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[HosicHuTeIbHASA 3aNIUCKA
OO6mrast xapakTepucThKa yaeOHoro penmera «MaTemaTukay. 5-9 KIacchl.
[{enm 1 ocoOeHHOCTH M3y4YeHUs yaeOHOTO TIpeaMeTa «MaTeMaTrnkay KIIacChl.
Mecto yuebHoro npeamera «Maremarrkay B y4eOHOM ILJIaHE
Ilnanupyembie pe3yJbTaThl OCBOCHHUA Y4eOHOT0 npeamera «MaremaTuka»
HAa YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHus
JIMYHOCTHBIE PE3ybTaThI
MeTtanpeaMeTHbIE PE3yIbTAThI
[IpenmeTHbIE PE3yNIbTATHI
PaGouasi nporpamma y4yeoHoro kypca «MaremaTukay. 5-6 kiace
[enu nzydyenus: yueOHOro Kypca
Mecto yuebHOro Kypca B yueOHOM IUTaHE
Conepxanue yueobHoro mpeamera (1o rogaM o0ydeHusl)
5 knacc
6 xnacc
[TnanupyeMbl IpeAMETHBIE PE3YIbTAaThl OCBOCHUS paboueil mporpaMMbl
5 knacc
6 xnacc
Pa0ouass nporpamMmma y4e0HOro Kypca «AJreopa». /-9 kiaacc
[enu nzydenus yueOHOTo Kypca
Mecto yuebHOro Kypca B yueOHOM IUTaHEe
Conepxanre yueOHOro IiaHa
7 kiacc
8 kiace
9 kiace
[TnanupyeMbl IpeAMETHBIE PE3YIbTaThl OCBOCHUS paboueil mporpaMMbl
7 Kiacc
8 kmacc
9 knacc
Pabouass nporpamma y4yeOoHoro kypca «l'eomerpus». 7-9 kiacc
[lenu n3yuenus: yueOHOro Kypca
Mecto yueOHOro Kypca B yueOHOM ILJIaHE
Coneprkanue yueOHOTO TIaHa
7 kiacc
8 kimacc
9 kimace
[TnanupyeMbl peIMETHBIE PE3yJIbTaThl OCBOCHUSI pabouel IporpaMMBbI
7 xnacc
8 kiacc
9 knacc

PabGouasi nporpamma y4e0HOro Kypca «BeposiTHOCTb U CTATHCTHKAY.

7-9 knace
[lenu n3yuenus: yueOHOro Kypca

Crtp.04
Ctp.07
Ctp.08
Ctp.09
Ctp.10

Crp.10
Crtp.12
Crp.14
Crp.14
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Crp.36

Crp.37

Crp.38
Crp.38

Crp.39



Mecto yuebHOro Kypca B yueOHOM ILJIaHE
Coneprkanue yueOHOTO IIaHa
7 xnacc
8 kiacc
9 knacc
[TmarupyeMbl IpeIMETHBIE Pe3yJIbTaThl OCBOCHUS paboUyell TPOrpaMMbI
7 Kiacc
8 kiacc
9 knacc
TemaTuyeckoe NIAHUPOBaHUE YUeOHOr0 Kypca
Marematuka. S Kiacc
Marematuka. 6 kimacc
Anrebpa. 7 kiacc
Anrebpa. 8 kiacc
Anrebpa. 9 kiacc
['eomerpus. 7 knacc
['eometpusi. 8 Kkiace
['eomeTpus. 9 knacce
BeposTHOCTh B cTaTHCTHKA. 7 KITAacC
BeposiTHOCTh 1 cTaTCTHKA. 8 Kitace
BeposiTHOCTh M cTaTncTHKA. 9 Kitace

Crp.4l

Crp.41
Crp.41
Crp.42

Crp.42
Crtp.43
Crtp.43

Crp.44
Ctp.52
Crp.60
Crp.63
Crp.68
Crp.74
Crp. 77
Ctp.80
Crtp.84
Ctp.86
Ctp.88



HOACHUTEJDbBHAA 3ATINCKA

HopMaTHBHO-IPABOBbIE JIOKYMEHTDI:

PaGouas ImporpaMma 1o MaTCMaTuKC Ha YPOBHC OCHOBHOTI'O O6I[I€FO 06pa30BaH1/151

IIOATrOTOBJICHA HA OCHOBC

®denepanpHoro 3akoHa «O06 oOpaszoBannu B Poccuiickoit deneparum» ot 29.12.2012
N 273-03

®denepanbHbIi rOCY1apCTBEHHBIN 00pa30BaTEIbHbIN CTAHIAPT OCHOBHOTO OOIIErO
o0pa3oBaHusl, YTBEPKAECHHBIA MpUKazoM MuHuctepcrBa npocsemeHus PO ot
31.05.2021 Ne 287 (¢ M3MEHEHHUSMHU, BHECEHHBIMH IPUKA30M MHUHHUCTEPCTBA
npocsetienus: Poccutickoit @eneparuu ot 18.07.2022 No 568);

[Tpuka3 MunnctepctBa npocsenieHus: Poccuiickoit @enepannu ot 12.08.2022 Ne
732 «O BHeceHMM U3MEHEHUH B  (eaepaibHbIi  TOCYJapCTBEHHBIM
00pa3oBaTeNbHbI CTAaHAAPT CPEIHEro OOIIEro 0O0pa30BaHUs», YTBEPKICHHBIM
npukazoM MuHHcTepcTBa oOpa3oBanus U Hayku Poccuiickoit denepanuu ot 17
Mast 2012 r. Ne 413;

B cootBerctBun ¢ ®I'OC OOO Ha ocHoBe DesnepanbHON paboyeit MporpamMMbl
OCHOBHOTO 0011er0 00pazoBanus ¢ yuetom OOIT;

@denepanbHOrO MEPEYHs] YYEOHUKOB, YTBEPKAEHHOIO MNpUKa3oM MHHHCTEPCTBA
npocsemienus oT 21 centsaops 2023 roma Ne 858 «O06 yTBepkaenuu henepaibHOTO
MepeyHsl Y4eOHUKOB, JAOMYUIEHHBIX K HMCIOJb30BAHUIO MPHU peaTu3alii HUMEIOUUX
roCyJapCTBEHHYIO aKKPEIUTALMI0 00pa30BaTebHBIX MPOrPaMM HayaabHOTO OOIIEro,
OCHOBHOTO  00miero, cpegHero  oOmero  oOpa3oBaHHs,  OpraHHU3aIlUsSIMH,
OCYUIECTBJISIOIMMH 00pa30BaTEIbHYIO JESITEIIBHOCTh U YCTAHOBJICHUS MPEAECIBHOIO
CpOKa MCTOIB30BAHMS UCKITIOUYEHHBIX YUCOHUKOBY;

denepanbHBIN MTEPEUYCHD AIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, JOMYIIEHHBIX K
UCIIOJIb30BAHUIO TIPU peAM3all WMEIOIIHUX TOCYJAPCTBEHHYIO aKKPEIUTAIUIO
o0Opa30BaTeNbHBIX MPOrpaMM HA4ajJbHOTO OOIIEr0, OCHOBHOTO OOIIETr0, CPEIHEro
oOmero o0pa3oBaHUs, YTBEpXKIEHHAs MPUKAa3oM MUHHUCTEpCTBA MPOCBEIECHUS

Poccutickon ®@eneparuu ot 2 aBrycra 2022 r. No 653;



~ IlocranoBimenusa [J1aBHOrO TOCYJapCTBEHHOIO CaHUTAPHOTO Bpauda Poccuiickon
@eneparu ot 28.09.2020 1. No 28 «O06 yrBepxkaeHun canutapHbix mpasmin CII
2.4.3648-20 «CaHuTapHO-3>IUAEMHUOJIOTUYECKHE TpeOOBaHUA K OpraHU3aIlUsIM
BOCIIUTAHUSI W OOYyYEeHMs, OTIbIXa W O3JOPOBJICHUS ACTEH M MOJOIEKU» U OT
28.01.2021 Ne 2 «O0 ytBepxkaeHnn canuTapHbIX npasuil U HopM CanlluH 1.2.3685-
21 «I'urueHnyecKre HOpMaTUBBI U TpeOOBaHMS K 00€CTIEYCHHIO O€301TaCHOCTH U (WJIH)
0e3BpeTHOCTH IS YesoBeKa (PAKTOPOB Cpeibl OOMTAHUSD.

~ YuyebHoro miaHa ocHOoBHOro obomero oo6pazoBanusi OKKOY «MKK Ilancuona

BocriutanHUI MO P®» ¢ yuétom OOIL.

JIM4yHOCTHBIE W METaNpeIMETHBIE PE3yibTaThl MPEACTABICHBl C YYETOM
0COOCHHOCTEH MpernojaBaHusi MAaTEMaTUKU B OCHOBHOM 00111€00pa30BaTEIbHOM IIKOJIE C
y4€TOM METOAMYECKUX TpaguUUKA TIOCTPOEHUS IIKOJBHOTO Kypca MAaTEMaTHUKH,
peann30BaHHBIX B OoJiblliel yacTu Bxondmux B DexepanbHbii nepeueHs YMK mo
MaTeMaTHUKE.

Copnepxanre padodei mporpaMMbl peayin3yeT y4eOHO-MeToAnYeCKHii KOMILJIEKC:

Kypc «MaremaTuka». 5-6 kiacc.
1. Bunenkun H.4., XKoxos B.1., YecnokoB A.C u np. «MatemaTuka. 5 kinacc: 6a30BbIit
YPOBEHb: YUYECOHUK B 2-X 4acTAX». 3-¢ u3aanue nepepadborannoe. M3a. [Ipocsemenne
2. Bunenkun H.I., XKoxoB B.U., UecnokoB A.C u np. «MatemaTtuka. 6 kiacc: 0a30BbIi

YpOBEHB: yUEOHHK B 2-X 4acTsIX». 3-¢ u3aanue nepepadborannoe. M3a. [Ipocsemenue

Kypc «Aaredopay. 7 - 9 kiacc.
1.MakapsrueB 10.H., Munnatok H.I'., Hemkos K.M. u gpyrue; nox pen. TeasikoBckoro
C.A. «Marematuka. Anrebpa: 7 kiacc: 0a30BbIi YpOBEHB: y4eOHUK», 15-¢ m3maHue
nepepadotanHoe. U3n. [Ipoceemnienne.
2.MaxkaperueB FO.H., Munatok H.I'., HemkoB K.W. u npyrue; nox pea. TeasikoBCKoro
C.A. «Marematuka. Anrebpa: 8 kiacc: 0a30BBIi YpPOBEHB: y4eOHUK», 15-¢ m3maHue

nepepadotanHoe. U3a. [Ipocsenienue.



3.MakapsiueB FO.H., Munatok H.I'., Hemikos K.W. u apyrue; nox pen. TensikoBckoro
C.A. «Marematuka. Anrebpa: 9 kiacc: 0a30BBI YpPOBEHB: y4eOHUK», 15-¢ m3maHue

nepepaboranHoe. M3a. [Ipocsemienue.

Kypc «'eomerpusi». 7 - 9 kiacc.
JI.C. AtanacsH, B. ®. byry3os, C. b. KagomiieB u ap. «Maremaruka. ['eomerpus. 7-9

KJIacchl: 0a30BbIN ypoBeHb: yueOHUK.» W3a. [IpocBemienue.

Kypc «BeposiTHOCTB M cTaTHCTHKA». 7 - 9 KJ1acc.
N.P. Beicouxnii, 1.B. fmenko nox pen. Amenko M.B. «Maremartuka. BeposTHOCTb

CTaTUCTHKA: 0a30BbIN YpOBEHb: YUeOHUK B 2 yacTsax». 1-e uzganue. M3a. [Ipocsemnienue.

DJ1eKTPOHHBbIE 00pa3oBaTeIbHbIE PecypChl

Maremaruka, 5 knace, ®I'AOY AI1O "Akagemuss Munnpocsemenus Poccun",
Maremaruka, 6 kinacc, ®I'AOY AITO "Akagemuss Munnpocsemenus Poccun",
DIIEeKTPOHHBIN 00pa3oBaTeNibHBIN pecypc «/loMaiinue 3ananus. OcHOBHOE o011ee
obOpazoBanue. MaremaTtukay, 5-6 kinacc, AO U3natensctBo «IIpocBeiienne»,
Tpenaxép «Obmako 3naHui». Maremaruka. 5 kinacc, OO0 «Duzukon JIAby,
Tpenaxép «O0nako 3Hanui». Matematuka. 6 kinacc, OO0 «Dusukon JIAby,
Kypc ypokos o matemaruke 5 knacc, OOO «MMTHTEPJA»,

Kypc ypokos o matemaruke 6 kinacc, OOO «MMTHTEP/IA»,

Anrebpa, 7 kmacc, DI'AOY JI1O "Axkanemuss Munnpocsemenns Poccun",
Anrebpa, 8 kiacc, DI'AOY JI1O "Axkanemuss Munnpocsemenus Poccun",
Anrebpa, 9 kimacc, ®I'AOY JII10 "Axanemuss Munnpocsemenus Poccun",
DnexkTpoHHBIN 00pa3oBaTeNbHbIN pecypc «lomamaue 3aganus. OcCHOBHOE 0011Iee

obpazoBanue. Anredpa», 7-9 knacc, AO U3natennctBo «IIpocBemienue»,



BepositHocTh M cTatucTuka, 7 kinacc, ®I'AOY JI1O "Axkanemus MuHIPOCBENIEHUS
Poccun",
BepositHoCTh M cTatncTrka, 8 kiacc, DI'TAOY JIIO "Akanemuss MUHIIpOCBEIICHUS
Poccun",
BepositHoCcTh M cTaTucTuka, 9 kinacc, ®I'AOY II10 "Akaaemus MuHIpocBenieHus

Poccun",

I'eometpus, 7 knacc, ®I'AOY AI10 "Akagemus Munnpocsemienust Poccun",
I'eomerpus, 8 knacc, DI'AOY AIIO "Akanemuss Munnpocsenienust Poccun”,
I'eomerpus, 9 knacc, DI'AOY AIIO "Akanemus Munnpocsenienus Poccun",
DIIeKTPOHHBIN 00pa30oBaTeNIbHBIN pecypc «/loMamnue 3ananus. OcHOBHOE oO11ee

obpazoBanue. ['eomeTpus», 7-9 kinacc, AO UznarenbctBo «IIpocBemieHue)

OO0uas xapakTepuCcTHKA Y4eOHOr0 npeamera
«MATEMATHUKA»

Pabouast mporpamMmma mo mMareMaTHKe JJi1 BOCIIUTAHHULL 5—9 KiaccoB pa3paboTaHa
Ha ocHoBe DenepanbHOro rocy1apcTBEHHOI0 00pa30BaTEILHOTO CTAHIaPTa OCHOBHOTO
obmero oOpa3oBaHusi ¢ Y4€TOM H COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPENBbABISIEMBIX K MaTeMaTH4eCKOMY OOpa30BaHUIO, W TPAJUUUN POCCUHCKOIO
00pa3oBaHus, KOTOpbIe OOECHEYMBAIOT OBJIAJACHUE KIIOYEBBIMU KOMIIETEHIIUSIMH,
COCTABJISIFOUIMMHU OCHOBY JIJIs HEMIPEPHIBHOIO 00OpPA30BAHMS M CAMOPA3BUTHS, a TAKKE
I[EJIOCTHOCTh  OONIEKYJTYPHOTO, JIMYHOCTHOTO Y TIO3HABATEJIBHOTO Pa3BUTHS
BocnuTaHHUIl. B pabouelt mporpamme yuTeHbl HuAeH W mnojoxxkeHus KoHuenuuu
pa3BUTHS MaTeMaTu4deckoro oopazoBanus B Poccuiickoit deneparum.

B »snoxy uudpoBoit TpaHcpopmaiuu Bcex cdep UeTOBEUECKON NesITeIbHOCTH
HEBO3MOXKHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM YEJOBEKOM 0e3 0a30Boi
MaTeMaTHYeCKOW TOATOTOBKU. Y3K€ B IIKOJIE MaTeMaTHUKa CIY>XUT OINOPHBIM
NpeaMETOM JJIsi W3YYEHHS CMEKHBIX JUCHHUIUIMH, a TMOCHe IIKOJIBI pealbHON
HEO0OXOIMMOCTBIO CTAHOBHUTCS HETIPEPHIBHOE 00pa30BaHKE, YTO TPEOYET MOTHOIIEHHOM
0a30Boi 00111€00pa30BaTEIHLHON MOJATOTOBKH, B TOM YHCJI€ U MaTEMaTHYECKOH. ITO
00yCJIOBJIGHO TE€M, 4YTO B HAlIM JHU PAcTET 4YMCIO Npodecchil, CBSI3aHHBIX C
HETOCPECTBEHHBIM MPUMEHEHUEM MaTeMaTUKH: U B c(pepe SJKOHOMUKHU, U B OU3HECe, U
B TEXHOJIOTUYECKUX 00JIACTSIX, U JIaXKe B TyMaHUTApHBIX cepax. Takum oOpa3zom, Kpyr
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BOCIIMTAHHUL, Ul KOTOPBIX MaTe€MaTHKa MOXKET CTaThb 3HAYMMBIM IPEIMETOM,
pacmmpsieTcs.

[IpakTryeckas MOJE3HOCTh MATEMATHKU OOYCIIOBJIEHA TE€M, 4YTO €€ MpPEeaMETOM
ABIIAIOTCS PYHIAMEHTAIbHBIE CTPYKTYPBI HAIlIETO MUpPA: MPOCTPAHCTBEHHBIE (DOPMBI U
KOJIMYECTBEHHbIE OTHOUIEHUS OT MPOCTEHMIINX, YCBaWBAEMBIX B HEMOCPEICTBEHHOM
ONbITE, JO JOCTaTOYHO CJIOKHBIX, HEOOXOJMMBIX JJIsi pa3BUTHUS HAy4YHBIX U
IIPUKJIAJAHBIX HJel. be3 KOHKPETHBIX MAaTEMaTUUYECKUX 3HAHUM 3aTPyTHEHO [IOHUMAaHNE
IPUHIMIIOB YCTPOMCTBA M HCIIOJIb30BAHUS COBPEMEHHOM TEXHUKH, BOCHPUATHE M
UHTEpIIpEeTallisd Pa3HOOOpa3HONW COLMATBHOM, HSKOHOMUYECKOM, IMOJIUTHYECKON
uHpopMaiuu, ManodPQPeKTUBHA TOBCEJIHEBHAs MpaKTUYEeCKas JACSTENbHOCTb.
Kaxxiomy 4enoBeKy B CBOEH JKU3HHU NMPUXOIUTCS BBIIOIHATH PACYETHI U COCTABIIATH
aJICOPUTMbI, HAXOJUTh U MPUMEHATh (POPMYJIbl, BIAJETh MPAKTUYECKUMH MPUEMAMU
reOMETPUUYECKUX U3MEPEHUI U MOCTPOEHUH, YNTaTh HH(POPMALUIO, IPEACTABICHHYIO B
BUJe TaOIUL, auarpaMMm U rpaduKoOB, XUTh B YCIOBUAX HEONPEACIEHHOCTU H
MOHUMATh BEPOSITHOCTHBIN XapaKTep CIIy4alHbIX COOBITUH.

OAHOBPEMEHHO € pacliupeHueM chep MPUMEHEHHs MaTeMaTUKU B COBPEMEHHOM
oOuiectBe BcE 0Oojiee BaKHBIM CTAHOBHUTCSI MaT€MaTHYECKUM CTWIIb MBIILJICHUS,
IPOSIBILSIIOLIMICSA B ONPENEIEHHBIX YMCTBEHHBIX HaBbIKax. B mpouecce H3ydeHHs
MaTE€MaTUKU B apCeHall NPUEMOB M METOJOB MBIIUJICHUS 4YEJIOBEKa €CTECTBEHHBIM
00pa30M BKIIIOYAIOTCS UHAYKIIUS U ASAYKIUs, 0000IIEHNE U KOHKPETU3alIMs, aHAIU3 U
CUHTE3, KJaccu(uKanus U cucTeMaTu3auus, abcTparupoBaHue U aHajaorus. OObeKThI
MaTEMaTUYECKUX YMO3AKIIOUEHUW, IIpaBWia HMX KOHCTPYMPOBAHUS PACKPBIBAIOT
MEXaHU3M  JIOTUYECKUX  IOCTPOEHHH, CIIOCOOCTBYIOT  BBIPAOOTKE  YMEHHUS
dopMynupoBaTh, 0OOOCHOBBIBaTh U JOKA3bIBATh CYXKICHHS, TEM CAaMbIM pPa3BUBAIOT
JIOTUYECKOE MbIIIUIEHHE. Beayias poias NpuHaAJIe)KUT MaTeMaTHKe U B JOPMUPOBAHUU
QITOPUTMHYECKOW KOMIIOHEHThI MBIIIJIEHUS M BOCIIUTAHUUA YMEHHI JIEHCTBOBATH 1O
3a/IaHHBIM aJTOpPUTMaM, COBEPIIEHCTBOBATh M3BECTHBIE U KOHCTPYHMPOBAaTh HOBBIE. B
IpoLEecce pelIeHUs 3aJad OCHOBOM Y4YeOHOH NeATeIbHOCTH Ha YpOKax MaTeMaTUKU
Pa3BUBAIOTCS TAKXKE TBOPYECKAS M IPUKJIIAHAS CTOPOHBI MBILIUICHHUS.

OOyueHue maremaTvke Ta€T BO3MOXKHOCTh Pa3BUBATh Y BOCIHMTAHHMI] TOYHYIO,
palMOHANbHYI0 U MH(OPMATUBHYIO pe€yb, YMEHHE OTOMpATh HamOoJee MOIXOIALIUe
S3BIKOBBIE, CHUMBOJIMYECKHE, TpadUyecKue CpeACTBA ISl BBIPAKEHUS CYXICHUN U
HaIJIAJHOTO UX MPEACTaBICHUS.

HeoOxoaumMbpIM KOMIIOHEHTOM OOLIEH KyJIbTyphl B COBPEMEHHOM TOJIKOBAHUU
ABNIIETCS  O0Illee 3HAKOMCTBO C  METOJAaMU T[O3HAHUS JIEWCTBUTEIBHOCTH,
MPEICTAaBICHUE O MPEIMETE U METO/IaX MATEeMAaTUKHU, UX OTJIIMYUNA OT METOJOB JPYTUX
€CTECTBEHHBIX M TYMAHUTAPHBIX HAYK, 00 0COOCHHOCTSX MPUMEHEHUSI MaTEMaTUKH AJIs
pellleHus] HAay4YHbIX U TMPHUKIAAHBIX 3adady. TakuM oOpa3oM, MaTeMaTHYeCKoe
o0pa3zoBaHKre BHOCUT CBOM BKJIAJ B (DOPMHUPOBAHKE OOIIEH KYJIbTYphI YeJIOBEKA.



N3ydyeHne MaTeMaTUKK TaKKe CIIOCOOCTBYET 3CTETUYECKOMY BOCIIUTAHUIO YEJIOBEKa,
IIOHUMAHUIO KPACOTBl U M3SIIECTBA MAaTEMaTUYCCKUX PACCYXKIACHUN, BOCHPUATHUIO
reOMeTpUUECKUX (GOpPM, YCBOCHHUIO HAEH CUMMETPHH.

Iesu 1 0CO0EHHOCTH U3YyUYeHHsI Y4eOHOI 0 IpeaMeTa
«MATEMATHKAY». 5 — 9 kiaaccel

[TpuopuTeTHBIMU 1ENISIMU O0yUEHUS MaTeMaTHKe B 5-9 Kilaccax sIBISIOTCS:
dbopMHpOBaHHWE UEHTPAIBHBIX MAaTEMAaTHUYECKUX TMOHSATHUH (YUCIO, BEJIMYMHA,
reoMerpuueckas Qurypa, mepeMeHHas, BEPOSTHOCTb, (PYHKIIH), 00€CIIeUBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMaTUUYECKOTr0 0Opa30BaHUsl BOCIIUTAHHUIL;
MO/IBEICHUE BOCIUTAHHMI] HA IOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3H
MaT€MaTUKU W OKPYKAIOIIEr0 MHpa, NOHMMAaHUE MAaTE€MaTWKU KAaK 4YacTh oOIieu
KYJbTYpbl UEJIOBEYECTBA;
pa3BUTHE HMHTEJUIEKTyaJIbHBIX M  TBOPYECKHMX  CIIOCOOHOCTEW  BOCHUTAHHHUII,
M03HAaBaTEJIbHOW aKTUBHOCTH, MUCCIIEIOBATEIbCKUX YMEHUM, KpUTUUHOCTU MBIIILICHHUS,
MHTEpeca K U3YYEHUIO0 MAaTEMATHKU;
dopmupoBanre  (YHKUIMOHAJIBHOM  MaTeMAaTHMYECKOW  TPaMOTHOCTH:  YMEHHS
pacro3HaBaTh MPOSIBICHUS MATEMAaTHUYECKUX MOHATHN, 00bEKTOB U 3aKOHOMEPHOCTEH
B pEaJbHBIX JKU3HEHHBIX CUTYAIUSAX W MPU U3YUYEHUU JIPYTUX y4EeOHBIX MPEIMETOB,
MPOSIBJICHUSI 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (OpMYJIMpPOBATH MX Ha SA3BIKE
MaTreMaTUKd U CO3/1aBaTh MAaTEMaTHYECKUE MOJENH, NPUMEHSITh OCBOEHHBIM
MaTeMaTUYeCKU ammapaTr [Jis peuieHus MNPaKTUKO-OPUEHTHUPOBAHHBIX 3ajady,
MHTEPIPETUPOBATH U OLICHUBAThH MOJYYEHHbBIE PE3YJIbTATHI.

OCHOBHBIC JIMHUU COJAEpXKaHUsSI Kypca MaTeMatuku B S5-9 knaccax: «Yucma u
BBIUHCIICHUS», «Anredpa» («Anredpandeckue BBIpOKEHUS», «YpaBHEHUS U
HepaBeHCTBa»), «DyHkuum», «l'eomerpusi» («I'eomerpuueckue GUTypel U UX
CBOMCTBay, «M3MepeHne reoMeTpuueckiux BeIMYuH»), «BeposiTHOCTh U CTAaTUCTUKAY.
JlaHHbIe JTMHUM PA3BUBAIOTCA MapajuiesIbHO, KaXKJas B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOW, OJHAKO HE HE3aBUCMMO OJIHa OT JPYroi, a B TECHOM KOHTaKTe H
B3aumozeiictBun. Kpome »3Toro, ux oOBEIMHSET JIOTHYECKas COCTaBISIOLIAs,
TPAAULMOHHO MIPUCYIIasi MaTeMaTUKE U IPOHU3BIBAIONIAsl BCE MATEMATHUYECKUE KYPChl
u conepxkarenbubie TuHud. ChopmynupoBanHoe B DenepaibHOM TroCyIapCTBEHHOM
00pa3oBaTebHOM CTaHJApPTE OCHOBHOIO OOHIEro 0Opa3oBaHUs TPEOOBAHHE «YMEThb
ONepUpPOBATh MOHATUAMHU: ONpPEIETICHUE, AaKCHOMa, TEOPEMa, T0KA3aTeIbCTBO; YMEHHE

pacro3HaBaTh MCTUHHBICE U JIOKHBIE BBICKA3bIBaHUS, IPUBOJIUTH MPUMEPHI U



KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U OTPHUIIAHUS BHICKA3bIBAaHUI» OTHOCHUTCS KO
BCEM KypcaMm, a (OpMHUPOBaHUE JIOTUYCCKUX YMEHHUI paclpenessieTcs 0 BCeM TroaM
00y4eHMs Ha YPOBHE OCHOBHOT'O 001IIEro 00pa3oBaHMsI.

Coneprxanne 06pa3oBaHus, COOTBETCTBYIOIIEE MTPEIMETHBIM PE3yIbTaTaM OCBOCHHUS
paboueit mporpaMMbl, paclpeAeIEHHBIM TI0 TO/IaM 00Y4YEeHHS, CTPYKTYPUPOBAHO TAKHUM
o0Opa3om, 4TOOBI KO BCEM OCHOBHBIM, MPUHIIUIHAIBHBIM BOMPOCaM BOCIHTAHHUIL
oOpalmaiich HEOJHOKPAaTHO, YTOOBI OBIAJCHHE MAaTEMAaTHYCCKUMH TOHATHUSIMU WU
HABBIKAMHU OCYIIECTBISIIOCH IOCIEIOBATEIbHO M TOCTYIATEIbHO, C COOIIOJCHHEM
MPUHITUIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHHUS BKJIIOYAINCH B OOIIYIO CHUCTEMY
MaTEeMaTUYECKUX TPEICTABICHUN BOCIUTAHHUII, PACIIUPSA U YrIIyousst e€, oOopaszys
IPOYHBIE MHOYKECTBEHHBIC CBSI3H.

Mecto yueOHOro nmpeamera «MareMaTHKa» B y4eOHOM IJIaHE

B cootBercTBHEN ¢ DenepalibHBIM IOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM
OCHOBHOTO 00111€eT0 00pa30BaHUsl MaTeMaTHKa SBJISIETCS 0053aTeIbHBIM MTPEIMETOM Ha
JJAaHHOM ypoBHE oOpazoBanusi. B 5-9 knaccax yueOHbIM mpenmer «MaremaTuka
U3y4yaeTcss B paMKax CIEAYyIIIMX YYeOHbIX KypcoB: B 9-0 Kiaccax Kypca
«Maremartukay», B 7-9 kiaccax KypcoB «Anredpay, «['eomerpus» n «BeposTHOCTH U
CTaTUCTUKA.

Hacrosmeit nporpamMmoil mpeaycMaTpuBaeTcsl BbIIEICHUE B YYEOHOM IUIaHE Ha
U3y4eHUE MaTeMaTUKU B 5-6 Kiaccax 5 y4eOHbIX 4acOB B HEZEIIO B TEUEHUE KAXKIOTO
roga ooydenus, B 7-9 kinaccax 6 y4deOHbIX 4acOB B HEJEJIO B TEUEHUE KaXKJIOTO roja
o0yuenusi. CymmapHo uzyuyeHue «MaTtemaTrka» B OCHOBHOW IIKOJIE 1O IpOrpaMmam
OCHOBHOTO 00IIIeT0 00pa30BaHus pacCUMTaHO Ha 952 yacos.

B 5 kimaccax Ha n3ydeHue nmpeaMera oTBoAUTCS 5 yacoB B Heaento (170 g 3a roxn).
B 6 ki1accax Ha u3ydeHue npeaMera oTBoguTCs 5 wacos B Hepenro (170 4 3a roxn).
B 7 x1accax Ha n3ydeHue npeaMera oTBOAUTCs 6 yacoB B Heaemio (204 4 3a roxn).
B 8 kiaccax Ha n3ydeHue npeaMera oTBOAUTCS 6 yacoB B Heaemro (204 4 3a roxn).
B 9 kiaccax Ha M3ydeHHe mpeaMera OTBOAUTCS 6 yacoB B Henemro (204 4 3a roxn).

IHHJIAHUPYEMBIE PE3YJIbTATHI OCBOEHHUA YYEGHOI'O
HPEIMETA <MATEMATHKA» HA YPOBHE OCHOBHOI'O OBIIIET'O
OBPA30OBAHUA

OcBoenue yudeOHOro mnpeamera «MaremaTtuka IOJDKHO OOeCcreyuBaTh
JIOCTHKEHUE Ha YPOBHE OCHOBHOIO OOIIET0 OOpa30oBaHUS CJICAYIOIIUX
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JIMYHOCTHBIX, METAIPEIMETHBIX U TPEAMETHBIX 00pa30BaTEILHBIX
pe3yJIbTaTOB:

JInuHOCTHBIE pe3yabTaThl

JIMYHOCTHBIC pe3yJbTaThl OCBOCHHUS paboyell NpOorpaMMmbl IO MaTEMaTHKE
OCHOBHOT'0 00I1Ier0 00pa30BaHMs JOCTUTAIOTCS B €IMHCTBE YUCOHOM M BOCTIMTATCIIBHOMN
JEATEIBHOCTH B COOTBETCTBHH C TPATUITMOHHBIMHM POCCUHCKHMH COIIMOKY/IbTYPHBIMH U
TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, IPUHSATHIMH B OOIIIECTBE MTpaBUIaMU 1 HOPMaMH
MOBEJCHUS W CIOCOOCTBYIOT TMpOIlecCaM CaMOTO3HAHUS, CaMOBOCIUTAaHUA U
caMopa3BUTHs, (GOPMHUPOBAHUS BHYTPEHHEH TTO3UIIUN JTHIHOCTH.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS pabouell MpOTpaMMBI MO MAaTEMAaTHKE IS
OCHOBHOTO 00111ero oOpa3oBaHUs JOJDKHBI OTPaKaTh TOTOBHOCTh BOCHUTAHHUIIL
PYKOBOJICTBOBATBCS CHCTEMOW IMO3UTHUBHBIX IIEHHOCTHBIX OPHCHTAIMN M pacIIpEHUE
OTIBITA JEATEILHOCTH Ha €€ OCHOBE U B MPOIECCE PeaM3allii OCHOBHBIX HaIpaBJICHUN
BOCIIUTATEJILHOM JESITEIILHOCTH.

ITaTpuoTnyeckoe BocnuTanue:

IPOSIBJICHUEM HHTEpeca K IMPOUIJIOMY W HACTOSILIEMY POCCHUUWCKOW MAaTEMAaTHUKH,
LIEHHOCTHBIM OTHOLIEHUEM K JIOCTHKEHUSIM POCCUUCKUX MATEMATUKOB U POCCUMCKOU
MAaTEMAaTHYECKOW IIKOJbI, K MCIOJB30BAHUIO ATUX AOCTHMIKEHUN B JIPYTUX HAyKaX U
MPUKIIAIHBIX chepax.

I'paxnanckoe 0 1yXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHHUIO OOS3aHHOCTEN TpakJaHUHA M peaju3alud ero mpas,
OpEJCTaBICHUEM O MaTEeMaTHYEeCKMX OCHOBaX (YHKIMOHUPOBAHMS Pa3IMUHBIX
CTPYKTYp, SIBACHUH, MPOLENyp TPa)XIaHCKOTO 0OIIecTBa (BBIOOPHI, OMPOCHI U TIP.);
TOTOBHOCTBIO K OOCYXKJIEHHIO 3THYECKUX MpOOJIEM, CBS3aHHBIX C MPAKTHUYECKUM
NPUMEHEHUEM JOCTHXKEHUN HAyKH, OCO3HAHMEM BAXHOCTH MOPaIbHO-3TUYECKUX
IPUHIUIIOB B JIESITEIIBHOCTH YUEHOTO.

TpynoBoe BocnuTanue:

YCTAaHOBKOM Ha aKTUBHOE YYACTHE B PEIICHUH NMPAKTUYECKHX 3a/1a4 MATEMaTHYECKON
HaIpaBJICHHOCTH, OCO3HAHMEM BAXHOCTH MaTeMaTHYeCKOro o0pa3oBaHUs Ha
MPOTSHKEHUHM BCEH JKWU3HHM IS YCICITHOM MPO(PECCHOHAIBHON NEeATeTbHOCTH U
pa3BUTHEM HEOOXOJIMMBIX YMEHHUH; OCO3HAaHHBIM BBIOOPDOM U  IOCTPOCHHUEM
WHUBUyaIbHON TPAaeKTOPUU OOpa30BaHUS U KM3HEHHBIX IJIAHOB C YUYETOM JIMUHBIX
MHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEM.

ICTeTHYECKOE BOCIUTAHUE:

CIIOCOOHOCTHIO K AMOIIMOHAIBHOMY U ACTETUYECKOMY BOCTIPUSATHIO MATEMATHIECKUX
00BEKTOB, 3a/Jad, pPEIICHUN, PACCYKICHUHN; YMEHHUI0 BHIETh MAaTeMaTHYECKHE
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3aKOHOMCPHOCTH B UCKYCCTBC.

IlennocTH HAYYHOIO HO3HAHMS:
OpHUEHTAlMEN B JEATEIBHOCTA Ha COBPEMEHHYIO CUCTEMY HAy4YHBIX IPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHS UENOBEKa, MNPUPOABI M OOIIECTBa,
NOHMMAaHHNEM MAaTEMaTU4YEeCKON HAyKH KaK Cepbl YEIIOBEUECKON 1€ATEIbHOCTH, ITAIlOB
e€¢ pasBUTUA W 3HAYMMOCTH JUIA PAa3BUTHsS LMBUIM3ALUU; OBJIAJCHUEM S3BIKOM
MaTeMaTUKU M MaTeMaTU4YeCKOW KyJIbTypOM Kak CpeIACTBOM IIO3HAHUA MUPA;
OBJIQJICHUEM NPOCTEUIINMH HABBIKAMH UCCIEA0BATENBCKOUN NESITENBHOCTH.

duznyeckoe BocnATaHNe, POPMHPOBAHNE KYILTYPbI 310POBbS H IMOLHOHAILHOIO 0J1AT0MO. Ty YHs:

TOTOBHOCTBIO ITPUMEHSATH MaTEMaTUUYECKUE 3HAHUS B MHTEPECAX CBOErO 3/10POBbS,
BEJICHUS 37I0pOBOTO 00pa3a >KM3HH (3I0pOBOE MUTAHUE, COANTaHCHPOBAHHBIN PEXUM
3aHATHI W OTAbIXa, pPEryyisipHas (Qu3nuecKas aKTHUBHOCTH); C(HOPMHPOBAHHOCTBIO
HaBbIKa peQIeKCUH, IPU3HAHUEM CBOETO IPaBa Ha OIIMOKY U TaKOI'O K€ IpaBa JIpyroro
YeJI0BEKa.

JK0JI0rHYecKOe BOCTIATAHME:

OpUEHTAllME Ha MPUMEHEHME MaTeMaTHMYeCKUX 3HAHMWM JJI pelleHHsl 3aJad B
00J1acTH COXPaHHOCTH OKPY’KaIOILIEH Cpefibl, NIAHUPOBAHUS MOCTYNKOB M OLIEHKU MX
BO3MOXHBIX TOCIEACTBUM JUJIl OKPYXKAIOLIEH Cpeabl; OCO3HAHMEM IJI00AJIBHOIO
XapakTepa 3KOJOTMYECKHUX MPOOJIEM U MyTEN UX PELICHUS.

JIM4HOCTHDBIE pe3y/IbTaThl, 00ecneynBAIOLINEe AJANTANUI0 BOCHUTAHHAL K M3MEHSIOMUMCS YCI0BHSAM
COLMAILHOM ¥ IPHPOJHOM CPe/Ibl:

TOTOBHOCTBIO K JIEWCTBHUSIM B YCIIOBHUSIX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO NEATEIIbHOCTh, B TOM YHCIIE YMEHHE
YUUTBCS Y APYTUX JIIOAEH, MpUoOpeTaTh B COBMECTHOU AEATEIBHOCTA HOBBIE 3HAHUS,
HABBIKU ¥ KOMIIETEHIIUH U3 OIBITA JPYTHX;

HEOOXOAMMOCTBIO B (JOPMHUPOBAHMU HOBBIX 3HAHWI, B TOM 4HCIE€ (OPMYIHPOBATH
UJIeU, TOHATHUS, TUIIOTE3bl 00 00BEKTAX U ABJICHUSAX, B TOM YHCIIC paHee HE U3BECTHBIX,
0CO3HaBaTh Ae(PUINUTH COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, IUIaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOMIMI KOHTPMEp, KOPPEKTUPOBATH NPUHUMAEMbIC
pelieHuss W AeHCTBUs, (QOPMYIUPOBAaTH W OICHUBATh PUCKH M TOCIEICTBUS,
(GhopMHUPOBATH OIIBIT.

MeTanpeameTHble pe3yJbTaThl

MertanpenMeTHble pe3yJIbTaTbl OCBOCHMSI MPOTpaMMbl  y4yeOHOro mpeaMera
«Maremarnka» XapakTepU3yIOTCs OBIAJCHUEM VHUBEPCATbHLIMU NOZHAGAMEIbHHIMU
oeticmseusimMu, VHUBEPCATbHLIMU KOMMYHUKAMUGHBIMU oelicmeusmu u
VHUBEPCANbHBIMU PEYIAMUGHBIMU OEUCBUAMU.
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1) YHusepcanvnvlie noznasamenvmvle Oeticmsus obecneyusarom Gopmuposanue
0a308bIX KOSHUMUBHBIX NPOYECCO8 BOCNUMAHHUY (0CB0eHUe MemOo008 NO3HAHUS
OKpYHCaIoOuieco Mupa, npUMeHeHue 102UUecKUx, Uccied08amenbCKux onepayuil, yMeHutl
pabomams ¢ ungpopmayueti).

basoBble Jornyeckue aeicTBUA:

= BBUSBIIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMAaTHUYECKHX OOBEKTOB,
MOHSTUH, OTHOIICHUNH MEXTY TOHSITHAMH; (OPMYIHPOBATH OMPEIACICHUS MMOHSATUN;
yCTaHABJIMBATH CYIIICCTBCHHBIN MPU3HAK KIaCCU(PUKAINK, OCHOBAHHUS JIsI 000O0IIICHHSI
Y CPABHEHMS, KPUTEPUHU MPOBOJIUMOIO AaHAIU3A;

= BOCIIPUHUMATh, (POPMYIUPOBATh U MPEOOPA30BhIBATh CYXKACHUS: YTBEPAUTEIbHbBIE U
OTpULIATEIbHbIC, €IUHUYHBIC, YACTHBIC U O0IIME; YCIOBHBIE;

= BBISBIIATh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUs B haKTax,
JAHHBIX, HAOIIOJCHUSIX W YTBEPXKICHUSAX; NpeasiaraTb KPUTEPUU JIS BBISBICHUS
3aKOHOMEPHOCTEN Y TPOTUBOPEUHIL;

= JICJIATh BBIBOJBI C HUCIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U UHAYKTUBHBIX
YMO3aKJIFOYEHHUM, YMO3AKIIFOUEHUN 110 AaHAJIOTUH;

« pa30upaTh JOKa3aTelbCTBA MATEMATHUYECKUX YTBEPXKJICHUU (MpsMble W OT
MPOTUBHOI0),  MPOBOJUTH  CAMOCTOSITEJILHO  HECJOXKHBIE  JI0Ka3aTeJIbCTBA
MareMaTu4yeckux (hakTOB, BBICTpAWBaATh apryMEHTAlUIO, MPUBOJUTH NPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

= BBIOMpATh CHOCOO pelieHusi y4eOHOW 3ajauu (CpaBHUBATh HECKOJIBKO BapHUAHTOB
pernieHusi, BLIOUpaTh HanboJee MOAXOASIINN ¢ YIETOM CaAMOCTOSITENIbHO BBIJICIICHHBIX
KPUTEPHEB).

basoBble Hcce0BaTenbCKHE AeHCTBHS:

=« WCIOJNB30BaTh  BOINPOCHl  KAaK  HCCIAEAOBATENIbCKUN  WHCTPYMEHT  IIO3HAHWS,
dbopmynrpoBaTh BOIIPOCHI, bukcupytomnme MIPOTUBOPEYHE, npo0iemy,
CaMOCTOSITENIbHO YCTaHABJIMBATH HMCKOMOE M JlaHHOE, (OpPMHUPOBATH THUIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

« IIPOBOJUTH IO CAMOCTOSITEJILHO COCTaBJICHHOMY IUIaHY HECJIOKHBIA DKCIICPHUMEHT,
HEOOJIBIIIOE HCCIICIOBAHUE TI0 YCTAHOBIICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTro
00bEKTa, 3aBUCHUMOCTEH 00BEKTOB MEXKIY COOOI;

= CAMOCTOSITENILHO  (OpMynupoBaTh OOOOIIEHUST ¥  BBIBOJBI 10 pe3yJibTaTaM
MPOBEAEHHOTO HAOJIOICHUS, HCCIICIOBAHUS, OIIEHUBATH JIOCTOBEPHOCTD MOJTYYEHHBIX
PE3yNbTaTOB, BHIBOJIOB M 000OIIECHNUI;

= NPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MTPOIIECCA, a TAKXKE BBIABUTATH MPEAMOI0KECHUS
0 €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmei:
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= BBIABJIITH HCJOCTATOYHOCTH M M30BITOYHOCTh I/IH(l)OpMaHI/II/I, JaHHBIX, H€06XO,ZII/IMBIX

JUIA  pelleHus 3aJadyd; BbIOMpATh, AaHAJIU3UPOBATh, CHCTEMATU3UPOBATh U
MHTEPIPETUPOBATH MH(POPMALIMIO PA3TUUYHBIX BUIOB U (POPM MPEACTABICHUS;

= BBIOUpaTh hopMy mpeacTaBIeHUs HHOOPMALIMU U WILTIOCTPUPOBATH PeIllaeMble 3aaun

CXeMaMH, AuarpaMMaMu, HHOU rpaduKoi U X KOMOMHALIUAMU;

« OIICHHUBATbH Haﬂé}KHOCTB I/IH(i)OpMaLIHI/I 10 KpUTCPUAM, IIPCIAIIOKCHHBIM YYUTCIICM HUJIN

c(hOpMyITUPOBAHHBIM CAMOCTOSITENIBHO.

2) yHHBCpC&HBHLIC KOMMYHUKATUBHbLIC I[GﬁCTBI/IﬁI 00eCIIeYnBaroOT

CCI)OpMHpOBaHHOCTB COLIMaJIbHBIX HABBIKOB BOCIIMTAHHMII.

OOwenue:

= BOCIIPUHUMATL U (1)OpMy.TII/IpOBaTI> CYKACHUA B COOTBCTCTBHUU C YCIOBUAMU U LCIIAMU

OOLIEHUSI; SICHO, TOYHO, I'PAMOTHO BBIpaXKaTb CBOIO TOYKY 3PEHHUS B YCTHBIX U
INVCBMEHHBIX TEKCTAX, 1aBaTh [TOSICHEHNUS 110 X0y PELICHUS 3aa4l, KOMMEHTHPOBATh
ITOJTyYEHHBIA PE3yJIbTaT;

B X0J1e 00CYK/IeHHS 337]aBaTh BOIPOCHI M0 CYIIECTBY 00CYK/Ia€MOM TEMBI, POOJIEMBI,
pemiaeMoil  3aauM, BBICKA3bIBaTh WJEW, HALEJECHHbIE HA [OUCK PELICHUS;
CONOCTABIIATh CBOM CYXKIEHHA C CYXICHHSAMHM JAPYIMX YYacTHUKOB JIMAJIOTA,
OoOHapyXUBaTh pa3INyue U CXOACTBO MMO3ULIUI; B KOPPEKTHON Popme HhopMynnpoBaTh
pa3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABIISTh PE3YJIbTATHI PEIICHUS 3a/1a4i, SIKCIIEPUMEHTA, UCCIEOBAaHUs, IPOCKTA;
CaMOCTOSATENIbHO BbIOMpaTh (hopMaT BBICTYIUIEHUS C YY4ETOM 3aJay Mpe3eHTaluu U
0COOEHHOCTEH ayTUTOPHUHU.

CotpyanudecTBo:

MOHMMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHONW M WHAMBUAYATHHONH PabOTHI
MIPH PEIICHUN YYEOHBIX MaTEeMaTHIECKIX

3aja4, MPUHUMATh 1€Jh COBMECTHOW MAESITeNbHOCTH, IUIAHUPOBATH OPTaHHU3AIUIO
COBMECTHOM paboThl, pachpenensTh BHUAbI padOT, JAOrOBapHUBAThHCS, OOCYKIATh
MPOIIECC U Pe3yabTaT paboThl; 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX (opmax paboTel (0OCyXaeHHs, OOMEH MHEHUSIMHU,

MO3TOBBIE€ HITYPMBI U JIP.); BBIIOJHITH CBOIO YaCTh paOOThl U KOOPAUHUPOBATH CBOU
JEUCTBUA C APYTUMH WICHAMH KOMaH/IbI; OIICHUBATh KAY€CTBO CBOETO BKJIa/1a B 00U
MPOJIYKT MO KPUTEPUSIM, CPOPMYIMPOBAHHBIM yUYACTHUKAMH B3aUMO/ICHCTBHUS.

3) YHUBEpCalbHbIE PperyJATUBHbIe JEHCTBUA oOecrieunBaloT (HOpMUPOBAHME

CMBICJIOBBIX YCTAHOBOK U JKU3HCHHBIX HABBIKOB JINYHOCTU.

Camoopranusanus:

CaMOCTOSITEIIbHO COCTaBJIATh IUIAH, aJTOPUTM pEHIeHHUs 3aaadd (U €ro 4acTh),
BBIOWpATh CMOCOO pemieHHs] ¢ YYETOM HMEIONIMXCS PEeCcypcoB M COOCTBEHHBIX

BO3MOXXHOCTEM, apIryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C yYETOM
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HOBOM HH(OpMaIUK.

CaMOKOHTPOJIb:
= BJIQJIETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS IMpoliecca U pe3yibTaTa pelIeHUs

MaTEMaTHYECKOM 3aJa4u,

» [IPCABUACTD TPYAHOCTH, KOTOPBIC MOI'YT BOSHUKHYTDH IIPpHU PCIICHUU 3aJla4l, BHOCUTD
KOPPCKTHUBLI B ACATCIbHOCTb HAa OCHOBC HOBBIX O6CTO$IT€JIBCTB, HaﬁﬂeHHBIX OI_HI/I6OI(,
BBIAIBJICHHBIX pr,ZIHOCTeI\;I;

OOCHUBATb COOTBCTCTBUC PC3YyJIbTaTd ACATCIBbHOCTH IIOCTaBJICHHOM ocin M

YCIIOBUSM, OOBSICHATh NMPUYUHBI JOCTHIKCHMSI WM HEIOCTHKEHUS II€JId, HaXOIUTh
OIIKOKY, 1aBaTh OLICHKY NMPUOOPETEHHOMY OIIBITY.

IIpenmeTHbIe pe3yabTaThl

[IpeameTHble pe3ynbTaTbl OCBOEHUS paboyeil NnporpaMmbl IO MaTEMaTHKE
IPEACTABICHBI MO rojaM OOy4YeHHMs B CIENYIOLIUX pa3jesiax IporpaMMmbl B paMKax
OTZENBHBIX KypcoOB: B 5-6 kinaccax Kypca «Marematuka», B 7-9 knaccax KypcoB
«AnreOpay, «I'eomerpus», «BeposSsTHOCTb U CTATUCTUKAY.

Pa3BuTHe JOrMYECKUX NPEACTABICHUM W HABBIKOB JIOTUYECKOIO MBIIUICHUS
OCYILIECTBIISICTCS HA MPOTSHKEHUH BCEX JIET O0yYEeHHUSI B OCHOBHOM IIIKOJIE B paMKax BCEX
Ha3BaHHBIX KypcoB. [lpeamonaraercsi, 4To BBITYCKHUK OCHOBHOM IIKOJIBI CMOKET
CTPOUTH BBICKA3bIBaHUSI M OTPUIIAHUS BBICKA3bIBAHWI, pacClO3HABAaThb HCTUHHBIE U
JI0’KHBIE BBICKA3bIBAHUSI, TPUBOJAUTH TPUMEPHI U KOHTPIIPUMEPHI, OBJIAJICET MOHITUIMU:
ompeieNIeHHEe, aKCUOMa, TeopeMa, J0Ka3aTeIbCTBO — M HAYUUTCS UCIIOJIB30BAaTh UX MPU
BBITIOJTHEHUN YYEOHBIX U BHEYUEOHBIX 3a]1a4.

Pabouas mporpamma yueOHoro kypca «Marematuka». 5-6 Kiiaccebl

HEJN U3YYEHUSA YYEBHOI'O KYPCA

[TpuopuTeTHBIMU 1EISIMHU 00yUEHUs MaTeMaTHKe B 5-6 Kilaccax sIBISIOTCS:

« IIPOJOJDKEHHE (POPMUPOBAHUS OCHOBHBIX MAaTEeMAaTUYECKUX MOHATUH  (YHCIIO,
BEJIMYMHA, TeOMeTpuueckas (Qurypa), OOECHEeUMBAIOIIUX TMPEEMCTBEHHOCTh U
MEPCIEKTUBHOCTh MaTEMAaTHYECKOTO 00Pa30BaHNsI BOCITUTAHHHIL;

= PAa3BUTHE HHTEJUICKTYyaJIbHBIX M  TBOPYECKUX CIIOCOOHOCTEH  BOCHHUTAHHMII,
NIO3HABATEJIbHOM AKTUBHOCTH, UCCIENOBATEIbCKUX YMEHHM, UHTEpPECA K H3YUYCHUIO
MaTeMaTHKH;

= II0JIBEICHUE BOCIIUTAHHUI] HA JOCTYITHOM JUI1 HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3H
MAaTeMaTUKHU U OKPYKAIOLIEr0 MUPA;

dbopmupoBaHre  (PYHKIIMOHAIBHOW  MaTeMaTHYECKOM  TIpaMOTHOCTH:  yMEHUS
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pacrno3HaBaTb MaTEMAaTHYECKUE OOBEKTbl B PEAJbHBIX JKU3HEHHBIX CHUTYyalUsX,
IPUMEHATh OCBOCHHBIE YMEHMS JUIsl PELICHHs IPAKTUKO-OPUEHTUPOBAHHBIX 3azad,
HMHTEPIPETUPOBATh IOJYYEHHBIE PE3yJbTaTbl M OLCHUBATH MX HA COOTBETCTBHE
IIPAKTUYECKON CUTYaALIUH.

OCHOBHBIC TUHUY COJIEPKAHMSI Kypca MaTEMATHKH B 5-6 Kitaccax apudMeTrndeckas u
F€OMETPUYECKAsi, KOTOPBIE PA3BUBAIOTCA NApPAIIIEIbHO, KAXKJas B COOTBETCTBUU C
cOOCTBEHHOM JIOTUKOM, OHAKO, HE HE3AaBUCUMO OJIHA OT APYIroM, a B TECHOM KOHTAaKTe
U B3auMo/jieicTBUU. Takke B Kypce MPOUCXOAUT 3HAKOMCTBO C 3JIEeMEHTaMU aJireOphl U
ONMCATEJIbHON CTATUCTUKH.

N3y4yenune apudMeTHIecKoro MaTepraia HAYMHASTCS CO CUCTEMATHU3AINH U PA3BUTHSI
3HAHUM O HATypaJbHBIX YHUCIAX, TMOJYYEHHBIX B HadalbHOW mikose. [Ipu sToMm
COBEPIIICHCTBOBAHUE  BBIYUCIUTEIBHOW TEXHUKH H  (OPMUpPOBAHHME  HOBBIX
TEOPETUYECKUX 3HAHMI COYETAETCA C Pa3BUTUEM BBIYMCIUTENBHON KYJIbTYpPhl, B
YaCTHOCTU C OOYYEHHEM IPOCTEUIUM MpUEMaM MPUKUIKA U OLICHKU PE3yJIbTaTOB
BBIYMCIIEHUHN. 3ydeHne HaTypaabHbBIX YUCEN MPOJODKAETCA B 6 Kilacce 3HAKOMCTBOM
C HAYaJIbHBIMU MOHSATUSIMU TEOPHUH ICITUMOCTH.

Jpyroii KpynHbIi OJ0K B COAEPKaHUK apuPMETHIECKON JTMHUH TO Apodu. Hauamno
U3y4eHUs OOBIKHOBEHHBIX M JIECATUYHBIX APOOE OTHECEHO K 5 Kiaccy. JTO MepBbIit
ATalm B OCBOGHUHU JAPOOEH, Korja MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHU HJICSIMH,
NOHATUSIMU TeMBI. [Ipu 3TOM paccMoTpeHue 0OBIKHOBEHHBIX JIPOOEH B MOJHOM 00bEME
MPEAIIECTBYET U3YUYCHUIO JCCATUYHBIX APOOEH, UTO 11e71ec000pa3HO ¢ TOYKHU 3PECHUS
JIOTUKW U3JIOKEHUS YHUCJIOBOM JIMHUM, KOTJa TpaBWjia JACHCTBUM C JECATUYHBIMU
IPpOOSIMU MOKHO O0OOCHOBATh YK€ M3BECTHBIMH aJTOPUTMAMU BBITIOJTHEHUS JIEWCTBUIMA
C OOBIKHOBEHHBIMH JPOOSMU. 3HAKOMCTBO C JECATUYHBIMU APOOSIMU PACHIUPUT
BO3MOYKHOCTH JJII TIOHUMaHHUS OOYYalolMMUCS TPUKIATHOTO TPUMEHEHHUS HOBOM
3aMUCH MIPU U3YYCHUU JAPYTUX MPEIMETOB U MPHU MPAKTUYECKOM HCMoJib3oBaHuu. K 6
KJIacCy OTHECEH BTOPOM 3Tam B  HM3y4YeHUH JpoOed, Tae MPOUCXOAUT
COBEPIIICHCTBOBAHKNE HABBIKOB CPABHEHUS U MPEe0Opa3oBaHus IpoOeii, 0CBOSHUE HOBBIX
BBIYUCIIUTEIbHBIX AJITOPUTMOB, OTTAYMBAHWE TEXHUKHU BBIYMCIEHUN, B TOM YHCIIE
3HAUYEHUM BBIPAKEHUN, COACpKAIIMX M OOBIKHOBEHHbBIC, W JECATUYHBIC ApOOH,
YCTAHOBJICHHUE CBSI3€M MEXKy HUMH, PACCMOTPEHHUE MPUEMOB PEIICHHUS 3a/1a4 Ha JPOOH.
B nauasie 6 xytacca mpoOMCXOAUT 3HAKOMCTBO C TTOHSATHUEM MPOLICHTA.

OCOOEHHOCTBIO U3YUECHUS TOJIOKUTEIBHBIX U OTPUIIATEIBHBIX YUCEN SBISETCS TO,
YTO OHU TaK)K€ MOTYT paccMaTpPUBAThCS B HECKOJIbKO 3TamoB. B 6 kiacce B Haudale
u3yueHusi TeMbl «lloNOKUTENbHBIE U OTPUIIATENILHBIE YKCIIA» BBIACIACTCS MOATEMA
«Illenble yncia», B paMKax KOTOpPOW 3HAKOMCTBO C OTPHUIIATEIIBHBIMU YUCIAMU H
JEUCTBUSIMHU C TIOJIOKUTEIbHBIMU U OTPULIATEILHBIMU YU CJIAMH POUCXOIUT Ha OCHOBE
COZEP/KATEIBHOIO IMOJAXO0AA. DTO MO3BOJSET HA JOCTYIIHOM YPOBHE IMO3HAKOMHTh
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y4aluxcsl NPaKTUYECKH CO BCEMU OCHOBHBIMHU IMOHATHUSIMU TEMBI, B TOM YHCIIE U C
npaBujaMd 3HAKOB TIPU BBINOJIHEHUH apuMeThyeckux AeicTBuid. M3ydenue
palMoOHATbHBIX YMCEN HAa ’TOM HE 3aKOHUYHUTCS, a Oy/eT MPOJOHKEHO B Kypce anreOpsl
7 Knacca, 4TO CTaHET CIEIYIOIIUM MPOXOJOM BCEX NPHUHIUIIMAIBHBIX BOIIPOCOB, TEM
CaMbIM pa3JIeJIeHUe TPYJHOCTEN 00JIeryaeT BOCOPUITHE MaTEpHalla, a PACIIPEIEICHHE
BO BPEMEHU CIIOCOOCTBYET MPOYHOCTU MPUOOPETAEMBIX HABBIKOB.

[Ipu o0OydyeHMM pElIEHUI0 TEKCTOBBIX 3alady B 5-6 Kjaccax MCHIOIb3YIOTCS
apumeTnyeckue npuémbl perieHus. TexkcToBble 3aJauyu, peliaeMble Ipu 0TpaboTKe
BBIUMCIIUTEIBHBIX HAaBBIKOB B 5-6 Kiaccax, pacCMaTpHUBAIOTCS 3aJlayd CJIEAYIOLIUX
BU/JIOB: 33J1a41 Ha ABM)KEHHUE, HA YACTH, HA TOKYIIKH, HA pa0OTy U IPOU3BOIUTEIBHOCTD,
Ha MMPOLEHTHI, Ha OTHOUIEHUA U ITponopuun. Kpome Toro, BOCIUTaHHULL 3HAKOMSITCSA C
npuéMamMu pelieHus 3a1ad nepedopoM BO3MOMKHBIX BapHMaHTOB, y4yaTcsi paboTath ¢
uHdopMaIuen, npeacTaBIeHHON B (opMe TaOIHI] WK JUATPAMM.

B paboueii mporpamme npeaycMOTpeHO (OPMHUPOBAHUE IMPOIMEIEBTHUECKUX
anredpanyecKux npejacTaBieHuil. bykBa kak CHMBOJ HEKOTOPOIO YKCIIa B 3aBUCUMOCTH
OT MATEMaTUYECKOr0 KOHTEKCTa BBOAMUTCSA IMOCTENEHHO. byKBEHHas CHMBOJIMKA
IMIMPOKO MCIONB3YEeTCS MPEeXJEe BCEro JUisl 3amucd OOIMMX YTBEPKACHUNW U
PEIOKEHHUM, (GOpMYII, B YACTHOCTH JJIsI BBIYUCIICHUS TE€OMETPUUYECKUX BEJIIMYWH, B
KA4ECTBE «3aMECTUTENS» YHUCIIA.

B xypce «Maremarukm» 5-6 KIaccoB IMpEICTaBICHA HaIJSIAHAsA TEeOMETpUS,
HaIlpaBJIeHHAs Ha pa3BUTUE 0OPAa3HOTO MBIIIJIEHUS, IPOCTPAHCTBEHHOTO BOOOPaXKEHMS,
U300pa3UTEIBHBIX YMEHUNU. DTO BaXKHBIM STalm B W3YYECHUU TEOMETPUM, KOTOPBIM
OCYIIECTBIISIETCSI HA HAIVISAHO-TIPAKTUYECKOM YPOBHE, OINMPACTCS Ha HarJSIAHO-
o0pa3HO€ MBIIUIEHHE BOCHUTAHHML. bojblnas posib OTBOAUTCA MPAKTUYECKOM
NEATEIIBHOCTH, ONBITY, SKCIEPUMEHTY, MOAECIUPOBAHUIO. BOCIIMTAHHULL 3HAKOMSITCS C
F€OMETPUYECKUMH (PUTrypaMH Ha IUIOCKOCTH M B MPOCTPAHCTBE, C MX MPOCTEHITMMU
KOH(pUrypanusiMu, ydaTcsi nu300pakaTh MX Ha HEJIMHOBAHHOW W KJeT4aToil Oymare,
paccMaTpUBalOT HMX MPOCTEHIINE CBOMCTBA. B mporecce H3ydyeHUs HarisaHON
r€OMETPUU  3HAHUS, TMOJy4YeHHbIE OOydYalomMMUCA B  HAYalbHOW  IIKOJE,
CHUCTEMATU3HUPYIOTCS U PACIIUPSIIOTCS.

MECTO YYEBHOI'O KYPCA <MATEMATHKA» B YYEBHOM IVIAHE

CornacHo yueOHOMY TIaHy B 5-6 Kilaccax M3ydaeTcs WHTETPUPOBAHHBIA MPEIMET
«Marematrka», KOTOPBIM BKIIOUAeT apu(PMETHUYECKUN MaTepual ¢ HarJBSIIHYIO
TCOMETPUIO, & TAKXKE MPONEAECBTUUCCKUE CBEACHUS U3 ajareOpbl, 2JIEMEHTHI JIOTUKH U
Hayajia OnucaTeIbHON CTaTUCTHUKU.

VYueOHbIl TUTaH HAa U3YYCHUE MAaTEeMaTHKU B 5-6 KaccaXx OTBOJUT 5 YYEOHBIX YaCOB B

HEJIEII0 B TEUEHHE KaXKI0ro roja ooyuyeHus, Bcero 340 yueOHbBIX 4acoB.
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COAEPKAHUE YYEBHOI'O KYPCA (IIO 'OAAM OBYUYEHMUA)

5 kaacce

HarypaJjbHble 4nciia 1 HYJIb

HatypansHoe uncino. Pan Hatypanbnbix uncen. Yucino 0. M300paxeHnne HaTypaibHbBIX
qyces TOYKaMU Ha KOOPAMHATHOM (YHCIIOBOM) MPSMOM.

[losunnonHas cucrtemMa cuuciaeHus. PumMmckasds HyMmepanus Kak  IpuUMeEp
HEMO3UIIMOHHON CHUCTEMBI CUHUCIICHUS. [[eCsITUUHAs CUCTEMA CUHUCIICHUS.

CpaBHeHUE HATypaJIbHBIX YUCEN, CPABHEHUE HATYPAIbHBIX Yucen ¢ HylaEM. CrocoOsl
cpaBHEeHUS. OKpyIJIEHUE HATYPaJIbHBIX YUCET.

CnoxeHue HaTypaJbHBIX YHCEN; CBOWCTBO HYJSl MPU CIOXKEHUH. BbruntaHue Kak
JeNcTBUE, 00paTHOE CIIOKEHUIO. Y MHOXKEHHE HATYPaJIbHBIX YMCEI; CBOMCTBA HYIS U
CAVHUIIBI TIPU YMHOXEHUHW. JlemeHue Kak JeilcTBUE, OOpaTHOE YMHOKEHUIO.
KomnoHeHThI elicTBUM, CBSI3b MEKTy HUMU. [IpoBepka pesynbrara apupMeTUuecKOTro
nevictBusi. IlepeMecTuTeNbHOE M COYETATENIbHOE CBOMCTBA (3aKOHBI) CIOXKEHUS U
YMHOKEHHUSI, pacpeIeIuTeIbHOE CBOMCTBO (3aKOH) YMHOXKEHHSI.

Hcnonb3oBanne OYKB It 00O3HAYEHUSI HEM3BECTHOI'O KOMIIOHEHTA M 3allKCH
CBOMCTB apu(METUUECKUX JCHCTBUH.

JlenuTenn v KpaTHBIE YMCIA, Pa3jIOKEHHE HAa MHOXUTeNnU. lIpocTeie m cocTaBHbIE
yucina. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

CreneHb ¢ HaTypaJbHBIM MOKA3aTesieM. 3allUCh YUCIA B BUJE CYMMbI Pa3psiIHbIX
CJIaracMbiX.

HucnoBoe BbIpaxxeHHE. BbIUKCIEHNME 3HAYEHUN YHCIIOBBIX BBIPAXECHUM; IOPALOK
BBITIOJIHEHUS JNEUCTBUU. MCnonb30BaHWE TPU BBIYMCICHUSX NEPEMECTUTEIBHOTO U
COYETATEIHbHOTO CBOMCTB (3aKOHOB) CIIOKEHHSI M YMHOKEHHUS, PaclpeneauTeabHOro
CBOWCTBA YMHOKEHUSI.

Jpodu

[IpencraBienre o ApoOU Kak crocoOe 3amucu 4acTu BeluduHbl. OOBIKHOBEHHBIC
npobu. IlpaBunbHble W HempaBuibHbIE apoOu. CMmemiaHHas ApoOb; MpeACTaBICHHUE
CMEIIaHHOW ApoOH B BUEC HEMPABUIHLHOM APOOU M BBIJCICHHE IIEJION YaCTH YuCia U3
HEMpaBWIbHON npoOu. M3oOpaxkeHue apoOedl TouykaMHd Ha 4YHCIOBOH IIPSMOM.
OcHoBHOe cBoiicTBO npoOu. Cokpaiienue npoOei. IlpuBenenue apobOu K HOBOMY
3HaMeHarteno. CpaBHeHHE TPOOCH.

CnoxeHrue W BBIUMTaHUE ApoOed. YMHOXKEHHWE U JeJICHHE JpoOei; B3auMHO-
obOparnble apobdu. HaxoxaeHne 4acTy 1ea0ro 1 1eIoro 0 €ro YacTH.

Hecsatuunast 3amuch npoOeid. IlpeacraBienune nmecaTudHOM napodu B BUAC
00bIKHOBeHHOU. M300paxkeHne NecATUYHBIX ApoOei TOUYKaMU Ha YHCIIOBOW MPSMOM.
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CpaBHeHHE JECATUIHBIX APOOCH.
Apudmernueckre ACUCTBUS C NECATUUHBIMU Ipo0siMU. OKPYTIIEHHE AECSITHUYHBIX
TpoOeii.

Penienue TeKCTOBBIX 3a7a4

Pemmenne TeKCTOBBIX 3amad apupMETHUECKUM crocoboM. Pemrenue mormyeckux
3aa4. Pemenue 3agau nepebopoM BCeX BO3MOXKHBIX BapraHTOB. Mcronab30BaHue npu
pelIeHnu 3a7a4 TaOJIHUI] U CXEM.

Pemenune 3ama4, copepx’amuyx 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIWYHUHBI: CKOPOCTb,
BpEMSI, PACCTOSIHUE; II€HA, KOJIMYECTBO, CTOMMOCTb. EAWMHUIIBI U3MEPEHUs: MAacCCHI,
00BbEMa, TICHBI; PACCTOSIHHS, BpEMEHHU, CKOPOCTH. CBSI3b MEXTy CIMHUIIAMHA NU3MEPCHHUS
Ka)KJI0M BEJIMUMHBI.

Pemienrie OCHOBHBIX 3a/1a4 Ha JIPOOH.

[IpencraBiieHre TaHHBIX B BUE TAOJIHII, CTOIOYATHIX JUATPAMM.

Hal"JIﬂIlHaSI reomeTrpus

Harnsgasle npeactaBieHus 0 GUrypax Ha IJI0CKOCTU: TOUYKa, MpsiMasi, OTPE30K, JIyY,
YIOJI, JIOMaHasi, MHOIOYT'OJIbHUK, OKPY>KHOCTb, KpYT. YTo1. [IpsAmMou, OCTphIi, TYyNIOU U
Pa3BEPHYTHIN YIJIBL.

JUIMHA OTpe3Ka, METPUYECKUE EAMHULBI JUIMHBL. JJIMHA TOMAaHOW, IEPUMETP
MHOI'OYIroJIbHUKA. MI3MepeHne U MOCTPOECHUE YIJIOB C IIOMOILBIO TPAaHCIIOPTUPA.

Harnsinuele mnpencraBiaeHuss o  (Gurypax Ha IUIOCKOCTA:  MHOTOYTOJIBHHK;
PsIMOYTOJIbHUK, KBAJIpaT; TPEYTOJIbHUK, O PABEHCTBE (QUTYD.

N3o0paxxenne ¢uryp, B TOM uyucie Ha kietdarod Oymare. Iloctpoenue
KOH(pUrypauuii u3 4vactell mpsiMoil, OKPYKHOCTH Ha HEJIMHOBAHHOW M KJIETYATON
Oymare. Mcniosib30BaHre CBOMCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBaJpaTa.

[Inomane  NpAMOYrOJIBHMKA M MHOTOYTOJBHHKOB,  COCTABJIEHHBIX W3
MPSIMOYTOJILHUKOB, B TOM 4ucie GUryp, M300pakKEHHBIX Ha KieTdaTod Oymare.
EnvHUIBI N3MEpEeHHs IUTOIIA/IH.

HarnsigHele mnpenctaBieHUss O TNPOCTPAHCTBEHHBIX (UTypax: MPsSMOYTOJIbHBIN
napasuienenunes, Kyo, MHOrorpaHHuku. M300paxeHnne npocTeliux MHOTOrpaHHUKOB.
Pa3BépTtku kyba u mapamnenenunena. CozlaHue Mojelell MHOTOIPaHHUKOB (U3
Oymaru, npoBOJIOKH, IUTACTUIIMHA U AP.).

O0BEM MPAMOYTOIBHOTO Mapaliienenunena, kyoa. Enunauibs: namMmepenus oobéma.

6 Kiacce

HarypaabHublie yucia

Apudmernueckue IeHCTBUS C MHOTO3HAYHBIMU HATYPAIbHBIMU YUCTaMH. YHCIIOBBIC
BBIPKEHUS, TOPSAOK JIEUCTBHUM, HCIONb30BaHUE CKOOOK. lcnonb3oBanue mnpu
BBIYMCIICHHSAX IIEPEMECTUTENIBHOTO M COYETAaTEIIbHOIO CBOWCTB CIIOKEHHS W
YMHOKEHHS, paclpe JETUTENBHOTO0 CBOMCTBA YMHOXKEHUS. OKpyTIIeHUE HATypaJIbHBIX
quced.
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JlenuTenu M KpaTHbIEC YKCia; HAMOOJIBIINNA OOIIMIA AETUTENIb U HaUMEHbIIIee O0IIee
KpaTHoe. [[enMMocTb CyMMBI M IPOU3BENCHHUS. [[ereHne ¢ OCTaTKOM.

Jpodu
OOBIKHOBEHHAS TPOOH, OCHOBHOE CBOMCTBO JIpO0OH, COKpaieHue apoobeit. CpaBHEHHE

U ynopsiiourBanue Jipo0eii. Perenre 3a1ay Ha HaX0XACHUE YACTH OT LIETIOTO U IEJI0T0
no ero yact. [[poOGHoe umcio kak pesynbrar AeneHus. [lpencraBnenue aecsITHUHON
IpoOu B BUE OOBIKHOBEHHOW JAPOOM M BO3MOYKHOCTH MPECTABICHUS OOBIKHOBEHHOM
IpoOu B BHJE JACCATUYHOM. JlecaTuuHble OpoOM M METpUUecKash cHucTemMa Mep.
ApudmeTnueckre JEHCTBUS U YHUCIOBbIE BBIPAKECHHUS C OOBIKHOBEHHBIMH H
JECATUYHBIMU IPOOSMH.

OtHomenue. Jlenenue B JaHHOM OTHOIIEHUU. Macimtal, nponopius. [Ipumenenue
IIPONIOPLIMM NPH PEILICHUH 3a1a4.

[lonatne npoueHra. BplunciieHHE NPOLEHTA OT BEIWYMHBI M BEIUYMHBI IO €€
NpoLEHTY. BrlpakeHHe NPOLEHTOB JECATUYHBIMU JpoOsimu. Pemienue 3agau Ha
IIPOLEHTHI. BpIpakeHNE OTHOLIEHUS BEJINYMH B IPOLICHTAX.

HonoxuTeNbHBIE U OTPHIATEIbHbIE YHCJIA

[TonoxurensHble W oOTpuLATeNbHBlE uyucna. Llenple wumcma. Moayns 4wncia,
reOMETpUYECKas MHTeprpeTanuss MOAyJs uyucia. M3o0paxxeHue uyucen Ha
KOOpAMHATHOM npsiMoi. YncoBble mpoMexyTku. CpaBHeHHE yucen. ApupMeTHIecKre
JEUCTBUS C MTOJIOKUTEIIBHBIMA M OTPULATEIIbHBIMY YHCIIAMM.

[IpssmMoyrosibHast cucTeMa KOOPJAMHAT Ha INIOCKOCTH. KoopanHaTel TOYKM Ha
IUIOCKOCTH, aOcuucca U opauHara. IlocTpoeHne Touek U QUryp Ha KOOPIAMHATHOU
IIJIOCKOCTH.

BykBeHHbIE BHIPAKEHUSA

[IpumeHneHnne OyKB Ji 3alKMCH MAaTEMAaTHYECKUX BBIPAKEHUM U MPEISIOKECHHM.
CpoiictBa apudmMeTnueckux AeHCTBUNA. bByKBEHHBIC BBIPAKEHUS W YHCIOBBIC
MMOJACTAaHOBKU. DyKBEHHBIE pPABEHCTBA, HAXO0XKJACHUE HEU3BECTHOTO KOMITOHEHTA.
@®opMmyibl; (HOpMyIbl IEpUMETPA U IUIOUIAAM MPSMOYTOJIbHUKA, KBajpaTa, 00béMa
napajiesenuneaa u Kyoa.

Pelenne TeKCTOBBIX 33124

Pemenne TekcTOBBIX 3anay apupMETHUYECKHM crnocoboM. PerieHue normyeckux
3aznay. Pemenue 3aga4 nepedOpoM BCEX BO3MOKHBIX BAPUAHTOB.

Pemenne 3amau, comepkamux 3aBUCUMOCTH, CBS3BIBAIOLIMX BEJIMYUHBI: CKOPOCTb,
BpeMs, PACCTOsIHUE; LI€HA, KOJUYECTBO, CTOMMOCTB; IIPOU3BOIAUTEIBHOCTB, BpEMH,
00bEM paboThl. EMUMHUIBI M3MEpEHUs: MacChl, CTOUMOCTH; PACCTOSHUS, BPEMEHH,
ckopocTH. CBs3b MEXIY €IMHUIAMHA U3MEPEHHUSI KaK10M BEJTNYUHBI.

Pemenne 3amad, CBA3aHHBIX C OTHOLIEHHWEM, IPONOPLMOHAIBHOCTBIO BEIWYUH,
MPOLIEHTaMH; PEIIeHHE OCHOBHBIX 3a]1a4 Ha APOOU U MPOLEHTHI.

Ouenka ¥ mNOpUKUAKA, OKpyryieHwe pesyiabrata. CocTaBieHue OYKBEHHBIX
BBIPAKEHUH I10 YCIIOBUIO 3aa4U.
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[IpeacraBieHue JaHHBIX C MOMOIIBIO TabUI ¥ fuarpamm. CTo04aThie 1uarpaMMbl:
YTEHHUE U MOCTpOeHHE. YTeHHE KPYTOBBIX IHAarpamM.

Harasignas reomerpust

Harnsoasie npencrasienus o Gurypax Ha MiIOCKOCTU: TOUKa, psiMasi, OTPE30K, Ty,
yroJi, JOMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOIbHUK, TPEYTOJIbHUK, OKPY>KHOCTb, KPYT.

B3auMHoe pacrionoxeHue ABYX MNPSMBIX Ha IJIOCKOCTH, MapajlieibHbIE MPSMBIE,
NEepHeHAUKYJIIpHbIe MpsiMble. M3MepeHue pac CTOSHUIA: MEXKIY IBYMsI TOYKAMH, OT
TOYKH J0 MPSAMOIl; JJIMHA MapIIpyTa Ha KBaJPaTHOW CETKE.

N3mepenue v moCTpOeHUE YIIIOB € TOMOIIBIO TPAHCIIOPTUPA. BUJIbI TpeyTrOJIbHUKOB:
OCTpPOYTOJIbHBIH, IPSIMOYTOJIbHBIH, TYHOYTOJIbHBIH; pPaBHOOEIPEHHBIH,
PaBHOCTOPOHHUH. YeTbIpEXYTrOJIbHUK, IpUMEPHI YEThIPEXYTOJILHUKOB.
[IpsiMOYTOJIbHUK, KBaApaT: KMCIOJIb30BAHUE CBOMCTB CTOPOH, YIJIOB, JHAroHajei.
N3o0paxkenne reoMmerpuueckux GUryp Ha HEJIMHOBAHHOM Oymare ¢ MCIOJIb30BAaHUEM
LUPKYJIS, TMHEHKH, YToJIbHUKA, TpaHcroptupa. [loctpoenus Ha kieTuaToil Oymare.

[lepumerp MHoOroyrosipHuka. lloHsTHe miomanu (QuUrypel; €IUHULB HU3MEPEHHUS
iomwaau. [Ipubnmxk€nHoe n3MepeHre miomaan Guryp, B TOM 4KCII€ Ha KBaJpaTHOM
cetke. [IpubnmxénHoe n3MepeHue JUIMHbI OKPY>KHOCTH, TUIOIIAN KpyTa.

CummeTpus: LIeHTpajbHas, OCeBas U 3epKajbHas CHMMETPHUHU.

[TocTpoeHne cuMMETPUYHBIX QUTYD.

Harnsaaele npencTaBiieHnus O IPOCTPAHCTBEHHBIX (DUrypax: nmapajienenunesn, Kyo,
MpU3Ma, NupamMuaa, KOHyC, WIMHIP, map u chepa. M3o00paxkeHne npocTpaHCTBEHHBIX
¢uryp. Ilpumepsl pa3BEPTOK MHOTOIPAaHHUKOB, LMIMHApa U KoHyca. Co3gaHue
MOJeJiel TPOCTPAHCTBEHHBIX PUTyp (U3 OyMaru, NpOBOJIOKH, IJIACTUIIMHA U JIp.).

[Toustue o00bEMa; eauHUIBI H3MEpeHHs 00béMa. OOBEM MPSIMOYTOJHLHOTO
napajuienenunesaa, Kyoa.

IIJIAHUPYEMBIE HNPEIMETHBIE PE3YJBbTATBI OCBOEHUA

MNPUMEPHOM PABOYEN ITIPOTPAMMBI KYPCA (IIO TOJAM OBYUEHMHS)

OcBoenue yueOHoro kypca «MaremaTtrkay B 5-6 Kjiaccax OCHOBHOM IIKOJIBI JOJIKHO
obecrneunBaTh TOCTHKEHHUE CIICAYIONMIMNX MPEIMETHBIX 00pa30BaTEIbHbBIX PE3YJIHTaTOB:

5 Kyace
Yucna u éviuucnenun
[lonumMaTh ¥ MNpPaBUIBHO YNOTPEOJATH TEPMUHBI, CBSI3AHHBIE C HATYpPaJTbHBIMU
YKClIaMi, OOBIKHOBEHHBIMH U AECSITUYHBIMU APOOSIMHU.
CpaBHHMBaTh M YHOPSAIOYMBATH HAaTypalbHbIE YHCIIA, CPABHUBATH B IMPOCTEUIINX
clly4yasix OOBIKHOBEHHBIE IPOOH, TECITUUHBIEC TPOOH.
CoOTHOCUTH TOYKY Ha KOOPJAMHATHOM (YUCIOBOM) MPSAMOW C COOTBETCTBYIOUIUM €M

YUCJIOM U M300pa)kaTh HATypajbHbIC YKCIA TOYKAMU HAa KOOPAWUHATHOM (YMCIIOBOM)
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IIPSIMOM.
Boimonusate  apudmernyeckue  ACWCTBHA € HATYpPaJIbHBIMH  YHCIAMH, C
OOBIKHOBEHHBIMU JIPOOSMHU B IIPOCTEHIINX CITydasX.

BBINOMHATE NPOBEPKY, MPUKUAKY PE3YIIbTATA BBIYACICHHMN.

OKpyrasTh HaTypaJbHbIE YNCTIA.

Pewenue mexcmoewix 3a0au
Pemate  TexkcTOBBIE 3aauM  apUMETHUYECKUM CIOCOOOM H € IOMOIIBIO
OpraHU30BaHHOT'O KOHEYHOTO Mepedopa BCEX BOZMOKHBIX BAPHAHTOB.

Pemrats 3a1a4u, copeprkaiiyie 3aBUCUMOCTH, CBSA3BIBAIOIINE BETUINHBI:
CKOpOCTb, BpeMsl, pacCTOSIHUE; 1IeHa, KOJIUYECTBO, CTOUMOCTb.
Hcnonb30BaTh KpaTKUE 3aMMCU, CXEMBbI, TAOJIHIIbI, 0003HAYEHUSI MIPU PEILICHUM 3a]1a4.
ITonb30BaThCSI OCHOBHBIMH €IMHUIIAMH HW3MEPEHMS: II€HBI, MAaCChl; PaCCTOSIHUA,
BPEMEHHU, CKOPOCTH; BBIpAXKATh OJHUA €IMHUIIBI BEJIMYMHBI YEPE3 JIPyTHE.
N3BnekaTh, aHamM3UpOBaTh, OIIEHUBAThL MH(POPMAIINIO, MPECTABICHHYIO B Ta0JIHUIIE,
Ha CTOJIOWATON JWarpaMme, HMHTEPHPETHUPOBATh TMPEACTABICHHBIE JTaHHBIC,
HCIIOJIL30BaTh JAHHBIE TIPU PEIICHUU 3a/1a4.

Haznaonaa ceomempusn
[Tonp30BaTHCA TEOMETPUUSCKUMH TOHITHSIMU: TOYKA, MpsSMasi, OTPE30K, JIyd, yToJ,

MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT.
[TpuBoANTH MPUMEPHI OOBEKTOB OKPYKAIOIIETO MUPA, UMEIOIINX (HOPMY HU3YUEHHBIX

reOMETPUYECKUX (Uryp.

Hcrons30BaTh TEPMUHOJIOTHIO, CBSI3aHHYKO C YIVIAMH: BEpIIMHA CTOPOHA; C
MHOTOYTOJIbHUKaMH: yToJI, BEpLUIMHA, CTOPOHA, IMArOHAJNIb; C OKPY’KHOCTBIO: PaJMycC,
IUaMeTp, LEHTP.

N300paxaTh M3y4eHHbIE F€OMETpUYECKHE (PUTYphl Ha HEJIMHOBAHHOW W KIJIETYATOU
OyMare ¢ HOMOUIBIO HUPKYJISI ¥ IMHEUKH.

HaxoauTth IMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C IIOMOUIBIO JIMHEHKH,
CTPOUTBH OTPE3KHU 3alaHHOM JJIMHBI; CTPOUTH OKPY’KHOCTB 33JIaHHOTO panyca.
Hcrnons30BaTh CBOWCTBA CTOPOH M YIJOB MPSAMOYIOJIbHHMKA, KBajapara JUisl MX
OCTPOEHUS, BEIUUCIICHUS TJIOIIAIU U IEPUMETPA.

BblyucisaTe nepuMeTp U Iiouaab KBajapara, npsiMoyroibHUKa, GUTYpP, COCTABICHHBIX
13 MPSMOYTOJIFHUKOB, B TOM Uuciie GUryp, n300pakEHHBIX HA KJIeTYaTOW Oymare.
ITonb30BaThCd OCHOBHBIMU METPUYECKUMH €IMHHUIIAMHU U3MEPEHUS UIMHBI, TUIOIIA/IN;
BBIPAKATh OJHU €IMHULIBI BETUYHHBI YEPE3 IPYTHE.

Pacno3naBaTh napaiienenumnes, Ky0, HICIIOJIb30BaTh TEPMUHOJIOTHIO: BEPILIKHA, peOpO
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rpaHb, K3MEPEHHUS;, HAXOUTh H3MEPECHHUS Mapaljiesienumeaa, Kyoa.

= Berunciars 006EM Ky0a, mapajuiesenuie/ia mo 3aJaHHbIM H3MEPCHHUSM, ITOJIb30BaThCs
eAMHUIIAMU U3MEpeHUs 00bEéMa.

= PemaTh HecoKHBIC 33]1a4M Ha H3MEPEHUE FTE€OMETPUICCKUX BEJIMYMH B MPAKTHICCKUX
CUTYaITUAX.

6 Kiacce

Yucna u éviuucnenus

« 3HaTh U MMOHUMATh TEPMUHBI, CBSI3aHHBIC C PA3IUYHBIMU BHIAMHU YUCEN M CIIOCOOaMuU
WX 3aIllUCH, MEPEeXOaUTh (€Cld 3TO BO3MOXKHO) OT OJHON (POpMBI 3amucu yucia K
TIPYTOM.

« CpaBHUBATh U YNOPSAOYMBATH LIEJIBIE YHCIIA, OOBIKHOBEHHBIE U JIECSTHYHBIE APOOH,
CpPaBHMBAThH YMCJIA OJTHOTO U PA3HBIX 3HAKOB.

=« BBINONHATE, coueTast yCTHbIE U MCbMEHHbBIE MPUEMBI, apuPMETUUECKUE AEHCTBUS C
HaTypaJIbHBIMM U LEJIBIMU YUCIAMH, OOBIKHOBEHHBIMU M JECATHUYHBIMH JIpOOSMHU,
ITOJIOKUTENIBHBIMHU M OTPULIATEIIbHBIMHU YU CIIAMM.

« BBIUMCHATE 3HAYEHUS YMCIOBBIX BBIPAKEHUW, BBINOJIHATH IPUKUAKY M OLIEHKY
pe3ysibTaTa BbIUMCICHUM; BBINOJIHATh NPEOOpa30BaHUS YHUCIIOBBIX BBIPAKEHUH Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JIEHCTBUM.

« COOTHOCUTH TOYKY Ha KOOPAMHATHOW NIPSIMOM C COOTBETCTBYIOIIMM €W YHUCIOM U
M300pakaTh Yynciaa TOYKaMHU Ha KOOPIMHATHOM NPSIMOM, HAXOIUTh MOAYJIb YHCIIA.

« COOTHOCUTh TOYKM B MPAMOYTOJIBHOM CHCTEME KOOPAMHAT C KOOpPJAWHATAMHU HTOU
TOYKH.
« OKpyTIATH 1ENbIe YHCTIA U JECATUYHbBIE APOOU, HAXOAUTH MPUOIMKEHUS YUCEN.

Yucnoevle u 0yKeeHHbIE GbIPAIHCCHUSA

= [loHuMaTh 1 ynoTpeOasiTh TEPMUHBI, CBSI3AHHBIE C 3aIMCHIO0 CTETIEHH YMCIIa, HAXOIUTh
KBaJpaT W KyO 4ucia, BBIUMCIATH 3HAUEHUS UYMCIOBBIX BBIPAXKEHHM, COIEpKalIUX
CTEIICHHU.

« [Ionp30BaThbCsl NMpU3HAKAMU JIEIMMOCTH, PAacKJIaJblBaTh HATypAJbHBIE YHCIA Ha
MPOCTHIE MHOKUTEIH.

« [Tonbp30BaThCs MacITabom, COCTABISATh MPOMOPIIMU U OTHOILICHHUS.

« Ucnionb3oBarh OykBbI i1 00O3HAYEHUS 4YHCEN MpPH 3alUCH  MaTeMaTHYeCKHUX
BBIPQXEHUM, COCTaBIATh OYKBEHHBIC BBIPAKEHUS U (OPMYJIbI, HAXOAUTh 3HAUYEHUS
OYKBEHHBIX  BBIPDOKEHUH,  OCYIIECTBISASI  HEOOXOIWMBbIE  TOACTAaHOBKU U
npeoOpa3zoBaHus.

» HaxoauThs HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pewienue mexkcmoswix 3aoau

« PermaTe MHOTOIIIAarOBBIE TEKCTOBBIE 3a/1a4U apU(YMETHIECKUM CIIOCOOOM.
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- PemaTte 3amauu, CBSI3aHHBIE C OTHOIICHHEM, MPOMOPIMOHAILHOCTHIO BEJIUYHH,
IPOIIEHTaMHU; peIIaTh TPH OCHOBHBIE 33/1a4d Ha IPOOU U MPOLICHTHI.

« PemaTe 3amaum, cojepikaiive 3aBUCHMOCTH, CBSI3BIBAIOIINE BEIHYMHBI: CKOPOCTH,
BpeMsi, pacCTOSHUE, I[eHa, KOJUYECTBO, CTOMMOCTB; MPOM3BOAUTEIHLHOCTH, BpEMH,
o0béMa paboThl, HUCHONB3Ys apuPMETUUECKUE JCUCTBUS, OICHKY, NPHUKUIKY;
MOJIb30BATHCS €AMHUIIAMU U3MEPEHHSI COOTBETCTBYIOIINX BEITUYHH.

« CocTaBiaTh OYKBEHHBIC BBIPAKCHHSI 110 YCIOBHIO 3a/1a4H.

= M3Brnekaty mH(popMalnio, MpeACTaBICHHYIO B TabMuIaxX, Ha JMHEWHOM, cTOIOUaTON
WIM KPYroBOW JuarpaMMmax, HWHTEPIPETUPOBATh TPEJCTABICHHbIC JaHHBIE;
UCIIOJIb30BAaTh IaHHBIE NP PEIICHUN 3a]1a4.

« [IpencraBnsaTs nHGOPMAIIHIO ¢ TTOMOIIBIO TAOJIUIL, THHESHHON M CTOJIOYATON JrUarpamMmm.

Haznaonaa zeomempus
« [IpyBOANTE MpUMEpPHI 0OBEKTOB OKPYKAOUIET0 MUpPA, UMEIOIIUX (POPMY HM3yUEHHBIX
FEOMETPUYECKUX TUUIOCKUX U TPOCTPAHCTBEHHBIX (QUIYp, MPUMEPHl PABHBIX U
CUMMETPUYHBIX UTYD.
« M300paxaTh ¢ NMOMOUIBI0 HUPKYJS, JIMHEWKH, TPAHCIOPTHUPA HAa HEITWHOBAHHON H
KJIeT4aTol OyMare M3y4deHHbIE IJIOCKHE TreoMeTpuyeckue (GUrypsl U KOHPUTYpaIu,
CUMMETPUYHBIC (PUTYPHI.

« [lonp30BaThCSl TEOMETPUUECKUMH TOHSATHUSAMH: PABEHCTBO (QUTYp, CHUMMETpUS,
MCIIOJIB30BaTh TEPMHUHOJIOTHUIO, CBSI3aHHYIO C CUMMETPUEU: OCb CUMMETPHUHU, LIEHTP
CUMMETpPUH.

« HaxoauTh BEJMYMHBI YIJIOB U3MEPEHUEM C MOMOIIBIO TPAHCIIOPTUPA, CTPOUTH YTJIbI
3aJJaHHOW BEJIMYMHBI, ITOJB30BaThCS MPU PELICHUM 3aJad IpaJyCHOW MEpOH YIJIOB;
pacro3HaBaTh HA YEPTEKAX OCTPBIN, IPSAMOU, pa3BEPHYTHIM U TYNIOH YIJIBL.

« BBIUKCIIATE UIMHY JIOMAHOM, IEPUMETP MHOTOYTOJIbHUKA, MTOJIb30BaThCS €AUHULIAMU
M3MEPEHMS JJIMHBI, BIPAKATh OAHU €IUHUIBI U3MEPEHUS JJIMHBI YEPE3 IPYTHE.

« HaxoauTh, ucnomnp3ys 4epTEKHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXKIY ABYMS TOUKAMHU,
OT TOYKH JI0 MIPSMOM, NIMHY MYyTH HA KBAJAPATHOM CETKE.

« BeruncnsaTe miomans Quryp, COCTaBICHHBIX W3 MPSIMOYTOJBHUKOB, HCIOJIb30BATh
pazOueHne Ha MNPSAMOYTOJIbHUKM, HA paBHbIe QUTYPHI, JOCTPAUBAHHUE O
MPSAMOYTOJIbHUKA; IIOJB30BaThbC OCHOBHBIMHU €IWHUIIAMHA W3MEPEHHUS IUIOIIAIM;
BBIPAXKATh OJHU €IUHUIIBI U3MEPEHUS TIONAN Yepe3 APYyrue.

« Pacrio3HaBaTh Ha MOACISIX W HM300pAKEHUSAX MHUPAMUAY, KOHYC, MWJIMHAD,
WCITOJI30BaTh TEPMHUHOJIOTHIO: BEPIIIUHA, PeOpO, TpaHb, OCHOBAHUE, pa3BEPTKA.

« M3o0paxaTs Ha KJIeT4YaTOl OyMare mpsiMOYTOJIBHBIN MapasuieIenue].

« Boruncnsate 00b€M  MPAMOYTONBHOTO —Tapajjiesienunena, Ky0a, TOJb30BaThCs
OCHOBHBIMHU €JIMHUIIAMU HU3MEpeHUsi 00bEéMa; BbIpakaTh OJHU CIUHUIIBI U3MEPECHUS
o0bEMa uepes Apyrue.
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Pemars Heca0XHBIE 3aJlaid Ha HaxO0XIACHHUC TI'COMCTPHYCCKHX BCIWYUH B
IMPAKTHYCCKUX CUTyallHAX.

PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA». 7T—9 KJTIACCBI

NEJIA U3YYEHUA YYEBHOI'O KYPCA

AnreOpa sBAsS€TCA OTHUM U3 OMOPHBIX KYpPCOB OCHOBHOW LIKOJIBI: OHA 00ECIIEUHBAET
U3y4YeHUE JPYTuX IUCLUILIMH, KaK ECTECTBEHHOHAYyYHOI'O, TaK M T'yMaHUTapHOIO
LIUKJIOB, €€ OCBOEHUE HEOOXOAUMO JJIsl IPOAOKEHNs 00pa30BaHUs U B IOBCEIHEBHOM
*KU3HU. Pa3BuTHE Yy BOCHHUTAHHMI] HAYYHBIX MPEACTABICHUI O MPOUCXOXKIACHUU M
CyLIHOCTH anredpandyeckux aOCTpakiuii, crmoco0e OTpaKeHHs MaTeMaTHYeCKOU
HAyKON SIBJIEHUI M MPOLIECCOB B MPUPOJIE M OOIIECTBE, POJM MAaTEMATUYECKOIO
MOJICJIMPOBAaHUS B HAYYHOM IIO3HAHUU U B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOTO MHUPOBO33PEHUS] U KAueCTB MBIIUICHUS, HEOOXOAUMBIX IS aJalTallid B
coBpeMeHHOM LuppoBoM oOmecTBe. M3ydeHue anreOpbl €CTECTBEHHBIM 00pa3oM
o0ecreunBaeT pa3BUTHE YMEHHUS HA0II0AaTh, CPABHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIUICHHS, CIIOCOOHOCTU apryMEHTUPOBAHHO OOOCHOBBIBATH
CBOM JICUCTBUS M BBIBOJBI, (POPMYIHPOBATh yTBEPKIeHUA. OCBOEHUE Kypca alreOpbl
oOecrieunBaeT pa3BUTHE JIOTMYECKOI'O MBIIIJICHUS] BOCIMTAHHUIL: OHHM MCIIOJIB3YIOT
NEAYKTUBHbIE M HWHAYKTHBHBIE PpACCYXJEHUS, O0OOIIEHHE U KOHKPETHU3AIHIO,
abcTparupoBanre u aHanmoruto. OOydeHue anredOpe MpeanojaraeT 3HAYUTEIbHbBIN
00BEM CaMOCTOATENBHON JEATEIbHOCTH BOCIHUTAHHUL, MOATOMY CAMOCTOSTEIBHOE
pelieHne 3aJad eCTeCTBEHHbIM 00pa3oM SIBJISIETCS peaju3aluei JesiTeIbHOCTHOTO
MPUHITUIIA O0YYEHHUS.

B cTpykType nporpammel yueGHOTo Kypca «AJredpay OCHOBHOM IIKOJIBI OCHOBHOE
MECTO 3aHHMAIOT COJEPKATEIBHO-METOJANYECKUE JIMHUM: «UHuCiIa U BBIUUCICHUAY;
«Anredpanyeckue BhIpAXKEHUs»; «YpaBHEHUSI U HepaBeHCTBa»; «Dynkiumny. Kaxnas
U3 3THX COAEPKATEIbHO-METOJUUYECKUX JIUHUN pa3BUBAECTCS HA MPOTSHKEHUH TPEX JIET
U3Y4YEeHUS Kypca, €CTECTBEHHBIM 00pa30M NEPErIeTasch U B3aUMOICUCTBYsI C APYTUMHU
ero JUHUAMH. B Xozne wu3yueHHss Kypca OOydarolmuMcs MNPUXOAUTCS JIOTMUYECKU
paccyx1arb, HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B cBsA3M C 3TUM
11€71€CO00pa3HO BKIIIOUUTH B MPOTPAMMy HEKOTOPbIE OCHOBBI JIOTMKH, POHU3BIBAOIIINE
BCE OCHOBHBIE pa3/ielibl MaTeMaTUYecKoro oOpa30BaHUsS U  CIIOCOOCTBYIOIIME
OBJIAJICHUIO 00YYarOUUMUCS OCHOB YHUBEPCATBLHOTO MAaTEMAaTUYECKOTO A3bIKa. Takum
00pa3oM, MOKHO yTBEpPXkAaTh, UTO COJEPKATEIBHON M CTPYKTYPHOH OCOOEHHOCTHIO
Kypca «AnreOpay sSBIsSETCS €ro MHTETPUPOBAHHBIIN XapakTep.
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Copeprxanue muHuM «Hucsaa U BBIYUCIICHUSD CIY>KUT OCHOBOM JIJIsl JabHEHIIIEero
U3YYCHUS] MaTEMaTUKH, CIIOCOOCTBYET PAa3BUTHIO Y BOCHHUTAHHUI] JIOTHYECKOTO
MBIILIEHUS, (GOPMUPOBAHUIO YMEHUS

MOJIb30BAThCSL ANTOPUTMAMH, a TaKKe MNPUOOPETEHUIO MPAKTUYECKUX HABBIKOB,

HEOOXOJMMBIX JJIsi TTOBCEIHEBHOM >KM3HHU. Pa3BuUTHE MOHATHS O 4YMCIE B OCHOBHOMU
IIKOJIE CBSA3AHO C PAIlMOHAIBHBIMU U UPPAIMOHATIBHBIMU YHCIIaMU, (POPMHUPOBAHUEM
IIPEICTABICHUNA O JIEHCTBUTEIBHOM YHCIIE. 3aBEPLUICHUE OCBOCHHUs YMCIIOBOM JIMHUU
OTHECEHO K CTapIIeMy 3BE€HY 0011ero 00pa3oBaHusl.

ConmepxaHue JByX anreOpandeckux JUHUN «Anredpanyeckue BBIPAKEHUS» U
«YpaBHEHHSI M HEPABEHCTBA» CIOCOOCTBYeT (HOPMHUPOBAHHIO Yy BOCHHUTAHHHUIL
MaTEMaTUYEeCKOIro arapaTra, HEOOXOJMMOIo JUisl pEelIeHUs 3a/Jad MaTEeMaTHKH,
CMEKHBIX NPEIMETOB M NPAKTUKO-OPUEHTHUPOBAHHBIX 3a4ad. B OCHOBHOW IIKOJIE
yueOHbII MaTepHuall T'pyNIHUPYETCs BOKPYT pallMOHAIbHBIX BBIpAXXEHUH. Amredpa
JEMOHCTPUPYET 3HAYEHUE MATEMAaTUKH KaK S3bIKa ISl IOCTPOCHUSI MAaTEMaTUYECKUX
MoJieJIell, omMcaHusl MPOLECCOB U SIBIEHUN peajbHOro Mupa. B 3amaum oOydeHus
anredpe BXOJAT TaKKe JajbHEHIIee pa3BUTHE AJITOPUTMUYECKOrO MBILICHMUS,
HEOOXOMMOIr0, B YaCTHOCTH, JIJII OCBOCHMS Kypca HH(MOPMATUKH, U OBJIAJCHHE
HaBbIKaMU JI€AYKTUBHBIX paccyxjaeHuil. [Ipeobpa3oBanne cuMBOIbHBIX (HOPM BHOCHUT
CBOM cneuuduueckuid BKJIAJ B Pa3BUTHE BOOOpPaXEHMs, CIIOCOOHOCTEH K
MaTeMaTU4ECKOMY TBOPYECTBY.

Conepxkanue (QYHKIIMOHATHLHO-TPAQUUYECKOW JIMHUM HAIICJICHO Ha TOJYYEHHE
BOCIIMTAHHULIAMU 3HAHUN O (PYHKIMSAX KaK BaKHEWIIEH MaTeMaTU4eCKOW MOJEIH JJis
OMMCAHUS M HUCCJEJOBAHMS Pa3HOOOpA3HBIX MPOLIECCOB W SIBJICHUU B MPUPOJE U
oOmiectBe. M3ydeHue 3TOro marepuana CHOCOOCTBYET Pa3BUTHUIO Yy BOCHUTAHHMIL
YMEHUS MCHOJB30BATh DPA3JIMYHBIC BBIPA3UTEIBHBIE CPEACTBA SA3bIKA MAaTEMaTHKU
CJIOBECHBIC, CUMBOJMYECKHE, Trpaduyeckue, BHOCUT BKIad B (HOPMUPOBAHUE
IIPEACTABICHUN O POJIM MATEMATUKHU B PA3BUTUN LIUBUIN3ALMHU U KYJIbTYPBHI.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IVIAHE

CornacHo yueOHOMY TIaHy B 7—9 Kiaccax u3ydaeTcsi y4eOHbIN Kypc «Anredpay,
KOTOPBI BKJIIOYAET CIEAYIONIME OCHOBHBIE pa3iensl coiepxaHus: «Yucma u
BBIUKCIICHUS», «ANTeOpandeckne BBIPDAKEHU», «YpaBHEHHs ¥ HEPABEHCTBAY,
«DyHKIAW.

VY4eOHbIil T1aH Ha U3ydeHue anredpbl B 7-9 kiaccax OTBOAUT 3 y4eOHBIX yaca B
HEJIETI0 B T€UEHHE Ka)XJ0ro roja oOydeHus, Bcero 3a Tpu roja ooyudenuss — 306
y4eOHBIX YacCOB.

COJIEP’KAHUE YUYEBHOI'O KYPCA (110 TOJIAM OBYYEHUSA)
7 KJ1acce
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Yucna u evtuucnenusn
Payuonanvnwie uucna

Jlpobu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEX0/] OT OJIHOM (hOPMBI 3amucu Ipodeit K
npyrou. IloHATHE panMOHAIBHOIO YMCIA, 3alMCh, CPABHEHHUE, YIOPSJAOYMBAHUE
palMoHaIbHBIX 4uced. Apu(METHUYECKHE AEHUCTBUSA C palMOHAJIbHBIMU YHCIIAMU.
Pemenue 3a1a4 U3 peanbHON NPaKTUKKU HA 4YacTH, HAa IpOOH.

CreneHb ¢ HaTypaJbHBIM MOKa3aTEIEM: OIpENEICHHE, TPeoOpa3oBaHNe BbIpAXKEHUN
Ha OCHOBE ONIPE/CIICHMUS.

[TporenThl, 3amUch MPOLEHTOB B BHUAE ApoOM U ApoOW B BUJIE MPOLEHTOB. Tpu
OCHOBHBI€ 33/1a4¥ Ha MPOLEHTHI, PEIICHUE 3a7a4 U3 PEaJbHON MPAKTUKU.

[IpumMeHeHne NMPU3HAKOB JEIUMOCTH, Pa3I0KEHHE Ha MHOXKHUTEIN HATypaJIbHBIX
qucel.

PeanpHble 3aBUCUMOCTH, B TOM YHMCJIE MpsAMasi U1 00paTHAasi MPOMOPLIMOHATBHOCTH.

Anzebpauueckue eviparceHus

[lepemeHHBIC, YKMCIIOBOE 3HAUCHHE BBIpaKEHUs ¢ mepemMeHHou. [IpemcraBneHue
3aBUCHUMOCTH MEXy BETMYMHAMU B BUE hopMyJibl. Berurcienus mo gopmMyiam.

[IpeoOpazoBanre OYKBEHHBIX BBIPAKCHHH, TOXKIESCTBEHHO paBHBIC BBIPAKCHMUS,
mpaBuiIa TPeoOpa3oBaHUsS CYMM M TIPOW3BEACHHM, MpPaBWIA PACKPBITHS CKOOOK H
MIPUBEACHUS TIOIOOHBIX CJIaraeMBbIX.

CBOMCTBA CTENIEHU C HATYPAIbHBIM IMOKA3aTEIIEM.

Opnowiensl W MHOrowieHsl. CrenmeHb MHorowieHa. CJOXXKEHHE, BBIYHMTAHHE,
YMHOXEHHUE MHOTOWICHOB. DOpPMYJIBI COKpPANIEHHOTO YMHOXEHHUS: KBaJpaT CyMMBI U
kBagpaT pazHoctu. dopMyrna pasHOCTH KBaapaToB. Pa3iokeHre MHOTOUYJICHOB Ha
MHOYKUTEJIH.

Ypaenenusa

VYpaBHeHHe, KOpeHb YypaBHEHHs, TMpaBuia MpeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCWIBHOCTb YPaBHEHUH.

JIuHeliHOE ypaBHEHHE C OJJTHOM MEPEMEHHOM, YUCIO KOPHEN JJMHEWHOTO YpaBHEHMS,
pelIeHne JNHUHENHBIX ypaBHeHHU. COCTaBIIEHHME YpPaBHEHHMM 110 YCJIOBHUIO 3a/a4H.
Pemnrenne Te€KCTOBBIX 3a/1a4 C TOMOIIBIO YPAaBHEHUH.

JluneiiHoe ypaBHEHHE C JBYyMsI NEepeMeHHbIMH M ero rpadpuk. Cucrema IBYX
JMHENHBIX YPaBHEHUI C IByMs TIEpEeMEHHBIMHU. Perenne cucteM ypaBHEHHH ClTocoO0M
MOACTAaHOBKH. I IpuMepsI pelieHnst TEKCTOBBIX 3a/1a4 ¢ TOMOUIBI0 CUCTEM YPABHEHHIA.

Koopounamot u cpagpuxu. @ynkyuu

Koopaunara Touku Ha npsAmMon. YnucioBble NPOMEKYTKH. PaccTosiHue MexXay IByMst
TOYKaMHU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGciucca U opJuHaTa TOYKH HA
KOOpJIMHAaTHON T1iockocTu. [lpumepsl rpadukoB, 3agaHHbIX (opmynamu. YreHue
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rpaduKOB peabHbIX 3aBUCUMOCTEH.

[Tonsitue pynkuuu. I'paduk ¢pynkuuu. CoiicTBa Gynkumil. JIunelinas pynkuus, eé
rpaduk. ['paduyeckoe perieHHe JTUHEHHBIX YpPAaBHCHUM W CHUCTEM JIMHEWHBIX
YpPaBHECHUM.

8 knacc

Yucna u eviuucienus

KBanpatusiit kopenb u3 uncina. [lonstue 06 uppannoHanbHOM uncie. JlecsaTuuHbIe
NpUOJIMKEHUST UppaIlMOHANBbHBIX uKcesl. CBoilcTBa apu(METUYECKHX KBaJIpaTHBIX
KOpHEH 1 UX MPUMEHEHHE K MPe0Opa30BaHUIO YHCIOBBIX BHIPAXKEHHUM U BBIYMCIICHUSM.
JIeMCTBUTENBHBIC YHCIIA.

CrerneHb ¢ LenabIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

Anzebpauueckue eviparxceHus

KBaapaTHbIi TPEXWIEH; Pa3I0KEHUE KBaAPATHOIO TPEXUIIEHA HA MHOKUTEIIH.

AnreOpanyeckas qpoob. OCHOBHOE CBOMCTBO aiireOpanyeckoi apoou. CroxeHue,
BBIYMTAHUE, YMHOXEHUE, JIeJICHHe anreOpandeckux JApooOeit. PanuonanbHbie
BBIpAKEHUS U UX MTPeoOpa3oBaHUE.

Ypasenenusa u nepasencmea

KBanpatHoe ypaBHeHue, popmyia KOpHeH KBaJpaTHOro ypaBHeHus. Teopema Buera.
Petienue ypaBHeHMi, CBOASIIMXCS K TMHEHHBIM U KBaJipaTHBIM. [Ipoctetimue npoOHo-
palMOHAIbHBIC YPABHEHUS.

['padriueckass uHTEpHpeTanusi YpaBHEHH C JABYMsl TEPEMEHHBIMU M CHCTEM
JIMHEWHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aJ1au aaredpandyeckuM CrocoooM.

UucnoBble HEpABEHCTBA W HUX CBoWcTBa. HepaBeHCTBO ¢ OOHOW MEPEMEHHOM.
PaBHOCHUIBHOCTH HEpaBeHCTB. JIMHENHbIE HEpABEHCTBA C OAHOM epeMeHHO. CUCTeMBI
JIMHEMHBIX HEPABEHCTB C OJTHOM NIEPEMEHHOM.

Dynukyuu

[Tonsitue ¢dynkuuu. OOMacTh OmMpeneseHUuss U MHOXKECTBO 3HAYEHUN (DYHKIIMH.
CriocoOsbI 3aanust QyHKITHIA.

I'padux ¢pynkuuu. Yrenue cBoicTB pyHkimu no e€ rpaduxy. [Ipumeps! rpagukos
(GYHKIM, OTpa)xaronuX peajbHble MPOLECCHI.

@OyHKINMH, OMUCHIBAIOIINE TIPAMYIO0 U 00OpaTHYIO MPONOPIUOHATIbHbIE 3aBUCUMOCTH,

ux rpaduxu. Oyukuun y=x?, y=x%, y = v/x, y=|x|. [paduueckoe perienne ypaBHeHuii u

CHUCTEM YpaBHEHUU.
9 kiacc

Yucna u eviuucienusn
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Jeiucmeumenvnwie uucna
PanmonanpHbie YWCIa, HMPpAIMOHAIBHBIE YHCIA, KOHEYHbIE U OECKOHCYHBIC
JEeCATUYHbBIC IPpoOH. MHOXKECTBO JEHCTBUTEIBHBIX YUCEIT, ICUCTBUTEIIbHBIC YMCIa KaK
OCCKOHEUHBbIE JeCATUYHBIE ApoOH. B3anMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHO’KECTBOM JICMCTBUTEIBHBIX YHMCEJI U KOOPAUHATHOU MPSIMOM.
CpaBHeHME  JCUCTBUTEIBHBIX  YHUCET, apudMeTHYeCKue  JCUCTBUS C
JICICTBUTEILHBIMU YHCJIAMH.

H3zmepenusa, npubnusicenus, OyeHKu
Pa3meprl 00BbEKTOB OKPYIKAIOLIETO MUPA, JUIUTEIBHOCTh IIPOLIECCOB B OKPYKAIOIIEM
MHpeE.
[TpubnmxEéHHOE 3HaYCHNE BEIMYUHBI, TOYHOCTH pUOMkeHusi. OKpyrieHne Ynuced.
[Tpuknka 1 OEHKA PE3YJIBTATOB BBIYUCIICHUIA.
Ypaeéuenus u nepagencmea

Ypasnenus c 00Hoil nepemenHoi

JIunenHoe ypaBHeHue. Penienne ypaBHEHUN, CBOJSIIMXCS K JUHEUHBIM.

KBagpaTtHoe ypaBHeHue. PenieHue ypaBHEHUN, CBOJAIIMXCA K KBaJIpaTHBIM.
bukBagpatHoe ypaBHeHue. [IpuMepbl pemieHHs ypaBHEHUM TPETbe W 4YETBEPTOU
CTENEHEN Pa3I0)KEHNEM HA MHOKHUTEIIH.

Pemenue qpoOHO-paliuOHAIBHBIX YPaBHEHUH.

Pemenne TekCTOBBIX 3a/1a4 aareOpanyeckumM METOIOM.

Cucmemvl ypasnenuii
VYpaBHeHUE ¢ IBYMsI IEPEMEHHBIMU U €ro rpaduk. Pemenne cucrem IByX JIMHEWHBIX
YPaBHEHUM C JIBYMsI NEPEMEHHBIMH. PenieHne cucteM IBYX ypaBHEHHMH, OJHO H3
KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpoW creneHu. ['paduueckas HHTEpHpeTarus
CHUCTEMBI YPAaBHEHUH C IBYMs IIEPEMEHHBIMMU.
Pemennie TeKCTOBBIX 3a71a4u alredpandeckum crnocooom.

Hepagencmea
YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Penienne NMHENHBIX HEPABEHCTB C OJTHOW IEPEMEHHON. PeleHne cucTteM JINHEMHBIX
HEpPaBEHCTB C OJHOM mniepemeHHoi. KBaapatHele HepaBeHcTBa. ['paduueckas
WHTEPIIPETALNs HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs IIEPEMEHHBIMU.

Dynkyuu
KBanpatnunas ¢ynkuus, e€ rpaduk u cBoiictpa. [lapabosa, KoopauHATHI BEPUIUHbI
napaboJbl, 0Ch CAHMMETPUHU MTapaOOJIBI.

o k .
I'paduku Gynkiuit: y = kx,y =kx + b,y = ~ Y= X3,y =+/x,y =| x| u ux cpoiicTaa.
Yucnoswle nocnedosamensnocmu

OHpC}IGJ’IeHI/Ie M CIIOCOOBI 3aJaHMs YUCJIOBBIX MOCIEA0BATEIbHOCTEHU
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[ToHsiTHE YNCIOBOM MOCIEN0BATENLHOCTH. 3a/IaHKE MOCTIEA0BATEIbHOCTH PEKYPPEHTHOMN
dbopmyroit u popmyioit N-eo wiena. ApudmMernueckas 1 reoMeTpudecKas Iporpeccuu
Apudmernueckass W reomeTpuyeckas mporpeccun. Dopmyiasl N-ro  WieHa

apupMETHIECKON U TEOMETPUIECKON MTPOTPECCUM, CYMMBI IEPBBIX N YJICHOB.

N300paxenue 4wieHOB apupMETHIECKON U TEOMETPUUECKOM MPOrpeccuii TOUKaMu Ha
KOOPAMHATHON TUIOCKOCTH. JIMHEWHBIH M SKCMOHEHUHMAIbHBIA pocT. CloXKHBIE
MPOLICHTHI.

IJIAHUPYEMBIE NIPEJMETHBIE PE3YJbTATHI OCBOEHUSI PABOYEN
IHPOI'PAMMBI KYPCA (I1O 'OAAM OBYYEHUA)

OcBoeHne yueOHOro Kypca «Anredpa» Ha ypoBHE OCHOBHOTO 0OIIEero o0pa3oBaHuUs
JOJDKHO O0eCTieunBaTh JTOCTHIKCHHE CIEAYIOMHUX MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB:

7 knace
Yucna u eévtuucnenusn

« BrImonHATh, coueTast yCTHbIE ¥ MUCbMEHHBIE TPUEMBI, apuPMETHIECKHIE JEHCTBHS C
paloHaIbHBIMU YHUCIAMH.

» HaxonuTe 3HaueHMs YMCIIOBBIX BBIPAQXKEHUI; TPUMEHSTh pa3HOOOpa3Hble CIOCOObI U
OpUEMBI BBIUHUCIICHUS 3HAYEHUM APOOHBIX BBIPAXKEHUHN, COIEPKAIUX OOBIKHOBEHHBIE
U JIECATUYHBIC TPOOHU.

« [lepexonutrb OT oOmHOM (QOpPMBI 3amUCH Yuced K Jpyrod (mpeoOpa3oBbIBATH
JECTHUHYIO IPO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH B
OCCKOHEUHYIO JICCATUIHYIO JPOOB).

« CpaBHUBAThH U yNOPSIIOUUBATH PAllIOHATIbHbBIC YHCIA.

« OKpyTJIATH UKCnA.

= BBITOJIHATE NPUKHUIKY U OLIEHKY PE3YJIbTaTa BEIYMCICHUM, OLIEHKY 3HAYEHHU I YHCIIOBBIX
BBIPAKCHU .

= BBINOJIHATE IEUCTBHS CO CTEIEHSIMU C HAaTYPaJbHBIMU [TOKA3aTEISAMMU.

« [I[puMeHsATh TpU3HAKKU AETMMOCTH, PA3JI0KEHUE HA MHOKUTEIN HATYPAJIbHBIX YUCEIL.

« PemaTe mpakTHKO-OpUEHTHUPOBAHHBIE 33Ja4M, CBSI3aHHBIE C OTHOIIEHUEM BEJIMYMUH,
MIPOTIOPIIMOHAIBHOCTHIO  BEJIMYWH, TMPOIEHTAMH; WHTEPIPETUPOBATH PE3YIbTAThI
pelieHus 3a1a4 ¢ y4€TOM OrpaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMH paccMaTpUBAEMbIX
00OBEKTOB.

Anzebpauueckue viparcenus
« cionp3oBaTh anreOpanveckyr0 TEPMUHOJOTHIO M CHMBOJIUKY, NPUMEHATH €€ B
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poliecce OCBOEHUS yueOHOro MaTepuala.

« HaxoauTh 3HaueHust OyKBEHHBIX BHIPAXKEHUM MPHU 33JJAHHBIX 3HAUCHUSIX [TEPEMEHHBIX.

« BEIONHATE  TIpeoOpa3oBaHusl 1EJOr0 BBIPAKEHUST B MHOTOWIECH MPUBEICHUEM
MOJIOOHBIX CIaraeMbIX, pAaCKPHITHEM CKOOOK.

« BBITTONHATE YMHOKEHUE OJHOYJIEHA HAa MHOTOWIEH MU MHOTOWIEHAa Ha MHOTOYIIEH,
OpUMEHSTH (OPMYJIbI KBaJpaTa CyMMBbI M KBaJipaTa pa3HOCTH.

» OCYIIECTBIATH PA3JI0KEHNE MHOTOWIEHOB HA MHOYKUTEIN C MIOMOILBIO BBIHECEHHUS 3a
CKOOKM OOIIEero MHOXHUTENS, TPYINIUAPOBKHA CJaraeMblX, NPUMEHECHUs (Gopmys
COKPAIIEHHOTO0 YMHOKEHHSI.

« [[puMeHsTh TIpeoOpa3oBaHUsT MHOTOYICHOB [Jisi PEIICHMs] Pa3IMYHBIX 3aJad U3
MaTeMaTUKH, CMEXHBIX MMPEIMETOB, U3 PEATbHON MPAKTUKH.

« crionbp3oBaTh  CBOWMCTBA CTEMEHEW €  HATypaJIbHbIMM  [OKAa3aTeIsIMU IS
npeoOpa30BaHUs BhIPAKECHUH.

Ypasenenusa u nepasencmea

« PemaTe nuHelHbIe ypaBHEHUS C OJHOW MEPEMEHHOM, IPUMEHSIS PaBUIa IEPEX0/Ia OT
MCXOJTHOTO YPAaBHEHHMSI K paBHOCUIILHOMY eMy. [IpoBepsTh, SIBIIsI€TCA JIM YUCIO0 KOPHEM
ypaBHEHHS.

« [I[puMensTh rpaduyeckre METO bl IIPU PEUICHUHN JTMHEHHBIX YPABHEHUN U UX CHCTEM.

« [lonOupars npuMepsl map 4Yuces, SBISIONUXCS PEIICHUEM JHMHEHHOTO ypaBHEHUS C
JBYMSI TIEPEMEHHBIMU.

« CTpouTh B KOOpPJIMHATHON IJIOCKOCTH TpauK JHMHEHMHOrO0 ypaBHEHHUS C ABYMS
MEPEMEHHBIMU; TI0JIb3YSACh IPaUKOM, TPUBOJAUTH PUMEPHI PEIICHUS] YPABHEHHSL.

» Pemats cucteMsl IByX JIMHEHHBIX YPABHEHUU C JBYMS IIEPEMEHHBIMHU, B TOM YUCIIE
rpaguyecku.

« CocTaBisaTe M pemaTh JIMHENHOE YPABHEHHUE WM CUCTEMY JIMHEWHBIX YPABHEHHM MO
YCIOBHUIO 3a7jaud, HWHTEPIPETHUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d
IIOJIyYEHHBIN PE3yJIbTAT.

Koopounamot u cpagpuxu. @ynkyuu

« M300pakath Ha KOOPAWMHATHYIO TMPSMYIO TOUYKY, COOTBETCTBYIOIIHE 3aJIaHHBIM
KOOpJIMHATAM, JIYYH, OTPE3KH, MHTCPBAJIbI; 3alMCHIBATh YHCJIOBBIC MPOMEKYTKH Ha
anreOpandecKkoMm si3bIKe.

« OT™MeYaTh B KOOPAMHATHOW TUIOCKOCTH TOYKH MO 3aJaHHBIM KOOPAMHATAM; CTPOUTH
rpa@uKy TMHEHHBIX QYHKIHMA.

« OnuceiBaTh ¢ MOMOINIBI0 (DYHKIIMH M3BECTHBIC 3aBUCHMOCTH MEXKIY BEIMYMHAMM:
CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOUMOCTD; TTPOU3BOAUTEIIHLHOCTD,
BpeMsi, 00bEM pabOTHI.
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« Haxomuth 3HaueHne QyHKIMU 110 3HAYCHUIO €€ apryMeHTa.

« [lonumats rpaduueckuii cioco0 MpecTaBiIeHUs U aHaly3a HHGOPMAaIlUN; U3BJICKATh
U HHTEPIPETHPOBATH HHPOPMANUIO U3 TpaduKOB peaTbHBIX MPOIECCOB U
3aBUCHUMOCTEH.

8 kiacc
Yucna u eviuucienus

« Vcnonb30BaTh HavaIbHBIE MPEACTABICHUS O MHOKECTBE JIEUCTBUTEIbHBIX YUCEN JIJIS
CpaBHEHMU S, OKPYTJICHUS U BBIYUCIICHUI; N300pakaTh IEUCTBUTEIbHBIC YHCIIa TOUKAMU
Ha KOOPAUHATHOU MIPSMOM.

« [IpumensaTh nonsiTue apuMeTUYECKOro KBaJapaTHOTO KOPHS; HAXOJIUTh KBAJpPATHbHIC
KOPHHU, UCIOJB3Yys MPU HEOOXOJUMOCTH KaJbKYJSTOP; BBIMOJHSITH MpeoOpa3oBaHuUs
BBIPAKEHUM, COJICPKAIINX KBaAPATHBIE KOPHH, UCITOJIb3YsI CBOMCTBA KOPHEH.

« VMcnonb3oBaTh 3anucu OOJBIIUX U MaJIbIX YHUCEI C MOMOIIBIO AECATUYHBIX JIpoOeh u
crerneneit uncina 10.

Anzebpauueckue eviparxcenust
« [[pUMEHATh MOHATHE CTENEHU C LIEJIBIM IOKAa3aTesIeM, BBINOJHATH MpeoOpa3oBaHUs
BBIPAKEHUM, COAEPKAIINX CTEIIEHU C LEIbIM MOKA3aTEJIEM.
= BBITIOJIHATH TOXKIECTBEHHBIE TPeoOpa30BaHUsl PAIIMOHATBLHBIX BBIPAXKEHUN HA OCHOBE
MpaBWJI JEUCTBUYN HAJl MHOTOUYJICHAMHU U alITeOpandecKUMH APOOSMHU.
PacknanpiBaTh KBapaTHBIN TPEXUJIECH HA MHOKUTEIH.

[IpumensaTe mnpeoOpa3oBaHMs BBIPAKEHUM JUIsI pEUICHUS pPa3judHbIX 3a7a4 W3
MAaTEMaTUKH, CMEKHBIX IPEIMETOB, U3 PEANBHON TPAKTHKHU.

Ypasenenusa u nepasencmea

« Pemate JnMHEHHBIE, KBaJApaTHbIC YPABHEHUS M palMOHAJIbHBIC YpPAaBHCHMS,
CBOJISIIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C IBYMS IEPEMEHHBIMMU.

« [lepexonuth OT cioBeCHON (POPMYIMPOBKH 33/lauu K €€ anreOpandeckod MOJEIH C
ITIOMOUIBIO COCTABJICHUSI YPABHEHUSI WJIM CUCTEMbl YPABHEHUM, HHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a]1a4M ITOJIYyYEHHBIA PE3YJIbTAaT.

« [IpuMeHATh CBOMCTBa YMCIOBBIX HEPABEHCTB ISl CPABHEHHWS, OLIEHKH; pEIIaTh
JUHEHHBIE HEPABEHCTBA C OJIHOW MEPEMEHHOM M MX CHCTEMBbI; JaBaTh rpaduyecKyio
MJUTIOCTPALIMIO MHOYXKECTBA PEIICHUM HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

Dynkyuu

m [lorumaTe ¥ wuCHONB30BaTh (YHKIMOHAIBHBIE TIOHATUS € S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYEHUS); OMNpPEAeNATh 3HauYeHHe (QYHKIMH 110 3HAYCHHIO
apryMeHTa; ONpPEIEIATh CBOMCTBA

byukiuu no e€ rpaduxy.

Ctpoutb rpaduku 3JeMeHTapHbIX QyHKIMH Bugay = kx, y = kx + b,y = s
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OmnuceiBaTh CBOMCTBA QyHKIIMU 10 €€ rpaduky.
9 ki1acce

Yucna u eévluucienusn

= CpaBHI/IBaTB " YIIopsAJ04YUBaTh PAallMOHAJIBHBIC U UPPAIUOHAJIbHBIC YK CJIA.

« BbInonHsaTs apI/I(I)MeTI/I‘IeCKI/Ie I[GﬁCTBH?I C palMOHAJIbHBIMHA YHUCJIAMH, COUCTAasA YCTHBIC
U ITMCBMCHHBIC HpI/IéMBI, BBIITOJIHATD BBIYHUCJICHUSA C UPPALMOHAJIbHBIMU YU CIIAMH.

= H&XOI[I/ITB 3HAQUCHUSI CTEICHEU C OCIBIMH IIOKA3aTCIIIMHU U KOpHeI;'I; BBIYUCJIATH
3HA4YCHM YHNCJIOBBIX BBIpa}KCHHﬁ.

= OprrJ'IfITB I[GﬁCTBHTCJ'IBHBIG YuClia, BBIIIOJIHATD HPUKUAKY PC3yJibTaTa BBI‘IHCJ'ICHHIZ,
OLCHKY YMCJIOBBIX BBIpEDKGHHﬁ.

Ypasenenusa u nepasencmea

« Pemate nuHEHHBIE W KBaJpaTHbIC YPABHEHUSA, YPABHECHUS, CBOJSIIUECS K HHUM,

npocTeiime qpoOHO-paluoOHaIbHbIEC YPAaBHEHUS.

« PemiaTe cucremsl ABYX JIMHEWHBIX YPABHEHUH C IBYMS [IEPEMEHHBIMU U CUCTEMBI JIBYX

YPaBHEHUM, B KOTOPBIX OJIHO YPABHEHHE HE SIBJISCTCS JIMHECUHBIM.

« Pemiate TekcToOBBIE 3ajaun alreOpanyeckuM CIOcOOOM € TOMOIIBIO COCTaBJICHUS
YPaBHEHUsI WIN CUCTEMBI JBYX YPABHEHUH C IBYMS [IEPEMEHHBIMU.

« [IpoBOIMTH IpOCTENIINE HCCIEA0BAHNS YPABHEHUN U CUCTEM YPABHEHUM, B TOM YHUCIIE
C IPUMEHEHHEM TpauUecKuX MpeACTaBICHUN (yCTaHABIMBATh, UMEET JIU YPABHECHHE
WJIU CUCTEeMa YPaBHEHUH pelIeHUs, €ClId UMEET, TO CKOJIbKO, U TIp.).

« PemaTe nMHEMHBbIE HEpaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA;, M300pakaTh peEIICHUE
HEPABEHCTB HA YKUCJIIOBOM IIPSIMOM, 3alIMChIBATH PELIEHHUE C IIOMOIIBI) CUMBOJIOB.

« Peliate cuCTEMBI JIMHEHWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIKOYAKOIIME
KBaJ[paTHOE HEPABEHCTBO; M300pa)kaTh PEIICHUE CUCTEMbl HEPABEHCTB HAa YUCIOBOM
MPSAMOM, 3aIUCHIBaTh PEUICHUE C TIOMOILBIO CUMBOJIOB.

« lcnosp30BaTh HEPABEHCTBA MIPU PELICHUHN PA3JIMYHbIX 3a/1a4.

Dynkyuu
Pacnio3naBaTh QyHKIMHM N3y4eHHBIX BUIOB. [loKa3bIBaTh CXeMaTHUYECKH PACTIONIOKEHHE

Ha KOOPAMHATHOM II0cKoCTU rpadukoB GyHkuuii Buaa: Y = kX, y =kx + b, y = x, y= ax?
b —y3 _\/_ — > .

+ bx +C,y =X° Y =VX, Y = |x| B 3aBUCUMOCTH OT 3HaUCHUH KO3((HUIINECHTOB; OIMMMCHIBATH

CBOMCTBA (DYHKIIMIA.

« CTpouTh ¥ N300pakaTh cXeMaTU4eCKu TpaduKi KBAAPATUIHBIX (DYHKITUH, OTIHCHIBATH
CBOMCTBA KBaAPATUYHBIX (DYHKIIHMH 110 UX rpaduKam.

« Pacno3naBate KBajpaTHUHyI0 (QYHKIUIO 10 (Qopmysie, NPUBOAWTH MPHMEPHI
KBaJAPaTUYHBIX (DYHKIMHN U3 peaIbHOMN KU3HU, (PU3UKH, TCOMETPHHU.
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Apugpmemuueckan u ceomempuueckan npozpeccuu

« Pacnio3naBath apu@MeTHUYECKyl0 U TEOMETPUYECKYIO TMPOTPECCUU MPU Pa3HBIX
crnoco0ax 3aJaHusl.

=« BBIMIOTHATE BBIYHCIICHUS ¢ UCTIONIB30BaHUEM (HOPMYI N-20 WieHa apuMeTUIECKON 1
reOMETPUYECKON IPOrPECCHiA, CYMMBI TIEPBBIX N YICHOB.

= M300paxaTh 4iieHbl MOCIEA0BATEIbHOCTH TOUKAMHU Ha KOOPAUHATHOM MIIOCKOCTH.

« PemaTe 3a71aun, CBsI3aHHBIE C YUCIOBBIMU MIOCJIEIOBATEILHOCTSIMU, B TOM YHCJIC 33/1a4U
13 peaIbHOU KU3HU (C UCIIOIB30BAaHUEM KAJIBKYJISTOPA, IU(PPOBBIX TEXHOIOTUN).

PABOYASA TIPOT'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS».

7-9 KIIACCBI
HEJIM U3YUEHNWA YUEBHOI'O KYPCA

«MaremaTuKy yKe€ 3aT€M Y4YWUTh HAJ0, YTO OHA YM B MOPSAOK MPUBOAUTY», MUCAI
BEJIMKUU pycckuil yueHbli Muxann BacunseBuu JIomoHOCOB. M1 B 3TOM cOCTOUT OfHA
U3 JIBYX IIesieit 00y4eHusl TeOMETPUH KaK COCTaBHOW 4acTH MAaTEMAaTUKH B IITIKOJIE. DTOMN
eI COOTBETCTBYET JOKa3aTelbHas JIMHHUS TNpenojaaBaHus reomerpuu. Cremys
NpeACTaBICHHOW paboueld mporpaMme, HauyWMHas C CEIbMOro Kjacca Ha YpoKax
reoOMETPUU OOYYAIOIIUICS YIYUTCA MTPOBOAUTH JI0Ka3aTeNIbHbIC PACCYKICHUS, CTPOUTD
JIOTUYECKUE YMO3AKIIOUECHUSA, JOKAa3bIBaTh HWCTUHHBIC YTBEPKICHUS M CTPOUTH
KOHTPIPUMEPBI K JIOKHBIM, MPOBOJUTH PACCYXKIAEHUS «OT IMPOTUBHOIO», OTINYATH
CBOMCTBa OT TMPHU3HAKOB, (opMyIUpoBaTh OOpaTHBIE YTBEPXKIACHUS. YUCHUK,
OBJIAJIEBILINN UCKYCCTBOM PacCykaaTh, OyJET MPUMEHSTh €r0 U B OKPY>KaIOIIEH JKU3HHU.
N B 3TOM COCTOUT Ba)KHOE BOCIIUTATEIHHOE 3HAYCHUE U3YUEHUSI TEOMETPHUH, TIPUCYIIIEE
MMEHHO OT€YECTBEHHON MAaTeMaTUYE€CKOM IIKOJIE.

BMmecte ¢ TemM aBTOpbl NPOTrpamMMbl IPEAOCTEPETArOT YUYUTENId OT W3JIUILIHETO
dbopmanuzma, 0COOEHHO B OTHOIICHUH HAa4Yall © OCHOBaHHUM reoMeTpuu. OpaHIly3cKui
mareMatuk JKan JIlpenoHHE MmO 3TOMY MHOBOAY BbICKa3alicsa Tak: «YTo kacaercd
JETUKATHOW MpOOJIEeMbl BBEJICHUSI «aKCUOM», TO MHE Ka)ETCs, YTO Ha MEPBBIX MOpax
HY>XHO BOOOIIe U30eraTh MPOM3HOCUTH camMo 3TO cJioBo. C JIpyroi e CTOPOHBI, HE
CIEyeT YIyCKAaTh HU OJTHOM BO3MOYKHOCTH JIaBATh MIPUMEPHI JOTUUECKUX 3aKIHOUYCHHU,
KOTOpbIE Ky/na B OOJNBIIEH Mepe, 4YeM uJes aKCUOM, SBJISIOTCS WCTUHHBIMU H
€MHCTBEHHBIMU JIBUTATEISIMU MAaTEMATUUYECKOTO MBILIJICHUS.

BTopoii 1ienpro U3y4eHusi TEOMETPUH SIBJISIETCS UCIIOJIb30BaHME €€ KaK NHCTPYMEHTA
MpY PEUICHUM KaK MAaTEMATHYECKUX, TaK U MPAKTUYECKUX 3aJ]1a4, BCTPEUAIOLINUXCS B
peanbHOM ku3HU. OKOHYMBIIMK KypC TeéOMETPHM BOCHUTAHHMIIA JOJDKEH OBITh B
COCTOSIHUH OTIPEJIEIUTh TEOMETPUUECKYI0 (DUTYpY, OMTUCATh CIOBAMU JTAHHBINA YePTEK
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WJIU PUCYHOK, HANTH TIOIIA b 36MEJILHOTO YYacTKa, pacCYUTaTh HEOOXOIUMYIO IJTUHY
ONTOBOJIOKOHHOTO Kabelsi win TpeOyeMble pa3Mephl rapaxka JJjis aBTOMOOUIIA. DTOMY
COOTBETCTBYET BTOpas, BBIYUCIUTEIbHAS JIMHUS B M3YYECHUU TEOMETPUU B IIKOJE.
JlaHHast mpakTUYeCcKasi TUHUS SIBJSICTCS HE MEHEE BaXKHOM, UeM mepBasi.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo yueOHOMY IJ1aHy B 7-9 Kiaccax u3ydaeTcsi ydeOHbIl Kype «I eomeTpusi»,
KOTOPBIN BKJIIOUAET CJIEIYIOUIME OCHOBHBIE pa3zelibl cojepxkanus: «['eomerpuueckue
durypsl m ux cBoiicTBay, «M3MepeHne TEOMETPUYECKUX BEIWYHH», a TaKxKe
«/lexapToBbl KOOPAMHATHI HA IIOCKOCTH», «BEKTOpBDY, «/I|BHIKEHHS IUIOCKOCTH» M
«[IpeoOpazoBanust MOAOOHS.

VY4eOHblil 11aH peaycMaTpUBAET U3yUYEHHUE T€OMETpUN Ha 0a30BOM YPOBHE, UCXOMS
u3 68 yueOHbBIX 4acoB B y4eOHOM T'OJTy, BCETO 3a Tpu rojaa ooyuenuss —204 yacos.

COJEPKAHUE YUYEBHOI'O KYPCA «I'eomerpusp» (110 rogamM o0y4eHms )

7 Kn1ace

HavanpHble MOHATUA reomeTpuu. Touka, npsmas, OTpe30K, JIiyd. YToi. Buasl yrios.
Beprukanbusle U cMmexHble yribl. buccekrpuca yria. JlomaHas, MHOIOYIrOJIbHUK.
[TapannenbHOCTh U NEPIEHAUKYIISIPHOCTD MPSAMBIX.

Cummetpuunbie Qurypsl. OCHOBHBIE CBOWCTBa OCeBOM cummeTpuu. [Ipumepsl
CUMMETPHH B OKPYKAIOILIEM MHPE.

OCHOBHBIE IOCTPOEHHUS C TOMOILBIO UPKYJIS U TUHEHKH.

Tpeyronsuuk. BricoTa, Menuana, OuccekTpuca, ux cBoiicTBa. PaBHOOEenpeHHBIN U
PaBHOCTOPOHHUM TPEYroJabHUKH. HepaBeHCTBO TpeyrojabpHUKA.

CBoiicTBa W MNpU3HAKKM PAaBHOOEAPEHHOTrO TpeyrojbHuka. IIpu3Haku paBeHCTBA
TPEYTOJIbHUKOB.

CBoiiCTBa M TNpU3HAKH NapAJUIENbHbIX MNpAMBIX. CyMMma YIJIOB TpPEyroJIbHUKA.
Bremnue yrisl TpeyroiabHuKa.

[IpsAMOYTrONBHBIM  TPEYTOJbHUK. CaoiicTBO MEIUaHbI PSIMOYTOJIBHOTO
TPEYTOJbHUKA, NPOBEAEHHOW K runoreHyse. I[IpusHaku paBeHCTBa NPSAMOYIOJIBHBIX
TPEYTOJIBHUKOB. [IpSMOYTOJIBHBIN TPEYTOJIBHUK C yTioM B 30°.

HepaBeHcTBa B reOMETpUU: HEPABEHCTBO TPEYIOJbHHKA, HEPABEHCTBO O JJIMHE
JOMaHOM, TeopeMa ©O OoJjbplieM yrjie U Oonbliell CTOPOHE TpPeyrojbHHUKA.
[leprieHIUKYJIAp ¥ HAKIOHHAS.

['eomeTpuueckoe MecTo ToUeK. buccekTpuca yria u CepeIuHHbIN NEPIEHANKYISAP K
OTpPE3KYy KaK Fr€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTb M KpyT, XOpAa U IHAMETP, UX CBOMCTBA. B3anMHOE pacmnolioxeHue
OKpPY>KHOCTM W mpsmoil. KacarenpHas M cekymas K OKpPYKHOCTH. OKpPYKHOCTb,

BIIMCAaHHAsA B YI'OJI. Bnucannas u onucanHast OKPYKHOCTH TPCYI'OJIbHUKA.
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8 kiacc

YerwipéxyronbHukd. [lapamienorpamm, ero npu3Haku U CBOMCTBA. YacTHBIE Clydaun
napauieIorpaMMoB  (MPSMOYTOJIBHUK, POMO, KBajapaT), UX MPHU3HAKA U CBOWMCTBA.
Tpaneuusi, paBHOOOKas Tpaneuus, €€ CBOMCTBA M Mpu3Haku. I[IpsMoyrosibHas
Tparenus.

LleHTpanbHasi CAMMETPHS.

Teopema danieca m Teopema O MNPONOPLHUOHAIBHBIX OTpe3kax. CpenHue JIMHUU
TPEYTOJIbHUKA U TPAIICLIUH.

[Tomobue TpeyrompHukOB, Ko3(pduiment momodbus. Ilpusnakm  momoOus
TpeyroiabHUKOB. [IpumMeHeHne mogo0ust MpU pelieHnH MPAKTHIECKUX 3a/1ad.

CpoiicTBa miomiaie reomeTpuueckux ¢uryp. DopMynbl Uil IUIOMIAAA
TpEeyrojbHHKa, MapajjienorpamMma, pomba u Tpanenuu. OTHOLIEHUE IUIOIAeH
MoI00HBIX GUTYP.

Boruncnenue miomaaei TpeyroJbHUKOB 1 MHOTOYT'OJIBHUKOB Ha KJI€TYaTOM Oymare.

Teopema [ludaropa. [Ipumenenue Teopemsl IIudaropa npu penieHuN NpakTHIECKUX
3a/1a4.

CuHyC, KOCHHYC, TaHIE€HC OCTpPOro yria MpSAMOYIOJIbHOTO TpEyroJbHHUKA.
Tpuronomerpuueckue Gynkiuu yrios B 30°, 45° u 60°.

BrimcaHHbBIE ¥ HEHTpAJIbHBIE YIUIBL, YTOJI MEK/1y KACATEIIbHOW U XOPIOU. Y TIIbI MEKITY
XOpJaMu U CEeKylIMMHU. BrmcaHHble M ONHUCAHHBIE YETBIPEXYTOJbHUKHU. B3ammHoe
pacrnojoxxeHue AByX OkpyxHocTed. Kacanue okpyxkHocteil. OOiiue kacaTelbHbIE K
JIBYM OKPYHOCTSIM.

9 ki1acce

Cunyc, xocunyc, tanreHc yriioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPHUECKOE
TOX1€CTBO. POPMYIIbI TPUBEACHHUS.

Pewenne TpeyronpHukoB. TeopeMa KOCMHYCOB M TE€OpEMa CHHYCOB. Permienue
IPaKTUYECKUX 33124 C UCII0Ib30BAaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[IpeoOpazoBanue noaoous. [Togodue coOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema O TIPOW3BENEHUU OTPE3KOB XOPJ, TEOPEMBI O TPOM3BEICHUH OTPE3KOB
CEKYIIMX, TeOpEeMa O KBaJIpaTe KacaTeIbHOM.

BekTop, mimmHa (MOIyJb) BEKTOpPA, COHAIPABICHHBIC BEKTOPHI, MPOTHUBOIOJIOKHO

HaMpaBJICHHbIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpPALIUU
HaJ BEKTopaMmH. Pa3joxkeHue BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunatel BekTopa. CKansipHOE TMPOU3BEICHUE BEKTOPOB, IPUMEHCHHUE IS
HaXOXJCHHUS JUIMH U YIJIOB.

JlexkapToBbl KOOpJIHMHATHI HA IUIOCKOCTU. YPAaBHEHHS MPAMOM U OKPYKHOCTH B
KOOpJIMHATAaX, IMEPECEYECHUE OKPYKHOCTEH W TPsAMBIX. METOJI KOOpPAWHAT U €ro

PUMEHEHUE.
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[IpaBunbHBIE MHOTOYTOIBHUKU. [[MHA oKpy>kHOCTH. ['pamycHas u paguanHas mepa
yTria, BRIUUCIEHUE JJIMH OyT oKpykHOCTel. [lnomanb kpyra, ceKTopa, CEerMeHTa.

JIBWKeHUs TUJIOCKOCTH W BHYTPEHHHE cUMMeTpun Guryp (dIeMeHTapHbIe
npeactasienust). [lapannensueiii nepenoc. [loBopor.

IJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUS PABOYEM
IMPOT'PAMMBI KYPCA «I'eomerpus» (I1O TOJAM OBYUYUEHMUA)

OcBoenue yueOHOro Kkypca «['eoMerpusi» Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsl JOHKHO OOECreyrBaTh JIOCTUKEHUE CICAYIOIIUX MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB:

7 Kjaacc

« Pacrio3HaBaTh U3y4YeHHbIE Te€OMETpUUYECKUE (UTYpBI, OMPEACNSATh HX B3aUMHOE
pacrojokeHue, HU300pakaTb TE€OMETPUYECKUE (DUTYpPBHI; BBITIOIHATH YEPTEKU IO
YCIOBHIO 3a1auu. M3MepsTh JMHEWHBIE W YIJIOBbIE BEIMYWHBL. Pemars 3agaum Ha
BBIUNCIICHUE JIJIMH OTPE3KOB U BEJIMYMH YTJIOB.

« Jlenats rpyOyto OLIEHKY JIMHEWHBIX U YTIIOBBIX BEJIMYUH MIPEIMETOB B PEaIbHOM KU3HH,
pa3MepoB MPUPOJHBIX O00BEKTOB. Paznmuuarth pazMepbl 3TUX OOBEKTOB MO MOPSJKY
BEJINYUHBI.

= CTpOI/ITB YCPTCIKH K TCOMCTPHUYICCKHM 3a/la4daM.

« [lonp30BaTbCs NMpPU3HAKAMU PAaBEHCTBA TPEYTOJIbHUKOB, MCIOJB30BaTh NPU3HAKUA U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3aa4.

« [IpoBOUTH TOTMYECKHE PACCYKIEHUS C UCTIOJIB30BAHUEM T€OMETPUUECKHUX TEOPEM.

« [lonp30BaTbCs NMPU3HAKaMU PAaBEHCTBA NPSMOYTOJIbHBIX TPEYTOJIbHUKOB, CBONCTBOM
MEJUaHbl, MPOBEAEHHON K THIIOTEHY3€ MPSMOYTOJIBHOTO TPEYTrOJbHUKA, B PELICHUU
reOMETPUYECKUX 3a]1aY.

« OnpenensaTs napajiieIbHOCTh NPSIMBIX € MMOMOIIBIO YTIIOB, KOTOPbIE 00pa3yeT ¢ HUMU
cexymas. OnpenensaTs NapamieJIbHOCTh MPSMBIX C IIOMOLIBIO PABEHCTBA PACCTOSHUN
OT TOYEK OJTHOM MPSAMOU O TOYEK JAPYTOU MPSIMOM.

« PemaTe 3a1aun Ha kiaeT4aToit Oymare.

« [IpoBOANTH BBIYMCIEHUS M HAXOIUTh YUCIOBbIE W OYKBEHHbIC 3HAUEHHS YTJIOB B
r€OMETPUYECKUX 3a/ladyax C HCIOJIb30BAHUEM CYMMBI VYIJIOB TPEYTOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB yIJOB, OOpPa30BaHHBIX NPU TEPECEUCHUU JIBYX
napajijieNibHbIX MNPSIMbIX CEKyllleld. PemaTe mpakTU4YecKue 3aJayd Ha HaXOXKJIEHUE
YTJIOB.

» Biianets noHsiTHEM r€OMETPUUECKOr0 MECTa TOYEK. Y METh ONpPEAENSITh OUCCEKTPUCY
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yIJia U CEpEIMHHBIN NMEPIIEHANKYJIIAP K OTPE3KY KaK FT€OMETPUUECKHUE MECTA TOYEK.
DopMyIUPOBATH ONPEICIICHUS OKPYKHOCTH U KPYTra, XOp/Ibl U IUaMETPa OKPYKHOCTH,
MOJIb30BATHCSA UX CBOMCTBAMH. Y METh IPUMEHSTh 3TH CBOKMCTBA IPH PEIICHUHN 3a]1a4.
Brnaners moHATHEM ONUCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOIUTh €€
neHtp. [lonb3oBatbes QakTamMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYrOJbHUKA
MIEPECEKAIOTCS B OJJHOM TOUYKE, U O TOM, YTO CEPEIMHHBIE MEPIEHAUKYIISIPBI K CTOPOHAM
TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOU TOUKE.

Bnagete mnoHSATHEM KacaTelbHOM K OKPYKHOCTH, IIOJb30BAThCA TEOPEMON O
MEPIEHAUKYIJISIPHOCTH KaCaTEIbHOM U Panyca, MPOBEAEHHOTO K TOUKE KaCaHHUS.
[Tonmp30BaThC NPOCTEHMIIMMU TE€OMETPUUECKHMMU HEPABEHCTBAMH, IIOHMMATh WX
MPAKTUYECKUN CMBICIL.

ITpoBOAMTH OCHOBHBIE T€OMETPUYECKUE TOCTPOCHUS C TOMOIIBIO [TUPKYJISA U IUHEHKH.
8 kiace

Pacnio3HaBaTh OCHOBHBIE BH/IBI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MOJIb30BATHCS UX
CBOMCTBAaMH [P PEIICHUN T'€OMETPUYECKUX 3aa4.

Biageres moHATMEM CpeqHEN JIMHUM TPEYrOJbHUKA M TpPANELHUH, NPUMEHATh HX
CBONCTBA NPH PEUICHNUN T'eOMETPUUECKUX 3a1ad. [lonb3oBarbcs Teopemon Paneca aiis
pEeLIeHUS IPAKTUYECKUX 3a1a4.

[IpuMeHATh MPU3HAKY TI0I00MS TPEYTOJILHUKOB B PEIICHUU T€OMETPUUYECKUX 3a]1a4.

[Tonb3oBaTbesa Teopemoit [ludaropa ni1s penieHns reOMeTpUYECKUX U MPAKTUYECKUX
3ana4d. CTpOUTh MATEMATUYECKYIO MOJIENb B TPAKTUYECKUX 3a/1a4aX, CAMOCTOSITEIIBHO
JieNaTh YepTEX U HAXOAUTh COOTBETCTBYIOIINE IJTUHBI.

BrageTs NOHATHSIMU CHHYCA, KOCUHYCA W TaHT€HCA OCTPOTO YIJIa MPSIMOYTOJIBHOTO
TpeyroJibHUKA. [10J1630BaThCS 3TUMU NOHATHSAMM ISl PELICHUS MPAKTHYECKUX 3a/1a4.
Boruucnsate  (pa3iMyHBIME - CIOCOOAMH)  IUIONIA[b TPEYrOJIbHUKA U TUIONIAIH
MHOTOYTOJIbHBIX (PUTYp (MOJIBb3YSCh, T/I€ HEOOXOAUMO, KaTbKyJIaTOpoM). [IpumMeHsTh
MOJIyYeHHbIE YMEHUS B MPAKTUUECKUX 3a/1ayax.

Biiagers MOHATUSAMYU BIIMCAHHOTO M LIEHTPAJIBHOI'O YIUIA, UCIIOJIb30BATh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yriaxX MEXJy XOpJaMH (CEeKYIIUMU) U yTIile MEXIy KacaTeJIbHON U
XOpAOi MPU PEIICHUU T€OMETPUUYECKUX 3a/1ay.

Bnagets 1moHATHEM ~ ONHUCAHHOIO  YETBIPEXYIOJIbHMKA, [PUMEHSATH  CBOMCTBA
ONMCAHHOTO YEThIPEXYTOJIBHUKA ITPU PELIEHUU 3a/1a4.

[IpuMeHATh NOJyYEHHbIE 3HAaHUS Ha MPAKTUKE CTPOUTh MaTEMATHYECKUE MOJIEIIN TS
3a/1a4y peajbHOM KU3HU U IPOBOJAUTH COOTBETCTBYIOLIME BHIUUCIEHUS C IPUMEHEHUEM
010011 U TPUTOHOMETPUH (MOJIB3YSACh, I/1I€ HEOOXOIUMO, KAIbKYJIATOPOM).
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9 kiacce

Hcnonp30BaTh TPUTOHOMETPUYECKUE (PYHKIMM OCTPBIX YIVIOB I HAXOXJICHUS
Pa3INYHBIX JIEMEHTOB IIPSMOYTOJIBHOIO TPEYTOJIbHUKA.

[lonb3oBaTbea  (opmynaMyu TPUBEAEHUS W OCHOBHBIM TPUTOHOMETPHYECKUM
TOXIECTBOM Ul HAXOXIAEHUS COOTHOUIEHWH MEXAY TPUTOHOMETPUYECKHUMU
BEJINYNHAMM.

Hcrnons30BaTh TEOpPEMBI CHHYCOB M KOCHHYCOB JUISI HaXOXACHUS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIIEHNE TPEYTOJIbHUKOBY), IPUMEHSTh UX IPU PELIEHUN
reOMETPUYECKUX 3a/a4.

Brnagerp moHATHSIMH TpeoOpa3oBaHUS TMOJ00MS, COOTBETCTBEHHBIX 3JEMEHTOB
no100HbIX uryp. [loap3oBaThCs CBOMCTBaAMH 1MOA00MS MPOU3BOJIBHBIX (PUTYDP, YMETh
BBIYMCIIATh JMHBI U HAXOAWTh YIUIbl y MOJ0OHBIX ¢uryp. IlpumeHsTs cBoiicTBa
nofo0us B MPaKTUYECKUX 3a/layaxX. Y METh IPUBOJUTH MPUMEPHI MOJ00HBIX (Uryp B
OKpY’KaroILEM MUPE.

ITonb30BaTbCA TEOpEMaMHU O IPOU3BEACHUN OTPE3KOB XOPJ, O IIPOU3BEACHUN OTPE3KOB
CEKyLIUX, O KBaJIpaTe KacaTeIbHOMU.

[lonb30BaTbCAd BEKTOPAMH, MOHMMATh UX T€OMETPUUYECKUA U (PU3UYECKHI CMBICI,
OPUMEHATh WX B PEIICHWU TI'EOMETPUUECKUX U (u3nueckux 3anad. [IpumeHsTH
CKAJISIPHOE IPOU3BEACHNE BEKTOPOB JJIsl HAXOXKIAEHUS UIMH U YIJIOB.

Ilonp30BaTbCd METOAOM KOOPAMHAT HA IUIOCKOCTH, IIPUMEHATH €r0 B PEIICHUHU

r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.
BnageTs moHATUSAMH NPAaBUIIBHOTO MHOTOYT'OJIBHUKA, JJIMHBI OKPY>KHOCTH, JUTMHBI TyTH
OKPYXHOCTH Y palMaHHON MEpPHI yIrila, yMETh BBIUNCIATH IUIOIIA/Ib KPyTra U €ro 4acTei.
[IpuMeHsTh Moy4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Haxonuth ocu (MM UEHTPBI) CUMMETPUH (DUTYP, TPUMEHSTh IBHKEHHUSI IIJIOCKOCTH B
MIPOCTEUIINX CITyYasiX.

[IpuMeHSTh NOJyYEHHBIE 3HAaHUS HA IPAKTUKE CTPOUTH MATEMATUYECKUE MOJEIH IS
3a/1a4 peaIbHON KU3HH U MPOBOJAUTH COOTBETCTBYIOLIME BHIYUCIICHHSI C IPUMEHEHHEM
noj00Msl U TPUTOHOMETPUYECKHX (YHKIMI (MOJb3YSICh, TI€ HEOOXOAUMO, Kalb-
KYJISITOPOM).

PABOYASA ITIPOI'PAMMA YUEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTHKAN.
7 -9 KJIACCBI

HEJIM U3VYEHUA YUEBHOI'O KYPCA

B coBpemeHHOM HH(PPOBOM MHUPE BEPOATHOCTH M CTATUCTHUKA MPUOOPETAIOT BCE
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00JIBILIYI0 3HAYUMOCTb, KaK C TOUKH 3pEHUS IPAKTUUECKUX PUIIOKEHHM, TaK U UX POJIU
B 00pa3oBaHuu, HEOOXOAMMOM KaXkI0My yesioBeKy. Bo3pacTaer uucno npodeccui, npu
OBJIAJICHUN KOTOpPHIMU TpeOyeTcst Xopomnas ©6a3oBas TOATOTOBKAa B 00JacTu
BEPOSITHOCTH U CTATUCTUKH, TaKasi MOArOTOBKA BaXKHA JIJIS1 IPOJOJDKEHUS 00pa30BaHMS
U 17151 yCTIeNTHON PpOo(heCCHOHATBHOM Kapbephl.

Kaxxaplii 4enoBeKk MOCTOSSHHO MPUHUMAET PEIICHUSI HA OCHOBE UMEIOIIUXCS Yy HETO
JNaHHbIX. A 11711 0OOOCHOBAaHHOTO NPHUHATHS PELIEHUS B YCIOBUSAX HENOCTAaTKa WIH
n30bITKa WHGOPMAIMK HEOOXOAMMO B TOM YHCJIE XOpOmIo CHOPMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBILUICHHE.

HIMeHHO T03TOMY OCTpO BCTalla HEOOXOAUMOCTH C(HOPMHUPOBATH y BOCHUTAHHHIL
(YHKIIMOHAJIBHYIO TPAMOTHOCTh, BKJIIOUAIOUIYI0O B c€0sl B KauecTBE HEOTHEMJIEMOU
COCTaBJIAIOLIEH YMEHUE BOCIPUHUMATh U KPUTUYECKU aHAJIM3UPOBaTh UH(OpMalHIo,
IPEJICTAaBICHHYIO B Pa3IMYHbIX (pOopMax, HOHUMATh BEPOSITHOCTHBIA XapaKTep MHOTUX
peanbHBIX MPOLECCOB M 3aBUCUMOCTEH, MPOU3BOAUTH MPOCTEUIINE BEPOSITHOCTHHIE
pacy€Thl. 3HAKOMCTBO ¢ OCHOBHBIMHM IPHUHIMIAMHU cOOpa, aHAIN3a U MPEACTABICHUS
JAHHBIX W3 Pa3IMYHBIX cep KU3HU OOIIEeCTBA U TOCyJapcTBa MpUOOIIAeT oOyua-
IOUIMXCA K OOUIECTBEHHBIM MHTepecaM. M3yueHne oCHOB KOMOMHATOPUKH pa3BUBAET
HaBbIKM OpraHu3aluu nepedopa U MoAcY€Ta 4YMciIa BApUAHTOB, B TOM YHCIE, B
NPUKIAIHBIX 3a7adaX. 3HAKOMCTBO C OCHOBaMU Teopud TpadoB co3AaET
MaTeMaTtuyeckuii (QyHAamMeHT Uil  (OpMUPOBaHHS KOMIETEHIM B 00JacTu
uH(pOpMaTUKU U TU(GPOBBIX TEXHOIOTUH. [IOMHUMO 3TOr0, NPU U3YYEHUH CTATUCTUKH U
BEPOATHOCTH 00OTAIIAI0TCs MPEJCTABICHUS YUaLUXCsl O COBPEMEHHON KapTUHE MUPa
U METOoJax €ro HUCCieloBaHus, (OpMHUpPYETCs] MOHMMAHUE POJIM CTATUCTHKH Kak
UCTOYHMKA COLMAJIbHO 3HAUYUMOM MHQOpMAIMM M  3aKJIaJbIBAlOTCS OCHOBBI
BEPOSITHOCTHOT'O MBIIILJICHUS.

B COOTBETCTBUMU C JAaHHBIMHU ILEISIMH B CTPYKTYype NpOrpaMmbl y4eOHOTO Kypca
«BeposITHOCTP W CTAaTHCTHKa» OCHOBHOM INKOJBI  BBIACIEHBI  CIEAYIOIIME
cozepxkaTenbHO-MeToanueckue JmHun: «lIpencraBieHne AaHHBIX M ONMCATEJbHAs
CTaTHCTUKa»; «BeposTHOCTBY; «DeMeHThl KOMOMHATOPUKWY»; «BBeneHue B Teopuio
rpadoBy.

Copneprxanue nuauu «lIpencraBieHre TaHHBIX U ONHUCATENbHAs CTATUCTUKA» CITYKUT
OCHOBOW i1 (DOPMHUPOBAHMSI HABBIKOB pabOThl ¢ HWH(MOpManuen: OT 4YTeHHS U
UHTEpIpeTalud MHPOpMAIH, MpeICTaBIeHHOW B TalOJMIaX, HAa AMArpaMMax H
rpajukax 10 cOopa, MpeACTaBIEHUS U aHaiM3a JMJaHHBIX C MCIOJIb30BaHHEM
CTAaTHUCTUYECKUX XapaKTEPUCTUK CpeIHUX U pacceuBaHus. Paboras ¢ JaHHBIMH,
BOCIIUTAHHUIIBI y4aTCsi CUMTHIBATD W HWHTEPHPETUPOBATH JaHHBIC, BbBIABUTATH,
apryMEHTUPOBATh M KPUTUKOBATh MPOCTEHIIME THUIOTE3bl, Pa3MbILUIATh Hal
(dakTopaMy, BBI3BIBAIOUIMMH HW3MEHUYMBOCTb, M OLICHHBATh MX BIMSHUE Ha

pacCMaTpuBaCMbIC BEJIMYHNHBI U IIPOLCCCHI.
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NHTyUTUBHOE NpPEACTaBICHUE O CIIy4alHOM HW3MEHYMBOCTH, HCCIEJOBaHUE
3aKOHOMEPHOCTEN M TEHJECHUUHA CTAHOBUTCS MOTUBHPYIOLIEH OCHOBOM I U3Y4YCHUS
TEOpPUH BEPOSATHOCTEH. boisblloe 3HaYeHue 3/1ech UMEIOT NPAKTUYECKUE 3a/JaHHUs, B
YaCTHOCTH ONBITHI C KJJACCUYECKUMHU BEPOSTHOCTHBIMUA MOJEIISIMH.

[TonsiTe BEpOSATHOCTH BBOJIMTCS KaKk Mepa MpaBAonogo0us CIydaHOTO COOBITHSL.
IIpy wu3ydeHMH Kypca BOCHMTAaHHHUL] 3HAKOMATCS C IIPOCTEUIIMMH METOJAMMU
BBIYMCIICHHUSI BEPOSATHOCTEM B CIyYalHBIX JKCIEPUMEHTaX € PaBHOBO3MOXHBIMU
AJIIEMEHTAPHBIMU MCXO0JaMHU, BEPOSITHOCTHBIMU 3aKOHAMH, MO3BOJISIFOIIUMU CTAaBUTh U
pemarb 0Oojiee CIOXKHBIE 3aJadyd. B Kypc BXOAST HadallbHbIE MPEACTABICHHUS O
CIIy4allHbIX BEJIMYMHAX U UX YHCIOBBIX XapaKTEPUCTHKAX.

Taxxe B paMKax 3TOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYyYaroIMXCs C
MHO>XECTBAMU W OCHOBHBIMM OII€pallMsIMA HAJl MHOXECTBAMH, PACCMaTPUBAIOTCS
IpUMEPBl NPUMEHEHUS JUIsI PELICHUs 3a/ad, a TAKXKE HCIOJIb30BaHUS B JPYIHX
MaTEMaTUYECKHUX KypcaxX U y4eOHBIX MpeAMeTax.

MECTO YYEBHOI'O KYPCA B YYEBHOM ILVIAHE

B 7—9 xiaccax uzyuaercs Kypc «BeposSTHOCTh M CTaTUCTUKA», B KOTOPBIN BXOISAT
paznensl: «lIpeacraBineHne AaHHBIX U ONMCATENIbHASI CTATHCTHKA»; «BeposSTHOCTHY;
«2DneMeHThl KOMOMHATOPUKNY; «BBenenue B Teoputo rpadoBy.

Ha u3yuyenue nganHoro Kkypca oTBOAUT 1 y4eOHbIN Yac B HEJIEIIO B TEUEHUE KaXK10TO
rojia oOyuenusi, Bcero 102 yueOHbIX vaca.

COJIEPKAHUE YUEBHOTO KYPCA
(TI0 TOJIAM OBYYEHHS])

7 kaace

[IpencraBienne NaHHBIX B BUAE TaOIUII, 1Uarpamm, rpadukoB. 3amnogIHeHUe Tabuil,
YTEHUE U TIOCTPOCHHUE JUarpamm (CTOJOMKOBBIX (CTOJIOYATHIX) U KPYTroBbIX). UTeHue
rpaUKOB peajbHbIX MpoleccoB. M3pneuenne nHpopmalum U3 quarpaMm U TaOJuIl,
WCITOJIb30BAaHUE W MHTEPIIPETAITUS JaHHBIX.

OnucarenpHasi CTaTUCTHKA: CcpeaHee apudMeTHUecKoe, MeauaHa, pa3Max,
HauOoJIbIlIeE W HaWMCEHbIICe 3HAYCHHWsS HaboOpa YHCIOBBIX JaHHBIX. [IpuMepsr
CIIy4YaliHOM U3MEHYHUBOCTH.

CnyyaliHbIN SKCIIEpUMEHT (OMbIT) U Cily4ailHoe coObiTHE. BeposaTHOCTh U YacToTa.
Poib MaJI0BEpOSATHBIX M IPAKTHYCCKU IOCTOBEPHBIX COOBITHI B IIPUPOJIC M B OOIIIECTRE.
MoHeTa u urpajibHasi KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, BepmmnHa, pedpo. Crenenp BepmnHbl. Uncino pédbep m cymMMapHasi CTETICHb
BepmuH. [Ipencrasnenue o cBsizHoctu rpada. Lemu u mukisl. [lytu B rpadax. O6xon
rpada (ditepoB myTh). Pelienne 3anau ¢ momoiibio rpados.

8 ki1acce
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MHOKeCTBO, 3JIEMEHT MHOXKECTBA, MOAMHOXKECTBO. Onepanuu Haj MHOXKECTBAMHU:
oObenuHeHue, nepeceyeHue.  CBolicTBa  omepanuili  HaJ  MHOYKECTBaMHU:
IIEPEMECTUTENBHOE, COYETATENIbHOE, pacnpenenuTenbHOe, BKJIFOUECHHUSI.
Hcnonp3oBanue rpaduyeckoro MpeacTaBICHUS MHOXKECTB JJII OMHCAHUS pPEaTbHbBIX
IIPOLIECCOB U SIBJIICHUM, TPU PELICHUU 3a]1a4.

W3mepenue paccenBanus JaHHbIX. Jlucnepcrs U CTaHJapTHOE OTKJIOHEHHUE YHCIIOBBIX
HaOopoB. JluarpaMma pacceuBaHHsL.

OneMeHTapHble COOBITHA Ciy4ailHOTrO ombiTa. CiaydaitHble coObiThs. BepostHocTr
coObITUH. OMNBITBI C PAaBHOBO3MOYKHBIMHU 3JIEMEHTApHBIMH COOBITUSAMU. Cy4dalHBIM
BbIOOD. CBS3b MEKIY MaJOBEPOSTHBIMU U MPAKTUYECKH JTOCTOBEPHBIMU COOBITHSIMU B
IpUpoJIe, OOIIECTBE U HAyKe.

JepeBo. CBolicTBa JEpEBBEB: E€AUHCTBEHHOCTh IIyTH, CYILECTBOBAaHUE BHUCSYEU
BEpILMHBI, CBSI3b MEXKIY UYMCIOM BEPIIMH U yucioM pédep. IlpaBmiio ymHOXKEHHUS.
Pemienue 3a1au ¢ momoiibio rpados.

[IpotuBomnomnoxkueie coObiTHs. Juarpamma JDiinepa. OObeIUHEHNE U TIEPECEUCHHE
coObiTuii. HecoBmecTtHbie coObiTus. Dopmyna ClIOXKEHUsT BEPOSITHOCTEW. Y CIOBHAS
BepoATHOCTb. [IpaBuno ymHoxkeHusi. HeszaBucumble coObiTus. Pemienue 3agau Ha
HAXO0XKJEHUE BEPOSTHOCTEHN C IOMOILBIO JEPEBA CIIyYaliHOIO AKCIIEPUMEHTA, TUArPaMM
Dinepa.

9 kiacce

[IpencraBnenre AaHHBIX B BUAE TaOJUL, OUarpamm, TrpaduKoB, WHTEpHpPETALUS
JNaHHBIX. YTeHHEe U OCTpOeHUE TabuL, AMarpamm, rpauKoB MO PeabHbIM JaHHBIM.

[lepecranoBku u ¢aktopuan. CodeTaHuss W YUCIO coyeTaHuil. TpeyroiabHUK
[Tackains. Pemenue 3aay ¢ HCMOIB30BaHUEM KOMOMHATOPUKH.

['eomerpudeckas BeposiTHOCTh. CilydaitHbIN BBIOOP TOUKH U3 GUTYPHI HA TIJIOCKOCTH,
U3 OTpPEe3Ka U U3 AYT'U OKPYKHOCTH.

HcnbiTanne. Ycmex m Heynada. Cepus ucnbeiTaHud 10 niepBoro ycnexa. Cepust
ucnbeiTauuil bepHyuiu. BeposatHocTu coObITHII B cepun UcTibITaHUuN bepHyim.

Crny4daitHas BeJIMUMHA U paciipesiesieHne BepoaTHocTell. [[pumepsl MaTeMaTHyecKOro
0KMJAHUSA KAK TEOPETUYECKOI'O CPEAHEro 3HA4eHUs BEJIWYMHBL. MareMarndeckoe
0XUJAHUE U JUCTEPCUS CIIyYalHOU BEJIIMUYMHBI «YHUCJIO YCIEXOB B CEPUU HUCHBITAHUU
bepnyum».

[TonsiTue o 3akoHe OonbIIKX yncen. 3mepeHre BeposiTHOCTEN C MOMOIIbIO YaCTOT.
Posb u 3HaUueHME 3aK0HA OOJIBIIUX YUCE B IPUPOJIC U OOIIECTRE.

TIJTAHUPYEMBIE ITPEIMETHBIE PE3YJIbTATBI OCBOEHMSI PABOYEH ITPOI'PAMMBI KYPCA (T10
['OJAM OBYYEHNS)

[IpenmeTHBIE pe3ynbTaThl OCBOEHUS Kypca «BepostHOCTh M cratuctukay B 7—9
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KJIACCax XapakTEPU3YIOTCS CICAYIOIUMU YMEHUSIMU.
7 Kjaacc

Yurats nHPOpMAIUIO, IPEACTABICHHYIO B Ta0IHUIaX, HA IUarpaMMax; MpeCTaBIsATh
JaHHbIE B BHJE TaOJNHI, CTPOUThH JUarpaMMbl (CTOJIOMKOBBIE (CTOJIOYATHIC) M
KpYTOBBI€) IO MacCUBaM 3HAYCHUH.

OnuceIBaTh M MHTEPIPETUPOBATH PEATBHBIC YHCIIOBBIC JAHHBIC, MPEACTABICHHBIC B
TabnuIax, Ha AuarpaMmmax, rpadukax.

Hcnonp30BaTh 1711 OMUCAHUS JAHHBIX CTATHCTHYECKHE XapaKTEPUCTHKHU: CpEeaHEe

apH(bMeTquCKOG, MEaHuaHa, HauOoIbIlIee U HAaUMEHbIIIee SHA4YCHUS, pasMax.

HmeTs mpencTaBieHne O CIy4allHONW M3MEHYMBOCTU Ha MpHUMeEpax IeH, PU3UIeCKUX
BEJIMYMH, aHTPONIOMETPUYECKUX IAHHBIX; UMETh IPEICTABICHUE O CTATUCTUYECKOU
YCTOMYUBOCTH.

8 kiace

N3Bnekate ¥ mpeoOpa3oBbIBaTh MHGOPMALMIO, MPEACTABICHHYIO B BUIE TaOJMII,
auarpaMm, rpauKoB; NPEACTABIAThH JAHHBIE B BUJIE TA0JIULI, AUarpaMM, rpadukos.
OnuceIBaTh JaHHBIE C TIOMOILIBIO CTATUCTUYECKUX MTOKA3ATENICH: CPEIHUX 3HAYCHUN U
Mep paccenBaHus (pa3max, JUCIIEPCUS U CTaHJAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAYEHMM M YacTOThl COOBITUH, B TOM YHCIE IO
pe3yJbTaTaM U3MEPEHUN U HAOII0ICHUM.

Haxonuth BEpOSATHOCTH CIIy4allHbIX COOBITUM B ONbBITaX, 3Hasg BEPOSTHOCTH
AJIEMEHTapHbIX COOBITUH, B TOM UHCIE B ONBITAX C PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITHUSMHU.

Hcnonb3oBath rpaduueckie MOAEIHU: I€PEBO CIIYyYaliHOTO SKCIIEPUMEHTA, TuarpaMMbl
Diiniepa, ynuciaoBas npsmasi.

OnepupoBaTh MOHSATHSIMHU: MHOXECTBO, MOJMHOXECTBO; BBIMIOJHITH ONEPALUA HAJl
MHOXECTBaMU: OOBEIUHEHUE, MEPECEUCHUE; MEPEUUCISITh 3JIEMEHThl MHOMECTB;
IPUMEHSATH CBOMCTBA MHOXKECTB.

Hcnonb3oBath rpaduyeckoe MpeaCTaBICHUE MHOXKECTB M CBA3€H MeXAy HUMH Ui
OTIHMCaHUs MPOLIECCOB U SBJICHUH, B TOM UKCJIE MPU PEIICHUH 3a/1a4 U3 IPYTHX yUeOHBIX
PEeIMETOB U KyPCOB.

9 kiacce

N3Bnekate u mpeoOpa3oBbIBaTh HMHQPOPMAIIHIO, TPEACTABICHHYIO B Pa3IUYHBIX
WUCTOYHHUKAX B BHJE TaOJUIl, AUarpaMm, rpaduKoB; IPEICTaBIATh JTaHHBIC B BUIE
Ta0JIHII, TUarpaMm, rpapuKoB.
Pemate 3a1aun opraHn30BaHHBIM MEpPeOOPOM BapUAHTOB, a TAKXKE C UCIIOIb30BAHUEM
KOMOWHATOPHBIX MPaBUI M METOIOB.
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» Vcnonp30BaTh ONMCaTENbHbIE XapAKTEPUCTUKU JUUII MACCUBOB YMCJIOBBIX JAQHHBIX, B
TOM YHUCJIE CPEAHUE 3HAYCHUS U MEPBI PACCEUBAHUSI.

« Haxonuth 4YacToThl 3HAUYEHMI W 4YacTOTBI COOBITHS, B TOM YHCIE IOJIb3YAChH
pe3ysibTaTaMy MPOBEAEHHBIX U3MEPEHUI U HAOJIIOIEHUH.

« HaxoauTs BeposTHOCTH ciyyailHBIX COOBITUH B M3YyUEHHBIX ONbITaX, B TOM YHCIE B
OMbITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUSIX UCIBITAHUNA J10
IIEPBOr0 YCIIEXa, B CEPUSIX UCIBITAHUN bepHyum.

« IMeTh MpcaACTaBJICHUC O cnyqaﬁﬂoﬁ BCIIMYMNHC U O paCIIpCaACICHUN BGpOHTHOCTCﬁ.
Nmets IMpCaACTABJICHUC O 3aKOHC OOJIBIINX YUCEN KaK O IMPOABJIICHUHU 3aKOHOMCPHOCTH
B cnyqaﬁﬂoﬁ N3MCHYNBOCTHU U O POJIK 3aKOHA OOJIBIINX YHCETT B Ipupoac u O6HICCTBC.

TEMATHYECKOE INTAHUPOBAHHUE

TemaTnueckoe MmIaHUPOBAaHUE NPEICTABICHO 110 roJaM 00ydYeHus], B HEM yYKa3aHO
KOJIMYECTBO YAacCOB, OTBOJMMOE Ha HM3yYE€HHUE TEM, NOBTOPEHUE U PA3IMYHOIO BUJA
KOHTPOJIbHBIE PA0OTHI.

[Topsinok u3yyeHus TeM B MpeAesiax OJTHOTO KJIAcca MOKET BApbUPOBATHCA.

OCHOBHBIE BHJBI JIE€ATEIBHOCTM BOCHUTAHHUL MEPEYUCICHBI IPU H3yYEHUU
Ka)KIOW TEMbI U HAlpaBJICHbI Ha TIOCTUKEHUE NIAHUPYEMBIX PE3YJIbTAaTOB O0YUECHHUS.
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TEMATUYECKOE IINIAHUPOBAHUE YYEBHOI'O KYPCA

5 kaacc (170 )
HasBanmue pasaeia OcHoBHoOe copep:xaHue OcHoBHBIe BH/IBI 1eATEJLHOCTH BOCIIUTAHHHUIL
(TeMbI)
Kypca (4McJI0 4acoB)
HartypajbHbie JecarnyHast cucremMa CcYucieHHus. | Uurarb, 3alMChIBAaTh, CPaBHUBATb HAaTypaJbHbIC YMCIIA;
yuciaa. Jleicreusi ¢ Psan HaTypaJbHbIX 4yceJl. | mNpeajarath M 00CyXIaTh CIIOCOOBI YIIOPSAAOUYMBAHUS YHUCE.
HaTypaJlbHbIMH Harypanenbeiii  psaa. Ywumciao 0. | U300paxkaTh KOOPAMHATHYIO MIPSIMYIO0, 0TMEYaTh YUCIIa TOUKAMU
uncaamu (43 4) HarypanbHbie qucia Ha | Ha KOOPJAWHATHOM IPSIMOI, HAXOAUTH KOOPJAMHATHI TOYKU.
KOOpJAUHATHON npaMou. | UceaenoBars cBoiicTBa HaTypajbHOTO psia, uucena 0 u 1 npu
CpaBHeHue, OKPYIJICHHUE | CJIO)KEHUHM U YMHOXCHHHU.
HaTypaJIbHbIX quces. | Mcmouib30BaTh MPAaBUJIO OKPYIJIEHUS HATYPAJIbHBIX YHUCE.
Apudmernueckue JeNCTBUS C | BeimoaHAThL apupMeTHyecKHe [AEMCTBUSA C  HATypaJbHBIMHU

HaTypaJbHbIMU uuciaamMu. CBolicTBa
HYJIA IIPU CJIO0XXCHUU U YMHOXXCHUHU,
CBOMCTBA €IMHUIIbI TP YMHO>XECHUH.
IlepemecTuTEenbHOE U COYETATEIBHOE
CBOMCTBA CJIOKEHUSI U YMHOKEHUS,

pacrpeaciimTCIIbHOC CBOICTBO
YMHO>KCHUA.
J_—[eHI/ITeHI/I u KpaTHBIC qucia,

pa3iio>)KeHWe Yrciia Ha MHOKHUTEITH.
Jenenue c¢ ocrtatkom. IIpocTtbie u
COCTaBHbIE qycIa. IIpn3naku
neamoct Ha 2, 5, 10, 3, 9.
Crenenb c HaTypaJIbHbIM
MOoKa3aTeJIeM.

YHCJIaMH, BBIYMCJIATH 3HAYCHHS YHCIOBBIX BBIPAXKCHHH CO
CKOOKaMHu U 0e3 CKOOOK.
3anuchIBaTh IPOU3BEJCHUE B BHJC CTCIICHH, YHTATh CTCICHHU,

HCITOJIbB30BaATh TEPMHUHOJIOIHIO (OCHOBaHI/Ie, HOKaSaTeJ'IB),
BbIYHCJSTHh 3HAYEHHS CTCIICHCH.
BbInoJHATH NPUKUAKY 41 OICHKY 3HAa4YCHUU YHUCJIIOBbBIX

BBIp@&XXEHUN, NpeajaraTb U INPUMEHATHL NPUEMBI NPOBEPKH
BBIYHCJICHUH.

Hcnoab3oBaTth npu  BBIYMCJIEHUAAX  IIEPEMECTUTENBHOE U
COUYETATEILHOE CBOMCTBA CJIOKEHUS 51 YMHOXEHUS,
pacnpeneauTeIbHOE CBONCTBO YMHOXXEHUs; (opMyanpoBaTh U
NPHMEHATHh NMpaBUJa MpeoOpa30BaHMsl YUCIOBBIX BBIPAXEHUM Ha
OCHOBE CBOMCTB apU(PMETUYECKUX JIEHCTBUIA.

YHucioBBIE BBIPAXKEHUS; MOPSIIOK
JEUCTBUMN.

Permrenne TekcTOBBIX 3aa4 Ha BCE
apudmeTndyeckue JIeHCTBUS, Ha
JABUXCHUC U HOKyHKI/I

HccienoBarb 4HUCIOBBIE 3aKOHOMEPHOCTH, BBIABUIaTh H
000CHOBBIBATH I'MIIOTE3bI, (POpMYIHMPOBATH 00001IEHUS U BHIBOAbI
110 pe3yJIbTaTaM MPOBEAEHHOIO Uccien0BaHus. PopMyJIMpoOBaTh
onpeaesJeHUsl JCIUTEIs] U KpPAaTHOTO, Ha3bIBATh JICJIIUTEIN U
KpaTHBIE 4YMCJIa; PacHO3HABATh IIPOCTHIE U COCTABHbIC YMCIIA;
¢dopmyaupoBaTh M IPUMEHATH NPU3HAKH JIETUMOCTH Ha 2, 3, 5,




9, 10; mpuMeHSITh AJITOPUTM Pa3JIOKCHHUs YHCJIa HAa TPOCTHIC
MHOXXUTEJIH; HAXOAMTH OCTaTKA OT JCJICHUS W HEIIOJIIHOE
YacTHOE.

Pacno3HaBaTh HCTHHHBICE U JIOKHBIE BBICKAa3bIBAaHUS O
HaTypaJIbHBIX quciax, NPUBOJAUTH npuMepbI u
KOHTPOPUMEPHI, CTPOUTh BBICKA3BIBAHUS U OTPHUIIAHUSA
BBICKA3bIBaHUI O CBOMCTBAaX HATypaJbHBIX UHCE.
KoHcTpyupoBaTs MaTeMaTHyecKHe NPEIJI0KeHUs] C TTOMOIIBIO
CBSI30K «M», «UJIN», «ECJH..., TO...».

Pemiathe TEKCTOBBIC 3alauyd  apuPMETHUYSCKUM CIOCOOOM,
HCMOJIB30BATH 3aBHUCUMOCTH MEXJAy BeIWYHMHAMH (CKOPOCTH,
BpEeMsI, pacCTOSTHHE; I1I€Ha, KOJWYECTBO, CTOMMOCTH U Jp.):
aHAJU3UPOBATDH u OCMBICJIUBATDH TEKCT 3a/1a4u,
nepegopmMyIMpoBaTh YCIOBUE, U3BJEKATh HEOOXOIUMBIC IaHHBIC,
YCTAHABJIMBATH 3aBHUCUMOCTH MEX]Yy BEJIUYHHAMH, CTPOUTH
JIOTUYECKYIO IENOYKY PacCyXJICHUM.

MoaeaupoBaTh XOJ PELICHHUS 3aJadyd C MOMOIIBIO PHUCYHKA,
CXEMBbI, TaOJIUIIEI.

IIpuBoauTHL, pa3zdéuparb, OUEHUBATH pPA3JIMYHBIC pEIICHUS,
3aIMCH PEIICHUN TEKCTOBBIX 3aj1ad.

Kpuruueckn OLIeHMBAThH MMOTyYEeHHBIN pe3ynbTar,
OCYHIECTBJISITH CAMOKOHTPOJIb, TPOBEPSISI OTBET HA COOTBETCTBHUE
YCJIOBHIO, HAXOAUTh OIITHOKMU.

Pemrarp 3amaum ¢ mnomoiipio Iepedbopa BCEX BO3MOXKHBIX
BapUaHTOB.

3HAKOMHUTBLCS ¢ UCTOPUEH pa3BUTHST apUPMETUKU

Harasanan
reoMeTpus.
JIuHuM Ha
IJIOCKOCTH

(12 )

Touka, mnpsmasi, OTpPE30K, JydY.
Jlomanas. N3mepenue  ajmuHBI
OTpEe3Ka, METPHUYECKHE €JIMHHUIIBI
U3MepeHUust JIIMHBL. OKpPY>XHOCTb U

KpYT.
ITpakTnueckast paboTa

Pacno3naBarhb Ha uepTexax, puCyHKax, ONMUCHIBATH, UCITOJIb3Y s
TEPMUHOJIOTUIO, W HM300paKkaTh C MOMOIIBIO YEePTEKHBIX
WHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, Iy, YI0JI, IOMaHY}O,
OKPY>KHOCTb.

Pacno3naBaTh, NPUBOAUTH NMPUMEPBI 00BEKTOB PEAIBHOI'O MHUPA,
uMernx GopMy U3yYeHHBIX (QUTYyp, OeHUBATh UX JIMHEHHBIE
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«ITocTpoenue y30pa U3
OKPY>KHOCTEN.

VYron. IIpsiMmOoi, OCTphIM, TYIIOU U
pa3BEpHYTHIN yribl. HM3mepenue
YTIJIOB.

pa3Mephl.
Hcnonb30BaTh JIMHEWKY U TPAHCIIOPTHUP KaK HHCTPYMEHTHI JUIA
IOCTPOECHUS U U3MEPEHUSA: U3MEPATH JUINHY OTPE3Ka,
BEJIMUMHY yIJIa; CTPOUTH OTPE30K 3aJaHHOM NJIMHBI, yI'OJl,
3aJlaHHOW BEJINYHMHBI; OTKJIaAbIBATh LIUPKYJIEM PaBHBIC
OTPE3KH, CTPOUTHL OKPY>KHOCTB 3aJJaHHOI'O paauyca.

TpakTirieckas paGota HN3o00paxkars KOHGUTYpaLIMU I'€OMETPUUECKUX PUIYD U3
«llocTpoenue yriosy OTPE3KOB, OKPYKHOCTEM, UX 4aCTel HAa HEJIMHOBAHHOW U
KJIeTuaToil Oymare; npeajararb, ONMChHIBATH U 00CYyKAaTh
CIoco0bl, AJITOPUTMBI IOCTPOECHUSI.
Pacno3naBarh M M300pakKaTh Ha HEJIMHOBAHHOW U KJIE€TYATOM
Oymare TIpsIMOM, OCTpbIH, TyHoW, pPa3BEPHYTHIN YIJIbI;
CPAaBHMBATb YIJIBL.
BpI4uCIasATh JUIMHBI OTPE3KOB, JIOMAHBIX.
IloHumMaTh ¥ MCHOJIBL30BATH NPH PELICHUM 32124 3aBHCHUMOCTH
MEXy €AUHULIAMHA METPUUYECKON CUCTEMBI MEP; 3HAKOMHUTbCH C
HEMETPUUYECKHUMHM CHUCTEMaMHM MEp; BbIpaxKaTb [JINHY B
paznuuHbIX enuHuuax wusMmepenus. HccaemoBarb Qurypsl u
KOH(UTIypaluu, UCH0JIb3ysl HU(POBbIE PECYPCHI
OObIKHOBEHHBIE JpoOs. IIpaBuibHbIE Hu MopeaupoBath B Tpaduyeckoit, npeameTHol dopme, ¢
aApoou HENpaBuibHbIE ApoOu. OCHOBHOE NOMOIIIBIO KOMNBIOTEpPA MOHSTHUS U CBOMCTBA, CBA3AHHBIE C
(48 q) CBOMCTBO JIpoou. CpaBHeHUE OGBIKHOBEHHOMH JPOGHIO.

apooeit. Ciio)keHHEe W BBIUHUTAHUE
OOBIKHOBEHHBIX apoOeii.
CwMmemanHass ApoOb. YMHOXEHHE U
JIeIeHue OOBIKHOBEHHBIX JIPOOEH;
B3aUMHO-OOpaTHBIC JIpoOu.
Penienue TEKCTOBBIX 3aJad4,
cozmepxkaimux apoou. (OCHOBHBIC
3agaun Ha Japodou. Ilpumenenue
OYKB JIUISI 3aITUCH MAaTeMaTHYISCKUX
BBIPAXKEHUMN UIPEIIIOKECHUU

Yurath " 3alucCbiBaTh, CpaBHUBAThL OOBIKHOBEHHEBIC ILpO6I/I,

npeajararb, 000CHOBBLIBATH " 00cyKaaThb CIoCco0bI
YOOPSAOYUBAHUS IPOOECii.
N3o00paxkarTsb OOBIKHOBEHHEBIE npobu TOYKaAMU Ha

KOOPAUHATHOM IIPsIMOM; HCHOJIB30BATh  KOOPJAMHATHYIO
OPSIMYIO JUISI CpaBHEHUs IpOOeii.

®opMyJIHMPOBATh, 3alHUCHIBATHL C IMOMOUIILI OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW JpOOH; MCHOJb30BATH OCHOBHOE
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CBOMCTBO IpOOH ISl COKpAILeHUs! APOOESH U MpUBEICHUST APOOH K
HOBOMY 3HaMEHATEJIO.

IIpeacraBassTh CMEHMIAaHHYIO JIPOOb B BHUJIE HETIPABUWIBHOW U
BBIACISITH 1IEJIYIO YacTh YMCJa U3 HEIIPaBWJIBHOU JIpOoOH.
BoinosHsaTh apudmMernyeckue AeCTBUSI C OOBIKHOBEHHBIMU
JPOOsIMU; MPUMEHSITh CBOMCTBA apU(PMETHUCCKUX JICHUCTBUU 15T
palyoHaIn3alii BBIYUCICHUN.

BbInoJHAT, NMPUKHAKY U OLEHKY pe3yJibTaTa BBIUYUCICHUMN;
npeaiaratb U NPUMEHSTh NPUEMBbI IPOBEPKHU BHIUUCICHUN.
IIpoBoauTh MCCIEAOBAHUSI CBOWCTB ApoOei, omnupasich Ha
YHCJIOBBIE OKCIEPUMEHTHI (B TOM YHCJIE€ C IIOMOIIBIO
KOMIBIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOKHBIE BHICKA3bIBAHUS O JIPOOSIX,
NPUBOJIUTH NpUMepbI 5 KOHTPIPUMEPHI, CTPOUTH
BbICKAa3bIBAHMS U OTPHULIAHUS BbICKa3bIBAaHUM.

PemiaThb TEKCTOBBIE 3aJ1a4M, COJIEp)KAIlIME JAPOOHBIE TaHHbIC, U
3a7a4y Ha HAXOXKJEHHE YAaCTHU LE€J0r0 M LEJIOr0 MO €ro 4acTu;
BBISIBJISITH MX CXOACTBa U pasauydus. MoaeaupoBaTb XO]
pelIeHus 3a/la4y ¢ IIOMOIIBIO PUCYHKA, CXEMBbI, TaOJIUIIbI.
IIpuBoauTH, pa3déupaTh, OLEHUBATH pPA3JIMYHbIE pEIICHUS,
3aIllMCHU PEIICHUMN TEKCTOBBIX 3a7a4. KpuTH4eckn oneHMBaTh
MOJIyYEHHBI  pe3yJbTaT, OCYIIECTBJIATH  CAaMOKOHTPOJIb,
OpoBEpsisi OTBET Ha COOTBETCTBHE YCJIIOBUIO, HAXOAUTh
oIIMOKH. 3HAKOMMTBCS € UCTOPHEN pa3BUTUS apU(PMETHKHU.

Harasinnas
reomMeTrpus.
MHOroyrojJbHuKHU

(10 v)

MHOroyrojJbHUKH.
YeTbIpE€XYTOJIBHUK,
OpsIMOYTOJIBHUK, KBaapaT.

OnuceiBath, HCHOJbB3YS TEPMHMHOJIOTHIO, M300paxkaTh C
IMOMOILBID  YEPTEXKHBIX HHCTPYMEHTOB U  OT  PYKH,
MOJICJIMPOBAaTh U3 OymMaru MHOTOYTOJIbHUKU.

IIpuBoaAMTL NMpuUMepbI OOBEKTOB PEATHLHOTO MHpPa, UMEIOIIUX
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pabora
«ITocTpoeHre MPSIMOYTrOJILHUKA C

IIpakTuueckas

3aJIJaHHBIMU
HEJIMHOBAHHOU Oymare).

CTOPpOHaAMH Ha

TpeyroabHUK.
ITnomane u NEPUMETP
NpsIMOYTOJIbHUKA "

MHOTI'OYI'OJIbHUKOB, COCTaBJIEHHBIX
U3 IIPSIMOYTOJIBHUKOB, €IWHHUIIbI
usMepeHus 1uiomaau. llepumerp
MHOT'OYT'OJIBHUKA

¢opmy MHOroyroabHUKa, NOpPSAMOYTOJIbHHUKA, KBaJpaTta,
TPEYIrOJIbHUKA, pa3Mepsl.

BbluucasiTh: IIEPUMETP TPEYroJbHUKA, MNPSIMOYTrOJIbLHUKA,

OLleHUBATH UX  JIMHEUHBIC
MHOTI'OYT'OJIBHUKA; IUIOIIAlb NPAMOYTOJIBHHAKA, KBagparTa.
H3o06paxaTs OCTPOYTOJIBHBIE, MPSIMOYTOJIBHBIE u
TyHOYTOJIBHbIE TPEYTOJIbHUKH.

CTpouTh Ha HEIWHOBAHHON M KJIETUYATOW Oymare KBaJapaT U
PsIMOYTOJIBHUK C 3aJJaHHBIMU JUIMHaMU cTOpoH. MccienoBarnb
CBOJCTBA IIPSIMOYTOJIBHMKA, KBajgpara NyTEM SKCIIEPHUMEHTA,
HAOJIOZCHUsI, WU3MEPEHUS, MOJCINPOBAHUS; CpPaBHHUBATH
CBOMCTBA KBaJpaTa U NPpAMOYTOJIbHHUKA.

JdecaTuunbie apoou

(38 1)

Jecsatrnunas 3alucCh JpOOEHi.

CpaBHeHUE IECATUYHBIX JPOOEH.
JencrBus c
npoosimu. OKpyTI€HUE AECATUUHBIX
IpoOei.

ACCATHUYHBIMHA

Pemenmne TEKCTOBBIX 3ajad4,

coaepxamux apoou. (OCHOBHBIC

3aja4u Ha Apoou

I[IpeacraBiasiTh JIECATUYHYIO ApOOb B BHJEC OOBIKHOBECHHOW,
YUTATh U 3aNUCBIBATh, CPaBHUBATHL JCCATUYHBIC JIpoOH,
00CyKI1aTh

000CHOBBIBATH " CIOCOOBI

YHOPSIAOUUBAHUS JECATUYHBIX IPOOEii.

npeniaraThb,

HN300paxaTh JecsiTUYHBIE APOOU TOYKAMH Ha KOOPJIMHATHON
MIPSIMOU.

BeISBJASTH €XO0JACTBAa M Pa3jU4YUsl TPABUIT apuPMETHUYESCKUX
JICUCTBUI C HATypaJbHBIMU 4YHCIIAMH W JECATHYHBIMU
ApOOsiIMU, OOBSICHSITH UX.

BeinosHaTh apudmMeTHdyeckue JIEWCTBUS C  JAECATUYHBIMU
Ipo0sMU; BBINMOJHATHL MNPUKHAKY H OLEHKY pe3yibTara
BBIYHCIJIEHUI.

IIpuMeHaTs cBolicTBa apuMETHUYECKUX  JEUCTBUIM 1T

panoHaIu3alui BBIYUCIEHUM.

IIpumeHsiTh NpPaBWJIO OKPYIVIEHHSI  JIECSITUYHBIX  JApoOeil.

IMpoBoauTh wHcCIeA0BAHUS CBOWCTB JIECITUYHBIX JpOOEH,
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OINMUPAasiCh HA YUCIIOBBIC SKCIIEPUMEHTHI (B TOM YHCJIE C TIOMOIILIO
KOMITIBIOTEpA), BBIABUIaTh THUINOTE3bl W MNPUBOJUTH HUX
000CHOBaHMUS.

Pacno3HaBaTh UCTHUHHBIC U JIOKHBIC BRICKA3bIBAHUS O JIPOOSIX,
NMPUBOAUTH NMpUMepPbI u CTPOUTH

BbICKa3blIBAHUA U OTPpUIAHHA BBICKA3bIBAHUM.

KOHTPIIPUMEPHI,

PemiaTh TEKCTOBBIC 3aJ1a4M, COJICp>KAIlINE JAPOOHBIE JaHHbBIC, U
Ha HaXOXXJICHHME 4YacTH LEJOoro M IEeJoro I0 €ro 4acTu;
BBISIBJIAAITH UX CXOJACTBA U pPa3jIM4usl.

MoaeaupoBaTh XOJl pElIEHUs 3aJadd C MOMOILBIO PHUCYHKA,
cxembl, Tabnuupel. IIpuBoauTh, pa3dupaTbh, OLEHUBATH
pa3JuYyHbIe PELISHHs], 3allMCHU PEILIEHUN TeKCTOBBIX 3a7ad4.
OnepupoBath JIpOOHBIMM YHMCJIAMU B PEATBHBIX >KU3HEHHBIX

CUTyanusx.
KpI/ITl/I‘IeCKI/I OouecHUBaATDH HOHy‘IGHHBIfI pe3yabTar,
OCYLICCTBIIATH CaMOKOHTPOJIb, IIpOBCPAA OTBECT Ha

COOTBETCTBHUE yCIOBHIO, HAXO/IUTh OIIIHMOKHU.
3HAaKOMUTBCS € UCTOPUEH pa3BUTUSA apU(PMETHUKH.

Harasspnas
reomerpus. Tesa

U (PUrypbiB
NPOCTPAHCTBE

(CR))

MHororpaHHHUKH. N300paxenue
MHOT'OTPaHHHUKOB. Mopenn
MPOCTPAHCTBEHHBIX TeJl.
IIpsamMoyroabHBIi

napajuieraenunen, kyo. Pa3zBéprTku

KyOa U napaJuiesienuIena.
IIpakTnueckast padora «Pa3BEpTka
KyOa». O0BéM KyOa,

IIPsIMOYTOJIBHOT'O ITapaJlJICJICIIUIIC 1a

Pacno3naBaTth Ha qYepTeKax, pUCyHKax, B OKpyKaroieM MUpeE

NpsIMOYTOJIbHBIN  Tapajuiesenunies, KyO, MHOTOTpaHHUKH,

ONMUuChIBATD, HUCIOJbB3YHA OoucHUBaTb

JIMHEWHBIE pa3MepBhl.

TEPMHUHOJIOTHALO,

IIpuBoaANTH NMpUMepbl OOBEKTOB PEAIBHOTO MHPA, UMEIOLINX
(popmy MHOTOrpaHHHKa, OPSIMOYTOJBHOI'O IapajlenenuIie/ia,
KyOa.

HN300paxaTh Ky0 Ha KJleTyaToi Oymare.

HccaenoBarns

CBOMCTBA KyOa, OpSIMOYTOJILHOTO

napajajaClICIimicaa, MHOTOTpaHHUKOB, HCIIOJIB3Ys MOJICIIN.

50




Pacno3znaBarb ¥ u300paxkaTth  pa3BEPTKH Kyba U
napauienenuiieqa. MoaeaupoBarb KyO U mapajuienenune]l U3
Oymaru W M[OPOYUX  MaTEpPUAIOB, OOBICHATH  CIOCOD
MOJEJIMPOBAHUSL.

Haxoauth wu3MepeHusi, BBIYHMCIAATH IUIONIAJb MOBEPXHOCTH;
00bEM KyOa, MPSIMOYTOJILHOTO MHapajiesienuIe/ia; uccjaea0oBaTh
3aBHCHUMOCTBh 00bEMa Ky0a OT JUTMHBI ero pedpa, BLIBUIaTh U
000CHOBBIBATH T'MIIOTE3Y.

Ha6s101aTh 1 NPOBOAUTH AHAJIOTHH MEXKIY MOHITUAMH TLIOIIAN
u 00BEMa, TIepUMeTpa U IJTONIAIN ITOBEpXHOCTH. Pacmo3naBaTh
UCTUHHBIC U JIOXKHBIC BBICKA3bIBAaHUS O MHOIOIPAaHHUKAX,
NMPUBOAUTH NpUMepPbI u KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPUIIAHUS BHICKA3bIBAHUIA.

Pemiarp 3aga4ym u3 peajsbHOU KU3HU

IToBTOpEHHE
00001eHIE
(154)

"

I[loBTOpEHME OCHOBHBIX NOHATHU U
METONOB Kypca 5 KJiacca,
0000I11IeHHE 3HAHUI

BuIuuciasarhb 3HAYCHUS BBIPAYKECHUU, coZiepKaImnux
HaTypaJbHBIC YHCJIAa, OOBIKHOBEHHBIC U JIECSITUYHBIC IpOOH,
BBINOJIHATH MPEOOpa30BaHUs YUCEIL.

BpiOMpars cmoco0d CcpaBHEHHUsI  YHCEJl, BBIYMCIICHUI,
NPUMEHATh CBOWCTBA apu@MeTHYeCcKux JASUCTBUH  1Js
panroOHaIN3aUU BBIYHCIICHUM.

OcyuiecTBjIsATh CAMOKOHTPOJIb  BBIIIOJHSEMBIX JIEMCTBUM U
CaMOIIPOBEPKY PE3yJIbTaTa BBIUMCICHUM.

Pemrare  3ajaym U3 peaJbHOM  JKU3HHU, IPHUMEHATDH
MaTeMaTH4YeCKHe 3HAHMA Ul pelleHUsd 3a7ad U3 JApYyTux
YUEOHBIX TIPEIMETOB.

Pemiaty 3ajaum pasHbIMH cnoco0amMH, CPABHUBATH CHOCOOBI
pelleHus 3aau, BbIOMPaTh palMOHAJIBHBINA C1IOCO0
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6 xaacc (170 u)

HasBanue pas3aejia

(TembI)
Kypca (YucI0 9acoB)

OcHoBHoOe copep:xaHue

OcHOBHbBIE BU/BI J€ATCIBHOCTH BOCIIMTAHHHUIX

HarypaibHble
4ucaa

(30 1)

Apudmernueckue  IEUCTBUS  C
MHOTO3HA4YHBIMH HaTypaJIbHBIMH
yuciaMyd. YHCIOBBIE BBIpAXKEHUS,
NOPsSIAOK JICUCTBUM, HCIIOJIb30BAHUE
ck0OOK. OKpyTrieHHue HaTypalbHBIX
qucel.

Jenmutenu W KpaTHBIE 4YUCIA;
HauOOJbHINHA OOIIUA HeJIUTEIbL U
HauMEHbIllee oOllee KpaTHoeE.
PaznoxeHue uymHcia Ha MPOCThIE
MHOXUTEJHU. J[eTMMOCTh CyMMBI U
MPOU3BEJICHUS. Jenenue C
OCTaATKOM.

PelrteHue TeKCTOBBIX 3a1a4

BoinosiHATh, apudgMeTHyeckue HAeWCTBUA C MHOIO3HAYHBIMU
HaTypaJbHBIMH YHCJIAMH, HAaXOJAUTh 3HAYEHHUsI YHCIOBBIX
BBIPXKCHUI CO CKOOKaMH U 6e3 CKOOOK; BHIYMCJISTH 3HAYEHHS
BBIpAXKECHUM, COJIepIKaIIUX CTECTICHH.

BbINOJHATS MNPUKUAKY W OLEHKY 3HAa4YCHUN YHCIOBBIX
BBIpAKECHUN, TMNPHUMEHATb NPUHEMBbI TPOBEPKHM  pe3yJibTaTa.
HUcnoab3oBarh Npu  BBIYMCICHHSX IEPEMECTUTEIBHOE U
COYEeTaTeJIbHOE CBOICTBaA CIIOYKEHUSI u YMHOKEHHUS,
pacrpeneauTesIbHOE CBOMCTBO  YMHOXEHHSI  OTHOCHUTEJIBHO
CIIOJKSHUsI, CBOMCTBa apudmMeTndyeckux aeiicteuii. McciienoBaTsh
4UCJIOBBIE 3aKOHOMEPHOCTH, MPOBOJUTH 4UCJIOBBIE
ADKCIIEPUMEHTHI, BBIABUIATHh U 000CHOBBIBATH THNOTE3bI.
®opMyIMpPOBATH  ONpeAeJeHUsl JISJIUTENss W KpaTHOro,
HaubombIIero oOIIero AeaUTeNIsi W HAWMEHBIIEro OOIIero
KpPaTHOTO, MPOCTOIO0 U COCTAaBHOI'O YMCEJI; WCIIOJb30BaTh 3THU
OOHSITUS OPU PELICHUM 3a/1a4.

IIpuMeHSITHL AJNTrOPUTMBbI BBIYUCIICHHUS HAMOOJBIIErO OOIIETO
JEIUTENsT W HauMEHBIIEro OOIIEero KpaTHOTO JABYX YHCE,
AJITOPUTM PA3JIOKEHHUS YUCIIa HA NPOCThIE MHOXKHUTEIH.
HccaenoBarh yCI0OBUS ASIIMMOCTH Ha 4 1 6.

HUccaenoBats, 00Ccyx1aTh, (POPMYJITUPOBATHL U 000CHOBBIBATH
BBIBOJ O YETHOCTHU CYMMBI, IIPOU3BEJACHUS: JIBYX YETHBIX YHCEI,
JIByX HEYETHBIX 4YHMCJIIE, YETHOTO U HEYETHOI'O YUCEIL.
HUccaenoBarb cBOMCTBA JEIMMOCTH CYMMBbI U NPOU3BEAECHUS
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YHCEIL.

IMpuBoaAMTL NPHUMeEPHI YHCET C 3aJaHHBIMH CBOWCTBaMw,
pPacno3HaBaTh BepHbIe U HeBePHbIE YTBEPKJICHUS O CBOHCTBaX
YHCeJl, ONMPOBEPraTh HEBEPHBIC YTBEPKICHHUS C ITOMOIIBIO
KOHTPIPUMEPOB.

KoncTpynpoBath MaTeMaTH4YeCKHe NMPEAT0KEHHS C TTIOMOIIBIO
CBSI30K «W», «HJIN», «ECJH..., TO...».

Pemiath  TEKCTOBBIE  3aJa4yd, BKJIIOYAIONIAE  MOHSTUS
JCITUMOCTH, apu(PMETUYSCKUM CIIOCOOOM, HCIIOJIB30BaTh
nepedop BCceX BO3MOXKHBIX BapUAHTOB.

MoaeaupoBaTh XOJ PEIICHUS 3aJadd C ITOMOIIBI PUCYHKA,
CXEMBI, TaOJIHIIBI.

IIpuBoauThL, pa3zdéuparb, OUEHUBATH pPA3JIMUHBIC pELICHUS,
3alUCu pEelIeHUH TEeKCTOBBIX 3ajad. KpuTHYecKM OleHMBATh
MOJIy4eHHBIH pe3ynbTaT, HAaXOJWUTh OIIMOKH, OCYIIECTBIISATH
CaMOKOHTPOJIb, IPOBEPsIsl OTBET HAa COOTBETCTBUE YCIOBUIO

Harasgnas IlepnenaukynsipHbIe OpsiMbIE. Pacno3naBarb Ha depTekax, pHUCYHKaxX cilydad B3aHMHOTO
reoMeTpus. ITapannenbHblE TPsAMBIE. PAacCIIOJI0XKEHUSI JIBYX MPSIMBbIX.
N300paxxars ¢ MNOMOWBbI0 YepPTEKHBIX HHCTPYMEHTOB Ha

Ipsivble Ha Paccrosinue MEXKTY JIBYMsl

ILIOCKOCTH TOUKAMH, OT TOUKH 10 TPAMOIL HEJIMHOBAHHOM W KJIETYaToOil Oymare IBe TNepeceKaroluecs
b b

(7 1) JUTUHA TyTH Ha KBaJIPATHON CETKe. npsMBbIE, JIBE€ IapajulelbHbIE NPSIMbIE, CTPOMTH TNPAMYIO,

NEPHNEHIUKYJSIPHYIO JaHHOM.

IIprnmeps! NpsAMBIX B IPOCTPAHCTBE.
IIpuBOoAMTHL NPUMeEPBI NAPAJIECIBHOCTH U NEPIEHAUKYJISIPHOCTH

OpPsSIMBIX B IIPOCTPAHCTBE.

PacnozHaBaTh B MHOIOYTOJBHHMKAX MEPHEHAUKYISAPHBIE U

napajjiejibHble CTOpOHbI. M300paskarb MHOTOYTOJIBHUKHU C

mapauiCIIbHBIMH, IICPIICHAUKYJIAPHBIMHUA CTOPOHaAMM.

Haxoaurthb PacCCTOAHUC MCXKAY ABYMS TOYKaMH, OT TOYKH 10
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OpsiMOM, JUIMHY IIyTH Ha KBaJpPaTHOU CETKE, B TOM 4YHCIIEC
HUCHOJIB3YsI HHU(PPOBBIE PECYPCHI

Apoon
(32 u)

OObIkHOBEHHAast ApoOb, OCHOBHOE
CBOMCTBO  JpoOOH, COKpalleHUE
JApoOeii. CpaBHeHUE u
yHopsiTouYruBaHuEe IPOOCH.

Jecsituunsbie poou U
MeTpHUYecKas cucrema Mep.
Apudmernueckue  IeHCTBUS  C
OOBIKHOBEHHBIMH W JECATHYHBIMH
ApOOsIMHU.

OtHommeHue. JleneHune B JTaHHOM
OTHOLIEHUU. Macmtal, Iponopiusi.

Ilousatne mnporieHra. BrruucieHue
MpoIeHTa oT BEJINYNHBI u
BEJIWUYUHBI IO €€ IPOIIEHTY.

Pemenmne TEKCTOBBIX 3ajad4,
coaep Kalux ApoOu U MPOIICHTHI.
IIpakTnueckas padora

«OTHOIIIEHUE JIIMHBI OKPY>KHOCTH
K €€ nmaMeTpy»

CpaBHuBaTh W YNOPAAOYMBATH JpoOH, BBIOHPATH CHOCOO
CpaBHEHUS APOOCH.

IIpeacraBiasaTh AeCATUYHBIE APOOU B BHUAC OOBIKHOBCHHBIX
npobeli 1 OOBLIKHOBEHHBIC B BUJC JICCITHYHBIX, MCIOJIb30BATH
JKBHBAJIEHTHbIE TPEICTABJIEHUS JPOOHBIX UYHCEJI TIPU UX
CpPaBHEHHH, OpU BbIYUCICHUsX. UCHOAB30BaTh AECATUYHBIC
Jpo0du Mpu MpeoOdpa30BaHUN BEJIUUYUH B METPUYECKOU CUCTEME
Mep.

BoinoHaTh apudmMernyeckue aeiicTBUSI C OOBIKHOBEHHBIMU U
JICCSITHIHBIMH JPOOSIMU.

BuIuuciasarhb 3HaAYCHUST BbIpAKCHUU, coZiepKalmux
OOBIKHOBEHHBIE u JIECSITUYHbIC apoou, BBITIOJIHATH
npeoOpa3zoBaHus JOpoOCH, BBLIOMPATH CHOCO0, NPUMEHATH
cBolicTBa apudMETHYECKUX ACUCTBUU IJIs1 parMOHAIU3AIINU
BBIYHCJICHU.

CocTaBiasiTh OTHOILIECHUS U IPOIOPILIUH, HAXOAUTH OTHOIIIEHUE
BEJIMYUH, JE€JIUTh BEJIMYUHY B JIJaHHOM OTHOlIeHuU. HaxoauTsp
IKCNEPUMEHTAIBHBIM IYTEM OTHONICHUEUTUHBI OKPY>XHOCTH K
€€ muameTpy.

HNuTepnperupoBarh MacmTad KaK OTHOIICHHE BEJIMYHH,
HAXO0JAUTh MaciITalb TuIlaHa, KapThl U BBIYUCISITH PACCTOSIHUS,
HUCIIOIb3Yysl MacuITao.

OO0BACHATH, YTO TAKOE TPOICHT, YIIOTPEOIISITH 000POTHI peuHr
CO CIIOBOM «IIPOIEHT». BbIpamaTh MPOIEHTHI B APOOSX U
IpoOu B MPOIEHTaX, OTHOIIEHHUE JIBYX BEJIMYHWHB MPOIICHTAaX.
BbpruMcasiTh TPOLEHT OT YHMCIAa U YMCIO MO €ro MpPOLEHTY.
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Okpyriasaite ApoOW M MOPOIEHTHI, HAXOJUTh IPUOIMKCHUS
qucel.

Pemiarp 3amaum Ha 4YacTH, OPOLEHTHI, MPONOPLMH, Ha
HaxoXXJIeHue Apobu (MpoIieHTa) OT BEJIUYUHBI U BEJIUYUHBI 11O
e€ npobu (TmpoleHTy), Apodu (IIpoI1IeHTa), KOTOPbI COCTABISCT
oJHa BeauuuHa oT aApyrou. IlpuBoaurb, pa3douparb,
OILIEHUBATH PA3IUYHBIC PEIICHUS, 3aITUCH PEIICHUI TEKCTOBBIX
3a1ad4.

H3Baexkars wuHpOpMaANUI0 U3 TAOIUI] W  JUaArpaMmm,
WHTEPIIPESTHPOBATH TaOJIUIHbBIC JIaHHBIC, ONPEJICIISATh
HauboJblllee U HauMEHbIIIEe U3 MPEJICTABICHHBIX JaHHBIX

Harnsanas OceBasi cMUMMeETpHUS. Pacno3naBarhb Ha yepTexax U U300paKEeHUAX, U300paxkaTh OT
reoMeTpus. LlenTpanbsHass cuMMeETpUs. PYKH, CTPOUTH C MOMOIIBIO HHCTPYMEHTOB pUrypy (OTpe3ok,
CummMmerpus [TocTpoeHHE CUMMETPHYHBIX (PUIYD. JIOMAaHYI0, TpPEYrOJbHUK, IPAMOYTOJIBHUK, OKPY>XHOCTb),
CUMMETPHUYHYIO JAaHHON OTHOCHUTEIBHO IPSMOM, TOUYKH.
(6 ‘{) 5
IIpakTnueckas pabora «OceBast
HaxoauTts mnpuMepbl CUMMETPUHM B OKpPYXKAIOLIEM MUpE.
CHUMMETPHUSI.
MopaeaupoBare u3 OymMaru jABe (UIYypbl, CHUMMETPUYHBIE
CuMMeTpus B IPOCTPAHCTBE OTHOCHUTEIIBHO TMPSMOW; KOHCTPYHPOBATh TIE€OMETPHUYCCKHUE
KOH(pUTypaluy, UCIIOJIb3Ysl CBOUCTBO CUMMETPHUU, B TOM YUCIIE
C TIOMOIIIBIO TU(PPOBBIX PECYPCOB.
HccanenoBars cBOMcTBA H3y4YEHHBIX (QUIYp, CBSI3aHHBIE C
CUMMeETpUEl,  HCHOJIb3ysd  JKCIEpPHUMEHT,  HaOJIIoJeHue,
MOJEIUPOBaHHUE.
O0ocHOBBIBaTH, ONpPOBEPrarb C IMOMOUIBIO KOHTPIPUMEPOB
YTBEPKACHUS O CUMMETPUH (DUryp
Beipakenus ¢ IIpumenenune OyKB [JIs1 3aIldcH Hcnonb3oBaTth O0yKBBbI 1151 0003HAUEHHUST YHUCEJI, TIPU 3aIIHUCH
oyxkBamu (6 ) MaTEeMaTUYECKUX BBIPAXKECHUU U MaTEeMAaTUYECKUX YTBEP>KJAECHHUH, COCTaBJISITh OyKBEHHBIE
OPEITOKEHUM. bykBeHnHbIE BBIPAYKEHUSI IO yCJIOBUIO 3ada4U.
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BBIPAXXCHUST u 4UCIJIOBBIE HccaenoBars HECIOXHBIE YHCJIOBBIE 3aKOHOMEPHOCTH,
MOCTAaHOBKH. bykBennsbie HUCITIONB30BaTh OYKBBI JIJISI UX 3aITUCH.
paBEHCTBA, HaXO0XJIEHUE Bb1uucasiTh YUCIOBOE 3HaU€HNE OyKBEHHOT'O BhIPAYKCHUS TIPHU
HEU3BECTHOI'O KOMIIOHEHTA. 3aJlaHHbIX 3HAUYEHUSIX OYKB.
dopmyibl 3anucpiBaTh dopmyJnbl: nepuMeTpa u 101N
NpAMOYTOJIbHUKA, KBaJpaTa; JAJIHUHBI OKPY>XHOCTH, ILIOLIAAUA
Kpyra; BBINOJHSATH BBIYUCJIEHUS 10 dTUM (hopMysiam.
CocraBiasiTh (pOPMYJIbI, BBIPAKAIOIINE 3aBUCUMOCTH MEXIY
BEJIMYUHAMMU: CKOpPOCTb,  BpeMsl, pacCTOsIHUE;  IIE€Ha,
KOJIUYECTBO, CTOUMOCTD; MMPOU3BOJAUTEIBHOCTh, BPEMsI, OOBEM
paboTHhI;, BEITIOIHATH BEIYUCIICHUS 110 3TUM (POpMyIIaMm.
HaxoauTh HEU3BECTHBIM KOMIIOHCHT apuU(PMETHICCKOTO
JOEUCTBUA
Harasianas YHeThIpEXYTrOJIbHHUK, OpuUMeEpPHI N300pakaTs Ha HEIWHOBAHHOW UM KJETYATOM Oymare c
reoMeTrpus. 4eThIPEXYTOJIBHUKOB. HUCII0JIb30BaHUEM 4ePTEKHBIX UHCTPYMEHTOB
Durypsl IIpssMOyTronbpHUK, KBaJIpar: 4EeTBIPEXYTOJIbHUKHU C 3aJITaHHBIMU CBOMCTBaMHu: C
Ha IVIOCKOCTH CBOMCTBa CTOPOH, YIJIOB, napajuieabHbIMU, NEPIEHIUKYJISIPHBIMHA, PABHBIMHA CTOPOHAMH,
(14 u) auaroHaliei. OpsIMBIMUA  yTJIaMH HW JIp., PaBHOOEJPEHHBIA TPEYTOJIbHHK.
Usmepene VTIIOB Buus! IIpeanarath 1 00Cy:K1aTh CIOCOOBI, AJATOPUTMBbI IOCTPOCHUS.
TPEeyroJILHUKOB. HccaenoBath, HCHOJB3YsT OSKCOEPHUMEHT, HaOJIIOAECHHUE,
MOJICJIMPOBAaHUE, CBOMCTBA IIPSIMOYTOJIbHUKA, KBaJpara,
IlepumeTp MHOT'OYTOJIbHUKA.
pazbuBaTh Ha TpeyroJbHUKH. O00CHOBBHIBATH, ONPOBEPraTh C
[Tnomanes  ¢urypsel. Dopmyiibl
MOMOIIBIO KOHTPHIPUMEPOB YTBEPKACHUS O TMPSIMOYTOJILHUKE,
nepuMeTpa U JIOIIAa AN
KBaJipaTe, paclno3HaBaTh BEPHbIC U HEBEPHbIE YTBEPKICHUSI.
OpsIMOYTOJIbHHUKA.
. HN3MepsiTh M CTPOUTH C MOMOIIBIO TPAHCHOPTHPA YTJBI, B TOM
I[Mpubnuxénnoe U3MEpPEHHUE

mwIomanu Guryp.

IIpakTuueckas padora «Ilmomanas

YHUcj€ B MHOTOYrOJbHUKE, CPAaBHHUBATh YIJIbl; PAacHO3HABATh
OCTphIE, IpsIMbIE, TyIlble, pa3BEPHYThIE yrubl. Pacmo3dHaBars,
H300paxkaTh OCTPOYTOJIbHBIN, NPAMOYTOJIBHBIA, TYOYIOJIbHBIMH,
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KpyTa»

paBHOOEIPEHHBIN, PABHOCTOPOHHUN TPEYTOJIbHUKH.

Boruucjasarb NEPUMCETP MHOI'OYIrojJbHHKA, IIomanab

MHOT'OYTOJILHUKA pPa30MEeHHUEM Ha MPSIMOYTOJILHUKHY, HA PaBHbBIC
(purypsli, UCHOJIB30BaTh METPUUYECKHE CHUHHULBI HU3MEPCHUS

JJIMHBI WU IIJIOIAJIM. MHcnoab3oBaTh NpudIMKEHHOE H3MepeHHe JIUH U
IUIoIIaIc Ha KiIeT4aTol Oymare, MpUOIMKEHHOE U3MEPEHHUE JUTHHBI OKPYKHOCTH,
IUIOLIAN Kpyra

[MonoxureanHBIE U

Ilenble wuyunciaa. Moaynab 4ywucia,

IIpuBoAMTL NpUMeEPHI HCIOJIB30BAHUS B pEaJIbHON >KU3HU

OTpHLATe/IbHbIE reoMeTpuyecKass HHTepHpeTanus MOJIOKUTEIbHBIX U OTPULIATEIbHBIX UHCEN.
yucaa Mo Ly1sl. UHCIIOBBIE TIPOMEXYTKH. HN3o6paxaTs Leable Juclia, HOJIOYKUTEJILHbIE u
(40 v) [TOJI0KUTEIBHBIE U OTPULIATEIIBHBIE OTpULATEIbHBIE 4YHCJIA TOYKAMH HAa 4YHCJIOBOU TIIPSIMOM,
—ry CpaBHeHue HCIOJb30BATH YHCJIOBYIO NPSMYIO JUIsI CDABHEHUSI YHUCEII.
HOHOKUTEBHBIX - IIpumeHsiTH mnpaBUWiIa CpaBHEHUS, YHNOPSAJA0YMBATHL IIE€JbIE
OTpHULIATEIBHBIX qHcern. 4YHUClia; HAXOAUTh MOJYJIb YHCIa.
Apudmernueckue HeHCTBUSL ¢ ®opMyIHMPOBATH NPABUJIA BbIYKUCIIEHUS C MOJIOKUTEIbHBIMU U
HOIOKATEIIEHEIMIL - OTpULIATEIbHBIMU YMCJIaMH, HAXOJAUTb 3HAYEHHUH YHCIIOBBIX
OTPHULIATETLHBIMH YHCIIAMH. BBIPA)KCHUH, COAEpIKallluX JEUCTBUS C MOJIOKUTEIBHBIMUA U
OTpULIATEIbHBIMU YHUCIAMHU.
Penienue TekcToBBIX 3a71a4 .
IIpuMeHaThL cBONMCTBA CIOXEHUSI MW YMHOXEHUS JUIA
npeoOpa3oBaHUsl CYMM M NPOU3BEACHUMN
IIpeacrasienue IIpsimoyronbHas cucreMa O0bsiICHAT W WJUIIOCTPUPOBATH IMOHATHE MPSIMOYTOJbHOMN
JaHHBIX KOOpAUHAT Ha IJIOCKOCTH. CHUCTEMbl  KOOpJMHAT HAa  IUIOCKOCTHU,  HCIIOJb30BaTh
(8 u) KoopanHaThl TOYKH Ha ILIOCKOCTH, TEPMUHOJIOTHUIO; CTPOUTH HAa KOOPAUHATHOM MJIOCKOCTU TOYKU

abcrucca U opJMHaTAa.

Cronbuateie u KpYyTrOBBIE
JiarpaMMBl.
IMTpakTunueckas pabota

((HOCTpOCHI/IC AuarpamMmmj»».

U UTypHl O 3aJJaHHBIM KOOpAUHATaM, HAXOAUTH KOOPAUHATHI
TOYEK.

Yurartsh crosibuaTbie u KpyroBbI€
HHTEPNPEeTHPOBATH JAaHHBIC; CTPOUTH CTOJIOUATHIE TUArPAMMBI.

Hcnoab3oBaTh HH(GOPMAaLMIO, TPEICTABICHHYIO B TAOIMIAX, HA

ArnarpamMmal,
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Peurenue TCEKCTOBBIX 3aga4d,

CoJZIep KaluXx JaHHbIe,

npeacTaBJICHHBIC B Ta6n1/1uax " Ha

AuarpamMmmax Iajsdd pCelCHHsA TCKCTOBLIX 3aJad M 3a1a4 U3
pealbHOM KU3HU

auarpamMmmax
Harasgnas IIpsimoyronbHbI Pacno3naBaTh Ha yepTexax, pUCyHKax, ONMCbIBATH ITIUPaAMUY,
reoMeTpus. napajuiejaenunes, kKyO, Ipus3ma, Opu3My, UWJIMHAP, KOHYC, LIap, M300paskarb HX OT PYKH,
Durypsl nupaMuaa, KOHYC, HUINHID, 1Hap U MoOJeJMpPoBaTh W3 OyMaru, IUIaCTHUJIMHA, IIPOBOJIOKHM U Jp.

B POCTPAHCTBE
(10 u)

cepa. N3o006paxenune
OPOCTPAHCTBEHHBIX uryp.
IIpumepsr pa3BEPTOK

MHOTOTPAaHHUKOB, LWJIHHIApPa U
KOHYca.

IIpakTnueckass pabdora «Co3naHue

V(I (S (571 HPOCTPAHCTBEHHBIX
buryp».

I[TonsiTHe o0béMma; S TUHHUIIBI
U3MEPEHUs o0BEMma. O0BEM
NPAMOYTOJIBHOTO
napaJuJiesienuIiena, KyOa,

dopmynbl 00BEMaA

IIpuBoaMTL mNpUMepPbl OOBEKTOB OKPYXKAIOLIETO  MHUPA,
UMEIOIHUX (POPMBI HA3BAHHBIX TEJI.

Hcnonb3oBaTh TEPMHHOJIOTHIO:  BEpIIMHA, pedpo, TIpaHb,
OCHOBAHME, BBICOTA, PAJINYC U JAUAMETpP, pa3BEpTKA.
HN3y4yaTh, HUCIOJB3YsI 3KCIEPUMEHT, HAOIIOJEHUE, U3MEpPEHUE,
MOJICJIMPOBAaHME, B TOM YHCJIE KOMIBIOTEPHOE, U ONMUCHIBATH
CBOICTBA HA3BaHHBIX TEJI, BBIABJIATH CXOJACTBA U Pa3IM4UsA:
MEXy NMUPaMUION U NIPU3MON; MEXIY LMIMHAPOM, KOHYCOM M
LIAPOM.

Pacno3naBaTh pa3BEPTKHU Mapajiesienuriea, Kyoa, mMpu3MBbl,
nupaMuabl, KOHYyca, HMWIWHAPA; KOHCTPYMPOBATHL aHHbIC
Teja U3 pa3BEPTOK, co3aaBaTh ux Moaeiau. Co3gaBaTb Mo
MPOCTPAHCTBEHHBIX GUTyp (13 OyMaru, MpoBOJIOKH, IJIACTUIINHA
. J1p.)

N3mepsaTs Ha MoJedsiX: JIUHBI pEOEp MHOTOTPAaHHUKOB,
JUaMeTp 11apa.

BeiBOAMTH bopmyay 00BEMa HPSAMOYTOJIBHOTO
napauleJICIIUIIeAa.
Bpruucaste mo  ¢opmyaam: 00bEM  MPSIMOYTOJIBHOTO

napajiesiermre/ia, Kyoa; UCIojab30BaTh €AUHUIIBI U3MEPEHUS
00b€Ma; BBIYMCJIATH OOBEMBI TEJ, COCTABJICHHBIX M3 KYyOOB,
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napaJuiCJiICIIic 0B, peliaTb 3aa4u C pCaJiIbHbIMU JaHHBIMHA

IToBTOpEHME,
0000IIEeHME,
cucTeMaTu3aums

(224)

I[ToBTOpEeHHE OCHOBHBIX MOHSITHH U
METOJ0B KypCOB 5 1 6 KJIaccoB,
00001IIeHrNe U CHCTEMaTHU3aLlHs
3HAHUUN

Bpruucasarb 3HAYCHUS BbIPAYKEHUU, coJieprKalmx
HaTypajibHbIE, LIEIbIC, ITOJIOXKUTEJIbHbIE W OTpHULATEIIbHbIC
4qyciia, OOBIKHOBEHHBIE MW JIECATHYHBIE JIPOOU, BBINIOJHSITH
npeoOpa3oBaHUsI YHCEJI W BBIpaXKeHHUN. BbiOMpaTh cnocod
CpaBHEHUS YUCEll, BBIYHCJICHU NPHUMEHATh CBOMCTBA
apuMeTHIeCKuX JEUCTBUM TS pannoHaImn3alnumnu
BbIUMCICHUU. Pemiarh 3aa4yM U3 peajnbHOU KU3HU, IPUMEHATH
MareMaTH4YeCKHe 3HAaHUsl JUISI pelIeHUs 3a7ad M3 JpYyTrux
npeaMeToB. Pemath 3aja4yu pa3sHbIMHM CIIOCOOaMM, CPABHMBATD,
BHIOMPATDH CIIOCO0BI peuieHust 3agaun. OcymecTBJIATh
CAMOKOHTPOJIb  BBINOJHAEMBIX JCUCTBUH M  CaMOIIPOBEPKY
pe3yjibTaTa BEIYHUCIICHUMN
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7 kaacc (102 u)

HasBanue pas3aejia

OcHoBHoOe copep:xaHue

OcHOBHbBIE BU/BI J€ATCIBHOCTH BOCIIMTAHHHUIX

(TembI)

Kypca (YucI0 9acoB)

Yucaa u [lonsiTue panUOHAIBHOTO 4YHCIA. CucreMaTHU3HPOBATH U 000raliaTh 3HAHUA 00 OOBIKHOBEHHBIX U

BBIYHCJICHHS. ApudMeTHdeCKUe  NSUCTBHS  C JICCATUYHBIX JPOOSIX.

PannonajbHbIe palrroHaIbHBIMU qUCIIaMH. CpaBHuUBaThL U YNOPSA0YMBATH JPOOHM, TIPEOOpa3OBBIBAs TIPHU

qucjaa CpaBHeHue, YHOPSIAOUYUBAHUE HEOOXOJIMMOCTH JICCSITUYHBIE JpOOM B OOBIKHOBEHHBIC,

(25 ) palrMoHaIbHBIX YHCEII. OOBIKHOBEHHBIC B JICCSITUYHBIC, B YaCTHOCTH B OCCKOHEYHYIO
Crenenb C HaTypaJIbHbIM JIECATUYHYIO ApPOOb.
NOKa3aTEeJIEM. IIpumeHsTHL pa3HoOOpPa3HbIe CIOCOObI U MPUEMBbI BHIYHCJIEHUS
Penienune OCHOBHBIX 3a7la4d  Ha 3HAYEHUI IPOOHBIX BHIPpAKEHMI, COJePKAUX OOBIKHOBCHHBIC U

ApoOu, MPOLEHTHI W3 pealbHOU
OpPaKTUKH.
IIpuznakmu
pas3inoxeHust Ha
HaTypaJIbHbIX YHCEJI.
Peanbnbie 3aBucumoctu. Ilpsimas
U oOpaTHasi NPOINOPLUHOHAIIBHOCTH

ACINMOCTH,
MHOXHUTCIIN

JIECATUYHBIC apoou: 3aMEHsATh opu HEOOXOIUMOCTH
JECATUYHYIO JpOoOb OOBIKHOBEHHOW U  OOBIKHOBEHHYIO
JICCATUYHOW, TIPUBOJAUTH BBIpaKeHHUE K ¢opme, Haumboliee
yaoOHOU JIsi BBIYMCICHHU, IIPeoOpa3oBBIBATh JAPOOHBIC
BBIPAKEHUSI HA YMHO>XEHHE U JeJIEHUE NECITUYHBIX ApoOei K
JTEUCTBUSM C LEIBIMUA YUCIIAMHA.

IIpuBoaAuTH uYHCIOBble M OyKBeHHbIe MNPHMEPbI CTENEHHU C
HaTypaJIbHBIM TIOKa3aTesjieM, OOBSICHSISI 3HAYE€HUSI OCHOBAHUS
CTEIICHH M ITOKa3aTelIsl CTSIICHH, HAaXOUTh 3HAUCHUS CTEIeHEH
Buja a" (2 — mr000€e pallHOHAJIBHOE YHCII0, N — HaTypalbHOE
4HCIIO0).

IHoHMMAaThL CMBICJ 3alyMcH OOJIBIIUX YHCEIT C IMOMOIILIO
JIECATUYHBIX JIpobeit u creneHeit yncna 10, NpUMeHATH UX B
peaJibHBIX CUTyallUsIX.

IpuMeHATH TIPU3HAKA JOCIIUMOCTH,
MHO>XXHUTENIU HAaTypaJIbHbIX YUCEII.
Pemiars 3amauMm Ha 4YacTH, OPOIIEHTHI, IPONOPIIMH, Ha
HaxoKJaeHue apoou (MpoIeHTa) OT BEJIMYUHBI U BEIIUYUHBI 110
e€ npoldwu (TIporeHTy), Apodu (TPOoNIEeHTa), KOTOPBI COCTABISET
olHa BeanunHa OoT JApyrou. IlpuBoauTs, pa30upars,
OIIEHMBATH PA3JIMYHBIC PEIICHHUS, 3aITUCH PEIISHUH TEKCTOBBIX
3ajJad4.

pa3ioXXeHusi Ha
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Pacno3dHaBaTh M 00BbSICHATH, OIMPAsCh HA ONPEICICHUs, IPSIMO
HPOIIOPLIUOHATIBHBIE u oOpaTHO OpPOIIOPLIUOHAIBHBIE
3aBHCUMOCTH MEX/1y BEJIMUMHAMU; NIPUBOAUTH NPUMeEPbI 3TUX
3aBUCUMOCTEM U3 peaJlbHOrO0 MHpa, M3 JApYyrHX Y4YeOHBIX
MIPEIMETOB.

Pemiath TIpakTUKO-OPUEHTUPOBAHHBIC 3aJaduud Ha JgpoOwu,
MNPOLEHTHI, NOPSIMYyIO H OOpaTHYIO HOPOIMOPLIHOHAIBHOCTH,
POIIOPLUHA

Auiredpanyeckue bykBeHnHbIE BBIPDA>KECHUS. OBaagers anrebpandyeckoill TEPMHHOJIOTHEH M CHUMBOJIMKOMH,
BbLIPAKCHUS Ilepemennsbre. HomycTumere NPUMEHATH €€ B IPOoIlecce OCBOCHUS y4eOHOro MaTepuaia.
(27 9) 3HAYECHUS IIEPEMECHHBIX. .
DopmyJIbi HaxoauTh 3HaueHNs1 OyKBEHHBIX BBIPAXKECHUH MPU 3aJITaHHBIX
[IpeoGpazosanue 6YKBEHHBIX 3HAQUCHUSIX OYKB; BBITIOJIHSITH BBIUYUCIICHUS 11O (popMyIiam.
BBIPKCHUM, PACKPBITHE CKOOOK U BbinmosiHsAiTh  1OpeoOpa3oBaHUsI  [EJOTO0  BBIPAXKCHUS B
NPHUBE/ICHHUE MONOOHBIX CIaraeMbIX. MHOT'OYJIEH MPUBEIEHUEM MO00HBIX CJIaraeMbIX, pACKPBITHEM
CBoiicTBa CTENEHU C HATypPaJlbHbIM
CKOOOK. BBINOJIHATH YMHO>KE€HHE OJHOYJI€HAa HAa MHOT'OYJIEH U
IIOKa3aTeJIeM.
MHOTOWIEHEI CII05KeH1e MHOT'O4JICHA Ha MHOTOWICH, MPUMEHATH QOpPMYJIbI KBaJIpaTa
* >
BBIUMTAHUE, YMHOXXEHHUE CyMMBI U KBaJpaTa pa3HOCTH.
MHOT'O9JICHOB. Dopmytel OcylecTBJIATh PA3JI0OKEHHE MHOTOYJICHOB Ha MHOMXHUTEIIHN
COKPAICHHOI'O YMHOKCHUA. nyTéM  BBIHECEHUSI 3a CKOOKM  OOIIero MHOXUTEs,
Pa3znoxxeHne  MHOTIOYJIEHOB Ha
MHOKHTEITH npuMeHeHuss (GopMyibl Pa3HOCTH KBaApaToB, (opmyn
COKPAIIEHHOIO YMHOKEHHUS.
IIpumenaTs npeoOpa3zoBaHUE MHOTOYJIECHOB ISl PEUICHUS
pa3IMYHBIX 3a7lad U3 MAaTEeMaTUKH, CMEXKHBIX HPEIMETOB, U3
peajbHOM NPaKTHUKH.
3HaKOMUTBCS ¢ HCTOPUEH pa3BUTHUsL MAaTEMaTHKH.
YpaBHeHus YpaBHEeHUeE, IpaBuja Pemiare JMHENWHOE YypaBHEHHE C OJHOM IIEPEMEHHOM,
U HEPABEHCTBA npeoOpazoBaHUs YpaBHEHUS, NpUMeHsisl NMpaBMJIA TepexoJla OT HCXOJHOr0 YpaBHEHUS K

(20 g)

PaBHOCHWIIBHOCTb YPaBHEHHUU.
JIuneitHoe ypaBHEHHME C OJHOU

paBHOCHJIBHOMY eMmy Oojee mipoctoro Buaa. IIpoBepsiTh,
SIBJISIETCS JIU KOHKPETHOE YHCJIO KOPHEM ypPaBHEHHUSI.
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NEPEMEHHON, PEUICHUE JHUHEUHBIX
ypaBHeHul. Pemenune 3amaud ¢
NOMOIIBIO YPAaBHEHUM.

JluneitHoe ypaBHEHHE C JIByMs
NepeMEeHHbIMU U ero rpaduxk.

Cucrema JIBYX JIMHEWHBIX
YpPaBHEHUHN C ABYMS IEPEMEHHBIMH.
Pemenne CHUCTEM YpPaBHEHUU
CII0COOOM HOJICTAHOBKH u

CIIOCOOOM CJIOKEHUS

IMondupaTs NnpuMepsl T1ap YHUCEJ, SIBIISTIONIUXCS PEIICHUEM
JIMHEWHOTO YpaBHEHHUS C IByMsI liepeMeHHbIMU. CTPOUTH B
KOOPAWHATHON MJIOCKOCTH IpadUK JIUHEHHOTO YpaBHEHUS C
JIByMsI TIEPEMEHHBIMHU; MOJb3YysICh I'pa@UKOM, MPUBOAUTH
NnpuMepbI pelIeHUs] YpaBHEHUS.

Haxoaurthb penieHue CUCTEMBbl ABYX JIMHEHHBIX YPAaBHEHHUH C
ABYMSI TIEPEMEHHBIMHU.

CocTaBJsAiTh U peliaTh YPaBHEHUE WJIM CUCTEMY YPaBHEHUM IO
YCJIOBHUIO 3ajJlayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJIa4yd TMOJYyUYEHHBIA pe3yJibTaT

Koopaunarel u
rpadpukmn.
®yukuuu (24 4)

Koopaumnara TOYkM Ha TOPSIMOM.
YHucnoBsle IIPOMEXYTKH.
Paccrosinue MEXy ABYMsI

TOYKaAMU KOOPAUHATHOW MPSIMOM.

IIpsamoyronbHas cucreMa

KOOpJIMHAT Ha MJIOCKOCTH.
IIpumepsl rpaduKoB, 3adaHHBIX
dopmynamu. YUteHue rpadUKOB

pCaJIbHbIX 3aBHCHMOCTEH.

ITonsitue hyHKIMH. I'padux
¢bynkuuu.  CpoiictBa  (PyHKUMH.
JIuneitnas ¢ynkumsa. Iloctpoenue
rpacduka JIMHEMHOH (yHKIMH.

I'paduk byskumu y = | x|

HN3o6paxaTs Ha KOOPANHATHOU IPSIMOU TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, JIy4YH, OTPE3KH,

HMHTCpPBAJIbl; 3allIMChIBATh UX HA anre6pa1/1quK0M SA3BIKEC.

OTMeyaTh B KOOPAMHATHON IUIOCKOCTH TOYKM IO 3aJIaHHBIM
KOOpJAHWHATaM; CTPOUTH T'pa]UKN HECIOKHBIX 3aBUCHUMOCTEH,
3aJaHHBIX (GOopMyJIaMH, B TOM YHCJIE C MOMOIIBIO HU(PPOBBIX
nabopaTopuii.

IIpumeHsTh, H3y4aThb NpPEeHUMYLIECTBa, HWHTEPINPETHPOBATH
rpadguyeckuii criocod TMpeICTaBICHUs U aHAJIn3a pa3HOOOpa3HOMU
YKU3HEHHOW MH@OpMaIuH.

OcBauBaTth NoHsiTUE QYHKIIUH, OBJIaJA€BaTh (PYHKIIMOHAJILHOMN
TEPMHHOJIOTUEU.

Pacno3naBaTth nuHelHyO QyHKIu Y = KX + b, onuceiBaTh
e€ cBOICTBa B 3aBUCUMOCTH OT 3Ha4YeHU K03 durmeHToB K u
b.

CtpouTth rpapukm JUHEHHON QYyHKINN, QYHKIIUH Y = |X|.

Hcnoab3oBaTh HM(PPOBLIE pecypchl ISl IOCTPOSHUS
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rpadpukoB (GpyHKOHUNA U U3ydEeHHsT UX CBOUCTB. IIpuBOauUTH
OpUMepbl JIMHEHHBIX 3aBUCUMOCTEN B peajibHBIX ITpoIeccax
U SIBJICHUSIX.

IloBTOpEeHNEe W
00o00menue (9 1)

IloBTOpEHHE OCHOBHBIX MHOHSATHU U
METOIOB Kypca 7

0000I11IeHUE 3HAHU

KJjiacca,

BbiOuparb, NPUMEHATHh OLEHUBATH CHOCOObBI CPABHEHUS 4YHCEI,

BBIYUCIICHUU, npeobpazoBaHUM BBIPAKEHUM, peleHus
YpaBHEHUIA.
OcyumiecTBJIATH CAMOKOHTPOJIb  BBITIOJNIHSIEMBIX  JICUCTBUM U

CaMOMNpPOBEPKY pe3yjbTaTa BBIYUCICHUM, NOpeoOpa3oBaHUM,
MMOCTPOCHUU.

Pemars 3agaym U3  peaJbHOM  KHU3HU, NPUMEHSATH
MaTeMaTH4YeCKHe 3HaHUA JUIS peELIeHUs 3aJad U3 JpYyTux
MPEIMETOB.

Pemiath TexkcTOBBIE 3aJa4d, CPABHMBATH, BHIOMPATH CHOCOOBI

pelmeHus 3ana4u

8 kaacc (102 v)
Haspanue pasziena OcHoBHOE coaep:kaHue OcHOBHBIC BH/bI 1eATEJIbHOCTH BOCIIMTAHHHIL
(TembI)

Kypca (MMCJI0 YaCOB)

Yucaa U KBagpaTHbplii KOpeHb H3 4YMCIIA. DopMyIHpOBaATH OIpeAe/IeHHe KBAAPAaTHOIO KOPHS U3 YMCIIa,

BbIYHCJICHHUS. I[lousitTue 00 wWppanMOHAIBHOM apu(METHUECKOTI0 KBaJpaTHOTO KOPHS.

KBaaparubie qHUCIIe. JecaTnunabie IIpuMeHATH OIlepaldi0 U3BJICYCHUS KBAJAPATHOIO KOPHS U3

KOPHU OpUOIMIKEHHUST UPpPallMOHAIbHBIX YHCJIa, HCMOJIb3YS IPU HEOOXOIMMOCTH KAJBKYJIATOP.

(15 v) guces. JlelicTBUTENBbHBIE 4YHCIIA. OueHuBarb KBaJpaTHbIE KOPHHU LEIbIMH 4YHCIIAMH U
CpaBHEHHe eV CTBUTEIIbHBIX JIECSTUYHBIMU JIPOOSIMHU.
4HUCell. ApudmeTnyeckuit CpaBHuBaTh " YHOpPSiA04MBAThH paloHaIbHbIE u
KBaJpaTHBIN KOPEHb. HppallMOHAJIbHBIE YHCJIA, 3AIIMCAHHBIE C TOMOIIBIO KBaAPaTHBIX

YpaBHEeHHE BHUJA x? = a. CsoiicTBa

KOpHEU.
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apupmMeTHIECKUX KBaJApaTHBIX
KOpPHEMH. IIpeoOpa3zoBanue
YHCIIOBBIX BBIpAYKEHUMH,

coacprxKalX KBaApaTHbIC KOPHHAU

HcciaenoBaTh ypaBHEHHME X° = @, HAXOIUTh TOYHBIE WU
npuoIMKEHHBIE KOpHU nipu a > 0.

HccaenoBarh, cBoOMCTBA  KBAJpaTHBIX KOpPHEMW, TIIPOBOAS
YHCJIOBBIE DKCHEPUMEHTBI C HCIOJB30BAaHUEM KaJIbKYJSITOpaA
(koMOBrOTEpA).

Jloka3pIBaTh CBOWCTBA apU(PMETHUCCKUX KBaJIPATHBIX KOPHEH;
OPUMEHSITh UX JJIsl TpeoOpa3oBaHUs BBIPAKCHUH.

BeInosiHATE mnpeo0pa3oBaHUsi  BBIPAKEHUN, COIEPIKAILIMX

KBaJIpaTHbIC Bripaxats epeMeHHBbIE u3
reOMEeTpUYECKUX U (pusndeckux (Gpopmyi.
BbruuciasiTe 3HAUYeHHUs] BBIPAXKEHUM, COJEpKaIUX KBaJgpaTHbBIC

KOPpHH, UCITIOJIb3Y: IIpU HCO6XOI[I/IMOCTI/I KaJIbKYJIATOP.

KOpPHU.

Mcnojab3oBaTh B Xo4A€ pcfuicHUus 3aJa4  SJICMCHTAPHBIC
npeacTraBJICHUA, CBA3AHHBIC C HpI/I6.HI/I)KéHHI)IMI/I 3HA4YCHUAMUAU
BCJIIMYHH.

3HAKOMHUTBHLCHA C I/ICTOpl/Iei/i Pa3sBUTHUA MATCMATHUKU

YucJja U BbIYHUC-
genusi. CTeneHb

C 1eJbIM MoKa3a-
TeJaeM

(7 )

CreneHpb C HEJIBIM TMOKa3aTeIeM.
CranagapTHas 3armich 4Mcia.
Pa3smepsl OOBEKTOB OKPY>KaIOIIETO
Mupa (OT 3JIEMEHTApHBIX YaCTHUI] /10
KOCMHWYECKUX 00BEKTOB),
JJIUTEIBHOCTH TIPOIIECCOB B

OKPY >KaroIeM CsoiicTBa

CTCIICHHU C ICJIBIM ITOKAa3aTCJIEM

MHpE.

DopMyIHPOBATH OINpPeEAeIeHUEe CTCIICHHU C LIEJIbIM [IOKA3aTEJIEM.
IIpeacraBiasiTe 3anmuch OOJBIINX U MAJIBIX YUCEJ B CTAHAAPTHOM
BHU/JIC. CpaBHI/IBaTb yycisia W BCJIMYHHBI, 3aIllMCaHHBIC C
ncnoiir3oBanueM crerieHn 10. McnmoJsib30BaTh 3amMch YUCE B
CTaHJApPTHOM BHJE€ I BBIPAXXEHUSI pa3MEpoOB OOBEKTOB,
JJIUTEIBHOCTH IPOLIECCOB B OKPYIKAIOLIEM MHpE.
®opmyMpoBaTh, 3alUCLIBATL B CHMBOJIHYECKOH (dopmMe U
WLJIIOCTPUPOBATL IPUMEpPaMM CBOMCTBAa CTEIIEHH C LEJIbIM
nokasaresneM. IIpuMeHATH CBOJCTBA CTEeNeHU I
npeoOpa3oBaHUs BBIPAYKEHUM, COZEprKAIINX CTEIEHHU C HEJIbIM
rmokasareijieM. BBINOJIHATH ZIeﬁCTBHﬂ C yucCJiaMH, 3alilMCaHHBIMH
B CTAaHJAPTHOM BHJI€ (YMHO>XEHME, JICJICHUE, BO3BEJICHUE
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B CTCIICHB)

AuiredOpanyeckue KBanpatHsbiii TPEXYJICH. Pacno3zHaBarb  KBaJIpaTHbIM  TPEXWIIEH, YyCTaHaBJIMBaTh
BbIpasKeHHUsl. Paznoxxenue KBaJpaTHOTO BO3MOX>XHOCTB €TI0 Pa3JIOKEeHUSI Ha MHOKUTEIIH.
KBagparubii TpEXWICHAaHA MHOXKUTEIIN PackiaabiBaTh Ha MHOKUTEJIM KBaJpaTHbIA TPEXWIEH C
TPéXwieH HEOTPHUIATEIbHBIM JIUICKPUMHUHAHTOM
G w
AJiredpanyeckue AnreGpanueckas JIPOOk. 3anuceiBaTh ainrebpandyeckue BoIpakeHus. Haxoaurhb
BbIpasKeHHsI. Jommyctumeie 3HAYCHUS o0J1acTh oInpeneseHus pannoHaIBLHOTO BBIPAKEHUSI.
Auaredpanueckast IepEeMEHHBIX, BXOJISITITAX B BBINOJIHATH 4YMCIIOBBIE MOJICTAHOBKH M BBIYMCJAATH 3HAa4YC€HUE
ApooL ajireOpanydeckue BBIpa>KEHUSI. apobu, B TOM 4YHUCJIE€ C [OMOIIBIO  KaJbKyJIsTOpA.
(15 v) OcHOBHOE CBOMCTBO @D opMyJIUPOBATHE OCHOBHOE CBOMCTBO allr€OpaNdECKON IpOOH U
anreGpanydeckou poou. NPUMEHATH €ro Ui npeobpazoBaHust JpoOeii. BbINOJIHATH
Coxkpatienue gpooei. neiictBust ¢ anreOpandeckumu  JpoOsimu. I[IpumeHsiTh
CrnoxeHue, BBIYHUTAHUE, npeoOpa3oBaHUsl BBIPAXXEHUHN IS pelICHHUsI3a1a4y. BbipakaTh
YMHOKCHHUE u JieTICHUE nepeMeHHble u3 Gopmyn (PU3UUECKUX, T'€OMETPUUECKUX,
ajreGpanyeckux poOei. OMNHCHIBAIOIIUX OBITOBBIE CUTYallUU
IIpeoGpazoBanue BBIpaKE€HUH,
COJIep KaInuX anrebpanydeckue
Jpobu
YpaBHeHust KBanparnoe ypaBHenue. HenosHoe Pacno3dHaBaTh KBaJIpaTHbBIE ypaBHEHUS.
U HepaBeHCTBA. KBaJipaTHOE ypaBHeHue. Dopmyia 3anucsiBaTh ¢GoOpMyJly KOpPHEW KBaJpaTHOIO YpaBHEHUS;
KBaaparubie KOpHEH KBaJIpaTHOTO YpaBHEHUSI. pemiaTh KBaJpaTHbIE YPaBHEHUsI — ITOJTHBIC U HETIOJIHBIE.
yYpPaBHeHHS Teopema Buera. IIpoBoauTh npocTreiimme uccjaeI0BAHNS KBAIPATHBIX YPABHEHUH.
(15 ) Pemenue ypaBHEHUH, CBOJSAIIUXCS Pemiats ypaBHeHMs1, CBOSIIMECS K KBAJIPATHBIM, C TIOMOIIBIO

K KBaJApaTHBIM. IIpocretimue

JIpoOHO-panMoHaIbHbIE YPAaBHEHMUSI.
Pemenne

TCKCTOBBIX 3aga4 C

npeoOpa3oBaHUM M 3aMEHOU MEPEMEHHOM.
Ha6aropate M  aHAJAM3UPOBATH CBSI3b MEXIY KOPHSIMH U
koA pUIIMEHTaMU KBaJIpaTHOI'O ypaBHEHMUSI.
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IIOMOIIBIO KBaJAPAaTHBIX YPAaBHECHUN

dopmyaupoBaTh Teopemy Bwmera, a Takke o0OpaTHYIO

TEOpEMY, IIPUMEHSTH 3TU TEOPEMBI JJIsl PELLICHUS 3a1a4.

Pemiatp TekcToBBbIE 3aJa4yd  aAIreOpanuyecKuM CIIOCOOOM:
MEePEXOAUTHh OT CJIOBECHOU (POPMYJIMPOBKHU YCJIOBHUS 3aJ1a4M K
anreOpandyeckor MoJAeIM IIyTEM COCTaBJICHUS YypPaBHEHUS;
peuiaThb

pe3yabTar.

COCTaBJICHHOC YPaBHCHHUC, HHTCPIIPCTUPOBATH

3HAKOMHUTBLCH ¢ HCTOPUEH pa3BUTHUS alNTreOphI

YpaBHeHust
U HepaBeHCTBA.

Cucrembl ypaBHeHH
(13 v)

JInHeliHOEe YypaBHEHHE C [OABYMS

rpaduxk,
IpUMEPHI PEUICHUsI YPAaBHECHUI B

INSpCMCHHbBIMU, €ro

LEeJIbIX YHCciax.

Pemienne cucreM ABYX JIMHEHHBIX
YPaBHEHUH C JABYMsI IEPEMEHHBIMU.
ITpumepsl peueHus
HEJIMHEUHBIX yYPaBHEHUU C IBYMs

CUCTCM

IIEPEMEHHBIMMU.
I'padpnueckas UHTEpIIpEeTAL
YpaBHEHUS C JABYMs II€PEMEHHBIMU
U CHCTEM YpaBHEHMM C JBYyMs
NEepEMEHHbIMHU.

Pemenne

TCKCTOBBIX 3aga4 C

IIOMOILBIO CUCTEM YPaBHEHUU

Pacno3HaBaTh JUHEWUHBIC YPABHEHUS C ABYMSI IIEPEMEHHBIMU.
Ctpouts rpaduku JUHEHHBIX YPaBHEHUN, B TOM YHCIIC
HCI0JIb3YyHl HU(PPOBBIE PecypcChl.

Paziimyarh napajuiesibHbIC U MEePECEKAIOIIUECS MPSIMbIC IO UX
YPaBHEHUSIM.

Pemiats cuctemMbl JBYyX JIMHEHWHBIX YpPaBHEHUHW C JBYMs
NEPEMEHHBIMHU TTOACTAHOBKOW U CJIOKEHHUEM.

Pemrars mnpocTedmime CHUCTEMBI, B KOTOPBIX OJHO U3
YpPaBHEHUU HE SIBJISIETCS JIMHECHHBIM.

IMpuBoauTH rpaguuUecKy0 MHTEPNPETALMIO PEIICHUS YPAaBHEHUS
C JABYMsl IIEPEMEHHBIMH W CHUCTEM YPaBHEHUU C JIBYMs
NEPEMEHHBIMHU.

Pemrath TeKCTOBBIE 3aa4M aﬂre6paI/IquKHM crrocooom

YpaBHeHust

U  HepaBeHCTBA.
HepagencrBa

(12 )

YucnoBele HEpaBEHCTBA M HUX
CBOICTBA.

HepasenctBo c OIHOU
NEPEMEHHOMN. JIuneiinble

HEpaBEHCTBA C ONHOU NEPEMEHHON

DopMyIHPOBATH CBOMCTBA YHCJIOBBIX HEPABEHCTB,
WUTIOCTPUPOBATh WX HAa KOOPJAWHATHOMW NPSIMOMN, JAOKAa3bIBATh
anreOpanvyecKH.

IIpuMeHsATH CBOICTBA HEPAaBEHCTB B XOJE pELICHUs 3a1ad.

Pemiare JIMHEHMHBIE HEpaBEHCTBA C OJHOM IIEPEMEHHOM,
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U ux peuieHue. CucreMbl JUHEUHBIX
HEPABEHCTB C OJHON IIEPEMEHHON U
UX pELICHHUE.

M300pakeHue perieHust JIMHSHHOTO
HEpAaBEHCTBA M HX CHCTEM Ha
YHUCJIOBOU ONpsIMOU

n300pakaTh pEIICHUE HePaBESHCTBA HA YHUCIOBOU MTPSIMOIA.
PemaThb cucTeMbl TMHEHHBIX HEPABEHCTB, N300pakaTh PEIICHUE
CHUCTEMbI HEPABEHCTB Ha YMUCJIOBOU IIPSIMOU

DOyHKIUH. IlounsaTne bysxIHUH. O6Giacte | Hcnmoab3o0BaTh QyHKIMOHAIBHYIO TEPMUHOJIOTUI0 U CUMBOJIMKY.
OcHoBHbIE oIpeaeICHUus u MHOYKECTBO | BplumciasaTh 3HaueHUus (QyHKUMH, 3agaHHBIX (Gopmynamu (IIpU
NOHATHUS 3HA4YCHUN bysHKIIIN. CroocoObl | HEOOXOAWUMOCTH  HCIIOJb30BaTh KaJIBKYJISITOP); COCTaBJATH
(5 9) 3agaHust PYyHKIIUH. Ta0JANIbI 3HAYEHUH (YHKIINU.
I'paduk bysKIITH. CpoiictBa | CTpouTthb no TouxkamM rpapuku QyHKIIAHN.
¢dysknun, wux oroOpaxkenue Ha | OnuceiBaTh CcBOMcTBAa (QYHKIMUM Ha OCHOBe €€ rpaduuecKoro
rpacduke MIpEACTaBIICHMUSI. Hcnoan3oBars (yHKIMOHAJIBHYIO
TEPMHUHOJIOTHI0O M CHMMBOJIMKY.
HccaenoBars 1npuMepsl rpadUKOB, OTpPaKalOUIUX pealbHbIE
npoueccel U siBieHus. IIpuBOANTL NpHUMepbI IIPOLECCOB U
SIBJICHUM c 3aJaHHbIMU CBOMCTBaMH. Hcnoan3oBarh
KOMNBIOTEPHbIE  NPOrpaMMbl IS TOCTPOEHUSI TpadpuKOB
(GpyHKIUN 1 U3y4EeHUS UX CBOMCTB
DOyHKUNH. Yrenne wu mnocTtpoeHue rpadukoB | HaxoauTs ¢ momoumblo rpapuka QyHKINN 3HAYEHUE OJTHOM U3
Yuciaosbie ¢dynkuuii. Ilpumepsl rpadukoB | paccMaTpUBAEMbIX BEJIWYHWH IO 3HAYEHUIO OPYTOM.
pynknun ¢dyHKIMN, OoTpakarollUuX peajibHble | B HECIO0XHBIX cilydasx BbIpaxaTb (POpPMYJIOH 3aBHCHMMOCTb
(9 v) ITPOIIECCHI. MEXKy BEJIUYMHAMH.

dOyHKIHUH, OITHCHIBAIOIIUE

OpsIMYIO u oOpaTHy10
MPONOPIHOHAJIBHBIE 3aBUCUMOCTH,
1704 rpaduKH. I'mnep6omna.

Pacno3HaBaThb BHUJIbI HM3Yy4YaCMbIX

OnuceiBaTh XapakTe€p HW3MEHEHUsI OJHOM BEJIWYHUHBI B
3aBUCHUMOCTH OT HW3MEHEHMs1 JApyrou. PacmodHaBaTrb BHUIbI
pyHKIMH.
MOJIOKEHUE Ha KOOPJAMHATHOMN IJIOCKOCTH TIpadUKoB (YyHKIIUH
Buma: y = X%, y= X3, y= X, y=|x|.

n3y4dacMbIX Iloka3bIBaTh CXeMaTHU4Y€CCKH
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pyHKIIHH. IToxka3bIBaTh HUcnoab3oBarh (QyHKUHOHAIBLHO-TpaguYecKHe  NpeIcTaABJICHUA

cXxeMaTH4eCcKH  IIOJIOKEHHE  Ha JUISI peIICHUS U UCCIIEIOBAHMUSI YPAaBHCHUH U CHUCTEM ypPaBHEHUIA.
KOOPJIMHATHOU IUIOCKOCTH IIpumensaTs nudpoBbie pecypchbl s IMOCTPOEHHUS TIpadUKOB
rpadukoB GyHKIMH BHUma: Y = X2, byHK1IIMI

y=x,y= X, y=|x|

Hcnoab3oBarb (pyHKIHOHAIBHO-

rpapuyeckue MNpeICTABJIEHUS IS
pemeHust u HCCJICIOBAHUS
YpaBHECHHUH U CHUCTEM yPaBHCHUIA.
ITpumeHsaTs U (PPOBLIE pecypPChI I
noctpoenus rpa¢pukoB GyHKIUN

IloBTOpPEHME H IloBTOpEHHME OCHOBHBIX IIOHATHH U Bp10upaTh, IPUMEHATH, OLIEHUBATH CIOCOOBI CPAaBHEHMS YHCEI,
obodmenne (9 1) METOJIOB KypcoB 7/ M 8 KJlaccos, BBIYHCIICHUH, npeoopa3oBaHUil BBIPpAXKECHUM, pelIeHus
0000I11IeHrE 3HAHUI ypaBHEHHH.

OcymecTBJIATh CAMOKOHTPOJIb  BBINOJIHAEMBIX JCHUCTBUH U
CaMOIIPOBEPKY pe3yabTaTa BBIYMCIEHUM, HOpeoOpa3zoBaHUiA,
NOCTPOCHUM.

Pemare  3agayu W3 peajbHONl  KU3HHM, NPUMEHATH
MATCMATUYCCKUEC 3HaHUs Jd PCIICHHUA 3aaa4 HW3 JIpPpYyTux
MIPEeIMETOB.

Pemiats TexkcToBBIE 3a4auM, CPaBHUBATH, BLIOUPATH CIIOCOOBI
penienns 3axadyu

9 kaace (102 v)

Ha3zBauue pa3jieia OcHOBHOE cojepKaHue OcHOBHbBIE BH/IbI 1eITeJIbHOCTH BOCIIMTAHHMII
(Tembl)
Kypca (4McjI0 4acoB)
Yucaa u | PammonanbHBIC qucia, | Pa3BuBaTh mnpeAcTaBJeHHsT O YHCIax: OT  MHOXECTBa
BbIYMCJICHHUSI. UppalroHalIbHbIE qrcia, | HATypaJIbHBIX YHCEJ JI0 MHOXKECTBA JICHCTBUTCITBHBIX YHCEIT.
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JeiicTBUTEIbHBIE KOHEYHBbIE u OeckoHeuHble | (O3HAKOMHUTHCH C BO3MO>XHOCTBIO IIPECTABIICHUS
qnciia JIeCITUYHBIE  ApoOM. MHOXECTBO | ACHCTBUTEIBHOTO YHCIA KaK OECKOHEYHOU JAECSITUYHOM IpooH,
(9 u) JIEUCTBUTEIBHBIX 4yceJl; | NPMMEHSATh [JECSATHUYHbIE IPUOIMIKEHUsT PALMOHAIBHBIX U
AE€UCTBUTEIIbHBIC qucia KaK | HUppalMOHAJIBbHBIX YUCEII.
OecKkOHeuHble JecsaTudHble Apob6u. | MH3o00paxkaTh neliCTBUTEIIbBHBIE YHCIIA TOUKAaMHU KOOPAUHATHOM
B3aumnuo OJHO3HAYHOE | MPSIMOU.
COOTBETCTBUE MEXKJy MHOXECTBOM | 3anuchiBaThb, CPAaBHMBATH W YIHNOPSAA0YMBATH JACHCTBUTEIIbHBIC
JIEUCTBUTEIILHBIX yHca.
4qUceJl W MHO>KECTBOM  TOYEK | BbBINOJUHATHL, codeTass YCTHbIE M IIMCbMEHHBIC IIPUEMBI,
KOOPJAUHATHOM ITPSIMOMU. apudMeTHYeCKHe [JelCTBUS C pPALMOHAIBHBIMHA YHCIIAMU;
CpaBHEHHE NEUCTBUTEIIBHBIX UMCEJI, | HAXOAUTH 3HAYEHUsSI CTEIECHEH C LEeNbIMH NOKa3aTesIMU U
apudMeTudecKue NEUCTBUS C| KOpHEH; BBIYHUCJIATH 3HAYCHUS YHCJIOBBIX BBIPAKEHUMU.
JIEUCTBUTEIbHBIMU quciaaMmu. | IloayuuTs mnpeacraBjieHHMe O 3HAa4YUMOCTH JE€HCTBUTEIBHBIX
ITpubnuxénnoe 3HA4YE€HMUE | YHCEJ B IPAKTUYECKON AEATEIBHOCTHU YEJIOBEKA.
BEJIMYHHBI, TOYHOCTH | AHAJM3HUPOBATH M AeJaTh BbIBOAbI O TOYHOCTH NPUOIM>KEHUS
npuommkenusi. OKpyTJIeHHE YHCeNl. | AEWCTBUTEIILHOIO YHCia MPU PEUISHUH 3a1ad.
Ilpuknnka wu oueHka pe3ynabTaroB | OKpYyIIsATh ACHCTBUTEIBHBIE YHCIIA, BbINOJHATH NPUKHAKY
BBIUHMCIICHUU pe3yibTaTa  BBIYHUCIICHUM, OLEHKY 3HA4€HWH  YHUCJIOBBIX
BBIPA>KECHUM.
3HAKOMHUTBCS € MCTOPUEH PAa3BUTHUS MaTEMaTUKH
YpaBHeHus JInnennoe ypasHeHue. Pemenne | OcBamBarb, 3alIOMMHATHL W HPHMEHATH rpadguyYecKue MeTOAbI
1 HePaBEeHCTBA. YpaBHEHUH, CBOSILIAXCA K | IIpU PELICHUU YPABHEHUM, HEPABEHCTB U UX CUCTEM.
YpaBHeHus JIMHECHHBIM. Pacno3naBarhb 1iebie U JpOOHBIE YPAaBHEHUS.
¢ OJHOI NepeMeHHOMH KBanpatHoe ypaBHeHue. Pemnienue | Pemars JMHeHHble M KBaJpaTHble YPaBHEHHUs, YpPaBHECHU,
(14 ) YpPaBHEHUM, CBOISIIIIUXCS K CBOISIIIIMECST K HUM, IIPpOCTEHINHEe IpOOHO-palimoHaIbHBIC

KBaJpaTHbIM. bukBajaparHbie
YpaBHEHUS.
IIpumepsl perieHuss ypaBHEHHUM

YpaBHEHUSI.
IIpeanarats BO3MOXHBIE CITOCOOBI PEIIEHUs] TEKCTOBBIX 3aj1ady,
o0cyxaaTb HMX M peliaTb TEKCTOBBIE 3aJayd pa3sHbIMU
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TpEeThbE U 4ETBEPTOM CTENEHEN
Pa3JyI0KEHUEM HAa MHOXKUTEIIH.
Pemenune npoOHO-paninoHaaIbHbIX

crrocobamMmu.
3HAKOMUTBCS C UCTOPHEN pa3BUTHS MaTEMaTUKH

YpaBHEHUM.
Penienue TEKCTOBBIX 3a1a4
anreOpandyecKuM METOJIOM
YpaBHeHust JIluneitHoe  ypaBHEHHME C JIBYM OcBauBaTh M NPUMEHSATHb MPUEMBI PEIICHUS CHUCTEMbI JIBYX
M HepaBeHCTBA. MepPEMEHHBIMU U €T0 Irpaduk. JIMHEUHBIX YPABHEHUUN C JABYMsI IEPEMEHHBIMA W CHUCTEMBI
Cucrembl ypaBHeHUil Cucrema JIBYX JIMHEWHBIX | JIBYX YpPaBHEHUW, B KOTOPBIX OJIHO YpPaBHEHUE HE SIBJISICTCS
(14 g) YpaBHEHUH C JIBYyMs IEPEMEHHBIMHU U | JIMHEHUHBIM.
e€ peumienue. Pemrenne cucrteM ABYX | HMcemoab30BaTh (yHKIMOHAILHO-TPAQHUUECKUE IIPEICTABICHUS
YPaBHEHHUHU, OJHO U3 KOTOPBIX JUIslT PpelleHMs W HUCCJIeJ0BaAaHUsl YPAaBHECHUNW UM CHUCTEM.
JUHEWHOE, a Jpyroe — BTOPOU AHAJIM3UPOBATh TEKCThl 3ajJad, peliarbh HUX alreOpandyecCKuM
CTCIICHU. Fpa(l)I/I‘leCKaH CrHOCcO0OOM: nepexoauTh OT CIOBECHOM (bopMyanOBKI/I YCJI0BUs
HHTCPpIIpCTalInA CHCTCMBI 3aJauyd K ajareOpandyeckod MoJienu MTyTEM COCTaBJICHUS
YPaBHCHHH C ABYMsI ICPEMCHHBIMM. CHUCTEMBI YPAaBHEHHH; peliaTb COCTABJIECHHYI CHUCTEMY
Pemenne TCKCTOBBIX 3aJga4 ypaBHeHHI‘/'I; HHTEpHpeTHupPOBaTh PE3yJIbTar.
anredpanv4ecKkuM Criocooom 3HAKOMHTBCH C UCTOPHEN pa3BUTUSI MaTeMaTUKHU
YpaBHeHust YHucioBble HEpaBEeHCTBA M UX Yurars, 3alMChIBATD, MOHUMATD, HMHTEPIPEeTHPOBATHL
" HepaBeHCTBA. CBOICTBA. HEPABEHCTBA; MCIIOJIbB30BAaTh CHMBOJHKY H TEPMHHOJIOTHIO.
HepaBencrBa (16 JIuneliHble HEpaBeHCTBA C OJIHOU BbInoiHATH TIpeoOpa3oBaHUsI HEPABEHCTB, HMCHOJIb30BATH JUIS

1)

IIEPEMEHHOMN M UX PELICHUE.
CucrteMbl JTUHEHUHBIX HEPABEHCTB C
OJTHOM MEPEMEHHOU U UX pPELICHUE.
KBanpaTtHele HepaBeHCTBAa M HX
pemrenue.
I'paprueckas UHTEpIIpETALs

HCPAaBCHCTB U CUCTCM HCPABCHCTB C

HpeO6pa3OBaHI/ISI CBOICTBa YU CIIOBBIX HCPAaBCHCTB.
Pacmo3HaBaTrb JIMHEUHBIE U KBaJApaTHBIC HCPABCHCTBA.
Pemrars JuHEHUHBIC HCpPaBCHCTBA, CHUCTCMBI JHUHEUHBIX

HCPaBCHCTB, CUCTEMbI HCPABCHCTB, BKIIFOYAKOIINUX KBAaAPaTHOC

HCpaBCHCTBO, HW pe€lliaTb MUX; oﬁcymnaTb IMOJIYYCHHBIC

perieHusl.
HN300pakaTh perieHrue HEpaBEHCTBA U CHUCTEMbl HEPABECHCTB
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ABYyMsI ICPCMCHHBIMU

Ha YHUCJIOBOM MNPsIMOM, 3alUCHLIBATH PEIICHHUE C IIOMOIIBIO
CHUMBOJIOB.

PemaTe kBajJpaTHBIE HEPABEHCTBA, UCIOJb3Yys rpaduuecKue
NpeaCTaBICHUS.

OcBanBaTh M MNPHUMEHATH HEPABEHCTBA IIpU PELICHUU
pas3JIM4YHBIX 3a7a4, B TOM YHCJI€ IPAKTUKO-OPUEHTUPOBAHHBIX

DOyHKUUHA
(16 u)

Ksanparuanas bysxnwms, eé
rpajpuk u cBoiicTBa. I[lapadbomna,
KOOpAWHATHI BEPUIUHBI ITapadoJibl,
OoCh CUMMETpPUH napaOoJIbl.
CrerneHHsble pynk1IIN C
HaTypaJIbHBIMU MTOKa3aTeIIsIMU 2 U
3,uX rpadd¥UKHU U CBOMCTBA.
I'paduku pyukimii: 1y = kx, y = kx
+ b,y :E, y=ax? y=axy=\xy

=lx

Pacno3HaBaTh BHIAbI M3ydaeMbIX (QYHKIHH; WIJIIOCTPHUPOBATH
cXeMaTHYeCKH, O0BSICHATHL PACITOJ0KEHHE HAa KOOPIAMHATHOM
IUTIOCKOCTH TrpadukoB pyHKIMM Buaa:y = kX, y = kx + b, y =

k N
Y= ax?, y = ax®,y =\X, Y = x| B 3aBUCHMOCTH OT 3HAYCHHIi
K03(p(HHUIIHEHTOB; ONUCHIBATh UX CBOICTBA.

Pacno3naBarh KBajapaTHYHylO (QyHKIHIO 10 (opmyre.
[IpuBoauTs mnpuMepbl KBAJAPATHYHBIX 3aBUCUMOCTEH U3
pearbHON JKU3HHM, (PU3UKH, TeOMETpUH. BBIABIATL U
000061maTe 0coOO€HHOCTH TpadrKa KBaAPATUIHOW (PYHKIIUU Y
= ax? + bx + c.

CTpouTh U H300pakaTh cXeMaTHYeCKH TpadUKu KBaIPaTHUIHBIX
byHKIWMi, 3a0aHEBIX popMyTamMu BHay = ax2,y = ax? + q, y
=a(x + p),y=ax? + bx + c.

AHAJIU3UPOBATH U NMPHUMEHATH CBOMCTBA M3YyYCHHBIX (DYHKIIHI
JUTSL UX TIOCTPOSHMSI, B TOM YHCJIE C TOMOIIBIO ITU(PPOBBIX PECYPCOB

71




YucJsioBbie
MOCJIeI0BATEILHOCTH

(15 )

IToasiTue YUCJIOBOU

IIOCJIC10BATCIIbHOCTH.

3ananue I1OCJIE€0BATEIbHOCTHU
PEKYPPEHTHOM bopmyoit u
bopmymoii n-ro usneHa.

ApudmMeTrndeckast u
reoMeTpuyecKast IIPOTPECCUH.
DopmyIibl n-ro 4jeHa
apudmeTnueckou u
reoMeTPUYECKOM IIPOrpeECCUM,

CYMMBI TI€PBBIX N 4JICHOB.

N300paxkenue 4JICHOB
apu(pMEeTHIECKOU u
reOMETPUYIECKOMN Iporpeccui
TOYKaMHU Ha KOOpJAWHATHOM
IUIOCKOCTH.

JInHeHBIN U PKCIOHEHIIMAIbHBIN
pocrT.
Cno>xHble TPOLIEHTHI

OcBauBaTh M NPHUMEHSATh WHIEKCHbIE 0003HAUYEHUs, CTPOMThH
peuyeBble BBICKA3bIBAHUA C MCIOJB30BAaHHMEM TEPMHUHOJIOTHH,
CBSI3aHHOM C MOHSITUEM I1OCJIEA0BATEIbHOCTH.

AHaIu3MpoBaTh (popMyiry N-TO YJIeHA MOCIEA0BATEIILHOCTH UITH

PEKYPPEHTHYIO dhopmymy " BBIYUCJIATH YJIEHBI
MOCJICIOBATEIIBHOCTEN, 3a/ITaHHBIX 3TUMH (POPMYyIaMH.
YcranaBauBarth 32aKOHOMEPHOCTh B IIOCTPOECHUU

IIOCJIEJOBATEIIBHOCTH, €CJIM BBIIHUCAHbI IIEPBbIE HECKOJIBKO €€
YJICHOB.
Pacno3zHaBarb  apudMeTHUYECKyI0O M  I'€OMETPUUECKYIO
MPOrpecCuU IPHU pa3HbIX CIIOCO0AX 3aJaHMU.

Pemiare 3agaum ¢ ucnosb3oBaHueM GOpMyJ N-ro YieHa
apu(METHIECKO M TEOMETPUYECKON IPOTrpPecCHii, CYMMBI
NEPBBIX N YJIEHOB.

HN306paxxaTe Wie€HBl NOOCJIEI0BATEJIBHOCTH TOYKAMH Ha

KOOpHHHaTHOﬁ IINTIOCKOCTH.

PaccmarpuBaTh npuMepbl NPOLECCOB M SIBJIEHUM U3 peaJIbHOM
)KU3HU, WLUIIOCTPUPYIONIME W3MEHEHHE B apu(METHUYECKOU
OpOTPECCUU, B TEOMETPUYECKOM Mporpeccuu; u3obpakaTh
COOTBETCTBYIOIIHUE 3aBUCUMOCTH I'papUUECKH.

Pemarn 3aJa4M, CBsI3aHHBbIC C 4YHCJIOBBIMU
IIOCJICAOBATEIIBHOCTSIMH, B TOM YMCJI€ 3aJayd W3 peallbHOU
)KU3HM C  HCIIOJBb30BaHHEM  LUMQPPOBBIX  TEXHOJOTMM

(P1eKTpOHHBIX TAOJIUL, TPpadUUIECKOro KalabKyJIAITOpa U T.II.).
Pemiarp 3a/1a4uy Ha CJIOXKHBIE MPOLIEHTHI, B TOM 4YHCJIE 3aJlauu
U3 peajbHOU NPaKTUKHU (C UCIIOJIb30BAaHUEM KaJIbKYJISITOPA).
3HAKOMHUTBCS ¢ HCTOPUEH Pa3BUTHUS MaTEMaTUKH
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IloBTOpEHME,
00001IEHHE,
CHCTEeMaTH3AIus
3HAHMI

(18 u)

Yucaa U BbIYUCIEHUSA (3aHI/ICB,
CpaBHCHUC, HeﬁCTBHH (&
HCﬁCTBHTCJ’IbHBIMPI qucJjiaMMU,

qHuCJ1oBas IIpsiMasi; IIPOLCHTHEI,

OTHOILICHMUS, OPONOPIHH;
OKpyTIJIEHUE, OpUOJIMIKEHHE,
OIIEHKA; PpEUICHHE  TEKCTOBBIX
3a/1a4 apu(MeTHYIECKUM
CIIOCOOOM).

Anredopanveckue BbIPaKEeHUH
(mpeoOpa3zoBaHue ainredpandecKux
BBIpaKCHUH, JIOTTy CTUMBIE
3HAYCHHUS).

OnepupoBaTrh TOHATHUSIMH. MHOXECTBO, IOJIMHOECTBO,
oIepany HaJ MHOXXECTBAMH; HCHOJIb30BaTh I'padHIECKOe
NpeACTaBIICHUE MHOXECTB  JJIsi  OINMCAaHUsl  peajlbHBIX
MPOIIECCOB M SBJICHHUU, IIPU PpEUICHUM 3a7ad U3 JIPYyrux
y4eOHBIX MTPEIMETOB.

AKTYyaJIM3UPOBATh TEPMHUHOJIOTMI0 U OCHOBHbIE [1eHCTBHUS,
CBfI3aHHbIE C 4YHMCJaAMM. HaTypaJlbHOE YHCIO, IPOCTOE U
COCTAaBHOE 4YMCJIa, JACJIIMMOCTb HATypaJbHBIX YHCEJ, NPU3HAKU
JICIMMOCTH, 1I€JI0€ YHCJIO, MOJYJb 4YHCJIa, OOBIKHOBEHHAas U
JIeCSITUYHAast IPOOU, CTAaHAAPTHBIN BHUJ YMUCIIa, apuPMETUIECCKUN
KBAaJpaTHbIM KOpPEHb. BBINOJHATH [AeHCTBUSI, CPABHUBATH U
YHOPSAA0YUBATH YHCJIA, NIPEJCTABIATh YUCIAa Ha KOOPJAMHATHOU
NpPsAMOM, OKPYTIJIATH YMCJIA; BBINOJHATH NMPUKHAKY M OLECHKY
pe3yJibTaTa BBIUUCICHUM.

Pemiarp TekcTOBBIE 3aJa4yM apU(PMETHUYECKUM CIIOCOOOM.
Pemiarbs npakTuyecKue 3aa4m, COJICpIKaIlre IPOUEHTHI, JOJIH,

4acTH, BBIPAXKAIOIIWE 3aBHCHUMOCTH: CKOPOCTbh — BpPEMSI —
paccTosiHue, II€eHa — KOJIMYECTBO — CTOHMMOCTb, OOBEM
paboThl — BpeMsi — MOPOU3BOAUTEIBHOCTh TPY/ia.

Pa30upare peanbHble )KU3HEHHbIE CUTYallUH, (pOPMYIHMPOBATH
WX Ha s3bIK€ MAaTeMaTHKH, HAXOAUThb pEIICHUE, IPUMEHS
MaTeMaTH4YeCKHUH anmnapar, HHTepnpeTupoBaTh pe3yibTar.

OnepupoBaTh NOHATHUSIMM: CTEIEHb C LEJbIM IIOKAa3aTEJIEM,
apupMeTHIeCKu KBaJApaTHBIN

anrebpandeckasi IpoOb, TOXKJIECTBO.
BbInoaHATHL OCHOBHBIC Z[eﬁCTBHHI BBIITOJIHATD paC‘léTLI 10

KOpPCHBb, MHOI'O4YJICH,

dbopmyiam, mnpeoOpa3oBbIBaTH IEjble, JAPOOHO-pAIMOHAIbHBIC
BBIPAXKCHUSI U BBIPAXKCHUSI C KOPHSIMH, PEaIn30BbIBATh Pa3JI0KCHHUE
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dyHkuu (IIOCTPOCHHE, CBOWCTBA
pynkumi;
rpaudecKoe perieHue ypaBHECHUM

HU3YYCHHBIX

U UX CHCTEM)

MHOTrO4YJIeHa Ha MHOMXHUTEJIHU, B TOM 4YHUCJE C HCIOJIb30BaHUEM
(opmyr pazHOCTH KBaapaTOB W KBaJpaTa CYMMBI M Pa3HOCTH;
HaxXOJUTh [NOMYyCTHUMBIE 3HA4YEHUS NEPEeMEHHBIX s JpOOHO-
panroHaIbHBIX BBIPAKCHUM, KOPHEH.

OnepupoBath NOHATUAMM: (QYHKOUSA, Tpapuk QYHKIIAHA, HYIIH
(GyHKIIMHM, TOPOMEKYTKH  3HAKOIIOCTOSHCTBA, MNPOMESKYTKH
BO3pacTaHusl, YObIBaHUsI, HAMOOJIbIIICE U HAUMCHBIIIEEC 3HAYCHUS
dyHKIINH.

AHaau3upoBaTh, CpPaBHUBATH, OOCYKJAaTh CBOHCTBAa (DYHKIIHM,
CTPOUTH UX TpadUKH.

OnepupoBatb NOHATUAMMU: IIPAMAasi MPONOPLUHUOHAIBLHOCTb, OOpaTHAasI
NPONOPLUUOHAIBHOCTh,  JIMHEHHast  QyHKUUs,  KBaJApaTU4YHAas
(bynkums, mapabdomna, runepoona.

Hcnoab3oBars rpaguku Jisl ONPEACIICHUS] CBOUCTB, IIPOLIECCOB U
3aBHCUMOCTEH, JIsI peIICHUS 3a/1a4 U3 APYTUX yUeOHBIX MPEAMETOB
W peaJbHOW JKU3HH; MOJAEJHPOBATHL C IOMOIIBIO TrpaduKOB
peaJibHbIE TIPOLIECCHI U SIBICHUSI.

BeipaxkaTts ¢opmyJiaMHu 3aBUCUMOCTH MEXY BEJIMYMHAMU

TEMATUYECKOE IIJIAHUPOBAHUE YYEBHOI'O KYPCA(IIO TOAAM OBYYEHNA)

«'EOMETPUS»
7 kaace (709)

OcHoBHOE copepxaHue
Ha3zBanue pasaena
(Tembl) Kypca
(4HCJI0 YaCcoB)

OcHOBHbBIE BUJIbI 1€ATCIbHOCTH BOCIIUTAHHHMIL

IIpocreiimue IIpocrelime reoMmeTpruuecKue
reoMeTpH4YecKue OOBEKThI: TOUKH, PSIMBbIE, JIYydU U
¢uryps u ux YIJIbl, MHOTOYTOJIBHUK, JIOMaHas.
cBoOliCcTBA.

CMeKHbBIE U BCPTHUKAJIBHBIC YTIJIbI.

@®opMyIUpPOBATHL OCHOBHBIE MOHSITHUSA U ONpPEACIICHUS.
Pacno3naBarh U3yueHHbIE T€OMETpUUYECKUE (QUTYDPHI,
onpeaeasiTh UX B3aUMHOE PacIIOJI0KEHHUE,
BBINOJIHATB YEPTEXK I10 YCIOBHUIO 3aJa4H.
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HN3mepenue
reoMeTpu4YecKux
BesinuuH (14 4)

Pabora ¢ npocTemumMu 4epTekamMmu.
Nzmepenue JTUHEHWHBIX U YTIJIOBBIX
BEJINYWH, BBIUHCIEHHUE OTPE3KOB U
YTJIOB.

Ilepumetp u miomans ¢uryp,
COCTaBJICHHBIX U3
OPSIMOYTOJIBHHUKOB

IIpoBoauTh NpOCTEHIINE NOCTPOSHUS C IIOMOIBIO

OUPKYJISI U JIMHEUKH.

HN3mepaATh JIMHEHHbIC U YIITIOBBIE BEJIMYMHBI TEOMETPUUECKUX U
NPaKTUYECKUX OOBEKTOB.

OmnpenessiTe «Ha rijas3» pa3Mepbl peajlbHbIX 0ObEKTOB,
NPOBOAUTH IPyOYIO OLICHKY UX Pa3MEpOB.

Pemiath 3aa4yn Ha BBIYHUCIIEHUE JUIMH OTPE3KOB U BEJIUYHH
YTJIOB.

Pemiath 3aa4yy Ha B3aUMHOE PaCIIOJIOKEHUE
reOMETPUIECCKUX PHUTYP.

IIpoBoauTk KiaccupUKALUIO YIIJIOB, BBIYUCIATH JUHEHHbBIE U
YTJIOBBIE BEJIIMYMHBI, MPOBOAUTH HEOOXOIMMBIC
JI0Ka3aTeJIbHBbIE PACCyXKIACHUS.

3HAKOMUTBHCH € UCTOPHUEH Pa3BUTHSI T€OMETPUHA

TpeyrojibHuKu

@2 )

ITonsiTue 0 paBHBIX TPEYroOJdbHHUKaX
U NEepBHUYHBIC MPEACTABICHUS O
paBHBIX (KOHTPYPHTHBIX) (UTypax.

Tpu MpU3HaKa paBeHCTBaA
TPEYTOJIBLHUKOB.
IIpu3naku paBeHCTBa

OPSIMOYTOJIBHBIX  TPEYTrOJILHUKOB.
CBOIICTBO MEIUAHBI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

PaBHOOenpeHHbIC u
PaBHOCTOPOHHHUE TPEYTrOJIbHUKH.
IIpusnaku u CBOMCTBa

paBHOOEIPEHHOT0 TPEYTOJILHUKA.
I[TpoTuB GosblIEH CTOPOHBI
TPEYTOJbHUKA JISKUT OOJBIITHMN
yrou. [Ipocreiiiie HepaBeHCTBa B
reomeTpun. HepaBeHcTBO
TpeyroJibHUKa. HepaBeHCTBO

Pacno3HaBaTh mnapbl paBHBIX TPEYTOJIbHUKOB Ha T'OTOBBIX
gyepTekax (C yKazaHueM MPU3HAKOB).

BeiBoauTh  cieactBus  (PaBEHCTB  COOTBETCTBYIOILIUX
3JIEMEHTOB) U3 PAaBEHCTB TPEYTrOJIbHUKOB.

®opmyIHUpOBATH OIpeJIeICHUS: OCTPOYT'OJILHOTO,
TyHOYTOJIBHOTO, OpPsIMOYT'OJIBHOTO, paBHOOEPEHHOTO,

PaBHOCTOPOHHETO TPEYTOJIBHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MEIHUAaHbl TPEYTOJBbHUKA; CEPEIUHHOTO IIEPIECHIAUKYIsSIpa
OTpe3Ka; IIepUMeTpaTPEyTOJIbHUKA.

®opMyJHPOBATH CBOMCTBA M MPHU3HAKU PABHOOEIPEHHOIO
TpPEeyroJbHUKA.

CrTpours 4epTeku, pemiarb 3a1a4M C [IOMOILBIO HAXOXICHUS
PaBHBIX TPEYTrOJIbLHUKOB.
IIpumenaTs MIpU3HAKHU
TPEYroJIbHUKOB B 3ajladyax.
Hcnoab3oBaTh 1HUQPOBBIE pecypchl AJsl  HMCCIe0BaAHUS
CBOMCTB U3y4aeMbIX (UTyp.

3HAKOMHUTBCS C HCTOPHEH PAa3BUTHSI TEOMETPUU

PaBCHCTBaA IIPAMOYTOJIBHBIX
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JIOMaHOH.

IIpsAMOYTrOJIBHBIN TPEYTOJIBHUK C
yriiom B 30°.

IlepBbie nIOHATHA O
JI0Ka3aTeNbCTBAX B F'€OMETPUU

MapaLieabHbIe ITapannenbHbie IpsMBIC, ux ®opMyIUPOBATH MMOHATHE [MAPATUIEIBbHBIX NPIMBIX,
CBOMCTBa IIaTeiit HoCTyJar
npsiMbIie, cyMMa . > o Yy HAXOJAMTh IPAKTUUECKUE IIPUMEPHIL.
yIJI0B BKJIHAA. aKpectr Jjiexkaluue, HN3yuaThs cBOMCTBa yIriioB, OOpa30BaHHBIX IPHU IIEPECCUCHUU
TPeyroJbHUKA COOTBETCTBCHHBIC 1 apajuleJdbHbIX NPSIMBIX CEKYIICH.
OJTHOCTOPOHHUE YTJIbI
14 ) (0GPA3OBAHHBIC MPH MEPECEUSHHM IIpoBoauTh 1OKa3aTENABCTBA IIAPAJUIEIBHOCTH ABYX MPSIMBIX C
N MMOMOIIb TJIOB BaHHBIX TIPpU T YEHUHU DTHUX
HapajieJIbHbIX OPSIMBIX CEKYIIEH). OMOLLBIO - yIIIOB, 0bpaso 4 B p cpecete 2
OpsIMBIX TPETbEU MOPSIMOM. BIYUCJIATh CYMM TJIOB
IIpu3Hak napajiieJIbHOCTH NPAMBIX p p p YMMY Y
o TPEYTrOJIbHUKA U MHOTOYTOJIbHUKA.
4yepe3 paBEHCTBO PACCTOSIHUNA OT I-i) cyroi a oroyroi 5 a
N N o axoaAuTh 4YHCJIOBBIE H KBEHHbIC 3HAUEHUs YIJIOB
TOYEK OJHOW NOpsAIMOMl OO0 BTOpPOU A Y Y B
mpaMoii reOMEeTPUUYECKHUX 3a/a4ax C UCIIOJIb30BAHUEM TEOPEM O CyMME
IJIOB TPEYrOJIbHUKA U MHOTOYTI'OJIbHUKA.
CymMMa yIJIOB TpEyrojbHHUKa WU é’ pey Horoy
HAKOMMUTBLCH C UCTOpHUeil BUTHUSI T€OMETPUU
MHOT'OYTOJIbHUKA. aKo ¢3¢ HCTOpHMEH pa3 coMeTp
BHemHue yriel TpeyrojabHHUKA
OKpyXHOCTb H OKpYy>XHOCTb, XOPAbI U TUAMETPHI, @®opMyJIMPOBATH ONPeAeJIeHUs: OKPY>KHOCTH, XOPAbl, AUaMeTpa
b b
KPYT. ux cBoWcrtBa. KacarenpHas k U KacaTeJIbHOM K OKpyXHocTu. M3ydaTrhb uX CBOIiCTBa,
I'eomeTpnueckne OKPY’KHOCTH. OKpYy>XHOCTb, MpU3HAKU, CTPOUTH ueprexu. HceaenoBarb, B TOM 4YHUCIE
NOCTPOCHHUS BnucaHHasi B yroia. Ilomsatue o HCIOJb3ys IH(POBbIe pecypchbl: OKPY>KHOCTb, BIIMCAHHYIO B
>
(14 ) I'MT, npumeneHne B 3ajaadax. Yroj; LEHTP OKPY>KHOCTH, BIIMCAHHOW B YIOJI; PAaBEHCTBO
buccekrpuca U CEepEeIHHBINI OTPE3KOB KACATEJIbHBIX.
NEepHeHIUKYJIISP KakK Hcnoas3oBats meron I'MT i1t nokazaTenbCTBaTEOPEM O

r€OMETPUYECKHE MECTA TOUYEK.
OKpy>XHOCTh, OIIMCAaHHAs OKOJIO

TpeyrojbHUKa. BrnucanHasa B
TPEYTrOJIbHUK OKPY>KHOCTb.
IIpocreiime 3aJauu Ha
HOCTPOEHHUE

MepecedyeHnr OUCCEKTPUC YTIIOB TPEYTrOJIbHUKA U
CEpPEAUHHBIX MEPHNEHAUKYIISIPOB K CTOPOHAM TPEYTOJIbHHUKA C
nomouibio I'MT. OBiageBaTh NOHATUSIMH BIIMCAHHOU U
ONHUCAaHHOU OKPY>KHOCTEH TPEYTrOJIbHUKA, HAXOAUTH LIEHTPbI
3TUX OKPY>KHOCTEU.

Pemiarb OCHOBHBIE 3a/1a4d HA NOCTPOCHHUE: YIJa, PABHOIO
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JJTAaHHOMY; CEPEAUHHOIO MEPIICHAUKYJIsIpa JAaHHOTO OTPE3Ka;
OpsiIMOMH, NpoOXOIsller  4Yepe3 HJaHHYKH  TOYKYy U
MEPIECHINKYJIISIPHON JaHHOU MPSIMOi; OMCCEKTPUCHI ITaHHOTO
yrjia; Tp€yroJbHUKOBIIO PA3JIMUYHBIM JI€MEHTaM.
3HAKOMHUTBLCH C UCTOPUEN Pa3BUTHUS T€OMETPUU

IHoBTOpEHME,
00001ICeHnE
3Hanuii (6 v)

IToBTOpEeHUE u 00o01u1ieHue
OCHOBHBIX TOHSITUM U METOJIOB
Kypca/ Kjacca

Pemarp 3aga4m Ha IOBTOPEHHE, WILIIOCTPUPYIOIIUE CBS3U
MEXX/1y Pa3JIMUHBIMH YacTsSIMU Kypca

8 kiacc (68 u)

Ha3Banue pa3gena
(Tembl) Kypca (4ucJio
4acoB)

OcHoBHOE coaepkaHue

OcHoBHbIE BH/bI 1eSIT€JIbHOCTH BOCIIUTAHHUIL

YeTbIpEéXyroJbHUKH
(12 u)

[Tapannenorpamm, ero npu3HaKu U
CBOMCTBA. YHactHbIE cily4yau
napasuieJorpaMMoB
(OpsIMOYTOJIBHUK, pOoMO, KBaJpar),
1704 HpU3HAKHU u CBOMCTBA.
Tpanenms. PaBHOOOKAas u
OpsAMOYTOJIbHAsI Tpareluu.

Y aBoenue meauansbl. LlenTpanbHas
CUMMETPHUSI

HN300paxaTh U HAXOAUTH HA YEPTEkKAX UYETHIPEXYTOJIBHUKH
Pa3HbBIX BUJIOB U UX 3JICMEHTHI.

DopmyaMpoBaTh olnpeae/IeHus: rnapajuieaorpaMmma,
NpsSIMOYTOJIbHUKA, poMOa, KBaJipaTa, Tpareiud, paBHOOOKOM
Tpareuud, HOpsIMOYTroJbHOUW Tpamneuuu. JlokaspiBaTh H
HCIO0JIB30BATH IPH PeUIeHUH 3aJa4 IPU3HAKU MW CBOMCTBA:
napajuiejgorpamMma, IpsMOYTOJIbHMKa, pomOa, KBajpara,
Tpareum, paBHOOOKOM Tpareumu, OpAMOYTOJIBHOM
Tpaneuuu.

IIpumeHaATH MeTO YABOCHHUS MEIMAHbI TPEYTOJIbHUKA.
HUcnoab3oBatb 1HUGPOBBIE PECypChl I  HCCICHOBAHUS
CBOMCTB M3y4aeMbIX (UTYP.

3HAKOMHUTBCS C HCTOPHUEN PA3BUTHSI TEOMETPUU

Teopema dPaJjieca u
TeopeMa 0
NMPONMOPIUOHAILHBIX
0Tpe3Kax, NoA0GHbIE

Teopema danmeca u Teopema o
OPOIIOPIUOHAIBHBIX OTPE3KAX.
CpenHsist JMHUSA TPEyYTrOJIbHUKA.
Tpanenus, e€ cpenHsisa JIUHUS.

HpOBOlII/lTb MOCTPOECHUSA C IMTOMOIIBIO HUPKYJIIA U JTUHEUKHU C
ucnojp3oBaHue TeopeMmbl Dajeca U TEOpeMbBl O
NPONOPLHUOHAIBHBIX  OTpE3KaX, CTPOUTH  YETBEPTHIN
OPOHOPIHHUOHAIIBHBIN OTPE30K.

77




TPeyroJbHUKH IIponopuronaabHbIC OTPE3KH, IIpoBoauTH JI0KA3aTeJIbCTBO TOTO, 4TOo MeTUaHbI
(15 u) NOCTPOECHUE 4eTBEPTOTO TPEYTrOJIbHUKA MNEPECEKAIOTCS B OJHOM TOYKE, U HAXOAUTH
OPOTIOPIIUOHAIIBHOTO OTpPE3Ka. CBSI3b C ILIEHTPOM MacC, HAXOJAUTh OTHOIIEHHWE, B KOTOPOM
CsoiicTBa HeHTpa macc B MeJIMaHbl AEISITCS TOUYKOW UX MEPECCUCHHUSI.
TPEYTrOJIbHUKE. HaxoauTh nogo00HBIC TPEYTOJIBHUKHA HAa TOTOBBIX YEPTEKax C
IMonoGHbIe TpeyroubHUKH. Tpu YKa3aHUEM COOTBETCTBYIOMIUX MPU3HAKOB ITOJIO0HSI.
[PU3HAKA [T0JOOHS TPEYrOJIbHUKOB. Pemiate 3agauM Ha TOAOOHBIE TPEYTrOJHLHUKH C IIOMOIIBIO
[IpaKTHYECKOE [IPUMEHEHHE CaMOCTOSITEIIBHOT'O MNOCTPOEHUSI YEPTEKEU U HAXOKICHUS
MOJ00HBIX TPEYTOJIBHHUKOB.
IIpoBoauTs a0Ka3aTeNBCTBA C HCHOJB30BAHHUEM MPU3HAKOB
moa00usl.
Jloka3pIBaTh TPU IIPU3HAKA OO0 TPEYTrOJILHUKOB.
IlpuMeHATH NOJIyYE€HHbIE 3HAHUS opu  peuieHUuM
reOMETPUUYECKUX U MPAKTUICCKUX 3a7ad.
3HAKOMHUTBLCH C UCTOPUEN pPa3BUTUS T€OMETPUU
ILnomans.. ITousaTue 00 ooeit TEOpUH OBiajgeBaTh MNEePBUYHBIMH MpeACTaABJeHHSIMH 00 oOmei
Haxoxnenue TUTOLIIAH. Teopud miomagu (Mepsl), GopMyJaupoOBaATH CBOMCTBA TUIOIIAIH,
oaaei DOopMyIIBL s MJIoMIA U BBISICHSITh UX HATJISITHBIA CMBICIT.
TpeyroJibHUKOB U TpEeyroJIbHUKA, IapajuiejorpaMmma. BeiBOAMTH hopmynbl IO rnapajuiesaorpaMmma,
MHOI'0yroJIbHbIX OTtHoLICHUE IIoImaae TpEyroilbHHUKA, Tpaneuuu u3  (GOpMyJIbl  TLUIOIMIAIU
¢uryp. Ilaomann TPEYTOJIbHUKOB C oomIM npsiMOYTOJIbHUKA (KBazpaTa). BbIBOAUTH POPMYIIBI TUIOIIA TN

MOA0OHBIX GuUryp
(14 )

OCHOBaHHEM HJIN OOIIEH BLICOTOM.
Brlunciaenue maoniagey CIIO0KHBIX
(puryp uepes pazbueHue Ha 4acTH U
JTOCTPOECHHUE.

Ilnmomann ¢uryp Ha KieTdaToM
Oymare.

ITnomagmn MOJTIOOHBIX ¢uryp.
Brruncnenue muromrazeii. 3agadum C
OPAKTUYECKUM COJICp>KaHHEM.
Pemenue 3aga4 ¢ moMonibo MeToaa
BCIIOMOTaTCIIBHOM IIJIOIIAaIN

BBIIIYKJIOTO YETBIPEXYTOJBbHUKA YE€pe3 AuaroHalll U YroJl
Mexay HuUMU. Haxoaurs muromaau guryp, U300pa>kE€HHBIX
Ha KJIeT4yaTol Oymare, MCIOJIb30BaTh Pa30MEeHUE HA YaCTHU U
JIOCTPOEHHE.

Pasoupars mnpuMepsl HCHONB30BAHMUSA BCIIOMOIaTEJIbHOM
IUIOIIAIM JJIs1 pEIIE€HUsI T€OMETPUYECKUX 3aay.

HaxoauTh miomanu noooHsIx Guryp. Beruuciasats
IUIOIIAAN PA3JIMYHBIX MHOTOYTOJbHBIX QUTYDP.

Pemiatn 3aavuM Ha 1jiomanab € MPpaKTUYCCKUM COACPIKAaHUEM
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Teopema Iludaropan
HayaJja

Teopema ITudaropa, e
JI0OKa3aTeJIbCTBO W NPHUMCHCHHE.

Joka3biBaTh Teopemy Iludaropa, ucnosab3oBaTh
e€ B IIPAaKTUUYECKUX BBIYHCIICHUSAX. D@OPMYJINPOBATH

TPUTOHOMETPHHU Oo0parnas Teopema [ludaropa. oIpeesIeHNs] TPUTOHOMETPUUECKUX (PYHKIIMIT OCTPOro yria,
(10 ) OrnpeesicHue NPOBEPATH UX KOPPEKTHOCTb.
TPUrOHOMETPHIECKUX byHKUMIT BbIBOAUTH TPUTOHOMETPUUYECKHE COOTHOLIEHHUS B
OCTpOro yria, MPSAMOYTI'OJIBHOM TPEYTrOJIbHUKE.
TPUrOHOMETPHYECKUEC Hccnenosarnb COOTHOIIEHUS MEXIY CTOpOHaAMH B
COOTHOIICHUSI B IIPSIMOYTOIBHOM NPsAMOYTOJIBHBIX TPEYroJbHUKaxX € yriamu B 45° u 45°; 30° n
TPEYTOJIbHUKE. OcHoBHOE 60°.
TPUTOHOMETPUUECKOE  TOXKJIECTBO. Hcnoab3oBaTh GOPMYIIBI IPUBEACHUS H OCHOBHOE
COOTHOLIEHUSI MEXY CTOPOHAMH B TPUTIOHOMETPUUECKOE TOMXKIAECTBO IS HAXOXKJICHUS
OpPSIMOYTOJIbHBIX TPEYTroJbHUKAX C COOTHOLIEHUH MEXY TPUTOHOMETPUYECKUMH (PYHKIIUSIMU
yriamu B 45° u 45°; 30° u 60° Pa3JIUYHBIX OCTPBIX YTJIOB.
IIpuMeHATH IOJyYEHHBIE 3HAHUS U YMEHUS HPUPELISHUU
OpaKTUYECKUX 3ajiad.
3HAKOMHUTBCS C HCTOPHEN PAa3BUTHUSI TEOMETPUU
VIJIBL B BnucanHble U LIEeHTpaJIbHbIE YIJIbI, DopMyJIMPOBATH OCHOBHBIE OIPEJ/ICIICHUS, CBSA3AaHHbBIE C
OKPY>KHOCTH. YIOJl MEXK/Ty KacaTeIbHOW U XOPIOM. yrjiaMH B KpyTe (BOHMCaHHbIN yroJi, [eHTPpalbHbINA yTo).
BrucaHnnLie u Yriel Mexay XopaaMu U HaxoauTh BIIMCaHHBIE YTJIbI, OUPAIOLINECS HA OJIHY AYyTY,
ONMCANNLIC ceKyluMH. Briucanuele u BBIYMCJATH YTJIbI C IOMOIIBIO TEOPEMBI O BHUCAHHBIX YyIJax,
YeTBIPEeXyrobHHKH. ONUCAaHHBIC YEeThIPEXYTOJIbHUKHA, UX | TEOPEMBI O BIIMCAHHOM 4YeTbIPEXYTOJIbHUKE, TECOPEMBI O
KacaTelbHbIE K MNpU3HAKU U CBOMCTBA. HeHTpajibHOM yrie. UcciienoBarb, B TOM YHCJIE C TOMOIIBIO
OKPY’KHOCTH. IIpumMeHneHne >TuX CBOMCTB IpHU UQPOBBIX PECYPCOB, BIIMCAHHBIE U ONTUCAHHBbIE
Kacanue pEIIEeHNN reOMETPUYECKUX 3aaa4. 4eTbIPEXYTrOJIbHUKH, BBIBOJAMTH UX CBOMCTBAa M MPU3HAKM.

OKpy>kHocreii (13 u)

B3auMHOe pacnoJsioXKeHue nByx
okpy>xHocTe. Kacanue
OKPY>KHOCTEU

Hcnmoyib30BaTh 3TU CBOMCTBA U IIPpU3HaAKU IIpHU PEIICHUN
3aga4

IToBTOpEHME,
0600611IeHre 3HAHUIA

(C))

IToBTOpEHNE OCHOBHBIX MOHITHUU U
METOJIOB KypCOB 7 u 8 KJaccoB,
00001IeHEe 3HAHUI

Pemars 3aga4um Ha NOBTOPEHHE, UJIJIOCTPUPYIOIINE CBSA3U
MEXAy pa3IudHbIMH YAacCTSIMU Kypca
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9 kuacc (68 1)

Ha3Banue pa3nena
(Tembi)

Kypca (4ucjio 4acoB)

OcHOBHOe coJepkaHue

OcHoOBHBIE BHBI ACATECJIBbHOCTH BOCIIMTAHHHUIY

Tpuronomerpus.
TeopemMbl KOCHHYCOB
U cuHYCOB. Pemenue
TpeyroJbHukoB (16

4)

Omnpenenenue
TPUTOHOMETPHUYECKUX
yrJioB oT 0° 1o 180°.
Kocunyc 1 cuHyC TIpsIMOTo U TYIIOTO

bysKIIHIT

yria. Teopema KOCHHYCOB.
(O6006mEnHasT) TeopeMa CUHYCOB (C
paaunycom OIMUCAaHHOM
OKpY>KHOCTH). Haxoskaenue miuH
CTOPOH u BEJIMYHHYTJIOB
TPEYIOJIbHUKOB.

dopmyna TUTOIIIATH

TPEYTOJIbHUKA YEPE3 JBE CTOPOHBI
u yroja wMexay Humu. Pdopmyna
IJIoIAa 4eThIPEXYTOJIBHUKA
4epes €ro AMaroHalau U yrojl MexXay
HUMHU. [IpakTHueckoe npuUMEeHEHUE
JIOKa3aHHBIX TEOPEM

DopMyJIUPOBATH ONpeae/ieHUs] TPUTOHOMeTPHYecKUX (PYHKITUH
TYIIBIX U OPSMBIX YTJIOB.

BbIBOOUMTBL TEOpEMY KOCHHYCOB M TEOpPEMY CHHYCOB (C
paJnycoM OIIMCAaHHONW OKPY>HOCTH).

Pemiath TpeyrojbHUKH.

Pemarp npakTudeckKHue 3aadu, CBOASAIIMECS K HAXOXKIAECHUIO
Pa3IMYHBIX 2JIEMEHTOB TPEYTIOJIbHUKA

IIpeoOpa3oBanue
noxo0us.
Merpuueckue
COOTHOIIICHHSA

B OKPYKHOCTH

(10 )

Ilonsitue o npeoOpa3zoBaHUU
noao0ust.
CoOTBETCTBEHHBIE 3JIEMEHTHI

noa00HBIX QUTyp.
Teopema 0 IpOU3BEEHUHU OTPE3KOB
XOpZ, TeopeMa O IIPOU3BEICHUU

OTPE3KOB CEKyIHUX, TeopeMa o
KBajgpare KacaTeJIbHOM.
IIpumenenue B peumenun

TCOMCTPHUYUYCCKUX 3aJa4

OcBauBaTh NOHATHE NPeOOpPa30BaAHUA TTOT00US.
HccaenoBaThb OTHOILCHHE JIMHCUHBIX 3JIEMEHTOB

¢uryp npu npeobpazoBaHUHN 1OJI00USI.

Haxoaurhb

MpUMEPHI TTOJI00UsI B OKpY’Karomiel /1 eHCTBUTEIHbHOCTH.
BpIBOAUTH METPUYECKHE COOTHOIIEHUSI MEXAY OTpe3KaMu
XOpJl, CEKYIIMX U KacaTeJIbHBIX C UCIIOJb30BAHUEM BIIMCAHHBIX
YTJIOB, U TIOJIOOHBIX TPEYTOJIBHUKOB.

Pemratb reoMeTpUYECKHUE 3a0a91 U 3aJa91 U3 PEATIbHOM )KU3HU
C MCHOJIb30BaHMEM MOJOOHBIX TPEYTOJIbHUKOB
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BexTopsl OnpeznesieHUE BEKTOPOB, CIOXXEHHUE Hcnoab3oBaTh  BEKTOpPHl KaK  HaNpaBJIEHHbIE  OTPE3KH,
(12 v) U Pa3HOCTb BEKTOPOB, YMHO>KEHHE HCCIe10BATh IeOMETpUYECKU (epemelieHue) U (pu3ndecKkui
BEKTOpa Ha YMCJIO. (cuna) CMBICIIBI BEKTOPOB.
PuU3n4eCKU U TI'€OMETPUUYECKUU 3HaTh onpeaesieHUsi CyYMMBbI U Pa3HOCTU BEKTOPOB, YMHOXKEHUS
CMBICJI BEKTOPOB. BEKTOpa Ha 4YHCJIO, MHCCJIeJ0BaTh TI'€OMETPUUYECKUN U
Pa3noxxenne BekTOpa IO ABYM (br3uUecKuii CMBICIIBI 3TUX OIEpALM.
HEKOJUIMHEAPHbIM BEKTOpaM. Pemrarp reomMerpuyeckue 3aJadyd  C  HCHOJIb30BAaHUEM
Koopaunats! BekTopa. BEKTOPOB.
CkasnsipHOe MIPOU3BE/ICHUE PackiaasiBaTh BEKTOpP 110 JIBYM HEKOJJIMHEAPHBIM BEKTOPAaM.
BEKTOPOB, €ro IIpUMEHEHHE sl Hcnoab3oBaTh  CKAISIpHOE  IIPOU3BEJICHHE  BEKTOPOB,
HaXOXXJICHUS JJIMH U yIJIOB. BbIBO/JAUTb €0 OCHOBHBIE CBOMCTBA.
Pemrenue 3agady ¢ OOMOIIBIO Beryucasitb CyMMy, pa3HOCTb U CKaJISIPHOE MPOU3BEICHUE
BEKTOPOB. BEKTOPOB B KOOpJIMHATAaX.
IIpumenenue BEKTOPOB 1S IIpyMeHATH CKaJIsIpHOE MNPOU3BEJICHUE JUISI HAXOXKIACHUS
pemeHust 3aJady KHUHEMaTHKU U JUIMH U YTJIOB
MEXaHUKHU
JexapToBbI JlekapTOBbI KOOPJAMHATHI TOUEK Ha OcBanBaTh NOHATHE IIPSIMOYIOJIBHOM CHCTEMBI KOOpAWHAT,

KOOPIHHATHI HA
miockoctu (9 4)

IIJIOCKOCTH.

YpaBHeHue  npsMoil.  YTJIOBOU
K03 PUITHEHT, TaHI€HC  yrija
HaKJIOHA, napaJuieJIbHbIC "

HNCPIICHAUKYIIAPHBIC ITPAMBIC.

YpaBHeHHE OKPY>KHOCTH.
Haxoxxaenne xkoopauHAT TOYEK
IepecedYeHmus]  OKPYKHOCTH U
OPSAMOM.

Meron KOOpAMHAT MPU PELICHUU
reOMETPUYECKHUX 3a1ad.

Hcmmons3oBanue meToa KOooOpauHaT
B IMMPAKTHUYCCKHUX 3aJadax

JEKApTOBBIX KOOPAMHAT TOYKH.
BeiBOANTH ypaBHEHHUE NPSIMOU U OKPY>KHOCTH.

BbiaeasiTb MOOJHBIM KBaJApaT JiI HAXOXJICHUS LIEHTpaA U
paanyca OKpYKHOCTH 10 €€ YpaBHEHHUIO.

Pemarsb 3agaun Ha HaX0XKJ€HHUE TOYEK IIEPECECUCHUSI TIPSIMBIX
U  OKPYXHOCTEM C TIIOMOIIbIO METoJa  KOOpJAWHAT.
Hcnoab3oBaTh CBOMCTBA YIrioBOro Kold(duimeHTa npsaMoin
NpU pEUIeHUU 3a7ad, JIsl OIPEACICHHUs] PacCHOJIOKECHUS
IIPSIMOU.

IIpuMeHATH KOOpPAMHATHI NPU PEIICHWH T€OMETPUUECKUX U
OpaKTUYECKUX 3aJad, JJIs IOCTPOCHHUS MaTeMaTHYECKHX
MOJEJIeH peaTbHBIX 3a/1a4 («METOd KOOPJIUHAT).
Ilonb3oBaThest  JUIA  TIOCTPOCHUST U HCCJIEJIOBAHUM
U (POBBIMU pECYPCAMHU.
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3HaAaKOMHUTBCS C HCTOPHEN Pa3BUTHUSI TEOMETPUU

IIpaBuibHbIE [IpaBUJIbBHBIE MHOTIOYTOJIBHUKH. ®opmMyIHpPOBATH OIIpEJIeICHUE IpaBUJIbHBIX
MHOTOYI'0JIbHUKH. Berauciienue ux 3JICMCHTOB. MHOTOYTI'OJIbHHUKOB, HAXOAUTDb HNX 3JICMCHTBI.
J1MHa OKPY/KHOCTH Yuciao T M JUIMHA OKPYI>KHOCTH. IMToab30BaTHCHA NOHITUEM JUIMHBI OKPY>KHOCTH, BBEAEHHBIM C
U IUIOIIAAb Kpyra. Jnuna nyru OKPY>KHOCTH. IIOMOIIBIO IIPAaBWJIBHBIX MHOTOYTOJIBHUKOB, OIIPeAeJasATh
Bbruncienue Panuannas mepa YUCJIO T, JUIMHY OYyTU U paJJUaHHYIO MEpy yrIJa.
101 Aaei yria. IIpoBoauTh nepexoa OT paJuaHHOM MEpHI yIia K rpaJlyCHOMU
(8 u) Inomane Kpyra U €ro 3J1€MEHTOB 1 HA0OOpOT.
(cexTopa u cerMeHTa). Beruucienue OmnpenejsaTh TUIONIA/IH KPyTa.
wIomanae Quryp, BKIIOYAIOMIHUX BeiBoauTh opmyJibl (B IpalyCHOW U paguaHHON Mepe) s
3JIEMEHTHI KpyTra JUIMH IyT, IUIOLIAJEH CEKTOPOB U CEIrMEHTOB.
Beruucaste miomanu ¢GUryp, BKIIOYAIOLIUX SJIEMEHThI
OKpPY>XHOCTH (Kpyra).
HaxoauTh miomaay B 3a1adax peajlbHOU KU3HU
JBuzkeHust IloHsiTEe O ABUXXEHUU MJIOCKOCTH. Pa3ouparn IIPUMEPHI, WJUIFOCTPUPYIOILINE OHATHS
IJIOCKOCTH [TapannenpHbIN IEPEHOC, HOBOPOT U JIBMDKEHUS, LIGHTPOB U OCEV CUMMETPUH.
(6 u) cumMmeTrpusi. Ocu U LEHTPHI DopmMyIHpPOBATL OIPEICICHNS MapaleIbHOTO IEpeHoca,
CUMMETPHUH. IIOBOPOTa MU OCEBOM CUMMETpHH. BBIBOAMTB HMX CBONMCTBA,
I[Mpocreiimie [IPUMEHCHUSI B HAXOAUTh HEIOJABWKHBIE TOUKH.
peIIeHUH 33139 HaxoauThb LEHTPBI U OCU CUMMETPUN NIpOCcTENHIINX PUTYP.
IIpyMeHsaTH, NapaiebHBIA IIEPEHOC U CHUMMETPHUIO MIpHU
pelIeHn reoMeTpuYecKuX 3aa4d (pa3ouparbs OpUMEpPHI).
Hcnoab3oBaTh 151 IOCTPOSHUS U UCCIEN0BaHUN TU(PPOBHIE
pecypcsl
IToBTOpEHue, IToBTOpEHNE OCHOBHBIX IOHSITUH U OnepupoBath NOHATHSIMHU: (QuUrypa, TOUKa, IpsMas, yroJ,
00o0menue, METOJIOB  KypcoB 7-9  KJIaccos, MHOT'OYTOJIbHUK, PaBHOOEJIPEHHbIM UM PaBHOCTOPOHHUM
CHCTEeMATH3ALHA 00001IeHne W cHUCcTeMaTHu3alus TPEYroJdbHUKH, MPSIMOYTOJbHBIN TpPEyroJabHUK, Me€JHhaHa,
3HAHUH 3HAHUU. IIpocreiimue OunccekTpuca U BBICOTa TPEYroOJIbHHKA, IapajljieaorpamMM,
(7 u) reoMeTpuyeckue QUrypsl M HUX poMO, TIPsIMOYTOJBHUK, KBaJgpaT, Tpanenusi; OKpy>XHOCTb,
CBOMCTBA. HN3mepenue KacaTeJIbHas; PaBEHCTBO u noaxooue ¢uryp,

I'COMCTPHUYICCKUX BCIINYHH.

TPEYTOJIbHUKOB; MapaJlJIeIbHOCTh U TIEPHEHIANUKYJIISIPHOCTH
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TpeyrojiabHUKU.
ITapannenbHble 7
MEPIEHIUKYJISIPHBIC TTPSIMBIE.

OKpy>XHOCTh 1 KpYT.
I'eomerpuueckue HOCTPOCHUSI.
Yribel B OKPYKHOCTU. Brimcanuelie
u OIIMCaHHbIE OKPY>KHOCTH

MHOI'OYrOJIbHUKOB. Ilpsamas wu
OKPY’KHOCTb. HeTbIpEXYTOJIbHUKHU.
Bnucannbele U OIIMCaHHBbIE

YCTBhIPCXYTI'OJIbHHUKH.

Teopema Iludaropa w Haugana
TpuroHoMmerpuu. Pernienue oOmmx
TPEYTrOJIbHUKOB.

IlpaBuiabHBIE  MHOTOYTOJBHHUKH.
IIpeoOpazoBanus MJIOCKOCTH.
JIBrokeHUSI. ITonoOwue.
Cummerpus.

ITnomans. Beruucnenune mioniaaei.
I[Mnomanu momoOHBIX GUTYD.
JlekapTOoBBI KOOPAUHATHI Ha
IJIOCKOCTH.

BekTopsl Ha I10CKOCTH

OPSMBIX, YTOJI MEXKIY OPSIMBIMHA, CAMMETPHUSI OTHOCUTEIBHO
TOYKU U OPsIMOM; JUIMHA, PACCTOSHUE, BEJIMYMHA YyTIJia,
JI01Iaab, IIEPUMETP.

HUcnoan3oBath  (popMyJibI: nepuMeTpa U [UIOLIAIH
MHOT'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH W NJIOLIAJAHU Kpyra,
00BbEMa MPSIMOYTOJIBHOIO TTapalijiesIeuIle/1a.

OnepupoBaTh  NOHATHUSAMH:  [OPSIMOYIOJIbHAsE  cUCTEMa
KOOPJMHAT, BEKTOP; HMCHOJIbB30BaTh JTHU IIOHSATUS IS
OPEJICTAaBJICHUSI JAHHBIX M PEIICHUs 3aJa4, B TOM YUCJIE U3
npyrux y4deOHbIX mnpeameroB. Pemars 3agaum Ha
MOBTOPEHUE OCHOBHBIX TIOHSATHH, WUIIOCTPALIUIO CBsI3el
MEXIAY pPa3dIUuYHbIMH YacTsIMU Kypca. BelOoupars MeToa s
pelieHus 3a1a4u.

Pematn 3agavum H3 HOBCGHHCBHOﬁ KHU3HU
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TEMATHUYECKOE ITNTAHUPOBAHUWE YYEBHOI'O KYPCA (I1I0 'OAAM OBYYEHUN)
«BEPOATHOCTDb U CTATUCTUKA»

7 kaacc (34 4)
Ha3Baunmue
pasjaena OcHoBHOe coaep:kaHue XapakTepucTUKA JAeSITeJIbHOCTH 00yYAKOIIMXCS
(Tembl) (4ucI0
4acoB)
IIpeacrasiienue [IpencraBnenne  maHHbIX B Tabmumax. | OcBamBaTh CHOCOOBI MPEACTaBICHUS CTATUCTUYECKMX JaHHBIX U
JaHHBIX [IpakTHveckre BBIUUCICHHUS 110 TAOJWYHBIM | UYHCIOBBIX MACCHBOB C TOMOIIBIO TAOIHII M JHArPaMM C UCIOJIb30BaHUEM
(7 ) JMaHHBIM.  VI3BjIeueHWe W MHTEpHpETalUs | aKTyadbHBIX WM  BaXHBIX JaHHBIX  (AeMorpaduyecKkue JIaHHBIC,
TaOJIMYHBIX JNaHHBIX. [IpakThdeckass pabora | MPOU3BOJICTBO MPOMBIIUICHHOW M CENbCKOXO3SIMCTBEHHON MPOIYKIINH,
«Tabnuusi». OOLIECTBEHHbIE U IPUPOIHBIE SIBICHUS).
I'padpuueckoe mpeacraBieHue HaHHBIX B Buae | U3ydyarb MeToabl paboThl ¢ TaOMMYHBIMH W TpadUUYeCKUMHU
KPYTOBBIX, CTOJIOMKOBBIX (crombuaThiX) | MPEICTABICHUSAMM JAaHHBIX C IOMOILIbIO HU(PPOBBIX PECYPCOB B XOj€
auarpaMM. UTeHHE M MOCTPOCHHE auarpamm. | MPAKTUYECKUX padoT
[Ipumepsl  nemorpaduueckux  JAUarpaMm.
[IpakTuueckas padota «/luarpammbiy
OnucarejbHast Uucnossie HaObopbl. Cpennee apupmerndeckoe. | OcBauBaTh MOHATHSA: YUCIOBOM HAOOpP, Mepa LEHTPaIbHON TEHAECHIIUU
CTAaTHCTHKA Menaunana uncioBoro Habopa. Y cToiM4UBOCTh (Mepa 1eHTpa), B TOM YHUCIIe cpeHee apupMeTHIecKoe, MeIMaHa.
(8 1) MeUaHBbI. OnuceiBaTh  CTaTUCTUYECKUE JIAHHBIE C  TIOMOIIBIO CPEIHETrO
[TpakTuueckasi pabora «CperHue3HAUCHUSY. apuMeTHUeCKOro U Meauansl. Permars 3agaun.
Haubomnbiee u HauMEHBbIIIEEe 3HAUCHUA I/I3yanb CBOJiCcTBa CpCAHUX, B TOM YHCJIC C IMMOMOMIBIO HI/Iq)pOBBIX
quca0BOro Habopa. Pazmax pecypcoB, B X0/i¢ IPAKTHIECKHX padoT.
OcBauBaTh NOHATHSA: HAOOJbIIIEE U HAUMEHBIIIEE 3HAUEHUST YHCIIOBOTO
MaccuBa, pa3Max.
Pematsh 3agauu Ha BBIOOpP crioco0a OMUCaHUs TaHHBIX B COOTBETCTBUU C
MIPUPOJON TaHHBIX U LIEJISIMU UCCIIEOBAHUS
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Cayuaiinas
H3MEHYUBOCTH

(6 )

CanyyaitHast n”3BMeHYMBOCTD (1pumepsl). Yacrora
3HAYEHUI B MACCHUBE JaHHbIX. [pynnupoBka.
['ucrorpammel.

[IpakTrueckas padota «CiyyaitHas
U3MEHYUBOCTb)

OcBauBaTh MNOHATHS: YacTOTa
IPYNIHMPOBKA JaHHBIX, THCTOTPaMMa.
CTpouTh 1 aHAJIM3MPOBATH THCTOTPAMMbI, MOAOUPATH TOIXOISIIHIA
1ar rpymnImupOBKH.

OcBauBath rpaguyeckue NPEICTABICHUS PA3HBIX BUIOB CIy4allHON
M3MEHYMBOCTH, B TOM YHCIJIE C TIOMOIIBIO0 IU(PPOBBIX PECYPCOB, B XOJI€
NPaKTUYECKON paboThI

3HAQYCHUH B MAaCCHBE JaHHBIX,

BBenenue B
Teopurw rpagos
(49

I'pad, Bepuuna, pedpo. [Ipencrasienue 3anaun ¢
nomoluipo rpaga.CreneHs (BaJIeHTHOCTD)
BepIIKHbL Yucno pédep u cymmapHasi CTETEHb
BepiuuH. Llens u nuki. I1yts B rpade.
[Ipencrasienne o cBsi3HOCTH rpada. O6Xo
rpacda (viinepoBnyts). [Ipeacrasnenue o6
OpPUEHTUPOBAHHBIX rpadax

OcBauBaTh noHsiTHA: Tpad, BepmunHa rpada, pedpo rpada, creneHb
(BaJIEHTHOCTb BEPILUHBI), HENbU UK.

OcBauBaTh NOHATHUS: TYTh B rpade, diliepoB MmyTh, 00xon rpada,
OpPUEHTUPOBAaHHBIN Tpad.

Pemath 3a1aun Ha OUMCK CyMMBI CTETICHEH BepuIMH rpada, Ha MOMCK
o0xoza rpaga, Ha IOUCKITYTe B OpUEHTHPOBAHHBIX rpadax.
OcBauBaTh CcHOCOOBI IpEACTaBICHUS 3aJad U3 Kypca aireOpsl,
reOMETPUU, TEOPUH BEPOSITHOCTEH, JPYrHMX IPEAMETOB C IOMOIIbIO
rpagoB (KapTbl, CXEMBI, JJEKTPUYECKHE LeNHu, (YHKIHOHAIbHBIC
COOTBETCTBUSI) HA NIPUMeEpax

BeposiTHOCTB M

CnyyailHplli ONBIT M cIy4yallHOE COOBITHE.

OcBauBaTh NOHATHSA: CIy4allHBIH ONBIT U Ccily4aiiHOEe COOBITHE,

4acToTa BepositHocTh W wactora coObITHA. Ponb | ManoBepOsTHOE U MPAKTUYECKH JJOCTOBEPHOE COOBITHE.
CJIYYAHHOT O MaJIOBEPOSITHBIX M TPAKTHYECKH JOCTOBEpHbIX | M3ydaTh 3HAUMMOCTH MAJIOBEPOSATHBIX COOBITHI B IPHPOJIE U OOLIECTBE
coObITHS COOBITHII B MpHpoJe U B oOmiecTBe. MoHeTa ¥ | HAa BaXHBIX IpuMepax (aBapuM, HECYACTHbIE Cllydad, 3alluTa
(4 v) UTpaJIbHAsI KOCTh B TEOPUU BEPOSITHOCTEM. nepcoHaTbHOMMH(pOPMAIIHNH, TIepeiada JaHHBIX).
HpaKTI/I‘ICCKaH paﬁOTa «qaCTOTaBBIHaI[eHI/I}I I/I3yanb POJib  KJIACCUUYCCKUX BEPOATHOCTHBIX MOI[CHCﬁ (MOHeTa,
opia» UrpanabHasi KOCTh) B TEOPHH BEPOSITHOCTEH.
HabaroaaThs U M3y4aTh 4acTOTY COOBITUH B IPOCTHIX SKCIIEPUMEHTAX, B
TOM YHCJIE€ C TIOMOIIBIO ITU(POBBIX PECYpPCOB, B XOJE MPAKTUUYECKOU
paboThHI
O06o00menue, IIpencrapienne nanubix. OnucarenbHas IToBTOpPATH N3yueHHOE U BHICTPAMBATh CHCTEMY 3HAHUIL.
KOHTpPO./1b CTaTHCTHKA. BePOATHOCTHCIyHaitHOTO COOBITHS | Peyyath 3amaum Ha IPEICTABIEHUE M ONUCAHME JAaHHBIX C MOMOIIBIO
(6 1) M3y4YEHHBIX XapakTepucTuk. QOcyxaaTb NpuMepbl CIY4YalHBIX

CO6LITPII>1, MaJIOBCPOSITHBIX W IMPAKTUYCCKU JOCTOBCPHBIX Cﬂy‘laf/'lHBIX
CO6LITPII>1, HX POJIK B TPpUPOAC U KU3HHU YCIIOBCKA
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8 kuacc (34 yaca)

Ha3zpanue
pasaena (TeMbl)
(4Mcj1I0 YacoB)

OcHOBHOe coJepkaHue

XapakTepucTUKA JAeSITeJIbHOCTH 00yYAKOIIMXCS

IloBTOpEHUE
Kypca/ KJjacca
@5

OnucarenpHas
U3MEHYUBOCTD.

[lpencraBnenne  JaHHBIX.
CTaTUCTHKA. Canyuaitnas
Cpennue yrcaoBoroadopa.
Cayuaiineie coOBITHSI. BeposTHOCTHHM YacCTOTHI.
Krnaccuueckne Mozenm TEOpUM BEPOSITHOCTEH:
MOHETa MUTPajIbHAsl KOCTh

IoBTOPATH M3YyYEHHOE U BHICTPAUBATh CUCTEMY 3HAHUM.

Pemiars 3a1a4yu Ha OpenCTABIECHUE U ONKMCAHUE JAHHBIX C MOMOILBIO
M3YyYCHHBIX XapakTepucTuk. Pemarb 3aJa4M Ha [PEICTABICHUE
rPYNIUPOBAHHBIX JAHHBIX U OMMCAHUE CIYYalHOM M3MEHUYHUBOCTH.
Pemiath 3agaum Ha omnpeaeneHUE YacTOThl CIy4alHBIX COOBITHH,
00CyX/JeHHE TPUMEPOB CIyYaWHBIX COOBITUH, MaJIOBEPOSITHBIX U
MPAKTUYECKH JIOCTOBEPHBIX CIYYAWHBIX COOBITHIA, UX POJHM B IPUPOJICH
JKU3HHU YEJIOBEKa

OnucarejabHas
CTATHCTHKA.
PaccenBanmue

JTAHHBIX
(4 9)

Otxnonenus. Jlucnepcust uyuciioBoro Habopa.
CranyiapTHOe OTKJIOHEHHE YMCIOBOrO Habopa.
JlnarpaMMsl paccenBaHus

OcBauBaTh IOHATHSA: Jucnepcud MW CTAaHAAPTHOC  OTKJIIOHCHUC,
HCIIOJIB30BATh 3THU XaPAKTCPUCTUKU JIA OIMUCAHUA PACCCUBAHUA JaHHBIX.
BI)II[BI/IFaTb runoTe3sl 00 OTCYTCTBUU WJIM HAJIUYUU CBA3KU 110
JuarpaMmmam pacCCruBaHUsl.

CTpOI/ITb JuarpaMmbl paCCCUBAHUA 110 UMCIOIIUMCA JaHHBIM, B TOM
YHCJIC C TIOMOIIIBIO KOMIIBIXOTCpaA

MHuo:xecTBa (4 4)

MHoOXecTBO, MOAMHOKECTBO. Omepanuu HaJ

MHO)KECTBaMHU: OOBEAMHEHUE, IepeceueHue,
JIOTIOJTHEHHE.

CaoiicTBa omepanuil  HajJ  MHOXKECTBAMM:
MIEPEMECTUTEIBHOE, coueTaTenbHoe,

pacnpeennuTenbHOe, BKIFOUEHHUS.

['paduueckoe npencraBaeHne MHOKECTB

OcBanBaTb NOHSATHS. MHOXXCCTBO, 3JICMCHT MHOXXCCTBA, ITIOAMHOXKCCTBO.
BbInoHATH onepanMm Haal MHOXCCTBaMU: O6’beI[I/IHCHI/Ie,
nepeceycHue, A0IMOJIHCHUC.

Hcnoab3oBaTh  CBOMCTBA:  NEPEMECTUTENIBHOE,  COYETATEIbHOE,
pacnpenenuTenbHoe,  BKItodeHus.  Mcemoab3oBath  rpaduueckoe
IIPEJICTAaBICHUE MHOXKECTB IIPH ONMCAHMM PpEalbHBIX IIPOLECCOB U
SBJICHUH, TIPH peIIeHUH 3ajiay U3 IPYTUX Y4eOHBIXIPEIMETOB U KypCOB

BepositHo
CTh
cJIy4YauHor
0 co0bITHS

(CR))

OnemeHnTtapHsbie coObITHs. CilydaliHble COOBITHS.
bnaronpusitcTByromue JJIEMEHTapHbIE
coObITHs. BepositHOCcTH cOOBITHIH. ONBITHL €
PaBHOBO3MOYKHBIMHU DIIEMEHTAPHBIMH
coObITHsIMH. Cy4aiiHbINA BBIOOP.

[TpakTuyeckas pabota «OnbITHI c

OcBanBaTb NOHSATHS. DJICMCHTApPHOC CO6BITI/Ie, CHy‘I&fIHOG COOBITHE KaK

COBOKYITHOCTb 6HaFOHpH$ITCTBy}OIHI/IX SJICMCHTAPHBIX CO6]’:>ITPII>1,
PaBHOBO3MOKHBIC 3JICMCHTAPHBIC COOBITHSL.
Pemiatpb 3aJayd  Ha BBIYHCIICHUE BepOHTHOCTCﬁ COOBITHI  T10

BEPOATHOCTSIM 3JIEMEHTAPHBIX COOBITUIN CITy4allHOTO OIBITA.
Pemath 3a1auM Ha BBIYHCIICHHE BEPOSITHOCTEH COOBITUH B OIBITaX C
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PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMH | PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH, B TOM YHCIE C
COOBITHSIMI IIOMOUIbI0 KOMIIBIOTEPA.
IIpoBoauTH M U3y4aTh ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU (C UCTIOIb30BAHUEM MOHET, MIPAJIbHBIX KOCTEH, IPYrux
MOJIeJICi ) B X0/1€ TPAKTUYECKON PabOThI
Beenenue B HepeBo. CaoiicTBa JepeBa: €IUHCTBEHHOCTh | OcBaMBaTh MOHATHS: JIEPEBO Kak rpad Oe3 IuKia, BUCSYas BEPIIMHA
Teopuiorpagos MyTH, CYIECTBOBAHNE BUCSYCH BEPIIMHBL, CBSI3b | (JIUCT), BETBb JIEPEBA, MyTh BJCPEBE, AUAMETP JIEPEBa.
(4 v) MEXIYy YHCIOM BepIIMH u 49ucioMm péoep. | M3ydars cBoiicTBa JepeBa: CyIIECTBOBAHME BHCAYEH BEpPIUUHBL,
IIpaBmiio ymHOKeHUs €IMHCTBEHHOCTb IIyTH MEXIY ABYMs BEPIIMHAMU, CBA3b MEXKIY YHCIOM
BEPLIMH U YUCIOM pEDEp.
Pemath 3a1aum Ha IOMCK U NEPEUUCIICHUE ITYTEUB J€pEBE, ONpeacIeCHUE
quciaa BepIIuH Ui pédepB aepese, 00X0a OMHAPHOIO JIepeBa, B TOM
4KCJIE C IPUMEHEHUEM ITPaBUJIa YMHOKCHHUSI
Ciyuaiinbie [IpotuBononoxkuoe  codbithe.  Jumarpamma | OcCBamBaTh MOHATHS: B3AUMHO IIPOTUBOTIOIOKHbIE coOBITHS, OTIepallun
coOBITHS Diinepa. OObeaMHEHME M IlepecedeHue | HAX COOBITUAMM, OOBEIAMHEHWE U TIEPECEYECHUE COOBITHH, auarpamma
(8 u) cobbiTuii. HecoBmecTHble coObiTus. ®opmyna | Jiiepa (Dinepa—BeHHa), COBMECTHBIE U HECOBMECTHBIECOOBITHS.

cllokeHus BeposiTHocTel. [lpaBuino ymMHOXeHus
BEPOSITHOCTEM. VYcenoBHas BEPOSITHOCTb.
He3zaBucumsblie coobiTus.  IlpeacraBnenue
CIIy4allHOTO DKCIIEPUMEHTA B BUJE J€peBa

M3yuaTh TeopeMbl O BEPOSTHOCTH OOBCIMHEHHS JBYX COOBITHH
(popmymBI CHOXKEHUS BEPOSTHOCTEH ).

Pemiath 3agaum, B TOM YHCJIEe TEKCTOBBIC 3aJauyd HA OIpeAelieHUE
BEPOSATHOCTEH OOBEAMHEHUS W TEePECEUCHUs] COOBITUH C TOMOIIBIO
YHCIOBOM  MpsMO#, auarpamMm  Oinepa, (OPMYNIBI  CIOXKEHHS
BEPOSITHOCTEM.

OcBauBaTh MOHATHS: MPABUIO YMHOXCHHS BEPOSTHOCTEH, YCIOBHAS
BEPOSTHOCTH, HE3aBUCHMBIE COOBITHS JIEPEBO CIIYIAHOTO OIBITA.
H3yuath cBolicTBa (OmnpeseneHus) He3aBUCUMBIX COOBITUH.

Pemiath 3aga4ydM Ha ONpEICIICHHE W WCIOJIH30BAaHUE HE3aBUCHUMBIX
COOBITHH.
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0O0o001IeHUE
, KOHTPOJIb

(4 )

[IpencraBnenue JTAHHBIX. OnucarenpHas
cratuctuka. I'padpr. BepositTHOCTh cityyaitHOTO
COOBITHA. DIEMEHTbl KOMOUHATOPUKU

IIoBTOPATHL M3YYEHHOE M BLICTPAMBATH CHCTEMY
3HAHUU.

Pemiath 3agaun Ha MpeACTaBIEHUE W OMHCAHUE JAAHHBIX C MOMOIIBIO
M3YYEHHBIX XapaKTepUCTUK. PemiaTh 3a1aum ¢ npuMeHeHueM rpagos.
Pemath 3a1a4n Ha HaXOXKACHHUE BEPOSITHOCTU CIy4ailHOTO COOBITHS 110
BEPOSATHOCTSIM 3JIEMEHTAPHBIX COOBITHI, B TOM 4HCIE B OIBITAX C
PaBHOBO3MOXXHBIMU AJIEMEHTAPHBIMHU COOBITUSIMHU.

Pemiath 3aauM HAa HaxXOXKICHHE BEPOSATHOCTEH OOBEAMHEHUS U
nepecevyeHusi COObITUM, B TOM YUCIIE HE3aBUCUMBIX, C HUCIIOIb30BAHUEM
rpaduuecKuX npeACTaBIeHUN U JepeBa CIIy9ailHOTO OIBITA.

Pemarh 3agaum Ha nepeunciieHne KOMOMHAIUHN (YKCiIa NePEeCTaHOBOK,
yuciaa COYETaHMH), Ha HAXOXKIEHHE BEPOSTHOCTEH COOBITUH C
IMPUMCHCHUCM KOM6I/IHaTOpI/IKI/I, B TOM 4YHCIC C HCIIOJIb30BaHHUEM
TpeyrosbHuKa Ilackais

9 kaacc (34 yaca)

Ha3zpanue
pa3nena (Tembl)
(4ncyI0 4acoB)

OcHOBHOe coJepkaHue

XapakTepucTuKa /JesiTeJIbHOCTH 00y4aloImmXxcsi

IloBTOpeHue IIpencrasnenue JAHHBIX. OnucarenpHas | IloBTOPATH M3ydeHHOE U BBICTPAUBATH CHCTEMY
Kypca8 kiacca cratuctuka. Omnepamuu  HaJa  COOBITHSIMHU. | 3HAHUM.
(4 u) HezaBucumocts coObITH Pemarhb 3a5a4n Ha IpeICTaBICHUE U ONIMCAHUE JAHHBIX.
Pemars 3agauM Ha HaXO0XJIEHUE BEPOSTHOCTEH OOBEIUHEHUS U
nepeceyeHust COObITUI, B TOM YHCII€ HE3aBUCHMBIX, C UCIIOJIb30BaHHEM
rpauYeCKUXMpeICTAaBICHUN U JIepeBa CIy4alHOTO OTIBITA.
Pemats 3aga4mn Ha nepevncieHne KOMOMHAUH (YKcIa NepecTaHOBOK,
YyHhClla COYETaHUM), Ha HaxXOXIEHHE BEpPOSITHOCTEH COOBITUH C
NpPUMEHEHHEM KOMOWHATOPUKHM, B TOM YHCIE C MCIOJIb30BaHHEM
TpeyrosubHuKa Ilackans
DJIeMEeHTBbI Kombunatopnoe IIPABUJIO yMHOXeHHs. | OcBaMBaThb MNOHATHSA. KOMOMHAaTOpPHOE IPAaBMJIO YMHOXKCHHMS,
komouHatopuku | IlepectanoBku. @axtopuan. CoueTaHus M YMCIO | YINOPSAOYEHHAs Iapa, Tpoika OOBEKTOB, MEpPECTaHOBKa, (hakTopHal
(4 9) COYETaHUM. TpeyroybHuK [Tackans. | 4ducna, coyeTaHue, YUCIIO COYETaHUH, TpeyrojabHUK [Tackans.
[IpakTuueckas pabora «Bpruncnenue | Pemarp 3agauM Ha mnepeducieHHE YIOPSAIOYEHHBIX Iap, TPOEK,
BEPOATHOCTEN C VCIIOJIb30BAHUEM | NEPEUYMCIEHUE IEPECTAHOBOK M COYETAHUN JJIEMEHTOB PA3JIMYHBIX
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KOMOMHATOPHBIX  (DYHKIUH  SJEKTPOHHBIX | MHOXECTB.
TaOIUI) Pematy 3agaum Ha TpUMEHEHHE 4YHCIAa COYETAHWUN B anredpe
(cokpaménnoe ymMHOkeHue, 0nHOM HproToHa).
Pemiathb, npuMeHsisi KOMOMHATOPUKY, 33/Ia4H HA BEIYHUCIICHHE
BEPOATHOCTEH, B TOM YHCIIE C IIOMOIIBIO AIEKTPOHHBIX TaOJIHUIl B XO/1€
PAaKTUYECKOH pabOThI
I'eomeTpuuecka 'eomerpuueckas BeposTHOCTh. CayuailiHblii | OcBaMBaTh MOHSAATHE TEOMETPUUECKON BEpOSTHOCTH. PemiaTh 3a1a4u Ha
S BEPOSITHOCTb BBIOOpP TOYKM W3 (UTYpHI HA TUIOCKOCTH, M3 | HAXOXKIECHUE BEPOSTHOCTEH B OIBITAX, MPEICTABUMBIX KaK BEIOOP TOUEK
(4 q) OTpe3Ka, U3 JyruOKPYKHOCTU U3 MHOTOYTOJIbHUKA, KPYyra, OTpe3Ka WM AYTH OKPY>KHOCTH, YUCIOBOTO
MIPOMEKYTKA
HcnbiTanus Ucneitanue. VYcmex wu  Heygada. Cepust | OcBamBaThb MNOHATHSI. HCIBITAaHUE, DJJIEMEHTapHOE COOBITHE B

Bepuysum (6 4)

WCIBITAaHUM 10 IepBoro ycnexa. Mcnbrranus
bepuymnu. BepositHocTu coObITHii B cepuu
ucneltanuii bepuymu. [IpakTuueckas padora
«Hcnprranus beprymim»

ucnplTaHuu (ycmex MW Heyjaya), Cepus HCIBbITAaHUM, HaCTyIUIEHUE
IIEpBOTO ycrexa (Heyaauu), cepust ucnbsltaHuii bepHymm.

Pemarh 3agaum Ha HaxOXJAEHHUE BEPOSITHOCTEH COOBITUH B cepuu
UCTIBITAHUH J10 IEPBOTO YCIeXa, B TOM YUCIIE C IPUMEHEHUEM (POpMYJIb
CYMMBI T'€OMETPUYECKON MTPOTPECCUM.

PemaTtp 3a1a4n Ha HAXOX/IEHUE BEPOATHOCTEI3IEMEHTAPHBIX COOBITUI
B CEPUU UCHBITAHUIN bepHysuM, Ha HaX0KIEHUE BEPOSTHOCTH
OIIPEIEIEHHOT0 YUCIIA YCIIEX0B B cepuu ucnblTaHui bepuymum. U3yyarTs
B X0/le IPAaKTHYeCKOoil padoThbl, B TOM YHCJIE C TOMOUIbIO IU(PPOBHIX
pECypCoB, CBOMCTBA BEPOSATHOCTU B CEPUM MCNbITaHUN bepHyiun

Cayuaiinas
BesmunHa (6 )

CrayvaiiHass  BeIMYMHA M paclpeesIeHue
BEpOATHOCTEN. MaremaTtuyeckoe OXUIAHUE U
JUCIIEPCUSl  CIIy4alHOM Benu4MHBL. [Ipumepsl
MaTeMaTU4eCKOro 0KMIaHUS KakK
TEOPETUYECKOr0 CPETHErO 3HAUCHUS BEJTUYHUHBI.
ITonsaTue o 3akoHe GonpmKX yncen. V3zmepenue
BEPOSITHOCTEM € MIOMOIIBIO 4acTOT. [ [pumenenne
3aKOHA0OJIBIINX YHCEI

OcBouTh NOHATHSA: CIydaliHas BEJIIMYMHA, 3HAYEHUE CIIy4alHOU
BEJIMYMHBI, PaCIPECIICHNE BEPOSATHOCTEN.

H3yuyars u o00cykaaTh NpuMepbl JUCKPETHBIX M HENPEPHIBHBIX
CllydyaliHbIX BEIMYUH (pOCT, BEC YelOBEKa, YMCIEHHOCTh HACEJCHMS,
JIpyrue HW3MEHUUBbIE BEJIWYUHBI, paccMaTpUBaBLIeCs B Kypce
CTaTUCTHKH), MOJEIbHBIX CIIy4alHBIX BEJIMYUH, CBS3aHHBIX CO
ClIy4alHBIMU omnbITaMu (OpocaHHME MOHETHI, UIPalIbHONM KOCTH, CO
CJly4aifHbIM BEIOOPOMH T. II.).

OcBauBarTh NOHATHS: MATEMAaTHYECKOE OXKHMJIAHUE CIIy4alHOU
BEJIMYMHBl KAaK TEOPETUYECKOE CpEAHEEe 3HAueHue, JqUCIepCust
CITy4alHOM BEJTMYMHBI KAaKaHAIOT JUCIIEPCUU YHUCIOBOTO Habopa.
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PemaTs 3agaym Ha BBIYMCICHME MaTeMaTHMYECKOIO OXHUJAAHUS H
JUCIIEPCUN  UCKPETHOM  CIydalHOM BEIWYMHBI 10 33JaHHOMY
pacIpesielIeHUI0, B TOM YHUCIIe 3aJay, CBA3aHHBIX CO CTPaXOBaHUEM U
JIOTEPESIMHU.

3HAKOMHUTBCA C MaTeMAaTUYECKUM OKUAAHUEM M JUCHepcHel
HEKOTOPBIX pacHpelelieHHii, B TOM YHCIIE paclpeesieHus ciaydailHon
BEJIIMYMHbI

«UHCIIO YCIIEXOB» B cepuM ucnbiTanuii bepryiu. U3yyars 4gacrory
COOBITHSI B IOBTOPSIOLIMXCS CIy4YalHBIX OMNbBITaX Kak CiIydalHYIo
BEJIMYUHY.

3HaKOMHTBCS C 3aKOHOM Ooubliux uucen (B Gopme bepuymnun): npu
0O0JIBILIOM YHCIIE OIBITOB YaCTOTA COOBITHS OJIM3Ka K €r0 BEPOSATHOCTH.
PemaTs 3a1a4u Ha U3MEpEHNE BEPOSITHOCTEN C TOMOIIBIO YaCTOT.
OO0cy:k1aTh POJIb 3aKOHA OOJIBIINUX YKCEN B 000CHOBAHUU YaCTOTHOTO
METO/1a U3MEPEHUS BEPOSITHOCTEH.

O0cy:kaaTh 3aKOH OOJIBIINX YHCEN KaK MPOSBICHUE CTATUCTUUECKON
YCTOMUMBOCTH B U3MEHUYMBBIX IBJICHUSAX, POJIb 3aKOHA OOJIBIINX YHCEN B
IIPUPOJIEUN B J)KU3HU YEJIOBEKA

O06o001menne,
KOHTPOJIb (10 u)

IIpencrasnenue JAHHBIX. OnucarenpHas
CTaTUCTUKA. BEpOsATHOCTH CITy4aliHOTO COOBITHS.
OneMeHTsl  KOMOWHATOPHKH. Crnyuaiinble

BCJIMYHHBI U paclpCICICHUA

IHoBTOPATHL M3y4EHHOE U BBICTPAMBATL CHCTEMY

3HAHUU.

PemaTe 3a1a4m Ha IPEICTABIICHUE U ONIMCAHUE JAHHBIX.

Pemarhb 3a1aum Ha HAXOXKEHHE BEPOSITHOCTEN COOBITUM, B TOM YHCIIE
B OINBITaX C PABHOBO3MOXHBIMH DJIEMEHTApHBIMU COOBITUSIMH,
BEPOATHOCTEH OOBEAMHEHUS M TepecedeHHs] COOBITHM, BBIYUCIATH
BEPOSITHOCTH B OIIBITAX C CEPUSAMHU CIyYalHbIX UCIIBITAHUN
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