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INOACHUTEJIBHASA 3ATINCKA

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITIPEAMETA «MATEMATUKA»

[IpumepHas paGodas mporpamma 1Mo MaTeMaTuKe I oOydaromuxcs 5S—9 kiraccoB pazpaboraHa Ha
ocHoBe DenepaabHOr0 TOCYAapCTBEHHOT0 00pa30BaTEIbHOTO CTAaHAaPTa OCHOBHOTO 00IIero 00pa3oBaHus C
YY4ETOM M COBPEMEHHBIX MHUPOBBIX TPEOOBaHHM, MPEIBIBISIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U
TPaIUIMid POCCUHCKOTO 00pa3oBaHMs, KOTOPbIEe 00ECIIEYNBAIOT OBJA/ICHHE KIFOUYEBBIMU KOMIIETCHIIHUSMH,
COCTABIISIIONIMMH OCHOBY JUISI HENPEPHIBHOIO 00pa3oBaHUs M CAaMOPa3BUTHS, a TaKKE IEIOCTHOCTh
OOIIEKYJIBTYPHOTO, JTUYHOCTHOTO W IO3HABATEIBHOTO pa3BUTHS oOydaromuxcs. B paboueil mporpamme
VUTCHBl WM W TOJOkeHUs KOHIeNnmuu pa3BUTHST MaTeMaTHYecKoro oOpa3oBaHuss B Poccuiickoii
Oenepannu. B smoxy mudpoBoit TpaHchopManuu BeeX cdep YeIOBEUECKOW JEATEIBHOCTH HEBO3MOXKHO
cTaTh 0Opa30BaHHBIM COBPEMEHHBIM YEIOBEKOM 0Oe3 0a30BOM MaTeMaTWYeCKOH IMOATOTOBKH. YK€ B HIKOJIE
MaTeMaTHKa CIIY>KUT OTIOPHBIM MPEIMETOM ISl U3yUEHHSI CMEXKHBIX JAUCIHUILINH, a IOCIE IIKOJIbI PeabHOM
HEOOXO/JMMOCTBIO CTAaHOBHTCS HENpPEphIBHOE 00pa3oBaHWE, 4YTO TpeOyeT TOJHOIEHHOH 0a30BOM
0011e00pa30BaTENbHON NOATOTOBKY, B TOM YHCJIE€ U MAaTEMAaTUYECKOH. DT0 00yCIOBICHO T€M, YTO B HAIIH
JTHH PACTET YUCIIO NMPOoQecCchid, CBA3aHHBIX C HEMOCPEICTBEHHBIM MPUMEHEHHEM MaTeMaTUKH: M B chepe
HSKOHOMHKH, U B OHM3HEce, U B TEXHOJOTMYECKHX O0JIACTSIX, M JaXe B TyMaHUTapHBIX chepax. Taxum
00pa3oM, KpyT IKOJIBHUKOB, IS KOTOPBIX MAaTEMaTHKa MOXKET CTaTh 3HAYUMBIM IPEAMETOM, PACIIUPSICTCS.

[IpakTryeckas TOJE3HOCTh MaTeMaTHKH OOYyCIIOBIIEHa TEM, 4YTO €¢ TMPEIMETOM SBISIOTCS
(byHIaMEHTaJIbHBIC CTPYKTYPhI HALIIETO MUpPA: MPOCTPAHCTBEHHBIC (POPMBI M KOJHMUYECTBEHHBIC OTHOIICHHUS
OT MPOCTEHINX, YCBANBAEMbIX B HEIOCPEICTBEHHOM OIIBITE, JI0 JOCTATOYHO CIOXKHBIX, HEOOXOAUMBIX IS
pa3BUTHsI HAYYHBIX M TPUKIATHBIX HWACH. be3 KOHKPETHBIX MaTeMaTHYeCKHMX 3HAHUW 3aTPYIAHECHO
MOHMMAaHWE TMPHUHLIHUIIOB YCTPOHCTBA H HWCIOJB30BAHMUSA COBPEMEHHOH TEXHHMKH, BOCIPHITHE U
UHTEpIpETAlMs  pa3HOOOpa3HOW  COLMANBHOW, AKOHOMHYECKOW,  MOJUTHYECKOW  WH(OpMAIINH,
Masio3(pPeKTHBHA TOBCEAHEBHAS NPAKTUYECKas ACATEIbHOCTh. KakIoMy 4YeIIOBEeKY B CBOCH IKH3HH
MPUXOJIUTCS BBIMOJIHATh PACYECTHI U COCTABIATH AJITOPUTMBI, HAXOAUTh U MPUMEHSATH (OPMYIIbI, BIaJCTh
NPAKTUYECKUMHA TPUEMaMH TE€OMETPUYECKHX HM3MEPEHUH M IOCTPOSHHH, 4YHTaTh HWH(POPMAIHIO,
MPEJCTABICHHYIO B BUJIC TaOJIHII, IUArpaMM U TPaQUKOB, KHUTh B YCIOBUSIX HEONPEIEICHHOCTH W TOHUMATh
BEPOSITHOCTHBIN XapaKTep CIIy4alHBIX COOBITHH.

OMHOBpEMEHHO C pacuiupeHueM cdep NpUMEHEHHs MaTeMaTHKH B COBPEMEHHOM OOIIECTBE BCE
Ooylee BaKHBIM CTAHOBUTCS MAaTEMaTHYECKUH CTHIIb MBIIIICHHS, TPOSBISIOMIMNACS B OIPEISICHHBIX
YMCTBEHHBIX HaBbIKax. B mpolecce u3ydeHHs MaTeMaTHKU B apceHal MPUEMOB U METOJOB MBILIUICHUS
YeJI0BeKa €CTECTBEHHBIM O0pa30M BKIIFOUAIOTCS WHAYKIHMS W JEAYKIHs, 0000IIeHHe W KOHKPETH3aIus,
aHaJM3 M CHUHTE3, KiIacCUpUKAIMs M cHcTeMaTu3aunus, adcTparupoBaHue M aHanorus. OObBEKThI
MaTeMaTHYECKUX YMO3aKIIOYCHUH, MpaBHia MX KOHCTPYMPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTUYECKHUX
MOCTPOEHMH, CIOCOOCTBYIOT BBIPAaOOTKE yMEHUs (HOpMyTUpOBaTh, 0OOCHOBBIBATH U JOKA3bIBATh CYXKAECHUS,
TEM CaMbIM pa3BHBAIOT JIOTMYECKOE MBIIUICHHE. Bemymas poib NPUHAUICKHT MaTeMaTHKe W B
(OpMHPOBAaHUN ANTOPUTMUYECKON KOMIIOHEHTHl MBIIUIEHUS W BOCIUTAaHUM YMEHUH JeicTBOBAaTH IO
3aJJaHHBIM AJITOPUTMaM, COBEPIIEHCTBOBATh M3BECTHBIE W KOHCTPYMPOBATH HOBBIE. B mporecce pemeHwus
3aJjay — OCHOBOM Y4eOHOH JesATEeTbHOCTH Ha YPOKaX MAaTeMaTWKH — DPa3BHBAIOTCS TAaKXKe TBOpUYECKas U
MIPUKIIAHAS CTOPOHBI MBIIIIJICHHUS.

OOyueHne MaTeMaTHKe JaeT BO3MOXKHOCTh Pa3BUBaTh y O00YYaIOIUXCS TOYHYIO, PAllMOHANBHYIO U
WHPOPMATUBHYIO pe4Yb, YMEHHE OTOMpaTh HauOojee TOAXOMANINE S3BIKOBBIC, CHMBOJHYECKHE,
rpaduuecKue cpeicTBa IS BRIPAXKEHUS CYXKICHUHN U HArJIsIIHOTO UX MPECTaBICHHUS.

HeoO6xomuMbiM KOMIOHEHTOM OOIIEH KyJIbTyphl B COBPEMEHHOM TOJIKOBAaHUH SIBISETCS OOIIee
3HaKOMCTBO C METOJaMM TIO3HAHUS JCUCTBUTEIBHOCTH, IIPEJICTaBIE€HHE O TMpeIMeTe M MeToJax
MaTeMaTHKH, UX OTJIMYMHA OT METOAOB JAPYIHMX €CTECTBEHHBIX W TYMaHUTApHBIX HayK, 00 OCOOCHHOCTSIX
NPUMEHEHHs MaTeMaTUKH JIJIsl PELIeHUs] HayYHBIX U NMPHUKIAIHBIX 3a/1a4. TakuM oOpa3oM, MaTeMaTH4ecKoe
o0Opa3oBaHKe BHOCUT CBOM BKJIaJ] B pOpMUpPOBaHUE OOIIEH KyIbTYpPhl YEJIOBEKA.

M3yuenne MaTeMaTHKH TaKkXe CIIOCOOCTBYET 3CTETUYECKOMY BOCHUTAHHUIO YEJIOBEKa, TOHUMAHUIO KPACOTHI
U U3AIIECTBA MATEMaTHYECKUX PACCYXKIEHHH, BOCIPHUSATHIO TEOMETPHUECKUX (OPM, YCBOCHHIO HJICH
CUMMETpPHUHU.



HEJIN 1 OCOBEHHOCTU U3YYEHNW S YUEBHOI'O [IPEAMETA
«MATEMATHKAY. 5-9 KIIACCbI
[TpuopuTeTHBIMH LENIIMU O0YYEHUSI MaTeMaTHKe B 5—9 Kiaccax sBISIOTCS:

e (GopMHpOBAHHE IEHTPAIbHBIX MATEMATUYECKUX IOHATHH (YMCIO, BEJIMYMHA, TE€OMETpHUYECcKas
¢urypa, mepeMeHHas, BEPOSITHOCTb, (YHKIHs), OOCCIEUMBAIOIIUX IPEEMCTBEHHOCTh H
NEePCHEKTUBHOCTh MaTEMAaTHYECKOTI0 00pa3oBaHUs 00yUaroIIuXxcs;

® TI0/Be/IeHUE O0YYAIOLIMXCS Ha JIOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3H MaT€MaTHKH
U OKpYXKaroIlero Mupa, HOHMMaHUe MaTEMAaTUKU KaK 4acTH 0OLIeH KyJlIbTyphl YEJIOBEYECTBA;

® pa3BUTHE MHTEIUICKTYalIbHBIX M TBOPYECKHX CIIOCOOHOCTEH OOydYarommxcs, IO3HABaTEIbHOM
aKTUBHOCTH, MCCIIEOBATEIIbCKUX YMEHUH, KPUTUYHOCTU MBIIUICHUS, HHTEpeca K H3YyYCHHIO
MaTEeMaTHKH;

e (opmupoBaHue (YHKUHMOHAJIBHOM MaTeMaTHUYeCcKOM TI'pPaMOTHOCTH: YMEHHUS Ppaclo3HaBaTh
MPOSIBJICHUSI MAaTEeMAaTUYECKUX MOHATHH, OObEKTOB M 3aKOHOMEPHOCTEH B pEaIbHBIX KHU3HEHHBIX
CUTyalUAX U IPU U3YUYCHUU JPYTUX y4EOHBIX MPEAMETOB, IPOSIBICHUS  3aBHCUMOCTEH u
3aKOHOMEpHOCTEH, (opMyIMpoBaTh MX Ha S3bIKE MAaTEMaTHKH W CO3JaBaTh MaTEMaTUYECKHE
MOJIeJIM, TPUMEHATh OCBOEHHBIM MaTeMaTH4YeCKMH ammapar s pellieHus PaKTUKO
OpPUEHTUPOBAHHBIX 33Ja4, MHTEPIPETUPOBATH U OLIEHUBATH MIOJyUYEHHBIE PE3YJIbTATHI.

OcHOBHbBIE JIMHHUU COJEp’KaHMs Kypca MareMaTHMkuM B 5—9 kiaccax: «Uucina ¥ BBIYUCICHHS,
«Anrebpay («Anredpandeckre BBIpOKEHUS», «YpaBHEHUS W HEPaBEHCTBa»), «DyHKIum», «I'eomeTpus»
(«I"'eomerpuueckre (Urypsl U MX CBOWCTBa», «M3MepeHne reoMeTpuYecKUX BEIHUUHY), «BeposTHOCTD U
CTaTUCTUKA». JlaHHBIE TUHUM pa3BUBAIOTCS NapauIeIbHO, KaXKaasi B COOTBETCTBUU C COOCTBEHHOMN JIOTHKOM,
OJTHAKO HE HE3aBHUCHMO OJiHAa OT JAPYrod, a B TECHOM KOHTaKkTe M B3aumozeWcTBuu. Kpome storo, ux
OOBEIUHSET JIOTUYECKash COCTABISIONIAS, TPAJAWIIMOHHO TPUCYIIAasi MAaTeMaTHKE W TPOHU3BIBAIOIIAS BCE
MaTeMaTHYecKue Kypchl M coaepkartenpHble JuHUU. CdopmynupoBanHoe B DenepaibHOM
rocyJapCTBEHHOM 00pa30BaTEIbHOM CTAHAAPTE OCHOBHOIO 00IIero oOpa3oBaHus TpPeOOBaHUE «yMETh
ONEpPUPOBATh TMOHATUSMU: OIpEJCIIEHUe, aKCUOMa, TEOpeMa, JI0Ka3aTelIbCTBO; YMEHHUE paclio3HaBaTh
WCTHHHBIC ¥ JIO)KHBIE BBICKA3bIBAHMS, TIPUBOJIUTH MPUMEPHI U KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHHUS U
OTPHULIAHUS BBICKA3bIBAHMI» OTHOCHTCA KO BCEM KypcaMm, a (OpMHUpPOBAHHME JIOTHMYECKHX YMEHMH
pacripeniensercsi Mo BceM rojaM oOydeHHsl Ha YpOBHE OCHOBHOTro obmiero oOpasoBanusi. ConepikaHue
00pa3oBaHMsl, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHMs lIpumepHoi pabouell mporpammsl,
pacrmpeesieHHBIM 10 ToJlaM OOY4YeHUSs, CTPYKTYPHUPOBAHO TaKUM OOpa3oM, YTOOBI KO BCEM OCHOBHBIM,
NPUHIUIHMAIBHBIM ~ BONpocaM  oOydarolquecs  oOpallaguch  HEOJHOKPATHO, 4YTOOBl  OBJaJieHHE
MaTeMaTUYeCKUMU TOHSATUSMU M HaBbIKAMH OCYIIECTBISUIOCH MOCIEAOBATEIbHO U IOCTYNATENIbHO, C
COOJIFOJICHMEM TPUHIMIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHMSA BKIIOYAJINCh B OOLIYI0 CHCTEMY
MaTeMaTHYeCKUX TMpeACTaBICHUN 00ydaloIiuxcs, paciupsss H yrioyonsas e€, oOpa3ys MpOuHbIe
MHOYKECTBEHHbBIE CBSI3H.

MECTO YYEBHOI'O IIPEJIMETA «MATEMATHUKA» B YUEBHOM IIJTAHE

B cootBercTtBUM ¢ DenepalibHBIM T'OCYJAapCTBEHHBIM OOpa30BaTEIbHBIM CTAaHAAPTOM OCHOBHOI'O
ob1ero o0Opa3oBaHus MaTeMaTHKa SBIsETCS 003aTeNbHBIM NIPEIMETOM Ha JaHHOM YpoBHE oOpa3zoBaHus. B
5—9 knaccax y4yeOHBIN npeameT «MareMaTtuka» TpaJulIMOHHO M3Y4aeTcs B paMKax CIEAYIOUIMX Y4eOHbIX
KypcoB: B 5—6 kiaccax — Kypca «Marematuka», B 7—9 kiaccax — KypcoB «Aunredpa» (BKiIrouas
AJIEMEHTHl CTaTUCTUKM U Teopuu BeposiTHOcTell) u «l'eomerpusin. Hacrosmeil mporpammoil BBOAMTCS
CaMOCTOSITENIbHBIN Y4eOHBIN Kypc «BeposSTHOCTb U CTATUCTHKA.

Hacrosmeit mporpammoil mpenycMarpuBaeTcs BbIIEI€HHE B Y4eOHOM IUIaHE Ha U3Yy4EHHeE
MaTeMaTHKu B 5—6 kiaccax 5 y4yeOHBIX YacoB B HENENIO B TEUEHHE KaXJOro rojga odydeHus, B 7—9
KJIaccax 6 y4eOHBIX YacOB B HEJIEIIO B TEUECHUE KAXK/IOTO To1a 00ydeHwus, Bcero 952 ydeOHbIX yaca.

TemaTnueckoe IUTaHUpOBaHHE Y4YeOHBIX KYpPCOB M PEKOMEHJyeMOe pacIpeiesieHue y4eOHOTro
BPEMEHHU I U3Y4YEHUs OTIEIbHBIX TEM, MPEIJIOKEHHBIE B HACTOSIIEW ITporpamme, HaJI0 pacCMaTpuBaTh
KaK MpUMEpPHbIE OPHEHTHPHI B MOMOIIb COCTABUTENIO aBTOPCKOW paboyeil mporpaMmbl U MpPEXae BCETO
yuuteno. ABTop pabodeil mporpaMMbl BIpaBe YBEIUYHUTh WIIM YMEHBIINUTh NMPEAJIOKEHHOE YUCIO YIeOHbIX
YacoB Ha TEMY, YTOObI yrJIyOUThCS B TEMaTHKy, Oojiee 3aMHTEPECOBABIIYIO YUYEHHKOB, WM HAIpPaBUThH
YCWIHSL Ha IIPEOJIOJICHUE 3aTPyAHEHUH. JIOIyCTUMO TaKKe JIOKaJIbHOE NepepacipeielIeHue U IEPeCTaHOBKa
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JJIEMEHTOB COJIEpP’KaHUsl BHYTPU JaHHOTO Kiacca. KonmdecTBO MpOBEpPOUYHBIX PAOOT (TEMATHUYECKHHA H
UTOTOBBI KOHTPOJIb KadecTBa YCBOCHHUs Yy4eOHOTO Marepuana) M WX THI (CaMOCTOSITEIbHBIE H
KOHTPOJIbHBIE pabOThI, TECTHI) OCTAIOTCA Ha YCMOTpPEHHUE yuuTelns. Takxke ydyuTelb BIPaBe YBEIUUYUTH HITU
YMEHBIIUTh YHUCIO Y4eOHBIX YacoB, OTBEACHHBIX B [IpuMepHoOil paboueit mporpamMmme Ha 000O0IIEHUE,
IMOBTOPCHUEC, CUCTECMATU3ALIUIO 3HAHUHU 06yqafom1/1xc;1. EZ[I/IHCTBGHHBIM, HO IMPUHIMUIIHAIBHO Ba*XHbBIM
KPUTEPHUEM, SIBIISICTCS IOCTHKCHUE PE3yJIbTaTOB 00yUCHHSI, YKa3aHHBIX B HACTOSIICH MTpOrpamMmme.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITIPEMETA «MATEMATHKA»
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA
OcBoenne ydeOHOro mnpenmera «MaremaTHka» JOKHO O0ecleYMBaTh JOCTH)KEHHUE HA YPOBHE
OCHOBHOTO 00mIero o00pa3oBaHMs CIEAYIOMIMX JIMYHOCTHBIX, METANpEeIMETHBIX U  IMPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3VJIBTATDBI

JIMuHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTrPaMMBbl y4eOHOTo mpeamera «MaTeMaTHKa» XapaKTepU3yIOTCS:
[TaTproTH4eckoe BOCIUTAHNUE:

IIPOSIBJIEHUEM MHTEpeca K MPOLLIOMY U HACTOAILEMY POCCHUIICKOM MaTEMaTHKH, LIEHHOCTHBIM OTHOLIEHUEM
K JOCTM)KCHHUSM DPOCCHUICKMX MAaTEMAaTHKOB M POCCHUNCKONM MAaTEMaTH4ECKOW ILIKOJBI, K HCIOJb30BaHUIO
3TUX JOCTUKEHHUH B IPYTUX HayKax U MPUKIAAHBIX chepax.

I'paxxnaHckoe U 1yXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBIIIOJHEHUIO OOS3aHHOCTEM Ipa)<aHWHA U pealn3allid €ro mpas, NPEICTaBIECHHUEM O
MaTeMaTHYECKUX OCHOBAaX (DYHKIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBJICHHM, NMPOLEAYpP IPaxIaHCKOTO
obmiecTBa (BBIOOPHI, ONPOCHI M IIp.); TOTOBHOCTHIO K OOCYKACHHIO ATHYECKHX MPOOJIEM, CBSI3aHHBIX C
IIPAKTUYECKUM INPUMEHEHMEM JOCTHKEHUM HAayKH, OCO3HAHHEM BaXXHOCTM MOpPAJIBbHO- ITHYECKUX
MIPUHLIMIIOB B JAESITEIbHOCTH YYEHOTO.

Tpynosoe Bocniutanue:

YCTAaHOBKOW Ha aKTHUBHOE YYacTHE B PEUICHUM MPAKTHMUECKUX 3aJad MAaTeMaTU4YeCKOW HAalpaBIEHHOCTH,
OCO3HAaHMEM BAKHOCTU MAaTEMaTHYECKOro OOpa30BaHUS Ha MPOTSHKEHUMM BCEH JKU3HU JUISL YCIIEIIHOM
npoeCCUOHATPHON JESITEIPHOCTH M Pa3BUTHEM HEOOXOJWMBIX YMEHHWH; OCO3HAaHHBIM BBIOOpOM H
IIOCTPOCHUEM HHAMBUIYAIbHOM TpaeKTOpuM OOpa30BaHUS M >KU3HEHHBIX IUIAHOB C YUYCTOM JIMYHBIX
MHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTEM.

DcTeTndecKoe BOCIIUTAHUE:!

CIOCOOHOCTBIO K 3MOIMOHAJIBHOMY M 3CTETUYECKOMY BOCHIPHUSATHIO MAaTEMaTHYECKHMX OOBEKTOB, 3ajady,
pELIEHNH, pacCyKIEHHUI; YMEHUIO BUJETh MATEMAaTHUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

[lenHOCTH HAyYHOTO MMO3HAHUSA:

OpHEHTAIell B JIEATENbHOCTH HAa COBPEMEHHYIO CHCTEMY HAayuHBIX HpEACTaBICHHH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS 4Y€JIOBEKa, MPUPOJAbI U OOILIeCTBa, MTOHUMAHUEM MAaTeMAaTUYECKON HayKu Kak
cepbl 4eTOBEYECKON NEeATETbHOCTH, ATANOB €€ Pa3BUTHS W 3HAUYUMOCTH JUIS Pa3BUTUS LIMBUIM3ALUU;
OBJIAJICHUEM SI3BIKOM MAaTE€MaTUKH U MaTeMaTHYeCKON KyJIbTypoill Kak CpeJCTBOM IIO3HAHUS MHpa;
OBJIAZICHUEM ITPOCTEHIIIMMH HaBBIKAMHU HCCIIEOBATEIBCKOM NE€ATEIBHOCTH.

duznyeckoe BOCIUTaHNUE, GOPMUPOBAHNE KYJIBTYPHI 3J0POBbS M SMOIIMOHAIBHOIO OJIarONnoIydus:
TOTOBHOCTBIO NPUMEHSITh MaTEMaTHYECKHE 3HAHMSI B HMHTEPECAX CBOErO 3[0pPOBbS, BEIEHUS 3J0POBOTO
oOpas3a >kM3HH (310pOBOE NMUTaHUE, COATAaHCUPOBAHHBIN PEKUM 3aHATUHN U OTAbIXA, PpErysipHas puznyecKkas
aKTHUBHOCTh); c(hOPMUPOBAHHOCTHIO HABBIKA pedIeKCHH, MPU3HAHUEM CBOETro IpaBa Ha OLIMOKY M TaKoro
e [IpaBa APYyroro 4ejoBeKa.

DKOJIOrM4eCcKOe BOCIIUTAHUE:!

OpUEHTalle Ha NPUMEHEHHE MaTeMaTH4YeCKUX 3HaHWM A pelieHus 3agad B o0JacTh COXPaHHOCTH
OKpY’KaIOIlEl Cpenibl, INIAHNPOBAHUS MIOCTYIIKOB M OLIEHKH MX BO3MOXHBIX MOCIEACTBUN JUIsl OKPYKarOIEen
Cpezbl; OCO3HAHUEM II00aIBHOI0 XapaKTepa HKOJIOTHUYECKUX MTPOOJIEM U ITyTel UX pelIeHusl.

JInuHOCTHBIE pe3ynbTaThl, OOECHeuUBaIOINE aJaNnTaluilo O0yJaroIlerocs K HM3MEHSIOIUMCS YCIOBUSIM
COLIMAJIBHOW Y TPUPOJHOU CpEbI:

TOTOBHOCTBIO K JECHCTBHSM B YCIOBHSX HEONPEAEICHHOCTH, MOBBIILIEHUIO YPOBHS CBOEM KOMIIETEHTHOCTH
yepe3 MPaKTUYECKYIO JIEeATeNbHOCTh, B TOM YHCJIE€ YMEHHE YUYMThCS Yy JAPYrHX JoJeil, mpuodperath B
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COBMECTHOM ACATCIIBHOCTH HOBLIC 3HAHUSA, HABBIKW 1 KOMIICTCHIIUN U3 OIIbITA APYTHX;

HEO0OXOIMMOCThIO B (OPMHPOBAHUU HOBBIX 3HAHUW, B TOM uucie (GOPMYyIUPOBATH HJIEU, MOHSITHS,
TUIIOTE3bI 06 OGT;GKTaX U ABJICHUAX, B TOM YHUCIIC PAHCC HC H3BCCTHBIX, OCO3HABATbH IIC(l)I/IL[I/ITLI
COOCTBEHHBIX 3HAHMI W KOMIIETCHTHOCTEH, TIJIAHUPOBATh CBOC Pa3BUTHE;

CTIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIMIO, BOCHPUHUMATH CTPECCOBYIO CUTYAIlMI0 KaK BBI3OB,
TpeOyIOImMT KOHTPMEP,KOPPEKTUPOBATh MPUHUMAEMble pEIIeHUusT U JAeWcTBUs, (QOopMynHpoBaTh U
OLIEHUBATh PUCKH U TOCJIEACTBUS, POPMHUPOBATH OIIBIT.

METAITPEJIMETHBIE PE3YJIbTAThBI

Mertanpeamernble  pe3yiabTaTbl  OCBOGHHMS  mporpamMmbl  ydeOHoro  mpeamera  «MaTtematukay
XapaKTePU3YIOTCSl OBJIAJICHUEM YHUBEPCAIBHBIMU TO3HABATEIBHBIMU JCHCTBHUSIMH, YHUBEPCAIbHBIMH
KOMMYHHUKATUBHBIMU JEHCTBUSIMU U YHUBEPCAIbHBIMU PETYISTUBHBIMU JEHCTBUSIMHU.

YHuBepcalbHbIC IMO3HABATEIbHBIC IEHCTBUS oOecreunBarOT (OPMUPOBAHHE OA30BBIX KOTHUTHBHBIX
MpoLeccoB o0yyaroluxcsi (OCBOCHHE METOJ0B MO3HAHMS OKPYXKAIOIIEr0o MHpA; MPUMEHEHHUE JOTHYECKHUX,
HCCIIeIOBATENLCKUX OIEpaInii, yMeHUI paboTaTh ¢ mHpOpMaIuei).

ba3oBbie noruveckue AeMCTBUS:

BBISIBJISTH U XapaKTePU30BaTh CYIIECTBEHHBIC TPU3HAKA MAaTEMAaTHIECKUX OOBEKTOB, TIOHATUN, OTHOIIICHHIA
MEXIY MOHATUAMU; (HOPMYIHUPOBATH ONPEICICHUS TMOHSATHI; yCTaHABIMBATh CYIIECTBEHHBIN NPU3HAK
KJIAaCCU(UKALINN, OCHOBAHUS JIJIsi OOOOIICHHS U CPABHCHHUSI, KPUTEPUU TIPOBOJIUMOTO aHAIIN3A;
BOCIPUHUMATh, (OPMYIUPOBATh U MPEOOPa3OBBIBATH CYXACHUS: YTBEPAUTEIbHBIE U OTPHUIATEIbHBIC,
¢IMHUYHBIC, YaCTHBIC U OOIINE; YCIOBHBIC,

BBISIBJISITH MaTEeMaTHYECKHEe 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOpeuYHs B (akTax, JaHHBIX,
HAONIIOJICHUSAX ©  YTBEPXKACHHSX; TMpeajaratb KPUTCPUU IS BBISIBJICHUS 3aKOHOMEPHOCTEH W
MPOTUBOPEUHIA;

JIeNIaTh BBIBOJIBI C HWCIOJIb30BAHUEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX M WHIYKTHBHBIX YMO3aKIIOUCHHM,
YMO3aKJIIOUEHUH TI0 aHAJIOTHH;

pa3buparh JI0Ka3aTelbCTBA MAaTEMAaTHYCCKHX YTBEPXKICHUW (MPsSMBbIE W OT MPOTHBHOTO), MPOBOIHTH
CaMOCTOSITENIFHO HECIIOKHBIE JI0Ka3aTelbCTBA MaTeMaTUYeCKUX (aKTOB, BBICTpaMBaTh apryMEHTAIHUIO,
MIPUBOJIUTH TIPUMEPHI M KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

BBIOMpaTh CHoco0 pemieHus y4eOHOM 3amauu (CpaBHHUBATh HECKOJbKO BapUAaHTOB DEIIEHUS, BHIOMPAThH
Hau0oJIee MOAXOIAIIUHN C YIETOM CAMOCTOSTEIHHO BBIICIICHHBIX KPUTEPHUER).

bazoBble nccnenoBarenbCcKkue AeHCTBUS:

MCIOJIb30BaTh BOMPOCHI KaK WCCIICIOBATEILCKH HWHCTPYMEHT ITO3HAHUS; (DOPMYIHpPOBATH BOIPOCHI,
¢bukcupyoomme NpOTUBOpPEUHE, MPOOJIIeMy, CaMOCTOSTENbHO YyCTaHABIMBaTh MCKOMOE W JaHHOE,
(hOopMHPOBATH THUIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3HIINI0, MHEHUE;

MPOBOAWTh MO CaMOCTOSITENIHBHO COCTaBICHHOMY IUIAHY HECIOXKHBIM OSKCIEPUMEHT, HeOOJIbIIoe
HCCIICJIOBAHKME 110 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MeXTy COOOM;

CaMOCTOATENbHO (OPMYIUPOBATh OOOOIIEHUS] U BHIBOABI IO pe3yJabTaTaM IMPOBEACHHOTO HAOIIO/ICHUS,
HCCIIeTOBAHMS, OIIEHUBATh IOCTOBEPHOCTh MOMYYEHHBIX PE3Yy/IbTaTOB, BEIBOJIOB  00OOIIECHHUI;
MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCa, a TAKXKE BBIIBUTATH MPEIIONOKEHUS O €r0 Pa3BUTHUU B
HOBBIX YCIOBHSIX.

Pabota ¢ uadpopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTH U U30BITOYHOCTH MH(POPMAITUH, TAHHBIX, HEOOXOIUMBIX JJIs PEIICHUS 3a1a4u;
BBIOMpATh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH WH(POPMAITUIO PA3INIHBIX BHJIOB H
(dbopM mpeIcTaBICHNUS,

BEIOMpaTh (OpMYy TIpEIACTaBIICHUS WH()OPMAMKM W WUIFOCTPUPOBATH peElIaeMble 3aJadd  CXCMaMH,
JauarpaMMaMu, HHOU rpadukoil 1 MX KOMOMHAIIMSIMH,

OIICHUBATh HAJICKHOCTh HHPOPMAITUH TTO KPUTEPHUSAM, MPEIIOKESHHBIM YIUTEIEM W C(HOPMYITHPOBAHHBIM
CaMOCTOSITENTEHO.

YHuBepcalbHbIe KOMMYHHKATHBHBIC JIEUCTBUS 00SCIICUNBAIOT C(HOPMHUPOBAHHOCTH COITMAIBHBIX HABBIKOB
00y4aroIuXcs.

Oo6menue:



BOCIIPUHUMATh U (HOPMYJIHPOBATH CY)KICHHS B COOTBETCTBUHU C YCIOBHUAMM M IIENSMH OOIIEHUS; SICHO,
TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS IO
X0y pelIeHus 3a/1a4i, KOMMEHTHPOBATh MOJyYSHHBIN pe3yibTarT;

B X0JIe 00CYXICHHS 33/1aBaTh BOIIPOCHI 110 CYHIECTBY 00CYKIaeMON TeMBI, TPOOIEMBI, peIIaeMoi 3a1auH,
BBICKa3bIBaTh UJICH, HALIEJICHHBIC HA TIOMCK PELICHUS; COMIOCTABIATH CBOU CYXXJICHUS C CY)KICHUSIMU JPYTUX
YYaCTHUKOB JAManora, OOHAapyXKWBaThb pa3IMuuMe W CXOJCTBO MO3WIMHA; B KOPPEKTHOH (opme
(bopMyIHpOBATH pa3HOTIACHS, CBOM BO3PAKEHUS;

IPEACTAaBIATh PE3YNbTaThl PEIICHHS 3a7add, SKCIIEPUMEHTA, HCCIEIOBAHUS, MPOCKTA; CaMOCTOSTEIBHO
BbIOMPATh (pOpMAT BRICTYIIJICHUS C YUETOM 3aJa4 MPE3eHTAUN U OCOOCHHOCTEH ayIuTOPHH.
CoTpynHHUYECTBO:

_ TIOHMMaTh W HCIOJB30BaTh NPEUMYIIECTBA KOMAHAHOM W WHAMBHIYalbHOH pabOTHI MpHU pEHICHUH
y4eOHBIX MAaTEMaTUYECKUX 33J1a4; IPHHUMATH 1I€Jb COBMECTHOU JEATEIILHOCTH, IIIAHUPOBATH OPraHU3aIHIO
COBMECTHOH paboTbl, paclpenessiaTe BUAbI padoT, IOroBapUBaThCA, OOCYKIATh IMPOILECC U pe3yabTar
paboThl; 06001IaTh MHEHHUS HECKOJIBKHX JIIOJICH;

_ y4acTBOBaTh B TPYNIOBBIX (opMax padboTsl (00CyxneHusi, 0OMEH MHEHUSMHU, MO3TOBBIE IITYPMBI U JIp.);
BBIIIOJIHATH CBOIO YacTh PabOThl M KOOPIMHHUPOBATH CBOM JEHCTBUS C JPYTMMH WICHAMH KOMAaH]IbI;
OLIEHUBATh Ka4eCTBO CBOETO BKJIaJIa B OOLIMI MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM Y4aCTHUKAMH
B3aUMOCHCTBHS.

VYHHUBepcalbHBIE PETYJISTHBHBIE JCHCTBHS OO0ecreunBaloT (POPMHUPOBAHHE CMBICIOBBIX YCTAaHOBOK H
’KM3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranuzanus:

CaMOCTOSITENILHO COCTABIIATH IJIaH, aJITOPUTM PEIICHHS 33/1a41 (WM €ro 4acTh), BRIOUPATh COCO0 peIIeHUs
C Yy4ETOM HMEIOMIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH U KOPPEKTUPOBATH
BapUaHTHI PEHICHHI C Y4€TOM HOBOI HH(pOPMAIIHH.

CaMOKOHTpOJIb:

Brnagers cnocobamMu camMompoBEpKH, CaMOKOHTPOJISI MPOILIECCa M pe3yibTaTa PelIeHUs MaTeMaTH4ecKou
3aJauu;

NpPEeABUICTh TPYIHOCTH, KOTOPbIE MOTYT BO3ZHHKHYTh HpPU PELICHWH 33/1a4d, BHOCUTH KOPPEKTHBHI B
JESTEeIbHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB, HAWICHHBIX OIIMOOK, BBIABICHHBIX TPYIHOCTEH;
OLICHHBATh COOTBETCTBHE PE3YJIbTaTa ACATEILHOCTH MOCTABICHHOW LENU M YCIOBUSAM, OOBSCHATh PUYNHBI
TOCTIDKEHUSI MJTH HEJIOCTHKEHHS 1IeJIN, HAXOJUTh OINOKY, TaBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.

IMPEJAMETHBIE PE3VJIbTATHI

[IpenMeTHbIe pe3ynbTaThl OCBOCHHUSA paboueil mporpaMMbl MO MaTeMaTHKe MPEACTaBICHBI MO TOAaM
oOy4eHHsI B CIENYIOIIMX pa3liesaX MporpaMMbl B paMKaxX OTIIEIbHBIX KypCcOB: B 5— 6 Kilaccax — Kypca
«Marematuka», B 7—9 kinaccax — KypcoB

«Anrebpay, «['eomeTpus», «BeposITHOCTb U CTaTUCTHKA.

Pa3zBuTne nOrMYECKMX TIPENCTABICHUNM U HABBIKOB JIOTUYECKOTO MBIIIJIEHUS] OCYILIECTBISETCS Ha
MPOTSHDKEHUH BCEX JIET O0OyYEHHUSI B OCHOBHOM IIIKOJIE B paMKax BCEX HAa3BaHHBIX KypcoB. [Ipenmomnaraercs,
YTO BBINYCKHUK OCHOBHOM IIKOJBI CMOXET CTPOUTH BBICKA3bIBAHUS M OTPULIAHUS BBICKA3bIBAHUH,
pacro3HaBaTh UCTUHHBIE M JIOKHBIE BBICKA3bIBaHUSA, MPUBOJUTH NMPUMEPHI M KOHTPIPUMEPHI, OBIAACET
MOHATUSMU: OIIPENEIIEHUE, AKCHUOMA, TEOpEMa, J0KA3aTeJIbCTBO — M HAYYUTCA HUCIOIB30BaTh UX IIpU
BBITIOJIHEHUH YYEOHBIX ¥ BHEYUEOHBIX 3a/1a4.

INNPUMEPHAS PABOYAS TIPOT'PAMMA YYEBHOI'O KYPCA «<cMATEMATHKAY. 5-6
KJIACCBI

HEJIN U3YYEHNA YVUYEBHOT'O KYPCA

[TpropuTETHBIMHU IIENIIMU O0YYCHHUSI MaTEMaTHKE B 5—6 Kilaccax sIBISIOTCS:

IMPOAOJIZKCHUEC (I)OpMI/IpOBaHI/IH OCHOBHBIX MaTEMaTHYECKUX ITOHSITHU (‘—II/ICJ'IO, BCJIIMYMHA, TCOMETPUUCCKaAA
¢durypa), oOecneunBarONIMX MPEEMCTBEHHOCTh M IEPCIEKTUBHOCTh MAaTEMAaTHUYECKOTo 00pa3oBaHMS
oOyuaromuxcs;



pa3BUTHE MHTEJUICKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOYYaroIIMXCsi, MO3HABATEIHHON aKTHBHOCTH,
HCCIIEA0BATENIbCKUX YMEHHM, HHTEpEeca K U3yUYEHUIO MaTEMaTHKH;

MOJIBE/ICHUE OOYYAIOIIMXCS HA JOCTYMTHOM JIJISi HUX YPOBHE K OCO3HAHHWIO B3aMMOCBSI3U MAaTEMAaTHKU U
OKPY’KaIOIEro MUPA;

dbopMupoBanre (HYHKIIMOHATHLHOW MAaTEMAaTHUECKON IPaMOTHOCTH: YMEHHUS PACIIO3HABATH MATEMATHUECKUE
OOBEKTHI B pEANbHBIX JKU3HEHHBIX CUTYallUAX, MPUMEHSATH OCBOECHHBIC YMEHHS AJsl PELICHUS MPaKTHKO-
OpPHEHTUPOBAHHBIX 337a4, HUHTEPIIPETUPOBATH MTOJYYEHHBIE PE3YJIbTAaThl U OLEHUBATh UX HAa COOTBETCTBUE
MPAKTUYECKOU CUTYyaIUH.

OCHOBHBIE JINHUY COAEPKAaHUA Kypca MaTEMATHKH B 5—6 Kiaccax

— apugMeTHIecKasi U TeOMEeTpUYecKas, KOTOpbIe pa3BUBAIOTCS MapalIeIbHO, KaX/las B COOTBETCTBUH C
COOCTBEHHOM JIOTUKOM, O/IHAKO, HE HE3aBUCUMO OJHA OT JPYToOi, a B TECHOM KOHTAKT€ U B3aUMOICHCTBUM.
Taxke B Kypce MPOUCXOAUT 3HAKOMCTBO C AJIEMEHTaMHU aireOpbl U OMHCATENBbHON CTaTHUCTHKU.M3ydueHue
apu(pMEeTHYECKOro MaTepualla HaUMHAETCs CO CUCTEMATU3aluK U pa3BUTHsI 3HAHUH O HAaTypallbHBIX YUCIIaX,
IIOJIYyYEHHBIX B HaydaJbHOM 1mkoje. Ilpu STOM COBEpLIEHCTBOBAaHME BBIYMCINUTEIBHOW TEXHUKH H
(GopMHpOBaHHE HOBBIX TEOPETHMUECKUX 3HAHUN COYETAETCS] C Pa3BUTHUEM BBIUMCIUTEIBHOM KYJIbTYpHI, B
YaCTHOCTH C 00y4E€HHEM MPOCTEHIINM IPUEMaM MPUKUJKU U OLIEHKH pe3yJIbTaToB BelUMCiIeHUN. M3yueHune
HaTypaJIbHBIX YHUCENl MpOJOoJDKaeTcs B 6 KJacce€ 3HAKOMCTBOM C HAyaJbHBIMU IOHSATHAMM TEOPUHU
JEIMMOCTH.

Jpyroil kpymHbIii OIIOK B COJEpKaHUU apUPMETHUECKOW IUHUU — 3T0 Apobu. Hawano uzydenus
OOBIKHOBEHHBIX M JICCSTHUHBIX IPOOCH OTHECEHO K 5 Kiraccy. DTO MEPBHIN dTal B OCBOCHHUH ApoOel, Koraa
IIPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMH MJEAMH, MOHATUAMU TeMbl. llpu 3TOM paccmorpenue
OOBIKHOBEHHBIX JIpoO€ii B TOJTHOM OOBEME TPEAIIECTBYET M3YyYEHHIO MAECATHYHBIX Jpo0ei, dTo
11eJ1ecO00pa3HO € TOYKM 3PEHUs JIOTMKHM H3JI0KEHMs YHMCIOBOM JIMHUM, KOIJa MpaBuia JeUCTBUI C
JECSITUYHBIMU JIpOOSIMU MOYKHO OOOCHOBAaTh Y€ M3BECTHBIMU AJITOPUTMAaMH BBINOJIHEHUS JEHCTBUI C
OOBIKHOBEHHBIMHM JIpOOSIMU. 3HAKOMCTBO C JECATUYHBIMH JPOOSIMM pACIIUPUT BO3MOXKHOCTH  JUIS
MIOHUMAaHUs 00y4aroIMMHKCS MPUKIAIHOTO IPUMEHEHHSI HOBOH 3aIllMCU IIPU U3YUEHUH APYTUX NPEAMETOB U
IIPU IPAKTUYECKOM HcIob30BaHuU. K 6 Kiaccy OTHECEH BTOPOIl 3Tan B U3yuyeHUH JpoOel, rae IpOUCXoauT
COBEPIICHCTBOBAHKNE HABHIKOB CPaBHEHHUsS W MpeoOpa3oBaHuUsl APoOEi, OCBOCHHUE HOBBIX BBIUYMCIUTEIHHBIX
QJITOPUTMOB, OTTAYMBAaHUE TEXHUKHM BBIYHUCICHWM, B TOM YHMCIIE 3HAQYECHUW BBIPA)KCHHUH, COACpXKAILUX U
OOBIKHOBEHHbIE, M JECSATHYHBbIE IPOOM, YCTAaHOBJIIEHHE CBSA3€M MEXAy HUMH, PacCMOTPEHHE NPHEMOB
peleHus 3a1a4 Ha 1poou. B Hayarne 6 ki1acca MpoMCXOJUT 3HAKOMCTBO C TOHATHEM IPOLIEHTA.
OcoOeHHOCThIO U3YUEHUS MOJOKHUTENbHBIX U OTPULATEIbHBIX YHCEN SIBJISETCS TO, YTO OHU TAKXKe MOTYT
paccMaTpuBaThCs B HECKOJIBKO JTanoB. B 6 kimacce B Hauwasne u3ydeHHs: TeMbl «llonmokurtenbHble H
OTpULaTEeNbHBIE YHUCIa» BblaenseTcss noarema «llensle dYucnma», B paMKax KOTOpOM 3HAKOMCTBO C
OTPULATEIBHBIMY YUCJIAMU U JACHCTBUAMHU C NOJIOKUTENBHBIMU M OTPULIATEIBHBIMU YHCIAMHU IPOUCXOANUT
Ha OCHOBE COJAEPkATEIbHOTO MOJAXO0Ja. JTO MO3BOJSET HA JOCTYIHOM YPOBHE MO3HAKOMHUTH YHaLIUXCS
IIPAKTUYECKH CO BCEMHM OCHOBHBIMHU IIOHATHSMHU TEMBI, B TOM YHCJIE€ M C NpPaBWJIAMU 3HAKOB IIPH
BBITIOJTHEHUM apU(pMETHUECKUX JeHcTBUM. M3ydeHue palMOHaIbHBIX YMCEI Ha ITOM HE 3aKOHUYUTCS, a
OyzieT MpOAOIKEHO B Kypce anredpsl 7 Kjlacca, YTO CTaHET CIEIYIOIUM IPOX0/I0M BCEX MPUHIUIHAIBHBIX
BOIIPOCOB, TEM CaMbIM pa3JeJIeHne TPYIHOCTEW oOJerdaer BOCHPUATHE MaTepualla, a paclpeaesieHue BO
BPEMEHH CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HAaBBIKOB.

[Ipn 00ydyeHMM pELIEHUIO0 TEKCTOBBIX 3a/lad B 5—6 Kiaccax HCIOJIb3YIOTCA apU(PMETHUYECKUE MPUEMBI
pemenust. TekcToBbIE 3a/a4M, pelIaeMble MPU OTPAOOTKE BBIYMCIMTEIBHBIX HAaBBIKOB B 5—06 Kiaccax,
paccMaTpuBaroOTCs 3a/laydl CIEAYIONIMX BUIOB: 3a/1a4ll Ha JIB)KEHHUE, Ha YacTH, Ha MOKYNKHU, Ha paboTy U
MIPOU3BOIUTENLHOCTh, Ha POLIEHTHI, HA OTHOIIEHUS U mponopiuu. Kpome Toro, oOyuaronmecs: 3HaKOMSTCS
C MpUEMaMM pELIeHUs 3aJay MepedopoM BO3MOXKHBIX BapUaHTOB, ydaTcsl paboTarh ¢ HH(OpMaluew,
NPEJCTaBICHHOH B (hopMe TaOIuIl MK TUarpaMM.

B IlpumepHoii paboueil nmporpamMMe npeaycMOTpeHo (HopMHUpOBaHHE MPONEAECBTHUECKUX alredpanyecKux
npencraBieHUd. bykBa kKak cMMBOJ HEKOTOPOTO YHMCIA B 3aBUCMMOCTH OT MAaT€MaTHYECKOTrO KOHTEKCTa
BBOJIUTCS MOCTENEHHO. ByKBeHHass CUMBOJIMKA HIMPOKO HCIIOJIb3YETCsl MPEeXkIe BCEro JUIs 3amucH OOLIuX
YTBEP)KICHUNA U MpPeUIOKEeHUH, (OopMys, B YaCTHOCTH JJIsi BBIUMCIICHHS T€OMETPUYECKHX BEIWYHH, B
KAaueCTBE «3aMECTUTES» YHUCIIA.



B kypce «Marematukn» 5—6 KiaccoB NpeAcTaBleHa HarjsgHas T€OMETpPHUs, HAIlpaBJICHHAs HAa pa3BUTHE
00pa3HOT0 MBIIIJIEHHS, IPOCTPAHCTBEHHOI'O BOOOPaKEHUs, U300pa3UTENIbHBIX YMEHHUH. DTO BaKHBIN HTaIl B
HU3YUCHUU T'COMCTPUH, KOTOpBIfI OCYIICCTBJIAICTCA Ha HANNIMAHO-IPAKTUYCCKOM YPOBHEC, OIUPACTCA Ha
HarjsIHO- 00pa3HOe MBIIIEHHE 00ydaromuxcs. bombiuas poiab OTBOAUTCS NMPAaKTUYECKOH AEATENbHOCTH,
OTIBITY, AKCIEPUMEHTY, MOJeInpoBaHuio. O0ydarommecs 3HaKOMATCS C TeOMETPUYECKUMU (UTYpaMHu Ha
IUIOCKOCTU M B TMPOCTPAHCTBE, C MX MPOCTEHIIMMHM KOH(UI'ypalUsMM, ydarcs H300paxkaTb HX Ha
HEJIMHOBAHHOW W KJIET4YaToi Oymare, paccMaTpHBAaIOT MX MpocTeiiimme cBoiicTBa. B mporecce m3ydeHHs
HarJsIHOM reoMEeTpUM 3HaHUS, M0JyYeHHbIe 00OYyYaloUIMMUCSA B HAYAJILHOW IIKOJIE, CUCTEMAaTU3UPYIOTCS U
pacImpsIOTCs.

MECTO YYEBHOI'O KYPCA B YYEGEHOM IIJIAHE

CornacHo yueOHOMY IUIaHY B 5—6 Kjlaccax HM3y4yaeTcs HHTEIPUPOBAHHBIN mnpenMmer «MaremaTukay,
KOTOPBIM BKJIIOYAET apU(PMETHUYECKHI MaTepuall U HArJSIIHYI0 TEOMETPHUIO, a TaKKe MPONEIeBTHUECKUE
CBEJIEHUs U3 aareOpsl, 3JIEMEHTHI JIOTMKH U Havyalla OIUCATENbHON CTaTUCTUKH.

VY4eOHbIi MJIaH HAa U3YYEHHE MAaTEMaTUKU B 5—6 Ki1accax OTBOAMUT HE MEHEE 5 yueOHBIX 4acOB B HENENIO B
TE4YEHHUE KaKI0ro roja ooydeHnus, Bcero He MeHee 340 yueOHbIX yacoB

COJEPKAHUE YYEBHOI'O KYPCA (IIO TOZAM OBYYEHMUA)
5 KJace
HatypanbHble uncna u Hyiap
Harypanbnoe uucno. Psn narypaneubix uncen. Yucno 0. M3o0pakeHne HaTypadbHBIX YHMCENT TOYKaMHU Ha
KOOPJAMHATHOU (YMCIIOBOI ) MPSIMOM.
[To3unmonHas cucrema cuucienus. PuMckast Hymepanus Kak IpuMep HEMO3ULIMOHHON CUCTEMbI CUMCIICHHUS.
JlecaTuuHas cucTeMa CUMCICHUS.
CpaBHeHHE HaTypaJIbHbIX YMCEJ, CPAaBHEHME HATypaJbHBIX uucesl C HylaeM. CrnocoObl CpaBHEHHS.
OxpyriieHHe HaTypaJIbHbBIX YUCEIL.
CrnoxeHue HaTypajbHBIX YUCEN; CBOMCTBO HYJA IpPHU CIOXEHUH. BbluMrtaHue kak neiicTBue, oOpaTHOE
CIIO)KCHHIO. Y MHOXKCHHE HaTypaJIbHbIX UMCEN; CBOWCTBA HYJI U €AVHMIBI IPU YMHOXEHHUU. JleneHue Kak
neiictBue, oOpaTHoe yMHOKeHHIO. KOMIIOHEHTHI AecTBU, CBA3b Mexay HUMHU. lIpoBepka pesynbrara
apu¢pmernyeckoro naedcTus. llepemecTUTenbHOE M COYETaTEIbHOE CBOMCTBA (3aKOHBI) CIOXKEHUS H
YMHOKEHUS, pacCIpeIeIUTETbHOE CBONCTBO (3aKOH) YMHOKEHUS.
Hcnonb3oBanue OykB Ui 0003HauU€HHs] HEM3BECTHOTO KOMIIOHEHTA M 3alliCU CBOMCTB apu(METHUECKUX
JNENUCTBUMN.
JlenuTenu M KpaTHBIE YMCIA, pasjokeHue Ha MHoxuTenu. IIpocteie u cocraBHble umcna. [IpusHaku
nenuMocTtd Ha 2, 5, 10, 3, 9./leneHue ¢ ocTaTKoM.
CreneHns ¢ HaTypalabHBIM IIOKA3aTeIEM. 3allMCh YUCIIA B BUJE CYMMBI pa3psAHbIX CIaracMblX.
UucnoBoe BelpakeHHE. BBIYKMCIIEHNE 3HAYEHHMM YMCIIOBBIX BBIPAKEHUM; MOPSIOK BBITOJIHEHUS JIEHCTBUI.
Vcnonb30BaHue MpU BBIYUCICHUAX EPEMECTUTENBFHOIO U COUYETATEIbHOIO CBOMCTB (3aKOHOB) CIIOXKEHUS U
YMHOKEHHUS, pACIIPEAEIUTEIBHOTO CBOMCTBA YMHOXKEHUS.
HpoGu
[IpencraBienune o Apodu Kak crocoOe 3amucH 4acTu BenuyuHbl. OObIKHOBEHHBIE ApoOu. IIpaBuibHbIE U
HernpaBuwiIbHble Jpoou. CMmemianHas ApoOb; HpeACTaBI€HUWE CMELIaHHON ApoOM B BUAE HENPaBUIBHOM
IpoOu M BbIIETICHHE LEJI0ON YacTW 4Yucia M3 HemnpaBwibHOW Npobu. M3o0paxeHue npoOell ToukamMu Ha
4yucaoBoil mpsimoil. OcHoBHOe cBoiicTBO apoOu. Cokpamenue apobeii. IlpuBenenue npobu Kk HOBOMY
3HameHaTeno. CpaBHEHHE IPOOEH.
CrnoxeHue U BeIYMTaHUE IpoOeld. YMHOXKEHHUE U JefieHrne Jpooeii; B3anMHo-o0paTHble qpoou. Haxoxnenue
YaCTH LIEJIOT0 U LEJIOr0 MO €ro YacTH.
Hecatuunas 3anmuch Jpobelt. IlpeacraBienne aecaTHUHOM OpoOu B BHIE OOBIKHOBEHHOW. M300paskeHue
NECSITUUHBIX ApoOel ToukaMy Ha YKuCcIoBOM NpsiMoii. CpaBHEHHE JECSTUUHBIX APOOEH.
Apudmernueckre IeHCTBHS C AECATHUHBIMU Apo0siMu. OKpyTIIeHHe JeCATUYHBIX ApOOeii.
Pemnrenue TeKCTOBEIX 3a7a4
Pemienne TeKCTOBBIX 3a1au apupMeTHuecKuM crocoOom. Pemienue normdeckux 3anad. Pemienue 3amau
nepebopoM BCeX BO3MOXKHBIX BapUaHTOB. VIcronb30BaHue PY PELICHNH 3a/1a4 TaOJIHIl U CXEM.



Pemenue 3amau, copepaliux 3aBUCHMOCTH, CBS3BIBAIOIINME BEIMYMHBI: CKOPOCTb, BPEMS, PACCTOSIHUE;
LIEHa, KOJIMYECTBO, CTOMMOCTb. EJMHUIBI M3MEpEHMs: Macchl, 00bEMa, LEHBl; PACCTOSHUS, BPEMEHH,
cKopocTH. CBSI3b MEXAY €IMHULIAMU U3MEPEHMSI KOKOW BETMUHHBI.

Perienne oCHOBHBIX 3a/1a4 Ha IpOOH.

[IpencraBnenue JaHHBIX B BUJE TAOJUI], CTOJIOYATHIX AUATPAMM.

Harnsgnas reomerpus

Harnsinneie mpencraBineHust o Gurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd, Yroj, JIOMaHas,
MHOTOYTOJIBHUK, OKPY>KHOCTh, KpyT. YT0u. [IpsMoi, OCTpBIii, TYION U pa3BEPHYTHIN YIJIbI.

JlnHa oTpe3ka, METPUYECKUE €IMHUIIBI JIMHBL. [[I1MHa TOMaHOW, IEpUMETP MHOTOYrolbHUKA. M3mepenue
Y IIOCTPOEHUE YIJIOB C IIOMOILBIO TPAaHCIIOPTHPA.

Harnsinaele mpenacraBineHust O (Urypax Ha IUIOCKOCTH: MHOTOYTOJIBHHK; TPSMOYTOJBHHK, KBaJpar;
TPEYroJIbHUK, O PAaBEHCTBE (UTYD.

N3o6paxkenue ¢puryp, B TOM yucie Ha kieTdatoi Oymare. IlocTtpoenne koHpuUrypamuii u3 yacrei npsiMow,
OKpY’KHOCTM Ha HEJIMHOBaHHOM M kierdyatol Oymare. lcmonb3oBaHue CBOMCTB CTOpPOH U YIJIOB
IPSIMOYTOJIbHHMKA, KBaJpaTa.

[Tnomans npsMOyroJbHUKA U MHOTOYTOJIbHUKOB, COCTABJICHHBIX U3 MIPSIMOYTOJIbHUKOB, B TOM 4uciie QUryp,
n300pakEHHBIX HA KJIeT4aTol Oymare. EAMHUIIBI M3MEpeHus TIOMIA/IH.

Harnsiiaele mpeacTaBieHUss O INPOCTPAHCTBEHHBIX (Urypax: NpsSMOYrOJbHBIA Iapajulienenumnen, Kyo,
MHOTOTpaHHHUKH. M300pa’keHre MPOCTEUIINX MHOTOTPAHHUKOB. Pa3BepTKM Kyba M mapajuiesienurena.
Co3nanue Mozeneit MHOTOrpaHHUKOB (M3 Oymaru, MpoBOJIOKH, IUTACTHIIMHA U JIP.).

OOBEM MPSIMOYTOIBHOTO TMapajuieenureaa, Kyoa. Equauier namepenus oobema.

6 xJracc

Harypanbnble uncia

ApudmMeTnieckre ASUCTBHS ¢ MHOTO3HAYHBIMU HATYPaIbHBIMU YHCIaMH. YUCIIOBBIC BBIPAXKCHHUS, TIOPSAIOK
JNEUCTBUM, HWCMOJb30BaHUE CKOOOK. Mcrmonp30BaHME TIPH  BBIYHCICHUSX IEPEMECTUTEIBHOTO H
COUETATEIBLHOTO CBOMCTB CIIOKEHUS W YMHOXEHHS, paclpeAeIUTeIbHOIO CBONCTBA YMHOXEHUS.
OxkpyrieHue HaTypajibHbIX YHCET.

Jlenutenu v KpaTHbIE YKCIIa; HAMOOJBIITUN OOIIMI NEeTUTEIh U HAUMEHbIee o01iee KpaTHoe. JenmuMocTh
CYMMBI U ITpou3BeieHus. [lenenne ¢ ocTaTKoM.

Hpobu

OObIKHOBEHHAas1 JIpo0b, OCHOBHOE CBOMCTBO JApobOu, cokparieHue apodeil. CpaBHEHHE U YIOPSAI0UYMBAHUE
npoOeit. Pemienne 3amay Ha HaXOXKJICHHE YACTH OT ILIEJIOTO M IIEJIOTO MO ero dactu. J[poOHoe umcio Kak
pesynbrar AeneHus. [IpencraBienue necATUYHON OpoOW B BUIE OOBIKHOBEHHOW IPOOM M BO3MOKHOCTH
MPEACTABICHUS OOBIKHOBEHHOM JIpoOU B BUJIE NeCATUYHOMN. [lecaTUuHbIe OpOOM M METpUYecKas CHUCTeMa
Mep. ApudmeTrueckue IeHCTBUS U YUCIOBBIE BEIPAKEHUS C OOBIKHOBEHHBIMH U JIECATUYHBIMH JIPOOSMHU.
OtHomenue. [leneHne B JaHHOM oOTHomIeHMH. MacmTtad, nponopuud. I[Ipumenenue mnponopuuit npu
pelieHuu 3aiay.

[Tonsitue mporieHTa. BpluncieHue mporeHTa OT BEIWYWHBI M BEIWYMHBI 1O €€ MPOIEHTY. BripakeHue
MPOLIEHTOB JAECATUYHBIMU ApoOsmu. PemeHne 3amay Ha MPOLEHTHL. BbIpakeHUE OTHOIICHHWS BETUYHMH B
MPOIICHTAaX.

[TonoxuTenpHble U OTPULIATENIBHBIE YU CIIA

[TonoxurenbHble U OTpUliatenbHble yncia. Llensie yncia. Moy uncia, reoMeTpudecKas HHTEpIpeTaIus
Monayns uucia. M3oOpakeHue ducen Ha KOOpAWHATHOW mpsiMoil. YmcnoBble mpoMexyTku. CpaBHEHHE
yucen. ApudMeTHIecKue IeUCTBUS C TIOJIOKUTEIBHBIMUA U OTPUIIATEIILHBIMU YHCIIAMH.

[IpsmMoyronbHasi cucTeMa KOOpAWHAT Ha IUIOCKOCTH. KoopawHaThl TOYKM Ha TUIOCKOCTH, abcuucca H
opauHarta. [loctpoenue Touek u Gpuryp Ha KOOPAMHATHOM IJIOCKOCTH. ByKBEHHBIE BHIPAKESHUSI

[Tpumenenne OYyKB IS 3alMMCU MaTEMaTUYECKUX BBIPAKECHUN U TpeiokeHnii. CBocTBa apuMeTHIeCKuX
nericTBUi. DByKBEHHBIE BBIpaKEHHS M YHCJIOBBIE TMOJCTAHOBKU. DYKBEHHBIE pABEHCTBA, HAXO0XKICHUE
HEU3BECTHOTO KommoHeHTa. Dopmynbl; GopMysnsl mepuMeTpa M IUIOMAIN NPSIMOYrolbHUKA, KBaJpara,
o0BbEMa mapaienenumnena u Kyoa.

Pemenne TekcTOBBIX 3a1a4

Pemennie TekcTOBBIX 3amay apupMETHUECKHM crocoOoM. Pemienue mormyeckux 3agad. PemieHue 3amau
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nepebopoM BceX BO3ZMOXKHBIX BAPUAHTOB.

Pemenue 3anmay, copepkamidx 3aBUCUMOCTH, CBS3BIBAIOIIUX BEIUYHHBI: CKOPOCTb, BPEMS, PACCTOSHUE;
IEHa, KOJIMYECTBO, CTOMMOCTD; IPOM3BOAUTEIILHOCTD, BpeMsi, 00bEM paboThl. EqUHUIIBI H3MEpeHHUs: MacChl,
CTOMMOCTH;, PACCTOSIHUS, BPEMEHHU, CKOPOCTH. CBSA3b MEXAY €IMHULIAMU U3MEPEHUSI KaXK101 BETUUUHBI.
Pemenue 3amay, CBS3aHHBIX C OTHOLIEHHEM, IPONOPLMOHAIBHOCTHIO BEIMYMH, IPOLEHTaMH; pELICHHE
OCHOBHBIX 3a7lau Ha JIpoOu u mpoueHThl. OleHKa W MPHUKUAKA, OKpyrieHue pesyibTrara. CocTaBiieHue
OYKBEHHBIX BBIPOKEHHUH MO YCIOBHIO 3aaa4d. [IpencTaBiieHue AaHHBIX C MOMOIIBIO TAOIUI] U AUATPAMM.
CronGuatple uarpaMMbl: YTEHHE U TOCTpoeHHE. UTEHHE KPYTOBBIX JHAarpaMM.

Harmsnnas reomerpus

Harnsoueie npencraBieHus o ¢urypax Ha IJIOCKOCTH: TOYKa, HpsiMasi, OTPE30K, Jy4, Yroj, JioMaHas,
MHOT'OYTI'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3aumHoe pacrosnokeHue IBYX HOpPSIMBIX Ha IUIOCKOCTH, MapajlielbHble MpsSMble, MEPHeHIUKYISPHbIC
npsimble. M3MepeHue paccTOosiHUI: MeXay ABYMsI TOYKaMH, OT TOYKM [0 NPSMOH; JUIMHA MaplipyTa Ha
KBaJIpaTHOM CETKeE.

N3mepenne M MOCTPOEHHUE YIVIOB C NOMOUIbK TpaHCIOpPTHpa. Buabl TpeyrojbHUKOB: OCTPOYTOJIbHBIMH,
MPSMOYTOJIBHBIA, TYHOYTOJbHBINA; PpPaBHOOSAPECHHBIH, PaBHOCTOPOHHUHN. YeTHIPEXYTrOJIbHUK, IMPUMEPHI
YeThIPEXYroJbHUKOB. [IpsAMOYronbHUMK, KBajapaT: HCIOJIb30BAaHUE CBOMICTB CTOPOH, YIJIOB, JHAaroHajew.
N3o6paxenne reomeTpuyeckux (Uryp Ha HEJIMHOBAHHON OyMare ¢ HCIIOJIb30BAaHMEM IHUPKYIS, JTMHEUKH,
yroJipHUKa, TpancnopTupa. [loctpoenus Ha kineT4aroii Oymare.

[Tepumerp MHOrOyronpHuka. [lonsarue mnomanu Gurypsr; eauHuIbl U3MepeHus miomaan. [Tpubmnkennoe
u3MepeHue Iomanu (uryp, B TOM YHUCIIE€ Ha KBajpaTHOW cerke. [Ipubimk€éHHOE H3MEpeHue IJIMHBI
OKPY>KHOCTH, IUI0IIaau Kpyra. CUMMeTpus: IEHTpallbHasl, 0CeBasi U 3epKajbHasi CHMMETPHH.

[TocTpoenne cuMMETpUYHBIX (UTYD.

Harnsioaeie mpeactaBieHus O MPOCTPAHCTBEHHBIX (UTypax: Mapajiesienune], Kyo, mpusMma, mupamuia,
KOHYC, muiauHiap, map u chepa. H3o0pakeHne mNpocTpaHCTBEHHBIX ¢uryp. I[lpumepsl pa3BEpTOK
MHOI'OIPaHHHUKOB, LWIMHApa W KoHyca. Co3maHue Mojeneil mpocTpaHCTBEHHbIX ¢uryp (u3 Oymary,
IIPOBOJIOKH, IUTACTUIIMHA U Ap.).

[Tonsatue 06beMa; eqUHULIBI H3MepeHus 00beMa. O0BEM IPSIMOYTOIBHOTO Napajuiesenunena, Kyoa.

[JIAHUPYEMBIE IIPEAMETHBIE PE3VJIbTATBI OCBOEHMSA IIPUMEPHOM PABOYEN
I[MTPOI'PAMMBI KYPCA (ITO TOJAM OBYYEHUA)

OcBoenne yudeOHOro kypca «MaremaTHka» B 5—6 Kjaccax OCHOBHOM HIKOJBbI JOJDKHO OOecreuyuBaTh
JOCTUKEHHE CIENYIOIINX MPEeIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB!

5 knace

Hucna v BBIYUCTIECHUS

[ToHMMAaTh U MPABUIBHO YHOTPEOISATh TEPMUHBI, CBI3aHHBIE C HATYpaJbHBIMU YHCIIaMHU, OOBIKHOBEHHBIMU U
JECSITUUHBIMU IpOOSIMHU.

CpaBHMBATh U YHOPSIOUMBATh HATypalbHbIE YMCIA, CPABHUBATH B MPOCTEHIINX CIydassX OOBIKHOBEHHBIE
IpoOu, TeCSITUUHBIE APOOH.

CoOTHOCUTH TOUYKY Ha KOOpAMHATHOHN (YMCIIOBOI) MPsAMOI C COOTBETCTBYIOIIUM €Il YMCIOM M M300pakaTh
HaTypaJIbHbIE YHCJIa TOUKAMH Ha KOOPAMHATHOMN (YMCIIOBOM) IPSIMOM.

BeimonuaTe apudmernueckue ASUCTBUS C HATypalbHBIMM YHUCIAMH, C OOBIKHOBEHHBIMH JIpOOSMU B
MIPOCTEUIINX CITydasiX.

BBINONMHATE IPOBEPKY, IPUKUIKY PE3YJIBTATA BBIYUCICHUN.

OKpyrisTh HaTypaJIbHbIEC YUCIIA.

PemreHne TeKCTOBBIX 3a1a4

Pemarp TexkcroBble 3aaun apuMeETHYECKUM CIOCOOOM U C IMOMOUIBI0 OPraHU30BAHHOTO KOHEYHOTO
nepebopa BceX BO3MOXKHBIX BAPHAHTOB.

Pemate 3amaum, conepikamye 3aBUCHMOCTH, CBSI3BIBAIOIIME BEIWMYHMHBL: CKOPOCTh, BPEMsl, PACCTOSHHE;
LIEHAa, KOJINYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKue 3alIUCH, CXEMBI, TaOJIUIbl, 0003HAUYEHHUS [TPH PEIICHUH 3a/1au.

ITonb30BaTbCcsl OCHOBHBIMM E€OUHULIAMUA HM3MEPEHHUs: LEHBI, MAacChl; pPacCTOSHUS, BPEMEHH, CKOPOCTH,
BBIPAKATh OJJHU €AUHULILI BEJIMYUHBI Yepe3 IpyTrue.
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W3BnekaTh, aHaIM3UPOBATh, OICHWBATh WH(OPMALMIO, IPEJICTaBICHHYIO B Tabnuie, Ha CTOJ0YATOM
JrarpaMMme, HHTEpIPeTUPOBATh IPEACTABICHHBIE JaHHBIE, UCII0JIb30BaTh JAHHbIEC IPU PELICHNUH 3a/1a4.
Harnsguaas reomerpus

[Tonp30BaThcs TreOMETPUYECKMMHU IOHATHUSAMHU: TOYKA, IpsAMas, OTPE30K, JIyd, Yroj, MHOTIOYIOJIbHUK,
OKPY>KHOCTb, KpPYT.

ITpuBoauTE HpHUMEpbl OOBEKTOB OKPYXKAIOLIET0 MHpa, MMEIOLMX (OpMYy HM3YUEHHBIX I€OMETPHUECKUX
¢buryp.

Hcnonb30BaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C YIVIAMHM: BEpIIMHA CTOPOHA; C MHOTIOYTOJbHUKaMM: Yrod,
BEpIINHA, CTOPOHA, AMArOHAIIb; C OKPYKHOCTBIO: painyc, AUAMETP, LEHTP.

N300pakaTh M3ydeHHbIE IeOMeTpUYecKrue (UIrypbl Ha HEJIMHOBAHHOW M KjeTyaToil Oymare ¢ IOMOIIbIO
LUPKYJIA U JIMHENKH.

HaxonuTe AIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHUEM C IOMOILBIO JHMHEHKH, CTPOUTh OTPE3KH
3aJJaHHOH JUIMHBI, CTPOUTH OKPY>KHOCTh 33/IaHHOTO paauyca.

Mcnonb30BaTh CBOWCTBA CTOPOH W YIVIOB NPSIMOYTOJbHHUKA, KBajpara A UX HOCTPOCHHUS, BBIYMCICHUS
TUTOIIAH U TIEPUMETPA.

Bbruucnate  mepuMerp M IUIomaab  KBajapara, HpPSAMOYIOJbHUKA, (UIYp, COCTABICHHBIX U3
IPSIMOYTOJIBHUKOB, B TOM 4Hciie (puryp, n300pakEHHBIX Ha KJIeT4aToil Oymare.

ITonp30BaTbcss OCHOBHBIMH METPHUECKUMH €IUHHUIIAMU W3MEPEHUs JJIMHBI, IUIOLIa/d; BbIpaXaThb OJHU
€IMHUIIBI BEIMYUHBI Yepe3 IpyTHe.

Pacnio3naBath napasenenunes, Ky0, UCIOIb30BaTh TEPMUHOJIOIHIO: BEpPIIMHA, PeOpO I'paHb, U3MEPEHHUS;
HAXO/UTh U3MEPEHHS Mapajliesienunena, Kyoa.

Bbruucnate 00beM KyOa, mapajuienenuiena Mo 3aJaHHbIM M3MEPEHMSM, IO0Jb30BaThbCA EIUHULIAMU
U3MepeHus oobema.

Pemiate Hec0XKHbIE 3a/1a4X HA U3MEPEHHUE T€OMETPUUYECKUX BEJIIMUMH B MPAKTUUYECKUX CUTYaIHsL.

6 knacc

Yuciia 1 BBIYUCICHUS

3HaTh W TOHMMAaTh TEPMHHBI, CBS3aHHBIC C PA3NIMYHBIMU BHJAMU YHCENl U CIOCOOAMH UX 3aIucH,
MEPEXOIUTH (€CITU 3TO BO3MOXKHO)OT OHON (hOPMBI 3aITMCH YUCIIA K IPYTOH.

CpaBHUBaTh U YHOPSAOYMBATH LENble YHCIa, OOBIKHOBEHHBIC U JIECATUYHBIE APOOU, CpaBHUBATH YHCIIA
OJIHOTO U Pa3HbIX 3HAKOB.

BreimonHsATe, coderas yCTHbIE U NMHUCHMEHHBIE MPHUEMBI, apH(PMETHUECKHUE ACUCTBUA C HATYypaTbHBIMU H
LEJTBIMH YWCIIAMHU, OOBIKHOBEHHBIMU W JCCATUYHBIMU JPOOSMH, TOJOKUTEILHBIMH U OTPHUIATEIIbHBIMU
YHCIIaMHU.

BrruucisaTe 3HaueHUsT YHCIIOBBIX BBIPAXXCHHUH, BBIIOTHATh MPUKUAKY U OIEHKY pe3yJibTaTa BBIYMCICHUI;
BBITIONHSATH MPeoOpa30BaHMs YUCIOBBIX BHIPAKEHUN HAa OCHOBE CBOMCTB apu(hMETHIECKUX IEHCTBHIA.
CooTHOCHTH TOYKY Ha KOOPJMHATHOW MPSMON C COOTBETCTBYIOIIMM €l YHCIOM W H300pakaTh 4YHCIia
TOYKaMU Ha KOOPJAMHATHOW MPSAMOM, HAXOAUTh MOJ1YJIb YKCIA.

COOTHOCHUTH TOYKH B MPSMOYTOJIHLHOM CUCTEME KOOPAMHAT C KOOPAMHATAMHU ITOU TOUKH.

OKpyTISTh LIeJIble Yhcia U JECATHYHbIE TPOOH, HAXOIUTh MPUOIMKEHHS YUCEL.

UwucnoBbie U OYKBEHHBIE BBIPAKEHUS

[Tonumath ¥ ynmoTpeOisTh TEPMHHBI, CBS3aHHBIE C 3aMUCHI0 CTETEHW YHUCIA, HAXOAUTh KBaapaT U KyO
YHUCIIa, BBIYUCISITH 3HAYEHU S YUCIIOBBIX BBIPAKEHUHN, COIEPKAIINX CTEIICHU.

[Tonb30BaTbcs MpU3HAKAMHU JETUMOCTH, PA3IOKUTh HATYpaJIbHbIE YUCIIA HA IPOCThIE MHOKHUTEIH.
[Tonp30oBaTbCst MacmTaboM, COCTABIIATH MPOMOPIIMK W OTHOIICHUS. Vcronp30BaTh OYKBHI 11 0003HAYEHUS
quceNl TMpU 3aliCH MaTeMaTHMYeCKUX BBIPAKEHUN, COCTABIATH OYKBEHHBIE BBIpOXKEHUS U (OPMYIIBI,
HaxOJUTh 3HAUCHUS OYKBEHHBIX BBIPAKCHHH, OCYIIECTBISAA HEOOXOAWMBIC TIOJCTAHOBKH W
npeoOpa3oBaHusl.

Haxonuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemrenne TekcToBBIX 3a71a4

Pemate MHOTOIIIAarOBBIE TEKCTOBBIE 33/1a4M apHU(PMETHIECKUM CIIOCOOOM.

Pemate 3amaum, cBsI3aHHBIE C OTHOILLIEHUEM, MPOMOPLHMOHATBHOCTHIO BEJMYUH, MPOLEHTAMU; pellaTh TpU
OCHOBHBIE 33/1a4H Ha APOOU U TPOIEHTHI.
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Pemarp 3agaun, conepikaliue 3aBUCHMOCTH, CBSI3bIBAIOIIME BEJIMYMHBI: CKOPOCTh, BPEMS, PACCTOSHHE,
1I€Ha, KOJIMYECTBO, CTOMMOCTb; IIPOU3BOJUTENBHOCTD, BpeMs, 00bEMa paboThl, UCIIOIb3Ys apu(METHUUECKHE
NENCTBUS, OLIEHKY, IPUKUAKY; [10JIb30BAThCS €AUHUIIAMU U3MEPEHUSI COOTBETCTBYIOLUX BETUYMH.
CocTtaBisaTh OYKBEHHBIE BBIPaKEHHS 110 YCIOBHIO 3a/1a4H.

W3Bnekarp wHGOpMAIMIO, TPEJACTABICHHYIO B Ta0NHIAX, HA JWHEHHOW, CTONOYATON WIU KpPYrOBOM
JuarpamMmax, MHTEpIIPETUPOBATh IPEICTABICHHBIE JaHHBIC; UCIIOJIB30BATh JaHHbIC IIPH PELICHUH 3a/1a4.
[IpencraBnsaTs HHGOPMAIHMIO C TOMOIIBIO TAOIHUIL, TUHEHHOM U CTOJIOUATON AUArPaMM.

Harnsgnas reomerpus

[TpuBoaMUTH TpUMEPHl OOBEKTOB OKPYKAIOIIETO MHpA, UMEIOMUX (OpMY H3yYEHHBIX T€OMETPUUYECKUX
IUIOCKUX U MIPOCTPAHCTBEHHBIX (UTYP, IPUMEPBI PABHBIX U CHMMETPUYHBIX (QUTYD.

N300pakaTh C NOMOIIBIO LUPKYJS, JUHEHKH, TPAHCIIOPTHUpPAa HA HEJIMHOBAHHOW M KieT4aToi Oymare
U3y4EHHbIE IIJIOCKHE TeOMeTpUUecKre (PUrypbl U KOHUTypali, CAMMETPUYHbIE (PUTYPBI.

[Tonp30BaTbcsi  TEOMETPUYECKMMHU  TMOHSATHUSIMH:  PaBEHCTBO  (UTYp, CHMMETPHs;  HCIIOJIb30BaTh
TEPMHUHOJIOTHUIO, CBSI3aHHYIO C CHMMETPHEN: OCh CUMMETPHUH, LIEHTP CHMMETPHH.

HaxoauTh BEJIMUYUHBI YIJI0B U3MEPEHUEM C IOMOIIBIO TPAHCIIOPTUPA, CTPOUTH YIJIbl 3a/laHHOMN BEJIMYMHBI,
II0JIB30BATHCSA TPU PEUICHUM 3aJa4d I'pajyCHOM MEPOH yIJIOB; Paclo3HABAaTh HA YepTEXaxX OCTPBIU, NMPSAMOM,
Pa3BEPHYTHIN U TYNOU YIJIBL.

BbruncnsaTe AIMHY JOMaHOM, NEPUMETP MHOTOYTOJIBHMKA, IOJIb30BAThCS €IUHULIAMHM U3MEPEHUS IJIMHBI,
BBIPaXKaTh OJJHU €IMHULBI H3MEPEHUS JJIUHBI Yepe3 JpyTHUe.

HaxonuTh, UCHONB3ysl 4YEPTEKHBIE MHCTPYMEHTBI, PACCTOSHMS: MEXAY IBYMs TOYKaMH, OT TOYKH [0
MPSIMOM, JJIMHY ITyTU Ha KBaJIpaTHOM CETKE.

Beruucnare miomans Guryp, COCTaBIE€HHBIX U3 IPSIMOYTOJIbHUKOB, UCIIOJIb30BaTh pa30MeHne  Ha
IPSIMOYTOJIbHUKY, HAa paBHbIE (DUTYpHI, AOCTpPAUBAHHE [0 MPSAMOYTIOJIbHHUKA; IOJB30BAaThCS OCHOBHBIMU
€IMHHULIAMU U3MEPEHMS IIOLAAN; BBIPAKaTh OJIHU €IMHULIBI U3MEPEHUS IUIOIIAU Ye€pPE3 APYTHUE.
Pacnio3naBaTe Ha MOJENAX U M300paXEHUSX NMUpPaMHUIy, KOHYC, LIMIUHAP, UCIIOJIb30BATh TEPMUHOJIOTHUIO:
BEpLINHA, peOpo, rpaHb, OCHOBaHHE, Pa3BEPTKa.

N300pakaTh Ha KJI€TYaTON Oymare mpsMOYTOJIbHBIA MapajuieIeIUIIe].

Bbruuciate 00bEM NPSMOYTOJIBHOIO Mapajuiesienunesna, Kyba, M0JIb30BaThCsl OCHOBHBIMU €JUHHULIAMU
u3MepeHus: 00bEMa; BbIpayKaTh OJJHU €IMHULBI U3MEPEHUs! 00bEMa Yepe3 Ipyrue.

Pemarp HeciaoXHBIE 3aJa4d Ha HAXO0XKIEHUE TEOMETPUYECKMX BEIMYHMH B IPAKTUYECKHUX CHUTYyalUsX.

12



TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA (IO I'OJJIAM OBYUEHMUS)
5 xnacc (ue menee 170 u)

HaszBanue DJIEKTPOHHBIE
paznena OcHOBHOE coJiepKaHuE OCHOBHBIE BUIbI JEATEILHOCTH (dpoBbIe
(TembI) Kypca 00 yJaroIuXxcst oOpa3oBaTebHbIE
(ducmno [pecypchl)

YacoB)

Harypanbnsie |/lecsiTuunas cucrema Hurarh, 3anMcbIBaTh, CPAaBHUBATH

YHCIa. cunciieHus. Ps HaTypalbHBIX — [HATypajbHBIC YkCla; npeaaarate u  https://resh.edu.ru/
JleiictBusi ¢ [aucen. Harypanpabiii psia. UucmooOCyKaaTh CoCOOBI subject/lesson/772
HaTypasbHbIM (0. HatypansHbie yricna Ha YIIOPSAA0OYMBAHUS YHUCEI. 5/main/233987/

M YUCJIaMHU  [KOOPJAMHATHOW MPSIMOM. MN300pakaTh KOOPAUHATHYIO

(43 v) CpaBHEHUE, OKPYTIICHHE MPSIMYI0, OTMEYATh YHCIIa TOYKaMHU

HaTypaJbHbBIX YHCEI.
ApudmeTrnuecKkue T1eUCTBUS C
HaTypaJbHBIMU YHCIIAMH.
CBoiicTBa HYJIS MPU CIOKEHUU U
YMHO>XCHUH, CBOMCTBA €AMHUIIBI
[IpY YMHOKEHUU.
[IepemecTurensHOE U
COUYeTaTeIbHOE CBOMCTBA
CJIOXKEHUS U YMHOXKCHHS,
pacripeeNuTeIbHOe CBOMCTBO
YMHOXKCHHSI.

JlenuTenu U KpaTHBIE YKCIa,
[pa3joKeHUe 4uciia Ha
MHOKUTeNH. [lenenue ¢
octaTkoM. [IpocThie U cocTaBHBIE
urcina. [[pu3Haku 1e1MMoCcTH Ha
2,5, 10, 3, 9.

CreneHb ¢ HATYpAJbHBIM
[TOKa3aTeJIeM.

Ha KOOPJAMHATHOU NPsIMOM, HAXOIUTh
KOOPJAMHATBI TOUKH.

HccienoBath CBOMCTBA
HaTypajbHOrO psiga, uucen O u 1 npu
CJII0’KEHUU U YMHOKECHUH.

M cronp30BaTh IPaBUIIO OKPYTIIEHUS
HaTypaJbHBIX YKCel. BBIOMHATD
apudmeTnyeckue AecTBUS C
HaTypaJbHBIMU YUCJIAMH, BBIYUCIISATh
3HAUYECHMS YUCIIOBBIX BBIPAXKEHUI CO
CKOOKamu u 0e3 CKOOOK.

3anuceIBaTh IPOU3BEACHUE B BUJIE
CTEIIEHU, YUTATh CTETICHH,
WCII0JIb30BaTh TEPMHUHOJIOTHIO
(ocHOBaHMeE, MMOKA3aTENb), BHIYUCIISITH
3HAUYCHMS CTeNeHel. BhINoaHATh
MPUKHUJIKY U OIIEHKY 3HaUYCHUN
YUCIIOBBIX BBIPAKEHUM, IpeaaraTb 1
MMPUMEHATH MPUEMBI TIPOBEPKU
BBIYMCIICHUM.

M cronbs30BaTh MpU BEIYUCIEHUSX
MEePEMECTUTEIBHOE U COUYETATENIbHOE
CBOMCTBA CJIOKECHHS 1 YMHOXKEHUS,
[pacrpeenuTeaIbHOE CBOMCTBO
YMHOXXEHHUST; HOPMYIUPOBAThH U
MPUMEHATH NTPaBUIIA
[TpeoOpazoBaHus YUCITOBBIX
BBIPa)KEHUI1 HA OCHOBE CBOWCTB
apruMETUUECKUX JEHCTBUMN.
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https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

UYucnossie BBIPAKEHUS;
[MOPSAIOK IEUCTBUM.

PerreHrie TEKCTOBBIX 3a7a4 Ha
Bce  apudMeTHUYECKHE
eiiCTBUS, HA JBHKCHUC U
[MOKYIIKH

HccienoBaTh YMCIOBBIE
3aKOHOMEPHOCTH, BBIABUTATh U
00OCHOBBIBATH THITOTE3bI,
hopmynupoBaTh 0000IIEHHS ¥ BBIBOIBI
10 pe3yJibTaTaM MPOBEACHHOIO
uccienoBanus. DopMynupoBarb
OIIpeE/ICHUs AEIUTEINS U KPaTHOIO,
Ha3bIBATh JICTTUTENIN U KPaTHbIE YUCIIA;
[pacrio3HaBaTh IIPOCTHIE U COCTABHbIE
yrcina; GoOpMyJIUpPOBATh U IPUMEHSTh
MPU3HAKHK ACIUMOCTH Ha 2, 3, 5, 9, 10;
[IPUMEHSTH aJITOPUTM Pa3I0KEHUS
4KClIa Ha IPOCTHIE MHOXKUTEIN;
HaXOJIUTh OCTAaTKHU OT JCJICHUs U
HEIOJIHOE YaCTHOE.

Pacrio3naBaTh UCTHHHBIE U JIOKHBIE
BBICKA3bIBAaHUS O HAaTypaJlbHbIX YUCIIAX,
MPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHIL,
CTPOUTH BBICKA3bIBAHUSI U OTPULIAHUS
BBICKA3bIBAHUI O CBOMCTBaX
HaTypaJIbHBIX YUCEIL.

KoHcTpynpoBaTh MaTeMaTUYECKUE
MPETIOKEHUS C TIOMOILBIO CBS30K «U»,
UTTNY, «ECTH. .., TO...». Pemars
TEKCTOBBIC 3a/1a4X apU(PMETHIECKUM
CrI0coO0M, HCIIOIb30BaTh 3aBUCUMOCTH
MEX/1y BEJIMYMHAMU (CKOPOCTh, BpeMsl,
[paccTosiHue; 1ieHa, KOJMYeCTBO,
CTOMMOCTb U JIp.): aHAJIM3UPOBATh U
OCMBICIIUBATh TEKCT 3a/1a4H,
[lepepopmynupoBaTh ycioBue,
M3BIIEKAaTh HEOOXOAUMBIE JAHHBIE,
YCTaHaBIIMBATh 3aBUCUMOCTH MEXKIY
BEJIMYUHAMHU, CTPOUTH JIOTHYECKYIO
LIETIOYKY PACCYX ICHHUI.
MozenpoBaTh X0/ PELIEHUS 3aJa4u C
MOMOIIBIO PUCYHKA, CXEMBI, TAOIUIIBI.
[IpuBoINTH, pa30upaTh, OLICHUBATH
[pa3IMYHbIE PEIICHNUs, 3alIUCU PEeLICHUH
TEKCTOBBIX 3a]1a4.

Kputnuecku oeHUBaTh NOJTY4YEHHBIN
[pE3YJIBTAT, OCYLECTBIIATD
CaMOKOHTPOJIb, IPOBEPsIs OTBET Ha
COOTBETCTBHUE YCIIOBUIO, HAXOJUTh
OIIIOKH.

Perrate 331241 ¢ HIOMOIIBIO TIepedopa
BCEX BO3MOYKHBIX BapUAHTOB.
3HAKOMUTBHCS C UCTOPUEN pa3BUTHUS
apruMETUKHI

https://resh.edu.
ru/subject/12/5/
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Harnsnnas  {Touka, npsimMasi, OTpe30K, 1yd.  [Pacro3HaBaTh Ha uepTexkax, pucyHkax, https://resh.edu.
reomerpus.  [Jlomanas. I3sMepeHue IIMHBI  OMUCBIBATH, HCIOJIB3Ys TEPMUHOJIOTHIO, [fU/subject/lesso
Ulnanu Ha 0Tpe3Ka, MeTPUYECKUE EANHHIIBI (1 N300pakaTh C MOMOIIBIO YepTSKHBIX N/7741/start/31
MJIOCKOCTH  [U3MepeHUst IITUHBI. OKPYKHOCTh [AHCTPYMEHTOB: TOUKY, MPSMYIO, 2461/
(12 4) 1 KpYT. OTPE30K, JIyd, yroJl, JOMaHyIo,
[TpakTiueckas pabora OKPYXHOCTb.
«[locTpoenue y3opa u3 Pacrio3HaBath, IPUBOIUTH TIPUMEPHI
OKPYKHOCTEH». 00BEKTOB PEAUTHHOTO MUPA, IMEIOIIIUX
Yrou. [Ipsimoid, OCTpBIiA, TYHOH | [(pOpMy N3YUEHHBIX (PUTYD, OLIEHUBATH
[pa3BEpHYTHIN yribl. Mi3Mepenue WX JMHEHHbIE pa3MEPhI.
YTJIOB. Vcrions30BaTh JTUHEHKY U TPAHCIIOPTHP
[TpakTiueckas pabora KaK MHCTPYMEHTBHI JUISl TIOCTPOCHUS U
«[locTpoeHue yrioBy» M3MEPEHHS: U3MEPSITh JIIMHY OTPE3Ka,
BEJINYMHY YIJIa; CTPOUTH OTPE30K
3aJaHHOM JUIMHBI, YTOJI, 33 aHHON
BEJINYMHBI; OTKJIABIBATE [IUPKYJIEM
[PaBHBIC OTPE3KH, CTPOUTH OKPYKHOCTb
3agaHHOrO panuyca. M3o0paxats
KOH(UTYypaIMK TeOMETpHUYECKUX (pUryp
M3 OTPE3KOB, OKPYKHOCTEH, NX 4acTel
Ha HEJIMHOBAHHOM U KJIETYaToi Oymare;
npeaiaraTtb, ONKCHIBATh U 00CYKAATh
CTIIOCOOBI, AITOPUTMBI TIOCTPOCHHSI.
Pacrio3HaBaTh 1 M300pakaTh Ha
HEJTMHOBAHHOW M KJIETYATON Oymare
[PSIMOM, OCTPBIH, TYIOM, pa3BEPHYTHII
YTJIbI; CPaBHUBATH YTJIbI.
BBIYKCISTE AJTMHBI OTPE3KOB, IOMAHbIX.
[ToHUMATh U UCTIOIB30BATH MPH
[PELICHUY 33124 3aBUCUMOCTH MEXTy
CIMHUIIAMH METPHYECKOI CUCTEMBI MEp;
3HAKOMUTHCS C HE METPUIECKIMHU
CHCTEeMaMH Mep; BBIPAXaTh JIJIMHY B
Pa3IMYHBIX €ANHHUIIAX U3MEPEHUSI.
WccnenoBaTh GUrypbl 1 KOHGUTYpaLIUH,
MCTIONIB3YS HU(PPOBBIE PECYPCHI
O6b1KkHOBEHH |[/IpoOb. [IpaBunbHbIe 1 MopenupoBaTh B rpadMuecKoi, https://resh.edu.
bic IpoOu (48 [HempaBuibHBIC ApooH. OCHOBHOCMPEIMETHOW (HOpPME, C TIOMOIIIBIO ru/subject/lesso
q) cBOMCTBO Apodu. CpaBHEHHUE KOMITbIOTEpa TIOHSATHUSA U CBOMCTBA, n/7782/start/31
mpoOeit. CrioskeHre W BRIYUTAaHUE CBSA3aHHBIE C OOBIKHOBEHHOH ApOoObI0. |3
OOBIKHOBEHHBIX JIPOOEH. YunTath ¥ 3aIMCHIBaTh, CPAaBHUBATH https://resh.edu.
CwMmernranHast 1po0b. YMHOKEHHE (00BIKHOBEHHBIE IPOOH, TIpeIIaraTh, ru/subject/lesso
1 J1e7ieHne OOBIKHOBEHHBIX 00OCHOBBIBATh U 00CYkKIaTh criocoObl  N/7785/start/28
Npo0eii; B3auMHO-00paTHBIC YIIOPSAOYUBAHUS APOOCH. 829

po6u. PerieHne TeKCTOBBIX
3ajiad, CoepKaIux pooH.
OcHOBHBIE 337241 Ha IPOOH.
[IpmeHeHne OYKB JUIs 3aITUCH
MaTEeMaTHUYECKUX BBIPAKECHUH U
MpeI0KEHU I

M300paxaTh OOBIKHOBEHHBIE APOOH
TOYKaMH Ha KOOPJAMHATHON MIPSMOI;
MCIIO0JIb30BATh KOOPIAUHATHYIO MPSIMYIO
TSI CpaBHEHUS APOOEii.
DopMyIupOBaTh, 3aMUCHIBATH C
MOMOIIbI0 OYKB OCHOBHOE CBOMCTBO
O0OBIKHOBEHHOI JIpOOM; NCTIOIb30BAThH
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OCHOBHOE CBOMCTBO IpoOH 1Ist
COKpamieHus qpo0ei u MpuBeaCHUSI
poOu K HOBOMY 3HAMEHATEITIO.

[IpencraBiasTh CMEIIaHHYIO APOOH B
BHJI€ HETIPABWJILHON U BBIICIATD LIETYIO
YacTh YKCJIA U3 HEMPABWIBHON APOOH.
BrImonHATh apupmMeTHIecKne AeUCTBUSL
C OOBIKHOBEHHBIMHU JIPOOSMU;
MPUMEHSITh CBOMCTBA apu(PMETHISCKUX
NEUCTBUM JIJIs1 pallMOHATIM3AlUN
BBEIYHICIICHHI.

BBINOJHATH NPUKUIKY U OLEHKY
[pe3yJbTaTa BBIUUCICHUM; MTpeyIaraTh u
MPUMEHSATh MPUEMBbI TPOBEPKHU
BBEIYHCIICHHI.

[IpoBOIUTH KCCIIEAOBAHUSI CBOMCTB
po0e, onupasch Ha YUCIOBBIC
PKCIICPUMEHTHI (B TOM YHCIIE C
[MOMOIIIbIO KOMITBIOTEPA).
Pacnio3HaBaTh HCTUHHBIE U JIOKHEIC
BBICKA3bIBAHUSA O APOOSX, IPUBOIUTH
MPUMEPHI U KOHTPHPUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPUIIAHUS
BBICKA3bIBaHUH.

PemraTe TEKCTOBEIC 3a4a4H,
cojiepkalire IpoOHbIe JaHHBIC, U
3aJla4d Ha HaXO0XKJICHUE YacTH 1[eJIOro 1
IIEJI0T0 II0 €T0 YaCTH; BRIABIATEL HX
CXOJICTBA U pa3nuuus. MoaenupoBarthb
XOJ PELICHUS 3a/1a4U C ITOMOIIbIO
[PUCYHKA, CXEMbI, TAOJIHIIBI.
[IpuBoIUTH, pa30upaTh, OLICHUBATH
[pa3IMYHBIC PEIICHUS, 3alMUCH PEIICHUI
TCKCTOBBIX 3aJa4.

Kputnuecku oneHUBaTh MOJYy4YECHHBIN
[pe3yabTaT, OCYILIECTBIISITh
CaMOKOHTPOJIb, IPOBEPSIS OTBET Ha
COOTBETCTBHUE YCIOBUIO, HAXOIUTh
OIINOKH.

3HAKOMUTBCS C UCTOPHUEN pa3BUTHUS
apruMETUKN

https://resh.edu.
ru/subject/lesso
n/7758/start/23

3270/
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Harnannas
CEOMETPHSI.
MHOroyroiasH
k(10 a)

MHOIrOyrojapHUKH.
UeThIpeXyrojibHUK,
MPsIMOYTOJIbHUK, KBaJIparT.
[IpakTrueckas pabora
«IIocTpoeHune IpsIMOYIrOJIbHUKA C
3a/laHHBIMU CTOPOHAMH Ha
HEJIMHOBAHHOW Oymare».
TpeyroabHUK.

[L1omane 1 nepumeTp
MPSIMOYTOJIBHUKA U
MHOTOYTI'OJIbHUKOB,
COCTABJICHHBIX U3
[PSIMOYTOJIBHUKOB, €JUHUIIbI
M3MEPEHUS TUIOLIA/IN.
IleprumeTp MHOTOYTrOJIbHUKA

OnuckIBaTh, UCIIOIB3YS TEPMUHOIIOTHUIO,
M300paXkaTh C MOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U OT PYKH,
MOJICIIMPOBATh U3 Oymaru
MHOTOYTOJIbHUKH.

[IpuBoIUTH pUMEpHI 0OBEKTOB
[peaIbHOr0 MHUPa, UMEIOIINX POpMY
MHOTOYT'OJIbHUKA, TPSIMOYTOJIbHUKA,
KBaJpaTa, TPEYroJbHUKA, OIICHUBATh X
NMMHEHBIE pa3Mepbl. BbIUKCIATS:
MEpUMETP TPEYTOIbHUKA,
MPSIMOYTOJIbHUKA, MHOTOYTOJIbHUKA;
IJI011a/1b IPSIMOYTOJIbHUKA, KBAJpaTa.
N300paxkaTh OCTPOYTOJIbHEIE,
MPSIMOYTOJIBHBIE U TYHOYTOJIbHBIC
TPEYTOJIbHUKU.

https://resh.edu.
ru/subject/lesso
n/7727/start/32

5306/

CTpouTh Ha HETMHOBAHHOM M KJIETYaTON

https://resh.edu.

«HEKOTOPBII», «I1t000i». PaciozHaBaTh
VICTUHHBIE U JIO)KHBIE BBICKA3bIBAHUS O
MHOT'OYI'OJIbHUKAX, IPUBOJIUTH IPUMEPBI
1 KOHTPIIPUMEPHI.
MccnenoBaTh 3aBUCUMOCTD IIJIOIIAAN
KBaJipaTa OT JIJIMHBI €r0 CTOPOHBI.
Mcronp30BaTh CBOWCTBA KBAaPaTHOU
CETKH JJIsl IOCTPOEHus (uryp;
[pa3buBaTh NPSIMOYTOJILHUK Ha
KBa/IpaThl, TPEYTOJbHUKH; COCTABIIATD
(urypsl U3 KBaJparoB U
MPSIMOYTOJIbHUKOB M HaXOUTh UX
TUI0IA/Ib, pa30UBaTh PUTYpHI HA
MPSIMOYTOJIbHUKY M KBaJpaThl U
HaXOJUTh UX IUIOIIA/b.
BripakaTh BeIMUUHY IIJIOLIAAH B
A3JMYHBIX EAMHHUIIAX U3MEPEHHUS

Oymare KBajpar U MPSIMOYTOJbHHK C ru/subject/lesso
3aJJaHHBIMH JJTHHAMH CTOPOH. n/7733/start/23
HccnenoBars cBOMCTBA 3518/
PSIMOYTOJIBHUKA, KBaIpaTa IyTeM

PKCIIEPUMEHTA, HAOJFOICHHS,

W3MEPEHHsI, MOICTMPOBAHUS;

CpaBHHMBAaTh CBOWCTBA KBajpaTa

PSIMOYTOJIBHUKA.

KoHCcTpyHpoBaTh MaTeMaTHYECKUE https://resh.edu.
MPE/JIOKEHUS C TIOMOIIIBIO CBSI30K ru/subject/lesso

n/7734/start/23
4913/

METPUYECKON CUCTEMBI MEP, IOHUMATH
1 UCITOJIB30BATh 3aBUCUMOCTHU MG)K}Iy
METPUYECKUMH €AUHULIAMU U3MEPEHUS
TUIOTIA TH.

3HAKOMUTBCA C IPUMEpPaMu
HpI/IMeHeHI/ISI miomanu nu nepI/IMeTpa B
MPaKTUYECKUX cUTyanusax. Pemars
3a7a4M U3 pealbHOM JKU3HU, MpeIaraTh
1 00CYXIaTh Pa3JIMUYHbBIE CTIOCOOBI

https://resh.edu.
ru/subject/lesso
n/7732/start/32

5583/
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[peLLICHHS 3a/1a4

BrimonHsaTe apudMeTuuecKne 1eHCTBH
C NECATUYHBIMU APOOSIMU; BBHITIOIHSATH
MPUKHUJIKY U OLIEHKY pe3yJbTaTra
BBIYMCIICHHI.

[IpuMeHATh CBOMCTBA apU(PMETHUECKUX
NEWCTBUI U1l pallMOHAIIM3ALUN
BBIYMCIICHUI.

[IpuMeHSTh MPaBUIIO OKPYTJICHUS
necATUYHBIX apodeit. [IpoBoauTs
KCCIe0BaHUS CBOMCTB JECATUUHBIX
npo6eii, onmupasch Ha YUCIOBbIE
SKCIIEPUMEHTHI (B TOM UHUCIIE C
[MOMOIIbIO0 KOMIIBIOTEPA), BBIIBUTATh
TUTIOTE3bI U MPUBOUTH UX
000CHOBaHUS.

Pacro3HaBaTh UCTUHHBIE U JIOKHBIC
BBICKA3bIBAHUS O JPOOSIX, IPUBOIUTD
[PUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHUS
BBICKa3bIBAHUH.

https://resh.edu.
ru/subject/lesso
n/6904/train/23
5440/

Perrate TEKCTOBBIC 3a/1a4H,
cojiepkalire 1poOHbIe JaHHBIC, U Ha
HAXO0XKJICHHE YaCTH LIEJI0T0 | LIEJIOTO 110
€r0 YacTH; BBIABIISITH UX CXOJCTBA U
pa3ymsl.

MopaenupoBaTh X0/ pEIICHUS 3a/1a49H C
[MOMOIIIBI0 PHCYHKA, CXEMBI, TaOJIHIIBI.
[TpuBoaNTH, pa30MpaTh, OLICHUBATH
pa3IMYHbIC PEIICHUS, 3aITUCH PEIICHHUH
TEKCTOBBIX 3aj1ad.

OnepupoBath IpOOHBIMU YHCIIAMU B
[PEATBHBIX KU3HEHHBIX CHTYAITHSIX.
KpuTtudecku orieHuBaTh MOTyYSHHBIN
[pe3yabTaT, OCYIIECTBIIATh
CaMOKOHTPOJIb, TPOBEPSIsL OTBET Ha
COOTBETCTBHE YCIIOBHIO, HAXO/IUTh
OITNOKHU.

3HAKOMUTBCS C ICTOPUEH Pa3BUTHSI
apu(METUKH

https://resh.edu.
ru/subject/lesso
n/27/

Harnsnnas ~ |[MHororpannuku. M3o0pakenne [Pacro3HaBaTh Ha yepTexax, pucyHkax, |[ttps://resh.edu.
FCOMETPHUS.  [MHOTOTPaHHUKOB. Mojenu B OKpY’KaloIlleM MHUpe MPsAMOYTOJIbHBIN |fU/subject/lesso
Tena n [TPOCTPAHCTBEHHBIX TEIL. napaJuiesnenurne], Kyo, MHOTOrpaHHUKH, [N/7732/start/32
(Guryps! B [TpssMOYTOJIBHBIIH OIUCHIBATH, UCIIONB3YSI TEPMUHOJIOTHIO, 5583
[POCTPaHCTBE [MapauIesenure, Kyo. OLICHUBATh JIMHEHHBIC Pa3MeEpBI. https://resh.edu
(9 u) PazBepTkH KyOa [IpuBoAUTH MpUMEPHI 00BEKTOB .ru/subject/less

apajuie/ieuIe/a. [peaTbHOrO MHpa, UMEIOIIHNX (hopMy on/557/

[TpakTiueckas pabora MHOTOTpaHHHKA, TPSMOYTOJIBHOTO

«Pa3BepTka kyba». O0beM Kyda, [mapasienenurnena, Kyoa.

MPSIMOYTOJIBHOTO M300paxath KyO Ha KieT4aroi Oymare.

WccnenoBaTh CBOMCTBA KyOa,
mapaJuiesnenurne/a MPSIMOYTOJIBHOTO Mapaliesenure/a,

IMHOT'OI'PaHHUKOB, UCIIOJIb3YS MOJICJIN.

https://resh.edu.
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Pacrio3HaBath ¥ H300pakaTh pa3BEPTKU
KyOa ¥ mapaJiiesienure/a.
MopaenupoBaTh KyO U apajie/Ieuine,|
13 OymMaru ¥ povYrx MaTepuaios,
OOBSICHATB CIIOCOO MOJICITMPOBAHUSI.
HaxoauTte n3MepeHusi, BEIYUCIISATh
1011 TIOBEPXHOCTH; 00BEM Ky0a,
MPSIMOYTOJIBHOTO MapaJuIeyeuIe/Ia;
MCCIIeIOBATh 3aBUCUMOCTh 00bEMa Kyba
OT JUTUHBI ero peOpa, BBIIBUTATH U
00OCHOBBIBATh THUIIOTESY.

Habmroate ¥ MpOBOANTH aHAIOTHU
MEKy TOHSTHUSAMHU ILJIOIAIU U 00BEMA,
MepUMETPa | TIIOMIAIH TOBEPXHOCTH.
Pacrio3HaBaTh HCTUHHBIC U JIO)KHBIC
BBICKa3bIBaHUSI O MHOTOTDAHHUKAX,
[IPUBOANUTH IPUMEPBI U KOHTPIIPUMEPHI,
CTPOUTH BBICKA3bIBAaHHS U OTPULIAHHSI
BBICKa3bIBAHUH.

Perrate 3a1a4n U3 peaqbHOMN KU3HU

ru/subject/lesso

/494 /
https://resh.edu
.ru/subject/less

on/557/

[ToBTOpenue ulloBropeHne OCHOBHBIX

0000menue(1 [moHsATHI 1 METOIOB Kypca 5
0 q) KJ1acca, 00001eHue 3HaHUH

BpIancIiisITh 3HaUEHUS BBIPAKECHUH,
coJiepKalliX HaTypaJIbHbIC YHCIIA,
OOBIKHOBEHHBIE U JACCATUYHBIC APOOH,
BBHITIONHSATH MPeoOpa3oBaHUs YKCE.
Br161paTh cioco0 CpaBHEHMSI YUCEIL,
BBIYMCIICHU, IPUMEHSTh CBOMCTBA
apupMeTHIECKUX TEHCTBUH s
[pallMOHATN3alUH BBIYUCICHU.
OcCy1ecTBISATh CAMOKOHTPOJIb

https://resh.edu.
ru/subject/12/5/

BBITIOJIHAEMBIX ICHCTBUN U
CaMOIIPOBEPKY PE3YJbTATA BHIYUCICHUN.
Pemare 3a1aun U3 peanbHON KU3HU,
MPUMEHATh MaTeMaTHUYECKUE 3HAHUS
TUIS peIlieHus 3a1a4 U3 IPYTUX y4eOHBIX
npeameToB. Pemars 3aqaun pa3HbIMH
criocob6aMu, CpaBHUBATH CITOCOOBI
[pelIeHus 3a/1a4M, BHIOUpPATh

[parMOHaIBHBINA CIIOCO0

6 kiacc (He menee 170 )

HasBanue
paszzaena
(Tembl) Kypca
(dncio 4acoB)

OCHOBHOE coJiepKaHue

OCHOBHBIE BUJIBI I€ATEILHOCTH
00yJaroImxcst

NIEKTPOHHBIE
(undposble
00OpasoBarenbH
bI€ PECYPCHI)
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Harypanbhsie
qucia (30 q)

Apudmernueckue
MENCTBUS C
MHOTO3HAYHBIMU
HATypaJbHBIMU YHCIIAMH.
YuciioBbIE BBIPAKEHHUS],
MOPSJIOK ICUCTBUH,
HCIIOJIb30BaHKME CKOOOK.
OKpyrieHue
HATYpaJIbHBIX YHCEIL.
JlenuTenu u KpaTHBIS
YHCIIa; HanOOJIBIITNH
0OIMi1 IeInuTENb U
HarMEHBIIIee 00IIee
KpaTHOE.

BbInonHATE apupMeTHIECKHe JeHCTBUS C
MHOTI'03HAYHBIMH HATYPAJIbHBIMUA YUCIIAMM,
HaXOJUTh 3HAYEHUS YHCIOBBIX BBIPAXKEHUH CO
CKOOKaMHU U 0e3 CKOOOK; BEIUHCIIATE
3HAUEHUS BBIPAXKEHUN, COAEPIKAIIMNX CTEIICHHU.
BbINOMHATE NPUKUIKY U OLICHKY 3HAYEHUI
YUCJIOBBIX BBIPAKEHUU, TPUMEHSATH IPUEMBI
[IPOBEPKU pe3yiibTara. Mcrnonbs30BaTh npu
BBIYHCIICHUSAX [IEPEMECTUTEIBHOE U
COUETaTEIbHOE CBOMCTBA CIIOXKEHUS U
YMHOKEHUS, paCIPEAEIUTEILHOE CBOICTBO
[YMHO>KEHHSI OTHOCUTEJIBHO CIIOKEHMUS,
CBOMCTBA apu(METHICCKIX JACHCTBHIA.

Paznoxxenue ynciia Ha
[IPOCTHIC MHOKHUTEIIH.
J1enMMoCTh CyMMBI U
rpousBencHus. [lenenue c
OCTaTKOM.

PerieHne TEKCTOBBIX
3a1a4

VccnenoBaTh YMCIOBBIE 3aKOHOMEPHOCTH,
MMPOBOJIUTH YUCIIOBBIC IKCIIEPUMEHTHI,
BBIIBATaTh 1 O0OCHOBEIBATH THIIOTE3EL.
DopMyIHUpPOBATh ONPEACICHUS ACTUTENs U
KpaTHOTO, HANOOJIBIIIETO OOIIETO ACTUTEINS U
HaWMEHBIIIETO OOIIET0 KPaTHOTO, IIPOCTOTO U
COCTABHOT'O YKMCEJ; UCIIOJIb30BATh ITH
MOHSATHUS IPU PEIICHUHN 3a]1a4.

[TprUMEHSITh aNTOPUTMBI BBIYUCIICHUS
HanOO0JIbIIEr0 OOLIErO NEJIUTENS U
HAaWMEHBIIETO O0IIEro KPaTHOTO JBYX YHCE,
QITOPUTM PA3JIOKEHHUS YUCIIa Ha POCTHIC
MHOYKHTEIIH.

VccnenoBaTh yCIOBUS JEIUMOCTH Ha 4 U

6. UccnenoBartb, 00CyX1aTh, (HOPMYyIHPOBATH
1 000CHOBBIBAThH BBIBOJ] O YETHOCTH CYMMBI,
MTPOU3BEICHUS: TBYXYCTHBIX YUCEII, JIBYX
HEYETHBIX YHCIIE, YETHOTO U HEUETHOT'O
YHCell.

VccnenoBaTh CBOWCTBA AETUMOCTH CYMMBI U
MTPOU3BEICHUS YHCEIL.

[IpuBOINTE MPUMEPHI YHCET C 3aIaHHBIMU
CBOWMCTBaMH, PACIIO3HABATH BEPHBIC U
HEBEpHBIE YTBEPKICHUS O CBOMCTBAX YHUCEIL,
OIPOBEPTraTh HEBEPHBIC YTBEPKIACHHSI C
MOMOIIIBI0 KOHTPIIPUMEPOB.
KoHCcTpynpoBaTh MaTeMaTHYECKUE

MPEIOKEHUS C TIOMOIIBIO CBSI30K «I,
(HITH, «ECITH..., TO...».

PemaTh TEKCTOBBIE 33/1a4H, BKIFOYAIOIIIE
IMOHATHUA JCJIMMOCTH, apI/I(i)MeTI/I‘-IeCKI/IM
CIIoco0OM, HCII0JIb30BaTh Nepedop Bcex
IBO3MO>XHBIX BAPpHAHTOB.

MopenupoBaTh X0/ PEIICHHs 3aJauH C
MMOMOIIIbIO PUCYHKA, CXEMBI, TaOTHUIIBI.
[TpuBOIUTH, pa3dUpaTh, OLICHUBATH
[pa3JIMYHBIE PEIICHUS, 3aMUCH PEIICHUN
TEKCTOBBIX 3a/1a4.

Harnsannas

[lepnenquKysipHbIC

Kputnuecku oneHUBaTh MOJYyYE€HHBIN
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rEOMETpPHS.
[Ipsmbie HA
rrockocTH (7

4)

npsimele. [Tapamiensusie
IPsIMBIE.

Paccrosinue mexnay 1Byms
TOYKAMM, OT TOUKH J10
[IPSIMOM, JUIMHA IIyTH HA
KBaJ[paTHOM CETKE.
[IpuMepsl IpsIMBIX B
IIPOCTPAHCTBE

PE3YyJIbTAaT, HAXOAUTH OH_II/IGKI/I, OCYIICCTBJIATH
CaMOKOHTPOJIb, IPOBEPSISI OTBET Ha
COOTBETCTBHE YCIIOBUIO.

Pacrio3HaBaTh Ha YepTexkax, pUCYHKaxX
CIIy4ay B3aMHOTO PACIIOJIOKEHHS ABYX
NPSMBIX.

M300pakaTh ¢ TOMOIIBIO YEPTEHKHBIX
MHCTPYMEHTOB Ha HEJIMHOBaHHOW U
KJIeT4aTol Oymare JBe IepeceKaroIuecs
npsiMble, 1BE apajlielbHbIC MPSIMbIC, CTPOHTH,
MPSMYIO, IEPIECHAUKYIISIPHYIO TaHHOM.
[TpuBOANTH IPUMEPHI MAPAIUIEITEHOCTH U
MEPHICHAUKYIIAPHOCTH MPSAMBIX B
HPOCTPAHCTBE.

PacriozHaBaTh B MHOTOYT OJIbHUKAX
MEPIICHIUKYJISIPHBIE U NTapAJUICIbHbIE
CTOPOHBI.

M300paxaTh MHOTOYT'OJIBHUKH C
rapajiesIbHbIMU, IEPIEHIUKYISPHBIMU
CTOPOHAMHU.

HaxoauTh paccTosiHUE MEXY IBYMS
TOYKaMH, OT TOUKH JI0 NPSAMOM, JUIMHY
MyTH HA KBAaJPATHOI CETKE, B TOM YHUCIIE
MCII0JIb3Ys LIM(PPOBBIE PECYPCHI

J{pobu (324)

OOBIKHOBEHHAsI IpO0b,
OCHOBHOE CBOMCTBO
poOU, COKpaIIeHue
poOeH.

CpaBHEHHE U
YIIOpSAOYUBAHHUE TPOOEii.
JlecsTuuHbie IpodH U
METpUYECKasi CHCTEMA
Mep.

ApudpmeTrnueckue
ITEUCTBUS C
OOBIKHOBEHHBIMH 1
MECATUYHBIMH TPOOSMHU.
OtHomenue. Jlenenue B
ITAaHHOM OTHOIICHHH.
Maciitad, mponopius.
[ToHsiTHE MIpOLIEHTA.
Brrunciienue nporeHTa ot
BEJIMYMHBI U BETUYHUHBI 110
e¢ TIPOLICHTY.
Coneprxaimux 1poou u
MPOICHTHI.
[MpakTudeckas pabora
«OTHOIIIEHNEe IITUHEI
OKPYKHOCTH K €€
muaMeTpy»

CpaBHUBATh U YHIOPSAJ0YUBATH APOOH,
BBIOMPATh CIIOCOO CpaBHEHUS APOOCH.
[IpencraBisTh AeCATUYHBIC IPOOU B BUJIE
OOBIKHOBEHHBIX JIpO0Eii 1 OOBIKHOBEHHBIC B
BHJIC IECATUYHBIX, UCIIOJIb30BATh
SKBUBAJICHTHBIC MTPEJICTABICHUS TPOOHBIX
YUCEJ NMPU UX CPAaBHEHUU, MIPU BBIYUCICHUSX.
Vcnonb30Bath AeCSITUUHBIE APOOH MTPU
npeoOpa3oBaHUM BEIMYUH B METPUUECKON
cUCTEME Mep.

BoinonHATh apudmeTnyeckue 1eicTBUs ¢
OOBIKHOBEHHBIMU U JIECATUIHBIMHU JIPOOSMHU.
BpIanciisiTe 3HaUEHUS BBIPAKECHUH,
coJiep>Kax OOBIKHOBEHHBIE U IECATUYHbBIE
o0, BBITIOIHATH NpeoOpa3oBaHus 1podei,
BBEIOMpATH CIOCO0, MPUMEHSTH CBOICTBA
apruMeTUYECKUX JEHCTBUN IS
[pallMOHATN3alUH BIYUCIICHUI.

CocTaBsATh OTHOIICHUS U POTIOPITUH,
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HaXOJUTh OTHOIIIEHUE BETUYHH, JICITUTh
BEJTMYMHY B IaHHOM OTHOLIeHUuU. HaxonuTe
AKCIIEPUMEHTAIBLHBIM ITyTEM OTHOIICHHE
TUTMHBI OKPY>KHOCTHU K €€ AUAMETPY.
WuTeprnpeTupoBaTh MaciTad Kak OTHOIICHUE
BEJTMYMH, HAXOAUTh MacIITal MiiaHa, KapThl U
BBEIYHCIISITH PACCTOSIHHSI, UCIIONIb3YST MACIITa0.
OOBACHATD, YTO TAKOE MPOLEHT, YIOTPEOIATh
00OPOTHI PEUYU CO CIIOBOM «ITPOIIEHTY.
BripaxkaTh IpOIEHTHI B APOOSX U IpoOH B
MPOLIEHTaX, OTHOIICHHUE ABYX BEJIMYUH B
[POLIEHTAX.

BBIYHCISATE TPOIEHT OT YKCIIA U YHCIIO 10 €T0
rpoueHTy. OKpyrisiTh IpOoOHU U MPOLIEHTHI,
HaXOUTh MPUOTUKCHHSI YUCEIL.

Pemath 3a1a4u Ha YacTH, TPOLIEHTHI,
[IPOIIOPIINHY, HA HAXOKICHHUE POOH
(Tpo1leHTa) OT BEIMYMHBI U BEJIMUUHBI 110 €€
npoOu (TIPOIIEHTY), 1poOu (TPOIICHTA),
KOTOPBI COCTABIISET OJ{HA BEJIMYUHA OT
npyroii. [lpuBonuTh, pa3dbuparp, OLIEHUBATD
[pa3TIMYHbIC PEIICHHUS, 3alIUCH PELICHHA
TEKCTOBBIX 3a]1a4.

M3Bnekath HHPOPMALIUIO U3 TAOJIHI U
arpamMm, HHTEPIPETUPOBATH TAOTHMYHBIC
NaHHbIE, OIPe/IeATh HAauOObIIee U
HAaWMEHBIIIEE U3 MPEICTABICHHBIX TAHHBIX

Harnannas
FEOMETpUS.
Cummetpusi(6

)

OceBast cUMMETpHS.
LlenTpanbHas CHUMMETpUS.
[TocTpoenue
CUMMETPUYHBIX QUTYP.
[TpakTnyeckas pabora
«OceBast CHMMETPHSI».
CummeTrpus B
MPOCTPAHCTBE

Pacrio3HaBaTh Ha YepTekax U U300paKEHUSX,
M300pakaTh OT PYKH, CTPOUTH C MTOMOIIBIO
WHCTPYMEHTOB
Durypy (0Tpe3oK, J0OMaHyl0, TPEYroJbHUK,
NPSIMOYTOJIbHUK, OKPY>KHOCTB),
CUMMETPUYHYIO TaHHOW OTHOCUTENIBHO
MPSIMOM, TOYKH.
HaxoauTh npumepbl CHMMETPUH B
OKpYy>KaroleM Mupe. MoienupoBaTs u3
OyMmaru JiBe (GUrypbl, CAMMETPUYHbIE
OTHOCHUTEIIBHO NPSIMOi; KOHCTPYHUPOBATh
reOMEeTpPUUECKHE KOH(uUrypammm,
MCIIOJIb3YSI CBOMCTBO CUMMETPHUH, B TOM
qHCIIe ¢ TOMOIIBIO [IU(PPOBBIX PECYPCOB.
ViccnenoBaTh CBOICTBA N3yUEHHBIX QUTYP,
CBSI3aHHBIE C CHMMETPUEN, UCTIOIIBb3YSI
HKCHEPUMEHT, HaOII0IeHHE, MOJICTTUPOBAHHE.
(O60CHOBBIBATD, OTIPOBEPTATH C MOMOIIBIO
KOHTPIIPUMEPOB YTBEPKIECHUS O CHMMETPHUH

puryp
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Beipaxenus ¢
OykBamu (6 1)

[Mpumenenune OyKB 1Jist
3aICHA MAaTEMaTHYECKUX
BBIDAKCHUM U
MPEI0KEHUH.
bykBeHHbBIE BBIpAXKEHUS U
YMCIJIOBBIE ITOJCTAHOBKH.
byKBEHHBIE PABEHCTBA,
HaXO0XICHNE
HENU3BECTHOTO
KOMIIOHEHTa. DOpMyJIbI

Vcrnonp30BaTh OyKBBI 11 0003HAUCHHS
qKceN, IPU 3alIMCH MaTEMAaTHUECKUX
YTBEPKICHHI, COCTABIATH OyKBEHHbIE
BBIPA)KEHUS 110 YCIOBUIO 33a4H.
VccnenoBaTh HECIOKHBIE YHACIIOBBIE
3aKOHOMEPHOCTH, MCII0JIb30BaTh OYKBBI JUIS
WX 3aIUCH.

BbIuuciATh 4ncinoBoe 3HaYeHne OyKBEHHOTO
BBIPKCHUS TPH 33/IaHHBIX 3HAYCHUSAX OYKB.
3anuceiBaTh POPMYJIBL: IEPUMETPA U
TUTOIIAIH MIPSIMOYTOJIbHUKA, KBAJpaTa; JUINHBI
OKPY>KHOCTH, IIJIOIIA N KPYyTa; BHIIOJIHATD
BBIUMCIICHUS 110 3TUM (popMyIiam.
CocTtaBiiaTh (HOpMyJIbl, BBIpAXKarOIINe
3aBHCUMOCTH M@Ky BETMUNHAMH: CKOPOCTb,
BpEMsl, PAaCCTOSHUE; 1I€HA, KOJIUYECTBO,
CTOMMOCTb; IIPOU3BOUTEIBHOCTD, BPEMS,
00BEM PAOOTHI; BBIMOIHATH BEIYMCICHUS 10
STUM QopMysIaMm.

HaxoauTh HEN3BECTHBIN KOMIIOHEHT
apu(pMEeTHIECKOTO NEeHCTBUS

Harnannas
FEOMETPHS.
Durypsl Ha
[IOCKOCTH

(14 q)

UeTbIpEeXyroybHUK,
[IpUMEpPBI
YETBIPEX YT OJIBHUKOB.
[IpsAMOYTOJIBHUK,
KBaJlpaT: CBOWCTBA
CTOpPOH, YIJIOB,
TaroHasien.
3mepenue yriios. Buasl
TPEYrOJIbHUKOB.
[Iepumetp
MHOTOYT'OJIbHUKA.
[1nomany Gurypsl.
Dopmysbl nEpUMETpa U
[J101a 1
[IPSIMOYTOJIbHHKA.
[IpuOmmxeHHoe
M3MEpEHUE IUIOAAN

buryp.

M300paxaTh Ha HEIMHOBAHHOW M KJIETYATOU
OyMmare ¢ UCIOJIb30BaHUEM UYEPTEIKHBIX
MHCTPYMEHTOB YEThIPEXyTOJIbHUKH C
3aJaHHBIMH CBOMCTBAMU: C MapaJIeIbHBIMH,
MepIeHAUKYJIIPHBIMH, PABHBIMH CTOPOHAMH,
MPSIMBIMH YTJIAMU U JIP., PABHOOEIPEHHBIH
TpeyroibHUK. [Ipennarats u o6Cyx1aTh
CTIIOCOOBI, AITOPUTMBI TIOCTPOCHUSI.
ViccnenoBaTh, MCIOJIB3YsI SKCIIEPUMEHT,
HaOII0/ICHNE, MOJIETTHPOBAaHIE, CBOMCTBA
MpsIMOYTOJIbHMKA, KBaJpaTa, pa30uBaTh Ha
TpeyroabHUKU. OOOCHOBBIBATH, ONIPOBEPIaTh
C TMIOMOIIbIO KOHTPIIPUMEPOB YTBEPKAECHUS O

[TpakTHyeckas pabo
«Ilmomans kpyra» Ta

MIPSIMOYTOJIBHUKE, KBaJpare, paclo3HaBaTh
BEPHBIE U HEBEPHBIEC YTBEPKICHMUS.

M3MepsATh U CTPOUTH € IOMOIIBIO
TPaHCIIOPTHPA YTJIbI, B TOM YHUCIIE B
MHOT'OYI'OJIbHUKE, CPABHUBATD YIJIBL;
[pacrio3HaBaTh OCTpBIE, IIPSIMBIE, TYIIBIE,
Pa3sepHyThIe yribl. Pacmo3naBars,
M300pakaTh OCTPOYTOJIbHBIH,
MPSIMOYTOJIBHBIN, TYIIOYTOJIbHBIN,
[paBHOOEPEHHBIN, pABHOCTOPOHHUI
TPEYTOJIbHUKH.

BbruncnsTe nepuMeTp MHOTOYTOJIbHUKA,

rIoIab MHOIOYIrOJIbHUKa pa36I/ICHI/ICM
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Ha npssMOyrosibHUKH, Ha paBHbIE
(UTYpBI, UCITOIH30BATh METPUICCKHE
EWHWIIBI ©3MEPEHUS JUTHHBI |

[LJIOIIAIH.

M crnoib30BaTh NPUOIMIKEHHOE U3MEPEHUE
JUTHH U TUTONIA/IeH Ha KJIeT4aTou Oymare,
[TpubnuxeHHOE N3MEPEHNE ITTHHBI
OKPY>XKHOCTH, IIOIIAIN KpyTa

[TomoxuTENBH
bIC U
OTpHUIATEIIbH
bic yncia (40

4)

Llenbie uncna. Moayib
4Kclia, reOMeTpudecKas
MHTEPIPETALS MOTYJIS.
YucnoBble TPOMEXKYTKH.
[TomoxuTenbHbIE U
OTpULATENIbHbIE YHUCIIA.
CpaBHeHue
[To10XXUTETBHBIX U
OTPULIATEILHBIX YUCEI.
Apudmernaeckue
ITEUCTBUS C
MOJIOKUTEIHHBIMU U
OTPULIATEIILHBIMU

Y CIIaMHU.

Pemienne TeKCTOBBIX
3agau

[IpuBOOUTE IPUMEPHI UCIIOJIB30BAHUS B
[pEaJIbHOM JKU3HU ITOJIOXKUTEIIbHBIX U
OTpHLIATENBHBIX yncel. M300paxaTh mesbie
YKCIIA, IOJOXKUTEIBHBIE U OTPULIATEIIbHBIC
YUCJIa TOYKAMU Ha YUCIIOBOM IIPSAMOH,
VICII0JIb30BaTh YHCIOBYIO MIPSMYIO JUIS
CPaBHEHUS YUCEIL.

[ IpuMeHsTh paBUIIa CPAaBHEHMS,
YIOPSI0YMBATh LIEJIbIE YUCIIA; HAXOUTh
MOJYJIb YUCIIA.

DOopMyIMpOBATh NIPAaBUJIA BEIYUCICHUS C
[10JIOKUTEIIbHBIMU U OTPULIATEIbHBIMU
YUCIIAMH, HAXOAUTH 3HAYEHUS YMCIIOBBIX
BBIPAKEHUH, COAEPKALLUX JNEHCTBUSA C
ITOJIOKUTEIIbHBIMU U OTPULIATEIbHBIMU
YKCIIAMHU.

[IpuMEHATH CBOMCTBA CIIOKEHUS U
YMHOXEHUS JUIsl TpeoOpa3oBaHUs CYMM U
[MPOU3BEICHUI

[IpencraBnex
ve JaHHBIX (6

)

Perenre TEKCTOBBIX
3ajad, coJiepKaIInx
TaHHBIE, PEICTABJIECHHbIE
B TaOJIMIIaX U Ha

Vcnonb3oBath nHGOpMAIHIO,
[pe/ICTaBICHHYIO B TaOIUIaX, Ha
JarpaMMax JUisl peleHns TEKCTOBBIX 3a1a4 U
3a7a4 U3 peaJbHOU KU3HU

arpammax

Harnsgnas  [IpsMoyronbHbIi Pacnio3HaBaTh Ha yepTekax, pUCYHKAX,
FEOMETPHsl.  [HapajuIeeNuIe], KyO,0IUCBIBaTh MUPAMUY, IPU3MY, LIUITUH]ID,
Duryps! B Mpu3Ma, MupamMmuaa, KOHYC, I1ap, U300pakaTh UX OT PYKH,
MPOCTPAHCTBE [KOHYC, IMIUHJD, IIap U MOJIEIMPOBaTh U3 OyMaru, IIacTUINHA,
(9 9) cdepa. M3o0paxenue MPOBOJIOKH U Ap. [IpuBoauTH NpuMeEpHI

[TPOCTPAHCTBEHHBIX
¢buryp. [Ipumepsr
[pa3BEPTOK
MHOTOTPaHHUKOB,
LMIMHpa U KOHYCA.

00BEKTOB OKPYXKAIOIIEr0 MUPA, UMEIOIINX
(hopMbI Ha3BaHHBIX TEJl.
Vcnonp30BaTh TEPMUHOJIOTHIO: BEPUIMHA,
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[IpakTuyeckas padboTa
«Co3manue Moaenei
[IPOCTPAHCTBEHHBIX
buryp».

IMousarue oObEMa;
EuHUIB I3MEepeHHST
00BEMa. O0BEM
[PSIMOYTOJIBHOTO
Mapajuienenumnena, Kkyoa,
hbopmyel 00bEMa

peOpo, rpaHb, OCHOBAHHUE, BBICOTA, PAUYC U
MaMeTp, pa3BepTKa.
M3yuaTh, NCHOIB3Ys IKCIICPUMEHT,
HaOJI0/IeHne, U3MEepeHHe, MOJIeIUPOBaHUE, B
TOM YHCJI€ KOMIIBIOTEPHOE, U ONUCHIBATH
CBOMCTBA Ha3BaHHbBIX TEJI, BBISBISATH CXO/ICTBA
Y pa3iIugus: MeXAy NUPaMUION U IIPU3MOMN;
MEXIY LIIUHIPOM, KOHYCOM U IIapOM.
Pacrnio3HaBaTh pa3BEPTKH Mapajuiesenuesa,
Ky0Oa, IPU3MBI, TUPaMH/Ibl, KOHYCA,
[WINHAPA; KOHCTPYUPOBATH JIaHHBIC TEJa U3
[pa3BEpPTOK, co3aaBaTh UX Mojenu. Co3naBarhb
MOJIEJIA IPOCTPAHCTBEHHBIX (HUTYp (U3
OyMaru, MpoBOJIOKH, TUTACTUIIMHA U JP.)
M3mepsTh HA MOJIETISIX: JUIMHBI pedep
MHOTOTPaHHUKOB, TUAMETP IIapa.
BriBoauts hopmyny o0bema
MPSIMOYTOJIBHOTO TapasuieNenueia.
Boruucisats o popMynam: o0bEM
MPsIMOYTOJIBHOTO MapajuieNenunena, Kkyoa;
WCIIOJIb30BATh €IUHHIIBI H3MEPECHUS
00BEMa; BEIYUCIIATH OOBEMEI TEII,
COCTaBJICHHBIX U3 KyOOB,
napajuieNIenuIe/I0B; pemaTh 3a1a4u ¢
[pETHHBIMU JTAHHBIMH

cucTeMaTu3anus 3HaHui

[ToBTOpenue, [[loBTOpeHHE OCHOBHBIX |BBIUUCIATH 3HAUEHUS BBIPAKCHHI,
0000IIeHNE, [MOHSATUN U METOJIOB coJiepKallliX HAaTypaJibHbIE, IIEIIbIE,
CHUCTeMAaTH3aIl [KypcoB 5 1 6 K1accoB, [OJIOKUTETIbHBIC U OTPHUIIATETIbHBIC YHCIIA,
us (20 ) 00001IeHNE 1 OOBIKHOBEHHBIC U JICCATUYHBIC IPOOH,

BBHITIONHSATH MpeoOpa3oBaHus YnCceNl U
BBIPA’KECHMIA.

Bri6upaTh cioco® cpaBHEHHSI YUCEIL,
BBIYMCIICHH, IPUMEHSTH CBOMCTBA
apudmeTnyecKux IeHCTBUI IS
[pallMOHAIN3ALIMY BEIYMCIICHUMN.

Pemare 3a1aun U3 peanbHON KU3HU,
MPUMEHSATh MATEMATHYECKUE 3HAHUS JJIsI
[pEILLIEHMS 3a/1a4 U3 APYTUX PEAMETOB.
Pemath 3a1aun pa3HbIMU crioco0amy,
CpaBHHUBATh, BEIOUPATH CIIOCOOBI PEIICHUS
3a7a4H.

OCyIIECTBISITH CAMOKOHTPOJIb BBITOJIHAEMbBIX
NEWCTBUI U CAMOTIPOBEPKY pe3ysibTaTa

BBIYUCIIEHUIN

[Ipu pa3zpaborke pabodyeil mporpammbl B TEMaTUYECKOM IUIAHUPOBAHUU JOJDKHBI OBITH YUYTEHBI
BO3MOKHOCTH HCIIOJIb30BaHMS 3JIEKTPOHHBIX (LM(POBBIX) 00pa30BaTENbHBIX PECYPCOB, SIBISIOMIUXCS
y4eOHO METOJMYECKUMHU MaTepuaiamMu (MyJbTUMEAUMHBIE MPOTPaMMbl, JJIEKTPOHHbIE YYEOHUKH H
3aJJauHUKHU, DJIEKTPOHHbIE OMOIMOTEKH, BUPTyallbHbIE Ja0OPATOPHM, UTPOBBIE MPOTPAMMBI, KOJIIEKLIUU
1M(poBbIX 00pa30BaTENBHBIX PECYPCOB), UCIOIB3YEMBIMU JIJIS1 OOYYEHHSI U BOCIIUTAHUS PA3IMYHbBIX TPYIIII
MOJIb30BaTeNIeH, MPeCTaBICHHBIMI B 3JIEKTPOHHOM (IIM(POBOM) BUAE M PEATM3YIOUIMMHU JUIAKTHYECKHUE
Bo3mokHoctd  UMKT, comepkaHue KOTOPBIX COOTBETCTBYET 3aKOHOJATENHCTBY 00 00pa3oBaHUMU.
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INPUMEPHAS PABOYASI TIPOT'PAMMA YYEBHOI'O KYPCA «AJI'EBPA». 7-9 KJIACCbI
HEJA U3YYEHUS YYEBHOI'O KYPCA

Anrebpa sBJISIETCS OJHUM U3 OMOPHBIX KYPCOB OCHOBHOM IIKOJIBI: OHAa OOECHEeYMBACT H3y4YCHHE
APYTUX JUCLHUIUIMH, KaK €CTECTBEHHOHAYYHOrO, TaK U T'YMaHUTapHOIO IUKJIOB, €¢ OCBOEHHE HEOOXOAUMO
UL TPOAOJDKEHHS O0pa3oBaHMsS W B TOBCEJHEBHOM >KM3HU. Pa3ButHe y oOydaromumxcs Hay4dHBIX
IPEJCTaBICHUNA O TNPOUCXOXKIAEHHUM MU CYIIHOCTH airedpanyeckux abCTpakuMi, crocode OTpaXkeHUs
MaTEeMaTHYECKONH HAyKOW SIBICHUH M TPOIECCOB B MPUPOIEC M OOIIECTBE, POJIM MAaTEMaTHYECKOTO
MOJICJIMPOBAaHUsI B HAy4YHOM I[IO3HAHMM M B IIPAKTUKE CIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO
MHUPOBO33PEHUSI M KAueCTB MBIIUICHUS, HEOOXOMUMBIX JUIl aJanTallid B COBPEMEHHOM LHU(POBOM
obmectBe. M3yueHue anreOpbl €CTECTBEHHBIM 00pa3oM OOeCIeuYMBacT pPa3BUTHE YMEHHsI HaOJIO/1aTh,
CpaBHUBAaTh, HAXOAUTh  3aKOHOMEPHOCTH, TpeOyeT  KPUTUYHOCTH  MBIIUICHHUS,  CIIOCOOHOCTH
apryMEHTHPOBaHHO OOOCHOBBIBATh CBOM JEWCTBUS M BBIBOJBI, (hopMynupoBaTh yrBepkaeHHUs. OcBoeHHe
Kypca anreOpbl oOecreunmBaeT pa3BUTHE JIOIMYECKOTO MBIIUICHHS OOYYaIOUIMXCS: OHH HCIOJIb3YIOT
JEeyKTUBHbIE W WHIYKTUBHBIE pacCyXkJaeHus, o0oOIIeHne M KOHKPETH3aluio, abCcTparupoBaHUE W
a"anoruto. OOyuyeHue anredpe NpeAroyaraeT 3HAYUTEIbHBI O0BEM CaMOCTOSTENBHOW MESATEIHLHOCTH
o0yyJaroImuxcs, 03TOMY CaMOCTOSITENIbHOE PEIlIEHUE 3aay eCTECTBEHHBIM 00pa30M SBIISETCS pean3alueit
JESTeTbHOCTHOTO MPUHLIUIIA 00Y4IEHUSI.

B cTpykType nmporpammsl yueOHOTro Kypca «Anredpa» OCHOBHOM IIKOJIbI OCHOBHOE MECTO 3aHUMAIOT
COJIEp’KATEIbHO-METOANYECKUE JIMHUK: «Yucaa W BBIYUCIEHUA»; «AJreOpandyeckue BbIPAXKCHUSY;
«YpaBHEHUsI U HepaBeHCTBay; «DyHkumm». Kaxnas w3 3TUX coAep)kaTelIbHO-METOIUYECKUX JIMHUKN
pa3BUBaeTCsd Ha MPOTSHKEHUM TPEX JIET HU3YYEHHUs Kypca, €CTECTBEHHBIM O00pa3oM NeperieTasch U
B3aUMOJICHCTBYS C APYTUMHM €ro JUHUAMU. B Xoze n3ydeHus kypca o0y4yaromuMcsi IPUXOAUTCS JTOTHYECKH
paccyX/1aTh, UCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN fA3bIK. B CBSA3M € 3TUM LienecooOpa3HO BKIIOYUTH B
IpOrpaMMy HEKOTOPbIE OCHOBBI JIOTMKH, MPOHU3BIBAIOLINE BCE OCHOBHBIE pa3lelibl MaTeMaTH4eCcKOro
00pa3oBaHMs ¥ CHOCOOCTBYIOUIME OBJAJCHHIO O0yYArOIIMMHUCS OCHOB YHHBEPCAJIHHOTO MAaTEeMaTHYECKOTO
a3bIKka. TakuM 00pa3oM, MOKHO YTBEPKIaTh, UTO COJIEPKATEIBHON U CTPYKTYPHOIH OCOOEHHOCTBIO Kypca
«AnreOpay SABJISETCSI €r0 UHTEIPUPOBAHHBIIN XapakTep.

Conepxanne nuHMM «Yucaa M BBIYMCIEHUS» CIY)KUT OCHOBOWM [UI JalbHEHIIEro H3y4eHus
MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y O0YJAIOIIMXCS JIOTHYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHS
[I0JIb30BaThCs  AJITOPUTMAMHU, a TaKXKe NPUOOPETECHUIO NPAKTUUYECKUX HABBIKOB, HEOOXOJUMBIX JUIS
MTOBCETHEBHOM >KM3HHU. Pa3BuTHE MOHATHS O 4YKCI€ B OCHOBHOHM IIKOJE CBSI3aHO C PAallMOHAIbHBIMU U
UppalMOHAIbHBIMU YHUCIaMH, (OPMHPOBAHUEM IPEJICTABICHUA O AEHCTBUTEIHHOM YHCIE. 3aBeplleHHe
OCBOEHUS YUCIIOBOM JIMHUM OTHECEHO K CTapIIeMy 3BeHY 00111ero o0pa3oBaHusl.

Conepxanue OByX aireOpanyeckux JMHUH — «Ajredpanueckue BBIpAKEHUS» U «YpaBHEHUS U
HEPAaBEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Yy 00YUAIOIIUXCS MaTEMaTUYECKOT 0 anmnapara, He00X0AMMOro
JUI pELICHUs 3a7a4 MaTEMATUKHU, CMEKHBIX NIPEAMETOB U NIPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. B 0cHOBHOI
IIKOJIE y4eOHBIN MaTepuall IpyNnupyeTcs BOKPYT palMOHAIbHBIX BbIpaKeHUH. AnreOpa E€MOHCTPUPYET
3HAUEHUE MATEMAaTHKU KaK sI3blKa JUIsl IOCTPOEHUS MAaTEMAaTUYECKUX MOJIEJNEH, ONUCAaHUA IPOLECCOB U
SBJIGHUN peanbHOro wmupa. B 3amaum oOyueHus anreOpe BXOIAT TaKKe JalbHEHIIEe pa3BUTHE
AITOPUTMUYECKOTO MBIIUIEHUS,, HEOOXOAUMOro, B YacTHOCTH, JUI OCBOEHMsS Kypca HH(OpPMATUKH, H
OBJIaJICHHE HaBBIKAMU JENYKTUBHBIX paccyxaeHui. IIpeoOpazoBaHue CUMBOJBHBIX ()OPM BHOCHT CBOM
cnienn(puIeckuil BKJIa B pa3BUTHE BOOOPAKEHMs, CIIOCOOHOCTEH K MaTEMaTUUYECKOMY TBOPUYECTBY.

Copepxanue QyHKIMOHAIBHO-TpadUYeCKON IMHUU HAIleJIEHO Ha MOJIy4YeHHEe IKOJIbHUKAMU 3HaHUN
0 (YHKIMAX KaKk BakKHEHIIEeH MareMaTW4ecKoW MOJENH JUIsl OMMCAaHUS M UCCIENI0BaHMs pa3HOOOpa3HBIX
MIPOLIECCOB M SIBICHUN B mpupoje U oOmiecTBe. M3ydyeHune 3TOro marepuaina COCOOCTBYET Pa3BUTHIO Y
00yJaroIuXcss yMEHHUS HCIIOJIb30BaTh pa3jMyHble BBIPA3UTEIbHBIE CPEJCTBA S3bIKA MaTeMaTHKH —
CIIOBECHBbIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCHUT BKJIaJ B (OpMHpOBaHUE TNPEJCTABIECHUNH O pOJHU
MaTeMaTHKHU B Pa3BUTUH LUBUWIN3ALUU U KYJIBTYPBI.

MECTO YYEBHOI'O KYPCA B YYEGEHOM IIJIAHE
CornacHo yueOHOMY MlaHy B 7—9 Kiaccax u3ydaercs yueOHBIH Kypc «AnreOpay, KOTOPBIH
BKJIIOYAET CJIeYIOIME OCHOBHBIC pa3feiibl cojepxkaHusd: «Uucina M BBIUMCICHUSN», «AlreOpanyeckue
BBIpQKEHUS», «Y PaBHEHUS U HEPABEHCTBA», «DyHKIUN».
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VY4eOHbIil TUIaH Ha U3y4yeHHe ainredpsl B 7—9 KiaccaXx OTBOJUT He MeHee 3 y4eOHBIX 4acoB B HEMETIO B
TEUEHHUE KKIOTO ToJ1a OOy4YEeHHS, BCETO 3a TP roja oOydeHuss — He MeHee 306 yueOHBIX YacoB.

COLEPKAHHUE YYEBHOI'O KYPCA (IO 'OAAM OBYYEHMUA)
7 xnacc
Uucna v BBIYUCICHUS
PanmonanbsHble yncna
JIlpoOu OOBIKHOBEHHBIE W JIECATHYHBIE, MEPEX0]] OT OAHOW (OpMBI 3amucH Apoded Kk apyrou. IlonsTue

paLMOHAIBHOTO YUCIA, 3alIUCh, CPABHEHUE, YIOPSAOUYUBAHUE paLMOHaIbHBIX YUCElL
Apudmerndeckue IeUCTBHS C pallMOHATIBHBIMU YUCIaMU. Pelienue 3a1ad U3 peaibHOi MPaKTUKH Ha YaCTH,
Ha JIpoou.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTeleM: OIpeleleHue, NpeoOpa3oBaHUE BBIPAKEHUH Ha OCHOBE
OTIpeJIeNIeHUs], 3aluCh OONBIIMX 4Hced. IIpomeHTsl, 3amuch MPOIEHTOB B BHJIE ApoOW MU JpodH B BUIC
IIPOLEHTOB. TpH OCHOBHBIE 33a/la4y Ha IPOLECHTHI, PEILICHUE 3a7ad U3 peanbHOW NpakTUKU. [Ipumenenne
IIPU3HAKOB JEIIMMOCTH, PA3JIOKEHUE HA MHOKUTEIIN HATYPAJIbHBIX 4YUCENl. PeasbHble 3aBUCUMOCTH, B TOM
qucie npsiMas U o0paTHas IPONOPLMOHAIBHOCTH.
Anredpanyeckue BbIpaXeHUs
IlepemeHHBIE, YMCIIOBOE 3HAYEHHUE BBIPAKEHUS C IMEpEMEHHOW. JlONMyCTHMBIE 3HAYEHHs IEPEMEHHBIX.
[IpencraBnenne 3aBUCHMOCTH MEXIy BEIMYMHAMH B BHAE (GOpMynbl. Breramcnenuss mo ¢opmynam.
ITpeoOpa3oBanue OYKBEHHBIX BBIPa)KEHUI, TOXXJIECTBEHHO paBHbIC BBIPAXKEHUS, IIPaBUiIa MPEoOpa3oBaHUs
CYMM M TPOW3BEICHHI, MpaBUIa PACKPBITUS CKOOOK M TMpPHUBEICHHA MOJOOHBIX ciaraembix. CBoiicTBa
CTENIEHH C HaTypaJbHbIM IoKazareneM. OnHowIeHbl U MHoOrowieHsl. CrteneHb MHoroudneHa. CrioxeHwue,
BbIUUTAHUE, YMHOXEHHUE MHOTOWIEHOB. POpPMYJIbl COKPALICHHOTO YMHOXEHUS: KBAJpaT CYMMBbI U KBaJapat
paszHocTH. PopMysa pa3HOCTH KBagpaToB. Pa3nokeHne MHOrO4IEHOB HA MHOKUTEIH.
YpaBHeHust
VYpaBHeHHE, KOpEHb YpaBHEHUs], [TpaBUiIa IpeoOpa3oBaHus ypaBHEHUS, PABHOCUIBHOCTb YPaBHEHUH.
JInHeliHOe ypaBHEHHE C OJHOM IEPEMEHHOM, YMCIO KOpPHEH JIMHEWHOIO0 ypaBHEHUS, PELICHUE JIMHEWHBIX
ypaBHeHuil. CocTaBlleHME YpaBHEHMI 110 YCJIOBMIO 3aJauu. PellleHne TEeKCTOBBIX 3azad € IOMOILBIO
YpPaBHEHUU.
JluneliHoe ypaBHEHHE C ABYMS IEpeMEHHBIMU U ero rpaduk. Cucrema AByX JMHEHHBIX YpaBHEHUH C IByMsI
NepeMeHHbIMH. PerieHne cucrteM ypaBHEHHMH crocoOOM MOJCTaHOBKHU. lIpumMepsl pemieHHsi TEeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUM.
Koopaunats! u rpapuku. ®yHkunn
Koopaunata Touku Ha npsiMoii. YuCIOBBIE TPOMEKYTKH.
PaccrosiHne Mexay 1ByMsl TOYKaMH KOOPAVMHATHON MPSIMOM.
[TpsmoyronbHas cucrema koopauHat, ocu Ox m Oy. AGcuucca M OpAMHaTa TOYKM Ha KOOPAWHATHOM
wiockoctd. Ilpumepsl rpaduxoB, 3amaHHbIX (Qopmyinamu. UTeHue rpa@ukoB peaJbHBIX 3aBHCHUMOCTEH.
ITonsatue Qynkuun. I'padux Qynkuuu. CpoiictBa ¢yHkumid. JluneiHas ¢ynkuus, e¢ rpadpuk. I'paduk
¢yakmun y = 1x . I'padguueckoe perienre TMHEHHBIX YpaBHEHUN U CUCTEM JIMHEMHBIX YpPaBHEHUH.

8 kJacc
Hucna v BBIYUCTIECHUS
KBagpatHblit kopeHb u3 uucna. [loHstue o0 wuppanuoHaNbHOM uucie. JlecsaTHuuHble NPUOIMHKEHUS
UppaluoHaNbHBIX uyucen. CBoiicTBa apu(METHYECKMX KBaJpaTHbIX KOpPHEM W UX TNpUMEHEHHEe K
peoOpa30BaHUIO YHCIOBBIX BHIPAKECHUN U BBIYUCICHUSAM. [leficTBUTEIbHBIE YHCIIA.
CreneHs C 1IeTBIM [TOKa3aTeneM 1 e¢ cBoiicTBa. CTaHgapTHas 3alluCh Ynca.
AnrebpanuecKue BHIPAKCHUS
KBanpaTHblil TpeéxusieH; pa3iokeHne KBaJpaTHOTO TPEXUIeHa Ha MHOKHUTEIIH.
Anrebpanueckas 1po6b. OCHOBHOE CBOMCTBO asireOpandeckoit 1poou. CrioskeHue, BBIYUTaHnEe, YMHOXKEHHUE,
neneHue anredbpandeckux Apoodei. ParmonanbHble BhIpaKeHHs U UX peoOpa3oBaHHUeE.
VYpaBHEHMSI U HEPABEHCTBA
KBagparnoe ypaBHenue, popmynia KOpHEH KBaipaTHOTO ypaBHeHHs. Teopema Buera. Pemenue ypaBHeHuHi,
CBOJSIIMXCS K TMHEHHBIM M KBajipaTHBIM. [Ipocreiimue npoGHO-palimoHanbHble ypaBHEHHUS.
I'paduueckas uHTEpHpeTaLXs YPAaBHEHUN C IBYMs IIEPEMEHHBIMU U CUCTEM JIMHEWHBIX YPaBHEHUH C IBYMs
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nepeMeHHbIMU. [IpuMepsbl perieHns CuCTEM HETMHENHBIX YPABHEHHUH € ABYMS IIEPEMEHHBIMU.
Pemenne TekCTOBBIX 3374 anreOpandecKuM CIIoCOOOM.
UucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OMHON NEpeMEHHONW. PaBHOCHIIBHOCTE HEPABEHCTB.
JIuHeitnble HEpaBEeHCTBA ¢ OAHOM TepeMeHHOM. CUCTEMBbI IMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.
OyHKIUU
ITonsitue GyHKIHU. Ob6nactb OIlpeeNICHUsT U MHO>KECTBO 3HAYEHUN (GyHKLIMU.
CriocoOb1 3a1anust PyHKIUI.
I'paduk Gynkuu. Urenne cBoiicTB pyHKIMH 10 e¢ rpaduky. [Ipumepsl rpadukoB GyHKIIUH, OTpaXxaromux
peanbHbIE IPOLECCHI.
@OyHKIMY, ONUCHIBAIOIIKE MIPSIMYIO U 00pPaTHYIO IPONOPLHUOHAIBHBIE 3aBUCUMOCTH, UX rpapuku. OyHKIMu
y=x2, y=x3,y= x,y=1x L I'papuyeckoe perienne ypaBHEHH!I U CHCTEM YpaBHECHUII.

v 9 knacc
Hucna 1 BBIYUCICHUS
JleiicTBUTEIbHBIC YKCTIA
PammonanbHple 4YWcia, HMPpAlMOHANbHBIE YHCIIA, KOHEYHbIE W OECKOHEYHBIE JeCATUYHBIE IpoOu.
MHOXecTBO J1eHICTBUTENBHBIX 4YHCEN; JEHCTBUTENbHbIE 4YHCIA KAaK OECKOHEYHbBIC JECSATHYHBIE IPOOH.
B3auMHO OJHO3HAa4YHOE COOTBETCTBUE MEXKIY MHOYKECTBOM JIEUCTBUTENIBHBIX YHUCEI M KOOPAMHATHOM
MPSMOM.
CpaBHeHHE IEHCTBUTENBHBIX YHCEIl, apU(PMETHYECKHE ACHCTBUS C JEHCTBUTENLHBIMU YHCIIaAMHU.
W3mepenus, npuOIMKEHHsI, OLIEHKU
Pa3mepbl 00bEKTOB OKPYXKAarOIIEro MUpa, JUIMTEIbHOCTh IIPOLIECCOB B OKPYXKAIOIIEM MHUPE.
[TpubnnxeHHOEe 3HAUE€HUE BEJIWYMHBI, TOYHOCTh NpuOImkenus. Okpyriaenue uucen. IIpukuaka u oneHka
pe3yJIbTaTOB BEIYMCIIEHUM.
VYpaBHEHUSI U HEPABEHCTBA
YpaBHEHHUsI C OJHOU ITIEPEMEHHON
JInnennoe ypaBHenue. Penienue ypaBHEHUM, CBOIAIINXCS K JJUHEUHBIM.
KBagparHoe ypaBHeHue. PemieHne ypaBHEHMH, CBOIAIIMXCSA K KBaJApPaTHBIM. bUKBaJIpaTHOE ypaBHEHUE.
IIpumepsl pelieHns: ypaBHEHNUN TPEThEN U YETBEPTOM CTEIIEHEN PA3JI0KEHUEM Ha MHOXKHUTEIIN.
Pemenue npoOHO-pallMOHAIbHBIX YpaBHEHUH. PellieHne TeKCTOBbIX 3a/1a4 anre0panyeckuM METOIOM.
Cucremsl ypaBHEHUNI
VYpaBHeHHE ¢ ABYMs NEPEMEHHBIMU U €ro rpaduk. PemieHne cuctem ByX JUHEHHBIX YpaBHEHUU C ABYMs
IepeMEeHHbIMU. Pelrienne cucreM AByX ypaBHEHUH, OJHO M3 KOTOPBIX JIMHEMHOE, a Ipyroe — BTOPOU
creneHu. ['paduyeckas HHTEpIpeTalUs CUCTEMbl YPaBHEHUH C IBYMsI IEPEMEHHBIMHU.
Perienue TeKCTOBBIX 3aJau anreOpandeckuM CriocoOOM.
HepasencrBa
UucnoBble HEPABEHCTBA U UX CBOMCTBA.
Pemenne nuHENHBIX HEPABEHCTB C OJJHOM NEPEMEHHON. Pemienne cucrem JIMHEMHBIX HEPABEHCTB C OJHOU
nepeMeHHol. KBaapaTHbie
HepaBeHCTBa. ['paduyeckas HHTEpIIpeTalys HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMHU.
OyHKIUU
KBanpatuunas ¢ysnkuus, e¢ rpaguk u cpoiictBa. IlapabGona, xKoOpAMHATHI BEpUIMHBI NapaboOJIbl, OChH
CUMMETpPUHU TTapaboIbI.
I'paduku pynkuunii: y=kx, y=kx+b, y=x/x,y=x3,y=x,y=1x I u ux coiictpa.
Uucnosble OCIIEI0BATENIBHOCTH
OnpeﬁeneHHe 1 CIIOCOOBI 33JaHHSI YUCIIOBBIX MOCIIEI0BATENbHOCTEHN
IToHATHE YHMCIOBOI MOCIENOBATEIBHOCTH. 3a/laHUE IOCIEI0BATEILHOCTH PEKYPPEHTHOH (opMyIond u
(dhopmysoif n-To WieHa.
Apudmerndeckas 1 reoMeTpUIecKas Iporpeccuu
Apudmernueckas u reomerpuueckas mnporpeccur. dopmynsl n- ro uigeHa apudmeTuyeckoil u
T€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YJIEHOB.
N3o00paxenne uaeHOB apu(METHYECKOW M TeOMETPUYECKOW MpOorpeccuii TOYKaMM Ha KOOPAWHATHOM
IJI0CKOCTH. JIMHENHBIN M 9KCIOHEHIMANIBHBIN pocT. ClI0KHBIE TPOLIEHTHI.
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IJIAHUPYEMBIE ITIPEJIMETHBIE PE3YJIbTATHI OCBOEHHUS IPUMEPHOM PABOYEMN
ITPOI'PAMMBI KYPCA (I1O TOZAM OBYYEHMUA)

OcBoenne ydeOHOTO Kypca «Auredbpa» Ha YpPOBHE OCHOBHOTO 00mIero o0Opa3oBaHUsSl ITOHKHO

obecneunBaTh JOCTHKEHHE CIEAYIOLUINX MPEAMETHBIX 00pa30BaTeIbHbIX PE3yJIbTaTOB!
7 Kiacc

Yucna v BBIYUCIICHUS
BeimonHATe, coderas YCTHBIE M NHUCHhMEHHBIC NMPHEMBI, apu(MeTHdecKkue AEHCTBHS C PalMOHATIbHBIMU
YHCIIAMU.
HaxonuTp 3HaYeHHS YHMCIOBBIX BBIPAKEHHIA; IPUMEHSITH Pa3HOOOpPA3HbIE CIIOCOOBI M MTPUEMBI BEIYUCIICHHS
3Ha4eHUH IPOOHBIX BBIPAXKEHUI, coliepxKalux 0ObIKHOBEHHbBIE U JECATUYHbIE APOOH.
[lepexoguts OT OxHON (opMbl 3amucu yucen K Jpyroi (mpeoOpa3oBBIBATH JAECATHUHYIO ApoOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO I€CATHUHYIO JpOOB).
CpaBHUBaTh U YIOPSAJOYMBATh PALlMOHAJIbHBIE YUCIIA.
OKpyrasTh Yncia.
BBINIONMHATE NPUKUAKY M OLEHKY pE3yJIbTaTa BBIYMCICHUM, OLICHKY 3HAYCHUM YHUCIIOBBIX BBIPAXKCHUMU.
BBINOMHATE AEUCTBHA CO CTENEHSAMU C HATypalbHBIMU IIOKA3aTEISIMH.
[IpuMeHsTh IPU3HAKU JEIMMOCTH, PA3JI0KEHUE HA MHOYKUTENIN HATypaJIbHbBIX YU CEIL.
Pemarp npakTHKO-OpUEHTUPOBAHHBIE 3a/1a4H, CBSI3aHHBIE C OTHOLIEHUEM BEJIMYUH, IPONOPLHOHAIBHOCTHIO
BEJIMYMH, IPOLEHTAMH; HHTEPIPETUPOBATH PE3YAbTAThl PELLICHUS 3a]a4 ¢ YUETOM OIPaHUYECHUN, CBA3aHHbBIX
CO CBOMCTBaMM paccMaTpUBAaEMbIX OOBEKTOB.
AnreGpanueckue BbIpaXeHHs
Hcnonb3oBare anreOpandyeckyrd TEPMHHOJIOTUIO M CHUMBOJIMKY, IPUMEHSTh €¢ B IPOLECCE OCBOCHMS
y4eOHOT0 MaTepuania.
HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHUM MIPU 3aJaHHBIX 3HAUEHUSX IEPEMEHHBIX.
BeinonHATe npeoOpa3oBaHUs LIEJOTO BBIPAKEHUS B MHOIOWIEH IPHUBEIECHHUEM MOJOOHBIX CllaraéMblX,
PacKpbITHEM CKOOOK.
BEIMONHATE YMHOXEHHE OJHOWIEHa HAa MHOTOWIEH M MHOTOWIEHa HAa MHOTOYICH, MPUMEHSTH (OPMYIIBI
KBaJlpaTa CyMMBI U KBaJpaTa pa3HOCTH.
OcCylecTBIATh Pa3iokKEHHUE MHOTOWIEHOB Ha MHOMKUTEIM C IOMOIIbIO BBIHECEHHS 3a CKOOKHM 00IIero
MHOYUTEJIS, FPYNIIUPOBKU CJIaraeMbIX, IPUMEHEHHs (POPMYJT COKpPAILIEHHOIO YMHOXKEHHUS.
[IpumensTh mpeoOpa3oBaHUs MHOTOWIEHOB JJISl PEIICHUs Pa3JIMYHBIX 3a]a4 U3 MaTeMAaTHUKH, CMEXKHBIX
IIPEIMETOB, U3 PEAIbHON IPAKTHKH.
Hcnonp30Bath CBOICTBA cTENEHEN ¢ HaTypalbHBIMU MOKA3aTENIIMHU JUIsl IPE0Opa30BaHUs BHIPAKEHUH.
VYpaBHEHUSI U HEPABEHCTBA
Pemate nuHEHHBIE ypaBHEHUS C OJHOM IIEPEMEHHOM, INPHUMEHSS NpPaBWIA IEepexoJa OT HCXOJHOTO
YPaBHEHUs K paBHOCUIBHOMY eMy. IIpoBepsTh, ABIIAETCS JIM YUCIIO KOPHEM YpaBHEHHUS.
[TpumensTh rpaduueckre METObl P PELICHUN JTMHEWHBIX YPABHEHUHN U UX CHCTEM.
[TonGupath mpUMephI Map YUCe, ABISIOMIUXCS pellieHHeM JIMHEHHOT0 YpaBHEHUS C IBYMsI IEPEMEHHBIMHU.
Crpouth B KOOPAMHATHOM IUIOCKOCTH TpauK JIMHEHHOTO YpaBHEHHS C JBYMsI IEPEMEHHBIMH; MOJb3YACh
rpadMKoOM, IPUBOAUTH IPUMEPHI PEIICHUS] YPAaBHEHUSI.
Pematsb cucteMbl IBYX JIMHEWHBIX YPAaBHEHUH C IByMS IIEPEMEHHBIMU, B TOM YHCJIE TpapUUECKH.
CocTaBiATh M pemaTh JMHEWHOE ypaBHEHUE WIM CUCTEMY JIMHEMHBIX YPaBHEHMI IO YCIOBHIO 3aJayH,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M IOJIYYE€HHBII pe3ybTar.
Koopaunats! u rpadpuku. @yHkuun
N300paxaTh Ha KOOPIAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOILIUE 33JaHHBIM KOOPAUHATAM, JTYUIH, OTPE3KH,
MHTEPBAJIbI; 3alUCHIBATH YHUCIIOBBIE IPOMEXKYTKH Ha aIreOpanueckoM si3bIKe.
OTmeuaTh B KOOPJIMHATHOW TUIOCKOCTH TOYKU MO 3aJaHHBIM KOOPAWHATaM; CTPOUTH I'padUKU JTMHEWHBIX
¢bynkuuit. Ctpouts rpaduk Gynkmun y =1 x L.
OnuceiBaTh € MOMOIIBIO (YHKIMI H3BECTHBIE 3aBUCHMOCTH MEXIY BEJIMYMHAMH: CKOPOCTb, BpPEM,
paccTosiHUe; IIeHa, KOJIMYECTBO, CTOMMOCTb; TPOU3BOIUTENILHOCTD, BpEMsl, 00BEM PabOTHI.
HaxoauTs 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.
[TonumaTth rpaduueckuii cnocod MpeacTaBIeHHs U aHaTU3a WH(POPMAIUY; U3BJIEKAaTh U UHTEPIPETUPOBAThH
uH(pOpMaINIO U3 TPaAPHUKOB PeaTbHBIX MPOLIECCOB U 3aBUCUMOCTEH.
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8 kJacc
Uucna v BBIYUCICHUS
Hcnonp30BaTh HadalbHBIE MPEACTABICHUS O MHOXKECTBE JCHCTBUTENBHBIX 4YMCEN JJs CPAaBHEHMS,
OKPYTJICHHS ¥ BBIYUCIIEHU; N300pakaTh ICUCTBUTEIIBHBIC YUCIIA TOYKAMU Ha KOOPAMHATHOM MPSMOM.
[TpumeHsATH MOHATHE apU(YMETHUECKOTO KBAIPATHOTO KOPHSI; HAXOJUTh KBapaTHbIC KOPHH, UCIIONB3YS MIPH
HE00XOAUMOCTH KaJbKYJISATOP; BBIIOIHATH IPe0Opa30BaHUs BhIPAXKEHUH, COAEPIKAIMX KBAapaTHbIE KOPHH,
HCIIONIb3Ys CBOMCTBA KOPHEM.
Mcnonb30BatTh 3anKcy OOJIBIINX U MaJIbIX YUCEN € TIOMOLIBIO AECATHUHBIX Jpobel u crenenel uyucina 10.
Anredpanyeckue BbIpaXeHUs
IIpuMeHATh NOHATHE CTENEHU C LENbIM II0Ka3aTeleM, BBIIOJIHATh IPeoOpa3oBaHUs BbIPAXKEHUH,
COJIEpIKAIMX CTENEHU C LEJIBIM I10Ka3aTENEM.
BBINONHATE TOXKIECTBEHHbIE IPEOOPa30BaHUs PAllMOHAIBHBIX BBIPAKEHUH HAa OCHOBE IPaBUII J€MCTBUI HAJ
MHOTOWIEHAMH U aNre0pandecKuMu APOOsMH.
PackiagpIiBaTh KBaZpaTHBIN TPEXYICH HA MHOKHTEIH.
[IpumensTh npeoOpa3oBaHUsl BBIPAKEHUN JUISl PELIECHUS Pa3IMYHbIX 337a4 W3 MATEMaTUKH, CMEXKHBIX
IIPEIMETOB, U3 PEAIbHON IIPAKTHUKHU.
VYpaBHEHHUs U HEPABEHCTBA
Pemarp nuHeiHble, KBagpaTHbIE YPABHEHUS U PAallMOHAJIBHBIE YPAaBHEHHs, CBOAAILMECS K HUM, CUCTEMBI
JIByX ypaBHEHUH C IBYMs IEPEMEHHBIMHU.
IIpoBoauTh HnpocTeinve UCCIeNOBaHMsl YPaBHEHUM M CHCTEM YpaBHEHHUH, B TOM YHCIIE C IIPUMEHEHHEM
rpaduyecKux IMpeacTaBieHUl (ycTaHaBIMBaTh, UMEET JIM yPaBHEHUE WJIM CHCTEMa ypaBHEHUU pEIICHHUS,
€CIIM UMEET, TO CKOJIBKO, U TIp.).
[lepexoauThb OT coBecHOU (HOPMYTUPOBKH 337auu K €¢ anreOpandecKoi MOJIEIH C MMOMOIIBIO COCTABIICHHS
YPAaBHEHUs WIM CHCTEMBbl YPAaBHEHMM, WHTEPIPETUPOBAaTH B COOTBETCTBUU C KOHTEKCTOM 3aJa4d
ITOJIyYEHHBIN pe3yJIbTar.
IIpuMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB VISl CPABHEHMs, OLIEHKH; PELIaTh JUHEIHbIE HEPABEHCTBA C
OMHOW TIEPEeMEHHOW W WX CHUCTEMBI; JaBaTh TpaQUUECKyI0 WLIIOCTPAIIMIO MHOXECTBA pEIICHHUH
HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
OyHKIUU
IToHnMaTh U UCNOJIB30BaTh (PYHKIIMOHAIBHBIE TIOHATHS U SI3bIK (TEPMHUHBI, CHMBOJIMYECKUE 0003HAUYEHUS);
OTIpeENATh 3HaueHHe (QYHKIUHU 10 3HAYEHUIO apryMEHTa; ONpeAeNsaTh CBOMCTBA (YHKIUU 1O €€ rpaduKy.
Ctpouts rpaduku 3JeMEeHTapHbIX QYHKIUH BUIa y =k/X, y = X,
y =x3,y=x,y =[x [; onuceIBaTh CBOWCTBA YUCIOBOM QYHKIIMH T10 €€ TpaduKy.

9 kiacc
Hucna v BBIYUCTIECHUS
CpaBHUBaTh ¥ YNOPSAJOYMBATh PALIMOHAIBHBIE U UPPALIMOHAIILHBIC YHCIIA.
BeimmonHATe apu@mernueckue AEMCTBHS C pAalMOHAIBHBIMU YHUCIIAMH, COYe€Tasi yYCTHbIE U NHUCHbMEHHBIE
IIPUEMBI, BBIITOJIHATH BBIYHUCIICHHS C UPPALMOHAIBHBIMH YU CIIaAMHU.
HaxomuTth 3HaueHus cTemneHed C LEIbIMU IOKa3aTeNsIMM W KOpPHEW; BBIUMCISTH 3HAUEHUS YHCIOBBIX
BBIPAKCHUM.
OKpyryisiTh JAEWCTBUTEIBHBIE YHUCIIA, BBIIOJHATH NMPUKUIKY PE3yJbTaTa BBIUMCICHHM, OLIEHKY YHCIIOBBIX
BBIPAKCHUM.
VYpaBHEHHUsI U HEpABEHCTBA
Pemrate nuHeiiHble M KBaJpaTHbIE YpaBHEHHs, YpaBHEHHs, CBOJAALIMECS K HUM, MpocTeiIiue JpoOHO-
paloHaIbHbIe ypPaBHEHUSI.
Pemarp cuctemsl IByX JIMHEWHBIX YpaBHEHHMH C JIByMs IEPEMEHHBIMH M CUCTEMBI JIBYX ypaBHEHUH, B
KOTOPBIX OJTHO YpaBHEHUE HE SIBIISIETCS JTMHEHHBIM.
Pemiate TekcTOBBIE 33124l AITeOpanYeCcKUM CIIOCOOOM € TMOMOIIbIO COCTABJICHUS! YPABHEHHSI MIIU CUCTEMBI
JIBYX ypaBHEHUI C IByMs IEpEMEHHBIMHU.
IIpoBoauTh mpocTelIMe UCCIENOBaHMsI YPaBHEHUM U CHUCTEM ypaBHEHHUH, B TOM YHCIIE€ C IIPUMEHEHHEM
rpaduyeckux IMpeacTaBieHUil (ycTaHaBIMBaTh, UMEET JIM YpaBHEHUE WM CHUCTEMa ypaBHEHUMN pelIeHHs,
€CJIN UMEET, TO CKOJIBKO, U IIP.).
Pemarp cucTembl JTUHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOLINE KBAJIPATHOE HEPABEHCTBO;
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M300pakaTh pEIICHHE CUCTEMbl HEPAaBEHCTB HA YHCIOBOW MPSIMOHM, 3aIMUCHIBATh PEIICHHE C TOMOIIBIO
CHUMBOJIOB.

Hcnonb30BaTh HEPaBEHCTBA MPH PEIICHUH PA3IMYHBIX 3a71ad.

DOYHKIUU X

Pacnio3naBath (PyHKIIMU M3ydeHHBIX BHIOB. [I0Ka3bIBaTh CXEMATHUECKU PACIIONOXKEHHE HA KOOPIAWHATHOU
MI0CKOCTH rpadukoB GyHKIMM Buga: y =kx, y=kx +b, y=xk , y = ax2

+bx+c,y=x3, y=x,y=1x1B 3aBucumMoct oT 3HauYeHUI KO3()PUIIMEHTOB; OMHUCHIBATH CBOMCTBA
hyHKIHHA.

Crpouts W H300paKaTh CXEMATHYECKH TpaduKH KBAJAPATUYHBIX (YHKIMH, OMNKMCHIBATH CBOWCTBA
KBaJIpaTUUHBIX (QYHKIUH 10 UX rpaduxam.

Pacnio3naBath KBagpatudHyro (QYHKIHIO 1O (GopMyse, MPUBOAUTH MPUMEPHl KBAIPATUYHBIX (YHKIMHA U3
peasibHOM KU3HU, (PU3UKH, TEOMETPHH.

Apudmerndeckasi © reOMETPHUECKast TPOrPeCcCUn

PacnioznaBath apudmeTryeckyro 1 reOMETPHUUECKYIO IPOrPECCUU MPHU Pa3HbIX crioco0ax 3aJaHus.
BEBIIONHATE BBIYUCIICHUS C WCHOJIB30BaHHEM (GOPMYIN N-TO 4YieHA apuPMETHUYECKONH M TCOMETPUUYECKOU
MIPOrpeccuii, CyMMBbI MIEPBBIX N YICHOB.

N300paxaTh 4iICHBI OCIECIOBATEIILHOCTH TOYKAMH Ha KOOPIMHATHOM TIOCKOCTH.

Pemarp 3amaum, cBsi3aHHBIE C YMCIOBBIMH IOCIEIOBATENBLHOCTSIMH, B TOM YHCIE 3aJaud U3 PeaJbHOU
KUZHH (c HCIIOJIb30BaHUEM KaJIbKYJIATOPA, U (HPOBBIX TEXHOJIOTHI).
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TEMATHNYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA (ITO TOJAM OBYYEHUN )
7 xnacc (ue menee 102 )

[pallMOHAJIBHBIX YKCEIL.
CreneHp ¢ HaTypalbHBIM
[MOKa3aTelIeM.

PelieHre OCHOBHBIX
3aj1ad Ha JApooOH,
[TPOLICHTBI U3 PEaIbHON
[MPaKTUKH.

[Ipu3HaKu JETMMOCTH,
[pa3JIOKEHUsT Ha
MHOKUTEITN
HaTypaJbHbIX YHCE.
PeanpHBIC 3aBUCHMOCTH.
[Ipsimast u oOpaTHas
[IPOMOPIIMOHAIBHOCTH

HaszBanue DIIEKTPOHHBIE
pasnuena OcHoBHOe conepkanue  |(OCHOBHBIC BHJIBI ICSITEIIBHOCTA 00yJaronuxcsi  (IudpoBbIe
(TembI)(IHCIT oOpa3oBaTenbH
0 bIC PECypChI)
YacoB)

Uwucna u [lonsTre panuonanbHOro (CUCTEeMaTU3UPOBATh U 000TanaTh 3HAaHUS 00

BBIUMCIICHHUSI [drciia. ApudMeTndecKue (0OBIKHOBEHHBIX U IECATUYHBIX JPOOSX.

: neiicTBus C CpaBHUBATH U YIOPSAI0UMUBATH JPOOH,

PanroHalIbH [pariioHaILHBIMU MpeoOpa3oBhIBasi MPH HEOOXOIUMOCTH

pie yriciia  [guciamu. CpaBHEHHE,  |[IeCSITHUYHBIE JPOOU B OOBIKHOBEHHBIE,

(25 4) YIIOPSAOUMBAHUE OOBIKHOBEHHBIC B ICCATUYHBIC, B YACTHOCTHU B

OCCKOHEYHYIO ICCATHYHYIO TPOOB.
[TpumeHsaTH pazHO0Opa3HbIE CIIOCOOBI U TPUEMBI
BBIUMCIICHUS 3HAUCHHI JPOOHBIX BHIPAXKCHUH,
CoJiep KalINX OOBIKHOBEHHBIC U AECATUYHBIC
NpoOu: 3aMEHSITh IPU HEOOXOTUMOCTH
NECSITHYHYIO IPOOh OOBIKHOBCHHON H
OOBIKHOBEHHYIO JICCTHYHOM, TIPUBOTUTH
BbIpakeHHUE K Gpopme, Hanbosee yro0HOU aist
BBIUMCIICHUI, TPe0OpPa30BhIBATh APOOHBIC
BBIP)KCHUST HA YMHOKEHUE U JCTICHHUE
NECATUYHBIX APOOEH K NIEHCTBUSAM C LIETBIMH
YHCIaMU.

[TpuBOAMTH YKCIIOBBIC U OYKBEHHBIC TPHUMEPHI
CTETIEHH C HATYpaJIbHBIM

roka3zatesieM, OObsICHSS 3HaUCHUsI OCHOBAHHUS
CTETICHHU M TI0KA3aTessl CTETIeH!, HAXOAUTh
3HAa4YeHUs CTeleHel Bua an (a

— J11000€ parMoHaIbHOE YHCIIO0, N —
HaTypaJIbHOE YHUCIIO).

[ToHMMaTh CMBICH 3aITMCH OOJIBIINX YHCEIT C
MOMOILBIO JECATUYHBIX Ipo0ei u cTeneHen
grcia 10, IpUMEHSATh UX B pEATbHBIX CHTYaIUsX.
[TpuMeHATh NPU3HAKH ETUMOCTH, Pa3JI0KEHUS
Ha MHOXKHTEIIM HATypaJIbHBIX YUCEIT.

Pemrare 3a1a4u Ha YaCTH, IPOLIEHTHI,
MPOIOPLIMHY, Ha HaXOXKACHHUE ApoOH (IIpOoLeHTa)
OT BEJIMYMHBI U BEJIMYMHBI 110 €€ 1pooH
(TiporteHTy), 1podu (TpoIIeHTa), KOTOPHIi
COCTaBJISICT O/IHA BEJINUMHA OT JAPYTrOM.
[TpuBOoaANTH, pa30upaTh, OLIEHUBATH PA3INIHbIC
[PEILICHHS], 3aITUCH PEILICHUI TeKCTOBBIX 3a/1a4.
PacrioznaBath U OOBSICHITH, OIHUPAsCh HA
OTIpeJIeNIeHus, IPSIMO MPONOPLUOHATIBHBIE U
00paTHO MPOTIOPIIMOHATIFHBIE 3aBUCHMOCTH
MEX]y BETMYMHAMU; IPUBOIUTH IPUMEPBI AITUX
3aBHCUMOCTEN U3 PeaIbHOTO MHpa, U3 APYTHX
Y4EOHBIX PEIMETOB.

Perrate MpakTHKO-OpUEHTHPOBAHHBIC 33/1a4YH HA
NpoOu, MPOLEHTHI, MPSIMYIO U 0OpPaTHYIO
MPONOPIMOHATEHOCTH, TPOTIOPIIHA
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IAnrebpanue
CKHE

byKBEHHBIE BBIPAKECHUSL.
[lepemeHHBbIE.

Onnanets anreOpanyeckoil TEPMUHOJIOTUEH U
CHMBOJIMKOM, TPUMEHSTH €€ B MPOLIECCe

BbIpaskeHUs [JoMycTHMble 3HAYeHHs [(OCBOCHMS y4eOHOTo MaTepuaa.
(27 ) nepeMeHHbIX. Dopmyinbl. |HaxoauTs 3HaueHUs OYKBEHHBIX BBIPKEHUN TTPU
[IpeoOpazoBanue 3aJIaHHBIX 3HAYCHUSIX OYKB; BBIITOJHSTH
OYKBEHHBIX BBIPAXXEHUH, [BBIUMCICHUS 110 hopMyam.
packpeITHe CKOOOK U |BBIMONHATE peoOpa30BaHus LIEIO0r0 BEIPAKEHHS
[PUBEJCHNE NOJOOHBIX B MHOT'OYJICH IIPUBEICHUEM MOJOOHBIX
CllaraeMblX. CJIaraeMbIX, PaCKphITHEM CKOOOK.
CBONCTBa CTENIEHHU C BBINOIHATE YMHOKEHHE OJTHOWIEHA HA
HaTypaJIbHbIM MHOT'O4JIEH 1 MHOTO4JIEHAa HA MHOTOYJIEH,
[IOKA3aTEJIEM. MPUMEHATH (POPMYJIBI KBaJIpaTa CyMMBbI U
MHuorousnensl. CiokeHue,KBaapaTa pa3HOCTH.
BBIUATAHUE, YMHOKEHUE |[OCYILECTBIIATh Pa3I0KEHUE MHOTOWICHOB Ha
MHOTOWIECHOB. DOpMYJIBI MHOXKHUTEIH ITyTEM BHIHECEHUS 32 CKOOKHU
COKPAILCHHOTO 00111€r0 MHOXKUTEIS, IPUMEHEHUs crocoda
YMHOXeHUS. Pa3noxenue rpynnupoBKy, GopMyst COKpaIeHHOTO
MHOT'OYJICHOB Ha yMHOeHus. [IpumensaTh npeobpazoBaHue
MHOKUTEH MHOT'OYJICHOB ISl pEIICHUS Pa3IMUHbIX 3aa4 U3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHOI
[IPaKTUKH.
3HAKOMUTBHCS C UICTOPUEN Pa3BUTUSI MAaTEMATHKU
'YpaBHEeHUs |YpaBHEHHE, IpaBUiia Pemate nMHEHHOE ypaBHEHUE C OAHOMN
1% npeoOpa3oBaHus [IEPEMEHHOM, IPUMEHSS IIPaBUiIa IIepexoa OT
HEpaBEHCTBA [ypaBHEHUS, MCXOJHOTO YPaBHEHHUS K PAaBHOCUIIBHOMY EMY
(20 v) [PaBHOCHUJIBHOCTD Oosee nmpocroro Buaa. [IpoBepsTs, sBiseTcs au
ypaBHeHUN. JINHETHOE  [KOHKPETHOE YHCIIO KOPHEM YPaBHEHUS.
ypaBHeHHe ¢ oxHOM  [[lonOupaTh mpuMepsl map yuces, SBISIOIIUXCS
[IEPEMEHHOM, pELICHUE  [PELIEHUEM JIMHEHHOTO YPABHEHMS C IBYMs
JIMHEMHBIX YPaBHEHUN.  [IepeMEeHHbIMU. CTPOUTH B KOOPIAUHATHOU
Pewenne 3amau ¢ MJI0CKOCTHU TpauK JMHEHHOTO YpaBHEHHUSI C
[OMOILIBIO YPAaBHEHUH.  [IBYMS MEPEMEHHBIMHU; MOJIb3YsICh IPpadUKOM,
JluHeiiHOe ypaBHEHHE ¢  [IPUBOAUTH IPUMEPHI PELLICHUS YpaBHEHHUSI.
NBYMsI IEpEMEHHBIMU M |HaxoIuTh penieHre cucTeMsl ABYX JIMHEHHBIX
ero rpaguk. Crucrema YpaBHEHUH ¢ ABYMS [IEPEMEHHbBIMHU.
NIBYX JIMHEWHBIX CocTaBIATh U pelaTh YpaBHEHUE UM CUCTEMY
YPaBHEHUH C ABYMsI YPAaBHEHHUH I10 YCIOBUIO 3aa4H,
NIEPEMEHHBIMU.  MHTEPIPETUPOBATHh B COOTBETCTBUH C
Pemenue cucrem KOHTEKCTOM 3a/1a4¥ MOJY4YeHHbIN pe3ysbTar
ypaBHEHH criocoOom
MOJICTAHOBKH M CIIOCOOOM
CIIOKECHMS
Koopaunatsl KoopaunaTta Toukn Ha  [M1300pakaTh Ha KOOPAMHATHOW MPSIMON TOYKH,
u rpaduku. [psiMoil. YncinoBele COOTBETCTBYIOILIME 3aJaHHBIM KOOpJUHATAM,
OyHKIMM ~ [IpOMEXYTKU. PaccTosHUE[Tyq M, OTpE3KH, MHTEPBAJIbl; 3aIIUChIBATH UX Ha
(24 9) MEXy ABYMSI TOUKAMU  [@IIreOpandeckoM si3bIKe.

KOOPJIMHATHOW IIPSIMOM.
[IpssMoyrosnbHas cucreMa
KOOpAMHAT Ha IUIOCKOCTH.
[Tpumeps! rpaduKkoB,
3a/IaHHBIX

OTMedaTh B KOOPAUHATHOM MIIOCKOCTH TOYKH IO
3aJlaHHBIM KOOpJIMHATaM; CTPOUTD Irpadpuku
HECJIOKHBIX 3aBUCUMOCTEH 3aJJaHHBIX
(hopMylaMu, B TOM YHCIIE C TIOMOIIBIO

U poBHIX
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dopmymnamu. Urenue
rpauKOB pearbHBIX
3aBUCHMOCTEH.

[TonsiTne GyHKIIM.
['padux GpyHKINH.
CBoiicTBa QyHKIIHA.
Jluneiinas byHKIHS.
[Toctpoenue rpaduka
TMHEWHOW ()YHKIIHU.
['padux Gyakmmm y = [ x
I

mabopaTopHii.

[ IpuMeHATh, N3ydaTh NIPEUMYILECTBA,
MHTEPIPETUPOBATh IpadruecKuii crocod
MPEICTABICHUS U aHaJIM3a pa3HO0Opa3HOU
PKU3HEHHOH NH(pOpMAIIHH.

OcBauBaTh NOHATHE (PYHKIIMH, OBJIA/I€BATh
(yHKIIMOHATILHON TEPMHHOJIOTUEH.
Pacrio3HaBath THHEHHYIO QyHKINIO y = kX + b,
OIMCHIBATH €€ CBOWCTBA B 3aBUCUMOCTHU OT
3Ha4YCHHUH K03 duiineHToB k u b.

Ctpouts rpaduku JIMHEHHON QyHKINH, QYHKINN
y=1IxL

Vcnonb30BaTh HUQPPOBBIE PECYPCHI IS
oCcTpOeHUsI rpauKOB PYHKIUM U U3ydeHUS UX
CBOMCTB. [IpuBOANTH IPUMEPHI JIMHEUHBIX
3aBUCUMOCTEH B peasbHbIX IIpoLeccax U
STBIICHHSIX

[loBTOpEHUE
131
00001IeHHE(
6 9)

[loBTOpEHKHE OCHOBHBIX
MMOHATHIA U METOZIOB
Kypca 7 kiacca,
000011IeHNE 3HAHUI

Br16upaTh, MpUMEHSThH OLIEHUBATH CIIOCOOBI
CpaBHEHUS YUCEIl, BBIYMCIICHU,
MpeoOpa30BaHUl BBIPAXKEHHH, pelIeHUs
YPAaBHEHU.

OCyIIECTBISITH CAMOKOHTPOJIb BBIIOJIHAEMbBIX
NEWCTBUM U CAMONIPOBEPKY pe3yJibTaTa
BBIYHCIICHHH, TPe00pa30BaHUiA, TOCTPOCHUH.
Pemate 3amaun u3 peanbHOM KU3HU, TPUMEHSTh
MaTeMaTUYECKUE 3HAHUS JUIsl PEeLCHU 3a/1a4 U3
JIPYTUX MPEIMETOB.

Periate TEKCTOBBIE 331a4H, CPABHUBATH,
BBIOMPATH CIIOCOOBI pEIICHUS 3a1a4l

8 knacc (ue menee 102 u)

KopHH (15 1)

JlecaTUUHBIS
NpUOTKEHUS
MPPALMOHATIBHBIX YUCE.
JlelicTBUTENbHBIC YHCIIA.
CpaBHEHHE
NENCTBUTENBHBIX YHCEI.
ApudpmeTHaeckuii
KBanpatHblii KOpEHB.
'YpaBHeHue BUa X2 = a.

CBolicTBa apupMeTUUECKUX

HasBanue NIEKTPOHHBIE
pasnena OCHOBHOE coJepKaHue OCHOBHBIE BUBI AEATEIBHOCTH (undposble
(TembI) 00yJaronmxcs 00OpasoBarenbH
Kypca bIE PECYPCBHI)
(ducmo

JacoB)

Hucna n KBanpatHslli KOpEHB U3 DopMyIMpPOBATH ONPENEICHNE KBAAPATHOIO
BbIUMCIeHMs.uucia. [lonstie 06 KOpHS U3 YncIia, apuPpMeTHIeCKOro

KBaspaTHbIe MppalliOHAIBHOM YHUCIIE. KBaJIpaTHOT'O KOPHSL.

[IpuMeHATH onepaiuio U3BICUYECHUS
KBaJIpaTHOT'O KOPHSI U3 YUCIIA, UCTIOIb3YS
MpY HEOOXOIUMOCTH KaJIbKYJISATOP.
OrneHuBaTh KBapaTHbIE KOPHH LIETBIMU
YHCIIAaMU U IECATUIHBIMU APOOSIMHU.
CpaBHUBATH U yIOPSI0YNBATH
palMOHAIbHBIE U UPPALIMOHATIBHBIE YHCTIA,
3aMyCcaHHble C TOMOIIbIO KBAaJPATHBIX
KOpHEH.

HccnenoBats ypaBHEHHE X2 = a, HAXOJIUTh
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KBaJPAaTHBIX KOPHEH.
[IpeoOpa3zoBanue
YHMCIIOBBIX BbIpAXKECHHIH,

TOYHBIE M MTPUOIMKCHHBIE KOPHU TIpu a > (.
MccnenoBaTh CBOMCTBA KBaJpaTHBIX

CoJIepKalInX KBaJpaTHbIC
KOPHU

KOpPHEH, IIPOBOJS YU CIOBBIE SKCIIEPUMEHTHI
C MCIIOJIb30BaHUEM KaJIBKYJIATOpA
(KOMIIBIOTEPA).

Jloka3bIBaTh CBOICTBA apu(PMETHUECKUX
KBaJpPAaTHBIX KOPHEW; IPUMEHATh UX JUIS
peoOpa30BaHus BBIPAKCHUH.

BhImonHATE TpeoOpa30BaHusl BEIPAKECHUH,
coJlepKalluX KBaJpaTHbIE KOPHU. Beipaxars
[IEPEMEHHBIE U3 TEOMETPUUECKUX U
buzndeckux Gopmyi. Beruuciasats 3HaueHus
BBIPAKECHUM, COLAEP/KALIUX KBaJpPaTHbIE
KOPHU, UCHIOJIb3Ys IIPU HEOOXOAUMOCTH
KAJIBKYJIATOP.

lcnosb30BaTh B XOJ€ PELICHU 3a1a4
DIIEMEHTApHbIC IIPEICTABIICHMS, CBA3aHHBIE C
NPUOIMKEHHBIMU 3HAYEHUSIMU BEJTMYUH.
3HAKOMUTBHCS C UCTOPUEN pa3BUTHUS
MaTEMAaTUKHU

HUucna n CTeneHs C 1eNIbIM DOopMyJIUPOBATH ONPEACIICHUE CTEIIEHU C

BBIYMCIICHUS [TOKa3aTeraeM. CTaHJapTHAsE  [EJIbIM [TOKa3aTeNIeM.

. Cremnenb ¢ [3anuch yucia. [IpeacTaBisaTh 3aMuch OONBIINX U MAJIBIX

LEJIbIM Pa3mepsl 00bEKTOB YKCEN B CTAaHIAPTHOM BHJE.

MOKa3aTeJIeM|OKpYKaroero Mupa (ot CpaBHUBATH YUCIIA U BEIIMYUHBI,

(7 u) SJIEMEHTapHBIX YACTHIL 10 3alrCcaHHbIE C UCIIOJIb30BaHUEM cTereHu 10.
KOCMUYECKHX 00BEKTOB), Vcrionb30BaTh 3aMCh YKUCEI B CTAHJAPTHOM
UIUTETLHOCT MIPOIIECCOB B BUJE JIJISl BRIPAXKEHUS Pa3MepOB 00BEKTOB,
OKPY’KaOIEM MHUDE. IUTMTEIBHOCTH MTPOLIECCOB B OKPYKAIOLIEM
CBOIICTBA CTENEHU C LIEJIBIM  [MHpE.

MOKa3aTesIeM dopMynupoBaTh, 3aMUCHIBATH B
CUMBOJINYECKON (pOopMe U UILTIOCTPUPOBATH
MMPUMEPAMH CBOMCTBA CTEIEHU C LEIBIM
nokaszateneM. [I[puMeHsaTh cBOMCTBa CTENEHU
1St IpeoOpa3oBaHus BhIPAKEHUH,
COZEPKAIIUX CTENEHHU C LIEJIBIM
MTOKA3aTEJIEM.

BbINOIHATE AEUCTBUSA C YUCIAMU,
3aMMCaHHBIMH B CTAaHIApTHOM BHUJIE
(YMHOXXEHUe, JieJieHue, BO3BE/ICHHUE B
CTENEHb)

AnreOpanue [KBagpaTHBIN TPEXUIICH. Pacrio3HaBaTh KBaJApaTHBIN TPEXUIEH,

CKHE PasnoxeHnne KBaapaTHOrO YCTaHaBJIMBATh BO3MOKHOCTb €0

BBIPAXKECHUS (TPEXWICHAHAa MHOXKUTEIH Pa3I0KEHUST HA MHOXKHUTEIH.

KBanpatHbii PacknanpiBaTh Ha MHOKUTENH KBAIPaTHBINA

TPEXUIICH TPEXUJIEH C HEOTPULIATEIbHBIM

(5 9) TUCKPUMHHAHTOM
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IAnrebpanue
CKHE

Anrebpanueckas 1poOb.
JlonmycTuMble 3HaUEHUS

3anucpIBaTh aNreOpanveckrue BIPaKCHHS.
HaxonuTe 0051aCTh OnpeeeHus

HEJIMHENHBIX YPaBHEHUH C
BYMsI IEPEMEHHBIMU.
['padmyeckas HHTEpIpeTALUS
YPaBHEHHUS C ABYMs
MEePEMEHHBIMHU U CUCTEM
YPaBHEHHUH C IByMs
MepEeMEHHBIMH.

BBIPAKCHMS. [IEPEMEHHBIX, BXOJAIIMX B [PallMOHAJILHOTO BBIPaKEHUS. BBIOIHATH

IAnrebpanye [aaredpanyecKue BbIpaXKEHHs. [YUCIOBbIE MOACTAHOBKH U BBIUUCIAThH

cKkasi 1po0b (OCHOBHOE CBOHCTBO 3HA4YECHUE IPOOH, B TOM YHCIIE C TIOMOIIIBIO

(15 ) anreOpanveckoi apoou. KaJIbKYJIATOPA.

CoxkparieHue apooei. DopMyIIMPOBATH OCHOBHOE CBOKCTBO
CrnoxeHue, BBIYUTAHUE, areOpanyeckoi ApoOU U IPUMEHSTh €ro
'YMHOKEHUE U eTIEHUE 1 IpeoOpa3oBaHust IPOOEii.
aireOpanyeckux Apooei. BEINONHATE AEHCTBUS ¢ alredpandeckuMu
[TpeoOpazoBanue BeIpaxeHU, qpodsmu. [IpuMeHsTh peodpa3oBaHus
coJepKaluX alreOpandyeckue BbIpaKEHNH 171 peIeHus 3a/1a4.
npobu BbipaxaTs IepeMeHHbIE U3 (HopMyT
(pu3uUecKux, reOMETPHIECKHX,
OTIHCBHIBAIOIINX OBITOBBIE CUTYAIIHUN)

YpaBHenus [KBazpaTHOe ypaBHEHHE. PacriozHaBaTh KBaJpAaTHBIC YPABHECHHUS.

1 Henosinoe kBagpaTHoe 3anuceiBaTh GOPMYILy KOpHEH KBaJPaTHOTO

HepaBeHCTBA ypaBHeHUe. DopMyiia KOpHEN [ypaBHEHUS; pellaTh KBaJpaTHbIE YPaBHEHHUS

: KBaJIpaTHOI'O YPaBHEHUSI. — IIOJIHBIE U HEIOJIHBIE.

KBanpatueie [Teopema Buera. [IpoBOAUTH MPOCTEUIIINE UCCIEAOBAHUS

lypaBHEHHs |PenieHue ypaBHEHH, KBaJPAaTHBIX YPaBHECHUM.

(154) CBOJALLMXCS K KBaApaTHbIM. [Pemars ypaBHEHUs, CBOIALIUECS K
[Tpocreiimme apoOHO- KBaJPaTHBIM, C TIOMOIIBIO TPe0Opa3oBaHMit
palOHAIbHBIEC YPABHEHUSA. | 3aMEHOU NIEPEMEHHOM.

Pemenue TekcToBbIX 3a1au ¢ [HabmioaTh M aHaIM3UPOBATH CBA3b MEKIY

MOMOUIbIO KBaIPaTHBIX KOPHSMH U KO3 PHUIHEHTaAMU KBaJpPaTHOI'O

YpaBHEHUN YpaBHEHUS.
dopmynuposaTh TeopeMy Buera, a Takxke
00paTHYIO TEOpeMY, IPUMEHSTh 3TU
TEOpPEMBI [UIsl pELICHUs 3a1a4.
Pemath TEKCTOBBIE 3a/1a4M aNreOpanyecKum
CrIOCOOOM: MEPEXOAUThH OT CIIOBECHOM
(hOpPMYITUPOBKH yCIOBHUSA 3aa4d K
anreOpanyeckoi MO IMyTeM
COCTaBJICHUS] YpaBHEHUS; peliaTh
COCTaBJIEHHOE YPAaBHEHUE;
MHTEPIPETUPOBATH PE3YNbTaT.
3HaKOMHUTbBCS C UCTOPUEH Pa3BUTHS aJIreOpbl

YpaBHeHust [IuHeliHOE ypaBHEHHE C Pacrio3HaBaTh JIMHEHHBIE YPABHEHNUS C

1% IByMsI [IEpEMEHHBIMU, €TO IBYMsI IIEPEMEHHBIMU.

HEepaBeHCTBA rpaduK, MpuMepsl pemennus  (CTpouTk rpaduKy JUHEHHBIX YpaBHEHUH, B

. CucTteMbl |ypaBHEHMII B LIETBIX YHACHAX. (TOM YHCIE

lypaBHEHHI |PenieHue CUCTEM ABYX MCIIOJIB3YS LIU(PPOBBIE PECYPCHI.

(13 v) JIMHENHBIX YPABHEHUN C Pasnuuare  mapajienbHbIEU
BYMsI TIEpEMEHHBIMHU. repeceKaroIuecs psiMble o ux
[TprMepsl pelIeHns: CUCTEM  [ypaBHEHUSM.

PemaTe cuCTEMBI IBYX JIMHEHMHBIX
YPaBHEHUU C JIBYMsI IEPEMEHHBIMU
IOJICTAHOBKOU U CIIOKEHUEM.

Perrars npocreime CUCTEMbI, B KOTOPBIX
OJHO U3 YPaBHEHUH HE ABJISIETCS TUHEHHBIM.
[TpuBOIUTE TpadUIECKYIO HHTEPIPETAIHIO
[pereHust YpaBHEHUSI  C JBYMSI
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PeriieHne TEKCTOBBIX 3a7a4 C
MOMOIIBIO CUCTEM YPaBHEHUI

[IEPEMEHHBIMU U CUCTEM YPaBHEHUM C JBYyMS
MEePEMEHHBIMH.

Permath TeKCTOBBIC 3a/1a4M anTreOpandecKuM
Ccrocooom

YpaBHeHHs |UucioBble HEpaBEHCTBA U UX [POPMYJIMPOBATH CBOKMCTBA YUCIOBBIX

151 CBOMCTBA. HEPaBEHCTB, WJUTFOCTPUPOBATh UX HA

HepaBeHCTBa [HepaBeHCTBO ¢ 0qHOM KOOPJIMHATHOM IIPSIMOM, TOKa3bIBaTh

. rnepeMeHHou. JInnelHbie anreOpanvecKy.

HepaBeHCTB [HEpaBEeHCTBA C OJJHOMN I IpuMeHATH CBOMCTBA HEPABEHCTB B XOJI€

a (12 a) MEPEMEHHOMN U UX PEIICHUE. [pPEUICHUS 3a]1ay.
CucTeMbl TUHEHHBIX Peiars TMHEHbIE HEPABEHCTBA C OJTHOU
HEPaBEHCTB C OJIHOU MEepEeMEHHOI, U300paXkaTh pelIeHHe
[IEPEMEHHOM U UX PEIICHHUE. |[HEPAaBEHCTBA HA YUCIOBOM IPSIMOM.
M300paxeHue perieHus PemaTe cucTeMbl JINHEWUHBIX HEPABEHCTB,
JTMHENHOIO0 HEPABEHCTBA U UX [M300pa)kaTh PEIIEHNE CUCTEMbI HEPABEHCTB
CHCTEM Ha YUCJIOBOM MPSIMOM |[HA YKCIIOBOU MPSIMOil

Oyukuun. [lonstue pynkuuu. Obnacts [Mcnonab3oBaTh GyHKIIMOHATBHYIO

OCHOBHBIE  [OIIPEEIICHUS U MHOXECTBO  TEPMUHOJIOTHIO U CUMBOJIHKY.

noHsTUs (5 BHaYeHUH QyHKUIUU. Boraucnsats 3HaueHUs pyHKINN, 3aJaHHBIX

) Crioco0b1 3ananus GyHKui. |(hopmynamu (Ipyu HEOOXOTUMOCTH

MCIIOJIb30BATh KaJIbKYISATOP); COCTABIATh
TaOIUIIBl 3HAUCHUH (DYHKITHH.

Oyukuun. [paduk GyHKUIUU. CTpouth 1o TouKaM rpaduku GyHKIIHA.

Uwucnoseie |CBolicTBa PYHKIINH, UX OnuceIBaTh CBOMCTBA (PYHKIIMHM HAa OCHOBE €€

dbyukun (9 orodbpaxenue Ha rpaduke rpauIecKoro mpeICTaBICHUS.

q) UteHne u mocTpoeHue Mcnonb30BaTh (DYHKIIMOHATLHYIO

rpadukoB QyHKIIMIA.
[Tpumeps! rpaduxos
(yHKIHH, OTpa)karomx

PCAILHBIC ITPOLCCCHI.

DyHKIMH, ONMCHIBAOIINE
NpSIMYI0 U 00paTHYIO
MPONOPLIUOHANIbHBIE
3aBHCUMOCTH, UX IpauKu.
['nnep6ona.

['paduk pyHkunu y = x2.
DyHKIUU y = X2, y = X3,
y=x,y=Ix1
rpaduyeckoe pereHue

YPaBHEHUU U CUCTEM
YpaBHEHU I

TEPMHHOJIOTHIO U CHMBOJIUKY.
ViccnenoBaTh IpuUMeEpHI TpaduKoB,
OTpakarollUX peajbHble IPOLECCH U
SIBJICHUS.

[ IpuBOAUTE IPUMEPHI IPOLIECCOB U SIBIICHUU
c
3aJaHHBIMA CBOMCTBaMU.

lcnonp30BaTh KOMIIBIOTEPHBIE IPOTPaMMBbI
TSI IOCTPOEHUS TpapuKOB QYHKIUHI U
M3Y4YEHHUs X CBOWCTB

HaxonuTh ¢ moMoInbko rpapuka GyHKIUN
3HaYEHHUE OJHON U3 pPacCMaTPUBAEMbIX
BEJIMYMH 110 3HAYEHUIO APYTOM.

B HecnoXHBIX ClTy4dasix BhIpaXkaThb
(bopMyIoil 3aBUCUMOCTb MEXIY
BEJIMYNHAMHU.

OnucelBaTh XapakTep U3MEHEHUS OHON
BEJIMYMHBI B 3aBUCUMOCTU OT U3MEHEHUS
IPYyroi

Pacrio3HaBaTh BUbI U3y4aeMbIX (QYHKIUH.
[Toxa3bIBaTh CXEMaTUUECKH IOJIOKEHHUE Ha
KOOPJMHATHOM MJIOCKOCTH I'pa)uKOB
dbynkuuii Buga: y =x2,y = x3,
y=x,y=IxL

lcrionb30BaTh GyHKIMOHATBHO-
rpaduueckre NpeacTaBIeHUs ISl pelIeHUs

1 UCCIICAOBAHUA ypaBHCHI/II\/'I n CUCTEM
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YPaBHEHUM.
[TpuMeHsaTs LU(POBBIE PECYPCHI AT
nocTpoeHus rpaduKoB QyHKITHI

[loBTOpEHME
151
000011IEHNE
(6 )

[ToBTOpEHHE OCHOBHBIX
[MOHATUI U METOJOB KYpCOB 7
u 8 KiaccoB, 0000IIeHne
3HAaHUI

Br16upath, MpUMEHSITh, OIIEHUBAThH CIIOCOOBI
CpaBHEHHUS  YHCEJl, BBIYMCIICHUH,
npeoOpa3oBaHM BRIPAXKEHUHN, PEIICHUS
YPaBHEHUM.

OcCyLIeCTBISTh CaMOKOHTPOJIb
BBIIIOJIHSIEMBIX JCHCTBUN U CAMOIIPOBEPKY
pe3yibTaTa BhIYUCIEHUH, TpeoOpa3oBaHHmil,
[TOCTPOCHUM.

Peate 3a1a4u U3 peajabHOM KU3HU,
MPUMEHSATh MATEMATUUECKUE 3HAHUS TS
peleHus 3a/1a4y U3 JpYrux npeaIMeToB.
PeraTh TEKCTOBBIE 33/1a4, CPABHUBATD,
BbIOUpATH CIIOCOOBI PEIICHUS 3a/1a4uH

9 xnacc (ue menee 102 u)

IbHBIC YHCJIa

(9 1)

NECSITUUHBIE TPOOH.
MHOKECTBO JEUCTBUTEIBHBIX
qHrceNn; NeUCTBUTEIILHEIC
qrclia Kak 0ECKOHEUHBIE
necsTuuHbie 1podu. Bzanmuo
OJHO3HAYHOE COOTBETCTBUE
MEK]1y MHOXECTBOM
TEHCTBUTENIbHBIX YUCET U
MHOKECTBOM TOYEK
KOOPIMHATHOU IIPSIMOM.
CpaBHEHHE IEUCTBUTEIHHBIX
qricen, apupMeTHIEeCKHe
TEUCTBUS C
EHCTBUTENbHBIMU YHCIIAMH.
[IpubnuxeHHOE 3HAaUEeHNE
BEJTMYMHBI, TOYHOCTD
npuokenus. OKpyriieHne
yucen. [Ipukuaka u oleHka
PE3yJbTAaTOB BEIYMCIICHUI

HazBanue JJIEKTPOHHBIE
paznena OcHOBHOE coJiepKaHNe OCHOBHBIE BUIBI JICATEILHOCTH (mdpoBbIe
(TeMbI) 00y4Jaromuxcs oOpa3oBaTebH
Kypca bIE pEeCypChl)
(ducio

YacoB)

Uucna u PanmonanpHbIe YKCIa, Pa3BuBaTh MpeACTaBICHUS O YUCIAX: OT

BEIYHCIICHUS. UPPAIMOHAIBHEIC YUCIIA, MHOKECTBa HATyPaIbHBIX YHCEIT 10

JleiicTBUTEN [KOHEYHBIC M OECKOHEYHBIE  [MHOKECTBA JCWCTBUTEIHHBIX UYHCEI.

(O3HAKOMHUTBCS C BO3MOKHOCTBIO
[IPEICTaBICHUS JEHCTBUTEIBHOTO YNCIA KaK
0ECKOHEUHOU JEeCSITUUHON IpooH,
MPUMEHSATH JIeCATUYHbIE TPUOIMKEHUS
PAMOHAIBHBIX U UPPALMOHAIBHBIX YHCEIL.
300pakaTh JEHCTBUTENIBHBIEC YHCIIA
TOYKaMH KOOPAWHATHON MPSIMOM.
3anuceIBaTh, CPAaBHUBATD U YIIOPSAJOYUBATH
MEeMCTBUTEIILHBIC YHCIIA.

BEINONIHATE, COYeTast yCTHBIE U INCbMEHHBIE
MpUEMBbI, apU(pMETHUECKHE TEHCTBUS C
pallMOHAIbHBIMU YUCIIAMH; HAXOJINUTh
3HAYEHMsI CTETICHEN C LIEJIbIMU MIOKA3aTeIsIMU
W KOPHEW; BBIUNCIISTh 3HAUEHUS YHCIIOBBIX
BBIPAKCHU.

[TosryunTh IpeCTaBIEHUE O 3HAYUMOCTH
TEHCTBUTENIBHBIX YHCEI B IPAKTUYECKON
NEeATEIbHOCTH YEJIOBEKA.

AHaJIM3UPOBATH U JIeTaTh BHIBOJABI O
TOYHOCTH NMPHOIMKEHHS IeHCTBUTEEHOTO
guCIa PU PEIICHUH

3a/1ay.

OKpyIJIATh 1€HCTBUTENIBHBIE YHCIIA,
BBIIIOJIHATH IPUKUIKY pE3yIbTara
BBIYHMCIICHHM, OLIEHKY 3HAYEHHUH YMCIIOBBIX
BBIPAKCHU.
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3HAKOMUTBHCA C UCTOPUEN pa3BUTHUS
MaTeMaTUKU

YpaBHenust JIuHelHOE ypaBHEHHE. OcBauBaTh, 3alIOMUHATh U IPUMEHATH
151 Pewienue ypaBHeHuUN, rpaduvecKrue METOIbI IPH PELICHUN
HEPABEHCTBA [CBOJAILMXCS K JUHEHHBIM.  [ypPABHEHMI, HEPABEHCTB U UX CUCTEM.
. YpaBHenus [KBagpaTHoe ypaBHEHUE. Pacrnio3HaBaTh 1eJble U APOOHBIC YpaBHEHUSI.
C OJIHOM PelieHue ypaBHEeHUH, Perats TMHENHHbIC U KBAaJIpaTHbIE
[IEPEMEHHOM [CBOASIINXCS K KBaJIpaTHbIM. |[ypaBHEHUS, ypaBHEHUS, CBOJAIIMECA K HUM,
(14 ) bukBanpaTHbIC YypaBHEHHUS.  [MPOCTEHIIME TPOOHO-PAIIMOHAILHBIE
[Tpumeps! pereHust YpaBHEHHS.
YPaBHEHUU TPEThEN U [IpennaraTte BO3MOKHBIE CIIOCOOBI PEILICHUS
YETBEPTON CTENEHEN TEKCTOBBIX 3aja4, 00CYKIaTh UX U pelIaTh
pa3I0KEeHNEM Ha MHOKUTEINH. TEKCTOBBIE 33]]a4l Pa3HbIMU CIIOCOOAMH.
Pemenune npo6HO- 3HAKOMUTBHCS C UCTOPUEN pa3BUTHUS
palMOHAIBHBIX YPABHEHHUI. |[MaTeMaTUKU
Pemienne TEKCTOBBIX 3a/1a4
anredpandeckuM MEeTO0M
YpaBHeHus [IuHeliHOE ypaBHEHHE C OcBauBaTh U NPUMEHSATH IPUEMBI PEIICHUS
151 NIBYMsI IEPEMEHHBIMU U €70 |CUCTEMBI JIBYX JIMHEWHBIX YPAaBHEHUH C
HepaBeHCTBa rpaduk. Cucrema IByx IBYMsI IEPEMEHHBIMU U CUCTEMBI JIBYX
. Cuctembl |TMHEMHBIX YPAaBHEHUI C YPaBHEHUH, B KOTOPBIX OJJHO YpaBHEHUE HE
YPaBHEHUH [1ByMs IEPEMEHHBIMU U €€ |ABJIECTCS JIMHEWHBIM.
(14 ) pEIICHHE. Vcnonb30Bath (YHKIIMOHATIBHO-
Pemenue cucrem rpaduUecKue MPeICTaBICHUS ISl PeIICHHS
NIBYX YpaBHEHHUI, OAHO U3 1 MCCJIEI0BAHMS YPABHEHUM U CUCTEM.
KOTOPBIX JINHEHHOE, a Ipyroe |AHaJIM3UPOBaTh TEKCTHI 3aj1a4, pelaTh UX
— BTOpOI1 CTEIECHH. AnreOpandeckuM crocoOoM: NepexouTh OT
['padmueckas uHTEpIIpEeTaLINs [CIIOBECHON (POPMYIHPOBKH YCIOBUS 3a]a4un
CHCTEMBI ypaBHEHUH C IByMs K adredpanyeckoi MoJeNn MyTeM
nepeMeHHbIMU. Perenue COCTaBJICHUS] CUCTEMbI YPaBHEHMI; peliaTh
TEKCTOBBIX 3a7a4 COCTaBJIEHHYIO CUCTEMY YPAaBHEHMI;
QnredpandeckuM crnocoOOM  [MHTEPIPETUPOBATh PE3yJIbTaT. 3HAKOMUTHCS
C ICTOpHEN pa3BUTUSI MAaTEMATHKHU
'YpaBHeHust [UucioBble HEpAaBEHCTBA U UX (UWTaTh, 3aMUCHIBATh, IOHUMATh,
1% CBOIICTBA. MHTEPIPETUPOBATh HEPABEHCTBA;
HepaBeHCTBA JIMHeHbIe HEpaBEHCTBA C MCII0JIb30BaTh CUMBOJIMKY M TEPMHUHOJIOTHIO.
. OJIHOH NEPEMEHHOMN U UX BbInonHATE TpeoOpa3oBaHMs HEPABEHCTB,
HepaseHnctBapenieHue. MCII0JIb30BAaTh JJIsl IpeoOpazoBaHus
(16 1) CucTtemsl JIUHENHBIX CBOICTBA YMCIIOBBIX HEPABEHCTB.

HEPABEHCTB C OJHOMN
[IEPEMEHHOMN U UX PEILICHHUE.
KBagpaTHbIE HEPABEHCTBA U
UX pELICHUE.
['padmyeckas MHTEpIpeTaALUs
HEPABEHCTB U CHCTEM
HEPaBEHCTB
MEPEMEHHBIMU

C IByMs

Pacnio3HaBaTh TMHEWHBIE U KBaJPATHBIC
HepaBeHCTBA. PemaTe nuHeliHbIe
HEpPAaBEHCTBA, CUCTEMBI JIMHEUHBIX
HEPABEHCTB, CUCTEMbI HEPABEHCTB,
BKJTIOYAIOIIUX KBaJpaTHOE HEPABEHCTBO, U
pelaTh uxX; 00Cyk/IaTh MOTy4YEeHHBIC
[peleHus.

300paxaTh pelieHne HepaBeHCTBa U
CHCTEMBI HEPABEHCTB HA YUCJIOBOM MPSIMOH,
3alMCHIBATH PEIIECHUE C TIOMOLIBIO
CHMBOJIOB.
Pemartn

KBaApPAaTHBIC HCPABCHCTRBA,
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MCTIONB3YS TpapuuecKue MpeCTaBICHHs.
OcBanBaTh U IPUMEHATH HEPABEHCTBA MPU
[pELIEHNN Pa3JIMYHBIX 33/1a4, B TOM YUCIIE
MPAKTUKO-OPUEHTUPOBAHHBIX

Oynkiun  [KBagpatuunas pyHkius, e¢  [Pacno3HaBaTh BUABI H3y4aeMbIX (DYHKITHIA;
(16 1) rpaduk 1 cBOMCTBA. MJLTIOCTPUPOBATH CXEeMAaTHUYECKH,
[Tapabosia,k0OpAUHATHI OOBSICHATH  PacHoJIOKEHUE Ha
BEPILKHBI Tapaboibl, 0Ch KOOPJMHATHOM MJIOCKOCTU I'paKOB
CUMMETpPUHU TTapadoIIbI. ¢bynkunii Buna: y =kx, y=kx +b,y=k/x,y
CreneHHbIC (PYHKITUU C —ax2,y=ax3,y=v x,y=Ix1B
HaTypaJIbHBIMU 3aBUCUMOCTH OT 3HaYeHUH K03()(PUIINEHTOB;
MoKa3aTessiMu 2 U 3,UX OIUCHIBaTh UX CBOWCTBA.
rpaduKu 1 CBOMCTBA. Pacrio3naBaTh KBapaTUIHYIO (DYHKIIHIO 11O
['paduku dynkomii: y =kx, |popmyie. [IpuBoauTh mpumepsl
y=kx+b,y=k/Ix,y= KBapaTHYHBIX 3aBUCHMOCTEH U3 peabHOM
ax2, PKU3HH, (PU3UKH, TEOMETPUU. BBIABIATH 1
y=ax3,y=x,y=Ix1I 00001aTh 0cOOeHHOCTH TpaduKa
KBaJpaTUIHON (QyHKIMK y = ax2 + bx + c.
CTpouthb 1 N300paxaTh CXeMaTHYECKU
rpaduKy KBaApaTUYHbBIX QYHKIUH,
3aJJaHHBIX (OPMYIIaMH BH/IA y = ax2, y = ax2
+(q,y=a(x+p)2,y=ax2 +bx +c.
AHAJIM3UPOBATH U TPUMEHSTH CBOICTBA
M3Y4YEeHHBIX (DYHKIUH A7 UX TOCTPOCHUS, B
TOM YHCJIE€ C TOMOIIBIO IIU(PPOBBIX PECYPCOB
Hucnoseie [[loHATHE YMCIOBOI OcBauBaTh U IPUMEHSTH UHIEKCHBIC
MoCIe0BaTe MOCIeA0BATEIHLHOCTH. 0003HaYEeHHsI, CTPOUTDH PEUEBBIC

nmpHOCTH (15

)

Samganue

[1OCJIEI0BATEIbHOCTH
peKyppeHTHOI GpopmyIioil u
(bopmyIoii n-ro uieHa.
Apudmernueckas 51
reoOMETpUYECKast
rporpeccur. @opmyiibl n-ro
qsIeHa apu(MeTHUECKON 1
FEOMETPUYECKOU
MPOTPECCUI, CYMMBI
[IEPBBIX N YJICHOB.
M3o0paxeHue 4ieHOB
aprupMeTHUIeCKOU u
TEOMETPUYECKON ITPOrPECCUi
TOYKAMHU Ha KOOPJAMHATHOU
[JIOCKOCTH. JIMHENHBIN 1
PKCIOHEHIIMAJIBHBIN POCT.
CI105KHBIE NTPOLIEHTHI

Bricka3pIBaHUS C HCIIOJIB30BaHIEM

TCPMHHOJIOIUH, CBSI3aHHOM C ITOHATHEM
MMOCICA0OBATCIBbHOCTH.

AHaIM3UpOBaTh (HOPMYIY N-TrO yJjieHa
MMOCIEAOBATEIbHOCTH UM PEKYPPEHTHYIO
DopMyITy U BBIYUCIIATD YJICHBI
MOCJIEOBATEIbHOCTEH, 3aJIaHHBIX

ATUMHU (HOPMYIIaMHU.

Y cTaHaBJIMBAaTh 3aKOHOMEPHOCTD B
MMOCTPOECHUH  ITOCJIEIOBATEIBHOCTH, ECIIH
BBIIMCAHBI TIEPBBIE HECKOJIBKO €€ YJICHOB.
Pacnio3HaBaTh apuMeTHYECKYyI0 U
FEOMETPUUECKYIO IPOrPECCUU TIPU Pa3HBIX
crioco0ax 3aJjaHus.

Pemmats 3a1a4uu ¢ UCIOJIb30BaHKUEM (HOPMYIT
N-ro wieHa apupMeTHIecKoil u
TEOMETPUUYECKON MPOTPECCUI, CyMMBI
[EPBBIX N YWICHOB.

M300paxaTh 4iIeHbI MOCIEe10BATEIbHOCTH
TOYKaMH Ha KOOPAMHATHOM IJIOCKOCTH.
PaccmaTpuBaTh IpUMEpPHI IPOLIECCOB U
SIBJICHUM U3 PEAIbHON KU3HH,
WUTIOCTPUPYIOIINE N3MEHEHHE B

apuMeTHYeCcKoil mporpeccuu, B
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reOMETPUYECKOM Mporpeccuu; n300pakaTh
COOTBETCTBYIOIIHE 3aBUCHMOCTH
rpadu4ecKy.
Pemats 3a1a4n, CBI3aHHBIC C YUCIOBBIMU
MOCJIEI0BATEIbHOCTSAMH, B TOM YHCIIE 3a/1a41
U3 peasbHOM KU3HU C UCTIOJIb30BAHUEM
U(PPOBBIX TEXHOJIOTUI (97EKTPOHHBIX
Ta0nuI, rpadMuecKoro KalbKyIsaTopa
U T.I1.).
Perath 331241 Ha CIIOKHBIC IPOLICHTHI, B
TOM YHCJIE 33[]a4d U3 PeaIbHOM MPAKTUKH (C
MCIIOJIb30BAHUEM KaJIBKYIISATOPA).
3HAKOMUTBCS C HICTOPUEH Pa3BUTHS
MaTEMaTHKU

[ToBTOpEHME,
000011IcHHE,
crcTeMaTr3a
Vg 3HAaHUN
(18 )

Yucna v BbIYMCIEHUS (3aMKCh,
CpaBHEHHUE, ICUCTBUS C
NeCTBUTENILHBIMU YHCIIAMH,
YHCIIOBAs MPsAMasi; MPOLEHTHI,
OTHOILIEHHUS, TPOIIOPLIUY;
OKpYTJICHUE, IPUOITNKECHHE,
OLICHKA; PELIEHHE TEKCTOBBIX
3agaq apupMETHIECKUM
CIIocoOoMm)

AnreOpanyecKue BhIPAKECHHS
(mpeobpazoBaHue
anreOpanyeckux BhIPAKEHUH,
TOITYCTUMbIE 3HAYECHMSI )
DyHKIHH (TOCTPOCHUE,
CBOMCTBA U3yYEHHBIX
byHKIMii; rpaduveckoe
pelIeHre YPaBHEHUI U UX
CUCTEM)

OrniepupoBaTh NOHITHSIMHU: MHOKECTBO,
MMOJMHOKECTBO, ONEpallK  HaJ
MHO>KECTBaMU; UCTIOJIB30BaTh TpaduiecKoe
MpeCTaBICHUE MHOYKECTB JJIs1 OITMCAHUS
[pEAbHBIX MPOLIECCOB U SIBJIICHUM, TIPU
pelIeHnH 3a7a49 U3 IPYTUX y4eOHbIX
MPEAMETOB.

AKTyaJIu3upOBaTh TEPMUHOJIOTHUIO U
OCHOBHEIC JICHCTBHS, CBA3aHHBIC C YUCIIAMU:
HaTypaJbHOE YHUCIIO, IPOCTOE U COCTABHOE
YHCIIa, JETMMOCTh HATYPaJIbHBIX YHCEII,
MPU3HAKY JEJIMMOCTH, LEJI0€ YU CIIO, MOYJIb
YKcia, OOBIKHOBEHHAS U JICCSITUYHAS IpoOH,
CTaHJIAPTHBIA BHJI YUCIa, apU(HMETHUCCKUI
KBaJpaTHbI KOPEHb BBITOIHATH I€MCTBUS,
CpaBHUBATh U YNOPSAOYMBATH YUCIIA,
MPEACTABIISITH YUCIIa HA KOOPIMHATHOM
MPSIMOM, OKPYTJIATH YMCIa; BBITOJIHATD
MPUKUJIKY U OIICHKY pe3yJibTaTa
BBIUKCIICHUI.

PemmaTe TeKCTOBBIE 33/1a4U apUPMETHIECKUM
criocoO6oM. Pemiate mpakTU4eckue 3a1aqm,
Co/Iep KaIfe MPOIEHTHI, I0JIH, YaCTH,
BBIPAKAIOIINE 3aBUCUMOCTH: CKOPOCTh —
BpeMs — pacCTOsTHUE, IIeHa —
KOJIHMYECTBO— CTOMMOCTb, 00BEM pabOThl —
BpeMsi — MPOU3BOIUTEIHLHOCTH TPY/IA.
Pa30uparh peaibHbIe )KU3HEHHBIE CUTYAIIUH,
(hOopMyITUPOBATh X Ha S3BIKE MATEMATUKH,
Haxonutsb penieHue, npuMeHsis
MaTeMaTU4YECKUI ammnapar,
MHTEPIPETUPOBATH PE3YNIbTAT

OrnepupoBaTh MOHITHAMU: CTEMEHD C IETBIM
nmokasarenem, apugMeTHuecKuil KBaIpaTHbII
KOpEHb, MHOTOWIEH, ajredpandeckas qpoob,
TOXKJIECTBO.

BEImoIHATE OCHOBHBIE JEHCTBHS:
BBITIOTHSATH PacyeThl IO (hOpMyIiaMm,
peoOpa3oBHIBATH IIEIIbIE, JpoOHO-
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pallOHATIBHBIC BHIPAXKCHUS U BBIPAKCHUS C
KOPHSIMH, PEali30BbIBaTh Pa3I0KEHUE
MHOTOYJICHa HA MHOXKUTEIIH, B TOM YHCIIE C
MCIIOJIb30BaHKEM (HOPMYIT Pa3HOCTH
KBaJpaTOB U KBajJpaTa CyMMBbI U Pa3HOCTH;
HAXOJUTh JIOMYCTUMbIEC 3HAYCHUS
MEPEMEHHBIX JJIs1 IPOOHO-PAIIHOHAIBHBIX
BBIPAXKECHUM, KOPHEH.

MozenupoBaTh ¢ HOMOIIBIO (OPMYIT
peasibHbIE MPOLIECCHI U SBICHUS
OnepupoBaTh MOHATUAME: PYHKIHS, TpaduK
(GyHKIMH, HYJIH (PYHKITUH, TIPOMEKYTKH
3HAKOIIOCTOSIHCTBA, IPOMEXYTKU
BO3pacTaHus, yObIBaHUs, HaOOJIbIIee U
HaMMEHbIIIee 3HAYCHUS (PYHKITUH.
AHaJIM3UPOBATh, CPABHUBATDH, 00CYKIATh
CBOICTBA (PYHKIUH, CTPOUTH UX T'papUKH.
OnepupoBaTh MOHATUAMU: MIPsIMAs
[IPONOPLIUOHAIBHOCTD, 0OpaTHast
MPOMOPLUOHAILHOCTD, TUHEWHAs (QYHKIUS,
KBaspaTHuHas (QyHKIus, napadoia,
runepooa.

Vcrionp30BaTh TpaduKH I OTIPEIETICHUS
CBOICTB, MIPOLIECCOB U 3aBUCUMOCTEH, JIJIs
pemeHus 3aa49 U3 APYrux y4eOHbIX
MPEIMETOB U PealbHOM KU3HH;
MOJICIIMPOBATH C TOMOIIBIO TPapUKOB
[pealibHbIE MPOLIECCHI U SBICHUS.

Beipaxxats GopMyIaMu 3aBUCIMOCTH MEXTY
BEJIMYUHAMU

31ech MpeacTaBleHbl SJIEMEHTHI COJIEp)KaHHUS Kypca, W3ydyaBliuecs B 5—8 Kiaccax W TpeOyromue
MOBTOpeHUs1, 00001IeHNs U cucTeMaTu3anuu. OOpaiaThCcs K ’TOMY MaTepHaly MOXHO B BHJE aKLIEHTa Ha
3aBepIIAIOIIEM dTare W3ydeHHUs Kypca 9 Kilacca Wi paclpeiessiTh 10 COOTBETCTBYIOIIMM TEMaTHYECKUM
paszenam, U3y4yaeMbIM B T€UeHUE Y4eOHOro roa.

IIpu paszpaborke paboueil mporpaMMmbl B TEMAaTHYECKOM IUIAHUPOBAHUM JIOJDKHBI OBITH  yUTEHBI
BO3MO)XHOCTH HCIOJIb30BAaHUS AJIEKTPOHHBIX (LHM(PPOBBIX) 0Opa30oBaTEIbHBIX PECYPCOB, SBISIOLIUXCS
y4eOHO-METOJMUECKUMH MaTepuaiaMi  (MyJIbTUMEAMMHBIE NPOrpaMMbl, JJIEKTPOHHBIE YUYEOHMKH U
3aJJaYHMKH, DJIEKTPOHHbIE OMOIMOTEKH, BUPTyaJIbHbIE J1a0OpaTOPUHU, UTPOBBIE MPOTPaMMBbl, KOJUIEKIIHH
UG POBBIX 00pPa30BaTEIBHBIX PECYPCOB), UCIOIB3YEMbBIMU /11 OOyUEHHs] U BOCIMTAHUS Pa3IMYHbIX TPYII
10JIb30BAaTENeH, MPEACTaBICHHBIMU B AJIEKTPOHHOM (LHM(POBOM) BUAE U PEATN3YIOUIUMHU TUIAKTHYECKHE
Bo3MmoxkHOCTH MKT, coneprkanue KOTOPBIX COOTBETCTBYET 3aKOHOATEILCTBY 00 00pa3oBaHUU.
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IMPUMEPHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS». 7-9 KJTACCbI
HOEJIM U3YYEHUSA YYEBHOI'O KYPCA

«MaTtemMaTHKy yX€ 3aTeéM YYHTh HaJ0, YTO OHa yM B TMOPSAOK MPUBOIUT», — IMHCaT BETUKUN
pycckuii yuenbii Muxaun BacunbeBuu JlomoHOCOB. I B 3TOM COCTOMT OJIHA U3 JBYX IeJeld OOy4eHHS
reOMEeTPUH KaK COCTaBHOM 4acTW MaTEMAaTHKHU B IIKOJIE. DTOW LIEJIH COOTBETCTBYET JOKa3aTeiabHas JIMHUS
npenogaBaHus reomerpun. Cieays NpeacTaBIeHHON pabodell mporpaMMe, HauMHas ¢ CEAbMOrO Kilacca Ha
yYpOKax TeoMEeTpur OOYy4YaroIIMNCs YYUTCS MPOBOAUTH JOKA3aTENbHbIE PACCYKICHUS, CTPOUTH JIOTUYECKHE
YMO3aKIIOYEHUs, JTOKA3bIBaTh UCTUHHBIC YTBEPXKACHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOAHUTH
paccyXJeHus «OT MPOTUBHOIO», OTJIWYATh CBOWCTBA OT MPHU3HAKOB, (HOPMYIUpPOBATH OOpaTHBIE
YTBEp)KICHHsI. YUEHHUK, OBJIAJCBIINN MCKYCCTBOM pacCyXIaTh, Oy/leT MPUMEHSATb €ro U B OKPYXKaromei
xu3Hu. Kak nucan reomerp u negaror Urops @enoposud lapeirus, «101pM1, TOHUMAIOIIUMU, YTO TaKOE
JI0Ka3aTeJIbCTBO, TPYJHO U JaXX€ HEBO3MOXKHO MAaHUIYJIUpoBaTh». M B 3TOM COCTOUT Ba)xKHOE
BOCIIUTATEIbHOE 3HAUCHHE M3YyYEHHUS TCOMETPHUM, MPUCYIEE HWMEHHO OTEYECTBEHHONW MaTeMaTH4eCKOU
mKkoje. Bmecte ¢ TeM aBTOpbI HPOTrpaMMBbl MPEAOCTEPETAIOT YYHUTENS OT M3JIUIIHEro (opmainsma,
0COOCHHO B OTHOIIEHHM Hayal M OCHOBaHMWI reomerpuu. @paniry3ckuil matematuk JKan JlbeloHHE 1O
TOMY IOBOJY BbICKa3aica Tak: «UTo Kacaercs NENMKaTHOMW MpOOJIEMbl BBEIEHUS «AKCHOM», TO MHE
Ka)KeTCs, YTO Ha MEPBBIX MOpax HYKHO BoOOIe m30erarb MPOM3HOCHTH caMo 3T0 cioBo. C apyroi xe
CTOPOHBI, HE CJIEyeT YIycKaTb HU OJIHOM BO3MOXKHOCTH JaBaTh IPUMEPHl JIOTUYECKUX 3aKIHOUYEHMH,
KOTOpBIE KyJia B OOJbIICH Mepe, YeM Ues aKCHOM, SBIISIOTCS UCTUHHBIMH M €IMHCTBEHHBIMH JIBUTATENIMU
MaTEMaTHYECKOTO MBIIIUICHUS.

Bropoii 1enpio u3ydeHus reOMETpUH SIBISIETCA MCMOJIb30BaHUE €€ KaK MHCTPYMEHTA MPH PEIIeHUN
KaK MaTeMaTH4YeCKHX, TaK U MPAKTUYECKHUX 3aa4, BCTPEUAIOMINXCS B peaabHON ku3HH. OKOHUYMBIIMNA KypC
T€OMETPUHU IIKOJBHUK JOJDKEH OBITh B COCTOSIHUU OMPEACIUTh TEOMETPUUYECKYIO GUTYPY, OMHCATH CIIOBAMU
JaHHBIA YEepTE)K WM PUCYHOK, HAWTH IUIOLIAJb 3€MEJIBHOIO y4YacTKa, pacCUUTaTh HEOOXOIUMYIO IJIUHY
ONITOBOJIOKOHHOTO KaOens wWid TpedyeMble pa3Mepbl rapaxka JJjisi aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BEIYUCIUTENbHAS JTUHUS B U3yYCHUN TEOMETPHUHU B mIKouie. [laHHas mpakTHyecKasi JMHUS SBISIETCS
HE MeHee BaxHoM, ueM nepnas. Eme [lnaron npeanuceiBai, utodsl «rpaxaane [IpekpacHoro ropojia HH B
KOEM CITyJae He OCTaBIISUIM TEOMETPHIO, BEIb HEMAIIOBAKHO JIaXKe MIOO0YHOE e¢ MPUMEHEHHE — B BOCHHOM
Jiene Ja, BIPOYEM, M BO BCEX HayKax — JUIS Jy4YIIero MX YCBOEHHUS: MbI Bellb 3HaeM, Kakas OeCKOHe4YHas
pa3HuIa CYHIECTBYET MEX/y YEJTOBEKOM ITPUYACTHBIM K T€OMETPUU U HEMTPUYACTHBIMY. /{7151 3TOTO yunTesnto
peKoMeHayeTcs Moa0upaTh 3a/aud MPAKTUYECKOro XapakTepa JUIsl pacCMaTpUBAaeMBbIX TE€M, YUMTh JeTei
CTPOUTH MAaTEMAaTUIECKHE MOJEIH PEaTbHBIX )KU3HEHHBIX CHTYallli, TPOBOIUTH BBIYUCICHHS M OLICHUBATH
a/IeKBaTHOCTh TIOJIyU€HHOTO pe3ynbTara. KpailHe BakHO MOTUEpPKUBATh CBSI3U T€OMETPUU C JAPYTHMMHU
npeaMeTaMd, MOTHBHPOBATh HCIIONB30BAaTh ONPENCICHUS TEeOMETPHUYECKHMX (GUTyp | TOHSTHH,
J€MOHCTPHPOBATh NMPUMEHEHUE MOJIYYEHHBIX yMEHHUH B (U3MKEe M TEeXHHKE. OTH CBA3M Haumbosee SpKo
BUJIHBI B TeMax «Bektope», «Tpuronomerpuyeckue cooTHOUIeHUs», «Meron koopauHat»u «Teopema
[Tudaropanr.

B 3axmrouenue conuiemMcsi Ha BeTUKOro mMateMatuka u actpoHoma Moranna Kemsepa, uroOs! emie
pa3 MOAYEPKHYTh U METalpeAMETHOEe, U BOCIIUTATeIbHOE 3HaUeHHe reomeTpun: “Geometria una et aeterna
est in mente Dei refulgens: cuius consortium hominibus tributum inter causas est, cur homo sit imago Dei”1.

MECTO YYEBHOI'O KYPCA B YYEGEHOM IIJIAHE
CornacHo yuyeOHOMY IiiaHy B 7—9 kilaccax u3ydaercsi yueOHbIH Kypc «['eomerpus», KOTOPBIH
BKJTIOYAET CIIAYIOIINE OCHOBHBIE pa3/ieibl coaepkanus: «I'eomerpuueckue GUTypsl H UX CBOMCTBaY,
«M3MepeHne TeoMeTpUYECKHX BEIMYMHY, a Takke «JleKapTOBbI KOOPJMHATHI HAa IIOCKOCTHY», «BeKkTophi»,
«/IBmwxenns miockoctn» U «IIpeodbpazoBaHust mOT00U».
VY4eOHblil M1aH MpeycMaTpUuBaeT U3yueHne reoMeTpUr Ha 0a30BOM YpOBHE, HCXO/S U3 HE MeHee 68
y4eOHBIX 4acoB B y4eOHOM TO/1y, BCETo 3a TpHU rofa o0yueHus — He MeHee 204 yacos.
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COJEP)KAHUE YYEBHOI'O KYPCA (ITIO 'OJAM OB YYEHMUA)

7 xnacc
Hauanbnbie monsTusa reometrpun. Touka, npsimasi, OTPE30K, JIyd. Yroia. Buasl yrios. BepTukanbHbie u
cMeXHbIe yriibl. buccekrpuca yria. JlIomanasi, MHOroyroyibHUK. [lapaiienbHOCTh U IEPIEHIUKYISPHOCTD
IIPSIMBIX.
Cummerpuunsie purypsl. OCHOBHBIE CBOHCTBa OCEBON CUMMETpUU. [IpuMepbl CHMMETPHUU B OKpYKalOIIeM
MHUDE.
OcHOBHBIE TIOCTPOCHUS C TOMOIIBIO IUPKYIIS U uHelKu. TpeyronsHUK. Bricota, Meanana, OuccekTpuca,
UX CBOMCTBA.
PaBHOOE1peHHBII U PaBHOCTOPOHHUH TPEYTroJIbHUKU. HepaBeHCTBO TPeyroyibHUKA.
CBoiicTBa M IpU3HAKK PaBHOOEIPEHHOTO TPEYTOJbHUKA.
[Ipu3Haku paBeHCTBa TPEYTOJIbHUKOB.
CBolicTBa ¥ IPU3HAKY NTapaAJICNIBbHBIX NPsMbIX. CyMMa yIJIOB TPEYroJabHUKA. BHEIIHNUE yTIiibl
TPEYrOJIbHUKA.
[IpsamoyronbHbIN TpeyroabHUK. CBOMCTBO MEIMAHBI MPSIMOYTOJILHOTO TPEYTOJbHUKA, POBEICHHOM K
runorenyse. [Ipu3Haku paBeHCTBa PSMOYTOJIBHBIX TPEYTOJILHUKOB. [IpsIMOYTOIbHBIN TPEYroJIbHUK C
yriaom B 30°.
HepaBeHcTBa B reoMeTpHH: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOW, TEOpeEMa O
OosbleM yriie ¥ OoJbIIeH CTOPOHE TpeyroyibHuKa. [leprnenauKysisip 1 HaKJIOHHas.
I'eomeTprueckoe MecTo Touek. buccekTpuca yria u cepeJuHHbIA NEPIEHIUKYIIAP K OTPE3KY KaK
TrEOMETPUYECKUE MECTA TOYEK.
OKpy>KHOCTb U KpYT, XOpJla U JUaMeTp, UX CBOIcTBa. B3aumHoOe pacnonoxeHre OKpyKHOCTU U IPSIMOi.
KacarenbHast 1 cexymas K OKpy>KHOCTH. OKpy’>KHOCTb, BIIUCAaHHAs B yrojl. BnmcanHas u onucaHHas
OKPY>KHOCTH TPEYyTroJIbHUKA.

8 Kiacc
YerbipexyronpHuku. [lapamienorpamm, ero npusHaku 1 cBoiicTBa. YacTHble ciyyau napauienorpaMMoB
(mpsIMOYTOJILHUK, pOMO, KBaJpaT), X MPU3HAKU U cBOMcTBA. Tpaneuus, paBHOOOKast Tpanenus, e¢
CBOMCTBA U nIpu3HaKu. [IpsamoyronpHas Tpanenus.
Meton ynsoenust Menuansl. LlentpansHas cumMerpus. Teopema daneca u TeopeMa 0 MPONOPLHAOHAIBHBIX
OTpe3Kax.
CpenHue TMHMM TPEeyroibHUKA U Tpaneuuu. LleHTp Macc TpeyroabHuKa.
[Tonobue TpeyronbHUKOB, K03 uunent noaodus. Ilpusnaku nogodus TpeyroabHukoB. [Ipumenenue
10J100US MPH peIIeHUH MPAKTUYECKUX 3a/1a4.
CaoiicTBa muiomajei reomerpuieckux ¢uryp. @opMyiibl U1 IIIOMIAIN TPEYToJIbHUKA, TapajuleorpaMma,
poMba u Tpaneunu. OTHOLIEHHE IOl MOAOOHBIX QUTYp.
Brruncnenue niomaaei TpeyroabHUKOB M1 MHOTOYTOJIbHUKOB Ha KJI€T4aToi Oymare.
Teopema [Iudaropa. Ilpumenenue reopemsl [Tudaropa npu pemeHnn MpakTUYECKUX 3aa4.
CuHyc, KOCUHYC, TAHT'€HC OCTPOrO yria NpsMOYroJbHOrO TpeyrojibHUKa. OCHOBHOE TPUTOHOMETPUUECKOE
TOX7ecTBO. TpuroHomerpudeckue pyHkuuu yrios B 30°, 45° u 60°.
BnucanHble 1 IEHTpaIbHBIE YIUIBI, YTOJ MEXAY KacaTeIbHOW U XOPJOU. YTUIBI MEXAY XOpJaMu U
CEKyIIMMU. BrincaHHble ¥ ONMCaHHBIEC YETHIPEXYTOJbHUKH. B3aMHOE pacnosokeHne AByX OKPYKHOCTEM.
Kacanue okpyxnocteil. O0mine kacareiabHble K ABYM OKPYXHOCTSIM.

9 kiacc
Cunyc, kocunyc, TanreHc yriaoB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. POPMYIIBI
IIPUBEICHHUS.
Pemenue TpeyroapHuKOB. TeopeMa KOCUHYCOB U TE€OpEMa CUHYCOB. Penenne npakTH4ecKux 3a/1ad ¢
UCIIOJIb30BAaHUEM TEOPEMBIKOCUHYCOB U TEOPEMBI CHHYCOB.
[IpeobpazoBanne mogobus. [logobre cOOTBETCTBEHHBIX 3JIEMEHTOB.
Teopema o mpon3BeIEHUHN OTPE3KOB XOPJI, TEOPEMBI O IPOU3BENEHNUN OTPE3KOB CEKYILNX, TEOPEMA O
KBaJpaTe KacaTeJIbHOM.
Bekrop, nimHa (MOyIb) BEKTOPA, COHAPABIEHHBIE BEKTOPHI, IPOTUBOIOJIOKHO HAIIPABICHHbIE BEKTOPHI,
KOJUIMHEApPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEPALIMU HaJ BEKTOpamu. Pa3iioxkeHne BeKTopa 1o 1BymM
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HEKOJUIMHEapHbIM BekTopaM. KoopanHatel BekTopa. CkansipHOe IPOU3BEAECHUE BEKTOPOB, IPUMEHEHNUE AJIs
HAXO0XJCHUA JUIMH U YIJIOB.

JlexkapTOBbI KOOPAMHATHI HA TUNIOCKOCTH. Y paBHEHHUS MIPSIMON U OKPY>KHOCTH B KOOPAMHATAX, IEPECEUEHUE
OKPY>KHOCTEH U NMPsAMBIX. MeTO KOOpAUHAT U €r0 IPUMEHEHUE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. [{Ha okpyXHOCTH. ['pajiycHas u paguaHHas Mepa yria, BBIYUCICHUE
JUIMH OyT OKpyxkHOcTel. IInomane kpyra, cekropa, cerMeHra.

JIBI>KEHUSI IIJIOCKOCTH M BHYTPEHHHE CUMMETpHH (uUryp (31eMeHTapHbie npeacrasienus). [lapamienbHbrii
nepenoc. [IoBopor.

IJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUA NPUMEPHOM PABOYEMN
ITPOI'PAMMBI KYPCA (110 TOZJAM OB YYEHMUA)

OcBoenue yueOHOro Kypca «l'eomMeTpus» Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHus T0JKHO
o0ecreynBaTh JOCTIKEHHE CIEAYIOUINX MPEAMETHBIX 00pa30BaTeIbHbBIX PE3yJIbTaTOB:

7 xnacc
Pacrnio3HaBaTth M3y4eHHbIE TeOMETPUIECKUE (PUTYPHI, OTIPEIENIATh X B3aMMHOE PACIIONIOKEHHE, H300pakaTh
reoMeTpuyeckue (Urypbl; BBIIOIHITh YEPTEXKH IO YCIOBUIO 3amaud. M3MepsaTh NTuHEHHBbIE U YIIIOBbIE
BeIM4YMHBI. PemaTh 3a1a4u Ha BHIYMCIICHUE JITMH OTPE3KOB U BEJIMYMH YIJIOB.
Jlenate TpyOyrO0 OLIEHKY JHHEHHBIX M YIJIOBBIX BEJIMYMH IPEIMETOB B PEaTbHOM >KHU3HH, Pa3MepoB
MPUPOJHBIX 00BEKTOB. Pa3nnyare pa3mMepsl 3THX 00BEKTOB MO MOPSIKY BEIIMYHHEI.
CTpouTh 4epTekKHU K FTEOMETPUUECKHUM 3a7a4aM.
[lonb30BaTbcs  MpU3HAKaMU  paBEHCTBA TPEYrOJbHUKOB, HCIOJb30BaTh IPU3HAKM U  CBOMWCTBA
paBHOOEPEHHBIX TPEYTOJIBHUKOB MPHU PEHICHUH 33]1a4.
[IpoBOAUTDH TOTUYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM I€OMETPUUECKUX TEOPEM.
[lonb30BaTbcsi MOpU3HAKAMM  PABEHCTBA  IPSMOYTOJIBHBIX  TPEYrOJbHHUKOB, CBOHCTBOM  MEUAHBI,
IIPOBEJCHHON K TUIIOTEHY3€ NMPSAMOYIOJIbHOIO TPEYTOJIbHUKA, B PELICHUN T€OMETPUUECKUX 3aj1au.
Onpenensts NapajuIeNbHOCTh NPSAMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HHUMH CEKyIlas.
OnpenensTs MapaieNbHOCTh NPSIMbIX C MOMOILBIO PAaBEHCTBA PACCTOSHUI OT TOYEK OAHOM HpPSIMOM 10
TOYEK APYrou MpsMOMu.
Pemate 3amaum Ha kieTyaroi Oymare.
ITpoBOIUTH BHIYMCIIEHUS M HAXOAUTh YHCIIOBBIE M OyKBEHHbIE 3HAYEHUS YIJIOB B TEOMETPUUYECKHX 3a7a4ax C
HCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTrOJIbHUKOB M MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX MpPU
NIEPECEUEHHH JIBYX MapaJUIEIbHBIX IPSIMBIX CEKylIeH. Pemars npakTuyeckue 3a1aui Ha HaXOXKACHHUE YTIIOB.
Bnanerp moHsATHEM T€OMETPUYECKOTO0 MECTa TOUEK. YMETh ONPEesATh OMCCEKTPUCY YIJIa U CepeIMHHBIN
MEPIEHIUKYIISAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOUEK.
®opMyIMpoBaTh ONPEIEICHUS] OKPY)KHOCTH U Kpyra, XOpJbl U JHaMeTpa OKPYKHOCTH, MOJIb30BaThC MX
CBOMCTBAMH. YMETh IPUMEHSTh 3TU CBOWCTBA MPU PELICHUM 3a/1ad. BiaaeTs MOHATHEM ONMMCAHHOM OKOJIO
TpPEeYroJbHUKa OKPYKHOCTH, YMETh HaXOAUTh e€¢ 1eHTp. [lonb3oBaThest pakTaMu O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTOJIbHMKA IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEIMHHBIE NEPIEHIUKYIAPHl K
CTOPOHAM TPEYTOJIbHUKA MEPECEKal0TCs B OJIHOM TOUKE.
Bnagers mnoHATHEM KacaTeIbHOM K OKPYXHOCTH, IIOJIB30BAThCS TEOPEMOM O TNEPHEHAMKYISIPHOCTH
KacaTelbHOW U pajJinyca, TPOBEICHHOTO K TOUKE KacaHusI.
[Tonp30BaThCsA NPOCTENILINMU FT€OMETPUUECKMMH HEPABEHCTBAMH, IOHUMATh UX MPAKTUYECKUN CMBICI.
[IpoBOANTH OCHOBHBIE T€OMETPUYECKHE MTOCTPOCHHS C TOMOIIBIO UPKYJIIS U IMHEHKH.

8 xiracc
Pacnio3HaBaTh OCHOBHBIE BU[IbI YETHIPEXYTOJIBHUKOB, UX 3JEMEHTHI, MOJIb30BAaThCA HX CBOMCTBAMHU MpHU
pEIIeHNN TEOMETPUIECKUX 3a71a4.
[IpuMeHATH CBOMCTBA TOUKH MEPECEUEHUsI MEIUAH TPEYroJbHUKA (LIEHTPA MacC) B PEIICHUH 3a/a4.
Bragete monsiTHeM cpeqHEN JMHUM TPEYrOJbHHKA W TPANeluH, NIPUMEHATh UX CBOMCTBA NPU PEIICHUH
reomerpuueckux 3anad. [lomp3oBarbes Teopemoint daneca U TeOpeMoOl O MPOMOPLMOHAIBHBIX OTpE3Kax,
MIPUMEHATD UX JJISI pEUICHUsI TPAKTUYECKHX 3a]1ay.
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[TpuMeHATH PU3HAKH MTOJO0US TPEYTOJILHUKOB B PEIICHUH F€OMETPUUECKUX 3a/1a.
[Tonwp3oBatbest Teopemoii [ludaropa mist pemeHUss reoMETPHYECKUX W MpakTHYecKux 3anad. CTpouTh
MaTEMaTHYECKyl0 MOJEJIb B IPAKTHMUECKHUX 33Jadyax, CaMOCTOSITENIbHO JAeNaTh 4YEepTeK M HaXOOUTh
COOTBETCTBYIOIIUE JAJTUHBL.
Bnagerp NOHATHSAMM CHUHYCa, KOCHMHYCAa M TaHI€HCA OCTPOrO YIJia IpPsIMOYTOJIBHOI'O TpPEYroJbHUKA.
[Tonb30BaTbCs STUMH MOHATUSAMU 7151 pELICHUS MPAKTUYECKUX 3a/1ad.
Bbraucnare (pa3nmu4HbIMH CIIOCO0aMM) IJIOMIAJb TPEYTOJIbHUKA M IUIOMIAJAW MHOTOYTOJNIBHBIX (HUTYp
(monb3ysich, € HEOOXOAUMO, KaNbKyasiTopoM). [IpUMeHATH MONydYeHHbIE YMEHHUSI B MPAKTHYECKHX
3a/1a4ax.
Brnagets mOHATUSAMU BIMCAHHOTO U LIEHTPAJIIBHOTO YIJIa, HCIOIb30BaTh TEOPEMBI O BIIMCAHHBIX YIJIax, yriax
MEX1y XOpJlaMu (CEKYIIMMU) U yIJle MeX/1y KacaTeJIbHON U XOpAOH IIPU PELLIEHUU T€OMETPUUECKHUX 3a]1a4.
Brnagets nmoHsATHEM ONMHMCAHHOTO YETHIPEXYrOJbHUKA, TPUMEHSTh CBOWCTBA OMHCAHHOTO YETHIPEX YT OIbHUKA
IIpU pELICHNH 3a/au.
[IpuMeHsTh MOTydYeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTHh MaTeMaTHYeCKHe MOJENHU Ui 33ad peabHOM
KHU3HH W TPOBOJUTH COOTBETCTBYIOIIME BBIYHMCICHUS C TPUMEHEHHEM IM0J00UsS U TPUTOHOMETPHH
(MoJTB3ysCh, Ilie HEOOXOIUMO, KATBKYIIATOPOM).

9 kiacc
3HaTh TPUTOHOMETpUYECKUE (DYHKIUU OCTPHIX YIJIOB, HAXOAUTh C WX MOMOIIBIO Pa3IHYHbIE IJIEMEHTHI
MIPSIMOYTOJIBHOTO TPEYroJIbHUKA («pELIEHHE NPSIMOYTOJbHBIX TPEyrojJbHUKOB»). HaxonuTh (¢ momolsio
KaJIbKYJSATOPA) AJIMHBI U YTJIbI JJ1s1 HETaOJMYHbBIX 3HAYCHUI.
[Tonb30BaTbes popMysiaMu NPUBEIAECHUSI U OCHOBHBIM TPUTOHOMETPUUECKUM TOXKIECTBOM JIJISl HAXOXKACHUS
COOTHOIIEHUI MEXIY TPUTOHOMETPUYECKUMHU BEITMUYNHAMHU.
Hcnonp30BaTh TEOPEMbl CHUHYCOB M KOCHMHYCOB ISl HAXOXKICHMSI Pa3IMYHBIX 3JIEMEHTOB TPEYroJIbHUKA
(«pelieHue TPEyroibHUKOBY), IPUMEHSTh UX MPU PEIICHUU T€OMETPUIECKUX 3a/1a4.
Bnanerr moHATHAMH TpeoOpa3oBaHHMA TOJOOMS, COOTBETCTBEHHBIX OJJIEMEHTOB IMOJOOHBIX (uTyp.
[Tonb30BaTbes CBOMCTBaAMH MOAOOME MPOU3BOJIBHBIX (UTYP, YMETh BBIYUCIATH AJUHBI U HAXOAUTH YIIIBI Y
no100HBIX ¢uryp. [IpumMeHsaTs cBoiicTBa MOJO0MS B MPAKTHUYECKUX 3ajadax. YMeETb NMPUBOJUTH MPUMEPHI
MO0OHBIX (PUTYP B OKPYKAIOIIEM MUDE.
[lonb30BaTbcs TeopeMaMu O IPOU3BEACHMHM OTPE3KOB XOpJ, O IPOU3BEIEHUU OTPE3KOB CEKYIIHMX, O
KBaJipaTe KacaTeabHOM.
[Tonb30BaTbcs BEKTOPaMH, IOHUMATh UX T€OMETPUYECKUI U PU3NUECKUI CMBICIT, TPUMEHSTh UX B PELLICHUU
reOMeTpHUECKUX U (pu3nueckux 3agad. [IpuMeHsATHh cKalsipHOE MPOM3BENEHUE BEKTOPOB Ul HAXOXKJICHHS
JUIVH U YTJIOB.
Ilonp30BaTbcs METOAOM KOOPAMHAT HA IUIOCKOCTH, INPUMEHATH €r0 B PEIIEHUU TIE€OMETPUYECKHX H
MPaKTUYECKHX 3aj1au.
Bnagers NOHATHAMM IPABUJIBHOTO MHOTOYTOJIBHUKA, JJIWHBI OKPY)KHOCTH, JJIMHBI OYI'M OKPYXHOCTH H
paZiMaHHON MepHI yIila, YMETh BBIUUCIATH IJIOIIAAb Kpyra U ero yactei. [[puMeHsTh noydyeHHbIE YMEHHUSI B
IIPAKTUYECKUX 3a7adax.
HaxoauTs ocu (Mu LEHTPbl) CUMMETPUU QUTYD, TPUMEHSTh JBUKEHUS IIJIOCKOCTH B MIPOCTEHIINX CITydasix.
[IpuMeHsITh MOTY4YEHHBIE 3HaHUS HA MPAKTUKE — CTPOUTH MAaTEMaTHYECKHE MOJENN Ul 3alad PEabHOU
KU3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIYUCICHUS C MPUMEHEHHEM IOAO0OUS U TPUTOHOMETPUUYECKUX
GbyHKUIMH (TOJIB3YSICh, T7Ie HEOOXOIUMO, KAJIbKYIIITOPOM).
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TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA(IIO I'OJAM OBYUYEHMUS)

7 kaacc (He MeHee 68 1)

Ha3zsanue OCHOBHBIE BUIBI AEITSILHOCTU DIJIEKTPOHHBIE
pasnena OCHOBHOE coJiepyKaHue 00yJaroImuxcs (umdpoBbie
(TembI) Kypca 00OpasoBarenbH
(ducmno bI€ PECYPCHI)
YacoB)

IIpocreiimume [[Ipocreiimme reomerpudeckue |[POpMyIupOBaTh OCHOBHBIE IIOHATHUS U

reoMeTpHUYeCK 0OBEKThI: TOUKH, PSMBIE, JIydd 0npeaeneHus. Pacno3HaBaTh H3yuyeHHbIE

ue Gurypsl u
WX CBOMCTBA.
M3mepenue
reOMETPHUECK
MX BEJINYUH

(14 )

U YTJIbI, MHOTOYT OJIbHHUK,
nomanas. CMexHbIe U
BepTUKaJIbHBIE YIIbl. PaboTa ¢
[POCTEHIINMU YePTEKAMH.
3MepeHne JIMHENHBIX U
YTJIOBBIX BEJIMYHH,
BHIYMCIICHHE OTPE3KOB H YIJIOB.
[lepumetp u miomaab Guryp,
COCTaBJICHHBIX W3
[PSIMOYTOJIBHUKOB

reoMeTpUUECKUe (PUTypHI, ONPEIETATh UX
B3aMMHOE PACIIOJIOKEHHE, BBIIIOIHATD
YEepTEkK 10 yCIoBulo 3anauu. [IpoBoauts
[IPOCTEHNIINE TOCTPOCHHUS C IIOMOILBIO
LIUPKYJIS U JIMHEWKU. M3MepsaTh
NIMHEHHBIE U YIJIOBBIE BEJIUYHHbI
FEOMETPUYECKUX U ITPAKTUYECKHUX
00bEKTOB. OIpenenaTh «Ha Ii1a3»
[pa3Mepbl peaIbHbIX 00BEKTOB, IPOBOJIUTD
rpy0yto OLIEHKY MX pa3MepoB.

Pemrate 3a1aun Ha BEIYKMCIICHUE JUIMH
OTPE3KOB U BEJIWYUH YIJIOB. Pemars
3a/1a4M Ha B3aMMHOE PACIIOJI0KECHHUE
reomerpuueckux ¢uryp. [lpoBoauts
KJIACCU(UKALIMIO YTJIOB, BEIYUCIATH
NIMHEIHBIE U YIJIOBBIE BEJIUYMHBI,
MPOBOJINTH HEOOXOAMMEBIE JOKA3aTEIbHbIC

paccyKIeHHUs.
3HAKOMUTbHCS C UCTOPUEN pa3BUTHUS
reoMeTpHH
HaszBanne OCHOBHBIE BUBI ACATCIIBHOCTH 3H€KTpOHHBIC
paznena OCHOBHOE coJepKaHue 00yJaroImuxcs (undposble
(Tembl) Kypca 00pazoBarenbH
(dncio bIE PECYPCBHI)
YacoB)
Tpeyronsauk [[IoHsTHE O PaBHBIX Pacrio3HaBaTh mapsl  paBHBIX
144 TPEYTOJbHUKOB HAa TOTOBBIX YEPTCIKAX (C
(22 4) TPEYTOJAbHUKAX M TIEPBUYHBIE  [yKA3aHUEM IPH3HAKOB).

[IpencraBieHus O paBHBIX
(KOHTPY?HTHBIX) (PUTYypaXx.
Tpu nmpu3Haka paBeHCTBa
TPEYrOJIbHUKOB.

[ [pn3HaKy paBeHCTBA
[IPSIMOYTOJIBHBIX
TPEYroJIbHUKOB. CBOMCTBO
Menuansl IpSAMOYTOJIBHOTO
TPEYroJIbHUKA.
PaBHOOEIpeHHBIE U
[PaBHOCTOPOHHHUE
TpeyrojdbHuKH. [Ipu3Haku n
CBolicTBa paBHOOEIPEHHOTO

TPEYroJIbHUKA.

BriBouTh cieacTBus (paBEHCTB
COOTBETCTBYIOLINX 3JIEMEHTOB) U3
[PaBEHCTB TPEYIOJILHUKOB.
DopMyIupoBaTh ONpPEACICHHS:
OCTPOYTOJIBHOTO, TYIOYTOJIBHOTO,
MPSIMOYTOJIBHOT0, PABHOOEIPEHHOTO,
[PAaBHOCTOPOHHETO TPEYTOJILHUKOB,
OUCCEKTPUCHI, BBICOTHI, MEIUAHBI
TPEyrOIbHUKA; CEPEIMHHOTO
MEepIeHANKYIIsIpa OTpe3Ka; mepuMeTpa
TPEYTOJIbHUKA.

DopMynTupoBaTh CBOMCTBA U MPU3HAKU
[paBHOOEPEHHOTO TPEYrOJIbHUKA.
CTpouTh YepTeKH, peliaTh 3a/1auu C
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[IpoTuB GomnbIIel CTOPOHBI
TPEYroJabHUKA JIEKUT OONIbIIUI
yrodt. [Ipocreiimue
HEPAaBEHCTBA B TEOMETPUH.
HepaBeHCTBO TpeyroyibHUKA.
HepaBeHCTBO JIOMAaHOM.
[IpsAMOYTOJIBHBIN TPEYTOIBHUK
c yriioM B 30°. IlepBbie
MOHSTHS O I0Ka3aTeIbCTBaX B
FEOMETPUH

MMOMOIIBIO0 HAXO0XKICHUS PABHBIX
TPEYTOJILHUKOB.

[TpuMeHsITh MPU3HAKKA PAaBEHCTBA
MPSIMOYTOJIBHBIX TPEYTOJIHHUKOB B
3agadax.

Vcnonp30BaTh UPPOBBIE PECYPCHI IS
MCCIICIOBAaHUS CBOWCTB M3Y4aeMbIX
dburyp.

3HAKOMHTBCS C UCTOPUEH Pa3BUTHUS
reOMETPHH

[lapamnenshsl [lapamiensHble npsMble, UX DopMyIMpOBaTh MOHATHE NAPALIEIbHBIX
€ IIpsAMBIE, cBoMcTBa, [14THII IOCTYIAT [PAMBIX, HAXOAUTb IPAKTUYCCKUE
cymMma yriioB |[EBkiuna.Hakpect nexamue, [pumepbl. U3ydath CBOMCTBA YIJIOB,
TpPEyroJIbHUKA COOTBETCTBEHHBIE U 00pa30BaHHBIX MIPU EPECCUCHUN
(14 9) OIHOCTOPOHHUE YTJIbI MapajIeIbHBIX IPSIMBIX CEKYLICH.
(oOpa3zoBaHHBIC TTPU [IpoBOAUTH TOKA3aTEIHCTBA
[IEPECEUCHUN NTAPAIIJICNIBHBIX  [TAPAJIJIEIBHOCTH JIBYX IPSIMBIX C
[PSIMBIX CEKYIIEH). MOMOIIIBIO YTJIOB, 00Pa30BAHHBIX MPU
[Tpu3Hak napawuieaIbHOCTU [IEPECEUCHUH ITUX NPSAMBIX TPEThEN
[IPSIMBIX YEPE3 PAaBEHCTBO MPSIMOM.
PaccTOSHUM OT TOYEK OJHOM  |[BBIUMCIIATH CyMMY yIVIOB TPEYTOJIbHUKA U
[IPSIMOM 10 BTOPOU IIPSIMOA. MHOT'OYTOJIbHHKA.
CymMa yriioB TpeyroibHuKa 1 [HaxoauTh 4ucIoBble U OyKBEHHbIE
MHOI'OYTOJIbHUKA. 3HAUEHUS YIJIOB B TEOMETPUUECKUX
BHenHue yriel TpeyrojabHUKa [3aadax ¢ UCIOJIb30BAHUEM TEOPEM O
CyMME€ YIJIOB TPEYTOJIbHUKA U
MHOTOYTI'OJIbHUKA.
3HAKOMMTbHCS C UCTOPUEN pa3BUTHUS
reOMETPHUH
OkpykHOCTb |OKPYXHOCTb, XOPJIbI U @OopMynMpOBATH ONIPEACIICHHUS:
U KPYT. TMaMETPBbI, UX CBOWCTBA. OKPY>KHOCTH, XOpJbl, AMAMETPA U
['eomerprnueckKacarenbHas K OKpY’)KHOCTH.  [KacaTeJIbHOW K OKpYKHOCTH. M3yuaTh ux
ne OKpy’>KHOCTb, BIIUCAaHHAs B CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEXKHU.
[Toctpoenust |yroun. [lonarue o I'MT, HccenenoBaTh, B TOM YMCIIE UCTIOIB3YS
(14 v) [IPUMEHEHUE B 33J]a4ax. UG POBBIE PECYPCHI: OKPYKHOCTb,

brccekTpuca 1 cepeuHHBII
TIEPIICHIUKYJISP KaK
TEOMETPUUYECKHE MECTA TOYEK.
OKpy’>KHOCTb, OIIMCAHHASL OKOJIO
TpeyrojbHuKa. Brincannas B

TPEYrOJIbHUK OKPYKHOCTb.

BIMCAHHYIO B YTOJI; HEHTP OKPYKHOCTH,
BIIMCAHHOW B yI'OJI; pABEHCTBO OTPE3KOB
KacaTeJIbHBIX.

cmonb3oBath MeTod I MT mnsa
TOKA3aTeNIbCTBA TEOPEM O MEPECECUEHUN
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IIpocreiimune 3a1aun Ha
[OCTPOCHUE

OUCCEKTPUC YITIOB TPEYTOJIbHUKA U
CEepPEIMHHBIX NEPIIEHINKYIISPOB K
CTOPOHAM TPEYTOJbHUKA C TOMOIIBIO
I'MT. OBnaneBath IOHITHSIMA
BIIMCAHHOW U ONKMCAaHHOM OKPYKHOCTEN
TPEyroJIbHUKA, HAXOIUTh LIEHTPBI 3TUX
OKPY>KHOCTEH.

Pemrate OCHOBHBIE 33141 Ha
[MOCTPOCHHUE: YIJIa, PABHOTO JAaHHOMY;
CEepPEIMHHOTO MEPIECHINKYIApa TaHHOTO
0Tpe3Ka; MPSMOM, MPOXOAIIEH Yepes
NAHHYIO TOYKY U NEPIEHANKYIISIPHON
MaHHOW TIPSIMOM; OMCCEKTPUCHI JAHHOTO
yTJI1a; TPEYTrOJIbHUKOB 10 PAa3JIMYHbIM
SJIEMEHTaM.

3HAKOMUTBCS C HCTOPUEHN pa3BUTHS
reOMETPUU

[ToBTOpEHME,
0000IIeHNe
3HAHUH (4 9)

[ToBTOpEeHME M 0000IIIEHNE
OCHOBHBIX ITOHITHH Y METOIOB
Kypca 7 kilacca

Pemath 3a1auu Ha MOBTOPEHUE,
WJUTFOCTPUPYIOIINE CBI3U MEKITY
[Pa3TUYHBIMU YaCTSIMU Kypca

8 kiacc (He meHee 68 4)

Hazpanue
pazznerna
(Tembl) Kypca
(4ucio 4yacoB)

OCHOBHOE coJiepKaHUE

OCHOBHBIE BUBI ACITEILHOCTU
00yJaronmxcs

DIIEKTPOHHBIE
(undpoBbIe
oOpa3oBaTeibH
bI€ PECYPCHI)

Uetbipexyron
bHUKH (12 1)

[Tapannenorpamm, ero
MPU3HAKU U CBOKCTBA. YacTHbIE
Cy4ad nmapajyieJJorpaMMoB
(TpSIMOYTOIBLHUK, POMO,
KBa/paT), UX MPU3HAKU U
cBolcTBa. Tpameuus.
PaBHOOOKAS ¥ TPSMOYTOJIBHAS
Tparneuuu.

'Y 1BoeHWEe MeTUaHEbl.
LleHTpanbHasi CHMMETPUS

M300paxaTh 1 HAXOAUTH Ha YepTE)Kax
YETHIPEXYTOJIbHUKU Pa3HbIX BUJOB U UX
AIIEMEHTHI.

DopMynHpOBaTh ONPENEICHHUS:
napajuiesiorpaMma, NpsiMoyroibHHKA,
pomOa, KBajapaTa, Tparneiu, paBHOOOKOM
Tpanenuu, TpsIMOYTOJILHOMN TPaIeIHH.
/loka3bIBaTh M UCMOJIB30BATH MPU
pellIeHnH 3a]a4 PU3HAKU U CBOWCTBA!
napajuiesorpaMmma, nIpsiMOyrojibHUKa,
pomOa, KBajapara, Tpanelu, paBHOOOKOM
Tpaneuuu, TpsIMOYroJbHON Tpamneiuu.
[IpuMeHATh METOJT yIBOCHUS MEIUAHbI
TPEYrOJIbHUKA.

M crionp30BaTh U(PPOBBIE PECYPCHI IS
MCCIIEI0BAHUS CBOMCTB N3y4aeMbIX
buryp.

3HAKOMUTBCS C UCTOPUEN pa3BUTHUS

FEOMETPHUH
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Teopema

Teopema Paneca u Teopema o

[IpOBOIUTE MOCTPOEHHUS C TIOMOILBIO

Daseca u [TPONTOPLIMOHAJIBHBIX OTPE3KAX. [IMPKYJI U TMHEUKH C HCIOJIb30BAHNE
reopemMa o CpenHsist TMHUS TPEyroJbHUKA. TeopeMbl Daseca U TEOPEMBI O
nponopuuona [Tpanenus, e¢ cpeaHsas IMHAS. [TPONOPLUUOHAIBHBIX OTPE3KAX, CTPOUTH
UIBHBIX [IporiopLioHa/IbHBIE OTPE3KH, [UETBEPTHI  MPONOPLHUOHAIBHBII
OTpe3Kax, [IOCTPOCHHUE YETBEPTOTO OTPE30K.
MOJ00HBIE  [IPONOPLHOHAIBHOTO OTpe3Ka. [[IpoBOAUTE 10KA3aTENBCTBO TOTO, YTO
TpeyroapbHUKH (CBOKCTBA IEHTPA MaccC B MeEIMAaHbI TPEYTOJIbHUKA [IEPECEKAOTCS B
(15 1) TpEyrOJIbHUKE. OIHOW TOYKE, U HAXOAUTH CBS3b C
[TonoGHbIe TpeyronbHUKU. TpH [IEHTPOM Macc, HAXOAUTh OTHOILLEHHE, B
MpU3HAKA MOI00MS KOTOPOM MEJUaHbl AEIATCS TOUKON UX
TPEYrOJIbHUKOB. [EepPECCYCHUS.
[TpakTuyeckoe nmpumenenue  [HaxonuTs mogoOHbIE TPEYTOJIBHUKH HA
rOTOBBIX YEPTEkKaAX C yKa3aHUEM
COOTBETCTBYIOLINX MPU3HAKOB MOAO00HS.
Pemiate 3a1a4u Ha IOAOOHbIE
TPEYrOJIbHUKHU C IIOMOUIbIO
CaMOCTOSITEJIBHOTO IIOCTPOCHHUS
YepTeKEeW U HaXO0XKIECHUS 0T0OHBIX
TPEYrOJIbHUKOB.
[IpoBoanUTE  JOKA3aTeNbCTBA c
MCIIOJIb30BaHUEM ITPU3HAKOB O00US.
Jloka3bIBaTh TPH MPHU3HAKA MTOI00MS
TPEYrOJIbHUKOB.
[ IpyMEeHSTH MOJIy4€HHbIE 3HAHUSI IPU
peleHnn reOMETPUUYECKUX "
MPAKTUYECKUX 3ajay.
3HAKOMUTBHCS C UCTOPUEN pa3BUTHUSA
reoMeTpun
[Tnomans. [Tousarue 06 oOuieii Teopun OBnazneBarb IEPBUYHBIMU
Haxoxnaenue [miomany. MpeJICTaBICHUSIMUA 00 00111el Teopun
miomaned  |[@opmyibl s momanu rutommaau (Mepsl), GopMyIupoBaTh
TPEYrOJbHUKO TPEYTOJIbHUKA, CBOICTBa MJIOLIAAH, BBISICHATH X
B U rapajuiesiorpaMmma. HaTJIAHBIA CMBICI.
MHOroyrojibH |[OTHOIIEHHE TUIoanen BeiBoiuTh  (opMyIIBI iouiaau
bIX QUTYp.  [TPEYTOJBHUKOB C OOIIUM napajuleJiorpaMma, — TPEYrOJIbHHKA,
[Tmomann OCHOBaHUEM HJIN OOLIe Tpaneuuu u3 GopmyIbl IIIOMATU
MOJOOHBIX  [BHICOTOM. Bbruucnenue  [mpsMoyrojbHHKA (KBaJgpata).
¢uryp (14 1) |momaaen cI0KHBIX GUTYP Bb1BONUTE (hOPMYIIBI ITOIATT

4yepes pa30NeHre Ha 4YacTu U
TOCTPOCHHUE.

[Tnomanu ¢uryp Ha KiIeT4aToi
Oymare.

[Tnomaau mogoOHBIX uryp.
BrruncieHue miomanaei.
3ajaud ¢ NTPaKTUYECKUM
coaepkanueM. Perienue 3agau
C TIOMOIIBIO METOJIA
BCIIOMOTATEIILHON ILIOMIAIN

BBIITYKJIOTO YETBIPEXYTOJIbHUKA YEPE3
TUaroOHaJIA U YroJl MEKy HUMHU.
HaxonuTs miomanu guryp,
M300paXCHHBIX Ha KJIeT4aToi Oymare,
MCIIOJIb30BaTh pa30MeHne Ha YacTH U
ITOCTPOEHUE.

Pa3z0upaTh npruMephl UCTIONb30BAHUS
BCIIOMOTaTeNbHOM MIIOMAAN IS pEIICHUs
TEOMETPUYECKUX 3a/ad.

Haxomuth momiaau mogo0HbIX Guryp.
BbruucnsaTe  IUIOMIAgU pa3IMYHbIX
MHOTOYTOJIbHBIX (QUTYD.

Pemarh 3a1a4u Ha II0LIab C

MPAKTUICCKUM COACPIKAHNEM
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Teopema Teopema [Iudaropa, e¢ JlokasbiBaTh Teopemy Iludaropa,
[Tudaropau |10Ka3aTeILCTBO U [HCTIOJIb30BAThH
Hayaia npuMmenenne. OOpaTHas €C B IPAKTUYECKUX BHIYUCIICHUSIX.
TpuroHoMmeTp reopema [ludaropa. DopMyIUPOBATH ONPEICITCHUS
uu (10 u) Ornpenenenue TPUTOHOMETPUYECKUX (QYHKIIHA OCTPOTO
TPUTOHOMETPUYECKHUX (YHKIIHIYTIIa, IPOBEPITh UX KOPPEKTHOCTb.
OCTpOro yria, BbIBOIUTH TPUTOHOMETPUUECKUE
TPUTOHOMETPUYECKHUE COOTHOULIEHUS B IPSMOYTOJIbBHOM
COOTHOLIECHUS B TPEYrOJIbHUKE.
[PSIMOYTOJIBHOM TpeyroyibHUKe.lccieqoBaTh COOTHOIIEHUS MEXKIY
OcHoBHOE CTOpOHaMHU B MPSIMOYTOJIbHBIX
TPUTOHOMETPUUYECKOE TpeyrojibHUKax ¢ yriiamu B 45° u 45°; 30°
ToX1ecTBO. COOTHOIIEHUS m 60°.
MEXy CTOPOHAMHU B Vcnonb30Bath (hOpMYIIbl IPUBEACHUS U
MPSIMOYTOJIBHBIX OCHOBHOE
TPEyroJIbHUKAX C yriamu B 45° TPUTOHOMETPUYECKOE TOKAECTBO
n 45°; 30° u 60° JUIE  HaXOXKJICHMS
COOTHOILIECHU
MEXy TPUTOHOMETPUUECKUMHU
(YHKIUSMEU pa3IUYHBIX OCTPBIX YIJIOB.
[IpuMeHATH MOTyYeHHbIC 3HAHUS U
YMEHUS [IPU PEILICHUH MPAKTHYECKUX
3a/1ay.
3HAKOMUTBCS C UCTOPHEN pa3BUTHUS
reOMETPUU
Yrubl B Bnucanneie u neHTpanbHble [ POpMYIMPOBATH OCHOBHBIE ONPEEIICHMUS,
OKPY>KHOCTH. [YIJIbI, YTOJI MEXAY CBSI3aHHBIE C YTJIAMH B Kpyre (BIUCAHHBIN
Brircannble U [KacaTeNbHON U XOpAOW. YTIIbl  [yroJl, IEHTPAIbHBIN Yrom).
OMHUCAHHBIE  MEXAY XOpJaMu U CeKylmuMu. [HaxonuTe BIUCAaHHBIC YTJIbI,
YEThIPEXYyroJib BricaHHbIe U ONTMCAHHbBIE OIUPAIOIINECS HA OJIHY YTy, BBIYUCIIATD
HUKH. YETBIPEXYTOJILHUKHU, UX YTJIBI C TIOMOII[BIO TEOPEMBI O BITUCAHHBIX
KacarenbHble [TPU3HAKHU U CBOMCTBA. YTJIaX, TEOPEMBI O BIMCAHHOM
K [IpuMeHeHne STUX CBOMCTB MPH [UETHIPEXYTOJIHHUKE, TEOPEMBI O
OKPY’KHOCTH. [PEIIEHUH F€OMETPUUECKHUX LeHTpaibHOM yriie. Mccnenosars, B ToM
Kacanue 3ajad. YHCIIE C TOMOIIBIO IM(PPOBBIX PECYPCOB,
OKpYKHOCTEHN [B3auMHOE pacroioKeHHUe JBYX BIIMCAHHBIE U OMMCAHHBIE
(13 u) okpykHOcTel. Kacanue YETHIPEXYTOJIbHUKH, BHIBOAUTH X
OKpPYKHOCTEN CBOMCTBA U MPU3HAKHU.
Mcnonb30BaTh 3TH CBOMCTBA U MPU3HAKU
[P PELICHUH 3a/1a4
IToBropenue, [[IoBTOpeHHE OCHOBHBIX Pemate 3a1a4un Ha IOBTOpPEHUE,
000011IeHHe  [TOHATUN U METOJIOB KypCOB MJUTFOCTPUPYIOLIUE CBA3U MEXKIY

3HaHUH (4 1)

7 1 8 Ki1accoB, 0000IIIEHNE
3HAHUM

[Pa3JIMYHBIMU YaCTAMHM Kypca
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9 kaacc (He MeHee 68 1)

HaszBanue
paznena
(Tembl) Kypca
(4rCII0 4acoB)

(OCHOBHOE COJIepKaHHe

OCHOBHBIC BUABI ACATCIBbHOCTHU
00yJaronmxcs

JJIEKTPOHHBIE
(mdpoBbIC
o0Opa3oBarenbH
bIC PECYpPCHI)

Tpuronomerp
usi. Teopembl
KOCUHYCOB U

Ornpenenenue
TPUTOHOMETPUYECKUX (DYHKITUHA
yraoB ot 0° 1o 180°. Kocunyc

DopMyIMpOBaTh ONIPENETICHUS
TPUTOHOMETPUYECKUX (QYHKIUH TYMBIX U
MPSIMBIX YIJIOB.

B OKPYXKHOCTU
(10 1)

OTPE3KOB XOpJ, TEOpEMA O
[IPOU3BEICHUH OTPE3KOB
CEKYIIUX, TeOpEMa O KBaJapare
KacaresnbHOU. [Ipumenenue B
[PELICHUU T€OMETPUYECKUX
3a1a4

CHHYCOB. U CUHYC IIPSIMOTO U TYIIOTO BBIBOAUTH TEOpEMY KOCHHYCOB U
Pemenue yria. TeopeMa KOCUHYCOB. TEOpEMY CHHYCOB (C paguycom
TpeyroibHUKO (O000mEHHAs ) TeopeMa OTMMCAaHHOW OKPY)KHOCTH).
BB (16 1) CHUHYCOB (C panycoM Pemate TpeyroJbHUKU.

OIMCaHHOHN OKPYXKHOCTH). PeriaTe npakTHUECKUE 3a/1a4H,

HaxoxaeHue JUIMH CTOPOH U [CBOJAIIMECS K HAXOKICHUIO Pa3InYHbIX

BEJIMYUH YIJIOB TPEYrOJbHUKOB.PIEMEHTOB TPEYTOJIbHUKA

DopmyJia momaIu

TPEyroJIbHUKA Yepe3 1B

CTOPOHBI U YTOJI MEX1Y HUMH.

dopmyia miomanu

YETHIPEXYTOJIbHUKA YEPE3 €T

NIMAarOHAIN U YTOJI MEXy HUMU

[IpakTHyecKoe NIPUMEHEHHE

TTOKa3aHHBIX

TeopeM
IIpeoOpas3osa [[IonsTHEe 0 MpeoOpa3oBanun  |OcBauBaTh MOHATHE MPEOOPa3OBAHMS
Hue mogoous. mogodus. COOTBETCTBEHHBIE  [TO00USI.
Metpuueckue piaeMeHThl NoJo0HbIX (uryp. |MccienoBaTh OTHOLIEHHE IMHEHHBIX
COOTHOILIEHM [[eopemMa 0 Mpou3BeACHUN AIIEMEHTOB (PUTYp MPU NPeoOpa30BaHUU

moxoous.

HaxoauTs npumeps! nogo0us B
OKPY’KaIOILEH 1EHCTBUTEIBHOCTH.
BBIBOIUTE METPUYECKHNE COOTHOLICHUS
MEXIY OTPE3KAMH XOPJ, CEKYLIUX U
KACaTEJIbHBIX C UCIOJIb30BAHUEM
BIIMCAHHBIX YIJIOB U MOJ00HBIX
TPEYTrOJIbHUKOB.

Perate reOMETpUYECKHE 3aa4U U 3a1a4U
W3 peajbHOM )KU3HU C UCIIOJIb30BaHUEM
M0JOOHBIX TPEYTOJIbHUKOB.
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BexTopsi(12 1)

OnpeneneHyue BEKTOPOB,
CIIO)KCHHE U PA3HOCTh
BEKTOPOB, YMHOXXECHHE
Bekrtopa Ha yucio.
Du3znyeckuil u
TEOMETPUUYECKUN CMBICT
BEKTOpPOB. Pa3iioxenue Bekropa
10 IBYM HEKOJUIMHEAPHBIM
BekTOpaM. KoopauHatsl
BEKTOpA.

CxaisipHO€E IPOU3BEIEHUE
BEKTOPOB, €r0 IIPUMEHEHUE NI
HAaXO0XACHUS JUIMH U YIJIOB.
Pemenue 3a1a4 ¢ MOMOIIBIO
BEKTOPOB. IIpumeHeHue
BEKTOPOB JUIsl PELICHNUS 3aa4
KMHEMATUKU U MEXaHUKHU

Vcrionb30BaTh BEKTOPBI KAk
HaIlpaBJIEHHbIE OTPE3KH, HCCIEN0BATh
reoMeTpUYECKUi (IepeMerIeHue) U
(bu3uIecKuii (CUIa) CMBICITBI BEKTOPOB.
3HATh ONPEJEIICHNS CyMMbI U PA3HOCTH
BEKTOPOB, YMHOKEHHUS BEKTOPA HA YUCIIO,
MCCIIEN0BATh T€OMETPUYECKUI U
(U3UYECKUI CMBICIIBI ATHX ONEPAIIHiA.
Perats reOMETpUYECKHE 3a0a4H C
MCII0JIb30BAHUEM BEKTOPOB.
PackianbiBaTh BEKTOP 110 IBYM
HEKOJUIMHEAPHBIM BEKTOPAM.
cnos1b30BaTh CKAISIPHOE POU3BECHHE
BEKTOPOB, BEIBOJUTH €T'0 OCHOBHBIE
CBOMCTBA.

BbIuucisaTe CyMMy, pa3HOCTb U
CKaJISIpPHOE MPOU3BEIEHUE BEKTOPOB B
KOOpJMHATAaX.

[IpyMeHsITh CKaJIIpHOE NIPOU3BEICHUE
11 HAXOXKJEHUS JUIMH U YTJI0B

/lekapTOBBI
KOOpIMHATHI Ha
M10CKOCTH (9

)

JlekapTOBBI KOOPIMHATHI TOUEK
Ha MJIOCKOCTH.

YpaBHEHUE NPAMON. YTIIOBOK
K03 (ULIMEHT, TAHTeHC yTia
HAKJIOHA, TapaJlIeJIbHbIE U
MEepIEHUKYISIPHBIE TTPSIMBIE.
YpaBHEHHE OKPYKHOCTH.
Haxoxnenne koopauHat Touek
[EPECEUCHUS OKPY>KHOCTHU U
npssiMoi. MeTo 1 KoopIMHAT
[pY PEIICHUH T€OMETPHUYECKUX
3a7ad4.

Hcnonb3oBaHue MeToa
KOOPJMHAT B MMPAKTHYECKUX
3ajavax

OcBauBaTh NOHATHE MPSIMOYTOJILHOMN
CHCTEMBbI KOOPJIMHAT, JEKapTOBbIX
KOOpJMHAT TOYKH.

BbIBOAUTH ypaBHEHHE NPSAMON U
OKPY’KHOCTHU. BBIIEIATH MOJIHBIN KBagpaT
IUIS HAXOXKJICHUS LICHTpa U pajuyca
OKPYKHOCTH 110 €€ YpaBHEHHUIO.

PeriaTh 33124 Ha HAXOXKAEHUE TOUEK
repeceyeHus! MPSMbIX U OKPY>KHOCTEH ¢
MOMOILBIO METOA KOOPANHAT.
lcrnonb30BaTh CBONCTBA YIII0BOTO

KO3 puLIHeHTa IPSIMOIl TPH pelIeHUH
3ajiad, Ul ONPENEICHUs PACIOI0KEHUs
MPSAMOM.

[IprMeHsITh KOOPIMHATHI IPU PEIICHNUN
rEOMETPUUYECKUX U NTPAKTUYECKUX 3a]1a4,
TSI TOCTPOEHUSI MATEMaTHYECKUX
MoJiesielt pealibHBIX 3a/1a4 («MeTo]
KOOpJMHAT).

[Tosp30BaThCs U1 MOCTPOCHHUS U
MCcCIIeI0OBaHUM LIU(POBBIMU peECypCaMHu.
3HAKOMUTBHCS ¢ UCTOPUEN pa3BUTHUSA
reOMEeTpHUH
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IIpaBunbHBIE
MHOT'OYT'OJIbH
uku. JimHa
OKPY>KHOCTH U

[IpaBUsIbHBIE MHOTOYTOJIbHUKH,
BBIUHCIICHHE UX DJIEMEHTOB.
Yucno nu u ajuHa
OKpY>XHOCTH. JlTnHa qyru

DopMyIMpOBATH ONIPENCICHUE
[IPABWJIBHBIX MHOTOYTI'OJIbHUKOB,
HaXOJIUTbh UX JJIEMEHTBI.
[1os1630BaThCS MOHATHEM JUIMHBI

riouaib OKpY>XHOCTH. Pasinannas Mmepa |[0KpyXKHOCTH, BBEJCHHBIM C IIOMOILBIO
Kpyra. yria. MPaBUIIbHBIX MHOT'OYTOJIbHUKOB,
Boruncnenue [[Lnomans kpyra u ero ONpEAEATh YUCIIO U, JJIUHY AYTH U
ioniaied  PIEMEHTOB (CEKTopa U paguaHHyIO MEpy yria.
(8 u) cerMeHTa). Boruncnenue [IpoBOIUTE IEpEXO] OT paJUaHHON MEPHI
riomaaen ¢uryp, yria K TpajyCHOW U HAa00OpOT.
BKJIIOYAIOLIMX 3JIEMEHTHI Kpyra |[OnpeaensiTs ionaib Kpyra.
BriBouTh (hopMyIsl (B rpagyCcHON 1
paauaHHOM Mepe) A UTUH AYT,
JI0IaJIeH CEKTOPOB M CETMEHTOB.
BbraucnsaTs mwiomany Guryp,
BKJIFOYAKOLIUX 3JIEMEHTHI OKPYKHOCTH
(kpyra).
Haxonuts miomany B 3a1a4ax peajbHON
PKU3HU
JIBuxkenus  [[loHsiTHE O IBUKEHUU Pa3ouparp MIPUMEPHI,

M10CKOCTH (6

)

riockocTH. [lapannensHbii
[epeHoc, IOBOPOT U
cummerpusi. Oc U HEHTPbI
CUMMETPHUH.

[Ipocreiimme NpUMEHEHNs B
peleHNH 3a1a4

VJUTIOCTPUPYIOIIME ITOHSATHS IBUKEHUS,
LIEHTPOB U OCEW CUMMETPUHU.
DopMyJIHpOBATH OIpeaceHus
MapajuieJIbHOT0 IEPEHOCca, TOBOPOTA U
0CEBOI CUMMETpUU. BBIBOIUTH HX
CBOMCTBA, HAXO/IUTh HETIOJBUKHbIE
TOYKH.

HaxonuTth LEHTPBI U OCU CUMMETPUI
MpoCcTeUIux Quryp.

[IpuMeHATh MapauieNbHbIi NEPEHOC U
CUMMETPUIO TpU  PELIEHUU
reoMeTpHUECKUX 3a1a4 (pa3ouparhb
[IPUMEPHI).

M cnonb30BaTh AJI NOCTPOEHUS U
rccre10BaHui ITU(GPOBBIE PECYPCHI

[loBTOpEHME
000011IEHHE,
CHCTEMAaTH3all
VST 3HAHUH

(7 4)

[ToBTOpEHNE OCHOBHBIX
MOHSTUH U METOJIOB KYpCOB
7—9 KjaccoB, 0000IIIEHHE U
CHCTEeMaTH3aINsI 3HAHWH.
[Ipocreline reoMeTpuIeCcKre
(burypsl 1 UX CBOMCTBA.
M3MepeHne reoMeTpruIeCKuX
BEJIMYKH. TpeyrojbHUKHU.
[TapaienbHbIe 5
MepHeHIUKYISIPHBIC TIPSIMBIE.
OKpyXHOCTb U KpYT.

OnepupoBaTh NOHATUAMU: PUTYpa,
TOYKa, MpsMasi, yroj, MHOTOYTOJIbHUK,
paBHOOEIPEHHBIN 1 PABHOCTOPOHHUN
TPEYTrOJLHUKH, IPSIMOYTOIbHBIN
TPEyroJbHUK, MeJMaHa, OuccekTpuca u
BBICOTA TPEYTOJIBHUKA, TTAPATIIEIIOTPAMM,
POMO, IPSIMOYTOJIbHUK, KBaJIpaT,
Tparenys; OKPYKHOCTbh, KacaTeJIbHas;
PaBeHCTBO U Moji00ue duryp,
TPEYroJILHUKOB; IMapauIeTbHOCTh U
NEepIEHAUKYIIPHOCTD MPSIMBIX, YTOJI

MEXIY NPSMBIMH, CUMMETpPHS
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['eomeTpruyeCKHe MOCTPOCHHUS. [OTHOCUTENIBHO TOUKH U NPSIMOM; JUIMHA,
VYriel B [pacCTOsSIHUE, BEIMYMHA YIJIa, TUIOINA/b,
OKPYKHOCTH. BriucaHHble 1 [EPUMETD.

OIHMCaHHbIE Vcnonb30Bath (hOpMyIIbL: IEpUMETPA U
OKPY>KHOCTH 1011 T MHOTOYTOJIbHUKOB, JUTUHBI
MHOTOYTOJbHUKOB. [IpsiMasi 1 |OKpY>KHOCTH U IUIOIIAIU Kpyra, 00beMa
OKPY>KHOCTb. [IPSIMOYTOJIBHOTO TIapajuieIenuIe 1a.
UeThIpeXyroJIbHUKH. OnepupoBaTh NOHATUIMU:
Brnucanubie 1 onucaHHbIe MPSIMOYTOJIbHASI CUCTEMa KOOPIMHAT,
YEeTBIPEXyTOJIbHUKH. BEKTOP; UCIIOJIb30BATh 3TU MOHATHUS IS
Teopema [Tudaropa n Havana [peaCTaBICHUS TaHHBIX U PEIICHUS
TpuroHomerpuu. Pemenue 3ajia4, B TOM YHUCJIE U3 JPYTUX y4EOHBIX
OOIINX TPEYTOJIbHUKOB. npeameToB. Pemiares 3a1aun Ha

I IpaBuUIbHBIE MHOTOYTOJIBHUKH. [IOBTOPEHHE OCHOBHBIX MOHATHI,
[TpeoOpa3oBaHus INIOCKOCTH.  [MITFOCTPALIUIO CBA3EH MEXKITY

JIBmxkenus. [Tomooue. Pa3JIMYHBIMHU YacTSIMH Kypca.
CummeTpusi. Bre16upaTh METO/ IS pEIICHHS 3a/1a4H.
I nomans. Berancinenue Pemarhb 3a/1auM U3

miomaneii.  Ilnomamu MMOBCETHEBHOM KU3HHU

Mo00HBIX QUryp.
JlekapTOBBI KOOPIMHATHI HA
IUIOCKOCTH.

BekTopbl Ha JIOCKOCTH

31ech MpeACcTaBIeHBI AJIEMEHTHI COAEPKaHUs Kypca, n3ydaBiinecs B 5—~8 Kiiaccax u Tpedyronme
MOBTOPEHUs1, 00001IeHHs 1 cucTeMaru3anuy. O0pamarscs K 3TOMY MaTepraily MOKHO B BHJIE aKIIEHTa Ha
3aBepILAONIeM dTale N3y4eHus Kypcea 9

KJIacca MJIHM PACIPeeNsATh [0 COOTBETCTBYIOIIUM TEMAaTHYECKUM pa3JieliaM, H3y4aeMbIM B TCUCHHE
y4eOHOTO roja.

IIpu pazpaboTke paboueil mporpaMMbl B TEMaTHUYECKOM IUIAHUPOBAHUM JTOJIKHBI OBITh YUTEHbI
BO3MOKHOCTH UCIIOJIb30BAHHUS AJIEKTPOHHBIX (LIM(PPOBBIX) 00pa30BaTENbHBIX PECYPCOB, SIBISIOLINXCS
y4e0HO-METOIMYECKUMU MaTepuanaMu (MyJIbTUMEANMHbBIE IPOTPaMMBbl, SJIEKTPOHHbBIE YUEOHUKU U
3aJJauHUKH, 2JIEKTPOHHBIE OMOINOTEKH, BUPTYyalbHbIE Ja0OPATOPHH, UTPOBBIE IPOTPAMMBI, KOJIJIEKIIH

1M (POBBIX 00pa30BATENBHBIX PECYPCOB), UCTIONIb3YEMbBIMU /1711 OOyYEHUS U BOCIIUTAHUS PA3JINYHBIX TPYII

MOJIb30BaTeNeH, MPEICTaBICHHBIMU B DJIEKTPOHHOM (LIU(POBOM) BUIE U PEATU3YIOIIUMH TUIAKTUIECKHE
Bo3mokHocTu MKT,conepskanne KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa3oBaHUH.
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INPUMEPHAS PABOYAS ITPOT'PAMMA
YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA». 7-9 KJIACCbI

HEJIN U3YYEHUA YYEBHOI'O KYPCA

B coBpemeHHOM 1HM(POBOM MHpE BEPOSTHOCTh M CTAaTUCTHKA IPUOOPETAIOT BCE OOJIBIIYIO
3HaYMMOCTh, KaK C TOYKM 3pEHMsI MPAKTHUUECKUX MPUIOKEHUH, Tak M MX poJd B 0Opa3oBaHuUW,
HEOO0XOIMMOM KaXKIOMY uesioBeKy. Bospacraer umcio mpodeccuid, mpu OBIaJCHUA KOTOPBIMU TpedyeTcs
xopomiass 06a3oBas MOATOTOBKAa B 00JACTH BEPOSATHOCTH M CTATHUCTUKU, Takas IOJArOTOBKA BaXKHA JUIS
POAOIDKEHHUS 00pa30BaHUs | ISl yCHEIIHOW PO eCcCHOHATbHON Kapbephbl.

Kaxplil 4enoBek MOCTOSIHHO NMPUHUMAET PEIEHHs] HA OCHOBE UMEIOIUXCS Y HETrO JaHHBIX. A s
00OCHOBAHHOTO MPHHATHUS PEIICHUS B YCIOBUSAX HEAOCTATKA WM U30BITKA HH(POpMAITUK HEOOXOAUMO B TOM
YHCIIe XOPOUIO CPOPMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTHUUYECKOE MBIIIIICHHE.

HMeHHO MOATOMY OCTPO BCTana HEOOXOAUMOCTH CPOPMUPOBATEH Yy 00ydaronuxcs (pyHKIHMOHAIBHYIO
I'PaMOTHOCTh, BKJIFOYAIOLIYIO B ce0sl B KaUECTBE HEOTHEMJIEMOI COCTABIAIOLIEH yMEHHE BOCIPUHUMATh U
KPUTHYECKH AaHAIM3UPOBATh HMH(POPMALMIO, TPEACTABICHHYI0O B pa3M4yHbIX (opMax, MNOHUMATH
BEPOSITHOCTHBIN XapakTep MHOTMX pEalbHbIX IPOLECCOB M 3aBUCHUMOCTEH, MPOU3BOAMUTH MpOCTEeHIINe
BEPOSITHOCTHBIE PACYEThl. 3HAKOMCTBO C OCHOBHBIMU IpHHIMNAMH cOOpa, aHaiu3a W IPeICTaBICHUS
JAHHBIX U3 Pa3JIMYHbIX cep KU3HU 00IIeCTBa U rocy1apcTBa npruodiiaer o0yyaromuxcst K 00IeCTBEHHBIM
uHTepecaM. M3ydyeHrne oCHOB KOMOMHATOPUKM pa3BUBAE€T HABBIKM OpraHU3aluu nepebopa U MoJCYETa
quciaa BapUaHTOB, B TOM YMCIIE, B IPUKJIAJHBIX 3aJadyaX. 3HAKOMCTBO C OCHOBaMHU TE€OpPUH I'padoB CO31aCT
MaTeMaTHYecKuil QyHaamMeHT s (OpMUPOBAHUS KOMIIETEHUUH B 00JaCTH MHPOPMATHUKU U LU(PPOBBIX
TexHosioruil. IloMumo 3TOrO, NMpPM M3y4YEHUM CTATHUCTUKU M BEPOSITHOCTU OOOTallaloTCs IMpe/CTaBlICHUS
YUYAIIUXCSl O COBPEMEHHON KapTWHE MHpa U METOAAX €ro MccieloBaHus, (HOpMUpPYETCs MOHUMaHUE POJIU
CTaTUCTUKM KaK MCTOYHHMKA COLIMAJIBbHO 3HAYUMOM NH(pOpMALUK U 3aKJIa/IbIBAIOTCSI OCHOBBI BEPOSATHOCTHOTO
MBIILIEHHUSL.

B cooTBeTcTBUM € aHHBIMU LEISIMU B CTPYKType Mporpammbl yueOHOro Kypca «BeposTHocTh U
CTaTUCTUKA» OCHOBHOM IIKOJIbI BBIJIEJIEHBI CIEAYIOLINE COACPKATEIbHO-METOANUECKNUE JTUHHUU:
«IIpencraBneHue JaHHBIX M OMMCATENIbHAs CTATUCTUKAY»; «BeposTHOCTb»; «NeMEHThl  KOMOMHATOPUKNY;
«BBenenne B Teopuio rpadoBy.

Conepxxanune yuHuM «lIperncraBneHue AaHHBIX W ONMCATENbHAs CTAaTHCTUKA» CIYXXKUT OCHOBOM JUIs
¢bopMHpOBaHUS HaBBIKOB pabOThl ¢ uHGpOpMalued: OT YTEHUS W MHTEepHpeTauuud HH(OpMaluu,
IpEeJCTaBICHHOM B TabnMuax, Ha AMarpaMmax M rpadukax 10 cOopa, MpeiCTaBIeHUs U aHaJIM3a JaHHBIX C
HCIOJIb30BAHUEM CTaTHUCTUYECKUX XapaKTEepUCTUK CPEIHUX M pacceuBaHus. Paboras ¢ JaHHBIMH,
oOyyaroluecs: ydarcsi CUMTBIBaTh M HHTEPIPETUPOBATh [aHHbIC, BBIIBUTATh, AapryMEHTUPOBaTh H
KPUTUKOBaTh NPOCTEHININE TMIOTE3bl, Pa3MbIIUIATh HaJ (aKTOpaMH, BbI3bIBAIOIIMMU HW3MEHUHUBOCTb, W
OLICHMBATh UX BIIMSHUE HA paCCMaTPUBAEMBbIE BEIMYMHBI U IIPOLIECCHI.

HNHTynTHBHOE NIPEICTABICHHUE O CIIy4allHOM N3MEHYMBOCTH, UCCIIEIOBAHNE 3aKOHOMEPHOCTEN U TEHACHIINI
CTaHOBUTCSI MOTUBHPYIOIIEH OCHOBOH /ISl U3yYEHUSI TEOPUH BEpOSTHOCTEN. bombIioe 3HaueHHE 3/1€Ch
HUMEIOT IPAKTUUECKUE 3aJaHUs], B YACTHOCTH OIBITHI C KJIACCUYECKUMHU BEPOSATHOCTHBIMHU MOJEIISIMU.
[ToHsATHE BEpOATHOCTH BBOJUTCS KaK Mepa MpaBomo1o0us ciydaitHoro coosrtus. Ilpu usydenun kypca
oOyuaroluecs: 3HaKOMSATCS C MPOCTEUITMMHI METOIAMU BBIYHUCIICHUS BEPOSITHOCTEN B CIIydallHbIX
AKCIIEPUMEHTAX C PABHOBO3MOXKHBIMU JIEMEHTAPHBIMU UCXOAAMHU, BEPOATHOCTHBIMU 3aKOHAMH,
MO3BOJISIIOIIMMY CTaBUTh U pelIaTh 0ojiee CI0XKHBIE 3aaul. B Kypc BXOAST HadalbHbIE MIPEICTABICHUS O
CIIy4aliHbIX BETMYMHAX U UX YHCJIOBBIX XapaKTEPUCTHKAX.

Taxke B paMKax 3TOT0 Kypca OCYyIIECTBISETCS] 3HAKOMCTBO 00YyYaIOIINXCsl C MHOXKECTBAMH U OCHOBHBIMU
olepalusaMHu HaJl MHOKECTBAMH, paCCMaTpUBAIOTCS IPUMEPBI IPUMEHEHUS ISl PELIEHMSI 3a/1a4, a TAKKe
WCIIOJIb30BAaHUS B APYTUX MaTeMaTHYECKUX Kypcaxu y4eOHbIX MpeIMeTax.

MECTO YUEBHOI'O KYPCA B YUEBHOM IIJIAHE
B 7—9 knaccax uzydaercs kypc «BeposiTHOCTh M CTAaTUCTHKA», B KOTOPBIN BXOJAT pa3/eibl:
«IIpencraBnenne JaHHBIX U OMHUCATENIbHAS CTATHCTHKA»; «BepoATHOCTEY; «DIMeMEHThI KOMOMHATOPUKNY;
«BBenenue B Teoputo rpadoB».Ha nuzydenne naHHoro kypca OTBoguTCs 1 yueOHBIN Yac B HEIETIO B
TEYeHHE KaKJ0T0 rojia o0yueHus, Bcero 102 yueOHBIX daca.
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COJAEPKAHUE YYEBHOI'O KYPCA (IIO TOAAM OBYYEHMUA)
7 xnacc
[IpencraBienue AaHHBIX B BUJE TAONIUIL, quarpamm, rpadukoB. 3anoJHeHHe TaOIuIl, YTEHHE U MOCTPOCHHE
nuarpamMMm  (CTOJIOMKOBBIX (CTONOYATBHIX) U KPYyroBbix). UreHHe TpaduKOB peabHBIX IPOIECCOB.
W3Bneuyenue nuopmanuu u3 guarpamMmm 1 TabIIdll, UCIOJIb30BaHUE U UHTEPIIPETALIMS TAHHBIX.
OmnwucarenpHas CTaTUCTHUKA: CpegHee apudmerHdeckoe, MeAMaHa, pa3Max, HauOoJbllee M HauMEHbIIee
3HaueHUs: Habopa YUCIOBBIX NaHHBIX. [I[prMepsl ciydaiiHON H3MEHYHBOCTH.
CnydaiiHbIN 3KCIIEPUMEHT (OMBIT) U CiiydaitHoe coObiTue. BeposTHOCTh U yacTtoTa. Poib ManoBeposTHBIX U
MPAKTUYECKH JOCTOBEPHBIX COOBITUH B MpupoJe W B obOmiecTBe. MoHeTa W HWrpajibHas KOCTbB TEOpUU
BEPOSITHOCTEM.
I'pad, Bepnna, pedpo. Ctenens BepinHbl. Yucno pedbep u cymmapHas crenenb BepiuH. [IpeacraBnenue
o ceszHOCTH rpada. Llenu u nuknel. [Iytu B rpadax. O6xox rpada (sinepoB myTh). IlpencraBienue o0
opueHTHUpoBaHHOM rpade. Permenue 3agau ¢ momoibio rpados.

8 Kiacc

[IpencraBnenne AaHHBIX B BHUAEe TaOmuI, auarpamm, TpapukoB. MHOXKECTBO, JIEMEHT MHOXKECTBA,
noaMHoxecTtBo. Omepanuu HaJl MHOXXECTBaMH: OOBbEIMHEHME, IepecedyeHue, aonojgHeHue. CBOHCTBa
ornepanuil HaJl MHOXECTBAMU: IEPEMECTHTENIBHOE, COYETAaTEIbHOE, PACIPEAEIUTENbHOE, BKIOUYECHMUS.
Hcnonb3oBanue rpaduueckoro npecTaBieHnus MHOKECTB Ul OMCAHUS PeabHBIX MPOLIECCOB U SBICHUMH,
IIpU pELICHNH 3a/1au.

W3mepenue paccestHust 1aHHbIX. Jlucniepcus U craHIapTHOE OTKJIOHEHHME YMCIOBBIX HaOopoB. Juarpamma
paccerBaHMsl.

OneMeHTapHble COObITHS cilydaiiHoro omeita. CiyuaiiHble coObiTus. BepositHocTu coObiTHil. OmbITH €
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUAMHU. CitydaliHblil BbIOOp. CBSA3b MEXYy MaJIOBEPOATHBIMU U
IIPAKTUYECKH JJOCTOBEPHBIMH COOBITUSMU B IIPUPOJIE, OOLIECTBE U HAYKeE.

HepeBo. CBoiicTBa J1€peBbEB: €IUHCTBEHHOCTh IYyTH, CYIIECTBOBAHHWE BHUCSYEH BEPLIMHBI, CBA3b MEXAY
YUCIOM BepIMH M uuciompedbep. IlpaBwino ymHoxeHus. PemeHue 3amau ¢ mnomouibio rpadgos.
[TpoTuBomnonoxHusie coobITHs. narpamma Diinepa. O0beTuHEHNE U TIepecedeHrne coobITHii. HecoBmecTHbIe
coObITHs. DOpMyIIa CII0KEHUS BEpOSATHOCTEH. Y CIIOBHASL BEPOSTHOCTD.

[IpaBmiio ymHoxxenus. HesaBucumsbie coObitus. IlpencraBienue skcrepuMeHTa B BUJE JepeBa. Pemenue
3aJ1a4 Ha HaXO0XJIEHNE BEPOATHOCTEN ¢ TIOMOIIBIO JIepeBa CIy4aliHOrO dKCIIEpUMEHTA, JUarpamm JDiepa.

9 kiacc

[IpencraBinenure NaHHBIX B BHUAE TaOiWl, AuarpamMm, rpauKoB, HMHTEpHpeTalus NaHHBIX. UTeHue u
NoCTpoeHHe Talull, AUarpamMm, TpaguKoB MO PeaTbHBIM JaHHBIM.

IlepecranoBku u axtopuan. Coueranuss u umciao couetanuil. TpeyronbHuk [lackans. Pemenue 3amau c
MCIOJIb30BAHUEM KOMOMHATOPHKH.

I'eomeTpuueckas BepossTHOCTh. CilydaliHbIM BEIOOp TOUKK U3 (PUTyphl Ha MIIOCKOCTH, U3 OTPE3Ka U U3 IyTU
OKPY>KHOCTH.

Ucnbitanue. Yenex u "Heynadya. Cepusi ucnbiTaHui 10 mepBoro ycnexa. Cepus ucnbitaHui bepHysm.
BepositHOCTH cOOBITHH B cepun UCTIbITaHUM bepHyu.

CnyuvailHast BenMuYMHA U paclpeiesieHHe BeposTHocTed. MaTemaruueckoe OXUAAHWE U JIUCHEepPCHUs.
IIpuMeppl MaTeMaTU4eCKOro OXKHMIAHHUS KaK TEOPETUYECKOIO CPEAHEr0 3HAYEHUs  BEJIIMYUHBIL
MareMatnyeckoe 0’)KMIaHUE U TUCIIEPCUS CITyYalHON BEIMYHHBI

«UHUCJIO YCIIEXOB B CEPUM UCIBITAHUN bepHyrmumy.

[TonsiTe o 3akoHe Oonplux uyucen. M3mepeHue BepOATHOCTEH C MOMOIIBI0 4acToT. Poib W 3HaueHHe
3aKOHa OOJIBIIMX YHCEN B IPUPOJE U OOIIECTBE.

MJIAHUPYEMBIE NMPEJMETHBIE PE3YJbTATHI OCBOEHUS IPUMEPHOMN PABOYEN
INPOI'PAMMBI KYPCA (I1O0 TOAAM OBYYEHMUA)

IIpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «BeposTHOCTh U CTaTUCTHKa» B 7—9 Kilaccax XapaKTepU3yHOTCS

CJIIEYIOIUMH YMEHUSIMM.
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7 xnacc

YuraTs nH(pOpMAILHIO, IPEACTABICHHYIO B TAa0IUIaX, HA AMarpaMMax; IpeACTaBIATh JaHHbIE B BUJIE
Ta0JIUII, CTPOUTH TUArPaMMBbI (CTOIOUKOBBIE (CTOIOUATHIE) U KPYTOBBIE) 10 MAaCCHBAM 3HAYCHUH.
OnuceIBaTh U MHTEPIPETUPOBATH PEAlIbHbIC YNCIIOBBIE IaHHBIE, IPE/ICTABICHHBIE B TA0IUIaX, HA
auarpammax, rpadukax.

Vcrnonb30BatTh A7 ONMCAHUS JaHHBIX CTATUCTUYECKUE XapaKTEPUCTUKU: Cpe/iHee apu(pMeTniecKoe,
Me/raHa, HauboJblee M HaMMeHbIlee 3HaYeHNs, pa3Max. MiIMeTh mpezicTaBieHne o CirydyaitHoi
M3MEHYMBOCTH Ha NIPUMEpax 1eH, PU3NUECKUX BEIMUUH, AaHTPOIIOMETPHUECKUX JAHHBIX; UMETh
IIPEACTABIICHUE O CTATUCTUYECKON YCTOMYUBOCTH.

8 Kyacc

W3Bnekatb U npeoOpa3oBbIBaTh  MH(MOPMAIHIO, TPECTABICHHYIO B BUJIE TaOIUI], THArpaMM,
rpaMKoOB; PEICTABIIATh JaHHBIE B BUJIE TaOIUL], JUarpaMm, rpaukos.

OnuceiBaTh JaHHbBIE C TIOMOIIBIO CTATUCTUUECKUX MOKA3aTeel: CpeJHIX 3HAUEHUN U MEp pacceMBaHUs
(pa3max, aucnepcus U CTaHJAPTHOE OTKJIOHEHHE).

HaxoauTp 4acTOTHI YHMCIIOBBIX 3HAUYECHHUH U YaCTOTHI COOBITHIA, B TOM YHKCIIE TIO Pe3yJIbTaTaM U3MEPEHUN U
HaOJIFOJEHUIA.

HaxoauTh BepOSTHOCTH CITy4aHBIX COOBITHI B OTBITAX, 3HAS BEPOSTHOCTH JIEMEHTAPHBIX COOBITUH, B TOM
YHCJIE B ONBITAX C PABHOBO3MOXHBIMH JIEMEHTAPHBIMHU COOBITHAMU.

Hcnonp30Bath TpaguuecKue MOJIENH: AEPEBO CIIyYaifHOTO IKCIIEPUMEHTA, JHarpaMMbl Diiepa, YucaoBas
npsimast.

OnepupoBarh NOHATUSAMH: MHOXECTBO, IIOJIMHOKECTBO; BBIIIOJIHATH ONEpPA[UU HAJl MHOKECTBAMMU:
o0beIMHEHNE, ITepeceYeHue, JOMOJHEHHUE; IEPEUNCIIATh 3IEMEHThl MHOKECTB; IPUMEHATh CBOICTBA
MHO>KECTB.

Hcnonb30Bathk rpadguueckoe NpeaAcTaBIeHue MHOXKECTB U CBA3EH MEKIy HUMM I ONUCaHUs IPOLIECCOB U
SIBJIGHUH, B TOM YMCJIE NIPU PELICHUH 3a/1a4 U3 IPYTrUX y4eOHBIX MPEAMETOB U KYPCOB.

9 kiacc

W3BnekaTh 1 mpeoOpa3oBbIBaTh HHPOPMALIUIO, TIPEICTABICHHYIO B PA3JIMYHBIX HICTOYHUKAX B BUIE TaOJIHII,
Juarpamm, rpauKoB; MPeACTaBIATh JaHHBIE B BUI€ TaOIUIL, AUarpamMm, Ipa@uKoB.

Pemrate 3aaun opraHn30BaHHBIM 11EPeOOPOM BapHAHTOB, @ TAKXKE C UCIIOIB30BAHNEM KOMOMHATOPHBIX
IIPaBWJI U METOJIOB.

Hcnonp30Bath onucarenbHble XapaKTEPUCTUKU [Tl MACCUBOB YHCIIOBBIX JAHHBIX, B TOM UHCJIE CPEIHUE
3HAYEHUS U MEPBl PACCEUBAHMS.

HaxoauTh 4acTOThl 3HaU€HUH M YaCTOThI COOBITHS, B TOM YHCJIE MOJb3YSICh pe3yJIbTaTaMH MPOBEACHHBIX
M3MEepeHUil 1 HaOII0IeHU .

HaxoauTs BeposTHOCTH CllydaifHbIX COOBITUH B M3YYEHHBIX ONBITAaX, B TOM YHCJIE B OIBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTApHBIMU COOBITHSIMU, B CEPHSIX UCIIBITAHUH 10 IEPBOTO YCIEXa, B CEPUIX
ucnbeITaHui bepHymn.

HmeTs nipencTaBiieHne O CIy4aiiHON BEIMYUHE U O PACTIPENEICHUHN BEPOSTHOCTEN.

NwmeTs npencrapiieHne o 3aK0HE OOJIBIINX YKCEeN KaK O MPOSBIEHUU 3aKOHOMEPHOCTH B CIIy4aiiHOMN
M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIMX YMCENl B IPUPOJIE U OOIIECTBE.
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TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA (ITO T'OJAM OBYYEHMS)
7 kaacc (He MmeHee 34 1)

Ha3zBanue
pazzrena
(Temsl) (uncio
YaCOB)

OCHOBHOE COJIepKaHHe

XapakTepUCTHKA JeITEIbHOCTH
00yJaromuXCst

JJIEKTPOHHBIE
(mdpoBbIC

oOpa3oBareinb
HBIE PECYPCHI)

i1 CTaTUCTHUKA

(8 1)

Cpennee apudmernyeckoe.
MenuaHa 4iCIOBOTO
HaOopa. Y CTOWYUBOCTH
Me/TUaHBI.

[IpakTuueckas pabora
«CpenHue 3HaYCHUS.
HauGonbiiee u
HauMEHbIIIee 3HAYCHUS
YUCJIOBOTO Habopa.
Pa3zmax

[Tpencrasnen [Ipeacrasnenue nanHbIX B [(OCcBauBaTh CIOCOOBI MPEICTABICHUS

pe TaHHbIX  [rabiunax. [IpakTuueckue |CTaTUCTUYECKHUX JaHHBIX U YHCIOBBIX

(7 9) BBIYMCIICHHS 110 MAaCCHBOB C IIOMOIILIO TAOJIUIL U TUATPAMM C
TaOJIUYHBIM JAHHBIM. VICII0JIb30BAHUEM AKTYaJIbHBIX U BaXKHBIX
M3Bieuenue u MaHHBIX (IeMorpadudecKue TaHHbIE,
MHTepIpeTanus [IPOU3BO/ICTBO POMBIIUIEHHON u
TaOJIUYHBIX TaHHBIX. CEJIbCKOX 035 CTBEHHOU MPOIYKIIUH,
ITpakTuyeckas pabora OOIIECTBEHHbIE U IIPUPOJHBIE SBICHUSA).
«Tabmuupy. I'paduyeckoe M3ydars MeTonbl paboThI ¢ TAOTMYHBIMU U
[PEJCTAaBICHHUE JAHHBIX B [FpapuuecKUMHU PEICTaBICHUAMH JaHHBIX C
BUJE KPYIOBBIX, MOMOIIBIO TU(PPOBBIX PECYPCOB B XOI€
CTOJIOMKOBBIX MPAKTUYECKUX paboT
(cTonbyarTbIX) AUarpamm.
UreHue u nocTpoeHue
nuarpaMm. [Ipumepsl
neMorpapuuecKux
narpamm.
[IpakTuyeckas pabota
«/Imarpammen»

OnucarenbHa {UuciaoBbie HAOOPHI. OcBauBaTh NOHATHUS: YUCIOBON HaOOp, Mepa

LIEHTPAJIbHONU TEHACHLIUU (Mepa LIeHTpa), B
TOM 4HCJIe cpeiHee apupmMeTniecKoe,
Me/lMaHa.

OnuchIBaTh CTATUCTUYECKUE TAHHBIE C
MOMOILBIO CPEHETO apU(PMETHUECKOTO U
MenuaHbl. PemaTs 3a1aun.

M3yuyaTh CBOMCTBA CPEAHUX, B TOM YHCIIE C
MOMOILBIO IIU(PPOBBIX PECYPCOB, B XO€
MPaKTUYECKUX PadoT.

OcBauBaTh MOHATH: HaUOOJIbLIEE U
HauMEHbIIIee 3HaYeHUS YNCIOBOI0 MaccHBa,
pazMax.

Pemath 3a1auu Ha BBIOOp crioco0a onucaHus
JTaHHBIX B COOTBETCTBHUHU C IPUPOIOM TaHHBIX
1 LEJISIMU UCCIIEIOBaHUS

Crnyuaiinas  |CiyvaifHas u3MeHUnBOCTh (OCBanMBaTh MOHATHS: YacTOTA 3HAUECHUI B
M3MEHYMBOCTB|(IpuMepbl).  YactoTa MacCHBE JaHHBIX, TPYIIUPOBKA JAHHBIX,
(6 1) 3HaYeHUH B MacCUBE rHUCTOTpaMMa.
naHHbIX. [ pynmupoBka.  |[CTpOWUTH M aHAIM3UPOBATH TUCTOTPAMMBEI,
['McTorpaMmBsl. no0MpaTh MOJXOASAIIMIM IIar TPYIIUPOBKH.
[IpakTnueckas pabora OcBauBath rpaduyeckue MIpEACTaBICHUS
«CryuaitHas [Pa3HBIX BUJOB CITy4aifHOW M3MEHUYMBOCTH, B
M3MEHYHUBOCTE)» TOM YHCJIE C TIOMOIIBIO IIUPPOBBIX PECYPCOB,
B XOJI€ MPAKTUYECKOH paboThI
Beenenne B [['pad, BepimHa, pebpo.  [(OcBauBaTh  MOHSTHUS: rpad, BeplIMHA
TEOPHIO [Ipencrasnenue 3amaun ¢ [rpada, pedpo rpada, creneHs (BaAICHTHOCTD
rpagos [TOMOLIBIO rpada. BEPILIUHBI), IEMb U UKL
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(4 1)

Crenenb (BaJIGHTHOCTB)
BepiuHbI. Yncio pedep

W cymmapHasi cteneHb
BepwuH. Llens 1 nukiI.
[Iyte B rpade.
IIpencrasnenue 0
cBsi3HOCTH rpada. O6xo
rpada (IIEpOB MyTh).
[IpencraBnenue 00
OpUEHTUPOBAHHBIX Tpadax

OcBauBaTh MOHATHS: YT B Tpade, 3iinepoB
MyTh,00Xx0.1 Tpada, OpUESHTUPOBAHHBIN Tpad.
Pemate 3a1aun Ha MOMCK CyMMBI CTETIEHEN
BepuuH rpada, Ha TOUCcK 00xoaa rpada, Ha
MOWCK ITyTel B OPUEHTUPOBAHHBIX Tpadax.
OcBauBaTh CIOCOOBI IPECTABIICHUS 3314
13 kypca anreOpbl, TeOMETPUH, TEOPHH

BEPOSITHOCTEH, IPYTUXIIPEIMETOB  C
[TOMOLIBIO rpa¢oB(KapThl, CXEMBI,
DIIEKTPUYECKHUE 1eny,

(yHKIIMOHATLHBIE COOTBETCTBHSA) HA
IpUMepax

JacoB)

BepostHocTs [CiyyaliHblii  onbIT W (OcBauBaTh MOHSTHUS: CIIyYalHBIA OIBIT U
1 9acToTa CIIy4aiiHOE  COOBITHE. [clydaiiHOe  COOBITHE, MaJOBEpPOSTHOE
u
ciydaifHoro |BeposTHOCTB M 4yacToTa  [MPAKTUYECKU JOCTOBEPHOE COOBITHE.
COOBITUS coObITHs. Pob N3ydath 3HaYMMOCTh  MaJIOBEPOSTHBIX
(4 q) ManoBepOATHBIX U CoOblTuil B mpupoje u o011ecTBe Ha
MPAKTUYECKH BaXHBIX IPUMeEpax (aBapuu, HECYACTHBIE
NTOCTOBEPHBIX COOBITUI cllyyau, 3aluTa HepCOHAIbHOMN
B IpUPOJIE U B nH(popMalLuy, epeiada JaHHbIX).
OobmectBe. MoneTa u MN3yuath pOJIb  KJIACCHYECKHUX
urpajpHasi ~ KOCTb B |BeposTHOCTHBIX Mozenel  (MoHera,
TEOPUU BEPOATHOCTEH. urpajibHasi KOCTb) B TEOPHH BEPOSITHOCTEH.
[IpakTnueckas pabora Habnronate ¥ U3y4aTh 9acTOTy COOBITHH B
«Yacrtora BBINAJCHUS [IPOCTHIX FIKCIIEPUMEHTAX, B TOM UHUCIIE C
opia» MOMOIIIBIO ITU(PPOBBIX PECYPCOB, B XOE
MPAKTUYECKON pabOThI
O606mmenue, |[[IpencraBnenue naHHbIX. |[IOBTOpPSATH M3yUYEHHOE U BBHICTPAaUBATh
KOHTPOJIb OnucatenbHas CTATUCTUKA.[CUCTEMY 3HAHUH.
(5 1) BeposTHOCTB cityqaiiHOro [Pemiars 3a1a4n Ha IPEACTABICHUE U
COOBITHS OIMCaHKE JAHHBIX C TOMOIIBIO U3YYEHHBIX
xapakTepucTuk. OOCyK1aTh NpUMEpPbI
ClTy4ailHbIX COOBITHI, MAIOBEPOSITHBIX U
MPAaKTHUYECKH JOCTOBEPHBIX CITyUaiHBIX
COOBITHI, UX POJIU B IPUPOJIE U KUZHU
YyeloBeKa
8 kmacc (He menee 34 u)
HasBanue JJIeKTPOHHBIE
paznena OcHOBHOE cofiepkaHue  |[XapaKTepUCTUKA JIEATEIbHOCTH (unpoBble
(Temsbl) (Uucio 0OyJaromuxcs oOpa3oBareib

HBIE PECYPCHI)
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IToBTOpEeHME

[IpencraBneHue JaHHBIX.

HOBTOpSITB HU3YUCHHOC U BbICTpAHUBATDH

Kypca 7 OnucaTenbHas CTATUCTUKA.[CUCTEMY 3HAHUU.
KJjlacca CrnydaiiHasi ”3BMEHYMBOCTb. [PeaTh 3a/1auyu Ha pe/ICTaBIICHUE U
(4 1) CpenHue 4icioBOro OIMCaHNE JAHHBIX C TOMOIIIBIO H3yYEHHBIX
Habopa. XapaKTepUCTHK. Pemiars 3aqaun Ha
CrnyuaiiHble COOBITHS. [pe/ICTaBJIeHHE IPYNIUPOBAHHBIX JAHHBIX U
BeposITHOCTH M 4aCTOThI.  (OMMCAHUE CIIy4YalHOW W3MEHUYHUBOCTH.
Kraccuueckue Moaenu Pemath 3a1a4n Ha ONpe/IesieHuEe YaCTOThI
TEOPUN BEPOATHOCTEN: CllydyailHBIX ~ COOBITHH, oOcyxenue
MOHETa U UTpaJibHast KOCTh [IPUMEPOB CIIy4ailHBIX  COOBITHUH,
MaJIOBEPOATHBIX U MPAKTUUECKU
NTOCTOBEPHBIX CIYYalHBIX COOBITHIL, UX POJIU B
MPUPOJIC U KU3HU YEJIOBEKA
OnucatensHa [OTkaoHeHus. Jucnepcust (OcBanBaTh MOHATHUA: AUCHIEPCUS U
51 CTATUCTHKA [4UCIIOBOTO CTaHJapTHOE OTKJIOHEHHE, UCII0Ib30BATh 3TU
PaccenBanue Habopa. XapaKTEPUCTHUKU JIJISl ONIMCAHUS paCCEUBaHUS
MTAaHHBIX CtaHapTHOE OTKJIIOHEHUE |[TaHHBIX.
(4 q) YHCIIOBOTO |BBIABUTaTh TMIIOTE3bI 00 OTCYTCTBUU WU
HaOopa. JluarpaMMbl HaTMYUU CBSA3M 110 MarpaMMaM pacCeuBaHUsI.
[paccenBaHUs CTpouth AuarpamMmbl pacCeMBaHus Mo
MMEIOIINMCS JaHHBIM, B TOM YHCIIE C
MOMOIIBI0 KOMIIBIOTEPA
MuoxecTBa (4MHOXECTBO, OcBauBaTh OHATHUS: MHOXECTBO, JIEMEHT

)

Mo AMHOKecTBO. Onepanuu
HaJ MHOKECTBaMH:
00beINHEHNE,
[EepECEUCHUE, JOMOJHECHHE.
CBolicTBa oneparuii Hajl
MHO>KECTBAMM:
MEepEeMECTUTEIBLHOE,
COUeTaTeIIbHOE,
[pactpenenuTenbHoe,
BKJIIOUEHMUS.

I'paduueckoe
MpEACTaBICHHE MHOXKECTB

MHO>KECTBa, ITOJJMHOKECTBO.
BLITOIHATE Oorepanvu HaJ MHOXCCTBaAMU:
00BbeIMHEHUE, TIepeceueHne, JOMOHEHUE.
Mcnosib30BaTh CBOMCTBA: IEPEMECTUTEIBHOE,
coueTaTeNnbHOe, paclpeaeuTENbHOE,
BKITFOUeHUs. Mcnonp30BaTh rpaduieckoe
[pe/ICTaBJICHHE MHOXKECTB MIPH OMUCAHUU
[p€ATTbHBIX MPOLECCOB U SIBJIECHUM, PU
[PEIICHUH 3a]a4 U3 IPYTUX y4eOHBIX
IPEIMETOB U KypCOB

BeposTHOCTB
CIIy4allHOTO
COOBITHS

(6 1)

DNIeMEHTapHBIE COOBITHUS.
CnyuaiiHble
COOBITHSI.
brnaronpusrcTByomue
DIIeMEHTapHbIE COOBITHSI.
BeposiTHOCTH COOBITHH.
OTBITHI c
[PABHOBO3MO>KHBIMU
BIIE€MEHTapHBIMU
coObITusMH. CrryyaliHbIH
BEIOOD.
[IpakTiueckas pabora
«OTNBITHI c
[PAaBHOBO3MOKHBIMU
BIIE€MEHTapHBIMU
COOBITHUSIMI

OcBauBaTh MOHATHS: HIIEMEHTapHOE COOBITHE,
CIly4aifHOE COOBITHE KaK COBOKYITHOCTD
0JIarOMPUSITCTBYIOIINX JIEMEHTAPHBIX
COOBITHIA, PABHOBO3MOYKHBIE dJIEMEHTApHBIE
COOBITHS.
Pemrare 3a1aun Ha BEIYMCIIEHUE BEPOSATHOCTEN
COOBITUH TIO BEPOATHOCTSIM dJIEMEHTAPHBIX
COOBITHIA CITy4aifHOTO ombITa. PemaTs 3axauun
Ha BBIUYMCIICHUE BEPOATHOCTEH COOBITHIA B
ONBITaX C PABHOBO3MOKHBIMH
AJIIEMEHTaPHBIMU COOBITUSMU, B TOM
YUCIIE C TOMONIIBIO KOMITBIOTEPA.
[IpoBOIUTH U U3yYaTh ONBITHI C
[PAaBHOBO3MOKHBIMH ~ 3JIEMEHTapHBIMU
COOBITUSMH (C UCITOJIB30BAHUEM MOHET,

WTPATIBHBIX  KOCTEH, IPYrux

MOJIETIEN) B X0J1€ IPAKTHYECKOMI

61



paboThHI

CJI0’KEHUS BEPOSTHOCTEM.
[IpaBuiIO0 YMHOXKEHUS
BEPOATHOCTEH.

Y c10BHAs BEPOSITHOCTb.
HezaBucumblie COOBITHS.
[Ipencrasnenue
CIIy4allHOTO KCIIEpUMEHTA
B BU/JIE JIepeBa

Beenenue B JlepeBo. CBolicTBa aepeBa: (OcBanBaTh MOHSATHUS: AEPEBO Kak rpad 6e3
TEOPHIO €MHCTBEHHOCTh IIyTH, LMKJIa, BUCSYas BEpIIUHA (JIUCT), BETBb
rpados CYLIECTBOBAHME BUCAYEH |1epeBa, IyTh B IEPEBE, TUAMETP JCpeBa.

(4 1) BEpLINHBI, CBSI3b MEKAy  [MI3yuaTh CBOMCTBA JepeBa: CyIIECTBOBAaHUE
YUCJIOM BEPUIMH U YKCIIOM [BHUCSYEH BEPIUIMHBI, €IMHCTBEHHOCTH ITyTH
peoep. IlpaBumno MEXIy IBYMsl BEPILIMHAMH, CBSI3b MEKIY
[YMHOXKCHHS YHCIIOM BEPIIMH U YUCIOM pebep.

Pemrate 3a1aun Ha TOMCK U NIEPEUUCITICHUE
IyTel B JIEpeBe, ONPEACIEHUE YNCIa BEPIINH
uu pedep B AepeBe, 00X0 OMHAPHOTO
NepeBa, B TOM YHCJIE C IPUMEHEHUEM IIpaBuia
[YMHOKEHHS

Cnyuaitasie  [[IpoTuBOMOIOXKHOE OcBauBaTh  TOHSTHS: B3aHMHO

COOBITHS coOBITHE. Juarpamma [IpOTHUBOMOJIOKHBIE COOBITHS, ONIEpalliy HaJl

(8 1) Oitnepa. O0beuHeHNE U [COOBITUSAME, OOBEINHEHHE U TIEPECEUCHUE
repeceuyeHue coOBITHI, AuarpamMma Diinepa (Dinepa—

COOBITHH. Benna), coBMeCTHBIE U HECOBMECTHBIC
HecoBmecTHble COOBITHSI.
COOBITHSL. @opmyna  [M3yyaTh TEOpEMBI O BEPOATHOCTH

00BEAMHEHHUS ABYX COOBITUH ((POPMYIIBI
CJI0KEHMSI BEPOSITHOCTEN ).

Pematp 3a1a4u, B TOM YHCJIE TEKCTOBBIE
3a/1a4d Ha ONPEIEICHUE BEPOATHOCTEN
00bETMHEHHUS U TIEPECEUECHNUsI COOBITHI ¢
ITOMOILIBIO YMCIIOBOM IIPSIMOM, TMarpamMm
Ditnepa, GopMyJIbl CIOKEHHs BEPOSATHOCTEH.
OcBauBaTh NOHATHUSA: IPABUIIO YMHOKEHUS
BEPOATHOCTEN, YCIOBHAs BEPOSATHOCTb,
HE3aBHCUMBbIE COOBITHUS AEPEBO CIYyYalHOTO
OIIbITA.

N3yuath CBOMCTBA
HE3aBUCUMBIX COOBITHIA.
Pemrate 3a1aun Ha onpeeeHue U
VCTI0JIb30BAHUE HE3aBUCUMBIX COOBITUH.
Pemrate 3a1a4n Ha TOMCK BEPOSITHOCTEM, B
TOM UYHCJIE€ YCIIOBHBIX, C UCIIOJIb30BAHUEM

(ompenenenus)

JIEpEBA CIIYYaHHOTO OTBITA
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O0001menue,
KOHTPOJIb
(4 )

[IpencraBneHue JaHHBIX.
OrnuncarenpHas CTaTUCTUKA.
I'padsr.
BeposiTHOCTB ciydaitHOTO
COOBITHSI.
DIIEMEHTHI
KOMOWHATOPUKH

[10BTOPSTH U3Y4EHHOE U BBICTPAUBATh
CHUCTEMY 3HAHUH.
Perrats 3a1a4n Ha IPEACTABICHUE U
ONMCAaHUE JAHHBIX C TOMOUIBIO H3yYEHHBIX
XapakTepucTUK. Pemars 3amauu ¢
MpuMeHeHneM rpados.
Pemrate 3a1a4n Ha HAXOXKIEHUE BEPOSITHOCTH
CIIy4aiflHOTO COOBITHUS MO BEPOSITHOCTSIM
PIIEMEHTAPHBIX COOBITHIL, B TOM YHUCIIE B
OMBbITAX c PaBHOBO3MOKHBIMU
PIIEMEHTAPHBIMU COOBITUSIMHU.
Pemrate 3a1aun Ha HaXOXKJEHUE BEPOSITHOCTEN
00BETMHEHNUS U TIEPECEUCHUS COOBITHIA, B TOM
YKUCIIe HE3aBUCUMBIX, C UCIIOJIb30BAHUEM
rpaduUecKuX MpeCTaBICHUH U
nepeBa CIIy4ailHOrO OIlbITa.
Pemate 3a1aun Ha EpevrCICHUE
KOMOMHAIM (Yrciia MIepecTaHOBOK, YHCIa
COUETaHMI), HA HAXOXKJCHUE BEPOSITHOCTEN
COOBITHI C IPUMEHEHUEM KOMOUHATOPUKH, B
TOM YMCJIE C UCIIOJIb30BAHUEM TPEYTOJIbHUKA
[Tackais

9 xnacc (ue menee 34 u)

Ha3zBanue
pazznena
(Temsl) (uucio
YacOB)

OcHOBHOE COACPIKAaHUC

XapaKkTepUCTUKA JICATEIILHOCTH
00yJaronmxcst

JJIEKTPOHHBIE
(ttudpoBbIC

oOpa3zoBareib
HBIE PECYPCHI)

[ToBTOpeHME
Kypca 8
KJ1acca

(4 1)

[IpencraBieHue JaHHBIX.
OmnucarenbHas CTATUCTHKA.
Omneparuun
Hal  COOBITHUSIMH.
He3aBrcUMOCTEL COOBITHI

[1oBTOPATH N3yUEHHOE U BbICTPaUBaTh
CUCTEMY 3HAHUM.

Pemrate 3a1a4n Ha IPEACTABICHNUE U
ONMCaHNE JAHHBIX.

PemaTe 3a1aun Ha HAX0XKJIEHUE BEPOATHOCTEMN
00bETUHEHNUS U TIEPECEeUEHUsI COOBITHIA, B TOM
YUCIIE HE3aBUCHMBIX, C HCIIOJIb30BAHUEM
rpaduUecKuX MpeCTaBIeHUH U
JIepeBa CIIY4alHOIO OIbITA.

Pematsp 3a1aun Ha IEPEUNCIICHHE
KOMOMHAaIMH (4Kciia IepecTaHOBOK, YHCia
COYeTaHMil), Ha HaX0XKJICHUE BEPOSITHOCTEH
COOBITHUH C IPUMEHEHUEM KOMOWHATOPUKH, B
TOM YHCJIE C UCIIOJIB30BAHUEM TPEYTOJbHUKA
[Tackais
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BennunHa (6

)

paclpeneeHue
BEPOSITHOCTEM.
MaremaTnueckoe
0KUJAHUE U TUCTIEPCHS
CIy4YallHOM  BEJIMYMHBI.
[Ipumepsl
MaTeMaTUYECKOTO
0KUJAHUS Kak
TEOPETUYECKOTO
CpEIIHETO 3HAYEHUS

Onementsl  |[KomOuHaTopHOeE npaBmiio (OcBaWBaTh MOHATH: KOMOMHATOPHOE
KOMOUHATOpU YMHOKEHHUS. [IPaBWJIO YMHOKEHUS, YIIOPSAIOUYECHHAs 11apa,
K1 IlepecTaHOBKH. Tpoiika 00bEKTOB, IEPECTAHOBKA, (PaKTOpHAT
(4 9) dakropuas. CoueTaHus U [MHCIIa, COYCTAHUE, YUCIIO COUCTaHUM,
YKCIIO COUETaHUM. TpeyronbHUK Ilackans.
Tpeyronpuuk [Tackans. Pemath 3a1aun Ha IepevrcCIeHUE
[TpakTuyeckas pabora YIOpSAOYEHHBIX Map, TPOEK, IEPEUNCIICHHE
«Bpruncienue [IEPECTaHOBOK M COYETaHUMN DJIEMEHTOB
BEPOSTHOCTEN C [pa3IMYHBIX MHOYKECTB.
VICII0JIb30BAHUEM Pemartp 3a1aun Ha IPUMEHEHHE YHUCIIA
KOMOWHATOPHBIX (YHKIUH [coueTaHMii B alreOpe (COKpameHHOe
NEKTPOHHBIX yMHOXeHue, 6uHoM Herotona). Pemars,
TabIUI) MpUMEHSST KOMOMHATOPUKY, 3a7a4d Ha
BBIYHCIICHUE BEPOSITHOCTEHN, B TOM YHUCIIE C
MOMOIIIBIO AJIEKTPOHHBIX TAOJHIL B XOI€
PAKTUYECKON pabOThI
I'eomerpuueck eomerpruueckas OcBauBaTh NOHITUE TEOMETPUUECKOM
asi BEPOATHOCTb. BEPOATHOCTH. PemaTs 3a1aun Ha HaXOKICHHUE
BEpPOATHOCTH |Cily4aiHbIil  BBIOOD BEPOSITHOCTEM B OIBITAX, IPEACTABUMBIX KaK
(4 9) TOYKH U3 PUTYpPHI HA BBIOOP TOUEK U3 MHOTOYTOJIbHHKA, KPYyTa,
IJI0CKOCTH, U3 OTPE3Ka,  (0TPE3Ka UM IyTU
U3 JyTd OKPYKHOCTH OKPY>KHOCTH, YUCJIOBOT'O IIPOMEKYTKA
cneiTanus  |McnbiTanue. Ycnex u OcBauBaTh  MOHATUSL: UCIIBITAHUE,
bepnymu (6 [Heymaua. Cepus PIIEMEHTapHOE COOBITHE B UCTIHITAHUU (yCIIeX
) WCIBITAHUN 10 IEPBOTO M HEyJaua), Cepusi UCIIbITAHUH, HACTYIJICHHE
ycnexa. McnbiTanus MepBoro ycrnexa (Heyaauun), cepusi UCIbITaHUI
bepHyn. bepHymn.
BepositHOocTH coOBbITHI B |PemaTh 3ajaun Ha HaX0XKJICHUE BEPOSITHOCTEN
CEPUM UCIIBITAHUN COOBITUI B CEPUM UCIIBITAHUMN J0 IEPBOTO
bepnym. ycIiexa, B TOM YUCIIE C IPUMEHEHUEM
[IpakTuueckas padbora (hopMmyibI CyMMBI
«McnblTanus bepHymum»  F€OMETPUYECKON IIPOIPECCHUH.
Pemate 3a1aun Ha HAXOKIEHUE BEPOSATHOCTEN
HIIEMEHTAPHBIX COOBITUI B CEPUN UCTIBITAHUIN
bepHyM, Ha HAX0XK/IEHUE BEPOSTHOCTU
OIIPEAEICHHOIO YUCIIa YCIIEXOB B CEPUU
ncnbiTanui bepryinu. M3ydars B xone
MPaKTUYECKON pabOThI, B TOM YHCIIE C
MOMOIIBIO IIU(POBBIX PECYPCOB, CBOICTBA
BEPOATHOCTH B CEPUU
ucnbiTaHui beprynm
Cnydaitnass  (Crydaiinasi BenmuuuHa U [(OCBOUTH MOHATHUSA: ClTydaliHasi BEJIMUMHA,

3HAUYCHUE CIIy4YallHOM  BEJIMYMHBI,
[pacrpeieIeHne BEPOSITHOCTEN.
W3y4ath 1 00CyXIaTh MPUMEPHI AUCKPETHBIX
Y HETIPEPBIBHBIX CIIYIaHBIX BETUYHH (POCT,
BEC YEJIOBEKA, YUCIIEHHOCTh HACEIEHUS,
JIPYTUe U3MEHYMBBIE BEJIIMYHHBI,
[paccCMaTpUBAaBILUECS B KypC€ CTATUCTUKH),
MOJIETbHBIX CITy4aiHBIX

BEJIMYUH, CBA3aHHBIX CO CIyYalHBIMU
onbITaMu (OpOCaHUE MOHETHI, UTPATHHOU
KOCTH, CO
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BEJIMUNHBI.
TToustue 0
3aKOHE OOJIBIINX

yucen. 3mepenue
BEPOATHOCTEM
C TIOMOIIBIO
4acToT.
[IpuMeHeHne 3aKoHa
OOJIBIITUX YHCEeTT

CIly4ailHBIM BBIOOPOM H T. II.).
OcBanBaTh NOHATHUS: MATEMAaTUYECKOE
0KUJAHUE CIYYallHON BEJIMYUHBI KaK
TEOPETUYECKOE cpenHee

3Ha4YCHUE, JUCIIEPCUS CIIydaiiHOU
BEJIMYMHBI KaK aHAJIOT JUCIIEPCUU YHCIIOBOTO
HaOopa.
Pemiatp 3a1aun Ha BEIYKMCIICHHE
MaTEMaTHYECKOT0 OKUIAHUS U JUCIIEPCUU
NIMCKPETHOM CITy4aiiHOM BEJTMYUHBI 110
3aJJaHHOMY pacIpelelIeHHIO, B TOM YUCIIE
3a/1a4, CBA3aHHBIX CO CTPAXOBAaHUEM U
loTepesmMu.
3HAKOMUTBCA C MAaTEMATUYECKUM OXKUJAHUEM
Y JUCIIEPCUEN HEKOTOPBIX paclpeielieHul, B
TOM  YHUCJIE pacnpeacsieHus clydailHON
BEJIMYHHBI «YHUCIIO YCIIEXOB» B CEPUU
ucnblTaHui bepryiu. M3ydyars yactory
COOBITHS B TOBTOPSIOLIUXCS CIyYalHBIX
ONBITAX KaK CIIy4alHYIO BEJIUYHHY.
3HAKOMMTbHCSI C 3aKOHOM OO0JIbIINX YHuCell (B
(dbopme bepHyun): mpu 60IBIIOM YHCTIE
OTIBITOB YaCTOTa COOBITHS OJIM3KA K €T0
BEPOSITHOCTH.
Pemarh 3a1aun Ha U3MEPEHUE BEPOSITHOCTEH C
MOMOIIBI0 YacTOT. OOGCYKAaTh POJb 3aKOHA
OOJBIINX YKCeNl B 000CHOBAHUH YaCTOTHOTO
METOAaN3MEPEHHS BEPOATHOCTEN.
OO0Cy)1aTh 3aKOH OOJIBIINX YUCET KaK
MPOSIBJICHUE CTATUCTUYECKON YCTOMYUBOCTH B
M3MEHUYUBBIX SIBJICHUSX, POJIb 3aKOHA
OOJIBIIINX YHCEI B IPUPOAE U B )KU3HU
YesoBeKa

O06o6meHuE,
KOHTpOJIb (10

)

[IpencraBieHne NaHHBIX.
OnucarenbHas CTaTUCTHKA.
BeposTHOCTH CIIy4aiiHOTO
COOBITHSL. DneMEeHTHI
KOMOWHATOPUKH.
CryqaifHble BETUYUHBI U
pacripenesieHus

[1oBTOPSITH N3YYEHHOE U BBHICTPAUBATh
CUCTEMY 3HAHUM.

Pemiate 3a1aun Ha IPEACTABICHHUE U
OITMCAHNE JAHHBIX.

Pemiate 3a1aun Ha HAXOXKJEHUE BEPOSITHOCTEN
COOBITHM, B TOM YMCJIE B ONBITaX C
[PABHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU, BEPOSITHOCTEH O0BEAMHEHUS U
nepeceyeHus: COOBITUH, BBIYUCIIATE
BEPOSITHOCTH B OTIBITAX C CEPUSMHU CITyUYalHBIX

HMCITEITAHUN

[Ipu paspabotke pabouelt mporpamMmsl
BO3MOKHOCTH HCIIOJIb30BaHMsI 3JEKTPOHHBIX (LHM(POBBIX) 00pa3oBaTEIbHBIX PECYPCOB, SBISIOLUIMXCS

y4eOHO-METOIMYECKUMHU MaTepuaiiaMud  (MyJIbTUMEIUNWHbBIE IPOrPaMMBlI,

B TCEMATUYCCKOM IIUIAHUPOBAHHMU JOJIPKHBI

OBITh  YUTEHBI

AJIEKTPOHHbIE YYEOHUKH U

3aJJaYHUKH, DJIEKTPOHHBIE OMOTUOTEKH, BUPTyalbHbIE J1a00OpaTOPUH, UTPOBBIC MPOTPAMMBbI, KOJUICKIIHH
1M(poBbIX 00pa30BaTENbHBIX PECYPCOB), UCIOIB3YEMBIMU /ISl 00YUYEHHS U BOCIIUTAHUS PA3IUYHBIX TPYIII
MOJIb30BaTeNeH, MPEICTABICHHBIMI B DJIEKTPOHHOM (LM(POBOM) BUAE U PEATU3YIOUTUMHU TUIAKTUYECKHE
Bo3mokHocTu UKT,conepkanne KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa3oBaHMH.
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