTBa»), « DyHKmm», «I'eome-
Tpus» («I"eomeTpuueckne GUrypsl 1 UX CBOHCTBa», «3Mepenue
TE€OMETPUYECKUX BEIWYMUH»), «BeposTHOCTh u craTucTHKa». JlaH-
HbIEC JIMHUW pPa3BUBAIOTCS NApaJUICIbHO, KaXJasi B COOTBETCTBHH
C COOCTBEHHOM JIOTHKOH, OTHAKO HE HE3aBUCHMO OJIHA OT JIPYTOii, a B
TCCHOM KOHTAKTC U B3aPIMOJleI7[CTBPIPI. KpOMe 3TOI0, UX O6’I)CZ[I/IHSICT
JIOTUYECKasl COCTAaBISIONIAs, TPAAMIIMOHHO MpPHUCYIIas MaTeMaTHKe
W IIPOHM3BIBAIOIIAsl BCE MaTEMAaTHYECKUE KYPChI M COJIep)KaTeIbHbIC
muann. ChopmynrupoBanHoe B PeeparbHOM rocy1apCTBEHHOM 00-
pa3oBaTeIBLHOM CTaHIapTe OCHOBHOTO 00IIero ooOpa3oBaHus TpebdoBa-
HHUE «yYMETb ONEPUPOBATH MOHATUSAMU: ONPEJICIEHUE, AaKCHOMA, TEO-
peMa, ToKa3aTeIbCTBO; YMEHHE PACTIO3HABATh UCTUHHBIC U JIOKHBIC
BBICKaA3bIBaHUs, IPUBOAUTE IIPUMEPHI 1 KOHTPIPUMEDPHI, CTPOUTH
BBICKA3bIBaHUSI M OTPHUIIAHUS BBICKA3BIBAHMID» OTHOCHUTCSI KO BCEM
KypcaM, a popMUpOBaHHUE JIOTHYECKUX YMEHHUH paclpenesieTcs 1o
BCeM Toj7aM OOyd4eHHUsI Ha YPOBHE OCHOBHOTO OOIIero oopa3oBaHUsI.
ConeprxkaHne o0Opa3oBaHUsl, COOTBETCTBYIOIIEE PEAMETHBIM pe-
3yJibTaTaMm ocBoeHwus [IpumepHoii paboyell nporpaMmel, pacupese-

JEHHBIM TO ToAaM OOydYeHHs, CTPYKTypHpPOBAaHO TaKUM oOpa3oM,

o

o



9TOOBI KO BCEM OCHOBHBIM, MPUHIHUIIHAIBHBEIM BOmpocaMm oOydaro-
muecsi o0paIlajinuch HEOIHOKPATHO, YTOOBI OBJIAJICHHE MaTeMaTHYe-
CKUMH TMOHSTUSIMU M HaBBIKAMU OCYIIECTBIISIJIOCH MOCIEI0BATEIBHO
W TOCTYNaTelIbHO, C COONIOJEHHEM NPUHIINIA IMPEEeMCTBEHHOCTH, a
HOBBIC 3HAaHUS BKIIOYAINCh B OOIIYH CHCTEMY MaTEMaTHYCCKUX
MPEACTABIICHUN OOYYarOIIUXCs, paciiupsisi u yriyoisis e€, oOpasys
MIPOYHBIC MHOKECTBEHHBIC CBSI3H.

MECTO YYEBHOIO MPEAMETA <«MATEMATUKA» B YYEBHOM T[/IAHE

B coorBerctBun ¢ @PenepaibHBIM TOCYJIapCTBEHHBIM oOpa3osa-
TEJILHBIM CTaHJAapTOM OCHOBHOTO 001Iero oOpa3oBaHUs MaTeMaTHKa
SIBIISIETCS  00s13aTENbHBIM IPEAMETOM Ha JaHHOM YpPOBHE oOpas3oBa-
HusA. B 5—9 xmaccax yd4eOHbBIA mpenmer «MaTemMaTHKa» TpaIuliu-
OHHO M3YYaeTcsl B paMKax CJEAYIOMHNX y4eOHBIX KypcoB: B 5—6 kiiac-
cax — Kypca «MaremaTuka», B 7—9 kijiaccax — KypcoB «Anredpa»
(BKIIOYAs] 3JIEMEHTHI CTATHCTUKH M TEOPHH BeposiTHOcTei) m «l'eo -
meTpusi». Hacrosimed nporpamMmMol BBOJUTCS CaMOCTOSTEIbHBIN
yueOHBIN Kypc «BeposTHOCTh U CTaTUCTHKAY.

Hacrosimein nporpaMMoil  IIpefyCMaTpHUBaeTCsl  BBIACICHUE B
y4eOHOM IUJIaHE Ha M3Y4YeHHEe MaTeMaTuKu B 5—6 kiaccax 5 yue6-
HBIX YaCOB B HEJIEIIIO B TEUCHHUE KaXXIO0To roga odydeHus, B /—9 kiac-
cax 6 y4eOHBIX YAacOB B HEJEJIIO B TE€YCHHE KaXKJIOTr0 roja oOydeHU,
Bcero 952 yueOHBIX "aca.

TemaTtnueckoe TIJITaHUPOBAaHHE YYEOHBIX KYypPCOB M PEKOMEHIye-
MO€ pachpejereHne y4yeOHOro BpPEMEHM Ul M3YyUYEHHsS] OTACIBHBIX
TeM, MPEeAJI0KEHHbIE B HACTOSIIEN mOporpaMme, HaAoO paccMaTpH-
BaTh KaK NPHUMEPHBIE OPHUEHTHUPHI B TOMOIIb COCTABUTEIIO aBTOP-
CKOI1 paboueii mporpaMMbl U TIPEXJE BCETO y4duTeso. ABTOp pado-
yeil HporpamMMbl BOPAaBE YBEIHYUTh WM YMEHBIIUTH MPEIJIOKEH-
HO€ YHUCJIO Yy4eOHBIX YacOB Ha TE€My, YTOOBI yIiIyOHUTHCS B TEMAaTHKY,
OoJiee 3aMHTEPECOBABIIYIO YYEHHKOB, WJIHM HAalIpaBUTh YCHJIMS Ha
NpeofgoNeHUe 3aTpyaHeHU. JlomyCTMMO Tak)Ke JIOKallbHOE Iiepe-
pacrpeneieHue W II€PEeCTAaHOBKA DJJIEMEHTOB COJCpP)KaHHUS BHYTPH
JTaHHOTO Kjacca. Koim4yecTBO MPOBEPOUHBIX paboOT (TeMaTHYeCKHi
W UTOTOBBIH KOHTPOJb KadyecTBa YCBOCHHs y4eOHOro marepuaia) U
nX THN (CaMOCTOSATEIbHBIE W KOHTPOJBbHBIE Pa0OTHI, TECTHI) OCTAIOT-
Csl Ha YCMOTpPEHHE y4HTelsA. Takke y4WTelb BIPaBe YBEIHUYNUTH WIIH
YMEHBIINTh YHCJIO Y4eOHBIX 4YacoB, OTBEAEHHBIX B [IpumepHOil pa-
Ooueii mporpamMe Ha 00O0OIIEHHE, NOBTOPEHHE, CHUCTEMaTH3ALHIO
3HaHWM oOydaromuxcs. ENMHCTBEHHBIM, HO NPHUHIWIHAIGHO BaXK-
HBIM KpPHUTEPHEM, SIBISETCS JIOCTHDKEHHE pe3yiIbTaToB OOydeHUs,
YKa3aHHBIX B HACTOSIIEH MporpaMme.



NNAHUPYEMBIE PE3YJIbTATbl OCBOEHUA
YYEBHOIO NPEAMETA «MATEMATUKA»
HA YPOBHE OCHOBHOIO OBLLEF0O OBPA30BAHUA

OcBoeHue y‘[e6HOFO npeameTa «MartemMmaTuka» JOJIKHO obecrieun -
BaTb AJOCTUIKCHHUC Ha YPOBHE OCHOBHOI'O 06HI€FO 06pa30BaHI/I$I (&) (S
AYIOMIUX JIUYHOCTHBIX, METAIPEAMETHBIX W MTPECAMETHBIX o6pa3013a—
TCJIbHBIX PE3YyJIbTAaTOB:

JIMMHOCTHBIE PE3Y/IbTATbI

JIM9HOCTHBIE PE3yJIbTaThl OCBOSHMSI IPOTPAMMBI y4EOHOTO Ipen-
MeTa «MaremMaTHKa» XapaKTepHU3yIOTCS:

MaTpMoTMyecKoe BOCNUTAHUE:

OpOSIBICHUEM HUHTEpPECa K NPOIIJIOMY M HACTOSIIEMY POCCHICKON
MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHUEM K HJOCTHIXKEHHUSIM POCCHUM-
CKHUX MAaTEMaTHUKOB U POCCUMCKON MaTeMaTH4YE€CKOM IIKOJbI, K HUC-
NOJIb30BAHUIO ITUX JOCTHXKEHUM B JAPYIrMX HayKaxX U HNPUKJIaTHBIX

chepax.
FpamaaHCKoe N AYXOBHO-HPABCTBEHHOE BOCIMUTAHUE:

FOTOBHOCTBIO K BBIITOJHEHUIO O0S3aHHOCTEH TIpa)KJaHWHA W pea-
JIM3allMM  €ro IpaB, IMPEJICTaBICHHEM O MaTeMaTHYEeCKHX OCHOBaxX
(QYHKIIMOHUPOBAaHUSI  Pa3JIMYHBIX CTPYKTYp, SIBICHUH, MPOLEAYD
rpa’kJaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI W TP.); TOTOBHOCTBIO K
OOCYXXIICHHIO OSTHYECKUX NpoOJeM, CBSI3aHHBIX C HNPaKTHYECKUM
MPUMEHEHUEM JIOCTH)KEHUM HayKH, OCO3HAaHHEM Ba)KHOCTH MOpalb-
HO-OTUYECKHX IMPUHLHIIOB B JSATEIBHOCTH Y4YEHOTO.

TpyAoBoe BOCMUTAHME:

YCTAaHOBKOW Ha aKTUBHOE Y4YaCTHE B PEIIEHUM NPAKTUYECKUX 3a-
Jlad MaTeMaTHMYEeCKONW HampaBJICHHOCTH, OCO3HAHHEM BAXHOCTH Ma-
TEMaTUYECKOTO 00pa30oBaHHWS HA TNPOTSHKEHHWHW BCEH JKW3HH  JUTS
ycnenrHod npogecCHOHAIbHOW JESTEIbHOCTH M Pa3BUTHEM HE00XO-
JUMBIX YMEHHUW;, OCO3HAHHBIM BBIOOPOM M TOCTPOCHUEM WHIWBHUIY -
aJbHON TPAeKTOPHUH OOpa30BaHUS M >KU3HEHHBIX IIJIAHOB C YyYETOM
JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTMYecKoe BoCnNUTaHMeE:

CIIOCOOHOCTBIO K SMOLMOHAJIBHOMY M OSCTETHYECKOMY BOCIIPHS-
THIO MaTEeMaTHYeCKHX OOBEKTOB, 3ajaad, pEIICHUH, pacCyXICHHIl;
YMEHHUIO BUJIETh MaTeéMaTHYE€CKHE 3aKOHOMEPHOCTH B HCKYCCTBE.



LleHHOCTM Hay4HOro NO3HaHMA:

OpUEHTaIlMell B JESITEJIbHOCTU Ha COBPEMEHHYIO CHCTEMY Hayd-
HBIX TPEJCTAaBICHUI OO0 OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHS He-
JIOBEKa, MPUPOABI M OOIIecTBa, NMOHMMAaHHEM MaTeMaTH4YECKOW Ha-
YKH Kak c(epbl YeIOBEYECKON MesITeIbHOCTH, 3TAloB €€ pa3BUTHUSA
U 3HAaUUMMOCTH ISl pPa3BUTUS LUBUIM3AIUN; OBJAJECHUEM SI3BIKOM
MaTeMaTUKH M MaTeMaTH4YeCKOH KyJIbTypoil KaK CpeJCTBOM IIO3Ha-
HHUSI MHpa; OBJIAJICHUEM IIPOCTEHINMMH HaBBIKAMH HCCIIEIOBATEIb-
CKOH NIesITeIbHOCTH.

dusmnyeckoe BocnMTaH1e, hoOpMUPOBaHKME KyJ/IbTypbl 340POBbS M SMOLMO-
Ha/IbHOro 6.1aronosyums:

FOTOBHOCTBIO TPUMEHSTh MaTeMaTHUYECKHE 3HAHUsI B MHTEpecax
CBOErO 3I0POBbs, BEIECHHS 3J0POBOro 00pas3a >KM3HU (300pOBOE IH-
TaHue, cOalaHCHPOBAaHHBIM PEXUM 3aHATUH M OTIObIXa, peryJspHas
(usmueckass aKTHUBHOCTB); CHOPMHPOBAHHOCTHIO HAaBBIKA pedIIeK-
CHM, TpPHU3HAHUEM CBOEro IpaBa Ha OMMOKY M TaKOro e IpaBa
JIPYroro 4ejaoBeKa.

JKoNorMyecKkoe BOCNUTaHUE:

OpHEHTAaIlMell Ha NpPUMEHEHHE MaTeMaTHYeCKUX 3HaHUW IJ1d pe-
IICHUS] 3a7a4 B OOJACTH COXPAHHOCTH OKpY> Karomled cpeibl, IUIaHU-
pOBaHUsI TOCTYIIKOB W OLEHKH HMX BO3MOXHBIX ITOCIEICTBUN s
OKpy Kalolled cpeabl; OCO3HAaHHMEM IJI00aIbHOIO XapakTepa 3KO0JIO-
THYECKUX MPOOJIeM M ITyTeH UX peIIeHHs.

JIMYHOCTHbIE pe3y/ibTaTbl, 06eCneYMBalOLME afanTaLmIo 06yHaLWErocs K 13-
MEHSAIOLLMMCA YC/IOBMAM COLIMAsILHOM M NMPUPOAHOM Cpeapbl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBUSIX HEONPEIEIEHHOCTH, IO-
BBILIEHUIO YPOBHSI CBOEM KOMIIETEHTHOCTH 4Ye€pe3 MNPaKTHYECKYIO
JIeSITEJIbHOCTh, B TOM UMCJIE YMEHHE YUYHUThCS y JAPYTHX JIIOAEH, Npu-
oOpeTraTh B COBMECTHOW JESITEJIbHOCTA HOBBIC 3HAHUS, HABBIKU U
KOMIIETEHILIMU U3 ONbITa JPYTrUX;

HEOOXOAUMOCThI0O B (POPMHUPOBAHWHM HOBBIX 3HAHWM, B TOM YHCIIE
bopmynupoBaTe wuAeH, IOHSTHS, THIIOTE3bI 00 OOBEKTaX H sBJC-
HUSIX, B TOM 4YHCJIE paHee HE H3BECTHBIX, OCO3HABATh JACHUIIUTHI
COOCTBEHHBIX 3HAHWII M KOMIETEHTHOCTEH, IJIaHUPOBATh CBOE pas-
BHUTHE;

CITIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIlHE), BOCHPHHHU-
MaTh CTPECCOBYIO CHTYAIIMIO KaK BBI3OB, TPEOYIOIIHN KOHTpPMED,
KOPPEKTUPOBATh NPUHUMAEMbIE PENIeHUs] W JIeUCTBUSA, DOPMYIIH-
pOBaTh W OIEHUBATHh PUCKH W TMOCIEACTBUS, GOPMHUPOBATH OIIBIT.
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METANPEAMETHBIE ~ PE3Y/IbTATDI

MeTanp €AMECTHBIC PE3yJIbTAThI OCBOCHUA nporpaMmbl y‘{€6HOFO
npeamMeTa «MaremaTuka» XapaKTCpU3yroTcAa OBJIaJICHHUEM YyHueep-
CanbHLIMU NO3HABATMEAbHbIMU  OelicmeUsMU, YHUBEPCANbHBLMU
KOMMYHUKAMUBHbIMU JelicmeusaMu U YHUBEPCANbHbIMU pe2Y-
AAMuU8HbIMU Jelicmausmu.

1) YHusepcanavHvle no3HasameavHwle Jdelicmgus obecneuusa-
tom @dopmuposarue 06a306blX KOSHUMUBHBIX Npoyeccos obyuaro-
wuxcs (ocgoeHue Memodo8 NO3HAHUA OKpYM#caroue2o mupd; npu-
MeHeHUe a02udecKux, uccaedog8amensckux —onepayuil, ymeuil
pabomamsv ¢ uHgopmayueir).

ba3oBble noruyeckme AeﬁCTBMﬂZ

6 BBIABIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE MNPU3HAKH MaTeMa-
THYECKUX OOBEKTOB, IIOHSITHH, OTHOIICHHWH MEXIy IOHATHSIMH;
dbopmynnpoBaTh omnpeneneHus MOHATHH; YCTaHABJIUBATh CyIle-
CTBCHHBIM IPU3HAK KiacCU(UKAIIMKA, OCHOBAHHsS il O0OOIICHUS
U CPaBHEHHUs, KPUTEPUHU MPOBOAUMOIO aHAIN3a;

BOCHPUHMMATH, (OPMYIHUPOBAaTE M MNPeoOpa3oBBIBATH CYXACHHS:
yTBEpAUTEIbHBIE U OTpHUIATEIbHBIC, CAMHUYHBIC, YacTHBIE H 00-
1I[1E; YCIOBHBIE;

BBISIBJISITH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M IIPO-
THBOpe4us B (aKTax, JAHHBIX, HAOJIIONCHUAX M YTBEPKICHHSIX;
npeanaratb KpUTEPUU JUISL BBISIBICHHUS 3aKOHOMEPHOCTEH M Mpo-
THUBOPEYUI;
JieJaTh BBIBOABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, AETYKTHBHBIX
U UHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKJIIOYEHUM I10 aHAJOI'Uu;
pa3dupaTrh /10Ka3aTeIbCTBA MATEMAaTHYCCKUX YTBEpKIeHHH (Tips -
MBI€ M OT IPOTHBHOTO), MPOBOJAUTH CAMOCTOSTEIBHO HECIIOXXKHBIC
JIoKa3aTeJabCTBA MaTeMaTH4YeCKUX (aKTOB, BBICTPAMBATh apry-
MEHTAIMIO, TPUBOINUTH NPUMEPHl M KOHTPIPHUMEpPHI; OOOCHOBBI-
BaTh COOCTBEHHBIE PACCYKICHHUS;

BBEIOMpATh CIOCOO pemeHus y4eOHOW 3amaum  (CpaBHHBATH He-
CKOJIBKO BAapWMaHTOB pEIICHMs, BBIOMpAaTh Hauboiee MOIXOAIIHNHA
C y4éTOM CaMOCTOSTEIBLHO BBIJIEICHHBIX KPUTEPHUEB).

o

o

o

o

o

basoBble MCCaeA0BATEIbCKUE AEMCTBMS:

6 WCIIOJIB30BaTh BOIIPOCHI KaK HCCIEIOBATEIBCKHIT WHCTPYMEHT IT10-
3HaHUS; (POPMYJIIMPOBATH BOIPOCH], (UKCHPYIOIIUE IPOTHBOpE-
ype, npoOJieMy, CaMOCTOSATEILHO yCTAaHaBIWBAaTh MCKOMOE W JaH-
HOe, (GopMHpPOBATH THUIIOTE3y, APTYMEHTHPOBATH CBOIO ITO3MIIHIO,
MHEHHUE;

1



6

6

6

IPOBOIUTH II0 CAMOCTOSITEIbHO COCTABJICHHOMY IUIAHY HECJIOX-
HBI OKCIIEPUMEHT, HEOOJIbIIOE HCCICJA0BAHUE [0 YCTAaHOBIICHUIO
0COOCHHOCTEH MaTeMaTHYeCKOro o0O0BeKTa, 3aBHCUMOCTEH  OO0OBEK-
TOB MEXKIIy COOOM;

CaMOCTOSITENIBHO (OpMYJIMPOBAaTH 000OIIEHNST M BBIBOABI TI0 pe-
3yJlbTaTaM IPOBEASHHOrO  HAONIOACHMSA, HCCICIOBAHMSA, OLCHH-
BaTh JOCTOBEPHOCTh IOJYYEHHBIX pE3yJIbTaTOB, BBIBOAOB M 0000-
IICHUM;

[IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolecca, a TaKKe BBI-
JBUTaTh MPEINOJIOKECHUS O €ro PasBUTUU B HOBBIX YCIIOBHSX.

Pa6oTa ¢ MHbopMaLmen:

6

6

6

6

BBISBIIATh HEAOCTATOYHOCTh W HW3OBITOYHOCTH WH(POpPMAIUH, HaH-
HBIX, HCOOXOJMMBIX [JIsl PCHICHUS 3aavu;

BEIOMpaTh, aHAIM3UPOBATh, CHUCTEMATHU3UPOBATh W HWHTEPIPETH-
poBaTh WHGOPMAIIUIO PA3TUIHBIX BUAOB W (OPM IIpeICTaBICHHUS,
BBIOMpaTh (OpPMY TMpEACTaBICHUS WHPOPMAIUH U  HILTIOCTPHPO-
BaTh peIIaeMbIe 3aJadyd CXCMaMH, JUarpaMmamu, HWHOW rpadu-
KOM U UX KOMOWHAILIUSIMU;

OIICHUBATh HAACKHOCTh HHGOPMAIUU [0 KPUTCPHUSIM, MPEIIIO-
JKCHHBIM YYHUTEJIeM WIH CHOPMYIHPOBAHHBIM CaMOCTOSITCIIBHO.

2) YHusepcaavbHble KOMMYHUKamMueHbLe delicmeaus obecnevu-

8a0M CPHOPMUPOBAHHOCTIL COUUANbHBIX HABBIKOS 0OYHAOWUXCA.
O6buenue:

6

o

BOCIIPUHMMATh W (OPMYJIHNPOBATH CYXKJICHUS B COOTBETCTBHH C
YCIOBUSIMH W IHEIAMU OOIICHHUs; SICHO, TOYHO, T'PaMOTHO BBIpa-
’)KaTh CBOIO TOYKY 3pPEHHUS B yCTHBIX M NHCBMEHHBIX TEKCTaxX, Na-
BaThb MOSICHEHUs IO XOJy pelIeHus 3aJadd, KOMMEHTHPOBATh
MOJIYUYE€HHBIA pe3ysIbTaT;

B XOJ/ie 0OCY’KJEHHUs 3a7aBaTh BOIIPOCHI MO CYIIECTBY OOCyXIae-
MOU TEeMBbI, MPOOJIEeMBI, pelraeMoil 3ajaydd, BBICKA3bIBAaTh HJEH,
HalleJICHHBbIE Ha MOHCK pPEIIeHUs; CONOCTaBISATh CBOU CYXKJCHUS
C CYXJICHHMSIMH JPYTHX YYaCTHHUKOB JHaiora, oOHapy>KMBaTh pas3-
JIMYME W CXOJICTBO IIO3UIHI; B KOPPEKTHO# ¢dopme GpopMyanpo-
BaTh Pa3HOIJACHUS, CBOU BO3PAKEHUS;

MPEACTABIATh PE3yNbTaThl PEIICHUS 3aJadyd, SKCIEPHUMEHTa, WC-
CJeOBaHMS, TPOEKTA; CaMOCTOSTEIHLHO BBIOWpaTh (oOpMaT BBICTY-
MJIeHUsT ¢ Y4ETOM 3a/a4d NpPEe3eHTAllM M OCOOCHHOCTEH ayaUTOPHH.

CoTpyaHMuecTBO:

6 IOHUMAaTb U UCIIOJIb30BaTh NPECUMYyIICCTBA KOMaHIIHOI\/’I Hn UHIH-
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3a7a4; IPUHUMATh LEJb COBMECTHOH HESITeNbHOCTH, IIJIAaHUPO-
BaTh OPraHM3aIUI0 COBMECTHOM pabOThI, pacupeneisaTh BHABI pa-
00T, JOroBapuBaThCs, OOCYXKIAaTh NPOIECC M pe3yiabTar paboThI;
0000111aTh MHEHHUSI HECKOJIBKHUX JIIOIEH;

y4acTBOBaTh B TI'PYyNIOBBIX (popmax paborsl (00CykaAeHUs, OOMeH
MHEHUSIMH, MO3TOBBIC IUTYPMBI W JIp.); BBIIIOJHSATH CBOIO 4YacThb
paboTBl M KOOPAMHHMPOBATH CBOM JICHCTBHUSI C JAPYTHUMH UJICHAMH
KOMAaH/Ibl; OLICHMBAaTh Ka4eCTBO CBOEr0 BKJIaJa B OOIIMI MPOJIYKT
0 KpUTEPHUsM, CHOPMYIUPOBAHHBIM YYaCTHHKAaMH B3aUMOJCH -
CTBHSI.

o

3) YHugepcanvHble pezyasamueHble Oelicmsus obecneuusarom
dopMuposaHue CMbICA0BLIX YCMAHOBOK U MHCUSHEHHBIX HABIKOS
AUMHOCTU.

Camoopranusaumsa:

6 CaMOCTOSITEJIbHO COCTAaBJISITh IUIAH, QJITOPUTM pEUISHHs 3aJadu
(umm ero 4yacTh), BRIOMPATh CIIOCOO pPEIICHUS C YIETOM HMEIOIINX-
CS PECypcoOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh M
KOPPEKTHPOBATh BapHaHTHl peUICHUN C y4&€TOM HOBOW HHoOpMa-
LIAH.

CaMOKOHTpO/Ib:

6 BIANETh CHOCO0AMH CaMONPOBEPKH, CAMOKOHTPOJSA Iporecca u
pe3yabTaTa peuIeHUsT MaTeMaTU4EeCKOM 3ajauu;

6 IIPEABUJETh TPYAHOCTHU, KOTOpPbIE MOIYT BO3HUKHYTb IIPU peELIe-
HUU 3aJa4d, BHOCUTb KOPPEKTHUBBI B JEITEIBHOCTb HAa OCHOBE
HOBBIX OOCTOSITEJIbCTB, HAWICHHBIX OIIMOOK, BBISBICHHBIX TPYI-
HOCTEH;

6 OLICHUBATbh COOTBETCTBUE pe3yibTaTa JAESITEIbHOCTH IIOCTABJICH-
HOM Henu W YCJHOBUSIM, OOBSCHSTH IPHYUHBI JOCTHIKCHHUS WIIH
HEJIOCTHKEHHS IIeJIM, HaXOAWTh OMMNOKY, JaBaTh OIEHKY IPHOO-
PETEHHOMY OIIBITY.

MPEAMETHbIE PE3Y/IbTATbI

IIpenmerHsle pe3ynbTaThl OcBOeHHMsl IlpumepHON pabouel mpo-
rpaMMBbl 110 MaTeMaTHKE IpPEJICTaBJICHBI 10 rojaM OOy4YeHHs B clie-
IYIOIMUX pa3aeiax MporpaMMbl B paMKaX OTACIBHBIX KypCOB: B 5 —
6 xiraccax — kypca «MaremaTuka», B /—9 Kiraccax — KypcoOB
«Anredpay», «l'eomerpus», «BeposSITHOCTH M CTaTHCTHKA.

Pa3sBuTHEe JOTMYECKUX TIPEIACTABICHUI W HaBBIKOB JIOTHYECKOTO
MBIIIUUICHUSI OCYIIECTBIISIETCS Ha TPOTSHDKEHUHW BCEX JIET OOy4YeHHUs B
OCHOBHOH MIKOJIE B paMKaX BCEX Ha3BaHHBIX KypcoB. lIpenmomara-
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€TCs, YTO BBIITYCKHUK OCHOBHOM IIKOJIBI CMOXET CTPOUTH BBICKA3bI-
BaHUA W OTpULIAHUSA BLICKa3LIBaHHﬁ, pacno3HaBaTb HMCTUHHBIC H
JIOKHBIC BbICKa3blBaHUs, NMPUBOAWUTL IMIMPUMEPLI U KOHTPIPHUMCEPHI,
OBJIAAECET TMOHATUAMHU: ONPEACIICHUE, aKChuoma, Te€ope€ma, JoKaza-
TCJIbCTBO — W HAYYUTCA HCIIOJIB30BAaTh UX MPU BBINMOJIHCHUU yqe6-
HBIX U BHey‘le6HLIX 3aga4.
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NPUMEPHAA PABOYAA NPOrPAMMA YYEBHOIO KYPCA
«MATEMATUKA.: § KJITACCbI

LUE/M U3YHEHWA YYEBHOTO KYPCA

[IpropuTeTHEIMH LENIIMU OOyYeHHsI MaTeMaTHke B 5—6 Kiaccax

SIBJISTFOTCSI:

6 TpOJOJDKEHUE (OPMUPOBAHHMS OCHOBHBIX MaTeMaTHYECKHX  IOHS-
THH (4YWCiIO, BeJIMYMHA, TreoMeTpuueckas ¢urypa), obecreunBaro-
IIMX TPEEeMCTBEHHOCTh M TEPCIEKTUBHOCTh MAaTeMaTHYeCKOro 00-
pazoBaHusl 00YYArOIINXCS;

6 pa3BUTHE WHTEJUICKTYaJbHBIX W TBOPUYECKHX CIIOCOOHOCTEH 00y-
YAIONIMXCs,  [O3HABATENbHOW  AKTUBHOCTH,  HCCJICJI0BATEIBCKUX
yYMEHHU#, UHTEepeca K HU3YUYCHHUIO MATEeMaTHKU;

6 TIOABEZICHNEe OOYyYaroUIMXCcsl Ha JIOCTYITHOM JJIsl HUX YPOBHE K
OCO3HaHUIO B3aUMOCBSI3M MaTeMaTHUKH U OKPY KaIOIIET0 MUPa;

6 GopmupoBaHre (QYHKIHOHAIBHOW MAaTEMaTUYECKOH TIpPaMOTHO-
CTH: YMEHHMs paclio3HaBaTh MaTEeMaTHYeCKHE OOBEKTHl B pealib-
HBIX JKH3HEHHBIX CHTYallUsiX, TMPHUMEHITh OCBOCHHBIC YMEHUSI
JUIS  PEIICHUs] TPAKTUKO-OPUEHTUPOBAHHBIX 3aJlad, HHTEPIIPETH-
poBaTh TOJIyYEHHBIE pE3yJbTaThbl M OICHMBATh HMX Ha COOTBET-
CTBHUE MPAKTUYECKOU CUTYaIlUH.

OcCHOBHBIC JIMHHHM COJEpKaHUs Kypca MareMaTHuku B 5—6 kiac-
cax — apudmeThyuecKkass U TeOMEeTpHUYECKasi, KOTOpPbIe pPa3BUBAIOTCS
napajuieNibHO, KaXjasi B COOTBETCTBHM C COOCTBEHHOW JIOTHKOM,
OJIHAKO, HE HE3aBUCUMO OJHAa OT APYroi, a B TECHOM KOHTaKTE€ H
B3auUMOJEUCTBUU. Takxke B Kypce IIPOUCXOAUT 3HAKOMCTBO C 3Jle-
MEHTaMH anreOphl M OMUCATEIIbHONW CTAaTUCTHUKH.

H3yuenne apudpmMeTHYECKOro MaTepuaja HadyMHAETCS CO CHUCTEe-
MaTu3aluu W Pa3BUTHUS 3HAHUW O HaTypaJlbHbIX 4YHCIAX, [OIY-
YEHHBIX B HadaJbHOW mmKone. IIpm 3TOM COBEPIIEHCTBOBAHUE BBI-
YHUCIIUTEIbHOW TEXHUKH W (OPMHUPOBAHME HOBBIX TEOPETUUECKHUX
3HAHUW COYETAeTCs] C pPa3BUTHUEM BbIYUCIUTEIBHON KYJBTYpPbI, B
YaCTHOCTH C OOyYEHHEM MpOCTEeHIIUM TIpuéMaM NPUKHUIKA U OICH-
KU pe3yJIbTaTOB BbIUHCIEHUM. M3yueHue HaTypalbHBIX YMCENl MPO-
JoJpKaeTcss B 6 Kjacce 3HAKOMCTBOM C  HAYaJbHBIMH TOHSITHSIMH
TEOpUHU AEITUMOCTH.

Jpyroii KpymHBIH OJIOK B COAEp K KaHUU apu(PMETHISCKON JTMHUU —
910 ApobOu. Hawano wu3ydyeHHs: OOBIKHOBEHHBIX W JCCATHYHBIX JIPO-
Oeli oTHeceHO K 5 Kjaccy. DTO MEpBBIM dTall B OCBOSHHUH JpOOEi,
KOrja MpOHUCXOIUT 3HAKOMCTBO C OCHOBHBIMU HJESIMM, HNOHSITUSIMU
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Tembl. [Ipu 3TOM paccMOTpeHHE OOBIKHOBEHHBIX ApoO€ii B MOIHOM
00BbEME MPEenlIeCTBYET M3YUYCHHIO JCCATHYHBIX IpOOEH, 4TO Iesieco-
00pa3HO C TOYKM 3pEHHS JIOTHKH M3JIOKCHUS YHCIIOBON JIMHUH,
KOT/Ia TMpaBuja ACHCTBUH C NECATHYHBIMU APOOSMH MOXHO OOOCHO-
BaThb YK€ M3BECTHBIMU AaJrOPUTMAaMHU BBINOJHEHUS JAEHCTBUH C
OOBIKHOBEHHBIMH JIPOOSIMHU. 3HAKOMCTBO C JIECSITUYHBIMH JIPOOSMU
pacIIMpUT BO3MOXXHOCTH JUIsi TIOHMMAaHUs OOydYaloIIUMHUCS TIPH-
KJIaJHOTO MPUMEHEHMUsT HOBOM 3amMCHU IPU U3YyUYEHUHU APYTUX MNpen-
METOB M NpHU MNPAKTHYECKOM HcHosb3oBaHHU. K 6 kiaccy oTHecéH
BTOPOH 3Tam B HM3yYEHHH APOOEi, TAe IPOUCXOTUT COBEPIICHCTBO-
BaHHE HABBIKOB CpaBHCHUS MW NpeoOpa3oBaHHs apoOel, OCBOCHHE
HOBBIX BBIYMCIUTEIBHBIX alrOPUTMOB, OTTaYMBAaHUE TEXHUKU BBI-
YUCIICHUH, B TOM 4YHCJIE 3HAYCHHMI BBIPAKCHHUH, COAEpXKAIIUX H
OOBIKHOBEHHBIC, M [ECSATHYHBIC APOOH, YCTAHOBJICHHE CBS3EH MEX-
Jly HUMH, PacCMOTpeHHE MpUEMOB pelleHus 3ajay Ha apodou. B Ha-
yajie 6 Kjacca MPOUCXOJUT 3HAKOMCTBO C IMOHSTHEM IPOLICHTA.

OCOOCHHOCTBIO M3yYEHHUs TOJIOKHUTEIbHBIX U OTPULIATEIBHBIX YH-
cell ABJSETCS TO, UTO OHM TaK)XKe MOTYT pacCMaTpHUBAThCS B HECKOJIb-
Ko sTanoB. B 6 kiacce B Hadase m3ydeHust Tembl «llomoxuTenbHbIC
U OTpHUIATeNbHBIC YMCIa» BblIenserca noaremMa «Llemble yumcna», B
paMKax KOTOpOM 3HAKOMCTBO C OTpHULATEJILHBIMU YHUCIaMHU MU JIeW-
CTBUSIMH C IIOJIOKUTEIBHBIMA W OTPULATEIBHBIMA YHCIAMH IIPOWC-
XOAUT Ha OCHOBE COJIEPKATEIBHOIO IOAX0Ja. DTO IO3BOJSIET Ha J0-
CTYIIHOM YPOBHE IIO3HAKOMHUTH YyYalIUXCs NPAKTHUUYECKH CO BCEMU
OCHOBHBIMH TOHSITHUSIMH TEMBI, B TOM YHCJIE U C IPABHUJIAMH 3HAKOB
MpA  BBITTOJHEHUN apudMeTHUecKnX naectBuil. M3ydyeHme panmo-
HAJIBHBIX YHUCEJl Ha 3TOM HE 3aKOHYUTCS, a OyJeT MPOJIOJIKEHO B
Kypce anre0pbl 7 Kiacca, 4TO CTaHET CIEAYIOIIMM IIPOXOJOM BCEX
MIPUHIWIHAIBHBIX BOIPOCOB, TEM CaMbIM pa3eieHHE TPYyITHOCTEH
objileryaeT BOCIHPHUATHE MaTepHajla, a pachpeiesieHHe BO BPEMEHH
CIIOCOOCTBYET NMPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

IIpn oOydeHHM pEHICHWI0 TEeKCTOBBIX 3ajad B 5—6 Kiaccax HC-
MOJIB3YIOTCS  apu(METHUEeCKHe  TpUEMBI  pelieHHsl. T eKCTOBBIE
3a/1a9M, pemraeMble MPU OTPaOdOTKE BBIYUCIUTEIBHBIX HAaBBIKOB BS —
6 kijaccax, paccMaTpUBAIOTCS 33/a4d CIEAYIOIIMX  BHJOB: 3aJaud
Ha JBIW)KEHHWE, Ha 4YacTH, Ha IIOKyIIKM, Ha paboTy W Ipous-
BOJAWTENBLHOCTh, Ha IIPOLIEHTHI, Ha OTHOIICHWS U Tmpomnoprun. Kpo-
Me TOro, oOydJarommecss 3HAKOMSTCS C OpuéMaMy pemieHus 3amad
1mepebopoM BO3MOXKHBIX BapHaHTOB, ydarcsi paborarb ¢ uWHpOpMaA -
yel, TpeAcTaBiIeHHON B GopMe TaOIUIl WU JUATrPaAMM.

B Ilpumepnoii paboueill mporpamme IpeaycMOTPeHO (HOpMHUpPOBa-
HHUE TPOIECIEBTHYCCKUX alrebpandeckux mnpeacraBieHnii. byksa
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KaK CHMBOJ HEKOTOPOTO HHCJIa B 3aBUCUMOCTH OT MaTE€MaTHYECKOTO
KOHTEKCTa BBOJIUTCSI IIOCTEIICHHO. ByKBEHHas CUMBOJIMKA IITMPOKO
HCTIOJIB3YETCSI TIPEXKJE BCEro Ui 3aliCH OOIIMX YyTBEPXKICHUU U
NpeIoKeHu, ¢GOopMys, B YAaCTHOCTH JUISI BBIYUCICHHUS TE€OMETPH-
YECKHUX BEJIWYHH, B KAaYECTBE «3aMECTHUTEJsD» YHCIIA.

B xypce «MaremaTukm» 5—6 KIIacCOB TpeICTaBJICHA HaTJISIHAS
FeOMETpHs, HalpaBjCHHAass Ha pa3BUTUE OOPa3HOTO MBIIUICHUS,
IIPOCTPAHCTBEHHOTO BOOOPaXXCHUS, M300pa3UTENBHBIX yMEHUH. ITO
BaXXHBIH STall B M3YYEHHH TC€OMETPHUH, KOTOPBIH OCYIIECTBIISIETCS
Ha HarBsIAHO-TIPAKTUYECKOM YpPOBHE, OIMPAETCs Ha HarisaHo-00-
pa3Hoe MbINUIEHHE OOydJaromuxcsa. bombpmias poss OTBOIWUTCS Mpak-
THYECKON NESITEIbHOCTH, OIBITY, 3KCIHEPUMEHTY, MOJIECIHUPOBAHHIO.
OOyuaroniyecs 3HAaKOMSITCSI C T€OMETPHYECKUMH (UrypaMH Ha ILIO-
CKOCTH M B MPOCTPAHCTBE, C HX MNPOCTCHIINMH KOH(MUTYpAIUSIMH,
ydarcsi M300pakaTh WX Ha HEJIMHOBAHHOW M KieTdatod Oymare,
paccMaTpuBalOT HMX HOpocTelimne cBoiicTBa. B mpomecce uzyueHus
HaFHHHHOﬁ T€OMETPpUHN 3HAHUA, TTOJTYYCHHBIC OGy‘-IaIOI_HI/IMI/ICH B Ha-
YaJIbHOW IIIKOJIe, CUCTEMAaTU3UPYIOTCS M PaCIIUPSIOTCS.

MECTO YYEBHOIO KYPCA B YYEBHOM MJIAHE

CorynacHo yyeOHOMY IUIaHYy B 5—6 Kjaccax HU3ydaeTcs HHTCTPHU-
poBaHHBIH mpeaMeT «MartemMaTHKa», KOTOPBIM BKIIOYaeT apudme-
TUYECKHIH MaTepuasl M HarJsIIHYI0 T€OMETPHIO, a TaK)Ke IPOIe/eB-
THUYECKHE CBEJICHMS M3 aireOpbl, JIEMEHTHl JOTMKH M Hadaljia Olu-
CaTeJIbHON CTaTHCTHUKHU.

VYueOHbI TJIaH Ha M3y4YeHHWE MaTeMaTUKH B 5—6 Kkiaccax OTBO-
AT HEe MeHee 5 ydeOHBIX YacOB B HEJNENIO B TEUYEHHE KaXKJOro roja
oOyuenusi, Bcero He MeHee 340 ydeOHBIX HacoOB.

COAEPKAHME YYEBHOIO KYPCA (MO roZJIAM OBYYEHMA)

5 knacc

HamypaabHble vucaa u HYyas

HarypansHoe umcno. Psan HaTypanbHbix uncen. Yucmo 0. H3zo-
OpakeHHe HATypaJBHBIX YHCEJ TOYKAMHU Ha KOOPAWHATHOMN (YHCIIO -
BOI) IIPSIMOH.

[No3unmonHast cucrema cyuCIeHUs. Pumckas Hymepauusi Kak
MpUMEp HEIMO3ULHOHHON CcHCTeMBbl cuuciieHus. /[lecsitnunas cucre-
Ma CUHCIICHUS.

CpaBHEeHHE HATypaJIbHBIX YHCEJ, CpaBHEHHWE HATYpaJbHBIX YHCEI
¢ HynéM. CrocoObl cpaBHeHUsI. OKpyTJIeHHe HATypaldbHBIX YHCEI.
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CroxkeHrue HaTypaJIbHBIX YHCE; CBOWCTBO HYJS IIPH CIIOKCHHH.
Breruntanue kak JeiicTBHEe, OOpaTHOE CIIOKCHHIO. YMHOXCHHE Ha-
TypaJIbHBIX YHMCEJ; CBOMCTBA HYJIs U E€AWHUIBI TPU YMHOXKECHUU.
Henenne kak neiictBue, oOpaTHOE yMHOKeHHWIO. KOMIIOHEHTHI Aeii-
CTBUI, CBsI3b MEXIy HUMH. [IpoBepka pesyiibTata apudmeTudec-
koro peuictBusi. IlepemMecTuTenbHOe W CcoOYeTaTeIbHOE CBOMCTBa
(3aKOHBI) CHOKEHUS W YMHOXXCHHS, paCIpeleIMTEIIFHOEe CBOHCTBO
(3aKOH) YMHOXKCHUS.

Hcnons3oBanne OykB mi1si 0003HAYCHUSI HEU3BECTHOTO KOMIIO-
HEHTAa U 3aITHCH CBOUCTB apu(PMETHICCKUX ACUCTBUIA.

JleauTenu 1 KpaTHBIC YHCIIa, PA3JIOKEHUE Ha MHOXKUTEIH. [Ipo-
CTBIC M COCTaBHBbIC uncia. [Ipu3Haku nenumocTa Ha 2, 5, 10, 3, 9.
Jlemenue ¢ octaTkoM.

CreneHb ¢ HaTypaJdbHBIM MOKa3aTeJIeM. 3alliuCh YHUCIa B BHUJIIC
CYMMBI pa3psiaHbIX cllara€MbIX.

I‘II/ICJ'IOBOG BLIpa)KCHI/Ie. BI)ILII/IC.TICHI/IG 3Ha‘-leHPII>i YHUCJIIOBBIX BBbI-
pa’keHuli; TOpSIIOK BBINOJHEHUsI AevcTBUM. lcrnosib3oBaHuE IIpU
BBIUYHUCJICHUSIX HepeMeCTI/ITC.H])HOFO nu CcCoUucTaTCIBbHOTO CBOﬁCTB
(3aKOHOB) CIIOKEHHUSI U YMHOXKEHHUS, pacIpeaesIMTeIbHOrO CBOMCTBa
YMHOKCHHSI.

JIpo6u

[IpencraBiienne o npoOM Kak CrocoOe 3amucH YacTH BEJTUYUHEIL
OObIkHOBEeHHBIE ApoOu. I[lpaBunbHBIE W HenpaBuUibHBIE npodou. Cwme-
HIaHHas JpoOb; IpEeACTaBJICHUE CMENIaHHOW JpoOu B BHUJIE Hempa-
BUJIBHONW APOOM W BBIJACICHHUE I[€JION YacTH YHCJIa U3 HEMpaBUIBHOM
npodu. M3obpaxkenue npobedd TOUKamMu Ha YHUCIOBOM Tmpsimoit. Oc-
HOBHOE cBOMCTBO apodu. Cokpamenue apoOeii. IlpuBenenune apodOu
K HOBOMY 3HameHatento. CpaBHeHHUE JIpOOei.

CrnoxeHre W BBIUUTAaHUE ApoOeil. YMHOXEHUE W JeJICHuEe ApoOeii;
B3aMMHO-00paTHbIe ApoOu. Haxo)kaeHme 9acTu HeJoro W LEeNoro Io
€ro 4acTH.

Hecstnunas 3anucek apo6eii. IlpeacraBieHne necsiTMHUHOW IpoOH
B BUjJe OOBIKHOBEHHOW. M300parkeHHWe NECATHYHBIX JpoOeir Todka-
MU Ha YHUCJIOBOU mpsimoi. CpaBHEHHUE JIECATHYHBIX JIPOOEH.

ApudmeTnueckue IEeUCTBHUSI C JECITUYHBIMH Jpobsmu. Okpyrie-
HHE JACCATHYHBIX IpOoOei.

Pewenue mexcmossix 3adau

Pemrenne TEeKCTOBBIX 3as1ad apuMETHUECKHM crocoOom. Pemre-
HUE JIOTMYECKHX 3anad. PemieHue 3ajad mepeGopoM BceX BO3MOXK-
HBIX BapHWaHTOB. VICIob30BaHWE MPHU pPEHICHWM 3anad TaOoJaull Hu
CXEM.
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Pemenne 3amad, comep)Kammx 3aBUCHMOCTH, CBS3BIBAIOIINE BE-
JIMYMHBI: CKOPOCThb, BPEMs, PAcCCTOSIHUE; II€HA, KOJIMYECTBO, CTOM-
MOCTb. EnuHUIIBI M3MepeHus: Macchl, 00bEMa, IIEHBI; PACCTOSHUSI,
BpEeMEHH, CKOpoCTH. CBsA3b MEXIYy CAWHHUIIAMH H3MEPEHUS KaKIOu
BCJIUYMHBI.

PemeHnne OCHOBHBIX 3ajlad Ha JIpOOH.

IIpencraBiienrne maHHBIX B BUJIE TAOJHI, CTOJOYATHIX JUATPAMM.

HazasoHnasn 2ceomempusn

Harnsimaeie npenctaBieHus O (pUrypax Ha IUIOCKOCTH: TOYKa,
npsimasi, OTpPe30K, JIy4d, yroJi, JJoMaHas, MHOTOYTOJbHUK, OKPYK-
HOCTb, Kpyr. ¥YroJ. Ilpsimoii, ocTpblii, Tynoll u pa3BEPHYTHIHI
YTJIBL.

JmHa oTpe3ka, METpUYECKHME €AUHUIBI JUIMHBL. JimHa Joma-
HOM, NEpUMETP MHOIOYroJibHuka. M3mepeHue u NOCTpOEHUE YIJIOB
C IOMOIIBIO TPAHCTIOPTHUPA.

Harnsimaeie npeacTaBiicHus: 0 purypax Ha IDIOCKOCTH: MHOTO-
YTOJIbHUK; TIPSIMOYTOJIBHUK, KBaJApaT; TPEYTroJbHUK, O PABCHCTBE
¢buryp.

Hzobpaxenue ¢duryp, B TOM dYHcie Ha KkiaerdaTtoid Oymare. Ilo-
CTpOCHHUE KOH(UTYpalUii W3 dYacTei MPSIMOW, OKPYKHOCTH Ha HE-
JIMHOBAaHHOW MW KierdaToi Oymare. Vcroip3oBaHHME CBOWCTB CTOPOH
U yIJIOB IPSIMOYIOJIbHUKA, KBaJApaTa.

Inomane OPSIMOYTOJIBHHUKA W MHOTOYTOJIBHHUKOB, COCTaBJICHHBIX
U3 TOPSAMOYTOJBHHUKOB, B TOM 4ucie (uryp, Hu300paxEHHBIX Ha
KinerdaToi Oymare. EnwHUIBI M3MEpeHUS ITUIOIIAIH.

Harnsmable mpeacTaBiieHWsT O NPOCTPAHCTBEHHBIX (QUIypax: TIpsi-
MOYTOJIbHBIM —Mapajuiesienunes, Ky0, MHOrorpaHHuku. H3o0paxe-
HHE MPOCTEHIINX MHOTOTPAaHHUKOB. Pa3BépTku Kyba W mapasiese-
muriena. Co3maHue Mojeneld MHOTOTPpaHHHKOB (M3 Oymaru, TpoBO-
JIOKH, TJIAaCTWJIMHA U JP.).

O0BEM mOpsSIMOYTOIIFHOTO TTapajuieyenunena, Kyba. EnuHune n3-
MepeHus 00bEMa.

6 Knacc

HamypaavHble uucaa

ApudmeTndeckue AEUCTBUSI C MHOTO3HAYHBIMH HATypallbHBIMH
qyuciaamMu. YMCIOBbIE BBIpAXKCHUS, IOPSAOK JIGMCTBUM, MCHOJIB30-
BaHHE CKOOOK. MCroip30BaHUE IIPU BBIYUCICHUSX IIEPEMECTHUTEIb-
HOT'O U COYETATEJIbHOIO CBOWCTB CJIOXKEHHUS U YMHOXEHHUs, pacape-
JIETUTEIIPHOTO CBOMCTBA yMHOXeHUs. OKpyTiieHne HaTypadbHBIX
qHCel.
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JlenuTenn W KpaTHBIE 4YWCIA; HAWOOJBIIHNA OOIWN JeUTeNb |
HauWMCHbIIIee ol0miee KpartHoe. JleIUMOCTh CyMMBI U IIPOWU3BCICHHS.
JleneHnue ¢ octaTKOM.

/Ipoou

OOBIKHOBEHHAsI JIpOOb, OCHOBHOE CBOWCTBO JpOOM, COKpalleHue
npoOeii. CpaBHEHHE W yHoOpsigOoYMBaHuUE JpoOeil. PemieHue 3amad Ha
HaXO0XICHHWE YacTH OT IIEJOTO U IIeJIOrO IO ero yacTu. JpobGHoe umc-
JIO KaK pe3yJbTaT AelieHus. lIperncrtaBieHme ASCITUIHONW OpoOU B
BUJIC OOBIKHOBCHHOU JPOOM M BO3MOXXHOCTH MPEJCTABIICHUS OOBIK-
HOBEHHOM ApoOu B BHUAC AceciaTUUHOH. JlecsiTuuHble npoOW W METpH-
geckas cuctemMa mep. ApupMETHYSCKHe ICHCTBUS W YHCIOBBIC BBI-
pakeHHUsI ¢ OOBIKHOBCHHBIMHU H JCCATHYHBIMHU JIPOOSIMHU.

OTtHomienue. JleneHue B JaHHOM OTHOIIeHUH. MacmTab, mpornop-
mus. [IpuMeHeHne mporopuuid Ipyu perIieHuH 3a7ad.

IMousTre mnporeHTa. BBIYHCICHHE TIPONEHTA OT BEJIMYUHBI U Be-
JUYUHBI 1O €€ MNPOLCHTY. BLIpa)KeHI/IC OPOUCHTOB JACCATUYHBIMU
npoOsimu. PemeHnnme 3amad Ha TIPONCHTHI. BBIpakeHHME OTHOUICHUS
BEJIMYHH B MIPOIICHTAX.

IHoaodxcumeavHble U oMpuyamenbHble HUCAa

[TonoxxurenbHBIE W OTpUIATENbHBIC Yucha. llensle gncma. Moxyms

Yucia, TEeOMETpHUYecKas WHTEepIpeTanus Moy uucia. M3o00pa-
JKCHHE YHCeJ Ha KOOPAWHATHOU MpsiMOil. UMCIIOBBIC TIPOMEKYTKH.

CpaBHenue uucesl. ApudMETHYESCKUE JACHCTBUSI C IOJIOKUTEIIb-
HBIMH U OTPHUIIATEIILHBIMH YHCIIaMU.

[IpssmoyrompHasT cucTeMa KOOpAWHAT Ha IuIockocTH. KoopmuHa-
Thl TOYKH Ha IJIOCKOCTH, abcmucca u opauHata. [locTpoeHne Todek
" GUryp Ha KOOPJAMHATHOW IUIOCKOCTH.

BykeeHHble 8bIpaXdceHUs

I[Ipumenenue OyKB JUisl 3allUCH MaTEMAaTHYECKHUX BBIPAKCHUH U
npemnoxeHuii. CBoiicTBa apudMeTHYESCKHX OEeUCTBUN. bByKBeHHBIC
BBIPA)XEHUSI U YHCIOBbIE IOJCTAHOBKU. ByKBEHHBIE paBEeHCTBa, Ha-
XOXKJIEHHEe HEHW3BECTHOTO KOMMOHEHTa. Dopmynbl; (HOpMyIbl TepH-
MeTpa W IUIOIIAAM NPsSIMOYTOJbHMKA, KBaJpara, oObéma mapaiie-
JIenuIena u Kyoa.

Pewenue mexcmossix 3adau

Pemrenne TEeKCTOBBIX 3as1ad apuMETHUECKHM crocoOom. Pemre-
HUE JIOTMYECKHX 3anad. PemeHue 3asad mepeOopoM BceX BO3MOXK-
HBIX BApUAHTOB.

Pemrenmne 3amau, comeprkammx 3aBHCHUMOCTH, CBSA3BIBAIOIINX BE-
JIMYUHBL: CKOPOCTh, BPEMsI, PACCTOSIHUE; I[I€HA, KOJHUYECTBO, CTOU-
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MOCTbB; IIPOHU3BOIUTEIILHOCTD, BpeMs, 00bEM paboThl. EnuHUIBI H3-
MCPCHHUsSI: MAacCChl, CTOUMOCTH; PACCTOSHUS, BPEMCHHU, CKOPOCTH.
CBsi3b MEXKIYy CIMHUIIAMH H3MEPCHUS KaXKJIOW BEIUYHUHBI.

Pemienue 3amad, CBA3aHHBIX C OTHOIICHHUEM, IPOIMOPIIMOHAIBHO -
CThIO BCJIMYMH, MPOICHTAMH; PCIICHHE OCHOBHBIX 3amady Ha JApoou
U MPOLICHTHI.

Onenka u MPUKUJIKA, OKpYyTJICHHE pe3yJibTara.

CocraBiieHre OYKBEHHbBIX BBIPAXKSHUI MO YCIOBUIO 3a/1a4H.

IIpencraBneHne maHHBIX C MTOMOINBIO Tabmuil 1 guarpamm. Crtono-
YaThle JHArpaMMBbl: YTCHHUE U MOCTpOCHUE. UTCHHE KPYroBBIX Jua-
rpamMm.

Hazasadnas zeomempus

Harnsinaele npeacraBiieHuss o ¢GUrypax Ha INIOCKOCTH: TOYKa,
npsimasi, OTpe30K, JIyd, yroJ, JJOMaHasi, MHOTOyTOJIbHUK, YeThIPEX -
YTOJIBHUK, TPEYTOJIBHUK, OKPY>KHOCTh, KPYT.

BzanMmHoe pacnonokeHue AByX NPSMbBIX Ha IJIOCKOCTH, Mapaj-
JenbHBIC MIPSMBIC, IEPHEHAUKYJIIApHBIC NIpsiMble. MI3MepeHue pac-
CTOSTHHM: MEXJy ABYMsI TOYKaMH, OT TOYKH IO MPSIMOIi; JUTMHA
MapHaipyTa Ha KBaJIpaTHOM CETKe.

H3mepeHne u MOCTPOCHHUE YIJIOB C MOMOIIBIO TpaHcmopTupa. Bu-
JIbI TPEYTOJIBHUKOB: OCTPOYTOJBHBIM, NPSIMOYTOJIBHBINA, TYIIOYTOJb-
HBII;  paBHOOCAPEHHBINH,  PaBHOCTOPOHHHUU.  UeTBIpEXYTOJIBHUK,
MPUMEPHI  YETHIPEXYTOJbHUKOB. [IpAMOyronpHMK, KBajapar: HC-
MOJb30BaHUE CBOWCTB CTOpPOH, YIJOB, auaroHane. HM3obpaxeHue
TeOMEeTPUYECKUX (UTyp Ha HEJIMHOBAHHOW Oymare ¢ HMCIIOJIb30BAaHU-
€M LMPKYJsl, JUHEHKH, YrojdbHHKa, TpaHcmopTupa. IlocTpoenus Ha
KJIeT4yaTou Oymare.

ITepumerp mMHOroyrosibHuka. [loHsiTue muomanu QGUIypbl; €Iu-
HUIIBI U3MepeHust 1uromanu. [IpubnmxénHoe M3MepeHue IUIomain
¢uryp, B Tom umcie Ha KBampaTHOW ceTke. [IpubnmxénHoe m3me-
peHHe UTMHBI OKPY>XHOCTH, IUIONIIATN KpyTa.

CuMmMeTpusi: LIeHTpanbHas, OCeBasl U 3e€pKaJibHasi CUMMETPUU.
[TocTpoeHne CHUMMETPUYHBIX (GUTYD.

Haryisigaele  mpencraBieHHMsT O — NPOCTPAHCTBEHHBIX  (UTypax:
nmapajiefienunesl, KyO, mpu3Ma, NHUpaMHuia, KOHYC, LFUIMHIAD, Iap
n cdepa. M3obpaxkeHne mnpocTpaHCTBEeHHBIX (uryp. Ilpumepsr pas-
BEPTOK MHOTIOTPAaHHUKOB, HUIMUHApa U KoHyca. Co3gaHue Mopenen
MMPOCTPAHCTBEHHBIX (uryp (n3 Oymaru, NIPOBOJIOKH, TIJIACTHUINHA
u p.).

ITonsatue o6bEMa; enmHUNBI U3MepeHUus: oobpéma. OO6BEM mpPAMO-
YTOJILHOTO ITapajuiesyienniena, Kyoa.
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NJAHUPYEMBIE NPEAMETHBIE PE3Y/IbTATbl OCBOEHMSA MPUMEPHOM
PABOYEN MPOIPAMMbI KYPCA (MO NOAAM ObYHEHUA)

OcBoenne ydeOHOro Kypca «MartemaTtuka» B 5—6 KilaccaX OCHOB-
HOW IIIKOJBI JOJDKHO OOECIIeYHBATH JIOCTHIKEHHE CIEIYIOIIUX Ipe-
METHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB!

5 knacc

Yucaa u ebruucaeHun

6 IloHmmMaTh W TPABHIBHO YIOTPEONATH TEPMHUHBI, CBA3aHHBIC C
HaTypaJdbHBIMH  4YHCIAMH, OOBIKHOBEHHBIMH M  JECSTHYHBIMHU
JPOOSIMHU.
6 CpaBHMBaTh U YNOPSIAOYMBATH HATypaJbHBIC 4HCIA, CPaBHUBATH
B MPOCTEHIINX CIydasX OOBIKHOBEHHBIC APOOH, JECATHUHBIC APOOH.
6 COOTHOCHUTH TOUKY Ha KOOPIAMHATHOHN (YMUCIOBOI) MpAMOM € COOT-
BETCTBYIOUIMM €H 4YHCIOM U U300pakaTh HaTypaJibHble 4HCJIA
TOYKaMH Ha KOOPAWHATHOW (YHCIIOBOI) TPSIMOIL.

6 BrmonnsaTe apudmerndeckue NEHCTBHUS C HATYpPAIBHBIMH YHCIA-
MH, C OOBIKHOBEHHBIMHU JIPOOSIMH B NPOCTEHIINX CIIydasX.

6 BBITTOIHATE NMPOBEPKY, NPUKHUIKY PE3yJIbTaTa BBIUMCIICHUH.

6 OKpyIJIATh HATypajJbHBIC YHCIHA.

PeweHue mexkcmoesbix 3adau

6 Pemate TekcroBble 3amauM apu(dMETHYECKHM CIIOCOOOM U C IIO-
MOMIBI0O OPTaHW30BAHHOI'O KOHEYHOro Tepedopa BCeX BO3MOKHBIX
BapUAHTOB.

6 Pemate 3amaum, comeprkaline 3aBHCHMOCTH, CBSI3BIBAIOIINE BeE-
JIMYUHBI: CKOPOCTh, BPEeMsl, pacCTOSHHE; IIEHAa, KOJIUYSCTBO, CTO-
HMOCTb.

6 lcmomp30oBaTh KpaTKWE 3allUCH, CXEMBI, TaOJNHWIbBI, O0003HAYCHUS
P pEUICHUH 3a/1a4.

6 Ilonb30BaTbcsi OCHOBHBIMM EIWHHUIIAMHM M3MEPEHHUsS: LEHbI, MaccChl;
paccTosHHUS, BPEMEHH, CKOPOCTH; BBIpakaTh OJHHU EIUHUIBI BEIH-
YUHBI Yepe3 Jpyrue.

6 l3BnekaTh, aHAJIWU3UPOBATH, OIEHWBATh HWH(OOpPMAIUIO, MPE-
CTaBJICHHYIO B TabOiuIe, Ha CTOJIOYAaTOM [auarpamme, HHTEpIpe-
THPOBaTh IIPEJCTABICHHBIC JaHHBIC, MWCIIOJIB30BAaTh JaHHBIE IIPH
pelIeHnn 3aaa9.

Hazasaduasn ceomempust

6 Ilomp3oBaTbCs TEOMETPUUYSCKMMH MOHATHSAMM: TOYKa, HpsMas,
OTPE30K, JydY, YroJl, MHOTOYI'OJbHUK, OKPYKHOCTb, KpYT.

6 IlpuBonuTh TUpHUMEpPbl OOBEKTOB OKPYXKAIOUIETO MHPa, HMEIOMINX
(hopMy H3YUEHHBIX T€OMETPUYECKHX (PHUTyp.
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6 Vcronp30BaTh TEPMHUHOJOTHIO, CBSA3aHHYIO C yriaMH: BEpIINHA
CTOpPOHA; C MHOTOYrOJIbHUKAMH: YTOJ, BEplLIMHA, CTOpOHA, Jua-
TOHAJIb; C OKPYKHOCTBIO: paguyc, AUAMETp, LEHTP.

6 I300paxarh wW3ydeHHBIE TEOMETPUUYECKHE (UTYpBl Ha HEIHWHO-
BaHHOW M KJIETYaTOH Oymare ¢ MOMOIIBIO IUPKYJIS W JIWHEHUKH.

6 HaxoauTs AJHMHBI OTPE3KOB HENOCPEACTBEHHBIM HM3MEpPEHUEM C
MTOMOIIBI0 JINHEHKH, CTPOWTH OTPE3KHM 3aJAaHHOW JUIMHBI; CTPOWTH
OKPYXHOCTh 3a/IaHHOTO pajanyca.

6 Hcnonb3oBaTh CBOICTBA CTOPOH M YIJIOB HPSIMOYTOJIbHUKA, KBa-
JpaTta ISl UX MOCTPOEHUs], BBIYUCICHHUS IUIOIIAAM U IEepUMeTpa.
6 BpIaucisaTs IepuMeTp M miIoliaab KBaJapara, MpsIMOYTOJIbHUKA,
¢uryp, cocraBiIeHHBIX U3 NPSIMOYTOJBHUKOB, B TOM 4uciie Gu-

ryp, n300pak€HHBIX Ha KJIeT4aTOl Oymare.

6 Ilonmp30BaThCs OCHOBHBIMH METPHUYECKUMH EIMHULIAMU H3MeEpe-
HUA [MJIMHBI, IJIOMIAAW; BbIpaXaTb OJHU CAWHWIBI BCIWYHMHBI YE€-
pe3 apyrue.

6 PacnosHaBarth mapajurenenuren, KyO, MCIOIb30BAaTh TEPMHHOJO -
TUIO: BepIINHA, peOpo TrpaHb, HU3MEPEHUs; HAXOJAUTHh H3MEPCHUS
rnapauiesienuriea, Kyoa.

6 Beruncnsate 006EM KyOa, Imapajuienenunesia no 3aJJaHHbIM U3Me-
peHHSAM, OJIB30BATHCS EANHUIIAMU U3MEPEHUsI 00bEMa.

6 Pemarp HeclnoXXHBIE 3aJadydl HA H3MEPEHHE TEOMETPUYECKHX Be-
JWYUH B TPAKTHUECKUX CHUTYALUSX.

6 knacc

Yucaa u ebriuucaeHus

3HaTh W MOHUMAaTh TEPMHUHBI, CBSI3aHHBIE C Pa3JIMYHBIMU BHUJIAMH
YpceNl W CIoco0amMu WX 3alHUCH, MEePeXOoanuTh (€CIM 3TO BO3MOYKHO)
OT OJHOH (POPMBI 3alMCH YHUCIA K JAPYTOM.

CpaBHUBAaTh W YHOPANOYUBATH II€JIBIE 4YHCIA, OOBIKHOBEHHBIE U
JECSITUUHbIE JApOOM, CpaBHUBATH YHCIA OJHOIO M Pa3HBIX 3HAKOB.
BeinonHsTh, coueTasi yCTHbIE W IHCbMEHHBbIE TNpUEMBI, apudme-
THYECKUE IEHCTBUSI C HATypaJIbHBIMH M IEJIBIMH YHUCIAMH, OOBIK-
HOBEHHBIMH M JE€CATHYHBIMH APOOSMH, TMOJOXHUTEIBHBIMU U OT-
pHUIIaTEeIbHBIMH YUCIIAMH.

6 BBIUMCISITH 3HAUEHUS] YMCIOBBIX BBIPAXKEHUU, BBINOJHSITH HPHU-
KHIKY U OIEHKY pe3yJibTaTa BBIYMCICHHN; BBINOJIHITH Mpeobdpa-
30BaHHUS YHCJIOBBIX BBIPAKECHHUM Ha OCHOBE CBOWCTB apu(MeTH-
YEeCKHUX JTECHCTBUMA.

COOTHOCUTh TOUKY Ha KOOPAMHATHOM HOPSIMOM C COOTBETCTBYIO-
UM € YHCIIOM M H300pakaTh 4YHcia TOYKAMU Ha KOOPIWHATHOM
NpsIMOM, HAXOAUTb MOAYJIb YUCIA.

o

o

o

o
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6 COOTHOCHTH TOYKH B TMPSIMOYTOJbHOW CHCTEME KOOpJIHMHAT C KO-
OpAWHATAMHU 3TOW TOUKH.

6 OKpyIJISATh IeNble YHuciia W JECATHYHBIE ApOoOM, HAXOAUTH IIPH-
OJIMDKCHHS YUCEI.

YJucaoevle U OYyKB8eHHbLE 8bIPAdNCeHUS
6 IloHnMaTe W ymoOTPeOISITH TEPMHHBI, CBSI3aHHBIE C 3aMHCBIO CTeE-

MIEHW YHCJIA, HAXOAMTh KBaJpaT W KyO 4UHWCIa, BBIYUCIATH 3Haue-

HUSI YHCJIOBBIX BBIPAKEHUI, COIepkKalluX CTENCHHU.

6 llomp3oBaThCs TpPHU3HAKAMH  JIEIMMOCTH, pacKiaablBaTh  HATy-
panbHBIE YHCIAa Ha MPOCTHIE MHOXKHUTEIH.

6 Ilomp3oBaThcst MacmTabOM, COCTaBIATH MPOMOPIUN W OTHOIICHHS.
6 Mcronp3oBaTh OyKBBI 1t 0003HAYCHUSI YHUCEIT TP 3aITUCH MaTe-
MAaTHYECKUX BBIPA)KEHHUH, COCTABIISATH OYKBEHHBIC BBIPAXKCHHUSA H

(hopMyIBl, HAXOAWTH 3HAYEHHsI OYKBEHHBIX BBIPAKEHUH, OCY-

IIECTBISASI HEOOXOIMMBIE TIOJICTAHOBKH M TNPeoOpa3OBaHUSI.

6 HaxonuTb HEW3BECTHBIM KOMIIOHEHT paBEHCTBA.

Pewenue mexcmossix 3adau

6 Pemarp MHOTOmIArOBBIE TEKCTOBBIE 3aJa4Ml  apU(YMETHYECKUM
CIIOCOOOM.

6 PemaTh 3amaum, CBs3aHHBIE C OTHOIICHHWEM, IPOMNOPLIHUOHAIBHO-
CTBIO BEIMYMH, IIPOLIEHTAMH; pEIIaTh TPH OCHOBHBIC 3a1addl Ha
JIpOOU U TPOIIEHTHI.

6 Pemars 3amaum, coxaeprkamiue 3aBHCHMOCTH, CBSI3BIBAIOIINE BeE-
JIMYUHBI: CKOPOCTh, BPEMS, PACCTOSIHHUE, II€HA, KOJIWYECTBO, CTO-
MMOCTh; TPOU3BOJAUTEIBHOCTH, BpeMs,, 00BEMa paldOTHI, HCIOIb-
3ysi apudmerndeckue JEUCTBUsI, OIEHKY, HPHUKHAKY; I10JIb30-
BaThCsl €IMHUIIAMH HW3MEPEHUSI COOTBETCTBYIOIINX BEIWUYHH.

6 CocTaBisiTh OyKBEHHBIC BBIPAKEHHUS 110 YCJIOBHIO 3a/1adH.

6 M3BinekaTh WHQpOpPMAIMIO, TPEJICTaBICHHYIO B TaOJHMIAX, Ha JIH-
HEWHOM, CTOJI0YaTOll WM KPYroBOW amarpamMmax, HHTEPIPETHPO-
BaTh MpPEJCTaBJICHHBIC JAaHHBIC; MCIIOJb30BaTh JAaHHBIC TNPH pelIe-
HHH 33/1a4.

6 IlpencraBiare HMHPOPMALHMIO C IOMOLIBIO TaONHI, JWHEHHOW W
CTOJOYATON JMarpaMm.

Hazasadnas zeomempus

6 IlpuBomuTe TpHMEphl OOBEKTOB OKPYIKAIOLIETO MHpa, HMEIOMINX
(hopMy H3YYEHHBIX TEOMETPHUYECKHX IUIOCKHX M  IMPOCTPAHCTBEH-
HbIX (uryp, mpuMepbl paBHBIX M CUMMETPUYHBIX (QUTYP.

6 I300pakaTb C TOMOIIBIO LHPKYJSA, JHWHEWKH, TPaHCIOPTHpPAa Ha
HEJITMHOBAaHHOW W KJeT4yaTod Oymare W3ydeHHBIE IIJIOCKHE TeoMe-
Tpudeckue GUrypsl U KOH(QUIypaluuu, CUMMETPUYHBIE (DUTYPBHI.
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6 Ilonp30BaTbcs TI'EOMETPUYECKHUMH IOHSATHSIMU: PABEHCTBO (UTYP,
CUMMETpHUS; HCIOIb30BATh TEPMUHOJOIUIO, CBA3AHHYIO C CHMMeE-
TpUeH: OCb CUMMETPHUHU, LIEHTP CUMMETPUH.

6 HaxoanuTp BENMYHUHBI yIJIOB M3MEPEHHEM C MOMOIIBIO TPAHCIIOP-
THpa, CTPOWTH YIJbl 3aJaHHOM BEJIWYWHBI, IIOJIB30BATHCS TIPHU
pelIeHny 3ajad rpagyCHOM Mepoil YIrJIOB; paclo3HaBaThb Ha 4Yep-
TeKaxX OCTPbIH, NPSIMOI, pa3BEPHYTHIM U TYyHOW YIJIBL.

6 BpIUHCISITE ONMMHY JIOMaHOH, NMEPUMETP MHOTOYTOJIbHHUKA, IOJb -
30BaThCs €AUHULIAMHU HW3MEPEHHs JUIMHBI, BBIPAXXATh OJHU €JHU-
HULBI U3MEPEHUs JJIMHBI Yepe3 ApyTHe.

6 HaxonuTe, UCIONB3ys 4EepTEXKHBIE HHCTPYMEHTHI, PACCTOSIHUS:
MEXIy ABYMSI TOYKaMH, OT TOYKH /IO NPSIMOH, /UIMHY IIyTH Ha
KBaJpaTHOU CETKE.

6 Beraucisite momanas GUryp, COCTaBISHHBIX U3 MIPSIMOYTOJIbHU-
KOB, HUCIIOJIB30BaTh pa3OMeHNe Ha NPSAMOYTOJILHUKH, HA paBHbBIC
(¢urypsl, nocrpanBanue 10 IPSIMOYTOJIBHNUKA; TTOJIB30BATHCS OC-
HOBHBIMHU CAUWHHIAMHU HU3MCPCHUA IIJIOIaAH, BbIpa’kaTb OJHUH
€AWHUIIBI U3MEPEHUSI TUIOMIAIN Yepe3 ApyTHE.

6 PacrnoznaBath Ha MoIedsX M HM300paXEHHMAX MUPaMHULY, KOHYC,
LMIINHJIpP, HCIOJIb30BATh TEPMHUHOJIOTHIO: BEpIINHA, pebpo,
rpaHb, OCHOBAaHHE, Pa3BEPTKA.

6 UM300paxkarh Ha KJeT4aTOW OymMare TMPsSMOYTOJbHBIA Mapasie-
JIeTIUTIe .

6 Beraucaste 00bEM NIPSIMOYTOJIBHOTO HapaielsienuIiesia, Kyoa,
MMOJBb30BAaTHCA OCHOBHBIMH €INMHUIIAMU U3MCPCHUSA O6'I)éMa; BbI-
paxaTh OJTHH €IMHUIIBI U3MEPEHUST 00BbEMA Uepes3 IApyrue.

6 Pemarp HecioXKHBIE 3a/ladydl HAa HAXO0XICHHE T'€OMETPHUUECKHX BE -
JIUYUH B TPAKTHYECKUX CHUTYALUSX.
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TEMATUYECKOE TMJIAHUPOBAHME YYEBHOIO KYPCA (MO TOAAM OBYYEHMA)
5 knacc (He meHee 170 v)

HasBanue
pasaea (Tembl)
Kypca (44c/10 4acoB)

OcHOBHOE coaepiKaHue

OcHOBHbIE BU/AbI AeATETbHOCTU o6yqa10umxc;|

HartypaibHbIe
yucia. JleficrBusa
CHaTypa/IbHbIMH
4HCIaMU

(43 4)

HecsTuuHasi cucrema cuHcie-
HUsA. Psin HaTypamdbHBIX YHCEI.
Harypanbnsblit psin. Yuciao O.
HartypanpHble uncia Ha Koop-
auHaTHOM mpsimoli. CpaBHEHUE,
OKpYTIJICHUE HATypaJIbHbIX YUCEI.

ApudmeTHdeckue JIeHCTBUS C
HaTypaldbHBIMH unciamu. CBo¥i-
CTBa HYyJIsI TPH CIOXEHHH U
YMHOY>XEHUH, CBOMCTBA €IMHUILIBI
npu yMHoxeHuu. Ilepemectu-
TEJIbHOE U COYETaTeJIbHOE CBOIi-
CTBa CJIOXKEHUS U YMHOXEHWUS,
pacnpeneuTeIbHOe  CBOWCTBO
YMHOXEHUS.

Jlemurenu u KpaTHBIC YHCa, pa3-
JIOKCHUE YHMCJIia HA MHOXHTCIIH.
Jenenune ¢ ocratkoM. IIpocTsie u
coctaBHble uncia. [Ipusnaku ne-
auMocTHd Ha 2, 5, 10, 3, 9.

CreneHb ¢ HaTypaJbHBIM IIOKa-
3aTCJICM.

YuTaThk, 3allUChIBATh, CPABHUBATh HaTypaJbHbIC UNCIA;
npeajiaraTb U 06CyXJaTh CIHOCOGBI YIIOPSAOYHBAHUS
4ycell.

H306pakaTh KOOPJIMHATHYIO IIPSIMYIO, OTMeYaTh 4ucia
TOYKaMHU Ha KOOPJMHATHOM mpsMOM, HAXOAUTB KOOpPIU-
HATBI TOUKH.

HcciepoBaTh CBOMCTBA HaTypallbHOTO psifa, uucen O u
1 pu cHOXKEHNN U yMHOXKEHUH.

Hcno/sib30BaTh NpPaBUJIO OKPYIVICHHUS HATYpPAJIbHBIX YH-
cenl.

BbINOJIHATE apuPMeTHUYECKHEe JeHCTBHS C HaTypalbHbI-
MH YHCIaMH{, BBIYMCJAATH 3HAUEHHUS YHCIOBBIX BBIpaXe-
HUH co ckoOkaMu 1 6e3 CKOOOK.

3anuceiBaTh IIPOU3BEACHUE B BUJE CTCIECHU, YUTATh
CTEIICHU, UCIMO0JIb30BaTh TEPMHHOJIOTHUIO (OCHOBaHUE,
TI0Ka3aTelb), BBIYUCAATh 3HAYEHHUs CTeTIeHEeH.
BBINOJ/IHATL NPUKUAKY M OL€HKY 3HAYCHMII YHCIOBBIX
BBIpOXEHUMN, IpeAJsaraTb U NpUMeHATb NPUEMBI NPO-
BEPKHU BbIYUCICHUH.

Hcnosib30BaTh NPHM BBIYMCJIEHHUAX IEPEMECTUTENBHOE U
COUeTAaTeNbHOE CBOHCTBA CIOKEHHSI M YMHOXEHHS, pac-
TIpeJIeIUTEIFHOE CBOWCTBO YMHOXCEHHS; (POPMYJIHPOBATH
M NPUMEHATh MNpaBWIA NpeoOpa3oBaHMS UYUCIIOBBIX BBI-
paXeHH Ha OCHOBE CBOMCTB apHU(METHUYECKHUX ICHCTBUU.
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LT

YucnoBbIe BBIPAKCHUS; MTOPS-
JTOK JICUCTBUM.

Pemenue TeKCTOBBIX 3ajad Ha
BCC apu(PMETHICCKUE JICHCTBUS,
Ha JIBIDKCHUC U TTOKYITKU

HccaepaoBaTh 4HCIIOBBIC 3aKOHOMEPHOCTH, BBIABUTATh U
060CHOBBIBATh runoTes3nbl, Gpopmy/IMpoBaTh 06061IEeHUS
U BBIBOJBI II0 pe3ylbTaTaM MPOBEAEHHOTIO NCCIIEIOBAHMS.
dopMy/IMPOBAThL ONpeAesIeHUs IeIuTels U KpaTHOro,
HasbIBaTh [EIUTEIIM W KpaTHBIC YHCJIA; PAaclo3HaBaTh
MIPOCTHIE U COCTaBHEIE Yncia; pOPMyIMpOBaTh U MpUMe-
HATbh NPU3HAKMU AeiauMocTv Ha 2, 3,5, 9, 10; npuMeHATH
aJITOPUTM pa3JIOKEHUs YHClIa Ha MPOCThIE MHOXKUTEIH;
HaXOAUThb OCTAaTKH OT AEJICHUS M HEMOJHOE YacTHOE.
Pacnio3sHaBaTh HCTHHHBIC U JOXHBIC BBICKA3bIBAHUS O
HaTypaJIbHBIX YHCJIaX, HPUBOAUTh NMPHMeEPbI U KOHTP-
IIpUMEpPHl, CTPOUTh BbICKAa3bIBAHUSA U OTPHUIIAHUS BbI-
CKa3bIBaHUN O CBOMCTBAX HATypaJIbHBIX YHUCEI.
KoHcTpyupoBaTh MaTeMaTHYeCKHe MpeJJIoKeHHUs C Io-
MOIIBIO CBSI30K «H», «HIIM», «ECIH..., TO...».

PemiaTh TekcTOBBIE 3a1aud apUPMETHUYECKHUM CIIOCOOOM,
HMCNOJIb30BaTh 3aBHCHUMOCTH MEX1y BeIUYMHAMH (CKO-
poCTh, BpEMs, PACCTOSHHE; IIeHa, KOJHUYECTBO, CTOMMOCTH
U 71p.): aHAJIM3UPOBATh M OCMBICJAMBATB TEKCT 3a/1a4H,
nepedopmMyaupoBaTh ycioBue, U3BJEKATh HEOOXOANMBIC
JlaHHBbIE, YCTAHABJMBAThH 3aBUCHUMOCTH MEXIy BeIMYMHA-
MH, CTPOMUTD JIOTHYECKYIO IIETIOUKY PacCy KJICHHH.
Moae/mMpoBaTh XOJ1 PEUICHHUS 3aJa4H C ITOMOIIBIO PH-
CYHKa, CXEMBbI, TaOJIULIbI.

IIpuBOANUTSL, pAa36MpaTh, OLEHUBATh Pa3JIMYHBIC PeIlle-
HHsA, 3allMCU PCIICHHUH TEKCTOBBIX 3a1ad4.

KpUTHUYeCKH OLleHMBATh IIOJIy4YEeHHBIN pe3yibTar, 0Cy-
LIeCTBJIATb CaMOKOHTPOJIb, IPOBEPsisi OTBET Ha COOTBET-
CTBHUE yCJIOBHUIO, HAXOAUTh OIIHOKH.

PewmiaThb 3a1a4¥ ¢ MOMOIIBIO Tepedopa BCeX BOZMOYKHBIX
BapHaHTOB.

3HAKOMHUTBCS C UCTOPHEN pa3BUTHS apUPMETUKH




8¢

IIpodonrcerue

HasBanue
pasaea (Tembl)
Kypca (4ucjio 4acoB)

OcHOBHOE cojepixKaHue

OcHOBHBIE BHU/JbI AE€ATEC/IBHOCTHU 06y‘la]011ll/IXCH

Harasanasi reo-
MeTpus. JIuHuKU
Ha NJIOCKOCTH
(124)

Touka, mpsimMasi, OTPE30K, JIyY.
Jlomanasi. W3mepeHue IJIUHBI
OTpE3Ka, METPUUECKUE E€IUHUIIBI
u3MepeHus: JuHbl. OKPYKHOCTH
U KpYyT.

ITpakTnueckas pabora «Iloctpo-
€HHE y30pa U3 OKPYKHOCTEU».

VYron. Ilpsimoii, ocTpbIii, TynOMN
U pa3BEpHYTHIN yriael. M3mepe-
HUE yIJIOB.

ITpakTnueckas pabora «Iloctpo-
€HHE YTJIOB»

Pacno3sHaBaTh Ha uepTexkax, pUCyHKaX, OMChIBATh, HC-
MOJIB3YsI TEPMHUHOJIOTHIO, 1 M3006pakaTh C IOMOIIBIO
9epTEKHBIX HWHCTPYMEHTOB: TOYKY, IPSIMYIO, OTPE30K,
JIyd, YToJI, IOMaHyI0, OKPY>KHOCTb.

PacnosHaBaTh, NPHUBOJMTL NPHUMepPbl OOBEKTOB peajb-
HOTO MHpa, HMemmx (opMy HU3y4eHHBIX GQUryp, OLe-
HUBATb UX JIMHEHHbIE Pa3Mephl.

Hcnosb30BaTh JIMHEHKY ¥ TPAHCIIOPTUP KaK HHCTPYMEH-
THI JUISI HOCTPOCHHUS U U3MEPECHUS: U3MEPAThb JUINHY OT-
pe3Ka, BeIHYHNHY yTia; CTPOUTh OTPE30K3aIaHHOH JIITUHBI,
YTOJI, 3aTaHHON BEJININHBI; OTKJIAAbIBATh ITHUPKYJIEM PaB-
HBIE OTPE3KHU, CTPOUTB OKPYXHOCTH 3aJaHHOTO paJanuyca.
H306pakaTh KOHQUIYypalMU T€OMETPUIECKUX QUryp u3
OTPE3KOB, OKPY>KHOCTEH, MX 4YacTel Ha HEJIMHOBAHHOU
U KJeT4yaToii Oymare; mpejJjaraTh, ONMCbIBaTh M 06CYX-
AaTh CIOCOGHI, AJITOPUTMBI TTOCTPOCHHUSI.
Pacno3HaBaTh M U306paKaTh Ha HEJIMHOBAHHOM U KJIET-
gaToil Oymare mpsMOW, OCTPBIHA, TYIOW, pa3BEPHYTHIA
YIJIbI; CPABHMBATD YTJIbI.

BbIYM C/IATSH JUTUHBI OTPE3KOB, TIOMaHbIX.

IloHMMaTh U MCNO0JIb30BaTh NPH pellleHUH 3aJa4 3aBU-
CUMOCTH MEXJIy eIUHHIAMU METPUUIECKOM CHCTEMBI
Mep; 3HAKOMHUTBCH C HEMETPUUSCKUMH CHUCTEMaMHU Mep;
BbIpa)KaTh UIMHY B DPa3jIMIHBIX EIWHHUIAX W3MEPEHUS.
HccnepoBaTh Qurypsl U KOHGUTypaluu, MCIONb3Ys
urdpoBBIE pecypChl
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OGBIKHOBEHHbIE
Apo6u
(48 v)

Jpo6s. IlpaBunbHBIE W Hempa-
BIUTBHBIC JIpoOu. OCHOBHOE CBOW-
cTBO Japobdu. CpaBHEHHUE APOOCH.

CioXKeHHe U BbIYMTAHHUE OOBIK-
HOBEHHBIX Jpo0Oeii. CmemmanHas
Ipo0b. YMHOXXCHUE W JICJICHUC
OOBIKHOBEHHBIX ApoOeii; B3auM-
HO-0OpaTHBIE APOOH.

Penrenne TEKCTOBBIX 3agad, CO-
nepkamux apoou. OCHOBHEBIC 3a-
a4dd Ha Opoou.

IIpnmenenne OyKB I 3allUCH
MaTEeMaTUYE€CKHUX BBIPAXKECHUU U
OpEeAI0KEHUN

MoaepoBaTh B rpadudeckoi, npeaMeTHoi popme, ¢
IIOMOINIBIO KOMITBIOTEpPA MOHATHUS U CBOWCTBA, CBsI3aH-
HbIC C OOBIKHOBEHHON APOOBIO.

YuTaTh M 3alMChiBaTh, CPAaBHUBATh OOBIKHOBEHHBIE
npobu, npejJjaraTb, 060CHOBBIBATb U 06CYK/AaTh CIIOCO-
OBl YIIOPSITOYMBAHMS IPOOCH.

HN306pakaThb OOBIKHOBEHHBIC IPOOH TOYKAMHU Ha KOOP-
JUHATHOW NPsIMOI; MCHOJIb30BaTh KOOPJIHUHATHYIO IIPsI-
MYIO JJIsI CPaBHEHUSI APOOCH.

dopMy/IMpOBaTh, 3aNMUCHIBATh C NMOMOLIbI0 GYKB OCHOB-
HOC CBOICTBO OOBIKHOBEHHOH JpoOH; MCIOJb30BaTh OC-
HOBHOE CBOHMCTBO JApoOM [UIsl COKpalleHusl IpoOeldl | IpH-
BeJIeHUsI IpoOM K HOBOMY 3HaMEHATENIO.

IIpeAcTaB/IATh CMENIAaHHYIO APOOb B BHAEC HEMPaBUIb-
HOM M BBIAEIATH IEIYIO0 YacTh YHCJa U3 HEMPaBUIBHOU
apoou.

BbpINOHATE apudmMeTHdecKre AeHCTBUA C OOBIKHOBEH-
HBIMH JIpOOSIMH; NPHUMEHATh CBOMCTBA apu(METHYECKUX
JIEUCTBUMA JUUIsI PALlMOHATIM3ALMM BBIYUCICHHH.

BBINOJIHATh NPUKUAKY M OLlEHKY pe3ylbTaTa BBIYHCIIE-
HUil; IpejAJiaraTh U MIPUMEHATbh NPHUEMBI NIPOBEPKHU BHI-
YUCJICHUI.

IIpoBOAUTH HUCCIELO0BAaHUSI CBOWCTB ApoOeii, onmupasich
Ha YHCJIOBBIE J3KCIICPUMEHTDI (B TOM YHCJIC C INOMOIIBIO
KOMITBIOTEPA).

Pacnmo3HaBaTh WCTHUHHBIE U JIOKHBIE BBICKA3BLIBAHUS O
po6six, IPUBOAUTL NMPHUMEPbI U KOHTPIPUMEPHI, CTPO-
UThb BbICKA3bIBAHMA U OTPUIAHUS BHICKa3bIBAHHIA.
PemiaTh TEKCTOBBIC 33JjauH, COJCpIKALIHe JPOOHbBIC TaH-
HBIC, ¥ 33JaYM Ha HAXOXXJICHHE YacTH I[eJIOTO U ILEeJI0TO0
I10 €T0 YacTH; BBISIBJIAATh UX CXOACTBAa U pa3/INYHUA.




013

IIpodonrcerue

HasBanue
pasaea (Tembl)
Kypca (4ucjio 4acoB)

OcHOBHOE cojepixKaHue

OCHOBHBIE BHUAbI A€ATC/IBHOCTH Oﬁy‘lalOI.III/IXCH

MogeMpoBaTh XOJ pELICHHUS 3aJa4i C ITIOMOIIBIO PH-
CYHKa, CXEMBbI, TaOIULIBI.

IIpuBOAMTSH, pa36upaTh, OLEHHBATh pPa3JINYHBIC pPellle-
HHS, 3aIIMCH PELICHUH TEKCTOBBIX 3a/1ad.

KpuTHyeckm omeHMBATh IIOJyYCHHBIH pe3yJsbTaT, OCy-
MIECTBJIATH CAMOKOHTPOJIb, IIPOBEPsisi OTBET HAa COOTBET-
CTBHUE yCJIOBHIO, HAXOAUTb OIIHOKH.

3HAKOMUTBCS C UCTOPHEH pa3BUTHS apUPMETHKU

Harnsagnast
reoMeTpusl.
MHOroyroJicHUKu
(104)

MuoroyroabHuku.  YeTbIpéx-
YTOJIBHHK, OpsIMOYTOJIBHUK,
KBagpar.

ITpakTnueckas pabdora «Iloctpo-
€HHEe NPSIMOYI'OJIbHUKA C 3aJaH-
HBIMHU CTOPOHAaMU Ha HEJIHHO-
BaHHOW Oymare».

TpeyronbHUK.

[Tnomane U nepuMeTp MpsIMO-
YTONBbHUKAa U MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX W3 HPSIMOYTOJIb-

HUKOB, C€IWHUIBbI HN3MCPCHUA
I1omaau. HepHMeTp MHOT'O-
YTOJbHUKa

OnuchbIBaTh, UCNOJIB3Ys TEPMUHOJIOTHIO, U306paXKaTh C
TOMOIIBIO YePTEKHBIX HHCTPYMEHTOB U OT PYKH, MOJIE-
JIUPOBATH U3 OyMaru MHOTOYTOJIBHUKH.

IIpMBOAMTEL MPUMePHI 00BEKTOB PEaIbHOI0 MUPA, UMEIO-
mux (GopMy MHOTOYTOJNIbHHKA, MPSIMOYTOJBHHUKA, KBa-
ZpaTta, TpeyrolbHIUKa, OeHUBATh WX JIMHEHHBIE pa3Mephl.
BbI4MC/IATB: NEpUMETP TPEYrOJIbHUKA, MIPSIMOYTOJIBHU-
Ka, MHOIOYTOJIbHMKA; IUIONIAaAb IPsIMOYIOJIbHHUKA, KBa-
npara.

HN306pakaTh OCTPOYTroJbHBIS, IPSIMOYTOJIbHBIE U TYIIO-
YTOJIbHBIE TPEYTOJIbHUKU.

CTpouTb Ha HEJIWHOBAaHHOW W KJIETUYATOH Oymare KBa-
IpaT U MPSIMOYTOJIBHHUK C 33JaHHBIMHU JUIMHAMH CTOPOH.
HccnepaoBaTh CBOMCTBA MNpsIMOYrobHHKA, KBaJpaTa Iy-
TEM SKCHEpHUMEHTa, HAOIIOJACHUS, N3MEPCHUs, MOJICIIH -
poOBaHMs; CpaBHUBATh CBOMCTBa KBajgpaTa M IPsIMO-
YIOJIbHUKA.
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KoHcTpynpoBaTh MaTeMaTU4YeCKHE IpeJI0XKeHHMs C [10-
MOIIBIO CBSI30K «HEKOTOPBII», «I000i». Pacrno3sHaBaTh
HUCTUHHBIC U JIOKHBIC BBICKA3bIBaHHUA O MHOTOYI'OJIbHHU-
KaX, NIPUBOJAMUTHL NPUMeEPbl U KOHTPIPUMEPBHL.
HccieaoBaTh 3aBHCMMOCTD IUIOLIAAU KBajpara OT JUIH-
HbI €0 CTOPOHHEI.

HicnoJib30BaTh CBOMICTBA KBAaJPAaTHOI CETKU JJI IOCTPO-
ceHUs GUryp; pa3éMBaTh NPSIMOYTOJIbHHUK Ha KBaJIpPaThl,
TPEYTONbHUKHU;, COCTABJIATB (QUTYpPHl U3 KBaJgpaToB M
OPAMOYTOJIBHUKOB U HAXOOWUTh HUX IUIOIIAaAb, pa36HBaTL
¢urypsl Ha TPSIMOYTOJIBHMKH M KBaJpaTbl U HaXOIWUTh
UX miomaikb.

Bblpa)KaTL BCJIMYUHY IIOMAaar B pa3IMYHbIX €AWHUIAaX
U3MEPEHUSI METPUYECKOMN CHUCTEMBI MEp, IOHUMATh U HC-
N0JIb30BaTh 3aBHCHMMOCTH MEXIy METPHUUCCKUMHU CIU-
HUaMU U3MCEPCHUS IJIOIa .

3HAKOMHUTBCS € MPUMepPaMH NPHMMEHEeHHUs IO 1
nepuMeTpa B NpaKTHYECKUX cuTyanusax. PemaTrs 3apa-
4M W3 peabHOI )XU3HU, IpeAJaraTh U o6CyKAaTh pas-
JINYHBIE CIMIOCOGBI PEemnIeHUs 3a0ad

JdecaTu4yHbie
Apo6u
(38 4)

Jlecstnunast  3amuck  ApoOeii.
CpaBHEHHE ICCATUIHBIX IPOOCii.

JleficTBUsST C AECATUYHBIMHU JpO-
Osimu. OKpyTJIeHHE JeCATHYHBIX
ApoOeH.

Pemenune TEeKCTOBBIX 3a4ad, CO-
aeprkamux apoou. OCHOBHBIC 3a-
Ja4du Ha JIpoou

IlpeacTaBAATh JSCATHYHYIO APOOb B BHJIE OOBIKHOBEH-
HOH, YATATh M 3alHMCbIBAaTh, CPABHUBATh JECSTUIHEIC
npoOu, mpeAJjaraTbh, 060CHOBBIBATb U 06CYKAATh CIIOCO-
OBl YIIOPSIIOYMBAHMSL ICCATUYHBIX JIPOOCH.
H306pakaThk AeCSITHYHBIE IPOOH TOYKAMH Ha KOOPIH-
HATHOM MPSIMOM.

BBIABJIATH CXOACTBA M PAa3/IMYUsA NpaBui apudmernye-
CKHX NeHCTBUH C HATypaJbHBIMH YUCIAMH U JIECSITHY-
HBIMHU IPOOSIMHU, OOBSICHSTH UX.
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IIpodonrcerue

HasBanue
pasaea (Tembl)
Kypca (4ucjio 4acoB)

OcHOBHOE cojepixKaHue

OcHOBHBIE BHU/JbI AE€ATEC/IBHOCTHU 06y‘la]011ll/IXCH

BbINO/IHATL apudMeTHYECKUE NOEHCTBUSA C ICCITUYHBI-
MH OpOOsSIMH; BBINOJIHATD NPUKUAKY M OLEHKY Pe3ylib-
TaTa BBIYUCJICHHUH.

[IpuMeHATH CBOMCTBA apu(pMETUUYCCKUX ACUCTBHI NI
paluuoHaIM3auy BEIYUCIEHUH.

I[IpMeHATh NPABWJIO OKPYIJEHHUA JCCITHYHBIX ApoOeii.
I[IpoBOoAUTHL MCCAEJ0BAHUSA CBOWCTB JCCATUYHBIX JIPO-
Oeif, omupasch Ha YHCIOBBIE OKCIIEPHUMEHTH (B TOM
YHUClie ¢ MOMOINBIO KOMIIBIOTEPA), BbIABUTraTh THIIOTE3BI
U IPUBOJUTH UX 00OCHOBAHMSI.

Pacnmo3HaBaTh WCTHHHBICE U JIO)KHBIE BBICKA3BIBAHUSI O
po6six, IPUBOAUTE NMPHUMEPbI U KOHTPIPUMEPHI, CTPO-
MTb BbICKAa3bIBAHMSA U OTPUIAHUS BBICKA3bIBAHMH.
PemiaTh TeKCTOBBIC 3a7ja4H, CoASpIKAIIE IPOOHBIC JaH-
HbIE€, U HAa HAXOXJEHHUE YacCTHU LIeJOro U LEJIOr0 IO €ro
JacTH; BbIABJIATH UX CXOACTBA U pa3JIn4Hs.
MoaenupoBaTh XOJ pPEUISHUs 3aJa4yd C NOMOIIBIO PH-
CyHKa, cxembl, Tabnuuel. [IpyBoaguTb, pa3éuparTs, one-
HMBATb pPAa3JIUYHbIE PELIECHUS, 3alIUCU PELLIEHUN TEKCTO-
BBIX 3a1a4.

OnepupoBaTh JIpPOOHBIMH YHCIAMH B PEATbHBIX KU3HCH-
HBIX CUTyalUsIX.

KpuTnyecku omeHMBaThb II0JIyYeHHBIH pe3yJibTar, OCy-
MECTBJIATE CAMOKOHTPOJIb, ITPOBEPsAsA OTBET HAa COOTBET-
CTBHE YCJIOBHUIO, HAXOIUThH OIINOKH.

3HAKOMUTLCS C UCTOPHEH pa3BUTHS apUPMETHKU
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Harnaanas
reoMeTpus.
Tena u purypst
B IPOCTPAHCTBE
(94)

MmuororpanHuku. M3oOpakeHue
MHOI'OTpaHHUKOB. Monenu mnpo-
CTPaHCTBEHHBIX TEIl.

IIpssMOyTOaBHBIN HTapajieaenu-
nen, ky6. Pa3BépTku KyOa u na-
paulenenunena.

IlpakTuueckass pabora «Pa3z-
BEPTKaA KyOa».

O0BéM Kyba, NIPSIMOYTOJIBHOIO
Hnapauiesieumne1a

PacnosHaBaTh Ha YepTekax, PUCYHKaX, B OKpy>kalo-
meM MHpe MpsMOYroJIbHBIA Iapajuiesnenunes, Kyo,
MHOT'OI'DAHHHMKH, OUCBhIBATh, UCNOJIb3ysd TEPMHHOJIO-
TUI0, OLleHUBATh JINHECITHBIC pa3MephI.

IIpuBOAUTL NMPHUMeEPBI OOBEKTOB PEATHLHOTO MHUPA, HMe-
OIMX (GOopMy MHOTOTPAaHHHKA, IPSIMOYTOJIBHOTO Iapas-
Jenenunena, Kyoa.

H3o06pakaThk Ky0 Ha KileT4aToi Oymare.

HccnepoBaTh CBOMCTBaA Ky0a, MpsSIMOYTOJIBHOTO Mapai-
JIeJIeNUIe/1a, MHOIOTPAaHHUKOB, UCIIOIB3YsI MOJCIIH.
Pacno3HaBaTh U M306pakaThb Pa3BEPTKH KyOa U mapali-
nenenunena. MoaeaupoBaThk Ky0 U IapajulesienuIe] u3
OyMaru ¥ IpoYux MaTepHalloB, OGbACHAThL CHOCO6 Mo-
JIeTTUPOBAHMSL.

HaxoauThb u3MepeHus, BBIYMC/IATD IUIOMIA b TOBEPXHO-
cth; 00BEM KybOa, HPSIMOYTOJIBHOTO IapajijiesienuIie ia;
HMCC/IeA0BaTh 3aBHCHUMOCTb 00BEMa KyOa OT JUIMHBI €ro
pebpa, BBIABUIraTh U 060CHOBBIBATb rUNOTE3Y.
Ha6unioaTh ¥ NPOBOJUTHL AHAJIOTUU MEX[Y HOHATHSIMHU
IJIoMAAN U 00bEMa, TIepUMeTpa M IUIOIIA A TOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIC W JIOXKHBIE BBICKA3bIBAHUS O
MHOTOTI'paHHUKaX, MNPUBOAUTb NMPHUMeEPHI U KOHTPIIPHMeE-
pbl, CTPOUTB BbICKAa3bIBAHUS M OTPHUIIAHMS BHICKA3bIBa-
HUH.

PemiaTh 3aja4M u3 peajbHON KHU3HU

IloBTOpEeHue
1 0600611 eHue
(10 4)

IToBTOpEeHHE OCHOBHBIX MOHSITHUH
M METOJIOB Kypca 5 kiacca, 0606-
IIEHUE 3HAHUK

BBIYMCIATHL 3HA4YCHUS BBIpXKEHUH, COAEpIKAIUX HATY-
paJbHBIC YHCIIa, OOBIKHOBEHHBIE U JECSTHYHBIE Ipo0OH,
BBITMIOJIHSTH ITPeOoOpa30BaHUS YHUCEIT.

BbIGMpaTh CHOCOG CpaBHEHHS 4YHUCEJ, BBIYUCIICHUM,
NPUMEHATh CBOUCTBA apu(PMETHUYSCKUX ICUCTBHUH IS
panMoOHAIM3aNHNH BEIYHCIICHUH.
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IIpodonrcerue

HasBanue
pasaea (Tembl)
Kypca (4ucjio 4acoB)

OcHOBHOE cojepixKaHue

OCHOBHBIE BHUAbI A€ATC/IbHOCTH Oﬁy‘lalOI.III/IXCH

OcylecTB/JIATh CAMOKOHTPOJIb BBHINOJIHAEMBIX ICHCTBUI
M CaMOTIPOBEPKY pe3yJibTaTa BBIYMCIIEHUH.

PemaThb 3aja4u 13 peasibHOM )XKU3HU, IPUMEHATh MaTe-
MaTHUY€CKHE€ 3HaHUA i PCIICHUA 3aJdad U3 APYyTrux
YYEOHBIX ITPEIMETOB.

PemaTh 3aja4yM pas3HbBIMM CIOCO6AaMH, CPaBHHUBATh
CNoCOGBI pelIeHHs 3a7a4d, BbIOUPATh PpalMOHAJIbHBIN
cnoco6

6 knacc (He meHee 170 v)

HasBanue
paszea (Tembl)
Kypca (44c/I0 4acoB)

OcHOBHOe cojepxaHue

OCHOBHBIE BHU/bI A€ATE/IBHOCTH 06yqalonmxca

Hartypa/ibHble
4ucaa
(30 v)

Apudmernyeckne OeHCTBUS C
MHOTO3HAYHBIMH  HaTypaJbHBI-
MH 4uciiaMu. YuCIIOBBIE BbIpa-
JK€HUsl, TOPSAAOK AEUCTBUM, HC-
NOJb30BaHUE CKOOOK. Oxpyrie-
HHUE€ HATypaJbHbIX YHCEJI.
Jenurenun W KpaTHBIC YHCIA;
HauOONbIINUNA OOLIUH IEJIUTEND U
HaWMeEHbIIIee o0IIIee KpaTHOE.

BbINOJIHATh apudpMeTHYECKHe AeWCTBUA C MHOTO3HAU-
HBIMH HAaTypalbHBIMH YHCIAaMH, HaXOAWUTb 3Ha4YeHMs
YHCJIOBBIX BBIpQXEHHH CO CKOOkamMum # 0e3 CKOOOK; BbI-
YUCJAATh 3HAYE€HMs BBIPAKCHUH, COJAEP)KAIIUX CTENCHH.
BBINOJIHATE NPUKHUAKY M OLEHKY 3HAauYeHUH YHCIOBBIX
BBIpAKEHHUH, NPUMEHATh INPUEMBI NPOBEPKU pe3yibTara.
Hcnosb30BaTh MNpPH BBIYHUCIAEHUAX II€PEMECTUTENBHOE U
coyeraTelbHOE CBOMCTBA CIIOKEHHWS U YMHOXEHHUs, pac-
IpeAeIUTEebHOE CBOWCTBO YMHOEHUS OTHOCHUTEJBHO
CJIOKCHHUS, CBOMCTBA apU(PMETHYECKUX CHCTBUMA.
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Paznoskenne gucia Ha IPOCTHIC
MHOXXHUTEJH. J[eIUMOCTh CYyMMBI
U npousBeAeHus. JleaeHue ¢ oc-
TaTKOM.

Pemmenne TekCTOBBIX 3a1a4

HcciepaoBaTh 4YHCIOBBIE 3aKOHOMEPHOCTH, MPOBOJUTH
YHCIIOBBIE YKCIIEPUMEHTHI, BBIABUTaTh U 06G0CHOBbIBAThH
TUIOTE3bI.

dopmyIMpoOBaTh ONpefesIeHUA IeIUTeNs U KPpaTHOTO,
HaAMOOIBIIETr0 OOIIEro ACIUTEIISI U HAUNMEHBIIIErO 00IIero
KpaTHOTO, IMPOCTOr0 U COCTABHOT'O YHCEJI; UCIIOIb30BaTh
9TH NMOHSTHUS IPU PEIICHUH 3aJ1a49.

[IpyuMeHATh aJITOPUTMbI BBIYUCICHUS HAUOOIBIIECTO
o0mIero JenuTesisi U HaUMEHBIIEro OOIIero KpaTHOTO
JBYX YHCEJ, allTOPUTM Pa3JIOKCHUSI YucJia Ha MPOCTHIC
MHOYKHUTEJH.

HccnenoBaTsb yciaoBus AeTuMOCTH Ha 4 U 6.
HccnepgoBaTh, 06CykaaTh, popMyIMpOBaTHL U 0GOCHO-
BBIBaThb BBIBOJ, O Y¢THOCTHU CYMMBI, IIPOU3BEACHHUS: IBYX
4ETHBIX YHCEJ, JBYX HEUETHBIX YHCIIE, YETHOTO M HEYET-
HOI'O YHCEJl.

HccnepoBaTh CBOMCTBA JCIUMOCTH CyMMBI B ITPOU3BE-
IEHUS IHCEII.

I[IpuBOAUTHL NMpPUMeEPHbI YHCEN C 3alaHHBIMU CBOMCTBAMHU,
pacno3HaBaThb BepHble U HEBEPHbIE YTBCPXKICHHUS O
CBOMCTBAxX 4uceJl, OMPOBEPraTh HEBEPHBIC YTBEPIKIACHUS
C TOMOIIBIO0 KOHTPIIPUMEPOB.

KoHcTpyupoBaTh MaTeMaTH4eCKHUe NPeAJI0KEHHS C 10-
MOIIBIO CBSI30K «HY», «HJIH», «ECJH..., TO...».

PemraTh TEKCTOBBIE 3a/a4M, BKIIOYAIOIINE ITOHSITUS IS
JIUMOCTH, apU(PMETHUYECKHUM CHOCOOOM, HCIOIb30BATH
rnepe6op Bcex BO3MOKHBIX BAPHUAHTOB.

MoaesupoBaTh XOJ pEUICHUS 3aJadd C MOMOIIBIO PH-
CYHKa, CXEMBbI, TAOJIUIIHI.

IIpuBOAUTH, pa36MpaTh, OLLEHUBATb Pa3JINYHbBIC pPeIle-
HHSI, 3allUCH PEIICHUI TEKCTOBBIX 3a/a4.
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IIpodonrcerue

HasBanue
pasaea (Tembl)
Kypca (4ucjio 4acoB)

OcHOBHOE cojepixKaHue

OCHOBHBIE BHUAbI A€ATC/IBHOCTH Oﬁy‘lalOI.III/IXCH

KpuTHyecku oleHHMBATh IOJTy4YEeHHBIH pe3yabTaT, Haxo-
JUTH OIIMOKH, OCYIIECTBISATH CAMOKOHTPOJb, MPOBEPSS
OTBET HAa COOTBETCTBHUE YCIIOBUIO

HarasgHas IlepnenaukynsipHBIE  TpPSMBIE. Pacno3HaBaTh Ha YyepTe)Xax, PUCYHKaX CIIydau B3auM-
reoMeTpus. ITapansienbHBIC TIPSIMBIC. HOTO PACHOJIOKEHUS ABYX MPSAMBIX.
IIpsimble HA PaccTosIHHE MLy JIBYMS TOU- H3o6pakaThb cnoMousio ‘-ISpTé)KHLIX MHCTPYMEHTOB Ha
MJIOCKOCTH KaMH, OT TOYKH /10 PSMOH, /UTH- HEJIMHOBAaHHOW M KJIeT4aTOI Oymare JBe NepeceKaroIu-
(74) Ha ITyTH Ha KBAJ[PATHOI CeTKe. ecst PAMBIC, BE MAPAICIBHBIC MPSMBIC, CTPOUTH TPsi-
MYI0, IIEPICHINKYIISIPHYIO JTaHHOA.
ITpumepbl MpsAMBIX B MPOCTPAH- [IpuBOAMTE NpPUMepPHl NapaUICIBHOCTH U NEPIEHINUKY-
CTBE JISIPHOCTH TMPSIMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOIOYIOJIbHUKAaX IEPIICHIUKYIISIPHBIE
¥ napasuiesbHble cTOpoHbl. U306pakaTh MHOI'OYTroOJib-
HUKH C MapajuieIbHBIMH, NEPHCHAUKYJISIPHBIMUA CTOPO-
HaMHU.
HaxoAuThb paccTosiHHEe MEXIY JIByMs TOYKaMH, OT TOY-
KU 10 NPSIMOM, JUITMHY ITyTH Ha KBaJpaTHOW CETKEe, B TOM
YHCIIe UCIIOJNB3Ys HU(DPOBBIE PEeCypChl
JApo6u OObIKHOBEHHAsI APOOb, OCHOBHOE CpaBHHUBaTh M yNopsA04HMBaTh 1poOu, BLIGUPATH CIO-
(32 4) CBOMCTBO JpoOH, COKpalieHue €06 cpaBHEHHUs IpoOei.

npoGeii. CpaBHEHHE W yIOPSIIO-
YyUBaHUE JIPOOCH.

JecsTuunble ApoOu 1 MeTpHuUe-
cKas cucreMa Mep.

IIpeacTaBaATh AecATUYHBIC APOOU B BHIEC OOBIKHOBEH-
HBIX IpoOei U OOBIKHOBCHHBIC B BHJC JICCSITHYHBIX, HC-
N0JIb30BaTh 3KBUBaJIEeHTHbIE MPeACTaBJAeHUs IPOOHBIX
4yCces NPU UX CPAaBHEHUH, IIPU BHIYUCIICHUSIX.
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Apudmerudeckue ASUCTBUS C
OOBIKHOBEHHBIMH M JCCSTHUYHBI-
MU JIPOOSIMH.

OtHomeHnue. [lesieHue B TaHHOM
oTtHomeHuu. Macmrab, mpornop-
LU

ITonsitue npoueHTa. Beruuce-
HUE IIPOLIEHTA OT BEJIWYHUHBI H
BEJIMYHUHBI 110 €€ IPOICHTY.

Pemmenne TeKCTOBBIX 3aaad, CO-
AeprKalnx ApoOH U MPOIICHTHL.

ITpakTuueckast padora «OTHO-
IIICHUE JUIMHBI OKPY>KHOCTH K ¢&
auaMeTpy»

Hcnoab30BaTh JAecsSTUYHBIE TpoOH mpH mpeoOpa3oBaHUM
BEJIMYMH B METPUUISCKOI cCUCTeMe Mep.

BbINO/IHATL apudMeTHYeCKHe JeiCTBUA C OObIKHOBEH-
HBIMU U JIECITUYHBIMU APOOSMH.

BBIYMCAATE 3HAUYCHUS BEIPAKEHUH, CONIEpIKAIINX OOBIK-
HOBEHHBIC W JCCSITHYHBIC IPOOH, BEIIOJHATE Ipeobpa-
30BaHMs Ipobeii, BBIGUPATh CHOCOG, NPUMEHSTh CBOM-
cTBa apudMeTUYECKUX NCUCTBUU M pallMOHAIN3AINN
BBIYMCIICHUH.

CocTaBJ/IATh OTHOLIEHUS U MIPOTIOPIIUH, HAXOAUTh OTHOIIE-
HUE BEJINYHH, JICIUTh BEJIMYNHY B JaHHOM OTHOIICHUH.
HaxoauTh 3KClIepUMEHTAJIBHBIM NYTE€M OTHOIICHNE
JUTMHBI OKPY>KHOCTH K €€ THameTpy.

HHTepnpeTHpoBaTh MacmTad Kak OTHOIICHHE BEJINYHH,
HaxXoAUThb MaciTad IuiaHa, KapThl M BBIYUCISITE PaccTo-
SIHUS, UCIONB3Ys MacIiTad.

OGBSICHATD, UTO TAaKOE MPOLICHT, YIIOTPEOISATH 00OPOTHI
pedr Cco CIOBOM «IIPOIEHT». BbIpa>kaTh HpPOIEHTHI B
Apo6siX U 1poOH B MPOIEHTAX, OTHOIIECHUE IBYX BETUIHH
B IIPOIIEHTAX.

BBIYMCAATE TPOIEHT OT YHUCIIA B YNCIIO MO €T0 MPOIICHTY.
OKpyrjsTh ApoOH W TPOIEHTHI, HaXOIHUTH IPUOIMKE-
HHSI YHCell.

PemiaTh 3aja4yM Ha 4acTH, IPOLEHTHI, MPOIOPLUHU, HA
HaXO0XJIeHHe Apodu (IIPOIEHTa) OT BEJIMYNHBI U BEITUIH-
HBI 110 e€ apoOu (mpoleHTy), Apodu (MpoleHTa), KOTO-
pBI cocTaBiseT OHA BeJu4uHa OT Apyroil. [IpuBoaUTSH,
pa36upaTb, OLEHUBATb PAa3JIMYHBIC PCIICHHUS, 3AITHUCH
pelIeHn TEKCTOBBIX 3aJ1a4.

H3BiekaTs MHPOPMALUIO U3 TAONHIl U IHArpaMM, WH-
TepIpPEeTHPOBATh TAOIWYHBIE HaHHEBIC, OMNPEACISTH HaHu-
Oonblllee U HAaUMEHBIIEE W3 IMPEICTABICHHBIX JIAHHBIX
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IIpodonrcerue

HasBanue
pasaea (Tembl)
Kypca (4ucjio 4acoB)

OcHOBHOE cojepixKaHue

OCHOBHBIE BHUAbI A€ATC/IBHOCTH Oﬁy‘lalOI.III/IXCH

HarnsagHasa OceBas cummeTtpus. LlenTpanb- Pacno3HaBaTh Ha uyepTexax U H300pakeHUsIX, U306pa-
reoMeTpus. Hasi CHMMETPHSI. ’KATh OT pyKH, CTPOMTh C IIOMOIIBI0O HHCTPYMEHTOB (pH-
CuMmMeTpuAa [ocTtpoenne CHMMETPHIHBIX rypy (OTpe3ok, JIOMaHYyIO, TPEyrOJbHUK, NPAMOYTOJIb-
(64) duryp. HUK, 0pr>KH(3CTL), CUMMETPUYHYIO JHJaHHOW OTHOCH-
TEJIBHO IPSIMOU, TOUKHU.
Ipakruyeckas pabora «Ocesast HaxoAuTh NpUMEPbI CHMMETPHH B OKPY’KAIOIIEM MHpE.
CHUMMETPH. MopaenupoBaThk u3 Oymaru ase (GUrypbl, CHMMETPHYHBIC
CHUMMeETpHST B TPOCTPAHCTBE OTHOCHUTEJIBHO IIPsAMOIl; KOHCTPYHPOBATh Ic€OoMETpUYe-
CKHe KOHOWIrypanuu, HCIIOIb3ys CBOHCTBO CHUMMETpHH,
B TOM YHCJIE C ITOMONIBIO IHU(POBBIX PECYPCOB.
HccnepoBaTh cBOIiCTBa H3yYECHHBIX QUTYD, CBSI3aHHBIC
C CHUMMeTpHEeH, HCIOJIb3ysl DKCIIEPUMEHT, HaOJIIoeHue,
MOJCIIUPOBAHUE.
OGOCHOBBIBATh, ONIPOBEPraTh C OMOIIBIO KOHTPIIPUME-
POB YTBEP)KJICHHUS O CHMMETPHUH (PUTYDP
BeipaxkeHHs ITIpumenenne OyKB JUIsl 3allHCH Hcnosib3oBaTh GYKBBI JUIsI 0003HAYCHHUSI YUCEIT, IPU
c 6yKBaMH MaTeMaTUYE€CKHUX BBIPAXKCHUUN U 3alIUCHU MaTeMaTUYeCKUX YTBEPXXICHHM, COCTaBIIATH
(64) npeanoKeHu. bykBeHHBIE BbI- OyKBEHHBIE BBIPAKCHHUS 10 YCIOBHIO 3aIatH.

Pa>XE€HUsl U YHCJIOBBIE I1OJICTA-
HOBKH.

bBykBeHHble paBeHCTBa, HaXOX-
JICHME HEWU3BECTHOIO KOMITOHEHTA.
Dopmy.Jibl

HccnenoBaTh HECIIOKHBIC YUCIIOBBIC 3aKOHOMEPHOCTH,
WCIOJIb30BaTh OYKBBI JJIs1 MX 3aITUCH.

BBIYMCIATE YHCIOBOE 3HaUCHNE OYKBEHHOT'O BHIpaXKe-
HUS TIPH 33JaHHBIX 3HAYCHUSAX OYKB.

3anucbiBaTh GOPMyJIbI: NEpUMETPa U ILIOLIAAN IPSIMO-
YroiabHHKa, KBaJpaTa; JJIMHBI OKPYXHOCTH, IUIOLIAIU
Kpyra; BBINOJHATh BBIYMCIEHUS 110 STHUM (HopMyIam.
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CocTaBATE (POPMYJIbI, BBEIPAKAIONINE 3aBHCHMOCTH
MEXJy BEIUUYMHAMHU: CKOPOCTh, BPEMS, PACCTOSIHHUE; IIe-
Ha, KOJIWYECTBO, CTOUMOCTb; MPOU3BOAUTEIHLHOCTh, Bpe-
MsI, 0ObEM pPaOOTHI; BBIIOJHITH BBIYUCICHHS IO ITHM
hopmynam.

HaxoauTh HEU3BECTHBIN KOMIIOHEHT apu(pMETHIECKOTO
AeUCTBUS

HarnsaHast
reoMeTpus.
durypsl

Ha IIJIOCKOCTH
(14 4)

YeThIpEXYTOJIBHUK, IIPUMEPHI
YeThIPpEXYTroJIbHUKOB. [Ipsamo-
YrOJIbHUK, KBaJpaT: CBOMCTBa
CTOPOH, yIJIOB, IUaroHaneu.

HUsmepenue yriosB. Buasl Tpe-
YT'OJIbHUKOB.

ITeppumerp  MHOTOYTOJBHHKA.
ITnomans ¢urypsl. PopmyIisl
HnepyuMeTpa U IUIOMIAIN IPSIMO-
yroseHUKa. [Ipubmmkénnoe n3-
MEepeHHUe TUIonaan Guryp.

ITpaktuueckast padora «Ilmo-
ajb Kpyra»

H306parkaTh Ha HEJIMHOBAaHHOMU M KJIeT4YaTO# Oymare c
HCITOJIb30BAHUEM YEPTENKHBIX WHCTPYMEHTOB YeTBHIPEX-
YTOJIBHUKHM C 3aJaHHBIMU CBOHCTBaMH: C IMapajlIelIbHbI-
MU, TEPHSHAUKYSIPHBIMH, PaBHBIMH CTOPOHAMH, IIpsi-
MBIMHM yTJaMH W JIp., PaBHOOCIPEHHBIH TpPEeyTOJILHUK.
IIpeasiaraTh U 06CYKAAaTh CIOCOGHI, AJITOPUTMBI I10-
CTPOCHUS.

HccnenoBaThb, NCTIONB3Ys SKCIEPUMEHT, HAOIIOICHNUE,
MOJEJINpOBaHNe, CBOMCTBA IPsIMOYTOJILHUKA, KBaIpaTa,
pa36uBarth Ha TpeyrojbHHKH. OGOCHOBBIBAaTh, ONPOBEP-
raTh C IIOMOIIBI0O KOHTPIIPUMEPOB yTBEPIKJICHHUS O IIpsi-
MOYTOJBHHUKE, KBaJpaTe, paclio3HaBaTh BepHBIC U He-
BEpHBIC YTBEPKICHHUA.

H3MepsATh U CTPOUTH C ITIOMOIIBIO TPAHCIIOPTHPA YIJIBbL, B
TOM YHCJI€ B MHOTOYTOJbHHUKE, CPABHUBATh YIJIBI;, pac-
NOo3HaBaTb OCTpbIE, NPsIMbIE, TyIbI€, Pa3BEPHYTHIE YIJIbI.
Pacno3HaBaTh, M306pakaTh OCTPOYTOJbHBIH, MPSIMO-
YTOJNIBHBIM, TYIMOYTOJNBHBINH, pPaBHOOSAPEHHBIH, paBHO-
CTOPOHHUH TPEYTOJIBHHUKH.

BBIYMCAATE TEPUMETP MHOTOYTOJIBHHKA, IUIOMIAAb MHO-
royrojIlbHUKa pa3OHMeHueM Ha NPsIMOYTOJILHUKH, Ha paB-
HBbIe (UTYpPBI, UCTIOIB30BAaTh METPUUECKUE SIUHUIIBI W3-
MEPEeHUs! JJIUHBI U IO IH.




ov

IIpodonrcerue

HasBanue
pasaea (Tembl)
Kypca (4ucjio 4acoB)

OcHOBHOE cojepixKaHue

OCHOBHBIE BHUAbI A€ATC/IBHOCTH Oﬁy‘lalOI.III/IXCH

Hcnosp30BaTh NPUGIMKEHHOEe U3MepeHUe JUIMH U IUIo-
maxe Ha KierdaToil Oymare, HpuOIDKEHHOE H3Mepe-
HHE JJIUHBI OKPY>KHOCTH, IUIOMIAAN KpyTa

IMos10KUTE/IBHBIE
U OTpULlaTe/IbHbIE
qucaa

(40 4)

Ilenple uncna. Monayines uucia,
reoMeTpuydecKkasl HHTepIpera-
nust MoayJsi. HucioBbsle IpoMe-
JKYTKHU.

ITonoxxurenbHble U OTPULIATEIb-
Hble yucia. CpaBHEHHUE IOJIOXKU-
TEJBFHBIX U OTPUIATEIIHHBIX YH-
cen. ApudmMerudeckue ACHCTBUS
C MOJIOKUTEIBHBIMH U OTpHIIA-
TEJIBFHBIMU YHUCIIAMH.

Penrenne TeKCTOBBIX 3a/1a4

I[IpuBOAMTE NMpHUMMepbl HCIOJIb30BAHUS B PEaTbHOM KU3-
HH TIOJIOKUTENIBHBIX M OTPUIATEIBHBIX YHCEN.
HN306parkaTh LeJIbIC YHCIIA, IOJIOKUTEIBHBIC U OTPULIA-
TeJIbHBIC YHCJIa TOYKaMHU Ha YHUCJIOBOU IIPSIMON, MCIIOJIb-
30BaTh YHCJIOBYIO IPSAMYIO JJIsl CDABHEHUS YHUCEIL.
IIpyMeHATHL MpaBHUJja CPaBHEHUS, yIOPAJLOYHMBATH Iie-
JIBIe YHCIa; HAXO0AUTh MOTYJIb UHCIIA.

PdopMy/IMpOBaTh IpPaBUJIA BLIYUCICHUS C I0JOXKUTEIb-
HBIMHU M OTPHUILATEJIbHBIMU YHCIaMU, HAXOAUTh 3Ha4e-
HMSA 4YHUCIOBBIX BBIpAXXEHUU, coAeprKallluX AeHCTBUS
C MOJIOXUTEITBHBIMU U OTPUIIATEIILHBIMA YHCIIAMH.
IIpyMeHATh CBOMCTBA CIOXECHHUS M YMHOXCHUS JUISI
MpeoOpa3oBaHUsI CyMM M IIPOU3BEICHUIT

IlpeacraBienue
JAAHHBIX
(69

[TpsiMmoyroJjibHasE cucTemMa Koop-
nuHAT Ha TtockocTr. KoopanHa-
Thl TOYKH HA IIOCKOCTH, aOCIIMC-
ca U opaUHAaTa.

CronbuaTbie M KpYroBble Jua-
rPaMMBL.

ITpakTnueckas pabdora «IlocTpo-
€HHE JuarpamMmm».

OGBACHATH U NJIJIIOCTPUPOBATH NOHATHE MIPSIMOYTOJIb-
HOW CUCTEeMBI KOOpPAWHAT Ha TUIOCKOCTH, HCIIOJIB30BATh
TEPMHUHOJIOTHIO; CTPOMTh Ha KOOPAWHATHOH IIIOCKOCTH
TOYKH U QUTYPHI 110 3aJaHHBIM KOOpJANHATaM, HAXOAUTh
KOOPJAUHATHI TOYCK.

YuTaTh cronbuaTele W KPYTrOBBIE  JHArpaMMBIL;
MHTepHpeTHPOBaTh JaHHbIC; CTPOUTH CTOJIOYATHIC AHA-
TPaMMBI.
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Pemenne TekCTOBBIX 3a7ad, CO-
Aep KalluxX JaHHbIC, IPEICcTaB-
JIEHHBIE B TAOIMUIaX U Ha Jua-
rpaMmax

Hcnonb3oBaTh MHPOPMALUIO, TPEACTABICHHYIO B Ta-
O6nuiax, Ha JMarpaMMax Jjisl pelleHHs] TeKCTOBBIX 3aaad
U 3a]1a4 U3 PEIbHON >KHU3HU

Harnsauas
reoMeTpus.
durypsni

B IIPOCTPAHCTBe
(94)

IIpsiMmOoyroabHBII Hapaieaenu-
nen, KyO, mpusma, NupamMuaa,
KOHYC, IHJIMHAP, IIap u cdepa.
M306pakeHre NpPOCTpaHCTBEH-
HbIX (uryp. Ilpumepsr pa3Bép-
TOK MHOTOTI'PAaHHHUKOB, ITHJIHMH-
Ipa ¥ KOHyca.

ITpaktnueckast padora «Co3na-
HHUE MOJieJIe NPOCTPAHCTBEH-
HBIX QUTYP».

ITonsiTHe 06BEMA; SAUHULIBI H3-
MepeHust 00bpéMa. OO0BEM psIMO-
YTOJILHOTO  TapajulelieuIeaa,
KyOa, popmyiiel 00bEMa

PacnosHaBaTh Ha YepTekaX, pUCyHKaX, OMMCBIBATh IH-
pamMuIy, TpU3MYy, LMIUHADP, KOHYC, IIap, M3006paKaTh
UX OT pyKH, MOJe/JMpoBaTh U3 Oymarw, IIaCTUINHA,
MPOBOJIOKHU U 1ip. [IpUBOANTE NMpUMePbl 0O0BEKTOB OKPY-
JKaloIIero Mupa, UMEIomUX (GOopMbI Ha3BaHHBIX TeEJl.
Hcnosib30BaTh TEPMHUHOJIOTHIO: BepIIMHA, pedpo, TpaHb,
OCHOBaHHeE, BBICOTA, PAJHyC U JUAMETP, Pa3BEPTKa.
H3y4aTh, UCIHOIB3YsI SKCIIEPUMEHT, HAOJIOJICHHE, H3Me-
peHHe, MOAEIMPOBAHUE, B TOM YHCJIE KOMIIBIOTEPHOE, U
ONHMChIBATh CBOMCTBA HA3BaHHBIX TEJ, BBIABJIATL CXOJ-
CTBa M Ppas/IMYMsA: MEX1y NIUPaMUION U IPU3MON; MeX-
Iy UWIMHIPOM, KOHYCOM U IIapOM.

Pacno3HaBaTh pa3BEPTKH Tapajuiejenurena, Kyoa,
OPU3MBI, THPaAMHUBI, KOHyCa, UIHHIPAa; KOHCTPYHUPO-
BaTh JaHHBIE Teja U3 Pa3BEPTOK, CO3/1aBaTh X MOJEIIH.
Co3jaBaTh MOJeJ/IM NPOCTPAHCTBEHHBIX (uryp (u3 6yma-
TH, IPOBOJIOKH, IUTACTHJIMHA U JIP.)

HN3mMepaTh HA MOJeJIAX: JUIMHBI pEOSP MHOTOTPAaHHUKOB,
IHaMeTp Iapa.

BeiBoAUTHh GOpMyJy 00BEMA IPSIMOYTOJIBLHOIO Mapasie-
JIeTInTIe .

BeluucaaTh o GpopmysaM: 00bEM NPsIMOYTOIBLHOTIO I1a-
panmenenunena, Ky0a; HCIIONB30BAaTh EAWHHIBI H3MeEpe-
HUSI 00bEMa; BBIYMC/IATE OOBEMBI TEJ, COCTABICHHBIX U3
KyOOB, Mapajiesenuienos; pemiaTe 3aJa4M C pealbHbI-
MU JTaHHBIMU
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IIpodonrcerue
HasBanue
pa3aeia (TeMbl) OCHOBHOE cofiepKaHHue OCHOBHbIE BU/BI JAeATEJIbHOCTH 06YYAIOIMXCHA
Kypca (4ucjio 4acoB)
IloBTOpEHME, IloBTOpEeHNE OCHOBHBIX MOHITUN BBIYMC/IATE 3Ha4€HUs BBIPAXKEHUM, COAEPIKAIUX HATY-
0606]1(81'“/18, 1 METOJOB KYPCOB 5u6 KJIaCcCoOB, pajdbHBIC, NEJbIC, ITOJIOKHUTECIBbHBIC U OTPUIATCIIBHBIC
CUCTeMaTHU3aLnua 0000I11IeHNEe U CHCTEeMaTU3aIHs quciia, OOBIKHOBCHHBIC U JICCSITUYHBIC IPOOH, BBIITOJI-

(20 v) 3HAHUI HSITh IPEOOPA30BAHMS YMCEII U BBIPAKCHU.
BeIGMpaTh CHOCOG CpaBHEHHS] 4YHCEJ, BBIYUCIICHHH,

NPUMEHATb CBOMCTBA apuMETHUUCCKUX JNCHCTBUN IS
panroHaIU3aly BEIYHUCIICHUN.

PemaTb 3aga4u 13 peaibHOM KU3HU, IPUMEHATb MaTe-
MaTU4YeCcKUe 3HAaHUA Uil pelleHHs 3alad U3 APYTux
IIpEAMETOB.

Pemathb 3aa4M pa3HbIMH CIOCO6GAaMU, CPaBHUBATh, BbI-
GUPpaTh CIOCOGHI PCIICHUS 3aa4u.

Ocy1eCcTB/IATh CAMOKOHTPOJIb BBINIOJIHSIEMBIX JACHCTBUI
¥ CaMOITPOBEPKY pe3yJibTaTa BEIYUCIECHUN

IIpu paspabGorke paboueld mporpaMmbl B TEMATHYECKOM IUIAHMUPOBAHWHM JOJDKHBI OBITH YYTEHBI BO3MOXK-
HOCTH HCIIOJIb30BaHMS DJIEKTPOHHBIX (LIM(PPOBBIX) 00pa3OBaTEIBHBIX PECYPCOB, SIBISIIOIIUXCS y4YEOHO -METO-
IUYECKUMU MaTepHuajiaMu (MyJbTHUMEIWIHBIE TMPOTPAMMBI, 3JICKTPOHHBIE YYEOHMKH W 3aJaYHUKH, DIICK-
TPOHHBIE OMOJIMOTEKH, BUPTyaJIbHbIE JAa0OpPaTOPUH, HMIPOBBIE IPOTPAMMBI, KOJUIEKIMH LIHU(GPO BBIX 00pazo-
BaTEJIbHBIX PECYpPCOB), HCIIOJIb3yEeMbIMH Uil OOy4YeHHMs] W BOCHWTAHUS pa3JIWYHBIX TPYyNIl I10JIb30BaTEleH,
MIPEACTaBICHHBIMU B JJICKTPOHHOM (IHM(POBOM) BHJEC M PEATHIYIOMHUMH AUIAKTHUecKHe Bo3MoxHOCTH WKT,
coZlep>KaHNEe KOTOPBIX COOTBETCTBYET 3aKOHOJATEIBCTBY 00 OOpa3OBaHUU.



NMPUMEPHASl PABOYAA NPOrPAMMA
YYEBHOI'O KYPCA «AJITEBPA». 7:9 KJIACCbI

LUE/M U3YHEHWA YYEBHOIO KYPCA

Anrebpa sBJISIeTCSI OJHUM W3 OINOPHBIX KypCOB OCHOBHOW HIKOJIBI:
OHa obOecmeuMBaeT HW3yUCHHE APYTUX IHUCIHUIUINH, KaK €CTECTBEHHO-
Hay4HOr0, TaK M T'YMaHUTapHOI'O IIMKJIOB, €€ OCBOCHHE HEOOXOJIMMO
JUI TIPOAOJDKEHUsT O0pa3oBaHMs M B IIOBCEJHEBHOW W3HU. Pa3Bu-
THEe y OOydJarommxcsi HAayYHBIX MPEJACTABICHUI O MPOUCXOKICHUHI
U CyIIHOCTH ajre0OpanyecKkux aOCTpakUuid, CcIroco0e OTpakeHUs
MaTeMaTHYCCKOW HAayKOW SIBJICHUM W MPOIIECCOB B IPHUPOJC U OOIIe-
CTBE, POJM MaTEeMaTHYECKOTO MOJICIHUPOBAaHHUS B HAYYHOM IO3HAa-
HUHU ¥ B IIPAKTHKE CIOCOOCTBYEeT (OPMHPOBAHHUIO HAYYHOTO MHPO-
BO33pC€HUA MW Kad€CTB MbIINIJICHUWSA, HeO6XOZ[I/IMI)IX JJ1d agarrTaluu B
coBpeMeHHOM IndpoBOoM oOIIecTBe. l3ydeHne anreOpbl €CTeCTBEH-
HBIM 00pa3oM oOecrieumBaeT pa3BUTHE yMEHHsS HaOIIonaTb, CpaBHHU-
BaTb, HaXOAWUTb 3aKOHOMCEPHOCTH, Tpe6yeT KPUTUYHOCTHU MBbIIIJIC-
HHS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaTH CBOM JICH-
CTBHUSI W BBIBOIBI, (POPMYIHpOBATH yTBepkacHUA. OcBoeHHE Kypca
anreOppl  0OCCICUYMBACT PA3BUTHEC JIOTHMYECKOTO MBIIUICHUS O0yd4a-
IOIUXCsA: OHH HCHOJB3YIOT ACAYKTHUBHBIC W HWHAYKTUBHBIC pac-
CYXKJICHHS, 0000IIeHNe M KOHKPETH3allui, abcTparnpoBaHUE W aHa-
noruto. OOydeHue anreOpe mpenamnojaraeT 3HAYUTEIBHBIM 00BEM
CaMOCTOSITEILHON NI€STEIBHOCTH OOYYaIOIMXCS, IO3TOMY CaMOCTO-
SITEIPHOE pEIICHUE 3aJad CSCTECTBEHHBIM 00pa3oM SIBISISTCS pealiv-
3anuel AesTeIbHOCTHOTO TIPHHIINIIA OOYYCHHS.

B crpyktype mporpaMmbl ydeOHOro Kypca «Anrebpa» OCHOBHOM
IIKOJIBI OCHOBHOE MECTO 3aHHUMAIOT COJEPKAaTeIbHO-METOINYECKHE
nTuHUM: «Yuciaa M BBIYHCICHUS»; «ANTreOpandecKue BBIPAKCHUY;
«YpaBHEeHHsT M HepaBeHCTBay; «DyHkumm». Kaxmas wu3 »Tux co-
ACPKATCIBbHO-METOJUYCCKUX JIUHUN pa3sBUBACTCA Ha MPOTAKCHHUU
TpEX JIET M3yYEeHMsI Kypca, €CTECTBEHHBIM OOpa3oM INeperuieTasicb |
B3aUMOJICUCTBYSI C JIPYrMMH €ro JUHUsIMH. B xole u3yudeHuss Kypca
O6y‘-[a}OH_II/IMCf{ OPUXOAUTCA JIOTUYCCKH pacCyXaaTrb, HCIIOJIb30BaTh
TEOPETUKO-MHOXKECTBEHHBIN SI3bIK. B CBs3M ¢ 3TUM I1€J1ecCO00pa3HO
BKJIIOUUTh B MOPOrpaMMy HEKOTOPbIE OCHOBBI JIOTUKH, IPOHHU3bIBA-
IOII[HEe BCE OCHOBHBIE pa3/iedbl MaTeMaTHYECKOTO OOpa3oBaHUS |
CHOCOOCTBYIOIIME OBJAJICHUIO OOYYalOIINMHUCS OCHOB YHHBEPCAJIb-
HOTO MaTEeMaTHYeCKOro s3bIka. Takum oO0pa3oM, MOXKHO YyTBEPXK-
J1aTh, YTO COJACPXKATEIBbHONH M CTPYKTypPHOW OCOOEHHOCTBIO Kypca
«AnreOpay SBIISIETCS €ro MHTCTPUPOBAHHBIA XapakTep.

MATEMATUKA. 5—9 Kknaccbl 43



Copepxxanne nuHUN «Yucaa W BBIYHCICHUS» CIYKAT OCHOBOH
JUIs TaJIbHEWIIero M3y4YeHUsI MaTeMaTHKH, CIIOCOOCTBYET pPa3BUTHIO
y 0Oydarommxcsi JOTMYEeCKOro MBINUICHUs, (OPMUPOBAHUIO YMEHHS
MOJIB30BAaThCA AITOPUTMAaMH, a TaKXKe TMPHOOPETCHUIO IIpaKTHUe-
CKMX HAaBBIKOB, HEOOXOJMMBIX JUIsI TOBCEJHEBHOM >XM3HHW. Pa3Burtne
MOHSITUSI O YMCJIE B OCHOBHOM IIKOJIE CBS3aHO C PAalMOHAIBHBIMH H
HppanMoOHAIBHBIME YHCIaMHU, (OPMHUPOBAHMEM TIPEACTABICHUH O
JICCTBUTEIBHOM 4YHCIJIE. 3aBEpIICHHE OCBOCHUS YHCIIOBOH JIMHUH
OTHECEHO K CTapllieMy 3BEHY OOIIero oOpa3oBaHHUI.

CopepxaHue ABYX alreOpandecKux JIMHUW — «AnreOpandeckue
BBIPOKCHUS» U «YPABHEHUS M HEPABEHCTBA» CIIOCOOCTBYET (OpMH-
pOBaHHUIO y OOYYalOIIUXCA MaTeMaTHYECKOro armapara, HeoOXOmau-
MOTO [Jid pCHICHUA 3aJad MAaTeMaTHKU, CMCKHBIX TIPEeAMCETOB H
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a7ad. B OCHOBHOM 1IKOJe Yy4eOHBIN
MaTepuang TPYyINIHPYETCs BOKPYT PAIMOHAIBHBIX BBIpAKCHUH. Aul-
reOpa JEMOHCTPUPYET 3HAYEHHE MaTEMaTUKW KakK sI3bIKa JJIsl IO-
CTPOCHHSI MaTeMaTUYECKHX MOJeJel, OMUCaHUsl MPOIECCOB U SIBIIC-
HHUI peasbHOro Mupa. B 3agaum oOydeHus anreOpe BXOIAT TaKKe
I[aanei?uuee pa3BUTHUC AJIMOPUTMUYCCKOI'O MBIIIJICHUSA, HeO6XOILI/I-
MOTO, B YaCTHOCTH, JJis OCBOCHHS Kypca HH(PpOPMATHUKH, U OBIaje-
HHE HaBBIKAMHM JCAyKTHBHBIX paccyxneHuid. IIpeoOpasoBanme cum-
BOJIBHBIX ()OPM BHOCHT CBOM crenuduyeckuil BKJIaJ B pa3BUTHE
BOOOpaXKEHHUsI, CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPYECTBY.

Copepxxanne (QyHKIMOHAIBHO-TpadUUECKOW JIWHHUHM HAIEJIeHO Ha
MOJly4eHNE MIKOJIBHUKAMU 3HAaHMH O QYHKIMSIX Kak BaKHEHIIEH
MaTeMaTH4YeCKON MOJENH JUIs OIHCAaHWSI W WCCIEJIOBAHMS Pa3HO-
00pa3HBIX MPOILIECCOB M SIBIICHUHM B mpupoae u obmiecTtBe. M3yueHue
3TOro Marepuajia CIIOCOOCTBYET Pa3BUTHIO y OOydJalOmMXCs yMEHUS
HCIIOJI30BaTh PA3JIMYHBIE BBIPA3UTENIHHBIE CpEICTBA s3bIKA MaTe-
MaTHuKu — CJIIOBCCHBIC, CHMBOJIMYCCKHC, rpa(imquKI/Ie, BHOCHUT
BKJIaJl B (OPMHPOBAHHE TPEJCTABICHUH O POJIM MaTeMaTHKH B pa3-
BUTHH ITUBWJIN3AINU U KyJIbTYPHI.

MECTO YYEBHOIO KYPCA B YYEBHOM MJIAHE

CorylacHo y4eOHOMY IuIaHy B 7—9 Kkiaccax Hu3ydaeTcs y4deOHBIH
Kypc «Aunredpa», KOTOPBIH BKIIOYACT CJIEAYIOINIME OCHOBHBIC pas-
Iensl  comepkaHms: «YUmcraa W BBIUHCICHUS», «Anrebpandeckue
BBIPOKECHUS», «YPaBHEHUS M HEPABEHCTBa», «DyHKIIHM».

Y4eOHbI MIaH Ha u3ydeHue anreOpsl B 7—9 Kiaccax OTBOJIMT
He MeHee 3 y4eOHBIX YacOB B HEIEII0 B TEUCHHE KAXKIOr0o roja o0-
Y4YeHHMs, BCEro 3a TpH roga odydeHuss — He MeHee 306 ydeOHBIX
4acoB.
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COAEPXXAHME YYEBHOIO KYPCA (MO rOAAM OBYYEHMA)
7 Knacc

Yucaa u ebrucaeHuUsn
PauunoHanbHble yMcna

Jpobu OOBIKHOBEHHBIC W IECSTHYHBIC, MEPEeXo] OT OTHOU (POPMBI
3anucu Apobeil k aApyroi. [loHsTHE panMOHAIBHOIO YHCIA, 3aIHUCH,
CpaBHEHHE, YIOPSJOYMBAHNE PAIMOHAIBHBIX dYHCel. ApudmeTrnde-
CKHME JEHCTBUSI C pauMOHAIBHBIMHM dYHcIamMu. PemieHme 3amad  u3
peanbHON MPaKTHKH Ha 4YacTH, Ha JPOOH.

CrerneHb ¢ HaTYpaJIbHBIM TTOKa3aTeJIeM: ONpeesIeHne, Ipeodpaso-

BaHHE BBIPAKCHUI Ha OCHOBE OIPEJICIICHUS, 3aIICh OOJIBIITUX YHCEI.

[IpouenTsl, 3anMch NPOIEHTOB B BHAE APOOH U ApoOH B BHE TIPO-

IICHTOB. TpI/I OCHOBHBIC 3aJJaul Ha MPOUCHTHI, PCHICHUC 3aJad H3
pealbHOM NPAKTUKU.

HpI/IMeHCHI/Ie IPHU3HAKOB JCJIUMOCTH, PA3JIOKCHUEC Ha MHOXHUTC-
JIM HaTypPaJIbHBIX YHCEI.

PeanbHbBIC 3aBUCUMOCTHU, B TOM YHCJIIC TIPsiMasi 1 oOpaTHasi mpo-
TIOPIMOHAJIBbHOCTH.

AnzebOpauueckue 8vblpadceHus
[TepemeHHbBIE, YNCIOBOE 3HAUCHHUE BHIPAXKECHUS C IEPEeMEHHOM. J[0-
IyCTUMBIE 3HAaUCHUA NepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH
MEXy BeJIWYhHaMHu B Buje GopMyJibl. Berancienus no gopmysiam.
[IpeoOpazoBanne OyKBEHHBIX BBIPaKEHHH, TOXKIECTBEHHO PaBHBIE

BBIPKEHUS, MPaBUJIa MTPEOOPaA30BaHMS CYyMM M INPOW3BEIACHUM, Tpa-
BHUJIA PACKPBITHUS CKOOOK M INMPUBEICHUS MOJOOHBIX CJIaraeMbIX.

CBolicTBa CTENEHNU C HATYpPAJIBbHBIM ITOKa3aTeJIEM.

OpnHowrensl W MHorowieHbl. CreneHbp MHorowieHa. ClioxkeHue,
BBIUYMTAHHE, YMHOXXEHHE MHOTOWICHOB. DOpPMyIBl COKpPAIIEHHOTO
YMHOXXEHHUsI: KBaJpaT CyMMBbI M KBaapaT pasHoctu. dopmysa pas-
HOCTH KBaJpaToB. Pa3io)keHHe MHOIOWICHOB Ha MHOXKHTEIH.

Ypaenenusn

VpaBHEeHHE, KOpEHb YpaBHEHHS, IIpaBMiIa IpeoOpa3OBaHUSA ypaB-
HEHHUSI, PABHOCUJIBHOCTb YPaBHEHUH.

JIuHeitHOe ypaBHEHHME C OJHOIl MEPEeMEHHOH, YUCIO KOpHEH mu-
HEHHOTrO ypaBHEHHs, peIIeHHe JHWHEeWHBIX ypaBHeHmil. CocTaBie-
HUE YpaBHEHUIN MO YCJIOBUIO 3ajaud. PemieHme TEKCTOBBIX 3aj1ad ¢
MOMOIIBIO YPABHEHUH.

JImneiiHoe ypaBHEHHE ¢ AByMs IMEpPEeMEHHBIMH U ero rpaduk. Cu-
cTeéMa JBYX JIMHEHHBIX YpPaBHEHUH C AByMsl NEepeMeHHbIMU. Penie-
HHME CHCTEM YypaBHEHHUW CIIOCOOOM IIOJCTAaHOBKH. [Ipumepsl perie-
HUSI TEKCTOBBIX 3aJa4 C IOMOIIBIO CHUCTEM YpPaBHEHUM.
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Koopdunamut u zpaguxu. PyHkyuu
Koopaunara Ttouku Ha npsimoil. UucioBbie npoMexyTku. Paccro-
STHUE MEXIY IBYMS TOYKAMH KOOPIWHATHOW MPSIMOI.

IIpsimoyronbHas cucrema koopauHat, ocu Ox u Oy. Abcuucca u
opAuHAaTa TOYKH Ha KOOPAMHATHOM 1u1ockocTH. [Ipumeps! rpadgukos,
3a7aHHbBIX (popmysiamu. UteHne rpakoB peasibHbIX 3aBUCUMOCTEH.
[Mousrue ¢pynkmuu. I'paduk ¢pyakmun. CrotictBa pyukuwmii. JInneti-
Hag Qyskmusa, e€ rpaduk. ['padux ¢pyaxkmmm y = [x]. I'paduueckoe

pelIeHne JIMHEHHBIX YPaBHEHMH W CHUCTEM JIMHEHHBIX YypaBHEHUI.

8 knacc

Yucaa u ssruucaeHus

KBagpaTtHblii kopeHp w3 yncina. [loHsATHE 00 HpparmOHAIBEHOM
yucie. JlecsaTruaHble NMpUOIMIKEHUsI UppalMoOHalbHbIX yucel. CBoii-
cTBa apu(pMETHUECKUX KBaJIpaTHBIX KOPHEH M HMX NPUMEHEHHE K
HpeO6paSOBaHI/IIO YUCIIOBBIX BLIpa)KeHI/Iﬁ U BBIYHUCIICHUAM. I[CI\/'I-
CTBUTCIIBHBIC HHCJIA.

Crenesp cC LOCJIBbIM IIOKA3aTcCJIEM U €€ CBOIICTBA. CTaH,Z[apTHaF[ 3a-
IIMCHh HHUCJia.

AnzebOpauueckue 8blpadiceHus

KBanparHeiii TpEXwieH; pas3iokeHHWE KBaJApaTHOTO TPEXUIECHA Ha
MHOXHUTEIIH.

AnreOpandeckast apoOb. OCHOBHOE CBOWCTBO anreOpamdecKou
npoou. CroxeHHWe, BBIUMTAHHE, YMHOXKEHHWE, JIeJIeHHE ajredOpaunde-
CKHX ApoOei. PamuonanbHBIE BBIpOXXEHHS U UX IpeodOpa3oBaHHUE.

Ypaenenus u HepaseHcmaea

KBanpatHoe ypaBHeHUE, pOopMylia KOpHEH KBaJIpaTHOTO YPaBHCHUSI.
Teopema Buera. PemieHue ypaBHEHUM, CBOISIIIUXCS K JUHEUHBIM U
KBagpaTHBIM. [Ipocrtelimme apoOHO-pallMOHATBLHBIC YPaBHCHUS.

I'paduueckas WHTEpIIpeTalusl ypaBHESHUN C IABYyMs IT€pEMEHHBIMU
W CHUCTEM JWHEWHBIX ypaBHCHUU C NBYyMs IlepeMeHHBIMU. [Ipumepsl
peUIeHUsI CUCTEM HEIMHEHHBIX ypaBHEHUW C JIBYyMs IIEPEMEHHBIMH.

Pemrenne TEKCTOBBIX 3aJay allreOpandecKuM CIIOCOOOM.

YucnoBble HepaBEeHCTBA M HUX cBoicTBa. HepaBeHCTBO ¢ oaHOM
nepeMeHHor. PaBHOCWJIBHOCTH HepaBeHCTB. JIuHelHble HepaBeH-
cTBa C OJHOU miepeMeHHOW. CHCTeMBbl JUHEHHBIX HEPABEHCTB C OJI-
HOH EpEMEHHOM.

dyHrxyuu

[Mousarue ¢yHrmuu. OO6IACTH ONpEACICHUS U MHOECTBO 3Hade-
Huil ¢yHKIuA. CriocoOsl 3aaHus (YHKIIAH.

I'padpuk ¢ynknun. YUrenme cpoiicTB (yHKIMM 10 €€ rpaduky.
ITpumeps! rpadukoB GYHKIUNA, OTPa)KAIOIIUX peaIbHBIE MPOIIECCHI.
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@OyHKIMY, ONKCBHIBAIOIIME NPSMYI0 W OOpaTHYIO IPONOPLHOHAIb-

HbIE  3aBUCUMOCTH, uX  rpaduKH. OyHKUINU Yy = X, Yy = X,
y = \/} y = IxI. I'padpuueckoe pemieHue ypaBHEHUIl U CHCTEM
YpaBHEHU.

9 knacc

YJucaa u ebrucaeHuUsn
JencTBuTeNbHbIE YMCa

PannonaneHble 4yuncna, uUppanMOHAJIbHBIE YHCJIA, KOHEYHBIE U
OCCKOHEUYHBIC ACCITUYHBIC IPOOU. MHOKECTBO IACUCTBUTCIIHBHBIX YH-
cen; NEHCTBUTENBHBIC YHCIIa KaK OSCKOHEYHBIC IECATHYHBIC IPOOH.
B3auMHO OnHO3HA4YHOE COOTBETCTBUE MEXKJIY MHOKECTBOM ASUCTBU -
TEJIBHBIX YMCEJI U KOOPAWUHATHOU HpPSIMOU.

CpaBHeHHE NCHUCTBUTEIBHBIX YHCEN, apu(PMETHIYCCKHE JICHCTBHS
C ICUCTBUTEIILHBIMU YHCJIAMU.

M3mepeHus, NpUBAMKEHUS, OLEHKM

PasMepbl OOBEKTOB OKPYXKAIOIIETO MHpA, IJIUTCIBHOCTH IIPOILIEC-
COB B OKPY’KaloOIllIEM MHUpE.

[MpubnmwkEHHOE 3HAYCHHWE BEIUYWHBI, TOYHOCTH MPHOIIDKCHUS.
Okpyriaenue uucen. [Ipukuaka v olneHKa pe3yJIbTaTOB BBIYMCIIEHUU.

Ypasenenua u nepasencmsea
YpaBHeHMA C 0AHOM NepeMeHHOM

JIuneilinoe ypaBHeHue. PelieHue ypaBHEHHUU, CBOASIIUXCSA K JIH-
HEHWHBIM.

KBanparnoe ypaBHeHue. PemeHne ypaBHEHUH, CBOISIIUXCA K
KBajpaTHeIM. bukBanparnoe ypaBHeHue. [Ipumeps! pemieHust ypas-
HEHUU TpeTbell U 4eTBEPTOU CTENEHEN Pa3I0KEHUEM Ha MHOXXUTEIIU.

Pemrenne JIpOOHO-paALIMOHAIBHBIX YpaBHEHUIA.

Pemnrenne TeKCTOBBIX 3aj1a4 aJreOpandecKuM METOIOM.

CUCTEMbI YpaBHEHMM

VpaBHEeHUE ¢ AByMsI NEpEeMEHHBIMH M ero rpaduk. Pemenue cu-
CTEM JBYX JHMHEHHBIX YpaBHEHHM C JAByMsl NepeMeHHbIMHU. PelnieHue
CUCTEM JBYX YpaBHEHUH, OJHO M3 KOTOPBIX JMHEHHOE, a Apyroe —
BTOpO# cTeneHu. [ paduueckas WHTEpIpeTadsi CUCTEMBI ypaBHE-
HUU C IByMsI IEPEMEHHBIMH.

Pemrenre TEKCTOBBIX 3ajady aJreOpandecKUM CIIOCOOOM.
HepaBeHcTBa

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenue nuHeHHBIX HEPABEHCTB C OJHOM nepeMeHHOW. Peurenue
CUCTEM JIMHEHHBIX HEPaBEHCTB C OJHOW nepemeHHOU. KBanpaTHsbie
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HepaBeHCTBA. | paduyueckas HHTEpIpETAlHsI HEPAaBSHCTB U CUCTEM
HEpaBEHCTB C ABYMs IIEPEMEHHBIMU.

DyHKUUU
KBangpartnunas ¢pyuknus, e€ rpaduk u ceoiictra. ITapaboia, xKo-
OpAVHATHI BEPIIUHBI ITapadoJIbl, OCh CHMMETPHHU ITapaQoJIb.
K — 3
Ipaduku  Qynkumit: y = kx, y = kx + b, y= Y= %
x
y = \/; y = IxI u ux coiicTsa.

YJucaoebte nocaedosamensHocmu
OnpegeneHne M cnocobbl 3aaHMs YUCIOBbIX MOC/IEA0BATEIbHOCTEN
[ToHsTe YHCIOBOM TIIOCIIENOBATEIBLHOCTH. 3aJaHUE II0CJIENOBAa-
TEJIILHOCTU PEKYpPPEHTHOH (opMysiol u (opMysoll n-ro wieHa.
ApmbmemquKaﬂ N reoMeTpuveckan nporpeccmm

Apudpmerndeckass M reoMeTpuyeckas mnporpeccuu. DPopmymnsl n-
ro wieHa apu@METHYEeCKOM M TIeOMETPUYECKOH mnporpeccuii, cym-
MBI IEPBBIX 711 YICHOB.

N300paxkeHne WICHOB apu(PpMETHYECKOH M TC€OMETPUYECKOW Ipo-
rpeccuii TOYKaMyd Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KC-
MOHEHIUANIBHBIN POCT. CIOKHBIE MPOLIEHTHI.

MJIAHUPYEMbIE MPEAMETHbIE PE3Y/IbTATbI OCBOEHMA MPUMEPHOM
PABOYEN MPOIPAMMbI KYPCA (MO NOAAM ObYHEHUA)

OcBoenne ydeOHOro Kypca «Anredpa» Ha YpOBHE OCHOBHOTO 00-
mero oOpa3oBaHUs JOJDKHO OOECIeYnBaTh JIOCTHIKEHHUE CIETYIOIINX
MPEeIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

7 Knacc

Yucaa u ebrucaeHus

6 BBITTIOITHATE, codeTasi yCTHBIC U MUChbMEHHEBIC IIPUEMBI, apudMe-
THYCECKHE OEUCTBUS C PAlHOHAIBHBIMU YHCIIAMU.

6 HaxomuTe 3HAaYCHHS YHCIIOBBIX BBIPAKCHHI, NPUMEHSATH pa3HO-
o0pa3Hble CcHOCOOBI W TPHUEMBI BBIYUCICHHS 3HAYEHUH JPOOHBIX
BBIpaXCHUH, COAEP)KAIINX OOBIKHOBEHHBIE M JECATHYHBIC IpOOU.

6 I[lepexoauTh OT OJHOW (OPMBI 3aIMCHU YHUCEN K Jpyroi (mpeobpaszo-
BBIBaTh JICCATUYHYIKO JpOOb B OOBIKHOBCHHYI, OOBIKHOBCHHYIO
B JCCATHUYHYIO, B YaCTHOCTHU B OECKOHCUHYIO ACCATHUIHYIO APOOBH).

6 CpaBHHMBaTh W YIOPSJAOYMBATH paIllMOHAIHHBIC YHCIIA.

6 OKpyrisaTh dYHCHA.

6 BBIIIOJNHATE NPUKHUAKY U OLEHKY pe3yJibTaTa BbIYMCICHUM, OLIEH-
Ky 3HAYCHUH YUCIIOBBIX BBIPAKCHUMN.
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6 BBIMONHATE NEHCTBUS CO CTENEHSAMHM C HATypadbHBIMHM IIOKa3aTe-
JISIMU.

6 [IpuMeHATH IPU3HAKHU JEIUMOCTH, PA3JIOKECHUE HA MHOXXHUTEIIHN
HAaTypaJIbHBIX YUCEI.

6 Pemath mpakTHKO-OpPMEHTHPOBAHHBIC 3aJa4d, CBSI3aHHBIE C OTHO-
[IEHUEM BEJIMYUH, MPOMOPIHUOHAIBHOCTHIO BEJIMYHMH, IPOICHTAMU;
UHTEPOPETUPOBATE PE3yJIbTAThl PEIICHUs 3ajad ¢ Y4ETOM OrpaHH-
YEeHHUH, CBSI3aHHBIX CO CBOMCTBAMHM pacCMaTpPUBAEMBIX OOBEKTOB.

Anzebpauueckue 8bIpadceHUst
6 Mcnonp3oBaTh aireOpanvyeckyr0 TEPMHUHOJOTHIO W  CHMBOJHKY,
MPUMEHITh €€ B IPOIECCE OCBOEHHUS y4eOHOro Marepuana.
6 HaxomuTe 3HaueHHs OyKBEHHBIX BBIPAKCHWM MpPH 3aJaHHBIX 3HA-
YEHUSIX NTIEPEMEHHBIX.

BoimostHATE  npeoOpa3oBaHMsl IIEJIOTO  BBIPAXCHUS B MHOTOWICH
MIPUBEACHUEM IIOJOOHBIX CIaraeMblX, PacKpbITHEM CKOOOK.

o

o

BrInonHATE yMHOKEHUE OJHOYICHA HAa MHOIOYIECH M MHOIOYICHA
Ha MHOTOYJICH, NPUMEHITH (OPMYJBI KBajapaTa CyMMBI W KBajpa-
Ta Pa3HOCTH.

OcymecTBAATh pa3lIoKEHUE MHOTOUYJIEHOB HAa MHOXUTEIUW C IIO-
MOIIBIO BBIHECEHHUs 33 CKOOKHM OOILIEro MHOXHUTENs, I'PyHNIUPOBKH
ClIaraeMbIX, IPUMEHEHHsT (POPMYJ COKPAIMEHHOTO YMHOXCHHUS.
[IpumensTs mnpeoOpa3oBaHMs MHOTOWICHOB ISl PELICHUS pas-
JIMYHBIX 3aJad U3 MaTEeMaTUKH, CMEXHBIX IPEIMETOB, U3 peallb-
HOU NPAKTUKHU.

Hcnone3oBaTh cBOMCTBA CTENEHEH ¢ HAaTypadbHBIMU IIOKa3aTels-
MU U TIpeoOpa30oBaHUsl BBIPAKEHUH.

o

o

o

Ypaenenua u nepasencmea
Pemate nuHelHbIE YpaBHEHHMS] € OJHOM MEPEMEHHOM, NIpUMEHSs

IpaBWJa MEepexojJa OT HCXOAHOTO YPaBHEHUSI K PaBHOCHUIBHOMY

emy. IIpoBepsiTh, fABISIETCS 1M YUCIO KOPHEM YpaBHEHHS.

6 IlpumensaTr TpaduUecKHe METOJbl NPH PEHICHUW JIMHEWHBIX
YPABHEHUM U UX CUCTEM.

6 Ilogbupare mpuMepsl TMap YHCEN, SBISIONIUXCS peIIeHHEM JIH-
HEWHOr0 YpaBHEHHS C JBYMs I€PEMEHHBIMU.

6 CTponTh B KOOPAWHATHOW IUTOCKOCTH TpaduK IJIHHEHHOTO ypaB-
HEHUsI C JIByMsl TIEPEMEHHBIMH; TOJb3YSICh TIpaUKOM, NPHUBO-
IUTH TIPUMEPHI PEIICHUS ypaBHEHUS.

6 Pemrate cucTremMbl ABYX JIMHEMHBIX YpPaBHEHMH C ABYyMsl II€PEMEH-
HBIMH, B TOM YHCJIe TpadUIeCKH.

6 CocTaBiATh U pellaTh JTUHEHHOE YpaBHEHHE WM CUCTEMY JIMHEM-
HBIX YpaBHEHHH MO YCJIOBHIO 3aJadd, MHTEPIPETHPOBATH B COOT-
BETCTBHUU C KOHTEKCTOM 3aJadd ITOJYUCHHBIH pEe3yIbTarT.

o

MATEMATUKA. 5—9 knaccbl 49



Koopdunamut u zpagpuxu. dyHxkyuu

6 HM300pakaTh Ha KOOPIMHATHOW TPSIMON TOYKH, COOTBETCTBYIO-
e 3aJaHHBIM KOOpJIMHATaM, JIyud, OTPE3KH, HWHTEPBAJbl, 3a-
MMACHIBaTh YHCJIOBBIE MPOMEKYTKH Ha alreOpandecKoM SI3bIKE.

6 Ormeuyarb B KOOPJMHATHOW TUIOCKOCTH TOYKH 110 3aJaHHBIM KO-
OpAMHATaM;  CTPOMTh  rpaduku  JUHEHHbIX  (yHKuMi.  CTpouTth
rpadpuk GyHKIMH Yy = [x].

6 OmnuchBaTh C NMOMONIBIO (PYHKIMI W3BECTHBIE 3aBHCHMOCTH MEX-
Iy BEJIMYMHAMHU: CKOPOCTb, BPEMs, PACCTOSIHHE; II€HA, KOJIMYe-
CTBO, CTOMMOCTb; IPOHU3BOJIUTEIBLHOCTD, BpeMs, 00BEM PabOTHI.

6 HaxonuThs 3HaueHne QyHKIMU 1O 3HAYECHHUIO €€ apryMeHTa.

6 Ilonummarp rpaduueckuii crnocod mNpeACTaBICHUS W aHalu3a HWH-
¢bopmanuu; UM3BIEKAaTh M WHTEPIPETUPOBATH HMHPOPMALHIO U3
rpa)uKOB pea’dbHBIX MPOLECCOB M 3aBUCHMOCTEH.

8 knacc

YJucaa u ebiMucaeHus

6 lcnonb3oBaTh HayalbHbIE TMPEACTABICHUS O MHOXECTBE Jei-
CTBUTEJBHBIX YHCEN [UJISI CPaBHEHHs, OKPYIJICHUS M BBIYHCIE-
HUW;, n300pakaTh IEHUCTBUTEIBHBIC YHCIIA TOYKAMH Ha KOOPIIH-
HATHOU IIPSIMOM.

6 IlpumeHsTh MOHATHE apuMETHYCCKOrO KBaJPaTHOTO KOPHS;, Ha-
XOIUTh KBaJpaTHbIE KOPHH, HCHOIb3Yysl TIPH HEOOXOIUMOCTH
KaJIbKYJISITOP; BBINOJHATH NPeoO0pa3oBaHUsI BBIPAKCHUN, CONEp-
JKalllUX KBaJpaTHbIE KOPHHU, HCIIOJb3ysl CBOMCTBA KOpPHEH.

6 Mcnonp3oBaTh 3amucy OOJIBIIMX W MaJIbIX YHUCEJI C MOMOIIBI Je-
CATUYHBIX Npobeit m cremener umcna 10.

Anzebpauueckue gvlpadxceHus

6 IIpuMeHATH TMOHATHE CTENEHH C LEeJbIM [O0Ka3aTelleM, BbINOJI-
HATH TPEOoOpa3oBaHUs BBIPAXKEHUH, COAEPXKAIIUX CTENeHH C Iie-
JIBIM I10Ka3aTeJIeM.

6 BBIMONHATE  TOXAECTBEHHBIC  NPEOoOpPa3OBaHHUA  paIlHOHAIBHBIX
BBIDAKCHUH Ha OCHOBE IIpaBWIl JACHCTBUH HaJ MHOIOWIEHAMHM U
anreOpanvdecKuMu ApoOsIMH.

6 PackianpiBaTh KBaJpaTHBIA TPEXUIJIEH HA MHOXKUTEJIH.

6 IlpumensTe mnpeoOpa3oBaHUS BBIPAKEHUH JUISI pEIICHUS  pasiivd-
HBIX 3aJad U3 MaTEeMaTUKH, CMEXHBIX IPEIMETOB, W3 peallbHOU
MPaKTUKH.

Ypaeuenus u Hepasencmea
6 Pemarthb HHHeﬁHBIe, KBaJIlpaTHbIC YpaBHCHHUS W PallMOHAJIbHbIC

YpaBHCHUsA, CBOAAIINECCA K HUM, CUCTEMbI ABYX ypaBHeHI/Iﬁ C ABY-
M ICPEMEHHBIMHU.
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6 IIpoBOoIUTH TIpOCTEHINIME UCCIIEJOBAHUS YPAaBHEHUUN U CHUCTEM
yYpaBHEHUI, B TOM YHCJIE C IIPUMEHEHHUEM TrpadHuyuecKux mnpen-
cTaBlIeHUH (ycTaHaBJINBaTh, UMEET JIU ypaBHEHUE UJIU CUCTEMa
YPaBHEHHUHU pEUICHUSsI, €CIIU UMEET, TO CKOJIBKO, U TIP.).

6 Ilepexonuth OT ciioBecHOH (OPMYJIHPOBKU 3adadyu K e& anredpa-
WYECKOW MOJEIN C TOMONIBIO COCTaBJICHUSI ypPaBHEHUsSI WIN CH-
CTeMBbl YpaBHEHMH, MHTEPHPETUPOBATH B COOTBETCTBHU C KOHTEK-
CTOM 3aJlau¥ MOJyYEeHHBINH pe3yJibTar.

6 IlpuMeHATH CBOMCTBAa YHCIOBBIX HEPABEHCTB /IS CPaBHEHHS,
OIICHKM; pelIaTh JHMHEHHble HEpaBeHCTBA C OJHON NEpPEeMEHHON U
WX CHCTEMBI; JaBaTh TpaUYecKyl0 WLIIOCTPALMI0 MHOXECTBa
peIICHU HEepaBEHCTBA, CUCTEMBbl HEPABEHCTB.

Dynxuyuu

6 IloHmMaTh M HCHOJB30BATh (byHKLII/IOHaJ'H)HI)IC IIOHATUSA U A3BIK
(TepMHHBI, CHMBOJMYECKHE OOO3HAuUCHMSs); ONPEACISITh 3HAYCHHE
(yHKIMM TTO 3HAYECHHUIO apryMEHTa; ONpPENeisATh CBOMCTBa (YyHK-

oud 110 e€ rpaduKy. k )
6 CTpouTh TpauKH IIEMEHTApPHBIX (YHKIHA BUAAa Y = ' Yy =x,
y= x3, Yy = /X,y =Ix]; onuchIiBaTh CBOWCTBA YUCIOBOU (PYyHK-

ouu o e€ rpaduKy.
9 knacc

YQucaa u evriucaeHusn

6 CpaBHI/IBaTB n  ynopsaaoiuMBaTb palMUOHAJIbBHBIC W  HPppalUOHAIIb-
HBIC YHUCJIa.

6 BeImoIHATH apI/I(bMeTI/I‘ICCKI/Ie HeﬁCTBHH C pallMOHAJIbHbIMU YHUC-
JlJaMH, code€Tasd YCTHBIC U IMHNCbMCHHBIC HpI/IéMBI, BBIIIOJIHATH BbI-
YUCJICHUA C UppallUOHAJIbHBIMHW YHCJIaMHU.

6 HaXO,E[I/ITI: 3HAYCHUS CTCIICHEH C IEJIBIMHU MOKa3aTeJIsIMHU U KOpP-
Heﬁ; BBIYHNCIIATH 3HAYCHUA YHUCIIOBBIX BBIpa)KeHHﬁ.

6 OprFJ’IHTL JNICUCTBUTEIILHBIC 4qucCiia, BBIIIOJHATL MNPUKUIAKY PEC-
3yJjbTaTa BLI‘H/IC.TIGHI/II\/'I, OLCHKY YHUCIOBbIX BBIpa)KeHHﬁ.

YpasHenua u nepasencmsea

6 PemraTe nuHEWHBICE W KBaJpaTHBIC YpPaBHEHUS, ypPaBHECHUS, CBOJIS-
myecs: K HUM, MPOCTeHIIe IpoOHO-pallMOHAIbHBIE YpPaBHEHUSI.

6 PemaTe cuctemMsl IByX JTMHEWHBIX YpaBHEHUH C ABYyMs I€pPEMEH-
HBIMHU U CUCTE€MBI JBYX YPAaBHEHHH, B KOTOPBIX OJHO ypaBHEHHUE
HE SIBIISICTCS TUHEHHBIM.

6 Pemath TeKcTOBBIE 3ajauM aNreOpandecKuM CIOCOOOM C  IOMO-
IIBI0 COCTABJICHHUS YPaBHEHHMS WJIM CHCTEMBl IBYX YypaBHEHUH C
JIBYMS TI€PEMEHHBIMHU.
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6 IIpoBOoIUTH TIpOCTEHINIME UCCIIEJOBAHUS YPAaBHEHUUN U CHUCTEM
YpPaBHCHUMN, B TOM YHCJIC C IPUMCHCHHEM TIpadUUSCKUX HpPECH-
cTaBJieHUH (yCTaHaBIUBATh, UMEET JIU YPAaBHEHHUE WU CUCTEMaA
yYpaBHEHHH pEIICHUsI, €CIIU UMEECT, TO CKOJIBKO, U Tp.).

6 Pematp nuHEiHbIE HEpaBEHCTBa, KBaJ[paTHbIE HEPABEHCTBA; H30-
OpaxkaTb pellleHue HEePaBEHCTB Ha YHUCJIOBOW MPSIMOH, 3aIUChI-
BaTh PEIICHHE C MOMOINBIO CHMBOJIOB.

6 Pemarp cucTeMBl JIHHEHHBIX HEpPAaBEHCTB, CHCTEMBl HEpPaBECHCTB,
BKJIIOYAIOINNE KBAJPAaTHOEC HEPABCHCTBO, H300pakaTh  pEIICHUE
CHUCTEMBl HEpPAaBEHCTB Ha YHUCJIOBOW NPSIMOM, 3amuChIBaTh pelle-
HHE C TIOMOIIBIO CHMBOJIOB.

6 lcmonp30BaTh HEpaBEHCTBA NPH PEIICHWH PAa3THYHBIX 3a/1ad.

DyHrxyuu
6 PacmosHaBaTh (YHKIIMM H3Y4YCHHBIX BHIOB. [loKa3wiBaTh cxema-
THYCCKH PACHOJIOKCHUC Ha KOOp,Z[I/IHaTHOﬁ IIJIOCKOCTH Fpa(bI/IKOB

byuxumii Buna: y = kx, y = kx + b, y = k,y:ax2+bx+c,
x

y = X y = ¥, Yy = I x I B 3aBUCUMOCTH OT 3Ha4YcHHU KO3(DPHUIH-
CHTOB; OIMCHIBATH CBOICTBA (PYHKIMIL.

6 CTpouTh M H300pa)kaThb CXEMATHYECKH TpaUKH KBaApaTHUHBIX
(byHKIMH, OonHCHIBAaTH CBOWCTBA KBaJAPaTUYHBIX (QYyHKIUMHA 1O HX
rpadukam.

6 PacriozHaBaTth KBaJgpaTH4HyIO (QYyHKIOUIO 1O Gopmylie, IPHUBO-
JIUTH TIPUMEPHI KBAJIPAaTHYHBIX (PYHKIMH W3 peaibHOH >KHW3HHU,
¢u3uKH, TeOMETPHUU.

Apugdmemureckan u ceomempuueckas npozpeccuu

6 Pacrmo3HaBath apu(METHUYECKYI0 ¥ TE€OMETPUUYCCKYIO IPOrPECCHH
MpU pa3HBIX CIIOCO0axX 3aJaHusl.

6 BBINOMHATE BBIUKCICHUSI C HCIHOJB30BaHHEM (OPMYJ N-ro dYieHa
apuMeTHYECKOH H TEeOMETPUYECKON MPOrpeccuii, CyMMmbl Mep -
BbBIX 1l YJICHOB.

6 W300pakaTh YIEHBI MOCIEAOBATEILHOCTH TOYKAMH HA KOOPIH-
HATHOM IIJIOCKOCTH.

6 Pemiatn 3aJa4yr, CBA3aHHBIC C YHCIOBBIMH IIOCJICIOBATCIBHOCTS-
MH, B TOM YHCJI€ 3aJla4ll U3 PealbHON JKM3HH (C HCIIOJIb30BAHHEM
KalIbKYJISITOPa, UPPOBBIX TEXHOJOTHH).

52
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TEMATUYECKOE M/IAHUPOBAHME YYEBHOIO KYPCA (MO TOZAM OBYHEHWA)

7 knacc (He meHee 102 v)

HasBanue
pa3geJia (TeMbl)
(uucso yacoB)

OcHOBHOE coaepiKaHue

OcHOBHbIE BU/AbI AeATETbHOCTU o6yqa10umxc;|

Yucsia 1 BbIYUC-
JIEHUA.
PanyoHa/ibHBIE
qyucaa

(25 4)

ITonsAaTHe pamuoOHaIBHOIO YHCIIA.

Apudmernyeckne ASHUCTBUA C
panoHAIBHBIMU YHCIIaMH.
CpaBHeHue, YHopsiTOYrBaHHE

panuoOHAIBEHBIX YHCEI.
CTerneHb C HATypaJbHBIM MOKa-
3aTEJIEM.

Pellienrie OCHOBHBIX 3aja4d Ha
OpOOH, IPOIICHTHI U3 pPealbHOMI
TMPAKTHUKH.

IIpusHaku peruMocTH, pasiio-
KeHUsI Ha MHOXXHTEIW HaTy-
PanbHBIX YHCE.

Peanbabie 3aBucumoctu. Ilps-
Masi U oOpaTHasi MPOIOPIIHO-
HaJIbHOCTH

CucreMaTU3UpPOBaTh U 0GoramiaTh 3HaAHUS 00 OOBIKHO-
BEHHBIX U ACCATHYHBIX APOOSIX.

CpaBHHUBaTh U yHopsAJA04YHMBaTh APOGH, IpeoOpPa3OBBIBAS
pu HEOOXOAMMOCTH JIECATUYHBIE IpOOU B OOBIKHOBEH-
HbIC, OOBIKHOBEHHBIC B JICCSITUYHbBIC, B YaCTHOCTH B Oec-
KOHEYHYIO JIECATUIHYIO IPOOb.

I[IpyMeHATHh pa3HOOGpPa3HbIE CIOCOGHI M MPUEMBI BbI-
4HC/JIeHUA 3Ha4YeHUH APOGHBIX BBIPAaKeHUH, cojiepika-
X OOBIKHOBEHHBIC M JIECATHYHBIE JIPOOM: 3aMEHSITh
npu HEOOXOIUMOCTHU ACCATUIHYIO IPOOb OOBIKHOBEHHOM
U OOBIKHOBEHHYIO JECSTHYHOM, NMPHUBOJUTH BBIPa)KCHHE
K (¢opme, Hanbosiee ynoOHOW JUISI BBIYUCIICHHI, MTPeod-
pa30BBIBATh JIPOOHBIC BBIPAKECHUSI Ha YMHOXKEHHE U Je-
JICHHE JIECSITUYHBIX JApo0el K AEeHCTBUSM C IEJIBIMH YHC-
JIaMU.

IIpUBOAMTH YHC/I0BbIEe U GYKBEHHbIE PUMeEPbI CTCIICHU
C HATypaJIbHBIM I[TOKa3aTesieM, OOBSICHSSI 3HAYCHHs OC-
HOBAaHUA CTCIICHHU M ITOKas3aTejid CTCIICHHU, HAXOAUTH 3HA-
4YeHusl cTemneHeil Buma a (a — nrboe panroHAIBHOE
YHCII0, N — HATypPalIbHOE YHUCJIO).

IToHMMATBb CMBICJ 3aITUCH OOJBIINX YHCE C TOMOIIBIO
JIECSTUYHBIX Apobei u creneHeit yncna 10, HpuMeHAThb
X B p€aJIbHbIX CI/lTyaLII/IﬂX.
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IIpodonrcerue

HasBanue
pa3geJia (TeMbl)
(uucso yacoB)

OcHOBHOE cojepixKaHue

OCHOBHBIE BHUAbI A€ATC/IBHOCTH Oﬁy‘lalOI.III/IXCﬂ

IIpyMeHATHs IpU3HAKW JISIUMOCTH, PA3JI0KEHUs Ha
MHOKHUTEJIN HATYPAJIbHBIX YUCEII.

PemraTe 3asa4M Ha 4yacTH, IPOLIEHTHI, HPOIIOPLIUU, HA
HaXOoXXJICHUE Npoou (MPOICHTA) OT BEIUYUHBI M BEJIUYH -
HbI o e€ apobu (mpoueHTy), ApoOu (MmpolieHTa), KOTO-
pBI cOCTaBiIsIET OJHA BeIWUYMHA OT Apyroil. IIpuBOAUTS,
pa36npaTb, OLl€HHUBATb pPa3/IMYHbIC PCIICHUS, 3alTUCHU
pemeHm‘/’I TCKCTOBBIX 3aJ1a4.

PacnosHaBaTh U OGBACHATH, ONHPAsICh Ha Olpesese-
HUS, MPSIMO TPONOPLUUOHAIBHBIE W OOPAaTHO IPOIOPLIH-
OHAJIbHBIC 3aBHCUMOCTH MEXKIAY BCIMYUMHAMH, MNPHUBO-
AUTh NPUMephbl 3TUX 3aBUCUMOCTEH U3 pealbHOro Mupa,
W3 APYTUX Y4eOHBIX MPEIMETOB.

PemiaTh npakTUKO-OPHEHTHPOBAHHBIC 3a/1a41 Ha IPOOH,
OPOLEHTHI, IPSIMYIO U OOPaTHYIO MPOIOPIIHOHATBHOCTH,
IIPONOPLHUHA

Anre6panyeckue
BbIpa:KeHUs
(27 v)

BykBeHHbIC BbIpakeHHs1. [lepe-
MeHHbIe. JlommyCTHMBbIE 3Hade-
HUsI IEpeMEHHBIX. DOPMYITBI.
[IpeoOpa3oBanre  OyKBEHHBIX
BBIPQKCHUI, paCcKpPBITHE CKOOOK
¥ TIpUBEICHUE MOJOOHBIX ciara-
€MbIX.

CBolicTBa CTCIIEHU C HaTypaib-
HBIM I1OKa3aTeJICM.

OBJIaZeTh aireOpandecKoil TePMUHOJIOTHEH U CHMBOJTH-
KOii, HPUMEHSATb ¢€ B IIPOIecCe OCBOCHUS yUeOHOTO Ma-
Tepuana.

HaxoauTh 3HaveHHsi OYKBEHHBIX BBIPAKCHUMN NIPH 3a-
MAaHHBIX 3HAYCHUSIX OYKB; BBIITOJHSITH BBIYUCICHUS 1O
dopmyam.

BbINOJIHATBL TpeoOpa30BaHUs 1IEJIOT0 BBIPAXKCHUS B
MHOTOYWIECH IPUBEJICHUEM MOMOOHBIX CllaraeMbIX, pac-
KPBITHEM CKOOOK.
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MmuorowieHbl. CJI0KEHHE, BBIUH-
TaHWe, YMHOXXEHHE MHOTOYJIe-
HOB. DopMynbl COKpamE&HHOTO
yMHOXeHus. PasnoxeHue MHO-
TOYJICHOB Ha MHOXHUTCIIN

BBINOJIHATE YMHOXKEHHE OJHOYJIEHA Ha MHOTOWICH U
MHOTrOYJIeHAa Ha MHOTOYWICH, IPUMEHATh (POpPMYJIBI KBa-
IpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcyuiecTB/JIATL Pa3l0KeHHE MHOTOUYJIEHOB Ha MHOXKUTE-
U TmyTEM BBIHECEHHUs 3a CKOOKHM OOIIEero MHOXHUTEII,
MIpUMEHEeHHsT (OPMYJIBI Pa3sHOCTH KBaapaToB, (Gopmyir
COKpAIIEHHOIO YMHOKEHHUS.

IIpuMeHATh MpeoOpa3zoBaHUE MHOTOWICHOB JJIST pelre-
HHUS Pa3IWYHBIX 3aJa4d U3 MaTeMaTHUKH, CMEXHBIX Mpe-
METOB, U3 peajJbHON MPaKTHKH.

3HAKOMUTBHCA C UCTOPHEN pa3BUTHS MAaTEMAaTHKHA

YpaBHeHus
Y HepaBeHCTBa
(204)

VYpaBHeHHe, IIpaBHiIa Ipeodpa-
30BaHUsl ypaBHEHUs, pPaBHO-
CUJIBHOCTb YPaBHEHHI.
JIuneliHOe ypaBHEHHE C OJHOM
NEePEMEHHOMN, pelIeHue JNHEeN-
HBIX ypaBHeHUH. PenieHue 3anaq
C IIOMOIIBIO YPaBHEHUM.
JIuneiiHoe ypaBHEHHE C JABYMs
IIEpEeMEHHBIMH U ero rpaduk.
Cuctema IByX JHUHEHHBIX ypaB-
HEHHII C JBYMsI II€pPEeMEHHBIMH.
Peunienue CUCTEM  ypaBHEHHUM
Ccroco0OM TOJICTAHOBKH U CIIOCO-
OOM CIIOKEHHS

Pemratb JMHEHHOE ypaBHEHHE C OJHON NEPEMEHHOM,
INpUMeHAA NpaBuJja Iepexona OT UCXOJHOIO ypaBHEHUS
K paBHOCHIIBHOMY eMy Ooiee nmpoctoro Buaa. [IpoBepaTs,
SIBIIIETCSI T KOHKPETHOE YHCIIO KOPHEM ypaBHEHHSI.
IMoaGupaTh NpUMepbl Iap YHCEJ, SIBISTIOLINXCS pele-
HHUEM JIMHEHHOT0 YPaBHEHHUS C IBYMs IIEPEMEHHBIMU.
CTpPOMTB B KOOPJIMHATHOM IJIOCKOCTH I'pad UK JIMHEIHHO-
ro ypaBHEHHUs C JBYMsI IE€PEMEHHBIMHU; IOJIB3YSICh I'pa-
(ukoM, MPUBOAUTE NPUMeEPHI PEIICHUS] YPABHEHHSI.
HaxoauTh pelleHHe CUCTEMbl IBYX JUHEHHBIX ypaBHe-
HUH ¢ IByMs IEPEMEHHBIMU.

CocTaB/ATh M peliaTh ypaBHEHHE MU CHCTEMY ypaBHE-
HUU MO YCJIOBHIO 3aJjau¥, HHTEPIPETHPOBATH B COOTBET-
CTBHU C KOHTEKCTOM 3a/1a4{ MOIyYSHHBIH pe3yIbTaT

Koopaunars!
U rpaQuKu.
DyHKIIMU
(24 4)

Koopaunara Touku Ha OpsiMOH.
Yucnosele mnpoMexyTku. Pac-
CTOSIHUE MEXIY ABYMs TOYKAMU
KOOPJAUHATHOU IIPAMOML.

N306pakaTh Ha KOOPIAWHATHOW MPSMOI TOYKH, COOT-
BETCTBYIOIIME 3aJaHHBIM KOOpJAWHATaM, Jy4H, OTpe3-
K{, WHTEpBalibl; 3alUChIBaTh HX Ha aJreOpandyeckoM
SI3BIKE.
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IIpodonrcerue

HasBanue
pa3geJia (TeMbl)
(uucso yacoB)

OcHOBHOE cojepixKaHue

OCHOBHBIE BHUAbI A€ATC/IBHOCTH Oﬁy‘lalOI.III/IXCH

IIpsimoyronbsHast cucreMa Koop-
JIMHAT Ha IUIOCKOCTHU. [Ipumepsl
rpagukoB, 3a1aHHBIX (pOopMyIa-
mu. UreHue rpadukoB peanb-

HBIX 3aBUCUMOCTEH.

IlonsTue byHKIHIH. I'padux
(pysxkummn.  CpolicTBa  (PyHKIIHIA.
JIuneiinas ¢ynknmsa.  IToctpoe-

HHe rpaduka JUHEHHOH (yHK-
min. [papux dynkmmm y = Ix1

OTMeYyaTh B KOOPAWHATHON NJIOCKOCTH TOYKH IT0 3aJ[aH-
HBIM KOOpAWHATaM; CTPOUTH I'pa(pUKU HECIIOXKHBIX 3a-
BHCUMOCTEH, 3aJaHHBIX (HOPMYJIaMH, B TOM YHCIIE C I1O-
MOIIBIO MUGPPOBHIX JTAOOPATOPHIA.

I[IpyMeHATH, M3y4aTh IPEeUMyILeCTBA, UHTEPIPETUpPO-
BaTh rpaduuecKkuii Croco® TMpeICTaBICHUST W aHaJn3a
pa3zHOOOpa3HOH JKU3HEHHOH MH(OpMaIIH.

OcBauBaTh NOHATHE (QYHKIIHHU, OBJIAJCBATh (DYHKIIHO-
HaJIbHOW TEPMHUHOJIOTHCH.

Pacno3HaBaTh nuHelHy0 QyHKIMo Yy = kx + b, onu-
ChbIBaTh € CBOICTBA B 3aBUCHUMOCTH OT 3HAYSHUN KOA(-
¢unmenros k u b.

CtpouTh rpapukM jnuHelHONH (GyHKINH, GYHKIHU
y = Ixl.

Hcnonb30oBaTh BUPPOBLIE pecypchl /Ul OCTPOCHUS
rpadguKoB PYHKIINI U U3yISHHUS UX CBOMCTB.
IIpuBOoAUTE NpUMEPHI JUHEHHBIX 3aBUCHUMOCTEH B pe-

AJIBHBIX ITpoHeccax U sIBJICHUAX

IloBTOpEeHMne
1 060061IeHre
(64)

[ToBTOpeHNE OCHOBHBIX MOHSTHIN
U METOJOB Kypca 7 kiacca, 0000-
IeHUE 3HAHUN

BbpiGMpaTh, NPUMEHATbh OLEHUBATh CHOCOGBI CpPaBHEHUS
4Hcel, BBYHCICHUH, MpeoOpa3oBaHUl  BEIpAXKEHHH, pe-
HMIEHNs] ypaBHEHMI.

OcyiecTBAATh CaAMOKOHTPOJIb BbBINOJHICMBIX JICHCTBUM
W CaMOINpPOBEpPKy pe3yjibTara BBIYHCICHHN, Mpeodpa3o-
BaHUN, TIOCTPOEHMH.
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PemaTh 3aja4y u3 peajibHOU )XKU3HU, IPUMEHATH MaTe-
MaTUH4YecKHe 3HaHMA s pelleHus 3aaad U3 JIpPyTux
TIPEMETOB.

PemiaTh TeKCTOBble 3aJa4d, CPpaBHMBATh, BbIOUpPAThb
CIOCOGBI pelICHHs 3a/1a4H

8 knacc (He mMeHee 102 v)

HasBauue
paszesa (Tembl)
Kypca (44c/I0 4acoB)

OcHOBHOE coaepiKaHue

OcHOBHbBIE BUABI JeATEJbHOCTH 06yqalonmxc;l

Yucsa U BbIYHUC-
sneHusa. KBagpar-
Hble KOPHU
(154)

KBanpatHsblii KOpeHb U3 4yHcia.
TTonsiTe 00 MpparOHAITEHOM
qucine. JlecaTnaHbie mpuOImKe-
HUSI UPPATMOHAITBHBIX UHCEIT.
HeiictButenbHble uucia. Cpas-
HEHHE NeHCTBUTEIIHLHBIX YHUCEI.
ApudmMeTHuIecKril KBaIpaTHBIN
KOPEHb.

YpaBHeHUE BU1a X’ =a.
CpoiicTBa apupMeTHISCKUX KBa-
NpaTHBIX KopHeil. [IpeoOpasoBa-
HHUE YHUCIJIOBBIX BBIPaXKEHHUI1, CO-
Jepo>Kamux KBaJgpaTHbIE KOPHU

dopmMy/IMpoOBaTh ONpeAeeHHue KBaJgpaTHOTO KOPHS U3
4qrcia, apupMeTHIecKOro KBaApPaTHOTO KOPHS.
[IpMMeHATH oOlepanuio U3BJICYSHUsT KBaJIPAaTHOI'O KOPHS
W3 4YKciia, UCHOJIb3YyA IpHU HEOOXOAMMOCTH KaJIbKYyJIsI-
TOP.

OneHMBATh KBaJpaTHBIE KOPHH IIEIBIMH YUCIAMH H Je-
CSITHIHBIMU IPOOSIMH.

CpaBHMBATh M YHNOPAAOYMBATBL pallMOHAIBHBIC U HPPa-
OUOHAIBHBIE YHCIIA, 3AMMHCAHHBIE C TIOMOINBIO KBaapaT-
HbIX KOpHEH.

HccaeaoBaTh ypaBHEHHE X = d, HAXOAUTH TOUHEIC U
npubImKEHHBIC KopHH Tipu a > 0.

HccnepoBaTh CBOWMCTBA KBaJApaTHBIX KOpPHEH, MPOBOJIS
YUCJIOBBIE JKCIEPUMEHTHI C HCIIOJIb30BAaHUEM KaJIbKYJIsi-
TOopa (KOMIIBIOTEPA).

Jloka3bIiBaTh CBOMCTBA apH(pMETHYSCKUX KBaJIPATHBIX
KOpPHEN; NPUMEHSATHh UX JUII NPeoOpa3oBaHUs BhIpa)ke-
HUI.




89

IIpodonrcerue

HasBanue
pasaea (Tembl)
Kypca (4ucjio 4acoB)

OcHOBHOE cojepixKaHue

OCHOBHBIE BHUAbI A€ATC/IBHOCTH Oﬁy‘lalOI.III/IXCH

BbINOJIHATH NPeo6Gpa3oBaHUA BhIPAKCHUI, COIepiKa-
MIUX KBaJpaTHbIC KOPHU. BrIpakaTb NEepeMEHHbIC U3
TE€OMETPUUCCKUX U (PU3UUECKUX (POPMYII.

BeI4MC/IATE 3HAYEHMUs BBIPpAXXCHUH, collepkalux KBa-
JpaTHbIE KOPHM, HCIONB3YsS NPH HEOOXOAUMOCTH Kailb-
KYJISITOP.

Hcnosp30BaTh B XOJ€ PELICHUs 3a7a4 dJIeMEeHTapHbIE
IIpeACTaBJICHHUS, CBSI3aHHBIE C NPUOJIVDKEHHBIMH 3HaYe-
HUSIMH BEJIUYIHH.

3HAKOMUTBCS C MCTOPHEN pa3BUTHSI MaTeMaTHKH

Yucsia ¥ BBIYUC-
JieHus. CTeneHb
C 1eJIbIM IOKa3a-
TeJieM

(7 9)

CrerneHn C LEJIBIM MOKa3aTEIEM.
CranmapTHasi 3aITMCh YUCIIA.
Pa3mepnl 00BEKTOB OKpY Karo-
mero mupa (0T BJIEMEHTaPHBIX
YacTHI] IO KOCMUYECKUX OOBbEK-
TOB), IJIUTSIILHOCTH TIPOIIECCOB B
OKPY>KaroIeM MHupe.

CBolicTBa CTEIEHHU C LEJILIM MO~
KasaTeneM

PopMy/IMPOBATh ONpeJesIeHHe CTCIICHH C [[EJIbIM OKa-
3aTesem.

IpeAcTaB/AATH 3alIMCh OOJIBIINX M MaJIbIX YHCEJI B CTAH-
napTtHoM Buje. CpaBHMBATh YKCIIa U BEJIMYUHBI, 3aIH-
CaHHBIE C HCITOJIb30BaHHeM cTeneHu 10.
Hcnosib30BaTh 3alUCh YKCeNl B CTAaHAAPTHOM BHUJE JUISI
BBIPKSHHST pa3MEePOB OOBEKTOB, JJIUTEIILHOCTH IIPOLIEC-
COB B OKpY’KaIOIIEeM MUpe.

dopmyupoBaTh, 3aNMCbIBaTh B CUMBOJIUYECKOH ¢op-
Me 1 WJIJIIOCTPUPOBATh MPUMEPAMH CBOICTBA CTEIIEHU
C LIEJIBIM ITOKa3aTeJIeM.

I[IpuMeHATH CBOMCTBA CTENCHU JUIS MPEeoOpa3OBaHUS
BBIPKCHU, COACPIKAIIIMX CTEIICHH C 1IEJIBIM ITOKa3aTe-
seM. BBINOJIHATD A€M CTBMSA C YUCIIaMH, 3alINCAaHHBIMH B
CTaHIapTHOM BuJe (YMHOXXEHHE, JASJICHHUE, BO3BEICHHUE

B CTEIICHB)
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Asire6panyeckue KBanparnaeiii Tpéxunen. Pazno- Pacno3HaBaTh KBaJIpaTHBIN TPEXUJIEH, YCTAaHABINBATH

BBIPAKEHUS. JKeHHEe KBaJIpaTHOTO TpExXdieHa BO3MO>KHOCTbH €0 Pa3JIO’KEHHUsI HA MHOXXHUTEIIH.

KBaapaTHbIid Ha MHOXXUTEIIN PackiiagpiBaTh Ha MHOXKUTEJIM KBAAPAaTHBIA TPEXUJIEH

Tpéx4/ieH C HEOTPUIATEIBHBIM JUCKPHUMHUHAHTOM

(54)

Anre6épanyeckue AnreOpandeckast ApoOb. Jlomy- 3anuceIBaTh aireOpandeckue BeipakeHus. HaxoauTob

BBIPAKEHHUS. CTHUMBIE€ 3HAYECHMSI MEPEMEHHBIX, 00JIaCTh OIPEICIICHUST PAllOHAIEHOTO BEIPAKCHHS.

Asre6panyecKas BXOJIIIUX B aJreOpandecKue BBINOJ/IHATH YHCIOBBIC OICTAHOBKH M BBIYMCJIATH 3HA-

JApPOGh BeIpakeHHUs1. OCHOBHOE CBOMCTBO YeHHe APoOH, B TOM YHCJIE C TOMOIIBIO KaIbKyJIsATOPA.

(15 4) anrebpandeckoir apoodu. Coxpa- POopMy/IMPOBATh OCHOBHOE CBOMCTBO aJlreOpandecKoin
mieHue apooeii. IpoOu ¥ MPUMEHSATD ero s MpeoOpa3oBaHus ApOOEH.
Cro)xeHue, BBIYUTAHUE, YMHO- BbINOJIHATB AN CTBUA ¢ anreOpandecKuMu IpoOsSMH.
J)KeHHEe W JeJICeHHe anreOpande- TIpumensTs npeoOpa3oBaHUsT BRIPAYKSHHI TS PEIICHHS
ckux apobei. IlpeobpazoBanme 3a1a4. BelpaxkaTh mepeMeHHbIe u3 dopmyn (puzude-
BBIp@KEHHH, COJEpIKallluX ajre- CKHUX, TEOMETPHYECKHX, OMMCHIBAIOIINX OBITOBBIC CUTYya-
Opandeckue Apoou L1N)

YpaBHeHus KBanpatHoe ypaBuenue. Hemoo- Pacno3HaBaTh KBaJpaTHbIC YpaBHEHHSI.

W HEpaBeHCTBaA. HOC  KBaJIpaTHOC  ypaBHCHHEC. 3anucbiBaTh (GOPMyJIy KOpHEH KBaJIpaTHOTO ypaBHe-

KBaapaTHblie dopmyna KOpHEH KBaJIpaTHOTO HUS; pellaTh KBaJipaTHble YpaBHEHMUs — IOJHEIC U He-

ypaBHeHUs ypaBHeHus1. Teopema Buera. TTOJTHBIE.

(15 u) Pemenne ypaBHeHMI, CBOAAIINX- IIpoBOAUTHL NpoOCTellINe HCCAeA0BAHUS KBaJpaTHBIX

ca K KBaapaTHbIM. IIpocreitime
pOOHO-pallMOHaIbHbIE YypaBHE-
HUSL.

Pemenne TekcTOBBIX 3amad C I0-
MOIIBIO KBAaJAPAaTHBIX ypaBHEHUI

YpaBHEHUH.

Pemiate ypaBHeHHs, CBOISIINECS K KBaAPaTHBIM, C I10-
MOIIIBIO ITPpeoOpa3oBaHuil U 3aMEHON epEeMEeHHOM.
Ha61oaaTh 1 aHAJIM3MPOBATh CBSI3b MEXK/Ty KOPHIMH U
kod(ddULMeHTaMH KBaJAPAaTHOTO YpPaBHEHHSI.
dopmysMpoBaTh TeopeMy Buera, a Takke oOpaTHYIO
TEeOpeMy, MPHUMEHSTbh OTH TEOPEMbl [UISI PCEIISCHUs
3a7a4.
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IIpodonrcerue

HasBanue
pasaea (Tembl)
Kypca (4ucjio 4acoB)

OcHOBHOE cojepixKaHue

OCHOBHBIE BHUAbI A€ATC/IBHOCTH Oﬁy‘lalOI.III/IXCH

PeiraTh TeKCTOBBbIE 3a4a4H alreOpanvdecKuM CIIocoOO0M:
NEepPEXOIUTH OT CJIOBECHOH (OPMYITHUPOBKH YCIOBHUS 3a-
Iadyd K ajlre0pandeckoil MoAelu TyTEM COCTaBJIICHHUS
YPaBHEHHs; pEllaTh COCTABICHHOE ypaBHEHHUE;, HHTEP-
IIPETUPOBATH PE3YIbTAT.

3HaAKOMUTBCA C UCTOPUEHN Pa3BUTHUA aIreOphI

YpaBHeHusa

U HEpaBeHCTBa.
CucreMsbl ypaBHe-
HUM

(13 4)

JluHeliHOEe ypaBHEHHE C ABYMs
NEepEeMEHHBIMH, €Tro Tpaduk,
OpUMEPHl PEIICHUs yPaBHCHUN B
EJIBIX YHUCIIax.

Pemienne cucrem aAByX JIUHEH-
HBIX YpaBHEHHU C IByMs Iiepe-
MEHHBIMHU. [Ipumepsl pemeHus
CHCTEM HEJIWHEWHBIX ypaBHEHUN
C IByMSsI IEPEMEHHBIMU.
I'padpuueckas WHTEPIPETALUS
YpaBHEHHSI C JIBYMsI MICPEMEHHBI-
MH Y CUCTEM ypPaBHECHHH C IBYMs
NEPEMEHHBIMU.

Pemienne TEKCTOBBIX 3a7a4 C MO-
MOIIBIO CUCTEM ypPaBHEHUI

Pacno3HaBaThk auHENHbIE YpaBHEHUS C IByMs IEPEMEH-
HBIMH.

CTpouThb rpad UKy JIMHEHHBIX ypaBHEHUH, B TOM YHCIIC
HCI0JIb3yA U POBLIE pecypchl.

PaszvyaThk mapaiieabHbIE U ITepeceKarouecs IpsMbIe
0 UX YPaBHEHHUSIM.

PemlaTe cucteMmsbl ABYX JIMHEHHBIX YpaBHEHUN C IABYMsI
TIePEMEHHBIMHU MOJACTAaHOBKOI U CI0KEHUEM.

Pemlate mnpocteiiliue cucTeMbl, B KOTOPBIX OJHO U3
YpPaBHEHUU HE SIBJISIETCS JIMHEHHBIM.

IIpuBOAUTE rpadpUYeCcKyI0 HUHTEPNPEeTALMIO PelICHUs
YPaBHEHHUS C ABYMsI NEPEMEHHBIMH M CHCTEM YypaBHEHHUH
C IByMsI IEPEMEHHBIMU.

PemaTh TEKCTOBBIE 3a4a4H aIreOpandeckuM crocooom

YpaBHeHus

Y HepaBeHCTBA.
HepaBeHcTBa
(124)

YucioBbIe HEPABEHCTBA U UX
CBONCTBA.

HepaBeHCTBO ¢ 04HOI IepeMeH-
HOM. JInHelHbIe HEPABEHCTBA C

dopMy/IMpOBATh CBOMCTBA YHCIIOBBIX HEPABEHCTB, HII-
JIIOCTPUPOBATh MX Ha KOOPAWHATHOW MNpsMOH, AOKa3bl-
BaTh AIrcOpanyecKu.

IIppuMeHATh CBOMCTBA HEPAaBEHCTB B XOJE PEIICHUS 3a1ad.
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OIHOM HNEepeMEHHOM U UX pelle-
Hue. Cuctembl JUHEHHBIX Hepa-
BEHCTB C OJIHOM NEPEMEHHOW U
HUX pEIIeHUE.

HN3o0paxeHue pemieHust JUHEH-
HOI'0O HEpaBEHCTBAa U UX CUCTEM
Ha 4MCJIOBOH HpsAMOIt

PemiaTh JnHEHHbIC HEpaBEHCTBA C OJHOI IIEPEMEHHOI,
n300pakaTh pelIeHHe HEPaBEHCTBA HA YMCIOBOH Mpsi-
MOIA.

Pemiath cucTeMbl JUHEHHBIX HEPaBECHCTB, N300pa)kaThb
peleHne CUCTEMbI HEPABEHCTB HAa YUCIIOBOM MPSIMOM

dyHKIMH.
OcHOBHEBIE
TOHATHUSA

(59

Ilousitne ¢yskouu. OOIacTb
onpezesIeHUs 1 MHOYKECTBO 3Ha-

gennit pynknnu. CriocoOs! 3aaa-

HUST QYHKIUH.

I'padux ¢yuakouu. CpoiicTBa
¢GyHKOUU, UX OTOOpakeHUEe Ha

rpaduke

Hcnosib30BaTh (QyHKIMOHATIBHYIO TEPMHWHOJIOTHUIO U
CHUMBOJIMKY.

BbIuuc/IATh 3HaYeHUs QYHKIUN, 3aaHHBIX (hopMyIaMu
(mpu HEOOXOIMMOCTH UCTIOIB30BATH KAIBKYJISITOP); CO-
CTaBJIATH TaG/INLbl 3HAYEHUH QyHKIUH.

CTpouUTh IO TOYKAM rpadpUuKH GyHKIHA.

OnuchIBaTh CBOMCTBA QyHKINH HAa OCHOBE ¢ rpaduye-
CKOT'O IPEICTABIICHUS.

Hcnonb30BaTh QyHKIMOHAIBHYIO TEPMHUHOJIOTUIO U
CHMBOJIMKY.

HccaeaoBaTh npumeps! rpadrUKoB, OTPAKAIOIINX Pealb-
HBbIE MpoleCChl U siBjieHUs. [I[pUBOAUTHL NPUMeEPBI I1PO-
IIECCOB U SIBJIEHUH C 3aJaHHBIMU CBOMCTBaMHU.
Hcnosib30BaTh KOMNBIOTEPHbIE IPOrpaMMbl [Uisl TI0-
cTpoeHUs rpapuKoB QYHKIIHUH U U3yUEHUS UX CBOMCTB

dyHKIUU.
YucsioBeie
byHKIUM
(99)

YreHue U nocTpoeHue rpagukon
¢yskouii. [Ipumeps! rpadukoB
GyHKIHH, OTpaXkaroluX peatb-
HBIC ITPOLIECCHI.

DyHKIUU, OMUCHIBAIOIINAES NPsI-
MYIO U OOpaTHYIO MPOMOPILIHO-
HaJIbHBIE 3aBUCUMOCTH, UX I'pa-
¢ukn. I'mnepboia.

HaxoauTth ¢ nomoumbio rpaduka GyHKINNA 3HAYCHHUE OI-
HOM M3 pacCMaTpUBaeMbIX BEJIWYHUH IO 3HAYCHHIO JIPY-
oM.

B HeCJIOXKHBIX Cily4asix BbIpakaTb pOpMyJ10i 3aBHCH-
MOCTBb MCXKY BECIIMYHUHAMM.

OnuchIiBaTh XapakKTep M3MCHCHUA 0)1HOI>’I BCJIMYHUHBI B
3aBUCHUMOCTH OT USMCHCHMUA )IpyFOﬁ.




9

IIpodonrcerue

HasBanue
paszeia (TeMbI)
Kypca (4ucjI0 4acoB)

OcHOBHOE cojepixkaHue

OcHOBHBIE BHU/JbI AE€ATEC/IBHOCTH 06y‘la]011ll/IXCH

I'paduk ysxkmE y = X2

OyHKIHH Y = X2, Y =X,

y = *, Yy =1 x [; rpadudeckoe
peluieHre ypaBHEHUH W CUCTEM
YpaBHEHUM

Pacno3HaBaTh Buasl ndydaemsix QynHknuii. [lIokasbi-
BaTh CXeMaTHYeCKH I0JI0KEeHHE Ha KOOPAUHATHOHN TII0-
ckocTu rpadukoB GYHKIMI BHa: Y = X2, Y = X°,

y = Jx, y = IxL

Hcnonb3oBaTk (PYHKIMOHA/IBHO-rpadpUUYecKue mpej-
CTaBJIEHUA ISl PEIICHUS U NCCIIEIOBAHUS yPaBHEHUH 1
CUCTEM ypaBHEHUI.

IIpuMeHATHh BUMPPOBBIE pecypchbl I HIOCTPOCHUS Ipa-
¢ukoB pyHKIIMIT

IloBTOpEeHue
1 060011 eHIe

(64)

IToBTOpEeHHE OCHOBHBIX NOHSTHH
M METOJIOB KypCcOB 7 U 8 KJIacCOB,
o0o0meHue 3HaHUH

Bbi6UpaTh, IPUMEHSATD, OLleHUBATb CIOCOGBI CPABHECHUS
4Hcel, BBIUMCICHWH, IpeoOpa3oBaHUi  BBIPOKEHWH,  pe-
IIEHUs ypaBHEHHH.

OcyiecTBJIATh CAMOKOHTPOJIb BBINOJHIEMBIX JHCTBUN
U CaMOINPOBEpPKYy pe3yibTaTa BBIYUCICHUN, Hpeodpaso-
BaHUM, IIOCTPOCHMUIA.

PemaTe 3a/a4u U3 peaJibHOM >KM3HH, NIPUMEHATDb MaTe-
MaTHUeCKHe 3HAHUS JUIL  peHIeHHMs 3agad W3 JIPYrux
TIPEIMETOB.

PemiaTe TeKcTOBBIE 3aJa4H, CPaBHUBATH, BBIOGUPATh
CIOCOOGHI pPEeIICHUS 3a1a9l
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HasBanue
pasaea (Tembl)
Kypca (4ucjio 4acoB)

OcHOBHOE cojepixaHue

OCHOBHBIE BHUAbI A€ATC/IBHOCTH Oﬁy‘lalOI.III/IXCﬂ

Yucsia 1 BBIYUC-
JieHus. JleficTBU-
TeJIbHbIE YMCJIa

(94)

PanmnonanpHBIC YHCITa, UPpPAITH-
OHaJIbHBIC YHCJIa, KOHCYHBIC U
OCCKOHCUYHBIC JCCATUYHBIC JIPO-
O0u. MHOKECTBO JIECTBUTCIIb-
HBIX YHCEII, JCHCTBUTCIbHBIC
qpcia Kak OCCKOHCYHBIC deCs-
TUYHBIE ApoOu. B3zaumMHO omHO-
3HAYHOE COOTBETCTBUE MEXKIY
MHO’KECTBOM  JICHUCTBHUTEIBHBIX
YHUCETT U MHOYKECTBOM TOYEK KO-
OPJIMHATHOM MPSIMOM.
CpaBHEHHE NEUCTBUTEIHHBIX Y-
cell, apu(pMeTHIeCKUe 1eHCTBUS
C JICHCTBUTEIILHBIMH YHCIIAMM.
IpubnmxéHHOE 3HAUYCHUE BEIIH-
YUHbBI, TOYHOCTB MTPUOIVKCHUS.
Oxpyrnenne aucen. [Ipukunka u
OIICHKa pe3yJIbTATOB BBIYHCIIC-
HUH

PasBuBaTh NIpeACTaBJIEHMUSA O YHUCIaX: OT MHOXECTBA
HATypaJbHBIX YHCEN 10 MHOXECTBa AEHCTBHUTENBHBIX
qHCel.

O3HAKOMMTbCA C BO3MOXXHOCTBIO IIPEACTABICHUS e~
CTBUTEJIFHOTO YHC/Ia KaK O€CKOHEYHOM ASCATUIHOMN ApO-
Ou, NPUMEHSATb JCCITUYHBIC TTPUOIIMKCHUS PAllMOHAIb-
HBIX U UPPALHOHAJIBHBIX YHCEI.

H306pakaTh [ICHCTBUTEIIHLHBIC YUCIIA TOYKAMHU KOOPIHU-
HATHOM IpsIMOML.

3anucbiBaTh, CPABHUBATb U yNOPAAOYMBATh JeiicTBU-
TeJIbHbIC YHUCIIA.

BBINOJIHATB, coueTasi yCTHbIE U MUCbMEHHBIE TIPUEMBI,
apudpmMeTHdecKue el CTBUSA C pallMOHAJIBHBIMH YHCIIa-
MU; HAXOAUTh 3HAYCHUS CTEIICHEH C IIeJIBIMHU IToKa3aTe-
JISIMH U KOpHEH; BBIYMC/IATD 3HAUCHUS] YNCIOBBIX BBI-
paxkeHmit.

IMosry4uTh NIpeacTaB/JI€eHUe O 3HAUUMOCTH JIeHCTBUTEINb-
HBIX YHCeJI B IPAaKTUUYECKON AesATEeJIbHOCTH YEJIOBEKa.
AHanM3upoBaTh U AejIaTh BBIBOAbI O TOYHOCTH MPHOIIN-
JKEHMUsI JICHCTBUTEJILHOTO YHCJIAa TPU PEIISHUH 3a1a4.
OKpyr/aTh JICHCTBUTEIILHBIE YHUCIIA, BHINOJHATD NMpU-
KHUJAKY pe3ylIbTaTa BBIUUCICHHH, OLLeHKY 3HAaUCHUN YHC-
JIOBBIX BBEIPQYKEHHH.

3HAKOMHUTBCS C UCTOPHEN pa3BUTHS MaTEeMaTHKU
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IIpodonrcerue

HasBanue
pasaea (Tembl)

Kypca (4ucjio 4acoB)

OcHOBHOE cojepixKaHue

OCHOBHBIE BHUAbI A€ATC/IBHOCTH Oﬁy‘lalOI.III/IXCH

YpaBHeHus

Y HepaBeHCTBaA.
YpaBHeHusa

C OJHOM
nepeMeHHOM

(14 4)

JIuneitHoe ypaBHeHue. Pemenue
YPaBHEHHUH, CBOSIIIIUXCST K JIH-
HEWHBIM.

KBangpaTtHoe ypaBHeHue. Pemie-
HHE ypaBHEHHH, CBOJISIIUXCS
K KBaJIpaTHBIM. BuUKBazpaTHBIC
YPaBHEHUSI.

IIpumeps! pelieHust ypaBHCHUN
TpEeThber U 4eTBEPTON cTeneHel
pa3IoKeHNeM Ha MHOXKHUTEITH.
Penrenne  npoGHO-panyioHanb-
HbBIX YPaBHEHUM.

Pemenue TexcToBbIX 3a1au anre-
OpandecKuM METOI0M

OcBauBaTh, 3alOMUHAThb U NPUMEHATh rpaduyecKkue
MEeTO/ABbI IIPU PEIICHUU YPABHECHUM, HEPABEHCTB U X CH-
cTeM.

Pacno3HaBaTh 11eJbIe U JpOOHBIC YPaBHEHHUS.

PemaTh /iMHelHbIE U KBaJpaTHbIe ypaBHEHUs, YpaBHe-
HUSI, CBOJSIIIIUECS] K HUM, IIPOCTENIIIne JpOOHO-pario-
HaJIbHBIC YPaBHCHHSI.

IIpeasiaraTh BO3MOXHBIE CIIOCOOBI PEIICHHS] TEKCTOBBIX
3aja4, 06CYKAaTh UX U pelIaTh TCKCTOBbIC 3a/la4H pa3-
HBIMH CIIOCOOaMH.

3HAKOMUTbCSI C ICTOPUEH pa3BUTHS MaTeMaTHKH

YpaBHeHusa

U HEpaBeHCTBa.
CucreMsl ypaBHe-
HUA

(14 4)

JIuHeitHOe ypaBHEHUE C JABYMs
MEepEeMEeHHBIMHU U ero rpaduxk.
Cucrema AByX JUHEHHBIX ypaB-
HEHUI C ABYMsI IEPEeMEHHBIMU U
e€ peureHue. Penrenue cucrtem
JABYX YpaBHEHHM, OJHO U3 KOTO-
pBIX THHEHWHOE, a IPyroe — BTO-
poii cTerneHu.

['paduyeckast  WMHTepIIpETALIUS
CUCTEMBbl ypaBHEHUI C ABYyMsl
NEepPEeMEHHBIMHU.

OcBauBaTh U IPUMEHATb IIPUEMBI PELLICHUS CHUCTEMBI
JBYX JIMHEHHBIX ypaBHEHUI C ABYMsl NEPEMEHHBIMHU U
CHUCTEMBI JIByX ypaBHEHHUI, B KOTOPBHIX OJHO yYpaBHEHHE
HC sABJISICTCS HMHeﬁHbIM.

Hcnonb3oBaTh (yHKIHOHAILHO-TpaduiecKre npe/-
CTaBJICHUS JIUTsl peLIeHUsA M UCC/IeSOBaHUA ypaBHEHUN U
CHUCTEM.

AHa/IM3MpoBaTh TEKCTHI 334, pelaTh ux aredpanye-
CKUM CIocoOOM: MepexoAMThb OT CIIOBECHOH (opmyin-
POBKH yCIIOBHSI 3a/1a4H K aJreOpandecKoil MO ITy-

TEM COCTABJICHUS CUCTEMBI ypaBHeHHﬁ; pelmaTtsb CoCTaB-
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PerieHne TEKCTOBBIX 3a71a4 aJire-
OpandecKkuM ciocoOoM

JICHHYIO CHCTeMY ypaBHEHHIl; HHTepIpPeTHPOBaTh pe-
3yJIbTaT.
3HAKOMHUTBCSA C MCTOPHEN pa3BUTHSI MaTeMaTHKH

YpaBHeHMus YucioBele HEpaBEHCTBA M HX YuraTh, 3aNMCbIBATh, IOHMMATh, UHTEPIPETUPOBAThH
Y HepaBeHCTBa. CBOMCTBA. HEPABEHCTBA; NCIIOJIb30BaTh CUMBOJINKY U TEPMUHOJIOTHIO.
HepaBeHcTBa JInHeliHble HEpaBEHCTBA C OJTHOMU BbINOJIHATH NpeoOpa3oBaHus HEPABCHCTB, UCII0Ib30BaTh
(16 4) IIEPEeMEHHON U UX pEeIICHHE. JUJIst IpeoOpa3oBaHUs CBOMCTBA YHCIOBBIX HEPABEHCTB.
CucTeMbl TMHEHHBIX HEPABEHCTB Pacno3HaBaTh JIMHEIHBIC U KBaJpaTHBIC HEPaBSHCTRA.
C OJHOI IEpEeMEHHON U UX pele- PemaTp nuHeliHbIC HEPABEHCTBA, CUCTEMBI IMHEUHBIX
HHE. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOUAIOIINX KBa-
KBanpartHabsie HepaBeHCTBa U UX JIpaTHOE HEPABEHCTBO, U pEIIaTh UX; 06CYKAATh I10Jy-
pemieHue. YeHHbIC PEIICHUS.
I'padrueckas HHTEPIIPETALIHS HN306parkaTh pelnieHNe HEPAaBEHCTBA U CUCTEMBI Hepa-
HEPaBEHCTB M CHUCTEM Hepa- BEHCTB Ha YHCJIOBOM IPsIMOI, 3alIMChIBATh pEIlEHUE C
BEHCTB C IBYMsI IEPEMEHHBIMU TTOMOIIIBIO CHMBOJIOB.
PemaTh xBajapaTHBIC HEPABEHCTBA, UCIIOIB3Ys Tpadude-
CKHE TIPeCTaBICHHUSI.
OcBauBaTh M NPUMEHATb HEPaBEHCTBA IIPU PEIICHHUU
pa3sNUYHBIX 3a7ad, B TOM YHCIIE MPaKTHKO-OPHUEHTHPO-
BaHHBIX
PyHKIMH Ksanpatnunast ¢yHKnoms, o€ Pacno3HaBaTh BHIBI U3y4YaeMbIX (yHKIIWN; UJJIIOCTPHU-
(16 49) rpacduk u coiictea. [Tapaboia, pPoBaTh cxeMaTU4YeCKH, OGbSICHATb PaCIIOJ0KCHUE Ha

KOOP/IMHATHI BEPIIUHBI napabo-
JIbI, OCh CHMMETPHH NapaboIIb.
Crenennble GYHKIIHMH C HATY-
PaTbHBIMHU MOKA3aTEISAIMU 2 U 3,
ux rpadUKH U CBOWCTBA.
I'papuku  ¢ysxkumit: Yy = kx,

y:kx"’b’y :7]{; y:axz,
X
y = ad,y = /xy=IxI

KOOPJIMHATHOM IIJIOCKOCTH TpaguKoB (QyHKIMN BHaa:
y=kx,y=kx+ b,y=",y= ax?, y= ax®,
x

Yy =Yy =1x 1 B 3aBucumMocTH OT 3HaYeHUH Kod(Pu-
[IMEHTOB; ONHUCHIBATh MX CBOWCTBA.

Pacno3HaBaTh KBaJpaTHYHYIO QYHKLIHIO 11O popmyIie.
IIpUBOAUTHL NPUMEPHI KBaJIpPAaTUYHBIX 3aBHCUMOCTEH 13
peanbHOM XU3HH, GU3UKU, TEOMETPHUH.
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IIpodonrcerue

HasBanue
pasaea (Tembl)
Kypca (4ucjio 4acoB)

OcHOBHOE cojepixKaHue

OCHOBHBIE BHUAbI A€ATC/IBHOCTH Oﬁy‘lalOI.III/IXCH

BbIaABIATE U 000011aTh 0COOEHHOCTH IpaduKa KBaJapa-
THYHON QYHKIHH Y = ax® + bx + c.

CTpouTh U U306paxKaTh CXeMaTUYEeCKH rpadukn KBaapa-
THYHBIX (QYHKIMH, 3aaHHBIX (GopMyliamMH BUIa Y = ax’,
y= a’*+ q, y= alx + p)’, y= ax’*+ bx + c.
AHa/IM3MPOBaTh M NPUMEHATh CBOWCTBA M3YYCHHBIX
(pyHKIIMN 11T UX TIOCTPOCHHS, B TOM YHCIE C IMTOMOIIBIO
mu(POBBIX pecypcoB

YucioBblie mocJie-
JlOBaTeJIbHOCTHU
(154)

ITonsaTue wwucioBoil nocienosa-
TEIBHOCTH.

3amaHue  IOCJIeI0BATEIBbHOCTU
pekyppeHTHOI  dopmymolr u
(hopmyJtoit n-ro uneHa.
ApudmerHdeckasi U TeOMETpH-
geckasi nporpeccuu. DopmyIib
n-ro wieHa apu@METHYECKOU U
reoMeTpUUYeCcKoi MIpOrpeccui,
CYMMBEI IIEPBBIX n 49JICHOB.
WN3o0paxeHue wieHOB apudme-
THUYECKOW W TI'E€OMETPHUYSCKOM
Mporpeccuii TOYKaMH Ha KOOp-
JTUHATHOM TIJIOCKOCTH.
JIMHEWHBIA U DKCIIOHEHI[HAJIb-
HBIHA POCT.

CI0XHBIE MPOIECHTHI

OcBavMBaTh U NPHUMEHATb HHICKCHBIC O0O3HAYCHHSI,
CTPOUTH pedeBble BBICKA3bIBaHHUS C UCIIOJIb30BaHUEM
TEpPMHUHOJIOTMH, CBSI3aHHOM C MOHSITHEM I0CJIeI0BATENb-
HOCTH.

AHasmm3upoBaTh (HOpMyJly N-ro 4jeHa MOCJIe0BATEIb-
HOCTH WJIM PEKYPPEHTHYIO (GOPMYyIly U BBIYMC/IATH YWICHBI
MOCJIEOBATEIILHOCTEH, 3a/laHHBIX 3THUMH (DOopMysIaMH.
YcraHaB/IMBaTh 3aKOHOMEPHOCTb B IIOCTPOCHUH TIOCIIE-
JIOBAaTEIbHOCTH, €CJIM BBINHMCAHBI TIEPBbIE HECKOJIBKO €€
YJICHOB.

Pacno3HaBaTh apu(@METHYCCKYIO U I€OMETPUUYCCKYIO
IIPOTPECCUH TIPHU Pa3HBIX CIIOCOOAX 3aaHHUsl.

PemaTh 3aja4u C UCIIOJBb30BaHUEM (HOPMYIT N-ro 4ieHa
aprupMEeTHYSCKONH U IeOMETPUYCCKON MPOIrpecCHii, cym-
MBI IIEPBBIX 11 YICHOB.

HN306parkaTh YiICHBI OCICA0BATSIIBHOCTH TOYKAaMH Ha
KOOPJIMHATHOU IIJIOCKOCTH.
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PaccmaTpuBaTh NpUMephl NPOLECCOB U IBJIEHUH U3 pe-
AIIBHOM >KW3HH, WUTIOCTPUPYIOIINE HU3MEHEHUE B apud-
METUUYECKOW MOpOrpeccur, B I€OMETPUUYECKOM Mporpec-
cUH; M300pakaTh COOTBETCTBYIOIIHME 3aBHCHMOCTH T'pa-
raeckn.

Pemiate 3ajay4M, CBsI3aHHBIE C YHCIIOBBIMHU MOCJIEI0BA-
TEJIBHOCTSIMHU, B TOM YHCJE 33J1a4U U3 peadbHON >KU3HU
C HCIIOJIb30BAaHHEM HU(PPOBBIX TEXHOJIOTHH (DIIEKTPOH-
HBIX TAaOJMI, TpadUIecKoro KAIBKYJSITOpa U T.II.).
PemiaTth 3aja4yd Ha CJIOJKHBIE MPOICHTEHI, B TOM YHCIIS
3aa4d W3 peajbHON TMPAaKTUKH (C HCIIOIb30BaHHEM
KaJbKYJISITOPA).

3HAKOMHUTBHCA C UCTOPHEN pa3BUTHS MAaTEMAaTHKHA

IloBTOpEHME,
00600I11eH1E,
cHCTeMaTHU3alusa
3HaHMI!

(18 4)

Yucsia ¥ BBIYMCJI€HUA (3a1Ch,
CpaBHEHHUE, JICUCTBUS C ACHCTBU-
TEIBHBIMH YHCJIAMH, UHCIOBAS
npsimasi; IPOLEHTHI, OTHOIIEe-
HUsI, NPOIOPLUU; OKPYTIJICHUE,
npuOIMKeHre, OIleHKa; pelie-
HHE TEKCTOBBIX 3anad apudme-
THYECKHUM CIIOCOO0OM)

OnepupoBaTh NOHATUSIMM. MHOKECTBO, TOJMHOXKECTBO,
onepanuy HaJl MHOKECTBAMH; UCHOJIb30BaTh Tpadude-
CKOE TIpEJICTaBIICHHE MHOMECTB JUISI OITHUCAHUS peab-
HBIX TIPOLIECCOB M SIBJICHUHN, MIPU PEILISHUU 3a7a4d U3 JIpy-
TUX YY4eOHBIX MPEIMETOB.

AKTya/1M3MpOBaTh TEPMHHOJIOTHIO U OCHOBHbIE Jeii-
CTBUA, CBsI3aHHbIE C YMC/JAMHU: HATypaJIbHOE YHCIIO,
IIPOCTOE M COCTaBHOE 4YHCJIA, ACIUMOCTb HATypPaJbHBIX
qpcell, TPHU3HAKH JCIUMOCTH, IEeJI0e YHCIIO, MOAYJh
4quciia, OOBIKHOBEHHAsT WM JECSATUYHAs ApOOM, CTaHIapT-
HBIN BUJT YKCIIa, apu(PMETHUCCKUNA KBaJIPATHBIN KOPCHb.

1 3nech IIpEeCTaBJICHBI AJICMEHTHI COJICp KaHUsl Kypca, u3ydaslanecs B 5S—8 kiac-
cax U TpeOylolre NOBTOPEeHUs, 0000IIeHNsT 1 cucTeMaTru3anuu. Oopamarbes K
3TOMY MaTepHally MOXXHO B BHJIC aKIICHTAa Ha 3aBEPIIAIOMIEM JTare U3y4deHHUS
Kypca 9 Ki1acca WM paclpeaessiTh MO COOTBETCTBYIOIIMM TEMaTHYECKHM pa3-
neiaM, u3ydaeMbIM B TeUeHHe y4eOHOTo rojaa.
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IIpodonrcerue

HasBanue
pasaea (Tembl)
Kypca (4ucjio 4acoB)

OcHOBHOE cojepixKaHue

OCHOBHBIE BHUAbI A€ATC/IbHOCTH Oﬁy‘lalOI.III/IXCH

BBINOJIHATL AeiCTBUA, CPABHUBATh U yNOpAJ04YUBaTh
4qpcia, TMPEICTaBIITE YHCiIa Ha KOOPAMHATHON IIPSIMOH,
OKPYIJISITh YUCIIa; BBINOJHATh NPUKUJKY U OLEHKY pe-
3yJIbTaTa BBIYUCICHUI.

Pemiath TeKCTOBBIE 33aJa4YU apuU(PMETHICCKHUM CIIOCOOOM.
PemiaTh mpakTH4YecKue 3ajadM, conepiKalllie MpOLeH-
TBI, JOJIM, YacTH, BBIPAKAIOIINE 3aBHCUMOCTH: CKO-
pocTh — BpeMsi — pAacCTOSIHHE, IIeHa — KOJIh4e-
CTBO — CTOMMOCTB, O0BEM pabOTBI — BpeMsI — IIpO-
H3BOJUTEIIBHOCTE TPy aa.

Pa36upaTth peanpHbIC )KU3HEHHBIE CUTyallnd, pOpMyJIn-
POBaTh HX Ha SI3bIKE MATEMAaTHKH, HAXOAUTh pCEIICHHE,
MPUMEHsII MaTeMaTUYeCKUI anmnapar, MHTepnpeTHupo-
BaThb pe3yybTaT

Anre6panyeckue BbIpaKeHHUS
(peo6paszoBaHue  anredGpaunde-
CKHUX Bpra)KeHPlﬁ, JAOIMYyCTUMBIC
3HAYCHUS)

OnepupoBaTh NOHATHUSAMH: CTCIIECHB C LIEJIBIM ITIOKa3aTe-
jeM, apu(pMETHYECKH KBaJIpaTHBIA KOpEeHb, MHOIO-
qJIeH, anredpandeckast 1pook, TOXKIECTBO.

BbINOJ/JIHATh OCHOBHBIE €M CTBUS . BBITOJIHATH PACUETHI
no (opmysiam, nmpeoOGpa3oBeIBaTh ILejble, IPOOHO-paln-
OHAJBHBIC BBIPAXKEHUSI U BBIPAKCHHSI C KOPHSIMH, pea-
JIN30BBIBATh Pa3I0KEHHUE MHOTOWICHAa Ha MHOXUTENH,
B TOM 4YHCJIE C HCIOJIb30BaHUEM (OPMYI Pa3HOCTU KBa-
IpaTOB W KBaJpaTra CyMMBI U Pa3sHOCTH; HAXOIHUTH JO-
MyCTHUMBIE 3HAYEHHsSI MEePEeMEHHBIX I JIPOOHO-paIinuo-
HaJIbHBIX BBIPAXKEHUN, KOPHEM.
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MoaenupoBaTh ¢ IOMOIIBI0 (hOPMYIT peasIbHBIE MpoIec-
CHI U SIBJIICHUS

PyHKI UM (IIOCTPOCHHUE, CBOM-
CTBa M3YYECHHBIX (pyHKIHI; Trpa-
(puueckoe perreHue ypaBHEHHUN
U UX CUCTEM)

OnepupoBaTh HNOHATHUAMM: QyHKIMSA, rpaduK GyHK-
WY, Hy U (QYHKIIHH, IPOMEKYTKH 3HAKOIIOCTOSTHCTBA,
OPOMEKYTKH BO3pAacCTaHUs, YObIBaHHs, HanOOJIbIIEEC U
HauMeHbIIIee 3HAaUYSHUsT (QYyHKIITUH.

AHa/iM3upoBaTh, CpaBHMBaTh, OGCYXJAaTb CBOWCTBa
(yHKIMA, CTPOUTH HX TpapUKH.

OnepupoBaTh NOHATHUSAMM: IPsAMasi IPOMOPIIHOHATE-
HOCThb, OOpaTHas IPONOPUHUOHAIBLHOCTb, JIMHEHHAas
yHknms, kBagpatuyHass (QyHKUHsS, Iapaboia, TuIep-
Oomna.

Hcnosb3oBaTh rpadUuKM IS ONPENCICHUS CBOMCTB,
MPOIECCOB U 3aBUCHUMOCTEH, ISl pEeIICHUs 3a1a4 U3 Apy-
rux y4eOHBIX NMPEIMETOB U peajibHOW JKHU3HHU; MOJeJIH-
pPOBaTh C MOMOIIBIO TPAaGHUKOB peabHbIE MPOIECCHl U
SIBJICHUS.

BripaxkaTh GOpMyJIaMH 3aBHCHMOCTH MEXIY BEINYH-
HaMU

IIpu paspabGorke paboueli mporpaMmbl B TEMAaTHYECKOM IUIAHMPOBAHWHM JOJDKHBI OBITH YYTEHBI BO3MOXK-
HOCTH HCIIOJIb30BaHMS DJIEKTPOHHBIX (LM(PPOBBIX) 00pa3OBATEIBHBIX PECYPCOB, SIBISIIOIIUXCS y4YEOHO -METO-

IUYECKUMU MaTepuajaMu (MyJIbTHUMEIHUHHBIE HPOTPaMMEI,

JJIEKTPOHHBIE YYEOHHKH W 3aJadHUKH,

TpPOHHBIE OWMOIMOTEKH, BHUPTyaJIbHBIC JIA0OPATOPHH, WIPOBBIC IPOTrPaMMBI, KOJJIEKIUHA IHU(PPOBBIX 00paszo-
BaTEJIbHBIX PECYPCOB), HCIIOJIb3yEeMBIMH JUIsi OOy4YEHMs] W BOCHWTAaHUS pa3JIWYHBIX TPYyNIl I10JIb30BaTeleH,
MIPEACTABICHHBIMIA B JJIEKTPOHHOM (IM(POBOM) BHUAEC M PEATM3YIOMMMH AuAaKkTHYeckue Bo3MmoxxHocTH WKT,
COZIepKAaHUE KOTOPBIX COOTBETCTBYET 3aKOHONATEILCTBY 00 0Opa3oBaHUM.

OJICK-



NMPUMEPHAA PABOYAA NMPOrPAMMA
YYEBHOIO KYPCA «FEOMETPUSA». 1'% KNACCbI

LEAN U3YHEHMA YYEBHOIO KYPCA

«MaremaTuKy yXe 3aTeM y4YUThb HaJ0, YTO OHa yM B IOPSAJIOK
IIPUBOJUTY», — IIUCAJ BEJIUKUN PyCCKUN yueHblld Muxaun Bacunbe-
B4 JloMmoHOCOB. I B 3TOM COCTOWT ONlHA M3 ABYX IleJiell 0O0ydeHHs
TeOMETPHUHN KaK COCTABHON YacTH MAaTEMAaTHUKH B IIKOJIE. DTOW LN
COOTBETCTBYET JoKa3zaTeNbHasl JUHUSA NPENoJaBaHUs T'€OMETPHUH.
Crenys npencraBieHHON pabodell mporpaMme, HaUMHas C CEIbMOTO
KJIacca Ha ypOKax reOMeTPHUH OOyUarOIUNHCs yIUTCS IIPOBOAUTH J10-
Ka3aTelbHbIE PACCYKIECHUS, CTPOUTh JOTHUECKUE YMO3aKIIOYEHU,
JIOKa3bIBaTh MCTHHHBIC YTBEPXKIACHHUSA U CTPOUTH KOHTPIPUMEPHI K
JIO’KHBIM, IPOBOJIUTH PACCYKACHHUSA «OT IPOTUBHOTO», OTINYATh
CBOICTBa OT NPH3HAKOB, (GOPMYIUPOBATH OOpATHBIC YTBEPIKICHMS.
Y4eHuK, OBJIAJICBUINN MCKYCCTBOM pPacCyXXIaTh, OyJEeT NMPUMEHSTh
€ro U B okpyxaromeit »ku3Hu. Kak nucan reometrp u nemaror Mrops
®enoposuu Illapeirus, «IHOABMH, TOHHUMAIOIMIUMH, YTO TaKO€ J0-
Ka3aTeabCTBO, TPYAHO M Ja)K€ HEBO3MOXKHO MaHHUIyJIHUpoBaTh». U B
9TOM COCTOUT Ba)XHOE BOCHHUTATENIbHOE 3HAUCHUE H3yUYCHHUsS TreoMe-
TPpUH, NPUCYIIEE UMEHHO OTE€YECTBEHHON MaTEMAaTH4YECKOH IIKOJIE.
BwMmecte ¢ TeM aBTOpBI IPOTpaMMBbI IPEAOCTEPETAIOT YUUTENS OT
M3JIUIIHETo popMam3Ma, OCOOEHHO B OTHOIICHNH HAadaJl 1 OCHOBA-
HUM reomerpuun. Ppanny3ckuit marematuk Kan JIpeioHHe mo 3To0-
MY IOBOJY BBICKa3aJIcsi Tak: «YTO KacaeTcs NeIMKATHON NpOoOIIeMbl
BBEICHHUS «aKCHOM», TO MHE KaXKeTCs, 4TO Ha IEepPBBIX MOpax HYyX-
HO BOOOIIe n30erath MPOHU3HOCUTH caMoO 3To cioBo. C apyroi ke
CTOPOHBI, HE CIEyEeT YIIyCKaTh HU OJHONH BO3MOKHOCTH JaBaTh
MpUMEPHI JTOTHYECKUX 3aKIIOYCHHUH, KOTOphIe Kyda B OOJNbIIECH Me-
pe, 4emM ujess aKkCHUOM, SIBIISIIOTCSI UCTUHHBIMH U €IMHCTBEHHBIMU
JBUTATENAMH MaTEMaTHUYECKOTO MBIIIICHUSD.

Bropoii nenpro H3ydeHUs] TE€OMETPHUM SIBIISIETCS HCHOJIb30BAHUE
e€ KaKk MHCTPYMEHTa MpPU PEIIEHUM KaK MaTEeMaTH4YE€CKHUX, TaK U
MMPAaKTUYECKUX 3a7a4, BCTPEYAIOIIUXCSA B pealbHOU >Kn3HH. OKOH-
YUBIINH KypC T€OMETPHUHM MIKOJIBHHUK JOJDKEH OBITh B COCTOSIHHUH
OIIPENIeIUTh I'eOMETPHYECKYI0 (PUrypy, onmHcaTh CIIOBAMH JAHHBII
4yepTeX WU PUCYHOK, HAWTHU IJIOMIAJ]h 3€MEJIbHOIO ydacTKa, pac-
CYNTAaTh HEOOXOAMMYIO JJHHY ONTOBOJOKOHHOTO KaOeis Wi Tpe-
OyeMble pa3Mepbl rapaxa s aBTOMOOMJISI. DTOMY COOTBETCTBYET
BTOpasi, BBIYUCIUTEIbHAs JUHUS B U3yYEHUU T'€OMETPUMU B IIKOJE.
JlanHasi mpakTHYecKas JIMHUS SABIISIETCS HE MEHEe BaXKHOM, 4eM
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nepBasi. Emé Ilmaton mnpeamnuchiBai, 4ToObl «rpakmane IIpexpac-
HOTO ropoJia HA B KOEM ClIy4yae HE OCTaBJISLIM I'€OMETPHUIO, BEIb He-
MaJOBaXKHO Ja)ke MOOOYHOE ¢€ MPUMCHCHHE — B BOCHHOM JICiC Jia,
BIIPOYEM, M BO BCEX HayKaX — JUIS JIyYINIETO MX YCBOCHHUS: MBI BEIb
3HaeM, Kakas OCCKOHEYHAasl pa3HHIla CYIISCTBYCT MEXKIY YCIIOBEKOM
MPUYACTHBIM K TCOMCTPHUH U HEIPUYACTHBIM». [lJIsI 3TOro y4HTEIO
pEeKOMEHayeTcsl TMOomOupaTh 3aJaddl IPAKTUUECKOTO XapaKTepa It
paccMaTpuBaeMbIX TEM, YUYHUTh JIETE€H CTPOUTH MaTEeMaTHUYECKHE MO-
JICIIU  peajbHBIX JKU3HCHHBIX CUTyalldil, MPOBOJIHUTH BBIYHCICHUS U
OLICHUBATH aJICKBAaTHOCTH IIOJIYyUCHHOTO pe3yibTaTa. KpaiiHe Ba)XHO
MOM4YEPKUBATE CBSI3M TEOMETPHH C JIPYTUMU NOpPEaIMETaMH, MOTHUBH-
poOBaTh HCIOJIL30BAaTh OIPECIACIICHUS T'COMETPUUCCKUX (PUIYp U TO-
HATHM, NEMOHCTPHPOBATH NPHUMCHEHHE MOIYyYSHHBIX YMCHUU B (Pu-
3UKEe W TEeXHUKE. DTH CBSI3M Hamboliee sSpKO BUIHBI B TeMax «Bek-
TOpb», «TpUTrOHOMETpUUECKHE COOTHOIICHUS»,«MEeTOI KOOPAUHATY
u «Teopema ITudaropar.

B 3akntoueHue couuwiémcsi Ha BEIMKOIO MaTeMaTHKa M acTpOHOMa
Horanna Kenmepa, 4ToObl emié pa3 mogU4epKHYTh U MeTalpeaMeT -
HOE, W BOCHHUTATEIIbHOE 3HadeHHe reomerpuu: “Geometria una et
aeterna est in mente Dei refulgens: cuius consortium hominibus

tributum inter causas est, cur homo sit imago Dei™".

MECTO YYEBHOIO KYPCA B YYEBHOM M/JIAHE

CornacHo yueOHOMY IUIaHy B 7—9 kiaccax wu3ydaeTcsl y4eOHBIH
kypc «['eoMeTpusi», KOTOPBII BKJIIOYAET CIEAYIOIINE OCHOBHBIC pa3-
nensl conepkanus: «l'eomerpudeckrne GUrypbl U UX CBOWCTBa»,
«/3MepeHne TeOMETPpHYECKMX BEJIWYHMH», a Takke «J/lekapToBbl
KOOpJIMHAThI Ha INIOCKOCTH», «BekTopbl», «JIBMXKEHUS IIIOCKOCTHY
u «IIpeoOpa3zoBaHUs TOTOOHS.

YueOHbIil UIaH TpeaycMaTpuBaeT H3y4YeHHE IeOMETpUH Ha 0azo-
BOM YpOBHE, HMCXOJsl M3 He MeHee 68 ydueOHBIX 4acoB B y4eOHOM
rOJly, BCEro 3a Tpu roaa oOydeHus — He MeHee 204 yacos.

! TeomeTpus eauua u Beuna, ona Giucraer B BoxxbeM nyxe. Hama mpu-
YaCTHOCTb K HEH CIIY’KHUT OJHHUM H3 OCHOBAaHHM, [0 KOTOPBIM YEIIOBEK
noyokeH 6biTh oOpaszom Boxxeum (http://www.astro-cabinet.ru/library/
Kepler/Tab_1.htm)
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COAEPXXAHME YYEBHOIO KYPCA (MO rOAAM OBYYEHMA)
7 Knacc

HauanpHble monHsTHsA TeoMeTpuH. Touka, mpsAMas, OTPE30K, JIyd.
Yron. Buasl yrios. BeprukanbHble U CME)KHbIE yribl. buccekrpu-
ca yrma. Jlomanas, MHOroyrojapHUK. [lapamiensHOCTs W NEpIEHIH-
KyJISIPHOCTB MPSIMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOICTBa OCEBOH CHUMMe-
Tpuu. IIpuMepbl CUMMETPHUH B OKPY’KAIOIIEM MHpE.

OCHOBHBIE ITOCTPOCHUSI C NOMOIIBIO MUPKYJIA U JTUHEUKH.

TpeyronsHuk. BreicoTa, Menuana, OMCcCeKkTpuca, UX CBOMCTBA.
PaBHOOeApeHHBIIT W PAaBHOCTOPOHHHUI TPEYTroOJbHUKH. HepaBeHCTBO
TpeyroabHUKA.

CBolicTBa M NPHU3HAKHU PAaBHOOENPEHHOTO TpeyroyibHuKa. I[lpu-
3HAaKU PAaBEHCTBA TPEYTOJIBHUKOB.

CpoiicTBa M NPpU3HAKU MapamIeabHbIX ONpsiMbIX. CymMMa yTJIoOB
TpeyroiabHHUKa. BHEIIHUE yIJIbl TPEyrOIbHUKA.

IIpsiMoyronbpHBIM  TpeyroiabHUK. CBOMCTBO MeIMaHBl MPSIMO-
YrOJIBHOIO TPEYTOJIbHHUKA, MPOBEAEHHON K rumnorenyse. IlpusHaku
paBEeHCTBA MNPSIMOYTOJbHBIX TPeyroabHUKOB. IIpsMoyronpHsIil Tpe-
YTOJBHUK € yriioM B 30°.

HepaBeHcTBa B reOMETpHUU: HEPABEHCTBO TPEYTrOJbHUKA, HEpa-
BEHCTBO O JJIMHE JIOMaHOM, Teopema o OoipiieM yriie u OoJbiiei
CTOPOHE TpeyroJibHUKA. [lepneHauKysp 1 HaKJIOHHasl.

I'eomerpuueckoe mecto Todek. buccekTpuca yrina U cepeIMHHBIN
HEPIEHAUKYISAP K OTPE3Ky KaK N€OMETPHYECKHE MECTa TOYEK.

OKpy>KXHOCTb U KpPYT, XOpJa U AUaMeTp, UX cBOWCTBa. B3zauMmHoe
pacIoyIo)KeHUe OKPY>KHOCTH M mpsaMoi. KacartensHas u cexymas K
okpyX)HOCTH. OKpPY>XHOCTb, BIIUCaHHAasA B yroj. BrnucanHas u omu-
CaHHasl OKPY>KHOCTU TPEYTrOJIbHUKA.

8 knacc

YereipéxyroabHuku. IlapannesorpamMmm, ero mnpu3HaKu MU CBOI-
cTBa. HacTHBIE Cily4yau mapajuieIorpaMMoB (IIPSAMOYTOJIBHUK, POMO,
KBaJlpaT), MX IpU3HAKW M cBoMWcTBa. Tpamemnus, paBHOOOKasi Tpa-
nemnusi, e€ cBOMCTBAa M NpuU3HaKU. lIpsiMoyrosjbHasi Tpameuwus.

Meton YIABOCHUS MEJIUaHbI. LlenTpanbHas CAMMETPHUSL.

Teopema daneca u TeopemMa O HPONOPLHUOHAIBHBIX OTpE3Kax.
CpenHue IMHUM TpeyroiabHUKA M Tpaneuuu. LleHTp macc Tpeyronb-
HHKA.

[Toyo6ue TpeyroiabHUKOB, Koddduuuent noxodbus. [Ipuznaku mo-
J100ust TpeyrosbHUKOB. [IpumeHeHme 1momgoOusi NpU pElIeHUH IpaK-
TUYECKUX 3a7ad.
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CpoiicTBa TLIOMAAe TeoMeTpruiIecKuXx ¢Guryp. @opmMyiibl IS
IUIONIIA/IM TPEYTOJIbHUKA, NapaiejiorpaMmma, pom0a U Tpaneluu.
OTHoOLIEHHUE TUIoIIa/IeH NOoAJ0OHBIX QuUryp.

Beruncnenne nmomaneii TPEeyrodlbHUKOB W MHOTOYTOJIBHHUKOB Ha
KJeTdaToi Oymare.

Teopewma [Iudaropa. Ilpumenenue reopemsl [Indaropa npu pe-
IIE€HUH MPAKTUYECKUX 3a7a4.

CuHyc, KOCHHYC, TAHI€HC OCTPOTO yTJIa IPSMOYTOJIBHOTO Tpey-
rojgpHUKa. OCHOBHOE TPUTOHOMETPHUUECKOE TOXAECTBO. TpHUroHome-
tpuueckue ¢yuxuuu yriaos B 30°, 45° u 60°.

BrnncanHble U LEeHTpaJIbHBIE YTJBI, YyIrOJ MEXJAy KacaTeJIbHOW W
Xopaou. Yribl MeXAYy XOpJaMH M CEKyIUMMHU. BrnucaHHbIE U OIM-
CaHHbIC 4YETBIPEXYTOJBHUKU. B3auMHOE pacnoJioKeHue JBYyX
okpyxHocTel. Kacarne okpyxHocTeit. O0mme kacaTelIbHBIE K IBYM
OKPY>KHOCTSIM.

9 knacc

Cunyc, KocuHyc, TaHreHc yriaoB or 0 mo 180°. OcHoBHOe TpuTO-
HOMETPHUYECKOE TOXKIAECTBO. DOPMyNIbl NPUBEIACHMUS.

Pemenne tpeyronsHukoB. TeopemMa KOCHHYCOB M TeOpeMa CHHY-
coB. PemeHme mNpakTHYEeCKUX 3aaad C HCHOJIB30BAHUEM TEOPEMBI
KOCHHYCOB U TE€OPEMBI CHHYCOB.

[IpeoOpazoBanue mnonodOusi. [logoOue COOTBETCTBEHHBIX 3JIEMEH-
TOB.

TeopeMa O NMPOU3BEIEHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIE -
HHUH OTPE3KOB CEKYIIUX, TeOpeMa O KBaJpaTe KacaTelIbHOM.

Bekrtop, mimHa (MOZAYNIb) BEKTOpa, COHAIIPAaBICHHBIE BEKTOPHI,
MIPOTHUBOTMIOJIOKHO HAIIPABJIICHHBIE BEKTOPHI, KOJJIMHEAPHOCTHh BEK-
TOPOB, PAaBEHCTBO BEKTOPOB, OINEpalMU HaJ BeKTopamu. Pazmoxe-
HHE BEKTOpa N0 JABYM HEKOJJIMHEApHBIM BekTopaM. KoopamHaThl
BekTOopa. CKalsgpHOE NPOU3BEICHHE BEKTOPOB, MPUMEHEHUE IJIA
HaXO0XJICHUs JUINH U YTJIOB.

JlekapTOBBI KOOPAWHATHI Ha INIOCKOCTH. Y PaBHEHHS ONPSIMOU U
OKPY>XHOCTH B KOOpJAMHAaTax, MepecedeHne OKPY>KHOCTEH | TIpsi-
MbIX. MeToa KOOpAUHAT U €ro IPpUMEHEHHUE.

IlpaBuiibHBIE MHOIOYroJIbHUKHU. JlmHa oOKpykHOCTH. [‘pamycHas
U paaWaHHas Mepa yIja, BBIYHCICHHE JUIMH OYyT OKPYKHOCTEH.
IInomans kpyra, CEKTOpa, CErMEHTA.

JBMKEHHMS  INUIOCKOCTH WM BHYTPEHHHE CUMMETpuUH  Quryp
(pnemenTapHble TpencraBieHus). IlapammensHbii nepenoc. Iloo-
poT.
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NJAHUPYEMBIE NPEAMETHBIE PE3Y/IbTATbl OCBOEHMSA MPUMEPHOM
PABOYEN MPOIPAMMbI KYPCA (MO NOAAM ObYHEHUA)

OcBoenne ydebHOro Kypca «['eomeTpmsi» Ha ypOBHE OCHOBHOTO
obmrero obOpa3oBaHUs JOMKHO OOCCICYMBATH JOCTHIKCHUC CIICIYHO-
IMX MPEIMETHBIX 00pa30BaTENIbHBIX PE3YJbTATOB:

7 Knacc

6 PacrmosHaBaTh H3ydeHHBIE TE€OMETPHYECKHE (DUTYpBI, OINpENeIsITh
UX B3aMMHOE pAaCIOJIOKEHUE, HM300pakaThb reoMeTpudeckue Gu-
Typbl; BBINOJHATH YEPTEKM IO YCIOBUIO 3afaud. M3mepATrs nu-
HEWHBbIE W YIJIOBBIE BEIWYMHBL Pemate 3agadyd Ha BBIYHCIEHHUE
JUIMH OTPE3KOB U BEJIMYMUH YIJIOB.

6 Jlenate rpyOyro OLICHKY JIWHEHHBIX W YTJIOBBIX BEIIMYMH IIpEIMeE-
TOB B peajlbHOW J>KM3HHM, pPa3MEPOB MPUPOIHBIX OOBEKTOB. Paz-
JINYaTh pa3sMepbl 3THX OOBEKTOB IO TOPSIKY BEIHYHHBEI.

6 CTpouUTh YEpPTEeXXH K TCOMETPUUYECKUM 3aJadyaM.

6 Ilomp3oBaThCs MpHU3HAKAMH PABEHCTBA TPEYrOJbHUKOB, HCIIOJb-
30BaTh IPU3HAKM M CBOHCTBA PABHOOCAPEHHBIX TPEYTOJHHUKOB
IIpU PELIeHUN 3a1a4.

6 IIpoBOAMTH JIOTMUECKHE PACCYXKICHHUS C HCIIOIb30BAHHEM TeoMe-
TPUYECKHUX TEOPEM.

6 Ilonmp3oBaThCs INpHU3HAKAMHM PABEHCTBA MPSAMOYIOJBHBIX TpeEy-
TOJIbHUKOB, CBOMCTBOM MEIMaHBI, NPOBEIEHHOW K THUIIOTEHY3€
MPSIMOYTOJIBHOTO TPEYrOJbHUKA, B pELICHHH TEOMETPUYECKHX 3a-
Jau.

6 OmnpenensiTh NapayIeIbHOCTh MNPSAMBIX C MOMOIIBIO YIJIOB, KOTO-
pele obOpa3yeT ¢ HHMH cekymas. OnpeaensTs MOapaaielbHOCTh
HPSIMBIX C IIOMOLIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM mps -
MOM 0 TOYEK JApYroil npsiMoi.

6 Pematp 3amaum Ha KieT4yaToil Oymare.

6 IIpoBOIWTH BBIYMCIICHUS M HAXOJUTh YHCIOBbIE W OyKBEHHBIS
3HAQYEHHSI YTJIIOB B TE€OMETPUYECKHUX 3aJadaX C HCIOJIb30BaHUEM
CYMMBI yTJIOB TPEYTOJHbHUKOB ¥ MHOTOYTOJIBHUKOB, CBOICTB
YIJI0B, OOpa30BaHHBIX TMPHU TMEPECEUYCHHUN MABYX IapauIeIbHBIX
NpsIMBIX CeKylleil. Pemate mpaxTudeckue 3ajJadud Ha HaXOXie-
HHE yIJIOB.

6 Brnanerr nNoHATHEM TIEOMETPUUECKOrO MeCTa TOYEeK. YMEeThb olpe-
JeJATh OMCCEKTpHUCY YIVIa W CEpPeAMHHBINH TEepHeHANKYJsIp K OT-
pe3Ky Kak TeOMETPHYECKHE MECTa TOYEK.

6 DopMyIUpOBaTh OIPENENIEHUs OKPYXKHOCTH M Kpyra, XOpabl U
IUaMeTpa OKPYXXHOCTH, TIIOIb30BAThCS HMX CBOHCTBAMH. YMETh
MIPUMEHSTH ITH CBOHCTBA IPH PEIICHHWH 3a7ad.
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6 BrageTp mOHSITHEM ONMCAaHHOW OKOJIO TPEYTOJIBHUKA OKPYIKHO-
CTH, yMETh HaxouTh e€ neHrp. Iloap3oBarbes pakramu o ToMm,
9T0 OMCCEKTPHUCHI YIJIOB TPEYTrOJILHUKA EPECEKAIOTCSI B OJJHOU
TOYKE, U O TOM, 9TO CEPEANHHBIC NIEPIICHANKYISIPBI K CTOPOHAM
TPEeyTroJbHUKA IEPECEKAIOTCs B OJJHOM TOUKE.

6 Brmamerp moHsATHEM KacaTeIbHOH K OKPYXHOCTH, IIOJIB30BaThCS
TEeOpeMoll 0 MEePHEeHAUKYIIPHOCTH KacaTelIbHOW M paauyca, mpo -
BEAEHHOTO K TOUKE KacaHMUsI.

6 Ilonp3oBaTbcsl  MPOCTEHIIMMHU  TE€OMETPUUECKUMHU  HEpaBEHCTBa-
MH, MOHMMAaTh WX MPAKTHYECKUH CMBICIH.

6 IIpoBOAUTH OCHOBHBIE TI'€OMETPUUYECKHE TOCTPOCHUS C IOMOILIBIO
LUPKYJIS U JUHEHKH.

8 knacc

6 PacriosHaBaTh OCHOBHBIC BHIBI YETHIPEXYTOJIBHUKOB, WX 3JIEMEH-
TBI, TOJB30BAaTHCA MX CBOHCTBAMHU TIpH pEIICHHUH TIeoMeTpuye-
CKHUX 3ajad.

6 IIpuMeHsITH CBOMCTBA TOYKM INEPECEUCHHUs MEIWAaH TPEyTOoJbHUKA
(LeHTpa mMacc) B pelIeHnu 3a1ad.

6 Bmamerr moHATHEM cpeaHEH JMHUM TPEYroJIbHUKA M TpalelnwH,
MPUMEHSITh HUX CBOWCTBAa IIPU PEIICHHUH TI'€OMETPUYECKHUX 3ajad.
ITonb3oBaThbest TeopeMoit dajeca M TEOPEMOM O MNPONOPLUUOHAIB-
HBIX OTPE3KaX, IPUMEHSTh UX JJIs PEeIICHUs NPaKTUUYECKUX 3a/1ad.

6 IlpuMeHATs NpHU3HAKU MOAOOMS TPEYTOJIBHHUKOB B PpEIICHHU Teo-
METPHUYECKHX 3a/ad.

6 Ilomb3oBarbesi Teopemoit Iludaropa misi peuieHusi reomerpuye-
CKHX W TpakTHueckux 3agad. CTPOUTh MaTEMaTHYECKYIO MOJIENb
B TNPAKTHYECKHX 3a7adyax, caMOCTOSATENIFHO JIeJIaTh 4epTEéX U Ha -
XOJIUTH COOTBETCTBYIOIINE JIHUHBI.

6 BnageTp MOHATHSMH CHHyca, KOCHHYyCa M TaHT€HCa OCTpPOro yria
MPSIMOYTOJIBHOTO  TpeyrojbHUKa. [lonb30BaThCsl ITUMHU  IOHSTHS-
MU U peUICHMS NPAKTHYECKUX 3a1ad.

6 BeraucaaTe (pa3nuyHBIMH CIIOCOOAMM) IIIOMIAAL TPEYTOJBHHKA WU
TUTOIIAI MHOTOYTOJBHBIX (GUTyp (MONB3ysCh, TAe HEOOXOIMMO,
KaJnbKyysiTopoMm). [IpUMEHSTH TOJIydYeHHBIE YMEHHS B IIpaKTH4e-
CKHX 3aJadax.

6 Bragerp NMOHSATHSMH BIHCAaHHOTO U ILIEHTPAJIBHOIO YIjla, HUCIOJb-
30BaTh TEOPEMBI O BIIMCAHHBIX yIJIaX, yrilax MeXIy Xopaamu (ce-
KyIIUMH) U yIJIe MEXIy KacaTeIbHOW M XOpJIOW TpPH pPEIICHUH
reoOMeTPUYECKHX 3aJa4.

6 Bragerp mNOHATHEM ONHMCAHHOIO 4YETBIPEXYTOIbHUKA, IPUMEHSATH
CBOHCTBA OMHMCAHHOTO YETHIPEXYTOJIbHUKA MPH PEIICHUH 3a/ad.

MATEMATUKA. 5—9 Kknaccbl 75



6 IIpuMeHsTh NOJIydyeHHBIE 3HAHHUS Ha IPAaKTHKE — CTPOUTH Mare-
MaTHYECKHE MOJENIM Ui 3ajad peaibHOH >KU3HM M NPOBOIUTH
COOTBETCTBYIOIIME BBIYUCICHHUSI C MPUMEHEHHUEM II0JI00US M TpH-
TOHOMETPHUHU (TOIB3YACH, TNI€ HEOOXOTMMO, KaJIbKYJIATOPOM).

9 knacc

6 3HaTb TPUTOHOMETPHUYECKNE (PYHKIHH OCTPBIX YIJIOB, HAXOJHUTh
C HUX TIOMOIIBIO PAa3JIUYHBIC DJEMEHTHl MPSIMOYTOJBHOIO Tpey-
TOJIBHUKA («PEHIEHHE MPSIMOYTOJIBHBIX TPEYTrOIbHHKOB»). Haxo-
IATH (C TOMOIIBIO KAIBKYJIATOpA) JJIWHBI M YTIIBI JUISI HETaOIWd-
HBIX 3HAUCHUH.

6 Ilonp3oBaThcst (GoOpMynamMH TIPUBEACHUS W OCHOBHBIM TPHUIOHO-
METPUYECKUM TOXKJIECTBOM JUIsI HAXOXICHUS COOTHOLICHHH MeEXK-
Iy TPUTOHOMETPHUYECKUMH BEITHYNHAMHU.

6 Hcmonp3oBaTh TEOpeMBI CHHYCOB M KOCHHYCOB JUISI HaXOXICHUA
pPa3sIUYHBIX ~ JJIEMEHTOB  TPEYTrolbHHKA («pEIICHHEe TPEYroJIbHU-
KOB»), MPUMEHATh WX TPHU PEHICHUH I'€OMETPUYECCKUX 3ajad.

6 Brnagere mnoHATHSAMU TpeoOpa3oBaHMsl IOJ00HS, COOTBETCTBEH-
HBIX DJIEMEHTOB IMOn00HBIX ¢uryp. Ilomp3oBaThest cBoOMcCTBaMHU
MOJI00MsI MPOM3BOJIBHBIX (UTYpP, YMETh BBIYWCISITH JUIMHBI U Ha-
XOAUTh yIIIbl y MOM0OHBIX ¢uryp. [IpumeHsThs cBoiicTBa momoOwus
B MPAKTHYECKUX 3ajadax. YMETh NPUBOAWUTH NPHUMEPHI MOJOOHBIX
(uryp B OKpyXaromeMm MHpe.

6 Ilomp3oBaThca TeopeMaMH O TPOU3BEACHHUU OTPE3KOB XOpJ, O
MIPOM3BECHUH OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

6 ITonp30BaThCs BEKTOpaMHM, ITOHMMATh WX T€OMETpUYEcKHid u Qu-
3UYECKUH CMBICH, NPHUMEHSTh UX B PEIICHUH TC€OMETPHYECKUX H
dusnueckux 3anad. IIpUMeHSATh CKaIsIpHOE TIPOU3BEJICHUE BEK-
TOPOB ISl HaXOXXICHUS JUIMH U YIJIOB.

6 Ilomp3oBaThCs METOAOM KOOPAMHAT HA IUIOCKOCTH, INPHUMEHSTH
€ro B PEIICHWH T'€OMETPUYECKHX M NMPAKTUYECKUX 3azad.

6 Branerp MNOHATHAMH MNPAaBWIBHOTO MHOTOYT'OJBHHUKA, JJIHHBI
OKPY>XHOCTH, JJIWHBI ITYTH OKPY>XHOCTH W pPaTHaHHONW MEpHl yTIIa,
YMETbh BBIYHCIATH IUIOMIaAb Kpyra W ero 4dacteid. [IpumensTs 10-
JIydeHHBIE YMEHHS B MPAKTUUECKUX 3a/adax.

6 Haxomutp ocm (WA TEHTPBH) CHUMMETPUH (QUTYP, HPHUMEHATH
JBIDKCHUS TJIOCKOCTH B NMPOCTEHIIUX CITydasx.

6 IIpuMeHATs TOJydYeHHBIE 3HAHWS Ha MPAKTHKE — CTPOUTH MaTe-
MaTHYECKHE MOJENIM Ui 3aJad peaJlbHOH JKU3HH M TNPOBOJUTH
COOTBETCTBYIOIIHE BBIYHCICHUS C NPUMEHEHHEM MOA00Us U TpH-
TOHOMETPHUYECKNX (QYHKIUHA (TOIB3YysACH, I'le HEOOXOIWMO, Kajb-
KYJISITOPOM).

76
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TEMATMYECKOE M/TAHUPOBAHME YYEBHOTO KYPCA
(MO FO/JAM OBYYEHMS)

7 knacc (He MeHee 68 4)

HasBaHue
paszaeia (TeMbl)
Kypca (4Uc/i0 4acoB)

OcHOBHOE coaepiKaHue

OCHOBHBIE BUABI
AesTe/JbHOCTU 06y4alomuxcs

Ilpocreiimue
reoMeTpuyeckKue
durypsi

Y UX CBOMCTBa.
H3mepenue
reoMeTpu4ecKux
BeJIUYMH

(14 4)

IIpocreiimme reoMmeTpuaecKkue o0b-
€KTBI: TOYKH, MpsAMBIC, JIy49d U
YTJbI, MHOTOYTOJILHUK, JTIOMAHAasI.
CMeXHBIEC U BEPTUKAIBbHBIC YTIIBL.
Pabora ¢ mpocTedmmmmMu 4epTeKaMH.
N3mepeHune JUHEWHBIX U YTIJIOBBIX
BEJIMYMH, BBIUYHCIICHUE OTPE3KOB U
YTJIOB.

IMepumerp u miomans Guryp, co-
CTaBJICHHBIX U3 MPSIMOYIOJIbHUKOB

PopMy/IMPOBATh OCHOBHBIC IIOHSATUSA U OIpeaeIie-
HUSL

PacrnozHaBaTh HM3ydeHHBIE TeOMETpHIECKHUE (ury-
pBI, onpeAe ATk UX B3aUMHOE pPACIOJIOKEHHUE,
BBINMOJIHATD YepPTEXK MO yCIOBHUIO 3aJa4u.
I[TpoBOAUTE NIPOCTENUIINE TTOCTPOEHUSI C TIOMOIIBIO
LUPKYJISL U JIUHEHKH.

HN3MepATh TUHENHbIE U YIIIOBbIE BEJIMYUHBI I'€0-
METPHYECKHX U MPAKTHYECKUX OOHEKTOB.
OnpeaensiTh «Ha IJa3» pa3Mepbl peajlbHBIX 00b-
€KTOB, MPOBOAHUTH IpyOyI0 OLIEHKY X Pa3MEpOB.
PewmiaThk 3a71aun Ha BBIUMCJICHUE JUIMH OTPE3KOB U
BCJIMYMH YTJIOB.

PemiaTk 3a7jauy Ha B3aMMHOE PAcIlOJIOKEHHUE T'eo-
METPHUYECKUX QUryp.

IIpoBOAMTSE KiIacCU(DHUKALMIO YIIIOB, BBIYMC/IATH
JIMHEHHbIE U YIJIOBBIC BEJIMYUHEI, IPOBOAHUTD He-
00X0/IMMBIE JOKa3aTEIbHBIE PACCYKICHUSI.

3HAKOMHUTBCS C UCTOPUEH pa3BUTHS T€OMETPHHI
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IIpodonrcerue

HasBanue
paszeia (TeMbI)
Kypca (4ucjio 4acoB)

OcHOBHOE cojepixaHue

OcHOBHBIE BU/bI
JAeATeJTbHOCTH 06y4aInXCA

TpeyroJbHUKU IToHsiTHe O paBHBIX TPEYroJbHHUKAX Pacno3HaBaTh mapbl PaBHBIX TPEYTOJIbHUKOB Ha
(22 4) U IIEpBUYHBIC TIPEJICTABICHUS O paB- TOTOBBIX UepTekax (C yKa3aHUEM MPU3HAKOB).
HBIX (KOHTPY3HTHBIX) ¢urypax. Tpu BbIBOAMTB CIIEACTBUS (PAaBEHCTB COOTBETCTBYIO-
MpU3HAKA pPaBEHCTBAa TPEYTOJbLHU- IIMX 3JIEMEHTOB) U3 PAaBEHCTB TPCYTOJIbHHUKOB.
KOB. PopMyJIMPOBATH OIPEICICHUSI: OCTPOYTOIBHOTO,
IIpusnakyn paBeHCTBA NPAMOYIOJIb- TYMOYTOJIBHOTO, IIPSIMOYTOJILHOTO, paBHOOEIpEH-
HBIX TPEYTOJbHUKOB. CBONMCTBO Me- HOTO, PaBHOCTOPOHHEIO TPEyrOJIbHUKOB; OHCCEK-
JMaHbBl MIPSIMOYTOJIBHOTO TPEyIoJlb- TPHCHI, BBICOTBI, MEIWAHBI TPEYrOJILHUKA, Cepe-
HHUKA. JAUHHOTO MEpHeHIUKYJsIpa OTpe3Ka; nepuMerpa
PaBHOOepeHHBIE W PaBHOCTOPOH- TpeyroJibHUKA.
HUe TpeyroabHuku. IlpusnHaku wu PopmMmy/IMpOBaTh CBOIHCTBAa M NPU3HAKU paBHOOE-
CBOIiCTBa PaBHOOCIPEHHOTO TpEYy- JIPEHHOTO TPEYTOJIbHUKA.
TOJIbHHKA. CTpOUTH UepTeKU, peliaTh 3aJ4a4H ¢ IOMOIIBIO Ha-
ITpoTus GonbIIEil CTOPOHBI TPEY- XOXKJ/ICHUsI PaBHBIX TPEYTOJILHUKOB.
TOJIbHHKA JIEXKUT OOIBIIMHA yIroJl. [IpuMeHATH NpPHU3HAKU PABEHCTBA NPSIMOYTOJIbHBIX
HpOCTeﬁmHe HEpaB€HCTBA B r€OME- TPEYTrOJbHUKOB B 3aJa4ax.
Tpun. HepaBeHCTBO TpeyroibHHKA. Hcnonb3oBaTh 1udpoBbie pecypchl AJIs1 UCCIe0-
Hepagencrso -‘TOVMaHOﬁ- BaHMs CBOWCTB H3ydacMbIX Puryp.
HpsMOyTOTbHBIH TPEYTOMLHHUK C 3HAKOMHUTbCS C UCTOPUEI Pa3BUTHSI TeOMETPHN
yriom B 30°.
IlepBble MOHATHS O 1OKA3aTEb-
CTBax B TEOMETPUH
[Mapa/utesibHbIE ITapamenbHble OpsiMble, UX CBOM- PdopmMyIMpPOBaTh NOHATHE MTAPATUICITBHBIX MPSi-
npsiMble, CymMMa ctBa, llareiii moctynar EBknwnma. MBIX, HAXOAUTb MPAKTHYCCKHUE TPUMEPHI.
YIJIOB TPeyroJjbHUKa Hakpect nexamnipe, COOTBETCTBEH- HN3yyaThb CBOIiCTBa YIiIOB, 00pa30BaHHBIX IIPH Iie-

(144)

HbIE 1 OTHOCTOPOHHHE yIJIbI (0Opa-

pecedeHnn napasselbHbIX MPSMBIX CEKYyIIeH.
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30BaHHBIC MPHU TME€PECEYSHUN Mapai-
JIETBHBIX TIPSAMBIX CEKYIIEi).
IIpu3Hak mapamIeIbHOCTH MPSAMBIX
yepe3 paBEHCTBO PACCTOSIHUIL OT TO-
4eK OJHOHU HNpsIMOM 1O BTOPOU mps-
MOIA.

CymMMa yrioB TpeyrojabHUKa U MHO-
TOyTrOJIbHHKA.

BHenrHue yribsl TpeyrojabHUKa

IIpoBOoAUTE AOKa3aTe/JbCTBA IapaljIeIbHOCTH
IBYX MPSIMBIX C TOMOIIBIO YIJIOB, OOpa30BaHHBIX
IIPU TIEPECEYCHUH ITHUX NPSMBIX TPEeThbel NPsSMOU.
BBIYMC/IATE CyMMY YIJIOB TPEyTOJIbHHUKA U MHOTO-
YTOJBHUKA.

HaxoauTh unciaoBele U OyKBEHHBIC 3HAYCHUS
YIJIOB B TEOMETPHUUECKHUX 3a7adax C UCIIOJIb30BaHH-
€M TEOpEM O CyMMe yIJIOB TPEYroJbHHUKAa U MHOTO-
YTOJBHUKA.

3HAKOMHUTBCS C UICTOPUEH pa3BUTHS T€OMETPHH

OKpy>XHOCTb

U KpyT.
I'eomeTpHuyeckue
NMOCTPOEHUS

(14 4)

OKpy>XHOCTB, XOPAbI U JTUAMETPHI,
ux cBoiicTBa. KacarenbHast K OKpyK-
HOCcTH. OKPY>KHOCTH, BIUCAaHHASI B
yrou. ITonstue o 'MT, npumeneHue
B 3a7adax. buccekrpuca u cepeauH-
HBII NEePHEeHOUKYISIP KaK IeoMe-
TPHUUIECKHE MECTa TOYCK.
OKpy>XHOCTB, OIIMCaHHasl OKOJIO
TpeyroJibHUKa. BrincanHnas B Tpey-
TOJIBHUK OKPY>KHOCTb.

[Ipocreiimme 3agaun Ha MOCTPOCHUE

dopmyupoBaTh onpejeseHUusA: OKPYKHOCTH, XOp-
JIbI, JUAMETpPa W KacaTelIbHOW K OKpyXHOCTH. W3-
y4yaThb UX CBOWCTBA, NMPU3HAKH, CTPOMUTH UEPTEIKU.
HccaepgoBaTh, B TOM 4ucie MCNOJIB3yA UPPOBbIE
pecypchl: OKpY>KHOCTb, BIMCAaHHYIO B YrOJ; ICHTP
OKPY>KHOCTH, BITUCAHHON B YroJj; paBEHCTBO OTpE3-
KOB KacaTeJIbHBIX.

Hcnonb3oBaTtb Mmetoa I MT nis mokazarenbCTBa
TEOPEM O MEPECCUCHUH OUCCEKTPHC YTIIOB TPLY-
TrOJIbHUKA U CEPEANHHBIX MEPHSHINKYISIPOB K CTO-
poHam TpeyrojbHuKa ¢ momoiiso ['MT.
OBJiaseBaTh NOHATHUSMM BITIMCAHHOMN M OMTMCAaHHOMN
OKPY>KHOCTEH TPEYroJIbHUKA, HAXOAUTb IICHTPHI
STHUX OKPY’KHOCTEM.

PemraTb ocHOBHBIE 3a4a4YU HA IOCTPOEHME: yTIIa,
paBHOTO JTaHHOMY; CEPEIMHHOTO IEPICHINKYJIISIpa
JAHHOTO OTpEe3Ka; MPsIMOM, NMPOXOASIIEH uepe3
NAaHHYIO TOYKY W NEPUCHIUKYISIPHON JaHHOU TIpsi-
MOii; GMCCEKTPUCHI TAHHOTO YIJIa; TPEYTrOJIbHUKOB
IO pa3jJIMYHbIM 2JICMCHTaM.

3HAKOMHUTBCS C UCTOPUEH Pa3BUTHS T€OMETPHHI
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IIpodonrcerue

HasBanue
paszaeJia (TeMbl)
Kypca (4uc/10 4acoB)

OcHOBHOE coaepiKaHue

OcHOBHBIE BUAbI
AeATeJIbHOCTH o6yqaloumxc;1

IloBTOpEHUE, 0606-
HeHue
3HaAHMMI

(44)

IloBTOpEeHUEe 1 000OIIEHUE OCHOB-
HBIX ITOHSITHII M1 METOJIOB Kypca
7 xiacca

PemiaTe 3aa4M Ha IIOBTOPEHUE, WILIIOCTPUPYIO-
HIUE CBsA3H MCXKAY Pa3IMYHBIMU HaCTsIMHU Kypca

knacc (He MeHee 68 u)

HasBanue
paszeia (TeMbI)
Kypca (44c/I0 4acoB)

OcHOBHOE cojepixaHue

OCHOBHBIE BUABI
AesTe/JbHOCTU 06y4alomuxcs

YeTbIpEXYyroJbHUKHA
(124)

ITapanmenorpamMm, ero mpu3HaKu U
cBoiicTBa. HacTHbIe ciiydyau mapai-
JIeJI0TrpaMMOB (IpsIMOYTOJILHUK,
poMO, KBazpaT), UX IPU3HAKUA U
cBoiicTBa. Tpameuns. PaBHOOOKasT 1
npsAMOyTroJibHasA Tparneinu.

VY nBoenue menuansl. LlenTpanbHas
CUMMETPHST

H306pakaTh U HAXOAUTH Ha YEPTEkKAX YETHIPEX-
YTOJBbHUKH Pa3HBIX BHUJIOB M WX JJIEMEHTHI.
dopmysMpoBaTh OnpeaeeHUs: NapaieiorpaMma,
MpsIMOYTOJIbHUKA,  poM0ba,  KBajapara,  Tpareluu,
paBHOOOKOW Tpamenuu, MpsIMOYTOJIEHOW —TpameryH.
JloKkaspIBaTh ¥ MCNOJIb30BaTh NIPM pellieHUH 3aja4
MPU3HAKH W CBOWCTBA: TMapajljieiorpaMMa, TIPsSMO-
yroibHUKa, pomba, KBajpaTa, Tpamleluud, paBHO-
OOKOM Tpameuuu, NpsMOYTroJILHOW Tpamenuu.
IIpyuMeHATh MeTOJ, YABOCHHUSA MEIUaHbl TPEYTOJib-
HHKA.

Hcnosib30BaTh LHU(DPOBBIE PECYPCHI JIUIsI UCCIISI0-
BaHUS CBOMCTB HU3y4aeMbIX QPUTYD.

3HAKOMUTBCS C UICTOPUEH pa3BUTHS T€OMETPHHI
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Teopema Paseca
U TeopeMa o Npo-
NMOPLMOHAIbHBIX
oTpe3Kax, 1oJ06-
Hbl€ TPEYTroJTbHUKU
(154)

Teopema daneca u Teopema O mpo-
MMOPIIMOHAJIBHBIX OTPE3Kax.
CpenHsiss JMHUSL TpPEyroJIbHUKA.
Tpaneuus, e€ cpeaHsist IMHUSL.
IIponmopunoHanbHBIE OTPE3KH, IIO-
CTPOCHHUE YETBEPTOrO HPONOPLUO-
HaJIbHOT'O OTPE3Ka.

CBolicTBa IEHTpa MacC B TPEYTOJb-
HUKE.

ITonoOGHBIE  TpeyrojdpbHUKU. Tpu
MpU3HAKa IT0JI00UsT TPEyrOoJbHUKOB.
[IpakTHdyeckoe NpUMEHEHUE

IIpoBOAUTE NMOCTPOEHUS C IOMOIIBIO ITUPKYIIS K
JIMHEWKHN C HCIIOoJIb30BaHUe TeopeMbl PDaneca u Te-
OpeMBI O MPOMOPIUOHAIBHBIX OTpPe3Kax, CTPOUTHb
4eTBEPTHIN NPOINOPLHUOHAIIBHBIN OTPE3OK.
IIpoBOAMTEL AOKa3aTeJbLCTBO TOrO, YTO MEIUAHBI
TpeyroJIbHUKa MEePEeceKaroTcss B OJHOW TOYKe, U Ha-
XOAUTB CBSI3b C IICHTPOM MacC, HAaXOAMTb OTHOIIIE-
HHE, B KOTOPOM MEIHUaHBI JESITCS TOYKOW MX Iepe-
CEUCHUS.

HaxoauThk 10100HBIE TPEYrOJIBHUKH Ha TOTOBBIX
JepTekax ¢ yKa3aHHEeM COOTBETCTBYIOIIUX IIPHU3HA-
KOB TTOZI00HSI.

PemiaTe 3aja4M Ha MOJ00HBIE TPEYTOJBHUKH C IIO-
MOIIBIO CaMOCTOSITEJIBHOI'O IIOCTPOCHHS 4epTekei
M HaAXOJXKJICHHS IOJOOHBIX TPEYrOJIbHUKOB.
IIpoBOAUTE AOKa3aTeJbCTBA C HCIOIb30BAHHEM
MPU3HAKOB MO00US.

Jloka3bIiBaTh TpH IIPU3HAKA I1000Ms TPEYTOJIbHU-
KOB.

IIpYMeHATh TIOyUeHHbIE 3HAHUS IMPHU PEIICHUHN
TeOMETPUUIECKUX U MPAKTHISCKHUX 3a/1ad.
3HAKOMMUTBHCA C UCTOPHUEN pa3BUTHS T€OMETPUHU

Inomaab.
HaxoxaeHue
IJIOIIAA e
TPeyroJIbHUKOB

U MHOTOYTOJIbHBIX
duryp. [lnomwaau
noAoGHbIX Guryp
(14 4)

[lonsithe 00 oOwIC#i Teopwu 1IIO-
IaJIu.

DopMyibl AJIs IJIOIAAU TPEYTOJib-
HUKa, rmapajuiesorpamma. OTHoOIIe-
HUE IUTOINaneii TPEeyroJbHHUKOB C
OOIIIMM OCHOBaHUEM HJIH OOIIeh
BBICOTOM.

OB/J1asieBaTh NEPBUYHBIMU NpeJCTABJAEHHAMHU 00
obmieit Teopum TuTomamu (Mepsl), ¢opmMyIMpoOBaTh
CBOJCTBA  IUIOLIA/IH, BBUICHATH WX HAIJISAHBINA
CMBICIL.

BbIBOAUTH (GOPMyJIBI IUIOIIAANA HapalijiesiorpaMMma,
TpeyroJIbHUKa, Tpameuun u3 QOpMyJIbl IUIOMIAIN
MPSIMOYTOJIFHUKA (KBagpaTa).
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IIpodonrcerue

HasBanue
pasaea (Tembl)
Kypca (YHcJI0 4acoB)

OcHOBHOE cojepixkaHue

OCHOBHBIE BH/BI
JAeATeJTbHOCTH 06yJarouxcs

Breruucnenue miomaacd CIOMXKHBIX
¢uryp depes pazbueHune Ha YaCTH U
JIOCTPOCHHE.

ITnomanu puryp Ha KjieTdaToit Oy-
Mare.

ITmomanu monoOHBIX ¢uryp. Bei-
YHUCJICHUE IUIomaJe. 3amadu ¢
MPaKTUYECKUM coaepxkanuem. Pe-
IMICHWE 3a7a4d C IIOMOIIBIO MeToaa
BCIIOMOI'aTeJILHOM IJIOLIA U

BbIBOAUTE (GOpPMYIIBI MJIOMIATN BBIMTYKJIOrO YETBHIPEX-
YroJIbHUKA 4epe3 AUaroHajld U yroJl MeXJAy HUMU.
Haxoaute mnomann ¢uryp, m300paXEHHBIX Ha
KJIeT4aTOi Oymare, MCIIOJIb30BaTh pa30OHeHUE Ha
YacTH U TOCTPOCHHE.

Pa36éupaTh NpHMMepBI HCIIOIb30BAHUS BCIIOMOTra-
TEIbHOW IIIOMIAAM ISl PEIICHUS T€OMETPHIECKHUX
3a7ad4.

HaxoauTs mromaan moao0HsIX Guryp.
BBIYMCIATD IUIOIIAAN PA3IMYHBIX MHOIOYT'OJIbHBIX
¢uryp.

PemaTsk 32524 Ha IUIOMIA/Th C TPAKTHIECKUM CO-
JIepKAHUEM

Teopema [ludaropa
Y Hayazia
TPUTOHOMETPUH
(10 4)

Teopema Ilugaropa, e€ mokazareib-
cTBO U mpuMeHeHue. O6paTHas Teo-
pema ITudaropa.

OmnpeneneHre TPUrOHOMETPUUECKUX
yHKIIH OCTpOTrO yria, TPUTOHOME-
TPUUIECKHE COOTHOIICHUS B IIPSIMO-
YroJIbHOM TpeyrojabHuke. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO.
COOTHOMICHUS MEXTy CTOPOHAMH B
MpsAMOYT'OJIBHBIX TPEYTOJIbHUKaX C
yrinamu B 45° u 45°; 30° u 60°

Jloka3siBaThb Teopemy I[Indaropa, ucnosib3oBaThb
eé B MMPAKTUYICCKUX BBIYUCIICHUAX.
PopMy/IMPOBATh ONPEACIICHUS TPUTOHOMETpUYe-
ckux (PYHKIUH OCTpPOro yria, MPpOBepPATb HX KOp-
PEKTHOCTD.

BbIBOAl/ITb TPUTOHOMETPHUICCKHUE COOTHOLICHUS B
PpAMOYTOJIBHOM TPCYTOJIbHUKE.

HccinepoBaTh COOTHOLICHUS MEXKAY CTOPOHAMHU B
NPsIMOYTOJIBHBIX TPEYTrOJbHUKAX C yriamu B 45° u
45°; 30° u 60°.

Hcnonb3oBaTh (Gpopmyiibl IPUBEIICHUS U OCHOBHOE
TPUTOHOMETPHUYICCKOC TOXKACCTBO JIsI HAXOKIACHUS
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COOTHONICHHUH MEXIy TPUTOHOMETPUISCKUMH (QyHK-
HUAMUA Pa3INIHBbIX OCTPBIX YTJIOB.

[IpyMeHAThb OJIy4YCHHBIC 3HAHUSA U YMECHUS IIpU
PEHICHUU IMPAKTUYCCKUX 3a4a4.

3HAKOMUTBHCA C UCTOPHUEN pa3BUTHS T€OMETPUU

Yri/ibl B OKpYKHO-
CcTU. BiucaHHbie

M ONMUCAHHbIE
4YeTbIpexyroJibHUKM.
KacaTenbHble

K OKPY>KHOCTH.
KacaHue OKpy>KHO-
crei

(13 4)

BrnincanHble U IEHTPAIBHBIE YIJIbI,
YTOJI MEXy KacaTeJIbHOW U XOP0ii.
VYrasl MeXay XOpAaMU U CEKyIIr-
MU.

Brincannble 1 onmMcaHHbIE YEThIPEX-
YTOJIBHUKHU, UX MPU3HAKH U CBOM-
cTBa. IIpumMeHeHue >TUX CBOMUCTB
[IPU PEIIEHUU I'€OMETPUUECKUX 3a-
aad.

BzaumHoe  pacnoyiokeHue — IBYX
okpyxHocTel. Kacanue okpy’kKHO-
creit

DopMy/IMPOBATh OCHOBHBIC OINPECICHUS, CBI3aH-
HBIC C yIJIaMH B Kpyre (BIHCaHHBIH YTroOJI, ILICH-
TpaJIbHBIN YTOII).

HaxoauTh BIIMCaHHBIC YIJIBI, OIMPAIONINECS HA Of-
HY IyTy, BBIYMCJIATH YIibl C TOMOIIBIO TEOPEMBI O
BIIMCAHHBIX YyTIJIaX, TEOPEMbI O BIHUCAHHOM YEThI-
PEXYTOIBHUKE, TEOPEMBI O LICHTPAILHOM YTJIC.
HccnenoBaThb, B TOM YHCIIC C TTOMOIIBIO ITU(PPOBBIX
pecypcoB, BIUCAHHBIC M OINHMCAHHBIC YETHIPEX-
YTOJIBHHUKH, BBIBOJUTD X CBOWCTBA U MIPU3HAKH.
HcnoJsib30oBaTh 3TU CBOWCTBA U NIPU3HAKU IPU pe-
IICHWUH 3a7a4

IloBTOpEHuUe, 0606-
IeHue
3HAHUM

(44)

IToBTOpEeHHE OCHOBHBIX ITOHSITHH U
METOJOB KypcoB 7/ u 8 KJlaccos,
o0oOmenne 3HaHUH

PemuaTh 3a/ja4M Ha [TOBTOPEHUE, HMILTFOCTPUPYIO-
[IIHE CBSI3U MEXKY Pa3IndHbIMH YaCTIMH Kypca
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knacc (He MeHee 68 u)

HasBanue
paszeia (TeMbI)
Kypca (4ucjio 4acoB)

OcHOBHOE cojepixaHue

OCHOBHBIE BHU/AbI
AeATeJIbHOCTHU 06yqalonmxca

TpuroHomeTpus.
TeopeMsbl KOCHHY-
COB U CHHYCOB.
Pewmenue TpeyroJib-
HUKOB

(16 4)

OrpesiesiecHHe TPUTOHOMETPHYCCKHUX
dynkuii yrmos or 0° go 180°.
KocuHyc U CHHYC NPSIMOTO U TYIIOTO
yria. Teopema kocunycoB. (O6006-
méHHas) TeopeMa CUHYCOB (C pamu-
YCOM OITMCaHHOU OKpYykHOCTH). Ha-
XOXKJICHUE JUIUH CTOPOH U BEJIUYUH
YIJI0B TPEYTr'OJIbHUKOB.

DopmyIia IUIOMIAAN TPEYrOJIbHUKA
4gepe3 JBE CTOPOHBI U YrOJI MEXIY
HuMu. PopMyIia TUIOIAAN YEThI-
PEXYTONBHHUKA Yepe3 ero JUaroHamn
M YTOJI MEXKIy HUMHU.
IIpakTH4eckoe MPUMEHCHHE JOKa-
3aHHBIX TEOPEM

dopmMyIMpOBaTh ONIpeAesIieHUs] TPUTOHOMETpHUe-
CKHUX (DyHKIHI TYTIBIX U OPSIMBIX yTIJIOB.
BBIBOAMTE TeOpEMY KOCHHYCOB M TEOPEMY CHHYCOB
(c paguycoM ONMCAHHOW OKPYXHOCTH).

Pemiatb TpeyrojbHUKU.

PelraThk npakTUYeCKHE 3aJa4UH, CBOISIINECS K Ha-
XOXKJACHHUIO PA3JIMYHBIX 3JIEMEHTOB TPEYTOJbHUKA

IlpeoGpa3oBaHue
noao6us. Merpuye-
CKHe COOTHOLIEHUS
B OKPYKHOCTH

(10 v)

ITonsitne 0 MpeoOGpa3oBaHUU IOJO-
Owust.

COOTBETCTBEHHBIE 2JIEMEHTHI 1000~
HBIX GHUTYP.

Teopema 0 MPOU3BEACHUN OTPE3KOB
XOpJI, TeOpeMa O MPOU3BEICHUH OT-
PE3KOB CEeKyIIMX, TeopemMa O KBa-
apare kacarejnbHOU. [Ipumenenue B
peIIeHNH TeOMEeTPUISCKUX 3aaad

OcBauBaTh NOHSATHE IIPeoOpa3OBaHMs MONOOMS.
HccienoBaThb OTHOIICHUE JTUHEWHBIX 3JIEMEHTOB
¢uryp npu npeobpazoBannu noxodbus. Haxoaurtsb
MIpUMEpPBI MTO00HsT B OKpYKarolel AeiCTBUTEb-
HOCTH.

BBIBOAMTB METPUUYECKHE COOTHOIICHUSI MEX]y OT-
pe3KaMu XOpJ, CEeKYIIUX U KacaTeJIbHBIX C UCITOIb-
30BaHUEM BIIUCAHHBIX YIJIOB U TOJOOHBIX Tpey-
TrOJIBHUKOB.
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Pemathb TF€OMETPUYICCKHUE 3alavur U 3aJa4u U3 pe-
AJIbHOUW >KU3HHU C HWCIOJb30BAHHEM HO,Z[06HLIX TpE-
YTOJIBHHUKOB

BekTOpbl
(124)

OmpeneneHne BEKTOPOB, CIOXKEHUE
U Pa3sHOCTb BEKTOPOB, YMHOXXCHHUE
BEKTOpa Ha YHUCJIO.

DU3NUECKUl U TeOMETPUYECKUN
CMBICH BEKTOPOB.

PaznoxeHue BekTOopa mo ABYyM He-
KOJUIMHEapHBIM BekTtopaM. Koopau-
HATBI BEKTOpA.

CkamsipHOe TPOU3BEASCHUE BEKTO-
pOB, €ro MpUMEHEHHE IJIsI HaXO0XKJIe-
HUS JUIUH U yTJI0B.

Pemrenne 3agau ¢ mMoMomip0 BEKTO-
poB.

ITpuMmeHeHNe BEKTOPOB IS pele-
HUS 3a71ad KUHEMAaTHKU U MEXaHH-
KU

Hcnoib30BaTh BEKTOPHI KaK HAINPaBJIEHHBIE OTPE3-
KU, HCCIeA0BaTh T'€OMETPUUCCKHIl (IIepeMelieHne)
1 (GU3UYECKHil (CHJla) CMBICIIBEI BEKTOPOB.

3HaTh onpeje/IeHUsA CyMMBI U pa3HOCTU BEKTOPOB,
YMHO>XEHHS BEKTOpa Ha YUCIIO, MCC/Ie,0BaTh TIeo-
METPUYECKUN U (PU3NUECKUN CMBICIBI 3THUX OIlepa-
LM,

PemiaTh reomMeTpuyecKue 3a7aqM C UCIIOJIH30BaHHU-
€M BEKTOpPOB.

PackysaAgbIBaTh BEKTOp IO JBYM HEKOJUITMHEAPHBIM
BEKTOPaM.

Hicnio/1b30BaTh CKaSIpPHOE MPOU3BEIACHUE BEKTO-
POB, BBIBOAUTDb €TO OCHOBHBIE CBOWCTBA.
BBIYUCAATE CyMMY, pa3HOCTh M CKJISIPHOE IIPOU3-
BEIE€HHE BEKTOPOB B KOOpAUHATAX.

IIpUMeHATH CKaJIIpHOE MPOU3BEICHHE TSI HAXO0XK-
JICHUSI JUTMH U YTIJIOB

JlekapToBBI KOOp/JM-
HaTbl Ha IJIOCKOCTH
(94)

JlexkapTOBBI KOOPAHMHATHEI TOYEK Ha
TUIOCKOCTH.

VpaBHeHUE NpsAMOii. YTII0BO# KO3dh-
¢ULMeHT, TaHT'eHC yrJjla HaKJIOHA,
HapajuIeIbHBIE U IIePHEeHIUKYIISIP-
HBIC IIPSAMBIC.

YpaBuenue okpyxkHoctu. Haxoxne-
HHE KOOPIMHAT TOYEK ITepeCeUCHUsI
OKPYKHOCTHU U IPSIMOM.

OcBauBaTh NOHATHE IPSIMOYIOJIBHONH CUCTEMBI KO-
OpAuHAT, ACKAPTOBBIX KOOpAMHAT TOYKH.
BbIBOAMTB ypaBHEHUE NPSIMON U OKPY>KHOCTHU. BbI-
AeJIATh TOJHBIN KBaJpaT Ui HaXOXIASHUS IEHTpa
U paJanyca OKpy>KHOCTH T0 €€ ypaBHEHHIO.
Pemathk 3aJa4¥M Ha HaXO0XJICHHE TOYEK Iepecede-
HUS IPSIMBIX U OKPY>KHOCTEH € IOMOIIBIO METOJa
KOOpJIMHAT.
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IIpodonrcerue

HasBanue
paszeia (TeMbI)
Kypca (4ucjio 4acoB)

OcHOBHOE cojepixaHue

OcHOBHBIE BU/bI
JAeATeJTbHOCTH 06y4aInXCA

Metoa xkoopAuHAT IIPU PELICHUU
TeOMETPHUUECKHUX 3a]1a4.
Hcnone3oBanne MeTO1a KOOPAUHAT
B IPAKTUYECKUX 3aJadax

Hcnosb30BaTh CBOWMCTBa yIJIOBOTO KOd(duiineHta
OpsiIMOM TIpU  PELIEHUH 3ajad, s OIpeAeNIeHUs
pacnonoXeHust MpsIMO.

IIpUMeHATb KOOPAMHATHI IIPU PELICHUU I'€OMETPU-
HYECKUX U NMPAKTHUYCCKHUX 3aaav, AJIsd IMOCTPOCHUS
MaTeMaTHYeCKUX MOAEJIeH pealbHbIX 3a1a4 («Me-
TOA KOOPIAUHATY).

I[Tos1b30BATBCA 11 HOCTPOECHUSI U UCCIEAOBAHUN
(G pPOBBIMH PECYPCAMU.

3HAKOMHUTBCS C UICTOPUEH pa3BUTHS T€OMETPHH

IIpaBu/ILHBIE
MHOTOYTOJIbHUKH.
JI/INHA OKPY>KHOCTH
Y IUVIOLAAb Kpyra.
BeIyuc/ieHUe IUI0-
maaen

(84)

IpaBusnbHbIC MHOTOYTOJIbHUKH,
BBIYMCIIEHHUE UX DJIEMEHTOB. Ynciio
7T M JUTMHA OKPY>KHOCTH. JlTMHA Iy-
I'M OKpY>XHOCTH. PanuannHasi mepa
yria.

ITnomaaes Kpyra 1 €ro 3JIEMEHTOB
(cexTopa u cermenTa). Beruucienue
wromanae Guryp, BKIIOYAIOIINX
DJIEMEHTBI Kpyra

PopMyIMPOBATH OIpE/ISIICHHE NPaBUIIBHBIX MHO-
TOYTOJbHUKOB, HAXOAUTD UX 2JIEMEHTHI.
Io/1b30BaThLCA MMOHSTUEM JUIMHBI OKPY>KHOCTH,
BBEJAEHHBIM C TTOMOIIIBIO IMPABUIBHBIX MHOT'OYTOJIb-
HHUKOB, ONIpeJesIsATh YHUCIO T, JUINHY IyTH U pagu-
aHHYIO Mepy yIJia.

I[IpoBOAUTE NEepexo], OT palMaHHOI Mephl yIiia K
rpagxyCHOM U HA0OOOPOT.

Onpeaenars omaab Kpyra.

BoiBoAUTb GPOPMYyJIbI (B TpaayCHONH W paIraHHOI
Mepe) A AJIUH OyT, IUIOIIaJed CeKTOpOB M cer-
MEHTOB.

BBIYMCAATE uomaau GUryp, BKIFOYAIONINX dJIe-
MEHTBI OKPY>KHOCTH (KpyTa).

HaxoauTh miomanu B 3ajadax peaJibHON KU3HU




1993BIH 6—G "VHULYWILVW

/8

ITonsATHE O ABMXKEHUHU MIIOCKOCTH.
[TapannenbHBIN NEpEeHOC, TOBOPOT U
cumMeTpusi. Ocu U IIEHTPBI CUMMe-
TpHUH.

IIpocreiimyue NpUMEHEHHUsI B pelie-
HHUU 3a1a4

Pa36éupaTh npuMepsl, MINTIOCTPUPYIOIINE TTOHSITHS
JBYDKCHUS, IIEHTPOB U OCeH CHMMETPUH.
PopMy/IMPOBATh ONPEACIICHUS apaJLICILHOTO TIe-
peHoca, MoBopoTa U OceBOi cuMMeTpuu. BbIBOAUTH
HUX CBOMCTBA, HAXOAUTb HETOJABUKHBIE TOUKH.
HaxoauTh LIEHTPBI U OCH CUMMETPUM IPOCTEHIIINX
uryp.

I[IpyuMeHATHL napajulesIbHbIM IIEPEHOC U CUMME-
TPUIO MPHU PEIIeHNH TeOMETPHUYSCKHX 3amad (pas-
OupaTh IPUMEPHI).

HcnoJsib30BaTh 1 IOCTPOCHUS U HUCCIIeOBaHUI
¢ pOBBIC PECYPCHI

JIBH>KeHUS IJI0CKO-
cTH

(64)

IloBTOpEeHHe, 0606-
lieHue, CUCTEMaTHu-
3auusA 3HAHUINZ

(7 4)

IToBTOpEHNE OCHOBHBIX HOHSITUU U
METOJIOB KypcoB 7—9 KiaccoB, 0000-
IIEHUE U CUCTEMaTH3aIlHs 3HAHUM.
IIpocreiimue reomerpudeckue Gu-
rypsl U UX cBoiicTBa. l3mepeHue
T€OMETPUUECKUX BEIIMIHH.
TpeyroabHUKH.

ITapannenpHble U NEPHEHAUKYIISIP-
HBIE TIPSIMBIE.

OKpy>XHOCTB U KpyT. ['eomeTpudue-
CKHME MOCTPOCHUs. YTIbl B OKPYK-
HOCTH. BrnimMcaHHbIE W OINHMCaHHBIC
OKPY>KHOCTH MHOTOYTOJIbHUKOB.

OnepupoBaTh NOHATUAMMU: PuUrypa, TOUKa, Ipsi-
Masi, yroj, MHOTOYTOJbHUK, PaBHOOCIPEHHBIN U
PaBHOCTOPOHHHUI TPEyrOJbHUKHU, NPSIMOYIOJIbHBIN
TPpEYTrOJIbHHUK, ME€auaHa, 6PICC€KTpI/I(3a U BbICOTaA
TPEYTOJbHUKA, ITapajjieJIorpaMM, POMO, TIPSIMO-
YTOJIbHUK, KBaJpaT, Tpanenus; OKPY>KHOCTh, Kaca-
TeJIbHAasl; PABEHCTBO U 0oJ100ue puryp, Tpeyroiab-
HUKOB; IIapayUICJIbHOCTh U HEPIEHAUKYIISIPHOCTH
NpsAMBIX, YI'OJI MEXKAY MNPpsAMbIMUA, CUMMETPUA OT-
HOCHUTCIIBHO TOYKHU U HpHMOﬁ; JJInHa, pacCTOsIHUEC,
BCJIIMYWHA yTJIa, TUIomanb, IEpuMeETp.
Hcnosb30oBaTh GpOPMyJIbIl: TIEpUMETPA U ILIOMIATH
MHOT'OYTOJIBHUKOB, JJIMHBI OKPY’KHOCTHU U IJIOIIA-

2 3nech IIPEeICTaBJICHBI DJIEMEHTHI COACPIKaHUsI Kypca, u3ydaBIiinecst B 5—8 kiiac-
cax W TpeOyFollre ITOBTOPEHHsI, 00001IIeHUsT U cucTeMaTu3zanuu. OOpamniatbes K
3TOMY MaTE€pHaly MOYKHO B BHJIC aKI[€HTa Ha 3aBEPILAIOIISCM JdTare U3y4UeHUs
Kypca 9 kjacca WM pacrpeneisiTh 10 COOTBETCTBYIOIIMM TEMaTHYECKUM pa3-
aenaM, u3y4aeMbIM B TCUCHHUE YYEOHOTO roJjia.
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IIpodonrcerue

HasBanue
paszeia (TeMbI)
Kypca (4ucjio 4acoB)

OcHOBHOE cojepixaHue

OcHOBHBIE BU/bI
JAeATeJTbHOCTH 06y4aInXCA

IIpsimasi 1 OKPY>KHOCTB.
YeTbIpEXyroabHUKU. BrincanHueie u
ONHCaHHBIC YETHIPEXYTOJILHUKH.
Teopema Iludaropa m Havama Tpu-
roHomMeTpuH. Penrenne oOmmux Tpe-
YTOJIBHHUKOB.

IIpaBuiIbHBICE MHOTOYTOJIBHUKH.
IIpeoOpa3oBaHus INIOCKOCTH. [IBH-
xeHus. [Tomooue. CummeTpus.
Ilnomans. Berunciaenue miomanei.
IMnomanu mogoOHBIX GUTYP.
JlekapTOBBI KOOPJAWHATEHI HA MJIO-
CKOCTH.

BexkTopsl Ha miockocTH

U Kpyra, o0bEMa IpSIMOYTOJIFHOTO TapajijleIeTn-
nenaa.

OnepupoBaTh NOHATUAMM: NPSIMOYTOJIbHAS CUCTE-
Ma KOOPJHMHAT, BEKTOP; MCIOJIb30BaTh >TH IOHS-
TUSA 17 TPEACTABICHUSI JAHHBIX M PEIICHHsS 3a-
a4, B TOM YHCJIEe U3 JIPYTHX y4eOHBIX HPEIMETOB.
PemiaTe 3aja4M Ha IOBTOPEHUE OCHOBHBIX ITOHS-
TUH, WIUTIOCTPAILIAIO CBSI3€H MEXAY pa3IMuHbIMUA
4acTsIMHM Kypca. BBIGUpAaTh METOJ, UIsl PELICHUS
3a71a4uH.

PemlaTh 3aa4M U3 NOBCEIHEBHON XU3HU

IIpu paspabGorke paboueli mporpaMmbl B TEMAaTHYECKOM IUIAHMPOBAHWHM JOJDKHBI OBITH YYTEHBI BO3MOXK-

HOCTH HCIIOJIb30BaHMS DJIEKTPOHHBIX (LIM(PPOBBIX) 00pa3OBaTEIBHBIX PECYpPCOB, SIBIISIIONL HXCSI y4eOHO-METO-
IUYECKUMU MaTepHuajiaMu (MyJbTHUMEIWIHBIE TMPOTPAMMBI, 3JICKTPOHHBIE YYEOHMKH W 3aJaYHUKH, DIICK-
TpPOHHBIE OWOIHOTEKH, BHUPTyaJbHBIE J1A0OPATOPHH, WTPOBBIC NPOTPAMMBI, KOJUJICKIUHU ITHU(PPOBBIX 00paszo-
BaTEJIbHBIX PECYpPCOB), HCIIOJIb3yEeMbIMH JJIsi OOyYEHMs] W BOCIHUTAHMS PA3JIMYHBIX TPYII IOJIb30BaTEIICH,
MIPEACTABICHHBIMU B JJICKTPOHHOM (IHM(POBOM) BHIEC M PEATHIYIOMHUMH JUIAKTHUecKne Bo3MoxHOCTH WKT,
COZIepKAaHUE KOTOPBIX COOTBETCTBYET 3aKOHONATEILCTBY 00 0OOpa3OBaHUM.
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YYEBHOI0 KYPCA «BEPOATHOCTb U CTATUCTUKA». 79
KJTACCbI

LUE/M U3YYEHWA YYEBHOTO KYPCA

B coBpemenHoM 1mmdppoBOoM MHpPE BEPOATHOCTH W CTATUCTHUKA IIPH-
o6peTaroT BcE OONBIIYIO 3HAYMMOCTH, KaK C TOYKH 3PEHHS NPaKTH-
YECKHX IMPWIOKEHUH, TaK U MX POJIM B 0Opa3zoBaHWU, HEOOXOIMMOM
KaXXJ0My 4YeloBeKy. Bospacraer umcio mnpodeccuil, Npu OBJIaJIeHUU
KOTOpPBEIMH TpelOyeTcs xopomras 0Oa3oBasi TOATOTOBKa B oOiracTu
BEPOSITHOCTH W CTAaTUCTHUKH, Takas IIOArOTOBKAa Ba)KHA JUISl IPO-
JIOJOKEHHsT 00pa3oBaHMsi W U yCHEWHOW npodecCHOHAIbHOU
Kapbepbl.

Kaxp1ii 4enoBEeK MOCTOSHHO TPUHUMAET pEIIeHHUsI Ha OCHOBE
MMEIOIMNXCSI Y HETO NaHHBIX. A Ui OOOCHOBAaHHOTO IPHHATHS pe-
IICHUSI B YCJIOBHUSX HEIOCTAaTKa WKW H30bITKa HWHOOpMAIUU HEO0O0-
XOAMMO B TOM YHCJE XOpOLIO CHOPMHUPOBAHHOE BEPOSITHOCTHOE H
CTaTUCTUYECKOE MBIIIJICHHUE.

VIMEeHHO TOATOMY OCTPO BCTajda HEOOXOIMMOCTH C(POpMHUPOBATH Y
oOyuarommxcsi (YHKIHOHAIBHYIO TPaMOTHOCTb, BKIIIOYAIOIIYI0 B
ce0si B KauyecTBE HEOTHEMJIEMON COCTaBJISIONICH yMEHHE BOCHPHHHU-
MaTh M KPUTHYECKH AHAIM3MPOBATH WH(POPMALMIO, IPEICTABICH-
HYIO B pa3iu4HbIX (opmax, MOHUMATh BEPOSTHOCTHBIA XapakTep
MHOTHMX peaJIbHBIX IIPOIECCOB M 3aBUCUMOCTEH, MPOU3BOJAUTH MPO-
CTeIMe BEpOSITHOCTHBIE pacdéThl. 3HAKOMCTBO C OCHOBHBIMH
NpUHIUIIAMH cOOpa, aHaJIM3a W NPEACTABICHUS JaHHBIX W3 DPa3iind-
HbIX cdep KHU3HU 00IIecTBa M roCyIapcTBa MPUOOIIaeT 00ydYaromIuX-
csl K OOIIECTBEHHBIM HHTepecaM. l3ydyeHme OCHOB KOMOWHATOPHKH
pa3BHBaeT HaBBIKM OpraHW3alMM Iepedbopa W moxacuéra YuciIa Ba-
pUaHTOB, B TOM 4YHCJIe, B NPHUKJIAJHBIX 3ajladaX. 3HAKOMCTBO C OC-
HOBaMH Teopuu rpadoB co3aaéT MaTeMaTHYecKuil (GyHIaMEHT JUls
(opmupoBanusi komrereHuHMit B obylacTh MHGOPMATHKH W LHPPO -
BBIX TeXHOJIOrui. [TOMUMO PTOro, Mpu M3YyUYEHUM CTATUCTHUKA U Be-
POSITHOCTH 00OTAaIAOTCsl TPEJICTABICHHUS] y4YalluXcs O COBpPEMEH-
HOW KapTHMHE MHpa W METoAax €ro HccienoBaHus, (OpMHUpYyETCs
IMOHMMaHHUE POJIM CTATUCTUKHA KaK HMCTOYHHKA COLMAIbHO 3HAYUMOU
nHGOPMAIIMM M 3aKJIaJbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIILIE-
HUSL.

B coorBercTBHM ¢ JaHHBIMM HEISIMH B CTPYKTYypE IPOrpaMMBbI
yueOHOro kypca «BeposiTHOCTH W CTaTHCTHKa» OCHOBHOM IIKOJIBI

MATEMATUKA. 5—9 Kknaccbl 89



BBIJICJICHBI  CJICAYIOIIAE COJAEPKATEIbHO-METOJNYECKUE  JIMHUU:
«IlpencraBienne OaHHBIX W OINMKCATENIbHAs CTAaTHUCTHUKa»; «BeposT-
HOCTB»; «DJIEMCHThI KOMOWHATOPHUKW»; «BBeleHHE B TEOPUIO Tpa-
om».

Conepxxanne nmuHHH «llpencraBieHme TaHHBIX W OIHCATEJIHHAS
CTaTHUCTHUKA» CIYXKHUT OCHOBOW 1Jis (OpMUpPOBAaHUS HABBIKOB pado-
Thl ¢ wuH(OpMAIMEl: OT YTCHUs W HHTEepIpeTanuu wuHopmauu,
MIpeACTaBIICHHOW B TabimIlax, Ha JguarpaMMmax H Trpadukax mo cOo-
pa, TpeicTaBieHUs] U aHaIu3a JIaHHBIX C HCIOJIb30BaHUEM CTaTH-
CTHYCCKHUX XapaKTCPUCTHK CPESIHUX U paccewBaHus. Pabortas ¢ naH-
HBIMH, OOyYaroIHecs yd4aTcs CUYUTHIBATh M HHTEPIPETHPOBATH JaH-
HbI€, BBIIBUIaTb, ApPryMEHTUPOBAThb W KPUTHUKOBATh MpoOCTeUIIne
TUIIOTE3bl, Pa3MBIIUIATE Haa (aKTOpaMH, BBI3BIBAIOIIUMH HM3MCH-
YMBOCTb, M OLIEHUBATh WX BJIMSHUE HA pPacCMaTpUBAEMbIC BEIUYU-
HbI ¥ IPOLIECCHI.

HNHuTyuTuBHOE NpeACTaBICHUE O CIy4alHOM W3MEHYUBOCTH, HC-
CJIICIOBAHUE 3aKOHOMEPHOCTEU WU TEHICHIUM CTAaHOBUTCS MOTHUBUPY-
IOLIE OCHOBOW JUISl M3Yy4YEHMsI TEOpUHU BeposiTHOcTel. Bbosnbuioe 3Ha-
YeHHEe 37eCh HMEIOT NPaKTUYECKHEe 3aJaHusl, B YaCTHOCTHU OIIBITHI
C KJIACCHUYECKUMHU BEPOSATHOCTHBIMU MOJEIISIMU.

IloHnsiTue BEPOSTHOCTU BBOJMUTCS KaK Mepa MpaBaomnoaoOus ciy-
qaifHoro coOwITHs. [lpu M3ydYeHHUH Kypca OOydJaromuecs 3HAKOMSIT-
Ccsl ¢ OPOCTEMIIMMM METOJIaMH BBIYHUCIIEHUSI BEpPOSITHOCTEH B cCiy-
YaWHBIX JKCIEPUMEHTaX C pPaBHOBO3MOXXHBIMHU DJIEMEHTApHBIMU
HCXO0JlaMH, BEPOSATHOCTHBIMU 3aKOHAMH, IIO3BOJISIIOIIUMU CTaBUTh
U pemaTth OoJiee CIOXXHBIE 33aJa4yd. B Kypc BXOIAT HadallbHBIC TPEJI-
CTaBJICHUSI O CIyYaWHBIX BEJIMYMHAX M WX YHCIOBBIX XapaKTEPUCTH-
Kax.

Takxe B paMKax 3TOr0 Kypca OCYIIECTBISETCSI 3HAKOMCTBO OO0Y-
YaloUIUXCsl C MHOXKECTBAMM M OCHOBHBIMU ONEpalMsSMHU HaJl MHO-
’KECTBaMH, PAacCMaTPUBAIOTCS NPUMEPBI HNPUMEHEHUS JJIsl PEeLIeHUs
3a7a4, a Tak)Ke HMCHOJb30BaHUSI B JIPyTHX MaTEeMaTHUECKHX Kypcax
" y9eOHBIX MHpeaMeTax.

MECTO YYEBHOIO KYPCA B YYEBHOM MJIAHE

B 7—9 knaccax wu3ydaercsi Kypc «BeposSITHOCTh M CTaTHCTHKa»,
B KOTOpBIA BXomar pasnpensl: «lIpeacTaBieHHWe HaHHBIX M OIHUCAa-
TENbHAsI CTATHCTHKa»; «BeposiTHOCTHY»; «JIEeMEHTBl KOMOWHATOpH-
Kkn»; «BBenenue B Teopuio rpadoBy.

Ha u3yyenue nmaHHOro kypca oTBOAMT 1 y4eOHBIH 4Yac B HEIENO
B TEYEHHME KaXKJOro roja odydenus, Bcero 102 y4eOHBIX yaca.
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CO/EPKAHME YYEBHOrO KYPCA (MO FOJAM OBYYEHMS)

7 Knacc

[IpencraBneHne MOaHHBIX B BHAE TaOJNHIl, AuarpaMM, TIpadUKOB.
3arnojHeHue TaONMI, YTEHHWE U IOCTPOCHHE AuarpaMm (CTOJIOHUKO-
BBIX (CTOJIOYATHIX) M KPYroBbIX). UreHue rpadukoB peajbHBIX IMPO-
neccoB. l3BineueHne mHpoOpMannu W3 AUArpaMMm M TaOJIHI, HCIOIb-
30BaHUE U MHTEPIIpETAIUs TaHHBIX.

OmnucaTtenpHasi CTaTUCTHKA: cpegHee apHupMeTHUecKoe, MeIauaHa,
pa3max, HauOoJIbIllee M HauMEHbIIEEe 3HAYEHHs HaOopa YHMCIOBBIX
JaHHbIX. [IpuMepsl cilydallHOM HM3MEHYMBOCTH.

CrygalfHBI SKCIIEPUMEHT (OIBIT) M CiIydaiiHoe coObITHe. BeposT-
HOCTh M 4YacToTa. POJb MalOBEpPOSTHBIX M NPAKTHYECKH ITOCTOBEP-
HBIX COOBITHH B mpupoje U B oOmecTBe. MOHETa U UIpalibHAsE KOCTb
B TEOPUU BEPOSITHOCTEH.

I'pa¢, Bepmnna, pedpo. Crenens BepuinHbl. Yucio pédep u cym-
MapHasi CTeneHb BeplIMH. [IpeacraBieHne o cBsi3HOCTH — rpada.
Ilemrm wm uwmkmel. I[Tytm B Tpadax. OOxom rpada (ditnepoB myTh).
IIpeacraBnenne 06 opueHTHpoBaHHOM rpade. Pemenne 3amau
C OMOIIBIO TpadoB.

8 knacc

[IpencraBienne OaHHBIX B BHAE TaOJWIl, IUarpamm, rpadHKOB.
MHOXECTBO, 3JIEMEHT MHOXECTBa, IMOJAMHOXeCcTBO. Omepamuu
Ha/l MHOXKECTBaMH: OOBEIMHEHHE, IepecedcHre, ITOMOIHEHUE.
CpoiicTBa omnepanuii HaJ MHOXECTBaAaMH: NEPEMECTUTENIFHOE, coue-
TaTeNbHOE, paclpefeNnTeIbHOoe, BKIOYeHHs. Vcnonap30BaHue rpa-
(pmyeckoro mpeacTaBICHNUST MHOXKECTB IS OIMCAHUSI PEATbHBIX
OPOIECCOB U ABJICHUMH, IIPHU PEIISHUHU 3a7ad.
HN3mepenne paccenBaHUsl JaHHBIX. JlUcTiepcHust U cTaHIAApPTHOE
OTKJIOHEHHE YHCIOBBIX HaOOpoB. /lnarpamMmma paccemBaHUsI.
DneMeHTapHbIe COOBITHSA cilydalfHOro ormbita. Ciy4daiiHble COOBI-
THA. BepostHOCTH CcOOBITHI. ONBITBI C PAaBHOBO3MOXKHBIMH 3JIEMEH-
TapHbIMU cOOBITHSIMH. CrydaiiHblii BbIOOp. CBsI3b MEXIy MajoBe-
POSITHBIMH M TIPAaKTUYECKH JIOCTOBEPHBIMU COOBITHSIMH B IIPHPOJIE,
o0IecTBe U HayKe.
HepeBo. CBONCTBa A€pPEBbEB: €AUHCTBEHHOCTh IIyTH, CYIIECTBOBA-
HHUE BHCSYCH BEPIIMHBI, CBSI3b MEXY YHCJIOM BEPIIMH WU YHCIOM
p€o6ep. IlpaBmio ymHOXeHuUs. Pemenue 3ajgad ¢ moMoIblo rpados.
[IporuBomnonoxxueie coObiThs. Jumarpamma Oiinepa. OObenune-
HUE U TiepecedeHne coObITHii. HecoBMecTHBIe coObITHsI. DopMmyiia
CJIOKEHHUSI BEpOSITHOCTEN. YcCioBHAasl BepOsSTHOCThb. I[IpaBuino ymHO-
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)keHns. HezaBucmmeple coOwpiThs. llpencraBieHme  SKCIEpHMEHTa
B BHJIE JepeBa. Pemenue 3amay Ha HAXOXACHUE BEPOSITHOCTEH C MO-
MOIIBIO JIEpeBa CIy4YallHOrO 3KCHEpUMEHTa, AUarpamm Jiiepa.

9 knacc

[IpencraBnenue AaHHBIX B BHAE Ta0NuUL, AuarpaMM, rpadukos,
WHTEpIpeTanusi JaHHBIX. UTEeHHEe M NIOCTpOEHHE TalJIMI], Juarpamm,
rpa)uKOB IO peaIbHBIM JaHHBIM.

IlepectanoBkn u ¢akropuan. CodeTaHWs W YHUCIO COYCTAaHHUH.
Tpeyronsuuk Ilackans. Pemenue 3agad ¢ UCIIOJIB30BaHUEM KOMOU-
HaTOPHUKH.

I'eomerpudeckas BepoATHOCTh. CIydalHBIA BBIOOp TOYKH U3 H-
Typbl Ha IUIOCKOCTH, M3 OTpPE3Ka W M3 JIyI'd OKPY>KHOCTH.

HUcnoeitanne. Ycnex um Heynaya. Cepusi UMCHBITAHUM 10 NEPBOro
ycmexa. Cepust ucnbitanuii bepHymmn. BeposiTHOCTH cOOBITHI B ce-
puu ucneiTaHuii bepnysuiu.

CnyualiHasi BeIMYMHA W paclpe/elieHHe BeposiTHOCTed. Marema-
THYECKOE OXHIaHue | jaucrnepcus. Ilpumepsl MaTeMaTHYECKOTO
OXKMJAHUSA KaK TEOPETHUYECKOr0 CpPEeAHEro 3HAYCHHUs BEJIMYUHBI.
MareMmaTuueckoe OXKUIAHUE U JUCHEPCHUs] CIIy4YailHON BEJIMYUHBI
«UHUCIIO YCIIEXOB B CEpUM HCIbITaHUM beprynnm».

[Torsitne o 3akoHe OonpmKUX YHcen. V3MepeHHe BeposITHOCTEH
C MOMOIIBI0 4YacTOT. Pojb M 3HavYeHHWE 3aKoHA OOJBIINX 4YHCEN B
pupoje U obIIecTBe.

MNAHMPYEMbIE TMPEAMETHBIE PE3Y/IbTATbI OCBOEHMA MPUMEPHOM
PABOYEM NMPOrPAMMbI KYPCA (MO FOZAM OBYYEHMA)

[IpenmeTrHble pe3ysbTaThl OCBOCHHSI Kypca «BeposiTHocTh M cra-
THCTHKa» B 7—9 Kiaccax XapaKTepU3ylOTCsl CIEAYIOIIMMHA YMEHH-
SIMH.

7 Knacc

6 Ywurath wuH(pOpManMIO, NpPEACTABICHHYIO B TaliWIax, Ha JaHa-
rpaMmax; NpeACTaBJIsITb JaHHbIE B BHJE TaOJWI, CTPOUTH JHa-
rpaMMmbl (CTOJIOMKOBEIE (cTOJIOUATBIE) W KPYroBbIE) IO MacCHBaM
3HAYCHUI.

6 OnuceiBaTh W HMHTEPIPETHPOBATh pealbHbIE YHCJIOBBIE JIAHHBIC,
npejcTaBlieHHble B Ta0OJWIaX, Ha Jguarpammax, rpadukax.

6 Vcronp3oBarh JUisi ONMUCAHWS JaHHBIX CTATUCTUYECKHE XapakTe-
pHUCTHKHU: cpelHee apudMeTHYecKoe, MeJauaHa, HauOoJbliee |
HauMEHbIIIee 3HAUYCHUS, pa3Max.
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6 MmeTp mnpencraBiieHne O CIy4alHOM HM3MEHYMBOCTH Ha MpUMEpax
LeH, (U3NYCCKUX BCIUYHH, AHTPONOMETPUUYECKUX JIaHHBIX;
UMETh TNPEACTaBICHUE O CTATUCTUYECKON YCTOWYHMBOCTH.

8 knacc

6 U3piekaTth W mpeoOpa3oBbIBaTh HHGOPMAIUIO, IPEIACTABICHHYO
B BUIC TaOmuI, amarpamMm, rpaduKOB; TMPEIACTABIATH JaHHBIC B
BHJIC TaOJUIl, JUArpaMM, TPauKOB.

6 OmMChIBaTh JAHHBIC C ITOMOINBI CTATUCTUYECKHX IMOKa3aTeJICi:
CpeIHUX 3HAYCHUN W MeEp paccewBaHUs (pa3max, HUCIICPCUS U
CTaHIapPTHOE OTKJIOHCHHE).

6 HaxoauTh 49acTOTBI YHCJIOBBIX 3HAYEHHH M  YaCTOTHI  COOBITHIA,
B TOM YHCIIC 10 pe3yibTaTaM H3MEpPeHUH W HaOIOICHUI.

6 HaxoauTe BEpOSATHOCTH CIy4YaWHBIX COOBITUH B OINBITaX, 3Has Be-
POSITHOCTH JJEMEHTAapHBIX COOBITHH, B TOM YHCIE B OIBITaX
C paBHOB03M0>KHI)IMI/I E)HeMeHTapHI)IMI/I CO6])ITI/IHMI/I.

6 Hcmonp3oBarh rpaduuecKue MOJCIU: JCPEBO CIIy4alHOTO JKCIIe-
pUMeHTa, AuarpaMMbl Dijiepa, 4ucioBas HpsiMasl.

6 OHepI/IpOBaTL IIOHATUAMHU. MHOXCCTBO, IIOJMHOXCCTBO, BBIITIOJI-
HATH OICpAaIlMd HaJl MHOXXECTBaAaMU: OOBCIUHCHHE, IICPECCUCHHE,
JIONIOJIHEHUE;  NEPEUYUCIATh  DJIEMEHTBl ~ MHOXECTB;  HPUMEHSTH
CBOMCTBA MHOXECTB.

6 Mcmonp3oBath TrpaduyecKoe MPEIACTABICHUE MHOXKECTB W CBsI3CH
Memz[y HUMU OJIsI OIIMCAHUA HpOI_IeCCOB nu ﬂBHeHHﬁ, B TOM 4YHUCJIC
MpU PEHICHUH 3aJ1a4 W3 JIPYTUX YYEOHBIX NPEIMETOB U KYpPCOB.

9 knacc

6 l3Bnexkatb M mpeoOpa3oBeIBaTh HH(OpPMALNIO, TPEICTABICHHYIO
B pa3NMYHBIX MCTOYHHMKAX B BHJAE TaOJIMI, AWAarpamMM, TIpaQuKOB;
MIPE/ICTABISATh JaHHBIE B BHJIE TAOJIUI, AMArpaMM, IpaUKOB.

6 PemaTe 3agaum OpraHM30BaHHBIM NIepebOPOM BapHAHTOB, a Tak-
K€ C HCIOJIb30BAHMEM KOMOWHATOPHBIX IPAaBWJI M METOIOB.

6 lcrmonp30BaTh ONHCATEIbHBIC XapPaKTEPHUCTHUKHU IS MAacCCHBOB
YHUCIOBBIX JAaHHBIX, B TOM YHCJE CpeIHHUE 3HAYCHUS U MEpHI pac-
CEHBaHUS.

6 HaxonuTh 4yacTOThl 3HAUEHUH M YACTOTHI COOBITHUS, B TOM 4YHCIIC
TOJIB3YSICh pE3yJIbTaTaMH TPOBEASHHBIX H3MEpeHMil u HabIrose-
HHUI.

6 HaxonuTh BEpOSITHOCTH CIIy4aHBIX COOBITMH B H3y4YEHHBIX OIIBI-
Tax, B TOM YHCJE€ B OMNBITAX C PAaBHOBO3MOXKHBIMHM IJIE€MEHTApHBI -
MH COOBITHSMH, B CEPHUAX HCIBITAHHN 10 IEpPBOro yclexa, B ce-
pusix ucnblTaHu bepHyuu.
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6 Mmerp mpencTaBieHHE O CIIydyalHOM BEJIMYMHE U O pacrpepese-
HUU BEPOSATHOCTEH.

6 VIMeTs TipencTaBiIeHHE O 3aKOHE OOJBITHUX YHCEI Kak O MPOsBIE-
HUM 3aKOHOMEPHOCTH B CIIy4allHOM HM3MEHYMBOCTH U O POJIM 3a-
KOHa OOJBIIMX YHCEJ B MPUPOAC M OOIICCTBE.
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G6

TEMATMYECKOE M/IAHUPOBAHME YYEBHOTO KYPCA
(MO FO/JAM OBYYEHMS)

7 Kknacc (He MeHee 34 v)

HasBanue
paszaeJia (TeMbl)
(umc0 yacoB)

OcHOBHOE cojepixKaHue

XapaKTepl/lCTHKa AeATeJIbHOCTHU 06y‘la]011ll/IXC$l

IlpeacraBienue
JAAHHBIX
(79)

IlpencraBicHue HaHHBIX B TaOJIH-
nax. I[IpakTUdecKue BBIYUCICHUS
o TaOJUYHBIM JaHHBIM. M3Bneue-
HUE U UHTEPHPETALHs] TaOIUIHBIX
naHHbIX. [IpakTHdeckast padborta
«TabGmuubn).

T'paduyeckoe mnpeacTaBiIeHUE TaH-
HBIX B BHJC KPYTOBBIX, CTOJIOUKO-
BBIX (CcTONOUYATHIX) muarpamm. Ure-
HHE U mocTpoeHue nuarpamm. [Ipu-
Mepbl TeMOoTrpadHIeCKUX THArPaMM.
[MpakTuueckas paborta «Jluarpam-
MBD>

OcBauBaTh CHNOCOGHI IIPEICTaBICHHS CTAaTHCTHYE-
CKMX IJAHHBIX M YHCIOBBIX MAaCCHBOB C ITOMOIIBIO
TaOIWI] ¥ AUArpaMM C HCIOJB30BaAaHHUEM aKTyallb-
HBIX W Ba)KHBIX JAaHHBIX (IeMorpaduyeckue IaH-
HBIE, POU3BOJACTBO MPOMBIIIIEHHON U CEIbCKOXO-
3IHCTBEHHON NPOAYKLHUU, OOIIECTBEHHBIC U IIPH-
pOIHEIC SIBIICHUST).

HN3y4yaTb MeTOAbl paboTHI ¢ TAOIHMYHBIMUA U Tpadu-
YECKHUMMU MPECTABICHUSIMH JAHHBIX C IIOMOILBIO
UM POBBIX PECYPCOB B XOJ€ MPAKTHYECKUX padboT

OnucarebHasK
cratuctuka (8

4)

Yucnossie Habopbl. CpenHee apud-
METHYECKOe.

Menanana yrcinoBoro Habopa. Y cToii-
YUBOCTH MEJIHAHBI.

ITpakTuueckas pabora «CpenHue
3HAYUCHHUSD.

Hawubosnbiiee 1 HanMeHbIIIee 3Haue-
HUSI YMCJIOBOTO Habopa. Pazmax

OcBauBaTh NOHATHSA: YUCIOBON HAOOp, Mepa LIEH-
TpajdbHOW TEHIEHIMHU (Mepa IEHTpa), B TOM YHCIIC
cpeaHee apudMeTHUECKOe, MEIMaHAa.

OnuchbIBaTh CTaTUCTUYECKUE TAaHHBIC C IOMOIIBIO
cpeaHero apupMeTH4YecKoro W MeauaHbl. Pemath
3a7a4u.

H3y4yaTh CBOMCTBA CpEIHUX, B TOM YHUCJIE C TOMO-
HIBIO0 U(PPOBBIX PECYPCOB, B XOA€ MPAKTHIESCKUX
pabor.
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IIpodonrcerue

HasBanue
paszaeJia (TeMbl)
(uucso yacoB)

OcHOBHOE cojepixaHue

XapaKTepl/lCTHKa AeATeJIbHOCTHU 06y‘la]011ll/IXC$l

OcBaMBaTh NOHSATHS: HauOOJIbIIICE U HAMMCHBIIICE
3HAYCHUsI YUCJIOBOTO MacCHBa, pa3Max.

PemiaTh 3aJa4M Ha BHIOOp crioco0a ONMHMCaHUs aH-
HBIX B COOTBCTCTBHUHU C HpPIpO,I[OfI JAaHHBIX W ILICJIsI-
MM UCCJICOJOBAaHU

Ciy4yaiiHas U3MeH-
4HBOCTh
(64)

CiyyaiiHasi U3MEHYHBOCTH (IIpUMe-
pe1). HacTroTra 3HaYeHHWl B MacCHUBE
naHHbIX. ['pynnupoBka. I'mcrtorpam-
MBI.

[MpakTuueckas padora «CirydaitHas
U3MEHYHUBOCTEY

OcBavBaTh NMOHSATHS. YaCTOTa 3HAYCHUI B MaCCHUBE
JaHHBIX, TPYNIIAPOBKA JaHHBIX, THCTOTpaMMa.
CTpouThb ¥ aHAJIU3UPOBATh THUCTOTPaAMMBbI, MOLGH-
paTh NOIXOJSIIUN [Iar rpyHIUpPOBKH.

OcBauBaTh rpadudecKkue MpeICTaBICHUS Pa3HBIX
BHUJIOB CJIy4ailHOM HW3MEHYMBOCTH, B TOM YHCJIIE C
MOMOIIBIO MU(PPOBBEIX PECYPCOB, B XOJI€ MPaKTHUE-
CKOf pabOTHI

BBeaeHue B TeOpUIO

rpadoB
(44)

I'pad, Bepmmua, pedpo. Ilpencras-
JICHHE 3aJlaqd C IIOMOIIbI0 Tpada.
Crenenb (BaJCHTHOCTH) BEPIIHMHEL.
Yucno pébep U cyMMapHas CTEIEHb
BepunH. Ilens n nukn. IlyTs B rpa-
¢e. IlpencraBieHre O CBSI3HOCTH
rpada. OOxox rpada (3ilsIepoB
myTh). [IpencraBieHnne o0 opueHTH-
poBaHHBIX Ipadax

OcBauBaTh NOHATHUA: rpad, BepunHa rpada, pe-
Opo rpada, creneHs (BaJICHTHOCTHh BEPIIWHBI), [ISTb
W IIAKIT.

OcBauBaTh HNOHATHA: IyTh B rpade, SHICPOB MyTh,
00xo01 rpada, OpUECHTHPOBAHHBIN Tpad.

PemiaTh 3aJa4YM Ha MOUCK CYMMBbI CT€IEHEN Bep-
muH rpada, Ha HNOUCK oOxoxa rpada, Ha ITOHUCK
myTeil B OpPUEHTUPOBAHHBIX I'padax.

OcBauBaTh CHOCOGHI MpeaCTaBICHUs 3a4a4 U3 Kyp-
ca anreOpbl, TEOMETPHUH, TEOPHHU BEPOSITHOCTEH,
JIPYTUX IIPEIMETOB C IOMOIIIbIO TpadoB (KapThl,
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L6

CXEMBI, DJISKTPHYIECKHE LIeNH, (PyHKIIHOHAJILHEIEC
COOTBETCTBHUSI) HAa IpUMEpax

BeposTHOCTB U 4a-
CTOTa C/Iy4YalHOTO
COOBITUA

(44)

CnyyaliHBIi OIBIT M Clly4daiiHOe
coOnITHE. BeposiTHOCTE M yacToTa
coObITHsI. POJIE MalOBEpOSITHBIX H
IPaKTHIECKH JOCTOBEPHBIX COOBI-
TUU B IpUpoJe U B obuiecTBe. Mo-
HeTa U UrpajbHasi KOCTbh B TCOPUH
BEPOSITHOCTEH.

ITpakthueckast padora «Yacrora
BBITIAZICHUST OPJIa»

OcBauBaTh NOHATHA: CILy4ailHBIN ONBIT U CIIydaii-
HOE COOBITHE, MaJOBEPOSITHOE M IPAKTUYECKH JO-
CTOBEpPHOE COOBITHE.

H3y4yaTh 3HAaYMMOCTH MaJIOBEPOSITHBIX COOBITHH B
OpHupoae U o0IIecTBEe Ha Ba>KHBIX IpuMepax (aBa-
pYH, HECYACTHBIE CIIy4JaH, 3alliTa MEePCOHATBHON
uHpoOpMauH, nNepeaada JaHHBIX).

H3y4aTh poOJb KIACCHYECKUX BEPOATHOCTHBIX MO-
neneil (MOHeTa, UrpajbHasi KOCTb) B TEOPUH BEPO-
SITHOCTEH.

HaGuoaaTh M U3y4YaTh 4acTOTY COOBITHI B IIPO-
CTBIX DKCHEPHUMEHTaX, B TOM YHCJIE C IOMOIIBIO
U} POBBIX PECYpPCOB, B XOJI€ ITPAKTUYECKOI pabOTHI

060611EeHNE, KOH-
TPOJIb
(54)

IIpencraBnenne nanHblX. Omwnca-
TeJabHasi CTAaTHUCTHKA. BeposTHOCTH
CIIy4aifHOTO COOBITHS

IIoBTOPATH H3yYCHHOE W BBICTPAUBATh CHCTEMY
3HAHMI.

Pemathb 3aJa4YM Ha MMpeACTaBJICHUEC U OIMMCAaHUEC
JAaHHBIX C IOMOIIBIO H3YYCHHBIX XapaKTECPUCTHUK.
OGcyXkaaTh NIPpUMeEPHbI CIIy4aifHBIX COOBITHIA, MaJIo-
BEPOSITHBIX M MPAKTUYECKU JOCTOBEPHBIX ClIydai-
HBIX COOBITHI, UX POJIM B MIPUPOJIEC U KU3HHU UYEIIO-
BCKa




8 knacc (He MeHee 34 u)

HasBanue
paszaeJia (TeMbl)
(uucso yacoB)

OcHOBHOE cojepixaHue

XapaKTepl/lCTHKa AeATeJIbHOCTHU 06y‘la]011ll/IXC$l

IloBTOpEeHUue Kypca
7 kjacca
(44)

IIpeacraBienue naHHbBIX. Onmuca-
TenbHast cratuctuka. CiyvaiiHas
U3MEHYMBOCTh. CpeHHe YHCIOBOTO
HaOopa.

Crygaitaeie coObITHS. BeposTHOCTH
u yacToThl. Kitaccnueckue moznenu
TEOPHUH BEPOSITHOCTCH: MOHETa |
UrpaJibHast KOCTh

IIoBTOPATHE H3yuYeHHOE U BBICTPAMBATh CHCTEMY
3HAHUU.

PemraTe 3aja4M Ha IIpEJCTaBJICHUE U ONMCAHUE
JaHHBIX C IIOMOIIBIO H3YYEHHBIX XapaKTCPUCTHK.
PemiaTk 3aJa4M Ha IIpeACTaBICHUE IPYIITNPOBaH-
HBIX JTAHHBIX M OIIMCAaHWE CIy4yalWHON H3MEHYUBO-
CTH.

Pemiate 3aja4yM Ha Oolpe/esieHUE YacTOThl CiIydai-
HBIX COOBITHI, 0OCYXICHHE TTPUMEPOB CITydalHBIX
COOBITHH, MAJIOBEPOSATHBIX U IMIPAKTHUYIECKH JTOCTO-
BEPHBIX CIIyYalHBIX COOBITUH, UX POJIH B IIPHUPO/IC
M )KU3HU TeTOBEKa

OnucareysibHasA cCTa-
TUCTUKaA. PacceuBa-
HHE JaHHbIX

OTtkioHeHus. Jlucriepcusi 4MCiIOBO-
ro HaOopa. CTaHIapTHOE OTKJIOHE-
HUE YHCIIOBOro HabOopa. Jluarpam-

OcBauBaTh NOHATUA: JAUCIIEPCHUSA U CTAHAAPTHOC
OTKJIOHCHHE, UCIIOJIb30BaTh 3THU XapaKTCPUCTHUKHU
JUIA OIMMCaHUs paCCCUBaHUA JaHHBIX.

HEHHE,
HUE.

rnepeceyceHuce, JOITOJIHC-

(4 9) MBI pacCeuBaHUsI BbIABUraTh TUNOTE3bl 00 OTCYTCTBHUH WU HATH-
YHUU CBSI3U 110 AUarpaMmaM pacCeUBaHMUS.
CTpouThb IHarpamMMbl PACCEUBAHHUS 11O HMCIOIITNM -
Csl JTaHHBIM, B TOM YHCJI€ C TOMOIIBI0 KOMITHIOTEpa
MHoxKecTBa MHOXeCTBO, moAMHOMXKecTBO. Ortie- OcBauBaTh NOHSATHA. MHOKECTBO, DJIEMEHT MHOXKE-
(44) pauuu Haa MHOXXECTBAMHU: OOBEIH- CTBa, ITOJMHOECTBO.

BbInoOJIHATH ornepanuu HaJl MHOXXCCTBAMM: 00be-
JAUHCHHUEC, IICPECCUCHUEC, MOIIOJIHCHUC.
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CBoiicTBa omnepauuid HajJg MHOXeE-
CTBAMH: MNEPEMECTUTEIbHOE, code-
TaTeJIbHOE, pacnpeneauTenbHoE,
BKJIIOUCHUS.

I'paduyeckoe mpencraBiIeHHE MHO-
JKECTB

Hcno1b30BaTh CBOICTBA: IEPEMECTUTEIILHOE, CO-
4eTaTelIbHOE, paclpeaeIuTeIbHOe, BKIIOUSHUSI.
Hcnonb30BaTh rpaduueckoe npeacTaBieHue MHO-
’KE€CTB MPU ONMHCAHUM PEATbHBIX MPOIECCOB U SIB-
JICHHUW, MPU PEIICHUH 3aJad U3 JAPYTruxX Y4deOHBIX
OPEIMETOB U KypCOB

BeposaTHocTh
CJIy4allHOro
COGBITUA
(64)

DnemeHTapHble coObITusA. Cirydaii-
Hble CcOOBITH. brarompusTcTByio-
IIHe dJIeMeHTapHbIe coObITHsI. Bepo-
SITHOCTH COOBITHI. ONBITHI C PABHO-
BO3MO>XHBIMH 3JIEMEHTapHBIMU
coopITusiMu. Ciiy4yaifHBIN BBIOOD.
IIpakTnueckass pabora «ONBITEI C
PaBHOBO3MOXXHBIMH  3JIEMEHTapPHBI-
MU COOBITHSIMU

OcBauBaTh NOHATHA: dJIEMEHTApHOE COOBITHE, CITY-
4JaifHOEe COOBITHE KaK COBOKYIHOCTBH OJIarompHsT-
CTBYIOIINX D3JIEMEHTAapHBIX COOBITHI, pPaBHOBO3-
MOJKHBIE DJIEMEHTAapHBIC COOBITHSI.

PemiaTe 3aJa4M Ha BBIYHCIICHUE BEPOSTHOCTEH CO-
OBITHII O BEPOSITHOCTSIM DJIEMEHTApPHBIX COOBITHIA
CIIy4aliHOI'O OITbITA.

Pemiath 3aja4M Ha BBIYMCIEHUE BEPOSITHOCTEN CO-
OBITHH B ONBITaX C PABHOBO3MOXKHBIMU 3JI€MEHTap-
HBIMH COOBITHUSIMH, B TOM YHCJIE€ C ITOMOIIBIO KOM-
BIOTEpA.

IIpoBOAMTE U U3y4aTh OMNBITHI C PABHOBO3MOXXHBI-
MU 3JIEMEHTApHBIMU COOBITHSIMH (C MCITOJIb30BaHU-
€M MOHET, UIPaJIbHBIX KOCTEH, Apyrux Mojeseil)
B XOJI€ IPAKTUIECKON pabOTHI

BBeaeHue B TeOpHIO

rpa¢oB
(44)

JepeBo. CaoiicTBa aepeBa: eauH-
CTBEHHOCTH ITyTH, CYIIECTBOBaHHE
BUCSTUCH BEpPIINHBI, CBA3b MEXIY
YHUCJIOM BEpIINH W YHCIIOM pEébep.
IIpaBuiI0 yMHOXEHHUS

OcBauBaTh NOHATHA: IepeBO Kak rpad 0e3 mukia,
BHCsiYasi BepuinHa (JINCT), BETBb JepeBa, IYyTh B
Jiepese, IMaMeTp JepeBa.

H3y4yaThb CBOMCTBA JepeBa: CyIISCTBOBAaHHUE BUCS-
4Yel BEpIIHHBI, €AUHCTBEHHOCTh IIyTH MEXKIY ABY-
Msl BEpPUIMHaAMHU, CBA3b MEXAY YHCIOM BEPIIMH H
qyuciaoM peodep.




001

IIpodonrcerue

HasBanue
paszaeJia (TeMbl)
(umcsi0 yacoB)

OcHOBHOE cojepixkaHue

XapaKTepl/lCTHKa AeATeJIbHOCTHU 06y‘la]011ll/IXC$l

PemiaTe 3aa4M Ha NOMCK U NEPEUYUCIICHUE ITyTEN
B JIepeBe, OIpeielIeHHe YHhCiIa BepIInH uin p&odep
B JepeBe, 00Xoa OMHApHOTO AepeBa, B TOM YHCIIE C
IIPUMEHEHHUEM IIpaBUJIa YMHOXKCHUS

CiyvaiiHble
COGBITUA
(84)

ITporuBononosxHoe coOsviTHe. Jluna-
rpamma Ditniepa. OO0BegUHEHHUE U
nepeceyeHue cobwiTuii. HecoBmect-
Hble cOObITHsA. DOpMyTIa CIIOKEHHUS
BepositHocTel. [lpaBuino ymHOXe-
HUSI BEpPOSITHOCTEH. Y CilOBHas Bepo-
SITHOCTb. HesaBucuMmble COOBITHS.
IlpencraBnenue ciyyailHOro 3Kcme-
puMeHTa B BHJE JiepeBa

OcBauBaTh NOHSATHSA: B3aHMHO ITPOTHBOIIOJIO)KHBIC
COOBITHSI, ONEpaluy Haa COOBITHSMH, OOBEIHHE-
HUE U IepeceuceHue COOBITHI, nuarpamma Ditiepa
(Ditnepa—BeHHa), COBMECTHBIE W HECOBMECTHBIC
COOBITHS.

HN3y4yaTh TeopeMbl O BEPOSITHOCTH OOBCAUHCHUS
IByX coOObITHI (POpMYyNIBI CIIOKEHUS BEPOSITHO-
cTei).

PemiaTth 3aJa4M, B TOM YHCJIE€ TEKCTOBBIC 3aJjauH
Ha OIpeJeJIeHHEe BEpPOSITHOCTEH OOBEAWHEHHS U
nepecedeHus] COOBITHHA C TTOMOIIBIO YHUCIOBOU Ipsi-
MOWM, nuarpamm Diinepa, GOpMybl CIOKCHUS Be-
POSITHOCTEH.

OcBauBaTh NOHATHSA: NMPABHIO YMHOXKECHUS BEPO-
ﬂTHOCTeﬁ, yCJ'IOBHaﬂ BEPOATHOCTD, HE3aBHUCHUMBbIC
COOBITHS IEPEBO CIyYaifHOTO OMBITA.

H3yuyaTh cBo¥icTBa (OmnpenesieHns) He3aBUCUMBIX
COOBITHH.

PemiaTh 3aJa4M Ha ONpeJelICHUE U UCTIOIb30BaHIE
HE3aBUCUMBIX COOBITHH.
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PemiaTh 3aJa4YM Ha NOUCK BEPOSITHOCTEH, B TOM
YHCJIE YCIOBHBIX, C HCIIOJB30BAaHHUEM JepeBa CIIy-
4aifHOTO ONbITa

060611eHME,
KOHTpoOJb (4

4)

IIpencraBinenune gaHHbIX. Omnuca-
TelbHas cTaTUCTHKA. ['padrl. Bepo-
SITHOCTH CJIIy9alHOro coObITHs. Die-
MEHTBI KOMOMHATOPUKHU

IIoBTOPATH U3ydYeHHOE U BBICTPAMBATh CHCTEMY
3HAHUU.

Pemiath 3aja4M Ha IIpEJCTaBIICHHE W OIMCaHHE
JaHHBIX C IOMOIIBIO M3YyYCHHBIX XapaKTSPHCTHK.
PewmiaTh 3aa4M ¢ IpUMEHECHHUEM T'padoB.
PemiaTe 3aJa4M Ha HaXO0XICHUE BEPOATHOCTH CITy-
4aifHOTO COOBITHSI IO BEPOSITHOCTSIM 3JIEMEHTap-
HBIX COOBITHI, B TOM YHCJIE B OIIBITaX C PaBHOBO3-
MOXXHBIMH 3JI€MEHTAPHBIMH COOBITHSIMU.

PemiaTe 3aja4yM Ha HaXOXXJIEHUE BEPOSITHOCTEH
oO0beTMHEHHUS U TIEPECCUYCHUs] COOBITHI, B TOM YHC-
JIe HEe3aBHCHMBIX, C UCHOJIb30BaHUEM IrpaduuecKux
OpesCcTaBI€HUN U JiepeBa CIIydyalHOTO ONbITA.
PemiaTh 3aJa4M Ha NepedyrcICHUE KOMOWHAIIUN
(duciia MepecTaHOBOK, YHCJIA COYETAaHHWM), Ha Ha-
XOXKJICHHE BEPOSITHOCTEH COOBITUH C IPUMEHESHUEM
KOMOMHATOPHUKH, B TOM YHCJIE C HCIOIb30BAaHHUEM
TpeyroabHuka Ilackamns




9 knacc (He meHee 34 v)

HasBaHue

paszaeJia (TeMbl)
(uucso yacoB)

OcHOBHOE cojepixaHue

XapaKTepl/lCTHKa AeATeJIbHOCTHU 06y‘la]011ll/IXC$l

(4

IloBTOpEHUE KypCca
8 ki1acca

IIpencraBnenue nanHbiXx. Omwnca-
TenpHast cratuctuka. Ormnepanun
HaJ coObITMAMH. HesaBucuMoOCTh
COOBITHIA

IIoBTOPATH U3ydYeHHOE U BBICTPAMBATh CHCTEMY
3HAHUU.

PemraTe 3aja4M Ha OpeAcTaBJICHUE U ONHCAHUE
JTAHHBIX.

PemraTe 3a/ja4yMd Ha HaXOXXIEHUE BEPOSATHOCTEHU
oO0beTMHEHHUS U TIEPECeUYCHUs] COOBITHI, B TOM YHC-
JIe He3aBUCHUMBIX, C UCHOIb30BaHUEM IpapuuecKux
MpEICTaBJICHUN U AepeBa ClIy4aliHOro ONbITa.
PemiaTh 3aJa4M Ha NepedyrCcICHUE KOMOWHALIMNA
(duciia MepecTaHOBOK, YHCJIa COYETaHWI), Ha Ha-
XOJXKJICHHE BEPOSITHOCTEH COOBITUH C IPUMEHESHUEM
KOMOMHATOPHUKH, B TOM YHCIJIE C HCIOIb30BAaHHUEM
TpeyroabHuka Ilackamns

(4

JJiIeMeHTbI KOMGOU-
HAaTOPHKHU

KomOuHaTOpHOE TNPaBUIO YMHOXE-
Husi. IlepecranoBku. DaxkTopual.
CoueTaHusT W UYHCIO COYETaHHIH.
Tpeyronsnuxk Ilackans. IlpaxkTthue-
ckast paborta «Brrancienue BeposiT-
HOCTEH ¢ HCIOJIB30BaHHUEM KOMOU-
HAaTOPHBIX (YHKIHI DSIEKTPOHHBIX
TaOIUALD>

OcBauBaTh NOHSTHUSA. KOMOMHATOPHOES MPABMIIO
YMHOXKEHUSI, YIOPsIIOUYCHHAs Tapa, Tpolka o00b-
€KTOB, IEPECTAaHOBKA, (PaKTOpHAJ YHCIIa, coYeTa-
HHUE, YUCJIO COUeTaHuM, TpeyroabHuk Ilackans.
PemraTh 3aja4yy Ha NepeUUCIICHUE YIIOPSAIOUYECHHBIX
map, TPOEK, IMEPEeYUCIICHUE IEPEeCTaHOBOK M cOYe-
TaHWI 2JIEMEHTOB Pa3JINYHBIX MHOKECTB.

PemiaTh 3aa4M Ha IpUMEHEHHUE YHUCIIA COUETAaHUN
B anreOpe (cokpamnéHHoe yMHOXKeHue, onHom Hrero-
TOHA).
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Pemiatbh, NIpMMeHAsA KOMOHHATOPHUKY, 3a/1a4y Ha
BBIYHCIICHHE BEPOSITHOCTEH, B TOM YHCJIE C IIOMO-
IIBIO 3JICKTPOHHBIX TAOJIMI] B XOJI€ MPAKTHYECKON
paboTsl

FEOMETpl/I‘lECKaH
BE€POATHOCTb
(4

I'eomeTpudueckasi BeposiTHOCTh. Ciry-
q9alHBI BBIOOP TOYKH U3 (QUTYPHI
Ha MJIOCKOCTH, U3 OTPe3Ka, U3 IyTrH
OKPY>KHOCTH

OcBauBaTh NOHATHE TEOMETPUYCCKONH BEPOSITHOCTH.
PemiaTh 3aa4M Ha HaXOXKJCHUE BEPOSITHOCTEH B
OMNBITax, NPEJACTABUMBIX KaK BBIOOpP TOYCK U3 MHO-
rOyrojapHUKa, Kpyra, OTpe3Ka HIH AyTd OKPYKHO-
CTH, YHUCJIOBOT'O ITPOMEXKYTKaA

HcnbiTaHus
BepHym
(64)

HcnbiTanue. Ycnex u Heynaya. Ce-
pHsl NCTIBITAaHUM O MEPBOTO ycIrexa.
WUcneiranusa beprynnu. BepositHo-
CTH COOBITHH B CEpUHM HCITBITAHUIA
Bepnymnn. Ilpaktuaeckast padora
«Hcnprtanus bepryim»

OcBauBaTh NOHATHA: UCIBITAHUE, DJIEMEHTApHOE
coOpITHE B HCHBITAaHWH (yCIIeX W HeyJaada), Cepust
HUCTIBITAaHUH, HACTYIUIGHUE IIEPBOTO ycmexa (Heyaa-
49m), cepus UcIbITaHuii bepHym.

Pemiath 3aja4yM Ha HaXO0XXIE€HHE BEPOSITHOCTEHN CO-
OBITHI B CEpUH HCIIBITAaHHI 1O MEpBOTO ycliexa, B
TOM 4YHCJIE C IPUMEHEHHEeM (OPMYJIbI CYMMBI I'eO-
METPUYECKON NPOTrpeccuu.

PemiaTh 3aja4M Ha HaxOXJIEHHUE BEPOSTHOCTEU
SJIEMEHTApHBIX COOBITHII B cepuu ucnblTaHuii bep-
HYJJIM, Ha HaXOXXJE€HHUE BEPOSATHOCTH ONpeacy€éH-
HOT'O YHCJIa YCIIEXOB B CEpUM UCBbITAaHUN bepHyninn.
HN3yyaTh B X0J€e NPaKTU4YeCKOH paGoThl, B TOM
YHCJIE C TTOMOIIBIO IIU(POBBIX PECypCcoOB, CBOHCTBA
BEPOSITHOCTU B CEpUHU HCIIBITaHUH bepryiun

Ciy4yaiiHas
BeJIMYMHA
(64)

CnyyaiiHass BeJIMYMHaA M pacipene-
JIeHWue BeposTHOcTel. Maremaru-
YecKkoe OXXKHUJAaHHUE ¢ JIHUCIEpPCHUs
ciiydailHONH BenuuuHbl. llpumepsl
MaTEMaTUYIECKOTO OKUIAHUS KaK

OcCBOMTBL NOHATHA:. cily4yaliHas BEJIMUMHA, 3HaUE-
HUE CIy4dallHOW BEJIWYWHBI, paclpelejIicHHe Bepo-
STHOCTEH.

H3y4yaThb U 06CYyKAATh NPUMEPHI TUCKPETHBIX U HE-
MPEPBIBHBIX CIIyYalHBIX BEJIWYHUH (POCT, BEC 4YeJO-
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IIpodonrceHue

HasBanue
paszaeJia (TeMbl)
(uucso yacoB)

OcHOBHOE cojepixkaHue

XapaKTepHCTPlKa AeATEe/IbHOCTH Oﬁy‘lalOI.III/IXCﬂ

TEOPETUYECKOTO CPETHETO 3HAUYECHUS
BEJIMYUHBI.

ITonsTre o0 3aKoHE OOJIBIIMX YHCEIL.
N3mepeHne BEpOSITHOCTEH C MOMO-
b0 4JacToT. llpumMeHeHue 3aKoHa
OOJIBIINX YHCEeIT

B€KAa, YUCIICHHOCTh HACEJICHUs, APYTUe€ U3MEHYU-
BbI€ BEJIMYHMHBI, PACCMaTPUBAaBIIHUECS B Kypce cTa-
THCTHKH), MOJICIIHBIX CIIyYaiHBIX BEJIUYUH, CBSI-
3aHHBIX CO CIIy4alfHBIMH OIIBITaMU (OpocaHMe MO-
HETBI, UITPAITBHOU KOCTH, CO CIIy4YaiflHBIM BEIOOPOM
H T. I.).

OcBavBaTh MOHATHSA: MAaTEMaTHIECKOE OXKHIAHHUE
ClIy4yallHON BEJIMUYMHBI KaK TEOPETUYECKOE CpEIHEE
3HaA4YCHUE, AUCHEepCUs ClydyallHOM BEJIWYUHBI Kak
aHaJIOr TUCIIEPCHUH YUCIOBOr0 Habopa.

PemraTh 3aJa4M Ha BBIYUCICHUE MAaTEMaTUYECKOTO
OXXHUJAHUSI U JUCIIEPCUM JUCKPETHOM cirydaliHOMU
BEJIMUMHBI 110 33JaHHOMY pacHpeiesICHUIO, B TOM
4HCIIe 3a/1a4, CBSI3aHHBIX CO CTPAXOBAHHUEM M JIOTE-
peamu.

3HAKOMHUTBLCA C MaTeMaTUYECKHUM OXHUIAHUEM U
JUCTIEpCUEN HEKOTOPBIX pacHpeleeHuil, B TOM
YHCJIe paclpeiesieHUs CIydalHOW BeJIMYUHBI
«4YHCJIO YCIIEXOB» B CE€pPUHM HCHbITaHUNH bepHyiu.
HN3y4daTh 4acTOTY COOBITHS B HOBTOPSIFOLIIUXCS CITy-
YalHBIX OINBITAX KaK CIy4allHylO BEJIMYUHY.
3HAKOMUTBCA C 3aKOHOM OOIbIINX Yncer (B popme
Bepuymnun): mpm GonbIioM dHCE OMBITOB YacToTa
COOBITHS OJIM3KAa K €ro BEPOSTHOCTH.

PemaTe 3aja4M Ha U3MEpeHUE BEPOSITHOCTEH C I0-
MOILBIO YaCTOT.
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06CyXaaTh POJIb 3aKOHA OOJIBIIIMX YHCEN B 00OCHO-
BaHUM YAaCTOTHOTO METOJAa HU3MEPEHUs BEpPOSTHO-
CTEH.

O6Ccy>KAaTh 3aKOH OOJIBIIMX YHCEN KaK IPOsIBIIe-
HHUE CTAaTHCTHYECKOW YCTOWYMBOCTH B M3MEHUYHBBIX
SIBIICHHUSX, POJb 3aKOHA OOJIBIINX YHCEI B MIPUPOE
U B )KU3HH YeJIOBEKa

06o61eHue, Ilpencrapienne maHHbX. Ormca- IoBTOPATH M3yUYeHHOE U BBICTPAUBATh CHCTEMY
KOHTPOJIb TeJbHAsI CTATUCTHKA. BEpOsSTHOCTH 3HAHHUA.
(10 4) CIIy4alHOTO COOBITUSI. DJIEMCHTBI PemiaTh 3aJadd Ha NPEIACTABJICHHUC U OMHUCAHUC
koMOuHaTOopukH. Ciy4yaiHbIe BeJIH- JaHHBIX.
YUHBI U PaCIIpeaeIICHUS PemaTh 3aJa4d Ha HAXOXXICHHE BEPOSITHOCTEH CO-

OBITHIi, B TOM YHCJIC B OINBITaX C PABHOBO3MOKHBI-
MU DJIEMCHTAPHBIMH COOBITUSMH, BEPOSITHOCTEH
OOBCIUHCHUSI W TEPECCUYCHUsS] COOBITHI, BBIYHC-
JIITh BEPOSITHOCTH B OINBITaX C CEPUSIMHU Cllydaili-
HBIX UCOBITAHUHN

IIpn paspaborke pabGoueld mporpaMMbl B TEMAaTHYECKOM IUIAHUPOBAHWW YYTEHBI BO3MOXK- HOCTH
HWCTIOJIb30BAHMSI  DJIEKTPOHHBIX  (IUQPOBBIX) 00pa30BATENBHBIX PECYpPCOB, SIBISIOMNXCS  y4eOHO-METO-
IUYECKUMU MaTepHuajiaMu (MyJbTHUMEIWIHBIE TPOTPAMMBI, 3JICKTPOHHBIE YYEOHMKH W 3aJaYHUKH, DJICK-
TpPOHHBIE OHUOIHOTEKH, BHUPTyaJbHBIC J1A0OPATOPHH, WTPOBBIC MPOTPAMMBI, KOJUJICKIUHU ITHU(PPOBBIX 00pas3o-
BaTEJIbHBIX PECYpPCOB), HCIIOJIb3yEeMbIMH JJIsi OOyYEHMs] W BOCIHTAHUS Pa3IWYHBIX TPYNN I0JIb30BaTelleH,
MIPEACTABICHHBIMU B JJIEKTPOHHOM (IHM(POBOM) BHJEC M PEATHIYIOMHMMH JUIAKTHUecKHe Bo3MoxHOCTH WKT,
COZIepKAaHUE KOTOPBIX COOTBETCTBYET 3aKOHONATEILCTBY 00 0Opa3OBaHUM.
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LIOPsI ot U3narensckoro noma «IlepBoe ceHTIOps»

I'paduku byHKIHI

I[I/I,I[aKTI/I‘leCKI/IC MaTCpHaJIbl 110 I/IH(I)OpMaTI/IKe N MaTCMaTHUKEC

38.,[[3‘11/1 I10 TCOMCTPHM: I/IH(i)OpMaI_II/IOHHO-HOI/ICKOBaSI
CUCTEMA

3aHUMaTebHas MaTeMaTHKa — IIKOJbHUKAM (OJ'II/IMHI/Ia}II)I,
HI'PBI, KOHKYPCBI 110 MaTeMaTI/IKe).

WHTEepHET-IPOeKT «3ataum

MateMaTHuuecKue 3TIObI

Matemaruka B IOMOILb IKOJIBHUKY U CTYAEHTY (TE€CTHI 110

B
CBOOOTHOM
JOCTYTIE.

B
CBOOOTHOM
JIOCTYIIC.

B
CBOOOIHOM
JOCTYTIC.

B
CBOOOIHOM
JIOCTYTIE.

B
CBOOOTHOM
JIOCTYTIC.

B
CBOOOTHOM
JOCTYTIE.

B
CBOOOTHOM
JIOCTYTIC.

B
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bymath.net -

uztest.ru caiit "EI'D
maremaruka"

matematuke online)

EI'D no maTematuke: NoAroToBKa K TECTUPOBAHUIO

"Bces anementapHas mateMatuka' CpeiHss MaTeMaTUdecKast
Nurepuer-mkona. Tembr: Apudmernka, Anredpa,
I'eometpus, Tpuronomerpust, Dynkuuu u rpapuku, OCHOBBI
aHanu3a, MuoxxectBa, BeposiTHOCTh, AHaTUTHYECKAS
reoMeTpusi. Bce TeMbl cosiep:kaT MHOKECTBO IPUMEPOB C
PEIICHUSIMH.

oAroToBKa k TectupoBanuio (EI'D) mo maremaruxke.

- Paznen "Tectet EI'D". Ecniu cieBa Bl BeiOepeTe
"TectupoBanue", To nepeiaere Ha ctp. "TpeHupoBouHoe
3ananue EI'D no matemaTtuke". Kaxaoe 3aaHue COCTOUT U3
26 BompocoB. B BompocHoit 6a3ze 6onee 500 3a1a4, mosTomy
MIpU KAKJI0M nepe3arpy3ke CTpaHULbl HOSIBIISIETCS] HOBBIN
TPEHUPOBOYHBINA BapHaHT TECTA.

- Ypoxu (23 on-line Tecta o paznuunaeiM Temam); Anreodpa (
3TO CIPABOYHUK (OPMYJI IO BCEM pa3zesiaM MaTeMaTUKHI
BKJIIOYAsi TEOMETPHUIO - HAXKUMATD JIEBOM KHOMKON MBIIIKH);
Tpenaxep ( MHOXECTBO on-line TECTOBBIX BOIIPOCOB IO
anreOpe ¥ reOMETPUH - HAKUMATh JICBOW KHOTIKOM MBIIIKH;

CBOOOTHOM
JIOCTYTIC.

B
CBOOOIHOM
JIOCTYIIC.


http://uztest.ru/
http://www.bymath.net/
http://uztest.ru/

ege-trener.ru - EI'D-tpenep.

Typanp BeITyckHukoB (ET'D-
2009)

fmclass.ru -

cpa3y ke moiaydaeM oTBert - "[IpaBunbHo" wim
"HenpaBwiibHO", €ciii HEMPABUIIBHO, TO HAKMHUTE Y ce0s1 B
Opayzepe 3Ha40K "OOHOBUTB" CTPAaHUILY U TIOBTOPUTE
momnbITKy). B pasaene "Ckavars" MoxHO ckauaTh (515 KO)
ocHOBHbIC (hopmyJibl ( pasapxuBupyercs B 103 oTaenbHBIX
daiina qs Word).

- MoxHO 3anucaTbCsi Ha JUCTAaHLIMOHHBIN Kypc 00y4eHusl.
- YuuTensiM (IOypoyHOe ¥ TEMAaTUYECKOE TIIAHUPOBAHUE;
KOHCIIEKTHI U TUTaHBI YPOKOB U Ap.). HeoOxonuma
perucTparus.

Caiit Onbru Cebenain - "Jloporue crapiekIacCHUKH,
yuurens! [Ipeacrasisiem BaM HOBBIN WHTEPAKTUBHBIN
IIPOEKT. 3/1eCh HET MPUBBIYHBIX YPOKOB U TECTOB, HO €CTh
Urpa, COpeBHOBaHMUE, OUKH U a3apT." 3a/lauul U peleHus Ha
JorapupMHUECKUe YIPOILIEHHs, ToKa3aTeIbHbIE U
TPUTOHOMETPUYECKHUE YPABHEHUS, 3aa4l HA MAKCUMYM U
MUHUMYM, IPOLEHTHI U JIp

ObpazoBarenbHblif mopran "®usz-mar kiacce". Teopus -
Paszgensl mxonsHOrO Kypca, CnpaBouyHuk, KHUrm ckavars.
Metonuka - Marepuaisl ypokoB, BHeknaccHas pabora,
Ok3amensl (BapuanThbl EI'D, BapuaHThl BCTYUTEIbHBIX
pabot), Onumnuanel, Jlekiuu, Koncynpranuu u ap

HILWP./TTAUIETTIAULS.TU/ = pd3dAC)l DKIIHYACT IIPCKPACHO MJUIHOCTPUPOBAHHDBIC YHCOHUKN !



http://ege-trener.ru/
http://www.fmclass.ru/
http://mathematics.ru/

"OTkpsITOrO KOJLIeKa' -
"MatemaTuka".

shevkin.ru - mpoekt
"Matematuka. I1Ixomna.

bynymee".

YuureapCcKkui nmoprai

«CalT 0OBLIKHOBEHHOIO
YUYUTCIA MAaTEMATUKH »

Caut anommaukosa .M.

"Anrebpa 2.6", "Ilnaaumerpus 2.5", "Crepeomerpus 2.5",
"@yHKUuuU 1 rpaduKu (75 OTKPHITHS PEIICHUS WIN
JI0Ka3aTeNbCTBA MCIIOJIb30BATh JIEBYIO KHOIKY MBILIKH).
Paznen "Mopaenu" (paznuunbsie GUTYPBI U UX TIOCTPOCHHUE).

CaiiT yunTens MaTeMaTHKH, KaH. TIE1aror. HayK, aBTopa
yueOHUKOB 1 TocoOuii mo marematuke llleBkuna A.B. Ha
caiiTe - MHOXKECTBO aKTyaJIbHBIX cTaTei, Koncynpranumu,
[Tonesnsie coBeThl, 0 moAroToBke k EI'D u np.

Ha CalTe IIPEACTABICHBI MaTEPUAIIbI Ul YUUTENIEH,
METOJINYECKUE KOMUIIKU pa3pabOTKH Me1aroroB U
ydanuxcs. 31ech Bel cMoxkeTe HallTH MaTeprallbl s
MIPOBEACHUS YPOKOB BHEKJIACCHBIX MEPOIIPUATHHN 1O
IIPEeIMETY, a TaKXKe 371eCh COOpaHbl IEPCOHATIBHBIE CAUTBHI
YUHUTETIEH.

ATOT CalT OTIMYAaEeT JII0O0BB U TEIUIOTA K IETSIM BBICOKUN
npodeccnoHanu3M negarora, HoJ00pKa HHTEPECHBIX
MaTepuaioB K YPOKY U K BHEKJIACCHOM JIEATETbHOCTH
YUUTETIS.

Ha caiTe pa3MelIeHbl Y9eOHUKH, TPAKTUKYMBI, TPE3eHTAIIHH
K ypoKaM, TeMaTH4eCKre TUIaHUPOBAHUE O MpeaAMeTaM (
anrebpa, reoMeTpusi), KOHCIIEKTHl YpOKOB. Marepuan,.
npencrasieHHbii [HlanomnukossiM .M. Byaet nnrepecen
HC TOJIBKO YUUTCIIIO, HO TAKIKC YHAIIUMCA U UX POAUTCIIAM.


http://www.shevkin.ru/
http://www.uchportal.ru/
https://sites.google.com/site/larivkov/
https://sites.google.com/site/larivkov/
http://shimrg.rusedu.net/category/646/1580

Bcst MaTeMaTHKa B OMHOM
Mmecre!

Yuurensim nHGOPMATUKU 1
MaTeMaTHKH

MareMaTH4ecKre OJUMIIHAIEI

Ddu3uko-MmaTeMaTHUECKU
sxypHai1 «KBadT)

HporpamMMHApoOBaHiC

DTO MareMaTUYECKUI MOpTall, HAa KOTOpoM Bbl HalieTe
m00ble MaTepuabl 0 MaTEMAaTHKE. DTO AJIEKTPOHHAS
OuOIMOTEKA IO TKOJIBHOM, BBICIICH, IPUKIIATHOM,
OJINMITMATHON MaTE€MaTHUKe.

I[I/I,I[aKTI/I‘leCKI/IC MaT€pHralibl 10 MATEMATHUKE U
I/IHq)OpMaTI/IKe. OJ'II/IMHI/Ia,Z[HBIe 3adaHus.

baza nannsix conepxut 3803 3amaun. OnmMinagHoe
JIBIDKCHUE TPECTABICHO CO BCErO MUPA.

CnoBo «KBaHT» B cO3HAaHUU MHOTHX Jrojel B Poccun u B
MUpE CBS3aHO C OYEHb XOPOIIUMHU BeUIaMH. DTO, MPExK/Ie
BCETO — PaJIOCTh OT OTKPBITHS M Y3HABAHUS HOBOTO, 3TO
YA0BOJBCTBHUE OT CAMOCTOSATENILHOTO PEIICHUS 3aJJa4H 110
cOOCTBEHHOMY KEJIaHUI0, a HE M0 3aJIaHUI0 YUUTEIs, 4acTO
— 3TO BBIOOp Mpodeccr, ;KU3HEHHOTO MYTH, Pellaronas

MMOMOIIb B MIOATOTOBKE K BCTYIIMTCIIbHBIM 3K3aMCHAM U
Y4aCTUuro B OJIMMIIHUA/IC.

Ha caiite npencraBiieHbl MaTepUAbL:

10 MaTEeMAaTHKE:

PanmonansHele anredpanyeckue ypaBHeHus: CHCTEMbI
paloHaIbHBIX aNre0panyecKux ypaBHEHUM
HppaunonanbHsle ypaBHeHMs MppannoHanbHble
HepaBeHCTBaA [lokaszarenbHbIe ypaBHEHUS U CUCTEMBI
ypaBHeHul IlokasarenbHble HEpaBEHCTBA


http://allmath.ru/
http://allmath.ru/
http://comp-science.narod.ru/
http://comp-science.narod.ru/
http://zaba.ru/
http://kvant.mccme.ru/
http://kvant.mccme.ru/
http://www.mathprog.narod.ru/
http://www.mathprog.narod.ru/

Jlorapudmuueckue ypaBHEHHs U CUCTEMbl YPaBHEHU I
Jlorapugmuuecke HepaBeHCTBa TpUroHOMeTpUIeCcKHe
YpaBHEHMs U CHUCTEMbl ypaBHEeHUH TpuUroHomerpuueckue
HepaBeHCTBa Penenne TekcToBeIX 3a1a4 I'eomerpus
(ruranumeTtpusi) ['eomerpus (ctepeomerpust) OTBETHI K
ouieram 1o ajiredpe ¥ HayajlaM aHaJu3a JUIsl BBITYCKHBIX
sk3aMeHoB B 11 kiacce Teopernueckuil maTepuan ajist
MOCTYMAONINX B KOJUIEKHU Ha Oa3e 11 kimaccoB; Ha 6aze 9
KJ1accoB PelieHre BapuaHTOB MUCbMEHHBIX padoT,
IpeijiaraéMblX Ha BCTYIIUTENbHBIX 3K3aMeHax B bpsHckue
TexHnueckue By3bl B 1997 - 2000 rr. Pemenus BapuanToB
BCTYNUTEIBHBIX 3K3aMeHOB Ha pusmat B BI'Y (bpsiHckuit
I'ocynapcTBeHHBIN YHHUBEPCUTET)

10 IPOTPaMMHUPOBAHUIO U MH(OPMATHUKE:

OcHoBBI porpaMMupoBaHus Ha si3bike [Tackans Pabora ¢
ornepaioHHbIMH cucteMamu Windows Hagano paboTs ¢
TeKCTOBbIM pegakTopoM Word 2002 Hauano paboTsl ¢
anekTpoHHbIMU Tabuiiamu Excel 2002 Pa6ora B UnaTtepHeT
pa3HbIE BOIIPOCHI:

Temarnueckoe MmiIaHUpPOBaHUE

Pemenne sx3aMeHallMOHHBIX TPUMEPOB U 3a]1a4 JIIs
BBIITYCKHBIX 9K3aMeHOB B 11 kitacce; B 9 kimacce

Pemenue onuMnuaaHelx 3a1a4



Ypok MaTeMaTUKHU

Mup MaTeMaTHYECKUX

YPaBHEHHI

Buneoypoku 1o matemaTuke, KOTopble Bbl HaiieTe Ha 3TOM
caiiTe - IPEeKpacHbIil cr10cO0 MOHATH TEMY, IOTPATUB BCETO
5-10 munyT! [IpocTo BKIIFOUHTE BHICOYPOK IO HYKHOW Bam
TeMe U ocMoTtpure ero. Ilpu Heo6X0TUMOCTH MTOBTOPUTE
IIPOCMOTP CTOJIBKO Pa3, CKOJBKO HYKHO. B Buneoypokax
IPOCTO M JOCTYITHO U3JI0KEH MaTepHall 10 KaKI0U U3 TeM
5-11 knaccoB LIKOIBHOIO Kypca MareMaTUuKU. Bel He mpocTo
BUANTE OOBSICHEHHE MaTepralia Ha YKPaHe, HO U CIBIIINTE
€ro, 4To yJIydllaeT BOCIPUSTHE.

MesxayHapoiHbIM HayuyHO-00pa3oBaTenbHbIN caiit EQWorld
COJIEPKUT OOIIMPHYIO MH()OPMAIMIO O pa3IMUHBIX KJlaccax
0OBbIKHOBEHHBIX U depeHnranbubix ypasHenuit (O1Y),
Qg depeHInanbHbIX YPaBHEHUH ¢ YaCTHBIMU
npou3BoHbIMU (YpUII), HHTErpabHBIX ypaBHEHUH,
(YHKIMOHATBHBIX YPaBHEHUN M IPYTUX MAaTEeMaTHYECKUX
ypaBHeHH. Oco00e BHUMAHUE yJI€JIEHO YPaBHEHUSM
MaTeMaTHYeCKOH (PU3UKHM U MEXaHUKH.

[IpuBeneHb! TAOIUIIBI TOYHBIX PEIIEHUHN, OMUCAHBl METO/IbI
pELIEHUs YPaBHEHUH, €CTh HHTEPECHBIE CTaThH, TAHBI
CCBUJIKM Ha MaTeMaTH4eCKUE MPOorpaMMbl, YKa3aHbl ajpeca
Hay4YHBIX CalTOB, U3ATENILCTB, )KYpPHAIOB U ap. MMeeTcs
JTMHaMUYecKuil pasaenEqArchive, koTopslit qaet
BO3MOKHOCTh aBTOPaM OINEPAaTUBHO MyOJIUKOBATh CBOU
YPaBHEHMS U MX TOYHbIE PELICHHUS, TIEPBbIE HHTErPaAJIbI U



http://urokimatematiki.ru/
http://eqworld.ipmnet.ru/ru/education/edu-school.htm
http://eqworld.ipmnet.ru/ru/education/edu-school.htm
http://eqworld.ipmnet.ru/ru/solutions.htm
http://eqworld.ipmnet.ru/ru/methods.htm
http://eqworld.ipmnet.ru/ru/methods.htm
http://eqworld.ipmnet.ru/ru/solutions/interesting.htm
http://eqworld.ipmnet.ru/eqarchive/?lang=ru

npeobpazoBanus. Conepkut yueOnyro (usnko-
MaTeMaTHYECKyI0 OMOINOTEKY, B KOTOPYIO aBTOPHI MOTYT
N00aBJISATh CBOM KHUTH M IMCCEPTAINH, a TaKkoke popyM uis
BOIIPOCOB U JJUCKYCCHUH.

C=RU, O=IBOY COUWW c.
CocHoBbin ConoHelu,
CN=Ko3nos A.M., E="

s solonez_sch@samara.edu.ru”

00fe376e3c78fb78be
‘ l ‘\ 2022.08.19 13:50:55+04'00"


http://eqworld.ipmnet.ru/ru/library.htm
http://eqworld.ipmnet.ru/ru/library.htm
http://eqworld.ipmnet.ru/ru/author/addbook.htm
http://eqworld.ipmnet.ru/forum/
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