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2N72 N0 21 1N-2R-N2LNA'NNY
AHHOTauus K paéoyeii mporpamMme mo npeamery «MaTeMaTuka»
B 5-9 knaccax

PabGowyas mporpamma 1m0 — MaTeMaTHKe UIA oOydaromuxcs S5—9 KiaccoB
paspaborana Ha ocHoBe «TpeOoBaHMi K pe3yjbTaTaM OCBOCHHS OCHOBHOMW
00pa3zoBaTeNIbHOM MpPOrpaMMBbI», MpPEACTaBIeHHBIX B DenepaqbHOM CTaHAapTe
OCHOBHOTO 00rmiero obpasoBanus (mpuka3 MuHHCTEpcTBa TpocBenicHuss PO No287
ot 31.05.2021), ¢ y4eToM pacmpeAeTCHHBIX 0 MOIYJISIM IIPOBEPSIEMBIX TPEeOOBAHIIHA
K pe3yjbTaTaM OCBOCHHSI OCHOBHOW oOpasoBarensHOM mporpammbl (OOIT I'BOY
OOMI c,ITecounoe m.p. besenuykckmii Camapckoit obmactu (mpuka3z Ne 121 ot
30.08.23). Ilporpamma pa3paboTaHa C Y4eTOM ¥  COBPEMEHHBIX MHPOBEIX
TpeOOBaHUl, NPEABABISIEMBIX K MaTeMaTHUECKOMY OOpa30BaHHUIO, U TpPagULUi
poccuiickoro 00pa3oBaHHsA, KOTOpble OOCCHEYMBAIOT OBIAJCHHE KIIOYEBBIMU
KOMITCTEHIIMSMY, COCTABIIIOIIMMH OCHOBY JJIsI HENPEPHIBHOTO OOpa3oBaHUS U
caMoOpa3BUTUS, @  TaKXKe  LEJIOCTHOCTh  OOLIEKYJIbTYPHOIO, JMYHOCTHOTO U
MTO3HABATEIEHOTO PA3BUTHUS OOYUYAIOIIUXCS.

IIporpaMma COOTBETCTBYET OCHOBHON 00Opa30BaTENILHON IIPpOrpaMMe M YYEOHOMY INIaHY
I'bBOY OOII c.IlecouHoe;

1. PaOouas mporpamMma kypca «Maremaruka» 5 kiacc chopMHUpOBaHa Ha OCHOBE,
aBTOpCcKOM mporpaMmel. «Matemaruka: 5-11 xmaccel» (aBropel: A.I.Mep3nsxk,
B.B.ITomouckuii, M.C.Sxup u ap. M.: «Beurana-I'pad», 2020r.).

2. PabGouas mporpamma kypca «MartemaTtuka» 6 kiacc c(OpMHpPOBaHa Ha OCHOBE
aBTOpCKOW mporpaMmsbl. «MatemaTtuka: 5-11 kmacce» (aBropsl: A.I.Mep3isik,

B.B.ITonouckuit, M.C.Axup u ap. M.: «Berrana-I'pag», 2020r.).

3. Pabouas mporpamma Kypca «AnreOpa» cdopMupoBaHa HAa OCHOBE,
aBTopckoii mporpammbl «}O.H. MaxkaperaeB @ 7 - 9 kmaccel» (aBropsl: T.A.

Bypmuctposa. -M.: «IIpocBemenne», 2018 r.).

4. Pabouas mporpamma kypca «['eomeTpusi» chopMupoBaHa Ha OCHOBE, aBTOPCKOMH
nporpammbl  JI.C.ATtanacsiH: 7 -9  kmacesl  (aBTopel:  BypmucrpoBa.  -M.:
«IIpocsemenuey, 2018 r.).

CozepkaHue peaJM3yercss ¢ IOMOIILIO  y4eOHUKOB Juid  00meoOpa3oBaTebHBIX
YUPEKIACHUMN:




1. YueOnuk. Maremaruka 5 knacc. A.I'. Mep3nsik, B. b. ITononckwuit, M.C. Sxup,
CU. u gp . — M.: «Benrana-I'pad», 2020 r.;
2.Y4ebuuk. Maremaruka 6 xnacc. A.I'. Mepsnsk, B. b. Tlonounckuii, M.C. Sxup,
C.HU. u np . — M.: «Benrana-I'pad», 2021 r,;

3.Yuebuuk. Anredpa 7 xmacc. FO. H. Makaperaes, H. I'. Munmiok, K.

W. Hemxos, C. b. CyBopoBa; mox pen. C. A. Temskockoro. — M.:

[Ipocsewenue, 2018 r.;

4.Yyeonuk. Anrebpa 8 wmacc. 0. H, Makapsrues, H. I'. Munmiok, K.
W.Hemxkos, C. b. CyBopoBa; mox pen. C. A. Temsaxockoro. — M.:

[Ipocewenue, 2018 r.;

5. Yuebnuk. Anre6pa 9 knacc. 10. H, Makapsiues, H. I'. Munniok, K. U.
HemkoB, C. Bb. Cysopoma; mox pen. C. A. TemixoBckoro. — M.:

[Ipocewenue, 2018 r.;

6. 7 xnacc. Yueonuk. ['eomerpust, 7 — 9 xnaccel. JI.C. Aranacsn, B.®. Byrysos, C.b.

Kanowmres u ap. — M.: Ilpocsemnienne, 2018 T..

7. 8 xiacc. Yuebnuk. ['eomerpust, 7 — 9 xiaccel. JI.C. AranacsH, B.®. byrysos, C.b.

Kanomues u np. — M.: [Ipoceewmenue, 2018 r..

8. 9 kmacc. YueOnuk. ['eomerpust, 7 — 9 kinaccel. - M.: [Ipocsenienue, 2018 r.
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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamMma mo  Maremaruke Juid oOywarommxcs S5—9 kiaccoB paspaboraHa Ha — ocHOBe «TpeOoBaHMi K
pe3ynbTaTaM OCBOCHHUSI OCHOBHOW 00pa30BaTeNbHON INPOTPAMMBI», IPEACTaBICHHBIX B (DenepanbHOM CTaHIApPTE OCHOBHOTO
oOmero obpazoBanus (npuka3 Munucrepcrsa npocsenieHust PO Ne287 or 31.05.2021), ¢ yueToMm pacnpesesIeHHBIX 10 MOAYJISIM
IIPOBEPsIEMBIX TPEOOBAHUH K pe3ysibTaTaM OCBOCHHs OCHOBHOM oOpa3zoBatenbHoi niporpammel (OOIT 'BOY OO c,Ilecounoe m.p.
Bbesenuykckuit Camapckoit obmactu (mpuka3 Ne 121 ot 30.08.23). [Iporpamma pazpaboTaHa ¢ YI€TOM U COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, MPEIBSIBIAEMBIX K MATEMAaTHIECKOMY 00pa30BaHHIO, U TPAJUIINI POCCHUIICKOTO 00pa3oBaHMs, KOTOPBIE 00ECIICUNBAIOT
OBJIAJICHNE KJIIOYEBBIMU KOMIICTEHIIMSIMH, COCTABIISIFOIIMMU OCHOBY JUIsS HETIPEPBIBHOTO O00Opa30BaHMsI U CAMOPAa3BUTHS, a TaKKe
LEJIOCTHOCTh OOIIEKYIBTYPHOTO, INYHOCTHOTO M TIO3HABATEIILHOTO PA3BUTHS O0YJAIOMINXCS.

OBIIA XAPAKTEPUCTHUKA YYEBHOI'O IIPEAMETA «MATEMATHUKA»

B paboucii mporpaMme yuTeHBI HICH U TIOJ0KCHUST KOHICIIINK pa3BUTHSI MaTEMaTUYECKOro oOpa3oBaHusi B Poccuiickoii
Oeneparn. B smoxy mudposoit Tpanchopmarm Beex chep 4enoBeUecKoi NesITeIPHOCTH HEBO3MOKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM 4eJIOBEKOM 0e3 0a30BOif MareMaTHYecKOil MOJrOTOBKH. Y)XKe B IIKOJIE MaTeMaTHKa CIYXHT OHNOPHBIM
MIPEIMETOM AJISI U3YUCHHSI CMEKHBIX JAUCIUITINH, a ITOCJIE HIKOJIBI peabHON HEO0OXOAMMOCTBIO CTAaHOBUTCSA HEIPEPHIBHOE
oOpa3oBaHue, 9TO TpeOyeT MOHOIIEHHON 0a30BOi 00IIe00pa3oBaTEIbHON MMOATOTOBKH, B TOM YHCIE W MaTEMAaTHYCCKOM.
OT0 00YCIOBJICHO TEM, YTO B HAIM JAHU PACTET YUCIO Mpodeccuid, CBI3aHHBIX C HENOCPEACTBEHHBIM NMPUMEHEHHEM
MaTeMaTuku: ¥ B cdepe IKOHOMHKHM, U B OM3HECe, U B TEXHOJOTMYECKUX OOJNACTSX, M JIAXKe B 'yMaHUTAPHBIX cdepax.
Takum 006pa3oM, KpyT MIKOJBFHUKOB, TSI KOTOPBIX MaTEeMaTHKa MOXET CTaTh 3HAYUMBIM IIPEIMETOM, PACIITUPSETCS.

[TpakTHyeckas MoJe3HOCTh MATEMaTHKKA OOYCJIOBJIEHA TEM, YTO €€ MPEIMETOM SIBISIFOTCS (DyHIaMEeHTalIbHBIE CTPYKTYPBI
HaUlero Mupa: IPOCTPAHCTBEHHBIE GOpMBI M KOJMYECTBEHHbIE  OTHOIIEHMS OT MPOCTEHIIMX, YCBaMBaeMbIX B
HETIOCPEJICTBEHHOM OIIBITE, J0 JOCTATOYHO CJIOXKHBIX, HCOOXOAMMBIX U Pa3BUTHS HAy4YHBIX M MPUKIAAHBIX naei. bes
KOHKPETHBIX MAaTEMaTHYECKUX 3HAHUH 3aTPyJHEHO NOHUMAHUE IMPHHLUIOB YCTPOICTBA M MCIOJIb30BAHUS COBPEMEHHOMN
TEXHUKH, BOCHPHUATHE W HMHTEPIPETalMs pasHOOOpa3sHOH CONMAIBLHOH, YKOHOMHYECKOH, MOJMTHYECKOH HH(OopManuw,
Manod(QeKTrBHA TTOBCEIHEBHAS MPaKTHUYECKas IeATeIbHOCTh. KakIoMy 4eloBeKy B CBOCH JKH3HHU MPUXOIUTCS BBIOIHATH
pacyeThl ¥ COCTABIATh AITOPUTMBI, HAXOAUTh M MPUMEHSATH (GOPMYJIbI, BIAJETh IPAKTHYECKUMHU IIPHEMaMH T'€OMETPHUECKUX
N3MEpEeHNH U MOCTPOCHHUH, YUTATh HHPOPMAIINIO, IPECTABICHHYIO B BHJIE TAOJHIl, 1HarpaMm 1 IpaduKoB, )KHUTh B YCIOBHUSIX
HEOTIPEICIEHHOCTH ¥ MOHUMATh BEPOATHOCTHBIN XapaKTep CIIydaiHBIX COOBITHI.

OIHOBpEMEHHO ¢ paciupeHreM cdep MPUMEHEHUsS MaTeMaTHKH B COBPEMEHHOM OOIIECTBE Bce 0oJiee BaXKHBIM CTAHOBHTCS



MaTeMaTUYCCKUIl CTHIb MBILUICHHUS, TPOSBISIFOLIMIICS B ONPEACICHHBIX YMCTBCHHBIX HaBbIKax. B rmpolecce H3ydeHHs
MaTeMaTHKH B apCeHaN MPUEMOB U METOOB MBIIIICHHS YEIOBEKA €CTECTBEHHBIM 00Pa30M BKITIOYAOTCS] MHAYKLIUS M ICTYKIHS,
00001IeHNe ¥ KOHKPETH3alus, aHAIN3 M CHHTE3, KIacCH(PHUKANUsI U cHUcTeMaTH3anus, abcTparupoBanue u aHaiorus. OOBEKTHI
MaTeMaTHYECKUX YMO3aKIIOYCHHH, TMpaBUIa HMX KOHCTPYMPOBAHUS pPACKPBIBAIOT MEXaHH3M JIOTHYECKHUX IOCTPOCHHUI,
CHOCOOCTBYIOT BBIpAOOTKE YMEHHSI (OPMYIHPOBaTh, OOOCHOBBIBATH M JIOKA3bIBaTh CYXKJICHHS, TEM CaMbIM pa3BHBAIOT
JOTUYECKOe MBIIUICHHE. Benymas poib NpUHALIEKHT MareMaTuke M B (DOPMUPOBAHUM aITOPUTMHUYECKOH KOMIIOHEHTHI
MBIIUICHUS] ¥ BOCIIMTAaHUN YMEHUI ACHCTBOBATH 110 33JlaHHBIM aJITOPUTMaM, COBEPILICHCTBOBATH U3BECTHBIC U KOHCTPYHPOBAThH
HOBBIE. B mpomecce penieHust 3aj1a4 — OCHOBOH y4eOHOH JESTENBHOCTH Ha ypOKaX MaTeMaTHKH — pPa3BHBAIOTCS —TaKXkKe
TBOpYECKas M NPHUKIATHAS CTOPOHBI MBIIUICHUS.

OOydeHHe MaTeMaTHKe JAeT BO3MOXKHOCTH Pa3BHUBATH y OOYYAIOIIUXCS TOYHYIO, PAIIMOHATBHYI0 U MHDOPMATUBHYIO peyb,
yMeHHe OTOMpaTh Haubosee TMOAXOMSIINE SI3BIKOBBIC, CUMBOJIMYECKUE, TpaduiyecKkue CpeacTBa Ui BBIPAKEHUS CYXICHUH M
HarjIaJHoro ux npeacTaBjICHUS.

Heo0xoqumMbIM KOMIIOHEHTOM OOLICi KyJIbTYphl B COBPEMEHHOM TOJIKOBAaHHHU SBIISieTCS OOIee 3HAKOMCTBO C METOIaMH
IIO3HaHUA }leﬁCTBHTeHLHOCTH, MNpeACTaBJICHUC O TMPCAMECTC W METOAaX MAaTCMaTUKH, HUX OTIUYUHA OT METOOOB ApYIrux
€CTECTBEHHBIX U T'YMaHUTApHBIX HAYK, 00 0COOCHHOCTSX MPUMEHEHHS MaTEeMAaTHKH TSl PELICHNS] HAyYHBIX M IPHKJIAIHBIX 3a1a4.
Taxum 0Opa3om, MaremMaTiHueckoe 00pa3oBaHKe BHOCHT CBOM BKJIa B (JOPMHUPOBAHKE OOIIEH KyJIbTYphI YeIOBEKa.

V3ydyeHne MaTeMaTHUKH TaKKe CHOCOOCTBYET ICTETHYECKOMY BOCIHTAHUIO YEJIOBEKa, MOHUMAHMIO KPAacoOThl W H3SILIECTBA
MAaTEMaATUYCCKHUX paCCy)KﬂeHHﬁ, BOCHPHUATHIO TCOMETPHUICCKUX q)OpM, YCBOCHUIO NAEHU CUMMETPUU.

HEJIM U OCOBEHHOCTU U3YYEHN S YYEBHOI'O ITPEJIMETA
«MATEMATUKAY. 5-9 KIIACCBI

HpI/IOpI/ITeTHBIMI/I OCJIAMAU O6y‘I€HI/I$[ MaTeMaThuke B 5—9 kiaccax



SBJIAXOTCS

1. ¢opmupoBaHHE LEHTPANBHBIX MAaTEMATHUECKUX IIOHATHH (YHCIO, BEIWYHMHA, TeOMETpuuecKas (GuUrypa, IepeMeHHas,
BEPOSITHOCTh, (YHKIHsI), OOECIEUMBAIONIMX  INPEEMCTBEHHOCTh M IEPCHEKTUBHOCTH MAaTeMaTHYeCKOTo 00pa3oBaHUs
00yUaroIuXxCs;

2. mnojBejcHUE 00y4aroUMXcs Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHMIO B3aMMOCBSI3M MAaTEMaTHKH M OKPYXKAIOIIEro MHpa,
MTOHMMAaHNE MaTEeMAaTHKH KaK YacTH OOIIeH KyJIbTyphl YEIOBEUECTRA;

3. pa3BHUTHE MHTEIUICKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00ydYaroIuXcsl, I03HaBATEIbHON aKTUBHOCTH, MCCIIEI0BATEIBLCKUX
YMEHUH, KpUTHIHOCTH MBIIIICHUS, HHTEpeca K H3YUCHHUIO MATEMaTHKH;

4. ¢dopmupoBanue (YHKIMOHAIHHOW MaTEMAaTH4YeCKOW I'PaMOTHOCTH: YMEHHsI paclio3HaBaTh IPOSBICHHS MaTeMaTHYeCKUX
MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B PEalTbHBIX JKM3HEHHBIX CHUTYAILUSIX U IIPH M3YUYCHUN APYTHX YUCOHBIX IIPEIMETOB,
MIPOSIBICHUS 3aBUCHMOCTEH M 3aKOHOMEpHOCTEH, (QOpMyJIMpoBaTh HMX Ha SI3bIKE MaTeMaTHKH U CO3]aBaTh
MaTeMaTHYeCKUe MOJEIH, IPUMECHATh OCBOCHHBINM MaTeMaTHYECKUH amnmapar i PeLIeHNs MPAKTUKO- OPUEHTHPOBAHHBIX
3aj1a4, MHTEPIPETUPOBAT U OLICHUBATH IOJIyYCHHBIC PE3YIIBTATHI.

OCHOBHBIC JIMHUM COJIEPXKaHUs Kypca MareMaTuku B 5—9 kiaccax: «Hucna u BelUMCIEHH», «Anredpa» («Asnredpanueckue
BBIPAKCHUS, «YpaBHEHHS U HEpaBeHCTBA», «DyHKIMNY). «['eomerpusi» («I'eomerpnueckre GUTypbl 1 UX CBOHCTBa,
«/3MepeHne TeOMETPUUECKUX BEIMUUHY»), «BeposTHOCTh M craTucTHKay. JlaHHbIE JIMHUM Pa3BHBAIOTCS MapaJlIeibHO, KaXIas B
COOTBETCTBUH ¢ COOCTBEHHOH JIOTHKOH, O/IHAKO HE HE3aBUCHMO OfIHA OT JPYroif, a B TECHOM KOHTaKTe M B3auMojeicTBrH. Kpome
9TOT0, UX 00BETUHSIET JIOTHYECKasi COCTABIAIONIAS, TPAAUIIMOHHO MPHUCYIAas MaTeMaTHKE U MPOHU3BIBAIONIAs BCE MaTeMaTHYECKHE
Kypcel u coxepkatenbHble JuHUH. CdopmynupoBanHoe B DenepaibHOM TOCYAapCTBEHHOM 00pa30BaTeNbHOM CTaHIApTe
OCHOBHOTO 00mero o0pa3oBaHust TpeOOBaHHWE «yMEThb OIEPUPOBATH  HOHATHSMH: OIpEAeieHHe, aKCHOMa,  Teopema,
JT0Ka3aTe’IbCTBO, YMEHHE PAclO3HABaTh UCTHHHBIC M JIOXKHBIC BBICKA3BIBAHUS, MPHUBOJUTH IMPUMEPHI M KOHTPIPUMEPHI, CTPOUTH
BBICKa3bIBaHHS M OTPHLIAHHS BBICKAa3bIBAHUIT» OTHOCHTCSI KO BCeM KypcaM, a ()OpMHUPOBAHUE JIOTHYECKUX YMEHUI pacrpesessieTcs
o BceM rojam oOydeHUss Ha ypoBHE OCHOBHOro obmiero obOpasoBanusi. CojepikaHue 00pa3oBaHHMS, COOTBETCTBYIOIIEE
MIPEIMETHBIM pe3yibTaTaM ocBoeHHs IIpnmepHoii pabodel mporpaMMsl, pacipeaeeHHBIM M0 To1aM 00y4deHHs, CTPYKTyPHPOBAHO
TakuM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IMPHUHIMMIHAAIBHBEIM BOMpOcaM oOydaromuecss o0pamaiuch HEOTHOKPATHO, YTOOBI
OBIIQJICHHE MATEMaTHYeCKUMH TOHITHUSMHU M HaBBIKAMH OCYIIECTBILSUIOCH ITOCIEJOBATEIBHO M MOCTYNATENIBLHO, C COOJIOJICHUEM
MIPUHIINIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMS BKIIIOYAINCH B OOIYIO CHCTEMY MaTeMaTHYECKHX MPE/ICTaBICHUH 00yvalomuxcs,
pacuupss 1 yriayosss ee, o0pasys MPOYHbIE MHOKECTBEHHBIE CBSI3H.



MECTO YUYEBHOT'O ITPEJIMETA «MATEMATHUKA» B YYHEGHOM IIJIAHE

B coorBerctBum ¢ demepa’bHBIM  TOCYIApCTBEHHBIM 00pa3oBaTEIbHBIM CTaHIAPTOM OCHOBHOTO OOILEro 0Opa3oBaHMs
MaTeMaTHKa SBISETCA O00s3aTeNbHBEIM TPEAMETOM Ha [IaHHOM YpoBHE oOpaszoBanmsa. B 5—9 xmaccax ydeOHBIM mpeaMeT
«MaremaTika» TPaIULHOHHO M3Yy4acTCsl B paMKax CIETyIOMMX ydeOHBIX KypcoB: B 5—6 Kmaccax kypca «Maremaruka», B 7—9
KJlaccax KypcoB
«AnreOpa» (BKJIIOYAsi 3JIEMEHTHI CTaTUCTUKM W TEOpHM BeposTHocTeil) m «['eomerpusi». Hacrosimed mnporpamMMoil BBOIUTCS
CaMOCTOSATENBHBIN YIeOHBIN Kypc «BeposTHOCTh M CTaTHCTHKAY.

Hacrosmeit mporpammoii mpemycmaTpuBaeTcsi BBIJCICHHE B y4eOHOM IUIaHE HA M3yUeHHE MaTeMaTHKH B 5—6 Kiaccax 5
y4eOHBIX YacoB B HEJICNIO B TEUCHHE KaXJOro roja oOydyeHus, B 7—9 kiaccax 6 y4eOHBIX YacOB B HEJIENIO B TEUYEHHE KaKIOTO
roga oOy4eHwust, Bcero 952 yyeOHBIX yaca.

TemaTHdeckoe IIIaHUPOBAHNE YIEOHBIX KYPCOB M PEKOMEHAYEMOE pacrpe/iesieHne yueOHOro BpEMEHH ISl N3yUCHUS OTICIbHbBIX
TEM, IMPCAJTIOKCHHBIC B HaCTOHIHeﬁ nmporpamMmme, Haao paccMarpyuBaTb KaK MNPHUMCEPHBIC OPUCHTHUPLI B MOMOIIbL COCTABUTEIIIO
aBTOPCKOW paboueil mporpaMMbl U NPEKIE BCEro Y4UTETr0. ABTOp pabodell ImporpamMMbl BIIpaBe YBEIWYHUTh MM YMEHBIIUTH
MIPEATIOKEHHOE YHCIIO YYeOHBIX YacOB Ha TEMY, YTOOBI yIIIyOMTHCS B TEMaTHKY, OoJiee 3aMHTEPECOBABIIYIO YYEHHKOB, WIN
HalpaBUTh YCWJIUS Ha MIPEOJ0JICHHE 3aTpyAHCHHH. JlOIyCTHMO TaKXke JIOKaJIbHOE MepepaciipeieieHIe 1 IepecTaHOBKA 3JIEMEHTOB
CoJlepKaHNs BHYTPH JAHHOTO Kiacca. KoamuecTBo MpoBepoYHBIX PaboT (TeMaTUYECKUH U UTOTOBBII KOHTPOJIb KAUeCTBA YCBOCHHS
yueOHOro Mmarepuaia) M WX TUI (CAMOCTOSTENIbHBIE M KOHTPOJIbHBIE pabOTHI, TECTBI) OCTAIOTCSI HA yCMOTpeHue yuurens. Takxe
YUUTENb BIPaBe YBEIWYNUTh WM YMEHBIIUTH YUCIO Y4YEeOHBIX 4YacoB, OTBEJACHHBIX B paboueill mporpamme Ha 000OIIEHME,
TOBTOPEHUE, CUCTEMATU3ALUIO 3HAHUU o6yqa}onmxcsl. E}:[I/IHCTBCHHI)IM, HO MPUHIUIIUAIBHO BaXXHBIM KPUTCPUEM, SIBIIACTCA
JIOCTHXKEHUE PEe3yJIbTaTOB OOYYEHHs, YKa3aHHBIX B HACTOSIEH IporpamMme.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O TIPEIMETA «MATEMATHKA»
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUSA

OcBoeHue yqe6H0ro npeameTa «MartemaTuKa» JOJIDKHO obecrneurBaTh JOCTUIKEHHUE Ha YPOBHC OCHOBHOI'O 0611161"0
O6paBOBaHI/I$I CICAYIOMNX JIMYHOCTHBIX, METAPECAMETHBIX H IMPEIAMETHBIX O6p330BaTeJ'IBHI>IX PE3YIBTATOB:



JIMMHOCTHbBIE PE3Y/IbTATDI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHHA MPOrpaMMbl yqe6H0ro npeamMeTa «MatemaTuka» XapaKTCpU3yroTcCA:

MaTpuoTMueckoe BoCcnUTaHUE:

MPOSIBJICHUEM MHTEpeca K MPOILUIOMY M HACTOSIIEMY POCCUHCKONW MaTeMaTHKH, LEHHOCTHBIM OTHOUICHHEM K JOCTUKECHUSIM
POCCUMCKMX MaTeMAaTUKOB M POCCUMCKOW MaTeMaTHYECKOM IIKOJIbI, K MCIIONb30BAHUIO 3THUX JOCTHKEHUM B IPYrMX HayKax U
NIPUKJIAIHBIX cepax.

Fpa)Kp,aHCKoe M AYXOBHO-HPaBCTBEHHOE BOCMNMUTaAHUE!

TOTOBHOCTBIO K BBITIOJIHEHHIO OOSI3aHHOCTEH IpaXkIaHNHA U Peal3alliy ero MpaB, MPEACTABICHUEM O MaTEMAaTHIECKUX OCHOBAaX
(YHKIIMOHUPOBAHUS Pa3IMUHBIX CTPYKTYD, SIBICHUH, IPOLEIYpP IParkAaHCKOTO 001IecTBa (BEIOOPHI, OMPOCHI U MP.); TOTOBHOCTBIO K
O0OCY)XJICHUIO ATHYECKHX MpOOIeM, CBS3aHHBIX C INPAKTHYECKUM IIPUMEHCHHEM JOCTIDKCHMH HayKH, OCO3HAaHHWEM Ba)KHOCTH
MOPAJIbHO- TUYECKUX IIPUHIUIIOB B EATEIBHOCTH YYEHOI'O.

TpyZAoBoe BOCMMUTAHME:

YCTaHOBKOW Ha aKTHBHOE y4acCTHE B PEIICHHM MPAKTHYECKUX 3a7ad MaTeMaTH4eCKOIl HampaBIEHHOCTH, OCO3HAHHEM BaKHOCTH
MaTeMaTH4ecKoro o0pa3oBaHUs HA MPOTSDKEHWH BCEH JKM3HM /IS YCHENIHOW NMPO(EeCcCHOHAIBHOM JEATEIbHOCTH W Pa3BUTHEM
HEOOXOANMBIX YMEHHI; OCO3HAHHBIM BHIOOPOM U MOCTPOCHHEM MHIAMBUAYAIBHOW TPACKTOPUU 00pa30BaHMs M XMU3HEHHBIX IUIAHOB
C Y4€TOM JIMYHBIX HHTEPECOB U OOIIIECTBEHHBIX OTPEOHOCTEH.

JcTeTMyecKoe BOCMNMTaHME:

CIIOCOOHOCTBIO K SMOULUHNOHAJIBHOMY M 3CTCTUYCCKOMY BOCHPUATUIO MATECMATUYCCKHUX 06L€KTOB, 3aja4, peH.IeHPIfI,
paCCY)KZ[eHPIﬁ; YMEHUIO BUACTh MATEMATHICCKUEC 3aKOHOMEPHOCTHU B UCKYCCTBE.

LleHHOCTM Hay4YHOro nNo3HaHuA:

OpI/IeHTaHPIeﬁ B ACATCIIBHOCTH Ha COBPEMCHHYIO CHCTEMY HAYYHBIX HpeJlCTaBJ'IeHI/Iﬁ 00 OCHOBHBIX 3aKOHOMEPHOCTAX
Pa3BUTHA YCTIOBEKA, ITPUPOABI U O6H_ICCTB8., MMOHUMaHUEM MaTEeMaTHYCCKOU HaYyKH KaK ccpepm YeJIOBEUECKOM JACATCIBbHOCTH, OTAIIOB
ee Pa3BUTHA U 3HAYMMOCTU JId PA3BUTUA LUBUIJIM3ALUU; OBJIAICHHUECM SA3BIKOM MATEMATHKH U MaTeMaTHYEeCKOU KyHBTypOﬁ Kak



Cp€aACTBOM ITO3HAHUA MHUpPA, OBJIAICHUEM HpOCTCﬁmHMH HaBBIKAMH MCCIIEI0BATEIbCKON IEeITEILHOCTH.

®dusmyeckoe BocnuTaHne, GopMUpPOBaHME KyJIbTYpbl 340pPOBbs M SMOLMOHANIbHOTO 61aronosyyms:

TOTOBHOCTBIO PUMEHSITh MaTeMaTHUECKUe 3HAHHSI B MHTEPECax CBOETO 3JI0POBBs, BEACHHS 3I0POBOI0 00pa3a jKU3HH (3710poBOE
MUTaHue, cOANaHCUPOBAHHBIM PEKUM 3aHATHH U OTABIXA, PETyJsipHast (hu3ndecKas aKTUBHOCTB); C(HOPMHUPOBAHHOCTHIO HAaBBIKA
pedrnexcny, NpU3HAHUEM CBOETO IpaBa Ha OUIMOKY M TaKOro >Ke IpaBa APYroro 4eioBeKa.

JKo0rMyeckoe BoCnMTaHue:

OpHEHTaIleld Ha NMPUMEHEHNE MaTeMaTWYeCKHX 3HAHWH U PEeIleHMs 3a/1ad B 00JACTH COXPAaHHOCTH OKpY)KaloIIed cpenpl,
IUTAHUPOBAHMUSA IOCTYNKOB M OLEHKM HUX BO3MOXHBIX IIOCIEACTBUH ISl OKPYXAIONIEH cpenbl; OCO3HAHHEM T00aIbHOTO
XapakTepa SKOJOTMIECKUX MPOOIIeM U ITyTeH UX pelIeHNsI.

JIngHOCTHBIE Pe3yJIbTaThl, 00ECIIEUNBAIOIIIE aIANITAIIMI0 00YYAIOIIETr0Cs K M3MEHSFOIMMCS YCIIOBHSIM COLIMAIILHOM U MTPUPOIHON
Cpenbl:

TOTOBHOCTBIO K JACUCTBHUSIM B YCIOBUSAX HEONPEAETICHHOCTH, MOBBIIICHHIO YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYI0
JIeSITEJIFHOCTD, B TOM YHCIIE YMEHHE YUUThCS Y APYTUX JIIOACH, IPHOOpPETaTh B COBMECTHOI JIEATEIbHOCTH HOBBIC 3HAHNS, HABBIKH 1
KOMIIETEHIINY U3 OIBITa IPYTHX;

HEOOXOMMOCTBI0 B ()OPMUPOBAHMM HOBBIX 3HAHWH, B TOM 4uciie (HOPMYIUPOBATH HJIEH, MOHSITHS, TUIOTE3bl 00 00BEKTax U
SIBIICHUSIX, B TOM YHCJIE paHee He N3BECTHBIX, OCO3HABATH Ae(OUIINTHI COOCTBEHHBIX 3HAHMI M KOMIIETEHTHOCTEH, TNITaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAIHIO, BOCIIPHHUMATH CTPECCOBYIO CUTYAIMIO KaK BBI30B, TPEOYIONIMHA KOHTpMeED,

KOPPEKTHPOBATh NPUHUMAEMbIE PEIICHUS U JISHCTBHS, (OPMYJIMPOBATh M OLIEHUBATD PUCKH U MOCIIEICTBUS, (POPMUPOBATH OIIBIT.

METANPEJIMETHBIE PE3YJIbTATbBI

MerTamnpeaMeTHbIe pe3yabTaThl OCBOCHHS NPOrpaMMBl y4eOHOTO mpenmeTa «MaTemMaThKay XapakTepu3yITCs OBIIQICHUEM
YHUBEPCANbHBIMU NO3HABAMEAbHBIMU 0elicMmeUuIMU, YHUBEPCANbHBIMU KOMMYHUKATNMUBHbIMU Jelicmausmu U
YHUBEPCANbHBIMU Pe2YALMU8HbIMU Jelicmeusmu.



1) YHueepcaivHble NO3HasameabHsule deticmsus obecneuusarm GopmuposaHue 6azo8blx KOZHUMUBHBIX
npoyeccos obyuarowuxcs (oceoeHue Memodos NOZHAHUS OKPYHCAOUe20 MUPA; NPUMEHEHUE N02UUECKUX,
uccaedosamenvCckux onepavuil, ymeHuil pabomams ¢ uHgopmayuetl).

Ba3oBble Jjornueckue aeicTBus:

1. BBISBIATH U XapaKTEPHU30BaTh CYLIECTBEHHbIC NPU3HAKM MAaTEeMaTHYECKUX OOBEKTOB, TOHITHH, OTHOLICHUH MEX/y TOHITHUSIMH;
(hopMyTHpOBaTH ONpENENCHHs TOHATHH; YCTAaHABINBAThH CYIIECTBCHHBIN MPU3HAK KIACCU(UKAINN, OCHOBAHUS IJIs1 0000IIeHNs
U CPaBHEHUS, KPUTEPUH ITPOBOIUMOrO aHAJIN3a;

2. BOCIpHUHHMMAaTh, (HOPMYJIUPOBATH M NPEOOPA30OBBIBATH CYXKJICHUS: YTBEPAUTEIbHBIE U OTpPULATENIbHBIC, SAMHUYHbBIC, YaCTHBIC U
o011ue; yCIOBHBIE;

3. BBIIBISITh MaTeMaTH4YeCKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M NPOTHBOpedWsi B  (akraxX, JaHHBIX, HAONIOACHUSX H
YTBEPKACHHSAX; IPEIaraTh KpUTEPUH IS BEISIBICHNS 3aKOHOMEPHOCTEH 1 IIPOTHBOPEUHIA;

4. nenaTh BBIBOJABI C HCIOJb30BAaHHEM 3aKOHOB JIOTHKH, ACAYKTHUBHBIX M MHIYKTHBHBIX YMO3AKIIOYCHHH, yMO3aKIIOUEHHH IO
aHAJIOT N,

5. pa3OupaTp 1OKa3aTeNbCTBA MaTEMAaTHYECKUX  YTBEPXKAEHHH (TpsAMBIE M OT NPOTUBHOTO), MPOBOAUTH CAMOCTOSITEIBHO
HECJIOKHBIE JI0Ka3aTesIbCTBA MATEMaTHIECKUX (DPaKTOB, BBICTPAMBATh apryMEHTAIMIO, IPUBOAUTH IPUMEPbl U KOHTPIPUMEPHI;
000CHOBBIBaTb COOCTBEHHBIE PACCyK/ICHNUS;

6. BbiOMparh croco0 pemieHust ydeOHOM — 3ajadM  (CpaBHMBaTh HECKOJILKO BapHaHTOB pEIICHUs, BbIOMpaTh Haubosee
MOIXOIAIINN C yI€TOM CaMOCTOSTENIFHO BBIJICICHHBIX KPUTEPHEB).

Ba3oBble ncciegoBaTeLbCKHe JeliCTBUA:

1. wmcronp30BaTh BONPOCHI KAK UCCIIEAOBATEILCKUI MHCTPYMEHT ITO3HAHMUS; (opMyIHpOBaTH BOIPOCHI,
(uKcUpyromue NpoTHBOpPeUne, MpoOIeMy, CaMOCTOATENFHO  YCTaHABIMBATH MCKOMOE WM JaHHOE, (POPMHPOBATH TUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3ULIUIO, MHEHMUE;

2. TPOBOAMTH MO CAMOCTOSITEILHO COCTABICHHOMY IUIAHY HECJIOKHBIH SKCIIEPUMEHT, HEOOIIbIIIOE UCCIIC0BAHNE 110 YCTAHOBJICHHIO
0COOCHHOCTEH MaTEeMaTHYECKOT0 00BEKTA, 3aBUCUMOCTEH 00BEKTOB MEXKITY CO00ii;

3. caMOCTOsTEeThbHO (QOPMYIIMPOBATH OOOOIICHUS W BBIBOJBI MO Pe3yibTaTaM  IPOBEICHHOTO  HAONIONCHUS,  HCCICIOBaHUS,
OIICHUBATh JOCTOBEPHOCTh NOJIYUYCHHBIX PE3yJIbTATOB, BEIBOJOB M 000OIICHNUN;



4, MPOrHO3UPOBATL BO3MOXKHOC pPa3BUTUC IIPOLECCA, a TAaKKC BbIABUIATb NPCATIOJIOKCHUA O €0 Pa3BUTHUU B HOBBIX YCJIOBUAX.

5. Pa6ota c uHdopMauuei:

1. BBISBISATH HEJOCTATOYHOCTH M M30BITOYHOCTh MH(OPMALIMH, TAHHBIX, HEOOXOIUMBIX JUIsl PEICHHUS 3a/1auu;

2. BBIOHMpATH, aQHAJIM3UPOBATH, CHCTEeMaTH3UPOBAaTh U HWHTEPIPETHPOBATH MH(YOPMALIUIO PA3IMYHBIX BHOB U
(opM mpencTaBIeHUS;

3.BbIOMpaTh PopMy MpEeaCTaBICHUS HHPOPMALINN U WILTIOCTPUPOBATH PEIIaeMbIe 3a7jaui CXeMaMH, THarpaMMaMHi, HHOH rpadukoii n
X KOMOWHALUSIMH;

4.01eHMBATh HAJEKHOCTh MH(POPMALMH NO KPUTEPHSAM, IIPSUIOKESHHBIM YYHUTEIEM WIH CHOPMYITHPOBAHHBIM CAMOCTOSTEIIBHO.

2) YHugepcanvHble KOMMYHUKaAMUBHble Jelicmeus  obecneuusarom  cHopMUPOBAHHOCTD
COUUANBHBIX HABBIKOB 00YUAOWUXCA.

O6buenue:

1. BocnpuHHMare U (HOPMYJIUPOBATH CY)KACHHS B COOTBETCTBHU C YCJIOBUSIMHU M LEISIMU OOIIEHHMS; SICHO, TOYHO, IPAMOTHO
BBIPAKaTh CBOK TOYKY 3PEHHs B YCTHBIX U HUCBMEHHBIX TEKCTaxX, NaBaThb MOACHEHMs MO XOAy pEIleHHs 3aJayu,
KOMMEHTHPOBATh MOJIYYECHHBIH Pe3ynbTaT;

2. B Xoze 0OCYXICHHUS 3a/laBaTh BOIPOCHl IO CYLIECTBY OOCYXJaeMOil TeMbl, MpOOJEeMBbI, pelIaeMON 3ajaud, BHICKa3bIBATH
UJEH, HALEIEHHbIE HAa IOMCK pEIlEHHs; COMOCTaBIATh CBOU CYXKIEHHUS C CYXKACHUSIMH JAPYTUX YYaCTHHKOB JHAJoOra,
00HApYKUBATh PA3IIMYKE M CXOJCTBO NO3UIMIL; B KOPPEKTHON (opMe GOpMYIIMPOBATh Pa3HOTIIACHUS, CBOU BO3PAKEHUS;

3. TpEeACTaBIATH pe3yNbTaThl PEIICHUS 3aJadyd, KCIIEPUMEHTA, HCCIICIOBAHUS, NPOEKTA; CaMOCTOSTEIHFHO BHIOMpaTh (opmar
BBICTYIUICHHS C YUETOM 3aJad IPE3eHTAUU U 0COOCHHOCTEH ay JUTOPUHL.

CoTpyaHMYECTBO:

_ IOHUMATh W UCTIOJIb30BaTh IPEUMYIIECCTBA KOMAHIHOW W WHAUBUAAYAILHOW PabOThI MPH PEIICHUH YYEOHBIX MAaTEMAaTHYCCKHX
3aja4; NPUHUMATh IIeJIb COBMECTHOH NEATEIHHOCTH, IUIAHUPOBATH OPTaHU3AIMIO COBMECTHOW PabOTHI, PACIPEICIISATh BHJIBI
paboT, JoroBapuBaThCs, 0OCYKIATH MPOLECC U PE3YIbTAT PadOThL; 0000IIaTh MHCHUS HECKOJIBKUX JTFOICH;

_ y4acTBOBAaTh B TPYMIIOBBIX (popmax paboThl (00CYXJAEHUS, OOMEH MHEHHSMH, MO3TOBBIC IITYPMBI W Jp.); BBIIOJHATH CBOIO
4acTh PadOTHl U KOOPAMHUPOBATH CBOM JICHCTBUS C JPYTUMH WICHAMH KOMAaH/IbI; OLICHMBATH Ka4eCTBO CBOETO BKJIAJa B OOIIUi
MIPOIYKT IO KPUTEPHSIM, CHOPMYITUPOBAHHBIM yUACTHUKAMHU B3aUMOJCHCTBHS.



3) YHugepcanvHble pesyaamueHvle Oelicmeus obecnevusarom @GopMUPOBAHUE CMbICAOBLIX YCMAHOBOK U
JHCUSHEHHBIX HABBIKO8 NAUHHOCTU.

CamoopraHusaums:

CaMOCTOSTENIbHO COCTABJIATh IUIAH, aJITOPUTM pEUICHHUs 3ajaud (WM ero 4acTh), BHIOMpATh CIIOCOO pEHICHUS € Y4eTOM
HMEIOIUXCSL PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH BAPHAHTHI PEIICHUH C y4eTOM HOBOIL
nHdopmanum.

CaMOKOHTpPO/Ib:

BIaJETh  CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpOIiecca ¥ Pe3yibTaTa PeHIeHHs MaTeMaTHIECKOH 3a1adm;
IIPEIBUIETh TPYIHOCTH, KOTOPBIE MOI'YT BO3HMKHYTb IIPY PELICHUU 33[Ja4H, BHOCUTh KOPPEKTHUBBI B AECATECILHOCTh HA OCHOBE
HOBBIX OOCTOSITENIBCTB, HANAEHHBIX OMNOOK, BBISIBICHHBIX TPYAHOCTEH; OIICHUBATH COOTBETCTBHE PE3YJIbTATa JICSITEIbHOCTH
IIOCTABJICHHOM LIEJIM U YCIIOBUSIM, OOBSICHATH MPUYNHBI JOCTHKCHUS WIIM HE AOCTHKCHHUS IeNTU, HAaXOAUTh OIINOKY,
JlaBaTh OICHKY NPUOOPETEHHOMY OIIBITY.

MPEAMETHbBIE PE3Y/IbTATDI

IpeamerHbie Pe3yIbTAThI OCBOCHHUS paboueii mporpaMMbl 10 MaTeMaTHKe MPEACTABICHBI [0 TojiaM 00y4eHHs B
CIIEIYIONIMX pa3/iesiaX MpOrpaMMbl B paMKax OTAEIbHBIX KypPCOB: B 5— 6 Kiaccax — Kypca «MartemaTtukay, B 7—9 kiiaccax —
KypCOB
«Anrebpay, «['eomeTpusi», «BeposSTHOCTh U CTaTUCTHKAY.

Pa3BuTHe JIOTHYCCKUX MPEACTABICHUN ¥ HABBIKOB JIOTMYCCKOTO MBIIUICHHUS OCYIIECTBIISICTCS HA MPOTSIKCHHHM BCEX JIET
00ydJeHusl B OCHOBHOM IIIKOJIC B paMKax BCEX Ha3BaHHBIX KypcoB. [Ipeamonaraercsi, 4To BBITYCKHUK OCHOBHOM IIKOJIBI CMOKET
CTPOWTH BBICKA3bIBAHUS U OTPUIAHUS BBICKA3bIBAHWN, PACIIO3HABATH MCTHHHBIC M JIOKHBIC BHICKA3bIBAHUS, IPUBOIUTH IIPUMEPHI
Y KOHTPIIPUMEPHI, OBIIAJICET MOHATUSMHE: OIIPEIEIICHUE, aKCHOMa, TEOPEMa, TOKAa3aTeIbCTBO — W HAYYHTCS MCIIOJB30BAaTh UX MPHU
BBIITOJIHCHUH YYCOHBIX M BHE YYCOHBIX 3a/1a4.



PABOYAS NTIPOT'PAMMA YUEFHOI'O KYPCA
«KMATEMATHUKA». 5-6 KJIACCBbI

HEJIM U3YYEHUA YYEBHOI'O KYPCA

[IpuopuTeTHBIMHU LIENIAMH 00y4YEHHSI MaTEMaTHKE B 5—06 KJlaccax SBISIOTCS:

1. mpomomkenme QopMupoBaHHA ~ OCHOBHBIX ~ MAaTEMAaTHYSCKHX MOHATHH (YHCIO, BENWYHMHA, TeoMeTpuieckas (urypa),
o0ecreunBaroNINX MPEEMCTBEHHOCTD U MEPCIEKTUBHOCTh MaTEMAaTHYECKOTO0 00pa30BaHusl 00y4aIOIINXCsl;

2. pa3BHUTHE MHTEJUICKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEH 0Oydaroluxcs, M03HaBaTeIbHONH aKTHBHOCTH, UCCIIEA0BATEIBCKUX
YMCHHI1, HHTEpeca K H3y4CHHIO MaTEMAaTHKU;

3. ToxBeneHHE 00YYAIOIUXCS Ha JOCTYITHOM IS HUX YPOBHE K OCO3HAHHIO B3aUMOCBS3M MaTeMaTHKH U OKPYIKAIOLIET0 MUPA;

4. ¢QopmupoBanue (YHKIMOHAIBHON MareMaTHYecKOil TI'paMOTHOCTH: YMEHHMSI paclio3HaBaThb MaTeMaTHYECKHE OOBEKTH B
pCaNbHBIX JKH3HCHHBIX CHTYAlUsX, NMPUMEHSTh OCBOCHHBIC YMEHUS JUI DCIICHUS NPAaKTHKO-OPHEHTHPOBAHHBIX 3aad,
HUHTCPIIPETUPOBATH NOJYYCHHBIC PE3YJIbTAaThl U OUCHUBATh UX Ha COOTBETCTBUC HpaKTH'-IeCKOfI CUTYyalluu.

OCHOBHBIC JTMHHUH COJAEpKaHHUS Kypca MaTeMaTHKH B 5—O06 Kiaccax
— apudmMeTHYecKasi 1 FreOMETPUUECKasi, KOTOPbIE Pa3BUBAIOTCS IIAPAJIICIIbHO, KaXkK/iasi B COOTBETCTBHU C COOCTBEHHOW JIOIHMKOIA,
OJIHAKO, HE HE3aBHCHMO OJIHA OT JPYToOi, a B TECHOM KOHTAaKTE W B3aHMMOJICHCTBHH. Tarke B Kypce IPOMCXOIUT 3HAKOMCTBO C
JIEMEHTAMH alreOphl U ONMCATEILHON CTaTUCTHKH.

W3ydyenue apudmMeTnyeckoro Marepuaia HadyMHAETCS CO CHUCTEMATH3allMd W Pa3BUTHsA 3HAHMHW O HATYpaJbHBIX YHCIAX,
MONYYCHHBIX B Ha4YalbHOW ImKose. [IpM 3TOM COBEpIICHCTBOBAaHWE BBIYUCIUTEIHHOH TEXHUKH W (OPMHPOBAHUE HOBBIX
TEOPETUYECKHUX 3HAHMWN COYETAeTCs C PA3BUTHEM BBIYHUCIHUTENBHON KYJIbTYPhI, B YAaCTHOCTH C 0Oy4E€HHEM MPOCTEHIINM NpHEeMaM
MPUKUIKA ¥ OIEHKH Pe3yIbTaTOB BBIYHCICHHWH. VI3ydeHHe HATypambHBIX YHCEN MPOJOJDKaeTcsl B 6 Kiacce 3HAKOMCTBOM C
HayvaJlbHBIMU NOHATHSIMH TEOPUU IETHMOCTH.

Jlpyroii KpymHBIF OJIOK B cOAepKaHWHM apudMeTHdecKod JuHMM — 3TO Apobu. Hauano m3ydeHus: OOBIKHOBEHHBIX W
JIECSITUYIHBIX Jpo0eil OTHECEHO K 5 Kiaccy. DTO MEpBBIN ATAIl B OCBOCHUH APOOEH, KOTja MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH
UAesMH, TOHATHAMH TeMbl. [Ipm 3TOM paccMoTpeHne OOBIKHOBEHHBIX ApoOell B MOIHOM OOBEME IMPEIIIeCTBYET H3YyUEHHUIO
JIECATHYHBIX JpOOEH, YTO Iesiecoo0pa3sHO C TOYKM 3PEHHUS JIOTUKH HM3JI0KEHHsI YMCIOBOW JIMHUM, KOTJAA IpaBWiia AEHCTBUI C



JIECATHYHBIMUA APOOSIMH  MOXXHO OOOCHOBAaTh YK€ H3BECTHBIMHM AITOPUTMAaMH BBITIOJHEHUsI NEHCTBUII ¢ OOBIKHOBEHHBIMHU
IpoOsiMH. 3HAKOMCTBO C ICCATHYHBIMH JPOOSIMH  PACIIMPHUT BO3MOXKHOCTH JUIsS MOHUMAHUSI OOYYarOIIUMHUCS — IIPUKIATHOTO
MIPUMEHEHUs] HOBOU 3alUCHU MPU U3YYEHUU JPYTUX MPEIMETOB U NP MPAaKTUYECKOM HCIob30BaHuU. K 6 Kiaccy oTHeceH BTOpoit
9Tal B M3y4EHHUHN APOOEH, I'7ie MPOUCXOANUT COBEPIICHCTBOBAHNE HABBIKOB CPABHEHMS U MPe0Opa3oBaHust Ipo0eH, OCBOCHHE HOBBIX
BBIUUCIIUTENBHBIX AITOPUTMOB, OTTAYMBAHME TEXHUKM BBIUUCIEHHWH, B TOM YHUCIE 3HAYEHWH BBIPAKCHUH, COAEPKAIIUX H
OOBIKHOBEHHBIC, U JICCATHYHbIC JPOOH, YCTaHOBJEGHHE CBS3EH MEXIy HHMMH, PACCMOTPEHHUE IIPUEMOB PEIICHHS 3a1a4 Ha JApoou.
B Hauarne 6 kacca IpOUCXOAUT 3HAKOMCTBO € TIOHATHEM MPOLIEHTA.

OCOOEHHOCTBIO M3YYEHHs MOJOKUTEIBHBIX U OTPUIATENIBHBIX YUCEN SIBISIETCSl TO, YTO OHM TAaK)KE MOTYT pacCMaTpHBaThCs B
HECKOJIBKO 3TanoB. B 6 kmacce B Hauase m3ydeHus TeMbl «IlonOKUTENbHBIE M OTPUIATENBHBIC YHCIIA» BBIACTACTCS IOATEMA
«enple uucna», B paMKaX KOTOPOH 3HAKOMCTBO C OTPHULATEIbHBIMH 4YHCIAMH U JEHCTBHSAMHU C IOJIOKUTEIBHBIMH H
OTPUIATENIbHBIMM YMCJIAMHM HPOUCXOJUT HAa OCHOBE COAEPKATEIBHOIO II0XOAa. OTO IMO3BOJIIET HAa [JOCTYIHOM YPOBHE
MO3HAKOMUTH YYaIIMXCS MPAKTUYECKH CO BCEMU OCHOBHBIMH MOHATHAMHU TEMBI, B TOM WYHCIIE W C IpaBUIAMHM 3HAKOB IIPH
BBIIIOJHEHUH apu(MeTniyecknx JeicTBUHA. I3ydeHue palioHaIbHBIX YHCEN Ha 3TOM HE 3aKOHYMTCS, a OyJeT MPOIOJDKEHO B
Kypce anredpel 7 Kiacca, Y4TO CTaHET CICAYIOIIMM IPOXOJOM BCEX NPHUHIUNUAIBHBIX BONPOCOB, TEM CaMbIM pa3delcHUE
TpyJHOCTEH o0O0Jerdaer BOCHPHATHE MaTepuaia, a pPaclIpeiesieHHe BO BPEMEHH CIIOCOOCTBYET IPOYHOCTH MPUOOPETaeMbIX
HaBBIKOB.

[Tpn 00ydeHNn penIeHnIo TeKCTOBBIX 3a1a4 B 5—06 Kilaccax MCHONB3YIOTCS apu(MeTHYecKue MpHeMbl pemeHus. TeKCToBbIe
3a7a4M, perraeMble Mpu OTpabOTKE BHIYMCIHMTENBHBIX HABBIKOB B 5—O6 Kiaccax, PacCMaTPUBAIOTCS 33Ja4M CIETYIOMNX BHUJIOB:
3aaud Ha JBIDKEHHE, Ha 9acTH, HA TIOKYNKH, Ha paboTy M MPOU3BOAUTEIBHOCT, HAa MPOICHTHl, HA OTHOLICHHWS M MPOIOPLUH.
Kpome Toro, oOy4arommecst 3HaKOMSITCSI ¢ TIPHEMaMM PEIICHUs 3a1ad 1epedopoM BO3MOXKHBIX BapHAaHTOB, ydarcsi paboTtarhb c
nHpopmanuei, npeacTaBIeHHON B popMe TabINI] MM IUarpamMm.

B IpumepHoii paboueii mporpamMme NpeaycMOTpeHO (HOPMHPOBAHUE IMPOIEJACBTUUECKUX —alreOpanueckux IpeACTaBICHUH.
BykBa  Kkak CHMBOJ HEKOTOPOrO YHUCIA B 3aBHCUMOCTH OT MAaTE€MaTHYEeCKOr0 KOHTEKCTa BBOAUTCS MOCTENEHHO. bykBeHHas
CHMBOJIMKA IIUPOKO HMCIIONB3YETCS MPEXkK/IE BCETO IS 3aIUCH OOIIMX YTBEPKACHUHN U MPEATIOKEeHNH, (GOpPMyJ, B YAaCTHOCTH IS
BBIUMCIICHUS TEOMETPHUUECKUX BEIWYHH, B KAUECTBE «3aMECTUTEIIS YHCIIA.

B kypce «MaTtemaTukm» 5—~6 KI1acCOB NMPEACTAaBICHA HATJISIIHAs TEOMETPHS, HalIpaBJICHHAs HAa Pa3BUTHE OOPAa3HOTO MBIILICHUS,
MIPOCTPAHCTBEHHOTO BOOOPAXKEHMS, HM300pa3UTENBPHBIX YMEHHH. OTO BaXHBIM O3Tall B W3YYEHHH TEOMETPHH, KOTOPBIi
OCYIIECTBIISICTCS. HA HATJISTHO-TIPAKTUYECKOM YPOBHE, OIMHUPAETCSl Ha HaIIAJHO- 00pa3HOe MBIIUICHHE oOyyaromuxcs. bosbimas



pPOJb OTBOIUTCSA TIPAKTHYECKOW MESATEIBHOCTH, OIBITY, OJKCIEPHUMEHTY, MojenupoBaHuio. OOydarommecss 3HAKOMATCS C
TeOMETPHUUECKUMHE (PUTYpaMH Ha IIOCKOCTH M B MIPOCTPAHCTBE, C UX MPOCTEHIINMHI KOHPHUTypaIusIMHy, ydaTcs n3o0pakaTh UX Ha
HEJTMHOBAHHON W KileT4aTtod Oymare, pacCMaTpHBAIOT MX HPOCTEWIIne CBOMCTBA. B mpoliecce M3ydeHWs! HArJIAJHOM TeoMeTpHuu
3HaHUS, TOJYYCHHBIC 00YJAOIINMICSA B HA4aIbHON IIKOJIE, CHCTEMATH3UPYIOTCS U PACIIAPSIOTCA.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo y4eOHOMY IUIaHy B 5—6 KjaccaX HM3y4aeTcsi MHTCTPUPOBAHHBIA mpenmeT «MaTeMaTHKa», KOTOPBIH BKIHOYACT
apudMeTHIeCKIi MaTepral U HArITHYI0 TEOMETPHIO, a TAKKe MPOIEACBTUICCKIE CBEICHHUS U3 aureOphl, JJIEMEHTHI JIOTHKH U
HayaJja OMmMcaTeIbHON CTaTUCTUKU.

Y4eOHbIH ITaH HA W3YYCHHE MAaTEeMaTHKH B 5—O6 KiaccaxX OTBOIUT HE MCHEE 5 yUeOHBIX YacOB B HEACTIO B TCUCHHE KaXKIOTO
roga

oOyuenwus, Bcero He MeHee 340 y4eOHBIX YacoB

COJAEPKAHUE YYEBHOI'O KYPCA (IO TOJIAM OBYUEHUS)
5 kiacce

Hamypansnvie uucna u nynp

HatypansHoe umcno. Psan Harypamehbeix umcen. Ywumeno 0. M3o00paskeHHe HATypalbHBIX YMCENl TOYKAMU Ha KOOPAMHATHOM
(4uCnoBOIt) MPAMOH.

[To3unnoHHas cucTtema cUMCICHHSA. PuMckas Hymeparus Kak IMpHUMEp HETO3UIIHOHHON CHCTeMbl CUHcleHHd. JlecaTunyHas
cHCTeMa CUUCIICHUSL.

CpaBHeHHe HaTypalbHbBIX YHCEIN, CPaBHEHHE HATYpaJbHBIX 4mcell ¢ HyleM. CriocoObl cpaBHeHMs. OKpyriieHHe HaTypalbHBIX
YHCEIL.

CrnoxeHne HaTypalbHBIX YHCEIN; CBOMCTBO HYJS IPHU CIOXKEHNH. BpranTanne kak JneiicTBue, 00paTHOE CIOXKEHUIO. Y MHOKCHHE
HaTypaJIbHbIX YMCEN; CBOHCTBA HYJISl M €IMHUILIBI TIPH YMHOXKEHUH. J{esieHne kak JelcTBue, oOpaTHOe YMHOXKEHHIO. KOMITOHEHTHI
JefcTBUH, CBA3b MeXAy HUMH. [IpoBepka pe3yipraTa apupMeTHIecKoro IeicTBHs. [lepemecTuTensHOE M coYeTaTeIbHOE
CBOMCTBA (3aKOHBI) CJI0XKEHHSI M YMHOKEHUS, PACIIPEJICIIUTEIbHOE CBOMCTBO (3aKOH) YMHOKCHHSI.



Hcrnonb3oBanne OYKB /i1t 0003HAYCHUST HEU3BECTHOTO KOMITOHEHTA M 3aITMCH CBOMCTB apu()METHIESCKUX JCHCTBHIA.

Jenurenn u KpaTHbIE YKCIa, pa3IoKeHue Ha MHOuTenu. [IpocTeie n coctaBuble uncna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3,
9.JleneHue ¢ 0CTaTKOM.

CremneHb ¢ HATYpaIbHBIM MMOKa3aTesaeM. 3ankich YUCa B BUJIE CYMMBI Pa3psiHbIX CIaraeMblX.

YucnoBoe BblpakeHHE. BrluncieHne 3Haue€HU YMCIOBBIX BBIPAKEHUI; MOPSIIOK BBIMOJIHEHUs AeHCTBU. Mcnonb3oBaHue npu
BEIUHCIICHISIX TIEPEMECTUTEIIFHOTO U COYETATEIHHOTO CBOICTB (3aKOHOB) CIIOKEHISI 1 YMHOKCHUS, PacCIpeACTHUTEIHFHOTO CBOUCTBA
YMHOXEHHUS.

Jpoou
[IpencraBnenue o qpodu Kak criocode 3anucu 4acTy BednuruHbl. OOBIKHOBEHHBIE NpoOu. [IpaBuiibHbIC W HETIPaBUIbHBIE APOOH.

CwMmemanHast 1poOb; TPEICTABICHUE CMEIIAaHHON IpoOM B BHIE HENPaBHIBHOW APOOM M BBIACICHHE LENOW YacTH dYHCIA U3
HeTpaBWIbHOU Apobu. M3o0pakeHne apoOeit ToukaMu Ha 9UCIIOBOH mpsiMoii. OcHOBHOE cBOMCTBO Ipobu. CokpamieHne Apooei.

[IpuBenenue npobu k HOBOMY 3HaMeHaTeno. CpaBHEHHE APOOEH.

CroxeHHe U BbIYUTaHKE Jpo0eld. YMHOXKEHHUE U JiesieHne qpo0eii; B3anMHO-00paTHble Apobu. HaxoxIeHne yacTd Lenoro u
LEJIOT0 MO €ro YacTH.

Jecstuunas 3anuck apobdei. [IpeacraBnenne pecsituaHOW IpoOu B BHJe OOBIKHOBEHHOW. V300pakeHHe JECSITUUHBIX ApoOei
TOYKAaMH Ha YUCIOBON IpsiMoil. CpaBHEHHE AECATHUHBIX JIpOOEH.

Apudmernueckue IeHCTBUSI C IeCITUUHBIMU Apo0siMu. OKpyriieHHe IECITHYHBIX JIpo0eii.

Pewenue mexcmoewix 3aoau
Pemenne TEKCTOBBIX 3amad apUpMETHIECKHM criocoboMm. Pemenwe normueckwx 3amad. PermeHue 3amad mepeOOpoM Bcex
BO3MOXHBIX BapHaHTOB. VICroIb30BaHNe TIPU PEIICHUH 33124 TaOIHUI] U CXEM.

Pemenne 3a4a4, COACp:KallUuX 3aBUCHUMOCTH, CBA3BIBAIOMINEC BCIWYHUHBI: CKOPOCTb, BpPEMs, pACCTOAHHUEC; II€HA, KOJIHUYCCTBO,
CTOMMOCTb. EIWHUIEI U3MEPCHUA: MacCcChl, 061)eMa, ICHBI; PAaCCTOAHHA, BPEMEHH, CKOPOCTH. CBs13b MCEXIYy CIANMHUIaAMH
HU3MEPCHUA Kamaoﬁ BCJIMYUHEI.

Pemenre ocHOBHBIX 3aJa4 Ha ,Z[pO6I/I.

HpeﬂCTaBHCHHC JAaHHBIX B BUJIC Ta6J'lI/I[I, CTOJ0YATHIX JuarpamMm.

Haznaonasa zeomempus



Harnsanaeie mpencraBieHns o (urypax Ha IUIOCKOCTH: TOYKa, MpsAMas, OTPE3OK, Jyd, Yroi, JIOMaHas, MHOTOYTOJIFHUK,
OKPY>XHOCTb, KpyT. Yrou. [IpsMoii, ocTpbIi, TYIION U pa3BepHYTHIN YIJIbL.

JlnuHa oTpeska, MeTpUYECKre eIUHUIIbI JUIUHBL. J[JTMHA JTIOMaHOM, epUMETp MHOTOYroJibHUKa. M3MepeHue u mocTpoeHue yrion
C TIOMOIIBIO TPAHCTIOPTHPA.

Harnsaasie npencraBieHns o GuUrypax Ha IUIOCKOCTH: MHOTOYTONBHUK; MPSAMOYTONBHUK, KBAApaT; TPEYTOIBHUK, O PAaBEHCTBE
¢buryp.

N3ob6pakenue ¢uryp, B ToM 4ucie Ha kietdaToil Oymare. [ToctpoeHue koH(bUTypanuil u3 4acTeil mpsMOM, OKPYKHOCTH Ha
HEJIMHOBAHHOM U KIieTuaTol Oymare. Vcronb30BaHe CBOWCTB CTOPOH U YIJIOB MPSIMOYTOJIBHUKA, KBaIpaTa.

[Tnomans NpsMOYroJbHUKA U MHOTOYTOJBHUKOB, COCTABICHHBIX U3 MPSIMOYTOJILHUKOB, B TOM 4YUCIC (GUTYp, H300paKEHHBIX
Ha KJIeTdaTor Oymare. EMWHUIBI H3MEpeHUS TUTOIIA/IH.

HarnsiaHble npeacTaBieHust O IPOCTPAHCTBEHHBIX (DUTypax: NPsSMOYTOJIBHBIN Mapajieienurnes, Kyo, MHOTOrpaHHUKH.

N3o0paxkeHne npocTedlimx MHOTOrpaHHUKOB. Pa3BepTku kyOa u mapamnenenunena. CospaHue Mojelieii MHOTOTPaHHHUKOB (U3
OyMarw, IpoBOJIOKH, ITACTUIIMHA H JIP.).
O0BeM IPSIMOYTOJILHOTO Mapaluienenuneaa, kyoa. Exnauie usmepenus oobema.

6 xiracc

Hamypansnste uucna

Apudmernueckre JEHCTBUSI C MHOTO3HAYHBIMU HATYPAJIbHBIMH YHCIaMHU. YWCIOBBIE BBIPAXKEHUs, TOPSAIOK JCHCTBUIA,
UCIOJIB30BaHKe CKOOOK. VCrosb30BaHMe MpPU BBIYMCIEHHUSX MEPEMECTUTEHBHOTO M COYETATEIBHOTO CBOWCTB CIIOXKEHHUS |
YMHOEHHUSI, PACIIPEICIUTEILHOIO CBOWCTBA yMHOXeHUs. OKpyriieHHe HATYPaJIbHBIX YHCEIL.

I[eJ'II/ITeJ'II/I U KpaTHbIC 4YHUCIA; HanOOJIBIIIHI O6H.[I/II71 JCIIUTCIIb W HAWMMCHBIICC 06]].[66 KpaTHOC. I[GJ'II/IMOCTB CYMMbBI U
MIPOU3BEACHUS. I[eJ'IGHI/Ie C OCTAaTKOM.

Jpoou

OOBIKHOBEHHAs1 POOb, OCHOBHOE CBOWCTBO JpoOH, cokpamieHue apoOei. CpaBHEHHE W YyMOpsIOUYMBaHHUE JpoOeil. Pemrenue
3aa4 Ha HAXOXKICHHE YaCTH OT IIEJIOr0 M LEJOT0 IO ero 4JacTh. J[poOHOe 4HMCIo Kak pe3yibTar AelieHus. llpencraBieHue
JIECSITHIHON ApOOH B BUAE OOBIKHOBEHHOW MPOOW M BO3MOXKHOCTH IPEACTABICHUS OOBIKHOBEHHOW JIpOOW B BHIE [CCSITUYHOM.
Jecsatnunabie npobu W MeTpHUecKas cuctemMa Mep. ApudmMeTHuecKkne AEHCTBHUS W YHCIOBBIC BBIPAKEHUS C OOBIKHOBEHHBIMU U



JIECSITHIHBIME JPOOSIMHU.

OtHomenue. Jlenenne B JaHHOM OTHOIIEHWH. Macmital, nporopuus. [TpuMeHeHrne ponopIHii IPH PEIICHNH 3a1ad.

[lomsartne mnponeHTa. BpUUCIeHWE MPOIEHTAa OT BEIWYWHBI W BEIWYHMHBI 1O €¢ MPOICHTY. BBIpakeHHE IPOLECHTOB
JeCSITHIHBIME Apo0smu. Pemenne 3aqad Ha MPOICHTHL. BeIpaskeHHe OTHOIICHUS BEIMYHH B TIPOIICHTAX.

Ilonoscumenvuole u ompuyamenvusvle uucia
ITonoxutenbHble U OoTpULATeNbHble yncia. Llensle uncna. Moaynb uucia, reoMeTpudeckas HWHTEpIpeTanus MOAYNS dYHCTa.
W3obpakenne d9rcen Ha KOOPAWHATHOHM mpsiMoil. UmcioBeie mpomexyTku. CpaBHEHHE dhceNl. ApHUPMETHYECKHe ICUCTBHUS C
MIOJIO>KUTETBHBIMHU U OTPUIATEIBHBIMHU YHCIAMHU.
[TpssimoyrosbHas cucTeMa KOOpAWHAT Ha INIOCKOCTH. KOOpauHAThI TOUKM Ha TIOCKOCTH, abciycca U opauHarta. [loctpoeHne Touek
u Guryp Ha KOOPAWHATHOM IIOCKOCTH.

byxkeennvie evipasicenusn

[Tpumenenne OyKB Uil 3alMCH MaTeMaTHYECKMX BBIp@XEHUH M mpeioxkenuit. CBoiicTBa apudMeTHYecKux AeHCTBUIL.
DBykBeHHBIE BBIpa)KE€HUsI U YHCIOBBIE MOJCTAHOBKU. byKBEHHBIE paBEHCTBA, HAXOKICHNUE HEM3BECTHOTO KOMIIOHEHTAa. DopMyIbl;
(bopMyJIBI IEpUMETpa | TUIOLIA 1 IPSMOYTOJIbHUKA, KBaIpaTa, 00beMa napauiesienurena u Kyoa.

Peuienue mexkcmoewlx 3a0au

Pemenne TEKCTOBBIX 3amad apupMETHYSCKHM CIIOCOOOM. PermieHme iormdeckux 3amad. PemreHuwe 3amad mepedoOpoM Bcex
BO3MOJKHBIX BAPHAHTOB.

Pemenue 3amau, comepkammx 3aBUCHMOCTH, CBSI3BIBAIOIIMX BEIMYUHBL: CKOPOCTh, BPEMs, PACCTOSHHUE; IIeHa, KOJIUYECTBO,
CTOUMOCTB; TMPOU3BOIUTEIHHOCTh, BpeMs, 00beM paboThl. ENWHWIBI M3MEpEeHHs: MacChl, CTOMMOCTH; PACCTOSHHS, BPEMCHH,
ckopocTu. CBsI3b MEXKAY €AMHUIIAMA U3MEPEHHSI KQXKI0W BETUIHHBI.

Pemenue 3amad, CBSI3aHHBIX C OTHOIICHHEM, MPOIMOPIHUOHAILHOCTHIO BEIUYHH, MPOIEHTAMH; PENIeHHEe OCHOBHBIX 3a/ad Ha
npobu u mporieHThl. OICHKAa U MPUKUAKA, OKpYIIeHHe pe3ynabTarta. CocTaBieHHe OYKBEHHBIX BBIPAKCHUN MO YCIOBHIO 3a/IaYH.
[IpencraBneHre MaHHBIX ¢ TOMOIIBIO Tabmwi u auarpamm. CtonO4areie AMarpaMMbl: YTEHHE U MOCTpOcHHE. UTeHHE KPYTrOBBIX
Jarpamm.

Haznaonaa zeomempusn
Harnsnuele npencraBieHuss o (uUrypax Ha IDIOCKOCTH: TOYKA, MpsiMas, OTPE30K, JIyd, yroj, JIOMaHas, MHOTOYTOJbHUK,



YETBIPEXYTOJIBHUK, TPEYTOIBbHUK, OKPYKHOCTB, KPYT.

B3aumHoe pacnonoxeHue JBYX MNPsIMBIX Ha IUIOCKOCTH, HapajielbHblE MpsMble, MEPHEHIUKYISIpHbIE Npsimble. M3mepenue
PacCTOSTHUIN: MEXIy IByMsI TOUKaMHM, OT TOYKH J0 NMPSIMOH; JUTMHA MapIIpyTa Ha KBaJpaTHOH CETKe.

W3MmepeHne U MOCTPOCHHE YIJIOB C IMOMOINBIO TPAaHCHOPTUPA. BUABI TPEeyroJbHUKOB: OCTPOYTOJBHBIN, MNPSIMOYTOJBHBIM,
TYIOYTONBHEIN; paBHOOCAPECHHBIN, pPAaBHOCTOPOHHHWHA. YETHIPEXyTONBHUK, NPUMEPHI HYCTHIPEXYTONBHUKOB. [IpsSMOYTOIBHUK,
KBaJIpat: MCIIOJIb30BaHHE CBOWCTB CTOPOH, YIJIOB, quaroHajiel. M3o0paxenue reomerpudeckux (GUryp Ha HEJIMHOBaHHOW Oymare ¢
UCIIONIb30BAaHUEM LIUPKYJIS, IMHEHKH, YroJbHUKA, TpaHcropTupa. [locTtpoenus Ha kineryatoii Oymare.

[lepumetp MHOTOyTONBHUKA. [ToHSATHE MIOmAann GUTYphI; eAMHULBI H3MEpeHNs TIomann. [IpubmrkeHHOEe U3MEpEHNE TUIOIA M
¢buryp, B TOM 4ucIie Ha KBaJpPaTHON CETKE.

[TpnbmmkeHHOE M3MEpEeHNe ITMHBI OKPY>KHOCTH, IIIomaau Kpyra. CUMMETpHs: IIEHTpalibHas, OCEBasi U 3epKaJIbHAs CHMMETPHH.
[TocTpoeHne CUMMETPHYHBIX (QUTYP.

HarnsigHble npeacTaBieHns 0 MPOCTPAHCTBEHHBIX (DUrypax: mapajuiesienune]i, Kyo, npusMa, NupaMuia, KOHYC, HHIMHAP, IIap
n chepa. M3obpakeHne npocTpaHCTBEHHBIX (uryp. IIpmmepsl pa3BepTOK MHOTOTPaHHMKOB, IWIMHApa W KoHyca. Cozmanue
MoJieJiell IPOCTPaHCTBEHHBIX (uryp (M3 Oymaru, MpOBOJIOKH, IIACTHIMHA U JIp.).

[TonsiTre 0O6BeMa; eqUHUIIBI H3MepeHnst o0beMa. OOBEM MPSAMO- YTOIBHOTO TapajlIeNenuIea, Kyoa.

IJIAHUPYEMBIE TIPEJIMETHBIE PE3VJIbTATbI OCBOEHMSI PABOYEl ITPOIPAMMbBI KYPCA (IIO T'OJIAM
OBYYEHMS)

OcBoenne y4eOHOTO Kypca «MaTtemaTtnkay B 5—06 Kiraccax OCHOBHOM IIKOJIBI JIOJDKHO 0OecrieunBaTh JOCTHIKEHHE CIIETYIOMINX
MIPEIMETHBIX 00Pa30BATEIBHBIX PE3yIbTATOB!

5 knace

Yucna u evluucienus

l. HOHI/IMaTB nu HpaBI/IHBHO yHOTpe6HHTB TepMI/IHI)I, CBs3aHHBIC C HaTypaJ'II)HI)IMI/I qyucJjaMu, O6I)IKHOB€HHI)IMI/I U JCCATUYHBIMU
JpoOsSIMU.

2. CpaBHuBaThb M  YIOPSIOYMBATH  HATypalibHblE YHCJA, CPABHHBATH B MPOCTEHINMX Ciydasix OOBIKHOBEHHBIE JIPOOH,
JIECSITUYHBIC APOOH.

3. CoOOTHOCHTBH TOYKY Ha KOOPAMHATHOH (YUCIIOBOI) MPSMOM C COOTBETCTBYIOIIMM €W YHCIOM W H300pakaTh HATypaJbHBIC



YHUCIIa TOYKaMH Ha KOOPJAMHATHOH (YUCIIOBO) TIPSIMOH.

4. BbIIONHATH apuMETHIECKUE JEHCTBHS C HATypaIbHBIMU YUCIaMH, ¢ OOBIKHOBEHHBIMU JPOOSIMH B INPOCTEHILIMX CIy4Yasix.
5. BbImonHATE NPOBEPKY, NPUKHUIKY PE3yIbTaTa BEIYUCICHHH.
6. OxpyraaTh HAaTypalbHBIC YHCIA.

1.

Peuienue mexcmoewlx 3a0au

Pemate TekcTOBBIC 3amaud apUPMETUUYECKUM CIIOCOOOM M C TMOMOIINBI0 OPraHM30BaHHOTO KOHEYHOrO Mepedopa Bcex
BO3MOYKHBIX BapHAHTOB.

Pemate 3amaum, copepikamue 3aBHCHMOCTH, CBS3BIBAIOIINE BEJIMYUHBI: CKOPOCTH, BPEMS, PACCTOSHHUE; IIeHA, KOIUIECTBO,
CTOUMOCTb.

Hcnonp30BaTh KpaTKUE 3alMCH, CXEMBI, TaONHIBI, 00O3HAYCHUS

IIPY pEeIICHUH 3a/au.

[Tonmp30BaThCA OCHOBHBIMU €IUMHHMIIAMH H3MEpPEHMS: IIEHBI, MAaCChl; PACCTOSHUS, BPEMEHH, CKOPOCTH; BBIpAXKaTh OJIHU
€/IMHMIIB! BEJIMUUHBI Yepe3 APYTHE.

W3BnekaTh, aHAIM3MpOBaTh, OIECHUBATh WH(OpMANWIO, TPEJCTaBICHHYI0O B TabiWie, Ha CTOIOYATOM Juarpamme,
MHTEPIPETHPOBATH NPEICTABICHHBIEC JTaHHBIC, HCIIOIb30BaTh AAHHBIC IPH PELICHUH 3a/1a4.

Hacnaonaa zeomempus
[Tonp30BaThCS reOMETPUYECKUMH TTOHATHSIMU: TOUYKA, IPsIMast, OTPE30K, JIyd, YroJl, MHOTOYTOJIbHHK, OKPY>KHOCTb, KPYT.
ITpuBOANTH MPUMEPH 0OBEKTOB OKPYIKAIOLIETO MUPA, HMEIOIINX (GOPMY M3YUEHHBIX T€OMETPHUIECKUX QUryp.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBI3aHHYIO C yIJIaMH: BEpIIMHA CTOPOHA; C MHOTOYTOJNIFHUKAMHE: YTOJI, BEpIIMHA, CTOPOHA,
JIUaroHaJIb; C OKPYKHOCTBIO: PainycC, TUAMETP, IIEHTD.

M300pakaTh HW3ydYCHHBIC T'€OMETPHUYCCKHE (UI'Yphl HAa HEJIMHOBAHHOW W KJIETYATOW Oymare ¢ TIOMOIIbIO LUPKYJIS U
JIMHCHKH.

Haxonuth nauHBI OTPE3KOB HENOCPEACTBEHHBIM M3MEPEHHUEM C IOMOILIBI0 JUHEWKH, CTPOUTh OTPE3KU 3aJaHHOW JIMHBI;
CTPOUTH OKPY>KHOCTb 3aJJaHHOT'O pajinyca.

Hcnonb3oBath CBOMCTBA CTOPOH M YIVIOB MPSMOYrOJbHUKA, KBajapaTa Uil HMX I[OCTPOEHUs, BBIUMCICHMS IUIOLIAJIM U
nepuMeTpa.

Brrumciare nepuMerp W IUIOMIAAb KBajpaTa, MPSMOYTOJBHUKA, (HUIYp, COCTABICHHBIX W3 MPSIMOYTOJLHHUKOB, B TOM YHCIC



(uryp, n300pakeHHBIX Ha KJIETYaTOl Oymare.

8. Tlosib30BaThCsi OCHOBHBIMH METPHYCCKAMH CSIUHHUIAMU M3MEPEHHs JUIMHBI, TUIOLIAH; BBIPAXKATh OIHH CIUHUIBI BEIUYUHBI
4yepes Jpyrue.

9. Pacno3HaBaTh napajuieNenuie]l, Kyo ,CIOIb30BaTh TEPMUHOIIOTHIO: BEPIIUHA, peOpO IrpaHb, U3MEPEHHUs; HAXOIUTh U3MEPEHUsI
mapajJiesienumnesa, Kyoa.

10. Beruucnsats 00beM Ky0a, napaiienenure/a no 3alaHHbiM H3MEPEHHsIM, M101b30BaThCsl CAMHUIIAMU U3MEPEHHs 00beMa.

6 Pemnate Hec0KHBIE 3a4aud Ha HU3MEPCHUE TCOMETPUYCCKUX BCIIUYNH B IPAKTUICCKUX CUTYyallUAX.

6 KJace

Yucna u évtuucienus

1.

2.

6.
7.

3HaTh ¥ IOHUMATh TEPMHUHBI, CBSI3aHHBIC C PA3IMYHBIMU BUJIAMH YUCET M CHOCOOAMH UX 3aIllUCH, EPEXOJHUTh (€CIH ITO
BO3MO>KHO)OT OJTHO (hOPMBI 3aITHCH YUCia K APYTOH.

CpaBHMBaTh W YNOPSIOYMBATH IEJble YHCJA, OOBIKHOBEHHBIC W JIECATHYHBIC NPOOH, CPABHUBATH YHCIIA OJJHOTO H
pa3HBIX 3HAKOB.

BbInonHATE, coueTast yCTHBIC U MMCbMEHHBIE MPUEMBI, apu(METHUECKHIE ACHCTBUS C HATYPAIbHBIMU U IEIBIMUA YHCIIAMH,
OOBIKHOBEHHBIMH U JIECATHYHBIMHU IPOOSIMH, MOTOKUTEIHHBIMH U OTPUIIATEIHHBIMY YHCIaMH.

BbrunciATe 3HAUEHUS YMCIIOBBIX BBIPAKEHMH, BBINOJHATH NMPUKUAKY M OLEHKY PE3yJbTaTa BBIYMCIEHMI; BBINOJIHATH
peoOpa30BaHMs YUCIIOBBIX BEIPAKEHUI HA OCHOBE CBOMCTB apH(hMETHUECKHX EHCTBHH.

COOTHOCUTh TOYKY Ha KOOPAMHATHOM MPAMOI C COOTBETCTBYIOIIMM €W YMCIOM U HU300pakaTb YHMCIAa TOYKAaMHU Ha
KOOPJAUHATHOH NPSIMOM, HAXOUTh MOAYJIb YHCIA.

COOTHOCHUTDH TOYKH B HpﬂMOYTOHLHOﬁ CUCTEMEC KOOpAWHAT C KOOpJAUHATAMH 9TOM TOYKH.
OprFJ’IS[TI) LCIIBIC YnucCiia U JCCATUYHBIC I[pO6I/I, HaXoJIUuThb HpI/I6J'II/I)KeHI/I$[ YHUCCII.

Yucnosvle u 6yK38HHble 8blpajicenun

1.

ITonumaTh W ynoTpedsiTh TEPMUHBI, CBSI3aHHBIC C 3aMMCHI0 CTETICHH YMCIIa, HAXOAUTh KBAJApaT M KyO 4HCIia, BEIYUCIATH
3HAUEHUS YUCIIOBBIX BBIPAKEHUH, COJEPIKAIIUX CTETICHH.

TTonp30BaThCst MPU3HAKAMH JICIIMMOCTH, PACKIIAIBIBATh HATYpaJbHBIE YHCIIA HA TPOCTHIC MHOKUTEIH.

TTonp3oBaThest MacTaboM, COCTABIATH TIPOTIOPITUHN M OTHOIIEHUs. Vcnonb30BaTh OYKBBI JUIsi 00O3HAUEHHUS YHCEI MPH



3aIMCH MAaTEeMaTHYECKUX BBIPAKECHHUH, COCTABIATh OYKBEHHBIC BRIPAKEHUS U (POPMYIIBI, HAXOAUTH 3HAUCHUS OYKBEHHBIX
BBIPAKEHHUH, OCYIIECTBIISAS HEOOXOIMMEBIE MTOJICTAHOBKU M ITPE0OpPa30BaHusL.

4, Haxoauth HEM3BECTHBIM KOMIIOHEHT PpaBCHCTBA.

Peuienue mexkcmoewlx 3a0au

1.
2.

5.

6.

PemaTe MHOTOIIIArOBBIE TEKCTOBBIE 337a4H apU(PMETHIECKUM CIIOCOOO0M.
Pemats 3a71a4H, CBSI3aHHBIE c OTHOIIEHHUEM, TPONOPLIUOHATBHOCTHIO BEIHYHMH, HPOLECHTAMH;
pewiats Tpu

OCHOBHBIC 33]1a4l Ha APOOHU U MPOIICHTHI.

Pewath 3amaun, copepkalliue 3aBUCUMOCTH, CBSA3BIBAIOILNE BEIMYMHBI: CKOPOCTh, BPEMS, PACCTOSIHUE, LIEHA, KOJINYECTBO,
CTOUMOCTb; MPOU3BOIUTEIBLHOCTh, BPEMs, 00beMa PabOThI, MCHOJB3YsS apuPMETUUCCKHE NCHCTBHS, OICHKY, MPHUKHIKY;
[10JIb30BAaThCS €AMHULAMU H3MEPEHHST COOTBETCTBYIOIIMX BEJIUYHUH.

CocTtaBisATh OyKBEHHBIC BBIPAKCHHUS IO YCIOBUIO 3aJlayu.

W3pnekaTh wHGOpPMAIMIO, MPCICTABICHHYIO B TaOJHIAX, HAa JUHEWHOW, CTONOYATOW WM KpPYroBOd auarpammax,
HMHTEPIPETUPOBATH MPEACTABICHHBIE JaHHbIE; UCIIOIb30BaTh JaHHBIE TP PELICHUHN 3a]a4.

[pencraBnsaTe HHPOPMALIHIO C TIOMOIIBIO TAOJIHII, JIMHEHHOHN 1 CTOIOUATON UATPaMM.

Haznaonan zeomempusn

1.

[TpuBOAMTH TIPUMEPHI OOBEKTOB OKPYXKAIOLIETO MHpa, MMEIOMMX (OPMY HM3YYEHHBIX TI'€OMETPUYECKHX IUIOCKUX |
MPOCTPAHCTBEHHBIX (PUTYpP, TIPUMEPHI PABHBIX M CHMMETPHUYHBIX (QUTYD.

M306pakaTh C MOMOIIBI0 NUPKYIS, JTUHEHKH, TPAHCIOPTHPA Ha HETMHOBAHHON M KieTyaToil Oymare M3ydeHHBIC IIOCKHUE
reoMeTpuYecKre GUrypbl 1 KOHPHUTYPALIMHA, CHMMETPUIHBIE (UTYPHI.

[Tonmp30BaThCs TEOMETPUUECKIMHU MOHATHUSIMH: PAaBEHCTBO (UTYP, CHMMETPHS; HCIIOIb30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C
CHUMMETpPHEI: 0Cb CHMMETPHH, LICHTP CUMMETPHH.

HaxoanTh BeTHUNHBI YIIIOB H3MEPEHUEM C TTOMOIMIBIO TPAHCHIOPTHPA, CTPOUTH YTIIBI 3aJaHHOM BETMYNHBI, TTIOJIE30BATHCS MTPH
peLIeHUH 33/1a4 TpalyCHOIM Mepoii YIJIOB; paclio3HaBaTh Ha YepPTexkax OCTPBIH, MPSMOM, pa3BEpHYTHINA U TYIOH yIJIBL.
BrruncnaTe 1IMHY JOMaHOHM, MEpUMETP MHOTOYTOJNBHUKA, TTOJB30BAaThCA SAWHUIIAMH H3MEPEHHs UIMHBI, BBIPAXXATh OTHH
€/IMHMIIBI ©3MEPEHUS JUIMHBI Yepe3 ApyTHe.

Haxoaute, HCTIONIB3Ysl YePTEKHbIE HMHCTPYMEHTBI, PACCTOSTHHS: MEKAY JBYMSI TOUKaMH, OT TOUKHU 10 TPSIMOM, JUTMHY MyTH Ha



KBaJpaTHOU CETKe.
7. BbuucHATh wIomaas GUryp, COCTaBICHHBIX U3 MPSIMOYTOJILHUKOB, UCIIOIB30BaTh pa30MCHUE Ha

OpAMOYT'OJIbHUKH, Ha

PpaBHBIC CbI/IprBI, AOCTpanBaHUE 0 NPAMOYTOJIBHHUKA; IIOJB30BAaThCA OCHOBHBIMH €AWHUOAMA HWU3MEPEHHUSA IIIIOIIAIN;
BbIpaXXaTb OAHU €AWHUIBI U3SMCPCHUS MJIOIIAaAN YCPE3 APpYyTHe.

8. PacmosnaBaTh Ha MOACIIAX H 1/1306pa>1<eH1/151x nupamMuay, KOHYC, HUJIUHAD,

pedpo, rpaHb, OCHOBAHHUE, pa3BEePTKA.
9. HM3oOpaxath Ha KJIeT4aTON Oymare MpsSMOYTONBHBINA apaIeIeITHITe].
10. Bemumcnars 00beM MPSIMOYTOJBHOTO Mapajuielienunesa, Kyoa, Mojabp30BaThCsi OCHOBHBIMU €AMHHUIIAMH M3MEpEHUsl 00beMa;
BBIPAXaTh OJHH CIHHHLBI H3MEPEHUS 00beMa Yepes3 ApyrHe.
11. PemiaTh HECIOXXHBIC 3a1a4H Ha HAXOXKJCHHUE TEOMETPHYCCKUX BEJIMYMH B IPAKTUYCCKUX CUTYALHSX.

UCIIOJIb30BaTh

TCPMHUHOJIOTHUIO: BEpuinHa,

TEMATUYECKOEIIUNIAHMPOBAHUMEIIO «MATEMATUKE»

5 KJIACC (170 uacos)

Ne Tema/ DJIeKTPOHHBbIE 00pa3oBaTeJIbHbIE
n/n KoaunuectBo OcHoBHoOE XapakTepHCTHKA OCHOBHBIX pecypcsl
4acoB coJeps;kaHue Mo TeMam BH/IOB /1eATeIbHOCTH
YYEeHHKA
1 HatypanbHbie JlecaTnunas Yurars, 3alMChIBaTh, | https://resh.edu.ru/subject/12/
qucIIa. cucrema CpaBHUBATH HatypaneHele | POIII, 5 xinacc, maTemartrka, ypokuNe
JleiicTBHUA C CUHCTICHUSL. Pan | dancna; npeiaraTh u | 1-14,20,39-46
HaTypa/JIbHbIMH | HATYPAIbHBIX  YHCEN. | 00CYXIaTh CrocoObI
yucaamu (43 4) Harypanbubiii psiA. | YIOPSIOYHMBAHUS YUCEIL.
Uwucno 0. Harypansusie | M306paxaTh
4yycia Ha KOOPAUHATHYIO J/1IeKTpoHHbIe (P pOBLIe
KOOPAMHATHOW MPSAMOW. | IpAMYyI0, OTMEYaTh YHCia o6pa3oBaTe/IbHbIE PeCypChI)

CpaBHenmue,

TOYKAMU Ha KOOPAUHATHOM

https://resh.edu.ru/subject/12
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OKpYyTJIEHHUE
HaTypaJbHBIX  YHCEIN.
Apudmerndeckne
JIeHCTBUA c
HaTypaJbHbIMU

YHCIIAMH.
CBoiicTBa HyJds  Hpu
CIIOKEHUH "
YMHOXKCHHH, CBOMICTBa
€AMHULIBI npu
YMHOXKEHHH.
IlepemectuTensHOE

u
coueTaTebHOoe

CBONCTBa
CIIOXKEHUS u
YMHOXXEHHS,
pacnpenenuTensHoe
CBOWCTBO YMHOXKEHHUS.
Hdenutenn W KpaTHbIE

JucIa, pa3nokeHue
qucina Ha
MHOKUTEJIIH.

Jenenue c

octatkoM. IIpocteie n
COCTaBHBIE YUCIIA.
IIpu3Haku JHEeIMMOCTH

PSIMOH, HaXOJUTh
KOOPIWHATHI TOYKH.
UccnenoBate cBoiicTBa

HaTypaJbHOro psana, uucen 0

u | mnpu clHoXeHUH U
YMHOXEHHH.

Hcnonp3oBaTh MpaBUIIO
OKpPYTJICHUS HATYPaJIbHBIX
YHUCel. Brinonusatse
apuMeTHIecCKue JEUCTBUS C
HaTypaJlbHbBIMH qucjiaMu,
BBIYUCIISTH 3HAYCHUS
YUCIIOBBIX  BBIPQXKEHUH  CO

CKOOKaMHt U 0e3 CKOOOK.
3aHI/ICI)IBaTb HpOI/I3BC}ICHI/IC B
BHJIE CTEIIEHU, YUTATh

CTEICHU,
HCII0JIb30BATh

TEPMUHOJIOTUIO
(ocHOBaHUE, ITOKa3aTelb),
BBIYUCIIATH 3HAYCHMS
CTCICHE. BrinonsaTs
MPUKUJIKY u OILICHKY
3HAYCHHUH YU CIJIOBBIX
BBIPDOKCHHM, TMpejiaraTh |
MPUMEHATh  MPUEMBI NP0

BEPKHU BBIYMCIIEHUH.

P31, 5 kyacc, MaTeMaTHKa, ypoku NeNe
15,16,34,35




Ha 2, 5, 10, 3, 9.
CreneHb c
HaTypaJbHbIM
MOKa3aTeJieM.
YucnoBeie

BBIpaXKEHUSI;
MOPAAOK JEUCTBUH.
Pemrenne  TeKCTOBBIX
3a1a4 Ha BCE
apudmeTnyecKue
JICHCTBHS, HA JBIDKCHHC
Y IOKYTKU

Hcnons3oBath npu
BBIYHCJICHUAX

IEPEMECTUTEIILHOC n
COYCTAaTCIIBHOC CBOICTBa
CIIOXKCHUA n YMHOXCHUA,

pacrpenenuTeabHoe CBOICTBO
YMHOXEHHSI; (HOpMYITHPOBATH
" MPUMEHSTh paBuiIa
mpeoOpazoBaHUs

YHCIIOBBIX
BBIPAKECHUN Ha OCHOBE
CBOIICTB apuQMeTHIEeCKIX
JIEUCTBUH.
Hccnenosats

YHCJIOBbBIC
3aKOHOMEPHOCTH, BBIIBUTaTh
1 O0OOCHOBBIBATh, THMIIOTE3HI,
(dbopMysupoBaTh 0000IIEHUS
U BBIBOJIBI IO pe3yjibTaTaMm
MIPOBEIEHHOTO UCCIIEIOBAHUS.

DopMynupoBaTh

ONIpElNENcHUsT  ACINTENs U
KpaTHOTO, Ha3bIBATh
JIETIUTENIA U KpaTHbIE 4YMCIIA;
pacro3HaBaTb  OPOCTbIE U
COCTaBHBIE YUCIIA;

(GhOpMyJIMPOBATh U IPUMEHSTh




MPU3HAKKU JEIUMOCTU Ha 2, 3,
5, 9, 10; MIPUMEHSTH
aJTOPUTM Pa3JIOKCHHS YHCiIa
Ha TPOCTHIE  MHOXHUTENH;

HaxXoauThb OCTAaTKH oT
JCICHUA u HCIIOJIHOC
qacTHOC.

Pacno3naBath HMCTHHHBIC H
JIOXKHBIC BBICKA3bIBaAHUA 0

HaTypaJbHBIX qHCIax,
MIPUBOJIUTD MIPUMEPHI u
KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAHUSI U OTPULIAHUS
BBICKa3bIBaHUM CBOMCTBaxX
HaTypaJbHBIX YHCE.
KoucrpyupoBats

MaTeMaTH4eCKue

MPEJJIOKEHUSI C  [OMOUIBIO
CBS30K «H», «HJIN», «ECIH...,
TO...».

Pemiatr TEKCTOBEIE 3aJ1aun
apu(PMETHYECKUM CIIOCOOOM,
HUCIIOJb30BaTh  3aBHUCHUMOCTH

MEXKIOYy BEINMYHNHaAMHU
(CKOpOCTH, BpeMSI,
paccTosiHue; 1IeHa,

KOJIMYECTBO, CTOHMMOCTh H




Aap. ) . AHAJIM3UPOBATH n
OCMBIC/IMBAaTh TCKCT 3aJayH,

nepedopMynupoBaTh
YCIIOBUE, W3BIIEKATh
HEOOXOIMMBIE JIaHHBIE,

YCTaHaBJIMBAaTb 3aBUCHUMOCTHU
MEXKAY BCIWYMHAMU, CTPOUTH

JIOTUYECKYIO LENOYKY
paccyXJIeHUH.

MopenupoBatb X0[
perieHus 3ajaud = C

MOMOIIBI0 PUCYHKA, CXEMBI,
TaOJIULIBI.

[IpuBoauTs, pas3oupars,
OLICHUBATh pa3nuvHbIe
pelIeHNs, 3alluCH pPEeIICHUI
TEKCTOBBIX 32]1a4.

Kputnueckn OIICHUBATh
MOJTyYeHHBIN pe3yIbTar,
OCYIIECTBIIATH

CaMOKOHTPOJIb, MIPOBEPSIS

OTBET HAa  COOTBETCTBHUE
YCIIOBUIO, HAXOIUTH OIIAOKY.
Pemrate 3amaun ¢ IIOMOIIBIO
mepebopa BCEX BO3MOKHBIX
BAPUAHTOB. 3HAKOMUTBCS C
HCTOPHUEH.




Haraaauas
reoMeTpusi.
JIuHuM Ha
miockoctu (12 1)

Touxa, npsmasi,
OTpE30K, Jiy4. JIomaHasl.
N3mepenue JUTUHBI
OTpe3Ka METpUYECKHe
€AMHUIIBI  M3MEPEHHUS
uinHBL. OKpY>KHOCTh U
KpYT.

[IpakTtnueckass pabota
«Toctpoenue y3opa u3
OKPY>KHOCTEI».

Vrou. IIpsmoi,
OCTpbIM, Tymoll u
Pa3BEepHYTHIN YIJIBL.
W3mepeHue yrios.
[Mpaktuueckas pabota
«Iloctpoenue yrinos»

PacrioznaBaTh Ha uepTeKax,
PUCYHKaX, OTIMCHIBATH
WCTIONB3YSl TEPMUHOJIOTHIO, U

u300pakaTb C  HOMOIIBIO
YEepPTEKHBIX ~ MHCTPYMEHTOB!
TOYKY, TPSIMYIO, OTPE30K,
oy, yrod, JIOMaHYIo,
OKPY>KHOCTb.

Pacrio3naBars, HPUBOIUTH
MIPUMEPHI 00BEKTOB

peambHOrO MHpa, HMEIOIIHX
¢bopMy wm3y4deHHBIX (uryp,

OLICHUBAaTh WX JIMHEWHbIE
pasMepsl.

Hcnons3oBaTh JUHENKY U
TPaAHCIIOPTHUD KaK
MHCTPYMEHTBI JUISL
IIOCTPOEHUSI M H3MEPCHHUS:
U3MEPATh JJIMHY  OTpeE3Ka,
BEJIMYUHY  yrja;  CTPOUTh
OTPE30K 3aJJaHHOW  JUJIMHBI,
yroJ, 3aJaHHOM BEJIWYUHBI;
OTKJIaIbIBaTh LUPKYJIEM
pPaBHbBIE  OTpPE3KH, CTPOMUTh
OKPY>KHOCTh 3aJ1aHHOTO
panguyca. Uzobpaxatb

KOH(HTYpaIuu

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

P311I, 5 ksacc, MaTeMaTHKa, YPOKHU
NeNe 21,22,27



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

reoMeTpuuecKkux Guryp us3
OTPE3KOB, OKpY>KHOCTEH,
MX YacTell Ha HEJIMHOBAaHHOM
u KJICTYATOM Oymare;
mpemaraTb,  ONMHCHIBATH U
o0cyxaaTh croco0bI,
ANTOPUTMBI IOCTPOCHHUS.
PacrioznaBate 1 nzo0paxkatb
Ha HEIMHOBAHHOU U
KJIET9aTO Oymare TpPSIMOi,

OCTpBIH, TYIIOH,
pa3BEepHYTHIN YTIIBL;
CPAaBHHMBATH YTIIBIL.
BbpIluuciasarTb JUIUHBI
OTPE3KOB,JIOMaHbIX.
IMonumarsb "
HCII0JIb30BATh npu
pemieHuNn 3aaay
3aBHCHUMOCTH MEXIY
€IMHUIAMH METPHUYECKOU
CUCTEMBI Mep;
3HAKOMMTbCSH c
HEMETPUYECKUMHU
cucTeMaMu Mep;
BbIpa:XKaTh JUTUHY B
PA3IMYHBIX eIMHULAaX

U3MCPCHMUS. HccaeaoBathb




urypsr u

KOH(pHUTYypaLHH,
HUCTIONB3YS G poBBIC
pecypchl
OObIKHOBEHHBIE I[p06b. [IpaBunbHble U | MogenupoBaTh B https://resh.edu.ru/subject/12
apoou (48 4) HeTpaBWIbHbIE ApOOH. | rpadudeckoi,  HmpeaMeTHOH P3II, 5 Kjacc, MaTeMaTHKa,
OcHOBHOE  CBOWCTBO | opme, C IOMOUIBIO | ypoxu NeNe 47-81
Jpoou. CpaBHEHHE | KOMIIBIOTEpA  TMOHATUS U
npobeit. CrokeHWEe W | CBOMCTBa,  CBSA3aHHBIE  C
BEIUHTaHHUE OOBIKHOBEHHOM JIPOOBIO.
OOBIKHOBEHHBIX Yuratp W 3alHCHIBATH,
npobeit.  CmemiaHHas | CpaBHHBATH  OOBIKHOBEHHBIE
IpoOb. YMHOXEHHE | | Ipoom Mpe/iaraTh,
JieNieHne 00OCHOBBIBaTh U 00CYXIATh
OOBIKHOBEHHBIX CHOCOOBl  YIOPSIOUNBAHHUS
Tpobeii; B3aMMHO- | IpOOet.
oOpaTHbIe npobwu. | M300paxate OOBIKHOBEHHBIE
Pemienne  TekcTOBBIX | ipobu TOUKAMH Ha
3a1ad, COJIepXKaIlliX | KOOPAMHATHOU MPSAMOI;
Ipoou. OCHOBHBIE | UCIIOJIB30BaTh KOOPAUHATHYIO
3aJ]auy Ha IPOOH. npsAMyl0  Jis  CpaBHEHHs
[Ipumenenue OykB i | JpOOEH.

3aMnmucu
MaTeMaTHYECKUX
BBIPAKCHHUI 51
MpeI0KEHUH

DopMyITUPOBATh, 3aMTUCHIBATD
C TMOMOIIBI OYKB OCHOBHOE
CBOWCTBO OOBIKHOBEHHOM
Ipoow; HCIO0JIL30BATh
OCHOBHOE CBOWCTBO JIpoOH



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

JUI COKpallleHHsl ApoOer u
IIPUBEACHUS

Ipodu K HOBOMY
3HaMEHATEIIO.
[IpeacraBnsaTh  CMELIAHHYIO
IpoOb B BUIE HENPaBUIbHOM
W BBLACTATH ILIETYI0 YacTb
yuciaa U3 HEMpPaBUIBHOU
IpoOw.

BeimonuaTte apudmernueckue
JIIEWCTBUSA C OOBIKHOBEHHBIMH

IpOoOsIMI; MIPUMEHSITh
CBOiicTBa  apu(PMeTHIECKHIX
JCHUCTBUHI JUISE
panroHaIu3aluu
BBIYMCIICHUMN.

BBIMONHATE  TPUKUAKY H
OIICHKY pe3ynbraTa
BBIYUCIICHUH; Tpe/arate H
NPUMEHSTh MIPUEMBI

IIPOBEPKU BBIYNCIIEHUI.
IIpoBoanTh WCCIJIEIOBAHNUS
CBOWCTB Apo0eii, onupascy Ha
YHUCIIOBBIE SKCIIEPUMEHTHI (B
TOM YHCIIEe C TIOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh MCTHHHBIE U




JIOKHEIE  BBICKA3BIBAHUS O
JIPOOSX, IPUBOIUTE TTPUMEPHI
U KOHTPIPUMEPHI, CTPOHUTH
BBICKA3bIBaHUSI W OTPHIIAHUS
BBICKA3bIBAaHHM.

PemaTte TekcTOBEIE  3amaum,
cojiepKaIine JIPOOHEIC
JIaHHEIE, U 3aJauu Ha
HaXO0XXICHUE YacTH LIEJIOro U
[eIor0 IO  €ero  4YacTH,
BBISIBJIATH HUX CXOACTBa U

pasinus.
MopenupoBatb X0[
perieHus 3ajaud = C

MOMOIIBI0 PHUCYHKA, CXEMBI,
TaOJIULIBI.

[IpuBoauTH, pas3oupars,
OIICHUBATH pa3IuyHbIC
pellicHHs, 3aluCh  PENICHUM
TEKCTOBBIX 3a/1ad.

Kputnuecku OLIEHUBATh
MOJIY4CHHBIN pe3yabTaT
OCYILIECTBIISTh

CaMOKOHTPOJIb, MIPOBEPSIS

OTBET Ha  COOTBETCTBHE
YCIIOBHIO, HAXOJHUTH OIIMOKH.
3HAKOMHTBCS C  HCTOpUEH




pa3BUTHs apuMETUKU

Harnsanasn
reoMeTpus.
MHOroyroibHuK
u (10 v)

MHOroyroapHHKH.
YeThplpexyrojbHUK,
PSMOYTOJIEHUIK,
KBajpart.
IIpaktrueckas pabota
«Toctpoenue
MPSIMOYTOJIbHUKA

C  3aJaHHBIMHU
CTOpOHAMHU Ha
HEJIMHOBaHHOU
Oymarey.
TpeyrojapHUK.
IInomane U nepumerp
MPSIMOYTOJIbHUKA u
MHOTOYT'OJIbHUKOB,
COCTaBJICHHBIX u3
MPSIMOYTOJIEHUKOB,
€AMHULIBI  M3MEPEHHUs
wiomaaud.  Ilepumerp
MHOTOYTOJIbHUKA

OnuckeiBaTh,  HCIONB3YS

TEPMHUHOJIOTHIO, H300pakaTh
C TOMOMUIBIO YEePTEKHBIX
WHCTPYMEHTOB U OT PYKH,

MOJEINpoBaTh u3 Oymaru
MHOTOYTOJIbHUKH.
[TpuBOIUTH pUMeEpBI
00BEKTOB pEalbHOTO MHDA,
UMEIOIITIX hopmy
MHOTI'OYT'OJIbHHUKA,
NpSAMOYTOJIbHUKA, KBaJpara,
TPEyrojbHHUKa, OLEHUBATh MX
JIMHEHHBIE pasMepsl.
Beruncinsrs: TIEPUMETP
TPEyroJbHHKA,
NPSAMOYTOJIbHUKA,
MHOTOYTOJIbHUKA;  IUIOIIA/b

NpSAMOYTOJIbHUKA, KBaApaTa.
N300paxatb OCTPOYTOJIbHBIE,

MPSIMOYTOJILHEIE u
TYHOYTOJLHBIC
TPEYTrOJIbHUKHU.
CtpouTh Ha HEJIMHOBAHHOMN
M KJeTdaTroil Oymare KBazpar
U OpSIMOYTOJBHUK c

3aaHHbIMU JJIMHAMH CTOPOH.

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

P31, 5 ky1acc, MaTeMaTHKa, YPOKHU
NeNe 28,29,30,37,81



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

Hccaenosath CBOIiCTBa
MPSMOYTOJIbHUKA,  KBazpaTa
myTeM IKCIIEPUMEHTA,
HaOIIOIEHUS, U3MEpPEHUs,
MOJCIIHPOBAHUS; CpPaBHHUBATH
CBOICTBA KBaJipaTa u
MPSIMOYTOJIbHUKA.
KoucrpyupoBats
MaTeMaTHYECKHE
MPEIUIOKEHAST C  TOMOIIBIO
CBSI30K «HEKOTOPBIN»,
«I1000M». Pacmo3naBath
HCTUHHBIE u JIOJKHBIE
BBICKA3bIBAHUA 0
MHOFOYFOJ'II)HI/IKaX,
MIPUBOIUTH MTPUMEPHI M KOHTP
IIPUMEPEL.

HccnegoBaTh  3aBHCHUMOCTH
TUIOMIAIA KBaJpaTa OT JJIHUHBI
€r0 CTOPOHBIL.

Hcmons30BaTh CBOMCTBA
KBaJIpaTHOMH CETKHU IS
MOCTPOEHUS ¢buryp;
pa3buBaTh MPSAMOYTOIHHHK HA
KBaJIpaThl, TPEYrOJILHUKHY,
COCTaBJIATh ¢burypst u3
KBaJIpaToB "




MPSIMOYTOJILHUKOB u
HaXOJMUTh WX  TUIOUIA[b,
pa3OuBaTh ¢burypst Ha
MPSIMOYTOJILHUKU M KBaJIPaThl
W HAaXOJIUTh UX IJIOMIAIb.

Bripaxats BEJINYUHY
IVIOMAAM B Pa3IUYHBIX
€MHMLIAX M3MEpEHUs

METPUYECKON CHCTEMBI Mep,
NOHUMAaTh M HCIIOJIb30BaTh
3aBHCHMOCTHU MEeXIy
METPHUYECKUMH  COUHULAMHU
M3MEPEHHs [UIOIIAIH.

3HaKOMUTBCSA € TpUMEpaMu
MPUMEHEHUS  IUIOMIAgu U
nepuMeTpa B IPAKTUYECKUX
cutyanusax. Pemarts 3amaun

n3 peanbHOn JKU3HH,
mpemiaraTh M 00CYXIaTh
pasiuyHbIe CIIoCOOBI

pereHus 3aaa4d

JecaTU4YHbIE
apoou (38 4)

JlecsTrnaHas 3aMnuch
npobeit. CpaBHeHHe
JICCATUYHBIX  JpOOei.
JewcTus c
JICCATUIHBIMU

apobsimu.  OkpyriieHue

[IpencraBisaTh  AECATUYHYIO
JIpo0b B BHJIE OOBIKHOBEHHOM,

YUTATh nu 3aIllMChIBATh,
CpaBHI/IBaTB JCCATUYHBIC
Ipoou, rpeJIaraTh,

000CHOBBIBaTh U 00CYKJAaTb

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

P31, 5 kaacc, MaTeMaTHKa, YPOKH
NeNe36,49-61
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JOECATUYHBIX  Jpo0eii.
PemieHne  TEKCTOBBIX
3ajad, COJICpIKaIINX
JIpooH. OCHOBHBIC
3a1a9d Ha Apoou

CHOCOOBI  YIOPSAOUNUBAHUS

JIECATUIHBIX TpoOeii.
N3o6pakath TECATUIHBIC
poou TOYKAMH Ha
KOOpJMHATHOU MPSAMOM.
BrisBisaTs CXOJICTBA u
pazianuus MIPaBHII

apuQMETHYECKUX JCUCTBUI C
HaTypaJbHbIMU YHCIAMU U
JECATUYHBIMU IPOOSIMH,
OOBSCHSATH HX.

BemonHate apudmMeTrnaeckue
JNEUCTBUS € JAECSITUYHBIMU

JIPOOsIMH; BBITIOJIHATE
MPUKUJKY H OIICHKY
pe3ynbTaTa BEIYHCICHHN.
IIpumensTs CBONCTBa
apuMeTUYeCKuX  JCHCTBUI
IS paInoHaTH3aIHN
BBIYMCIICHHI.

IIpumensTs IIpaBUIO
OKpPYTJICHUS JIECATUYHBIX
npobeit. [IpoBoauTh
HUCCIIEIOBAHUS CBOMCTB
JIECATUYHBIX JIpo0eid,

OIUpPAsACh  HA  YHUCIIOBBIE
9KCIIEPUMEHTHI (B TOM 4YHCIIE




C TOMOIIBI0 KOMIBIOTEPA),
BBIIBUTaTh  THUIOTE3bl U
HPUBOANTH UX 0OOCHOBAHMSI.
PacriozHaBath HCTHHHBIE U
JOKHBIE  BBICKA3bIBaHUA O
IpOOSIX, IPUBOIUTE TTPUMEPHI
U KOHTPIPHUMEPHI, CTPOHUTH
BBICKAa3bIBAaHUS M OTPHULAHUS

BBICKa3BIBAaHUM. Pemarts
TEKCTOBEIE 3aJa4H,
coJiepKaIine JIPOOHEBIC

JlaHHBIE, W Ha HAXOXKICHHE
YacTH LEJIOr0 M IIENIOro Io
€r0 4YacTH; BBUIBISITH UX
CXOJCTBA U PA3JINYHsL.
MonenupoBatb X0[
pELICHUs 3aa4M C IIOMOIIBIO
pPHCYHKa, CXEMBI, TaOJIUIBI.
IIpuBoauTs, pas3bupars,
OILICHUBATH pa3nIuyHbIe
peuieHus, 3alucu pelueHUi
TEKCTOBBIX 3a/a4.

OnepupoBatb JIPOOHBIMH
YUCITAMH B peanbHBIX
YKU3HCHHBIX CUTYaITUsX.

Kputnuecku OIICHUBAaTh

MTOJIy4ECHHBIN pe3ynbTar,




OCYIIECTBIIATh
CaMOKOHTPOJIb, poBepsIst
OTBET HA  COOTBETCTBHE
YCIIOBUIO, HAXOIUTH OIIUOKH.
3HAKOMHUTBCS C  HCTOPHEH
pasBUTHS apUPMETHKH

Harasanas
reomerpus. Tena

u ¢Qurypsl B
npocrpancree (9

)

MHOrorpaHHuKHu.
Uzobpaxkenne
MHOTOT'PaHHHUKOB.
Mopnenn
MPOCTPAaHCTBEHHBIX
Ten.  I[IpsmoyrosbHbIil
napajuiesienures, Kyo.
PazBeprkm kyba u
napajeenumnesa.
[IpakTnueckass pabota
«Pa3BepTka KyOay.
O6nem KyOa,
IPSAMOYTOJIEHOT'O
napaiesenumnesa.

Pacno3snaBath Ha uepTekax,
pPUCYHKax, B OKpY)Karolem
MHUpe MPSIMOYTOJIbHBII
napasuiesIeTnIe], Ky0,
MHOTOTPaHHUKH, OIHCHIBATH,
UCTIONB3Ysl  TEPMHHOJIOTHIO,
OLICHUBATh

JIMHENHBIE pa3MeEpBI.
IIpuBonuTh IIPUMEPHL
00BEKTOB peaJbHOr0 MHpa,
UMEIOITIX hopmy
MHOTOTPaHHHUKA,
IPSAMOYTOJIEHOT'O
napajenenumena, Kyoa.
N300paxatb Ky0 Ha
KJIeTYaTOU Oymare.
Uccnenosate croiicTBa Kyb0a,
NPSMOYTOJILHOT'O
napaJuiesienuIesa,
MHOTOT'PaHHUKOB, HCIIOJIb3YS
monenu. PacmosHaBate

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

P31, 5 ksacc, MaTeMaTHUKa, YPOKU
NeNe31,32,82
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n300paxkaTb pa3BepTKU Kyba
u napasuleieTume1a.
MopenupoBaTthb Ky0 u
napauenenumnesn u3 Oymaru u
HPOYHX MaTepua’os,
OOBSICHATH croco0
MOJIEIIUPOBAHNSI.

Haxonutsb HU3MEpeHHs,
BBIYHCIISATD TUTOMIAb
MMOBEPXHOCTH; 00BEM Kyo0a,
IPSIMOYTOJILHOT'O
napaJuleNienuIe a;
UCCIIeNoBaTh  3aBHCHUMOCTH
o0bema Ky0a OT JJIMHBI €r0
pedpa, BBIJIBUTaTh u
00OCHOBBIBATh TUIIOTE3Y.
Habnromate W NpoOBOIUTH
aHAJIOTUH MEX]y MOHSATHIMHU
TUTOLIA T " o0Obema,
nepuMeTpa M IUIOIIAIU
MOBEPXHOCTU. Pacno3HaBaTth
WCTHHHBIE u JIOXKHBIE
BBICKa3bIBAaHUS 0
MHOTOTPaHHUKAX, MPUBOJHUTH
npuUMepbl M KOHTPIPHUMEPHI,
CTPOUTh  BBICKA3bIBaHUS H
OTPHIIAHNSI BEICKA3bIBAHUH.




Pematey 3amaun w3 peanbHOM
JKU3HU.

IToBTOpEHME U
0000menne(10 u)

IloBTOpEeHue
OCHOBHBIX
MOHATUH W  METOJIOB
Kypca 5 KJacca,
00001IIcHIE 3HAHUT

Beraucnsite 3HAYCHHS
BBIPAKCHHI, COZICpKAIINX
HaTypaJbHbIC qHCIIa,
OOBIKHOBEHHBIE u
JECSITUIHBIC Ipobwu,

BBHITIOJTHATE  [TPeoOpa3oBaHus
YHCell.
Brei6bupats croco0 cpaBHEHUS

YHUCET, BBIYMCJICHUM,
MPUMEHSTh CBONCTBa
apuMeTndecKux  JeWCTBUI
TUTSt panroHAIU3AIIN
BBIYMCIICHU.

Ocy1LIecTBISATh

CaMOKOHTPOJIb BBIIOJIHAEMBIX
JIEUCTBUA M  CaMOIPOBEPKY
pe3ynbpTaTta

BBIYMCIICHUM.

Pemats 3a7aum U3 peaybHOU
KHU3HU, MIPUMEHSTh
MaTeMaTHYECKUE 3HaHUA IS
pelieHus 3a1a4 W3 JIPYrux
y4eOHBIX TpeaMeToB. Permmatp
3aJauu PasHBIMU CIIOCOOaMHU,
CpaBHHUBAThH CHoCcO0bI




pelieHuss 3agadd, BhIOUPATH
paIMoHAIBHEIN CII0C00

6 KJIACC (170 4acos)

Ne Tema/ DJIeKTPOHHBIE 00pa3oBaTeIbHbIE
n/ | KoaudecTBo yacoB | OcCHOBHOe cojep:kaHue | XapaKTepHCTHKA OCHOBHBIX pecypcbl
1| 10 TeMaM BU/IOB J1eSITeIbHOCTH
YYEeHUKA
1 | HarypanpHble dwmcna ApH(bMeTquCKHe BrimonaaTe apmbMeanecxne https: //resh.edu.ru [subiect[l
(309 TEHCTBUS JEUCTBUSL C MHOTO3HAYHBIMU | 2/
MHOT'O3HAYHBIMU HaTypaJbHBIMA yucnamy, | P3III, 5 kimacc, MaTeMaTHKa,
HaTypaJIbHbIMU HAXOJIUTh 3HAYCHUS YHUCIIOBBIX | ypoku NeNe 17,18,19,39-46
YUCIAMH. UwncnoBble | BRIpOKEHUH CO CKOOKaMH H
BEIDQXEHHSI, TOPSIOK | 6e3  CKOOOK; BEIYHCIISIT
JIehCcTBUiA, 3HAUEHU BBIPAXEHUH,
WCIIONIb30BaHNE CKOOOK. | cofepiKalinx CTETIeHU.
OxkpyrieHue BrinmonHATs OpPUKUAKY u
HaTypaJbHBIX YUCEIL. OLICHKY 3HAUCHMUI YHCIOBBIX
Henutenn u  KpaTHBIE | BBIPAXKCHMIA, IIPUMEHATH
yucia HAuOONBIIUI | IPUEMBI MIPOBEPKU
o0mmii  menwWTenh W | pe3ylbTaTta. Ucnonb3oBath
HaAanMMCHBIIICE o6mee npu BBIYUCJICHHUAX
KpaTHoE. MEePEMECTUTENBHOE u
Pasnoxenue uuciaa Ha | coueTaTenbHOE CBOMCTBa
IIPOCThI MHOXUTCIIN. | CJIOKCHUA u YMHOXCHUA,

Henumocte CymMMmBl U
npousBeneHus. [lenenue

pacnpeieuTeIbHOEe CBOWCTBO
YMHOXEHHUS OTHOCHUTEIBHO



https://resh.edu.ru/subject/12/
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C OCTaTKOM.
Pemenne
3amay

TCKCTOBBIX

CJIOKCHUS,
CBOHMCTBA  apU(METHUECKHUX
JEeHCTBU.

Uccnenosatp YHUCJIOBEIE
3aKOHOMEPHOCTH, IPOBOANTH
YHCIIOBBIC IKCIIEPUMEHTHI,

BBIABUTaTh W OOOCHOBEIBATH
TUIIOTE3EL.

DopMyTHUPOBATH ONPECIICHHS
IETIATENA 5 KpaTHOTO,
HanOOJIBIIETO o01ero
IEIUTeNd M HAUMEHBIIETO
o0IIero KpaTHOTO, MPOCTOTO
u COCTaBHOTO YHUCET,;
HCIIONB30BATE OTH  ITOHATHS
MPH PEIICHUH 33/1a4.
ITpumMeHsTH AJITOPUTMBI
BBIYHCIIEHUS HanOOJILIIIETO
0011€ET0 IEJIATENA 5
HaUMEHBIIIEr0 o01ero
KpaTHOTO JIBYX qucen,
QITOPUTM PA3TIOKCHUSA YHCIIA
Ha MPOCTHIC MHOYKUTEITH.

Hccnenosars YCIJIOBHS
memimocth Ha 4w 6.
Uccnenosarts, 00CyKaTh,

(hopmynupoBaTh u




00OCHOBBIBATH  BBIBOJ 0
YETHOCTH CYMMBI,
MIPOM3BENIEHUS: JBYX YETHBIX
YUCEN, ABYX HEUYETHBIX YHCIIE,
YETHOI'0 M HEUETHOI'O YHCE]L.
HccnenoBathb CBOMCTBA
JICIIMMOCTH CYMMBI u
MIPOU3BEICHUS YHCEIL.
[IpuBOUTH TIPUMEPHI YHCET C
3aJITaHHBIMH CBOMCTBaMH,
pacrio3HaBaTh BEpHBIC u
HEBEpHBIE  YTBEPKACHHUA O

CBOMCTBaxX qHCed,
OTIPOBEPTaTh HEBEpHBIC
YTBEPKIEHUA C TOMOIIBIO
KOHTPIIPUMEPOB.
KoncTtpynposats
MaTeMaTHYeCKHue

MPEUIOKEHUS C  TIOMOIIBIO
CBSI30K «H», «HJIN», «ECIH...,
TO...».

Pemath TekcTOBBIC 3aJlauH,
BKJIFOYAIOIIHE TTOHSTHUS
JENMMOCTH, apru(hMETHIECKUM
crocobom, HCIO0JIb30BaTh
niepedop BCEX
BO3MOXHBIX BApHUAHTOB.




MonenupoBath X0 PpEIICHUS
3a/layM C IIOMOINBIO PHUCYHKa,
CXEMBbI, TAOJIUIIBI.

[IpuBoauTs, pas3oupars,
OLICHUBATh pasiivnyHbIe
pellieHus, 3alucu pelieHui
TEKCTOBBIX 3a/1a4.
Harasanas [lepnienaukynspHbie Kputnuecku OILICHUBATh https://resh.edu.ru/subiject
reometpus. [Ipsamsbie | npsmele. [lapamiensHble | MOTy4eHHBIN pesynbTat, | 12/
HA II0cKocTH (7 1) npsmele.  PaccrosiHue | HAXOIUTh omnOky, | https://resh.edu.ru/subject/17
MEKIY JABYMs TOYKAMH, | OCYHIECTBIATH CAMOKOHTPOINb, | /7/
OT TOYKH [0 MNOPAMOH, | IpoBeps OTBET Ha | POIII, 7 xnacc, reoMeTpusi, ypOKU

JUTHHA MyTH Ha
KBaJpaTHON CETKE.
IIpumepsl npsMBIX B
MIPOCTPAHCTBE

COOTBETCTBHE YCIIOBHIO.
Pacno3naBate Ha 4eprexax,
PUCYHKax cllydyad B3aUMHOTO
PacHONIOXKEHUS IBYX MPAMBIX.
Uzo0paxkatb ¢  HOMOLIBIO
YepTEeKHBIX WHCTPYMEHTOB Ha
HEJIMHOBAaHHOM M KJIETYaTOU
Oymare JIBe NepeceKarolecs
NpsiIMBIE, JIBE TMapayjielbHbIe
MpsIMBbIE, CTPOUTH TPSAMYIO,
NEPIEeHINKYIISPHYIO JAHHOM.
IIpuBoauTs IIPUMEPBHI
MapajuIeIbHOCTH u
MEPIEHUKYISIPHOCTH MPSIMBIX
B MIPOCTPAHCTBE.

Ne Ne 7,18, 26



https://resh.edu.ru/subject/12/
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Pacno3naBarthn B
MHOTOYTOJIBLHUKAX
MIEPIIeHIUKYISIPHBIE Hu
napajieIbHbIE CTOPOHBI.
N3obpaxatb MHOTOYTOJIEHUKA

c napaneabHbIMH,
MepIeHANKYISPHBIMA
CTOPOHAMU.

Haxogute pacctosHue Mexny
JBYMsI TOYKAMH, OT TOYKH IO
NpsAMOM, JUIMHY IIyTM Ha
KBaJpaTHOM CETKE, B TOM
Yuce MWCHOJb3YsS LUQPOBbIE

pecypes

JApodu (324)

OOBIKHOBEHHAS
1poOB,

OCHOBHOE

npobu,

CBOMCTBO
COKpalIeHue
TPOOeEi.

CpaBHeHue u
yIOPSIIOYNBaHUE
poOeit.

Hecartuunsle  aApoOH u
METpHUYECKas CHCTEMaA
Mep. Apudmernyueckue
JefcTBUS c
OOBIKHOBEHHBIMU u

CpaBHUBATH u
yIOpSAOYMBaTE JAPOOH,
BBIOMpaTh CIIOCOO CpaBHEHUS
ZIpoOeii. IIpencraBnare
JecATUYHBIE ApOOM B BHIE
O0OBIKHOBEHHBIX Apo0ei n

OOBIKHOBEHHEIE B 3701 ()
JECATUYHBIX,  MCIIOJIH30BaTh
SKBUBAJICHTHBIC

MIpeICTaBICHUS JPOOHBIX

yycen IIPU UX CPaBHEHUU, IpU
BBIYUCIICHUSX.

Hcnonp30BaTh JCCATUYHBIC

https://resh.edu.ru/subject/1
2/

POII, 6 kmacc, maremaTuka, ypoku
NoeNe 2-5,8-13,15,55-
64,76,80,81,83,84,85



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

JCCATUYHBIMU IPOOSIMHU.
OtHomenue. Jlenenue B
JAHHOM  OTHOIICHHMH.
Macmta6, mponopuusi.

ITonsiTue MPOIIEHTA.
Brlunciienue mnpoleHTa
oT BCJIMYUHBI u
BCIIUYHHBI 1o e
TIPOLICHTY.

Pemmenne TEKCTOBBIX
3ajad4, cozepkaiye

IpoOH U TPOIICHTHI.
[IpakTuueckas padora
«OTHOIIEHNE JIUHBI
OKPY>KHOCTH K €¢
IHaMETPy»

Ipobu mpu TpeoOpa3oBaHUU
BEJIMYMH B  METPUYECKOMU
CUCTEME Mep.

BreimonusaTte  apudmMerudeckue
JneicTBUS ¢ OOBIKHOBEHHBIMHU

A JECITHYHBIMH  TPOOSMHU.
Brramcnsats 3HAYCHUS
BBIPKCHHIA, COJIepIKaIINX
OOBIKHOBEHHBIE U JIECITHYHBIE
Ipoou, BBIOJHATH
peoOpa3oBaHus Ipo0eid,
BBIOMpATh crocoo,
NPUMEHATh CBOWCTBA
apuMeTHYecKuX  ICHCTBUU
JUIsS paloHaIH3aIu7
BEIYHCIICHUH.
CocTaBysiTh  OTHOIICHMS M
MIPOIIOPIIUH, HaXOIUTh
OTHOIIIEHHE BEJIMYHUH, IEIUTHh
BEITUYHHY B JTaHHOM
OTHOIIICHHUH. Haxonuts
AKCIIEPUMEHTAIBHEIM  ITyTEeM
OTHOIIIEHUE JUTHHEL

OKPYXXKHOCTH K €€ JTHaMeTpy.

WnTepriperupoBats MacmTad
KaKk OTHOLICHHE  BEJIMYMWH,
HaXoJuTh MacmTad IuIaHa,




KapThI u BBIUUCIIATh
paccTosiHus, WCTIONB3YA
macmrtad. OOBSCHATH, YTO
TaKkoe MPOLEHT, YHNOTPeOISATH
000pOTHI peun co
CIIOBOM «IIPOTICHTY.
BreipaxkaTh ~ MpOLIEHTHI B
Opo0six U apoOu B MPOILICHTAX,
OTHOIIIEHWE JBYX BEIUYHH B
MIPOLIEHTAaX.

BrluucnsaTe OpoueHT OT 4yuciia
W YHCIO IO €ro TpOIEHTY.
Oxpyrisare Ipodu u
MIPOIICHTHI, HaXOJHUTh
MPUOITMKEHHSI YHCET.

Pemarp 3amaum Ha YacTw,
MPOICHTHI, TPOTOPIUH, Ha
HaXOXKJIEHUE Jpoou
(mporieHTa) OT BENWYHMHBI W
BEIMYMHBI 1O e¢ Jpodu

(porieHTy), Jpoou
(nporienra), KOTOPBII
COCTaBJISICT OJIHA BEJIMYWHA OT
JIpyTroM. IIpuBoauTs,
pa3oupars, OIICHUBATh

pa3nuYHbIE PELICHHUS, 3aIMCH
pEllIeHUI TEKCTOBBIX 3a/1au.




WzBnekats wuHbOpMaIuio U3
Ta0JIHII u JarpaMm,
HHTEPIIPETUPOBATH TAOIUYHBIC
JIaHHBIE, OTIPE/ICISTh
HauOoblllee W HauMEHbIIIEE
U3 [IPEICTABICHHBIX JaHHBIX

Harasanas
reoMeTpus.
Cummetpus (64)

OceBas CUMMETpHSL.
HentpansHas
CUMMETpHSL.
IToctpoenue
CummeTpuyHbIX GUTYp.
[IpakTidaeckas padora
«OceBasi  CUMMETPUAN.
CummeTtpus B
MIPOCTPAHCTBE

Pacnio3naBaTh Ha yepTexax u
M300paKEeHUAX, N300pakaTh
OT PYKH, CTPOUTH C
[IOMOIIbI0 HHCTPYMEHTOB
¢durypy (oTpe3ok, JoMaHyto,
TPEYroJbHUK,
MPSIMOYTOJIEHUK,
OKPY>KHOCTh), CAMMETPHYHYIO
JAaHHOW OTHOCUTEIILHO
psIMOM, TOUKHU.

Haxonuts IIPUMEPBL
CUMMETPUH B OKpPY)KaIOLIeM
mupe. MogenupoBate U3
Oymaru JiBE ¢burypsl,
CUMMETPUYHBIE OTHOCHUTEIHHO
MPSAMOIA; KOHCTPYHPOBAaTh
TeOMEeTPHUYECKHE
KOH(UTYypanu, WCTIONB3YSI
CBOMCTBO CHMMETPHH, B TOM
qucie c HOMOIIBIO

https:
2/

resh.edu.ru/subject/1
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IM(POBBIX PECYPCOB.
HccnenoBath CBOICTBa
M3YYEeHHBIX (UTYp, CBSI3aHHBIC
C CUMMETpHUEH, WCIOIb3Ys
OKCIIEPUMEHT,  HaOJIIO/ICHUE,
MOJICITUPOBAHUE.
OO0OCHOBBIBaTh, OINPOBEPraTh
C TOMOIIBI0 KOHTPIPUMEPOB
YTBEPKACHUA O CHUMMETPHUH

duryp

Bripakenus ¢
oyxkBamu (6 4)

[Ipumenenue OykB st
3aMHACH
MaTEeMaTHYECKUX
BBIPaKCHUI u
PEAJIOKECHUMN.
BykBeHHBIE BBIpa)KEHUS
u YHCIIOBBIE
HOACTAHOBKH.
BykBeHHBIE paBEHCTBA,
HaXO0XJICHUE
HEU3BECTHOI'O
KoMIoHeHTa. DopmyJibl

Ucnonb3oBaTh OYKBHI 151
0003HaYEHUS YHCE, TPH
3aIlUCH MaTeMaTHYECKUX
YTBEPKJAEHUI, COCTABIISITh
OyKBEHHBIE BBIPAXKCHUS 110
YCIIOBUIO 33/1a4H.
HccnenoBats HecI0KHBIE
YHCIIOBBIE 3aKOHOMEPHOCTH,
HCTONB30BaTh OYKBBI ISl MX
3aITUCH.

Brruucnars uncinosoe
3HaYeHUE OYKBEHHOTO
BBIpKEHUSI IIPU 33JaHHBIX
3HAYEHUSIX OYKB.
3anuceIBaTh (POPMYIIHL:
nepuMeTpa M IUIOIAAN
psIMOYTOJIbHUKA, KBapaTa;

https://resh.edu.ru/subject/1
2/
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JUTMHBI OKPYKHOCTH, TIIOIIA I
KpyTa; BHITIOIHATH
BBIYHCIICHHS 110 STUM
dbopmynam.

CocTaBnats (OpMyYIIBL,
BBIpYKAIOIIHNE 3aBUCHUMOCTH
MEXy BEIIMYMHAMU:
CKOpOCTb, BpeMs1, pacCTOSHUE;
[IeHa, KOJMYECTBO, CTOMMOCTH;
MIPOM3BOAUTEIHHOCTE, BpEMS,
00BEM pabOTHI; BHIMOIHATh
BBIYHCIICHHS IO STUM
hopmynam.

HaxoauTte HEU3BECTHBIN
KOMIIOHEHT apU(METHIECKOTO
EUCTBUSA

Harasauas
reomerpus. Purypsi
Ha mJjaockocTH (14 4)

UYeTbIpexyroiabHIK,
MIPUMEPHI
YETBIPEXYTOJIbHUKOB.
[IpsiMOyTONBHUK,
KBaJpar: CBONCTBa
CTOPOH, YTIIOB,
JUaroHaeu.

N3mepenue YIJIOB.
Bunsl TpeyrojapHUKOB.
[lepumetp

MHOT'OYT'OJIbHUKA.

Nzobpaxars Ha
HEJIWHOBAHHON U KJETYaTOU
Oymare C UCHOJB30BAHUEM
YEPTEKHBIX UHCTPYMEHTOB
YETHIPEXYTOJILHUKHU C
3aJaHHBIMM  CBOMCTBaAMH: C
napaieIbHbIMH,
TIePIICHANKYISIPHBIMU,
paBHBIMU CTOpOHAMH,
OpsIMBIMU ~ yTJIaMd 4 JOp.,
paBHOOEIPEHHBIH

https://resh.edu.ru/subject
12/ P31, 5 kiace,
MaTeMaTHKa, YPOKH
NeNe27,28, 29,30,
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[Tnomane ¢buryps.
®opmyJibl TIepUMeTpa U
TIOMIAN
MPSAMOYTOJIbHHKA.
[IpubmmkxenHOE
W3MEpeHne  IUIOMIaIn
¢buryp.

TpeyroiapHUK. Ilpenmarate u
00CcyX1aTh CIIOCOOBI,
ANTOPUTMBI TIOCTPOSHHUSL.
Hccnenosats, ucnomns3ys
JKCIIEpUMEHT, HaOJtoIeHNE,
MOJIETMPOBaHKE, CBOMCTBA
MpsIMOYTOJIEHUKA, KBaJpaTa,
pa3duBaTh Ha TPEYTOJILHUKH.
O060CHOBBIBaTh, OIIPOBEPTaTh
C TIOMOIIIBIO
KOHTPIIPUMEPOB YTBEPKACHUS
0 MIPSIMOYTOJIEHUKE, KBaJpaTe
pacrto3HaBaTh BEPHEIE H
HEBEpHbIE YTBEPKICHMUS.
N3mepsTs u cTpouts €
ITOMOIIBIO TPAHCTIOPTHPA
yIiasl, B TOM 4YHUCIIE B
MHOTOYTOJIbHHUKE, CPAaBHUBATH
YTJIBI; PAcIio3HaBaTh OCTPHIE,
MIpsIMBIE, TYTbIE, pA3BEPHYTHIC
yriibl. Pacnio3HaBars,
n300paxkaTb OCTPOYTOJIbHBIH,
MPSIMOYTOJIBHBIM,
TYIOYIOJIbHBIH,
paBHOOEApEHHBIH, paBHO-
CTOPOHHUH TPEYTOJbHUKH.
Breruuciiste nepumMerp




MHOTOYTOJIbHHKA, TIOLIAIh
MHOTOYTOJIbHUKA pPa30HeHHeM
Ha IPAMOYTOJIFHUKH, Ha
paBHbIe QUTYPHL,
UCTIONH30BaTh METPUYECKHE
eIMHUIB] N3MEPEHNS [UTHHBI

U TUTOLIAIH.
Hcnonb3oBaTh MpubIMKeHHOE
W3MEpEeHUE JUTHH U TUTOMIaaei
Ha KJeTdaTol Oymare,
MpUOIMKEHHOE H3MEPEHHUE
JUTUHBI OKPY>KHOCTH, TIIOIAN

Kpyra

IMono:xuTENALHBLI € H
oTpULATEIbHbIE
yuciaa (40 4)

enpie yucia. Monyis
Yycila, TeOMEeTpUYecKas
WHTEPIIPETALNs MOIYIIS.
Hucnossie
MIPOMEXKYTKH.
[lomoxxurenbHbIE U
OTtpuuaresnbHble YHCIA.
CpaBHeHHe
TTOJIO>KATENBHBIX u
OTPHULIATEIBHBIX YHCEI.
Apudmernueckue
JIeUCTBUA c
MOJIOKHUTEIbHBIMU

u

IIpuBoguTh IIPUMEPBHI
HCIIONB30BAaHUSI B PEaNbHOU
JKU3HU  TOJOXHUTEIbHBIX U
OTPHUILIATEIBHBIX YHCEI.
Uzobpaxkats nemnsle uuca,
MTOJIOKHUTENIBHBIE U
OTpHIATEIbHBIE YNCIIA
TOYKaMHU Ha YUCIOBOU
MpsIMOM1, UCIIOJIB30BATh
YHCIIOBYIO MPSIMYIO JUIA
CpaBHEHUS YHCEJL.

IIpumenste IpaBwiIa
CpaBHEHUA,  YIOPAI0YMBATH
LeIble  YHUCJA;  HAaxOIUThb

https://resh.edu.ru/subject/1
2/

POIII, 6 xmacc, MaTeMaTHKa, YPOKH
NoeNe 17- 34



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

OTpULIATCIIbHBIMHU

MOAYJIb YMCJia.

YUCIIAMH. DopMyIHpOBaTh paBuia
Pewenne TEKCTOBBIX | BBIYUCIICHUS c
3a1a4 TI0JIO>KUTEJIbHBIMU u
OTpULATEIbHBIMM  YHCIIAMU,
HaxOJIUTh 3HAYEHHUS
YHCIIOBBIX BBIpaXKEHUH,
COAEpXKAIIUX  JEHUCTBUSA  C
MOJIOKUTEIbHBIMU u
OTPULIATEIbHBIMU YUCIAMH.
IIpumensTs CBONCTBa
CJIOKEHUSI U YMHOXKEHHUSA IS
peoOpa3oBaHuUs CyMM H
MPOU3BEAECHUN
IIpencraBiienue Pemenue TeKCTOBbIX | Mcnonb3oBate uHpOpManmio, | https://resh.edu.ru/subject/1
JAHHBIX (6 1) 3a1a4, cojepKalluX | MpeJcTaBlieHHylo B Tabimuax, | 2/ P3IIl, 6 kiacc, MaTeMaTHKa,
JIaHHBIE, Ha Jnuarpammax Juisi pemeHust | ypoku NeNe 80,81
MIpeICTaBJICHHbIC B | TEKCTOBBIX 3a/a4 W 3a7ad U3
Tabnumax u Ha | peaJlbHOM )KU3HU
JuarpaMmax
Harasanas ITpsamoyroyibHbIM PacnoznaBaTte Ha ueprexax, | https://resh.edu.ru/subject/1
reomerpusi. Durypsl | napamrenenunes, KyO, | pUCyHKax, omuceBath | 2/ PII, 5 kiacc, MaTeMaTHKa,
B IIpocTpaHcTBe (94) | mpusma, nupaMuja, | TupaMuay, NpusMy, WIMHADP, | ypoku NeNe26,31,32,36
KOHYC, LIWJIMHAP, ap U | KOHYC, map, u300paxarh HuX
chepa. M3o0paxkeHue | OT PyKH, MOJCIHPOBATH W3
MIPOCTPAHCTBEHHBIX Oymary, IJIACTUIIMHA,
¢buryp. ITpumeps! | npoBosioku . ap. IIpuBonuTh



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

pa3BepTOK
MHOTOTPaHHHUKOB,
IIMHApPAa ¥ KOHYyca.
[IpakTnueckass pabora
«Co3znanune Mozeneit
MPOCTPAHCTBEHHBIX
¢buryp». [TonsTue
o0BeMa; €UHHULIBI
M3MEepEeHUs o0Bema.
Obbem
NPAMOYTOJIBHOT'O
napasuresienuIesa,
Ky0a, hopMyIel 0OBeMa

MIPUMEPBI 00BEKTOB
OKPYKaIoIIero MHpa,
AMEIOMMX (HOPMBI Ha3BAaHHBIX
TEJL. Hcnons3oBarh
TEPMUHOJIOTHIO: BEpIIHMHA,
pebpo, TpaHb, OCHOBaHHE,
BBICOTA, paguyC U JUAMETP,
pasBepTKa. Uzyuars,
HCTIONB3YS AKCIIEPUMEHT,
HaOIIOIeHHE, W3MEpEeHue,

MOJIETTUPOBaHKE, B TOM YHUCIIE
KOMIIBIOTEPHOE, M OIKCHIBATH
CBOWMCTBA HAa3BaHHBIX  TeIl,
BBISIBIISTD CXOZICTBA u
pasuuusa: MEeXAy NHpaMUION
u MIPU3MOIi; MEXIY
LWIMHAPOM,  KOHYCOM U
1apom.

PacnioznaBath pa3BepTku
napaienenumena, Kyoa,
MIPU3MBI, TUPAMHUJIbI, KOHYCA,
LWIMHIPA; KOHCTPYHPOBATh
JaHHBIE TeJa U3 pa3BepToK,
CO03/1aBaTh UX MOJIENH.
Co3pnaBath MozeNnu
MPOCTPAHCTBEHHBIX QUryp (U3
Oymaru, IpoBOJIOKH,




IUTacTUIMHA U 1p.) 3Mepsars
Ha MOJCIISAX: JJINHEI pedep
MHOTOTPaHHUKOB, THAMETP
mapa.

BreBogutes opmyrry oOnema

Bribupate cnoco0 cpaBHEHHS

IPSIMOYT'OJIBHOTO
napajieienunena.
Boruncnsate mo  opmymam:
00BeM MPSIMOYTOJIEHOTO
napaJuresienuiesa, Ky0a;
HCIIONb30BaTh SIHUIIBI
M3MEpEeHUs o0Bema;
BBIUHACIATH  OOBEMBI  TeT,
COCTaBIICHHBIX W3  KyOOB,
MapajuieJIenuIeoB,  pelaTh
3a1auu c peaIbHBIMU
JTAHHBIMH
1 | IloBTOpEHUE, IToBTOpEHME OCHOBHBIX | BHIUMCHATH 3HaueHus | https://resh.edu.ru/subiject/1
0 | o000ImIEHHE, MOHSATUH M  METOJOB | BBIPAXKCHHUI, coxepxkamux | 2/
cucrematuzanust (20 | KypcoB 5 u 6 KJIaccoB, HaTypajbHEIE, nenele, |P3II, 5 kiacc, MaTeMaTHKQ,
q) 000011eH1E W | MOJIOKUTENBHBIE U | ypoKu Ne
CHUCTeMaTHU3allusl 3HAaHUW | OTpHULIaTeNIbHbIE 4yucia, | 36,45,46,61,68,83,84,35
OOBIKHOBEHHBIE H JIECATHYHBIC |6 KJacc, YPOKH NoNe
1poodw, BBINOJHATL | 15,33,34,44,64,69,70
npeoOpa3oBaHus  YUCENT U
BBIPAKEHUI.



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

YHCel, BBIYKCIICHUH,

MPUMEHSTh CBOMCTBa
apupMETHICCKUX  ACHCTBHI
VIS paloHaNIu3aIuu
BBIYUCIICHU.

Pemate 3amaun u3 peanbHOMU
JKU3HH, MIPUMEHSTh

MaTeMaTHYECKHe 3HaHMS IS
pemieHuss 3agad W3 APYTHX
npeameToB. Pemarts 3amauu
Pa3HBIMH criocodamu,
CpaBHHBATB, BEIOHMPATH
CIIOCOOBI peIIeHuUs 3a1a4H.
OcyuiecTBIATh CaMOKOHTPOJIb
BBIIOJHSAEMBIX  JIEHCTBUM U
CaMOIPOBEPKY pesyibTara
BBIYHCIICHUI




PABOYASA ITPOI'PAMMA YYEBHOI'O MOAYJIA «AJITEBPA». 7-9 KJIACCbI

[TOSAACHUTEJIbHAS 3AITNCKA
Pabouass mporpamMma 10 MaTeMaTHKe, MOIYJIb «Ajaredpay» ais oOydarommxcst 7-9 KiaccoB
pa3paboTaHa Ha ocHoBe «TpeboBaHuil K pe3ynbTaTaM OCBOEHHS OCHOBHOW 00pa30BaTENIbHOM

pOrpaMMbl», NPEJCTaBIeHHbIX B DeepanibHOM CTaHAApTe OCHOBHOTO 00Iero odpa3oBaHus ( MpHKa3
MunucrepctBa npocsemenuss PO Ne287 ot 31.05.2021), ¢ yu€Trom pacmpeneseHHbIX 10 MOIYJISAM
MPOBEPSAEMBIX TPeOOBaHUI K pe3yiabTaTaM OCBOEHHS OCHOBHOH oOpaszoBarenbHO# mporpammsbl (OOIT
I'BOY OOII c.Ilecounoe m.p. besenuykckuit Camapckoii obmactu (mpukas Nel27 ot 26.08.22).
[Iporpamma pa3paboTaHa C y4eTOM M COBPEMEHHBIX MHPOBBIX TPEOOBAaHUH, MPEIbABISEMBIX K
MaTeMaTHYeCKOMYy O00pa30BaHUIO, M TPAJAULUNA POCCHICKOTO 00pa3oBaHus, KOTOPbIe OOECIEeYMBaIOT
OBJIAJICHUE KJIIOUEBBIMU KOMIIETEHIMSIMH, COCTABJISIOIIMMHI OCHOBY JUJIsl HETIPEPHIBHOTO 00pa30BaHUS U
CaMOpa3BUTHUSA, & TAKXKE I[EJIOCTHOCTh OOMIEKYJIbTYPHOIO, IMYHOCTHOTO U MMO3HABATEIBHOIO Pa3BUTHUS
00yJaroIuXxcs.

HAVYHBIN, OBIIEKYJILTYPHBIN 1 OBPA30BATEJIBHBI KOHTEKCT AJITEBPA

[lporpamMa 1O  MaTeMaTHKH  OTpakaeT  OCHOBHbIE  TpeOoBanus  DenepaibHOTro
rOCy/IapCTBEHHOT'O0 00pa30BaTENBHOIO CTaHAapTa OCHOBHOTO OOIIEro oOpa3oBaHHsl K JIMYHOCTHBIM,
METaINpeIMETHBIM U MPEIMETHBIM Pe3yIbTaTaM OCBOCHHUSI 00pa30BaTENbHBIX IMPOTPAMM H COCTABJICHA C
yuétom Konnenuuu reorpaduueckoro odbpazoBanusi, NpuHITON Ha Bcepoccuiickom che3ne yuurteneit
reorpaduu u yrBepka¢HHoi Pemennem Komnerun MunucTepcTBa mpocBenieHust 1 Hayku Poccuiickoit
®denepanun ot 24.12. 2018 roxa.

B nporpamme 3akperuieHo copepikaHue, 00bEM U MOPAJOK U3ydeHHs mpeaMeTa «MaTemMaTukay,
B COOTBETCTBMHM C KOTOPBIM OCYIIECTBIIAECTCA YydeOHas [eATeIbHOCTh B KOHKPETHOM KIIACCE, YTO
IIPU3BAaHO COAECMCTBOBATh COXPAHEHUIO €JUHOIO 00pa30BaTEIbHOTO IPOCTPAHCTBA CTPAHBI.

LEJIA U BAJAYN U3YUYEHUSA IIPEIMETHOM OBJIACTH «AJITEBPA» B OCHOBHOM
OBILIEM OBPA30OBAHMUA

Anrebpa sBIseTCs OJHMM U3 ONOPHBIX KYpCOB OCHOBHOHM WIKOJBI: OHa oO0OecrednBaeT
HU3YUCHUC JPYIrUX AUCHUILINH, KaK CCTCCTBECHHOHAYYHOI'O, TaAK U TYMAaHUTAPHOI'O0 UKJIOB, €€ OCBOEHHE
HE00XO0AMMO JJIsl IPOJIOJKEHHsT 00pa30BaHUs U B MOBCEAHEBHOM kn3HU. PazButne y oOydaromuxcs
HAy4YHBIX MPEJCTABICHUN O MPOUCXOXKJIEHUU M CYIIHOCTH anreOpamdeckux adcTpakuui, crocode
OTPKEHMsI MaTeMaTHYeCKOM Haykoll sBIEHMH M INpPOLECCOB B NPHUPOJIE M OOILIECTBE, POJIU
MaTeMaTUYeCKOro MOJICTMPOBAHUS B HAYYHOM MO3HAHUH U B IIPAKTUKE CIIOCOOCTBYET (HOPMHUPOBAHUIO
HAayYHOTO MHUPOBO33PEHHUS U KAaUeCTB MBILIUICHHUS, HEOOXOJUMBIX JJIs aJanTallid B COBPEMEHHOM
uuppoBoM obmiectBe. M3ydeHune anreOpbl €CTECTBEHHBIM 00pa3oM 00ECIEeUMBACT Pa3BUTHE YMEHUS
Ha0JI01aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBILIUIEHUS, CIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JICUCTBUSI W BBIBOABI, (HOPMYIUPOBATH YTBEPKICHUS.
OcBoenne Kypca anreOpbl 00ecrieyuBaeT pa3BUTHE JIOTHYECKOTO MBIIUIEHUS OOy4YaroIluXcs: OHU
UCHOJIB3YIOT JEAYKTUBHBIE UM UHAYKTUBHBIE pAacCyKIEHHUs, OO0OOIIeHHME M KOHKPETU3AlHIO,
aOctparupoBanue u aHaimoruto. OOyueHue anredpe MpennoyiaraeT 3HAYUTENbHBI 00BEM
CAMOCTOSITEJIbHOM ~ JIEATEIIBHOCTH  OOY4YarOLIMXCsl, IOJITOMY CaMOCTOSATENbHOE pELICHHE 3a7ad
€CTECTBEHHBIM 00pa30M SIBJISIETCS pean3alneil 1esTeTbHOCTHOIO IPUHIIUIA O0yYeHHUS.

B ctpykType mporpammbl yuyeOHOro Kypca «AnreOpa» OCHOBHOM HIKOJIBI OCHOBHOE MECTO
3aHUMAIOT COJAEp)KaTeNIbHO-METOANYECKUe JUHUM: «Yucna W BBIUHCICHHS»; «Ajredpanueckue
BBIPOKEHUS;

«YpaBHeHUs U HepaBeHCTBay»; «DyHkiun». Kaxaas u3 3TuX coaepkaTelbHO-METOIUYECKUX
JVMHAN pa3BUBACTCS Ha MPOTSHKEHUHU TPEX JIET U3YUSHHsSI Kypca, €CTECTBEHHBIM 00pa3oM IepeIuieTasich
U B3aUMOJICHCTBYSI C JIpyTMMHU €ro JIMHUSAMH. B Xone u3ydeHus Kypca oOy4yaromMMCs HPUXOAMUTCS
JIOTUYCCKN PacCCyX1aTb, HCIOJIb30BaATh TeOpeTI/IKO-MHO}KeCTBCHHIﬂﬁ S3BIK. B CBA3M ¢ 3THM
1eJ1eco00pa3HO BKJIIOUUTh B TPOTrPaMMy HEKOTOpPBIE  OCHOBBI  JIOTHKH, INPOHU3BIBAIOIIUE BCE
OCHOBHBIE pa3fielibl MaTeMaTH4eCKOro 0Opa3oBaHMs u CIIOCOOCTBYIOIINE OBJIa/ICHUIO
00y4aroIMMHUCST OCHOB YHHBEPCAJIBHOTO MAaTe€MaTH4YecKoro si3bika. Takum o00pa3oM, MOXKHO
YTBEPKAaTh, YTO COJEP>KATEIbHONM U CTPYKTYpPHOM OCOOEHHOCTBIO Kypca «AnreOpa» SBISETCS €ro
MHTETrpUpOBaHHBIN xapakTtep. CopepikaHue JUHUM «YHCIa M BBIYMCICHHUS» CIY)KUT OCHOBOM st
JATbHEUIIEr0 H3y4eHHs MaTeMaTHUKH, CIOCOOCTBYET pa3BUTHUIO Yy OOyYaroluXcs JIOTHYECKOro



MBIIUICHUS, (OPMUPOBAHUIO YMEHHUS IOJIb30BAaThCA aJrOpUTMaMH, a  Takke  MPHOOPETEHHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX HJISl TMOBCEAHEBHOW KHM3HU. Pa3BUTHE MOHATHS O YHCIE B
OCHOBHOI IIIKOJIE CBS3aHO C pallMOHAIbHBIMU UPPALlMOHAIBHBIMU YK CIIaMHU, (dbopMupoBaHreM
MPEJICTABICHUA O JCHCTBUTENHLHOM 4YHCIIE. 3aBEpIICHUE OCBOCHHS YHCIOBOW JIMHUM OTHECEHO K
CTapuieMy 3BeHY 00I11ero oopa3oBaHusl.

CopepxaHue IByX anreOpandecKux JTHHUA — «AJTreOpandecKue BhIPAXKCHUS» U «Y paBHEHUS
U HEpaBEHCTBa» CIOCOOCTBYeT (OPMHUPOBAHHUIO Y OOy4aromMXcs MaTeMaTUYecKOro arrmapara,
HEOOXOIUMOTO  JUIS  pelIeHHWs 3aJa4  MaTeMaTUKH, CMEXKHBIX TPEAMETOB M  IPAKTHKO-
OPUEHTHUPOBAHHBIX 3a7ady. B OCHOBHOI IKkoie y4yeOHBIH MaTepuan TPYHIUPYETCS BOKPYT
paIMoOHATBHBIX BBIPAKCHHIA. AnreOpa JIEMOHCTPHPYET 3HAYCHHUE  MAaTEMaTUKH KaK s3bIKa JUIS
MIOCTPOCHUSI MaTEMaTUUYECKUX MOJIEJIeH, OMMCaHUs MPOLIECCOB U SIBICHUN peaibHOTrO Mupa. B 3amaun
oOyueHuss anreOpe BXOAAT TaKKe JalbHEWIEe pPa3BUTHE AITOPUTMHYECKOTO  MBINIICHHS,
HE0OXOIMMOr0, B YaCTHOCTH, JUIsl OCBOEHHUS Kypca HMH()OpPMATHKH, M OBJIQJICHHE HaBBIKAMU
JNeNyKTUBHBIX paccyxnaeHuid. [IpeoOpa3zoBaHue CHMBOJBHBIX (OPM BHOCUT CBOW CHEIH(PUICCKHIA
BKJIaJ] B pa3BUTUE BOOOpa)xeHHs, CIIOCOOHOCTEH K MaTeMaTUYECKOMY TBOPUYECTBY.

Copnepxanue (HyHKIUOHATHHO-TpapUUECKON JTUHUHM HAIEICHO Ha MOJY4YeHHE MIKOJbHUKAMU
3HAHUW O (YHKIHMSAX KaK BaXHEHUIIEH MaTeMaTHYeCKOW MOJENH MAJis ONUCAHUS M WCCICHOBAHHS
pa3HOOOpa3HBIX MPOLIECCOB U SABIEHUH B mpupojae u obmectBe. M3ydeHue sToro  marepuana
CIIOCOOCTBYET  pa3BUTHIO y OOYYAIOIIMXCS YMCHHS HCIIOJIB30BaTh PA3IMYHBIC BHIPA3HTEIHHBIC
CpeICTBa s3bIKA MAaTEMAaTUKH — CIIOBECHBIC, CHMBOJIMYECKHE, TpaduyecKkue, BHOCUT BKIAJ B
(dbopMUpOBaHHE TPEICTABICHUNA O POJIM MATEMATUKH B PAa3BUTUU IUBWIN3AINUY U KYJIBTYPHIL.

OBIIAA XAPAKTEPUCTUKA MO VYJIA «AJITEBPAY

Copnepxanue nuHUM «YHucaa U BBIYMCIEHUS» CIIY>)KUT OCHOBOM JJIsl JAJbHEMILIEro HU3y4eHHs
MaTeMaTHKH, CIIOCOOCTBYET pa3BUTHIO y OOYYaIOLIMXCS JIOTMYECKOIO MBILIUIEHUS, (OPMUPOBAHUIO
YMEHHS TI0JIb30BaThCS AITOPUTMAMH, a TAKXKe MPUOOPETECHHIO MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX
JUIs1 TIOBCETHEBHOM KU3HU. Pa3BUTHE NOHATHUS O YUCIIE B OCHOBHOM IIIKOJIE CBSI3aHO C pallMOHAIBHBIMU U
UppaMOHAILHBIMU YUCIIaMH, (POPMUPOBAHHEM MPEICTABICHUN O JEHCTBUTEILHOM YHCIE. 3aBepIllIeHUE
OCBOEHHUS YUCIIOBOM JMHUM OTHECEHO K CTaplleMy 3BeHY 00111ero o0pa3oBaHusl.

Copnepxanue 1ByX ajreOpandyeckux JUHUN — «AnreOpanyeckre BHIPAKEHU» U «Y paBHEHUS U
HEpaBEHCTBAa» CIOCOOCTBYET (OPMHUPOBAHUIO Yy OOydYaromuMXxcs MaTeMaTHMYecKoro arnrapara,
HE0OXOIMMOro JJIsl PELIeHHUs 3aJa4 MaTeMaTHUKH, CMEXHBIX MPEAMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX
3ajady. B OCHOBHON mIKoJie y4eOHBIH Marepuan IpyNIUpyeTcss BOKPYT PAIlMOHAIBHBIX BBIPAKEHUH.
Anrebpa 1eMOHCTpUPYET 3HAUEHHWE MAaTEMaTHKU KaK SI3bIKa JUIsl IOCTPOEHUS MaTeMAaTUYECKUX MOJIENIEH,
ONMCaHMs TPOLECCOB U SIBJICHUH peaqbHOro mupa. B 3amaum oOyueHust anrebpe BXOIAT Takke
JaJlbHENIIee pa3BUTHE aNTOPUTMHUYECKOIO MBIIIJICHHUS,, HEOOXOAMMOIO, B YacCTHOCTH, JJIsi OCBOCHHUS
Kypca uWHGOpPMATHKHM, W OBJAJCHME HaBbIKAMHM JAEJYKTUBHBIX paccyxaeHuid. IIpeoOpa3oBanue
CHUMBOJIBHBIX (POPM BHOCHUT CBOW crienu(pUyecKuil BKJIAJ B pa3BUTHE BOOOPAKEHUS, CIIOCOOHOCTEH K
MaTEMaTHYECKOMY TBOPUECTBY.

CopnepxaHue (QyHKIMOHAIbHO-TpaUUECKOW JIMHUU HAIEJIEHO Ha MOJy4YeHHE IIKOJIbHUKaMU
3HaHUM O QYHKUMAX KaKk BaKHEHMIeH MareMaTHUecKOW MOAETH s ONMCAHUS U HUCCIeIO0BaHMS
pa3sHOOOpa3HBIX IPOLECCOB M SIBJIEHUN B mpupoae u obOmectBe. M3ydeHue »sToro Marepuana
CIOCOOCTBYET Pa3BUTHIO y OOYUaIOMIMXCSl YMEHHS HCIOJIB30BATh PA3JIMUYHbIE BBIPA3UTEIbHBIE CPECTBA
s3blKa MaTeMaTHKW — CJIOBECHbIE, CUMBOJHMYECKHE, Ipaduyeckue, BHOCUT BKJIaA B (popmupoBaHHe
IIpEJICTaBIIEH

MECTO MOJVIJIA «AJITEBPA» B YHEBEHOM I1JIAHE

CornacHo yyeOHOMY MIaHy B 7—9 Kiaccax M3y4aercss MOayJb «Anredpay, KOTOPbIH BKIOYAET
CIIEyIOIINE€ OCHOBHBIE pa3felibl comepkanus: «Yuciaa W BBIYMCIEHUS», «AnreOpanveckue
BBIPAXKEHU», «YPaBHEHUS U HEPABEHCTBAY, «DyHKINN».

VY4eOHblil TuIaH Ha u3yuyeHue anredpel B 7—9 Kiaccax OTBOJUT HE MeHee 3 yueOHBIX 4acoB
B HEJIENIO B TEUEHUE KaXKIO0ro rojia 00y4eHus, BCero 3a Tpu rojaa ody4yenus He MeHee 306 yueOHbIX

YacoB.

COJEPXAHUNE OBYYEHUA

7 kaacc
Yucia v BHIYUCICHUSA
PaunonaneHble uncna



JIlpoOu OOBIKHOBEHHBIE W JIECATUYHBIE, TIEPEX0]] OT OAHOU (opMbl 3anmucu Jpobei k npyroi. [lonsarue
palMOHAIBHOTO YHUCIIA, 3aIIUCh, CPABHEHHUE, YIOPSAJOUYMBAHUE palMOHAIBHBIX qucedl.
Apudmernueckue ACHCTBUSA C pallMOHATBHBIMHM 4YHClIaMu. PemieHue 3aad U3 peayibHOW MPAKTHKW Ha
4acTu, Ha IpoOH.

CreneHp C HaTypaJbHBIM IIOKa3aTelleM: OINpeAeIeHUEe, IPeoOpa3oBaHUE BBIPAKEHUH HA OCHOBE
OTIpeJIeNIeHus], 3aUCh OONbIMX yucen. [IpoleHTsl, 3anuch MPOLEHTOB B BUIE APOOH U Ipodu B BUIC
IIPOLEHTOB. TpH OCHOBHBIE 3aJjaul Ha IIPOLICHTHI, PELICHUE 3a[a4 U3 pealbHOU npakTuku. [Ipumenenue
IIPU3HAKOB JECIMMOCTH, Pa3JI0KEHUE HA MHOKUATEIIN HATypaJIbHbIX Yncell. PearnbHble 3aBUCUMOCTH, B TOM
qucie npsiMas U o0paTHas IPONOPLMOHAIBHOCTH.

Auredpanyeckue BbIPasKeHUSs!

IlepemeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHOM. [loNyCcTHMBIE 3HA4CHHsI IEPEMECHHBIX.
[IpencraBnenne 3aBUCUMOCTH MEXIYy BeIHMUYMHAMH B BHUAe (opMynsl. Beraucnenus nmo ¢gopmynam.
IIpeoOpa3oBaHue OYKBEHHBIX BBIPQXKEHUH, TOXIECTBEHHO  paBHbIE BBIPAKECHUS, IIpaBUJIa
npeoOpa3oBaHusl CyMM U TPOU3BEICHMI, IpaBHJa PACKPBITUS CKOOOK W TPHBEIEHHS MOJOOHBIX
ciaracMbIX. CBOWCTBA CTENEHU C HATYpaJIbHBIM IOKazareseM. OIHOUYIEHBI U MHOrowieHbl. CTeneHb
MHorousneHa. CloxeHue, BBIMUTaHUE, YMHOKEHUE MHOTOUIEHOB. DOpMyIIbl COKpAILlEHHOTO YMHOXKEHMUS:
KBaJZpaT CyMMbl M KBaapaT pa3HocTH. DopMylia pa3HOCTH KBaApaToB. Pa3noxeHue MHOTOYIEHOB Ha
MHOXUTEH.

YpaBHeHus

VYpaBHeHME, KOPEHb YpaBHEHUS, IIpaBUiia IpeoOpa3oBaHUs ypaBHEHMsI, PABHOCUIILHOCTb YPAaBHEHUH.
JIuneiiHOe ypaBHEHME C OJHOM INEPEMEHHOW, 4YMCIO KOpPHEH JIMHEHHOIO YpaBHEHMS,  pELICHHE
JUHEHHBIX ypaBHeHMM. CocTaBieHHME YpaBHEHMH I10 YCJIOBMIO 3ajaud. PeleHue TEKCTOBBIX 3ahay C
IIOMOUIBIO yPaBHEHUI.

JluneliHOe ypaBHEHHE C JBYMs NEepeMEHHBIMH U ero rpaduk. Cucrema OBYX JUHEWHBIX YpaBHEHHH C
IBYMsl IepeMeHHbIMU. Pelenue cucreM ypaBHEeHUH criocoboM noactaHoBKU. [Ipumepsr

peUIeHUs TEKCTOBBIX 3a7a4 C IOMOIIBIO CUCTEM YPAaBHEHUM.

Koopaunatel n rpaduku. OyHkuuu

Koopmunara Ttoukum Ha  npsamoil. UucnoBele mnpomexyTku. PaccrosHue Mexay AByMs TOYKaMu
KoopauHaTHON npsmoii. IlpsmoyronbHas cuctema koopauHat, ocu Ox u Oy. AbGcuucca M opAMHATa
TOYKHA Ha KOOPJMHATHOW mockocTH. [Ipumepsl rpadukos, 3amaHubix Gopmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMocTell. [lonsrtue ¢ynkuuu. I'padpuk dynxnum. CpoiictBa  dyHkumii. Jluneitnas
¢yuknus, ee rpaduk. I'papux ¢ynknum y =1 x 1. I'paduueckoe penieHre TUHEHHBIX YpaBHEHUN U
CUCTEM JIMHEHHBIX YPaBHCHUM.

8 kuace

Yucii1a 1 BbIYUCICHUSA

KBanpatusiii xopeHp u3 uucna. [lonstue 00 uppanuoHasbHOM uucie. JlecsTuuHble NPUOIMKEHUS
uppanvoHaIbHbIX yHcen. CBONCTBa apu(PMETHUYECKUX KBAJpPaTHBIX KOpPHEHM UM HX NPUMEHEHHE K
peoOpa30BaHNIO YUCIOBBIX BBIPAKEHUH U BHIYUCICHUSIM. [leficTBUTENbHBIE YHCTIA.

Crenens ¢ 1easIM MOKa3zareneM U ee cBoicTBa. CTaHIapTHas 3alMCh YUCIA.

Aaredpanyeckue BbIPasKeHHS

KBaznpaTHblil TpexXuiieH; pa3IoKeHNE KBaIPaTHOTO TPEX4JIEHA HA MHOXKHUTEIH.

Anrebpanyeckass J1po6b. OCHOBHOE CBOMCTBO anreOpanueckodl napodu. CrokeHue,  BBIYUTAHHE,
YMHOKEHHE, JeJIeHue anredpandeckux Ipooei. PannonanbHble BRIpaXXeHUs U UX MpeoOpazoBaHUe.
YpaBHeHHsI M1 HepPaBeHCTBA

KBagpatHoe ypaBHeHHWe, ¢opMmyna KOpHEH KBajpaTHoro ypaBHeHHs. Teopema Buera. Pemenue
YpaBHEHUM, CBOAAIIUXCS K TUHEHHBIM U KBaapaTHbIM. [IpocTeiinme qpoOHO-palioHalbHbIE YPaBHEHUS.
I'paduueckas UHTEpIIpETAls] yYpaBHEHUH C ABYMS NEPEMEHHBIMHM M CUCTEM JIMHEHHBIX YpaBHEHMH C
IBYMsI TIepeMeHHbIMU. [IprMepsl peleHns: CHCTeM HETMHEWHBIX YPaBHEHUN C JBYMsI IEPEMEHHBIMHU.
Pemenne TeKCTOBBIX 3amay  anreOpandeckuM crnocoOoM. UMcCIoBbIE HEPABEHCTBA M UX CBOMCTBA.
HepaBeHcTBO ¢ 01HOM TepeMeHHON. PaBHOCMIIBHOCTH HEpaBEHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOM
nepeMeHHON. CHCTEMbl JIMHEWHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

DyHKUMHA

[Tonsarue Gpynkiuu. O61acTh ONpeneNeHuss U MHOXECTBO 3HaueHHi ¢yHkuuu. CnocoObl 3amaHus
¢byuknuil. I'padux pynknuu. Yrenue cBoiicTB ¢pyHKIMu 1o ee rpaduky. [Ipumepsl rpaduxoB QyHKIMiA,
OTPaXKaIOIIUX pPEAIbHBIE MPOLECCHI.



@OyHKIUY, ONUCHIBAIONIME TMPSAMYHO M OOpaTHYIO HPONOPLHUOHAIBHBIE 3aBHUCHMOCTH, UX TIpaUKH.
Oyuxun y=x%y= x3,y= X,y =1x 1. I'papuueckoe pelreHre ypaBHEHHH M CHCTEM yPaBHEHHIA.
9/kmace

Yucya 1 BEIYUCTICHUA

JlelicTBUTENbHBIE YMCIa. PalMoHalbHbIE 4HCla, UppallMOHAIbHBIE YKCIA, KOHEYHbIE U OECKOHEUHbIE
AecATU4HbIe ApoOu. MHOXKECTBO JEHCTBUTEIBHBIX YHCEN; ACUCTBUTEIbHBIE YHCIA KaK OCCKOHEYHbIE
JecAaTu4Hble ApoOu. B3aMHO 01HO3HAUYHOE COOTBETCTBHE MEXYy MHOXECTBOM JEHCTBUTENIBHBIX YMCEN
U KOoOpAuHATHOW mpsimoi. CpaBHEHHME JEHCTBUTENBHBIX  YHCEN, apu(MeTHdyeckue  JIEHCTBUA C
JNEeUCTBUTENBHBIMU 4McIaMu. V3MepeHus, npuOinKeHus, oueHKU. Pa3zMepbl 00bEKTOB OKpYXKArOIIEro
MHUpa, JJIUTEIBHOCTH IMPOIECCOB B OKpYKatomeM mupe. [Ipubimxennoe 3HaYeHHE BETUYHHBI, TOYHOCTh
npubnmxenns. Oxpyrienue uucen. [Ipukuaka u oueHka pe3yabTaToB BHIYMCICHUH.

YpaBHeHUS M HepPaBeHCTBA

YpaBHeHUs ¢ OJTHOM ITEPEMEHHOI

JIuneliHOe ypaBHeHHe. PemenHue ypaBHEHMH, CBOAAIIMXCS K JuHEHHbIM. KBajgparHoe ypaBHEHHE.
Pemenne ypaBHeHHi, CBOIAIIMXCA K KBaApaTHbIM. bukBaznpatHoe ypaBHeHue. [Ipumepsl pemenus
YpaBHEHHH TpeThell M YETBEpTOW CTeNeHEedl pasjoKeHWeM Ha MHOXuTenu. Pemenue apoOHO-
palMoHaNIbHBIX YpaBHEHUN. PemieHre TeKCTOBbIX 3a7a4 anredpandyeckuM MetooM. Cuctemsl ypaBHEHUN
VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU UM €ro rpaguk. PerieHue cuctem ByX JUHEHHBIX YpaBHEHHMH C
IByMsl IIepeMEHHBIMU. PelieHue cucrem IByX ypaBHEHHUH, OJHO M3 KOTOPBIX JIMHEHHOE, a APYyroe —
BTOpOH creneHu. I'paduueckast MHTEpIpETalus CUCTEMbl YpaBHEHUI C IByMsl IlepeMeHHbIMU. Perenue
TEKCTOBBIX 3a1ay anredpanyeckum crocobom. HepaBenctsa. UucnoBble HEpaBEHCTBA U UX CBOMCTBA.
Pemenne nMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOMW. PenieHue CUCTeM JIMHEHMHBIX HEPAaBEHCTB C
onHoi mnepemeHHOM. KBaapaTHble HepaBeHCTBa. I'paduyeckas MHTepHpeTanuss HEPABEHCTB U CUCTEM
HEPABEHCTB C JBYMs IIEPEMEHHBIMU.

DOyHKUMHA

KBagpartnunas ¢ynkius, ee rpadguk u cBoiictBa. [lapaGona, KOOpAWHATHI BEPIIMHBI MapaboJbl, OCh
CHMMETPHH napa6onsl. I'paduku  Gyskmmit: y=kx,y = kx + b,y=x/x,y=x3y=x,y=IxInux
CBOMCTBA.

YucaoBbie MOCIEI0BATEILHOCTH

Ompenenenne ©  CrHocoObl  3aJaHUS  YHUCJIOBBIX  MOCIEIOBATEIBHOCTEH. [TonsiTue ymcnoBOI
M0CJIeI0BAaTENbHOCTH. 3aaHue MOCJIE0BaTEIbHOCTH PEKYpPEHTHON hopMyInoit u (opMyIioii n-ro ujeHa.
Apudmernueckas U reomeTpuyeckas nporpeccur. PopMynabl n- ro uieHa apUPMETHUECKOH W
T€OMETPUYECKON ITPOrPECCUI, CYMMBI IIEPBBIX N YJICHOB.

N300paxeHne wieHOB apu(METHYeCKOM M TNeOMETPUYECKOW MPOrpeccHil TOUYKaMH Ha KOOPAWHATHOM
IJI0CKOCTH. JIMHENHBIN U 9KCIOHEHIMANBHBIN pocT. CII05KHBIE TPOLIEHTHI.

[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA MOAYJIA «AJITEBPA» HA YPOBHE
OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA
JIMYHOCTHBLIE PE3VJIbTATHI

JIMIHOCTHBIC PE3YNIbTAThl OCBOCHUS TIPOTPAMMBI MOIYIIS «AJIredpay XapaKTepU3yIOTCS:

[TaTpuoTHveckoe BOCIUTAHUE!

IMMPOSABJICHUEM HMHTCPECA K IMPOMIJIOMY W HACTOAIICMY pOCCHﬁCKOfI MaTEMAaTUKH, IICHHOCTHBIM
OTHOIICHUEM K JOCTHKCHHSIM POCCHMCKUX MAaT€MaTUKOB M POCCHICKOM MaTeMaTUYECKOW IIKOIBI, K
HUCITOJIB30BAHUIO 3TUX )IOCTI/I)KCHI/Iﬁ B IPYIruX HAayKax U NPUKITATHBIX C(l)ean.

['paxknaHckoe M TyXOBHO-HPaBCTBEHHOE BOCITUTAHHE:

FOTOBHOCTBbIO K BBINIOJHEHUIO OOS3aHHOCTEH TIpaKAaHMHA W peajlu3aluy ero Impas,
MPEJICTAaBJICHHEM O MaTeMaTHYeCKHX OCHOBaX (DYHKIIMOHHPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHHIA,
MPOIIEAYpP TPakIaHCKOTO 001ecTBa (BEIOOPHI, OMPOCH! U TIP.); TOTOBHOCTHIO K OOCYKJIEHUIO dTHUYECKHUX
npo0yieM, CBA3aHHBIX C MPAKTUYECKUM MPHUMEHEHHEM JOCTHKEHHH HayKd, OCO3HAaHHWEM Ba)XHOCTHU
MOpPaJIbHO- OSTHYCCKUX IMPUHIUIIOB B JCATCIBHOCTH YYCHOTO.

DCTeTUYEeCKOe BOCTIUTAHUE:

CIIOCOOHOCTBIO K SMOITMOHATIFHOMY M 3CTETHYECKOMY BOCIPHUSATHIO MATEMAaTHUYECKHX OOBEKTOB,
3a/a4, pelIeHui, pacCcyXIeHU; yMEHUIO BUJIETh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

HCHHOCTI/I HAaY4YHOI'O ITIO3HAHUSA:

OpUEHTAaIlel B JEATeTbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MpPEJICTaBICHHA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHTHS YeJIOBEKa, MPUPOJIHI U OOIIECTBA, MOHUMAaHIUEM MaTeMaTHYeCKOH



HayKl Kak cepbl 4eI0BEYECKOM MAEATENbHOCTH, JTalloB €€ Pa3BUTUS M 3HAUYUMOCTH JJIsl pa3BUTHUS
[UBWIN3ALUY; OBJAJCHHEM S3BIKOM MAaTE€MAaTUKM W MaTEeMaTHYeCKOM KyJNbTypoll Kak CpeacTBOM
MO3HAHUS MHPA; OBJaJI€HUEM IPOCTEHIINMHU HaBbIKAMH HCCIIEOBATENIBCKOM NEATEIbHOCTH.

dusnueckoe  BOCHHTaHUE, (OPMUPOBAHME  KYIBTYphl  3J0pPOBbS W AMOILHOHAIBHOTO
0JIaromoJTyausi:

TOTOBHOCTBIO MPHUMEHSTh MaTeMaTHYeCKHWE 3HAaHHWS B HMHTEPECaX CBOETO 3/I0POBbS, BEICHUS
310poBOro oOpa3a >KM3HM (310pOBO€ IIUTAHUE, COATAaHCUPOBAHHBIA PEXKUM 3aHATHH M OTHbIXA,
perynsipHasi ¢u3uMUecKkas aKTUBHOCTb);  C(OPMHPOBAHHOCTBIO  HaBbIKa peQeKCUH, MPU3HAHUEM
CBOETrO MpaBa Ha OIIMOKY M TAKOIo JKe IpaBa Jpyroro yejoBeka.

DKOJIOrHYeCKOe BOCIUTAHUE!

OpUEHTAlMe Ha INPUMEHEHHE MaTeMaTH4YeCKUX 3HaHMH JUIsl pelleHus 3ajad B 0oO0JIacTH
COXPaHHOCTH OKPYXKAaroIlel Cpeipl, INIAHUPOBAHUS IMOCTYIKOB U OI[CHKH HMX BO3MOXKHBIX MOCIEICTBHMA
IUI OKpYXKarolllel Cpenibl; OCO3HAHUEM IJI00AJIBHOIO XapakKTepa SKOJIOIMYECKUX MpolsieM M myTell ux
pereHus.

JInuHOCTHBIE pe3yibTaThl, O0ECHEUMBAIOIINE AJaNTaLUI0 OOYYaIOUIErocs K H3MEHSIOIINUMCS
YCJIOBUSIM COLIMAJIBHOW U IPUPOJHOU CpPEIbL:

TFOTOBHOCTBIO K JICHCTBMSIM B YCIOBMSAX HEOIPEJEIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAaKTHUYECKYIO NEeSTeIbHOCTh, B TOM YHCIIE YMEHUE YYUTHCA Y APYTHX JIOJCH,
IpUoOpeTaTh B COBMECTHOM J€SATEIbHOCTH HOBBIC 3HAHNUS, HABBIKM M KOMIIETEHIMH U3 OMbITA APYTHX;

HE00X0IMMOCTHIO B (POPMHUPOBAHUY HOBBIX 3HAHUH, B TOM YHCie GOPMYyTUPOBATh UICH, TIOHSATHS,
runoTe3sl 00 OObEKTax M SBJIEHHUSX, B TOM UHCIIE paHee HE H3BECTHBIX, OCO3HABaTh JAE(UIIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOC PA3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHUTYAlMIO, BOCIPUHMMATh CTPECCOBYIO CUTYAlMIO KaK
BbI30B, TPEOYIOLIUI KOHTPMED,

KOPPEKTHPOBATh NMPUHUMAEMBbIE PELICHUs U JeHcTBUSA, (HOPMYIUPOBATh M OLEHUBATh PUCKH U
MOCTIENICTBHS, (HOPMUPOBATH OTIBIT.

METAIIPEJIMETHBIE PE3VJIbTATDI

MertanpeamMeTHble pe3ysbTaThl OCBOEHHUS IpPOrpamMMbl MOIyJs «AjreOpay XapaKTepU3yHOTCs
OBJIAZICHUEM YHUBEPCAJIbHBIMH I103HABATEIbHBIMU JACUCTBUSIMH, YHUBEPCAIbHBIMA KOMMYHHKaTUBHBIMU
JNEUCTBUSAMH U YHUBEPCAJIbHBIMU PETYISATUBHBIMU J1E€HCTBUSMHU.

VHuBepcallbHble — IMO3HABaTeNbHblE JIEHCTBHS  obOecreunBaioT  (popMupoBaHue  0a30BBIX
KOTHUTHUBHBIX IPOLECCOB OOyyaromuxcs (OCBOGHHME METOJOB TIIO3HAHUS OKPYXKAIOIIEro MHpPa;
IPUMEHEHHE JIOTHYECKHX, UCCIIE0BATENIbCKUX ONepaluid, yMeHui paboraTh ¢ HHPpopmaueil).

ba3oBrie mornueckme AeMCTBHUS:

BBISBIISITh M XapaKTE€PHU30BaTh CYIIECTBEHHbIC NMPU3HAKU MATEMaTHUYECKUX OOBEKTOB, MOHATH,
OTHOIIEHUN MEXy TOHATUSAMU;

bopmynupoBaTh OIIpeNEICHUS MOHATUM; yCTaHaBIMBAaThb CYLIECTBEHHBI IPU3HAK
KJIacCU(UKALIMU, OCHOBAHUS /1711 000OIIEHHS U CPAaBHEHMSI, KPUTEPUH ITPOBOAMMOIO aHAJIN3a;

BOCIIPUHUMATh, (opMynupoBaTb U  NpeoOpa3oBbIBATh CYXAEHUS: YTBEpAUTEIbHBIE WU
OTpHULaTeNbHbIE, EAMHUYHBIE, YaCTHBIE U OOIIHE, YCIOBHBIE;

BBISBIISITh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MMPOTUBOpEUnsi B (DakTax, JaHHBIX,
HAONIIOIEHUAX W YTBEPXKACHMSX; TMpeasaratb KPUTEPUM JJIs BBIIBICHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYUH;

JeNaTh BBIBOJABI C MCIOJIb30BAaHUEM 3aKOHOB JIOTHMKH, JEAYKTHBHBIX M HWHIYKTUBHBIX
YMO3AKJIIOUEHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

pa3dbuparh J0Ka3aTelbCTBA MaTeMaTHMYeCKUX YTBEPXKIEHUM (MpsMble U OT MPOTHUBHOIO),
MPOBOJIUTH CAMOCTOSITENIbHO HECJOXKHbBIE J0Ka3aTelbCTBA MAaTeMaTH4eCKUX (DaKTOB,  BBICTPAWBATh
apryMeHTaluI0, IPUBOIUTH PUMEPHI U KOHTPIIPUMEPHI;

000CHOBBIBAaTh COOCTBEHHBIE PACCYK/ICHHS;

BbIOHMpaTh Croco0 pemieHus ydueOHOW 3ajauM (CpaBHHMBATh HECKOJIBKO BAapUAHTOB pEIIEHUS,
BbIOMpATh Hanbosee MOAXOJAIINN C yUETOM CAaMOCTOSTENILHO BbIIETIEHHBIX KPUTEPHUEB).

ba3oBble nccnenoBarenbcKkue 1eUCTBUSA:

MCII0JIb30BaTh BONPOCHI KaK UCCIIEI0BATEIbCKUI MHCTPYMEHT I103HAHUS;

dbopMynupoBaTh  BOMPOCHI, (PUKCUPYIOLUIUE MPOTUBOpEUYHEe, MpoOJeMy, CaMOCTOATEIbHO
yCTaHaBJIMBATh KICKOMOE U IaHHOE, (JOPMUPOBATH TUIIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3HIINIO, MHEHHUE;



MPOBOJUTH TI0 CAaMOCTOSITEIbHO COCTABJICHHOMY IUIaHY HECJIOXHBIN 3KCIIEPHUMEHT, HEeOOJbIIIoe
HCCJICIOBAHNE 10 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTU4YeCKOro OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXIy CO0OI;

CaMOCTOSITENILHO (POPMYyITUPOBaTh O0OOIIEHUS W BBIBOABI IO pe3ylbTaTam MIPOBEJICHHOTO
HaOJIOICHN S, WCCIIC/IOBAHMsSI, OIICHUBATh JIOCTOBEPHOCTh MOJYYCHHBIX PE3YJIbTAaTOB, BHIBOJOB W
000011IeHMIT;

NPOTHO3UPOBATh BO3MOXKHOE DPAa3BUTHE IPOIECCA, a TAaKXKE BBIIBUTATh MPEIIOIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pa6ota ¢ nuadopmanueii:

l. BBIIBIATH HEIOCTATOYHOCTh W M3OBITOYHOCTh MH(OPMAILIUU, JAHHBIX,  HEOOXOIUMBIX IS
peIIeHMSI 3a]1a9H;

2. BEIOMpaTh, aHAIM3UPOBATH, CUCTEMATH3UPOBATH W  HHTEPIPETUPOBATH HHPOPMAIUIO
pa3IMYHBIX BUAOB U POPM NPEIACTABICHUS;

3. BwIOMpaTh (opMy MpeacTaBieHUs HHPOPMAIMU U WLTIOCTPUPOBATH pEIIaeMbIe 3a/adu
CXeMaMH, JHarpaMMaMu, HHOHM rpaduKoil 1 MX KOMOWHAIIUSMHU;

4. OIICHMBATh HAJCKHOCTh WH(MOPMALUU 1O KPUTEPHSM, MPEITOKESHHBIM YUUTENEeM WIIH
cOpPMYIIMPOBaHHBIM CAMOCTOSTEIIHHO.

YHuBepcallbHbIC KOMMYHHKATHBHBIC JIEHCTBUS 00CCIIEUNBAIOT COPMUPOBAHHOCTH COIMATBLHBIX
HABBIKOB 00YYarOIIUXCS.

O6mienwue:

BOCIIPUHUMATh M (DOPMYJIHUPOBATH CYXJICHUS B COOTBETCTBHH C YCIIOBHSMH U ICJISIMU OOIICHHMS,
SICHO, TOYHO, TPaMOTHO BBHIpaXaTh CBOID TOYKY 3PCHHSI B YCTHBIX W IMUCHhMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUS 110 XOJY PEIICHUsS 3aJaud, KOMMEHTHPOBATH IMOJIyYCHHBIH PE3yJIbTarT;

B XoJle¢ OOCYXIEHHUsS 3aJaBaTh BOMIPOCHI IO CYHIECTBY OOCYXJTaeMOH TEMbI, MPOOJIEMEI,
pemaeMoil 3a1a4u, BRICKA3bIBaTh UJCH, HAIICJICHHBIC HA TIOUCK PELICHHUS; COMIOCTABISTh CBOU CYXKICHUS
C CYXIEHHUSMH JPYyrUX YYaCTHUKOB JHajora, OOHAPYKUBATh pa3IMYMe W CXOJCTBO TIO3HIIHA; B
KOPPEKTHOH Gopme HopMyIHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

NPEICTABISITh  PE3YIbTaThl  PEIICHUS 3a/add, OJKCICPUMEHTAa, WCCIEAOBaHUs, IPOCKTa;
CaMOCTOSITENILHO BBIOMpATh (opMaT BBICTYIUICHHMS C Y4YeTOM 3ajay MPE3CHTAllMd M OCOOCHHOCTEH
ayTUTOPHH.

CoTpyIHUYECTBO:
_ TIOHMMAaTh M HCIOJIb30BaTh IMPEUMYIIECTBA KOMaHIHOW M HMHIMBUIYaJbHOM pabOTHl IpHU
pelieHun yueOHBIX MaTeMaTHYeCKHX 3a/ay; MPUHUMATh  Ielb  COBMECTHOH JeSTeNbHOCTH,

IUIAaHUPOBATh OPTaHU3alMI0 COBMECTHOM paloThl, pacHpenenarh BUIbl pabdoT, 10roBapUBaThCs,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 0000IATh MHEHUS! HECKOJIBKUX JIFOACH;

_ y4yacTBOBaThb B TpYyNNOBbIX (opmax paOoTsl (0OCYKIEHHsS, OOMEH MHEHMSIMH, MO3TOBbIE
IITYPMBl M JIp.); BBIIOJHATH CBOIO 4YacTb PabOThl M KOOPAMHUPOBATH CBOM JEUCTBUS C JPYTUMH
YJIeHaMUd KOMAaH[Ibl, OILIGHMBAaTh KayeCTBO CBOET0 BKJIaga B OOLIUI MPOIYKT IO KPUTEPHSIM,
c(OpPMYIHPOBaHHBIM YYaCTHUKAMH B3aUMOAECHCTBHSL.

YHuBepcalibHble PEryIsSTUBHBIE 1EHCTBUS 00eCTIeYNBaAIOT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK
Y )KM3HEHHBIX HAaBBIKOB JINYHOCTH.

Camoopranu3anus:

CaMOCTOSITENIbHO COCTaBIISAITh IUIaH, AJITOPUTM peIIeHUs 3aqaud  (WIKM ero 4acTh), BHIOMpPATh
CHocOo0 pelIeHusi C Y4eTOM HMEIOUINXCS PECypCoB U COOCTBEHHBIX BO3ZMOXKHOCTEH, apryMEeHTHPOBATh
U KOPPEKTUPOBATh BApPHUAHTHI PEIICHUH C y4eTOM HOBOW MH(OpMAIUH.

CaMOKOHTpOIIB:

Brnaners cnocobamMu  caMONpOBEpKHM, CaMOKOHTpPOJIA —Tpoliecca U pe3yibTara  pelieHus
MaTeMaTHYeCKOM 3aJ1a4H;

IPEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BOZHUKHYTh IIPH PEIICHUH 3a/1a4H, BHOCUTh KOPPEKTUBBI
B JIEATENIBHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, HAMJEHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH OCTaBICHHON IIETH U YCIIOBHUSM, OOBICHATH
MIPUYMHBI JTOCTHXKEHUS WM HEJOCTHKEHMSI 11eJId, HaXOAUTh OLIMOKY ,JaBaTh OLEHKY MPUOOPETEHHOMY
OTIBITY.



ITPEAMETHBIE PE3YJIbTATHI
7 kJaace

Yucna u evluucnenun
- BbimonHATe, codetas yCTHble W INHMCbMEHHbIE IPHEMbI, apudmMeTHueckue JeicTBUA C
palMOHAIbHBIMU YHUCIIAMHU.
- HaxoauTe 3HaueHHs] YUCIOBBIX BBIPAKEHUH; MPUMEHATH Pa3sHOOOpa3HbIE CHOCOOBI U TPUEMBI
BBIUMCIICHUS 3HAUCHUH APOOHBIX BBIPAXKEHUH, COIEPKAILUX OOBIKHOBEHHBIE U IECSITUYHbIE IPOOH.
- [lepexoautb OT 0HOW (OPMBI 3aITUCH YHCEN K JIpYroil (mpeodpa3oBhIBaTh NECATUYHYIO APOOh B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JECATUYHYIO IpOOb).
- CpaBHUBaTh M yNOPSNOYMBATH PALMOHAJIBHBIE YHUCIIA.
- OxpyrisaTh 4ucia.

- BBINONMHATE NPUKHUIKY M OLEHKY pe3ysbTara BBIYUCICHUN, OLEHKY 3HAYEHUHW YHCIIOBBIX
BBIPAKCHUI. BBITOJIHATE AEWCTBUS CO CTENIEHSAMH C HATYPAJIbHBIMU [TOKA3aTEIISAMHU.

- [IpuMeHATH NpU3HAKK JEIMMOCTH, Pa3JI0KEHUE HA MHOKUTEIN HATYPAJIbHBIX YHCEIL.

- Pemarp  IpakTUKO-OPUEHTUPOBAHHBIE  3aJa4yM, CBSI3aHHBIE C  OTHOLUEHUEM  BEJIMYHUH,
IIPONOPLUOHAIBHOCTBIO BEJIWYMH, IIPOLICHTAMM; UHTEPIPETUPOBATh pE3ylbTaTbl  PEIICHMsS 3a1ad ¢
y4€TOM OrpaHHUYEHHH, CBI3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.

Anzebpauueckue eviparxcenus

- Hcnonb3oBarthk anredbpanveckyro  TEPMUHOJIOTUIO U CHMBOJUKY, IPUMEHSITH €€ B Ipoliecce
OCBOEHUS y4eOHOT0 MaTepuaa.

- HaxonuTe 3HaueHMst OyKBEHHBIX BBIPAKEHHUH MTPH 33JaHHBIX 3HAUYECHUSIX NIEPEMEHHBIX.

- BoimonusaTe mpeoOpa3oBaHUs LEJIOT0 BBIPAKEHUS B MHOTOUYICH TMPUBEICHHEM IMOJOOHBIX
cllaraéMblX, PaCKpbITUEM CKOOOK.

- BbINONMHATE YMHOKEHUE OJHOWIEHA HA MHOTOWIEH M MHOTOWIEHAa Ha MHOTOWIEH, MPUMEHSTh
(dbopMyIIBI KBaipaTa CyMMBI U KBajjpaTa pa3HOCTH.

- OcCylecTBIATh Pa3ioKeHHE MHOTOYJICHOB HAa MHOXXHTEIH C TIOMOIIBIO BBIHECEHHsSI 32 CKOOKH
00IIIEro MHOKHTEIIS, TPYIITUPOBKU CJIaraeMbIX, MPUMEHEHUST (HOpMyI COKpPAIICHHOTO YMHOXKCHHUS.

- [IpumensaTh mpeoOpazoBaHUsT MHOTOWICHOB [UIS PEUICHHs PAa3IUYHBIX 3aJad U3 MaTeMaTUKH,
CMEXHBIX MTPEIMETOB, U3 PEaTbHON NPAKTUKH.

- Hcnonb3oBaTh CBOWCTBA CTENEHEW C HATypalbHBIMU MOKa3aTeIsIMM Ui IpeoOpa3oBaHUs
BBIPA)KCHU.

Ypasuenus u nepasencmea

- Pewmate sMHElHBIE ypaBHEHMS C OJHOM IIEPEMEHHOM, IPUMEHsAS IIpaBuia Iepexoja OT
HCXOJIHOTO YPAaBHEHUS K PaBHOCUIIBHOMY eMy. [IpoBepsTh, SBIETCSA JM YHUCIO KOPHEM ypaBHEHUSI.

- [TpumensTH rpaduyeckre MeTOIbl IPHU PELICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

- [TonOuparhs mpumepbl Mmap 4MCEN, SBISIOMIUXCS PEUICHHWEM JUHEHHOro YpaBHEHUS C JBYMs
[IEPEMEHHBIMU.

- CrpouTh B KOOPAMHATHOM IUIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHUS C JBYMsS NE€PEMEHHBIMU;
NOJIB3YsICh TpaMKOM, IPUBOIUTH IPUMEPHI PELICHUS YPABHEHUS.

- Pemate cucteMbl JBYX JMHEHHBIX YpPaBHEHMH C JBYMs

[IEPEMEHHBIMH, B TOM UYHUCIIe rpadUuecKu.
- CocTaBiATh U pemarh JUHEWHOE YPaBHEHUE WIM CUCTEMY JIMHEHHBIX YPAaBHEHHMM 10 YCJIOBHIO
3a/1a4u, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4¥ MOJIYYEHHBIA PE3yNbTarT.

Koopounamut u cpagpuxu. @ynkyuu

- N300pakaTh Ha KOOPIAMHATHOM MPSIMOM TOUKH, COOTBETCTBYIOIIHNE 3aJaHHBIM KOOpAMHATAM, JIy4H,
OTpPE3KH, HHTEPBAJIbI; 3aMChIBATH YUCIOBBIE IPOMEXKYTKH Ha alre0pandeckoM si3bIKe.

- OTmeyaTth B KOOPAMHATHOW TUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpIWHATaM; CTPOUTH TpaduKu
TuHEeUHBIX QyHKIMH. CTpouTth rpaduk QyHkuu y =1 x I

- OnwuceBaTh C TOMOIIBIO (YHKIUH H3BECTHBIE 3aBHCHMOCTH MEXIY BEIMYMHAMHU: CKOPOCTH,
BpeMsl, PaCCTOSHUE; 11€Ha, KOJIMYECTBO, CTOMMOCTh; MPOU3BOANUTEIBHOCTh, BpeMs, 00bEM pabOTHI.

- Haxonuts 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMEeHTa.

- [Tonnmate Tpaduueckuii crmoco® mpencTaBieHHWs W aHanu3a WHGOPMAIMU; W3BIEKATh U
MHTEPIPETHPOBaTh MH(POPMAINIO U3 IPa(UKOB PeaIbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

8 ki1acce



Yucna u évluucienus

- Hcnonb30BaTh HavajabHbIE MPECTABICHUS O MHOKECTBE JIEWCTBUTEIBHBIX YUCEI AJIsi CPAaBHEHUS,
OKPYTJICHHS ¥ BBIYUCICHUN;, W300pakaTh NEHCTBUTEIBHBIC YHCIA TOYKAMH Ha KOOPAMHATHOW MPSMOM.
- [TpuMeHATh TOHATHE apU(PMETHUECKOTo KBAJPAaTHOTO KOPHS, HAXOIUTh KBAJpaTHbIE KOPHH,
UCIOJNIB3YSl MPH HEOOXOIMMOCTH KalIbKYJISTOD; BBIOIHATH IPE0Opa30BaHuUs BBIPAXKECHUM, COJEPKAIINX
KBaJpaTHbIE KOPHU, UCTIOJIb3Ysl CBOMCTBA KOPHEH.

- Hcnonp3oBath 3amucu OOJIBIIUX U MaJIbIX YHCEN C TIOMOIIBIO JIECATUYHBIX po0eil U cTemneHen
gucna 10.

Anzedpauueckue eviparxcenus

- [TpuMeHSATh MOHATHE CTETIEHH C LENBIM I10Ka3aTesIeM, BBITOIHATh PeoOpa3oBaHUsl BBIPAKEHHIA,
COJIEPIKAIIMX CTEIICHU C LEJIBIM IIOKA3aTEIIEM.

- BBIMONHATE TOXKIIECTBEHHBIE MPE0OPa30BaHUs PAllMOHATBHBIX BBIPAKEHUH Ha OCHOBE IPaBHII
NEeUCTBUI HajJ MHOIOWICHAMH U aareOpandyecKuMu IpoOsMH.

- PackiagpiBaTh KBaZpaTHBIN TPEXWICH HA MHOYKHATEIIH.

- [TpumeHnsTh mnpeoOpa3oBaHMUs BBIPAKECHUH JJISI  pEIICHUS

Pa3JIMUHbIX 3a/1a4 U3 MAaTCMATHKHU, CMCKHBIX ITPECAMCTOB, 13 peaJIBHOfI IMPAKTHUKHU.

Ypaenenuﬂ U Hepaesencmea
- Pemarsn HHHeﬁHBIe, KBaApAaTHBIC YPAaBHCHUSA W PALMOHAJIBHBIC YPABHCHUSA, CBOAAIINECCA K HUM,
CHUCTCMBI IBYX ypaBHeHI/Iﬁ C ABYMs IICPCMCHHBIMU.

- IIpoBoguTh NpOCTEMIINE HCCIENIOBAaHUS YPAaBHEHHH M CHCTEM YPAaBHEHMM, B TOM YHCIE C
IPUMEHEHHEM TpapUuecKuX NpeACTaBICHUN (yCTaHaBIMBAaTh, MMEET JIM YpaBHEHHE WM CHCTEeMa
YpaBHEHUM pellIeHus], €CIIU UMEET, TO CKOJIBbKO, U TIp.).

- [lepexoauTh OT CIOBECHOH (POPMYTUPOBKU 3a7aul K €¢ anreOpandeckod MOAETH C TOMOIIBIO
COCTaBJICHUSI YPaBHEHHUS WJIM CHCTEMBl YPaBHEHHH, MHTEPIPETUPOBATh B COOTBETCTBHU C KOHTEKCTOM
3a/1a4y IIOJIYYEHHBIN pe3yibTarT.

- IIpuMeHsTh CBOICTBA YMCIIOBBIX HEPABEHCTB [UIsl CPABHEHMs, OLIEHKM; pEIlaTh JIMHEUHbIE
HEPaBEHCTBA C OJHOW MEPEeMEHHOW M MX CHUCTEMBI; J1aBaTh TpaUUeCcKyr0 WIUTIOCTPAIIUI0 MHOXKECTBA
pELIEeHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dyukyuu

- [lonumarh W HCHOJIB30BaTh (PYHKIMOHAIbHBIE MOHSATHS U SI3bIK (TEPMUHBI, CUMBOJIMYECKHE
0003HaYEeHHMS); ONPENEIIATh 3HAaUeHUE (PYHKIMH 110 3HAUYCHHUIO apr'yMEHTa; ONPEesATh CBOMCTBA (DYHKIIH
1o e¢ rpaduky.

- Ctpouts rpaduku 37eMeHTapHbix GyHkimid Bugay =k/X, y =X,

y = x% y = X, W= IxI; onuceiBaTh CBOICTBa 4YMCIOBOI QYHKIIMH IO e TPaduKy.

9 kJ1acc

Yucna u evtuucienusn

- CpaBHUBaTh M yNOPSIOYMBATh pallMOHAIbHBIE U MPPALMOHAJIBHBIEC YHCIIA.

- BBIHOJ'IHSITI) apI/I(i)MeTI/ILICCKI/Ie I[@flCTBI/IfI C paIII/IOHaJ'II)HI)IMI/I qucjiaMu, coucras yCTHI)IG nu
MMHUCbMEHHBIE MPUEMBI, BBITIOIHATH BBIUUCIEHUS ¢ UPPALIMOHATIBHBIMU YHCIAMU.

- HaXOI[I/ITI) 3HAYCHUA CTGHeHefI C LOCJIbIMHU IIOKaA3aTCIIAMU U KOpHCI\/'I; BBIYUCIIATH 3HAYCHUSA
YUCJIOBBIX BBIPAXKEHUM.

- OKpyrisaTh J€WCTBUTENIbHBIE YHCIIA, BBIOJHATh HPUKUIKY pPE3yJbTaTa BBIYUCICHUH, OLIEHKY
YUCJIOBBIX BBIpa)KeHHﬁ.

YPa8H8Hll}l U Hepasencmea

- Pematp nuHeiiHbIE M KBaJpaTHBIE YPAaBHEHUS, ypaBHEHUS, CBOJAIIMEC K HUM,
npocTelime JpoOHO-pallMOHAIbHbBIE YPABHEHHUS.

- Pemarp cucrembl OBYX JMHEHHBIX YpaBHEHUH C JBYyMsl IEPEMEHHBIMM M CHUCTEMBI JBYX

YPaBHEHUH, B KOTOPBIX OHO YPAaBHEHUE HE SABIIAETCS JIMHEWHBIM.

- Pemarp TekcToBBIE 3a/lauM  aNreOpandeckuM CIOCOOOM C MOMOIIbIO COCTABIEHHUS YpaBHEHUS

WIM CUCTEMBI JIBYX YPAaBHEHMH C ABYMs IEPEMEHHBIMHU.

- [IpoBOINTHE MpOCTENIINE HCCIENOBAHHUS YPABHEHWHW W CHCTEM YPABHEHUH, B TOM YHCIE C
NPUMEHEHHEM TpapHUuecKuX NpeACTaBICHUN (yCcTaHaBIMBaTh, HMMEET JIM YpaBHEHME WIH CHCTEMa
YPaBHEHHH pELIeHHUs], €CIIU UIMEET, TO CKOJIBKO, U IIp.).



- Pemrate cucreMbl JMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOIIME KBAIPATHOE
HEPaBEHCTBO; M300pa’kaTh pEIICHHUE CHCTEMbl HEPAaBEHCTB Ha YHCIOBOM TPSMOM, 3amUCHIBAThH
pELIEHHE C ITOMOILBIO CUMBOJIOB.

- Hcnons30BaTh HEpAaBEHCTBA IPU PELICHUH Pa3IUYHBIX 3a7ad.

Dyukyuu

- PacrosuaBadb ¢GbyHKIMM u3ydYeHHbIX BUAOB. [loka3biBaTh cXeMaTHUECKH pACIOJIOKEHHUE Ha
KOOPIMHATHO# MIockocTH rpadukoB Gynkmuii Buma: Y = kx, y = kx + b, y = x¥, y = ax?
+bx+cy=x,y=x,y=1xIB8 3aBucuMocty oT 3HaueHUI KO>PPHUIMEHTOB; OMUCHIBATH CBOHCTBA
hyHKIHA.

- Crpouth M u300pakaThb CXeMaTH4eCKU TpadUKu KBAaAPATHUHBIX (YHKIUH, ONICHIBATh CBOICTBA
KBaJIpaTUUHBIX QYHKIUH MO UX rpadukam.

- Pacnio3naBate KBaapaTWyHylo (QYHKIUIO 10 (opMmyne, HTPUBOAUTH TNPHUMEPHl KBAJAPATUYHBIX
GbyHKIUHI U3 peanbHON KU3HU, PU3UKU, TEOMETPUH.

Apupmemuueckan u zeomempuyeckan npopeccuu

- Pacnio3HaBath  apuMeTHuUeCKyl0 M I€OMETPUYECKYIO IPOIPEeCcCCHM IPHU pasHbIX crocodax
3aJJaHHUs.

- BbINONHATE BBIUMCIEHUS C UCHOJNb30BaHUEM (QOpMYNI N-TO 4YjieHa apupMETUYeCKOH U
F€OMETPUYECKON IIPOrPECCHUM, CYyMMBI IIEPBBIX N YICHOB.

- N300paxaTh 4ieHbl IOCIEI0BATEIBHOCTH TOUKAMHU Ha KOOPIMHATHON IJIOCKOCTH.

Pemars 3aJ1a4H, CBS3aHHBIE  C YHMCJIOBBIMU IIOCJIEOBATEIBHOCTSAMU, B TOM 4YHCIIE
3a/la4d U3 PeabHOM KU3HU (C UCIIOJIb30BAHUEM KaJbKYJATOpPa, LU(PPOBBIX TEXHOJIOTUM).

TEMATHUYECKOE INTAHUPOBAHUE

MOVJIb «AJITEBPA»
7 xaacc (He menee 102 4)
Ne Tema/ OcHoBHoOE XapaKkTepucTHKa OCHOBHBIX BU/I0B DJIeKTPOHHbIE
n/ KosmnuectBo cojiep:KaHue 1Mo AeATeILHOCTH yYeHHKA o0pa3oBaTeJibH
n 4acoB TEMaM ble pecypchl
1 | Yucia u | [lonarue CucreMaTu3npoBaTh W o0oramate 3HaHHS | https://resh.edu.
BBIYMC/IEHUA. PaIroHaIBHOTO 00 OOBIKHOBEHHBIX W JECATHYHBIX JIpo0sx. | ru/subject/16/7/
PanuoHanbHbL € | yycra. CpaBHuBaTh ¥  ymopsjgouuBaTh  apo6wu, | PILI, anre6pa 7
umcna (25 1) Apudmerryeckue npeoOpasoBbiBas  mpH  HeoOxommMocTH | KIACC, ypoku 1-7
EUCTBUA C JICCSTUYHBIE  JIpOOM B OOBIKHOBCHHBIE,
palrOHATbHBIMU OOBIKHOBCHHBIC B JICCSTUYHBIC, B YaCTHOCTH
YKCIIAMHU. B OCCKOHEUYHYIO IECATUIHYIO IPOOB.
CpaBHenue, [MpumensaTs pazHoOOOpa3HbIE CHOCOOBI |
yIOpsIIOYMBaHKE OPUEMbl  BBIYMCICHUS 3HAUCHHUH JPOOHBIX
palMOHATBHBIX BBIPOKEHUH, COJIEpkKalX OOBIKHOBCHHBIC H
yrcen. CreneHb c | AECATHYHBIE  JIPOOU: 3aMEHATh  TpHU
HaTypalbHBIM HEOOXOIUMOCTH JECATUIHYIO Ipo0b
nokazareem. OOBIKHOBEHHOU OOBIKHOBEHHYHO
PemieHne OCHOBHBIX | IECATUYHOH, TPUBOAUTH BBIPAKEHUE K
3amay  Ha JpoOu, | popme, Hamboiee yI00HOH JUISE
MPOLICHTHI W3 | BBIYKMCIICHUH, TpeoOpa3oBbIBaTh JIPOOHKIC
peaNbHOW TPAKTHUKHU. | BBIPAKEHHS Ha YMHOXKCHHE U JICJICHUE
ITpusnaku NECATUYHBIX Ipo0elt K  NMeWCTBHSIM  C
JeTUMOCTH, HEJILIMU YUCIIAMH.
pasnoKeHus Ha | [IpuBomuTh  4HCIOBBIE M OyKBEHHBIC
MHOXKUTEIN npUMepbl  CTENIEHH € HATYPaJbHBIM
HATYpaIbHBIX YUCEN. | TIOKa3aTeleM, 0OBsICHSS 3HAYCHUS
Peanbubie OCHOBaHHMsI CTEIICHU M TOKa3aTess CTEICHH,
3aBUCHUMOCTH. HaXOJMTh 3HAUCHMS CTEleHed BHIa an (a—
[Ipsimast 1 oOparHas | Jito00€  palMOHAIBLHOE  YUCIIO, N = —
MPOTNIOPIIMOHANBHOCT | HATYpallbHOE YUCIIO).
u [ToHrMaTh CMBICH 3amucu OOJBIIMX YHCET
C TOMOIIBIO JICCATHYHBIX  JApobedl W



https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/

creneHeii umcma 10,
pEATbHBIX CUTYaIHsIX.
[MpumensTs MIPU3HAKU JICIIAMOCTH,
pa3joXKeHUsT Ha MHOXXUTEIN HaTYPaJIbHBIX
YHCell.

Pemarp 3agaun  Ha 4YacTH, TIPOIICHTHI,
MPOTMOPIIUK,  HAa  HAXOXJICHUE  Jpoom
(IporieHTa) OT BEJIMYHMHBI M BEIMYHUHEI TIO €¢
Ipobu  (mpoueHTy), Apodu  (TIpoIeHTa),
KOTOPBI COCTaBISET OJHA BEJIMYMHA OT
npyroit. [lpuBoguTs, pa3duparh, OLEHUBATH
pasiuuHBIE pEIIeHHs, 3alliCH  PEIIeHui
TEKCTOBBIX 3a]1a4.

Pacnio3naBath M OOBSACHATH, OMMPAsCh Ha
OTIpeIeTICHHs], TIPSIMO TPOTIOPIMOHAIFHBIE H
00paTHO TPOMOPIMOHAIBHBIE 3aBHCHMOCTH
MEXIy BEIMYMHAMH, TPUBOJIUTH MPUMEPHI
3THX 3aBHCUMOCTEH M3 PeaJbHOr0 MHpa, U3
JIPYTHX Y4eOHBIX TPEIMETOB.

Pemarh mpakTHKO-OPUECHTUPOBAHHBIC 3aJIa4H
Ha JApoOH, MPOLICHTHI, MPIMYI M OOpaTHYIO
MPOMIOPITUOHATBHOCTH, TPOHOPITHH

IIPpUMEHAT HUX B

Anaredpanyecku | bykBeHHBIE OBnanets anrebpandeckoil TepMuHONIOTHEN 1 | https://resh.ed
€ BbIpaKeHusl BBIpDOKCHHSI. | CUMBOJHUKOH, MPUMEHATH €€ B mpolecce | u.ru/subject/16
(274) IlepemenHEI€. OCBOCGHUS y4eOHOTO MaTepuraia. 17/ P3II,
Honmyctumelie Haxonuth 3HaueHwst OyKBEHHBIX BBIPAXKEHHHA aiare6pa 7
3HAYEHUS TIPY 33/IaHHBIX 3HAYEHUAX OyKB; BBINOJNHATB | KJacC,  yPOKH
MePEeMEHHBIX. BBIYUCIICHUS TI0 GOpMYJIaMm. 13-25
DopMyIIbL. Brinonusats peoOpa3oBaHuUs LIETIOro
[IpeobpazoBanue BBIp@XXEHHSI B MHOTOUYJIEH IpUBEICHHEM
OYKBEHHBIX MOJOOHBIX  CJIaraeMbIX, PpacKpBITUEM
BEIpaXCHHIA, CKOOOK.
pPackpbITHEe CKOOOK Y | BEIIONHATE yMHOXKEHHWE OJHOYIEHa Ha
MIpUBeICHNE MHOTOWIEH M MHOTOYJIEHa Ha MHOTOYJIEH,
MOT00HBIX MPUMEHATh (GOPMYIBI KBaJpara CYMMBI H
ClIaraeMpIX. KBaJIpaTa pa3HoOCTH.
CgoiicTtBa ctenienn ¢ | OcyIecTBIATh pa3ioKEHHE MHOTOWICHOB Ha
HaTypaJIbHbIM MHOXHTENN IIyTeM BBIHECEHHUsI 3a CKOOKH
MTOKa3aTeNeM. 00IIero MHOXUTEIS, PUMEHEHHUS (HOPMYITBI
MHOTO04JIEeHBI. Pa3HOCTH KBaJpaToOB, (JOPMYIJI COKpPAIIEHHOTO
Crnoxenue, yMHOXKeHHsI. [IpuMeHsTh TpeoOpazoBaHue
BBIYHUTAHUE, MHOTOWICHOB JIISl PEIIeHUs Pa3InIHBIX
YMHOXXEHHE | 337]a4 U3 MaTeMaTHUKH, CMEXKHBIX MPEIMETOB,
MHOTOYJICHOB. U3 peabHON MPAaKTHUKH.
DopMyIibl 3HaKOMUTBCS ~ C  HCTOpUEH  pPa3BUTHA
COKPAITIEHHOT O MaTeMaTHKH
YMHOXEHHS.
Pasnoxenue
MHOTOYJIEHOB Ha
MHOKHUTENN
YpaBHennus u YpaBHeHue, npaBuia | Pemate nuHElHOEe ypaBHeHME C OJHOM | https://resh.edu.
HEepaBEeHCTBA peodpa3oBaHs HepEMEHHOM, MPUMEHss NpaBuia repexona | ru/subject/16/7/
(20 g) ypaBHEHUS, OT MCXOJIHOTO ypaBHeHHs K paBHocwibHOMy | PIIIL anre6pa 7
PaBHOCHIIFHOCTD eMy Gomee mpocroro BHma. IIpoBepsith, | K/TACC, ypoKu 42-
YpaBHEHUH. SBIIIETCS. JIM KOHKPETHOE YHCIO KOPHEM 51
JIuneitnoe YpPaBHECHHUSL.
ypaBHeHue ¢ oxHoii | IloxOupats MIpUMEpPBI nap qHCed,
MepEMEHHOH, SIBIISTFOILINX CST peueHneM JIMHENHOT O
pelleHne JUHEWHBIX | ypaBHEHHS ¢ ABYMS NepeMeHHbIMU. CTpOUTH
YpaBHEHUII. B KOOPAMHATHOM  IUIOCKOCTH  Tpaduk
Pemenue 3agau c | JUHEWHOrO YpaBHEHUS c JIBYMSI
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TIOMOIIIBIO
YpaBHEHUH.
JInnetiHoe
ypaBHEHHE C ABYMs
MEepEeMEHHBIMU U €T0
rpapuk.  Cucrema
JBYX JIMHEUHBIX
YpaBHEHUH € JOBYyMS
MepEeMEHHBIMHU.
Pemenue CHUCTEM
YpaBHEHUI
crocobom
IOJICTAHOBKH H
CITOCOOOM CIIOKEHHUS

HIEpEMEHHBIMUY; HOJIb3YACh rpadukom,
IPUBOJUTH IPUMEPHI PELIEHNUS ypaBHEHUS.
Haxogute  pemieHnMe  CHUCTEMBI  JIBYX
JIMHEWHBIX ypaBHEHUI c JIBYMS
NEPEMEHHBIMU.

CocTaBnaTe M pemare ypaBHEHUE WIH
CUCTEMY YpPaBHEHUH IO YCIOBHIO 3ajiayH,
UHTEPIPETUPOBaTh B  COOTBETICTBHH  C
KOHTEKCTOM 3a/1a41 IIOIy4EHHbII pe3yibTaT.

4 | Koopaunarel u | Koopamrara Toukm | M300pakath Ha KOOpAWHATHOW mpsiMo# | https://resh.edu.
rpauku. Ha OpsIMOM. | TOYKH, COOTBETCTBYIOLLIHE 3amaHHBIM | Iu/subject/16/7/
®ynxnun (244) | Ynciossie KOOpAMHATaM, Jy4M, OTpe3ku, uHTeppajsl, | PIII, anre6pa 7

MPOMEKYTKH. 3alUCHIBATh UX Ha anreOpanveckoM si3bIKe. KJ1acc, ypoku
Paccrosnue wmexny | OTMedaTs B KOOPIMHATHOMN MIIOCKOCTH TOYKH 1112
JIBYMS TOYKaMH | M0  3aJaHHBIM  KOOpAWHATAaM; CTPOUTh
KOOPJHMHATHOMN rpadMKi HECIOKHBIX ~ 3aBUCHMOCTEH,
MPSIMOH. 3aJaHHbIX (opMydamMu, B TOM dHCIE C
[IpsmoyromeHas MTOMOTIIBIO IIU(PPOBBIX TaOOPATOPHIA.
cucremMa KoopauHat | [IpuMeHsTb, u3y4artb MpenMyIIecTBa,
Ha TUIOCKOCTH. WHTEPIPEeTHpOBaTh Tpapudeckuid  Ccrocod
[Ipumepsr rpadukoB, | mpeACTaBIeHUS W aHATW3a Pa3sHOOOpa3HON
3aJJaHHBIX YKU3HEHHOW MH(OPMAIIHH.
¢dopmynamu. YUrenne | OcBanBath TOHSATHE (YHKLIWH, OBIAJCBAThH
rpaduKOB peaNbHBIX | (YHKIMOHAIBHON TEPMHHOIIOTHEH.
3aBUCHMOCTEH. PacnioznaBarp nuHeliHyt0 QyHKIHMIO y = kx +
[onstne QyHKOUK. | b, OMUCHIBATH €€ CBOIMCTBA B 3aBUCUMOCTH OT
I'padbuk  PyHkumu. | 3HaveHnit Ko3pdumrentos k u b.
CpoiictBa ¢ynkuuid. | Ctpouts rpaduku JuHEHHON (yHKIMH,
Jluneiinas ¢yakmmny = Ix L.

¢byHKUuS. Hcnonb3oBath LUGPOBBIE Ppecypchl  Uis
[TocTpoenne nocTpoeHus rpadhukoB QyHKIMN U U3ydeHHS
rpaduka JMHEWHOU | MX CBOUCTB. [IpHBOANTH PUMEPHI JTHMHEHHBIX
¢ynkumu.  [paduk | 3aBECMMOCTEl B pealbHBIX Iporeccax |
byaxmm y =1x 1 SIBIICHUSIX

5 | [loBTopenue u | IloBTOpEeHME BreibupaTh, IpuMeEHSATh OIGHMBATH CTOCOOBI | https://resh.ed
0000meHne (6 | OCHOBHBIX TOHSATHUN | CPAaBHEHMUS quCell, BRIYHCICHHUH, | u.ru/subject/16
q) U METOIOB Kypca 7 | mpeoOpa3’oBaHMH  BBIDOKEHMH,  pemenus | /7/ P31,

Kilacca, 0O0OOIIeHNE | YpaBHEHHH. anre6pa 7
3HAHUMN OcCymIecTBIATh CAaMOKOHTPOJIb KJ1acc, ypok 51

BBITIOJTHSIEMBIX JICHCTBUH H CaMONPOBEPKY

pesyibTaTa BBIYHCICHHUH, NpeoOpa3oBaHMH,

MTOCTPOEHUH.

Pemiats 3amaum U3  pealibHOM  KHU3HH,

NPUMEHATh MaTeMaTU4ecKue 3HaHuS JUIs

pelmieHus 3aJa4 M3 JOPYTUX IPEeIMETOB.

Pemrath TekCTOBBIE 3a/auM, CpaBHUBATD,

BBEIOMPATH CITOCOOBI PENICHIS 3a0a9u

8 kiacc (ue menee 102 yaca)

Ne Tema/ OcHoBHoe XapakTepucTHKA OCHOBHBIX BH0B DJIeKTPOHHbIE

n/m | KoauuyectBo coJep:KaHue Mo JAeATeJHbHOCTH YUeHHKA o0pa3oBaTeJbH

4acoB TeMaM ble pecypchl

1 UYUncna n Keanpatubiii kopensb | @opMynupoBath onpejesieHue KBaapatHoro | https://resh.edu
BBIYUCJICHUS. 3 uucia. IloHATHE | KOPHS M3 YHCIA, apudmerndeckoro | .ru/subject/16/
KBagpaTtHbie 00 MppanuoHaibsHOM | KBajgpaTHOro KopHs. IIpumensars onepauuto | 8/ PIIII,

KopHu (15 4) uncie. JIeCATUYHBIE | M3BJICYEHHsT KBAJIPATHOTO KOPHSA W3 YHCIA, | ajre6pa 8 Kiac,
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TIPUOITKEHUS
HppaliOHaIbHBIX
YHUCEIL.
[elicTBUTENBHBIC
gucma.  CpaBHeHHE
JNIEUCTBUTENBHBIX
YHUCEL.
ApubmMernuecknii

HCIIONb3Ys npu HE00XOUMOCTH
Kanmpkynarop.  OueHWBaTh  KBajpaTHBIE
KOpPHM LENbIMUA YHCIAMU W JECATHYHBIMH
npo0simu. CpaBHHMBATH W YIOPSIOYHUBATH
palroOHalbHBIE U HPpPALMOHAIbHBIE YHUCIA,
3allUCaHHbIE C TOMOLIBKD  KBaJpaTHBIX
kopHeil. MccienoBaTh ypaBHeHHME X° = @,
HaxOJUTh TOYHBIE W MPHUOIMKEHHBIE KOPHH

ypoku 16-26

KBaJIpaTHbI KOpPEHb. | IpU  a > 0. MHccnemoBath cBoOMCTBa
VpaBHEHWE BUJAa X’ | KBAJPATHBIX KOPHEW, MPOBOAS  YMCIIOBBIE
= a.  CpoiicTBa | 9KCIIEPUMEHTHI c WCTIOJIb30BaHIEM
apuPpMETHICCKUX KanmpKynaTopa (KoMmmbioTepa). Jloka3siBaTh
KBaJpaTHBIX KOpHEW. | cBOiicTBa  apr(PMETHYECKHX  KBaJIpaTHBIX
[IpeobpazoBanue KOpHEH; IPUMEHATh UX AJS peoOpa3oBaHus
YHCITOBBIX BEIp@XEHUH. BHIMONMHATE mpeoOpa3oBaHus
BBIpQ)KEHU, BBIp@KECHUM,  colepxalux  KBaJpaTHbIC
coJieprKaIInx KOpHU.  BplpakaTb  mepeMeHHBIE U3
KBaJIpaTHBIE KOPHU TEOMETPHYECKUX U (U3NYIECKHUX (HOPMYIL
Brruucnsate 3HAUYEHUS BBIPKECHUM,
coJiep KalIuX KBaJpaTHEIC KOpHH,
HCTIONB3YS npu HEOOXOTUMOCTH
KanmpKynaTop.  Vcmomp3oBaTh B Xo0ze
peleHus 3a7a4y JIIEMEHTapHBIC
MpeCcTaBIIeHus, CBSI3aHHBI c
MpUOIKEHHBIMA ~ 3HAYSHHWSMH  BEJTMYHH.
3HAKOMUTBCA €  UCTOpUEH  pa3BUTUS
MaTeMaTHKH
Yucaa n Crenenp c¢ uensiM | PopMyIupoBaTh ONPEIECIICHUE CTENEHH C
BBIYUCJICHUS. roxKasareJieM. uenbiM nokaszateneM. IlpencraBnsaTe 3anuck | https://resh.edu
Crenenn ¢ CranjapTHas 3anuch | OOJBIIMX M MaJIbIX YUCEN B CTaHAAPTHOM | .ru/subject/16/
neJbIM qucia. Pasmeprr | Buge. CpaBHMBaTh 4YMCIa M BEIUYMHEL | 8/ PIIII,
nokasareJjieM 00BEKTOB 3anucaHHble ¢ ucnonb3oBanneM crenenu 10. | anre6pa 8 kiacc,
(7 9) OKpYy’Karomero Mupa | Mcronb3oBarth 3anuch 4ucesl B CTAHIAPTHOM | ypoku 45-51
(oT  anmeMeHTapHBIX | BHIE A BHIPAKEHHUS Pa3MEpOB OOBEKTOB,
YaCTHIT IO | UTMTETHHOCTH TIPOIIECCOB B OKPYXKAFOIIEM
KOCMHYECKHX mupe. DopMynupoBaTh, 3alHCHIBATH B
00BEKTOB), CHUMBOJIMYECKO (hopMe U WILTIOCTPHPOBATH
JUTATEBHOCTH MpUMepaMH CBOWCTBA CTEIIEHH C IEIBIM
IIPOLIECCOB B | nmokaszareneM. IIpuMeHsATh CBOICTBA CTENECHU
OKpYJKaroleM Mupe. | JUis npeoOpa3oBaHUs BBIpa)KEHUIA,
CBoIiCTBa CTEIEHU C | COAEpIKAITUX CTETIeHU c EJTBIM
LIEJTBIM TIOKa3aTeNieM | MoKas3areineM. BBIMONHATh  EHCTBUS  C
YucjIaMy, 3allMCaHHBIMH B  CTaHJapTHOM
Bujie (YMHOXKEHUE, JeJCHUE, BO3BElICHHE B
CTETICHB)
Adareopanveck | KBagpartHsrit Pacnio3sHaBaTh KBaZpaTHBIA TpexuieH, | https://resh.edu.ru
He BbIPaKeHHs] | TPEXUJICH. yCTaHaBIMBaTh  BO3MOXKHOCTH  ero | /subject/16/8/
KBanpatHnblii Paznoxenue pa3noxeHus Ha MHOoxuTenu. | PO, anredpa 8
TpéxujieH KBaJpaTHOTO PacknanpiBaTh Ha MHOXHUTENN | Ki1acc, ypoku 27-
(59) TpexdiaeHa Ha | KBaApaTHBIA Tpex4JieH c|34
MHOKHUTEITH HEOTPULIATEIbHBIM  JUCKPUMHHAHTOM,
IIpeobOpazoBanue npobsimu. IlpumensTh mpeoOpa3zoBaHUs
BBIPpAKEHUH, BBIPAXKEHUN  JUlsl  peleHus  3ajad.
conepxkamy | Beipaxkars mnepeMeHHble W3 (HOpPMYI
X anreOpanyeckue | (GpU3HUECKUX, reOMETPUYECKHUX,
Jipoon OITUCHIBAIONINUX OBITOBBIC CHUTYAIHH)
YpaBHeHusiu KsagpaTHoe PacniosnaBate  KBazpaTHele  ypaBHeHws. | https://resh.edu.ru
HEPaBEHCTBA. | YpPaBHCHUEC. 3anuceiBaTh  (OpPMyITy KopHeit | /subject/16/8/
KBanparthsl e Henonnoe KBaJpPaTHOIO YPAaBHECHHUS; pewats | POII, anrebpa 8
ypaBHenusi(15 KBaJpaTHOE | KBaJApaTHblE YpaBHEHUS - TIOJIHBIE U | KJIacc, ypoku 27-
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q) YpaBHEHHUE. HETIOJIHBIE. [IpoBonuth npocteimue | 34

dopmyna KopHe# | ucciaeqoBaHUA

KBaJPaTHOTO KBanpatnbix YpaBHEHUH. Pemats

YpaBHCHUS ypaBHEHUS, CBOZSIIUECS K KBaIpaTHBIM, C

Teopema  Bwmera. | moMompio  TIPeoOpa3oBaHU W 3aMEHOM

Pemenune nepemeHHoi. HaOnromate u aHaIM3UPOBATH

YpaBHEHUH, CBSI3b MEXAY KOPHIMU U KO3 PUIMEHTAMHU

CBOJISAIIIAXCS K | KBagpaTHOTO YypaBHeHHS. DopMymupoBaTh

KBaJIPaTHBIM. Teopemy Buera, a Takke 00paTHYIO TEOpeEMY,

IIpocreiimue NPUMEHATh  3TH TEOPEMBI JUIsl pEIIeHHUs

IpoOHO- 3a/ad. Pemarp TEKCTOBBIE 3a1a4n

panoHaILHBIC anreOpamdecKuM CIIOCOOOM: TEPEXOIUTh OT

YpaBHEHMUS. CIIOBECHOI (DOpMYJIHMPOBKH YCIOBHS 3aJaud

Pemenue K anreOpanvecKon MOJIENH yTeM

TEKCTOBBIX 3a/a4 C | COCTaBJICHHA ypaBHEHUS; pemars

ITOMOIIBFO COCTaBIICHHOE YpaBHEHHUE;

KBaJpaTHBIX HMHTEPIIPETUPOBATDH PE3YbTAT.

ypaBHEHUM 3HAKOMHUTHCS C UCTOPUEH Pa3BUTHUS alnreOphl
YpaBHenus u JInneitnoe Pacno3naBaTe nMHEWHBIE  ypaBHEHUS C
HEpPaBeHCTBA. | YpaBHCHUE C IByMs | AByMs nepeMeHHbiMU. Crpouth rpaduku | hitps://resh.edu.ru
CucreMbl MEPEMEHHBIMU, €0 | JUHEHHBIX ypaBHEHHH, B ToMm umcne | /subject/16/9/
ypaBuenuii (13 | rpaduk, mnpumepsl | ucnons3ys mudpossie pecypcbl. Pazmmuats | POILI, anredpa 9
4) pelleHnsl ypaBHEHHAN napajyieibHble U IEpeceKarollIuecs | Kiacc, ypoku 23-

B OCIBIX YHCIaX.

npsAMblE TI0 HX YypaBHeHusM. Pemats

30

Pewenue CHUCTEM | CUCTEMBbl JBYX JIMHEHHBIX YpaBHEHUU C

IBYX JUHEWHBIX | AByMs IEPEMEHHBIMH IIOACTAaHOBKOW U

YpPaBHEHHU C JBYMs | CIOXEHUEM. Peliath MpoCTEWIlne CUCTEMBI,

MIEPEeMEHHBIM | B KOTOPBIX OJHO W3  YpaBHEHMH  He

. IIpumepsl | sBsieTcst JIMHEHHBIM. [IpuBoauts

pelieHus CHCTEM | rpad)MUecKyl0 HWHTEPIPETAHUI0  PEICHHS

HEJTMHEHHBIX YpaBHEHUS C IBYMsI IEPEMEHHBIMH U CHCTEM

YpaBHEHUH € ABYMs | ypaBHEHHH C ABYMs NepeMEHHbIMU. PemaTth

[IEPEMEHHBIMH. TEKCTOBBIC 3aa4H are0panyecKum

I'paduueckas croco6oM

MHTEpIIpeTanus

YpaBHEHHUsI C JAByMs

MepeMEeHHBIMU u

CUCTEM YpaBHEHUH C

JIBYMS

TI€pEeMEHHBIMH.

Pemenne TEKCTOBBIX

33Ja4 C IOMOUIBIO

CUCTEM ypaBHEHUI
YpasHenusi u | Yucnossie DOpMYITHPOBATH CBOWCTBa  4HCIOBBIX | https://resh.edu.ru
HEepaBeHCTBA. | HEPAaBEHCTBA M HX | HEPABEHCTB, WIUIIOCTPHpOBaTh WX  Ha | /subject/16/8/
Cucremsl CBOICTBA. KOOPAUHATHOMN MIPSIMOH, nokaspiBath | POI, anrebpa 8
HepaBeHCTB HepasenctBo ¢ | anreOpanyecKH. KJ1acc, ypoku 35-
(12 ) onHOM mepeMeH-HOMH. | [IpuMeHsITH CBoiicTBa HepaBeHCTB B xoxe | 44

JIuneiinbie pemieHns  3amad.  Pemats — JMHEWHBIE

HEPAaBEHCTBA C | HepaBEHCTBA C  OJHOM  TIEPEMEHHOM,

ONTHOM TIEPEeMEHHOH | n300pakaThb pEIIeHHe HEepaBeHCTBa Ha

W WX  peLIEHHWE. | YUCIOBOM  mpsMoi. Pemars  cucreMsl

Cucrembl JIMHEHHBIX | TUHEMHBIX HEPABEHCTB, n3o0paxarpb

HEPABEHCTB C OJHOM
MEpEMEHHON M UX
peuieHue.
Uzo0paxenne
peuieHuss JIMHEWHOT O
HEpPaBeHCTBA M HX
CHCTEM Ha YHCIOBOH
NpAMON

pEUIEHUE CUCTEMBI HEPABEHCTB HA YMCIOBOM
psAMOI



https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/8/
https://resh.edu.ru/subject/16/8/

7 DOYyHKINH. IMonsiTne HUcnonb3oBaTh ¢yuknponaneHyo | https://resh.edu.ru
OcHOBHBIE bysKIIHH. TEPMHUHOJIOTHIO M CHUMBOJIMKY. Bbrumcists | /subject/16/8/
nousatus (54) Oo6macts 3HaueHus: (QyHKUMH, 3agaHHBIX (opmynamu | POIII,

omnpenereHus u | (mpu HEOOXOJUMOCTH WCTIONB30BaTh | anredpa 8 kiacc,
MHO>ECTBO KaIIBKYJIATOP); COCTaBJISITh TabmuIE! | ypok 1
3HAYECHUU 3Ha4YeHUH QyHKIHH.

pyskuHU.

Cnoco06bl 3azaHus

pyHKIINUH.

8 DOyHKIUMH. I'pagpuk  ynkuuu. | Ctpourh 1o Toukam rpaduku (yHKWH. | https://resh.edu
YucaoBbie CpoiictBa (yHkIum, | OnuceiBaTh CBOMCTBAa (PyHKIIMU Ha OCHOBE e¢ | .ru/subject/16/
dyunkuumn (9) WX OoTOoOpakeHHe Ha | TpaUIecKoTro npencrasiaenus. | 8/ PAIII,

rpapuke. Yrtenue u | Mcnonb3oBaTh (GyHKIMOHANBHYIO | anre6pa 8 Kiacc,
MOCTPOCHUE TEPMHUHOJIOTHIO U cuMBONMKY. Hccnenosars | ypoku 2-6
rpadukoB (QyHKIWH. | TPUMEPHI rpaduKoB, OTPaKaIOIINX
IIpumepsr TpadukoB | peanpHble mpouecchl U siBneHus. [IpuBoanTs
¢$yHKUUH, OpUMEpbl  TPOLIECCOB U SIBICHUH ¢
OTpaXKAFOIIUX 3aJaHHBIMH  CcBoiicTBamH. lcmonb3oBathb
peanbHble MPOLECCH. | KOMIIBIOTEPHBIE IPOrPaMMBI U1 HOCTPOCHUS
OyHKLUY, rpaduKoB QYHKIUA 1 U3YUCHHUSI UX CBOMCTB.
OTHCHIBAOIILE Haxonuts ¢ momompio rpaduka QyHKIMN
OpSAMYI0 M OOpaTHYIO | 3HAaYCHHE OJHOW M3 pPaccMaTpHBaEMBbIX
OpPONOPLUUOHANIBHBIE | BEJIMYMH 1O  3HA4YeHHUIO Apyrod. B
3aBHCUMOCTH, WX | HECTIOXKHBIX CIIydasX BbIpakaTh (HopMysoi
rpadukH. 3aBUCUMOCTD MEXIy BEITMYHHAMH.
l'umepboura. OnuceiBaTh XapakTep HU3MEHEHHsI OIHOHU
I'paduk pyHKOUU | BETUYUHBI B 3aBUCUMOCTH OT H3MEHEHHUS
y = X?. ®yHKUUM | Apyroil. PacrmosHaBaTh BHIbI H3y4aeMbIX
y=x?y=x3y=|dyakuui. IlokasbBaTh  CXEMAaTHYECKH
X, ¥ = I x I;| nomoxeHnue Ha KOOPAMHATHON IUIOCKOCTH
rpaguaeckoe rpa¢ukoB GyHKIWH BHA:
peuieHne y=X2,y=X3,yY =X, Y = Ixl. Uctonp30BaTh
ypaBHEHUH H | pyHKIMOHANBHO-TpaduIecKre
cucTeM MpeACTaBiIeHUus] s pemieHuss  “
ypaBHEHUH HCCIICIOBAaHNUSl ~ YpaBHEHHMH W CUCTEM
ypaBHeHul. [IpuMeHsTs mudpoBbie pecypesl
JUIsL TIOCTPOSHHS TpaHKOB PYHKIHIH

9 IMosTopenne u | [ToBTOpeHue Br1Oupats, MpUMEHATh, OlIEHHBATh crocoOrr | https://resh.edu.ru
00001eHne OCHOBHBIX TTOHSITHH | CPaBHEHHUS qucell, BEIYHCIICHMH, | /Subject/16/8/

(6 1) u METOAOB | mpeoOpa3oBaHuii  BeIpaxkeHuH, pewmenus | POILI, anrebpa 8
KypcoB 7 wu 8 | ypaBHCHHUH. OcyuiecTBiATh | Kiacc, ypoKH
KJIACCOB, CaMOKOHTPOJIb BeITIoNHAEMEBIX | 6,44,30,44,34,51,
0000mIeHne NEHCTBHII W CaMOIIPOBEpPKy pe3yibTara | 26
3HaHUU BBIYHCJICHH, TIPe00pa30BaHUl, IIOCTPOCHHIA.

Pemrate 3amaum W3 peanbHOH  KHU3HH,
MPUMEHATh MaTeMaTHYeCKHe 3HAHMS JUIs
peumieHus 3amad W3 JOPYTUX MPEIMETOB.
Pemrate TekcTOBBIE 3ajauM, CpaBHUBATS,
BbIOMpATh CIIOCOOBI PEHICHHs 3aJa41

9 kaacc (102 4)

Ne Tema/ OcHoBHOE XapakTepuCTHKA OCHOBHBIX BUI0B DJIeKTPOHHBIE

n/m | KoauuectBo cojiep:KaHue MO JeATeTbHOCTH YUeHHKA o0pa3oBaTesibH

4acoB TeMaMm ble pecypchl

1 Yucaa u | PaunonanbHble Pa3BuBath mpexacTaBieHUs O uuchax: ot | https://resh.edu.ru
BbIYMCJIEHMSI. qucia, MHOXKECTBa  HATypalbHBIX  ymcen  Jo | /subject/16/9/
JleiicTBUTENIbLH | UppalMOHAIbHBIE MHOKECTBa JIEUCTBUTENBHBIX gucen. | POII,
ple yncaa (9 4) | uncna, KoHeuHble U | O3HAKOMHUTHCS c BO3MOXKHOCTBIO | anredpa 9 kiacce,

0OeCKOHEYHbIE MIpeICTaBIECHUs JEMCTBUTENBHOTO YnCia Kak | ypoku 3,9,10
JECSATHYHBIC ApPOOHU. | OECKOHEUHOM JIECATUIHOMN Jpoou,
MHOXecTBO IPUMEHITh  JECSITUYHbIE  NPUOIMKCHUS
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NEUCTBUTEILHBIX
YHCell;
JEHCTBUTEILHEIC
Yypcia
OeCKOHEUHbIE
JeCATUYHBIC JIPOOH.

Kak

panOHANTBHBIX M HPPAITHOHATBHBIX YHCEIL.

M3obpakathb JIEUCTBUTEIbHbIE yucna
TOYKAMH KOOPJIMHATHOU PSMOii.
3anuceiBaTh, CPAaBHUBATh U YMOPSAOYUBATH
JICHCTBUTEIIBHEIC qHCa. BremonHsTs,
coueras YCTHBbIE U NHCHbMEHHBIC MPHUEMBI,

B3aumno apupMeTHIeCKHe nercTBud c

OJTHO3HAYHOE palOHAIBHBIMU YHUCIIAMU; HaXOAWTh

COOTBETCTBHE MEXKIy | 3HAUEHUsI CTEIICHEH C IEIBIMH MTOKa3aTeNsIMH

MHOKECTBOM 1 KOpHEH; BBIYUCIATH 3HAUYEHUSA YHCIOBBIX

JIEUCTBUTEIBHBIX BelpakeHui. [lomyuuTs mnpenacraBiaeHUE O

qrcen U | 3HAUYUMOCTH  JIEHCTBUTEIBHBIX 4YHCET B

MHOKECTBOM TOYEK | MPAKTUYECKOM  JESITETbHOCTH  YeJOBEKa.

KOOPJMHATHOM AHanu3upoBaTb M JIeNaTh BBIBOJBI O

npsMoil. CpaBHEHHE | TOUHOCTH NPUOIKEHUS [EHCTBUTEIHHOTO

JNEHCTBUTENBHBIX YHCIIa IIPY PEUICHUH 3a]ad.

qHced, Oxpyryath JIeCTBUTEIbHBIE qicna,

apupmeTHIecKue BBITIOTHATB MPUKUIKY pe3ynbpTaTta

JeHCTBHS C | BEIYUCIICHUH, OLICHKY 3HAYCHHH YHCIIOBBIX

JNIEVCTBUTEIbHBIMU BBIPayKECHHUII.

YHCIIaMU. 3HaKOMUTBCS €  HCTOpUEH  pa3BUTHUSA

[TpubnmxenHoe MaTeMaTHKU

3HaYeHHE BEIUYHUHBI,

TOYHOCTb

MIPUOIKEHUSI.

OkpyrieHue 4wucedn.

IIpuknunka U oueHka

pe3yNIbTaToB

BBIYMCIICHUN
YpaBuenuss u | Jluneiinoe OcBauBarh, 3allOMHHAaTh M OpPUMEHATH | hitps://resh.edu.ru
HEpPaBEHCTBA. ypaBHeHue. Pemenne | rpadudyeckue  Metoasl  mpu  pemrenum | /subject/16/9/
YpaBHeHuss ¢ | ypaBHEHU], YpaBHEHHH, HEpaBeHCTB M uX cucteMm. | POIII,
OHOW CBOJALINXCS K | PacmoznaBatp uensie u 1poOHbIe ypaBHEHHA. | anreOpa 9 kiacc,
NepeMeHHOU JINHEHHBIM. Pewats JINHENHBIE 51 KBaJpaTHbIE | YPOKU
(14 g) KBanpatnoe ypaBHEHUS, YpaBHEHHs, cBojsAmuMecs K HuM, | 16,18,21,23,30,3

YpaBHEHHUE. pocTeimme IpoOHO-paloHaIbHbIE | 5

Pemenue YpaBHEHHUS.

ypaBHEHUH, [Ipemmarate BO3MOXKHBIE CIIOCOOBI PEIICHUS

CBOJALINXCS K | TEKCTOBBIX 3aJad, OOCYXIaTh MX W peIIaTh

KBaJIpaTHbIM. TEKCTOBBIE 33/1a4H Pa3HBIMHU CIIOCOOaMHU.

buksanpatHsble 3HaKOMUTBCS €  HCTOpUEH  pa3BUTHUSA

YpaBHEHUS. MaTeMaTHKU

[Ipumepsl pemeHus

YPaBHEHUHN TpeThei

5 YETBEPTOU

cTeneHen

pa3IoKeHUEM Ha

MHOKHTEIH.

Pemenne  nmpoOHO-

paIoHaIbHbIX

YpaBHEHUH.

Pemenne TekcTOBBIX

3a1a4

anredpamIecKuM

METOJIOM
YpaBuenuss wu | Jluneiinoe OcBauBaTh M NPUMEHATH NpPUEMBI perreHus | https://resh.edu.ru

HEpPABEHCTBA.
Cucrembl
ypaBuenmii (14

)

YpaBHEHUE C JBYMS
MIepEMEHHBIMI U €T0
rpagux. Cucrema
JIBYX JINHEWHBIX
YpaBHEHUN C JIBYyMs

CHUCTEMBl JIByX JIMHEWHBIX YpaBHEHHH C
IByMsI TIEpEMEHHBIMH U CHCTEMBI JIBYX
ypaBHEHUI, B KOTOPBIX OJHO YpaBHEHHUE HE
SIBIISICTCS JINHEHHBIM.

Hcnons3oBaTh (hyHKITOHATBHO-

[subject/16/9/
POIII,

anredpa 9 kiacc,
ypoku 3,9,10
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TIepEeMEHHBIMI U €€
peuieHue.

Pemenue cucrem
JBYX YpaBHEHUH,
OHO U3 KOTOPBIX
JINHEMHOE, a IpyToe
— BTOPOH CTEIECHH.

rpaduyYecKue NMPEACTABICHUS IJIs1 PELICHUS 1
HCCIICIOBAHNS YPABHEHUI U CUCTEM.

AHanm3upoBaTh TEKCTHI 3a/1ay, peuiaTh UX
anreOpanveckuM CIIOCOOOM: TMEPEXOIUTh OT
CIIOBECHOW (HOPMYITMPOBKH YCIIOBHS 3aJlaud
K anreOpanveckoi MOJENH myTeM
COCTaBJICHHSI CHCTEMbI YPAaBHCHHUH; peEIIaTh

I'padmaeckas COCTaBJICHHYIO cucreMy YpaBHEHUH;

HMHTEPIpEeTALUs HHTEPIPETUPOBATh PE3YJIbTaT. 3HAKOMUTHCS

CHCTEMBl ypaBHEHHUH | C HCTOpHEW Pa3BUTHS MAaTEeMAaTHKH

c OBYMS

[IEPEMEHHBIMH.

Pemenue TekcTOBBIX

3aga4

anre0pamIecKuM

croco6oM
YpaBuenus wu | Uucnoseie Yurarts, 3aIHCBIBATh, nouumMmars, | https://resh.edu.ru
HEpPaABEHCTBA. HEpPaBEHCTBA W UX | HHTEPIIPETUPOBATH HepaBeHCTBa; | /subject/16/9/
Cucrembl CBOICTBa. HUCHOIb30BaTh CUMBOJIHUKY u | POIII,
HepaBeHcTB (16 | JIuneiinbie TEPMHUHOJIOTHIO. BemonnsaTes | anrebpa 9 knacce,
q) HEpaBEHCTBAa ¢ | mpeoOpa3oBaHus HEpPaBEHCTB, | ypoku 3,9,10

OZHOMU HUCIIOB30BaTh IS IpeoOpa3oBaHUs

NEPEMEHHON M HX | CBOMCTBa YUCIIOBBIX HEpPaBEHCTB.

peleHue. PacnozHaBaTh JIMHENHBIE U KBaJpaTHbIC

Cucrtemsl HEpaBEHCTBA. Pewats JIMHEUHBIE

JIMHEWHBIX HEPaBEHCTBA, CHUCTEMBI JIMHENHBIX

HEPaBEHCTB C | HEpaBEHCTB,  CHUCTEMBl  HEPaBEHCTB,

OJHOU NIEpEMEHHO! | BKIIOYAIOIHNX KBAAPATHOE HEPABEHCTBO,

U HUX peLIeHHEe. | U pemaTrs HuX; OOCYXIaTh IOJy4YCHHbIC

KBanpaTtusbie peuieHusI. N300paxarb peleHue

HEpPaBEHCTBA U WX | HEPaBEHCTBA W CHCTEMBl HEPAaBEHCTB Ha

peuieHue. YUCJIOBOM MPSMOM, 3alUCBHIBaTh PELICHUE C

I'padpuueckas MOMOLIBIO CHMBOIJIOB. Pemrars

HHTEpIpEeTaAIIUN KBaJpaTHbIE HEPAaBEHCTBA, HCIIOIb3Ys

HEPaBEHCTB u | rpadpuueckue MpeACTaBICHUS.

cHUCTEM OcBauBaTh M NIPUMEHSITH HEPABEHCTBA

HEPaBEHCTB C | IpY pelIeHUH Pa3Iu4yHBIX 3a]1a4, B TOM

JIBYyMSI YHCIIe TPAKTUKO-OPUEHTHPOBAHHBIX

IIepeMEHHBIMHU
®yukmun (16 | KBagpatnynas PacnozHaBate Bujbl u3yvaembix (ynkimid; | /https://resh.edu.r
q) Gbyuknus, ee rpaduK | HILTIOCTPUPOBATH CXEMATHYECKH, OOBICHATH | U/Subject/16/9/

U CBOMCTBA. pacnoioXkeHre Ha KOOpaIuHaTHOH miockoctr | POIII,

[Tapabona, rpadukoB Qynkumii Buga: y = kx, y = kx | anrebpa 9 knace,

KOOPIMHATEI +b, y =k/x, y=ax? y=ax®y =V x,y=| ypoxu 3,9,10

BepmuHbI napabonsl, | [x [ B

0Chb CUMMETPHUH | 3aBUCUMOCTH OT 3HAa4eHUH KO3 (HUIHNEHTOB,;

napadobl. OINMCHIBaTh HMX cBoiicTBa. PacmosHaBaTh

CreneHnble KBaJIpaTU4HYI0 (QYHKIUIO TI0 (popmyite.

¢byHKINU c | I[lpyBoauTs TpUMEpBl  KBaJIpaTHYHBIX

HaTypalbHBIMU 3aBUCHUMOCTEHl M3 peajbHON KU3HH,

nokazareimsiMid 2 W | GU3UKH, TEOMETPUH. BBISBIAT U

3,ux CBOICTBa. | 00001IIaTH 0COOEHHOCTH rpaduka

I'paduku  QyHKmmil | KBagpaTuuHON GyHKIuu Yy = ax? + bx +

y=kx, y = kx +b, | c. CtpouTthb " n300paxkaTh

y =kix, y=ax’, y
=axd,y =V x,y=1
x1

CXeMaTHYeCKu TpadHKH KBaJApaTHUUYHBIX
dbynkuuii, 3agaHHbBIX GopMysIaMu BUaa Y
=ax? y=ax?+ g,y =aX + p)? y = ax?
+ bx + C. AHanmu3upoBaTh U MPUMEHSTH
CBOMCTBA M3YYE€HHBIX (QYHKUUN 151 UX
IIOCTPOEHHUS, B TOM YHCIJIE C IMOMOIIBIO
UG POBBIX PECYPCOB
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YucjaoBbie ITonstne umcnoBoii | OcBamBaTh M NPHUMEHSATh  HHAEKCHBIE | https://resh.edu.ru
MOCJeA0BATE] | [TOCTIEIOBATEIILHOCTH | 0003HAYCHMUS, CTPOUTH peuessie | /subject/16/9/
woctu (15 4) 3ajaHue | BHICKA3bIBaHUS C ucnons3zoBanuem | POIII, anrebpa 9
MOCJIEI0BAaTEIFHOCTH | TEPMUHOJIOTHH, CB3aHHOH € TMOHATHEM | Kjiacc, ypoku 31-
PEeKyppeHTHOI TOCIIeI0BATEILHOCTH. AnanmusupoBats | 40
dopmynoit u | popMyny n-ro 4iIeHa MOCIEIOBATEILHOCTH
dopmynoit N-TO | WM PEKYPPEHTHYIO (QOPMYyNTy W BBIYHCIATH
YIJIeHa. YWIEHBl IIOCIIEAOBAaTENbHOCTEH, 3aJaHHBIX
Apudmerndeckass ¥ | STHMH bopmymamu. YcranaBmuBaTh
reoMeTpuyecKas 3aKOHOMEPHOCTh B MOCTPOCHUHT
MIPOTPECCHH. [TOCIIEZIOBATENbHOCTH,  €CIIH  BBINMACAHBI
DopMyInbl N-TO | MepBbI€ HECKOJIBKO €€ WIeHOB. Pacrno3HaBaTh
4rieHa apu(METHYECKyl0 M T'€OMETPUYECKYIO
apuMETHYEeCKOil ¥ | porpeccuu npu pasHBIX  crocobax
reOMETPUUYECKON 3a7aHuA. Pemats 3a7a4u c
MPOTPECCUil, CyMMEI | HCIIONb30BaHWEM  (QOpMyn n-ro  dieHa
MEPBBIX N WIEHOB. | apu(MeTHUECKON u TEOMETPHUUYECKOM
N3obpakenne MpOorpeccuii, CyMMBbI IEPBBIX N YJIECHOB.
YIICHOB N3o0paxarp wWIEHB MOCIEIOBATENEHOCTH
apuMETHYeCKOil W | ToUKaMH Ha KOOPJMHATHOM IUIOCKOCTH.
reOMETPUYECKON PaccmarpuBath mpuMeEpsl NPOLECCOB U
MPOrpecCUil TOUKaMu | SIBJICHUI u3 peanbHOI JKU3HH,
Ha  KOOPJIWHATHOM | MJUTIOCTPUPYIOIIKE HW3MEHEeHUE B
MIJIOCKOCTH. apupMeTHIECKOH MPOTPECCHH, B
JIunelnHbIil u TEOMETPHYECKOW TPOTPECCHH; H300pakaThb
SKCIIOHEHIIMAITBHBIN | COOTBETCTBYIOIIHE 3aBUCHMOCTH
pocr. Crnoxusble | Tpaguueckn. Pemarb 3amadm, CBSI3aHHBIE C
MIPOLIEHTHI YUCIIOBBIMU TIOCJIEIOBATEIHHOCTSIMH, B TOM
YyuClle 3ala4d W3 peambHOW JKWU3HHU C
HCTONB30BaHHEM IH(POBBIX  TEXHOJIOTHH
(97eKTpOHHBIX ~ TabmuL,  TpauyecKoro
KalbKynaTopa W T.1.). Pemarp 3amaum Ha
CJIO’KHBIE MTPOICHTHI, B TOM YHCJIE 33/1a4H U3
pealbHOH TpakTHKH (C  HCIIOIB30BAHUEM
KaIIbKYJIATOPA).
3HAaKOMHUTBCS C  HWCTOPHEH  pa3BHUTHUSA
MaTeMaTHKH
IToBTOpEHME, Yuca u | OmepupoBaTh  MOHATHSAMH:  MHOXKECTBO, | https://resh.edu.ru
000011EeHHE, BBIYHCIIEHUS IIOIMHOYKECTBO, oreparuu Haz | /subject/16/9/
cucTeMaTu3anu | (3amuch, CpaBHEHHUE, | MHOXKECTBAMH; HCIIONB30BaTh Tpaduyeckoe | PO,
s1 3HaHuii (18 u) | neiicTBUs C | mpeAcCTaBiICHHE  MHOXECTB JJIs OmucaHus | anredpa 9 kiace,
NeHCTBUTEIHHBIMU peaNbHBIX TPOLECCOB M  SBICHHUU, TIPH | YPOKHU
YUCIIaMH, 4YHUCIIOBas | pelIeHnd 3agad w3 Jpyrux  y4deOnsix | 38,39
npsiMasi; TPOIEHTHI, | MPEIMETOB. AKTyanu3upoBaTh
OTHOUICHUS, TEPMUHOJIOTHIO u OCHOBHBIE
MIPOTTIOPITUH; nercTBHS, CBSI3aHHBIC c YHCIIaMU:
OKpYTJICHHE, HaTypaJlbHOE YHCIO, MPOCTOE M COCTaBHOE
MpUOITMKEHHE, yucia, JAEIMMOCTh HATypallbHBIX — YHCEl,
OLICHKA; peleHne | MpU3HAKH ASTUMOCTH, LIEJI0E YHCII0, MOIYJb
TEKCTOBBIX 3aja4 | yucia, OOBIKHOBEHHAsI W JIECSATUYHAs APOOH,
apu(METHIECKUM CTaHJAPTHBIN BUJI quca,
crocooom) apuMeTHYeCKUid  KBaJIpaTHBIH  KOPEHb
Anrebpanyeckue BrImonHATh NEHCTBUSA, CpaBHUBATH "
BBIpa)KEHHUSI YIOPSZIOYMBATh YKCIIA, TIPEJICTABIATh YHCIIA
(mpeoOpa3zoBanne Ha KOOPJIWHATHOH TPSAMOH, OKPYIJIATH
areOpanvecKux YHUCIIa; BBIMOIHATh MPUKUAKY ¥ OICHKY
BBIPaKCHMUI, pe3yibTaTa BBIYMCICHUN. Pemarh TEKCTOBBIE
JIOTIYCTUMEIE | 3a1auu apudMeTHIecKuM crocoboMm. Pemats
3HAYEHUS]) MPAaKTUIECKUE 3aja4u, coJieprKarine
OyHkIun MPOLEHTHI, JIOJIM, 4YacTH, BbIpaXKaloLIue
(moctpoenwue, 3aBUCHMOCTH: CKOPOCTh — BpemMs —
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CBOMCTBa HN3Y4YCHHBIX | paCCTOAHUE, 1IC€HA —  KOJIHN4YCCTBO—

hyHKIIHIT; CTOMMOCTh, 00BEM pabOTBI — BpeMsS —
rpaduyeckoe MMPOM3BOAUTENBLHOCT,  Tpyna. Pas30Oupath
pelIeHre YpaBHEHUH | peajbHbIC KU3HCHHBIC CUTYyaIuH,
U VX CHCTEM) (dbopMynHpoBaTh MX Ha S3bIKE MAaTEMATHKH,
HaXOJUTh pelieHue, MIPUMCHSISI

MaTeMaTHYECKUH amnmnapar,

HHTEPIPETUPOBATh pe3yibraT. OnepupoBarthb
MOHATHSIMHU: CTETIEHb C LIEJIBIM II0Ka3aTeleM,
apuMeTHYeCKUd  KBaJpaTHBIH  KOPEHb,

MHOTOYJICH, anreOpamdeckas IIpo0Bb,
TOXIECTBO. BeImonHATh OCHOBHBIC
JNEHCTBHSI:  BBIOJNHATH  pacyeThl IO
dopmynam, mpeoOpa3oBbIBATh  IIEJBIC,

IpoOHO-  palMOHAJIbHBIE BBIPAKEHUS U
BBIDKECHUSI C KOPHSAMH, pPEAIU30BBIBATH
pa3nokeHre MHOTOWJIeHa Ha MHOXXHUTENH, B
TOM 4YHCJIE€ C HCIOJb30BaHuEM (GopMyIl
Pa3HOCTH KBaJIpaToOB M KBaapaTa CyMMBI U
Pa3HOCTH; HaXOAWTH AOMYCTUMBIE 3HAYEHUS
MEPEMEHHBIX I IpOOHO-paloOHaIbHBIX
BBIpaXXCHUM, KOpHeil. MoaenupoBarb ¢
MOMOIIBI0 ()OPMYJT peasbHble IMPOLECCHl U
SIBIICHUSL. OnepupoBath MOHSTHUSAMU:
Gbyakus, rpaduk QyHKIUN, HyTU (QYHKIWH,
MIPOMEXYTKH 3HAaKOIOCTOSTHCTBA,
MPOMEKYTKA  BO3pacTaHus,  yObIBaHWA,
HauOoJpIlee M  HAUMEHbIEE 3HAYCHHUS
¢yHKUMU.  AHaIM3UPOBaTh, CpPaBHUBATH,
00CyXIIaTh CBOWCTBa (DYHKIMH, CTPOUTH MX
rpaduku. OnepupoBaTh MOHITUSMU: MPsIMast

MIPOITOPITUOHATHHOCTD, obOpatHas
MPONOPIMOHANBEHOCTD, JIMHEHHAs (QYHKIHS,
KBaJpaTHYHAas ¢byHKIUS, napabodna,

runepOona. Mcnonp3oBaTh rpaduku Ui
ONpENeNICHUsT ~ CBOICTB, NPOLIECCOB U
3aBHUCHMOCTEW, JJs pelleHdus 3ajad U3
IpYTUX Y4eOHBIX TPEAMETOB U peaJbHOU
KHU3HM;  MOAEIHPOBAaTH €  IOMOILBIO
rpadMKOB peaNbHbIE MPOLECCH U SIBICHHS.
Bripaxkats popMynamu 3aBHCHMOCTH MEXTY
BEJIMYMHAMHU

PABOYASA ITPOI'PAMMA YYEBHOI'O MOAYJIA «'EOMETPHUS». 7-9 KIIACCBI

[MTOACHUTEJIBHA A 3AIINCKA

Pabouas mporpamma 1o maremaTHke, MOAYJNb «I'eomeTpusi» I oOydaromuxes 7-9 Kiaccos
paspaboTtana Ha ocHoBe «TpebGoBaHMii K pe3yiabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHON
IpOrpaMMbI», MpeCTaBIeHHbIX B DenepanbHOM CTaHAapTe OCHOBHOTO o0Iiero obpasoBaHus ( MpuKa3s
MunucrepctBa npocsemieHus PO Ne287 ot 31.05.2021), ¢ yuyeToM pacnpeneneHHbIX MO0 MOIYJISAM
IIPOBEPSAEMBIX TpeOOBaHUIl K pe3yiabTaTaM OCBOEHHsS OCHOBHOH oOpa3oBarenbHOM mporpammsel (OOIT
'6OY OOl c.llecounoe m.p. besenuykckuit Camapckoii obmactu (mpuka3z Nel27 ot 26.08.22).
[Iporpamma pa3paboTaHa C y4eTOM M  COBPEMEHHBIX MHUPOBBIX TPeOOBAHUH, MPEIBIBIAEMBIX K
MaTeMaTHYeCcKoOMy O00pa30BaHUIO, M TPAJAULUNA POCCHICKOr0 00pa3oBaHUs, KOTOPbIE OOECIEeYHBaIOT
OBJIa/ICHUE KJIIOUEBBIMU KOMIETEHIMSMH, COCTABIISIIOIIMMHI OCHOBY JIJIsl HENPEPHIBHOTO 00pa30BaHUS U
CaMOpa3BUTHUSA, & TAKXKE IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIUYHOCTHOTO U MO3HABATEILHOTO Pa3BUTHSA
00yYaroIuXCs.




HAVYYHBIM, OBIEKYJIbTYPHBIN 1 OBPA3OBATEJIbHBI KOHTEKCT TEOMETPUN

[TporpamMmMa 1o MaTeMaTHKE OTpa)kaeT OCHOBHbIE TpeOoBaHusl DenepanbHOro rocy1apCTBEHHOTO
00pa30BaTENBLHOIO CTAaHAAPTa OCHOBHOIO 00LIEro oOpa3oBaHMsA K JIMYHOCTHBIM, METAIPEIMETHBIM U
IPEIMETHBIM pe3yJbTaTaM OCBOCHHUSI 00pa30BaTENbHBIX MPOrpaMM M cocTaBieHa ¢ yuérom Konnenuuu
MaTeMaTHYeCcKOro o0pa3oBaHMs, NpPUHATOW Ha Bcepoccuiickom cbe3fe yuurTeneil MaTeMaTUKU U
yrBepxkaAEHHON Pemennem Kosuternn MunucreperBa npocselienus u Hayku Pocculickont denepanuu ot
24 .12.2018 rona.

B nporpamme 3akperniieHo conuepkaHue, 00bEM U MOPSIOK U3ydeHus monyis «l'eomerpus», B
COOTBETCTBUH C KOTOPBIM OCYILECTBIIICTCS yueOHas JesTeIbHOCTh B KOHKPETHOM KJIacce, YTO IMPU3BAHO
COZICHCTBOBATH COXPAaHEHHIO €JMHOTO 00Pa30BaATEIBHOTO MPOCTPAHCTBA CTPAHBI.

LEJIA U 3AJAYY U3YUEHUS ITPEJMETHOM OBJIACTU «TEOMETPHSI» B
OCHOBHOM OBIIIEM OBPA30OBAHNA

«MareMaTuKy yKe€ 3aT€éM Y4YMUTb HaJ0, YTO OHA YM B MOPSAJOK IMPUBOJIUTY, — MHCAI BETUKUN
pycckuii yueHslidi Muxann BacunbeBud JlomoHOCOB. M B 3TOM COCTOWMT OJlHA M3 JABYX IeJIed O00ydeHUs
re€OMETPUH KaK COCTAaBHOM YacTH MaTeMaTUKH B LLIKOJIE. DTOM LIEJIM COOTBETCTBYET J10Ka3aTeIbHas JIUHUS
npenofaBaHus reomerpun. Cienysl mpeacTaBlIeHHON paboueil mporpamme, HaYMHAs C CEIBMOTO Kjacca
Ha YpOKax TE€OMETpPHH OOYyYarOIIMICS YYUTCS TPOBOAWUTH JIOKAa3aTeIbHBIE PACCYKICHHS, CTPOUTH
JIOTUYECKHE YMO3aKJIIOUYEHUs, JOKa3blBaThb HCTHUHHBIE YTBEPKACHUS U CTPOUTh KOHTPHPUMEPHI K
JIO)KHBIM, TPOBOJAUTH PACCYXAECHUS «OT IPOTUBHOTO», OTIMYATh CBOMCTBA OT IPHU3HAKOB,
dbopMynupoBaTh OOpaTHBIE YTBEP)KIACHHUS. YUEHUK, OBIAJEBIIMI HCKYCCTBOM pacCyXlaTh, Oyzaer
IIPUMEHSATH €r0 U B OKpYyXkaromen ku3Hu. Kak nucan reomerp u negaror Mrops ®enoposuu llapeiruy,
«JTF0JIbMH, TOHUMAIOILIMMHU, YTO TaKOE JOKA3aTeJIbCTBO, TPYAHO U J1a’K€ HEBO3MOXHO MaHHUITYJIUPOBATHY.
N B 3TOM COCTOMT Ba)XHOE€ BOCIHUTATEIbHOE 3HAYEHUE W3YYEHHsS] T€OMETPHH, IPHUCYIIEE HMEHHO
OTEUECTBEHHOW MAaTeMAaTHYECKOU LIKOJIE.

Bmecte ¢ Tem aBTOpHI IporpamMmbl MPENOCTEPEraroT YUUTENs OT M3JIMILHEro (opmanusma,
0COOCHHO B OTHOIICHMM Hayall U OCHOBaHUU reomerpun. Opaniy3ckuii MmaremaTuk Kan /[pegonHe mo
TOMY MOBOJY BbICKa3asicsi Tak: «YTO KacaeTcsl JAETUKAaTHOM MpoOJeMbl BBEIEHUS «AKCUOM», TO MHE
Ka)KeTCsl, UTO Ha MEPBBIX MOpax HYKHO BOOOIIE M30erath MPOM3HOCUTH caMO 3TO clioBo. C Ipyroii xe
CTOPOHBI, HE CIEAYeT YNYyCKaTh HU OJIHOM BO3MOKHOCTH JaBaTh IPUMEPHI JIOTUYECKUX 3aKIIOUYCHUH,
KOTOpble Kyaa B Ooublield Mepe, 4eM HAesd aKCUOM, SIBIISIOTCS MCTUHHBIMM W €IUHCTBEHHBIMHU
JBUTATEISIMU MaTEMaTUYECKOTO MBIIIIJICHUS.

Bropoil nenpl0 HM3ydeHHs] T€OMETPHM SIBJISETCS HCIHOJb30BaHHE €€ KaK WHCTPYMEHTa IIpH
pEIIeHNN Kak MaTeMaTU4YeCKUX, TaK M MPaKTUYECKUX 3ajay, BCTPEYAIOIIMXCS B PEATbHOM KHU3HU.
OKOHUYMBIINN KypC I'€OMETPUH MIKOJIBHUK JOJDKEH OBITh B COCTOSIHUM OIPENECNIUTh T'€OMETPHUECKYIO
¢burypy, omnucath CIOBaMU JaHHBIA 4YEpPTEX WM PUCYHOK, HAWTH IUIOIIAAb 3E€MEIbHOIO Y4acTKa,
paccuMTaTh HEOOXOAMMYIO JUIMHY ONTOBOJIOKOHHOTO Kabeis WiIu TpeOyemble pa3Mepbl rapaxka s
aBTOMOOMJIL. DTOMY COOTBETCTBYET BTOpAsi, BHIUMCIUTENIbHAS JTUHUS B U3YYEHUH I'€OMETPUU B IIKOJIE.
JlaHHasl mpakTUYeCKas JUHMS SBJSETCS HE MEHee BakHOM, dyeM nepBas. Emé [lnatoH npennuceiai,
yToOBl «rpaxkaaHe IIpekpacHoro ropoja HM B KOEM Ciydyae HE OCTaBIISJIM TE€OMETPHUIO, BEb
HEMaJIOBAXXHO Jjake MoOOYHOe e€ MpUMEHEHHE — B BOCHHOM JieNe Jla, BIPOYEM, U BO BCEX HayKaxX —
JUIS JTy4IIEeT0 UX YCBOEHUS: MbI Be/Ib 3HAaeM, Kakasi OECKOHEUHasl pa3HHIla CYIIECTBYET MEKY YEIOBEKOM
IPUYACTHBIM K T€OMETPUU U HENPUYACTHBIMY». J[JIs1 3TOr0 yUMTeN0 peKOMEHyeTcs MoAOupaTh 3a1auu
MIPAKTUYECKOr0 XapakTepa JJisi pacCMAaTPUBAEMBIX TEM, YUUTh JIeTE€H CTPOUTh MaTeMaTUYECKUE MOJENH
pEaIbHBIX >KM3HEHHBIX CUTYallMi, MPOBOJAUTH BBIUMCIEHMS M OLEHUBATh AJEKBATHOCTH IOJYyYEHHOTO
pe3ynbrata. KpaiiHe Ba)kHO MOTUYEPKUBATH CBSI3U T'€OMETPUU C OPYTMMHU INpEAMETaMU, MOTUBHPOBATH
UCMOJb30BaTh ONPEAEICHUsI T'e€OMETPUUECKUX (UIyp U TOHATHUM, JIEMOHCTPUPOBATH IPUMEHEHUE
MOJIYYEHHBIX YMEHHH B (U3MKe W TeXHHMKEe. DTH CBs3M HauOoyiee SpKO BUIHBI B TeMax «BekTopbi»,
«TpUrOHOMETPUYECKHUE COOTHOLLIEHUS.

OBIIAA XAPAKTEPUCTUKA MOIAVYJIA «I'EOMETPUS»

OmHOBpEMEHHO C pacimmpeHueM cep TPUMEHEHUs TEOMETPUH B COBPEMEHHOM OOIIEeCTBE BCE
0ojiee BaXXHBIM CTAHOBUTCS MAaTEMATHUYECKHH CTUJIb MBIIUICHUS, MPOSBISIONIMNACS B OMPEICIEHHBIX
YMCTBEHHBIX HaBbIKaX. B mporiecce mM3ydeHUsi T€OMETPUM B apCeHANl MPUEMOB U METOJOB MBIILICHUS
YeNIOBEKa €CTECTBEHHBIM O0pa30M BKIIOYAIOTCS MHAYKIUS U NEAYKIHs, 00OOIICHHEe W KOHKPETU3AIIHS,
aHaJlM3 M CHHTE3, KiaccuuKalus M CcHCTeMaTu3auus, adcrtparupoBaHue M aHamorusa. OObeKTHI



MaTeMaTH4YeCKUX YMO3aKIIOYCHHUH, MpaBUiIa UX KOHCTPYHPOBAHMS PACKPHIBAIOT MEXaHHU3M JIOTHYECKUX
MOCTPOCHH, CIIOCOOCTBYIOT BBIPAa0OTKE YMEHHUS (OpPMYIUpOBaTh, OOOCHOBBIBATH M JOKa3bIBATh
CY)XKJICHHUSI, TEM CaMbIM Pa3BUBAIOT JOIMYECKOE MBIIUICHHE. Bemymias pois NpHHAAISKUT MaTeMaTHKE U
B ()OPMHUPOBAHUHU AITOPUTMUYECKONH KOMIOHEHTHI MBILIUICHUS W BOCIHMTAHUM YMEHUH AEWCTBOBATH 110
3aJaHHBIM AJITOPUTMaM, COBEPIICHCTBOBATH U3BECTHBIC U KOHCTPYUPOBATh HOBBIE. B mporecce pemenus
3aJja4 — OCHOBOM y4eOHOMU JesITeIbHOCTH HA YPOKAaX MaTeMaTHKH — Pa3BUBAIOTCS TaK)Ke TBOPUECKas U
NPUKJIaHas CTOPOHBI MbIIUIeHH. OO0yueHne TeOMeTpUH JAaET BO3MOKHOCTh Pa3BUBATh y 00YYAIOLTHXCSI
TOYHYIO, PAIMOHATIFHYIO M MH(OPMATHUBHYIO pedb, yMEHUE OTOMpaTh HanOoJee MOAXOIAINE S3bIKOBBIC,
CHMBOJIMUECKHE, rPadMUECKHe CPEICTBA AJIS BRIPKEHHS CYXKJICHUN M HATJIAHOTO UX MPEACTaBICHHS.

MECTO YYEBHOI'O MOAVJIA «'EOMETPHA» B YHEBHOM IIJIAHE
CornacHo ywyeOHOMYy miaHy B 7—9 kilaccax B cocTaBe ydeOHOro kypca «MaremaThka»
u3zydaercs Monyib «l'eoMeTpusi», KOTOPbIH BKJIIOYAET CIIEAYIOIIME OCHOBHBIE PA3/eibl COJEPIKAHUSA:
«['eomerpuueckue ¢GUryppl U HUX CBOHCTBa», «lI3MepeHHe reoMeTpHYECKHX BEIWYMH», a TaKxkKe
«JlexapTOBBI KOOPJMHATHI Ha IJIOCKOCTHY», «BekTops», «/IBmkenus miuockoctun» u «lIpeobpazoBanus
nofo0usy. YueOHbI IUIaH NpeaycMaTpuBaeT W3ydYeHUE T€OMETpPUM Ha 0a30BOM ypOBHE, UCXOAs U3 He
MeHee 68 yueOHBIX 94acoB B yueOHOM T'OJTy, BCETro 3a TpH rojia o0yueHuss — He meHee 204 yacos

COJEPXAHUE OBYYEHU A
7 kiacc

Havanbhbple mnonsTust reoMmerpuu. Touka, mnpsmas, OTPe30K, Jyd. Yrosu. Buasl yrios.
Beprukanbuele U cMmexHble yribl. buccektpuca yria. Jlomanas, MmHoroyronsHuk. [lapamiensHocTs U
NEPIEHIUKYJISPHOCTD MPSIMBIX.

Cummerpuunbie gurypsl. OCHOBHBIE CBOWCTBA OCEBOW CUMMETpHUH. [IpuMepsl CHMMETpHH B
OKPY’KaroIlleM MHpE.

OcHOBHBIE TIOCTPOEHUSI C MOMOILBIO LUPKYJIsA U JnHeHku. TpeyronbHuk. Beicota, meauana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOepEeHHBII 1 PABHOCTOPOHHUI TPEYroIbHUKH. HepaBeHCTBO TpeyroibpHUKA.

CBolicTBa M NIpHU3HAKU pPaBHOOEAPEHHOTO TPEYroJIbHHUKA.

[Tpu3Haky paBeHCTBA TPEYTOJIbHUKOB.

CaolicTBa M IpU3HAKU NapaielbHbIX NpAMbIX. CymMma YIJIOB TpeyrosibHHKa. BHemHue yribl
TPEYroJbHUKA.

[TpsimoyronbHbI  TpeyroJbHUK. CBOWCTBO MEIUaHbl IPSIMOYTOJIBHOIO  TpPEYroJIbHHKA,
IIPOBEJEHHON K TrunoTteHys3e. [Ipu3Haku paBeHCTBA NMPSIMOYTOJIBHBIX TPEYrOJbHUKOB. IIpsmMoyronbHbli
TPEYroJibHUK ¢ yrioMm B 30°.

HepaBeHcTBa B reOMETpUHU: HEPABEHCTBO TPEYTOJIBHMKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
Teopema o 0oJbIleM yriie U 0oiblIeil cTopoHe TpeyronbHUKA. [leprneHuKysp 1 HaKJIIOHHAS.

['eomeTpryeckoe MecTo ToueK. buccekTpuca yria u cepeiMHHBIN NEepIEeHAUKYISApP K OTPE3KY
KaK F€OMETPUYECKHE MECTA TOYEK.

OKpy’KHOCTb U KpYT, XOp/a U AUaMeTp, UX CBOIcTBa. B3auMHoe pacrnosokeHne OKpyKHOCTH U
npsimoid. KacatenbHasg u cekymas K OkpyxHocTu. OKpyXHOCTb, BIUCaHHas B yroi. BmucanHas u
OINMCaHHasl OKPY>KHOCTH TPEYTOJIbHUKA.

8 kunace

YerbipexyronpHuku. Ilapamienorpamm, ero mnpusHaku U cBoicTBa. YacTHble ciyuyau
napajuiesiorpaMmMoB (TIPsIMOYTOJIBHUK, pOMO, KBajapaT), WX TPU3HAKA W CBOMCTBA. Tpamerusi,
paBHOOOKasi Tpameuusi, ee cBoiicTBa M mpu3Haku. [IpsiMmoyrosibHas Tpamneuus.

Meton ynsoenuss menuanbl. llenTpanpHas cummerpus. Teopema @anmeca u TeopemMa o
MIPOIOPLIMOHANIBHBIX OTPE3KaXx.

Cpennue TMHUM TPEYroJabHUKA U Tpanenuu. LleHTp Macc TpeyrojipHUKa.

[TogoOue TtpeyronpbHUKOB, KodhdumHeHT mnomodus. [IpusHaku mOMOOHS TPEYrOJIBHUKOB.
[TpumeHeHne Nog00HS IPU PELICHUH PAKTUYECKUX 3a/1a4.

CpoiicTBa 1miomaneil reomerpuueckux ¢uryp. Dopmynsl Ui IUIOMIAJH TPEYrOJbHUKA,
napajuiesorpamma, pom0a u Tpanenun. OTHOIIEHUE TUTOMAAeH oI00HBIX UTyp.

Brruucnenue niomaaeit TpeyroibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaToi Oymare.

Teopema [Tudaropa. [Ipumenenue Teopemsl [Iudaropa npu penieHur MPaKTUYECKUX 3a]1a4.



CuHyCc, KOCHHYC, TaHIE€HC OCTpPOro yIjla MPSMOYIOJbHOTO TpeyroiabHuka. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkiuu yrios B 30°, 45° u 60°.

Brniucannbie v IIEHTpaIbHbBIE YTIIbI, YTOJI MEKY KacaTeIbHOW U XOPAOU. YTJIbI MEXKIY XOpJIaMHU
U CEeKyllMMH. BriucaHHbIE W OINUCAaHHBIE YETHIPEXYroJbHUKUA. B3auMHOE pacnonoxeHue ABYX
okpyxHocteil. Kacanue okpyxHocreit. OOmiye kacateabHble K JBYM OKPY>KHOCTSIM.

9 kaace

Cunyc, kocunyc, Tanrerc yrioB oT 0 o 180°. OCHOBHOE TPHUTOHOMETPHUECKOE TOXKIECTBO.
@opMyIIbI IPUBEIACHUS.

Pemenuie TpeyroiapbHUKOB. TeopemMa KOCHMHYCOB U Teopema CUHYCOB. PelieHne mpakTuuecKux
3a]1a4 ¢ UCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpaszoBanue monodus. [logoOue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mpou3BEeNEHUU OTPE3KOB XOpZ, TEOPEMbl O MPOU3BEACHUU OTPE3KOB CEKYIIHUX,
TeopeMa O KBaJparTe KacaTelbHOM.

Bektop, sumHa (MOJynb) BEKTOpa, COHANpaBICHHBbIE BEKTOPbI, MPOTHUBOIOJIOKHO
HaIpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpAIMK HAJl BEKTOPAMHU.
Pa3znoxxeHne BekTOpa MO JBYM HEKOJUIMHEAapHBIM BekTopaMm. Koopaumnatel BekTopa. CkaisipHoe
MIPOU3BE/ICHNE BEKTOPOB, IIPUMEHEHHUE JIJIs1 HAXOXKICHUS IJTUH U YTJIOB.

JlexapToBbl KOOpJMHATHI HA IJIOCKOCTU. YPaBHEHUS IMPSIMOM M OKPY)KHOCTH B KOOpAMHATAX,
IepeceyeHre OKpyKHOCTEN U IpsIMbIX. MeTo1 KOOpAMHAT U €ro IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYrOJIbHUKH. JlmuHA OKpyKHOCTH. ['pagycHas u paguaHHas Mepa yria,
BBIYMCIICHHE JUIUH YT OKpYyKHOCTEH. [Inomanp kpyra, cekropa, CErMmeHTa.

JIBMKCHHSI TUIOCKOCTH W BHYTPEHHUE CUMMETpun (uryp (3JIeMeHTapHBIC MPEACTABICHU).
[TapannensHbli iepenoc. [1oBOpoT.

IJIAHUPYEMBIE PE3VJIBTATBI OCBOEHUW A YYEBHOI'O MOAYJIA «TEOMETPU S
HA YPOBHE OCHOBHOI'O OBILIETI'O OBPA3OBAHUA
JINMHHOCTHBIE PE3VYJIbTATEI

JImuyHOCTHBIE pPE3yNbTAaThl OCBOEHHS  MporpaMMmbl  ydeOHOro mpeamera «MaremaTHKay
XapaKTepU3yITCs:

[TaTpuoTnueckoe BocnuTaHue:

MPOSIBJICHUEM HMHTEpeca K MPOLUIOMY M HACTOAIIEMY POCCUHMCKOW MaTEMAaTHKH, IE€HHOCTHBIM
OTHOIIIEHUEM K JOCTHUKEHHSIM POCCUUCKUX MATEMATUKOB W POCCHUHCKOM MATEeMaTUYE€CKOM IIKOJIbI, K
HCIOJIb30BaHUIO STUX JOCTHKEHHUH B IPYTUX HayKaX U MPUKIATHBIX cepax.

['paxnanckoe U 1yXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTbIO K BBIMOJTHEHHIO OO0S3aHHOCTEM TpaKAaHWMHA W pealu3allid  ero Tpas,
MPEACTABICHUEM O MAaTEeMaTUYECKHX OCHOBaX (PYHKIIMOHUPOBAHHS PA3IMYHBIX CTPYKTYp, SBICHUH,
IpoIelyp TPaKAAHCKOTO 001ecTBa (BBIOOPHI, ONMPOCHI U TIp.); TOTOBHOCTBIO K OOCYXKJIEHUIO 3THYECKUX
npo0sieM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN HayKH, OCO3HAHMEM Ba)KHOCTH
MOPAJIbHO- 3TUYECKUX MPUHIIUIIOB B JIEATEIHOCTH YYEHOTO.

DcTeTH4ecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K SMOLIMOHATIBHOMY U 3CTETHYECKOMY BOCIIPUATHIO MATEMaTUYECKHX OOBEKTOB,
3aJ1a4, pelIeHUH, paccyXIeHU; yMEHUIO BUJIETh MaTeMaTUUECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

IlenHocTr Hay4HOTO NMO3HAHUS:

OpUEHTalle B JIeATEeIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4YHBIX MpPEJICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIIOBEKA, TPUPOJILI M OOIIECTBA, MOHUMAaHUEM MaTeMaTHYeCKON
HayKH Kak c(epbl 4eIOBEYECKOH MAEATEeIbHOCTH, ITANOB €€ PAa3BUTUS M 3HAYUMOCTU Ui Pa3BUTHUA
UMBWINA3AIMY; OBJAJCHUEM S3bIKOM MAaTEMAaTUKM M MaTEeMaTHYECKON KyIbTYypOll Kak CpeICTBOM
MO3HAHUS MHUPA; OBJIaJIECHUEM MIPOCTEUIITMMH HaBbIKAMHU UCCIIEIOBATEILCKOM 1€ATEIbHOCTH.

Oduznyeckoe BOCMUTaHUE, (OPMUPOBAHHE KYABTYpPHl 370POBbS W OMOIMOHAIBHOTO
OJ1aronoyy4us:

TOTOBHOCTBIO MPHUMEHSATh MAaT€MaTUYECKHE 3HAHMUS B MHTEpPECaX CBOETO 3/I0POBbs, BEACHUS
3I0pOBOr0 00pa3za JKHW3HM (370pOBOE MHTaHUE, COAJAHCUPOBAHHBIM pPEXKUM 3aHATHUH U OTAbIXA,
perynspHas pusudeckas aKTHBHOCTB); CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHU, TPU3HAHIUEM CBOETO
IpaBa Ha OIIMOKY M TAaKOro e MpaBa APYroro 4yeaoBeka.

DKOJIOTUYECKOE BOCIIUTAHUE:



OpUEHTAllMe Ha MNPUMEHEHHE MAaTeMaTH4YeCKMX 3HaHMW Ul pelleHHs 3afad B 001acTh
COXPAaHHOCTH OKpYXaroIlel Cpeipl, INIAHUPOBAHUS IMOCTYIIKOB M OLEHKH HX BO3MOXKHBIX IOCIEICTBUI
IUI OKpYXKaroIllel Cpenibl; OCO3HAHUEM TIJI0OAJIBHOIO XapakTepa SKOJIOTMYECKHX MpoOsieM M myTed HxX
pereHus.

JInuHOCTHBIE pPE3yNbTaThl, OOECHEeUMBAIOIIME AJANTALMIO OO0YYarOIErocss K HM3MEHSIOUIMMCS
YCJIOBUSIM COLIMAJIBHOW U IIPUPOJHON CPE.IbI:

TFOTOBHOCTBIO K JCHCTBUSM B YCJIOBUSIX HEOIPEJEICHHOCTH, MOBBIIICHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAaKTHUYECKYIO NeSTeIbHOCTh, B TOM YHCIIE YMEHUE YYUTHCA Y APYTHX JIOJEH,
IpUOOpeTaTh B COBMECTHOM J€SITEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMN U3 OIBITA JAPYTHX;

HEOO0X0UMOCTRI0O B (OPMHPOBAHMM HOBBIX 3HAHWM, B TOM duciIe (HOPMYyIHpPOBATH WUICH,
HOHATUS, TUIIOTE3bl 00 00BEKTAaX U SBJIEHHSX, B TOM YUCIIE paHEe HE U3BECTHBIX, OCO3HABATh JI€(UIIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE PAa3BHUTHUE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIMIO KaK
BBI30B, TPEOYIOMIUN KOHTPMED,

KOPPEKTHPOBATh NIPUHUMAEMbIe PEIICHUs U JIeHcTBUA, (HOPMYyIUpPOBaTh U OLIEHUBATH PUCKU U
MOCTENICTBHS, (POPMUPOBATH OIIBIT.

METAIIPE/JIMETHBIE PE3VJIbTATBI

MertamnpenMeTHble  pe3yNbTaThl OCBOGHHUS MporpamMMmbl  yueOHoro mpeamera «Ieomerpus»
XapaKTepU3yloTCs OBJAJCHUEM YHHMBEPCAJIbHBIMU I103HABATEIbHBIMU JEHCTBUSMH, YHHBEPCAIbHBIMU
KOMMYHHMKATUBHBIMU JIEMCTBUSIMU U YHUBEPCAIbHBIMU PETYISATUBHBIMU JEHCTBUSAMMU.

VHuBepcallbHble  IO3HaBaTelbHbIE JEUCTBUS  obOecreunBaoT  (GopMupoBaHHe  0a30BbIX
KOTHUTHBHBIX TIPOLIECCOB OOydJarommxcsi (OCBOCHME METOJOB TIO3HAHUS OKPYKAIOMIET0 MHpa;
IIPUMEHEHHE JIOTHYECKHX, UCCIIE0BATENIbCKUX ONepaluid, yMeHui paboraTh ¢ HHPpopmanueil).

ba3oBeIe TOrHUeCcKUe NEUCTBUS:

BBISIBJISAT M XapaKTEPU30BaTh CYIIECTBEHHbIE MIPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB, MOHATHH,
OTHOIIECHUN MEXy TOHATUSAMU;

bopmynupoBaTh oIpeieNIeHus HOHATHUH;, yCTaHAaBIMBaTh CYLIECTBEHHBIH IpPHU3HAK
KJ1accu(hUKauu, OCHOBAHMS JUIsi 000OIICHUS M CPAaBHEHUS, KPUTEPHH ITPOBOIUMOTO aHAIIHN3a;

BOCIIPUHUMATh, (OpPMYyIUpOBaTh U NPEoOpPa3OBBIBATH CYXKJIEHHS: YTBEpAMUTENIbHbIE U
OTpHUILaTeNbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISBIIATh MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MHpPOTHBOpeuHMss B  (akrax,
JAHHBIX, HAOMIONEHUAX U YTBEPXKJIEHUSX; IpeiaraTb KpUTEPUU Jis BBISBICHHUS 3aKOHOMEPHOCTEHN U
IIPOTUBOPEYUN;

JIeNlaTh BBIBOJIBI C HCIIOJIB30BAaHMEM 3aKOHOB JIOTHMKH, JAEIYKTUBHBIX U HWHAYKTUBHBIX
YMO3AKJIFOUEHUH, YMO3aKIIIOUEHHI 110 aHAJIOTUH;

pa30buparh JOKa3aTelbCTBA MaTEMATUYECKUX YTBEPKACHUM (IpsMble U OT MPOTUBHOIO),
IPOBOJIUTh CAMOCTOSITENIbHO HECJIOXHbBIE JO0Ka3aTelbCTBA MaTeMaTHYeCKUX (DaKTOB,  BBICTPAWBATh
apryMeHTaluIo, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI;

000CHOBBIBAaTh COOCTBEHHBIE PACCYK/ICHHS;

BbIOMpaTh CIOCOO pemieHusi yuyeOHOW 3ahauu  (CpaBHMBATh HECKOJIBKO BAPUAHTOB pEILIEHUS,
BbIOMpaTh Hambosee MOAXOJAIMINN C yUeTOM CAMOCTOSITENLHO BbIJICIIEHHBIX KPUTEPHUEB).

ba3oBble nccnenoBarenbCKue 1eUCTBUSA:

MCII0JIb30BaTh BONPOCHI KaK UCCIIEN0BATEIbCKUI MHCTPYMEHT I103HAHUS;

dbopMynupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpPEUUE, MpPOoOJIEMy, CaMOCTOSITEIbHO
yCTaHaBJIMBAaTh MCKOMOE U JJaHHOE, (POPMUPOBAThH TUIIOTE3Y, ApIYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

IIPOBOAMTH MO CaMOCTOSITEIbHO COCTABIEHHOMY IJIaHY HECIIOKHBIM AKCIEPUMEHT, HEOOJbIIoe
HCCIIE/IOBAaHUE 10 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTreMaTH4YecKoro oOBEeKTa, 3aBHCHMOCTEH OOBEKTOB
MEXIy CO00i;

CaMOCTOSTENbHO (hopMyNnupoBaTh OOOOIIEHHST M BBIBOJBI MO pe3yjibTaTaM  IPOBEICHHOTO
HabJ01eHus, HCCIIEIOBaHMs, OLIEHUWBATh JOCTOBEPHOCTh IOJYYEHHBIX pPE3yJIbTaTOB, BBIBOJAOB H
0000I1IEeHHI;

MIPOrHO3MPOBATh BO3MOXKHOE Ppa3BUTHE MPOIECCA, a TAKXKE BBIABUIAThH MPEATIOIOKEHHS O €ro
Pa3BUTHUHU B HOBBIX YCIIOBHSX.

Pa6ota ¢ uadopmanmeii:

1. BBIABIATH HEAOCTATOUYHOCTH M M30BITOYHOCTH MH(OPMAIMU, TAHHBIX, HEOOXOJUMBIX IS
peLeHys 3a/1a4H;



2.  BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATH3UPOBATh M HHTEPIPETHUPOBATH HMHPOPMALHUIO
Pa3NUYHBIX BUAOB U (POPM IPEICTABICHHUS;

3. BbIOMpaTh (popMy mpexncTaBieHUs MH(DOpPMAIMM M WILIOCTPUPOBATh pELIacMble 3aJauyu
CXeMaMH, AMarpaMMaMu, HHOH rpadukoil 1 MX KOMOMHALUAMUY;

4. oueHHBaTh HAJSKHOCTh MH(OPMALMM IO KPUTEPUAM, IPEJUIOKEHHBIM  YUUTENIEM WM
c(OpMyYIHPOBAHHBIM CAMOCTOSTENHHO.

VHMBepcallbHble KOMMYHUKATUBHbIE IeHCTBUS 00€CIIeUnBAOT CPOPMHUPOBAHHOCTD COLIUAIBHBIX
HAaBbIKOB 00yYaroIIUXCs.

Obwenue:

BOCIIPHHUMATH ¥ (POPMYIIMPOBATH CYXJICHHUS B COOTBETCTBUU C YCIOBUSAMH U LENISIMHU OOIICHUS;
SCHO, TOYHO, T'PAMOTHO BBIpa)KaTb CBOK TOYKY 3pEHMsS B YCTHBIX M IHUCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHMSI 110 XOJly PEILIEHUsl 3a7auyd, KOMMEHTHUPOBATH IIOJIyYEHHBIH PE3yIIbTaT;

B XO0Jle¢ OOCYKIEHHUs 3a/laBaTh BOIPOCHI 10 CYIIECTBY OOCYXJaeMOW TeMbl, MpOOJIEMBI,
pemaeMoil 3azauu, BBICKA3bIBAaTh UJECH, HALIEJICHHBIE HAa [IOUCK PEIICHHUS; CONIOCTABIIATH CBOU CYKICHUS
C CYXACHUSMH [JpYTrUX Y4YacTHHUKOB Juajiora, OoOHapyKuBaTb pa3jIM4Me€ M CXOJACTBO NO3MLUH; B
KOPPEKTHOH Gopme (HopMyIHpOBATh PA3HOTIACHS, CBOU BO3PAKEHUS;

IOpPEACTaBIATh pE3yabTaThl pEIIEHUs 3aJadyd, OHKCIEPUMEHTAa, MCCIEJOBaHUs, IPOEKTa;
CaMOCTOSITENTFHO BBIOMpPATh (GopMaT BBHICTYIUICHHS C YYeTOM 3a/ad IPEe3eHTAlMH U OCOOEHHOCTEH

ayJAUTOPUH.
CoTpyaHUYECTBO:
_ IIOHUMaTh M HCHOJB30BATH MPEUMYIIECTBA KOMaHIHOM M MHAMBUIYyadbHOH pabOThl IpH
peuicHUuN y‘-Ie6HBIX MAaTeMaTUYCCKUX 3ajad;, I[MPUHHUMATb oejib COBMECTHOM ACATCIIbHOCTH,

IUIAHUPOBaTh OpPIraHU3AlL[MI0 COBMECTHOM paloThl, pacHpeneisTb BUAbl padoT, JOrOBapHBATHCS,
00CYXI1aTh MPOLIECC U PE3yNbTaT paboThl; 0000IAaTh MHEHUS! HECKOJIBKUX JIFOICH;

_ y4acTBOBaTh B TIpYMIOBBIX (opmax paboTel (00CyxkeHus, 0OMEH MHEHHSIMH, MO3TOBBIC
IITYPMBI H JIp.); BBIIOJHATH CBOIO YacTb PadOThI U KOOPAMHUPOBATH CBOM JEHCTBHUSL C JPYTUMH
YjieHaMd KOMAaHJbl; OLIGHMBAaTh KadecTBO CBOEr0 BKJIaJa B OOLIMI NPOAYKT IO KpPUTEPUsM,
cOpMyYIHPOBaHHBIM YYaCTHUKAMH B3aMOJACHCTBHSL.

VHHUBepcallbHble PETYNISATHBHbIE JeicTBUsA oOecrneuuBalOT (OPMUPOBAHUE  CMBICIOBBIX
YCTaHOBOK U JKU3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopranuzanus:

CaMOCTOSITENIbHO COCTABJISITh IUIaH, AJTOPUTM pEIIeHUs 3a7aud (MU €ro 4acTbh), BEIOMpATh
CIOCcO0 pelIeHusl ¢ Y4eTOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHHH C YI€TOM HOBOW MH(DOpMAITUH.

CaMOKOHTpOIIb:

Brnanets crioco6aMu caMoOIIpOBEpKH, CaMOKOHTPOJISL — Tpolecca M pe3ysibTaTa  pPelIeHUs
MaTeMaTHYeCKOH 3a1auu;

NPEIBUIETh TPYIHOCTH, KOTOpbIE MOTYT BO3HUKHYTh IIPH PpEIIEHWH 3a]add, BHOCUTH
KOPPEKTHBBI B JESTEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIbCTB, HAMIEHHBIX OIIMOOK, BBISIBIEHHBIX
TPYAHOCTEH; OLIEHUBATh COOTBETCTBUE PE3YIbTATa JACATEIBHOCTH TIOCTABICHHON eI~ M YCIJIOBHSIM,

OOBSICHATh MPUYUHBI JOCTHKEHHS MM HEOCTM)KEHUS LeJIM, HaXOJUTh OUIMOKY /JaBaTh OLIEHKY
MIPUOOPETEHHOMY OIIBITY.

I[TPEJIMETHBIE PE3YJIBTATBI
7 kJaace
] PacrioznaBaTh M3yueHHBIE TE€OMETpUYECKHE (QUIYpbI, ONpEeAeNsiTh HX B3aUMHOE
pacmojoxeHue, u300pakaTh TeoMeTpuueckrue (UTYPHI; BBIIOJHATH YEPTEXKHU IO YCIOBUIO 3a/JayM.
I/ISMepﬂTB J'IHHGIZHBIC 158 er'IOBI)Ie BCIINYNHBI. PeHIaTB 3aJa4 Ha BBIYUCIICHUC IJINH 0Tpe31<013 1 BCIIMYUH
YTJIOB.

. Jlenatb rpyOyro OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIWYHMH MPEIMETOB B PEAbHON KHU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuyare pa3mMepbl 3TUX OOBEKTOB 110 MOPSIIKY BETHUNHBI.

. CTpouTh 4epTeXU K T€OMETPUUECKUM 3a/ladaM.

. [Tonp30BaTbcsl NpHU3HAKAMM PABEHCTBA TPEYTOJBHUKOB, HCIIOIb30BATh IPU3HAKH H

CBOMCTBa paBHOGGIlpeHHLIX TPCYIrOJIbHUKOB IIPpHU PCIICHUU 3a/1a4.
L4 HpOBOI[I/ITB JIOTUYCCKUC PACCYKACHUSA C UCIIOJIB30BAHUEM I'COMECTPUUCCKUX TCOPEM.



o Ilonb30BaTbcsd NpHU3HAKaMU PaBEHCTBA MPSMOYIOJbHBIX TPEYrOJIbHUKOB, CBONCTBOM
MeIMaHbl, IPOBEAEHHON K TMIIOTEHY3€ IPSAMOYTOJIBHOIO TPEYrOJbHUKA, B PELICHUHM T'€OMETPUYECKUX
3azad.

o OmnpenensaTs MapajuieNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOphIe 00pa3zyeT ¢ HUMHU
cexymas. Onpenenars NapauleIbHOCTh NPSIMBIX C IIOMOIIbIO PAaBEHCTBA PACCTOSIHUI OT TOYEK OJHOU
MPSAMOM 10 TOYEK IPYTrOr MPSMOi.

o Pemate 3a1aun Ha kier4aToi Oymare.

o [IpoBOIUTH BBIYMCICHUS M HAXOAUTh 4YMCIOBble M OyKBEHHbIE 3HAU€HHUs YIJOB B
r€OMETPUUYECKUX 3aJa4aX C MCIOJIb30BAHUEM CYMMBbI YIJIOB TPEYIOJIbHHUKOB W MHOI'OYTOJIbHUKOB,
CBOWCTB YIJIOB, OOpa30BaHHBIX IPU IEPECEYEHUHU [BYX MapauIeNbHBIX MNPSAMBIX ceKyuled. Pemars
IIPAKTUYECKHE 3a/1a4l HA HAXO0X/IEHUE YTIIOB.

o Brnanets noHATHEM T€OMETPUYECKOTO MECTA TOUEK. Y METh ONPEIENATh OUCCEKTPUCY yIiia
U CEpPEIMHHBIM NEPHEHIUKYISIP K OTpPEe3Ky Kak TIeOMETpUYecKHue MecTa Touek. DopmysmpoBarhb
OIIpe/IeNICHUs] OKPYKHOCTH U Kpyra, XOpJbpl U JUAaMETpa OKPYXHOCTH, II0JIb30BAaThCS UX CBOWCTBAaMHU.
YMeTh NPUMEHATH 3TH CBOMCTBA IIPU PELICHUU 3a/1a4.

o Bnaners MOHATHEM ONUCAaHHOW OKOJIO TPEYrOJIbHHKA OKPYKHOCTH, YMETh HaxOIUTh €€
ueHtp. Ilonp3oBarecs dakTamMu O TOM, YTO OMCCEKTPHCHI YIJIOB TPEYrOJbHHUKA TEPECEKAIOTCs B OAHOM
TOYKE, U O TOM, YTO CEPEIUHHBIC MEPIEHIUKYISPbl K CTOPOHAM TPEYTOJIbHUKA NEPECEKAIOTCS B OJTHOU
TOUKE.

. Biagere noHATHMEM KacaTenpHOM K  OKPYXKHOCTHM, IIOJIB30BaTbCid TEOPEMOH O
NIEPIEHIUKYJIIPHOCTH KacaTeJIbHOM M paauyca, NpPOBEACHHOrO K Touke KacaHud. [lonb3oBarbesd
MIPOCTEHIIMMHU T€OMETPUUYECKUMU HEPABEHCTBAMH, IOHUMAaTh WX IMpakTU4eckuil cMmbicia. IIpoBoauthb
OCHOBHBIE T€OMETPUUECKH ITOCTPOCHHUSI C IOMOLIBIO LIUPKYJIS U TMHEUKU

8 kiace

o Pacrio3HaBaTh OCHOBHBIE BUJbl UYETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBHI, I0JIb30BATHCA MX
CBOMCTBAMH IIPHU PELIEHUH F€OMETPUUYECKUX 3aad.

o [IpuMeHATH CBOWMCTBA TOUKM IEPECEUEHMs MeJIuaH TpeyrojbHHKa (LIEHTpa Macc) B
pEelIeHnN 3aau.

o Bnaners nonsTHeM cpeiHel JUHUM TPEYrOJbHUKA U Tpalleluy, IPUMEHATh UX CBOMICTBA
IIpU  peleHuH reoMerpudeckux 3aaad. llomp3oBatbess Teopemont Panmeca M TEOpeMOH O
IIPONOPLINOHANIBHBIX OTPE3KAX, IPUMEHATh UX I PELIECHUS IPAKTHUECKUX 3a1a4.

o [TpuMeHATH MPU3HAKH [TOJI0O0US TPEYTOJIbHUKOB B PEIIEHUHN FEOMETPUUECKUX 3a]1ay.

o [Tonmp3oBatbes Teopemoil Iludaropa s perieHuss reoMeTpUYecKHX M MPAaKTUYECKHUX
3aga4. CTpoUTh MaTeMaTHYECKYIO0 MOJIEb B MPAKTUYECKUX 33/1a4aX, CAMOCTOSITENIbHO JIelaTh YepTEX U
HaXOJUTh COOTBETCTBYIOLIUE JITMHBI.

o Bnagers moHATMSAMH CHHYca, KOCMHYCa M TaHI€HCAa OCTPOTO yrjia MpsAMOYTOJbHOTO
TpeyrojbHuKa. [101b30BaThCS 3STUMHU MOHATUSIMU JUISI PEIICHUS TPAKTHUYECKUX 3ajau.
. Boruncnate  (pa3nuyHBIME - crloco0amM)  MJIOLIAAb  TPEYroJibHUKAa M IUIOIIAIN

MHOTOYTONBHBIX GUryp (MOJB3ysCh, T/I€ HEOOXOAUMO, KaJbKyasTopoM). [IpuMeHSTH moiydeHHBIe
YMGHI/HI B HpaKTI/I‘IeCKI/IX 3aga4dax.

[ ] BJ'[aI[eTI) IIOHATUSMHU BIIMCAHHOI'O H HCHTpaJ'II)HOFO yrna, HUCITIOJIB30BATh TGOpCMBI [0)
BIIMCAHHBIX YIJIaX, yIJIax MEXIy XOpJaMu (CEeKyIIMMM) M yrjie MexAy KacaTelbHON W XOpJoi mpu
pEIIeHNN TEOMETPUIECKUX 3a71a4.

[ ] HpI/IMeHSITI) HOqueHHBIe 3HAHUS Ha HpaKTI/IKe e CTpOI/ITL MAaTEMATUYCCKHUEC MOACIIN HJIA
3aa1a4 peam)Hoﬁ XKN3HU " HpOBOI[I/ITI) COOTBGTCTByIOHII/IC BBIYUCIICHUA C HpI/IMeHeHI/IeM HO)IO6I/I$I 158
TPUTOHOMETPHH (ITOJIB3YSACH, TJIe HEOOXOANMO, KATbKYISITOPOM)

9 kJaacc

. 3HaTh TPUTOHOMETpHUYECKHE (YHKIUU OCTPBIX YIJIOB, HAaXOJIUTh C HX IOMOIIbIO
pa3IMYHbIE JIEMEHTHI MPSIMOYTOJILHOTO TPEYTrOJIbHUKA («pPEUIeHHE MPSIMOYTOIbHBIX TPEYTOJIHHUKOBY).
HaxoauTs (¢ HOMOIIbIO KaNbKYISTOPA) JUIMHBI M YTJIbI JUISl HETAOJIMYHBIX 3HAUEHUH.

L ITons30BaThCA q)OpMy.]'IaMI/I MMPUBCACHUA U OCHOBHBIM TPUTI'OHOMETPHUUCCKUM TOXKICCTBOM
JJIs1 HAaXOXIACHU A COOTHOIIICHUMN MCKAY TPUTOHOMECTPUUICCKUMU BCINYNHAMU.
L4 Hcnons3oBaTh TCOPCMbI CUHYCOB U KOCHUHYCOB JJIsI HAXOKACHUSA PA3JIMYHBIX 3JICMCHTOB

TpeYrojbHUKa («pelleHue TPEyroJbHUKOBY), IPUMEHSTh UX MPU PELICHUH F€OMETPUUECKUX 3aau.



. Brnagers monsTHsIME TTpeoOpa3oBaHus MOI00US, COOTBETCTBEHHBIX JIEMEHTOB MOAO0HBIX
¢uryp. Ilonb3oBaTbes cBOMCTBaMH MOAOOUS MPOU3BOJIBHBIX (PUTYp, YMETh BBIYUCIATH JUIMHBI U
HaXOJUTh YIJIbl Y MOAOOHBIX (uryp. [IpuMeHsITh CBOHCTBA MOAOOMS B MPAKTHYECKHUX 3aJadax. YMeETh
MPUBOJUTH MPUMEPHI TOJOOHBIX (GUTYDP B OKPYKAIOLIEM MHpE.

° ITons30BaThCs TE€OpEMaMHu O IPOU3BECACHHUU OTPE3KOB XOPHd, O IPOU3BECACHHU OTPC3KOB
CCKYyIIUX, O KBaapaTre KacaTeJIbHOM.
° ITons30BaThCsA BCKTOpaMH, IIOHHMATb HX FGOMeTpI/I‘IeCKI/Iﬁ u (bI/I3I/I‘l€CKI/If/'I CMBICJI,

MNPUMCHATH UX B PCIICHUU I'COMCTPUUICCKHUX U (bI/I3I/I‘-IeCKI/IX 3aaad. HpI/IMGHHTB CKaJIApHOC MPOU3BCACHUC
BCKTOPOB IJId HAXOXACHUA NJIWMH U YIJIOB.

° Ilons30BaThCsA METOAOM KOOpAHWHAT Ha INUIOCKOCTH, IIPUMCEHATH €TI0 B PCIICHHUU
rCOMCTPHUICCKUX W NPAKTUYCCKHUX 3a/ay.
L4 BJIaI[GTB MOHATUAMU HNPABUIIBHOI'O MHOI'OYI'OJIbHUKA, JJIMHBI OKPYXHOCTHU, NJIWHBI OYT'A

OKPY’)KHOCTH M paJHaHHON MEpbI yIJia, YMEThb BBIYHCIATH IUIOHIAb Kpyra u ero 4dacreil. [IpumeHsTsh
MOJIy4YEeHHBIC YMEHHUS B MPAKTUYECKUX 3aa4ax.

. HaxomuTte ocu (MM LEHTPBI) CUMMETpUH (GHUTYp, TPUMEHSTH ABMKEHHS IUIOCKOCTH B
IIPOCTEHIINX CITy4dasix.
o IIpyMeHsTh MONY4YEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTH MAaTEMATHYECKUE MOJEIH UL

3a/1a4 peajbHOM JXKU3HU W TMPOBOJAUTH COOTBETCTBYIOIIME BBIYUCICHUS C MPUMEHEHHWEM IOJ00us U
TPUTOHOMETPHYECKHUX (QYHKIIHH (MOJIB3YACH, TJ€ HEOOXOAUMO, KATbKYISITOPOM).

CXEMBI IIOCTPOEHU A YUEBHOI'O MO YJIA

OcBoenne yyeOHoro Mmonyis «l'eoMeTpus» Ha ypOBHE OCHOBHOT'O OOIIIETrO
00pa3oBaHMsl JTOJDKHO OOECIIEYMBATH JOCTHIKEHHE CIIEAYIONINX MPEIAMETHBIX
00pa3oBaTENIbHBIX PE3YJIHTATOB!

7 knace

PacriosHaBaTh HM3y4Ye€HHBIE TEOMETPHUYECKHME  (UTYpBI, OIPENENsITh WX B3aMMHOE
pacriojio)keHue, H300pakaTb TE€OMETPUYECKHE (PUTYpHI; BBINOJIHATH YEPTEKH 110 YCIIOBHIO
3amaud. M3MepsiTh JTMHEHHbIE W YTIJIOBBIE BEIWYMHBI. Pemarh 3a7aun Ha BBIYUCICHHUE JUTHMH
OTPE3KOB M BEJIMYUH YTJIOB.

Jenate rpyOyo OIIEHKY JUHEHHBIX U YTIIOBBIX BEJIMYUH MPEIMETOB B PEajibHOM KU3HH,
pa3MepoB TIPUPOAHBIX OOBEKTOB. Paznmuyars pa3Mepbl STUX 00BEKTOB MO MOPSIAKY BETUUHHEL.

CTpouTh 4YEepTEeXU K I€OMETPUYECKHM 3ajladyaM.

[Tomp30oBaThCsl TIPpU3HAKaMH pPABEHCTBA TPEYTOJbHUKOB, HWCIIONB30BAaTh IPU3HAKHA U
CBOMCTBa paBHOOEAPEHHBIX TPEYTOJILHUKOB MPHU PELICHUHN 3a/1ay.

[TpoBOIUTE JIOTHYECKHUE PACCYKICHHUS C UCTIOTB30BAaHUEM T€OMETPUIECKUX TEOPEM.

[Tonmp30BaThCsl MPU3HAKaMH PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIBHHKOB, CBOHCTBOM
MEIWaHbl, TPOBEIACHHOW K THIIOTEHY3€ MPSIMOYTOJBHOTO TPEYrOJbHUKA, B pPEIICHUU
reoMeTpUYECKHUX 3a]ad.

OmnpenensiTe MapajuIeIbHOCTh NMPSMBIX C TTOMOIIBIO YTIJIOB, KOTOpPBIE 00pa3yeT ¢ HUMU
cekymas. OnpenensTe napamuiebHOCTh MPSIMBIX C TOMOIIBIO PaBEHCTBA PACCTOSIHUM OT TOYEK
OJTHOM TIIPSIMOM OO TOYEK APYTOH IPSMOM.

PemaTp 3amaumn Ha KiaeT4aToil Oymare.

[IpoBOIMTE BBIYUCIICHHUS] M HAXOIWTh YHCIIOBBIE W OyKBEHHBIC 3HAYCHUS YIJIOB B
reOMETPUYECKUX 3aj1a4ax C WCHOJB30BAaHUEM CYMMBI YTIJIOB TPEYrOJIBHUKOB U
MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IIPH TNEPECEUCHUH ABYX NapaUICTbHBIX
MPSIMBIX CeKyIel. Pemars npakTudyeckue 3aja4u Ha HaX0XKJACHHUE YTJIOB.

BrnaneTs noHSITHEM reOMEeTPUIECKOTO MECTa TOYSK. Y METh ONPEeAeIsiTh OMCCEKTPUCY
yrjia U CepeaWHHBIN MEePHeHAUKYISAP K OTPE3Ky KaK IeOMETPUYECKHE MECTa TOYEK.

DopMyIHUpOBaTh OMNPENIENCHUS OKPYXHOCTH W Kpyra, XOpAbl U TUamerpa
OKPY>KHOCTH, MOJB30BaThCA MX CBOWCTBAMH. Y METh IIPUMEHSATh 3TH CBOWCTBA IPU PEIICHUU
3a7ad.

BrnaneTs moHsITHEM OMHUCAaHHOM OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETH
HaXOJIUTh €€ IIeHTp. [lonmb3oBaThCcs pakTaMu O TOM, 9TO OMCCEKTPHUCHI YTIIOB
TPEYTOJbHUKA IIEPECEKAIOTCS B OJTHOM TOUKE, U O TOM, YTO CEPECAUHHBIC
MEePIIEHAUKYJIISIPBI K CTOPOHAM TPEYTOJIbHUKA ITIEPECEKAIOTCs B OJHOU TOYKE.



Brianets moHsITHEM KacaTe€IbHOU K OKPYKHOCTH, OJIB30BaThCSI TEOPEMOU O
NEePHEHINKYJISIPHOCTH KacaTeJIbHON U paJuyca, MPOBEAECHHOTO K TOYKE KaCaHMUsI.

ITonb3oBaTbCcs MPOCTEUIITUMU re€OMETPUYECKUMHU HEPABEHCTBAMU, ITOHUMATh
HUX IPAKTUYECKUN CMBICII.

[TpoBOANTHE OCHOBHBIE T€OMETPUYECKHUE NOCTPOCHHUSI C MOMOIIBIO [UPKYJISI U JIMHEUKU.

8 kiace

Pacnio3naBaTh OCHOBHBIE BHUbl YETHIPEXYTOJbHUKOB, UX DJIEMEHTHI, IOJIb30BAThCS
UX CBOWCTBaMM IIPU PEUICHUU I'€OMETPUUECKUX 3ajiady.

[IpuMeHsaThr CBOMCTBA TOUYKH IEPECEUCHUs] MEJIHaH TpeyrojbHUKa (LIEeHTpa Macc) B
pelleHnu 3aaad.

Bnanerr moHsitueM cpelHEed JIMHUM TPEYTOJbHUKA U TpaleluH, MPUMEHSTh UX
CBOMCTBA MpH pelieHnun reomerpudeckux 3aaad. [lonp3oBarbest Teopemoit daneca u TeopeMou
O OPONOPIHUOHAIBHBIX OTpPE3KaX, MPUMEHSTh HX JUISl pELICHUS] MPAKTUUYECKUX 3aj1ad.

[TpumenaThs npu3HaKu NOJA00US TPEYTOJIBHUKOB B PEILIEHUN T'€OMETPUUECKUX 3aj1ay.

IMonb3oBaTbest Teopemoit [ludaropa st pemieHUss TEOMETPUUISCKUX M MPAKTUUYCCKHUX
3aa4y. CTpOUTh MaTeMaTUYECKYI0 MOJIEIb B MPAKTHUYECKUX 3ajJadax, CaMOCTOSATENILHO AeJaTh
YepTEeK U HAXOJAUThCOOTBETCTBYIOIINE JITUHBI.

Bragets moHATHUSIMM CHHYCa, KOCUHYyCa M TaHI€HCAa OCTPOTO yriia OpSMOYTOJIBHOTO
TpeyrojbHuKa. [10130BaThCsl S TUMU MOHATUS- MU JJISI PELICHUS] MPAKTUYESCKUX 3aj1ad.

Beraucnate  (pa3iauuHbIMUA - crioco0aMm) IUIOIIAAbh TPEYroJIbHUKA U  TMJIOLIAIHN
MHOTOYTOJIbHBIX dburyp (Tmonm3ysich, rie HEOOXOAUMO, KaJBKyIaTOpoMm). IIpuMeHsTH
MMOJIy4YE€HHBbIE YMEHUSI B TIPAKTUYSCKUX 3a/ladyax.

Bnanerr mMOHATUAMH BIIMCAHHOTO W IIEHTPAJIbHOTO YIJa, WCHOJIL30BAaTh TEOPEMBI O
BIIMCAHHBIX yIJjlaX, Yriiax MeXAy XOopJaMH (CeKYyIIUMH) U yIrie MeXIy KacaTeabHOU U XOpAou
MpU PEIICHUH TEOMETPUUESCKUX 3ajad.

Brnagers mnoHsiTHEM OIMMCAHHOTO YeThIPEXyrOJIbHUKA, NPUMEHSITh CBOMCTBA
OMHMCAHHOTO YETHIPEXYTOJbHUKA MPHU PEIICHUHU 3a/ad.

[TpuMeHsaTh oJlydeHHbIE 3HAHUS HA MIPAKTUKE — CTPOUTHh MaTeMaTH4YE€CKHUE MOJCIIHN
JUTSL 33714 pEATbHOM KU3HU U TIPOBOJUTH COOTBETCTBYIOIINE BHIUUCICHUSI C MPUMEHEHUEM
Mog00UsI U TPUTOHOMETPUH (TIOJIB3YSCh, A€ HEOOXOINUMO, KaJIbKYyISITOPOM).

9 kaacc

3HaTh TPUTOHOMETpPHYECKHE (YHKIIMHU OCTPBIX YIJIOB, HAXOAWTH C UX MOMOIIBIO Pa3TUYHbIE
AJIEMEHTHI MPSMOYTOJIBHOTO TPEYTOJIbHUKA («pelIeHrne MPsIMOYTOJIbHBIX TPEYTroJIbHUKOBY). Haxoauts (¢
MOMOIIBIO0 KaJbKYyJSTOpPA) ATUHBI U YIIIBI 1711 HETAOIHYHBIX 3HAYCHHH.

[Tonp3oBatbest popMysiaMu MPUBEACHUSI U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIACCTBOM JIJISI
HAax0KJI€HUS COOTHOLLEHUN MEXIY TPUTOHOMETPUUYECKUMHU BETMYMHAMMU.

Hcnonb30BaTh TEOpeMbl CHHYCOB U KOCHHYCOB JIJIi HAXOXKJEHUS PAa3JIUYHBIX  AJIEMEHTOB
TpeyrojbHUKa («pelIeHnue TPEYroIbHUKOBY), TPUMEHSTh UX MPU PEUICHHUH T€OMETPUUECKUX 3aau.

Brnaners monstTHsiMu TmipeoOpa3oBaHMs TMOAOOHMS, COOTBETCTBEHHBIX JJIEMEHTOB  IMOJOOHBIX
¢uryp. Ilonmb3oBaTbes cBoiCTBaMH MOAOOMS MPOM3BONBHBIX (UTYpP, YMETh BBIYUCIATH JIUHBI U
HaxOJUTh YIJIbl Yy MOA0OHBIX ¢uryp. [I[pumMeHsaTs cBOCTBA MOAOOM B MPaKTUUYECKHX 3a7adax. Y METh
MIPUBOJIUTH TPUMEPHI TOJOOHBIX (QUTYDP B OKPYKAIOIIEM MHpE.

[Tonp30BaThcs TeOpeMaMu O MPOM3BEACHUH OTPE3KOB XOPJ, O MPOHM3BEICHUU OTpPE3KOB
CEeKyIIMX, O KBaJpaTe KacaTeJIbHOM.

[Tonp30BaThCs BEKTOpaMu, TOHUMATh WX TEOMETPUICCKUN U (PUBUUECKHUI CMBICI, TPUMEHSATH UX
B PpCIUICHUH T€OMETPUYECKUX U (pu3uuecknx 3amad. [IpUMEHATh CKalIpHOE MPOU3BEICHHE BEKTOPOB
JUTSI HAXOXKICHUS JJIMH U yTJIOB.

[lonb3oBaTbcst METONOM  KOOPAMHAT HA  IUIOCKOCTH, NMPUMEHSATH €ro B  pEUICHUU
TEOMETPUUYECKUX | MPAKTHYCCKUX 3a7a4.

Brnanerp NOHATHSMHU  NPAaBWIBHOIO  MHOTOYTOJIbHUKA, IJIUHBI OKPYXKHOCTH, JJIMHBI JyTH
OKPY>KHOCTH ¥ PaJIMaHHOW MEphI yIjia, YMETh BBIUYMCIATH ILJIOMIAIh Kpyra W ero dactei. [IpumeHsTsh
MOJIyYEHHbIE YMEHUS B NPAKTUUYECKUX 3a]ayax.

Haxomute ocu (Wi TEHTPBI) CHUMMETpPUU (QUTYp, NPUMEHSTH JBW)KCHHS TUIOCKOCTH B
MPOCTEUIINX CITydasix.



[TpuMeHSTh MOTyYeHHBIC 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHYECKUE MOJICNHN JIJIS 3a/1a4
peaHBHOﬁ JKU3HU W HOpPOBOJAUTH COOTBCTCTBYIOIIMC BBIYHUCICHUA C [MPUMCHCHUCM HO[[O6I/I$I u
TPUTOHOMETPUYCCKUX QYHKIIUN (TTOJIB3YSICh, TJI€ HEOOXOAMMO, KAIBKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE
MOAYJIb «I'EOMETPHUS»

7 kaacc (He meHee 68 4)

Ne Tema/ DJIeKTPOHHBIE
n/ Koau4yecTBo OcHoBHOe XapakTepucTHKA OCHOBHBIX BU/I0B o0pa3zoBaTeIbHbI
n 4acoB coJeps;KaHue 1o AeATeJbHOCTH YYeHUKA e pecypchl
TeMaM
1 | IIpocreiimme IIpocreiimne DopMynHpoBaTh OCHOBHEBIC MOHATHUS u | https://resh.edu.
reoMeTPUYECKH € | TEOMETPUYECKHUE OIpENICIICHUS. Pacno3nasatb A3y4YeHHBIE | ru/subject/17/7
¢urypsl ®W uX | OOBEKTBL: TOUKH, | TeoMeTpudeckue  Gurypsl, omnpefensits  ux | POII reomerpus
cBoiicTBA. OpsiMble, JIydd U | B3aMMHOE PAacloj0KEHHE, BBINONIHATh YEPTEXK MO | ypoku 1-8
HN3mepenue YIIIbI, yCcloBUlO  3amadd. lIpoBoguTh  mpocreimmme
reOMeTpUYeCKHX | MHOTOYTOJBHHUK, | IOCTPOEHHUS C MOMOIIBIO LIUPKYJIss M JIMHEHKH.
BeJIu4nH (14 4) JIoMaHasl. N3mepsaTs  OUHEHHBIE U YIJIOBBIE BEJIMYUHBI
CMmexHbIe U | TCOMETPUUYECKUX M MPAKTUYECKUX OOBEKTOB.
BEPTUKAJIbHBIE Onpenensaite «Ha TJa3» pa3Mepbl PpeaJbHBIX
yrel. Pabora ¢ | 00BeKTOB, TPOBOAWUTH TpyOyr0 OLEHKY HUX
MPOCTEUIIUMU pa3MepoB.
YepTeKaMH. Pemath 3ama4un Ha BBIYKMCICHUE AJMH OTPE3KOB U
N3mepenue BEIMYMH yrioB. Pemare 3agauu Ha B3aUMHOE
JIMHEWHBIX U | pacrmojyioKeHue FeOMEeTPUYECKUX ¢uryp.
YIIIOBBIX IIpoBoauTh KNacCHU(PUKALUIO YIJIOB, BBIYUCIATH
BEJIMYUH, JUHEWHblE W YIJIOBBIE  BEJIWYMHBI, IPOBOAUTH
BBIUNCIICHHE HEOOXOIUMEBIE JIOKa3aTelIbHbIE pacCy KIACHUSI.
OTPE3KOB M YIJIOB. | 3HAKOMUTLCS C HICTOPUEH pa3BUTHS T€OMETPUN
Ilepumertp u
wiomaas  Quryp,
COCTaBJICHHBIX H3
IPSAMOYTOJIBHUKOB
2 | TpeyroabHUKHA [Nonsitue o | PacioznaBaTh mapel paBHBIX  TPEYroJbHHMKOB | Shttps://resh.ed
(22 ) paBHBIX Ha TOTOBBIX UEpTEeXkax (C yKa3zaHHEM MPU3HAKOB). | u.ru/subject/17/
TpeyrojibHUKax M | BeiBoguTh CIICACTBUS PaBeHCTB | 7
NEepBUYHBIE COOTBETCTBYIOIIMX ~ DIEMEHTOB W3  paBeHCTB | PIIIl reoMeTpus
MIPEJICTABIECHUSI O | TPEYTOJIBbHUKOB. ypoku 18-23
PaBHBIX DopMyIUpOBaTh OMNPENEICHUs: OCTPOYTOJILHOTO,
(KOHTPYSHTHBIX) TYIIOYTOJIEHOTO, IPSIMOYTOJIBHOTO,
¢durypax. Tpu | paBHOOEIPEHHOTO, PaBHOCTOPOHHETO
MpHU3HaKa TPEYTOJIbHUKOB; OMCCEKTPUCHI, BHICOTHI, MEIUAHBI
paBeHCTBa TPEyrojbHHKa; CEPeIMHHOTO MEepHeHIUKYIIpa
TPEYTOJIbHHUKOB. OTpe3Ka; epruMeTpa TpeyroIbHUKA.
IIpu3Haku DopMynMpoBaTh CBOICTBa u IIPU3HAKH
paBeHCTBa PpaBHOOEIPEHHOTO TPEyroJbHUKA. Crpoutb
OPSAMOYTOJIBHBIX | UEPTEXH,  pelarbh  3agadyd C  [IOMOIIbIO
TPEYTOJIbHHUKOB. HaXO0XKJIEHUS PaBHBIX TPEYrOJbHUKOB. [IpuMeHATh
CaoiicTBO MIpU3HAKU paBeHCTBa MPSIMOYTOJIBHBIX
MeIuaHbl TPEYrOIbHUKOB B 3ajauyax. Vcmosnb3oBarh
NPSMOYTOJILHOTO | IIM(POBBIE pecypechl il MCCICIOBaHUS CBONCTB
TPEyTOJIbHHKA. n3ydaeMblx (uryp. 3HaAKOMHUTBCS C HCTOpHUEH
PaBHOOEeIpeHHBIE | Pa3BUTHS TEOMETPUH
u
PaBHOCTOPOHHHE
TPEYTONBHUKH.
IIpuznakn u
CBONCTBa
paBHOOEIPEHHOTO
TPEYTrOJIbHUKA.
[MpotuB Gonbieit
CTOPOHBI
TpEYroJbHHUKA
JSKUT  OOJBIIUN

YTOJL
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IIpocreiimiue
HEPaBEHCTBA B
TE€OMETPHH.
HepasenctBo
TpEYroJbHUKA.
HepasenctBo
JIOMaHOH.
IIpssMOYTOJIBHBII
TPEYTOJIbHUK €
yrmom B 30°.
IlepBrie TOHATHUS
0

JI0Ka3aTeIbCTBAX

B FEOMETPUHU
INMapannenbHblie | IlapamiensHbie DopMyIHpPOBATH MOHITUE MAPAIIEIBHBIX IPSIMBIX, | https://resh.edu.
npsaMsele, CcymMma | IpsMeIe, WX | HAXOAUTh TMpaKkTU4YecKue mpuMepbl. M3yuats | ru/subject/17/7
yIJIOB cBoMcTBa, lIATHIN | cBOMCTBA YIJIOB, obpasoBanHbIX  1pu | PIIII reomeTpus
TpeyroJibHUKa MOCTyJIaT MEPECCUCHNH MTAapaIUICIbHBIX NPSAMBIX CEKYIIEH. ypoku 18-23
(14 4) EBknupa. [IpoBoaUTH TOKAa3aTENbCTBA NMAPATUICIIBHOCTH ABYX

Hakpect MPSIMBIX C TIOMOIIBIO YTIIOB, 0Opa30BaHHBIX MpPHU

Jexaliue, MEPECECUCHUH JTUX MPSIMBIX TPEThEH MNPsAMOIl.

COOTBETCTBEHHbIE | BBIUMCIATH CyMMy YTJIOB TPEYTOJIbHUKA U MHOTO-

W OJHOCTOPOHHHE | yroibHUKa. HaxoauTe umcioBble W OyKBEHHBIC

YIJIbI 3HAQUCHUS YIJOB B TEOMETPUYECKHX 3aJadax C

(obpazoBaHHBIE UCTIONIb30BaHUEM TEOpeM O CyMME  YIJIOB

MpU TEPECeUYeHUH | TPEYroJbHUKAa U MHOTOYTOJIbHUKA. 3HAKOMHUTBCS C

napauienbHbIX HCTOPUEN Pa3BUTHSI T€OMETPUU

MPSIMBIX

ceKyIen).

IIpuzHak

napavielbHOCTH

MPSIMBIX yepes

PaBEHCTBO

paccTostHML ~ OT

TOUYEK OJTHOM

psAMON oo

BTOPOH  MpPsIMOM.

Cymma YIJIOB

TpeyrojlbHUKa U

MHOTOYTOJIbHHKA.

Buemnue  yrusl

TpeyroJbHHUKA
OxkpyxkHOCTb M | OKpY>XHOCTb, ®dopmynupoBaTh  ONPEACICHHS:  OKPYXKHOCTH, | https://resh.edu.
KpYT. XOPJIbI U | XOpAbl, AMAMETPA U KacaTeNbHOW K OKPY>KHOCTH. | ru/subject/17/7
T'eomeTpHuuyeck JUaMETPHI, ux | M3yyath MX CBOKHCTBAa, TpH3HAKH, CTpouTh | PIIII reomeTpus
He MOCTPOEeHUus1 | CBOWCTBA. uyepTexu. VccrenoBarb, B TOM YUCIIE€ UCIONB3Ys | ypoku 29
(14 4) Kacarenbnas K | MpoBBIe pecypchbl: OKPYKHOCTb, BIIHCAHHYIO B

OKPYKHOCTH. YIoJI; LEHTP OKPYXHOCTH, BIIMCAaHHOM B YTOI;

OKpy>KHOCTb, PaBEHCTBO OTPE3KOB KacaTelbHBIX. Vcmonp30BaTh

BIIMICAHHAS B | Merog I'MT i jgokaszarenbcTBa TEOPEM O

yrou. Ilonarue o
I'MT,
NpUMEHEHUE B
3agadax.
buccektpuca u
CEepEeIMHHBIN
NEePICHTUKY ISP
KakK
reOMETPHUUECKHE
MecTa TOYEK.
OKpy>KHOCTB,
OTIMCaHHASl OKOJIO
TpEyroJbHUKA.

nepeccycHuun 6I/ICCCKTpI/IC YIJIOB TPEYroJIbHUKa U

CEpEIMHHBIX MEPHEHAUKYISPOB K CTOpOHaM
Tpeyroiparka ¢ TnoMmomieio ['MT. OnameBaTh
MOHATUAMUA BIIMCAHHOMN 51 OIUCAHHOU

OKPYKHOCTEH TpEeyrojbHUKA, HAXOAUTh IIEHTPHI
3TUX OKPY>KHOCTEH.

Pemate OCHOBHBIE 337jauM HA IOCTPOEHME: YrJa,
PaBHOTO JaHHOMY; CEpPEIMHHOIO MEPIEHANKYIIpa
JIAaHHOTO OTpe3Ka; MpsSIMOM, MNpPOXOoIsiier uepes
JIAHHYK0 TOYKY M IEPIEHIUKYISIPHOH JaHHOM
MPSIMON; OHMCCEKTPUCHI JaHHOTO yria;
TPEYTOJIBHUKOB MO PAa3INYHBIM 3JIEMEHTaM.
3HaKOMUTBCS ¢ UCTOPUEH Pa3BUTHUs T€OMETPUU
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Brmcannas B

TPEYroJIbLHHUK
OKPYKHOCTb.
IIpocreiimiue
3a1a4n Ha
MOCTPOCHUE
5 | lloBTOpEHME, IToBTOpEHME u | Pematn 3ama49u Ha MOBTOpEHUE, | https://resh.edu.
06061IeHHe 00001IeHHe WITIOCTPUPYIONIHE CBS3H MEXIy pa3HuYHbBIMH | ru/subject/17/7
3HaHMH (4 4) OCHOBHBIX 4acTAMHU Kypca P31l reomeTpus
MMOHATHI " ypoku 30-34
METOJ0B Kypca 7
Kjacca
8 Kuacc (He Menee 68 u )
Ne | Tema/ DJ1eKTPOHHBIE
n/ | KoauyectBo OcHoBHOE XapaKkTepuCTHKA OCHOBHBIX BU/0B o0pa3oBaTeJIbHBI
n 4acoB cojiep:KaHue Mo HAesATeILHOCTH yYeHHKA e pecypcbl
TeMaM
1 YeThIpexyrojibu [MapannenorpamMm, | M3o0paxkaTh ©W  HaxoauTh Ha  dYeprekax | https://resh.edu.r
ukn (12 ) ero TMpPU3HAKK ¥ | YCTBIPEXYTOJbHUKH  pasHbIX BHIOB W  ux | u/subject/17/8
ceoiicTea. YactHele | snemMeHTE.  DopmysnupoBars  onpenenenus: | PILI reomerpus
clyJan mapaaiesorpaMmMa,  pSMOYTONbHHKA, —pomba, | YPOKH 1-8
napajiesorpaMMOB | KBajipata, Tpamelnud, pPaBHOOOKOW Tpameuuy,
(IpSIMOYTOJIBHUK, NpsSAMOYTONbHOK  Tpamenuu.  JlokaspiBaTh U
poMO, KBagpaT), UX | UCIIOIB30BATh NPH PEIICHUM 3a1a4 NPU3HAKH H
MPU3HAKA W | CBOMCTBA: MapajuieJiorpaMMa, HpsSMOYTOJIbHHKA,
CBOKCTBA. poM0Oa, KBagpara, Tpameuud, paBHOOOKOH
Tpanenus. Tpaneuuu, NpMOYTrOJIbHON TPAELIUH.
PaBHOOOKas u | [Ipumenste  MeTon ~ yABOGHHMA  MeEAMAHBI
MPSAMOYTOJIbHAS TPEyroJbHUKA.
TpamnenuH. Hcnonb3oBath  mudpoBble  pecypchl  AuA
YaBoeHue WCCIIETOBAHUS CBOMCTB N3y4aeMbIX (GUTYP.
Me/IUaHbl. 3HAKOMUTHCS C UCTOPUEH Pa3BUTHSI TEOMETPHH
LenTtpanbHas
CUMMETpUSsI
2 Teopema ®aneca | Teopema Paneca u | [[poBogUTH MOCTPOEHUS C MOMOIIBIO LHUPKYJsA U | https://resh.edu.r
1 Teopema o Teopema 0 | MTMHEHKH C WCroib3oBaHueM Teopembl MDaneca u | u/subject/17/8
NPONOPIHOHAIL | PONOPIMOHAIBHEl | TEOPEMBI O  NPONOPLHMOHATBHBIX  oTpeskax, | PIUI reomerpus
HBIX O0Tpe3Kax, X OTpe3Kax. CTPOHTH YEeTBEPTHIN IIPONOPLHOHAIBHBI | YPOKH 5,16-21
nojao0HbIE Cpennsist JTUHUSA | OTpe30K. IIpoBOAUTH MOKa3aTENbCTBO TOTO, HYTO
TPeyroJbHUKH TPEYroJIbHHUKA. Me/IMaHbl TPEYroJbHUKA MEePEeceKaloTcsi B OJHON
(15 ) Tpaneuus, ee | TOUKe, M HaxXOIUTh CBS3b C ILIEHTPOM Macc,
CpeIHSS JIUHUSL. HaXOJIUTh OTHOIIEHHWE, B KOTOPOM MeE/IUaHbI
IIponopimoHanbHel | AeNSITCS TOUYKOM uX TniepeceueHus. HaxoauThb
e OTpE3KH, | TOAOOHBIE TPEYTOJAbHUKN Ha TOTOBBIX YEPTEXKAX C
MOCTPOCHUE yKa3zaHHEeM COOTBETCTBYIOIINX NPU3HAKOB
YEeTBEPTOTO nogobust. Pemare 3amaum Ha  momoOHBIE
MPONOPLUOHANBHOT | TPEYTOJBHUKH C IMOMOIIBIO CAMOCTOSTEIBHOTO
0 OTpe3Ka. MOCTPOCHUS YepTeKeld U HAXOKICHUST OJOOHBIX
CpoiicTBa IIEHTpa | TPEYTrOJIHHUKOB.
Macc B [TpoBOMTE JIOKa3aTENbCTBA C HCIIOJIE30BAaHHEM
TPEYTOJIbHUKE. MIPU3HAKOB MOJIO0USL.
[HonoGHbIE Joka3biBatb Tpu MpU3HAKa noaoous
TPEYroNbHUKH. TpH | TPEYrONbHUKOB. [IpUMEHSTh MOTy4YeHHbIE 3HAHUS
MpHU3HAKa TOAO0OUS | MPU PELIEHUH TeOMETPHUYECKUX M MPAKTUYECKUX
TPEYTOJILHUKOB. 3ajau.
IIpakTHueckoe 3HAKOMHUTHCS C UCTOPUEH Pa3BUTHS T€OMETPHUU
MIPUMEHEHUE
3 Iomans. [lonsitne 06 oOmeli | OBnaneBaTh NMEPBUYHBIMU TMpeACTaBICHUAMHU 00 | https://resh.edu.r
Haxoxnenune TEOPHUH IUIOMIAH. | OOmIen TCOPUH TUTOLIA M (Mepb1), | u/subject/17/8
niomaiei dopMyIbl ms | popMyIMpOBaTH CBOWCTBA ILIOmAMH, BblsAcHaATH | PILI reomerpus
TPeyroJbHUKOB | IUIOLAau MX HATISIHBIA CMBICT. BbiBoauts  (opmyser | YPOKH 9-15
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"
MHOI0YTI0JIbHBIX
¢uryp.
Tlnomaan
TMMOT00HBIX
¢uryp (14 4)

TPEYTOJIbHAKA,
napajuiesorpaMmma.
OrHolieHne
TIomaaei
TPEYTrOJILHUKOB  C
00IIIIM
OCHOBAaHHEM WU
o0IIell  BBICOTOH.
Brruucnenue
TUIOMIa e
CIOXHBIX  (uryp
yepes  pa3OueHue
Ha YacTu 74
IIOCTPOCHUE.
[Mnomamn  ¢uryp
Ha KJIeTYaTOM
Oymare. Ilmomanm
MoJOOHBIX  (UTYD.
Brruncienue
miomage. 3amaun
C  TPaKTUYECKUM
coliepKaHuEM.
Pemenne 3amau c
IIOMOIIBLI0  METOJa

IOIIAJX  MapajieorpaMma,  TPEyroJbHHUKA,
Tpanenuu u3 (hopMymbI TUTOTIA T
MIPSIMOYTOJIEHUKA (xBampata). BrBomuTh
bopMyIIEl TUTOIIATA BBIITYKJIOTO

YeTHIPEXyrOJbHUKA Yepe3 JUarOHAIM M yroil
Mexay HuMH. Haxomute mnomann — ¢uryp,
M300pakKeHHBIX Ha KJIET9aTON Oymare,
UCIIOJIb30BaTh Pa30UEHNE HA YaCTH U JOCTPOCHHUE.
Paz6upatn pUMeEpHI UCIIOJIb30BaHUS
BCIIOMOTATEIbHON  IUIOMAQAW ISl PeIIeHUs
TeOMETPUYCECKHX 3amady. Haxomute momanu
nogoOHbIX  ¢uryp.  Belumcnars  momanu
Pa3MMYHBIX MHOTOYTONBHBIX ¢uryp. Pemars
3aJa4yd = Ha  IUIOMIAJb C  TNPAKTHYECKUM
cofiepKaHueM

BCIIOMOTI'aTEJIbHON

TUIOIIAJH
Teopema Teopema HoxkaspiBate Teopemy Iludaropa, HMcnons3zoBats | https://resh.edu.r
IMudaropa u [Mudaropa, ee | ee B MPAKTHIECKUX BBIUKCIICHHsX. | U/subject/17/7
HaYaja JI0Ka3aTenbCTBO M | DOpMyIMpOBaTh onpenenenus | PILI reomMerpus
TPUTOHOMETPHUM | IPUMCHEHHE. TPUTOHOMETPHYCCKUX (DYHKIHMI ocTporo yrima, | YPOKH 13,22
10 v) OOpatHast | mIpoBepsATb  HUX  KOPPEKTHOCTb.  BBIBOAMTH

Teopema TPUTOHOMETPUYECKHUE COOTHOILICHHUS B

[Mudaropa. NpsSMOYTOJILHOM — TpeyrojbHuke. Hccnemosarsb

Omnpenenenue COOTHOILIEHHUS MEKAY CTOPOHAMHU B

TPUTOHOMETPUYECK | MPSAMOYTOJbHBIX TPEYroJbHUKAX C yriiamMu B 45°

ux ¢bysknumit | u 45°; 30°

OCTpOTro yraa, | 1 60°. Mcmome3oBaTh (HhOpMyINBI TPUBEACHUS U

TPUTOHOMETPUYECK | OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO IS

We COOTHOUICHHUS B | HAXOXKJCHHS COOTHOIIICHUH MEXTY

MPSIMOYTOJIEHOM TPUTOHOMETPUYECKUMH (DYHKIHUSAMHU Pa3THYHBIX

TPEYTOJIbHUKE. OCTpbIX YrioB. IIpuMeHATE nosryueHHbIe 3HAaHUS U

OcHoBHOE YMEHUS TpU PEIIeHHH MPaKTUYeCKUX 3a/ad.

TPUTOHOMETPUYECK | 3HAKOMUTHCS C HCTOPHEH pa3BUTHS T€OMETPUN

oe TOKAECTBO.

CooTtHomeHus

MEXJy CTOpOHaMHU

B TNPSMOYTOJBHBIX

TPEyrojpHUKaxX ¢

yrmamu B 45° wm

45°; 30° u 60°
Yribl B Briucannsie u | GopmynupoBaTh OCHOBHBIE onpexeneHus, | https://resh.edu.ru
OKPYKHOCTH. LEHTpaJbHbIE CBSI3aHHBIC C yrJIaMu B Kpyre (BmucaHHBIN yrou, | /subject/17/7
Bnucannbie u YTIIBI, YTOJI MEXIy | ICHTPATbHBIN YTOM). POII reomerpust
ONnHCAHHBIE KacaTeJIbHON u | HaxonuTe BOMcaHHBIE YIBI, ONMHUparomuecs Ha | ypoku 25-34
YeTbIPeXyroJibH | XOPIOH. VYol | ofHY AYry, BBIYHCIATH YIJIBI € [TOMOILBIO
HKH. MEXJy XOpJIaMH U | TEOPEMBI O BIIMCAaHHBIX yIJIaX, TEOPEMBbI O
KacarenbHble K | CEKyIIUMH. BITUCAHHOM  YETHIPEXYTOJbHUKE, TEOPEMbl O
OKPY’KHOCTH. Briucannsie U | LHeHTpaibHOM yrie. MccnenoBarb, B TOM YHCIe C
Kacanue ONMCAHHbIE MOMOIIBIO IU(PPOBBIX PECYpPCOB, BIHCAHHBIE WU
OKPY’KHOCTeIi YEeThIPEXYTOJbHUKN | ONMCAHHBIE YEThIPEXYTONBHUKH, BBIBOJUTh HX
(13 v) , WX TIpU3HAaKH M | CBOWCTBA M MPHU3HAKH.

CBOICTBA. Hcnonp3oBaTh 3TH CBOICTBa M MpPHU3HAKU MpU

IIpumeHeHnrne 53TUX

peleHn! 3a/1a4
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CBOMCTB
pelieHuu
TEOMETPUICCKUX
3aa4.
Bzaumuoe
pacroyiokeHue
IBYX
OKPYXKHOCTEM.
Kacanue
OKPY’KHOCTEMN

npu

IToBTOpEHHUE,
0000menne
3HaHui (4 4)

IToBTOpEeHue
OCHOBHBIX IOHSTHIA
Y METOJIOB KYPCOB
7 u 8 KIaccos,
000011IeHIE 3HAHUM

Pemats 3a7a4u Ha MOBTOpPEHHUE,
WUTIOCTPUPYIOIINE CBS3U MEXIY Pa3IUUYHBIMU
4acTsIMU Kypca

https://resh.edu.ru
[subject/17/7
PO1III reomerpus
ypokwu 1-8

9 kimacc (He MeHee 68 u)

Tema/
KoauyecTBoO
JacoB

OcHOBHOE
coJep:KaHue 1o
TeMaM

XapaKTepI/ICTHKa OCHOBHBIX BH/10B
AEATECJIBbHOCTH YYCHUKA

DJIeKTPOHHBIE
o0pa3oBaTeIbHbI
e pecypcsbl

Tpuronomerpus.
Teopembl
KOCHHYCOB /|
CHHYCOB.
Pemenue
TPeyroJIbHUKOB
(16 )

Onpenenenue
TPUTOHOMETPUYECK
uX (QYHKIUHA yriioB
or 0° mo 180°.
Kocunyc u cunyc
MpsIMOTO U TYIIOTO
yria. Teopema
KOCHHYCOB.
OO6o6meHHast
TeopeMa CHHYCOB C
paarycoM
ONMCAHHOU
OKPY>KHOCTH.
Haxoxnenue nmuH
CTOPOH U BEJINYHH
YTJIOB
TPEYrOJIbHUKOB.
®opmyna mIOMEAIH
TpEeyrojbHUKa
yepe3 JIBe CTOPOHBI
U yroai Mexnay
HUMH. Dopmyna
Iouaau
YETBIPEXYTOJIbHUKA
yepes ero
IUaroHajli W YTOJ
MEXIy HUMH
[IpakTnueckoe
MIPUMEHEHUE
JIOKa3aHHBIX
TEOpeM

DopMynHpoBaTh
TPUTOHOMETPHUECKHUX
MIPSIMBIX YTJIOB.
BeiBOINTE TEOpEMy KOCHHYCOB M TEOpEMY
CHHYCOB (C paJlyCOM OIIMCAaHHOI OKPY>KHOCTH).
Pemate TpeyrosbHuku. Pemarte npakTudeckue
3a/1a4M, CBOIAIIMECS K HAXOKICHHIO PA3IHYHBIX
JIEMEHTOB TPEYTOJIbHUKA

OIIPCACICHUA

(QYHKIMA ~ TyOeIX U

https://resh.edu.ru
[subject/17/9
POIII reomerpus
ypoku 12-17

IIpeodpa3oBanue
noxoous.
MeTtpuyeckne
COOTHOLIIEHUSI B
okpy:xnoctu (10

)

Ilonstne 0
npeoOpazoBaHuA
o00uSL.
CoOTBETCTBEHHEIC
BJICMCHTBI
MOJOOHBIX  QUIYP.
Teopema 0
MPOU3BEACHUH
OTPE3KOB X0op1,
TeopeMa 0

OcBauBath MOHATHE TPEOOPA30BAHUS TOJOOHS.
HccnenoBath OTHOIICHUE JIMHEHHBIX 3JEMEHTOB
¢uryp npu npeodpazoBanuu noxodusi. Haxonuts
PUMEPHI noJo0us B OKpY KaroIei
JICUCTBUTENBHOCTA.  BBIBOJUTh  METPUUYECKHUE
COOTHOIIICHHUS MEXKIy OTPE3KaMH XOPJ, CEKYIHX
M KacaTeNbHBIX C HCIOJb30BAHHEM BIIMCAHHBIX
YIJIOB ¥ OJJOOHBIX TPEYTOJIEHUKOB.

Pemate reomerpudeckue 3aaud M 3ajadd U3
peabHON KM3HM C HCIOJIB30BAHUEM MNOJOOHBIX

https://resh.edu.ru
[subject/17/8
POIII reomerpus
ypoku 25-34
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POU3BEACHUU TPEYTOJIbHUKOB.
OTPE3KOB CEKYIIHX,
Teopema 0
KBaJpare
KacaTeJIbHOM.
IIpumeHneHue B
peuieHuu
TeOMETPUUYECKUX
3a1a4
Bektopei(12 u) | Onpenenenue Hcmonb3oBaTh BEKTOphI Kak  HampasieHubie | https://resh.edu.ru
BEKTOPOB, OTPE3KH, HCCIIENOBATh reomerprueckuii | /subject/17/9
CJIOKEHHE u | (mepemenieHue) u ¢usnueckuii (cuia) cmbicasl | POII  reomerpus
Pa3HOCTb BEKTOPOB, | BEKTOPOB. 3HaTh  ONpeleNeHUs: CyMMBl | | ypoku 1-6
YMHOXEHHUE Pa3HOCTU BEKTOPOB, YMHOJKEHHS BEKTOpa Ha
BEKTOpAa HAa YHWCIO. | YUCJIO,  HCCIAEAOBAaTH  TEOMETPUYECKHH U
Ousnueckuit U | QU3MYEeCKHid CMBICIBI 3THX omnepanuid. Pemartp
FEOMETPUYECKUN TEOMETPUYECKHE 3aJaud C HCIOJIb30BAaHUEM
CMBICJI  BEKTOPOB. | BEKTOpOB. PackianpiBaTh BEKTOp MO JBYM
Paznoxenue HEKOJJIMHEapHbIM  BekTopaMm.  Vcmonb3oBath
BEKTOpa IO JABYM | CKaJSIPHOE MPOU3BEIACHUE BEKTOPOB, BBIBOJUTH
HEKOJUIMHEAPHBIM | €r0 OCHOBHBIE CBOMCTBA.
BEKTOPAM. Bbruucaste cyMMy, pa3HOCTb M CKaJspHOE
Koopaunatsr MpPOU3BEJICHNE  BEKTOPOB B  KOOpIMHATAX.
BEKTOpaA. [IpuMeHsATP  CKaNsIpHOE  NPOU3BEACHHUE IS
Ckansipoe HaXO0XKJIEHUS JJIUH U yTJIOB
MIPOU3BEICHHUE
BEKTOPOB, ero
NpUMEHEHUEe I

HAXO0XICHUSA JIMH
u yrinoB. Pemenue
3aJad C IIOMOILBIO

BEKTOPOB.

IIpumeneHune

BEKTOPOB ISt

peneHus 3ama4y

KHHEMAaTHUKN u

MEXaHUKH
JlekapToBbI JlekapTOBBI OcBauBaTh TMOHATHE NPSMOYrOJbHOM cucTeMsl | https://resh.edu.ru
KOOPAMHATHI Ha KOOpAWHAT | KOOPAWHAT, JEKapTOBBIX KOOPAWHAT TOUKHW. | /subject/17/7
TJIOCKOCTH (9 1) | BI TOYEK Ha | BeiBoguTh ypaBHeHME TpsAMONl u OKpyxkHOcTH. | POII reomerpus

IJIOCKOCTH. Bbinenares monHBIA KBagpaT Ul HaxoAeHus | 9 kiacc ypoku 7-

VYpaBHeHue LHeHTpa M pajguyca OKpykHOCTH 10 ee | 11

npsAMOil.  YTJIOBOM | ypaBHeHuro. Pemats 3agadun Ha HaXxOXJIEHUE

ko3 duimeHrt, TOYEK MEPECeYeHHs] NPAMBIX M OKPYKHOCTEH ¢

TaHTeHC yria | IOMOLIbI0 MeToAa KoopauHar. lcmosib3oBaTh

HaKJIOHA, CBOWCTBa YIioBOro Koddduimenta npsMon 1pu

napajuleTbHble ¥ | PEIICHUH 3a7ad, ISl ONIPEIeIICHUS PaCONOKEHUS

NEePHEHIUKYISPHB | npsiMoi. [IpuMeHATh KOOpAWHATHI MPU pPEIICHUH

e npsIMbIE. | TEOMETPUUECKUX M TMPAKTHYECKHUX 3a1ad, JUis

YpaBuenue MOCTPOCHHUSI MATEMaTHYECKUX MOJIEJIeH peabHbBIX

OKPYXHOCTH. 3a1a4 («METOJl KOOPAMHATY).

Haxoxnenue [Tonp30BaThCs Ui MOCTPOSHHUS M UCCIIEAOBAHUN

KOOpJMHAT TOYeK | MUQPOBBIMU  pecypcaMH.  3HAKOMHTHCS  C

MepeceyeHNs UCTOpUEH pa3BUTHS T€OMETPUH

OKPYKHOCTH U

psIMOM. Meron

KOOpJIWHAT npu

peleHnn

reOMETPHUYECKHIX

3ajau.

Ucnonrs3zoBanue

MCTOJa KOOpAWHAT
B IMPAKTHYCCKUX
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3aJgadax

IpaBuiabHbIE [IpaBunbHbIE @®opmynupoBaTh  ONpeleieHue  MpaBHIbHBIX | https://resh.edu.ru
MHOIOYIOJIbHMK | MHOTOYTOJIbHUKH, | MHOTOYTOJBHUKOB, HAaXOAWTh WX 3JeMEHTHI. | /subject/17/7
u. Jauna BBbIUUCIICHHE ux | [lomp3oBaTecsi MOHATHEM UIMHBI OKpyXHOCTH, | POUI Teomerpus
OKPYKHOCTH H a5eMeHTOB. YHcio | BBEIECHHBIM c MOMOIIBIO NpaBUIBHBIX | 9  KJIacc ypOKH
IUIOIA/Ab Kpyra. | Iu u JUIMHA | MHOTOYTOJIbHUKOB, OTPENENATh YUCIO MU, JUInHY | 21-27
Boruucienue OKPYKHOCTH. IyTd W paAWaHHylo wMepy yrma. lIpoBoguts
nJiomajaen dnuna IyTU | mepexos OT paguaHHOW MephI yIJia K TpagyCHON U
(8u) OKPYKHOCTH. HaoOopoT.  OmpenensTe  miomags  Kpyra.
Pagnannas  wmepa | BeiBoguts hopmynsl (B TpaaycHOM M paraHHOMN
yria. Mepe) ans JUIMH AyT, IUIOIajed CEKTOPOB W
[Inomanp kpyra u | cerMeHTOB.  Bprumcnsare  mmomaaun — Guryp,
ero 9JIEMEHTOB | BKIIOYAIOUINX 3JIEMEHTHl OKPYXHOCTH (Kpyra).
(cexropa u | Haxonuth muioniaay B 3aa4ax peajbHON KU3HU
CETMEHTA).
Brruncnenune
mwiomane#t  Quryp,
BKJTFOUATOIIIX
JJIEMEHTHI Kpyra
JBH:KeHUST [Mousitue o Pa30upaTh npuMepsl, WIUTIOCTpUpYIOLHe oHATHs | https://resh.edu.ru
miockocTu(6 4) | ABMOKEHHH JBIDKCHUSL, IIGHTPOB M OCEH CHMMETpPUH. [subject/17/7
IJTIOCKOCTH. DopMyIHpOBATH OIpeNEeIeHUs POII reomerpus
[TapannenbHbIi MapajieIbHOTO MEPEHOCA, TIOBOPOTA U OCEBOM 9 kiacc ypoku
MIEPEHOC, IOBOPOT | CHMMETPHH. BBHIBOIUTH UX CBOMCTBA, HAXOAHUTH 28-32

u cummetpust. Ocu
U LEHTPEI
CUMMETPUH.
[Ipocreiimue
MIPUMCHCHHS B
pelIeHny 3a1a4

HETIOABWXHbIE TOUKU. HaxoauTh HeHTphl 1 ocu
cuMMeTpuit npoctermux uryp. [IpumeHsTh
napajieabHbli IEPEeHOC U CUMMETPUIO TIPH
pEIIeHNN TeOMETPUYECKUX 3a1ad (pa3ouparsp
MIpUMEPHI).

Hcnonp30BaTh s TOCTPOEHUS U UCCIIEIOBaHUM
1M POBEIE PECYPCHI

IloBTOpEHHE
00001IEeHNE,
cHCTeMaTH3auus
3HAHHUI

(7 w)

[ToBTOpEHUE
OCHOBHBIX TTOHATHUH
U METOJIOB KYpPCOB
7—9 Knaccos,
000011IeHHEe U
CHUCTEMAaTH3AIIHS
3HAHUH.
IIpocretiue
TEOMETPUIECKUE
¢burypsl 1 ux
CBOMCTBA.
N3mepenue
TEOMETPUIECKUX
BEJINYUH.
TpeyroyibHUKY.
[TapannensHble U
NEePIEHANKYISIPHBI
€ IpsIMbIE.
OKpy>XHOCTh U
KpYT.
I'eomerpuueckue
MOCTPOEHHUS. YTJIbI
B OKPY>KHOCTH.
Bnucannsie u
OTIFICAaHHBIC
OKPY>KHOCTH
MHOT'OYTOJIbHUKOB.
[Ipsmas u
OKPY>KHOCTb.
YeTpIpeXyroJbHUK
u. Brincannelie u
ONMCAHHbIE

OmnepupoBath MOHATHAMH: PHUTYpPa, TOUKA,
npsiMasi, yroil, MHOTOYTOJIbHUK, paBHOOEIPEHHBIN
¥ PaBHOCTOPOHHUI TPEYTOJIbHUKH,
IPSMOYTOJILHBIH TPEYTOJIbHUK, ME/INaHa,
OmcceKTpuca U BBICOTA TPEYTOJIbHHKA,
napajuienorpamMmm, pomMO, MPsIMOYTOJIbHUK,
KBa/Ipart, Tpaleuys; OKPY)KHOCTb, KacaTelbHas;
PaBEHCTBO U 1M0J100Me (PUTYp, TPEYTOIBLHUKOB;
NapajyieabHOCTh U MEePIEeHANKYIISIPHOCTD
HPSIMBIX, YTOJ MKy NPSIMBIMHA, CHMMETPHS
OTHOCHTEIIFHO TOYKH U MPSMOH; JUINHA,
paccrosiHue, BEIWYHHA YTJa, TUIOMA/lb,
nepumetp. HMcmons3oBath GOpMyIIbL: iepuMeTpa
¥ TUTOIIAI! MHOTOYTOJIbHUKOB, JUTHHBI
OKPY>KHOCTH U TUIONIAIN Kpyra, o0bema
NPSMOYTOJILHOTO TTapaJulelenure/a.
OnepupoBath NOHATHUAMH: MIPSIMOYTOJIbHAS
cucTeMa KOOpPAWHAT, BEKTOP; HCIIOIb30BATh STH
TIOHSTHS JIsl TIPE/ICTABIICHHS JJAHHBIX U PEIICHUSI
3aa4, B TOM YHCIIE U3 IPYyTUX yuyeOHBIX
npeaMeToB. PemaTe 3a1auu Ha MOBTOPEHHUE
OCHOBHBIX TIOHSITHH, MILTIOCTPAIINIO CBSI3EH
MEX]y pa3IYHBIME YacTsIMH Kypca. Beibupats
METOA JJIsl pelieHus 3a1aun. Pemats 3agaun us
IOBCEIHEBHON XKU3HU

https://resh.edu.ru
[subject/17/7
POII reomerpus
7 KJ1acc
ypoku28,34, 8
KJIacC YpOKH 8,
15, 21, 34,

9 xjmacc ypokH
6,11,20, 32
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YEThIPEXYTOJIbHUKHU
. Teopema
[Mugaropa u
Hayana
TPUTOHOMETPHUHU.
Pemtenne o0mux
TPEYrOJIbHUKOB.
IIpaBunbHBIE
MHOTOYTOJIbHUKHU.
[IpeobpazoBanmst
IJIOCKOCTH.
JBrxkeHusl.
[Homobwe.
CuMMeTpusl.
ITnomans.
Brruncnenune
IJI0MIAAEH.
[Lnomanu
MOJIOOHBIX QUTYP.
[exapToBsl
KOOPAHMHATHI HA
MIJIOCKOCTH.
Bexkropsl Ha
IJIOCKOCTH

PABOYAS ITIPOT'PAMMA YYEBHOI'O MOAYJIA «BEPOSATHOCTDb U CTATUCTHUKAN®. 7-9
KJIACCBI

I[TOACHUTEJIbHAA 3AIINCKA

Pabouass mporpamMma 1o MaTeMaTHKE, MOAYJIb «BeposiTHOCT, W CcTaTHCTHKa» Jisl oOydarommuxcst 7-9
KJIACCOB pa3paboraHa Ha OcHOBe «TpeOoBaHUi K pe3ynbTaTaM OCBOCHHS OCHOBHOUM 00pa30BaTeIbHOMN MPOrpaMMbD»,
npeacraBieHHbIX B DepepanbHOM CTaHJapTe OCHOBHOrO o0iero oopasoBanus ( mpuka3 MHUHHCTEpPCTBA MPOCBEILICHHS
P® Ne287 ot 31.05.2021), ¢ yuéToM pacnpeneneHHbIX 0 MOAYIISM IPOBEPsIieMbIX TPeOOBAHUH K pe3yjIbTaTaM OCBOCHUS
OCHOBHON oOpazoBatenbHOil Tiporpammbl (OOIT T'BOY OOUI c.Ilecounoe m.p. besenuykckuit Camapckoi ob6iactu
(mpuka3z Nel?7 ot 26.08.22). Ilporpamma pa3paboraHa ¢ Y4eTOM M  COBPEMEHHBIX MHPOBBIX TpPeOOBaHUIA,
MPEIbABISIEMbIX K MaTeMaTHUECKOMY 00Pa30BaHMIO, U TPAAULUN POCCUICKOr0o 00pa30BaHuUsl, KOTOPbIE 00ECTICUHBAIOT
OBIIQJICHHUE KITIOUEBBIMU KOMITETCHIIUSIMH, COCTABIISIFOIIMMU OCHOBY JIJIsl HEPEPHIBHOTO 00pa30BaHUsI U CaMOPa3BUTHS,
a TaKkKe IEJIOCTHOCTh OOLIEKYJIBTYPHOTO, JMYHOCTHOTO U TIO3HABATEIBHOTO PA3BUTHS OOYYaOIIHXCSI.
HEJIN N 3AHAYN U3YUEHNA YYEBHOI'O MOYJIS «BEPOATHOCTD U CTATUCTUKA»

B coBpemenHOM HM(POBOM MHUPE BEPOSITHOCTh M CTATUCTHKA NPUOOPETAIOT BCE OOJBIIYIO 3HAYUMOCTb,
KaK ¢ TOYKH 3PE€HUs TIPAKTUUECKUX MPUIIOKEHUH, TaK U UX POJIM B 00pa30BaHUHM, HEOOXOJINUMOM KaXJIOMY
yenoBeKy. Bo3pacraer uyuciio mnpodeccuii, mpu OBJIAJICHUH KOTOPHIMH TpedyeTcsi Xopomrasi 0Oa3oBast
IIOJITOTOBKA B O0JIACTHM BEPOSITHOCTH M CTAaTUCTUKH, Takash IIOATOTOBKA BaXKHA ISl MPOJIOJKECHUS
00pazoBaHUs U JJIsI YCIICITHOHTPO(dEeCCHOHATBLHON Kapbephl.

Kaxiplii 4esioBeK MOCTOSIHHO NMPHUHUMAET PELICHHS Ha OCHOBE MMEIOIIMXCS Yy HEro JaHHBIX. A s
00OCHOBAHHOTO TIPUHSITHS PEIICHUSI B YCIIOBUSX HEJIOCTaTKa WIJIM M30bITKAa HH(OpMAIIMU HEOOXOJUMO B
TOM 4YHCIIE XOpomio chHOPMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTHYECKOE MBIIIIJICHUE.

HMMeHHO MO3TOMY OCTPO BCTajla HEOOXOAMMOCTh cHOpPMHUPOBATH y oOydarommuxcs (GYHKIHOHAIBHYIO
rPaMOTHOCTh, BKJIIOYAIONIYI0O B ce0sl B KAUeCTBE HEOTHEMJIEMOU COCTaBIISIIONIEH YMEHHE BOCIIPUHUMATH
U KPUTHYECKH aHaJIM3UPOBaTh HWHGPOPMALMIO, MPEACTABICHHYIO B pa3iWuHbIX ¢Gopmax, ITOHUMATh
BEPOSITHOCTHBIM XapakTep MHOTMX pEaJbHBIX MPOILECCOB M 3aBUCHMOCTEH, NMPOU3BOJMUTH NPOCTEHIINE
BEPOSITHOCTHBIE PAcUeThl. 3HAKOMCTBO C OCHOBHBIMH TNpUHIUNAMH cOOpa, aHallu3a W NpPeCTaBICHUS
JIAaHHBIX W3 pas3ludHbiX cdep IKU3HU oOIecTBa M TocyJapcTBa MNPHOOIIAET OOYydYaromuXcs K
o01IecTBEeHHBIM HHTepecaM. M3yueHrne 0OCHOB KOMOMHATOPHUKHK Pa3BUBAET HABBIKM OpraHu3alnuu nepedopa
¥ TIOJICYCTa YHCJa BApUAHTOB, B TOM YHCJE, B MPUKJIAIHBIX 3aJadax. 3HAKOMCTBO C OCHOBaMH TEOPHUH

rpadgoB co3jgaér wmaremMaruyeckwii GyHAAMEHT U1 (POPMHPOBAaHUS KOMIETCHIHMH B obractu
HHGOPMATUKHA U HUU(PPOBBIX TEXHOIOTUW. [loMUMO 3TOro, Npu M3y4YeHUH CTaTUCTUKH UM BEPOSTHOCTH
o0oramarTcsi NpeACTaBJICHUs  ydYalluxXcsi O COBPEMEHHOH  KapTHUHE  Mupa U MeToJax ero

HCCIICOJOBaHUA, (I)OpMI/IpyeTCSI INOHMMAHHUE POJM CTATUCTHUKM KaK MHCTOYHHMKa COIUAJIBHO 3HAYUMOMN
I/IHq)OpMaLII/II/I U 3aKJIaAbIBAOTC OCHOBBI BEPOATHOCTHOT'O MBIIIJICHUA.

B cooTBeTcTBHH ¢ TaHHBIMU MEIIMH B CTPYKTYpE MPOTpaMMbl yI4eOHOTO MOAYysd «BeposTHOCTh U




CTAaTUCTHKA» BBIJCICHBI CICAYIOIIUE COJIEPKATSIHbHO-METOAUUCCKUE JIMHUU:
«IIpencraBienve MaHHBIX W OINHCATENbHAs CTAaTHUCTHKa»; «BeposTHOCTHY»; « DIIeMEHTHI
KOMOWHATOpUKN»; «BBeneHue BTEOpUIO TpadoBy.

Conepxanue nmuauu «llpencraBieHne JaHHBIX W ONUCATEbHAs CTAaTUCTHUKA» CIIY>)KUT OCHOBOUW s
(opmupoBaHUsT HABBIKOB pabOThl ¢ wWHGOpMAIMEH: OT YTeHWS W WHTEpIpeTanud WHOOpMaInH,
MpeJICTaBICHHON B TaOJMIIaxX, HA TUarpaMmax u rpadukax a0 cOopa, peACTaBIICHHUS U aHAIW3a JaHHBIX C
WCIIOJIb30BAHUEM CTATUCTHYCCKUX XapaKTePUCTUK CPEAHUX U pacceuBaHus. Paborass ¢ JIaHHBIMH,
oOydJaromnuecss yd4arcs CYWUTHIBAaTh W HWHTEPNPETHUPOBATHh JaHHBIC, BBIABUTAaTh, apryMEHTHPOBATh H
KPUTHUKOBATh MPOCTEHIIINE TUIMOTE3bl, Pa3MBIIUIATE HaJ (PaKkTOpaMH, BBHI3BIBAIOIINMHA H3MEHYHBOCTH, W
OLICHUBATh WX BIUSHUEC HA pACCMaTPUBAEMBbIC BEJIUYUHBI U MIPOIIECCHI.

HHTYyuTHBHOE TIpEACTAaBIICHUE O CIIy4allHOW W3MEHYHBOCTH, HCCJIC/IOBAHUE 3aKOHOMEPHOCTEH W
TEHACHLIMI CTAaHOBUTCS MOTHUBHUPYIOLIEH OCHOBOM M H3YYEHHUsI TEOpPUHM BepOsITHOCTEH. bonbinoe
3Ha4YEHUE 3/eCh HMEIOT MPaKTUYCCKUE 3aJlaHusl, B YacCTHOCTH ONBITHI C KIACCUYECKUMU
BEPOSITHOCTHBIMH MOJICIISIMHU.

IloHnsiTHE BEPOATHOCTH BBOJMTCS KaK Mepa MPaBIONOq00us cirydaiftHOTo coObITusA. [Ipn n3ydennu kypca
oOydJaromnuecss 3HaKOMSTCS C TPOCTEUITMMH METOJaMH BBIYHUCICHUS BEPOSITHOCTEH B CIyYailHBIX
AKCTICPUMEHTAaX c PaBHOBO3MOXKHBIMU 3JIESMEHTAPHBIMH HMCXOJIaMH, BEPOSTHOCTHBIMH 3aKOHAMH,
IMO3BOJISIIOIIIUMHE CTaBUTh U PEIIaTh OOJiee CIOXKHBIC 3a/1aun. B Kypc BXOIST HavYajdbHBIC MPEICTABICHUS O
CITyJdalHBIX BEJIUYMHAX W WX YHUCIIOBBIX XapaKTepPHUCTHUKAX.

Taxxke B paMKax 3TOro Kypca OCYIISCTBIISICTCS 3HAKOMCTBO OOYYarOIIUXCS C MHOXKECTBAMH U
OCHOBHBIMHU OTEpaIisiMU HaJT MHOXXECTBAMH, PAaCCMaTPUBAIOTCA MPUMEPHI TMPUMEHEHHS ST pelIeHUs
3aJ1a4, a TaK)Ke HCIIOJb30BaHUS B JPYTHX MAaTEeMaTUUECKHUX Kypcax W y4eOHBIX IpeaMeTax.

MECTO MOZIYJIA B YYEBHOM IIJIAHE

B 7—9 knaccax wusydaercss Monayib «BeposSTHOCTP M CTAaTHCTHKa»,B KOTOPBIM BXOIST Pa3JIeiibl:
«IIpencraBpieHne MaHHBIX W OMHUCATENbHAs CTATHCTHKA»; «BeposTHOCTEY; «D1eMeHThl KOMOMHATOPUKNY;
«BBenenne B Teopuio rpadoBy.

Ha n3yuenne maHHOTO Kypca OTBOAMT | ydeOHBIM Yac B HEHEIIO B TEUCHHE KaXKJAOro roja
o0yuenusi, Bcero 102 ydeOHBIX yaca.

COJEPXAHUME ObYYEHUA

7 KJacc

INpencraBnenne AaHHBIX B BUjAE TaONUIl, Juarpamm, rpadukoB. 3alojgHEeHUE TaOJUI, YTEHUE U
NOCTpOCHHE auarpamMMm (CTOJIOMKOBBIX (CTOJIOUATHIX) W KPYroBbIX). UTeHue rpaduKoOB pearbHBIX
nporeccoB. M3Bneduenrne mHDOpMAINMK U3 JUarpaMM W TaOJIUI, WCHOJIb30BAaHWE W HMHTEPIIPETAIIHUS
JTaHHBIX.

OmnucarenpHas CTaTUCTHKA: cpegHee apudMeTHIecKoe, MenaHa, pa3Max, HanOoJIbIlIee 1 HAUMEHbIIIEEe
3HaYEeHHsI Ha0Opa YMCIOBBIX JaHHBIX. [IpuMepsl ciydaliHON M3MEHYHUBOCTH.

CnyualiHbBIii 3KcllepuMeHT (OIBIT) W ciy4dailHoe coOsiTue. Beposrnocts u wacrora. Ponb
MaJIOBEPOSITHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITHI B MPUPOJE U B oO1iecTBe. MoOHETa U UrpajabHas
KOCTb B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmua, pedbpo. Crenenp BepmmHbL. Ywncio pedep U cymMmapHas CTENEHb BEPIINH.
[Ipencrasnenue o cesizHoctu rpada. Llemm u nuxnel. [lytm B rpadax. O6xox rpada (9iiepoB IMyTh).
[IpencraBnenue o0 opueHTUpOBaHHOM Tpade. Pemenne 3agayu ¢ nomoipio rpagos.

8 kmacc

IlpencraBnenne AaHHBIX B BUAE TaONHI, AuarpamMm, rpadukoB. MHOXXECTBO, DJIEMEHT MHOXKECTBa,
nmoaMHoXecTBo. Onepaniuu HajJ, MHOXXECTBaMu: OOBEIUHEHHE, IepeceueHre, naononHeHue. CBoicTBa
onepanuii HaJl MHOXECTBAMH: IIE€PEMECTUTEIBHOE, COYETATEIbHOE, PaclpeNeInuTeNIbHOE, BKIIIOUYECHUS.
Hcrnionb3oBanrne TpadUYEecKOro TPEJICTABICHUSI MHOXECTB JUIsS OINHCAHUS pPEaTbHBIX IPOIECCOB U
SIBIIEHUH, IPU PEIIEHUHN 3a7ad.

N3mepenue paccenBaHUs TaHHBIX. JlUcmiepcus U cTaHIapTHOE OTKJIIOHEHHWE YHCIIOBBIX HAOOPOB.
Junarpamma paccenBaHMUsI.

DOneMeHTapHble CcOOBITUS ciy4dailHOro omnbiTa. CiydaliHble cOOBITHS. BepositHocTH cOOBITHI. ONBITHI
C PaBHOBO3MOXXHBIMU dJIEMEHTApPHBIMHU COOBITHSIMU. CiydaliHbiii BIOOp. CBsI3b MEXK/y MajJOBEPOSITHBIMHU
U IPAKTUYECKH JOCTOBEPHBIMU COOBITUSIMU B TIPUPOJIC, OOIIECTBE U HAyKe.

HepeBo. CBoONCTBa AepEeBBEB: €AMHCTBEHHOCTh ITyTH, CYILIECTBOBAaHME BHUCAYEH  BEpPIIUHBI, CBA3b
MEXIy YHCJIOM BEepLIMH U yucioM pelep. IlpaBuio ymHoxkeHus. Pemienue 3agau ¢ nomouipsio rpados.
[IpoTuBONIONIOXKHBIE COOBITHSI. Hunarpamma Ditnepa. OObeIMHEHHUE U TMEpecedYeHHUE COOBITHH.



HecoBmecTHbie coObITHSI. DOpMyrna  CIIOKEHUS  BEpPOSITHOCTEH. Y CIOBHasi BEpOsSTHOCTh. [IpaBmiio
yMHOXeHus1. HezaBucumbie coObiTusi. [lpencraBieHue skciepuMeHTa B BHje AepeBa. PemieHue 3ajad Ha
HaXO0XXJEHUE BEPOSITHOCTEH C MTOMOIIBIO JIEpeBa CIIyJaifHOTO KCIIEpUMEHTA, IHarpaMmMm Diiepa.

9 kJiacc

[IpencraBieHue TaHHBIX B BUJIC TAOJUIl, AUarpaMM, rpaduKoB, UHTEPIIPETAIlUs JaHHbIX. UTeHuEe U
HOCTPOSHHE TaOIHUIl, JUarpamMm, TpauKOB IO PEeaTbHBIM JTaHHBIM.

IlepecranoBku u dakropuan. Codyeranust u auciio couetannii. Tpeyronpuuk [lackamns. Pemenune 3amay ¢
HCITOJIb30BAaHUEM KOMOWHATOPHUKHU.

I'eomeTpuueckas BeposiTHOCTh. Ciry4yaiiHbIH BBIOOpP TOYKH U3 (PUTYPHI HA MJIOCKOCTH, U3 OTpPE3Ka U
U3 OYTH OKPYXHOCTH.

Hcnopiranne. Ycenex u Heymava. Cepust ucuplTanuii no nepBoro ycnexa. Cepus ucnplTanuii bepHymmm.
BeposiTHOCTH COOBITHI B cepum ucObITaHuil bepHyium.

CnyyaiiHass BeJIWYMHA W pPACIIPEIICICHUE BEPOSITHOCTEH. MaTeMaTHdecKOe OXHUIAHUE U IJUCIICPCUS.
IIpumepsl MaTeMaTU4yecKOro  OKUJAHUS  KaK  TEOPETUYECKOrO0  CPEAHEr0 3HAYEHUsS BEJIUMYUHBIL.
MaremMaTH4eCcKoe OKUAAHUE U JUCHEPCHUS CIIyYailHONM BEJIMYUHBI «UHUCJIO YCIIEXOB B CEpPUH MCHBITAHUU
bepnym».

Iloaatne o 3akoHe Oonpmux 4YHced. M3MepeHHe BEepOATHOCTEH ¢ TMTOMOIIBI0O YacTOT. Poik u
3HAYCHHUE 3aKOHA OOJIBIIIUX YUCENI B IPUPOJC U OOIIECTBE.

IINTAHUPYEMBIE INPEAMETHBIE PE3YJBTATHI OCBOEHHSI PABOYEW ITPOI'PAMMBI
MOAYJIA (11O 'OJAM OBYYEHMA)

[IpeamerHble pe3ynbTaThl OCBOCHUsI Kypca «BepostHocTh U craructuka» B 7—9 Kiaccax
XapaKTEPU3YIOTCS CIEAYIOIIMMH YMEHUSIMH.

7 Kiaacc

1. YwuraTte uHpOpMaIHIO, MPEACTABICHHYIO B Ta0JIWIaX, HA AUarpaMMax; MpeJACTaBiIsTh JaHHbIC B BUJC
TaOIUII, CTPOUTH AUarpamMMbl (CTOJIOMKOBBIE (CTOI0YATHIC) U KPYTOBBIE) [0 MacCUBaM 3HAYCHUU.

2. OmnwmceiBaTh M HMHTEPNPETHPOBATH peajbHbIE YHMCIOBBIC JaHHBIC, IIPEICTABIICHHbIC B TaOIHUIAX, HA
nuarpammMax, rpadukax.

3. Hcnonp3oBaTh JUII  ONMHMCAHWUSA  JTAHHBIX CTAaTUCTHUYUECKHE  XapaKTEePUCTHKU:  CpejHee
apudmMeTHndecKoe, MeIuaHa, HauOoJIblIee U HAaNMEHbIIIEE 3HAUCHUsI, pa3Max.

4. HmMeTb mpejcTaBlicHUE O CIy4YallHOW W3MEHYMBOCTH Ha TpUMeEpax IeH, (HU3MYECKHUX BEIWYHH,
AHTPOINOMETPUYECKNX JAHHBIX; UMETh MNPEICTABIEHUE O CTATUCTUYECKON YCTOMYNBOCTH.

8 Kiacc

1. W3Bnekathb u peoOpa30BBIBATh nHopMaIMIo, NPEACTABJICHHYIO B BHJE TaOJHIl,
nrarpamMm, rpauKoOB;IPEJICTABIATh TaHHBIE B BUJE TaONUIl, aTuarpamm, rpadukoB.

2. OnuceIBaTh JJaHHBIE C MOMOIIBIO CTATUCTUYCCKHUX TMOKa3zaTeJieH: CPeaIHUX 3HAYCHHUU U MeEp
pacceuBanus (pa3max, JUCIIEPCHUS U CTAaHAAPTHOE OTKJIOHEHUE).

3. HaxomuTe dYacTOTHI YHCIOBBIX 3HAa4E€HUW W YacCTOThI COOBITHI, B TOM YHCJE IO pe3yJibTaTaMm
U3MEpPEHUN U HaOJIIOACHUM.

4, HaxoauTh BEpOSITHOCTH CIy4YaHBIX COOBITHM B OIBITax, 3HAs BEPOSITHOCTH  BJEMEHTapHBIX
COOBITHI, B TOM YHCJE B OIBITAX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMHU COOBITHSIMU.

5. Hcnonwb3oBarh rpauuecKre MOJCIH: JCPEBO CIIy4YalHOrO SKCICPpUMEHTa, JIHarpamMMbl Oujiepa,
4uCIIoBas OpsMas.

6. OnepupoBaTh MOHITUSIMH: MHOXXECTBO, ITOJAMHOKECTBO; BBIMOJHITH OIEpalluy HaJ MHOKECTBaMU:
oObeTMHEHNEe, IIepeceueHne, OTIOJTHEHHE; MEePEUUCTSITH 9JIEMEHTBl MHOKECTB; IPUMECHSTH
CBOMCTBa MHOECTB.

7. HUcnonb3zoBaTh rpaduyeckoe MPEJCTABICHUE MHOXECTB U CBs3€H MEXIy HUMH JJIs OIUCAHUS
MPOIIECCOB W SABJICHHWH, BTOM YHCJIE€ MPU pPEHIEHWHU 3a7ad W3 JPYTrux y4eOHBIX NPEAMETOB H
KYPCOB.

9 kJjacc

1. HW3Bnekarb " npeoOpa3oBLIBATH uHOpMAIMIO,  MOPEJCTABICHHYIO B Pa3JIUYHBIX
WCTOYHHUKAX B BUJE TaONML, AUarpamm, TIpaduKoB; MpeaCTaBisTh JaHHbIE B  BHUIE TaOJIMIL,
quarpamMm, rpadukos.

2. Pematep 3amaum OpraHuM30BaHHBIM MepeOOpPOM BapHaHTOB, a TakKXKe C  HCIOJb30BAHUEM
KOMOWHATOPHBIX TPaBUJ W METOJIOB.

3. Hcnonb3oBaTh onmucaTeIbHbIE XapaKTEPUCTHUKU JJISI MAaCCHBOB YHCIIOBBIX JIAHHBIX, B TOM
4HCclie CpeAHUE 3HAaUCHUSI U MEPBI pACCEUBaHHUSI.

4, HaxoauThb 4YacTOTbl 3HAYCHWH M YacCTOTBHI COOBITHSI, B TOM YHCIEC NOJB3YSICH pPe3yibTaTaMH



MPOBEICHHBIX N3MEPSHUIN U HAOIIIOJCHUMA.

HaxoauTs BEpOSITHOCTH CIIydallHbIX COOBITMH B H3YyUYEHHBIX ONBITax, B TOM YMCJIE B OIIBITAX C
PaBHOBO3MOXHBIMU 3JIEMECHTApPHBI- MU COOBITHSIMH, B CEPHUSX HCIBITAHUM 10 MEPBOro ycmexa, B
cepusax ucnelTaHuii beprymm.

HNmets npeacTaBJICHUC (6] cnyqaﬁHoﬁ BCIIMYHUHC u O paclpcaciiCHUN BepOHTHOCTCI\/'I.
Nmets npeacTaBJI€CHUEC O 3aKOHC OONBIINX YHCET KaK O MIPOABICHUU 3aKOHOMEPHOCTH B
CJ'Iy‘-IaI\/’IHOI\/'I U3MCHYUBOCTHU M O POJIX 3aKOHA OOJIBIIINX YHCENT B npupoac mn 06IIICCTB6.



TEMATHYECKOE IINIAHUPOBAHHUE YYEBHOI'O MOZYJIS (IO T'OJAM OBYYEHMHA)

Sknacc (34 4)

Ha3zBanue DJIeKTPOH
pasziesia (TeMbl) OcHoBHOe XapaKTepHCTHKA JeATeJbHOCTH 00Y4aloUIMXcsi | HbIe
(4UCJIO YacoB) cojiep:kanue (uudposbie
oOpa3oBareJ
bH
b€ pecypchl)
IpencraBaenue| IlpencraBieHue OcBauBath CriocoObI MPEICTABICHHS https://resh.edu.r
MaHHBIX NAaHHBIX B TAOHMHUIAX. CTATUCTUYECKHUX JAHHBIX M YUCIOBBIX MACCUBOB C u/subject/16/
(7 g) IIpakTnueckue TTOMOIIBIO TAOHII ¥ [UarpaMM ¢ ucnoip3oBanuem  [POILI, anrebpa 8
BBIYHCIICHUS 110 | AaKTyaJbHBIX U Ba)KHBIX JaHHBIX (IeMOrpaguyecKkue [Kiacc, ypoKH
TaOIUYIHBIM ITaHHBIM. JAHHBIE, TIPOU3BOACTBO MPOMBIIUICHHOH U 48,49
W3BieueHue U | CeNbCKOXO3IHCTBEHHOH MPOAYKIIHUH,
HHTEPIIpETALUS OOIIECTBEHHBIC U MMPUPOIHBIC SBICHUS).
TaOITUIHBIX maHHBIX. | H3y4aTh MeTOmabl paboOThI ¢ TAGIHYHBIME U
IIpakTuueckass paboTa rpadUYecCKUMU TPECTABICHUSAMH JaHHBIX C
«Tabmuibn». MOMOIIBIO [IH(PPOBBIX PECYPCOB B X0
I'padpuueckoe MIPaKTHYECKHUX PaldoT.
MPEJACTABIICHHE JAHHBIX
B BHJIC KPYTOBBIX,
CTOJIOMKOBBIX
(cTonbUaThHIX) IHATPAMM.
UreHne MW TOCTPOCHHE
JuarpamMm. ITpumepsl
JieMorpaduuecKux
JUarpamm.
IIpakTuueckas paboTta
«JIlmarpaMmbD»
Omnucarensna | YucioBsie HAOOPHI. OcBauBath IOHATHA: YHCIOBOH HabOp, Mepa https://resh.edu.r
st cratuctuka| Cpennee LEHTPaIbHON TEHICHIUH (Mepa LEHTPa), B TOM u/subject/16/
(8 1) apudMeTHIECKOE. qucie cpegHee apuMeTHIecKoe, MeIMaHa. POIII, anrebpa 8

Meauana 9UCIOBOTO
Habopa. Y CTOHYUBOCTH
MEIHaHbI.
IIpakTnueckas padora
«CpenHue 3HAYCHUS.
HaubGonbiiee u
HaAMMCHbBIIICC 3HAUYCHUS
4HUCIIOBOro Habopa.

OnwuceBaTh CTATHCTUYCCKUE TAHHBIE C TIOMOIIHIO
cpeaHero apupMETHISCKOro U MeANaHbl. Pemarth
3a1auu.

N3ygars cBONCTBA CpEJHUX, B TOM YHCJIE C
MTOMOIIIBIO II(PPOBBIX PECYPCOB, B X0/I€
MIPAKTUIECKHUX padoT.

OcBaunBaTh NOHATHUS: HAUOOJbIIIEEe U HANMEHbIIIEE
3HAYCHUS YHUCIOBOTO MacCHBa, pa3Max.

KJIacc, ypOKH
48,49

Pa3zmax Pemats 3a1a4u Ha BEIOOp CrI0c00a ONHCAHUS
JIAHHBIX B COOTBETCTBHH C MPUPOJIOH JAaHHBIX H
LEISIMU UCCIICIOBAHUS
Cayvaiinas Crnyuaiinas OcBauBath MOHATHS: YaCTOTA 3HaYeHUH B MaccuBe  |https://resh.edu.r
H3MEeHYMBOCTH| H3MCEHUYHMBOCTH JaHHBIX, TPYIIIHPOBKA JaHHBIX, THCTOrPaMMa. u/subject/16/
(6 ) (mpumepsr).YactoTta CTpouTh 1 aHATU3UPOBATH TUCTOIPAMMEI, IPOILI, anrebpa 8
3HAYeHUH B MaccHuBe 1oJ0MpaTh NOAXOAALIMHI 1ar rPYNIHUPOBKY. KJ1acC, YPOKH
JaHHBIX. [ pynmupoBka. OcpauBatb rpaduueckue npeacTaBIeHHs Pa3HbIX 48,49
I'ucrorpammesl. BUJIOB CIIy4yallHOW U3MEHUYUBOCTH, B TOM YHCIIE C
[IpakTuueckas pabora MIOMOILBIO IIU(PPOBBIX PECYPCOB, B XOJIE
«Crny4atinas MIPaKTHYECKOH pabOTHI.
U3MEHYHUBOCTb»
Beenenue B ['pad, Bepumna, pebpo. OcBauBath TIOHSITHS: rpad, BepmmHa |https://resh.edu.r
TeopHIo [MpencTaBieHKeE 3a1a4K C rpada, pebpo rpada, creneHp (BaJICHTHOCTD u/subject/16/
rpagos MOMOILBIO rpada. BEPIINHBI), IIETb U IIUKJL. POIII, anreGpa 8
(4 9) CreneHb (BAJICHTHOCTB) OcBauBaTh MOHATHS: MyTh B Tpade, ditnepos KIacc, ypoxku

BepmHbL. Yunciao pedep
1 cyMMapHas CTeTIeHb
BepIIMH. Llenb U UKL
[Iyte B rpade.
[IpencraBienue o
cBsizHOCTH rpada. O6xox

rpada  (9iIEPOB MYTH).
[IpencraBnerne 00

OpUEHTHPOBAHHBIX

myTh, 00X0[ rpada, OpHEHTHPOBAHHBIA Tpad.
Pemrats 3a7a4u Ha MOMCK CYMMBI CTENIEHEN
BepIIuH rpada, Ha TOUCK 00xoa rpada, Ha
[Mounck myTeil B OpMEeHTHPOBAHHBIX Tpadax.
OcBauBath CII0cOOBl MPEACTABICHUS 33134

u3 Kypca  anreOpsl, reoMeTpuH,
TEOpHH

BEPOATHOCTEH, IPYTHUX IIPEIMETOB c

[IOMOIBIO rpa¢oB (KapThl, CXEMHI,

QIIEKTpUUECKHE IeNH,  (yHKIHOHAIbHBIE

48,49
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rpadax COOTBETCTBHS) Ha IIpUMEpax
BepositHocts | Colydaiiuelii  onbir  m | OcBamBaTh MOHSITHs Ciydaifubii omprr u  Ditps://resh.edu.r
" 4acToTa ciny4daiiHoe coObITHE. | cllydailHOe COOBITHE, MAaJIOBEPOSITHOE U u/subject/16/
CIIy4aifHOTO BeposiTHOCTh M 4acToTa | MPaKTHYECKH OCTOBEPHOE COOBITHE. POIIL, anrebpa 8
CoOBITHSI COOBITHSI. Pomns | H3yuath 3HAYUMOCTH MaJIOBEpPOSITHRIX ~ [KIACC, YPOKH
(4 g) MaJIOBEPOSTHBIX U | coOmiTMi B mpHpoae ©W oOOmecTse Ha 48,49
MPaKTUYECKH Ba)XKHBIX IpUMepax (aBapuu, HeECYACTHHIE
JOCTOBEPHBIX COOBITHIH ciy4dau, 3amura NEPCOHAJIBHOU
B npupojie "u B | mHdoOpManuu, nepeaada JaHHBIX).
obmiectBe. Monera wu | H3yuars poJib KJIaCCHYECKUX
UrpajibHasi ~ KOCTb B | BEPOSITHOCTHBIX Mojernen (MoHeTa,
TEOPHUHU BEPOSITHOCTEH. UrpajibHasi KOCTh) B TEOPHH BEPOSITHOCTEH.
I[IpakTnueckass pabGora | Hadaaars M M3ydyaTh 4acTOTy COOBITHH B
«YacTtoTa  BBINAJAEHUSI | HPOCTHIX SKCIEPHUMEHTAX, B TOM YHCIE C
opia» MMOMOIIbI0 HU(PPOBBIX PECYpCOB, B XOJe
MPAaKTHYECKOW pPabOoThI
O6o0menue, IIpencraBnenue naHHBIX. IloBTOPATHL H3yUYEeHHOE U BBICTPAMBATH miw
KOHTPOJIb OnmucarenbHast CHCTEMY 3HAHH. u/subject/16/
(5 ) CTaTHUCTHKA. Pemats 3agauym Ha  TIpeACTaBICHUE U POILL, anrebpa 8
BeposTrOCTB OINMCAaHWE JaHHBIX C IIOMOIIBI0 H3y4YeHHBIX [KI4CC, YPOKU
CIIy4aifHOrO COOBITHS XapaKTEepPHUCTHK. Oo6cyxaaTh npumepsr 38,39
CIy4JalHBIX COOBITHI, MAaJOBEPOSATHBIX U
MPAKTHYECKH JTOCTOBEPHBIX CITyYalHBIX
COOBITMH, WX PpOJIH B TMPHUPOJE U KU3HU
YyeJioBeKa
5kaacc (34 4)
Ha3spanue JIeKTPOHHBIE
pasnaesia (TeMbl) OcHoBHOE XapaKTepucTHKA JeATeJIbHOCTH 00y4yaromuxcs [(uupposbie
(4UCI0 YacoB) cojiepKaHue o0pa3oBaTe/ibH

ble pecypchl)

IloBTOpEHUE
Kypca7 kJjacca
(4 9)

IIpencraBnenue JaHHBIX.
OmnucarensHas
cratuctuka. CnyuaiiHas
n3MeH4IuBOCTh. CpenHue
YHCIIOBOTO Habopa.
Ciyuyaiiuble COOBITHSI.
BeposTHOCTH B 9aCTOTEI.
Kimaccuueckne  monenu
TEOPUU  BEPOSTHOCTEM:
MOHETa ¢  HrpajbHas
KOCTh

IloBTOpsSiITH H3y4YEHHOE U
CHUCTEMY 3HAHUMU.

Pemare 3agaum Ha  IpeACTaBICHUE U
ONMCAaHUE JAHHBIX C IIOMOIIBK H3YYEHHBIX
XapaKTEPUCTHUK. Pemate 3aJa4uu Ha
[IPECTABIICHUE TIPYNIUPOBAHHBIX JAaHHBIX U
ONMCAaHUE CIy4YailHON M3MEHUYUBOCTH.

Pemiare 3agayum Ha OINpENEICHUE YaCTOThI

BbICTpauBaThb

CITy4aifHBIX COOBITHH, o0cyXIeHHue
MPUMEPOB CIlydalHbIX COOBITHI,
MaJIOBEPOSITHBIX U TIPAKTHYECKH

JOCTOBEPHBIX CIyYaWHBIX COOBITHIA,
pOJIM B IPUPOJE U KU3HU UEIOBEKA

Hux

https://resh.edu.r

u/subject/16/
POIII, anrebpa 8

KJ1acc, YpOKU
38,39, 48-51,
anreOpa 9 kiacc,
ypoxu 41-51

OnucarejabHas
CTATHCTHKA
PaccenBanme
MAHHBIX

(4 9)

Otknonenus. Jucnepcust
YHCIIOBOTO Habopa.
CraH1lapTHOE OTKJIOHEHHUE
YHCIIOBOTO
Habopa. Jnarpammsbl

paccernBaHus

OcBauBarthb IMOHSATHSHA AUCIICPCUA nu
CTaHAapTHOC OTKJIOHCHMHC, HCIIOJIb30BaTh
OTH XapaKTCPUCTUKH 1A OImucCaHusAa

paccevBaHUs TaHHBIX.
BeiaBuUraTh ruUmoTe3bl 00 OTCYTCTBHH WU
HATUYAH CBsI3U o JuarpaMmMam
pacceuBaHHs.

CTpouTh  JuarpaMMbl  pacCEHBaHUS
AMEIOIIMUMCST JAHHBIM, B TOM YHCJIC C
IMOMOIIBIO KOMITBIOTEPA

10

https://resh.edu.r

u/subject/16/
POIII ,anrebpa 8

KJ1acc, YpOKU
38,39, 48-50,
anrebpa 9 knacc,
ypoku 41-50
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MHoxkecTBa MHO@€ECTBO, ITOAMHOXKECTBO.| OcCBaMBaTh MOHSATHS. MHOXECTBO, DJIEMEHT https://resh.edu.r
(4 9 Ornepanuu Haz MHOJKECTBa, IIOIMHOXECTBO. u/subject/16/
MHO>KECTBaMU: BbInoJIHATH onepanuu HaJl MHOKECTBAMH: POIII, anrebpa 8
00BEANHEHNE, IEPECEUCHHE, | O00BEIUHEHNE, IEPECEUCHHE, OTOTHEHHE. KJIacc, ypOKH
IOIIOJTHEHME. Hcnosib30BaTh CBOICTBA: TIEPEMECTUTEIBHOE, 38,39
CBoiicTBa onepanuii Haj COYETaTeNbHOE, PACIPEICIUTENbHOE, BKIFOUCHNUS.
MHO)KECTBAMH: Hcnons3oBaTh rpaduyeckoe NpecTaBiIeHIe
[epeMeCTUTEIbHOE, MHO’KECTB IIPH ONMCAHUH PEATBHBIX IPOLECCOB U
coueraresbHoe, SIBJICHU, TIPH PEILICHNH 33124 U3 JPYTUX y4eOHBIX
pacripeaenuTeabHoe, MPEIMETOB U KYPCOB
BKJIFOUCHUSI.
['paduaeckoe npencTaBicHue
MHO>KECTB
BeposiTHOCT DreMeHTapHBIE OcBauBaTth NOHATHSL: snemenTaproe [NPS:/resh.edu.r
c1y1anHoro COOBITHSL. CryyJaitHele | coGbITHE, crnydaitnoe COOBITHE xax  [U/Subiect/16/
COOBITHS COOBITHSI. COBOKYMHOCTb Gnaronpustcreytomux | O anredpa 8
(6 =) BIaronpuATCTBYIOIIHE 5JIEMEHTAPHBIX COOBITHH, PABHOBO3MOKHEIE [<1acC, YPOKH
SJIEMEHTapHBIC COOBITHA. SJIEMCHTApPHBIC COOBITHSI. 38,39, 48-50,
BeposTHOoCTH  coObITHii. | PemaTh  3agaum  Ha BErmcenme [M1re0pa 9 Kiace,
OnbITHI c BEPOATHOCTEH cOOBITHI 10 BeposTHOCTsIM Y POKH 41-50
PaBHOBO3MOYKHBIMU AJIEMEHTAPHBIX COOBITHH CIIy4ailHOTO OIbITA.
2JIEMEHTaPHBIMU Pematnp 3a/1a4m Ha BBIUHCIICHUE
coObITusiMu. CiydaitHbIH BEPOSITHOCTEH  COOBITMH B OmbITax €
BBIOOD. PaBHOBO3MOKHBIMU DJIEMEHTAaPHBbIMU
IIpakTuueckas paboTta COOBITHSAMH, B TOM UYHCJIE€ C IIOMOIIBIO
«OnbITHI c KOMIbIOTEpA.
PaBHOBO3MOKHBIMH [MpoBoauTh W  HW3y4YaTh  ONBITBI  C
3JIEMEHTAPHBIMHU pPaBHOBO3MOKHBIMU 2JIEMEHTapHBIMHU
COOBITHUSIMI coObITHAMN  (C  WCIONB30BAHHUEM  MOHET,
WTpalbHBIX ~ KOCTEH, JAPYTHUX Mojeseil) B
XOJIe TIPAKTHYECKON padoThI
Bgenenue B Hepeso. CpoiicTBa OcBanBaTh NMOHSITHSI: JepeBO Kak rpad Oe3 m‘w
Teopuro AcpeBa: CANMHCTBECHHOCTD ouKJia, BHCAYAd BCEpPIIMHA (J'II/ICT), BCTBb MM
rpagos My TH, CyLIECTBOBaHUE | JEpeBa, MyTh B JEpPEBE, NHaMETp IepeBa. POLLL anrebpa 8
(4 q9) BUCSYCH BEPILUHBI, HsyuaTh cBoiicTBa jaepeBa: cylllecTBoBaHMe [\1acC, YPOKH
CBA3b MEXAay YHUCIOM BUCSTYEH BCPpIIWHBI, C€AUHCTBCHHOCTL IIYTU 39’39’
BEpIIMH U YUCJIOM | MEXJy JABYMsI BEpIIMHAMH, CBSI3b MEXIY
peodep. ITIpaBuno YHCJIOM BEPIINH U YUCIOM pedep.
YMHOXEHHUS PemiaTh 3aa4ym Ha MOWCK M NEpEYUCIICHUE ITyTel
B JIepeBe, Olpeie]ieHHe Yncia BEPITUH Wi pedep B
JepeBe, 00xo1 OMHApHOTrO JiepeBa, B TOM YHCIE C
IIPUMEHEHHUEM IIPABUJIA YMHOXKEHHUS
Cayuaiinbie IIporuBono0XHOE OcBauBaTthb NOHATHUSA: p3aumuo |NUpS:/resh.edu.r
coObITHS coObITHE. Juarpamma MIPOTUBOIIOJIOKHBIC COOBITHS, OICpaIllMi HaJl u/subject/16/
(8 w) Ditnepa. O6beMHEHNE U cobObITHsIME, OOBenuHeHne u nepecedenne |POIL, anrebpa 8
rnepecedeHnue  COOBITHM. cobwpITHH, nmarpamma Ounepa (Ditnepa— [KJ1acc, ypoKH
HecoBMmecTHbIC Benna), coBMecTHble U HecoBMecTHble [38,39,48-50,
COOBITHSI. Ddopmyna COOBITHSI. anreOpa 9 kmacce,
CJIOKEHUSI BEPOSITHOCTEM. Hsyuyartsb TeopeMbl o BepoATHOCTH |ypoku 41-50
[IpaBuIOYMHOXKECHUS o0penuHEeHUs ABYX coObITHi  (popMyJIBI
BEPOSITHOCTEH. CIIOKEHHS BEPOSITHOCTEM).

VYcnoBHas BEPOSITHOCTb.
HezaBucumele coObITHS.
IIpencrasienue
CIIy4aliHOTO
SKCIEpUMEHTa B
nepena

BUJIE

Pemare 3agadym, B TOM 4YHCIE TEKCTOBBIE
3alaud = Ha  OIpeAeJeHHue  BEpOATHOCTEH
OO0BEMHEHUSI M IIEPECEUCHHs] COOBITHH C
MOMOUIBI0 YMCJIOBOM IIpsi- MOM, auarpaMm
Dinepa, GOPMYJBI CIIOKECHUS BEPOSTHOCTEH.
OcBauBaTh MNOHATHA. TPABHIIO YMHOXXCHHS
BEPOATHOCTEH, yCIIOBHASA BEPOATHOCTD,
HE3aBUCHMBIE COOBITHS JIE€PEBO CIy4alHOTO
OIIbITA.

Hsyuarts CBOMCTBA
HE3aBUCHMBIX COOBITUH.
Pemars 3amaum Ha  ompejelreHUEe U
HCIIOJIb30BAaHNE HE3aBUCUMBIX COOBITHH.
Pemarp 3ana4m Ha MOUCK BEPOATHOCTEH, B TOM
YHCcJie YCIOBHBIX, C HCIIONIB30BAaHHEM JepeBa CIy-
Y4ai{HOIO OIbITa

(ompenerieHus)
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O06o6eHue, [IpencraBiieHue TaHHBIX. IMoBTOPATH M3YyUYCHHOE U BbICTPaAMBATh https://resh.edu.r
KOHTPOJIb OnucarenbHas cHCTEeMY 3HaHUH. u/subject/16/
(4 a) CTaTUCTHKA. I'padwr. Pemiate 3amaum  Ha npeactaBieHue u ([POII, anreGpa 8
BepositHOCTB ONMCAaHHWE [aHHBIX C IIOMOINBIO H3YYEHHBIX [KJACC, YPOKHU 48-
CITyJaifHOTO CcOOBITHA. XapaKTEePUCTHUK. Pematn 3a1a4u c |51, anrebpa 9
DIeMeHTBI puMeHeHueM rpados. KJacc, ypoku 41-
KOMOWHaTOPUKH PemaTh 3ajaum Ha HaxOXJEHHE BEPOSITHOCTH (51
CIIy4alHOTO  COOBITHSI IO  BEPOSITHOCTSIM
SJICMEHTAapHBIX COOBITHM, B TOM YHCJIE B
OIIBITax c PaBHOBO3MO>KHBIMU
9JIEMEHTAPHBIMU COOBITHSIMH.
Pemiats  3agaum Ha HaXxO0XXJICHUE
BEPOATHOCTEH OOBEAMHEHUS M IIEPECEUCHHS
COOBITHI, B TOM 4YHCJIC HE3aBHCHUMBIX, C
HCIIOJIB30BaHUEM rpaduyecKux
OpencTaBIeHU U Aepesa CJIy4aiiHOr o
OIBITA.
Pematnb 3aJaqu Ha IepeyYrcIIeHIE
KOMOWHanuii (4ucia NepecTaHOBOK, 4YHCIIa
coyeTaHWil), Ha HAXOXXJICHHUE BEPOSTHOCTEH
COOBITUH C NpPUMEHEHWEM KOMOWHATOPUKH, B
TOM YHCJIE C HCIIOJIB30BAaHUEM TpPEYrOJIbHUKA
ITackaius
6 kaace (34 u)
HasBanue JJIeKTPOHHbIE
pa3nena (TeMbl) OcHoBHOE XapakTepucTHKa JeATeJILHOCTH oO0y4yarommuxcs |(mudpoBbie
(4MCI0 YacoB) cojep:kaHue o0pa3oBaTesibH

bIe pecypchl)

IloBTOpeHue
Kypca 8 ki1acca
(4w

[IpencraBneHne MaHHBIX.
OmnucartenpHas
cratuctuka. Omnepanuu
HaJ COOBITUSIMU.
Hes3aBucumoctsb

COOBITHI

IToBTOPATH M3yUEHHOE U BHICTPAMBATH
CUCTeMY 3HaHUH.

Pemarb 3aJavum Ha npeacTaBJICHUC u
OIIMCaHHUC JaHHBbIX.
Pemarb 3aJavuM Ha HaXO0XKXJICHUC

BEPOSITHOCTEH OOBEIMHEHHUS] M TEPECCUCHUs

COOBITHH, B TOM YHCJE HE3aBHCUMBIX, C
HCII0JIb30BAHUEM rpadguuecKux
Mpe/ICTaBIICHUH M jJepeBa CITy4aifHOTO
OIIBITA.

Pemiatnp 3a/a4u Ha IepevynciIeHne

KOMOWHAIMii (9ucia TIePeCTaHOBOK, YHCIA
COoUeTaHW), Ha HAXOXKJICHHEC BEPOATHOCTEH
COOBITHI C TIpUMEHCHUEM KOMOWHATOPHWKH, B
TOM YHCJI€ C HCIIOJIb30BaHUEM TPEYTOJIbHUKA
ITackans

https://resh.edu.r

u/subject/16/
POIII, anrebpa 8

Kiacc, ypoku 48-
51, anre6pa 9
Kiacc, ypoku 41-
51

IIJIOCKOCTH, U3 OTPE3KA,
U3 1yIr'd OKPY>KHOCTH

MHOT'OYI'OJbHUKA, KpyTa, OTPE3Ka WIN AYyTU
OKPY>KHOCTH, YMCJIOBOTO IPOMEXYTKa

DJ1eMEeHTbI KombunatopHoe npaBwio | OcBamBaTh NOHATHA. KoMmOuHaTOpHOe https://resh.edu.r
KOMOUHATOPH YMHOXEHHSI. MPaBWJIO  yMHOXECHWUS, ynopsiioueHnnas  [u/subject/16/
KM IlepecTaHoBKH. nmapa, TpoWka OOBEKTOB, IiepecTaHoBKa, [POIII, anredpa 8
(4 v) ®aktopuan. CoyeraHuss | ¢axTopuajg  4YHCIa, COYETaHHE, YHCIIO [KIACC, YPOKH
u 4UCIIO COYETaHUN. coYeTaHWi, TpeyroiabHUK Ilackasis. 38,39, 48-50,
Tpeyronsuuk  [lackams. | Pemartsb 3a/1a4u Ha nepeuncienue [anredpa 9 xmacce,
IIpakTnueckas pabota YIOPSIIOYSHHBIX T1ap, TpOeK, IMepeuncienue [ypoku 41-50
«Bpruncnenue IIEPEeCTAaHOBOK W COYETaHWUN  DJIEMEHTOB
BEPOSITHOCTEH C | pa3UYHBIX MHOMKECTB.
HCTIOJIb30BAaHUEM Pemiats, 3agayM  Ha [OPUMCHEHHE 4YHCIA
KOMOHMHATOPHBIX couyeTaHui B anredpe (cokparieHHoe
(GYHKUMHA  3IEKTPOHHBIX yMHOXeHue, OuHoM Hbrotona). Pemats,
TaOIUID» NpUMEHsII ~ KOMOWHATOPUKY,  3aJadyd  Ha
BBIYHCJICHUE BEPOSITHOCTEH, B TOM 4YHCIE C
IIOMOIIIBIO DJIGKTPOHHBIX Ta0JUIl B XOJe
MPaKTHYECKONH paboThI
I'eomerpuyecka | T'eomerpuueckas OcBauBaTh MOHSITHE reomerpuueckoii [Ntps://resh.edu.r
Al BEPOATHOCTL | BEpOSITHOCTb. BEPOSITHOCTH. Pemartn 3agauu na |U/subject/16/
(4 9) CryuaiHbrit BLIOOp | HAaxoXKJeHWe  BeposATHOCTEH B ombitax, [POII, anreGpa 8
TOYKM ©3 GUIypbl Ha | HPEACTaBUMBIX  KaK  BBIOOp  TOYEK M3 [KJIACC, YPOKH

38,39, 48-50,
anreOpa 9 kiacc,
lypoxu 41-50
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UcnbITaHus
Bepuysu (6 1)

HUcneiTanne. VYcmnex wu
Heyjada. Cepus
UCTIBITAHUU 10 TEPBOTrO
ycriexa. WUcnbiTanus
bepnynnu.

BepostHocTit coOBITHIA
B CE€pUH HCIbITaHUH
bepnynu.

ITpakTnueckas padora
«Hcneitanus beprynnn»

OcBauBaTth MOHATHSA: HCTIBITaHUE,
3JIEMEHTApHOE COOBITHE B HCHBITAHHHU (yCIleX
M HeyJxada), CepHsl UCIBITAaHUN, HACTYIUICHUE
IEPBOTrO ycnexa (Heynaun), cepus
ucneiTanuil bepnynnu.

Pematsn 3a/1a4u Ha HaXO0XJeHUE
BEPOSITHOCTEH COOBITUH B CEpUM UCIBITAHUN
JI0 TepBOro ycmexa, B TOM 4YHCIE C
NPUMEHEHUEM hopmyte CYMMBI
TeOMETPUYECKON MPOTPECCHH.

Pemarp 3aJa4u Ha HaXO0XJEeHUE
BEpPOATHOCTEH DJIEMCHTApHBIX COOBITHII B
cepuu HUCIBITAHUN bepnymu, Ha
HaXOXKJICHUE BEPOSITHOCTH  OIPEIEICHHOTO
4HhCla YCIEXOB B cepuu HCTIBITAHUNA

bepnyiumn. U3y4yaTth B X0Je NPAaKTUYECKOM
padoThI, B TOM YHCIIE C TTOMOIIBIO MU(PPOBHIX
pecypcoB, CBONMCTBa BEpPOSITHOCTH B CEpHUU
ucneiranuii bepryium

https://resh.edu.r

u/subject/16/
IPOIII, anrebpa 8

Kiacc, ypoku 48-
51, anrebpa 9

Kiacc, ypoku 41-
51

Cayuyaiinas
Beau4nHa (6 1)

CrygaifHasi BeIUYWHA U
pacnpejeneHue
BEPOSITHOCTEM.
MaremaTtnyeckoe
OXKHJaHUE U JUCIICPCHUS

OcBouTh MNOHATHSA. ClydaiiHas BEJIMYHUHA,
3HaUYECHUE clly4JaiiHO# BEJIMYUHBI,
pacrpenesieHne BEpOsITHOCTEM.

H3y4aTh 1 00Cy:kAaTh IPUMEPBI JUCKPETHBIX
W HEINPEpHIBHBIX CIy4YalHBIX BEIWYHUH (POCT,

https://resh.edu.r

u/subject/16/
POIII, anrebpa 8

KJ1acc, ypoku 48-
51, anrebpa 9

ciny4dyalHOM BEJIUYUHBI. BEC 4YEJIO BEKa, YHCICHHOCTh HACEJIICHUsA, [Kiacc, ypoku 41-
ITpumepsl JpyTue H3MCHYHUBEIC BEJIWYUHBI, [51
MaTeMaTH4YEeCKOTO paccMmaTpuBaBIIFEeCs B Kypce CTaTUCTHKH),
OXKUIAHUS KaK MOJEIbHBIX CITy9alHBIX BEJIMYMH,
TEOPETHIECKOTO CBsI3aHHBIX co CIIy4aiHBIMHU OIIBITAMU
CpEeIHEro 3HAYEHUS (6pocaHre MOHETHI, UT'PAJIbHON KOCTH, CO
BEJIMYUHBI. CIy4aifHbIM BBIOOPOM U T. IL.).

IMousitre o 3AKOHE OcBauBaTh HOHSITUS: MaTeMaTUYECKOEe
GOJIBIIIIX qHCelL. OXKHUJIaHUE cllydyailHOMU BEJIMYUHBI KakK
UsMepeHne BepOSTHOCTH TEOPETUYECKOE _ cpennee 3HaYCHUC,

C TIOMOIIIBIO YACTOT. JUCHepcUsl  CIIydyallHOM  BEJIMYMHBI Kak
[puMeHeHne 3AKOHA aHAJOT JUCTICPCUH YHUCIOBOTO Habopa.

GOILIIMX YHCeN Penrate 3a1a49H Ha BBIUMCJICHUE

MaTEeMaTHYECKOTO OXKHAAHUS M JUCIIEPCUU
JUCKPETHOW  CIydyalHOW  BEJIWYUHBI  IIO
33JJaHHOMY pacUpeieieHUI0, B TOM YHCIIE
3aJla4, CBSI3aHHBIX CO CTPaXxOBAaHHUEM H JIOTe-

pesmu.

3HAKOMHUTHLCS C MAaTEeMaTHUYCCKUM
OXUJAaHUEM U  JUcCHepcuen HEKOTOPBIX
pacripeiesieHui, B TOM qucie
pacripesiesieHus ciiy4yalHOW BEJIMYMHBI

«UYHUCJIO YCIEXOB» B CEPUM  HCIBITAHUMN
Beprymm. W3yuyarh dYacToTy COOBITHS B
MOBTOPSIIOIIUXCS ~ CIAyYallHbIX ONbITax Kak

Cclly4allHyIO BEJINYHHY.

3HaKOMHTBCS C 3aKOHOM OOJIBIIMX dYHnces (B
dbopme bepHymnn): npu  OONBIIOM dYHCIE
ONBITOB 4YacTOTa COOBbITHSI OJM3Ka K €ro
BEPOSITHOCTH.

Pemrats 3ajaum Ha M3MEpEHHE BEPOSITHOCTEH

¢ momompio dactoT. OOCyXmaTe poib
3aKOHa OOJIBLIMX 4YHCEeJ B OOOCHOBAaHUU
4aCTOTHOTO MeTona M3MEepeHUs
BEPOSITHOCTEM.

OOcyxmaTh 3akOH OOJBIIMX 4YHCENT Kak
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OpPOABIICHUC CTaTUCTHUYECCKON YCTOI>‘I1{I/IBOCTI/I
B U3MCHYUBBIX  SBJICHUAX, PpOJIb 3aKOHa
OONBIINX 4YHCEI B opupoace MW B IKU3HU
YCJIOBCKAa

O0o0menne,
KOHTPOJIb (10 1)

IIpencraBnenue IAHHBIX.
OmnucarenpHass CTAaTHUCTHKA.
BepositHOCTE  cimywaitHOTO

coObITHS. OneMeHTHI
KOMOWHATOPUKH.
CnyyaiiHple BEIMYMHBI U
pacnpeneneHus

IloBTOPATE H3y4eHHOE M BBICTPAUBATH CHCTEMY
3HAHMH.

Pemiate 3agaum Ha IMpEICTAaBICHHE U ONHCaHHE
JIaHHBIX.

Pemiate 3aga4m Ha HaXOXIEHHE BEPOATHOCTEH
coOBITHH, B TOM 4YHCIE B  ONBITaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTapHBIMU COOBITHSIMHY,
BEpOATHOCTEH OOBEAMHEHHS U  IepeceueHHs
COOBITHH, BBIYUCIATH BEPOSTHOCTH B OMNBITaX C
CepUsIMU CIIy4alHbIX UCIIBITAHUN

https://resh.edu.r

u/subject/16/
POIII, anrebpa 8

KJjacc, ypok 51,
anreOpa 9 kacce,
ypok 51
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