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Pabouas mporpamMma IO MaTeMaTuKe Ijiss oOyuvaronmxcs 5-6 KjIaccoB paspaboTaHa Ha OCHOBE
®denepasbHOrO TOCYJApCTBEHHOTO 0OpPa30BaTe/IbHOTO CTaHAapTa OCHOBHOTO OOIero o6pasoBaHus C
YUYCTOM ¥ COBPEMEHHBIX MMUPOBBIX TPeOOBaHMIA, MPEAbIBISIEMBIX K MaTeMaTMYeCKOMY 0Opa3oBaHUIO, U
TpaguLMii  POCCUMCKOTO  O0Opa3soBaHMsl, KOTOpble  00ecrmeumMBalOT  OBJIAieHME  KJIIOUEBBbIMU
KOMITETEHIIMSIMM, COCTABJISIIOIIMMM OCHOBY IS HEITPEPBIBHOT'O OOpa3oBaHMs ¥ CaMOPa3BUTHS, a TaKkKe
1[€JIOCTHOCTb OOILEKYJIbTYPHOrO, JIMYHOCTHOTO ¥ TIO3HABATEJbHOTO pasBUTHUS oOydamonmxcs. B
paboueit rmporpaMMe yUYTeHbI UAey U noJiokeHnss KoHuenuym pasBuTusi MaTeMaTUueCcKoro o6pa3oBaHmst
B Poccuitckoin ®epepariyn.

B smoxy mmdpoBoii TpaHchopmaiymm BceX cdep 4YesOBEeYECKOM HesiTeTbHOCTY HEBO3MOKHO
cTaTh OOpa30BaHHBIM COBPEMEHHBIM YeJIOBEKOM 6e3 6a30BO MaTeMaTMUyecKOM IOATOTOBKM. Y3Ke B
IIIKOJIe MaTeMaTHKa CJIYKUT OTIOPHBIM ITPEIMETOM /ISl U3YUEHNSI CMEKHBIX IMCLUUILIVH, a ITOCJIe LIKOJIbI
peasbHOM HEOOXOAMMOCTbIO CTAHOBUTCSI HENpepbIBHOE oOpa3oBaHMe, UYTO TpeOyeT IOJHOIEHHOM
6a30B0Ji 0011e00pa30BaTeIbHONM MTOATOTOBKM, B TOM UMCJIE M MATEMaTUYECKOIA.

OT0 O0O0yC/IOBJAEHO TeM, YTO B HAIIM JHM PpacTeT UKUCJIO Tpodeccuii, CBSI3aHHBIX C
HEIMOCPeICTBEHHbIM IPUMEHEHMEM MaTeMaTuKu: ¥ B cdepe SKOHOMMKM, UM B OuU3Hece, U B
TEXHOJIOTMYECKUX 00JIaCTSX, U JaKe B TYMaHUTapHbIX chepaxX. Takum o6pa3oM, KPyr IIKOJbHUKOB, JAJIS
KOTOPBIX MaTeMaTVKa MOXXET CTaThb 3HAYMMbIM ITPEAMETOM, PaCIIVPSIETCS.

[TpakTMueckass IOJI€3HOCTb MaTeMaTMKM OOyC/IOBJIEHA TEM, YTO €€ IIPEeIMETOM SIBJISIOTCS
dbyHOamMeHTaJbHble CTPYKTYpbl HAaIller0 MMpa: IMPOCTPaHCTBEHHble (OpPMbI ¥  KOJIMYECTBEHHbIE
OTHOIIIEHMSI OT IMPOCTENIINX, YCBAMBAEMbIX B HEMOCPENCTBEHHOM OIIbITE, MO JOCTATOYHO CJIOXKHBIX,
HEOOXOAMMBIX [IJIST PasBUTHMSI HAYUHBIX M MPUKIATHBIX Mael. bes KOHKpeTHbIX MaTeMaTUUYeCK1MX 3HaHUI
3aTpyAHEHO MOHMMaHNe MPUHIIMIIOB YCTPOICTBA M MCIIOJIb30BaHNUSI COBPEMEHHONM TEXHUKY, BOCIIPUSITIE
M MHTepIpeTanyus pasHOOOPa3HOM COIMAIbHOM, SKOHOMMUYECKOM, IIOJIUTUUYECKOM MHGbOpMaLmu,
Masi03(pheKTUBHA MOBCEAHEBHAS IPAKTUUYECKas AeSITeNbHOCTh. Kaskgomy 4YesloBEKY B CBOEN JKU3HU
MPUXOOUTCS BBITTOJIHATh PACUEThl I COCTABJISITh AJITOPUTMbI, HAXOIUTDb U MIPUMEHSITh (DOPMYJIbI, BJIaJETh
MPaKTUYECKMMM TIpYEMaMyM TeOMETPUUYECKMX WM3MEPEHUI U IOCTPOeHMIA, YUTaTh WMHPOpMALNIO,
MIpeACTaBJIEHHYI0 B BuUIe TabJuil, OAuarpaMM ¥ T'padMKOB, KUTb B YCJIOBUSIX HEOIPENeSCHHOCTU U
MMOHMMATh BEPOSITHOCTHBIN XapaKTepP CIYUaMHbIX COOBITUIA.

OpnHOBpeMeHHO C pacipeHneM cdep MpuMeHeHNs] MaTeEMAaTUKY B COBPEMEHHOM OOIIIeCTBE BCE
60Jiee BaKHBIM CTAHOBUTCSI MaTeMaTMUECKUM CTUJIb MBbIIIJIEHNS, TTPOSBIISIIOIINIICS B OIpeneeHHbIX
YMCTBEHHBIX HaBbIKax. B mpoliecce n3yueHus MaTeMaTUKY B apCeHa MMPUEMOB ¥ METOIOB MBbIIIIIEHUS
yeJioBeKa eCTeCTBEHHbIM 06pa3oM BK/TIOUAIOTCS MHIYKUMS M OemyKius, 0600IIeHe ¥ KOHKpeTU3alus,
aHa/IM3 M CUHTe3, Kiaccupukaums ¥ cucremaTtusauus, abcrparupoBaHve U aHajgorus. OOGBEKTbI
MaTeMaTUYeCKUX YMO3aK/IIOUeHMI, MpaBuia X KOHCTPYMPOBAHMS PACKPHIBAIOT MEXaHMU3M JIOTMUYECKUX
MIOCTPOEHNM, CIIOCOOCTBYIOT BbIpabOTKE yMeHMsI (OpMyJIMpoBaTh, OOOCHOBBIBATb U [TOKA3bIBATh
CY>KIIeHMsI, TEM CaMbIM pa3BMBAIOT JIOTMUECKOE MbIIUIeHre. Bemyliiiast posib MpUHAAJIEKUT MaTeMaTuKe 1
B (OpMMPOBAHMM AJITOPUTMUUECKOV KOMIIOHEHThI MBIIIUIEHMSI ¥ BOCIIUTAHMM YMEHMIA e/iCTBOBATh IO
3aJaHHBIM QJITOPUTMaM, COBEpIIIEHCTBOBAaTb M3BECTHbIE M KOHCTPYMpOBaTh HOBble. B mporiecce
pelieHust 3alau — OCHOBOW Y4YeOHOV MeSTeJbHOCTM Ha YPOKax MaTeMaTUMKY — pPa3BMBAIOTCS TaKXKe
TBOpYECKast ¥ MPUKJIaJHAs CTOPOHBI MbIIIUIEHMS.

O6yuyeHyne MaTeMaTuKe JAaeT BO3MOXXHOCTb Pa3BUBATh Y OOyYAIOIIMXCS TOYHYIO, PAIllMOHAIbHYIO
¥ MHPOPMATUBHYIO pedb, YMeHMe OTOMpaTh Hamubosiee MOAXOMAILME SI3bIKOBbIE, CUMBOJIMYECKUE,
rpaduyeckme cpeaCcTBa IS BBIPAsKEHMS CY>KIEHUI Y HarJISIAHOTO UX MpeICTaBIeHMS.

Heo6xonumMbIM KOMITOHEHTOM OOIIeM KYJIbTYPbl B COBPEMEHHOM TOJIKOBAHUM SIBJISIETCS OOIIee
3HAKOMCTBO C METOJaMM TIO3HAHUSI AEeMCTBUTEIbHOCTM, IIPEACTaBJIEHME O IIpeAMeTe M MeTomax
MaTeMaTUKH, UX OTJIMUYMI OT METOHOB APYIMX €CTECTBEHHBIX ¥ I'YMaHUTAPHBIX HayK, 06 0COGEHHOCTIX
NpUMEHEeHMsT MaTeMaTMKMU [JI1 pellleHusT HayuyHbIX WM TPUKIAZHBIX 3amady. Takum 06pasom,
MareMaTnyecKkoe 06pa3oBaHMe BHOCUT CBOM BKJIaZ, B GOpMMUpOBaHMe 0OOIIIEel KyJIbTYyPbl YeJIOBEKa.



W3yueHme MaTeMaTHKM TaKKe CIOCOOGCTBYET SCTETMUECKOMY BOCIIMTAHMIO UeJIOBEKa,
IMNOHMMAaHMIO KpaCOTbl M M3dglieCTBa MaTE€MaTUUYECKUX paCCY){(ILeHMfI, BOCIIDUATHUIO TeOMETPpUUYEeCKMX
dhopM, YCBOEHUIO e CUMMETPUMN.

Ilesu 1 oco6eHHOCTH M3yUYeHNsI yueOHOro npeamera «MaTtemaTnka» 5-9 Kaacchl

HpI/IOpI/ITETHbIMI/I oeaamMu O6y‘-IeHI/IH MaTemMaTtuke B 5—9 Kjaccax sIBJISIOTCS:

— ¢opMupoBaHie LEHTPaJbHbIX MaTeMaTUUYECKMX IOHATUI (UMC/IO, BeIMUMHA, reoMeTpudecKast
¢durypa, 1mepemMeHHas, BEpPOSITHOCTb, (QVHKIMS), OOGECIeUMBaIOIIMX I[IPEeMCTBEHHOCTh W
MepPCIeKTMBHOCTh MaTeMaTUUYeCKOro 0Opa3oBaHMs 0OYUaIOIIXCS;

— TmoaBefeHMe OOYYaIOIIMXCS Ha MOOCTYIIHOM [JII HUX YPOBHE K OCO3HAaHMIO B3aMMOCBSI3U
MaTEMATUKN M OKPYXKAOIIEro mupa, INOHMMaHME MAaTEMATHMKM KaK 4YaCTu O6LL[€I7[ KYJIbTYDbI
YyeJI0BEeveCTBa;

— pa3sBUTME MHTE/JIEKTYaJIbHBIX M TBOPUYECKMX CIIOCOOHOCTEN OOYYaloIMXCs, M03HAaBaTeIbHOM
aKTMBHOCTM, MCCJIEIOBATENbCKUX YMEHMIA, KPUTUUYHOCTM MBIIUIEHMS, MHTepeca K M3YUYEHUIO
MaTeMaTUKIH;

— ¢opMmupoBaHme (PYHKIMOHAJIBHON MaTEeMaTMUYECKOM TIPaMOTHOCTM: YMEHMsI pacllo3HaBaTh
IIPOSIBJIEHNSI MATEMaTUUYECKUX TIOHSITUI, OOBEKTOB ¥ 3aKOHOMEPHOCTEl B peasibHbIX SKM3HEHHBIX
CUTyaluuiax M IpU MUSYYEHUM JOPYIUx y‘-Ie6HbIX IIpeagMeTOB, IIPOSIBJIEHMS BHBI/ICI/IMOCTGI‘/JI "nu
3aKOHOMEpHOCTe, (GOPMYJIMPOBATh MX HA S3bIKE MaTEeMaTUMKM M CO3[aBaThb MaTeMaTuUuecKyue
mMonmeJiu, IIPUMEHATDb OCBOeHHbe/’I MaTeMaTI/I‘IeCKI/Iﬁ alrapar AJIS1 pelieHmns IMPAaKTUKO-
OPUEHTUPOBAHHBIX 3ada4, MHTEPIIPETUPOBATb M OLICHMBATD ITOJTYYE€HHbIC PE3YJ/IbTaThbI.

OcCHOBHbIE JIMHMM COHepsKaHMsl Kypca MareMaTuku B 5—9 kimaccax: «Umeia M BBIUKMCIEHUS»,
«Anrebpa» («Anrebpanueckue BbIpaKeHMSI», « YpaBHEHMSI ¥ HepaBeHCTBa»), «DyHKimn», «['eomerpusi»
(«'eomerpruueckme GuUrypsl 1 ux CBONCTBa», «VI3MepeHne reoMeTpuueCKuX BeJUUMH»), «BeposTHOCTh 1
craTuCTuKa». JlaHHbIE JIMHUM Ppa3BMBAIOTCS TMapa/UIeJIbHO, Kaskgas B COOTBETCTBMM C COOCTBEHHON
JIOTMIKOV, OJTHAaKO He He3aBMCMMO OfHA OT APYTOM, a B TECHOM KOHTaKTe 1 B3aumopenctsuu. Kpome storo,
X 0ObeOMHSIET JIOTUUECKas COCTABJISIIONIAs, TPAAUIIMOHHO IPUCYIIasi MaTeMaTHKe ¥ ITPOHM3bIBAIOIIAsT BCE
MaTeMaTMuecKue Kypcbl U cofiepskaTenbHble JuHuM. CdopmynupoBanHoe B DepepasbHOM
rocyJapCTBEHHOM OOpa3oBaTeIbHOM CTaHIAapTe OCHOBHOrO OOIero o6pasoBaHus TpeOOBaHME <«yMEThb
OIepMpoBaTh IOHSATUSIMMU: OIIpelesieHre, aKkCuoMa, TeopeMa, AO0Ka3aTeJbCTBO;, yMEHMe paclio3HaBaTh
VICTMHHbBIE U JIOXKHbIE BbICKA3bIBaHMSI, IIPUBOAUTH MPUMEPBI ¥ KOHTPIIPUMEPBI, CTPOUTh BbICKA3bIBaAHUS U
OTPUIIAHMSI BBICKA3bIBaHUI» OTHOCUTCSI KO BCEM KypcaMm, a (OpPMMPOBaHME JIOTMUYECKUX YMEHUI
pacripeiesisieTcst o BceM rojgamM ooyueHusI Ha ypOBHE OCHOBHOT'O OOIIero o6pa3oBaHus.

CopepskaHme 06pa3sOBaHMSI, COOTBETCTBYIOIEE IPEAMETHBIM pe3yJibTaTaM OCBOEHMUs pabouein
MPOTpaMMbl, pacIipee€HHbIM IO ToJaM OOYUYeHMs, CTPYKTYPUPOBAHO TaKMM 0OpasoM, UTOOBI KO BCEM
OCHOBHBIM, MPUHIMITMAILHBIM BOIIpOCaM OOyUaroIyecs obpaliaiiuch HEOTHOKPATHO, YTOObI OBJIaJIeHNe
MaTeMaTUUeCKMMM TIOHSITUSIMM M HaBbIKaMM OCYIIECTBJISVIOCh ITOC/AeNOBaTe/IbHO M IIOCTYIATeIbHO, C
CcOOJIIOfieHeM TIPUHIIMIIA TPEeeMCTBEHHOCTHM, a HOBble 3HaHMS BKIIOYAIMCh B OOIIYIO CUCTEMY
MaTeMaTUUeCKUX Tpe[CTaBJeHnt OOyyvalolmMxcs, paclmpsss U yriayossiss e€, oOpasys IpOYHbIe
MHO3KeCTBEHHbIE CBSI3M.

MECTO YYEBHOTI'O ITPEIMETA «<MATEMATUKA» B YUEBHOM IIJIAHE

B coorBerctBuM ¢ @epepasbHbIM rOCYZAapCTBEHHBIM 0Opa30BaTeIbHbIM CTAHIAPTOM OCHOBHOTO
o6111er0 06pa30BaHMSI MaTeMaTuKa SIBJSIETCS 00s13aTe/IbHbIM MTpeaMeTOM Ha JaHHOM YpOBHE 0Opa3oBaHMS.
B 5—9 xkiaccax yue6HbIM mnpemmer «MaremMaruMKka» TPaIMLMOHHO M3YUaeTCS B PaMKax CJIeMYIOIIMX
y4eGHBIX KYpCOB: B 5—6 Kiaccax — Kypca «Marematuka», B 7—9 Kjaccax — KypCOB «Ajrebpa»



(BKJTIOUYasi 3JI€MEHThI CTATUCTUKMA M Teopum BeposTHocTei) u «['eomeTpusi» M ydueGHOTO Kypca
«BeposITHOCTb M CTaTUCTUKAY.

Hacrosiiiein mporpammoit TpeqycMaTpMBAaeTCsl BbIe/JieHMe B YyuyeOHOM IUIaHe Ha WM3ydyeHue
MareMaTMKM B 5—6 Kjaccax 5 yueGHBIX 4acOB B HeNEIIO B TeueHMe KakIOro roza ooyueHus, B 7 - 9
KJaccax 6 yueGHbIX YaCOB B HEZIEJTIO B TEUEHME KakKIOro roja o6yueHusi, Bcero 952 yuebHbIX yaca.

ITIJIAHUPYEMBIE PE3VYJIbTATbI OCBOEHHUS OBYUYAIOIIIMMUCS
IMPEAMETA «<MATEMATUKA»

OcBoeHne yueb6HOro mnpeamera «MaTemaTuka» OOJPKHO oOecreuynBaTh HOOCTUMKEHME Ha YPOBHE
OCHOBHOTI'O O6LL[€I‘O O6pa3OBaHI/IH agieayromux JIMYHOCTHBIX, METAIIpEOAMETHbIX W IPEIMETHbIX
06pa3oBaTe/IbHbIX Pe3yJIbTaTOB:

JIMYHOCTHBIE Pe3y/IbTaThI

JIMYHOCTHBIE  pe3yJIbTaTbl OCBOEHMSI  IpOrpaMMbl  yuyeGHOro mpemmera «MartemaTuka»
XapaKTepU3yIoTCs:

— Ilampuomuueckoe éocnumanue: TPOSIBJIEHNEM MHTEpeca K MPOIIJIOMY UM HACTOSIIEMY POCCUIICKON
MaTeMaTUuKIM, IIeHHOCTHBIM OTHOIIEeHMEM K OOCTM>KEHUSIM pOCCMﬁCKMX MaAaTeEMATUKOB U pOCCMﬁCKOf/l
MaTeMaTquCKOfI IITKOJIbI, K MCIIOJIb30BAHUIO 3TUX ,ILOCTI/I)KEHI/II‘/JI B JPYIMX HayKaxX U IIPUKIAOHBIX
chepax.

— I'pascdanckoe u dyxoeéHo-HpasécmeeHHoe 60CNUMAHUe: TOTOBHOCTbIO K BBIINOJHEHNUIO 00sI3aHHOCTEN
rpakJgaHMHa ¥ peajusalMy ero IpaB, IIpeACcTaBJeHMeM O MaTeMaTUMYeCKMX OCHOBaxX
(YHKIMOHMPOBAHMSI Pa3IMYHBIX CTPYKTYD, SIBJEHMI, MPOLEIyp I'PaskJaHCKOro obliecTBa (BbIOGOPHI,
OIIPOCHI M MP.); TOTOBHOCTBIO K 0OCYKIEHUIO 3TUUYECKUX IPoOJieM, CBSI3aHHbIX  C
NMPpaKTUYeCKMM IIpMMEHEHNEM ,I[OCTI/I)KEHI/IIZ HayKM, OCO3HaHMEM Ba>XHOCTM MOPAJIbHO - 3TUYECKUX
MIPUHITATIOB B JIeSITeJIbHOCTM YUEHOTO.

— Tpydoeoe e6ocnumanue: YCTAaHOBKOM Ha aKTMBHOE YyYacCTMe B pelIeHMM IPaKTUMYEeCKMX 3am1au
MaTeMaTUUeCKOJ HaIlpaBjJeHHOCTH, OCO3HAaHMEM Ba’KHOCTU MaTeMaTMYeCKoro 0oOpa3oBaHMs
Ha TIPOTSDKEHMM BCeM JKU3HM ISl YCIELIHOM NpOo(eccuoHaJbHOM [IeITeJbHOCTM U PasBUTHEM
HEeOOXOOMMBIX YMEHMI; OCO3HAaHHBIM BBIOOPOM I IIOCTPOEHMEM WHAVBUAYAJbHOVW TPaeKTOPUU
00pa3oBaHMsI U KU3HEHHBIX IIJIAHOB C YUYETOM JIMYHBIX MHTEPECOB U OOIECTBEHHbBIX TOTPEOHOCTEN.

— Dcmemuueckoe sochumaHue: ClIOCOOHOCTBIO K SMOIIMOHAJIBHOMY U 3CTETUUECKOMY
BOCIIPUSITUIO MaTeMaTU4ecKuX OOBeKTOB, 3aJay, pelleHui, pacCy>KIeHui; YMeHUIO BUIETb
MaTemMaTuUuecKue 3aKOHOMEPHOCTU B MICKYCCTBE.

— ILlennocmu HayuHO020 NO3HAHUA: OPUEHTAIMEN B NeATEJIbHOCTY Ha COBPEMEHHYIO CUCTEMY HAyUHbBIX
MpeACTaBJIeHNI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAasBUTUS YeJIOBEKa, MPUPOIbI U OOIIEeCTBa,
MOHMMAaHMEM MaTeMaTUYeCKOl HayKy Kak cepbl 4eIOBeUeCKON JIesITeTbHOCTU, STAIIOB €€ pa3sBUTUS U
3HAUMMOCTY [IJIS1 PasBUTUS LMBWIM3ALMM; OBJIAZeHMEeM SI3bIKOM MaTeMaTMKM U MaTeMaTUYeCKOM
KYJbTYpOM KakK CpeICTBOM IIO3HAHMS  MMpa; OBJAJeHMeM  IPOCTEMIINMM  HaBbIKaAMU
MCCJIeIOBATEIbCKOM eI TETbHOCTH.

—  @usuueckoe eocnumaxue, (popmuposaHue KyJlbinypel  300p068bsi U IMOUUOHABHOZ0
6/1azonoyyuus: TOTOBHOCTbIO TNPUMMEHSITh MaTeMaTMuyecKyue 3HaHWUSI B MHTepecaxX CBOEro 37J0POBbS,

BeJIeHUsT 3I0pOBOTO  0Opasa SKM3HM (3M0pOBOE MUTaHMe, COATaHCUPOBAHHBIN PEKUM
3aHATMIA M OTIbIXa, PeryssipHas ¢usnueckasi aKTMBHOCTh); CHOPMUPOBAHHOCTb HaBbIKa pedJiekcuu,

MpU3HAHMEM CBOETO IpaBa Ha OIMIMOKY M TAKOTO JKe IIpaBa APYroro YyejioBeKa.

—  JKoJ02uueckoe éochumaHue: OpMEHTAIEeN Ha IIPMMEHEHMEe MaTeMaTUUYEeCKUX 3HAHUM [JIS pelleHus
3a37au4 B O0JIACTM COXPAHHOCTYM OKPYKalollei Cpenbl, IUIAaHMPOBAHMUSI IIOCTYIIKOB M OLIEHKU UX
BO3MOXHBIX TOCJAEOCTBMIA [IJII OKPYXKAIoIel Cpelbl; OCO3HAaHMEM TIJIOOAJbHOTO XapakTepa
9KOJIOTMYECKUX ITPOOJIEM U MYTENM UX PELIEeHMS.



— JIuunocmnsie pesynbmamsl, obGecneuusaroujue adanmayuro obyuarouwe2ocs K U3MEHSAIOWUMCS
YCA08UAM COUUANBHOU U NPupooHoili cpedvl: TOTOBHOCTbIO K [ENCTBUSIM B  YCIOBUSX
HeOHpeﬂeJ’IéHHOCTI/I, IMOBBIIIEHUIO YPOBHS CBOQf/i KOMIIETEHTHOCTU Uepe3 ITPAKTUUYECKYIO nesaTe/IbHOCTD,
B TOM YMCJIe YMEHME YUUTbCS y OPYTUX JIIOAeH, NMpuobpeTaTb B COBMECTHOM HEeATEIbHOCTY HOBbIE
3HaHMA, HABbIKM M KOMIIETEHIIM M3 OIIbITA ILDYI‘I/IX; HeO6XO,ILI/IMOCTb}O B ClJOpMI/IpOBaHI/II/I HOBBIX
3HaHMI, B TOM  4ucjae GOpMYyJIMpOBaTh MOEY, TOHATHUS, TUIIOTE3bI 06 06BbEKTax U SIBJEHMSIX, B TOM
yyC/le paHee He M3BECTHBbIX, OCO3HABaThb AePUIMUTBHI COOCTBEHHBIX 3HAHMI M KOMIIETEHTHOCTEN,
IUIAHMPOBATh CBOE pasBUTHE; CIIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CUTYALMIO, BOCIIPUMHMMATh
CTPECCOBYIO CATYALMIO KaK BbI30B, TPEOVIOLIMII KOHTPMEDP, KOPPEKTUPOBATh MIPUMHMMAEMblIe pelleHNs
M IeicTBYUS, (DOPMYJIMPOBATD U OLIEHMBATh PUCKY U ITOCJIEACTBIS, (POPMMPOBATH OIIbIT.

MetanpeanMeTHbIe pe3y/IbTaThI
MeranpenmeTHble pe3yJbTaTbl OCBOEHMSI IpOrpaMMbl yuebHOro rmpegmera «MaTemaruka»
XapaKTepusyIOTCSl OBJIAIEHVEM YHUBEpPCAJbHbIMM I103HABATEJIbHBIMU [IEMICTBUSIMU, YHUBEpPCATbHBIMU
KOMMYHMKATUBHBIMU AEMCTBUSIMM M YHUBEPCATbHBIMU PETYISITUBHBIMU T€CTBUSIMUA.
1. VHueepcanvhblie no3HasamesbHble deticmesus obecneuusaiom ¢opmuposarue 6a308biX
KOZHUMUBHBIX npoyeccos obyuaroujuxcs (oceoeHue memooo8 NO3HAHUS OKPyHcarouezo mupd;
npumeHeHue 102u4ecKux, Ucciedo8amenbCkux onepayuti, ymeHnuti pabomams ¢ ungopmayueti).

Bas3zoeste nozuueckue deticmeus:

— BBISBJIATb ¥ XapaKTePU30BaTh CYIIECTBEHHbIE IPU3HAKM MaTeMaTMYeCKMX OOBEKTOB, TTOHSITHUN,
OTHOIIIEHNIT MEXKIY TIOHATUSIMIU;

— ¢dopmyMpoBaTh OMIpeneseHNsT MOHSITUI; YCTaHABIMBATh CYIIECTBEHHbBIN MPU3HAK Kiaaccudurammm,
OCHOBAHMS JJ11 0O0OILEHUS ¥ CpaBHEHUS, KPUTEPUM IIPOBOAMMOTO aHajIM3a;

— BOCHpPUHMMATh, GOPMYJIMPOBATh U MPe0OPa3OBbIBATh CYXKAEHMS: YTBEPAUTEIbHbIE U OTPUIATEIbHbIE,
eIVHMYHbIE, YACTHbIE U ODIINE; YCIOBHBIE,;

— BBISIBJIATb MaTeMaTHUeCKyue 3aKOHOMEpPHOCTM, B3aMMOCBSI3M M TpOTHBOpeurss B (akTax, HTaHHBIX,
HaOJTIOIEHUSIX M YTBEPSKAEHMSIX;

— TpezjiaraTh KPUTEPUU /IS BbISIBJIEHMST 3aKOHOMEPHOCTEI M ITPOTUBOPEUMIL;

— [leJlaTh BBIBOJIbI C MCITOJIb30BaHMEM 3aKOHOB JIOTMKM, MeIYKTUBHBIX ¥ MHAYKTUBHBIX YMO3aK/IIOUEHNA,
YMO3aKJ/IIOUeHM1 110 aHaJIOT UM,

— pa3bupaTh JOKa3aTeJIbCTBA MaTEMATUUECKUX YTBEepKAeHMIi (TpsMble M OT MPOTUBHOTO), MPOBOAMUTD
CaMOCTOSITEJTbHO HECJIOXKHbIE JOKA3aTeIbCTBA MaTeMaTUYeCKuxX (akTOB, BHICTPAMBATh apTyMEHTAIINIO,
PUBOIUTH MPUMEPDI ¥ KOHTPIIPUMEPBI; 060CHOBBIBATh COOCTBEHHbIE PACCYKIEHUS;

— BBIOMpATH CHIOCOO perleHus yuebHOM 3amaun (CpaBHMBATh HECKOJIbKO BapMAHTOB PEIIeHMs, BbIOMpPATh
HanboJIee MOAXOISIIMI C YIETOM CaMOCTOSITEIbHO BbII€JIEHHBIX KPUTEPUER).

Basoevie uccnedosamenwvckue delicmeus:

— JCIIOJIb30BaTh BOIPOCHI KaK MCCAeOOBATeNbCKMUII MHCTPYMEHT IMO3HaHMs; (OPMY/IMPOBATh BOIPOCHI,
dbuKcupylomme MIpOTUBOpeuUne, MIpobIEMY, CAMOCTOSITEJILHO YCTaHAB/JIMBAThb MCKOMOE U IaHHOe,
(hopMHUpOBaTh I'MIIOTE3Y, API'YMEHTUPOBATDH CBOIO MO3UIIMIO, MHEHHE;

— TIPOBOIUTL IO CAMOCTOSITEJIbHO COCTAaBJIEHHOMY ILJIaHY HECJIOXKHBINA SKCIIEPMMEHT, HeOOJIbIIIoe
MUCCIedOBaHMe 10 YCTAaHOBJIEHMIO OCOOEHHOCTEN MaTeMaTUUYeCKOro 00beKTa, 3aBUCUMOCTEN 0OBEKTOB
MeKIy CoboiI;

—  CaMOCTOSITETbHO (hOPMYIMPOBATh OOOOIIEHMS ¥ BBIBOBI IO pe3yJibTaTaM IMPOBEIEHHOTO HAOIOIeHNS,
MCCJIeTOBAHMSI, OIIEHMBATDh JOCTOBEPHOCTD MOJTYYEHHBIX Pe3y/IbTaTOB, BIBOJOB 1 0O00IIEHNI;

— IIPOrHO3MPOBAaTh BO3MOKHOE pa3sBUTHE MPOLIECCa, a TAKKe BhIABUTaTh MPEAIOIOKEHNS O €r0 Pa3sBUTUN
B HOBBIX YCJIOBUSIX.



Pa6oma c ungopmauueii:

BBISIBJIATb HEJOCTAaTOYHOCTb M M3OBITOYHOCTb MHGOOpPMAIMM, NaHHBIX, HEOOXOAMMBIX MJIS peIIeHMs
3aaun;

BBIOMPATh, AHATM3MPOBATh, CUCTEMATU3MPOBATD M MHTEPIPETUPOBATh MHPOPMALIMIO PA3INIHBIX BUIOB
u (popM mpeCcTaBIEHNS;

BbIOMpaTh (opMy mpenctaBiaeHuss MHGOPMAIMM U WJUTFOCTPUPOBATH peIllaeMble 3aJauM CXemMaMu,
JIuarpaMMamMu, MHOV rpaduKon U X KOMOWHAIVSIMU;

OIEHMBATh HAIEKHOCTh MHMOpPMAUMM TIO  KPUTEPUSIM, TPEIJIOKEHHBIM  YUYMUTEJIeM  WUJIU
copMyIMPOBAHHBIM CAMOCTOSITETHHO.

VHugepcanvhvie KOMMYHUKAMUBHbIE delicmeust obecneuusarom chopmuposanHocmeb
COYUANbHBIX HABBIKOB 0OYUAOUUXCS.

Oobwenue:

BOCITIPUHUMATD ¥ (OPMYIMPOBATh CYKIEHUSI B COOTBETCTBUM C YCJIOBUSIMU U TIEISIMM OOIIIEHUST; SICHO,
TOYHO, TPaMOTHO BbIpa)kaTb CBOIO TOUKY 3pEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX, NaBaTh MOSICHEHMS
10 XO[Ty PelleHus 3a4auy, KOMMEHTMPOBATh IMOJTyYeHHbIN Pe3yJ/IbTar;

B XOlle OOCYXXIEeHMSI 3a/laBaTh BOIIPOCHI IO CYIIECTBY OOCYKZAaeMOM TeMbl, MPOOJIEMbI, pelaemMoin
3a[jauy, BbICKA3bIBaTh WJEM, HalleJICHHble Ha IIOMCK DpEIIEHMS; COIMOCTABJSITb CBOM CYXXIEHMS C
CY>)KIEHUSIMM OPYTMX YYACTHMKOB [Majsiora, OOHApy>XMBaTh pasjiuuMe U CXOICTBO IO3UIUN; B
KOpPEeKTHOM dopme (popMyIMpoOBaTh pasHOIJIACHsI, CBOM BO3PAsKEHNST;

MIPEICTaBJIATh PE3YJIbTAThI PEIlleHMs 3aaun, SKCIIEPUMEHTA, ICCIIeJOBAHMS, ITPOEKTA; CAMOCTOSITE/TbHO
BbIOMpATh OPMAT BBICTYIJIEHMSI C YUETOM 3a/1a4 ITPE3E€HTAYM Y OCOOEHHOCTEN ayAUTOPUMN.

CompyoHuuecmeo:

MOHMMATh ¥ MCIIOJIb30BaTh MPEUMYIIECTBa KOMAaHIHOM M MHAVBUAYAJbHOM PabOThl MpU pelleHun
yqe6HbIX MaTeMaTU4YeCKX 3afday; IIPMHMMATb ILieJib COBMeCTHOIZ AesaTeJIbHOCTY, IIJIaHMPOBATb
OpraHM3aIyI0 COBMECTHOM PaboOThl, pacipenessiTh BUIbl pabOT, JOrOBapMBaThCsI, 0OCYKIATh IMTPOLECC
U pe3yJibTaT paboThI;

006006111aTh MHEHMSI HeCKOJIbKUX JIIOMIEl;

Y4aCTBOBAaThb B I'PYMIOBBIX (popmax paboThbl (0OCYKIeHMS, 0OOMEH MHEHMSIMM, MO3TOBbIE IIITYPMbI U
IIp.); BBIMOJIHATH CBOIO YacTb pabOThl M KOOPAMHMPOBATb CBOM MAENCTBUS C OPYTMMM UIeHaMU
KOMaH/IbI; OIIEHMBATh KaUeCTBO CBOErO BKJIaJa B OOILMII MIPOAYKT IO KPUTEPUSIM, CPOPMY/IMPOBAHHBIM
YYaCTHMKAMM B3aMMOIECTBUSL.

YHueepcanvhble pezynsmusHsle delicmausi obecheuusarom (opmMuposaHue CMblCl08blX YCMAHOBOK U
HCU3HEHHbBIX HABbIKOS TUUHOCMU.

Camoopzanu3ayus: CaMOCTOSITEJTbHO COCTaBJIATh TUIAH, aJITOPUTM pelleHus 3amauy (VI ero 4acThb),
BbIOMpATh CIOCOO pelleHus] C YYETOM MMEIOIIUXCS PecypCcoB U COOCTBEHHBIX BO3MOXXHOCTEMN,
apryMeHTMPOBAaTb ¥ KOPPEKTMPOBATh BAPMAHTbI PeIIeHNIA C YYETOM HOBOM MHGpOpPMAIUN.
CamokoHmpoas: BlaeTh CIOCO6aMM CaMOIIPOBEPKM, CAMOKOHTPOJIS IPollecca U pe3ysibTaTa pelieHnst
MaTeMaTMueCKOM 3afaun; MpeABUIeTb TPYAHOCTU, KOTOPble MOTYT BO3HMKHYTD IIPU pellleHUy 3a7aun,
BHOCUTb KOPPEKTUBbI B [IeSITeJIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEJILCTB, HAMIEHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYIHOCTEI; OLIEHMBAaTh COOTBETCTBME pe3yJibTaTa IesITeJIbHOCTM MTOCTaBJIEHHON eI U
YCJIOBUSIM, OOBSICHSITD TIPUUMHBI TOCTVKEHUST VIJIM He JOCTUMKEHMS 1IeJIM, HaXOAUTDb OIIMOKY, JaBaTh
OIIEHKY ITPUOOPETEHHOMY OIIBITY.



IIpegmeTHBIe pe3yIbTaThI

[TpegmeTHbIe pe3ysibTaTbl OCBOEHMS pabouelt MporpaMMbl 110 MaTeMaTHKe MpeICTaB/IeHbI TI0 ToamM
obyueHust B CJIAYIOIIMX pasjesiaX IMporpaMMmbl B paMKaxX OTHEIbHBIX KYpPCOB: B 5—6 Kiaccax — Kypca
«Matematuka», B 7—9 kimaccax — KypcoB «Ajrebpar, «['eomerpus», « BeposITHOCTb U CTaTUCTUKA».

PasBuTue jmornveckux IMpeacTaBJeHN ¥ HABBIKOB JIOTMUECKOTO MBbIIIJIEHMSI OCYIIECTB/ISIETCS Ha
MPOTSKEHMM BCeX JieT 0O6y4YeHMs B OCHOBHOI IIIKOJIE B paMKax BCeX Ha3BaHHBIX KypcoB. [Ipeamnosnaraercs,
YTO BBITYCKHMK OCHOBHOJ IIKOJbI CMOKET CTPOUTb BbICKA3bIBAHMS M OTPULIAHMSI BBICKA3bIBAHMIA,
pacro3HaBaTh MCTVMHHBIE ¥ JIOKHbIE BBICKA3bIBaHMS, NMPUBOAUTDL NMPUMEPBI ¥ KOHTPIPUMEPDI, OBJIAI€ET
MIOHSITUSIMU: OIpefesieHre, aKCMOMa, TeopeMa, JO0Ka3aTeJbCTBO — M HAYYMTCS MCIOJIb30BaThb MX IIPU
BBITIOJIHEHMM YYEOHBIX ¥ BHE YUeOHBIX 3a1ay.

PABOYAS ITPOI'PAMMA YYEBHOTI'O KYPCA <MATEMATUKA»
5-6 KIIACChBI

LHEJIU N3YUYEHUS KVPCA:

[TpuopuTeTHBIMM LIEJISIMM OOYUEHMSI MaTeMaTiKe B 5 —6 Kj1accax siBJISIOTCS:

— nmpomoskeHue  (GOpMMpPOBAHMSI  OCHOBHBIX  MareMaTMUYeCKUX  TMOHATMI  (UMCI0,  BEeJIMYMHA,
reomeTrpuueckast purypa), obecreunBaroX MPeeMCTBEHHOCTD U TIEPCIEKTUBHOCTh MAaTEMATUYECKOTO
0b6pa3oBaHMsT 0O0YUAIOLINXCS;

— pasBUTHE WHTE/UIEKTYaJbHBIX ¥ TBOPYECKMX CIIOCOOHOCTEN OOYYaloUIMXCsl, IO3HABATEIbHOM
aKTUBHOCTMU, CCIEOBATEIbCKIX YMEHWI, MHTEepeca K M3yUeHNI0 MaTeMaTHK;

— TmojBeleHMe 06YYAIOIIMXCS HA JOCTYITHOM JJISi HUX YPOBHE K OCO3HAHMIO B3aVMOCBSI3M MaTeMaTUKU U
OKPY’KaIOIIEro Mmupa;

— dopmupoBaHre  (QYHKUMOHAJIBHOM  MaTeMaTUMYEeCKOM TI'PAMOTHOCTM: yMEHMSI  paclo3HaBaThb
MareMaTuueckye OObeKThbl B PE€IbHBIX XM3HEHHbIX CUTYalUiaX, IMPMMEHATb OCBOCHHbIEC YMEHUS MJIA
pellleHus] TPAaKTUKO-OPMEHTUMPOBAHHBIX 3afad, WHTEPIPETUPOBATb IMOJIyUeHHbIEe Pe3yJIbTaThl U
OIIeHMBATh UX Ha COOTBETCTBIUE MPAKTUUECKON CUTYAIIVMN.

OcCHOBHbIE JIMHUM COJEPKaHMS Kypca MaTeMaTMkKu B 5—6 kjmaccax — apudmeruueckas Wu
reomMeTpuueckasi, KOTOpble PasBMBAIOTCS MapalyIeJIbHO, KaXXaash B COOTBETCTBUM C COOCTBEHHON JIOTUKOM,
OIHAKO, He HEe3aBMCUMMO OJHa OT APYroi, a B TeCHOM KOHTAaKTe M B3auMomeicTBuu. Takske B Kypce
MIPOMUCXOJUT 3HAKOMCTBO C 3JIEeMEHTaMM ajredophl ¥ OMMUCATETbHOM CTaTUCTUKMA.

W3yueHne apudMeTMUECKOro MaTepuajia HAuMHAETCS CO CUCTeMaTM3allMM UM PasBUTUS 3HAHUM O
HaTypaJbHbIX UMCJIAX, IIOJYYEHHbIX B HadaJbHOM 1Koje. [Ipum 3TOM  COBepIllIeHCTBOBaHUE
BBIUMCIUTENbHOM TEXHUKM U (POPMUPOBAHME HOBBIX TEOPETHMUYECKMX 3HAHUI COUeTaeTcs C pa3sBUTHEM
BBIUMCJIUTEIbHOM KYJIbTYpPbl, B UaCTHOCTM C OOYYEeHMEeM IIPOCTEMIINM IIpUEéMaM IPUKUAKA U OLIEHKU
pe3y/bTaTOB BbIUMC/IEHMI. Vi3ydeHMe HaTypaJbHbIX UMCEN MPOJOJIKAeTcs B 6 Kjacce 3HAKOMCTBOM C
HAYa/IbHBIMM TTOHSITUSIMU TEOPUM IeJIMMOCTM.

Hpyroi KpyIHbIi OJIOK B COAeps>KaHuM apupMeTnueckon JUHUM — 3TO Apobu. Hauasmo nszyueHus
OOBIKHOBEHHBIX U JECATUUYHBIX APO6el OTHECEHO K 5 Kyaccy. DTO MepBbIi 3Tall B OCBOEHUM APO6EN, KOraa
MIPOMUCXOJUT 3HAKOMCTBO C OCHOBHBIMM WOESIMM, TIOHATUSIMM TeMbl. [IpyM 5TOM paccMOTpeHue
OOBIKHOBEHHBIX Jpo0eii B TIIOJJHOM OOBEME TIpeAIlecTByeT W3YYEeHMIO MeCSITUYHBIX [pobeii, YTO
11eJIeCO0OpasHO C TOYKM 3PEeHMST JIOTMKM WM3JIOKEHMSI UMCJIOBOM JIMHMM, KOTHa IpaBWwiIa MENCTBUIA C
IeCSITUYHBIMM IPOOSIMM MOKHO OOOCHOBAaTb YK€ M3BECTHBIMM aJTOPUTMaMM BBITTOJTHEHUS] OECTBUN C
OOBIKHOBEHHBIMM OpOOSIMM. 3HAKOMCTBO C [OECITUYHBIMM ApOOSIMM pPaCIIMPUT BO3MOKHOCTU [OJIS
MTOHMMAaHMSI OOYYaIOIIMMUCS IIPUKJIAAHOTO IMIPUMEHEHMS] HOBOM 3aIlMCH IIPY U3YYEHUM IPYIUX IPeaIMeTOB
U TIpU IMPaKTUIECKOM MCIojb3oBaHMMu. K 6 Kiaccy OTHeCEH BTOPOM 3Tall B M3ydeHMM IOpobeil, rie



MIPOVICXOIUT COBEPILIEHCTBOBaHME HAaBBIKOB CpaBHEHMSI U IpeobpasoBaHus Apobeil, OCBOEHME HOBBIX
BBIUMCJIUTENIbHBIX aJITOPUTMOB, OTTaUMBaHME TEXHUKYU BBIUMCIEHMI, B TOM YMC/Ie 3HAUeHUI BbIpasKeHUI,
cofiepsKalMxX ¥ OObIKHOBEHHbIE, U IECSITUUHbIE POOY, YCTAHOBJIEHME CBSI3€ii MEXAY HUMM, PACCMOTpeHMe
MIPMEMOB pellieHusT 3a/1a4 Ha Ipo6u. B Hauase 6 ky1acca mpouCXOAUT 3HAKOMCTBO C MTOHSTHEM IPOIEHTA.

OCo6GEeHHOCTHIO U3YUYEHNUS TTOJIOKUTEIBHBIX Y OTPUIATEIbHBIX UMCEJT SIBJISIETCS TO, YTO OHM TaKXKe
MOI'yT PacCMaTpPMBAThCSI B HECKOJIKO 3TamoB. B 6 kiacce B Hauajie msyueHus: TeMbl «ITososkuTebHBIE U
OTpMIIaTe/IbHbIE YMCIa» BbigenaseTcs mnoarema «llenable umcia», B paMKax KOTOPOJ 3HAKOMCTBO C
OTPUIIATEJIbHBIMM UMCJIAMU U IEVICTBUSIMU C TTOJIOXKUTEIbHBIMU M OTPULIATENIbHBIMY UMCJIAMU TTPOMCXOIUT
Ha OCHOBE COJIepsKaTeJIbHOro IOAXOAa. DTO IO3BOJISIET HA JOCTYITHOM YPOBHE ITO3HAKOMMUTh YYallMXCs
MPaKTUYECKM CO BCEMM OCHOBHBIMM TIOHSITMSIMM Te€Mbl, B TOM UMCJIe U C TMpaBUIaMM 3HAKOB IIPU
BBITIOJTHEHUY apu(MeTnuecKux NeiCTBUi. Vi3yueHue parMoOHaJbHbIX UYMCeT Ha 3TOM He 3aKOHUYMTCS, a
OyzeT MpoJO/DKEHO B Kypce aaredbpbl 7 Kjacca, 4YTO CTAHET CJIEAYIOIIVM ITPOXOIOM BCeX MPUHUMITMATbHbBIX
BOITPOCOB, TEM CaMbIM pasjieJieHne TPYAHOCTeN OobsieryaeT BOCIPUSATHE MaTepuasia, a pacrpeesaeHne BO
BpEMEHM CITOCOOCTBYET IMPOYHOCTY MTPUOOPETAEMbIX HABbIKOB.

[Ipu oGyueHMM pelIeHMIO TEKCTOBBIX 3a7auy B 5—6 Kjaccax MCIOJb3YIOTCS apudmeTndecKiie
npuémbl pelieHus. TeKCTOBbIe 3afauy, pelllaeMble IIPKU OTPabOTKE BBIYMC/IATEIbHBIX HAaBBIKOB B 5—6
KJIaccaxX, pacCMaTPMBAIOTCS 3ajauy CAeOVIOIIMX BUAOB: 3aJauy Ha ABVKEHMe, Ha YacCTy, Ha MOKYIIKM, Ha
paboTy U IIPOU3BOAMUTEIBHOCTD, Ha MPOLIEHThI, Ha OTHOIIeHUs 1 nponopuyuyu. Kpome Toro, o6yuaromyecst
3HAKOMSITCSI C TIpUMEMaMM pelleHus] 3ajau I1epebOpoOM BO3MOSKHBIX BapMaHTOB, yd4yaTCsl paboTaTh C
uHbOpMallMe, IpeacTaBJIeHHOM B (jopMe TabIuIL UJIM IYarpaMM.

B pa6ouent mporpamMme IpeaycMOTpPeHO (OpMMUPOBAHME MPOMENEeBTUYECKMUX aredpandyecKux
npeAcTaB/ieHnii. bBykBa Kak CMMBOJI HEKOTOPOT'O UMCjIa B 3aBMCMMOCTM OT MaTeMaTMYeCKOTO KOHTEKCTa
BBOJMTCS MOCTENEeHHO. ByKBeHHas1 CMMBOJIMKA IIMPOKO MCIOJIb3YeTCs IPeXKae BCEero ISl 3arMcy OOIIMX
YTBEPKIEHU U MpenjosKeHuit, GopMys, B YaCTHOCTM [JISI BBIUMCJIEHMS TeOMEeTpPUUECKUX BeJMUMH, B
KayecTBe «3aMeCTUTEJIST» UMCIIa.

B kypce «MatemaTuku» 5—6 KjaccoB IpercTaB/ieHa HarjsgHas reoMeTpusi, HalpaB/ieHHas Ha
pasBUTHE OOPA3HOTO MBIIIUIEHNSI, TTPOCTPAHCTBEHHOTO BOOOpakeHMsl, M300pasuUTeNbHbIX YMEHUM. OTO
B&)KHBINM 3Tall B M3YUYEHUM TeOMETPUM, KOTOPBII OCYILIECTB/ISIETCS Ha HArJSIHO-TIPAKTUUYECKOM YpPOBHE,
OMMpaeTCsl Ha HaTJISIAHO-OOpa3sHOe MbIIIJIeHe OOydYarolmxcs. bosbinas pojib OTBOOUTCS MPAKTUUECKON
IeSITEIbHOCTY, OMBITY, SKCIIEPMMEHTY, MOJETMPOBAHNIO.

OG6yuyarolyecs: 3HaKOMSITCSI C TeOMEeTPUUYECKMM GUTypaMy Ha TJIOCKOCTY U B IMPOCTPAHCTBE, C UX
MPOCTEMIIMMM KOHGUIYpauysIMM, ydaTcs u300paskaTb MX Ha HEJIMHOBAHHONM M KJIeT4yaToM Oymare,
paccMaTpMBAIOT MX IIPOCTENIMe CBOVCTBA. B mpoliecce u3ydyeHMs HarsgHONM T'e€OMETPUM 3HaHUS,
MIOJTyYeHHbIe 0OYYaIOIIMMUCS B HAYa/IbHOM IIIKOJIe, CMCTEMAaTU3UPYIOTCS U PaCIIMPSIIOTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CorylacHo yue6bHOMY IUIaHY B 5—6 Kjaccax wM3ydaeTcs MHTErPUMPOBAHHbBIA IIpeaMeT
«MaremaTtnka», KOTOPbIV BKIIOYAeT apuGMeTHYEeCKMii MaTepuayl M HarJsIHYIO TeOMEeTPUIO, a TaKKe
MpoIleIeBTUUYEeCKMEe CBeIeHMs U3 airedpbl, 3J1eMEeHThI JIOTMKM 1 Hadajla OIMCaTeIbHOM CTaTUCTUKMA.

Yye6HbIN IJIaH Ha M3yUeHMe MaTeMaTUKM B 5—6 Kjaccax OTBOIUT He MeHee 5 yueGHbIX 4acoB B
HeJIeJTI0 B TeUeHMe KaskIoro rojma ooydyeHus, Bcero He MmeHee 340 yueOGHBIX YacoB.

COJEPXAHUME YYEBHOTI'O KYPCA (ITO 'OOAM OBYYEHU/S)

5 kiacc
HarypanbHble unciia u Hy/1b
HarypanbHoe umcno. Psnm Harypanmbhbix umcen. Umcno 0. M3o6paskeHre HaTypaJbHBIX UMCesl



TOYKaMM Ha KOOPAMHATHOM (UMCIOBOM) MPSIMOM.

[TosunmonHas cucreMma cuncnenus. Pumckas HyMepaius Kak  [pumep
HEIO3UIIMOHHOM CUCTEMBI cuMcieHust. JlecITMUHasi CUCTeMa CUMCIEHNS.

CpaBHeHMe HaTypaJbHbIX YMCesI, CPaBHEHMEe HATypaIbHBIX uncesn ¢ HyJaéM. Criocobbl cpaBHEHMS.
OkpyrJieHre HaTypaJIbHbIX UMCel.

CrokeHre HaTypaJbHBIX YMCENT; CBOMCTBO HYJSI TPU CJIOKEHMM. BblumTaHme Kak MAeNCTBHUE,
06paTHOE CJIOKEHMIO. YMHOXXeHMe HATypPaJbHbIX YMCEJI; CBOVCTBA HYJIS M €OVIHUIIBI TIPU YMHOKEHMMN.
HeneHne Kak AeincTBue, 06paTHOe YMHOXXeHNIO0. KOMITOHEHTBI AeCTBMIA, CBSI3b MeXay Humu. IIpoBepka
pesysbTaTa apuMeTMYecKoro nencTBus. llepemecTuTesibHOE ¥ COUyeTaTeIbHOE CBOMCTBA (3aKOHbI)
CJIOKEHUS M YMHOXEHMSI, pacIipeie/INTebHOE CBOMCTBO (3aKOH) YMHOKEHMS.

Ucnonb3oBanne OYykB mjisi 0OO3HAUeHMs] HEM3BECTHOTO KOMIIOHEHTAa W 3aliCu  CBOVCTB
apupMeTUUECKUX TeICTBUNM.

Henmutenyu 1 KpaTHbIE YMCIIA, pa3/IoskeHre Ha MHOKUTeM. [IpocTeie u coctaBHble umcia. [Ipu3Haku
menuMocTy Ha 2, 5, 10, 3, 9. IleneHue ¢ OCTaTKOM.

CrerneHb C HaTYpaJIbHBIM MTOKa3aTesieM. 3alMCh UYMCIa B BUAE CYMMbI PaspsiAHbIX CIaraeMblX.

UncioBoe BbIpakeHue. BplumcieHne 3HAYEHUI YMCIOBBIX BbIPAKEHWN; TOPSIOOK BBIMIOJTHEHMS
nevictBuil. Vcrnosb30BaHyue Mpy BbIYMCIEHUSIX IEPEMECTUTETLHOTIO M COUYeTaTeIbHOTO CBOVICTB (3aKOHOB)
CJIOSKEHMST M YMHOKEHMSI, pacipeie/IMTeTbHOTO CBOMCTBA YMHOXKEHMSI.

dpobu
[IpencraBiieHue O OpobM Kak crocobe 3amucy vacty BeanuuHbl. OObIKHOBEHHBIE APOOM.

[TpaBwibHBIE M HempaBwibHble Apobu. CmeliaHHas OpoOb; MpeCTaBeHMe CMeIIaHHOV ApoOu B BuUIe
HeIpaBUJIbLHON Opobu U BblIe/JeHNMe 1eI0M YacTy 4Mcia U3 HelpaBUIbHOM apobu. M3obpakeHnne gpobeit
TOUKaMM Ha umucyioBoy npsmoii. OcHoBHOe cBoicTBO Apobu. CokpallieHue apobeii. ITpuBenenne agpobu K
HOBOMY 3HamMeHaTen0. CpaBHeHME APOOe.

CrnoxkeHue ¥ BbIlUMTaHME OpoOel. YMHOKeHMe U [ejeHue apobeit; B3auMMOOOpaTHbIE ApPOOM.
HaxoskmeHnme 4acTyt 11eJ10TO U 1eJI0T0 IO €ro YacTu.

Hecstuunast 3sammch pApoben. IlpencraBieHne OecITUYHON OpoOM B BUIE OOBIKHOBEHHOMN.
W306paskeHne IecsITUUHBIX ApoOeii TOUKaMy Ha UMCcIoBOM TpsiMoii. CpaBHeHME AeCITUYHBIX JpOoOeii.

ApubmeTrndeckue IeiCTBUS C TeCITUUYHbIMU IpobsiMu. OKpyTJIeHNE TeCITUIHBIX IPOOeii.

Penrenne TekcToBBIX 3aga4
Pelrenne TeKCTOBBIX 3amay apudMeTndyeckum crocobom. Perrenne jgormueckux 3amau. PerreHue
3a/a4 rmepe6bopoM BcexX BO3MOXKHBIX BapuMaHTOB. Vcoib30BaHMe TPy pellieHni 3aaa4 TabJIiIL ¥ CXeM.

Pemienne 3amau, comepskallyMxX 3aBUCUMMOCTM, CBS3bIBAIOILME BEJUUYMHBI: CKOPOCTb, BpeMs,
paccTosHMe; 1IeHa, KOJIMYeCTBO, CTOMMOCTb. EOVHMIILI M3MepeHus: Macchl, 00bEMa, LIEHbI; PaCCTOSHMS,
BpeMeHM, CKopocTu. CBSI3b MEXIY eIMHUIIAMM U3MEPEHMS KayKI0/ BEJTMYMHBI.

Pelltenne oCHOBHBIX 3a/ia4 Ha JIpOOM.

[IpencTasiieHye JaHHBIX B BUIe TaO/INII, CTOJIOUATBIX OMarpaMM.

Harasgnas reomerpus

Harnsiguble mnpencraBieHuss o durypax Ha IIJIOCKOCTM: TOYKa, MpsMasi, OTPe3OK, Jyd, YroJ,
JIOMaHasi, MHOTOYT'OJIbHUK, OKPY3KHOCTb, KpyT. YT0JI. [IpsiMOi1, OCTpbIN, TYTION U Pa3BEPHYTHIN YIJIbI.

InvHa oTpeska, MeTpuUecKue enuHUIlbl AJUHbL. [IaMHa JIOMaHOM, MepMMeTp MHOTOYTOJbHMKA.
V3mepeHe 1 MOCTPOEHME YTJIOB C TIOMOIIBIO TPAHCIIOPTHPA.

Harnsimuele mpencraBieHnst 0 Gurypax Ha IJIOCKOCTY: MHOTOYTOJIbHUK; TTPSIMOYTOJIbHUK, KBagparT;
TPEYTOJIbHUK, O PaBEHCTBE QUTyp.

N3obpaskenne ¢uryp, B TOM 4mucie Ha Kierdyartoy oymare. I[ToctpoeHne KOHGUTYpalyit U3 YacTen
MIPSIMOM, OKPY>KHOCTM Ha HEJMHOBAHHOM U KjeTdyaToil 6ymare. Vcronb3oBaHue CBOMCTB CTOPOH U YTJIOB
MpSIMOYTOJIbHMKA, KBaJipaTa.



[Tnomaas MPSIMOYTOJIBHMKA M MHOTOYTOJIbBHMKOB, COCTABJIEHHBIX M3 TPSIMOYTOJbHUKOB, B TOM
yncie Guryp, n300pa>k€HHbIX Ha KjieTuaToi 6ymare. EqyHMIIbI M3MepeHus: TIIOIa IN.
HarnsigHble mpencraBiieHMsT O MPOCTPAHCTBEHHBIX (GUrypax: MPSMOYTOJbHBIN TapasulesienuIie],
Ky0, MHOTOTpPaHHUKM. N3obpaskenne MIPOCTENIINX MHOTOT'PAaHHMKOB. Pa3BépTku KybHa
u napayenenunena. CosgaHue Mojesiell MHOTOIPaHHUKOB (M3 6ymaru, poOBOJIOKH, TJIACTWIMHA U AP.).
O61BEM MPSMOYTOIBHOTO Tapasiiesenuiena, Kyoa. EquHuiel usmMmepeHust o6bema.

6 Kkacc
HatypanbHble uncia
Apudbmerndeckue IeiCTBMUS C MHOTO3HAYHBIMY HATypaJbHbIMM uMc/iaMy. UMCIIOBbIE BhIPAsKEHMSI,
MopAagOK ,Hel‘/)ICTBI/If/’I, MCITOJIb30BaHMe CKOOOK. Mcrnonb3oBaHme IIpy BBIUYMCJIEHUAX II€peMEeCTUTEJIbHOTIO U
COUeTaTeJbHOTO CBOMCTB CJIOKEHMSI U YMHOXXEHUS, paclpefeUTeIbHOTO CBOMCTBA YMHOMKEHUS.
OxkpyrJieHre HaTypaJbHbIX UycCerl.

Henmutenu M KpaTHble YMC/Ia; HaMOOJBIIMIA OOIIMII AEeIuUTeNb M HauMeHblllee oO0lliee KpaTHOE.
HenuMocTb CymMMbI M TIpou3BeneHus. [leeHne ¢ 0OCTaTKOM.

Opobu
OO6bIKHOBeHHasT ApoOb, OCHOBHOE CBOWCTBO Jpobu, cokpaileHue ppobeir. CpaBHeHMe U

yriopsimounBaHue napobeint. PerieHne 3amau Ha HaXOKAEHME YACTM OT IIEJIOTO ¥ IIEJIOTO IO €ro YacTu.
IIpobHOe umciio Kak pesyabTaT AejeHus. IlpeacraBieHne mecITUUHOM OpoO6U B BUAE OOBIKHOBEHHON
IpoOu ¥ BO3MOSKHOCTh IIpeICTaB/IeHNsI OObIKHOBEHHOM IpoOu B Buae mecatTuyHou. ecstuunHbie npobu u
MeTpuueckass cucrema mep. ApudmeTnueckue OEMCTBUSI Y YMCIOBbIE BbIPasKeHMSI C OOBIKHOBEHHBIMU U
IeCSITUYHBIMU TPOOSIMU.

OrHoirenne. Jlenenue B JaHHOM OTHoIeHuu. Macitab, nmponopuysi. [IpumeHeHne MpomopLyin
IIpU pelleHuy 3aaad.

[Tonsatne mporneHTa. BbruncieHne MpoleHTa OT BEIMUYMHBI UM BEIUUYMHBI IO €€ IIPOIIEHTY.
BripaskeHne mpoleHTOB JeCATUUHBbIMY IpobsMu. PellleHne 3agau Ha IMpOLEHTHI. BbIpaskeHne OTHOIIEHUS
BEJIMUMH B IIPOIIEHTAX.

IMonoxkuTenbHBIE U oTpuIaTe/IbHbIEC UMCJ/Ia

[TonoskutenbHble M oOTpuliaTesNbHble uuciaa. Llenble umciaa. Momynab umciaa, reoMerpuyeckas
MHTepIpeTanys MoayJs uncia. MisobpakeHue umcesl Ha KOOPAMHATHON MPSIMON. YMC/IOBbIE TPOMEXKYTKHA.

CpaBHenne umces. ApupmetTndeckue AeiCTBUS C MOJOKUTEIbHBIMU U OTPULIATETbHBIMU YMCIaMMA.

[TpsimoyToJibHAsI cMcTeMa KOOPAMHAT Ha Tuiockoctv. KoopayHaThl TOUKM Ha TJIOCKOCTH, abcimcca
u opauHaTta. ITocTpoeHue Touek 1 Gpuryp Ha KOOPAMHATHON TIOCKOCTM.

BykBeHHbIEe BbIpa>keHUSI

[IpuMeHeHMe OYKB MJISI 3alMCM MaTeMaTMUECKMX BbIpakeHMiI ¥ Tpemyioskenunit. CBoiicTBa
apupMeTMUeCKNX IeiicTBUil. ByKBeHHbIe BbhIpaskeHMsI ¥ UMCJIOBbIE MOACTAaHOBKM. ByKBeHHbIe paBeHCTBA,
HaxOKeHle HeM3BEeCTHOTO KoMIToHeHTa. @opmyibl; GOpPMYJIbI MepUMeTpa U TUIOIIAAM MPSIMOYTOJbHMKA,
KBajzipaTa, 06’b€Ma mapasuiesienuiiena 1 Kyoa.

Peillenne TeKCTOBBIX 3a7ia4

Peltenne TeKCTOBBIX 3amau apudMeTnuyeckum crocobom. Pelrennue jgormueckux 3amau. PelireHue
3a/1a4 mepeb6opoM BCeX BO3MOSKHBIX BApMAHTOB.

Pemrenne 3amau, comepsKallMx 3aBUCUMMOCTM, CBSI3bIBAIOIIMX BEJIMUMHBI: CKOPOCTb, BpeMS,
paccTosiume; IieHa, KOJMUYeCTBO, CTOMMOCTb, IPOM3BOAMUTEILHOCTh, BpeMsi, 0O6bEM paboThl. EmmHMIIbI
M3MEPEeHMs: MacChl, CTOMMOCTH; PaCCTOSHUSI, BpeMeHn, cKkopocTi. CBsI3b MEXKIY eOUMHUIIAMM M3MepeHNs
KasKIOM BeJIMYMHBI.

Pemrenne 3amau, CBSI3aHHBIX C OTHOIIEHMEM, IIPONOPLMOHAJBHOCTBIO BEJIMUYMH, IPOLEHTAMY;



pellieHe OCHOBHBIX 3a7a4 Ha APOOY U MPOIIEHTHI.

OueHka ¥ MIPUKUAKA, OKPYIJIEHME Pe3y/IbTaTa.

CocraByieHre OYKBEHHbBIX BbIpayKeHMI 110 YCIOBUIO 3a[Jaunt.

[IpencraBiieHMe MAHHBIX C IOMOIIbIO Tabyui, u auarpaMm. CToja06YaThle OMarpaMMbl: UYTEHUE U
noctpoenye. UteHye KPyroBbIX JMarpamMm.

Harnsapauast reomerpus

Harnsigaele mpencraBieHuss o durypax Ha IJIOCKOCTM: TOYKa, IpsMasi, OTPe30K, Jyd, YroJl,
JIOMaHasi, MHOTOYT'OJIbHUK, YeThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTh, KPYT.

BsaumHoe pacmosiokeHue ~ OBYX ~ IpSMBIX ~Ha  IUIOCKOCTM,  IapajijieJibHble  IpsIMbIe,
NepIeHAVKYJISIpHbIE TpsiMble. V3MepeHue pacCTOSIHUI: MEXIY OBYMS TOUYKAMM, OT TOYKM IO MPSIMOIL;
IJIMHA MapIlpyTa Ha KBaApaTHOM CeTKe.

W3mepeHne ¥ TOCTpOeHME YIJIOB C I[OMOIIbID TPAHCIOPTUPA. BuAbl TPeyroyJbHUKOB:
OCTPOYTOJIbHBIMN, MIPSIMOYTOJIbHBIN, TYIIOYTOJIbHBIIA; paBHOGEIPEHHBII, PaBHOCTOPOHHMIA.
YeTbIpEXYTOMBHUK, MMPUMEPHl YEThIPEXYTOIbHUKOB. [IpSIMOYrobHMK, KBagpaT: MCIOJIb30BaHME CBOVICTB
CTOPOH, YIJIOB, auaroHasen. M3o6pakeHue reoMeTpuyeckux GUTyp Ha HEJIMHOBAHHOM Oymare c
MCIIOJIb30BAHMEM IIUPKYJIS, IMHENKM, YTOJIbHMKA, TpaHcropTupa. [locTpoenns Ha KjieTuaTtoy Gymare.

[Tepumerp mHOTOyro/MbHUKA. I[loHSITME TUIOMIAAM (UIYPbI; €OVHMIIBI WM3MEpPEeHWsS TILUIOMIAAMN.
[TpubmskéHHOE M3MepeHMe IvIoMAAM GUIYp, B TOM YMCIe Ha KBaApaTHou cerke. [IpubimskéHHOE
M3MepeHe JIMHbI OKPY>KHOCTH, TIJIOIIAAN KpyTa.

CumMMeTpus: IIeHTpaIbHas, OCeBast U 3epKaJibHast cummeTpun. [locTpoeHne CMMMETpUYHBIX GuUryp.

HarnsgnHple mpemcraBiieHMs O IIPOCTPAHCTBEHHBbIX (urypax: mapaienenumesn, Kyb, mpusMma,
nMpaMnuaa, KOHYC, IMIMHApP, miap u cdepa. M3o6paxkeHre mpOCTpaHCTBEHHBbIX Guryp. ITpumepsr
Pa3BEPTOK MHOTOTPAHHMKOB, IMIMHApa M KoHyca. Co3maHue Mojesieii MpOCTPAaHCTBEHHbIX Guryp (u3
6ymaru, IpoBOJIOKY, TJIACTUIIMHA U IIP.).

[Tousarne o6béMa; egyHUIIbI M3MepeHnst 06bémMa. OOBEM MPSIMOYTOIBHOTO Mapasiesienuiiena, Kyoa.

IIJIAHUPYEMBIE ITPEIMETHBIE PE3YJIbTATBI OCBOEHHSI PABOYEM
ITPOI'PAMMBI KYPCA (ITO 'OJAM OBYYEHUNSI)

OcBoenne yuebHoro Kkypca «MaTtemaTuka» B 5—6 KjIaccax OCHOBHOM IIKOJIBI TOJIKHO
obecreunBaTh JOCTUKEHME CIEMYIOIIMX ITPEIMETHBIX OOpPa30BaTeIbHbIX PE3Y/IbTaTOB:

5 kiaacc

Ymncna v BBIYMCTIEHUS

— [IloHMmarb ¥ mNpPaBWIbHO YMOTPEOJATb TEPMUHBI, CBS3aHHbIE C HATypaJbHBIMM UMCJIAMM,
OOBIKHOBEHHBIMU U JEeCITUYHBIMU IPOOSMMU.

— CpaBHUBaTh ¥ YIOPSIOOYMBATh HATypaJbHble UMCJIA, CpaBHMBATb B IMPOCTEMIINX CIIyYasix
OOBIKHOBEHHbIE JIPOOH, JeCATUUHbIE IPOOu.

— COOTHOCUTb TOYKY Ha KOOPAMHATHOM (UMCJIOBOM) MPSIMOM C COOTBETCTBYIOIIMM €M YUCIOM U
M300paskaTh HATypaJibHbIE UMC/Ia TOYKAMM HAa KOOPAMHATHOM (UMCIIOBOM) MTPSIMOA.

— BroimonHATh apudMeTnueckme OeiCTBUS C HATYPaJIbHBIMU UMCIaMM, C OOBIKHOBEHHBIMM NpPOOSIMM B
MIPOCTENIIUX CITyYastX.

— BbINMOMHSATD MPOBEPKY, MPUKUIKY pe3yJibTaTa BbIUMCIEHUIA.

—  OKpyrJsSTh HaTypabHbIe YMCIIA.



Pewenue mexkcmosuwix 3adau

PeltiaTh TeKCTOBbIE 3amaui apudMeETHUeCKMM CITIOCOH60M U C IMOMOIIbIO OPraHM30BaHHOIO KOHEUHOI'O
repebopa Bcex BO3MOXKHBIX BapMaHTOB.

Peliath 3amaun, comepskaliye 3aBUCMMOCTHU, CBS3bIBAIOIIME BeJIMUMHBI: CKOPOCTb, BPEMSI, PaCCTOSHIE;
1[eHa, KOJINYEeCTBO, CTOMMOCTb.

Wcnonb30BaTh KpaTKye 3alMCH, CXeMbI, TaOJIMIIbI, 0003HAUEHNS IIPU PElleHny 3a1ad.

[Tonb30BaTbCsl OCHOBHBIMM €IOMHMUIIAMM M3MEpPEHMs: LIeHbl, MacChl; PaCCTOSIHMS, BpeMeHM, CKOPOCTH;
BbIPasKaTh OFHM eIVHUIIbI BEJIMUMHBI Yepe3 apyrue.

V3BiekaTh, aHAIM3MPOBaTh, OLIEHMBATh MH(POPMALMIO, IPEACTaB/JIeHHYI0 B Tabyuile, Ha CTOJI6UYATONM
JIuarpaMme, MHTEpPIIPEeTMPOBATh MpeCTaB/IeHHbIe JaHHbIe, ICII0/Ib30BaTh JaHHbIE IIPY pelleHn! 3a1a4.

Haznaouas zeomempus

[Tonb30BaTbCSI TeOMETPUYECKMMM TIOHSTUSIMM: TOYKA, IpsMasi, OTPEe30K, JIy4, YroJl, MHOTOYTOJbHUK,
OKPY’KHOCTb, KPYT.

[TpuBOaAUTHL MPUMEPBI OOBEKTOB OKPYIKAIOIIETO MMUPA, MMEIOIIX (GOpMY M3yUeHHBIX T'€OMETPUYECKUX
¢uryp.

W cronb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIAMM: BEpIIMHA CTOPOHA; C MHOTOYTOJbHUKAMMU: YTOJI,
BepIlHA, CTOPOHA, AMaroHasib; C OKPY>KHOCTBIO: pagnyc, IuaMeTp, [eHTp.

M306paskaTh 3yvYeHHbIe TeOMeTpuYeckue GUrypbl Ha HEJIMHOBAHHOM M KJIETYaTOM GymMare C IOMOIIbIO
LUPKYJIS Y JIMHEWKMU.

HaxoauTb A/IMHBI OTPE3KOB HEMOCPEICTBEHHBIM M3MEPEHMEM C TTOMOIIBIO JIMHENKY, CTPOUTb OTPE3KU
3a[IaHHOMN JJINHBI; CTPOUTH OKPY>KHOCTh 3aJTaHHOTO paaunyca.

Wcronb3oBaTh CBOVCTBA CTOPOH M YIJIOB TMPSIMOYTOJIbHMKA, KBajpara IS UX IOCTPOEHMS,
BBIUMCJIEHMS TIJIONIAAN Y TIEpUMeETpa.

BbruncisiTh mepuMeTp M IUIOWIAAb KBajpara, MPSIMOYTOJAbHMKA, GUIYp, COCTaBJIEHHBIX W3
MIPSIMOYTOJIBHUKOB, B TOM UMcJie GUTYpP, U300PpaKEHHBIX HA KJIeTYaToi Oymare.

[Tosb30BaTbCS OCHOBHBIMM METPUYECKUMU €IMHULIAMY M3MEPEHMS IJIVHbI, TUIOIIAIM; BbIPAsKaTh OITHU
eIVIHUIIbI BEJIMUMHBI Yepe3 Ipyrue.

Pacrio3HaBaTh Mapasuiesienuiiesl, KyO, MCIOJb30BaTh TEPMMHOJIOTUIO: BEpIIMHA, pPebpo TIpaHb,
M3MepeHMsl; HaXOOUThb M3MepeHus rapasuiesienuiea, Kyoa.

Boeruncyiarb 06béM KybOa, mapasuiesienuiea MO 3aJaHHBIM M3MEpPEeHMSIM, TMOJIb30BaThbCS eOVHUIIAMMU
u3MepeHust o6bEMa.

Pelirath HECJIOKHbBIE 3a7aUy HA M3MEpEH)e TeOMETPUUECKMX BEJIMUMH B MTPAKTUIECKNX CUTYaIUSIX.

6 KJ1acc

UYmciia ¥ BbIYMCIEHUS

3HaTh ¥ TMOHMMAThb TEPMUHBI, CBSI3aHHbIE C PA3/JIMUYHBIMM BUAAMMU YMCET U CIOCOOAMU MX 3arCH,
epexoanTh (€CM 3TO BO3MOSKHO) OT OJHOM (POPMBI 3aMCH UMCIIa K IPYTOIA.

CpaBHMBATH U YIIOPSIIOYMBATD II€JIbIe UMC/Ia, OOBIKHOBEHHbIE U IeCITUYHbIE IpoOY, CPaBHUBATD YMC/Ia
OIHOTO U Pa3sHbIX 3HAKOB.

BhITIOTHATD, cOUeTast YCTHbIE U MUMCbMEHHbBIE TTPUEMBI, apubMeTIYecKie Oe/CTBUS C HaTYPaJTbHbIMU U
1[eJIBIMU YMC/IaMM, OOBIKHOBEHHBIMM U IECSITUUHBIMM IPOOSIMM, TIOJIOKUTETbHBIMU Y OTPUIIATETbHBIMMU
YuCIaMM.

BblunciasiTh 3HaUeHUSI UMCJIOBBIX BBIPasKEHWUM, BBIMOJHSITh TPUKUAKY U OIEHKY pe3ysbTaTa
BBIUMCJIEHNI;  BBITIOJIHATh  IPeoOpa3oBaHMsI  UMCJIOBBIX  BBIPaKEHUM HAa  OCHOBE  CBOMCTB
apudMeTUUeCKUX JeCTBUIM.



COOTHOCUTb TOYKY Ha KOOPAMHATHON MPSIMOI C COOTBETCTBYIOIIMM €M YMCJIOM U M300pakaTh 4mciia
TOYKAMM Ha KOOPAVHATHOM MPSIMOM, HAXOAUTh MOIYJIb UMCJIa.

COOTHOCUTDb TOUKM B TIPSIMOYTOJIBHOM CUCTEME KOOPAMHAT C KOOPAMHATAMMU 3TOM TOUKMA.

OKpYTISITD 1eJIble YMCIa U AeCATUYHbIe IPOOY, HAXOIUTh TPUOIVKEHNS unce.

Yucnoesle u 6yK6€HHble éblpaxceH us

[ToHMMaTh M yMoOTpPeOISITh TEPMUHbBI, CBSI3aHHbIE C 3aIMChIO CTEIEHM YMC/Ia, HAXOAUTb KBagpaT U Kyo
YICJIa, BBIYMC/ISATD 3HAUEHMS YMCJIOBBIX BhIPAsKEHMI, COIepsKallX CTEIeHM.

[Tonbp30BaThCS MPU3HAKAMM JI€JIMMOCTY, PaCK/IaAbIBaTh HATYpaJbHbIE UMC/IA HA POCTbIE MHOKUTEIIN.
[Tonp30BaThCsI MACIITabOM, COCTAB/ISITh ITPOIIOPLIMM Y OTHOILIEHMSI.

Vcnonb3oBaTh OYKBBI IJj151 0O03HAYEHMST UMCesT IIPU 3alMCH MaTeMaTUUeCKUX BbIPaskeHUM, COCTAaBJISITh
OYKBEHHbIE BBIPaKeHUSI ¥ (OPMYJIbl, HAXOAUTh 3HAUeHMs] OYKBEHHbBIX BBIPa’KEHUM, OCYILECTBIISS
HeobOXOoaMMbIe MOJCTAHOBKM U IIPe0Opa3soBaHMsI.

HaxoauTb Heu3BeCTHBIV KOMIIOHEHT paBeHCTBA.

Peuwienue mexkcmoeawix 3adau

PeiiaTh MHOIOIIAarOBbI€ TEKCTOBBIE 3a0auM apuMETUUYECKUM CIIOCOOOM.

Pemiath 3amaun, cBSI3aHHbIE C OTHOIIEHMEM, IIPOMOPLUMOHAILHOCTBIO BEJIMUMH, MIPOLIEHTAMM; pelllaTh
TP OCHOBHbIE 3aa4UM Ha APOOY U MPOIIEHTHI.

Pelrath 3amaun, comepskaliye 3aBUCMMOCTM, CBSI3bIBAOIIME BEJIMUMHbBI: CKOPOCTb, BPEMS, PACCTOSIHIE,
1leHa, KOJIMYEeCTBO, CTOMMOCTb; IIPOM3BOOUTENbHOCTh, BpeMs, O00bEéMa paboThbl, WMCIOIb3Ys
apudmMeTuecKue  IeiCTBUS, OLEHKY, TMPUKUOKY; IIOJb30BaTbCd  €OVHUIIAMU  U3MEepeHUs
COOTBETCTBYIOIINX BEJINYMH.

CocTraByisiTb OyKBEHHbIE BbIpakeHMsI TIO YCJIOBUIO 3a/Ia4M.

W3BnekaTh MHGOpPMALMIO, MPEACTAaBJIEHHYIO B TabaMIlaX, HAa JIMHEMHOW, CTOJOYATON MM KPYTrOBOM
JuarpaMMax, MHTEepHpeTUpPOBaTh IpPeNCcTaBjeHHbIe JaHHbIE, MCIIOJb30BaTh JaHHbIE IIPU PpeLIeHUU
3a7a4.

[IpencraBiasgTh MHMOPMALNIO C IOMOIIBIO TabINII, TMHEMHOM U CTOJ0YATOM OMarpaMM.

Haznaounas zeomempus

[TpuBOAUTH MpUMepbl 06BEKTOB OKPY’KAIOIIETO MUPA, MMEIOIIMX GOPMY M3YYeHHBIX re€OMETPUUECKUX
IJIOCKUX U MPOCTPAHCTBEHHBIX (UTYD, TPUMEPHI PABHBIX I CUMMETPUYHBIX HUTYD.

M306pakaTh C MOMOILbIO IIUPKYJIS, JIUHENKM, TPAHCIIOPTUPA HA HEJIMHOBAHHONM M KJeT4aTou Gymare
M3yYEeHHbIE TJIOCKME reoMeTpuueckye GUrypsl M KOHGUTypauumn, CMMMeTpUYHbIE (PUTYPBI.
[Tonb3oBaTbCs TreoMeTpUUeCKMMM TIOHSITUSIMU: PaBEHCTBO GUIYp, CUMMETPHS; MCIIOIb30BaTh
TEPMMUHOJIOTUIO, CBSI3aHHYIO C CUMMETPMEN: OCbh CUMMETPUH, IIEHTP CUMMETPUN.

HaxonuTb BenuMumMHBI YIJIOB M3MEpPEeHMEeM C IIOMOIbI0 TPAaHCIIOPTUPA, CTPOUTDH YIJIbI 3aJaHHON
BEJINUMHBI, TI0JIb30BAThCSI TIPU pellleHnM 3a[iau rpafyCHOM Mepoy YTJIOB; paclio3HaBaThb Ha yepTeykax
OCTPBbIi1, TPSIMOM, PA3BEPHYTHIN U TYTION YIJIbI.

BbluncasiTh AJIMHY JIOMaHOM, TMEepUMETP MHOTI'OYTOJbHMKA, IOJb30BAaTbCS €OVHUIIAMU M3MepeHUs
IJTVHBI, BbIpAXKaTh OJHM €AVHUIIbI 3MEPEHUST IJIMHbI Yepe3 IpyTHe.

HaxomuTb, MCHoib3ysl YepTEsKHbIE MHCTPYMEHTDI, PACCTOSIHUST: MEKIY ABYMS TOYKaMM, OT TOYKM IO
MIPSIMOVA, IJTMHY ITyTY Ha KBAaIpaTHOM CETKe.

Bbrunciars miomanb GuUryp, COCTaBJIEHHBIX M3 MPSIMOYTOJILHMKOB, MCIIOAb30BaTh pa3bueHue Ha
IPSIMOYTOJIbHMKM, HA paBHbIe (GUTyPbI, JOCTPaBaHMe IO MPSIMOYTOJIbHUKA; IT0Tb30BaThCSI OCHOBHBIMMU
eAVHUIIAMY U3MepeHMsI TUIOLIAM; BbIPasKaTh OJHY eIVHUIIbI M3MepeHus TUIOIIaN Yepes IpyTue.
PacnosHaBaTh Ha MOAENSIX U M300paKEHUSIX NUpPaMUIy, KOHYC, UWIMHAP, WUCIOJb30BaTh
TepMMHOJIOTMIO: BepIliHa, pedbpo, rpaHb, OCHOBaHMe, pPa3BEPTKaA.



W306paskaTh Ha KJIeTUATOM Oymare ImpsIMOYTOJIbHbIN IMapaJiie/iennIe.
BorunciatTe 06b€M MPSIMOYTOJIBHOTO TMapaliesienumnena, Kyoa, Mojab30BaTbCsl OCHOBHBIMM €IVHUIIAMU

u3MepeHust 06b€Ma; BbIpakaTb OTHM €OMHUIILI M3MepeHUsT 00bEMa yepes Ipyriue.

Periath Hec10KHbIE 3adauM Ha HAXOXXOEHME reOMeTPUUECKIMX BEJIMUYMH B ITPAKTUYECKUX CUTYalIUIX.

TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA
5 xkmacc (170 q)

HasBanune
pasgesia (TeMbl)

OcHOBHOe cofiepsKaHue

OcHoBHbIE BUBI JeITeTbHOCTU

Kypca (4ncio 00yYaoIIMXCs
YacoB)

HarypanbHbie HecartuuHas cucreMa | Uurars, 3anMChbIBaTh, CpaBHMBATDb
yucia. CUMCJIEHUS. Psn | HaTypanbHbIe uMciia; mpenjaraTb U 00CyKaaTh
HevncTBusc HaTypaJIbHbIX YMCesI. | CHOCOOBI YITOPSAOYMBAHMS UMCET.
HaTypaJIbHBIMU HartypanbHbii psin. | M3o0paxkaTrhb KOODPJIVHATHYIO MPSIMY1O,
yycIaMu Unucno 0. HarypasbHble | OTMeYaTh 4McJa TOUYKAMM Ha KOOPAMHATHONM
(43 u) yycia Ha KOOPAMHATHOM | IPSIMON, HAXOIUTh KOOPAMHATHI TOUKU.

TIPSIMOJA. CpaBHeHue,
OKpYTJIEHME HaTypaIbHbIX
ymcel.

Apudmermueckue
IeCTBUS c
HaTypaJIbHbIMM UMCJIAMMU.
CpoiicTBa  HYyJASI  IIpU
CJIOKEHUM Y YMHOXKEHUU,

CBOJICTBA €OMHMUIBI TIPU
YMHO>KEHUMN.
ITepemecTuTebHOE 17

coyeTaTejibHOE CBOJICTBA
CJIOKEHUSI M YMHO>KEHUsI,
pacrnpeneauTebHOE
CBOMCTBO YMHOYKEHMSI.
Hemutenu U KpaTHbIE
yiciaa, pasjIoskeHue umciia
Ha MHOXuTeau. [eneHue
c ocratkom. IIpoctbie u
COCTaBHbIE yucIa.
[Tpu3HakM mOeaMMOCTM Ha
2, 5,10, 3, 9.

CreneHb C HaTypaJibHbIM
rmokKasaTeJjieM.

UncioBble  BbIpasKeHMS;
MHOPSIAOK JeMCTBUIA.
Perienne TEKCTOBBIX
3agayu Ha BCE
apudmeTnueckme
IeiCTBUSI, Ha OBVKEHUE U
MOKYTIKY

HccnegoBaTh CBONCTBA HATypaJIbHOTO psila,
ynucea 0 ul npu cokKeHUM UM YMHOKEHUN.
Ncnonb3oBaTh MpaBUJIO OKpYTJIeHUS
HaTypa/IbHbIX YMCeJI.

BbInmoHATL apudMeTnyeckue IeMCTBUS C

HaTypaJIbHbIMU YyCIaMu, BBIUMCJISTD
3HAUEeHMsI  4YUCJIOBBIX  BbIpaskeHUM co
CKOOKaMIu u 6e3 CKOOOK.

3anuchIiBaTh  IIPOM3BEIEHME B  BUJE
CTeleHM, UKUTaThb CTeleHM, MCII0Jb30BaTh
TEPMMUHOJIOTMIO  (OCHOBaHMe, TIOKa3aTeJib),

BBIUMCJISITH 3HAYEHUST CTEIIEHE.

BBINOJIHATH MPUKUAKY ¥ OIIEHKY 3HauYeHMi
YMCJIOBBIX  BbIpaXKEHWM,  Mpeajaratb U
MIPUMEHSTh IIPUEMBI ITPOBEPKM BbIUMCIEHUIA.
Hcnosib30BaTh pu BBIUMCJIEHUSIX
repeMecTUTEIbHOE Y COUeTaTeIbHOE CBOMCTBA
CJIOKEHUST M YMHOKEHMUsI, pacIpele/IuTebHOe
CBOMCTBO  YMHOK€HUs;  (OpMyaupoBaTh U
TIPUMEHSITh npaBmia npeo6pa3oBaHMs
YMCTIOBBIX BBIPAKEHMI Ha OCHOBE CBOVICTB
apudmMeTMUeCKMUX IeMCTBUIA.

HNccnegoBaTh unC/IOBble 3aKOHOMEPHOCTH,
BBIABUTaTh ¥ OOOCHOBBIBATH TI'MIIOTE3BI,
dopmynupoBaTh 00001IEeHMSI M BBIBOABI 10
pe3ysibTaTaM IPOBEJEHHOTO MCCIeqOBaHMUSI.
dopmysupoBaTh ONpeAeIeHusT Ie/IUTesIsT U
KpaTHOrO, HAa3bIBATh [EJIUTEIM UM KpaTHbIE
YiCIa; pacmo3HaBaTh IIPOCTbIe M COCTaBHbIE
uycia;  ¢opmyampoBaTh M IPUMEHSITh
npusHakM peauMoct Ha 2, 3, 5, 9, 10;
MPUMEHSATh aJITOPUTM DPa3JIOKEHMST UMcia Ha




IIPOCTbIe MHOXKUTEIM; HAXOAUTh OCTATKU OT
JeJIeHNsT ¥ HeIloJIHOe YacTHOe.
PacmmosHaBaTh MCTMHHBIE U JIOSKHBIE
BbICKAa3bIBaHMSI O HATyPaJbHbIX UMCIIaX,
IPUBOAUTL MNPUMEPBI U KOHTPHPUMEPHI,
CTPOUTHh BBICKA3bIBAaHUSI U OTPULIAHUS
BbICKA3bIBaHMI O CBOMCTBAX HATypaJbHBIX
4yucesl.

KoncTpyuposaTthb MaTeMaTHUyecKue
MPEeIJIOKEeHNSI C IOMOIIbIO  CBSI3OK  «M»,
CHIA», «€CJIMU..., TO...>.

PemiaTth TekcTOBbIE 3amauM apudMeTUUYECKUM
Cnoco6boM, MCIOJIb30BaTh 3aBUCUMOCTHU
MeKay  BeauuuHamu  (CKOpPOCTb,  BpeMs,
paccTosiHue; IeHa, KOJUMYeCTBO, CTOMMOCTb U
IIp.): aHAJIU3UPOBATH ¥ OCMBICJIMBATh TEKCT

3aJaun, nepedopmyIupoBaTh yCJIOBHE,
M3BJIeKaTh HeoOXOo4Mble IaHHbIe,
yCTaHaBJIMBATDb 3aBYCMMOCTU MEXIY BeIMUYMHA-
MU, CTPOUTDH JIOTUYECKYIO LIEITIOUKY
pacCy>KIeHUN.

MogenupoBaTh XOJI pelleHusT 3agauu C
ITOMOIIIbIO PUCYHKA, CXEeMbI, TaOJIUIIbI.
IIpuBOAUTSH, pasoupars, OIIeHMBAaTh
pasjuuHble pelleHus, 3alucu PpelIeHun
TEeKCTOBBIX 3a7au.

Kpurnuecku OIIeHMBAaTh TTOJTYYeHHBIN
pesyJsbTaT, OCYIIeCTBJISITb CaMOKOHTPOJIb,
IIpOBepsiI OTBET Ha COOTBETCTBME YCJIOBUIO,
HaXOJAUTb OILMOKNA.

PewraTh 3a7aun C IIOMOIIbIO ITIepebopa Bcex
BO3MO>KHBIX BAPMAHTOB.

3HAaKOMUTBCA C€  MCTOPMEN  Pa3BUTUS
apu@MeTUKN

Harnaguas

reomMmeTpus.

Jlvuum Ha
IIJIOCKOCTH
(12 u)

Touka, nipssmMasi, OTpPe30K,
ay4d. JlomaHasl.
W3mepeHne OanHbI
OTpe3Ka, MeTpuJecKue
eIVTHUIIBI I3MEPEHUS
IJHbL. OKPY>KHOCTb U
KpVYT.

[TpakTnueckas pabora
«ITocTpoenne y3zopa us
OKPY>KHOCTE».

Vron. Ilpssmoii, oCcTpbIi,
TYTION U Pa3BEPHYTHIN

yrJbel. IsmepeHne yrijios.

[TpakTnueckast pabota
«ITocTpoenmne yriioB»

PacrniosHaBaTh Ha uepTeskax, pUCYHKaXx,
ONMCHIBATDb, VCIIOJIb3YSI TEPMMUHOJIOTUIO, U
M300pa’kaTh C I[IOMOIIbIO UYEePTEKHBIX
MHCTPYMEHTOB: TOUYKY, IIPSIMYIO, OTpPE3OK,
JIy4, YTOJI, IOMaHyI0, OKPY>XHOCTb.
PacmniosHaBarsb, NIIPUBOAUTD npuMepbI
OOBEKTOB  peajlbHOTO MWUpA, WMEIOIINX
dbopmy uM3ydyeHHBIX GUTYp, OLEHMBATH UX
JIMHEelHbIe pa3Mephbl.

Hcmosib30BaTh JIMHENKY M TPAHCIIOPTUP KakK
VHCTPYMEHTHBI OJISI IIOCTPOEHMUSI M M3MEepeHMNI:
U3MepSTh [JIMHY OTpe3Ka, BeJVMUMHY YTIJIa;
CTPOUTHh OTPE30K 3aJaHHOW IJIMHBI, YTOJ,

BH,E[aHHOfI BEeJIMYVHBI, OTKJIaAbIBATH
OMPKYyJIeM paBHbIE OTpe3KN, CTPpOUTDH
OKPY>KHOCTb 3aJaHHOIO pagmnyca.

MN3o06pakaTh KOHGUTYpAILIMM TE€OMETPUUECKUX
buryp m3 OTpe3KOB, OKPYKHOCTEN, WUX
yacTeld Ha HEJMHOBAHHOM U KJIeTJyaTou
6ymare; npejiararh, ONMChIBATh 171
00CyXXaaTh CII0COOBI, aJITOPUTMBI
IIOCTPOEHMUSI.




Pacno3naBathb u U300pa’kaTh Ha
HEJIMHOBAHHOM M KJIETUYaTOM OGyMare MpsiMOi,
OCTpBIM, TYIIOW, Pa3BEPHYTBIN  VYIJIbI;
CpPaBHMBATh YTJIbI.

BbIunciasTh OJMHbI OTPE3KOB, IOMaHbIX.
IloHMMaTh M UCIIOJb30BaTh NP peleHUN
3aJa4 3aBUMCUMOCTM MEXIOYy eIVHUIIaMU
MEeTPUYECKOV CUCTEMbI Mep; 3HAKOMUTbCS C
He MeTPUIECKUMU cUcTeEMaMM Mmep;
BbIpakaTh JIMHY B Pa3IMYHBIX €IVMHUIIAX
usmepenus. HcciaegoBatb Gurypel u

KoHbUrypalum,  MUCIOJb3ysS  LudpOBbIie
pecypchl.
O6bIKHOBEHHbBIE Opo6s. IlpaBunbHbie u | MopenupoBaThb B rpadmyeckon,
Ipobu HeIpaBWIbHbIE Ipobu. | mpeamMeTHON dbopme, d TTOMOIIIBIO
(48 u) OcHoBHOe CBOJMCTBO | KOMIIbIOTEpA TIOHSATUS " CBOICTBa,
IpoOu. CpaBHeHMe | CBSI3aHHbIE C OOBIKHOBEHHOI IPOOBIO.
npoben UYutaTh ¥  3amNuCbIBaTh, CpPaBHMBAThb

CiokeHne ¥ BblUMTaHUE
OOGBIKHOBEHHBIX ApoOen.
CmMmernianyas OpOOBk..
VMHOXeHre U [JeJjieHue
OOBIKHOBEHHBIX JIpober;
B3aMMHO-OOpaTHbIE

Ipoou.
Peirenne TEeKCTOBBIX
3a7ad4, copepsKalmx

apobu. OCHOBHBIE 3amaun
Ha Ipo6u.

[TpumeneHne 6yKB OJist
3aIMCy MaTeMaTUYEeCKIUX
BbIpa>keHUM U
OpeaIo>KeHUn

OOBIKHOBEHHbIE Ipobu, npejJjiaraThb,
000CHOBBIBAaTh ¥  O00CYXIZATh  CIIOCOOBI
YIOPSITOYMBAHMS TPO6GEii.

H3o06paskaTh OOBIKHOBEHHbBIE opobu
TOUKaAMM Ha KOOPAMHATHOM IIPSIMOIA;
MCII0JIb30BaTh KOOPAMHATHYIO IPSIMYIO IJISI
CpaBHeHUS Ipoberi.

dopmyaupoBaTh, 3aNMMCHIBATh C MOMOIIbIO
OYKB OCHOBHOE CBOVCTBO OOBIKHOBEHHOI
Ipoby; MCIOJIb30BaTh OCHOBHOE CBOMCTBO
IpobM IJIST COKpallleHUsT IpoOeii 1 MpuBeIeHMs
Ipoby K HOBOMY 3HaMeHAaTeJIio.
I[IpeacraBiasiTh CMeIlIaHHYIO OPOOb B BUIE
HenpaBUJIbHOM ¥ BbIAEJSITh IIEeJYI0 YacTb
4y1cJia U3 HellpaBUIbHOM APOON.

BoinmonHaTs apudmerndeckme OeMCTBUS C
OGBIKHOBEHHbBIMI IpoOsIMIA; NPUMEHSATh
CBOMCTBA apudMeTMuecKux OeMCTBUM  [OJIs
palyoHaIN3aLMY BbIUMCIEHUIA.

BoinosHaTh MPUKUIKY u OLIEHKY
pesysbTaTa BBIYMCIEHMUI; MpeajiaraTb WM
MIPUMEHSITh MIPUEMBI IIPOBEPKM
BbIUMCJIEHMA.

IIpoBoauTh MCC/IemOBAHMUSI CBOVICTB ApoOeii,
OnMpasiCh Ha YMCJIOBbIE 3KCHEPUMEHTHI (B
TOM UMCJIe C TIOMOIIbIO KOMITbIOTEPA).
PacrniozHaBaThb MCTUHHBIE U  JIOXKHBIE
BbICKAa3bIBaHMSI O  [poOSIX, MNPUBOAUTDH
npuMepbl U KOHTPHPUMEPHI, CTPOUTH
BbICKa3bIBaHMSI u OTpPULIAHUS
BbICKa3bIBaHUIA.

PemaTp TeKkcTOBBIE 3amauM, comepsKalye
IpoOHbIe ITaHHbIE, M 3aJauyM Ha HaXOXAEHMeE
YyacTM 1eJoro M  1IeJIOTO IO €ero vacTu;
BBISIBJISITh MX CXOACTBA U Pa3/INIMuSsI.
MogenupoBaThb XOJ pellleHus 3agauu C
TTOMOIIIbIO PUCYHKA, CXEMbI, TaOJIUIIbI.




IIpuBOAUTH, pasouparsb,
pasauuHble pelleHus, 3anucu
TEeKCTOBBIX 3a7aU.

Kpurnuecku OIleHMBATh TTOJTYYeHHbIN
pe3yybTaT, OCYLIECTBJIITH CAMOKOHTPOJIb,
IIpOBepSII OTBET Ha COOTBETCTBME YCJIOBUIO,
HaXOAUTD OILMOKN.

OIIeHMBAaTh
pelieHui

3HAaKOMUTBCSI C  MCTOPUEN  DPasBUTHS
apudmMeTnKu.
HarnsigHast MHOroyroJbHUKMN. OnucpiBaTh, WUCHOJIb3ysI TEPMUHOJIOTUIO,
reoMeTpusl. YeThIpexyrobHUK, u300pa’kaTh C TIOMOIIBIO  YEPTEKHBIX
MHOrOyroapHUKY | MPSIMOYTOJBHMK,KBaJpaT. | MHCTPYMEHTOB M OT PYKM, MOJEJIMPOBATDH U3
(10 ) ITpakTryeckas pabora | 6yMar MHOTOYTOJIbHUKMU.
«ITocTpoenne IIpuBoauTh npuUMepbl OOBEKTOB PEATHHOTO
MIPSIMOYTOJIbHUKA c | mupa, umerommx ¢GoOpMy MHOrOYTOJIbHMKA,
3aJaHHBIMM  CTOPOHAMM | IIPSIMOYTOJIbHMKA, KBaapaTa, TPeyroJbHUKa,
Ha HEJIMHOBAHHOM | OLI€HUBATh 170:4 JIMHEWHbIe pasMepsbl.
oymare». BprumncasaTs: rnepumeTp TPeyroJbHUKA,
TpeyrosbHMK. MPSIMOYTOJIbHUKA, MHOTOYTOJIbHUKA;
[Tnomwane w  mepuMeTp | IVIOIIAAb MIPSIMOYTOJIbHMKA, KBaApaTa.
MTPSIMOYTOJIbHMKA u | HsobpaxkaTsh OCTPOYTOJIbHBIE,
MHOT'OYTOJIbHMKOB, MIPSIMOYTOJIbHbIE " TYIOYTOJIbHbIE
COCTaBJIEHHbBIX U3 | TPeyroJIbHUKMU.
MIPSIMOYTOJIbHUKOB, CTpouThb Ha HEJIMHOBAHHOM M KJIETYATOM
€ IVHUIIbI usMepeHust | 6ymare KBajapaT ¥ IPSIMOYTOJbHUK C
TUIOILIATN. [lepumeTp | 3amaHHBIMM JJIMHAMM CTOPOH.
MHOTOYTOJIbHMKA HccnenoBaTh CBOMCTBA IIPSIMOYTOJIbHMKA,
KBajpara MyTEM 9KCITePUMEHTA,

HabJIIOOeHsI, U3MepeHNsi, MOIEIVMPOBAHMNSI;
CpaBHMBATh CBOMCTBa KBajpaTa M IIPSMO-
YTOJIbHUKA.

KoucrpynpoBarb MaTeMaTu4ecKue
MpeJJIOKeHM S C MTOMOIIIbIO CBSI30K
«HEKOTOpbIN»,  «a0boii». Pacmo3HaBaThb

UCTUHHBIE ¥ JIOKHbIE BbICKA3bIBaHUS O
MHOT'OYT'OJIbHUKAX, HPUBOAUTHh IIPUMEPbI U
KOHTPIIPUMEDPBHI.

HccnemoBaThb 3aBMCHUMOCTDb
KBaZpaTa OT [JIMHbI €r0 CTOPOHBI.
Hcmosib30BaTh CBOMCTBA KBaJpaTHOM CETKU
IJis  TocTpoeHust  ¢uryp; pasomBaTh
IIPSIMOYTOJIbHUK Ha KBaJpaThl,
TPEYTOJbHUKA, COCTABJAATh OQUIypbl U3
KBaZpaTOB U IPSIMOYTOJbHMKOB U HAaXOIUTh
ux IUIOLIAAb, pasbmuBaTh GUIYPHI Ha
MIPSIMOYTOJIbHUKM ¥ KBaZApaTbl M HaXOOUTh
UX TUIOLIAdb.

BoipakaTh Be/JIMUMHY IUIOLIAAM B Pas3IMUHBIX
eaVHuIax nsMepeHUd METpM‘IECKOﬁ CUCTEMBbI
mep, MMOHMMATh u VICIIO/Ib30BaTh
3aBUCMOCTHU MeEeXOay MeTpuYeCKumMmn
eIVHUIIAMM M3MepeHUs TUIOIIAIMN.
3HAKOMMTBCSI C TpUMepamMu IIPUMEHEHUS
IUIOLIAAM U TepuMeTpa B HPAKTUUECKUX
cutyanusax. Pemarb 3agaumM U3 peasbHOMN

IUIOLLIAIM




KU3HYM, MpemjiaraTbh M OOCYKaaThb pas-
JINYHbIE CITOCOOBI pellleHys 3a1ad.

[TecsaTuyHble
mpo6m
(38 u)

HecaTuyHasl 3anuch
npobeir. CpaBHeHMe
IeCITUYHBIX OpOOet.
HeiicTBus ¢
IeCITUYHBIMMU OPOOSIMIU.
OxkpyrieHre aecITUIHbIX
npober.

Penienne TeKCTOBBIX
3aJa4, Cofiep>Kalimx
npo6y. OcHOBHEBIE 334N
Ha Ipobu

IIpeacraBiassTh OeCATUYHYIO IpPOOb B BUIE
OOBIKHOBEHHOl, 4YMUTATh M 3alMChIBATh,
CpaBHMBATh JeCATUYHbIE TpoOY, MpeaiaraThb,
O000CHOBBIBATh ¥ OOCYXAATh CIOCO- OBI
YIIOPSIAOUYMBAHMS OECITUUYHBIX Tpo6ei.
HN306paskaTh OecATMUYHBIE OPOOM TOUKAMMU
Ha KOOPAMHATHOM ITPSIMOJA.

BoiaBASTh CXOACTBA M PasiuMuMsa IIPaBUII
apudMeTUUeCKMUX IeCTBUIN C
HATypPaJIbHBIMM UYMCJIAMU U OECATUIHBIMU
IpOOSIMM, OOBSICHSITD UX.

BeIinostHATHL apudmeTMdyeckue OeNCTBUS C
IeCSITUYHBIMU Ipo6siMu; BBINOJTHATD
MPUKUAKY u OILIEHKY pesyJsibTaTa
BbIUMCJIEHUI.

IIpumeHATh CBoOMCTBAa apudMeTUUECKUX
IeiCTBUN IS panMoHaJIM3anumn
BbIUMCJIEHUIA.

IIpumeHsaTs IpaBUIO OKPYTJIEHUS
IeCITUUHBIX npobert. IIpoBoauTsh
MCCJIEMOBAHUSI CBOMCTB AECSITUUYHBIX ApoOei,
ONMMpasiCb Ha YMCJIOBbIE 3SKCIIEPMMEHTHI (B
TOM UMCJIe C TIOMOIIbIO KOMIIbIOTEpA),
BBIIBUTaTh THUIIOTEe3bI ¥ MPUBOOUTH UX
000CHOBaHMSI.

PacrnozmaBaTh MCTMHHBIE U  JIOJKHbBIE
BBICKa3bIBaHMSI O JpobOsiX, TMPUBOAUTH
npumepbl U  KOHTPIPUMEPHLI, CTPOUTH
BbICKa3bIBaHMSI u OTPULIAHUS
BbICKA3bIBAHMIA.

Pemiath TeKkcTOBBIE 3aJauM, CoepsKallye
IpoOHbIe OaHHble, M Ha HaXOXIEeHMe YacTH
11eJIOTO U 11€JIOTO IO €ro YaCTy; BBISBJISATb UMX
CXOJCTBA U pasInums.

MogenupoBaTh XOJ pelleHus 3aJauu C
IIOMOIIIbIO  PUCYHKA, CXEMbI, TaOJIUIIbI.
ITpuBoanUTH, pasouparsb, OIIeHUBATh
pasjuuHble  pellleHus, 3alucu  pelleHui
TEKCTO- BbIX 3aJa4.

OnepupoBaTb  ApPOOHBIMM  UMCIaMM B
peaIbHbIX KM3HEHHbIX CUTYaLMSIX.
Kpurnuecku OIlEHMBAaTh TTOJTYYEHHBIN
pe3yabTaT, OCYHIECTBJIITH CAMOKOHTPOJIb,
MpoBepsiss OTBET Ha COOTBETCTBME YCJIOBUIO,
HaXOOUThb OIIMOKMA.

3HAKOMMUTBCA €  MCTOpMEN  PasBUTHS
apudMeTUKN.

Harnapguas
reoMeTpus.
Tena

burypsr

MHororpaHHUKN.
N3obpaskeHne
MHOTOT'PaHHUKOB.
Mogpenu

PacrniosHaBaTh Ha uYepTekaxX, PUCYHKax, B
OKpY’Karolem mupe MPSIMOYTOJIbHBIN
napasijiesienmmne], KyO, MHOTOT' paHHUKM,
ONMUCHIBAaTh, WCIOJIb3yS TEPMWHOJIOTUIO,




MIPOCTPAHCTBE IMPOCTPAHCTBEHHBIX TeJI. OLIeHMBATh JIMHEMHbIE pa3Mephbl.
(9 q) [TpssMOYTOJIBHBIN IIpuBoauThL MpUMepbl OOBEKTOB pPeajbHOrO
napasuiesenurien, Kyb6. | Mupa, wumeronmx ¢oOpMy MHOTr'OrpaHHMKA,
PasBépTkn Kyba M | MPSIMOYTOJBHOTO Mapauiesienuiena, Kyoa.
napaJijiejenuiesa. HN3o06paskaTh Ky6 Ha KJIeT4aTou Gymare.
[TpakTHyeckas pabora | MccnemoBaTh CBOMCTBA Ky0a,
«Pa3BépTka Kyb6a». MIPSIMOYTOJIBHOT'O napaiesienuiesna,
O6beMm Kyb6a, | MHOTOTPaHHUKOB, VCITO/Ib3YSI MOJEJIN.
MMPSIMOYTOJIBHOTO PacrmiosHaBaTh M M300pakaTh pasBEPTKU
rapaJsuiesienuIiena» Kyba ¥ mapasuienenumnena. MogeaupoBaThb
Ky0 ¥ mapauiesenuresn u3 o6ymaru u mpoumx
MaTepuaioB, 00'BSICHATD CII0C00
MOJeMPOBAHMSI.
HaxoauThb M3MepeHnsi, BBIYUCASITD IOl
MMOBEPXHOCTU; OOBbEM KybDa, MPSIMOYTOJILHOTO
napauiesiennumea; HUCC/IeI0BaTh
3aBUMCHMMOCTb OObEMa Kyba OT J[AJIMHBI €ro
pebpa, BBIABUTaTb ¥  OO0OCHOBBIBAThH
TUIIOTE3Y.
Ha6/mropaTh ¥ MPOBOAUTH AHAJIOTUM MEXIY
MMOHSATUSIMM TUIOIIAAY U OObEMA, IepuMeTpa u
TLJTOIA N TTOBEPXHOCTM. Pacno3naBaTthb
UCTUHHBIE ¥ JIO)KHbIE BBICKA3bIBaHUSI O
MHOTOTPaHHMKAX, HPUBOAUTH MPUMEPHI U
KOHTPIIPYMEDPBI, CTPOUTH BBICKA3bIBAHUSI U
OTPUIIAHMST BbICKA3bIBAHMIA.
PenraTh 3agaum 13 peajibHOM SKU3HMU.
[ToBTOpEHME [ToBTOpEHME OCHOBHBIX | BbIUMCISTBH 3HAUEHMSI BBIPaSKEHWIA,
" TIOHSITUII ¥ METOJIOB Kypca | coaepsKalImx HaTypaJibHbIe yucia,
0600111eHne 5 kmacca, o0600lleHMe | OOBIKHOBEHHbIE ¥ [IeCATUYHbIE Opoou,
(10 9) 3HaAHUN BBITIOJIHSATh TTPeoOpa3oBaHMsI YMCel.

CIIoCco0 CpaBHEHUSI UMCe,
BBIUMCJIEHU, MPUMEHATh CBOVICTBa
apudmMeTnIecKux IeMCTBUN IS
palMoOHAJIMU3ALMY BbIUMCICHMIA.
OcyuiecTBIATH CaMOKOHTPOJIb
BBITIOJIHSIEMbBIX TTEMICTBUII M CaMOIIPOBEPKY
pe3yJibTaTa BbIUMCJIEHUINA.

Beioupars

Pemiatp 3amaumM U3 peaJbHOM  KU3HMU,
NPpUMEHATh MaTeMaTU4YecKue 3HAHUS I
pelieHus  3aJady M3 APYIMX  y4eOHBIX
MpeIMEeTOB.

Pematp 3agaum  pasHbIMM  CIOCOOaMM,
CPaBHMBATh CIOCOOBI  pellleHMs  3aJaun,

BbIOMPATh PallMOHAIbHbBIN CIIOCO0




KanengapHo — TeMaTnuyeckoe IjIaHMPOBaHMe, MaTeMaTHKA 5 KJracc

Ne ri/m Hara Tema [IpenmeTHOe copepkaHue XapakTepuctuka
(Hepmens) DesaTeIbHOCTU
IIPOBEJIeHMS O6yuarommxcst
maH | daxT
HarypanbHble unciaa v HyJb. llIkans — 16 4.
1 1 1. [TpencraBiieHMe YMCIOBOM HarypanpHoe  umcimo. Psap | Uurarh 3anMCbIBaTh
Y > )
uH(opmauuy B Tabmuax HaTypa/ibHbIX unces. Uncno 0. | cpaBHMBaATh HaTypa/ibHble YNCIA;
2 1 1. Hydpor u unca Wso6paskeHne  HaTypaJbHBIX | IpeAiaraTh " 00CyXIaTh
3 1 H. Lndpsl 1 uncra yyces TOYKAMU Ha | CIIOCOOBI YIIOPSAOUYMBAHUSTUMCE].
4 1. OTpesok U ero mmHa. . .
KOODPIMHATHOM (uncyioBoit) | BBIIOTHATH apudmernuecKue
Jlomanass. MHOroyronbHuK . .
5 1u OTpesoK i ero mmHa npsMoit. [decsiTuyHasi cuctemMa | JEMCTBUSI C HATyPaJbHBIMM YMCIIAMU,
Jlomanasi. MHOTOYTOJIbHUK CUMCJIEHMS. [TosuioHHas | BBIYUCIASTD 3HAUEHUS YMCJIOBBIX
6 2 H. OTpe3oK U ero JMHA. cucreMa cumciaeHusl. Pumckast | BbIpasKeHMI CO CKoOKaMu 1 6e3 CKOOOK.
Jlomanas. MHOTOyTroIbHUK HyMepaius Kak npumep | M300pakaTh KOOPAMHATHYIO MPSMYIO,
7 2 H. T110CKROCTD, MpsIMad, JIyY, YTOJI | HelIO3UIMOHHOI CHUCTEMbI | OTMeUaTh yucia TOYKaAMM Ha
8 2 H. T1nockocTb, psimas, 1y4, IO | cqycenusi. CpaBHeHMe | KOODOMHATHONM  MpPSMON,  HaXOAUTh
9 2. IIkasr 1 KOOPAMHATHAS HaTypaIbHbIX yyces, | KOOPAMHATHI TOUKN.
npsiMast .
CpaBHEHME HatypanbHbiX | MccimemoBaTh CBOMCTBa
10 2 H. IIkasbl 1 KoOpaAMHATHAS .
Tpsivast ynucen ¢ HynéM. Cnocobwl | HatypanbHOro psima, umcen O u 1
11 7 H. I1IKasTbi ¥ KOOpAMHATHAS CpaBHEHUS. Peltenvie | mpu CJIOXKEHUM Y YMHOKEHUNA.
npsimas jJormueckux 3amad. Pemenne | PemiaTh 3agauy C IOMOIIBIO ITepebopa
12 3 H. CpaBHeHIe HaTypaJbHBIX 3amad rmepe6opomM BCEX | BCEXBO3MOSKHBIX BapMAaHTOB.
yycesn BO3MOJXHBIX BapMaHTOB. PacniosnaBaTthb Ha yepTekax,
13 3 H. CpaBHeHye HaTypajbHbIX IIpencraBieHre OAHHBIX B | PUCYHKAX, ONMCHIBATh, MCIIOIb3YS
umces
— Bume Tabyui, CTOJOUYATBIX | TEPMMHOJIOTMIO, ¥ WM300pakaTh C
14 3 H. [Ipencrasienue YUCJIOBOU ..
JIuarpamMm. HarnsigHble | MOMOIIBIO YePTESKHBIX
MHGpOpPMAIMM B CTOJIOUATBIX
JarpaMmax npeAcTaBjieHus1 o Gurypax Ha | MHCTPYMEHTOB: TOUYKY, IIpPSIMYIO,
15 2. TpencrasieHne YMCIoBOJi | IVIOCKOCTU:  TOYKa, IpsMas, | OTPe3oK, JIyd, YroJs, JIOMaHylo,
mHbopMaIMM B CTOJIOUATHIX OTpPEe30K, JIy4U, YroJ, JIOMaHasi, | OKPY>KHOCTb. Pacno3naBarsb,
IuarpaMmax




16

KonTtponbHas padora Nel
«HartypanbHble uncia u
HyJb. lIIKanbI»

MHOI'OYTOJIbHUK.

HnuHa oTpes3Kka, MeTpudeckue

€OVHULIbI IJIMHBI.
[muHa TOMaHoi,
MHOTOYTOJIbHUKA

TepuMeTp

MPUBOAUTDL IIPUMEPBI OOHEKTOB
peajbHOrO MIUpPa, MUMEIOLLMX

dbopmy U3yUYEHHBIX ¢buryp,

OLIEHMBATh MXJIHEIHbIE Pa3MepbI.
Hcmonb30BaTh JIMHENKY M TPAHCIOPTUP
KaKMHCTPYMEHTbI ISl TIOCTPOEHMS U
M3MepeHMs: M3MepATh [JIMHY OTpe3Ka,
BEeIMUMHY YIJIa, CTPOUTh OTPE30K
3aJaHHOM JUINHBI, yTOJ, 3aJaHHOMN
BEJIMUNMHBI, OTKJIAZbIBATh IMPKYJIEM
paBHbIE OTPE3KM, CTPOUTH OKPYKHOCTb
3amaHHoOro  paguyca. OmnuchIBaTh,
WUCIIOJIb3Y S TEePMUHOJIOTHIO,
M300pakaTh C IIOMOIBIO UYEPTEKHBIX

MHCTPYMEHTOB " oT DPYKH,
MOZEJIMPOBATh "3 6ymaru
MHOT'OYTOJIbHUKM.

IIpuBoAUTH npuMepbl 0O'bEKTOB
peaJbHOTO MMpa, uMelOmUx dopmy
MHOTI'OyTOJIbHIKa, MMpAMOYTOJIbHMKaA,
KBajjpaTa, TPeyrojibHMKa, OLEHUBATh UX
JIMHEVHbIe pa3Mephl.

Bbruncisite: MepUMeTp
TPEYrojbHMKA, IPSIMOYTOJIbHMKA,
MHOT'OYTOJIbHUKA; IUIOILAb

MPSIMOYTOJIbHMKA, KBa/ipaTa.
Hcnonb3oBaTh uH(bOpMALNIO,
MpeACTaBJeHHYI0O B  Tabjuiax, Ha
ouMarpaMMax J[JIsl  pelleHus] TeKCTOBBIX
3a7ay4 ¥ 3a1a4 U3 peasibHOM SKU3HM.




YuraTth cToJyibuaThbie

IOyarpaMmbl; MHTEPIPeTUPOBATH
IaHHBIE; CTPOUTD cToyiGyaTbie
IyarpaMMbl.

3HAKOMUTBCS c UCTOpUENn
pasBUTHSIapUGMETUKA

C/oXeHue U BbIYMTAHUE HATYPAJIbHBIX YUCEJI — 15 4.

17 4 n. HernctBue ciaokenns. CBoicTBa
CJIOKEHUS

18 4 n. HernctBue ciaokenns. CBoicTBa
CJIOKEHUS

19 4 n. HernctBue ciaokenns. CBoicTBa
CJIOKEHUS

20 4 n. HencTBre BbIUMTAHMS.
CBoliCcTBaBbIUNTAHNS

21 5H. IelicTBre BbIYMTAHYS.
CBolICTBaBbIUNTAHNS

22 5H. IelicTBue BbIYMTAHYS.
CBolICTBaBbIUNTAHNS

23 5H. Koutposnbhas pa6ota Ne 2
«CJio5keHMe 1 BbIUUTAHME
HaTypaIbHbIX YMCET»

24 5H. UncioBbie 1 OGyKBEHHbIE
BBIPasKEHUS

25 5H. UncioBbie 1 GYKBEHHbIE
BBIPaYKEHUS

26 6H UncnoBbie 1 GyKBEHHbIE
BBIPasKEHUS

27 6 H. UncnoBbie 1 GyKBEHHbIE
BBIPasKEHUS

28 6 H. YpaBHeHUS

29 6 H. YpaBHeHUs

30 6 H. YpaBHeHUS

31 7 H. KonTtponbHas paoora Ne3

CrnoskeHue

HaTypajJbHbIX  YMCEJI;
CBOJVICTBO HYJII IIpU
CJIOKEHUMN.

Brrunranmne kaxk pencrBue,

obpaTHoOe CJIOKEHMUIO.
IlepemecTtuTenbHOE "
coueTaTreJibHOE  CBOJMCTBa
(3aKOHBI) CJIOKEHMSI.
[TpoBepka pesyJbTara
apudMeTNUeCcKoro
IeNCTBUS.

PellleHne  TeKCTOBBIX  3amay
apudMeTMYeCKUM CIIOCOOOM.
Ucnonb3oBanme npu
pellleHMM 3amay Tabaui U
CXEM.

Pemenne 3amau,
cofiepsKalmxX 3aBUCUMOCTH,
CBSI3bIBAIOIIME  BEJIMUMHDI:

CKOPOCTb, BpeMs,
pacCTOosIHHE,; 1IeHa,
KOJINYECTBO, CTOMMOCTb.
Ennnaunip M3MepeHNs:

BbimosHATH apudmernyeckKue
HeCTBUS c HaTypPaJIbHBIMU
YyyCIaMy, BBIYMCIATH 3HAYEHUS

YJCJIOBBIX BbIpaskeHMI1 co
CKOOKaMU 17t 6e3 CKOOOK.
Hcnonb3oBaTh npu

BBIUMC/ICHUSIX TIepeMeCcTUTEIbLHOE
u coueTaTe/IbHOe CBOJICTBA
cnoxkenus;  ¢opmyaupoBaTh U
NPUMEHSTh nmpaBujia
mpeobpasoBaHus
BBIP&KEHMII Ha OCHOBE CBOJCTB
apupMeTMIeCKUX IEeCTBUN.

YMCJIOBBIX

Wcnonb3oBath OYKBBI ISt
0003HAUEHMS] YMCeN, TMPU 3arucu
MaTeMaTUUeCKUX YTBEPsKIEHU,
COCTaBJISITh OYKBEHHbIEBBIPAKEHMSI

0 YCJIOBUIO 33/1aUM.

HccnegoBaTh HeCJIOKHbIE YMC/IOBbIE
3aKOHOMEPHOCTHM, UCIIOb30BaTh OYKBbI
IOJISIUX 3aTUCH.

BbrunciaTe uMCIOBOEe 3HAaueHue
OYKBEHHOTO  BBIp@KEHUSI  TIpU

3aaHHbBIX3HAUYEHUAX 6YKB.




«C10)keHne ¥ BbIYMTaHMe
HAaTYPA/JIbHBIX YUCEI»

MAacChl, II€HbI; PaCCTOSIHUS,
BpeMeHM, ckopoctu. CBsi3b
MEXIY eIVHULIAMU

M3MepeHus] KaKIO0W BeTNUMHbI
Ucnonb3oBanme OYKB  IJiA
0603HaUeHMs] ~ HEU3BECTHOTO
KOMITOHEHTA U 3aMCy CBOJCTB
apupMeTMUECKUX TEeCTBUM.

KoMnoHeHTbI OeicTBUil, CBSI3h

MEXIOYHUMUA

3HAKOMMTBCSI C UCTOPYEN Pa3BUTHS
apupMeTUKu

YMHOXeHHUe U AeJICHNE HAaTYPa/JIbHbIX YUCEI — 25 4.

32 7 H. eiicTBre YMHOXKEHMS.
CsoiicTBa
YMHO>KEHMST

33 7 H. IeiicTBUE YMHOKEHMUS.
CsoricTBa
YMHOKEHMST

34 7 H. IeyicTBUE YMHOXKEHNS.
CsoiicTBa
YMHOKEHMST

35 7 H. HeictBue genenus. CBoycTBa
JIeJIeHUs

36 8 H. HencrBue genenns. CBoicTBa
IeJIeHIUs

37 8 H. HencrBue genenns. CBoicTBa
IeJIeHs

38 8 H. HencrBue genenns. CBoicTBa
IeJIeHs

39 8 H. Henenne c ocTaTkKOM

40 8 H. Henenue c ocTaTkKOM

41 9 H. IeneHue c ocTaTKOM

YMHOXeHMe HaTypaJibHbIX
yyces; CBOWCTBA HYJII U
eIOVHULIbI TIPY YMHOXKEHUN.
Ilenenne Kak [IeliCTBuUE,
obpaTHOe YMHOKEHMUIO.
Henenne ¢ OCTaTKOM.
IlepemecTtuTenbHOE u
coyeTaTeIbHOE YMHOKEHMSI,

pacrpeenuTeabHOe
CBOJCTBO (3aKOH)
YMHO>KEHMSI. ITpoBepka
pesyJbTara

apudMeTNueCcKoro AenCTBUS.

PellleHne TeKCTOBBIX 3a/1a4
apubMeTUUECKUM

criocobom. Mcnonb3oBaHue
MIpY pelieHny 3aaa4 TabJimiL
u cxeM. Pemienme 3agau,
colepsKalmx 3aBUCMMOCTH,

BbIno/THATH apudmeTnueckme
HeCTBUSI C HATypaJbHbIMM UMCIAMMU,
BBIUNC/ISITHh 3HAUEHUS YMCJIOBBIX
BBIPaKEHUI CO CKOOKamMU 1 6e3 CKOOOK.
PeniaTh TekCTOBbBIE 3a/1aun

apudmMeTNIeCKUM CIIocobom,
WUCIOJIb30BAaTh 3aBUCUMOCTU  MEXKAY
BeJIMYMHAMU (CKOpOCTb, BpeMms,
paccTosiHue; 1eHa, KOJINYEeCTBO,
CTOMMOCTh ¥ [Ip.): AHAJIU3UPOBATDH U
OCMBIC/IMBATD TEKCT 3amaun,
nepedopMy/IMpPOBaATh yCJI0BUE,

u3BJIeKaTh  HeoOXOoIMMble  [JaHHbIE,
YCTaHABJIMBATb 3aBUCUMMOCTU MEXKIY
BeJIMUMHAMM, CTPOUTH  JIOTUYECKYIO
IIEITOYKYPACCYKIEHU.
MogenupoBaTh XOI  pelleHus
3a4auM C IIOMOINBIO  PUCYHKA,
cxembl, Tabmuupl. IIpuBOAUTH,




CBSI3bIBAlOLLIME BEJINYMHBI:
CKOpPOCTb, BpEMsI, PaCCTOSIHUE;
1IeHa, KOJINYECTBO,CTOMMOCTD

pa3doupaTh, OLIEHUBATD Pa3/IMUHbIE
pelieHusl, 3ammcu pereHmnit
TEKCTOBBIX 3a1ay.

Kputuuecku oneHMBaTh [1OTyYEHHbIN
pe3yJibTar, OCYILIECTBJISITh
CaMOKOHTPOJIb, TIPOBEpPSISI OTBET Ha
COOTBETCTBME  YCJIOBUIO, HaXOIUTH
OIIMOKMN.

HaXOIlMTb OCTaTKM OT OeJIEeHUs
HEeII0JIHOe

un

YacTHOe
42 9 H. KouTtposbHas pa6ora Ne 4
«YMHOXeHHe U JeJIeHue
HATypPaJIbHbIX YMCET»
43 9 H. VYrpoiiieHne BbIpasKeHN UncnoBoe BbIpaskeHHe. Boruncnsate uncioBoe 3HaueHue
44 9 H. YrpoleHue BbIpakeHui Boeruncienne 3HAYEHUN OYKBEHHOTOBbIPAYKEHMS ITPU 3aJaHHbIX
45 9 H. YnpouieHye BhIpaXKeHNH YMCIIOBBIX BbIpPasKEeHMUIA; 3HaUeHMsIX OYKB.3anmMcbIBaTh
46 10 1. ynpomeHMeuBHpaiKeHMM MOPSITOK BBITIOJTHEHMSI MIpOM3BeIeHNE B BUJI€ CTEIEH), YUTATh
47 10 1. ITopsimox meiicTBUM B . .
IeViCTBUIA. CTEIEeH!, UCI0/Ib30BaTh
BBIUMCJIEHMSIX
48 108 TTopsIOK AeICTEMIA B Vcronb3oBaHme Ipy | TEPMMHOJIOTUIO (OCHOBaHME,
BBIUMCIICHMSIX BbIYMCJIEHUSIX MOKa3aTellb), BBIYMCIISITh 3HAYEHMST
49 10 H. HOpﬂﬂOK TeVICTBUY B nepeMeCTUTEeJIbHOTO " CTereHei.
BBIYVCJIEHMSIX COYeTaTeIbHOTO CBOICTB | DOpMy/JIUPOBATH ONpPeeIeHMS
50 10 u. CremneHb ¢ HaTypaIbHbIM (33KOHOB)  CJIOKEHMSI M | JeJUTeNs MKPATHOTO, Ha3bIBATh
II0KasaTe/ieM YMHOYEeHUS, IeJIUTeNN M KpaTHbIe YICIIa;
51 11 1. Crenenb ¢ HaTYpaTbHBM pacrpeneanuTebHOTO pacmo3HaBaTh IIPOCThIE U COCTABHbBIE
MMOKa3aTeieM . d
CBOJCTBA YMHOXXEHMSI. yycia; popMyIMPOBATh U IPUMEHSTD
52 11 n. Hemutenyn 1 KpaTHbIE y » PopMy Hp p
53 11n Tle/TeN ¥ KpaTHbIe CrermeHb C  HaTypaJibHBIM | MPU3HAKMU JeIMMOCTM Ha 2, 3, 5, 9, 10;
54 11 n. CBoJiCTBa 1 IPU3HAKK MoKasaTesieM. 3aliCh YKCJa B | IPUMMEHSITh aJITOPUTM Pa3JIOKeHMsT
IeTMMOCTHU BUIle CYMMbI  paspsiTHbIX | UMCJIaHA ITPOCTbIE MHOKUTEJIN.
55 11 u. CBoJiCcTBa ¥ MTPU3HAKY 3HAKOMUTBCS C UICTOPMEN PasBUTHS




OeJIMMOCTU

craraemeix.  Hemurenn u

apupMeTUKu

56 12 u. KOHTpOJ‘[bHaH pa60'1'a Ne 5 KpaTHbIe Yucja, pasjiokeHue
«YTpoIleHIe BbIPAKEeHMI. Ha MHOXuTenU. IIpocThie u
Crenens ¢ HaTyPaTbLHBIM coctaBHble umcia. [IpusHaku
ToKasaTejieM»
menuMmocTy Ha 2, 5,10, 3,9
ITnowmaau v 06 bémbI — 11 4.
57 12 n. DopMyJibl HarnsigHble npencraBieHus o N3o00pakaThb
58 12 1. DopmyJibl dburypax Ha IJIOCKOCTH: OCTPOYTOJIbHBIE,
59 12 1. IInowanp. Popmyna IWIOWAMM | NMHOrOYTOMBHUK; IIPSIMOYTOJIbHbBIE "
pAMOYTro/IbHIKA MPSIMOYTOJIbHUK, KBaJIpar; TYIOYTOJIbHbIE
60 12 n. [Tnomaas. @opmyiia miomaan
TPEYroJIbHUK, O paBEHCTBE TPEYTOJIbHUKHA.
MIPSIMOYTOJIbHYKA C .
61 30 EMHMIIE M3MepeHus duryp. TPOUTh HAa  HEJMHOBAHHOM U
TIomIanei Wcnonb3oBanne CBONMCTB | KjleTyaroM Oymare  KBagpaT U
62 13 H. Envnaniibl usmepeHus CTOPOH n YIJIOB MIPSIMOYTOJIbHUK C 3aJaHHbIMU
TJI0IIAzeNn NpSIMOYTOJIbHMKA,  KBampaTa. | JJIMHAMM CTOPOH.
63 13 n. [TpsiMoyrosbHbIN [Inomwans npsiMoyronabHuka u | MccaepoBaTh CBOJCTBa
apasiie/IeImnen MHOT'OYTOJIbHUKOB, NpSIMOYTO/IbHMKA, KBajpara IyTéM
64 13 1. O6bembl. O6BEM
COCTaBJIEHHBIX U3 | 9KCIIEpMMEHTa, HaOTIOEeH NS,
MPSIMOYTOJIBHOTO
MPSIMOYTOJIbHMKOB, B  TOM | M3MEpeHusl, MOJIeJIMPOBaHNS;
napajuiesienuiena ) .
65 130 O6BéMb1. O6BeM unciae GuUryp, nsobpak€éHHbIX | CpaBHMBAThb CBOMCTBAa KBaapara U
TIPSIMOYTOJIBHOTO Ha KJIETYATOM O6ymare. | MpsIMOYTOJIbHMKA.
napajuiesienuinena Enyauisr usmeperus | McciepoBathb 3aBUCUMOCTDb
66 14 u. O6bémbl. O6bEM TUIOIIA . IUIOLAy KBafpaTa OT [AJMHBI ero
MPSIMOYTOJIbHOTO HaryissmHble mpencTaBieHusT O | CTOPOHBI.
Napajie/iennmnena MPOCTPAHCTBEHHBIX (urypax: | BeIipaxkaThb BEJINUNHY
67 14 u. KonTposbHas padora Ne 6 .
MPSIMOYTOJIbHBIN oAy B PasIMYHBIX
«ITmoiaau u 00bEeMBbI»
napaJuiesienumnes, Ky0, | emuMHMIIAX U3MepeHNst
MHOTOT'DaHHUKIHA. METPUYECKOM CUCTEMBI Mep,

N3obpaskeHne  MPOCTEMIINX
MHOTOTPaHHVKOB.

IIOHMMAaThb M MCIIO0JIb30BaThb
3aBUCMMOCTHU MeXIOy




Paseéprku Kyba "

napasuiesienuiea.
Cospaune Mozesien
MHOTOTPaHHUKOB (u3
6ymarmu, ITPOBOJIOKH,
wiactTuianHa u ap.). O6beEm
MPSIMOYTOJIbHOT'O
napaJuiesienunena, KyOa.

Enunanipr nsmepennst o6beéMa

MEeTPUYECKUMM  eIVHUIIaAMU
U3MepeHust TIOIIAIN.
3HAKOMUTBCS C IIPpUMepaMMu

IIPpUMEHEHUS

Iiomaan n rnepmMeTpa B
MPAaKTUYEeCKMUX CUTYyalIuAIX. Pemathb
3aJaun n3 peaanoﬁ JKMN3HN,

npemyiaraTb M 0OCYKAATh pasjIMUHbIe
CIIOCOOBI pellieHNs 3a1a4.
Pacno3HaBaTth Ha yepTexax,
PUCYHKaX, B OKpyXawIleM Mupe
MPSIMOYTOJIbHBIN TTapasuieienumen, Kyo,
MHOTOTPaHHVKMH, ONMCHIBATb,
UCIO/Tb3YS TePMMHOJIOTHIO,
OIIEHMBATh JIMHEIHbIE PasMephbI.
IIpuBoauTH pUMepbI 06BEKTOB
peajbHOTO MMpa, UMEIHMX GopMy
MHOTOTPaHHMKa, PSIMOYTOJIbHOTO
napasuiesienuiena, Kyoa.

N3zo6pakatp Ky6 Ha KJeT4yaTou
6ymare. HcciemoBaTh CBOMCTBa

KyOa, MPSIMOYTOJIbHOTO
napajiiesienuiena,

MHOTOT'PaHHMKOB, UCIIOJIb3YSI
MOZIEJIN.

Pacno3uaBaTh u M300pakaTh

pasBéPTKM Kyba M Mapasulesenunena.
MopgenupoBaTh Kyb 1 mapauiesienure]
M3 OymarM ¥ TPOUMX MaTepuaos,
00'BSICHAITD CIIOCO0 MO eIMPOBaHMS.




Haxoauth usMepeHusi, BbIUUCIATh
IJIONIANb TOBEPXHOCTH; OOBEM KyOa,
MIPSIMOYTOJIBHOTO napasuiesienuiesna;
MCCIeIOBaTh 3aBUCHMMOCTbh 0O0bEMa
Kyba OoTI/IMHbI ero pebpa, BBIIBUTaTh U
000CHOBBIBAaTh IMIIOTE3Y.

3HAKOMUTBCS C UCTOPMEN PasBUTHS
apudmMeTuKu

OOBIKHOBEHHBIE Ipoou — 47 4.

68 14 n. OKpY’KHOCTb,  KpyT,  Iap,
HMTVHAD

69 14 u. OkpyXHOCTB,  Kpyr, lLiap,
LATVHID

70 14 u. Homu n npobu. NsobpaskeHmne
opobert  Ha  KOOPAMHATHOM
MIPSIMOM

71 15 1. Honu u gpobu. sobpaskeHue
Ipobeil Ha  KOOPAMHATHOM
TIPSIMOIA

72 15 1. Homu u npobu. N3obpaskeHmne
opobert  Ha  KOOPAMHATHOM
MIPSIMOM

73 15 1. Honu u npo6bu. sobpaskeHmne
Ipobeil Ha  KOOPAMHATHOM
TIPSIMOIA

74 15 1. CpaBHeHne apobei

75 15 1. CpaBHenne gpoben

76 16 H. CpaBHeHue npoben

77 16 m. ITpaBuabHbIE M HENpPaBUIbHbIE
Ipobu

78 16 1. [IpaBusibHble U HeNpaBUIbHbIE
Ipobu

79 16 1. KontponbHass pa6ora Ne 7.

Harnsiguble mpeacraBiaeHus o
durypax Ha TVIOCKOCTH:
OKPY>KHOCTb, KpYT.
N3obpaskenne ¢uryp, B TOM
yycje Ha KJIeT4yaTon Oymare.
ITocTpoenye KOHPUTYypauuin U3
yacTei IpSIMOM, OKPYKHOCTU
Ha HeJIMHOBAHHOM U KJIETYATOM
Gymare.

Harnsmable mnpencraBiieHMsT O
MIPOCTPAHCTBEHHBIX  (UTypax:
UMJIMHAP,Iap 1 cdepa.
[IpencraBieHe o ApobM Kak
criocobe 3amucu yacTu
BEJIMUMHBI. OO6BbIKHOBEHHbIE
Ipobu. [IpaBuabHbIE u
HeIpaBUJIbHbIE Ipoom.
N3obpaskeHne apobeit ToOuKamu
Ha YUCJIOBOM MIPSIMOMA.
CpaBHeHume npobei

H3o00pakaThb
reoMeTpuyeckux QGUIyp M3 OTpPe3KOB,

KOHUrypaumum

OKPY>KHOCTEMN, 170: yacren Ha
HEJIMHOBAHHOM ¥ KJeT4aToy Oymare,
CTPOUTDH OKPY)XHOCTb  3aJaHHOTO

paguyca.
Yuratsb 1/ 3amnMCchIBaTh,
CpaBHUBATH OOBIKHOBEHHbIE
Ipobu, NpenjiararTb,

000CHOBBIBATb U  OOCYXIATh
CIIOCOOBIYITOPSIIOUMBaHMS TPOOEIi.
N300pakaTh OOBIKHOBEHHbIE IpOOU
TOYKAMM Ha KOOPAMHATHOM IIPSIMOA;
MUCII0JIb30BaTh KOOPAMHATHYIO MPSIMYIO
IJISICpaBHEHMUSI IPO6e.
dopmynpoBaTh, 3aNMChIBATh C
TMOMOIIIbIO OYKB OCHOBHOE
CBOJVICTBO OOBIKHOBEHHO! IpO0Ou;
MCIO0JIb30BAaTh

OCHOBHOE  CBOJICTBO  Opobu  IJIg

COKpallleHUsI pobeit u TpUBEeIeHUs




Temsbl 25-28

Ipobu K HOBOMY

3HAMeHAaTeJTI0
80 16 1. CrokeHne " Bbluntanne | CiioskeHne " BbluMTaHye | BbIMOJIHATH apudmernyeckmue
npobeit ¢ Ipoberi. OeUCTBUSA C OOBIKHOBEHHBIMM IpPOOSMIU;
OIMHAKOBbIMM 3HaMeHaTesiMu | CmellaHHas Ipo6b; MPUMEHSTh CBOMCTBA apudMeTHUeCcKuX
81 17 n. CnoskeHue u BbIUMTAHNE | [rpefcTaB/IeHNe IeiCTBUM ISt palyOHAIN3aLUN
Ipobeii ¢ CMeIIIaHHO} TPOBY B BUJIE BbIUVICJIEHUIA.
OJIVHAKOBBbIMY 3HAMEHATEeJISIMMU . IIpeacTaBasATh CMeIIaHHYIO ApOOb B
HEMpaBWIbHOM JIpobu U .
82 17 n. CrnoskeHne " BbIUMTaHNE . BUJle HENPaBUIbHOM U  BBIAEJSTH
Seit BbIJIEJIEHME 1IeJIOM YacTu N
Apoben ¢ . Y0 YaCTh 4MCjia U3 HermpaBUIbHOM
OIMHAKOBBIMM 3HaMeHaTensimy | ACIa U3 HETPaBUIbHON
6 Ipo6u.
83 17 n. Ienenue HaTypaabHbIX uncen u | APOOU.
Peniatnp TEeKCTOBbIE 331a4n
I pobm PellleHne OCHOBHBIX 3a7ay Ha
apupMeTUIeCKUM CIrocobom,
84 17 n. JleneHvie HaTypa/JbHbIX uMces u | APOOU. PellleHne  TeKCTOBbIX
WUCIIO/Ib30BaTh 3aBUCUMOCTM  MEXKIY
npobu 3amay apupMeTUIeCKNM
BeJIMYMHAMU (CKOpOCTb, BpeMS,
85 17 H. CMelllaHHbIe uKciia criocoboMm. Ucmonb3oBauue npmn
TOSTHUE; H KOJINYECT
86 18 H. CMeIIaHHbIe Y/cIa pelreHn 3amad TabauIl U CXEM. paccro & Liena, OJIMHIECTBO,
Pemenye 3amay. comebskammx | CTOYMOCTb M [Ip.)! aHA/IM3MPOBATH U
87 18 u. CnoxxeHue ¥ BBIYUTAHUE Aad, conepkal
OCMBIC/IMBATD TEKCT 3amaun,
CMeIlaHHbIX YMCe 3aBUMCUMMOCTY,  CBSI3bIBAIOIINE
. nepedopmympoBaTh yCJIOBME,
88 18 H. CroxkeHne U BbluMTaHye | SE/VIIMHBL  CKOPOCTD,  BPEM,
ACCTOSIHIME: 1IeHA. KoyuecTso. | MA3B/I€KaTb  HEOOXOAMMble  JaHHBIE,
CMEIIaHHbIX YMCeJT p » HeHa, ’
CTOUMOCTD YCTaHABIAMBATbh 3aBUCUMOCTU  MEXKAY
89 18 u. KoutponbHass pa6ora Ne 8. BeMUMHAMM,  CTPOMTB  JIOTMHUECKYIO
Tembr 29-32 1IeII0UKYPacCy>KI,eHMI.

MogenupoBaTb  XOI  pelIeHus
3aausM  C TIOMOIIbIO  PUCYHKa,
cxeMbl, Tabauupl. IIpuBOAUTSH,
pasoupaTh, OleHMBATh Pa3/IMuHbIe
pelleHus, 3aImncu PpelLLeHunit
TEKCTOBBIX 3a7au.

Kputuuecku oneHMBATh I107TYYEHHbIN
pe3yJbTar, OCYILECTBJISITh

CAMOKOHTpPOJIb, IIPOBEpPsss OTBET Ha




COOTBETCTBME  YCJIOBUIO, HAXOJUTh
olmMbK1. 3HAKOMMUTBCS C WCTOpUENn
pasBUTHS apUbMETUKA

90 18 H. OCHOBHOe CBOMCTBO ApoOu OcHoBHOE CBOJCTBO dopmynupoBaTh,  3alMUChIBATh c
91 19 n. CoxkpateHne npobeii I poou. Cokpaienue MOMOIIbI0 OYKB OCHOBHOE CBOJCTBO
92 19 1. Coxkpartenne HPOGefI Ipobeii. ITpuBenenmne OOBIKHOBEHHOV [Jpo6M; MCIO0JIb30BaTh
93 19 . [Tpusenenne npobeit k oGiiemy Ipobu K HOBOMY OCHOBHOE CBOJICTBO Ipobu IS

3HAMEHATeJTI0 -

= 3HaMmeHaTemo. CroskeHne COKpallleHus1 Jpobert ¥  TpUBEIEeHUs

94 19 m. [IpuBenenue apobeii K 06IIIEMY .

SHAMEHATEIO M  BbIUMTaHME [pOOEii. Ipoby K HOBOMY 3HAMEHAaTeTI0.
95 19 1. TIpuBeneHve 1pobeii K obIemMy CpaBHeHue gpobein BbimosHaTh apudpmeTnueckue

3HaMeHaTelio HeMCTBUSA C OOBIKHOBEHHBIMM IPOOSIMU;
96 20 H. CpaBHeHue, CJIOKEeHue " MPUMEHSTh CBOMCTBA apupMeTUUeCKUX

BbIUMTaHME POOEN C pasHbIMU HeViCTBUIT ISt

SHaMEHATE/ MM palMOHAIN3ALIMM BbIUYMCIICHWIA
97 20 H. CpaBHeHue, CJIOKEeHMe "

BbIUMTAHMeE Opobei ¢ pasHbIMU

3HaMeHaTeJISIMU
98 20 H. CpaBHeHne, CJIOKEHUE "

BbIUMTAHME IPoOei C pasHbIMU

3HAMEeHAaTeJISIMU
99 20 H. CpaBHeHue, CJIOKEeHMe "

BbIUMTaHMeE Ipobeil ¢ pasHbIMU

3HaMeHaTeJISIMU
100 20 H. CpaBHeHnne, CJIOKeHme "

BbIUMTaHME poOey C pasHbIMU

3HaMeHaTeJISIMU
101 21 H. KonTponbHass pa6ora Ne 9.

Tembl 33-36
102 21 H. YMHOReHMsT [pobeit YMHOKEeHre U jAeJieHue BbInosiHATD apudpmeTnueckue
103 21 n. VYMHOKeHus 1poben npobeir; B3aMMHO- IeJICTBUS C OGBIKHOBEHHBIMM [IPOGSIMI;
104 21 1. Haxosxpienne yacTu uesoro obpaTtHble npobu. Perienue MPUMEHSTh CBOMCTBA apu(pMeTUUECKUX
105 21 u. HaxoskmeHue yacTut 11e10ro




106 22 H. HaxoskpeHne yacTu 11eJ10ro OCHOBHBIX 3a7ay Ha ApoOu. IeMCTBUN ISt paloHaIM3aUmn
107 22 1. HaxoskaeHne yacTu 1eioro HaxoykgeHue 4acTy I1e/Ioro BBIYMCIIEHWIA.
108 22 1. Henenye npobeit Y LIeJIOTOII0 ero 4acTu PemiaTh TEKCTOBbIE 3a1auy, COlepPIKALIE
109 22 u. Henenye npoGeit OpoOHble [aHHble, M 3afayM Ha
110 22 H. Haxoskoeuue 1e/0ro Imo ero
HaXOsKIeHle YyacTy 11eJIOr0 M LeJI0ro 1o
yacTu
ero 4acTy; BBIABJIATHh MX CXOACTBA U
111 23 H. Haxoskoeuue 1e/joro Imo ero
YacTH pasmmuusa. OnepupoBaTh IpPOOHBIMU
112 23 H. HaxoxxpeHne wenoro mo ero auciamMy B peaIbHBIX  SKM3HEHHBIX
yacTu cUTyalusix. 3HAKOMUTBCSI C UCTOpUENn
113 23 H. Haxoxpenue uenoro mo ero pasBUTHS apUPMETUKA
yacTu
114 23 H. KonTtposnbHasi padora Ne 10.
Temsbr 37-40
JdecsiTuuHbie 1poou — 34 u.
115 23 H. HecsTuunast 3anuch gpobden HecsTuaHast 3a11Ch POOE. IIpencraBasATh 1eCITUYHYIO TPOOH B
116 24 H. Hecsaruunas 3anmuck gpoben I[NpencraBieHne gecITUUHON BU/le OOBIKHOBEHHOM, YMTATh U
117 24 1. CpaBHeHe [AeCSITUIHBIX Ipobu BBULE 3amMCbIBaTh, CPABHUBATD JECATUUHbIE
Apobeit OOBIKHOBEHHOM. Ipobu, mpeaiaraTb, 000CHOBBIBATb U
118 24 1. CpaBHeHMe IeCATUYHBIX
1poGeit N306paskeHne gecsITUUHbIX 00CYRKIaTBCIIOCOOBI YITOPSIAOUMBAHMS
119 24 CpasHeRME AeCATHIHbIX Ipobert ToukaMu Ha IeCITUYHBIX Tpobeii.
npobeii 4MCI0BON MPSIMON. N306paskaTh gecaTuuHbie Jpoou
120 24 H. CnoskeHye ¥ BbIUMTAHUE CpaBHeHMe JeCATUYHBIX TOYKaMMHAa KOOPAMHATHOM IIPSIMOIA.
OeCSITUYHBIX Tpobei npobei. Apudmernueckme BBISB/ISITH CXOACTBA U Pas3/INUMS
121 25 H. Crnoxenne n BBIMMTAHNE IENCTBUS C IeCITUIHBIMMU npaBuIapuMETUIECKUX IeCTBUIA C
SITUYHDBIX "
AcC ApoGe Apo6amu. HaTypaJbHbIMU YMCJIAMU U
122 25 1. CroskeHye U BhIUUTAHME 0
. KpyrjieHue IeCATUIHBIMUIPOOSIMU, OOBSICHSITD
JEeCATUYHBIX Ipobeit
HATYPaJIbHbIX UMCeJI.
123 25 1. CroskeHye U BhIUUTAHME yp UX.
IeCSITUUYHBIX ﬂpo6ef/’1 OprFHeHI/Ie OEeCATUYHDbIX BbIHO.TIHﬂTb apI/Id)MeTI/IquKI/Ie
124 25 u. CriokeHue 1 BbIUUTAHYE ApoGeit. Perenne IeiCTBUS CeCSITUYMHBIMU IPOOSIMY;
JeCATUYHBIX 1po6eit TEKCTOBBIX 3afa4 BBIIIOJIHATH NIPUKUAKY U OLIEHKY
125 25 H. OxkpyrJienne unces. ITpukugka




126 26 H. Oxkpyraenue uncen. [Ipuknaka | apubmeTnyeckum pe3yJbTaTa BbIYMCIEHUN.
127 26 1. KonTposbHas pa6ora Ne 11. | cnoco6om. IIpuMeHSTDH CBOJiCTBa
Tembr 41-44 Vcnonb3oBanue mnpu apuOMeTUYECKUXIEICTBUI /151
peleHnu 3a1a4TabImII 1 palMoHaaM3aIMM BbIYMCIIEHU.
cxeMm. Pemrenne 3amau, 3HAKOMMTBCSI C UCTOPYEN Pa3BUTHS
cofepsKallmux apudmeTuKu
3aBUCUMOCTH,
CBSI3bIBAIOLLIE
BEJIMUMHBI: CKOPOCTb,
BpeMsI, PACCTOSIHUE;
1IeHa, KOJINYECTBO,
CTOMMOCTbD
128 26 H. YMHOKeHMe AeCITUIHOM Apudmernyeckue BoimosmHaTe apudmeTrnueckme
Apo6M Ha HaTypaJbHOE YMCJIO IeMCTBUSA C IeCTBUS CAECITUYHBIMY APOOSIMU;
129 26 H. YMHOeHIe fecATHIHOM IeCATUYHBIMU BBIIOJIHATh PUKUAKY U OLIEHKY
Apo6u Ha HaTypajlbHOe qneno IpOGSMM. pesyJibTaTa BbIUMCIEHUA.
130 26 H. VYMHOKeHMe JecATUUYHOM .
L —— Pemienne IIpumeHATH CBOMCTUBa )
131 27 1. Tle/eHue ecaTHHOIM apo6u Ha | TeKCTOBBIX 3anad apudmMeTnUeCKUX IeCTBUN
HaTyPaIbHOE YNCIIO apudMeTNIeCKUM IJ1ST pallMOHATM3aAN
132 27 H. JleneHue 1ecsITUYHOI APOOK Ha | CTOCOOOM. BBIUVICJIEHWIA.
HATypaJIbHOE YMCJIO Vcnonb3oBanue mipu periieHn | PemraTb TeKCTOBbIE 3a1aUn
133 27 H. HeneHnne necsaTMYHONM IpoOM HA | 3ama4 TAOJIMILL M CXEM. apubMeTHIeCKMM CIIOCO6OM,
HaTypaabHOEe YMCJIO0 _ Perrenne 3amau, comepskarimx ICTIOTB30BaTH3aBUCHMOCTH MEK/TY
134 27 H. Ienenne gecaTMUHOM OpoOK Ha | 3aBUCUMOCTHU, CBSI3bIBAIOIIME BJIAUMHAM (CKOPOCTD, BpeMs,
HaTypaJbHOE YMCIIO0 BEJIMUMHBI: CKOPOCTh, BpEMS,
135 27 H. IleneHue gecITUYHON ApoOM Ha | PACCTOSIHME; 1IeHa, KOJIMYeCTBO, PACcCTOSTHNE; HEHa, KOTMIECTBO,
HATYPATHHOE YHCITO CTOUMOCTD CTOMMOCTD U JIp.): aHAIM3UPOBATD U
136 28 1. YMHOXeHMe Ha JeCITUYHYIO OCMBIC/IMBATD TEKCT3alauM,
IpobOb nepedopMy/IMpoBaTH yCIOBME,
137 28 H. YMHOXXeHMe Ha JeCITUUHYIO M3BJIeKaTh HeOOXOAMMbIe TaHHbIE,

IpobOb




138 28 H. YMHOXeHMe Ha JeCATUYHYIO yCTaHaBJIMBATh 3aBUCUMOCTY MEXIY
Apo6b BeJIMUMHAMM, CTPOUTD JIOIMUYECKYIO
139 28 u. YMHOKeHMe Ha JeCATUIHYIO LIeTIOUKYPaCCy K ACHMIL.
Apo6 MogaenupoBaThb XOf, peleHNsI
140 28 u. YMHOKeHMe Ha JTeCATUIHYIO
pigolelo) 3a7a4uy CIIOMOIIIbIO PUCYHKA,
141 29 H. Ienenye Ha TeCATUYHYIO IPOOH cxembl, Tabmiipl. [IpuBoAMTD,
142 29 H. Ienenne Ha IECATUYHYIO TPO6H pasbupaTh, OLEHUBATD PA3/INYHbIE
143 29 u. Ienenne Ha TeCATUYHYIO IPOOD pelleHs], 3aTMCH PeLlIeHN I
144 29 H. Ienenne Ha TeCATUIHYIO IPOOD TEeKCTOBbIX 3a7a4.
145 29 n. Jlenenue Ha 1eCITUYHYIO ApOOb KpuTHUIecKy OIeHMBaTh MO/TyYeHHbII
146 30 H. JlenieHne Ha IeCTUYHYIO POOb DPe3Y/IbTAT, OCYLIECTBIISAT
147 30 H. [enenne Ha OECATUYHYIO APOOD CAMOKOHTDOJTb, POBEpSis OTBET HA
148 30 H. KonTtponbHas padora Ne 12.
Tembr 45-48 COOTBETCTBME YCJIOBMIO, HAXOAUTH
OIIMOKM
VHCTpYMEHTHI /IS BbIYMC/IeHNI U u3mepenni — 11 u.
149 30 H. Kanbkynsitop VYroi. IIpsmoii, ocTpbiit, Tyrio | PacmosHaBaTh U M300pakaTh Ha
150 30 H. Kanbkynsitop " Pa3BEPHYTHIN YTJIbI. HEJIMHOBAHHOM U KJIeTYaToy bymare
151 31 H. Kanbkynsrop UsmepeHne u moctpoeHme MIPSIMOVA, OCTPBIN, TYTION, Pa3BEPHYTHINA
152 31 u. Bunpr yriios. UepTesxxHbiin YTJIOB C IIOMOIIBIO YIJIbI; CPAaBHUBATD YTJIbI.
TPEYTObHUK TpaHCIOPTHUpa 3HAKOMUTBCSI C UCTOPUEN PasBUTHS
153 31 H. Bugp! yriioB. UepTeskHbIN apubmeTvku
TPEYTOJbHUK
154 31 H. Bunpt yrios. UepTéxHbIn
TPEYTOJbHUK
155 31 u. Buppb! yrioB. UepTEsKHbIN
TPEYTOJbHUK
156 32 H. NsmepeHne yriios.
Tpancroptup
157 32 H. NsmepeHne yriios.
Tpancroptup
158 32 H. W3mepeHne yrJioB.

Tpancroptup




159 32 H. KouTponbHas pa6ora Ne 13.
Tembr 49-51
IToBTOpenue — 11 u.
160 32 H. HToroBoe noBTOpeHue Kypca IToBTOpEHME OCHOBHBIX Boruncasitb sHaueHUsI
MaTeMaTuKu 5 kiiacca IMOHATUM U METOOOB KypCa 5 Bpra)KEHMﬁ,COﬂep)KaHlMX
161 33 H. Htorosoe moBTopeHme Kypca KJIacca, 00001IeHe3HaHU HaTypaTbHbIe YACTA,
MaTeMaTUKM 5 Kjacca
OOBIKHOBEHHbIE U IECSITUYHbIE
162 33 H. HToroBast KOHTpOJIbHAS
IPpOOU,BBITTOJIHSITD
pabora
Ne 14 MpeobpasoBaHMST UmMCel.
163 33 H. HToroBoe noBTOpeHME Kypca BbI6uparh cnocod cpaBHeHus
MaTeMaTUKM 5 Kjiacca YJICeJT,BbIYMCIIEHN, IPUMEHSITh
164 33 H. Hrtorosoe noBTopeHune Kypca CBOWVCTBA apubMeTnYecKmx
MaTeMaTyKy 5 K1acca OEeCTBUIA [IJIS palIOHAIM3aLI
165 33 H. HToroBoe noBTOpeHME Kypca e
MaTeMaTUKM 5 Kjacca
OcyuiecTB/ASITH CAMOKOHTPOJIb
166 HToroBoe noBTOpeHme Kypca . .
BBITIOJTHSIEMbBIX JEMCTBUN U
MaTeMaTHKu 5 Kjacca &
167 VToroBoe noBTOpeHue Kypca CaMOITPOBEPKYDE3Y/IbTATA
MaTeMaTHKu 5 Kjacca BbIUMCIICHUN.
168 Htorosoe noBTopeHue Kypca PenraTh 3ajauu 113 peajbHOM KMU3HY,
MaTeMaTHKu 5 Kjacca MPUMEHSTh MaTeMaTUUeCKue 3SHaHUS
169 Hrorosoe noBTopeHne Kypca IJITPeIeHns 3a4a4 M3 OPYTUX YIeOHbIX
MaTeMaTMKu 5 Kjacca ITPEIMETOB.
170 HTorosoe nmoBTOpeHMe Kypca

maTeMaTuKM 5 Kiacca

PemaTsp 3agaum pasHbIMU
crmocod0amMu, CpaBHMBATD CIIOCOObI
peleHus 3a5aun,

BbIOMpPAThH PalMOHAIbHbBIN CII0CO0




TEMATUYECKOE IIJTAHUPOBAHHUE YYEBHOI'O KYPCA

6 kiaacc (170 u)

HasBanue
paszesia (TeMbl)
Kypca (41cjIo 4acoB)

OcHOBHOe coniepsKaHue

OcHOBHbIE BUIbI AeSITeIbHOCTUA
00OYYaIOIIMXCS

HatrypanbHbie
yycia

(30 u)

Apudmermueckue
IeCTBUS c
MHOTO3HAYHBbIMM
HATypaJIbHbIMM YMCJIAMMU.
UncnoBble  BbIpaskeHUsI,
MOPSIIOK IeICTBUMN,
JICIIOJIb30BaHMe CKOOOK.
OxkpyriieHne
HaTypaJIbHbIX UMCeJI.
Henutenn u  KpaTHbIE
yucia; HauOOIbILNIA
o6 LM IeINTelb n
HaMMeHblllee obi1iiee
KpaTHOe.
Pasnoskenne
HPOCThIE
HenmocTh
npousBenenus. [eneHnune
c ocTtaTkom. Pemrenne
TEeKCTOBBIX 337a4.

ypycijia Ha
MHOKUTEJIN.
CYMMBI "n

BeinmosiuaTh apudmMeTrnueckue AeMCTBUS C
MHOI'O3HAYHbIMU HaTypa/JIbHbIMU yucjaaMu,
HaXOAUTh 3HAUYEHMSI YVCJIOBBIX BbIpPaskeHMI
CO CKOOKamMu U 6e3 CKOOOK; BBIYMCJISTH
3HAYEeHMS BbIpasKeHMUIA, coepsKallnx
cTeneH. BBIMOJIHATHL NPUKUAKY U OLEHKY
3HAYEHMI UMCJIOBBIX BbIpaKeHNN, MPUMEHATH
MPUEMBI MPOBEPKU pesyibTaTa.
Hcmonp3oBaTh npu BBIUMC/ICHUSX
IepeMeCcTUTEIbHOE Y COUeTaTe/IbHOe CBOVCTBA
CJIOKEeHMSI ¥ YMHOKEHMsI, pacrpene/mTe/IbHOe

CBOJCTBO YMHOXKEHUS OTHOCUTEJIbHO
CJIOKEeHMS, CBOJCTBA apudmeTIeCcKUX
IeNCTBUINA.

HccnemoBaTh uMCIOBble 3aKOHOMEPHOCTH,
HPOBOAUTH YMCJIOBbIE SKCIIEpUMEHTHI,

BBIIBUTATh ¥ 000CHOBBIBATh I'MIIOTE3bI.
dopmysaupoBaTh onpeneeHUss IeaUTeNsS U
KpPaTHOTrO, HaMOOJIbIIIETO OOIIEro AEeIUTENsT U
HaMMEHbIIIEro OOIIero KpaTHOro, MPOCTOTO U
COCTaBHOTO  YMCeJ;  MCIHOJb30BaTh 3T
TIOHSITUSI TIPU PeLIeHNN 3aady.
I[IpumeHsATH aJITOPUTMBI
HanobOoJIbIIero o0111ero OeauTess 171
HayMeEHbIIIEro OOIIero KpaTHOTO [JIBYX
yyces, aJTOPUTM pasyIOKEeHMs Yucjia Ha
ITPOCTbIEe MHOXKUTEJIN.

HccnegoBaTh yciaoBus geuMocT Ha 4 u 6.
HccnepoBarth, 06CykgaTh, GopMyanpoBaTh U
000CHOBBIBAThb BBIBOJ O YETHOCTY CYMMBbI,
MIPOM3BEeAEHMSI: IBYX YETHBIX UMCEJI, ABYX
HEUETHBIX YMC/Ie, YETHOTO M HEUETHOTO
Yyucel.

HccienoBaTh CBOMCTBA IeIMMOCTIA CYMMbI
" TIpOU3BENEHUST YMCesl.

I[IpuBoaUTHL HpUMMEpPHI UYMCEeT C 3aJaHHBIMU
CBOMCTBaMy, pacno3HaBaTb BepHbIe U
HeBepHbIe YTBEPKIEHMS O CBOMCTBAX YMCel,

BbIUMCJIEHWSI

oInpoBepraTb HeBepHble YTBEPKAEHUS C
ITIOMOIIIbIO KOHTPIIPUMEPOB.
KoHcTpynpoBaTb mMaTeMaTU4YecKue

MIpeajIo)KeHuss C ITOMOIILIO
CMJIA» , €€CIIU..., TO...».
PenraTh TeKCTOBbLIE 3a7auy, BKJIIOYAOIMe

CBSI30K <>,




MMOHSATUS  NeJIMMOCTU, apUdMeTUUeCKUM
criocobom, MCHOJIb30BaTh Mepebop Bcex
BO3MOJXXHBIX BapMaHTOB.

MogenupoBaTh xO4 pellleHus 3agadyu C
IMOMOIIIbIO PUCYHKA, CXeMbI, TaOJIUIIbI.
IIpuBOAUTS, pasouparhb, OIIEHUBATh
pasjaMYHble pelleHust, 3alyucu  pelleHun
TEKCTOBbIX 3aaay.

Kpuruuecku OII€HMBATh TTOJTYYeHHBIN
pe3yJjbTar, HaXOJUTh OILIMOKU,
OCYHIECTBJISITh CAMOKOHTPOJIb, MPOBEPSIS
OTBET Ha COOTBETCTBME YCJIOBUIO.

Harnsannas [NeprieHOVKYISIpHbBIE Pacnio3sHaBaThb Ha uepTeskax, pPUCYHKax
reoMeTpus. rmpsimble. IlapasuiesibHble | Cilydyay B3aMMHOTO PACIMOJIOKEHUSI IBYX
[Ipsimble Ha MIpsIMbIE. PaccrosHue | mpsiMbIX.
TIJIOCKOCTH MeXIy nOByMsI Toukamu, | M3o0pakaTb € IOMOIIbI  YePTEKHBIX
(7 u) OT TOYKM J[AO TIpSIMO¥, | MHCTPYMEHTOB Ha HEJIMHOBAHHOM M KJIETUYATON
IJIMHA myTU Ha | Oymare [aBe IepeceKalollyecsl IIpsSMble, IBe
KBaJIpaTHOM CeTKe. rapaJsijieJibHble TIpSIMble, CTPOUTHh MPSIMYIO,
[Tpumepbl  HpSIMBIX B | IEPHEHAUKYJISIPHYIO TaHHOJ.
IIPOCTPAHCTBE. I[IpuBOoAUTHL HpPUMEpPHI NAPAUIEIBHOCTU U
MepIeHaNKYJISIPHOCTH MIPSIMbIX B
IIPOCTPAHCTBE.
PacniosHaBaTthb B MHOTOYTOJIbHMKaX
MepreHIVKYJISIpHbIe " rapaJiieJibHbIe
cTopoHbl. MI300paskaTh MHOTOYTOJIbHUKU C
rapaJsiyieJ;IbHbIMMU, TepHeHIANKYJISIPHbIMM
CTOPOHAMM.
Haxogutb paccTosiHMEe MeXIy IBYMSI
TOYKaMM, OT TOYKM OO MPSIMOM, IJIMHY ITYTU
Ha KBaJIpaTHOV CETKe, B TOM YMCJIE€ MCIIOJIb3YS
MG poBbie pecypchl.
Hpobu OOGBIKHOBEHHAS Ipo6b, | CpaBHMBAaTh ¥ YyHOPSIAOYMBATBL OpoOMU,
(32 ) OCHOBHOE€ CBOJICTBO | BBIOMpATh CIIOCO0 CpaBHEHUST Ipobeii.
Ipobu, cokpanieHune | IlpegcraBiasATh necsiTMdyHbie ApoOM B BUIE

nopobeit. CpaBHeHUue u
YIIOpSIIOYMBaHME TPOOei.
HecatuuHbile apobu u

MeTpuyecKkast cucrema
mep.

Apudbmetnueckue
IeCTBUS C
OOBIKHOBEHHBIMM "

JEeCATUYHBIMU IPOOSIMM.
OrtHomienne. J[leneHue B
JaHHOM OTHOIIEeHUMN.
Macruira6, rmporopius.
IToustue IpoIlieHTa.
Breruncienne  mpoiieHTa
OT BEJIMUMHBI U BeJIMUMHBI
O e€ TIPOIIeHTY.
Pemenne TEeKCTOBBIX

OBBIKHOBEHHBIX Apobeit U OObIKHOBEHHLIE B
BUIE IEeCSITUYHBIX, VICIIO/Ib30BaTh
3KBUBAJICHTHbI€ TPENCTaBJIeHUS TPOOHBIX
yuces pu 170°¢ CpaBHEHUM, pu
BBIUMCJIEHUSIX.

HNcnonb3oBaTh  JecaTuUUHble  OpobM  TIpU
npeo6pa3oBaHMyi BEJIUYMH B METPUUYECKOI
cucTeMe Mep.

BeinmostHATh apudMeTnueckue AeMCTBUS C
OOBIKHOBEHHBIMU U OECSITUUHBIMU APOOSMM.
Boruuciasarn 3HAYEHUS BbIPasKeHU,
comepsKalMx OOBIKHOBEHHbIE U HECSATUYHBbIE
Ipo6uM, BBINOJHATHL IMpeobpasoBaHus Apobeii,
BBIOMpPATh CIIOCO0, NPUMEHSITh CBOMCTBA
apudMeTMIeCKux IeiCTBUM ISt
paloOHAIU3aIM BbIUMCIEHNUA.

CocTaBasITh OTHOIIIEHNS] Y TTPOTIOPIINN,




3amau, coziepsKalmx
OpoOU U NPOLIEHThI.
ITpakTryeckas pabora
«OTHOlLIeHne OJIVMHBI
OKPY>KHOCTU K ee
IViaMmeTpy»

HaxXoAMUThb OTHOIIIEHME BeJINYNH, IEeJUTh
BEeJIMUMHY B TAaHHOM OTHoIeHuu. Haxogurn
3KCIePUMMEHTAIbHBIM ITYTEM OTHOIIIEHNE
IJTMHBI OKPYKHOCTU K €€ TMamMeTpy.
HNuTepnperupoBaThb maclirab KakK
OTHOILLIEHME BeJMYMH, HaXOAUTh MacIITad
IUIaHa, KapThl M BBIUMC/SITH PACCTOSHMS,
MUCIOJIb3YysI MacuITab.

OOBSICHATD, 4TOo Takoe MIPOLIEHT,
YIOTPeOJISITb OOOPOTHI pPeUM CO CJIOBOM
«ITpOLIeHT». BbIpa)kaTh MPOLIEHTHI B IPOOSIX
M [Opobu B TIPOLIEHTaX, OTHOIIeHME [BYX
BEJIMYMH B MPOIIEHTAaX.

BprumciaaTh MpOLEHT OT Yucjaa U YUCJIO IO
ero mpoueHTy. OKRpyrasaTb [Opobu u
MPOIIEHTbhI, HAXOAUTb MPUOTVIKEHUST YMUCEIT.
Peuratp 3agaumM Ha 4YacTy, MPOIEHTHI,
ITPOTIOPLIVIN, Ha HAXOXKIEeHMe Ipobu
(TIpolieHTa) OT BEJIMYMHBI M BEJINYMHBI IO €é

opobu (mpoueHTy), HApodbu  (IIpOIEeHTa),
KOTODBIMI COCTaBJISIET OJHA BeJMYMHA OT
IPYTO. IIpuBOAUTS, pa3ouparsb,

OIIEHMBAaTh pa3jIMUHbIe pelleHMs, 3alucu
pellleHnii TeKCTOBbIX 3a7ay.

HN3Baekars wuHPOpMANMI0 u3 TadbaUl, U
IuarpaMm, MHTEPHPEeTUPOBATh TaOJIMYHbIE
IaHHble, OIpeneasaTb  HauboJbliee u
HayMeHblllee 13 MpeaCcTaBJI€HHbIX JaHHbIX.

Harnanuasa
reoMeTpusI.
CummeTpus
(6 1)

OceBasi cummeTpus.
LlenTpanbHasi CMMMeETPUSI.
ITocTpoenne
CUMMETPUYHBIX QUTYP.
[TpakTnyeckas pabora
«OceBass CUMMETPUSI».
CummeTtpus B
IMPOCTPAHCTBE

PacmosuaBaTthb Ha yepreskax "
U300pasKeHUsIX, M300pa>kaTb OT pPYKH,
CTPOUTH C TOMOIIBIO MHCTPYMEHTOB (Gu-
rypy (OTpe3oK, JIOMaHylO, TpPEeyTroJIbHUK,

MPSIMOYTOJIBHUK, OKPY>XHOCTb),
CUMMETPUYHYIO  JTaHHOM  OTHOCUTEbHO
OPSIMOM, TOUKMN.

Haxognthb IpUMepbI CUMMETPUA B

OoKpykarwiiem wmupe. MopgenupoBaTrb U3
6ymarv ABe  GUTYpbl, CUMMETPUYHbBIE
OTHOCUTEJIbHO TPSIMOIi; KOHCTPYUPOBATh
reoMeTpuueckme KOHGUTypaluu, MCIOIb3Ys
CBOJICTBO  CUMMETpUM, B TOM 4YHUCJIE C
IMOMOIIIbIO UMPOBBIX PECYPCOB.

HccnegoBaTh CBOMCTBA M3YUYEHHBIX QUTYD,

CBSI3aHHbIE C CHMMMETpMEN, MCIIOJIb3ys
SKCIIePMMEHT, HabJIoaeHe,
MOJie/JIMpOBaHMe.

OO6GoCHOBBIBATh, ONPOBEPraTh C IOMOIIBIO
KOHTPIIPUMEPOB YTBEPKIEHMUS O CUMMETPUN
¢duryp

Bripaskennsic
6yKkBamu
(6 1)

[Ipumenenne OYKB [Jis
3alMCU MaTeMaTUYEeCKUX
BbIPa>KeHUM u

Hcnonb3oBarh OYKBBI [Ji1 OOO3HAUEHMS
yycesa, TIpU  3alUCUM  MaTeMaTUUYECKUX
YTBEPKIOEHUN, COCTaBJSATh  OYKBEHHbIE




ITpeaJIO>KeHUN.
BykBeHHbIe BbIpa>keHUS U
UM CJIOBBIE MO CTAHOBKMN.
bykBenHble = paBeHCTBa,
HaXO>KJeHle HEU3BEeCTHOI'o
KOMIIOHeHTa. Popmy bl

BBIPAsKEHMSI 10 YCJIOBUIO 3a4a4M.
HccnepoBaThb HECJIOKHbIe YICIIOBBIE
3aKOHOMEPHOCTM, MCIIOJIb30BaTh OYKBBI IJISI
X 3aruCH.

Berunciasarts YMCIIOBOE 3HaUEeHMe
OYKBEHHOTO BbIpaKEHUSI TIpU  3aJaHHbBIX
3HAYeHUSIX OYKB.

3anuceiBath (QopmMyJbl: TlepumeTpa U
TJTOILAN MPSIMOYTOJIBHUKA, KBaJpara;
IUIMHBI ~ OKPY>KHOCTM, IUIOLIAAM  KpyTa;
BBIIIO/THSITD BBIUMC/IEHUS o 3TUM
dbopmysam.

CocTaBaaTb dopmybl, BbIpaKalolye
3aBMCUMMOCTM MEXAY BEJIMUMHAMMU: CKOPOCTD,
BpeMs, pacCTOsiHMe; 1leHa, KOJMUYEeCTBO,
CTOMMOCTb;  IPOU3BOAUTEIbHOCTb, BpEMS,
00BbEM pPabOThI; BBIMOJHITh BBIYMCJIEHUS IO
3TUM ¢opmyJiam.

Haxoouthb HeU3BEeCTHbBIN
apudmMeTnIecKoro IeMCTBUSI.

KOMIIOHEHT

Harnsanuas
reoMeTpusl.
Durypsl

Ha IIJIOCKOCTMN.

(14 9)

YeTbIpEXYTOJIBHUK,
IIpyMepbl
YeTbhIPEXYTOJIbHUKOB.
[TpssMOyTOJIBHUK,
KBaJpaT: CBOMCTBA
CTOPOH, YTJIOB,
OuaroHa’sen.
Nsmepenne yriioB. Buabl
TPeyTroJIbHUKOB.
ITepumeTp
MHOTOYTOJIbHUKA.
ITnomanb GUrypsl.
dopmysibl ltepumMeTpa 1
TUIOLIAI
MMPSIMOYTOJIbHUKA.
ITpubmkeHHOE
U3MepeHue TIoNaan
buryp.

[TpakTuueckast pabora
«IImomane kpyra»

H3o6pakaTh Ha HeJIMHOBAaHHOM "
KjleTyaTonn OymMare C  MCIOJIb30BaHUEM
YePTESKHBIX MHCTPYMEHTOB
LIeTI:)IpéXYI‘OI[I:»HI/IKI/I C 3aaHHbIMM
CBOVICTBaMM: d rapauiejibHbI- MU,
NeprieHAUKYISPHBIMU, paBHBIMU
CTOpOHaMM, MpPSIMbIMKU yIJlaMu M [1p.,
paBHOOGEIPEeHHbIN TPEYTrOJIbHUK.
I[Ipegmaratb M 00CYyXJaThb  CIOCOOBI,
QJITOPUTMBI TTIOCTPOEHMS.

HccnepoBaTh,  UCMOJB3YsST  3KCIEPUMMEHT,
HabJ/oleHe,  MOMEeIMpOBaHNue, CBOMCTBA
MpsSIMOYTOJIbHMKA, KBajapaTa, pa3buBaTh Ha
TPEYTOJIbHUKM. O00CHOBBIBATD,
ompoBepraTrb C IOMOIIbI KOHTPIIPUMEPOB
YTBEPKIEHUsT O IMPSIMOYTOJIbHMKE, KBaiparte,

pacro3HaBaTh BepHbIEe " HeBepHbIe
YTBEPKIEeHMS.
N3mepsaTb U CTPOUTh C  TOMOIIBIO

TpaHCIIOpTHpPA VYIJIb, B TOM 4YuCJIe B
MHOTOYTOJIbHMKE, CpaBHUBATh VTIJIbl; pac-

Mmo3HaBaTh  OCTpble,  TIpSIMble,  TYIIble,
pa3sBEPHYTHIE YTJIBL. PacnosuaBarhb,
U300pakaThb OCTPOYTOJIbHBIN,
MIPSIMOYTOJIbHBIN, TYTIOYTOJIbHBIN,
paBHOOEIpEeHHbIN, PaBHOCTOPOHHUM
TPEYTOJIbHUK.

Bprunciaarp nepuMeTrp  MHOTI'OYTOJIbHUKA,
IJIOIIAlb MHOTOYTOJIbHMKA pa3bueHmeM Ha
MPSIMOYTOJIbHMKM, Ha  paBHble  QUTYpHI,
MCIIOJIb30BaTh MeTpUUecKue €IVIHULIBI

nusMepeHus OJIMHbI U IIJIOIadn.




Hcmonb3oBaTh MNPUOIMKEHHOE W3MepeHUe
IJUH ¥ TJIOIIAafel Ha KieTrdyaTtoyn Oymare,
OpUOIVKEHHOE u3MepeHue IJIVHBI
OKPY>KHOCTH, TJIOIIAAN Kpyra.

ITonoskurenbHbIE
" OTpunaTeJibHbIe
yuciaa

Llenbie uncia. Monynb
41Cia, FeoMeTpudYecKast
MHTEepITpeTalys MOIYJIS.

I[IpuBoAUTHL NPUMMepPHI UCIOJb30BAaHUS B
peaTbHOM  KU3HU  TIOJIOKUTEJIbHBIX U
OTPUIIATEIbHBIX YMCEeJI.

(40 u) UucnoBble IPOMEXKYTKN. N300pakaTh Iiesible UYKCIIA, MOJIOXUTETbHbIE
[TonoxkuTenbHbIE U M oTpullaTeJbHble 4YMCjAa TOYKAaMM  Ha
OTpuIlaTe/IbHbIE YMCJIA. YMCJIOBOM TPSIMOM, MCIIOJIb30BaTh UMCJIOBYIO
CpaBHeHle MPSIMYIO AJis1 CpaBHEHUS 4ucCell.
TTOJIOSKUTETbHBIX U IIpumeHsaTH npaBwia CpaBHEHMS,
OTpULIATE/IbHbIX UMCeJI. yHOpSiZoUMBaTh I1iejible 4Kucjia; HaXOOUTh
Apudbmernueckue MOYJIb UMciia.
IeVICTBUSI C dopmysaupoBaTh NpaBUIa BBIUKUCIEHUS C
MTOJIOKUTETbHBIMU U TTOJIOKUTETbHBIMU 178 OTpULIATEIbHBIMM
OTpULIATEIbHBIMU yycjiaMy, HaXOAUTH 3HAUEHMSI UMCJIOBBIX
YMCJIAMMU. BbIpa>kKeHUA, cofepsKalluuxX JOeMCTBUS C
PenieHne TeKCTOBbBIX 3aa4| IOJOXUTEJNBHBIMM U OTPUIIATEIbHBIMU
YMCIaMMN.
IIpumMeHATHh  CBOMCTBA  CJIOKEHUS U
YMHOXEHUST NIJIsI ITpeoOpasoBaHMUSI CyMM U
MIpOU3BeaeHNUN
IIpencrasnenmne [MTpsamoyrosnpHast cucrtema | OOBSICHATh M WUIIOCTPUPOBATH IOHSATHE
JaHHbBIX KOOpAMHAT Ha TJIOCKOCTU. | TPSIMOYTOJIbHOM CUCTEMbl KOOpAMHAT Ha
(6 v) KoopomuHaTtel TOUKM Ha | IUVIOCKOCTM, MCIIOJIb30BaTb TEPMMHOJIOTUIO;
IUIOCKOCTH, abciucca U | CTPOUTH HAa KOOPAMHATHOM TVIOCKOCTU TOUKU
opauHara. u (Gurypsl 1O 3amaHHBIM KOOpJMHATaM,
CronbuaTbie M KPYyroBble | HAXOAUTb KOOPAMHAThI TOUEK.
IViarpamMmabl. YurarTb cTOJIOUaThHIE 17t KpPYTOBbIE
[TpakTnueckas paboTra | OuarpamMmbl; MHTEPIPETUPOBATh [aHHbIE;
«ITocTpoeHune CTPOUTH CTOJIOUAThIE NMarpaMMBbl.
JuarpamMm». Hcnonb3oBaTh uHOopManuIo,
Peinenne TEKCTOBBIX | IPeACTaBJeHHYIO B TabjMilax, Ha AyarpaMmax
3azady, cofiep>Kallix | IJIsl pellleHus] TEeKCTOBBbIX 3ajay M 3amau U3
JOaHHbIE, peasIbHOM >KU3HMN.
npencTaB/ieHHbIE B
Tabsmiax u Ha
auarpamMmmax
Harnsamaas [TpssMOYTOTBHBIN PacnosHaBaTh Ha uepTeskax, pUCYHKaXx,
reomMeTpus. napasuiesenurien, Ky6, | ommuchbIBaTh NuUpaMuay, MpusMy, LUWIMHID,
dOurypsl mpusMa, nMpaMmmaa, | KOHyC, Illap, u300paskaTb WuX OT pPYKU,
B MPOCTPAHCTBE KOHYC, IWJIMHIAp, HIap ¥ | MOZeaupoBaThb W13 Oymaru, IJIacTUJIMHA,
(9 v) cdepa. N3ob6paskeHne | mpoBoJioku u Ap. IIpuBOAUTH mHpuUMepbI
MMPOCTPAHCTBEHHBIX OOBEKTOB OKpYsKaloIllero Mupa, MMEeIIInxX
buryp. ITpumepst | popmMbl HA3BAHHBIX TeJI.
pasBEPTOK Hcnosb3oBaTh TEPMUHOJIOTUIO: BepIIMHA,
MHOTOT'PaHHMKOB, pebpo, rpaHb, OCHOBaHME, BBICOTA, PAANYC
HMIMHApPA U KOHYCa. U guameTp, pasBEépTKa.
ITparkTnueckast pabora | Hsyuars, UCIOJb3YS 9KCIIEpUMEHT,
«Co3nmanue Mopesiell | HaOJwOeHne, U3MepeHue, MOIeJIMpOoBaHue,

IPOCTPAHCTBEHHBIX

B TOM 4mMcCJie KOMIIBIOTEpHOE, 1 OIIMChIBATDb




buryp».
IMTousartue 06BbEMa;
eIVHULIBI M3MepeHus
ob6bEMaA.

O6BEM  MPSIMOYTOJILHOTO
napauiesenunena, Kyoa,
(bopmynbr o6bEMA.

CBOVICTBA Ha3BaHHBIX TeJ, BBIABJISATH CXOJ-
CTBa M PpasIvMuMsi: MeXIYy NUpaMuaon u
MIPU3MO; MEXKAY UMJIMHAPOM, KOHYCOM WU
IIIapOM.

PacrniossaBarb pasBEPTKU
napaJijiejaenuiena, Ky0Oa, IIPU3MBblI,
MMMPaMUIBbI, KOHYCa, UVJIMHAPA;

KOHCTPYMPOBATh JaHHbIE Tejla U3 Pa3BEPTOK,
co3maBaTh ux Mogemn. Co3gaBaTh MoJeIN
MPOCTPAHCTBEHHBIX  duryp (43 6ymaru,
ITPOBOJIOKU, TJIACTUJIMHA U JIP.)

HN3mepsaTp Ha MoOjensx: [JIMHBI peEbGep
MHOT'OTPaHHMKOB, AMaMeTp Iapa.

BeiBoguTh dopmyny ob6beéMa
MPSIMOYTOJILHOTO TTapaJiyieenuiiesa.
Bbrumncaarsp mno dopmynam: 006BEM

IIPSIMOYTOJIBHOIO  mapaiiejienuiiesia, Kyoa;
JICIIOJIb30BAaTh €OUHUIILI M3MEepeHUs 00bEMA;
BBIUMCJISATh OOBEMBI TeJ, COCTAaBJIEHHBIX WU3
KyOOB, mapaJsiieJienuiiefoB; peniaTh 3aJaum C
peasibHbIMU JaHHbIMMU.

IToBTOpEHNE,
o0o01eHne,
cucTeMaTu3aLus

(20 u)

IToBTOpEHME OCHOBHBIX
TTOHSITUM

" METOZIOB KYpCOB 5 1 6
KJIaCCOB,

0600611IeHre U
cucTeMaTu3alus
3HaHUM

Bbrunciasars 3HaUYEHUS BBIpasKeHMUIA,
cofepKalmx HaTypaJibHbIE, 1ieJible,
IMOJIOKUTEJ/IbHbIE ¥ OTPHUIIATE/IbHbIE

Yyciaa, OOBIKHOBEHHbIE U IEeCSITUYHbIE
IpoOM, BBITIOJHSITL MPeoOpa30BaHMs UMUCEIT U
BbIpa>KeHMNA.

Bei6upaTrs cmmoco6 CpaBHEHUSI yucer,
BbIUMCJIEHUI,

MIPUMEHSATh CBOVCTBa apudmeTUIeCKNX]
NeNCTBUM g

palMOHaIN3aLMY BbIUMCIEHUIA.

Pemrate 3amaum u3  peaJIbHOM  SKU3HMU,
NPUMEHATh MaTeMaTUJYecKue 3HaHUSA [
pellieHus 3afady U3 OPYIUX

IpeaMeTOB.

Pemath 3amauM  pasHbIMM  CIIOCOOAMM,
CpaBHMBATh, BbIOMPATh CIIOCOOBI peIleHUs
3a/1a4n.

OcyuiecTB/ASITh CAMOKOHTPOJIb BbIITOHSIEMbIX
IeiCTBUM

¥ CaMOITPOBEPKY pe3yJibTaTa BbIUMCJIEHUN




PABOYAS ITPOI'PAMMA YUEBHOTI'O KYPCA «AJITEBPA»

HEJIN N3YYEHUSA YYEBHOTI'O KYPCA

Anrebpa SBJASETCS OOHMM M3 OIIOPHBIX KYPCOB OCHOBHOWM IIIKOJIBI: OHAa
obecrnieuynBaeT M3y4yeHME MOPYTrUX OUCLUIUIMH, KaK eCTeCTBEHHOHAay4YHOro, TakK U
rYMaHMUTApHOIO IIMKJIOB, €€ OCBOE€HMEe HeOOXOAMMO AJISI MPOIOJIKeHMST 06pa3soBaHMS
Y B MOBCEOHEBHOM >KM3HU. Pa3zButme y OOYUYAIOMIMXCSI HAYUYHBIX MPEICTaBJIEHUN O
MPOUCXOXKOEHUM M CYIIHOCTM ajredbpamyeckmx abCTpakiuil, CIiocobe OTpaskeHMs
MaTeMaTHM4YeCKOM HAyKOM SIBJIEHMIM ¥ MPOIIECCOB B MPUPOJie M OOIIIecTBe, poJiu
MaTeMaTnueckoro MOOeJIMPOBaAHMSI B Hay4YHOM IIO3HAHUMN nu B IIpaKTHMKe
Ccrioco6¢cTBYeT (GOPMMPOBAHMIO HAYYHOTO MMPOBO33PEHUSI M KadyeCTB MbIIIIIEHNS,
HeOoOXOAMMBIX IIJIsl aiaIlTali B COBpEMEHHOM (G POBOM OOIIIECTBE.

NsyueHue anre6bpbl eCTECTBEHHBIM 0Opa3oM obGecIlieuyBaeT pasBUTHE YMEHMS
HabGJIIOgaTh, CpaBHMBATh, HAXOAUTb 3aKOHOMEPHOCTM, TpedyeT KPUTUUYHOCTU
MBILIJIEHUSI, CIIOCOOHOCTM apryMeHTUPOBAHHO OOOCHOBBIBATH CBOM [EMCTBUSI U
BBIBO/IbI, (DOPMYJIMpPOBaTh yTBepskaeHus. OcBoeHMe Kypca ajrebpbl obecreumBaeT
pa3BuUTHE JIOTMUYECKOTI'O MbILIJIEHM S O6y‘—IaIOH_U/IXCH: OHMU MCIIOJIb3YIOT OeAYKTUBHBIEC U
MHIYKTUBHBIE pPaCCYy>KIeHUs, O00O0OOIleHre M KOHKpeTu3alMio, abCcTparmpoBaHME U
aHaJIOTUIO. O6yueHnne anrebpe npeznrmoJaraeT 3HAUMUTEJbHBIN 00BEM
CaMOCTOSITEJIbHOM  eSITeJIbHOCTM  OOYUYaloUIMXCs, II09TOMY CaMOCTOSITE/IbHOE
pellleHNe 3alad eCTeCTBEHHBIM OOpasoM SIBJISIETCS peasiMsalyeil OesTeIbHOCTHOrO
MIpUHINUIIA O6YUYEeHMSsI.

B crpykTrype mnporpammMbl y4yeOGHOro Kypca <«AJrebpa» OCHOBHOM IIKOJIBI
OCHOBHO€ MeCTO 3aHMMAaIOT cojepyKaTeJbHO-MeToauueckue JaumHuM: «Ywucaa u
BbIUMCJIEHUSI»; «AJsirebpanyecKkue BbIpaskeHUsT»; «YpaBHEHUsST M HepaBeHCTBa»;
«DyHKIUM».

Cogepskanme JauMHUM «YmMciaa M BBIUMCIEHUSI» CIYXKUT OCHOBOWM [JIst
JAJIbHENIIIEro M3yYeHUsT MaTeMaTUKHU, CIIOCOOCTBYET pasBUTUIO Y OOYYaIOIIMXCS
JIOTUYECKOTO MbIIUIEHNS, (DOPMMUPOBAHUIO YMEHMUSI MMOJIb30BATbCSI aJITOPUTMaMM, a
TaKkyKe MPUOOPETeHUIO MPAaKTUUYEeCKMX HABbIKOB, HEOOXOAMMbIX OJISI TOBCEOHEBHOM
>KU3HM. Pa3BuTHeE TTOHSITUS O UMCJIe B OCHOBHOW IIIKOJIE CBSI3aHO C PalMMOHAJIbHBIMU
M UppalMOHAJbHBIMM  UYMCIaMM, (opMHUpOBaHMEM  MpencTaBJeHU O
OEeMCTBUTEIbHOM 4YMcCJie. 3aBepllieHrMe OCBOEHMUSI YMCIOBOM JIMHUM OTHECEHO K
cTapIiiemMy 3BeHYy OO0Ilero oopasoBaHMsI.

CozepskaHMe OBYX aJirebpandyeckux JIMHUIN — «AJiredbpandecKkye BbIPpa>keHMs »
U «YpaBHEHUS M HEPABEHCTBa» CIIOCOOCTBYeT (GOPMMPOBAHUIO Yy OOYYAIOIIMXCS
MaTeMaTHM4eCKOro arrapara, HeOOXOOMMOIO [HJISI pelleHMus 3aad MaTeMaTUKMH,
CME>KHBIX IIpeIMEeTOB ¥ MNPaKTUKO-OPMEHTUPOBAHHBIX 3a/iauy. B OCHOBHOI IIIKOJIE
yueOHbIN MaTepuas IPyTIIIMPYyeTCss BOKPYT pallMOHAJIbHBIX BbIPasKeHUIA.

Anre6pa JAEMOHCTpHMpPYeT 3HaUueHMe MaTeMaTUKUM KakK f3bIKa OJIS ITO- CTPOEHUS
MaTeMaTndeCKnux Moneneﬁ, OIIMCaHMsa IIpOoLeCCOB U SIBJICHUM peajJibHOTO MMpa. B
3agayum O6y‘IeHI/IH anre6pe BXOIAT TaK>Ke /:[aanef/’ILuee pa3BuUTHMEe aJIrOpUTMMUIECKOTO



MBIIIIJIEHNMSI, HEOOXOOMMOro, B YaCTHOCTM, IJisi OCBOEHMS Kypca uMHGOpMaTUKHU, U
oBJIaJieHe HaBbIKaMU NeNYKTUBHBIX paccyskaeHum. [Ipeob6paszoBaHme CMM- BOJbHbBIX
GoOpM BHOCUT CBOM crieluduuIecKuil BKJaaad B pasBUTHUE BOOOPaskeHUs, CIIOCOOHOCTeNM
K MaTeMaTu4eCKOMYy TBOPYECTBY.

Copnepskanme (GQYHKIMOHAJTbHO-TpadMUeCcKOM JIMHUM HalleJIEeHO Ha ITOJyYeHue
IIKOJIbHMKAMM 3HaHMM O (QYHKIMSIX KaK BasKHEMILIel MaTeMaTUYeCKOM MOIEJN IJIs
OIMCAHMSI M MCCIeNOBaHMSI PasHO- OOpasHbIX MPOILIECCOB U SIBJIEHUN B MNPUPOIE U
obmiectBe. M3yueHue 3TOro marepuasia CIIOCOOCTBYET PasBUTUIO Y OOYUYAIOILMXCS
YMEHMsI UCIOJIb30BaTh pasiMUHbIe BbIpa3suTe/IbHbIE CPEedCTBa sSI3bIKa MaTeMaTUKU —
CJIOBECHbIe, CUMBOJIMUYECKUe, Trpadmnyeckme, BHOCUT BKJad B GopmMupoBaHMe
IpeacTaBJIEeHMI O POJIM MaTEMATUKM B Pa3sBUTUM UBUIN3AILMU U KYJIbTYPbI.

MECTO YYEBHOI'O KYPCA B YYEBHOM II/TAHE

CoryacHo yueOHOMY IUIaHy B 7 — 9 Kjlaccax u3ydaeTcss y4eOHbI Kypc «AJrebpa,
KOTOPBIN BKJIIOYAaeT CJIeAYyIOIe OCHOBHBIE pa3sfesbl cojiepkaHus: «Ywmcima wu
BBIUMCJIEHUSI», «AJredbparuyecKkue BbIpaskeHUsI», <« YpaBHEHUSI ¥ HepaBeHCTBa»,
«DYHKLIUU».

V4yebHbIM TUIaH Ha M3ydeHMe anrebpbl B 7—9 Kkjaccax OTBOAUT He MeHee 3
yueOHbIX YaCOB B HeJe/II0 B TeueHMe KaKIOoro roga obyudeHusi, BCero 3a Tpu roaa
ob6yuyeHMs1 — He MeHee 306 y4eOHbBIX YaCOB.

COJEPXAHHUE YYEBHOI'O KYPCA (ITO 'OJAM OBYUYEHUS)
7 KRJacc

YHucna u évituucieHust
Panmounanpuble uncia

HOpobu OOBIKHOBEHHbIE U HECSITUYHbIE, Iepexon OT OZHOM (opMbl 3amucu apobei K
npyroi. IloHsiTMe palnMoOHAJIBHOTO UMC/a, 3allMChb, CpaBHEHME, YIOPSIOYMBaHME
palMOHAJIbHBIX uMcen. Apudmerndyeckue OeMCTBUS C pPalMOHAIbHBIMM YMCJIAMMU.
Pernrenne 3amau 13 peayibHOM MPaKTUKM Ha YaCTH, HA TPOON.

CrerneHb C HaTypaJbHbIM TIOKa3aTejieM: OIpelesieHue, peoOpa3oBaHNe BbIPaKeHUI Ha
OCHOBEe OIpefesieHns, 3anuchb O6oabimMX umcesn. [IpolleHThI, 3anMUCh MPOIIEHTOB B BUIE
Ipobu u apobu B BuUIE MPO- IIEHTOB. TpM OCHOBHBbIE 3aauyM Ha MPOIEHTHI, pelleHre
3a/1au 13 peaTbHOM MPAKTUKMN.

[IpymeHeHMe TIPU3HAKOB [EJIMMOCTHU, Pa3/IOKeHMe Ha MHOXXUTe- JIM HaTypaJbHbIX
yycel.

PeanbHbIE 3aBUCMMOCTH, B TOM YMCJIe TIpSIMast M OOpaTHast MIPOIOPUMOHATIbHOCTH.

Anzebpauueckue evipairceHust
[TepemeHHbIe, UMCIOBOE 3HAUEHME BbIPAKeHUS C MepeMeHHOM. [JoIyCcTuMble 3HaUEeHMS
repeMeHHbIX. [IpeAcTaBiieHMe 3aBUCUMMOCTM MEXAY BeIUMYMHaMu B Buze GOpPMYJIbL.
Boeruncnennus nmo dopmysam. [IpeobpasoBaHne 6yKBEHHBIX BbIpasKeHUM, TOXKIECTBEHHO



paBHbIe BbIpa)KeHMsI, IIpaBuJia IIpeoOpa3oBaHMsI CYMM U IIPOM3BeIEeHUH, MpaBuia
PaCKpBITUS CKOOOK M NpUBEIEHMS MOJOOHBIX CJIaraeMbIX.

CBoiiCcTBa CTeNeHM C HATypaJibHbIM ITOKa3aTeJIEM.

OpHownenbl M MHorowieHbol. CrerneHb MHorowieHa. CJjioKeHue, BbIUMTaHMUE,
YMHOX€EHMEe MHOTIOWwIeHOB. DOpMyJIbl COKpAIlEHHOTrO YMHOMKEHMS: KBaJpaT CyMMbI U
KBagpaT pasHocTtu. Dopmysia pasHOCTM KBaApaToB. PasyioskeHre MHOTOWIEHOB Ha
MHO>KUTEJIN.

Ypaenenusn
YpaBHeHMe, KOpeHb  ypaBHeHMs, TMpaBwia  Ipeobpa3oBaHUs  ypaBHEHMS,

PaBHOCMJIbHOCTDb YpPaBHEHMUIA.

JIuHeliHOe ypaBHEHME C OJHOM IIepeMEeHHOM, YMCJIO KOPHEeN JIMHEeMHOro ypaBHEeHMs,
pellieHne JMHENHBbIX ypaBHeHN1. CocTaBeHre YpaBHEHMI M0 YCJIOBUIO 3aauMl.

PemnieHne TeKCTOBBIX 33434 C TTOMOIIIbIO YPaBHEHMUIA.
JluHeliHOe ypaBHEHMe C OBYMsSI MepeMeHHbIMM M ero rpaduk. Cucrema ABYX JIMHEHbBIX
ypaBHEHUI C [OBYyMs [epeMeHHbIMu. PemieHne cucrem ypaBHEHUI  CIIOCOO0M
MMOACTAaHOBKM.

HpI/IMepr penieHrss TEKCTOBBIX 3a4a4 C ITOMOIIIbIO CHUMCTEM ypaBHeHVIIZ.

Koopdunamest u zpagpuxku. @yuxuyuu

Koopagunata Touku Ha mnpsmoil. UmciaoBble MpoMesKyTKU. PaccrosHue mekny ABYMS
TOYKAMM KOOPOMHATHOM ITPSIMOMN.

[TpssmoyrosibHass cuctema koopauHat, ocu Ox u Oy. Abcuycca M opAMHATa TOUKM Ha
KOOpAMHATHOM mockocTu. [Ipumeps! rpadukoB, 3amaHHbIX Gopmysiamu. UTeHne rpaduKkoB
peanbHbIX 3aBUcuUMoOcTel. [Tousitme dyukummu. 'padpuk dyukumm. CBoycTBa (QYHKIIMINA.
JIlunennass dyHruus, eé rpadpuk. I'padmuk pyurumm y = Vx . I'pacdmueckoe pelnenne
JIMHEMHBIX YPaBHEHMUI M CUCTEM JIMHEMHbBIX YPaBHEHMIA.

8 kiacc

YHucna u eviuucieHus
KBagpatHbiii KopeHb 13 uuciaa. [loHssTme 06 mpparnmoHajabHOM uyucie. [lecsaTuuHble
MIPUOGIVMKEHMS MpPpaMOHATIbHBIX uncesn. CBoVicTBa aprpMeTUUYeCKUX KBaApPaTHbIX KOPHEN
U UX TIPUMEHEeHMe K IIpeoOpasoBaHUIO UMCIOBBIX BBIPAKEHUI W BBbIUMCIEHUSIM.
HencTBUTENbHBIE YMCJIIA.

CreneHs C oeJiIbIM ITOKa3aTeJieM U e€ CBOMCTBaA. CTaHI[apTHaFI 3alMcCb 4mncia.

Anzebpauueckue @wbiparCceHust
KBagpaTHblil TpEXuieH; pasjiosKeHre KBaApaTHOrO TPEXUIeHa Ha MHOKUTEJIN.
Anrebpanueckass apo6b. OCHOBHOe CBOMCTBO ajrebpamudeckoir apodbu. CroskeHue,
BbIUMTAHME, VYMHOKEHMe, [eJileHue ajrebpanmveckux  Apober. PalmoHasbHbIE
BBIpayKEHMSI U UX Ipeobpa3oBaHMe.



Ypaenenus u HepaseHcmaea

KBampatHoe ypaBHeHMe, (opmysia KOpHelM KBajpaTHOro ypaBHeHusi. Teopema Bwuera.
Pemtenne ypaBHeHMI, CBOOSIIMXCS K JMHEMHBIM M KBaJgpaTHBIM. [Ipocreiiiime gpobHO-
paloHaibHble YpaBHEHMSI.

'paduyeckass mHTEpIpeTalusi ypaBHEHUIN C ABYMS ITepeMEHHbIMMU M CUCTEM JIMHEMHbBIX
ypaBHEHMII C IByMs IlepeMeHHbIMU. [IpyMepbl peleHns: CUCTeM HEeJMHENHbIX yPaBHEHUN C
IBYMSI TIepeMeHHbIMMU.

Pemienne TeKCTOBBIX 33734 aJire6panyeckuM CIIoCOO0M.

UnucnoBble HepaBeHCTBA M MX CBOWCTBA. HepaBeHCTBO C OJHOM IepeMeHHOMN.
PaBHOCHMJIBHOCTD HepaBeHCTB. JIMHelHbIe HepaBeHCTBA C OHOM IepeMeHHOM. CHCTeMbI
JIMHEMHBIX HEPABEHCTB C OJi- HOM MepeMeHHOI.

Dyuxuuu
IMousitme ¢yukuumu. O6J1aCTb oOmNpeneseHusT M MHOXKECTBO 3HavYeHMi (QYHKIUNA.
CnocoOb! 3amanns QYHKIIMIA.
I'padbur dbyukuun. Urenne cBomctB GyHKIMU 1O e€ rpaduky. [Ipumeps! rpadpukoB
byHKIMIA, OTpajkalIMX peasbHble Tpolecchl. DYHKIMM, OMMUCHIBAIOIIME TIPIMYIO U

OGpaTHYIO MPOIOPLMOHAIbHbIE 3aBUCUMOCTH, X rpaduku. OYHKUMK y = X2, y = x3,

y = Vx , y = x. I'pabuueckoe peleHye ypaBHEHMI 1 CUCTEM YpPaBHEHMI.

9 kJacc
Yucna u eéviyucieHus
JleyicTBUTE/IbHBIE UMCIIA

PamyonanbHble 4ucjia, MppalyoOHaJbHbIE UMC/Ia, KOHEUHbIe M GeCcKOHeUHble AeCSITUUHbIe
Ipo6yu. MHOKECTBO [AeMCTBUTEIbHBIX UMCEN; MeJCTBUTEJIbHbIE UMC/Ia KaK OeCKOHeUHbIe
JecsaTUYHble Opo6u. BsaMMHO  OZHO3HAUHOE  COOTBETCTBME  MEXKAY  MHOKECTBOM
JIEeMCTBUTEJIbHBIX UMCE] M KOOPAMHATHOM ITPSIMO.

CpaBHeHMe [OeMCTBUTEJbHBIX uYuces, apudMeTuuecKue OeCTBUS C OeiCTBUTEIbHbIMM
YMCJIaMU.

Msmepenus, npubIKeHns, OLeHKK

Pa3smepbl 0OBEKTOB OKPY3KAIOIIEr0 MUpPA, OJIUTEJIbHOCTb MPOIIECCOB B OKPYXKAIOIIEM
Mupe.

[Tpnbmm>kéHHOE 3HAUEeHMEe BeJIUUYMHBI, TOYHOCTh HOpubmmkeHus. OKpyrjieHue Uucesl.
IIpukuaKka 1 oleHKa pPe3yJIbTaTOB BbIYMCJIEHUI.

Ypaseuenus u HepaseHcmea
VYpasuenus c odnoti nepemenHoli
JInneitHoe ypaBHeHue. Peltenme ypaBHeHUM, CBOOSIINUXCS K JIMHEHBIM.
KBagparHoe ypaBHeHme. Pelllenne ypaBHEHMI, CBOOSIIMXCSI K  KBaApaTHBIM.
bukBagpatHoe ypaBHeHMe. [IpuMepbl penieHust YpaBHEHMI TPETheMl M UETBEPTON CTeleHen
pas3JIo’KeHMEeM Ha MHOXKUTEJIN.



Pemtenne  mpo6GHO-panMOHaIbHBIX YypaBHEHUI. PellleHre TeKCTOBBIX 3aia4

ajire6panyeckM MEeTOIOM.
Cucmembi ypagHeHull

YpaBHeHMe C OABYMs MepeMeHHbIMU U ero rpaduk. PellieHne cucteM ABYX JIMHEHHbIX
ypaBHEHMII C ABYMSI lTIepeMeHHbIMU. PellleHre cucTeM OBYX YpaBHEHMI, OJJHO 13 KOTOPbIX
JIMHEHOoe, a Apyroe — BTOpOM cTereHu. ['padmueckass MHTepripeTanyusi CUCTEMbI
YpaBHEHMI C OABYMSI TepeMeHHbIMM.

PeillieHne TeKCTOBBIX 3a7iau aJirebpanyeckKum CIocoO0oM.
Hepasencmaa

UncioBble HEpaBEHCTBA U X CBOMCTBA.

Peritenne nMHeNMHBIX HEPABEHCTB C OOHOM IlepeMeHHOV. PelieHue cuUCTeM JIMHENHBIX
HEpPaBEHCTB C OQHOI mepeMeHHON. KBagpaTHbie HepaBeHCTBa. ['padmyeckast MHTepIpeTanys
HEPABEHCTB U CHMCTEM HEPABEHCTB C ABYMSI M€PEMEHHBIMU.

Dyuxuuu
KBagpatnunas ¢yukuusa, e€é rpaduk u csoiictBa. Ilapabosia, KO-OpAMHATHI BEpPIUVHbI
1apaboJibl, OCb CMMMeTpun napabossl. I'padurn dynkumit: y = kx, y = kx + b,
y = KIx |y = x5 y=+x , y=/x/ u ux cBoiicTBa.

YHucnoewle nocnedosamesrsHOCINU

Onpedenenue u cnocobul 3adanus YUCI08bIX NOCAEd08amenpHocmell

[MousiTue YMCJIOBOM MOCJIeOBATEIbHOCTH. 3amaHue MMOCJIeOBATEIbHOCTY
peKyppeHTHOM GopmMyJIon U (GOPMYJION h-TO YJIeHa.
Apupmemuueckas u zeomempuyeckas npozpeccuu

Apudmernueckasi ¥ reoMeTpuuecKast MIPOT'PECCUN. dopmyJsibl n-ro  WieHa
apuGMeTUUECKON 1 TeOMETPUYECKONM MPOTPECCHIt, CYMMbI IEPBbIX N UJIEHOB.

H3o06paskeHne 4jieHOB apu@MeTUUECKON ¥ TeoOMeTpUUYECKOM IIPOrpeccuii TOYKamMM Ha

KOOPAMHATHOM IIJIOCKOCTM. JIMHENMHBII U 3SKCIOHEHIMaJbHbIM pocT. CosKHbIe
HPOLIEHTHI.

IIJIAHUPYEMBIE ITPEIMETHBIE PE3VJIbTATbI OCBOEHUS PABOYEN ITPOT'PAMMbBI
KYPCA (ITIOTOJAM OBYYEHMNSI)

OcBoeHMe yuyeOHOro Kypca «Ajrebpa» Ha ypOBHE OCHOBHOI'O OOIIlero o6pasoBaHMs
IOJDKHO oObecrneunBaTh OOCTUMIKEHME CJEeOYIOIMX ITPpeAMEeTHbIX O06pa3oBaTeTbHbIX
pe3yJIbTaTOB:

7 KJ1acc



Yucna u eviuucieHusn

BI:II'IOJ'IHEITI::, coyeTasas YCTHbI€e WM IIMCbMEHHDbIe l'IpI/IéMbI, apI/ICl)METI/I‘-IECKI/Ie
HeﬁCTBMH C paliilMOHaJIbHBIMU UM CJIaMMN.

HaxoouTh 3HaUEHMST UMCIOBBIX BbIPa>KeHMUI; IIPUMEHSITh pa3HOOOpasHbIe CIIOCOOBI
M TIPUEMBI BBIUMCJIEHMSI 3Ha4YeHUl OPOOHBIX BbIPpa>KeHMM, comepsKallinx
OOBIKHOBEHHbIE U JEeCSITUUYHbIE APOOU.

[TepexonuTb OT ogHOM (GOPMBI 3aTMCK YMCE K APYTroy (Mpeobpa3oBbIBATh AECATUYHYIO
Ipobb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [HECSITUYHYIO, B YaCTHOCTM B
OeCKOHEUHYIO JeCITUYHYIO IPOOh).

CpaBHMBATDh U YIOPSAOYMBATH pallMOHAJIbHbIE YMCJIA.

OKpyrIJsaTh yMcia.

BbINIOSTHATE TPUKUAKY ¥ OLEHKY pe3yJjbTaTa BbIUMCIEHUI, OLIEHKY 3HauyeHUN
YMCJIOBBIX BbIPasKEeHMIA.

BBITIOSTHATD IEMICTBUSI CO CTENEHSIMM C HAaTypaJbHbIMM TIOKa3aTesISIMMA.

[TpuMmeHsTh TPU3HAKM IEJIMMOCTH, Pa3JIOKeHMEe Ha MHOKUTEIN HATypPaJTbHbIX YMCEJT.
PelllaTh IMpaKTMKO-OPMEHTHPOBAHHbIE 3aJayy, CBSI3aHHbIE C OTHOIIEHMEM BeJIMUMH,
MIPONIOPIMOHAIBHOCTBIO BEJIMYMH, IPOIEHTAMM; MHTEPIPETUPOBATb PE3Y/IbTaThl PeIIeHUs
3a/1a4 C YYETOM OTpaHMUYEHMIi, CBSI3aHHBIX CO CBOJMCTBaMM pacCMaTpPUBaeMbIX OOBEKTOB.

Anzebpauueckue @wblpairceHus

Hcrosb30oBaTh ajire6panyeckyid TEPMMHOJIOTMIO U CUMBOJIMKY, IIPUMEHSITH €€ B
Ipoliiecce OCBOeHus1 yuebHOro marepumaia.

HaXOI[I/ITb 3HaUeHus 6YKBeHHbIX Bpra)KEHI/Iﬁ IIpM 3aJaHHBIX 3HAUYEHMAX II€epeMEeHHbIX.

BoinmosiHATE Mpeobpa3soBaHMsl LEJOr0 BbIPpaKEHMSI B MHOTOWIEH IHpuUBeIeHMeM
MOJOOHBIX CJIaraeMbIX, PaCKPbITMEM CKOOOK.

BhIMOMHATD YMHO’KEHME OJHOUYJIEHAa Ha MHOTOWIEH ¥ MHOTOWIeHa Ha MHOTOUYJIEH,
MIPUMEHSTh GOPMYJIbI KBaJipaTa CyMMbI M KBajjpaTa pasHOCTM.

Ocyl1ecTBASATh pa3joykeHMe MHOTOYJIEHOB Ha MHOKUTEJM C MOMOIIbIO BbIHECEHUS 3a
CKOOKM OOIIEero MHOXMUTEJISI, TPYIIUPOBKM CJaraeMbix, IIpUMeHeHus dopmyI
COKpAIlIEHHOTO YMHOXeHus. [IpumeHsiTb I1peoOpasoBaHMsI MHOTOUWIEHOB  [JIST
pellleHnsT pasJMYHBbIX 3a/lad M3 MaTeMaTUMKM, CMEKHBLIX IIPeIMEeTOB, M3 pealbHOU
MTPaKTUKA.

Wcrionb30oBaTh  CBOJMCTBA  CTeMeHel C  HAaTypaJibHbIMM  IIOKasaTelss- MU [OJIsS
Ipeo6pasoBaHMS BhIPAKEHUIA.

YpaeneHus u HepaeeHcmaea

PernraTh iMHeliHbIe YpaBHEHMSI C OJTHOM TIepeMEeHHOM, ITPMMEHSISI TIpaBuJia rmepexoia OT
MCXOOHOTO YpaBHEHMSI K paBHOCMJIbHOMY eMmy. [IpoBepsiTb, SIBASIETCSI JIM UMCIIO
KOPHEM ypaBHEHMSI.

[TpumensiTh rpaduueckmie MeTOIbI P PEIIeHUM JMHENHBIX YPABHEHU U UX CUCTEM.
[Togbupars mpuMepsl IIap 4muces, SIBJISIOMIMXCS pelleHreM JIMHEMHOrO ypaBHEHUS C
OBYMS IIepeMeHHbIMU.

CrpouTh B KOOPAMHATHOM IIJIOCKOCTM TIpaduK JIMHEMHOIO YpPaBHEHUS C OBYMS



repeMeHHBbIMM; MI0JIb3YSICh IPadMKOM, IPUBOAUTD MIPUMepPbI pellleHUs YpaBHEHMSI.

- PemaTth cucTemMbl OBYX JIMHEHBIX YpPaBHEHUN C IBYMSI IlepeMeHHbIMM, B TOM 4MCIIe
rpadnyecku.

— CocTaBiaTh U pelliaThb JMHENHOe ypaBHEHMEe WIM CUCTEMY JIMHEMHBbIX ypaBHEHUM IO
YCJIOBMIO 3aJlauM, WMHTEpPIPEeTUPOBAaTh B COOTBETCTBMM C KOHTEKCTOM 3aJauu
MIOJTyYeHHbBIN pe3yJIbTaT.

Koopodunamest u zpadpuxku. @yuxkuuu

- HW3ob6paskaTh Ha KOOPAMHATHOWM TIPSIMOM TOUKM, COOTBETCTBYIOIIME 3alaHHbIM
KOOpAMHATaM, JIy4M, OTPe3KM, MHTEPBAJIbI; 3aIllMChbIBATb UYMCJIOBbIE MPOMEKYTKM Ha
asre6panyeckoMm si3bIKe.

- OrTmeuaTh B KOOPAMHATHOM IUIOCKOCTM TOYKM IO 3aJaHHBIM KOOPAMHATAM; CTPOUTH
rpaduky JMHeMHbIX GyHKIMUA. CTponuTh rpaduK QYHKUUM Y =/X/ .

- OmnuceiBaTh C MOMOIIBIO (GYHKLUMM WM3BECTHbIE  3aBUCUMOCTM MEXIOY BeJIUIMHAMM:
CKOpPOCTb, BpeMsI, pacCTOsIHME; 1leHa, KOJIUMYECTBO, CTOMMOCTbD; ITPOU3BOAUTEIbHOCTD,
BpeMsi, 0ObEM pabOThI.

- Haxoguth 3HaueHre GyHKIUM TI0 3HAYEHNIO €€ apryMeHTa.

- Tlonmmatp rpadudeckuii criocob IpeacTaBjeHMs] M aHaamM3a MHGopMamun; U3BJIEeKaTb
M MHTEpPIIpeTUupoBaTh MHGOPMALMIO U3 TrpaduKOB peasibHbIX IIPOIECCOB U
3aBUCUMOCTEI.

8 KJacc

YHucna u eviuucieHus

—~ HcnonbsoBaTth Hava/ibHbIE MPEICTABIEHNUSI O MHOKECTBE MIeMCTBUTEIbHbIX UMCesT OJIs
CpaBHEHMSI, OKpPYIJIEHMSI ¥ BBbIUMCJIEHUI; WM300pa’kaTh HOeMCTBUTE/JbHbIE YMCJia
TOYKAaMM Ha KOOPAMHATHOM ITPSIMOIA.

— IlpumensaTb moHsITME apuMETMUECKOro KBaJApaTHOTO KOPHS; HAaXOOUTb KBajpaTHbIE
KOPHM, MCHOJIb3YSI MPU HEOOXOAMMOCTU KaJIbKYJISITOP; BBIITOJHSTH Mpeobpa3oBaHMs
BBIPa’KEHMI, COJIepsKalliMX KBaZpaTHble KOPHMU, UCITOJIb3Yys CBOVCTBA KOPHEI.

-~ HcnonbsoBarh 3anmucy GOJBIIMX M MaJIbIX YMCEJ C MOMOILBIO OeCATUYHBIX Opob6eit u
crenenen umucaa 10.

AnzebpauuecKkue eviparceHus
— ITlpuMeHSITh IIOHSITME CTEIleHU C ILeJbIM IIOKa3aTeJeM, BBIIIOJHATh ITpeoOpa3oBaHMs
BbIPasKeHUI, COAEPKaIMX CTEIEHN C IeJIbIM IMOKa3aTesIeM.
— BbIMosHATH TOXIECTBEHHbBIE ITPeoOpasoBaHMsT PallMOHATbHBIX BbIPAsKEHUII Ha OCHOBE
MpaBuUJI JeMCTBMI HaJl, MHOTOWJIEHAMU U aJiredbpanuyecKuMu JpOOsSIMM.
- PackimagpiBaTh KBaZpaTHBIM TPEXWIEH HAa MHOXXUTeNM. [IpuMeHSTh MpeoOpa3oBaHUS

Bpra)KQHI/II‘/JI JJIsSI pellIeHNsd pa3/IMYHbIX 3aJa4 M3 MaTeMaTuKM, CMEe>XHbIX IIpeaMeToB, 13

peaslbHOM ITPaKTUKMA.

YpaBHEeHUsI M HEpaBeHCTBa
-~ Pematpb nmHelHbIe, KBaZipaTHbIe YpaBHEHMST U pallMOHaIbHbIE YpaBHEHMS, CBOISIIIMECS

K HMM, CUCTEMBbI IBYX YPaBHEHUI C IBYMS IT€peMeHHBbIMMN.
- TlpoBoauTh mpocTeuie MCCAedOBaHUS ypaBHEHUM M CUCTEM YypaBHEHUI, B TOM
yycie C NpuMeHeHuemM Trpaduueckux MOpencraBjieHui (yCTaHaBIMBaTh, VMMEET JIU



ypaBHEHME UM CHUCTeMa YpPaBHEHUN peIlleHMs], eCJI MMeeT, TO CKOJIbKO, U TIp.).
[TepexonuTh OT cjioBecHOU (GOPMYJIMPOBKM 3adauM K €€ ajredbpamyeckoin Moaeau C
TIOMOIIbIO COCTABJIEHUS] YpaBHEHUSI MJIM CUCTEMbI ypaBHEHWI, MHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJauM MMOJTyUYeHHbI pe3ysbTar.
[IpymeHsITH CBOVICTBA YMCJIOBBIX HEPABEHCTB [JISI CpPaBHEHMS, OLIEHKM; pellaTb
JIMHEJHbIe HEePaBEHCTBA C OAHOV IMEepeMEeHHOW M MX CUCTEeMbI; JaBaThb rpaduyeckyro
MJUTIOCTPALIMIO MHOXKECTBA pellleHMI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHkUuUU
[lonmaTh ¥ MCOOJB30BaTh (YHKIMOHAJIbHBIE TOHSATUSI U SI3bIK (TEPMUHBI,
CMMBOJIMYECKME OOO3HAUeHMs); OMpenessiTb 3HaueHue (GYHKIMM IO 3HAUEHMIO apryMeHTa,
orpeessiTh CBOMCTBA (PYHKIMM 10 ee TpaduKy;
Crpoutb rpaduku sjeMeHTapHbix GyHkumii: y = kx, y = kx + b, y = kix y = XS,
y=\/; , Y=/x/; OIMCBhIBATh CBOJICTBA 3JIEMEHTapHbIX QYHKINI I10 ee IPaduKy.

9 KJjaacc

YHucna u eésvtuucieHus
CpaBHMBATD 1 YIIOPSIOUMBATh pallMMOHAJIbHbIE ¥ MPPalMOHAIbHbIE YMCJIa.
BoimmonHaTe  apudmeTnyeckme OEMCTBUS C PalMOHAJIbHBIMU UMCJIaMM, cCOdYeTast
YCTHbIEe M TUCbMEHHbIE ITPUEMBI, BBIMOJHITh BBIUMCIEHUSI C UPpPaAlMOHATIbHbIMU
Y1 CIaMU.
HaxonuTh 3HaueHMsI CTemeHei C IIeJbIMM ITOKa3aTe/sIMM UM KOPHEN; BBbIYMCIISITD
3HAUYEHUSI YMCJIOBbIX BbIPa>kKeHUM.
OKpYTJISITh OEMCTBUTEIbHBIE UMCJIa, BBITIOJHSITD IIPUKUAKY pe3yJibTaTa BbIYMCJIEHUMN,
OII€HKY YMCJIOBbIX BbIPa>kKeHMIA.

Ypaseuenus u HepaseHcmea
Pertath JsMHENHbIE M KBaJpaTHbIe YpaBHEHMSI, YpPaBHEHMS, CBOMSIIMECS K HUM,
IIpoCTelMe ApoOHO-palMOHaIbHbIe ypaBHEeHMs. PemiaTh CUCTEMbI IBYX JIMHEMHBIX
ypaBHEHUN C ABYMSI IMePEMEHHBIMU M CUCTEMbI ABYX YpaBHEHMUI, B KOTOPBIX OIHO
ypaBHEHME He SIBJISIETCST JIMHEMHbBIM.
Penrath TekcTOBbIe 3amauy ajredbpamdyeckuM CIOCOO0OM C TOMOILBIO COCTaBJIEHUS
YpaBHEHMS UJIM CUCTEMbI IBYX YPaBHEHUI C IBYMSI ITIepeMeHHbIMM.
[TpoBomuTL ImpOCTelille MCCIeOOBaHMUS YPaBHEHUI U CHUCTEM YpaBHEHMI, B TOM
yucjie C HOpuMeHeHueM TIpaduueckux MOpencTaBjeHMii (yCTaHaB/IMBaTh, MMeET JIU
ypaBHEHMe UJIM CHMCTeMa YpaBHEHMUI pellleHMsI, eCc/I UMeeT, TO CKOJIbKO, U IIp.).
PeiiaTh JMHelHbIe HEpPaBeHCTBa, KBajpaTHble HepaBEHCTBAa; M300paskaTb pelleHne
HEepaBEeHCTB Ha UMCJIOBOJ IIPSIMOI, 3alMChIBaTh pellleHie C IMTOMOIIbI0 CMMBOJIOB.
Pemiatb cucTemMbl JIMHEMHBIX HEpPaBEHCTB, CHCTEMbl HEpPaBEHCTB, BKJIOUYAIOIINe
KBaJIpaTHOE HEPaBEHCTBO; M300pa’kaThb pellleHMe CUCTEMbl HEPaBEHCTB Ha YMCJIOBOM
IIPSIMO, 3aITMChIBATh PEIIeHNe C TTOMOIIIbIO CYMBOJIOB.
Hcnosib30BaTh HEpABEHCTBA TPV PEIIeHNM Pas3/IMUHbIX 3a/1ad4.

dDyuxuuu
PacriosnaBatp  ¢yHKIMM  M3ydYeHHbIX  BUAOB. IloKaspiBaTb  CcXemMaTUYECKU
pacIiojioKeHue Ha KOOPAMHATHOM IUIOCKOCTU rpadurkoByY = kx, y = kx + b, y =

- —ly — — 2 .
kix | y = x>, y=Vx , y=/x/, y =ax +bx+C B 3aBUCMMOCTM OT 3HAYEHMUII



KO3 PUILIMEHTOB; CTPOUTDb IpadUKU 3TUX QYHKIIUIA.

Ctpoutb M m3006pakaTh CxeMaTMYeCKu TIpaduKy KBaApPaTUUHBIX (GYHKLUUMA, OMMCHIBATH
CBOMCTBA KBaJpaTUUHBIX QYHKIMI MO uXTrpaduram.

PacriosHaBath KBagpaTuMyHylo (YHKIMIO 10 ¢opMyse, NPUBOAUTH IIPUMEPHI
KBaJApPaTUYHBIX QYHKIIMI U3 pealbHOM KU3HU, (PU3UKM, T€OMETPUN.

Apudmemuueckana u zeomempuueckas npozpeccuu

PacriosHaBaTh aprdMeTUUECKYIO0 ¥ TeOMETPUYECKYIO TTPOrpecCUmIIpy pasHbIX CIiocobax
3aJaHMSsI.

BbITOSTHATE BBIUMCIIEHMSI C UCITOJIb30BaHMeEM (GopMyJT n-ro wieHa apudmMeTUIecKomn u
reoMeTpUYEeCKOM MPOTrpeccuii, CYMMbI TIEPBBIX h UWIEHOB.

N3o6paskaTh 4jIeHbI MTOCJIeIOBATEIbHOCTY TOUYKAMM Ha KOOPAMHATHOM MJIOCKOCTMU.
Pematp 3apgaum, CBsSI3aHHBIE C YMCJOBBIMM IIOC/IE€IOBATEIBHOCTSIMM, B TOM UMCJIE
3aauM M3 PpeaJIbHOM KM3HM (C WMCIOJIb30BAHMEM KaJIbKYJISITOpPa, LM(GPOBBIX
TEeXHOJIOT ).

TEMATHUYECKOE II/TAHMPOBAHUE YYEBHOI'O KYPCA
7 xkaacc (102 )



HasBanne
pasgena (Tembl) Kypca
(4ncIIo YacoB)

OcHOBHOe cofiepsKaHue

OcHOBHbIE BUIbI AeSITeIbHOCTU
06YYaIOIIMXCS

Uncnau
BBIUVICJICHUS].
PanmonanbHbie
yuciaa

(25 u)

ITousiTue paloHaIbHOTO
yuca.
Apudmermyeckne
OenCcTBUS C
paloOHaIbHbIMM
YMCJIaMU.

CpaBHeHMe,
yHopsiIouMBaHMe
palMOHAIbHBIX YMCeJI.
CrereHb C HAaTypaJIbHbIM
IoKa3aTeyeM.

PerieHne oCHOBHBIX
3a7a4 Ha gapobu,
MIPOLIEHTHI M3 PeaTbHOMN
MIPAKTUKMA.

[TpusHaku geamMmocCTu,
pa3JIo>KeHUsT Ha
MHO>KUTEJIM HaTypPaJIbHbIX
ymces.

PeanbHbIe 3aBUCUMOCTMH.
[MTpsimast u o6paTHas
MIPOIOPLMOHAIBHOCTH

CucreMaTu3supoBaTh M obGoramiaTh 3HAHUS
06 OOBIKHOBEHHBIX U TECSITUYHBIX IPOOSX.
CpaBHMBATh ¥ YHOPSAOYMUBATH JApooOH,
Mpeo6pasoBbIBasT npu HeoOXOOVMOCTH
OecITUuYHble JOpobu B  OOBIKHOBEHHbIE,
OOBIKHOBEHHbIE B JECSITUYHbIe, B YACTHOCTHU B
GECKOHEUYHYIO IEeCSITUYHYIO TPOOb.
I[IpuMmeHsAThL pa3sHOOOpasHbIE CIOCOObBI WU
MPUEMBI BBIUMC/IEHMSI 3HAUYEHMI APOOHBIX
BBbIpaskeHuM, colepsKalliyx OObIKHOBEHHbIE U

IeCSITUYHBIE Ipobu: 3aMeHSIThb  IIpU
HeoOXOIMMOCTH IEeCITUYHYIO IpOOb
OOBIKHOBEHHOM " OOBIKHOBEHHYIO
OeCSITUYHOM, MIPUBOAUTL  BBIPa)KeHME K

dbopme, HanbosIee yAOOHONM OJIT BBIUMCIIEHUN,
Mpeo6pasoBbIBaTh ApPOOHBIE BbIpAXKEHMS Ha
YMHOKEHME U AeJieHNe TeCITUYHBIX Ipobent K
IEeMCTBUSM C LIeJIbIMU UMCJIaMM.

I[IpuBoAUTL UMC/IOBbIe ¥ OYKBEHHbIE
npuMepbI CTerneHu C HaTypaIbHbIM
ToKasaTejieM, OObSICHSISI 3HAa4YeHMs OCHOBAHMS
CTelleHM M IIoKa3aTess CTelleHM, HaXOOUThb

3HaueHMs1 cremeHen Bupa a’ (a — m0b6oe
palMOHaJbHOE UMCJIO, N — HaTypajJbHOE
YMCIIo).

ITorMMaTh CMbBIC/ 3aMMUCKU OOJIBIIMX YMCET
C TIOMOILBIO JOeCITUUHbIX Jpobeit u
creneHern umciaa 10, npuMeHSITL UX B
peasibHbIX CUTYaIUSIX.

ITpumensaTsb MTPU3HAKU IeJIMMOCTH,
pa3/ioKeHMs] Ha MHOKUTENM HaTypaTbHbIX
Yyucel.

PeuraTh 3amaumM Ha 4YacTu, IIPOIEHTHI,
ITPOTIOPLINH, Ha HaxOXXJeHue Ipobu
(TIpolLieHTa) OT BEJMYMHBI M BEJIMYMHBI 10 €€
Ipobu (mpoleHTy), nApodbu (IIpolleHTa),
KOTODPBIM COCTaB/ISIeT OJHA BeJMYMHA OT
I PYTO¥A. IIpuBoauTSH, pa3oupars,
OLIEHMBATh pa3/JIMUHble pelleHus], 3anucu
pellieHn TeKCTOBbIX 3a7au.

PacnosHaBaTh M O00BSICHATH, ONMMPASICh HA
ornpeneyieHus], PSIMO MPOMOPLIMOHAIbHbIE U
0OpaTHO MPONMOPIMOHATbHbIE 3aBUCUMOCTHU
MeXXOy BeJIMUMHaMl; MPUBOAUTH IIPUMEPbDI
9TUX 3aBUCUMOCTEN W3 pPeaJlbHOTO MMpa, U3
IPYTUX YyU4eOHBIX TMpeIMeTOB.

PemraTh mpakTMKO-OpMEHTMPOBAHHBIE 3aaun
Ha JpoOu, MPOLIEHTHI, MPSIMYIO U OOpaTHYIO
MIPOTNOPIIVIOHATBHOCTH, ITPOTIOPIINN.




Aurebpanyeckue

BYKBeHHbIe BbIpa>kKeHusl.

OsBnagerp ajiredbpanyeckoil TEpMUHOJIOTUEN U

BBIPasKEHUS IlepemenHble. CUMMBOJIMKO}, IPUMMEHSITh €€ B IIpolecce
(27 ) HomycTumble 3HaueHMsI | OCBOeHUsI yueOHOTo MaTepumasa.
rnepeMeHHbIX. @opmysibl. | Haxoautsb 3HAUYEHUS OYKBEHHBIX
IIpeobpasoBanHue BbIPa>KEHU TP 33ITaHHbIX 3HAYEHUSIX OYKB;
OYKBEHHbIX BBbIPaXK€HMI, | BBIMNOJIHATH BbIUMCJIEHMS TTO GOPMYJIaM.
pPacKpbITHE CKOOOK ¥ | BbINOJIHATH ImpeoOpasoBaHMsI 11€JI0TO
MpuBeAeHre  IOJOOHBIX | BbIPaXKEHMSI B MHOTOWIEH IIPUBEIEHNEM
cjiaraeMbIX. MOJIOOHBIX CJIaraeMbIX, PACKPBITMEM CKOOOK.
CpolicTBa CcTeneHM C | BBINOJAHATL YMHOXeHMe OJHOuUJeHa Ha
HATypaJIbHBIM MHOTOYJIEH M MHOrowIleHa Ha MHOTOYJIEH,
[IOKA3aTE/IEM. OPUMEHSATh (QOPMYJIbl KBagpaTa CYMMbI U
Msaorounensl. Cioxkenne, | KBalpaTa pasHOCTH.
BHIUMTAHME, YMHOYKEHME OcyiiecTBIATD Pas/ioyeHye MHOTOUIEHOB Ha
MHOTOWIEHOB. DOPMYJIbI MHOXUTEJIM ITYTEM BbIHECEHMSI 3a CKOOKM
.. O6IIIero MHOXKUTEJIS, IPUMeHeHNs (pOopMYJIbI
COKPAaILEHHOTO
pPasHOCTU KBagpaToB, bopmyn
YMHOXEHMsL. Pasyoxene COKpPAILIEHHOTO YMHO>KEHMSI.
MHOTOY/IEHOB Ha | ITpumeHnsTs npeo6pasoBaHiie MHOTOUIEHOB
MHOKUTEIN O pelleHMs  pasAMUHBIX  3a7ad U3
MaTeMaTuKM, CMEXHbIX IIpeIMeTOB, W3
peasIbHOM ITPaKTUKMN.
3HAKOMUTBCSI C  MCTOPMENA  pasBUTUS
MaTeMaTUKN.
YpaBHeHMS VYpaBHeHue, mpaBmwia | Pemrats JMHENHOe YypaBHEHME C  OIHOM
1 HepaBeHcTBa (20 u) mpeobpasoBaHUS IIepeMeHHO}, NMPUMEHSSI IMpaBuWJIa Iepexona
ypaBHEHUSI, OT MCXOIHOTO YypaBHEHUSI K PaBHOCUJIIBHOMY
PaABHOCMJIBHOCTbD emy Oosiee mpocTtoro Buma. IIpoBepsTs,
ypaBHEHUIA. SIBJISIETCSI  JIM KOHKPETHOE UUCIO0 KOPHEM
JluHeiHoe ypaBHEHME C | ypaBHEHMS.
OJJHOM nepemenHoii, | IlogbébupaTh MpUMepbI ap 4mcesl,
pelleHme JIMHEMHBIX | SIBJSIOIIUXCS penieHueM JIMHEMHOIO
ypaBHEHMIA. Peritenne | ypaBHeHMUSI C ABYMSI ITepeMEHHBIMIU.
3amayu C nomoinbilo | CTPOUTH B KOOPAMHATHON IJIOCKOCTU Ipaduk
ypaBHEHU. JIMHEMTHOTO YpaBHEHUS C IBYMSI

JIuHeltHOe YypaBHEHME C
IOBYMSI ITI€EpEMEHHBIMU U

ero rpadpuk. Cucrema
OBYX JIMHEMHbBIX
ypaBHEHUM C  JOByMS

InepeMeHHbIMMN. PeIJ_IEHI/Ie
cucTeM ypaBHEHU
CIIOCOOOM IIOJICTAHOBKM U
CIIOCOOOM CJIOSKEHMUS

TepeMeHHbIMM; MOJIb3YSICh I'padUKOM,
HIPUBOAUTD IMIPUMeEPbI pPeIIeHMs

ypaBHEHMSI.

Haxoauthb peliieHue CUCTEMBI ABYX
JIMHEMHbIX YPaBHEHUN C ABYMS
rmepeMeHHbIMN.

CocTaBiasiTh M peuliaTb YypaBHEHUE WIN
CUCTEMY YpaBHEHUI II0 YCJIOBMUIO 3amaun,
MHTEePIpeTUpOBaTb B  COOTBETCTBUM d
KOHTEKCTOM 33Jlauy TMOJTyYEHHbBIN Pe3yJIbTaT

Koopaounarsiu
rpadukm.
OyHKIMYU (24 1)

Koopaunara ToukuM Ha
ITPSIMOJA. UnciioBbie
MIPOMESKYTKMU.

Paccrosinue MEXIY

HN3zo6pakaTh Ha KOOPAMHATHOM IIPSIMOM
TOYKWU, COOTBETCTBYIOIIME 3aJIaHHBIM
KOOpAMHaTaM, JIyuM, OTpe3KM, MHTEpPBaJbl;
3alMChIBATh X HA aJredbpanyeckoMm SI3bIKe.




IBYMS TOUYKaMU
KOOPAMHATHOM ITPSIMOIA.

[IpssmoyroJsibHast cucrema
KOOPAMHAT Ha IIJIOCKOCTMU.

ITpumeps! rpadmKoB,
3alaHHbIX (HopMyJIaMMu.
UreHnne rpaduroB
peasbHbIX
3aBUCUMOCTEN.

ITonstue byHKRIIMN.
I'padpuk GOYHKIIMN.
CgoiicTBa bysK1IMI.
JIuHelHast GYHKLMS.
ITocTpoenne rpacduka
JITHEeTHOM b yHKLIMN.

I'padbuk byHKIINMM y =KX

OTrMeuaTh B KOOPAMHATHOM IIIOCKOCTU
TOYKM IO 33laHHBIM KOOPJMHATaM; CTPOUTH
rpaduku HECJIOKHbBIX 3aBUCUMOCTEN,
3aJaHHbIX (opmMyslaMu, B TOM 4YMCJIE C IIO-
MOIIIbIO U(POBBIX J1abOPATOPUIAL.
I[IpumeHATD, u3yyaTb  IPeMMYILEeCTBa,
MHTEepPIpeTUpoBaTh rpaduueckuii Crocobd
IpeacTaBjieHuss M aHajau3a pa3sHOOOpasHOM
>KM3HEHHOW MHMopMaumn.

OcBauBarp noHsTre GQYHKIMM, OBJageBaTh
(byHKIIMOHAIBHOM T€PMUHOJIOTUEN.
Pacno3HaBaTh JMHENHYIO QYHKIUIO y =
kx + b, omnmuchbIBaThb €€ CBOJCTBa B
3aBUCUMOCTM OT 3HaYeHU KO3 HUIIMEHTOB
k n b.

Crpouthb rpadmru auHeNHON (YHKINN,
GYHKIMN Yy = KX.

HUcnonb3oBaTth uudpoBbie pecypcbl s
rocTpoeHus rpadnKOB GYHKINIA U U3YUEHUS
UX CBOMCTB.

I[MpuBoaUTH IIpyMepbI JIMHEMHbBIX
3aBUCUMMOCTEN B peaJbHbIX Ipoleccax wu
SIBJIEHUSIX.

IToBTOpEHME U
0600111eH1e
(6 9)

IToBTOpEHME OCHOBHBIX
TIOHSITUI ¥ METOAOB Kypca
7 Kkijacca, 00600OI1IeHNe
3HAHMUI

Bbioupars, MPUMEHATh OIIEHUBATh
CIIOCO0bI CpPaBHEHMS YMCesl, BbIYUCIIEHUN,
Mpeo6bpa3oBaHMIA BBIpasKeHUI, perieHus
ypaBHEHMIA.

OcyuiecTBJIATH CaMOKOHTPOJIb
BBITIOJTHSIEMBIX JEWCTBUM UM CaMOITPOBEPKY
pe3yJibTaTa BbIUMCJIEHUNM, MTPeoOpa3soOBaHMI,
MIOCTPOEHMIA.

Pemlatp 3azaum w3 peaJibHOM  KU3HMU,
NPUMEHSATh MaTeMaTU4YecKue 3HAHUS IS
pellieHus 3a/1a4 U3 IPYTUX MPeIMETOB.
Pemath TEKCTOBbI€ 3amauM, CpPaBHUBATD,
BbIOMPATH CIIOCOOBI pellleHNs 3aJaun




KaneH,uapHo — TéMaTUu4eCKoe IJiaHMpoBaHHeE, aJII'96pa 7 KIacc

Ne i/

Hata
(Hemenis)
MIPOBEIEeHMS

|

Tema

XapakTepucTuKa JesTe/IbHOCTU
06YYaIOIINXCS

Yucia, BEIpaXKeHM,TOXKeCTBa, ypaBHeHusd — 21 4.

Yucna u eéviparcenusn — 8 u.

1 1 4. Paiinonanbuble unciia

2 1H UrnicioBbie BbIpaXkeHUsT

3 1H UncoBbie BbIpasKeHUST

4 2 H. BoipaskeHnst ¢ mepeMeHHbIMU

5 2 H. Bripaskenns ¢ rnepemMeHHbIMU

6 2 H. BoipaskeHnst ¢ mepeMeHHbIMU

7 3 H. CpaBHeHMe 3HaUeHMI BbIpasKeHUN

8 3 H. CpaBHeHMe 3HaUE€HNI BbIPasKeHUN

Ilpeobpasosanue éviparicenuii — 4 u.

9 3H. CBolCTBAa JeVCTBUI HaJl, YMCIaMu

10 4 u. CBoliCTBAa JeVICTBUI HaJl, YMCIaMu

11 4. TosxkpectBa. TokmecTBeHHbIEITPEOOPA3OBAHMS
BbIpasKEHU

12 4. TosxkpectBa. TokmecTBeHHbIEITPEOOPA3OBAHMS
BbIpasKeHU

13 5H. KontponbHas padora Nel. Tembr 1-2

WnmocTpupoBaTh ¢ TOMOIIBIO KPYTOB Jitjiepa COOTHOIIIEHE
MEKAY MHOKECTBaMM HATYPaJIbHbBIX, IEJIbIX, PAllIOHATbHBIX
ymces1. Mcroap30BaTh TEOPETUKO-MHOKECTBEHHYIO CMMBOJIUKY
IJIS 3aICH COOTHOLIEHUI MeKAYy MHOkecTBamMu. CpaBHMBATD
paloHaIbHbIE UMCJIA, BBITIOJHATh C HUMM apudMeTnIecKue
IeNCTBUS.

[TpencTaBiaTh palyoOHaIbHbIE YMC/Ia BBUIE O€CKOHEUHbIX
IeCSITUYHBIX Iepuoandeckux npobeii. [IpuBoauTh mpumepbl
HeIepUOaNIeCKUX AeCITUUHBIX OPOOeii.

Haxomutb 3HaUeHMS YMCIIOBbIX BBIPAXKEHW, a TAKKE
BBIPaKEHMI C TIEPEMEHHBIMY TTPY YKAa3aHHBIX 3HAUEHUSIX
nepeMeHHbIX. VICrob30BaTh IS 3aMCH Pe3YJIbTaTOB CPaBHEHUS
4yuces 3HakKU >, <, >, S,

BoimonHaTh npocTeiiie mpeodpa3’oBaHms BhIPasKEHUI:
IIPUBOANUTD MOAOOHBIE CIaraeMble, PaCKPbIBaTh CKOOKM B CyMMe
¥ PA3HOCTY BbIpayKeHMIA

YpaeHeHus1 ¢ 00HOU nepeMeHHOT - 7 U.

14 5H. YpaBHeHME U ero KOpHU

15 5H. JluHeltHoe  ypaBHeHME C OJIHO
TepeMeHHOM

16 6 H. JluneiHoe  ypaBHeHUME  C OJHOU
IepeMeHHOM

17 6 H. Perrenne 3agay ¢ MOMOIIbIO YPaBHEHUI

18 6 H. Periienne 3amay ¢ MOMOIIbIO YPaBHEHMI

19 7 H. Perrenne 3agay ¢ MOMOIIBIO YPaBHEHUI

20 7 H. DopMyJibl

PemaTh ypaBHeHUS BHJAA ax = b NpU pPasJIUUYHBIX
3HAaYEeHHUSX a U b, a TakKe HeCJOXHble YpaBHEHUS,
cBojsdlMecs K  HUM. Hchnosib3oBaTh — anmapar
YypaBHEHUM [Jid  pellleHHWs  TEeKCTOBbIX  3ajay,
WHTEPNpPETUPOBATh pe3yJbTaT. PellaTb MNpPaKTUKO-
OpPHMEHTHUPOBAaHHbIE 33/]la4H, B TOM YUCJIe HA IpOOU U Ha
NpPOLIEHTHI




21

7 H. ‘

\ KonTtponbHas padora Ne2. Tema 3.

dyHkuuu - 12 4,

Dynkuuu u ux 2pauxku — 5 u.

22 8 H. HucnoBble IPOMEKYTKH

23 8 H. Uto Takoe QyHKIUS

24 8 H. BbruvcieHre 3HaYeHUN QYHKIIAM 10
dbopmysie

25 9 H. I'paduk GyHKIHM

26 9 H. I'padux QyHKIIHN

Juneiinas ¢pyuxkuyus — 6 u.

N306paskaTh uMCIOBbIE TPOMEXKYTKM HAaKOOPAMHATHONM TPSIMOA,
3a[1aBaTh MX C TIOMOIIbIO HEPABEHCTB. BBIUMC/ISATH pacCTosiHME
MEXIYy OBYMSI TOUKaMM KOOPAMHATHOM MTPSIMOM.
[TpumeHsTh  rpadmueckmii  crmocob6  mjs

pasHooOpa3HoOi  Ku3HeHHOW  mHbopmauunu.  OBiameBaThb
GYHKUMOHAIBHOM —~ TEPMMHOJIOTMEN,  BBIYMCISATh  3HAUEHMUS
byHKIMM, 3a7aHHOV (OPMYJION, COCTABJISITD TAOJIMUIIbI 3HAUEHWMIA

npencraBJIEHUA

27 9q. TIpsiMas POMOPIMOHATBHOCTD U €& rpadyk dyakoum. Haxomutb o rpadmky ¢GyHKUIMKM 3HaYeHue (QYHKIUK
28 10 1. TIpsMast TPOTOPIMOHANBLHOCTD I €6 rpabuK 0 33JaHHOMY 3HAaUeHMIO apryMeHTa, pellaTb OOpaTHYIO 3a7auy.
29 10 1. TIvneitHas GyHKIMA 1 e rpaduK Crpoutb rpaduky MOpPSIMON MPONOPLMOHANLHOCTH, JIMHETHON
30 10 . TTnHeitnast byHKIMs 1 €8 rpaduK CIJYHKLU/Hf u GyHkuMM y = |[x|, ommMChIBaTb CBOMCTBA 3TUX
31 115 Bamanue GYHKLMM HECKOMbKIMM BOpMYTaMi byuxuui. IloHuMaTe, Kak BJIHAET 3HAK E(OBCI)(l)I/ILU/IeHTa k (k +
32 1 Bananue YHKIMI HECKOIbKIMM hOpPMYIamu 0) Ha pacnoJiokeHHe B KOOPJAHWHATHOMN [710CKOCTH rpaduka
33 115 KonTponnsaas pa6ora Ne3. Tembr 4-5 byHKUMY y = kX, KaK 3aBUCUT OT 3HaueHnH k v b B3auMHoOe
pacnoJsiokeHue rpadUKoB JBYX QYHKLUUN BUja y = kx + b.
WHTepnpeTHpoBaTh TIpaduKU peasibHbIX 3aBUCUMOCTEH,
onucbiBaeMbIx popmysamu Bupay = kx, rne k# 0, uy = kx +
b
CreneHb ¢ HAaTypaJbHbIMIIOKa3aTesieM — 11 u.
CmeneHns u e€ ceoiicmea — 5 u.
34 12 H. OmnpeneneHne cTeneH ¢ HaTypaabHbIM BbluvcaaTh 3HayeHUs BbIpaXkeHUHM BUAA a', Trae a -
MMOKa3aTeemM MPOM3BOJIBHOE YMUCJIO, N —HATypaJibHOE YUCJI0, B TOM YHUCJE C
35 12 H. YMHOXeHMe U [IeJieHre CTeleHen MOMOIIbI0 KaJIbKYJISATOPA.
36 12 1. VMHOsKeHMe U [ieJieHre CTeleHeil @®opmynvpoBaTh, 3alMCbiBaTh B CUMBOJIMUECKOW dopMe U
37 13 1. BosBenenmne B cTenieHb IPOM3BEIEHMS Y CTEIIEHN 060CHOBBIBaTb ~ CBOWCTBA  CTENEHW C  HATypaJbHbIM
38 13 1. BosBefieHIe B CTelleHb IPOM3BEeHNS 1 cTereHy | I0KasaTeseM.  [I[pUMeHATb  CBOWCTBA  CTEeNEHU IS

Oo0nounenst — 5 u.

39 13 1. OpHouIeH U ero CTaHJaPTHBIN BUL,

40 14 u. VYMHOKeHre ogHOWIeHOB. Bo3Begenne
OIHOUYJIEHA BCTENEHb

41 14 u. VYMHOKeHre ogHOWIeHOB. Bo3Begenne

npeobpa3oBaHUs BbIPpAXKEHUU. 3aMUCbIBAaTh OOJIbIIIKE YHKCJIa
¢ noMouplo creneHed yucaa 10. BeINOJHATE YMHOXeHUe
OZITHOYJIEHOB U BO3BeJIeHHE O/IHOYJIEHA B CTENIEHb.

Ctpouthb rpaduku OGYHKIUH y = x2 m y = x3. Pewmartsb
rpaduyecku ypaBHeHusBuga x2 = kx + b, x3=kx + b, rae




OIHOUYJIEHA BCTENEeHb kv b - HeKOTOpBIE YKCIa
42 14 1. OYHKIUUN Y = X u y= X U UX rpabukmu
43 15 u. O mpOCTBIX U COCTABHBIX UMCIIAX
44 15 H. KouTponbHas pa6ora Ne4. Tembl 6-7
MmuorouieHnbi — 18 u.
Cymma u pasHocms MHO20U1eH08 — 4 u.
45 15 H. MHoOrouJjieH ¥ ero CTaHJapTHBIN BUL, 3anuceiBaTb MHOrOYJIEH B CTaHAApPTHOM BH/JE,
46 16 H. CroskeHue ¥ BIYUTAHME MHOT'OUYJIEHOB onpenensaTb CTeleHb MHOTOYJIeHa. BbINOJHATH
47 16 1. CJj105keHye 1 BbluMTaHye MHOIOUJIEHOB C/IO)KeHWe M BbIYUTAaHUE MHOTOYJIEHOB, YMHOXeHUe
48 16 H. CroskeHye 1 BbIUUTAHME MHOTOYJ/JIEHOB OJHOYJIEHa Ha MHOTI0YJIEH. BBINIOJIHATE pa3JjioxkeHue
Ipouseedenue odHoUIEHAU MHO20UIEeHA — 6 U, MHOI'04YJIEHOB HAa MHOXHUTEJIH, UCIO0JIb3ysl BbIHECEHUE
49 17 u. VMHOKeHMe OJHOWIeHa Ha MHOI'OYJIeH MHOXHUTEJIA 3a CKOOKHW. I[IpuMeHATb JedCcTBUA C
50 17 . VMHOXeHMe OIHOYIeHa Ha MHOTOUWIeH MHOr04JI€HAMHU NPH PEIIEeHHUH 3a/iad, B 14aCTHOCTH, IIPH
51 17 1. VMHOXeHMe OfHOWIeHa Ha MHOFOWIEH pelleHUH TEKCTOBBIX 33/1a4 C MIOMOIIbI0 yPaBHEHU N
52 18 H. Brinecenne o6111ero MHOKUTEIIS 38 CKOOKMU
53 18 H. BriHeceH1e 0611ero MHOKUTEIS 38 CKOOKMU
54 18 H. Brinecenne o6111ero MHOKUTEJIS 38 CKOOKMU
55 19 H. KouTtponbHuas pa6ora Ne5. Tembr 8-9
IlIpou3seedenue mHozouNEHOE — 6 U.
56 19 1. YMHOXeHHe MHOTO4YJIeHA Ha MHOT'0YJIeH BBINOSHATE ~ YMHOKEHME  MHOTOWIeHa Ha  MHOTOYJIEH.
57 19 H. VMHOKeHHe MHOTO4YJIeHa Ha MHOTO4YJIeH Boimonuars pasJjio>KeHnue MHOI'O4YJIEHOB Ha  MHOXXUTEJIN,
58 20 H. YMHOKeH1e MHOro4YJIeHa Ha MHOToYIeH MCIIONIb3YSl BBbIHECEHME MHOXUTEISI 3a CKOOKM U CIOCcob
59 20 u. PasynoxxeHde  MHOrodjeHaHa MHOXXHUTeEJIHU I'pYyNIMPOBKA.
C10CO60OM IPYIIUPOBKY ITpuMeHATH AENCTBUS C MHOTOYJIEHAMMU IIPY pellleHuy 3ajJad, B
60 20 H. PasjioxeHue  MHOro4JeHaHa MHOMHUTEJU UacTHOCTH, 1PV PEIIEHMM  TEKCTOBbIX 3anad C  HOMOILIBIO
Coco60M IpyNnIUpPOBKH ypaBHEHNN
61 21 H. Jlenenue ¢ octaTrkom
62 21 H. KonTtponbHas padora Ne 6. Tembr 10
dDopmyJsIbI COKPAIEHHOTO YMHOKeHMs — 18 4.
Keadpam cymmeot u xeadpam pasHocmu — 5 u.
63 21 u. Bo3Benenne B KBagpaT U B KyO CyMMBbI U JlokasbiBaTb (GOPMYJIbI COKPAIEHHOIO YMHOMXEHHUS],
Pa3HOCTM IBYX BbIpakeHMUIA OpUMEHATh UX [Js1 [peoOpa3oBaHUM  LeJbIX
64 22 H. Bo3sBenenne B KBazmpaT M B KyO CyMMBbI U BbIp@XKEHUH, a TaKKe [JI1 Pa3/I0KeHUs MHOTOYJIEHOB




Pa3sHOCTU JIBYX BbIPAsKEHUN HaMHOXUTeJu. Mcnosib30BaTh Npeobpa3oBaHUSA LieJIbIX

65 22 H. Bo3Benenne B KBazgpaT U B KyO CyMMBbI U BbIpaXKeHUH npu pelieHuun ypPaBHEHUH,
Pa3HOCTM IBYX BbIpaskeHMUIA JOKa3aTe/JbCTBe TOX/JECTB, B 3aJja4yax HaJeJUMOCTh, B

66 22 H. PasjokeHMe Ha MHOXHUTEJH C IOMOIIBIO BBIYUCJIEHUH [IJI1 3HAUEHUH HEKOTOPBIX BbIPAXKEHHUM C
dbopmysn KBaApaTa CyMMbl M KBajpaTa IIOMOIIbIO KaJIbKYyJIATOPpA
pa3HOCTH

67 23 H. PassoxxeHMe Ha MHOXHUTEJU C MOMOIIbIO

dbopMys1 KBajpaTa CyMMbl M KBajpara
Pa3HOCTH

Pasnocme keadpamos. Cymma u pasHocms Ky606 — 5 u.

68 23 H. YMHOKeHHe Pa3HOCTH [IBYX BbIpaXKEHUU Ha
UX CYMMY
69 23 H. PassiokeHUe pa3HOCTH KBaJpaTOB Ha
MHOXUTEJNHN
70 24 H. PassiokeHUe pa3HOCTHU KBaJpaTOB Ha
MHOXHUTEJNU
71 24 H. Pa3jioxxeHue Ha MHOXXUTEU CYMMBI U
Pa3HOCTH Ky60B
72 24 H. Pa3jioxxeHue Ha MHOXXUTEU CYMMBI U
pa3HOCTH KyOOB
73 25 u. KoutposnbHaas pa6ora Ne 7. Tembr 11-12
IIpeoo6pasosanue uenvixeviparceHuii — 6 u.
74 25 u. [Ipeo6pa3oBaHKue  11€JIOr0 BbIpaXKeHUs B IIpumeHsTH GOPMYJIBI  COKPAIIEHHOTO  YMHOXEHMS  OJIS
MHOTO4JIEH npeoOpa30BaHMii 1eJIbIX BbIPAKEHMH, a TaKKe JJIsl Pa3jlosKeHMUs
75 25 1. [Ipeobpa3zoBaHre  11€/10T0 BbIpaKEHUS B MHOTOUJIEHOB Ha MHOXuTenu. Vcrmonab3oBath npeoOpa3soBaHms
MHOTOYJIEH 1[eJTbIX BBIPASKEHMIT TIPU pellleHny ypaBHEHUM, NOKa3aTebCTBe
76 26 H. [IpuMeHeHUE Pa3JIMYHbBIXCIIOCOOO0B AAJ1s1 TOXAECTB, B 3aJavyaxX Ha OEJIMMOCTb, B BBbIUMCIEHUU [IJIA
pas3JjoKeHUsd Ha MHOXKUTeJIU 3HaYE€HMNM HEKOTOPbIX BbIpa>K€HUM CIIOMOIIIbIO KaJIbKYJISITOPa
77 26 H. [IpuMeHeHUe  PA3JIMYHBIXCIIOCOOOB AJIs
pa3JioKeHUs Ha MHOXUTEJH
78 26 H. Bossenenue nByuineHa B CTCIICHb
79 27 H. Bossenenue nBywieHa B CTEIEHD
80 27 H. KontposnbHas pa6ora Ne 8. Temsbr 13

CucreMbl IMHEWHBIX YpaBHeHui — 15 4.




Juneiinvie ypasHeHuss ¢ 08yMs hepemMeHHbIM U UX cucmemsl — 5 u.
81 27 H. JluHeliHOe  ypaBHeHUe C JByMd OnpepenaTtb, fABJASETCA JM Mapa 4YUCeJ pelleHUueM
[1épeMEHHbIMH ypaBHeHUsd C [JByMs IlepeMeHHbIMU. HaxoguTb nyTém
82 28 H. JluneiiHoe  ypaBHEHHE C IByMs nepe6opa IeJible pelieHds1 JIMHEHHOro ypaBHEHHUsI C
I1épeMeHHbIMH JByMs llepeMeHHbIMHU.
83 28 H. ['paduk MMHEeHHOTOYpaBHEHUS C ABYMS CtpouTh rpadMK ypaBHEHUA BUJA
IepeMeHHbIMH ax + by = ¢, rae a # 0, unu b # 0. Pewath rpadpudyeckum
34 28 H. CucTeMbl IMHEHMHBIX ypPaBHEHUH C IByMs CIOCOG60OM CHCTEMbl JIMHEHHBIX ypaBHEHMH C JByMs
nepeMeHHbIMU nepeMeHHbIMU. [[puMeHATH cr10cO06 NOACTAaHOBKU U CIOCOO
85 29 1. CucteMbl TUHEWHBIX YpPaBHEHUH C ABYMS C/I0KEHUSI MPH PElIeHUU CHUCTEM JIMHEWHbIX YPaBHEHUU C
nepeMeHHbIMHU JIByMsi TNlepeMeHHbIMH. PelmaTb TEKCTOBble 3a/jauH,
Pewenue cucmem nuHeliHbIX ypasHeHuil — 9 u. UCIIOJIb3ysl B KayecTBe ajJredpanyecKov MoOJesU CUCTEMBI
86 29 1. Criocob nofcTaHOBKU yPaBHEHUU.
87 29 H. Cnocob nmoACcTaHOBKYU HUHTepnpeTupoBaTh pe3yJbTaT, IMOJYYEHHbIH NpHU
88 30 H. Crocob nmoncTaHOBKU pelleHUH CUCTEMBI
89 30 H. Criocob coskeHust
90 30 H. Cnocob cioskeHus
91 31 H. Perienne 3agay ¢ MOMOIIbIO CUCTEM YpPaBHEHUMI
92 31 H. Perrenne 3aay ¢ MOMOIIIBIO CUCTEM YPaBHEHWIA
93 31 H. Perienne 3agay ¢ MOMOIIbIO CUCTEM YpPaBHEHUMI
94 32 H. JIvHelHble HepaBeHCTBA C JBYMSI
MEPEMEHHBIMY Y UXCUCTEMBI
95 32 H. KouTrponbHuasa pa6ora Ne9. Temsbr 14-15
IloeTOpeHue - 7 4.
96 32 H. [ToBTOpeHme Kypca anrebpsl 7 Kiiacca CpaBHUBaATh palMOHAIBHBIE YMCJIA, NpPENCTaBIeHHbIE B
97 33 H. [ToBTOpeHMe Kypca anrebpel 7 Kiacca pasHOi  ¢dopme; BBIUMUISITb  3HAUEHMS]  UMCIIOBBIX
98 33 H. HToroBast KOHTpOJIbHAsA padoTa BbIpayKEHUI; BbIOMpATh  palliOHa/IbHbIE CIIOCOOBI
99 33 . TToBTOpeHMe Kypca anreGps! 7 Kacca BBIUVCJIEHMII, TTPEOOPA30OBBIBATh OYKBEHHbBIE BBIPASKEHUS;
100 TloBTOpeHMe Kypca anre6pbl 7 Kiacca pellaTh JIMHENHble ypaBHEHMs, NMPUMEHSST HeoOXOoyMble
101 TloBTOpeHIte Kypca areGpsl 7 Kiacca peo6pa3oBaHus; BBITIOJIHATD Pa3/MUHbIe npeo6pazoBaHMi1
102 TToBTOperye Kypca are6psl 7 Kiacca LEeJbIX BBIPAYKEHMII B COOTBETCTBMM C MOCTaBJIEHHOM

1esbio. CTpouTh M unTaTh Ipadmky QYHKIMA, 3aJaHHON
dbopmynamu Buma y = kx u 'y = kx + b; MHTepIpeTMpOBaTh
rpad@uKy peajibHbIX 3aBUMCUMOCTel. PeIliaTh TeKCTOBBIE




3a[auy, B TOM YMCJIe U3 PeabHOM >XKU3HMU, UCIIOJIb3Ysl KaK
apubMeTMuecKne, TaK U aarebparyeckue CIIOCOObBI
pereHus




TEMATUYECKOE ITJTAHUPOBAHUE

8 xiacc (102 u)

HasBanmne
paspena (Tembl) Kypca

OcHOBHOe cofiepsKaHue

OcHoBHbIE BUIbI JeITeJIbHOCTH

(umncno yacoB) 0o0yyvaroumxcs
Yucna u BbIUUCIIEHUS. KBanmpaTHbIi KOpeHb U3 dopmyaupoBaTh onpejesieHue KBagpaTHOrO
KBazgpartHble KOpHU yncia.[ToHstue 06 KOpHSI M3  4YucCia, apnudmMeTnIecKoro

(15 )

MPPpaLMOHAJIbHOM UM CIIe.
HecsaTuuHbIe
MTPUOIV>KEHUST
UPPALMOHATBHBIX YMCeJl.
HericTBUTEIbHBIE YMCJIA.
CpaBHeHMe
IeVICTBUTEJIbHBIX YMCeIT.
Apudmermyeckuin
KBaJpaTHbBIN KOPEHb.

VpaBHeHMe Buaa x2 = a.

CsoiicTBa
apubMeTUIeCKUX
KBaJIpaTHbBIX
IIpeobpasoBanue
UYMCJIOBBIX  BBIPA>KEeHMIA,
coaepKaImx
KBaJpaTHbIe KOPHU

KOpHEN.

KBaJpaTHOT'O KOPHSI.
IIpumeHATH orepalmio M3BJICYEHNST
KBaJ[paTHOTO KOPHSI M3 4YMC/Ia, MUCHOJJIb3YS
IIPpY HEOOXOAMMOCTH KaJIbKYJISITOP.
OueHnBaTh KBaZpaTHbIe KOPHU II€JTbIMU
YMCJIAMU U AECATUYHBIMU TPOOSIMU.
CpaBHUBATDH u YIOPSIAOUMBATD
palyoOHa/IbHbIE ¥ MppalMiOHaJIbHbIE YMCJIA,
3alMCcaHHble C IIOMOIIBIO  KBaJpaTHbBIX
KOPHEI.

HiccnenoBaTh ypaBHeHMe x2 = g, HAXOAMUTD
TOYHbIE U ITPUOIVMKEHHbIE KOPHU NpU a >
0.

HccnepoBaTh CBOMCTBA KBaJApaTHbIX KOPHEN,

IIpoOBOIM YUCJI0BbIC SKCIIEpUMEHTbI C
MCIIOJIb30BaHMEM KaJIbKYJISITOpa
(kommblOTEPA).

HJoxka3bpIBaTh CcBoOMCTBA apudMeTUUECKUX

KBaJ[paTHbIX KOPHEN; IPUMEHSITb WX [JIs
peobpasoBaHMSI BhIPasKEeHMIA.

BbInoHATH IIpeodpa3soBaHMsI BbIPaskeHUI,
coaepsKaImx KBaJipaTHbIe KOPHIU.
BeIipaskaTh 1iepeMeHHbIe 13 TeOMEeTPUUECKUX
u pusnveckux Gopmyi.

BbruuciasaTo 3HaUeHUs BbIpasKeHU,
coaepsKaImx KBaJIpaTHbIE KOpHMU,
MUCITOJIb3YSI npu Heo6XOaMMOCTH
KaJIbKYJISITOP.

Hcnonb3oBaTh B XO#e pelleHMs 3aaau
aJieMeHTapHble TIpeJiCTaB/JeHMs], CBsSI3aHHbIE
C TIPUOIVKEHHBIMM 3HAUEHMSIMM BEJIUMYNH.
3HAKOMUTBCSI €  WCTOPMEM  PasBUTHUSI
MaTeMaTUKMA.

Uncia 1 BbIUMCIEHMS.
Crenenb

C LeJIbIM IOKa3aTe/IeM
(7 9)

CTeneHb C 1IeJIbIM
IOKasaTeJjIeM.
CranmapTHas 3allCh
Yyycia.

Pasmepbl 06beKTOB
OKpYy’Kamolero mmupa (ot
3JIeMEeHTapPHbIX

4acTHUI, JO KOCMUUECKMX

dopmysupoBaTh ornpejaeieHue CTereHu C
1IeJIbIM TTOKa3aTeJsIeM.

IIpeacraBasTh 3anmUch GOJIBILIMX U MajbIX
yyces B cTaHgapTHoM Bune. CpaBHUBaTDH
Yyucya U BeJIUMUYMHBI, 3aI1MCaHHbIe C
ucnoJsib3oBanmem crerenn 10.
Hcnonb3oBaTh 3an0MCh UlCe/]I B CTAHAAPTHOM
BUIe IJIs




00BEKTOB), OJIUTETbHOCTD
IPOLECCOB B
OKpY>KarolieM Mupe.
CBolicTBa CTEIIeH! C
1eJIBIM ITOKa3aTeJieM

BbIpaskeHMsI pa3MepOB OOBEKTOB, IJINTETbHOCTH
MIPOIIECCOB B OKPY>KaIOIIEM MUPE.
dopmynpoBaTh, 3aNMCbIBaTh B
CMMBOJIMUYECKOI (opMe 1 MIIIOCTPUPOBATH
nmpuMepaMM CBOJCTBA CTEIEeHMU

C LIeJIbIM ITOKa3aTesIeM.

IIpMeHATH CBOVCTBA CTEIleHM [IJIs
npeobpasoBaHMsI

BbIpayKeHMI, COMepsKalllMX CTeeHN C LeJIbIM
1oKasaTejieM. BBIMOJIHATD IeMCTBUS C
yyc/iaMi, 3ayMcaHHbIMU B

CTaHJAapTHOM Buje (YMHOKeHMe, JejieHne,
BO3BeJIeHlMe B CTEIeHb)

Aurebpanyeckue KBagpatubiii  TpéxwieH. | PacrosHaBaTh KBaJipaTHBIM TPEXUJIEH,

BbIPaKEHMS. PasnoskeHre KBaipaTHOTO | yCTaHAB/JIMBATh BO3MOKHOCTb €ro Pa3jIosKeHUS

KsagpaTtHbiin TpEXYJieHa Ha | Ha MHOXXUTEJIN.

TPEXUWIEH MHOXUTEN PackiaagpIiBaTh Ha MHOKUTEIN

(5 ) KBaJPaTHbIN TPEXUJIEH C HEOTPUIIATETbHBIM

IVICKPYMMMHAHTOM

Anrebpanueckue Anrebpanueckass ApoOb. | 3amMchIBaTh ajirebOpanveckye BbIpasKeHMs.

BbIPasKEHMSI. Homyctumble  3HaueHusi | HaxoauThb 06s1acTh onpeneeHus

Ausrebpanyeckast TMepeMeHHbIX, BXOASIINX B | PalMOHAJIbHOTO BbIPpasKeHMUsI.

IpoOb ayirebpanyeckne BbINO/IHATH YMCIOBbIE MMOICTAHOBKYU U

(15 u) BbIPa>KeHMSI. OcHOBHOe | BBIUMCJISITH 3HaueHMe ApoOu, B TOM umcie C
CBOJVICTBO TMOMOIIIBIO KAJIbKYJISITOpa. @OpMyIMpPOBaTh
arebpanyeckor IpoOM. | OCHOBHOE CBOMCTBO aJirebpandecKou Ipodu n
CokpanieHue gpobeii. IIPUMEHSITD €ro JJIsI IpecOpa3oBaHUs
CiiokeHne, BbIUMTaHue, | ApoOeii. BBIOIHATH HeMCTBUSA C
YMHOKEeHMe U JeJjieHue | anrebpamveckumu apoosivmu. [IpumeHsITh
ajirebpanyeckux Opodei. | mpeoOpa30BaHUS BhIpaKEHUI IJIST pelieHus
IIpeobpaszoBanue 3aga4y. BeipaskaTh nepeMeHHbIe 113 QOPMYJI
BbIpa>keHui, copepskammx | (pusmyecknx, reoMeTpuIecKnx, OMMChIBAIOIINX
anrebpanvyeckue Ogpoou OBITOBbIE CUTYALIVIN)

YpaBHeHMs KBampatHoe vypaBHeHue. | PacmosHaBaTh KBajjpaTHbie ypaBHEHUS.

" HEpaBeHCTBa. HemnosHoe KBaJipaTHOEe | 3anmmMcChbIBATh dopmyry KOpHen

KsanpatHbie ypaBHEHNeE. ®dopmysia | KBaZpaTHOTO ypaBHEHMUS; peliaTb

ypaBHEHUS KOpHeN KBaJIpaTHOTO | KBaApaTHbIe ypaBHEHUSI — TIOJHbIe U He-

(15 ) ypaBHEHMSI. Teopema | mosHbIe.
Buera. I[IpoBoauTh TMpOCTENMIINE WCC/I€IOBAHMUS
Pemienne ypaBHEHMIi, | KBaJpaTHbIX YpPaBHEHUIA.
CBOASIIIVXCSI K | Pemratrp ypaBHeHMsI, CBOZMIIMecsS K
KBaJIpaTHBIM. KBaJpaTHBLIM, C IIOMOIIbIO IpeobpasoBaHU
ITpocTreine OpOOHO- | M 3aMEHOV MepeMeHHOI.
paloHaJIbHbIE Ha6roaaTh M aHaIM3UPOBATh CBSI3b MEXIY
ypaBHEHMSI. KOpHSIMM U Kod3dduiimeHTaMu KBaApaTHOTO

Penienne TeKCTOBBIX 3a7ay
C IIOMOILbIO KBaJpaTHbBIX
YpaBHEHUIA.

ypaBHEHMUSI.
dopmynaupoBaTb Teopemy Buera, a Takke
obpaTHYIO  TeopemMy, TMPUMEHSITb  3TU
TEeOpEeMBI JiJISI pellleHus 3a1adu.

PemiaTh TeKCTOBBIE 3ajauM areGpanuecKum
CIIocoboM:  TMepexoauTb OT  CJIOBECHOM
bopmynmpoBru YCJIOBUSI 3amaun K




aJireGpanyecKkon MOJIeNn MMyTEM
COCTaBJIEHUS ypaBHEHUS; peliaTh
COCTaBJIEHHOE ypaBHEHME;

MHTEPIPEeTPOBaTh pe3yJsbTar.
3HAKOMUTBCS C MCTOPMEN DPasBUTHS areOphl.

YpaBHeHUS
Y HepaBeHCTBa.
Cucrembl ypaBHeHUM

(13 u)

JlunetHoe ypaBHeHUE C
IBYMsI  IIepeMeHHbIMU,
ero rpaduk, IIpUMEpPLI
pelleHMs] ypaBHEHUI B
LEeJIbIX YMCIax.

Peitenne cucrem pnByx
JIMHEMHBIX YypPaBHEHUI C

OBYMSI rnepeMeHHbIMMU.
ITpumepsbI pelieHus
CUCTEM HeJIMHEHbBIX
ypaBHEHUI  C OBYMSI
rnepeMeHHbIMU.
I'padmueckas
MHTEepIpeTauus
ypaBHEHUS d IBYMSI

IepeMeHHbIMM U CUCTEM
ypaBHeHUI C IBYMSI
repeMeHHBbIMU.

Penienne TeKCcTOBBIX 3a7ay
C  IOMOUIBIO CUCTEM
ypaBHEHUI.

Pacnio3HaBaThb JiMHEHbIE YPaBHEHMS C IBYMSI
repeMeHHbIMMU.

CrTpouthb rpaduky JUMHENHBbIX ypaBHEHUN, B
TOM 4YMCJIe

UCIO0JIb3ysl UG POBbIe pecypcChbl.

PasnuuaTtpb rapasijieibHble "
repeceKarolmecs MpsiMble o ux
YpaBHEHMSIM.

Peuiatsb CUCTEMBI IBYX  JIMHEMHBIX
ypaBHEHUI C  OByMS rnepeMeHHbIMU

IIOLCTAaHOBKOM M CJIOSKEHVEM.

PemaTs mnpocreniiine cucTeMbl, B KOTOPbIX
OHO W3  ypaBHEHU He  gBJISIeTCs
JIMHEHbIM.

I[IpuBoauTH rpamuecKyio MHTEePIpeTALNIO
pellleHus] YpaBHEHUSI C OABYMsS IlepeMeHHbIMU
M CUCTEM ypaBHEHMI C OBYMS ITepeMeHHbIMU.
Penrath TeKCTOBBIE 3aJauyM ajireOpanvecKuM
CIIoCo6OM.

YpaBHeHUS
" HEpaBeHCTBa.
Hepasencrsa (12 u)

UncioBble HEpaBEHCTBA U
X CBOVICTBA.
HepaBeHcTBO ¢ ogHOM
nepemMeHHoM. JIuHelHbIe
HepaBeHCTBa C

OJHOM IepeMeHHON " UX
pellieHue. CucreMbl
JIVMHEMHBIX HEepPaBeHCTB C
OJJHOM IIepeMEeHHON M UX
peliieHue.

HN3ob6paskeHne perieHmust
JIMHEMHOI'0 HepaBeHCTBa
U UX CUCTEM Ha

YMCJIOBOM IIPSIMOIA.

dopmynupoBaThb CBOMVCTBA YMCIIOBBIX
HEpaBeHCTB, WUIIOCTPUPOBATbL MX  Ha
KOOPAMHATHOM MPSIMOI, JOKa3bIBaTbh
anrebpauuecku.

I[IpymMeHSTHh CBOMCTBA HEPaBEeHCTB B
pereHus 3amad.

PeunraTrp JjuHelHbIE HEpaBEHCTBA C OIHOM
rmepeMeHHOM, U300pa>kaThb pellieHne
HepaBeHCTBa Ha UMCJIOBOM IIPSIMOIA.

PemraTp cucremnl JIMHEMHBIX HEPABEHCTB,
U306paskaTh pellleHre CUCTEMbl HEPaBEHCTB
Ha YMCJIOBOM MPSIMOJA.

xoze

DYHKUIUN.
OcHOBHBIE
TTOHSTUS

(5w

[MonsTre GbyHKUIMN.
Ob6macTb
orpenesieHns: ¥ MHOKECTBO
3HaAUYeHU QYHKIUMN.
Cnocobbl 3amaHus
byHKUIMIN.

I'paduk yHKRIIUN.
CgoiicTBa
GYHKIUM, UX
oTobpaskeHue Ha
rpaduke

Hcnonb3oBaTh (GYyHKIMOHAIBHYIO
TEePMMHOJIOTHUIO ¥ CMMBOJIMKY.
Bourumnciasite 3HaueHUss QyHKUMI, 3aJaHHBIX
dbopmynamu (Ipy HEOOXOIMMOCTHU
MCIIOJIb30BaTh KaJIbKYJISITOP); COCTABJ/IATH
TaOIMIbI 3HAYEHUM DYHKIMNA.

Crpoutpb nmo Toukam rpaduru GyHKINNA.
OnuchiBaTh CBOMCTBA (QPYHKIMM Ha OCHOBE €€
rpa¢dmIecKkoro mpeacTaBieHUsI.
HUcnonab3zoBaTh (QyHKIMOHATBHYIO
TePMMHOJIOTUIO ¥ CUMBOJIMKY.
HUccnegoBaTh nipuMepsl rpadmKoB,




OTpaskalolIMX peajibHbIE MPOLECChI U SIBJIEHMUSI.
ITpuBOAUTH IpMMePHI MPOIIECCOB U
SIBJIEHUI C 3aJaHHBIMM CBOVCTBaMMU.
Hcnonb3oBaTh KOMIIBIOTEPHbIE IPOTrPAMMbBI
IS TIOCTpOeHUst TpadMKOB GYHKIUNI U
U3YUYEHUST UX CBOMCTB

DyHROUN.
UncioBblie
byHKINN
(9 v)

UTeHne U MOCTpPOEHNE
rpaduKoB

dyHKUMIA. [Tprmepsl
rpadukosB

byHKRUMI, OTpasKaroLINX
peaJibHbIE MTPOIIECCHI.
DYyHKUMM, OMMCBHIBAIOIINE
pSIMYIO U OOpaTHYIO
MIPOIOPLIMIOHAIbHbBIE
3aBUCUMOCTHU, UX
rpacpuru. I'unep6osia.
'paduk GyHKOUU Y = X2.
DOyHKUMK y = x2, y
= x3,y = rx,y=/x/;
rpadmnyeckoe peleHne
ypaBHEHUM U CUCTEM
YPpaBHEHMIA.

Haxoauts ¢ momonibio rpadpmra GyHKIUN
3HaueHye OJJHOM M3 pacCMaTpPUBaeMbIX
BEJIMUMH MO 3HAYEHUIO APYTO.

B HecnOXHBIX C/lyyasix BbIpa’kaTbhb
¢dopmyioit 3aBUCUMOCTD MEXKIY
BeJIMUMHAMU.

OnuceIBaTh XapakTep M3MEHEHMUSI OJHOM
BeJIMUMHBI B 3aBUCMMOCTU OT U3MEHEHMUSI
IPYTO.

Pacno3HaBaTh BUIbI M3yuaeMbiX (QYHKIIMINA.
IToka3pIBaTh cCXeMaTUYeCKHU IOJIOKEHEe Ha
KOOPJAMHATHOM TVIOCKOCTU T'padmKOB

byskumin  Bupa: y = x2, y = x3, y=kx,
y=/x/.
HUcnonb3oBaTth (GYHKIIMOHATIBHO-

rpaduueckue npencTraBIeHUsS [JIs1 pelIeHUs
M UCCIefOBaHUsS ypaBHEHUM U  CUCTEM
ypaBHEHMIA.

IIpumensTh uudpoBbie pecypchl A1
MOCTpOeHus rpadMKOB (PYHKITNIA.

IToBTOpEHME U
obob1eHne
(6 4)

[ToBTOpEHME OCHOBHBIX
IOHSATUN n MEeTOLOB
KypcoB 7 u 8 KIaccos,
0600611IeHMe 3HaHUI.

Bbioupars, NIPUMEHSITh,
CIIoCo0bI CPaBHEHMST UMCe,
mpeob6pasoBaHUM BBbIpasKEHUMN,
ypaBHEHMIA.

OcyuiecTB/ISITH CaMOKOHTPOJIb
BBITIOJIHSIEMBIX [TE€MCTBUII U CaMOIIPOBEPKY
pesyabTaTa BbIYMCJIEHMI, ITpeobpasoBaHMMA,
IMTOCTPOEHMIA.

Pemrate 3amaum w3 peayibHOM JKU3HU,
MNPUMEHSATh MaTeMaTUJYecKue 3HaHusS IJIs
pellleHus 3aau U3 IPyTrux IpegMeTOoB.
Pemiatp TekcTOBBIE 3ajJauyu, CpPaBHUBATD,
BBIOMPATh CIIOCOOBI pPelleHNsT 3aIaun.

OLIEHMBATh
BBIYMCJIEHU,
pelIeHuns

TEMATUYECKOE ITIJTAHUPOBAHUE
9 xiacc (102 u)

HasBanue
pasnesna (TeMbl) Kypca
(4nciio yacos)

OcHoBHOe copepskaHue

OcHoBHbIE BUIbI IeITeJIbHOCTI
00YYaIOIIMXCS

Ymcsia 1 BbIUMCIICHUS.
HericTBuUTe/NIbHBIE UMCIIA
(9 v)

PannonasnpHble uncra,
UppalMoHaJbHble Y1Ca,
KOHEYHbIe "
OeCcKOHEeYHbIe JeCsITUYHbIe
Ipobu. MHOKeCTBO

Pa3BuBaThb npeancraBJIeHMsI O UYMcCIaX: OT
MHO>XeCTBa HAaTypaJIbHbIX 4YMcCeJI 00
MHO>KeCTBa IJZ[EI‘/JICTBI/ITE)’II)HI)IX ymceJI.
O3HAaKOMUTBCSI C BO3MOYKHOCTBIO
IpeagcTraBJIEeHUA ,Hel‘/JICTBI/ITe.TIbHOI‘O yncja Kak




IEeMCTBUTENbHBIX YMCeT;
IelCTBUTE/IbHbIE

yyciia Kak 6ecKOHeuHbIe
OecsITUUHbIe OPOOMu.
BszanmHO omHO3HauYHOE
COOTBETCTBUE MEKIY
MHO>KeCTBOM
OeMCTBUTEIbHBIX

yycesa ¥ MHOKEeCTBOM
TOYEK KOOPIAMHATHOM
ITPSIMOJA.

CpaBHeHne
IeMiICTBUTEIbHBIX UlMCell,
apudmMeTMIeCcKre eiCcTBUS
C IeICTBUTEJIbHbIMU

Y1 CIaMMU.
[IpubmkeHHOE 3HAaYEHME
BEJIMUMHBI, TOUHOCTD
MTPUOJIVIKEHMSI.
OkpyrjieHue umcel.
IMpuknaka n

OlleHKa pe3yJIbTaTOB
BbIUMCJIEHUIA.

GEeCKOHEYHOV TeCITUIHOM Ipodu,

NPUMEHATh OeCSITUUHbIE TTPUOIKEeHNS
pPalMOHAJIbHBIX M UPPAlMOHAIbHBIX UMCeJl.
HN3o06pa>kaTh qelicTBUTEIbHbIE UMCIa
TOUYKAaMM KOOPAMHATHOM MPSIMOA.
3anuceiBaTh, CPAaBHMBATh ¥ YIOPSAOYMBATh
IeCTBUTe/bHbIE YlMCIa.

BbInostHATH, coueTast YCTHBIE U
MMMCbMEHHbIE TTPUEMBI,

apudmeTuecKue NeCTBUA C
palMOHAJbHBIMM UMC/IaMI; HAXOAUTh
3HAUYEeHUS CTeIIeHel C LieJIbIMM ITOKa3aTe IIMM
Y KOpHEeN; BBIYMUCISATh 3HAUEHMST UMCIOBbIX
BbIPasKEeHMIA.

I[TonyunTs nmpeacTaBjieHNUE O 3HAYMMOCTHU
IEeJICTBUTEJbHBIX UMCeJI B IPAKTUUECKOM
IesiTeJIbHOCTY 4yejIoBeKa.

AnanusupoBars U gejIaThb BbIBOJbI O
TOYHOCTU NPUOIMKEHUS OeICTBUTEIbHOIO
Yyycia Mpy pelieHnn 3agau.

OKpyIaAaTh NeMCTBUTEbHbIE YMCIIA,
BBINOJITHATDh NPUKUAKY pe3ysbTaTa
BBIUMCJIEHMI, OLEHKY 3HAUYeHUI UYMCIIOBBIX
BbIpasKEeHUIA.

3HAKOMUTBHCS C MUCTOPUEN Pa3BUTHS
MaTeMaTUKM.

Y paBHeHMsI JIuHelHOe ypaBHEHMe. OcBanBaTp, 3alIOMMHATh ¥ MPUMEHSTH
¥ HepaBeHCTBa. Penrtenne ypaBHeHMU, rpaduuecKue METOAbI TIPU PeIeHUN
Y paBHeHMsI CBOJISIIIIXCS K ypaBHEHMIi, HEPABEHCTB U UX CUCTEM.
C OJTHO JIMHEHbBIM. Pacnio3naBarTh 1iesible U OpOOHBIE ypPaBHEHMSI.
nepeMeHHOMN KBagpaTtHoe ypaBHeHMe. PemraTp iMHeVHbIE M KBaJApaTHbIE
(14 u) Perntennie ypaBHeHUH, ypaBHEeHUSsI, YypaBHEHUS, CBOISIIMECS K HUM,
CBOJISIIIIVIXCSI MpoCTeNIe POOHO-pAMOHAIbHbIE
K KBaJApaTHbBIM. ypaBHEHMSI.
BukBagpatHbie IIpepsaraTh BO3MOXKHbBIE CITOCOOBI peIeHMsT
ypaBHEHUSI. TEKCTOBBIX 3a7]a4, 00CYKAATh MX M pelIaTh
[Tpumepsl peleHUs TEKCTOBbIE 33[lauM Pa3sHbIMM CITOCOOaAMMU.
ypaBHEHMI TpPeThben " 3HAKOMMUTBCA C MCTOPMEN Pa3BUTHS
YeTBEPTON CTeIleHein MaTeMaTUKN.
pasjIoKeHMneM Ha
MHOXUTEJIN.
Pemenne npoGHO-
paIMOHaIbHBIX
YpaBHEHMIA.
Penienne TeKCcTOBBIX 3a7a4
aJire6bpanyeckuM MeTOJIOM.
YpaBHeHUs JIuHeltHOe ypaBHeHME C OcBauBaTh U NPUMEHSITb MPUEMBI peIlIeHMs

¥ HepaBeHCTBA.
CucreMbl ypaBHEHUN
(14 )

IBYMS TIEpEMEHHBbIMU U
ero rpaduk.

Cucrema OBYX JIMHEMHBIX
ypaBHEHUI C IBYMS
NepeMeHHbIMU U

CUCTEMbBI IBYX JIMHENHBbIX YPaBHEHUI C
IBYMSI TIepeMeHHBbIMU U CUCTEMbI IBYX
ypaBHEHMI, B KOTOPbIX OJTHO YpaBHEHME
He SIBJISIeTCST IMHENHbIM.

HUcnoab3zoBaTh QYyHKIMOHAIBHO-




eé pelreHne. PemnieHne
CUCTEM IBYX YpaBHEHMUIA,
OJTHO U3 KOTOPBIX
JIMHEMHOoe, a Apyroe —
BTOPOJ CTEIleHMN.
I'padhnueckas
MHTEePIIpeTaLys
CUCTeMbl ypaBHEHUI C
IBYMSI TepeMEeHHbIMU.

rpaduyeckue IpeacTaBJIeHNs IS pelleHUs U
MCCIefOBaHUSI YPAaBHEHMII M CUCTEM.
AHamM3upoBaTh TEKCThI 3aJlay, peliaTh X
aarebpanvyecKMM CIOCOOOM: MepPexXoaUTh OT
CJIOBECHOV (OPMYJIMPOBKM YCJIOBUS 3adauM K
aJire6bpanyeckoy MOJIeJI IMYTEM COCTaBJIEHMS
CHCTEeMbI YpaBHEHMI; pellIaTh COCTAaBJIEHHYIO
CUCTEMY YpaBHEHMUI; MHTEPIPETUPOBATH
pesyJbTar.

3HAKOMUTBHCSI C MUCTOPUEN Pa3BUTHUS
MaTeMaTUKM.

YpaBHeHMUS UncioBble HepaBeHCTBA U | UMTaTh, 3aMMCHIBATh, IOHMMATh,
" HepaBeHCTBa. X CBOMCTBA. MHTepnpeTupoBaTh HEPABEHCTBA;
HepaBeHcrBa JIuHelHbIe HEpPABEHCTBA C | MCIIOJb30BaTh CMMBOJIMKY Y TEPMUHOJIOTUIO.
(16 a) OIOHOM IIepeMeHHOM U MX | BBIMOJHATH Mpeo6Gpa3oBaHMs HEPABEHCTB,
pelieHue. MCII0/Ib30BaTh /i1 TpeoOpa3oBaHMsI CBOMCTBA
Cucrembl JIMHEMHBIX | UYMUCIOBBIX HepaBeHCTB. Pacmo3HaBaTh
HepaBeHCTB C OOHOW | JIMHENHbIE U KBAaJpaTHbIe HEPaBEHCTBA.
repeMeHHOM " ux | PemiaThb nuHelHble HEPABEHCTBA, CUCTEMBbI
peliieHue. JIMHEMHbBIX HEPAaBEHCTB, CMCTEMbI HEPABEHCTB,
KBagpaTHbie HepaBeHCTBA | BKJIIOUAIOIIMX KBaJpaTHOEe HEPaBEHCTBO, U
U UX pellieHune. pelaTh UX; 00CYXAATh ITOJyUYEeHHbIE
I'padpnueckas pelleHusl.
MHTepITpeTaus HNszo6pakaTh pelleHne HepaBeHCTBA U
HEepaBeHCTB U CHUCTEM | CUCTeMbl HepaBEeHCTB Ha UMCJIOBOM ITPSIMOI,
HepaBeHCTB C [OBYMS | 3amMCbhbIBaThb  pelleHrMe C  ITOMOIIbIO
rnepeMeHHbIMU CHMBOJIOB.
PenraTh KBafipaTHbIie HEPABEHCTBA, UCIOJIb3YS
rpaduyeckue npencTaBaeHus.
OcBauBaTh ¥ IPUMEHSTh HepaBeHCTBA
MpyU pellieHuu pas3JInyHbIX 3a7ay, B TOM
yuciie IMpakTUKO-OPUEeHTUPOBAHHBIX
OYHKIUU Ksanpatuunas Pacno3HaBaTh BUIbI M3y4yaeMbIX GYHKIIUIA;
(16 u) byHKIIMA, eérpadUK 1 WUIIOCTPUPOBATH CXeMaTUYeCKH,

cBoyicTBa. [lapaboua,
KOOPOMHATHI BEPIIUHBI
mapaboJibl, OCh
CUMMEeTPUM MMapaboJIbl.
CreneHHble QYHKIIMU C
HaTypPaJIbHbIMU
HoKasaTeJassMu 2 U 3, ux
rpaduKM 1 CBOJCTBA.
I'padukm byHRIIMII: Y
=kx, y=kx + b, y=
Kix , y = X% y=ix ,
v=/x/,y =ax’ +bx+c.

O0'BSICHAITH PACIIOJIOKEHME Ha KOOPIAMHATHOM
IUIOCKOCTU TpadmkoB GyHKUMIM BUAA

y = kx, y=kx + b, y=Fkx =5

bl
y=v\x, y=/x/,y =ax’+bx+C B 3aBUCHUMOCTU
OT 3HaUYeHU KO3(PIUIMEHTOB; OMUCHIBATH
UX CBOMCTBA.

PacniozHaBaTh KBaJpaTUUHYIO QYHKIIMIO

o opmyiie. [IpuBoauTh NpUMepbI
KBaZ[paTUYHBIX 3aBUCUMOCTEN U3 peaibHOMI
SKU3HU, GU3UKU, T€OMETPUN.

BeigBasaTe U 00001IaTH OCOBEHHOCTU
rpadyKa KBagpaTM4HON GYHKUMU y = ax2 +
bx + c.

Ctpoutr u wm300pa’kaTh CXeMaTUUYECKU
rpaduky KBaapaTUIHBbIX (QYHKINIA, 3aJaHHBIX

dopmynamy Buga y = ax2,y = ax2 + q, y =
a(x + p)2, y = ax2 + bx + c.




AHanmM3MPOBaTh U IPUMEHSITH CBOMCTBA
MU3YUEeHHbBIX (QYHKINUI OJIsT UX TIOCTPOEHUSI, B
TOM 4YMCJIe C TIOMOIIbIO HUMPOBBIX
pecypcoB.

Uncnosbie
[10CJIeIOBATEIbHOCTHU
(15 u)

[MousiTue YICJIOBOM
MOCIeJ0BaTETbHOCTN.
3amanue
MOCIeJO0BaTETbHOCTHU
peKyppeHTHO (hOopMYJION
1 GOpMYJION N-TO YjIeHa.

Apudmermueckas u
reomeTrpudeckas
MMpOTrpecCcun.

dopmysnbl  n-ro  4WieHa
apudmMeTn4eCcKomn 178
reoMeTpruuYecKomn
MIporpeccui, CYMMBI
MePBBIX N YWIEHOB.
N3obpaskeHne WIeHOB
apudMeTIeCcKOm u
reoMeTpruYecKoun
Mmporpeccuit TOYKaMM Ha
KOOPOMHATHOM
TIJTOCKOCTMU.

JInHenHbI u

SKCIIOHEHIIMAaJIbHbBIN POCT.
CJIO3KHBIE TTPOIIEHTHI.

OcBauBatp ™ INIpUMMEHATDb IMHIEKCHbIe

0603HaquI/IH, CTPpOUTDH peuyeBbie
BBbICKa3bIBaHUS C MCITIOJIb3OBaHMEM
TEPMMHOJIOT NN, CBSI3aHHO C IIOHATNEM
I10CJIeJOBaTEeJIbHOCTN.

AHanusupoBaTtb GOpPMYJTy n-ro WwieHa
MOCJIeJOBATEbHOCTY UV PEKYPPEHTHYIO
bopMyTy ¥ BBIYUCISITh YWIEHBI
M0CJIeIOBATEIbHOCTEN, 3aaHHBIX STUMU
dbopmysnamu. YcranaBanBaThb
3aKOHOMEPHOCTb B MIOCTPOEHUN
IOC/IeTIOBATEIbHOCTH, €CJI BbIITMCAHBI
TepBble HECKOJIbKO €€ YJIEHOB.

PacniozHaBaTtb apudMeTHUUECKYIO U
reoMeTPUYECKYIO IIPOTPECCUN TIPU PA3HBIX
criocobax 3amaHus.

PeuraTp 3amaun ¢ Mcnosib3oBaHuem (popmyit
n-ro yjieHa apudmMeTUIeCKOM "
reoMeTpUUYeCcKOi PO PeCCuit, CYMMBI
TEePBBIX N YJIEHOB.

HN306paskaTh 4WieHbl MOC/IEI0BATEIbHOCTIA
TOYKAaMM Ha KOOPAMHATHOM TJIOCKOCTMU.
PaccmarpuBaTh mnpumepbl IIPOLECCOB U

SIBJICHUM u3 peaybHOM SKU3HU,
WJUTIOCTPUPYIOIINE M3MeHeHMe B
apudmMeTUIeCcKOmn porpeccun, B
reoMeTpMUYEeCcKOl Mporpeccumu; ms3obpakaTb
COOTBETCTBYIOIIIVE 3aBUCUMOCTU
rpauyecku.

Pemarn 3agzauu, CBsI3aHHbI€ C YMCJIOBbBIMU

MMOC/IeOBATeIbHOCTSIMM, B TOM  4UCJIe
3agaun u3 peayibHOM SKU3HU d
MCIIOJIb30BaHMeM ILIM(PPOBBIX TEXHOJOTUM
(3JIEKTPOHHBIX TabuniI, rpa¢duuecKkoro

KaJIbKYJISITOpA U T.II.).

PemraTh 3amauM Ha CJIOXKHBIE TIPOILIEHTHI, B
TOM YMCJIe 3a0aYM U3 peaslbHOM MPaKTUKA (C
MCIIOJIb30BaHMEM KaJIbKYJISITOPA).
3HAKOMUTBCSI C  MCTOpUen
MaTeMAaTUKM.

pasBUTHS




[ToBTOpEHNME,
obob1ienne,
CUCTEeMaTU3aLINST
3HAHUI

(18 u)

Yucia ¥ BbIYMCICHUS
(3amuch, cpaBHEHME,
IeViCTBUSA C
IeCTBUTETbHbIMM
41cIaMM, 4MCI0OBasI
IIpsiMast; IIPOLIEHTHI,
OTHOILIeHSI, ITPOTIOPLIVMN;
OKpYTJIEHNE,
MIpUOJIV>KeHMe, OLIeHKa;
pellieHlie TeKCTOBbIX
3aJa4 apudmeTniecKuM
criocobom).

OnepupoBaTh MNOHSATUSIMM: MHOKECTBO,
IMOAMHOXXECTBO, orepauumu Ha
MHO’KeCTBaMM; UCIIOJIb30BaTh I'paduyueckoe
IpeacTaBjieHe MHOMKEeCTB [OJISI OIMCaHUS
peasibHbIX IIPOIIECCOB ¥  SIBJIEHUM, TIIpU
pellleHMM 3ama4y U3  OPYTUX  y4eOHbIX
IMpeaMeTOB.

AKTyanmusupoBaTh TEePMUHOJIOTUIO u
OCHOBHBbIE IeCTBUSA, CBSI3aHHbIE C
YUCJAaMM: HaTypaJibHOE UMCJIO, MPOCTOE U
COCTaBHOE YMCJIa, IEeJIMMOCTb HaTypaJibHbIX
yyces, NpU3HAKM OEJIMMOCTHU, LieJioe YMUCIIO,
MOAYJ/Ib UMCJIa, OOBIKHOBEHHAsI M OeCATUYHAs
Ipobu, CTaHIapTHBIN BUT, yucIia,
apudmMeTMUeCKMil KBaApaTHbIII KOPEHb.
BbINO/JIHATL  JIeMAICTBMSI, CpaBHMBaTh M
YHOPSAOUMBATh UlC/Ia, IPEICTaBIsITh 4MC/Ia
Ha KOOPAVHATHOM IPSIMOM, OKPYTJISITh UMCJIA;
BBINIOJIHATDH NMPUKUJAKY U OLEHKY pe3yJibTaTa
BBIUMCJIEHUIA.

Pemnrath TeKCTOBBIE 3a7IaUn

apumMeTMIeCKUM CIIOCOO0OM. PemraTtsp
MpaKTUUYEeCKue 3ajaumn, conepsKalue
MpPOLIEHThI, [OJIM, 4YaCTW, BbIpasKalollue
3aBUCUMOCTM: CKOPOCTb — BpeMs —
paccTtossHMe, IleHa —  KOJIMYeCTBO —
CTOMMOCTb, OOBEM pabOThl — BpemMs —

IIPOM3BOAUTE/ILHOCTDh TPY/Ia.
Pa3oupaTh peasibHble KM3HEHHbIE CUTYaAIUM,
dopmynaupoBaTh X Ha sI3bIKE MaTE€MaTUKM,
HaxXoauTh pellieHue, IIPUMEHSISI
MaTeMaTUJYeCKUn amrapar,
VHTEePIPEeTUPOBATh Pe3y/IbTar.

Anreopanueckue
BbIpa>kKeHUs
(ipeob6pasoBaHme
ajnredbpamyeckux
BBIPAKEHU, TOYCTUMbIE
3HAUYEeHMS)

OnepupoBaTh MOHATUSIMM: CTEIIEHb C 1€JIbIM
ToKasaTeyieM, apudMeTUUeCKuil KBaapaTHbIN

KOPEHD, MHOT'OWIEH, anre6panyeckast
Ipob6b, TOXKIECTBO.

BpInmosHATH OCHOBHbIE OeCTBUSI:
BBITIOJTHATD pacUYeThl o dbopmyiam,
1peo6pa3soBbLIBATH 1eJible, IpOGHO-
palyoHasIbHbIe BbIPAKEHMST ¥ BbIPAKEHUST C
KOPHSIMM,  peaJiM30BbIBAaThb  pasjioKeHue

MHOTOUYJIEHa Ha MHOKUTEJIM, B TOM YICJe C
MCIOJIb30BaHMEM bopmyn pa3HOCTU
KBaJpaTOB M KBaJpaTa CyMMbI U Pa3HOCTU;
HaXOOUTb IOy CTUMbIe 3HAYEeHUs
MepeMeHHbIX [JIT JIPOOHO-paIMOHAIbHBIX
BbIpa>keHM, KOPHEN.
MogenupoBaThb C IIOMOILIBIO
peasibHbIe MPOIECCHI U SIBJIEHMSI.

bopmyn




dyarkuumn (nocrpoenne, | OnmepupoBaTb NOHATUAMM:  (DYHKIIMS,

CBOJICTBA U3y4YEeHHBIX | rpaduk byHkUMY, HYJIU byHKIMY,

dyHkIMI; rpaduyueckoe | MIPOMEKYTKU 3HAKOIIOCTOSTHCTBA,

pellleHVe YpaBHEHU M UX | MMPOMEXYTKM  BO3pacTaHusi,  YyObIBaHMS,

CHUCTEM) HamOoJsiblllee ¥ HaMMeHbIllee 3HadYeHUs
GQYHKIIMN.

AHanmuM3MpoBaTh, CPaBHUBATh, OOCYKJATh
CBOJCTBa (QYHKIIMI, CTPOUTH UX IpaduKu.

OnepupoBaTthb HOHSITUSIMM: psiMast
ITPONOPIIMOHAIBHOCTD, obpaTHas
ITPOTOPIIMOHAIBHOCTD, JIMHENHAsT (QYHKIIMS,
KBaJpaTUYHasI byHKIMS, nmapabosia,
runepoboJia.

Hcnonb3oBaTrh rpadukmu [Jis OIpeeeHNs
CBOMCTB, IIPOIIECCOB ¥ 3aBUCUMMOCTEN, [IJISI
pemleHMss  3ajad M3 JAPYIMX  y4eOHBIX
MpeIMeTOB " peasbHOM SKU3HU;
MOJeIupoBaTh C IIOMOIIbIO  TI'paduKoB
peasibHbIe MTPOIIECChI U SIBJIEHMSI.

Boipaskatp ¢opmynramm = 3aBUCUMMOCTU
MEeKIY BeJIMYMHAMU

PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS»

IOEJIN U3YUYEHUSA KYPCA

Crnenys mpencTaBJeHHON pabouei ImporpaMme, HauMHas C CEAbMOrO Kjacca Ha ypoKax
reoMeTpuu OOYYAIOIIMIACS YUUTCSI TTPOBOAUTD AOKa3aTebHbIe PACCYKAEHMsI, CTPOUTDb JIOTMYECKMe
YMO3aK/II0UeHMs, TOKa3bIBaTb MCTUHHbIE YTBEPXKIEHUS U CTPOUTb KOHTPIIPMMEPBI K JIOXKHBIM,
MIPOBOAUTDL PACCYKAEHUS «OT IMPOTUBHOTIO», OTIMYATh CBOMCTBA OT NMPU3HAKOB, (hOPMYIMPOBATDH
0oOpaTHbIE YTBEPKIEHMS. Y UYEHMK, OBJIAMIEBIINI MCKYCCTBOM PacCy>KAaTh, OyIeT MPUMEHSITh €ro u
B OKpY’XKalolleir >Xu3HUM. VI B 3TOM COCTOUT BaskHO€ BOCIIUTATEJIbHOE 3HAUeHMe W3YUEHUS
reoMeTpuu, MPUCYyIllee UMEHHO OTEeYeCTBEHHOV MaTeEMaTUYeCKOM IIIKOJIE.

BTopoit 11e/1bi0 M3yYeHus TeOMeTPUM SIBJIIETCS MCITOJIb30BaHNe €€ KaK MHCTPYMEHTa Tpu
pelleHn Kak MaTeMaTU4yeCcKuX, TaK M MPAKTUUECKUX 3a/lad, BCTPEYalolMXCsl B peasbHOM SKU3HMU.
OKOHYMBIIIMIAT KypC TeOMeTpuM IIKOJbHMK [JOJDKeH ObITb B  COCTOSIHUM  OIPEIesUTD
reoMeTpuyeckyr GuUrypy, OmmcaTh CJIOBaMM [AHHBIM YEPTEX MM PUCYHOK, HAUTU IUIONIANb




3eMeJIbHOTO YYacTKa, paCCUMTaTh HEOOXOAMMYIO IJIMHY ONTOBOJIOKOHHOTO Kabess uiu TpebyemMbie
pasMepbl rapaska IS aBTOMOOMJIL. DTOMY COOTBETCTBYET BTOpas, BbIUMCIMTE/IbHAS JIMHUS B
MU3yYEeHUM TeoMeTpuu B IIKoje. JlaHHas IpakTUdecKas JIMHUS SIBJISIETCS He MeHee BaykKHOM, YeM
repBasl.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJ/TIAHE

CornacHo yuebHOMY IlaHy B 7—9 Kjaccax m3aydaercsl yueOHbI Kypc «['eomeTpusi»,
KOTOPBIN BKJIIOYAET CJIeAYIOIe OCHOBHBIE pa3iesibl copepykanms: «I'eomeTpudeckme GUTYyphI U UX
CBOJICTBa», «l3MepeHMue reoMeTpuueckMx BeIMUMH», a TakKe «JleKapToBbl KOOPAMHATHI Ha
IJIOCKOCTN», «BeKTopbl», «[IBrskeHns miockoctm» u «[IpeobpasoBaHust mogo6msi».

YyebHbI TJIaH MPEAYCMATPMBAET M3yUueHMe TeOMeTpuM Ha 6a30BOM yYpOBHE, UCXOZS U3 He
MeHee 68 yueOHbIX YacOB B yUeOHOM rofly, BCero 3a Tpu rojga ooyuenus — He MeHee 204 yacos.

COJEPXAHUWE YUEBHOI'O KYPCA (ITO 'OJAM OBYYEHU/S)

7 KJ1acc

HavanbHble mOHSTUSI TreomeTpun. Touka, mpsMasi, OTpe3OK, Jyd. Yroa. Buabl yrJios.
BeprukasbHbie " CMESKHbBIE yribl. Buccektpuca yria. JlomaHas,
MHOT'OYTOJIbHMK. [lapauiesIbHOCTD U ePIEHANKYJISIPHOCTD MPSIMBIX.

Cummetpuunble ¢urypbl. OCHOBHBIE CBOVCTBA OCeBOM cuMMeTpun. [Ipumepsl cuMMmeTpumn B
OKPY>KAIOIIEM MUpE.

OCHOBHbBIE TIOCTPOEHMS C TIOMOIIBIO LIUPKYJIS U JIMHENKHA.

Tpeyroapunk.  Bbicora, MenuaHa, 61CCeKTpuCca, UX CBOJICTBa.
PaBHOGEAPEHHBI 1 PABHOCTOPOHHUI TPEeyroJibHMKY. HepaBeHCTBO TpeyrobHMKa.

CBonictBa ¥ TpM3HAKM  pPaBHOOEIPEHHOTO  TpeyrosbHMKa. I[IpusHakM  paBeHCTBA
TPEYTOJIbHUKOB.

CBoricTBa ¥ MPU3HAKY MapauIeJIbHBIX MpsMbIX. CyMMa YTJIOB TPeyrojbHUKa. BHeIlHMe yriibl
TPEeYyTroJIbHMKA.

[TpsIMOYTOJIbHBIN TpeyroyibHuK. CBOVICTBO MeVaHbI MPSIMOYTOJIbHOT'O
TPEyrojibHUKa, TPOBEOEHHON K TUMOTeHy3e. [IpM3HaKM  paBeHCTBA  MPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB. [IpSIMOYTOIbHBIN TPEYTOJbHUK C yTJIoM B 30°.

HepaBeHcTtBa B reomerpum: HepaBeHCTBO TPEYroOJibHMKA, HEPAaBEHCTBO O [JIMHE JIOMaHOI,
TeopeMa O OOJIbIIIEM YTJIe U GOJIbIIIEN CTOPOHE TPeyTroyibHMKA. [lepneHamKyIsIp 1 HaKJIOHHAas.

['eomeTpuueckoe MecTO Touek. buccektpuca yria u CepenVHHbIN
MEePIeHAUKYJISIP K OTPE3KY KaK reoMeTpuuecKiie MecTa TOUek.

OKpY>KHOCTb M KPYT, XOpJa U AMaMeTp, UX CBOMCTBA. B3auMHOe pacIiosioskeHne OKpPY>KHOCTU
u nipsimont. KacaresibHast U cekyiiast K okKpyskHOCTU. OKpY>KHOCTb, BIIMCAHHAsI B yroJl. BriMcanHas u
OIMCAaHHAsT OKPYKHOCTM TPEYTOJIbHYUKA.

8 kyacc

YerbipéxyronpHuku. IlapayuieniorpamMm, ero mnpu3HaKM M CBOWMCTBA. YacTHble ciaydan
napaiieJiorpaMmmoB (MpSIMOYTOJIbHUK, pOMO, KBafpaT), UX MPU3HAKM 1 CBOVICTBA. Tpanemnus,
paBHOOOKasi — Tparemnys, eé CBOJCTBA u MIPU3HAKMU.

[TpssmoyrosibHas Tparenys.



LienTpasbHass CUMMETPWS.

Teopema Dajieca 1 Teopema O MPOMOPIMOHATIbHBIX OTPE3Kax.

CpenHue TMHUY TPEYTOJbHMUKA U TpaTlely.

[Togobue TpeyroabHMKOB, Ko3bduimeHT momobus. [Ipm3HakM MOJOOUSI TPEYroJIbHUKOB.
[TpyMeHeHMe TOJOOMS TIPU peIeHNM MPAKTUUEeCKUX 3a7ay.

CBoiicTBa TmIolIazen reoMmerpuueckux ¢uryp. Dopmysbl O IUIOMIAAM TPEYTrOJbHUKA,
napaJiiesiorpaMmma, pomoa u tparnenyu. OTHOIIeHNe TUIOoIIaiel MogoOHbIX GUTYDP.

Borunciienne mioniaei TpeyroJibHMKOB M MHOTOYTOJIbHMKOB Ha KJIeTYaTol Oymare.

Teopema IIudaropa. IIpumenenne teopems Ilndaropa npu pemreHny NpakTMUECKMUX 3a7ad.

Cunyc, KOCMHYC,  TaHT€HC  OCTpPOro  yrja  IMpsSIMOYTOJIbHOTO  TPEeyTOJbHMKA.
Tpuronomerpuueckme GyHkimm yrios B 30°, 45° u 60°.

Brmcannble M 1IeHTpasibHbIe YTJIbI, YTOJ MEXKIY KacaTeJIbHOM M XOpAON. YTJIbl MEXIY
XOpIaMy M CeKylIMMu. BrimcaHHbIe M OMMCAHHbIE YEThIPEXYTOJbHMKY. B3aumMHOe pacrososkeHue
IBYX OKpyskHOCTel. Kacanme okpyskHocTei. O61ie KacaTesbHbIE K IBYM OKPY>KHOCTSIM.

9 kacc

CuHyCc,  KOCMHYC, TaHT'€HC yIJIOB OT 0 pife} 180°. OcHoBHOe
TPUTOHOMETPUYECKOE TOKAECTBO. DOPMYJIbI IpMBEIEHMS.

Peliene TpeyrosibHUKOB. TeopeMa KOCMHYCOB M TeopeMa CUMHYCOB. PellleHye mpakTM4eCcKux
3a[1a4 C MCIOJIb30BaHMEM TEOPEMbI KOCMHYCOB ¥ TEOPEMbI CHYCOB.

[Ipeo6pasoBanye nomobus. [lomobyue cOOTBETCTBEHHbBIX 3JIEMEHTOB.

Teopema O mpousBemeHMM OTPE3KOB XOP[, TEOPEMbI O IIPOM3BEHNEHMM OTPE3KOB CEKYIIMX,
TeopeMa O KBajpare KacaTeJbHOM.

BekTtop, pmamuHa (MomyJib) BeKTOpa, COHAIMpaB/ieHHble BEKTOPbI, IPOTMBOIOIOXKHO
HaIpaBJieHHbIe BEKTOPbI, KOJUIMHEAPHOCTb BEKTOPOB, PaBEHCTBO BEKTOPOB, OIepaluu Hap
BeKTOpamMy. PasjioskeHue BeKTOpa IO ABYM HEKOJUIMHEAapHbIM BeKTopam. KoopamHatbl BeKTOpa.
CkaJisipHOe TIpou3BeieHe BEKTOPOB, IIPYMEHEeHMe /1T HaXOKIEHMs IJIMH U YIJIOB.

IlexapToBbI KOOpAMHATHI HA IUIOCKOCTY. YPaBHEHUSI MPSIMOM M OKPYKHOCTM B KOODPAMHATAX,
repeceveHne OKpY>KHOCTEN 1 MpsIMbIX. MeTof, KOOPAMHAT U ero IpuMeHeHue.

[TpaBubHBIE MHOTOYTOJBHMKM. [IMHA OKpyskHOCTM. ['pamycHasi ¥ paguaHHas Mepa yIia,
BbIUMCJIEHME JJIVH IYyT OKpYy>kKHOCTel. [olaab Kpyra, CeKTOpa, CerMeHTa.

IBUKEHUS TIJIOCKOCTY UM BHYTpPEHHME CUMMETpuM Guryp (/ieMeHTapHble IpenCTaBaeHus).
[TapannenbHbiii nepexdoc. [IoBopor.

TIJIAHUPYEMBIE ITPEIMETHBIE PE3VJIbTATbI OCBOEHU S PABOYEN
ITPOI'PAMMBI KYPCA (ITO TOOJAM OBYYEHMUS)

OcBoeHnne yue6HOro kypca «['eomerpusi» Ha ypOBHEe OCHOBHOTO OOIIEro oOGpa3oBaHMs
IOJKHO 00OecIieunBaTh IOCTVKEHNe ClefyroImx MpeaMeTHbIX 06pa3oBaTebHbIX
pe3yJIbTaToB:

7 KJjacc
— Pacmno3naBaThb M3y4deHHbIe TreOMeTpmnyYecKue (IJI/IprbI, OoIipeneyisiTb MX B3aMMHOE pacCIIOJIOKeHune,
I/1306pa)KaTb reomMeTpmyeckme (I)I/Il"ypbl; BBIIIOJIHATDb YepTeXXM II0 YCJIOBUIO 3adaydn. I/IBMepHTb



JIMHEJHbIe ¥ YTJIOBble BeJIMUMHBI. PelllaTh 3amauy Ha BBIUMCIIEHNE IJIMH OTPE3KOB M BEJIMYNH
YTJIOB.

Henatp rpyOyI0 OIIEHKY JIMHEMHBIX M YIJIOBBIX BEJIMUMH IPEIMETOB B PEaJbHOM >KU3HM,
pa3mMepoB IMPUPOIHBIX 00bEKTOB. Pasymuarh pasmepbl 3TUMX 0OOBEKTOB IO MOPSIAKY BEJIMYMHBI.
CTpouThb UyepTesky K TeOMeTPUIECKUM 3a7auaM.

[Tonbp30BaTbCsl MpM3HAKAMM PaBEHCTBAa TPEYrOJbHMUKOB, MCIIOJb30BaTh IIPU3HAKM M CBOVCTBA
paBHOOGEIPEHHbIX TPEYTOJIbHUKOB IIPY pellleHn 3aaad.

[TpoBOAUTD JIOrMYECKMe PaCCYKIEHMS C MCIIOIb30BaHMEM reOMEeTPUYECKIX TEOPEM.
[Tonp30BaTbCs MpU3HAKaMM PaBEHCTBA MPSMOYTOJIbHBIX TPEYTOJIbHMKOB, CBOVICTBOM Me€[IMaHblI,
MIPOBENEHHON K TUIIOTEHY3€e IMPSIMOYTOJIbHOTO TPEYTroJIbHMKA, B PEIIeHMM T'eOMETPUYECKNUX
3a7ay.

OrnpenensiTh mMapauieIbHOCTh MPSIMBIX C MIOMOILBIO YIJIOB, KOTOPbIe OOpa3yeT ¢ HUMM CEKYIIasl.
Omnpepensath mapaiebHOCTh HPSIMbBIX C IOMOIIbBIO PaBEHCTBA PACCTOSHMUI OT TOYEK OIHOM
MIPSIMOM IO TOYEK JIPYTOi MPSIMOIA.

PemaTth 3amaun Ha KaeTyaToi Oymare.

[IpoBOOUTbL BBIUMCJIEHUSI M HaXOOUTb UMCJIOBble ¥ OyKBeHHbIe 3HAaueHus YIJOB B
reoMeTpuyeckux 3agavyax C  JMCIOJIb30BaHMEM CYMMbI YIJIOB  TPEYTrOJbHUKOB U
MHOTOYTOJIbHMKOB, CBOVCTB YTJIOB, OOpa30BaHHbIX IPU IepecevueHuy OBYX IapaljiebHbIX
MPSIMBIX CeKyIlei. PeriaTh nmpakTMueckye 3amaun Ha HaXOKIeHNe YTJIOB.

BiageTh MOHSTMEM reOMEeTPMUYECKOTO MeCTa TOuYeK. YMETb OINpedessiTbh OMCCEKTPUCY yIJIa U
CepeViHHBIN MEePIeHAVKYJISIP K OTPe3KY KaK reoMeTpuyecKue MecTa TOUeK.

®opmympoBaTh OIpeneaeHus OKPYKHOCTM M Kpyra, XOpAbl M [AuaMeTpa OKPY>KHOCTH,
II0JIb30BAThCS MX CBOMCTBaMU. YMETb IPUMEHSTh 3TU CBOJMCTBA IIPY pellleHn 3amad.

BiageTh MOHSTMEM OIMMCAHHONM OKOJIO TPEYTOJIbHMKA OKPY;KHOCTM, YMETh HaXOOUTb €€ LIeHTP.
[Tonb3oBaTbcs pakTamMyu O TOM, UYTO GMCCEKTPUCHI YIJIOB TPEYTOJIbHMKA [TepeceKaloTcsl B OJHOM
TOYKE, ¥ O TOM, UTO CepeaMHHbIe MepPIeHIUKYISIPbl K CTOPOHAM TPEYTroJIbHMKA ITepeceKkaloTcs B
OJIIHOJM TOUKe.

Brnagerb  mOHSATMEM ~— KacaTeJNbHOM K  OKPY)XHOCTM,  IIOJIb30BaTbCSI ~ TEOPEMOM O
MePIIeHINKY/ISIPHOCTY KacaTeIbHOM U paauyca, TPOBeAEHHOTO K TOYKe KaCcaHMs.

ITosib30BaTLCS MPOCTEHMIIMMY TeOMETPUUECKMMM HepaBeHCTBaMM, IIOHMMATh UX MPaKTUUYeCKU
CMBICJI.

[TpoBOAUTbL OCHOBHBIE T€OMETpUUECKIEe TOCTPOEHMS C TIOMOIIbIO LIVPKYJIS U JIMHENKMN.

8 Kjacc

PacrnosHaBaTb OCHOBHbIE BUAbI UYETHIPEXYTOJbHMKOB, WX 3JIEMEHTBI, ITOJb30BaTbCI WX
CBOI?ICTB&MI/I Ipn pelieHnu reoMmeTpmieCcKmx 3aaay.

Brnamerb moHsTHMEM cpemHeN JIMHUU TPEYTOJbHMUKA M Tpamneluy, MPUMEHSTbh MX CBOMCTBA IIpU
pellleHuM TreoMerpuyeckux 3amad. [losb3oBarbesi Teopemoir Dajeca pjsg  pelieHust
MpaKTUYECKUX 3a1a4.

[TpumeHSTh TpU3HAKY ITOAO0MS TPEYTOJIBHUKOB B PEIIeHNI IeOMEeTPUUYECKMX 3a0ay.
ITonbsoBaTbcsa Teopemori IIudaropa A/ pellieHus reoOMeTPUUECKUX U IPAKTUUYECKUX 3a7ad.
CTpouTb MaTeMaTMUECKYIO0 MOJIe/b B MPAKTUUECKUX 3a7auax, CaMOCTOSITEIbHO JIeJIaTh YePTEX
¥ HAXOOUTb COOTBETCTBYIOIINE IJINHBI.

Bnagerb mMOHATMSIMM CUMHYCA, KOCMHYCA M TaHTeHca OCTPOTrO VYrja MpSIMOYTOJIbHOTO
TpeyrojbHuKa. I1o1b30BaThCs 3TUMM MOHITUSMU IJIS1 PELIeHMs] TPaKTUUEeCKMUX 3a1ay.



Bbrunciiarh (pasiMuHbIMM CIIOCO6aMM) TUIOLIAAbL TPEYTOJbHMKA M TUIOLIAAY MHOTOYTOJIbHBIX
buryp (mosb3ysich, rae HeOOXOAMMO, KaJIbKyJaSTOpoM). [IpMMeHSITh MoyYeHHble YMEHUS B
MpaKTUYECKUX 3a/iauax.

BnaneTh MOHATMSIMM BOMCAHHOIO U II€HTPAJbHOTO YTJia, MCIHO0J/b30BaTh TEOPEMbI O BIMCAHHbIX
yrjax, yriaax MexXAy Xopmamu (CeKyIMMM) M yrje MeXKIy KacaTeJbHOW ¥ XOpHou Ipu
pellleHu reOMeTpUYecknx 3agad.

BnageTh TOHSTMEM ONMCAHHOTO YETBHIPEXYTOJIbHUKA, IPUMEHSITh CBOJCTBA OIMMCAHHOTO
YeThIPEXYTOJIbHMKA TIPU PellleHNN 3aa4.

[IpyMeHSITh TTOJTyUeHHbIe 3HaHUSI Ha MPaKTUKe — CTPOUTb MaTeMaTuuyecKue MOJeu IJis 3ahau
peasbHOM SKM3HM Y TMPOBOAUTH COOTBETCTBYIOIIME BBIUMCIEHMSI C MPUMEHEHMEM IOHoOusT U
TPUTOHOMETPUM (TTOJIb3YSCh, Tlle HEOOXOAMMO, KaJIbKYJISITOPOM).

9 Kaacc

Wcnonb3oBaTh TpUroOHOMETpUUYECKUe (YHKIMM OCTPBIX YIVIOB IJIT HAXOKIEHMSI Pas3/IMUHbIX
3JIEMEHTOB MPSIMOYTOJILHOTO TPEYTOJIbHUKA.

[Tonb3oBaTbes opMyamMmyu MPUBENEHMS M OCHOBHBIM TPUTOHOMETPUUYECKUM TOKIECTBOM IJIsSI
HAXOKIEHMST COOTHOIIEHUI MEXAY TPUTOHOMETPUUECKUMY BeTMYMHAMM.

Vcronb30BaTh TEOpPEMbI CUHYCOB M KOCUMHYCOB [JI1 HAXOKAEHMS Pas3/IMUHBbIX 3JIEMEHTOB
TPEyroJibHUKA («pellleH)e TPeyroJbHUKOB»), MPUMEHSITh MUX IPU pELIeHUM TeOMeTPUUECKUX
3ajay.

Bnagerb mOHSTMSIMM TIpeoOpa3oBaHMs TMOMOOMSI, COOTBETCTBEHHBIX 3JIEMEHTOB ITOHOOHBIX
¢dburyp. [Tonb3oBaTbCsS CBOMCTBAMM MTOAOOMS TPOMU3BOIBHBIX GUTYDP, YMETh BHIUMCISITD IJIMHBI U
HaXOAUTb YIJIbl Y MOJOOHBIX Guryp. ITpumMeHsSITh CBOMCTBA MOMOOMS B MPAKTUUECKUX 3aauax.
YMeTb MPUBOANUTH MPUMEPBI TOJOOHBIX GUTYP B OKPY3KAIOIIIEM MMUPE.

[Tonb3oBaTbcs TeopemMaMM O TIPOM3BEAEHUM OTPE3KOB XOpI, O TIPOM3BEIEHUM OTPE3KOB
CEKYIIX, O KBaJpaTe KacaTeabHO.

[Tosnb3oBaTbCs BEKTOpaMM, MOHMMATb UX T€OMETPUUYECKMIA U (PUMUECKMIA CMBICII, IPUMEHSITh
MX B PEIIeHNM TeOMEeTPUYEeCKUX U Gu3MUYecKux 3amad. [IpMMeHsITh CKaJSIpHOE MpOu3BeIeHNe
BEKTOPOB JIJIs1 HAXOXKIEHMSI IJTMH U YTJIOB.

[Tonb3oBaTbCcs MeTOAOM KOOpPAMHAT HA IUIOCKOCTM, TIPUMEHSITb €ro B  pelleHun
reoMeTpPUUYeCKUX Y MPaKTUIECKMX 3a1ad.

BrageTh MOHATMSIMM TIPaBWJIBHOTO MHOTOYTOJIbHMKA, JJIMHBI OKPYKHOCTM, IJIMHBI JYTU
OKPY>KHOCTM M PaaMaHHOV Mepbl yIJIa, YMETb BBIUMC/SITH IUIONIA[b Kpyra M €ro 4Yacreid.
[IpuMeHSTb MOSTyYeHHbIEe YMEHUSI B MPAKTUUYECKMX 3amavax. | HaxoguTb ocu (MM LIEHTPBI)
CUMMeTpUM GUryp, TPUMEHSTh ABMKEHUS TIJIOCKOCTU B TIPOCTEMIINX CITyYasiX.

[IpyMeHSITh TTOJTyUeHHbIe 3HAHUST Ha MPaKTUKe — CTPOUTb MaTeMaTuyecKyue MOJeau IJisd 3amad
peaslbHOM SKM3HU ¥ IPOBOAUTH COOTBETCTBYIOIIME BBIUMCIEHUSI C MPUMEHEHMEM IOHoOusT u
TPUTOHOMETPUUECKUX QYHKIMN (TIOJIb3YSICh, Te HEOOXOIMMO, KaJTbKYJISTOPOM).

TEMATUYECKOE IIJTAHUPOBAHUE YYEBHOI'O KYPCA
7 xiaacc (68 u)



HasBanne
pasgena (Tembl) Kypca
(4mcJio YacoB)

OcHOBHOe cofiepsKaHue

OcHOBHbIE BUIbI AeSITeIbHOCTUA
00YYaIOIIMXCS

[Tpocrenine [Tpocrenime @DopMyJIMPOBATH OCHOBHbIE TIOHSATUS U
reomMeTpuyeckue reoMeTpuueckye OOBEKThI: | OompenesieHMs.
dburypsi TOYKM, TpsSIMble, JIy4u Pacno3HaBaTh M3yueHHbIE TeOMETPUYECKIE
" X CBOMCTBA. Y YTJIbl, MHOTOYTOJIbHUK, burypsl, onpenensiTb 1X B3aMMHOE
U3mepenne JIoMaHasl. pacIioyio’kKeHe, BBIMOJIHATD YEePTEK I10
reoMeTpuyYecKux CMeskHbIe ¥ BepTUKaJIbHbIE| YCJIOBUIO 3a0aUN.
BEJINUMH YTJIbI. ITpoBoguTH NMpOCTENIIIIE TOCTPOEHMS C
(14 u) Pa6ora ¢ mpocTrenimmMmmn ITOMOIIIbIO
yepTeskaMu. LUPKYJIST M JIMHENKN.
N3mepeHne JMHENHBIX U HN3mepaTsb JHEHbIE U YTJIOBbIE BEJIMYMHBI
YTJIOBBIX reoMeTpPUYECKNX U IMTPAKTUUECKUX OOBEKTOB.
BeJIMYMH, BbIUMCJIEHE OmnpenpensaTh «Ha rjia3» pasMepbl peabHbIX
OTPE3KOB U 06BEKTOB, IPOBOAUTH I'PYyOYIO OLIEHKY UX
YTJIOB. pa3MepoB.
Ilepumerp n moiagb PewraTs 3amauy Ha BbIUMCIIEHME IJIVH
¢uryp, cocraByieHHBIX M3 | OTPE3KOB U BEJIMUYMH YTJIOB.
MTPSIMOYTOJIbHMKOB. PenraTtsb 3amaun Ha B3aMMHOE PACIIOJIOXKEHME
reomMeTpuyecknux Guryp.
ITpoBoauTs KiIaccudukauio yrjios,
BorumncasaTs iiHelHbIe U YTJIOBbIe
BEJIMYMHBI, IPOBOAUTH HEOOXOAMMbIE
JloKa3aTeJibHble PacCCYKAeHMs.
3HAKOMUTBCSI C MCTOPUEN DPa3BUTHS
reomMeTpumn
TpeyroabHuKM IMTousitne o) paBHBIX | PacmosHaBaTh Mapbl PaBHBIX TPEYTOJbHUKOB
(22 v) TpeyroJbHUKaX M | HA TOTOBBIX uyepTexkax (C  YyKa3aHMEM
repBUYHbIE MTPM3HAKOB).
MpeACTaBjieHnsT O paBHbIX | BbIBOAUTH c/1eCTBUS (paBeHCTB
(KOHTPYSHTHBIX) COOTBETCTBYIOIIMX 3JIEMEHTOB) M3 PaBEHCTB

durypax. Tpu mnpusHaka
paBeHCTBa

TPEeyroJbHUKOB.
ITpusHaku paBeHCTBa
MIPSIMOYTOJIbHBIX
TPEeyTroJbHUKOB.
CBOJCTBO MeMaHbI
MTPSIMOYTOJIBHOT'O
TPEeyroJIbHUKA.
PaBHob6enpeHHbIe n
PaBHOCTOPOHHME
Tpeyrojbuuku. [IpmusHakm
u CBOJICTBA
paBHOGEIPEHHOI O
TPEeyroJIbHUKA.

ITpotus OoJbIlIeN
CTOPOHBI TPEyroJIbHUKA

JIESKUT OOJIBIINIA YTOJI.
[IpocTetine HepaBeHCTBA
B F€OMETPUM.

TPEYTrOJIbHUKOB.
dopmysMpoBaTh OIpeaeIeHNs:
OCTPOYT'OJILHOTO, TYIIOYTOJIBHOTO,
ITPSIMOYTOJIbHOTO, PaBHOOEIPEHHOTO,
PaBHOCTOPOHHEI'O TPEYTOJIbHUKOB;
GUCCEKTPUCHI, BBICOThI, MeIMaHbl
TPEYroJbHMKA; CePeaHHOTO
TeprHeHauKyJIsipa OTpesKa; mepumerpa
TpeyroJbHUKA.

dopmyaupoBaTh CBOVCTBA M IIPU3HAKA
paBHOOEIPEHHOTO TPeyroJbHMKA.

CTpoutrpb uepTexy, peuniarb 3agauM C
IIOMOILBIO HaXOKIeHUS paBHBIX
TPeyroJbHUKOB.

IIpumeHsaTs MIPU3HAKU paBeHCTBa

MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB B 3a7auax.
Hcnosnb3oBaTh 1MGpOBbIE pPECYpPChl  AJISA
MCCIeJOBAHUSI CBOVICTB M3yUYaeMbIX GUTYD.
3HAaKOMUTBCS c UCTOpUEN pasBUTHS
reoMeTpumn




HepaBeHncTBO
TpeyroJbHUKA.
HepaBeHCTBO jTOMaHO.
[TpssmoyroyibHbIN
TPEYTOJIbHUK CyTJiIoM B 30
ITepBbie mOHATUSA O
JOKa3aTeJbCTBaxX B

reoMeTpun

[TapannenpubienipsiMbie, | [lapasienbHble mOpsiMble, | POPMYyIMPOBATH MOHSITHE 1aPAJIJIEIbHbBIX

cyMmma UX  CBOMCTBA, [I9TbIi | NpSIMbIX, HAXOAUTD ITPAKTUUECKIE

YIJIOB TPEYTOJIbHUKA MOCTYJIaT EBximmma. | mpumepsl.

(14 ) Haxkpect neskaiye, | 3yuaThb CBOVCTBa YIJIOB, 0Opa30BaHHbBIX
COOTBETCTBEHHbBIE U | Opu IepecevyeHn NmapauieIbHbIX MPSIMbIX
OJJHOCTOPOHHME YIJIBI | CEKYIeN.
(o6bpasoBaHHbIE Ipn | TIpoBoauThb JoKa3aTe/IbCTBa
repecevyeHnn MapaJUIeIbHOCTY JBYX TIPSIMBIX C ITOMOIIIbIO
rapauieIbHbIX MPSIMBIX | YIJIOB, OOpPa3OBaHHBIX IMPU IepeceyeHnn ITUX
cexy1en). MPSIMBIX TPETbEN MPSIMON. BbIUYUCASATL CymMMy
[IpusHaK YTJIOB TPEYTOJbHMKA ¥ MHOTOYTOJIbHMKA.
NapasIIeTbHOCTH TPSIMbBIX HaxoauTp uncioBbie M OyKBEHHbIE 3HAUYEHMUS
yepes papercrpo | YIVIOB B TCOMETDMUECKMX  3ajadax

. MCIOJIb30BAaHMEM TEOpeEM O CyMMe YIJIOB

pacCTOSIHUM  OT  TOYEK

OJTHOM MPSIMOM OO BTOPOM
ITPSIMOJA.

TPeyTroJbHMKA ¥ MHOTO- YTOJIbHMKA.
3HAKOMUTBCSI C MCTOPUEN Da3BUTHS
reOMeTpUNA.

CymMmma YTJIOB

TpeyrojbHMKaA "u

MHOTOYTOJIbHUKA.

Buemnne YTJIBI

TpeyToJbHMKA.
OKpYs>KHOCTb U OKpYy>KHOCTb, XOpAbl U | DopMyJaUpPOBaTH omnpeneeHmust .
KpYT. IVaMeTpbl, UX CBOMCTBA. | OKPYKHOCTH, XOp[bl, auameTpa u
'eomeTrpuueckue Kacarenbnas K | KacaTeJIbHOM K OKPY>XHOCTH.
MTOCTPOEHMST OKPY>KHOCTMU. HN3yuyaTb X CBOICTBA, NMPU3HAKN, CTPOUTH
(14 y) OKpy>KHOCTb, BIMcaHHas | ueptexxu. MHMccaegoBarb, B TOM  UuUCTIe

B yroy. Ilongatue o I'MT, | ncnoas3ys nudpoBbIe pecypcshI:

MIpMMEeHeHMe B 3aJadax. | OKPY>KHOCTb, BIIMCAaHHYIO B YTOJI; ILEHTpP

buccekTpuca u
cepeqVHHbIN
MePIIeHaVKYJISIP KakK
reoMeTpuyeckue  MecTa
TOUeK.

OKpY>KHOCTb, OIIMCaHHAas
OKOJIO TpeyroJbHUKA.
Bnoucannas B
TpPeyroJIbHUK
OKPY>KHOCTb.
IIpocreniume 3agaum  Ha

MIOCTPOEHNE.

OKPY>KHOCTM, BIIMCAHHOW B YIOJI; PaBEHCTBO
OTpe3- KOB KacaTeJIbHbIX.

HUcnonassoBars meton I'MT nia
JIOKa3aTe/IbCTBA TEOpPEM O IepeceueHun
OMCCEeKTpUC YIJIOB TPEYrOJbHUKA U
CepeaMHHBIX MEePIEeHINKYISIPOB K CTOPOHAM
TpeyrojibHMKa ¢ rnomouibio I'MT.
OsBjageBaTh IMOHATUSAMM BIIMCAHHON U
OMMCAHHOM OKPYXXHOCTEN TpeyrojbHUKA,
HaXOAUTh LIEHTPbI 3TUX OKPY>KHOCTEMN.
PenraTrh OCHOBHbBIE 3aZlauM HAa IOCTPOEHMUE:
yrjla, paBHOTO [JaHHOMY; CEepPeaMHHOrO
MepHeHaMKYJISIpa JaHHOTO OTpe3Ka; IIPSIMOH,
IIPOXOmsIell uepe3 HAaHHYKD TOYKY U
MeprieHANKYISIPHOM IaHHOM TIPSIMOIA;
OMCCEeKTPUCHI TAaHHOTO YIJIa; TPEYTrOJbHUKOB




I10 pa3/IMYHbIM 3JIEMEHTaM.

3HaKOMUTbCA C UCTOpUEN pa3BUTHUS]
reoOMeTpUN.
IToBTOpEHNIE, [ToBTOpenne n o606mIeHMe Peruathb 3azaumn Ha MNOBTOPEHNUE,
06006111IeHNE OCHOBHBIX TIOHSITUI U WJUTIOCTPUPYIOLINE CBSI3U MeXKaY|
3HAHUI MeTOJIOB Kypca pasiMYHbIMM YacCTSIMM Kypca.

(4 4)

7 KJjlacca




KanengapHo — TeMaTnueckoe IjiaHMpoBaHue, reoMeTpust 7 Kacc

Ne i/

Hata
(Hemenis)
MIPOBEIEeHMS

Tema

XapaKkTepuCTUKa OesITeIbHOCTU
Oo6yuyarommxcst

HauanpHbie reoMeTpmuyeCKue CBeJCHMsA

1

1.

Touku, npsiMble, oTpe3ku. [IpoBeliBaHue
MIPSIMOJ HA MECTHOCTHU

@opmMy/IMpoOBaTh OCHOBHbIE TIOHSATUSI U  OINpeneseHus..
OOBSICHATD UTO TaKOe TOYKA, OTPE3OK, JIyU, IMpsIMasi, JIOMaHasl,
MHOT'OYTOJIbHUK.

Pematn 3amaun Ha
reoMeTpuuYecKnx GUryp

B3alMMHOe€E pacCIioJIO>KEeHMe

1 4.

JIyu. VYrom.

OO6®BSCHATD UTO TaKoOe JIy4, YToJI,paclio3HaBaTh BUIbI
YIJIOB.
dDopmMyIMpoBaTh OCHOBHbIE MTOHSITHUS MOTIPeeIeHNSI

PaBencTBO reomerpuueckux ¢puryp. PaBeHCTBO
OTPE3KOB U yTJIOB.

OObBsICHATL Kakue (Urypbl Ha3bIBAIOTCS pPaBHbIMM, KakK
CPaBHMBAIOTCSI OTPE3KM MUYTJIbI, UTO TAKOE CepelMHa OTpe3Ka U
6uccekTpuca yrJa.
Pemiats 3a7a4n Ha
reoMeTpuyeckmnx Quryp

B3alMMHOe€e pacIioJIO>KeHne

HyHa oTpeskKa.

3 H.

Enyuauiisr n3MepeHus. I/I3MepI/ITeanble

MHCTPYMEHTbI

N3MepaTs guHelHbIe BeJIMUUHBI TeOMETPUUYECKUX U
MPaKTUUECKUXOObEKTOB.

OmnpenpensaTs «Ha I71a3» pasMepbl peabHbIX 0O0bEKTOB,
MIPOBOAUTD I'PYOYIOOLIEHKY UX Pa3sMEPOB.

Pemiarp 3agaun Ha BhIUMC/IEHME IJIMHOTPE3KOB

3 H.

I'papycHas mepa yria. VismepeHue yrioB Ha
MECTHOCTH.

ITpoBoauTh KIaccudUKALMIO YIJIOB, BBIUMCIATD YIJIOBbIE
BEJINYMHbBI, IPOBOAUTH HEOOXOAVIMbIE JOKa3aTeIbHbIE
paccy>kieHus.

H3mepsTh yriioBble BeJIMUMHBI T€OMETPUUECKUX U
MPaKTUUECKUXOOBEKTOB.

OmnpepensaTh «Ha rjaa3» pasMepbl peaibHbIX 0ObEKTOB,
MMPOBOAUTH I'PYOYIO OLIEHKY UX Pa3MepOB.

PemaTp 3agaun Ha BbIUMCIIEHME BEJIMUMHYTJIOB

4 u.

CMeskHbIe n  BepTHUKaAJIbHbIE YTIJIbI

3HaTh KaKue YIJibl Ha3bIBAIOTCA




[TepnenaukysisspHblie ipsimbie. ITocTpoeHne
MepIieHIMKYJ/ISIPHBIX YIJIOB HA MECTHOCTM.

CMEXKHBIMU, ¥ KaKye — BePTUKaIbHbIMMU. DOpMyIMpoBaTh U
0OOCHOBBIBATb YTBEPKIEHMSI O CBOMCTBAX CMEKHBIX U
BEPTUKAIbHBIX YIJIOB. OOBSICHATb KaKyue MpsiMble Ha3bIBAIOTCS
MepIeHINKYISIPHBIMMU, (OPMYJIMPOBATh MXCBOMCTBA.
Pacmo3HaBaTh 13yuyeHHbIe reoMeTpuUecKye GUrypsl,
omnpeaeATh XB3aMMHOE PACIIOIOKeHV e, BbIMOTHATD YePTEK
10 YCJIOBUIO 3a/IaUN.
Pematsb 3aJaun Ha B3aMIMHOE pacroJiokeHue
reoMeTpuueckux  Guryp. 3HAKOMUTbCA C MCTOpUeNn
Pa3sBUTHS TEOMETPUN

5H.

Pentenne 3amau

O6o0b611eHME U CUCTEMATHU3ALIMS TTOTYUYeHHbIX 3HAHWUM,
0TpaboTKa HaBbIKOBIIPMMEHEHMS TEOPETUUYECKMX CBEIeHMUN K
peleHnio 3a1au

10

5H.

KouTtponbHas pa6ora Nel. Tembr 1-13

TpeyroibHUKu

11

6 H.

TpeyroapHuk

12

6 H.

ITepBbIit MpU3HaAK paBeHCTBa
TPEYTOJIbHUKOB

13

7 H.

ITepBbIit MpU3HaK paBeHCTBa
TPEYTOJIbHUKOB

OO6BsICHATD Kakasi GUrypa Ha3bIBaeTCSI TPEYTOJIbHMKOM, UYTO
Ha3bIBAeTCs BepIIMHaMM, CTOPOHAMM, YIJIaMi TPeyroJibHUKaA.
Ornpenensith BUI, TPEYTOJbHNKA, HAXOAUTD €ro IepuMeTp.
PacnosHaBaTh Iapbl paBHbIX TPEYTOJIbHUKOB Ha TOTOBBIX
yepTekax (CyKasaHMeM MPU3HAKOB).

dopmyIMpPoOBaTh NEPBbI MPV3HAKPABEHCTBA
TPEYTOJbHUKOB.

BoeiBoguTsh ciieficTBUS (PaBEHCTB COOTBETCTBYIOIIMX
3JIEMEHTOB) U3PABEHCTB TPEYTOJIbHUKOB.

CTpoutrh uYepTexy, pemiaTh 3aga4M C IIOMOIIBIO
HaxOXXIeHUs

14

[TeprieHAVKYJISIP K TIPSIMOIA

15

Mennansi, OUCCEKTPUCHI U
BBICOTBI TPEYTOJIbHUKA

16

CaoiicTBa paBHOOEPEHHOTOTPEYTOIbHMKA

dopmyMpoBaTh ONpee/ieHNs: paBHOOEIPEHHOTO,
PaBHOCTOPOHHET'O TPEYrOJIbHUKOB; OMCCEKTPUCHI, BBICOTHI,
MeayaHbl TPEYTOoJIbHMKA; CEPeIVHHOTO MepIeHIUKYIIsIpa
OTpe3Ka; IepumMeTpa TpeyrobHMKa.
®@opmysIMpoBaTh CBOMCTBA U IIPU3HAKMPABHOOEIPEHHOTO
TPEyTOoJbHMUKA.

Pemrats 3amaun, cBsI3aHHbIE C IIPY3HAKaMMPaBEHCTBA




TPEYTOJIbHUKOB M CBOMCTBaMM PaBHOOEIPEHHOTO
TpPeyTOoJIbHUKA.

CTpouTsp uepTexky, petiaThb 3aga4m CIIOMOIIIO
HaXOXXIEHMSI PaBHBIX TPEYTOJbHNKOB

17 9 H. Bropoit mpu3HaK paBeHCTBA TPEYTOJILHMKOB | POpMyIMpOBaTh MPM3HAKY PAaBEHCTBATPEYTOIbHIKOB.
Pacmo3HaBaTh napbl paBHbIX TPEYTOJbHMKOB HA TOTOBBIX

18 9 H. Bropoit mpusHak paBeHCTBA TPEYrOJbHMKOB | uepreskax (CyKasaHMeM IIPU3HAKOB).
BeiBoauTh ciiecTBMSI (PaBEHCTB COOTBETCTBYIOIIMX

19 10 u. Tperuit TIIPU3HAK paBeHCTBa 5/1eMEHTOB) M3PaBEeHCTB TPEYrOIbHUKOB.

TPEYTOJIbHMKOB CTpoutsp uepTexxy, peliaTh 3agaum CIIOMOIIIbIO
20 10 n. Tpetuin IIPU3HAK paBeHCTBa HaXOXJEHMS PaBHBIX TPEYTOJIbHUKOB
TPEYTOJbHUKOB

21 11 1. OKpy>KHOCTh ®dopmyIMpOBaTH OCHOBHBIE TIOHSTHSI U OIpeAesIeHNs],
CBSI3aHHBIE C OKPY>KHOCTBIO:LIEHTD, PainyC, IMaMeTp, Xopaa

22 11 u. [TocTpoenus LMPKYJIEM U JIMHEMKON OKPY>KHOCTH.
ITpoBoAUTD MTpOCTENAIIINE TOCTPOEHMS CITOMOIIBIO IIMPKYJIS U

23 12 1. [Tpumepsl 3a7a4 HaIOCTPOEHME JIMHENKNA.
Perate 3aaum Ha MOCTpoOeHMeE yTjia, pPAaBHOT'O JaHHOMY,
6MCCEKTPUCHI YIJIa, TEPIEHAVKYISIPHBIX TPSIMbIX, CEPEeIMHbI
OTpe3Ka, 1 6oJiee CIOKHBIE 334N, UCIIOIb3YIOIIME
yKa3aHHbIe MTPOCTENIINENOCTPOEHMS.
3HAKOMUTBCSI C UICTOPUEN Pa3BUTHSITEOMETPUN

24 12 H. Pentenne 3amau

25 13 1. KonTtponbHas padora Ne2. Tembr 14-23

ITapannenbHbIe IpsIMbIe

26 13 1. Omnpegenenne  mnapajjie/bHbIX HPSIMBIX

27 14 1. [Tpusnaku Mapasyie;IbHOCTU IBYX MPSIMbIX
28 14 1. [Tpusnaku MapasyieIbHOCTU IBYX MPSIMbIX
29 15 u. [TpakTuueckue crocoosb! T MOCTPOEHNS

ImapaJiyieJIbHbIX ITPAMbBIX

dopmyaupoBaTh NOHSTHE TTAPAJIIETbHBIX TTPSIMbIX,
MIPU3HAKY MapaJIeIbHOCTU TPSIMbIX, HAXOAUTD
MPaKTUYECKIe MPUMEpHI.

OOGBSICHSITD C ITOMOIIBIO PUCYHKA KaKUEYTJIbI,
06pa3soBaHHbBIE TIPU TIEPECEYEHMMUIBYX MTPSIMBIX CEKYIIEN,
HAa3bIBAIOTCS HAKPECT JiesKkalluMu, Kakue —
OIHOCTOPOHHUMM, U KaK1e — COOTBETCTBEHHbIMU




30 15 1. 06 akcromax reomMeTpun OOGBSICHITDH UTO TaKOE aKCMOMa B TeOMEeTpUM, KaKkue
aKCHOMBI Y3Ke UCIOJIb30BATCh, (hOPMYJIMPOBATh

31 16 H. Akcyuoma mnapaienbHbIX MPSIMbIX aKCHOMY TapalIeJIbHbIX MPSIMbIX,BbIBOIAUTD CJIEACTBUS
U3 HeeE.
32 16 . Teopembt 06 yriax, 06pa3’oBaHHBIX | YMeTb BbIJE/ATh YCJIOBME U 3aK/II0UeHeTeopeMbl, 3HaTh KaKast
ABYMSANApaIIe/IbHbIMY TIPIMbIMY ¥ CEKYIIEN TeopeMa Ha3bIBaeTCs 0OPATHOJ IO OTHOIIEHMIO KIAHHOM
33 17 n. Vbl C  COOTBETCTBEHHO TeopeMe. OOBSICHATD B UEM 3aKJIIOUAETCSI METOT,
rapajuie/IbHbIMU U JIOKa3aTeJIbCTBA OT MMPOTUBHOTO.
NEPIIEHINKYJISIPHBIMM CTOPOHaMM M3yuaTrh cBoJiCTBA YIJIOB, OOPa30BaHHLIX IPU IIepeCcevYeHUn

TapasIyIeIbHbIX TTPSIMbIXCEKYIIIE.

ITpoBoauTH HOKa3aTeIbCTBA MAPAIEIbBHOCTY IBYX
MPSIMBIX C TTOMOIIBIO YTJIOB, 0OPa30BaHHBIX MTPU
nepeceyeHny ITUX MPSIMbIX TPETbeN MPSIMON.
dopmyupoBaTh TEOPEMbI 00 YTrax C COOTBETCTBEHHO
MapasIyIeIbHbIMU U TTEPIIeHAVKY/ISIPHBIMM CTOPOHAMM.
3HAKOMUTBCSI C UCTOPUEN PasBUTHUSITEOMETPUN

34 17 u. Pemenne 3amau O6o0b6111IeHME U CUCTEMATHU3AIIMS TTOJTYUYEeHHbIX 3HAHWUM,
0oTpabOoTKa HaBBIKOBIIPMMEHEHMS TEOPETUUECKUX CBEIeHUI K

35 18 H. Pentenne 3amau pelLleHnIo 3a1a4

36 18 u. KonTtponbHaas pa6ora Ne3. Tembr 24-30

COOTHOLIEHUSI MEKAY CTOPOHAMM M YIJIAMM TPEYroJIbHUKA

37 19 1. TeopeMa 0 cymMMe VIJIOB TpeyrojbHMKa | POpMyIMpoBaTh OINpeesieHst OCTPOYTOJbHOTO,
TYIIOYTOJILHOTO, MPSIMOYTOJIbHOTO TPEYTOJIbHMKOB.

38 19 1. OcCTpOyTOobHBIN, IPSIMOYTOJIbHBIN U @opMyMpOBaTh TEOPEMY O CYMMeE YTJIOBTPEYTOJIbHUKA, €€

TYIIOYTOJIbHBIN TPEYTOJIbHUKI CJIeICTBYUSI O BHEIITHEM YTJIe TPEYTOJIbHUKA.

BouruncasiTb cyMMy YIJIOB TPEYrOJbHMKAM MHOTOYTOJbHMUKA.
HaxoauTp unciioBbie 1 OyKBeHHbIe 3HAUEHMS YTJIOB B
reoMeTpUUeCcKMX 3aJiauax C UCIOIb30BaHKEM TeOPEM O
CyMMe YTJIOB TPEYTOJIbHUKA

39 20 H. Teopema O COOTHOLIEHUSIXMEXIY dopmyMpoBaTh COOTHOLIEHMSI MEKAYCTOPOHAMU U YTJIaMU
CTOPOHAMU U yIJIaMM TPeYTOJIbHUKA TPeyroJIbHUKA.

40 20 H. TeopemMa O COOTHOLIEHUSIXMEKIY @opmyIMpOBaTh TEOPEMY O HEPABEHCTBETPEYTOJIbHMKA.




CTOPOHAMM M YIJIaMU TPpeyroJIbHMKa

IIpuMeHATH HEPABEHCTBO TPEYTOJbHUKAIIPU PEIIEHUN

41 21 H. HepaseHcTBO TpeyrosyibHMKA 3a7ay
42 21 H. Pemenne 3amau O60011eHMe U CUCTeMaTU3alusI OJTYyYeHHbIX 3HAaHU,
0oTpabOoTKa HaBBIKOBIIPUMEHEHMS TEOPETUUYECKMX CBEIEHUN K
pelIeHnio 3a1a4
43 22 H. KonTtponbHas padora Ne4. Tembr 31-34
44 22 H. HexoTtopbie CBOMCTBA UITPU3HAK dopmysupoBaTh CBOMCTBA M  TPU3HAKM  pPaBEHCTBA
MIPSIMOYTOJIbHBIX TPEYTOJIbHUKOB MIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
45 23 H. [Tpu3Haky paBeHCTBa MPSIMOYTOJIbHBIX I[IpumensaTh  NOpU3HAKM  PABEHCTBA  IIPSIMOYTOJIbHBIX
TPEYTOJbHIKOB TPeyroJbHMKOB B3amadax
46 23 1. [Tpu3Haky paBeHCTBA MPSIMOYTOJbHBIX
TPEYTOJbHIKOB
47 24 H. Paccrosare  oT TOYKM  OOIPSIMOIA. dopMyIMpoBaTh OIPENEIEHNS] PACCTOSIHUS OT TOUKM JI0
PaccrossHre  Mekmay mapasuiesIbHbIMU MIPSIMO, PACCTOSTHYSI MEXKITY TTapasiIe TbHbIMUTIPSIMBIMM.
MIPSIMbIMMA Pacmo3naBaTh Ha yepTeske HAaKJIOHHYIO, €€ IMPOEKIINIO U
48 24 H. Paccrostaune OT TOUKM JIOHIPSIMOIA. TIepITIEHIVKYJISIP K MpsiMoii. PelraTh OCHOBHbIE 3aauM Ha
Paccrostne  Mekmy mapaiie/IbHbIMMU MMOCTPOEHME: YTJIa, PABHOT'O JaHHOMY; CEpEeIMHHOIO
MIPSIMBIMMA TepIIeHIMKYJISIpa JAaHHOTO OTpe3Ka; IMPSIMOM, TTPOXOASIIEN yepes
49 25 u. ITocTpoeHne TpeyroapbHUKa MO TPEM JIaHHYIO TOYKY U MePIeHAVKYJITPHOM
37IeMEHTaM JaHHOM IPSIMOJI; 6MCCEKTPUCHI JAHHOTOYTJIA; TPEYTOJbHUKOB
50 25 u. [TocTpoenne TpeyronabHMKa MOTPEM 37eMeHTaM | [10 Pa3IMYHBIM 3JIEMEHTaM.
3HAKOMUTBCSI C UCTOPUEN PasBUTUSATEOMETPUN
51 26 H. Pemenye 3amau OO6o06111eHME U CUCTEMATHU3AIIMS TTOTYUYeHHbIX 3HAHWUM,
OTpabOTKa HaBbIKOBIIPUMEHEHUS TEOPETUUECKUX CBEIEHUI K
52 26 H. Pentenue 3amau pelleHnIo 3a1a4
53 27 H. KoutposnbHas pa6ora Ne5. Tembr 35-38

I'eomeTrpuueckue mecra Touek. CuMMeTpuUHbIe PUTYPHI

54

27 H.

CBoiicTBa GMCCEKTPUCHI YTIa

55

28 H.

CaoiicTBa cepeiviHHOTO
MePIeHIVKYJISIPa K OTPE3KY

UcnonbsoBare meroa I'MT 19 pgokasarebCcTBa TeOpPEM O
repeceuyeHny OMCCEKTPUC YTJIOB TPEYroJbHMKA U CepPeaVHHbBIX
MePIIeHINKYJISIPOB K CTOPOHAM TpeyrojbHMKa ¢ moMoiibio I'MT.
dopMyupoBaTh TEOpeMy O CBOJMCTBE CEpPeIVHHOIO




TepHeHINKYJIsIpa K OTPe3Ky.

56 28 H. CBoiicTBa IaMeTpoOB U XOP/I WccnegoBaTh B3aMMHOE  PACIIOJIOXKEHME OKPYKHOCTU U
OKPY>KHOCTU npsiMoii. PopMyJIMPOBaTh ONpeAe/IeHUsI: OKPY)XHOCTH,
57 29 H. Tpu  caydyas  B3aMMHOIO  pacHOJIOXKEHMS | XOpHbl, IMaMeTpa M KacaTeJbHOM K OKpYsKHOCTU. M3yduaTh ux
OKpY>KHOCTM U Tipsimoit. KacartenbHast K CBOJMCTBa, NpPU3HAKM, CTPOUTH ueprexku. HcciaemoBaThb, B
OKPY>KHOCTU TOM YMCJIe MCIOJIb3ys Hu(pPoOBbIe Pecypchbl: OKPYKHOCTD,
58 29 H. Brmcannas M OINMCAHHASIOKPYKHOCTU BIMCAHHYIO B yTOJI; LIEHTP OKPY>XHOCTY, BIIMCAHHOW B YTOJ;
TPeyroJibHMKa PaBEHCTBO OTPE3KOB KacaTe/IbHbIX.
OBjazeBaTh MOHATUSIMM  BIIMCAHHOM UM  OIMCAHHOM
OKPY>KHOCTEM  TpPEyrojibHMKA, HAXOAUTh LIEHTPbl  3TUX
OKPY>KHOCTEN.
Pemrate 3amauM Ha  TMOCTPOEHMeE,  BbIUKUCIIEHME U
JIOKA3aTeJIbCTBO, CBSI3aHHbIE C OKPY’KHOCTbIO, BITMCAHHBIMU U
ONMCAaHHBIMM TPEYTOJTbHUKAMMA.
59 30 H. ®OuUrypbl, CMMMETPUYHbIE OTHOCUTEIBHO TIPsIMOY | POpMyY/IMPOBATh ONpeneieHne 0CeBOVICMMMETPUN.
OOBSICHITD KakMe JBe TOYKM HAa3bIBAIOTCS CHMMMETPUYHBIMU
60 30 . OceBas CMMMETPUSI U  eECBOMCTBaA OTHOCUTEJIbHO IIPSIMON, B KAKOM cjy4ae (GuUrypa HasbIBaeTCs
CUMMETPUYHOM OTHOCUTEJIbHO TIPSIMOM, YTO TaKOe OCh
CUMMETPUY, IPUBOIUTD IIPUMEPbI GUTYP, 06/IaJaI0IINX OCEBOM
CUMMETpPUEN.
PacnosHaBarb  urypbl, CUMMETpUUYHBIE OTHOCUTEIIBHO
TIPSIMOVA.
3HAKOMUTBCSI C UICTOPUEN PasBUTHUSITEOMETPUN
61 31 H. Perrenne sagau O6o06111IeHME U CUCTEMATHU3AIIMS TTOJTYUYEeHHbIX 3HAHWUM,
OTpaboTKa HaBbIKOBIIPUMEHEHMS TEOPETUUECKUX CBEIEHUN K
peleHnio 3a1au
62 31 u. KonTtponbHnas pa6ora Ne6. Temsr 1. 39 — 45
63 32 H. [ToBTOpEHME 1 06O6IIIEHNE OCHOBHbBIX TTOHSTUIA PemiaTp 3apaum Ha MOBTOpeHMe, WLTIOCTPUPYIOIIVE
MMEeTOZOB Kypca 7 Kjacca CBSI3Y MEXY pas3IMUYHbIMM YaCTSIMU Kypca
64 32 H. [ToBTOpEHME U 06O6IIIEHNE OCHOBHbBIX TTOHSTUIA
MMEeTOZAOB Kypca 7 Kjacca
65 33 H. [ToBTOpEHME U 0606IIIEHNE OCHOBHBIX TTOHSTHIA

MMETOHOOB KypcCa 7 Knacca




67

68

33 H.

[ToBTOpEHME 1 0600IIIEHIE OCHOBHBIX TTOHSITUI
MMETOJIOB Kypca 7 Kjacca

[ToBTOpEHME 1 060OIIIEHVIE OCHOBHBIX TTOHSITUI
MMETOJIOB Kypca 7 Kjacca




TEMATUYECKOE ITVJTAHUPOBAHUE

8 kiacc (68 u)

Ha3Banne
pasgeia (TeMbl) Kypca
(uMcno yacoB)

OcHoBHOe Ccogep>KaHne

OCHOBHbBIE BUIbI JeATeIbHOCTI
0Oy YaIOIIMXCS

YeTbIpEXYTOMbHUKI
(12 )

[MTapannenorpamm, ero
MMpU3HAKM U CBOJCTBA.
YacTHble cayydan
rapaJijieJIorpaMmMoB
(IpSIMOYTOJIbHUK, POMO,
KBaZipaT), UX MPU3HAKU U
CBOMCTBA. Tpamnenys.
PaBHoGOKast u
MMPSIMOYTOJIbHAS
Tpareinn.

YnBoeHue MeaMaHbI.
LlenTpanbHass CUMMETPUS

HN300paskaTh M HaAXOAUTb Ha YepTexkax
YEeThIPEXYTOJIbHUKM PA3sHbIX BUAOB U UX
3JIEMEHThI.

dopmynupoBaTh ornpepeeHUsI:
napasiieJiorpaMmmMa, psIMOYTOJIbHMKA, pPoMOa,
KBagpara, Tparemnuu, paBHOOOKO Tparenun,
NPSIMOYTOJIbHOV Tpaneuuyu. JloKasbIBaThb WU
MUCII0/Ib30BaTh NMpPU pelleHuM 3ajau IPU3HaAKU

M CBONMCTBa: IapajuieJiorpaMma, IpsSMO-
yTOJIbHUKA, poMba, KBaapaTa, Tparenun,
pPaBHOOOKON  Tpameuuyu, IIPSIMOYTOJIbHOM
Tparemnum.

I[IpumMeHATHh MeTOA, YOBOEHUS MeOuaHbl
TpeyTroJIbHUKA.

Hcnonb3oBaTth 1MbPOBbIEe pecypchl OJist
MCCJIeIOBAHMS CBOMCTB M3y4yaeMbIX GUTyp.

3HaKOMUTBCA c UCTOpUEN pasBUTHS

TeOMETPUN.
Teopema @asneca u Teopema darneca u | IIpoBoAUTH TIOCTPOEHMUSI C IIOMOIIIBIO
TeopeMa o} TeopeMa o) Mpo- | UMPKYJS U JIMHEMKM C MCIIOJb30BaHMe
MTPOTNIOPIIVIOHATbHBI MOPIMOHATbHBIX TeopeMbl ®dasteca 178 TeopeMbl o]
X OTpe3Kax, OTpe3Kax. MIPOTMOPLUMOHAIbHBIX  OTpe3KaxX, CTPOUTH
13(0)1(010)313 (3 Cpenusis JIVHUSL | YeTBEPTHIM MPONOPLMOHAIBHBIN OTPE30OK.
TPEYTOJIbHUKY TpeyrosnbHuka. Tpanenusi, | IIpoBoauTh, JOKa3aTeJlIbCTBO TOrO, YTO
(15 1) eé cpenHsst JIMHUS. Me[uaHbl TpPEyrojibHMKA TIepecekaloTcss B

ITponopiumoHasnbHbIe
OTPE3KMH, IIOCTPOEHME
YeTBEPTOTrO
MIPOITOPILIMOHAIBHOTO
OoTpesKa.

CBolicTBa IIeHTpa MaccC B
TpeyroJbHUKE.
ITomo6HbIe
TPEeyTrOJbHUKMA.
MpU3HaKa
TPEeyTrOoJIbHUKOB.
ITpakTuueckoe
IpUMeHeHue

Tpu
momo6us

OJHOJ TOUYKe, ¥ HaXOAUTh CBI3b C IIEHTPOM
MacC, HAXOAUThb OTHOIIEHMEe, B KOTOPOM
MeauaHbl JeJIITCS TOUKOM UX Iepe- CeUeHmsl.
Haxoguths mnOmoOOHBIE TPEYrOJBHUKM  Ha
FOTOBBIX yepTreskax C yKaszaH/eM
COOTBETCTBYIOIINX ITPU3HAKOB MOI00MSI.
PemaTp 3agaum Ha MOOOOHBIE TPEYTrOJbHUKU
C IIOMOILBIO CAMOCTOSITEJIbHOIO MOCTPOEHMUS

yepTeskemn U HaXO>KIeHUs MOLOOHBIX
TPEYTrOJIbHMUKOB.

ITpoBoauTh J0Ka3aTeJIbCTBa C
UCIIOJIb30BAaHMEM IIPU3HAKOB ITOA00MSI.
JlokaspIBaTh TpU MpusHaka  NoJo6us
TPEYTOJIbHUKOB.

I[IpumeHssTh NOJSIyUYEeHHBbIE 3HAHUS IIPU
pelieHu reoMeTpUIeCcKMX U NPaKTUUeCKUX
3agau.

3HAKOMUTBHCS C UCTOpHUEeNn Ppa3sBUTHS

reomMeTpmumn




ITnomiags.
Haxosxxpgenne
[IoIagen
TPEYTOJIbHUKOB

M  MHOTOYTOJIbHBIX
buryp. [Tnoagn
MMOJOOHBIX buryp
(14 4)

ITougarue 06 oo1en
Teopuu IUIOLIAIN.
dopmyJsibl 11 TIOLLAIMU
TPeyroJbHMKa,
rapaJijieJiorpaMma.
OrHollleHre  IUIOLLIAEen
TPEYTrOJbHUKOB C OOIIUM
OCHOBaHMEM WM OOIIen
BBICOTOJA.

Brorunciienmne moinamen
CJIOKHBIX GuUryp uepes
pasbueHue Ha YaCTU U

IOCTpPOEHME.
IMTnoumagu buryp Ha
KJIeT4yaTon 6ymare.
ITnomaom ITOIOOHBIX
buryp. Boruncnenne
Iioiragen. 3agauymM C
MMPaKTUUYECKUM

Ccooep>KaHMeM. Penrenne

OsBiaageBaThb IepBUIHBIMMU
npeacTaBjJeHMsIMMU 00  oOuieinn  Teopun
wiomanu (Mepsbl), opMyIMpPOBATH CBOJVICTBA
IUTOLIAAM, BBISICHATD MX HATJISIAHbBINA CMbICII.
BeiBOAUTH bopmyJib IJIouiaau
rnapasuiesiorpaMma, TpeyroJbHMKa, Tparenun
u3 dopMysabl IJIOLIAAM IITPSIMOYTOJbHUKA
(kBagpara).

BeiBoguTh GOpMyJbI  IJIOIIAAM  BBITYKIIOIO
YeTbIPEX- YTOJIbHMKA 4Yepe3 auaroHaaum wu
yroa Mmexay HumM. HaxoauThb momaan
buryp, mM300pa>k€HHBIX Ha  KJIETYATOM
Oymare, MCII0JIb30BaTh pa30OyeHle Ha YacTu
U OJOCTPOEHNeE.

Pasouparnb IpuMepbI MCIOJIb30BaHMS
BCIIOMOraTe/JIbHOM IJIOLIAAM [OJIS PelleHus
reoMeTpMYEeCKMX 3a/1a4.

HaxoauTsp ruiomaay mogo6HbIX Guryp.
Borunciaars TIOI AN PpasIMYHbIX
MHOTOYTOJIbHBIX (QUTYP.

3agau C noMoIlbio | PemaTp 3agaumM Ha IUIONIAIb C TPAKTUIECKUM
mMeTona comepsKaHMeM
BCIIOMOTaTeJIbHOM
TUTOILAAN
Teopema ITudaropan Teopema IIndaropa, eé | /lokasbIBaThb TeopeMy [Indaropa,
Havasa JIOKa3aTeIbCTBO n | Ucnmonb3oBaTh eé B MMPaKTUUYECKUX|
TPUTOHOMETPUN MIpYMEHEHNE. O6paTHas | BBIUMCJIEHUSIX.
(10 u) Teopema IIncaropa. dopmyaupoBaTh onpeneaeHus
Omnpenenenne TPUTOHOMETPUYECKUX  (QYHKIMI  OCTPOrO
TPUTOHOMETPUUECKUX yTjia, IPOBEPATh X KOPPEKTHOCTD.
byHKIMIT OCTpOro yria, BoeiBoguTh TPUTOHOMETPUYECKIE
TPUTOHOMETPUUYECKIUE COOTHOIIEHUST B MTPSIMOYTOJIbHOM
COOTHOIIIEHVS B TPeyroJbHUKE.
MTPSIMOYTOJIbHOM HUccnepoBarhb COOTHOIIIEHUST MEKIY
TpeyrosbHuke. OCHOBHOE CTOpOHAMM B MIPSIMOYTOJIbHBIX
TPUTOHOMETPUYECKOE TpeyroJabHuKax ¢ yrjaamu B 45° 1 45°; 30° u

ToskaecTBO. COOTHOLIIEHMS
MeXKIy CTOpOHAMU B
MIpAMOYTOJIbHBIX
TpeyroJibHUKax CyrjiaMiu B
45 u 45; 30 u 60.

60°.

HUcnonb3zoBatb GopMyabl TpUBeAeHUS U
OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO
IUIST  HAXOXXJEeHMSI  COOTHOILIEHUM  MeKIY
TPUTOHOMETPUYECKUMMU byHKUIMSIMU
pPasIMYHbBIX OCTPbIX YTJIOB.

ITpumeHsATH MOSTyUYEeHHbIE 3HAHUS U
YMeHUS TIpU pellieHn TIPaKTUUYeCKUX 3ajiad.
3HaKOMUTBCS c UCTOpUENn pPasBUTHUS
reOMeTPUN.

VYTJibl B OKPY>KHOCTU.

Bnmcannbie

U ONMCaHHbIE
YeThIPeXyTOJIbHUKMA.
KacarenbHbie

K OKPY>KHOCTH.

Brmcanubie u
IIeHTpasIbHbIE YTJIbI,

YTOJI MEKIY KacaTeJIbHOM U
XOPIOJA.

VIJbl MEKIOY XOpOamMu U
CEeKYIIVMM.

dopmynupoBaTh OCHOBHbIE OIpeaeIeHusl,
CBSI3aHHBbIE C yIJIaMM B Kpyre (BOMCAHHBIN
YTOJ1, LeHTPaJIbHBbIN YTOJI).

HaxoauThb BNycaHHbIE YTJIbI, OMMPAIOILIMECS
Ha OJHY YTy, BBIYUCJISITD YIJIbl C TOMOIIbIO
TeopeMbl O BIMCAHHBIX YTJIaX, TEOPEMbI O




Kacanne okpyskHOCTeI
(13 )

BnucanHble 1 onucaHHbIE
YeTbIPEXYTOJIbHUKY, UX
MPU3HAKM M CBOMCTBA.
ITpumeHeHne 3TUX
CBOJICTB IIPU pellieHnn
reoMeTpMYecKmx 3ajiad.
BsaumHoe pacniososkeHue
IBYX OKPY>KHOCTEI.
KacaHnue okpysKHOCTe.

BIIMCAHHOM YeTbIPEXYTOJIbHUKE, TEOPEMBI O
LIEHTPaJIbHOM YTJIe.

HccnegoBaThb, B TOM UKcCJie C TOMOIIBIO
MOPOBBIX PECYPCOB, BIMCAHHbBIE 1
ONMCaHHbIE UEThIPEXYTOJIbHMUKN, BBIBOOUTDH
UX CBOVICTBA U MPU3HAKN.

Hcnonb3oBaTh 3TV CBOVICTBA U IIPU3HAKA
IIpY pellieHnun 3agayv

IToBTOpeHMe, IToBTOpPEHE OCHOBHBIX Peuratsb 3ajauu Ha HOBTOpPEHUE,
06006111eHe TIOHSITUN U WJUTIOCTPUPYIOIINE CBSI3U MeXKaY|
3HAHUI MeTodOB KypcoB 7 u 8 pasAMYHbIMU YacCTIMM Kypca

(4 9) KJIACCOB,

060611IeHMe 3HaHUN
TEMATUYECKOE ITJTAHUPOBAHUE
9 Kkiacc (68 u)
HasBanue

paspena (TeMbl) Kypca
(4mcIi0 YacoB)

OcHOBHOe coziepsKaHue

OcHOBHbIE BUIbI AeSITeIbHOCTUA
00YYaIOIIMXCS

TpuroHomeTpus.
TeopeMbl KOCMHYCOB U
CUHYCOB.

Pemienne
TPeyroJIbHUKOB

(16 u)

Omnpenenenue
TPUTOHOMETPUYECKUX
dbyskumuin yrimos or 0 mo
180 .

Kocunyc u cunyc npsimoro
1 Tynoro yria. Teopema
KOCUHYCOB.
(O6o611EHHAsT) Teopema
CUHYCOB (C paanycom
OINMCAaHHOM OKPY’KHOCTH).
HaxoskmeHne ojiMH CTOPOH
" BeJIMUNH

YIJIOB TPEYTOJIbHUKOB.
dopmysa 1onaau
TPeyroJbHUKA

yepes3 jBe CTOPOHBI U YTOJI
MEXIY

Humu. Dopmysia
TUIOILIAN
YeTbIPEXYTOIbHMKA Uepe3
€ro AVaroHaamn

M YyroJl MeXXIy HUMM.
ITpakTryeckoe
MIpMMeHeHMe JOKa3aHHbIX

TeopeM.

dopmynaupoBaTh onpeaeeHUsT
TPUTOHOMETPUYECKUX DYHKIIMIA TYMNbIX U
IIPSIMBIX YTJIOB.

BbpIBOgUTB TEOPEMY KOCHMHYCOB M TEOPEMY
CUHYCOB

(Cc pagnyCcomM OIMCaHHOM OKPY>KHOCTM).
Peurathb TpeyroJibHUKMN.

PemaTp npakTuyeckue 3amady, CBOOSIIMECS
K HaXOXIEHMIO Pa3IMYHbIX 3JIEMEHTOB
TPeyroJibHMUKA




[Tpeo6pasoBaHue [MTousiTne o OcBauBaTh IOHSITHUE TPeOOPaA3OBAHMS

nmogobus. MeTrpuueckue | npeobpasoBaHUM MoI00usI.

COOTHOIIEHUST mogo6msi. HccnepoBaTh OTHOILIIEHME JIMHEMHBIX

B OKPY>KHOCTU CooTBeTCTBEHHbIE 3JIEMEHTOB

(10 u) 3JIEMEHTBI ITOAOOHBIX duryp npu mnpeobpasoBaHUM MOTOOMSI.
dburyp. Haxoautn
Teopema o mpousBeaseHUN IIpMMepbI TTOA00MSI B OKPY>KaIOLIEen
OTPE3KOB XOp/I, TeOpeMa O | IEeNCTBUTEIbHOCTMN.

MIPOU3BEeAEHNN OTPE3KOB BbIBOAUTH MeTpUYeCcKye COOTHOIIEHUSI MEKIY

CeKyIIIMX, Teopema O OTpe3KaMM XOpH, CEKYIIMX U KacaTeJbHbIX C

KBaJipaTe KacaTeJbHOM. MCIOJIb30BaHMEM BIIMCAHHBIX YIJIOB U

[TpumeHnenne B MMOAOOHBIX TPEYTOJbHUKOB.

pellleHnM TeoMeTpuueckux | PemraTb reomeTpuyeckye 3amauu U 3aaun U3

3a7ad4. peasbHOM >KM3HU C MCIOJIb30BaHMEM
MOAO0OHBIX TPEYTOJIbHUKOB.

BekTopbl Onpepnenenrie BeKTOpPOB, | Mcmosb3oBaTh BEeKTOPbl KaK HaIpaBJIEHHbIE

(12 v) CJIOKEHMEe WM  Ppa3HOCTb | OTPe3KM,  MCC/AeA0BaThb  TeOMeTPUYeCKUin
BEKTOPOB, YMHOXXeHue | (mepemelteHue) wu  Gusudyeckuini  (cuia)
BEKTOpa Ha YMCJIO. CMBICJIbI BEKTOPOB.
dusmuecknit u | 3HaTh omnpeaeJleHMsI CYMMbl ¥ Pa3sHOCTU
reoMeTPUYECKMI CMBICJT | BEKTOPOB, YMHOKE€HUS BeKTOpa Ha 4YMCJIO,
BEKTOPOB. MCCIeA0BATh reOMeTPUUEeCKUil U pu3mIecKuin
PassiokeHne BeKTOpa MO | CMBIC/BI 3TUX OMEpaLyid.

IBYM He- KoOJutMHeapHbIM | PemaTthb reoMeTpuYecKue 3amaun d
BekTOpaM.  KoopayHaThl | MCIOJb30BaHMEM BEKTOPOB.

BEKTOpa. PacknaapiBaTh BEKTOP o IBYM
CkassipHOe HEKOJJIMHEeAPHBbIM BEKTOPaM.

MpousBefeHre BeKTOpoB, | Mcmonab3oBaTh CKa/ISIpHOE ITPOU3BeJleHNe
ero IMpuMeHeHue il | BEeKTOPOB, BBIBOAUTb €ro OCHOBHbIE
HaxoXOeHusl  OJIUMH M | CBOMCTBA.

YTJIOB. BbrumciasaTs cyMMy, Pa3sHOCTb U CKaJISIPHOE
Pernrenne 3aa4 C | TIpou3BelieHMe BEKTOPOB B KOOpAMHATAX.
TTOMOIIIbIO BEKTOPOB. I[IpuMeHATHh CKaJsIpHOE MPOU3BEIEeHMEe IJIs
[IpyumeHeHne  BEKTOPOB | HaXOXIEeHUS AJUH U YIJIOB.

JLJIST pelieHuss  3aaav

KMHEMATUKN Y MEXaHUKI.

IlexapTOBBI HexkaproBbl KoopauHatbl | OcBamMBaTh MOHSITUE MIPSIMOYTOJTbHOM

KOOpOMHATHI HA TOYEK Ha IJIOCKOCTMU. CUCTEMBI KOOpAMHAT, JIeKapTOBbBIX

TIJIOCKOCTH YpaBHeHMe MpSIMONM. | KOOPOMHAT TOYKM.

(9 4) YrioBoin ko3 dumnmueHt, | BoiBoguTh ypaBHeHMe MIPSIMOM "
TaHTeHC VyrJjla HaKJIOHA, | OKPY)KHOCTU. BpIAensiTb TOJHBIM KBajapar
rapaJiiesibHbIe U | O HaxOXKIOeHus1 IleHTpa U paauyca
reprieHaAUKYJISIpHbIe OKPY’KHOCTU TIO €€ ypaBHEHUIO.

IIpsIMbIeE. PemaTtp 3agaumM Ha HaxOXIEHMUE TOUYeK
YpaBHeHME OKPY>XXHOCTU. | TlepecedyeHMs] MpSIMbIX U OKPY>KHOCTEN C
HaxoskmeHme KoOOpaMHAT | ITOMOIIIbIO METOOa KOOpPAMHAT.

TOUeK nepeceyenus | Hcmosb3oBaTh CBOJCTBA YTJIOBOT'O

OKPY>KHOCTU M TIPSIMO.
MeTon KoopaMHAT TIpU
pelIeHN TeOMeTPUIECKUX
3a7ad4.

HNcnonb3oBaumne metonda

KO3 duIIMeHTa IPSIMOI TP pellleHny 3a7ad,
IIJISI onipefiesieHMsT PACIOIOKEeHUSI TIPSIMOIA.

IIpuMeHATHL KOOpPAMHATBI TpPU  pPEIIEHUU
reoMeTpUYeCcKuX U MPakTUUYEeCKUX 3aaad, OJIs
IIOCTPOEHMSI ~ MaTeMaTUUYeCKux  Mojesien




KOOpAMHAaT B
IIpaKTN4YeCKMX 3agavyax

peasIbHbBIX 3a71au («MEeTO]l KOOPAMHAT»).
ITonb3oBaThCcsa OJIsL TIOCTPOEHUS u
MCCJIeIOBaHU IUAPOBBIMU peCcypCcaMm.
3HAaKOMUTBHCS c UcTOpuUen Pa3BUTUS
TeOMEeTPUN.

ITpaBuibHBIE
MHOT'OYTOJIbHUKM.
JnuHa OKpY>KHOCTU

" TUTOLLIAAb KpyTa.
Brrunciienne mroianen
(8 u)

ITpaBuibHBIE
MHOTOYTOJIbHUKMU,
BbIUMCJIEHNE UX
aJieMeHTOB. Uncio

Ty navHa OKPY>KHOCTMU.

OnvHa Iyru OKpPY>KHOCTMU.

Pagmnannas mepa
yrJa.

[Tnomagb Kpyra u ero
3JIEMEHTOB

(cexTOpa 1 cerMeHTa).
Bporuncienue rioiiagein
buryp, BRIIOUAIOIINX
9JIEMEHThI KpyTa.

dopmynupoBaTh ompejie/ieHre MPaBUIbHBIX
MHOT'OYTOJIbHUMKOB, HAXOJAUTb UX 3JI€MEHTbHI.
ITosb30BaThCA ITOHATUEM HOJIVHBI
OKPY>KHOCTHU, BBEJEHHBIM C ITOMOIILIbIO
MMPaBUJIbHBIX MHOTOYTOJIbHUKOB, ONpeAeIsiTh
uyncsao ", IuHy OyTY M pagyaHHYyI0 Mepy
yria.

ITpoBoauTH Mepexon OT paaAVaHHON MepPbl
yrJjia KIpagyCHOM ¥ HAa0OOpOT.

Omnpenenarsb nyoniagb Kpyra.

BeiBoguth popmysibl (B IpaayCHON U
paguaHHON Mepe) IJis1 OJIMH AYT, TJIoIanen
CEeKTOPOB U CEermMeHTOB.

BeruncasaTrse niomanay GUryp, BKIIOYAIOIINX
9JIEMEHTbI OKPY>KHOCTH (KpyTa).

HaxoauTp 1ionjaay B 3aiavyax peajbHOMU
SKU3HMU.

JBU>KeHNs JIOCKOCTH

(6 v)

ITousTie o ABM>KEeHUMU
IIJIOCKOCTM.
[TapastenpHBIN TEpEHOC,
TMIOBOPOT U CUMMETPUSI.
Ocu 1 HeHTpsbl
CUMMETPUMN.
IIpocreimine
MIpUMEHEeHMS B pellleHUun
3a7ad4.

Pa3oupaTrs npuMepbl, MWUTIOCTPUPYIOLINE
MOHATUS OBVKEHUSI, IIeHTPOB U  OCel
CUMMETPUMN.

dopmyaupoBaThb omnpeneeHust
rapasijieJIbHOrO IMepeHoca, TOBOPOTa M OCEBO
cummMmeTrpuu.  BbIBOOMTBL  MX  CBOJCTBA,
HaXOOUThb HEIOABIKHbIE TOUKMA.

HaxoauTh 1IeHTPbI ¥ OCU CUMMETPUIA

MPOCTENIINX PUTYP.

I[IpumeHsiTh Tapa/uleJbHBI MEPEeHOC U
CUMMETPUIO MPU PEelIeHUM FeOMeTPUIECKUX
3agayu (pasébupaTh IIpUMepHI).

Hcnonb3oBaTh LTSI ITOCTPOEHMUST "
uccaenoBaHuit n@poBbie pecypchl.
[ToBTOpEHME, I[ToBTOpenne ocHOBHbIX | OmepupoBaTh TMOHSITUSIMUA durypa,
0600611IeH1E, TMOHATUI M METOHNOB | TOYKa, TMpsMasl, Yroj, MHOTOYTOJIbHUK,
cUCTeMaTU3aIus KypcoB 7—9 KiaccoB, | paBHOOEIpPEHHbBIN 17t PaBHOCTOPOHHMI
3HAHUNI 0b6061IeH1E U | TpPeyroJbHUKMH, ITPSIMOYTOJIbHBIN
(7 u) cucrteMaTusalnus 3HaAHU. | TPeyroJibHMK, MeauaHa, OuccekTpuca u
[Tpocrenmine BBICOTA TPEYTOJbHUKA, MapauiesiorpamMm,
reoMmeTpuyeckue GUIypbl | poMO, MPSIMOYTOJIbHUK, KBaJpaT, Tparerus;
u ux CBOVCTBA. | OKPYXHOCTb, KacaTeJibHasl; pPaBeHCTBO WU
Nsmepenne rnompobue duryp, TPEyTrOJIbHUKOB;
reoMeTpuYeCcKUx MapaiyIeIbHOCTh U TePIeHANKYJISIPHOCTD
BEJIMYMH. MIPSIMBIX, YTOJI MEXKAY MPSIMbIMU, CUMMETPUST
TpeyroJabHUKN. OTHOCHUTEJbHO TOYKM U IIPSIMOWM; MIJIMHA,
[MTapannenbHbie M | pacCcTossHMe, BeJIMuUMHA YyrJja, IUIoNIadb,
MepIIeHaNKYJISIpHbIe epuMeTp.
MpsIMbIeE. HUcnonb3zoBath ¢Qopmysbl: nepumerpa U
OKpY>KHOCTb M KpYT. | IUIOIIAAN MHOTOYTOJIbHMKOB, IJTHBI




'eomeTpuueckue OKPY>XHOCTM W TIUIOIIaAM Kpyra, ob6béma
MOCTpOeHMs. YTJIbI B | MNPSIMOYTOJIBHOTO Iapauiesenumnena.
OKpY>XHOCTU. Brimcanubie | OmepupoBaTh HOHSITUSIMM: TIPSIMOYTOJIbHAS
178 OmMMCaHHbIe | CUCTeMa KOOPAMHAT, BEKTOP; UCIOJIb30BaTh
OKPY>KHOCTU ST TIOHSTUS IJISI TIPEACTaBJIeHNUST JaHHbIX U
MHOTOYTOJIbHUKOB. pelieHusa 3amady, B TOM UucCje U3 OPYrux
[Tpssmast 1 OKpY>KHOCTb. y4ebOHbIX TIpeaMeToB. Pemratb 3amaum Ha
YeTbIpEXYTOIBHUKMN. ITOBTOpPEHME OCHOBHBbIX TTOHSITU,
BrivicanHble MmonucaHHble | MWUTIOCTPALIMIO CBSI3€M MEXIY PasIMUHbIMU
YeTbIPEXYTOJIbHUKIUA. yacTsiMu Kypca. Bsioupatrs MeTon OJist
Teopema Iludgaropa u | pelreHus 3agaumn.

Havala TpuroHomerpuu. | PeliaThb 3agauM 13 MOBCEIHEBHOM KU3HU.
Perrtenne 001X

TPEeyroJbHUKOB.

ITpaBuiabHBbIE

MHOTOYTOJIbHUKMN.

IIpeobpaszoBanus

MJIOCKOCTHU. [IBU>KeHMSI.

I[Mogo6ue. CummeTpus.

[Tnomwane. Berunciaenne

rrotanen. I'litomamm

NOIOOHBIX QUTYD.

JlekapTOBBI KOOPAMHATHI

Ha TVIOCKOCTMU.

BekTopsI Ha IIJIOCKOCTH

PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «BEPOSITHOCTDb 1 CTATUCTUKA»

HOEJIN U3YYEHUSA KYPCA

B coBpemenHoM 111(ppOBOM Mupe BEPOSITHOCTb M CTATUCTUKA MPUOOPETAIOT BCE GOJIBIIYIO
3HAUMMOCTb, KaK C TOYKM 3PEHMS] IPAKTUUECKUX IPUJIOKEHMI, TaK ¥ UX pOJIM B 0Opa3oBaHUM,
HEeOOXOAMMOM KakKIOMYy 4YeJIoBeKYy. BospacTtaeT umcyio mpodeccuii, mpy OBJIALEHUM KOTOPHIMU
TpebyeTcst xopoliiasg 6a30Basi MOATOTOBKA B 06JIACTY BEPOSITHOCTU M CTATUCTUKM, TaKasl MOJrOTOBKA
BasKHA JIJI TPOJOJIKEHMST 0O0pa3soBaHMST U JJIsT YCIEITHOM MTPOodeCCMOHATbHONM Kapbepbl.

Ka)K/IbII‘/JI YeJIOBEK IMOCTOSHHO IIPMHMMAET pellleHNMs Ha OCHOBE MMEIOIINXCA Yy Hero JaHHbIX.
A AJIS1 O6OCHOBaHHOI‘O NPpUMHATUA pelleHMs B YCJIOBUAX HeJOCTaTKa WMJIN I/I36bITKa I/IH(I)OpMaI_H/II/I
HEeOOXOOMMO B TOM YMCJIe XOpOIIO C(HOpMUPOBAHHOE BEpPOSITHOCTHOE M CTaTUCTUUYECKOE
MBIIIIJIEHNE.

ViMeHHO IIO3TOMY OCTpPO BCTaJla HEOOXOOMMOCTh C(OpMMUpPOBATh Y OOYYAIOIIMXCS
(OYHKIMOHAIBHYIO TPaMOTHOCTb, BKJIIOUAIOIIYIO B C€0S1 B KaUeCTBE HEOThEMJIEMON COCTAaBJISIOIIEN
yMeHMe BOCIHPMHMMATh M KPUTUMYECKM aHaIM3MpoBaThb WHGOpPMAIINIO, TPeACTaBJIeHHYI0 B
pas/IMUHbIX (opMax, MOHMMATh BEPOSATHOCTHBIM XapaKTep MHOIMX peaJbHbIX IIPOLECCOB U
3aBUCUMOCTEN, MPOMU3BOAUTH IPOCTENIINE BEPOSITHOCTHBIE PACUYEThl. 3HAKOMCTBO C OCHOBHBIMM
MpUMHLIMIIAMM CcOOpa, aHaaM3a U MPeACTaBIeHNs SAHHBIX U3 pasJMUHbIX chep >KU3HMU OOIIeCcTBa U




rocygapcrBa MpuooOIIaeT oOydYalommxcs K OOIIeCTBEeHHbIM WHTepecaM. Vi3ydyeHue OCHOB
KOMOMHATOPUKM pa3BMBAeT HABBIKM OpraHmsaimuu rnepebopa u MOACUETa YKucaa BapMaHTOB, B TOM
yucse, B IPUKIAAHBIX 3aadaX. 3HAKOMCTBO C OCHOBaMy Teopuy IpadoB CO3AAET MaTEMaTUUECKIUIA
dbyHmameHT 17151 GOpMUPOBAHMS KOMITETEHIMIA B 061aCTV MHGOPMATUKY U IIUDPOBBIX TEXHOJIOTUIA.
[ToMmumo sTOrO, MpM WM3YyYEHUM CTATUCTUKM ¥ BEPOSITHOCTM OOOTAIAIOTCS IpeCTaBIeHMS
YYaILIMXCSI O COBPEMEHHOM KapTMHE MMUPA ¥ METOJAX ero UCCjaeqoBaHus, GopMupyeTcss IOHMMaHue
POV CTAaTUCTUKY KaK MCTOYHMKA COLMAIBHO 3HAUMMOM MHGOPMAIUM M 3aK/IaIbIBAIOTCS OCHOBBI
BEPOSITHOCTHOT'O MbIIIUIEHMS.

B cooTBeTCTBMM C HAHHBIMM IEJISIMM B CTPYKType IpOrpaMMbl Yy4eOHOro Kypca
«BeposiTHOCTb ¥ CTaTMCTMKa» OCHOBHOM IIIKOJIbI BbIZEJEHbI CJIEAYIONIME COMepsKaTelbHO-
Metomauueckue auHun: «IIpemcraBieHre HaHHBIX M OMMCATENbHAsI CTATUCTUKA»; «BeposaTHOCTh»;
«DJIeMeHTbl KOMOMHATOPUKI»; «BBemeHmne B Teopuio rpacdoB».

Copepskanme nuuum «[IpemcraBieHue AAHHBIX UM OMMCATeIbHAs CTAaTUCTUKA» CITYKUT
OCHOBOW 151 (DOpPMMPOBAHMSI HABBIKOB pabOThl C MHMOpMAaIMen: OT UYTEHUSI M MHTEpIIpeTann
mHbopMaIu, IpeCcTaBJIeHHON B TabaMIAX, Ha AuarpaMmmax 1 rpadmkax no c6opa, mpecTaBaeHus
M aHaIM3a JAHHBIX C MCIIOJIb30BAHMEM CTAaTUCTUUECKUX XapaKTEPUCTUK CPEOHUX U PacCEeMBaHMSI.
Pa6oTtas ¢ jaHHBIMM, OOYyYaIOIIMECS yYaTCsl CUMTHIBATb M MHTEPIPETUPOBATh JaHHbIE, BbIABUTATD,
apryMeHTMPOBaTb ¥ KPUTUKOBATh IIPOCTENMIIME TUIIOTE3bl, PasMbIIUIATh Han (akTopamu,
BBI3BIBAIOIIMMM M3MEHUYMBOCTb, M OIIEHMBAThb MX BJIMSHME HA PACCMaTpPMBAEMble BEIVMUYMHBI U
MIPOLIECCHI.

WHTYyutTMBHOE  TIpeACTaB/ieHMe O  CJIy4allHOM  M3MEHYMBOCTM,  MCCJeIOBaHMe
3aKOHOMEpPHOCTEN ¥ TEHAEHIM) CTAHOBUTCSI MOTMBMPYIOIIE OCHOBOW IJISI M3YUEHUs] TEeOpUM
BepOSITHOCTel. Bosbllloe 3HaUeHMe 3[ech MMEIOT MpaKTUUYeCKye 3aJaHusl, B YaCTHOCTY OIIBITBI C
KJIACCUYECKMMY BEPOSTHOCTHBIMY MOJIEJISIMIA.

[ToHsiITME BEPOSITHOCTM BBOAMUTCS KaK Mepa IpaBAONOAoOMs CJIy4aitHOrO coObITus. I1pn
M3yYeHUM Kypca oOydarolyecss 3HAKOMSITCS C IPOCTENIIMMM  METOJaMM  BbIUMCIIEHUS
BEPOSITHOCTEN B CJTYYalfHBIX SKCIEPUMMEHTAaX C PaBHOBO3MOXKHBIMM 3JIEMEHTAPHBIMM MCXOIaMMU,
BEPOSITHOCTHBIMM 3aKOHAMM, MO3BOJISIIOIIMMY CTaBUTh U pelaTh 6oJiee CAOXKHbBIE 3amaun. B kypc
BXOJSIT HauaJIbHbIE MTPEJICTABIEHNS O CTYYAHBIX BEJIMUMHAX Y UX YMCJIOBBIX XapaKTePUCTUKAX.

Takske B pamMkKax B3TOrO Kypca OCYIIECTBJSIETCS 3HAKOMCTBO OOYYaIOIIMXCS C
MHOKECTBaMM ¥ OCHOBHBIMM OIlepalusMy HaJ MHOXKECTBaMM, pPacCMATPUBAIOTCS MPUMEPDI
MIPUMEHEHMS I PellleHMs 3a[ay, a TaKKe MCIIOJb30BaHMUS B APYIMX MaTeMaTUUYECKUX Kypcax U
y4eOHbIX IMpeaMeTax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B 7—9 wmaccax usyvaercs Kypc «BeposSTHOCTb M CTaTUCTMKa», B KOTOPBI BXOAST
paspenbl: «[IpencraBiieHne MaHHBIX M OMMCATEIbHASI CTATUCTUKA»; «BeposSITHOCTb»; «DJIE€MEHTHI
KOMOMHATOpuKM»; «BBemeHne B Teoputo rpados».

Ha nsyueHne maHHOro Kypca OTBOAUT 1 yueOGHbIN Yac B HEIEJIIO B T€UEHME KaKIOro rojia
o6yuenust, Bcero 102 yue6HbIX yaca.

COJEP>XAHME YYEBHOI'O KYPCA (ITO I'OJAM OBYYEHU/SI)

7 KJIacc
[IpencraBiieHMe NAaHHBIX B BUIe TaO/ulI, AMarpaMm, rpad@ukoB. 3anojHeHne Tabmil, YTeHue U



MOCTpOEHMEe AyarpaMM (CTOJIOMKOBBIX (CTOJMOUATHIX) M KPYroBbiX). UTeHue rpadmkoB peasibHbIX
npoleccoB. V3Bmeuenne uHpopMaLyuy U3 AyarpaMM M Tabuil, MCIOIb30BaHME Y MHTEpIIpeTalys
JIaHHbBIX.

OmucaTenbHas CTaTUCTMKA: cpemHee apudmernyeckoe, MeauaHa, pasMax, Hambosbliee U
HayMeHbIllee 3HaUeHMsT Habopa YMCIIOBBIX JAaHHbBIX. [IpyMepbl CTyuaitHOM M3MEHUYMBOCTHA.

CiryJaiiHblii 9KCIEpUMEHT (OTbBIT) M CJIy4aiiHoe coObITue. BepositrHocTh M uvacrorta. Posb
MaJIOBEPOSATHBIX M TMPAKTUUECKM JOCTOBEPHBIX COOBITMII B TpUpoJe M B obmiecTBe. MoHeTa u
UTPaJIbHAsA KOCTb B TEOPUY BEPOSITHOCTEN.

I'pad, Bepimna, pebpo. CrerneHb BepiHbL. UYMcio peédGep M CyMMapHasi CTelleHb BepIMH.
[Tpencrasienue o cBsasHocty rpada. Lenu n uukiel. ITytu B rpadax. O6xox rpada (3111epoB Iy Th).
Perienne 3amau ¢ moMollpbio rpagoB.

8 kyacc

MHOKeCTBO, 3JIEMEHT MHOXeCTBa, IOAMHOXecTBo. Orepanmuy HaJg MHOXKECTBaAMU:
obbemuHeHne, mnepeceueHue. CBOJCTBa omepanuii HaJd MHOXKECTBAMM: IIepeMeCTUTETbHOE,
coyeTaTebHOE, paclpeennTe/ibHOe, BKItoueHns. Vcrnonb3oBanne rpaduueckoro mpencTaBieHNs
MHOKECTB JIJISI OTIMICAHMSI PeaJIbHBIX ITPOIIECCOB U SIBJIEHMI, TIPU PeLlIeHnN 3a1ay.

U3mepeHne pacceuBaHus OaHHBIX. Jlycrepcuss M CTaHOAPTHOE OTKJIOHEHME UMCIOBBIX
HabopoB. /InarpaMmma paccenBaHMs.

DJieMeHTapHbIe COOBITHS caydanHoro omnbita. CiydyaliHbie COOBITHS. BepoSTHOCTM COOBITHUIN.
OmnbIThI C paBHOBO3MOXKHBIMM 3JIEMEHTApHbIMM CcOObITHSIMM. CirydaiHbiii BbiOOp. CBSI3b MEXIY
MaJIOBEPOSITHBIMU Y TTPAKTUYECKN TOCTOBEPHBIMY COOBITUSIMMU B IIPUPOJIE, OOIIIECTBE U HAYKE.

HepeBo. CBoiCTBa JepeBbEB: €IMHCTBEHHOCTDb ITyTH, CYIIECTBOBAHME BUCSYEN BEpPIIMHBI,
CBSI3b MEXKAY YMCJIOM BEPIIVH U uncyioM pedep. [TpaBmio ymHokeHMs. PeltieHne 3aau ¢ MOMOIIBIO
rpacdos.

[IporuBormosyokHbIe cOObITHA. Jyarpamma ditepa. O0beuHeHne U IepecevyeHne COObITUM.
HecoBmecTtHbie cobbitusi. @opMysa CJIOKEHUSI BEpOSITHOCTEN. Y CJIOBHAsE BEPOSATHOCTb. [IpaBmiio
yMHOXXeHMs1. HezaBucumbie co6biTHs. PellieHne 3amau Ha HaxXOXXIEHME BEPOSITHOCTEN C TIOMOIIbIO
JiepeBa CyYalfHOTO SKCIIepMMEHTa, AyarpaMm JDiepa.

9 kacc

[TpencraBiieHne JAHHbIX B Bume TabuII, ouarpamMM, — Irpadukos,
MHTEpIpeTanys HaHHbIX. UTeHMe M TMOCTpoeHue Tabauil, auarpamMM, Ipa@uKoB 1O peaibHbIM
JaHHbIM.

[TepecranoBky u Gakropuas. CouetaHus ¥ UUCIO codyeTaHui. TpeyrosbHuk [lackass.
Pertienne 3a1au ¢ MCIOJIb30BaHNMEM KOMOMHATOPUKM.

I'eomerpuueckass BeposiTHOCTb. CilyuyalHbIi BBIOOP TOYKM M3 (UTYphl Ha IIOCKOCTH, U3
OTpe3Ka " U3 IYTU OKPYKHOCTH.

Ucnbiranme. Ycnex n Heymava. Cepust ucCIbITaHui A0 mepBoro ycrexa. Cepusi MCIIBITaHUIA
bBepuysnnu. BeposTHOCTY cOOBITHIT B cepuu UCTIbITaHU BepHysn.

CiyuaiiHasg BeIMUMHA WM paclpenesieHne BeposTHOcTel. [IpuMMepbl MaTemMaTMUeCcKOro
OXXUIAHMUSI KaK TEeOPETMYECKOrO CpPeIHero 3HaueHus BeaMuYuHbl. MaTeMaTudeckoe OXXUAAHUE U
IVCIIEPCUST CTYYaiHOM BEJIMYMHBI «UMCJIO YCIIEXOB B CEPUM UCTIbITaHUI BepHym».

[TousaTne o 3akoHe GoJbIIMX uKcen. VisMepeHne BepOSTHOCTENM C MOMOIbIO YacToT. Posb u
3HaueHMe 3aKOHa GOJIbIINX YMUCe B IPUPOIE U 0DIeCTBe.



IJIAHUPYEMBIE ITPEIMETHBIE PE3YJIbTATBI OCBOEHUS IIPUMEPHOMN
PABOYEN ITPOT'PAMMBI KYPCA

[TpegmeTHble pe3yJsbTaTbl OCBOEHMs Kypca «BeposiTHOCTh M cratMcTuka» B 7—9 Kiaccax
XapaKTepU3yIOTCs CAeAyIONMMY YMEeHUSIMMU.

7 KJacc

— UYurarp mHpOpMaImio, MpeACTaBJIeHHYIO B TabauIlaxX, Ha AMarpaMMax; IpeACcTaBIsITh JaHHbIE B
BULle TAG/IMI], CTPOUTH AMarpaMmMbl (CTOJIOMKOBBbIE (CTOJOYATBIE) M KPYroOBble) MO MacCHUBam
3HAYEHUI.

— OmnuceIBaTh ¥ MHTEPIIPETUPOBATb peajibHbIe UMCIIOBbIE AAaHHbIE, ITPeACTaBIeHHbIe B TAOIUIIAX,
Ha guarpammax, rpadukax.

— MHcnonb3oBaTh Oy  ONMCAaHMSI OAHHBIX  CTAaTUCTUYECKME  XapaKTEePUCTUKU:  CpefHee
apudmeTueckoe, MeyaHa, HauboJblllee ¥ HauMeHblliee 3HaUeHMsI, pa3Max.

— Vmerb mpencraBieHue O CIy4aliHOM M3MEHUMBOCTY Ha MpUMepax IeH, GU3MIeCcKux BeJTMUMH,
AQHTPOIMOMETPUUYECKIX TAHHBIX; MMETb IPEICTABJIEHME O CTATUCTUIECKON YCTOMUMBOCTH.

8 Kiacc

— UsBnekarb u Impeobpa3oBbiBaTh MHGOPMAIMIO, MPEACTABJIEHHYIO B BUIE TaO/MII, duarpamm,
rpadMKOB; MMPEICTAB/ISITh JaHHbIE B BUIE TAOJ NI, AMarpamMmm, rpadmuKoB.

— OmnuceiBaTh JaHHbIE C IIOMOIIbBIO CTAaTUCTUUECKMX ITOKasaTesieil: CpemgHMUX 3HAUeHUI U Mep
pacceuBaHus (pa3smax, IUCIEPCHUs U CTaHAAPTHOE OTKJIOHEHMe).

— Haxoautbh 4acTOTBI UMCIOBBIX 3HAUEHMI UM YACTOThI COOBITMIL, B TOM UMCJIe IO pe3ysbTaTaM
M3MEPEHMII ¥ HaOJTIOgEeHNIA.

— Haxomuth BepOSITHOCTM CIYYAHBIX COOBITUI B OIBITAX, 3Has BEPOSITHOCTU 3J€MEHTApPHBIX
COOBITHI, B TOM UMCJIE B OIBITAX C PABHOBO3MOXXHBIMM 3JIEMEHTAPHBIMM COOBITUSIMM.

— Hcnonb3oBaThb rpaduyeckie MOAEIN: TepPeBO CYYAHOTO SKCIIEPUMEHTA, JuarpaMMbl Jiiepa,
YMCJIOBAs MPSIMast.

— OmnepupoBaTb IOHATUSIMM: MHOKECTBO, IIOJMHOKECTBO; BBINIOJIHATh OIepanuy Hap
MHOKeCTBaMM: OObeOVHeHue, IepecedeHye; MepeuncyisTbh 3JIeMEHTbl MHOXKECTB; MPUMEHSTh
CBOJICTBA MHOKECTB.

— Hcnonb3oBaTh rpaduueckoe IMpeacTaBjieHe MHOXKECTB M CBsI3eil MeKIy HUMM IJIS1 OMMCaHUS
MIPOIIECCOB ¥ SIBJIEHMI, B TOM YMCJIe MPU pellleHuy 3amad U3 APYTUX y4eOHbIX IMpPeaMeTOB U
KYpCOB.

9 KJacc

— U3Bnekatb " MpeobpasoBbIBaTh  MHQOPMAIINIO, TpeaCTaBIeHHYIO B
Pa3/IMYHBIX MUCTOUYHMKAX B BUIE TaO/MI, Auarpamm, rpaduKoB; MPeACTaB/sITh JaHHbIE B BUAE
Tabymil, JuarpaMm, rpaduKoB.

— Pematp 3amaum oOpraHM30BaHHBIM IepebOPOM BapMaHTOB, a TaKKe C MCIOJb30BaHUEM
KOMOMHATOPHBIX IIPaBUJI M METOLOB.

— Hcnonb3oBath ommcare/ibHbIe XapaKTEPUCTUKM IJIS1 MACCHMBOB YMC/IOBBIX JTaHHBIX, B TOM 4MCJIE
cpenHye 3HaYeHMsI ¥ Mepbl pacCerBaHMs.



- HaXO,ZLI/ITI) YaCTOThbl 3HAYEHMI M YaCTOThI CO6bITI/IH, B TOM 4YMCJI€ IIOJIb3YSCbhb pPe3yJIbTaTaMMU

MIPOBEAEHHBIX U3MEPEHNI 1 HAOIIOIeHIA.

- HaXO,ELI/ITb BEPOSATHOCTU cnyqaﬁ[Hbe COOBITUI B M3YUEHHbIX OIIbITaX, B TOM 4YMCJI€ B OIIbITax C

PaBHOBO3MO>KHbIMI 3JIEMEHTAPHbIMU CO6bITI/I$IMI/I, B cepusx MUCIIbITAHUNA [0 IepBoro ycriexa, B

cepusix ucnbiTaHuit bepuysim.

— Hmetsb npeancraBJIEeHNE O cnyqaﬁHoﬁ Be€JIMUMHE U O pacClipeaejieHnn BepOHTHOCTEﬁ.

— Hmetsb npeancraBJieHe O 3dKOHEe GOJIbILINX YMCeT KaK O MMpoABJIEHMM 3aKOHOMEPHOCTU B

CTyYaifHOM M3MEHUYMBOCTM M O POJIM 3aKOHA OOJIBIINX UMcesI B IPUPOJIE U OOIIIeCTBe.

TEMATUYECKOE II/TAHUPOBAHUE YYEBHOI'O KYPCA

7 Kkaacc (34 u)

HasBanue
pasmesia (TeMbl) Kypca OcHoBHOe coniepskaHue OcHOBHbIE BUJIBI I€SITE/IbHOCTU
(4mcIi0 YacoB) 00YyYarOIINXCST
[IpencraBienne [TpencraBiieHne JaHHbBIX OcBauBathb CITOCOOBI npenCcTaBeHs
JlaHHBIX B Tabsmiiax. CTaTUCTUYECKUX  JAHHBIX U  YMCJIOBBIX
(7 4) IIpakTuueckue MaCCHBOB C ITIOMOIIbIO TAGJIMIL U AMarpaMM C
BBIUMCJIEHUST TI0 JUCIIO/Ib30BaHMEM aKTyaJIbHbIX U Ba>KHbBIX
TaOIMYHBIM JaHHbBIM. IaHHbIX (memorpadmrueckme IaHHbIE,
N3sBneuenue n ITPOMN3BOJICTBO ITPOMBIIIIIEHHOM u
MHTepIIpeTaus CeJIbCKOXO03SIICTBEHHOM MTPOAYKIIUN,
TaOIUYHBIX TAHHBIX. OOI11IeCTBEHHbIE U TIPUPOIHBIE SIBJIEHMS).
[TpakTnueckast pabora N3yuyaTth mMeToAbl pabOThl C TAGJIUMUYHBIMU U
«Tabmmiibi». rpad@mMyecKMMM MpeCTABIEHUSIMU TAaHHBIX C
I'padpmueckoe MOMOIIbIO MQPPOBBIX PecypcoB B Xoje
IpeAcTaBJieHMe NaHHbIX B | ITPaKTUUECKUX paboT
BUE KPYTOBBIX,
CTOJIOMKOBBIX
(cTonbUaThIX) AMarpaMm.
UreHMe U IOCTpoOeHMe
nuarpamm. [Ipmumepsr
IemMorpaduueckux
muarpamm. I TpakTmueckast
paboTta «JluarpammbI»
OmnucarenbHas UncsioBble HAaOOPHI. OcBauBaTh NOHSATUSA: YMC/JIOBOM HabOp,
CTaTUCTUKA CpenHee Mepa IleHTpaJibHOM  TeHAeHIMU (Mepa
(8 u) apudmeTmnueckoe. LIeHTpa), B TOM unciie cpenHee

MenuaHa 41CJIOBOTO
Habopa. YCTONYNBOCTD
menuanbl. [IpakTiueckas
pabora «CpenHue

apudmeTyeckoe, MeayaHa.

OnuchiBaTh CTAaTUCTUUYECKNME OaHHbIe C
IIOMOILIbIO CpemgHero apmudMeTM4ecKoro u
MenuaHbl. Pelliath 3amaun.




3HAYEHMSI).
Hawmbosbiiiee u
HayMeHblIlee 3HaUeHST
Y1CJIOBOro Habopa.

HNsyuaTh CBOMCTBA CpeIHIX, B TOM YMCJIe C
TIOMOILbIO HUQPPOBBIX PECYpPCOB, B XOIe
MMpaKTUYeCKuxX paboT.

OcBauBaTh TIOHSITHUS: HauoboJIbIlIee u

Pasmax. HauMeHblIllee 3HaYEeHUS YMCJIIOBOI'O MAacCCUBa,
pasmax.
PenraTh 3agaum Ha BbIOOP cIiocoOa ONMMCAHMS
JaHHBIX B COOTBETCTBUM C IIPUPOLON
IAHHBIX U LEJISIMU MCCJIeTOBAHMS.
CoryvaitHas CriyuarHast OcBauBaTh NOHATHUS: YacTOTa 3HAUEHUN B
M3MEHYMBOCTD M3MEHYMBOCTh MaccuBe MHOaHHBIX, TPYNIMPOBKA HJaHHBIX,
(6 u) (mpumepsI). YacroTa | rucrorpamma.
3HaueHuii B  MaccuBe | CTpoOoMTh ¥ aHAJAM3UPOBATH TVCTOIPAMMBI,
IaHHBIX. I'pynmupoBka. | mOAOGUPATH MOAXOMNSIINI IIar TPYIIMPOBKMA.
I'mcrorpamMmmel. OcBauBaTh rpaduueckmue IpeacTaBIeHNS
IMpakTruyeckas paboTa | pa3HbIX BUIOB CJyYaiiHOM M3MEHUYMBOCTH, B
«CryuaHas TOM UYMCJie C IIOMOILbIO  IMOPOBBIX
U3MEHUYMBOCTb» pecypcoB, B XOJie TIPAaKTUUECKON pabOThI
BBemenne B Teopuio I'pad, Bepmmua, pebpo. | OcBamBaTh MNOHATHSI: rpad, BeplIMHAa
rpac¢oB [IpencraBnenne 3agaum c | rpacda, pebpo rpada, crerneHb (BaJI€eHTHOCTb
(4 v) TOMOILIbIO rpada. | BepIIMHBI), IEIb M UKJI.
Crenenp (BasieHTHOCTBh) | OcBamBaTh MOHATHUS: TTYTh B rpade, 31IepoB
BepuinHbI. Ynciao peébep u | myTh, o00xon rpada, OpPUMEHTHUPOBAHHBIN
cymMmapHas cTerneHb | rpad.
BepuinH. llenb u 1nukia. | Pemrathb 3azaum Ha MOMCK CYMMbI CTEIIEHEN
ITyTe B rpacde. | Bep- 1mmMH rpada, Ha MoucK obxonda rpada,
IMpencraBiienne O | HA TMOWUCK TyTell B OPUEHTUPOBAHHBIX
cBsisHOCTU rpada. O6xonm | rpadax.
rpada (oisiepoB myTh). | OcBamMBaTh CHOCOOBI TpEACTaBJIEHMS 3aay
ITpencraBienne 06 | U3 Kypca anrebpbl, TreOMeTpuUM, TeOpUn
OPUMEHTUPOBAHHbBIX BEpOSITHOCTEN, JOPYrUMX  NpeJMeTOB  C
rpadax. ITOMOIIIBIO rpacgoB (kapThl, CXEMBI,
9JIEKTpUUECKMe Ilienu, QYHKIMOHAJIbHbIE
COOTBETCTBMUSI) Ha IIpUMepax.
BeposiTHOCTH " Cnyuaiubiii  onblT ¥ | OcBaMBaTh NOHATUSA: C/TyYalHbIMA OIIBIT U
YacToTa CIyYaifHOTO cIyyaiHoe cobbITHE. | CydaillHOe COObITME, MaJIOBEPOSITHOE WU
COOBITHS BeposiTHOCTL M uyacToTa | MPaKTUYECKM JOCTOBEPHOE COOBITHE.
(4 1) COOBITHSI. Posnp | A3yuaTrh  3HAUMMOCTh  MAaJIOBEPOSITHBIX
MaJIOBEPOSITHBIX U | COOBBITUI BHOPUPOIE U OOIIEeCTBEe Ha BasKHbBIX

IIpakKTn4YeCKn

npumepax (aBapuy, HeCUYaCTHbIe CjIydau,

IOCTOBEPHBIX COBBITMII B | 3allMTa  IePCOHAJbHOM mHpopMaunu,
npupome u B obljecTBe. | l€peravya AAaHHbBIX).
Monera u wurpaspHas | A3ydYaTb poJIb KJIACCUYECKUX
KOCTb B Teopuy | BEPOSTHOCTHBIX Moesien (MoHeTa,
BEPOSITHOCTEIA. UT'pa/IbHAsI KOCTb) B TEOPUM BeposlTHOCTeﬁu.
[IpakTHyeckas pa6ora | HabmomaTs u M3yJaTh 4acTOTY COOBITHI B
«YacTora Bbimagedusi | MPOCTBIX OKCIEPMMEHTax, B TOM YMCIe C
oprar. TTOMOIIIbIO IIM(APOBBIX PECYypCcoB, B XOne
TIPaKTUUYECKOM paboThI.
O6o0061ieHne, kKoHTposb | IIpencraBienne paHHbiX. | I[IoBTOpSITH WM3yueHHOe ¥ BBICTPAaUBATh

(5w

OnucaresibHast
cTaTucTuka. BepossTHOCTB
CJTy4aliHOTO COOBITUS

CUCTEMY 3HaHUI.
Pemratp 3ajgaum Ha IIpeacTaBjeHMEe U
OIIMCaHMe HOaHHbIX C IIOMOIIbIO M3YUYE€HHbIX




XapaKTepPUCTUK.
CJIyJaiTHbIX
ITPaKTUUYECKU

COOBITUI,

IIOCTOBEPHBIX
COOBITUII, UX POJM B IIPUPOAE U >KU3HU
YyeJIoBeKa.

Oo6cyxaaTh

npuMepbI
MaJIOBEPOSITHBIX U
CJTyYalHbIX

KanengapHo — TeMaTnyecKkoe IJilaHMpoBaHue, 7 KIacc

Alara Kos-Bo uacoB
JI-BO 4
Ne i/mt (ueneins) Tema ypoka
IJIaH ‘ daxT Bcero KP ITP
I'masa 1. IIpeacraBjienne JaHHbBIX 7 1 1,5
Tabmuipbl. YHopsaouMBaHue JaHHBIX U
1. 1mn. 1 0 0
MOMCK MHMOpMaLymn
WsBeuenne " MHTepIIpeTanys
2. 2H TaOJMYHBIX AaHHBbIX. I[IpakTmueckas 1 0 0,5
pa6ota "Tabuipbr"
3. 31 IMopcuéTs! 1 BbIUMCIEHNUS B TabImMIIax 1 0 0
4, 4 q. CT0IOMKOBBIE AVarpaMMbl 1 0 0
5 5mH. Kpyrossie guarpaMmbl 1 0 0
6 6 H [TpakTiueckas pa6ora "Iuarpammsbr” 1 0 1
KourposbHasi pa6ora Ne 1 mo Teme
7. 7H 1 1 0
«IIpeacraBiieHne JaHHBIX»
I'naBa 2. OnucarenbHasi CTATUCTUKA 6 1 1
Uncnosble HabOPHI. Cpennee
8. 8 1. P PeR 1 0 0
apudmMeTUecKoe Y1CcJIOBOro Habopa
Menuana YUCJIOBOTO Habopa.
9, 9 u. ) P 1 0 0
Y CcTOMUNBOCTh MeIVIaHbl
Mepnmnana YICJIOBOTO Habopa.
0. | 10m . P 1 0 0
Y CcTOMUNBOCTh MeIVIaHbl
[IpakTnueckas pabora «Cpennue
3HaueHus1» PellleHne 3a7ay C ITIOMOILBIO
11. 11 . 1 0 1
CpemHero apudMeTUUeCcKoro "
MeIaHbI
Haubosmbillee 1 HauMeHblllee 3HAYEHUS
12. 12 u. 1 0 0
YMCJIOBOTO Habopa. Pasmax
KonTposibHass padora Ne 2 mo Teme
13 | 13m P P 1 1 0
«OnucaresbHasE CTAaTUCTHUKa»
I'maBa 3. CiryuaitHast USMEHYMBOCTh 7 1 1
ITpuMepsl cCiIydaMHOM WM3MEHUYMBOCTH.
4. | 14m PHMEPDL 1Y ! 1 0 0
TOYHOCTD ¥ MOTPEIIHOCTDb U3MEePEeHMIA
15. 15 m. TeHgeHIM U CTy4YaifHbIe OTKJIOHEHMS 1 0 0
16. 16 H. YacToThl 3HaUEHMI B MacCHUBe JaHHBIX 1 0 0
17. 17 u. I'pynnupoBka gaHHbIX. ['McTOrpaMma 1 0 0




Aara Kos-Bo uacoB
Ne i/ (uepens) Tema ypoxka
miad | (akT Bcero KP ITP
18. 18 n. Bri6opka. Poct yenoBeka 1 0 0
[TpakTHueckas abora 1o  Teme
19. | 19 paeT P 1 0 1
«CyyaitHast U3SMEHYMBOCTb»
KouTposbHasi pa6ora Ne 3 mo Teme
20. | 20m. poZibHas b 1 1 0
«CiyyaiHasi U3SMEHUMBOCTb»
I'naBa 4. I'padbl 3 0 0
I'pader. Bepmmmua wu  pébpa rpada.
2. | 21m. pady P péopa  rpad 1 0 0
CrereHb BepILIVHBI.
22. 22 H. [Tyt B rpade. Cssubie rpadbl 1 0 0
3adaua o KéHnuzcbepackux mocmax.
23. | 23m. ; P S 0 0
2lineposbl Nymu u 3tinepossl 2pagol
I'maBa 5. Jlormueckue yTBep>KAeHNUS ¥ BbICKa3bIBaHUSA 4 0 0
YTBepKaeHus " BbICKa3bIBaHMSI.
24, 24 1. KA 1 0 0
Orpuiaamne
25. 25 H. Y c/ioBHBIE YTBEPXKAEHUS 1 0 0
O6paTHbIe " PaBHOCWJIbHBIE
26. 26 H. yTBepkaeHusi. [IpM3Hakm M CBONCTBA. 1 0 0
Heob6xonyumbie 1 JOCTaTOYHbIE YCIOBUS
1] d .
- 97 1. POMUBONONIONHCHBIE — YMmBepHCcOeHUs | 0 0
Zokazamenbcmeo om npomueHozo.
I'maBa 6. CiryuaiiHbI€e ONBITHI U C/TyYaiiHbIe COOBITHUS 3 0 0,5
[Ipumepbl  CAy4YalHbIX  OIBITOB U
28. 28 H. CITyYaiiHbIX COOBITUI. BepositHocTM U 1 0 0
YaCTOTBI COOBITHUIA
MoHeTa ¥ urpajabHasi KOCTb B TE€OPUU
BeposiTHOCTeii. Kak ¥ 3auem y3HaTh
29. | 29m. P Y 1 0 0,5
BEPOSITHOCTb COOBITHA. [IpakTuueckas
pabora "YacTora BbinageHus opia”
BepostHocTHas 3anura MHGOpMAaInn
30. | 308 P B Popma 1 0 0
OT OIIMO0K
HTorosoe moBTOpEHME ¥ KOHTPOJIb 4 1 0
31. 31 H. HToroBasi KOHTpO/IbHasI paboTa 1 1 0
[ToBTOpEHME. OmnucaresnbHast
2. | 32 P 1 0 0
CTaTUCTUKA
[ToBTOpEHME. BeposITHOCTD CTyYaitHOTO
33, P P Y 1 0 0
COOBITHS
33 H. >
34 [ToBTOopenne. CiyualiHble OTBITHI U ] ] 0
' CJTy4YaliHbIe COOBITUS
OBULIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4 4




TEMATUYECKOE ITJTAHUPOBAHUE

8 kiacc (34 1)

HasBanue
paspgesa (TeMbI) Kypca OcHoBHOe cogep>KaHne OcHOBHbIE BUIObI OesTeJIbHOCTU
(41CJI0 9acoB) 06yJaroumxcst
[ToBTOpEHMe Kypca IMpencraBnenne npaHHbIX. | [IOBTOPSITH 1M3yyeHHOe ¥ BBICTpaMBaTh
7 Knacca OmnucarenbHast CUCTEMY 3HAHMUIA.
(4 9) cratuctuka. ChayuaiHasi | Pemratb 3agaum Ha IIpeacTaBjeHME U
n3MeHYMBOCTh. CpemHMe | omMcaHuMe AAHHBIX C ITOMOIIbIO M3YyUYEeHHbIX
YMcJI0BOro Habopa. XapaKTEPUCTUK. Pemratr 3agaum  Ha
CryuaiiHbie COOBITMS. | TIpeACTaBJIeHMEe TPYNIMPOBAHHBIX HAHHBIX U
BeposiTHOCTM M 4YacCTOTBI. | OIMCAHME CIIyYaMHOM M3MEHUYMBOCTMH.
Knaccuueckue mozenu | PemiaTrs 3agauM Ha oOmOpeaeeHMe YaCTOThI
TeopuUn BEPOSITHOCTENM: | CJIyYaifHbIX COOBITUI, obCysKkIeHne
MOHETAa WU  WuUrpajbHasi | IPUMEPOB CJTyYamHbIX COOBITUIA,
KOCTb. MaJIOBEPOSITHBIX " MMPaKTUYECKU
IOCTOBEPHBIX CJyYaMHBIX COOBITUM, WUX
pOJIV B IPUPOJIE U KU3HU UejIOBeKa
OmnmucarenbHas OtknoHenust. ucrnepcuss | OcBauBaTh  TOHATHUS:  OUCIIEPCUS U
CTaTUCTUKA. YMCJIOBOT'O Habopa. | cTaHOZApTHOe OTKJIOHEHMe, WMCII0JIb30BaTh
PacceuBaHue qaHHbBIX CranmapTHOe 9TM  XapaKTepUCTUKU  OJISI  ONUCAHUS
(4 9) OTKJIOHEHME  UMCJIOBOTO | pacCeMBaHUSI TAHHbBIX.
Habopa. Huarpammbl | BeiaBurath rumotresbl 00 OTCYTCTBUM WU
pacceuBaHMSI. HUTMYUU CBSI3U 13(0) ayarpaMmam
pacceuBaHMsI.
CTpouTtb AuarpaMMbl pacCeMBaHMUS IIO
MMEIOIMMCSI OaHHBIM, B TOM 4YMUCJIe C
TTOMOIIIbIO KOMIIbIOTEPA.
MHoskecTBa MHOKeCTBO, OcBauBaTh NMOHSITUSI: MHOKECTBO, 3JIEMEHT
(4 4) OMHOYKECTBO. MHO>KeCTBa, IO MHOY€eCTBO.
Omnepaumn Haj | BBIMOJIHATH onepauyu Haj, MHOXKeCTBaMMU:
MHOYKeCTBaMMU: obbenuHeHne, nepecevyeHme, JOMOJIHEHME.
obbenuHeHMe, Hcnonb3oBaTh CBOMCTBaA:
rmepecevyeHue, repeMecTUTeIbHOe, coueTaTebHOE,
poriosHeHre. CBONMCTBaA | pacHpeneuTe/IbHOe, BKJTIOUEHMSI.
ornepauui Haj | Hcmonb3oBaTh rpaduyeckoe
MHO>XeCTBaMM: IpeacTaBjieHie MHOMKECTB IIpUM ONMCaHUU
epemMecTnuTeIbHOE, peaslbHbIX TPOLIECCOB U  SIBJEHUM, TIpU
coveraTe/ibHOe, pelmieHMM 3aAad U3 APYIUMX  YyUeOHBIX
pacrpenennTebHOe, ITPeZIMETOB U KYPCOB
BKJTFOUEHMSI.
['padpmueckoe
IpeicTaBJieHNe
MHO>KECTB.
BeposiTHOCTD OnemeHTapHble coObITHS. | OcBaMBaTh TMIOHSITUS: 3JieMeHTapHOoe
CTy4YaifHOTO CiyualiHbie COOBITUSI. | COOBITHE, cJIydaiiHoe CcoObITHE KakK
COOBITUS BnaromnpusitcTByome COBOKYITHOCTbD 6J1IarorpusITCTBYIOIINX
(6 u) 3JIeMeHTapHble  COOBITUS. | 3JIeMeHTapPHbIX COOBITHUI, PaBHOBO3MOJSKHbBIE




BepositHoCTH COOBITHUIA.
OnbIThI d
PaBHOBO3MO>KHBIMM
9JIeMeHTapHbIMU

3JIeMeHTapHble COOBITHSI.

PemaTsp 3agaun Ha BbIUMCJIEHNE
BEPOSITHOCTEI COOBITHII TIO BEPOSITHOCTSIM
3JIeMeHTapHBIX COOBITUI CJTYUYalfHOTO OIIBITA.

coobrtussmu. Crryuyaiiaeii | Pemiatsb 3azaum Ha BbIUMC/ICHE
BBIOOD. BEpPOSITHOCTEN  COOBITMII B ONbITax C
[TpakTueckast pabora | paBHOBO3MOXXHBIMU 371IEMEeHTapPHBIMU
«OnbIThI C | COOBITMSIMM, B TOM UNCJIe C IIOMOIIbIO
PaBHOBO3MO>KHBIMM KOMITbIOTEPA.
3JIEMEHTapHbIMU IIpoBoauTh M  M3yyaThb  ONOBITBI C
COOBITUSIMI ». PaBHOBO3MOXXHBIMU 371IeMEeHTapPHBIMU
coObITHMSIMM  (C  MCIOJIb30BaHMEM  MOHET,
UTPaJIbHBIX ~ KOCTeM, J[APYTUMX MofeJei) B
XOJie MPaKTUYEeCKOM pPabOThI.
BBenenne B Teopuio IlepeBo. CaorictBa | OcBaMBaTh MMOHSITUS: IepeBO Kak rpad 6es
rpadoB IepeBa: €OMHCTBEHHOCTb | IIMKJIA, BUCS4Yash BepiunHa (JIMCT), BETBb
(4 a) Ty TH, CYIlIeCTBOBaHMe | AepeBa, ITyTh B JiepeBe, IMaMeTp IepeBa.
BUCSTUEN BepIlNHbI, CBsI3b | V3yuaTh CBOMCTBA JiepeBa: CYIlleCTBOBaHME
MEXXIY YMCJIOM BEPIIVH U | BUCS- Y€l BEPIIMHbI, €AMHCTBEHHOCTb YT
uynciom péebep. IlpaBmio | mexay ABYyMSI BepIIMHAMM, CBSI3b MEKIY
YMHO>KEHMSI. YMCJIOM BEPIIMH U YMCJIOM pEbep.
PemraTp 3agaum Ha MOMCK M IIepeurcieHue
nmyTeli B JepeBe, OIpeAejeHue 4Yucia
BeplIMH WIM pébep B pOepeBe, 0OXO[
OMHApHOrO JepeBa, B TOM 4YuUCe C
IIpMMEHEeHVEM ITpaBMia YMHOXKEHMSI.
CryuaiiHble [TpoTuBOMNOJIOKHOE OcBauBathb TMOHSTHUS: B3aMIMHO
COOBITHS cob6bITHE. Huarpamma | MPOTUBOIIOJIOXKHbBIE COOBITUSI, ONepaluy Hap
(8 u) Oiiepa. O6benyiHeHME M | COOBITUSIMMU, OOBbEOAMHEHME U IepecedeHyne
rnepeceyeHre  COOBITUI. | COOBITMI, Ouarpamma Oiuiepa (Ditepa—
HecoBmecTHble coObiTHS. | BeHHa), cCcOBMeCTHble ¥ HECOBMECTHbIE
dopmynia CJIOKEHUST | COOBITHSI.
BepositHOcTeil. [IpaBuino | U3syuarh TeopeMbI o BEPOSITHOCTY
YMHO>KEHUS o6benvHeHMsS OBYX coObITuin  (OpMYJIbI
BEPOSITHOCTEN. Y CJIOBHAsI | CJIOSKEHUSI BEPOSITHOCTEN ).
BEPOSITHOCTb. PemnaTp 3amaum, B TOM 4YMC/I€ TEKCTOBBIE
HesaBucumbie cOObITMS. | 3aauM Ha OIMpeAe/ieHMe BepOSITHOCTEN
IIpencraBienne obbequHEeHMsI U IepeceueHuss COOBITUI C
CJTYJalfHOT'O IIOMOIIIBIO YMCJIOBOM IIPSIMOM, OUarpamMm
SKCIIepMMeHTa B Bujie | Jiuiepa, dopmyibl CJIO>KEHUS
nepesa. BEpPOSITHOCTEI.

OcBauBaTh NOHSITUSI: TPABUJIO YMHOKEHMS
BEPOSITHOCTEM, YCJIOBHAsi  BEPOSITHOCTb,
HEe3aBUCHMbIE COOBITUSI OEepPEeBO CJIYYalTHOTO
OIIbITa.

HN3yuaTh CBOVCTBa
He3aBUCUMBIX COOBITUIA.
Pemrate 3amaum Ha  ompefdesieHue U
JICIIOJIb30BaHMe He3aBUCUMbIX COOBITUIA.
PenraTh 3aaum Ha IOMCK BEPOSITHOCTEN, B
TOM 4YMCJI€ YCJIOBHBIX, C MCIIOJIb30BaHMEM
JlepeBa CJIy4aiiHOTO OITbITA.

(ompenmesnieHns)




O60611eHMe,
KOHTPOJIb

(4 u)

[IpencraBsieHre TAHHBIX.
OmnucarenbHast
CTaTUCTHUKA. I'padsmr.
BeposTHOCTh cityuatHOTO
COOBITHSI. DJIeMeHThI
KOMOMHATOPUKMA.

I[ToBTOPATH M3yYeHHOE "
CUCTEMY

3HaAHUIA.

PemraTp 3amaum Ha IMpeAcTaBJIeHME U
omycaHue OaHHbIX C ITOMOILBIO M3YYEeHHbIX
XapaKTePUCTUK. Pematsb 3ajgaumn d
MmpuMeHeHreM rpados.

PemaTp 3agaun Ha HAaXOXKIeHNE BEPOSITHOCTHU
CJIYy4alflHOTO COOBITUSI IO BEPOSITHOCTSIM
9JIeMEeHTapHbIX COOBLITUII, B TOM UMCJIE B
omnbITax d PaBHOBO3MO>XXHbIMM
3JIEMEHTapHbIMM COOBITUSIMUA.

Pematsb 3agaum Ha HaXOKIeHue
BEpPOSITHOCTENM OOBEeIVHEHUSI U IepeceueHus
COOBITMII, B TOM YMCJIe HEe3aBUCUMBIX, C
MUCMIOJIb30BaHMEM rpaduyeckux
MpeACcTaBJeHUIA U JepeBa CAydyaliHOTO OIIbITa.
Pematsb 3ajgaumn Ha rnepevmcieHne
KOMOMHaLMi (Yncja IepecTaHOBOK, 4YMcsia
coueTaHul), Ha HaXOXIEHMe BepOSTHOCTEeN
COOBITUII C IPMMEHEeHMEeM KOMOMHATOPUKM, B
TOM yuciie C JICIIOJIb30BaHVEM
TpeyrosbHuka [lackans.

BBICTPAUBaTh

TEMATHUYECKOE IIVJTAHUPOBAHUE

9 kuacc (34 u)

HasBanue
paspena (TeMbl) Kypca

OcHoBHOe comepskaHue

OcHOBHbBIE BUIBI AEITEIbHOCTUA

(4MCII0 YacoB) 06yyaromxcs
[ToBTOpEHME KYypCa IMpencraBnenne npaHHbIX. | IIOBTOpATH M3yUYeHHOE " BbICTpauBaTh
8 kiacca OnmucaresibHast CUCTEMY
(4 ) cratuctuka. Omepanuu | 3HAHUIMN.
HaJI, co6pITusIMM. | PemraTh 3amgauM Ha IIpeAcTaBjieHMe U
HesasucumocTtsh omnMcaHyue JaHHbIX.
COOBITUI. Pemiatn 3azaun Ha HaXOKIeHMe
BEPOSITHOCTEN OOBENVHEHUSI U TepeceueHust
COOBITMII, B TOM 4YMCJI€ He3aBUCUMBIX, C
UCIIOJIb30BaHMEM rpadpuueckmux
TpeACTaBJeHU U JepeBa CAyYaliHOTO OITbITa.
Pematsb 3aJaumn Ha rnepevmncieHue
KOMOMHalui (Ynucja TepecTaHOBOK, 4Yuciia
coueTaHMM), HA HaXOXIEeHMEe BEepOSITHOCTEN
COOBITUII C IpUMEHeHVeM KOMOMHATOPUKHU, B
TOM ymnciie C MCIIOJIb30BaHNEM
TpeyrosbHuka [lackaris.
DJIEMEHTHI Komb6unaropHoe npasuwio | OcBamBaTh MOHATHS. KOMOMHATOpPHOE
KOMOMHATOPUKU YMHOK€EHUSI. MPaBUJIO YMHOJKEHMsI, YIIOpSIIOYeHHas I1apa,
(4 ) ITepecTaHoBKM. TpOJiKa 0O6BEKTOB, repecTaHOBKa,




®daxkropuan. Coueranus u | daxkropmas uuciaa, CcouvyeTaHuUe, UUCIIO
4MCIIO coyeTaHUM. | coyeTaHUM, TpeyrojbHUK [Tackass.
Tpeyrompuuk  Ilackasns. | Pemratsb 3ajgaun Ha repeynciaeHne
IMTpakTuueckas paboTa | YIOpSOOUYEHHBIX Map, TPOEK, IepedncyieHne
«Bpruncienne IIEPEeCTaHOBOK ¥ COYETaHUM 3JIeMEHTOB
BEpPOSITHOCTEN C | pasJIMYHBIX MHOXECTB.
MCIOJIb30BaHMEM Pemiath 3ajaumM Ha  NOpMMeHeHMe Yucia
KOMOMHATOPHBIX CoUYeTaHumn B airebpe (cokpariéHHoe
(GyHKUMIT  2JIEKTPOHHBIX | YMHOXeHue, 6MHOM HbloTOHA).
TaGIUIL». PemraTtb, npumMeHsi1  KOMOMHATOPUKY,
3aJauM Ha BBbIUMCJIEHME BepOSTHOCTEHN, B
TOM YMCJIE C IIOMOMIbIO 3JIEKTPOHHBIX
TabJJIUL, B XOe IIPaKTUUeCKoM padoThI.
I'eomeTrprueckast I'eomeTpuueckas OcBauBartb IOHSITUE reoMeTpuYeCcKomn
BEPOSITHOCTh BeposiTHOCTb. CiydaliHbIM | BeposSTHOCTH. PemiaThb 3ajaum Ha HaXOXAEHNE
(4 u) BbIOOp TOUKM M3 (UTYPHI | BEPOSITHOCTEN B OIBITAX, MPEACTABMMBbIX KakK
Ha IJIOCKOCTMH, 1“3 | BbIOOp TOYeK M3 MHOIOYIroJbHMKA, KpyTa,
OoTpe3sKa, u3 OYyTY | OTpe3Ka WIM OYyTYM OKPY>XKHOCTU, UMCIIOBOTO
OKPY>KHOCTU MIPOME>KYTKa
UcnbiTanus HUcneiranmne. VYcnex u | OcBamBaTh IOHSITUS: UCTIbITAaHUE,
Bepuymmm (6 Heygayva. Cepus | snemMeHTapHOE COObITME B UCIBbITAaHUU (yCIEeX
q) MCIBITAHUM 1O TIepBOrO | M HeyAaya), cepust UCIbITaHU, HACTYTIJIEHM e
ycnexa. UcnbiTaHust | mepBoro ycrexa (Heypaun), cepus
Bepnymn. BepositHocTu | mcnbrtaumii beprysnm.
COOBITUI B cepun | Pemrarsb 3azaun Ha HaxOXKAeHue
UCTIBITAaHUN BepHyyun. | BeposiTHOCTEN COOBITUII B CEPUM MCIBITAHUMI

[TpakTnueckas pabora
«Hcnpiranusa bepuynnm».

OJO IepBoro yciiexa, B TOM 4ucie C

IpUMeHeHeM bopmy bl CYMMBI
reoMeTprYeCcKoi Iporpeccui.
PemaTtn 3azaumn Ha HaxoXXIOeHue

BEPOSITHOCTENM 3JIEMEHTAapHbIX COOBITUII B
cepun MUCITBITaHU Bepnaynn, Ha
HaXOXXJIEHMEe BEPOSITHOCTU OIpeaeIEHHOTO
yMciaa  YCIexXOB B CepUM  UCIBITAHUM
Bepuynnu. MsyyaTrh B X0J€e HPaKTUYECKOM
paboTpl, B TOM UKUCJIE C I[OMOIIbIO

U POBBIX pecypcos, CBOJICTBA
BEPOSITHOCTU B cepun VUCTIBITAaHUM
bepnyman.

CiryuaitHast
BeJIMUMHA
(6 1)

CnyualiHasd BeJaMYMHA U
pacripeiesieHne
BEPOSITHOCTEIA.
MartemaTtnyeckoe
OXUAaHue U OUCIIePCUs
CJTy4aitHOM BEJIMYMHBI.
ITpumepsbi
MaTeMaTUYeCKOTo
OKUOAHUS KakK
TEOPeTUYECKOTO CpeaHero
3HAYEHNST BeJIMUMHBI.
IMTousiTne o 3aKOHe
OOJTBIIINX umces.
Nsmepenne

OcBoUTb NMOHSATHUS: CJydailHas BeJIMYMHA,
3HaYeHMEe BEePOSTHOCTEN.

N3yuaTh U 06CYyKAQTh MPUMEPBI IVUCKPETHBIX
M HEMPEepbIBHBIX CJIYUYaHbIX BEJIMYMH (POCT,
BeC UeJjIOBeKa, UYMUCJIEHHOCTb HaceJeHMsl,
opyrue U3MEHYMBbBIE BEJINUMHBI,
paccMaTpuBaBIIMecss B Kypce CTaTUCTUKM),
MOJIeJIbHBIX CJTyJaiHbIX BEeJINYMH,
CBSI3aHHBIX CO  CJyYaliHbIMM  OMBITAMU
(6bpocaHne MOHETbI, UTPAJbHOM KOCTHU, CO
CJTy4aiHbIM BbIOOPOM U T. II.).

OcBauBaTh TIOHATHUA:  MaTeMaTUUYECKOe
OXXMIaHMe  CJAy4YailHOM  BEeJMYMHBI  Kak




BEPOSITHOCTEN C
TTOMOIIIbIO YacToT.
[MpumeHeHMe 3aKOHa
OOJIBILINX YMCEJT.

TeopeTuUYecKoe cpenHee 3HAUeHMue,
OUCIIepCHUsl  CJIy4YallHOM  BEJUYMHBI  Kak
aHaJIOT AMCIEePCUM YMCIOBOro Habopa.

Pematpb 3agaum Ha BBbIUMCJIEHNE
MaTeMaTU4YeCKOTO OXXMIOAHUS U OUCIIEPCUN
OVICKPETHOM  C/JIy4allHOM  BEJMYMHBI  TIO
3aJaHHOMY pacIpefejeHNI0, B TOM YUCJe
3a7a4, CBSI3aHHBIX CO CTpPaxXOBaHMEM U JIOTe-

pesiMu.
3HaAKOMMUTbCSA C MaTeMaTUUYeCKMUM
OXKMIOAHMEeM U [OUCIepCueii HEeKOTOPBIX
pacrpeneieHui, B TOM yucie

pacrpeneieHust CTy4aiHOM BeJTMYMHBI
«UMCIO YCIIeXOB» B CEpUM MCIBITAHUI
Bepuynnn. H3yuarb 4YacToTy COOBITUS B
TIOBTOPSIIOIINXCST CIyYalMHBbIX OMNbITaX Kak
CJTyYalHYIO BEJIMYMHY.

3HAKOMUTBCSI C 3aKOHOM OoJbLIMX unces (B
dbopme Bepnysn): mpm OOJBIIOM YMCIIE
OMBITOB YacCcToTa COObITUS OsM3Ka K €ero
BEPOSITHOCTMU.

PemraTp 3agaum Ha M3MepeHye BEPOSITHOCTEN
C MOMOIIBIO YACTOT.

OO6cyXkaaTh poJib 3aKOHA OOJIBIIMX YKUCET B
060CHOBaHUU YaCTOTHOTO MeToa
M3MepEeHUST BEPOSITHOCTEIN.

Oo6OcykaaTh 3aKOH OOJBIIMX UMCEeI Kak
MIPOSIBJIEHNE CTATUCTUIECKON YCTOMUYMBOCTU B
M3MEHUMBBIX  SIBJICHUSX, posib  3aKOHa
OGOJIBIIMX YKMCeJ B TPUPOONEe M B KU3HU
yeJioBeKa.

O606111eHKE,
KOHTPOJIb
(10 v)

IlpencraBnenue maHHBIX.
OnmucaresibHast
craTucTtuka. BepossitTHOoCTh
CJTy4aliHOT O COOBITHSI.
OJieMeHTbI
KOMOVHATOPUKMA.
CiyualiHble BeJIWYUMHBI U
pacrpeneieHus.

I[ToBTOPSATH WM3yYeHHOE u BBICTPauBaTh
CUCTEMY

3HAHUIL.

PemraTte 3amaum Ha IpencTaBjieHMe U
OIlMCaHMe OaHHbIX.

Pemratsp 3agaun Ha HaXOXKIeHNe
BEpPOSITHOCTEl COOBLITUII, B TOM 4lUCJIE B
OIBITax C PaBHOBO3MO>KHBIMU

3JIEMEHTapPHbIMM COOBITUSIMM, BEPOSITHOCTEN
O6beqUMHEHMSI U IIepecedyeHus] COObITUM,
BBIUMCJIITbL BEPOSITHOCTM B  OIIBITAX C
CepUSIMU CTYYaHbIX UCITBITAHWIA.




