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JIoKyMeHT noJinucaH 3JIeKTPOHHOM MOJIMUCHIO.

MNOSACHUTEJIBHAA 3AIIMCKA

OBIIAA XAPAKTEPUCTUKA VUYEBHOI'O TTPEIMETA «MATEMATUKA»

PabGouass mporpamma mo mMaremaTuke Uil oOydarommxcs 5—9 kiaccoB pa3padoTaHa
Ha ocHoBe denepasibHOTO TOCYJIapCTBEHHOTO OOpPa30BaTEJILHOIO CTaHJapTa OCHOBHOIO
o0111erooOpa3oBaHusi ¢ Y4ETOM U COBPEMEHHBIX MHPOBBIX TPEOOBaHUU, IPEABSIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa3oBaHUIO, W TPAJUIIHNA POCCUUCKOTO oOpa3oBaHHs, KOTOPHIC
of0ecrneuyrnBaoT OBJIAJCHUE KIIOYEBBIMHM KOMMETEHIIMSIMH, COCTABJISIIOIIMMH OCHOBY JUIS
HETIPESPBIBHOTO OOpa30BaHUs M CaAMOPA3BUTHsS, a TAKXKE IEJIOCTHOCTH OOMIEKYJIbTYPHOTO,
JIMIHOCTHOTO W TTO3HABATEIILHOTO pa3BUTHs oOydaromuxcs. B pabodeii mporpamMmmMe y4dTeHBI
uneu 1 noygoxxenusi Konuenmuu pa3Butusi MateMaThudeckoro oopasosanus B Poccuiickoit
Denepanu. B amoxy mudpoBoit TpaHchopmanuu BceX cep 4ea0BEUSCKOU AesITEIbHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM  COBPEMEHHBIM  YEJIOBEKOM oe3 OazoBoit
MaTeMaTHYECKOW MNOATOTOBKHU. YK€ B IIKOJIEMaTeMaTHKa CIIy>KUT OMOPHBIM MPEeaMETOM
JUIST W3YyYCHUS CMEKHBIX JIMCHUIUIAH, a TIIOCJIe IIKOJIBI pPeallbHOW HEOOXOIUMOCTHIO
CTAaHOBUTCS  HENpEphIBHOE oOpa3oBaHWe, YTO TpeOyeT TMOJIHOIIEHHOW  0a3oBoi
o0111eo0pa3oBaTeIbHON MOATOTOBKH, B TOM YHCJIC U MaTEeMaTHYECKOU. ITO 00yCIOBIICHO
TeM, YTO B HaMU JHHU PACTET YHUCIIO TIPOGECCH, CBSI3aHHBIX C HEMNOCPEJICTBEHHBIM
OpUMEHEHUEM MaTeMaTHKH: U B chepe S3KOHOMHUKHU, U B OM3HECE, U B TEXHOJOTHYECKUX
obnacTsax, W JOake B TyMaHHTapHbIX cdepax. Takum oOpa3zom, KpyT IIKOJIBHHUKOB, JUIS
KOTOPBIX MaTeMaTHUKa MOXET CTaTh 3HAYHUMBIM
OPEeIMETOM, PACIITHPSICTCS.

[IpakThueckasi MOJIE3HOCTh MAaTEMAaTHUKH OOYCJIOBJIEHA TE€M, UYTOEE€ MPEIMETOM SIBIISTFOTCSI
(yHnamMeHTanbHbIE CTPYKTYpPHI  HAIIIETO MHUpa:  IPOCTPaAaHCTBEHHbIE  (GOPMBI U
KOJIMYECTBEHHBIC OTHOIICHHUSIOT MPOCTEUINNX, YCBAUBAEMbBIX B HEIOCPEJICTBEHHOM OITBITE,
JI0 JOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX JIJIsl Pa3BUTHUSI HAYUYHBIX U OPUKIaAHBIX uaeil. bes
KOHKPETHBIX MaTeMaTUYE€CKHUX 3HAHUM 3aTPyJAHEHO MOHMMAaHWE MPUHIIUIIOB YCTPOWCTBA U
HUCIIOJIB30BAaHUSI COBPEMEHHOW TEXHUKH, BOCIIPUSTHEC W HHTEPIIPETAIHS Pa3zHOOOpa3HOU
COLIMAJIbHOW,  DKOHOMHYECKOW,  MOoJIuTHUYecKor  uHpopmanuu,  majaod¢hpdeKTUBHA
HOBCEIHEBHAsI MpPaKTHYECKasi JACsATCIbHOCTh. KakagoMy dYelloBeKYy B CBOCH JKH3HU
OPUXOJUTCS BBITIOJTHITHh PACUYETBl W COCTABISATH AJITOPUTMBI, HAXOAWUTh W IIPUMCHSTH
(opmyIbl, BageTh MPakTUHUYECKUMU MTPUEMAMU T€OMETPUIECKUX U3MEPEHUH U TIOCTPOCHUIA,
quTaTh WHGOPMAIUIO, MPEJICTABICHHYIO B BUJAC TAOJIHUII, JTUarpaMM U T'paduKoB, )KUTH B
YCIIOBHUSIX HEOIIPEACIEHHOCTH U TOHUMATh BEPOSITHOCTHBINA XapakTep CIIydalHBIX COOBITHM.

OmHOBpEMEHHO C pacimupeHueM cdep NpPUMEHEHUS MAaTEMaTHKH B COBPEMEHHOM
obmiectBe BcE€ Oolice BaXHBIM CTAHOBHUTCS MaTeMaTHYECKHN CTHUJIb MBIIUJICHUS,
OPOSIBIIAIONIANCS B ONPEJCIEHHBIX YMCTBEHHBIX HaBBbIKax. B rporecce W3yYeHUsS
MaTeMaTHKA B apCeHall NMPHUEMOB M METOJIOB MBINUICHUS YeJIOBEKa €CTECTBEHHBIM
00pa3zoM BKITIOUAIOTCS UHAYKIIUS U JISAYKIIUsI, 0000IeHrne U KOHKpPE THU3allusl, aHaJIU3 U
CUHTE3, KJIacCuHuKanusi U CUCTEMaTHU3aIvsl, adcTparupoBanvue U aHaaorusi. OOBEKTHI
MaTeMaTHYECKUX YMO3aKIIOUYEeHHUH, MTpaBuila UX KOHCTPYHUPOBAHUS PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX TOCTPOCHUI, CIIOCOOCTBYIOT BBIpaOOTKE yMeHUusi (HOpMyJIUpPOBATH,
00OCHOBBIBATH U JIOKA3bIBATh CYKJICHUS, TEM CAMBIMPa3BHUBAIOT JIOTHYCCKOE MBIIIJICHHUE.
Benynias poip TpUHAIUICKHUT MaTeMaTHKEe W B (POPMHPOBAHUU aJITOPUTMHUUCCKOU
KOMITOHEHTHI MBIIUJICHUS ¥ BOCOHUTAaHHUM YMEHUM [OeWCTBOBaTh MO 3aJaHHBIM
aJIrOpuTMaM, COBEPIIIEHCTBOBATH H3BECTHBIC M KOHCTPYHUPOBaATh HOBBIC. B Tiporecce
pemieHust 3agady — OCHOBOW y4deOHOUW [AesiTeNbHOCTH Ha YypOKax MaTeMaTHKh —
pPa3BUBAIOTCS TAKXKE TBOpUECKasl UITPHUKITAHAST CTOPOHBI MBIIILICHUS.

OOyueHne w™MaTeMaTHuKe Ja€T BO3MOXHOCTb pa3BUBATh y OOyYAOIMUXCS TOYHYIO,
panmoHAJIBHYI0O W WH(POPMATHBHYIO pPeYb, YMEHHE OTOMpATh HaWOOJIee ITOJIXOISIINE
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SI3BIKOBBIC, CHUMBOJIMUECKHE, TpadUUYeCKHUE CpEJICTBA MJIsI BBIPAXKCHUS CYXICHUH U
HarJsiAHOI'O UXIIPEACTABIICHMSL.

Heo6xoauMbiM KOMIIOHEHTOM OOIIEH KYJIbTYpPhl B COBPEMEHHOM TOJIKOBAHUH SIBJISICTCSI
o0111ee 3HaKOMCTBO C METOJIaMU TMMO3HAHUS NCHCTBUTESIBHOCTH, IIPEACTABICHUE O MPEIMETE
U METOJIaX MaTE€MaTHUKH, UX OTJIMYUU OT METOJOB APYTUX €CTECTBEHHBIX U 'YMaHUTApPHBIX
HayK, 00 OCOOEHHOCTSX IMPUMEHEHUS MaTeMaTHKHU JIJIs1 PEIICHUST HAYYHBIX W ITPUKJIATHBIX
3agad. Takum o6pazomM, MaTeMaTHudecKoe 0Opa3zoBaHWE BHOCUT CBOM BKJIaJ B )OPMUPOBAHHE
OOIIEH KYJIbTYPhI YSJIIOBEKA.

N3ydyeHnne maTeMaTHKH TakKKe CIOCOOCTBYET ICTETHUYSCKOMY BOCHHTAHUIO UYEIOBEKaA,
NOHUMAHHIO KpacoTbl M M3SIIECTBA MATEMAaTUYECKUX PACCYXKJICHHUH, BOCHOPHUSITUIO
reomMerpudeckux (Gopm, YCBOCHUIO UJICU CUMMETPHUU.

LEJN 1 OCOBEHHOCTU M3YYEHUA YUYEBHOI'O IIPEJIMETA
«MATEMATHKAY. 5-9 KJIACCBI

HpI/IOpI/ITeTHBIMI/I nejrsiMn O6yquI/I$I MareMaTuke B 5—9 kjaccax sIBISSFOTCS:

— (popMupoBaHHUEe I[IEHTPAJIBHBIX MATEMAaTHYECKUX TIOHATUN (YHCIIO, BEJIWYHHA,
reomMerpuueckass @Qurypa, TII€epeMeHHas, BEpOATHOCTb, (QYHKIIHUs), O0OECHeUYUBAIOIINX
MIPEEeMCTBEHHOCTb U TIEPCIIEKTUBHOCTh MAaTEMaTHYECKOTO 00pa3oBaHUs OOYUJarOIIUXCS;

—IIO0ABCACHUC OGy‘I&IOII_[I/IXCH Ha AJOCTYIIHOM [JsI HHUX YPOBHCE K OCO3HAHHIO
B3aUMOCBS3U MATCMATUKHU U OKPYIKAOLICTO MHUpPaA, IOHUMAHUC MAaTCMAaTUKHN KaK 9aCTHU O6IJ.I€I>JI
KYJIbTYPbI HCJIOBCUCCTBA;

—Ppa3BUTUE UHTEJUIEKTYaJIbHBIX W TBOPYECKHX CHOCOOHOCTEM oOOyuarommuxcs,
IIO3HABATEIbHONU AKTUBHOCTH, HCCIIEAOBATEIBCKUX YMEHHUMN, KPUTHYHOCTH MBINUICHUS,
UHTEpeCca K U3YUYECHUIO MAaTEMaTUKHU;

— ¢opmupoBanue  (GyHKIIMOHAIBHOWM  MaTEeMaTHYECKOM T'PaMOTHOCTU:  YMEHHUS
pacimio3HaBaTb MPOSABJIICHHUA MATCMATHYCCKHUX HOHﬂTHﬁ, OOBEKTOB M SaKOHOMepHOCTCﬁ B
peanbHBIX )KU3HEHHBIX CUTYaIUSAX U MPU U3YUYEHUH JPYTUX YUYEOHBIX IPEIMETOB, IPOSBICHUS
3aBUCHUMOCTEHN M 3aKOHOMEpHOCTEH, (OpMyJIMpOBaTh UX Ha A3bIKE MaT€MAaTUKU U CO37aBaTh
MaTeMaTU4ICCKUC MOJCIU, ITPUMCHATDH OCBOCHHBIM MaTeMaTHYCCKHI arrmapar Ajsd pClucHUs
MPAaKTUKO-OPUEHTUPOBAHHBIX 3aJlad, MHTEPHPETUPOBAaTh W OLEHUBATh IIOJIyYCHHBIE
pe3yabTaTHhI.

OcCHOBHBIE JIMHUU COJACPKAHUS Kypca wmareMatuku B 5—9 kiaccax: «Ywucna wu
BBIUHMCIICHUS», «AJTrebpa» («Aaredbpandyeckue BBIPAKCHUS», « Y paBHECHUS U HEPABECHCTBAY),
«Dynkmum», «l'eomerpusi» («I'eomerpuueckue ¢GuUrypsl U HUX cBoicTBa», «M3mepenue
TCOMECTPHUYICCKHUX Be.]'II/ILII/IH»), «BepOﬂTHOCTB N CTaTuCTHUuKa». I[aHHI)IC JIMHUHN pa3BUBAIOTCA
napajjleJbHO, KaXkJlasi B COOTBETCTBUUC COOCTBEHHOMN JIOTUKOM, OJJHAKO HE HE3aBUCUMO OJIHA
OT ApYTOM, a BTECHOM KOHTAaKTe U B3aumoaeiicTBunu. Kpome sToro, ux oobeiMHs€TIOTHIeCcKast
CoCTaBJIArOIIAasd, TpaIUIIUOHHO nmpucyuaiasa MaT€eMaTHuKE U IIPpOHU3bIBArOIIasa BCE
MaTeMaTH4YeCKHue Kypchl U cojiepkaTrenbHble IMHUU. ChopmynupoBanHoe B denepanibHOM
rocy1apCTBEHHOM OQm30BaTeJIbHOM CTaHJApTE OCHOBHOI'O 0oO01Iero oopa3zoBaHust TpeboBaHUe
«YMETh OIIEpUPOBAThH IIOHSATUSMU: OIpPEJIEJIEeHUEe, aKCHOMa, TeopeMa, JI0Ka3aTeIbCTBO;
YMEHHUE pacrno3HaBaThb HCTHHHBIE W JIOKHBIE BBICKA3bIBAHUS, MNPUBOJAUTH NPUMEPBI U
KOHTPIIPUMCEPHbI, CTPOUTHBBICKA3bIBAHUSA W OTPUIAHUA BBICKa3bIBAHUI» OTHOCHUTCSI KO BCEM
KypcaMm, a GOpMHUpPOBAHHE JOTUUSCKUX YMEHUN pacipeaesisieTcsi MOBCEM rojiaM OOydYeHUs Ha
YpPOBHE OCHOBHOro oOiero oOpa3oBaHus. Conepkanue oOpa3oBaHUSI, COOTBETCTBYIOIIEE
NpeIMETHBIM pe3yibTaTaM OcCBOeHHsI PaGoueil mporpammebl, pacnpeneaéHHbIM MO TroJaM
00y4eHHsl, CTPYKTYPUPOBAHO TaKUM 0Opa3oM, YTOOBI KO BCEM OCHOBHBIM, HIPUHIIMITHAJILHBIM
BOIIpocaM oOyyarommecs: o0palajiich HEOJHOKPATHO, UYTOOBI OBJIAJ€HUE MaTeMaTHUYECKUMHU
MNOHATUSIMU W HAaBbIKaMH OCYILECTBIISIJIOCH IIOCJIEAOBATEIIbHO UM MOCTyHaTeJbHO, C
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JIoKyMeHT noJinucaH 3JIeKTPOHHOM MOJIMUCHIO.

COOJTIOJICHUEM MPHUHITHIIA ITPEEMCTBEHHOCTH, 4 HOBBIC 3HAHUS BKJIIOYAIMCH B OOITYIO CUCTEMY
MaTEeMaTHYECKUXIIPEACTABIICHUN 00yJaroIUXCsl, pacCIIupsisi U yriryOlisist €€, o0pasysi IpoYHbIe
MHO>ECTBEHHBIC CBA3U.

MECTO YYEBHOI'O IIPEJIMETA «MATEMATHUKA» B YYEGHOM IIJIAHE

B cootrBercTtBHu ¢ PenepalibHBIM TOCYJIapCTBEHHBIM OOpa30BaTEJILHBIM CTaHIAPTOM
OCHOBHOTO 00I1Iero oOpa3oBaHUSI MaTeMaTHKa SIBISICTCS 00si3aTeIbHBIM MPEAMETOM Ha
JTaHHOM YypoBHe oOpazoBanusi. B 5—9 kmaccax yueOHbIl nipenmer «MartemaTuka
TPaJUIIMOHHO U3YYaeTCs B paMKax CICAYIONINX y4eOHBIX KypCcOB: B 5—6 KJlaccax — Kypca
«MaremaTtuka», B /—9 KJ1accax — KypcoB «AJnredpay» (BKiIro4as 3JIEMEHThl CTATUCTHKU U
Teopun  BepositTHocTter) u  «l'eomerpusi». Hacrosmeir  nporpamMmMoll  BBOJAUTCS
CaMOCTOSITEIIbHBIN Yy4eOHbIN Kypc «BeposiTHOCTh U CTATUCTHKA.

Hacrosimei mporpaMMoit nmperycMaTpuBaeTCs BhIACICHUE B YYCOHOM TUIaHE HA U3YyYCHUE
MaTeMaTHUKH B 5—6 Kitaccax 5 yuyeOHBIX 4acOB B HEJICIIIO B TEUEHHUE KAaXKJIOTO ro/ia O0y4eHUsI,
B 7/—9 Kkylaccax 6 y4eOHBIX 4aCOB B HEJICIIO B TEUCHHE KaXKJIOTO rojia 00y4deHus,Bcero 952
Y4€eOHBIX Haca.

TemaTtnueckoe IUIaHUPOBAHME YUYEOHBIX KYpCOB M PEKOMEHIYEMOE paclipeejIeHrue
Y4€OHOro BpEMEHHU Ul H3y4YE€HUs OTAEJIbHBIX TEM, IIPEJIOKEHHbIE B HaCTOAIIEH
noporpaMmMe, HaJ0 paccMaTpuBaTh KaK MPUMEPHBIE OPUEHTHUPHI B IMOMOIIb COCTABUTEIIO
aBTOPCKOM padouell mporpaMMbl U OPEXKJIE BCErO YyUYUTEI0. ABTOp padouel nporpaMmsbl
BIpPaBE YBEINYUTHh WU YMEHBIIUTH MPEAJIOKECHHOE YUCIO YUeOHBIX 4YaCOB Ha TEMY, YTOObI
yIriIyOuUTBCS B TEMAaTHKY,00Jiee 3aMHTEPECOBABIIYIO YUCHUKOB, HUJIM HAIIPAaBUTh yCHIIUS HaA
nopeonoJieHue 3arpyaHeHui. JlomycTUMO Tak)Ke JIOKaJIbHOE TIIepepachpejiejieHue u
epeCTaHOBKA 3JIEMEHTOB COAEPrKaHUsI BHYTPHU AaHHOTO Kjacca. KonnuecTBo poBEpPOUYHBIX
paboT (TeMaTHYeCKU U UTOTOBBIM KOHTPOJIb KaUeCTBAa yCBOCHUsI yUeOHOro MaTepHrasia) u ux
THUII (CAMOCTOSATEJIbHBIE U KOHTPOJbHBIE pa0OThI, TECThI) OCTAIOTCSI HA YCMOTPEHUE YUUTES.
Tak>xe yduTenb BIIpaBe YBEJIUYUTh WJIW YMEHBIIUTH YHCJIO YUE€OHBIX YacOB, OTBEJICHHBIX B
IIpumepHoit paboueit mporpamme Ha 0000IIEHWE, TOBTOPEHHUE, CUCTEMaTU3aIIUIO0 3HAHUU
obOyuaromuxcsi. EIMHCTBEHHBIM, HO TIPUHIIMOHUAIBHO BaXXHBIM KPUTEPHUEM, SIBISCTCS
JIOCTUKEHHUE PE3YyJIbTaTOB OOYUYEHUs], YKa3aHHBIX B HACTOSIIIENH IIpOorpaMmMme.

YYET ITPOI'PAMMBI BOCITUTAHU S MAOY «COIINe7 «IEJIBBEMC» HI'O
Peanu3anus IIKOJBHBIMU IE€JAroraMd BOCIUTATEJIIBHOIO IIOTEHLHAla ypOKa IIPEAIoJaracT
OpUEHTAIMIO Ha IIeJIEBbIe MPUOPUTETHI, CBA3AHHBIE C BO3PACTHBIMU OCOOEHHOCTSIMM MX BOCHUTAHHMKOB,
BEAYILLYIO JEATEIbHOCTD.

IlejieBble NPUHOPHUTEThI
VYcTaHOBIEHUE TOBEPUTENBHBIX OTHOLIECHUM
MEX/1y YUUTEJIEM U €T0 YUeHUKaMU
[IpuBiieueHrEe BHUMaHUS IKOJIBHUKOB K
LIEHHOCTHOMY acCIEeKTy M3y4aeMbIX Ha YPOKax
SIBJICHUI

Mertoabl ¥ IpUEMbI
[Toompenue, noaaepkka, Noxaajia, Ipoch0a yauTes

Opranuzanus ux paboTh € OJy4yaeMOi Ha ypoke
COLIMANIbHO 3HAYMMOW MH(pOpMaIiell, THUIIUUPOBAaHUE
ee 00CyX/IeHUs, BHICKa3bIBAaHUS YUAILIUMUCS CBOETO
MHEHHUS TI0 €€ TIOBOJY, BEIPAOOTKH CBOETO K Hell
OTHOILIEHUS

[ToOy»xaeHne MKOIbHUKOB COOI0AATh Ha
ypOKe OOIIETPUHATHIE HOPMBI ITOBECHHUS,
npaBuia OOLIEHUS CO CTAPUIMMHU (YUUTEISIMH)
Y CBEPCTHUKAMHM (IIKOJIbHUKAMM),

OO0cyxaeHue mpaBuil OOIICHHUS CO CTapITUMU
(yuuTensiMu) U CBEPCTHUKAMH (IITKOJTbHUKAMH ),
MIPUHIIAITEI YIeOHOU TUCITUTUTMHBI B CAaMOOPTaHU3AIHH

Hcnonp3oBaHuE BOCTIUTATENBHBIX
BO3MOXKHOCTEH coiep)kaHusl y4eOHOTro
npeaMera

JleMoHCTpanusi J€TIM TMPUMEPOB OTBETCTBEHHOTO,
TPaXKTaHCKOTO MTOBE/ICHHS, MIPOSIBIICHHUSI
YEJIOBEKOIIO0US U JTI0OpOCEepAEUYHOCTH, Yepe3 Moa0op
COOTBETCTBYIOIIMX TEKCTOB JJsi YTEHHUs, 3ajad s
pemieHus, MpOoOJEMHBIX CUTYallMil JJIsi OOCYXKIEHUS B
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JIOKyMEHT MOJNMCaH 3JIEKTPOHHOMN MOIHUCHIO.

npeamMeTa

KJlacce
Hcnonp30BaHuE BOCTIUTATENBHBIX JleMoHCcTpanusi JA€TSIM TMPUMEPOB OTBETCTBEHHOTO,
BO3MOYKHOCTEH CcOlIepKaHUsl y4eOHOTo TPaKJIaHCKOTO MOBEACHMUS, MIPOSIBIICHUSI

YEJIOBEKOTFOOMST U TOOPOCEPICYHOCTH, Yepe3 Mmoaoop
COOTBETCTBYIOIINX TEKCTOB JJIsi YTEHHUS, 3a1ad s
pelieHus, MPOOJIEMHBIX CUTYalluil Ui OOCY)KICHUS B
KJ1acce

[IpyMeHeHre Ha YpOKe HHTEPAKTHBHBIX (OpM
paboThl yuamumxcs

WuTennexryaabHbie UTPHI, CTUMYIIUPYIOLIUE
MO3HABATEIbHYI0 MOTHUBAIIUIO IIKOJILHUKOB: JTUCKYCHUH,
rpymnmnoBasi pabora win paboTa B mapax

HCCHCHOB&T@HBCKOﬁ JACATCIIbHOCTU
IIKOJIBHNKOB

MoTuBauus >pyIUPOBAHHBIX YUAILMXCS HAL HacraBanuecTBo
HEYCMEBAIINMHA OJJHOKIACCHUKAMU
NuanuunpoBanue u nomaepxka Peanmnzamus VHJIUBUYJIbHBIX u TPYIIIOBBIX

HCCJIEJIOBATENICKUX MPOEKTOB, YTO AACT IIKOJIbHUKAM
BO3MOXKHOCTh MPHUOOPECTH HABBIK CAMOCTOSITEILHOTO
pelieHuss  TEOPeTUYECKOM  MpoOJeMbl,  HAaBBIK
reHepupoBaHusl W O(OpMIIEHUS COOCTBEHHBIX WJIEH,
HABBIK YB)XUTEJIHHOTO OTHOIIEHHUS K UYKUM HJIEAM,
opopMIICHHBIM B paboTax JpPYrHX HCCIICIOBATEIICH,
HABBIK MYOJUYHOTO BBICTYIUICHHS MEpel aydUuTOPHE,
apryMEHTUPOBAaHHUS M OTCTAMBAHUSA CBOEH TOYKHU
3peHusl.




JIOKYMEHT NOAMMUCAH AJIEKTPOHHOUN MOJMKUCHIO.

IINIAHAPYEMBIE PE3YJIBTATBI OCBOEHUAYYEBHOI'O IIPEAMETA «MATEMATHKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHMUA

OcBoenue ydebHOro mpeaMmera «MartemaTHka» OOJHKHO OOecredyuBaTh JOCTHXKEHUE Ha
YPOBHE OCHOBHOTIO OOIIero oOpa30oBaHHUsl CJCAYIOIIUX JIMYHOCTHBIX, METanpeIMETHBIX U
MpeIMETHBIX 00pa30BaTEIbLHBIX PE3YJILTATOB:

JIMYHOCTHBIE PE3VJIbTATHI

JIMaHOCTHBIE pEe3yJbTaThl OCBOEHHUsI IIPOrpaMMbl y4deOHOro mnpeamera «MaremMaTuka»
XapaKTEPU3YIOTCs:

HanI/IOTI/I‘ICCKoe BOCIIMTaHUE!

MNPOSIBJICHUEM HHTEpeca K IMPOIUIOMY M HACTOSIIEMY POCCHHUCKOW MaTeMaTHKH,
IEHHOCTHBIM OTHOIIECHUEM K JIOCTHIKCHHUSIM POCCUUCKHX MATEMATHKOB U POCCHUUCKOM
MaTeMaTHYEeCKOMW IIIKOJIbI, K HC MOJB30BAHUIO 3TUX MJOCTHIXCHHH B APYIrux HayKax H
OPUKJIQTHBIX chepax.

Fpaxcz[aHCKoe U NTYXOBHO-HPABCTBCHHOC BOCIIMTAHUC!:

TOTOBHOCTBIO K BBIINOJHEHUIO OOS3aHHOCTEH Trpa)kJaHMHA W peaiu3aluu ero IIpas,
OpesCTaBICHUEM O MaTeMaTUUYECKUX OCHOBaX (PYyHKIIMOHHUPOBAHUS PA3IUUYHBIX CTPYKTYP,
SIBJICHUM, TPOLEIYP T'PakKJaHCKOTO oOIIecTBa (BBIOOPHI, OMPOCHI U MP.); TOTOBHOCTBIO K
OOCYXJICHUIO DTHYECKHX NpoOJieM, CBS3aHHBIX C IIPAKTUYECCKUM MPUMEHEHUEM
JOCTHKECHUN HAyKH, OCO3HAHHUEM BAXXHOCTH MOPAJIbHO-PTHUYECKHUX MPUHIUIOB B
OEATEIBbHOCTH YUEHOTO.

TpynoBoe Bocniuranue:

YCTAaHOBKOM Ha AaKTHUBHOE Y4YaCTHE€ B PEUICHUU MNPAKTUYECKUX 3ajlad MaTeMaTU4ECKOU
HarpaBJICHHOCTH, OCO3HAHHWEM Ba)XHOCTH MaTEMAaTHUYECKOro OoOpa3oBaHUS HA MPOTSKECHUH
BCEH KU3HU JIJIsl yCTIEUTHON Npo(dEeCCUOHAIBHON JICSITEJILHOCTH U Pa3BUTUEM HEOOXOMMBIX
YMEHHUI; OCO3HAHHBIM BBIOOPOM U MOCTPOCHUEM HWHIWBUAYAJILHON TpaeKTOpUU OOpa30BaHUs
U )KU3HEHHBIX MJIAHOB C YYETOM JIMYHBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.

OCTeTHYEeCKOe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OSMOIOHUOHAJIBHOMY H OJOCTCTHUYCCKOMY BOCIIPUATHIO MATCMATHYCCKUX
O6I>CKTOB, 3a1aa4, pe].HeHHﬁ, paccy)KI[eHHﬁ; YMCHHIO BHUIACTDH MaATCMATHUYCCKHUC
3aKOHOMECPHOCTHU B HUCKYCCTBC.

HCHHOCTI/I HAay4YHOI'O ITO3HAHUA:

OpHMEHTaluel B AESITEJIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX IpejcTaBJIEeHUNU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUSI YEJIOBEKa, MPUPOJABI M OOIIecTBA, NOHUMaHHUEM
MaTeMaTU4YEeCKON HAyKU KaK c(epbl YEeJIOBEUECKOM JIeSTEeJIbHOCTHU, ITANOB €€ pa3BUTHAHU
3HAYUMOCTHU JUJIsI pPa3BUTUS LWBUWIW3AalMU; OBJIAQJICHUEM SI3bIKOM MAaTE€MaTUKHU U
MaTEMaTHYECKON KYJIbTYPOM KAaK CPEJACTBOM IIO3HAHUSI MHUpPA; OBJIAJICHUEM HPOCTECUIINMHU
HaBBIKaAMHU UCCJIEA0BATEIBCKON NE€ATEIIbHOCTH.

du3ndecKoe BOCIIMTAHUC, (bOpMPIpOBaHI/IC KYJbTYPbI 3J0POBbd U SMOLIHUOHAJIBHOI'O 6J'Ial"0HOJIy‘{I/IHZ

TOTOBHOCTBIO IPUMEHATH MaTeMaTUYE€CKHE 3HAaHUSI B UTHTEPECAaX CBOETO 3[J0POBbSI, BEJICHUS
3JI0pOBOro 00pa3a »KU3HHU (310pOBOE NMUTAaHNUE, COATAaHCUPOBAHHBIN PEKHUM 3aHSITUH U OTAbIXA,
peryisipHast (u3nyUeckas aKTHUBHOCTB); C(POPMHUPOBAHHOCTBHIO HaBbIKa pediiekcuu,
NpU3HAHHUEM CBOETO IpaBa Ha OIIMOKY M TaKOI'O XK€ IIpaBa JAPYyroro 4ejoBeKa.

OKOJIOrHYeCKOe BOCIHTAHUE:

OpHeHTaL[I/ICﬁ Ha MPpUMCHCHHUC MATCMATHHYCCKHUX 3HAHUU IJIs1 peuICHUuA 3ada4 B obnactu
COXPAaHHOCTHU oxpyxcaromeﬁ CpcAabl, TNIAHUPOBAHUA TMOCTYIIKOB M OLCHKH HX BO3MOIKHBIX

HOCJIEACTBUM JJIsI OKPY KAIOIIEeN CpeJibl; OCO3HAHUEM INI00AIbHOTO XapaKTepa SKOJIOTUYECKUX
9



JIOKYMEHT NOAMMUCAH AJIEKTPOHHOUN MOJMKUCHIO.
npoOJIeM W IMyTEH UX PEIICHUs.

JIndHOCTHBIE pe3ynbTaThl, 00ECIEUNBAIOLINE A/IANTALMI0 00YYAIOIErocs K M3MEHSIOIUMCS YCIOBUSM COLIUAIbHON
Y IPUPOJHOM CPEJIbIL:

TOTOBHOCTBIO K JEUCTBHUSIM B YCJIOBUSAX HEOINPEIAECJIEHHOCTHU, MOBBIIICHUIO YPOBHS CBOEH
KOMIETEHTHOCTH Yepe3 IMIPAKTUUECKYIO €SI TEIbHOCTh, B TOM UHCJIE YMEHHUE YYUTHCS Y JAPYTUX
Jroaei, IpuoopeTaTh B COBMECTHOM J€ATEIbHOCTH HOBBIC 3HAHUS, HABBIKH U KOMIIETCHIIUHU U3
OIbITA APYTHUX;

HEOOXOJUMOCTHIO B ()OPMHUPOBAHUN HOBBIX 3HAHHUN, B TOM 4YHCJIE (HOPMYJIMPOBATH HUICH,
MMOHSITHSI, TUTIOTE3bI 00 OOBEKTaxX W SIBJICHUSX, B TOM YHCJIE paHee HE U3BECTHBIX, OCO3HABATH
Je(UIUTHI COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, TNITaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBHIO OCO3HABaTh CTPECCOBYIO CUTYAIIHMIO, BOCHPUHUMATh CTPECCOBYIO CUTYAaIIHIO
KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTUPOBATh NPUHUMAEMbIC PEIICHUS U JICHCTBHUS,
dopmynupoBaTh u OLI€CHUBATh puCKH u OCJIe/ICTBUS, ¢dopmuposarh
onibIT.METAIIPEJIMETHBIE PE3YJIbTATHI

MeTranpeamMeTHbie pe3yiabTaThl OCBOCHHS IPOTrpaMMbl ydeOHOro mnpeamera «MaTemaThuka»
XapaKTEePU3YIOTCS OBJIAJICHUEM VHUBEPCAIbHBIMU HO3HABAMENbHBIMU oetlicmeusimiu,
VHUBEPCANbHLIMU ~KOMMYHUKAMUBHBIMU — OCUCMBUIMU U  VHUBEPCANbHLIMU — PezYIAmMUGHbBIMU
oelcmeusimu.

1) Yuusepcanvhuvle no3nasamenvHwvle Oelicmsusi obecneyusaiom  @Gopmuposanue  OA308bIX
KOCHUMUBHBIX NPOYecco8 o00yuarwuxcs (0ceoeHue mMemooo8 HNOZHAHUSL OKPYICAoule20 Mupd;
NpUMEHeHUE JI0SUYECKUX, UCCTe008aAMEeNbCKUX Onepayuil, yMeHutl pabomams ¢ ungpopmayueti).

ba3oBele nornueckue neNCTBUSL:

—  BBUBJAATH U XapaKTEpHU30BaTh CYIIECTBEHHbIE INPHU3HAKU MATEMATHYECKUX OOBEKTOB,
HOHSATUM, OTHOLIEHUH MEXAy IOHITUSIMH; (POPMYJIMPOBATH OIIPEJICICHUs IIOHSITUM;
yCTaHaBJIMBATh CYIISCTBEHHBIH MPU3HAK KIACCU(PUKAIIMHA, OCHOBAHMUS JJIsI OOOOIIEHUs U
CpaBHEHUSI, KPUTEPUU IIPOBOAMMOIO aHAIMN34a;

— BOCHOpUHUMATH, (GOPMYJIHPOBATh U IIPEOOPa3OBBIBATH CYXKIACHUS: YTBEPAUTEIbHBIE U
OTpHLATEJIbHbIC, €AUHUYHBIE, YaCTHBIE U OOIIIME; YCIOBHBIE;

—  BBISABJISITH MaTE€MAaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U NIPOTUBOpPEYUs B (pakrTax,
JJAaHHBIX, HAOJIOJEHUSIX W YTBEPXKJICHUSIX; MpejlaraTb KpPUTEPUHU [JIslI BBISIBICHUS
3aKOHOMEPHOCTEHN U IIPOTUBOPEUMN;

— JeJyaTh BBIBOJIBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHMKH, JIECJIYKTUBHBIX U WHIYKTHUBHBIX
YMO3aKJIOUYEHUU, YMO3AKIIIOYEHUIN 10 aHAJIOTUU;

— pa30upaTh J0Ka3aTeJIbCTBAa MAaTEMAaTUYECKHUX YTBEPKACHUM (IIpsIMbIE U OT MPOTUBHOTIO),
OPOBOJIUTH  CAaMOCTOSITEJIbHO  HECJIOXKHBIE  JlOKa3aTeJabCTBA MaTeMaTUdecKux  (haKToB,
BBICTpauBaTh apPryMEHTAIlUIO, IPUBOJAUTH IpPHUMEPbl U KOHTPIIPUMEpPHI; OOOCHOBHIBATH
COOCTBEHHBIE pacCyKIECHUS;

— BbBIOMpaTh crioco0 penreHus y4deOHOM 3agadyu (CpaBHUBATh HECKOJIBKO BapHUaHTOB
peuieHusi, BbIOMpaTh HauboJiee MOAXOASUIMIE ¢ YYETOM CaMOCTOSITEIbHO BBIJIEJIEHHBIX
KPUTEPUEB).

ba3oBbie ucciaenoBaTenbCKue ASHCTBUS:

—  HCIIOJIb30BaTh BOITPOCHI KaKk  HCCJIeOBaTeIbCKUM WUHCTPYMEHT  NO3HaHWUs;
¢dopmynupoBaTh BOOPOCH, (PUKCUPYIOIIHME NPOTHUBOPE UHE, IPOOIEeMYy, CaMOCTOSTEIHLHO
yCTaHABJIMBATh UCKOMOE U JaHHOE, QOPMUPOBATH TUIMIOTE3Y, apTyMEHTHPOBAThH CBOIO TTO3HUITHIO,
MHEHUE;

— OpPOBOJUTH II0 CAaMOCTOSITEIBHO COCTaBJICHHOMY IUJIaHY HECJIOKHBIM DKCOEPUMEHT,
HEOOJIBIIIOE HCCJICAOBAaHUE IO YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTHYECKOTO OOBEKTa,
3aBUCHUMOCTEH 0OBEKTOB MEXIAY COOOM;
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JIOKYMEHT NOAMMUCAH AJIEKTPOHHOUN MOJMKUCHIO.

—  CaMOCTOSTEIbHO (POPMYIHPOBATH OOOOIIEHUS B BBIBOJIBI IO pe3yJibTaTaM MPOBEIAEHHOTO
HaOJIFOICHUS, UCCIICIOBAHUS, OIICHUBATh JIOCTOBEPHOCTH TMOJIyUYSCHHBIX PE3YJIbTATOB, BHIBOJIOB U
0000 1IIeHNI;

—  TIPOTHO3UPOBATH BO3ZMOXKHOE PA3BUTHE NPOILIECCA, a TAKKE BbIABUraTh IIPEANOIOKECHUSA O
€ro pa3sBUTUU B HOBBIX YCIIOBUSIX.

Pa6ota ¢ undopmarmeii:

—  BBIABJIAATH HEJOCTATOYHOCTH M U30BITOYHOCTHh MH(MOPMAIIUH, JaHHBIX, HEOOXOIUMBIX I
pelIeHus 3a1a4ui;

— BBIOMpaTh, aHAJIU3UPOBATH, CHCTEMATH3MPOBATh M HWHTEPIPETHPOBATH HH(POPMAIIHIO
pa3sIUYHBIX BUAOB U (HOPM IIPEACTABICHUS;

—  BBIOWpaTh (popmy mpeacTaBiIeHHUS MH(POPMAIMM U WUIIOCTPUPOBATH pElIacMble 3a1adu
cXemaMu, AuarpaMmmaMi, HHOHW rpauKoil U MX KOMOWHAIUSIMH;

—  ONeHHUBaTh HAAEKHOCTH MHGOPMALIMU IO KPUTEPHUSIM, MPEUIOKEHHBIM YYHUTEIIEM WIIH
c(OpPMYJIMPOBAHHBIM CaMOCTOSITECIIBHO.

2) VuusepcanvHvie KOMMYHUKAMUGHBLE OelicmBuUs 00ecnedu8aom cq)opmuposaHHocms
COYUATILHBIX HABLIKOG 00VUAIOUUXCL.

OO01enue:

— BOCOpPUHUMATH U (POPMYJIMPOBATH CYXKJICHUS B COOTBETCTBUHU C YCJIOBUSIMH U 1IEJISIMU
OOIlIeHUs; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX U NMHChbMEHHBIX
TEeKCTaX, JaBaTh IIOSICHEHHUs] MO XOJYy peuIeHus 3aJadyd, KOMMEHTHPOBAaTh IIOJTYyUYECHHBIN
pe3yabTarT;

— B X0J1e O0OCYXJICHUS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOU TE€MBbI, HPOOJIEMBI,
peiaeMoii 3aj1aum, BICKa3bIBaTh UEU, HAIICJICHHBIC HA ITIOUCK PEIIEHUs; CONOCTaBIISITH CBOU
CYXJICHUSIC CY>XJICHUSIMHU APYTUX YYACTHHUKOB JIHajiora, OOHApy>KHUBaTh pa3jINdue U CXOJICTBO
MO3HUIINI; B KOPPEKTHOUM popme popMyTMpoBaTh pa3HOTIIACHS, CBOU BO3PAKCHUSI,

—  TIPEJICTABJISITh PE3YyJIbTAThl PEIICHUS 3aJadd, DKCIIEPUMEHTA, HUCCIICAOBaHUs, MPOEKTA;
CaMOCTOSITEIbHO BBIOUpaTh (OpMAT BBICTYTUICHUS C YYETOM 3aJ1a4 MPE3CHTAIINN U OCOOEHHOCTEH
ayJIUTOPUH.

CoTpyIHUYECTBO:

— TIIOHMMAaTh M MCHOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW U WHIUBUAYAJIBbHONU padOThI
OpHU pelIeHNN yUYeOHBIX MaTeMaTHYECKUX 3a]a4;

— [OpPUHUMATH IEJIb COBMECTHON J€ATEeNbHOCTH, INIAaHUPOBATH OPTraHU3aI[UI0 COBMECTHOM
paboThl, pacpesessiTh BUIbI pad0T, JOrOBapUBaThCs, 0OCYK1aTh IPOLIECC U PE3YJIbTAT pabOTHI;
000011aTh MHEHUS HECKOJIBbKUX JIONIE;

— ydacTBOBaTh B rpynnoBbIX ¢popmax padboThl (0OCYXJ1€HUsI, OOMEH MHEHHUSIMH, MO3IOBBIE
LITYPMBI U JIP.); BBINOJIHITH CBOIO YacTh PAa0OThl U KOOPAUHUPOBATH CBOM JICUCTBHUS C APYTUMHU
4JIEeHaMHM KOMAaH/]Ibl; OLI€HMBATh KAaue€CTBO CBOEro BKJIaJla B OOIIMU NPOAYKT MO KPUTEPUSIM,
chOpMyITMPOBAaHHBIM YYaCTHUKAMH B3aUMOJCHCTBHSI.

3) Ynueepcanvnvie pecynamuenusie oeiicmsus obecneuusarompopmuposanue CMolcl08blX YCMAHOBOK
U JICUSHEHHBIX HABLIKOG IUUHOCHIU.

Camoopranusanus:
— CaMOCTOSITEIbHO COCTaBJATH IUIAH, AJITOPUTM pEIIeHus 3ajJadyu (MM ero 4YacTh),
BBIOMpATh COCOO pEelICHUsI C YYETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEMH,
apryMeHTHPOBaTh U KOPPEKTHUPOBATH BapHUaHTHI pElIeHUI ¢ y4ETOM HOBON MH(OpMaINH.

CaMOKOHTpOJIb:

— BJAAETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpolliecca U pe3yJibTaTa pPeLISHUS
MaTEeMaTHYCCKOM 3aJa4u;

— TMpEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPU PEIIEHUHU 3a/1a4ud, BHOCHUTH
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JIOKYMEHT NOAMMUCAH AJIEKTPOHHOUN MOJMKUCHIO.
KOPPEKTHUBBI B JICSITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEJILCTB, HAMJICHHBIX OIIHOOK,
BBISIBJIEHHBIX TPYAHOCTEM;

— OLEHUBATh COOTBETCTBHUE PE3yJIbTAaTa AECITEIHbHOCTH MNOCTABICHHOW LEIU U YCIIOBHUSAM,
OOBSICHSITh TIPUYHHBI JOCTHMIKCHUSI WM HEJOCTHXKCHHS IeJIW, HAaXOJWUTh OIIWOKY, J1aBaTh
OIIEHKY NPHUOOPETEHHOMY OIIBITY.

[TPEJIMETHBIE PE3VJIbTATDI

IIpenmeTnsble pe3ynbTaThl OcBOoeHHUs1 Paboueill mporpaMmal 110 MaTeMaTHKE MPEACTaBICHBI 110
rogamM oOy4eHHUs B CICAYIOUIUX pa3jiesax HporpamMmbl B paMKaxX OTAEIbHBIX KypCcOB: B 5—©6
KJlaccax — Kypca «MaremaTtukay», B /—9 kjaccax — KypCOB
«Anrebpa», «I'eomeTpus», «BeposiTHOCTb U CTAaTUCTHUKA».

PazButne JIOTHYCCKHX HpeI[CTaBJ'IeHI/Iﬁ 51 HAaBBbIKOB JIOTHYCCKOI'O MBbINIJICHUA
OCYULIECTBJISIETCA HA MNPOTSXKEHUM BCEX JIET OOy4YEHHsI B OCHOBHOM IIIKOJIE B paMKax BCEX
Ha3BaHHBIX KYPCOB. HpeﬂnonaraeTcsl, YTO BBIITYCKHHK OCHOBHOM IIIKOJIBI CMOJKET CTPOUTDH
BBICKA3bIBAHHUSI W OTPHULIAHUS BBICKA3bIBAHUM, pacHo3HaBaTh MCTUHHBIC U JIOXKHBIC
BbICKA3bIBAHWs, HOPHUBOAUTH IPUMEPbl W KOHTPIIPUMEPHI, OBJAJCET HNOHATUSIMU:
olpenesieHue, akcuoMa, Teopema, J0Ka3aTeJIbCTBO — W HAY4YUTCsl MCIIOJIb30BaTh UX IIPHU
BBIIIOJIHEHUH yUE€OHBIX U BHEYUYEOHBIX 3ajad.

PAGOYASA MPOT'PAMMA YYEBHOI'O KYPCA
MATEMATHUKAVY. 5-6 KJIACCBI

LEJI U3YYEHNWA YYEBHOI'O KYPCA

[TpuopuTeTHBIMH LIEIISIMUA OOYyUYE€HHSI MaTeMaTHUKE B 5—6 Kitaccax sSIBISIFOTCS:

— TIpoAoJDKeHUE (POPMHUPOBAHUS OCHOBHBIX MAaT€MaTUYECKUX MOHSITHUH (YHUCIIO, BEIUYMHA,
reomMeTrpuueckass ¢Gurypa), OOECHEeUYMBAIOIINX IPEEMCTBEHHOCTh M  IMEPCIIEKTUBHOCTH
MaTEeMaTHYECKOT0 0Opa30BaHUs OOYyYaIOIIUXCS;

— Ppa3BUTHE  UHTEJUIEKTyaJbHBIX M  TBOPYECKUX  CIIOCOOHOCTEHl  OOydarouimxcs,
ITO3HABAaTEILHOMN AKTHUBHOCTMU, HNCCJICO0BATCIIbCKUX YMeHHﬁ, HHTCPECCa K HU3YUYCHHIO
MaTeMaTHKH;

— HoJIBeJieHHEe OOy4YarolUXcsli Ha JOCTYITHOM JJIsi HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3U
MaTeMaTHUKHU U OKPY’KaIOIIEero MUpa;

— ¢opmMupoBaHue PyHKIIMOHAJILHON MaTeMaTUYE€CKOM I'PaMOTHOCTH: YMEHHsI pacCO3HaBaTh
MaTreMaTH4ecKrne OObEeKThl B pEAIbHBIX )KU3HEHHBIX CUTYalUsIX, IPUMEHSITh OCBOCHHbBIE YMEHUS
I PECHICHUA IIPaKTUKO-OPHUCHTHUPOBAHHBIX 3aJaa4, HUHTCPIIPECTUPOBATH IMOJTYHYCHHBIC
PE3yJabTaThl U OIICHMUBATHL X HA COOTBECTCTBHUC HpaKTPI‘-ICCKOﬁ CHUTYyalluM.

OCHOBHBIC JIMHUH COJACPIKaHHUs Kypca MaTeMaTHKH B 5—6 kiaccax — apudMerndyeckas u
reoMeTpuyecKkasi, KOTOpbI€ pa3BHUBAIOTCS IMapajUIeIbHO, KaXJasi B COOTBETCTBHHM C
COOCTBEHHOM JIOTMKOM, OJIHAaKO, HE HE3aBHUCHUMO OJIHAa OT JPYIroil, a B TECHOM KOHTaKTE U
B3auMojieicTBUM. Takke B Kypce MOPOUCXOJUT 3HAKOMCTBO C DJJIEMEHTaAaMHU anreopsl u
OIMCATEIIBHOU CTaTUCTHKH.

HN3yuenue apudmMeTHdeckoro marepuajla HayMHAeTCs CO CHUCTeMaTH3allMd M Pa3BUTH
3HAHWHA O HaTypaJbHBIX YHCJIAX, IIOJIYYEHHBIX B HadajJdpbHOM mmkosae. Ilpu sTom
COBEPIICHCTBOBAHNE BBIYUCIUTEIBLHON TEXHUKH M (POPMHUPOBAHHE HOBBIX TEOPETUUECKHUX
3HAaHUN COYeTaeTCss C Pa3sBUTUEM BBIYHUCIMTEIBHON KYJBTYpPbl, B YaCTHOCTH C OOy4YE€HHEM
npocTemuM mnpuéMaM TMPUKUAKU W OLEHKH pe3yJabTaTOB BbIYHUCICHUM. WM3yueHue
HaTypaJbHBIX YHCEJ IPOJOJDKAeTCsl B 6 KijlacCe 3HAKOMCTBOM C HAYaJIbHBIMH HOHSITHUSIMH
TEOPUU AEIUMOCTH.

Jpyroil kpymnHbIi OJIOK B coJiepKaHUU apuMETHYEeCKOW JUHUU — 3TO Apobu. Hauaio
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JIOKYMEHT NOAMMUCAH AJIEKTPOHHOUN MOJMKUCHIO.

U3y4YeHUsI OOBIKHOBEHHBIX U JIECATUUYHBIX APOOEN OTHECEHO K 5 kiaccy. DTO NepBblii 3Tan B
OCBOCHHU ApoOeii, KOrjga MpOUCXOUT 3HAKOMCTBO C OCHOBHBIMH HJESIMU, TTOHSITHUSIMU TEMBI.
IIpu 5TOM paccmoTpeHne OOBIKHOBEHHBIX APOOE B ITOJTHOM 00BbEME NPEINIECTBYET U3YUCHUIO
JICCITUYHBIX ApOoOeil, YTO 1eIecooOpa3HO C TOYKH 3PEHHS JIOTUKU H3JIOKEHUS YHUCIOBOU
JIMHWUM, KOrJa MpaBujia ACHCTBHUU C ASCATHYHBIMH ApOOSMH MOXKHO OOOCHOBATh YK€
U3BECTHBIMH AJITOPUTMAMU BBIMOJIHEHUS JICHCTBUM C OOBIKHOBEHHBIMHU JIPOOSIMHU. 3HAKOMCTBO
C JICCATUYHBIMU APOOSMH PACIIUPUT BO3MOXXHOCTH JJIsi TIOHUMAaHHUS OOYyYarOUIMMHUCS
OPUKIAJHOIO IIPUMEHEHHsT HOBOW 3alUCH IIPU H3YYECHUHM JIPYTHX NOPEeAMETOB W HOpHU
MpaKTUYECKOM HcHoJib3oBaHuHU. K 6 kiaccy oTHECEH BTOpPOI ATall B U3YyUYECHHUH ApOOei, rie
MMPOUCXOJUT COBEPIICHCTBOBAHUE HABBIKOB CPAaBHEHHUS M IIpeoOpa3oBaHus ApobOeii, oOcBOeHHE
HOBBIX BBIYUCIUTENBHBIX AJTOPUTMOB, OTTAYMBAHUE TEXHUKH BBIYHUCICHHUH, B TOM YMCIIE
3HAYCHUI BBIPAXKCHUH, COJIEPKAIIUX U OOBIKHOBEHHBIC, U ICCATUYHBIE TPOOH, YCTAaHOBJICHHUE
CBsi3ell MEXIy HUMH, PACCMOTPEHHUE NMPUEMOB pPEIISHHUs 3a71a4 Ha Apobu. B Havane 6 kiacca
OPOUCXOAUT 3HAKOMCTBO C HNOHSITUEM IIPOILICHTA.

OCOOEHHOCTBIO U3YUYECHHUS MOJIOKHUTEIIFHBIX U OTPULATEIILHBIX YHUCEI SIBJISIETCS TO, YTO OHU
Tak>Xe MOTYT paccMaTpUBaATHCS B HECKOJIBKO 3TanoB. B 6 kilacce B Haualie M3y4Y€HHUS TEMBbI
«llonmoxxutenbHbIE N OTpULIATEIbHBIC UKCIIa» BblAesieTcss noareMa «Llenble yncnay, B pamkax
KOTOPOM 3HAKOMCTBO C OTPHLATEJIBLHBIMHU YHUCIAMHU U JAEUCTBUSAMH C IIOJOXUTEIbHBIMU U
OTpULIATEJIBHBIMHU YHUCJIAMHU IIPOMCXOJUT HA OCHOBE COJAEPKATEIBHOIO IOoJAXoda. ITO
MO3BOJISIET HA JJOCTYTHOM YPOBHE NO3HAKOMUTH YYalIUXCsI MPAKTHUYECKH CO BCEMU OCHOBHBIMU
MOHSITUSIMA TEMBI, B TOM YHCJIE€ W C NPaBHJIAMH 3HAKOB IIPU BBINOJHEHUH apU(PMETHUESCKUX
necTBuil. M3ydueHue palMoHaIbHBIX YHUCEJI Ha 9TOM HE 3aKOHYHUTCS, a OyJeT MPOJIOJHKEHO B
Kypce anredpsl / Kjlacca, YTO CTaHET CJIEAYIOUIMM IIPOXOJOM BCEX HNPUHIMIIHAIBHBIX
BONPOCOB, TE€M CaMbIM pa3JejeHHue TPYAHOCTEN oO0jerdaer BOCIPHUITHE MaTepuaia, a
pacrpeneseHie BO BDEMEHHU CIIOCOOCTBYET NPOYHOCTH MPHUOOPETAEMBIX HABBIKOB.

IIpu 00ydeHnHU pelIeHnIo TEKCTOBBIX 3a/4a9 B 5—~6 Kitaccax UCIOJIb3YIOTCSI apu(METHISCKHE
npuémsl perieHuss. TekcToBbIe 3a/lauH, pelaeMble TP OTPAOOTKE BHIUYUCIUTEIIBHBIX HABBIKOB
B5—06 KJ1accax, paccMaTpUBaIOTCs 3a/Ja4H CIEAYIOIINX BHUIOB: 3a7]a41 Ha IBU)KEHHE, Ha YacTH,
Ha NOKYIKH, Ha pabOTy U NMPOU3BOAUTEIILHOCTh, Ha MIPOLEHThI, HA OTHOILIEHUS] U NPOIIOPIIHH.
Kpome Toro, oOyyuaromimecs: 3HaKOMSTCSI C MpUEMaMH pelIeHUs 3a4a4 IIepeOopOM BO3MOKHBIX
BapUaHTOB, ydaTcsi padorath ¢ WHOpmMamuen, TpeJcTaBiIeHHOW B ¢dopme TaOIUIl WU
JarpamMm.

B IlpumepHoii pabGoueil mporpamMme NpeaycCMOTPEeHO (GOPMHUPOBAHUE MPONEAESBTHUYECKUX
anreOpanydeckux IpeJicTaBiieHui. bykBa Kak CHMBOJI HEKOTOPOTO YHCJIa B 3aBUCHUMOCTH OT
MAaTEMAaTUYECKOTr0 KOHTEKCTa BBOJUTCS NOCTENEHHO. byKBEeHHasi CHMBOJIMKA [IHUPOKO
HCHOJIB3YETCS MPEeX/e BCEro JJIsl 3allMcH OOIIMX YTBEPKIACHUM M MpeuioKeHui, popmyi, B
YaCTHOCTH JUISL BBIYUCIIEHUS TEOMETPUUECKUX BEJIMYMH, B KAUECTBE «3aMECTUTEISD» YHUCJIA.

B xkypce «Marematukm» 5—6 KIIacCOB TpEJCTaBJICHA HarJsgHAas T'EeOMETpPHs,
HaIlpaBJICHHas1 Ha pa3BUTHE OOPA3HOTO MBIINUIEHUS, MNPOCTPAaHCTBEHHOIO0 BOOOpaKeHUs,
U300pa3uTEeNbHBIX YMEHMH. OTO BaKHBIM ATall B H3YYEHHUH TI€OMETPHUH, KOTOPBIN
OCYIIECTBJISIETCSI Ha HarJISIJIHO-TIPAKTHYECKOM YPOBHE, OMMUPAETCsI Ha HarIsiAHO-OOpa3Hoe
MBbIIUJIeHHEe oOydaromuxcs. boibmas poyib OTBOAUTCS NPAKTHUECKOU JIESITEJIBbHOCTU, OIIBITY,
AKCHEPUMEHTY, MoAeaupoBaHuio. O0ydaroniecs 3HaKOMSITCSI C TEOMETPUUYECKUMH QUTypamMu
Ha IUIOCKOCTM M B IIPOCTPAHCTBE, C HUX HOPOCTEHIINMU KOHPUTypalusiMH, ydaTcs
n300pakaTh UX Ha HEJIMHOBAHHOUW M KjJeT4yaTou Oymare, pacCMaTpUBAIOT UX HNpOCTEHIINe
cBolictBa. B mporiecce uU3yueHHs HarJssgHOW TE€OMETpPUH 3HAHUS, MOJIyUYEHHbIE
00y4YaronMMHCs B HAYaJIbHOM IIKOJI€, CUCTEMATU3UPYIOTCS U PACHIUPSIFOTCSI.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIJIAHE

CornacHo y4deOHOMY IUTaHY B 5—6 Kilaccax HW3ydYaeTcsi WHTETPUPOBAHHBINA NpeaMET

«MartemaTuka», KOTOPBIM BKJIIOYaeT apu@MEeTHYecKU Marepuajgl W  HarJsSJIHYIO
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JIOKYMEHT NOAMMUCAH AJIEKTPOHHOUN MOJMKUCHIO.
T€OMETPHUIO, a TAKKE MPONESACBTUUCCKHE CBEICHUS U3 alreOphl, DJIEMEHTHI JIOTHUKH U Hadajia
oMU CaTEIIbHOU CTATUCTUKH.
VY4eOHBIN TUIaH Ha U3yYCHHE MaTEeMaTHUKH B 5—6 Kilaccax OTBOJUT HE MeHee 5 ydeOHBIX
4acoB B HEACIIO B TEUCHHUE KaXX0T0 Troja o0y4ueHus:, Bcero He MeHee 340 ydeOHBIX 4acCOB.

COJEPXAHUWE YUEBHOI'O KYPCA (ITO T'OJIAM OBYUYEHUN )
5 kmacc

Hamypanvuvie uucna u Hyao

Harypansaoe uucio. Psg natypansabix ynces. Yucno 0. M3o0pakeHune HaTypaIbHbIX YUCET
TOYKAaMH Ha KOOPAUHATHOU (YUCIIOBOM) TIPSIMOM.

IlosunmonHast cucrema cuuciaeHus. PuMmckass Hymepanus Kak IIpUMEP HEMO3UIUOHHOU
CHUCTEMBbI cumMciieHus. JlecsiTuuHast cuctreMa CUYUCIICHUS.

CpaBHeHHE HATypaJbHBIX YHCEJ, CPaBHCHHE HATypaldbHBIX YHucen ¢ HyJIEM. CnocoObl
cpaBHeHUsA. OKpyIrieHUe HaTypalbHbIX UHCEII.

CrnoxxeHue HaTypalbHBIX YHCEJI; CBOUCTBO HYJISI IPHU CIOKCHUHU. BhrunTanue Kak JencTBHUE,
oOpaTHOE CIIOKEHHUIO. Y MHOXXEHUE HaTypaJIbHBIX YHCEJI; CBOWCTBA HYJsI M €AUHUIIBI OPU
YMHO>@EHHUU. [lesieHne Kak aeilcTBue, oopaTHoe yMHOXEHUI0. KOMIOHEHTHhI 1eiicTBUM, CBS3b
Mmexnay HumH. [IpoBepka pesynbrata apudmermueckoro aerictusi. IlepemecturesnrHOe U
coueTaTelIbHOE CBOMCTBa (3aKOHBI) CJIOXEHUSI U YMHOXEHUS, paclpeIeINTeIbHOE CBOWCTBO
(3aKOH) YMHO>KEHUSI.

Hcmnionp3oBaHre OYKB UIsi 0003HAUCHUSI HEU3BECTHOTO KOMITOHCHTA W 3aITMCH CBOWCTB
apupMETHUYCCKHUX JICUCTBUMH.

JlenuTenu U KpaTHBIC YHCIIa, PA3JIOKEHHUE Ha MHOXKUTeu. [IpocThie U cocTaBHBIE YHCIIA.
ITpuznaku nexumoctH Ha 2, 5, 10, 3, 9. JlereHne ¢ ocTaTKOM.

CrteneHp C HaTypaJibHbBIM IIOKa3aTejeM. 3alHucCh 4YHCJIa B BHJAE CYMMBI pa3psiAHBIX
cjaracMbIX.

YHucnoBoe BbIpa)X€HHE. BpIuMcieHWe 3HAUYE€HUM UYHCIIOBBIX BBIPAXECHUM; MOPSI0K
BBITTIOJTHEHUsT neUcTBuUi. Hcrmonp30oBaHME TIPU BBIUHUCICHUSIX II€PEMECTHUTEIBHOTO |
COYETaTEeIbHOTO CBOUCTB (3aKOHOB) CIIOKEHUS U YMHOXKEHUSI, pacpeIeIUTSIIbHOTO CBOMCTBA
YMHOKEHMUSI.

/lpoou
IIpencraBnenue o npobu Kak cnocoOe 3armucy 4acTH BeIUYMHBL. OOBIKHOBEHHBIEC JIPOOU.

ITpaBusibHBIE U HeNpaBUIIbHBIE ApoOH. CMemanHas 1poOb; IIpeJICTaBJIEHUEe CMELIaHHON Apoou
B BHJIC HENPaBWIBLHOM JpOOM M BBIJICJIEHUE ILE€J0M YacTU 4YHCJIa U3 HENpPaBWIBHOU ApoOu.
N3o0paxxenne papobeil TouykamMM Ha 4YHCIOBOM mnpsiMmoil. OCHOBHOE CBOMCTBO ApoOwH.
Cokparmienue apooeii. [IpuBenenue npobu k HoBoMy 3HamMeHaTtenro. CpaBHEHHUE IpoOei.

CrnoxeHue W BBIUMTaAHUE JpoOeil. YMHOXEHHEe U AejieHHe ApoOeil; B3auMHO-OOpaTHbIE
npobu. HaxoxkaeHne 4yacTy 1eJIoro U 1eJIoro NOero 4acTH.

Jecsatuunast 3anucek japodeit. IlpencraBienne aecATUYHON IpOoOUB BHUJIE OOBIKHOBEHHOM.
HN3o06pakeHne AecsITUYHBIX JpoOell TOUKaMHu Ha YUCIJIOBOU MpsiMoil. CpaBHEHHE JIECATUUYHBIX
poOeii.

ApudmeTnueckue JIeUCTBU C IECATUIHBIMU ApoOsiMU. OKpYTJII€HUE NECATUYHBIX ApOoOeii.

Pewenue mexcmoevix 3aoau

Permienre TeKCTOBBIX 3ajiau apuPMEeTHYIECKUM crtocoOoM. Perienue nmormdyeckux 3ajiad.
Pemenue 3aau nmepedbopoM BCceX BO3MOXKHBIX BapuaHTOB. Mcrosb30BaHWe IMPU PEOICHUH
3a/1a4 TaOJIHUII U CXEM.

Penrenme 3aaa4, coJacprKallux 3aBHCHMOCTH, CBA3bBIBAIOIIHWEC BCIWYHUHBI. CKOPOCTb,
Bpcwms, paCCTOSAHUC, IICHA, KOJIMYCCTBO, CTOUMOCTb. EaunHnine: HU3MCPCHUA: MACCHhI, O6’béMa,
ICHBI; PacCCTOAHHWA, BPCMCHH, CKOPOCTH. CBs3b MCXKAYy CAWUHHUIaMHU HU3IMCPCHUS KaK a0
BCIIMYHHBI.
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JIOKYMEHT NOAMMUCAH AJIEKTPOHHOUN MOJMKUCHIO.
Pemienne OCHOBHBIX 3aJad Ha JIpoOU.
IIpencraBieHne JaHHBIX B BHUJE TAOJIUI], CTOJIOYATHIX JHUArPaMM.

Hacnaonaa zeomempus

Harnsimaeie nipencraBieHust o ¢purypax Ha IUIOCKOCTHU: TOYKa, IpsiMasi, OTPE30K, JIyd,
yroJi, JioMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. [IpsiMmoii, ocTpblii, Tynoi u
Pa3BEPHYTHIN YIJIbL.

JnuHa oTpe3ka, METpUYEecCKHE €AUHMIBI JJIMHbL. J{jlmHa JjomaHol, mepumerp
MHOroyrojbHuka. Mi3aMepeHue u 1moctpoeHue yrioBC IMOMOIIBIO TPAHCIIOPTHPA.

Harnssmaele  npeacraBieHuss o  (purypax Ha  IUIOCKOCTH:  MHOTOYTOJIBHHK;
OpsSIMOYTOJILHUK, KBaJpaT; TPEYrOJIbHUK, O paBEHCTBE PUTYP.

Nzobpaxenue ¢puryp, B TOM 4uciie Ha kileTtdyaTrou Oymare. [loctpoenue koHdurypanuii
U3 JacTeld NpsIMON, OKPY>KHOCTH Ha HEJIMHOBAHHOW W KiieTdatoh Oymare. Mcrmonb3oBanue
CBOICTB CTOPOH U YTJIOB IIPSIMOYTOJIBHUKA, KBaJpara.

[Tnomanes OpsiMOYyroJbHUKAa 1 MHOIOYI'OJIbHHUKOB, COCTaBJICHHBIX U3 MPSIMOYIOJIbHUKOB, B
TOM YHCJIIe PUTYP, N300paKEHHBIX Ha KJIeTdaTou Oymare. EQUHUIIBI U3MEpEHUsT TIUTOMIA M.

Harnsnaele  mipencraBiieHHMsi O NPOCTPAHCTBEHHBIX — (HUTypax:  MPSMOYTOJIbHBIN
napajuiesenuiie], Ky0, MHororpaHHuku. M3o0pakeHue mnOpocTedux MHOTIOIPAHHHUKOB.
Pa3eépTku kybOa um mnapamesnenuniena. Co3gaHue mojaernedd MHOTOTpaHHUKOB (u3 Oymaru,
MIPOBOJIOKH, IJIACTUJIIMHA U JIP.).

O0BEM NpsIMOYTOJIBHOIO Napaiesienuriesia, kKyoa. Enuauinl usmepenust oobéma.

6 Kiacc

Hamypansnsie uucna

ApudmeTnueckue AEUCTBUS C MHOTO3HAYHBIMHU HATypajlbHBIMHU YHUCIAaMHU. YucCIOBBIE
BBIPAKCHUSI, TIOPSIJIOK JICUCTBHUM, UCIIOJIb30BaHHUE CKOOOK. Vcoib30BaHME TIPHU BBIYHUCIICHUSX
IEPEMECTUTEIBHOIO u COYeTaTEIBHOTO CBOMCTB CIIOKCHMUS u YMHOECHHUS,
pacnpeneauTeIbHOTO CBOMCTBA YMHOXKEHUsA. OKpYTriIeHUe HaTypaJIbHbIX UHCEII.

JlenmuTtenu W KpaTHBIE YHCIA; HAMOOJIBINUN OONIMN AenuTesIb U HauMEHbIlee oOIiee
KpaTHoOe. J{eTuMOoCTh CyMMBI U TIpOu3BeAeHUs. JleJleHne ¢ OCTaTKOM.

/Ipoou
OObIKHOBEHHasi ApoOb, OCHOBHOE CBOICTBO ApoOH, cokpalieHue japodeii. CpaBHeHUE U

ynopsiiounBaHue apooeil. Pemenne 3a1ay Ha HaX0XJACHUE YAaCTH OT LE€JIOr0 U LEJI0ro Mo €ro
gacTtu. J[pobHOe umuciio Kak pel3yabTat JejieHus. [IpencraBpieHue aAecITUYHONW ApOoOU B BHJIC
OOBIKHOBEHHOI JpoOU M BO3MOXKHOCTBH MNPEJCTABICHUS OOBIKHOBEHHON JpoOu B BHJE
JiecITUYHOM. JlecsiTuuHble ApoOU U MeTpHUYecKasl cuctemMa Mep. ApudmeTnyeckue 1eUCTBUS U
YHCJIOBBIE BBIPAYKEHUSI C OOBIKHOBEHHBIMU U JIECATUYHBIMU JIPOOSMHU.

OtHowienue. Jlemenne B AaHHOM oOTHouleHuWH. Macmrtab, nponopuusi. IIpumenenue
OPOINIOPLUN NPU PELICHUHN 3aJad.

[Tonsitue mpouenta. BrluucieHue nmpoueHTa OT BEIWYUHBI U BEJIMYUHBI MO €€ TMPOLEHTY.
BripaxkeHre nMpolEeHTOB AECATHUYHBIMH JIPOOsiMU. Perienue 3aj1au Ha OpPOLEHTHI. BeipaxkeHue
OTHOIIIEHUS BEJIMYUH B NPOLICHTAaX.

Ilonosrcumenvuvie u ompuyamenvHvle YucIa

ITonoxurenbHbIE U OTpULIATENbHBIEC yncaa. [lenbie uncna. Moaynbunucia, reoMeTpuidecKas
UHTEpIIpeTanusi MOAyJsl 4yucia. HM3oOpaxkeHHe dYHucell Ha KOOPIWHATHOW TIPSIMOMU.
YHucnoBeie 1mnipoMexyTku. CpaBHeHHe  uucell. ApudMEeTUYecCKHue  ACUCTBUS  C
MMOJIOKUTEIBHBIMHU U OTPULIATEIIbHBIMH YU CIIAMH.

IIpssMoyronpHasi cucTeMa KOOpJIMHaT Ha IJIOCKOCTU. Koop/inHaThl TOYKM HaA TUIOCKOCTH,
abcuucca u opauHata. [loctpoeHue Touek u GUTryp Ha KOOPJIUHATHOMW ITLIIOCKOCTH.

EyKGeHHble 8blIPAIHCCHUA
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JIOKYMEHT NOAMMUCAH AJIEKTPOHHOUN MOJMKUCHIO.

ITpumenenue OyKB JIJIsI 3alTHCH MaTEMAaTUYECKHUX BBIPpAKCHUN UTIpeiokeHui. CBolicTBa
apupmMeTHIecKuXx AeicTBUN. ByKBeHHbIE BBIPA>KEHHUSI U YHUCIJIOBBIE ITOJACTAaHOBKU. ByKBEeHHBIC
paBEeHCTBA, HaXO>XXJIEHWE HEU3BECTHOro KOMMOHEHTa. Popmynbl; ¢GOpMysbl IEepuMeTpa U
IJIOIIA N MPSIMOYTOJILHUKA, KBaJparTa, o0bEéMa rmapauienenumneaa u Kyoa.

Pewenue mexcmoevix 3aoau

Pemenune TeKCTOBBIX 3amad apuPMETHISCKHUM CITOCOOOM. PelneHue Jorudeckux 3ajad.
Penrenue 3a1a4y mepeOoOpoM BCeX BOZMOXKHBIX BAPUAHTOB.

Pemenue 3amau, coaepskalivux 3aBHCHUMOCTH, CBSI3BIBAIONINX BEJIWYUHBI: CKOPOCTbD,
BpEeMsl, paCCTOSIHHEC; II€HA, KOJHUYECTBO, CTOMMOCTb; MPOU3BOJIUTEIHLHOCTh, BpeMs, OO0OBEM
pa6oTel. EXMHUIIBI U3MEPEHUsI: MAaCChl, CTOMMOCTH;, PACCTOSIHUSI, BDEMEHH, CKOPpOCTU. CBsI3b
MEXK/Iy €IUHUIIAMHU U3MEPEHUS KaXKJI0W BEJIIUYUHBI.

Pemenune 3azad, CBsI3aHHBIX C OTHOIICHHUEM, HOPOHOPIUOHAILHOCTHIO  BEJIUYMH,
MPOILICHTAMH, PEIIIEHHE OCHOBHBIX 3aj7ad Ha JAPOOUH TPOIICHTHI.

O1ieHKa ¥ IPUKUJIKA, OKpyTJIeHHEe pe3dyibTara. CocTaBIieHHE OYKBEHHBIX BBIPAXKCHUM

O YCJIOBUIO 3a1a4H.

IIpencraBieHne JaHHBIX C TOMOIIBIO TaOIHUI U AuarpamMM. Cto04uaTbie JUarpaMMbl: YTCHHE
U mocTpoeHue. UTeHne KpyroBbIX JUarpaMm.

Hacnaonasa zeomempus

Harnsaaueie npenacrasieHuss o purypax Ha IUIOCKOCTU: TOYKA, IpsiMasi, OTPE30K, JIyY,
YIoji, JJOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTb, KPYT.

BzaumMHoe pacnosiokeHue JByX HOpsSIMbIX Ha ILIOCKOCTH, IlapajuyleJbHbIE IIPsIMbIE,
NEPIICHAUKYJISIpHBIC NpsiMble. MI3MepeHne pacCcTOSTHUN: MEXy ABYMs TOYKaMH, OT TOUKH
0 OpsSIMOM; JJIMHA MapuIpyTa Ha KBaJIpaTHOM CETKE.

N3mepeHne u NOOCTpOEHUE YIJIOB C MOMOIIBIO TpaHCHoOpTHUpa. Buibl TpeyrojabHUKOB:
OCTPOYI'OJIbHBIM, MNPSAMOYIOJIbHBIN, TYIIOYIOJIbHBIM; paBHOOEAPEHHBIH, PaBHOCTOPOHHUM.
YeThIpEXYTOJBbHUK, IPUMEPBI  YETBIPEXYTOJABHUKOB. IIpAMoyronsHuk, KBajgpar:
UCHOJIb30BaHHE CBOWCTB CTOPOH, YIJIOB, JAuaroHasei. M3oOpakeHue reoMeTpuyecKux
¢uryp Ha HenuHOBaHHON OyMmare ¢ HCIIOJIb30BAaHUEM [UPKYJIS, JIMHEWKH, YTOJbHHUKA,
TpaHcnoptupa. Iloctpoenus Ha kjeTuaTtoii Oymare.

Ilepumerp ™HoOroyroapHuka. IloHsATHe 1UIOmIaAuM QUIYypbl; E€AUHHUIIBI HU3MEpPEHUS
mromaau. [ Ipudnnx€HHoe n3MepeHue miIomaan Guryp, B TOM 4HUcie Ha KBaJpaTHOU CeTKe.
I[Tpubdnan>xk€HHOE N3MEPEHUE JUTUHBI OKPY>XHOCTH, TUIOLIAAN KpyTa.

CumMeTpusi: IeHTpajlbHasl, OCeBasl U 3€pKajibHasi CUMMETPUH.

ITocTtpoenne cuMMeTpUYHBIX QUTYP.

Harnsinable nmpeicTaBieHus O IPOCTPAHCTBEHHBIX (DUTypax: Napajiesenunesn, Kyo, npusma,
nupamMuga, KOHYC, HMIMHIApP, Imap u cdepa. M3o0paxeHHe NPOCTPaHCTBEHHBIX (Uryp.
IIpumepsl pa3BEPTOK MHOIOIpaHHUKOB, LMIMHIApa W KoHyca. Co3naHue Mojaeseu
MPOCTPAHCTBEHHBIX QUTYp (M3 Oymaru, NpoBOJIOKH, IUIACTUIINHA U JIp.).

Ilousitue 00BEMA; eauHUIBI u3MepeHuss o0béMa. OO0BEM  HOPAMOYWOIIBHOTO
napajuiesenunena, Kyoa.
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JIOKYMEHT NOAMMUCAH AJIEKTPOHHOUN MOJMKUCHIO.

IUIAHUPYEMBIE TIPEJMETHBIE PE3VJIbTATbI OCBOEHUS PABOYEM ITPOIPAMMbI KYPCA (ITO
I'OJAM OBYUEHIA)

OcBoenune yuyeOHOro kKypca «MaremaTuka» B 5—6 Kkjlaccax OCHOBHOM IIKOJIBI JOJDKHO
obecrieunBaTh JOCTH)KEHHUE CIICIYIOMIUX MPEAMETHBRIX 00pa30BaTEIIbHBIX PE3yIbTaTOB:

5 kiacce

Yucna u eviuucinenusn

— ITloHuMaTh ¥ OPaBUIBHO YHOTPEOISITh TEPMUHBI, CBSI3aHHbIC C HATYpaJIbHBIMU YHCJIAMHU,
OOBIKHOBEHHBIMH U JIECITUIHBIMU APOOSIMU.

— CpaBHuBaTh U YHOPSJA0OYUBATH HATypaJIbHbIE YMCJA, CPABHUBATHB IPOCTEUIINX CIydasixX
OOBIKHOBEHHBIC IPOOH, TECATUIHBIC IPOOH.

— CooTHOCUTBH TOYKY Ha KOOPJAMHATHON (YHUCIOBOM) IPSAMOM C COOTBETCTBYIOIIUM €M
YHUCIOM M M300pakaTh HAaTypaJbHBIC YHUCIIA TOUKAMU Ha KOOPAMHATHOMN (YHUCIIOBOM) IPSIMOIA.

—  BpmmonHsaTe apudmeTnueckue AeUCTBUS € HAaTypalbHbIMHU YHUCJIaMH, C OOBIKHOBEHHBIMH
JIPOOSIMU B TPOCTEHIINX CITydasiX.

—  BpINOJIHATE NPOBEPKY, NIPUKUIAKY PE3YJIbTATA BEIYUCICHUM.

—  OxpyrisaTh HaTypajlbHbIE 4YHCIIA.

Pewenue mexkcmosvix 3aoay

— Pematp TekcTOBBIC 33/1a4M apUPMETUIECKHUM CITOCOOOM U C MOMOIIBI0 OPraHU30BAHHOTO
KOHEYHOTO Itepebopa BCceX BO3MOKHBIX BApUAHTOB.

— Pemartp 3agauu, coziepkaiye 3aBUCUMOCTH, CBSA3BIBAIOIINE BEIIUYUHBI: CKOPOCTh, BPEMSI,
paccTosiHuE; 1IeHa, KOJIUYECTBO, CTOUMOCTD.

— Hcnonp30BaTh KpaTKUE 3aIlMCU, CXEMBbI, TaOIULIbl, 0003HAYECHUS IIPU PEILIEHUHN 3a1a4.

— Tlonp30BaTbhCsi OCHOBHBIMH €JIMHULIAMH U3MEPEHUsI: 1IEHbI, MAacChl; PACCTOSIHUSL, BPEMEHH,
CKOPOCTH; BhIpaXKaTh OJIHU €JIMHUILIBI BEIINYUHBI Yepes3 JApyrue.

— MU3Bnekartp, aHAIIU3UPOBAThH, OLICHUBATh MH(POPMAIUIO, TIPEICTABICHHYIO B TabiuIle, HA
CTOJIOUATON guarpaMMe, UHTEPHpPEeTHPOBATh IIpPEACTaBJI€EHHbIE JaHHbIE, HCIOJb30BAaTh JaHHbIE
pU pelIeHNH 3aj1ad.

Hacnaonasa zeomempus

— Ilonp3oBaTbCsl T€OMETPUYECKMMH MOHSITHSIMH: TOYKa, HOpsiMas, OTPE3O0K, Jy4, YroJ,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

— IlpuBoauth npuMepsl OOBEKTOB OKPYIKAIOIIETO MUPa, UMEIOIINX (OPMY HM3yUEHHBIX
reoMeTpUYEeCKUX PUryp.

— Hcnonp30BaTh TEPMHUHOJIOTHUIO, CBSI3aHHYIO C yIJIaMH: BEPIIMHA CTOPOHA; C
MHOTOYT'OJIbHUKaMH: yT'OJI, BEpIIIMHA, CTOPOHA, IUaroHalib; C OKpPY>KHOCTBIO: paauyC, ITUaMETP,
LEHTP.

— MH3oOpakaTh H3y4de€HHbIE TIeoMeTpUyeckue (Urypbl Ha HEJIMHOBAaHHOW M KieTdaToOM
Oymare ¢ OMOILBIO IUPKYJIS U TUHEUKH.

— HaxoauTp OJaWHBI OTPE3KOB HETOCPEACTBEHHBIM HU3MEPEHHUEM C MOMOILIBIO JIMHEHKH,
CTPOUTH OTPE3KM 3aJaHHOU NJIMHBI; CTPOUTH OKPY>KHOCTH 3aJaHHOTO pajguyca.

— Hcnonp30BaTh CBOICTBA CTOPOH M YIJIOB NIPSMOYTOJIBHUKA, KBaJgpaTa JJIsl UX IIOCTPOEHMUS,
BBIYMCIICHUS TUIOLIAAU U IEpUMETpPA.

—  BpuucasaTh nepuMeTp U oAb KBajgpara, IpsSIMOyroJdbHHUKA, (PUTYpP, COCTaBICHHBIX U3
NPSIMOYTOJIBHUKOB, B TOM 4HCJie PUTYP, U300paKEHHBIX Ha KJIeT4aToOl Oymare.

— Tlonp3oBaTbCsi OCHOBHBIMH METPUUYECKUMHU €AUHHUIIAMU HU3MEPEHUs JUIUHBI, TUIOLIAIU;
BbIpakaTh OJTHU €IMHUIIbI BEIUYUHBI Yepe3 JIpyTrHe.

— Pacnio3naBaTth napasuienenuriesl, Ky0, MCIIOJIb30BaTh TEPMHHOJIOTHIO: BEpIIMHA, PEOpO
rpaHb, U3MEPEHUS; HAXOAUTh U3MEPEHUs Napaiesienurieia, kyoa.

— Bpruucnasare 06bpEM KyOa, mapauienenunesia no 3aJaHHbIM U3MEPEHUsIM, MOJIb30BaThCS
eIMHULIAaMU U3MEpPEeHUs1 0ObEMA.
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— Pemarte HECJIOKHBIE 33/1a4M HA U3MEPEHUE T€OMETPHUYECKUX BEJIMYMH B INMPAKTHYECKHX
CUTYyaLIUIX.

6 Kiace

Yucna u eviuucinenusn

— 3HaTh U NOHUMATh TEPMHUHBI, CBSI3aHHBIC C PA3JIUYHBIMU BHJIAMH YHCEII U cIOco0aMu UX
3aIMCH, MePEXOIUTH (€CIIM 3TO BO3MOKHO) OT OJTHOU (hOPMBI 3aITMCH YHCIIa K IPYTOH.

— CpaBHUBaTh U YIOPSJIOUMBATH LICJIbIE€ YHCJIa, OOBIKHOBEHHBIC U JECITHUYHBIE APOOH,
CpaBHHMBATh YHCJIA OJTHOT'O U PA3HBIX 3HAKOB.

— BremmonHsATh, codeTas yCTHbIE W IMHUCBbMEHHBIC TIPUEMBI, apuMETHIECKHUE NCHUCTBUS C
HaTypaJbHBIMH UM LEJBIMH YHUCJIAaMH, OOBIKHOBEHHBIMU U JECSITUYHBIMU JPOOsSIMHU,
MOJIOKUTEJIbHBIMU U OTPULIATEIbHBIMU YHUCIIAMHU.

— BpludcaaTe 3Ha4Ye€HHST YUCIIOBBIX BBIPAXKXEHUU, BBINOJHATH TIPUKHUJKY W OLCHKY
pe3yabTaTa BBIYMCICHHI; BBINOJHITH IPEOOpa3OBaHUSI YHUCIOBBIX BBIPAKEHUNW Ha OCHOBE
CBOMCTB apu(PMETHICCKUX TCHUCTBUM.

—  CoOTHOCUTH TOYKY Ha KOOPJMHATHOM IPSIMON C COOTBETCTBYIOLIIUM €U YHUCIOM U
n300pakaTh 4Mciia TOYKaMH Ha KOOPAUHATHOM MPSIMON, HAXOAUTh MOIYJIb YUCIA.

— COOTHOCHUTH TOYKH B HNPSIMOYTOJBHON CUCTEME KOOPJAMHAT C KOOPJAUHATAMU ITOU TOUYKH.

—  OxpyrasaTh LeJible Yucia U JIeCATUYHbIEC IPOOH, HAXOIUTh NPUOITHIKSHUS YHUCE.

Yucnoevie u 0yKeeHHbIE BbIPAINCCHUSA

— IloHumatpe u ynorpeOasaTh TEPMHUHBI, CBA3aHHbBIE C 3alHUCBhIO CTEIIEHU 4YHCJIa, HAXOAUTh
KBaJIpaT U KyO 4ucClia, BBIYUCIATH 3HAUEHUSI YMCIIOBBIX BBIPAXXEHUI, COZIEPKAIINX CTEIECHHU.

— Tlonb3oBaThes NpU3HAKAMU AEJIMMOCTH, PACKIAAbIBaTh HATypaJIbHbIE YHCJIa HA IPOCTHIE
MHOYKHUTEJIH.

— Tloxp3oBaTbCcsi MacmITaboM, COCTABIISITH IIPOMOPIIUN U OTHOIIICHUSI.

— MHcnonbs3oBaThk OyKBbI 111 0003HAUYSHUS YUCEJI ITPU 3alIMCU MaTEMaTUUECKUX BbIpaKeHUH,
COCTaBJISITh OyKBEHHBIE BbIpaX€HUsA U (DOPMYJIbI, HAXOUTh 3HAaUCHUsI OYKBEHHBIX BBIpa)KCHUMH,
OCYULIECTBJIsISI HEOOXOAUMBbIE TTIOACTAHOBKHU U ITpeoOpa3oBaHUs.

— HaxoauTe HEeu3BECTHBIII KOMIIOHEHT PaBEHCTBA.

Pewenue mexkcmosvix 3aoau

— PemaTts MHOTOIIaroBbie TEKCTOBBIE 3a/1a4U apUPMETHUIECKUM CIIOCOOOM.

— Pemarp 3amaum, CBsI3aHHBIE C OTHOIICHHEM, IIPOMOPIMOHAIFHOCTHIO BEIWYHH,
MPOLEHTAMHU; pellaTh TPU OCHOBHBIE 33Jla4M Ha APOOH U MPOLIEHTHI.

— Pemarp 3a;maun, coageprkaniue 3aBUCUMOCTH, CBSA3BIBAIONINE BEIIMIUHBI: CKOPOCTh, BpEeMs,
paccTrosiHue, IeHa, KOJHMYECTBO, CTOMMOCTB; IMPOHU3BOJIUTEIILFHOCTh, BpeMs, 00béMa paloThl,
UCHOJIBb3Yysl apudMEeTHUEeCKHue AEeHCTBUSA, OILIEHKY, IPHUKHJIKY; IOJb30BaThCs €AUHULIAMU
U3MEPEHUsI COOTBETCTBYIONIUX BEJIMYHH.

— CocTaBisiTh OyKBEHHbBIE BBIPaKEHUS 110 YCJIIOBUIO 3aa4H.

— MH3BnekaTs nHpOpMaIUIo, MPEJICTABJICHHYIO B Ta0OJHUIIaX, HA JUHEHHOHN, cTOJIOUATON MiIN
KpYTOBOM JamMarpamMmax, MHTEPIPETUPOBATh MPEACTABICHHBIE JAaHHBIE; MCIIOJIb30BaTh JaHHBIE
MpU PEIIeHUH 3a1ad.

— IlpeacraBisath HHGOPMAIIUIO C TOMOIIBIO TAaOJIHUIL, JIUHEHHON U CTOJIOUATON JUarpaMM.

Hacnaonaa zeomempusn
— IlpuBoauthk npumMepbl OOBEKTOB OKpPY KAIOIIEro MHpa, UMEIOUIUX (POpMYy H3YyUYEHHBIX
F€OMETPUUYECKHUX TUIOCKUX U IPOCTPAHCTBEHHBIX (QUTYp, IPpUMEPHI PAaBHBIX U CUMMETPUYHBIX
¢uryp.
— HW300paxaTh C NOMOIIBIO HUPKYJISl, JUHEHKH, TpaHCIOPTUpPA HA HEJIWHOBAHHOW U
KJIeTyaTol Oymare W3y4deHHbIE€ IUIOCKHE TIeoMeTphdyeckue ¢Urypbsl M KOHQUIrypaluu,
CUMMETpPUYHBIE (PUTYPBHI.
— Ilonp3oBaTbCsi TE€OMETPUUYECKUMH TOHSTUSMH: PaBEHCTBO (GUTYp, CHUMMETpPHUS;

18



JIOKYMEHT NOAMMUCAH AJIEKTPOHHOUN MOJMKUCHIO.
HUCIIONB30BaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C CHMMETPHUEN: OCh CUMMETPHH, LIECHTP CUMMETPHH.

— Haxoauths BEJIWYMHBI YIJIOB U3MEPEHHUEM C IOMOILIBIO TPAHCHOPTHUPA, CTPOUTH YIJIbI
3aJaHHOW BEJIMYHMHBI, IIOJb30BATHCI IPU PELHICHUWM 3aJad TIPagyCHOM MEpOM YIJIOB;
pacrno3HaBaTh Ha YEPTEXKaxX OCTPBIM, IPAMOU, pa3BEPHYTHIA U TYIOU YTJIbI.

— BpluuciaTes AJIMHY JOMaHOW, HNEPUMETP MHOI'OYI'OJIBHMKA, II0JIB30BATHCS €IUHHUIIAMU
U3MEPECHMUSI JUIMHBI, BbIPAXKATh OAHU €AUHULIbI U3MEPEHHUSA JIJIUHBI Yepe3 ApPyTHE.

— HaxomuTp, UCTIONB3Ysl YEPTEKHBIE UHCTPYMEHTBI, PACCTOSIHUSI: MEXAY ABYMsS TOYKaMH,
OT TOYKHM IO IPsIMOMU, JUIMHY IIyTH Ha KBAJIPATHOU CETKE.

— Bpmuucaate momans (GuUryp, COCTaBJICHHBIX U3 MPSIMOYTOJbHUKOB, HCIIOJb30BaTh
pa3OueHue Ha NpPsSIMOYTOJIbHUKH, HA paBHbIE PUIYypBI, JOCTPAaUBaHUE J10 NPSIMOYTOJIBHUKA;
II0JIB30BATbCsI OCHOBHBIMHU €AMHHUIIAMU U3MEPEHUS IUIOLNAAM; BbIpaXKaTb OAHU C€IWHUIIbI
U3MEPEHUA IUIOLIAAU YE€PE3 APYTHE.

— Pacno3HaBaTh Ha MOJEIISIX U M300paKEHUSIX IMUPaMUy, KOHYC, HUJIMHIP, UCIIOJIb30BaTh
TEPMHHOJIOTHIO: BEPIIINHA, peOpo, TpaHb, OCHOBAaHHUE, pa3BEPTKA.

— MH3oOpakaTh Ha KJjIeT4yaTOM OyMare NpsiMOyTroJbHbIN Napaijesaenunen.

—  Bpmaucasate 060bEM NIPAMOYTOJIBHOTO NTapajiesienuneaa, Kyoa, I1ojab30BaTbCsl OCHOBHBIMU
€AUHHUIIAaMU U3MEpEeHUs1 00bEMA; BbI

— Pemark HecI10KHBIE 3a/1a4M HAa HaXOKIAEHUE F€OMETPUUECKUX BEIINYUH B IPAKTUYECKUX
CUTyalUsIX.
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TEMATUYECKOE INIAHUPOBAHUE VYEBHOI'O KVPCA (IIO I'OJIAM OBYYEHMUA)

5 kmacc (ue menee 170 u)

Ha3Banue pa3nena
(TemMbl) Kypca (4ucI0

OcHoBHoOe coepxaHue

OcHOBHbBIE BHUABI 1€ATCIBHOCTH

(43 v)

Uwucino 0. HarypanbHBIC
4yHUCcJia Ha KOOPJAUHATHOMN
OPsIMOM. CpaBHeHuUe,
OKpYTJIEHUE HAaTypPaIbHbBIX
qucel.

ApudmeTHdecKkue
IEUCTBUA C
HATypaJIbHBIMH YHCJIAMU.
CpoiicTBa  HyJs1  IIpH
CJIOKEHUHW U YMHO>KECHUH,
CBOMCTBAa €AUHULBI IIPU
YMHOKEHUH.
IlepemecTurenbHOE u
COYETATEJIbHOE CBOMCTBA
CJIOKCHHSI U YMHO>KEHUS,
pacrnpeneanuTesIbHOe
CBOMCTBO YMHOXXCHMUSI.

Jenutenu wu  KpaTHbIE
qucia, pa3ioKeHue
gpcja Ha MHOXHUTEIIH.
JleaeHue C  OCTaATKOM.
Ilpocteie u cocTaBHBIE
qycIa. IIpn3naknu

nenumMmoctu Ha 2, 5, 10,
3, 9.

CreneHb C HaTypaJlbHBIM
MOKa3aTeJIEM.

YHuciaoBbl€ BBIPAKEHUS,
HOPSIIOK AEHUCTBUUA.
Penienue TekCTOBBIX
3a7a4 Ha BCe
apudMeTHIECKHe
JEUCTBUS, HA ABUXKEHUE U
MOKYTIKH

00yJarumuXxcs
4aCOB) y m
HarypaabHble JecsTuunast cucrema Yurath, 3aNUCHIBATH, CPaBHUBATH
qyucja. JelicTBusi ¢ CYMCJICHMUS. Pan HaTypaJibHbIC 4YHCJIa, Npeliaratb H
HATYpPaJIbHbIMH HaTypaJTbHBIX 9HCell. 00Cy:K1aTh CHOCOOBI YIOPSIOYNBAHUS
quCcJIaMU HarypanbHubiit psina. qHCeII.

HN300paxkarb KOOPAMHATHYIO IIPSIMYIO,
oTMe4YaTh qHciia TOYKaMU Ha
KOOPAUWHATHOW OPsAMOMU, HAXOAUTHb
KOOPJIMHATHI TOYKH.

HccaenoBarb CBOMCTBA HATypaJbHOIO
psana, yncen 0 m 1 mpu CIOXXKEHHH H
YMHOXEHUH.

Hcnoab3oBars NpPaBHJIO OKPYIJICHUS
HaTypaJbHbIX YUCE.

BbInoJaHATH apudgmernyecKue
AeificTBMSI C HATypaJIbHBIMHU YHCJIaMH,
BBIYMCJIATL  3HA4YCHUsI  YHCJIOBBIX
BBIp@XKEHUH CO CKOOKamMu U 0e3
CKOOOK.

3anuceIBaThL IPOU3BEICHUE B BUJEC
CTENEHH, YUTATh CTEIIeHHU,
HCII0JIB30BATh TePMHUHOJIOTHIO

(ocHOBaHUe, MOKA3aTesb), BBIYUCIATH
3HAYEHUs CTEIICHEH.

BbINOJIHATE NPUKUAKY H  OLEHKY
3HAYECHUU YUCIIOBBIX BBIpAYKECHUM,
npepjiaraTb U NPUMEHATH MNPUEMBI
NPOBEPKU BbIYMCICHUM.

Hcnoab3oBare 1NpH  BbIYHCJICHHUAX
IIEPEMECTUTEIIPHOE M COYETATEIbLHOE
CBOMCTBA CJOXKEHHUS W YMHOXEHMUS,
pacrpeneauTenbHOe CBOMCTBO
YMHOKEHUS; ¢dopmyaupoBarnb "
NPUMEHATHh NMpaBUJa MMpeoOpa3oBaHUs
YHUCJIOBBIX BBIPAKEHUM Ha  OCHOBE
CBOMCTB apu(PMETUUECKUX JIeHCTBUH.

HccaenoBath 4UCJIOBBIE
3aKOHOMEPHOCTH, BbIJIBUTaATh "
000CHOBBIBATH TMI0TE3bl,
¢popmyaupoBars 00001IeHNS U BHIBO/IbI
no pe3yJibTaraMm MPOBEAEHHOTO
HUCCJIIEIOBAHUSI. ®opmyaupoBarhb

ompeaejieHusl JCIUTENSI U KPaTHOTO,
HA3bIBATH JCIIUTEIN U KPAaTHBIC YHUCJIA;
pacno3HaBaThb MPOCTHIE U COCTaBHBIC
yucia; (popMyJUpoOBaATh U NMPHUMe-ATh
NpU3HAKHU JIeIUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJTOPUTM  PA3JIOKCHUS
YUCcjla Ha  OPOCThIE  MHOXKHUTEIIH;
HAXOAMTL OCTAaTKA OT JEJeHus U
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JIOKyMEHT MOJNMCaH 3JIEKTPOHHOMN MOIHUCHIO.

HEIMOJIHOE YaCTHOE.
Pacno3HaBaTrh UCTHUHHBIE U JIOKHbBIE

BBICKA3bIBAHUS o HaTypaJIbHBIX
4uciiaX, NPUBOAUTH MpPHUMEPbI U
KOHTPIIPUMEPHI, CTPOUTH
BBLICKA3bLIBAHHUS u OTPHUILIAHUSA
BBICKA3BIBAHUM o CBOMCTBaxX
HaTypaJIbHBIX YHCEII.

KouncrpyupoBarb MaTeMaTH4ecKne

NPEAJIOKEHUA C IMOMOIIBIO CBA3OK «H»,
«UIIN», «KCCIIH..., TO...».

Pematn TEKCTOBBIC 3a71a9u
apupMeTUICCKUM cnocodom,
HCMOJIb30BATh 3aBUCHMOCTH MEXKIY
BEIIMYUHAMHU (CKOpOCTH, BpeMs,
paccrostHue; IICHA, KOJIMYECTBO,
CTOUMOCTH U Jp.): AaHAJIU3UPOBATH U
OCMBICJINBATH TEKCT 3ajJ1a4H,
nepegopmMyIupoBaTh YCIJIOBHE,

U3BJIEKATh  HEOOXOJMMbIE  JaHHBIE,
YCTAaHABJIMBATH 3aBUCUMOCTU MEXIY
BEJIMYUHAMH, CTPOMTH JIOTHYECKYIO
LIENOYKY pacCy>XJICHUM.
MoaeaupoBarhb XO4 pEeUICHUs 3a1a49U
C  IIOMOWIBIO  PUCYHKA,  CXEMBI,
TaOIUIIBI.

IIpuBoaNTHL, pa3dupaTb, OLEHHUBATH
pa3IMYHbIE PEIISHHUs], 3alIUCU PEIIeHUN
TEKCTOBBIX 3ajady.

Kputnueckn oneHMBATh NOIYyYECHHBIN
pe3ynbTar, OCylIeCTBJIATH
CAaMOKOHTpOJIb, HPOBEPsIsI OTBET Ha
COOTBETCTBHUE  YyCJIOBUIO, HAXOAUTH
OITNOKHU.

PemaTsp 3a1auu ¢ noMoI1bI0 TIepedopa
BCEX BO3MOYXHBIX BADUAHTOB.

3HAKOMHUTBCS ¢ UCTOPUEH pa3BUTHSA

JianHbl.  OKpy»XHOCTh H
KpYT.

IIpakTHueckas pabora
«llocTtpoenune y3opa wu3
OKPY>KHOCTEI».

VYron. Ilpsimoii, oCTphIid,
TYyOOM W pPa3BEPHYTHIN

apudmMeTnku
Harasgnas Touka, npsimasi, Pacno3naBaThb Ha yepTe)ax, pUCYHKAX,
reomerpusi. JIunun oTpe3ok, ryd. Jlomanasi. ONHCLIBATh, HCIOJIB3Y S
Ha miockoct (12 1) H3mepenue JUTUHBI TEPMUHOJIOTHIO, U n3o0paxars C
oTpe3Ka, METPHUICCKHE MOMOIIBIO YePTEKHBIX HHCTPYMCHTOB:
€IMHUIILI U3MEPCHUS TOUYKY, TPSIMYIO, OTPE3O0K, JIy4, YTOJ,

JIOMaHYI0, OKPY>KHOCTb.
Pacno3naBatb, NpUBOAUTHL NPHUMeEPbI
00BEKTOB pEalbHOTO MHpA, HMEIOIIUX
bopmy u3ydeHHBIX PUTYp, OLIEHUBATH
X JIMHEWHBIE pa3Mepsbl.

Hcnoab3oBarh JIMHEUKY u
TPAHCIIOPTUP KaK WHCTPYMEHTHI IS
MOCTPOEHUSI U U3MEPEHUSA: U3MEPATH

YTJIBL. HMsmepenne JJIAHY  OTpe3Ka, BEJIW4YHUHY YIJIa;
YyTrJoB. CTPOUTH OTPE30K 3aJIJaHHOW JIJIMHBI,
IIpakTHyeckas padora yToJg, 3aJJaHHOM BCJIIMYUHEI;
«ITocTpoenune yrioB OTKJIAABIBATh  [UPKYyJIEM pa HbIC

OTPE3KH, CTPOUTH OKPY>KHOCTh
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JIOKyMEHT MOJNMCaH 3JIEKTPOHHOMN MOIHUCHIO.

3a7aHHOrO  panuyca. HM3o0paxkarth
KOH(pUTYpaluu reoMeTpudecKkux Gpuryp
U30TPE3KOB, OKPY>KHOCTEU, UX HaCTEU
Ha HEJIMHOBAHHOW M KJIeTYaTOM Oymare;
npeaJiarathb, ONMCbHIBAaTh U 00CYyXK1ATh
CIoco0bl, AJArOPUTMBbI IOCTPOECHUS.

Pacno3naBatr U wu3o0pakars Ha
HEJIMHOBAaHHOW W KJIET4aTOW Oymare
pPsIMOM, OCTPBII, TYIIOU, pa3BEPHYTHIN

TJIbl; CPABHUBATh YIJIbL.

BIYMCJIATDH AJINHBI
JIOMAaHBbIX.

OTPE3KOB,

IHoHMMAaTh U MCNOJIB30BATH NPH PelleHuHn
3a/1a4 3aBUCMMOCTH MEXI1y €IUHHUIIAMHU
METPUYECKON CUCTEMBI MEP; 3HAKOMHUTHCS
C HEMETPUYECKUMH CUCTEMaMHU MED;
BBIPAXKATh JUIMHY B PAa3JIUYHBIX €IMHUIIAX
n3Mepenus. MccaenoBatb Gurypsl u
KOH(UTYpaIuH, UCTIOJIB3Ys THU(POBHIE

pecypchl

OO0BLIKHOBEHHBIE
Apoou

(48

Jpo6b. IlpaBuwibHBIC H

HEITpaBUJIbHBIC JIPOOH.
OcHoBHOE CBOMCTBO
poou. CpaBHeHHe
poOeH.

Ci10’keHHUE U BbIYUTAHUE
OOBIKHOBEHHBIX JIPOOCH.
CwMenranHas ApoOkb.
VYMHOXKXEHHUE U JeJICHHE
OOBIKHOBEHHBIX JIpO0Oeii;
B3aHMHO-00paTHBIE
JIpoou.

Penrenue TEKCTOBBIX
3a/1ad9, coJiep KaIux
Ipobu. OcHOBHBIE

3ajJla4yd Ha ApOOH.
ITpumenenue OyKB 1JIsI
3aITuCcHu
MaTeMaTHYECKUX
BBIPAXXCHUU U
NPEIIOXKEHUNU

MoaenupoBarthb B rpaguydeckou,
npeaMeTHo  ¢opMe, ¢ IIOMOIIBIO
KOMIIbIOTEpa TIOHSITUS W CBOMCTBA,
CBsI3aHHBIC C OOBIKHOBECHHOM ApPOOBIO.
Yurath M 3alUCHIBAaTh, CPaBHUBATH
OOBIKHOBEHHBIE  JIpoOH, mNpemIararhb,
000CHOBBIBATH H 00CYkKIaTh CHOCO ObI
YOOPSA0OYUBAHUS APOOEii.

HN306paxkaTh OOBIKHOBEHHBIC JIpOOU
TOUKaMM Ha KOOPJAHMHATHOMW TMIPSIMOIA;

HCIOJIb30BATh KOOPJAUHATHYIO
NPSIMYIO JUISI CpaBHEHUSI IpOOeit.

DopMyJTHPOBATH, 3anuCchIBaTh c
NoMoOIbI0 OYKB OCHOBHOE CBOMCTBO

OOBIKHOBEHHOW JpoOH; HCNOJIb30BaTh
OCHOBHOE CBOMCTBO Ipodu JUISt
COKpalieHus1 JpoOeil U MNpUBEICHUS
poON K HOBOMY 3HAMEHATEJIO.
IIpeacraBasATh CMEMAHHYIO JApOOb B
BHUJI€ HENPABUJILHOMN U BBIAEISITH LIETYIO
4acTh YHCJIa U3 HENPaBUIBHOU ApOOH.
BbinoaHATh apumMeTrHyecKkne 1eHCTBUA
¢ 0OBIKHOBEHHBIMH JPOOSIMU; NPUMEHATH
cBoiicTBa apupMETHYECKUX JAESUCTBUI
JUISL pallMOHAJIM3AIlMM BBIYUCICHUM.
BbINOJHATL NPUKUAKY M OUEHKY
pe3ynbTara BBIUYMCIICHUN; Npepjaratb M
NPUMEHATH NpHUEMBbI NPOBEepPKHU
BBIYMCIICHUU.

IIpoBoauTs MCCIICIOBAHUS
npoOeii, omnupasick  Ha
SKCIIEPUMEHTBI (B TOM
IMOMOIIIBI0O KOMIBIOTEPA).
Pacno3HaBaTh HCTHHHBIE U JIOXXHBIE
BBICKa3bIBaHUSI O JpoOOsIX, NPHUBOJAUTH
NpUMepbl U KOHTPIPUMEPHI, CTPOMTH

CBOWCTB
YUCIJIOBbLIE
qucjie ¢
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JIOKyMEHT MOJNMCaH 3JIEKTPOHHOMN MOIHUCHIO.

BBLICKA3LIBAHUSA u OTpUILIAHUS
BBICKa3bIBAaHUMU.
Pemiarn TEKCTOBBIE 3aa4u,

coJiep kalle JApoOHBbIE JTaHHBIC, U
3aJlaud Ha HAXO0’KJEHHE YacTH 1ICJIOTO
M IIEJIOro IO €ro YacTH, BBIABJIATL MX
CX0/ICTBA U pa3In4us.

MopaeaupoBarhb X0 peUICHU 3a1a4u
c TMTOMOIIBIO pUCYHKA, CXEMBI,
TAOJIULIBL.

IIpuBoauTH, pa3déMparb, OLIEHUBATH
pa3yin4yHbIC pEeUICHUs, 3alIMCHU PEILICHUMN
TEKCTOBBIX 3asad.

Kpurndeckn OouneHUBATH NOJYYEHHBIN
pe3ynbTar, OCYILIECTBJIATH
CaMOKOHTPOJIb, HOPOBEPsIs OTBET Ha
COOTBETCTBHUE YCJIOBHIO, HAaXOAUTh
OIIUOKMU.

3HAKOMHUTBCHA C HMCTOpPHEH pa3BUTHUS
apu(pMEeTUKHU

Harasanas
reoMeTpus.
MHOroyroJibHUKHu
(10 u)

MHOroyrojJbHHUKH.
YHeThIpEXYTOJIbHUK,
NpsIMOYTOJIBHUK,
KBaapar.

IIpakTnueckas pabota
«llocTpoenune
OpsAMOYTOJIBHUKA C
3alaHHbIMU CTOPOHAMH
Ha HEJIMHOBAHHOM
Ooymarey.
TpeyroinbHUK.
Ilnmomanes wn nepumerp
PpsAMOYTIOJIbHUKA u
MHOT'OYT'OJIbBHUKOB,
COCTaBJICHHBIX U3
IPsIMOYTOJIBHUKOB,
€JINHUILIbI U3MEpPEHUS
IJIOINAaH. Ilepumerp
MHOT'OYT'OJIbHHUKA

OnuceiBarts, HCIIOJIB3YS
TePMHHOJIOTHIO, H300paxkaTh c
IIOMOILBIO YEPTEKHBIX HWHCTPYMEHTOB
U OT PYyKH, MOAEIHUPOBATh U3 Oymaru
MHOT'OYT'OJIbHUKH.

IlpuBoauTH NpUMepPbI OOBEKTOB
peadbHOTO MHUpa, HMEIUX Gdopmy
MHOT'OYTOJIbHUKA, IPSIMOYTOJbHHKA,
KBaJpaTa, TPEyrojbHUKa, OLEHUBATH
UX JIMHEUHBbIE pa3Mepbl. BBIUMCIATH:

HepUMETP TpPEyrojbHUKA,
OpPsIMOYIOJIBHUKA, MHOI'OYTI'OJIBHUKA;
JIomanb OpsIMOYTOJIBHHKA,
KBaJpara.

HN3o6paxaTs OCTPOYTOJIBHBIE,

OpsIMOYTOJIBHBIE UM TYHOYI'OJIbHBIE
TPEYTOJIBHUKH.

Crpouth Ha  HCJIWHOBAHHOW WU
KJetyatTol  Oymare  KBaapaT |
OPSIMOYTOJIbHUK c 3aJITaHHBIMU
JJIMHAMU CTOPOH. Hccnenosarnb
CBOMCTBA IMPSIMOYIOJIbHUKA, KBajJpaTta
NyTéM 3KCHEpPUMEHTa, HAOIIOJCHUS,
U3MEPEHMUS, MOJI€JIMPOBAHMUS;
CpaBHHBAaTh CBOMCTBa KBajJpara H
OpsSIMOYTOJIBHHKA.

Koncrpyuposarn MaTeMaTH4YeCKHe
NpelJIOKeHHs1 C TIOMOIIBIO  CBSI30K
«HEKOTOPBIN», «JTI000I.

PacniozHaBaTh HWCTUHHBIE U JIOKHBIE
BBICKA3bIBaHUsI O MHOT'OYTI'OJBHHUKAX,
NPUBOJAUTH npuMepbI u
KOHTPHPUMEPHIL.
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HccnenoBars 3aBHCHMOCTH IUIONIAIU
KBaJipaTa OT UITU-bI €r0 CTOPOHBI.
Hcnoab3oBarb CBOMCTBA KBAaJpaTHOU

CeTKH s  TOCTpoeHust  uryp;
pa3ouBarTh NPSIMOYTOJIbHUK Ha
KBaJpaThl, TPEYTOJIbHUKH;

coCTaABJIATH (QUTYPHI U3 KBaJApaToB U
OpsIMOYTOJIBHUKOB MW HaXOJIUTh UX
Iomnaab, pa3buBate ((Gurypsl Ha
OpsIMOYTOJIBHUKU W KBaJpaTbl U
HaXOOUTh UX ILIOIIAIb.

Bbipaxkars BEeIMYMHY IUIOIIAJAM B
pa3IMYHbIX eJIMHHUIIaX U3MEPEHUSA
METPUYECKON CUCTEMBI MEp, MOHUMATH
U UCHOJIB30BAaTh 3aBUCUMOCTH MEXKIY
METPUYECKUMU €JMHUIIAMHU HU3MEPEHUS
TIJIOIIATH.

3HAKOMHUThCS C npumMepamu
INIPUMEHCHUA IUIoOIagW M IICpUMETpa B
IIPAKTHUYCCKHUX CUTyaluiax. Pemiatnb
3aJavumn "3 peaHBHOﬁ KU3HU,

npeajiaratb U 00CyKI1aTh pa3iM4HbIe

CIIOCOOBI PCLICHMA 3ada4

JlecaTHUHBIE
apoou
(:?8 q)

HecsaTrnunast 3alucCh
JpoOei. CpaBHeHue
JIECSITUYHBIX APOOEH.

JencTBus C
JIECSITUYHBIMU JIPOOSIMU.
Okpyrienue
JIECITUYHBIX ApOoOei.

Permmenue TEKCTOBBIX
3aad4, coaepKalmux
pobu. OcHOBHBIE

3aJlayyu Ha Apoou

IpeacraBiasiTh JICCITUIHYIO APOOb B BHJIC
OOBIKHOBCHHOUW, YHMTATh M 3aNHChIBATh,
CPaBHUBATH JIECATUYHbBIC npoou,
npeaiaratb, 000CHOBBIBATHL H 00CYKIATH
Cnoco0bl  YIOPSIAOYMBAHUSL  JICCITUUHBIX
JpoOeii.

HN3o6paxkaTh IecaTUYHBIE IPOOU TOYKaAMU
Ha KOOPAHUHATHOU MPSIMOMU.

BbISIBJISATH CXOACTBA M Pa3JIMYUs TTPABUI
apupMEeTHIECKUX ANEUCTBUU c
HAaTypaJIbHBIMH YHCJIaMU U AECITHUYHBIMU
pOoOsiMU, OOBSICHSITH UX.

BbInosHATHL apudmeTudecKkue JIEHCTBUS C

OECATUYHBIMU PpOOsIMU; BBINOJIHATH
NPUKHIAKY )7 OLICHKY pe3yabTrara
BBEIYUCIICHUHN.

IIpumensaTs cBoiicTBa apudmMeTHUYECKUX
nelcTBUM ISt pauroHanM3anuu
BBIYUCJICHUU.

IIpumeHaTh NpaBHJIO OKpPYIJICHHUHA
NEeCITUYIHBIX Tpooei. ITpoBoauTh
HCCJIe0BaAHUSA CBOMCTB JIECSITUYHBIX
pooei, Onupasich Ha YHUCIIOBBIE

SKCIIEPUMEHTHI (B TOM YHCJIE C IMOMOIIHIO
KOMIIBIOTEPA), BBIABMIaTb TIHNOTE3bl U
MPUBOJAUTH UX OOOCHOBAHUSI.

PacnmodHaBaTbh WCTHHHBIE W JIOKHBIE
BBICKA3bIBaHUSI O JIpo0OsiX, HNPHUBOAUTH
NpUMeEpPbl W KOHTPOPUMEPHI, CTPOMTH
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BbICKA3bIBAHUS u
BbICKa3bIBaHUU.

Pemiarb TeKCTOBBIE 3aJa4yd, COJICp KAIIUE
poOHBIE TaHHBIE, U HA HAX0XKJIEHHUE YacTHU
LIE€JIOTO U 1IEJIOTO MO €T0 YaCTH; BHIAABJIATDH
MX CXOJACTBA U pa3jinyus.
MoaeaupoBaTh XOJ pPEUICHUS 3aJadyd C
IIOMOIIBIO PHUCYHKA, CXEMBbI, TaOJIUIIbI.
IIpuBoauTh, pa3duparb, OLEHUBATH
pa3uYyHbIe pENIeHUs], 3alluCH PELICHUMN
TEKCTBbIX 3a/1a4.

OTPpULIAHUS

«Pa3BépTKa Kyba».

O0BéM
MPSIMOYTOJIBHOTO
napa’suiesjieImune1a

KyOa,

OmnepupoBaTh JIPOOHBIMH YHCIIAMU B
peabHbBIX )KU3HEHHBIX CUTYyaIlHsX.
Kpurnyeckn ouneHuBaTh  MOJYYCHHBIM
pe3yabTaT, OCYHIECTBIISITh CAMOKOHTPOJIb,
OpoBepsist OTBET Ha  COOTBETCTBHUE
YCJIOBUIO, HAXOAUTH OUIMOKHU.
3HAKOMHUTBLCA € HCTOpPMEH  pa3BUTHUS
apumMeTnku
Harasanas MHOrorpaHHUKH. Pacno3zHaBars Ha 4eprekax, PUCYHKaX, B
reoMeTpusi. N300paxkenue OKpY:KaeM Mupe MPSIMOYTOJILHBIN
Tena u MHOTOTPAHHUKOB. rnmapajuiejienures, KyO, MHOTOTpaHHUKH,
¢urypois Monenu ONMUCHIBATE, HCHOJIbL3YSl TEPMHHOJIOTHIO,
IPOCTPAHCTBE IIPOCTPAHCTBEHHBIX TEII. Ol¢eHUBATDb JIMHCHUHBIC pPasMCpPhI.
(9 u) TIpsAMOYTOTBHBIIH IIpuBoaAUTH MPUMEPBI OOBEKTOB PEATBHOTO
maparuienenunes, Kyo. MHUpa, UMEIOIUX (GOpMy MHOTOTPAHHHUKA,
Pases&pTKH ky6a  m 1} 35:)1\éoyronbﬂoro6napannenenng%z[a, KyOa.
pakaTh Ky0 Ha Kj1eT4yaTou Oymare.
HapaJuleJICuIea. HUccaexoBarn CBOMCTBA KyOa,
IIpakTtuueckass padorta | ONPIMOYIOJBLHOI'O napajjienenurena,

MHOT'OT'PaHHUKOB, UCIIOJIb3YsI MOJIEJIH.
Pacno3znaBare m m300pakaTh pa3sBEPTKHU
Ky6a u mapauienenunena. MoaeanpoBaTh
KyO ¥ Tlapajuieyienune]l i3 OyMaru v Ipounx
MaTepuasosB, O0BSICHATH cnocod
MOJIETUPOBAHUS.

Haxoautsb M3MEpEeHUs, BBIYHMCJIATH
Iomanab IOBEPXHOCTH; O00BEM  KyOa,
MPSIMOYTOJILHOTO MapaJuIesIeNune1a;
HCCJIe10BATh 3aBUCUMOCTb 00bEMa Ky0a ot
JUIMHBL ~ ero  pebpa, BBABUIaTb W
000CHOBBIBATH TMIIOTE3Y.

Ha6aron1aTh ¥ NPOBOAUTL AHAJIOTUM MEX]Y
MOHSTUSIMU TUJIOIIAAU U 00BbEMA, IEpUMETpPA
U IJIOIMAad TMOBEepXHOCTH. Pacmo3dHaBarthb
HNCTHUHHBIE M JIOXKHBIC BBICKAa3bIBAHUA O
MHOI'OIpaHHUKAaX, MPUBOJAUTH NMPUMepPbI U
KOHTPHNPUMEPLI, CTPOUTDb BBICKA3ZBIBAHUSA 1
OTPHUIIAHUS BBICKa3bIBAHUU.

Pemiath 3aga4m 13 peaJbHOM KU3HU
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JIoKyMeHT noJinucaH 3JIEKTPOHHOM MOJIMUCHIO.

IloBTOpEHHME OCHOBHBIX
MNOHSITUM ©W  METOJ0B
Kypca 5 KJiacca,
0000mIeHne 3HaHW

IToBTOpEHUE M
o0o0menne
(10 u)

BeruuciasarTbe 3HA4YCHUSA BBIPA’KEHUMH,
coZieprKalmx HaTypaJbHBbIE yucia,
OOBIKHOBEHHBIC U JICCATUYHBIC JPOOH,
BBINOJIHATH MMPEOOPa30BAHUS YHUCEIL.
BpiOMpaTrs cnocod cpaBHEHHUsI YHCE],
BBIYMCIICHUH, NPUMEHATH CBOlicTBA
apu(pMEeTHIESCKUX OEUCTBUU ISt
panMoHaIM3auuN BbIYMCIICHUM.
OcymecTBJIATH CaAaMOKOHTPOJIb
BBINIOJIHAEMBIX JCHCTBUM MU CaMOIIPOBEPKY
pe3ybTaTa BbIYHUCICHUM.

Pemiars 3ajayM U3 pealbHOM JKU3HU,
NPUMEHATH MAaTeMAaTHYeCKUEe 3HAHUA 1A

peumeHuss 3agad U3 APYrux  y4eOHBIX
peaIMETOB.

Pemats 3agaum  pasHbIMHM  CIIOCO0aMM,
CPaBHUBATH CHOCOOBI pEIICHUSA 3aJayH,

BbIONPATH PALMOHAJIbHBINH CIIOCO0
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JIoKyMeHT noJinucaH 3JIEKTPOHHOM MOJIMUCHIO.
6 knacc (e menee 170 u)

Jleaurean W KpaTHBIC
qUcia; HaUuOONBIIUNI
oo1Hit NEIUTEIb U
HauMEHbIIIEe oomiee
KpaTHOE.

Paznoxenue yuciaa Ha

IIPpOCTHBIC MHOXHUTCJIN.
]_ICJ'II/IMOCTB CYMMBI H
IIPpOU3BCACHUA.

IICJ'ICHI/IC C OCTAaTKOM.

Pemenue
3aa4

TCKCTOBBIX

Ha3Banmue
paszjena OcHoBHOE copepxaHue OcHOBHBIE BH/bI 1eATEJbHOCTH
(TembI) 00y4aKrIIMUXCs
Kypca (4mciio
JacoB)
HarypaibHble Apudmernyueckue BpinoyHATh apudMerHyecKue JeHCTBHUA C
qucjia JIeucTBUs C | MHOrO3Ha4YHBIMM HATypPaJIbHBIMH YHCIIAMHU,
(30 4) MHOTI'O3Ha4YHBIMHU HAXOAUTh 3HAYEHUH YUCIIOBBIX BbIPAXKECHUN
HaTypalbHbIMU CO CKOOKamMHu M 0€3 CKOOOK; BBIYHCJIATH
YUCIIAMMU. Yucnosple | 3HAYEHUA BBIPA)KCHUM, coaepKalux
BBIPAKECHHUS, MOPAAOK | CTENEHU. BHIMOIHATH NPUKHIAKY H OLEHKY
JIEUCTBUH, 3HA4YCHU U YHCIIOBBIX BBIpaXXKCHUH,
UCIIOJIBb30BaHUE CKOOOK. NPpUMEHATD l'lpI/IéMLI NMPOBEPKU PC3yJibTaTa.
OkpyriieHue HUcnoab3oBarh npu BbIYHMCJICHHUSAX
HaTypaJbHbBIX YUCEIL. NEPEMCCTUTCIILHOC u COYCTaTCIBbHOC
CBOMCTBA  CJIOKE€HMS U YMHOXEHUS,

pacrnpeieIUTENbHOE CBOMCTBO YMHOMXEHUS
OTHOCHUTEJIBHO CJIOKEHHUS, CBOMCTBa
apu(pMEeTUICSCKUX JICHCTBUM.

HccaenoBarb 4YHCIOBBIE 3aKOHOMEPHOCTH,
MIPOBOJIUTH YHCIIOBBIE DKCIIEPUMEHTBHI,
BBIJIBUTaTh M 000CHOBBLIBATHL TNIIOTE3bI.
DopMyJINPOBATH ONpeIeIeHUs JCITUTEIIS U
KpaTHOT0, HAUOOJBILIETO OOIIEro AEJIUTEIS
U HaWMEHBIIEro  OOIIero KpaTHOTO,
IPOCTOTO u COCTaBHOI'O YHUCEI;
HCIIOJIb30BATh OTHU IIOHSITHUS TIPU PEHICHUU
3ajad4.

IIpuMeHATH  AJNTOPUTMBI  BBIYHCIICHUS
HanOOIBIIIETO oo1rero IOEJIUTEIS "
HauMEHbIIIEro OOIIero KpaTHOTO JBYX
4HCEeJI, aJITOPUTM PA3JIOKEHUsI YHCIIa Ha
MIPOCTHhIE MHOKUTEITH.

HccaenoBaTh yCI0OBUS ASIIUMOCTH Ha 4 1 6.
HUccaenoBarthb, 00cy:x1aThb, GopMyJupoBaTh
M 000CHOBBLIBATL BBLIBOJ O YETHOCTHU
CYMMBbI, IPOU3BEJICHUS: IBYX YETHBIX YUCEI,
JIByX HEYETHBIX 4YHUCJIIe, YETHOTO U
HEUYETHOI'O YHCel.

HccaeaoBarb CBOMCTBA ICIUMOCTH
CYMMBbI U TIPOU3BEJICHUS] YHCEIL.
IIpuBoaAMTHL MpUMeEPHbI YHUCEN C 3aJaHHBIMU

CBOMCTBAaMH, PpPacno3HaBaTh BepHbIe U
HeBEpPHbIe YTBEpPXKJEHHUSI O CBOMCTBax
4quces, onposBeprarb HEBEPHBIC

YTBCPKACHUS C TIOMOIIBIO KOHTPIIPUMEPOB.
KoncrpyupoBars MaTeMaTH4YeCKHeE
NPeAJI0KEeHUsI C TIOMOIIBIO CBSI30K «H»,
CHITH, «ECIH..., TO...».

Pemiarh TEKCTOBBIC 3a/1a4H, BKIOYAIOIINE
MOHSITUS  JSJIMMOCTH, apu(PMETUISCCKUM
cnocoOoOM, HCHOJIB30BaTh Hepedop Bcex
BO3MOYKHBIX BapHaHTOB.

MoaeaupoBaTh XOJ PEHICHUs 3aJ1a4d C
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JlokyMeHT noJinucaH 3JIEKTPOHHOM MOJIMUCHIO.

MMOMOIIBIO PUCYHKA, CXEMBbI, TaOJIUIIHI.

IIpuBOoAUTH, pa3oupars, OLIEHUBATH
pa3iuuHble pEeIIeHUsI, 3aIlluCU PEeLICHUN
TEKCTOBBIX 3aJa4

Kpurudyeckn OULeHUMBATH  IIOJYYCHHBIMU
pe3yJbTar, HaxXoJIUTh OIITUOKH,
OCYIIECTBJISITh CAMOKOHTPOJb, IIPOBEPSA
OTBET HAa COOTBETCTBHUE YCJIOBUIO

Harasipnas
reoMeTpus.
IIpsimblie HA
miockoctu (7

)

IlepnienquKyIsspHBIE

psiMbIE.
ITapannenbHbie
psiMbIE.

Paccrosnue MEXIY
JABYyMsI  TOYKamMu, OT

TOYKH JI0 IIPSIMOU, JUIMHA
NyTH Ha KBaJApaTHOU
CETKE.

Pacno3zHaBare Ha yeprekax, PHUCYHKax
Cllydau B3aMMHOI'O PaCHOJIOKEHHS JIBYX
OpPsSIMBIX.

N300paxxarh ¢ NOMOIIBIO YepPTEKHBIX
HHCTPYMEHTOB Ha HEJMHOBAHHOW U
KJIETYaTOM Oymare JBe II€pPEeCEKaroIlINecs

npsiMble, JIB€ mNapauiejbHbIC TIPSMBbIC,
CTPOUTH TIPAMYIO, TMEPIEHIUKYIISIPHYIO
JTAHHOM.

IIpuBoAMTL NMpUMeEPHI NAPAIIICIBHOCTH U

JACCATUYIHbBIMHA I[pO6$IMI/I .

OtHomenue. Jlenenue B
JTAaHHOM OTHOILICHUH.
MacmTa0, IpornopIusi.

ITousaTtue MPOIEHTA.
Bberuucnenne mnporneHTa
oT BEJIMYUHBI "
BCJIMYUHBI 10 ee
OPOLICHTY.

Pemenmne TEKCTOBBIX
3aaa4, coJieprKalmx

Hpumepsr — mpambix B NEePHEeHAUKYJISIPHOCTH PAMBIX B

MIPOCTPAHCTBE IPOCTPAHCTBE.
PacniozHaBarthb B MHOTOYT'OJIBHUKaX
MEePICHAUKYJISIPHBIE W TTapajleJabHbIC
ctopoHbl. M300paxkarb MHOTOYTOJIbHUKH
C napauieJIbHbIMHU,
NEePHEeHTUKYISIPHBIMHU CTOPOHAMMU.
HaxoauTh paccTosiHUE MEXIAYy JBYyMs
TOYKaMH, OT TOYKU A0 HPSAMOH, IIUHY
IMyTH HA KBAJIPAaTHOW CETKE, B TOM YHCJIE
HWCHOJIB3Ysl HU(POBBIE PECYPCHI

JApod OObIKHOBeHHasi JipoOb, | CpaBHUBATh MW YHOPSAAOYUBATHL JpoOH,

u (32 OCHOBHOE CBOWCTBO | BbIOMPATh €CIOCO0 CpaBHEHMS JAPOOEH.

q) npobu, cokpamienue | IpeacraBiasATh J1eCATHYHBIE IPOOHU B BUIE
npobeii. CpaBHeHHMe H | OOBIKHOBEHHBIX JpPOOEH M OOBIKHOBEHHBIC
YIIOPSIOYNBAHUE B BHUAE JCCATHYHBIX, HMCHOJIb30BATH
po06eii. IKBUBAJIEHTHBIE TMpeICcTaBJeHHs JTPOOHBIX
JecsTHanble apo6u wu | THCST  TPH  HMX  CPaBHEHWH,  MpH
MeTpHudeckas cucrema | SPIAACICHIX.

Mep. Hcnoab3oBaTh JAecsITUYHBIE ApoOU TIpU
ApudmerHuecKue peoOpa3oBaHUM BEIIMYUH B METPHUYECKOU
ReHCTBHA ¢ | cucreme mep. )

OGLIKHOBCHHBIMI ;i | BBINOIHATL apudMeTHuecKkue AeicTBUs C

OOBIKHOBEHHBIMU U JACCATUYHBIMHA )Ip06$IMI/I.

Brniuuciasarb 3HAYECHUS BBIPAKECHUU,
coaepKaImx OOBIKHOBEHHBIE U
JECSTUYHBIC pobwu, BBIIIOJIHSTH
npeoOpa3oBaHUs npobeit, BbIOUpATH
crocoo, NPUMEHATH cBoOlicTBa
apupmMeTHIeCKUX JIEeUCTBUU 1151

panMoOHAIU3AUHU BBIYHUCICHUN.
CocTaBisiTh OTHOIIECHUS U IPOIOPLINH,
HAXOAUTHh OTHOLIEHUE BEJINYUH, ICJIUTh
BEJIMYVHY B JIJaHHOM OTHOIIICHWH.
Haxoaurh 3KCHIEPUMEHTAJIBHBIM IIYTEM
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JlokyMeHT noJinucaH 3JIEKTPOHHOM MOJIMUCHIO.

APpOOH U TPOIICHTHI.

ITpakTuueckast padora
«OTtHoOlIeHUuEe  JIJIMHBI
OKPY>KHOCTH K eé
aUaMeTpy»

OTHOILIEHUE IJTUHBI OKPY>XHOCTHU K €€
IAaMETpy.

HNuTepnpeTrupoBaTh macurrad Kak
OTHOILIEHUE BEJIWYMH, HAXOAUTHh MacliTad
laHa, KapTbl U BBIYUCIATH PACCTOSHUS,
HWCHOJIB3YsI MacmTao.

OO0bLSICHATD, qTOo TaKoOeE OPOLICHT,
yIoTpeOsiTh 000pPOTHI pedYd CO CJIOBOM
«OpOIICHT». BpIpamkaTs TIPOIEHTHI B
Ipo6sx U IpoOHU B MPOILEHTAX, OTHOIIICHUE
JIByX BEJIMYHUHB MPOIICHTAaX.

BbIYHCJASATH NPOIIEHT OT YHCIIa U YUCJO 10
ero mnpoueHty. OKpyriasrb JIpodu u
MPOIICHTHI, HaXOJIUTh OpUOIVIKSHUS
qucel.

Pemiatp 3agauM Ha 4YacTH, NPOILICHTHI,
OpOTIOPIUM, HA  HaAXOXKICHUE JIpodOu
(oporuieHTa) OT BEJIMYHUHBI M BEJIWYUHBI MO
e€ npobu (IpoueHTy), Apodu (IpoILeHTA),
KOTOpPBIA COCTaBJSIET OJHA BEJIWYHMHA OT
JIPYTrou. IlpuBoauTH, pa3ouparb,
OLIEHUBATH Pa3JIMYHbIC PEHICHUs, 3alUCHU
pelIeHnii TeKCTOBBIX 3a7a4.

H3Biaekars uHPOpMANMIO W3 TAOIHUIl U
UarpaMM, UHTEPIIPETUPOBATH TAOJTHIHBIC
JaHHBbIC, ONpeAesiTh HauOOoJIbIlIee U
HauMEHBIIICC U3 MPEACTABICHHBIX JaHHBIX
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JIOKYMEHT NOAMMUCAH AJIEKTPOHHOUN MOJMKUCHIO.

KoMIToHeHTa. Dopmy bl

Ilpooonsicenue
Ha3Banmue
pasaena OcHoBHoOe coepxaHue OcHoBHbIE BH/BI 1eITEJbHOCTH
(Tembl) o0yuyarmuxcst
Kypca (4mcjio
JacoB)
Harasign OceBasi cuMMeETpHUs. PacnoznaBarthb Ha qyepTrexax u
as LlenTpansHas n300paXeHUsAX, Hu300paxxkaTbh OT PYKH,
reoMeTpu CUMMETPHUSI. CTPOUTH C [OMOUIBIO HHCTPYMEHTOB
sl TocTpoerte durypy (oTpe3okK, JJIOMaHyI0, TPEYTOJIbHHUK,
Cummerp cumMerpuy | MPAMOYTOJILHUK, 5 OKPY>KHOCTB),
ust (6 1) HBIX UTYD. CHMMETPHYHYIO  JIAHHOH ~ OTHOCHTEJLHO
OpsIMOM, TOYKH.
IpakTuyeckas pabora HaxoauTh  npumMepbl CHMMETPHH B
«OceBasi CHMMETPHUS . OKpyXaromem wmupe. MoaeaupoBarb H3
CummeTpus B Oymaru 1Be (QuUrypsl, CHMMETPUYHBIC
MIPOCTPAHCTBE OTHOCHUTEJIBHO IMPSIMONM; KOHCTPYHPOBATH
reoMeTpUYECKUE KOH(pUTrypanumu,
HCHOJIb3Yysl CBONWCTBO CHUMMETPUH, B TOM
YHUCIIE C TTOMOIIBIO MUMPOBBIX PECYPCOB.
Hccaenosarnb CBOMCTBa U3YYEHHBIX
¢uryp, cBsiIzaHHBIE C  CHMMETpPHEH,
HWCTIONb3ysl DAKCOEPUMEHT, HalJro/ieHue,
MOJIEJIMPOBaHHUE.
OO00CHOBBIBATH, ONIPOBEPraTh C NOMOIILIO
KOHTPIPUMEPOB YTBEPKIACHUS O CUMMETPUU
uryp
Beipaken IIpumenenne OykB misi | Mcnmoab3oBarh OyKBbI JJIs1 0003HAaUYEHUs
usic 3anucu 4uces, HOpU 3alMCH  MaTeMaTH4YECKUX
OykBamMu MaTeMaTUYECKUX YTBEPIKJCHHUM, COCTaBJISITh OYKBEHHBIC
(6 ) BBIPYKCHU U U | BbIpa>KE€HUs 11O YCJIOBHUIO 3aJa4U.
OPEITOKEHUM. HccaepnoBars  HECJIOXHBIE  YUCIOBBIC
BykBeHHBIE BBIPa)KCHHsI | 3aKOHOMEPHOCTH, HCIOIb30BaTh OYKBBI
U YUCJIOBBIE | JUJISI UX 3aIIMCH.
MOACTAHOBKH. Bbruucasartsb 4HCJIOBOE 3HAYEHHE
ByKkBeHHBIE paBeHCTBa, | OYKBEHHOTO BBIDAXKEHMSI IIPH 3aJaHHBIX
HaxXO0KJICHUE 3HA4YCHUSIX OYKB.
HEW3BECTHOTO 3anuceiBaTh (POpPMYJbI: T[EpUMETPA U

IUIOMIAAM  MPSIMOYTOJIbHUKA,  KBaJpara;
JUIMHBI  OKPY’KHOCTH, TUJIOLIAAA Kpyra;
BBINOJIHSATh  BBIYHCJEHUST 110  OTHUM
dbopmymmam.

CocraBiasiTte (POpPMYJibl, BbIPpAXKAIOIINE
3aBUCHUMOCTH MEXKIY BEeJIMYUHAMU:
CKOpPOCTh, BpeMs, pAacCCTOSIHHE, IIeHa,
KOJIUYECTBO, CTOUMOCTb;
MPOU3BOJAUTEIIBHOCTh,  BpeMsi, OO0BEM

padoOTHI;, BBITOJHATH BBIYUCIICHHUS IO dTUM
dhopmyam.

Haxoaurthb HEHU3BECTHBIN
apupMeTHIecKoro IeUCTBUS

KOMITIOHCHT
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JIOKYMEHT NOANMCaH AJIEKTPOHHON MOJMKCHIO.

Harasau
an
reoMeTpu

s.
Durypsi
HA
IUIOCKOCTH
(14 u)

YHeTbIpEXYTOJIBHUK,
IpUMEpPHI
4eTBIPEXYTOJIBHUKOB.
IIpsiMmOyroJabHUK,
KBaJpar: CBOMCTBA
CTOpPOH, YIJIOB,
auaroHajci.

HN3mepenue yrinos. Bujibl
TPEyroJIbHUKOB.

Ilepumetp
MHOI'OYT'OJIbHHKA.
ITnomane ¢urypsr.
dopmysiel nepuMeTpa u
JIOILAN
OpsIMOYT'OJIbHUKA.
IHpubnmxénnoe
U3MEPEHHE  IJIOIAJAU

duryp.
IlpakTuueckas pabora
«ITmomane Kpyra»

HN300paskaTb Ha  HEJIMHOBAaHHOM WM
KJetyaTol Oymare ¢ HCIOJIb30BaHUEM

4epTEKHBIX WHCTPYMEHTOB
4eThIPEXYTOJIbHUKHU C 3aJlaHHBIMU
CBOMCTBaMMU: c napaiejIbHbIMU,
NEPIEHIUKYJISIPHBIMH, paBHBIMU

CTOpOHaMH, IHPsSMbIMHA yIJjlaMu MW Jp.,
paBHOOEIPEHHBIN TPEYrOJbHUK.
Ipennaratb u  o0cykaatb  cnocoobl,
AJTOPUTMBI IIOCTPOEHUS.

HccaenoBarb, uCHONb3Yys DKCIIEPUMEHT,
HaOJII0JICHUE, MOJICJIMPOBaHUE, CBOMCTBA
OpsIMOYTrOJbHUKA, KBajpaTa, pa30uBaTh Ha
TPEYTrOJbHUKHU. O60oCcHOBBIBATD,
ONpPOBEPraThb C IIOMOIIBIO KOHTPIIPUMEPOB
YTBEPKICHUS o NPSIMOYTOJIbHUKE,
KBaJipaTe, Ppacno3HaBaTh BEpHbIE U
HEBEPHBIC YTBEPKICHHUSI.

HM3mepsiTb M CTPOMTBL C  IOMOIIBIO
TpaHCIIOPTUpPA YyIJIbl, B TOM YHUCJIE B
MHOT'OYTOJIBHUKE, CpaBHUBATh  YIJIbI;
pacno3HaBaTh OCTpbIC, IIpsIMbIE, TYIBIE,
pa3BEPHYTHIE YTJIbI. Pacno3naBars,
H300paxarhb OCTPOYI'OJIbHBIM,
NPAMOYT'OJIBHBIN, TyIOYTI'OJIBHBIN,
paBHOOEIPEHHBIH, PaBHOCTOPOHHHH
TPEyTrOJIbHUKH.

Bpruucasite nepuMeTp MHOIOYTOJIbHUKA,
IUIONIA/lb MHOTOYT'OJIbHUKA pa30MEeHUEM Ha
NpSAMOYTOJbHUKHU, Ha paBHbIE (UTYDHI,
HUCIIOJB30BaTh  METPUYECKHE  €IUHUIBI
U3MEPEHUs! JUIMHBI U TUIONIa .
HUcnoab3oBath npudJInm:kéHHOe H3MepeHHue
JUIMH W IUIoIIaJie Ha KileTdyaTod Oymare,
NpUOIMKEHHOE H3MepeHue JUTAHBI
OKPY>KHOCTH, IUIOIIAAd Kpyra
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JIoKyMeHT noJinucaH 3JIEKTPOHHOM MOJIMUCHIO.

Ilpooonsicenue
Ha3Banmue
pasziena OcHoBHoOe copep:xaHue OcHOBHbBIE BH/IbI 1eATEJIbHOCTH
(TembI) 00y4arIIHMXCH
Kypca (4mciio
JacoB)
HonoxureabH Ilenbie uyumcna. Moayns | IlpuBoauTh NpHMMepPbI UCIOJB30BAHUS B
ble U quciia, TeOMETPUYECKas | peajilbHOM KU3HU IIOJIOKUTEIBHBIX U
OTpHLATEbH UHTEpHpETaAIks MOJIYJsI. | OTPULATEIbHBIX YUCEII.
ble ynciia Yucnosble IPOMEXKY TKH. HM300paxkarThb LeJIbIe 4Jucna,
(40 v) [TOMOKATEIbHEIC y | TOJIOKHTEIBHBIC M OTPHULATEIbHbIC
OTPHIIATETHHBIE ypcna. | YACIA TOYKAMH HA YHCIOBOM HPIMOH,
CpaBHeHe MCIO0JIL30BaTh YUCJIOBYIO OPSAMYIO IJIsA
ITOJIOKHUTECIIbHBIX p | SPaBHCHHI HHCCII.
IIpumensaTs npaBujia CpaBHEHUS,
OTPULIATEJIBHBIX  YHCEJL.
ApudMeTHIECKHE YHOPAAOYMBATH LICJIBIC YHUCIIA; HAXOAUTH
o MOJ1yJIb YHCJIA.
JEUCTBUSA c
@opMyJIHMPOBATH NPABUJIA BBIYUCICHUS C
HOJIOKUTEJIbHBIMHU u
HOJIOKUTEIbHBIMU W OTPULIATEIIbHBIMH
OTpULIATEIIbHBIMHA
4lCJIaMH, HaXO0/JAUTh 3HAYEHU A
YU CJIAMHU. o
YHCJIOBBIX BBIPAKECHUU, COJICPKAIINX
Pentenue TeKCTOBBIX 3a71a4 IEUCTBUI C IOJIOXKXUTECIIbHBIMU u
OTpULIATEIbHBIMU YHUCIAMHU.
IIpuMeHaTs CcBOWCTBA CJIOXKEHUS WU
YMHOCHHUS UL TIPEOOpa30oBaHUsl CyMM
U TIPOU3BEJICHUM
IIpeacrasien IIpamoyronepHass cucremMa | O0bSCHATH U WLJIKCTPUPOBATH NMOHATHE
HeJaHHBbIX KOOPAUHAT Ha MJIOCKOCTHU. | IPSIMOYTOJIBHOM CUCTEMbI KOOpPAMUHAT Ha
(6 u) Koopauuatel TOYkM Ha | IJIOCKOCTH, HCIIOJb30BaTh
IJIOCKOCTH, abcmucca U | TEPMUHOIOTHIO; CTPOUTH Ha
opauHAaTA. KOOPAUHATHOW IUIOCKOCTU TOYKH H
Crosnbuarsle M KPyroOBbBIE ¢urypsl mo 3amaHHBIM KOOpJIWHATaM,
ANArpaMMBlL. HAaXOAMTh KOOPJIMHATHI TOYEK.
Yurare  cronbuaTtele U KPYTOBBIC
IIpakTnueckas paborta
JarpaMMbl; HHTEPNPETUPOBATH JIaHHBIC;
«llocTpoenue
CTPOMTH CTOJIOYATHIC TUATPAMMBI.
JauarpaMm.
Pemienune  texkcrtoBbIiX | Mcmosb30BaTh vuH$popManmIo,
3axad, CoJIep>KalIuX | MPEIACTABICHHYIO B TabnuIax, Ha
JaHHBbIE, auarpamMmax  Jisi  PEHI€HUs] TEKCTOBBIX
peACTABICHHBIE B | 3aJ1a4 W 3a/1a4 U3 peaJibHOU KU3HU
TabauIax u Ha
auarpaMmax
Harasign TTpsIMOY T OB HBIH Pacno3zHaBath Ha d4eprekax, PHUCYHKax,
ast napasulesnenunen, Ky6, | OMUCHIBATL MUPAMUIY, TPU3MY, [HIUHID,
reoMeTpu npusMma, nupamuaa, | KOHYC, IHap, u300paxaTrek UX OT PYKH,
o. KOHYC, NMJIMHIp, Inap | MOAETHPOBATHL U3 Oymaru, MJIacTHUJIMHA,
Durypsi u cpepa. Mzo6pakenue | TPOBOJIOKKH W JIp. IIpuBoauTHL NpPUMeEPBHI
B npocTpancrse (9 MPOCTPAHCTBEHHBIX OOBEKTOB OKPYKAIOIIETO MHpPa, HMEIOIINX
) duryp. IMpumepnl | POPMBI Ha3BaHHBIX TEI.
pa3BEpPTOK Hcnouab3oBaTh TEPMHUHOJIOTMIO: BEpIIUHA,
MHOTOI'PaHHUKOB, pebpo, rpaHb, OCHOBaHHUE, BBICOTA, paJlycC U
LWJIWHIpA U KOHYycCa. JUAMETpP, pa3BEPTKA.
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JIoKyMeHT noJinucaH 3JIEKTPOHHOM MOJIMUCHIO.

[pakTHueckass paboTa HN3yuarsn, HUCTIONb3YS SKCIIEPUMEHT,
«Co3znanue Moteseii | HAOJIIOJCHUE, H3MEPCHHE, MOJICIIMPOBAHUE, B
[IPOCTPAHCTBEHHBIX TOM YHCJIE KOMIIBIOTEPHOE, Y ONMUCHIBATH
buryp». CBONCTBA Ha3BaHHBIX Te€J, BBIABJIATH
CXOJCTBA U PA3JIMYMs: MEXAY MUPAMUION U
MPU3MOM; MEXJYy UWIMHIAPOM, KOHYCOM H
IIapOM.

PacnoznaBartb pa3BEPTKHU
MapasIesenumnena, napasuienenunena, KyOa, OPU3MBI,
Kyb6a, dopmysip | MHPAMHIBL, KOHYcCa, LWINHAPA;
o6BEMA KOHCTPYMPOBATh  JIaHHbIE  Tejla U3
Pa3BEPTOK, co3/1aBaThb Ux MOJICJIH.
Co3paBarb MOJeJHM  IIPOCTPAHCTBEHHBIX
¢uryp (u3 Oymaru, IpoOBOJIOKH, MJIACTHINHA
U J1p.)

H3mepsiTb Ha Moaeasix: UIHHBI pEOep
MHOT'OIPAaHHUKOB, JUAMETP LIapa.
BeiBOAUTH dopmyay 00bEMa
NPSAMOYTOJIBHOT'O Napajuie/ienunena.
Beruucasarte mo  ¢gopmysam: 00BEM
MpsIMOYTOJILHOTO TMapajuienenunena, Kyoa;
HCIIOJIb30BaTh €JIMHULIBI U3MEPEHUA
00BéMa; BBLIYHCJIATH 00BEMBI TEN,
COCTaBJICHHBIX U3 KyOOB, MapaJuICICITUIICOB;
pemiaThb 3a1a4M C peaJlbHbIMU JIJAaHHBIMU

IloBTOpEHMeE, IToBTOpEHNE OCHOBHBIX BoruMciasiTh 3HaY€HUS BBIPAXKECHUM,
0000mEeHme, IIOHATUN coeprKalluX HATypaJibHbIC, 1IEJIbIC,
CHCTEMATH3allM | U METOAO0B KypcoB 5 u 6 MOJIOXKUTEJIbHBIE U OTpHULIATEIbHBIC
H KJ1aCCOB, qHciia, OOBIKHOBEHHBIE U_MECIATUYHBIE
20 00001IEHuE U JIPpOOH, BBIMIOIHATH IPEOOPaA3OBAHUS
(20 ) cucremMarTrm3anms YMCECII U BBIPA>XKCHUU.
. Brpi0upaTh cnocod cpaBHEHHUs 4YHCEN,
SHaHUH BBIYUCIICHUH,  _
NPUMEHATH CBOMiCTBA apu(pMeTHIECKHX
OCUCTBUM OJIs .

allMOHaIMU3alluy BHIYMCIICHUM.

elIaTh 3224 U3 peajibHOM )KU3HHU,
NPUMMEHATH MaTeMaTHYeCKHe 3HAHUA [T
peIeHus 3aa4 U3 IPyTrux
OpeIMETOB.
Pemartsp 3agauu %aSHblMI/I crmocodoamMm,
CPaBHUBATH, BLIOMPATH CNIOCOOBI PEIICHUS
3a1a4uu.
OcymecTBJIATE CAMOKOHTPOJIb BBITIOJHAEMBIX
NEeUCTBUN

M CaMOIIPOBEPKY pe3yJibTaTa BEBIYUCICHUHN
ITpu paszpabotke paboueil nmporpaMMbl B TEMaTHYECKOM IJIAHUPOBAHUHU JOJDKHBI OBITH YUYTEHBI
BO3MOJXHOCTHU  HCIIOJIB30BAaHUS  JJIEKTPOHHBIX (IU(PPOBBIX) 0Opa3zoBaTEJIbHBIX PECYpPCOB,
SIBJISTFOLIMXCSL  y4€OHO-METOJAMYECKUMHU  MaTepuajlamMu  (MyJbTUMEIUNHBIE IpOrpamMMmBsl,
DJIEKTPOHHBIE YUYEOHUKH M 3aJJaYHUKH, BJIEKTPOHHBIE OUOJIMOTEKH, BUPTYyaJbHbIE J1aOOpPAaTOPHUH,
WUT'POBBIE TIPOrPaMMBbl, KOJUICKIIMU [TU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCTIOIB3YEMbIMU JJISI
O6yT-IeHI/I$I 1 BOCIIMTAHHUs PA3JIMYHBIX TI'PYIIIT HOHBSOBaTeHeﬁ, nIpeacraBJICHHBIMH B 3JICKTPOHHOM
(mudpoBOM) BHUJIE U peaU3yIOMUMHU AuJakTHdeckne Bo3MokHocTH MKT,conepxaHnmue KOTOPBIX
COOTBETCTBYET 3aKOHOJATEJILCTBY 00 0O0pa3oBaHUMU.

ITousarue 00BéMa;
€IUHHUIIBI  HU3MEPECHUS
o0BéMa. O0BéM
OPSIMOYTOJIBHOTO
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JIOKYMEHT NOAMMUCAH AJIEKTPOHHOUN MOJMKCHIO.

PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA». 7 - 9 KJTACCBI

HEJIM U3YYEHUA YYEBHOI'O KYPCA

AnreOpa sIBISICTCSI OJHUM W3 OIIOPHBIX KYpPCOB OCHOBHOWM IIIKOJIBI: OHa OOECIIeYHBacT
U3y4YCHHUE JPYTUX AUCIHUIUIAH, KAK €CTECTBEHHOHAYYHOT'O, TAK U TYMaHUTAPHOTO IUKJIOB, €&
OCBOCHHE HEOOXOAUMO ISl TIPOJIOIKEHUST 0Opa30BaHUS U B TOBCEIHEBHOM XU3HU. PazBurtne y
00y4Yarommxcsi Hay4YHBIX MPEACTABICHUNH O NPOUCXOXKJICHUU U CYNIHOCTH aJreOpamdecKux
abCTpakIMii, ClIoco0e OTPAKECHUSI MAaTEeMAaTHICCKOW HAYKOU SIBJICHHUH U ITPOIIECCOB B IPHUPOJIC
1 OOIIEeCTBE, POJIM MAaTEMaTHYECKOTrO MOJICJIMPOBAHUS B HAYYHOM MO3HAHUU U B IIPAKTHUKE
criocoOCcTByeT (OPMHUPOBAHHUIO HAYYHOTO MHPOBO33PCHHUSI M KadyeCTB  MBIIUICHUS,
HEOOXOUMBIX JUIS aJlallTalldid B COBpPEMEHHOM IM¢poBOM oO1ecTBe. M3yuenue anreOpbl
€CTECTBEHHBIM 00pa3oM oOecrneunBaeT pa3BUTHE YMEHHUsSI HAOJIOAaTh, CPAaBHUBATh, HAXOJIUTH
3aKOHOMEPHOCTH, TpeOyeT KPHUTHYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO
0OOCHOBBIBAaTh CBOM JIEMCTBUSI U BBIBOJIBI, (POpMYyIHPOBaTH yTBEpKJaeHUs 1. OCcBoeHHEe Kypca
anreOpbl 00eceYnBaeT pa3BUTHUE JIOTHYECKOTO MBIIUJICHUS] OOYyJarOIIUXCsl: OHU UCIOJIB3YIOT
JICIYKTUBHBIC W WHJIYKTHUBHBIC  PACCYXKICHHUs, OOOOIlEHHEe ¢  KOHKPETH3AIIMIO,
abcTparupoBanne u anajgoruto. OOydeHUe anreOpe IpeAnojiaracT 3HAYUTEIIBHBIA O0BEM
CaMOCTOSITCIILHOU JIESITSIIbHOCTH OOYYarOUIUXCsl, TI0O3TOMY CaMOCTOSITEJIbHOEC PEIICHHUE 3a/1a4
€CTECTBEHHBIM O0Pa30M SIBJISICTCSI peajlu3alliueil IeITeIbHOCTHOTO MPHUHITHIIA OO0YYCHUS.

B ctpykType mporpamMmmbl y4eOHOTO Kypca «AJredpa» OCHOBHOWM IIKOJBI OCHOBHOE MECTO
3aHUMAKOT COCPIKATEIILHO-METOIUYSCKHUE JINHUM: «Ywucna u BBIYHCIICHUSI;
«AJnreOpanyecKue BBIPAKCHUS;

«ypaBHCHI/IH 1 HCPABCHCTBA», (((DYHKIII/II/I)). Kamzxaﬂ U3 OTHUX COACPKATCIIBHO-MCTOANUYCCKUX
JIMHUH pa3BUBACTCSI Ha MPOTSHDKCHUHM TPEX JIET M3YyUYCHHsI Kypca, €CTECTBEHHBIM OOpa3zoM
MeperUieTasicCb W B3aUMOJICHCTBYSI C JIDYTHMH €ro JIMHUSIMH. B Xoae wu3ydeHusi Kypca
O6y‘-IaIOIlII/IMC$I IIPpUXOOUTCSL JIOTUYECCKU pacCyKaaThb, HCIIOJIB30BaTh TCOPECTUKO-
MHOYKECTBEHHBIH sI3bIK. B CBsA3M € 3TUM Henecoo0pa3HoO BKIOUYUTH B IPOTpaMMy HEKOTOpHBIE
OCHOBBI JIOTHKH, TIPOHU3BIBAIOIINE BCE OCHOBHBIC pa3/ieibl MATEMAaTHIYECKOTO OOpa30BaHUs U
CITOCOOCTBYIOIIIME OBJIAJICHUIO OOYYarOIIMMHUCS OCHOB YHUBEPCAIBHOTO MaTeMaTHYECKOTO
si3pIka. TakuM oO0pa3oM, MOXXHO YTBEPXKIaTh, YTO COJICPKATEIbHOW M CTPYKTYpPHOM
OCOOEHHOCTBIO Kypca

«Anredpa» SIBISICTCS €0 HHTETPUPOBAHHBIN XapakTep.

Coneprkanue TuHUU «YHcIIa U BEIYUCIICHUS CIYKUT OCHOBOM JUISI TallbHEUIIIETO U3yUYeHUS
MaTeMaTHUKH, CIIOCOOCTBYET Ppa3BUTHIO Yy OOyYarOmUXCsl JIOTMYECKOTO  MBIIUICHUS,
¢dopmMupoBaHUIO yYMEHHUSI TOJB30BAThbCS  aJTOPUTMaMH, a TaKXe MNPHOOPETEHUIO
OPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX JIJIsl TOBCEIHEBHOM KM3HU. Pa3zBuUTHE MOHSITUS O YUCTIC
B OCHOBHOH IIIKOJIE CBsI3aHO C painlvuoOHAJIBHBIMHU W HWpPpAHUOHAJIbHBIMHA qucJjiaMm,
(opmMupoBaHueM mpeacTaBICHUNH O JACHUCTBUTEIBHOM 4YHCHE. 3aBeplIeHUE OCBOECHHUS
YUCJIOBOM JIMHUHUOTHECEHO K CTapmieMy 3BEeHY OOIMIiero ooOpa3oBaHMUsI.

Copnepxkanue JOByX anreOpamdyecKux JIMHUA — «AJreOpandyecKue BBIPpOKCHUS» U
«YpaBHEHHsI U  HEpPaBEHCTBa»  CIIOCOOCTByeT (OPMHUPOBAHHIO y  OOyYarOIIMXCs
MaTeMaTu4dICCKOro arirapara, HeO6XO}II/IMOFO JJIA pCIICHUs 3aJa4d MaT€MaTHUKHU, CMCXKHBIX
OpeaAMETOB M MPAKTHUKO-OPUEHTHUPOBAHHBIX 3a7a4. B OCHOBHOM mikoJsie ydyeOHBIH mMaTepuall
IpyHNOUPYETCsT BOKPYT pallMOHAJIbHBIX BBIpa)KEHUM. AjredOpa NEeMOHCTPHUPYET 3Hade€HUE
MaTCMAaTHUKMU KaK sI3bIKa JIJIsI ITOCTPOCHHUA MaTCMAaTHICCKUX Monenef/i, OITMCaHUs MPOUECCOB U
SIBJICHUH peajibHOro mupa. B 3amaun oOyueHuss anrebpe BXOISAT TaKXKe JaJibHeHIee
Pa3BUTHUC AJITOPUTMUYCCKOI'O MBIIIIJICHUA, HeO6XO}II/IMOFO, B HaCTHOCTH, OJIsI OCBOCHMS KypcCa
uHPOpPMATHUKH, U OBIJAQJICHHE HaBbIKaMH JIeAYKTHUBHBIX paccyxjaeHuil. IIpeobOpazoBanue
CUMBOJIBHBIX (OpPM BHOCUT CBOW crienuuMUUECKHil BKJAJ] B pa3BUTHE BOOOpaKeHUs,
CITOCOOHOCTEH K MaTEeMaTHIECKOMY TBOPYECTBY.
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Coneprxkanune GyHKIIMOHAITBHO-TpaUISCKON JUHUN HAIICJICHO Ha TOJIyYSeHHE ITKOJIbHUKAMH
3HAHUU 0 PYHKIHUIX KaK BaXKHEHIIIEH MaTEeMaTUIESCKONW MOJEIIH AJIsI OMUCAHUS U UCCIICIOBAHUS
pa3sHOOOpa3HBIX MPOIIECCOB U SIBICHUN B MpUpoJAe U oliiecTBe. M3ydeHue 3Toro marepuaina
CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIUXCS YMEHUS UCTIONB30BATh PAa3JIUYHbIC BBIPA3ZUTEIILHBIC
CpeacTBa s3bIKa MAaTEMAaTHKHU — CJIOBECHBIC, CHMBOJIMYECKHUE, rpad)UdeCKrue, BHOCUT BKJIAJ B
¢dopmMupoBaHue npeacTaBICHU O POJIM MAaTEMAaTUKHA B PAa3BUTUU [TUBUIIN3AIIMU U KYJIbTYPbI.

MECTO YUEBHOI'O KYPCA B YYEGHOM IIJIAHE

CornacHo yueOHOMY Tu1aHy B 7—9 Kjlaccax u3yvdaeTcst ydeOHbIN KypcC « ANreopar, KOTOPbIH
BKJIFOYACT CJCAYIOIIUE OCHOBHBIC pa3Aeibl cojiepkaHus: «Ywuciaa U BBIYHUCICHUS,
«AnredpanvdecKue BRIPAKCHUDY, « Y PAaBHCHUS U HEPABCHCTBA», « DYHKIIHI).

VY4eOHBIN IJIaH Ha U3ydeHHEe anreOpbl B /—9 KjaccaxX OTBOJMTHE MeHee 3 yUYeOHBIX YacoB
B HEJEJIIO B TEUCHHE KaXKJIOTO Toja 0O0ydeHUs, BCETro 3a TpU roga ooydeHust — He meHee 306
y4eOHBIX HYaCOB.

COJAEPXAHUE YYEBHOI'O KYPCA (I10 'OJIAM OBYUEHN )

7 Knacc

Yucna u eviuucnenusn
PanmonanbHble yncna

JpoOu 0OBIKHOBEHHBIE U JICCATUYHBIC, IEPEX0 OT OJTHOM (POPMBI3AIIMCH APOOEH K IPYyTOid.
ITonsATHE palMOHAJILHOTO YHCJIA, 3aIIMCh, CPABHEHHUE, YIIOPSAJOUYMBAHUE PALIMOHAIBHBIX YUCEIL.
ApudmeTHuecKkue NEUCTBUS C pallMOHAJIBHBIMM 4YHCJIaMH. PelmieHue 3aady W3 peaibHOU
MPaKTUKWA HAa YacTH, HA JPOOH.

CreneHb C HaTypaJIbHbIM IIOKa3aTeJIEeM: ONpejeleHue, npeoOpa3oBaHUE BBIPAKEHUM Ha
OCHOBE ONpeJICJICHUsI, 3aIUCh OOJIbIINX Yncel. [IponeHTsl, 3anuchk NPOLEHTOB B BUAE ApoOU U
JIpoOu B BUJI€ IPOLIEHTOB. TpH OCHOBHBIC 3aJlauyd Ha NPOLIEHTHI, PEIICHUE 3ajJad U3
pealbHOM NPaKTHUKH.

IIpuMeHeHne nNpUu3HaKoB AEJIMMOCTH, Pa3JI0’KEHUE HA MHOYKUTEIIN HATypPaJIbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM 4YHCJI€ OpsAMas U oOpaTHasi HPONOPIHMOHAIBHOCTH.

Anzebopauueckue evipasiceHus

IlepemeHHbIe, UMCIOBOE 3HAUEHHUE BBIPAKEHUsI C NEepeMeHHOM. JlomycTUMble 3Ha4YeHUs
IICPCMCHHBIX. HpCI[CTaBJ'IeHI/Ie 3aBUCHUMOCTH MCXKAY BCIWMYMHAMMU B BHIC (I)OpMy.TII)I.
Beruncnenuss no ¢opmynam. IIpeoOpa3zoBaHue OyKBEHHBIX BBIPAXKEHUM, TOXJIECTBEHHO
paBHBIE BBIpaXKEHUs, IIpaBUjla MPeoOpa30BaHUs CYMM M MPOU3BEACHUH, Mpa-
BUJIa paCKpbITHUA CKOOOK M IpUBCACHUA HOI[O6HI)IX cJlarac€mMbIX.

CBoiicTBa CTENEHU C HAaTypaJlbHBIM MOKa3aTEJIEM.

OI[HO‘-IJ'ICHI)I U MHorowieHbl. CTeneHs MHOTIOYJIEHA. CJ'IO)KGHI/IG, BbBIYUTAHUC, YMHOXCHHC
MHOTOWIECHOB. DOPMYJIbI COKPAIIEHHOIO YMHOKEHHUS: KBaApaT CYMMbI U KBaJpaT Pa3HOCTH.
dopmysia pa3HOCTH KBaJIpaToB. Pa3nokeHrne MHOTOYJIEHOB HAa MHOKHUTEJIIH.

Ypaenenua

VYpaBHeHHE, KOPEHb ypaBHEHUs, IpaBuiia IpeoOpa3oBaHUsl YpaBHEHUsI, PAaBHOCHUIBHOCTh
YPaBHEHUM.

JInneliHoe ypaBHEHME C OIHOW IIEPEMEHHOM, YMCIIO KOPHEW JIMHEHWHOI'O YpaBHEHWUS,
peuieHre JIMHEWHbIX ypaBHEHUU. COCTaBJICHHME YpPaBHEHHUH II0 YCJIOBHUIO 3ajadyd. Penienue
TEKCTOBBIX 3a71a4 C IIOMOIIBIO YPaBHEHUM.

JluneiiHoe ypaBHEHHE C JABYMs II€EpeMEHHBIMU M ero rpaduk. Cucrema ABYX JIMHEHHBIX
YpaBHEHUN C JBYMsI IEpEeMEHHBIMU. PelrlieHune CucTtemM ypaBHEHHH CIIOCOOOM MOJACTAaHOBKH.
IIpnmMeps! perieHust TEKCTOBBIX 3a7a4d C IIOMOIIBIO CUCTEM YPaBHEHUU.

Koopaunatel u rpaduxu. OyHKIUN

Koopaynnara Touku Ha npsiMmou. UuncnoBele NPOMEXKYTKH. PaccTrosiHne Mexnay IByMs
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TOYKAMHU KOOPJWUHATHOM MPAMOU.
ITpssmoyronbHast cucrema koopauHat, ocu OX u Oy. AdGciincca nopanHaTa TOYKH Ha
KoopauHaTHOM minockocTH. [Ipumepsl rpadukoB,3aganubeix popmysamu. UteHue rpadrkoB
peanbHbIx 3aBUcuMocTeil. [lorsTue pynknuu. I'paduk pynkuun. CpoiicTBa pyHKumi. JInnei-
Has pyukiuys, e€ rpaduk. ' paduk dynkium y = |x|. ['padudeckoe penieHne JTUHESHHBIX
YPaBHEHUI U CUCTEM JIMHEHHBIX YPABHCHUM.

8 kiacc

Yucna u eviuucienus

KBanpataeiii kopeHb u3 uucia. [lorasitTue o0 wuppanmoHalbHOM dwucie. JlecaTudHbie
NPUOIMH>KEHUST UppauOHAIBHBIX uncesl. CBoMcTBa apu(PMETHIECKUX KBaAPATHBIX KOPHEH U
UX TIPUMEHEHHE K TIIPpeoOpa30BaHUIO YHUCIIOBBIX BBIPAXKCHUW ¢  BBIYHCICHUSIM.
JlelicTBUTEIIbHBIC YHUCIIA.

CreneHs ¢ HeabIM nokazaresieM U e€ cBoiicTtBa. CtangapTHas 3alUCh YHUCIIA.

Anzebpauueckue gvipasiceHus

KBanpaTHbiil TpEXUJIEH; Pa3JIOKEHHUE KBAJAPaTHOIO TPEXUJIEHA HA MHOXKUTEJIIH.

AnrebGpanueckass JpoOb. OcHOBHOE CBOMCTBO anredpaundyeckoi apobu. CroxeHwue,
BBIUMTAHNUE, YMHOXKCHHUE, JCIICHUE ajireOpanvdeckux Jpodeii. PammoHaibHBIE BBIPAXXCHUS U
ux npeodpazoBaHHUE.

Ypasénenus u nepasencmea

KBagparnoe ypaBHeHue, ¢dopMmyiia KOpHEH KBaJpaTHOrO ypaBHeHHs. Teopema Buera.
Pemienne ypaBHeHUMN, CBOAAIIMXCS K JUHEHHBIM W KBaapaTHbIM. [Ipocteiiline apoOHO-
palnmroHaIbHbIE ypaBHEHUSI.

I'papmueckass mHTEpHpeTallMsi ypaBHEHUIH C ABYMsI NMEPEMEHHBIMHU U CHUCTEM JIMHEWHBIX
YpPaBHEHUH C JIByMsl nepeMeHHbIMU. [IpuMepbl penieHusi CUCTEM HEJIMHEUHBIX YPaBHEHHUM C
JABYMsI TI€PEMEHHBIMU.

Pertenne TeKCTOBBIX 3a7ay ajlreOpamdecKUM CIIOCOOOM.

YHuciioBele HEpaBEHCTBA M HWX CBoMcTBa. HepaBeHCTBO ¢ OJHOM NOEPEMEHHOMU.
PaBHOcunbHOCTE, HepaBeHCTB. JIuHeliHble HepaBeHCTBa € OJHOM mnepeMeHHON. Cucremsbl
JIMHEUHBIX HEPABEHCTB C OJIHOMW IEPEMEHHOM.

Dynukyuu

IMonsatne ¢pynkuun. OOHaCTh OIpPENIEJIEHUs] U MHOXECTBO 3HaueHUU ¢yHKIUU. CrnocoObl
3agaHusl QYyHKITUHN.

I'padux ¢pynkmuu. Urenue cBoicTB (pyHknuu no e€ rpaduky. Ilpumepsl rpadukon
(pyHKIIMN, OTpakarolUuX peajbHbIE NPOLIECCHI.

DYHKIMH, ONTUCHIBAIOIINE MIPSIMYIO U OOpaTHYIO NIPONOPIIUOHAJILHBIE
3aBUCUMOCTH, UX TpadUKH.

dynkimu Y = X2, Y= xSy = X, y=|xl.

I'papuueckoe penreHre ypaBHEHUNW M CHUCTEM ypaBHEHUM.

9 xitace

Yucna u eévluucieHus
JleficTBUTENbHBIE YKCIIa

PammmonanpHbie uuciia, UppaliMoHAJIbHBIE YHCIIa, KOHCYHBbIE U OCCKOHEYHBIC IECATUYHBIC
apobu. MHOXECTBO AEHCTBUTEIBHBIX YHCEN;, IACUCTBUTEIILHBIC YHCIIa Kak OECKOHECYHBIE
JeCATUYHBIE ApoOu. B3zauMHO OJHO3HAYHOE COOTBETCTBUE MEXKAY MHO>KECTBOM
AEUCTBUTEIBHBIX YHUCET U KOOPJAUHATHON MPSIMOM.

CpaBHeHHE MOEUCTBUTEIILHBIX 4YHCEJ, apudMeTHdYeCKue AeHUCTBUS C AeHCTBUTEIbHBIMU
YHCJIaMHU.
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M3mepenns, mpuOIMKEHHUS, OLEHKH
Pazmepnl 00BEKTOB OKPYIKAIOIIETO MUPA, JJTUTEIIBHOCTD MPOIIECCOB B OKPYKAIOIIEM MHPE.
I[TpubmmkEHHOE 3HAYCHUE BEIWYUHBI, TOYHOCTH IPUOMMKEHHUsI. OKpyTrJICHUE 4YHCEII.
Ilpukuska u ollCHKA pe3yJIbTaTOB BHIYUCIICHUN.

Ypa(menu}l u nepaeencmea

VYpaBHEHUS ¢ O/IHOM IEPEMEHHOI

JImHeHOE ypaBHEeHUE. PelieHue ypaBHEHUN, CBOASIINXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHHUH, CBOIAINMXCA K  KBaJApaTHBIM.
bukBanpartHoe ypaBHeHHe. lIpumepsl pelieHusi ypaBHEHHUI TPETbEH M 4ETBEPTOU CTENECHEU
Ppa3I0)KeHUEM Ha MHOKUTEIIH.

Pemenne npoOGHO-panlMOHAIBHBIX YypaBHEeHUI. Pemenune TEKCTOBBIX 3azad

anreOpan4ecKkuM METOJIOM.
Cucrembl ypaBHEHHUI

VpaBHeHHE C IByMsI NEepEeMEHHBIMH W ero rpaduk. PeimeHue cucrteM ABYyX JIMHEHHBIX
YPaBHEHUH C AByMs NE€peMEHHbIMHU. PenieHue cucTteM IByX ypaBHEHHM, OJJHO M3 KOTOPBIX
JIMHEWHOE, a Ipyroe — BTOpou crenieHu. [ padudeckast MHTEpHIpEeTaHsi CUCTEMBI YPaBHCHHUH C
JABYMs IIEPEMEHHBIMMU.

Pemtenne TEKCTOBBIX 3a7ad ajareOpandecKUM CIIOCOOOM.

HepasencrBa

YuciioBele HEpABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM IlepeMeHHOW. PemieHue cucTteM JIMHEUHBIX
HEpaBEHCTB C OAHOU nepemenHoil. KBaapaTrHeie HepaBeHcTBA. | paduyueckast HHTEpIIpeTanusi
HEPABEHCTB U CUCTEMHEPABEHCTB C ABYMs II€PEMEHHbBIMHU.

Dyukyuu
KBanparuunas ¢pysknus, e€ rpaduk u cpoiictsa. [lapabGona, KoopauHATHI BEPIIUHBI
napaboJibl, OCb CHMMETPHUH NapadoJIbl.
I'padpuxu GpyHkIMii:
k - .
y =kx, y = kx + b, y ==y =x?,y =X, Y=|X| u ux cBoiicTaa.

Yucnosvle nociedosameibHOCHU

Omnpenenenne U crocoObl 3a/IaHKS YUCIOBBIX MOCIEI0BATEIbHOCTEN

I[TonsiTe YMCIIOBOM TMOCJIEAOBATEIBLHOCTH. 3aJlaHUE ITIOCJIEIOBATECIBHOCTU PEKYPPECHTHOM
bopmynoit u popmyiioil N-ro yiaeHa.
Apupmernueckas U reoMeTpuyeckas Mporpeccuu

Apudmernueckass U reoMmerpuueckas nporpeccuu. @opmysibl N-ro yjieHa apuPMeTUIeCKOn
U F€OMETPUYECKON NPOrpeECCHUil, CYMMBI MEPBBIX N YJICHOB.

N3o0paxenne ujieHOB apU(METHUYECKOM M TI€OMETPUYECKOH Mporpeccuil TOUYKaMHU Ha
KOOPAWHATHOW MJIOCKOCTH. JINHENHBIN U SKCIOHEHIIMAJIBbHBIN pocT. CII0)KHBIE ITPOLIEHTHI.

[IJIAHUPYEMBIE TTPEJIMETHBIE PE3YJIbTATBI OCBOEHHS PABOYEN I[IPOIPAMMBI KYPCA (10
I'OJJAM OBYYEHU )

OcBoenune yuyeOHOTro Kypca «Anredpa» Ha ypOBHE OCHOBHOTI'O 00111eT0 00pa3oBaHUs JOJKHO
obecneunBaTh JJOCTHIKEHHUE CIIEAYIONIMX IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

7 Kkiacc

Yucna u eéviuucieHus
— BI)IHOJ'IHHTB, co4decTasa yCTHBIC U ITMCHbMCHHBIC HpI/IéMBI, apI/I(I)MeTI/I‘-IeCKI/Ie JCHCTBHUS C
panrOHAJIBHBIMHU YU CIIaMH.
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— HaxoauTe 3Ha4YeHHUS YHMCIIOBBIX BBIPAKCHUMN; MPHUMEHSTH pa3zHOOOpa3HbIE CHOCOOBI U
OpuUEMBI  BBIUYMCIICHUS 3HAUCHHUH JIPOOHBIX BBIPAXKEHHUM, COACpKAIUX OOBIKHOBEHHBIE U
JIECSITUYHBIC APOOH.

— Ilepexomuthk OT OgHOM (POPMBI 3alTUCHU YHCE K ApyTroi (IpeoOpa3oBhIBATh JACCATUIHYIO
poOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCSATHYHYIO, B YaCTHOCTHU B OECKOHCYHYIO
JICCATUIHYIO IPOOH).

— CpaBHUBaTh U yIOPSAOYUBaATh pallMOHAJIbHBIC YHCIA.

—  OKpyrJisaTh yMcla.

—  BBINoaHATH OPUKUAKY U OLIEHKY pe3ybTaTa BBIYHUCIICHUN, OLIEHKY 3HAYE€HUM
YUCJIOBBIX BbIpa)K€HUM. BBINOIHATH IEHCTBUS CO CTEIIEHSIMU C HATypaJIbHBIMU
OKa3aTeJIsIMU.

— IlpumensTh npu3HaKu ACIUMOCTHU, PA3JIOKEHNUE HAa MHOXXUTEJIMNHATYPAJIbHBIX YHCEIL.

— Pemats npakTHKO-OPUEHTUPOBAHHBIC 3ajlaud, CBSI3aHHBIE C OTHOLICHUEM BEJIWYHH,
OPONOPIIMOHATIBHOCTBIO BEJIUUNH, MPOLEHTAMM; UHTEPIIPETUPOBATH PE3yJIbTaThl PEIICHUS 3a1a4
C y4€TOM OTrpaHUYCHHM, CBSI3aHHBIX CO CBOMCTBAMHU PAacCMaTPUBAEMBIX OOBEKTOB.

Anzeopauueckue evlparxcenHus

— MHcnonwp3oBaTh anreOpamyeckyr0 TEPMHUHOJIOTHIO U CHUMBOJIMKY, IIPUMEHSTH €& B
polecce OCBOCHUsI y4eOHOTro MaTepuaia.

— HaxoauTs 3HaueHUs1 OyKBEHHbBIX BBIPAXKEHUN MPHU 3aJaHHBIX 3HAUYECHUSIX NEPEMEHHBIX.

— BpmmonHsaTe npeoOpa3oBaHus LEJIOT0 BBIPa)K€HUs B MHOTOYJIEH IPUBEACHUEM NOJT0OOHBIX
cllaraeMbIX, paCKpbITUEM CKOOOK.

— DBpINONHATP YyMHOXXE€HHE OJHOYICHAa HAa MHOI'OWIEH M MHOI'OYJIEHAa Ha MHOIOYJICH,
OpuMeHsATh GOpPMYJIbl KBaJipaTa CyMMbI U KBaJipaTa Pa3HOCTH.

—  OcCyuecTBIIsITh Pa3JIO)KEHUE MHOTOWIEHOB HAa MHOKUTEJIM C IMOMOIIBbIO BBIHECEHUS 3a
CKOOKH OOIIEro MHOHUTEJISI, TPYIIIIUPOBKH CJaraeéMbIX, MIPUMEHEHHUsI (GOPMYIT COKPAIIEHHOTO
YMHOKEHUS.

— IlpuMeHsATH mNpeoOpa30BaHUs MHOIOYJICHOB JJIsI pPELISHUs pa3IMYHbIX 3a7ad U3
MAaTEMAaTHUKH, CMEKHBIX IIPEAMETOB, U3 PEAJIbHON IPAKTHUKH.

— MHcnonbs30BaTh CBOMCTBA CTENEHEH ¢ HATYypalbHBIMHU MOKA3aTEIISIMU JUIS IPEOoOpa30BaAHUS
BBIPA>KECHUU.

Ypasénenus u nepasencmea

— Pemarps nuHENWHBIE YpaBHEHUsS C OJJHOMU IIEPEMEHHOM, MPUMEHSSI NpaBUIa Iepexoaa OT
UCXOJHOIO YPaBHEHMUsI K PAaBHOCWIBHOMY €My. lIpoBepsTh, sABIsIeTCA JHM YHUCIO KOPHEM
YpaBHEHUS.

— Ilpumenstes rpadguyueckre MeToAbl NPU PELICHUH JIMHEMHBIX YPaBHEHUIN U UX CHUCTEM.

— ITlonGupate npuUMeEpbl Hap YHUCEJ, SBISAIOLINXCS PELICHUEM JHHEWHOIro YpaBHEHUS C
JIByMsI IEPEMEHHBIMU.

— CrpouTth B KOOPJAMHATHOM IUJIOCKOCTH TIpaduK JHUHEHWHOTO YpPaBHEHUSI C ABYMS
HepEeMEHHBIMU; MOJb3YSICh TPaPUKOM, NIPUBOJAUTH IIPUMEPHI PEILICHUS YPaBHEHUSI.

— Pemarp cuctembl ABYX JUHEWHBIX ypaBHEHHU C JABYMsI NE€PEMEHHBIMU, B TOM YHCIIE
rpadguyecku.

—  CocTaBisTh U peliaTh JIMHCHHOE YPaBHEHHUE WM CUCTEMY JIMHEHHBIX YPAaBHECHUH 10
YCJIOBHIO 3aJ1a4H, HHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJI1a4M MOJIyYCHHBIN
pe3ynbTar.

Koopounamut u epagpuxu. @ynkyuu

— HW3o0pakaTh Ha KOOPAWHATHOW TIPSIMOM TOYKH, COOTBETCTBYIOIIUE 3aJITaHHBIM
KoOpAauHaTaMm, JIy4H, OTPE3KW, WHTEPBAJIbl; 3alHUChIBATh YHCJIOBBICE IIPOMEXKYTKH Ha
anreOpandecKOM SI3BIKE.

— OTtMeuaTh B KOOp}IHH&THOﬁ IINIOCKOCTHU TOYKH I10 3aJaHHBIM KOOpAWHATaM; CTPOUTDH
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rpaduku nuHeHHBIX QyHKIHH. CTpouTh rpaduk QyHKIHHA Y = | X |.

— OrmmceiBaTh € TOMOMIBIO (YHKIUHA W3BECTHBIC 3aBHCUMOCTH MEXKIY BEIIMYUHAMM:
CKOpPOCTB, BPEMsI, pacCTOSIHUE, IIeHA, KOJIHUYECTBO, CTOUMOCTh, MPOU3BOJUTEIHHOCTh, BPEeMsI,
00BbEM paboTHI.

— Haxoauts 3HaueHne PyHKIIMH MO 3HAYCHHUIO €€ apryMeHTa.

—  Tlonumarts rpaduyeckuii cnocoO MpeCTaBICHUS U aHaln3a WHOOPMAIUU; U3BIICKATh U
HHTEPIIPETUPOBATh MH(GOPMAITHIO U3 TPa)UKOB peabHBIX MPOIECCOB U 3aBUCHMOCTCH.

8 kiacc

Yucna u eviuucienus

— Hcnonp3oBarh HadalbHbBIC MPEACTABICHHUSA O MHOXECTBE NEUCTBUTEIBHBIX YHUCEIl IJIS
CpaBHEHUS, OKPYIJIEHUSI M BBIYMCICHUMN; M300pakaTh JACHUCTBUTEIbHbIC YHCJIa TOYKAaMHM Ha
KOOPAMHATHOM IIPSIMOU.

— IlpuMeHsATH NOHATHE apU(PMETHUYECKOTO KBaJIPATHOTO KOPHS; HAXOAUTH KBaJpaTHBIC
KOpHH, WCHOJIL3YsI TMPH HEOOXOAUMOCTH KaJIBKYJSATOpP; BBINOJIHITH MPEOOpa3OBaHUI
BBIPAKCHUH, COJIEp KAIUX KBaJApaTHbIE KOPHHU, UCIIOJIb3Yysl CBOMCTBA KOPHEH.

— HMcnomabp30BaTh 3amycH OOJIBIIMX W MaJIbIX YHCEI C MOMOIIBIO JICCATHYHBIX JIPOOCH u
crenenei yucia 10.

Anzebdpauueckue evlparxcenHus

— HpI/IMCHHTB IHOHATHUC CTCIICHHM C LICJIbIM IIOKAa3aTCJICM, BBIIIOJIHATDH r[peo6pa3OBaHI/1${
BBIpa)KeHI/IfI, CoACprKaUX CTCIICHU C LCJIbIM IIOKa3aTCJICM.

— BbBINoOaHATE TOXKAECTBEHHBIE MPEOoOpa3zoBaHUs PAIMOHAJIIBHBIX BBIPAKEHUNW Ha OCHOBE
OpaBWI ASWCTBUM HAJI MHOTOYJICHAMH U alreOpandecKuMH JApOOsiMHu.

i PaCKJIaIII)IBaTI) KBaI[paTHBIfl TpéXLIJICH Ha MHO>XHUTCIINU.

— HpI/IMeHHTB Hp606p330BaHI/I$I BBIpa)I(eHI/Iﬁ AJis1 - peIICHUs Pal3JIMYHbIX 3aJad U3
MaTeMaTUuKH, CMCKHBIX IMMPSAMCTOB, U3 pCaHBHOﬁ IIpaKTUKH.

Ypasuenusn u nepasencmea
— Pemars nuHeNHbIE, KBaJIpaTHBIE YPABHEHUSI U PAallUOHAJIBHbIEC YPAaBHEHMUS,

CBOJAIINECS K HUM, CUCTEMBI JIBYX YPAaBHEHHUH C JIByMsI IEPEMEHHBIMH.

— IIpoBOAMTH IPOCTEHUIIINE UCCIEIOBAHNS YPABHEHUN U CUCTEM YPaBHEHUI, B TOM
4uCcJie ¢ HPUMEHEHHEM IrpaUudecKuX MpeacTaBjIeHni (ycTaHaBIUuBaTh, UMEET JIU
YpaBHEHUE WJIU CHUCTEMaypaBHEHUMN pELIeHUs], €CIIU UMEET, TO CKOJbKO, U TIP.).

— Ilepexoauth OT ciaOBeCHOU (HOPMYJIMPOBKHU 3aJauu K €€ ajareOpandeckoil MOJEIU C
IIOMOILIBID COCTABJIICHUSI YPaBHEHUsS WIM CUCTEMbl YPaBHEHHUI, HWHTEPIPETUPOBATL B
COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M IOJIy4E€HHBIN pe3yJIbTar.

—  IIpuMeHsATH CBOMCTBA YUCIOBBIX HEPABEHCTB JIJIsl CPABHEHUS, OLICHKH; pELIaTh JIMHECUHBIEC
HEpaBEHCTBA C OJHOW IEPEMEHHOW M HMX CHCTEMBbI; JaBaTh I'pa@UUYECKyIO0 HUTIOCTPAIHIO
MHOKECTBA PELICHUIN HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

Dynukyuu
— ITlonumate u wWcOoJb30BaTh (PYHKIUOHAIBHBIE TIIOHSATHS W SI3BIK (TEPMHUHBI,

CUMBOJIMUECKHE OOO3HAuUE€HUs); ONpeneisaTh 3HaueHHE (PYHKIUM MO 3HAYEHHUIO apryMEHTa;
OonpenesiTh CBOMCTBA PYHKIIUU 110 €€ rpaduKy.

—  Ctpouts rpaduku 3JIEMEHTapHbIX (QYHKIUN BUIa

k
y=%,¥Y= X2, \y = x3, y= Vx Yy = |x|; onHuCBIBaTh CBOMCTBA YHUCJIOBOU ¢pysKIIMM IO €€
rpaduky.
9 xmacc
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Yucna u évluucienusn

— CpaBHUBaTh U yOOpsAOUYHUBaATh pallMOHAIbHBIE U UPPALlMOHAJILHBIC YHUCIIA.

— BrmoasasaTs apI/I(bMCTI/I‘IGCKI/IC HeﬁCTBHH C pallMOHAJIbHBIMH YHUCJIaMHU, COUCTasl YCTHBIC 1
IIMCBMCHHBIC HpI/IéMLI, BBIIIOJIHATH BBIYUCJICHUA C UPpPAlUOHAJIBHBIMHA YHUCIIaMH.

— HaxomuTe 3Ha4eHHUsA CTENEHEHN C LIEJIbIMU ITOKA3aTEISIMU U KOPHEN; BBIYUCIIATH 3HAUCHUS
YHCJIOBBIX BBIPAKECHUU.

- OprrJISITL I[eﬁCTBHTeHBHBIC qHucCJia, BBIIIOJIHATH NPHUKHUIAKY pe3yiibTara BLIHHCHGHHﬁ,
OILICHKY YHCJIOBBIX BBIpa)KeHHfI.
YPCIBHEHM}J U Hepaeencmea

— Pemarp JsuHENHBbIE W KBaJpaTHbIE YpPaBHEHHUS, YPABHEHUs, CBOJISIIHECS K HUM,
npocTelnme JpooHO-paloOHaIbHbIE YPABHEHUSI.

— Pemarh cucremspl ABYX JIMHEUHBIX YPAaBHEHUU C JIByMsl IIEPEMEHHBIMU U CUCTEMBI JIBYX
YpaBHEHUM, B KOTOPHIX OJJHO YPAaBHECHHUE HE SIBJISICTCS] TUHCHHBIM.

— Pemarp TekcTOBBIE 3ajlauM ajJreOpandyecKuM CHOCOOOM C IIOMOUIBIO COCTaBJICHUS
YPaBHEHUS WJIM CUCTEMBI JIBYX YPABHEHUH C IByMs IIEPEMEHHBIMHU.

— IIpoBoauTh npocCTENIINE UCCIIEIOBAHNUS YPABHEHUH U CUCTEM YPAaBHEHUU, B TOM YHCJIE C
NpUMEHEHHEM TpadUUeCKUX MpeACcTaBlIieHnH (yCTaHaBIWBaTh, WMEET JIM ypaBHEHUE HWIIHA
cucTeMa ypaBHEHHUH pelleHus], €CIIU UMEET, TO CKOJIBKO, U IIp.).

— PemaTtes nuHeiliHbIC HCPABCHCTBA, KBaJApPaTHbLIC HCPABCHCTBA; I/I306pa)I(aTL PCLICHUC
HCPAaBCHCTB Ha YHCIJIOBOM prIMOﬁ, 3aIIMChbIBaTh PCIICHUC C IIOMOIIIBIKO CMUMBOJIOB.

— Pemarp cucTeMbl JHMHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINUE
KBaJpaTHOE HEPABECHCTBO; M300pa)kaTh PEIHICHUE CUCTEMbl HEPABEHCTB HAa YHUCJIOBOM IIPSIMOMH,
3aIlMChIBAaTh PEIICHUE C MOMOIIBIO CHUMBOJIOB.

-_— HMcnons3oBaTh HCPABCHCTBA IIpU PCIICHHUHU PA3JIUMYHBIX 3a1a4.
Dynukyuu

— Pacno3naBath (bYHKI_[I/II/I HU3YYUYCHHBIX BHUJOB. IToka3pIBaTh CXeMaTUYECKH PAaCIIOJIOKCHUC
Ha KOOpI[HH&THOﬁ IIJIOCKOCTH Fpa(i)I/IKOB

bynxuuit Buma: y = kx, y = kx + , Yy = ax2 + bx +
! x

y = x5, Yy = VX ,Y =[x |B 3aBUCUMOCTH OT 3HaYECHHH KOOP(PUIMEHTOB; ONUCHLIBATL CBOWCTBA

(pyHKIIHH.
CtpouTh U M300pakaTh CXeMaTHYECKU I'padUKH KBaJpaTUYHBIX

—  (QyYHKIMI, ONUCHIBATh CBOMCTBA KBAAPATUYHBIX (PYHKIIMI O UX rpaduKam.
— Pacno3znaBath KBaJpaTUUHYIO (QYyHKIUIO 0O (QopMmysie, HOPUBOAUTH IIPUMEPHI
KBaJApaTUYHBIX QYHKIUN U3 pealbHON KU3HH, (PU3UKU, TEOMETPUH.
Apupmemuueckan u 2eomempuueckas npozpeccuu

— Pacrnio3HaBath apuPMETHYECKYIO M TE€OMETPUUYECKYIO IIPOTPECCHHU ITIPHU Pa3HBIX
crioco0ax 3aaaHus.

— BBINOAHATH BBIYUCIEHHUS C UCIIOJIb30BaHUEM (POPMYJI N-TO 4ieHa apuMeTUIeCcKON U
re€OMEeTPUYECKON NPOrpeCcCruii, CyMMBbI IIEPBBIX N YIEHOB.

i I/I306pa)KaTB YIJICHBI ITOCJICA0BaATCIIbHOCTHU TOYKAaMM Ha KOOp)IPIHElTHOﬁ ITIJTIOCKOCTH.

—  Pemars 3a1a4n, cBA3aHHBIE C YHCIOBBIMHU MOCIEI0BATEIBHOCTSIMM, B TOM YHCJIE 3a/1a4U
U3 peasbHOM KU3HU (C UCTIONB30BAaHUEM KaJIbKYJIATOPA, IUPPOBBIX TEXHOIOTHIA).
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TEMATUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA (IIO 'OAAM OBYYEHUS)

7 xnacc (He meree 102 1)

Ha3zBanue pasaejia

OcHOBHbBIE BU/BI 1€ATCIBHOCTH

pPas3j0XKeHUss Ha MHOXXWUTEIH
HaTypaJbHbIX YHCEIL.

PeanbHbIE 3aBUCUMOCTH.
IIpsimass u o6paTHas
OPOMOPIIUOHAIIBHOCTH

(TemblI) (4nCJI0 OcHOBHOe coJepkaHue
o0yuyarmuxcsi
4acoB)

Yucaa u IMonsaTne pauMoHaIbLHOTO CucreMaTu3upoBaTh U 000ramaTthb

BbIYUCJICHHS. qucla. Apudmernueckue 3HaHUsT 00  OOBIKHOBEHHBIX H

PanmnonanbHble JICUCTBUSI C palMOHaJILHBIMU JIECATUYHBIX APOOSIX.

yuciaa YHCIIaMU. CpaBHUBaTHL M  yHOPSA0YMBATH

(25 4 CpaBHeHHUE, yHOPSITOUYHUBAHUE apoowu, npeodpa3oBbIBas npu
panuoHaIbHBIX YHCE. HEOO0XOUMOCTHU JICCATUYHbIE
CrenieHb ¢  HaTypajJlbHBIM apobu B OOBIKHOBEHHBIE,
IMoKazaTeJIeM. OOBIKHOBEHHBIE B JICCSITHUYHBIEC, B
Perenre OCHOBHBIX 3a/1a4 Ha YaCTHOCTH B OECKOHEUYHYIO
apoou, IPOLICHTHI nu3 JECATUYHYIO IPOOK.
peabHOM MPaKTUKH. IIpumenars pa3HooOpa3HbIe
IIpu3naku JIEIIUMOCTH, croco0bl W NPUEMBI BHIYHCJIEHUSA

3HAYeHUIl JAPOOHBIX BbIPAXKEHUH,
COZEepKAIlIUX  OOBIKHOBEHHBIE U
JAECSITUYHBIC JIPOOU: 3aMEHSTh MPU
HEOOXOIMMOCTH JIECSITUYHYFO
ApoOb OOBIKHOBEHHOMU u
OOBIKHOBEHHYIO NECATUYHOM,
OPUBOJINTH BBIpaXXeHUE K Gopme,
HauOoee ya00HOM1 IS
BBIYMCJIICHUN, npeoOpa3oBbIBATH
ApoOHBbIe BBIPAKEHUS Ha
YMHO>XEHUE 171 OeICHUEC
JECSITUYHBIX Ipo0Oei K IeHCTBUIM C
[EeJIBIMU YUCJIaMHU.

IIpuBOoAMTH YHC/I0BbIE M OYKBEHHbIE
NnpuMepbl CTENEHU C HATypaJIbHBIM
nokazaTrejieM, OOBSCHSS 3Ha4YCHHS
OCHOBAHMS CTEICHM U MOKa3aTelIs

CTEIEHU,  HAXOIWTh  3HAYECHHS
creneneii Buma a" (a — mro6oe
palMoHaJILHOE  YHCJIO, N —

HaTypaJIbHOE YHCJIO).

IMonumMaTh CMBICH 3aITMCH OOJIBIITUX
4YHCes C MOMOIIBIO ISCITUYHBIX
apooeit u creneneit yncia 10,
NPUMEHATH UX B pPeaIbHBIX

CUTyaLUsIX.

IIpuMeHATH NPU3HAKH ICITUMOCTH,
pa3IoXKEeHUA Ha MHOHUTEIH
HaTypaJIbHbIX YHCEIl.

Pemiarn 3aja4u Ha 4acTH,
IIPOLIEHTHI, IpONOPLUH, Ha

HaxoXJIeHue Iapobu (mpolieHTa) OT
BEJIMYHUHBI U BEJIMYUHBI IO €€ aApoou
(opouieHTty), aApobu  (mpolieHTa),
KOTOPBII COCTaBJISICT OJIHA BEIUYHUHA
oT apyroii. IlpuBoauTh, pa3ouparb,
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OLEHUBATH PA3JIMYHBIC pPEHICHUS,
3alyCH PEHICHNI TEKCTOBBIX 3ajad.
Pacno3naBartb " O0BSICHATD,
ONMpasiCh Ha ONpPEACIICHUS, IPSIMO
OpPOIIOPIIUOHATIBHBIE W O0OpaTHO
IIPpOIMOPIHHUOHAJIBHBIC 3aBHCHUMOCTHU
MEXIy BEJIWYMHAMH; MPUBOANTH
npuMepbl OSTHUX 3aBUCUMOCTEH W3
peaIbHOTO MUpPA, U3 IPYTUX Y4eOHBIX
MPEJIMETOB.

PemiaTh npakTUKO-OPHEHTUPOBAHHBIC
3aJa4u Ha APOOU, TPOIIEHTHI, IIPSIMYIO
1 OOpPaTHYIO MPOMOPLIHNOHAILHOCTH,
PONOPIUHU

Auaredpanuyeckue
BbIPaKEeHUs

(27 )

bykBeHnHbIC BBIPAXKECHUS.
Ilepemennbie. JlomycTtumeblie
3HAYCHUS NEepPEMEHHBIX.
DopMyIBbL.

ITpeoOpa3zoBanue

OYKBEHHBIX BBIpAYKEHUM,
packpsiTHE CKOOOK u
OpUBEICHUE MO I00HBIX
claracMbIXx.

CBoJicTBa CTEIICHH C
HaTypaJdbHBbBIM IIOKAa3aTCJICM.

Muorounensl. Ci1okeHue,
BBIYMTAHUE, YMHOXKEHUE
MHOT'O4JICHOB. DOpMYy bl
COKPALIEHHOTO YMHOXEHMUS.
Paznoskenrne MHOro4JjceHOB Ha
MHOKUTEIH

OBaaners anrebpanydeckKoi
TEPMUHOJIOTUEH W CHUMBOJIHUKOM,
NPUMEHATB €€ B  IIpolecce
OCBOEHHUS YUYeOHOT0 MaTepuaa.
HaxoauTh 3HayeHUsI OYKBEHHBIX
BBIPAXXCHUU npu 3aJaHHbBIX
3HAQUCHUSIX  OYKB;  BBIIOJHSTH
BBIYUCIICHUS MO (POpMYyJIaM.

BbinosiHATH npeobpazoBaHUs
LE€JIOT0 BBIPAYXKEHHUSI B MHOI'OYJIEH
NpUBEICHUEM MOJ00HBIX
cllaraeMbIX, PaCKpbITUEM CKOOOK.

BBINOJHATH
OJIHOYJIEHA Ha  MHOIOWIEH U
MHOro4JIeHa Ha MHOTOYJIEH,
NpUMeHATH (QOpMYyJIBI KBaJpara
CYyMMBI U KBaJipaTa pa3HOCTH.

OcyuiecTBJIATH pasnoxeHune
MHOTOYICHOB Ha MHOHUTEIIH ITyTEM
BBIHECEHHUSI 3a CKOOKH OOIIero

YMHOKCHHC

MHOXHUTEJIS, MIPUMEHEHHUS
(opmynel  pa3zHOCTH  KBajJpaToOB,
bopmyn COKpAaIIEHHOT O
YMHOXKCHUA.

IpumenaTs nmpeoopa3oBaHue
MHOTOYJICHOB TSt peuieHust

Pa3IMYHBbIX 3aJ1a4 WM3 MAaTCMAaTHUKU,
CMCIKHBIX ITPpCAMCTOB, U3 peaHBHOﬁ
IIPpaKTHUKH.

3HAKOMHUTBCS ¢ UCTOPUEH pa3BUTHSA
MaTeMaTUKU

YpaBHeHus u
HepaBeHCTBAa

(20 1)

YpaBHeHue, npaBuiia
npeoOpa3zoBaHUsl ypaBHEHUS,
PaBHOCHUIIBHOCTb YPAaBHECHUU.
JInHeliHOe ypaBHEHUE C OJHOU
NEPEMEHHOIM, pemenue
JIMHEWUHBIX YPaBHEHUI.
Pemienne 3amay ¢ mmoMoOIIBIO
YPaBHEHUIA.

Pemrars JMHEWNHOE YypaBHEHHE C
ONHOM NEPEMEHHOW, NPHUMEHHAS
npaBujia Mnepexoaa OT HMCXOJHOIO
YpPaBHEHHSI K PABHOCWIIBHOMY €My
O0omee mpoctoro Buaa. IIpoBepsiTh,
SIBIISIETCS JIA KOHKPETHOE YHCIIO
KOpHEM ypaBHEHUS.

IMondupaTs npuMepslI Nap 4YMCell,
SIBJSTFOIIIMXCS] PEIIEHUEM
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JInHeliHOe ypaBHEHHUE C JABYyMs
MEPEMEHHBIMH U €Tr0 rpadukK.
CucremMa JIByX JUHEHWHBIX
YPaBHEHUH C NBYMsI
nepeMeHHbIMU. Perenne
CHCTEM ypaBHEHHUI CITOCOOOM
HOJICTAHOBKH U CIIOCOOOM
CJIOKEHUSI

JIMHEWHOI'O YPaBHEHUS C ABYMs
nepeMeHHbIMU. CTPOUTH B
KOOPJMHATHOM IJIOCKOCTH I'paduk
JIMHEWHOI'O0 YpPaBHEHUS C JABYMs
IIEPEMEHHBIMU; I10JIb3YsICh
rpagukom, NPUBOJIUTH PUMeEPHI
pelIcHUsT ypaBHEHUS.

HaxoauTh penieHue CUCTEMBI IBYX
JIMHEUHBIX YPAaBHEHUM C IBYMs
IIE€PEMEHHBIMU.

CocTaBiasATh U pemiaTb ypaBHEHUE
WJIN CUCTEMY YPaBHEHHM IO YCIOBHUIO
3a7a4M, UHTEPIIPETUPOBAThH B
COOTBETCTBUU C KOHTEKCTOM 3aJa4uu
MOJIyYCHHBIN pe3yJsbTaTr

Koopaunarbiu
rpapuku.
YHKIUHU (24 1)

Koopannara TOYKH Ha
OPsIMOM. YHucnoBsle
OpOMEXYTKH.  Paccrossnue

MEXAYy  JABYMsI  TOYKaMH
KOOPJUHATHOU IIPSIMOM.

IIpsamoyronbHas cucrema
KOOpAWHAT Ha IIJIOCKOCTH.
ITpumepsr rpacgukos,
3aJaHHbIX bopmynamu.

UreHnue rpadukoB peaibHbIX
3aBUCUMOCTEMN.

[Nousatne ¢ynkmun. ['papuk
¢ynkumnu. CoiicTBa (PyHKIIHHA.
JInnelinas (hyHKIHUS.
ITocTpoenune rpaduka
nuHerHoM ¢yHkuu. I'paduk
pyHKIIUHT Y = | X |

HN306paxxaTe Ha KOOPJAMHATHOM
NPSIMOU TOYKH, COOTBETCTBYIOIINE
3aJJaHHbIM KoopauHaram, JIy4dH,
OTPC3KHU, HNHTCPBAJIbI; 3allMCbIBATh
UX Ha alireOpandecKoM SI3bIKE

OTMmeuarhb B KOOPJAUHATHOM
IUIOCKOCTH TOYKH II0 3aJaHHBIM
KOOpJAHWHATaM; CTPOUTHb TpaduKu
HECJIOKHBIX 3aBHCUMOCTEH,
3alaHHBIX (opMmyllaMH, B TOM
qHCJIE C IIOMOIINBIO HU(PPOBBIX

nabopaTopuii.

IIpumeHaTs, H3y4arb
NpPeuMYyIecTBAa, HHTEPNPETHPOBATH
rpadguueckuii croco0
IPECTABICHUSA 51 aHagu3a
pa3zHooOpa3HOU JKU3HEHHOU
UH@pOpMaIUu.

OcBauBaths MOHATHE (QYHKIUHU,
OBJIAJIEBATH (pyHKUIMOHATIBHO
TEPMHHOJIOTUEN.

PacnoznaBarb JIMHEUHYIO

¢dyukuuro y = kx + b, onmucsiBaTh
€€ cCBOMCTBAa B 3aBUCHUMOCTH OT

3HaueHui ko3 dumnmenton K u b.
Ctpouts rpaguku JIMTHEWHON
byHurHHN, GyHKIIUU

%ICI‘[)(C)JiLSOBaTb nu@poBbie pecypchl
JUI TIOCTPOECHUSA

rpapukoB (GyHKOUH U HU3YyUYEHUS
UX CBOMCTB. IIpuBOIUTH npuMepshl
JIMHEHWHBIX 3aBUCUMOCTEN B
peajibHBIX INpoLeccax M sIBJICHUSIX

IloBTOpPEHME U
00001meHue (6 1)

IToBTOpEHUE OCHOBHBIX
NOHSITUH U METOJOB Kypca 7
Kjacca, 0000ImieHue 3HaHUI

Bpi0upaTh, NpUMEHATH OLCHHUBATDH
CIOCO0BI CpaBHEHHUS YHCell,
BBIYHCIICHUH, npeoOpa3oBaHUM
BBIpA)KCHUM, PEIICHNSI YPAaBHEHUI.

OcymecTBJIATH CaAMOKOHTPOJIb
BBITIOJTHSIEMBIX NEUCTBUN u
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MaTeMaTun4eCKue SHAHUA

IIpeaAMCTOB.

PEIICHHUSA 3aJadn

8 kmacc (ue menee 102 u)

KBaIpaTHBIU KOPEHb.
YpaBHeHUE BUA X2 =
a. CsoiicTBa
apuMETHUECKUX
KBaJIPaTHBIX KOPHEMU.
ITpeoOpa3zoBanue
YUCJIOBBIX BBIPAKECHUH,
coaepIKalIux
KBaJpaTHbIE KOPHU

Ha3Banue
paszieia OcHoBHOE cojep:kaHue OcHoOBHbBIE BH/IbI 1eATeIbHOCTH
(Tembl) o0yvyarmuxcst
Kypca (4mcjio
4acoB)
Yucaa u KBanpaTtHblii KOpEeHb dopMmyIupoBaTh omnpeaegeHue
BbIYMCJICHHS. n3 gyucina.lloasitue 06 KBaJIPaTHOTO KOPHSI u3 4quca,
KBanpaTHnbie UppaAHOHAITBHOM apupmMeTHIecKoro KBaJJpaTHOTO KOPHSI.
KOPHH qucJe. JlecaTuaabie IIpumeHaTsh oriepalmo U3BIICUCHUS
(159 OpUOITUKECHUS KBaJIpATHOTO KOPHS M3 4YHCJA, MCHOJIb3YyH
UppaLMOHAIbHBIX [pU HEOOXOUMOCTU KAJbKYJIATOP.
qHCel. OueHuBaTh KBaJpaTHbIE KOPHU LEJIBIMU
JleicTBUTEIBLHBIE 4HCJIaMU U IECITUYHBIMHU JPOOSMU.
quciia. CpaBHEHHE CpaBHuBaATBH " YHOPSI/I0YUBATH
NEeNCTBUTEIIbHBIX palMoHa bHbIE U HUPpAllMOHAJILHBIE YUCIIA,
qucell. 3alUCaHHbIE C TOMOIIBIO KBaJApPaTHBIX
ApudmMeTnueckuit KOPHEW.

HccaenoBaTh ypaBHEHHE X2 = @, HAXO/IUTh
TOYHbIE U TPUOIMKEHHBIE KOPHU IIpH A >
0.

Hccnenosarnb CBOMCTBA KBaJpaTHBIX
KOPHEN, MPOBOJISI YUCIOBBIE DKCIIEPUMEHTHI
C HCIOJb30BAHUEM KaJIbKYJISITOpa
(koMITIBIOTEPA).

Jdoka3piBaTh CcBOlicTBa apu(pMETHUECKUX
KBaJIpaTHBIX KOpPHEU; MNPUMEHSITh HUX IS
npeoOpa3zoBaHUs BhIPAXKECHUH.
BbInoJHATH Npeodpa3oBaHusl BbIPaXKEHUH,

coaepKaIux KBaJpaTHbIE KOPHH.
Breipaxars NepEMEHHBIE u3
reoMeTpudecKuX U (pusudeckux GopmMyI.
BeIYuCJIATH 3HAYEeHHUS BBIPAaKEHUM,
CoJiepKaIInuX KBaJpaTHBIC KOPHH,
HUCTIOJIB3YS nopu HEOOXOIUMOCTH
KaJlbKYyJISTOP.

Hcnoub30BaTh B XOJA€ pELICHUS 3ajiady
3JIEMEHTapHbIE npeacTaBJICHUS,
CBsI3aHHBIC c OPpUOTMHKEHHBIMU

3HAUYCHUSIMU BEIUYHH.
3HaKOMHUTBCA € HMCTOPHEH  pa3BUTHA
MaTEeMaTUKU
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CaMONPOBEPKY pe3yiibTara
BBIUYMCJICHUM, npeoOpa3zoBaHM,
noctpoeHud Pemars 3agaum  u3
peaabHOM1 JKU3HU, NPUMEHATH

peureHus 3a71a4 u3 IpyTrux

Pemats TEeKCTOBBIE 3aJa4Hu,
CpaBHHMBATh, BBIOHPATH CIOCOOBI




JIoKyMeHT noJinucaH 3JIEKTPOHHOM MOJIMUCHIO.

Ilpooonsicenue
Yucna n CreneHs ¢ nenasM @opmyIMpPOBATH ONpeaeSieHue CTEIICHU C
BBIUMCJICHHSI. OKa3aTeJICM.
CTelneHp ¢ CTaHI[apTHaH 3aruch IICJIBIM ITOKAa3aTCJICM.
HeJbIM gyacJa. IIpeacraBiasiTh 3aUCh OOJIBIINX U MaJIbIX
MoKa3aTeleM Pa3smepsl OOBEKTOB
u) OKpY>Karolliero Mmupa 4quces B cTaHgapTHoM Buae. CpaBHUBATH
I({%chgngoHTapHHX YHCia U BEJIMYUHBI, 3alIUCAHHBIEC C
KOCMHYECCKHX HucIiojibzoBanueMm creneuu 10.
OOBEKTOB), HMcnoab30BaTh 3alMch YUCENl B CTAHJAPTHOM
JUTUTEIbHOCTD
OpPOIECCOB B BUJIC JUISI BBIPQYKCHUS pa3MepoB OOBEKTOB,

chég%)é(fggﬂélgé\/ﬁgg/gj% JJIMTCIIBbHOCTHU ITPOLECCOB B OKPYKAKOIIIEM

LEeJbIM MOKa3aTeIeM MHDE.
®opmyJIMpOBaTh, 3alIUCHIBATH B
CHMBOJIMYECKOH (opMe 1 MILIIOCTPUPOBATH
NpPpUMEPaMH CBOMCTBA CTEIICHU

C LICJIBIM I10Ka3aTeJIeM.

IIpumMeHATH CBOMCTBA CTENCHU I
npeoOpa3zoBaHUs

BBIPAYKEHUM, COAEPIKAILIUX CTEIICHU C
LeJIbIM oKa3aTesieM. BhINoJHATE aelicTBUA
C 4YHCJIaMU, 3allMCAaHHBIMHU B CTAHAAPTHOM
BUZe (YMHOXXEHHUE, JICJICHUE, BO3BEJCHUE
B CTEIICHB)

KBagpartubiit . 0
Anredpanyecku TpéxtIeH. PasnosxKeHue Pacno3HaBaTrhb KBaJpaTHBIM TPEXUJICH,
€ BbIPAJKEHHUsl. | KBaJApPaTHOIO YCTaHaBJIUBATh BO3MOYXKHOCTb €ro
KBaaparubii TpeXdjICHaHa pa3I0KEHUsI HA MHOXXHUTEJIN.
TPéXUIeH MHOKHTCIIA PackiajbiBaTh HA MHOKMTEIU KBaPATHBINI
(5 u) TPEXUICHC HEOTPHUIIATEIbHBIM
JUCKPUMHHAHTOM

46



JIOKYMEHT NOAMMUCAH AJIEKTPOHHOUN MOJMKUCHIO.

Aﬂreﬁpanqec Anre6pal/lquKaﬂ ,Hp06B. JanucsIBaTh aJ'Ire6paI/IquKI/Ie BBIPpAXCHMUSI.
KHe JIONyCTHMBIC 3HAUCHWA Haxonurtsb obJiacTh onpeAeIeHUs]
Y palMOHAJIBLHOTO BBIPAKECHUsI. BBINOJIHATH
BbIPDAKCHUS. NEPEMEHHBIX, BXOOAIIUX | YHCJIOBBIC ITOJCTAHOBKH U  BBIYMCJIAATD,
Auaredpanyec B anrebpanyeckue | 3HAYE€HHME OPOOHM, B TOM YHUCJIE C ITOMOIIBIO
Kasi 1po0b BbIpaskeHnst. OcHOBHOe | KAJIPKYJITOpA. ®opMyJIMPOBATH OCHOBHOE
(15 1) . CBOMCTBO anre0pandeckor  apobwm 171
CBOMCTBO NPpUMEHSITb  €r0o i1 IIpeoOpa3oBaHUs]
anredpandeckoil apodu. | apobei. BeInoJHATH AeHCTBUS C
CokpareHue qpo6eii. anreOpanyeckumMu  1pobsmu.  [IpumensaTs
Croskenue. Boraurapme. | TPEOOPA30BAHMS BHIDAKEHUH 1 PEIICHUS
’ > | 3ama4d. BeIipa:kaTh nepemMeHHble U3 GHOpMy
YMHOXXCHHE U JCJICHUEC | ((PUBUUCCKUX, reOMETPUUYECKUX,
anre6pa1/1quKHX OITNUCHIBAIOIIINUX 6LITOBLI€ CI/ITyaLII/II/I)
poOeii.
IIpeob6pazoBanue
BbIPA’KEHUH,
coZeprKaInX
anreOpanydecKue JIpoou
YpaBuenust KBagpaTHoe ypaBHeHue. | PACNO3HABATHL KBAJPATHBIC yPABHCHHUSI. )
" HemnonHoe  KBagpaTHOE 3anuceiBaTh bopmyny KOpHEeH
HepaBeHCTBA. ypaBHEHHE. ®opmyna | KBAIIPATHOTO ypaBHEHUS; pemiathb
KBanparnsbie KopHeii kBajparHoro | KBAApaTHbie yPaBHeHMsl — TMOJHbBIC U
%’faBHeHI/IH ypaBHEHHS Teopema | HEHOJNHBIC.
5 ) Buera IIpoBoauTh mpocreiilmiue MCCIACAOBAHUNA
Pemenue ypaBHenuii, | KBaPaTHBIXYPABHEHUH.
CBOISILIXCS | PemiaTe ypaBHeHHWsl, CBOJSIIMECS K
KBAIPATHBIM. KBaJPaTHBIM, c TIOMOTILIO
Ipocreiimue  apoGHO- nmpeoOpa3oBaHU U 3aMEHOU TIEPEMEHHOM.
PAITHOHATbHBIE HaGaopars ¥ aHaJAU3UPOBaATh CBSI3b
VPABHEHHUS. MEXIy KOpHAMH U Kod(dduiueHtamu
Pemenue TekcTopbrx | KBAAPATHOTO ypaBHCHMS.
3anaq c noMompio | PopMyiupoBars Teopemy Buera, a
KBaJpATHBIX ypaBHeHWi | TaKkKe o0paTHYIO TEOpPEMY, IPUMEHSITh 3TH
TEOpeMbl Ui pelleHus 3ajaad. Pemarsb
TEKCTOBbIE 3agadm anreOpanyecKum
cnocoboM: NEepexoAUTh OT CJIOBECHOH
(GopmMyIMpOBKM  YCJIOBHsSL  3aJadyd K
anrebpandeckon MOJIEIH IyTEM
COCTaBJIEHUS YpaBHEHUS; pemars
COCTaBJIEHHOE YPaBHEHUE;
WHTEpPOPETUPOBATH PE3yIbTaT.
3HAaKOMHUTBCA € HCTOPHEH  pa3BUTUA
anreOpsl
YpasHenus Jluneiinoe ypaBHeHue ¢ | PacnodHaBaTh JIMHEHHBIE YpPaBHEHUS C
W HEPABCHCTBA. | pymst IMEpeMEHHBIMH, | JIBYMs IEPEMEHHBIMU.
Cucrembl ero rpaduk, HpUMeps Ctpourhb rpaduKu JIMHEHHBIX YpaBHEHHH,
aBHEeHMii N B TOM 4MCJIE
H’3 u) PEIICHMST  YPABHCHUH B | yenoJib3yst HUGPOBbIE Pecypehl.
OCJIbIX YHUCTIax. Pa3zauuars napaieabHbIe u
Pemienne cucreM ABYX | mepecekarommecss — NOpsMBIE  TIO ux
JMHEWHBIX YPaBHCHHUH C | ypaBHEHMSIM.
ABYyMsI ~ NICPEMCHHBIMH. | Pemiarb  CHUCTEMBlI  JBYX  JIMHEWHBIX
Ipumeps PCUICHUS | ypaBHEHUH C JBYMsSI [E€PEMEHHBIMU
CHUCTEM HEJIMHEUHBIX | MOACTAaHOBKOM U CIOXCHHEM.
YpPaBHCHUW ¢  JOBYMs | PemraThb MPOCTEHIIINE CUCTEMBI, B KOTOPBIX
NEPEMEHHBIMMU. OJJHO W3 ypaBHEHUM HE  SBISAETCA
I'paduueckas JIMHEUHBIM.
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HUHTEepHIpeTanus IIpuBoaMTH rpauuecKy0 HHTEPIPEeTALHIO
YPaBHEHHUsA C  JOBYMs | PCIICHHUS YPaBHCHUS C JIByMsI
IMIEPEMECHHBIMH U CHUCTEM | IIEPEMEHHBIMU H CHUCTEM YPAaBHEHHUM C
ypaBHEHUH C JAByMs | ABYMs HE€PEMCHHBIMU.
[IepEMEHHBIMHU. Pemath TeKkCcTOBBIE 3a1a4M AJIreOpandecKum
criocobom
Pemenne TEKCTOBBIX
3an1a4 C IIOMOILBIO
CHUCTEM YpPaBHEHUM
YpaBHeHust YHucnoBbie HEpaBeHCTBa | DOPMYJIMPOBATH  CBOWCTBA  YMCIIOBBIX
n U UXCBOMCTBA. HEPABEHCTB, WJUIIOCTPUPOBAThL MUX  HAa
HepaBeHCTBa HepaBeHCTBO ¢ oOjHOM | KOOPJMHATHOM IPsAMOI, JOKa3bIBAThH
'H nepeMeHHoM. JInmHeliHbIe anreOpanvecku.
?]I_’;B‘;HCTB HepaBeHcTBa ¢ oxauoii | IIpuMeHsITH CBOICTBa HEPABCHCTB B XOJC
a q N
IEpEMEHHON u ux | PeUICHU: 3a1a4.
pelieHue. Cucrembl | Pemiarhs JTMHENHBbIE HEpAaBEHCTBA C OAHOU
JIMHEHHBIX HEPABEHCTB C | IIEPEMEHHOM, n300pakaTh pelieHune
OJIHOM IEpPEMEHHOI 1 UX | HEPABEHCTBA HA YHUCJIOBOM IIPSMOM.
Pemiarp cucTeMbl JIMHEWHBIX HEPABEHCTB
peuieHue. >
U306 MU300pakaTh PEIICHUEC CUCTEMbI HEPABEHCTB
300paKCHUEC PCIICHUS HA YHUCJIOBOU NPAMOU
JIMHEHOI'O HEpaBEHCTBA
U UX CUCTEM Ha
YUCJIOBOU MPSIMOU
DOyHKUHNH. IHonsiTtne HUcnoan3oBaTh QyHKIIMOHAITBLHYIO
OcHoBHBIE YHKIIHH. TEePMHUHOJIOTHIO H
NOHSATHSA OnacTp CHMBOJINKY. .
(5 ) OIIpeAeJICHUS U . Boruncasiip 3HayeHuss QyHKIWHA, 3aTaHHBIX|
MHO>XECTBO 3HA4YCHUU OpMyJlamMH
yHKIUH. CIocoQpI npu HEO0OXOJIMMOCTHU HUCII0JIb30BaTh
3d1aHusl PYHKIUUN. KaJIbKYJISITOP); COCTABJIATH Ta0IHLBI
I'paduk 3HaYeHU#l (YyHKIUH. .
YHKIIMH. CTpouTh N0 TOYKaM rpaguku GyHKIIHA.
BoOMcCTBa OnuceiBaTh cBOMCTBA (DYHKIMU Ha OCHOBE
YHKIINH, UX e€ rpadguyeckoro InpeacTaBJIEHUs.
oToOpaxeHue Ha Hcnouab3oBath (byHKIIMOHAJIBHYIO
TePMHUHOJIOTHIO M
rpaguke CHMMBOJINKY.
Hccnenosarnb MIpUMEpPBHI rpa¢ukos,
OTpaXKAaIIIMX  peaJbHbIE  MOPOLIECChl U
siBJIeHUs. IIpUBOANTL NpUMepPbI IIPOLIECCOB
U SIBJIEHUH C 3aJaHHBIMU CBOMCTBAaMH.
Hcnoab30BaTh KOMNBIOTEPHBbIE MPOrPaMMbI
JUIS T10-
CTpoeHus1  rpadUKOB (102205900707 QD
U3YyUYEHHUsI UX CBONCTB
DOyHKUNH. YreHue U nmocTpoeHue HaxoauTts ¢ nomoibio rpapuka QyHKIINN
YucaoBbie rpaduKoB 3HAYEHHE OJI-
(QyHKIHH yHKIui. Ilpumepst HOM W3 pacCMaTpUBAEMBbIX BEJIMYHUH II0
(9 u) rpaduKoB 3HA4YE€HUIO OpY-TOM.
YHKIHH, OTPAKAIOUINX | B HECIIOKHBIX ClIydasX BBIPAXKATh
CaJIbHBIC IIPOICCCHI. (opmy.Jroii 3aBUCMMOCTHL MEXITY
YHKLHU, BCIIMYHWHAMM. .
OIIMCBHIBAIOINHUEC MNPSMYIO | OnuchbIBaTh XapaKTEp U3MEHEHHs OJHOU
U 0OpaTHYIO BEJIMYUHBI B
OponopuuoHaIbHbIC 3aBUCUMOCTU OT U3MEHEHUs APYIOu.
3aBHUCHUMOCTH, UX
rpaduku. ['mnepooa.

48



JIoKyMeHT noJinucaH 3JIEKTPOHHOM MOJIMUCHIO.

Ilpooonsicenue

HaszBanue
pa3iena OcHOBHOE coJep:KaHue OcHOBHBIE BUIBI AeATEILHOCTH

(TembI) 00y4arIIHMXCH
Kypca (4mciio —
JacoB) N

p—

I'padpuk ¢pynkuuu y = | PacnmosnaBarh BUIbI HU3y4aeMbIX
X?. ®yHKIMU Y = X%, Y | ¢yskuumii. ITokas3piBaTh cXeMaTHYeCKH
= x3, [IOJIOKEHUE Ha KOOPAUHATHOM ILJIOCKOCTH
y = X, Yy = | x |; | rpadukoB QyHKuMi BHmaA: y = X2, y = x5,
rpauyecKkoe  pelieHue h: X,y =|x|

CIOJIb3

o 0BaTh (PYHKIHOHAJbHO-TpaduUYecKue
YPaBHCHHUH W CUCTCM | ppencraBjieHHst TUTST pelicHus %1

ypaBHEHUN HUCCJIENOBAHNUS  YPaBHEHUW UM CHCTEM
YPaBHEHUM.

IIpumensaTs uHUPpPoOBLIE Ppecypchl Ul
ocTpoeHus rpadukoB GyHKIMN

IloBTOpEH IloBTOpeHne OCHOBHBIX | BbIOMpaTh, NMPUMEHATD, OLICHMBATH
e HOHSITUH W  METOJIOB | CHOCOObI CpPaBHEHMS 4YHCEJI, BbIYHUCICHUIA,
00001IeHU KypcoB 7 u 8 kjiaccoB, | mpeoOpa3oBaHMil  BBIPAKECHUH, PpEIICHUS
e(6 1) 00001IeHne 3HaHUH YpaBHECHUMH.

OcymecTBJIATH CAMOKOHTPOJIb
BBIMIOJIHSIEMBIX JIEHCTBUH U CaMONPOBEPKY
pe3yabTarta BBIYHCIICHUH,
npeoOpa3zoBaHUM, MOCTPOCHUM.

Pemiaty 3amaum w3 peanbHOH KHM3HH,
NPUMEHATh MaTeMaTHYECKUE 3HaHUS A
peuleHus 3aj1a4d u3 Apyrux NpeMeTOoB.
Pemiate TekcTOBBIE 3a/Ja4M, CPABHUBATH,
BbIOMPATh CIOCO0BI PEIICHUS 3a1a4U
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9 kmacc (e menee 102 u)

Ha3panmue OcHoBHOE OcHoBHBIE BH/IBI A1eATEJIbHOCTH
pa3aena coaepiKaHue o0yyaromuxcs
(Tembl) Kypca
(umciio
4aC0B)
Yucuaa n PanmonaneHabie 4ncia, PasBuBaTh npeacTraBjeHUus O YACIAX: OT
II?.[bI:{l/ICJICHI/Iﬂ. UppalMOHAJIbHbIE YHCJIA, MHOKECTBa HATypPaJIbHBIX YMCEJ 10
elicTBUTE/IbHbIE | KOHEYHbIE U MHO>KECTBA JACUCTBUTEIIBHBIX
ymucia OE€CKOHEYHbIE JECATUYHBIC | YHCEIL.
apQom. HOXCCTBO . O3HAKOMHTBLCHA C BO3MO>XHOCTBIO
(Qu ACHUCTBUTCIILHBIX YHCCII; OPEeACTaBJICHUS JICHCTBUTCIBHOTO YHCIIa
ﬂeHCTBHTegBHHe KaK OCCKOHEYHOU JICCSITUIHOMU JIPOOH,
gMcjia KaK ecxo%eqﬂme NPUMEHATH JICCATUIHBIC TTPUOIKEHUS
%‘;’II/ITI\I/;II;I(I)H’CI); Hﬂ&%alfm oe palnyoHaJIbHBIX U UPPAIIMOHATIBHBIX
quceJl.
S ceamole Mexy U300pakaTh 1eHCTBUTEIBHBIE YUCTIA
% TOYKaMH K WHATHOMN NPsSIMOIA.
e e 1 3gnnaclblBaT(;SpcI[[)aBgntTb - S
KOODIMHATHOR HDIMOR NOPAA0YNBATH ICVCTBUTEIIBHBIC YN CIIA.
coopaniial p : BINOJIHATH, COYCTass YCTHBIE H
é’ﬁ CTBHATCHBHEIX YHCET NHCbMEHHBIE TPUEMBI, apupMeTHUECKUE
g nbMeTIeCKmIe ’ AeHCTBHUS C PAllMOHAIBHBIMH YHUCIIAMU;
Iéﬁ CTBIE C HAXOAUTH 3HAUYCHUS CTEHEHEN C LIeNbIMU
HeﬁCTBnTenLHHMH IIOKa3aTeJIsIMU U KOpPHEH; BBIYUCIATH
{:{[HCHaMH 3HA4Y€HMSI YUCJIOBBIX BBIPA’KEHUI.
LIpHoOnKEnHOe 3HAUCHHE ITosryunTs npeacraBjieHHe O 3HAYMMOCTH
JICHCTBUTEJILHBIX YHCEJ B IIPAKTUYECKOM
BE€JIMYHUHBI, TOYHOCTbh
IPUGITHKCHUS NESITEJIbHOCTH 4€JIOBEKA.
: AHAJM3MPOBATH U J€1aTh BBIBOJbI O
OKpyriieHue yucel. TOYHOCTH NPUOJIMKEHUSI NEUCTBUTEIIHLHOTO
I 41CJia IPU PEIIEHUHU 3a/1a4.
PHUKHJIKA 1 OLICHKA . OKpYIJIsTh JACHCTBUTEIIBHBIC YUCIIA,
pe3yabTaTOB BBIYMCIICHUN BBINOJIHATE IPUKHUAKY pe3yJibTaTa
BBIYMCIICHUH, OUEHKY 3HAa4YC€HUN YUCIIOBBIX
BBIPAYKEHU M.
3HAKOMHUTBCS ¢ UCTOPUEH pa3BUTHA
MaTeMaTUKHU
YpaBHeHus JInneliHoe ypaBHEHUE. OcBauBarTh, 3aIOMMHATH M NPHUMEHSATH
U HepaBeHCTBA. Pemenune ypaBHeHUH, rpapuyeckue
YpaBHeHust CBOJSIIINXCSI K JIMHEHHBIM. | MEeTOABI IIPU PELLICHUHU YPaBHEHUIA,
¢ OHOM KBanparnoe ypaBHEHUE. HEPABEHCTB U UX CUCTEM.
nepeMeHHOH Pemenue ypaBHeHUH, Pacno3zHaBarh 11€71bI€ U IPOOHBIE
(14 4) CBOIAINUXCH K YpaBHCHUSI.
KBaJpPaTHBIM. Pemiath iuHeliHbIC U KBAJApaTHBIE
bukBanpartHsbie YPaBHeHMsI, YPaBHEHU S, CBOSIIIINECS K
YpaBHEHUSI. HUM, NpocTelie JpoOHO-
IIpumeps! penienus paloHaIbHbIE YPaBHEHUSI.
YPaBHEHUU TPETHEU U IIpeanaraTs BO3MOXKHBIE CIIOCOOBI
4eTBEPTON CTENEHEN pelLIeHUs TEKCTOBBIX
pa3JIOKEHHUEM Ha 3a51a4, 00Ccy:KaaTh UX U peliarb
MHO>XXHUTEJIIH. TEKCTOBBIE 3aJ1a4l Pa3HbIMU CIIOCOOAMU.
Pemenune npoGHo- 3HAKOMHUTBCS ¢ UCTOPUEH pa3BUTHSA
panroHaIbHBIX MaTeMaTUKHU
YpaBHEHUU.
Pemrenmne TekcTOBBIX 3a1a4
anreOpandyecKuM METOI0M
YpaBHeHus JInneliHoe ypaBHEHUE C OcBanBarb M  NPUMEHATHL  IPUEMBI
% HepaBeHCTBA. JIByMsI l'(preMeHHI:IMI/I "u pelLIeHusT  CHUCTEeMBbl JBYX  JIMHEHHBIX
UCTCMBI €Tro Irpa@HK. YPaBHEHMH C JBYMsS MNEPEMEHHBIMU H
YPaBHCHUH Cucrema ABYX JIMHEWHBIX | CHCTEMBI [OBYX yPaBHCHHH, B KOTOPBIX
(14 v) Hgggﬁ%%%% 181 éﬂ;}’gléﬂ (I)/I)IHO ypaBHEHUE HE SIBJISIETCS JIMHEHHBIM.
CIO0Jb30BATH
pelenue. Perenne bYHKIIMOHATILHO-
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CHUCTEM NBYX YPaBHCHMUI,
OOHO M3 KOTOPBIX
JIMHEWHOE, a Apyroe —
BTOPOM CTEIICHH.

rpa)MUIECKU IIPECTABICHUS IJIs pelleHus]
M HUCCJICIOBAHUSA YPABHCHUMN U CUCTEM.

AHAIM3MPOBATH TEKCThI 3aJa4, peliaTb UX

Fpa(bI/ILIeCKaH aJ’IFe6paI/I‘IUCCKI/IM CIIOCOOOM: nmepexoamurb OT

HHTEpIpeTall CJIOBECHOU %OPMYHI/IPO?KI/I ycCi10BUsL
U CUCTEMBI ypaBHeHI/If/’I C 3aJa4U K aJIrCOpandCCKOU MOJICIIU HyTe\lJVI
ABYMs COCTAaBJICHU CUCTCMBbI YPaBHCHUMH,
nepeMeHHBIMHA pearaTb COCTaB
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Penrenne TeKCTOBBIX
3a7a4 ajareopanyeckuM
CIIOCOOOM

JICHHYIO CUCTEMY YpPaBHEHUIA;

MHTEPNpPeTUPOBATH PE3yJIbTaT.
3HAKOMUTBLCH ¢ UCTOPMEH Pa3BUTHUS
MaTEeMaTUKU

CHUMMETPHUHU 11apadOIIbL.
CrenenHble (PyHKINH C
HaTypaJlbHBIMU

[moKasareisiMu 2 U 3, UX

§pa UKW U CBOMCTBA.
papuku

pysHKIIHN: y
= kx, K
y=kx +b, y=x-,y=
ax?,

X

y=axy=

X, Y=Ilx

YpaBHeHus YucnoBele HepaBeHCTBa | UMTaTh, 3aIUCHIBATH, IOHUMATD,
u M UX CBOMCTBA. HHTEPNPETHPOBATH HEPABECHCTBA;
HEpaBEHCTBA JIuueiinple HepaBeHCTBA | HMCHOJIB30BATh CHMBOJIMKY U
: C OJIHOW IMEPEMEHHOM W | TEPMMHOJIOIUIO. BBINOJIHATL
Hepasencrs UX pELIECHUE. npeoOpa3zoBaHUsl HEPABEHCTB, UCNOJIb30BATH
a (16 u) CHUucTeMBI JIMHEWHBIX | JJIS TIpeoOpa3oBaHUs CBOWCTBA UMCIIOBBIX
HEPABEHCTB C OJHOM | HEpPaBeHCTB. Pacmo3HaBaTh JIMHEWHBIC U
IIepeMEHHOM 7 ux | KBaapaTHble HepaBeHCTBaA. Pemiarhb
pelieHue. JIMHEWHbIC HEPABEHCTBA, CUCTEMBI
KsanparHaslie JIMHEWHBIX HEPABEHCTB, CUCTEMBbI
HEpaBEHCTBA Uu Ux HEPaBCHCTB, BKIIIOYAKOIIHUX KBaApPaTHOC
pelIeHue. HEPaABEHCTBO, U pelliaTh UX; 00CYKAAThH
Fpa(bnquKaﬂ IIOJIYYCHHBIC PCIICHUS.
UHTEPIpeTaLHs N3o00paxkaTs pelniecHUEe HEpPaBEHCTBA "
HEPAaBEHCTB M cHcTeM | CHCTEMBI  HEPAaBEHCTB HAa  HHCIIOBOH
HEpPAaBEHCTB ¢  JByMs | IPSIMOI, 3anucbIBaTh  pEIICHHUE c
[IepEMEHHBIMU NOMOIIILIO CHUMBOJIOB.
Pemarn KBaJipaTHbIC HEpPaBEHCTBA,
HUCTIONb3Yysl TpauuecKUe IMpeaCTaBICHUS.
OcBauBaTh U NIPUMEHATH HEPABEHCTBA IPU
pelieHrnu pa3InYHbIX 3aJla4, B TOM YMCJIC
MPAKTUKO-OPUEHTHUPOBAHHBIX
DOyHKIUH KBagpartuunas Pacno3naBaThb BUABI U3y4aeMbIX (PYyHKIIUIL;
(16 u) dyHKIIAS, WLJIIOCTPUPOBATH cXxeMaTH4YeCKH,
eérpadpuk O0BSICHSATDH pacriojgoxeHue Ha
u cBoiicTBa. [lapaGoita, | KOOpAMHATHOM  IUIOCKOCTH  TI'padUKOB
KOOpJIMHAThl BEPUINHBI ynkumii Bupa:y = kx, y = kx + b, y =§
napaboJibl, OCh y = ad y = axd, y

y=Vx,y= x| B 3aBUCUMOCTH OT 3HAYEHHIA
K02 ((PUITMEHTOB; OMUCHIBAThH UX CBOWCTBA.
Pacno3HaBaThb KBaJIpaTHUHYIO (DYHKITUIO
o ¢popmysie. [IpuBoAUTH NPUMEPBI
KBAJIpaTUYHBIX 3aBUCUMOCTEN U3 PEATTbHOM
>KU3HU, (PU3HUKU, TEOMETPHUU.

BrIgBJATL W 0000mIaTE OCOOEHHOCTHU
rpaduKa KBagpaTUIHOH QyHKIMHU Y = ax?
+ bx + c.

Crpouth Hu wH300pakaTb CcXeMATHYECKHU
rpaduku KBaIpaTHUHBIX pyHKIIHH,
3aaHHbBIX (OpMyTaMH BUAA Y = ax2,y = ax?
+q,y=a(x +p)3y=ax®?+bx + c.
AHaJIN3UPOBATH U IPMMEHATH CBOICTBA
U3yYEHHBIX (YHKIUN JJIs1 UX HOCTPOEHUS, B
TOM YHCJIE C TOMOIIBIO HU(POBHIX PECYPCOB
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Ilpooonsicenue

YucaoBbie
nocJjaea0BaTel
pHOCTH (15 9)

IHonstue YUCIJIOBOU
MOCJIeI0BAaTEIbHOCTH.
3ananue
MOCJIEA0BATEJILHOCTH
PEKyppEHTHOM
bopmynoit u dpopmysoit
N-ro yJjeHa.

Apudmernueckas u
reoMeTpuyecKas
nporpeccun. DopmyIibl
n-ro qJjIeHa
apupMEeTHICCKOU u
re€OMETPUUECKOM
OpOrpeccuu, CYMMBI
MEePBBIX N YJICHOB.
N3o6pakeHne  YIJICHOB
apudmMeTnueckou u
T€OMETPHUUYECKOM
OpOrpeccul TOUKaMH Ha
KOOpPAUHATHOM
IJIOCKOCTH.

JInHenHbIN u
AKCHOHEHIIUAJIbHBIN
poOCT.

CioxxHbIC IIPOLICHTBI

OcBauBaTb M TNPHUMEHSTHh WHJICKCHBIC
o0o3HaueHwusl, CTPOUTH peyeBbie
BbICKa3bIBaHUSA c HCIT0JIb30BaHHUEM
TEPMUHOJIOTUHM, CBSI3aHHOM C TIOHATHEM
I1OCJIEA0BATEIbHOCTH.

AHaauzupoBarbs GopMysly N-ro 4JjieHa
IOCJIEAOBATEIIBHOCTU WM PEKYPPEHTHYIO
dhopmyiry u BBIYHUCIATH YJICHBI
IIOCJIE€I0BAaTEIbHOCTEN, 3aJaHHBIX 3THUMHU

bopmymamu.
YcranaBiauBaTh 3aKOHOMEPHOCTh B
MOCTPOCHUU  TIOCIICJIOBATEIIBHOCTH,  €CJIH

BBIUCAHBI IEPBBIC HECKOIBKO €€ YJICHOB.
Pacno3naBarthb apuPMeTHIEeCcKyIo u
T€OMETPUUYECKYIO IPOTPECCUU TIPU PA3ZHBIX
crioco0ax 3aJlaHusl.

Pemiarp 3aaun ¢  HUCIIOJB30BaHUEM
bopmynn Nn-ro uieHa apudmeTudecKod u
T€OMETPUUECKON  MPOrpeCcCUU, CYMMBbI
IEPBBIX N YICHOB.

HN300paxkaTh YICHBI OCIESA0BATEIBHOCTH
TOYKaMHU Ha KOOPJAHUHATHOMN MIIOCKOCTH.

PaCCManHBaTL NnpuMepsl  MpoumeccoB H

SAIBJICHU us3 peanbHOMU JKU3HU,
WIFOCTPUPYIOILINE U3MEHEHHUE B
apupMeTHIECKON pOTpeccH, B

reOMEeTPUUYECKON MPOTrpecCcuu; N300pakaTh
COOTBETCTBYIOLINE 3aBUCUMOCTHU
rpaUYECcKH.

Pemars 3a1aum, CBsI3aHHBIE C YHCJIOBBIMU
[IOCJIE€I0BAaTEIbHOCTSIMU, B TOM YHCIE

3aJa49u us3 pearibHOU JKU3HU C
HCIOJIb30BaHUEM ITH(PPOBBIX TEXHOJIOTHH
(PJIEKTPOHHBIX  TalOauIL, TrpadUUIEecKOro

KaJIbKyJIATOpa U T.IL.).

PemaTh 3a71a4n Ha CIIOXKHBIC TIPOLICHTHI, B
TOM YHCJIE 33JlaYU U3 PeaIbHOM MPAaKTUKU
(Cc UCTTOIB30BAHUEM KAJIBKYJIATOPA).

3HaAaKOMUTBCA € HMCTOPUEH  pa3BUTUA
MaTeMaTUKHU
IloBTOpEHue, YUucaa um BbluucjeHusi | OnepupoBarb NOHATHAMM. MHOXECTBO,
00001eHne, (3anucs, CpaBHEHUE, | IOAMHOXKECTBO, onepanuu HaJ
CHCTeMaTH3aI1] JEeNCTBUS C | MHOXECTBaMHU; HCIOJb30BATH
st 3HAHUIT! JICUCTBUTEIIbHBIMU rpadu4yecKoe MOpPEeJ/ICTaBICHUE MHOMXECTB
(18 v) 4qyciamMu, qucioBasi | JJII ONMCAHWs peaJibHBIX MOPOLECCOB M
npsimMasi; IIPOIIEHTHI, | SIBJICHUM, IIPU PEIIeHUM 3aJad U3 APYTHxX
OTHOILIEHMUS, Y4€OHBIX MPEIMETOB.
nponopuuu; AKTyaJIM3upoBaTh TePMHHOJIOTHIO 1
OKpPYIJICHHE, OCHOBHbIE  [IefiCTBHUsI, CBsI3aHHbIE C
NPUOIVDKEHHUE, OLICHKA; | YHMCJIaAMM: HaTypaJbHOE 4YHCIJIO, IIPOCTOEC H
pemeHue TCKCTOBBIX | CcOCTaBHOE YHCIIA, NEIMMOCTH HaTypalbHBIX
3a4a4 4HuCel, MPU3HAKU JEIUMOCTH, LIEJIOE YHCIIO,
apuMEeTHIECCKUM
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CIIocoO0M)

MOJYJIb YHCJa, OOBIKHOBEHHAS U IeCITUYHAS
npobu, CTaHJapTHBIHN BHU/]I 4JHCIIa,
apu(pMeTHYecKril KBaJIpaTHbIM KOPEHb.

BbinoiHATL  JeiicTBHUSI, CpPaBHUBaTh W
YHOPSIA0YUBATH YHUCIIA, IPEJICTABIISITh YUCIIA
Ha KOOPJIMHATHOW TMPSIMOH, OKPYIJISTH
YHCia; BBIMOJHATHh NMPUKHAKY M OLEHKY
pe3yJibTaTa BBIYUCIICHUIA.

Pemarn TEKCTOBBIE 3aJa49u
apupMeTHIECKUM cnocobom.  Pemarpb
npaKkTHYecKue  3aJaud,  COJCSpIKaIlue
MPOIIEHTHI, JIOJW, YaCTH, BBIPAXKAIOIINC
3aBUCUMOCTH: CKOPOCTh — BpemMsi —
paccrossHue, IL€eHa — KOJWYEeCTBO —
CTOUMOCTB, OOBEM padOTBl — BpeMsT —
IIPOU3BOIUTEIILHOCTh TPyJa.

Pa3zoupars peanbHbIe >)KU3HEHHBIC
cutyanuv, GopmMyJIupoBaTh UX Ha SI3BIKE
MaTEMaTHKH, HaXO0IUTh penieHue,
IPpUMCHS MaTreMaTU4eCKUM arirapar,
MHTEPNPETHPOBATH PE3YJILTAT

AJaredopandeckue
BbIPaKeHUsS
(mpeoOpa3zoBanue
anreOpanvecKux
BbIPA’KEHUH,
JIOIMYCTUMBbIE 3HAUCHUS )

OmnepupoBaTh MNOHSITUSMH: CTCICHL C
IIeJIBIM  MOKa3aTrejieM, apudMeTHIeCKUn
KBaJIpATHBIH KOpPCHB, MHOTOYJIEH,
anrebpandeckasi JpoOb, TOXKJISCTBO.

BBINOJIHATH OCHOBHbIE HelicTBUA.
BBIIIOJHATH  pacy€Tel IO dbopmyitam,
mpeoOpa3OBbIBATH IieJIbIe, JPOOHO-
panoOHaIbHBIE BBIPAKEHUSI U BBIPAKEHUS
C KOpHSIMHM, pE€ajlu30BBbIBATH pPa3JI0KEHUE
MHOTOYJIEeHAa Ha MHOKHUTEIIH, B TOM YHCJIE C
HCIOJL30BaAHUEM popmyn pa3HOCTH
KBaJpaToOB U KBaJpaTa CyMMBI U Pa3HOCTH;
HaXOIUTh JOITyCTUMBIE 3HA4YEeHUS
MEPEMEHHBIX JUII APOOHO-paAIlMOHAIIBHBIX
BBIPA’KEHNUH, KOPHEU.

MoaeaupoBare ¢ noMoupio  Gopmya
peabHbIE MIPOLECCHI U SIBJICHUS

! 3nech mpencraBiieHBl BJE€MEHTBI COJIEPKAHMS Kypca, u3ydaBllMecs B 5—8 kiaccax u
TpeOyIolIre MOBTOPEHUSI, 0000IIeHnsT U cucteMaTtu3anuu. O0pamarbcsi K3TOMY MaTepruairy
MO>XHO B BHJIE aKIIEHTa Ha 3aBeplIalolleM »JTare H3ydeHus: Kypca 9 kjiacca HWIH
pacupeaciiaTh 11O COOTBCTCTBYHOIIIMM TEMAaTHUYCCKHUM pasacjiaM, H3ydacMbIM B TCUCHHC

y4yeOHoro roaa.
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dyukuuu (nocrpoeHue, | OnepupoBath HNOHATHUAMHU: QYHKIUS,

CBOMCTBaA U3y4YEeHHBIX | rpaduk  PyHKOHUHU, HYIH  QQYHKIHH,

bysKUMit; Tpadmuueckoe | MPOMEKYTKH 3HAKOITIOCTOSTHCTBA,

pelIeHne ypaBHEHUH W | MPOMEXKYTKH BO3pacTaHUs, YOBIBaHHUSI,

WX CHCTEM) HauOOJIbIIIEE W HaWMCHBIICE 3HAYCHUS
bysxun.

AHAIU3HPOBATh, CPABHUBATH, O00CYXKIATH
cBoiicTBa (hYHKIUIM, CTPOUTH UX Irpaduku.

OnepupoBarthb MOHATUSIMU . npsimast
MPONOPLIHOHAIBHOCTb, oOpartHast
MIPONOPIUOHAIILHOCTD, JIMHEHHas
bysK1IH, KBaJipaTU4Has bysKITS,
nmapadouia, ruriepooa.

HUcnoab3oBaTh rpagpukun ISt

ONpENICJICHUsT  CBOMCTB, MPOLECCOB U
3aBHUCUMOCTEM, IJIs1 peuleHus 3aaad Hu3
JIPYrUux y4eOHBIX NPEeIMETOB U peajibHOU
JKU3HH; MOJEJHPOBaTb C  IIOMOIIBIO
rpauKoOB peanbHbBIC TIPOIIECCHI U SIBJICHUS.
Beipa:xxare  ¢dopMysIaMH  3aBUCUMOCTH
MEXKy BEJIMUYMHAMU

ITpu paspaboTke pabodeii mporpaMMbl B TEMaTHYECKOM TUIAHUPOBAHUHU JIOJDKHBI OBITh YUTCHBI
BO3MOYXHOCTH HCHOJIb30BAaHUSI JJIIEKTPOHHBIX (IM(PPOBBIX) 00pa30BaTEIbHBIX PECYPCOB,
SIBIISIIOIIAXCST  YyY€OHO-METOMYECKUMH  MaTepuaiamM  (MyJIbTHUMEJIUHHBIE  NPOTPaMMEI,
AJIEKTPOHHBIE YUYEOHUKH U 33JaYHUKH, JIEKTPOHHbIE OMOIIMOTEKH, BUPTyaJlbHbIE J1abopaTopuH,
UT'POBBIE IPOrPAMMBI, KOJJIEKITUU TU(PPOBBIX 00pa30BaTEIbLHBIX PECYPCOB), UCTIOIb3yEMbIMU IS
O6y‘-IeHI/I$I 1 BOCIIUTAHUA PA3JIMYHBIX I'PYIIIT HOHBSOBaTCHCﬁ, npeacraBJICHHBIMHA B 3JICKTPOHHOM
(udpoBOM) BHJIE U peaTU3yOIUMHU JuaakTudeckue Bo3MoxxkHocTtu MUKT,conepkanrne KOTOPBIX
COOTBETCTBYET 3aKOHOJATEJILCTBY 00 0Opa30BaHUMU.
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PABOYAA MPOI'PAMMA
YYEBHOI'O KYPCA «'EOMETPUS». 7 9 KJIACCBI

HEJIM U3YYEHUA YYEBHOI'O KYPCA

«MaremaTuky y’Ke€ 3aTeéM Y4YUTh HaJd0, 4TO OHAa yYM B MOPSAOKIIPUBOIAUT», — MHUCAI
BEJIMKUM pycCKHUU ydeHbli Muxaun BacuibeBuu JlIomoHOCOB. M1 B ’TOM COCTOUT OJiHA U3
JIBYX HeJIel OOyUYEHHsITEOMETPUHU KaK COCTAaBHOM YacTH MaTE€MaTHKU B IIKOJE. DTOW Ieau
COOTBETCTBYET JOKa3aTeJibHasl JIUHUS ITpernogaBaHusi reomerpuu.Cienys npeacTaBiIeHHON
paboueil mporpaMmMe, Ha4YWHAasI C CEJIbMOIrOKJIacca Ha ypOKax reOMeTpHUU O0yUJaroIIuiCs yUUTCs
IIPOBOJAUTH NJOKA3aTEIIbHbIE PACCYKIAECHUSA, CTPOUTH JIOTUYECKHUE YMO3AKIIOYECHUs, JIOKA3bIBATh
UCTUHHBIE YTBEPKAECHHUS U CTPOUTHh KOHTPHPUMEPHI KJIOXKHBIM, IIPOBOJUTH PACCYXICHUS
«OT TIPOTUBHOIO», OTJIMYATh CBOMCTBA OT IIPU3HAKOB, (HOPMYJIHUpPOBaTHL OOpaTHBIE
YTBEPKJICHUS. YUEHHUK, OBJIAQJIEBIIMA HMCKYCCTBOM pacCyXJaTh, OyJeT NPUMEHSTHEro M B
okpyXxaromiern kxu3Hu. Kak nwucan reomerp u nenaror Hrops demopoBuu Illapwirus,
«IIOABMH, HNOHUMAIOUIMMH, YTO TAKOE€ A0Ka3aTelbCTBO, TPYAHO M JaKe€ HEBO3MOXHO
MAaHUITYJIUpOBaTh». I B 3TOM COCTOUT BaXHOE BOCIIMTATECIBHOE 3HAYECHUE U3YyYCHUS
reOMETpPUHU, TMPUCYIIEE HMMEHHO OTEYECTBEHHOW MaTeMaTudeckou 1ukose. Bmecrte ¢ tem
aBTOPBI IIPOTPAMMBbI MPEAOCTEPETAIOT YUUTEISI OT HU3JIUIIHETO (opmanniMa, OCOOCHHO B
OTHOILICHUM HAadaJl ¥ OCHOBaHUMU reomerpumn. PpaHuys3ckuii marematuk JKan /lpenoHHe no
5TOMY IIOBOAY BBICKa3aJics Tak: «UTo KacaeTcs AeIUKATHON MPOOIEMBbIBBEICHUS KaKCUOMY,
TO MHE Ka’KeTCsl, YTO Ha MEPBBIX IOpax HY>XHO BOoOOIIe n3derartb NpPOU3HOCUTH CaMO 3TO
ciioBO. C Ipyrou »KeCTOPOHbI, HE CJIEAYyeT YIIyCKaTb HH OJHOW BO3MOYXHOCTH JdaBaThb
OpUMEpHI JOTMYECKUX 3aKII0UYCHUM, KOTOpPbhIE KyJia B OONbIICH Mepe, 4yeM HAes aKCHOM,
SIBJISFOTCSI ICTUHHBIMHU U €AMHCTBEHHBIMHU
ABUTaTEIsIMU MAaTEMATHUYECKOTO MBIIIJICHUSD).

BTopoii nenbro n3ydeHusi reOMETPUHU SABIISIETCSI UCIIOJIb30BAHUE €€ KaK MHCTPYMEHTA IIPU
pPEUIEeHNHN KaK MaTeMaTHYECKUX, TaK U NPAKTHYECKHUX 3aJlad, BCTPEUAIOIINXCsI B peaJlbHON
KM3HU. OKOHYMBIINMN KypC FT€OMETPHUHU LIKOJIbHUK JIOJI’)KEH OBITh B COCTOSIHUU OIIPENEIUTH
reoMeTpHUUYEeCcKyIo (PUTYpY, OMHUCATh CIIOBAMHU JAHHBIN 4epTEXK HUIN PUCYHOK, HAWTH TJIONIaAb
3€MEJIBHOIO0 Yy4YacTKa, paccyuTaTb HEOOXOJAMMYIO JUIMHY OIITOBOJIOKOHHOIO Kaleys Wi
TpeOyemMble pa3Mepbl Trapaxa JJisI aBTOMOOWIsI. DTOMY COOTBETCTBYET BTOpas,
BBIYMCIIMTEIbHAS JUHUS B U3YUCHUHU I'€OMETPHUU B HIKOJIE. JlaHHasT mpakTUUecKas JIUHUS
SIBJIIETCSI HE MEHee BakKHOM, uem riepBasi. Em€ IlmaTton npeamnuceiBai, 4ToObl «TpaxkgaHe
IIpexkpacHOro ropojia HU B KOEM CJIy4dae HE€ OCTABJISIIIM T'€OMETPHUIO, BE/Ib HEMAJIOBAYKHO JAXKE
no0o4YHOE €€ MPUMEHEHHE — B BOEHHOM JI€JI€ J1a, BHIPOYEM, U BO BCEX HayKaxX — JIJIsl JIyUIIIETO
WX YCBOEHUsI: Mbl BeJb 3HA€M, Kakasi OECKOHEUYHasl pa3HHIla CYLIECTBYET MEXIY UEJIOBEKOM
MPUYACTHBIM K TEOMETPHUU U HETIPUYACTHBIMY. J[JIs1 TOT0 yUHUTEI0 pEKOMEHYETCs IT0I0UpaTh
33/la4d  MPAKTHYECKOI'o XapakTepa UIsi pacCMaTrpyuBacMbIX TEM, YUYUThb JE€TE€U CTPOUTH
MaTeMaTHYECKHUE MOJICIIM pPEaTbHBIX >KU3HCHHBIX CHTYyallui, MOPOBOJAHUTH BBIYUCICHUS U
OLIEHUBATh aJ€KBATHOCTH IMOJIYyUYEHHOTO pe3yybrata. KpaliHe BaXHO NOAUEPKUBATH CBSI3U
reOMeTpUuu € JpPYyTUMH OpeaMeTaMHd, MOTHBHUPOBATh MCHOJB30BaTh  OIPEICICHUS
reoMeTpuYecKuXx (PUTyp U NOHSITUH, IEMOHCTPUPOBATh NPUMEHEHHE MOJIYUYSHHBIX YMECHHUU B
(uzuke wu TexHUKe. DTH CBsA3M HauOoyee sSIPKO BHIHBI B TemMax «BekTopsi»,
«Tpuronomerpudeckrue COOTHOICHU», «MeToa koopauHat»u « Teopema [Tudaropar.

B 3aknroueHune conuiéMcs Ha BEJIMKOTO MaTeMaTuka U acTpoHoma Moranna Kensiepa, 9To0ObI
emeé pa3 NOOAUYEPKHYTh W METAOpEeAMETHOE, W BOCIHATATEIBHOE 3HAUEHUE TE€OMETPHUM:
“Geometria una et aeterna est in mente Dei refulgens: cuius consortium hominibustributum
inter causas est, cur homo sit imago Dei?.
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MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CornacHo yueOHOMYy IutaHy B /—9 Kilaccax wu3y4daeTcss y4ueOHbI Kypc «leomerpus»,
KOTOPBIi BKITIOYAET CJICIYIOIINE OCHOBHBIE pa3/ieiibl cojepkanusi: «l eomeTprudyeckue GUrypsl
M UX CBOMCTBa,

«/3mMepeHne TeoOMEeTPHUYECKHX BEJIMYHH», a Takxke «JlekapToBbl KOOpAWHATHI Ha
IIOCKOCTU», «BekTops», «JIBuxkenus miuockoctu» U «IIpeobpazoBaHust mogo0us».

Y4eOHblil TU1aH NpeaycMaTpUBaeT U3yUeHHE T€OMETPHUH Ha 0a30BOM ypPOBHE, UCXOAs U3 HE
MeHee 68 ydyeOHBIX yacoB B y4eOHOM Trojly, BCEro 3a TpU roja oOydeHusi — He meHee 204
JacoB.

! Teomerpust enuna u BeuHa, oHa 6nucraer B boxkbeM nyxe. Halma npu4acTHOCTH K Hei
CIYKHUT OJHUM H3 OCHOBaHUI, 110 KOTOPBIM YEJIOBEK JOJIKEH ObITh 0Opa3zom boxbpum
(http://www.astro-cabinet.ru/library/ Kepler/Tab_1.htm)

COHEP)XAHUE YUEBHOI'O KYPCA (110 TOJAM OBYYEHUMA)
7 KJacc

HauaneHable nmoHsATHst reomerpur. Touka, mnpsmasi, OTPE30K, Jiyd. YroJ. Buasl yrios.
BeprukanesHble u CMEXHbIE YyIJIbl. buccekrpuca yria. JlomaHasi, MHOIOYTOJIBHUK.
ITapamnensHOCTh U NEPHEHAUKYIISIPHOCTD MPSAMBIX.

CummetpuuHble purypbsl. OCHOBHBIE CBOMCTBA oceBOM cumMmeTpuu. IlpumMepsl cummeTpun
B OKPY’KaroIllleM MHUpeE.

OCHOBHBIE IOCTPOEHHS C MOMOIIBIO LHUPKYJIsT U JUHEHKU. TpeyroabHuUk. Breicora,

MeauaHa, OMcCCeKTpuca, UX CBOMCTBA.

PaBHOOEApEeHHBIIT 1 PABHOCTOPOHHHUN TPEYTrodbHUKH. HepaBeHCTBO TPEyTroJIbHUKA.

CpoiicTBa MW TIpU3HAKHM PAaBHOOEAPEHHOIO TpeyrojbHHUKaA. lIpu3Haku paBeHCTBa
TPEYTOJIbBHUKOB.

CBolicTBa M NpU3HAKU MapaJIeAbHBIX NIPsIMbIX. CyMMa yIJIOB TpeyrojbHUKa. BHeniHue
YIJIbI TPEYTOJIBHUKA.

IIpsimoyronpHbIi TpeyroJabHUK. CBONWCTBO MEJHWAaHbI MNPSIMOYIOJIBHOTO TPEYIOJIbHHUKA,
OpoBEeAEHHON K Trunorenys3e. lIpu3Haku paBeHCTBa NPSAMOYIOJBHBIX TPEYrOJIbHUKOB.
[IpsiMmoyTroBHBII TPEYyroJIbHUK ¢ yriioMm B 30°.

HepaseHncTBa B reoMeTpUHN: HEPABEHCTBO TPEYTrOJBHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOM,
TeopeMa O OoJblIeM yrjie u OoJblIed CTOpoHe TpeyroiabHuKa. llepneHaukynsap u
HaKJIOHHAsI.

I'eomeTrpnueckoe MecTO TOYEK. bHCcekTpuca yrijla M CEpEeIUHHBIN MEPIEHIUKYISP K
OTPE3KYy KaK F€OMETPUUYECKHE MECTA TOYEK.

OKpy>XHOCTh W KpyI, XOpJda M aUaMeTp, HUX CcBoMcTBa. B3anmMHOE pacnojioKeHHue
OKpY>XHOCTH U npsAMoi. KacarespbHas U cexky1ias KOKpyXHOCTH. OKpy>KHOCTb, BIIMCAHHAs
B yroJyi. BnucanHas u onmMcaHHasi OKpY>KHOCTH TPEYTOJIbHHUKA.

8 kiacc

YetelpExyronbHuKkHu. l[lapamienorpamm, ero npu3HakKu M CBOMCTBA. YacTHele ciydau
napasuiesiorpaMMoB (TIpsIMOYTOJIBHUK, poMO, KBaJIpaT), UX MPU3HAKU U cBoMcTBa. Tpanenus,
paBHOOOKas Tpaneuus, e€ cBolcTBa U npu3Haku. [IpsmoyronpHast Tpanenus.

Meton ynaBoenust meauanbsl. LleHTpanbHasi cumMmerpusi. Teopema daneca u Teopema o

MPONOPITHOHAIIBHBIX OTpE3Kax.

CpenHue TUHUU TPpEyTroJabHUKA U Tpanenuu. LleHTp macc TpeyroipHUKA.

I[MTogobue TpeyroabHUKOB, Kod(dunueHt nmogobus. IlpusHaku 1MOI00UsST TPEYroJILHUKOB.

[Mpumenenne moo0usT TIpU pEIISHUH TTPAKTHISCKUX 3aj1ad.
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CaoiicTBa momazaeii reomerpudeckux ¢puryp. @opmMyasbl Il TUIOIIAAN TPEYTOJIbHUKA,
napajuiesorpaMmma, pomoa u tpanenuu. OTHONIEHHUE TLIOIAAEH TTOJOOHBIX GUTYP.

Brruncnenue miomazei TpeyroadbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIET4aTOl Oymare.

Teopema Iludgaropa. Ilpumenenue teopemsnl [ludaropa mpu pemieHHUH NPAKTUUYECKUX
3a1ad4.

CuHyCc, KOCHHYC, TaHI'€HC OCTpPOrO YyIJjla HOpPSIMOYIOJbHOIO TpeyrojbHuka. OCHOBHOE
TPUTOHOMETPHUUIECKOE TOXKASCTBO. Tpuronomerpudeckue GpyHknuu yrios B 30°, 45° u 60°.

BrnucanHuble U LEHTpPaJIBHBIC YTIJIbI, YTOJI MEXAY KAacaTeJIbHOM HUXOPAOU. YTJIbI MEXKIY
XOopJJaMM M CceKyIMMU. BnucaHHble M OIIMCAaHHBIE YETbIPEXYTOJIbHUKH. BianmHoe
pacniosio’)keHue AByX okpyxxHoctTel. Kacanue okpykHocteil. O0liue kacaTeJbHbIE K JIBYM
OKPY>XHOCTSIM.

9 xitace

Cunyc, kocunyc, Tanretc yriioB ot 0 1o 180°. OcCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIAECTBO.
DdopMyJibl HPUBEICHUS.

Pemienue TpeyroiabHUKOB. Teopema KOCHHYCOB M TEOpeMa CUHYCOB. Pelienue npakTH4ecKux
3a7a4 C MCIOJIb30BAHUEM TEOPEMBIKOCUHYCOB U TEOPEMBI CUHYCOB.

IIpeoOpa3zoBanue nono6us. [lonodue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 Ipou3BEEHNN OTPE3KOB XOP, TEOPEMBI O IPOU3BENEHUN OTPE3KOB CEKYIHX,
TeopeMa O KBaJpaTe KacaTEJIbHOM.

BekTop, anmHa (MOAydb) BEKTOpa, COHANpPaBJIEHHBIE BEKTOPbI, HPOTHUBOIIOJIOXKHO
HalpaBJICHHbIE BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OII€palluy HaJ
BeKTOpaMu. PasznokeHue BeKkTOopa IO JABYM HEKOJUIMHEApHbIM BekTopam. KoopauHaTbl
BeKkTOpa. CKalsipHOE NPOU3BEIACHHUE BEKTOPOB, IIPUMEHEHHUE I HAXOXKIACHUS JINH U
YTJIOB.

JlekapToBbl KOOpPAMHATBI HaA IUIOCKOCTH. YPaBHEHHSA NOPsSIMOM H OKPYXHOCTH B
KOOpAMHATaX, IIE€PECEYEHUE OKPYKHOCTEW U MpsiMbIX. MeTos KOoOpAuMHAT W €ro
NpUMEHEHHE.

IIpaBuibHBIE MHOTOYTOJIBHUKM. [[JIMHa OKpy’KHOCTH. ['pagycHasiu paJguaHHasi Mepa yria,
BBIYMCIICHHE NJIMH YT OKpYy>KHOcTeH. [Inmomane kpyra, cekropa, CerMeHTa.

JBH>KeHUs IJIOCKOCTU U BHYTPEHHUE CUMMETpUH QUTYD (JIEMEHTApHBIE NIPEACTaBIICHUS ).
ITapannensHslil iepeHoc. 11oBopoT.
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IJIAHUPYEMEBIE TIPEJIMETHEIE PE3VJIBTATHI OCBOEHMS PABOYEN ITPOIPAMMBI KYPCA (I10
I'OJAM OBYYEHMUA)

OcBoenue yudeOHOro Kypca «l'eomerpusn» Ha ypOBHE OCHOBHOIO OOIIEro OOpa30OBaHUSI
JIOJDKHO — ofOecrieuuBaTh  JIOCTMOKEHHE — CIEAYIOIIMX  MOPEeAMETHBIX  00pa3oBaTeIbHBIX
pe3yIbTaTOB:

7 Kitacc

— Pacmo3HaBath U3y4YCHHBIE TeOMeTpUYecCKHhe (UTYPBI, ONPENeisaTh HMX B3aUMHOE
pacnojio)keHue, u3o0pakatb reomMeTrpuyeckue (Urypbl; BBINOJHSATH YEPTEkKHU IO YCIOBHUIO
3anaun. M3mepsiTh JIMHENWHBIE M YIJIOBbIE BEJIWYMHBI. Pemarhs 3agayd Ha BBIYMCIIEHUE JUIUH
OTPE3KOB M BEJIMYHUH YIJIOB.

— Jlenath rpyOyr0 OEHKY JUHEHUHBIX U YTJIOBBIX BEJIHUYHH IIPESIAMETOB B peaJIbHOMW KU3HHU,
pa3MepoB NPUPOJHBIX OOBEKTOB. PaznuuaTth pazMepsbl STUX OOBEKTOB MO MOPSJAKY BEJINYNHBI.

— CTpOI/ITL YEPTECKHU K TCOMCTPUICCKHUM 3aJdadaM.

i ITonp30BaThCs IIpU3HaKaMM paBCHCTBa TPCYTIOJbHHUKOB, HCIIOJIb30BaTh IIPU3HAKU H
CBOMCTBa paBH06eI[pCHHLIX TPCYTOJIBHUKOB IIPpU PCHICHUH 3aJa4.

i HpOBOI[I/ITI) JJOIT'MYCCKHUC PACCYKACHHUA C UCITOJIBb30BAHHUCM I'COMCTPHUYICCKUX TCOPCM.

i Ilonp30BaTbCs IIpU3HaKaMM paBCHCTBA IIPAMOYIOJIbHBIX TPCYIroOJIbHUKOB, CBOWCTBOM
MCAHAHBI, HpOBCHéHHOﬁ K THUIIOTCHY3C IPAMOYIOJIBHOI'O TpPCYTrOJIbHHUKA, B PCIICHHUU
ICOMCTPHUYCCKHUX 3aJaY.

— OrmnpenensTe NapajuIeIbHOCTh OPSIMBIX C IIOMOLIBIO YIJIOB, KOTOpblEe 0Opa3yeT ¢ HUMHU
cekyiasi. OnpeesnsiTh NapauieIbHOCTh MPSAMBIX C IIOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK
OJHOMU IIPSIMOU 10 TOYEK APYTrOU NPSAMOM.

— Pemars 3agaun Ha KieTdyaTou Oymare.

— IIpoBoAUTH BBIYMCIEHHSI U HAXOJWUTh YMUCIOBbIE W OYKBEHHbIE 3HA4YE€HHUS YIJIOB B
rEOMETPUYECKUX  3aJla4ax C  HCHOJIBb30BAHHEM CYMMBI  YIJIOB  TPEYTOJBbHHUKOB H
MHOI'OYTOJILHUKOB, CBOMCTB YTIJIOB, OOpa30BaHHBIX IIPU IEPECEUYECHUM JBYX MNapaJuIeIbHBIX
OpsIMBIX CeKyllei. Pemares nmpakTuyecKkue 3aa4u Ha HAXOXKJICHUE YIJIOB.

— Bunangerp NMoHATHEM T€OMETPHUYECKOrO MeCTa TOYEK. YMETh ONpeAeisiTb OMCCEKTPHUCY
yTila U CepEeIAUHHBIN NEPIICHIUKYJISIP K OTPE3KY KaK T€OMETPHUIECKUE MECTa TOUYEK.

—  @opMynHupoBaTh OIPEACIICHUS] OKPY>KHOCTH U KPyTra, XOpAbl U AUaMeTpa OKPY>KHOCTH,
OJIB30BaThCs UX CBOMCTBAMHU. ¥ METh IIPUMEHSTH DTU CBOMCTBA IIPU PEUICHUH 3a]a4.

— Buangers noHsITHEM ONHWCAaHHONW OKOJIO TPEYTOJIbHHUKA OKPYKHOCTH, YMETh HaXOOUTh €€
ueHtp. [lonp30BaThes pakTaMu O TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYTOJIbHUKA TIEPECEKAIOTCS B
OJHOW TOYKE, M O TOM, YTO CEPEAUHHBIC MNEPHEHIAMUKYJISIPbl K CTOPOHAM TpPEYTrOJIbHUKA
IEPECEKAIOTCs B OJTHOU TOYKE.

— Bunangers mnoHATHEM KacaTelabHOM K OKPYXHOCTH, IIOJIB30BAaThCSI TEOPEMOM O
NEPHNEHANKYJIAPHOCTH KacaTeJIbHON U paguyca, IPOBEAEHHOIO K TOYKE KaCaHUs.

— ITonp30BaThCs HpOCTGﬁHIPIMPI T€OMECTPUYICCKUMHU HEpPaBCHCTBaAMM, IIOHHUMATb MHWX
HpaKTI/I‘-ICCKI/Iﬁ CMBICIJI.

— HpOBOI[I/ITI) OCHOBHBIC TCOMCTPUYUYCCKHUC IMMOCTPOCHUS C ITIOMOIIBIO IUPKYJIA U JIMHEUKH.

8 kmacc

— Pacmo3raBaTh OCHOBHEIC BHU/JbI '—IeTI)IpéXYFOJ'ILHI/IKOB, X DJIEMCHTHI, ITIOJIB30BAaThCs HX
CcBoOMCTBaMHu IIpU pCIICHUU I'€COMECTPUYICCKHUX 3aaa4.

— IlpumMensiTh CBOWCTBA TOYKHU TIEPECEUCHHS] MEJHaH TpEeyrojbHHKa (IIeHTpa Macc) B
peleHnH 3aaady.
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— Bunaners nonsitTueM cpegHel JMHUM TPEYTroJbHUKA U TPaAIlellMu, MPUMEHSITh UX CBOMCTBA
opu peuieHun reoMerpudeckux 3anad. llomp3oBaThesi Teopemon dPaneca U TEOPEMOUM O
OPONOPIUOHAIIBHBIX OTPE3KaX, MPUMEHSITh UX JIJISl PEIICHUS MIPAKTUYECKUX 3a1a4.

— IIpuMeHsATHh NPU3HAKU MTOJOOUS TPEYTOJIbHUKOB B PEIICHUN I'€OMETPUYECKHUX 3a/1a4.

— Tlonb3oBatbest Teopemoit [ludaropa s pemieHUss T€OMETPUYECKHUX U TMPAKTUUYECKUX
3as1a4. CTPOUTHh MAaTEMaTUUYECKYIO MOJICJIb B MPAKTUYECKUX 3ajladyax, CaMOCTOSATEIIbHO JeJiaTh
4epTEX U HAXOAUTh COOTBETCTBYIOIIUE JIJTUHBI.

— Bunangerp moHATHSIMU CHHYCa, KOCUMHYCa M TaHI'€HCA OCTPOTO yrjia MpsMOYTOJbHOTO
TpeyrojabHuka. [1onb30BaThCst S TUMH NOHSITUSIMU JJIs1 pEILICHUS MPAKTUYESCKUX 3a7a4.

—  Bprmuucnasare  (pa3auyHBIMH - CIIOCOOAMHM)  IUIOMIAAb TPEYroJbHUKA W IJIOIAIU
MHOTOYTOJIbHBIX ¢uryp (Iojab3ysiCb, TI'J€ HEOOXOAUMO, KaJbKyJISITOpoM). I[IpumMeHsTh
NOJIy4YEHHBbIE YMEHUS B IMPAKTUYECKHUX 3aj/l1avyax.

— Buagers NOHATHUAMU BIIMCAHHOI'O M LICHTPAJIBHOIO YIJIa, HCIIOJIB30BAaTh TEOPEMBI O
BIOHUCAHHBIX yIJlaX, yrjlaX MeX1y XopJaMu (CEeKylLIMMH) U yIjle MEX/1y KacaTeJIbHOW U XOpJ10i
IPU PEIIEHUH F'€OMETPUUECCKUX 3aJ1a4.

— BrnageTs moHsiTueM OMHCAHHOTO I'ICTI:oIpéXyr‘OJ'II:-HI/II(a,, IIPUMCHATDH CBOICTBa OITMCAHHOTO
‘-ICTBIpéXYFOJ'IBHI/IKa IIpHu pCIICHUMU 3aJ1a4.

—  IIpuMeHsTH NOJIydYeHHBIC 3HAHUS HA MPAKTHUKE — CTPOUTH MAaTEMaTHYSCKUE MOJCITH JIIST
3a7a4 peajbHON )KU3HHU U MPOBOAUTH COOTBETCTBYIOIIINE BHIYUCICHUSI C TPUMEHEHUEM MTO100Us
U TPUTOHOMETPHUH (MOJIB3YSICh, TJIE HEOOXOAUMO, KAITBKYISITOPOM).

9 kiacc

— 3HaTh TPUTOHOMETPHUYECKHE (PYHKIHHU OCTPBHIX YIJIOB, HAXOAUTh C HMX ITOMOIIBIO
pa3juyHbIe 3JIE€MEHThl MOPSIMOYTOJIBHOI'O TPEYTrOoJbHHMKA («pElIeHuEe MNPSIMOYTOJIbHbIX
TPEyrojabHUKOB»). HaxoauTe (C HOMOIBIO KalbKYJIATOPA) JUIMHBI U YTIJIbl JJIsI HETAOJIUYHBIX
3HA4YECHUU.

— ITonp30BaThCs (1)OpMy.]'IaMI/I IpUBCACHUSA n OCHOBHBIM TPUTOHOMETPHUYICCKUM
TOXACCTBOM J1IJI HAXOXKACHMU S COOTHOIICHUI MEKAY TPUTOHOMETPHUICCKUMHU BCIIMYMNHAMU.

—_— HCHOJ’IB?:OB&TI: TeOpCMBI CI/IHyCOB nu KOCI/IHyCOB JJII HAXOXKACHU S paSJ’II/I‘IHI)IX DJICMCHTOB
TPEYTrOJIbHUKA («PEIICHUE TPEYTOJIbHUKOB»), TIPUMEHSTh WX MPU PEIICHUU T'€OMETPHUUCSCKUX
3amad.

— Brnagers nDoHATHAMH TIpeoOpa3oBaHUsA MOJOOUS, COOTBETCTBEHHBIX JJIEMEHTOB
nono0Heix ¢uryp. Ilonp3oBarbecss cBoMcTBaMH IOAOOUST IPOU3BOJBHBIX (PUIYpP, YMETh
BBIYHCIISITh JUIMHBI M HAXOJUTh YIJIbl y MOJMOOHBIX ¢uryp. [Ipumensts cBoiicTBa mogodust B
MNPAaKTUYECKHUX 3a/lauyax. Y METh IPUBOJAUTH MPUMEPHI NOJOOHBIX (PUTYP B OKPYKAIOIIIEM MUpE.

— ITlonp3oBaThcsa TeOpeMaMU O NPOU3BEJICHUM OTPE3KOB XOP/I, O MPOU3BEICHUN OTPE3KOB
CEeKYIHMX, O KBaJpaTe KacaTeJIbHOM.

— Ilonb3oBaTbCcsl BEKTOpaMH, NOHUMATh HX T'E€OMETPUUYECKUM H (PUBNYECKHUN CMBICI,
OPUMEHSITh UX B PEHIEHHH Te€OMeTpHYeCKHUX M ¢Pusmueckux 3anad. IlpumensaTs ckajsipHOe
IIPOU3BEJICHUE BEKTOPOB IJIsI HAXOXXAECHUS JJIMH U yIJIOB.

— Ilonp30BaThCa METOOAOM KOOpJAMuHAT Ha IIJIOCKOCTHU, IIPUMCHATHL Cro B PCIICHUHN
TCOMCTPHUYCCKUX U IMPAKTHUYCCKUX 3aJ1al.

— Buaners NOHATHAMHU NPaBUIBHOI'O MHOTI'OYTI'OJIbLHUKA, JUIMHBI OKPY>KHOCTH, NJIMHBI 1yT'U
OKPY’KHOCTH M pPaJUaHHOU MEpBl yIJjla, YMETh BBIYHCIATH IUIONIAJb Kpyra W €ro 4acTeu.
IIprnMeHATh OJIydeHHBIE YMEHHUS B IIPAKTHYECKHUX 3aJladax.

— Haxoaute ocu (MM HEHTPHI) CUMMETPUHU (QUTYp, TPUMEHSITHh JBUXKEHUS IUIOCKOCTH B
IPOCTEUIINX CIIydasX.

— HpI/IMCHSITb ITOJIYYCHHBIC 3HAHHWA HA IMPAKTHUKEC — CTPOUTH MATCMATHUYCCKHUC MOJCIIN
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JUIS 3a]1a4 peajlbHOM YKU3HU U IIPOBOJAUTE COOTBETCTBYIOIIME BBIUMCIEHUS C IPUMEHEHUEM
MoJ100UsI 1 TPUTOHOMETPUUECKUX (PYHKIUHN (ITOIB3YySACH, II€ HEOOXOAUMO, KAIIBKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O
KYPCA(ITO T'OAAM OBYYEHUA)

7 xiacc (He meHee 68 )

Ha3Banmue
pasaena
(TeMbI) OcHOBHBIE BH/IBI
OcHoBHoOe coaep:xaHue
Kypca AeSITeJIbHOCTH 00y4arouUXCs
(umciio
4ac0B
IIpocreiimue IIpocreiime reoMmeTpudecKue PopMyIupoOBaTh
reoMerpuyeckne | OOBEKTHI: TOYKH, HPSAMBIC, JIyYH H OCHOBHBIE TIOHSITUS U
Guryper u ux I'JIbI, MHOTOYTOJIbHUK, JIOMaHasl. OnpeaeiCHUs .
CBONCTBA. ME>KHBIC U BEPTUKAJIbBHbBIC YIJIbL. Pacno3naBaThb U3yUeHHBIE
H3zmepenue PaboTa ¢ npocTeHIINMH YepTEKAMU. reoMeTpuiecKkue GUrypsl,
FGOMeTpI/I'IeCKI/IX I/I3MepeHI/Ie JIMHCHUHBIX N yFHOBBIX OﬂpeﬂeﬂﬂTb UX B3aUMHOC
BeIHYRH BEJINYWH, BBIUHCIEHUE OTPE3KOB U pacIoNIoKEHUE,
TJ10B. BBINOJHATH YEPTEK T10
(14 ) epuUMETp M IuIoanb Guryp, co- CIIOBUIO 3aJa4M.  _
TaBJICHHBIX U3 OPSIMOYTOJIbHUKOB POBOAUTH IpOCTEHIIINE
MOCTPOEHUSI C TOMOIIbIO
WPKYJISI U JIMHEUKHU.
3MePATH JIMHEHHBIC U
YTJIOBBI€ BEJIMUUHBI
TeOMEeTpUYECKUX U
OPaAKTUISCKHUX OOBCKTOB.
npeaesiTh «Ha Tias3)»
pa3Mepbl peanbHbBIX
OOBEKTOB, MPOBOIUTH
rpyOy1o OLIEHKY HUX
a3MepoB.
eliaTh 3a7a4d Ha
BBIYMCIICHUE JJINH
OTPE3KOB U
BEJIMYHUH YTJIOB.
Pemrarp 3as1aum Ha
B3aUMHOE PACIIOJIOKEHUE
reoOMEeTpUYEeCKUX PUryp.
ITpoBoaurs
KJIaCCU(UKALIUIO YIJIOB,
BBIYUCJIATH JUHCHHBIE U
YTJIOBbI€ BEJIUYHHBI,
MpPoOBOAUTH HEOOXOIUMBIE
JI0Ka3aTeabHbIEe
paccyXaeHusl.
3HAKOMHUTBCH ¢ HCTOpPUEN
pa3BUTHSI TEOMETPUU
Tpeyronbunku (22 IloHsiTHE O paBHBIX TPEYrOJIbHUKAX U Pacno3naBathb napsl
u) NEepPBUYHBIC IpEe/ICTaBJICHUS o paBHBIX TPEYrOJIbHUKOB
paBHBIX (KOHIPY?HTHBIX) QuUrypax. Ha TOTOBBIX UepTexax (c
Tpu MpuU3HaKa paBeHCTBa yKa3aHHEM ITPU3HAKOB).
TPEYTOJIBHUKOB. BbiBOoauTH CJICJICTBHSI
ITpusnaku paBeHCTBa (paBeHCTB
OPsIMOYTOJIbHBIX TPEyrOJIbHUKOB. COOTBETCTBYIOLIIUX
CBoliCcTBO Me€IUaHbI 3JIEMEHTOB) W3 PaBE€HCTB
OpsIMOYTOJIBHOTO TPEYTOJIbHHUKA. TPCYTOJIbBHUKOB.
PaBHOOEe1peHHBIE U PABHOCTOPOHHUE DopMyJIHPOBATH
TpEeyroJibHUKU. [[pu3Haku ucBoiicTBa OIpeJIeICHUS:
paBHOOEIPEHHOTO TPEYTOJbHUKA. OCTPOYI'OJILHOTO,
IIpoTtuB GonbIel CTOPOHBI TYyHOYTOJIBHOTO,
TPEYTOJBHUKA JISKUT OOJIBITHUKN yTOJI. PsSIMOYTOJIBHOTO,
IIpocreiinine HEpaBEeHCTBA B paBHOOEIPEHHOT O,
reomeTpun. HepaBeHCTBO PaBHOCTOPOHHETO
TpeyrojbHuka. HepaBeHcTBO TPEYrOJIbHUKOB;
OMCCEKTPHUCHI, BBICOTHI,
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JIOMaHOM.
IIpsAMOYTrOJIBHBIN TPEYTOJIBHUK C
yriaom B 30°.

IlepBble TIOHATHSA O NOKaA3aTEJIbBCTBAX B
reoOMEeTpUU

MeIUaHbl TPEYTrOJIbHHUKA;
CEepEeTUHHOTO
MEePIICHIUKYJIsIpa
OTpe3Ka; nepuMeTpa
TpPEeyroJabHHUKA.
PDopmyJIMPOBATH
CBOMCTBA U  MPHU3HAKU
paBHOOEIPEHHOT O
TpEeyroJbHHUKA.
Crpours 4EePTEKHU,
peumiaTb 3agaqum c
IIOMOIIBI0  HAXOXXJICHUS
PaBHBIX TPEYTrOJIbLHUKOB.
IIpumeHsiTL  IIpU3HAKU

paBeHCTBa
MPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB B
3agadax.

Hcnoan3oBath udppoBbie
pecypchl JJIsE

HCCJIeJOBAHUSI  CBOICTB
n3y4yaeMbIX (puryp.

3HAKOMHUTBCH € HCTOpPHEH
PasBUTUA TCOMCTPHUU
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Ilpooonsicenue
Ha3panmue
pasaeia [0) OcHOBHBIE BUBI
(TeMbi) CHOBHOE COJep:KaHue
Kypea (YHeio AeITeJIbHOCTH 00y4YaroIuXCst
4acoB)
IMapaJejabHbIe INapaienbHabie  npsimble, | POPMYyIHPOBATH MOHSATHE
npsiMble, CyMMa UxX  cBoiicTBa, IlsaThri | NapallyIeIbHBIX IPSMbBIX, HAXOAUTH
yriios rnocryJjar EBKHI/II[a. IPAKTUYCCKHUC ITPUMCPDI.
TPEYroIbHUKA Haxkpect aexaiue, | U3ydarhb CBOICTBa YIJIOB,
(14 ) COOTBETCTBEHHbIE U | oOpa30BaHHBIX NOpU  IIEPECCUCHUU
OJHOCTOPOHHUE YTJIbI | mapajulelIbHBbIX — IIPAMBIX  CEKYILLCH.
(o6pa3zoBaHHBIC npu | IIpoBoauTh I0KA3aTeJILCTBA
nepeceyeHun MapaJuleJIbHOCTH  JIBYX HOPSIMBIX C
napauieabHbIX  IHNPsIMBIX | MOMOIIBIO YIJIOB, OOpa30BaHHBIX IIPHU
CeKylIIeil). NEePECEYEHUN ITUX NOPSIMBIX TPETbEU
IIpn3nak napajuieJIbHOCTH | OPAMOU. BBIYHCIAATB CyMMY YIJIOB
OpsSIMBIX YE€pe3 pPaBEHCTBO | TPEYrOJIbHUKA U MHOTI'OYTOJIBHHUKA.
paccrostauii ot  Todek | HaxoaumrTh 4uciioBble U OYKBEHHBIC
OOHOW OpPAMOM O BTOPOW | 3HAYEHUS YIJIOB B TI'€OMETPUUYECKUX
PSIMO. 3aJla4ax C MCIIOJIb30BAHUEM TEOPEM O
Cymma YIJIOB | CyMME  yIJIOB  TPEyroJbHHKA U
TpEyTroJbHUKA 1 | MHOTIOYT'OJIbHHUKA.
MHOT'OYT'OJIbHUKA. 3HAKOMHUTBCH € UCTOPHEH PA3BUTHUSL
Bremnue yriasl | F€OMETpHUHn
TPEYTrOJIbHUKA
Oxpy:xkHOC OKpy>XHOCTb, XOpJbI U | DopMyJIHMPOBATH onpeaegeHus :
ThbH KPYT. AuaMeTpbl, WX CBOWCTBA. | OKPY)KHOCTH, XOpIbl, JuUaMeTpa U
I'eomerpuueckne | KacarembHas K | KacarenbHOW K OKpyxHocTU. M3yuartsh
MOCTPOEHU S OKPY>KHOCTH. UX CBOWCTBA, IIpU3HAKH, CTPOHUTH
(14 4 Opr)I(HOCTL, BIIMCaHHAasa YCPTCIKU. I/ICCJ'Ie}IOBaTb, B TOM 4YHCIIC
B YIOJ. IToustue o I'MT, HCII0Jb3YHA IIl/l(l)pOBl)Ie PeCYpPChI:
NpUMEHEHHE B 3agadax. | OKPYXHOCTB, BITMCAHHYIO B yToOJ; IEHTP
BuccekTpuca U | OKPY>XHOCTH, BIHCAaHHOM B  YyIOJ;
CepeMHHBII PaBEHCTBO OTPE3KOB KacaTeJIbHBIX.
MIEePIICHINKYIISP kax | Hcnoas3oBars meton ['MT mns
reoMeTpUUYecKre MecTa | AOKa3aTenbCTBATECOPEM O IEPECCUYECHUU
TOUYEK. OUMCCEeKTpUC YIJIOB TPEYTroJbHUKA U
OKpy>XHOCTb, onucaHHasi | CCPCAUHHBIX HNCPHCHAUKYIIHAPOB K
OKOJIO TpeyrojipHuka. | CTOPOHAM TPEYTOJIEHUKA C TIOMOMIBIO
BroucauHas g | IMT. OB1ageBaTh NOHATUAMH
TPEYrOIbHUK BIIMCAHHOW M OIIMCAHHOM OKPYXKHOCTEMN
OKPY>KHOCTb. TPEeyrojbHHUKA, HAXOAMTh [IEHTPHI
ITpocreiiime 3agaum  HaA| THX OKPYIKHOCTEM.
OCTPOCHHUE Pemiarnb OCHOBHBIE  3aJa4H HA
NOCTPOCHHUE. yIJla, PaBHOIO JITaHHOMY;
CEepPEANHHOIO NepHeHIUuKyJsipa
JaHHOTI'O OTpe3Ka; OpsSIMOM,

NPOXOJSIEN 4Yepe3 JaHHYI0 TOYKY U
NEPHNEHAUKYJIIPHONM HJAaHHOMU IIPSMOIL;

6I/ICCCKTpI/ICI>I JAaHHOTI' O yria;
TPpCYTIOJIbHHUKOB 10 pa3JIndYHbIM
DJICMECHTAaM.

3HAKOMUTBCS C UCTOPHUEN pa3BUTHSA
r€OMETPUU
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IMoBTOpEHME,
00o0menue
3HAHMH

(4 )

IToBTOpenue u o6o00IIEHNE
OCHOBHBIX MNOHATUN WU
METOI0B Kypca 7 KJjiacca

Pemrars 3agauym Ha TOBTOpPEHHUE,

WUIIOCTPUPYIOLIHWE  CBSA3HU
pa3iIuYHBIMU 4aCTsIMU Kypca

MEXITY
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JIoKyMeHT noJinucaH 3JIEKTPOHHOM MOJIMUCHIO.

8 kiacc (He menee 68 u)

Haspanne OcCHOBHBIE BHJBI
pasjena Ocnosnoe conepianue esITeJIbHOCTH 00yUYAKOIIMXCS
(TeMbI) a y
Kypca (4ucjio
JaCcoB)
Yeruipéxyroabnu | [lapamnenorpamm, ero | M3o0pakarb M HAXOAUTH HA YEPTEXKAX
ku (12 u) OpU3HAKH ©W CBOMCTBA. | YETBIPEXYTOJIBHUKU pPa3HbIX BUIOB U
YacTHble ciiydyau | HUX DJIEMEHTHI.
rnapasuieJIorpaMMoOB DopmyIMpoBaTh onpeaeJeHus:
(OpsIMOYTOJIBHUK, poMO, | NapaLieJorpamMma,  HOpsIMOYIOJbHHUKA,
KBaJpar), UX NPU3HAKU U | pomoOa, KBajpara, Tpaneluu,
CBOMCTBA. Tparnerusi. | PaBHOOOKOM Tpareuuu,
PaBnoGoxkas U | OpAMOYTOJBHOMU Tpareuuu.
OpsiIMOYyTOJIbHAsI Jdoka3piBaTh ¥  HCHOJbB30BATH  NPH
TpamneIum. pelieHuHu 3a]a4 NpU3HAKKA U CBOMCTBA:
VY aBoenue MeauaHbl. | HapajuiesorpaMma, MNpsSAMOYTrOJIbHUKA,
IlenTpanbsHass cHMMETpPUsI p0M6a, KBaapara, Tpanenuu,
paBHOOOKOM Tparieiuu,

NPSIMOYTOJIBHOW Tparenuu.
IIpuMeHATH METO YJIBOCHUSI MEJIUAHBI

TPEyroJbHUKA.
Hcnoab3oBaTh 1THQPPOBBIE PECypPChI
JIJIST HucciaeaoBadnusl CBOMCTB

N3y4aeMbIX QUryp.
3HAKOMHUTBCH € MCTOpPMEHd pPa3BUTHS]
reOMETpUHU
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Teopema Teopema daneca u | IIpoBoauTh NMOCTPOEHUSI C MOMOIIBIO
dajeca u TEeopema O | UMPKYJS U JIMHEUKH C MCHOJIb30BAaHUE
TeopemMa o OPOTMOPIIMOHATIBHBIX Tteopembl dasieca U TEOPEMBI O
NMPONOPUHOHA OTpe3Kax. OPONOPIIUOHATIBHBIX OTpe3Kax,
JIbHBIX Cpennsist JIUHUSA | CTPOUTH 4eTBEPTHINA
oTpe3Kax, TpeyroabHuka. Tpanenusi, | IPOIOPLHUOHATILHBIM OTPE30K.
110}106- eé CpeaHsAs JIMHUS. HpOBOI[I/ITb J0Ka3aTeJbCTBO TOIro, 4ro
HbIC HpOHOpI_[I/IOHaJ'IBHBIe MEaraHbl TPECYTOJIbHUKA IIEPECCKAOTCS
TPeyroJibHUKHU OTPE3KH, IIOCTPOEHHE | B OJHOM TOYKE, U HAXOAMTH CBS3b C
(15 v) 4eTBEPTOTO LEHTPOM MACC, HAXOAMThb OTHOILIIEHUE, B
IIPOIOPLIUOHATBLHOTO KOTOPOM MEJIUaHbI JICISITCS TOUKOU UX
OoTpE3Ka. nepececucHUsl.
CBoiicTBa HEeHTpa Macc B HaxoauTh 1m0100HBIE TpCYTrOJIbHUKHU
TPEYTOJIbHUKE. Ha TOTOBBIX 4YCPTCI)KAX C YKa3aHUCM
HOI[O6HI)IC TPEYTrOJIbHUKH. COOTBCTCTBYIOIIIUX IIPpU3HAKOB
Tpu npusHaka mnonoOus | MOAOOUs.
TPEYTOJIbHUKOB. Pemiatn 3agavumn Ha HO,Z[O6HLI€
[TpakTHyeckoe TPEYTOJIbHUKHA C IOMOIN IO
IIpUMEHEHUe CaMOCTOSITEIIBHOT'O NOCTPOCHUS
YepTEIKEH U HAXOXKJICHHUS MOTO0OHBIX
TPEYTrOJIbHUKOB.
IIpoBoaursb JoKa3aTeibCcTBa C
HCMOJIb30BAHUEM IIPU3HAKOB TTOJ00US.
Jloka3pIBaTh TPHU NpPHU3HAKaA T1OA00US
TPEYTOJIbHUKOB.
IIpuMeHATH NOJYYEHHBIC 3HAHUS NIPU
pelieHuu r€OMETPUUECKUX Hu
OpaKkTUYECKUX 3ajiad.
3HAKOMHUTBCH € MCTOpPMEHd Pa3BUTHS]
reoOMETPUH
IInomann. I[Tonsitue 06 oOuiel Teopun | OBJIageBaTh NePBUYHBIMU
Haxo:xnenue IO IH. npejacTaBjJeHusIMH 00 oOIIel Teopumn
mJaomaaen dopmyriel Ui TUIOHIAAU | Iuomanau  (Mepel), ¢GopMyJIHpOBaTh
TPeyroJbH1 TpEyTOJIbHUKA, CBOMCTBA ILIOINAAH, BBISICHITH HX
KOB napa’liesorpamMmma. HarJIAAHBIA CMBICII.
H OTHoO1IEeHUuE mromnageii | BeIBOAUTH hopmybl TTOIIA TN
MHOI'0YT0JIbHbI TPEYrOJLHUKOB C OOLIMM | MapajjieaorpaMma, TPEyTOJIbHUKA,
x puryp. OCHOBaHHMEM MM oOmiei | Tparmeuuu w3 GOpMyJIbl TUIIOIIAIN
Inomaan BBICOTOI. OpsMOYTOJIbHUKA (KBajipaTa).
10100HbIX Beruncnenue — muomazgeii | BeIBoAMTH bopMybI IO 1
Guryp (14 ) CIIOKHBIX (Uryp depe3 | BBITYKIOTO YETBIPEXYTOJILHHKA HYEpes3
pasObueHre Ha dYacTH M | JAMArOHaJM W Yrojd MEXJIy HHUMH.
JOCTPOCHHUC. HaXOZII/ITI) Ironraau (bI/Ipr,
ITomanmn duryp Ha | HU300paXxE€HHBIX HaA KJIeT4aTol Oymare,
KJIeTudaToii Gymare. HCIO0JIL30BaTh pa30UEHUE HA YaCTH U
ITmoniamu HOMO00OHBIX | AOCTPOCHHE.
(bpn"yp Berauciieaue Pa36ﬂpaTb npuMepbl HCIIOJIb30BaHUA
Hﬂomaﬂeﬁ‘ 33,[[&"11/1 C BCIIOMOTI'aTC€JIIBHOU IJIomaain JJI
NPAKTHYECKHM pelIeHUsI TEOMETPUYECKUX 3aad.
COIEPIKAHHEM. Pemenne | HaxoauTs ruiomany nogo0HBIX
3a1a9 ¢ MOMOINBI0 Meroma | PUTYp. BRIMHCIATE IUIOIIanM
BCIIOMOTaTeILHOM pa3IUYHBIX MHOTOYTOJILHBIX (PUTYP.
MIOIIATH Pemiarr 3agaum Ha I0IOINAObL C
OPAKTUUYECKUM COJIEpP>KAaHHUEM
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Teopema Teopema Iludaropa, e& | JoKaswIBaTh Teopemy IIngaropa,
Iudgaropan J0Ka3aTeJIbCTBO p | MEHoab30BaTh
€€ B IPAaKTUYECKUX BBIYUCIICHUSX.
Hayaja NpPUMEHEHHE. OOparHas
DopMyIHPOBATHL OIIPEACICHUSA
TPUTOHOMETPHH Teopema Iludaropa. o
10 TPUTOHOMETPUYECKUX (PYHKIMI
(10 ) Onpenenenue OCTpOrO yrja, HpOBePATh HX
TPUTOHOMETPHUUYECKUX KOPPEKTHOCTb.
pyHKIHI  OCTPOro  yrna, | BpipoguTh TPUTOHOMETPUUCCKHE
TPUTOHOMCTPHHICCKHUC COOTHOIIEHUSI BIPSIMOYTIOJIbHOM
COOTHOILICHUS B | TpeyrojbHUKE.
npAMOYTOJIBEHOM HccaenoBarb COOTHOULIEHUS MEXKAY
TpeyronbHuke. OCHOBHOC | croponamu B NPAMOYTOJIBHBIX
TPUTOHOMETPHIECKOEC TpEYTroJbHUKAaX C yriiamu B 45° u 45°;
ToxaecTBO. COOTHOLIEHUS | 30° g 60°.
Mexy cropoHaMu B | Mcnoaw3oBaTs GopMyIsl npuBeaeHNs U
HPAMOYTOJILHBIX OCHOBHOE TPUT'OHOMETPHUYECKOE
Zgiyr(zgfg%%x ¢ ggoﬂaMH B | ToxxmecTBO IS HAXOXKACHUS
u ’ 1 COOTHOIIIEHUU MEXY
TPUTOHOMETPUYECKUMU PYHKIIUSIMHA
Pa3IUYHBIX OCTPBIX YTJIOB.
IIpuMeHATH II0JIy4YCHHbIE 3HAHUS U
YMEHUS [IPUPCILICHUN IPAKTUYECKUX
3axay.
3HAaKOMUTBCS € HCTOpUEH pa3BUTUA
re€OMETPUH
Yrasl B Bnucannbelie n PopMyJIHPOBATH OCHOBHBIE
OKPY>KHOCTH. LHEHTpaJIbHbIE YyIJbl, OIIPEACICHUS, CBSI3aHHBIE C yIJIaMU B
Brnucanuele YToJI MEX/Ty KacaTeJIbHOU U | Kpyre (BIHCAHHbIN yroJl, 1I€H-
U OIHMCAHHBIE Xopaou. AJIbHBINA YTOJI).
4eThIPexyrojbuu | Y IJIbI MEXKIYy XOpJAaMu U AXO0/MThb BIIMCAHHBIC YIJIbI,
. CEKYIINMH. OIMparoIuecs Ha OOHY YTy,
KacareibHbie Brricagubie u onrcaHHbIC BBIYHUCJIATH YTJIBI C ITIOMOMIBIO
K OKPY>KHOCTH. HEThIpCX- TEOPEMEBI O
Kacasue . YTOJIbHHUKH, UX TIPHU3HAKHU BIIMCAHHBIX YyTJIaX, TEOpPEMBI O
OKPYXKHOCTEH n cporictpa. Ilpumenenne BIIMCAHHOM YCTPCXYTOJIbHUKE,
13 9THX CBOWCTB TEOPEMBI O LICHTPAILHOM YTIJIE.
(13 ) npn pelICHUN HMccaemoBarb, B TOM YHCJIE C TIOMOIIBIO
reOMETPpHUYCCKHUX 3a- HH(bp()BI)IX
ad. peCypCcoOB, BIIMCAHHBIE U OIIMCAHHBIC
3aMMHOE 4eThIpEX- .
PAacCIIOJIOKCHHEC YI'OJIbHUKH, BBIBOAUTHL UX CBONCTBA U
ABYX [IPpU3HAKHU.
okpykHocteli. Kacanme | Mcnmob30BaTh 3TH CBOWMCTBA U
OKPYIKHOCTEH IIPU3HAKU [IPU PELICHUH 3a1a4
IloBTOpEHUE, IToBTOpEHME OCHOBHBIX PemiaTs 3aja4M Ha INOBTOPEHUE,
00001meHune HOHSITUA U METOJI0B WUTIOCTPUPYIIUE CBSI3ZU MEXKIY
3HAHMH K%pCOB 7 u 8 KJIacCOB, pa3iIuYHBIMHM 4acCTsIMU Kypca
(4 u) oDOOIIeEHE 3HAHUHI

68




JIOKYMEHT NOAMMUCaH AJIEKTPOHHOU MOJMKCHIO.

9 kimacc (He mMeHee 68 u)

Hasanne OcHoBHoOe copep:xaHue OcHopHbie BHLI
[Ea3lle-ﬂ;l Aep AeSITEILHOCTH
TeMbI
Kypea (YHCIO o0yyaromuxcst
YacoB)
Tpuronomerpusi. | OnpeneneHue ®opMyJMPOBAThH ONpPeeJICHUS
Teopembl TPUTOHOMETPUYECKHUX TPUTOHOMETPUYECKUX (PYHKIIUH
KOCHHYCOB H yHKIU yriaoB oT 0° mo 180°. TYTBIX U OPSIMBIX YTJIOB.
CHHYCOB. OCHUHYC W CHHYC IPSIMOTO U BIBOJAMTH TEOPEMY KOCUHYCOB U
Penienue TYIIOTQ TEOPEMY CUHYCOB
TfeyFOJILHHKOB ria. TeopeMa KOCHHYCOB. (c pagriycoM OIMCaHHOM
(16 ) OO00O01IEHHAs ) TEOpEMA CUHYCOB | OKPY>KHOCTH).
C panu- . PenlaTs TpEeyrojbHUKH.
COM ONMCAHHOW OKPY>KHOCTH). Pemarh npakTudeckue 3agadud,
a- CBOJAIIIMECS K Ha-
XOXKACHUC NJIUMH CTOPOH U XOXKJICHUIO Pa3JINYHbIX
BEJIMYHUH AJIEMCHTOB TPEYTOJbHUKA
YIJIOB TPEYTOJIbHHUKOB.
dopmyJia moaaun
TPEyroOJIbHUKA
4epe3 ABE CTOPOHBI M YTOJI
MEXTY
Humu. opmya momniagu
4eThIPEXYTOTbHUKA YEPE3 eT0
JMaroHaliv
U yTOJI MEXKIy HUMMU.
IIpakTueckoe npuMeHeHUE
JIOKa3aHHBIX TEOPEM
IIpeo6pa3zoBanue| IlonsiTue o mpeoOpa3zoBaHUU OcBauBaThb NOHSITHE
nooous. OoJI0- peoopa3oBaHUs MOJ00MS.
MeTtpuyeckue ousi. €CJIEI0BATH OTHOIIICHUE
COOTHOIIEHUSI CoOOTBETCTBEHHBIE JIEMEHTHI JIMHCHWHBIX DJICMCHTOB
B OKPY:KHOCTH OOA00OHBIX QUTYDP. ¢puryp nmpu_npeobpazoBaHuuU
10 4 Teopema o TIpou3BeICHUUN nonoousi. Haxoaurhb
OTPE3KOB pUMepbI TTOJOOUs B
Xopad, TeopeMa O IPOU3BECACHUHN OKPYy>Xaroicu
OTPE3KOB CEKYIIIHUX, TEOpPEMA O %eHCTBHTCHBHOCTH-
KBaJpaTe KacaTeJIbHOU. BIBOAUTE METPHYCCKHC

IIpnmeHnenue B
pELICHUHN r€eOMETPUYECKUX 3a1ad

COOTHOILIEHUS MEXAY OT-
pe3KaMHu XOp, CEeKyilnX U
KacaTelIbHBIX C UCIOJIB30BAHUEM
BITMCAHHBIX YTJIOB U MOJOOHBIX
TPEYTrOJIbHUKOB.

ellarb reOMETpUYECKUE
3aJa4M U 3aa4d U3 peaabHOU
’KU3HU C UCIIOJIB30BAHUCM
HOJJOOHBIX TPEYTrOJLHUKOB

BekTopsi (12 )

Onpenenenue BEKTOPOB,
CJIOK€EHHE U Pa3HOCTb BEKTOPOB,
YMHO>KE€HHE BEKTOpa Ha YMCJIO.
PU3UYECKUN U TEOMETPUUYECKUM
CMBICJI BEKTOPOB.

Paznoxenue BekTOpa MO ABYM
HEKOJUTMHEapHbIM BEKTOpaM.
Koopannaate! BekTOpa.
CkasnsipHoe IIPOU3BEJICHUE
BEKTOPOB, €ro IpHMEHEHHE IS
HaXOXXJICHUs JJIMH U YIJIOB.
Penmienne 3amad ¢ IIOMOIIBIO
BEKTOPOB.

IIpuMmeHnenre BEKTOPOB IS
peleHus 3aaa4 KHHEMaTUKA U
MEXaHUKHU

Hcnoab3oBare BEKTOpPbl  Kak
HaIIpaBJICHHBIE OTPE3KH,
HCCJIe0BATh T'€OMETPUUECKUN

(mepemenienue) U (puUzNMIECKU
(cuma) CMBICIIBI BEKTOPOB.

3HaTh omnpeaedeHUsi CyMMbl U
Pa3HOCTH BEKTOPOB, yMHOXEHUSI
BEKTOpa Ha 9HUCIIO,
HCCJIeI0BATh T'€OMETPUYECKUN
U (PUBHUYECKUH CMBICIIBI ATHUX

oTiepanuid.
Pemarn T€OMETPUUIECKHUE
3aJa4d  C  MCIIOJIb30BAaHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP MO JIBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

HUcnoan3oBarb CKaJISIPHOE
OPOU3BEJICHUE BEKTOPOB,
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BbBIBOJIMTDb €ro OCHOBHBIC

CBOIICTBA.
BpIuucasiTh CYMMY, Pa3HOCThb U
CKaJISIpHOE MIpOU3BEACHUEC

BCKTOPOB B KOOpAHWHATAax.

HpI/IMeHﬂTb CKaJISIPHOC
IIPOU3BCACHHUC I HAXOXKACHU S
JJIMH U YyTI'JIOB
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JdexapToBbl
KOOPAMHATHI HA
miockoctu (9 u)

JlekapTOoBbl KOOPJAMHATHI
TOYEK Ha IIJIOCKOCTH.
YpaBHEeHue OPsIMOM.
VYrnoBot ko3 PUIIHCHT,
TAaHI€HC YyTIJla HAaKJIOHA,
napa’JuiejIibHbIe u
NEepHEHANKYJISIPHBIC
npsimMbIe.
YpaBHEHUE OKPY>KHOCTH.
Haxoxnenune koopauHar
TOYEK nepecedyeHust
OKPY>KHOCTH U OPSIMOMU.

MeTtoa KOOpAMHAT IIPHU
PEUIEHUU T€OMETPUUECKUX
3ajad4.

HNcnoap3oBanue MeToaa
KOOPAUHATB MPAKTUYECKUX
3ay1agax

OcBanBaTh NOHSITHE MPSMOYTOJILHOM

CUCTEMBI  KOOpJAWHAT, JIEKapTOBBIX
KOOpJAMHAT TOYKHU.

BepiBOAMTE  ypaBHEHHE MpPAMOH U
OKPY’>KHOCTHU.  BblaesasiTb  ITOJHBIU
KBaJpaT ISl HaXOXXJACHHUS LIEHTpa U
paauyca OKPY>KHOCTH no eé
YPaBHEHUIO.

Pemiars 3amauym Ha HaXOXKJCHHUE
TOYEK  MNEepeceyeHUus  NOpsIMbIX U

OKpPY>KHOCTEH C MOMOIIBIO METoaa
KOOpJAHUHAT.

Hcnoab3oBarb CBOWCTBA  YIJIOBOTO
Kod(ddunmreHTa OpsIMOM TIPU PEIICHUH
3aj1ad4, st OoIpeeJICHUs
pPacHoI0KEHUsT MPSAMOI.

IIpuMeHATH KOOPJIMHATHI IPU PEIICHUU
FeOMETPUUYECKUX M HOPAKTHUYECKHX
3aaad4, 1St MOCTPOCHUS
MaTEeMaTHYECKUX MOJCJIEH peallbHbBIX
3aaa4 («KMETOJI KOOPJIHUHAT).
ITonb3oBaThCA UIA MIOCTPOECHUA WU
HUCCIEeIOBAHUN UG poBEIMU
pecypcamu.

3HAKOMHUTBCH € HCTOpPME#d pa3BUTHUS
reoOMETPUU
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Ilpooonsicenue
Hassanue OcHOBHBIE BUABI
pa3iena OcHOBHOE coJep:KaHue
AesITeJIbHOCTH 00y4alomMXcs
(Tembl)
Kypca (4mcjio

JaCcoB)
IIpaBubHBIE IIpaBunbHbIC @opmMyJIHPOBATH OMpPEACICHUE
MHOTOYT0JIbHUKH. MHOTOYTOJIbH | MPaBUJIbHBIX MHOTOYT'OJIbHHUKOB,
JAanna UKW, HAXOJAUTh UX DJIEMCHTHI.

OKPY’KHOCTH U
IU10IaAbL Kpyra.
Boruucienue
Iomanei

8 u)

BBIYUCJIIEHUE UX
aJ1eMeHTOB. HHcio
TV JJINHA OKPY>KHOCTH.
JIMHA JIyTU OKPY>KHOCTH.
aJluaHHasi Mepa
rja.
JIOIAJIb KpyTa U €ro
3JIEMEHTOB
geKTopa U CETMEHTA).
BIYUCIICHUE
mwiomaaeu gpuryp,
BKJIFOYAIOIIHUX
3JIEMEHTHI KpyTa

ITonb30BaTHCHA MOHATHUEM JJIUHBI
OKPYKHOCTH,
BBC/ICHHBIM C ITOMOIIBIO TPaBMUJIbHBIX
MHOTOYT'OJIHUKOB, OIIpeJdeJIATh YHUCII0
T, JJIMAHY JAyTU U PaJJHaHHYIO0 MEpy

rijia.

POBOAMTH Iepexo/] OT paJuaHHON
MEPHI yIia K
rpaayCHOM U HAOOOPOT.

npeaeasiTh IUIOLIA/Ib KpyTa. .
BoiBoauthk ¢opmyJibl (B TpaaycHOU u
paauaHHOMN .
Mepe) Ul AJIMH IyTr, mjiouiaiei
CEKTOPOB U CETMEHTOB.
BbruncasaTs momanu guryp,
BKJIFOYAIOIIUX 3JIe-
MEHTbI OKPY>XHOCTH (Kpyra).
HaxoauTsh 1uiomaay B 3agadax
peanbHOM KU3HU

72




JIoKyMeHT noJinucaH 3JIEKTPOHHOM MOJIMUCHIO.

IIpsimMass n1 OKPY’>KHOCTB.
YHeTbIpEXYTOJIBHUKH.
BnucanHble HOTMCAaHHBIE
4eTBhIPEXYTOJIbHUKH.
Teopema  IIugaropa u
Hayajla  TPUTOHOMETpPUH.
Pemenne oommx
TPEYTOJIbHUKOB.
IIpaBunbHBIE
MHOTOYT'OJIbBHUKH.
IIpeobGpazoBanus
IJIOCKOCTHU. [IBU>KEHUS.
ITomo6ue. CummeTpwusi.
ITnomians. BerauciaeHue
momaneut. I Inomanu
HoA00HBIX GUTYD.
JlekapTOBbI KOOPAMHATHI
Ha IJIOCKOCTH.

BekTopbl Ha MJIOCKOCTH

JBUKEeHHS IlonsTue o nBUXKEHUN Pa3ouparn IIpUMEPHI,
IJIOCKOCTH IJIOCKOCTH. WLTIOCTPUPYIOIIHNE TOHSITHUS
(6 ) ITapanienpHblil IEpEeHOC, JBUKEHUS, LIEHTPOB u ocen
MOBOPOT U CUMMETPHUSI. CUMMETPHH.
Ocu ¥ HeHTPBHI DopMyJIHPOBATH OIpeJIeICHUs
CHUMMCTpPHH. napajuiCJibHOTO II€peHoOCa, MmoBOpOTa M
IIpocreiinine npuMeHEeHUs OCEBOM CHMMETpUHU. BbIBOAMTB UX
B pCUICHUU 3aa4 CBOHMCTBA, HAXO0JAUTb HCIIOABHUKHBIC
TOYKH.
HaxoaMTh LHEHTPBI U OCU CUMMETPHUIM
npocTernmmux puryp.
IIpuMeHaTH NapalieJIbHBIA MEPEHOC
u CHUMMETPHUIO apu penieHnun
reoMeTpuYecKux 3aga4d (pa3ouparsh
IpUMEpPHI).
Hcnoab3oBaTh 11 IOCTPOCHUS H
HWCCIEeOOBAaHUN U(DPOBBIE PECYPCHI
IloBTOpEHue, IToBTOpEeHue OCHOBHBIX | OmepupoBarb HNOHATUAMM: (Qurypa,
o0o0menne, NOHSITUM HMMETONOB KypCOB | TOYKA, npsMasi, yroJ,
cucremMaTusanmsa | 7—9 xiraccoB, 0000IIEHNE U | MHOT'OYTI'OJIbHUK, PAaBHOOEAPEHHBIN U
3HAHUI’ cucrtemMarusanus 3HAHUW. | paBHOCTOPOHHMM TPEyTrOJIbHUKH,
(7 ) IIpocreiimme OPSIMOYTOJIbHBIN TPEYTrOJbHUK,
reomMerpuyeckue GUrypsl U | MeauaHa, OHCCEeKTpuca UM BbICOTA
nx cBoiicTBa. M3mepeHue | TpeyrojbHHKA, napasuieJiorpamMmm,
T€OMETPUYECKUX BEJIUYUH. | poMO, MPSMOYTOJILHUK, KBajapar,
Tpeyronpauky. Tpaneuus; OKPY’KHOCTb,
ITapanneneHbie U | kacarenbHasi; paBEeHCTBO U MmomooOue
HEePIICHANKYJISIPHBIC puryp, TPEYTrOIBHUKOB;
HpAMBIC. napauieJIbHOCTh 1
OKpy»XHOCTE U KpPYT. NEPHECHANUKYJISIPHOCTh HNPSMBIX, YTOJI
I'eomerpudeckue MEXIy OpsSIMBIMU, CUMMETPUS
HOCTPOCHUS.  YTIBl B | OrHOCHTENBHO TOYKH M IIPSIMOI;
OKPY>KHOCTH. BTMCaHHBIC | ;yypa, paccTosiHue, BEJIMYWHA yIJa,
H ONMHUCAHHBIC | ryorane, IEPUMETP.
OKPYKHOCTH Hcnoab3oBath (GopmMyJibl: niepuMeTpa
MHOTOYTOJIbHUKOB.

u 1miomaanu MHOTOYTOJIBHHUKOB, JJIWMHBI

OKpPY’XHOCTHM ¥ IUIOWIagd  Kpyra,
o0BéMa PSIMOYTOJIBHOI'O
napasuiesiernunea.

OnepupoBarthb MOHATHSIMM:

OpsIMOYTOJIbHASI CHUCTEMa KOOpAWHAT,
BEKTOpP; MCHOJIL30BaTh 3TH TMOHSITHUS
TS OpeCTaBICHUS TAHHBIX u
peuieHust 3ajady, B TOM YHCIIE W3
Apyrux y4ueOHbIX mpeaMeToB. Pemarsb
3aa4Y¥ Ha [OBTOPEHUE OCHOBHBIX
TOHSITUM, UILTIOCTPALIIO CBsI3eH
MEXAY Pas3JIM4HbBIMHU YacTsIMU Kypca.
BpiOupars MeTOx IS pEUICHUS
3aJa4H.
Pematn
KU3HA

3aJaud W3 TIOBCEIHEBHOM
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JIoKyMeHT noJinucaH 3JIEKTPOHHOM MOJIMUCHIO.

2 3nmech mpeAcCTaBIIEHBbI DJIEMEHTHI COAEp)KaHUs Kypca, M3ydaBlnMecs B 5—8 kjaccax u
TpeOyrolue MOBTOPEHUsl, 0000IIeHUsT U cucTemMaTu3annu. O6paiarbcs KOTOMY MaTepuaity
MO>XXHO B BHJE€ AaKIEHTa Ha 3aBepllIarolleM JTare Hu3ydeHus Kypca 9 kiacca WM
pacnpenensaTh MO COOTBETCTBYIOIIMM TEMAaTHYECKHMM paszjiejaM, H3y4aeMblM B TEUYE€HUE

y4deOHOro roaa.
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JIoKyMeHT noJinucaH 3JIEKTPOHHOM MOJIMUCHIO.

Ilpooonsicenue

IIpu pa3zpaboTke paboueil mporpaMMbl B TEMaTHYECKOM IUIAHUPOBAHUH JOJDKHBI OBITh YYTEHBI
BO3MOYXHOCTH HCIIOJIb30BAaHUS DIICKTPOHHBIX (MUPPOBBIX) 00pa3oBaTEeIbHBIX PECYpPCOB,
SIBJISIFOLIMXCSL  y4E€OHO-METOAMYECKUMHU  MarepuajgaMu  (MyJIbTUMEIUMHBIE  IIPOrpaMMBbl,
AJICKTPOHHBIC YYSOHUKH U 3aJaYHUKH, DJICKTPOHHbIC OMOJIMOTEKH, BUPTYyalbHbIC JIA0OpAaTOPHUH,
UTPOBBIC MPOTPAMMBI, KOJUICKITUU [TU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), HCHOJIB3YEMbBIMH JJIsI
00yYeHUsI ¥ BOCIIUTAHHUS PA3JIMYHBIX I'PYHII IMOJIb30BATEIICH, IPEACTABIICHHBIMU B SJICKTPOHHOM
(urdpoBOM) BHAC U peaTU3YIOIIUMH nuaakTudeckrue Bosmoxaoctu KT, conepkanne KOTOPBIX
COOTBETCTBYET 3aKOHOJATEIILCTBY 00 0Opa30oBaHUM.
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JIOKYMEHT NOAMMUCAH AJIEKTPOHHOUN MOJMKCHIO.

PABOYAA MPOI'PAMMA
YYEBHOI'O KYPCA «BEPOSATHOCTD U CTATUCTUKA».7-9 KJIACCBI

HEJIM U3YYEHUA YYEBHOI'O KYPCA

B coBpemeHHOM MU POBOM MHPE BEPOSATHOCTH U CTATUCTHUKA MPHUOOpETar0T BCE OOJBIIYIO
3HAYMMOCTbB, KaK C TOUKHU 3pEHUS NIPAKTUUYSCKUX MPUIOKESHHUN, TaK U UX pOJU B 0Opa3oBaHUM,
HEO0OXOANMOM KaXXI0OMy 4YenoBeKy. Bo3pacTtaer uncio npodeccuii, Ipyu OBIaJICHUUKOTOPBIMH
TpeOyeTcsi Xxopomiass 0Oa3oBasi NOATOTOBKAa B OOJIACTU BEPOSATHOCTU U CTATHUCTHUKH, TakKas
IMOArOTOBKA BaKHA JUISI NPOJOJDKEHHUsI OOpa3oBaHUsI M JUISI yCHENIHON IPodecCHOHATbHOMN
Kapbephl.

Kaxk/1p1it yeroBeK MOCTOSIHHO TIPUHUMACT PEIICHHUSI HA OCHOBEUMEIOIINXCST Y HETO JTaHHBIX.
A 11t 0O0OCHOBAHHOTO TIPUHSATHS PELICHUS B yCIOBUSIX HEJOCTAaTKa MM N30bITKAa MH(MOPMAIIHNA
HEOOXOAUMO B TOM YHCJIE XOpPOIIO C(HOPMHUPOBAHHOE BEPOSITHOCTHOE U CTATUCTHUYECKOE
MBILILICHUE.

HNMeHHO mO3TOMYy OCTPO BCTajla HEOOXOIUMOCTh C(POpPMHUPOBATE Yy OOYYarOIIUXCS
(yHKIIMOHATBHYIO TPaMOTHOCTh, BKJIIOYAKONIyI0 B ce0si B KadeCTBE HEOTHEMJIEMOU
COCTaBJISIFONIICH yYMEHHE BOCHPUHHMMATh M KPUTHYECKH aHAIM3UPOBATh WH(OpMAaIUIo,
MPEACTABIICHHYIO B Pa3IM4HBIX (opmMax, MOHMMATh BEPOSTHOCTHBIM XapaKTep MHOTHX
peaJIbHBIX IIPOIIECCOB M 3aBUCHUMOCTEH, IIPOU3BOIUTH IIPOCTEUIIINE BEPOSITHOCTHBIE PACUYETHI.
3HAaKOMCTBO C OCHOBHBIMH IIpUuHOUIIaMH C6opa, aHajar3a MU NpcACTABIICHUA JaHHBIX W3
pa3muuHbIX cdep IKHU3HM OOmecTBa H TOocylIapcTBa MNpUOOMIaeT oOOydJarolmuxcs K
oOmIecTBeHHBIM HWHTepecaMm. l3yyeHne OCHOB KOMOMHATOPHUKH pPa3BHUBACT HaBBIKHA
opraHu3zanuu nepedopa M Mmojacyéra yruciia BApuaHTOB, B TOM YHCJIE, B IIPUKJIA/THBIX 3a/Jadax.
3HAaKOMCTBO C OCHOBaMHU Teopuu rpadoB CO3MaET MaTeMaTHYeCKUi ¢GyHAaMEHT Ui
bopmupoBaHus KOMIIETEHIINI B 00JacTH MHGOPMATHUKHA U THUQPPOBBIX TexHOJIOTHH. [TomuMmo
O9TOTO, IMpHU M3YUYCHHNHU CTATUCTUKHU U BECPOATHOCTHU 06orama}0Tc;1 npeaACTaBJICHUS ydallluXCs O
COBPEMEHHOIN KapTHHE MHUpa U METOJaxX €ro McciieloBaHus, (popMHUpYyeETCsIHOHUMaHHUE POJIU
CTAaTHUCTHKHN KaK HCTOYHHKA COIIHAJIBHO 3HAYNMOM I/IH(i)OpMaHI/II/I " 3aKJIaAbIBAKOTCs OCHOBBI
BCPOATHOCTHOT'O MBIINIJICHMA.

B cooTrBercTBMM C JaHHBIMH LEIAMH B CTPYKType IIporpaMMbl ydeOHOro Kypca
«BeposiTHOCTh U CTAaTUCTHKA» OCHOBHOM IIKOJIBI
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BBIJICJICHBI CJIICAYIOLINE COJAEPKATEIBHO-METOANYECKUE JINHUU:
«IIpencraBieHne OaHHBIX MW ONHUCATElbHasi CTATUCTHKA»; «BeposaTHOCTB»; «DJIEeMEHTHI
KOMOUMHATOpUKN»; «BBenenue B Treoputo rpadon».

Conepxxanue numHuHU «lIpencraBieHne HAaHHBIX W OIMCATEJIbHAS CTATUCTUKA» CILy)KHAT
OCHOBOM JUUTs1 GOPMHUPOBAHUS HABBIKOB pabOTHI ¢ MH(MOPMALIMECH: OT UTCHUS U UHTEPIIPETAIUN
nHpopManuu, MPEJICTAaBIICHHOW B Tabiuilax, Ha aWarpaMmax u rpadukax g0 coOopa,
NPEACTABJICHU W aHaJIW3a JAHHBIX C HCIIOJb30BAHHEM CTAaTHUCTHUYECKHUX XapaKTEPHUCTHUK
cpenHUX U pacceuwBaHus. PaboTas ¢ JaHHBIMH, OOYyYaroOIIHECs Yyd4aTcsi CYWUTHIBAaTh U
WHTEPOPETUPOBATh JAHHBIC, BBIABUIAaTh, ApPryMEHTHPOBATh MU KPUTHKOBATH IIPOCTEUIIINE
TUIIOTE3bl, Pa3sMbIIUISITE HaJl (PaKTOpaMH, BBI3bIBAIOIIMMU HU3MEHYMBOCTbH, U OLIEHHUBATh HX
BJIMSTHME HA pacCMaTpUBAaEMbl€ BEJIMYUHBI U IIPOLIECCHI.

HNuaTyntuBHoe MIpPECTaBJICHUE o Clly4allHOMU W3MEHYHUBOCTH, HUCCJICIOBAHUE
3aKOHOMEPHOCTEN M TEHAECHIUHA CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOMU Ul U3y4YECHUsI TEOPUU
BEPOATHOCTEU. boJibllOe 3HAUEeHHE 34€Ch HMEIOT MNPAKTUYECKHWE 3aJaHus, B YAaCTHOCTHU
ONBITBHIC KJIACCUYECKUMHU BEPOATHOCTHBIMH MOJECIISIMU.

[TorsATHE BEPOSITHOCTH BBOAMUTCSA KaK Mepa MPaBAOMNOJIOOWsT ciiydaHOro coObiTus. [lpm
U3yYE€HUH Kypca OOydarollMecs 3HAKOMATCA C MOPOCTEHIIMMU METOJaMH BbIYUCIICHUS
BEPOSITHOCTEH B CIy4YalHBIX DJKCIHEPUMEHTAaX C PAaBHOBO3MOYKHBIMHM DJIEMEHTAapHBIMU
HUCXO0JIaMH, BEPOSITHOCTHBIMU 3aKOHAMM, MO3BOJISIOINIMMU CTaBUTbU pellaTh OoJiee CIOKHBIE
3a7auu. B Kypc BXOAAT HadaJbHBIE NIPEACTABIIEHUS O CIIyYaWHBIX BEJIMUYMHAX U UX YHUCJIIOBBIX
XapaKTEepUCTUKAX.

Taxke B paMKax 3TOro Kypca OCYyIIECTBIISIETCSI 3HAKOMCTBO OOyYarOIIUXCsl ¢ MHOXKECTBAMU
1 OCHOBHBIMH OIl€palsiMU HAJl MHOKECTBAMH, PACCMAaTPUBAIOTCS IIPUMEPHI IIPUMEHEHUS 1151
pelIeHusl 3ajJa4d, a TakK)Xe MCIIOJb30BaHUSA B JAPYTMX MaTEMaTUYECKUX Kypcaxu y4deOHBIX
npeaMeTrax.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVTAHE

B 7—9 kiaccax wu3ydaercs Kypc «BeposTHOCTP M CTaTUCTHKa», B KOTOPBIH BXOJAT
pasnernbl:  «llpencraBieHne AaHHBIX ¢ ONWCATElIbHas CTAaTHUCTHKa»; «BeposaTHOCTHY;
«DJeMeHTbl KOMOMHATOPUKN»; «BBeaeHne B Teopuio rpadony.

Ha n3yueHue naHHOro Kypca OoTBOAMT 1 yueOHBIM dac B HEJEIIOB TE€UEHHUE KaXJI0ro roja
oOyuenwus, Bcero 102 yueOHBIX yaca.
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COIAEPXAHUME YYEBHOI'O KVYPCA (I10 'OJAM OBYYEHN )

7 Kjacc

IIpencraBienue HaHHBIX B BHUJC TaOJHIl, AUarpamMm, rpadukoB. 3arojgHEHHUE TaOJIUILI,
YTE€HHUE H IIOCTPOCHHUE auarpaMm (CTOJIOMKOBBIX (CTOJOYATHIX) M KPYroBbIX). UTeHHE
rpauKOB pealbHBIX NOpolleccoB. M3Bieuenne wWHGOpMAMU W3 JUarpaMM € TaOJIUIIL,
HWCIIOJIb30BAaHUE U MHTEPIIPETANUS JaHHBIX.

OnucarenbHas CTaTUCTUKA: cpeaHee apudmeTudeckoe, MeauaHa, padmMax, HauboJibllee u
HaWMEHbIIIee 3HAYCHUST Ha0Opa YUCIIOBBIX IaHHBIX. [[puMephl cirydailHOM M3MEHYHUBOCTH.

Ciy4aliHbIi 3KCIIEpUMEHT (OMBIT) M cliydaiiHoe coObiTHe. BepositHocTh M dacTtoTa. Poib
MaJIOBEPOSTHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITHI B MpHUpPOJie U B obOIecTBe. MoHera u
UrpajibHast KOCTbB TEOPUU BEPOSITHOCTEH.

I'pa¢, Bepmuna, pedpo. Crenenps BepmnHbl. Ynucino pédep u cyMMapHasi CTEeHb BEPIINH.
IMpencraBnenue o cesizHoctu rpada. lenm u nukiel. [Tytu B rpadax. O6xon rpada (sitsiepoB
nyTh).IIpencraBnenune o6 opueHtupoBanHom rpade. Pemnrenue 3agaduc momoiibio rpados.

8 kmacc

IIpencraBnenne naHHBIX B BHUAE TaONUIl, auarpamMm, TIpad@uKkoB. MHOXKECTBO, 3JI€MEHT
MHOY»KECTBa, MOJIMHOXXeCTBO. Omnepanuu HaJ MHOXECTBaMH: OOBEAWHEHHE, NEepECcCeUYCHHE,
nonoinHeHue. CBOMCTBa oriepaliii HaJl MHO>KECTBAMH: II€PEMECTUTEIbHOE, codeTaTelIbHOE,
pacripenenuTenbHoe, BKIIIOUeHus. Mcnonp3oBanue rpauueckoro MpeacTaBICHUsT MHOMKECTB
JIIsI OITMCAHUST PealbHBIX
OPOILECCOB U SBJICHUM, IPU PEIICHUH 3a1a4.

N3mepenne paccenBaHusl JaHHBIX. JlUcriepcust U CTaHAAPTHOE OTKIIOHEHUE YHCIOBBIX
HabopoB. /luarpamma pacceruBaHMUsI.

DneMeHTapHbIE COOBITHS CIIydaitHOTO onbITa. CirydaiiHble cOOBITHS. BeposiTHOCTH COOBITHIA.
OnBITHI C paBHOBO3MOKHBIMU 3JI€EMEHTAPHBIMU COOBITHsIMU. Ciy4daiiHbIH BBIOOP. CBsI3b MEXKTY
MaJIOBEPOSITHBIMH U MPAKTUYECKH JIOCTOBEPHBIMU COOBITHSIMH B MIPUPO/IC, OOIISCTBE U HAYKE.

JepeBo. CBOHCTBa JIEpEBbEB: €IMHCTBEHHOCTH ITyTH, CYIIIECTBOBAHUE BHUCSYEH BEPIINHBI,
CBsI3b MEXJy 4YHCJIOM BepLIMH U uyuciaoMpédbep. IlpaBmiio ymHoxeHus. Pemenue 3anau c
nomomibio Tpados. [IporuBomnonoxHbie coObiTus. J(uarpamma ODiinepa. OObeaMHEHUE |
nepecedueHue coObITUil. HecoBmecTHble coObITHS. dOpMyJia CIOXKEHHUSI BEPOSITHOCTEM.
VYcnoBHass BeposTHOCTh. I[lpaBuiio ymHoxeHusi. HezaBucumbie coObitusi. [lpencraBieHue
DKCIIEPUMEHTA B BHJIC AepeBa. PelieHue 3aj1ad Ha HaXOXXJIEHUE BEPOSITHOCTEH C MOMOIIBIO
JiepeBa CJIy4ailHOTO SKCIIEpUMEHTAa, AuarpamMm Diiepa.

9 kiacc

IIpencrasieHne naHHBIX B BUAE TAOJMII, JUAarpamMM, rpapuKoB, MHTEpOpEeTaus JaHHbBIX.
Urtenue u noCcTpoeHUE TabJIUL, AUarpaMmm, rpauKoOB MO peaibHbIM JTaHHBIM.

IlepectanoBku u ¢akropuan. CoueraHust U yucio coderanuid. TpeyronbHuk Ilackas.
Pemrenue 3aga4d ¢ UCMOIb30BaHUEM KOMOWHATOPHUKH.

I'eomeTpuueckass BepossiTHOCTh. CiydallHBIM BBIOOp TOUKH U3 (UTypbl Ha ILJIOCKOCTH, U3
OTpEe3Ka U U3 JAYTH OKPY>KHOCTH.

HcnbeiTanue. Ycnex u Heyaada. Cepust HCIIBITAHUN 10 iepBoro ycnexa. Cepusi NCIIBITAHUM
bepnynnu. BepositHocTH cOOBITUN B cepur McObITaHUM bepHyu.

CnyuaiiHasi BeJIMUMHA M paclipelesieHHe BEpOsiITHOCTeH. MaremaThuyeckoe OXXUJIaHUE U
aucniepcusi. [IpuMepbl MaTeMaTUYECKOTO OKUIAAHUSA KAK TEOPETUUYECKOTIO CPEAHETO 3HAYCHUS
BE€JIMYUHBI. MaTeMaTH4YeCKOe 0KUJaHUE U JUCIIEPCHUS CIIy4YalHOW BEJIMYUHBI
«YHCJIO YCIIEXOB B CEpPHUU HUCIIBITAaHUN bepHymm».

I[TonsitTie o 3akoHe OoabIUx 4Yucesnd. M3MmepeHne BepOSATHOCTEHC MOMOMNIBIO YacToT. Poib
1 3HaY€HHE 3aKOHa OOJIBIIMX YHUCEJ B IPUPOAE U OOIIECTBE.
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IIJIAHUPYEMBIE TIPEJMETHBIE PE3YJIbTATHI OCBOEHMS PABOYEH IIPOTPAMMBI KYPCA (I1O
I'OAAM OBYUYEHMUA)

IIpenmeTHbIe pe3ynabTaThl OCBOEHHUS Kypca «BeposTHOCTh M CTaTUCTHUKa» B /—9 Kitaccax
XapaKTEPU3YIOTCs CIIEAYIOLUIUMHU YMEHUSIMU.

7 KJ1ace

— Ywurare wH(pOpMaNUIO, TPEACTABIICHHYIO B TaOJHIIaX, HA JAuarpaMMmax; IPEACTaBIISITH
JaHHBbIC B BUJE TAOJMIl, CTPOUTH JUArpaMmbl (CTOJIOMKOBBIC (CTOJ0YATHIC) U KPYTrOBBIC) I10
MacCHUBaM 3HAYCHUU.

— OmnucelBaTh M HUHTEPIIPETUPOBATH pPEAJbHBIE YMCIOBBIE JaHHBIE, NPEJICTABICHHBIC B
TabiuIiax, Ha Auarpammax, rpapukax.

- Hcnons3oBarh JJIsI OIMCAHMsI JaHHBIX CTATUCTUYCCKHUEC XapaKTCPUCTUKH. CPCAHEC
apI/I(l)MeTI/I[ICCKOG, MEauaHa, HauOoOJbIlIEE U HAUMEHbIIIEE 3HA4YCHMUs, pa3zMax.

—  Hmets nipesicTaBiIeHHE O CIIy9ailHOM M3MEHYHBOCTH Ha pUMeEpax 1IeH, GPU3NIESCKUX

BEJIMYUH, aHTPOIIOMETPUYECKUX JAaHHBIX; UMETh MNPE/CTABJIICHUE O CTaTUCTUYECKOU
YCTOUYUBOCTH.

8 kiacce

— MH3Baekate U 1npeoOpa3oBbIBaTh HHGOPMAILUIO, MOPEJACTABICHHYIO B BHJE TaOJIMILI,
uarpaMMm, rpauKoB; TIPEICTABIISITh JaHHBIE B BUAE TaOJIHUII, 1UarpaMm, rpa)uKoB.

— OrmnuceIBaTh JAaHHBIC C ITOMOIIIBKO CTATUCTHUYCCKUX IoKas3areiieu: CpeaAHuX 3HA4YECHUU U
Mep pacceuBaHUs (pa3Max, JUCIIEPCHUs U CTAaHAAPTHOE OTKJIOHCHUE).

— Haxoaute YacTOThl YWUCIOBBIX 3HAYEHUW M YaCTOThI COOBITUNM, B TOM 4YHCIIE IO
pe3yabTaTaM U3MEpEeHUN U HaOJII0ICHUH.

— HaxoauTp BEpOSITHOCTH CIIydalHBIX COOBITHMI B OIBITaX, 3Hasi BEPOSTHOCTHU
DJIEMEHTAPHBIX COOBITHM, B TOM YHCJIE B OIBITaX C PAaBHOBO3MOXXHBIMHM 3JIEMEHTApHBIMH
COOBITHSIMHU.

— MHcnonws3oBaTh rpaduueckue MOJEIU: JIEPEBO CIy4YalHOIO SKCHEPHUMEHTA, JHarpamMmbl
Diinepa, ynucaoBas npsimasl.

— OHCpI/IpOBaTB IMOHATHUAMU. MHOXCCTBO, IMNOAMHOXCCTBO; BBbLIIIOJHATL OIICpali Ha
MHOX>XECTBaAMM: 06T)CI[I/IHCHI/IC, NnepeCcecUCHUC, JOIMMOJIHCHHUC, ICPCUUCIIATD 3JICMCHTBI MHOKCCTB,
IIPUMCHSTH CBOICTBa MHO>XECTB.

— HWcnonws3oBaTh Tpaduyueckoe MPEJICTABICHHE MHOMXECTB M CBS3C€H MEXIYy HHUMH IS
OMUCaHUs MPOIIECCOB U SBJICHHUI, B TOM YHUCIE TIPU pPEIISHUU 3adad U3 APYTUX YUEeOHBIX
MIPEeJIMETOB U KYPCOB.

9 kiace

— UW3Bnekatp u mnpeoOpa3oBbIBaTh HWHMOPMAIUIO, MPEACTABICHHYIO B Pa3JIMYHBIX
WCTOYHUKAX B BUJAE TAOJHI], AUAarpaMM, rpaukoB; NpeJICTaBIIsITh JaHHbIE B BHJE TaOJIUIIL,
JmarpaMM, rpagukos.

— Pemarp 3aaun OpraHn30BaHHBIM IIEpeOOPOM BApPHAHTOB, a TaKXKE C HCIIOJIb30BAaHUEM
KOMOMWHATOPHBIX MTPAaBUJI U METOJIOB.

— Hcnons3oBaTh onucarTeIbHBIC XapaKTCPUCTUKHU TJIsI MACCUBOB HHUCJIOBBIX NJAHHBIX, B TOM
HUCIIC CPCAHUEC 3HAYCHUS U MCPbI paCCCHUBAaHM:I.

— HaxoauTk 4acTOThI 3HAUEHUU U YaCTOThI COOBITHS, B TOM YHUCJIE MOJIB3YsICh pe3yJibTaTaMu
MPOBEAEHHBIX U3MEPEHUN U HAOTIOJICHUM.

— HaxoauTp BEpOATHOCTU CIIydalHBIX COOBITHM B M3YYEHHBIX OMNbITaX, B TOM YHUCJE B
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JIOKYMEHT NOAMMUCAH AJIEKTPOHHOUN MOJMKCHIO.
OTIBITAaX C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMHU, B CEPUSIX UCTIBITAHUMN 10 TIEPBOTO

ycrexa, B cepusix ucnbltaHnuii bepHyiuiu.
— HwmMeTh npeJicTaBIEHUE O CIIYYaUHOU BEIUYHUHE U O PACHPEACIECHUN BEPOSITHOCTEM.

— HMmMeth npeacraBieHHUE O 3aKOHE OOJIBIINX YHUCEJ KaK O HPOSIBJIEHUU 3aKOHOMEPHOCTH B
CIIy4ailiHON M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIIINX YHCEJI B IPUPOJAEC U OOIIEeCTBE.
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JIOKYMEHT NOAMMUCAH AJIEKTPOHHOUN MOJMKCHIO.
TEMATUYECKOE TINIAHWUPOBAHUE YYEBHOI'O KYPCA(IIO TOJJAM OBYUEHUS)

7 xmacc (He meHee 34 )

Ha3zBanue
paszaena OcHOBHOE coJep:KaHue XapakTepucTuKa JAesTeJbHOCTH
(Tembl) 00y4arIIMXCH
(qucio
4acoB)
IIpencraBiienne IIpencraBinenue nanHbix B | OcBauBarb CHOCOObI IIPEICTaBICHUS
JaHHBIX Tabmunax. lIpakTUdeckue | CTaTUCTUYECKUX JAaHHBIX M YHCJIIOBBIX
(7 9) BBIYHCIICHUS IO | MacCMBOB C TOMOMNIbIO TaOIHUIl ©
TaOJIMYHBIM JAaHHBIM. | JUarpaMm C UCIIOJIb30BAHUEM
N3Bieuenue W | aKTyaJIbHbIX W  BaXHBIX JaHHBIX
WHTEPpIpEeTaIIHS (memorpaduueckue JIaHHbIE,
TaOTUIHBIX JaHHBIX. | MPOU3BOJACTBO  IPOMBIIUIEHHOW U
IlpakTuueckass padorta CEJIbCKOXO35IMICTBEHHOU  IIPOAYKIIUH,
«Tabnuubn. OO0IIECTBEHHBIE u OPUPOJIHBIC
I'padpuueckoe ABIIEHHS).
HNPCACTABJICHUC NaHHBIX B | H3zyyaTh MeTOAbI paboThI C
BUJIC KPYTOBBIX, | TaGIuYHBIMU u rpapU4EeCKUMHU
CTOJIOMKOBBIX MIpeaCTaBICHUSIMU JTaHHBIX c
(CTONOUATBIX)  AMArPAMM. | [OMOIIBIO IU(PPOBBIX pecypcoB B
YreHne M IOCTPOCHME | x(oje MPAaKTHYECKUX PaboT
JarpaMm. I[Ipumepnl
eMorpaguuecKux
auarpamm. [lpakTuueckas
pabota «/lnarpaMmmMsbi»
OnucarejbHast YucnoBbele HAOOPHI. OcBauBaTh NOHATHS . YUCIIOBOH HAOOD,
CTATHCTHKA Cpennee apudmeTndyeckoe. | Mepa HEHTpaJbHOW TEHACHIUHU (Mepa
(8 w) MeanaHa 9iCI0OBOTO Habopa.| LEHTpa), B TOM YHCJIE CpeJHee
Y CcTOMYMBOCTh MEJIHAHBbI. apudmMmeTHuecKoe, MeJInaHa.
ITpakTuueckass padora OnuchiBaTh CTaTUCTUYECKHUE NAHHBIC
«CpenHue3HaUCHUSD. C MOMOIIBIO CpeZIHEero
HauGonbiee u apupMEeTUIECKOTO 17§ MEOUaHBbI.
HaWMEHbIIIEe 3HAUCHUS Pemars 3anaumn.
4yuCcI0BOTO HaGopa. Pazmax| M3y4aTh cBOMCTBA CpPEeAHHMX, B TOM
yucje C [OOMOULIbIO  IU(POBBIX
pecypcoB, B XOA€ TPaAKTUYECKUX
paoor.
OcBauBaTh NMOHATHA: HaAUOOJbBIIIEEC U
HavMEHbIllee 3HAUEHHUs]  YUCIOBOTO
MaccuBa, pa3mMax.
Pemiats 3amaum Ha BBIOOp criocoba
OMHMCAHUS JIAaHHBIX B COOTBETCTBUHM C
opupoaou JTAHHBIX u HEIISIMU
HUCCJIEIOBAHUS
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JIoKyMeHT noJinucaH 3JIEKTPOHHOM MOJIMUCHIO.

Teopuio rpagos
(49

IlpencraBinenue 3amaum c
nomouipo rpada. CreneHn
(BaJIEHTHOCTbH) BEPILIUHBI.
Yucno p€dep u cymmapHas
creneHb BepmMH. llens un

muki. Ilyte B rpade.
IIpencraBnenune o
cesizHocTu Tpada. OOxon
rpaga  (PiIE€poB IIyTh).
IIpencraBnenue 00

OPUEHTHPOBAHHBIX Irpadax

Ilpooonsicenue
Ha3Banmue
pa3iena OcHoBHoOe coaep:xaHue XapakTepucTHKA JeSITeJIbHOCTH
(Tembl) o0yuyarmuxcst
(umciio
4aCOB)
Cayuaiinas CnyuaiiHasi U3MEeHYHBOCTH | OcBamBaTh TNOHSITHUSA: qacToTa
H3MEHYHBOCTD (mpumepsl). YactoTa | 3Ha4YCHUU B MacCuBe  JaHHBIX,
(6 w) 3HAYEHHWH B  MAacCHBE | I'PYNOHUPOBKA JIAaHHBIX, TUCTOTpaMMa.
JTAHHBIX. I'pyrmmmposka. | CTpoursb 51 aHAJIU3MPOBATH
I'ucrorpamMmmel. TUCTOTPaMMBbI, NOAOUPATH TOIXOISIINMN
IIpakTuueckas pabora | LIar rpynIMpOBKH.
«CnyyaiiHas OcBauBartb rpaguyeckue
U3MEHYHBOCTB)» HpEeICTaBJICHUS pa3HbIX BHJIOB
CIIy4yallHOWl HW3MEHYMBOCTH, B TOM
4ucjie € [OOMOIIBI0  HUMPPOBBIX
pecypcoB, B XOJ€ NOPAKTUYECKOU
paboThI
BBenenue B I'pad, Bepmuua, pebpo. | OcBamBaTh NOHATHS: Ipad, BEpIINHA

rpacga, pebpo rpada, CTEIICHb
(BaJICHTHOCTH BEPIIUHBI), 1I€Nb U ITHUKII.
OcBauBaTh NOHSATHA. OYyTh B rpade,
)78 (5 o10):! myTh,  0OXOX rpada,
OPHEHTHUPOBAHHBIN Tpad.

Pemiats 3aga4M HAa NOHUCK CYMMBI
cTerieHe BepmMH rpada, Ha IOUCK
obxona rpada, Ha TIOUCK ITyTeH B
OPHUEHTHPOBAHHBIX Irpadax.
OcBauBaTh €HocoObI IIPEICTABICHUS
3ajlad U3 Kypca ajnreOpbl, T€OMETpHH,

TEOpPUU BEPOSITHOCTEMN, IPYyTrux
MpeIMETOB C IIOMOIIBIO  TpadoB
(kapThl,
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JIOKYMEHT NOAMMUCAH AJIEKTPOHHOUN MOJMKUCHIO.

CXEMBbI, DJIEKTPUUECKUE 1IEIH,
(yHKIIMOHATBHBIE COOTBETCTBUS) Ha
npuMepax
BeposiTHOCTBL M Cny4dalHbIH1 OMBIT u | OcBauBarb TNOHSATHUS.  CIIy4YallHBIN
4acToTa ciydaliHOe COOBITHE. | OIBIT u cllyqaiiHOe coObITHE,
CJIy4aifHOr o BepositHOCTP M dYacTOoTa | MaJOBEPOATHOE u MPAKTHYECKHU
coObITHSI COOBITHSI. Poib | 1OCTOBEpHOE COOBITHE.
(4 1) MaJIOBEPOSITHBIX n | M3y4yaTh 3HAUUMOCTH MaJIOBEPOSITHBIX
OpaKTUIECKU COOBITHII B MpUPOJIe U OOIIecTBE Ha
JOCTOBEPHBIX COOBITUN B | Ba’KHBIX npuMepax (aBapumn,
npupoJe M B OOLIECTBE. | HECUYACTHBLIE ciyd4au, 3ammTa
Mounera ®W  wurpajibHas | IEPCOHAIBHOM nHOopMaIInH,
KOCTb B Teopun | Hepeaada JaHHbBIX).
BEPOSTHOCTEH. HN3yuarsb poib KJIACCUYECKUX
ITpakTHueckas paGora | BEPOATHOCTHBIX MoJenel (MOHETa,
«YHacTtora BbBIIIaACHUA UurpajibHasin KOCTL) B TCOpHUHU
opiar BEPOATHOCTEM.
Ha6aogate U u3yyaTb  4acTOTy
COOBITUI B MPOCTHIX IKCIIEPUMEHTAX,
B TOM YHCJI€ C ITOMOIIBIO HU(PPOBBIX
pecypcoB, B XOJIE NPAKTHYECKOH
paboThI
O06061enue, I[IpencraBnenue panubiX. | [loBTOPATH HU3Y4YEHHOE u
KOHTPOJIb OnucareibHas CTATUCTHUKA. | BbICTPAUBATh CUCTEMY 3HAHUM.
(5 ) BepositHocTh  cnywaiiHoro | Pemiars 3aja4yM Ha NpeacTaBIICHUE U
COOBITHS ONHCaHWE JIaHHBIX C  IIOMOIIbIO
U3YYCHHBIX XapaKTEPUCTHK.
OO0cyxxnaTte npuMepbl  CIIy4alHBIX
COOBITHH, MaJIOBEPOSITHBIX u
MPaKTUYECKHU JIOCTOBEPHBIX
ClIydyalHBIX COOBITUH, HX POJHU B
MPUPOJIE U )KU3HU YeJIOBEKA
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JIOKYMEHT NOAMMUCaH AJIEKTPOHHOU MOJMKCHIO.

8 kmacc (He menee 34 u)

Ha3zpanue
pasjiena OcHoBHOE coaep:kaHue XapakTepucTHKa JeSTeJbHOCTH
(TemMbl) 00y4arIMXCcs
(4ucio
4aC0B)
IloBTOpEHME Ilpencrasinenue  ngaHHbIX. | [loBTOPATH U3y4YEHHOE u

Kypca/ KJjacca
@

4)

OnucarenbHasi CTaTUCTHUKA.
CnydaiiHasi U”3MEHYUBOCTD.

Cpennue 4HCJIOBOTO
HaoOopa.

Crnyu4aiinbie COOBITHS.
BepostTHOCTM M 4YaCTOTHI.
Knaccuueckue MOJEIH
TEOpHUH BEPOSTHOCTEM:

MOHCTA nUrpajbHasdad KOCTb

BBICTPAMBATh CHCTEMY 3HAaHUM.
Pemrarp 3ajaum Ha npeacTaBJI€eHUE U
ONHWCaHWE JIaHHBIX C  I[IOMOIIbIO
U3YYEHHBIX XapakTepuctuk. Pemarsb
3aa4u Ha MPEICTABIIEHUE
rpYIIHAPOBAHHBIX JAHHBIX U ONUCAHUE
ClIy4aiiHOW U3MEHYUBOCTH.

Pemrats 3agayM  Ha  OIIpEaEJICHUE
4acTOTHI CIIy4alHBbIX COOBITHIA,
0o0CyXJIeHHUE MPUMEPOB CIyYaWHBIX
COOBITHH, MaJIOBEPOSITHBIX u
OPaAKTHUUYECKU JTOCTOBEPHBIX
CllydalHBIX COOBITHMH, HUX pOJU B
OPUPOJIEU )KM3HU YEJIIOBEKA

OnucaresbHas Otknonenusa. Jucnepcusi | OcBanBaTh MNOHATHA: JIUCIEPCUS U
CTATUCTHUKA. YHCJIIOBOTO HaOopa. | cTaHAapTHOE OTKJIOHCHUE,
PaccenBanue CrapmapTHO€ OTKJIOHEHHE | MCIIOJBb30BaTh 3TU XapaKTCPUCTHUKU
HaHHBIX YHCJIOBOT'O Ha6opa. JJIs1 OIIMCAaHUsI paCcCCHUBaHUsI JaHHBIX.
(49 JlnarpamMMbl paccenBaHUs BeiaBuUrath rumnore3bl 00 OTCYTCTBHUH
WIN HAJIMYUMU CBSA3U [0 AUAarpaMMmam
pacceuBaHUs.
CtpouTts quarpamMmmbl pacCEUBaHUS 11O
HMEIOIMUMCSI JAaHHBIM, B TOM YHCIIEC C
NOMOIIBIO KOMOBIOTEPA
MHo:xecTB MHoxecTBO, OcBauBaTh NOHATHSI. MHO>XECTBO,
a(4 q) OOAMHOXeCTBO. Ornepanium | dJIE€MEHT MHOXKECTBA, OAMHOXKECTBO.
Ha MHOKECTBaMU: | BBINOJHATH onepamu HaJ
oO0beMHEeHUE, MHOECTBaMH: 00beIUHECHUE,

HnepeCCUCHUC, JOIMOJIHCHUC.

CpoiicTBa ornepauuii Hang
MHO>KECTBaMU:
NEepEMECTUTEINBHOE,
coyeTaTenbHOE,
pacnupeneauTenbHoe,
BKJIFOUYCHUS.

I'paduueckoe
pPEeaCTABICHUE MHOXKECTB

nepeceYeHue, NOIOJIHEHUE.
Hcnoab30BaTh CBOMCTBA:
IEPEMECTUTEIIBHOE, COUYETAaTEIIbHOE,
pacIipeaeIuTEIbHOE, BKIIFOUYEHUS.
HUcnoab3oBath rpadguueckoe
OpPEJCTAaBIIEHUE MHOYXKECTB TPH
OINMMCaHNMN PEAJIbHBIX MPOLECCOB U
SIBJICHUM, PU PEIICHUU 3aJ1a4 U3
APYTHUX YYEOHBIXIIPEIMETOB U KYPCOB
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JIOKYMEHT NOAMMUCAH AJIEKTPOHHOUN MOJMKUCHIO.

BUCSYEU BEPIIUHBI, CBA3b
MEXJIy YHCJIOM BEPIIUH
u YHCIIOM péodep.
I[IpaBuino yMHOXKEHUSA

BepositHo DJeMeHTapHbIE OcBauBaTh MNOHATHS. DJIIEMEHTApPHOE
CTh COOBITHSI. Ciyuaiinpie | coObITHE, Ciy4dyalHOE COOBITHE  Kak
cIyqaifHOr COOBITHSI. COBOKYMHOCTb  OJIaronpusiTCTBYIOIINX
0 cOObITHS bnaronpusrcTByronue DJIEMEHTAPHBIX COOBITHH,
(6 W) AJIEMEHTApPHBIC COOBITHS. | PABHOBO3MOJKHBIC 3JIEMEHTapHbIC
BeposiTHOCTH  COOBITHIA. | COOBITHS.
OnpbIThI c | Pemrare  3agaum Ha  BBIYMUCIICHUE
PaBHOBO3MO>XHBIMU BEPOSATHOCTEN COOBITUN IO BEPOATHOCTSIIM
DJIEMEHTAapHBIMU DJIEMEHTAPHBIX COOBITMH  CIy4alHOIO
coObITusiMH. CiydyalHBINA | OMbITA.
BBIOOD. Pemiate  3agaum  Ha  BBIUHCIICHUE
IMpakTuyeckas  pabGora | BEPOATHOCTEH COOBITUH B OMNbBITax C
«ONBITBI C PAaBHOBO3MOXHbBIMH SJICMCHTAPHBIMH
PaBHOBO3MOKHBIMHU COGLITI/ISIMI/I, B TOM 4YHCJIC C IIOMOIIBIO
JJIEMEHTapHBIMHU KOMIIBIOTCPA.
COOBITHSIMHE) IIpoBoauTts, M HM3y4yaThb ONBITBI C
PaBHOBO3MOXXHBIMHU 3JI€MEHTapHBIMU
COOBITHSIMU (C HUCIIOJIb30BAHUEM MOHET,
UTpaJIbHBIX KOCTEH, JAPYrux MOJEJIeil)B
X0J€ NPAKTHYECKOU paboThI
Beenenue B Hepeso. CaoiictBa | OcBauBaTh NOHATHS. JIEPEBO Kak rpad
Teopuro rpagos JiepeBa: €IUHCTBCHHOCTh | O€3 IuKJa, BUcAYas BepuInHAa (JIMCT),
(4 ) MyTH, CyILIECTBOBAaHHE | BETBb JE€PEBA, IyTh B JAE€pPEBE, AUAMETP

Jepena.

H3yuarnb cBolicTBa nepeBa:
CYyIIECTBOBAaHHWE  BHCSYCH  BEPILIUHBI,
€OIUHCTBEHHOCTb MYTU MEXAY JABYyMS
BEepUIMHAMH, CBSI3b MEXJIAYy YHCIOM
BEPIIIUH U YUCIJIOM pEOeEP.

Pemiats  3amaum Ha  TIOUCK |
HNEPEUYUCITICHUE nyTem B JepeBe,

onpeaesieHUe YHucia BEePIIMH MWIH pEdep
B JepeBe, 00x0Ji OMHApPHOTO JepeBa, B
TOM 4YHCJI€ C TPHUMEHEHHEM MOpaBUia
YMHOKCHHUSI
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JIoKyMeHT noJinucaH 3JIEKTPOHHOM MOJIMUCHIO.

B BHUJIC JicpeBa

cnyqaﬁHoro OKCIICPUMCHTA

Ilpooonsicenue
Cayuaiinble ITpoTHUBOIIOIOKHOE OcBauBathb MOHSITUSA: B3aUMHO
co0bITUSA coOBITHE. Jlmarpamma | IPOTUBOIMOJIOXKHBIE COOBITHS,
(8 w) Diinepa. OO0beAUHEHHUE U | OIllepalluu HaJl COOBITHUSIMU,
nepeceyeHue coOBITHIi. | OOBEeIMHEHHE u nepeceyeHue
HecoBmecTHbie  CcOOBITHS. | COOBITHH, JauarpamMmma Oiinepa
dopmyia cnoxenust | (Dinepa—BenHa), CcoOBMecCTHbIE U
BEPOSATHOCTEM. IIpaBmiio | HECOBMECTHBIC COOBITHS.
YMHOKCHHsSI BeposiTHOCTeH. | M3yyarh TeopeMbl O BEpOSTHOCTH
YcioBHas BEPOSITHOCTh. | OOBEIMHEHUS JIBYX COOBITHH ((hOpMYJIbI
He3zaBucumelie COOBITHSI. | CIIOXEHHUS BEPOSTHOCTEH).
IIpencraBinenue Pemiars 3aagaum, B TOM YHCIC

TEKCTOBBIC 3aJlayd Ha OIpeaciieHue
BEPOSTHOCTEH 00BEeIMHCHUST u
nepecedyeHus: COOBITHU C TTOMOIIBIO
4HCJIOBOU MPsAMOI, quarpamm Dusepa,
(hopMyITBI CITOKESHUSI BEPOSITHOCTEHA.
OcBauBaTthb MOHSITUSA MIPaBUIIO
YMHOCHHUSI BEPOSTHOCTCH, YyCIOBHAsI
BEPOSITHOCTh, HE3aBUCHUMBIC COOBITHUS
JICPEBO CIIy4allHOTO ONbITA.

H3yuars cBoiicTBa (OIpeneiieHus)
HE3aBUCUMBIX COOBITHH.

Pemiars 3agaum Ha omnpenejeHUe U
HCITOJIb30BaHUE HE3aBUCHUMBIX
COOBITHI.
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JIOKYMEHT NOAMMUCAH AJIEKTPOHHOUN MOJMKUCHIO.

Pemratne 3aJdaum Ha IIOUCK
BepOSITHOCTeﬁ, B TOM YHUCJIC yCJIOBHBIX,
C MCIIOJIb30BAaHUEM JIEPEBA CIIYUYANHOI O

OIbITa
O0o0menne IIpencrapnenue  JaHHBIX. | LIOBTOPATH H3YYEHHOE W BBLICTPAHBATH
cucTreMy

: Z((:IHTPOJIL OnwucarenbHast CTATUCTUKA. | pops
Fpa(bbj- BeposTHOCTE | pPemarts 3aJa4M Ha MPEJICTaBJICHUE U
CJIyH4anHOTo COOBITHS. | orpcanme MaHHBIX C  IIOMOIIBIO
OIIEMEHTBI U3YyYEHHBIX XapakTepuUCTUK. Pemiatsn
KOMOHHATOPHUKH 3a/la4M C IpUMeHeHueM rpados.

Pematn 3agavum Ha HaXO0XJICHHUC
BCPOATHOCTHU CJ'Iy‘I&fIHOFO COOBITHS I10
BCPOATHOCTAM DJICMCHTAPHbBIX
CO6I>ITPIﬁ, B TOM 4YHCJIE B OIIblTaxX C
PaBHOBO3MOXHBIMH 3JICMCHTAPHbBIMH

COOBITHUSIMH.
Pemiats 3amaum Ha HaXOXJICHHUE
BEPOSITHOCTEN 0o0BbeIMHEHUS u

repecedeHusi COOBITHM, B TOM YHCIIE
HE3aBUCHUMBIX, C HCHOJIL30BAaHUEM
rpaduyecKkux  TNpeACTaBICHUMN u
JiepeBa CIIy4alHOI'O OIIbITA.

Pemiats 3ajaum Ha mnepeduCIICHUE
KOMOUWHanu (4ucia IepecTaHOBOK,
4ycjia COYETaHMM), Ha HaXOXJECHUE

BE€POSATHOCTEN COOBITHI C
IIPUMEHEHUEM KOMOMHATOPUKH, B TOM
qucie c HCIOJIb30BAHUEM

TPCYTroJIbHHUKA ITackamns
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9 kimacc (He meHee 34 )

Kypca8 kJacca
@

4)

OnucareapHas CTATUCTUKA.
Onepanuu HaJ COOBITUSIMU.
HezaBucumocTb cOOBITUI

Ha3Banue
pa3nena OcHoBHOE cojiep:KaHue XapakTepucTHKA JAeSITeJbHOCTH
(TemMbl) o0yuyarmuxcst
(4ucio
4aC0B)
IToBTOpEHUE IlpencraBieHne  TaHHBIX. IloBTOpPSATH M3YyYECHHOEC ¥ BHICTPAUBATH

CHUCTEM
3HaHHUH.

Pemiath 3aga4m Ha npescTaBiI€HUE U
ONMCAHUE JAHHBIX.

Pemiate 3ajaum Ha HaxoXKIeHUE
BEpOSATHOCTEH o0beMHEHU s u
IepecedeHusi cOOBITHUM, B TOM YHCIIE
HE3aBUCHUMBIX, C HNCIIOJIB30BaAHUECM
rpadU9IeCKUX OpeaCTABICHUN u
JepeBa CIy4YarHOro ONbITA.

Pemiate 3ajaum Ha NOepeducIIeHUE
KOMOMHaAIMM (Yuciaa MOEepecTaHOBOK,
4ycjla COYETaHUM), Ha HaXO0XJIECHUE

BEPOSAATHOCTEU COOBITHI C
IPUMEHEHUEM KOMOMHATOPUKHU, B TOM
4uclie C HCIIOJIb30BAHUEM

TpeyroJibHuka Ilackans

Ha INIOCKOCTH, U3 OTPE3Ka,
U3 1YyT'M OKPY>KHOCTH

DJIeMeHTbI Kom6unatopuoe mnpaBuwio | OcBauBaTh IIOHATHSA
KOMOMHATOPMKHM | YMHOXEHUSI. KOMOMHATOPHOE MPaBUII0 yMHOXKEHUS,
(4 4) IlepectanoBKH. YyHOpPsiNOYEHHAsA napa, Tpolika
®akrtopuan. Coueranuss u | OOBEKTOB, IEPECTAHOBKA, (paKTOpHUAT
YUCIIO coueTaHuii. | 4UCJIA, COYE€TaHUE, YNCIIO COYETAaHUM,
TpeyronbHuk ITackansa. | TpeyroapHUK Ilackass.
IMTpakTuaeckast paGora | Pemare 3agauMm  Ha TIEPEYUCIICHHE
«Bpruncnenue YIOPSIIOYEHHBIX nap, TPOEK,
BEPOSITHOCTEH Cc | mepedyucieHue IIEPECTaHOBOK u
HUCIIOIb30BaHUEM COUYETAaHUW DJIEMEHTOB  Pa3JIMYHBIX
KOMOMHATOPHBIX (PYHKIMHA | MHOMXECTB.
SJIEKTPOHHBIX TAOIUID» Pemars 3aaa4m Ha TPUMEHEHUE YHUCIIA
coueTaHU B anredbpe (Cokpali€HHOoe
YMHO>@eHHUe, ouHoM HproTOHA).
Pemiarb, npuMeHsisi KOMOMHATOPUKY,
3az1aumn Ha BBIYUCIICHHUE
BEPOSITHOCTEM, B TOM YHCIE C
MNOMOIIBIO 3JIEKTPOHHBIX TaOJIUIl B
X0/J1€ TPAKTUUECKOU pabOThI
I'eomeTpuyecka I'eomerpuueckas OcBauBarbp NOHATHE T€OMETPUYECKOM
A BEPOATHOCTDH BeposiTHOCTh. CiydaiiHbeiii | BepossTHOCTH. Pemiats 3agadym  Ha
(4 u) BBIOOp TOYKHU W3 (QUTYPHI | HAXOXKJAECHHUE BEPOSITHOCTEU B OIIBITAX,

MPEACTaBUMBIX KaK BBIOOp TOYEK U3
MHOTOYTOJIbHUKA, Kpyra, OTpe3Ka WUiu
yTH OKPY>KHOCTH, 4HCJIOBOTO
IIPOMEXKYTKA
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ITomsiTue ) 3aKOHE
OOIBIINX quCcel.
HN3mepenue BeposATHOCTEU
c TTOMOIIBIO 9acTOT.
IIpumenenue 3aKoHa

OOJIBIIIUX YUCEIT

HcnbiTan HcneiTanne. VYcnex w© | OcBamBaTh MNOHSATHSI. HCHBITAHHEC,
us Hey1aya. Cepust | 31eMeHTapHOE COOBITHE B HWCHBITAHUU
Bepnyan WCOBITAHUNH g0 T1epBoro | (ycmex u HeyJaua), CepUsi UCObITaHUH,
u (6 u) ycriexa. HcneiTaHusT | HAaCTyIUICHHUE IEPBOrO ycrexa
Bepuymmu. BepositHocTu | (Heynaun), cepus HUCITBITAHUI
cOOBITUM B cepuu | bepnymm.
HCHOBITAHU Bepuyum. | Pemare,  3amayM  Ha  HaXOXJIEHHUE
HﬁaKTI/IquKaﬁ pabora BEpPOSITHOCTEH  COOBITHH B  cepuu
«Hcnbrranust bepuynnn» HUCIIBITAHUH O NEPBOrO ycCliexa, B TOM
quciie ¢ TPUMEHEHUEeM  (OPMYIIbI
CYMMBI T€OMETPHUYECKON NPOrPECCUH.
Pemiats 3agaum Ha HaXOXKJCHHUE
BEPOSAATHOCTEUN 3JI€MEHTapHBIX
coObITUl B cepuy  HCIBbITAaHUU
bepnyium, HaA HaXOXXAECHUE
BEPOSITHOCTHU  OIPEACIIEHHOIO YHCJIIa
YCIIEXOB B cepuu HUCIIBITAHUM
bepnyinm. H3yuars B xoxae
NPaKTHYeCKoi padoThl, B TOM YHCJIE C
OMOIIBIO HUPOBBIX peCypcoB,
CBOMCTBa BEPOSAITHOCTM B  CEpUH
ucnelTaHu bepHynnu
Cayuaiin Ciyyaiinass Benu4uHa H | OCBOMTH NOHATHA ciyyJanHasi
ast pacnpeneseHue BEJIMUHHA, 3HAUCHUE clyyarHOU
BeJIMYMH BEPOATHOCTEM. BEJIMUHHBI, pacnpeneseHue
a (6 u) MaremaTruyeckoe BEPOSITHOCTEM.
OXHJAaHue © Jucnepcusi | M3yyarp M 00CYXIAaTh  [PUMEPHI
CIly4aiiHOM BCJIMYUHBL. | MUCKPETHBIX u HETIPEPBIBHBIX
IIpumepsbl CIy4yalHbIX BeJIMYUH (pPOCT, BecC
MaTeMaTn4eCcKoro YEeJIOBEKAa, YUCJIEHHOCTb HACEJIICHU,
OXKUIaHUs KaK | apyrue W3MEHYMBBIE BEJIHWYHHBI,
TEOPCTUYICCKOI0 CPpEHEIO | paccMaTpUBaBIIECS B Kypce
3HA4YCHMsI BCJIMINHBI. CTAaTUCTHKH), MOJECJIBbHBIX

CIIy4alHBIX BEJIMYHH, CBSI3aHHBIX CO
ClIydyalHbBIMHM oIlblITaMu (OpocaHue
MOHETBI, WrpaJJbHOM KOCTH, CO
ClIy4alHbIM BBIOOPOMH T. II.).
OcBauBaTh NOHATHUS: MAaTEMAaTUUECKOE
OKUJIaHHUE CIIy4allHOM BEJIWYMHBI KaK
TEOPETUUECKOE CpeaHee 3HaueHUe,
JAUCTEPCHUS] CIIyYallHOW BEJIUYUHBI KaK
aHaJIOT JUCHEePCHUN YUCIOBOIro Habopa.
Pemiate 3agaum Ha  BBIUYHMCIIEHHE
MaTEMaTU4E€CKOI 0 OKHUJIaHUS "u
JAUCHEPCUM JIUCKPETHOM ClIy4dalHOU
BEJINYHUHBI o 33JlTaHHOMY
pachpeniesieHu0o, B TOM 4YHcCie 3ajiad,
CBSI3aHHBIX CO CTpaxOBaHHEM U
JIOTEPESIMU.

3HAKOMHUTBCSI C MaTeéMaTH4YE€CKUM
OKUJIAaHUEM U JUCIEPCUEN HEKOTOPBIX

pacnpe,ueﬂeHHﬁ, B TOM HUCIIC
pacrpeaciCcHus cnyqaﬁHoﬁ BCIIMYMUHBI
«YHCII0 YCIIEXOB» B CCpHUH
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ucnbliTanuii  bepaymnu. HM3y4yarts
4acTOTy COOBITUS B MOBTOPSIIOIINXCS
ClIydalHBIX ONBITaX KakK Clly4daiHyo
BEJIMYUHY.

3HAKOMMTBCH C 3aKOHOM OOJIBLINX
yucen (B ¢opme bepuymnm): npu
OOJIBIIIOM 4YHCJE ONBITOB YacToTa
coObITHsI OJIM3Ka K €r0 BEPOSATHOCTH.
Pemrars 3agaum Ha  U3MEpeHHUE
BEPOSATHOCTEN C TOMOIIBIO YaCTOT.

OO0cyxaaTh poJib 3aKoHA OOJBIIUX
qucejJl B OOOCHOBAHUHU YaCTOTHOI'O
METOJ1a U3MEPEHUS BEPOSITHOCTEH.

O0cykaaTh 3aKOH OOJBIIUX YHUCEN
KaK  TIPOSIBJIEHUE  CTAaTUCTHUYECKOU
YCTOWYUBOCTHU B H3MCHYHBBIX
SIBJICHUSIX, POJb 3aKOHA OOJBIINX
qHCeJI B IPUPOJIEU B )KU3HU UEJIOBEKA
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Ilpooonsicenue
0Go6mieH IpencraBieHue AaHHbIX. | 1IOBTOPSTH M3yYCHHOC U BBICTPAMBATD
cucremy
ue, OmnucarenbHas SHAHME.
KOHTPOJIb CTAaTHCTHKA. BeposTHOCTE | pPemare 3amaum Ha IPEACTABICHUE H
(10 u) ciIy4ailHOTO COOBITHSA. | orpcaHMe MAHHBIX.
DeMEeHTEI Pemiarr 3amaum Ha  HaxOXJICHUE
K0M6H§3TOPHKH~ BEPOSATHOCTEN COOBITHM, B TOM YHCJIE B
Crnygalinble BETMYMHBI U | orprrax c pPaBHOBO3MOKHBIMH
pacrpeaciCHUA 3JIEMEHTaAPHBIMH COOBITUSIMU,
BEPOSITHOCTEH 00BEeIMHCHUS u
IepeceueHus] COOBITHI, BBIYUCIATH
BEPOSITHOCTH B OIIbITAX C CEPUSIMHU
CJIy4daiHbIX MCHBITAHUU

ITpu pazpaborke paboueil mporpaMMbl B TEMAaTHUYECKOM TUIAHUPOBAHUH JIOJKHBI OBITh YYTEHBI
BO3MOYXHOCTH HCIOJIb30BAaHUsI DJJIEKTPOHHBIX (OU(PPOBBIX) 00pa3oBaTEILHBIX PECYpPCOB,
SIBJISTFOLIMXCSL  y4eOHO-METOJAMYECKUMH  MaTepuaiaMu  (MyJIbTUMEIUHHBIE  IIPOTPaMMBI,
DJISKTPOHHBIC YUYCOHUKHU M 3aJaYHUKH, dJICKTPOHHBIE OMOIIMOTEKH, BUPTyaJIbHBIEC J1abopaTopuH,
UTPOBBIE IIPOTrPaMMBI, KOJUIEKIIUU IUPPOBBIX 0O0pa30BaTEIbHBIX PECYPCOB), UCMOIB3YEMbIMH JJIsT
0o0y4YeHUsI U BOCHHUTAHUS Pa3JIMYHBbIX I'PyNH M10Jb30BaTENIEH, IPEJICTABICHHBIMU B SJIEKTPOHHOM
(mudpoBoM) BHUAE U peaU3yOLIUMU AugakTudeckue Bo3moxxkHocTtu UK T, conepxanmue KOTopbix
COOTBETCTBYET 3aKOHOJATENILCTBY 00 0O0pa3oBaHUMU.

JOKYMEHT NOJNUCAH DJIEKTPOHHOU NMOJANUCHIO

7 MOAJIUHHOCTb JOKYMEHTA MOJTBEPK/IEHA.
@ IMPOBEPEHO B ITIPOTPAMME KPUITTOAPM.
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