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HHOACHUTEJIBHAA 3AIIMCKA

OBIIASA XAPAKTEPUCTHUKA
YYEBHOI'O IPEIMETA «MATEMATHUKA»

[TpumepHnas pabouasi mporpaMma Mo MaTeMaruke s oOyuaromuxcs 5—9 kinaccoB pazpaboraHa
Ha ocHOBe PenepasbHOr0 ToOCYIapCTBEHHOIO O0pa30BaTeIbHOrO CTaHAApTa OCHOBHOTO OOIIEro
00pa3oBaHMs C Y4ETOM M COBPEMEHHBIX MHMPOBBIX TPeOOBAHUH, MPEABABISEMBIX K MAaTeMaTHYECKOMY
00pa3oBaHMIO, U TPAJULMI POCCUICKOro 00pa3oBaHus, KOTOpbIe 00ECIIEYNBAIOT OBJIA/IEHUE KIHOYEBBIMU
KOMIIETEHIUSIMH, COCTABISIOLIMMHU OCHOBY JUIsl HEIIPEPHIBHOIO OOpa3oBaHMs U CAMOPA3BUTHUS, & TAKKE
LIEJIOCTHOCTh OOIIEKYJIbTYPHOI'O, IMYHOCTHOTO U MO3HABATEIbHOIO pa3BUTUS oOydarouuxcs. B padoueit
nporpaMMe YYTE€HBl HAE€M M TOoJoXeHus KOHLenmmu pa3BUTHUS MaTeMaTH4ecKoro oOpa3oBaHUs B
Poccwuiickoit ®enepanuu. B smoxy nudposoii Tpanchopmaiuu Beex chep UeT0BEUSCKON AeATEITbHOCTH
HEBO3MOXHO CTaTh 00pPa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 6a30BOil MareMaTHYeCKOi MOJrOTOBKH.
VYiKe B IIKOJE MAaTeMaTHKa CIIY)KMT OIOPHBIM IPEAMETOM JUISl U3YUEHUSI CMEXKHBIX TUCLUIUIMH, a I10CIe
IIKOJIbl pealbHOW HEOOXOAMMOCTbIO CTAHOBUTCS HENpephIBHOE 00pa30BaHUE, YTO TPeOyeT MOJIHOLEHHON
6a30B0i1 00111€00pa30BaTEIbLHON MOATOTOBKH, B TOM YMCJIE€ M MaTeMaTHYecKO. DTO 0OYCIIOBIEHO TEM,
YTO B HAIIM JHU PACTET YUCIIO MPOPECCHid, CBI3aHHBIX C HEMOCPEICTBEHHBIM ITPUMEHEHHEM MAaTEMAaTHKU:
u B chepe SKOHOMHKH, U B OM3HECE, U B TEXHOJIOTHYECKUX 00JacTsX, U Jake B T'yMaHUTapHBIX cdepax.
Takum 00pa3zom, Kpyr LIKOJBHUKOB, s KOTOPBIX MaTeMaTHKa MOXXET CTaTh 3HAUYUMBIM IPEIMETOM,
paciupseTcs.

[TpakTuyeckas MONE3HOCTh MaTeMaTHKU OOYyCJOBJIEHAa TeM, 4YTO €€ MpEeIMETOM SBISIOTCS
(byHIaMEeHTaIbHBIC CTPYKTYPHI HAIIIETO MUPA: MMPOCTPAHCTBEHHBIE (DOPMBI U KOJIMYECTBEHHBIE OTHOIICHUS
OT IpPOCTEHIINX, YCBAUBAEMBIX B HEMOCPEICTBEHHOM OIIBITE, A0 JAOCTATOYHO CIIOXHBIX, HEOOXOJIUMBIX
JUI pa3BUTHUS HAay4yHBIX M NPUKIATHBIX HJeH. be3 KOHKpeTHbIX MaTeMaTH4YeCKUX 3HAHMH 3aTpyAHEHO
[IOHMMaHUE I[PUHIMIIOB YCTPOIICTBA M MCIOJIb30BAaHUS COBPEMEHHOM TEXHUKHU, BOCIPUATHE U
UHTEpHpeTalys  pa3HoOOpa3HOW  COLMATIBbHOM, 3KOHOMHUYECKOM, HOJIMTHYECKOHM  HHpopMaluy,
Masi03(ppeKTUBHA TOBCEAHEBHAs NPAKTUYECKas JAeATesbHOCTh. Kakqomy denoBeKy B CBOEH JKU3HU
MPUXOANUTCS BBIMOJIHATH PACUETHl U COCTABIIATH AITOPUTMBI, HAXOAUTh U IPUMEHATH (YOPMYJIbI, BIAJETh
NPAKTUYECKUMHU TpuUéMaMM TE€OMETPHUUECKHMX HW3MEPEHMH M MOCTPOSHMH, YuTaTh HH(MOPMAIHIO,
MIPE/ICTABICHHYI0 B BHJE TaOJMI], AMAarpaMM M TpaduKoB, XKUTh B YCIOBUSAX HEONPEICIEHHOCTH U
MIOHUMATh BEPOSITHOCTHBIN XapaKTep CIy4ailHbIX COOBITHH.

OMHOBpPEMEHHO € pacIIMpeHueM cdep NMPUMEHEHUs MaTeMaTHKU B COBPEMEHHOM 0O0IecTBe BCE
0osee BaXKHBIM CTAHOBUTCS MaTE€MaTHYECKUM CTHJIb MBILIUICHUS, NPOSBIAIOMINNACA B ONpPENeIEHHBIX
YMCTBEHHBIX HaBbIKax. B mpouecce u3yueHuss MareMaTHUKHA B apCeHal NMPUEMOB U METOJOB MBIIIJICHUS
YeJIOBEKAa €CTECTBEHHBIM 00pa30M BKIIIOUAOTCS MHAYKIHS U JEAYKIHs, 0000IIeHHe U KOHKpEeTH3alus,
aHaJIM3 W CHHTE3, Kiaccu(ukalus W cucremMaTusanusi, adcrtparupoBaHue U aHajorusi. OObEKTHI
MaTEMaTHYECKUX YMO3AKIIOUEHHM, ITPaBWIa UX KOHCTPYMPOBAHMSI PACKPBIBAIOT MEXAHU3M JIOTMUECKUX
IIOCTPOCHUM, CIIOCOOCTBYIOT BBIpaOOTKE yMEHUsS (OpPMYyIUpOBaTh, OOOCHOBBIBATH M JOKa3bIBaTh
CYXJICHMSI, TEM CaMbIM Pa3BUBAIOT JOTMYECKOE MBIIIUIEHHE. Beayias posib NpUHAJIEKUT MaTEMAaTUKE U B
(bOopMHPOBAHUN AITOPUTMUYECKON KOMITIOHEHTHI MBIIUIEHUS M BOCHHTAHUU YMEHHWH JeHCTBOBaTh IO
3aJlaHHBIM AJITOPUTMaM, COBEPLICHCTBOBATh M3BECTHBIE U KOHCTPYHPOBATh HOBBIE. B mpoliecce perenus
3aJlady — OCHOBOM y4yeOHOH /eATeIbHOCTH Ha ypoKaxX MaTeMaTUKH — Pa3BUBAIOTCS TaKXKe TBOpUYECKas U
IIPUKJIAIHAsl CTOPOHBI MBIIIJIEHUS.

OO0y4eHne MaTeMaTuKe 1a€T BOZMOKHOCTh Pa3BUBATh Y O0yUYaIOIIUXCsl TOYHYIO, PAllHOHAIBHYIO U
MHPOPMATUBHYIO peYb, YMEHHE OTOMpaTh Haubojee TMOAXOIAIINE S3bIKOBBIE, CHMBOJIMYECKHUE,
rpaduuecKue cpeicTBa IS BRIPAXKEHUS CYXKICHUIN U HArJIsIIHOTO UX MPECTaBICHHUS.

HeoOxoauMbpiM KOMIIOHEHTOM OOIIel KyJIbTypbl B COBPEMEHHOM TOJKOBAaHUU SBIISETCS oOIee
3HAKOMCTBO C METOAAMM IIO3HAHUS JEHCTBUTEIIBHOCTH, IPEACTABICHUE O MpEeAMETe M METoJax
MaTeMaTHKHU, UX OTJIMYUI OT METO/J0B IPYIHX €CTECTBEHHBIX M T'YMaHHTAPHBIX HayK, 00 0OCOOEHHOCTSIX
NPUMEHEHHUsST MaTeMaTUKU Il pelIeHUs Hay4yHbIX M TMPUKIAAHBIX 33dad. Takum oOpazowm,
MaTeMaTHuecKkoe o0pa3oBaHue BHOCUT CBOM BKJaJ B (hopMupoBaHHe 0OIIel KyJIbTyphl YeJIOBEKA.



W3ydeHne MaTeMaTuKH TaKkKe CIIOCOOCTBYET AICTETHUECKOMY BOCIIUTAHUIO Y€IOBEKa, TOHUMAHUIO
KpacoThl U U3SIIECTBA MAaTEMAaTUYECKUX PACCYKIEHUHN, BOCIPUATHIO T€OMETPUUECKUX (POPM, YCBOCHHIO
UJIeu CUMMETPUH.

HEJU U OCOBEHHOCTHU U3YYEHUSA YYUEBHOI'O ITPEJIMETA «MATEMATHUKA».
5-9 KIIACCBbI
[IpuopuTeTHBIME LIETSIMU O0yUEHUSI MaTeMaTrKe B 5—9 Kiaccax siBISIFOTCS:

1. ¢popMupOBaHUE IEHTPAIbHBIX MAaTEMaTHYECKHX MOHSTUN (YMCIO, BEIMYMHA, TeOMEeTpUuYecKas
¢burypa, nepeMeHHas, BEpOITHOCTb, (DYHKIIH), 00€CICUNBAIOIINX TPEEMCTBEHHOCTh U MEPCIEKTUBHOCTD
MaTeMaTHYeCKOro o0pa3zoBaHus 00yYarOIINXCS;

2. ToJBeJIcHHE OOYyYarolIUXCs Ha JOCTYMHOM /I HUX YPOBHE K OCO3HAaHUIO B3aUMOCBSI3H
MaTEMaTHKHU U OKPY’KAIOLIEro MUPa, IOHUMAaHUE MAaTEMATUKH KaK 4acTh OOLIEH KyJIbTyphl YEIOBEUECTBA;

3. pa3BUTHE HHTEIUIEKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH OOydarolmuxcs, MO3HaBaTeIbHOM
AKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUMN, KpUTUYHOCTU MBILLUIEHUS, HUHTEpEca K U3yUYEHUIO MATEMAaTUKH;
dbopMupoBaHre (QYHKIMOHAIHHOW MaTeMaTHYE€CKOW TpaMOTHOCTU: YMEHHUs pPaclo3HaBaTh MPOSBIICHUS
Y4eOHBIX MPEIMETOB, MATEMATUYECKUX TOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEH B PEaTbHBIX KU3HEHHBIX
CUTyalUsAX M MPH M3YYCHUU APYIHX 3aBHCUMOCTEH M 3aKOHOMEPHOCTEH, (POPMYIMPOBATH UX Ha SI3BIKE
MaTe€MaTUKU U CO3[aBaTh MAaT€MaTUYECKHE MOJIEIH, NPUMEHSITh OCBOCHHBIM MAaTeMAaTUUYECKHIl ammapar
JUIs pELIeHUs NPAaKTUKO-OPUEHTHUPOBAHHBIX 3a/1ay, WHTEPIPETUPOBATh U OLIEHUBATh I1OJIyUYCHHBIE
pe3yabTaThl.

OcHOBHbBIE JIMHUU COZAEpKAHMUS Kypca MaTeMaTuku B 5—9 kiaccax: «Yucna v BBIYUCIECHUSAY,
«Anredpa» («Anredpanyeckue BhIpAKEHUs», «YPaBHEHHUS U HEPaBEHCTBA»), «DyHKuun», «I'eomeTpusi»
(«['eomeTpuueckue GUrypsl U UX CBONCTBaY, «3MepeHne reoMeTpUYECKUX BEIUUUHY), «BeposSTHOCTD 1
CTaTUCTUKa». JlaHHBIE JMHUM pa3BUBAIOTCS MapajlielbHO, KaxJas B COOTBETCTBUM C COOCTBEHHOM
JIOTUKOM, OJJHAKO HE HE3aBUCHUMO OJIHAa OT JPYroil, a B TECHOM KOHTaKkTe MU B3aumojeuctsuu. Kpome
3TOro, WX OOBEAMHSIET JIOTMYECKAash COCTaBIAIOLIAs, TPAJUMLUMOHHO NPHUCYIIas MaTeMaTUKe WU
MPOHU3BIBAIONIAST BCE MaTeMaTHYeCKHe KypChl M cojepkarenbHble JUHUU. COpMyIHpOBaHHOE B
@denepallbHOM TOCYIAPCTBEHHOM 00pa3oBaTeIbHOM CTaHAapTe OCHOBHOTO O0IIero o0pa3oBaHUA
TpeOOBaHHE «yMETh OIEPHUPOBATH MOHSATHSIMHU: OIPENIEICHUE, aKCHOMa, TEOpeMa, 0Ka3aTelIbCTBO;
YMEHHE pacllo3HaBaTh UCTHHHBIE U JIOXKHbBIE BBICKA3bIBAHUSA, MPUBOAUTH NPUMEPHl U KOHTPIPHUMEPHI,
CTPOUTH BBICKAa3bIBAaHUS M OTPULIAHMS BBICKA3bIBAHWN» OTHOCHUTCA KO BCEM Kypcam, a (hOpMUpOBaHHE
JIOTUYECKUX YMEHHH pacmpenensiercs Mo BceM rojaM oOOydeHHs Ha YpOBHE OCHOBHOIO OOLIEro
obpazoBanus. CojnepxaHue o00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM OCBOCHHUS
paboueil mporpaMmsl, pacpeenEéHHbIM 10 ToaM 00y4YeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM, UyTOOBI
KO BCEM OCHOBHBIM, MPUHIMIHAIBLHBIM BOIpocaM oOydaromuecs oOpalllajiiuch HEOJHOKPATHO, YTOOBI
OBJIAZICHUE MATEMaTHYECKUMHM TOHATUSAMHU U HaBbIKAMM OCYLIECTBISUIOCH IOCJIENOBAaTENbHO U
MOCTYNATENbHO, C COONIOIEHUEM MPHUHIIUIA MPEEMCTBEHHOCTH, @ HOBBIE 3HAHMS BKJIIOYAINCH B OOIIYIO
CUCTEMY MaTeMaTHYECKHUX IPEICTaBICHUM O0yJaromuxcs, paciupsist U yriayosnss e€, oopazys MpoyHble
MHO>KECTBEHHBIE CBA3H.

MECTO YYEBHOI'O IIPEIMETA «MATEMATHUKA» B YHEBHOM IIVIAHE

B cootBercTBUN ¢ DenepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM OCHOBHOTO
ob1ero o0Opa3oBaHUsl MaTeMaTHKa SBJIIETCS 005S3aTeNIbHBIM MTPEIMETOM Ha JAaHHOM ypOBHE 00pa30BaHUsl.
B 5—9 xnaccax yueOHbI mpeamer «MaremaThka» TPaJuIMOHHO H3y4YaeTcs B PAaMKax CIEIYIOLINX
yueOHBIX KypcoB: B 5—6 kilaccax — Kypca «MaremaTuka», B 7—9 Kkiaccax — KypcoB «Anre0Opa»
(BKJIOYAst DJIEMEHTBI CTAaTUCTUKUA M TEOpUM BepositHocTel) u «l'eomerpusi»n. Hacrosmel nporpammoint
BBOJIMTCSI CAMOCTOSITEIbHBINA yueOHbIN Kypc «BeposTHOCTh U CTATUCTUKAY.

Hactosmeit nporpammoii mnpeaycMaTpuBaeTcs BblAENEHHE B y4eOHOM IIJJaHE Ha H3Yy4YEHHE
MaTeMaTHKu B 5—6 Kjaccax 5 y4eOHBIX 4acoB B HEJENI0 B TeUEHHE KaXJoro rojpa odyudenus, B 7—9
KJ1accax 6 y4eOHBIX YacOB B HEJIEIO B TEYCHUE KaXKIOTO Toj1a 00ydeHusl, Bcero 952 yueOHbIX Jaca.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUAYYEBHOI'O ITPEJIMETA <MATEMATHUKA»
HA YPOBHE OCHOBAHOI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yqe6Hor0 nmpeameTa «Marematuka JOJIDKHO obecneynuBaTh JOCTHIKCHHUEC Ha YPOBHC
OCHOBHOT'O 06H.[CI‘O O6pa30BaHI/ISI CICAYIOUX JIMYHOCTHBIX, MCTAIIPCAMCTHBIX W NPCIMCETHBIX
O6pa30BaTeJ'II>HI)IX PE3YIbTATOB!

JIMYHOCTHBIE PE3YJIbTATBI

JIMuyHOCTHBIE  pe3yNabTaThl OCBOGHHUS IpOrpaMMbl  ydyeOHOro mpeamera «MaTemaTuka»
XapaKTEepU3yIOTC:

IlarpuoTHyeckoe BocIMTaHUE:
MPOSIBJICHUEM MHTEpPECa K TMPOUUIOMY UM HACTOALIEMY POCCUHWCKONM MaTEMATHKH, LEHHOCTHBIM

OTHOIICHHUEM K JOCTHXXCHUSIM pOCCHfICKI/IX MAaTCMAaTUKOB H pOCCHfICKOfI MaTeMaTHYeCKOM IIKOJBI, K
HCIIOJB30BaHHUIO 3THUX I[OCTI/I}KCHI/Iﬁ B IpYIruXx HayKax U IMMPUKIAIHBIX C(i)ean.

Fpamaﬂcxoe N TYXOBHO-HPABCTBC€HHOE€ BOCIIUTAHHEC:

TOTOBHOCTBIO K BBITIOJHEHUIO O0S3aHHOCTEH Ipa)<IaHWHA U pealn3alliy ero Mmpas, MPeICTaBICHHEM O
MaTEeMaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYD, SIBJICHUI, MPOLIETYP TPAXkKIAHCKOTO
obmiecTBa (BBIOOPHI, OMPOCHI W TIp.); TOTOBHOCTHIO K OOCYKIIEHUIO dTHYECKHX IMPOOJIEM, CBS3aHHBIX C
MPAKTUYECKHUM TPUMEHEHHEM JOCTH)KEHUW HayKd, OCO3HAHHEM Ba)KHOCTH MOPAIbHO ATHUYECKUX
MIPUHIIUIIOB B ACSITEILHOCTU YU4EHOTO.

TpyaoBoe BociuTaHue:

YCTAaHOBKOW Ha aKTHUBHOE Y4acTHE€ B PELICHUM NPAKTHUECKUX 3a]a4 MaTeMaTU4YEeCKOW HalpaBiICHHOCTH,
OCO3HAaHHWEM Ba)XHOCTH MAaTEeMAaTUYECKOTO OOpa30BaHMsI HAa MPOTSHKEHUHM BCEW JXKU3HU I YCHEIIHOMN
mpoecCHOHATLHON ACSITETLHOCTH W PAa3BUTHEM HEOOXOIUMBIX YMEHH, OCO3HAHHBIM BBIOOpPOM U
IIOCTPOCHUEM WHJIMBUIYaJbHOW TPAEKTOpPUM OOpa30BaHUS U JKU3HEHHBIX IIJIAHOB C YYETOM JIMYHBIX
HMHTEPECOB U 00ILECTBEHHBIX TOTPEOHOCTEM.

IcTreTHUYECKOE BOCIIUTAHUE:
CIIOCOOHOCTBIO K OMOIOHUOHAJIIBHOMY MU 3CTCTUYCCKOMY BOCIIPUATUIO MATEMATUYCCKUX O6’I)GKTOB, 3aaad,
peHleHHﬁ, paCCYH(HeHHﬁ; YMCHHUIO BUACTH MATCMATHYCCKUC 3aKOHOMCPHOCTU B UCKYCCTBC.

HEHHOCTI/I HAYYHOI'O IMMO3HAHUSA:
OpH@HTaHI/ICﬁ B JACATCIIBHOCTH Ha COBPCMCHHYIO CHUCTEMY HAYYHBIX HpeI[CTaBJIeHI/IfI 00 OCHOBHBIX
3aKOHOMCPHOCTSAX pa3BUTHA YCIIOBCKA, IIPUPOABLI U 06H_[eCTBa, MOHMMaHHUEM MaTeMaTUYeCKOM HAaYKH KakK
C(i)epbl YeJI0BEUYCCKON JACATCIIBHOCTH, OTAIlOB e€ PasBUTHA W 3HAYUMOCTU JJIA PA3BUTHUA HUBUIIU3ALUU;
OBJIaICHUEM S3BIKOM MAaTCMAaTUKHU U MaTeMaTH4IeCKOI KyanypOfI KakKk Cp€AaACTBOM IIO3HAHHA MHpPA,
OBJIaICHUEM HpOCTeI\/'IIHI/IMI/I HaBbIKaMU HCCHGI[OB&TCHBCKOﬁ JCATCIIbHOCTH.

duznyeckoe BOCIUTaHNUE, GOPMUPOBAHNE KYJIBTYPHI 3J0POBbSI M SMOIIMOHAIBHOIO OJIarONnoIydus:

TOTOBHOCTBIO ITPUMEHATHh MaTEMATUYECKUE 3HAHMS B MHTEPECaX CBOETO 3/I0POBBs, BEIEHUS 370POBOr0O
oOpa3a XHU3HU (310pOBOE MHTaHUE, COAJAHCUPOBAHHBIM PpEXUM 3aHATUH U OTAbIXA, peryisipHas
¢u3nyeckas aKTUBHOCTb); C(HOPMHUPOBAHHOCTHIO HaBBIKA peQIIEKCHUU, MPU3HAHUEM CBOEro IpaBa Ha
OLIMOKY U TAaKOTO e MpaBa JAPyroro 4eaoBeKa.

IKO0JIOrn4YecKoe BOCIMUTAHUE:

OpHUEHTAalllel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHWM A pelleHus 3aj1ad B 00JacTU COXPaHHOCTU
OKpY’Kalollled Ccpenbl, I[UIAHUPOBAHUS TMOCTYNKOB M OLEHKM HX BO3MOXXHBIX TOCIEACTBUN st
OKpYy’)KaloIlllel cpefbl; OCO3HAHUEM TIJI00ATbHOTO XapakTepa SKOJIOTMYECKHUX MpodsiieM M MyTed uX
pelIeHus.

JImgaHOCTHBIE PE3YIbTATHI, O6CCHC‘II/IB3IOHII/IG ajgarTaiuro O6y‘IﬂIOHI€FOCSI K HU3MCHAOHINMCA
YCIOBUAM COLIMAJIbHOM U HpHpO,[[HOﬁ CpCAbl: TOTOBHOCTBIO K JIECTBUSIM B YCJI0BUSAX HeOHpC)IeJ'IéHHOCTI/I,



MOBBIIICHUIO YPOBHSI CBOE KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO JEeATeIbHOCTh, B TOM YHCIIE YMEHUE
YUUTbCA Yy JpYrHX JoJed, mpuodperaTb B COBMECTHOW J€ATEIbHOCTH HOBBIE 3HAHUS, HABBIKH U
KOMITIETEHIIUH U3 OIBITA APYTUX;

HE00X0IMMOCTBIO B (POPMUPOBAHMH HOBBIX 3HAHMIA, B TOM YHciie (OPMYITHPOBATH UCH, TOHATHS,
runoTe3sl 00 0OBEKTaX W SABJICHMSX, B TOM 4YHCIE paHee HE M3BECTHBIX, OCO3HaBaTh JE(PULUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHMPOBATH CBOE PAa3BHUTHUE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIMIO, BOCIIPUHHUMATh CTPECCOBYIO CUTYAIMIO Kak
BBI30B, TpeOYyIOLUI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMbIE PELICHUs U AEHCTBUS, POPMYINPOBATh U
OLIEHUBATh PUCKH U MOCJIEACTBUSA, (POPMUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

MerarnpeMeTHbIE pe3yJabTaThl OCBOCHHS MPOrpaMMbl ydeOHOro mpeamera «MaremaTtuka»
XapaKTEepU3yIOTCsl OBJAJACHUEM YHHUBEPCAJIbHBIMU IO3HABATEJIbHBIMM JICHCTBUSMHU, YHHUBEPCAIbHBIMU
KOMMYHHMKATHBHBIMH JICHCTBUSIMHU U YHUBEPCAIbHBIMU PeryIaTHBHBIMH JICHCTBUSIMU.

1) VYHuBepcaibHble NO3HaBaTeJdbHble JCHCTBUS obOecreunBaoT (opMHpOBaHHE 0a30BBIX
KOTHUTHBHBIX IPOLECCOB 0Oydaromuxcsi (OCBOGHHME METOJO0B IIO3HAHUS OKPYXKAIOIIEro MHpa;
IPUMEHEHHE JIOTUYECKHX, UCCIIE0BATENIbCKUX ONepaluii, ymeHuil padorats ¢ nHbopmanuen).

ba3oBble Jornveckue aelicTBUs:

1. BBIABIATH U XapaKTEPU30BAThH CYLIECTBEHHbIE IPU3HAKU
MaTeMaTHYeCKUX OOBEKTOB, OHATHH, OTHOIIECHUNA MEXy HOHATHAMU; (POpMyIUpOBaTh
ONPEACIICHUS TOHATHIA;
2. yCTaHaBJIMBATh CYILECTBEHHBIN NMPU3HAK KJIacCH(UKALNMU, OCHOBAHMS Il 0OOOIEHHs U CpaBHEHUS,
KpUTEpUU IPOBOAUMOIO aHAJIN3a;
3. BOCHPUHHUMATH, GOPMYIUPOBATH U IPEOOPA30BBIBATH CY)KJICHHS: YTBEpAUTEIIbHbIE U OTPULIATEIIbHBIE,
eIMHUYHBIC, YaCTHBIC U OOIINE; YCIOBHBIC;
4. BBIABIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U NPOTHBOpeuMs B (hakTax, JAHHBIX,
HAOIOACHUSAX U
YTBEPKACHUSX; TPEAIaraTb KpUTEPUU AJIs BBISIBICHHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;
5. JenaThb BBIBOJBl C HCIOJb30BAHUEM 3aKOHOB JIOTMKM, J€AYKTHUBHBIX UM  HMHIYKTUBHBIX
YMO3aKII4YEeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;
6.  pa3bupaTh AOKa3aTENbCTBA MATEMATHUECKUX YTBEP:KJIECHHUH (MpsIMbIe M OT IPOTUBHOTO), IPOBOIUTH
CaMOCTOSITEJIbHO HECJIOXKHBIE JI0Ka3aTeIbCTBA MAaTeMaTH4YeCKUX (DaKTOB, BBICTpaMBaTh apryMEHTAlMIO,
MPUBOANUTH PUMEPBI U KOHTPIPUMEPBI; 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;
7.  BbIOMpaTh cmoco0® pemieHHs ydeOHOM 3adaun (CpaBHHMBATh HECKOJIBKO BapHUaHTOB pELICHMUS,
BbIOMpPAaTh HanboJee MOIXOASIINMN ¢ Y4ETOM CaMOCTOSTENbHO BBIACICHHBIX KPUTEPHUEB).
ba3oBrble ncciienoBarejbCKue 1eHCTBUA:

1. UCHOJB30BaTh BOIPOCHI KAaK HCCIENOBATENbCKUM HHCTPYMEHT IO3HAHUSA; (OPMYIUPOBATH
BOINPOCHI, (PUKCHUPYIOLIME TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTEIBHO YCTAaHABINBATh HCKOMOE U JIaHHOE,
(bopMHpOBATh THIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIIHIO, MHEHHE;

2. TIPOBOJHUTH IO CAMOCTOSTEIILHO COCTABICHHOMY IIAaHY HECIOXHBIN SKCIIEPUMEHT, HEOOJBIIIOE
UCCIIC/IOBAHUE TI0 YCTAHOBJICHHUIO OCOOCHHOCTEHW MaTeMaTH4YeCKOro OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXy COOOM;

3. CaMoCTOATENILHO (GOPMYIHPOBaThH OOOOIIEHHS W BBIBOJABI IO pe3yJabTaTaM IPOBEAEHHOTO
HAOJIIOICHUS, HCCIICOBAHUS, OICHUBATh JIOCTOBEPHOCTh IOJIYUEHHBIX pE3YJIbTAaTOB, BBIBOJIOB U
00001IICHMI;

4, IMPOTrHO3UPOBATE BO3MOXKHOC Pa3BUTUC IPOLECCA, a TAKKE BBIABUIAaTb IMPCAIIOJIOXKCEHUA O €TO0
Pa3sBUTHHU B HOBBIX YCJIOBUAX.

Pabora ¢ undopmaumeii:

1. BBIABIATH HEAOCTATOYHOCThL H M30BITOYHOCTD I/IH(I)OpMaI_II/II/I, JaHHBbIX, HCO6XO,Z[I/IMLIX JJIsA



peLeHHs 3a/1a4H;

2. BBIOWpAThH, AaHATTU3UPOBATH, CUCTEMATU3UPOBATH U

3. HHTepIpeTUpoBaTh HH(POPMALNIO PA3INIHBIX BUIOB U (DOPM IPEACTABICHUS;

4. BolOupaTh GopMy TNpeAcTaBICHUs HHPOPMAIMM W WUIIOCTPHPOBATH pEIIaeMble 3a/1a4H
CXeMaMHU, AuarpaMMaMHi, HHOW TpaduKoil ¥ NX KOMOMHAIMSIMU;

5. oueHuBaTh HAAEKHOCTH HHPOPMALMU IO KPUTEPHUSAM, NPEAJIOKECHHBIM YUUTEIEM WIH
c(OpPMYIHPOBAHHBIM CAMOCTOSITEIBHO.

2) YHuBepcallbHbIC KOMMYHHKATHBHbBIE JICHCTBUS 00ECIICUNBAIOT C(HOPMHUPOBAHHOCTE COLUATBHBIX
HAaBbIKOB 00yYarOIINXCA.
OOmieHue:

1. BOCIPUHUMATH U (POPMYJIMPOBATH CYKJICHHUSI B COOTBETCTBHH C YCIOBUSMHU U LIEISIMHU OOIICHHUS;
SICHO, TOYHO, TPAaMOTHO BBIPA)KAaTh CBOIO TOYKY 3pPEHUS B YCTHBIX M IHUCHbMEHHBIX TEKCTaX, J1aBaTh
MOSICHEHUS 10 X0y PEIICHUS 3a/1a4yi, KOMMEHTHPOBATh MOJYYCHHBIN PE3YJIbTAT;

2. B XoJie OOCYXKJICHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXAaeMOW TEeMbI, MPOOIEMBI,
perraeMoii 3a71a4uu, BEICKa3bIBaTh MU, HAIICJICHHBIC HAa MMOMCK PEIICHUS; COTIOCTABIIATh CBOU CYXKJICHHS C
CYXJICHHUSIMH JIPYTHX YYaCTHUKOB JUAJIOTa, 0OHAPYKUBATh PA3]IMINE M CXOJICTBO IMO3HIINI; B KOPPEKTHON
dbopme hopMynTupoOBaTh pa3HOTIACHS, CBOU BO3PAKECHUS;

3. TpeICTaBISITH PE3YJIbTAThl PEIICHUS 3a7add, OSKCIICPUMEHTA, HWCCIICIOBaHMS, IPOCKTA;
CaMOCTOSITENTbHO BbIOMpaTh (hopMaT BBICTYIUICHHS C Y4€TOM 3ajad TMpPE3eHTAlud U OcoOeHHOCTel
ayJTUTOPHUH.

CoTpyaHnuecTBo:

- NOHMMATh M MHCIIOJIb30BAaTh MPEUMYIIECTBA KOMAaHAHOW M HWHAMBUAYaJbHON pabOThl IpU
pelICHHH YYeOHBIX MaTEeMaTHYECKUX 3a/1a4; IPUHUMATH 11€JIb COBMECTHOM JeSITeIbHOCTH, IIJIAHUPOBATh
OpraHu3aIui0 COBMECTHON pabOThI, paclpeIessaTh BUIAbI PA0OT, JOTOBApUBATHCS, 00CYKIATh MPOLIECC
pe3yabTaT paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

- y4aCTBOBAaTh B TPYNIOBBIX (hopMax paboThl (00CYkIeHUS,, 0OMEH MHEHHUSMHU, MO3TOBBIC IITYPMbI
U JIp.); BBINOJHITH CBOK 4YacTh PabOThl M KOOPIWHHPOBATH CBOM JICHCTBHSI C JIPYTMMHU YICHAMH
KOMaH/1bl; OLIEHUBATh KAY€CTBO CBOETr0 BKJIAJa B OOLIMI MPOIYKT MO KPUTEPUSIM, CHOPMYIHPOBAHHBIM
Y4aCTHUKaMH BSaHMOI[ei/JICTBHﬂ.

3) Vuueepcanvnvie pecynamuensie oelicmsus obecneuusaiom opmuposanue cCmMolCl08blX YCMAHOB80K U
HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusauus:
CaMOCTOSITENIbHO COCTaBJIATh TUIaH, AITOPUTM PEILIeHUS 3aauu (WM €T0 YacTh), BHIOMpPATh CIIOCO0

pemeHust ¢ y4€TOM HMEIONIMXCS PEeCypcoB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBAaTh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(pOPMAIINH.

CaMOKOHTPOJIb:

e BIQJETh CIIOCOOAMH CaMOINPOBEPKH, CAMOKOHTPOJS MpOIEcca M pe3yiabTaTa peIIeHHS
MaTeMaTHYeCKOM 3a1auu;

® [pPEABUAETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IpPH pEIIEHUH 3a/]a4d, BHOCHUTH
KOPPEKTHBBI B JCATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, HAWJCHHBIX OMIMOOK, BBISIBICHHBIX
TPYIHOCTEN;

® OIICHWBaTh COOTBETCTBHE pe3yJbTaTa MACATEIBHOCTH IIOCTABJICHHOM II€JH W YCIIOBHSIM,

OOBSICHATh TPUYMHBI JOCTH)KEHUS WM HEJOCTHIKEHHUS 1eJIM, HaXOIUTh OIMIMOKY, /JaBaTh OLEHKY
MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATHI

[IpenMeTHbie pe3ynbTaThl OCBOCHHS paboyeil mporpamMMmbl [0 MaTeéMaTHKe MPEJCTABIIEHBI MO Trojam
o0y4yeHHs B CIENYIOIUX pa3JieNax MporpaMMbl B paMKax OTJENbHBIX KypcoOB: B 5S— 6 Kilaccax — Kypca



«Marematukay, B 7—9 kimaccax — KypcoB «Aunredpay, «I'eomeTpusi», «BeposSTHOCTh U CTATUCTHKA.

Pa3BuTHe noruueckux MpeacTaBiICHUN W HABBIKOB JIOTMYECKOTO MBIIIJICHUSI OCYLIECTBISIECTCS Ha
MPOTSHKEHUH BCEX JIET 0OYYCHHSI B OCHOBHOM IITKOJIC B paMKaxX BCEX Ha3BaHHBIX KypcoB. [Ipeamonaraercs,
YTO BBITYCKHUK OCHOBHOW IIKOJBI CMOXXET CTPOMTH BBICKA3bIBaHHS U OTPULIAHUS BBICKA3bIBAHUH,
pacrio3sHaBaTb UCTUHHBIC W JIOKHBIC BBICKA3bIBAHUS, IIPUBOAWUTL MPUMCPLI U KOHTPIIPUMCPLI, OBJIAACCT
MOHATUAMU: OIIPCACIICHUC, aKCHUOMA, TCOpEMa, AOKA3aTCIbCTBO — W HAYYHUTCSA HUCIIOJIB30BATh UX IIPU
BBITIOJTHEHUH YU€OHBIX U BHEYUEOHBIX 3a/1a4.

PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «MATEMATHKA». 5-6 KIACCbI

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

[IpuopureTHBIME LIENAMU O0YYESHUSI MAaTEMaTHKE B 5—6 Kilaccax sBIISIOTCS:

1. mpojo/KeHne (OPMHUPOBAHUS OCHOBHBIX MaTeMaTMYeCKUX HOHATUH (4MCiIo, BEIUYMHA,
reoMeTpuueckas Qurypa), o0ecrneuuBaroUX MPEEMCTBEHHOCTh U MEPCHEKTUBHOCTh MAaT€MaTHYECKOTO
o0Opa3zoBaHKs 00YYArOIINXCS,

2. Pa3BUTHE MHTEIUIEKTYaJIbHBIX U TBOPYECKHUX CIOCOOHOCTEH oOydwaromuxcs, M0o3HaBaTeIbHOM
AKTHUBHOCTH, UCCIIEA0BATEIbCKUX YMEHUN, NHTEpPECA K U3YYEHUIO MATEMATHUKU;

3. mojBeieHUEe OOydYaroIUMXCSd Ha JOCTYIHOM Ui HHUX YPOBHE K OCO3HAaHHUIO B3aHMOCBSI3H
MAaTE€MAaTHUKHU U OKPYXKAIOLIEro MUpPA;

4. GopmupoBaHue (QYHKIMOHAIBHON MaTeMaTU4YeCKOW TI'pPaMOTHOCTH: YMEHHUS pacro3HaBaTh
MaTeMaTHYeCKue OOBEKThl B PEaJbHBIX KM3HEHHBIX CUTYalUsX, MPUMEHATh OCBOCHHbIE YMEHUS [UIs
penIeHus MPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4, HHTEPIPETUPOBAThH MOJY4YCHHBIEC PE3YyJIbTaThl U OLICHUBATh
MX Ha COOTBETCTBHE NMPAKTUYECKON CUTYaIUN.

OCHOBHBIE JIMHUHU COJAEp)KaHUS Kypca MaTeMaTHKH B 5—6 kiaccax — apudmerudeckas u
reoMeTpHUYecKas, KOTOpble Pa3BUBAIOTCS MapalIebHO, KaX/1asd B COOTBETCTBUU C COOCTBEHHOM JIOTUKOH,
OJIHAKO, HE HE3aBUCHMO OJHA OT JIPYroi, a B TECHOM KOHTAKTE M B3aMMOJIEUCTBUHU. Takxke B Kypce
MIPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMU aJreOpbl U ONMUCATEbHON CTAaTUCTUKH.

N3yuenue apudmernyeckoro Marepuaiga HaUMHAETCS CO CUCTEMATH3allMM U Pa3BUTHS 3HAHUU O
HaTypaJbHBIX 4YHCIAaX, IIOJY4YEHHbIX B HadaapbHOM 1mkose. Ilpy 53TOM  coBeplIEHCTBOBaHME
BBIUHCIUTENIbHON TEXHUKU M (OPMUPOBAHHME HOBBIX TEOPETUUYECKMX 3HAHHMM COYETAETCS C pa3BUTHEM
BBIUHCIUTENbHON KYIbTYpbl, B YACTHOCTH C OOy4€HHMEM MPOCTEHIINM NpUEMaM MNPUKHIKH U OLEHKU
pE3yJIbTaTOB BBIUMCICHUN. 3ydeHHe HaTypalbHBIX UYMCEN MPOJOJIKAETCS B 6 KIACCE 3HAKOMCTBOM C
HavyaJIbHbIMH IOHATHSIMU TEOPUU JAEITUMOCTH.

Jlpyroii KpymHbIi OJIOK B cojaepskaHUM apu(METHUECKOW JTUHMUM — 3TO JIpobu. Hawanmo uzyuenus
OOBIKHOBEHHBIX M JIECATHUHBIX JIpoOEl OTHECEHO K 5 Kjaccy. JTO MEepBbI 3Tam B OCBOEHUH JpobeH,
KOTJla TPOUCXOJNUT 3HAKOMCTBO C OCHOBHBIMM HJAESIMH, NOHATHAMHU TeMbl. IIpu 3TOM paccmoTpeHue
OOBIKHOBEHHBIX JIpoOeil B TOJIHOM OO0BEME MpEeAlIeCTBYET H3YYEHHMIO JECATHUYHBIX Jpo0ei, dTo
1e7Ieco00pa3Ho ¢ TOYKH 3PEHHUS JIOTHKA HM3JIOKEHHs] YUCIOBOW JIMHWM, KOT/Aa TpaBWiIa JCHCTBUU C
JECSITUYHBIMHU JIPOOSIMH MOYKHO OOOCHOBATh YK€ M3BECTHBIMU aJITOPUTMaMU BBINOJIHEHUS JEHCTBHUI C
OOBIKHOBEHHBIMH JIpOOSIMU. 3HAKOMCTBO C JIE€CATHYHBIMU JApPOOSMH PACIIUPUT BO3MOMXKHOCTH JUIS
MOHUMAaHUS 00yYarOIIMMHUCS MPUKIIAIHOTO IPUMEHEHHs] HOBOM 3allUCU MTPHU U3YYEHUH APYTUX MPEIMETOB
U TIpU NPAKTHYECKOM HcHojib3oBaHuu. K 6 kiaccy oTHec€H BTOpOHl aTam B M3Y4eHUH JpoOeid, rae



MIPOMCXOJUT COBEPIICHCTBOBAHUE HABBIKOB CpPaBHEHHUs U MpeoOpa3oBaHUs IPOOEH, OCBOSHUE HOBBIX
BBIUYHCIUTENbHBIX aJITOPUTMOB, OTTAUUBAHUE TEXHUKU BBIYUCICHUH, B TOM YKCJIE€ 3HAYEHUI BBIpaKEHU,
COJiepKalMX ¢ OOBIKHOBEHHBIC, W JIECATUYHBIC JPOOM, YCTAaHOBIICHHUE CBS3CH MEXIy HUMH,
paccMoTpeHre NpUEMOB pelleHHs 3ajad Ha ApoOu. B Hawanme 6 kijacca MpOMCXOIUT 3HAKOMCTBO C
MOHSTHEM IPOLIEHTA.

OCOOEHHOCTHIO M3YYCHHS TOJIOKUTEIBHBIX W OTPHUIATEIBHBIX YHUCENl SBISETCS TO, YTO OHU TaKKe
MOTYT paccMaTpUBaThCs B HECKOJIbKO 3TaroB. B 6 kiacce B Hauane uzydeHus Tembl «llomoxurenbHbie u
OoTpUIaTeNIbHBIE YuCa» Bbaensercs mnonarema «llenmpie umcia», B pamMKax KOTOPOMl 3HAKOMCTBO C
OTPULIATENLHBIMU YUCIIAMU U IEUCTBUSIMU C TIOJIOKUTEIBHBIMA U OTPUIATEIIbHBIMUA YUCIAMU TPOUCXOIUT
Ha OCHOBE COJEP)KATEJILHOTO MOAX0/a. DTO MO3BOJISIET HAa AOCTYITHOM YPOBHE IMO3HAKOMHUTH YYaIUXCS
MPAKTUYECKH CO BCEMU OCHOBHBIMHM IMOHSATHUSIMH TE€Mbl, B TOM 4YHUCJIE€ U C NpPaBWIAMH 3HAKOB IPHU
BBITIOJTHEHUH apU(METHUECKHUX JeUCTBUN. V3yueHue paruoHaNbHBIX YHCENT Ha ITOM HE 3aKOHYUTCS, a
OyZerT mNpoaoKEHO B Kypce anreOpsl 7 Kiacca, 4YTO CTaHET CIEAYIOIUM MPOXOJIOM BCEX
MPUHIMITHATBHBIX BOMPOCOB, TEM CaMbIM pa3jelieHue TPYAHOCTEH o0erdaeT BOCHPHUITHE MaTepuala, a
pacnpeziesieHne BO BpeMEHHU CIIOCOOCTBYET MPOYHOCTH MPHOOPETAEMBIX HABBIKOB.

[Ipy 0o0ydyeHHM pEIIEHUIO0 TEKCTOBBIX 3aJady B 5—6 Kiaccax HCHOJB3YIOTCS apudmMeTnyecKue
npuéMbl pemeHus. TeKCTOBBIE 3a7add, peliaeMbie MPU OTPAOOTKE BBIYMCIUTEIBHBIX HABBIKOB B 5—6
KJIaccaX, pacCMaTPUBAIOTCS 3a[1a4M CJIEIYIOIIUX BHUIOB: 33Ja4d HA JBI)KCHUE, HAa YacTH, HA MOKYIKH, Ha
paboTy ¥ MPOU3BOAUTENHLHOCTD, HA MPOLIEHTHI, HA OTHOIIEHUS U Mponopiuu. Kpome Toro, oOyuatomuecs
3HAKOMSTCA C NpuéMamMu pEIICHHs 3a/ady MepeOdopoM BO3MOXKHBIX BapHUAHTOB, ydaTcs paboTaTh C
uH(popMalreH, mpeacTaBIeHHON B (popMe TaOJIUIl WK JHarpaMM.

B paboueii mporpamMMe mpeaycMOTpeHO (OPMUPOBAHHE IPOTECACBTUYCCKUX alreOpandecKux
npeAcTaBieHuil. bykBa Kak CUMBOJI HEKOTOPOTO YHMCJIA B 3aBUCHMOCTH OT MAaT€MaTUYECKOT0 KOHTEKCTa
BBOJIMTCS MOCTENEHHO. bykBeHHasi CHMBOJIMKA IIMPOKO UCIOIB3YETCs MPEXKIE BCETO ISl 3alHCH OOIIUX
VTBEPKACHUN U TPEIIOKEHUH, (OPMYJ, B YaCTHOCTH /IS BBIYHCICHUS T'€OMETPHUYCCKUX BEJIUYHH, B
KaueCTBE «3aMECTUTEIIS» YHCIa.

B kypce «Marematuku» 5—6 KIIacCOB MpEJCTaBICHA HArJsIHAs TEOMETPHs, HamlpaBlieHHas Ha
pa3BuTHE OOPA3HOIO MBIIUICHHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHMsI, M300pPa3UTENbHBIX YMEHUU. DTO
BAKHBIM 3Tall B U3yYEHUHM T€OMETPUU, KOTOPBIM OCYIIECTBISIETCS HA HArJsJHO-TIPAKTUYECKOM YpPOBHE,
OMHUpAETCS Ha HATISIHO 00pa3HOE MBIIIIEHHE o0yJaromuxcs. bosbias pojib OTBOIUTCS MPAKTHUECKOU
NeSITeTbHOCTH, OTBITY, SKCIIEPUMEHTY, MOACIUpOBaHU0. OOyJaronmecs 3HaKOMSITCS C TEOMETPUIECKUMHU
¢dburypamMu Ha IUIOCKOCTH U B MPOCTPAHCTBE, C X MPOCTEHIIMMU KOHPUTYpALUIMHU, ydaTcs H300paxkarh
WX Ha HEJMHOBAHHOW M KJIETYaToM Oymare, pacCMaTpuBalOT MX MpocTelive cBoicTBa. B mpoiecce
M3YYEHUS] HAIJSIIHOM TEOMETpUU 3HAaHMS, IMIOJyYeHHbIE OOy4YaloUMMHUCS B HadalbHOHM IIKOJE,
CUCTEMATU3HUPYIOTCA U PACIIMPSIOTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CormacHo ywyeOHOMY IUlaHy B S5—6 Kjaccax M3y4yaeTcsl WHTErPUPOBAHHBIN IpeaMeT
«MateMaTiKa», KOTOPBIA BKJIIOYAaeT apu(pMETHUYEeCKUH MaTepuanl M HarJIAJHYI0 T€OMETPHIO, a TakKxke
MPOIEEeBTUUECKHUE CBEJICHUS U3 allreOphl, 2JIEMEHTHI JJOTUKU U Hayalla OMUCATeIbHOW CTaTUCTUKH.

VY4eOHbIi TU1aH Ha U3y4yeHHEe MaTeMaTHKU B 5—6 Kjaccax OTBOJUT HE MeHee 5 yueOHBIX 4acoB B
HEJIENI0 B TeUEHUE KaXK0ro rojia o0y4deHus, Bcero He MeHee 340 yueGHbIX YacoB

COILEPKAHUE YYEBHOI'O KYPCA
5 KJjaacc
Hamypanvusie uucna u nynsp
HatypanbHoe umncno. Psn matypanbabix umcen. Yucno 0. M3o0pakeHue HaTypajdbHBIX YHUCET
TOYKaMHU Ha KOOPAMHATHOH (YMCIOBOI) MIPAMOIA.
ITo3nnmoHHas cucrteMa cuMcieHus. PrMckas Hymepanus Kak NPUMeEp HEMO3UIMOHHOM CHCTEMBI



CuMCIIeHHUs. [lecaTryHas cucTeMa CYUCIICHUS.
CpaBHEHHE HAaTypaJlbHBIX YMCENl, CPABHEHUE HATypalbHBIX yucen ¢ Hyl1éM. CriocoObl cpaBHEHUSI.
OxpyrieHne HaTypaJIbHbIX YUCEIL.

CrnoxxeHue HaTypajbHBIX YHCEN; CBOWCTBO HYJSI IPU CIOXKEHUHM. BbluMTaHue Kak JeHCTBUE,
o0paTHOE CIIOKEHHI0. YMHOKEHUE HATypajbHBIX YMCEN; CBOWCTBA HYJIS M €IUHUIIBI IPU YMHOXKCHHH.
Jlenenue Kak JAeHCTBHE, 00paTHOE YMHOXeHHI0. KOMIIOHEHTHI AeWCTBUI, CBs3b MKy HUMH. [IpoBepka
pe3ynbrata apupMETHYEeCKOro JaelcTBUsA. llepeMecTUTeNbHOE W COYeTaTeIhbHOE CBOWMCTBA (3aKOHBI)
CIIOKEHUSI U YMHOXKEHHUSI, pacpeeNInTeIbHOE CBOMCTBO (3aKOH) YMHOKEHUSI.

Hcnonb3oBanue OykB Juisi 0003HAuEHWs HEW3BECTHOIO KOMIIOHEHTAa M 3allUCH  CBOMCTB
apru(pMETUYECKHUX JECHCTBUM.

Jenutenn wm KpaTHbIE 4YMCIIA, pPa3jIOXKeHHWEe Ha MHOXuTenu. [IpocTele M cocraBHBIE 4HCIIA.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9./lenenue ¢ ocraTkom.

Crenensb ¢ HATYpaJIbHBIM ITOKA3aTENeM. 3allMCh YUCIA B BUAE CYMMBbI Pa3psiAHBIX ClIaraeMblX.

YucnoBoe BbIpakeHUE. BbIUMCIEHHE 3HAYEHUN YHCIIOBBIX BBIPAXKECHHM; IMOPSIOK BBITOJIHEHUS
neiictBuil. Mcnonap3oBaHue npy BIUMCICHUSX NIEPEMECTUTENBHOIO U COYETATEIBHOIO CBOMCTB (3aKOHOB)
CJIOKEHUS U YMHOKEHHUSI, paCIpeIeIUTEIbHOIO CBOMCTBA YMHOKEHHUS.

/lpoou
[IpencraBienne o apobu Kak crmoco0e 3amucu 4acTH BelMuuuHbl. OOBIKHOBEHHBIE ApPOOH.

[IpaBuibHbIE U HempaBuiIbHbIE ApoOu. CMelraHHas IpoOb; MpPEICTaBICHHWE CMEIIaHHON JIpoOu B BUIEC
HEMPABWILHON JpOoOH U BBIJCICHUE [IEJI0N YaCTH YUCIIa U3 HEeNpaBuiIbHOU Ipodu. M3o0pakeHue apooeit
TOYKaMH Ha 4UCIOBOM npsiMoil. OcHOBHOE cBOMCTBO apodu. Cokparmienue apodeit. [IpuBeaenue apodu
HOBOMY 3HameHatemnto. CpaBHEHHE IPOOEi.

CrnoxxeHue M BBIUMTAHHUE Ipo0eil. YMHOXKEHHE M JAelieHHue ApoOei; B3auMHO-OOpaTHbIE ApoOu.
HaxoxaeHnue 4acTu 1enoro u 1eforo mo ero 4acTH.

Jecstuunas 3anuchk apodeid. I[lpencraBieHne necATUYHOW JOpoOM B BUAC OOBIKHOBEHHOM.
N300paxeHune IecITHYHBIX IpoOei ToukaMu Ha YucIoBod mpsiMoi. CpaBHEHHE JECATHYHBIX JPOOCH.

Apudmernueckue IeHCTBUS C JECATUUYHBIME JIpo0siMu. OKpyTiieHHe AeCATUYHBIX IpOOeii.

Pewenue mexcmoawvix 3aoau
Perenne TeKCTOBBIX 3a7au apudMeTHUEeCKHM criocoboMm. Pernenne nmormdeckux 3amad. Pemienue
3a/1a4 IepebopoM BCeX BO3MOKHBIX BapHaHTOB. VCIOIb30BaHNE MPU PEIICHUH 3a7a49 TAOJIHI] U CXEM.

Pemenne 3amau, coaepkalMX 3aBUCUMOCTH, CBS3BIBAIOIIME BEJIMYHMHBI: CKOPOCTh, BpEMS,
paccTosiHue; 1eHa, KOJUYECTBO, CTOMMOCTb. EJNMHUIIBI M3MEpeHUs: MacChl, 00bEMa, 1IEHbI; PACCTOSHUSA,
BpEMEHHU, CKOPOCTH. CBA3b MEXAY €AUHULIAMU U3MEPEHUS KaXI0W BEIIMUNHBI.

Penienne ocHOBHBIX 3a/1a4 Ha APOOH.

[IpencraBnenue naHHBIX B BUJE TAOIUII, CTOJIOYATHIX AUArPaMM.

Haznaonan zeomempusn

Harnsnuele npencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, NpsiMas, OTPE3OK, Jyd, Yrodi,
JIOMaHasi, MHOTOYTOJIBHUK, OKPYKHOCTb, KPYyT. YT01. [IpAMON, OCTpBIH, TYIION U pa3BEPHYTHIN YIJIbI.

JlinHa oTpe3ka, METpUYECKHE €AWHMIBI JUIMHBL. J[IMHA JIOMaHOW, NMEPUMETP MHOIOYrOJIbHHUKA.
W3MepeHne 1 NoCTpOeHHE YIJIOB C OMOIIBIO TPAHCIOPTHPA.

Harnsansie npencraBienus o Gurypax Ha INIOCKOCTH: MHOTOYTOJIbHUK; MPSMOYTOJIbHUK, KBaJIparT;
TPEYTOJIbHUK, O PaBEHCTBE (DUTYD.

N3ob6paxenue ¢puryp, B TOM uucie Ha kierdaroil 6ymare. [loctpoenne koHpurypauuii u3 yactei
NpSIMOH, OKPY>KHOCTH Ha HEJTMHOBAHHOM M KieTdyaroil Oymare. Vcnonabp3oBaHue CBOICTB CTOPOH U YIJIOB
IIPSIMOYTOJIbHMKA, KBaJpaTa.

[Tnomane npsIMOYroJibHUKa W MHOTOYTOJIBHUKOB, COCTaBJIEHHBIX M3 INPSMOYTOJIBHUKOB, B TOM
yucie Guryp, n300pakEHHBIX Ha KileTdaTol Oymare. EAMHUIIBI H3MEpeHus MII0MIa u.

Harnsanele npenctaBieHUst O MPOCTPAHCTBEHHBIX (UTypax: MPSMOYTOJBHBIA Mapasiesienune],
KyO, MHoOrorpaHHuku. I3o0pakeHue mpocTeHIIMX  MHOTOrpaHHUKOB. Pa3BépTku kyba w
napamenenunena. Coznanue Mojeneil MHOrorpaHHUKOB (M3 Oymaru, MpoBOJIOKH, IUTACTHIIMHA U JP.).



O06BEM psAMOYToIBHOTO Napaienenunena, kyoa. Enuauib: namMepenus oobéma.

6 kJIacc

Hamypanvuvie uucna

Apudmernueckue IecTBUS ¢ MHOTO3HAYHBIMU HATYpalbHBIMU YHCIaMH. UYHCIOBBIE BBIpaKEHUS,
HOPSOK JIEHCTBUM, MCIIOIb30BaHUE CKOOOK. Mcrosib30BaHMe NpU BBIYUCICHUSAX MEPEMECTUTENBHOTO U
COYETATEIbHOIO CBOWMCTB CJIOKEHUS M YMHOMKEHHUS, DPACIPEACIUTEIIBHOIO CBOMCTBA YMHOXKCHHS.
OxpyrieHne HaTypaJIbHbIX YUCEIL.

Jlenurenu W KpaTHbIE YHCIa; HAHMOOJNBIIUN OOIIMK JETUTeNh W HauMEHbIIee o0Iiee KpaTHOE.
JlenuMocTh CyMMBI M pOou3BeAeHUs. JleneHne ¢ 0cTaTKkoMm.

Jlpoou
OOBIKHOBEHHAsi JIpoOb, OCHOBHOE CBOMCTBO JpoOM, cokpamieHue japoOeii. CpaBHEHHE H

yrnopsigounBanue apoOeil. Perienue 3amad Ha HAaXOKIEHHE YAaCTH OT LIEJIOTO U LEJIOro MO €ro 4acTu.
JlpoObHOe umciio Kak pe3ynbrar neneHus. I[lpencraBieHue necATUYHOW JpoOW B BHJE OOBIKHOBEHHOM
Ipodu ¥ BO3ZMOXKHOCTH Ipe/ICTaBIeHHs] OOBIKHOBEHHOW IpoOU B BUE AecATUYHON. JlecsaTuunbie apodu u
MeTpHuuecKas cucremMa Mep. Apudmerndeckue JICHCTBHS U YHCIOBBIC BBIPAKEHUSI ¢ OOBIKHOBEHHBIMH H
JECATUYHBIMH IPOOSIMHU.

OtHouenue. [lenenue B naHHOM OoTHomeHUH. Macmtad, nponopuus. [Ipumenenue mpomnopuuit
P PEIICHUHU 3a/1a4.

[Tonste npoueHTa. BblunciaeHwe mnporeHTa OT BEIMYMHBI U BEIMYUHBI MO €€ MPOIICHTY.
BripaxkeHue MmpoieHToB JecsITHUHBIME ApoOsmu. Perienne 3a1ay Ha NpoIeHTHI. BeipaxkeHre OTHOIICHUS
BEJIMYMH B MIPOLICHTAX.

Ilonoscumenvuvie u ompuyamenvHovle HUCIA

[TomoxxurenpHble M OTpULATENBbHBIC uyncaa. Llemple umcima. Monyns 4ucna, reoMeTpuyYecKas
MHTEpIpeTanus Moy uncia. M3o0paxkeHue yrcen Ha KOOPAMHATHOM npsMoil. UMCIOBbIE TPOMEKYTKH.
CpaBHenue uucen. Apudpmerndyeckue AeHCTBH ¢ TOI0KHUTEIbHBIMUA U OTPULIATEIIbHBIMU YUCIIAMH.

[TpsimoyronbHas cucTreMa KOOpAWHAT Ha MI0ckocTu. KoopmHaThl TOUKHM Ha TIOCKOCTH, adciucca
u opauHara. [locTpoeHue Touek u GUryp Ha KOOpAUHATHOH MJIOCKOCTH.

bykeennuvie eviparcenusn

[Ipumenenne OykB I 3alMCH MaTeMaTUYEeCKUX BbIpaXeHMH u mpepioxeHuil. CBoiicTBa
apudmeTnyeckux elcTBUN. byKBEeHHBIE BBIPAKEHUS U YHCIIOBbIE TOJCTAHOBKH. BykBEeHHBIE paBEHCTBA,
HaXO0XXJICHHE HEU3BECTHOI0 KOMIOHeHTa. PopMyIibl; (OopMyIIbl IEpUMETpa U TUIOIIAIN MPSIMOYTOJIbHUKA,
KBajJpara, 00bEMa napasienenumnena u Kyoa.

Pewenue mexcmoswvix 3aoau

Pemenue TekcToOBBIX 3a7au apudMeTHuecKuM criocodoM. Perienue norndyeckux 3ajgad. Pemienue
3aJ1a4 nepebopoM BCeX BO3MOXKHBIX BAPUAHTOB.

Pemenue 3amay, colepiKallMX 3aBUCUMOCTH, CBS3bIBAIOIIMX BEIUYUHBI: CKOPOCTb, BpeM,
paccTosiHue; 11eHa, KOJUYECTBO, CTOMMOCTb;, MPOM3BOAMTEIBHOCTh, BpeMs, 00bEM padoThl. EnuHuIs!
M3MEpPEHUs: MacChl, CTOUMOCTH; PacCTOSIHUS, BPEMEHH, CKOPOCTU. CBsI3b MEXy €IMHULIAMU U3MEPEHUS
Ka)KJI0M BEJIUYMHBI.

Pemenne 3amad, CBA3aHHBIX C OTHOIIEHWEM, IPONOPUUOHAIBHOCTBIO BEJIWYHH, IMPOLICHTAMM;
pelleHre OCHOBHBIX 33ja4 Ha JIpoOu M mporeHThl. OleHKa M TMPHUKHIKA, OKPYIJICHHE pe3ysbTaTa.
CocraBieHne OYKBEHHBIX BBIpRXEHHUH MO YCIOBHIO 33aa4H. [IpencTaBienue JaHHBIX C TOMOIIbIO TabHIL
u auarpamMm. Cros0yarbie TuarpaMMBbl: YTEHHE U TOCTpOoeHUE. UTeHHe KPYTOBBIX JUarpamm.

Hacnaonan ceomempus

Harnsagueie npenctaBienus o (urypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK, JIyd, Yrod,
JIoMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOIbHUK, OKPYKHOCTh, KPYT.

B3auMHOe  pacmosio)keHHME ~ ABYX ~HPSAMBIX  HA  IUIOCKOCTH, TapajUielbHBIE  MPSMbIE,
NepHIeHUKYISIpHbIE TIpsiMble. V3MepeHne paccTOSTHUN: MEXIy IBYMsI TOYKAMH, OT TOYKH JI0 IPSIMOI;



JUIMHA MapIIpyTa Ha KBaJAPAaTHOU CETKE.

H3mepeHne M IOCTPOCHHME YIJIOB C IIOMOIIBIO TpaHCIOPTHpa. Buubl TpeyrojbHUKOB:
OCTPOYTOJIbHBIN, MPSIMOYTOJIBHBIN, TYIOYI'OJIBHBIN; paBHOOEPEHHBIH, PaBHOCTOPOHHUM.
YeTsIpEXYroJbHUK, IIPUMEPBI YETHIPEXYTOJBHUKOB. [IpAMOYroapHUK, KBaJpaT: UCIOJIB30BAaHUE CBOMCTB
CTOpOH, YIJIOB, auaroHaiei. M3oOpaxeHue reomerpuueckux (UIyp Ha HEIMHOBAaHHOH Oymare c
WCTIOJIb30BAHUEM LIUPKYJIS, TMHEHKH, YTOJIbHUKA, TpaHcropTupa. [loctpoenus Ha kieT4aroit Oymare.

[lepumerp MHoroyrojpHuka. IloHsTHe 1UIOmAaTU GUIYpBl; €IUHMLBI M3MEpPEHMs IUIOLIaIu.
[TpubnnxénHoe n3Mepenue miomanu GUryp, B ToM 4ucje Ha KBaJpaTHO ceTke.

[Tpubnmx€HHoe n3MepeHue JUIMHbI OKPY>KHOCTH, TUIOLIAAN Kpyra.

CuMMeTpus: LICHTpaJIbHasA, 0CEBas U 3€pKajbHasi CAMMETPHUHU.

[TocTpoeHne cUMMETPUYHBIX (UTYD.

Harnsanele mpenctaBieHUs O MPOCTPAHCTBEHHBIX (Urypax: mNapajienenunen, KyO, mpusMa,
nupamMyza, KOHyc, LWIMHAp, map u cdepa. M3o00paxxkeHue mnpocTpaHCTBEHHBIX (uryp. IIpumepst
pa3BEPTOK MHOTOTPAHHHMKOB, LMIMHApPAa M KoHyca. Co3maHue Mojeiel MPOCTPAaHCTBEHHBIX (uryp (u3
Oymaru, NpOBOJIOKH, IJIACTUIIMHA U P.).

[Tonsatue o0BEMa; equHULBI M3MepeHHs o0béMa. OOBEM NPSAMOYTrOJBHOTO Hapaelenunena,
KyOa.

INJIAHUPYEMBIE NIPE/IMETHBIE PE3YJbTATBI OCBOEHUS IMIPUMEPHOI PABOYEN
IIPOI'PAMMBI KYPCA <MATEMATHUKA» B 5—6 kiaccax

OcBoenne yueOHOrO Kypca «MaremaTtuka» B 5—6 Kilaccax OCHOBHOH IIKOJBI JIOJKHO
o0ecrneunBaTh JOCTUKEHHUE CIAEAYIOUINX MPEIMETHBIX 00pa30BaTeNbHBIX PE3yIbTATOB:

5 kJjace

Yucna u evluucnenus

1. IloHumaTh M TNPaBWIBHO YIOTPEOJATh TEPMUHBI, CBSI3aHHBIC C HATypalbHBIMHM YHCIIAMHU,
OOBIKHOBEHHBIMH U JAECATUYHBIMU APOOSMHU.

2. CpaBHUBAaTh U YIOPSIOYMBATHh HATypalbHbIE 4YMCIA, CPAaBHUBATh B MNPOCTEHIINX Clydasx
OOBIKHOBEHHBIE IPOOH, TECATUYHBIE IPOOH.

3. COOTHOCUTH TOYKY Ha KOOPJAMHATHOM (YMCIIOBOM) MPSIMON C COOTBETCTBYIOIIMM €H YHCIIOM U
n300paxkaTh HaTypalbHbIE YKCIa TOUKAMHU Ha KOOPJUHATHOM (YMCIIOBOI) MPSAMOIA.

4. BpmonHATh apudmMeTHueckue AEHCTBHS C HATypaJbHBIMM YHCIAMH, C OOBIKHOBEHHBIMHU
JPpOOSIMU B IPOCTEUIINX CITydasIX.

5. BBINONHATE NPOBEPKY, IPUKUJIKY PE3yIbTaTa BHIYMCICHUH.

6. OKpyIJasTh HaTypaJbHbIE YHCIIA.

Peuwienue mexcmoewix 3a0au

1. Pemate TekcTOBBIE 3a/ayu apUPMETUYECKUM CIIOCOOOM W C TIOMOIIBIO OPTaHU30BAHHOTO
KOHEYHOT0 Iiepedopa BCEX BO3MOKHBIX BAPUAHTOB.

2. Pemarp 3amaum, cojaepkamiye 3aBUCUMOCTH, CBSA3BIBAIOLIME BEJIUYMHBI: CKOPOCTb, BpeEMS,
paccTostHuE; 1IeHa, KOJIMYECTBO, CTOMMOCTb.

3. Hcmonb30BaTh KpaTKUe 3allMCH, CXEMBI, TAOIUIbI, 0003HAUCHHUS IPU PEIICHUH 3a/1a4.

4. Tlonp30BaTbCsi OCHOBHBIMM E€IMHMIIAMUA HM3MEPEHUS: LEHBI, MACChl; PACCTOSHMS, BPEMEHHU,
CKOpPOCTH; BBIPAKATh OJTHU €AMHULIBI BEIMUUHBI YEPE3 IPYTHE.

5. VM3BnekaTth, aHaIU3UpOBATh, OICHWBATh HMH(POPMAIIMIO, TPEJACTABICHHYI0 B TaOnuIlEe, Ha
cTojOuaTol AMarpamMme, WHTEPIPETHPOBATH IPEACTABICHHBIC AaHHBIC, HWCIOJIL30BaTh JaHHBIC MPH
pELICHNH 3a]1a4.

Hacnaonan ceomempus

1. Ilonp30BaThCcsi TEOMETPUUECKUMHU TOHSATHSIMU: TOYKa, MpsiMas, OTPE30K, JydY, Yrod,
MHOTOYTOJBHUK, OKPY)KHOCTb, KPYT.

2. [IpuBomuTh mpuUMepbl OOBEKTOB OKPYKAIOIIETO MHpa, HUMEIOMUX (OopMy H3yUYEeHHBIX



TE€OMETPUUYECKUX PUTYP.

3. HMcnonp30BaTe  TEPMUHOJOTHIO,  CBS3aHHYHO C  yIJIAMH:  BEpIIMHA  CTOPOHA;  C
MHOI'OYT'OJIbHUKAaMU: yroJl, BEpLUIMHA, CTOPOHA, IUArOHAJIb; C OKPYKHOCTBIO: PAJINyC, TUAMETP, LICHTP.

4. V3o0pakaTh M3y4eHHBIE reoMeTpudeckre (Urypsl Ha HEJIMHOBAHHOW M KileT4aToW Oymare c
ITOMOUIBIO HUPKYJIS U JIUHEHKH.

5. HaxomuTpe IIMHBI OTPE3KOB HENOCPEICTBEHHBIM M3MEPEHUEM C IIOMOLIBbIO JIMHEUKU, CTPOUTh
OTPE3KH 3alaHHON UIMHBI; CTPOUTH OKPYXXKHOCTb 33JaHHOTO pajinyca.

6. Mcrosp30BaTk CBOMCTBA CTOPOH M YIVIOB IPSIMOYTOJIBHMKA, KBajapaTa Ul MX IOCTPOCHHS,
BBIYMCIICHHS TUIOLIAM U IIEpUMETpA.

7. BpluucnaTe nmepuMeTp M IUIOMIAJAb KBaJApara, MPsIMOYrojbHHMKA, (UIYp, COCTABIECHHBIX W3
IPSIMOYTOJIbHUKOB, B TOM 4Kcie (GUryp, n300pak€HHbIX Ha KJIeT4aToi Oymare.

8. Ilomp30BaTbCsi OCHOBHBIMH METPUYECKMMHU E€AUHULAMU W3MEPEHHs [UIMHBI, ILIOLIAJH;
BBIPAXKaTh OJHU €IMHUILIbI BEJTMYHUHBI YEPE3 IPYyTHE.

9. PacmosnaBaTh mapajuienenunes, Kyo, MUCIOIb30BaTh TEPMUHOJOTHIO: BEPIINHA, PeOpO TpaHb,
U3MEpEHUs; HaXOAUTh U3MEpEHMNapaieenuIena, Kyoa.

10. Beruncnate 00bEM KyOa, mapajuienenunena IO 3aJaHHbIM H3MEPEHUsM, I10JIb30BAThCS
SIMHULIAMU U3MEPEHHS 00bEMA.

11.Pemath HECIOKHBIE 3aJaud Ha H3MEPEHUE TI€OMETPUYECKHUX BEIMYMH B IPAKTUYECKUX
CUTYyaLUsIX.

6 kJacc

Yucna u eviuucieHus

1. 3HaTh W TMOHMMATh TEPMHHBI, CBS3aHHBIE C PA3IUYHBIMH BHUIAMH YHCEII M CIOCO0AMHU HX
3aIMCH, TICPEXOTUTH (€CITH 3TO BO3MOXKHO)OT OAHON (hOPMBI 3aIMCH YHCIIa K JPYTOH.

2. CpaBHUBaTb U YNOPSAJOYMBATH Il€JIbIe 4YHCIA, OOBIKHOBEHHBIE U JECATUYHBIE Jpo0H,
CpaBHMBATDH YMCJIa OJJHOTO U Pa3HbIX 3HAKOB.

3. BeimonHATh, coueTas YCTHbIE M MHUCbMEHHBIE NPHUEMBI, apuPMETUUYECKUE JCHCTBUA C
HATypaJIbHBIMU U LEIBIMU YUCIaMH, OOBIKHOBEHHBIMU M JECATUYHBIMHU IPOOSMU, MOJIOKUTEIbHBIMUA U
OTPHULATEIbHBIMU YHUCIIAMH.

4. BbIUKCITATH 3HAYEHUS YHCIIOBBIX BBIPAKECHHI, BBINOJHATH MPUKUJKY M OIEHKY pe3yJjibraTra
BBIUHCJICHHH; BBIMOJIHATH MTPEOOPa30BaHUs YHCIOBBIX BBIPAKEHHI Ha OCHOBE CBOMCTB apu(METHUECKUX
JIEHCTBHIA.

5. COOTHOCUTH TOYKY Ha KOOPJAMHATHOM MPSMOM C COOTBETCTBYIOLIUM €i YHCIOM U U300paxarh
YUCIa TOYKaMH Ha KOOPAWMHATHOW MPAMOM, HAXOIUTh MOYJIb YHCIIA.

6. COOTHOCHTb TOYKH B HpﬂMOYl"OJ'IBHOfI CUCTCMC KOOpAUHAT C KOOpAWUHATAMU ATOM TOYKH.
7. OprrJ'I}ITB OCJIbIC YUCiia U ACCATUYHBIC ,Z[pO6I/I, HaxXoauThb HpI/I6J'II/I)KeHI/I$I YUCCII.

Yucnoevie u OyKkeeHHbvle bIPANCEHUS

1. TloHumatp U ynoTpedisTh TEPMUHBI, CBA3aHHBIE C 3aMMCHIO CTENIEHU YKCIIa, HAXOAUTh KBajapar
1 KyO 4uciia, BBIYUCIIATh 3HAUYEHUS YUCITIOBBIX BBIPAYKEHUH, COAEpKAILUX CTEIIECHU.

2. Ilonp3oBaTbcsl NMpU3HAKaMU JAEJIUMOCTH, PAaCKIa[blBaTh HATypaJbHBIE YHUCIIa Ha IPOCTHIE
MHOKUTEIH.

3. [lonb3oBarbest MacmITaboM, COCTABIISATH NMPOMOPLHHUKM M OTHOIIEHUS. Vcronb3oBaTh OYKBbBI JUIs
0003HaYeHMs 4KCes MpHU 3aNHCH MAaTEeMaTHYECKUX BBIPAKEHWUH, COCTABIISATh OYKBEHHBIC BBIPAKEHUS U
(bopMyIbl, HAXOAUTh 3HAYEHHUs] OYKBEHHBIX BBIPRXKEHUU, OCYIIECTBIISISI HEOOXOAMMBbIE MOJICTAaHOBKU U
npeoOpa3oBaHusl.

4. HaxoIuTh HEN3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pewienue mexcmoguix 3a0au

1. Pemate MHOTOIIArOBBIE TEKCTOBBIC 3314l apU(PMETUUECKIM CTIOCOOOM.

2. Pematp 3amaun, cBS3aHHBIE C OTHOIICHHEM, MPOMOPIHUOHAIBHOCTHIO BEITUYHH, MPOILIEHTAMU;
peliaTh Tpu

OCHOBHBIE 33/1a4¥ Ha JPOOH U MIPOIEHTHI.



3. Pemarp 3amaum, cojaepikaliue 3aBHCUMOCTH, CBSI3BIBAIOIIME BEIWYUHBI: CKOPOCTh, BpeMS,
paccrosiHue, IeHa, KOJIHMYECTBO, CTOMMOCTh; MPOU3BOJUTEIHLHOCTD, BpeMs, 00béMa pabOThl, UCTIOIB3YsI
apudmernyeckue  JICHCTBUS,  OLEHKY, NPHUKUAKY;  TOJb30BAThCS  CAWHHWIIAMHA  H3MEPEHUs
COOTBETCTBYIOIINX BEIIMYHH.

4. CocTaBnsiTh OyKBEHHBIC BEIPQKCHUS 110 YCIOBUIO 331a4H.

5. M3Bnekarp uH(MOpMAIMIO, MPEICTABICHHYI0 B TaONMIAX, Ha JIMHEHHOW, CTONOYATOW WM
KpYroBOM JauarpaMMax, HWHTEpPIPETUPOBATH MPEJCTABICHHBIC JJaHHBIC; HCIOJB30BaTh JIAHHBIC IPU
peleHnH 3aja4.

6. [IpencraBisaTh HHPOPMAIUIO C TTOMOIIBIO TAOJIHUII, IMHEHHOU U CTOJIOUYATON JUArpaMM.

Hacnaonan zeomempusn

1. IlpuBomuTh TpUMEpPHl OOBEKTOB OKPYKAIOLIETO MHpa, HMEIOMHX (GOpPMY H3YyUEHHBIX
reOMETPHUYECKUX TUIOCKUX U MPOCTPAHCTBEHHBIX (PUTYP, MIPUMEPHI PaBHBIX M CHMMETPHUHBIX (PUTYD.

2. M300paxkaTh C MOMOIIBIO IUPKYIISA, JTUHEHKH, TPAHCIIOPTUPA Ha HEITMHOBAHHOW M KJIETYATOU
Oymare U3y4eHHbIE IUIOCKUE FeOMEeTpUYecKrue GUIyphl U KOH(PUTYpALIUU, CHMMETPUYHBIE (DUTYPHI.

3. Ilonp30BaTbcsi TEOMETPUUECKUMHU TOHSATHUSAMH: PAaBEHCTBO (DUTYpP, CUMMETPHS; UCIOIb30BATh
TEPMUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCh CAMMETPHUH, LIEHTP CUMMETPHUH.

4. HaxoauTh BETUYMHBI YTJIOB U3MEPEHUEM C MOMOILIBIO TPAHCIIOPTUPA, CTPOUTH YIJIbl 3a/IaHHON
BEJIMYUHBI, IIOJIB30BAThCA IIPU PELICHUM 3a7a4 I'PaJyCHOW MEpOM YyIJIOB; PaclO3HaBATh HA 4YepTEkKax
OCTpBIi, NPSAMON, Pa3BEPHYTHIA U TYIIOM YIJIBI.

5. BpluncnATh IMHY JIOMAaHOW, IEPUMETP MHOIOYIOJIBHHMKA, IIOJIb30BaThCA €IMHUIIAMHU
MU3MEPEHMS JUIMHBI, BBIPAXKaTh OJTHU €IMHULIBI U3MEPEHUS JUIMHBI YEPE3 APYTHE.

6. Haxomutp, ucnoisib3yss 4epTEXHbIE MHCTPYMEHTHI, PACCTOSHMS: MEXKIY JABYMsI TOUKAMH, OT
TOYKH J0 NPSMOM, JUIMHY IIyTH HA KBAJAPATHON CETKE.

7. Boruncnate miomans GuUryp, cOCTaBlI€HHBIX M3 MPSMOYTOJIBHUKOB, UCIOIB30BaTh pa3OueHUe
Ha IPSIMOYTOJILHUKH, Ha paBHbIC (DUTYPBI, JOCTPAUBAHHUE 10 MPSIMOYTOJIbHUKA; MOJIb30BATHCSI OCHOBHBIMU
€AVMHULAMU U3MEPEHMS IUIOIIA/IN; BBIPAXKaTh OJTHA €UHULIBI U3MEPEHNUS IIJIOIAN Yepe3 ApyTrue.

8. PacrozHaBaTh Ha MOZENSAX U HU300paXKCHHUSIX MUPAMHIY, KOHYC, IMJIMHJpP, HCIOJIb30BATh
TEPMHUHOJIOTHIO: BEPILIMHA, peOpo, rpaHb, OCHOBAHUE, pa3BEPTKA.

9. N3o06paxkaTh Ha KJIeT4aTON Oymare npsiMOyroJIbHBIN NapauieIenue.

10. Beruncnsate 00BbEM MPSAMOYrOJBHOTO Mapajlielenunena, Ky0a, MOoJIb30BaThCs OCHOBHBIMU
€MHULIAMU U3MEpEeHUs 00bEMa; BBIPAXKaTh OJJHU €IMHUIBI H3MEepEeHUsl 00bEMa uepes Ipyrue.

11. Pemiats HecOKHBIE 3a/1a4U HA HAXOXKICHUE T€OMETPUYECKUX BEIUYMH B IIPAKTUYECKUX CUTYALIUX.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA
5 kaace (170 v)

Ha3zBanue OcHOBHOE cozepKaHue OCHOBHBIE BU[IBI ICATEILHOCTH O0YHaIOMUXCSl | DIIEKTPOHH
paznmena (Tembl) 13
Kypca (aucio (uudpoBbie
4acoB) oOpa3zoBare
JIBHBIC
pecypcehl)
HarypainbHnbie Hecatuunas cucrema YuraTh, 3aMKUCHIBATH, CPABHUBATH HATYPATbHBIC
yucna. [leifictBust | cuucnenus. Psg HaTypaibHBIX qucia; mpeaiaraTb 1 00CyKIaTh ClIocOObI
C HAaTypaJbHBIMU yucen. HatypanbeHelil psij. YIOPSIAOYNBAHUS YUCEIL




guciaamu (43 9)

Yucno 0. HatypansHbie yncia
Ha KOOPAWHATHOU MpAMO.
CpaBHeHHE, OKpYTIICHHE
HATYpaJIbHBIX YHCEN.
ApudmeTrueckue ISHCTBUS C
HaTypaJbHBIMH YHCIaMHU.
CBoiicTBa HYJIS TIPH CIOKESHUN
Y YMHOXEHUU, CBOMCTBA
SIIUHUIIBI P YMHOKCHUH.
TlepemecturenbHoe U
COYETaTEIbHOE CBOKCTBA
CJIOKEHUS U YMHOXKCHUS,
pacripenenuTeNTsHOe CBOMCTBO
YMHOXEHUSL.
Jenutenu u KpaTHbIC YHUCIIA,
pa3oKeHHUE YUCIa Ha
MHOXXHUTEIH. [leeHue ¢
octatkoMm. [IpocThie u
cocTaBHble uncna. [IpuzHaku
menuMocTH Ha 2, 5, 10, 3, 9.

CreneHs ¢ HaTypaJbHBIM
IIOKa3aTeCJIEM.

YucioBble BEIpAXKEHUS;
MOPAIOK JEUCTBUH.
Pemenne TeKCTOBBIX 3a7a4 Ha
BCE apU(METHUECKHUE
JIEHCTBUS, HA IBHKCHUC U
MOKYIIKU

N306paxaTe KOOPAMHATHYIO MPSIMYIO, OTMEYATh
YHCiIa TOYKaMU Ha KOOPIMHATHON MPSIMOH,
HaXOJUTh KOOPIAMHATHI TOUKH.
HccnenoBath cBOMCTBa HATypallbHOTO psijia,
yrcen 0 1 1 Ipu cI0)KEHUN U YMHOXKEHHUH.
Hcnonp30BaTh NpaBUIIO OKPYTIIEHUS
HaTypaJbHBIX YHCE.
BrimonusaTs apudmMeTHyeckne NeHCTBUS C
HaTypaJbHBIMU YMCIIAMH, BEIYUCIISITD 3HAUCHUSI
YUCJIOBBIX BRIPAXKEHUH CO CKOOKaMH 1 0e3
CKOOOK.
3anucheIBaTh MPOU3BEIEHUE B BUJIE CTETICHH,
YUTATh CTETICHH, FICTIOJIb30BaTh
TEPMHUHOJIOTHIO (OCHOBaHHE, ITOKA3aTEINb),
BBIYUCIISITh 3HAYCHUS cTerneHell. BeImonHsITh
MPUKUAIKY U OLCHKY 3HAYEHUH YUCIOBBIX
BBIpQXSHHIA, TIPEJUIaraTb U IPUMEHSTh
MIPUEMBI TIPO BEPKHU BBIUUCICHUI.
Hcnonb30BaTh MpH BEIYUCICHUSIX
MEPEMECTUTENFHOE U COYETATEIHHOE
CBOICTBA CIOXECHHUS U YMHOKEHHUS,
pacnpeaenuTeNbHOE CBOMCTBO YMHOKEHUS;
(hopMyIUpoOBaTh U MIPUMEHSTH IPaBUIIA
MpeoOpa3oBaHMs YHCIIOBBIX BRIPAKEHUH Ha
OCHOBE CBOWCTB apr(PMETHUECKUX JIeHCTBUH.
HccnenoBatpk 4ncaoBble 3aKOHOMEPHOCTH,
BEIJIBUTATh U O0OCHOBBIBATh THIIOTESHI,
(hopMyTupOBaTH 0OOOIIEHNUS U BEIBOJIBI IO
pe3yapTaTaM MPOBEACHHOIO HCCIIeT0BaHUS.
DopMyTHpPOBaTH ONPEIESIICHUS NETUTENS ’
KpaTHOTO, Ha3bIBATh JCITUTEIN U KpaTHBIE
Y1clia; paclio3HaBaTh MPOCTHIE U COCTABHbIE
yrcia; GOpMyIUpPOBaTh U IPUMEHSTh
MPU3HAKU IeTUMOCTH Ha 2, 3,5, 9, 10;
MIPUMEHSTH AJITOPUTM PA3I0KEeHUS YHcia Ha
IMPOCTBIC MHOXUTECIIN, HAXOAUTh OCTAaTKH OT
JISICHNS U HETIOJIHOE YaCTHOE.
Pacnio3HaBaTh UCTUHHBIE H JIOKHBIE
BbICKa3bIBaHWA O HATYpaJbHbLIX YUCJIAX,
MIPUBOUTH MTPUMEPHI U KOHTPIIPUMEDHI,
CTPOUTH BBHICKA3BIBAHUS M OTPUIAHHS
BBICKA3bIBAaHUI O CBOMCTBAX HATYPAIbHBIX
qHCced.
KoncTpynpoBatb MaTeMaTndecKue
MPEIOKEHHS C TIOMOIIBIO CBSA30K «H»,
CHITUY, «ECIH. .., TO...».
Pematp TekcTOBBIE 33124 APUPMETHUECKUM
CrocoO0M, HCITOJIb30BaTh 3aBUCUMOCTH
MEX/1y BeTMIMHAMH (CKOPOCTh, BpeMs,
paccTosiHue; 1IeHa, KOJTMYECTBO, CTOUMOCTh U
Jp.): aHAJIM3UPOBATh M OCMBICTIMBATH TEKCT
3aJa4H,

Harnsannas
TEOMETPHUS.
JIvunu Ha

IUIOCKOCTH

(12 1)

Touka, npsimas,
OTPE30K, JIy4.
Jlomanas. M3mepenue
JUIMHBI OTPE3Ka,
METPUYECKHUE
€JIUHULb] U3MEPEHUS
JHbBL. OKPY>KHOCTB

Pacnio3HaBaTh Ha YepTekax, pUCyHKaX,
OINMCHIBATh, UCIOIB3Ys TEPMUHOJIOTHIO, U
n300paXaTh C MOMOILBIO YEPTEKHBIX
MHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, JIy4,
YIoJ1, IOMaHy0, OKPY>KHOCTb.
PacriozHaBatb, NpUBOAUTE IPUMEPHI OOBEKTOB
pearbHOr0 MUPa, HMEIOIMNX (OPMY H3YUEHHBIX




U KPYT.
[IpakTnueckas
pabota «IlocTpoeHue
y30pa u3
OKPYKHOCTEN».
VYrou. Ipsamoi,
OCTpBIH, TYNOH U
Pa3BEPHYTHIN yTIIbL.
W3mepenue yrios.
TIpakTruueckas
pabora «IlocTpoenne
YTIIOBY

¢uryp, olleHUBaTh UX JIMHEHHBIE Pa3MepBI.
Hcnonp3oBaTh TMHENKY U TPAHCIOPTHP Kak
HMHCTPYMEHTBI JUIsl IOCTPOCHUS U H3MEPEHUS:
MU3MEPATH JUIMHY OT- PE3Ka, BEJINYNHY YIJIa;
CTPOUTH OTPE30K 33aJJaHHOM JUIMHBI, YTOJI,
3aJJaHHON BEJIMYMHBI; OTKJIAAbIBAaTh LIUPKYJIEM
paBHBIE OTPE3KH, CTPOUTBH OKPY>KHOCTD
3aJaHHOro paguyca. M3o0paxars
KOH(UTYpaLuy TeOMETPHUECKIX QUTYD U3
OTPE3KOB, OKPYKHOCTEH, UX YacTell Ha
HEJIMHOBAaHHOMU U KJIETYATOH Oymare;
MpeiaraTh, OMUCHIBATH U 00CYKIATh CIIOCOOBI,
aITOPUTMBI TIOCTPOCHHUS.
PacmosnaBaTh u m300pakaTh Ha HETMHOBAHHON
U KJIeT4aTOH Oymare nmpsiMOH, OCTPBIH, TYIOH,
Pa3BEPHYTHIN YIIIbI; CPABHUBATH YTJIBI.

BBIaucaaTs JUIMHBL OTPE3KOB, JIOMAHbIX.
[ToHMMAaTh M UCTIONB30BATH IPH PELICHHUH 3a/1a4
3aBUCUMOCTH MEXKAY SIUHAIIAMH METPHUECKON
CUCTEMBI Mep; 3HAKOMHUTBHCSI C HEMETPHUYECKHUMHU
CHCTEMaMH Mep; BBIPAXKAaTh JUTHHY B Pa3INIHBIX
eanHuIax u3Mepenust. Mccnenoars GUrypsl u
KOH(HTYpaLluK, UCTIONIB3YsI HUPPOBBIE PECYPCHI

OOBIKHOBEHHBIE

npobu (48 1)

Hpo06sb. [IpaBunbHBIC U
HEMpaBWILHBIC APOOH.
OCHOBHOE CBOWCTBO JIPOOH.
CpaBHeHUEe qpoOeii.
CroxeHue 1 BBIYUTaHHE
OOBIKHOBEHHBIX IPOOEH.
CMmemanHas ApoOb.
YMHOXEHHUE U JIeJICHUE
OOBIKHOBEHHBIX APO0EH;
B3aMMHO-00paTHBIE APOOH.
Perenne TeKCTOBEBIX 3aj1ad4,
coJiep KaIux apoou.
OcHoBHBIE 3a Jayu Ha Ipodu.
[Tpumenenue OyKB JUIs 3aTTHCH
MaTeMaTHYECKHX BBIPaKCHUH
U IIPeJI0KEHHI

MopenupoBath B rpadu4ecKoid, MpeIMeTHOM
¢dopme, C TOMOIIBI0 KOMIIBIOTEPA MOHATHS U
CBOWCTBA, CBSI3aHHBIEC C OOBIKHOBEHHOH JPOOBIO.
YuTaTh U 3aMKUCHIBATH, CPABHUBATH
OOBIKHOBEHHBIE IPOOH, TIPeIararh,
000CHOBEIBaTh M 00CYKIATh CIIOCOOBI
YIOPSIOYUBaHUS TpoOei.
N300paxarh 0OBIKHOBEHHBIE IPOOU TOUKAMH Ha
KOOPAWHATHOU NpsSMOM; NCIOJIBb30BATh
KOOPJIWHATHYIO MIPSAMYIO ISl CPAaBHEHUS
Jpo0eii.

DopMyITUPOBATH, 3ANUCHIBATH C TIOMOIIBIO OYKB
OCHOBHOE CBOMCTBO OOBIKHOBEHHOH JIPOOH;
HCIIOJIb30BaTh OCHOBHOE CBOWCTBO JAPOOH st
COKpaIIeHHsI Ipo0ei U IpUBEICHUS TPOOH K
HOBOMY 3HaMEHATEJIIo.

[IpencraBisiTh CMENIaHHYIO IPOOH B BHIIE
HETMPaBUJILHOW U BBIACIATH IEIYI0 YacTh YHCIIa
W3 HEMPaBHIHLHOU Apo0H.
BreimonHaTh apudMeTnuecKue NeHCTBYS C
OOBIKHOBEHHBIMH JPOOSIMH; TPUMEHSTh
CBOMCTBa apu(PMETUICCKUX JACUCTBUH JJIs
palroHANU3aUU BEIUUCICHUH.
BrINONHATE NPUKUAKY U OLICHKY pe3yibTaTa
BBIYHCIICHUMN; TIPEJIaraTh U IPUMEHSATH TPUEMBI
MIPOBEPKU BBIUMCICHUM.
[IpoBoauTE HCCIIEIOBaHUS CBOWCTB ApobeH,
ONUPASICh HA YUCIOBBIC DKCIIEPUMEHTHI (B TOM
YHUCIIE C TIOMOIIBI0 KOMIIBIOTEPA).
Pacmo3HaBaTh HCTHHHEIC U JI0KHEIC
BBICKA3bIBAHUS O IPOOSX, MPUBOAUTH MPUMEPHI
Y KOHTPIPUMEPHI, CTPOUTH BEICKA3BIBAHUS U
OTPULIAHUS BHICKA3bIBAHUI.




PemaTe TeKCTOBBIC 3a1aUH, COMCPIKAIITIE
JPOOHBIC TaHHBIC, M 33]]a4X Ha HAXOXKJICHUC
YaCTH 1EJIOr'0 U I[EJIOr0 10 €r0 YaCTH; BLISBIISTE
WX CXOJCTBA M Pa3INdusI.

MoenupoBath X0 pelieHHs 3a1a49H C

MTOMOIIIBIO PUCYHKA, CXEMBI, TaOTHIIBI.

[MpuBoUTH, pa3dUpPaTh, OLIEHUBATEL PA3THYHBIC

PpeIleHYs, 3aIMCH PEIICHU TeKCTOBBIX 3a71ad.
KpuTruecky olieHUBaTh MOTY4YCHHBIH

pe3yNIbTaT, OCYIIECTBIISATH CAMOKOHTPOJIb,
MPOBEPSIS OTBET HA COOTBETCTBUE YCIIOBHIO,
HaXOJUTh OIINOKHU.
3HaKOMHUTHCS C UICTOPUEH pa3BUTHUS
apuPMETHKH.

Harnsannas
TEOMETPHS.
MHOroyronsHuk
u (10 u)

MHOroyroiabHUKH.
UeThIpeXyTroIbHIK,
MPSIMOYTOJIbHUK, KBaJparT.
[IpakTndaeckas padora
«Iloctpoenue
MPSIMOYTOJIBHUKA C
3aJJaHHBIMU CTOPOHAMH Ha
HEJIMHOBAaHHOU Oymare».
TpeyroybHUK.
ITnomane u nepuMeTp
MPSIMOYTOJIbHUKA U
MHOT'OYT'OJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB, €TUHHLIbI
W3MEpPEHUs IIOMIAIH.
ITepumeTp MHOTO yroJbHUKA

OnuceIBaTh, HCHOIB3YS TEPMUHOJIOTHIO,
M300pakaTh ¢ MOMOMILIO YEPTEIKHBIX
MHCTPYMEHTOB U OT PYKH, MOJIEIMPOBATh U3
Oymaru MHOTOYTOJIbHUKH.
[IpuBoauTH MpUMEPHI OOBEKTOB PEAILHOTO
MUpAa, UMEIOIUX (POPMY MHOTOYTOJIEHHKA,
MMpAMOYTOJIbHHKA, KBaJipaTa, TPCYyroJIbHHKa,
OLICHUBATh UX JIMHEHHBIE pa3Mepbl. BeIUuCIsTh:
IIEPUMETDP TPEYrOJIbHUKA, IPIMOYTOJIbHUKA,
MHOT'OYTOJIbHUKA; IUIOINAaAb MPsAMOYTOJIbHUKA,
KBaJpaTa.
W300paxkaTtb 0CTPOYroibHbIE, IPSIMOYTOJIbHBIE
U TYIIOYT'OJIbHBIE TPEYTOJIBHUKH.

CTpouTh Ha HEIMHOBAaHHOM U KieT4aToi Oymare
KBaJpaT U NPsIMOYTOJIbHUK C 3aJaHHBIMU
JIMHamu cTopoH. McceaenoBate cBOMCTBA

MPSIMOYTOJIbHUKA, KBAApaTa MyTeM
SKCIIEPUMEHTA, HAOIIOIEHUSI, U3MEPEHHUS,
MOJEJIMPOBAHUS; CPABHUBATH CBOMCTBA
KBaJpara u IpsIMOYTOIHHUKA.
KonctpynpoBaTs MaTeMaTHIECKHE
NPEJIOKEHUS] C IOMOILBIO CBSI30K
«HEKOTOPBII, «T1000i1». Pacmo3HaBarth
VCTUHHBIC U JIOXKHBIE BHICKA3BIBAHUS O
MHOT'OYTOJIbHUKAX, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEDBI.
HccnenoBath 3aBUCHMOCTD TUIOIIAIM KBaJpaTa
OT JIJIUHBI €0 CTOPOHBI.
Hcnons30BaTh CBOMCTBA KBAIPATHOM CETKU IS
MOCTPOCHUs (UTYp; Pa30UBATh NPSIMOYTOJbLHUK
Ha KBaJpaThl, TPEYTOJILHUKH; COCTABIIATH
(UTYpBI U3 KBaJPATOB U MPSIMOYTOJHLHUKOB H
HAXOJWTh WX IUIOMIA]h, pa30MBaTh (PUTYpHI HA
MIPSMOYTOJILHUKY M KBaJPaThl M HAXOAUTH HX
IJIOILATb.
BripaxaTh BenMUUHY IIIOMIAIN B PA3IMUHBIX
SIUHUIIAX U3MEPCHUS METPUICCKON CUCTEMBI
Mep, TOHUMATh U UCIIOJIb30BATh 3aBUCUMOCTH
MEXKy METPUUECKUMU CAUHUIIAMHU U3MEPEHUS
IUIOILAH.

3HAKOMHUTHCS C IPUMEpPaMH MPUMEHEHHUS




TUTOIIAIH U TIEPUMETPA B MIPAKTUICCKUX

cutyanusx. Pemate 3aaun 3 peanbHON KU3HHU,

MpeIaraTh 1 00CYKIaTh Pa3IMIHBIC CITOCOOBI
peleHus 3a/1a4

BrimonaaTs apudmeTraeckue IeiCTBUS ¢
JIECATUUHBIMU JPOOSMU; BHIIOITHITH TPUKHUIIKY
Y OLIEHKY Pe3yJIbTaTa BEIYHCICHHI.
[IpuMeHATH CBOHCTBA apU(PMETHICCKUX
JEUCTBUU IS pallMOHAIN3AIIMY BHIYUCICHUN.
[TpuMeHsTh PaBUIIO OKPYTIICHUS 1ECATUYHBIX
npo6eii. IIpoBoauTh HCCIeIOBaHMS CBOMCTB
JIECSATUYHBIX IPOOCH, ONHUPasiCh Ha YUCIOBBIC
SKCIIEPUMEHTHI (B TOM YHCIIE C HOMOIIBIO
KOMITBIOTEPA), BBIBUTATH TUITOTE3HI U
MIPUBOIUTH UX OOOCHOBAHMSI.
Pacno3naBaTh UCTUHHBIC U JIOKHBIC
BBICKA3bIBAHUS O IPOOSX, IPUBOAUTH TPUMEPHI
¥ KOHTPIIPUMEPHI, CTPOUTH BHICKAa3bIBAHUS U
OTpULIaHUA BBICKA3bIBaHUH.

PemiaTe TeKCTOBBIC 3a/1a4UH, COJCPIKALITUC
JIpOOHBIE TaHHBIC, M HAa HAXOXKJCHHUE YacTH
LIEJIOTO M LIEJIOTO I10 €r0 YaCTH; BBIIBIATH UX
CXOJICTBA U Pa3INYHUS.

MopaenupoBath X0/ peleHHs 3a1a49H ¢
MOMOIIBIO PUCYHKA, CXEMBI, TAOTHIIBI.
[IpuBOIUTH, Pa30UpPAaTh, OLICHUBATEL PA3THYHBIC
pelIeHHS, 3aIICH PEIICHU TeKCTOBBIX 3ajad.
OnepupoBath APOOHBIMU YHCIAMH B PEATbHBIX
JKU3HCHHBIX CUTYAIIHSsX.
Kputniecku olieHHBaTh MOTYyYCHHBIN
pe3yIbTaT, OCYIIECTBISTH CAMOKOHTPOJIb,
MPOBEPsIs OTBET HA COOTBETCTBUE YCIIOBHIO,
HAXOJIUTh ONITUOKH.
3HAKOMHTHLCS C UCTOPUEH Pa3BUTHSI
apudmeTnky.

Harnsannas
reomeTpus. Tena
U GUTYpHI B
MIPOCTPAHCTBE
(9 9)

MHoOrorpaHHuKH.
Nzobpaxenne
MHOTOTpaHHUKOB. Mojenu
MPOCTPAHCTBEHHBIX TEI.
IIpssMoyronbHbBIN
napajuiesienuIes, Kyo.
Pa3pepTku kyba u
napaieNnenuesaa.
[IpakTnueckas pabota
«Pa3Béprka KyOay.
O06BeM Kyba, MPSIMOYTOJIBHOTO
napaienenumnesna

Pacrio3naBatp Ha yepTexax, pUCyHKax, B
OKpY’KaIOIIEM MUPE MPSIMOYTOJILHBIH
napaienenunen, Kyo, MHOTOTpaHHUKHY,
OTHCHIBATH, UCTIOJNB3YSI TEPMUHOJIOTHIO,
OLICHUBATH JINHEHHBIE pa3MepBbI.
[IpuBOANTH IPUMEPHI OOBEKTOB PEATEHOTO
MUpa, UMEIOIUX (OpMYy MHOTOTPaHHHKA,
IPSMOYTOJIFHOTO MTapajuiesienune a, Kyoa.
N3obpaxars ky0 Ha KieTyaToi Oymare.
WccnenoBats cBoicTBa KyOa, IPAMOYTOIBHOTO
napaJiesieuIe1a, MHOTOTPaHHUKOB, HCIIOJb3YS
Mmozenu. PacriozHaBaTh U M300pakaTh
pa3BEepPTKU Ky0Oa M mapauiesiennune a.
MopenupoBath Ky0 1 napaienenunes u3
Oymaru v mpoYux MaTepuanoB, OOBSICHATh
CIoco0 MO/IETTUPOBAHMSL.

Haxoaute n3mepeHusi, BIYMCIATD TUIOMIAIh
MTOBEPXHOCTH; 00bEM KyOa, MPSMOYTOIBHOTO

Hnapajiejenuieaa, ncCiea0BaTh 3aBUCUMOCTDb




00b¢Ma Ky0a OT JJIMHEI €T0 pedpa, BEIABUTATH U
000CHOBBIBATh THIIOTE3Y.
HabmronaTe ¥ MPOBOANTH aHAJIOTHH MEXKIY
MTOHATUSAMU TUTOIIAAN U 00BEMa, TIEpUMETpa U
IJIONIAIM TOBEPXHOCTH. Pacmo3HaBaTh
WCTUHHBIC U JIOXKHBIC BBICKa3bIBAHUS O
MHOTOTPaHHUKAaX, IPHBOJUTH IPAMEPHI U
KOHTPIIPUMEPBI, CTPOUThH BhICKa3bIBAHUS U
OTPUIIAHHS BBICKA3bIBAHHIA.

Pemats 3aj1aun U3 peasibHOM JKU3HU

IToBTOpEHuUE U
060061eHme
(10 w)

TloBTOpEHNE OCHOBHBIX
MOHSATUH U METOJOB Kypca 5
Kiacca, 0000IIeHre 3HAHUI

BrliuncasaTe 3HaYeHUS BBIPAXKEHUH,
COZepKaIINX HAaTypalbHbIC YUCIIA,
OOBIKHOBEHHBIC U JICCATUYHBIC IPOOH,
BBITIONHATH MTPE00pa30BaHUs YHCEL.
Bri6upaTth crmocod cpaBHEHUS YHCEIT,
BBIYUCIICHUH, TPUMEHSITH CBOMCTBA
apuMeTHYECKUX ISHCTBUI IS
panoHaNM3auy BEAuciIeHnil. OCymecTBIATh
CaMOKOHTPOJIb

BBIIIOJIHAEMBIX IEUCTBUM U CAMOIIPOBEPKY
pe3yJibTaTa BEIYUCICHUH.

Pemats 3amaun u3 peaabHOMN )KH3HH, IPUMEHATh
MaTeMaTUYECKUE 3HAHMSI JUIS pEeLIEHUs 3a/1a4 U3
JIpyrux y4eOHbIX MpeaMeToB. Pemars 3axaun
pasHbBIMH c1I0CO0aMHM, CPaBHUBATH CIIOCOOBI
peleHus 3a1a41, BBIOMpaTh paloHaTbHbBII
croco0

6 xaacc (170 1)
Ha3zBanue pa3nena DNEeKTPOHHBIE
OCHOBHBIE BUJIBI ICITCITLHOCTH
(Temsl) Kypca OcHoOBHOE coJiep kaHne (mmudpoBsie
o0ydJaronmxcst
(ducio yacoB) o0Opa3oBaTenbH
bI€ PECYPCHI)
Harypanbubie ApudmeTrnueckue IeiCTBUS C Brimonusate apudmernyeckue

gucna (30 q)

MHOI'O3HAYHbBIMH

HeﬁCTBHH C MHOT'O3HAaYHbIMHU

HaTypaJIbHBIMU YHCIaMH.
YuciioBbIE BBIPAKEHHUS,
MOPSIIOK IEHCTBU,
HCIIOJIb30BaHNE CKOOOK.
OxpyrieHne HaTypalbHbIX
qucen.

Jlenurenu u KpaTHbIE YMCIIA;
HauOOIbIINK O0LIHI
JIEJINTEb U HAUMEHbLIEE

HATYPaJbHBIMH YHCIAMH, HAXO/IUTh
3HAYEHHUS YHCIIOBBIX BBIPAKCHHM
cO CKOoOKamu U 0e3 CKOOOK;
BBIUUCIIATH 3HAUECHUS BBIPAKCHHUH,
COJICp KAIIMX CTETICHU. BBIOIHSIT
MPUKKJIKY U OLIEHKY 3HAYCHHUH
YHCJIOBBIX BBIPAKEHHI, IPUMEHSITh
MIPUEMBI IPOBEPKU Pe3yibTaTa.
Vcronb30BaTh MPU BHIYUCICHUSIX




oO1ee KpaTHoe.

Pa3noxenue uncna Ha
IMPOCTBIC MHOXKUTCIIN.
JlenuMocTb CyMMBI U
npousBeneHus. [lenenue ¢
OCTaTKOM.
Pemienue TekcToBbIX 3a1a4

MEePEMECTUTENBHOE U
COYCTaTEILHOE CBOMCTBA CIIOXKCHHUS
Y YMHOKEHUSI, pacIpeieIuTeIbHOE

CBOMCTBO YMHOKEHUSI
OTHOCHTEIIBHO CJIOKEHHS, CBOMCTBA
apupMETUYECKHUX JECHCTBUM.
HccnenoBaTh YUCIOBBIC
3aKOHOMEPHOCTH, TPOBOIUTH
YHUCJIOBBIE HKCIIEPUMEHTHI,
BBIJIBUTaTh U 00OCHOBEIBATh
THUITOTE3bI.
dopMynHpOBaTh ONPEICICHUS
JISTTUTENSI K KPaTHOTO,
HanOOJIBIIIEr0 OOIIETo ACTUTEIIS U
HaWMEHBIIIETO OOIIET0 KPaTHOTO,
MPOCTOT0 U COCTABHOT'O YHUCEJT,
HCIIO0JIb30BaTh 3TH MOHATHS TIPH
pelieHuu 3aaad.
[IpuMeHATh anropUTMBI

BBIYHMCIICHHMS HAMOOJIBIIIETO 00IIEro

JIeJUTEIIsI U HAaUMEHBIIIETO 00IIIETO
KpPaTHOTO JBYX YHUCEJ, aJITOPUTM
Pa3lIoKCHUS YKCIIa Ha TPOCThIE

MHOKUTEJIIH.

HccnenoBath yclnoBUs JEIUMOCTH

Ha 4 u 6. MccnenoBarek, 06Cyx)aaTh,

(dbopMynupoBaTh 1 000CHOBHIBAThH
BBIBOJ] O YCTHOCTU CYMMBI,
MIPOU3BEICHUS: IBYX YETHBIX
YHUCeJ, IBYX HEUCTHBIX UUCIIE,
YCTHOTO M HEUYCTHOTO YKCEII.
HccaenoBaTh CBOMCTBA JICTMMOCTH
CYMMBI U IPOU3BEICHUS] YNCE.
[IpuBOANTE IPUMEPHI YHCET C
3aJaHHBIMHA CBOMCTBaMH,
pacro3HaBaTh BEPHBIC U HEBEPHBIE
YTBEPKJIEHHS O CBOKMCTBAX YHUCEII,
OTnpoBepraTh HEBEPHBIC
YTBEPKJICHUSI C TOMOUIBIO
KOHTPIPUMEPOB.

KonctpynpoBate MaremaTrueckue
MIPEJIONKEHUS C TIOMOIIBIO CBSI30K

«UY, KUY, «ECIH..., TO...».
PemraTte TeKCTOBEIC 3a7a4H,
BKJIFOYAIOIINE TOHATHS ICIUMOCTH,
apupMeTUYECKUM CIIOCOO0M,
HCIOJIb30BaTh NIepedop Bcex
BO3MOJKHBIX BapUaHTOB.
MopenupoBaTh X0/ PEIICHUS
3a/1auy C TOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIBI.
[IpuBOoaNTH, pa3bupath, OIICHUBATH
pa3MyHbIe pEeUIeHUs, 3alUCH
penIeHni TEKCTOBBIX 3a4a4.




Harnsgnas

TE€OMETpHS.

IIpsimMble Ha
MI0CKOCTH (7 )

[lepnienquKynsipHBIE TIPSIMBIE.
[TapannensHbIE IPSAMBIE.

Paccrosinue mexny nBymst

TOYKaMH, OT TOYKHU J0
IIPSIMOM, UIMHA IIyTH HA
KBaJI[paTHOM CETKE.
IIpumepsl IpsIMBIX B
MPOCTPAHCTBE

Kputnuecku oneHuBaTh
HOJIy4EHHBIN pe3yibTaT, HaXOAUTh
OLIMOKH, OCYIIECTBIISATh
CaMOKOHTPOJIb, IPOBEPSIsL OTBET HA
COOTBETCTBHUE YCIIOBUIO.
Pacnio3HaBath Ha yepTexkax,
PUCYHKAaX Clly4ayd B3aUMHOI'O
PacIioyIOKEHUs IBYX MPSAMBIX.
N300paxkaTh ¢ TOMOIIBIO
YepTEKHBIX UHCTPYMEHTOB Ha
HEJIMHOBAaHHOM U KJIETYATOU
Oymare J1Be TiepeceKaroIuecs
IpsIMbIE, BE NTapajlyielIbHbIE
IpsIMbIE, CTPOUTH NIPSAMYIO,
NEePIEHANKYIISPHYIO 1aHHOM.
IIpuBOAUTE IpUMEPHI
HapajIeIbHOCTH U
NEPIEHIUKYJIIPHOCTU IPSIMBIX B
npoctpaHcTBe. Pacrio3HaBars B
MHOT'OYTI'OJIbHUKAX
HepIEeHIUKYIIpHbIE U
napajuleIbHble CTOPOHBI.
N300pakaTb MHOTOYTOJIBHUKH C
napasuleIbHbIMU,
HEePIEHIUKYIPHBIMA CTOPOHAMM.
Haxoauth paccTossHue Mexny
JBYMsI TOYKaMH, OT TOYKH J10
IIPSIMOM, IMHY ITYTH Ha
KBaJIpaTHOU CETKe, B TOM YHUCIIe
UCHOJb3Ys LIUPPOBBIE PECYPChI

Hpobwu (324)

OOBIKHOBEHHAas ApoOb,
OCHOBHOE CBOICTBO J1po0OH,
COKpaIllleHHe IpoOeH.
CpaBHeHue u
yHopsii0YrBaHue Ipooeil.
Hecatuunble apo0u 1
METpHUYECKasi CHCTEMa Mep.
Apudmernueckue neiicTBus ¢
OOBIKHOBEHHBIMH U
JECATUYHBIMU JPOOSIMHU.
Otnomenue. [lenenue B
JTAHHOM OTHOILIEHUH.
Macmra0, nponopius.
[TonsiTHE IpOLIEHTA.
Brruncnenne nporeHTta ot
BEJIMYMHBI U BEJTMYUHBI 110 ¢
MIPOIICHTY.
Pemienue TekcTOBBIX 3a/1ad,
coJiepXKaIiux Ipoou u
nporneHTsl. [IpakTnyeckas
pabora «OTHOIIEHUE JTHHBI
OKPYKHOCTH K €€ TuaMeTpy»

CpaBHHBATh U yIOPSA0YNBATH
npodu, BIOMpATh CI1ocod
CpaBHEHUS IPOOeH.
[IpencTaBisITh NECATUUHBIE IPOOH
B BHJI€ OOBIKHOBEHHBIX IpOo0ei 1
OOBIKHOBEHHBIE B BUJIE
JIECATUYHBIX, UCTIOJIH30BAThH
SKBUBAJICHTHBIE MPEICTABIECHUS
JPOOHBIX YUCEN MPU UX CPAaBHEHUH,
MIPY BBIYHMCIICHUSX.
Hcnonb30Bath AeCSITUUHBIE APOOH
MpH peoOpa30BaHUK BETUYHH B
METPUYECKON CUCTEME MED.
Brimonusate apudmernyeckue
JIEWCTBUS C OOBIKHOBEHHBIMU 1
JECATUYHBIMH IPOOSMHU.
BprancisTe 3Ha4€HUS BBIPAKEHUH,
coJiep>Kalux OOBIKHOBEHHBIE U
JECATUYHBIEC IPOOU, BBITIOHSTH
npeoOpa3oBaHus IpooOeii,
BbIOMpATh C1IO0CO0, MPUMEHSTh
CBOICTBa apupMETHIESCKIX
JIEUCTBUIN JIJIS1 pallMOHAIM3alUN




BBIUMCIICHUH.
CocTaBIsITh OTHOIICHHS U
MPOMOPIUHU, HAXOAUTH OTHOIIIEHUE

BEJINYMH, JICJIUTh BEJIUYUHY B
JTaHHOM OTHoOIIIeHUH. HaxoauTh

AKCIEPUMEHTAIBHBIM ITyTEM
OTHOIIEHHUE JUTUHBI OKPY>KHOCTH K
ec IMaMeTpy.

HuTepnpeTrpoBaTh MaciuTad Kak
OTHOILIEHHE BETMYUH, HAXOUTh
MacmTal 1iaHa, KapTel 1
BBIYUCIIATh PACCTOSIHUS, UCIIONIB3YS
MactTao.

OOBACHATD, UTO TAKOE MPOLEHT,
yIOTpeOIATH 000POTHI PEUH CO
CJIOBOM «IIpOLIEHT». BbIpaxars
MIPOIICHTHI B APOOSIX U IpOOH B

IPOLIEHTaX, OTHOLIEHHE JIBYX
BEJINYHH B TIPOIICHTAX.
BbIuuciaTe NpOLEHT OT Yucia U
YHCJIIO TI0 €T0 MPOLEHTY.
OKpyrasTh IpoOU U MPOLEHTHI,
HAXO/UTh MPUOIMKEHHS YHCE.
Pemare 3a1aun Ha yacTH,
MPOICHTHI, IPOTIOPLIUH, HA
HaxoJKJIeHue ApoOu (TpoIeHTa) OT
BEJIMYMHBI ¥ BEJTMYUHBI 110 €¢
Ipobu (TIPOLEHTY), Ipodu

(nporeHTa), KOTOPbIN COCTaBIISIET

0JlHa BEJIMYMHA OT JIPYToil.

[TpuBOMTH, pa3dbuparTh, OLIECHUBATD

pas3InYHbIC PEeIeHHs], 3aTUCH

pelIeHUI TEKCTOBBIX 3a1a4.

W3BnekaTb nHpOpMALINIO U3

TaOJIUI ¥ TUarpamm,

MHTEPIPETHPOBATH TAOJIUYHBIE
JTAHHBIE, OTIPENIeNATh HAanOOJIbIIee
Y HaMEHbIIIee U3 MPEICTaBIEHHBIX
JTAaHHBIX

Harnannas
TCOMETpHS.
Cummetpus (64)

OceBas cummeTpus.
[lenTpansHas cuMMeETpus.
[TocTpoeHne cUMMETPUYHBIX
¢uryp. [Ipaktuyeckas padora
«OceBast CHMMETPHSI».
CuMMeTpHs B IPOCTPAHCTBE

Pacrnio3HaBaTh Ha yepTexax u
N300paxeHusIX, N300paxarb OT
PYKH, CTPOUTH C TIOMOILBIO
MHCTPYMEHTOB (QUrypy (0Tpe30K,
JIOMaHy1o,
TPEYTOJILHUK, MPSMOYTOJLHUK,
OKPY>KHOCTh), CHAMMETPUYHYIO
JTAHHOW OTHOCHUTEIIBHO MPSIMOA,
TOYKHU.

HaxoanuTte mpuMepsl CHMMETPHH B
OKPY’KaIOILlEM MUDE.
MopenupoBaTh U3 Oymaru JiBe

(Gurypbl, CHMMETpUYHBIE




OTHOCHUTEIIBHO IPSIMOU;
KOHCTPYUPOBATh F€OMETPUYECKHE
KOH(UTypaIyu, UCTIONb3Ys
CBOWMCTBO CUMMETPHH, B TOM UHUCIIE
C TIOMOUIBIO U(POBBIX PECYPCOB.
HccnenoBaTh CBOMCTBA U3YyYEHHBIX
¢buryp, cBsi3aHHbIE C CHMMETpPHUEH,
UCMOJIb3Ys SKCIIEPUMEHT,
Ha0JII0IeHUE, MOIETTMPOBAHUE.
OO00CHOBBIBATH, OIPOBEPIaTh C
IIOMOILBIO KOHTPIIPUMEPOB
YTBEPXKJICHHS O CHMMETPHH (pUryp

Beipaxenus ¢
OykBamu (6 1)

[Tpumenenue OykB ais
3alACH MAaTEMaTHYECKUX
BBIPAKECHUM U NPEIIOKEHUMN.
byKBEHHBIE BBIpDA)KECHUA U

YHCJIOBBIE [1O/ICTAHOBKHU.

byKkBEeHHBIE paBEHCTBA,
HaXO0X/I€HUE HEU3BECTHOTO
KOMITOHEHTa. POpMyIIbI

Hcnonb3oBath OYKBBI AJIs
0003HauEHMsI YK CE, IPU 3aITUCH
MaTeMaTHYECKUX YTBEP)KICHHIA,
COCTaBJISATh OYKBEHHBIE BBIPAKECHUS

0 YCJIOBHIO 33]1auH.

HccnenoBaTh HECIOXKHBIE

YHCIIOBBIE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI AJIs1 UX
3aIUCH.
BbruucnsaTe unciioBoe 3HaueHUEe
OYKBEHHOTO BBIPQ)KEHHUS ITPH
3aJJaHHBIX 3HAUYEHUX OYKB.
3anuceiBaTh POPMYIIBL: IEPUMETPa
U TUIOLIA/IM TPSMOYTOJIbHUKA,
KBaJ[paTa; JUIMHbI OKPY>KHOCTH,
TUTOIIAIN KPYTa; BBITIOIHSTH
BBIYMCIICHUSI 110 3TUM (hopMysiam.
CocraBisTb HopMyIIbl,
BBIPAKAIOIINE 3aBUCUMOCTH MEXY
BEJIMYMHAMHU: CKOPOCTh, BpeMs,
paccTosiHue; 1IeHa, KOJIMYECTBO,
CTOMMOCTb; TIPOU3BOUTEIBHOCTD,
BpeMs1, 00bEM pabOThI; BBINOJIHATh
BBIUUCIICHUS 110 3TUM (popMyram.
Haxonute HeU3BeCTHBIN
KOMITOHEHT apu(pMETHUUECKOTO
JEUCTBUSA

Harnannas
reOMETPHUSL.
®urypsl Ha
IUIOCKOCTH
(14 )

YeTbIpeXyrojJbHUK, TPUMEPHI
YeThIPEXYTOJIbHUKOB.
[IpsimoyronbHUK, KBagpar:

CBOMCTBA CTOPOH, YIJIOB,
JyaroHaieH.
N3mepenue yrios. Buasl
TPEYrOJIbHUKOB.
[IlepumeTp MHOTOYTrOJIbHHKA.
[Tnomans Gurypst. DopmyIst
IIEpUMETPA U IUIOIIA N
MIPSIMOYTOJIbHHKA.
[TpubnmxeHHoe U3MepeHue

riomaau Guryp.

N306paxkaTh Ha HETMHOBAHHOM U
KJIeT4aTou Oymare ¢
HCIIOIb30BAHUEM YEPTEKHBIX
WHCTPYMEHTOB YEThIPEX YT OJIbHUKHI
C 33JTaHHBIMU CBOMCTBAaMH: C
MapajyIeIbHbIMH,
MEepHEHIUKYISIPHBIMU, PABHBIMHU
CTOPOHAMH, TIPSIMBIMH yTJIaMHu U
Ip., PaBHOOEIPEHHBIN
TpeyroibHuK. [Ipenarate u
00CyXIaTh CIIOCOOBI, aITOPUTMBI
ITOCTPOEHHS.
UccnenoBath, UCHOIB3YS

AKCIIEPUMEHT, HaOJII0/ICHUE,




[IpakTuyeckas padora
«[Inomanp kpyra»

MOJIETIMPOBAHUE, CBOMCTBA
MPsIMOYTOJIbHHKA, KBaJIpaTa,
pa3buBaTh HAa TPEYTOIBHHUKH.

OO60CHOBBIBaTH, ONTPOBEPTATH C

IIOMOUIbIO0 KOHTPIIPUMEPOB

YTBEPKACHUS O

HPSIMOYTOJIbHUKE, KBaJipaTe,
pacro3HaBaTh BEPHbIC U HEBEPHBIE
YTBEPKACHHUSL.
N3MepsTh U CTPOUTH ¢ IOMOIIBIO
TPAHCIIOPTHUPA YIJIbl, B TOM YHUCIIE B
MHOT'OYTOJIbHUKE, CPAaBHUBATh
yIJbl; PACcIO3HABATh OCTPHIE,
IpsIMbIE, TYIIbIE, PA3BEPHYTHIE
yribl. Pacnio3HaBare, n300paxxath
OCTPOYTOJIbHBIN, IPSIMOYTOJbHBIMN,
TYIOYTOJIbHBIN, PaBHOOCAPEHHBIH,
PaBHOCTOPOHHUM TPEYrOJbHUKH.
Bprunciste nepumetp
MHOTOYTOJIbHUKA, IJIOLIa/1b
MHOTOYTOJIbHUKA pa30MeHneM Ha
IPSIMOYTOJIbHUKH, HA PaBHbIE
(bUrypHI, UCTIONB30BATH
METPUYECKUE eTUHULIBI U3MEPEHUS
JUIMHBI U IJIOLIAH.
Vcnonb30BaTh NpUOIMKEHHOE
MU3MEPEHME JUIMH U IUIOLIaie Ha
KJIeT4aToil Oymare, mpuOIMKEHHOE
U3MEpEHHE JUTMHBI OKPY>KHOCTH,
IIOLIa/IA Kpyra

TlomoxurenbHble U
OTPHULIATEIIbHBIE
yucna (40 q)

enbie uncna. Moayib
qucia, TeOMeTpruecKas
WHTEPIPETAIHS MOTYJIS.
YucnoBble NPOMEXKYTKH.
[TonoxxurtenbHbIE U
OTpHLIATENIbHBIE YHCIIA.
CpaBHEHHE MOJTOKHUTEIBHBIX
U OTPULIATEIBHBIX YHCEN.
Apudpmernueckue NeiCTBUS C
HOJIOKUTETBHBIMHU U
OTPHLIATEIbHBIMU YHCIIaMHU.

Pemenne TeKCTOBBIX 3a/1a4

IIpuBOAUTE IPUMEPHI
HCIIOIb30BAaHUS B PEAJIbHOM JKU3HU
MTOJIOKUTENBHBIX U OTPULATEIBHBIX

YHUCel.

N300paxats 1enple yncha,
MIOJIOXKUTEIIbHBIE U OTPULIATEIIbHBIE
YHUClIa TOYKAMH HA YUCIOBOU
IIPSIMOM, UCTIOIb30BaTh YHUCIOBYIO
MPSIMYIO JUIsI CDABHEHMS YHCEIL.
[IpumensITH IpaBUIa CpaBHEHMS,
YHOPSAI0OYMBATh LENIbIEC YUCIIA,
HaXOJUTh MOAYJIb YUCIIA.
@opMynMpoBaTH NPABHUIIA
BBIYHCIIEHUS C MTOJIOKUTEIbHBIMU U
OTPHLIATEIIHBIMU YU CIIAMH,
HaXOJUTh 3HAUYEHUs YHCIIOBBIX
BBIPQXXEHUH, COAEPIKAINX
JIENCTBUS C MOJIOKUTEIBHBIMU U
OTPHLIATEIIEHBIMHU YK CIIAMH.
IIpuMeHATH CBOMCTBA CIIOXKEHUS U
YMHOXEHUS 17151 IpeoOpazoBaHus




[IpencraBnenue

CYMM U MPOU3BEICHUI

JTaHHBIX (6 1)

Harnannas

Pemenne TekcTOBBIX 3a7a4,
coAepIKalux JaHHbIE,
MPEACTABICHHBIC B TA0UIIAX
1 Ha zmarpaMMax

IIpssMOyTONBHBIN

Hcnons3oBarhk nHPpOpMAIIHIO,
MPEJICTABICHHYIO B TaOIUIaX, HA
quarpammax Ui perieHus
TEKCTOBBIX 33J1a4 U 3aj1a4 U3
peabHOM KU3HU

TEOMETPHS.
®urypsl B
IIPOCTPAHCTBE

(9 1)

napajuiejenumnes, Kyo,
pu3Ma, MupamMuaa, KOHycC,
WIMHD, map u chepa.
N3o6pakenue
NPOCTPAHCTBEHHBIX (pUTYD.
[Ipumeps! pazBepToK
MHOTOT'PaHHHUKOB, IIHJIMHIPA
U KOHYCA.
[TpakTuyeckas padora
«Co3nanue Mojenei
MPOCTPAHCTBEHHBIX (DUTYPY.
[TonsiTHe 00BEMA; SMHUIIBI
u3MepeHus oobema. O6bpeM
PSIMOYTOJIBHOTO
napauiesienurnesna, Kyoa,
dbopMyIel 00BbEMa

napajenenunea, Kyoa, mpusMsl,

Pa3BEPTOK, CO3/1aBaTh UX MOJICIIH.

pebep MHOTOTPaHHUKOB, TUAMETP
mapa. BeBoauts Gopmyny o0bema

Boeraucisats o gpopmynam: o0beEM

HCIIO0b30BATh €IMHULIBI U3MEPEHUS
00BEMa; BBIYUCIATH 00BEMBI TEJI,

3aaa4u C pe€aJlbHbIMU JaHHBIMU

Pacno3naBate Ha yeprexkax,
pPHUCYHKaX, OIUCBIBATh MUPAMULLY,
pU3MYy, HIWIMHIP, KOHYC, Iap,
n300pakaTh UX OT PYKH,
MOJICIIMPOBATh U3 OyMard,
IUTACTHIINHA, IPOBOJIOKH U JP.
[TpuBOANTE TPUMEPHI OOBHEKTOB
OKPY’KaIoOIIEro MIUpa, UMEIOIINX
(dbopMBI Ha3BaHHBIX TEIl.
Hcnonb30BaTh TEPMUHOJIOTHUIO:
BEpILIMHA, pedpo, rPaHb,
OCHOBaHME, BBICOTA, PAINYC U
JMaMeTp, pa3BepTKa.

W3y4arh, UCHIONB3YS SKCIEPUMEHT,
Ha0JII0IcHUE, U3MEpPEHNE,
MOJICIIUPOBAHUE, B TOM YHCIIC
KOMITHIOTEPHOE, U OITUCHIBATH
CBOIiCTBA Ha3BaHHLIX TE,
BBISIBJIATH CXOJICTBA U PA3JIHYHUS
MEXIy MUPaMUJION U NPU3MOIL;
MEXIy HWJINHIPOM, KOHYCOM H
1apoM.
Pacnio3znaBaTh pa3BEpTKH

MAPaMUIbl, KOHYCA, HJIMHAPA;
KOHCTPYHUPOBATh JaHHBIE TEJA U3

Co3nmaBaTh MOJCIH
IIPOCTPAHCTBEHHBIX (QUTYD
(u3 Oymaru, IpoBOJIOKH,
IUIACTUIIMHA U Jp. )
N3mepsaTs HAa MOJENAX: ATUHBI

IPSIMOYTOJIBHOTO
napasiesenumnesa.
IIPSIMOYTOJIBHOTO

napajienenumnena, Kkyoa;

COCTaBJICHHBIX U3 KY6OB,
napauiCJICnruIc10B; pellaTb




IToBTOpEHME, IToBTOpEHNE OCHOBHBIX BbIuncisaTe 3Ha4EHUs BBIPAXKCHUH,

00o01eHme, MOHATHM U METOJIOB KypCOB | COJIEp KalllMX HaTypalibHbIE, LIeble,
cucTeMaTu3anus 5 u 6 xaccos, MOJIOKUTETIFHBIC ¥ OTPHUIIATEIILHBIC
(20 u) 0000mIeHNE U 4yucia, OOBIKHOBEHHBIC U
crcTeMaTH3alus 3HaHUH NECSITAYHBIC TPOOH, BBITIOIHSATh
npeoOpa3oBaHus YUcen U
BBIPAKCHUIA.

Bri6upath cioco6 cpaBHEHUs
YKCEeJl, BHIYUCICHUH, MPUMEHSTh
CBOICTBA apU(PMETUYECKIX
JIEUCTBUUN JIJIs1 palliOHATIM3aliN
BBIYHCIICHHI.

Pemrars 3amauu u3 peanbHOU
JKU3HU, IPUMECHSTh
MaTeMaTU4YeCKHe 3HAHUS I
pelieHus 3a1a4y U3 Jpyrux
MPEAMETOB.

Pemate 3amaun pa3HbIMU
croco0aMu, CpaBHUBATh, BHIOUPATh
CIIOCOOBI pelIeHHS 3a1a4H.
OcyiecTBIATh CAMOKOHTPOIIb
BEIIOJIHSIEMBIX JICUCTBUU U
CaMOIIPOBEPKY pe3yabTaTa
BBIUMCIICHU N

ITpu pa3paborke pabouell mporpaMMbl B TEMATUYECKOM IUIAHMPOBAHUM YUYTEHBI BO3MOKHOCTH
UCIOJb30BAHUS  JJEKTPOHHBIX  (IM(POBBIX) 00pa30BaTENBHBIX PECYPCOB, SBIAIOLMXCA Y4eOHO
METOJIMYECKUMHU MaTepuanaMu (MyJbTUMEAUMHBIE IPOrpaMMbl, IEKTPOHHbIE YUYEOHUKU U 3aJa4HUKH,
3JIEKTPOHHBIE OMOIMOTEKH, BUPTYyalbHbIE JIAOOPATOPUHU, UTPOBbIE MPOTrPAMMBI, KOJUIEKLHUH LU(POBBIX
00pa3oBaTENbHBIX PECYPCOB), HCIOJIB3YEMBIMH JUII OOyYeHHsSI W BOCIUTAHHUSA PA3IUYHBIX TPYII
[10JIb30BaTENIeH, MPEJICTABICHHBIMH B 3JIEKTPOHHOM (LM(POBOM) BHJIE U PEATU3YIOIIUMH JUIAKTHUYECKUE
Bo3MmoxkHOcTH KT, coneprkanue KOTOPBIX COOTBETCTBYET 3aKOHOJATEIbCTBY 00 00pa30oBaHUU.

PABOYASA ITPOI'PAMMA
YYEBHOI'O KYPCA «AJI'EBPA». 7-9 KJIACCBI

HEJIM U3YUYEHUSA YYEBHOTI'O KYPCA

Anrebpa sBISETCS OJHMM M3 ONOPHBIX KYpPCOB OCHOBHOH INIKOJBI: OHa OOECleYMBAeT H3yueHHE
JPYTUX JUCLUIUIMH, KaK €CTECTBEHHOHAYyYHOro, TaK M F'yMaHUTapHOIO IMKJIOB, €€ OCBOCHHE HEOOXOIMMO
IUIe TPOJNOJDKEHUsT OoOpa3oBaHMs W B IIOBCEIHEBHOW >KM3HU. Pas3Butue y oOywaromuxcs Hay4YHbIX
NPEJCTaBICHUH O TPOUCXOXKJICHUM M CYIIHOCTH anre0pandyeckux abCTpakiMid, crocobe OTpaxeHus
MaTeMaTUYeCKOW HayKOW SIBIIGHUW W TIPOLIECCOB B TMpHUPOJEe W OOIIeCTBE, POJIU MaTEeMaTUYECKOIro
MOJICJIMPOBAaHUsI B HAyYyHOM I[I03HAHMM M B TMPAKTHKE CIIOCOOCTBYeT (POPMHPOBAHUIO HAYYHOTO
MHUPOBO33PEHHUS U KAYE€CTB MbIIIIECHHUS, HEOOXOJUMBIX JJIs aJanTalli B COBPEMEHHOM IU(PPOBOM OOIIECTBE.
N3ydyenue anreOpbl e€cTeCTBEHHBIM 00pa3oM oOOecrneyuBaeT pa3BUTHE YMEHHs] HaOI0AaTh, CPaBHHUBATD,
HaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBaTh CBOW JIEHCTBUS M BBIBOJBI, (opMynupoBaTh yTBepxkaAeHUs. OcBoeHHE Kypca anreOpbl
o0ecrieurBaeT pa3BUTHE JIOTMUECKOTO MBIIUIEHUS OOYy4arolUXCsA: OHM HCHOJBb3YIOT NEAYKTHBHbBIE U
MHAYKTHUBHBIE DPACCYXJEHUs, 0000IIeHHe M KOHKpETHU3aluio, abcTparupoBaHue U aHajorutro. OOyueHue
anredpe MpeanonaraeT 3HAYUTENbHbI 00BEM CaMOCTOSTENBHON NEATENbHOCTH OO0ydYaroluXcsi, MOITOMY
CaMOCTOSITENIbHOE pEIICHHE 3a/ad eCTECTBEHHBIM 00pa3oM SBISETCS peaju3alueid JesTelIbHOCTHOTO



IpUHIUIA O0yUeHHUS.

B crpykrype nporpammsel yueGHOro Kypca «Anredpa» OCHOBHOM IIKOJIBI OCHOBHOE MECTO 3aHMMAIOT
COJZIepKATENbHO-METOJUUECKUEe JHHUU: «Yucma W BBIUMCIEHUS»;, «ANreOpanyecKkue BBIPAKECHUSN;
«YpaBHeHUss U HepaBeHCTBa»; «DyHkium». Kaxnas u3 3TUX COAECPKATEIbHO-METOJUYECKUX JIMHUMI
pa3BUBaeTCd Ha MPOTHKEHUHM TPEX JIET M3YyYEHHUs Kypca, €CTECTBEHHbIM 00pa3oM IeperuieTasch Hu
B3aMMOJICICTBYS C APYTMMU €ro JMHUAMHU. B Xone u3yuenus kypca oOydaromuMcss IPUXOIUTCS JIOTUYECKU
paccykaaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIHN S3bIK. B CBS3M ¢ 3TUM LienecooOpa3HO BKIIOYHUTH B
IIPOrPaMMy HEKOTOpBIE OCHOBBI JIOTHKH, IPOHM3BIBAIOILIME BCE OCHOBHBIE pPa3JesIbl MaTeMaTH4EeCKOIo
00pa3oBaHMsl M CIOCOOCTBYIOIIME OBJIAJCHUIO OO0YYalOIIUMUCS OCHOB YHUBEPCAIBHOTO MaTeMaTHYECKOTO
a3blka. TakuM 00pa3oM, MOKHO YTBEp)KIaTh, YTO COAEPIKATEIbHOM M CTPYKTYpPHOH OCOOEHHOCTBIO Kypca
«Anredpay SBISIETCS €r0 NHTETPUPOBAHHBINA XapaKTep.

Conepxanue JsmHUNM «Yucna M BBIYUCIEHUS» CIYXKUT OCHOBOM JJIsi JAJIbHEWIIET0 W3Y4EHHUs
MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTUIO Y OOYYaIOIIMXCS JIOTHYECKOIO MBILUIEHUS, (POPMUPOBAHUIO YMEHHUS
MOJIb30BATbCSl AITOPUTMAaMH, a TakKe NPUOOPETEHUIO0 NPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX IS
IIOBCEIHEBHON JKM3HU. Pa3BuTHE MOHATHS O 4YMCIE B OCHOBHOM WIKOJE CBA3aHO C PALMOHAIBHBIMU U
UppalMOHAIBHBIMU YHMCIaMH, (OPMHPOBAHUEM IIPEJICTABICHUM O AEHCTBUTEIBHOM YHCIE. 3aBepllieHue
OCBOEHUS YUCIIOBOM JIMHUM OTHECEHO K CTapIlIeMy 3BEHY 0011ero o0pa3oBaHusl.

Copnepxanue OByX anreOpandyeckux JUHHUM — «Anredpandeckue BBIpAKEHHS» M «YpaBHEHHS U
HEPaBEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYHYAIOLIMXCS MaTeMaTHYECKOro ammnapaTa, Heo0X0AUMOro
JUISL peLIeHUs 3a/1ad MaTeMAaTHKHU, CMEXXHBIX IIPEAMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3a1a4. B ocHOBHOMI
HIKOJIEe y4yeOHBI MaTepuai IpyNIupyeTcs BOKPYT pPAllMOHAIbHBIX BbIpaXEHUH. Ajredpa JeMOHCTPUPYET
3HAQYEHWE MATEMaTUKM KAaK SA3bIKA JUIS ITOCTPOEHUs MATEMaTHYECKHUX MOJEJIECH, ONMMCaHUs IPOLECCOB U
SABIICHWI pealbHOro Mupa. B 3amaum  oOydeHuss anreOpe BXOAAT TakkKe JalibHEHIee pa3BUTHE
AITOPUTMUYECKOTO MBILIUIEHHUS,, HEOOXOJUMOro, B YacTHOCTH, JJIi OCBOEHHMs Kypca HH(POPMATUKU, U
OBJIAJICHUE HABBIKAMU JAEIYKTUBHBIX paccyxieHuil. IIpeoOpasoBanne CHUMBOJBHBIX ()OPM BHOCHUT CBOM
cnienn(puyeckuil BKJIa B pa3BUTHE BOOOPAKEHMsI, CIIOCOOHOCTEH K MaTEMaTUYEeCKOMY TBOPUYECTBY.

Copnepxanue QyHKIMOHAIBHO-TpaUYeCKO IMHUM HALEJIEHO Ha MOJIyYe€HUE IKOJIbHUKAMH 3HaHUH O
GYHKIMAX KaK BaKHEWIIEW MaTeMaTHYeCKOW MOJENW sl ONHMCAaHUS M HCCIICAOBAaHHS Pa3zHOOOpa3HBIX
IIPOLIECCOB U sIBJIEHUI B mpupoae u oOuiectBe. V3ydyeHue 3TOro marepuana CIOCOOCTBYET Pa3BUTHUIO Yy
OoOy4aroluXcsi YMEHHsSl MCIOJIb30BaTh pA3JIMYHbIE BbIPA3UTENIbHbIE CPEACTBA S3bIKAa MaTEMaTHUKU —
CIIOBECHBIE, CHMBOJIMYECKHE, TpaduyecKkue, BHOCUT BKJIaJ B (OpMHpOBAHHE MPEACTABICHUI O posn
MaTE€MaTHKHU B Pa3BUTHU LIUBUIN3ALNUN U KYJIbTYpPHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CornacHo ywyeOHOMYy IUTaHy B 7—9 kiaccax wu3y4yaeTcsl ydeOHbIH Kypc «Anredpa», KOTOpPBIH
BKJIFOUAET CJICAYIOIINE OCHOBHBIE pa3feibl cojepKanus: «ucna u BIYUCICHUS»,

«Anredpanyeckue BbIpaXeHUs», «YpaBHEHUS U HEPaBEHCTBa», «DYHKIIUN.

VY4eOHbIi TU1aH Ha U3ydeHue anreOpsl B 7—9 Kiaccax OTBOJUT HE MeHee 3 y4eOHBIX YacOB B HEEIIIO
B TEUEHHE KaX/10T0 roja 00y4eHus, BCEro 3a Tpu rojia ooyuenus — He MeHee 306 yueOHBIX 4acoB.

COAEPKXAHUE YYEBHOI'O KYPCA 7 kaacc
Yucna u evluucnenun

PannonanbeHble uncia

JlpoOu 0OBIKHOBEHHBIE U IECATHYHBIE, IEPEXO0T OT OAHOM (opMBI 3amucH podeit k npyroil. [lonstue
palMoOHaIbHOTO YHCINA, 3alHCh, CPaBHEHME, YIOPSAOYMBAHHE pAlMOHATIBHBIX 4YHceld. Apudmernyeckue
JeWCTBUS C pallMOHAIBHBIMY YMciIaMU. Perenue 3a1au u3 peanbHOM MPakTUKK HA YacTH, Ha JpoOu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpeJelieHHe, MpeoOpa3oBaHUE BBIPAKECHUH Ha OCHOBE
ornpejeneHus], 3anuch Oonplux yucen. [IponeHTsl, 3anuch NpoueHToB B Buae ApoOU U ApoOu B BUIE MPO
LIeHTOB. TpH OCHOBHBIE 33Jauu Ha IPOLIEHTHI, PEIIEHUE 3a7ad W3 pealbHONl mnpakTtuku. I[IpumeHeHune
MIPU3HAKOB JEIUMOCTH, Pa3JIOKEHHE HAa MHOXKUTENIN HaTypallbHBIX 4ucell. PealibHble 3aBUCUMOCTH, B TOM
qucie npsiMas ¥ 00paTHas MPONOPIMOHATBHOCTH.



Anzebpauueckue eviparxcenus

[lepemeHHbIE, YNCIIOBOE 3HAYCHUE BBHIPAKCHUS C MEpeMeHHON. [lomycTUMbIE 3HAUYCHHS TIEPEMEHHBIX.
[IpencraBnenne 3aBUCHUMOCTH MEXAY BeJIMUYMHAMHM B Buje ¢opmyibl. Beruncienus mno ¢opmynam.
[IpeoOpa3oBanue OYKBEHHBIX BBIPKEHHUH, TOXKIECTBEHHO paBHBbIC BBIPAXKEHUS, NpPaBUiIa MPeoOpa3OBaHUS
CYMM M TIPOWM3BEJICHUWI, TpaBWIa PACKPHITHS CKOOOK M TIPUBEACHHUS IMOJOOHBIX ciaraeMbix. CBoiCTBa
CTCIICHU C HATYpPAJIbHBIM IIOKAa3aTCJICM. OI[HO‘-IJ'IGHBI 1 MHoOrowieHsl. CTeneHb MHOTOYIEHA. CJIO)KCHI/IG,
BBIUUTAHUE, YMHOKEHHE MHOTOWICHOB. DOPMYIIBI COKpPAIIEHHOTO YMHOXCHHUS: KBAJpaT CyMMBI M KBajpaT
pasHocTi. DopMyIia pa3HOCTH KBaapaToB. Pa3ziokeHrne MHOTOYJICHOB HA MHOYKHUTEIIH.

Ypasnenua

YpaBHeHHEe, KOPSHb YpaBHEHHUS, IPABHIIAa IPEOOpaA30BaHUs ypaBHEHUS, PABHOCHIIEHOCTh YPaBHEHHUI.

JluHeitHoe ypaBHEHHE C OJIHOW TEPEMEHHOM, YHWCIO KOpPHEH JMHEWHOrO0 YpaBHEHUS, PEUICHHE
JUHEWHBbIX ypaBHeHUH. COCTaBIIEHHE YypaBHEHUH [0 YCIOBUIO 3aJauyd. PellleHne TEeKCTOBBIX 3a1ad C
IMOMOLIBIO YPABHEHU.

Jlunelinoe ypaBHEHHE C IBYMs NepeMeHHBIMU | ero rpaduk. CucreMa AByX JTMHEHHBIX YpaBHEHUM C
IBYMsI TIepeMEHHBIMH. PelieHue cucreM ypaBHEHHH criocoO0M MOACTaHOBKH. [IpuMephl perieHus: TEKCTOBBIX
3a/1a4 C MOMOUIBIO CUCTEM YPaBHEHUH.

Koopounamut u cpagpuxu. @ynkyuu

Koopaunata toukum Ha mnpsMoil. YucinoBele NpoMeXyTKH. PaccrosHue Mexay IOBYMS TOYKAMHU
KOOPIHHATHOMN IIPSIMOA.

[IpssmoyronpHas cucrema koopauHat, ocu Oxu Oy.Abcuucca U OpAMHATa TOYKU Ha KOOPJHHATHOM
iockoctu. [lpumepsr rpadukoB, 3agaHHbBIX (opmynamu. UTeHue rpauKoOB peasbHBIX 3aBUCHMOCTEH.
[Monsatne ¢dynkmmu. I'paduk ¢ynkuuu. CoiictBa ¢Qynkuumii. Jluneitnas ¢ynkuwms, e€ rpadpuk. ['paduk
dynkumm y =|x |.

I'pauueckoe pemieHre IMHEWHBIX YPABHEHUH U CUCTEM JIMHEHHBIX YPaBHEHHH.

8 Kiacce

Yucna u evluucnenun

KBanpatHsiii kopeHs u3 uncna. [lonarue o0 mppannoHasbHOM uuncie. JlecsTHUHBIE TPUOIMKEHUS
UppaluuoHanbHbIX 4yHcen. CBoiicTBa apudMeTHYeCKMX KBaJpaTHbIX KOpPHEM M MX NpPUMEHEHHEe K
peoOpa30BaHUIO YHCIIOBBIX BBIPAKECHUN U BBIYUCICHUAM. [leficTBUTENIbHBIE YnCIIa.

CrerneHs ¢ 1ebIM ITOKa3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3alych YHCIIA.

Anzebpauueckue evipasrcenus

KBazpaTHblil TPEXUIIEH; pa3I0KEHNE KBAPATHOTO TPEXUIEHA HA MHOKHUTEIIN.

Anrebpanueckass aApoOb. OcHOBHOe cBOHCTBO anreOpaumdeckoir Apodu. CrokeHue, BBIYMTAHUE,
YMHOKEHHeE, JeJIeHne alreOpandeckux apooeil. PanrioHanbHble BIpakeHHsI U UX IpeoOpa3oBaHue.

Ypasnenus u nepasencmea

KBanparHoe ypaBHeHue, Qopmyina KopHeH KBajpaTHoro ypaBHeHus. Teopema Buera. Pemenue
ypaBHEHMH, CBOAIIMXCS K IMHEHHBIM M KBaJIpaTHBIM. [IpocTeiiine 1poObHO-paliioHalbHbIe YPAaBHEHUS.

['padmueckas uHTEpIpeTallMsl YpaBHEHUN C IBYMs MIEPEMEHHBIMU U CUCTEM JIMHEWHBIX ypaBHEHUH C
IBYMs IEpEMEHHBIMU. [IprMepsI peleHns CUCTEM HEIMHEWHBIX YPABHEHUN C IBYMS IIEPEMEHHBIMH.

Perenue TeKCTOBBIX 3ajjau anreOpandeckuM CriocoOOM.

UucnoBble HEpaBEeHCTBA W MX CBOWCTBA. HepaBeHCTBO ¢ OJHOW NepeMeHHOW. PaBHOCHMIBHOCTH
HepaBeHCTB. JIuHEllHble HepaBeHCTBA C OJHOW INepeMeHHOW. CHCTeMbl JIMHEHHBIX HEPABEHCTB C OIHOMU
[IEPEMEHHOM.

Dyukyuu

[Tonstne ¢ynkuuu. O6MacTh ONMpeaeNeHus] U MHOXKECTBO 3HaueHMi (QyHKiuu. CrocoObl 3amgaHus
GbyHKIH.

I'padux Gynkiuu. YreHre CBOWCTB GYHKLUU 10 €€ TpaduKy.

[Tpumeps! rpadukoB PyHKIMIA, OTpAXKAIOIINUX peaTbHbIE POIECCHI.

OyYHKIUHU, ONMMCHIBAIOIIUE TMPSAMYI0 U OOpaTHYIO HPOMOPLUOHAIbHBIE 3aBHUCUMOCTH, UX TIpadUKH.
Oyukmun y = x4,y =X, y=xy=1lx1. \usnveckoe pemeHre ypaBHEHUH 1 CUCTEM ypaBHEHHI.



9 kJjacc

Yucna u evluucnenusn

JleficTBUTEIbHBIC YHCIIa

PannonanbHple 9HClia, UPPANMOHAIBHBIC YHCIA, KOHEYHBbIE M OCCKOHEYHBIC NECATUYHBIC IIPOOH.
MHOXECTBO JICHCTBUTEIBHBIX YHUCEN;, JCHCTBUTEIBHBIE YHCIA KaK OCCKOHEUYHBIC JCCATHYHBIC IIPOOH.
B3auMHO 0/JHO3Ha4YHOE COOTBETCTBHUE MEXKIAY MHOXXECTBOM JCHCTBUTEIBHBIX YHCEI M KOOPIWHATHOMN
IPSIMOM.

CpaBHEHHE TEUCTBUTEIBHBIX YHCEII, apU(PMETUUECKUE TEHCTBUS C ICHCTBUTEIILHBIMU YMCIIAMH.

N3mepenns, mpuOIMKeHHs, OLICHKH

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, UTUTEILHOCTD MTPOLIECCOB B OKPYKAIOIIEM MUDE.

[Tpubmmx€HHOE 3HAYEHHWE BEIMYMHBI, TOYHOCTh NpuOImxkeHus. Okpyrienue uucen. [lpukuaka u
OLICHKA PE3YJIbTaTOB BHIUUCICHUH.

Ypasnenus u nepasencmea

YpaBHEHHUsI C OJHOU IIEPEMEHHON

JIuneitnoe ypaBHeHue. Penienue ypaBHEeHUH, CBOJAIIMXCS K JTUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHMI, CBOASIIMXCA K KBaApaTHBIM. bukBaaparHoe
ypaBHeHue. [IpuMepsl pelieHus ypaBHEHUM TPETbe U 4ETBEPTON CTENIEHEN Pa3I0KEHUEM Ha MHOKUTEIH.

Pemenne npoOHO-paiOHAIEHBIX YPaBHEHUH.

Perienue TekcToBBIX 33aa4 anredOpandeckuM METOOM.

Cucremsl ypaBHEHUN

VpaBHEHHUE C IByMs NIEPEMEHHBIMHU M ero rpaduk. Pemenne cucrem IByX JMHEHHBIX ypaBHEHHH C
IBYMsI TIEpEeMEHHBIMU. PerieHne cucreM AByX ypaBHEHHH, OJJHO U3 KOTOPBIX JIMHEHHOE, a Pyroe — BTOPO
crenenu. ['papuyaeckas HHTEpIpeTalus CHCTEMBI YPAaBHEHUH C ABYMS IIEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3aa4 anreOpandeckum CrocoooMm.

HepasencrBa

YucnoBble HEpaBEHCTBA U X CBOMCTBA.

Pemenne nMHEHHBIX HEPaBEHCTB C OJHOW NEpeMeHHOW. PemieHne cucteM JHMHEHHBIX HEPAaBEHCTB C

onHoil mepemeHHol. KBampartHble HepaBeHcTBa. ['paduyeckas MHTepHpeTalus HEPABEHCTB M CHCTEM
HEPaBEHCTB C JIBYMsI IEPEMEHHBIMHU.

Dyukyuu
KBanparnunas ¢ynkuus, e€ rpapuk u coiictsa. [lapaGosa, KoopnHATEl BEpLIMHBI apadoIbl, OCh
cummetpun riapabosel. I'paduku dyrkmmii: y= kX, y= kx+ b, y= k/x, y= X3, y =T,y = | x| u ux cBOWCTBa.

Yucnoevie nocneoosameibHOCMU

Omnpenenenne U cocoObl 3aJaHMsI YUCIOBBIX MOCTIEI0BATEIBHOCTEM

[ToHsiTHE YMCIOBOM MOCIEI0BATENBHOCTH. 3aJaHIe TIOCIEI0BATEIILHOCTH PEKYPPEHTHOU PopMyIoi u
dhopmyIoit N-2o dseHa.

Apudmerndeckas 1 reoMeTpuUecKas Iporpeccun

Apudmernueckass U reomeTrpuyeckas mnporpeccund. @opmynbl N- ro ujgeHa apupMeTHyecKkor u
reOMETPUUYECKOMN MPOTPECCU, CyMMBI IIEPBBIX NYJICHOB.

N306paxeHne 4ieHOB apu(pMETHUECKONH U T€OMETPUUECKON MPOrpeccuil TOUKaMu Ha KOOPAMHATHOM
IJI0CKOCTH. JIMHENHBIN U SKCIIOHEHIUANIBbHBIN pocT. CI0KHBIE TPOLIEHTHI.

MJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUSA PABOYEN ITPOT'PAMMBI
KYPCA

OcBoenne ydeOHOrO Kypca «AnreOpa» Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs JOJKHO
o0ecreunBaTh JOCTHKEHHE CICAYIONINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

7 kjaace



Yucna u evluucnenun

- BeimonHATe, coderas yCTHbIE M INUCbMEHHbIE MNPUEMBI, apupMeTHyeckue JeHcTBUA ¢
palOHaIbHBIMU YU CIIAMHU.

- HaxoauTh 3HaueHUs YMCIOBBIX BBIPAKEHUM; MPUMEHATh Pa3HOOOpPA3HBIE CIOCOOBI U MPUEMBI
BBIUMCIICHUS 3HAUCHUH APOOHBIX BBIPAXKEHUH, COAEPIKAILUX OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

- Ilepexoauth OT OAHOI (OPMBI 3aMUCH YUCEN K APYroi (ImpeoOpa3oBbIBATH JECATUYHYIO APOOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO I€CATHUHYIO JPOOB).

- CpaBHHBATH U yNOPSIOYUBATH PALIMOHATIbHBIC YHUCIIA.

- OkpyrisaTh yucha.

- DBpINONHATE NPUKKUIAKY M OLICHKY pe3yibTaTa BBIYUCICHUHM, OLEHKY 3HA4YCHUM YHCIOBBIX
BBIPAKCHUM.

- BbINOMHATE AEUCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU ITOKA3aTEISIMHU.

- IIpuMeHATh NPU3HAKY NETUMOCTH, PA3JIOKEHUE HA MHOKHUTEIN HATYPAIbHBIX YHCE]L.

- Pemarep  mpakTHKO-OPUEHTUPOBAHHBIC  3aJa4d, CBSA3aHHBIE C  OTHOLICHHUEM  BEJIM4YMH,
IIPONOPLNOHAIBHOCTBIO BEJIMYMH, NTPOLIEHTAMHU; MHTEPIPETUPOBATH PE3YJbTaThl PELICHUS 3a7ad C y4ETOM
OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU pPaCCMAaTPUBAEMBIX OOBEKTOB.

Anzeopauueckue evipasrcenus

- Hcnonb3oBare anreOpanyeckyr0 TEPMUHOJOTHI0 U CHMBOJMKY, HPUMEHITh €€ B Ipolecce
OCBOEHHUS y4yeOHOro MaTepuaia.

- Haxoauth 3HaueHns OYKBEHHBIX BBIPRXKEHUN IIPU 3aJIaHHBIX 3HAYEHUSX IIEPEMEHHBIX.

- BbmonHATe npeoOpa3oBaHUs 1LEJOTO BHIPAXKEHUS B MHOIOWIEH NPUBEJIEHUEM IOJOOHBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK.

- DBbINoNHATE yMHOXXEHHME OJHOYJIEHA HAa MHOTOWIEH M MHOIOWJIEHAa HAa MHOTOYJIEH, MPUMEHSThH
(dbopMyIIbl KBaipaTa CyMMBI U KBajjpaTa pa3HOCTH.

- OcymecTBIATh Pa3/I0KEHUE MHOTOWIEHOB HAa MHOXMTEIM C TOMOIIbIO BBIHECEHUS 3a CKOOKHU
00111er0 MHOXKUTEIIS, TPYIIIUPOBKHU CJIAaraeMbIX, IpUMEHEHHsI (HOpMYIT COKpPAIIEHHOTO YMHOXKEHHUS.

- IlpumensTs npeoOpa3oBaHMs MHOTOWIEHOB JUISl PEIICHUs pa3IMuYHBIX 3ajad U3 MaTeMaTHKW,
CMEKHBIX [IPEIMETOB, U3 PEabHON MPAKTUKH.

- Hcnonb3oBath CBOMCTBa CTENEHEW C HaTypaJbHbBIMU IIOKa3aTelsIMU JUIsl [PeoOpa3oBaHUs
BBIPAKCHUIA.

Ypaeuenusn u nepasencmea

- Pemars nuHeliHbIE ypaBHEHHs ¢ OJHOM IEPEMEHHOU, IPUMEHSSA IIPABUIIA IIEPEX0a OT UCXOIHOTO
YPaBHEHUS K paBHOCUIILHOMY eMy. IIpoBepATh, ABIAETCS JIM YUCI0 KOPHEM YPABHEHUS.

- [lpumensTs rpaguueckrie METO bl IPU PELICHUH JTUHEHHBIX YPABHEHUH U UX CUCTEM.

- Ilopbupars mnpumepsl Map YUCEN, SBISIOMMXCA pEIIeHHEM JUHEHHOro ypaBHEHHS C JIByMs
IIEPEMEHHBIMHU.

- CrpouTh B KOOPAMHATHOM IIOCKOCTU TpauK JMHEWHOTO YpaBHEHMs C JIBYMSI MEPEMEHHBIMH;
MOJIB3YsICh TpaMKOM, IPUBOUTH IPUMEPHI PEIICHUS YPABHEHUSI.

- Pemats cucreMbl IByX TUHEHHBIX YpaBHEHUH C IBYMsI IEPEMEHHBIMH, B TOM YHUCIIE IpadUUECKU.

- CocTraBiiaTh M pelarh JUHEHHOE YpPaBHEHHME WM CHCTEMY JIMHEHHBIX YPAaBHEHHMH IO YCIIOBHUIO
3a/1a4, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33/1a4¥ NOJIYYEHHBIA PE3ysIbTar.

Koopounamut u zpagpuxu. @ynkyuu
- M300paxkaTh Ha KOOPAWHATHON MPSAMON TOYKH, COOTBETCTBYIOIINE 33JaHHBIM KOOpIUHATAM, JIy4H,
OTpPE3KH, HHTEPBAJIbI; 3aMChIBATH YHCIOBBIE MPOMEXKYTKH Ha aareOpandyeckoM s3bIKe.
- OTMeyaTp B KOOPJMHATHOW IUIOCKOCTH TOYKHM M0 3aJaHHBIM KOOpAMHATaM; CTPOUTH Tpaduku
muHeHbIX QyHkuuid. Ctpouts rpaduk pynkuuu y= | xI.
- OnwuceIBaTh C MOMOIIBIO (YHKIIMNA M3BECTHBIE 3aBUCMOCTH MEX]y BEIMYMHAMU: CKOPOCTH, BPEMH,
paccTosiHue; 1ieHa, KOJIMYeCTBO, CTOMMOCTh; IPOU3BOJUTENLHOCTD, BpEMs, 00bEM pabOThI.

- Haxoauth 3HaueHne QyHKIUU 1O 3HAYEHHIO €€ apryMeHTa.
- Tlonumarp rpadudeckuid crnoco0 TPENCTaBICHUs W aHaiau3a WHGOPMAIMU; W3BJICKaTh W



MHTEPIPETHPOBATH HHPOPMALIUIO U3 TPa(QUKOB PEaTbHBIX MPOLECCOB U 3aBUCHMOCTEH.
7 xJj1acc

Yucna u evluucnenun

- Hcrnons30BaTh HavaabHBIE IIPEICTABICHUS] O MHOKECTBE JEHCTBUTEIBHBIX YUCEN JJI1 CPAaBHEHUS,
OKPYTJICHUS ¥ BBIYMCIICHUH; N300paXkaTh AEHCTBUTEIbHBIC YHCIA TOYKAMU Ha KOOPAMHATHOMN MPSMOH.

- IlpuMeHATH TOHATHE apU(PMETHYECKOro KBAJAPATHOTO KOPHS; HAXOJUTh KBaJpaTHBIE KODPHHU,
UCIOJNIB3YSl TPU HEOOXOAMMOCTH KaJbKYJATOP; BBIMOJIHATH MPEOOPa30BaHUS BBIPAKEHUN, COAEpKAIIUX
KBaJpaTHbIE KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

- Hcnonp3oBaTh 3amucu OOJBIIMX M MalbIX YHCET C MOMOINBIO JECATUYHBIX ApoOei M cremneHei
gucina 10.

Anzedbpauueckue eviparxcenus

- ITIpUMEHATh MOHSATHE CTENEHH C IIeNBIM IO0Ka3aTesleM, BBIIOJIHATh MPeoOpa3oBaHUs BBIPAKCHUH,
COJZIepKAILMX CTEIECHHU C LEJIbIM I10Ka3aTeIIeM.

- BBINONHATH TOXIECTBEHHbIE NPeoOpa30BaHUS PAMOHAIBHBIX BBIPAKEHUH HA OCHOBE MPABUI
JEHCTBUI HAJl MHOTOWICHAMH U aJlreOpandecKuMH IPOOsMHU.

- PacknanpiBaTe KBaApaTHBINA TPEXUICH HA MHOKUTEIH.

- HpI/IMeHHTB Hp606p830BaHI/I$I BLIpa)KeHI/Iﬁ U1 pClICHUsS Ppa3jIMYHbIX 3aJa4 M3 MAaTCMATUKU,
CMCIKHBIX ITPCAMCTOB, U3 peaanoﬁ IIPpAaKTHUKH.

Ypaenenuﬂ U Hepasencmea
- Pemarsp JIHHGI;'IHBIC, KBaApAaTHBIC YPABHCHHUA U PALUOHAJIBHBIC YPABHCHU, CBOAAINHCCA K HUM,
CHUCTCMBI IBYX ypaBHeHI/Iﬁ C ABYM: IICPCMCHHBIMU.

- IIpoBoauTh mpoCTEMIIME HCCAEAOBAaHUS YPAaBHEHUMHM M CHCTEM YPAaBHEHUN, B TOM YHCIE C
IpUMEHEHHEM IpauuecKuX MpeacTaBleHul (yCTaHaBIMBaTh, UMEET JIU ypaBHEHNUE WM CUCTEMa ypaBHEHUH
peLLeHMs], €ClIi UMEET, TO CKOJIBKO, H Ip.).

- Ilepexonuth OT ciaoBecHON (HOPMYIUPOBKM 3agaud K e€ anredpandyeckod MOJENH C MOMOIIbIO
COCTABJICHMS YPABHEHUS WJIM CUCTEMBI YPAaBHEHU, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4H
ITOJTYYEHHBIN pe3yJIbTar.

- IlpuMeHATH CBOWCTBA YHUCIIOBBIX HEPABEHCTB I CPAaBHEHUsA, OLICHKU; pEIIATh JIMHEHHBIC
HEPABEHCTBA C OJIHOM MEepEeMEHHON U UX CUCTEMBI; AaBaTh rpapMuecKyr0 HIUTIOCTPALIUIO0 MHOKECTBA PELICHHM
HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

Dyukyuu
[lonumars W HCMONb30BaTh (YHKIUOHATIBHBIE TOHATUS M SA3bIK (TEPMHUHBL, CHUMBOJUYECKHE
0003HaueHMsI); ONPEAETATh 3HaUeHUE (DYHKIMM 110 3HAUEHUIO apryMEHTa; ONpeAesaTh CBOMCTBA (PYHKIIUU
o e€ rpaduky.
CtpouTh TpaduKy dneMeHTapHbIX GynKimii Buga y =k/X, y = X%,y = x3,y = X, y = | xI; onucsiBath
CBOWCTBA YUCIOBOM (PYHKIIMH 1O €€ rpaduKy.
9 kaace

Yucna u eviuucnenus

CpaBHUBATh U YIOPSAI0UYNBATH PAllMOHAIBbHbBIE U HPPALIMOHAJIbHBIE YUCIIA.

BrimonuaTe apugmeTrueckue IeiCTBUS ¢ pallMOHAIBHBIMU YHCIIAMU, COYETasl YCTHbIE U MMHUCbMEHHBIE
IIPUEMBI, BBITIOIHATH BBIYUCIICHUS C UPPALUOHAIBHBIMU YUCIIAMM.

Haxoauts 3HaueHUs CTENEHEM C LEIbIMU I0KA3aTeIsIMU U KOPHEH; BBIYUCIIATh 3HAUEHUs YHUCIIOBBIX
BBIPAKCHU.

OKpyryATh JEUCTBUTENbHBIE YHCIIA, BBIIOJIHATh NPUKUAIKY pE3ylbTaTa BBIYUCIECHUW, OLEHKY
YHUCJIOBBIX BBIPAKEHUM.

Ypaeénenus u nepasencmea
Pemare nuHeliHble 1 KBaJpaTHbIC YpaBHEHUsI, YPaBHEHUs, CBOJSIIMECS K HUM, IpOCTeHIIne TpoOHO-
panoHaIbHbIE
YpaBHEHUS.



Pewats cuctemsl ABYX JIMHEWHBIX YPABHEHUN C ABYMs IIEPEMEHHBIMU U CUCTEMBI IBYX YPAaBHCHUH, B
KOTOPBIX OJTHO YPaBHEHHE HE SIBIISICTCS JTUHCHHBIM.

Pemate TekcToBhle 3aaud aNreOpandecKHM CIIOCOOOM C MOMOIIBIO COCTABICHHS YpPaBHEHUS WIH
CUCTEMBI JIBYX YPAaBHEHM C IBYMs IIEPEMEHHBIMU.

[IpoBoauTh mpoOCTEHIIME WCCIENOBAHUS YPAaBHEHUH W CUCTEM YPAaBHEHHMM, B TOM YHCIE C
pUMEHEHHEM IpaUuecKrX MpeIcTaBIeHul (YCTaHaBIMBATh, UMEET JIM YPAaBHEHUE WM CUCTEMa YpaBHEHHUN
pELIeHNs], €CIIU UMEET, TO CKOJIbKO, U IIp.).

Pemare cucTeMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKIIOYAIOUIME KBAJpPaTHOE
HEPAaBEHCTBO; M300pakaTh PELICHHE CUCTEMbl HEPABEHCTB Ha YMCJIOBOM IPSIMOM, 3alMChIBaTh PELICHUE C
IIOMOILIBK0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUN PA3IMYHBIX 3a7ad.

Dyukyuu

Pacrio3HaBath (YHKIMH HW3y4eHHBIX BHJOB. CXeMaTHYeCKH IOKa3bIBaTh pACIOJIOKCHUE Ha
KOOP/MHATHOI 110ockocTH rpadukoB GyHKIwmi Buma: Y = kx, y = kx+ b,y =x,y =ax®+ bx + ¢,y =x3, y = X,
Y = IX|B 3aBHCHUMOCTH OT 3Ha4€HUH KO3 (HUIMEHTOB; OMHUCHIBATH CBOWCTBA (PYHKITUI.

Crpouth M u300pakaTh CXeMaTU4YeCKH TpaduKu KBaApaTHYHBIX (YHKIWH, ONMUCHIBATH CBOWMCTBA
KBaJPaTUYHBIX (GYHKLUH 110 UX rpadukam.

Pacno3naBate kBapatnuHyo (GYHKIHIO TI0 GopMysie, IPUBOAUTH TPUMEPHI KBAJIPATHUHBIX (HYHKIIHNA
U3 pealbHOH KU3HU, PU3NKH, TEOMETPUH.

Apugmemuueckan u zeomempuueckan npozpeccuu
PacrniozHaBaTh apupMeTHUYECKYIO U T€OMETPUYECKYIO IPOTrPECCUH ITPH pa3HbIX CIIOCO0aX 3a/laHusl.
BbINONHATE  BBIUMCIEHUS €  UCHOJb30BaHHMEM GopMyn N-20 wieHa apupMeTHYecKod U
Ir€OMETPUYECKON ITPOrPeECCUi, CYMMBI IIEPBBIX NYICHOB.
N300paxarh 4ieHbl OCIEI0BATEIbHOCTH TOUKAaMH Ha KOOPJMHATHOM IMJIOCKOCTH.
Pewrats 3amaum, CBS3aHHBIE ¢ YMCIIOBBIMU MOCIEA0BATEIBHOCTAMM, B TOM YHMCIIE 33Ja4 U3 PEAIbHOU
KHU3HU (C UCIIOJIB30BAHUEM KAJIbKYJIATOPA, LU(POBBIX TEXHOJIOTHH).

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «AJIT'EBPA»
7 xnace (102 u)

Hassanme ONeKTpOHH
paszena bIC
(Tembl)(4rc OcHOBHOE CoepKanHe OCHOBHBIE BUJIBI [IEATEIEHOCTH (zudposble
70 o0yyaromuxcst obpazoBate
YacoB) JIbHBIC
pecypchl)

Uucna u [TonsiTve panuoHanbHOro yucna. | CucremMaTH3UpoOBaTh M 00OTalaTh 3HAHUS
BBIUKCIICHH | ApudMeTnyeckne 00 OOBIKHOBEHHBIX U JECATUUHBIX APOOSX.
A. JleWicTBUsl ¢ palMOHAIbLHBIMH | CpaBHHUBATh M YHOPSAAOYMBATE JIPOOH,
Pauyonane | YMCIIaMH. CpaBHeH¥ue, | npeoOpa3oBbIBas IPH HEOOXOAUMOCTH
HBI € yucia | YIOPSIA09YUBaHUC NECSATUYHBIE JpoOM B OOBIKHOBEHHBIE,
(25 9) palnroOHaIbHBIX YUCEIL. OOBIKHOBEHHBIE B IECATUYHbBIE, B

Crenenb ¢ HATYPaIbHBIM | YaCTHOCTH B OECKOHEUHYIO JECATUYHYIO

MTOKa3aTeJeM. TpoOb.

Pemenre OCHOBHBIX 3ama4 Ha | [[puMeHATh pa3sHOOOpasHble CIOCOOBI H

JIpOOH, TIPOLIEHTBI U3 PealbHON NpUEMBI BBIUMCICHUS] 3HAUEHUH JIPOOHBIX

IIPAKTHKH. BBIpKEHUH, cofepkKaluX OOBIKHOBEHHBIE

IIpu3Haku 1eTUMOCTH, W JIECATHYHBIE JIpoOU: 3aMEHATh TMpHU

Paznoxenus Ha HEO0OXOIMMOCTHU JECSITHUHYIO TPOOH

MHOKUTEIIN HATYPaJIbHLIX | OOBIKHOBEHHON U OOBIKHOBEHHYIO

qUCeIIL. JECATUYHOM, NPUBOAUTH BBIPAXKEHUE K

Peanbubie 3aBUCHMOCTH. | (hopme, HaHGOIEe yIOOHON st




[Ipsimas u oOpartHas
IIPONOPLIMOHAIIBHOCTH

BBIUUCIICHUH, TpeoOpa3oBhIBaTh APOOHBIC
BBIPQ)KEHUS HA YMHOXEHHE U JeJICHHE
NECSITHYHBIX Jpo0eil K JCeWCTBUAM C
LEJIBIMUA YHCIIAMHU.

[IpuBoAUTE YKCIIOBBIE U OYKBEHHBIE
MIPUMEPHI CTENICHH C HATypabHBIM
IIOKa3aTeJIeM.

OOBSICHAA 3HAYECHUSI OCHOBAHUS CTEIICHH U
[IOKa3aTess CTeNeHH, HAXOIUTh 3HaYEeHUs
cTeneHel Buga an (a — moboe
panMoHaIBbHOE YNCII0, N — HATypaJbHOE
YHUCIIO0).

[ToHrMaTh cMBICH 3anMCU OOJIBLIMX YUCEI
C TMIOMOIIBIO IECATUYHBIX ApOOei u
crenenelt yucna 10, mpuMeHsTh UX B
peaJIbHbIX CUTYaLUsX.

[IpuMeHATh NPU3HAKK JEITUMOCTH,
pa3oKeHus: Ha MHOXKUTEIN HaTypalbHBIX
qucen.

Pematpb 3a1aun Ha yacTH, IPOLIEHTHI,
IIPONOPIIMHU, HA HAXOXKICHUE IPOOH
(Ipo1eHTa) OT BEIMYUHBI U BEJIMUUHBI 110
e¢ IpoOu (MpoLeHTy), Apodu (TIpoIeHTA),
KOTOPBIM COCTABIISIET OJIHA BEJIMYMHA OT
npyroii. IlpuBonuts, pa3oupars,
OLICHUBATh Pa3IMUHbIEC PEILICHUS, 3aIIUCU
peLeH TEeKCTOBBIX 3a/1a4.

PacnioznaBath U OOBSCHSTH, OIIMPAsACh HA
OIIpeJIeJIEHUs], IPSIMO MPOIOPLUOHAIbHBIE
1 00paTHO IPONOPLUUOHATIbHBIE
3aBHCHUMOCTH MEX/y BeJIMUNHAMM;
MPUBOANUTH TIPUMEPHI AITHX 3aBUCHUMOCTEH
U3 peajbHOIo MHUpa, U3 APYruX y4eOHBIX
MIPEIMETOB.

Pemiate npakTHKO-OpUEHTHPOBAHHBIE
3a/1a4M Ha ApoOU, TPOLEHTHI, IPIMYIO U
00paTHYIO NPONOPLHOHATIBHOCTH,
MPOIOPLNHU

Anrebpany
ecKue
BBIPaKEHU

a1 (27 1)

BykBeHHbIE BBIpaXKEHUS.
[lepemennsle. JlonycTrmsie
3HAYEHUSI TICPEMEHHBIX.
DopMyIIBL.

[IpeobOpazoBanre OyKBEHHBIX
BBIPKEHUH, paCKpBITHE CKOOOK
Y TIpUBEJICHUE TTOTI00HBIX
ClIaraeMblIX.

CBolicTBa CTENEHHU C
HaTypaJIbHBIM MTOKa3aTeJIeM.
Mmuorouiensl. CnoxkeHue,
BBIYMTAHUE, YMHOXKEHUE
MHOTOWIEHOB. DOpMYJIbI
COKPAIICHHOI'O0 YMHOXECHHUS.
PaznokeHre MHOTOWIEHOB Ha

OBnazeTs anredpandecKou
TEPMUHOJIOTUEN U CUMBOJIMKOM,
MIPUMEHSTH €€ B IIPOLIECCE OCBOCHMUS
y4eOHOro MaTepuaia.

Haxoauth 3nHaueHust 0yKBEHHBIX
BBIPAXXCHUI MPH 3a1aHHBIX 3HAYEHUSX
OYKB; BBITIOJTHSTH BEIYUCIICHUS 110
bopmynam.

BrimonasaTe ipeoOpazoBaHus MEIOTO
BBIPXXEHUSI B MHOTOWIECH MPUBEJICHUEM
MOJAOOHBIX CIIAraeMbIX, PACKPBITHEM
CKOOOK.

BrImonHATE yMHOKEHHE OHOUYJICHA HA
MHOT'OYJICH ¥ MHOTOYJICHA HAa MHOT'OYJICH,
MIPUMEHATH (POPMYIIBI KBaIpaTa CyMMBI U
KBaJpaTa pa3HOCTH.




MHOXHUTCIIN

OcymecTBIATh pa3iokeHHEe MHOTOUICHOB
Ha MHOXKUTEJIU ITYTEM BBIHECEHHS 3a
CKOOKH 00I1Ier0 MHOXKUTEISI, TPUMEHEHHUS
(opMyIBI pa3HOCTH KBAAPATOB, POpPMYII
COKPALICHHOTO YMHOKCHHS.

[TpumensTs npeodbpazoBanue
MHOTOWICHOB JJISl PEIICHHUS PA3IMIHBIX
3aJa4 U3 MaTeMaTHKH, CMEKHBIX
IPEAMETOB, U3 PEATLHON NMPAKTUKU.
3HAKOMUTBCS C UCTOPUEH PA3BUTHS
MaTeMaTHKU

VYpaBHeHus | YpaBHeHuUe, MpaBuia Pemates nuHeliHOE ypaBHEHUE C OAHOM
51 npeoOpa3oBaHusl ypaBHEHUS, IIEPEMEHHOM, IPUMEHSS IpaBUia
HEPaBEHCT | paBHOCWJIBHOCTb YPaBHEHUM. repexoia OT UCXOAHOTO YPaBHEHHUS K
Ba (20 u) JluneitHOE ypaBHEHHE C OTHON | paBHOCHIIBHOMY €My 0oJiee TIPOCTOro
IIEPEMEHHOM, pelIeHue Buza. [IpoBepsTs, sBsETCS 1M
JIMHEWHBIX YPABHEHUM. KOHKPETHOE YUCIIO KOPHEM YPaBHECHUS.
Pemrenue 3amau ¢ nomMoupro [TonOupath mprUMepsI nap Yucell,
YpPaBHEHUU. SIBJISIFOLLMXCS. PEILIEHUEM JIMHEHHOT O
JIuneliHOe ypaBHEHHUE C IBYMsI | YPaBHEHHUs C IBYMs [IEPEMEHHBIMU.
IIEPEMEHHBIMU U €ro rpaduk. Ctpouth B KOOPJMHATHOM TIOCKOCTH
Cucrema 1ByX JIMHEMHBIX rpaduk TMHEHHOTO YpaBHEHUS C ABYMS
YpaBHEHUH C IBYMs MIEPEMEHHBIMH; MOJIB3YSICh TPadUKOM,
nepeMeHHbIMU. Penenue MIPUBOJAUTH IPUMEPHI PEILICHUS
CUCTEM YpaBHEHUI CIIOCOOOM YpaBHEHUS.
MOJICTAHOBKH U CIIOCOOOM Haxoauts pemienue cucteMsl IByX
CJIOKEHUS JIMHEWHBIX YPaBHEHUN C ABYyMS
[IEPEMEHHBIMH.
CocTaBisATh U penarb ypaBHEHHE WU
CUCTEMY YPaBHEHHH I10 yCIOBUIO 3aa4H,
UHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3aJ]a4M ITOJTyYEHHBIN
pe3ynbTaT
Koopaunat | Koopaunara Touku Ha npssmoil. | M300paxaTh Ha KOOpAUHATHON NPSIMOI
Bl U UucnoBble IPOMEXKYTKH. TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
rpaduxmu. Paccrosinne Mexny 1Byms KOOpAMHATAaM, JIy4H, OTPE3KH, UHTEPBAIBL;
@yHKIMM | TOYKaMHU KOOPAMHATHOU 3aMUCBIBAaTh X Ha aJIre0pandeckoM sI3bIKE.
(24 9) MIPSAMOM. OtMmeuaTh B KOOPAMHATHOM TIOCKOCTH

[IpsimoyrosibHas cucrema
KOOPJAMHAT Ha IIOCKOCTH.
ITpumeps! rpaduKoB, 3a1aHHBIX

dbopmynamu. Urenue rpaduxon
peanbHBIX 3aBUCUMOCTEH.
[Tonsitue @pynkuuu. I'papuk
¢ynkuuu. CoiicTBa QyHKIIUIA.
Jluneitnas QyHKIUS.
ITocTpoenue rpaduka
nuHeitHoi ¢yHkun. ['padux
by y =[x [

TOYKH I10 33JaHHBIM KOOPJIMHATAM;
CTPOUTH IpapUKN HECIOKHBIX
3aBUCUMOCTEH, 3aJJaHHBIX (OpMYyIIaMu, B
TOM YHCJIE C TTOMOIIBIO IUPPOBBIX
naboparopuil. [IpumMeHsTh, U3y4athb
MIPEUMYIIECTBA, UHTEPIIPETUPOBATD
rpaduyeckuii crnocod mpercTaBiIeHUs U
aHaJM3a pa3HO00pa3HON KU3HEHHOM
uHpopmanuu. OcBanBaTh MOHATHE
(GyHKIIMH, OBJIaeBaTh (DYHKIIMOHATBHOU
TEPMUHOJIOTHEN. Pacrio3HaBaTh TMHENHHYIO
¢ynkuuio y = kx + b, onuceiBars e
CBOICTBA B 3aBUCUMOCTH OT 3HAUYEHUI

ko3 uunentoB k u b. Ctpouts rpapuxu
auHeHon ¢yHkimu, GyHkuun y =1 x L.




Hcnonb30Bath HUPPOBBIE pECYPChI IS
NOCTpOeHHs rpauKOB PYHKIUHI 1
MU3y4YEHUS UX CBOUCTB. [IpuBOIUTH
IIPUMEPBI TUHEHHBIX 3aBUCUMOCTEN B
peaJIbHBIX ITpoLEeccax U SIBICHUIX

[ToBTOpEHH
eu
0000111IeHN
e (6u)

[ToBTOpEHNE OCHOBHBIX
MOHATUH U METOJ0B Kypca 7
K1acca, 0000IIeHe 3HaHUH

Br16upath, NpuMeHSThH OLIEHUBATH
CIOCOOBI CPaBHEHUS YHCEIl, BRIYUCICHUH,
npeoOpa3oBaHil BEIPKEHUN, PEIICHHS
YpaBHEHUH.

Ocyl1ecTBIAT CAMOKOHTPOJIb
BBIIIOJIHSIEMBIX JEHCTBUN U CAMOIIPOBEPKY
pe3yibTaTa BEIYUCICHUN,
peoOpa3oBaHUi, TOCTPOSHUH.

Pewrate 3a1aun U3 peanbHOM KU3HU,
MIPUMEHATh MaTeMaTU4YeCKUEe 3HAHUS IS
peuieHus 3a1a4d U3 Ipyrux NpeIMeToB.
Pemiate TekcTOBBIE 3a/1a4, CPABHUBATD,
BBIOMpATh CIIOCOOBI PEIICHUs 3a]a4u

8 kuacc (102 yaca)

KopHH (15 )

CpaBHeHnue
Apudmernueckuit
KBaJPaTHBIN KOPEHB.

KBaJ[paTHBIX KOPHEH.

KBaJPaTHBIC KOPHHU.

JecsaTnynbie MPUOIKEHUS
VMppalOHAJIbHBIX YUCE.
JlelicTBUTENIbHBIC YHCIIA.

ENCTBUTENIBHBIX YUCETL
YpaBHeHue Buia X2 = a.
CaolicTBa apupMeTHUECKUX

[IpeoOpazoBaHme YUCTOBBIX
BBIPXEHH, COJIepIKaIINX

[IpuMeHATH onepanuio U3BICYECHUS
IIPU HEOOXOIMMOCTH KaJIbKYJISITOP.

HqUCJIaMU U ACCATUYHBIMU )Ip06$[MI/I.
CpaBHI/IBaTL " YIIOpAJ0YNBATH

3alMCaHHbIE C TOMOUIBIO KBAIPATHBIX
KOpHEH.

TOYHBIE U MIPUOIMKEHHbBIE KOPHU MPU
a>0.

HccenenoBaTts CBOMCTBA KBAAPATHBIX
KOpHEH, IPOBO/IS YUCIIOBbIE
HKCIEPUMEHTHI C UCTIOIb30BaHUEM
KaJIbKYJIATOpa (KOMITBIOTEPA).

KBaApPATHOI'O KOPHS U3 YNCJIa, UCIIOJIb3Y

OI_[eHI/IBaTIJ KBaApPATHBIC KOPHU L EJIBIMU

panrOHAJIBHBIC U UppalluOHAJIBHBIC YUCJIA,

HccnegoBathb YpaBHCHUEC X2 = a, HaX0aUTh

Jloka3pIBaTh CBOMCTBA apu(PMETHUECKUX
KBaJIpaTHBIX KOPHEH; IPUMEHATh UX AJIS
npeoOpa3oBaHus BeIpKEHUN. BBITTOTHATE
npeoOpa30BaHus BBIPAKEHUH,
coJIeprKalliX KBaJpaTHbIE KOPHHU.
BrIpakaTh IepeMEHHBIE U3

DNEeKTPOHH
Haspanue bIC
paszena OcHoBHOE OcHOBHBIE BUJIBI JEATEILHOCTH (mdpoBbie
(TembI)(dmciao | COACPKAHMC 00yJaromuxcs oOpazoBate
‘IaCOB) JIbHBIC
pecypchl)
Yucna u KBanpatHblit KopeHb U3 DopMyIUpOBaTh ONpeeieHUE
BbIUMCICHUS. | yucia. [lonstue 00 KBaJIPATHOT'O KOPHS U3 YMCIIA,
KBanpathsie UPpaAIMOHATIEHOM YHCIIE. apu(MeTUYECKOTo KBaJpPaTHOTO KOPHSI.




T€OMETPUUYECKUX U (PU3UIECKUX (POPMYIL.
BbIunciaTs 3HaYeHUs BBIPAXKCHUM,
coJiepKalliX KBaJpaTHbIE KOPHU,
UCTOJB3Ys PU HEOOXOIUMOCTH
KanpKynaTop. Mcnonp30Bath B X0/
pelieHus 3a/1a4 3J€MEHTapHbIE
MIPEJICTaBJICHHUSI, CBSA3aHHbIE C
NpUOIMKCHHBIMY 3HAYEHUSIMHU BEJTUYMH.
3HAKOMUTHCS C UCTOPHUEN pa3BUTHUS

MaTeMaTHKU
Yucna u CreneHs C 1eJIbIM DopMyJIUPOBATH ONPEICIICHUE CTEIIEHU C
BbIUUCIIEHUs. | noka3areneM. CtaHnapTHas LEJIBIM [TOKa3aTeIIeM.
Crenens c 3anuch ymncia. Pazmepsl [IpencraBnsaTh 3anuch OONBIIMX U MAJIBIX
LEJIBIM 00BEKTOB OKPY’KAIOIIEr0 YHCceNl B CTAHJApPTHOM BUJIE.
[I0Ka3zarejaeM | Mupa (OT 3JIEMEHTapHBIX CpaBHMBATH YHCIIA U BETUYHHBI,
(7 3) YacTUI] 10 KOCMHUYECKUX 3allMCaHHbIE C MCII0JIb30BAaHUEM CTETIEHU
00BEKTOB), TUTEIILHOCTh 10.
IPOLIECCOB B OKPY’KaIOLIEM Mcnonb30BaTh 3aKch YHUCEI B
mupe. CBOHCTBa CTENEHHU C CTaH/IapTHOM BUJE /ISl BBIPAXKEHUS
LeJIBIM [TOKa3aTeseM pa3smMepoB 0OBEKTOB, AITUTEILHOCTH
IIPOLIECCOB B OKPY’KAIOLIEM MHpE.
dopMynupoBaTh, 3aIUCHIBATH B
CHMBOJIMYECKOH popme U
WITIOCTPUPOBATh IPUMEPAMHU CBONCTBA
CTENEHHU C LEJIBIM I10Ka3aTeIeM.
IIprMeHATH CBOMCTBA CTENIECHU IS
peoOpa30BaHus BhIpAKEHHH,
COJIEpIKallMX CTEIEHH C LEJIbIM
nokasareseM. BhInoyiHATh 1elCcTBUS ¢
YHCJIaMU, 3alIUICAHHBIMU B CTaHJapPTHOM
Bujie (YMHOXEHHUE, JIelIeHne, BO3BEJICHHUE
B CTCIICHB)
Anrebpanueck | KBagpaTHbiil TpeXuiieH. Pacrnio3HaBaTh KBaipaTHBIN TPEXUJIEH,
ue Paznoxenue kBagpaTHOTO YCTaHaBJIMBaTh BO3MOKHOCTb €T0
BBIpKEHUS. TPEXUYJIeHa Ha MHOKUTEIN Pa3yIoKEeHUs] Ha MHOXKHTEIH.
KBanpatuslii PackianpiBaTh Ha MHOKUTEIN
TPEXWIECH KBaJIpaTHBIN TPEXUJIEH C
(GR)) HEOTPHULATENbHBIM TUCKPUMHUHAHTOM
AnrebOpandeck | AnreGpandeckast ApoOb. 3anuceIBaTh ANredpandeckue BhIpaKEeHUS.
ue JlonmycTumble 3HaUSHUS HaxonuTe 06nacTh onpenenaeHus
BBIpKCHUSI. NIEPEMEHHBIX, BXOISIINX B paMOHAIFHOTO BRIpKEHUS. BBIOTHATH
Anrebpanueck | anreOpanyeckue YHCJIOBbIE MOJICTAHOBKU M BHIYUCIIATD
ast 1po0b BbIpaxkeHUs1. OCHOBHOE 3HaYeHHe JIpoOH, B TOM YHUCIIE C TOMOIIbIO
(159) CBOWCTBO anredpanyeckon KaJIbKYJIATODPA.

npobu. CokpaieHue
Ipooeii.

CrnoxeHue, BBIYNTaHUE,
YMHOXEHUE U JICIICHNE
anredpandeckux Ipooei.

[Tpeobpa3zoBanue
BBIp)KEHUI, CoJIepkKaIIUX

DopMyJIMPOBAaTE OCHOBHOE CBOWCTBO
anreOpanyeckoit 1poOH U MPUMEHSTH €ro
TSt IpeoOpa3oBaHust IpoOeH.

BeinonsaATe AefcTBHS ¢ anreOpandecKuMu
npoosimu. [IpumensaTs npeoOpa3zoBaHus
BBIPQKEHUH [T peleHns 3ajau.

BeipaxaTs iepeMeHHbIe U3 HopMyI




anreOpanveckue apoou

(pusmueckux, reOMEeTPUIECKHX,
OTIHCHIBAIOIINX OBITOBBIC CUTYAIHH )

YpaBHeHuUs 1
HEPABCHCTBA.
KBagparusie
YPaBHEHHUS
(154)

KBanpaTtHOoe ypaBHeHue.
Henonnoe kBaapaTHOe
ypaBHeHue. Popmyiia
KOpHEeH KBaJipaTHOTO
ypaBHeHus. Teopema Buera.
Peuienue ypaBHeHuUi,
CBOJALIMXCS K KBaJJPATHBIM.
[Ipocreitmme qpoOHO-
paloHaIbHbIE YPaBHEHUS.
Pemennie TekcTOBBIX 33124 C
MOMOIIIbIO KBaIPATHBIX
ypaBHEHU M

Pacno3naBaTh KBaJpaTHbIEC YPABHEHHUS.
3anuceiBaTh GOPMYITy KOpHEH
KBaJIpaTHOI'O YPAaBHEHUS; PEILIaTh
KBaJIpaTHbIC YpaBHEHUS! — MOJHbIC U
HEIOJIHBIE.

[IpoBoAUTH MpoOCTENIIINE UCCIIETOBAHUS
KBaJPaTHBIX YPaBHEHUM.

Pemarb ypaBHEeHUs, CBOASILINECS K
KBaJIpaTHbBIM, C [IOMOIIBIO
npeoOpa3oBaHMK U 3aMEHOM TIEPEMEHHOM.
Habmro1aTe 1 aHaIM3UpPOBATH CBA3b
MEXy KOPHAMH B KO3(PPHUIIMeHTaMu
KBaJIpaTHOI'O YPaBHEHUSI.
dopmynupoBaTh Teopemy Buera, a Takxke
00paTHYIO TeOpEMY, IPUMEHATH 3TH
TEOPEMBI JIsl PEIICHUS 3a/1a4.

Pemats TekcTOBBIE 3a/1aUn
anredpandeckuM crnocoOoM: NepexouTh
OT CJIOBECHOH (pOPMYIMPOBKH yCIOBHUS
3aJja4M K anreOpanyeckoil MoJenu myTeM
COCTaBJICHUS] YpaBHEHUS; peliaTh
COCTaBIIEHHOE YpaBHEHUE;
MHTEPIPETUPOBATH PE3YNbTaT.
3HAKOMUTBHCS C UCTOPHEH pa3BUTHUS
anreopsl

YpaBHeHus u
HEPaBEHCTBA.
Cucremsl
ypaBHEHUH
(13 9)

JInneliHoe ypaBHEHHE €
JBYMsI IEPEMEHHBIMU, €TI0
rpaduK, IpUMEpHI PEIICHUS
YPaBHEHHUH B LIENBIX YUCIIAX.
Pewmenne cucreM nByx
JIMHEUHBIX YPABHEHUN C
JIBYMsI IIEPEMEHHBIMHU.
IIpuMmepsl peleHus: CUCTEM
HEJIMHENHBIX YPAaBHEHUH C
JBYMSI [IEPEMEHHBIMU.
I'padpuueckas
MHTEPIIPETALNS YPABHEHHUS
C ABYMs IIEPEMEHHBIMU U
CUCTEM YPaBHEHUH C IBYMs
[IEPEMEHHBIMM.

Pemenne TekcTOBBIX 3a7a4 C
IIOMOILIBIO CUCTEM
ypaBHEHUU

Pacrio3naBaTh JTMHENHBIE YPABHEHUS C
JIBYMsI [IEPEMEHHBIMU.

Crtpoutb rpaduku JUHEHHBIX YPAaBHEHUH,
B TOM YHCJIE UCTIONB3Ys LIUPPOBBIE
pecypcsl. Paznnuath napajuiesibHbIE U
IEPECEKAIOIIMECS NPAMBIE 110 UX
YpaBHEHUSIM.

Pemrars cucremsl 1BYX JTUHEUHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU
MIOJICTAHOBKOM U CIIOKECHUEM.

Pemate nmpocreimmne cucTeMbl, B KOTOPBIX
OJIHO U3 YPaBHEHUI HE SIBIISAETCS
JIMHEWHBIM.

[TpuBOAUTE TpaduUECcKyIO
MHTEPIIPETALMIO PELICHHs YPaBHEHHUS C
JBYMsI IEPEMEHHBIMU U CUCTEM
YPaBHEHHUH C IBYMS IEPEMEHHBIMH.
Penrate TEKCTOBBIE 3a1aUn
anreOpanyeckuM crocooom

YpaBHeHus u
HEPABEHCTBA.
HepaseHnctBa

YuciioBble HEPABEHCTBA U
MX CBOMCTBA.
HepaseHnctBo ¢ ogHON

®opMyIUPOBATH CBOMCTBA YUCIOBBIX
HEPABEHCTB, WIIIOCTPUPOBATH UX Ha
KOOPJWHATHOW MPSIMOiA, T0Ka3bIBaTh




(12 9)

nepeMeH- Hol. JInHenHbIe
HEPABEHCTBA C OJTHOU
MIEPEMEHHOM U UX PEIICHUE.
Cuctembl TUHEHHBIX
HEPaBEHCTB C OJIHOU
IIEPEMEHHOM U UX PEIICHHUE.
H3o06paxenue pemeHus
JIMHEHHOT O HEPABEHCTBA U
MX CHUCTEM Ha YHCIIOBOU
PAMO

anreOpanvecKy.

IIpuMeHATH CBOMCTBA HEPABEHCTB B X0OJI€
pelIeHns 3a1a4.

Pemate TuHENHbBIE HEPABEHCTBA C OJJHON
HEPEMEHHOM, N300pakaTh peleHue
HEPaBEHCTBA HA YUCIIOBOU IPSMOM.
Pematb cucremMbl TMHEWHBIX HEPABEHCTB
M300paxkaTh pEeUICHUE CUCTEMBI
HEpPABEHCTB HAa YUCJIIOBOU MPsIMOMH

@yHKIUN.
OcHoBHBIE
noHATHS (5 1)

[onsarue GpyHKIMH.
O0nacTp onpeneneHus u
MHOXECTBO 3HaYCHUN

Hcnonb30Bath GyHKINOHATBHYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY.
Bbruucnsate 3HaueHus QyHKIUH,

GyHKIIHH. 3aJIaHHBIX opMynamMu (Tipu
Crioco0b1 3a1aHus HE00XOIMMOCTH UCIIOIb30BaTh
GYHKIIHA. KaJIBKYJIATOP); COCTABIISATH TaOIUIIBI
3HAYCHUH QYHKITUH.
OyHKIUU. ['paduk pyHkuun. Ctpouts 1o Toukam rpapuku GyHKIHH.
Yucnossle CpoiicTBa (yHKINU, HX OnuceiBaTh CBOMCTBA (PYHKIIMM Ha OCHOBE
¢dbyskun (9 4) | oToOpaxkeHNe Ha rpaduke e¢ rpa)UueCcKOro MpeaCTaBICHUS.

YUreHue u nocTpoeHue
rpadukoB QyHKIIMIA.
[Tpumeps! rpaduxos
(GyHKLUH, OTpakaroLINX
peanbHBIe TIPOLIECCHI.
DyHKIUY, ONHUCHIBAIOIIUE
OpSMYIO U 00paTHYIO
IPONOPLHUOHATIBHBIE
3aBHCUMOCTH, UX IpauKH.
['unepOona.

I'paduk pyHKIHE y = X2,
®ynxmmn y =x2,y = X5,
y=x,y=Ix1
rpaguyuecKoe peueHue
YpaBHEHUH U CUCTEM
ypaBHEHUU

Hcnonp30Bath (hYHKITMOHATBHYIO
TEPMHHOJIOTHIO U CHMBOJIUKY.
HccnenoBarh npumepsl rpapukos,
OTpaXkaroIlUX peajbHbIEC IPOLECCH U
SBJICHUS.

ITpuBOIUTE IPUMEPBI IPOLIECCOB U
SBJICHUM C 3aJJaHHBIMH CBOWCTBaMHU.
Hcnonb30BaTh KOMIIBIOTEPHbBIE
IPOTPaMMBI [T TOCTPOEHHSI Tpa)uKoB
GyHKIUI 1 U3y4eHHs UX CBOWCTB
Haxoauts ¢ momoisio rpaduka GpyHKIUN
3HAYEHHUE OJHON U3 PACCMATPUBAEMBIX
BEJIMYMH 110 3HAYCHHIO JIPYTOH.

B HecnoxHbBIX cllydasx BbIpakaTb
(dhopMyIoit 3aBUCUMOCTD MEXTY
BEJIMYNHAMU.

OnuceIBaTh XapakTep U3MEHEHUS OJTHOM
BEJIMYMHBI B 3aBUCUMOCTH OT U3MEHEHUS
JIpyroii Pacno3HaBars BBl H3y4aeMbIX
¢bynkuunii. [TokaszpBaTh cXeMaTHUECKU
M0JIO’KEHNE Ha KOOPAWHATHON MJIIOCKOCTH
rpaduKoB GpyHKIHI Buga: y = X%, Y = X3, y
=X,y =Ix 1. Ucnnonp30Bath
(GyHKIIMOHAIbHO-TpaduyecKue
IIPEJICTaBICHUS JUIsl pELIEHUS U
HCCIIEIOBAHUST YPABHEHHUI U CUCTEM
ypaBHeHMH. [IpuMeHsTh IudpoBbIE
pecypchl AJisi OCTPOEHUs rpauKoB
byHKIUI

[ToBTOpEeHue n
00001IeHHE
(6 9)

IToBTOpEHKE OCHOBHBIX
MOHSITUI U METOJIOB KypPCOB
7 u 8 xj1accoB, 0000IIECHNE

Br16upaTh, npuMeHsTh, OLIEHUBATh
CHoCcOOBI CpaBHEHUSI YMCEl, BHIYMCIEHUH,
npeoOpa3oBaHuil BbIpaXKEHUM, peleHus




3HAHUHI

YpaBHEHUU.
Ocy1ecTBIsSITh CAMOKOHTPOJIb

pe3yJsibTaTa BIYUCICHUH,
npeoOpa3oBaHMi, TOCTPOCHUM.
Pemate 3a1auun u3 peanbHOM KU3HH,

peuieHus 3a1a4 u3 Jpyrux npeaIMeroB.

BBI6I/IpaTB CIIOCOOBI PCUICHUA 3a/1a1un

BBINOJIHAEMBIX JIEUCTBUNA U CAMOIIPOBEPKY

IIPUMEHATH MAaTEMAaTHYCCKUEC 3HAHUA I

Pemartp TeKCTOBEIC 3a/la4u, CpaBHUBATDb,

9 kuacce (102 yaca)

DNEeKTPOHH
Ha3zBanue BIC
OCHOBHBIE BUJBI I€ITEILHOCTH uudpoBbIe
pasncna OCHOBHOE cOJIepKaHHe (wachp
(TeMBbI)(4HCIIO 00yJaronuxcs oOpazoBare
qaCQB) JILHEIE
pecypcehl)
Yucaau Pammmonanbsueie yucna, Pa3BuBath npeacTaBiaeHus O YUCIax: OT
BBIUUCIIEHUSL. HMppaMOHATILHBIE YHCIA, MHO’KECTBa HAaTYpaJIbHBIX YHCEI 10
JIeHCTBUTEIIbH | KOHEYHBIC U OCCKOHCUYHBIC MHOYKECTBA JIEHUCTBATEIBHBIX YUCEIL.

pic yncia (9 u)

JECSITUUHBIE TPOOH.
MHOXkecTBO
JEHUCTBUTEIIbHBIX YUCEN;
JEHCTBUTENBHBIEC YMCIIA KaK
OECKOHEUHbIE 1eCATHUHBIE
npobu. Bzaumuo
OJIHO3HAYHOE COOTBETCTBHE
MEX/1y MHOYKECTBOM
JEUCTBUTENBHBIX YUCET U
MHO>KECTBOM TOYEK
KOOPAMHATHOU IIPSIMOIA.
CpaBHEHHE IEUCTBUTEIBHBIX
qucen, apupMeTHIecKue
JIEUCTBUSA C
JEHUCTBUTEIbHBIMU YUCIIAMH.
[IpubnmxeHHOe 3HaUeHNE
BEJIMYUHBI, TOYHOCTH
npuOmkenus. OKpyriieHHne
yucen. [Ipukuaka u oleHka
pEe3yJIbTaTOB BEIYMCIICHUN

O3HAaKOMHTBCS C BO3MOKHOCTBIO
MPECTaBICHUS JEHCTBUTEIBHOTO YHCIIA
KaK OCCKOHEYHOM JIECATUYHOMN IpoOH,
MPUMEHSATD JIECATUYHBIC MPUOTKCHUS
palMOHANBHBIX U UPPALMOHATBHBIX
YHCe]L.

N300paxaTh 1eHCTBUTENbHBIE YHCTa
TOYKaMH KOOPJAMHATHOU IIPSIMOM.
3anuceiBaTh, CPABHUBATh U
YIOPSIOYMBATH ACHCTBUTEIbHBIC YHCTIA.
BoInonHATh, coueTast yCTHbIE U
MUCbMEHHBIE TPUEMBI, apU(PMETHIECKHE
JIEMCTBUSI C pallMOHAIBHBIMH YHCIIAMU;
HAaXOJHTh 3HAUCHHUS CTCIICHEH C ICIBIMU
MOKAa3aTeNsIMU U KOPHEH; BBIYUCIATh
3HAYEHMSI YUCITOBBIX BHIPAKCHHIA.
[TonyunTs pencTaBieHUE O 3HAYUMOCTH
JICUCTBUTEJIBHBIX YUCEI B MPAKTUYECKOMN
JIeITeIIbHOCTH YeIIOBEKa.
AHaM3UPOBATh U JIeTaTh BBIBOJIBI O
TOYHOCTH NMPHOIMKEHUS
JIEHCTBUTEIILHOTO YUCJIA TPU PEIICHUH
3ana4y. OKpyriasTh JeHCTBUTEIbHbIE
YHUCJIa, BBITOTHATH IPUKUIKY PE3yJIbTaTa
BBIYMCIICHHM, OLIECHKY 3HAYEHU
YHCIIOBBIX BBIPAKEHU. 3HAKOMUTHCS C
UCTOpUEH pa3BUTHUSI MATEMATUKHU




YpaBHeHus u
HEpaBEHCTBA.
YpaBHeHus ¢
OJHOM
MepEMEHHOMN
(14 )

JIuHeitHOE ypaBHEHUE.
Pewenne ypaBHeHui,
CBOSIIMXCS K JINHEUHBIM.
KBanpaTtHOe ypaBHeHue.
Pemienue ypaBHeHui,
CBOJALIUXCS K KBAJPaTHBIM.
bukBanpaTHbie ypaBHEHUS.
[Ipumepsl perieHus
YpaBHEHUU TPEThEU 1
YETBEPTOM CTEeNEHEN
pa3IoKEHUEM Ha
MHOXUTENH. Pemenne
JTPOOHO-pallMOHATBHBIX
ypaBHeHUU. Pemenue
TEKCTOBBIX 3a7a4
anredpandeckuM MeTOA0M

OcBauBaTh, 3alIOMUHATHh U TPUMEHSITh
rpaduueckre METO bl TIPH PEIICHUN
ypaBHEHUH, HEPABEHCTB U UX CUCTEM.
Pacnio3naBath 11e1bIe U JPOOHBIE
YpaBHEHHUS.

Pewrars nuHeliHbIE U KBapaTHbIE
ypaBHEHUS, YPaBHEHUS, CBOJIAIIMECS K
HUM, [IpOoCcTenme ApoOHO-
palMOHAIbHBIC YPABHEHUS.
[IpenyiaraTh BO3MOXKHBIE CIIOCOOBI
peIIeHUs TEKCTOBBIX 3a71a4, 00CYKIaTh
WX W peniaTh TEKCTOBbIC 3a1a4M Pa3HbIMU
crocobaMu.

3HAKOMUTHCS C UCTOPUEH Pa3BUTHUS
MaTeMaTHKU

VYpaBHeHus u
HEpaBEHCTBA.
Cucremsl
ypaBHEHUH

(14 )

JIuHeiiHOE ypaBHEHUE C
JBYMsI IEPEMEHHBIMU U €T0
rpaduxk.

Cucrema 1ByX JTUHEHHBIX
ypaBHEHUH C IBYMs
IIEPEMEHHBIMU U €¢
peuienue. Pemenue cucrem
JIBYX YPaBHEHHH, OJTHO U3
KOTOPBIX JIMHEHWHOE, a
JIPYroe — BTOPOM CTEIECHH.
I'paduueckas
MHTEPIPETAIMS CUCTEMBI
YPaBHEHUN C ABYMs
nepeMeHHbIMH. Pemienue
TEKCTOBBIX 3aau
anredpanvdeckuM crnocooom

OcBauBaTh U NPUMEHATH MPUEMBbI
pEIIEHUs] CUCTEMBI ABYX JIMHEHHBIX
YpaBHEHUI C ABYMS IEPEMEHHBIMU U
CUCTEMBI JIByX YPaBHEHHI, B KOTOPBIX
OJIHO YpaBHEHHE HE SIBISETCS TUHEHHBIM.
Hcnonp3oBath (QyHKIMOHAIBHO-
rpaduyeckue NpeCTaBICHUs IS
pEeIlIeHUs U UCCIIEOBAHNS YPaBHEHUN U
CUCTEeM. AHAIM3UPOBATH TEKCTHI 33]1a4,
pemarp ux aaredpandecKuM crocooom:
MEPEXOAUTH OT CIIOBECHOM
(bOpMYyIHUPOBKH YCIOBUS 3a/1a4H K
anredpandecko MoeIu MyTeM
COCTaBIICHUS CHCTEMbI YPaBHEHHUIA;
peliaTh COCTaBICHHYIO CUCTEMY
YpaBHEHUI; UHTEPIIPETUPOBATH
pe3ynbTaT. 3HAKOMUTBCS C UCTOpUEN
pa3BUTHS MAaTEMATHKHU

YpaBHeHUd U
HEPaBEHCTBA.
Hepasencrpa
(16 u)

UucnoBble HEPABEHCTBA U UX
CBOIICTBA.

JIuHeliHbIe HEPABEHCTBA C
OJIHOM MEPEMEHHON U UX
peLieHue.

CucTeMbl TMHEHHBIX
HEPABEHCTB C OJJHOM
IIEPEMEHHOM U UX pELICHUE.
KBagparHbsle HepaBeHCTBA U
UX pEelIeHHUE.

I'paduueckas
WHTEpIpeTaIs HEPAaBEHCTB
Y CHUCTEM HEPABEHCTB C
JBYMSI IEPEMEHHBIMU

Yurare, 3alIKMCHIBATh, IIOHNMATh,
MHTEPNPETUPOBATh HEPABEHCTBA;
MCII0JIb30BaTh CUMBOJIUKY U
TEPMHUHOJIOTHIO. BBITIOTHATH
npeoOpa3oBaHUs HEPABEHCTB,
WCIIOJIB30BATh ISl IPE0Opa3oBaHUs
CBOMCTBA YUCIIOBBIX HEPABEHCTB.
Pacno3HaBaTh JIMHEHBIE U KBaJApaTHbIE
HepaBeHCTBA. Pemate nuHeiHbIe
HEPaBEHCTBA, CUCTEMBI JIMHEIHBIX
HEPABEHCTB, CUCTEMbI HEPABEHCTB,
BKJIFOYAIOLIUX KBAJpaTHOE HEPABEHCTBO,
U pelaTh ux; 00CYXAaTh MOJYICHHbBIC
peLeHus.

N3o0pakath pelieHrne HepaBEeHCTBA U
CHUCTEMBbI HEPABEHCTB HA YMCIOBOU
MIPSIMOM, 3aITMCHIBATh PEIICHHE C
IMOMOILIBIO CHUMBOJIOB.

Pemrars kBagpaTHbIE HEPABEHCTBA,
UCTIONB3YS rpaduvecKie MpeaCTaBICHUSI.




OcBanBaTh U TPUMEHATh HEPABEHCTBA
IIPU PELICHNUHU Pa3JIMYHBIX 33/1a4, B TOM
YHCJIE MPAKTUKO-OPUEHTUPOBAHHBIX

DOyHKIUU KBanparnunas pynkmus, e¢ | Pacmo3HaBath BUABI H3y4aeMbIX
(16 u) rpaduK U CBOMCTBA. (byHKUNH; WILTIOCTPUPOBATH
[Tapabo:na, KoopIuHATHI CXEMaTHUYECKH, OOBSICHITH PACIIOIOKEHHE
BEPILIMHBI TapaboIbl, OCh Ha KOOPJMHATHOU TIOCKOCTH IpauKoB
CHMMETpPHH T1apadoIbI. byukuui Buga: y = kX, y = kx + b, y = k/x,
Crenennble QyHKIIMH C y=axt,y=axt,y=x,y=IxIs
HATYpaJIbHBIMH 3aBUCUMOCTH OT 3HAYCHHI
[IOKa3aTessiMu 2 U 3, Ux K03 PHUIIUEHTOB;
rpadMKu U CBOMCTBA. OIKCHIBATH UX CBOWCTBA.
I'paduku GyHkmii: y = KX, Pacrnio3HaBaTh KBaIpaTUYHYIO (PYHKIIUIO
y=kx+b,y=kIx,y=ax?, | no ¢popmyie. [IpuBoaUTH IPUMEPHI
y=axdy=xy=1Ixl KBaJpaTUYHBIX 3aBUCUMOCTEN U3
peanbHOM JKU3HU, PU3UKH, TCOMETPHH.
BbsiBisATE 1 060011aTH 0COOEHHOCTH
rpaduKa KBaApaTHIHOH QYHKINH y = ax?
+bx +c.
Ctpoutb 1 n300paxkatb CXeMaTUYECKU
rpaduKu KBaAPATHYHBIX (DYHKITHIA,
3a7aHHBIX GOPMYJIaMHU BHA Y = ax>, Y =
ax?+q,y=a(x +p)>, y=ax?+bx +c.
AHaJIM3UPOBATH M TPUMEHSTH CBOICTBA
M3y4eHHBIX (DYHKIMA IJIs1 KX TIOCTPOCHUS,
B TOM YHCJIC C IOMOIIBIO IU(POBBIX
pecypcoB
Yucnossie [TonsiTre yucnoBoit OcBauBaTh U NPUMEHATH UHICKCHBIC
MIOCJIEIOBATEN | TTOCIIEOBATEILHOCTH. 0003HaYECHHSI, CTPOUTH PEUEBbIC
pHOCTH (15 1) | 3amanue BBICKa3bIBaHUS C UCIIOJIH30BAHUEM
MOCTIeIOBATEIbHOCTH TEPMUHOJIOTHH, CBSI3aHHOH C MMOHITHEM

PEeKyppeHTHOH GopmyIioii u
dhopmyoit N-To wieHa.
Apudmernueckas u
reOMeTpUYECKast
nporpeccuu. PopMmyIisl N-ro
YyJieHa apu(METHIECKON U
F€OMETPUYECKON
IIPOTPECCUM, CYMMBI IIEPBBIX
N YWICHOB.

N3o0pakeHune 4ieHOB
apu(pMeTHUECKON 1
r€OMETPUYECKON ITPOrPECCUI
TOYKaMH Ha KOOPJMHATHOU
IIJIOCKOCTH. JIMHENHBIN 1
SKCIOHEHIIMAIbHBIN POCT.
CnoskHbIE TPOLIEHTHI

IIOCJIE0BATEIBHOCTH.
AHanmu3upoBath GopMyiry N-ro ujaeHa
IIOCJIE0BATENBHOCTH WK PEKYPPEHTHYIO
(bopMyIy U BBIYMCIIATH YJIEHBI
[IOCJIE0BATENBHOCTEN, 3alaHHBIX ATUMU
dbopmynamu.

VYcTaHaB/IMBaTh 3aKOHOMEPHOCTD B
MIOCTPOECHUHU MOCIIEA0BATENbHOCTH, €CIITU
BBIIMCAHBI TIEPBHIE HECKOJIBKO €€ YJICHOB.
Pacnio3naBath apudmernyeckyro u
reOMETPUUYECKYIO IIPOIPECCUH TTPU
pa3HbIX criocobax 3agaHus. Pemarh
3aJ1a4M C UCIOJIb30BaHUuEM (OopMYI N-TO
yieHa apudMeTnueckon u
T€OMETPUUYECKON MTPOTPECCUM, CYMMBI
nepBbIX N wieHoB. M300paxarh 4jeHbI
MOCJIEI0BATEIbHOCTH TOYKAMU Ha
KOOPAWHATHOW IIOCKOCTH.
PaccmaTpuBath mpuMepsl POLIECCOB U
SABJICHUM U3 PEAIbHOU KU3HH,
WUTIOCTPUPYIOIINE U3MEHEHHE B
apu(MeTHYECKON MPOrpeccui, B




r€OMETPUYECKON TPOTPECCHH;
n300paxkaTb COOTBETCTBYIOLINE
3aBHCUMOCTH rpaduuecku. Pemars
3a/1auu, CBA3aHHBIE C YUCIOBBIMU
[IOCJIEI0BATEIbHOCTSIMU, B TOM YHCIIE
3aJ1a4M U3 peajJbHOW KU3HU C
UCIIOJIb30BaHUEM ITU(PPOBBIX TEXHOIOTHMA
(9MEKTPOHHBIX TaOIHIL, TpadUIECKOTO
KaJbKYJIATOpA U T.11.). Pemiate 3aaun Ha
CJIOKHBIE TIPOLIEHTHI, B TOM YHUCJIE 3a1a4U
U3 pealIbHOM MPaKTUKH (C
UCIIOJIb30BaHUEM KaJIbKYJIATOPA).
3HAKOMUTBHCS C UCTOPUEN pa3BUTHUS
MaTeMaTUKHU

IToBTOpEHME,
0000111eHHE,
CHCTEeMAaTH3all
WSl 3HaHWH 1
(18 9)

Hucna u BIYUCICHUS
(3amucek, cpaBHEHHE,
JIEACTBUSA C
JEHCTBUTENBLHBIMU YUCIIAMH,
YHCIIOBas TIPsIMast;
MPOLIEHTHI, OTHOIICHHUS,
IIPOIIOPLIMHU; OKPYTJIEHUE,
npUOIKEHNE, OLICHKA;
pelIeHre TEKCTOBBIX 33134
apu(pMETUYECKHM CIIOCOOOM)
AnreOpaundeckue
BBIPAXKEHUS
(mpeobpazoBaHue
anredpandecKux
BBIPXKEHUH, TOMTYCTUMbBIE
3HAYEHUS)

Oyukuuu (MOCTPOCHUE,
CBOMCTBA N3yYEHHBIX
¢byHKIMR; Tpaduueckoe
penieHne ypaBHEHUN U X
CUCTEM)

OnepupoBaTh NOHATUSAMHU: MHOXKECTBO,
IIOJIMHO>KECTBO, OIIEPALUU HaJl
MHO’KECTBAaMU; UCIIOJIb30BaTh
rpapuuecKoe MpeCTaBIeHHEe MHOXKECTB
JUISL OIMCaHUsI peasIbHbIX MIPOLIECCOB U
ABJICHUH, IPY PELICHUU 3a/1a4 U3 IPYTuX
y4€OHBIX IPEIMETOB.

AKTyanu3upoBaTh TEPMUHOJIOTHIO U
OCHOBHBIE JICHCTBUS, CBSI3aHHBIE C
YHCJIaMU: HAaTYPaJIbHOE YUCIIO, IPOCTOE U
COCTaBHOE YHucIa, JeIMMOCTb
HaTypaJIbHBIX YHMCEJl, IPU3HAKU
JEIUMOCTH, LIE€JI0€ YUCII0, MOYJIb YHCIIA,
OOBIKHOBEHHAs U JACCATUYHAS APOOH,
CTaHJApTHBIN BUJ YNCIIA,
apu@MeTHUecKuil KBaJipaTHbI KOPEHb
BhINOIHATE A€lCTBUSA, CPABHUBATD U
YIOPSAOYUBATH YUCIIA, IPEICTABIST
YKCJIa Ha KOOPAUHATHOU MIPSIMOH,
OKpPYTJISATh YHMCIIA; BBIOIHSITH NPUKUAKY
Y OLIEHKY p€3yJbTaTa BEIYUCICHUI.
Penrath TEKCTOBBIE 3a1aUn
apudmeTHueckuM criocooom. Pemarte
[IPAKTHYECKHE 3a/1a4M, COJIepKaIe
IIPOLIEHTHI, JOJIH, YaCTH, BBIPAXKAIOILNE
3aBHCHUMOCTH: CKOPOCTb — BpeMS —
paccTosiHue, lIeHa — KOJIMYECTBO—
CTOUMOCTb, 00bEM PabOTHI — BpEMs —
IIPOU3BOJUTENIBHOCTD TPYAA.

Pa30uparh peasibHbIe )KU3HEHHBIE
CUTYyalluu, GOPMYIHPOBAThH UX HA S3bIKE
MaTeMaTHKH, MaTeMaTH4YEeCKHil anmapar,
MHTEPIPETUPOBATH PE3YNIbTAT
OnepupoBaTh MOHATUSAMU: CTETIEHD C
LEeJIBIM TTOKa3aTeseM, apuMeTHIECKHU
KBaJIpaTHbI KOPEHb, MHOTOUJIEH,
anredpandeckas qpo0b, TOXKJIECTBO.
BEImoHATE OCHOBHBIE JICHCTBUS:
BBINOJIHATH PacueThl O opMysIaMm,




npeoOpa3oBHIBATH IIEJIbIEC, TPOOHO-
paIroHaTbHBIC BRIPAKCHUS U BEIPAKCHUS
C KOPHSAMH, PEaTU30BbIBATh Pa3I0KEHUE
MHOTO4JIeHa Ha MHOKUTEJH, B TOM YHUCJIE
C UCMOJIb30BaHUEM (POPMYIT Pa3HOCTH
KBaJIpaToOB U KBaJlpaTa CyMMbI U
Pa3HOCTH; HAXOUTh JIOIYCTUMBIE
3HAYEHUs TIEPEMEHHBIX JUIs JPOOHO-
palMOHAIBHBIX BBIPAKEHHM, KOPHEH.
MonenupoBaTh ¢ OMOIIBI0 GopMyI
pealIbHbIE MIPOLIECCH] U SBJICHUS.
OnepupoBaTh MOHATUSAMU: QYHKIIHS,
rpaduk GyHKIMH, HYJIU QYHKINH,
MIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA,
IPOMEXYTKH BO3pacTaHMsl, yObIBaHUS,
HauOoJIbIlIee U HAMMEHbIIEe 3HAaUCHUS
¢byHKUIMU. AHATM3UPOBATH, CPABHUBATD,
o0cyxaaTh cBolicTBa (DYHKUUN, CTPOUTH
ux rpaduku. OnepupoBaTh MOHITHIMH:
npsiMasi MPOTMOPIMOHATBHOCTh, 00paTHAas

PABOYASA ITIPOI'PAMMA YUYEBHOI'O KYPCA «I'EOMETPUS». 7-9 KIIACCBI

HEJIM U3YYEHNWA YYEBHOI'O KYPCA

«MareMaTHKy y’Ke€ 3aTeM y4UTb HaJ0, YTO OHA YM B IOPSJOK IIPUBOJIUTY, — IHCAJ BEIUKUN PYCCKHUM
yuenbli Muxaun BacuibeBuu JIomoHocoB. M1 B 3TOM cocTOUT 0J1HA U3 JIBYX Iiejiell 00y4eHHUs] T€OMETPUU Kak
COCTaBHOM YacTH MaTeMaTHK{ B IIKOJIE. DTOW L€ COOTBETCTBYET JOKa3aTelbHas JIMHUS MpPenoJiaBaHus
reomerpun. Crenys npeacTaBieHHON paboueil mporpamme, HaUMHAs C CEbMOI0 Kjlacca Ha YpoKax reOMeTpuu
oOyyaroluiicss y4yuTcs HPOBOAMTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTMYECKUE YMO3AKIIIOUEHUS,
JIOKa3bIBaThb MCTUHHBIE YTBEP)KIEHUS U CTPOUTb KOHTPIPHUMEPHI K JIO)KHBIM, IPOBOJUTH PACCYKIEHUS «OT
IPOTUBHOTO», OTJIMYaThb CBOWCTBA OT MPU3HAKOB, (HOPMYIMPOBATH OOpaTHBIC YTBEPXKACHUSA. YUEHUK,
OBJIQJICBIIMM UCKYCCTBOM paccyXk/1aTh, OyJeT MPUMEHSTh €ro U B OKpy»Katoleil xu3Hu. Kak nucan reomerp u
nenaror Urops ®enoposuy llapeiruy, «IroapsMu, IOHUMAKOIIUMU, YTO TAKOE JOKA3aTEIbCTBO, TPYAHO U JAAXKe
HEBO3MOKHO MaHUIYJIUPOBaTh». 11 B 3TOM COCTOUT Ba)KHOE BOCIUTATEIBHOE 3HAUYCHNUE U3YYECHHS T€OMETPHH,
IPUCYIIIEE MMEHHO OTEYECTBEHHOM MaTeMaTH4eCKOM IIKojge. Bmecrte ¢ TeM aBTOpBl MPOrpaMMBbI
NPEJOCTePEraT YUUTEeNs OT M3JIUIIHEro (opManu3ma, OCOOEHHO B OTHOLIGHMM Hayal M OCHOBAaHUH
reomerpun. @pannys3ckuii matematuk JKaH /[penoHHE MO 3TOMYy HOBOAY BbICKazaics Tak: «UTo Kacaercs
JIeTUKAaTHOM TpOOJIeMbl BBEIEHUS «aKCHOM», TO MHE KaXKEeTCs, YTO Ha MEPBBIX MOpax HY)KHO BOOOIIe U30erath
IIPOU3HOCUTH €aMO 3TO ¢10BO. C Ipyroi ke CTOPOHBI, HE CIENyeT YIIYCKaTh HU OJHON BO3MOKHOCTH JaBaTh
IPUMEpPHI JJOTUYECKUX 3aKIIIOUEHUH, KOTOpbIE Ky/la B OOJIbIIEeH Mepe, YeM Hesl aKCHOM, SIBJISIOTCS UCTUHHBIMU
Y €JMHCTBEHHBIMU JBUTATECIIIMU MATEMAaTUYECKOIO MBIIUICHUS.

BTtopoii 1ienpro u3ydeHnst TeOMETPUU SIBIISIETCS] HCIIOJIb30BAHNE €€ KAK MHCTPYMEHTA IIPU PEIICHUH KaK
MaTeMaTUYeCKUX, TaK M MPAaKTHUUECKUX 3aJlady, BCTPEYAIOIIMXCS B peaqbHOM kU3HU. OKOHUMBIIMN KypcC
Te€OMETPHUH IIKOJIBHUK JIOJDKEH OBITh B COCTOSIHUM ONPEAETUTh I'€OMETPUUYECKYI0 (Urypy, ONnHcaTh CIOBaAMU
JaHHBIA 4YepTEX WIM PUCYHOK, HAWTH IUIONIAJ(b 3€MEJbHOTO Yy4YacTKa, PAacCYUTaThb HEOOXOAUMYIO JUIMHY
OINITOBOJIOKOHHOTO Ka0eJsi Uiu TpedyeMble pa3Mephl rapaxka Jjisi aBTOMOOMIIA. DTOMY COOTBETCTBYET BTOpas,
BBIYMCIITEIIbHAS JIMHKUS B U3yYEHUU T'€OMETPUU B LIKoJe. JlaHHAs NpaKTU4YecKas JIMHUSA SBIISICTCS HE MEHEe
BaKHOH, yeM niepBasi. Em¢ [1naTon mpeanuceiBai, uto0sl «rpaxkaane [IpexkpacHoro ropoga HU B KOEM ciydae
HE OCTaBJsUIM T€OMETPHUIO, Bellb HEMAJIOBAXXHO JaXe MOOOYHOEe €€ NMpHUMEHEHHe — B BOEHHOM Jieje Ja,
BIIPOYEM, U BO BCEX HAyKax — JUIA JIYYLIEr0 WX YCBOEHMs: MbI BeIb 3HaeM, Kakasi OECKOHEYHas pa3HMLA
CyIIECTBYET MEXIY 4YEJIOBEKOM IIPUYACTHBIM K TE€OMETPUM M HENpHYacTHbIM». 11 3TOro yduremnto
peKOMeHIyeTcsl MOAOUpaTh 3aJaud MPAKTUYECKOrO XapakTepa Uil pacCMaTpPUBAEMBIX TEM, YUYHUTh JETei
CTPOUTHh MATEMAaTHYECKUE MOJEIN PEAIbHBIX XU3HEHHBIX CUTYallUH, IMPOBOJWUTH BBIUMCIEHUS W OLICHUBATH



aJICKBaTHOCTb TOJYYEHHOro pe3yibTaTa. KpailiHe BaXHO NOMUYEPKUBATH CBSI3M T€OMETPUU C JIPYTrUMU
npeaIMeTaMu, MOTHUBUPOBAaTh  HCMOJb30BaTh  OMpPENETICHHUs] TEOMETPUYECKUX (GUTYp U TOHSITHIH,
JEMOHCTPUPOBATh MPUMEHEHUE MOTYYCHHBIX YMEHUN B (DU3MKE U TEXHUKE. DTHU CBS3M Haubosee spKo BUIHbI
B TeMax «Bektopbl», «TpuronomMmerpuueckre cooTHOIIEHUs », «Metoa koopaunat» u «Teopema [Tudaropay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

CornacHo yueOHOMY MIaHy B 7—9 Kiaccax m3ydaeTcs y4eOHbIH Kypc «l eoMeTpusi», KOTOPBIH BKIIOYAET
CIICYIOIIE OCHOBHBIE pa3lelibl cofepkaHus: «[eomerpuueckne ¢GUrypsl M HX CBOMCTBa», «V3Mepenue
TEeOMETPUUECKUX BEIWYMHY», a Takke «/lekapToBbl KOOPIMHATHI Ha IUIOCKOCTH», «BekTophl», «/IBMKeHUs
wiockoct» U «IIpeodpazoBanus mogoOus».

VYueOHBIN IUIaH MpegycMaTpUBaeT M3ydeHHE I'eOMETpUH Ha 0a30BOM YpOBHE, MCXOAs M3 HE MeHee 68
y4eOHBIX 4acOB B yUeOHOM rojly, BCETo 3a Tpu roaa oOyueHust — He menee 204 yacos.

COJAEP)KAHME YYEBHOI'O KYPCA «'EOMETPUS»
7 xJiacc

Havansnele nonstusa reomerpun. Touka, npsmasi, OTpe30K, Jdyd. Yros. Bunasl yriios. Beprukaibasie u
CMeXHbIe yribl. buccekrpuca yrna. Jlomanas, MHOroyroipHuk. [lapamienbHOCTE M NEpIEHIUKYISIPHOCTD
IPSIMBIX.

Cummerpuunbsie  ¢urypsl. OCHOBHBIE CBOWCTBA OCEBOW CHMMETpHH. [IpuMepsl CHUMMETpUH B
OKPY’KaOILlEM MUDE.

OCHOBHBIE IOCTPOEHUS C IOMOILBIO LIUPKYJIS U JIMHEUKH.

TpeyronbHuk. BeicoTa, Menuana, Ouccekrpuca, ux cBoiicTBa. PaBHOOeApeHHBIM M paBHOCTOPOHHUI
TpeyroiabHUKU. HepaBeHCTBO TpEyroapHUKA.

CaoilicTBa ¥ IPU3HAKY paBHOOEPEHHOTO TpeyrojbHUKa. [Ipru3Haku paBeHCTBa TPEYTOJIbHUKOB.

CpoiicTBa M NpHU3HAKU NapauieabHbIX NOpsMbIX. CyMMa yrjaoB TpeyrojbHUKA. BHelIHue yribl
TPEYroJIbHUKA.

[IpsimoyronbHbIi TpeyroinbHUK. CBONCTBO MeIMaHbl MPSMOYIOJbHOIO TPEYroJbHUKA, POBENEHHON K
runorenyse. IIpu3Haku paBeHCTBA IPAMOYTOJIBHBIX TPEYTOJIBHUKOB. IIpAMOYTrOIBHBIN TPEYTOJIBHUK C YIJIOM B
30°.

HepaBencTBa B reoMeTpun: HEPAaBEHCTBO TPEYTOJIBHMKA, HEPABEHCTBO O [UIMHE JIOMAHOW, TEOpEMa O
OosbleM yrie u OoJblIel CTOPOHE TpeyroyibHUKa. [lepneHuKysp 1 HaKJIOHHAS.

I'eomerprueckoe MecTo TOYeK. buccekTpuca yria ¥ CEpeIMHHBIA IMEPHEHIUKYISP K OTPE3KYy Kak
TEOMETPUYECKHE MECTA TOYEK.

OKpyKHOCTb M KpYr, XOpJa U JIUaMeTp, UX CBOMCTBA. B3anMHOE pacmonoXeHUe OKPYKHOCTH U
npsimoii. KacatenbHast U cekyiiast K OKpy>KHOCTH. OKpY>KHOCTb, BIIMCAaHHAs B yroji. BrnucanHas u onucaHHas
OKPY’KHOCTH TPEYTIOJIbHHKA.

8 KJ1acc

UYersipéxyronpauku.  [lapamienorpamMM, e€ro nOpu3Haku M CBOMCTBA.  YacTHele — ciaydau
napaiesorpaMMoB (IPSMOYTOJIBHUK, poMO, KBajaparT), MX NPU3HAKU M CBOWCTBa. Tpamenus, paBHOOOKas
Tpaneuus, e€ CBOMCTBa U npu3Haku. [IpsmoyronpHas Tpanenus.

Meron yaBoeHust Mequansl. LleHTpanpHas cHMMeTpuUs

Teopema Paneca u Teopema 0 NPONOPLHUOHATIBHBIX OTPE3KAX.

Cpennue TMHUM TpeyTroabHUKA U Tpaneuuu. LleHTp macc TpeyronpHuKa.

[TonoOue TpeyroibHUKOB, kodduipeHt nogodus. [Tpusnaku nomoOust TpeyronbHUKOB. [Ipumenenue
000U NPH PEIIEHUH MPAKTUYECKHX 3a/1a4.

CpoiictBa miomaneil reomerpuueckux ¢uryp. Dopmynsl A8 IUIOMIAAUM  TPEYroJbHUKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUTOMAAeH MoI00HBIX UTyp.

Brruucnienue miomanei TpeyrolbHUKOB U MHOTOYT'OJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema [Iudaropa. Ilpumenenne Teopemsl [Tudaropa npu pemeHnn NpaKTUYECKUX 3a1a4.



CuHyc, KOCHMHYC, TaHI€HC OCTpPOr0 yIjla MpsSMOYTrOJILHOTO  TpeyroibHuka. (OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. Tpuronomerpuieckue ¢pyHkmuu yrioB B 30°, 45° u 60°.

Bnucannbele W LEHTpanbHbIE YIJIbl, YIOJl MEXIY KacaTeJbHOW M XOpJAOM. YTIbl MEXAY XOpAaMHu U
CEeKylIMMU. BrucaHHbIE U ONMCAaHHbIE YETBIPEXYTOJbHUKH. B3anMHOE pacrnosioKeHHe IBYX OKPYKHOCTEM.
Kacanue okpyxHocteil. O61ine kacaTenbHbIe K ABYM OKPYKHOCTSIM.

9 kJ1acc

Cunyc, xocunyc, TaureHc yrioB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. DPOPMYIIBI
MMPUBCACHUS.

Pemenue tpeyronbHukoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. PellleHne MpakTUYecKHX 3aaad C
HCIIOJIb30BAHUEM TCOPCMbI KOCUHYCOB U TCOPEMbI CUHYCOB.

IIpeoOpaszoBanue nonpodus. Ilogobue cOOTBETCTBEHHBIX IEMEHTOB.

Teopema o npousBeneHUH OTPE3KOB XOpPJ, TEOPEMbI O MPOU3BEAECHUN OTPE3KOB CEKYIIMX, TEOpeMa O
KBaJpaTe KacaTelIbHOM.

Bekrop, aynmHa (MOaylib) BEKTOpa, COHANpABIECHHBIE BEKTOPbI, MPOTHUBOIOJIOKHO HAalpaBIEHHbIE
BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpallMy HaJ BeKTOopamu. Pa3noxeHue BekTopa
0 JBYM HEKOJUIMHeapHbIM BekTopaMm. Koopaunatsl BekTopa. CKalsipHOE MPOU3BEACHHUE BEKTOPOB,
IPUMEHEHHE JJIS1 HAXOXKIEHUs JUIMH U YTJIOB.

JlexapToBbl KOOpPAMHATBHI Ha IUIOCKOCTH. YPAaBHEHMS MNPSAMOA M OKPYKHOCTH B KOOpPJIMHATAX,
nepeceyeHre OKpPy>KHOCTEH U NMPsIMbIX. MeTol KOOpIUHAT U €ro MPUMEHEHHUE.

[IpaBuabHBIE MHOTOYTOJIBHUKH. [{nruHa okpykHOCTH. I'pagycHas U pajguaHHas Mepa yria, BbIUUCIEHUE
JUIMH 1yT OKpy>kHOCcTel. [Inomane kpyra, ceKkropa, CErMEHTa.

JIBIKEHHMsI IUIOCKOCTM M BHYTPEHHME CUMMETpUM (QUryp (dJIEMEHTapHble IpEICTaBICHUS).
[Tapamnensubiii nepenoc. [ToBopoT.

IJIAHUPYEMBIE IIPEJMETHBIE PE3YJIbTATHI OCBOEHUSI PABOUEN
MNPOI'PAMMBI KYPCA

OcBoenune y‘I€6HOFO Kypca ((FCOMeTpI/IH» Ha YPOBHC OCHOBHOI'O 061].161"0 06p330B8.HI/I$I JOJIZKHO
obecneynBaTh JOCTUIKCHUC CIICAYIOIIHNX ITPEAMCTHBIX O6pa30BaTeJ'ILHBIX PE3YyJIbTATOB:

7 KJ1ace

1. Pacmno3HaBaTh H3yu€HHBIE T'€OMETpHUUYECKHE (DUTYpBI, OMPECNATh UX B3aUMHOE PaCIOJIOKEHUE,
n300paxaTrb reoMeTpuyeckue (PUrypsel; BBIMOIHATH YEPTEKHU IO YCIOBHIO 3aj1aud. V3MepsTh JHUHENHbIE U
YTJIOBBIE BEJIMYMHBL. PemaTs 3a/1a4i Ha BBIYMCICHUE JUIMH OTPE3KOB U BEJIMYMH YTIJIOB.

2. JlenaTb TpyOyIO OLICHKY JIMHEHHBIX U YTJIOBBIX BEJIMUUH MPEIMETOB B peasIbHOM JKU3HU, Pa3MEPOB
NPUPOJIHBIX 00BEKTOB. Pa3znuuaTh pa3mMepsl 3TUX 0OBEKTOB MO MOPSJIKY BEJTUUUHBL.

3. CTpouTh 4epTEKU K FTEOMETPUUECKUM 3aJa4aM.

4. Ilonp30oBaTbCs NpPU3HAKAMU PABEHCTBA TPEYTrOJbHUKOB, MCIOJb30BaTh IPU3HAKK MU CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJIbLHUKOB MPU PELICHUH 3a/1a4.

5. IIpoBOIUTE JTOTUYECKHUE PACCYKIEHHUS C UCIIOIB30BAHUEM I€OMETPUUECKUX TEOPEM.

6. Ilonp30oBaTbcd NpPHU3HAKAMM PABEHCTBA MPSIMOYIOJBHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEIMAHBI,
IIPOBEAEHHON K TUIIOTEHY3€ IPSIMOYTOJIBHOIO TPEYTOJIbHUKA, B PEIIEHUH N'€OMETPUYECKUX 3aad.

7. OmnpenensaTh MapajuielbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMHU CEKyIas.
Ornpenenars napajuieaIbHOCTh NMPSAMBIX ¢ IOMOIIBIO PABEHCTBA PACCTOSHHUM OT TOYEK OJHOM MPSMOU J0 TOUEK
JIPYrou MpsIMOM.

8. Pemars 3amaun Ha KiIeT4aToi Gymare.

9. IIpoBOIUTH BBIYMCIIEHUS U HAXOAUTh YUCIOBbIE U OYKBEHHbIE 3HAUEHUS YIJIOB B T€OMETPHUYECKHUX
3a/1a4ax C UCIOJIb30BAaHUEM CYMMBI YIJIOB TPEYIOJIbHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MPH MEPECEUEHUH JIBYX MapajlIeNIbHbIX MPSIMbIX CEKYIIEH.
Pemrate npakTrueckue 3aa4d Ha HAX0KJICHHUE YTJIOB.

10. Brnanerp MOHATHEM TE€OMETPUYECKOIO MECTa TOYEK. YMETh OIpeleNsiTh OMCCEKTpHCY yIiia U
CEepEeIMHHBIN MEPIEHIUKYIISIP K OT- PE3KY KaK TEOMETPUUYECKHE MECTA TOUEK.



11. @opMyJIHpOBaTh ONPEACICHUS OKPYXKHOCTM M Kpyra, XOpAbl W JuaMeTpa OKpPYXKHOCTH,
MOJIb30BaThCSd MX CBOMCTBAMHU. YMETh NPUMEHSTH 3T CBOWMCTBA MpU pelIeHUM 3ajaad.Bianers moHsATHEM
OTIMCAaHHOM OKOJIO TPEYrOJIbHUKA OKPY)KHOCTH, YMETh HaxoauTh e€ meHTp. [lonp3oBarbes hakTamMu 0 TOM, 4TO
OMCCEKTPHUCHI YIJIOB TPEYTOJIbHUKA MEPECEKAIOTCs B OJTHON TOUKE, U O TOM, UTO CEPEIMHHbBIC MEPIECHIUKYIISPbI
K CTOPOHAM TPEYroJIbHUKA ITEPECEKAOTCs B OAHOM TOYKE.

12. Buanets MOHATHEM KAacaTEIbHOM K OKPYKHOCTH, IOJIB30BAThCA TEOPEMOM O MEPIEHUKYIIIPHOCTH
KacaTeJbHOU U pajinyca, IPOBEAEHHOIO K TOUKE KacaHusl.

13. Tlomb30BaThCs MPOCTEHIIMMH T'€OMETPUUYECKUMH HEPaBEHCTBAMH, TOHMMATh WX MPaKTUYECKHH
CMBICIL.

14. 1IpoBOAUTH OCHOBHBIE FTEOMETPUUYECKHE IIOCTPOCHUS C IIOMOLIBIO IUPKYIIS U JIMHEUKH.

8 ki1ace

1. Pacnio3HaBaTh OCHOBHBIE BHJIBI YETBIPEXYTOJBHUKOB, UX AJIEMEHTBI, I10Jb30BATbCS UX CBOWCTBAMM
IIPY PEIICHUU T€OMETPUYECKUX 3a/1a4.

2. IlpumeHsTH CBOMCTBA TOUKU NIEPECEUEHMS] MEIMAH TPEYroJIbHUKA (LIEHTPa Macc) B PEILICHUH 3a/au.

3. Bnazmere monsTHEM CpenHEH JIMHMM TPEYroJbHUKA M Tpallelud, IPUMEHATH MX CBOMCTBA IIPH
pemieHun reoMmerpuyeckux 3anad. llosmb3oBaTbes Teopemoinn Paneca M TEOPEMOM O NPONOPLUUOHAIBHBIX
OTpe3Kax, IPUMEHSATh UX Ul PEIICHUsS IPAKTUYECKUX 3aady.

[TpuMeHsATh PU3HAKK MTOI00MS TPEYTOIBHUKOB B PEIICHUN T€OMETPUYCCKHX 3a/1a4.

5. Ilonb3oBatbest Teopemoil Iludaropa ans perieHuss TreoMETPUYECKMX M IPAKTUYECKUX 3ajad.
CrpouTh MaTeMaTHUYECKYH0 MOJENIb B IIPAKTUYECKHUX 3aJadax, CaMOCTOSATENBbHO JAEJaTh YEPTEX M HAXOIUTh
COOTBETCTBYIOLIUE JIJINHBI.

6. Bianers NOHATUAMU CHHYCA, KOCHHYCAa M TaHI€HCA OCTPOrO yIa MPSAMOYIOJIbHOIO TPEYrOJbHUKA.
[Tonp30BaThCs 3TUMU NOHATUAMU JJIs PELICHUS IPAKTUYECKUX 3a]1a4.

7. BpruucnsaTh (pa3auuHBIMU CIIOCOOAMM) TUIOIIAAb TPEYTOIBHUKA M TUIOIIAAA MHOTOYTOJIBHBIX (PUTYD
(1MoJIB3ysCh, I'/Ie HEOOXOIUMO, KAJIbKYJIATOPOM). [IpMMEHATh NOTy4YeHHbIE YMEHUS B IPAKTHUECKUX 3a7ayax.

Bitagers NOHATUSAMH BIIMCAHHOTO M LIEHTPAIBHOI'O YIJIA, UCIIOJIB30BAaTh TEOPEMBI O BIIMCAHHBIX YIJIAX,
yrilax MeXJy XopJaMmH (CEeKyIIMMH) U yIJle MEXKAY KacaTeJIbHOM M XOpJOoW NMpHU peleHUH T'eOMETPUYECKHX
3a1a4.

9. Bnamers TMOHATHEM OIMCAHHOIO YETBIPEXYIOJIBHMKA, IMPUMEHATh CBOMCTBA  ONMCAHHOI'O
YETBIPEXYTOJIBHUKA ITPU PEILICHUH 3a/1a4.

10. [IpuMeHATH MONMY4YEHHBbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MAaTEMaTH4YECKHME MOJENIW Ui 3a1ad
peasbHOM KM3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIUMCIEHUS C MPUMEHEHUEM 01001 U TPUTOHOMETPUHU
(MONB3ysACh, TIe HEOOXO0IMMO, KaTbKYJISTOPOM).

9 kJjacc

1. 3HaTb TPUTOHOMETpUYECKHE (YHKIMHU OCTPBIX YIJIOB, HAXOJUTh C MX IOMOILIBIO pa3IUYHbIE
3JIEMEHTHl TIPSIMOYTOJIBHOTO TPEYTroJIbHUKA («pelIeHrne MpsSMOYTOJbHBIX TpeyroJbHUKOB»). Haxoauts (c
MOMOIIBIO KaIbKYJISATOPA) JUIMHBI U YTJIBI JJ11 HETAOJMYHBIX 3HAUEHUH.

2. Ilonb3oBatbes ¢opMynaMu TNPUBEACHUS M OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM JUIs
HaXO0XJICHU COOTHOTICHUI MCKAY TPUTOHOMCTPUUICCKUMU BCINYHNHAMU.

3. Mcnonp30BaTe TEOpEMBI CHHYCOB U KOCHHYCOB JUI1 HAaxXOXACHMS pa3IMYHBIX DJIEMEHTOB
TPEYrojbHHUKa («peleHUue TPEYroJbHUKOBY), IPUMEHSTh UX MPU PELICHUH F€OMETPUUECKUX 3aj1au.

4. Bnaneth MOHATHSMU IMpeoOpa3oBaHUsl MOJOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB IOJO0OHBIX (UTYP.
[Tonmp30BaThes CBOMCTBAMH 110/100MsI IPOM3BOJBHBIX (DUTYP, YMETh BBIYMCIATH JUIMHBI U HAXOJUTH YIJIBI Y
no100HbIX ¢uryp. IlpuMeHsATh cBOHCTBA MOAOOMS B MPAKTUYECKUX 3aJadyax. YMETh MPUBOJAUTH NPUMEPHI
NOJOOHBIX (PUTYp B OKpY’KAIOIIEM MUpE.

5. Iloap3oBaTbcsl TEOpEMaMU O MPOU3BEIEHUH OTPE3KOB XOPJ, O MPOU3BEJCHUN OTPE3KOB CEKYIIHX, O
KBaJpaTe KacaTeJIbHOM.

6. Iloap3oBaTbcsi BEKTOpaMM, MOHUMATh UX T€OMETPUUYECKUNA U (PU3NYECKUN CMBICI, IPUMEHSTh UX B
PEIICHUU TCOMECTPUUCCKHUX U q)HSquCKI/IX 3a1a4. HpI/IMeHSITI) CKaJIIpHOC IIPOU3BCACHUEC BCKTOPOB JJIA
HaXO0X/I€HUs JJIMH U YIJIOB.

7. Ilonp30BaTbcsd METONOM KOOpAMHAT HA INIOCKOCTH, IPUMEHATh €r0 B PEHIEHUMH I€OMETPUYECKUX U



IMPAKTUYCCKUX 3aaa4Y.

8. Bmametn

IMMOJIYYCHHBIC YMCHHUS B IIPAKTUYCCKHUX 3a/lavax.

9. Haxomuth ocu (WM LIEHTPHI) CUMMETPUH (PUTYp, TPUMEHATH ABHKEHHUS IUIOCKOCTH B MPOCTEHIINX

MOHATUSIMH ~ TIPAaBUJIBHOTO MHOTOYTOJbHUKA, JUIMHBI OKPY>KHOCTH, JJIUHBI
OKPYKHOCTH U pPaJuaHHOW Mepbl yIiia, YMETh BBIUUCIATH IUIOWAAb Kpyra U ero yacteil. [IpumeHsTsH

CITyJasix.

10. [TpuMeHATh TIONyYeHHBbIC 3HAHUS HA MPAKTHKE — CTPOUTh MaTEMaTHUYECKHE MOJCIU s 3aaad
pealibHOM JKU3HM M  TPOBOAWTH COOTBETCTBYIOIIME BBIYUCICHHUS C NPUMCHCHHEM I0J00HS
TPUTOHOMETPHUCCKHUX (PYHKIIMH (ITOJIb3YACH, T HEOOXOAMMO, KATBKYIATOPOM).

TEMATHYECKOE NIJIAHUPOBAHUE YYUEBHOI'O KYPCA «'EOMETPUS»
7 kaacc (68 yacos)
Hassauune OcHoOBHOE cojiepKaHue OcHOBHBIE BUIBI ICATETLHOCTA | DIEKTPOHHBIE
pasnena (Tembl) o0ydJaronmxcst (mudpoBeie
Kypca (4ucio o0Opa3oBaTenbHbIC

qaCoB

pecypchl)

IIpocreiimue
T€OMETPUYECKHUE
burypsl 1 ux
CBOMCTBA.

[Ipocreiimme reoMeTpudecKue
0OBEKTHI: TOUKHU, IPSIMBIE, Tydr
Y YTJIbl, MHOI'OYT'OJIbHUK,
smoManas. CMeXHbBIE U

DopMyIMpOBaTh OCHOBHBIE
MIOHSTHS U ONPE/IEIICHNUS.
PacniozHaBate n3ydeHHbIE
reoMeTpuyeckue QUrypsl,




N3mepenne
FeOMETPUUYECKUX
BenuuuH (14
YacoB)

BepTHUKaNbHbIE YIibl. PaboTa ¢
MPOCTEUIIIMMH YEPTEIKAMMU.
H3mepenne TMHENHBIX U
YIJIOBBIX BEJIMYHH, BHIYUCIICHHUE
OTpe3KOB U yrios. [lepumerp n
miomass Guryp,
COCTaBJICHHBIX U3
IPSIMOYTOJIBHUKOB

OTIpEeICIISATh UX B3aMHOE
pacmojoKeHue, BHIIOIHATh
YEPTEXK MO YCIOBUIO 33/1aUU.
[IpoBoauTh mpocreitmme
IIOCTPOEHHUSI C TIOMOUIBIO
UMPKYJIS U JIMHEHKU. M3mepsTh
JIMHEHHBIEC U YIJIOBBIE
BEJIMYUHBI T€OMETPUUECKHUX U
MPAKTUYECKUX OOBEKTOB.
OmnpenensTh «Ha riaa3» pa3Mepbl
peaJIbHbIX 00BEKTOB, IPOBOIUTH
rpyOyIO OLICHKY UX pa3MepOB.
Pematpb 3a1aun Ha BeIYMCIIEHUE
JUIMH OTPE3KOB U BEJTMYUH
yriioB. Pemate 3agaun Ha
B3aMMHOE PACIIOIOKECHHE
reOMEeTpHUECKUX (HuUryp.
[IpoBoauTh Kinaccudukaiuo
YTJI0B, BBIYUCIIATH JINHEHHBIE U
YIJI0BBIE BEIMYUHBI, IPOBOIUTH
HEOOXO/IMMBIE JI0Ka3aTeIIbHBIC
paccyxaeHHs.

3HaKOMUTbHCS C UCTOPUEH
pa3BUTHUS TEOMETPUU

TpeyronpHuKH
(22 9)

ITonsiTHE O paBHBIX
TPEYrOJIbHUKAX U IEPBUYHBIC
IIPEJICTaBICHUSI O PaBHBIX
(koHrpy?HTHBIX) (urypax. Tpu
IIpU3HAKa PaBEHCTBA
TPEYrOJIbHUKOB.

IIpu3Haku paBeHCTBa
IPSIMOYTOJIBHBIX
TpeyroiabHUKOB. CBOICTBO
MeANaHbI IPSIMOYTOJIBHOTO
TpeyrojbHUKA.
PaBHOOGeipeHHbIE U
PaBHOCTOPOHHHUE
TpeyroiabHUKU. [Ipu3Haku u
CBOICTBa paBHOOEAPEHHOTO
TPEYroJIbHUKA.

[TpoTuB 60bIIEN CTOPOHBI
TPEYroJbHUKA JISKUT OONBIINN
yrod. [Ipocreiimme
HEPABEHCTBA B TEOMETPHH.
HepaBeHncTBO TpeyronbHuKa.
HepaseHncTBO 10OMaHOM.
[IpsAMOYTOJIBHBIN TPEYTOJIBHUK
c yruiom B 30°. IlepBbie
MOHSTHS O I0Ka3aTeIbCTBAX B
TEOMETPHUH

Pacnio3naBate napel paBHbBIX
TPEYroJbHUKOB Ha TOTOBBIX
yepTrexax (¢ ykazaHueM
MIPU3HAKOB).

BoeiBonuTh ciencTBus (paBeHCTB
COOTBETCTBYIOILIUX 3JIEMEHTOB)
13 PABEHCTB TPEYTOJIbHUKOB.
DopMyIUpPOBaTh ONPEACIECHU:
OCTPOYTOJIBHOTO,
TYNOYTOJIBHOTO,
MPSIMOYTOJILHOTO,
paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO
TPEYTroJbHUKOB; OMCCEKTPHCHI,
BBICOTBI, MEJIUaHbI
TPEYTOJIbHUKA; CEPEAUHHOIO
MEPIEeHIUKYIIApa OTPE3KA;
IepuMeTpa TPEYroJbHUKA.
®opmyJIMPOBATH CBOKCTBA U
MIPU3HAKH PaBHOOEIPEHHOTO
TPEYroJbHHKA.

Crpouts 4epTexH, pemaTh
3aJ1a4M ¢ TOMOIIbIO
HaXO0XJACHUS paBHBIX
TPEYTrOJIbHUKOB.

[IpuMeHsTh IpU3HAKU
paBEHCTBA MPSMOYTOJIbHBIX
TPEYrOJIbHUKOB B 3ajja4ax.
Hcnonp3oBate 1ugpoBbie
pecypchl AJIs UCCIIEJOBaHUS
CBOMCTB H3y4aeMbIX QUTYP.




3HAKOMUTBCS C UCTOPUEN
pa3BUTHUS TEOMETPUHN

[TapannensHbie
npsiMble, CymMMa
yIJIOB
TPEYroJIbHUKA
(14 )

[TapannenbHbIe TPsMbIE, UX
cBoMcTBa, I1aTe1il ocTyaT
EBknuna. Hakpect nexarue,
COOTBETCTBCHHBLIC U
OJHOCTOPOHHHE YTJIbI
(oOpa3oBaHHBIC TIPU
MEepeCEeUCHNH TTapajlIeIbHbIX
NPSIMBIX CEKYIIEH).

[Ipu3Hak napamuieabHOCTH
MPSIMBIX Y€pe3 PaBEHCTBO
pacCTOAHUN OT TOUYEK OAHOMN
IIPSIMOM 10 BTOPOU IIPSAMOM.
CyMmma yriioB TpeyrojibHUKa 1
MHOT'OYTOJIbHHUKA.

Bueninue yribl TpeyrojibHUKA

DopmMyIHpOBaATh TOHATHE
NapajIebHbIX IPSIMBIX,
HaXOJUTb NPAKTUYECKUE
IIPUMEPBHI.

N3y4aTh cBOWCTBA YIJIOB,
00pa30BaHHBIX MPH
IIEPECEYECHUH NTapaJIIEIIbHbIX
IPSIMBIX CEKYILEH.
IIpoBoauTh TOKa3aTenbCTBA
MapajIeIbHOCTH JBYX IPSIMBIX
C IIOMOILBIO YTJIOB,
00pa30BaHHBIX MPH
IIEPECEYEHUH ITUX MPSMBIX
TpEThEN IPAMON. Beruncisate
CYMMY YIJIOB TPEYTOJIbHUKA U
MHOT'OYT'OJIbHUKA.

Haxonuts uncinoBeie u
OyKBEHHbIE 3HAUEHUs YTJIOB B
reOMEeTPUUYECKUX 3a7auax ¢
HCII0JIb30BAHUEM TEOPEM O
CYMME yTJIOB TPEYrOJbHUKA U
MHOT'OYTI'OJIbHUKA.
3HaKOMUTbCS C UCTOPUEH
pa3BUTHUS TEOMETPUHU

OxpyKHOCTb 1
KpYT.

['eomerpuueckue
noctpoenus (14 )

OKpyXHOCTb, XOP/IbI U
JINAMETPBI, KX CBOMCTBA.
KacarenbHast K OKpYHOCTH.
OKpyXHOCTh, BIUCAHHAs B
yroi. [lonarue o I'MT,
MIPUMEHEHHUE B 3a]]a4ax.
buccekrpuca u cepeuHHbIN
MEPIECHINKYIISIP KaKk
reOMETPUYECKUE MECTA TOUEK.
OKpyXHOCTb, ONTUCAHHAS OKOJIO
TpeyrojbHuKa. BrincanHas B
TPEYTOJIbHUK OKPYKHOCTb.
IIpocreiimme 3a1aun Ha
IIOCTPOECHHUE.

@opMynHpOBaTh ONIPENECIICHUS
OKPY>KHOCTH, XOp/Ibl, AHaAMETpa
1 KacaTeJIbHON K OKPYKHOCTH.
N3yuaTp ux CBONCTBA,
MPU3HAKHU, CTPOUTH YEPTEHKH.
WUccnenosath, B TOM Uncle
UCIOIB3YS IIU(POBLIE PECYPCHI:
OKPY>KHOCTb, BIIMCAaHHYIO B
YTOJI; LEHTP OKPYKHOCTH,
BIIMCAHHOMW B yIOJI; pABEHCTBO
OTPE3KOB KacaTeIbHbIX.
Hcnons3oBate metox IMT mis
JI0KA3aTeJIbCTBA TEOPEM O
nepeceyeHn

OMCCEKTpUC YIIIOB
TPEYTOJIBbHUKA U CEPEIUHHBIX
MEePIEHANKYISPOB K CTOPOHAM
TPEYTOJBbHUKA C IIOMOILBIO
I'MT. OBnazgeBaTh IOHATASIMUA
BITMCAHHOM U OTIMCAHHOM
OKPY’KHOCTEH TpEyroJjbHUKA,
HaxOJUTh LIEHTPHI 3TUX
OKPY>KHOCTEH.

Pemrate oCHOBHEBIE 3a7aun Ha
MOCTPOEHUE: yIJia, PABHOTO
JTAHHOMY; CEpEIUHHOTO
MEePIEeHANKYISIpa JAHHOTO
OTpPE3Ka; MPSAMOM, IPOXOASIIECH




yepe3 JaHHYIO TOUKY U
MEePIEeHANKYISIPHON JaHHOH
NPSIMOi1; OMCCEKTPHUCHI TAHHOTO
yria; TPEyroJbHUKOB IO
Pa3IUYHbBIM 3JIEMEHTAM.
3HAKOMUTBCS C UICTOPUEH
pa3BUTHUSI TEOMETPUU

IToBTOpEHME,
000011IEHNE
3HaHUH (4 9)

[ToBTropenue u 0600IIEHNE
OCHOBHBIX ITOHSATHI ¥ METOJIOB
Kypca 7 kiiacca

Pemare 3amaun Ha TOBTOpPEHUE,
WJUTFOCTPUPYIOLLUE CBSA3U
MEXKY Pa3JIMYHBIMU YaACTSIMHU

Kypca




8 kiacc (68 u)

HasBanue pasznena
(Temsl) Kypca
(4ucno yacoB)

OcHOBHOE COJACPpIKAaHUE

OcHOBHBIE BUIBI ACATCITLHOCTH
oOydJaronmxcs

DIIEKTPOHHBIE
(unposbie
o0Opa3oBaTeNbHbIC

pecypcehl)

UeThIpEXYyTroJibHU-
ki (12 u)

[Tapamienorpamm, ero npu3HaKku 1
cBolcTBa. YacTHbIE Ciydan
apauieJIorpaMMOB
(mpsAMOYTOJIbHUK, pOMO, KBaspar),
VX PU3HAKU U CBOICTBA.
Tpamnenus. PaBanoOokast u
[PSIMOYTOJIbHAS TPATELIUU.

'Y IBOCHUE MEJIUAHBIL.
[{enTpanbHasi CUMMETpUS

300paxaTh 1 HAXOAUTH Ha
4epTeKax YEeThIPEX YT OJIbHUKHU
PA3HBIX BUJOB M UX DJICMEHTBHI.
@OopMyJIMPOBATH OIIPEACICHHUS
napauienorpamma,
NpSMOYTOJIbHUKA, poMOa,
KBajparta, TPaIelny,
PaBHOOOKOI! Tparmenum,
PSMOYTOJIBHOM TPATCIIUH.
I[OKEBBIBEITB " UCIIO0Jb30BaTh
NpY PEILICHUH 3a/1a4 TIPU3HAKH U
CBOICTBA: MapajuIeIoOrpaMma,
NpsSIMOYTOJIBHUKA, pOoMOa,
KBaJparTa, TPaIeyu,
paBHOOOKOI1 Tpaneuuw,




Teopema daneca
1 TeopemMa o
[POIMOPLIUOHAIH
HBIX OTpe3Kax,
moX00HBIE
TPEYTrOJIbHUKU

(15 )

Teopema ®aneca u Teopema o
[IPONOPLIMOHAJIBHBIX OTpE3KaXx.
Cpennsist TuHUS

TpeyroyibHUKa. Tpamenus, e€
CpEeIHsIs JINHUSL.
[IportopumoHanbHbIE OTPE3KH,
[TIOCTPOEHUE

4ETBEPTOrO MPONOPLIMOHATIBHOTO
OTpe3Ka.

CBoiicTBa 1IeHTpa Macc B
TPEYTrOJIbHUKE.

[lonoOHble TpeyroabHUKU. Tpu
[pU3HaKa mo100us
TPEYTOJIbHUKOB.
[IpakTHUecKoe NPUMEHEHHE

[IpOBOIUTH IOCTPOCHUS C
[OMOILBIO LIUPKYJIS ¥ IMHEUKH ¢
1CII0JIb30BaHue Teopembl Dareca u
TEOPEMBI O MPONOPLUOHAIBHBIX
OTpPE3Kax, CTPOUTh YETBEPTHIN
[IPONOPLIMOHATILHBII
oTpe3ok.IIpoBoauTs
10Ka3aTeIbCTBO TOTO, YTO MEHAHBI
TPEYroJbHUKA IEPECEKAIOTCS B
0JIHOW TOYKE, U HAXOIUTb CBA3b C
[IEHTPOM Macc, HaXOAUTh
OTHOILIEHHE, B KOTOPOM ME/IUaHbl
NeNATCsA TOUKOM UX NEPECEUEHMUS.
HaxonuTh nog00HbIE TPEYTrOJbHUKI
Ha TOTOBBIX YEPTEXkKaX C yKa3aHUEM
COOTBETCTBYIOLUX IIPU3HAKOB
nono0us. Pemare 3agaun Ha
110J00HBIE TPEYTOJIBHUKHU C
rnomouib0 CaMOCTOATENBHOIO
[HOCTPOCHMSI YepTEKEH U
HaXO0X/IEHUS [T0100HBIX
TpeyroabHUKOB. [IpoBonTH
okazarenbcTBa ¢ Mcnonp3oBanneM

IIPU3HAKOB I'IOI[O6I/ISI.




[Imomane.
Haxoxnenue
[IoIanei
TPEYTrOJIbHUKOB U
MHOTOYTOJIbHBIX
buryp.

[ Imormaau
Mo100HBIX pUryp
(14 )

[TonsiTne 06 001IEH Teopru
[LJIOIAIH.

DopMyITBI TS TUTOIIAIN
TpPEeYroJabHUKA, MapajuieorpaMmma.
OTHOLIEHHE TUIOIIAIEN
TPEYTOJIHHUKOB C OOIINM
OCHOBaHHEM WIIH OOIIIEH BHICOTOH.
Brrunciaenue

MJI0IIAJIEH CIIOXKHBIX (pUTyp yepe3
pa3OueHue Ha YacTu U
TOCTpOEHUE.

[Tnomamu duryp Ha

KJIeT4aTou Oymare.

[Tnomaau mogoOHBIX Guryp.
Brruncienue miomanaei.

3a1a4uM ¢ IPaKTUYECKUM
coaepxanueM. Pemenue

3a]1a4 ¢ IIOMOIILI0 METOAa
BCIIOMOTaTeILHOM IIOIIAIH

OBnazseBaTh NEPBUYHBIMU
MpeCTaBICHUSIMHA 00 001IIei
TEOPHH TUIOIIAAN (MEPHI),
dbopMyIupoBaTh CBOMCTBA
[JIOLIA/IU, BBISICHITD UX
HArJISHbIA CMBICIL.

Bb1BOAUTE (hOPMYIIBI IIOIIAIN
napajiesiorpaMMa, TPeyrolbHUKA,
Tpaneuuu u3 GopMyIbl IIOMIA U
[PSIMOYTOJIbHUKA (KBajapaTa).
Bb1BOUTH (hOpMYIIBI ITOIATN
BBIITYKJIOTO YeTHIPEXYTOIbHUKA
yepes JUaroHalld U yroj MEexXIy
HuMU. HaxonuTs tutommaau ¢uryp,
N300paXEHHBIX HA KJIETYATON
Oymare, UCIIOIB30BATh pa3OuCHHE
Ha YaCTH U JIOCTPOCHHUE.
Pa30Ouparb npumepbl
MCIIOJIb30BAaHUsI BCIIOMOTaTeIbHOM
TUTOINAN [Tl PEUICHHUS
reOMETPUUYECKUX 3a/1a4.

HaxonuTh miiomiaam mogo0HbIX
¢buryp. Boeraucnsare miomanm
Pa3IMYHBIX MHOTOYTOJIBHBIX

dburyp.

Teopema
[Tudaropa u
Hayana
TPUTOHOMETPUHU

(10 u)

Teopema [Iudaropa, eé
JI0Ka3aTeIbCTBO

npumenenue. OdpatHas
teopema [ludaropa.
Onpenenenue
TPUTOHOMETPHUECKUX (PYHKIIHI
OCTpOro yria,
TPUTOHOMETPUUYECKHE
COOTHOIICHUS B MPSIMOYTOIEHOM
TpeyroiabHuke. OCHOBHOE
TPUTOHOMETPHUYECKOE
TOX1eCTBO. COOTHOILIEHHUS
MEXy CTOPOHAMH B
HPSMOYTOJIBHBIX TPEYrOJIbHUKAX
¢ yruiamu B 45° n 45°; 30° u 60°

JlokassiBath Teopemy [ludaropa,
HCIIOJIB30BaTh
€€ B IPAKTUYECKUX BHIYUCICHUSIX.
DopMynMpoBaTh ONPENEICHUS
TPUTOHOMETPUUYECKUX (PYHKLIUN
OCTpOTO yTJia, IPOBEPATh UX
KOPPEKTHOCTb.
BBIBOIUTE TPUTOHOMETPUYECKUE
COOTHOILEHUS B IPSIMOYTOJIBHOM
TPEYrOJIbHUKE.
HccnenoBaTb COOTHOLIEHHUS
MEXy CTOPOHAMH B
IPSIMOYTOJIBHBIX
TPEYrojbHUKaX ¢ yriamu B 45° u
45°; 30° u 60°.
Hcnonb3oBatk HopmMyIibl
IIPUBE/ICHNS U OCHOBHOETPUTOHOM
TOKJIECTBO JUIsl HAXOKICHMUS
COOTHOILIEHUH MEXY
TPUTOHOMETPUYECKUMHU
GyHKITSIMEI
Pa3INYHBIX OCTPBIX YIJIOB.
[TpyMeHsTh MoTy4YeHHbIE 3HAaHUS U
YMEHHUsI IPU PEeLICHUHN
MPAKTUYECKHX 3ajay.
3HAKOMUTBCS C UCTOPUEN

NARRUATIAYI TTAOMATNIAIAL




Ve B
OKPY>KHOCTH.
Bnucannsie n
OITMCaHHBIC
YETBIPEXYTOJIb-
HUKH.
KacaTtenpHbie K
OKPY>KHOCTH.
Kacanue

OKPY>KHOCTEH
(13 )

BnucanHble U LIEHTpaJIbHBIE
YIJIBI, YTOJI MEXY KacaTeJIbHOU
U XOPAOU. YTJbI MEXIY
XOpJIaMHU U CEKYLIUMU.
Bnucannsie u onucanHubie
YETBIPEXYTOJIBHUKH, UX
IIPU3HAKU U CBOMCTBA.
[IpuMmeHeHue 3TUX CBOMCTB MpHU
pEIICHUU T€OMETPUUYECKUX
3azay.

B3anMHoe pacnonoxeHue 1Byx
okpyxHocTeil. Kacanue
OKPYKXHOCTEH

DopmMyJIUPOBATH OCHOBHBIE
orpezieNieHusl, CBSI3aHHbIE C
yriamu B Kpyre (BIIMCaHHBIN yrod,
LEHTPATBHBIA YTOM).
HaXOIII/ITB BIIMCAHHBIC YTJIbI,
ONMparourecst Ha OJIHY YTy,
BBIYUCIIATH YIJIbI C IOMOIIBIO
TEOPEMBbI O BIUCAHHBIX YIJIaX,
TCOPCMbI O BIIMCAHHOM
YeThIPEXYTOJIbHUKE, TEOPEMBI O
LEeHTpaJIbHOM yrie. Mccnenosars,
B TOM YHCJI€ C TIOMOIIBIO
U(POBBIX PECYPCOB, BIIUCAHHbIE
Y OMHCAaHHBIC YETHIPEX YT OJILHUKH,
BBIBOIUTH UX CBOMCTBa U
MPU3HAKU.
Hcnonb30BaTh 3T CBOKCTBA U
IPU3HAKU TIPU PEIICHUU 3a7a4

IToBTOpEHME,
000011IEHNE
3HaHUH (4 9)

IToBTOpEHNE OCHOBHBIX TTOHSITUA
Y METOJIOB KypcoB 7 1 8
KJIacCOB, 0000IIeHEe 3HAHUN

Pemrats 3a1a4n Ha MOBTOPEHHUE,
UJUTFOCTPUPYIOLIUE CBA3U MEXKIY
Pa3JIMYHBIMU YACTIMU Kypca




9 kaacc (68 1)

Hazpanue OcHoBHOE cofiep>KaHue OcHOBHbIE BUIBI I€ATEIBHOCTH DNEeKTPOHHBIE
paszena (TeMbl) o0ydJaromuxcs (uudpoBbie
Kypca (4ucio o0OpazoBarelb-
4acoB) HbIE
pecypchl)
Tpuronomerpus. | Onpenenenue @opMyJIMpPOBATH OIIPEAEICHUS
Teopembl TPUTOHOMETPUUECKUX (QYHKIMHM | TPUTOHOMETPUUECKUX (YHKIIHIM
KOCHHYCOB U yrioB ot 0° o 180°. TYIBIX U OPSIMBIX YIJIOB.
CUHYCOB. Kocunyc u cunyc npsmoro u BrIBOIUTH TEOpEMY KOCHHYCOB U
Pemenue Tynoro yria. Teopema TEOpEeMY CHHYCOB (C pauycoM
TPEYTrOJIbBHUKOB | KOCUHYCOB. (O000mIEHHAs) OTIMCAaHHOM OKPY)KHOCTH).
(16 u) TeopeMa CUHYCOB (¢ paguycoM | PemaTts TpeyroabHUKH.
OMHMCAHHOIN OKPY>KHOCTH). Pemarp npaktuyeckue 3aaauu,
HaxoxneHue 1JiuH CTOPOH U CBOJIALLMECS K HAXO0XKICHUIO
BEJIMYMH YIJIOB TPEYTOJIbHUKOB. | PA3JIMYHBIX 3JIEMEHTOB
®dopmyna mwonaau TPEYroJIbHUKA
TpeyrojbHUKa Yepe3 JABe
CTOPOHBI U YTOJI MEXAY HUMMU.
®dopmyna 1IomaIu
YETBIPEXYTOJIbHUKA YEPE3 €T0
JUArOHAIN U YroJl MEKy HUMU
IIpakTHueckoe MpUMEHEHHE
JIOKa3aHHBIX TEOPEM
[IpeobpazoBanue | [lonstue o npeodbpazoBaHumn OcBauBaTh MOHSTHE
oa00us. mogo6ust. CoOTBETCTBEHHBIE npeoOpa3oBaHMs TO100MS.
Mertpuueckue AIIEMEHTHI TOOOHBIX QHUTYD. HccnenoBarh OTHOLLIEHUE
cootHoweHusi B | Teopema o npousBeeHUH JUHEHHBIX 3JIEMEHTOB QUTYp MPU
OKPYKHOCTHU OTPE3KOB XOpJ, TEOpeMa O npeoOpa30BaHUU MOI00MS.
(10 9) MIPOU3BEICHUU OTPE3KOB Haxoauts npumeps! nogo0us B
CEKyIINX, TEOpEMA O KBAAPATE OKPYKaIOIIEeH TeCTBUTEIBHOCTH.
KacatenbHOH. [IpuMeHeHue B BeiBoauTh MeTpuueckue
pELIEeHUH T€OMETPUYECKUX COOTHOILIEHUS MEXKY OTpe3KaMH
3a1a4y XOpJI, CEKYILUX U KacaTeIbHbIX C
MCIIOJIb30BaHNUEM BIIMCAHHBIX
YIJI0B U TTOI00HBIX
TPEYrOJIbHUKOB.
Pemmath reomeTprueckue 3a1aun
Y 33J]a44 U3 PEATbHOM KU3HHU C
MCIOJIb30BaHUEM TMOJOOHBIX
TPEYroJIbHUKOB
Bekropsl (12 1) | OnpeneneHue BEKTOPOB, Hcrnonbs30BaTh BEKTOPHI KaK

CJIO’KE€HHE U Pa3HOCTh BEKTOPOB,
YMHOKEHHE BEKTOPA HA YUCJIO.
®u3n4ecKuil ¥ TEOMETPUIECKUI
CMBICJI BEKTOPOB. Pa3noxenue
BEKTOpA IO IBYM
HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunatsl BekTopa.
CkansgpHO€E MPOU3BENECHNE
BEKTOPOB, €r0 IPUMEHEHUE IS
HaXO0X/IE€HUs JUIMH U YIJIOB.
Penrenue 3amad ¢ OMOIIBIO

HaIpaBJIEHHbIE OTPE3KH,
HCCIJIE0BATh T€OMETPUUECKHUN
(nepemerienre) u GpusnUecKuii
(cuiia) CMBICIIBI BEKTOPOB.

3HaTh ONPEJEICHUS CYMMBI U
Pa3HOCTHU BEKTOPOB, YMHOXKECHHUS
BEKTOpPA Ha YHCII0, UCCIIEIOBATh
reoMeTpUYecKuil ¥ (Pru3ndecKuii
CMBICJIBI 3TUX OIleparuil.
Pemars reomerpuueckue 3a1adu ¢
HCII0JIb30BaHNUEM BEKTOPOB.




BEKTOpOB. [Ipumenenune
BEKTOPOB ISl pELICHUS 3a]1a4
KMHEMAaTUKHA U MEXaHUKH

PacknanpiBaTe BEKTOp IO IBYM
HEKOJUIMHEAPHBIM BEKTOPaM.
Hcnonp30Barh CKAIIpHOE
IIPOU3BEJICHNE BEKTOPOB,
BBIBOJIUTH €I'0 OCHOBHBIE
CBOMCTBA.

Brerunciiars cymmy, pa3HOCTb U
CKAJIIPHOE MPOU3BEACHUE
BEKTOPOB B KOOpJIMHATAX.
[IpumensaTh ckansipHOE
MIPOU3BECHUE JIJI1 HAXOXKICHHUS
JUIVH U YTJIOB

JexapToBbl
KOOpJMHATHI Ha
MI0CKOCTH (9 )

JlexapToBbI KOOPIMHATHI TOUEK
HAa IJIOCKOCTH.

VYpaBHenue npsamoit. YrioBoun
K03 PHLIMEHT, TAHTEHC yTIIa
HAKJIOHA, TapasuieJbHbIe U
NEePIEHIUKYIIPHBIE TIPSIMbIE.
YpaBHEHHE OKPYKHOCTH.
Haxoxnenue koopauHar
TOYEK IepeCceUeHUs
OKPYKHOCTH U MpsMoii. MeTos
KOOpJMHAT IIPH pEeLICHUN
FEOMETPUUECKUX 3aJ1au.
Hcnons3oBanue Meroaa
KOOPJMHAT B MPAKTUYECKUX
3aa4ax

OcBauBaTh NOHATHE
IIPSAIMOYTOJIBHON CUCTEMBI
KOOPJIMHAT, JE€KapTOBBIX
KOOpJMHAT TOYKH.

BriBoauTh ypaBHEHHE TPSIMOU U
OKPYXHOCTHU. BbIIesATh ONHBIN
KBaJpaT JUIsl HAXOKJEHUSI LIeHTpa
U pajinyca OKPY>KHOCTH IO €€
YPaBHEHHUIO.

Pemate 3a1aun Ha HaXOXKAEHUE
TOYEK

MepEeCeUeHUs IPSIMbIX U
OKPY’KHOCTEH C IIOMOLIBIO METOA
KOOpJMHAT.

Hcnonp30Bath CBOICTBA YIII0OBOTO
koa(duimenTa npsiMoit pu
pelleHnu 3a1a4, AJs
ONpeIeTICHUS PACIIOIOKEHUS
IIPSAMOM.

[TpyuMeHsTh KOOPANHATHI IPU
pEIIEHNN T€OMETPUUYECKUX U
IIPAKTUYECKUX 3a7ad, AJIs
MIOCTPOEHUS MaTEMaTHUECKUX
MOJIEJIEN peasIbHbIX 3a/1a4
(«MeToa KOOpIUHATY).
ITosp30BaThCs U1 MOCTPOCHHUS U
UCCIIe0BaHUM IU(PPOBBIMU
pecypcamu.

3HAKOMUTBHCS C UCTOPHUEH
pa3BUTHSI TEOMETPUU

[IpaBunbHBIE
MHOT'OYTOJIbHUKH
. Jnna
OKPYKHOCTH U
IJI0IIAAb KpyTa.
Breraucnenune
IIomageu

(8 1)

HpaBI/IJ'IBHBIG MHOT'OYT'OJIbHUKH,
BBIYMCICHUEC UX DJICMCHTOB.

Yucno nu v JyIMHA OKPY>KHOCTH.

JnuHa n1yru OKpyKHOCTH.
Pannannasg mepa yria.
[Tmomaae kpyra u €ro
AIIEMEHTOB (CEKTOpa U
cermeHTa). Beiuncnenue
riomazaei ¢uryp,
BKJIFOYAIOUIUX 3JIEMEHTHI Kpyra

DopMyIHpOBATH ONIPEIEIICHHE
IIPABUJIBHBIX MHOTOYTI'OJIbHUKOB,
HaxOJIUTh UX DIIEMEHTBHI.
ITonp30BaThCs MOHATHEM JUIMHBI
OKPYXKHOCTH, BBEICHHBIM C
MIOMOUIBIO IPABHIIBHBIX
MHOT'OYTOJIbHUKOB, OIPEAEIATh
YUCIIO U, AJIUHY JYTU U
paguaHHyIO MEpy yrIia.
[IpoBoauTH MEPEXOT OT
paguaHHON MEpHI yria K
TpaayCHOI 1 HA0OOPOT.




OnpenensTs mIomaab Kpyra.
BriBoguTh hopmyisl (B
IpagyCHOI U paiuaHHOMN Mepe)
JUTSL UTUH YT, TUTOIaei
CEKTOPOB U CEIMEHTOB.
BoraucnsaTs miomanu ¢uryp,
BKJTIOYAOIIIUX AJIEMEHTHI
OKPY>KHOCTH (Kpyra).
HaxoauTh miomaay B 3a1a4ax
peabHOM KU3HU

JBrxeHus [ToHsiTHE O NBUKEHUUN Pazoupare npumepsi,
IIJIOCKOCTH m1ockocTy. [lapamiensHbiin UIUTIOCTPUPYIOILINE TOHATUS
(6 1) IIEPEHOC, IOBOPOT U JBUKCHMS, LIEHTPOB U OCEl
cummeTpus. Ocu U LEHTPbI CUMMETPUHU.
CUMMETPHH. DopMyIMpOBaTh ONPENEICHUS
IIpocreiine NpuMeHEHHUs B [apajuIeIbHOIO IIEPEHOCa,
pelIeHnn 3a1a4 IIOBOPOTA U OCEBOM CUMMETPHH.
BEBIBOIMTE MX CBOMCTBA,
HAXOJUTb HEMOABH>KHbIE TOUKH.
HaxoauTs eHTpsl U ocu
CUMMETpPHIA TPOCTEUIINX QUTYD.
[IpuMensTh apanaenbHbIi
IIEPEHOC U CHMMETPUIO NPU
pELIEHNU T€OMETPUYECKUX 3a1a4
(pa3bupatb puUMeEpHI).
Hcnonp30Bath U1 IOCTPOEHUS U
uccieI0BaHuM LU poBbIe
pecypcesl
[ToBTOpeHue [ToBTOpEHNE OCHOBHBIX OnepupoBaTh NOHATUAMU:
o0o01ieHue, HOHSTUN U METOJOB KypcoB 7— | ¢urypa, Touka, npsimasi, yroui,
cucremaTtuzanus | 9 kiaccos, 06001IeHE U MHOT'OYTI'OJIbHUK,
3HaHUHI cUCTEMaTU3alus 3HaHUM. paBHOOEPEHHBIN U
(7 3) IIpocreiiline reOMETPUYECKUE | PABHOCTOPOHHUH TPEYTOJIbHUKH,

¢Gurypsl 1 UX CBOICTBa.
H3mepeHne reoMeTpuIecKux
BEJIMYHH.

TpeyroysbHUKA.
ITapayenpHbie U
NEPIEHAUKYIISIPHBIE TIPSIMBIE.
OKpy’>KHOCTb U KpyT
I'eomeTpuyeckre MOCTPOEHUS.
VYTIBl B OKPY>KHOCTH.
Bnucannsble u onrcanHble

OKPY’KHOCTU MHOT'OYT'OJIbHUKOB.

IIpsiMast 1 OKpPYKHOCTb.
YeThIpeXyroabHUKH.
BriucanHble 1 ONTMCaHHBIC
YeTBIPEXyTrOJIbHUKH.

Teopema [Iudaropa u Hauana
TpuroHomerpuu. Pemenne
00LINX TPEYTrOJIbHUKOB.
[TpaBUIBbHBIE MHOTOYTOJIBHUKH.
[IpeoOpa3zoBanHmsI TIIOCKOCTH.
JBmwxkenus. [TogoOue.

MPSIMOYTOJIBHBIN TPEYTOJIbHUK,
Me/raHa, OMcCeKTpHca U BHICOTa
TPEYroJIbHHUKA, TApaJLIEIOrpaMM,
poMO, MpSMOYTOJILHUK, KBaJIpar,
Tpaneuus; OKpyKHOCTb,
KacaTelbHasl; paBEHCTBO U
nogobue Guryp, TpeyrojabHUKOB;
NapajuIeIbHOCTDb U
NEPIEHIUKYJIAPHOCTD MPSIMBIX,
YroJI MeXAY IPSIMBIMH,
CUMMETpUs

OTHOCHUTEJIbHO TOYKH U MPSIMOI;
JUIMHA, PACCTOSIHUE, BETUYMHA
yria, oAb, IepuMeTp.
Hcnonb30Batk GOpMyIIbL:
nepuMeTpa U Miomaan
MHOTOYTI'OJIbHUKOB, JIJINHBI
OKPYXHOCTH U IIOIIAIN KPyra,
00BbEMa PSMOYTOJILHOTO
napaenenunea.
OnepupoBaTh NOHATUSAMU:




Cummerpus. MPSIMOYTOJIbHAS CUCTEMA

IImomans. Beruncienue KOOPJMHAT, BEKTOP;

mromanei. Ilnomanu KCIIOJIL30BaTh OTH MOHATHS IJIs
Mo00HBIX (UTYP. MIPEACTABIICHUS TAHHBIX U
JlexapToBbI KOOPAMHATHI HA pelieHus 3aj1ay, B TOM YUCIIE U3
IUIOCKOCTH. JIIPYTUX Y4EOHBIX IIPEIMETOB.
BekTops! Ha 1IocKOCTH Pemars 3a1aun Ha moBTOpEHUE

OCHOBHBIX ITOHATHH,
WJUTIOCTPALIMIO CBSI3EN MEXKIY
Pa3IMYHBIMHU YacTSIMH Kypca.
Bre16upaTh MeTox IS peleHus
3amaun. PemraTs 3amaun u3
MMOBCETHEBHOM KU3HHU

PABOYASA ITPOI'PAMMA
YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA». 7-9 KJIACCbI

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

B coBpemeHHOM 1M(POBOM MHUpE BEPOATHOCTH U CTATUCTUKA TMPUOOPETAIOT BCE OOJBLIYIO
3HAYUMOCTb, KaK C TOYKM 3pEHUs MPAKTUYECKUX NPUIIOKEHUH, TaKk U HMX poju B 0Opa3oBaHMH,
HE0oOX0IMMOM KaXXIOMy 4eloBeKy. BospacTtaer umcno mpodeccuil, mpu oBIaJeHUN KOTOPBIMU TpeOyeTcs
xopouasi 0a3oBasi MOATrOTOBKa B 00JAacTH BEPOSATHOCTH M CTAaTHUCTUKM, Takas MOATOTOBKA Ba)kHa JUIs
MIPOJOIKEHHSI 00pa30BaHus U JIJIsl YCHEIIHON MpOodeCCHOHATBHON Kapbephl.

Kaxxaplii 4enoBeK MOCTOSHHO NMPUHUMAET PEIICHUs Ha OCHOBE MMEIOLIUXCSA Y HErO JaHHBbIX. A s
000CHOBAaHHOTO PUHATHUS PEIICHUS B YCIOBUAX HEIOCTaTKa MM U30bITKAa HH(OpPMALIUK HEOOXOIUMO B TOM
YHCIIe XOPOUIO CPOPMHUPOBAHHOE BEPOSTHOCTHOE U CTATUCTHYECKOE MBIIIIICHHE.

VIMeHHO TOATOMY OCTpPO BCTasla HEOOXOAUMOCTh C(HhOPMUPOBATh y 00yUaromuXxcs (GyHKIIMOHATBHYIO
IPaMOTHOCTh, BKJIIOYAIOUIYIO B Ce0sl B KQ4eCTBE HEOTHEMJIEMOI COCTABIIAIONICH yMEHHE BOCIPHHHMATH U
KPUTHYECKH aHAJIM3UPOBaTh HWH(MOPMALIMIO, TMPEACTABICHHYID B pa3W4yHbIX (opMax, MOHUMATH
BEPOATHOCTHBI XapaKTep MHOTHX pealbHBIX IPOLIECCOB M 3aBUCUMOCTEH, MPOM3BOAUTH HpOCTeHIIne
BEPOATHOCTHBIE PACUYEThl. 3HAKOMCTBO C OCHOBHBIMU MNpPHHLMIAMHU cOOpa, aHanIM3a U MPECTaBICHUS
JTAHHBIX U3 pa3IM4YHbIX chep )KU3HM OOIIECTBA U rOCyIapCTBa MPHOOIIAeT 00YyJaIOIIMXCs K 0OIECTBEHHBIM
uHTepecaM. V3yueHne 0CHOB KOMOMHATOPUKH Pa3BUBAET HABBIKM OpraHU3alluy epedopa U 1moacyéra ynucia
BapHaHTOB, B TOM 4YHCJIE, B NPUKIATHBIX 3aJadyax. 3HAKOMCTBO C OCHOBaMH TeOpHH TIpadoB co3gaéT
MaTeMaTHYecKuii GpyHIaMeHT A (pOopMHUpPOBAHUS KOMIIETEHIMI B 001acTH MH(MOPMATUKU U IU(PPOBHIX
TexHojoruil. [lomMmumMo 3TOro, mMpuM M3y4yeHUU CTATUCTUKUA M BEPOSITHOCTH 00OramiaroTcs MpeICcTaBICHUS
yUaluxcs O COBPEMEHHON KapTHHE MHUpa M METOJaX ero UcCleqoBaHus, GOpMUPYETCS MOHUMAaHHUE POJH
CTaTUCTUKH KaK UCTOYHUKA COL[MAIILHO 3HAYMMON MH(OPMALIMY U 3aKJIaIbIBAIOTCSI OCHOBBI BEPOSITHOCTHOTO
MBIIICHHS.

B cooTBeTcTBUU C JAaHHBIMHM LEISIMU B CTPYKTYpE MporpamMMmbl yueOHOro kypca «BeposTHOCTH M
cratuctuka» ocHoBHOU mKoJIel MATEMATUKA. 5—9 kiaccel BBIJENECHBI CIEAYIONIUE COACPKATEIHHO-
Meroandeckue JmHUM: «lIpencraBieHre MaHHBIX M ONMCATENIbHAs CTATUCTUKA»; «BeposaTHOCTBY;
«DJIeMeHThl KOMOMHATOPUKNY; «BBeneHne B Teopuio rpadosy.

Copnepxanue nmuHun «lIpencraBienne JaHHBIX M ONKCATENbHASI CTATUCTUKA» CIIY>)KUT OCHOBOMW JUIS
(¢bopMHpOBaHMSI HABBIKOB paboThl ¢ uUHGOpManued: OT YTEeHUs M HHTepnpeTanuu HHpopmanuu,
NpEeJCTaBICHHOI B TabiMIax, Ha JuarpaMMax u rpadukax 1o cOopa, IpeACTaBICHUS M aHAIN3a JaHHBIX C
UCIOJIb30BAaHUEM CTaTUCTMUYECKHUX XapaKTepUCTUK CpelHUX U paccenBaHusa. Pabotas ¢ JaHHbBIMH,
oOyyaroluecst yd4arcs CUMTHIBATh W HWHTEPIPETHUPOBATh JAHHBIC, BBIIBUraTh, apryMEeHTHpPOBAaTh U
KPUTHUKOBATh MPOCTEHIINE TUNOTE3bl, Pa3MBILUIATh HajJ (AKTOpaMH, BbBI3bIBAIOIIMMH H3MEHYHBOCThH, U
OLICHUBATh UX BJIMSHUE HA PACCMATPUBACMbBIEC BEJIMUUHBI U IIPOLIECCHI.

NHTynTHBHOE TpEACTAaBICHUE O CIy4YallHOM HW3MEHYMBOCTH, HMCCIEIOBAHHE 3aKOHOMEPHOCTEH M
TEHJICHLIUH CTAaHOBUTCS MOTUBHUPYIOLIEH OCHOBOM Ul U3YYEHUS TEOPUU BEPOSITHOCTEN. boubilioe 3HaueHne
3/1€Chb UMEIOT IIPAKTUYECKUE 3a1aHMs], B YACTHOCTHU OIIBITHI C KJIACCUYECKUMHU BEPOSTHOCTHBIMU MOJIEIISIMU.

[TonsiTe BEpOATHOCTH BBOAMTCSI Kak Mepa MpaBaonoAodus ciayyaitHoro coObitus. [Ipu m3ydenuun



Kypca oOydaroluecsi 3HaAKOMSTCSI C MPOCTEHIIMMH METOJAMHU BBIYMCICHUS BEPOSITHOCTEH B CIydalHBIX
AKCIEPUMEHTaX C PABHOBO3MOXKHBIMH JJIEMEHTApPHBIMU  HMCXOJAaMH, BEpPOSTHOCTHBIMH 3aKOHaMH,
MO3BOJISIIOIIMMYU CTaBUTh U pelaTh Oosiee CIoKHbIe 3a7auu. B Kypc BXOJST HadajdbHbIE MPENCTaBICHUS O
CIIy9aliHbIX BETUYMHAX M UX YMCIOBBIX XapaKTePUCTHKAX.

Takxe B paMKax 3TOr0 Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYarONIMXCS C MHOXKECTBAaMHU U
OCHOBHBIMHU OIEpaIUsIMU HaJl MHOXKECTBAMU, PACCMATPUBAIOTCS IPUMEPHI IPUMEHEHHUS JIJIs1 PEeIICHUs 3a1ad4,
a TaKKe UCIMOJIb30BAaHUSA B APYTUX MaTeMaTHYECKUX KypcaxX y4eOHbIX NMpeIMeTax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B 7—9 xiaccax u3y4aercs Kypc «BeposTHOCTh M CTaTUCTHKa», B KOTOPBIA BXOIST pa3/ieibl:
«[IpeacraBieHne NaHHBIX M ONMUCATENIbHAS CTATUCTHKAY; «BeposSTHOCTBY; «DJEMEHTbl KOMOWHATOPHKI,
«BBenenue B Teopuio rpadoBy.

Ha u3yuenue qaHHOTO Kypca oTBOAUT 1 ydeOHbIi yac B HEIEIO B TEUEHHE KaXI0T0 rojia 00yJdeHus,
Bcero 102 yueGHbIX yaca.

COJEPKAHUE YYEBHOI'O KYPCA

7 xj1ace

[IpencraBineHue JaHHBIX B BUAE Ta0nul, guarpamm, rpa@ukoB. 3amojHEHUE TaOIML, YTEHHE U
MIOCTPOCHUE JUArpamMM (CTOJIOMKOBBIX (CTOJIOUYATHIX) U KPYTOBbIX). UTeHHE rpadKoB peaabHbIX MPOIECCOB.
W3Bneuenne nHpopMaluy U3 AUarpamMm 1 TaOJIHII, UCTIOIb30BaHUE U MHTEPIIPETALUS TaHHBIX.

OnucarenpHas CTAaTUCTUKA: CpeaHee apudmeTudeckoe, MeauWaHa, pa3Mmax, HauOoubliee U
HauMeEHbIIIee 3HaYeHUsI Ha0opa YMCIOBBIX JTaHHBIX. [IpuMepsl ciiydaiiHON H3MEHYUBOCTH.

CrnyJaiiHplii 9KCIIEpUMEHT (OmBIT) W chy4aiiHoe coObiTHe. BepostHocTh u  wacrora. Poib
MaJIOBEPOATHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITUH B MPHPOJAE M B oOmiecTBe. MoHeTa W UrpajibHas
KOCTHB TEOPUH BEPOSITHOCTEH.

I'pad, BepmumHa, pebpo. Cremenp BepmuHBL Yucio pédep W cymMmapHas CTCIICHb BEPIIUH.
[IpencraBnenne o cBsizHOcTH rpada. Llenu u nwmkiel. [lytu B rpadax. O6xox rpada (sitiepoB myTh).
[IpencraBnenne 06 opueHTHPOBaHHOM rpade. Pemenne 3a1a4 ¢ moMomsio rpagos.

8 KiIacc

[IpencraBieHue NaHHBIX B BHUJE TaONul, auarpamm, rpadukoB. MHOXECTBO, 3J1€EMEHT MHOXECTBA,
noMHOXecTBO. Onepauy Haj MHOKECTBAMU: 00beTUHEHNE, TTepecedeHne, TOTOIHEHHE.

CaoiicTBa omnepanuili HaJy MHOXECTBAMH: MEPEMECTUTEIBHOE, COUETATEIIbHOE, PACIPEeAEIUTENLHOE,
BKJItoueHus1. Mcnonb3oBaHue rpaduyeckoro npeacTaBlIeHNs MHOXKECTB /ISl OMMCAHMSI pealbHBIX MPOIIECCOB
U SIBJICHUU, [IPY PELICHUHU 3a/a4.

W3mepenune paccemBaHusi JaHHBIX. Jlucmepcusi M CTaHJApPTHOE OTKJIOHEHHME YHCIIOBBIX HaOOpOB.
JlnarpamMma paccenBaHusl.

DnemMeHTapHbIe COOBITUS cay4aiiHoro omnbiTa. CiydailiHble coObITHS. BepositTHocTH cOObITHI. OTBITHI
C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU COOBITUSIMU. CitydaiiHblii BEIOOP. CBA3b MEXY MAJIOBEPOSTHBIMU U
MPAKTUYECKH TOCTOBEPHBIMU COOBITUSMU B TIPUPOJIE, OOIIECTBE U HAYKeE.

HepeBo. CBolicTBa J1€peBbEB: €IMHCTBEHHOCTb IYTH, CYIIECTBOBAaHUE BHCSIYEH BEPILIHUHBI, CBS3b
MEX/y YHMCIIOM BepIIMH M uucioMm pédep. IlpaBuno ymHokeHus. Pemienue 3amay ¢ momoinpio rpagos.
[TporuBononoxHeie coObITUs. [uarpamma Ditnepa. OO0beAHEHNHE U TIepeceueHne coObITHii. HecoBMecTHBIE
coObrtusi. Dopmyna CIOKEHHS BEpPOSTHOCTEH. YCJIOBHas BepOsSTHOCTh. He3aBucumbie COOBITHS.
[IpencraBnenue s3kcnepuMeHTa B BUJAE JiepeBa. Penienue 3a1a4 Ha HaXOKJIECHUE BEPOATHOCTEN C IMTOMOIIBIO
JiepeBa CIIy4ailHOro KCrepuMeHTa, Auarpamm Jidepa.

9 kaace

[IpencraBieHue JaHHBIX B BUJE TaOIHI], Iuarpamm, rpadukoB, HHTEpIIpeTalus JaHHBIX. UTeHue u
MIOCTPOCHUE TAOIUL, TUarpamMm, rpa@uKoB MO PeaJTbHBIM JaHHBIM.

[TepecranoBku u aktopuan. Couetanuss u uucio couyetanuit. TpeyronbHuk Ilackans. Pemienue
3aJ1a4 C UCIOJIb30BaHUEM KOMOUHATOPUKH.

['eomeTpuyeckast BepoATHOCTh. CiydallHbIN BBIOOP TOUYKU U3 (PUTYpBI HA TIIIOCKOCTH, U3 OTPE3Ka U U3

IYTH OKPY>KHOCTH.
Hcneitanne. Ycnex u Heynada. Cepusi ucnblTaHuM 10 mnepBoro ycnexa. Cepusi HMCHBITaHUIN



bepuymu. BepositTHocTH cOOBITHIT B cepun ucnibiTannid bepHymn.

CrnyuaiiHas BEJIMYMHA U pacHpelesieHHe BEpOSITHOCTEN. MareMaTndeckoe OXUAAHUE U IUCIIEPCHS.
IIpumepbl  MAaTeMaTU4YECKOTO  OXHUAAHHA KaK TEOPETHMYECKOrO CPEIHEro 3HAYCHUS  BEIMYWHBIL.
MareMaTtnueckoe OKHUJAHUE U JUCIEPCUs CIYyYalHOM BEIIMYMHBI «YHUCJIO YCIIEXOB B CEPUU HUCIBITAHUI
bepnynnny.

[TonsiTue 0 3akoHE OOIBIINX YKcen. V3Mepenne BeposSTHOCTEH C MOMOIIBIO YacToT. Poik 1 3HaueHHe
3aKoHa OOJIBIINX YHMCEN B IPUPOJIE U OOLIECTBE.

IJIAHUPYEMBIE IIPEJIMETHBIE PE3YJIbTATBI OCBOEHUS PABOYEN ITPOI' PAMMBI
KYPCA

[IpenmeTHble pe3ynbTaThl OCBOEHUs Kypca «BeposTHocTh M craructuka» B 7—9  kiaccax
XapaKTEPU3YIOTCS CIEAYIOIUMU YMEHUSMHU.

7 KJ1acc

1. Ywurarp unbopManuio, NpeACcTaBICHHYIO B Ta0JIMlaX, HA AUarpaMMax; MpeACTaBisaTh JaHHbIE B BUJE
TaOJIUI, CTPOUTH JUArpamMMbl (CTOJIOMKOBEIE (CTOIOYATHIC) M KPYTOBEIE) [0 MAaCCUBAM 3HAUCHUH.

2. OnwuchlBaTh U MHTEPIPETUPOBATH peajbHbIC YUCIOBBIE JAaHHbIC, MPEJCTABICHHbIE B TaOIMIax, Ha
auarpammax, rpadukax.

3. Hcnonb3oBaTh AJI OMUCAHMS JAHHBIX CTATUCTHUYECKHUE XapaKTEPUCTHKU: cpelHee aprupMeTHUecKoe,
Merana, HanboJIbIllee ¥ HAMMEHBIIIEE 3HAYCHHUS, pa3Max.

4. VImeTp mpeACTaBICHHE O CIy4ailHOH W3MEHUYMBOCTH Ha TNpUMepax IeH, (U3MUECKUX BEITUYWH,
AHTPOIIOMETPUYECKUX JAHHBIX; UMETh IPEJCTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH.

8 kiacc

1. UM3BnekaTb u mpeoOpa3oBbIBATH HH(POPMAIMIO, TMPEACTABICHHYI0 B BHAE TaONUI, AUarpamwm,
rpaduKoOB; MPEACTABIIATE JAHHBIC B BUJIC TAOJUII, TUAarpaMM, TpapuKoB.

2. OmnwuceiBaTh JaHHBIE C TOMOMIBIO CTAaTHCTUYECKUX TOKa3aTeliel: CpelHUX 3HAYeHHH Hu Mep
pacceuBanus (pa3max, TUCIIEPCHUS U CTAaHAAPTHOE OTKJIOHEHHUE).

3. HaxomuTp YacTOThl YHMCIOBBIX 3HAYEHHH W 4YacTOThl COOBITHUH, B TOM 4YHCIE IO pe3yilbTaTam
W3MEPEHUI U HAOIIOICHUH.

4. HaxoauTb BEPOATHOCTH CIIy4alHBIX COOBITUN B OMBITAX, 3HAasE BEPOATHOCTH AJIEMEHTAPHBIX COOBITHIA,
B TOM YHCJI€ B OIIBITAXC PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.

5. Hcnonb3oBaTh rpaduueckue MOJENU: AEPeBO CIy4ailHOTO JKCIEPUMEHTa, IuarpaMMbl Diinepa,
YUCJIOBas MpsMasi.

6. OnepupoBarTh MOHSATUAMH: MHOXECTBO, IMOJAMHOKECTBO; BBINOJHATH ONEPALMH HAJ MHOKECTBAMM:
00beIMHEHNE, TIEpECeUCHNE, JOMOJHEHUE; TIEPEUNCIIATh JJIEMEHTHl MHOXKECTB; MPUMEHSTh CBOMCTBA
MHOECTB.

7. Hcnonb3oBaTh Tpaduueckoe MTPEACTaBICHUE MHOXKECTB M CBSI3ed MEXAYy HHUMHU JJIs ONHUCAHUS
MIPOLIECCOB U SBIICHUH, B TOM UHKCIIE NP PEIICHUHU 3314 U3 IPYTUX y4EOHBIX MPEAMETOB U KYPCOB.

9 kJiacc

1. W3BnekaTh U mpeoOpa3oBbIBaTh WH(GOPMAIIMIO, PEACTABICHHYIO B Pa3JIMYHBIX UCTOYHUKAX B BHJE
Ta0IuUI, IUarpamm, rpaduKoB; IPEACTABISTH TAHHBIC B BUJIE TAOJIHII, TUAarpaMM, TpapuKoB.

2. Pematp 3agauuM  OpraHM30BaHHBIM IMEepeOOPOM  BApUAHTOB, a TaKXKe C HCIOJIb30BaHUEM
KOMOWHATOPHBIX TIPABUI U METOJIOB.

3. Hcnonw3oBarh omnucareabHble XapaKTEPUCTUKHU I MAacCCMBOB YHUCJIOBBIX JAHHBIX, B TOM YHCIIE
CpeHHE 3HAYCHUS U MEPHI PACCEHBAHUA.

4. HaxoauTh 4YacTOThl 3HAYEHWH W YACTOTHI COOBITHS, B TOM YHCIE TMOJNB3YACh pe3yIbTaTaMH
MPOBEACHHBIX U3MEPECHUI U HAOJIOICHUH.

5. HaxoauTb BEpOSTHOCTU CIyYalWHBIX COOBITHI B HM3yYEHHBIX OMBITAX, B TOM YHCJIE B OIbBITaX C
PaBHOBO3MOKHBIMH JJIEMEHTAPHBI- MH COOBITHSIMH, B CEPHUSIX HMCIBITAHUNA O TEPBOTO yCIexXa, B
cepusiX UcnbITaHul bepHyIu.

6. VMeTb npeacTaBiaeHue O CIydaliHON BEJIMYUHE U O
pacrnpeieIeHu BEpOSITHOCTEM.

7. VMetp mpencTaBiieHHe O 3aKOHE OOJBIIMX YUCEN KaK O MPOSBICHUM 3aKOHOMEPHOCTH B CIy4aiHOM
M3MEHYMBOCTH U O POJIU 3aKOHA OOJIBILIUX YUCEI B IPUPOJIE U O0IIEeCTBE






7 xnacc ( 34 )

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA

DneKTpoH

Ha3Banue HbIE
azjena udpo
pasa XapakTepuctuka TSI TeIbHOCTH (np
(Tembr) OcHoOBHOE coJiep kaHNe BbIC
o0yyJaronmxcs

(aucno oOpa3oBat
4acoB) ebHBIC

pecypcehbl)
[Ipencrasne | [IpencraBneHue JaHHBIX B OcBauBath crI0cOObI PEICTABICHUS

HHUEC JaHHBIX

(74)

tabnumax. [IpakTuueckue
BBIUUCIICHUS 110 TaOJINYHBIM
JNaHHBbIM. [13BrIeueHne 1
MHTepHpeTanus TabaIuuHbIX
nanabiX. [IpakTudeckas pabora
«Tabauuey.

I'paduueckoe npeacraBieHue
JAHHBIX B BHJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOYATHIX)
auarpamm. Yrenue u
MIOCTPOCHHE AUATPAMM.
[Ipumeps! nemorpaduueckux
nuarpaMmm. [Ipaktnaeckas
pabota «Jluarpammsbi»

CTAaTUCTUYECKUX JAHHBIX M YMCIOBBIX
MacCCHBOB C ITOMOIIBIO TAOJIHI] M THArpaMm
C UCTOJIb30BAHUEM AKTYaJTbHBIX M BAKHBIX
JaHHBIX (nemMorpaduyecKue TaHHbIE,
MIPOU3BOJICTBO MPOMBIILICHHON 1
CEIIbCKOXO03AMCTBEHHOM MPOYKIINH,
00111eCTBEHHBIC U IPUPOIHBIC SIBJICHUS).
N3y4ath MeTo/1bl pabOThI ¢ TAOJUYHBIMU U
rpaguYecKUMHU MPEACTABICHUSAMHU JaHHBIX
C TIOMOIIBIO ITUPPOBBIX PECYPCOB B XOJI€
IIPAKTUYECKUX paboT

Ontfrarensn | Uncossie Habopsl. CpeHee OcBanBaTh NOHATHS: YUCIIOBOK HAOOP,
ast apudmernyeckoe. Mepa HEeHTPaJbHOU TeHAeHIInH (Mepa
cTaTucTHKa | MenuaHa 9uciIoBOTO Habopa. LIEHTPa), B TOM YHCJIE CPEIHEE
(8 1) Y CTOWYUBOCTD MEIAHBI. apudmeTnyeckoe, MearaHa.
[IpakTuueckas padbora OnuceIBaTh CTATUCTUUECKUE JaHHbIE C
«CpenHue 3HaYCHUS. MOMOIIBIO CPEeTHET0 apu(hMETHIECKOTO U
HaubOonpliee 1 HauMeHbBIIIEE Menuanbl. Pemars 3a1aun.
3HAYCHHS YHCIIOBOTO Habopa. N3yyaTe CBOMCTBA CPEAHUX, B TOM YHCIIE C
Pasmax HOMOLIBIO MU(POBEIX PECYPCOB, B XOJI€
MPAKTUYECKUX padoT.
OcBauBaTh OHATHUS: HAUOOJIbIIIEE U
HaVMEHbIIIEE 3HAUECHHS YHCITIOBOTO
MaccHBa, pa3Max.
Pemate 3amaun Ha BEIOOpP criocoba
OTHMCaHUS JAHHBIX B COOTBETCTBUU C
MPUPOJION TaHHBIX U LIETSIMU
M CCJIEIOBAHMUS
Cnyuyaitnas | CrnyuyaiiHasi "3BMEHYHBOCTD OcBauBaTh MOHSTHS: YACTOTA 3HAYCHHI B
M3MEHUYUBOC | (mpumMepsl). HacToTa 3HaUeHUI B | MAacCUBE JJaHHBIX, TPYNIIUPOBKA TaHHBIX,
Tb (6 9) MacCHUBe JaHHBIX. [ pynmupoBKa. | rucTorpamma.
I'ucrorpammsi. CTpouTh ¥ aHANU3UPOBATh THCTOIPAMMBI,
[IpakTrueckas padbota noA0UPATh MOAXOISAIIHI mIar
«Cny4aiiHasi U3MEHYUBOCTbY PYIIIHPOBKH.
OcBauBath rpaduyeckue NpecTaBlIeHUs
Pa3HbIX BUIOB CIIy4allHOW U3MEHYMBOCTH,
B TOM YHCJIE C TOMOIIbIO U(POBBIX
PECYPCOB, B X0/I€ MPAKTUYECKOMN pabOThI
Beenenue B | I'pad, Bepiuna, pedpo. OcBauBath OHSTHS: Tpad, BepIInHA
TEOPHIO [IpencraBnenue 3amaun ¢ rpada, pedpo rpada, creneHn

rpa¢oB

nomoIneko rpaga. CreneHb

(BaHeHTHOCTB BepI_HI/IHLI), OCIb U TUKII.




(4 9)

(BaJICHTHOCTH ) BepIIUHBL. Ynciio
pebdep u cymmapHas CTENeHb
BepuuH. [lenb u nuki. [1yTs B
rpade. [Ipencrasnenue o
cBs3HOCTH Tpada. O6xox rpada
(ottniepoB nyth). [IpeacraBienue
00 OpHEHTHPOBAHHBIX rpadax

OcBauBaTh NOHATHUS: TIYTh B rpade,
iinepoB myTh, 00X01 rpada,
OpUEHTUPOBAaHHBIN rpad.

Pemrars 3a1aun Ha MOMCK CyMMBI CTETIEHEN
BepIIuH rpada, Ha MOUCcK 00xo/a rpada,
HA TIOUCK MyTEH B OPUEHTUPOBAHHBIX
rpadax.

OcBauBaTh CrIOCOObI MPECTABICHUS 33124
U3 Kypca aiareOpbl, FeOMEeTPUH, TEOPUN
BEPOSTHOCTEH, JPYTUX TPEIMETOB C
MOMOIIBIO TpadoB (KapThl, CXEMBI,
AIIEKTPUYECKUE 1eTH, (PYHKIIMOHATIbHBIC
COOTBETCTBUS) HA IIPUMEPAX

BepositHocT | Citywalinbiii onbIT U ciiydaiiHoe | OcBaMBaTh MOHSTHS: CIIy4alHbBINA ONBIT U
b M YyacToTa | coObITHE. BeposTHOCTH U ciydaifHoe COOBITHE, MAJIOBEPOATHOE U
CIIy4ailHOTO | yacToTa coObITHs. Poib MPAKTUYECKH TOCTOBEPHOE COOBITHE.
COOBITHS MaJIOBEPOATHBIX U NPAKTHUECKU | M3yuaTh 3HAUMMOCTh MaJIOBEPOSTHBIX
(4 9) JIOCTOBEPHBIX COOBITHI B COOBITHH B MPUPO/IE U OOIIECTBE HA
npupoe u B oduiecTse. MoHeTa | BaKHBIX ITpUMepax (aBapuu, HECUaCTHbIE
U UTpasibHas KOCTh B TEOPHUH CIIy4au, 3aluTa MepcoHaIbHOM
BEPOATHOCTEM. uH(popmaluu, nepenaya JaHHBIX ).
[IpakTuueckas pabota «Hacrora | M3yuaTh posib KIIACCUUECKUX
BBINA/ICHUS Opia» BEPOATHOCTHBIX MOJIeJIel (MOHETa,
UrpanbHasi KOCTb) B TEOPUH BEPOSITHOCTEH.
HabmroaTe 1 U3yyaTh 4acTOTY COOBITUI B
105 MPOCTHIX IKCIIEPUMEHTaX, B TOM YHCIIE C
MTOMOIIBIO ITU(PPOBEIX PECYPCOB, B XOC
MPAKTUYECKON pabOThI
O6o6menne | IlpeacraBienne naHHBIX. [ToBTOPATH N3yUEHHOE U BBICTPAUBATh
, KOHTpoJib | OnucarenpHasi CTaTUCTHUKA. CUCTEMY 3HaHUU.
(GR)) BepositHOCTB CitydaitHOTO Pemate 3a1aum Ha IpeICTaBICHNUE U

CcOOBITHSA

ONMCAHUE JAHHBIX C TOMOILIBIO U3YUYEHHBIX
xapakTtepucTuk. O0cyX1aTh TPUMEPHI
CIlydaltHbIX COOBITHH, MaTOBEPOSTHBIX U
MPAKTUYECKH TOCTOBEPHBIX CIyYaiiHBIX
COOBITHH, UX POJIU B IPUPOJIE U KUZHU
YeJI0BeKa

8 kiacc (34 yaca)

DneKTpoH
Haszsanue HBIE
azzjena ndpo
pasi XapakTepucTuka JESATSIIbHOCTH (mp
(TemMbr) OcHOBHOE cofiepKaHuE BbIC
oOyJaromuxcs
(ducno oOpasoBar
9acoB) eJIbHBIC
pecypceh)
[ToBTopenu | [IpencraBieHne qaHHBIX. [ToBTOPSTH N3yUEHHOE U BHICTPAUBATh
e Kypca 7 OnucaTenpHasi CTaTUCTHKA. CHUCTEMY 3HAHUM.
KJacca CrnyyaitHast U3MEHYHUBOCTb. Pematp 3a1aun Ha npeicTaBIeHUE U
(449) Cpenuue YucaoBoro Habopa. ONKMCAHKE JAHHBIX C TIOMOLIBIO U3YYEHHBIX

Crydaiinpie COOBITHSI.
BeposTHOCTH M 4aCTOTHI.
Kraccuueckue Mozenu reopun
BEPOATHOCTEN: MOHETA U
urpajabHasi KOCTb

XapaKTepUCTHK. PemaTe 3a1aun Ha
Mpe/iCTaBlIeHHe IPYNIHUPOBAHHBIX JAHHBIX
U ONMCAHUE CIIy4alilHON U3MEHYHUBOCTH.
Pemats 3a1aun Ha onpeiesIeHne 4YacTOThI
CIIy4alHbIX COOBITHI, 00CYKIeHHE




MIPUMEPOB CIyYaiHBIX COOBITHI,
MaJIOBEPOATHBIX U MPAKTUYECKU
JIOCTOBEPHBIX CITyYalHBIX COOBITHH, UX
pOJIU B IPUPOJIE U JKU3HU YETIOBEKA

Onucarens | Otkionenusd. {ucnepcus OcBauBaTh NOHATHUSA: JUCTIEPCUS U
Hast YKCJIOBOr0 Habopa. CTaH/IapTHOE OTKJIOHEHHE, UCIIOIb30BaTh
craructuka | CTaHgapTHOE OTKIOHEHHUE 9TH XapaKTEPUCTUKHU I OMHCAHUS
PacceuBanu | unucioBoro Habopa. Jluarpammsel | pacceMBaHUs JIAHHBIX.
€ JaHHBIX paccerBaHUs BoiaBurate runote3sl 00 OTCYTCTBUU WIIH
(4 9) HaJU4YUH CBSI3H MO JUarpaMMam
paccerBaHUsl.
Ctpouth auarpamMmbl pacceMBaHus MO
MMEIOIINMCS JaHHBIM, B TOM YHCIIE C
MOMOIIIbIO KOMITBIOTEPA
MHuoxecTtBa | MHOXECTBO, ITOJIMHOKECTBO. OcBauBaTh NOHATHUS: MHOXECTBO, JIEMEHT
(4 1) Onepanuu HaJ MHOKECTBAMU: MHO>KECTBa, ITOJIMHOKECTBO.
00bEeTMHEHNE, TIEPECEUCHNE, BrinonHsaTe onepannn HaJl MHOKECTBAMU:
JIOTIOJTHEHHUE. o0beIMHEeHUE, TIepecedeHne, J0MOHEHUE.
CaoiicTBa ornepanuii HaJ Hcnonp3oBaTh cBOMCTBA.
MHOKECTBAMU: MepeMecTUTENbHOE, COYeTaTeIbHOE,
TePeMECTHTENBHOE, pacnpeneuTeabHOe, BKIIOUSHUS.
COUETATEIBHOE, Hcnonw3oBares rpaduyeckoe
MIpe/ICTaBJICHHE MHOXKECTB MIPH OMUCAHHUH
PacrpeCNTeILHOS, peanbHBIX MPOIECCOB U SBIEHUH, IPU
105 BRITFOYCHUAL. pEICHUH 3a]1a4 U3 IPYTUX YIeOHBIX
I'paduueckoe npencraBneHne TIPEAMETOB H KyPCOB
MHOKECTB
BepositHo | DnemeHTapHbIE COOBITHS. OcBauBaTh NOHATHUSA: SJIEMEHTAPHOE
CTb Cay4aiiHpie COOBITHSL. coObITHE, CITydaifHOE COOBITHE KaK
ciydaiiHor | brarompusrcTByromiue COBOKYITHOCTb OJIarONPHUSATCTBYIOIIUX
0 COOBITHS | DJIEMEHTAapHbIE COOBITHS. AJIEMEHTapHBIX COOBITHIH,
(6 1) BepositHocT coObITHI. ONBITEL | pABHOBO3MOXKHBIE dJIEMEHTApHBIE
C pPaBHOBO3MO>XHBIMH COOBITHSI.
AJIIEMEHTAPHBIMU COOBITHUSIMHU. Pemiate 3a1aun Ha BEIYMCIICHHE
Crnyyaiinblii BEIOOD. BEPOSTHOCTEN COOBITHI 1O BEPOATHOCTSIM
ITpaktryeckas paboTa «OIBITEL | 3eMEHTAPHBIX COOBITHI CIIy4aifHOro
C pPaBHOBO3MO>XHBIMHU OIILITA.
AIIEMEHTAPHBIMU COOBITUSIMU PelrtaTh 3a/1a49H Ha BHIYHCICHHE
BEPOSITHOCTEH COOBITHII B OIBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU, B TOM YHCJIE€ C TTOMOIIIBIO
KOMIIBIOTEPA.
[IpoBOANUTH M U3yUYaTh OMIBITHI C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMH (C UCTIOJIB30BAHUEM MOHET,
UTPATbHBIX KOCTEH, IPYTrUX MOJEINeH) B
X0J1€ TIPAKTUIECKOU pabOoThI
Brenenue B | JlepeBo. CBoiicTBa nepesa: OcBauBaTh IOHATHS: IEPEBO Kak rpad 6e3
TEOPUIO €MHCTBEHHOCTh MyTH, [MKJIa, BUCSYAs BEpIIUHA (JIUCT), BETBb
rpadoB CYIIIECTBOBAHHUE BUCTUYEH JiepeBa, MyTh B IEpeBe, AUAMETp JIepeBa.
(4 9) BEpUINHBI, CBSI3b MKy unciaoM | M3ydars cBoiicTBa aepeBa:

BEPIIUH U YHCIIOM pebep.
[TpaBmiio yMHOXKEHUS

CYIIIECTBOBAHUE BUCSYEN BEPILIUHBI,
€MHCTBEHHOCTD ITYTH MEXKIY ABYMsI




BEPIIUHAMH, CBSI3b MEIKIY YUCIOM
BEPIIUH U YUCIIOM pebep.

Pemath 3a1auu Ha MMOUCK U TIEPEUHCIICHUE
myTel B iepeBe, onpeesieHIe Yrcia
BEpIIMH WK peoep B 1epeBe, 00X01
OMHApHOTO JIepeBa, B TOM YHCJIE C
MIPUMEHEHHEM MTPABUIIa YMHOKCHHSI

Crnyuaiinbie
CcOOBITHSA

(8 1)

105

[TpoTHBOIOIOKHOE COOBITHE.
Huarpamma Dinepa.
OObenHeHNe U IepeceyeHne
coOwITuii. HecoBMecTHBIE
coObITHs. DOpPMYIIa CII0KEHUS
BeposaTHocTel. [TpaBuiio
YMHOKEHHSI BEPOATHOCTEH.
YcnoBHas BEpOATHOCTb.
HezaBucumblie cOOBITHS.
[IpencraBnenue cay4aitHOTo
9KCIIEPUMEHTA B BUJIE JIepeBa

OcBauBaTh NOHATHSA: B3aUMHO
MIPOTUBOMOJIOKHBIE COOBITHS, ONIEpalluu
HaJl COOBITUSIMH, O0BETUHEHHUE U
nepeceyeHne coObITHI, Tuarpamma
Ditnepa (Ditnepa—BeHHa), COBMECTHBIE U
HECOBMECTHBIE COOBITHSI.

N3y4ath TeopeMbl 0 BEpOATHOCTU
00beIMHEHUS IBYX COOBITHI ((popMYyJTbI
CJIOKEHMSI BEPOSITHOCTEN ).

Pemartsb 3a1aun, B TOM 4Kciie TEKCTOBBIC
3aJ1a4M Ha OIpe/iesIEHUE BEPOSTHOCTEN
00BEAMHEHUS U TIEPEeCEeUeHHsI COOBITHI C
ITOMOILIBIO YMCIIOBOM IIPSi- MO, JUArpaMm
Diinepa, GopMyIbl CIOKEHUS
BEPOSITHOCTEM.

OcBauBaTh NOHATHUSA: IPABUIIO YMHOXKEHUS
BEPOSATHOCTEH, yCIIOBHAsI BEPOSTHOCTb,
HE3aBHCHUMBIE COOBITHUS IEPEBO
CIIy4aiiHOTO OIBITA.

N3yyats cBolicTBa (OmpeneeHus])
HE3aBHUCHUMBIX COOBITHIA.

Pemarsb 3a1aun Ha onpeenieHne u
WCTIOJIh30BAaHNE HE3aBUCUMBIX COOBITHH.
Pemrate 3a1aun Ha TOMCK BEPOSITHOCTEM, B
TOM YHCJIE€ YCIOBHBIX, C UCIOJIb30BaHUEM
JiepeBa CIIy4aifHOTO OTbITa

O060011IeHn

€, KOHTPOJIb
(4 4)

[IpencraBnenue qaHHBIX.
OmnwucarenbHas CTAaTUCTHKA.
I'pads1. BepositHOCTh
CIIy4aitHOro COOBITHSL.
DneMeHTbl KOMOMHATOPUKH

[ToBTOPATH N3yUEHHOE U BHICTPAaUBaTh
CUCTEMY 3HAHUM.

Pemrate 3a1aun Ha IpeICTaBICHHUE U
OINMCAaHNE JAHHBIX C IOMOIIBIO U3yUYEHHBIX
XapakTepUCTUK. Pemate 3aqaum ¢
IpUMEHEHHEM TpadoB.

Pemrate 3a1aun Ha HaxoXeHUE
BEPOSTHOCTH CIYy4alHOTO COOBITUS IO
BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITHA, B
TOM YHCJIE B ONBITaX C PABHOBO3MO>KHBIMHU
3JIEMEHTapPHBIMU COOBITUSMHU.

Pematp 3a1aun Ha HaAXOXKIAEHHUE
BEpPOSITHOCTEH O0BEAMHEHUS U
nepeceyeHus COObITUH, B TOM YHCIIe
HE3aBUCHMBIX, C HCIIOIb30BAHUEM
rpaduUecKux MpeICTaBICHHU U 1epeBa
CIIy4ailHOTO OTBITA.

Pemats 3amaun Ha nepevncieHue
KOMOMHAaIMH (4Kciia IepecTaHOBOK, YHCIa
COYETaHUI), Ha HAXO0XKJECHUE
BEPOSTHOCTEH COOBITHI ¢ PUMEHEHUEM
KOMOMHATOPHUKH, B TOM YHUCJIE C




HCIIOBb30BaHUEM TpeyronbHuka [lackans

9 knacc
DJIEKTPOH
Ha3Banue HBIE
pasieia XapaxkTepucTuka JIESTEIIbHOCTH (mpo
(Tembl) OcHoBHOE coJiep kaHne BbIC
00yJaronuxcst
(ducmno oOpazoBar
4acoB) eJIbHBIC
pecypchl)
IToBropenu | IIpencraBneHue naHHBIX. [ToBTOPSATE N3Yy4EHHOE U BBICTPAUBATh
e Kypca 8 OnwucarenpHas CTaTUCTHUKA. CUCTEMY 3HAHHUU.
KJlacca Omnepanuu HajJ COOBITUSMH. Pematpb 3a1aun Ha npeacTaBiIcHUE U
(4 9) HezaBucumocTh cOOBITHI OMMCaHUe TAHHBIX.
Pematsb 3a1aun Ha HaXOXKIEHUE
BEPOSATHOCTEH 00BEIMHEHUS U
nepecedeHus COObITHH, B TOM YHCIIE
HE3aBUCHUMBIX, C UCIIOIb30BAaHUEM
rpaduyecKux NnpeaAcTaBIeHUN U 1epeBa
CIIy4allHOT'O OIIbITA.
Pematp 3a1aun Ha nnepednciacHue
105 KOMOUHAIM (4uciia IepecTaHOBOK, YHCIIa
COUYETaHU ), HA HAXOXK/ICHUE
BEPOSATHOCTEN COOBITHI ¢ IPUMEHEHUEM
KOMOUHATOPUKH, B TOM UHUCIIE C
UCII0JIb30BaHuEM TpeyroyibHuKa [lackans
Onementsl | KomGuHaTtopHoe npaBuio OcBauBaTth NOHATHS: KOMOMHATOPHOE
KoMOuHaTO | yMHOKeHHs. [lepecTaHoBKH. [IPaBWJIO YMHOKEHUS, YIIOPSIOYE€HHAs
pUKN ®akropuan. CoueTaHus U YUCIIO | Mapa, Tpoilka 0ObEKTOB, MEPECTAHOBKA,
(49) coueTaHui. TpeyroJbHUK (akropuan yncia, CoueTaHue, YUCIO
[MTackans. [IpakTiuueckas pabota | coueTaHHil, TpeyroabHUK [Tackans.
«Bprancienne BEposITHOCTEN € Pemrate 3amaun Ha nepedncieHne
HCIIOJIb30BAHUEM YIOPSIOYEHHBIX 11ap, TPOEK,
KOMOUWHATOPHBIX (YHKIIUMA MEPEUYNCIICHUE IEPECTAHOBOK U COYETAHUI
3JIEKTPOHHBIX TAOIUID) 2JIEMEHTOB Pa3JINYHBIX MHOXKECTB.
Pematsb 3a1aun Ha IpUMEHEHHE YUCIIa
coyeTaHuil B anredpe (COKpamieHHoe
yMHOxeHue, 6uHoMm HerotoHa). Pemars,
pUMEHSST KOMOMHATOPUKY, 3a]]au Ha
BBIUHCIICHHE BEPOSITHOCTEH, B TOM UHUCIIE C
MTOMOIIIBIO AJIEKTPOHHBIX TAOJIUIL B X0OI€
MIPaKTUYECKON pabOThI
I'eometpuu | ['eomeTpuueckas BepoaTHOCTb. | OcBauMBaTh MOHATHE T€OMETPUUYECKOM
eckas CrnyyaitHblii BEIOOP TOUKH U3 BEpOATHOCTH. Pemars 3anaun Ha
BEPOSTHOCT | (UTYPHI HA IJIOCKOCTH, U3 HaXO0XJCHHUE BEPOATHOCTEN B ONBITAX,
b OTpe3Ka, U3 IyTd OKPYKHOCTH MPe/ICTaBUMBIX KaK BBIOOp TOYEK U3
(4 4) MHOT'OYTI'OJIbHUKA, Kpyra, OTpe3Ka WIn
IyTH OKPY>KHOCTH, YHCIIOBOTO
IIPOMEXYTKA
Ucneiranus | Ucneitanue. Yenex u Heynaya. | OcBauBaTh MOHSATHUS: UCIIBITAHUE,

bepuymn

CCpI/IH HUCIIBITAaHUH 10 IEpBOro

QJICMCHTApHOC COOBITHE B HUCIIBITAHUU




(64)

ycnexa. Ucneiranusa bepuynnu.
BepositHOCTH cOOBITHI B ceprH
ucnbiTaHui bepnysy.
[IpakTuyeckas pabora
«HcnublTanus bepuymm»

(ycrmiex u Heynava), cepus UCTIBITAHUH,
HACTYIJIEHHE NIEPBOro ycnexa (Heyaaun),
cepus ucnbiTaHuii bepHysu.

Pemars 3amaun Ha HAXOXKICHUE
BEPOSITHOCTEH COOBITHI B CEpUU
WCIBITAHUH 70 EPBOIO yCIieXa, B TOM
YHCclie C MPUMEHEHUEM (POPMYJIIbl CYMMBI
F€OMETPUYECKOMN ITPOTrPECCUH.

Pemars 3a1aun Ha HAXOXKICHUE
BEPOSATHOCTEN AJIEMEHTAPHBIX COOBITHI B
cepuu ucnbiTaHui bepHysnu, Ha
HaXO0XEHUE BEPOATHOCTH ONPEIEICHHOTO
YHUCJIA YCIIEXOB B CEPUM MCIIBITAHUN
bepnynnu. U3ydars B X0/1€ NPaKTUYECKON
paboThl, B TOM YHCIIE C IIOMOILBIO

U POBBIX PECYPCOB, CBOICTBA
BEPOSITHOCTU B CEPUHU UCIIBITAHUI
bepnynnu

Crnyuaiinas
BEJIIMYMHA
(6 9)

105

CrnydaiiHasi BeJIMYMHA U
pacrnpeiesieHlie BEPOSITHOCTEH.
MareMaTHdecKoe OKHIaHNuE U
JUCIIEPCHS CIIy4dailHOM
Benn4uHbl. [Iprumepsl
MaTEeMaTHUECKOI'0 OXKHIaHHS
KaK TEOPETUUYECKOr0 CPEIHETO
3HAQUYCHUS BEJIMYMHEI.
Ilonsatue o 3aKoHE OOJIBIIUX
yucen. 3mepenue
BEPOSITHOCTEN C IIOMOIIBIO
yacToT. [[puMeHeHue 3akoHa
OOJIBIIMX YKCET

OcCBOUTH MOHATHUSA: CITydaifHas BEIMYMHA,
3HAQUYEHHE CIy4YallHOW BEJTMYUHBI,
pacrpeiesieHre BEPOSITHOCTEN.

N3yuats 1 o0cyxaaTh NpuMepbl
JTUCKPETHBIX U HEMPEPHIBHBIX CIYYalHbBIX
BEJMYMH (POCT, BEC U€JIO BEKa,
YUCJIICHHOCTh HACEJICHUS, TIPYTHE
HM3MEHYNBEIE BEJTMYUHEI,
paccMaTpUBaBIINECS B KypCe CTAaTUCTUKH),
MOJICJIbHBIX CITy4ailHbIX BEJTUYMH,
CBSI3aHHBIX CO CIIYYailHBIMH OIBITAMHU
(6bpocaHue MOHETBI, UTPATLHON KOCTH, CO
CIIy4aiiHbIM BBIOOPOM H T. I1.).

OcBauBaTh NOHATHSA: MaTEMaTUYECKOE
OKUJaHHUE CIy4aliHON BEIMYMHBI KaK
TEOPETHYECKOE CPEAHEE 3HAUCHUE,
JUCIIEPCHS CIIyYalHOM BEJIMUMHBI KaK
aHaJIOT JUCIEPCUU YHCIOBOro Habopa.
Pematp 3a1aun Ha BeIYMCIIEHUE
MaTeMaTHYeCKOI0 OKUIaHUS U JUCTIEPCUU
JUCKPETHOM CIIy4aiiHOM BEJIUYUHBI 110
3aIaHHOMY PACIIPEJEIICHUIO, B TOM YHCIIE
3a/1a4, CBA3aHHBIX CO CTPAXOBAHUEM U
JIOTE- PESMH.

3HAKOMHUTBHCS ¢ MATEMATUYECKUM
OKUJJAaHUEM U JUCTIEPCUE HEKOTOPBIX
pacnpeneseHnii, B TOM 4HCiIe
pacnpeneneHus C1y4aiiHON BETUYUHbI
«YHCJIO YCIIEXOB)» B CEPUU UCTIBITAHUI
bepnymmu. U3yuaTs 9acToTy COOBITHS B
MTOBTOPSIOLIUXCS CIyYaiHBIX OIBITaX KaK
CIyYalHYIO BEJIMYHHY.

3HAKOMHUTHCS C 3aKOHOM OOJIBIINX YUCET
(B popme bepuynnu): npu 60b1110M YKCiIE
OTIBITOB YacCTOTa COOBITHSI OJIM3KA K €T0
BEPOSITHOCTH.

Pematp 3a1aun Ha U3MepeHue




BEPOSITHOCTEH C TIOMOIIBIO YaCTOT.
OO6cyxnath poib 3aKOHa OOJBITHX
000CHOBaHHUHU YaCTOTHOTO METO/1a
HU3MEPEHUS BEPOATHOCTEH.
OO0cyx1aTh 3aKOH OOJBIIMX YHCETT

YHuCCII B

Kak

O606menu | [IpencraBieHne JaHHBIX.

e, KoHTpoub | OnucarenpHas CTaTHCTHKA.
(10 4) BepositHOCTB CitydaitHOTO
COOBITHS. DIIEMEHTHI
KomOuHaTopuku. CiaydaiiHbie
BEJINYMHBI M PACTIPE/ICITICHHS

CHUCTEMY 3HAHUH.

Pemars 3amaun Ha npeacTaBiaeHUe
OIMCaHUe JaHHBIX.

Pematsb 3a1aun Ha HAXOXKCHUE
BEPOSITHOCTEH COOBITHI, B TOM YHC
OMBITaX C PABHOBO3MOKHBIMU
3J€MEHTapPHBIMU COOBITUSIMH,
BEPOSATHOCTEN O0BEAMHEHUS U

BEPOATHOCTH B OIIBITAX C CEPUAMU
CIIy4YaiiHBIX UCIIBITAHUI

HOBTOpHTB HU3YUYCHHOC U BBICTPAHMBATDH

IICPCCCUCHUA CO6BITPII>1, BBIYUCIIATH

n

JIC B

[Ipn pa3paborke pabouell MpPOrpaMmbl

COMBCTCTBYCT 3aKOHOAATCIILCTBY 00 O6pa3OBaHI/II/I.

B TEMAaTHYECKOM IUIAHUPOBAHUM YUTEHBI
UCIOJIb30BaHUS AJIEKTPOHHBIX (LU(POBBIX) 00pa30BaTENbHBIX PECYPCOB, SIBISIFOIIUXCS y4EOHO-METOINYECKUMU
MarepuaiamM (MyJIbTUMEIUNHBIC TPOTPAMMBI, HJIEKTPOHHBIC YYCOHUKH U 3aJaYHUKH, SJIEKTPOHHBIC OMOINOTEKH,
BUpTyaJbHbIe TAa0OPATOPHH, HIPOBBIE MPOTPAMMBI, KOJUIEKIIMU IHPPOBBIX 00pa30BaTEIbHBIX PECYPCOB),
UCIONIb3YEMBbIMU i1 OOyY€HUsT M BOCIUTAHHUS PpA3IUYHBIX TPYINI MOJIb30BaTENe, NPEICTABICHHBIMH B
3EKTPOHHOM (LM(POBOM) BHUAEC U peanu3yromuMu auaaktuueckue Bo3moxkHoctu UKT, conmepxkanue KOTOpBIX

TEMATHYECKOE IINTAHUPOBAHUE 5 KJIACC

Ne HaumenoBanmue KoanuecTBo yacos Buabl aesiTeJibHOCTH DJIEKTPOHHbBIE
n/n pa3nesioB U TeM (uudposbie)
NMporpaMMbl BCEro | KOHTPO | MPAKTHY o0pa3oBaTe/ibHbIe
JIbHBIE | eCKHe pecypesl
padoTsl | paGoThI
1.1. | decsaruunHas 1 ° Yurats, 3anuceiBath, | https://www.yaklass.r
cucremMa CpaBHHUBATh HaTypaimsHBle | U/p/matematika/s-
CUMCJICHUS. YHCIIa; IpeJiaratb u klass/naturalnye-

BO3MOXXHOCTH
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1.2.

Psin HaTypaibHBIX
quces.

1.3.

HarypanbeHusblii psn.

1.4.

Yucio 0.

1.5.

105

Harypanbubie
quCiIa Ha
KOOPJIMHATHOU
IpsIMOiA.

1.6.

CpaBHeHue, OKpyTi
SHHE HATypaJIbHBIX
qHCell.

1.7.

Apudmernueckue
JIeHCTBHUSA C
HATypaJIbHBIMU
YHCIIAMH.

1.8.

CaoiicTBa HyNS MIpH
CIIO)KEHHUU U
YMHOXESHHH,
CBOMCTBA €IUHUIIBI
MIPH YMHOKCHHH.

1.9.

IlepemecTurensHoe
U COYETaTEeNbHOE
CBOICTBA CIIOKEHHUS
U YMHOXCHMUA,
pacipeneauTebHOe
CBOICTBO
YMHOXCHUS.

1.10.

Jenurenu u
KpaTHBIE YUCIIa,
pas3jiokKeHHUEe Yncia
Ha MHOYKHTEJIH.

1.11.

Jenenue ¢
OCTaTKOM.

00CyXIaTh CIIOCOObI
YIIOPSTOYMBAHUS THCEIT;

° N3o00paxathb
KOOPJIMHATHYIO TPSMYIO,
OTMEYAaTh YHCJIa TOYKaAMHU
Ha KOOPJIMHATHOM MPSIMOW,
HaXOJUTh KOOPIMHATHI
TOYKHU.;

° Uccnenosars
CBOICTBa HATYPAIHHOTO
psana, uncen 0 u 1 mpu
CJIO)KEHUH ¥ YMHOYKCHHH.
° Hcnonb3oBath
MIPaBUIIO OKPYTJICHUS
HaTypaJIbHBIX YHCEI.;

° BeimoassaTs
apudmeTnyeckue neicTBHS
C HATypaJlbHBIMH YUCIIAMH,
BBIYUCIISATH 3HAYCHHS
YUCIIOBBIX BBIPAKCHHUH CO
ckoOKkaMu 1 0e3 CKOOOK.;
° 3anuceiBaTh
MIPOM3BEIACHUE B BUIC
CTEIEHH, YNTATh CTEIICHH,
HCTIOJIb30BATh
TEPMHUHOJIOTHIO
(ocHOBaHMeE, TTOKA3aTENDh),
BBIYHCIISITh 3HAUCHHS
CTEIICHEH. ;

° BrimoassaTs
MPUKUKY U OLIEHKY
3HAYCHHUI YHCIOBBIX
BBIpKCHHM, TTpEeIJIaraTh U
MIPUMEHSTD TPUEMBI
MIPOBEPKU BBIYUCIIEHUI. ;

° Hcnons3oBaTh mpu
BBIYUCIICHHSIX
MepEMECTUTENHHOE U
codYeTaTeIbHOE CBOMCTBA
CIIOKEHUS U YMHOXKEHUS,
pacrpenenuTenbHOe
CBOMCTBO YMHOXEHHUS;

° ®dopmynrpoBaTh U
MIPUMEHSTH TIPaBUjIa
Peo0pa30BaHUs YUCITOBBIX
BBIP2YKEHH HA OCHOBE
CBOWCTB apu(METHUECKUX
JICUCTBUM. ;

° Hccnenosarh
YHUCJIOBBIC
3aKOHOMEPHOCTH,
BBIJBUTATh U
000CHOBBIBAThH THITOTE3HI,
(hopmynupoBaTh
0000IIIeHNA U BBIBOIBI 110
pe3yibTaTam
MPOBEJICHHOTO
HCCIIEIOBAHMUS. ;
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klass/naturalnye-
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https://skysmart.ru/art
icles/mathematic/svoj
stva-slozheniya-i-

vychitaniya

https://resh.edu.ru/su
bject/lesson/7723/con

spect/272293/

https://interneturok.ru
/lesson/matematika/6-
klass/delimost-
chisel/deliteli-i-
kratnye?block=player

https://www.yaklass.r
u/p/matematika/5-
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1.12.

IIpocteie n
COCTaBHbBIE YHCIIA.

1.13.

IIpusnaku
JIeTMMOCTH Ha 2, 5,
10, 3, 9.

1.14.

CrerneHs ¢
HaTypaJbHbIM
MMOKa3aTeJIeM.

an

[S2< )

YucnoBbie
BBIPAKCHUS,
MOPSIIOK JEHCTBUI.

1.16.

Pemenue
TEKCTOBBIX 33124
Ha Bce apudmeTnye
CKHE JICVCTBUSI, HA
JIBIDKEHHUE U
MOKYTIKU

° DopmMynIHpoBaTh
OTIPEICTICHHS TCTUTEISI H
KpaTHOTO, Ha3bIBATh
JICJIUTENA U KPATHBIC
YHUCIIa; paclo3HaBaTh
MIPOCTHIE U COCTABHEIE
4YuCna;

) (hopMyIUpOBaTH U
TIPUMEHSATD MTPU3HAKHI
JIeIMMoCcTH Ha 2, 3, 5, 9,
10;

° MIPUMEHSATD ATOPUTM
pa3IoKECHHSI Yrcia Ha
MIPOCTHIC MHOXKUTEIH;
HaXOJIUTb OCTaTKU OT
TIEJICHUS ¥ HETIOTHOE
YacTHOE.;

° Pacno3naBath
HWCTHHHBIC U JTIO’KHBIE
BBICKA3bIBAaHUS O
HaTypaJIbHbIX YHCIaX,
MIPUBOAMTH MPUMEPHI U
KOHTp- IIPUMEPEI, CTPOUTH
BBICKa3bIBAaHUS U
OTPUIIAHUS BbICKa3bIBAHUI
0 CBOMCTBaX HaTypaJbHBIX
YJHUCel.;

° KoncTpyuposatb
MaTeMaTHICCKHE
TIPEIIOKEHHS C 10 MOIIIBIO
CBSI30K «H, KU,
«ECIH..., TO...».;

° PemaTth TekCTOBBIE
3a7a9u aprupMeTHUECKIM
CIT0COOOM, MCIIOJIL30BATh
3aBUCHMOCTH MEXKITY
BEITMYUHAMU (CKOPOCTH,
BpeMsI, PaCCTOSIHHE; 1ICHA,
KOJIMYECTBO, CTOMMOCTD H
JIp.): aHAJTU3HPOBATh U
OCMBICITUBATH TEKCT
3a/1a4H,
repehOpMyITHpPOBATEH
yCJIOBHE, U3BIICKATh
HEOOXOIMMBIE TaHHEIE,
yCTaHaBINBATh
3aBUCUMOCTH MEXKITY
BEJIUYMHAMU, CTPOUTH
JIOTUYECKYIO LIETIOUKY
paccyXaeHun.;

° MopenupoBaTh X0
peIIeHus 3a7a9u ¢
ITOMOIIbIO PUCYHKA,
CXEMBI, TAOJUIIBL.;

° IIpuBonuTs,
pa3zbupars, OlEHUBATH
Pa3IUYHBIC PEIICHMS,
3aMUCU PeUIEHUN

klass/obyknovennye-
drobi-13744/delenie-
s-ostatkom-poniatie-
obyknovennoi-drobi-
13672

https://www.yaklass.r
u/p/matematika/6-
klass/naturalnye-
chisla-13968/prostye-
i-sostavnye-chisla-
razlozhenie-
naturalnogo-chisla-
na-prostye-mnoz_-
13984

https://www.yaklass.r
u/p/matematika/6-
klass/naturalnye-
chisla-13968

https://www.yaklass.r
u/p/matematika/5-
klass/desiatichnye-
drobi-13880/stepen-s-

naturalnym-
pokazatelem-13669

https://resh.edu.ru/su
bject/lesson/7708/con

spect/325181/

https://www.yaklass.r
u/p/matematika/5-
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https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/pravilnye-i-nepravilnye-drobi-smeshannye-chisla-poniatie-zapis-i-chtenie-13674
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/pravilnye-i-nepravilnye-drobi-smeshannye-chisla-poniatie-zapis-i-chtenie-13674
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/pravilnye-i-nepravilnye-drobi-smeshannye-chisla-poniatie-zapis-i-chtenie-13674
https://resh.edu.ru/subject/lesson/705/
https://resh.edu.ru/subject/lesson/705/
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/sravnenie-obyknovennykh-drobei-13675
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/sravnenie-obyknovennykh-drobei-13675
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/sravnenie-obyknovennykh-drobei-13675
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/sravnenie-obyknovennykh-drobei-13675
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/sravnenie-obyknovennykh-drobei-13675
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/sravnenie-obyknovennykh-drobei-13675
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/sravnenie-obyknovennykh-drobei-13675
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/slozhenie-i-vychitanie-obyknovennykh-drobei-i-smeshannykh-chisel-13676
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/slozhenie-i-vychitanie-obyknovennykh-drobei-i-smeshannykh-chisel-13676
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/slozhenie-i-vychitanie-obyknovennykh-drobei-i-smeshannykh-chisel-13676
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/slozhenie-i-vychitanie-obyknovennykh-drobei-i-smeshannykh-chisel-13676
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/slozhenie-i-vychitanie-obyknovennykh-drobei-i-smeshannykh-chisel-13676
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apupMeTHYeCKUE JCHCTBHA

c OOBIKHOBEHHBIMH
IPOOSIMH; MIPUMCHSTH
CBOMCTBa apUPMETHUUCCKUX
JCHUCTBUI JISt
palMoHaIu3auu
BBIYHCIICHHIA. ;

° Bremonaars
MPUKUIIKY u OLICHKY

pe3ynbTaTra BBIYHCIICHHN;
mpemiaraTh W MPUMEHATH
MPUEMBI TPOBEPKHU
BBIYMCIICHH. |

. IIpoBoauTh
HCCIIENO0BAHUS CBOIICTB
IpoOeid, OTIHPASIChH Ha
YHCIIOBBIE 3KCIICPUMEHTHI (B
TOM 4YHCJIE€ C TOMOIIbIO

KOMITBIOTEPA);
° Pacmio3naBath
HNCTHUHHBIC u JIOKHBIC

BBICKa3bIBaHUSI O JIPO0SsX,
NPUBOAUTH  MPUMEPBl U
KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBAaHUSI U OTPHUIIAHMS
BBICKA3BIBaHMH.

° Pewlate  TEekCTOBBIE
3a7a4H, coeprKallne
IpOOHBIE JaHHBIC, W 3aJla4d
Ha  HaXOXJCHUE  4YacTH
LEJIOr0 M 1LEJOro IO €ro
YacTH; BBISIBIISITH ux
CXOJICTBA U PA3NIHYUAL;

° MopenupoBate  X0J
pereHuns 3a7a4u c
MOMOILBI0 PUCYHKA, CXEMBI,
TaOJHIIEL. ;

° IIpuBonuTs,
pa3bupars, OLICHUBATh
paziuyHbIe peuieHus,
3allMCH PELICHUIN TEKCTOBBIX
3a7a4.;

° Kpurnuecku
OLICHUBATh IOy ICHHBIN
pe3yJbTar,  OCYLIECTBIATH
CaMOKOHTPOJIb, poBepss
OTBET HAa  COOTBETCTBHUE
YCJIOBUIO, HaXOJIUTh
OIIHOKH.

° 3HAKOMUTHCS c
HCTOpUEN pasBUTHSL
apu(METHKH. ;

vychitanie-
obyknovennykh-
drobei-i-
smeshannykh-chisel-
13676

3.6.

Cwmemmannast 1poob.

3.7.

VYMHOXKEHHE u
JIEJICHUE

° MopenupoBatb B
rpaduygeckoi, MpPeAMETHON
dopme, c MTOMOIIIBIO
KOMITBIOTEpAa  TIOHSATHS U
CBOKMCTBA, CBS3aHHBIE C

https://resh.edu.ru/su
bject/lesson/7761/con

spect/288261/

https://www.yaklass.r
u/p/matematika/5-



https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/slozhenie-i-vychitanie-obyknovennykh-drobei-i-smeshannykh-chisel-13676
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/slozhenie-i-vychitanie-obyknovennykh-drobei-i-smeshannykh-chisel-13676
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/slozhenie-i-vychitanie-obyknovennykh-drobei-i-smeshannykh-chisel-13676
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/slozhenie-i-vychitanie-obyknovennykh-drobei-i-smeshannykh-chisel-13676
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/slozhenie-i-vychitanie-obyknovennykh-drobei-i-smeshannykh-chisel-13676
https://resh.edu.ru/subject/lesson/7761/conspect/288261/
https://resh.edu.ru/subject/lesson/7761/conspect/288261/
https://resh.edu.ru/subject/lesson/7761/conspect/288261/
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/umnozhenie-i-delenie-obyknovennoi-drobi-na-naturalnoe-chislo-13677
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/umnozhenie-i-delenie-obyknovennoi-drobi-na-naturalnoe-chislo-13677

OOBIKHOBEHHBIX
IpoOeii;  B3aUMHO-
obOpaTHbIe IpoOH.

3.8.

Pemenne
TEKCTOBBIX  3ajady,
coIepKaIIuX
IIpoowu.

3.9.

OcHOBHBIE  3aJa4u
Ha ApoOwH.

3.10.

105

IIpumenenue OykB
JUIS 3aMHuCH
MaTeMaTHYECKUX
BBIPAKEHUN u
MIPEAI0KECHHIM

OOBIKHOBEHHOM JIPO0OBIO. ;

° YuraTth "
3aIIMChIBATD, CpaBHUBATH
OOBIKHOBEHHBIE Ipoou,

npeasiaratb, OOOCHOBBIBATDH
U 0o0CyXHmaTb  CIIOCOOBI
yrnopsiaouuBaHus qpobeii.;

° N300paxatpb
OOBIKHOBEHHBIC IpooHu
TOYKAaMH Ha KOOPAMHATHOM
MPSMOI; HCTOJb30BaTh
KOOPAMHATHYIO MPSIMYIO JUIS
CpaBHEHUS OpoOeii. ;

o DopMynUpOBaTh,
3allUChIBATh C  TIOMOIIBIO
OyKB OCHOBHOE CBOMCTBO

OOBLIKHOBEHHOH Ipoou;
WCTIOJIb30BaTh OCHOBHOE
CBOICTBO Ipobu TUTS
COKpamieHust  Apobedt u
MIpUBEICHUS Ipobu K
HOBOMY 3HAMEHATEITIO.

° [IpencraBnsaTs

CMEIIaHHYIO JIpOo0b B BHIIE
HEMpaBUIBHOH W BBIICIATDH
HEeIyl0 4YacTb 4YHCIa U3
HENpaBUILHON APOOH.;

° Bremonaars
apuMeTHyecKue AeUCTBUS
C OOBIKHOBEHHBIMH
JIpobsMu; MIPUMEHSTh
CBOWCTBa apu(METHYECKUX
AeicTBUM IS
paruoHaIU3aIII
BBIYHCIICHHIA. ;

° Brmonaars
MPUKUIKY u OIICHKY

pe3ynbTara BBIUUCIICHUI;
mpemiaraTh W MPUMEHATH
MIPUEMBI MTPOBEPKHU
BBIYMCIICHU. |

° IIpoBoauTh
WCCIIEIOBAHUS CBOICTB
Jpobeii, ONHpPAsICh Ha
YHCIIOBBIE DKCIIEPUMEHTHI (B
TOM 4YHCJIE€ C TIOMOIIKIO

KOMIIBIOTEPA).;
° PacnosnaBath
WCTHHHBIE u JIOXKHBIE

BBICKa3bIBaHUsI O JIPO0SsX,
MPUBOJIUTh  NPUMEPHl U
KOHTPIIPUMEDHI, CTPOUTH
BBICKa3bIBaHUSI U OTPULIAHUSA
BBICKA3BIBaHMI.

° Pemars  TekcTOBBIE
3a7a4Hu, coeprKallne
JIpOOHBIE JaHHBIC, W 3aJla4d
Ha HaXO0XXJIeHHUE JacTH

klass/obyknovennye-
drobi-
13744/umnozhenie-i-
delenie-
obyknovennoi-drobi-
na-naturalnoe-chislo-
13677

https://resh.edu.ru/su
bject/lesson/706/

https://resh.edu.ru/su
bject/lesson/7780/con
spect/287888/
https://resh.edu.ru/su
bject/lesson/7779/star
t/287920/"

https://resh.edu.ru/su
bject/lesson/1429/



https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/umnozhenie-i-delenie-obyknovennoi-drobi-na-naturalnoe-chislo-13677
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/umnozhenie-i-delenie-obyknovennoi-drobi-na-naturalnoe-chislo-13677
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/umnozhenie-i-delenie-obyknovennoi-drobi-na-naturalnoe-chislo-13677
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/umnozhenie-i-delenie-obyknovennoi-drobi-na-naturalnoe-chislo-13677
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/umnozhenie-i-delenie-obyknovennoi-drobi-na-naturalnoe-chislo-13677
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/umnozhenie-i-delenie-obyknovennoi-drobi-na-naturalnoe-chislo-13677
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/umnozhenie-i-delenie-obyknovennoi-drobi-na-naturalnoe-chislo-13677
https://resh.edu.ru/subject/lesson/706/
https://resh.edu.ru/subject/lesson/706/
https://resh.edu.ru/subject/lesson/7780/conspect/287888/
https://resh.edu.ru/subject/lesson/7780/conspect/287888/
https://resh.edu.ru/subject/lesson/7780/conspect/287888/
https://resh.edu.ru/subject/lesson/7779/start/287920/
https://resh.edu.ru/subject/lesson/7779/start/287920/
https://resh.edu.ru/subject/lesson/7779/start/287920/
https://resh.edu.ru/subject/lesson/1429/
https://resh.edu.ru/subject/lesson/1429/

aejaoro u geiaoro I1mo €ro

YacTH; BBISABIISTH X
CXOJICTBA U PA3JTHYMAL;

° MopenupoBaTh  X0J
perieHus 3aJja4n c

MOMOIIBI0 PUCYHKA, CXEMBI,
TaOJIULIEL.;

° IIpuBonuts,
pasz0upars, OIICHUBATh
pa3rdHbIe perreHus,

3alUCH PEIICHUH TEKCTOBBIX
3a/1a4.;

° Kputnuecku
OLICHUBATh MOJTYYCHHBIN
pe3yibTaT,  OCYLIECTBISTH
CaMOKOHTPOJIb,  TIPOBEPSS
OTBET HAa  COOTBETCTBHE
YCIIOBHIO, HaXOJUTh
OIINOKH.;
° 3HaKOMUTHCS c
HCTOpHEN pa3sBUTHSA
apuQMeTHKH.;
Hmozo no pazoeny: 48
4.11.05 Muoroyroneuuku. | 1 e  OmnuchIBarts, https://resh.edu.ru/su
HCTIONB3ys TepMUHONIOTHIO, | bject/lesson/7727/mai
n3obpakatb ¢ momoiipto | N/325313/
3 YePTEKHBIX HHCTPYMEHTOB

4.2. | YeThIpéXyroibHUK, |2 M OT PYKH, MOAEIHPOBATH https://resh.edu.ru/s
HPSIMOYTOJIBHHK, 3 6ymaru | Ubject/lesson/7733/
KBaJpar. MHOTOYTOIIBHHKH.; start/233518/

° [IpuBoauTH IpPUMEPHI
4.3. | [Ipaktuyeckas 1 PHBOJL PHMED https://resh.edu.ru/su
00BEKTOB pPeaIbHOTO MHpA, |\ . .
pabora S—— dbopw bject/lesson/7727/mai
«[TocTpoeHue PMY | n/325313/
MHOTOYTOJIbHUKA,
IIPSIMOYIOJIBHUKA C
MPSIMOYTOJIBHHKA,
3a/IaHHBIMH
KBaJpaTa, TPEYroJbHUKA,
CTOpOHAMHU Ha .
. OLICHMBaTh WUX JIMHEHHBIC
HCJIMHOBAHHOU
pa3Mepsi.;
Oymare. .
° BoruncisTs:
4.4. | TpeyronbHuK. 1 HEPUMETp  TPCYTOJBHUKA, | hitps:/www.yaklass.r
HpAMOYTOJIbHIKA, u/p/matematika/s-
MHOTOYTOJIPHHKA, klass/geometricheskie
IUTOMIA/Ib figury-
HpAMOYTOJIbHHUKA, 13743/treugolnik-
KBajpara.; ploshchad-
®  Usobpawars treugolnika-13425
OCTPOYTOJIbHBIEC,

45, | Ilmomans ul|2 NPSIMOYTOJIbHBIC u | https://resh.edu.ru/su
epUMETp TYIIOYT OJIbHBIE bject/lesson/7732/con
NpPSIMOYTOJIbHUKA U TPEYTOJIbHUKH. ; spect/325582/
MHOT'OYTOJIbHUKOB, e  Crpourb Ha
COCTaBJICHHBIX W3 HEJIMHOBAHHOM u
HPSMOYTOJIbHUKOB, KJIeT4aToi Oymare KBajpar
€IMHUIIBI U TOpAMOYTOJIBHHK  C
U3MEpEHUS 3a1aHHBIMU JUTHHAMH
IJIOIIA . CTOPOH.;



https://resh.edu.ru/subject/lesson/7727/main/325313/
https://resh.edu.ru/subject/lesson/7727/main/325313/
https://resh.edu.ru/subject/lesson/7727/main/325313/
https://resh.edu.ru/subject/lesson/7733/start/233518/
https://resh.edu.ru/subject/lesson/7733/start/233518/
https://resh.edu.ru/subject/lesson/7733/start/233518/
https://resh.edu.ru/subject/lesson/7727/main/325313/
https://resh.edu.ru/subject/lesson/7727/main/325313/
https://resh.edu.ru/subject/lesson/7727/main/325313/
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-figury-13743/treugolnik-ploshchad-treugolnika-13425
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-figury-13743/treugolnik-ploshchad-treugolnika-13425
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-figury-13743/treugolnik-ploshchad-treugolnika-13425
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-figury-13743/treugolnik-ploshchad-treugolnika-13425
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-figury-13743/treugolnik-ploshchad-treugolnika-13425
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-figury-13743/treugolnik-ploshchad-treugolnika-13425
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-figury-13743/treugolnik-ploshchad-treugolnika-13425
https://resh.edu.ru/subject/lesson/7732/conspect/325582/
https://resh.edu.ru/subject/lesson/7732/conspect/325582/
https://resh.edu.ru/subject/lesson/7732/conspect/325582/

4.6.

105

IIepumerp
MHOT'OyTOJIbHHUKA.

° Uccnenosats

CBOMCTBa
NPAMOYTOJIbHUKA,
KBajapara MMyTEM
SKCIIEPUMEHTA,
HaOMIOACHUS, W3MEPCHHUS,
MOJICTUPOBAHUS;
CpaBHUBATH CBOICTBa
KBaJipara u MpsSMO
YIOJIbHUKA.;

° KoucrpyupoBats
MaTeMaTHIeCKHUe
MPEJIOKEHUSI C MTOMOIIIBIO
CBSI30K «HEKOTOPBI,
«ITI000i.;

° Pacmio3naBatb
UCTUHHEIE U JOXKHBIC

BBICKA3bIBaHUS 0
MHOTOYT'OJIbHHKAX,
NPUBOJUTh TNPUMEPHl U
KOHTpPIIPUMEPBHIL.;

° UccnenoBath
3aBHCHMOCTD mioniaau
KBaagpaTta OT [JJIWHBI €ro
CTOPOHBL.;

° Ucnonb3oBaTth
CBOICTBa KBaJpaTHOI
CCTKH JJIsL MMOCTPOCHUA
¢buryp; pa3ouBaTh
MPSIMOYTOJIBHUK Ha

KBaJpaThl, TPEYTOJLHUKH,
COCTaBIATH (urypsl u3
KBaJIpaToB "
MPSIMOYTOJILHUKOB u
HaXOJUTh HX IUIOMIAJb,
pazouBaTh (QUrypel  Ha
IPSMOYTOJIEHUKH "
KBaJpaThl U HAXOIUTh HX
TUTOIATb.

e  Brpaxare BeIMUUHY
UIOMAAXn B  Pa3IMYHBIX

[S117150711F:D¢ HU3MEpPEHUS
METPUYECKOI CHUCTEMBI
Mep, MMOHUMAaTh u
HCIIOJI30BaTh

3aBUCUMOCTH MEXIY

METPUUYECKUMU €MHUIIAMHA
W3MEPEHMSI TUTOIIA N, ;

° 3HaKOMUTECS C
npuMepamMu  IPUMEHEHUS
IO W TIepUMETpa B
MIPAKTHYECKUX CUTYAIHSIX.;
° Pemrate 3amaunm  u3

peanabHOM JKA3HU,
npenjgarath ¥ OOCYXIaTh
pa3nu4HbIe CTIOCO0BI

peuICHuA 3aaa4.;

https://resh.edu.ru/su
bject/lesson/4270/star
t/162590/



https://resh.edu.ru/subject/lesson/4270/start/162590/
https://resh.edu.ru/subject/lesson/4270/start/162590/
https://resh.edu.ru/subject/lesson/4270/start/162590/

Hmozo no pazoeny:

10

5.1

JlecaTudHas 3amuch
JIpOOeii.

5.2.

CpaBHeHue
JIECATHYHBIX
IpoOeii.

5.3.

JleicTBus c
TeCATUIHBIMH
JIPOOSMH.

5.4.

Oxpyrienune
JECATUIHBIX
IpoOeii.

5.5.

105

Pemenne
TEKCTOBBIX  3ajady,
CoIepKaIINX
JIpoOH.

5.6.

OcHOBHBIE  3aJa4u
Ha JIpoOH.

° [IpencraBnits
JIECATUYHYIO IpoOb B BHIE
OOBIKHOBEHHOH, YUTaTh M
3allUChIBaTh, CpPaBHHUBATH
JEeCATUIHBIC Ipodu,
npeaIaratb, 000CHOBBIBATh
u o0CyXnaTh  CIIOCOOBI
YIOPSAOYUBAHUS
TECATUIHBIX Tpo0ei.;

° N3o6pakath

JeCATUYHBIC npobu
TOYKaMHU Ha KOOPAWHATHOM
MPSMOIA. ;

° Broiasiare cxoacTBa
u paznuuus MIpaBHII
apupMETHICCKUX
JEUCTBUN C HATYypaJIbHBIMU
YUCTaMH U JIECATUYHBIMHU
IpO0siIMU, OOBSCHITH UX.;

° BrinonHsTh
apudmeTnyeckue TeHCTBUSL
C JCCATUYHBIMU JIPOOSMHU;
BBITIONHATh TPUKUAKY U

OLICHKY pe3ynbTaTa
BBIYHCJICHHIA.

° [IpumeHsTH cBOMCTBa
apupMeTHnIecKux
JeHCcTBUI st
panroHaIU3aIuN
BBIYHCIICHMI.

° IIpumeHsTs mpaBuIIO
OKPYTJICHHUSI  JECSITHYHBIX
Ipo0eii.;

° [IpoBoauTh
HUCCIICJOBAHUS CBOMCTB
JECATUYHBIX Ipobeid,

ONUpAasCh Ha YHUCIOBBIC
JKCIIEPUMEHTHl (B TOM
qucie c TTOMOIIIBIO
KOMIIBIOTEPa), BBIIBUTATh
TUIIOTE3bl U NPUBOJIUTH MX
000CHOBAHMI.;

° Pacno3naBath
UCTHHHBIE W JIOKHBIE
BBICKa3bIBaHUS O JAPOOsIX,
NPUBOJUTH TMPHUMEPHl U
KOHTPIPUMEPHI,  CTPOUTH
BBICKa3bIBAHHUSI u
OTpHIIAHUS
BBICKa3bIBAaHHI. ;

° Pemiate  TekcTOBBIE
3aJ1a4H, coJieprKaIne
OpoOHBIE JaHHBIE, W Ha
HaXO0X/JIEHUE YacTU LIEIO0ro
MW IEJIoTO MO €ro YacTu;

https://resh.edu.ru/su
bject/lesson/704/

https://resh.edu.ru/su
bject/lesson/718/

https://www.uchporta
l.ru/video/vic/matema
tika 5 klass/desjatich

nye_drobi

https://interneturok.ru
/lesson/matematika/5-
klass/desjatichnye-
drobi-slozhenie-i-
vychitanie-
desjatichnyh-
drobej/okruglenie-
chisel

https://interneturok.ru
/lesson/matematika/5-
klass/desjatichnye-
drobi-slozhenie-i-
vychitanie-
desjatichnyh-
drobej/okruglenie-
chisel

https://resh.edu.ru/su
bject/lesson/7780/star
t/287889/



https://resh.edu.ru/subject/lesson/704/
https://resh.edu.ru/subject/lesson/704/
https://resh.edu.ru/subject/lesson/718/
https://resh.edu.ru/subject/lesson/718/
https://www.uchportal.ru/video/vic/matematika_5_klass/desjatichnye_drobi
https://www.uchportal.ru/video/vic/matematika_5_klass/desjatichnye_drobi
https://www.uchportal.ru/video/vic/matematika_5_klass/desjatichnye_drobi
https://www.uchportal.ru/video/vic/matematika_5_klass/desjatichnye_drobi
https://interneturok.ru/lesson/matematika/5-klass/desjatichnye-drobi-slozhenie-i-vychitanie-desjatichnyh-drobej/okruglenie-chisel
https://interneturok.ru/lesson/matematika/5-klass/desjatichnye-drobi-slozhenie-i-vychitanie-desjatichnyh-drobej/okruglenie-chisel
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BBIABJIAATE HX CXOACTBA H

pa3nJusL.;

. MogenupoBaTh  X01
peueHus 3a71auu c
MOMOIIBIO pHUCYHKa,
CXEMBI, TaOJINIIBI.
[IpuBomuth,  pa3duparts,
OLICHUBAThH pa3IryHbIC

pelleHus], 3aIUCH PelIeHUN
TEKCTOBBIX 3a/1a4.;

° OnepupoBath
IpOOHBIMH  YHICIAaMH B
peanbHbIX KU3HEHHBIX
CUTYyalusx.;

° Kputnuecku
OIICHWBATh  TOJYyYEHHBIN
pe3yabTaT, OCYIIECTBISATh
CaMOKOHTpPOJIb, ~ TPOBEPSIS
OTBET Ha COOTBETCTBHUE

YCIIOBHIO, HaXOJUTh
OINHOKH.
° 3HaKOMUTBCS c
HCTOpUEH pa3BUTHS
apu(METHKH. ;
Hmozo no pazoeny: 38
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6.1. | MHOTrOrpaHHHUKH. 1 e  PacmosnaBathb Ha | https://resh.edu.ru/su
yeprekax, pucyHKax, B | bject/lesson/2780/star
OKPY’KaOIIEM mupe | t/
OPSIMOYTOJIbHBII )
6.2. | U3o0paxenue 2 napaslIelenume, Ky®, http://www.posobiya.
MHOTOTPaHHUKOB. MHOTOIPaHHHUKH, ru/SREDN_SKOOL/
OIKCHIBATH, ucnons3ys | MATEM/027/index.h
TEPMHUHOJIOTHIO, OLICHHBATh tml
6.3. | Mozaenu 1 HHHeHﬂH’Ie pasMepht.; https://videouroki.net
HPOCTPAHCTBEHHBIX ° PUBOIHTH TPUMEPBL | o7 rabotki/prostranst
00BEKTOB PeabHOI0 MHPA,
TeJl. HMEIOIIHX bopmy vennye-tela-_ _
mnogogranniki.html
MHOIrorpaHHuKa,
6.4. | IIpsamoyronbHbIi 1 HIPAMOYTOJILHOTO https://www.yaklass.r
napasuieNienure], napannenenumesa, kyoa.; | \y/n/matematika/s-
Ky0. ®  Msobpaxath ky6 Ha | k|ass/geometricheskie
KJIeT4aTol Oymare.; —tela-
e  Mecnenosars 13832/priamougolnyi
CBOIiCTBa KyOa, -parallelepiped-
TpAMOYTOILHOTO opredelenie-svoistva-
napajienenumnesa, 13545
MHOTOTPaHHHUKOB,
6.5. |PasBéprkn kyba u |1 UCTIONbB3YS MOAETH.; https://www.yaklass.r
napaJiesenue/ia. e  PacnosnaBarhb u | u/p/matematika/5-
n300paxarhb pa3BéptkH | klass/geometricheskie
Ky0a u napasuienenunesna.; | -tela-
° Mognenuposats Ky0 u | 13832/priamougolnyi
napasieenunes u3 | -parallelepiped-
Oymaru u npouux | razvertka-13552
MaTepUaos, O0OBSCHATH
6.6.. | [IpakTrueckas 1 https://resh.edu.ru/su
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pabora «Pa3BépTka
KyOa».

6.7. | O0Bém KyOa,
IPSIMOYTOJIHOTO
napajuieNienunena

105

Croco0 MOJICIMPOBAHUSL. ;

. Haxonutb
M3MEepeHus, BBIUHCIISTH
1011 ab MTOBEPXHOCTH;
00BEM KyOa,
MIPSIMOYTOIIEHOTO
napauleeunea;
HCCIIeIOBaTh 3aBUCUMOCTh
00BEMa Ky0a OT JJITHHBI ero
pebpa, BEBIJIBUTATH "
000CHOBBIBATh THIIOTE3Y.;

° Hab6monaTts u
MIPOBOJINTH aHAJIOTUHU
MEXTY MOHATUSMU
ILTOIIAI1 u 00BéMa,
epuMeTpa ©  IUIOMAaan
MTOBEPXHOCTH.;

. Pacno3naBatp
WCTUHHBIE W JIOXKHBIC
BBICKa3bIBAaHUS 0
MHOIr'OrpaHHuKax,
MPUBOJUTh TPUMEPHl U
KOHTPIIPUMEPBI,  CTPOUTH
BbICKAa3bIBaHU S u
OTPULIAHUSA
BBICKA3bIBAaHH.

° Pemates 3amaum  u3
peabHOM KU3HU.;

bject/lesson/7790/star
t/325244/

https://resh.edu.ru/
subject/lesson/773
0/conspect/272355

/

Hmozo no pazoeny:

7.1. | lloBropenue
OCHOBHBIX ITOHSITUH
U METOJIOB Kypca 5
Kjacca, 0000IIeHne
3HAHWH

10

e  BpIuHuCcHATh 3HAYCHUSA
BBIPAXXCHUM, COIEpKAILNX

HaTypalbHbEIE Yucia,
OOBIKHOBEHHBIE H
JIECITUYHBIE Ipodu,
BBIIIOIHATH

npeoOpa3oBaHMs YHCEIL.;

° Breibupats  cmoco0
CpaBHEHUS quCel,
BBIYUCIICHUH, TIPUMEHSITH
CBOMCTBa apu(hMETUIECKHX
JIEUCTBUI TS
panroHaIM3aIuN
BBIYHCJICHHIA.

. Ocy1IecTBISTD
CaMOKOHTPOJIb
BBIMOJHSEMBIX JEUCTBUH M
CaMOITIPOBEPKY pe3ysbTaTa
BBIYHCIICHH. |

° Pemrate 3agmaum  us
peanabHOM JKA3HU,
MIPUMEHSTH
MaTeMaTHYeCKHue  3HAHUSA
JUISL  pEeIIeHHs] 3amad W3

IPYTUX yueOHBIX
MPEMETOB.;
° Pemarsn 3a1a4u

Ppa3sHbIMU CHOCO6aMI/I,

https://foxford.ru/wik
i/matematika/zadachi
-na-rabotu
https://foxford.ru/wik
i/matematika/zadachi
-na-dvizhenie
https://foxford.ru/wik
i/matematika/zadachi
-na-dvizhenie-po-
vode
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CpaBHUBATh CITOCOOBI
pEeIICHUA 3aJa4u,

BBIOMPATh  PaIHOHAIILHBIN
CI10Cc00;

Hmozo no pazoeny:

10

OBILIEE KOJIHY9ECTBO

YACOB
IIPOI'PAMME
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170

17

105




