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IHOACHUTEJIbBHAS 3AIINCKA

OBILIAZ XAPAKTEPUCTHUKA YYEBHOI'O ITPEAMETA
«MATEMATHUKA»

Pabouas nporpamma 1o maremMaTtuke A oOydaromumxcst 5—9
KJIACCOB cocTaBJIeHa Ha OCHOBE:! ®denepalibHOTO
rOCyJapCTBEHHOTO 00pa30BaTENbHOTO CTaHJapTa OCHOBHOTO
obmiero o6pazoBanus (PI'OC OOOQO) (yTBepka€H MNpPUKA30M
MunucrepctBa npocenieHus Poccuiickoit ®enepannu ot 31
mast 2021 1. Ne 287), Ilpumepnoii pabGoueld mporpamMmbl
OCHOBHOTO 00mero oOpa3zoBanus mnpeamera «MaTemaTukay

https://edsoo.ru/Primernaya rabochaya programma 0shovnogo

obschego obrazovaniya predmeta Matematika proekt .htm, ¢

y4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUH, MPEIBABISIEMBIX K
MaTeMaTU4eckoMy oOpa3oBaHHUIO, TpaJuLUNd  POCCUKCKOIO
00pa3oBaHus, KOTOpble O0ECHEeUUBAIOT OBJAJICHUE KIFOUEBBIMU
KOMIIETEHIIUSIMH, COCTABJISIOUIMMH OCHOBY JUIsl HEIPEPBIBHOIO
o0pa3oBaHUsl M  CaMOpPa3BUTHA, a TaKXkKe IEIOCTHOCTh
OOLIEKYJIbTYpPHOT0, TUYHOCTHOTO U TO3HABATEIBLHOTO Pa3BUTHUS

o0yJaromuxcs.

PabGouas mporpamma yueOHOro mnpeamera «MaremaTHUKa» —
4acTh OCHOBHOH 00pa3oBaTeIbHON MPOTPaMMBI  OCHOBHOTO
obmero obpazoBanuss (OOII OOO) TI'BOY COII c.
AJnekcaHIpoBKa, BXOIfIIAs B €€ COJAEpIKATENbHBIA pasJiel.

JanHass paboyas mporpamMma  OpHUEHTHpPOBAaHa Ha IICJICBBIC


https://edsoo.ru/Primernaya_rabochaya_programma_osnovnogo_obschego_obrazovaniya_predmeta_Matematika_proekt_.htm
https://edsoo.ru/Primernaya_rabochaya_programma_osnovnogo_obschego_obrazovaniya_predmeta_Matematika_proekt_.htm

npuopuTeThl, copmynupoBanHsie B [IpuMepHoii mporpamme
BOCIIMTAHHUS.

KaxxnoMy 4enoBeKy B CBOCH JKU3HM IPUXOAUTCS BBINOIHATH
pacuéTel M COCTABJIATH AITOPUTMBI, HaXOAWTh U IPUMEHSATH
dopmysbl, BIIAJICTh [IPaKTHYECKUMU npuémMamu
F€OMETPUYECKUX  M3MEPEHUHM U IIOCTPOCHMM,  YHUTATh
UH(POPMaLIMIO, NPEACTABICHHYIO B BUJE TaOJUL, AUAarpamMm U
rpaduKoOB, )KUTh B YCJIOBUSAX HEONPEACIEHHOCTH U IOHUMATh
BEPOSTHOCTHBIN XapaKTep CIydailHbIX COOBITHIA.
OpHoBpeMeHHO ¢ pacuiMpeHueM  chep  NPUMEHEHMS
MaTeMaTHUKd B COBPEMEHHOM oOuiecTBe BCE 0ojee BaKHBIM
CTaHOBUTCS MaTeMaTHYECKUI CTHJIb MBILLIICHMS,
IPOSIBJISIOIIMICA B OINpPEACIIEHHBIX YMCTBEHHBIX HaBbIKax. B
IIPOLIECCE U3YYEHHsI MATEMATUKH B apCeHall IPUEMOB U METOJI0B
MBIIIJICHUS] 4YEJIOBEKa €CTECTBEHHBIM 00pa3soM BKIIIOYAOTCS
UHAYKIMS U TeAYKIUs, 00001eHNe U KOHKPETU3aIHs, aHAJIN3 U
CUHTE3, Kaccu(uKalys u cuctemMaTrusalus, abcTparupoBaHue u
aHasiorust. OOBEKTbl  MaTeMaTHYECKHMX  YMO3aKIIIOUEHUH,
IpaBWJla MX KOHCTPYUPOBAHMS  PACKPHIBAIOT  MEXaHU3M
JOTMYECKUX TOCTPOEHHUH, CHOCOOCTBYIOT BBIPAOOTKE YMEHMS
dbopMynupoBaTh, 0OOCHOBBIBATH M JOKa3bIBaTh CYXJACHUS, TEM
CaMbIM pa3BUBAIOT JIOTMYECKOE MbIIUIEHHE. Benymas poib
MIPUHAJIEKUT MaTeMaTHKe u B dbopmHupoBaHUU
QITOPUTMUYECKOW KOMIIOHEHTHI MBIIUIEHHS W BOCHUTaHWUU
YMEHHI JIeCTBOBATH o 3aJlaHHBIM anropuTMam,
COBEPILIECHCTBOBaTh M3BECTHBIE M KOHCTPYHPOBAaTh HOBbIE. B

npolecce peleHus 3a1a4y



— OCHOBOHM Y4eOHOH NeSTeNbHOCTH Ha YpPOKaX MaTeMaTHKH —
pa3BUBAIOTCS TaKXKe TBOpUYECKass M MPHUKIATAHAS CTOPOHBI
MBILIICHUSL.

OOyuenue MaremaTuke JaéT BO3MOXHOCTb pa3BUBaTh Yy
00y4aromuxcst TOYHYIO, PallMOHANBHYIO U HHPOPMATUBHYIO PEUb,
yMeHue  orOuparb  Hauboiiee  MOAXOIAIINE  SI3BIKOBHIE,
CUMBOJIMYECKHE, TIpaduueckue CpeAcTBa JUIsl  BbIpaXKEHUs
CYXJIE€HUI U HAaIJISIIHOTO UX MPEJCTAaBICHHUS.

Heo06xoauMbiM KOMIIOHEHTOM OOIIEH KYIbTYphl B COBPEMEHHOM
TOJIKOBaHMU SIBJIAETCS 00IIee 3HAKOMCTBO C METOJIaMH TTO3HAHUS
JeMCTBUTENIBHOCTH, MPEACTABICHUE O MpeaMeTe M MeToJax
MaTeMaTHKH, UX OTIMYUN OT METOJOB JPYTrUX €CTECTBEHHBIX U
FYMaHUTapHbIX  HayK, 00  OCOOEHHOCTAX  HPUMEHEHHUS
MaTeMaTHKH I PEUICHWsT HAYYHBIX W MPUKIAJHBIX 3ajad.
Takum oOpa3oM, MaTeMaTHuecKoe OOpa3oBaHHME BHOCUT CBOM
BKJIa/1 B OpMHUpOBaHUE 001l KyIbTYyphl YelIOBEKa.

N3ydenne wmareMaTHKH TaKXe CIIOCOOCTBYET JCTETHYECKOMY
BOCIIUTAHHUIO YEJIOBEKA, TOHUMAHUIO KpacoThl M U3SIIECTBA
MaTeMaTHYECKUX PacCyKICHUN, BOCHPUATHIO T€OMETPUYECKUX

(bopM, YCBOCHHIO UJIEM CUMMETPHH.



HEJIM 1 OCOBEHHOCTU N3YYEHUSA YUEBHOI'O ITPEAMETA
«MATEMATHUKA». 5-9 KITACCbI

[TpuoputeTHpIMH 1eNAMU OOy4deHUs MaremaTuke B 5—9
KJ1accax SIBIISIOTCSA:

e (QopmupoBaHUE IEHTPATbHBIX MAaTEMaTHUYECKUX MOHITHIMA
(ducio, BenMUMHA, TeOMeTprudecKas (urypa, mepeMeHHasl,
BEPOSITHOCTb, byHKIHN), o0ecreunBarOIIUX
MPEEMCTBEHHOCTh U IMEPCIEKTUBHOCTh MaTEMaTHYECKOTO
0o0pa3oBaHus 00yYArOIINXCS;

e TMOfBEACHHE OOYYArOIIMXCAd Ha JOCTYHHOM JUISI HHUX
YpOBHE K OCO3HAHHMIO B3aMMOCBS3M MaTeMAaTHKH U
OKPYKAIOIIETr0 MHUpa, IOHUMAaHUE MAaTEMAaTUKH KaK YacTH
00mIeH KyIbTyphI YEIIOBEYECTBA;

® pa3BUTHE HMHTEIIICKTYaTbHBIX u TBOPYECKUX
crocoOHoCTEH oOyyJaromuxcs, MO3HABATEIbHON
AKTUBHOCTH, HCCJIEIOBATENbCKUX YMEHUH, KPUTUYHOCTH
MBIIUICHUSI, UHTEpeca K U3YYCHUIO MAaTEeMaTHKU;

e (QopmupoBanue  QyHKIMOHATHHOH  MaTeMaTUYECKOU
TPaMOTHOCTH: YMEHHS paclo3HaBaTh MPOSBICHUS
MaTeMaTUYECKUX MOHATHI, OOBEKTOB U 3aKOHOMEPHOCTEHN
B PCATBHBIX JXU3HECHHBIX CHUTYAIlUSAX M TPH H3ydCHUH
JIPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH
U 3aKOHOMEpHOcTed, QopMyIHpoBaTh HMX Ha S3BIKE
MaTEMaTHKH ¥ CO3/IaBaTh MATEMAaTHICCKUE MOJICIIH,
MPUMEHSTh OCBOCHHBIM MaTeMaTHYCCKUI ammapar Juis
pelIeHus MPaKTUKO-OPHUEHTUPOBAHHBIX 3amad,

HHTCPHIPCTUPOBATH n OLICHUBATh MOJIYYCHHBIC



pe3yabTaThl.

OCHOBHBIE JIMHMM COJEpXKAaHUSA Kypca MaTreMaTHKd B 5—9
Kkjaccax: «Hucna v BelUnCIEeHUsN», «Anredpay («Anredpandeckue
BBIPQXKEHUS», «YPaBHEHUS U HEPABEHCTBA»), «DyHKINNY,

«eomerpusi» («'eomerpuueckue GUTYpHl U HUX CBOWMCTBaY,
«M3MepeHHe TeoMeTpUYECKUX BeIMUYUH»), «BeposTHocTh U
CTaTHCTHKa». JlaHHbIE JIMHUM Ppa3BUBAIOTCSA IApauIEIbHO,
KaXkJlass B COOTBETCTBUU C COOCTBCHHOM JIOTMKOM, OJHAKO HE
HE3aBUCHMO OJIHa OT Jpyroid, a B TECHOM KOHTaKTe€ H
B3auMmojieiicteun. Kpome »3Toro, ux oObeAMHSAET JIOrHYeckKas
COCTaBIAIOLIAs, TPAJMLMOHHO INpHUCyIlas MaTeMAaTHKE U
IIPOHU3bIBAIOLIAs BCE MaTeMaTH4eCKHe KYpChI u
conepkarenbHble JuHUU. CdopmynupoBanHoe B denepaibHoM
rOCyJapCTBEHHOM  00pa30BaTEJIbHOM  CTaHAAapTe OCHOBHOIO
obmero oOpa3zoBaHusl TpeOOBaHHE «yMETh  OIEPUPOBATH
MOHSTUSMU: OIpEeNIEeHUE, aKCUOMa, TEOPEMa, JT0Ka3aTelbCTBO;
YMEHHME paclo3HaBaThb HCTHHHBIE M JIO)KHBIE BBICKa3bIBaHMS,
IPUBOJIUTH IPUMEPBl U KOHTPIPUMEPBI, CTPOUTDH BBICKA3bIBAHUS
Y OTPULIAHUS BBICKA3BIBAHMWI» OTHOCUTCS KO BCEM KypcaM, a
(dopMUpOBaHUE JIOTUYECKUX YMEHMH paclpeaesnsercss 1Mo BCeM
rojaM OoOy4YeHHsS Ha YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUA.
Conepxanne 00pa3oBaHUs, COOTBETCTBYIOIEE MPEAMETHBIM
pesyibTataM ocBoeHus IIpumepHoii paboueil mporpammsl,
pacnpenes€HHbIM 0 rojiaM 00y4eHHUsl, CTPYKTYPHUPOBAHO TAKUM
o0pazoM, 4dYTOOBI KO BCEM OCHOBHBIM, MPUHIUNUAAIHEHBIM

BOMIpocaM oOydaronipecss oOpariaguch HEOJHOKPATHO, YTOOBI



OBJIAICHHUEC MaTeMaTNn4CCKNUMU IIOHATUAMNU u HaBbIKaMU
OCYIIECTBIISUIOCh ~ MOCIEAOBATEIbHO W MOCTYNATENbHO, C
COOJIIOZICHUEM TIPHHIIMIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJTFOYATHCh B O0Ilyl0  CHUCTEeMYy  MaTeMaTHYECKUX
NPEJCTAaBICHUNM OOYYarOIIMXCs, paclmpsis W yrayomsst eé,
00pa3ys MpOYHbIE MHOKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O ITIPE/IMETA «MATEMATHKA» B
YYEBHOM IIJIAHE

B coorBerctBUM ¢  @DepepaibHbIM  OCYJAapPCTBEHHBIM
00pa3oBaTeNbHBIM CTAH/IAPTOM OCHOBHOTO 00111er0 00pa30BaHMs
MaTeMaThKa SIBJISETCSl 00sA3aTeIbHBIM IPEAMETOM Ha JIAHHOM
ypoBHE oOpa3oBanus. B 5—9 knaccax y4yeOHBIH mpeamer
«MaremaTuka» TPaJULIUOHHO M3Y4aeTcsl B paMKaxX CIEIYHOLIUX
yueOHBIX KypcoB: B 5—6 Kkilaccax — Kypca «MareMmaTukay, B
7—9 Kmaccax — KypcoB «AnreOpa» (BKItOYash SJIEMEHTHI
CTaTUCTUKM M TEOpUU BepoATHOCTeM) u  «l'eomeTpusi».
Hacrosieit mporpaMmMoii BBOAUTCS CAaMOCTOSITETTbHBIN Y4eOHBIi

KypcC «BepOHTHOCTB U CTAaTUCTHUKA».

Hacrosimenn nmporpamMMoi INpeaycMaTpuBaeTCsl BBIACICHHUE B
y4eOHOM IJIaHe Ha U3Y4YE€HUE MaTeMaTHUKU:

B 5—6 kiaccax - 5 yueOHBIX YacOB B He/leJI0 B TedeHHe
KaK10r0 roja o0y4yeHmus;

B 7/—9 kJiaccax - 6 y4eOHBIX YAaCOB B HENEJII) B TCUCHHUC
KaXJI0ro roja o0ydeHus, Bcero 952 yueOHbIX yaca.

TemaTnueckoe  IUIaHUpOBaHHE  y4eOHBIX  KypcOB  H
pEeKOMEH/yeMoe  paclipe/ielieHue y4yeOHOro BpeMeHW  JJis

HN3YUCHUA OTACIBbHBIX TCEM, IMPCAJIOXKCHHBIC B HaCTOﬂH_Ieﬁ



nporpaMMe, HaJlo paccMaTpuBaTh Kak MPUMEpPHBIE OPUEHTHUPHI B
IIOMOIIlb COCTABHUTENIO AaBTOPCKOW paboyeil mporpaMmbl U
IpeXx/ie BCEro y4urTeno. ABTOp pabodel IporpamMmbl BIpaBe
YBEJIUYUTh WM YMEHBLIUTh IMPEAJOKEHHOE YUCIO Y4eOHBIX
4acoB Ha TeMy, YTOOBl yriyOUThCS B TEMaTWKy, Ooiee
3aMHTEPECOBABIIYI0  YYEHHKOB, WM HANpaBUTh YCHJIHUS Ha
peosiojieHre  3aTpyAHeHud. JlomycTMMO TakKe JIOKaJbHOE
nepepacupesiesieHie U IepecTaHOBKA 3JIEMEHTOB COJEpKAaHUs
BHYTpU JlaHHOro Kiacca. KoauuecTBo MNpoBEpOUHBIX padoT
(TeMaTH4YeCcKMii W WTOTOBBI KOHTPOJb KAdecTBa YCBOCHUS
yueOHOro MaTepuana) HM HMX THUN (CaMOCTOSTEIbHBIE W
KOHTPOJIbHbIE Pa0OThI, TECThl) OCTAIOTCS HA YCMOTPEHHE
yuutens. Takke y4duTenb BOpaBe YBEIHYUTh HIIM YMEHBIIUTH
YUCIO0 Y4YeOHBIX 4YacoB, OTBENEHHBIX B I[Ipumepnoii paboueit
nporpaMMe Ha 0000IIeHHEe, TOBTOPEHHE, CUCTEMAaTH3AIUIo
3HaHUH oOydaromuxcs. EQUMHCTBEHHBIM, HO NPHHLUIHAIBEHO
BOXHBIM KpHUTEpPHEM, SIBISIETCS  JOCTIDKEHHE  Ppe3yJbTaToB
o0yudeHus1, yKa3aHHBIX B HACTOSALIEH mporpamme.
YMK

Mep3asik  A.J. Marematuka 5 kJgacc ydyeOHUK  JUIs
obOmeoOpa3oBaTenbHbIX yupexaeHuin / A.I. Mep3msk, B.B.
[Mononckuit, M.C. Sxup. — M.: Benrana-I'pag, 2021r.

Mep3asik  A.JJ. Marematuka 6 KjJacc yd4eOHUK  JUIS
obrreoOpazoBarenbubix  yupexaenuin /| AL Mepsnsak, B.B.
[ononckuit, M.C. Sxup. — M.: Benrtana-I'pad, 2021.

Auredpa: 7 KJ1acc: y4eOHUK Ui yyammxcs

obrreo0pazoBarenbubix  yupexaenuin /| AL Mepsnsak, B.B.



[Monounckuit, M.C. fAxup. — M.: Benrana—Ipad.
Auare0pa: 8 KJ1acc: y4eOHUK Ui yyammxcs
obrreoOpazoBarenbubix  yupexaenuii /| A, Mepsnsak, B.B.
[Toonckuit, M.C. Skup. — M.: Benrana—I pad.
AJdredpa: 9 KJIacc: y4eOHUK ISt y4amuxcs
obrreoOpa3oBarenbhbIx yupexaeuud / A, Mepsmsik, B.b.
[Tomonckuii, M.C. Skup. — M.:Bentana—Ipad.
JI. C. Aranacsan, B. ®. byry3os, C. b. KagomueB u nap.

«leomerpusi: 7-9 i ywyeOHUK i 001Ie00pa30BaTENbHBIX

opranuzanmii», M.:IIpocsenienue.



IIVIAHUPYEMBIE PE3YJIbTATBI
OCBOEHUMAYYEBHOI'O HPEIMETA «MATEMATHUKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mpeamera «MareMaTtuka»  JOJKHO

ofOecrieunBaTh JOCTHKEHHE HA YPOBHE OCHOBHOTO OOILEro
0o0pa3oBaHMs CIEAYIOUUX JIMYHOCTHBIX, METANpEeIMETHbIX H
IPEMETHBIX 00pa30BaTENbHbBIX PE3YJIbTATOB!

JIMYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pe3ylbTaTbl OCBOCHHSI MPOTrpamMMbl y4eOHOIO
npenmeta «MaTemaThkay XapakTepUu3yrTCs:

IIaTpuoTHYECKOE BOCIIMTAHHUE:

IIPOSIBJICHUEM MHTEpECa K MPOLUIOMY M HACTOSLIEMY POCCUHCKON
MaTeMaTHKH, IIEHHOCTHBIM OTHOIIEHHWEM K JOCTH)KEHHUSIM
POCCHMCKMX MaTeMaTMKOB W POCCHUICKONW MaTeMaTH4ecKOn
IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTUKEHUI B IpYrUX HayKax U
MPUKIIATHBIX chepax.

I'pa:xIaHCKOE M IYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBINIOJHEHUIO OO0S3aHHOCTEW Tpa)kIaHUHA U
peanu3alMM €ro IpaB, NPEACTABICHHEM O MaTEeMaTHYECKHUX
OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoIenyp TPaXkAaHCKOro oOuiecTBa (BBIOOPHI, ONPOCHI M IIp.);
TOTOBHOCTBIO K OOCYXJIEHHIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX C
IIPAaKTUYECKUM IMPUMEHEHUEM JOCTHKEHUM HAyKH, OCO3HAHUEM
BAXHOCTHU MOPAJIBHO- 3THYCCKUX IMPUHOUIIOB B ACATCIBHOCTHU
Y4EHOTO.

TpvaoBoe BociuTaHueE:

YCTaHOBKOﬁ Ha AKTHBHOC Y4YaCTHC B PCHICHUU MPAKTUYICCKHUX

3aJa4 MaTeMaTHIeCKOM HaIpaBJICHHOCTH, OCO3HAHUEM BAXKHOCTHU



MaTEeMaTHYECKOTO 00pa30BaHUs HA MPOTSHKEHUU BCEH YKU3HU IS
YCIEMHOW MPOPECCHOHATBHON JEATENBHOCTH W Pa3BUTHEM
HEOOXOJUMBIX YMEHHUN; OCO3HAHHBIM BBIOOPOM U MOCTPOCHUEM
WHAMBUAYAIbHON TpaeKTOpuM OOpa3oBaHUS U  SKU3HEHHBIX
IUIAHOB C Y4€TOM JIMYHBIX MHTEPECOB U  OOIIECTBEHHBIX
noTpeOHOCTEH.

IcTeTHYEeCKOEe BOCIIUTAHHUE:

CIIOCOOHOCTBIO K OMOIIMOHAIBHOMY W ACTETHYECKOMY
BOCIIPUSITUIO MAaTEMAaTHYEeCKUX OOBEKTOB, 3aJad, pelIeHuM,
pacCyXIEHHI; YMEHUIO BUJICTH MaTeMaTHYeCKHUE
3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOI'O NO3HAHMSA:

OpPHUEHTAlMEW B JEATEIIBHOCTH HA COBPEMEHHYIO CHUCTEMY
Hay4yHbIX I[PEACTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3sBUTHs 4YEJOBEKa, MPUPOABI U OOIECTBa, MOHUMAaHUEM
MaTeMaTHYeCKOM HayKH Kak cepbl 4eT0BeUeCKOM AeATeIbHOCTH,
JTaIoOB €€ pa3BUTHUSA U 3HAYMMOCTH JUIS Pa3BUTHS LMBHWIN3ALUY;
OBJIQJICHUEM SI3BIKOM MATEMATHKN M MaT€MAaTHYECKOU KYJIbTYypOH
KAaK CpEACTBOM IIO3HAHUS MHpPA; OBIAIACHUEM IPOCTEUILINMHU
HAaBBIKAMU MCCIIEI0OBATEIbCKON JEATEIBHOCTH.

Dduszndeckoe BOCIIUTAHUEC, (bODMI/IDOBaHI/Ie KVJIBTYPHBI 310POBhA U

OMOIIMOHAJIBHOI'O 6H3FOHOJ’IV‘—II/I513

TOTOBHOCTBIO NPUMEHATh MAaTeMaTHYECKHE 3HAHUSA B MHTEpecax
CBOETO 3/10pOBBS, BEJCHUS 370pPOBOro 00pasza >KHU3HU (30pOBOE
NMUTaHue, COAJAHCHPOBAHHBIA PEXUM 3aHATHA H  OTIBIXA,
perymnsipHasi (usuyeckass aKTUBHOCTb); CPOPMHUPOBAHHOCTHIO

HaBBIKa pe(bJ'ICKCI/II/I, IIpHU3HAaHHUEM CBOCI'0 IIpaBa Ha OIJ_II/IGKy u



TaKOI'o )K€ IIpaBa JIpyroro 4eJIoBeKa.

DKOJOTHYECKOE BOCIIUTAHUE:

OpUEHTallel Ha NpPUMEHEHHE MaTeMaTUYeCKUX 3HAHUU i
pelieHus 3a7ad B OOJACTH COXPAHHOCTH OKPYXKaloUIel cpenibl,
IUTAHUPOBAHMSI  MOCTYNIKOB W OIEHKH WX  BO3MOXHBIX
NOCHEACTBUM Ui OKpY)KaloIled  Cpelbl;  OCO3HAHHWEM
[J100abHOTO XapakTepa SKOJIOTHYECKUX HpoOjieM M MyTed ux
pelieHusl.

JIMYHOCTHBIC PE3YIbTATHI, O6€CHC‘II/IB3IOHII/IC aJarnTanuro

O6anIOHICFOC$I K HM3MCHAKIMUMCA YCJIOBHAM COHPIB.JII:HOﬁ u

IPUPOIHON Cpebl:

FOTOBHOCTBIO K JEHCTBUAM B YCIOBHUSX HEONPEACIEHHOCTH,
NOBBILICHUIO  YpPOBHS ~ CBOEH  KOMIIETEHTHOCTHM  4Yepe3
IPAKTUYECKYIO NIEATEIbHOCTh, B TOM YHCJE YMEHHME YUUTHCS Yy
JpYyTuX JoAeH, NpuoOpeTaTb B COBMECTHOM IESTEIbHOCTH HOBBIE
3HAHUS, HABBIKU U KOMIIETEHIIMH U3 OMbITA IPYTHX;
HEO0OXOUMOCThIO B (JOPMUPOBAHUHU HOBBIX 3HAHHI, B TOM YHUCIIE
dbopMyIHUpOBaTh HAEU, TOHSATHSA, THUMOTE3bl 00 OOBEKTaX H
ABJICHUSAX, B TOM UHUCIIE paHEE HE W3BECTHBIX, OCO3HABATH
ne@UUUTBl  COOCTBEHHBIX 3HAHUM W KOMIETEHTHOCTEH,
IIJIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CUTYAIHIO,
BOCIIPUHUMATh CTPECCOBYIO CHUTYaIlMIO0 KaK BBI30B, TPeOyrOIIUi
KOHTpPMEP, KOPPEKTUPOBATh MPUHUMAEMbIE PEIICHUS U ACUCTBUS,
dopMynupoBaTh M  OLIEHMBaThb PHUCKM U  TOCIEICTBUS,

(GbopMHUPOBATH OIIBIT.



METAIIPEJJIMETHBIE PE3VJIbTAThBI

MertamnpenMeTHbIe  pe3yabTaThl OCBOCHUS MPOrPaMMBbI
yuebHOro  mpenmera — «Marematukay — XapakTepHU3yIOTCA
OBJIaJICHHEM

YHHUBEPCATHLHBIMU M03HABATEIbHBIMH JNCUCTBUSIMH,
VHUBEPCATbHBIMA ~ KOMMYHUKATUBHBIMU  JCHCTBUSMH U
YHHUBEPCATbHBIMU PETYISATUBHBIMU JICHCTBUSMHU.

YHuBepcaabHble [03HABATENIbHBIE JIEUCTBUA  00ECIEYMBAIOT
dbopmupoBaHue 0a30BBIX KOTHUTUBHBIX MIPOLIECCOB
oOyyaromuxcst (OCBOEHHME METOJIOB II03HAHUS OKPYKaIOLIEro
MUpPa; TPUMEHEHUE JIOTUYECKUX, MCCIEAOBATEIbCKUX OIMepaluii,
yMmeHuit paboTtaTh ¢ nHpopmanuei).

ba3oBrle jornueckue nelCcTBUA:

® BBIIBIITH M XapaKTEpU30BaTh CYIIECTBEHHBIE NPU3HAKU
MaTeMaTUYECKUX OOBEKTOB, MOHITHH, OTHOLIEHUN MEXIy
HNOHATUSMM; (OPMYJIMPOBATh OINpPEAENICHUS TOHATHUI;
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKALUY,
OCHOBaHMSA JUIsI OOOOIIEHUS W CPaBHEHUS, KpPUTEPUHU
IIPOBOAMMOIO aHAJIN34;

® BOCIPUHMMAThH, (OPMYIHpPOBaTh M MPeoOPa3OBHIBATH
CY)KJICHHs:  yTBEpAWUTEIBHBIE W OTPHIATEIBHBIE,
€/IMHUYHBIE, YaCTHbIE U OOIINE; YCIOBHBIE;

® BBIABIATH MaTE€MaTHYECKHE 3aKOHOMEPHOCTH,
B3aMMOCBSI3M M NpPOTHBOpeuYMs B (akTax, JaHHBIX,
HaOJIONCHUAX M YTBEPXKICHMAX; Ipe/uiaraTb KpUTEpPUU
JUISl BBISIBJICHUS] 3aKOHOMEPHOCTEN ¥ IPOTUBOPEYUN;

® JNcjdaTh BBIBOJAbI C HMCIIOJIB30BAHHUECM 3dKOHOB JIOTHKH,



JNEAYyKTUBHBIX M HMHAYKTUBHBIX  yYMO3aKJIIOUEHUH,
YMO3aKJIFOUECHUH 10 aHAJIOTUU;

pa3buparb JI0Ka3aTesbCTBa MaTeMaTHYeCKUX
YTBEpXKACHUH (IpsIMble U OT IPOTUBHOTO), MPOBOJIUTH
CaMOCTOSITEJIBHO HECJIOKHBIE JI0Ka3aTelIbCTBa
MaTeMaTHYeCKUX (DAKTOB, BBICTPAUBATH APTyMEHTAIIHUIO,
MPUBOJUTH MPUMEPHI M KOHTPIPUMEPHI; 00OCHOBHIBATH
COOCTBEHHBIE PACCYXICHUS,

BBIOMPATH CIIOCOO peleHrs yueOHoM 3a1aun (CpaBHUBATh
HECKOJIbKO BapHUaHTOB pEIleHUs, BbIOMpaTh Hambolee
NOAXOASAIMM € Y4ETOM CaMOCTOSITENIBHO BBIJCICHHBIX

KpUTEPUEB).

bazoBrie nccaegoBaTeIbCKIE ACHCTBUS:

MCIIOJIb30BaTh BOIPOCHI KaK UCCIIE0BATEIbCKUN
WHCTPYMEHT TIO3HaHWs; (OpPMYyJIUPOBATH  BOIPOCHI,
¢bukcupyromue IIPOTUBOPEYHE, npobiemy,
CaMOCTOSITEJIbHO YCTaHABIMBAaTh MCKOMOE H JIaHHOE,
dopMupoBaTh  THIOTE3y, apPryMEHTHpPOBaTb  CBOIO
MO3UIUI0, MHEHHE;

IPOBOAMUTH [0 CAMOCTOSTEIBHO COCTABIEHHOMY IUIAHY
HECJIOKHBIN SKCIIEPUMEHT, HEOOJIBIIIOE HCCIEA0BAHNUE 10
YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYecKoro 00beKTa,
3aBHCUMOCTEIN 0OBEKTOB MEXTy COOO;

CaMOCTOSITENIbHO (OPMYJIMPOBATH OOOOIIEHHUSI U BBIBOJIBI
o pe3ynbTaTtam MIPOBEEHHOTO HaOJI01eHus,
UCCJIEIOBAHMSI, OLIEHUBATh JOCTOBEPHOCTH MOJYyYEHHBIX

Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHUII;



MPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCa, a TAKIKE
BbIIBUT'aTh MNPCAIOJIOKCHUA O Cro pa3sBUTHU B HOBBIX

YCIOBUSX.

Pabora ¢ nadopmarnuen:

BEISIBIISITh HEJ0CTAaTOYHOCTh u M30BITOYHOCTh
UHPOpPMAIIUK, JAHHBIX, HEOOXOJMMBIX JUIS pPEHICHUS
3aj1auu;

BHIOMpATh, aAHAJIU3UPOBATh, CHCTEMATU3HPOBATH WU
UHTEPIPETHPOBATh HMH(POPMAIIMIO PA3JIHYHBIX BHIOB U
dbop™m mpeacTaBIeHUs;

BbIOUpaTh (QopMy TpeAcTaBieHUS UHGOpPMALUU U
WIIIOCTPUPOBATh  peIIacMble 3a/1aun CXEeMaMH,
IrarpaMMaMu, HHOU TpaduKor M UX KOMOMHAIUSIMH,
OIICHUBATh HAJEKHOCTH uH(pOpMAITUU o
KPUTEPHUSM, MIPETI0KEHHBIM YUUTEIEM WIH

c(hOpMyIUPOBAHHBIM CAMOCTOSITENTLHO.

VYHuBepcaibHble KOMMYHUKATHBHBIE JEUCTBUS OO0ECIIEUUBAIOT

c(hOpMUPOBAHHOCTH COITMATBHBIX HABBIKOB 00YYaOIIUXCSI.

Oo1ienue:

BOCIIPUHUMATh U (QOpMyJIHpOBaTh  CYXKJIECHHUS B
COOTBETCTBUHM C YCIOBHSIMH U ILEISIMH OOIIEHUS; SICHO,
TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U TMHCbMEHHBIX TEKCTaX, J1aBaTh IOSCHEHUS IO XOnIy
pelieHuss  3aJaud, KOMMEHTHpPOBaTb  MOJYYEHHBIN
pe3yJIbTarT;

B XOZ€ OOCYXJEHHUS 3a7aBaTh BONPOCHI IO CYLIECTBY

o0CyX/maeMol TeMbl, MpoOJEMBI, pelaeMol 3aaayd,



BBICKA3bIBaTh WJECH, HAlIEJICHHbIE HAa MOUCK pEIICHHUS;
COMOCTABIIATh CBOM CYXJICHHS C CYXKICHUSMHU JPYTUX
YYaCTHUKOB JUaora, OOHAapyXuWBaTh pazjiuuue U
CXOJICTBO MO3UINI; B KOPPEKTHOM dbopme
(dbopMyIHpOBaTH pa3HOTIACHUS, CBOM BO3PAKEHUS;

MPEJICTaBIIST PE3yNbTaThI pelieHus 3aauu,
AKCIIEPUMEHTA, UCCIIEAOBAHUS, IIPOEKTA; CAMOCTOSTEIILHO
BbIOUpaTh (opMar BBICTYIJICHUS C Y4€TOM 3ajaay

MMpE3CHTAllUN U 0CcOOeHHOCTEN ayJUTOPUH.

CoTpyIHHYECTBO:

HOHUMAaTh M MCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON U
WHAUBUYaJIbHON paboThI npu pelIeHnu
Y4eOHBIX MAaTeMaTHYeCKUX 3a/1a4; [PUHUMATh Ielb
COBMECTHOHM JESTEIbHOCTH, IJIAHUPOBATh OPTraHU3ALUIO
COBMECTHOM  paloThl, pacmpenensTb BHIbl  padoT,
JIOTOBapUBaThCs, OOCYKIAaTh TPOLECC U pe3yibTar
paboThl; 0600111aTh MHEHHS] HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B IPYNIOBBIX (opMax paboThl (00CYyXKAEHNUS,
00MEH MHEHMSIMH, MO3TOBBIE IITYPMBI U JIp.); BBIIOJIHATH
CBOIO 4YacTh PabOThl U KOOPJUHHUPOBATH CBOM JIEHCTBUS C
JPYTUMH YJI€HaMU KOMaH/]Ibl; OLIEHUBATh KAYECTBO CBOETO
BKJIaJja B OOmMII  MOpPOAYKT MO  KPUTEPUSM,

chopMyTUpPOBAaHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

YHI/IBCpcaHBHBIC PCTYIISITUBHEBIC JefiCTBUS o0ecneunBaroT

(I)OpMI/IpOBaHI/Ie CMBICJIOBBIX YCTAHOBOK H KH3HCHHBLIX HABBIKOB

JINYHOCTH.



CamMoopranun3arus:

®  CaMOCTOSITENBHO COCTABIATH IUIAH, AJITOPUTM PEIICHHUS
3a[a4u (MJIM €r0 YacTh), BRIOMPATh CIIOCOO PELIeHHs C
y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBAaTh U KOPPEKTUPOBATH
BapUaHTHI pelIeHUH ¢ yu€TOM HOBOM HH(pOpMAaLIUK.

CaMOKOHTPOJIE:

e BIAJAETh COCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJIS
npolecca U pe3yibTaTa peleHusl MaTeMaTHu4eCKON
3aJa4H;
® [peABHUAETh TPYAHOCTH, KOTOPHIE MOT'YT BO3SHUKHYTh
IIPY PELIECHUN 3a]]a4l, BHOCUTb KOPPEKTUBHI B
JeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSTEIIBCTB,
HalJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;
OILICHMBATh COOTBETCTBUE PE3YyJIbTaTa AeSTEIIbHOCTH
MOCTaBJIEHHOU IIEJTU U YCIIOBUSAM, OOBACHATH IPUUUHBI
JIOCTHKEHUS WIN HEOCTHIKEHUS LENIN, HAXOIUTh
OlINOKY, JaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.
[NPEAMETHBIE PE3VJIbTATDBI
[TpenmeTrHble pe3ynbTaThl OCBOCHUsI paboueil MporpaMMsl Mo
MaTeMaTHKe MPeICTaBIEHbI 0 TOAaM O0yUYeHHS B CIEAYIOUINX pa3/iesiax
IIpOrpamMMBbl B paMKax OTIEIbHBIX KYpCOB: B 5— 6 Kilaccax — Kypca
«Marematuka», B 7—9 knaccax — KypcoB
«Anrebpay, «I'eomeTpus», «BeposSTHOCTb U CTATUCTHKAY.
Pa3BuTHe nornyeckux MmpeacTaBiIeHU U HABBIKOB JIOTHYECKOTO
MBILUIEHUS OCYIIECTBIIETCS HA MPOTSHKEHUHN BCEX JIET 00yUYEeHHUsI B

OCHOBHOM IIKOJIE B PAMKax BCEX Ha3BaHHBIX KYPCOB.



HpGI[HOJIaFaGTCSI, 4YTO BBIITYCKHUK OCHOBHOM IIKOJIBI CMOXKET CTPOUTH
BBICKA3bIBAHUA U OTPULIAHUSA BLICKaBBIBaHHﬁ, paciio3dHaBaTb UCTUHHLIC U
JIO’KHBIC BBICKA3bIBaHU A, IIPUBOAUTE IIPUMEPEI U KOHTPIIPUMEPHI,
OBJIAZACCT MMOHATHUAMU: OIIPEACIICHUEC, aKCOMaA, TCOpEMA,
A0Ka3aTCJIbCTBO — W HAYUUTCA UCIIOJIB30BaTh UX IIPU BBINTOJIHCHUN

y4eOHBIX ¥ BHEYYEOHBIX 33/1a4.



PABOYASA ITPOI'PAMMA YYEBHOI'O
KYPCA
«MATEMATHUKA». 5-6 KIIACCBI

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

[IpuoputeTHpIMH 1ENIMH OOy4YeHHS MaTeMaTHKe B 5—06

KJ1accax sBJISIOTCS:

1. mpopoikeHue (OPMHUPOBAHUS OCHOBHBIX MaTEMaTHUECKUX
MOHSITHI (YUCJIO, BETUYMHA, TeoMeTpudeckas Gurypa),
o0ecrneynBarIuX MPEeeMCTBEHHOCTh M MEPCHEKTUBHOCTD
MaTeMaTHYeCKOro 00pa3oBaHus 00yJaroIuXcs;

2. pa3BUTHE HUHTEJUICKTYyaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH
o0yyaroImuxcs, [I03HABATENbHOM aKTUBHOCTH,
UCCIIEIOBATEIbCKUX ~ YMEHUH, HHTEpeca K  HM3YyYEHHIO
MaTeMaTUKH;

3. moxaBeneHHE 0OYUYAIOMIMXCS HAa TOCTYITHOM JUISI HUX YPOBHE K
OCO3HAHMIO B3aMMOCBA3M MaTEeMaTHUKU U OKPYKaIOILIEro
MUDA;

4. ¢dopmMupoBaHue (GyHKIIMOHATIBHOU MaTeMaTH4eCKON
IPaMOTHOCTH: YMEHHMS paclo3HaBaTb MaTEMaTHYECKHE
O0BEKThl B pEabHBIX JKU3HEHHBIX CUTYallUAX, NPUMEHSThH
OCBOEHHBIE YMEHMUSI IE pelieHus IPAKTHKO-
OPUEHTUPOBAHHBIX 3a7a4, MHTEPIPETUPOBATH IOJyYEHHBIE
pe3yJbTaThl U OLEHUBATh UX HA COOTBETCTBUE MPAKTUYECKOU
CUTYallUH.

OcCHOBHBIC JTUHUH COJCpKAHUS Kypca MaTeMaTWKu B 5—6
KJ1accax

— apudmernyeckas U reoMeTpuieckasi, KOTOpble pa3BUBAIOTCS



napauieIbHO, KaXKAasi B COOTBETCTBUU C COOCTBEHHOM JIOTHKOM,
OJIHAaKO, HE HE3aBUCHUMO OJIHA OT JIPYroi, a B TECHOM KOHTAaKTe U
B3auMojieicTBuU. Takke B Kypce NPOUCXOJHUT 3HAKOMCTBO C
JJIeMEHTaMU ajareOpbl U ONMUCATEeNbHOM CTaTUCTUKU. M3ydeHue
apru(METHUECKOr0 MaTeprata HAYMHACTCS CO CHCTEMAaTH3aluu U
pa3BUTHUs 3HAHUM O HATYypaJbHBIX 4YHUCIAX, MOJIYYEHHBIX B
HayasibHOM  mkose. Ilpu  sTom COBEPILIEHCTBOBAHKE
BBIUMCIUTENIFHOM  TEXHUKHM W (OPMUPOBAHHME  HOBBIX
TEOPETUYECKUX  3HAHUI coyeTaeTcs C pa3BUTHEM
BBIYUCIUTENILHOW KYJIBTYphl, B YaCTHOCTH C OOy4YCHHEM
OpOCTEUIIMM NpuéMaM NPUKUIKH U OLEHKU pe3ybTaTOB
BbIUMCIICHUI. V3yueHne HaTypaabHbIX YUCEN MPOJ0KAETCS B 6
KJIJaCC€ 3HAKOMCTBOM C HayaJlbHBIMH IOHATUSMU TEOPHUH
JEJIIUMOCTH.

Jlpyroif KpymHbIi OJOK B COJEpKaHUM apU(PMETHUECKO

JIMHUU
— 910 apobu. Hauano u3yueHust OObIKHOBEHHBIX U JIECATUYHBIX
npo0ell OTHECEHO K S Kiaccy. DTO TEPBBIM 3Talm B OCBOEHUU
npobeil, koraa MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHU HJIESIMU,
HNOHATUAMM TeMbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX
npobGeit B momHOM  00BEME  MpENIIecTBYeT  H3YYEHUIO
JNECSATUYHBIX JApoOel, YTO I11e1Ieco00pa3sHO C TOYKU 3PEHHS
JIOTUKH U3JI0KEHUSI YMCIOBOM JIMHUM, KOTJa MpaBHia JIEHUCTBHI
C JIECATUYHBIMHU JIPOOSIMH MOKHO OOOCHOBATh yXe€ M3BECTHBIMU
QITOPUTMAMH  BBITMOJIHEHUS  JWCTBUH € OOBIKHOBEHHBIMHU
Ipo0siMu. 3HAKOMCTBO C JIECATUYHBIMU JAPOOSMH pacCIIUPHUT

BO3MOXHOCTH JOJI1 ITOHUMAaHUA O6y‘—IaIOHII/IMI/IC$[ MPUKIIAAHOTO



MPUMEHEHHUS HOBOM 3aMMCU NIPU U3YYEHUU JPYTUX NPEIMETOB U
IpY MPaKTHYECKOM HcIoib30BaHuu. K 6 kiaccy oTHecéH BTOpoi
9Tan B U3Y4YEHHUH Jpo0Oeil, I/1e MPOUCXOJUT COBEPIICHCTBOBAHHE
HABBIKOB CpaBHEHHUSI U mpeoOpa3zoBaHUsl JApoOeil, OCBOCHHE
HOBBIX BBIYUCIIMTENIBHBIX QJITOPUTMOB, OTTAUMBAHUE TEXHUKHU
BBIYMCJICHHUM, B TOM YUCJIE€ 3HAYEHUN BBIPAXKEHUMN, COJAEPHKALIUX
U OOBIKHOBEHHBIC, U JCCATUYHBIC IPOOH, YCTAHOBJICHHUE CBSI3EH
MEX1y HUIMH, PACCMOTPEHUE MTPUEMOB PEILIeHUs 33a]1a4 Ha JPOOHU.
B mnavane 6 kiacca MPOWCXOMUT 3HAKOMCTBO C IOHSITHEM
MPOILICHTA.

OCOOEHHOCTRIO M3YYCHUS TTOJIOKUTEIBHBIX U OTPHUIATESIBHBIX
YUCeN SIBISETCS TO, YTO OHM TaKKE MOTYT PacCMaTpUBATHCS B
HECKOJIbKO 92TanmoB. B 6 Kiacce B Hauaie U3y4eHUs
TeMbl «[lon0KHUTENbHbIE U OTPULATEIbHBIE YKCIIa» BBIACISAETCS
noaremMa «Llemble yucnma», B paMKax KOTOPOHM 3HAKOMCTBO C
OTPHUIIATEIILHBIMU YUCIAMH U ACHUCTBUSMHU C MMOJIOKUTEITHLHBIMU U
OTPULIATENIbHBIMU ~ YHUCIAMH  MPOUCXOJUT  HAa  OCHOBE
COZIEPXKATENBHOTO TMOJAX0JA. OTO IMO3BOJSET Ha JIOCTYIIHOM
YPOBHE TIO3HAKOMUTH YYalIUXCS MPAKTUYECKH CO BCEMHU
OCHOBHBIMH TIOHSTHUSIMA TE€MBbI, B TOM YHCIE€ U C TPaBUIAMHU
3HAKOB TPU  BBINOJHEHUHW  apU(PMETUUYECKUX  JEHCTBUIA.
N3yueHnue panuoHanbHBIX YHCEI HAa STOM HE 3aKOHUUTCA, a
OyZeT MpOoJOKEHO B Kypce anredphl 7 Kiacca, 4TO CTaHET
CJIEMYIONIAM TMPOXOJOM BCEX MPHUHIMIMHAIBHBIX BOTPOCOB, TEM
CaMbIM  pa3JielieHHe TPYAHOCTEH  oOjerdaer BOCHPHITHE
MaTepuana, a pachpelelieHHe BO BPEMEHH CIIOCOOCTBYET

IMPOYHOCTHU HpI/IO6peTaCMLIX HaBBIKOB.



IIpu oOyueHHM pelIeHHIO TEKCTOBBIX 3a/a4 B 5—O6 Kiaccax
UCTIONB3YIOTCSl apu(METHIECKIE MPUEMBI pelleHus. TeKCTOBbIC
3aJjauu, penraeMble Mpu OTPAOOTKE BBIYMCIUTEIbHBIX HABBIKOB B
5—06 kJaccax, paccMaTpHUBAIOTCS 3aJauyd CIEIYIOIIMX BHUIOB:
3aJaud Ha JBWKCHHWE, HA YacTH, Ha MOKYNKH, Ha paboTy u
IIPOU3BOAUTEIIBHOCT, HA IPOLEHTHl, Ha OTHOLIEHUA U
nporopuuu. Kpome Toro, oOyuaromuecsi 3HAKOMATCA C
npuéMaMu  pelleHuss  3aja4y  1mepedopoM  BO3MOXKHBIX
BapHUaHTOB, ydarcs paboTaTh ¢ MH(pOpMAIHEH, TPEICTaBICHHON
B (hopMe TaOIHI] UM THATrPAMM.

B paboueild mporpamMme MpeaycMOTpeHO (HOopMUpOBaHUE
MPOMNEACBTHUECKUX anreOpanyecKux npeacraBieHuil. byksa kak
CHUMBOJI HEKOTOPOT'O YMCIIa B 3aBUCUMOCTH OT MaTeMaTH4eCKOro
KOHTEKCTa BBOJMTCS IIOCTEIIEHHO. DbDyKBEHHas CHMBOJIMKA
HIMPOKO HCHOJB3YEeTCS NPEXKIEe BCEro JJisd 3alucd  OOIIuX
YTBEP)KJICHUA M TMpeuIokeHui,  (opMyn, B yacTHOCTH JUis
BBIUNCJICHUSI ~ T€OMETPUYECKUX  BEJIMYMH, B KayecTBe
«3aMECTUTENS» YUCIa.

B kypce «Marematukun» 5—6 KiaccoB IpejAcCTaBieHa
HarJsilHas TeOMETpUsi, HalpaBieHHas Ha pa3BUTHE O0Opa3HOTrO
MBIILUIEHMUS], IIPOCTPAHCTBEHHOIO BOOOpakeHus,
M300pa3uTENbHBIX YMEHUW. ODTO BAXHBIM JTall B HW3YYCHUH
T€OMETPUH,  KOTOPBIA  OCYIIECTBJISIETCS ~ HA  HAIJISIAHO-
NPaKTUYECKOM YpPOBHE, ONUpPAETCs Ha HarsiHO- o0pa3Hoe
MBIIIJIEHHE ~ oOywaromuxcs.  boibimas  poib  OTBOAMTCSA
IPaKTUYECKON NEeATEIbHOCTH, OIIBITY, JKCIEPUMEHTY,

MOJIETUPOBAHUIO. Obyuaromuecs 3HAKOMSITCS C



reoMEeTPHUUECKUMH (PUTYpaMH Ha IIIOCKOCTH U B IIPOCTPAHCTBE, C
UX MPOCTEUIIMMH KOH(PUTYpALMSIMH, ydaTcs U300pakaTh UX Ha
HEJIMHOBAaHHOM W KieT4yarod Oymare, paccMaTpuBalOT HX
npocTeiie cBoiicTBa. B mpomecce wu3ydeHUs] HaArISIAHOMN
reOMETPUH 3HAHMA, MOJYYECHHBIC O0YJYAIONMMICS B HAYaJIbHOU

MKOJIC, CUCTCMATHU3UPYIOTCA U paCIIUPATOTCA.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornmacHo ydeOHOMY IUIaHYy B 5—6 Kilaccax wW3ydaeTcs
UHTCTPUPOBAHHBIN MpeaMeT «MaTemMaTrhkay, KOTOPBI BKIOYAET
apuMeTHUECKUN MaTeprall U HAIJISTHYIO T€OMETPHIO, a TaKXKe
MPOTEACBTHYCCKHUE CBEJACHUS U3 aITeOphl, DIIEMEHTHI JOTHKU H
Hadaja OMHCaTeIIbHOM CTaTUCTUKU.

VY4eOHBIN MIaH Ha W3yYeHHE MaTeMaTHKH B 5—6 Kiaccax
OTBOJUT HE MeHee 5 y4eOHBIX YacoB B HEACTI0 B TEUCHUE
Ka)KI0ro roja o0y4yenus, Bcero He MmeHee 340 yueOHBIX 4acoB
COIEP) KAHUE VYYEBHOI'O KYPCA (11O
IrOAAM OBYUYEHMUS)

5 kiaace

Hamypanvuvie uucna u nynsp

HarypansHoe uymcno. Psn nHatypampHbix umcen. Ywucno O.
N3o0pakeHne HaTypaJbHBIX YHCET TOYKAMH Ha KOOPJMHATHOU
(4ucioBOIN) MPSAMOIA.

[To3unmoHHas cucrema cuuciaeHus. PuMckas Hymepanus Kak
IIpUMEP HEMO3MIMOHHOM CHCTeMBI cuncieHus. JlecaTndnas
CHUCTEMACUUCIICHHUS.

CpaBHeHHE HaTypalbHBIX YHCEN, CpaBHEHHE HaTypaJlbHbIX



yrcen ¢ HynaéM. Criocoos! cpaBHeHU. OKpyTIeHHEe HAaTypalbHbBIX

YHUCCII.

CnoxeHue HaTypajJbHbIX 4YHCEJI; CBONCTBO HYIS IIpU
clokeHuH. BbluntaHue Kkak jaelicTBHe, OOpaTHOE CII0XKEHHUIO.
YMHOXEHUE HAaTYpalIbHBIX YHUCEN; CBONCTBA HYJSI U €IUHUIIBI
npu  yMHOXeHWH. [leneHme kak  JedcTBue, 0OpaTHOE
YMHOXEHHIO. KOMIOHEHTHl JEHCTBUH, CBS3b MEXKIY HUMHM.
[IpoBepka pe3ynbTaTa apupMeTUIeCcKoro JEHUCTBHUS.
[lepemecTuTeNnbHOE U COYETATEIbHOE CBOWCTBA  (3aKOHBI)
CJIO’KE€HUS U YMHOXEHUS, PACTIPEICTUTEIIbHOE CBOMCTBO (3aKOH)
YMHOKEHHSI.

Ucnonb3oBanue OykB i  00O3HAYEHUS HEU3BECTHOTO
KOMITOHEHTA | 3aITMCH CBOMCTB apu(hMETHUECKUX ICHCTBUH.

Jlenurenun W KpaTHbIE YHWCIIA, PA3JIOKEHHUE HA MHOMKHUTEIU.
[Ipocteie u cocraBHble uncna. [Ipuznaku nenumoctu Ha 2, 5, 10,
3, 9. JleneHue ¢ 0CTaTKOM.

Crenenp ¢ HaATypaJIbHBIM TIOKa3aTesieM. 3aluch YUCia B BUJE
CYMMBI pa3psAIHbIX CIIaraéMbiX.

UucnoBoe BelpaxkeHUE. BpluncineHne 3HAYEHUN YHMCIIOBBIX
BBIPAKECHU; MOPSAOK BBIITOJIHEHUS AeicTBHU. Mcnosb3oBaHue
MpPU  BBIYHUCICHUSX TEPEMECTUTEIHPHOTO M  COUYETATEIHHOTO
CBOWCTB (3aKOHOB) CJIOYKEHUS u YMHOKEHUS,

pacinpeacinTeIIbHOTO CBOMCTBaA YMHOKCHUH.

Jpoou

[IpenacraBnenne o npobu Kak crmocoOe 3amucu  YacTu
BennuuHbl.  OOBIKHOBEHHBIE  1pobu.  [IpaBuibHBIE  H

HenpaBwibHble ApoOu. CMmemanHas JpoOb; MpeCTaBICHUE



CMEIIaHHOH IpoOu B BHIE HEMPABWIBHOW APOOU U BBIACICHHE
[EeNI0M YacTH 4YMcia W3 HempaBWIbHOW apobu. M3o0paxeHue
npoOell TOYKaMH Ha 4YHCIOBOW mpsmMon. OCHOBHOE CBOHCTBO
npobu. Cokpamenue apobOeit. IlpuBegeHue apodw K HOBOMY
3HameHatento. CpaBHeHue ApoOei.

CnoxeHnue W  BblUMTaHHWE  ApoOell.  YMHOXEHHE |

JeneHne apo0ei; B3amMHO-0OpaTHbe Jpobu. HaxoxmeHue

4acTH LEJI0r0 ULEIOr0 IO €ro 4acTu.

Hecsatuunas 3anuch ApoOel. IlpeacraBneHue aecsATUUHON
npobu B BHAE OOBIKHOBEHHOH. IM300paskeHue [eCATUYHBIX
npo0eit ToukaMu Ha YUCIOBOM mpsimoid. CpaBHEHHE JECATUYHBIX
IpOOCii.

Apudmernueckue JeCTBUS c JECSITUYHBIMU

JTPOOSMH.

OxkpyrieHue AecaTUYHBIX Ipo0eit.

Pewenue mexcmoewix 3a0au

Pemienne TEKCTOBBIX 3agay apI/I(l)MeTI/I‘leCKI/IM CII0COOOM.
Pemienne normyeckux 3amad. PemieHuwe 3agau Hepe6op0M BCEX
BO3MOJKHBIX BapHAHTOB. Hcnons3oBanue pu pCeHICHUN 3a4a4

TaOJIAIL U CXEM.

Pemienne 3amad, comepsKalux 3aBUCUMOCTH, CBSI3bIBAIOIIME
BEJIMYHUHBI: CKOPOCTb, BpPEMsl, PACCTOSHUE; LI€HA, KOJHUYECTBO,
CTOMMOCTh. EJIWHUWIIBI W3MEpeHHus: Macchl, O00BEMa, IICHBI;
paccTosiHusA, BpEeMEHHU, CKOpOoCTH. CBS3b MEXKIy €AUHUIIAMU
M3MEPEHUS KAKJI0M BEJIMYHUHBI.

Pemenne ocHOBHBIX 3a/1a4 Ha IpoOH.

HpeHCTaBHCHI/IC JaHHBIX B BHAC T36JII/II_[, CTOJI0YATHIX



JIarpaMM.

Haznaonan ceomempus

Harnsinneie npencrasieHus o Gurypax Ha IJIOCKOCTH: TOYKa,
npsMasi, OTpe30K, Jyd, YroJ, JOMaHas, MHOIOYIOJIbHUK,
OKpPYKHOCTb, Kpyr. Yrois. IlpsMoil, oOCTpblid, Tymnoul u
Pa3BEPHYTHIN YIJIbL.

JliuHa oOTpe3ka, MeTpUYecKHe eIUHMLbI JUIuHBL JlinHa
JIOMaHOM,  IepUMETp  MHOroyroibHuka. M3mepenue wu
[IOCTPOEHHUE YIJIOB C HOMOUIBIO TPAHCIIOPTHUPA.

Harnsgnele mnpencraBieHus o (¢Qurypax Ha IUIOCKOCTH:
MHOTOYTI'OJIbHUK; MPSIMOYTOJIbHUK, KBaJApaT; TPEYroJbHUK, O
paBeHCTBE QUryp.

N3o6paxenue ¢uryp, B TOM YuClIe Ha KieTyaToud Oymare.
[Toctpoenne koH(pUTypanuii U3 YacTei MPsSMON, OKPY>KHOCTH Ha
HEJIMHOBAHHOM M KieTyaToi Oymare. Mcrmosb3oBaHuEe CBOWMCTB
CTOPOH U yIJIOB IPSIMOYTOJIbHHUKA, KBAApaTa.

[Tnomane IPSIMOYTOJIBHUKA " MHOT'OYT'OJIbHUKOB,
COCTaBJICHHBIX W3 TMPSAMOYIOJIbHUKOB, B TOM 4YHUCIE QUryp,
n300paxEHHBIX Ha KieryaTod Oymare. EnuHUIBI W3MEpeHus
IUIOUIA/IH.

Harnsinaele mpeacTtaBieHuss O MPOCTPAHCTBEHHBIX (urypax:

NPSIMOYTOJIBHBIN TMapajuienenunesn, Ky0, MHOTOTPAaHHUKH.

N3006paxeHne NpocTelimx MHOTOrpaHHUKOB. Pa3BépTku kyba u
napauienenunena. Co3naHue Mojeiaed MHOTOTPAHHUKOB (U3
OyMmaru, MpoBOJIOKH, IUTACTUIIMHA U Ap.).

O0BEM MPSAMOYTONBHOTO TMapajuienenumnena, Kyoa. Enuauimb

U3MepeHus 00bEMa.



6 kitacc

Hamypanvuwie uucna

Apudmernueckue JEUCTBUSA c MHOT'0O3HaYHBIMU
HATYpPaJIbHBIMM 4HCIaMHM. YHCIOBBIE BBIPAKEHUSA, IOPSAOK
JeicTBUM, uUCHOJb30BaHUME CKOOOK. lcmonb3oBanue mpu
BBIYMCIICHUSX IIEPEMECTUTEIILHOIO U COYETATEeIbHOIO CBOMCTB
CIOKEHHS M YMHOXCHHS, PACIPEIEIUTEIBHOIO CBOWCTBA

yMHOXeHUS. OKpYIJIEHUE HAaTYPAJIbHBIX YHCEI.

Jlenutenu v KpaTHBIC YKCIIA; HAMOOBITNN OOIIUN TeTUTENb U
HaMMeHblllee  ofmiee  KpatHoe. JlenumMocTh  CyMMBI |

IMPOU3BCACHUA. I[eJIGHI/Ie C OCTaTKOM.

/lpoou

OObIKHOBEHHass  JpoOb, OCHOBHOE  CBOMCTBO  Jpo0w,
cokpaienue napoOeii. CpaBHEHHE W YNOPSIOYUBAHHE IPOOECH.
Pemenue 3amau Ha HAXO0XKJIEHHE YaCTH OT IIEJIOT0 M IEJIOr0 I10
ero yactu. JIpoOHOe 4YHCIO Kak pe3ysbTaT JICICHHUS.
[IpencraBienue pAecATUYHOM ApoOU B BUIE OOBIKHOBEHHOM
IpoOH ¥ BO3MOXKHOCTDH MpeACTaBIeHUSI OOBIKHOBEHHON IpoOu B
BUJIC JICCATUYHOH. [lecsTHUHBIC MpOOW M METpHUYecKas CHUCTeMa
Mep. ApudMeTHYECKHe JCUCTBUS W YHUCIIOBBIC BBIPAKCHUS C
OOBIKHOBEHHBIMU U JIECATUYHBIMUIPOOSMHU.

OtHomrenue. JlemeHwe B JaHHOM OTHOIIGHHMH. Macira0,
nponopuus. [Ipumenenne nponopiuil npyu pereHnu 3a1ad.

[TonsiTrie mporeHTa. BerunciieHne MpoIeHTa OT BEJTUYHHBI U
BEJIMYMHBI MO €€ TpOIEeHTY. DBrlpaxkeHne MPOICHTOB

ACCATUYHBIMN )Ip065[MI/I. Pemenne 3aaa4 Ha IMPONLCHTHI.



Bblpa)KeHI/Ie OTHOILICHUS BCJIMYHH B IMTPOILICHTAX.

Ilonosxxccumenvhnovle u ompuyamenbHovle HUCIa
[TomoxxurenbHble M OTpULATENBbHBIE uucna. lLlemple 4yucna.
Mopynp 4ncia, reOMeTpUYeCcKasi HHTepIpEeTaus MOLYJI YHCIIA.
N300paxkenne dwucen Ha KOOPAWHATHOW TpsMOoN. YuciioBbie
npomexxyTtku. CpaBHeHHe uucell. Apudmernueckue nelcTBus ¢
IIOJIO’KUTEIBHBIMU M OTPULIATEIIEHBIMU YU CIIAMH.
[IpsmoyronpHass  cucreMa  KOOPAMHAT  HAa  IIOCKOCTH.
KoopaunaTel TOYKM Ha IUIOCKOCTH, aOcuucca W OpJuHAaTa.
[TocTpoenue Touek U Guryp Ha KOOPJUHATHON MJIOCKOCTH.
BykBennsie BeIpakeHus. llpumenenue OyKB Juisd  3amucu
MaTEMAaTUYECKUX BbIPDAKEHUN M npeioxkeHuil. CBolicTBa
apupmMeTnueckux  JedicTBUi. ByKkBEHHbIE  BBIp@XEHUS U
YUCJIOBBIE IIOJACTAHOBKU. DyKBEHHBbIE pPaBEHCTBA, HaXOXKICHUE
HEU3BECTHOTO KOMIOHEHTa. DopMynbl; (HOpMyIIbI IEpUMETpPA U
IJI0IA U IPSAMOYTOJIbHUKA, KBaJpara, o0bEMa

Mnapajjejermincaa nu Ky6a

Pewenue mexcmoeguix 3a0au

Pemienne TekcTOBBIX 3a7ay apUPMETUYECKMM CIIOCOOOM.
Pemenne normyeckux 3anay. Pemenue 3agau mepedbopom Bcex
BO3MOJKHBIX BapHAHTOB.

Pemenne 3amad, conaep:KallMX 3aBUCHMOCTH, CBS3BIBAIOIIUX
BEJIMYUHBI: CKOPOCTb, BPEMS, PACCTOSIHUE; II€HA, KOJMYECTBO,
CTOUMOCTB; IPOU3BOJUTENLHOCTb, BpeMs, OO0bEM padOTHI.
EaHunein3mMepenys: Macchbl, CTOUMOCTH; PACCTOSIHUSL, BPEMEHH,

CKOpPOCTH. CBs3b MCXKAY CAUHUIaMHU HU3MCPCHUA Kaxgoi



BCIIMYUHBI.

Pemenue 3a7ad4, CBSI3AHHBIX C OTHOIIIEHUEM,
NPOTIOPIIMOHATFHOCTRIO ~ BEJIMYMH, TPOIICGHTAMH;  PEUICHHE
OCHOBHBIX 33J]ad Ha ApoOM M HpoueHThl. OueHka W MPUKHIIKA,
OKpyTJieHue pe3yibTara. CocTaBieHne OYKBEHHBIX BBIPOKECHUN
0 YCIOBHIO 3amaud. [IpencraBiieHHMEe IaHHBIX C MOMOIIBO
tabmuiy ¥ auarpamMm. CronOuaTble JWarpaMMbl: YTEHHE U

noctpoeHue. YTeHne KpyroBbIX AHArpaMM.

Haznaonan ceomempus

Harnsguele npencraBieHus o gpurypax Ha IJIOCKOCTH: TOYKa,
npsiMasi, OTpe30K, Jyd, YIoj, JIOMaHasi, MHOIOYI'OJIbHUK,
YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3anMHOe pacnonoxeHue JByX IpSAMBIX Ha IUIOCKOCTH,
napajuleJbHble  MpsAMBIE,  MEPHEHAUKYJISIPHBIE  IPSMBIE.
W3mepeHne pacCTOSHUN: MEXKIY IBYMs TOYKAMH, OT TOYKH [0
IIPSIMOM; JUIMHA MapUIpyTa Ha KBaJIpaTHOM CETKE.

N3mepenne u nmocTpoeHue yrioB ¢ IMOMOUIbIO TPAHCIOPTHUPA.
Buzasl  TpEyrojbHHMKOB:  OCTPOYIOJIbHBIM, IPSAMOYTOJIBHBIM,
TYIOYTOJIbHBIN; paBHOOEIPEHHBIN, pABHOCTOPOHHUH.

YeThIpEXYrobHUK, IPUMEPHI YETHIPEX YT OJIbHUKOB.

[IpssMOyTONBHUK, KBaApaT: HCIOIb30BAHHE CBOWCTB CTOPOH,
yIJI0B, AuaroHanei. M3o0paxeHue reomerpuueckux ¢Guryp Ha
HEJIMHOBAHHOW OyMare ¢ MCIOJb30BaHUEM LUPKYIS, JTUHEUKH,
yroJibHUKa, TpaHcnoptupa. [loctpoenus Ha kiaeTyaToil Oymare.

Ilepumerp MHoroyroneHuka. IlonsTie momanu GuUrypsr,
eAMHMULIBI Hu3MepeHus Iuiomanu. llpubnuxénHoe u3MepeHue

wiomaan ¢uryp, B TOM YHCIE€ Ha KBaJpaTHOM CeTKe.



[MpubmmxéHHoe u3MEpeHUue JUIMHBI OKPYXHOCTH, IUIOIIAAN
kpyra. CHUMMeTpus: LEHTpalbHas, oOceBas U 3epKajbHas
cummeTtpuu. [locTpoeHne cUMMETPUYHBIX (QUTYD.

Harnsinaeie mpenacTtaBieHust O MPOCTPAHCTBEHHBIX (urypax:
napajuiefienunen, Kyo, npusMa, Nupamuia, KOHyC,  IMJIMHID,
map u cdepa. HM3o0pakeHHME TPOCTPAHCTBEHHBIX QUTYP.
[Ipumepsl pa3BEPTOK MHOIOTPAaHHUKOB, LWIMHApPA U KOHYCA.
Co3nanue Mojenell mpocTpaHCTBeHHbIX ¢(uryp (u3 Oymarw,
MPOBOJIOKHU, TUTACTUIIMHA U JIP.).

[Tonsatne o00BEMA; emuHUIBI U3MepeHus o0béMa. OO0BEM
IPSMOYTOJIBHOTO Mapajuiesenumnena, Kyoa.

[IJNIAHUPYEMBIE [MPEJMETHBIE PE3VJIBTATBI
OCBOEHUMA PABOYEN IIPOTPAMMBI KYPCA (TIO
I'OAAM OBYYEHU )

OcBoenne yuebHoro kypca «MaremaTnkay B 5—6 Kiaccax
OCHOBHOHM  IIKOJBI  JOJDKHO  OOecrneyuBaTh  JIOCTH)KEHHE

CIICTYIOIINX TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:
S5xmacc

Yucna u evluucinenusn

1. Tlomumath ¥  TOpaBUIBHO  YHOTPEOISATH  TEPMHUHBI,
CBSI3aHHBIE C HATYPAJIbHBIMH YHCJIAMH, OOBIKHOBEHHBIMH U
JECATUYHBIMH JIPOOSIMHU.

2. CpaBHMBaTh M YHNOPSAOYMBATH HATypajbHbIE YHCIA,
CpPaBHHMBAaTh B TMPOCTEHIINX CIIy4asX OOBIKHOBEHHBIE
Ipo0u, TeCSITUIHBIC APOOH.

3. CoOTHOCHUTH TOUKY Ha KOOPJAMHATHOW (YMCIIOBON) MPSMOM



5.

6.

C COOTBETCTBYIOIIMUM €H  4YWcioM ©  Hu300paxkarh
HAaTypaJbHBIE  4YHCIa TOYKAMH HA  KOOPAWHATHOMN
(4UCIIOBOIN) IPSMOM.

BeimonHaTe apudmMeTnyeckue ACUCTBUS ¢ HATYpaIbHBIMH
9HUClIaMU, C OOBIKHOBEHHBIMH JPOOSIMH B TIPOCTEHUIIUX
clTydasx.

BEINONHATE IPOBEPKY, TPUKHUIKY PE3YJIbTaTa BEIYUCICHUH.

OxpyryiaTh HaTypajbHBIE YHCIA.

Pewienue mexcmoewix 3aoau

1.

Pemate TekcTOBBIC 3a/1auu apU(DMETHUESCKUM CIIOCOOOM M C
ITOMOIIIbI0 OPTraHW30BAHHOTO KOHEYHOI'0 Iepedopa Bcex
BO3MOJKHBIX BapUaHTOB.

Pemate 3amauu, comeprkaiine 3aBUCUMOCTH, CBS3BIBAIOIINE
BEJIMYUHBI:  CKOPOCTh, BpeMs, pacCTOsHUE;  IICHAa,

KOJIMYCCTBO, CTOMMOCTBD.

Hcnonb30BaTh KpaTKUe 3alUCH, CXEMBI, TaOJHUIIBI,
0003HaUEHUsI PU PEIICHUH 3a7a4.

[Tonb30BaThcsi OCHOBHBIMU €AMHHIIAMU W3MEPEHUS: IEHBI,
MacCChI; paCcCTOAHUA, BPEMCHHU, CKOPOCTH; BbIpaXaTb OJJHU
€IMHUIIBI BEIMYUHBI Yepe3 JApyTue.

W3Bnekarb, aHamM3upoBaTh, OIEHUBATh HHGOPMAIUIO,
MpEeACTaBICHHYIO B Tabnuile, Ha CTOJIOYATON auarpamme,
UHTEPIPETUPOBATH MpeICTaBICHHbBIE JaHHbIE,

HCIIOJIb30BATh JAHHBIC IPU PCHICHUHA 3a/1a4.

Hacnaonan ceomempus

1.

ITonw3oBaThCs TCOMCTPHUICCKUMU TTOHATHUAMUN TOYKa,



npsiMasi, OTpE30K, Jy4, yrojl, MHOTOYI'OJbHUK, OKPYKHOCTb,
KpYT.
[IpuBoaUTE TpUMEpPHI OOBEKTOB  OKPYKAIOLIETO  MHUPA,

UMEIoUNX (HOpMY U3yYEHHBIX T€OMETPUYECKUX (Uryp.

Hcnonp30BaTh TEPMUHOJOTHUIO, CBSI3aHHYIO C  YIJIaMH:
BEpILIMHA CTOPOHA; C MHOI'OYrOJIbHUKaMH: YIoJl, BEpIIHHA,
CTOpPOHA, JWAaroHajb; C OKPYKHOCTBIO: paJHyC, IHAMETD,
LEHTP.

N300paxarh H3y4eHHbIE TeoMeTpudeckue (QUrypbl Ha
HEJIMHOBAaHHOM U KJIETYaTOW Oymare ¢ MOMOILBIO LIUPKYIIA U
JIMHEHKH.

Haxonuth mjiHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM
C MOMOIIBIO JIMHEHKHU, CTPOUTH OTPE3KH 3aJaHHON JJIMHBI;
CTPOUTH OKPYKHOCTb 3a/IaHHOTO pajuyca.

Ncnonp30Barh CBOKWCTBA CTOPOH M YIJIOB MPSAMOYTOJIbHUKA,

KBaapaTra Il HUMX IIOCTPOCHUSA, BBIYMCIICHHA IUJIOIIaAd U

nepuMeTpa.
Beraucisite HepUMeTp u UTOMIAb KBaJpaTa,
PSIMOYTOJIbHUKA, ¢uryp, COCTaBJICHHBIX u3

MPSIMOYTOJIBHUKOB, B TOM 4YHUCIE (QUTYpP, N300paKEHHBIX HA
KJIET4aToi Oymare.

[Tob30BaThCsT  OCHOBHBIMH ~ METPHYCCKHMH  CAMHHUIIAMH
W3MEpPEHUs [UIMHBI, IUJIOMIAN; BBIpAXaTh OJHU €IUHUIIBI
BEJIMYMHBI 4epe3 JIPyTHe.

Pacmo3HaBaTh  mapaiienenuresn, KyO,

WCIONIb30BaTh TEPMHUHOJOTHIO: BEpIINHA, pedpo TpaHb,

U3MEPEHUs; HAXOUTh U3MEPEHHs Mapajulesenumnena, Kyoa.



10. Beruucnare o0bEM KyOa, mapajuienenunena 1o 3aJaHHBIM

HU3MCPCHUAM, ITOJIB30BATHCS CAUMHUIIAMA U3MCPCHUSA 00BEMa.

11. Pemats HeCIOKHBIE 3aa4¥ HAa U3MEPEHHE I'€OMETPUYECKUX

BCJIIMYHMH B ITPAKTUYCCKUX CUTyallUAX.

6 KJacc

Yucna u evluucnenus

1.

3HaTh ¥ IOHUMAaTh TEPMUHBI, CBSI3aHHBIC C PA3JIMYHBIMU
BUJAMU YHCEI M CIIOCOOAMU WX 3allHCH, MEePeXOIUTh
(ecu 3TO BO3MOXKHO) OT OJHOW (POPMBI 3aIIUCH YUCIA K
JIPYTOM.

CpaBHuUBaTh U YNOpSAJOYMBATH  LIE€JbIE  YHUCIHA,
OOBIKHOBEHHbIE M J€CATUYHbIE JpOoOU, CpaBHUBATbH
4KCJIa OJHOTO U Pa3HbIX 3HAKOB.

BbInonHATE, coueras yCTHbIE U NHCBMEHHBIE IPHUEMBI,
apudmeTnyeckue eUCTBUS C HaTypalbHBIMU U LIEIBIMU
qucIaMU, OOBIKHOBEHHBIMU M JIECATHUUHBIMU JpOOsSMHU,
MIOJIO)KUTEIIbHBIMU M OTPULIATEIbHBIMU YU CIIAMHU.
BbluMcnsaTe  3HaUYE€HHs ~ UHCIOBBIX  BBIPAXKCHMIA,
BBIIIOJHATh ~ NPUKUAKY W OLEHKY  pe3yJibTaTa
BBIUMCJICHUM; BBINOJHATh IPEOOpPa30BaHUSI UHCIOBBIX
BBIpOKEHUII Ha OCHOBE CBOMCTB apu(MeTHYecKux
JENUCTBUMN.

CooTHOCHTH TOYKY HAa KOOPJAMHATHOM MpsIMOM €
COOTBETCTBYIOLIMM €W YHUCIOM M H300paxarh 4YHcia
TOYKAMHM Ha KOOPAMHATHOW MPSMOH, HaXOAUTh MOJIYJIb

qucia.



CooTHOCUTH TOYKM B  MPSMOYIOJBHOM  CHCTEME
KOOpJAMHATC KOOPAUHATAMH 3TOW TOUKH.
OxpyrisTh 1enble 4YHClIa U JCCITHUYHBIE ApoOu,

HaxoauThb HpI/I6J'II/I)KeHI/I5I YHUCCII.

Yucnoevie u 6yK8€HHble eblpasricenus

1.

[Tonumath ¥ yHOTpeOJIATH TEPMHUHBI, CBSI3aHHBIE C
3alMChI0 CTETEHW 4YHUCIa, HAXOAWTh KBaapaT U KyO
YHUCJIA, BBIYUCIATH 3HAYEHHs] YHUCIOBBIX BBIPAKCHMUIA,

CoACpIKaluX CTCIICHU.

[Tonp3oBaTbesl MpU3HAKAMU JETMMOCTH, PACKIIaIbIBaTh
HaTypaJIbHbIE YUCJIa HA TIPOCTbIE MHOXKHUTEIH.

[Tonb30BaTbcs MacmITaboOM, COCTaBIATh HPOHNOPLUU U
otHoweHus. Mcnonb3oBaTh OyKBBI At 0003HAUYEHUS
qyyucel INpU 3alMCH  MaTeMaTUYeCKMX  BBIPAKEHHIH,

COCTaBJSITh OYKBEHHBIE BBIPAKEHUS U  (OPMYJIBL,

HaXOJUThb 3HAYCHUS OYKBEHHBIX BBIPAKECHU,
OCYIIECTBIISII  HEOOXOIUMBIE NOJICTAHOBKH u
npeoOpa3oBaHusl.

HaxoauTe HEWM3BECTHBIM KOMIIOHEHT paBCHCTBA.

Pewenue mexcmoewix 3a0au

1.

Pemarsn MHOTIOmaroBbI€ TEKCTOBBIC 3aga4un

apu(pMETHYECKUM CIIOCOOOM.

Pemarn 3aJa4u, CBA3aHHBIC C OTHOIICHHEM,
MPOMOPIHUOHATIBHOCTBIO BCJIMYWH, MPOLCHTAMHU; PCUIATH
TPU OCHOBHBIC 3a1a4i HA }1p06I/I W MMPOLCHTEI.

Pemiate 3aJaa4u, COZCpIKaIIune 3aBHUCUMOCTH,



1.

CBSI3bIBAIOIIME BEJIMYMHBI: CKOPOCTh, BPEMsi, pPAacCTOSHHE,
IIeHa, KOJHMYECTBO, CTOMMOCTb; MPOU3BOIUTEIHHOCTH,
BpeMs, 00bEMa paboThl, HCIONB3YS apUPMETHUECKUE
NEHCTBUS, OLICHKY, NMPUKUJKY; IMOJIb30BAThCS €AUHHUIIAMU
M3MEPEHUs] COOTBETCTBYIOLINX BEJINYHH.

CocraBisTh  OyKBEHHBIE BBIPQKEHHUS TI0  YCJIOBHUIO
3a/1a4H.

W3Bnekars uH(bOpMalNIO, MPEICTaBICHHYIO B TabmuIax,
Ha JIMHEHHOM, CTOJ0YaTOW WM KpYroBOM auarpammax,
WHTEPIPETHPOBATH MIPECTaBIICHHBIC JTaHHEIC,
WCIOJIb30BaTh JaHHbIE MPU PEUICHUH 3a/1a4.

[IpencraBnsate  uHGOPMAIMIO C TOMOUIBIO  TaOJHII,

JTUHEHHOW U CTON0YATON AMArpaMM.

Haznaonan ceomempusn

[IpuBonuTe mTpHUMEpPHl OOBEKTOB OKPYXAIOLIET0 MHpa,
UMeEIIUX (OpMY HU3yYEHHBIX F€OMETPUYECKUX IUIOCKUX U
NPOCTPAHCTBEHHBIX  (QUryp, MpUMEpPbl  pPaBHBIX U
CUMMETPUYHBIX QUTYP.

N300paxxaTh ¢ MOMOLIbIO  IUPKYJs,  JIMHEHKH,
TpaHCIOPTHpPAa HAa HEJIMHOBAHHOM M KJieT4aTroil Oymare
W3Y4YEHHbIE  IUIOCKME  TeoMeTpuyeckue  GuUrypsl U

KOH(UTypanuu, CAMMETPUYHbIE (PUTYPBI.

[lonb30BaTbcs TreOMETPUUYECKMMM IOHATHSAMHU: PABEHCTBO
¢buryp, cUMMETpHs;  HCIOJb30BaTh  TEPMHHOJOTHIO,
CBA3aHHYIO C CHMMETpUEH: OCh CHMMETPHM, ILIEHTP
CUMMETPUHU.

HaXO,I[I/ITB BCJIIMYMHBI YIJIOB H3MECPCHHUEM C IMOMOIIBIO



10.

TPaHCIOPTHUPA, CTPOUTH YIVIBI 3aJaHHOM  BEIUYMHBI,
MOJB30BaThCSl IPU PELICHUM 3a4a4d TpagyCHOM Mepou
yIJOB; pPAaclo3HaBaTh Ha 4YepTekax OCTPbIA, MPsAMOH,
Pa3BEPHYTHIN U TYNOM YTJIBL.

BbluuciaTe 1IMHY JIOMAaHOMW, IEPUMETP MHOIOYI'OJIBHHKA,
M0JIb30BAThCA €IUHULIAMHU HW3MEPEHMS JUJIMHBI, BBIPAXKATh
OJIHM €JIMHULIBI U3MEPEHUS UIMHBI YEPE3 APyTHE.
Haxomutb,  Hcnons3ys  4epTEXHBIE  HMHCTPYMEHTHI,
pAcCTOSIHUS: MEXKIY ABYMs TOUYKaMH, OT TOUKH JI0 MPSAMOM,

JJINHY ITYTHU Ha KBaﬂpaTHOﬁ CCTKC.

Boruncnsate  miomaab  GUryp,  COCTAaBICHHBIX W3
MPSIMOYTOJIbHUKOB, HCIO0JIb30BATh pazOuenue Ha
MPSIMOYTOJIbHUKH, HA PaBHBbIC (QUTYPHI, JOCTpAUBAHHUE O
MPSIMOYTOJIbHUKA; TOJb30BaThCsl OCHOBHBIMHM €AMHULAMU
M3MEPEHUS TUIOLIAAH; BBIPAKATh OJHU €AMHUIBI U3MEPEHUS
momaan uepe3 apyrue. Pacrmo3HaBaTh Ha MOAENSAX U
M300paKeHUSIX MUPaMUIy, KOHYC, IIMJIWHIP, UCIOJIb30BATh
TEPMHUHOJIOTHIO: BepIIWHa, pedpo, TpaHb, OCHOBAaHHUE,
pa3BEpTKa.

N3o00paxars Ha KieT4aroil Oymare NpsIMOYTOJIbHBIN
napajuieJenumne/.

Beruncnsate 00bEM  MPSMOYTOJIBHOTO Tapaiesenuiea,
Ky0a, TIOJIb30BaThCS OCHOBHBIMH EIWHUIIAMH H3MEPEHUS
00béMa; BBIpaXKaTh OJHHM €IWHUIIBI W3MEpEHUs 00bhEMa
4yepes ApyTue.

Pemare HECJI0KHEIE 3aJa41 Ha HaXO0XKJCHHE

TrCOMCTPHUYCCKUX BCIUYHH B IIPAKTUYICCKHUX CUTYyallUAX.



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA (I10 'OJJAM OBYYEHUA)

5 kaacce ( 170 1)

HYJId TOpU CIOXKCHUHM W YMHOXKCHUH,
CBOMCTBA €THHUITHI TIPUYMHOKEHUH.
HepeMeCTI/ITGHLHOG U COYCTATCIBHOC

CBOMCTBA CJIOKCHHS M  YMHOXEHHS,
pacrpeaenuTeabHoe CBOMCTBO
YMHOXeHHs. JlemuTenn W KpaTHEIE
qucha, pasiiokeHne qrcia Ha
MHOXHTENH. JlelneHne ¢  OCTaTKOM.

Ipoctsie u cocraBHble uncna. [Ipusnaku
nenuMocTH Ha 2, 5, 10, 3, 9.

CreneHb ¢ HaTypallbHBIM [10Ka3aTeNeM.
Yucnosble BBIPAKEHMUS; HOPSJI0K

HccnexoBath cBOMCTBA HATYPAJIBLHOTO Psijia,
yucen 0 U 1npu CIIOKEHUU U YMHOXKESHUU.
Hcnosb30BaTh NPaBUIO

OKpYTJICHHUS HATYPaJIbHBIX YHUCEIL.
BbInoHATH apudMeTHYECKHUe 1eHCTBHUS C
HATYpaJIbHBIMH YHCIIAMH, BBIYHCIATH

3HAa4YCHHUA YUCIIOBBIX Bpra)KeHI/Iﬁ COCKOOKaMU 1

0e3 CKOOOK.

3anuchIBaTh MPOU3BEIEHHE B BUJIC CTETICHH,
YHUTATh CTENICHH, MCII0JIb30BATh TEPMHHOIOTHIO
(ocHOBaHuMe, MOKA3aTENb).

BoIuucasiTe 3HaUueHUus cTerneHell. BuInoaHsITh

Haspanue DJIEKTPOHHBIE
pazaena OcHoBHOE coepkaHue OcHOBHBIC BU/BI IeATEIbHOCTH (uudposbie
TeMbI o0yyaromuxcs o0pa3oBare/ibHbIE
6y op
Kypca pecypcsi)
(yucio
4acoB)
HaTypam,m,l JlecaTnuHas cuctema Ywurarh, 3aIMCHIBATH,CPABHUBATH 3anmoJHsiercsa
e YucJia CUHCJIICHUA. P}IL[ HaTypaJbHBIX YUCEIL. HaTypaJbHBIC YHCIa;IpeAJIaraTtb u o Mepe
- Harypanbhubriit pan. Yucno 0. | obcy:xkIaTh CHOCOOBI YHOPSIOUHBAHHUS
I[eHCTB“H ¢ Harypanbhble uncna Ha KOOpOWUHATHOM | YHCel. U3yYeHUs
HATYpPaJIbHBI | mpavoit.  Cpashenne, OKpyIJIcHHE H300paxkaTh KOOPAUHATHYIO NPAMYIO, COepPKaHUA
HaTypaJbHbIX YHUCCJI.
MH YUCIaAMH A yd]j . oTMeEYaTh 4YHCJiila TOUKAMH Ha KOOpZ[PIHaTHOﬁ yqeﬁﬂoro
PUPMETHICCKUE JCUCTBH C o
(43 q) HATYPaNbHBIMA YHCIIAMH. CRoiicTBa NpsAMOHN, HAXOAUTH KOOPAUHATHI TOYKH. MaTepna‘Ha




JICUCTBUIA.

Perienrie  TEKCTOBBIX 3agad Ha BCE
apupmMeTHIecKue JICCTBYS, Ha
JIBUKEHUE U TTOKYTIKH.

NPHKHAKY U OIEHKY 3HaYEHMI1 YNCIIOBBIX
BBIPKCHUH, PeIaraTh ¥ NPUMEHSATH
NpHEMBI IIPOBEPKH BBIYUCIICHUI.
Hcnoab30BaTh NPH BHIYHCIEHUX
NIEPEMECTHTEIBHOE M COYeTaTeIbHOE CBOMCTBA
CIIOKCHUSI M YMHOKEHUSI, PACIIPEIeUTENbHOe
CBOMCTBO YMHOXEHHS; ()OPMYIHPOBATH H
NPHMEHATH NPAaBHJIAa TPE0OPa3OBaAHU
YHCJIOBBIX BBIPQ)KEHUIT HA OCHOBE CBOICTB
apu(pMETHICCKUX ICHCTBUIA.

HccienoBaTh YKCIOBBIE 3aKOHOMEPHOCTH,
BBIIBUT'aTh H 00OCHOBBIBAaTh

THIIOTE3bI, (OPMYIHPOBATH 000OIIEHUS U
BBIBO/IBI 110 PE3YJIbTATaM MIPOBEAEHHOTO
UCCIIEJOBAHMSI.

DopMyJIMPOBATH OIPEACICHHS JICTUTEN U
KPaTHOTO, Ha3bIBaTh JIEIUTENIHN U KPaTHbIC
YHCIIa; PACIO3HABATH MPOCTHIE U COCTABHBIC
yucna; GopMyIHPOBATh U MPUMEHSTh IPU3HAKK
IemuMocTH Ha 2, 3, 5, 9,

10; npuMeHATH AJITOPUTM PA3TIOKEHUS YKCTa
Ha MPOCThIe MHOXHTEJN; HAXOJIUTh OCTATKH OT
JIeTICHHs] ¥ HETIOJTHOE YacTHOE.

Pacno3HaBaTh HCTHHHbIC U JIOXKHbIC
BBICKAa3bIBaHUA O HATYPAJIbHBIX YUCIIAX,
MIPUBOJUTE NIPUMEPHI U KOHTPIPUMEPBEI,
CTPOMTDH BBICKA3bIBAHHUS M OTPULAHMS
BBICKa3bIBAHHIl O CBOWCTBAX HATYPaJIbHBIX
YHCell.

KoncTpyupoBaTh MaTeMaTHyecKue
MPEJIOKEHHS C TIOMOIIBIO CBA30K 1,

«HIIN», ECIH. .., TO... ).

Pemath TeKcTOBbIE 3a1a4H apU(PMETHUCCKUM




€croco0OM, UCTIOJIB30BATh 3aBUCHMOCTH MEXKIY|
BEIWYMHAMH (CKOPOCTh, BpEMs, pacCTOSHUE;
LIeHa, KOJIMYECTBO, CTOUMOCTb U JIp.):
AHAJTU3HPOBATH M OCMBICIUBATH TEKCT
3a1a4yd, nepegopMyIMpoOBaTh

yCIIOBUE, U3BJIEKATh HEOOXOMMBIE TaHHbIC,
YCTaHABJMBATH 3aBUCUMOCTH MEXKIY
BEIMYMHAMHU, CTPOUTH JIOTHUECKYIO IIETIOYKY
paccyxaeHui.

MopneupoBaTh X0 PELICHUS 3aJa49H C
TTOMOIIBIO PUCYHKA, CXEMBI, TAOJIHUIIBL.
[puBoauTs, pa3dupaTh, OLIEHUBATH
Pa3HUYHbIC PEIICHHS, 3aIIUCH PELICHUI
TEKCTOBBIX 331a4. KpuTHYecKu oneHuBaTh
MOJTy9YEeHHBII PE3yNbTaT, OCYIEeCTBIATH
CaMOKOHTPOJIb, TPOBEPSISt OTBET Ha
COOTBETCTBHE YCIIOBHIO, HAXOAUTH OIINOKH.
PemaTthb 3a1aun ¢ momomipko nepedopa Beex
BO3MOYXHBIX BapUaHTOB.

3HAKOMHUTHCS ¢ UCTOPHUEH Pa3BUTHS

apuMETHKH.
Har.]'[ﬂ)]}[aﬂ Touka, npsimasi, 0Tpe3ok, ayd. JlomaHas. Pacno3naBaTh Ha yepTexax, pUCyHKax, 3anmoHsercs
reoMeTpHsi. Usmepenue JUTAHBI OTpe3Ka, OMHCHIBATD, HCTIONB3YS TEPMHHOIIOTHIO, 1 o Mepe
N METPUUYECKHE  CAMHUIBI  H3MEPCHUS H300paKaTh C ITIOMOIIBI0 UYEPTEKHBIX
WUHHUH Ha IUTUHBL. OKPYKHOCTB U KPYT. MHCTPYMEHTOB: TOUKY, IIPSMYIO, OTPE30K, U3YyYCHUs
IUIOCKOCTH [Ipaktuueckas pabora  «lloctpoenue | Jy4, YOI, JOMaHyI0, OKPYXHOCTE. CoAEpPIKaHUuA
(12 q) y30pa U3 OKPYKHOCTEH». Pacno3naBarh, IPUBOIUTH IIPHUMEPbI yqeﬁﬂoro
Vron. Ipamoit, ocTpslif, Tymoiéi mu | OOBEKTOB pEabHOrO MHpa, IMEIOWIHMX (OpMy MaTepuaa
pagBépHy'H,Iﬁ YIIIBL. I/I3MepeHI/Ie YIJIOB. H3YYCHHBIX (1)I/Il"yp, OLICHUBATh UX JIMHEWHBIE
pa3MmepsL.

[Ipaktiueckast padora «IlocTpoenne
YTIIOB» Hcnosb30BaTh JIMHEHKY M TPAHCIIOPTUP
KaK MHCTPYMEHTBI JUIsl TIOCTPOEHHUS U




HM3MEpPEHHS: H3MePATh JUIMHY OTpe3Ka,
BEJIMYMHY yIJIa; CTPOUTH OTPE30K 3a1aHHOM
JUTAHBI, YTOJI, 331aHHOI BEJMYHUHBL,
OTKJIA/1IBATh LUPKYJIEM PaBHBIC OTPE3KH,
CTPOMTH OKPYKHOCTb 33JaHHOTO pajiyca.
H306paxkaTh KOHUTYpAIAT
TEOMETPHIECKHUX (QUTYp U3 OTPE3KOB,
OKPYKHOCTEH, UX yacTell Ha HEJIMHOBAHHOM U
KJeTyaToi Oymare; mpeajiaraTb, ONUCHIBATH
U 00CYKIATh CIIOCOOBI, AT OPUTMBI
MOCTPOCHUSI.

PacnoznaBath M H300paxkaTh Ha
HEJTMHOBAaHHOH M KJIETYaTO# Oymare mpsmoii,
OCTpBIii, TYNO, pa3BEPHYTHIN YIIIbL;
CPaBHUBATH YIJIbL.

BbIuHcaAATh ATHHBI OTPE3KOB, JIOMAHBIX.
IMoHnMAaTh M HCNO/IB30BATH TIPH PEIICHUN
3a1a4 3aBHCHMOCTH MEXIY eANHHUIIAMHI
METPHUECKOH CUCTEMBI Mep; 3HAKOMUTHCS C
HEMETPUYECKUMH CHCTEMaMH Mep;
BBIPA’KATh JUIMHY B Pa3IMYHbIX €JUHUIAX
HU3MepEeHHUs.

HccaenoBaTh GUTYpHI 1 KOHPHUTYpALIUH,
UCTIONB3YsI IIU(POBBIE PECYPChI

OOBLIKHOBEHH
bie apoou (48

1)

Hpo6b. TIpaBuiibHbIE ¥ HEMPAaBUIbHBIE
npobu. OCHOBHOE CBOHCTBO JApOOH.
CpaBuenue apobOeii. CnoxeHue U
BBIYMTAHHUE OOBIKHOBCHHBIX IPOOCH.
CwMmermanHas 1po0b. Y MHOKEHHE U
JieNieHre OOBIKHOBEHHBIX JIpo0ei;
B3aMHO-00paTHbIe ApoOH. Pemenne
TEKCTOBBIX 3a/1a4, COACPIKALINX

MoneanpoBaTth B rpaduIeCcKoi,
npeAMETHOM (hopme, C MOMOIIBIO
KOMIThIOTEpA MOHSITHUSI U CBONCTBA,
CBSI3aHHBIE C OOBIKHOBEHHOM JPOOBIO.

YuraTh M 3aNUCHIBATH, CPABHHBATD
0OBIKHOBEHHBIE IpO0OH, TIpe/iararh,
000CHOBBIBATH M 00CYKIaTh CIIOCOOBI
ynopsaounBanus apooeii. U3odpaxath

3anojHseTcs
o Mepe
H3y4eHust
COIepP KAHUSA
y4eOHOro
MaTepuaia




npo6u. OCHOBHBIE 331a9 Ha ApoOH.
IIpumenenne OykB i 3anucu
MaTeMaTHIECKHX BBIPAKEHUN U
TPEATIOKEHUHA

00BIKHOBEHHbIE APOOM TOYKAMU Ha
KOOPJIMHATHOM MPSIMOM; UCII0JIb30BaTh
KOOPJMHATHYIO IPSIMYIO AT CPaBHEHUS
npo0eii.

DopMyJIHPOBATD, 3ANMCHIBATH C TOMOIIBIO
OYKB OCHOBHOE CBOMCTBO OOBIKHOBEHHO
Jpo0H; MCIOJIB30BATh OCHOBHOE CBOIMCTBO
IpoOu 1uis coKpamieHus qpo0eit u
MIPUBEJCHHS APOOU K HOBOMY 3HAMEHATEIIIO0.
IIpeacTaBasiTh CMENIaHHYIO APOOB B BUIE
HETIPaBHJIBHOU M BBLIEIATH LIENIYI0 YaCcTh
YHCIIa U3 HEMPaBUIBHOM Apoou.

Beinosnsats apudmernyeckue JeficTBUs C
OOBIKHOBEHHBIMH JPOOSMI; TPUMEHATH
CBOMCTBA apU(METHUECKUX ACHCTBUI IS
panMoHANN3aINH BBIYUCICHHUH.

BbINOJHATL NPUKHAKY U OLICHKY
pe3ysbTaTa BEIYMCIICHUI; IpeasaraTs U
MPUMEHATH TPUEMBI TPOBEPKH BHIYUCICHUN.

I[IpoBoauTh HccaeT0BaHUSA CBOWCTB Ipodeid,
ONMpasich HA YHCIOBBIE SKCIIEPUMEHTHI (B
TOM YHCJIE C TOMOLIBIO KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOXKHBIE
BBICKA3bIBaHUS O APOOSX, MPUBOJHUTH
MPUMEPHI U KOHTPIIPUMEPEI, CTPOUTH
BBICKA3bIBaHUS M OTPHUIIAHHS BBICKa3bIBAHHH.
PemiaTh TEKCTOBBIE 32124,

cojieprkaniye IpoOHbIe JaHHbIC, U 3a1a4l Ha
HaXO0XKJCHHUE YaCTH IIEJIOr0 U LIEJOro MO €ro
YacTH; BBISIBJISITH HX CXOJCTBA M PA3JIHYHUSL.




MopaenupoBaTh X0 PELICHUs 3aJa4H C
MTOMOIIBIO PUCYHKA, CXEMBI, TAOJIHUIIBL.

IIpuBoauThH, pa3éupaTh, OLEHNBATH
Ppa3JIMyYHbIC PEIICHUS, 3aIUCH PEIICHUI
TEKCTOBBIX 3a/a4. KpuTHYeCKH OLeHHBaTH
TIOJIy4€HHBIH Pe3yJIbTaT, OCYLIECTBISTh
CaMOKOHTPOJIb, IPOBEPSIS OTBET Ha
COOTBETCTBUE YCIOBUIO, HAXOAUTH OLINOKH.

3HAKOMMTBCSI C HCTOPHEH Pa3BUTHS
apuMETHKH.

Harasinnas
reoMeTrpus.
MHOroyroJib
nuku (10 49)

MHoroyroiabHUkH.  YUeTbIpEXyronbHUK,
IPSMOYTOJIbHUK, KBaJIpaT.

IIpaktuueckas pabora «llocTpoeHue
IPSIMOYTOJIbHUKA c 3aJlaHHBIMU
CTOpOHAMH Ha HEJIMHOBAHHO Oymarey.

TpeyronpHUK.
IInomane 1 nepuMeTp MPSIMOYTONBEHHUKA
W MHOTOYTOJIBHUKOB, COCTABICHHBIX U3

HIPSIMOYTOJIbHUKOB, €INHUIIBI
U3MEpEeHUs TUIOIA/H. IMepumerp
MHOI'OYTOJIbHHKA.

OnuceIBaTh, HCNOJIL3YS TEPMHHOJIOTHIO,
H300pa’kaTh C IOMOULIBIO YEPTEKHBIX
HHCTPYMEHTOB U OT PyKH, MOJICTTHPOBATH U3

OymMars MHOTOYTOJIEHHKH.

IIpuBoauThL NpUMepbl 0OBEKTOB PEATHHOTO
MHpa, HMeMmuX (OopMy MHOTOYTONBHHKA,
NPSIMOYTOJIbHUKA, KBajJpaTa, TPEYroJIbHUKA,
OLICHMBATh UX JIMHEIHbIE pa3Mephl.
Bbruncasre: HepUMETp TPEYroJbHUKA,
MPSIMOYTOJIbHUKA, MHOTOYTOJIbHUKA; IJIOIIAMb
MIPSIMOYTOJIbHUKA,KBAIPATA.

H306paxkaTh 0CTPOYTONBHEIE, TPIMOYTOJIBHbIE
1 TYIOYTONBHBIETPEYTOJIbHUKH.

CtponTh Ha HEMMHOBAHHOM U KJIETYATOH
Oymare KBaapat U MPSIMOYTOJIbHUK C
3aJaHHBIMH JUIMHaMu cTopoH. McciienoBaTb
CBOWCTBa NPAMOYTOJIbHUKA, KBagpaTa MyTEM
JKCTIepUMEHTa, HaOIIOJCHHS, N3MEPEeHUS,
MOJIENTMPOBAHHUS; CPABHUBATH CBOICTBA
KBaJpaTa U IpsIMOYTOJIbHHKA.

KoHcTpynpoBath MaTeMaTHYeCKHE

3anosiHsAeTCSA
1o Mepe
H3ydeHUust
Coep KAHUSA
y4eOHOro
MaTepuaJa




NpeI0KeHHsl C TIOMOIIBIO CBA30K
«HEKOTOPBINY, «II000».

Pacrno3HaBaThb HCTHHHBIE U JIOXKHBIE
BBICKA3bIBAHHS O MHOTOYTOJBbHHUKAX,
NPUBOIUTH MPHMEPHI I KOHTPIIPHMEPHI.
HccnenoBaTs 3aBHCHMOCTH TUIOIIAIT
KBaJ(paTa OT JUIMHBI €70 CTOPOHBI.
Hcnonb3oBath cBOiicTBAa KBApaTHON CETKU
TS IOCTPOCHHS QUTYyp; pa3éuBaTh
HPSMOYTOJIBHUK Ha KBaJpPaThI,

TPEYTOJIBHUKH; COCTABJSATh (DUTYPHI U3
KBa/IPaTOB M NPSIMOYTOJILHUKOB ¥ HAXOAUTD MX
IIoNIaab, pa3ouBaTh GUIypHl HA
TIPSIMOYTOJIBHUKH M KBAJIPAThl ¥ HAXOANUTh UX
IUIOIAIb.

BrIpakaTh BeMUMHY IUIOIIAAN B PA3IHIHBIX
eIMHUIAX H3MEPEHNUS] METPUIECKOH CHCTEMBI
Mep, MOHUMATh U HCNO0JIb30BaTh
3aBHCHMOCTH MEXIY METPHIESCKIMHI
eIMHUIIAMH H3MEPEHHUS TUTOLIAIH.
3HAKOMHTBCS ¢ IPUMEPaMH

NMpUMeHeH s TUIOIIAIH U IeprMeTpa B
NPaKTUYECKUX cHTyanusx. Pemarts 3axaun u3
peanbHOM XKN3HY, NpeaJaraTb 1 00CyKAaTh
Pa3JIHYHbIe CMOCOOBI PEIIICHHS

3amad.

JlecsiTUUHDBIE

apoou (38 1)

Jecsatuunas 3anuck apodeir. CpaBHEHHE
NECATUYHBIX ~ apobOed.  JlelictBus ¢
JOecATUYHBIMUA  Jpo0simu.  OkpyrieHue
JIECATHYHBIX npobei. Pemenne
TEKCTOBBIX 3a]ad, COACPIKAIIUX APOOH.
OcHOBHBIE 3371a4¥ Ha Jpo0u.

IIpeacTraBadTh OeCATHYHYIO IpoOb B BHAE
OGLIKHOBBHHOﬁ, YyuTaTh )51 3aIlIiuChIBATD,
CpaBHUBATH JeCATHYHDbIE npoou,
mpeyiaratb, OOOCHOBBIBATH W OOCYXKIaTh
CrocoOBl  YMOPSIOYUBAHUS  JAECATHYHBIX
npooOeit. M306pa:kars AecATHYHBIE APOOH
TOYKAMM  Ha  KOOPJIMHATHOM  INPSIMOM.

3anojHseTcs
o Mepe
H3y4eHust
COIepP KAHUSA
y4eOHOro




BbISBAATE CXOACTBA M PA3IMYMsl MPaBUI
apu(METHUECKUX EHCTBUIA C HATYpaIbHBIMH
yucIaMH M JECATHUYHBIMH  JIpOOSIMH,
OOBACHATH HX.

BbinosnsaTe apudmernyeckue AeHCTBUS ¢

JIeCSITHIHBIMU Ipo0sMH; BBINOJHATH
NPUKUAKY H OLEHKY pe3ynbraTa
BBIYHUCIICHUI.

[pumensaTy cBoiicTBa apUPMETHUECKHX
JIeHCTBUI JJIs1 pallMOHATIM3AIMH BBIUHCIICHUH.

[pumeHATHL MPaBUJIO OKpYTJIeHUsl
JIECITUYHBIX npo0eii. IIpoBoauTHL
HCCIeJ0BAHMS CBOIMCTB AECATHYHBIX APOOCH,
ONMPasCh HA YHCIOBBIC SKCIEPUMEHTHI (B
TOM 4YHCIE C TIOMOLIBIO KOMIIBIOTEpA),
BbUIBHTaTh THNOTE3bl U MPUBOIUTH WX
000CHOBaHUSI.

Pemiate TEKCTOBBIE 3a/a4yM, COIEpIKaLIUE
IpoOHBIE HaHHBIE, W Ha HAXOXICHHE YacTH
[IEJIOTO U IEJIOTO II0 €ro YacTH; BBLISIBJIATH
HX CXOCTBA U Pa3JIH4Ms.

MoaeupoBaTh X0 pEUOIEHHWS 3afaddl  C
MOMOIIBIO  PHCYHKA, CXEMBl,  TaOJHIBL
IIpuBoauTS, pa3oupars, OLICHNBATh
pa3nuyHble pEIIeHMs, 3aluCH  pelleHUH
TEKCTOBBIX 3a7ad. OmepupoBaTh IPOOHBIMH
YHCJIaMU B PEATbHBIX KU3HEHHBIX CUTYAIUsX.
Kputuyeckn  oueHHBATb  IOJyYEHHBIH
pe3ynbTaT, OCYIIECTBISATH CAaMOKOHTPOJIB,
IPOBEpPsisl OTBET HAa COOTBETCTBHE YCIIOBUIO,
HAaxomuTh  OIIMOKM. 3HAKOMHTBCA  C
ucropueil pa3BUTHS apHPMETHKH.

MaTepuaja




Harasipnas
reoMeTpusi.
Tenan
¢urypsi B
NMPOCTPAHCTB
e(94)

Msuororpanauku. M3o6paxenue
MHOT'OTpaHHHUKOB. Mojenu
IPOCTPAHCTBEHHBIX TEIL.
IIpsiMoyropHbIi Napanienenunen,
KyO. Pa3BépTku kyba u
napajuieienunesa.

IIpaktuueckas pabora «Pa3BépTka
KyOa».

O0BEM Kyba, MPSIMOYTOIBHOTO
napajenaenunena

PacnosnaBaTh Ha 4epTexKax, pUCYHKAX, B
OKpY:KAIOLIeM  MHpe  [PSMOYTOJIbHBIH
napajuieNienunesl, KyO,  MHOTOTPaHHHUKH,
ONHUCBIBATH, HMCHOJIB3YS TEPMHHOJIOIHIO,
OLEHUBATH JINHEHHBIC Pa3MEpHI.
IIpuBoauTHL NMpUMEPHI 00BEKTOBPEATLHOTO
MHpa, HMEIOMUX (OPMYy MHOTOrpaHHHUKA,
IPSIMOYTOJIBHOTO TTapaJuiesenunesa, Kyoa.
H3o6paxkaTh Ky0 Ha KIeT4aToi Oymare.

HccaenoBath cBolicTBa KyOa,
MIPSIMOYTOJILHOTO napajulelienuIe1a,
MHOTOTPaHHHUKOB,  HCIIOJB3YyS  MOJIEIIH.

Pacno3HaBath M uM300pakaTh pa3sBEPTKH
Kkyba m mapamrenenunena. MoaeiupoBaTh
Ky0 U mapaienenunes u3 OyMaru ¥ mpovnux
MaTepHaoB, 00BSACHATH cnocod
MOJICIINPOBAHHSI.

Haxonutn U3MepeHus, BBIYHCIATH
IUIOIAb  TOBEpXHOCTH; 00BEM  KyOa,
HpSMOYTOJIBHOTO napasuieenuIesa;
HCCIe0BAaTh 3aBHCHMOCTb 00BEMa KyOa
OT JUIMHBI ero pebpa, BBIABHIaTb M
000CHOBBIBATH THIIOTE3Y.

Habawoaats M OpOBOAUTH  AHAJIOTMH
MEXIy HOHATHSIMH IUIONAIN U 00BEMa,
mepuMeTpa M IUIOMAAH  ITOBEPXHOCTH.
Pacrno3HaBaThb UCTHHHBIE U JIOXKHBIE
BBICKa3bIBAHUS o MHOTOTPaHHHKAX,
NPUBOIUTDH MPUMEPHI 1 KOHTPIIPUMEPBI,
CTPONTh BBICKA3BIBAHUSI ¥ OTPHULIAHUS
BBICKa3bIBAHHH.

PemaTth 3aga4m U3 peajabHOMN KU3HU.

3anoansiercs
1o Mepe
H3y4eHust
coJlepKAHUSA
y4eOHOro
MaTepuaJa




IloBTOpEHN
eu
00o0meHne
(10 u)

TloBTOpEHHE OCHOBHBIX MTOHSTHH U
METOJIOB Kypca 5 kiacca, 00001eHme
3HAHUI

Bpruncasatb 3HAYEHUS BBIPAKECHUH,
coJiepKaIux HaTypaabHbIE yucna,
OOBIKHOBEHHBIE U JIECATHYHBIE  JIpoOH,
BBINIOJTHATE IPeo0pa3oBaHUs YHCEIl.
BeiOupare cmoco0  cpaBHEHHs 4ucCel,
BBIYHCIICHUH, NPUMEHATH CBONiCTBA
apupMeTHISCKIX JiecTBUM JUIS
paluoOHANN3alUH BIYUCISHHUH.
OcyuiecTBIATH CAMOKOHTPOJIb
BBINIOJIHSIEMBIX JIEUCTBUI U CaMONPOBEPKY
pe3ynbTaTa BRIYUCICHHUH.

Pemiate 3agaum U3 peaJbHOM  JKU3HH,
NPHMEHSITh MaTeMaTHYecKHe 3HAHHS Ul
peuieHus 3amad M3 APYTUX  Y4EOHBIX
npeaMeroB.  Pemiate  3agaum  pa3sHbIMH
cnoco0aMu, CpPAaBHUBATL CIIOCOOBI PELICHUS
3aJa4y, BBIOMpaTh Hamboliee paIrMOHATBHBIN
crocod.

3anoansiercs
1o Mepe
H3y4eHust
coJlepKAHUSA
y4eOHOro
MaTepuaJa




TEMATHUYECKOE IINTIAHUPOBAHMUE 5 kaacc.

Ne  [HammenoBanume pa3nenoB U [KOJIHMYECTBO YacoB /laTa Buas! nesTensHOCTH Bungr, DnexTpoHHBIE (TH(POBEIC)
/11 [TeM IPOrpaMMEl M3Y4CHUS OPMBEI 0Opa3oBaTeNbHBIE PECYPCHI
porp BCETO [KOHTPOJIbHBI [IPAKTHYCCKU v (bop P peeyp
KOHTPOJIS
e paboTel  |e pabOTHI
Pasnen 1.HarypanbHsie uncia. J{eficTBHA ¢ HATypaTbHBIMHU YUCIAMH
1.1. |[lecstudHas cucTemMa 1 0 0 UuTaTh, 3aMIMCHIBATE, CPABHUBATH HATYPATbHBIC YHCIA; |Y CTHBIH https://resh.edu.ru/subject/lesson/7721/sta
CUHCIICHUS. MpeuIaraTe ¥ 00CyKIAaTh CIIOCOOBI YIOPSIIOYHBAHHS ompoc; rt/287636/
HCeTT;
1.2. |Psin HAaTypanbHBIX unced. |1 0 0 M306pakaTh KOOPAMHATHYIO IPSMYIO, OTMEUATh YUCaa Y CTHBIN https://resh.edu.ru/subject/lesson/7719/sta
TOYKaMH Ha KOOPJUHATHOM IPSIMOM, HAXOTUTh orpoc; rt/316201/
KOOPANHATBI TOUKH;
1.3. |HartypanbHblii psia. 1 0 0.25 MccnenoBaTh cBOMCTBA HaTypanbHOTO psina, unucen 0 u 1 [Ipakruaeckahttps://resh.edu.ru/subject/lesson/7719/sta
TIPU CIIO’KEHUH U YMHOXCHUH; 51 pabora; rt/316201/
1.4. [Yucmno 0. 1 1 0 MccnenoBaTh CBOMCTBA HATYpaIbHOTO psina, uncen O u 1 [YcTHbIiM https://resh.edu.ru/subject/lesson/7719/sta
TIPU CIIO’KEHUH U YMHOXCHUH; ompoc; rt/316201/
1.5. |HarypanbHble yncia Ha 3 0 0 M306pakaTh KOOPMHATHYIO IPSMYIO, OTMEUATh Yucia Y CTHBIN https://resh.edu.ru/subject/lesson/7719/sta
KOOPAWHATHOM MPSIMOIA. TOYKaMHU Ha KOOPIWHATHOW MPSIMOI, HAXOTUTh orpoc; rt/316201/
KOOPIHUHATHI TOUKH;
1.6. [CpaBueHue, OKpyriienne |4 1 0.5 BBITONHSITE apu(pMeTHIECKHe TEHCTBHS C [Mpaxtuueckahttps://resh.edu.ru/subject/lesson/7718/sta
HATypaTbHBIXYHUCEL. HATypaTbHBIMU YHCIIAMH, BEIUNCIIATH 3HAUCHHS 51 paboTa; rt/316232/
MHCIOBBIX BRIPAKCHHUN CO CKOOKaMK U 0€3 CKOOOK;
1.7. |Apudmerndeckue aeictBusgd 0 0.5 BoInonHATh apuMeTHIeCKue AeHCTBUS C Y CTHBI#H https://resh.edu.ru/subject/12/5/
C HATYpaJbHBIMHU YHCIIAMH. HATYpaJTbHBIMU YHUCIIAMH, BBIYUCIIATH 3HAYCHHS orpoc;
MHMCIIOBBIX BBIPAXKEHHUI CO CKOOKaMHM M 6e3 CKOOOK;
1.8. |CoiicTBa HyJIS U 1 0 0 MccnenosaTh CBOMCTBA HATYypabHOro psija, uncen 0 u 1 [[Iucemennsl |https://resh.edu.ru/subject/lesson/7723/sta
CIIO)KEHUH U YMHOXCHHH, TIPH CJIO’KEHUH U YMHOXEHUH; i KOHTpOIB; |It/272294/
CBOICTBA €MHULBI TPU
NMHOYKEHA




1.9. [[IepemecTUTENBHOE K 0 Mcronp30BaTh NPU BEIYUCIEHUAX TepemectuTenbhoe 1 [KontponbHa |https://resh.edu.ru/subject/lesson/7723/sta
COUETaTEIbHOE CBOUCTBA COUETATEeNIbHOE CBOMCTBA CI0XKEHUS U YMHOXKEHUS, 51 paboTa; rt/272294/
CIIOKCHHS U YMHOKEHHS, [pacIipeieIUTeIbHOE CBOMCTBO YMHOKEHHUS;
pacmpenennuTenbHOe
CBOWCTBO YMHOMKEHUSL.
1.10. [Ienmurenn U KpaTHBIE 1 DopMyIHPOBATH OTIPEICICHIS ACTUTENS U KPATHOTO,  |Y CTHBIH https://resh.edu.ru/subject/lesson/7748/sta
HCTIa, Pa3Io’KECHIE YHCTa HA3BIBATH JCIHUTENN U KpAaTHBIE YHCIIa; Paclio3HaBaTh ompoc; rt/233487/
Ha [POCTHIEC M COCTABHBIC YUCIA; HOPMYIUPOBATH U
MHOKHTEH. TPUMEHSTH IPU3HAKA AeTMMOCTH Ha 2, 3, 5, 9, 10;
IPHMEHSITh AJITOPUTM Pa3I0KCHHS YHCIIa HA IPOCTHIC
IMHOYKHTEIIH; HAXOAUTh OCTATKHU OT JACICHHUS U HETIOJIHOE
YaCTHOE;
1.11. [/lenieHHE C OCTATKOM. 0.5 DopMyIHPOBATH ONPEICICHIS ACTUTeNs U KpaTtHoro,  |KonTtponsHa https://resh.edu.ru/subject/lesson/7709/sta
Ha3bIBaTh JCIUTEIN U KPATHBIC YKCIIA;, paclio3HaBath [ pabora;  [t/325151/

[IPOCTHIC U COCTaBHBIC YKcia; GOPMYIUPOBATh U
MPUMEHSTh PU3HAKK JEIUMOCTH Ha 2, 3, 5, 9, 10;
IPUMEHSTH aJITOPUTM PA3JIOKCHHS YHCIIa Ha IPOCTHIC
MHOKHTEJIHN; HAXOIUTL OCTATKH OT JEJICHHS U HETIOTHOE
MACTHOE;




1.12. [[IpocThbie ¥ COCTaBHBIE 2 0 0 [pacrio3HaBaTh MPOCTHIC H COCTABHBIC YHCIIA;; 'Y cTHBII https://resh.edu.ru/subject/lesson/7749/sta
HcIa. orpoc; rt/313626/
1.13. [Ipu3HaKu ASTUMOCTH Ha 2, [5 0 1 DopMyIHPOBATH ONPEICICHIS ACTUTENs U KpaTtHoro,  |[[Tucemenns! |https://resh.edu.ru/subject/lesson/7748/sta
5, 10, 3, 9. HA3BIBATH JCIHUTENN U KpaTHBIE YHCIIa; paclio3HaBaTh i KOHTpOIB; |t/233487/
[POCTHIC M COCTABHBIEC YUCIA; (HOPMYIUPOBATH U
MPUMEHSTH MIPU3HAKA AeTMMOCTH Ha 2, 3, 5, 9, 10;
IPHMEHSITH AJITOPUTM Pa3I0KCHHS YHMCIIa HA IPOCTHIC
IMHOYKHTEIIH; HAXOAUTh OCTATKU OT JCICHHUS M HEIIOJIHOE
acTHOE;
1.14. (CTeneHb ¢ HATypaJbHBIM |2 0 0 3anKchIBaTh MPOU3BECHIE B BUIIE CTCIICHH, YUTATh 'V cTHBIN https://resh.edu.ru/subject/lesson/7713/sta
[MOKA3aTENIEM. CTETIEHH, orpoc; rt/272325/
MCII0Ib30BaTh TEPMHUHOJIOTHIO (OCHOBaHHUE, TOKa3aTelhb),
BBIYHCIISITH 3HAUCHUSI CTETICHEH;
1.15. [UucioBbie BBIPAXKEHUS, 2 0 0 DopMmynupoBaTh U IPUMEHSITH TpaBuiIa npeodpazoBanusi|[Iucemennsn |https://resh.edu.ru/subject/lesson/7722/sta
MOPSIOK TCHCTBHIA. MICIIOBBIX BBIPKCHHI HA OCHOBE CBOMCTB it KoHTpOIB; |1/287667/
apr(hMETHISCKIX TECHCTBHIL;
1.16. [Perienue TEKCTOBBIX 3a7a4 |5 1 0.5 PemiaTh TeKCTOBBIE 3a1auu apupMeTHueckuM criocobom, [[Tucemennsl |https://resh.edu.ru/subject/lesson/7711/sta

Ha Bce apu(pMeTHUECKHe
IMeNCTBUS, HA JBIKEHUE U

IMCIIOJIB30BATh 3aBUCUMOCTU MCKAY BEJIMUNHAMUA
(CKOpOCTB, BpeMsi, PACCTOSTHHUE; [[eHa, KOJNYECTBO,

i KOHTPOJIb;

rt/311996/

MOKYTIKA CTOMMOCTb U JIp.): aHAJIU3UPOBATh U OCMBICIHBATH TEKCT
Baga4n, nepeopMyIUpOBaTh yCIOBHE, H3BIEKATh
HEoOXOANMBIE JaHHBIE, YCTAHABINBATH 3aBUCUMOCTH
MEXIY BEIMIMHAMH, CTPOUTH JIOTHUECKYIO IETOUKY
[pacCy>KICHMIA;
MToro mo pazaeny: 43

Paznen 2. Harnagaas reometpus. JINHUHM Ha TIIOCKOCTH

2.1. [Touka, mpsimas, oTpe3ok, |1 0 0
Ty

IPacrio3HaBaTh Ha yepTeE)Kax, pUCYHKAX, ONIUCHIBATD,
MCTIONB3Ysl TEPMUHOJIOTHIO, 1 N300pakaTh C IIOMOIIBIO
UEPTEXKHBIX

MHCTPYMEHTOB: TOYKY, IPSAMYIO, OTPE30K, JIyd, YToll,
VIOMaHYy0, OKPY>KHOCTb;

\Y cTHBIHI
oTIpoc;

https://resh.edu.ru/subject/lesson/7741/sta

rt/312461/



https://resh.edu.ru/subject/lesson/7749/start/313626/
https://resh.edu.ru/subject/lesson/7749/start/313626/
https://resh.edu.ru/subject/lesson/7748/start/233487/
https://resh.edu.ru/subject/lesson/7748/start/233487/
https://resh.edu.ru/subject/lesson/7713/start/272325/
https://resh.edu.ru/subject/lesson/7713/start/272325/
https://resh.edu.ru/subject/lesson/7722/start/287667/
https://resh.edu.ru/subject/lesson/7722/start/287667/
https://resh.edu.ru/subject/lesson/7711/start/311996/
https://resh.edu.ru/subject/lesson/7711/start/311996/
https://resh.edu.ru/subject/lesson/7741/start/312461/
https://resh.edu.ru/subject/lesson/7741/start/312461/

2.2.

JlomaHnas.

IPacrio3HaBaTh Ha YepTeXKax, pUCYHKaX, OMUCHIBATD,
MCTIONB3YS TEPMHUHOJIOTHIO, U H300paXaTh C IIOMOIIIBIO
HePTEXKHBIX

MHCTPYMEHTOB: TOUKY, IPSAMYIO, OTPE30K, JIyd, YTOI,
ITOMaHyI0, OKPY>XHOCTB;

'Y CTHBIH

https://resh.edu.ru/subject/lesson/7741/sta

orpoc;

rt/312461/

2.3.

I/I3Mep€HI/Ie JJIMHBI OTPE3Ka,
MCETPHUUCCKUEC CAUHUILIBI
M3MCPCHUA JJIUHBI.

M cnonp30BaTh TMHEWKY U TPAHCIIOPTUP KaK
MHCTPYMEHTHI JUIst

MOCTPOCHUS U U3MEPEHUS: U3MEPSTh AIHHY OT pe3Ka,
BEIMYNHY YTJa; CTPOUTH OTPE30K 33AaHHOM IAJTHHBI,
[YTOJ1, 3a1aHHOM BEIMYNHBI; OTKIIA(BIBATh [TUPKYIEM
[PAaBHBIE OTPE3KH, CTPOUTH OKPYKHOCTH 337JaHHOTO
pammyca;

IIpaxTuueckal

https://resh.edu.ru/subject/lesson/7740/sta

st paboTa;

rt/234851/

2.4.

OKpYXHOCTb U KPYT.

M cnonp30BaTh TMHEWKY U TPAHCIIOPTUP KaK
MHCTPYMEHTHI JUIS

MOCTPOCHUS ¥ N3MEPEHNUS: H3MEPATH JUTHHY OT Pe3Ka,
BEIMYNHY YTJIa; CTPOUTH OTPE30K 33aHHOM AJTHHBI,
[YTOJ1, 331aHHOM BEIMYNHBI; OTKJIAIBIBATh [TUPKYJIEM
[PaBHBIE OTPE3KH, CTPOUTH OKPY>KHOCTH 33JaHHOTO
pamyca;

ITnceMeHHBI

https://resh.edu.ru/subject/lesson/7736/sta

i KOHTPOJIb;

rt/312523/

2.5.

[IpakTHueckas

pabora«IlocTpoenue y3opa
M3 OKPY>KHOCTE».

M cnonp30BaTh TMHEWKY U TPAHCIIOPTUP KaK
MHCTPYMEHTSI JUIs

MMOCTPOSHHS U U3MEPEHHS: U3MEPSTh AIHHY OT PE3KA,
BETMYUHY YIJIa; CTPOUTH OTPE30K 3aJaHHOH [UINHBI,
[YTOJI, 3alaHHOM BEJIMYMHBI; OTKIIAIbIBATh LIUPKYJIEM
[PaBHBIE OTPE3KH, CTPOUTH OKPY>KHOCTB 33JaHHOTO
lpannyca;

IIpakTHueckal

https://resh.edu.ru/subject/lesson/7736/sta

st paboTa;

rt/312523/



https://resh.edu.ru/subject/lesson/7741/start/312461/
https://resh.edu.ru/subject/lesson/7741/start/312461/
https://resh.edu.ru/subject/lesson/7740/start/234851/
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2.6. [Yrom 1 0 Mcrons30BaTh JIMHENKY M TPAHCIIOPTHP Kak 'Y cTHBII https://resh.edu.ru/subject/lesson/7735/sta
MHCTPYMEHTHI JUIst orpoc; rt/234882/
MOCTPOCHHS 1 M3MEPEHUSI: U3MEPATD JIHHY OT Pe3Ka,
BETNYMHY YTJa; CTPOUTH OTPE30K 3aIaHHOM [THHBI,
YTOJI, 3aJaHHOW BENNYHHBI; OTKIAIBIBATH [IUPKYJICM
[PaBHBIC OTPE3KH, CTPOUTH OKPYKHOCTD 3aJAHHOTO
paauyca;
2.7. |[Ipsimoit, ocTpsIid, Tymoi u |1 0 Pacro3HaBaTh ¥ M300pakaTh HA HETMHOBAHHOMN 1 Y cTHBIIH https://resh.edu.ru/subject/lesson/7735/sta
[Pa3BEPHYTHINA YTIIEL. KJIeT4aTOl Oymare mpsMOii, OCTPBIH, TYIOH, ompoc; rt/234882/
[Pa3BEPHYTHIN YIUIbI; CPABHUBATD YIJIbL;
2.8. [M3mepenue yrios. 4 0 Pacrio3HaBaTh U U300paXkaTh HA HETMHOBAHHOM U [Mpaktugeckahttps://resh.edu.ru/subject/lesson/7735/sta
KJIeT4aTOl Oymare mpsiMOii, OCTPEIHA, TYIOH, 51 pabora; rt/234882/
[Pa3BEPHYTHIN YIUIBI; CDABHUBATh YIJIBL;
2.9. [[Ipaktuueckas paboTa 1 1 [MoHUMATH U MCIIONB30BATh MIPU PEIICHUH 33124 [Mpaktryeckahttps://resh.edu.ru/subject/lesson/7735/sta
«ITocTpoenue BaBUCHUMOCTH MEXy €IUHUIIAMU METPHUUECKON CUCTEMHI |1 paboTa; rt/234882/
yraoB»IIpakTruueckas Mep; 3HAKOMHUTBCSI €
pabota«IloctpoeHue HEMETPUIECKUMH CUCTEMaMH MEp; BRIPaKATh IHHY B
YTIIOB [Pa3IHYHBIX SMHHUIAX U3MEPCHHUS;
MToro mo pasaeny: 12
Paznen 3. OOBIKHOBEHHBIE poOH
3.1. [IpoOs. 2 0 UuTath 1 3a1KCHIBATH, CPABHUBATH OOBIKHOBEHHBIE Y CTHBI#H https://resh.edu.ru/subject/lesson/7782/sta
Ipo6wu, orpoc; rt/313719/
mpeyiaratb, 0OOCHOBBIBATh M 00CYXIATh CIIOCOOBI
YIIOPSIIOYMBaHHS IpoOei;
3.2. [[IpaBusibHBIE U 3 0.5 UuTath 1 3a1KCHIBATH, CPABHUBATH OOBIKHOBEHHBIE [Mucemennsl |nttps://resh.edu.ru/subject/lesson/7781/sta
HETpaBUIIbHBIE IPOOH. Inpo6wu, il KOHTpOIB; |1/269488/
Mpeaiarath, 000CHOBBIBATH U 00CYXIATh CIIOCOOBI
ynopsimouuBaHus qpodeii;
3.3. [OcHOBHOECBOICTBO ApodH. 3 0 UnTaTh ¥ 3a1MCHIBATH, CPABHUBATh OOBIKHOBEHHBIE 'Y CTHBIH https://resh.edu.ru/subject/lesson/7781/sta
Inpo6wu, orpoc; rt/269488/

MpeJyIarath, 00OCHOBBIBATH M 00CYKAATh CIIOCOOBI
yoopsimouuBaHus qpodei;
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3.4. [CpaBHeHue qpo0eii. 3 0.5 M306pakaTh OOBIKHOBEHHBIE APOOU TOUKAMH Ha Konrpoasna |https://resh.edu.ru/subject/lesson/7776/sta
KOOPIMHATHOM IPSAMOIf; HCIIOIB30BaTh KOOPAMHATHYIO |1 pabora;  |rt/233239/
MPSAMYO JIJISE CPaBHEHHS Apobeit;
3.5. |CiiokeHHWe U BBIUMTAHHE (3 0 BBITTONHSTE apu(pMeTHIECKHEe TEHCTBHS C Koutponsra |https://resh.edu.ru/subject/lesson/7774/sta
OOBIKHOBEHHBIX IPOOCH. OOBIKHOBEHHBIMH APOOSMH; IPIMEHATH CBOICTBa 51 pabora; rt/313297/
apr(METHYECKHX JIEHCTBUN 1JIs
[PAlMOHAIU3AIMY BHIYMCIICHUIA;
3.6. |CmemanHast 1po0b. 6 0 [MpeacTaBasTh CMEIIaHHYO ApoOh B BHE HenpaBuinbHOH [[Iucemennsl |https://resh.edu.ru/subject/lesson/7761/sta
M BBIICIIATH HETYI0 YacTh YHCIIa U3 HeIPaBWIEHON i KOHTpOIB; |t/288262/
npobu;
3.7. |YMHOXeHHUE U JeNieHne 12 BbIMOTHATE apu)MeTHUECKUE AEHCTBUS ¢ Kontposbna |https://resh.edu.ru/subject/lesson/7769/sta
0OBIKHOBEHHBIX JPOOCii; OOBIKHOBCHHBIMH JPOOSMH; MPUMEHATH CBOICTBA st pabora; rt/290790/
B3aMMHO-00paTHbIE IPOOH. apr(HMETHIECKUX NEHCTBUIM JUTs
[paITHOHATN3AIIIH BHIYNCIICHHU;
3.8. [PereHue TEKCTOBBIX 3aad, (4 1 PeriaTh TEKCTOBBIE 3a/1auH, COAEpIKAIe APOOHBIE YV CTHBI#H https://resh.edu.ru/subject/lesson/7780/sta
CO JeprKaIuX TPOOH. ITaHHBIC, ¥ 33]]a4d Ha HAXOXKJCHUE YaCTH IIEJIOT0 U orpoc; rt/287889/
IHCJIOTO IO €0 YaCTH, BBIABJIATH UX CXOACTBA U
[pas3IMIns;
3.9. |OcHOBHBIE 3a Ja4Yu Ha 4 0 MozenupoBath X0/ PEUIEHHs 3aa49K C TOMOIIBIO [Mucemennsl |https://resh.edu.ru/subject/lesson/7780/sta
Ipoou. [PUCYHKA, CXEMBbI, TaOJIHIIBI; il KoHTpOIB; |t/287889/
3.10. [[IpumeHeHue OyKB st 3 0 [MpuBOAKTH, pa30UPaTh, OLIEHUBATH PA3THYHbIC Y CTHbI#H https://resh.edu.ru/subject/lesson/7784/sta
Barmcy MaTeMaTHIeCKUX [pEIIICHIISI, 3aITUCH PEIICHUI TEKCTOBBIX 3a7ay; ompoc; rt/233301/

BBIPAKEHUH U
MpeII0XKEeHUI
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Mroro no pasneny: 48

Pasznen 4. Harmsaoaast reometpus. MHOTOYTOJIBHUKH

4.1. [MHOTOYTOJbHUKH. 1 0 0 OnuUCHIBATh, UCTIONIB3YSI TEPMHUHOJIOTHIO, U300pakaTh ¢  |Y CTHBIN https://resh.edu.ru/subject/lesson/7733/sta
MOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB U OT PYKH, orpoc; rt/233518/
MOIEIMPOBaTh U3 OyMaru MHOTOYTOJIbHUKH;
4.2. YeThIpEXYroNbHHUK, 1 0 0.5 MccnenoBaTh CBONCTBA MPSIMOYTOJIBHUKA, KBAJpaTa YV CTHBI#H https://resh.edu.ru/subject/lesson/7733/sta
MPSIMOYTOJIBHUK, KBaapar. IyTEM DKCIIEPUMEHTA, HaOJII0ICHHSI, U3MEPEHHS, orpoc; rt/233518/
MO/ICIMPOBAHUSI; CPDAaBHIBATh CBOMCTBA KBaapara
[PSIMOYTOJIbHHKA;
4.3. [[Ipaxtuyeckas pabora 1 0 1 MccnenoBaTh CBOMCTBA MPSIMOYTOJBHIKA, KBaJpaTa [Mpaktrueckalhttps://resh.edu.ru/subject/lesson/7733/sta
«ITocTpoeHue myTEM 3KCIICPUMEHTA, HAOIFOICHUS, U3MEPEHUS, st pabora; rt/233518/
MPSIMOYTOJIbHHKA C MOJICTTUPOBAHUSI, CPABHUBATH CBOMCTBA KBajpara u
3aJlaHHBIMH CTOPOHAMH Ha PSAMOYTOJIBHHKA,;
HEJIMHOBAHHOU Oymarey.
4.4. [TpeyrojibHUK. 1 0 0 M306paxkaTh OCTPOYTOJIbHBIE, TPSIMOYTOJIbHBIE H 'Y cTHBIM https://resh.edu.ru/subject/lesson/7734/sta
TYIIOYTOJBHEIC TPEYTOJIBHUKH; ompoc; rt/234913/
4.5. [[omaas 1 nepumerp 4 0 0 BeipaxaTh BeJTMYHHY TUIOIIAIN B pa3nnyHbIX enuanmnax ([lncemennst |[https://resh.edu.ru/subject/lesson/7733/sta
MPSIMOYTOJIbHUKA U M3MEPEeHUS] METPUUYECKON CHCTEMBI Mep, TOHUMATh U i KOHTpOIB; |t/233518/
MHOTOYTOJILHUKOB, MCITIOTBE30BATh 3aBUCHMOCTH MEKITYy METPHIECKHUMH
COCTaBIICHHBIX W3 e MMHUIIAMA U3MEPEHHS TUIOMIAIH;
MPSMOYTOJEHUKOB,
¢ IMHUIIBI U3MEPEHUS
[UTOIA/TH.
4.6. [[lepumeTp MHOTO 2 1 0 3HAKOMUTHCS C IPUMEPAMH ITPUMEHEHHMS TUIOMAAN 1 KonTtpounbHa [https://resh.edu.ru/subject/lesson/7733/sta
[YTOJIBHUKA. MepUMeTpa B IPAKTUIECKUX CUTYaIUSX; 51 paboTa; rt/233518/
Mroro no paszeny: 10

Paznen 5.Jlecsituanbie Apodu
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5.1. [[lecarnunas 3amuch 4 0 0 [MpeacTaBasTh AECATUUHYIO APOOH B BHIE 'Y cTHBIN https://resh.edu.ru/subject/lesson/704/
Impobeii. O0OBIKHOBEHHOM, YATATh M 3alUChIBATh, CPDABHUBATH orpoc;
ImecsITHYHbIC TPOOH, MpeIaraTh,
000CHOBBIBATh M 0OCYXIAaTh CIIOCOOBI YITOPSIOYUBAHUS
IMeCSITUYHBIX Apobeit;
5.2. |CpaBHEHHE JIeCATHIHBIX (4 0 0 [MpencTaBisiTh JECATUYHYIO IPOOb B BHIE IMucemennsl |https://resh.edu.ru/subject/lesson/718/
ImpoOei. OOBIKHOBEHHOI, YNTaTh U 3aIHCHIBATH, CDABHUBATH i KOHTPOJIb;
IecsITHYHBIC IPOOH, MpeIaraTh,
00OCHOBBIBATh U OOCYXKIATh CIIOCOOBI YIIOPSAOYHBAHUS
IMECATUYIHBIX APOOEii;
5.3. |[deiictBus ¢ necatnynsiMu (15 [1 0.5 BeImonHsITh apudMeTHueckue AeicTBrs ¢ aecatnaabiMu [KonTtpospHa |https://resh.edu.ru/subject/lesson/719/
IpoGAMH. IMPOOSMH; BBIMOIHATH PUKUIKY U OLICHKY pe3yibrata i paborta;
BBIUMCIICHUH;
.5.4. |Okpyrienue gecATHYHBIX |6 0 0 [TpUMEHATH NPABUIO OKPYTJIEHUS IECATHIHBIX Qpo0eis; [V CTHBIM https://resh.edu.ru/subject/lesson/27/
ImpoOei. ompoc;
5.5. [PelieHue TEKCTOBBIX 3a1a4, (5 0 1 PemiaTh TEKCTOBBIE 3a/1a4H, COACPIKAIIHIE APOOHBIC IMucemenus! |https://resh.edu.ru/subject/lesson/721/
cojiep KaIux IpooH. ITaHHBIE, U HA HAXOKIECHNE YACTH IEJIOTO U [EJIOTO 110 [if KOHTPOJTb;
€r0 YacTH; BBISIBISTE UX CXOJCTBA U Pa3IHIHS;
5.6. |OCHOBHBIE 3a JauM Ha 4 0 0.5 MozenupoBath X0 PEUIEHHs 3aa49K C TOMOIIBIO Kontpomnbna |https://resh.edu.ru/subject/lesson/721/
Ipoou. [pPUCYHKa, cXeMbl, Tabuipl. [IpuBoauTh, pa3oupars, 51 paboTa;
OIIEHMBATh PA3JINYHbIE PEIIEHHS, 3aIIMCH PEICHHUIH
[TEKCTOBBIX 3a/1a4;
MToro mo pasmeny: 38
Paznen 6. Harnsnnas reomerpust. Tena u Gurypsl B npocTpaHCTBe
6.1. [MHOrorpaHHUKH. 1 0 0 Pacrio3HaBaTh Ha YepTEKaAX, PUCYHKAX, B OKPYKAKOMIEM Y CTHBIM https://resh.edu.ru/subject/lesson/7731/sta
MHUpe orpoc; rt/325368/

MPSIMOYTOJIBHBIN Mapaesenunes, Kyo,
IMHOTOTPaHHHKH, OINCHIBATH, UCIIOJIB3YS
[TEPMUHOJIOTHIO, OLICHUBATh JIMHEIHbBIE pa3MepHl;
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YACOB I10 ITPOTPAMME

6.2. |[M300paskeHne 1 0 1 M306pakaTh Ky0 Ha KJI€T4aToi Oymare; [MpaxTrueckalhttps://resh.edu.ru/subject/lesson/7731/sta
MHOIOTPaHHHKOB. s paboTa;  [rt/325368/
6.3. Monenu 1 0 MonenupoBath Ky0 U mapauieenumne u3 Oymaru u Y CTHBII https://resh.edu.ru/subject/lesson/7731/sta
MPOCTPaHCTBEHHBIX TEJI. MPOYUX MaTEpPHaIOB, OOBSICHSITH CIIOCO0 orpoc; rt/325368/
MOJICTTUPOBAHUS;
6.4. [[IpsMOYTOJBHBI 2 0 0 MonenupoBath Ky0 1 mapauienenunes u3 Oymard u 'V cTHBIN https://resh.edu.ru/subject/lesson/7731/sta
Mapajuiesienume]], Kyo. MPOYNX MaTEPHAIIOB, OOBICHATH CIIOCO0 ompoc; rt/325368/
MOZIEITUPOBAHUS;
6.5. |PasBépTku Kyba u 1 0 0 Pacrio3HaBaTh 1 M300pakaTs pa3BEPTKH KyOa IMucemenns |https://resh.edu.ru/subject/lesson/7731/sta
Mapajuieseune a. mapajuIeIIeuIea; it KoHTpOIB; [(1/325368/
6.6.. [[IpakTHyeckas 1 0 1 Pacrio3HaBaTh U H300paXkaTh Pa3BEPTKU Ky0a U [Mpaktrueckalhttps://resh.edu.ru/subject/lesson/7731/sta
pabota«Pa3BépTKa KyOay. mapajuIeIeiIea; 51 pabora; rt/325368/
6.7. |O0bEM KyOa, 2 1 0 HaxouTh u3MepeHus, BEIYUCISITh IUIO0IIAAb Konrponbna |nttps://resh.edu.ru/subject/lesson/7730/sta
MPSIMOYTOJIEHOTO ITOBEPXHOCTH; 00BEM Ky0a, IPSIMOYTOIEHOTO 51 pabora; rt/272360/
napajieienunena mapajuieenuIe a; HCCIeJ0BaTh 3aBUCHMOCTh 00bEMa
Kyba OT JUTMHBI ero pedpa, BEIABUTaTh 1 00OCHOBBIBATh
CHIOTE3Y;
MToro mo pazmeny: 9
Pasmen 7. IloBToperne u 0000IIeHNE
7.1. [[loBTOpEHHE OCHOBHBIX 10 1 0 PemiaTh 3a1a4n U3 peanbHON KU3HH, TPUMEHSTh 'Y cTHBIN https://resh.edu.ru/subject/lesson/7789/sta
MTOHSATHI U METOJIOB Kypca MaTeMaTHIECKUE 3HAHUS IS pEIICHHs 3aa49 U3 IPYTHX [OIPOC; rt/266057/
5 kiacca, [y4eOHBIX MIPEIMETOB; [TrchbMEHHBI
0000IIeHNe 3HAHUH i KOHTPOJIB;
KounTponbHa
51 paboTa;
Mroro no paszeny: 10
OBIIEE KOJIMYECTBO 170 [12 14
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6 kmace ( 170 4)

Ha3Banue JIeKTPOHH

pasnena OcHoOBHOe coiep:KaHue OcHOBHBIE BHIBI ble

(TembI) AesITeJIbHOCTH (uudpoBbie

Kypca 00y4Jaromuxcs oOpa3oBareJ

(umcJio bHbIE

4acoB) pecypchl)

Hatypaabn Apudmernueckue BbinoaHATh apupMeTHIecKue 3anosHsiercs

ble  YUCIA | f[elicTBUA C JefcTBHUA C MHOTO3HAYHBIMU 10 M€pe

(30 9) MHOT'0O3HaYHBIMU HaTypaJIbHBIMU YHCIAaMH, HAXOAUTh  H3YYCHHHA
HaTypaabHbBIMUYMCIIAMH. 3HAYEHUS YHCIOBBIX BBIPAKEHUU co  [COACPIKAHUSA
YucI0BBIE BEIPAKEHHS, CKOOKaMu U 0e3 CKOOOK; BBIYHCJIATEH [Y1€0HOro
HOPAIOK JeiiCTBHiA, 3HAYEHUsl BEIPAKEHUM, cofepkamux |[MaTepualia

HCIIOJIb30BAHUE CKOOOK.

YHUCCII.

Henutenu wu
YpCIIa; HanOOJIBIIHH
OoOIIMI IenuTenb U
HaMMeHbIIIee o0IIee
KpaTHOE.

Paznoxxenne ywucia
HpOCTBIG MHOXHUTCIIHN.

OxpyrieHne HaTypalbHbIX

KpaTHbIE

Ha

CTENEHU. BBIMOIHATL NMPUKHAKY W
OLIEHKY 3HAYECHUI YHUCIOBBIX
BBIPDAKEHUM, TNPHUMEHATh MNPUEMBI
NPOBEPKH pe3yibTara.
Hcnosb30BaTh NPU BHIYUCIEHUAX
MIEPEMECTUTENBHOE U COYETATEIbHOE
CBOMCTBA CIIOKEHUS U YMHOXCHUA,
pacrpenenuTeaIbHOe CBOMCTBO
YMHOKEHHSI OTHOCUTEIBHO CIIOKEHMS,
CBOMCTBA apr(PMETUUECKHUX ACHCTBUH.




JeaumMocTb  CyMMbl  H | HccienoBaTh YUCIOBBIE
npousBesieHus. JeNeHue C | 3aK0HOMEPHOCTH, IIPOBOIHUTH

OCTaTKOM. YUCIIOBBIE DKCIICPUMEHTHI,
Penienue TeKCTOBBIX 33714 | BBIIBHIaThbH 000CHOBBIBATH
THIIOTE3bI.

D opMyJHPOBATh ONpe/IeSIeHUus
JEUTEII U KPaTHOT'O, HAUOOJIBIIIEr0
00I11ero ASIUTENS U HAUMEHBIIIETO
o011ero KpaTHoro, NpocToro u
COCTAaBHOI'O YHCEJI; HCIIOJb30BaTh 3TH
TIOHSTHUSA MIPU PEIICHUH 3a]1a4.
IIpuMeHSITH AJITOPUTMBbI
BBIUMCIICHHS] HAHOOJIbIIEro 00IIero
JIEJINTEIS U HAUMEHBIIIETO 00IIIeTo
KpPaTHOT'O JIBYX YUCEJ, AITOPUTM
Pa3NIoKEHUS YKCIIa Ha TIPOCTHIE
MHOKHUTEIIH.

HccaenoBarb yClIOBHS I€TUMOCTH

Ha 4u 6.

HccnenoBartb, 00cyKaaTh,
¢popmyanpoBats U 000CHOBBIBATH
BbIBO/J 0 YETHOCTH CYMMBHI,
MPOU3BEICHUS: JABYXYETHBIX YHUCEN,
JIByX HEYETHBIX 4YHCEN, YETHOTO U
HEUYETHOI'O YHCEe.




HccnenoBars cBoiicTBa

JIEJIMMOCTH CYyMMBI U

IIPOU3BEICHUS YNCEIL.

IIpuBoanTH NPUMeEPHI YUCEI C
3aJIaHHBIMH CBOHCTBaMHU,
Pacno3HaBaTh BEPHbIC U HEBEPHBIE
YTBEPKJICHHSI O CBOMCTBAX YHUCEI,
OIIPOBepPraTh HEBEPHBIEC YTBEPKICHHUS
C IOMOIIBIO KOHTPIIPUMEPOB.
KoncrpynpoBars MaTeMaTH4eCKHE
NPeIVI0KEeHHs C TIOMOIIBIO CBSA30K «I»,
«UTNY, «ECIH. .., TO...».

Pemarhb TeKCTOBBIE 334N,
BKJIFOYAIOLIME TIOHATHUS AEITUMOCTH,
apu(MeTHYeCKuM Crocodom,
HCIOJIB30BATh IIepedop Bcex
BO3MO>KHBIX BapUAHTOB.
MopenupoBaTh X0 peLICHU 331a41
C IOMOIIBIO PUCYHKA, CXEMBI,
TaOJIHIIBI.

IIpuBoauTH, pa3dupaTh, OLECHUBATH
pa3InYHbIE pEUICHUS, 3aIUCH PEIICHUI
TEKCTOBBIX 3a/a4.




Harasnnas
reoMeTpus.
IIpsimble Ha
IJIOCKOCTH
(79)

[lepneniuKynspHbIE
npsiMble. [lapamienbHbie
IIPsIMBIE.

PaccrosiHne Mexny 1ByMs
TOYKAMM, OT TOUYKH [0
[IPsIMOM, JUIMHA ITyTH Ha
KBaJIpaTHOU CETKE.
[IpuMepsl IpsMBIX B
IIPOCTPAHCTBE

Kpurnuecku oneHuBaTh
IIOJIyYCHHBIN pe3yibTaT, HAXOAUTh
OIMOKH, OCYIIECTBIISATh
CaMOKOHTPOJIb, ITPOBEPSIst OTBET HA
COOTBETCTBHUE YCIIOBHUIO.
Pacno3naBathb Ha uepTexax,
PUCYHKAaX CIIy4ad B3aMHOTO
pAaCIIOIOKEHUS IBYX MPSAMBIX.

HN300paxkath ¢ MOMOIIbIO
YepTEKHbIX HHCTPYMEHTOB Ha
HEJIMHOBAHHOM M KJIET4YaTON Oymare
JIBE [IEPECEKAIOIINECS TIPSIMBIE, 1BE
napajuieJIbHbIe MPSMbIE, CTPOUTD
MPSAMYIO, TEPIEHANKYISPHYIO
JAHHOM.

IIpuBoauTHL NPUMeEpPDLI
MapajuieIbHOCTH U
MEePIEHANKYJISIPHOCTH TIPSIMBIX B
MIPOCTPAHCTBE.

3anoaHsiercs
1o Mepe
H3ydeHust
coJepKAHUA
Y4eOHOoro
MaTepHuaJia




Pacno3HaBaTh B MHOTOYIOJbHUKAX
MEPIEeHIUKYJIAPHbIE U TMapajiebHbIe
CTOPOHBI.

HN300paxxkatb  MHOTOYTOJIbHUKH  C
napajuieIbHbIMH,

MEePIEeHIUKYIIPHBIMUA CTOPOHAMH.
Haxoauthb paccTosiHue MEXIy IBYMS
TOYKAMHM, OT TOUKH JI0 TIPSIMOU, ATTUHY
IyTH Ha KBAJIPaTHOM CETKE, B TOM YUCIIE
MCIOJIB3YS IIUGPOBHIE PECYPCHI

Jpodu (324)

OOGbIKHOBEHHAsI 1pOOb,
OCHOBHOE CBOMCTBOJIpOOH,
COKpaleHue1pooeii.
CpaBHeHue u
yIOpSA0YMBAHUE JPOOEH.
Jecsatuunbie qpodu u
METpHYECKasi CUCTEMa Mep.
ApudmeTnueckne neicTBUsL
¢ OOBIKHOBEHHBIMH U
JECATHUHBIMH TPOOSMHU.
OtHomenue. /lenenne B
JIAHHOM OTHOIIICHHHU.
Macimitad, mponopius.
[TonsiTHe mpoueHTa.
Brluncnenre npoieHTa oT

CpaBHHUBATH M YNIOPSII0YNBATH
IpoOH, BBIOMPATH CMOCO0 CPaBHCHUS
npobeit. IlpeacTaBasATh JECATUUHBIC
Ipobu B BUJIe OOBIKHOBEHHBIX Ipo0Oeii u
OOBIKHOBEHHBIC B BUJE JCCATUUHBIX,
HCMOJb30BATH IKBUBAJIEHTHbIE
npeacTaBJjieHusl IPOOHBIX YUCEN MPH
WX CPaBHEHUH, TIPU BBIYUCICHUSX.
Hcnonb30Bath AecsTUUHBIE ApOOU MTPU
peoOpa30BaHUU BETUYHH B
METPUYECKON CUCTEME MED.
BeinonHaTs apupmernyeckue
AelcTBUS C OOBIKHOBEHHBIMU U
JIECATUYHBIMH IpO0SMU. BBIYUCIATH
3HaYeHHUs] BbIPpa:KeHUIl, CoiepKalux

3anoaHsieTcs
1no Mepe
HU3yYeHUSs
coJepKaHUsA
yueOHOro
MaTepuaJa




OOBIKHOBEHHBIE U JIECATUYHBIE IpO0H,
BBITIOJIHSTH TIPE0OPa30BaHus IpoOeH,
BbIOMpATh C1IO0CO0, MPUMEHSATh
CBOWCTBA apuU(PMETHUCCKHUX JTCUCTBUN
JUIsL  pallMOHaIM3alU1 BBIYMCIICHUN.
CocTaBJiSITh OTHOLICHHUA U
NPONOPLMH, HAXOAUTh OTHOLIEHHE
BEJIMYUH, ICTUTh BEIMYUHY B JAHHOM
OTHOLIEHUH.

HaxoauTp >xcniepuMeHTaIbHBIM
MyTéM OTHOIICHUE JJINHBI
OKPYKHOCTH K €€ 1uaMeTpy.
HNuTepnpernpoBath Macmrad kax
OTHOIIEHHE BEJINYMH, HAXO/IUTh
MacITad 1miaHa, KapThl U BEIYUCIATH
paccTosiHus, UCTOIb3Ys MaclITao.
OO0BSACHATH, YTO TAKOE MPOLICHT,
ynoTpeOasiTh 000POTHI pedH co
CJIOBOM <«IIPOLIEHT.

BbipaxaTh NpOUEHTHI B IPO0SX U
IpoOH B MPOLIEHTAX, OTHOLIEHHE BYX
BEJIMYUH B MIPOLICHTAX.

Bb1uucjasaTs NPOUEHT OT Yncia u
YHUCJIO M0 €ro NpoueHTy. OKpyrisTh
APOOM U MPOLEHTHI, HAXOIUTh
MPUOJIMKEHUST YHCeTT.




Pematp 3a1aum Ha 4acTH, MPOIICHTHI,
MPONOPIMHU, HA HAXOXKICHUE IPOOH
(mporieHTa) OT BEJIMYMUHBI U BETUYUHbI
o € apodu (TIPOIEHTY), TPOOH
(IporeHTa), KOTOPBIN COCTaBIISAET
OJIHA BEJINYMHA OT IPYroi.
IIpuBoauTH, pa30upaTh, OLIEHNBATH
pa3jInyHbIE pEeUICHUs, 3aUCH
peLIeHUI TEKCTOBBIX 3a4a4.
H3BaexkaTs uHGopmMaumio u3s
TAa0JUIl M IMATPaAMM,
WHTEPIPETUPOBATH TAOIHMYHbBIC
JaHHbBIE, OTIPe/IeATh HAauOOIbIIIee U
HauMEHBIIIeE U3 NMPEACTaBICHHBIX
JAHHBIX




Harasagnas
reoMeTpus.
CummMmerpust
(69)

OceBas CUMMCTPHUA.

[leHTpanbHas cCUMMETPHUSL.

IToctpoenue
CUMMETPUYHBIX QUTYP.

ITpakTnyeckas padora
«OceBast CHMMETPHSI».
Cummerpus B
IPOCTPaHCTBE

Pacno3HaBaTh Ha 4epTexax u
N300pakeHUsIX, H300pakaTh OT PYKH,
CTPOUTH C ITIOMOLIbI0 HUHCTPYMEHTOB
¢burypy (0Tpe3ok, JIOMaHYIO,
TPEYTOJIbHUK, IIPSIMOYTOJIbHUK,
OKPY’>KHOCTh), CHAMMETPUYHYIO JJAHHOM
OTHOCHUTEJILHO MPSMON, TOUKH.
Haxoauth npuMepsl CUMMETpPUU B
OKpyxaromeM Mupe. MoaeaupoBars
u3 Oymaru e urypsl,
CUMMETPUYHBIE OTHOCUTEIBHO
[PsIMOIi; KOHCTPYMPOBATH
reoMeTpuuecKue KoHpurypamuu,
HCIIONb3Ysl CBOMCTBO CUMMETPHUH, B
TOM YHCJE€ C IOMOIIBIO IM(POBBIX
pecypcoB.

HccnenoBarb CBOICTBA HM3YyYEHHBIX
¢buryp, cBs3aHHBIE C CHUMMETpHUEH,
UCTOJb3Ys SKCIIEPUMEHT, HaOII0JIeHNE,
MOJIETTUPOBAHUE.

O00CHOBBIBATDH, OIPOBEPraTh C
MTOMOIIIBIO KOHTPIIPUMEPOB
YTBEPKACHUS O CUMMETPUU QUTYP.

3anoaHsieTcs
1no Mepe
H3ydeHust
coJIepKAHUSA
yueOHOrO
MaTepuaJa




Boipaxkenu
¢
OyKBaMu

(6 1)

[Ipumenenne OykB st
3alMCU MaTEMaTUYECKUX
BBIPAKCHUMN U
npeaoxxeHuid. bykBeHHbie
BBIPXKCHUS U YUCIIOBBIE
MOJCTAHOBKHU.
BykBeHHBIE paBEHCTBA,
Hax0XJIeHHUE
HewnssectHoro
KOMITOHEHTA.

DopMyiIb

Hcnoab3oBaTh OYKBBI U151 0003HAYCHUS
YHCEJI, P 3alMCUMAaTEeMaTHUECKUX
YTBEPKACHUH,COCTABIATh OYKBEHHbBIE
BBIPAKEHUSAIIO YCIOBUIO 33a4H.
HccnenoBaTs HECI0KHbBIE YUCIOBBIE
3aKOHOMEPHOCTH, HUCII0JIb30BaTh OYKBBI
JUTSL UX 3aITUCH.

BbruncasaTe 4yncioBoe 3HaUYCHUE
OYKBEHHOI'O BBIPQXKCHUS MPH 3aJaHHBIX
3HAYEHUSX OYKB.

3anuceIBaTh (OPpMYJIBI: TIEpUMETPA U
IUIOILAAN TPSIMOYTOJIbHUKA, KBaIpaTa;
JUIMHBI OKPYXHOCTH, IJIOIIAAN KPYTa;
BBINOJIHATH BHIYUCIEHHSA 110 3TUM
dbopmyiiam.

CocTaBisTh GOPMYJIBI, BEIpAKAIOIINE
3aBHCUMOCTH MEXY BETMUNHAMU:
CKOPOCTb, BPEMSI, pacCTOSTHHE; 1I€HA,
KOJINYECTBO, CTOUMOCTD;
MPOM3BOJUTENBHOCTD, BPEMsl, 00bEM
paboThl; BHIMOJHSITH BEIYHMCJIEHHS 110
3THUM popMyJiaM.

HaxoauTs HEN3BECTHBIN KOMIIOHEHT
apru(PMETUIECKOrO ACHCTBUS

3anoaHsiercs
1o Mepe
H3ydeHust
coJepKAHUA
Y4eOHOoro
MaTepHuaJia




Harasana
|
reoMeTpus
Durypsl
HA
MJ10CKOCTH
(14 )

YeThIpEXYTroIbHUK,
IIPUMEPBI
YETBIPEX YT OJIBHUKOB.
[IpsAMOYTOJIbHUK,
KBaJIpaT:CBOMCTBA
CTOpPOH, YIJIOB,
UaroHaycH.

W3mepenue yrios.
BuasITpeyronbHUKOB.

Ilepumerp
MHOT'OYT'OJIbHUKA.
[Tnomans dhurypsr.
dopmyniel  IepUMeTpa U
o u
OPSMOYTOJIbHUKA.
[Tpubnmxénnoe
U3MepeHue MIIoLa I
¢uryp. [Ipaktnueckas
pabora «ILmomane kpyra»

HN300paxaTh Ha HEJIMHOBAHHOU U
KJIET4aToi Oymare ¢ MCIOIb30BaHHEM
4epTEKHBIX HHCTPYMEHTOB
YeThIPEXYTOJILHUKH C 3a/IaHHBIMU
CBOMCTBAaMH: C NapaJuICIIbHBIMH,
MePIEeHIUKYIIPHBIMU, PABHBIMU
CTOPOHAaMH, MPSAMBIMU YTJIAMU U JIp.,
paBHOOEIPEHHBII TPEYTOIbHUK.
IIpennaraTs u 00Cy:KIaTH CIOCOOBI,
AJIrOPUTMBbI IOCTPOCHHS.
HccnenoBarh, Hcnonb3ys
SKCIIEPUMEHT, HaOJII0/ICHUE,
MOJIETUPOBAaHUE, CBOMCTBA
MPsIMOYTOJIbHHKA, KBajpaTa,
pa30buBaTh Ha TPEYTOJIBHHUKH.
O00CHOBBIBATD, ONPOBEPIaTh C
IIOMOUIBIO0 KOHTPIIPUMEPOB
YTBEPKIACHUS O IPSIMOYTOJIbHUKE,
KBaJipaTe, paclo3HaBaTh BEpHBIEC U
HEBEPHBIE YTBEPIKICHUS.

HN3mepsATH U CTPOUTH C TIOMOIIBIO
TPAHCIIOPTHUPA YTIIbI, B TOM YHUCJIE B
MHOTOYT'OJIbHUKE, CPABHUBATH
yIJIbI; pacrio3HaBaTh OCTPHIE,

3anoaHsiercs
1o Mepe
H3ydeHust
coJepKAHUA
Y4eOHOoro
MaTepHuaJia




IpsIMbIE, TYIIbIE, PA3BEPHYTHIE
yrisl. Pacno3naBars,
U300pa!kKaTh OCTPOYTOJIbHBIM,
IIPSIMOYTOJIBHBIN, TYIIOYT'OJIBHBIH,
paBHOOEAPEHHBIN, PABHOCTOPOHHUI
TPEYTOJIbHUKHU.

BoIyucasaTh nepuMeTp
MHOT'OYTI'OJIbHUKA, TUIOIIA b
MHOTOYTOJIbHUKA pa30ueHueM

Ha MPsIMOYTOJIbHUKH, Ha paBHbIE
(burypsl, HCNOJAb30BATH
MeTpHYecKHe eJHHULbI
M3MEpEeHUs AJIUHBI U TUIOIIA N,
Hcnonb3oBath npudImKEéHHOE
HU3MepeHue JJIMH U IUIoIaael Ha
KJIeTyaTol Oymare, mpuOInKEHHOE
M3MEpEeHUE JITMHBI OKPYKHOCTH,
IUTOIIAMN Kpyra




ITono:xxuTeab
HbIE

U
OTpHLATEJIbH
ple YHCJIa
(404)

[lenbie yncna. Moayib
YHUCIIa, TEOMETPpUUIECKAst

UHTEpIpeTaIus MOITYJIsL.
YucnoBbie IPOMEKYTKH.

IlonoxurenbpHbIC U
OTpUIIATEIbHbBIC YUCIIA.
CpaBuenue
IMOJIOXKHUTCILHBIX U
OTPUIATEIBHBIX YHCE.
Apudmernaeckue
JIEUCTBUS C
IIOJIOYKUTCILHBIMU U
OTPULIATENIbHBIMU
yrciaamu. Pemenne
TEKCTOBBIX 3a7a4

IIpuBoaUTHL NPUMeEPBI
HCIIOJIb30BAaHMS B PEAJIbHOW KU3HU
MTOJIOKUTENBHBIX U OTPULIATEIbHBIX
qyuced.

HN300paxkarts 11e51bIe Yncha,
MOJIOKUTEIBHBIE U OTPULIATEIIbHBIC
YKCJIa TOYKAMU Ha YUCJIOBOMW MPSIMOH,
HCIOJIb30BATh YHCIIOBYIO MPSIMYIO
JUISl CDaBHEHUS YHCEIL.

IIpuMeHsiTH TNpaBWJA CpPaBHEHUS.
YnopsinouuBaTh LEJIbIC YUCIIA;
HAXOAUTh MOJYJIb YHUCIIA.
D®opMyIMPOBATH NPaBUJIA
BBIYMCIICHHS C TIOJIOKUTEIbHBIMU U
OTPULIATENIbHBIMU YHCIIaMU, HAXOAUTh
3HAYEHUS YUCIIOBBIX BBIPAKECHUMH,
COZEPIKALINX IEUCTBUS C
MOJIOKUTEITBHBIMHU M OTPHUIATEIIbHBIMU
YUCJIAMH.

IIpuMeHATH CBOMCTBA CIIOXKEHUSA H
YMHOXXEHHS JJIs1 Pe0Opa3oBaHusl CyMM
Y IPOU3BEJICHHUI

3anoaHsiercs
1no Mepe
H3ydeHust
coJepKAHUA
y4eOHOro
MaTepuaJia




Ipenacrawie | pepjenne Tekcrosbix3anay, | MCmoan3oBaTh nndopmanuio, 3anosnsercs
HUE TaHHBIX | coneprkariux [aHHEIC, IIPCACTABICHHYIO B Ta0JIUIaX, Ha 110 Mepe
(6 4) [PEJICTABICHHBIE B JAparpaMmax Jjs pPelleHHs TeKCTOBbpIX |A3Y1EHHUs
Tabnuuax u Ha 3aj1a4 ¥ 3aj1a4 U3 PeaIbHON KU3HU COACpKAHUIH
aMarpaMMax yuedHoro
MaTepuaia
Harasanast | Tipgvoyronsusiit Pacno3naBarh Ha yepTexkax, 3anosmsiercs
TEOMETPUSL. | papanenenunesn, Kyo, PHCYHKaX, OIIMCHIBATH TUPAMHU]LY, 10 Mepe
@urypel B npu3Ma, IUPaMU/Ia, KOHYC, | NPU3MY, UIHHJDP, KOHYC, [map, U3y ICHA
NPOCTPAHCTB | 1y yypap, map u cdepa. H300paxkKaTh UX OT PYKH, COZIEPIKAHM
¢ N3o0paxenue MOIeJHPOBATH 13 OyMary, yueoHoro
(9 9) IPOCTPAHCTBEHHBIX [UIACTHIINHA, TIPOBOJIOKHU U JIP. MaTepuaia
¢uryp. [Ipumepsr IIpuBoauTH NpUMepPHI 0OHEKTOB
pasBEPTOK OKPYKAIOIIEr0 MUPa, HMEIOIIHX
MHOTOTPaHHHKOB, (GopMBI Ha3BaHHBIX TEJL.

OUIMHApA U KOHYCA.

HUcnoab30BaTh TEPMHUHOJOTUIO:
BCpIIrHa,




[IpakTnueckas pabota
«Co3nanue Mojenen

MIPOCTPAHCTBEHHBIX (DUTYPY.

[Tonsarue 00bEMa;
CIMHUIIBI H3MEPEHUS
00BEMa.

OOBEM MPSIMOYTOJIBHOTO
napajuiesienumnena, kyoa,
dbopMyIel 00bEMa

pebpo, rpaHb, OCHOBaHHME, BBICOTA,
paauyc U Juamerp, pa3BEépPTKA.
N3yyaThb, WHCHONB3YSd OSKCIEPUMEHT,
Ha0II0/IeHuEe, U3MEpPEHUE,
MOJICIIMPOBAaHME, B TOM YHCIIE
KOMITBIOTEPHOE, 1 ONHCHIBATH
CBOWCTBA HAa3BAHHBIX TEN, BHISABJIATH
CXO/ICTBA M PA3JIUYMS. MEXKIY
MAPaMUJON U NMPU3MON; MEXKIY
HUIMHIPOM, KOHYCOM U HIAPOM.
Pacno3naBarb pa3BépTKy
napajuieNienunena, Kyoa, mpusMmsl,
MUPaMU/Ibl, KOHYCA, IUIMHIPA;
KOHCTPYHPOBATh JaHHBIE Tejla U3
pa3BEPTOK, CO3AaBATh UX MOJIEIH.
Co3naBaTh MOJEJIUITPOCTPAHCTBEHHBIX
¢uryp (n30ymaru, NmpoBOJIOKH,
MJIACTHJIMHA HUIP.)

N3mepsaTh HA MoeJIsIX: JUTUHBI pEOEp
MHOT'OI'PaHHHUKOB, AUaMETp Iapa.
BoiBoauts popmysry o0néma
NPSMOYTOJIBHOTO Mapajulesenumnea.
BoruncasaTs no popmysam: o0bEM
OPSMOYTOJIBHOTO  MapajuieNienuIesaa,
Ky0a; UCII0JIb30BaTh €IUHUIIBI
u3MepeHus: 00bEMa, BBIYMCIATH




00BEMBI TEJ1,COCTABJIICHHBIX U3 KyOOB,
napajuieICIuIe/IOB; pelmaTh 3a/1a4u ¢
peaTbHBIMU JTaHHBIMH

IToBTOpEHUE
, 00001IEHHE
cHCcTeMAaTH3
anus

(20u)

[ToBTOpEHKHE OCHOBHBIX
MOHATHI U METOJOB KYpCOB
5u 6 xnaccos,

00001IcHIE 1
CHCTEMAaTH3allus 3HAaHUI

BopruuciasaTs 3HaueHUS BBIPAKEHUM,
CoJIepXalluX HaTypajlbHbIE, LIEJbIE,
MOJIOKUTEIbHBIE U  OTpULATEIIbHBIC
YKCia, OOBIKHOBEHHBIE U JCCATUYHBIC
IpoOH, BBIMOJIHATH MPEOOpPa30BAHUS
YHCEJI U BBIPAXKECHUM.

Bpiouparts cnnoco6 cpaBHeHUs

YKCEeJl, BHIYUCICHUH, IPUMEHSATh
cBoiicTBa apupMETHIECKUX

JIEUCTBUN I pallMOHATA3ALUHT
BBIYMCIICHHM.

Pemath 3a1aun u3 peaabHOM KU3HH,
NMPUMEHATh MATEeMATHYCCKHEe3HAHNUS
JUTSL peIlIeHus 3a/1a4 U3 IPyTUX
npeaMeToB. Pemarts 3a1aun pa3HbIMHU
crocodamMu, CPaBHMBATh, BIOMPATh
CIOCO0BI PEIICHNUS 3aJa4H.
OcymecTBIATH CAMOKOHTPOJIb
BBITIOJIHAEMBIX IEUCTBUN U
CaMOIIPOBEPKY pPe3yJibTaTa BHIYUCICHUIN

3amoHseTCA
1o Mepe
U3y4eHust
coJepKaAHUA
yueOHOro
MaTepHaJia




PABOYASA INIPOI'PAMMA YYEBHOI'O
KYPCA «AJITEBPAy. 7-9 KJIACCBbI

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Anrebpa sBISeTCS OJHUM U3 OIOPHBIX KYpCOB OCHOBHOMU
IIKOJIBI: OHA OOeCHeyMBaeT M3yYCHHE APYTHX AUCIUIUINH, Kak
€CTECTBEHHOHAYyYHOr0, TaK W TYMaHUTApHOIO IHMKIJIOB, €&
OCBOCHHE HEOOXOOUMO JUIs MPONOJDKEHHS OOpa3oBaHHMS U B
MOBCEIHEBHON >KM3HU. Pa3Butue y oOyyarommxcs HayYHBIX
NpPEJCTaBICHUH O  MPOUCXOXKICHUU u CYIIHOCTH
anredpanvecKux aOCTpaKIInH, crioco0e OTpaKEHUs
MAaTeMaTUYECKON HAYKOM SBJIEHUW M TPOLECCOB B MPUPOAE U
o0ImiecTBe, pojd MaTeMaTHYEeCKOro MOJETUPOBAaHUS B HAYYHOM
MO3HAHUU ¥ B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS U KA4yeCTB MBIIUICHUS, HEOOXOIUMBIX IS
ajanTallid B COBPEMEHHOM IM(poBOM oOmecTBe. M3ydenue
anreOppl  €CTECTBEHHBIM 00pa3oM O0ecleyuBaeT  pa3BUTHE
YMEHHUsI HaOI0JaTh, CPaBHHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyer KPUTHYHOCTH MBIILUICHHUS, CIIOCOOHOCTHU
apryMEHTHPOBaHHO OOOCHOBBIBAaTh CBOW JCHCTBUS W BBIBOJIBL,
dbopMmynupoBath  yTBepkAeHHS. (OcBoeHHE Kypca airedpsl
o0ecrnieunBaer pa3BUTHE JIOTHYECKOTO MBIIUTICHUS
O0y4aroluXcsi: OHU HCIONB3YIOT JACTYKTUBHBIE U MHIYKTHBHBIC
paccyxieHus, o000IIeHNe U KOHKPETH3aIHI0, a0CTparupoBaHue
u a”anoruto. OOydyeHue anreOpe MpenrnoyiaraeT 3HAUYUTEIbHBIN
00BEM CaMOCTOATEIBHON AESITENbHOCTH 00YyYaIOIIUXCsl, TI03TOMY
CaMOCTOSITENIbHOE ~ pELIeHME 3aJad eCTECTBEHHBIM 00pa3oM
SBIISIETCS peaTn3anneii 1esTeIbHOCTHOTO PUHITAITA O0YYCHUSI.

B crpyktype mnporpammsl ydeOHOTo Kypca «Amnredpa»
OCHOBHOH IIKOJBI OCHOBHOE MECTO 3aHMMAIOT COJIEp)KaTeIbHO-
METOAMYECKHE JIVMHAW: «Yucna " BBIUUCIICHHSI;
«AnreOpanuecKkue BBIPAKECHUS»; «YPaBHEHUS M HEPABEHCTBA;
«Dynkuumny. Kaxpgas u3 3THUX cOaepKaTEIbHO-METOIUYECKUX
TUHUI pa3BUBAaeTCSd Ha MPOTSHKEHHH TPEX JIET M3y4EHUs Kypca,
€CTeCTBEHHBIM 00pa3oM TeperuieTasich W B3aWMOJIEHCTBYS C
JIPYTUMHU €ro JIMHUAMU. B Xoae u3ydeHus Kypca oO0ydaronimmcst
MPUXOAUTCS JIOTUYECKU PACCYKIaTh, UCIOJIB30BATh TEOPETUKO-
MHOKECTBEHHBIN SI3BIK.

B cBi3u ¢ 3TUM 1enIecoo0pasHO BKIIOYUTH B MPOTPaMMy



HEKOTOPbIE OCHOBBI JIOTMKH, TMPOHU3BIBAIOIINE BCE OCHOBHBIC
pas3ziensl MaTeMaTHYeCcKoro oOpa30BaHUS W CIOCOOCTBYIOIIHE
OBJIAJICHUIO 00y4aromuMucs OCHOB YHUBEPCAIBHOTO
MaTeMaTU4YeCKOro si3bika. Takum 00pa3oM, MOXKHO yTBEpXKAATh,
YTO COJEPXKATEIIbHOH M CTPYKTYpHOW OCOOEHHOCTBIO Kypca
«AnreOpay»  fABIFETCS €ro0  HHTEIPUPOBAHHBIN  XapakTep.
Conepxanue JMHUN «YHucaa UM BBIYUCICHUS) CIYKUT OCHOBOM
JUIsL  ajbHEHIIero HW3y4eHHUs  MaTeMaTHKH, CIIOCOOCTBYET
pa3BUTUIO Yy OOydYarolMXCsi  JIOTUYECKOTO  MBIIUICHHUS,
(bOpMUPOBAHUIO YMEHUSIIONIb30BATHCS aIropuTMaMHu, a
TaKkKe NPHOOPETESHUIO MPAKTUICCKUX HABBIKOB, HEOOXOIMMBIX
JUIsl TIOBCETHEBHOM Ku3HU. Pa3BUTHE TOHATHS O 4YHCIE B
OCHOBHOM  IIKOJIE  CBS3aHO  C  palMOHAIbHBIMU u
UPPALMOHATIBHBIMUA YUCIaMHU, ((OPMUPOBAHUEM IPEICTABICHUN O
JNEUCTBUTEIILHOM  YHMCJIE. 3aBEpIICHWE OCBOCHUS YHCIOBOU
JUHUHM OTHECEHO K CTapIIeMYy3BEeHY 00I1ero 00pa3oBaHusl.

Copnepxanue JIBYX  anreOpanyeckux JTUHUN —
«AnreOpanyeckue BbIpaXEHUS» U «YPaBHEHHS] U HEPABEHCTBA»
CIOCOOCTBYET (bopMUPOBAHHIO y oOyyJaronmxcs
MaTeMaTUYECKOTo anmapara, HeOOXO0AUMOTo AJIs pPelIeHus 3a1au
MaTeMaTHKH, CMEXKHBIX MPEAMETOB u MPaKTUKO-
OpUEHTUPOBAaHHBIX 3a7a4. B OCHOBHOW IIKOJE  y4eOHBIN
MaTepual TPYNIHUPYETCS BOKPYT PAIMOHAIBHBIX BBIPAKECHUM.
Anrebpa JeMOHCTpUpYET 3HAa4eHHE MaTEeMAaTHKH Kak S3bIKa
JUIT  TIOCTPOEHHUST ~ MaTeMAaTHMYeCKUX  MOJIeNIeH,  ONMHUCAaHMs
MPOIIECCOB U SIBICHUU pearbHOro mMupa. B 3amaum oOydeHus
anre0pe BXOJAT TaKXkKe JaJIbHEHIIee pa3BUTHE aJITOPUTMUUIECKOTO
MBIIIIEHUS, HEOOXOMMOTO, B YaCTHOCTH, IS OCBOCHHS Kypca
uHDOpPMAaTUKU, U  OBJAQJCHHWE  HaBBIKAMU  JIEAYKTUBHBIX
paccyxnennii. [IpeoOpa3zoBanre CUMBOJIBHBIX (DOPM BHOCHUT CBOM
crnenupuIecKuii  BKJIaJ B pa3BuTHE BOOOpaKEHUS,
CIIOCOOHOCTEH K MaTeMaTH4ecKOMY TBOPUECTBY.

Conepxanne (yHKIIMOHATBHO-TpAUUECKON JTUHUU HaIEJICHO
Ha TIOJy4CHHE IIKOJbHUKAMU 3HAaHUA O (QYHKIUSAX Kak
BaXHEHIEH MaTeMaTH4YeCKOH MOJEend g OIMCAaHuA |
WCCJICIOBAHMS Pa3HOOOPA3HBIX MPOIIECCOB U SBICHUUN B MPUPOEC
u oOmectBe. HM3ydenme »oToro wmarepuana  CrocoOCTByeT
pPa3BUTHIO y OOYYAIOMIMXCS YMEHHUS HCIIOJIb30BAaTh Pa3UYHbBIE
BBIPA3UTEIbHBIE CPEJICTBA S3bIKA MATEMATHKU — CJIOBECHBIE,
CHUMBOJIMYECKHE, TpaguuecKkue, BHOCUT BKJIAJ B (HOpMUpOBaHHE



MPEJICTABICHUI O POJIM MATEMAaTUKH B Pa3BUTUU LUBHIU3ALUN U
KYJBTYpBI.
MECTO YUEBHOI'O KYPCA B YUEBHOM IUVIAHE

CormacHo yueObHOMY TmmaHy B /—9 Kiaccax wu3ydaercs
y4eOHBI Kypc «AureOpa», KOTOPBIA BKIIOYACT CICAYIOIIHE
OCHOBHBIE pa3feiibl CoAepKaHus: «Yncna u BBIYUCICHUS Y,
«AnredpanydecKue BEIPAKCHU», «Y PaBHEHUS U HEPABCHCTBAY,
«DyHKIUNY.

Y4eOHbIli IIaH Ha u3ydYeHue aiareopel B 7—9 Kiaccax
OTBOJIUT HE MeEHee 3 Yy4YeOHBIX YacOB B HENIEII0 B TCUCHHE
KaX/10T0 roja oOydeHHs, BCEro 3a TPU rojga oOydeHUs — He
MeHee 306 yueOHBIX 4acoB.



COJEP)KAHUE VYYEBHOI'O KYPCA {10 T1I0OJAM
OBYYEHMUA)

7 kiaacce

Yucna u évtuucnenusn
Pammonansueie  yucna. J[poOu OOBIKHOBEHHBIE U JIECSATUYHBIE,
nepexoq ot oxHou (opmbl 3amucu Apobed k Apyrou. Ilonstue
palMOHAIbHOIO YUCIIA, 3a1IUCh, CPABHEHUE,  YIIOPSJIOUYMBAHUE
palMoHaJIbHBIX  uYucel.  ApudMmeTHueckue  JeHCTBUS  C
palMoHaJIbHBIMU  yMciaaMu. PemeHue 3agady U3 peanbHON
MIPAKTUKU Ha YacTH, Ha APOOU.
Crenenp ¢  HaTypajJbHbIM  IIOKa3aTelIeM:  ONPEJCIICHUE,
npeoOpa3oBaHUe BBIPAKEHUN HA OCHOBE OIpEAENeHUS, 3aMuch
Oonpmmx uncen. [IpomenTsl, 3anKch MPOIEHTOB B BHJE IPOOH U
Ipobu B BUJE MPOLEHTOB. TpU OCHOBHBIC 3a/1a4ll Ha MPOLEHTHI,
peuieHue 3aaa4 U3 pealbHOW NpakTuku. [I[puMeHeHne npu3HaKoB
JEIMMOCTH, PA3J0KEHWE Ha MHOMXUTEIM HATYpaJIbHBIX YHCE].
PeanbHble 3aBUCHMMOCTH, B TOM 4HCJIE MpsMas U oOpaTHas
IIPOINOPLIMOHAIBHOCTH.

Anzebpauueckue eviparcenus

IlepemeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAXKEHUS C IIEPEMEHHOM.
JlomycTtumele 3HAYCHUS IIEPEMEHHBIX. IIpencraBnenue
3aBUCUMOCTH  MEXIY BeIMYMHAMHU B  BHJIE  (OPMYIIBIL.
Boruncnenuss no ¢opmynam. IlpeoOpazoBaHue OyKBEHHBIX
BBIDAXEHUH, TOXAECCTBEHHO paBHBIE BBIPAXKCHMS, IpPaBHUIIa
npeoOpa3oBaHus CyMM W IPOU3BEJEHUM, MpaBUIa PACKPBITHS
CKOOOK U IpHBEIeHMs NMOA00HBIX ciaraeMbix. CBoMcTBa cTeneHn
C HaTypaJbHbIM TOKa3aTeseM. OJHOWIEHBI U MHOTOYJIEHBI.
Crenenp MHorowieHa. CroxeHHE, BBIYMTAHHE, YMHOKEHHUE
MHOTouJieHOB. DOpMysbl COKpAIIEHHOTO YMHOXKEHUS: KBaapaT
CYMMBl M KBajpar pasHocTu. Dopmyrna pa3HOCTH KBaJpaToB.
Pa3no)xeHre MHOTOUJICHOB Ha MHOKUTEIIH.

Ypasnenua

VYpaBHEHHe, KOpPEHb YpaBHEHMs, IpaBHia NPeoOpa3oBaHUS
YPaBHEHUs1, PABHOCUJIBHOCTh YPaBHEHHM.

JIuneliHOE ypaBHEHHME C OJHOM IEPEMEHHOM, YMCIIO KOpHEHR
JUHEHHOrO  YpaBHEHMs, pEUICHHE JIMHEHHBIX YpaBHEHUH.
CocraBieHue ypaBHEHUW II0 YCIOBHIO 3agayu. Perienue
TEKCTOBBIX 33/1a4 C [IOMOIIbIO0 YPABHEHUMN.



JluHeliHOe ypaBHEHHE C JBYyMs IEPEMEHHBIMU M €ro rpaguk.
Cucrema IByX JIMHEHHBIX YpaBHEHUH C JBYMs II€PEMEHHBIMHU.
Pemenue cuctem ypaBHEHHH CIIOCOOOM IMOACTAaHOBKU. [Ipumepsl
pEILIECHNs TEKCTOBBIX 3a7a4 C IIOMOIIBIO CUCTEM yPaBHEHUM.

Koopounamut u cpagpuxu. @ynkyuu

Koopaunara Ttouku Ha mnpsiMod. YucioBble MNPOMEXKYTKHU.
Paccrosinue Mexay IByMsl TOUKaMU KOOPAMHATHOM MPSMOIA.

[TpsmoyronbHas cucrema koopaunat, ocu OX u Oy. AGcmucca
U OpJAMHATa TOYKM HAa KOOPAMHATHOM IUIOCKOCTH. IIpumepst
rpadukoB, 3agaHHBIX (Qopmynamu. UTeHue rpa@uKoB peanbHbBIX
3apucumocteil. [lonstue gpynkunu. I'papuk ¢pynxnuu. CpoiicTBa
¢byuknuii. Jluneiinas ¢ynkuusa, e€ rpaduk. I'padux PyHkumnm
y = | x I I'paduueckoe peiieHue ITUHEUHBIX ypaBHEHUN U
CUCTEM JIMHEHHBIX YPABHEHUH.

8 kiacc

Yucna u eviuucnenusn

KBanpathslit kopeHb u3 yucia. [Tonarue 06 nppanroHalbHOM
yucne. JlecaTuunple NpUOIMKEHUS HPPALUOHAIBHBIX YHCEN.
CpoiicTBa apudmMeTHuecKux KBaJpaTHbIX KOpHEH M  HX
NPUMEHEHHE K IMPeoO0pa30BAHUIO UHUCIIOBBIX BBIPAXKEHUM U
BBIUHCIICHUM. [[eficCTBUTENbHBIE YHCTIA.

Crenenb ¢ 1enbIM IoKasareneM U e€ cBoiicta. CTaHmapTHast
3alKCh YKCIIA.

Anzebpauueckue eviparxcenus

KBazpaTHbIil TpEXUJIEH; pa3IOKEHUE KBAJPAaTHOIO TPEXUJIEHA
Ha MHOKHUTEIIH.

Anrebpanueckas 1podb. OCHOBHOE CBOICTBO anredpandeckoit
apobu.  CroxeHue, BBIYMTAHUE, YMHOXEHHE, JEJICHUE
anreOpandeckux npoOeid. ParmoHanbHBIE BBIpAXKEHUS W UX
npeoOpa3oBaHue.

Ypasnenus u nepasencmea

KBagpatHoe ypaBHeHue, ¢(opMmyna KOpHEH KBaJpaTHOTrO
ypaBHeHus. Teopema Buera. Pemienue ypaBHEHUMN, CBOASILIMXCSA
K JIMHEWHBIM ®  KBajpaTHeIM. [Ipocteiimme  apoOHO-
palOHaIbHBIE YPABHEHUS.

I'paduyeckass  uHTEpmpeTanysi  ypaBHEHUH C  JABYMA
IIEPEMEHHBIMU U CHCTEM JIMHEMHBIX YPAaBHEHUH C JBYMs



nepeMeHHbIMU. [Ipumepbl  peleHus CHUCTEM  HEJTWHEHHBIX
YpaBHEHUN C JABYMS IIEPEMEHHBIMH.
Pemienne TEKCTOBBIX 33134 anreOpandecKuM CrocoOoM.
UucnoBble HEpaBEHCTBA U UX cBoicTBa. HepaBeHCTBO ¢ 0gHOM
MePEMEHHOM. PaBHocunbHOCT, ~ HepaBeHCTB.  JIMHeiHbIE
HEpaBEHCTBA C OJHOW mnepeMeHHOW. CucreMbl JHMHEHHBIX
HEPABEHCTB C OJHON MEPEMEHHOI.

Dynkyuu

[Tonsatue ¢ynkuuu. OOMacTp  ONpeneNeHUus] W MHOXKECTBO

3HaueHnil Gynkuuu. CrocoObl 3agaHus GyHKITHA.
I'padux dynxmun. Yrenune cBoiicTB ¢yHKuuu 1o e€ rpaduky.
[Mpumepbl  rpadukoB  (QYHKIHMEH, OTpaKarOIIUX  peabHbIC
MIPOIIECCHI.

OyHKIWH, OTIMCHIBAIOIINE PSIMYIO " 00paTHyIO
NPOTIOPIIMOHATIBHBIE 3aBUCUMOCTH, UX rpaduku. OyHKImMu y =
X, J; = x3,y = X, Yy =lxl. TIpaduueckoe pemieHue

YPAaBHEHUN M CHUCTEM YpPaBHECHUM.

9 kJacce

Yucna u eviuucnenun

JleficTBUTENBHBIE YHCTIA.

PanmonanpHbple 4ncia, MppalMOHAIbHBIE YHCIA, KOHEYHbIE U
OeCKOHEUHbIE JEeCATUYHbIE poOu. MHOXECTBO J1€HCTBUTEIBHBIX
YHcell; JeHCTBUTENbHbIE UYUCIA KaK OECKOHEUHBIE JECATUYHbIE
npobu.  B3auMHO ~ OJHO3HAYHOE  COOTBETCTBUE  MEXKIY
MHO>KECTBOM JICHCTBUTEIIBHBIX YHCEI U KOOPAUHATHOM MPSIMOM.
CpaBHeHue  JEHCTBUTENBHBIX  4uCel,  apupMETHYECKHE
JIEUCTBHUSA C JeHCTBUTEIbHBIMA YHUCIAMH.

W3mepenusi, mpuONMKeHus, OIEHKU. Pa3mepbl  00BEKTOB
OKPY’KaIOIIIEer0 MHUpa, JIUTETLHOCTh MPOIECCOB B OKPYXKAIOIIEM
MHUpE.

[Tpubmmx€HHOE 3HAUYCHNE BETMYUHBI, TOYHOCTH MPUOTMKSHHUS.
Okpyrnenune uucen. llpukuaka ©  OllEHKa pe3yiabTaTOB
BBIUHCIICHHH.

Ypaeuenu}l U Hepaesencmea

YpaBHEHHsT ¢ OJHOW INiepeMeHHOW. JIuHelHoe ypaBHEHUE.
Pemienue ypaBHeHM, CBOIAIIMXCA K JIMHEHHBIM.
KBanpaTtHoe ypaBHeHHe. PelieHue ypaBHEHMH, CBOJSIIMXCS K



KBaJpaTHbIM. bukBagparHoe ypaBHeHue. [Ipumepsl pemenus
ypaBHEHUH TPEThEl W 4YETBEPTOW CTENEHEW pa3joKEeHUEM Ha
MHOKUTEH.

Pemenue JTPOOHO-PALIMOHATBHBIX YpaBHEHUH.
Pemenne  TekCTOBBIX  3a7ay  anreOpanyecKum
METOJIOM.

Cucrempl ypaBHEHMH. YpaBHEHUE C JABYMs IEPEMEHHBIMU M €r0
rpaduk. Pemenue cucteM ABYX JIMHEHHBIX YpPAaBHEHHMHA C JIBYMs
IepeMEHHbIMU. PemieHne cucreM JAByX ypaBHEHHH, OIHO W3
KOTOPBIX JIMHEHHOE, a JApyroe — BTOpO# cremeHu. [ paduyeckas
MHTEPIIPETALMS CUCTEMBl YPABHEHUH € ABYMs IEPEMEHHBIMMU.
Pemienne TeKCTOBBIX 3ajad anreOpanvyeckuM CrocoooMm.

HepasencrBa. UucnoBsle HEPAaBEHCTBA U UX CBOMCTBA.

Pelienne nuHeNHbIX HEPABEHCTB C OJIHOW NepeMeHHOM. Pemenue
CUCTEM  JIMHEHHBIX  HEPABEHCTB C  OJHOM  IEPEMEHHOM.
KBanpartusie HepaBencTBa. [ padudeckas HHTEpIIpeTaIUs
HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS IIEPEMEHHBIMM.

Dynkuyuu
KBanparuunas ¢ynkuus, e€ rpadux u coiictsa. [lapabona,
KOOpPJUHATHI BEPIIUHBI TapadoIIbl, OCh CHMMETPHUH MapadoJIbl.
Ipadukn dynkmmii: y = kx, y = kx + b, y =X,y
= X ,\/72 X,Y =1x|uux croiicrna.
Yucnosvie nocieoosamenbHOCMU
Ornpenenenue u CIIOCOOBI 3aIaHus YHUCIIOBBIX
nociaeaopaTenbHOCTeM. [IoHITHE YHCIOBOM MTOCIIEA0BATEIFHOCTH.
3amaHue TMOCIEeNOBAaTeNbHOCTH PEKyppeHTHOH dopmymnoi u
dopmynoit Nn-ro uneHa. Apudmernyeckas U TeOMETpUUYECKas
nporpeccuu. QDopmynsl N- TO wieHa apudMeTHYecKol U
TeOMETPUYECKON IPOrPECCUi, CYMMBI IEPBBIX N YJIEHOB.
N3o0paxenne YiIeHOB apu(METHYECKOW U TeOMETPUYECKOU
MPOTPECCUN TOYKAMU HAa KOOPAWMHATHOW IUIOCKOCTH. JIMHEWHBII
Y SKCIOHEHIHAIBHBIN pocT. CII0KHbBIE TPOLEHTHI.



IINTAHUPYEMBIE INPEIMETHBIE PE3YJIbTATBI
OCBOEHHSI PABOYEH NPOTPAMMBI KYPCA (ITO
I'OJAM OBYYEHMUS)

OcBoenne yuebHOro Kypca «Anredpa» Ha ypOBHE OCHOBHOTO
obmiero 0o0pa3oBaHUS JIOJDKHO 00ECHeYHMBATh JOCTHIKCHHE
CIIETYIOLIHNX MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YIbTATOB:

7 kjaace

Yucna u evluucienHus

BbimonHATh, coueTas yCTHbIE M HUCHMEHHBIC TNPUEMBI,
apudmeTnyeckue 1eHCTBUS C pallMOHATLHBIMU YHCIIAMHU.
HaxonuTe 3HaueHHWs] YHCIOBBIX BBIPAKCHUN; TMPUMEHSATH
pazHooOpa3Hble  CHOCOOBI M MPUEMBI  BBIYHCICHUS
3HA4YECHUU JPOOHBIX BBIPAKECHH, coAepIKaluX
OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH.

[lepexoautb OT OAHOW (HOPMBI 3aMCH YHCEN K JPYTOH
(mpeoOpa3oBbIBaTh JAECATHUHYIO JIpOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B  JICCATHYHYIO, B YaCTHOCTH B
OECKOHEUYHYIO JIECATHUYHYIO APOOB).

CpaBHMBaTh M YHOPSIOUMBATH PALMOHATBHBIC YHCIA.
Oxpyryare 4ducia.

BbINOMHATE TPUKUAKY U OLIEHKY pe3yJibTaTa BBIYUCIIECHUM,
OLCHKY 3HAYEHU YMCIIOBBIX BBIPAXKEHUM.

BbINONMHATE AEUCTBUSA CO CTENEHSAMU C HaTypajbHBIMU
IIOKa3aTeJSIMU.

IIpuMeHATh NpU3HAKK  JIEJIMMOCTH, PA3JIOKEHHE Ha
MHOXHUTECIIN HATYPAJIbHBIX YHUCECII.

Pemars npakTUKO-OpUEHTUPOBAHHBIE 3a/1a4, CBSI3aHHBIE C
OTHOIICHUEM BCJIMYUH, MPOMOPHMOHAIBHOCTHEO BCIWYHWH,
MPOLEHTAMH; HWHTEPIPETUPOBATh PE3YIBTATHl PEIICHUSA
3a71a4 ¢ YYE€TOM OTpaHUYCHHH, CBS3aHHBIX CO CBOMCTBAMU
paccMaTpuBaEMBbIX OOBEKTOB.

Anzeopauueckue sviparxcenus

Hcnonb3oBaTe  anreOpanvyeckyrd  TEPMUHOJOTHIO U
CUMBOJIMKY, IPUMEHSTH €€ B MPOLIecce OCBOCHUS Y4eOHOTO
Marepuaa.

Haxonuth 3HaueHus: OYKBEHHBIX BBIPAKEHUH  IIpU
3a/IaHHBIX 3HAYEHUAX IIEPEMECHHBIX.



BeimonHATe  mpeoOpa3oBaHUs  LENOTO  BBIPAXKEHUS B
MHOTOWIEH  TPUBEACHHWEM  TOJOOHBIX  CIaraeMbiX,
PACKpBITHEM CKOOOK.

BbINONMHATE yMHOXKEHHME OJHOWIEHA Ha MHOTOWIEH U
MHOrOWJIE€Ha Ha MHOIOWIEH, HPUMEHATh  (POPMYJIbI
KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIATh pa3a0KEHUE MHOIOWICHOB Ha MHOXHTEIU
C TMOMOIIBIO BBIHECEHUS 32 CKOOKHM OOIIEro MHOXKHUTEJS,
IPYIIIUPOBKH CllaracMblx, IIPUMEHEHUS bopmyn
COKpPAIIEHHOIO YMHOKECHHUS.

[TpumensaTh npeoOpa3oBaHKsl MHOTOWICHOB Ul pEIEeHUs
pa3IUYHBIX 3a/lad U3 MATEMaTUK{, CMEXKHBIX NPEIMETOB,
U3 pealIbHOM NPAKTUKH.

Hcronb30BaTh CBOMCTBAa CTENEHEW C HATypaJbHBIMU
HoKa3aTessIMM U1 IpeoOpa3oBaHus BbIPAKEHUH.

YPaGHeHll}l U Hepaeencmea

Pewlate nuHENHBIE ypaBHEHHA C  OJHOW  IEPEMEHHOMU,
IPUMEHSs NpaBuia Iepexofa OT HMCXOAHOIO YpPaBHEHUS K
paBHOCHUIBHOMY eMy. IIpoBepsTSH, SIBISETCSA M YUCIO KOPHEM
YPaBHEHHS.

[IpumensaTh  Tpaduyeckue METOAbl MpPU  PEIICHUU
JIMHEUHBIX YPABHEHUN U UX CUCTEM.

[TonGupate npumepsl map 4Yuces, SBISIOUIMXCS pEelIeHUEM
JIMHEHWHOI0 YPaBHEHUS C ABYMsI [IEPEMEHHBIMH.

Ctpouth B KOOPIMHATHON IIOCKOCTH TpauK JIMHEHHOIo
YpaBHEHHUS C JIByMSI IEPEMEHHBIMH; MOJIb3YSACh IpadUuKoM,
IIPUBOJUTH IPUMEPBI PELICHNS YPABHEHHUS.

Pemlate cucteMbl JBYX JIMHEHHBIX YpPAaBHEHHMH C JABYMs
NEPEMEHHBIMH, B TOM YHUCIIE TpapUUECcKH.

CocTaBiATh U pemarb JMHEHHOE YPAaBHEHHE WIM CUCTEMY
JIMHENHBIX YpaBHEHUH o YCIIOBHIO 3a/1a4y,
UHTEPIPETUPOBATE B COOTBETCTBUU C KOHTEKCTOM 3aJa4u
MOJIyYEHHBIN pe3yibTarT.

Koopounamut u cpagpuxu. @ynkyuu

N300paxkaTb ~ Ha  KOOPIMHATHOM  MpsIMOM  TOYKH,
COOTBETCTBYIOIIIME  3aJaHHBIM  KOOpAWHATaM,  JIy4H,
OTPE3KH, UHTEPBAJIBI; 3alMCHIBATH YHCIIOBBIE IPOMEKXYTKH
Ha anredpanyecKoM s3bIKE.



OTMeuaTp B KOOPAWHATHOM IUIOCKOCTHM  TOYKH IO
3a/laHHBIM KOOpPJMHATAM; CTPOUTHh TpadUKH ITHHEHHBIX
dbyakuuid. Ctpouts rpaduk hyHkuuu y = | x I

OnuceIBaTh ¢ MOMOIIBIO (DYHKITUI M3BECTHBIC 3aBUCHMOCTH
MEXIYy BEIMYMHAMU: CKOPOCTb, BPEMsl, PACCTOSHHE; IICHA,
KOJIMYECTBO, CTOMMOCTB; IPOU3BOJUTEIBHOCTb, BpPEMS,
00BbEM paboTHI.

HaxomuTs 3Ha4eHre GYHKINH 110 3HAUYCHUIO €€ apryMeHTa.
[Tonumats rpaduyeckuii cocod MpeACTaBICHUS U aHAIHU3a
uH(pOpMaIInK; U3BJICKATh u MHTEPIPETUPOBATH
uHpopMalMio U3 TpadUKOB peaJbHBIX MPOIECCOB H
3aBUCHMOCTEH.

8 kiacce

Yucna u eviuucineHus

Hcnonp30BaTe HavYaldbHBIE TPEICTABICHUS O MHOXECTBE
JNEHCTBUTENBHBIX YHCEN JUISI CPAaBHEHHS, OKPYIJICHHS H
BBIUUCIICHUH;  M300paxkaTb  JEHCTBUTEIbHBIE  YHUCIIA
TOYKaMH HAa KOOPAWHATHOM MPSIMOU.

[TpumensaTs mnoHATHE apU(METHYECKOrO  KBaJIpaTHOTO
KOpHS; HAaXOIWTh KBAJPAaTHBIE KOPHH, WCIONB3YS TpU
HE00X0AMMOCTH KaJIbKYJIATOD; BBINOJIHATh
npeoOpa3oBaHusl BBIPAKEHUH, COIEPIKALINX KBaJIpaTHBIC
KOpPHH, UCTOJIb3Ysl CBOWCTBA KOPHEH.

Hcnonp30BaTe 3amuicd  OONBIIMX M MajJbIX YHCET C
MOMOIIBIO IECATUYHBIX Ipo0eii u creneHei uncia 10.

Anzebpauueckue eviparxcenus

[IpyuMeHATh TNOHSATHME CTENEHW C LEJIbIM I[10Ka3aTelleM,
BBITIONHATh TMPEOOPA30BaHUS BBIPAKEHUH, COJEPIKAIINX
CTEIIEHU C LEJIBIM [TOKa3aTeIEM.

BrimosHsTe TOXIECTBEHHBIE npeoOpa3oBaHUs
palMOHAIBHBIX BBIPa)KEHUI HAa OCHOBE MpaBWI JAEHCTBUUI
HaJ MHOTOYJIECHAMH U adreOpandecKuMu APoOsSMU.
PackmanpiBath KBaApaTHBIN TPEXUIEH HA MHOXKHUTEIH.

[Ipumensatr  npeoOpa3oBaHUs BBIPOKECHUI JUIA
pelIeHusT pa3IMYHBIX 3a1a4 U3 MaTeMaTUKH, CMEXHBIX
MIPEAMETOB, U3 PEATBHON IIPAKTUKH.



Ypasnenus u nepasencmea

- Pewars  nuHeHHBIE,  KBajgpaTHbBIE  ypaBHEHUSA U
palMOHaIbHbIE YPAaBHEHUS, CBOIALIMECS K HUM, CHCTEMBI
JIBYX YPAaBHEHMH C IByMs IIEPEMEHHBIMU.

- IlpoBomuTh mnpoOCTEHIINE UCCIECIOBAHUS YPAaBHCHUU W
CUCTEM ypaBHEHUM, B TOM YHCIE C NPUMEHEHUEM
rpaduueckux mpeacTaBieHUN (yCTaHABIMBATh, UMEET JIH
YPaBHEHUE WJIM CUCTEMA YPAaBHEHMI PEILLICHHUs], €CIIN UMEET,
TO CKOJIBKO, H TIP.).

- llepexomuth OT ciaoBecHON (GOPMYTUPOBKH 3a7aud K €&
anreOpanyeckod MOJIENM C  IOMOIIBIO  COCTABIICHHS
YPaBHEHUS WM CUCTEMbI YPaBHEHUN, UHTEPIIPETUPOBATH B
COOTBETCTBUM € KOHTEKCTOM  33Jayd  ITOJIY4CHHBIN
pe3ynbTar.

— IlpuMeHaTp  CBOWCTBA  YHUCIOBBIX  HEPaBEHCTB s
CpPaBHEHHUs, OLIEHKHW; pellaTh JIMHEHHbIE HEPaBEHCTBA C
OJIHOUM TIEPEeMEHHON M WX CUCTEMBI; JaBaTh TI'padUUeCKyro
WUIFOCTPALIMKD  MHOKECTBA  PEUICHUM  HEpPaBEHCTBA,
CHUCTEMBI HEPABEHCTB.

Dyukyuu

IloHnMaTh M HCMONIB30BaTh (PYHKLIMOHAIbHbIE MOHATHS U
A3BIK (TEPMMHBI, CUMBOJIMYECKHE O003HAUEHUs); ONpeNeNiTh
3HaYeHUEe (QYHKIHMM IO 3HAYEHHWIO apryMEHTa; OINpeAeNsiTh
cBoiicTBa pyHKIMM 110 €€ rpaduky.

CtpouTth rpaduKu IeMEeHTapHbIX QyHKIMN Bugay =kK/X,y =X,

y = X%, yJ= X,y = |x|; onuceBaTH CBOWCTBA YHCIOBON
¢byHkmu 1o e€ rpaduky.
9xnacc

Yucna u eviuucnenusn

CpaBHMBaTP M YNOPSJIOYMBAaTH  palMOHAIbHBIE U
MpPPALMOHAIIBHBIE YHCIIA.

BeimonuaTe apudmernyeckue ACHCTBUS C palMOHAIBHBIMU
YUCJIAMM, COYeTasT YCTHbIE M IHCbMEHHBIE  IPHUEMBI,
BBIIIOJIHATH BBIYUCIICHUS ¢ UPPALMOHAIBHBIMU YHACIAMU.
Haxonute 3HaueHWs cTeneHed ¢ LEeNbIMH MOKa3aTeasiMU U
KOpHEH; BBIYUCIIATH 3HAYECHUS YHCIIOBBIX BBIPAXKCHUM.
OxpyryisTh AEUCTBUTEIBHBIE YHNCIA, BBIIOJIHATH MPUKHUIKY



pe3ynbTaTa BBIYUCIEHUH, OLEHKY YMCIIOBBIX BBIPAKECHHH.

Ypaenenuﬂ U HepaeseHncmea

Pemarp sMHeliHbIE M KBaJpaTHbIE ypaBHEHUS, ypaBHEHUS,
CBOJAIIUECS K HHM, mpocTeime JIpOOHO-
palOHaIbHbIE yPAaBHEHUS.

Pemate cucremsl [BYX JIMHEHMHBIX YPAaBHEHUH C JBYMs
IIEPEMEHHBIMHU M CUCTEMBI JBYX YPaBHEHUH, B KOTOPBIX OJHO
YPaBHEHUE HE SIBJISIETCS JTMHENHBIM.

Pemate TekcTOBBIE 3aauu  aireOpanyeckUM CIIOCOOOM C
[IOMOUIbI0 COCTaBJICHUSI YPAaBHEHHUS WIM CHUCTEMBI JIBYX
YPAaBHEHHUH C IBYMS IIEPEMEHHBIMH.

[IpoBOaNTH MpOCTENIINE UCCIIEIOBAHNS YPABHEHUNW U CHCTEM
YpaBHEHH, B TOM 4YHCIIE C NPUMEHEHHEM TIpapuuecKux
IpeJCTaBIeHUN (yCTaHaBIMBaTh, MUMEET JIM ypaBHEHHE WM
CUCTEMA YpPAaBHEHMI pEUICHUS, €CIM UMEET, TO CKOJIBKO, H
p.).

Pemarp  cucTeMbl  JIMHEHHBIX  HEPAaBEHCTB,  CUCTEMBI
HEPABEHCTB,  BKIIOYAKOLIME  KBAJpaTHOE  HEPABEHCTBO;
n300pakaTh pELIEHHE CUCTEMbl HEPAaBEHCTB HA YHCIOBOMH
MIPSIMOM, 3aIMCHIBATh PEIICHHUE C TOMOIIBIO CUMBOJIOB.
Hcnonws30BaTh HEpaBEHCTBA IPU PEIICHUM Pa3IMYHBIX 3a7ad.

Dyukyuu

Pacnosnasaiho  pynkyuu  uzyuennvix  6uoos. Ilokasvieamo
cxemamudecku pacnoiodcenue Ha KOOPOUHAMHOU NAOCKOCHU
epagpuxos Pymxyuii euda: y = kx, y = kx + b, y =xk , y = ax?
+bx+c,y= X3, y =X,Y=1x1B 3aBUCUMOCTH OT 3HAYCHUI
K03((HULIMEHTOB; ONMUCHIBATH CBOMCTBA (PYHKIIHMA.
Crpoutb u  u300paxkaTb  CXEMaTH4YeCKd  TpaduKu
KBaJIpaTUYHBIX byHKIMH, OIMCHIBATh CBOICTBa
KBaJIpaTUYHBIX (QYHKIUH MO UX rpaduxam.
Pacnio3naBate  KkBajgpatuuHylo ¢QyHKIMIO 10  (opmyie,
MPUBOJIUTh MPUMEPHI KBAAPATUUHBIX (YHKIHMHA U3 peasbHOU
KHU3HH, PU3NKU, TEOMETPUH.

Apugpmemuueckan u 2eomempuueckas npozpeccuu
PacniosHaBath  apu(METHUYECKYHO U  T'€OMETPHYUECKYIO
MIPOTPECCUU TIPU Pa3HBIX CITOCO0AX 3aaHusl.



BbINONHATE BBIYMCIEHHUS C HUCHOJIb30BaHUEM (OpMyT N-ro
4jieHa apu(QMETHYEeCKOl M TeOMETPUYECKOH MpOorpeccuii,
CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh wiIeHBl MOCJIEIOBATEIBHOCTH TOYKAMHM Ha
KOOPJAMHATHOM INIOCKOCTH.

Pemate 3a/1auy, CBS3aHHBIC c YU CJIOBBIMU
[IOCJIEIOBATEIbHOCTSAMU, B TOM YHCIE  3aJa4d U3 pPeajbHOU
KHU3HM  (C  HCIOJIB30BAaHMEM  KalbKyJATOpa,  LU(POBBIX
TEXHOJIOTUM).



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA (IO I'OJAM OBYYEHMUA)
7 xaace ( 102 u)

TIPaKTHUKH.
IIpu3Haku nenumMocTy,
pa3noKeHUsT HA MHOXKHTEITH
HaTypaTbHBIXUNCE.

Peanbubie 3aBucumoctu.IIpsamas
u obpaTHas
MPOMOPIIMOHATEHOCTH

NpHUEMBI BbIYMCIEHUS 3HAYEHMI TPOOHBIX
BbIPaXKeHUH, COepKATIMXOOBIKHOBEHHbIE 1
JIeCATHYHbIE APOOH: 3aMEeHSITh TIPH
HEO0OXO0MMOCTH JICCSITUYHYIO APOOb
OOBIKHOBEHHOH M OOBIKHOBEHHYIO JIECATHIHOM.
IIpuBoauTs BhIpakeHHe K GhopMe Hanbosee
y10OHOI 1U1s BEIYHMCIICHUH, MPeoGpa3oBbIBATH
ApOOHbIE BBIPAMKEHNS HA YMHOXEHUE U
JIENICHHNE JECATUIHBIX ApOo0el K AEHCTBUIM C
1ensIMH yrcnaMi. [IpuBOAUTH YHCIOBEIE U
OyKBEHHBIE IPUMEPHI CTEIEHU C HATYPATbHBIM

Ha3Banmne DJIeKTPOHHbIE
pa3aena OcHoOBHOe coiepKkaHue OcHOBHBIE BU/IbI (undpoBbie
(Tembl) JeATeJbHOCTH oOpa3oBarteJib
(qucao o0yyaromuxcst HbIE pecypchl)
4acoB)
Yucga ITonsTHE palMOHAIBLHOIOYUCIIA. CucreMaTu3upoBaTh M 000ramaTh 3HAHUS 3anosHseTcs
" Apudmernaeckrue 1eHCTBHS ¢ 00 OOBIKHOBEHHBIX M JECATUYHBIXIPOOSIX. 1o Mepe
BBIUMMCJICHY | PAWMOHAIBHBIMH YHCTAMH. CpaBHUBATB H YNOPSII0OYHBATh APO0H, H3yueHust
a CpaBHeHHe, Y0P 10 HBAHHE npeoOpa3oBbIBast IPH HEOOXOJUMOCTH MaTepuaa

° panmoHaNbHBIX uncen. CTeneHs JIECSITUYHBIE JpOoOU B OOBIKHOBEHHBIE,
Paunonann C HATYPATBHBIMIOKA3aTEIEM. OOBIKHOBEHHBIE B ICCATHYHBIC, B YACTHOCTH B
HbI€ YMCIA | Pemepye OCHOBHBIX 3amau Ha | OCCKOHEUHYIO JECATHYHYIO APOOH.
(25 v) APO6H, MPOLEHTH U3 peampHoii | IIPHMEHSITH pasHOOGpasHbie CHOCOOLI H




moKasareseM, OObICH:I 3HAUYCHUS OCHOBAHUS
CTETIEHH U NIOKa3aTeNs CTeNEeHU, HaXOAUTh
3HaueHMs cTeneHeii puma a" (a— moboe
palMoHaIbHOE YUCIIO0, N — HATYypaJIbHOE YUCIIO).
IonumaTh cMbIca 3amucH OOJBIINX YHCET C
MIOMOIIBIO AECATUYHBIX APOOEH U CTeNeHel yucia
10, NpUMEHSTh UX B PEAIbHBIX CUTYaIHsIX.
[TpuMeHATH IPU3HAKK ACTUMOCTH, Pa3I0KeHUS Ha
MHOXHTEIH HaTypaJIbHbIX YUCEIL.

Pemats 3a1a4uu Ha 4acTH, MPOICHTHL,
MIPOIOPLIMH, Ha HAX0XAeHUEe Apoou (IPOIIeHTa) OT
BEJIMYMHBI U BEIUNYMHEI 10 € 1pobu (IIPOLEeHTY),
JipoOu (MpoLIeHTa), KOTOPBIA COCTABIISET OJTHA
BeIU4MHA OT Apyroi. IlpuBoaurs, pazdupars,
OIIEHUBATD PA3IMYHBIC PEIICHUS, 3AIICH
PEIICHII TeKCTOBBIX 3a/1a4.

Pacno3naBath ¥ 00BSICHATH, ONIUPASICh HA
OTIpeNieNIeHUs], TPSMO MPONOPIIHOHATBHEIC H
00paTHO MPOTIOPLUHUOHATBHEIC 3aBHCUMOCTH
MEXy BEIHIMHAMH; MPHBOIUTH MPUMEPbI STHX
3aBHCHUMOCTEH U3 pEaTbHOTO MUPA, U3 JPYTUX
y4eOHBIX IPEAMETOB.

PemaTh NpakTHKO-OpPHEHTHPOBAHHBIE 321241
Ha Jpo0H, MPOLIEHTHI, NPSMYIO H 00paTHYIO
MPOTIOPIHMOHATBHOCTH, TPOMOPIIHH.




Auaredpaunuec
KHe
BbIpasKeHUs

(274)

BykBeHHBIE BBIpKCHHSI.
Ilepemennsie. JlomycTuMele
3HAYCHUS TIepeMEHHBIX. DOpMyIIHI.

IIpeobpa3oBanne OyKBEHHBIX
BBIPAKEHUH, PACKPBITHE CKOOOK
U TMIPUBEICHHUE MOT00HBIX
claracMbiXx.

CBoOIiCTBa CTCIICHHU C
HATypaJIbHBIM ITOKa3aTeIICM.
Mmuorounensl. ClioxxeHHe,
BEIYUTAHUE, YMHOKECHUE
MHOT'OUJICHOB.

DOopMyIBI COKPAIIEHHOTO
yMHOXKeHUs. Pa3noxxenne
MHOT'OYJICHOB HAa MHOXXUTCIIN

OBuagers anreOpandecKoil TEPMHHOIOTHEH 1
CHUMBOJIMKOH, IPUMEHSATH €€ B Ipolecce

0CBOEHUS y4yeOHOT0 MaTepHaa.

HaxoanThb 3Ha4eHNst OYKBEHHBIX BBIpaKCHHUI
IIPH 33JaHHBIX 3HAUCHUSAX OYKB; BBITIOJIHSITH
BBIYHCIICHUS 10 (OpPMyJIIaM.

BbInoiHATH Tpeo0pa3oBaHust LETOT0
BBIPAKECHUS] B MHOTOWICH NTPHUBEACHIEM
MOZOOHBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.
BbInoHATH YMHOKEHHE OTHOWIEHA Ha
MHOTI'OYJICH 1 MHOI'o4JICHa Ha MHOT'OYJICH,
NPUMEHSTH (OPMYJIBI KBaJIpaTa CyMMBI U
KBaJipaTa pa3HOCTH.

OcyumecTBIATh pa3jioKeHHe MHOT04JICHOB Ha
MHOXHTENH ITyTEM BBIHECEHHUS 3a CKOOKHI
00111er0 MHOXKUTEIS, IPUMEHEHUs (GopMyITbl
pasHOCTH KBaJpaToB, (HOpMyI COKpAIIEHHOTO
YMHOXEHHUSL.

[IpumensiTbnpeodpazoBaHue MHOT04J1€HOB
JUISL pEILICHNUST pa3JInYHbIX 33/1a4 W3MaTeMaTHKH,
CMEXXHBIX NPEIMETOB, U3 peaIbHON IMPAKTUKU.
3HAKOMHUTBCH C HCTOPUEH Pa3BUTUSA

MaTEMaTHuKMU.

3anoansiercs
1o Mepe
H3ydeHust
MaTepuaia




YpaBHeHus u
HepaBeHCTBA
(20 u)

YpaBHenue, pasuiia
mpeoOpa3oBaHus ypaBHEHUS,
PaBHOCWIIBHOCTH YPABHEHHUI.

JIuneiiHOE ypaBHEHUE C OJHOU
[IEPEMEHHOM, peLleHHe
JIMHENHBIX YPaBHEHUH.
Pemenue 3ama4y  cnoMoOIbIO
YpaBHEHUI.

JIuneitHoe ypaBHEHUE C IBYMs
MIEPEMEHHBIMH U €T0 rpaduK.
CucteMa IByXJIMHEHHBIX
YPaBHEHHUH C ABYMs
nepeMeHHbIMU. Perenne cucrem
ypaBHEHUH CIIOCOO0M
IOJICTAHOBKH

Pemars nuHeliHOE ypaBHEHHUE C OJAHON
NIEPEMEHHOM, IPUMEHsIS TPABHJIa IEPEX0a OT
HCXOJHOTO YPaBHEHHS K PABHOCHIBHOMY €MY
6onee mpocroro Buaa. IIpoBepsTh, ABIACTCS TN
KOHKPETHOE YHCIIO KOPHEM YPABHEHHUS.
IMon0upaTs MpUMepHI Iap YuCel,
SIBIISIOIIMXCSI PEILICHUEM JINHEITHOTO YpaBHEHUs
C IByMsI IEPEMEHHBIMH.

CTpouTh B KOOPAMHATHOH TIIOCKOCTH rpaduK
JIUHEHHOTO ypaBHEHHUS C IByMSANEPEMEHHBIMUY;
0JIB3YSCh Tpad KoM, MPUBOAUTH MPUMePbI
pellIeHNs ypaBHEHHS.

HaxoauThb pemieHue cUCTEMBI IBYyX

JIMHENHBIX YpaBHEHUH ¢ IBYMS

MEPEMEHHBIMH.

CocTaBiiThb M peliaTh ypaBHEHUE WU
CHCTEMY YpaBHEHHH 110 YCIOBUIO 3a1a4H,
UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4yy [0JIY4YECHHbIN pe3ynbTar.

3amoHsieTcsA
1o Mepe
H3y4eHust
MaTepuaia




Koopaunar
bl M
rpaguxu.
DOyHKIUHA
(24 v)

KoopaunaTa Touku Ha NpsSMOH.
YucnoBble MPOMEKYTKH.
PaccrostHne Mexmy aByMst
TOYKaMH KOOPJIUHATHOM TPSIMOiA.
IIpssmoyronpHas cucrema
KOOpJMHAT Ha INIOCKOCTH.
[Tpumeps! rpaduKoB, 3aAaHHBIX
¢dopmynamu. Ytenne rpaduKoB
peabHBIX 3aBUCHUMOCTEH.
[Monsitue pynkunu. 'paduk
¢yukimu. CoiicTBa QyHKIMIA.
JIunetinas gpynkmus. [ToctpoeHne
rpaduka THHEHHOW (YHKITUH.

I'paduk pynxumn y =1 x |

HN3o00paxkaTh HA KOOPAUHATHOM MPSIMOUN TOUYKH,
COOTBETCTBYIOIINE 3aJaHHBIM KOOpAUHATAM,
JIy4d, OTPE3KU,MHTEPBAJIbl; 3aMUChIBATh UX Ha
anreOpanvdeckoM s3bIKeE.

OrMevaTh B KOOPAMHATHOM MJIOCKOCTH TOYKU
10 33JIaHHBIM KOOPIHHATAM; CTPOUTH TPadUKH
HECJIOXKHBIX 3aBUCUMOCTEH, 3aJaHHbIX (GOpMyIaMH,
BTOM YHCJIC C IIOMOIIIBIO ITUPPOBBIX JTabopaTopuii.

IIpuMeHsiTh, H3y4yaTh NPeuMyllecTBa,
HHTEepHpeTHpPoBaTh rpaguyecKuii cnocod
MIPEACTAaBICHUS U aHAJIN3a Pa3HOOOpa3HON
KM3HEHHOU MH(pOpMAIHH.

OcBanBathb MoHATHE (QYHKINH, OBJIA/IeBaTh
(YHKIMOHATEHON TEPMHHOIIOTHEH.

Pacno3naBath quHeitHywo ¢pynkuuio Y = kx + b,
ONUCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT
3Ha4YeHUH KodpduureHToB k u b.

Crpouts rpaduku THHESHHON PYHKINH,
¢yakmn y = I x 1.

Hcnosb3oBaTs nupoBbIe pecypesl A
OCTpOeHUS IrpaduKoB (PYHKIHHA U H3YICHHS UX
cBoicTB. [IpuBOANUTE IPUMEPHI TMHENHBIX
3aBHCHUMOCTEH B peaJbHBIX IpoIeccax u
SBIICHUSX

3amoHsieTcsA
1o Mepe
H3ydeHHsl
MaTepHaJia




IloBTOpEeHU
en

00001eHNE
(69)

[ToBTOpEHUE OCHOBHBIX
MOHATUI M METOJIOB Kypca
7 xiacca, 0000IIeHre 3HAHUI

Bp10uparTh, NpMMeHATh, OLIECHUBATH CIIOCO0BI
CpaBHEHHS YHCEJN, BEIYUCICHUN, TPeoOpa3oBaHUi
BBIPAKEHUH, PELIECHUsI ypaBHEHUM.
Ocy1mecTBAATH CAMOKOHTPOJIb BBITIOITHAEMBIX
JefcTBUI HCaMOIIPOBEPKY pe3yabTaTa
BBIYHCIICHUH, TPe0Opa3oBaHu, TOCTPOCHUH.
PemiaTs 3a1a4n U3 peajibHOM KM3HH,
MNPUMEHATH MaTECMATUUCCKNUEC 3HAHUA IJIL
peuenus 3a1a4 U3 ApYrux IpeaMeToB.

PemiaTte TekcTOBBIE 3a/a4M, CPAaBHUBATD,
BBIOMPATH CIIOCOOBI PELICHHUS 3a1aUH

3amoHsieTcsA
1o Mepe
H3y4eHust
MaTepuaia




8 xmacc ( 102 u)

Apupmernueckuit
KBaJIpaTHBIN KOPEHb.
VYpaBHenue Buja X2 = a.
CaoiicTBa apudmMeTHIecKnX
KBaJIpaTHBIX KOPHEH.
[TpeobpazoBanue
YHCTIOBBIX BBIPAKCHUN

U IECATHYHBIMU JIPOOSIMHU.

CpaBHMBATB U YHOPSIA0YHBATH

palMoHaNbHBIE M HppalOHANbHBIE YHCIA,
3aMUCaHHbIE C TTOMOIIbIO KBAJAPATHBIX KOPHEH.
WccrenoBarh ypaBHeHHE X° = @, HAXOIUTh
TOYHBIE ¥ PUOIMKEHHBIE KOpHU npu & > 0.
HccaenoBarh cBOiiCTBA KBaIpaTHBIX KOPHEH,
MIPOBOJISl UUCIIOBBIE IKCIIEPUMEHTHI C

HCIIOJIB30BaHUECM KAIIBKYJISATOPa (KOMIIBIOTEPA).
Jloka3bIBaTh CBOMCTBA apu(hMETHICCKIX

Ha3Ban DJIeKTPOHHbBIE

ue OcHoBHOE coaepikaHue OcHoBHBIE BHU/1bI (III/I(l)pOBLIe

pa3naeia AeSITeJIbHOCTH 00y4Yaromuxcs o0pa3oBareib

(TeMbl) HbI€

Kypca pecypcm)

(umncao

4acoB)

Yucaa M| KsagpaTHbIN KOPEHb U3YHCIIA. @opMyIHPOBATH ONpeIeeHHe KBaJPaTHOTO 3anoJiHseTCA

BbIuMciienn | [Ionitue 06 uppauuonaibHoM KOpHs U3 4Kcia, apupMeTHIeckoro ksaapartsoro [0 Mepe

ai. qHCIIe. KOpHS U3YYCHUA
JlecsiTHUHbIC IPHOIIHIKCHUS :

KBanparusl VPPALHMOHATBHBIX THCE IpumeHsATH ONepanyio H3BICYCHNS KBagpaTHOro MaTepHaa

e D ————— KODHSI M3 YHCIIA, HCHOJIB3YS IpU

KOPHH CpaBHeHHE JeHCTBUTENILHBIX HEOOXOTUMOCTH KAJILKYIATOP.

(15 u) qmcelL. OueHnBaTh KBaJPaTHbIC KOPHH LEIBIMHU YHCIAMH




KBaZIpaTHBIX KOPHEH; IPUMEHTH UX IS
peoOpa30BaHUs BBIPAKCHUH.

BoinoHATH Mpeodpa3oBaHusA BEIPAKCHUH,
COJIepaKAIINX KBaJpaTHbIe KOPHU. BripakaTsb
NIepeMEHHbIE U3 TEOMETPUIECKUX U (HU3HIECKUX
(bopmy.

BbruncasTe 3HaUeHHs BEIPRKEHUH, COaepKAILIUX
KBaJIpaTHbIC KOPHHM, HCTIONIB3YsI IPUHEOOX0IMMOCTH
KaJIbKYJISATOP.

Hcnosb30BaTh B X0/1€ pPELICHU 3a/1a4
SJIeMEHTapHbIE NPEICTABICHNS, CBI3aHHEIC C
TIPUOIMKEHHBIMY 3HAUCHUSAME BEJINYNH.

3HAKOMUTBLCA C HCTOPHENH Pa3BUTHS MaTEMAaTHUKU

Umuciaa n
BBLIYHCJICHUS
Crenens ¢
HeJbIM
nmoKa3arejieM
(79)

CranmapTHas 3amuch

urcia. PazmMepbr 00beKTOB
OKpY’Karomero Mupa (oT
RIIEMEHTAPHBIX YaCTHIL 0
KOCMHYECKHX 00BEKTOB),

T TEIBHOCTH TIPOLIECCOB B
okpyxatoriem mupe. CBoicTBa
CTETIEHU C IeJIBIM [TOKa3aTeIeM

Cremnens ¢ LOECJIBIM ITOKa3aTCJICM.

DopMyJIMPOBATH OMpe/ieSieHHe CTETICHHU C 1IETbIM
mokazareneM. [IpeacTaBasTh 3anuch OOIBINNX
¥ MaJIbIX YHUCeJ B CTAaHIApPTHOM BHJIC.
CpaBHUBATH YHCJIA M BeJIMYMHbI, 3AITUCAHHBIE C
HCIO0JIb30BaHueM crermeHu 10.

Hcnoab30BaTh 3aNUCh YHCeJ B CTAHAAPTHOM
BHJIC JUTS BEIPAXKECHUSIPA3MEPOB O0BEKTOB,
JUIMTEJILHOCTU MPOLIECCOB B OKPYXKAIOIIEM MHUPE.
DopMyJINPOBATH, 3AIUCHIBATDH B
CHMBOJINYECKOH (hopMe 1 HILTIOCTPHPOBATH
NMpuMepaMu CBOICTBA CTEIEHU C LIETbIM
ToKa3aTesieM.

3amoHsieTcs
no mepe
U3ydeHust
MaTepuasa




IIpuMeHATH CBOIiCTBA CTCIICHH TSI
peoOpa3oBaHus BRIPAKEHHUI, COASPIKAIINX
CTETICHH C IIENIBIM II0Ka3aTelIeM.

BbINOHATD AEfCTBHSI C YHCIAMH, 3aIINCAHHBIMU
B CTaHIapTHOM BHUJC (yMHOXKEHHUE, IEIICHHUE,
BO3BC/ICHHE B CTCTICHD)

Auredopan
YyecKue
BbIpaKeH
usl
KBagparn
blil
TPEXUJIeH
(59)

KBanpaTHbiii TpéxuiieH.
Pa3niosxeHue xBapaTHOro
TPEXWICHA HA MHOXKUTEIU

Pacno3naBathb KBagpaTHBIN TPEXUIIEH,
YCTaHaBJIMUBATh BO3MOKHOCTh €0

Pa3NoKEeHUsI Ha MHOKUTEIIH.

PackiaabiBaTh Ha MHOKUTEJIN KBaJpaTHBIN
TPEXUWIEH C HEOTPHUIIATEIHLHBIM TUCKPUMUHAHTOM.

3amoHsieTcsA
1o Mepe
H3ydeHust
MaTepuasa




Aunreopa
HyecKue
BbIpaiKe
HHS.
Auredp
amvecK
ast
ApoOb

(159)

Anrebpandeckas 1po0Ob.
JonycTumble 3HaYEHUSI
NIEPEMEHHBIX, BXOIIINX B
anreOpan4ecKue BHIPaKCHHS.
OCHOBHOE CBOWCTBO
anreOpandeckoit Tpoou.
Coxparenne 1pooei.
CnoxeHue, BEIYMTAHKE,
YMHO)KCHHUE U JIeTICHHE
anreOpandeckux apooeit.
IIpeoOpa3oBaHue BEIpaKCHU,
coJieprKalux ajiredOpanueckue
Ipodu

3anmuceIBaTh anre6panqec1<1/1e BbIpaXXCHUA.
Haxoautn 00J1acTh OIPCACIICHNA pAllMOHAIIBHOI'O
BBIPDAXKCHUA. BbInoHATH YUCTIOBEIS IOACTaHOBKH
1 BBIYUCIATDH 3HAYCHHUC ,HpO6I/I, B TOM YHCJIC C

MOMOIIBIO KalbKYJISTOpA.

®opMyJIMpOBaTh OCHOBHOE CBOMICTBO
anreOpandeckoil 1pobu U NPUMEHSATh €ro Ul
npeoOpa3oBaHust APOOEH.

BoInoTHATH IelicTBHUS C areOpanyecKuMu
apoosivu. [IpumensaTs mpeoOpazoBaHus
BBIPAKEHUH IS pEeLICHUS 3a1ad.

Bsipa:kaTh nepemMeHHbIe H3QopMyn (pr3nIecKuX,
reOMETPUYECKHX, OMUCHIBAIOIINXOBITOBBIC
CHUTYyaIlHN)

3amoHsieTcs
o mepe
U3ydeHust
MaTepuaa




YpaBHeHus
"
HEePaBeHCTB
a.
KBaaparubi
e
yYpPaBHeHHS
(15 4)

KBagpaTHOe ypaBHEHUe.
HenonHoe kBagpaTHOE
YpaBHEHHE.

dopMysia KOpHEN KBaJIpaTHOIO
YPaBHEHHS.

Teopema Buera.

Pemenue ypaBueHui,
CBOJIAIINXCS K KBaIPATHBIM.
[Ipocteiimue apo6HO -
paloHaIbHbIC YPABHEHHUSL.
Pemenne TekcToOBBIX 3a1a4 C
MOMOILBIO KBaJPaTHBIX
YpaBHEHU

Pacno3HaBaTh KBajpaTHbIC ypaBHEHHUS.
3anuceiBaTh GopMyJTy KOpHEH KBaJpaTHOTO
YpaBHEHHUS; pelIaTh KBA/IPATHbIC YPABHCHHA —
TIOJIHBIE U HETIOJIHBIE.

IIpoBoauTh npocreiimue UccjaeJ0BaHU

KBaJpaTHBIX YPaBHEHUH.

Pemarp ypaBHeHHs, CBOISIINECS K
KBaJIpaTHBIM, C TIOMOIILIO TPe00pa30BaHUi U
3aMEHOH EPEMEHHOM.

Hao0Ju101aTh M AHAJIM3UPOBATD CBSI3b MEKIY
KOpHSIMH ¥ KO3(h(pUIMEeHTaMH KBAJAPATHOTO
YpaBHEHHUS.

®opmyaupoBaTh TeopeMy Buera, a Takxe
00paTHYIO TeOpEMyY, IPUMEHSITH ITH TEOPEMBI IS
peIeHus 3a1au.

Pemiath TekcToBbIE 32/1a4H aJredpanyeckKum
€IMOCOO0OM: TIEpEXOIUTh OT CIIOBECHOMN
(OpPMYIHPOBKHU YCIIOBHS 3a/1a4u K
ayredpanvdeckoi MOIeNH IyTéM COCTaBICHUS
YpaBHEHMs; pemiaTh COCTABJICHHOE YPABHEHHE;
HMHTEPIPETHUPOBATh PE3YIIbTAT.

3HAKOMUTBHCA C HCTOPHEH Pa3BUTHUS alreOps

3amoHsieTcsA
1o Mepe
H3y4eHust
MaTepuaia




'YpaBHeHus
1]
HepaBeHCTB
a.

Cucremsl
YPaBHEHH
(13 u)

JIuneitHoe ypaBHEHUE C IBYMs
NIepeMEHHBIMH, ero rpauk,
IIPUMEPBI PELICHUs] YpaBHEHUH B
LEJIBIX YUCIIaX.

Pewenne cucrem aByx
JIMHENHBIX YPaBHEHUH ¢ IBYMS
nepeMeHHbIMU. [Ipumepst
pEIIeHHs] CUCTEM HETMHENHBIX
YPaBHEHMH C IByMs
MIePEMCHHBIMH.

I'padmueckast nHTEpIIpETaLINSI
YpaBHEHHUS C IByMs
MIEPEMEHHBIMH M CHCTEM
YPaBHEHUH C IByMs
MIEPEMEHHBIMH.

Pewenue TekcroBbIx3agau ¢

IIOMOIIIBIO CUCTEM ypaBHeHI/Iﬁ

Pacno3HaBatrh JMHEHHBIE ypaBHEHUS C

JBYMs IEPEMEHHBIMH.

Ctpouts rpaduK TMHEWHBIX ypaBHEHHUH, B TOM
YycIie HCIOJIb3Ysl HH(POBBIE pecypChl.
Pa3znmuark napasuienbHble U NepeceKarouecs
IIPSIMBIE MO UX YPAaBHEHMSIM.

Pemate cuctembl JBYX JTMHEWHBIX YPAaBHEHUH C
JBYMs IEpEMEHHBIMU MOJICTAHOBKON U
CJIOKECHHUEM.

Pemarh npocreiline CUCTEMBI, B KOTOPBIX OJIHO
13 ypaBHEHUI HE SBIISETCS TUHEHHBIM.
IIpuBoautrs rpadguyecKyl0 HHTEPIpPETALUI0
pelleHusl YpaBHEHUS C IBYyMs IEPEMEHHBIMU H
CHCTEM YPaBHEHHH C JByMs NEPEMEHHBIMH.
Pemath TekcToBBIE 32/1a4H AITeOpPanIecKUM

crocoooM

3amoHsieTcsA
1o Mepe
H3y4eHust
MaTepuaia




YpaBHeHusi| ucnoseic HepaBeHCTBA M HX @DopMy.IUPOBATH CBOMCTBA YUCIOBBIX 3anmosiHseTcs
" cHBoﬁCTBa. } HEPaBEHCTB, HILTIOCTPHPOBATh HX Ha o Mepe
€PaBEHCTBO C OJHOM KOOPJMHATHON TPSIMOH, 10Ka3bIBATh
HEPaABECHCT p . . P p A U3YYCHUA
nepeMeHHON. JIuneitnble anreOpandecKu. aTepHaia
. HEPaBEHCTBA C OJHOI IIpumeHsiTb CcBOMCTBA HEPABEHCTB B XOJE Matepuai
HepaBeHCT MEPEMEHHON U UXPELICHHE. peuIcHMs 3a7a4.
Ba ( 12 4) CHcTeMbI TMHEWHBIX Pemiatrs nuHeliHble HepaBeHCTBA C OJHOU
HEPaBEHCTB C OJIHOM NepeMEHHOM, N300pakaTh pelieHre HepaBeHCTBA
MEPEMEHHOMN U UX pELICHHE. Ha YHUCIIOBOM IIPSIMOM.
N300paxeHne pereHums Pemathb cucteMbl TMHEHHBIX HEPAaBEHCTB,
JIMHEHHOr0 HEepaBeHCTBA U UX N300pakaTh PEIICHUE CHCTEMBl HEPABCHCTB Ha
CHCTEM Ha YHCIOBOH MPAMOI YHUCJIOBOU NPSIMOM
DOyHKIN ITonsarue pynkuuu. O61acTh Hcnosb3oBaTh QyHKIIMOHATIHHYIO 3amoJaHsIeTcs
. OMpENENCHNS W MHOXKECTBO TEPMUHOJIOTHIO U CUMBOJTHKY. 5 110 Mepe
3HAa4CHUH (YHKIIUH. Bbruncasite  3HaueHHMsi (QYHKIMH, 3aIaHHBIX
OcHoBH . N3y4eHUs!
CriocoObI 3aanust (OyHKITHA. (dbopmyrnamu (Ipu HEOOXOAUMOCTH HCITOIB30BATh
b1¢ KaJbKYJISTOP); COCTABJSTH Ta0IUIbI 3HAYEHUH Marepuaia
NMOHATUSA (bYHKLII/II/I.
(5w
DOYyHKIUH. I'paduk pynknnm. CtpouTts 1o ToukaMm rpadpuku GyHKINi. 3anmoJHAeTCA
YucyioBbie CaolicTBa (hYHKIINH, X OnuceIBaTh CBONCTBA (PYHKIMH HA OCHOBE €€ Mo Mepe
byHkuun oToOpakeHHe Ha rpapuke rpaugecKoro mpeaCcTaBICHNUS. M3ydeHust
(94) YreHne U NOCTPOEHHE Hcnosib30BaTh PYHKIHOHAIBLHYIO MaTepHaia

rpaduKoB QyHKITHIA.
[Tpumeps! rpadukoB

TePMHHOJIOTHIO H CHMBOJIHKY.
HceaenoBars npumeps! rpadukos,




(hyHKIHH, OTpaKarOIIIX
peabHbIE TPOIIECCHI.
DyHKIMY, OIUCHIBAIOLINE
MIPSIMYTO B 00paTHYIO
MPONOPIMOHANIBHBIE

3aBUCHUMOCTHU, UX Fpa(l)I/IKI/I.

['uniep6ora.

I'paduk pyHkumm y = x2.
OyHKIMU Yy = X2, y = X3,
y=x,y=Ix1];
rpaduyecKoe pereHne
YpaBHEHHI U CHCTEM
YpaBHEHUH

OTPaKAIOIINX pEaNIbHBIE MIPOLECCHI U
sprenus. [IpuBoAMTHL NpUMeEpbI IPOLECCOB U
SIBIIEHUH C 3alaHHBIMH CBOMCTBAMH.
Hcnoub30BaTh KOMIBIOTEPHBIE TPOTPAMMBL

JUISL TOCTpOeHUst rpadukoB QyHKIUH 1

H3y4YeHHS UX CBOICTB.

Haxoaurhb ¢ noMoumbi0 rpagpuka QyHKUUHA
3Ha4YCHUE OJHOM U3 paccMaTpUBAEMBbIX

BEJTMYUH 10 3HAYEHUIO APYTOM.

B HecnoxkHBIX CIydasx BbIPaKaTh

(opmysoit  3aBUCHMMOCTB  MeKAY
BCJIMYHHAMM.

OnucepiBaTh XapakTep U3MEHEHUS OJJHOM
BEJIMYHMHBI B 3aBUCUMOCTH OT U3MEHEHHUS APYron
Pacno3HaBaTh BUBI H3y4aeMBbIX (QYHKITUH.
IToxa3bIBaTH cXeMaTH4YeCKH MOJIOKECHNE HA
KOOPJMHATHOHN TIIOCKOCTH TPa(UKOB (YHKIHH
BUJA: Yy = X2,y = X3,

y=x,y=IxL

Hcnoub3oBaTh GyHKIHOHAIBHO - rpaguyecKHe
NpeCcTaBJIeHHS IS PEIICHUS U UCCIICTOBAHHS
YPaBHEHHUI U CUCTEM YPaBHEHMM.

IIpumMeHsaTh HMPPOBBIE pecypehl IS TOCTPOSHUS
rpauKoB QyHKITHIA




IloBTOpEeHU
en

00001IEHHE
(69)

[ToBTOpEHUE OCHOBHBIX
MOHATUI U METOJIOB KypCOB 7 H
8 kiaccos, 00001IeHNE 3HAHUIT

Bbi0upaTh, IPUMEHATDH, OLIEHUBATH CIOCOObI
CpaBHEHUs YHCEJl, BEIYUCICHHH, TpeoOpa3oBaHuii
BBIPAKEHUH, PELIEHUS YpPaBHEHUM.

Ocy1ecTBIATE CAMOKOHTPOJIb BBITIOITHAEMBIX
JeHcTBUI U cCaMONPOBEPKY pe3ybTara
BBIUUCIICHUH, IPe00pa30BaHMA, IIOCTPOCHHUH.
PemiaTs 3a1aun U3 peajbHON KU3HH,
MIPUMEHATh MaTEMAaTHUECKHUE 3HAHUS JJISI PELICHUS
3aja4 U3 APYTUX NPEIMETOB.

PemaTh TexcToOBbIE 32/1a4H, CDABHUBATH,
BBIOMPATh CIIOCOOBI PEIICHNUS 3a/1a9l

3amoHsieTcsA
1o Mepe
H3y4eHust
MaTepuaia




9 kuacc ( 102 v)

COOTBETCTBUE MEXKTY
MHOKECTBOM JIEHCTBUTEIBHBIX
YHUCENI U MHOXKECTBOM TOYEK
KOOPJUHATHOM IIPSIMOH.
CpaBHeHUE TeHCTBUTENBHBIX
qucell, apuMeTHIecKue
JIEHCTBUS C IEHCTBUTEIBHBIMU
yucnamu. [Ipubmmkénnoe
3HaYEHHUE BEJIMYUHBI, TOYHOCTh
npubnmkenusi. OKpyrieHue

N300pakaTh AeilicTBUTEJbHbIE YHCIA TOUKAMHU
KOOPJIMHATHON NPSIMOH.

3anuchIBaTh, CPABHUBATH U YHIOPSAA0YUBATH
elicTBUTEILHBIE YUCIIA.

BBINOJIHATH, COUETas YCTHBIC U TMCHbMEHHBIE
MpUEMBI, apUPMETUICCKAC TCHCTBHS C
[PallMOHAJILHBIMU YHUCJIAMU; HAXOAUTH 3HAYEHHUS
cTeleHel ¢ LEeJbIMU [10Ka3aTesIMU U KOPHEH;
BBIYUCSITH 3HAYEHUSI YUCIOBBIX BHIPAKECHUH.

HOJIy‘-Il/ITb MpeACTABJICHUC O 3HAYNMMOCTHU

HasBan DJIeKTPOHHbBbIE
ue OcHOBHOe coepKkaHue OcHoBHbIE BHIbI (undpoBbie
pasaeiia OEeATECJIbHOCTHU 06p330B3TeJIB
(TembI) o0yuarouuxcst HbIEe
Kypca pecypchl)
(umciio
4acoB)
Yucia u PaunoHnanbHbIe uncna, PaszsuBarthb npeacraBjaceHust 0 Yucjaax: oT 3aAM0OJIHAETCS
BLIYMC/IeHN | MPPALMOHATIbHbIC YiCIIa, IMHOXKECTBA HATYPAJbHBIX YHCEI 10 MHOKECTBA 110 Mepe
KOHEYHEIE ¥ OECKOHEUHBIE MEHCTBUTENBHBIX YHCET.

i. 6u. MHOkeCcTBO |O3HAKOMMTLCSI C BO3MOXHOCTEBIO IIPEICTABICHUS U3YyHECHUS

. JICCATHYHBIE APOOH pen
JledcTBUTEN NeHCTBUTENBHBIX YUCEIT; MeCTBUTENHHOTO YNCIIa KaK OECKOHEUHOMH MaTepuaJaa
bHbIE JIEHCTBUTENHLHBIE YHCIIa KaK MeCATHYHOM APOOH, MPUMEHSITh JIeCATUIHBIE
qmcJIa OeCKOHEeUHbIE IECATHYHbIE APOOH. [PUOIMKEHHSI PAHOHATIBHBIX U HPPALIMOHAIBHBIX
(9 u) B3auMHO 0HO3HAYHOE YHUCEIL.




gucen. [Ipukuaka u oneHka
PE3yJIbTATOB BBIYHUCICHUN

MEACTBUTENBHBIX YUCET B MPAKTUYECKOM
MeATeIbHOCTH YEJIOBEKa.

IAHAJIM3MPOBATH U 1€JaTh BHIBOABI O TOUHOCTH
MPUOIMKEHUS TEHCTBUTENEHOTO YHCTIA TIPH PEIICHUH
Bagadq.

OKpyrasTh JeHCTBUTENbHBIC YUCIIA, BBIMOIHATD
MPUKHUIKY Pe3yIbTaTa BEIYHUCICHUI, OLIEHKY
BHAUYEHUH YHCIOBBIX BHIPAKEHUH.

3HAKOMUTBLCS ¢ UCTOPHEi Pa3BUTHSI MATEMaTUKU

YpaBHeHUs
u
HEPaBEHCTB
a.
'YpaBHeHUs
c OHOM
nepeMeHHO
i (14 u)

JIuneitHoe ypaBHEHUeE.

Pewienne ypaBHEHUH, CBOASAIIMXCS
K TuHEeHBIM. KBanpaTHoe
YpaBHEHHUE.

Pemienue ypaBHeHH,CBOASIINXCA K
KBaIpaTHBIM. bUKBaspaTHBIE
ypaBHeHus. [ [pumeps! perenus
YPaBHEHUI TPETbEH U 4ETBEPTOU
CTETIeHEeN pa3yioKeHUEM Ha
MHOXuTeNH. Permenue 1poOHO -
palMOHAJIBbHBIX YPABHEHUH.

Pemenne TeKCTOBBIX 337124
areOpan4ecKuM METOIOM

OcBauBaTth, 3aI0MHHATH U NPUMEHATH
rpaguyecKue MeTOAbI IPH PEIICHUN YPaBHEHUH,
HEPaBEHCTB U MX CHCTEM.

Pacno3HaBaTh 11ebIe ¥ JPOOHbBIC ypaBHEHHUS.
PemiaTs JinHelHbIe M KBaJpaTHbIE YPAaBHEHMS,
YpaBHEHHUS, CBOJISIIIINECS K HUM, TIPOCTeine ApoOHO
-palMOHAJIbHBIC YPaBHCHUA.

IIpenjaraTh BO3MOXHBIE CLIOCOOBI PELICHUS
TEKCTOBBIX 33/1a4, 00CYKAATH UX M peliaTh
TEKCTOBBIE 33/1a41 Pa3HbIMU CIIOCO0aMU.

3HAKOMHTHCS C HCTOpI/IEﬁ Pa3BUTHA MaTCMAaTUKH.

3amoHsieTcs
1o Mepe
H3ydeHust
MaTepuasa




'YpaBHeHUs
"
HEPaBEeHCTB
a.

Cucrembl

YPaBHEHU I
(14 4)

JIuneilHoe ypaBHEHHE C JBYMS
[epEeMEHHBIMHU 1 €ro rpaduk.
CucteMa AByX JTMHEHHBIX
YpaBHEHUH C JABYMs
[EpPEMEHHBIMU U €€ pellIeHue.

Pewenne cucrem AByx
YpaBHEHMI, OTHO U3 KOTOPBIX
JIMHEIHOE, a Ipyroe — BTOPOH
crenenu. [ padudeckas
WHTEPIIPETALHS CHCTEMBI
YpaBHEHHH C IBYMsI
rnepeMeHHbIMU. PenieHue
TEKCTOBBIX 3a7a4
aredpanveckuM Crocooom

OcBauBarhb " NPUMEHSATh TIPUEMBI
peIIeHHs CUCTEMBI IBYX JTMHEHHBIX ypaBHEHUI

C IByMsI IEPEMEHHBIMU U CHCTEMBI JIBYX ypaBHEHHUH,
B KOTOPBIX OJTHO YpaBHEHUE HE SBISIETCS JIMHEHHBIM.
Hcnonb30BaTh PyHKIMOHAIBHO - rpadyecKue
[IpEJCTABICHUS Ul pPellleHusl U HCCIeJOBAHUSA
YPaBHEHHUH U CCTEM.

AHAJIM3MPOBATH TEKCTHI 3aa4, pelaTh Ux
aJredpandecKuM CrIocoOOM: MepexXoAuTh OT
CJIOBECHOM (hOPMYJIMPOBKH YCIIOBHSA 33/1a4H K
aredpanIeckoi MOAEN IMyTEM COCTaBIICHHS
CHCTEMBI yPaBHEHHH; peliaTh COCTABICHHYIO
CUCTEMY ypaBHEHUU; UHTEPIIPETUPOBATh PE3YibTaT.
3HAKOMHUTBCS ¢ HCTOPUEN Pa3BUTHS MaTEMAaTUKU

3anoaHsiercs
1no Mepe
H3ydeHUsI
MaTepuaia




YpaBHeHust
"
HepPaBeHCTB
a.
Hepagencr
Ba (16 1)

UucnoBble HEPABEHCTBA HUX
CBOMCTBA.

JInHelinble HEpaBeHCTBA €
OJIHOH NEPEMEHHOU U UX
pelLieHue.

CucteMbl TUHEHHBIX HEPABEHCTB
C OJITHOM IIEPEMEHHOU U UX
pemenue. KBagpatHele

HEPaBeHCTBA M HX PEIICHHUE.
I'pamueckas nHTEpHIpETALUS
HEpaBEHCTB U CHCTEM
HEPaBEHCTB C JBYM:I
HepEeMEHHBIMU

YuraThb, 3aNIUCHIBATH, IOHUMATD,
HHTepPNPeTHPOBATh HEPABEHCTBA; HCIIOIb30BaTh
CHMBOJIUKY ¥ TEPMHHOJIOTHIO.

BbInosiHATH TpeoOpa3oBaHus HEPABEHCTB,
HCIOJIb30BATh /I TPeoOpa30oBaHUs CBOHCTBA
YHUCIIOBBIX HEPABEHCTB.

Pacno3naBarth JMHEIHbIE U KBaJApaTHbIE
HepaBeHCTBA. PemaTh TMHEHHBIC HEPABESHCTBA,
CHCTEMBI JTMHEHHBIX HEPABEHCTB, CHCTEMBI
HEpaBEHCTB, BKJIFOUAIOIINX KBAIPATHOE
HEpaBEHCTBO, U PEIIaTh UX; 00CYKIATh
TIOJTyYCHHBIC PEIIICHUS.

H300pakaTh perieHne HEPaBEHCTBA U CHCTEMBI
HEpaBEHCTB Ha YHCIIOBOH MPSMOH, 3aMMCHIBATH
penieHre ¢ TOMOIIbIO CHMBOJIOB.

PemaTh kBajipaTHbIE HEPABEHCTBA, UCTIONB3YsI
rpaduueckue npeacrapicHus. OCBauBaTh H
NMPUMEHSITh HEPABEHCTBA MPHU PELICHUH
pa3anH1>1x 3aga4, B TOM 4YHUCJIC HpaKTI/IKO-
OpI/IeHTI/IpOBaHHI)IX

3amoHsieTcs
o mepe
W3ydeHus!
MaTepuaa




DyHKI
un
(16u)

KBanparnunast pyHkums,eé
rpaduK 1 CBOWCTBA.
[Tapabona, KoopANHATHI
BEPIIMHBI 1apadoJIbl, OCh
CUMMETPHH TapaboIbL.
CreneHHbIC (DYHKITUH C
HaTypaJIbHBIMHU
MOKAa3aTesIMu 2 U 3,1X
rpadMKy ¥ CBOHCTBA.

I'paduku QyHKIHiis:
y=kx,y=kx+b, y=k/'x,
y = ax2,

y=ax3,y=x,y=1xI

Pacno3naBaTh BUABI H3Y9aeMBIX (DYHKITHI;
WJIIOCTPHPOBATH CXeMaTH4YeCKH,00bSICHATH
pacrosioXeHne Ha KOOPANHATHOM IIIOCKOCTH
rpadukoB ¢yukumit Buma: y =kx,y = kx + b, y
=kix, y=ax}, y=ax,y =x,y=Ilx1s
3aBHCHMOCTH OT 3HaYCHHUN K03 PUITHEHTOB;
OIUCHIBATH X CBOMCTBA.

Pacno3naBaTh KBaJ[paTHYHYI0 QYHKIIHIO

o hopmyIe:

IpuBoanThs NpuMepbI

KBaJIPAaTHYHBIX 32aBHCUMOCTEN U3 peajbHOU
JKU3HH, (PU3UKU, TCOMETPHUH.

BeisgBasATh 1 06001aTH 0COOCHHOCTH TpaduKa
KBaJpaTUYHOW QYHKINHU y = ax2 + bx + c.
CtpouTsh U n300paxaTh cXeMaTHYECKH
rpaduky KBapaTHYHBIX QYHKIUH,

3aJaHHBIX (POPMYJIaMH BUA y = ax2,
y=ax2+q,y=a(Xx +p)2,y=ax2 + bx +c.
AHaJIN3MPOBATH U IPUMEHATH CBOICTBA
M3YYCHHBIX (QYHKIMH JUIS UX TTOCTPOCHHS,

B TOM YHCJIE C TIOMOIIBIO IU(POBBIX PECYPCOB

3amoHsieTcsA
1o Mepe
H3y4eHust
MaTepuaia




YucjioBble
nmocJie0BaT
€JIbHOCTH
(15 v)

ITonsTHe YncI0BOI
MOCJIEA0BATEILHOCTH.

3agaHue NOCIe0BaTEIbHOCTU
PEKypPpEeHTHOH (hopMyInoii n
(hopmysioii n-ro wieHa.
Apudmernueckas u
reoMeTpHyecKas Iporpeccuu.
DopMyJIbl N-TO YJIECHA
apuMeTHIECKO 1
reOMETPUUECKON POTrpeccuil,

CYMMBI IEPBLIX N YJICHOB.

N3o6pakeHne 4ICHOB
apu(PMETHUSCKON U
reOMETPUUECKOH IPOrpeccuii
TOYKaMH Ha KOOPJUHATHON
10CKOCTH. JIMHEHHBI 1

DKCTIOHEHITUATBHBIN POCT.
C110KHbI€ MPOLIEHTHI

OcBauBatp H NMPUMEHATH HHIICKCHBIE
0003HaueHHMsI, CTPONThpPeYeBbIe

BBICKA3BIBAHMA C UCIIOIE30BAaHIEM
TEPMHUHOJIOT'MH, CBSI3aHHOMW C MOHSITHEM
MOCJIE/I0BATEIILHOCTH.

AnanuzupoBarthb GopmyJiy N-TO YlIeHA
MOCJIE/IOBATENILHOCTU MJIM PEKYPPEHTHYIO
(hopMyJTy M BBIYHCIIATH YJICHBI
MOCTIeIOBATEIEHOCTEH, 3aJaHHBIX STUMH
dhopmynamu.

YceranaBauBaTh 3aKOHOMEPHOCTDH B TOCTPOSHUU
MOCJIEIOBATEIIEHOCTH, €CIIN BHIITMCAHEI TIEPBHIC
HECKOJIBKO €€ 4JICHOB.

Pacno3naBaTh apuMeTHUECKYIO U
TEOMETPUIECKYIO IIPOTPECCHH TIPH PA3HBIX
croco0ax 3afaHusl.

PemaTp 3a1aum ¢ ucnosnb3oBaHueM GOpMyI1 n-ro
4iieHa apu(pMeTHIECKON U TeOMeTPUIECKOM
IIPOrPECCUl, CYMMBI IIEPBBIX N WIECHOB.
H3006paxkaTh wWieHbI [10CIEA0BATENILHOCTH
TOYKaMH Ha KOOPAWHATHOH IIOCKOCTH.
PaccmaTpuBaTh NpUMeEpPHI POLIECCOB U SIBJICHUI
13 peAJIbHOM JKU3HH, WIITIOCTPUPYIOIINE U3MEHEHNE
B aprU(METHIECKOH POrPECcCHH, B TEOMETPUIECKON
nporpeccuu; n300paxkaTb COOTBETCTBYIOIINE
3aBUCUMOCTH TpadUICCKH.

PemaTp 3a1a4m, CBsI3aHHBIC C YUCIIOBBIMU

3amoHsieTcsA
1o Mepe
H3y4eHust
MaTepuaia




MIOCTIEIOBATENEHOCTSIMH, B TOM YHCIIC 3a7a9H U3
pearbHOM KU3HU C UCTIONB30BaHIEM IH(PPOBHIX
TEXHOJIOTHH (3JIEKTPOHHBIX Tabuu1L, TpaduuecKoro
KaJbKyJISATOpa U T.I1.).

Pematp 3a1a4u Ha CJI0KHBIE MPOUEHTHI, B TOM
Yuclie 3a7]aui U3 peabHOM MpaKkTUKU (C
WCIIONBE30BaHUEM KaJIbKYJIATOPA).

3HAKOMUTHCS ¢ HCTOPUEH PAa3BUTHSI MATEMATHKH.

IToBTOpEHN
¢,
00001meHMe,
cHUCTeMaTH3
anus
3naHuii (18

4)

Yucsia ¥ BLIYHCJIEHHS (3aIUCh,
CpaBHEHUeE, JICHCTBUS C
JICUCTBUTEIILHBIMU YUCIAMH,
YKCJIOBas TPsMast; MPOICHTHI,
OTHOIIIEHHUS, TPOTIOPIIH;
OKpYTJICHHE, TPUOIIMKEHHE,
OIICHKA; PEIICHUE TEKCTOBBIX
3ama4 apuhMETHICCKUM
CIocoooM)

Anrebpanueckue BHIPAKEHUS
(npeodpazoBanue
aredpanvdecKnx BhIPaKEHUMH,

JIOTTyCTUMBIC 3HAYCHUS)

OyHKINH (IOCTPOCHUE, CBOMCTBA
M3yYEeHHBIX (QYHKIHH;
rpaudeckoe pereHue
YpaBHEHHI U UX CUCTEM)

OnepupoBaTh NOHATUSIMH: MHOXECTBO,
MOZIMHOXECTBO, OTIEPAIIX Hal MHOXKECTBAMH;
HCIIO0Jb30BATh rpaduyeckoe npecTaBjieHHe
MHOXECTB JJISl ONIHCAHUS PEaIbHBIX MPOIECCOB U
SIBJICHUH, TIPY PEIICHUH 3a/1ad U3 JPYTHX yu4eOHBIX
MIPEIMETOB.

AKTyaau3upoBaTh TEPMUHOJIOTHIO 1 OCHOBHBIE
JIefCTBUS, CBSI3aHHBIE C YUCIIAMU: HATypallbHOE
YHCII0, TPOCTOE M COCTAaBHOE YHCIA, 1ETUMOCTh
HaTypajabHbIX YHCEI, IPU3HAKYU JIEIIUMOCTH, LIEJI0E
YHCII0, MOAYJIb YKCIIa, OOBIKHOBEHHAS 1
JIeCSITUYHAs APOOH, CTAaHAAPTHBIN B YUCIIa,
apu(pMeTHYECKUI KBaPATHBIH KOPEHb.

BoinoyHATSH AeiicTBUS, CPABHMBATH "
YHOPSII0UMBATH YHCIIa, TPEACTABIIATH YNCIA Ha
KOOPJMHATHON NPSMOM, OKPYTJISITh YUCIIA;
BBITIOJTHATE TIPUKUJIKY M OIIEHKY pe3yyibTaTa
BBIYHUCIICHUH.

3amosiHsIeTCsA
1o Mepe
H3y4eHust
MaTepHaJia




PemaTh TeKCTOBbIE 3a]a4U apUPMETHICCKAM
CIocoOoM.

PemaTh npakTuYecKne 3aa4M, CoepKaIie
MPOIICHTHI, IOJIU, YaCTH, BEIPAKAFOIIUC
3aBUCHMOCTH: CKOPOCTh — BPEMsi — PacCTOSIHHE,
[[eHa — KOJMYECTBO— CTOMMOCTb, 00BEM pabOTHI
— BpeMsI — IPOM3BOIUTEIBHOCTD TPY/Ia.

Pa3oupars peanbHble ;KU3HEHHbIE CUTYALlUH,
(opMyUpoBaTh UX Ha A3bIKE MATEMAaTHUKH,
HaxXOJUTb PECHICHUE, IPUMCHSIA MaTeMaTHYCCKUM

anmnapaT, HHTEpIPETUPOBATh PE3YIbTaT.

OnepupoBaTh NOHATUSIMMH: CTETICHB C LIEJIbIM
ToKazaTesieM, apu(h)MEeTHIECKII KBaIpaTHbIA
KOpPEHb, MHOTOYJIEH, ajreOpandeckas 1poos,
TOXJIECTBO.

BbINoJIHATH OCHOBHBIE eiCTBHSI: BBITOIHATD
pacuérTel o hopMysiam, Npeodpa3oBbIBATh IETIbIC,

JIPOOHO - pallMOHAIBHBIE BBIPAYKSHUS U BBIPAKEHHS
C KOPHSIMH, peaJu30BbIBATh Pa3JioiKeHHe
MHOro4/1eHa Ha MHOXKHUTEJIH, B TOM YHUCIIE C
UCIIOJIb30BaHHEM (POPMYIT Pa3HOCTH KBA/IPATOB U
KBaJ[paTa CyMMBbI H Pa3HOCTH; HAXOAUTh
AONYCTHMBbIe 3HAYeHHUsI epeMeHHbIX [T
JIpoOHO-pallMOHAJILHBIX BBIPAKCHHUH, KOpPHEH.




MoaennpoBaTh C TOMOIIBIO (OPMYT peaTbHbIC
MIPOLIECCHI U SIBIICHMUSL.

OmnepupoBaTh NOHATHAMHU: QYHKIHSA, TpaduK
(yHKIMH, HyTH QYHKIMH, TPOMEKYTKH 3HAKOB
MOCTOSIHCTBA, TIPOMEKYTKH BO3PACTAHMUS,
yOBIBaHMSA, HANOOJIbIIIEE 1 HANMEHBIIIEE 3HAYCHUS
(hyHKIHH.

AHaJIN3MPOBAThH, CPABHUBATH, 00CYKIATH
cBOMCTBA (PYHKIMH, CTPOUTH MX IPaAPHKH.

OnepupoBaTh MOHATHAMHU: IIPSIMast
HPONOPIHOHATBHOCTD, 0OpaTHAs
MPONOPIMOHAIBHOCTD, JIMHEIHAs QyHKIuS,
KBagpaTuyHas QpyHKIW, mapadoia, runepooa.

HUcnoan3oBaTh rpaduKu ISl ONIpeIeeHUs
CBOMCTB, NMPOIECCOB M 3aBUCUMOCTEH, TSI peIIeHUS
337124 U3 JIpyrux Y4eOHBIX IPEAMETOB U pPeasbHOM
KHU3HHA; MOJIEJMPOBATH C TIOMOIIBIO IPahKOB
peanbHBIe TPOIECCHI U SBICHUS.

Bripa:kath ¢opMyJIaMu 3aBUCUMOCTH MEXIY
BEITMYMHAMU.




PABOYAS INPOI'PAMMAYYEBHOTI'O

KYPCA «'EOMETPUS».
7-9 KJIACCBbI

HEJIM U3YYEHMA YYEBHOI'O KYPCA

«MareMaTHKy yXe 3aTeéM y4uTb HaJ0, 4YTO OHAa yM B IOPSAJOK
NPUBOJIUTY», — MHCAT BEIUKUA PYCCKUA y4YeHbIM Muxaui
BacuibeBud JIoMoHOCOB. 11 B 5TOM COCTOMUT OJHA U3 ABYX LEJIEH
o0y4yeHMs] TeOMEeTpUM KaK COCTAaBHOW 4YacTH MaTeMaTHKH B
HIKoJie. JTOM 1LEeIuM COOTBETCTBYET JOKas3aTellbHas JIMHUS
npenojaBanus reomerpuu. Creays HpeicTaBIeHHON paboueit
porpaMMe, HauMHasi ¢ CeIbMOIo Kjacca Ha ypOKax reoOMEeTpUuu
00yYaroIuicsl yYuTCsl MPOBOAUTH JI0KA3aTENIbHbIE PACCYXICHMUS,
CTPOUTH JIOTMYECKHE YMO3aKJIIOUEHUS, JOKa3blBaThb HCTHUHHBIE
YTBEPKACHUSL U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IIPOBOJUTH
paccyXAeHHusT «OT IPOTUBHOIO», OTJIMYaThb CBOICTBa OT
IPU3HAKOB, (OpMyIUpoBaTh OOpaTHbBIE YTBEPXKACHUS. YUEHUK,
OBJIQJICBIIMI UCKYCCTBOM paccyKJaTh, OyAeT IPUMEHATh €ro U B
oKkpyxaromerd xu3Hu. Kak numcan reomerp u negaror Hrops
®enopoBuy lllapeiruH, «1r0AbMH, MOHMMAIOIIMMHU, YTO TaKOe
JI0Ka3aTeNbCTBO, TPYIHO U 1a)KE€ HEBO3MOYKHO MAHUITYJINPOBATHY.
N B 3TOM cOCTOMT Ba’kHOE BOCIIUTATENbHOE 3HAUEHHUE M3YUEHUs
TEOMETPHH, NPUCYIIEE UMEHHO OTEUECTBEHHON MaTEeMaTHYECKON
mikosie. Bmecre ¢ Tem aBTOpHI MPOrpaMMbl IPEIOCTEPEraroT
yUUTENs OT W3JIMIIHEro (opMaln3Ma, OCOOCHHO B OTHOLIEHUH
HayaJl 1 OCHOBaHMU reomerpuu. @panHny3ckuil marematuk JKax
JlbenoHe mo 3TOMy MOBOXY BBICKa3aycid Tak: «YTo Kacaercs
JEIMKaTHON MpoOJeMbl BBEJCHHUS «AKCHOM», TO MHE Ka)KeTc,
YTO Ha NEPBbIX NOpax HYKHO BOOOIE H30erarb MPOU3HOCUTH
caMo 370 ¢ia0Bo. C Ipyrou *e CTOPOHBI, HE CIEAYeT YIYyCKaTh HU
OJIHOM BO3MOXHOCTH J1aBaTh IPUMEPHI JIOTUUECKUX 3aKIFOUECHUH,
KOTOpBIE Kyla B OoJpIIed Mepe, ueM HJess aKCHOM, SIBIISIFOTCS
VUCTUHHBIMU U €JUHCTBEHHBIMU [BUTATEISIMH MaTEMAaTHUYECKOTO
MBILLUTCHUSI.

Bropoii  menbio  u3yyeHUss  IeOMETPHH SBIIETCS
UCIIOJIBb30BaHUE €€ KaK MHCTPYMEHTAa IPU PELIEHUU Kak
MaTeMaTUYeCKUX, TaK U MPAKTUYECKUX 3a/lay, BCTPEUAIOLIUXCS B
peasnbHOM kn3HU. OKOHUMBIIMN KypC T€OMETPUHU IIKOJBHUK



JOJDKEH OBITh B COCTOSIHUM ONPEACTUTh T'€OMETPUYECKYIO
¢urypy, onucarb ClIOBaMH JaHHBIM YepTEXK MU PUCYHOK, HAUTH
IUIOIA/b 3€MEJIbHOIO Y4acTKa, pACCUUTaTh HEOOXOAUMYIO AJIUHY
OINITOBOJIOKOHHOTO KaOessi Min TpeOyeMble pa3Mephl rapaxka s
aBTOMOOWJIA. DTOMY COOTBETCTBYET BTOpasl, BBIYUCIMTENbHAs
JUHUS B W3YYEHMM I'€OMETpUU B IKoje. /laHHas mpakTudeckas
JUHUS SBJSIETCS HE MEHee BaxHOU, yem nepBad. Emé Ilnaton
OpeanuchiBal, 4ToObl «rpaxaane [IpekpacHoro ropoma HU B
KOEM Cllyyae He OCTaBJISJIM I'€OMETPHIO, BElb HEMaJOBAKHO
Jaxe I0004YHOe €€ NpPUMEHEHHE — B BOEHHOM Jiele Ja,
BIIPOYEM, U BO BCEX HAayKaX — JJIS JIyYLIEro MX YCBOEHHS: Mbl
Belb 3HAeM, Kakasg OECKOHEYHAas pa3HUIlA CYIIECTBYET MEXIY
YeJIOBEKOM IPUYACTHBIM K T'€OMETPUM U HENpUYacTHbIM». Jlns

9TOI0 YUUTCIIIO PEKOMCHAYCTCA HOI[6I/IpaTI) 3aJa4uu
IMMPAKTUYCCKOI'0 XapaKTepa A pacCMaTpuBACMbIX TEM, YYUTH
JIeTeH CTPOUTH MAaTEMAaTHYCCKHUEC MOACIN PCAJIbHBIX

JKU3HEHHBIX CHUTYyallud, MPOBOJUTH BBIYUCICHHUS WM OILECHUBATh
aJIeKBaTHOCTh  IIOJIyYEHHOTO pe3ynbrara. KpailHe  BaxkHO
nom4YEpKUBaTh CBSA3M TEOMETPUU C JPYTUMH IpeIMeTami,
MOTHUBHPOBATh HCIIOJIb30BATh OIPEAEICHUSI T'€OMETPUUYECKUX
buryp u MoOHATHH, IEMOHCTPUPOBATH MPUMEHEHHUE MOJYUYEHHBIX
yMeHU# B (U3UKE U TEXHUKE. DTU CBsI3U HanboJsee SIPKO BHUIHBI B
teMax «Bekrtopb», «TpuroHomerpuyeckue COOTHOIIEHUS»,
«Meron xoopaunat u «Teopema [ludaropay.

MECTO YYEBHOI'O KYPCA B YUEBHOM IIVIAHE

CornacHo yueObHOMY miaHy B /—9 Kjaccax uM3ydaeTcs y4eOHbIH
Kypc «l'eoMeTpusi», KOTOPBIA BKJIIOYAET CIIEIYIOIIHE OCHOBHBIE
pasznensl conepxkanus: «l'eomerpuueckue  QUIYpHI U HX
CBOWCTBaY, «lI3MepeHHe TeOMETPUYECKHX BEIHYMH», a TaKkKe
«JlekapToBBl ~ KOOpAMHATBl HA  IUIOCKOCTU»,  «BekTops»,
«JIBmxenus miockocti» n «IIpeodpazoBanus momgoOus».

VYueOHBIM TIaH MpeaycMaTpUBAeT HU3YYEHHE TEOMETPUM Ha
0a30BOM YpOBHE, WMCXOJ1 M3 He MeHee 68 ydeOHBIX 4YacoB B
yueOHOM TOJy, BCEro 3a TpH rojma oOyueHuss — He MmeHee 204
YacoB.



COJEP)KAHUE VYYEBHOI'O KYPCA ({10 TI'OJAM
OBYYEHMUA)

7 Kjacc

Hauvanpnele nonatus reomerpun. Toduka, mpsmas, OTPE3OK,
ayd. Yrou. Buael yrinoB. BepTukanbHble U CMEXKHBIEC YIVIBL
buccexrpuca yrna. Jlomanas, muoroyronasHuk. IlapamienasHocts
U TIEPIEHANKYISIPHOCT IPSIMBbIX.

Cummerpuunble  (uryppl. OCHOBHBIE CBOHCTBa OCEBOH
cummeTpuu. [IpruMepsl CUMMETPUHN B OKPYKaIOILIEM MUDE.

OcCHOBHBIE ITOCTPOEHHSI C TMOMOILBIO LUPKYJISl W JMHEUKH.
Tpeyronsauk. BeicoTa, Meanana, OMCCEKTpHCa, X CBOWCTBA.
PaBHOOeApeHHBII u PaBHOCTOPOHHUI TPEYIrOJbHUKH.
HepaBeHcTBO TpeyronbHuKa.

CpoiicTBa M NpU3HAKU PaBHOOEAPEHHOI'O TPEYrojJbHHKA.
[Tpu3Haky paBeHCTBA TPEYTOJILHUKOB.

CBolicTBa U NMPU3HAKU MapajlieNbHbIX OpsMbIX. CymMMa YIiioB
TpeyrojbHUKa. BHElIHNE yriibl TpeyrojibHUKA.

IIpssMOyTONIBHBIN TPEYTOJIbHUK. CBoiicTBO MEJIUaHbI
IPSIMOYTOJIBHOTO TPEYrOJIbHUKA, MPOBEACHHON K TMIIOTEHY3€.
[IpuzHaku  paBeHCTBa  HPSIMOYTOJIBHBIX  TPEYIrOJbHHUKOB.
[TpstMOyTONBHBIN TPEYTOJIBHUK C yriioM B 30°.

HepaBeHcTBa B reoMeTpuH: HEPABEHCTBO TPEYroOJIbHUKA,
HEpaBEHCTBO O JJIMHE JIOMAaHOW, TeopemMa O OoyblIeM yrie u
OosbIIel CTOPOHE TpeyrojibHUKA. lleprneHauKynsp U HaKJIOHHas.
I'eomeTpuyeckoe MeCcTO TOYEK. buccekrpuca yriia u cepeAMHHBIN
HEPIEHANKYIISAP K OTPE3KY KaK T€OMETPUYSCKHUE MECTA TOUYEK.

OKpy’XHOCTb W Kpyr, XOpJa W JuMaMeTp, HX CBOWCTBa.
B3anMHOe pacnosiokeHue OKpYyXHOCTH M npsimoil. KacarenbHas
U ceKymass K OKpyXHOcTH. OKpYXHOCTb, BIIMCAaHHas B YIOJ.
Bnmcannas n onncanHas OKPYXHOCTH TPECYTOJIbHUKA.

& Kiacc
Yersipéxyronpuuku. [lapamienorpaMM, ero IpuU3HAKA U
CBOﬁCTBa. qaCTHBIe cnyan/I HapaJ'IJ'IeJ'IOTpaMMOB

(MpsAAMOYTOJIBHUK, poOMO, KBaJpaT), UX MPHU3HAKK U CBOMCTBA.
Tpaneuus, paBHOOOKas Tpamemnusi, €€ CBOICTBa W IPHU3HAKH.
[IpssMoyronbHas Tpanemus.
Meron yaBoeHuss Meauanbl. LleHTpanbHas CUMMeETpHS.
Teopema Paneca u Teopema 0 IPONOPLUOHAIBHBIX OTPE3Kax.
Cpennue nMHMM TpeyroJbHMKa M Tpanenuu. LleHTp Mmacc



TPEyrOJIbHUKA.

[TogoGue TpeyroabHUKOB, KO3 dunuentT noaodus. [Tpusznaku
noJ00UsT TPEYTONIBHUKOB. [IpuMeHeHne 1mogoous Mpu perieHu
MPAKTUYECKHX 3a7ad.

CgoiicTBa 1utomaaeii reomerpudeckux ¢uryp. @opmysnsl ams
IUIONIA/IM TPEYTOJIbHUKA, MapalijieiorpaMmma, poM0Oa U Tpamneru.
OTHoOIIIEHNUE TUIOMACH MOT00HBIX QUTYP.

Brruucnenue miomaneil TpeyroJbHUKOB U MHOTOYTOJILHUKOB
Ha KJIeTyaToi Oymare.

Teopema Iludaropa. Ilpumenenune teopemsl [ludaropa mpu
peIIeHNH PAKTHYECKUX 3a/1a4.

CuHyCc, KOCHHYC, TaHIE€HC OCTpPOro yIjla MpsSMOYIOJIbHOTO
TpeyroiabHuka. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
Tpuronomerpuyeckue ¢pyHkiuu yrios B 30°, 45° u 60°.

Brivcannbie U IIEHTpalbHbBIE YIJIbl, YTOJI MEXKIY KacaTeabHOU U
XopAoh. Yribl MEXIy XOpJaMd M CeKylIMMH. BrucaHHbIe U
OINMCAHHbIE YEThIPEXYrOJbHUKU. B3auMHOE pacnoyioskeHue IByX
okpyxHocteil. Kacanue okpyxknocrteil. OO0mue kacareinbHbIE K
JIBYM OKPY>KHOCTSIM.

9 kiacc

Cunyc, kocunyc, Tanrec yriaoB ot 0 go 180°. OcHoBHOe
TPUTOHOMETPHUUECKOE TOXK1eCTBO. DOPMYIIbI IPUBEACHHUS.

Pemenne tpeyronpHukoB. Teopema KOCMHYCOB U Teopema

CHUHYCOB. PelleHne NpakTUYeCKUX 3aJad C HCIOJb30BaHUEM

TEOpPEMbl KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeoOpazoBanne momobusi. IlomoOue  COOTBETCTBEHHBIX
JJIEMEHTOB.

Teopema o0 TmpOU3BEAEHUM OTPE3KOB XOpJ, TEOPEMBI O
IPOU3BEIEHUU OTPE3KOB CEKYIIMX, TeopeMa O KBajpare
KacaTeJIbHOM.

BekTop, nnuHa (MOAY/b) BEKTOpA, COHAIIPABIEHHBIE BEKTOPHI,
IIPOTUBOIOJIOXKHO HAlpPaBICHHBIE BEKTOPbI, KOJUIMHEAPHOCTb
BEKTOPOB, PABEHCTBO BEKTOPOB, OMNEpallMHd HaJ BEKTOpPaMHU.
Pa3znoxxeHne BekTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopanuatrel Bektopa. CKansipHOE HPOU3BEACHUE BEKTOPOB,
IIPUMEHEHHUE AJI HaX0KJIEHUs AJIMH U YIJIOB.

JlexapToBbl KOOpAMHATBI HA IJIOCKOCTH. Y PaBHEHMSI IPSIMON U
OKPYXKHOCTM B KOOpPAMHATAX, IEPECEUEHUE OKPYKHOCTEH U
npsiMbIX. MeToJ1 KOOpAMHAT U €ro NIPUMEHEHHE.

[IpaBuibHBIE ~ MHOTOYTOJBHHMKU.  J[JIMHA ~ OKPYKHOCTH.



I'panycHas m panmaHHas Mepa yIVIa, BBIYMCIEHUE [UIMH JIyT
oKpyxkHocTel. [Inomans kpyra, cekropa, CerMeHTa.

JIBIDKEHUSI TUIOCKOCTH M BHYTPEHHHME CHUMMETPHH (QUTYp
(onemeHTapHble mpexacraBieHus). [lapamnensHblii  nepeHoc.
[ToBopor.



[UJIAHUPYEMBIE ~ IIPEJAMETHBIE PE3YJIbTATBI
OCBOEHMSI PABOYEl MPOTPAMMBI KYPCA (ITO TOJIAM
OBYUEHMUST)

OcBoenne yuebHoro kypca «l'eomerpusi» Ha  ypOBHE

OCHOBHOTO  00miero o0pa3oBaHusi JIOJDKHO  OOecreunBaTh
JMOCTHKEHUE  CIEAYIOMUX  MPEAMETHBIX  00pa30BaTEIbHBIX
pe3yJIbTaTOB:

7 kjaace

1. Pacmo3HaBaTh W3y4YEHHbIE T'€OMETPUYECKUE (UTYPHI,
OIpeNeJIATh HX B3aUMHOE pAaCIOJIOKEHHE, H300pakaTh
reoMeTpruecKue (UTYpHI; BBIIOJHATH YEPTEXKH IO
YCIOBUIO 3ajauyu. [3mepArs JMHEHHBIE M YIJIOBBIE
BEJIMYUHBI. PemaTe 3a1aun Ha BBIYHMCICHHUE JUIMH OTPE3KOB
U BEJIMYUH YTJIOB.

2. Jlenatb rpyOyl0 OLICHKY JMHEMHBIX M YIVIOBBIX BEJIUYHH
IIPEAMETOB B PEAJbHOM KU3HM, Pa3MEpPOB IPUPOIHBIX
00beKTOB. PaznnuaTh pasmepsl 3TUX OOBEKTOB 10 MOPSIIKY
BEJINYUHBI.

3. Crpouth 4epTeKU K FEOMETPUUYECKUM 3aJladaM.
Ilosnp30BaTbcsd NpU3HAKAMM PAaBEHCTBA TPEYTOJbHUKOB,
HCIOJIb30BaTh TMPU3HAKM U CBOMCTBAa paBHOOEAPEHHBIX
TPEYroJIbHUKOB IIPU PEILIECHUH 3a/a4.

5. IIpoBOIWTBH JIOTMYECKHE PACCYKIECHHS C MCIOJIb30BAaHUEM
F€OMETPUUYECKHUX TEOPEM.

6. Ilonb3oBaTbCAd IpU3HAKAMU PABEHCTBA IPSMOYTOIBHBIX
TPEYroJIbHUKOB, CBOMCTBOM MEIUaHbI, IPOBEAEHHON K
THIIOTEHY3€ IPSIMOYIOJBHOIO TPEYTrOJIbHUKA, B PEIICHHUU
F€OMETPUYECKHX 3a/au.

7. OmnpenensaTs NapajjieIbHOCTh MPAMBIX C IIOMOILBIO YIJIOB,
KOTOpble oOpa3dyeT ¢ HUMH cekymas. OnpeaensiTs
MapaJuIeIbHOCTh  IPSAMBIX € IIOMONIBIO  PAaBEHCTBA
pacCTOSIHUM OT TOYEK OAHOW MPSIMOW A0 TOYEK IpYyrou
MIPSIMOM.

8. Pemars 3agaun Ha KiIeT4aTON Oymare.

[IpoBOINTH BBIUMCIECHUS W HAXOAWTH YHCIOBBIE U
OyKBEHHBIC 3HAYEHHs YIJIOB B TE€OMETPHUYECKHX 3ajauax
C HCHOJB30BAHMEM CYMMBI YIJIOB TpPEYIOJbHHUKOB H
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BAaHHBIX IMpU
[IEPECEYEHUHN JIBYX IapaJUICNIBHBIX IPSAMBIX CEKYIIEH.



Pemate mpakTUueckue 3a1a4u Ha HaXO0XK/ICHHUE YTIJIOB.

10. Biajeth MOHATHEM I€OMETPUUECKOTO MECTa TOYEK. Y METh
ompenensaTh  OUCCeKTpHCY  yIyla W CEepeAMHHBIN
MEPHEHIUKYISIP K OTPE3Ky KaKk TeOMETPUYECKHE MecTa
TOYEK.

11. ®opMyIMpOBaTh OIPEACICHUS OKPYKHOCTH H Kpyra,
XOpAbl W JAMAMETPa OKPYKHOCTH, II0Jb30BaThCd HX
CBOMCTBAMHU. YMETb IPUMEHATb OTH CBOWCTBA IIPH
pelieHuu 3a1ay.

12. Biagetp NOHATHEM OINHMCAaHHOW OKOJIO TPEYrOJIbHHKA
OKPY’KHOCTH, YMETb HaxoIuTh €€ LeHTp. Ilosb3oBarbes
¢dakTaMu O TOM, YTO OHMCCEKTPHUCHI YIJIOB TPEYrOJIbHHUKA
[IEPECEKAIOTCSI B OJJHOM TOYKE, U O TOM, UTO CEpEIUHHBIC
NEPIEHIUKYIISIPBI K CTOpOHaM TPEYroJIbHUKA
IIEPECEKAIOTCS B OJJHOU TOUKE.

13. Bnajgerp  IOHATHMEM — KacaTelNbHOM K  OKPYXKHOCTH,
[I0JIB30BATBCA ~ TEOPEMOM O  NEPIEHIUKYJISPHOCTH
KacaTeNnbHOU U paauyca, IPOBEAEHHOTO K TOYKE KaCaHUsl.

14. Ilonb3oBaTbcs MIPOCTEUILINMHU reOMETPUYECKUMHU
HEPaBEHCTBAMM, [IOHUMATh UX IPAKTUYECKUNA CMBICII.

15. IIpoBOOUTE OCHOBHBIE TI'€OMETPUYECKUE IIOCTPOEHUS  C
ITOMOILBIO HUPKYJIA U JTUHEUKH.

8 kiacc

1. Pacno3HaBaTb OCHOBHBIE BHUJbl YETBIPEXYTOJIBHUKOB, HX
JJIEMEHTBI, TOJIb30BaTbC MX CBOWCTBAMHU IPU PELICHUU
F€OMETPUYECKHX 3a/au.

2. IlpumeHaATh CBOMCTBA TOYKH IEPECEUCHUS MEIUAH
TpeyrojbHUKA (LIEHTPa MAcC) B PELICHUHU 3ajay.

3. Biagers mnoHATHEM CcpegHEN JIMHUM TPEYrOJbHHKA H
Tpameuny, NPUMEHATh WX CBOWCTBA MPH PEUICHUH
reoMmerpuyeckux 3anad. Ilons3zoBarbcsa Teopemoit daneca u
TEOPEMOM O MPONMOPLUUOHAIBHBIX OTpPE3Kax, MNPHUMEHSTh
UX JUIS PELICHMS IIPAKTUYECKUX 3a/1a4.

4. llpuMeHATp TpHU3HAKU MOAOOUS  TPEYroJbHUKOB B
pEeLIeHNN TEOMETPUYECKUX 3a]1a4.

5. Ilonmp3oBatbcs  Teopemoit  Iludaropa gns  pemeHus
F€OMETPUYECKUX W  MpakTHdeckux 3axad. Crpouts
MaTeMaTH4YeCKyl0 MOJeldb B IPAKTUYECKUX 3ajadax,
CaMOCTOSITEIILHO JieJ1aTh 4epTéx U HaXOJUTh



10.

COOTBCTCTBYIOIIUE JJINHBI.

Bnamerr mMOHATHAMH CHHYyCa, KOCHHYcCa ¥  TaHIeHCA
0CTPOro yria PSIMOYTOJIBHOTO TPEYroJbHUKA.
[lomp30BaTbcss  ATUMH  MOHATHAMH  JUI  PEHICHHS
MPAKTUYECKUX 33]1a4.

Boeraucmsats (pa3MUHBIMH  CTIOCOOaMM) IJI0IATH
TPEYrONbHUKA W IUJIOH[QJM  MHOTOYTOJIBHBIX  (uryp
(moNB3ySCh, rje HEO0OXO1MO, KAJIbKYJIATOPOM).
[IpuMeHSITh TOJNIyYCHHBIE YMEHHS B  MPAKTUYECKUX
3aadax.

Brnagerp MOHATHSAMH BIHCAHHOTO W IEHTPAIBLHOTO YIIIA,
HCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX YTJaX, YIriiax MExXIy
XOpIamMHu (CEeKyIIUMH) H YIJe MEKAY KacaTelIbHOW H
XOpAOH TIPU PEIICHUU TeOMETPUICCKIX 3a]1a4.

Brnagerp MOHSATHEM  ONMUCAHHOTO  YETHIPEXYTOIHHHKA,
MPUMEHSTh CBOMCTBA OMMCAHHOTO YETHIPEXYTOJIbHHUKA TPH
peleHrH 3aj1ad.

[IpuMeHATHh MOJy4YECHHBIEC 3HAHUS HA IIPAKTUKE — CTPOUTh
MaTeMaTUYECKUEe MOJAENN I 3a/1ad pealbHOW XU3HU U
IIPOBOJUTH COOTBETCTBYIOILIIME BBIUNCIICHUS C
MIPUMEHEHUEM MOJ00Us U TPUTOHOMETPUH (ITOJIb3YSACH, T/1e
HE00X0/AUMO, KaIbKYJISATOPOM).

9 kJacc

1.

3HaTh TPUTOHOMETpPUYECKHE (YHKIMHU OCTPBIX YIJIOB,
HaXOOUThb C UX TIOMOIIBIO  PA3JIUYHBIE 3JIEMEHTHI
IIPSIMOYTOJIBHOTO TpPEYroJabHUKA («pemenue
NPSIMOYTOJIBHBIX ~ TPEyrojibHUKOB»).  Haxonuts (c
MOMOUIBI0  KaJIbKYJISATOpa) JJIMHBI U YIUIBI  JUIS
HETaOIUYHBIX 3HAYCHUH.

[Tons3oBatbest  opMmynamMu TMPUBEICHUS ¥ OCHOBHBIM
TPUTOHOMETPUUECKUM  TOXAECTBOM JUIsl  HAXOXKJIEHUs
COOTHOIIEHUH MEeXy TPUTOHOMETPUYECKUMHU
BEJIMYHUHAMU.

Hcnonp30BaTh TEOpEMBI CHHYCOB W KOCHHYCOB JUIf
HaXOXJCHUS  DPA3IMYHBIX  3JEMEHTOB  TPEyroJibHUKa
(«perteHne TpeyroabHUKOBY), IPUMEHSTh UX MPH PEILICHUH
reOMEeTpPUUYECKUX 3ajau.

Bragers MTOHATHSIMU npeoOpa3oBaHus noao6us,



10.

COOTBETCTBEHHBIX AJIEMEHTOB MOA00HBIX buryp.
[Tonp30BaTbess  CBOWCTBAMHM — MOMOOMSI  MPOU3BOJIBHBIX
¢buryp, yMeTb BBIUUCIATH AJUHBI U HAXOIUTh YIJIbl Yy
nono0HbIX  Quryp. IlpumensTs cBoicTBa momoOusi B
IPAKTUYECKUX 3ajJadax. YMeTb HPUBOAUTH IPUMEpPHI
oTOOHBIX (PUTYP B OKPY’KAIOILIEM MHUDE.

[lonb30BaTbecsd TeOopeMamMM O IPOU3BENECHUU OTPE3KOB
XOpA, O TNPOU3BEIECHUM  OTPE3KOB  CEKYIIUX, 0
KBaJ[pare KacaTelbHOM.

[Tonp30BaThes BEKTOpaMH, IOHUMATh UX TI'€OMETPUUECKUI
U (QU3MYECKUI CMBICH, TNPUMEHATh MX B PELICHUU
TEeOMETPUUECKUX ©  (Qu3MUecKux 3axad. [IpuMeHsTh
CKaJIIPHOE IIPOM3BEACHUE BEKTOPOB [Tl HAXOXKIEHUS JAJIUH
U YTJIOB.

[lonb30BaTbcss  METOJOM  KOOpJIMHAT Ha  IUIOCKOCTH,
NPUMEHSTh €r0 B  PEHICHUH TCOMETPHYECKUX H
IIPAKTUYECKUX 3a/1a4.

Biagers noOHATUAMM —NIPAaBUIBHOIO  MHOIOYI'OJIBHUKAQ,
JUIMHBl ~ OKPY)KHOCTH, [JUIMHBI JyId OKPYKHOCTH H
paguaHHOM MEpHI YIUIa, YMETh BBIYUCIIATH IUIOLIAb Kpyra
n ero dvacred. [IpumMeHATH IONY4YEHHBIE YMEHHUS B
MIPAaKTUYECKUX 3a/1a4ax.

Haxomute ocu (WwiM 1EHTpe) CUMMETpUM  uryp,
MPUMEHSTH JBUKEHUSI IIIOCKOCTH B MMPOCTEHIINX CITydasix.

[IpuMeHsTh MOTyYeHHbIE 3HAHUSI HA MPAKTHKE — CTPOUTH
MaTeMaTHYeCKUe MOJENW i 3a/ad peanbHOW KU3HU U
IMpOBOAUTH COOTBCTCTBYIOIIUE BbBIYUCIICHUA C
MPUMEHEHUEM MOJ00UsI U TPUTOHOMETPUUYECKUX (PYHKIIHIA
(mONB3yYACh, Te HEOOXOIUMO, KaTbKYISTOPOM).



TEMATHYECKOE IINTIAHUPOBAHUE YYEBHOI'O KYPCA (I1O 'OJJAM OBYUYEHMUS)
7 xiacc ( 68 9)

CBOMCTBA.
HN3mepenue
reomerpuyec
KHX
BCJINYUH

(14 9)

U3smepenue  JAMHEHHBIX U
YTJIOBBIX BEJIUYUH,

BBIYHCIIEHUE OTPE3KOB U YIJIOB.
[epumeTp U MmIOMAgsL QUTYD,
COCTaBJICHHBIX U3MPSIMOYTOJIHHUKOB

MOCTPOEHUS C TOMOIIBIO HUPKYJIS U INHEUKH.
N3mepATh JTMHENHHBIE U YTII0BbIE BEJIMUMHBI
FEOMETPUUECKUX U MPAKTHYECKUX OOHEKTOB.
OnpenensiTh «Ha I71a3» pa3Mepbl pealbHBIX
00BEKTOB, POBOJIUTH TPYOYIO OLICHKY UX
pazMepoB. PemiaTh 3a1aum Ha BHIYMCIICHUE JITUH
OTPE3KOB U BEJIMYUH YTJIOB.

PewmaTs 3a1a4um Ha B3aUMHOE PacIOOKEHHE
reomeTpudeckux  ¢uryp. [IpoBoguts
KJIaCCU(UMKALUIO YTIJIOB, BHIYUCIATH
JIMHEWHbIE U YTJIOBBIE BEJIMUYUHBI, IPOBOAUTH
HEe0OX0IUMBIE JJOKa3aTeIbHBIE PACCyKICHUS.
3HAKOMUTBCSI ¢ UCTOPHEi Pa3BUTHS TEOMETPUH

Ha3Banme OcHOBHbBIE BU/IBI 1eSIT€TbHOCTH DJIeKTPOHHbBIE
pa3aena OcHoBHoOE€ coJep:KaHue o0yvyarmuxcst (undposBbie
(Tembl) o0pa3oBarteb
Kypca HbI€ pecypchbl)
(uuciio
4acoB)
IIpocreiimme [Ipocreiinyie reoMeTpuuecKre @DopMyJIMPOBATH OCHOBHBIC IOHATUSA U 3anmoHAeTCHa
FQOMETpI/I‘Iec 00BEKTHI: TOYKH, HPAMBIC, TYUNU OIIPCACIICHU. Pacno3naBarhb HU3Yy4YCHHBIC o Mepe

YTJIbl, MHOTOYT'OJIBHHUK, JIOMaHasl. TCOMCTPHUICCKUC (bHprBI, onpeaejaTb ux
kue Gurypelj. oo <o |M3yYeHHS

PTUKAJIbHBIC YTJIbI. B3aMMHOC PACIIOJIOKECHUE, BHIMMOJHATD YE€PTEK

u ux Pa6oTa ¢ NpoCTERIUMH YepTexkaMu. (10 yciioBuio 3anaqn. [iposoauTs npocreiimue [MaTepUajia




Tpeyrojbuu
KH (22 4)

[TonsTHEe 0 paBHBIX
TPeyroJbHUKaX U

MIepBUYHBIC MIPE/ICTABICHUS O
PaBHBIX (KOHTPYIHTHBIX)
¢urypax.

Tpu npusHaka paBeHCTBa
TPEyroJbHUKOB.

[Tpu3HaKH paBeHCTBa

HIPSAMOYTOJIbHBIX TPEYTOJIbHUKOB.

CgoiicTBO

MeIUaHBl IPSIMOYTOIEHOTO
TpEyroJbHUKA.
PaBHOGEeIpeHHBIC u

PaBHOCTOpOHHME TPEYTOIBHHUKH.
IIpuznaku

1 CBOHMCTBA PaBHOOEIPEHHOTO
TPEYroJIbHUKA.

[Ipocreiinue

HEPaBEHCTBA B TEOMETPHH.
HepaseHcTBO TpeyrojbHUKa.
HepasencrBo nomaHoii.
[IpsiMOYrobHBIN TPEYTOIbHUK
¢ yriom B 30°. [lepBrie
MOHATUS O 10Ka3aTeIbCTBAX B
TeOMETPHH

Pacno3sHaBaTh napsl paBHBIX

TPEYroJbHUKOB Ha FOTOBBIX YepTexax (¢
yKa3aHHUEM MPU3HAKOB).

BobiBOAMTS cileACTBHUS (PaBCHCTB
COOTBETCTBYIOLINX 3JIECMEHTOB) U3 PAaBCHCTB
TPEYrOJIbHUKOB.

®opmMyIHpPOBATH ONpeIeIeHNs:
OCTPOYTOJIBHOT'O, TYIIOYTOJBHOTO,
TPSMOYTOJILHOTO, PABHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB;
OUCCEKTPUCHI, BBICOTBI, MEINAHBI
TPEYTOJIbHUKA; CePEIUHHOTO NMEPIECHANKYIIpa
OTpe3Ka; eprUMeTpa PABHBIX TPEYTOJILHHKOB Ha
TOTOBBIX YepTexkax (C yKa3aHUEM MIPU3HAKOB).
BbIBoaUTH Clie/ICTBUS (PaBEHCTB
COOTBETCTBYIOIIHMX JJICMEHTOB) U3 PABECHCTB
TPEYTrOJIbHUKOB.

@DopMyJIUPOBATH CBOMCTBA U PU3HAKU
[paBHOOEIPEHHOT'O TPEYTOJIbHUKA.

CTpoMTH YepTekH, peliaTh 3aJa4M C IIOMOIIBIO
HAaXO0>KJEHUS PaBHBIX TPEYTOJILHUKOB.
IIpuMeHATH IPU3HAKN PAaBEHCTBA
MPSMOYTOJIBHBIX TPEYTOJIBHUKOB B 33]a4ax.
Hcnoab3oBaTh HUGPOBbIE pecypehbl I
MCCIICIOBaHHS CBOWCTB M3y4aeMBIX (GUTYD.

3HAKOMHUTBCS C HCTOPUENH PA3BUTUS T€OMETPUN

3amoHsieTcs
o mepe
U3ydeHust
MaTepuaa




ITapaniejabH
ble MpsMbIe,
CyMMa YIJVIOB
TPEYIroJbHUK
a (14 v)

[TapannensHble IpsMBIE, HX
CBOMCTBA, NATHIN IIOCTYJIAT
EBxinna. Hakpecr nexaiuue,
COOTBETCTBCHHBIE U
OTHOCTOPOHHHE YTJIbI
(oOpa3zoBaHHBIE MTPU MEPECCUEHUT
MapajyIeIbHBIXIPSAMBIX CEKYIIEH).
[Ipu3Hak mapamIeNnbHOCTH NPSAMBIX
4yepes PaBEHCTBO PACCTOSTHUM OT
TOYEK OJHOU MPSIMOW 1O BTOPOM
npsimoil. Cymma yrioB
TPEYTOJIbHUKA 1 MHOTOYTOJIbHHKA.

BHemHue yriasl TpeyroibHUKa

@®opMyaupoBaTh  IOHITHE  MapauICIbHBIX
MpsIMBIX, HAXOAWTh IPAKTUYECKUE IPUMEPHL.
H3y4yats cBoiicTBa YIJI0B, 00pa30BaHHBEIX IPH
[epeceuyeHN! NapajuIe/IbHBIX MPSIMBIX CEKYIIEH.
IIpoBoauTe JOKA3aTENBCTBA MapaIEIbHOCTH
JBYX HPSIMBIX C IOMOILIBIO YTJIOB, 0Opa30BaHHBIX
[IpY [IEPECEUECHUU ITUX NPSIMBIX TPETHEU MPSIMOM.
BbruucasTh CyMMy yIJIOB TPEYTOIbHUKA U
MHOTOYT'OJIbHHKA.

HaxoauTh 4uCiIOBbIC 1 OYKBCHHBIC 3HAUCHUS
YIJI0B B T€OMETPUUYECKHX 3aa4ax C
HCIIOJIb30BaHHEM TEOPEM O CyMME YITIOB
TPEYroJIbHAKA M MHOTOYTOJIbHUKA.

3HAKOMHUTBCH C UCTOPUEN Pa3BUTUSA TCOMETPUHU

3amoHsieTcsA
1Mo Mepe
H3ydeHHsl
MaTepHaJia

Oxkpy:kHOCTH
U KpYT.
I'eomerpuuec
KHe
NOCTPOCHHUA
(14 v)

OKpy’XHOCTB, XOPABI U AUAMETPHI,
nx cBoicTBa. KacaTenpHast k
OKpY>XHOCTH. OKPY>KHOCTb,
BNMcaHHas B yroil. Ilonarue o
I'MT, npuMmeHeHue B 3aa4ax.
buccekrpuca u cepeIMHHBIM
MEePIEeHANKYIIAP KaK
FEOMETPUUECKUE MECTA TOUEK.
OKpy>KHOCTb, OIUCAHHAs OKOJIO
TPEYTrOJIbHUKA.

BrincanHas B TpeyTrobHUK
okpyxHOCTb. [IpocTeiiime 3anaun
Ha IIOCTPOCHHE.

@DopMyJIHPOBATH OMNPe/IeJIeHUsI: OKPYKHOCTH,
XOpbl, IUaMEeTpa U KacaTeIbHON K OKPYKHOCTH.
M3yuyaTh ux CBOMCTBA, IPU3HAKU, CTPOUTH
YEPTEKU.

HccaenoBarb, B TOM YUCJIe HCIOJIB3Y S

M (pPpoBbIe pecypchbl: OKPYKHOCTh, BIMCAHHYIO B
YTOJI; LEHTP OKPY>KHOCTH, BIUCAHHOU B yroJI;
PaBEHCTBO OTPE3KOB KacaTeJIbHbIX.
HUcnoab3zoBatb metoa I'MT 11 nokazaTenbcTBa
TEOpEeM O MEPEeCeUCHUN OUCCEKTPHC YTIIOB
TPEYroJbHUKA ¥ CEPEANHHBIX MIEPTICHIUKYISIPOB
K CTOpOHaM TpeyroJibHUKa ¢ momoibio 'MT.
OBnageBaTh NOHSITUSIMU BITUCAHHON U
OTNMCAHHOM OKPYXHOCTEH TPEyrojbHUKa,
HaXOJUTh LIEHTPBI TUX OKPYKHOCTEM.

3amoiHsIeTCA
1Mo Mepe
U3y4deHUS
MaTepHaJia




PemiaTh 0CHOBHBIE 32/1a4M Ha TIOCTPOCHHE: YIa,
pPaBHOTO JaHHOMY; C€PEJUHHOTO
MepIeHANKYJIApa JAHHOTO OTPe3Ka; MPsMOH,
MIPOXOAAIICH Yepe3 NaHHYIO TOUKY U
MeprIeHANKYJIIPHON TaHHOH NPsAMON;
OMCCEKTPUCHI JAHHOTO YIJiIa; TPEYTrOJIbHUKOB T10
Pa3IMYHBIM 3IEMEHTaM.

3HAKOMHUTBCS € UCTOPHEl Pa3BUTHS TEOMETPUH

IToBTOpEHMUE,
0000menne
3Hanmii(4 )

IToBTOpenue u 06061IeHNE
OCHOBHBIX TIOHSTHI U METO/IOB
Kypca 7 Kiacca

PemaTth 3aa4n Ha IOBTOPEHUE,
UJUIIOCTPUPYIOLIUE CBSI3U MEXAY Pa3IU4YHbIMU
4acTsAMH Kypca

3amoiHsIeTCsA
1o Mepe
H3y4eHust
MaTepHaJia




8 xiacc ( 68 u)

PaBHOOOKAS ¥ IPAMOYTOJIbHAS
Tpanenuu.

'Y nBoenue Menuansl. LlenTpanbHas
CHMMETPHS

DopMyIUPOBAThH OIIPeE/IeJICHUSI:
napajuesnorpaMma, IpsiMOyroJibHHUKa,
pomba, KBajpara, Tpanenuy, paBHOOOKO
Tpamnenuy, NpsMOYTOJIbHON Tpanenny.

Jloka3bIBaTh U HCMOJIb30BATh NPH
pelIeHn 32124 IPU3HAKHU U CBOMCTBA:
rapajuieJiorpamMmMa, MpsMOyTroJIbHUKa,
pombOa, KBajpara, Tpanenuy, paBHOOOKOH
Tpanenuu, NPsIMOYToJIbHOHM TpaeluH.

IIpuMeHsITH METO] YIBOCHHS MEIUAHBI
TpeyroJbHUKA.

Hcnoap30BaTh HH(POBBIE pecypebl s

DJIEKTPOHHBIE
Haspanue [0} OcHOBHBIE BU/bI 1eATCIbHOCTH P
pasaena CHOBHOE€ coJepKaHue (undpoBbie
o0yuarouuxcst
(TembI) odpa3oBaTeib
Kypca HbIe
(amcio pecypchi)
4acoB)
= [lapauienorpamMm, ero NpU3HAKA 1 3anoansercs

Yernipéxyro croficTRa, TacTHER CrTyuan M300pakaTh U HAXOAUTh Ha YePTEkKAX
JIbHUKH apAILTEIOTPaMMOB 4eTHIPEXYTOJIBHUKU Pa3HBIX BUIOB H HX 1o Mepe
(12 v) (IpAMOYTOIBEHUK, POMO,KBaIpar), SJICMCHTBI. H3YyICHUS

MX IIPU3HAKK U CBOKCTBA. Tpanenus. MarepuaJjia




UCCIIEI0OBaHMs CBOMCTB M3y4aeMbIX
duryp.

3HAKOMHUTLCA ¢ HCTOPUEH Pa3BUTUSL
TEOMETPHHL.

Teopema
danecan
Teopema 0
NMPONOPUHOH
aJbHBIX
0Tpe3Kax,
Mmo00HbIe
TPeyroJbLHUK
u (15 4)

Teopema @aneca u Teopema o
[IPOIMOPLIMOHALHBIX OTPE3KAX.

Cpenusis TUHUA TPEyTOJIbHUKA.

Tpaneuus, e€ cpeHsis JIUHUA.
[IponopuroHanbHBIE OTPE3KH,
[locTpoeHue yeTBEPTOro
MIPONOPLHOHATBHOTO OTPE3KA.
CBoiicTBa 1IeHTpa Macc

B TpeyroabHuKe. [Tono0HbIE
TpEYroJIbHUKU. TpH NpU3HaKa
110710011 TPEYroJIbHUKOB.
[IpakTudeckoe NpUMEHEHUE

IIpoBoauThL NOCTPOCHHS C TIOMOIIBIO
LHUPKYJIA U IMHEWKH C UCIOJIb30BaHNE
Teopembl Dareca ¥ TEOPEMBI O
[IPONOPLIUOHAIIBHBIX OTPE3KaAX, CTPOUTH
YEeTBEPTHIN IPONOPLIMOHANIBHBIN OTPE30K.

IMpuBOIUTH 10KA3ATEIHCTBO TOTO, YTO
MEAraHbl TPEYTOJIbHUKA MECPECEKAIOTCA B
O}lHOﬁ TOYKEC, U HAXOJUTh CBA3b C
HEHTPOM MaCC, HAXOAUTH OTHOLICHUEC, B
KOTOPOM ME€AHAHBbI JCIATCA TOYKOM UX
MepPeCCUCHHSI.

HaxoauTh nogo0HbIe TPEYroAbHUKH Ha
TOTOBBIX YEPTEXKAX C yKa3aHHEM
COOTBETCTBYIOIINX MPU3HAKOB MO100NS.
Pemarp 3a1a4m Ha 110/100HbIE
TPEYTOJIEHUKH C TIOMOIIBIO
CaMOCTOSATEIILHOTO IIOCTPOCHHUS YepTemer
1 HaXOK/IeHHS TT0100HBIX
TpeyronsHuKoB. [IpuBOANTH
JA0KAa3aTeJbCTBA C UCIIOIb30BaHUEM
MIPHU3HAKOB 1M0o100us. Jloka3sIiBaTh TpH
MPU3HAKA TOA00USI TPEYTOJIbHUKOB.

3anoansiercs
1no Mepe
H3y4eHust
MaTepuaJa




IIpuMeHsITH NOJTy4YCHHBIE 3HAHUS TIPH
PELICHNH T€OMETPHUIECKUX U
MPaKTHYIECKNX 3a/1a4. 3HAKOMHTBCS €
HCTOpPHeil pa3BUTHS T€OMETPUN

Ilnomaase.
Haxoxxnenmne
njaomaaen
TPEyroJbHUK
OB H
MHOTOYT0JIbH
bIX QuUryp.
IL1omaan
NMOJA00HDBIX
buryp (14 1)

[Nonsarne 06 oOrmeit Teopn
[JIOIIAH.

DopMyJbl IS TIOLIAN
TPEYTOJIFHUKA, TapaJlIeIoTpaMMa.
OTHOILIEHNE TUIOAaAeH
TPEYTOIHLHIKOB C OOIIIM
OCHOBAHWEM WJIM OOIIEH BBICOTOM.
Brruucnenue miomanei Ci0KHBIX
buryp uepes pasOueHHE HA4YacTH H
ImocTpocHME.
IInomanmn
Oymare.
[Tomaau mogo0HbIX GUryp.
Brruuciaenue miomaneii. 3agadu ¢
MIPAKTUYECKUM COJICPKAHUEM.
Pemenue 3a1a4 ¢ mOMOIIBIO METOAA
BCIIOMOTaTeILHOM IIOIIAIH

Ha KJIeT4aTou

Guryp

OgiafeBaTh NEPBHYHBIMH
npeAcTaBIeHuAMHE 00 00IIeH Teopun
wiomanu (Mepsel), GopMyJIMPOBATH CBOHCTBA
IUIOIAIH, BBISICHATh X HATJISHBIN CMBICIL.
BeiBoauTh (hOpMYITHI IDIOIIA TN
mapajuiesiorpaMMa, TPEYTOJIbHUKA, TPATICIIH
13 (OPMYITHI IIOMIATH IPSIMOYTOIEHUKA
(xBampara).

BoiBoauTh (HOpMYITBI ILIOMIAIH BBITYKIOTO
Y4eThIPEXYTOJIbHIKA Yepe3 AUArOHaIN U YToJl
Mexay Humu, Haxonuts miomaau Guryp,
n300pak€HHBIX HA KIleT4aTol OyMmare,
HCIOJIb30BATh pa30HeHNe HA YaCTH U
JIOCTPOCHHE.

Pa3oupars npumepsl KCIOJIB30BAHUS
BCIIOMOTATENFHON TIJIOMIATN IS PEUICHUS
TeOMETPUYECKUX 3ajJau.

Haxoautp mioniaay mono0HbIX Guryp.
BbIYHCASITD TUIOMIAAN Pa3THYHBIX
MHOTOYTOJIFHBIX QUTYP.

Pemats 3a1a4u Ha IDIOMIAb C IPAKTHYCCKIM
COJIEpKAHUEM.

3anoansiercs
1no Mepe
H3y4eHust
MaTepuaJa




Teopema
IIudaropa n
Havyajaa
TPUTOHOMETP
um (10 )

Teopema ITudaropa, eé
JI0Ka3aTeNbCTBO M IPUMEHEHHE.
Obparnas Teopema [Tudaropa.
Omnpenenenne
TPUTOHOMETPUYECKUX (PYHKIIHI
OCTpOTO yTIa,
TPUTOHOMETPUUECKHE
COOTHOIICHUS B
NPSIMOYTOJIbHOM TPEYTOJIbHUKE.
OcHoBHOE
TPUTOHOMETPUYECKOE
ToecTBO. COOTHOIICHHUS
MEXy CTOPOHAMU B
MIPSIMOYTOJTBHBIX
TPEYroJbHUKAX € yriaamu B45°
n 45°; 30° u 60°

Joxa3siBaTh Teopemy [Tudaropa,
HCII0JIB30BATh €€ B IPAKTUUECKUX
BBIYHCIICHUSX.

®opMyJIMPOBATh OIPEIEICHUS
TPUTOHOMETPUICCKUX (PYHKIIUI OCTPOTO YT,
NPOBEPATH UX KOPPEKTHOCTb.

BbIBOAMTH TPUTOHOMETPUUECKUE
COOTHOILICHHUS B HpSIMOyFOJII)HOM
TpeyroJjbHUKE.

HcciienoBaTh COOTHOIICHUS MEXKAY
CTOPOHAMH B IIPSIMOYTOJIBHBIX TPEYTOIbHUKAX
¢ yriamu B 45° u 45°;30° u 60°.
Hcnonb3oBaTh (opMyIibl IPUBEIACHUS U
OCHOBHO€E TPUTOHOMETPUUECKOE TOKAECTBO
JUIST HAXOXKEHUSI COOTHONIEHU I

MEX]Ty TPUTOHOMETPUICCKUMHU (PYHKITUSIMH
Pa3JIMYHBIX OCTPBIX YIJIOB.

IIpuMeHAITh MONyYEHHbIE 3HAHUSI U YMEHHUS
MpU PELIEHUU NPAKTUYECKUX 3a]ad.

3HAKOMUTBCA C MCTOpMeil pa3BUTHA
TeOMETPUH

3amoHsieTcsA
1o Mepe
H3y4eHust
MaTepuaia




Yrabl B| BmnucaHHbIE U LIEHTpaJIbHBIE YTJIbI, ®opMyJIMPOBATh OCHOBHBIE ONIPEEIICHNUS, 3anosiHseTCSA
OKPY’KHOCTH.| Yol —MEKIy KacaTelbHOM M | CBA3AHHBIC C YIIaMU B Kpyre (BnHcaHHBIHN Yrom, [f10 Mepe
BrucaHHbIE XOpIOH. YTl MEXIy XOpJaMH U | ILIEHTPalbHBIA yrom). H3ydeHust
CEKYIIUMH. HaxoauTh BNMCaHHBIE YIIIBbI, ONMUPAIOIINECS HA
" OIII/IC?HHLIe Brnucannble u onucaHHbIe OJIHY AYTY, BBIYUCIATH YIIIbl C MOMOIIBIO Matepua.ia
YCTBIPEXYI'OJI|  yerpipéxyroibHUKM, UX IPM3HAKA | TEOPEMbI O BIIMCAHHBIX YIJIAX, TEOPEMBI O
bHUKMH. U CBOMCTBA. BIIMCAHHOM YE€TBIPEXYTOJIbHUKE, TEOPEMBI O
KacareabHbl | [IpuMeHeHHe 3TUX CBONCTB PHU LeHTpansHOM yrie. MeciaeqoBars, B TOM 4Hcie
e K pELIEHUN T€OMETPUYECKHX 3a/1a4. CIIOMOIIBIO IU(POBBIX PECYPCOB, BIIUCAHHbIC U
B3aumHoe pacrnonioxkeHue IByX OTIHCAHHBIE YETHIPEXYTONBHUKHY, BBIBOAUTH UX
OKPY’KHOCTH. okpyskHocTel. Kacanue CBOWCTBA U MPU3HAKH.
Kacanue . OKpYKHOCTEH Hcnoab3oBaTh 3TH CBOMCTBA U
OKPY’KHOCTEH MIPU3HAKU [IPU PELICHUH 33124
(13 u)
IloBTOpEH [ToBTOpEHME OCHOBHBIX MOHATHI Pemars 32241 Ha IIOBTOPEHME, 3anosHseTcst
ue, U METOJIOB KypCOB MJUTIOCTPUPYIOIIUE CBSI3H MEXKIY o Mepe
00001menne 7nu8 kiiaccos, OnE:E Pa3IMYHBIMM YacTsMU Kypca H3yueHust
. 3HAHUH
3HaHUi(4 4) MaTepuaja




9 ximacc 68 u)

Ha3Banmne JJIeKTPOHHbIE
OcCHOBHBIC BUIBI JAeATEJIbHOCTH
pa3aena OcHoOBHOe coiep:KaHue (undposBbie
00y4arouuxcs
(TeMbI) o0pa3oBarteib
Kypca HbIe
(4ucao pecypcbi)
4acoB)
TpI/IFOHOMET Onpenenenue ®opMyJIMPOBaTh ONpeeeHusl 3anotHsAeTCSA
pus. TPUTOHOMETPHYECKUX (DyHKIHI TPUTOHOMETPHICCKUX QYHKIMH TYIBIX H o Mepe
o o
Teopembr yraoB ot 0° 10180°. Kocunyc u NIPSIMBIX YIJIOB. H3ydeHnst
CHHYC TIPSIMOTO M TYIIOTO YTJIa. BbIBOMTH TCOPEMY KOCHHYCOB U TEOPEMY
KOCHHYCOB M | Teopema KOCHHYCOB. CHHYCOB (C PaJinycoM ONMCaHHOI Matepuaia
CHHYCOB. (OGoO6IIEHHAs) TEOpEMA CHHYCOB OKPYKHOCTH).
Pemienue (c pammycoM OITMCaHHOU Pemars TpeyrojapbHuKN.
TPeyroJabHHUK OKPY>KHOCTH). Pemath npakTH4ecKue 3a1a4n,CBOISIINAECS K
oB (16 1) HaxoxeHune JUIMH CTOPOH U HAXO0XKACHUIO PA3JIMYHBIX 3JIEMEHTOB

BEJIMYHH yTJIOBTPEYTOJIEHUKOB.
dopmyrna IoMmaaK TPEYTroJbHUKA
yepe3 JABE CTOPOHBI M yToJl

Mexay Humu. Gopmyna miomaau
4YETBIPEXYTOJIBHUKA YEPE3 €0
JUArOHaJIM U yroJl MEX1y HUMH.
IIpakTuueckoe npuMeHeHNE
JIOKa3aHHBIX TEOPEM

TPEyroJIbHUKA.




IIpeoGpasos | lonsrue o npeoGpasoBanmu OcBauBaTh MOHATHE IPEOOPa3OBAHMS 3anosaHsiercst
aHue nono6us. COOTBgTCTBCebHHHe nono6us. UccaenoBaTh OTHOIICHHE 1o Mepe
HIIEMEHTHI TTOI0OHBIX (GuUryp. N
. JIMHEHHBIX JIEMEHTOB (PUT'YD TPU M3y4CHUA
noj0ous Teopema o npousBeeHUHN ¢ dNIeMEHTOB Quryp 1p ay epHATa
MeTpuueckt | orpeskos xopa, Teopema o npeoOpa3oBaHuy MOLOOHS. MaTepuaJl
e MPOW3BECHHH OTPE3KOB Haxonuts, npuveps! noao6us B
COOTHOMICHM | CEKYIINX, Teopema o KBaapate OKpY Karollel JefCTBUTEILHOCTH.
a | KacareabHoi. BBIBOAMTE METPUYECKHE COOTHOIIEHHUS
T — MEKy OTPE3KaMHU XOPJ, CEKYILHX U
OKPYKHOCTH P P KacaTeNbHBIX C MCTIOJIb30BAHMEM BIHCAHHBIX
rEOMETPUYECKHX 33/1a4.
(10 9) YIJIOB U TIOJI0OHBIX TPEYTOJIBLHUKOB.
Pemars reoMeTpudECKyE 33/1a491 U 33/1a4H
U3 PEANbHON KU3HU C UCTIONb30BAHUEM
NO0GHBIX TPEYTOILHUKOB.
BekTopbi OnpegeneHue BEKTOPOB, clokenne | M Emoib3oBaTh BEKTOPHI KAK HAIPABICHHBIE 3anosHsieTcst
(124) Y Pa3HOCTH BEKTOPOB, YMHOKEHHE | OTPE3KH, HCCIIEA0BATH [€OMETPHUECKHIA [0 Mepe
BEKTOpA Ha YUCJIO. (nepememienue) u gpusndeckuii (cuna) cmpicip [A3Y1CHUH
DU3HYECKUI U T€OMETPUUECKUI BEKTOPOB. 3HATD ONpe/IeIeHHsI CYMMBbI I MarTepuaJia

CMBICII BEKTOPOB.
Pasnoxxenue BexTopa 1o 18ymMm
HEKOJUIMHECAPHBIM BEKTOpaM.
Koopaunatsl BekTopa.

CkamnsipHO€ TIPOM3BEICHNE
BEKTOPOB, €T0 IPUMEHECHUE JIA
HaXOXIACHUA IJIMH U YTIJIOB.
Pewenue 3ana4 ¢ nomMolsro
BeKTOpoB. [IprMeHeHne BeKTOpPOB
JUISL peLIeHUs 3aa4 KHHEMaTHKI

PA3HOCTHU BEKTOPOB, YMHOKCHUS BCEKTOPA
Ha 49HCJIO, HCCJIeA0BATH FCOMeTpI/I‘IGCKI/Iﬁ n
(1)I/I3I/I"ICCKI/II71 CMBICJIbI 9THX onepaum‘/i.
Pemarn reoMeTpUYCCKUC 3a4a4yu C
HCIOJIb30BAHUCM BCKTOPOB.
PaCK.]Ia)ILIBaTb BEKTOD 10 IBYyM
HEKOJUIMHECAPHBIM BEKTOPAM.

Hcnonb30BaTh CKAISIPHOE MPOU3BEICHHE
BEKTOPOB, BLIBOJAMTH €r0 OCHOBHBIE CBOMCTBA.
BbIuucisite CyMMy, pa3HOCTh U CKAJISIPHOE




1 MCXaHUKHU

MIPOU3BEACHNE BEKTOPOB B KOOPIMHATAX.

IIpuMeHsATH CKaIsIpHOE IPOU3BEACHHE [UIS
HaXOX/ICHUS JUIMH W YTJIOB.

JlekapToBBI
KOOPIMHAT
bl HA
IJI0CKOCTH

ChAY)

JlekapTOBBI KOOPIMHATHI TOYEK Ha
TUTOCKOCTH.

VYpaBHeHue npsiMoil. YriaoBoi
KOX(PHUIIEHT, TAHTeHC yTIIa
HaKJIOHA, apaJuleNIbHbIC U
MIepICHANKYJISIPHBIE TIPSMbIE.
VYpaBHEHHE OKPYKHOCTH.

Haxoxnenne KoopAnHaT TOUEeK
repecevdeHust OKPY>KHOCTH |
npsiMoil. MeToJ1 KOOpAUHAT — IpU
pEIIeHNH T€OMETPUIECKUX 3a/1au.

Hcnons3oBanne METOAA
KOOPAUHAT B IMPAKTUYCCKUX
3ajJadax.

OcBauBaTh NOHATHE NIPSIMOYTOJIbHON
CHCTEMBbI KOOPJUHAT, AEKAPTOBBIX KOOPIUHAT
TOYKU.

BbIBOAMTH ypaBHEHNE MTPAMON HOKPYKHOCTH.
Bb1aensiTh MOTHBIN KBagpaT U1 HAXOXKACHUS
LEHTpPa 1 Pafuyca OKPYKHOCTH IO €€
YpaBHEHHIO.

Pemats 3agauMm Ha HaXOXJAEHHE TOYEK

nepeceueHus TMpsIMBIX U
MOMOIIIBIO0 METOJIa KOOPIUHAT.
Hcnoab30BaTh CBOMCTBA YIIIOBOIO
KOX(PHUIMEHTA MIPSIMOIT TTPH PEeIICHUA 3a7ad,
JUTSL OTIPEICIICHHS PACTIONOKESHUS TIPSMOU.
IIpuMeHsITH KOOPAWHATHI TP PEIICHUN
TCOMETPUYCCKUX U MPAKTHYCCKUX 33434, IS
MTOCTPOCHHS MATEMAaTHYSCKIX MOJICIeH
peanbHBIX 3a/1a4 («METOJT KOOPIHUHAT ).
IMosab30BaTbCst sl IOCTPOEHUS U
HCCIeIOBAaHUH IM(POBBIMU peCypcaMHu.

OKpY>KHOCTEH

3HAKOMHUTBCH C UCTOpUEH pa3BUTUSA
TeOMETPHU

C

3amoyiHsieTc
s1 10 Mepe
H3y4deHHsl
MaTepHaJia




IIpaBujabHBI
e
MHOI0YT0J1b
Huku.Juiuna
OKPYKHOCTH
"

IJI0IIAAb
Kpyra.
Bobruunciaenu
e IJIoIAa e

(8w

IIpaBuibHBIC MHOTOYTOJIEHUKH,
BBIYHCIICHHE UX DJICMEHTOB.
Yucino v ¥ JUTHHA OKPYIKHOCTH.
JliMHa TyTH OKPYKHOCTH.
Panuannas mepa yria.

[Tnomans kpyra u ero 3JeMEHTOB
(cexTopa U cerMeHTa).
Beruucienue miomazei puryp,
BKJTIOYAFOIIUX 3JICMCHTBI Kpyra

®opMyIHPOBATH ONpEEICHNE
IIPABUIIBHBIX MHOTOYTOJIbHHUKOB,

HAXOAUTh UX DIIEMEHTHL.

IHoab30BaThes TOHATHEM JIHHBI OKPYKHOCTH,
BBEJEHHBIM C IOMOIIBIO MPaBUIIBHBIX
MHOTOYTOJIbHUKOB,0NPeeJsiTh YUCIIO 11,
JUIMHY AYTU U paJilaHHYIO Mepy yTia.
IIpoBoauTh NEpexon OT paJuaHHON MEpPbI
yriia K rpaayCHoO# U Ha000poT.
OnpegensaTh mWIOMAIb Kpyra.

BsiBoauts popmMyabl (B TpamycHON U
panuaHHON Mepe) ISl JUTHH YT, TUIoaaAei
CEKTOPOB U CETMEHTOB.

Beruucasite miomann GuUryp, BKIOYAIOMINAX
9IIEMEHTHI OKPYKHOCTH (KpyTa).

HaxoauTs 1tomaay B 3a1a4ax pearbHON

JKU3HU.

3anoJiHsieTc
s1 10 Mepe
H3ydeHHsl
MaTepHaJia




JBHKeH
TUIOCKOCT

(69)

[TonsaTue 0 NBUKEHUU IJIOCKOCTH.
[TapasnenbHbIi epeHoc, HTOBOPOT
n cummeTpusi. OCH ¥ LIEHTPbI
CUMMETPHH.

[IpocTeiimue npuMeHeHus B
peleHny 3a1a4

Pa30upaTh npuMepsl, IWLTIOCTPUPYIOIIHE
TOHATHUSI IBUKEHUS, IEHTPOB U OCEU
CUMMETPUHU.

®opMyJIMPOBATh OIPENEIEHUSI TAPAIIENLHOTO
MepeHoca, IOBOPOTa U OCEBOM CUMMETPUH.
BbIBOAUTH X CBOMCTBA, HAXOAUTH

HETIOIBU)KHBIC TOUKH.

HaxoauTb ULEHTpPHI M OCH  CUMMETpUH
mpocTedmux Guryp.

IIpumeHsiTb MapajieNbHBI  MEpeHoC U
CUMMETPHUIO TPH PEHICHUH T'e€OMETPHUUECKUX
3amayd (pa3duparth MPUMEpHI).

Hcnoab30BaTh s IOCTPOCHUS H
UcCclieI0BaHui 1H(POBBIC PECypCh

3anoJiHsieTc
s1 10 Mepe
H3ydeHHsl
MaTepHaJia




IToBTOpPEHUE
0000ImeHnne
cuCcTeMAaTH3a
A 3HAHUI
(79)

[ToBTOpEHUE OCHOBHBIX

MTOHATHI U METOJIOB KypCOB 7—

9 xiraccoB, 00001IEHHE U
CHUCTEeMAaTH3alus 3HAaHUH.
[IpocTreiine reoMmeTpuieckue
(Gurypsiz uX CBOUCTBA.
N3mepenune reoMeTpuIecKux
BeNUYMH. TpeyroibHUKH.
[TapannenbHble u
TIEPIICHINKYIISIPHBIC TIPSIMBIE.
OKpyXHOCTB U KpPYT.
['eomeTpraeckue moCTPOCHUS.
Vbl B OKpyKHOCTU. Brincanubie
U OTHMCAaHHBIE OKPY>KHOCTH
MHOTOYTOJLHUKOB. [Ipsimast u
OKPYKHOCTb. YeThIPEXYTOJIbHUKHU.
BriucanHbIe U ONMCaHHBIC
YETHIPEXYTOJILHUKH.

Teopema ITudaropa n Havana
TpUTOHOMETpHH. Pemenne o0mmx
TpeyroisHuKoB. [IpaBuibHEIE
MHoroyroisHUKH. [IpeoOpa3zoBanus
miockocTu. JIBmxkenus. [TogoOue.
Cummertpus. [Tnowmanp.
Brraucnenue mmomaaei.
[Tnomaan nogoOHBIX HUTyp.
JlexapTOBbI KOOpJAMHATHI Ha

TIJIOCKOCTH. BeKTOpH Ha IIJIOCKOCTH

OnepupoBaTh NOHATHAME: QUTypa, TOUKA,
TIpsiMast, yroJ, MHOTOYTOJIbHHK,
paBHOOEIPEHHBIN ¥ PAaBHOCTOPOHHHI
TPEYTOIBbHUKH, IPSMOYTOJIbHBIN TPEYTONbHIK,
Me/InaHa,0NCCeKTpHca U BBICOTA
TpeyrojibHUKa, NapaieIorpaMM, poMo,
MPSIMOYTOJILHUK, KBaJpaT, TPamelus;
OKPY>KHOCTh, KacaTelIbHasl; PAaBEHCTBO U
nojio6ue Guryp, TpeyrobHUKOB,;
MapaIeIbHOCTD U MEPHEHIUKYIIAPHOCTE
NPSIMBIX, YTOJI MEXKIY NPSAMBIMUA, CHMMETPHUS
OTHOCHTEJILHO TOYKHU M TPSIMOH; JUINHA,
paccTosiHHe, BeIMYHHA yTIIa, TUIOMIA/b,
TIepUMETP.

HUcnoab3oBaTh GopMyabl:

NnepuMeTpa U miouraan MHOTOYTOoJIbHUKOB,
JUTMHBI OKPYXXHOCTH U TUIOIIaN Kpyra, 00béMa

MPSIMOYTOJILHOTO TIapajuieenue/1a.
OmnepupoBaTh NOHATHSAMH: TIPSIMOYTOJIEHAS
CUCTEeMa KOOPJIMHAT, BEKTOP; UCMO0JIL30BaTh
9T MOHATHUS IS IPEICTABICHUSI TaHHBIX U
penieHns 3a/1a4, B TOM YHCIIe H3APYTUX
y4eOHBIX TpeaMeToB.Pemars 3agauu Ha
TMOBTOPEHUE OCHOBHBIX TIOHSTHH,
WJUTIOCTPALMIO CBSI3EH MEXIY Pa3InUHbIMU
4acTsMH Kypca.

Bpi0upaTs MeTo U1 pelieHus

3aJ1a4H.

Pemiate 3amaum 13 MOBCEIHEBHOM KU3HMU.

3anoJiHsieTc
s1 10 Mepe
H3ydeHusl
MaTepHaJia




PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTD n
CTATUCTHUKA». 7-9 KJIACCBI

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

B coBpeMeHHOM IU(PPOBOM MHpE BEPOATHOCTh U CTATUCTHKA
nproOpeTaroT BCE OOJBINYI0 3HAYMMOCTH, KaK C TOYKHU 3PCHHUS
NPAaKTUYECKUX MPUIOXKEHUH, TaK M UX POJM B OOpa3oBaHMH,
HEOOXOIMMOM  KaXJIOMy  4YeJlOBeKy. Bospacraer  ymcio
npodeccuii, Npu OBIAJEHUM KOTOPBIMU TpedyeTcs Xopolas
0a3oBasi MOATOTOBKAa B OOJIACTH BEPOSTHOCTH M CTATUCTHKH,
Takas MOJrOTOBKA BaXKHA JJIS MPOJOJKEHUs 00pa3oBaHUs U IS
YCIIEHIHOM MPO(eCCHOHABHONW Kaphephl.

Kax 111 4esl0BEeK IOCTOSHHO IPUHUMAET PEUICHUSI Ha OCHOBE
UMEIOUIUXCSA Y HEro JaHHBIX. A 11711 00OCHOBAHHOTO HPHUHSTHS
pelIeHus B YCJIOBUSX HeJOCTaTka WM H30bITKa HH(pOpManuu
HEOOX0IMMO, B TOM 4YHCIE, XOpomo chopMupoBaHHOE
BEPOSITHOCTHOE U CTATUCTHYECKOE MBIIIJICHHE.

MMeHHO  mo3TOMYy  OCTpO  BcTaia HE0OXO0IMMOCTb
chopmupoBaTh y  OOydarOUIMXCS (GYHKINOHATIBHYIO
IPaMOTHOCTh, BKJIIOYAIOIIYI0 B c€0sl B KaueCTBE HEOTHEMIIEMOM
COCTaBIAIOLIEN  yMEHHME  BOCIPUHUMATh W KPUTUYECKHU
AHAIM3UPOBATh MHPOPMAIUIO, NPEICTABICHHYIO B PAa3JIMYHBIX
¢dopmax, MOHUMATh BEPOSATHOCTHBIN XapaKTep MHOIMX peallbHbIX
IIPOLIECCOB M 3aBHCHUMOCTEH, TIPOU3BOAMTH  IPOCTEUINNE
BEPOATHOCTHBIE  pacy€Tbl.  3HAKOMCTBO C  OCHOBHBIMHU
OpUHLMIIAMU cOopa, aHajlW3a M NPEICTaBJICHUS JaHHBIX U3
pasnnyHbIX chep KU3HM OOIIEeCTBA M rocygapcTBa ImpuoOIaer
oOydaromuxcsi K OOIIeCTBEHHbIM HHTepecaMm. M3ydeHune OCHOB
KOMOWMHATOPUKHM pa3BUBAaeT HAaBBIKM OpraHu3alMu rnepedopa u
nojacyéra YuciIa BapuUaHTOB, B TOM 4YHCIE, B MPUKIATHBIX
3aJadax. 3HAKOMCTBO C OCHOBaMHU TeOpuH TIpadoB CO3MaET
MaTeMaTuyecKuil pyHIaMeHT Juisl (GOpMHUPOBAHMSI KOMIETEHITHMA
B obOnactu uH(popMaTUku M HUQPOBBIX TexHosoruil. ITomumo
3TOro, MHpU  HW3YYEHHMM  CTATUCTUKM M BEPOSITHOCTH
o0oramaroTcsi MpeJICTaBICHHUs y4yalllUXCsi O  COBPEMEHHOU
KapTUHE MHpa W METOAaX €ero HuccienoBaHus, (opMupyercs
NOHMMAaHHUE POJM CTAaTUCTUKU KaK MCTOYHHMKA COLMAIIBHO
3HAYMMOM  MHpOpPMALMH, W  3aKJIAJBIBAIOTCS  OCHOBBI



BEPOSITHOCTHOT'O MBILLUICHMUS.

B cooTrBercTBHM ¢ JAHHBIMU LIEIISIMU B CTPYKTYpE IIPOrpaMMBI
yueOHOro Kypca «BeposaTHOCTb U CTaTUCTUKA» OCHOBHOM LIKOJIBI
BBIJICJICHBI CJIEYIOLUE CONEPKATEIBHO-METOAUYECKUE JINHUMU:
«IpencraBieHre MaHHBIX W ONHKCATEIbHAs  CTATUCTUKA,
«BeposTHOCTB»; «JneMEHTbl KOMOMHATOpUKW»; «BBenaeHue B
TEOpHIO TpadoBy.

Conepxanue nmunuu «lIpencraBineHue NaHHBIX U ONKMCATEIbHAS
CTaTUCTHKA» CIY)KUT OCHOBOM [uis (OPMHUPOBAHHS HABBIKOB
paboTel ¢ uHpOpPMaLMEl: OT YTeHHs M HHTEpIpeTaLH
uHpOpMaLUU, TPEACTABICHHON B TaONMIax, Ha AMarpamMmax u
rpagpukax a0 cOopa, NPEACTAaBICHUS M aHaIM3a JIaHHBIX C
UCIIOJIb30BAHNEM CTATHUCTHYECKUX XapaKTEpUCTUK CPEIHHUX U
pacceuBanus. Paboras ¢ JgaHHBIMHM, oOOydarouiyecs ydarcs
CUMTBIBATH M  HMHTEPIPETUPOBATH  JIaHHBIC,  BBIJBUIATb,
apryMEHTHpPOBAaTb U KPUTHKOBaTb IPOCTEUIIME THIIOTE3bI,
PasMBIIUIATE HaJ (AKTOPaMH, BBI3BIBAIOIIMMU H3MEHYHBOCTH, H
OLICHMBATh UX BJIMSIHME Ha pPacCMAaTPUBAEMble BEIMYUHBI U
IIPOLIECCHI.

VHTYyUTHBHOE NpeACTaBICHUE O CIIy4YalHOM W3MEHYMBOCTH,
UCCIIEJOBAHME 3aKOHOMEPHOCTEH M TEHICHLMH CTaHOBUTCS
MOTHUBHPYIOIIEH OCHOBOW JUJISl M3Y4YEHUS TEOPHHM BEPOATHOCTEH.
bonpmoe 3HayeHUe 31€Ch UMEKOT IPAKTUYECKUE 3aJaHus, B
YaCTHOCTM  ONBITBI C  KJIACCUYECKUMHU  BEPOSTHOCTHBIMU
MozensaMu. [loHATHE  BEpPOATHOCTH  BBOAMTCS KAk  Mepa
MpaBaoNoa00us ciydaitHoro coObiTus. [lpu u3ydeHum Kypca
oOyyaroluecsi 3HakOMATCs € MPOCTEHIINMHU METOAAMH
BBIYMCIICHHSI BEPOSITHOCTEN B CIy4alHBIX SKCIEPUMEHTAX
C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMHU UCXOJaMH,
BEPOSITHOCTHBIMH 3aKOHAMM, MO3BOJISIOIIMMH CTABUTh U PEIIATh
Oonee ciOXHBIE 3aayd. B Kypc BXOIAT  HayalbHbIC
NPEACTABICHUS] O CIIy4allHbIX BEJIIMYMHAX W WX YHCIOBBIX
XapaKTEePUCTUKAX.

Taxke B pamMKax 3TOro Kypca OCYIIECTBIISETCS 3HAKOMCTBO
00y4aroImuxcst ¢ MHOXKECTBAMHU M OCHOBHBIMHU OIEpalMsIMU HaJl
MHOXXECTBAMH, PACCMATPHUBAKOTCA IPUMEPHl TNPUMEHEHHUS IS
pelmieHuss  3a7a4, a TaKXKe HCIOIb30BAHMS B JIPYIUX
MaTeMaTHUYECKUX Kypcax U yueOHBIX MpeaMeTax.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B 7—9 kmaccax u3yuaercs kypc «BeposSITHOCTh M CTaTUCTUKA», B
KOTOPBIN BXOAAT pazaensl: «lIpeacraBieHue qaHHBIX |
omnucaTelbHasi CTaTUCTUKAY»;, «BeposTHOCTBY; «DJIIEeMEHTHI
KOMOWHATOpHKNY; «BBeneHnue B Teoputo rpadony.

Ha w3yuenue nmaHHOro Kypca OTBOAUT | ydeOHBIH dYac B
HEJICNI0 B TEUEHUE KaXA0ro roaa odoydeHus, Bcero 102 yueOHBIX
Jaca.

COJIEP)KAHUE VYYEBHOI'O KYPCA (IO TOJAM
OBYYEHUSI)

7 kiaacce

[IpencraBieHre JaHHBIX B BHJIE TaOJIHII, JUArpaMM, TPaHKOB.
3anonHeHWe  TaOMUl, YTEHHE U IOCTPOCHHE JUarpaMm
(cTonmOUKOBBIX (CTONOYATHIX) M KPYroBbIX). UreHue rpadukoB
peanbHbIX IpoleccoB. M3Biaeuenne nHGOpMauy U3 Auarpamm u
Ta0JIML, UCTIOIb30BAaHUE U UHTEPIIPETALIUS JaHHbBIX.

OnucarenpHas  CTaTUCTHKA:  cpeAHee  apu(MeTHyeckoe,
MenuaHa, pa3Max, HanOoJblllee 1 HaUMEHbIIee 3HaYeHUsT Habopa
YHCJIOBBIX AaHHBIX. [IprMepsl cinydaiiHON N3MEHYMBOCTH.

CrnyyaliHplii SKCHEpUMEHT (OMBIT) W Ciyd4ailHoe coObITHE.
BepositHOCTh M vacToTa. POib MaloBEpOATHBIX M IPAKTHUYECKU
JIOCTOBEPHBIX COOBITHH B Tpupojae M B obOmiectBe. MoHeTa u
UrpanbHasi KOCTb B TEOPUH BEPOSTHOCTEN.

I'pa¢, BepmmHa, pedpo. Crenenb BepuinHbl. Yucino pédep u
CyMMapHasi creneHb BepuuH. IIpencraBieHne O CBSI3HOCTH
rpada. Llenu n nukisl. [Iytu B rpadax. O6xon rpada (sitnepon
nyth). Ilpencrasnenne o0 opueHTUpoBaHHOM rpade. Pemenue
3aJa4 C MOMOIIBIO IpadoB.

8 kJace

HpCI[CTaBJ'ICHI/IC JaHHBIX B BUJIC Ta6J'II/II_[, Auarpamm, I‘pa(bI/IKOB.
MHO)KCCTBO, OJICMCHT MHOXCCTBA, ITOJMHOXCCTBO. Onepam/m

HaJ MHOKECTBAMHU: 00BbeIMHEHHE, MepeceueHue,
nononHenue.  CBolcTBa — omepauuMidi  HAJ  MHOXECTBAMU:
MePEMECTUTENHHOE, coYeTaTeaLHOE, pacrnpeaenuTensHoe,

BKIItoueHusi. lcmonb3oBaHue TpaduUyecKoro IMpeacTaBICHUS
MHOKECTB JIJII OMUCAHMS PEATbHBIX MPOLIECCOB W SIBJICHUM, TTPU
pELLIECHUH 3a/1a4.



M3mepenne paccenBaHus NaHHBIX. JlUcniepcus U CTaHIAPTHOE
OTKJIOHEHHUE YHCIIOBBIX HA0OpOB. JlMarpaMmma pacceuBaHuUsL.

OneMeHTapHble COOBITUS cilydaiiHoro ombiTa. Cry4aiiHble
coObIiTHs. BepostHOCTH cOOBITHI. ONBITHI C PABHOBO3MOKHBIMH
3JeMEHTapHBIMUA COOBITHAMU. CirydaiiHblid BBIOOP. CBsI3b MEXITY
MaJIOBEPOSTHBIMU U MPAKTUYECKU JOCTOBEPHBIMH COOBITUSMH B
npupojie, oOIIeCTBE U HAYKeE.

HepeBo. CBoiicTBa  JIepeBbEB:  €IUHCTBEHHOCTh  IMYTH,
CyILIECTBOBAaHUE BUCSYEH BEPIIUHBI, CBSI3b MEXKIYy YHCIOM
BepILKH U yucioMm péodep. [IpaBuno ymHoxenus. Pemenue 3agau
¢ momotbio rpados. [IporuBomnonoxubie coObiTUs. [{uarpamma
Oiinepa. O0beuHEHNE U TIepeceueHne coobITuil. HecoBMecTHbIE
coObiTusi. @Dopmyna CIOXKEHUS BEpPOSTHOCTEH. YcCIoBHas
BEPOSITHOCTb.

[TpaBuno ymHoxxenus. HesaBucumbie coObiTus. IlpencraBnenue
JKCIIEPUMEHTa B BHJIE JepeBa. PelieHue 3amau Ha HaXOXACHUE
BEPOSATHOCTEN C MOMOILIBIO JEPEBA CIYyYAMHOTO IKCHEPUMEHTA,
auarpamm OJusepa.

9 kiaacce

[TpencraBiaenue qaHHBIX B BHJE TaOJIMILI, JUarpaMM, rpauKos,
UHTEpHpeTalnus JaHHbIX. UTeHWe | TOCTpOoeHue Tabiuil,
Juarpamm, rpa@uKoB 1o peaibHbIM JaHHbBIM.

[TepecranoBku u ¢akropuan. CoyeTaHuss U YUCIO COYETAHHM.
Tpeyronbauk Ilackans. Pemenuwe 3amad ¢ HCIOJIB30BAHHEM
KOMOWHATOPUKH.

['eomerpuueckast BeposTHOCTb. CiydailHbII BBIOOpP TOUKH M3
(GUrypsl Ha MIOCKOCTH, U3 OTPE3Ka U U3 IyT'H OKPYKHOCTH.

Hcneitanue. Ycnex u Heynada. Cepust HCIIBITAHUI 10 TIEPBOTO
ycnexa. Cepust ucnbitanuii bepuynnu. BepositHocTH  coObITHi
B CE€pPUU UCIBITaHUN beprysmm.

CrnyualiHas BelIMYMHA W PAcIpeAciieHUE BEPOSATHOCTEH.
Marematuueckoe — oxuganue U jaucnepcus.  [Ipumepst
MaTEMaTUYECKOTO OKHJAHUS KAaK TEOPETHYECKOIO CPEIHEro
3HAUEHUs BEJIMYMHBL. MaremMaTHuecKkoe OXHUJAaHWe U JUCTepCust
CIIy4yallHO! BEIUYMHBI
«UHCIIO YCIIEXO0B B CEPUH HUCHBITaHUN bepHymm».

[Tonstue o 3akoHe  Oonbmux  yucen.  M3mepenue
BEPOATHOCTEW C IOMOIIBIO 4acTOT. Poyib M 3HaueHue 3aKoHa
0OJBIINX YKCEeN B MPUPOE U OOLIECTBE.



IINTAHUPYEMBIE IIPEJIMETHBIE PE3YJIbTATBI

OCBOEHUSI PABOYEN NPOIPAMMBI KYPCA (IO
I'OJAM OBYYEHMUS)

[IpenMeTHble pe3yabTaThl OCBOEHHUS Kypca «BepoATHOCTh U
CTaTHCTHUKa» B /—9 Kiaccax XapaKTepU3YIOTCS CIEAYIOLUIUMHU
YMEHHSIMHU.

7 KJjace

1.

Uurare uH(bOpMaLKIO, MPEICTAaBICHHYI0 B Ta0iMIax, Ha
auarpamMmax; IMpelICcTaBiIsaTh JaHHble B BHUIEC TaOJHIL,
CTPOUTH JHarpamMmbl (CTOJIOMKOBBIC (CTOJIOYATHIE) |
KpYroBBbI€) IO MACCUBAM 3HAYCHUI.

OnuceiBaTh ¥ HMHTEPIPETUPOBATH pEATbHBIE YHUCIOBbBIC
JaHHbIE, TpEJICTaBJICHHbIE B TaOJMIAX, Ha JaUarpammax,
rpaukax.

Vcnonb30BaTe Ui ONMCAHUS JaHHBIX CTAaTHCTUYECKUE
XapaKTepUCTUKH: cpelHee apu(MeThdyeckoe, MeuaHa,
HanOoIblllee W HAWMEHBIEEe 3HAYCHUs, pa3max. MMers
IIPEJCTaBICHNUE O CIy4alHON M3MEHYMBOCTH Ha IpUMeEpax
1IeH, (PM3UYECKUX BEIMYUH, aHTPOIIOMETPUUECKUX JaHHbIX;
UMETb MIPEJCTABICHUE O CTATUCTUYECKON YCTOWYMBOCTH.

8 kiacc

1.

N3Bnekatpb u peoOpazoBLIBATh

nH(pOpMaIIKIO, MPEACTABICHHYIO B BUJIE TAOIUII, TUArpamm,
rpa@uKoB; TPEACTaBIATH JaHHbIE B BHAEC  TaOHII,
auarpamm, rpadukos.

OnuceiBaTh  J@aHHBIE C  TIOMOILIBKD  CTAaTUCTUYECKUX
MOKa3aTeNle: CpeAHUX 3HAYEHUW U Mep pacCEeUBAHMS
(pa3max, ucrepcus U CTaHAAPTHOE OTKIIOHEHHUE).
Haxonuth 4acTOThl YHUCIOBBIX 3HAYEHUH U YaCTOTHI
COOBITHI, B TOM YHCIE IO pe3ylbTaTaM H3MEpPEeHUH Hu
Ha0JI0IeHU .

HaxomuTh BEpOSITHOCTH CIy4ailHBIX COOBITHI B OMBITaX,
3Hast BEPOATHOCTH AJIEMEHTAPHBIX COOBITUN, B TOM 4YHUCIIE
B ONBITAaX C  PaBHOBO3MOXXHBIMH  DJIEMEHTApHBIMU
COOBITUSIMHU.

Hcnonb3oBarh Tpaduyeckre MOJEIH: NEPEBO CIy4aitHOTO
AKCIEPUMEHTA, TUarpaMmbl Dilliepa, UucaoBasi mpsimasi.
OnepupoBaTh NOHSTHUSAMU: MHOXECTBO, TOJMHOKECTBO;



BBITIOJIHATH OIEpaly HaJ, MHOXECTBaMH: OOBEAMHEHUE,
[IepeceyeHne,  JOINOJIHEHUE;  IEPEUYHUCIATh  DJIEMEHTBI
MHO>KECTB; TPUMEHSTH CBONCTBA MHOKECTB.

7. Hcnonp3oBarh rpaduyeckoe MPEACTaBICHUE MHOXKECTB U
CBsI3€M MEXy HUMHU JIJIsl OIIMCAHMsSI IIPOLIECCOB U SIBJICHUH,
B TOM YHCJIE MPU PEHICHUM 3a]a4 U3 APYruxX Yy4eOHBIX
IIPEIMETOB U KYPCOB.

9 kJacc

1. U3Bnekathb u npeoOpa3oBHIBATH UH(OPMAIIHIO,
MPEJICTABICHHYIO B PA3JIMYHBIX MCTOYHHUKAX B BHJE TaOIHII,
auarpamM, TpaduKOB; TPEACTABIATh JaHHBIE B BHJC
Ta0IMI, TUarpamMmm, rpa)uKoB.

2. Pemate 3a1aun opraHM30BaHHBIM NIEPEOOPOM BAPHAHTOB, a
TakK€ C HCIIOJIb30BAHUEM KOMOWHATOPHBIX TMPaBWI U
METOJIOB.

3. Hcmonw3oBaTh  OMHCATEIbHBIC  XAPAKTCPUCTHKU YIS
MAacCCHBOB UHCJIOBBIX JaHHBIX, B TOM YHCIIE CpETHHUE
3HAYCHUsSI U MEPhI PACCCUBaHUSI.

4. HaxoauTh 4acTOTHI 3HAYCHHUU M YACTOTHI COOBITHS, B TOM
9HCIIe TOJIB3YSACh PE3yJIbTaTaMU MPOBEIEHHBIX W3MEPEHHM
¥ HaOJIIOIEHHUIA.

5. HaxoauTh BEepOSITHOCTH CIy4yalHBIX COOBITHI B M3yYEHHBIX
OMbITaX, B TOM YHCJIE B OMNBITaX C PABHOBO3MOXKHBIMHU
JJIEMEHTAPHBIMU COOBITHUSIMU, B CEPUSX HCIBITAHUH [0
MIEPBOTO yCIexa, B CepUsiX UCMbITaHuii bepHymm.

6. Mmerp mnpenacraBieHue O  CIy4allHOM  BEIIMYMHE U
O pacIpeielIeHU BEPOSTHOCTEM.

7. Vmerp mpencraBieHHE O 3aKOHE OOJBIIMX YHUCEN KakK O
[IPOSIBJICHUU 3aKOHOMEPHOCTH B CIly4aiiHON
W3MEHYMBOCTM U O POJM 3aKOHa OONBIIMX YHCeT B
MPUPOJIE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOT'O KYPCA (IIO 'OAAM OBYUYEHMUS)

7 xmacc ( 34 4)

naHHbIX. [IpakTnyeckas
pabota «Tabauib.
I'paduueckoe npejcraBieHne
JIAHHBIX B BHJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOIOYATHIX)
JquarpaMm. YreHue u
MOCTPOCHHE THATPaMM.
[Tpumeps! nemorpapuueckux
nuarpamm. [Ipaktuyeckas
pabora «JlmarpaMmeI».

CEITECKOXO3IUCTBEHHON TIPOTYKIIHH,
OOIIECTBCHHBIC U TIPUPO/THBIC SBICHIS).
H3yuaTs MeTOABI PaOOTHI C TAOMUYHBIMU U
rpauuecKuMy MPENICTABICHUSIMU JIAHHBIX C
MOMOIIBIO IU(POBBIX PECYPCOB B XOJI€
MIPAKTUIECKUX paboT.

Ha3Banmne DJIeKTPOHH
pasaeiia OcHoBHOE XapaKTepMCTmca BU/I0B J1eATCJIbHOCTH bl€
(TeMbI) coJiep:KaHue o0yuarumuxcst (undgposbie
(qucio oOpa3oBareJl
4acoB) bHbIE
pecypchbl)
IIpencras IIpencraBnenue naHHBIX B OcBauBaTh c10cO0BI NIPECTABICHUS 3anoJIHsIeTc
IeHme tabiumax. [IpakTuaeckue CTATHCTHYECKHX JAHHEIX 1 THCIOBBIX MACCHEOE C |y 110 pepe
BBIYHCIICHUS 110 TaOIMIHBIM MOMOIIIBIO TAONHUII M THArpaMM C UCHOIIb30BaHUEM
JAHHbIX N3y4eHUs
naHHbIM. V3Bieuenue u aKTyaJbHBIX U BAYKHBIX JaHHBIX (IeMorpadudeckne
(7 ) MHTEpPIpPEeTalus TabIMIHbIX JIaHHBIE,IPOU3BOJICTBO TIPOMBINLIEHHON U MaTepuajia




Onucarejibl | UucioBbie HAOOPEI. OcBauBaTh NOHATHA YUCIOBOIT HAOOD, Mepa 3anmoTHsIeTCs
ast Cpennee LIEHTPANbHOI TeHAeHIMK (Mepa LEHTpPa), B TOM o mepe
apu(METHYECKOE. yuciie cpejiHee apuMeTHIECKoe, MeMaHa.
CTATUCTUKA M U3YUYCHUA
e/MaHa YMCIIOBOTO OnuCHIBATH CTATHCTHYECKHUE JAHHBIE ¢ OMOILBIO
(8 1) nabopa. YcToi4nBOCTS CpeaHEro apu(METHIECKOro U Meuansl. Pemmat, — MaTepHaJIa
Me/IMaHbl. 3a/1a4u.
I[IpaxTuyeckas paboTa M3y4aTh CBOMCTBA CPEHUX, B TOM YHUCIIE C
«CpeaHue 3HAYEHUS». HOMOIIBIO HU(POBBIX PECYPCOB, B X0/
HauGonpllee 1 HaUMEHbIIEE | HPAKTHYECKUX PaboT.
3HAYEHUs YUCIOBOTO OcBauBaTh MOHSATHS. HAMOOIbIIEE H HAUMEHBIIIEE
Habopa. Pasmax 3HAYEHHUs YUCIOBOIO MACCUBA, Pa3Max.
Pemats 3a1a4u Ha BeIGOp cOCO6A OMMCAHUS
JIAHHBIX B COOTBETCTBHU C IIPHPOJOH JAHHBIX 1
LEJIAMM HCCIIEI0OBAHMUS
Cﬂyqaﬁnaﬂ CrnyuaiiHas ”3BMEHYHBOCTh OcBauBaTh NMOHSITHS: YaCTOTA 3HAYCHUI B 3anoaHsaeTCs
M3MEHYHBOCT| (npnveps). UacTorasuaucnuii| MACCHBE JAHHBIX, IPYIIIHPOBKA AHHBIX, o Mepe
THCTOrpamMMa.
b (6 4) B MacCHBE JIaHHBIX. M3y4YeHUA
CTpOUTb ¥ AHAJM3HPOBATH THCTOIPAMMEI,
['pynmaposka. ['nctorpamMmbt. Noa0MPATh MOAXOASAMINIA Al MPYIIIHPOBKH. MaTE€puaJia

[IpaxkTnyeckas pabora
«Cny4daiiHas U3MEHUYHUBOCTbY

OcBauBarth rpaguyeckue MpeACTaBICHUs pa3HbIX
BHJIOB CITy4aifHOW U3MEHYUBOCTH, B TOM YHCIIE C
MTOMOIIBIO II(POBBIX PECYPCOB, B X0
MIPAKTUIECKOI pabOThI




BBenenue B| T'pad, sepimna, pebpo. OcpauBarb NOHATHS: Tpad, Bepmrna rpada, pedpo [3AMOJTHAETCH
TE€OpHI0 [IpencraBnenne 3aga4n ¢ rpacda, cTeTneHb (BaJICHTHOCTh BEPIIHUHEI), IETh U 1Mo Mepe
rpagos MTOMOIIBIO Tpada. ikt OcBanBaTh MOHATHS: TIYTH B rpade, H3yYeHHst
(4 4) CreneHsb (BaJICHTHOCTB) DiniepoB myTh, 00X0/ rpada, OpuEeHTUPOBAHHBIH MaTepHuaia
BepiuHbl. Yucio pédep rpag.
U cyMMapHasi CTEIIeHb PemaTp 3a1a4m Ha MOUCK CYyMMBI CTEIICHEH
BepumH. Llens u muki. BepIInH rpada, Ha ToucK 00xoaa rpada, Ha
ITyts B rpade. MIOUCK ITyTeH B OPUEHTUPOBAHHBIX rpadax.
[IpencraBnenne o OcBauBaTh CIIOCOOBI IPE/ICTABICHHS 3312
cBsizHOCTH Tpada. Odxox u3 Kypca aiaredpsl, TeOMeTpUH, TCOPHU
rpacda (3iIepoB MmyTh). BEPOSITHOCTEH, APYTrUX MPEAMETOB C TIOMOIIBIO
[IpeacraBnenne 00 rpadoB (KapThl, CXEMBI, JIEKTPUUECKHE 1ICTIH,
OpPHEHTHPOBAHHBIX rpadax (hyHKIIMOHAJIbHBIC COOTBETCTBHSI) Ha IPUMeEpax.
Bep()ﬂ’]"[-[oc’]"], CrnyuyaliHbIi OTIBIT U OcBauBaTh NOHATHS. CIyYaWHBIH OMBIT U 3anoJHseTcs
M 42cTOTa citydaifHOe COOBITHE. city4aiiHoe coOBITHE, MaTOBEPOSTHOE U IIPAKTHYECKH 10 Mepe
cryaaiinoro BeposiTHOCTS 1 YacTOTa JIOCTOBEPHOE COOBITHE. _ usydenus
cobbItus. Posb H3yuaTh 3Ha4MMOCThL MAJIOBEPOSTHBIX COOBITHII B MaTepuaJa
COOBITHSI MaJIOBEPOSATHBIX M MIPUPOJE U 00IIecTBE HA BaKHBIX MPUMeEpax
(4 1) MIPAaKTHYECKH JIOCTOBEPHBIX (aBapum, HECUACTHBIE CITyyad,  3alluTa

CcOOBITHI B TPUPOJIE U B
oOmectBe. MoHeTa u
UrpajibHasi KOCTb B TEOPUHU
BeposiTHOCTEH. [IpakTHueckas
pabora «YacToTa BBINIAICHHS

opra»

MIePCOHATBHON MHPOPMALNH, TTepeada JaHHbBIX).
N3y4aTh postb KITAaCCHUECKUX BEPOSTHOCTHBIX
MoJerneld (MoHeTa, UrpajibHasi KOCTb) B TEOPUH
BeposiTHOCTel. Hal/rogaTh M H3y4aTh 4acToOTy
COOBITHH B POCTBIX PKCIICPUMEHTAX, B TOM YHCIIE C
MOMOIIBIO IIM(POBBIX PECYPCOB, B X0/1€
MPAKTHYECKOH PabOTEHI.




O0o001IeHUeE,
KOHTPOJIb

(5w

[IpencraBneHue 1aHHBIX.
OnucarenpHasi CTAaTUCTUKA.
BepostHOCT

CIy4ailHOrO COOBITHS

IToBTOPATH N3yYeHHOE W BBICTPAUBATH CHCTEMY
3HAHUU.

Pemate 3aa4m Ha npesncTaBlIeHUE U OMHMCAHUE
JITAaHHBIX C TIOMOIIbIO U3yYEHHBIX XapaKTEePUCTHK.
O06cy:kaaTh NPUMePBI CITYIaifHBIX COOBITHIA,
MaJIOBEPOSITHBIX U MPAKTUIECKH JOCTOBEPHBIX
CITydaifHBIX COOBITHH, X POJH B MPHUPOJC U KU3HH
YeJI0BeKa

3amoHsieTcsA
1o Mepe
H3y4eHust
MaTepuaia




8 kimacc ( 34 u)

BeposiTHOCTH M 4acTOTHI.
Krnaccuueckne moenu
TEOPHUHU BEPOSITHOCTEH:
MOHETa M UTpajbHasi KOCTh

Pemarp 3a1a4u Ha rpeCTaBICHNE
TPYNINUPOBAHHBIX JAHHBIX M ONUCAHUE CITy4alHOU
U3MEHYUBOCTH.

Pemarp 3a1a4u Ha onpeieTICHAE YAaCTOThI
CIIy4alHBIX COOBITHH, 00CYXICHHE TPUMEPOB
CITy4aiHBIX COOBITHII, MAIIOBEPOSITHBIX U
MPAaKTUYECKH JOCTOBEPHBIX CITyJaiHbIX COOBITHIA,
UX POJIU B IPUPOJE U KU3HU YEJIOBEKA

Ha3Banue DJIeKTPOHH
pa3aeia OcHoBHOe XapakTrepucTuKa BUI0B ble
(TeMbI) coaepraHue JAesITeJIbHOCTH 00y4aIoIIUuXCsl (undposbie
(4ucio o0pa3oBareJ
4acoB) bHbIE

pecypcsl)

HOBTOpeHne IIpencraBieHne NaHHBIX. IIoBTOPSTH U3YYEHHOE W BLICTPAMBATH CHCTEMY |3ATIOJTHSAETCS

ypeat | Omemenscunienna | i 1o e

KJacca CpZﬂHHe HCIOBONO Ha60]:;a. Pemarhb 3aJa4M Ha IPEACTABJICHUE U OITMCAHNE I/ISleeHI/Iﬂ

(4 ‘l) CﬂyqaﬁHHe COBLITHS. JAAHHBIX C MOMOMIIBIO U3YUCHHBIX XapAKTCPUCTHUK. MaTepl/la.lIa




OnucareabH | OTKIOHEHHS. OcpauBaTh NOHATHS: IUCIEPCHA U CTAHAAPTHOS  (3ATIOTHAETCS
ast JIMcTiepCHs THCIOBOTO OTKJIOHEHHE, HCTIOJIB30BATh TH XapPaKTEPUCTHKU 1o mMepe
JUISl OTIMCAHHUS PACCEUBAHMUS TAHHBIX.
crarucruka | Maoopa Crannaprhoe B P H3yYeHHst
OTKIOHCHHE THCIOBOTO BIIBUTATh THNOTE3bI 00 OTCYTCTBMH I
PaccenBanu HaGopa. Jluarpammel HaJIMYMK CBSI3H 110 JIMarpaMMaM PaccenBaHusl. MaTepuaJia
e JTaHHBbIX paccenBaHus CTpouTh JMarpaMMbl pacCeMBaHUs MO
(4 9) MMEIONIMMCS TAHHBIM, B TOM YHCIIE C
MOMOIIBIO KOMITBIOTEPA
MHo:xecTBa MHO)eCTBO, ToaqMHOKecTBo. | OCBAMBATHL MOHSITHS: MHOKECTBO, JJIEMEHT 3anmoJiHAeTCH
(4 'l) OHepaI_II/II/I HaJa MHOXXECTBaAMU. MHOKECTBA, IOAMHOKCCTBO. 1mo Mepe
BbINOJIHSATH ONEPANHH Hal MHOKECTBAMM:
o0beIMHEeHNE, TIepeceveHne, M3yYeHUs
00be/IMHEHNE, TIEPECEUEHHUE, JIOTIOTTHEHHE.
AOTIOJIHEHHE. Hcnosib30BaTh CBOHCTBA: IEPEMECTUTENLHOE, MaTepuaJia

CaolicTBa onepanuil HaJ|
MHOKECTBAMMU:
MepeMeCTUTENBHOE,
coyeTaTesibHOe,
pacrpenenuTeNbHOe,
BKItoueHus. ['paduueckoe
MpeICTaBICHHIE

MHOKECTB

COUETATENIBHOE, PACIPEAETUTENBHOE, BKIIOUCHUS.
Hcnonb3oBaTh rpaduyeckoe npeacTaBiIeHIe
MHO>KECTB [IPY OIIUCAHUM PEAJIBHBIX IIPOLIECCOB U
ABJICHUH, TIPH PELICHUH 3a7a4 U3 IPYTUX YIeOHBIX
NIPEIMETOB U KypCOB




BepositHOC
Th

cJryqyaifHor
0 coObITHS

(6 1)

DneMeHTapHbIe COOBITHS.
CrnygaiiHbIC COOBITHS.
bnaronpusrcrByome
9JIEMEHTapHbIE COOBITHSI.
BepostHocTH cOOBITHIA.
OTMBITEI C PpABHOBO3MOKHBIMHU
9JIEMEHTAPHBIMU COOBITHSIMU.
Crny9aifHBIi BEIOOD.
[Ipaktrueckas padora
«OnbITHI €
PaBHOBO3MOKHBIMHA
3JIEMEHTapHBIMA
COOBITHUAMID)

OcBauBaTh NOHSITHSL. DJIEMEHTAPHOE COOBITHE,
CiryqaifHOe cOOBITHE KaK COBOKYITHOCTb

6J'IaFOHpI/IHTCTByIOHH/IX 3JIEMCHTAPHBIX CO6LITI/II7I,

PaBHOBO3MOYKHBIC 3JIEMCHTAPHBIC COOBITHUSI.
PemaTs 3a1a4n Ha BHIYMCIICHUE BEPOSTHOCTEH
COOBITHH IO BEPOSTHOCTSIM SIIEMEHTAPHBIX
COOBITHH CITy9alfHOTO OITBITA.

Pemathb 3a1a4u Ha BBIYUCIICHUE BEPOSITHOCTEHN
COOBITHI B OTIBITaX C PABHOBO3MOYKHBIMU
AJIEMEHTAPHBIM U COOBITUSMI, B TOM YHUCIIE C
MIOMOILBIO KOMIIBIOTEPA.

HpOBO)_]I/ITL H U3yYaThb OINBITHI C

PABHOBO3MOXXHBIMHU JJICMCHTAPHBIMHU COOBITUSIMH (C

HCTIONIb30BAHMEM MOHET, UTPAJbHBIX KOCTEH,
JIpYTuX MOAeJel) B X0/1e MPaKTHIECKOH paboThI

3anoaHsiercs
1o Mepe
H3ydeHust
MaTepuaia




3anmoJiHgeTCH

BBenenue Jepeso. CoiicTBa nepena: OcBauBaTh MOHATHS. IePEBO Kak rpad Oe3 nuKia,
B TEOpHIO €/IMHCTBEHHOCTD MyTH, BHCAYas BEPIIMHA (JIMCT), BETBb JIEPEBA, MyTh B [[I0 Mepe
rpa(l)o]; CymI€CTBOBAaHUE BUCIICH JEPEBE, ﬂI/IaMeUTp A€peBa. ' H3yquHﬂ
BEPILIUHBI, CBA3b MEXKTY H3yuarts cBoiicTBa JepeBa:CylIECTBOBAHHE
(449) YHCIIOM BEPIIMH U YUCIIOM BUCSYCH BEPIIUHBI, €IUHCTBEHHOCTD ITyTH MEXIY marepuana
pédep. [IpaBuiio yMHOXKEHUS JBYMsI BEPIIMHAMH, CBA3b MEXKIy YHCIOM BEPIINH
1 ymcioM pédep.
PemaTh 3a1a4M Ha [IOUCK U NEPEUUCIICHUE IIyTEH
B JIepeBe, ONpeeIeHIe YHCa BepIInH uin pédep B
JepeBe, 00xo[ OMHApPHOTO AepeBa, B TOM YHUCIE C
MIPUMEHEHHEM IPAaBUIIA YMHOKEHUS
Cayuaiinble HpOTI/IBOHOHOiKHOG coOpiTve. | OcBaMBaTh NOHATHS B3AUMHO 3anosHseTcst
COBBITHS Juarpamma Diinepa. MIPOTUBOIOJIOKHBIE COOBITHS, OTIEpalluy HaJl 1o Mepe
OObeauHeHNE U NepecedeHue | COOBITUAME, OObEINHEHUE U TIEPECEUCHHUE H3yueHHs
(8 ) coObITHil. HecoBmecTHBIC coOpITHI, muarpamma Ditnepa (Ditnepa— BenHa),
COBMECTHBIE U HECOBMECTHBIE COOBITHSL. Marepuaia

coOpITHs. Popmyna
CJIOKEHUS BEPOSITHOCTEH.
IIpaBuiio ymHOXKeHUs
BEPOSITHOCTEH.

VYca0BHas BEPOSITHOCTb.
HezaBucumbie cOOBITHS.
IIpencraBnenue ciryyaiiHOro
SKCIEpUMEHTA B BUJE
JiepeBa

H3yuyarhb TeopeMbl O BEPOSITHOCTH OObEANHEHNUS
JIBYX COOBITHH (POPMYITBI CITOKECHUS
BEPOSITHOCTEN).

Pematp 3a7a4m, B TOM 4nCIie TEKCTOBBIE 331241
Ha OTPEe/ICTICHUE BEPOSITHOCTEH O0bEeIMHEHHS 1
nepeceueHust COOBITUH CTIOMOIIBIO YHCITOBON
MpAMOH, AuarpamMm Diinepa, GopMyIIsl CIOKESHUSA
BEPOSITHOCTEM.

OcBauBaTh NOHSITHSIIPABUIIO YMHOKEHHSI
BEPOSITHOCTEH,yCJIOBHASI BEPOSITHOCTD,
HE3aBHUCHMBIE COOBITHSI, JIEPEBO CIIy4aiiHOTO OIbITA.

M3yuaTsh cBoiicTBa (OnpeeeHns) He3aBUCUMBIX




COOBITHIA.

Pemats 3a1a4yu Ha OTpe/IeIICHNE U NCTIONBE30BaHIE
HE3aBHCUMBIX coObITHI. Pemare 3agaum Ha
MOUCK BEPOSITHOCTEH, B TOM YHCJIE YCIOBHBIX, C
WCIIOJIb30BAHUEM JIepeBa CIY4aiHOTO OTbITA.

0O000menue,
KOHTPOJIb

(49)

[IpencraBneHue JaHHBIX.
OnmcarenabHast CTAaTUCTHKA.

I'padsr. BepostHocTs
CITy4afHOTO COOBITHSL.
DeMeHTbl KOMOMHATOPHKH

IToBTOPATH N3y4CHHOE U BBICTPAMBATD CHCTEMY

3HaHUIL.

Pemats 3a1a4u Ha peCTaBICHUE U OMUCAHUE
JTAHHBIX C TOMOIIBIO H3YYCHHBIX XapaKTePUCTUK.
Pemarp 3agaun ¢ npuMeHeHreM rpagos.
Pemats 3a1a4n Ha HAX0XKJCHUE BEPOSITHOCTU
CIIy4alfHOTO COOBITHS [0 BEPOATHOCTSIM
3JIEMEHTAPHBIX COOBITHIH, B TOM UHCIIE B OMBITAX C
PaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU
COOBITUSMH.

PemaThb 3a1a4n Ha HAXOK/IEHHE BEPOSTHOCTEH
00BEANHEHUS 1 IIepecedeHusl COOBITHH, B TOM
YHCIIe HE3aBUCHMBIX, ¢ MCIIOIb30BaHUEM
rpaduIecKuX MpeICTaBICHUN U JlepeBa
CITy4aifHOTO OTIBITA.

PemaTts 3a1aun Ha niepedncieHrne KOMOWHAII
(uMcna nepecTaHOBOK, YUCIIa COYETaHMI), Ha
HAXOKICHUC BEPOSITHOCTEH COOBITHIA C
MIPUMEHEHUEM KOMOMHATOPHKH, B TOM YHUCIIE C
WCIIOJIb30BaHNEM TpeyroyibHuKa [lackans.

3anoaHsieTcs
1o Mepe
H3y4eHust
MaTepuaJia




9 kmacc ( 34 )

Pemats 3a1a4yn Ha HAX0XKJICHHE BEPOSTHOCTEH
00BETMHECHNUS U TIEpeCceUeHUs] COOBITHI, B TOM
YHUCIIC HE3aBUCUMBIX, C HUCIOIh30BaHUCM
rpadUueCKuX MPeCTaBICHUIN U IepeBa
CIIy4ailiHOT'O OIbITA.

Pemats 3axa4un Ha iepevnciicHre KOMOWHAIHN
(dncna mepecTaHOBOK, YHCIIA COYETAHHI), Ha
HaX0XJICHUE BEPOSTHOCTEH COOBITHH C
MIPUMEHEHUEM KOMOMHATOPUKH, B TOM YHCIE C
MCIOJIb30BaHNEM TpeyroyibHuKa [lackans

Ha3Banmue JJIeKTPOHH
pasjaena OcHoBHOe XapakTepucTHKa BH/I0B ble
(TeMbI) coaepraHue NAesITeIbHOCTHOOYYAIOIMXCS (undposbie
(qucao o0pa3oBareJ
4acoB) bHbIE

pecypchl)

IloBTOpenue | llpencraBienne JaHHBIX. IMoBTOPSITH U3YYEHHOE U BLICTPAUBATDL CHCTEMY | 3AIIOJTHAETCS

Kypea 8 OmnucaTenbHas CTaTUCTHKA. SHAHMIA. 10 Mepe

KJIacca Onepanuy Hajt COGBITHAMY. Pelarhb 32124 Ha NPE/ICTABIEHHIE W ONMCAHNUE H3ydeHnst

HeszaBucnmocThcoOBITHI TTAHHBIX
(49) ' MaTepuasia




JJIeMEeHTbI KOM6I/IHaTOpH06 TIpaBUIIO OcBauBaTb NOHATHSA: KOM6I/IHaT0pH06 TIpaBUIIO 3anmoJIHIeTCS
KoMGmuaro |YMHOKeHHs. [lepecTaHOBKH. YMHOKEHUS, YIOPsIOUeHHas Mapa, Tpohka 110 Mepe
daxropuai. 00BEKTOB, IEPECTaHOBKA,aKTOPHAI YHCIIa,
pHKH CoueTaHus ¥ YUCIIO COYETAaHUH. | COUYEeTaHHUe, YUCIO COYETaHUM, TPEYrONbHUK M3y eHusH
(4 1) Tpeyronbuuk Iackans. IMackans. MaTepuaJjia
[IpakTryeckas pabora Pemarts 3a1a4uu Ha nepeyncieHue
«Bpruncnenue BeposiTHOCTEH YHOPSIOYSHHBIX Tap, TPOEK, NePeUUCICHUE
C UCIIOJIb30BaHHEM MEPECTAHOBOK U COYETAaHHUN DIIEMEHTOB Pa3IMIHbBIX
KOMOMHATOPHBIX (DYHKITHH MHOXECTB.
JIEKTPOHHBIX TAOIHUI Pemiarp 3aga4M Ha IpUMEHEHHE YUCIIA
coyeTaHMii B airedpe (CokpaméHHOe yMHOKCHHE,
omaoM HproToHa). Pemarts,mpumenss
KOMOHMHATOPUKY, 3a/1a4¥l Ha BHIYUCIICHUE
BEPOSATHOCTEH, B TOM YHCIIE, C TOMOIIBIO
ANIEKTPOHHBIX TaOJIHIl B X0J1¢ TPAKTHUECKON
paboThI
FGOMeTpI/I‘le I'eomerpuueckas OcBanBaTth NOHSITHE TEOMETPHUUCCKON 3anmosiHseTcs
cKast BEPOSATHOCTD. BEPOSATHOCTH. o mepe
BEPOSITHOCTD CirydaiiHblii BEIOOp TOUKHA U3 PewaTs 3a1a4m Ha HaXOXKAEHUE BEPOSITHOCTEHN B N3ydeHUst
(4 u) (burypb! Ha IIOCKOCTH, 13 OTIBITaX, MPEJICTABUMBIX KaK BBIOOp TOUYEK U3 MaTepuaia

OTpe3Ka, U3 Ayru
OKPY>KHOCTH

MHOTOYI'OJIbHUKA, KpyIa, OTPE3Ka WIH AyTH
OKPYKHOCTH, YHCJIOBOIO IIPOMEXKYTKa




HUcnuiTanus
bepuy/uiu
(64)

Hcneitanue. Ycnex u
Heynaua. Cepust UCTIBITAHUN
JI0 TIEpPBOro ycrexa.
Ucneiranusa beprymm.
BepositHocT coOBITHI B
CEepUU UCIIBITAaHUI
bepnymnu.

[TpakTrdeckas pabora
«Mcnbrtanust bepuymnnm»

OcBanBaTthb NOHSTHSA UCIIBITAHUE, YJIEMEHTAPHOE
coObITHE B UCTIBITAHNH (YCHIEX M HEyJaya), cepus
UCTIBITAHUH, HACTYIUIEHHE MIEPBOTO ycIexa

(weymaum), cepust ucnbITaHni bepHymm.

Pemats 3a1a4un Ha HaX0X/ICHUE BEPOSTHOCTEN
COOBITHII B CepHH MCTIBITAHUH 10 TIEPBOTO yCIexa, B
TOM YHCIIE C TIPUMEHEHHEM (POPMYIIBI CYMMBI
TEOMETPUYECKON IIPOTrPECCHUH.

PemaTs 3a1a4m Ha HAXOKACHUE BEPOSITHOCTEM
9JIEMEHTAPHBIX COOBITHI B CEPUM UCTIBITAHUN
bepHynay, Ha HaX0XKIE€HHE BEPOSTHOCTH
OIPENENEHHOIO YHCA YCIIEXOB B CEPUH
ucnblTaHui bepHysu.

N3yuyaTs B X04e NPaKTHYECKOH paboThl, B TOM
9HciIe, C TTOMOIIBI0 HU(PPOBBIX PECYPCOB, CBOWCTBA
BEPOSTHOCTH B CEpUM UCIBITAHUN bepHymm

3amoHsieTcsA
1o Mepe
H3y4eHust
MaTepuaia




Cayuaiinas
BeJINYHHA

(64)

CrnygaiiHas BeJMYMHA U
pacrpejieneHue
BEPOSITHOCTEH.
MateMaTHueckoe OKUIaHUEe
U AUCIIEpPCHsl ClTydyalHOM
BenuuuHbl. [Ipumepst
MaTeMaTHIECKOTO
OKMJaHUS KaK
TEOPETHIECKOTO

CpPEeIHETO 3HAYCHUS
BennuyuHbl. [TonsTHe

0 3aKOHE OOJIBIINX

yucen. 3mepenue
BEPOATHOCTEH €

MIOMOIIBIO YaCTOT.
[Tpumenenne 3akoHa OONIBIINX
qrcel

OcBONTH NMOHATHA: ClIydaiiHas BEJINYHHA,
3Ha4YEeHUE CIy4YaliHOM BeJIMYUHBI, paclpeseneHne
BEPOSITHOCTEH.

H3y4aTh 1 00Cy,I1aTh IPUMEPB] AUCKPETHBIX U
HETIPEPHIBHBIX CIIyYalHHBIX BEIMYUH (POCT, BEC YEIIO
BEKa,YUCIICHHOCTb HACEJIECHMsI, JPyTHe U3MEHYUBBIE
BEJIMYMHBI, PACCMATPUBABILIHUECS B Kypce
CTaTHUCTHKH), MOACTHHBIX CITyJaifHBIX BEIUYHH,
CBSI3aHHBIX CO CIIyYalfHBIMU OTbITaMHU (OpocaHne
MOHETBI, UTPAJILHOM KOCTH, CO CIIy4allHbIM
BBIOOPOM H T. I1.).

OcBanBaTh NOHATHS. MaTEMAaTHUECKOE OKUIAHNE
CIIy4ailHOH! BEJIMYUHBI KAK TEOPETUUECKOE CPEHEE
3HAUEHUE, TUCIIEPCUS CIIy4aliHON BEJIMUYUHBI KaK
aHAJIOT TUCTIEPCUH YHUCIOBOTO Habopa.

Pematp 3aga4n Ha BBIYHCICHHE MAaTEMAaTHIECKOTO
OXXKUJAHUSI W JUCIEPCUHM JHUCKPETHOU cllydyallHOM
BEJIMUYMHBI 110 3aJlaHHOMY pacHpelesIeHNI0, B TOM
YHCJIe 33J1a4, CBA3aHHbBIX CO CTPAXOBAHUEM U
JIOTEpEsIMHU.

3HAKOMUTBCS ¢ MATEMATHYECKUM

O’KMJIaHHEeM U JUCTepCHel HEKOTOPBIX
pacmpeneneHuii, B TOM YHCIIE pacTIpeIeIeHUs
CIIy4aiiHOM BEJIMUMHBI «UUCIIO YCIIEXOB» B CEPUU
ucnbiTanuid bepuymu.

H3yuaTh 9acToTy COOBITHS B IIOBTOPSIFOIINXCS
CIIy4alHbIX ONbITAaX KaK CIy4alHyl0 BEIMUYUHY.
3HAKOMUTBHCSI € 3aKOHOM OoNbIIMX Yucen (B
¢opme bepHymim): npu OOJBIIOM YHUCIEC OIMBITOB

3anoaHsiercs
1o Mepe
H3ydeHUst
MaTepuaia




4acToTa COOBITHS OJNM3Ka K €r0 BEPOSTHOCTH.
Pemarp 3amaum Ha M3MEpEHHE BEPOSITHOCTEH C
TIOMOIIBIO YaCTOT.

O0cyxnaTh pOJIb 3aKOHA OOJBIIMX YHCET B
00OCHOBaHMM 4YacTOTHOTO  METO/Aa H3MEpEHUs
BEPOSITHOCTEH.

OO6Cy:KIaTh 3aKOH OOJIBIIUX  YKCEI KaK
MPOSIBJICHUE CTATHCTHYECKONW YCTOWYMBOCTH B
M3MEHYHBBIX SIBJICHUSIX, POJIb 3aKOHA OOJBIINX
YKCeNl B MPUPOJIE U B KHU3HHU YEIOBEKa.

0O000menue,
KOHTPO.JIb
(10u)

HpeﬂCTaBHeHI/Ie JaHHBIX.

OmnmucaTtenbHas CTaTUCTHKA.

BeposTHOCTB Cily4aliHOTO
COOBITHS. DIleMEHBI
KOMOHMHATOPHUKH.
CrnyuaiiHple BEIMYUHBI U
pacnpeeneHus

IoBTOPATH U3yUEHHOE U BBICTPAUBATHCUCTEMY
3HAHWMH.

PemaTs 3a1aum Ha npejicTaBIeHUE U ONTUCAHHE
JTaHHBIX.

Pemarts 3agaun Ha HAXOXAEHUE BEPOSITHOCTEH
COOBITHIA, B TOM YHUCJIE B ONBITAX C
PaBHOBO3MOKHBIMHU DJIEMEHTAPHBIMU COOBITHSIMH,
BEPOSITHOCTEN 00bETUHEHMSI U TIepECeUeHUs
COOBITHIA, BEIYUCIIATH BEPOSITHOCTH B OMBITaX C
CepUSIMU CITyYalHBIX MCIIBITAHUN

3anoansiercs
1o Mepe
H3ydeHUust
MaTepuaJa
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