IMPUJIOXKEHUE 1

K OCHOBHOH 00pa30BaTeNbHOM IIporpaMme
OCHOBHOTO 00111eT0 00pa3oBaHus,
MPUHATON Ha 3aCE€IaHUH IEJarorndeckoro
cosera [Iporokon ot 29.08.2024 Nel,
YTBEPXKICHHOW TIPUKA30M JAUPEKTOpa

ot 30.08.2024 Ne159/01-11

PABOYAS ITPOI'PAMMA
OCHOBHOTI'O OBHIEI'O OBPA3OBAHUA
HO HPEAMETY «MATEMATHUKA»

(s 5-9 xiaccoB)
Marematuka 5-6 ID 5677200, Anre6pa 7-9 ID 5676841, I'eomerpus 7-9 ID 5677056

BepostHocTh U ctatuctuka 7-9 ID 5677118

2024



Pabouass mporpamma 1o wmareMmaruke s S5—9 KIacCOB COCTaBieHa Ha OCHOBE TpeOoBaHWiI K pe3yiabTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeNbHON MPOTPaMMbl OCHOBHOTO OOIIETr0 00pa3oBaHMsI, MPEACTaBICHHBIX B DenepaabHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM CTaHIApTe
ocHOBHOTO 0o01ero oopazoanus (PI'OC O0O0), a Takke MPOrpaMMbl BOCITUTAHUS.

B paboueii nmporpamme cobmonaercss npeeMctBeHHOCTh ¢ DPI'OC HauanbHOro 00I1IEro 00pa30BaHUs; YUUTHIBAIOTCS BO3PACTHBIE H
MICUXOJIOTHYECKHEe OCOOCHHOCTH yJamuxcs 5—9 Ki1accoB, MEeXIPEIMETHBIE CBS3H.

MNOACHUTEJBHASA 3AIINCKA

PabGouas mporpamma mo Martematuke ansi oOywaroumxcs 5—9 kimaccoB paspaboraHa Ha ocHoBe DenepanbHOr0 rocyaapCTBEHHOTO
00pa3oBaTENBPHOIO CTAaHAApTa OCHOBHOTO oOO0mIero o0pa3oBaHHs C YYETOM U COBPEMEHHBIX MHPOBBIX TpPEOOBAHHMA, TPEIABIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHMIO, M TPATUIMA POCCHHCKOTO 00pa3oBaHUs, KOTOpBIE OOECIEYMBAIOT OBJAJCHUE KIIOYEBBIMH KOMIICTCHIIUSMH,
COCTaBJISIOUIMMH OCHOBY JUI HEIpPEpPhIBHOIO 00pa30BaHUS M CAMOPa3BUTHUSA, a TaKKe LEINOCTHOCTh OOUIEKYJIbTYpHOrO, JUYHOCTHOIO U
MO03HABATEIBHOTO pa3BUTHs oOydaronmxcs. B pabodeii mporpaMMe y4TeHbI HISH U TOJOXKeHUS KOHIIEINY pa3BUTHS MaTeMaTHIeCKOTO 00pa3oBaHuUs
B Poccuiickoit @enepanuu. B snoxy mnudpooit Tpanchopmanuu Bcex cdep yeloBEUECKOW EATEIbHOCTH HEBO3MOXKHO CTaTh OOpa3oBaHHBIM
COBPEMEHHBIM 4eJIOBEKOM 0e3 0a30BOil MaTeMaTH4YeCKOW MOJTOTOBKU. YK€ B IIKOJE MATeMaTHKa CIY)KHT OMOPHBIM MPEIMETOM I H3YYECHHS
CMEXKHBIX AMCIMILINH, a MOCJe MIKOJIBl pealbHON HEeOOXOIMMOCThIO CTAHOBHUTCS HEMpPEpPhIBHOE 00pa3oBaHME, UYTO TPeOyeT MOJIHOIEHHOW 0a30BOit
o011e00pa3oBaTeIbHON MOATOTOBKH, B TOM YHCIIE U MATEMAaTUYECKOW. DTO 00YCIOBIEHO T€M, YTO B HAIIIM JHH PACTET YUCIIO MPOQECCHIA, CBSI3aHHBIX C
HETIOCPEICTBEHHBIM MPUMEHEHUEM MAaTeMaTUKU: U B cepe SKOHOMUKH, U B OM3HECE, U B TEXHOJOTHYECKUX OOJACTIX, U JaKe B TYMaHUTAPHBIX
cdepax. Takum 006pazoM, Kpyr IIKOJIBHHUKOB, JUIsl KOTOPhIX MaTeMaTHKa MOXKET CTaTh 3HAYMMbIM IPEIMETOM, PACHIUPSIETCS.

HEJA 1 OCOBEHHOCTHU U3YUYEHUSA YUYEBHOI'O TPEJAMETA «MATEMATHUKA» 5-9 KJIACCBI

[TpropuTeTHBIMU LIETSIMU O0yUEHUSI MaTeMaTHUKe B 5—9 Kiaccax sIBISIFOTCS:

e (QopmupoBaHUE LEHTPAIBHBIX MATEMAaTUYECKUX MOHATHH (4YMCIIO, BEIMYMHA, reoMeTpuueckas (urypa, rnepeMeHHas, BEpPOSATHOCTD,
byHKIIHS ), 00€CTIeUnBAIOIIUX MPEEMCTBEHHOCTh M IMEPCIIEKTUBHOCTh MAaTEMATHYECKOTO 00pa30BaHusl 00yJarOIIXCS;

® [0JBEJCHHE OOYYAIOUIMXCA Ha JOCTYIMHOM M HHMX YPOBHE K OCO3HAHHIO B3aUMOCBS3M MaTeMaTHKH M OKPYKAIOLIET0 MUpA,
MOHMMAaHHE MaTEeMAaTUKH KaK 4acTu oOLIeil KyabTyphl YEJIOBEUECTBA;

® Da3BUTHE MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaromuxcs, Mo3HaBaTeIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKIX YMEHUH,
KPUTHUYHOCTH MBIIIJIEHUS, UHTEpECA K U3YYEHUIO MAaTEMaTUKH;

e (dopmupoBaHue (PYHKIMOHAIBHOW MaTeMaTHYECKOW IPaMOTHOCTH: YMEHHs paclO3HaBaTh NPOSBICHHUS MaTEMaTHMYECKHX IOHATHUH,
00BEKTOB M 3aKOHOMEPHOCTEH B pEaJbHBIX MXM3HEHHBIX CUTYalUSAX WU NPU H3YyYEHUH APYIHMX y4eOHBIX MPEAMETOB, MPOSBICHUS
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3aBUCHUMOCTEH M 3aKOHOMEpPHOCTEH, (pOpMyIUpOBaTh WX HA S3BIKE MATEMaTUKH U CO3JaBaTh MATEMaTHYECKHE MOJCIH, MPUMEHSThH
OCBOCHHBIM MAaTE€MaTHYECKUM ammapar i pELICHHUs IPaKTHUKO-OPUEHTUPOBAHHBIX 3a1a4, WHTEPIPETUPOBATH U OLIEHHUBATh
MOJTy4YEHHBIE PE3YJIbTATHI.

OCHOBHBIC JTMHUU COZIEP)KaHMS Kypca MaTeMaTHKU B 5—9 kiaccax: «Yucia u BeMHCICHUS», «Anredpay («AnreOpandeckue BBIPAKECHUS,
«YpaBHEHUS U HEpaBEHCTBaY), «DyHkuum», «'eomerpusi» («I'eomerpudeckne GUrypbl U UX CBOWCTBa», «M3MepeHHe reoMEeTpUYECKUX BEITHUYHHY),
«BeposiTHOCTB M cTaTHCTHKaY. JlaHHBIE TMHUY Pa3BUBAIOTCS MApAIUIETIbHO, KaXK/1asi B COOTBETCTBUU C COOCTBEHHOMW JIOTMKOM, OTHAKO HE HE3aBUCHMO
OJlHa OT JPYTOi, a B TECHOM KOHTaKTe M B3auMmojeicTBuu. Kpome 3TOro, mx oOBEOMHSET JIOrMYecKash COCTABIIAIONIAs, TPAJUIMOHHO IMPUCYIIAs
MaTeMaTUKe M MPOHU3BIBAIOINIASI BCE MaTeMaTHYECKHUE KypChl U cojnepkarenbHbie JuHUU. ChopmynupoBanHoe B DenepalibHOM rocydapCTBEHHOM
00pa3oBaTeNbHOM CTaHAApTe OCHOBHOTO 00mIero oOpa3oBaHUs TpeOOBaHHWE «yMETh ONEPUPOBATH MOHATHAMH: OIPEICICHUE, aKCHOMA, TEOpeMa,
A0Ka3aTCJIbCTBO, YMCHUC PACIIO3HABATh MCTUHHBLIC W JIOKHBIC BBICKA3bIBAHUA, IPUBOAWUTL IMPUMCPBI U KOHTPIPUMCPBI, CTPOUTH BBICKA3bIBAHUA U
OTpHIIaHUS BHICKAa3bIBAaHHIT» OTHOCUTCS KO BCEM KypcaMm, a (hOpMUpOBaHKE JIOTHUECKUX YMEHUN pactpeernsieTcs M0 BCEM rojaM 00y4eHus: Ha YpOBHE
OCHOBHOTO o0mero ooOpazoBanus. CojepkaHue 0Opa3oOBaHMs, COOTBETCTBYIOIIEE NPEAMETHBIM pe3yjibTaTaM OCBOCHHSA paboueil mporpaMmsl,
pacnpesenéHHbIM 110 roJaM 00y4YeHHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOObI KO BCEM OCHOBHBIM, NPHHUIMUIMAIBHBIM BOIPOCAM O0ydaroImuecs
oOpalaiuch HEOJHOKPATHO, YTOOBI OBIIA/ICHUE MAaTEMAaTHYECKUMH MOHSATHSMHI U HAaBBIKAMH OCYLIECTBIISUIOCH TIOCIIEIOBATENBHO M TOCTYIIATENBHO, C
COOJIIOJICHHEM TPHHLMIA MPEEeMCTBEHHOCTH, @ HOBBIE 3HAHMS BKJIIOYAJIMCh B OOIIYI0 CHUCTEMY MaTeMaTMYeCKUX Ipe/CTaBlIeHUI oOydaromuxcs,
pacumpsis ¥ yriayousis e€, o0pas3ys NpouHble MHOKECTBEHHBIE CBSI3H.

OBILIASA XAPAKTEPUCTUKA YYEBHOT'O ITIPEJIMETA <MATEMATHUKA»

[IpakTuueckas MOJIE3HOCTh MAaTEMAaTHKU OOYCJIOBJICHA TEeM, UTO €€ MPEJAMETOM SIBISIOTCA (PyHIaMEHTAJbHBIE CTPYKTYPhI HAIIETO MHpA:
MPOCTPAHCTBEHHBIE (POPMBI M KOJIMUECTBEHHBIC OTHOIICHHS OT MPOCTEHIINX, YCBAUBAEMBIX B HETIOCPEACTBEHHOM OIIBITE, A0 JOCTATOYHO CIIOKHBIX,
HEOOXOMUMBIX JUISI Pa3BUTHS HAYYHBIX W TMPUKIAAHBIX Haed. be3 KOHKpEeTHBIX MaTeMaTHYeCKHX 3HAHHWM 3aTPyAHEHO MOHUMAaHHE MPUHIIUIIOB
YCTPOICTBA U MCIOJIb30BaHUS COBPEMEHHON TEXHUKHU, BOCIPUATHE U MHTEPIpPETAIlUs Pa3HOOOpa3HOH COLMaIbHON, IKOHOMUYECKOU, TOITUTUIECKOM
uHpopmanuu, ManodhGHeKTUBHA MOBCETHEBHAS MPAKTHYECKAs NeATeIbHOCTh. KaKOMYy 4eloBeKy B CBOEH KU3HU MPUXOAUTCS BBITIOIHATH PACUEThI U
COCTaBJIATh aJTOPUTMBI, HAXOJIUTh U MPUMEHATH (POPMYIIBI, BIAACTh MPAKTUYSCKUMH TPUEMAaMU T€OMETPUUYECKIX U3MEPEHHUI U MOCTPOCHHA, YNTATh
nH(pOpMaInIo, MPeICTABICHHYIO B BUE TA0JINII, THarpamMM U Tpa(uKoB, )KUTh B YCIOBUSIX HEONPEACIEHHOCTH U TIOHUMATh BEPOSTHOCTHBIN XapaKTep
CITy4alHBIX COOBITHIA.

OmHOBpPEMEHHO C pacmiupeHueM cdep MpUMEHEHHUS MaTEMAaTHKH B COBPEMEHHOM 00IIIeCTBEe BCE 0oJiee BaXKHBIM CTAHOBUTCS MaTEMaTHUYECKHUMA
CTHJIb MBIIIUICHUS, TPOSBISIOMIUICS B ONMpPeNeNEHHBIX YMCTBEHHBIX HaBBIKax. B mporiecce m3ydeHHs] MaTeMAaTHKHA B apceHA MPUEMOB M METOOB
MBIIICHUS YeJI0BEKA €CTECTBEHHBIM 00Pa30M BKJIIOYAIOTCS MHAYKITUS U ASTYKIHs, 0000IIeHHEe U KOHKPETU3AINsI, aHAIN3 U CHHTE3, KIIaCCH(PUKATINS
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U cucremaruzanus, adbcrparupoBaHue U aHanorus. OOBEKTHl MaTEMAaTHYECKUX YMO3AKIIOUEHHUH, NMpaBUia UX KOHCTPYHPOBAHHS DPACKPBIBAIOT
MEXaHU3M JIOTHYECKUX MOCTPOCHMH, CIIOCOOCTBYIOT BHIpAaOOTKE yMEHHUs (OpPMYIHpOBaTh, OOOCHOBBIBATH M JIOKA3bIBATH CYXKIEHHS, TEM CaMbIM
Pa3BUBAIOT JOIMYECKOE MBIIUICHHE. Bemymias posb NpUHAUICKHUT MaTeMaTHKe U B (POPMHUPOBAHUU aJITOPUTMHUYECKOW KOMITOHEHTHI MBIIIICHUS U
BOCIIMTAHMH YMEHUH JEMCTBOBATH 110 3alaHHBIM aJITOPUTMaM, COBEPIICHCTBOBATh U3BECTHBIE U KOHCTPYUPOBATh HOBBIE. B mpouecce pemeHus 3anaq
— OCHOBOM y4eOHOM AeATeIbHOCTH Ha YpOKaX MaTeMaTHKU — Pa3BUBAIOTCS TAK)Ke TBOpUYECKasl U IPUKJIAJHAs CTOPOHBI MBIIIJICHHUS.

OOyueHue MaTeMaTuke Ja€T BO3MOKHOCTb Pa3BUBATh Y 00YYaIOIUXCA TOUHYIO, PAllUOHATIBHYIO U HH(OPMATUBHYIO peub, YMEHHE OTOMpATh
Hau0oJee MOAXOAIINE SI3bIKOBbIE, CUMBOJIMYECKHE, TpaUUecKre CPeICTBA Ul BEIPAXKEHUS CYKICHUHM U HAIJIAHOTO UX MPEICTABICHHUS.

HeoOxonuMbpIM KOMIIOHEHTOM OOIIEH KyJIbTypbl B COBPEMEHHOM TOJKOBAaHUU SIBISIETCA OOLIee 3HAKOMCTBO C METOJAMU IO3HAHUS
JNEHUCTBUTENBHOCTH, MPEACTABIECHUE O NPEAMETE U METO/IaX MaTEMaTUKU, UX OTIIMYUN OT METOAOB APYTUX €CTECTBEHHBIX U T'YMaHUTAPHBIX HAyK, 00
0COOEHHOCTSIX MPUMEHEHHS] MAaTEeMaTHKH JJISl PEIICHUS HAyYHBIX U MPUKIIAJHBIX 331a4d. Takum o0pazom, MaTeMaTudeckoe o0pa3oBaHne BHOCHUT CBOU
BKJIa/1 B (POPMHUPOBAHKE OOIIEH KyIbTYpPhI YeIOBEKA.

W3ydyeHrne MaTeMaTHKU TaKKe CIOCOOCTBYET 3CTETUYECKOMY BOCIIUTAHUIO YEJIOBEKa, MOHMMAHUIO KpacOTbl M M3SIIECTBA MaTEMAaTUYECKUX
paccyKIeHUI, BOCIPUATUIO T€OMETPUYECKUX (POPM, YCBOCHUIO UJIEU CUMMETPHH.

MECTO YYEBHOI'O IPEAJMETA <MATEMATUKA» B YYEBHOM IIJIAHE

B cootBercTBUM ¢ PenepanabHbBIM rocy1apcTBEHHBIM 00pa30BaTebHBIM CTaHIAPTOM OCHOBHOT'O 00IEro o0pa3oBaHUs MaTeMaTHKa sBISETCS
00s13aTebHBIM MIPEIMETOM Ha JIaHHOM ypoBHE oOpas3oBaHus. B 5—9 knaccax yueOHbIN npeamer «MaremaTtuka» TpaAuIIMOHHO M3Y4aeTcs B paMKax
CIIENYIOIUX YYEOHBIX KypcOB: B 5—6 kiaccax — Kypca «MartemaTukay, B 7—9 kiaccax — KypcoB «AnreOpay» (BKJIIOYasi 2JIEMEHThl CTATUCTUKU U
Teopuu BeposaTHocTel) U «['eomeTpus». Hacrosimel mporpaMMoil BBOIUTCS CAaMOCTOSITENIbHBIN yueOHBIN Kypc « BepoSATHOCTh M CTaTUCTHKA.

Hacrosiieit mporpaMMoil mperycMaTpiBaeTcCsl BbIIEJI€HUE B yUEOHOM IUIaHE HAa M3y4YeHHE MAaTeMaTUKH B 5—6 Kjaccax 5 y4eOHBIX 4acoB B
HE/IEI0 B TeYEHHE KaXJ0ro roga oOyueHus, B 7—9 kiaccax 6 yueOHBIX 4acOB B HEJENIO B TEUEHHE KaXKJ0To rojaa o0ydeHus, Bcero 952 yueOHbIX
qaca.

TemaTuueckoe MJIAHUPOBAHHWE YUYEOHBIX KYpCOB M PEKOMEHJyeMOE€ paclpejeieHue y4yeOHOTro BpEeMEHHM MJsl U3YYCHHsI OTIENIbHBIX TeM,
IPeJUIOKEHHBIE B HACTOAIIECH MporpamMme, HaJl0 pacCMaTpUBATh KaK MIPUMEPHbIE OPUEHTHUPBI B TIOMOIIb COCTABUTEINIO aBTOPCKOM paboueil mporpamMMel
U IpEeXe BCero yuurtenato. ABTop paboueil mporpaMMmbl BIIpaBe yBEIUYUTh WM YMEHBUIUTH MPEAJIOKEHHOE YUCIIO yYEOHBIX YacOB HAa TEMY, YTOObI
yIayOuThCS B TEMATHKY, 00Jiee 3aMHTEPECOBABIIYIO YUEHUKOB, WM HAMpPaBUTh YCHIIMS Ha MPEOIoJIeHNE 3aTpyiHeHul. JlomycTHMO TakXe JI0KaIbHOe
nepepacrpe/iesieHe U epecTaHOBKa AIEMEHTOB COJIep KaHUs BHYTPU JJaHHOTO Kiacca. KonruecTBo mMpoBepOYHBIX paboT (TEeMaTUUYECKUI U UTOTOBBII
KOHTPOJIb KaUeCTBA YCBOCHUS y4eOHOT0 MaTepHralia) U UX TUI (CaMOCTOSATEIbHbIE M KOHTPOJIbHBIE paOOThI, TECTHI) OCTAIOTCSA HA YCMOTPEHUE YUUTENS.
Takxke yuuTenb BOpaBe YBEJIUYUTh WM YMEHBIIMTH YHUCIIO Y4€OHBIX 4YacoB, OTBEAEHHBIX B paboueill mporpamme Ha 000OIIEHHE, TOBTOPEHUE,
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CUCTeMAaTH3aIMI0 3HAHUHN oOyuaronuxcs. EAMHCTBEHHBIM, HO MPUHIMITAATHHO BAKHBIM KPUTEPUEM, SBIISICTCS JOCTHKCHHUE PE3YyIhbTaTOB OOYUCHUS,
YKa3aHHBIX B HACTOSIIEH TpOrpamMmme.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O IIPEIMETA « MATEMATHKA»
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

OcBoenune y‘IC6HOFO npeamMeTa «MaremMmaTuka» JOJIZKHO oOecrieunBaTh JOCTHXKCHHEC Ha YPOBHC OCHOBHOI'O 061_1_[61"0
O6p330BaHI/I${ CJIICAYIOIUX JINYHOCTHBIX, METAIIPCAMETHBIX U IIPCIMCETHBIX O6paBOBaTeJ'ILHI>IX PE3YIIBTATOB:

JJUYHOCTHBIE PE3YJIbTATBI

JInaHOCTHBIE pe3ynabTaThl OCBOCHUS IIPOTPpaMMBI Y4eOHOTO npeameTa «MareMaTHKay XapaKTepU3yIOTCS:
IMaTpnoTuyeckoe BoCUTAHUE:
® [IPOSIBJICHHEM HHTEpeca K IMPOLUIOMY M HACTOALIEMY POCCHUHCKONM MaTeMaTUKH, LEHHOCTHBIM OTHOLIEHUEM K JOCTHXKEHUAM
POCCHMCKMX MaTEeMaTUKOB M POCCHHMCKOM MaTeMaTH4eCKOH UIKOJbl, K HCIHOJb30BAHUIO 3TUX AOCTHKEHMH B JPYrHX HaykKax H
HPUKIIAJHBIX cepax.
I'paxnanckoe 1 1yXOBHO-HPABCTBEHHOE BOCITUTAHUE:
® TOTOBHOCTHIO K BBINOJHEHUIO OOS3aHHOCTEH IpaXkJIaHWHA U peajHu3allMyd €ro NpaB, NPEACTAaBICHHEM O MaTeMaTHYECKUX OCHOBAax
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHHM, MpOIEeNyp IpakJaHCKOTO 0o01iecTBa (BHIOOPHI, OMPOCHl U IIp.); TOTOBHOCTBIO K
00CYKJIEHUIO 3TUYECKUX MPOOJIEM, CBI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JTOCTUKEHUI HayKH, OCO3HAaHUEM BaXHOCTU MOPAJIbHO-
ATUYECKUX MPUHIUIIOB B IEATEIBHOCTH YUEHOTO.
TpynoBoe Bociuranue:
® YCTAaHOBKOW Ha aKTHBHOE y4YaCTHE B PELICHUH MPAKTHUYECKUX 3a/Ja4 MaTeMaTHYeCKOW HAaNpaBICHHOCTH, OCO3HAHUEM Ba)KHOCTH
MaTeMaTHYeCKOro o0pa3oBaHMs Ha NPOTSHKEHUHM BCEH JKM3HM Ui YCHEIHOM Mpo(ecCHOHANBbHOW JesITeIbHOCTH U PAa3BUTHEM
HEOOXO/MMBIX YMEHHI; OCO3HaHHBIM BBIOOPOM U MOCTPOEHHEM WHAMBHUIYAIbHOM TpaeKTOpUM OOpa30BaHUS U >KU3HEHHBIX IJIAHOB C
y4€TOM JINYHBIX UHTEPECOB M OOIIIECTBEHHBIX MOTPEOHOCTEH.
JcTeTHYecKoe BOCIIUTAHHUE:
e CHOCOOHOCTBIO K SMOIMOHAIBHOMY M 3CTETUYECKOMY BOCHPHUATHIO MaTeMaTHUECKUX OOBEKTOB, 3ajay, peIIeHUil, paccyXIeHHIA;
YMEHHMIO BUIETh MaTEMaTHUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.
IleHHOCTH HAYYHOTO IO3HAHMS:



e OpHUCHTalUel B AEATENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4yHBIX IPEICTABICHUH OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUSA
YeJI0BeKa, IPUPObl U 001IecTBa, TOHUMAHUEM MaTeMaTUYeCKON HAyKU KaK C(epbl YEJIOBEUECKON AEATEIbHOCTH, 3TANOB €€ pa3BUTH U
3HAYMMOCTHU JJIsl Pa3BUTHsI LUBWIN3ALUH; OBJIAZICHUEM SI3bIKOM MAaTEMATUKU M MaTEMaTHYECKOM KyJIbTypol Kak CpeACTBOM HO3HAHUSA
MUDa; OBJAICHUEM IPOCTEUILIMMYU HaBbIKAMH UCCIIEI0BATEIbCKON JESITEIbHOCTH.

®usnyeckoe BocnuTanue, GOPMUPOBAHHE KYJIbTYPbI 310POBbS H SMOLHOHAJIBLHOIO 0J1aronoIyyus:

® TOTOBHOCTHIO NPHUMEHSTh MATEMaTHUECKHE 3HAHUS B HMHTEPECax CBOETO 3/I0POBbs, BEACHHUS 370pPOBOrO 00pasza >KU3HU (370pOBOE
NUTaHue, COAJAHCHPOBAHHBIA PEXHUM 3aHATHH W OTABIXA, peryisipHas (U3ndecKkas aKTHBHOCTH); C(OPMHPOBAHHOCTHIO HaBBIKA
pedexcun, IpU3HaHUEM CBOETO MIPaBa Ha OIIMOKY M TaKOI'o K€ MpaBa JIpyroro yejoBeKa.

JK0JI0THYECKOEe BOCIIHTAHHE:

e OpHCHTalMel Ha NpPUMEHEHHE MaTeMaTWYeCKMX 3HAHMM JUId pelIeHus 3aJad B 00JacTH COXPAHHOCTH OKpY)KaloLled cpeasbl,
IUITAHUPOBAHMSI MOCTYIKOB M OLIEHKM MX BO3MOXHBIX IOCIEICTBMM JIi OKpYXarollleil cpelibl; OCO3HAaHHMEM IJI00AJIbHOIO XapakTepa
9KOJIOTUYECKUX MPOOJIeM U ITyTel UX pelIeHusl.

JIMYHOCTHBIE pe3y/IbTaThl, 00eceYHBAOLINE ATANTALMIO 00Y4AOIIerocsi K M3MeHSIOIUMCS YCJI0BUAM COLMAIBLHOM M NPUPOHOIi cpe/bl:

® TOTOBHOCTBHIO K JIEHCTBUSIM B YCJIOBUSAX HEONPEACIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH KOMIETEHTHOCTH 4e€pe3 IMPaKTHYECKYIO
JeSITENIbBHOCTh, B TOM YHCJIE YMEHUE YUUTBhCS y JIPYIUX JIOJEH, MpuoOpeTaTh B COBMECTHON JESATEIbHOCTH HOBbIE 3HAHMS, HABBIKU U
KOMIETEHIIMH U3 ONBITA APYTHUX;

® HE0OXOAUMOCTHIO B JOPMUPOBAHUHU HOBBIX 3HAHUH, B TOM uucie GOpMYyJIUPOBATh UJIEU, TOHITHS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSX,
B TOM YHCJI€ pPaHEe HE U3BECTHBIX, 0CO3HABATh JA€(UIINTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PA3BUTHE;

e CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAalMIO, BOCHPUHUMATh CTPECCOBYIO CHUTYAIMIO KaK BBI30B, TPEOYIOLIUIl KOHTpMED,
KOPPEKTHPOBaTh MPUHUMAEMbIE PEIIEHUs U JIeHCTBUS, (OPMYIUPOBAaTh U OLIEHHWBATh PUCKH M MOCJIEACTBUs, POPMUPOBATH
OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATBI

MeranpenmMeTHple pe3yabTaThl OCBOCHHSI MOPOrpaMMbl ydeOHOro mnpeamera «MaTeMaTHKay XapaKTepHU3yIOTCsS OBIIAJCHUEM
VHUBEPCAIbHOIMU —~ HOZHABAMETNbHLIMU  OCUCMBUAMU,  YVHUBEPCATbHbIMU — KOMMYHUKAMUGHBIMU  OCUCMEUAMU U VHUBEPCATbHbIMU
DeYIAMUBHBIMU OCUCMEUSMU.

VHueepcanvnvie no3nasamenvhvle Oeticmeus obecneuugaom Gopmuposarue 6A308bIX KOSHUMUBHBIX NPOYECCco8 00YUaruUxXcs

(0ce0eHUe MemO008 NO3ZHAHUS OKPYICAIOUe20 MUpPd; NPUMEHEHUe JI0SUYeCKUX, UCCIe008ameNbCKUX onepayuti, ymeHull pabomams ¢

ungopmayueti).



ba3oBbie Jioruueckue aeicTBus:

BBISBIISITh U XapaKTEPHU30BaTh CYLIECTBEHHBIC NPU3HAKKM MATEeMAaTHYECKUX OOBEKTOB, MOHSTHUN, OTHOIICHHH MEXIY IMOHITUSMHU;
dopMynHupoBaTh ONpeeNeHUs] MOHATHH; YCTaHABIMBATH CYIIECTBEHHBIM MpPU3HAK KiacCH(UKALUHM, OCHOBAHUSA IS 0000LICHHUS U
CPaBHEHHUsI, KpUTEPUN IPOBOAMMOI0 aHAJIN3A,

BOCIIPHHUMATh, ()OPMYIHPOBATH M PEe0OPa30BHIBATH CY)KICHHS: YTBEPAUTEIbHbBIE U OTPHUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U O0IIKE;
YCIIOBHBIE;

BBISBJIATh MaTEMaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M NPOTUBOpeYHs B (akTax, JaHHbBIX, HAOJIOJEHUAX U YTBEPXKICHMSX;
npejiaraTb KpUTEPUU JJIsl BBISIBICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

JieNIaTh BBIBOJIbI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, I€AYKTUBHBIX U HHIYKTHUBHBIX YMO3aK/IIOUE€HHUH, yMO3aKIFOUEHHH 110 aHAJIOTUH;
pa3buparh J0OKa3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHUM (IpsiMble M OT MPOTHUBHOIO), MPOBOJIUTH CAMOCTOATEIBHO HECIIOKHbBIE
JI0Ka3aTe’abCcTBa MAaTeMAaTUYECKUX (DAKTOB, BBICTpAUBATh apryMEHTAIUIO, MPUBOIUTH IPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH
COOCTBEHHBIE PACCYKACHUS;

BBIOMPATH CIIOCO0 perieHus yaeOHOH 3a/1a4un (CpaBHUBATh HECKOJILKO BAPHAHTOB PEIIEHUs, BEIOMpaTh HanboIee MoAXOIMIINN C YIETOM
CaMOCTOSTENIFHO BBIICTICHHBIX KPUTEPHUER).

ba3oBble uccaegoBaTeIbCKHE AeCTBHA:

HCIIOJIF30BaTh BOIIPOCHI KaK MCCIEIOBATENbCKUNM MHCTPYMEHT MO3HAHUsS; (OPMYIUPOBATH BOMPOCHI, (GUKCHUPYIONIUE MPOTUBOPE YHE,
npo0iieMy, CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE H JIaHHOE, (HOPMUPOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINI0, MHEHUE;
MPOBOANUTH O CAMOCTOSITENIBHO COCTABIEHHOMY IUTaHY HECIIOKHBIH DKCIIEPUMEHT, HEOONBIIIOE HCCIEIOBaHHE MO YCTAaHOBIECHUIO
0COOCHHOCTE MaTeMaTH4eCcKoro 00beKTa, 3aBUCUMOCTEH 00BbEKTOB MEXIY COOOI;

CaMOCTOSITENIbHO (hOPMYITUPOBATh OOOOIIEHUS M BBIBOJABI MO pe3yjbTaTaM MPOBENEHHOTO HAOIIOJCHUS, WCCICAOBAHUS, OIEHUBATH
JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BBIBOJAOB U 0000 IICHHIA;

MMPOTrHO3UPOBATHE BO3ZMOKHOC Pa3BUTUC MTPOLECCA, a TAKIKEC BbIABUTATh ITPEATIOJIOKCHHUA O €T0 Pa3BUTUN B HOBBIX YCJIOBHAX.

Pabora ¢ undopmanmueii:

BBISIBIIATH HEJIOCTATOYHOCTH ¥ M30BITOYHOCTh HH(OPMAIINH, TAHHBIX, HEOOXOAUMBIX ISl PEIICHUS 3a/1a4H;

BBIOMPATh, AaHATTM3UPOBATh, CHCTEMAaTU3UPOBATh M MHTEPIIPETUPOBATH HHPOPMAIIHIO PA3TUIHBIX BUIOB B (JOPM MPEICTABICHUS,
BbIOMpaTh (hopMy IMpeacTaBneHuss HHOOPMAIIMK U WILTIOCTPUPOBATH pPelllaeMble 3aja4i CXeMaMH, TuarpaMmMamu, HHOH TpaduKoi U ux
KOMOWHAIIASIMHU;

OLICHHBATh HaJEKHOCTh I/IH(I)OpMaI_II/II/I 10 KpUTCPUAM, MPECATIOKCHHBIM YUUTCIICM UJIN C(I)OpMyJ'II/IpOBaHHBIM CaMOCTOSATCIIbHO.



1)
O01enue:

VHueepcaﬂbele KOMMYHUKAmMUGHbIE Oeticmeust obecneuusarom Cd)OpMupOGClHHOCWlb COUYUAIIbHBbIX HABBIKOB 06)/1{61}01/141/0(6’}1.

BOCIIPUHUMATH U (OPMYIIUPOBATH CYXJICHHUS B COOTBETCTBHH C YCJIOBUSMHU WM IEISIMH OOIICHUS; SCHO, TOYHO, TPAMOTHO BBIPAXKaTh
CBOIO TOYKY 3pPEHUSI B YCTHBIX U MHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS IO XOJy pElICHUs 3a/lauyd, KOMMEHTUPOBAThH MOJTYYCHHBIH
pe3yJbTaT;

B X0J¢ OOCYXIEHHs 3a/aBaThb BOIIPOCHI IO CYIIECTBY OOCYKIaeMoOil TeMbl, MpOoOJieMBbl, pElIaeMoil 3a/laud, BbICKa3bIBaTh WJIEH,
HAaIleJICHHbIC Ha TIOUCK PELICHHS; COTIOCTABIISATh CBOU CYXKIEHUS C CYXICHUSAMH JIPYTUX YYaCTHUKOB UAJIOTa, OOHAPYKUBATH Pa3Indyne
U CXOJICTBO TO3MIIMIA; B KOPPEKTHOH (hopMe HOpMyTUpOBaTh pa3HOTIacHsl, CBOM BO3PAKECHHUS;

NPEICTaBIATh PE3YNbTaThl PpEIICHUS 3a/aud, SKCIIEPUMEHTa, WCCICIOBAaHUsA, IPOEKTa; CAaMOCTOATENBHO BBIOMpATh Qopmar
BBICTYIUICHHUS C Y4ETOM 3a/1a4 MPE3eHTaluU U 0COOEHHOCTEN ay TUTOPUH.

COpr,Z[HI/I‘leCTBOZ

2)

JUYHOCMU.

NOHMMATh U UCIOJIb30BaTh IPEUMYILIECTBA KOMAHIHON U HHAUBUAYAIBHON paOOThI IPU PELIEHUH YY€OHBIX MAaTEMAaTUUYECKUX 3a/1a4;
IPUHUMATh 1€Jb COBMECTHOM JeSTEIbHOCTH, IJIAHUPOBAaTh OPTraHU3ALMI0 COBMECTHOM paboOThl, paclpenensiTb BHUIbl paldoT,
JIOrOBapUBaThCs, 00CYKIaTh IPOLECC U Pe3YNIbTaT PadOThl; 0000IIaTh MHEHNSI HECKOJIBKHUX JIIOCH;

y4acTBOBaTh B TPYIIOBBIX (GopMmax paboTsl (00CYXIeHHs, 0OOMEH MHEHUSMH, MO3TOBbIE IUTYPMBI M JIp.); BBINOJIHATH CBOIO 4acTb
paboThl U KOOPJUHUPOBATH CBOU JEHCTBUS C APYrUMH WiCHAMH KOMAaH/bl; OLEHMBATh KAUeCTBO CBOETrO BKJIaJa B OOIIMN MPOJIYKT IO
KPUTEPHIM, CHOPMYJINPOBAHHBIM YYAaCTHUKAMM B3aUMOAEHCTBHUS.

Yuusepcanvnvie pezynamuenvie Oeiicmsusi obecneuusarom PopmMupo8anue CMbiCI08bIX YCMAHOBOK U JHCUSHEHHbLIX HABLIKOG

Camoopranu3anus:

CaMOCTOATCIIBHO COCTABJIATH IJIAH, AJITOPUTM PCIICHUA 3aJdavu (I/IJ'II/I €ro qaCTb), BLI6I/IpaTB CIoco0 peueHus € y‘{éTOM HUMCIOIIINXCs

pecypcoB U cOOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPHUAHTHI PELICHHUH ¢ yUETOM HOBOM MH(pOpMAIIH.

CaMOKOHTpOIIB:

BJIAJIETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJISI IIpOIlecca U pe3yiibTaTa peleH!s] MaTeMaTHYecKoi 3a/1a4H;

IPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH IIPU PELICHUM 33Ja4d, BHOCUTh KOPPEKTHUBBI B JAEATEILHOCTh Ha OCHOBE HOBBIX
0OCTOSTENILCTB, HAlIEHHBIX OMIMOOK, BBIABICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yJibTaTa MACSATENbHOCTH IOCTAaBICHHOM WLENM M YCIOBUAM, OOBACHATH NPUYMHBI JOCTHIKEHUS WU
HEJIOCTHMYKEHUSI LIeJIH, HAXOIUTh OIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.



IIPEAMETHBIE PE3YJIbTATDHI

[IpenmeTHble pe3yibTaThl OCBOCHHSA pabOyeil MporpaMMmbl MO MaTeMaTHKE IMPEACTaBIECHBI MO TrofaM OOyuYeHHs B CIEAYIONIUX pa3Jenax
IIPOrpaMMbl B paMKax OTIEJIbHBIX KypcoB: B 5—6 Kilaccax — Kypca «Maremaruka», B 7—9 Kiaccax — KypcoB

«Anrebpay, «I'eomerpus», «BeposTHOCTh U CTATUCTHKAY.

Pa3Butue nornyeckux mpejcTaBIeHUi U HaBBIKOB JIOTHYECKOI'O MBIIUIEHUS OCYILECTBIIAETCS Ha NPOTSKEHUH BCEX JIET 00y4eHUs] B OCHOBHOM
IIKOJIE B paMKaX BCEX Ha3BaHHBIX KypcoB. IIpeamosaraercsi, 4To BBITYCKHMK OCHOBHOM LIKOJBI CMOKET CTPOMTH BBICKA3bIBAaHMS M OTPHUILIAHUS
BBICKa3bIBaHUI, PacliO3HaBaTh UCTHHHBIE M JIO)KHBIE BBICKA3bIBAHMs, NPUBOJUTH IMPUMEPHl U KOHTPIPUMEPHI, OBIAJCET MOHATUIMU: ONpEIEICHHE,
aKCuomMa, TeopeMa, 10Ka3aTCIIbCTBO — W HAYUUTCA HUCIIO0JIB30BATh UX ITPU BBIITOJHCHHUHU y‘~IC6HI)IX n BHGy‘IC6HI>IX 3aaad.

PABOYASA ITPOIT'PAMMA YYEBHOI'O KYPCA «<MATEMATHUKA» 5-6 KIACCHI
HEJA U3YYEHUSA YYEBHOTI'O KYPCA

[TpropuTeTHBIMH LIETISIMU O0yUEHUSI MAaTEeMaTUKe B 5—6 Ki1accax sIBISIFOTCS:

e npoaoDKeHUe GOPMUPOBAHUS OCHOBHBIX MATEMAaTHYECCKHX MOHATHHA (YUCIIO, BEIMYMHA, TeoMeTprUuecKas (purypa), o0ecIeuynBaronmx
MPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MAaTEMATHUECKOTO 00Pa30BaHMsI 00YUYArOIINXCS;

® Pa3BUTHE UHTEIJIEKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaroImMXcs, MO3HABATEILHOM aKTUBHOCTH, UCCIIEIOBATENILCKIUX YMEHUH,
MHTEpeca K U3yUYCHUI0 MAaTEMATHKU;

® TI0/IBe/ICHHE O0YYAIOIINXCS HA JOCTYITHOM JIJII HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3M MaTEeMAaTHKU U OKPYKAIOIIIETO MHUPA;

e (QopmupoBanue (HYHKIIMOHATFHOM MAaTEeMaTUYECKOW TPaAMOTHOCTH: YMEHHUs paclo3HaBaTh MaTeMaTU4YeCKHE OOBEKTHI B PEabHBIX
JKU3HECHHBIX CHUTYalUsX, NPUMEHATh OCBOCHHBIC YMEHHUS Ul PELICHUS IPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad, WHTEPIPETUPOBATH
MOJTYYEHHBIEC PE3YJIbTAThl U OLIEHUBATh UX HA COOTBETCTBUE MPAKTUYECKOW CUTYaLINH.

OCHOBHBIE JIMHUHU COJEpKaHUS Kypca MaTeMaTUKH B 5—6 kjaccax — apudmeTrndeckass U TEeOMETpPHYEcKas, KOTOPbIe pa3BUBAIOTCS
MapajuieIbHO, KaXK/1asi B COOTBETCTBUU C COOCTBEHHOMW JIOTHKOM, OJIHAKO, HE HE3aBHCHMO OJIHA OT JIPYroil, a B TECHOM KOHTAaKTe M B3aUMOJICHCTBUM.
Takxe B Kypce MPOUCXOAUT 3HAKOMCTBO C DJIEMEHTaMU areOphl U OMUCATEIIbHOW CTaTUCTUKH.

W3ydeHue apupMETHUECKOr0 Marepualia HAYMHAETCS CO CHCTeMAaTH3allMd W Pa3BUTHS 3HAHUI O HATypalbHBIX YHUCIAX, MOJTYYCHHBIX B
HavyanpHOW mikone. [Ipu 3TOM COBEpIIEHCTBOBAHWE BBIYHUCIUTENHLHOM TEXHUKH U (OPMHUPOBAHHME HOBBIX TEOPETHUECKUX 3HAHUU coyeTaercs ¢
pa3BUTHEM BBIYUCIUTEILHON KYIbTYphI, B YaCTHOCTH ¢ 00yUYeHHEM MPOCTEHIIINM MpuEMaM MPUKHUIKH U OLEHKU PE3yIbTaTOB BRIYUCIEHUH. 3yueHue
HaTypaJbHBIX YKCEI MPOJOJIKAETCS B 6 KJacce 3HaKOMCTBOM C HaYaJIbHBIMU MOHATUSMU TEOPUU JIETUMOCTH.



Hpyroii kpynHbIii OJOK B COAEpKaHUU apUPMETUYECKON JTUHUM — 3TO apodu. Hawyamo m3yueHus: OOBIKHOBEHHBIX M JAECATHYHBIX JIpoOei
OTHECEHO K 5 KJlaccy. DTO MEPBHI 3Tal B OCBOCHUHU APoOeH, KOraa MpOUCXOJUT 3HAKOMCTBO C OCHOBHBIMH HJESIMH, TOHATHUSAMH TeMbl. Ilpu 3Tom
paccMOTpeHHe OOBIKHOBEHHBIX APOOCi B MOJHOM 00BbEME MPEAMIECTBYET U3YICHHIO ICCATUIHBIX IPOOEH, U4TO 1eIeCO00pa3HO C TOYKU 3PEHUS JIOTUKU
W3JI0’KEHUSl YUCTIOBOM JIMHUM, KOTJa MpaBuia JEHCTBUM ¢ AECATUYHBIMU APOOSIMU MOKHO OOOCHOBATh Y)K€ M3BECTHBIMH aJTOPUTMAMHU BBIIOIHEHHUS
NeHCTBUM ¢ OOBIKHOBEHHBIMH JpOOsIMH. 3HAKOMCTBO C JECATUYHBIMU JAPOOSMHU PaCHIMPUT BO3MOXKHOCTU JJIsl MOHUMAaHHS O0O0y4aromUMUCS
MPUKJIAHOTO IPUMEHEHHUSI HOBOM 3alUCH IPU U3YYEHUU JPYTUX MPEAMETOB U MPHU MPAKTUYECKOM UcHob30BaHuu. K 6 kiaccy oTHeCEH BTOpOI 3Tarl
B M3y4eHHUH JApoOei, Ie MPOUCXOJUT COBEPIICHCTBOBAHHWE HABBIKOB CPaBHEHMsI M IpeoOpazoBaHUsl JpoOeil, OCBOCHHE HOBBIX BBIYHCIUTEIBHBIX
QITOPUTMOB, OTTAYMBAaHUE TEXHUKU BBIYMCICHWN, B TOM YHCJIEC 3HAUYEHUH BBIPAKCHUH, COIEPXKAIIUX M OOBIKHOBEHHBIC, W JECATHYHBIC IPOOH,
YCTQHOBJICHHE CBSI3€H MEXAY HUMH, PAaCCMOTpPEHHE NMPUEMOB pEIIeHHs 3a/1a4 Ha Ipoou. B Hayane 6 ximacca MpOMCXOTUT 3HAKOMCTBO C IOHSATHEM
IIPOLIEHTA.

OcoOeHHOCTbIO M3YUEHUS TOJOKHUTEIBHBIX U OTPULATEIbHBIX YMCEN SBJISETCS TO, YTO OHU TAKXK€ MOTYT paccCMaTpHUBAaTbCS B HECKOJBKO
sTanoB. B 6 kiacce B Hauane uzydeHus Tembl «llosoxkuTenbHble U OTpULIATENIbHBIE YKciIay Bblaensercs noarema «Llenbie uncna», B paMkax KOTOpoi
3HAKOMCTBO C OTPHUIATENbHBIMH YUCIAMU U JEHCTBUSMU C TIOJOKUTEIBHBIMU M OTPHUIIATEILHBIMU YHCIIAMU MTPOUCXOUT Ha OCHOBE COAEPKATEITHLHOTO
MOAX0JIa. JTO MO3BOJIAET HA JOCTYMTHOM YPOBHE MO3HAKOMHUTH YHYalIMXCS MPAKTUYECKU CO BCEMHU OCHOBHBIMH MOHSATHUSMHU TE€MBI, B TOM YHCJIE U C
IIpaBUJIaMU 3HAKOB MPU BBINOJHEHUU apU(PMETHUECKHX JeicTBUi. M3ydueHue palnoHaIbHBIX YHCENl Ha 3TOM HE 3aKOHYUTCS, a OyAET MPOJIOJHKEHO B
Kypce anredphl 7 Kjlacca, 4TO CTaHET CIEAYIOIIMM MPOXOJIOM BCeX NMPUHIMMHAIBHBIX BOIPOCOB, TEM CaMbIM pa3jelieHHe TpyIHOocTeil obierdyaer
BOCIpUATHE MaTepuaa, a pacipeielIeHle BO BpEMEHH CIIOCOOCTBYET IPOYHOCTH PHOOpPETAEMbIX HABBIKOB.

[Ipy oOydeHHMH pEelIEHHIO TEKCTOBBIX 3aJad B 5—6 Kjaccax MCHONb3YIOTCS apupMmeTHueckue NpuéMbl pelieHus. TeKcToBble 3anaud,
pelaeMble pu 0TpabOTKE BBIYUCIUTEIbHBIX HABBIKOB B 5—6 KJlaccax, pacCMaTpUBAIOTCS 3a7auy CIIEIYIOIINX BUJIOB: 33/1a4u Ha IBUYKEHHUE, HA YacCTH,
Ha TMOKYIKH, Ha padOTy M MPOU3BOAUTEIBHOCTh, HA MPOLIEHTHI, HA OTHOLIEHUS U nponopuuu. Kpome Toro, odydaromuecs 3HAKOMSTCS ¢ IpUEMaMu
peleHus 3aj1a4 nepedopoM BO3ZMOXKHBIX BApUAHTOB, ydaTcsi paboTaThk ¢ HH(OpMAIMel, peACcTaBIeHHOM B (hopMe TabIUI] TN TUarpaMM.

B paboueii nporpamme npeaycMoTpeHo (GopMUpOBaHHE MPOIEAEBTUYECKUX alredpanyeckux mpejacTaBieHuil. bykBa kak CUMBOJ HEKOTOPOTO
quciia B 3aBUCUMOCTH OT MaTEMaTHMYECKOTO KOHTEKCTa BBOJMTCS NOCTENEHHO. ByKBEHHas CUMBOJMKA HIMPOKO HCIIONB3YETCS MPEXKIE BCErO IS
3aMUCH OOIIMX YTBEPXKACHUHN U MPEUI0KEHUH, (hOpMyJI, B YACTHOCTH JUISl BBIUMCIIEHUS] TE€OMETPUYECKHUX BEJIMUYMH, B KAUECTBE «3aMECTUTENS» YUCIIA.

B xypce «Marematukn» 5—6 KiaccoB TIpeACTaBICHA HAIISIIHAs TEOMETpHUs, HANpaBJICHHAs Ha pa3BUTHE OOPa3HOTO MBINUICHHUS,
MIPOCTPAHCTBEHHOTO BOOOpAXKEHMsI, N300pa3UTENbHBIX YMEHUN. DTO BaXKHBIN 3Tall B U3YYEHUU T'€OMETPUHU, KOTOPBIA OCYIIECTBISETCS HAa HATJsHO-
MIPaKTUYECKOM YpPOBHE, ONMUPAETCS Ha HArjasAHO-00pa3HOE MbIIUIeHHE OO0ydaromuxcs. bomnbinas posib OTBOAUTCS NPAKTUYECKOW NEATEIbHOCTH,
OTIBITY, AKCIEPUMEHTY, MojenupoBaHHuio. OOydaromuecs 3HAKOMSTCS C T€OMETPUYECKUMHU (UrypaMu Ha IUIOCKOCTH M B IMPOCTPAHCTBE, C UX
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NPOCTEUIIMMU KOH(PHUTypanusaMu, ydarcs U300pakaTb WX Ha HEJIMHOBAHHOW M KJIETYATOM Oymare, paccCMaTpHBAIOT WX IMpOCTeimue cBoiicTBa. B
IIPOLIECCE U3YUEHUS HArJISAHOM T€OMETPUN 3HAHUS, MOIYyYEHHbIE 00yUYaIOMMUCS B HAYaIbHOM IIKOJIE, CHCTEMATU3UPYIOTCSA U PACLIUPAIOTCSL.
MECTO YYEBHOI'O KYPCA B YYEGEHOM IIJIAHE
CornacHo yuyeOHOMY IIaHy B 5—6 Kijlaccax M3ydaeTcsl MHTErPUPOBaHHBIN npenMmer «MaTeMaTuka», KOTOpPbIA BKJIOYAeT apudMeTHUecKuit
MaTepHall U HarjsAHYI0 T€OMETPUIO0, a TAKXKe MTPOIEeIEBTUYECKHE CBEJICHHS U3 aareOpsl, 3JIEMEHTHI JIOTHKH U Hayalla ONUCATeNbHON CTaTUCTUKH.
VYueOHblil TU1aH Ha U3y4eHHEe MaTeMaTHKU B 5—6 Kjlaccax OTBOAUT HE MeHee 5 ydeOHBIX 4acOB B HEJIENI0 B TEUEHHE KaXKJ0ro roja o0y4eHus,
Bcero He MeHee 340 y4eOHBIX 4acoB.

COJEP/KAHUE YYEBHOI'O KYPCA <MATEMATHUKA» (IO 'OJAM OBYYEHUA)

5 kuaace

HarypanbHble uncna u Hylb

HarypanbHoe uncino. Pan HarypaneHbix uncen. Yucino 0. M300paskeHue HaTypajabHBIX YUCET TOUKAMHU Ha KOOPIAUHATHOM (YMCIIOBOI) MPSMOM.

[To3unmonHas cuctemMa cuucieHus. PuMckas Hymepanus Kak npuMep HEMO3UIIMOHHOM CUCTEMBI CUHCIIeHus. JlecaTUUHAas cUCTEMa CUMCIICHHUS.

CpaBHeHUE HaTypaJbHBIX YHCET, CPAaBHEHHE HATypalIbHBIX uncel ¢ HylaéM. CriocoObl cpaBHeHus. OKpyTiieHne HAaTypalbHbIX YHCET.

CrnosxeHue HaTypaldbHBIX YHCEI; CBOMCTBO HYJS MPH CIOXKEHUH. BpiunTaHue kak JeicTBUE, 00paTHOE CIOKEHHUI0. Y MHOKEHHE HaTypalbHBIX
YHCeNT; CBOICTBA HYJS M €IMHULIBI IPU YMHOKeHUU. [leneHune kak aeicTBHe, 0OpaTHOE YMHOXKEHHIO0. KOMIIOHEHTHI NeHCTBUM, CBSI3b MEXIY HUMH.
[IpoBepka pesynbpTaTa apudpMeTHYECKOro JeWcTBHS. [lepeMecTHUTENbHOE M COYETAaTEIbHOE CBOMCTBA (3aKOHBI) CIIOKEHUS W YMHOXEHUS,
pacnpeenuTeIbHOe CBOMCTBO (3aKOH) YMHOXKEHHUS.

Hcnonp3oBanue OyKB sl 0003HaU€HUSI HEM3BECTHOTO KOMIIOHEHTA U 3allUCU CBOMCTB apU(PMETHUECKUX JAEHCTBUM.

Jenutenu u KpaTHBIE YKCTa, pa3liokKeHue Ha MHOkuTenu. [Ipocteie u coctaBHble uncina. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. [lenenue c
OCTaTKOM.

CreneHsb ¢ HaTypaJabHBIM [TOKa3aTeIeM. 3aliCh YUCIIAa B BUJE CYMMBI pa3psaHbIX CIaracMbIX.

YucnoBoe BblpaxkeHHe. BoluncieHne 3Ha4eHUH YMCIOBBIX BBIPAXKEHU; MOPSIOK BBINOIHEHUS NeHCTBUH. Mcronb3oBaHue MPU BBIYUCIEHUSAX
MIEPEMECTUTENBHOTO ¥ COYETATEIBHOTO CBOMCTB (3aKOHOB) CIIOKEHUS 1 YMHOXKEHMS, paCIPEIEIUTEILHOTO CBONCTBA YMHOKEHUS.

Hpobu

[IpencraBienue o 1poOu Kak croco0e 3amucH 4yacTH BeluyuHbl. OObIKHOBEeHHBIE qpoou. [IpaBuibHble U HempaBWiIbHbBIE 1poou. CMmelianHas
Ipo0b; MpeACTaBICHUE CMEIIAaHHOW poOU B BHUJIE HEMPABHIIBHOW APOOW M BBIICIICHUE 1IEJION YacTHU YuCia W3 HEeMpaBWIbHOU apodu. M3o0pakenne
npo0el ToukaMH Ha YHCIIOBOM mpsimMoit. OcHOBHOE cBOMCTBO ApoOu. Cokpamenne apodeit. [Ipusenenne npodu Kk HOBoMy 3HameHaTeno. CpaBHEHHE
poOei.
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CrnoxeHue U BBIYMTAHUE IpOoOei. YMHOXKEHHUE U JielieHue Ipo0Oeii; B3auMHO-00paTHble 1poou. HaxokaeHne 4acTi 1eaoro U Ieyoro Mo ero
4acTH.

Hecstuunas 3amuck apodeii. [IpencraBinenune necaTHYHON ApoOU B BUIEC OOBIKHOBEHHOU. M300pakeHUE NECATUYHBIX IpOoOei ToukamMu Ha
yuCIoBOH npsiMoii. CpaBHEHHE JECATUYHBIX IPOOEH.

Apudmerndeckne 1eHCTBUS € AECATUUHBIMU Apo0sMu. OKpyrieHHe JeCATUYHbIX APOOei.

Penienne TekcTOBBIX 3a1a4

Pemenue TexkcTOBBIX 3aAay apu@MeTHdYecKUM crocoOoM. Pemenue sormdeckux 3anad. PemeHue 3agau mepeOOpoM BceX BO3MOXKHBIX
BapuaHTOB. Vcrionb30BaHue NPy PEICHUN 337a4 TaOJIUI] U CXEM.

Pemenune 3anmay, conepkalux 3aBUCHMOCTH, CBS3BIBAIOLIME BEJIMYMHBI: CKOPOCTb, BPEMs, PACCTOSHUE; 1I€HA, KOJUYECTBO, CTOMMOCTD.
Enununb! usmepenus: Maccol, 00bEMa, LIEHbI; pACCTOSHUS, BpEMEHH, CKOPOCTH. CBSA3b MEXAY €IMHULIAMU U3MEPEHMSI KaXKJI0M BETUUMHBI.

Pemenne ocHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBieHne JaHHBIX B BUJE TAOIUII, CTOJIOYATHIX AUATPAMM.

Harnsgnas reomerpust

Harnsiiaele npezacraBieHuss o Gurypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE3OK, Jyd, yroj, JOMaHas, MHOTOYIOJIbHHUK, OKPYKHOCTb, KPYT.
VYrou. IIpsamoii, OCTpbIN, TYIION U Pa3BEPHYTHINA YIJIBL.

JlinHa oTpe3ka, METpUUYECKUE €IMHUIB] JUIMHBL. J[JIMHA JIOMaHOM, IEPUMETP MHOTOYTOJIbHUKA. M3MepeHne U MoCTPOEHHUE YIJIOB C MOMOILBIO
TpaHCIOPTHpA.

Harnsanueie npencrasienus o Gpurypax Ha MiIOCKOCTH: MHOTOYTOJIbHUK; MIPSIMOYTOJIBHUK, KBAJpaT; TPEYTrOJIbHUK, O paBEHCTBE QUTYD.

N3o6paxenue ¢uryp, B TOM 4ymciie Ha Kietdyaroil Oymare. [loctpoenue koHpurypauuii u3 gacreil NpsMoi, OKpYXKHOCTH Ha HEJIMHOBAHHOM U
KJieT4aroil Oymare. Vcnoab30BaHuE CBOWCTB CTOPOH U YIJIOB MPSIMOYTOJIbHHUKA, KBaApaTa.

[Tnomanp NpsMOYroJibHUKa U MHOTOYTOJIBHUKOB, COCTaBJIEHHBIX U3 NMPSIMOYTOJIbHUKOB, B TOM uucie (GUryp, n300paxxEHHBIX Ha KJIETYATOU
Oymare. EAMHUIBI H3MEpEHUS IIOLIA N,

Harnsanele mpencraBieHHss O TNPOCTPAHCTBEHHBIX (Urypax: NpSIMOYTOJbHBIN Mapajuienenunen, Ky0, MHOrorpaHHuku. IM3o0paxeHue
MPOCTEUIINX MHOTOTPaHHUKOB. Pa3BépTku kyba u mapamenenumnena. Coznanue Mojeneil MHOTOTpaHHUKOB (U3 OyMaru, npoBOJIOKH, TUIACTHIIMHA U
ap.).

O0bEM PAMOYTOJIBHOTO Napasuienenunena, kyoa. Enunuiel nsmepenus oobéma.

6 KJjacc
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Harypaybnsle yncia

ApudnmeTndeckne IEHCTBUS C MHOTO3HAYHBIMU HATYPATbHBIMH YUCIaMU. YHCTIOBBIC BBIPAXKEHUS, TOPSIOK JACHCTBUN, UCTIOIB30BAHUE CKOOOK.
Hcnonbs3oBanue Mpu BBIYUCICHUSX IMEPEMECTUTEIBLHOTO M COYETATEIbHOIO CBOMCTB CIIOKEHUS M YMHOXKEHHS, PacHpelesIMTEIbHOTO CBOMCTBA
yMHOXeHUS. OKpyTriaeHue HaTypaibHbIX YUCEN.

Jenurenu v KpaTHbIE YKCIIa; HAUOOIBIINI 00U AeTUTeNb U HAaUMEHbIIIee o01ee KpaTHoe. [[enMMocTh cyMMbl U pou3BeaeHus. JleneHue ¢
OCTAaTKOM.

Hpobu

OObIKHOBEHHAsi JIpoOb, OCHOBHOE CBOWCTBO ApoOM, cokparieHue apoOeii. CpaBHeHWE W ymopsaouduMBaHue npoOeit. Permmenwe 3amad Ha
HaxO0’KJICHHE YacCTH OT LIEJIOro M IeJIoro 1o ero vactu. [[poOHoe umciio Kak pe3ynabTar Aenenus. llpencraBieHue AECATUYHOW IpoOM B BHIE
OOBIKHOBEHHOH JIPOOM ¥ BO3MOYKHOCTH IIPE/ICTABICHHS OOBIKHOBEHHON IPOOH B BUJIC NECATUYHOW. JlecaTHUHBIC IPOOH U METpUYeCcKasi CHCTeMa Mep.
ApudmeTnieckue IeHCTBUS M YUCIOBBIC BRIPAKEHUS C OOBIKHOBCHHBIMU H JIECITUIHBIMH IPOOSMHU.

OtHomenue. [lenenne B JaHHOM OTHOIICHUH. MacmTal, mponopius. [I[puMeHeHe MPOopIHiA TP PEIICHUH 3a]1ad.

[TonsTue mpoueHTa. Belunciaenue mpoleHTa OT BEJIMYMHBI U BEJIMYUHBI MO €€ MPOLEHTY. BripaxeHne MPOLEHTOB JECITHUYHBIMH IPOOSIMH.
Pewrenue 3a1au Ha TpoLEHTHI. BelpaskeHne OTHOLIEHUSI BEJIMUMH B IIPOLIEHTAX.

[TonoxuTenbHbIe U OTPULIATENIbHBIE YK CIIA

[TonoxxurenpHBIe U OTpULIaTeIbHBbIe uncna. Llenple uncna. Moaynp yucia, TeoMeTpudeckas MHTepIpeTanus Moayns yucia. M3obpaxenue
YHUCeJ Ha KOOPJIMHATHOM mpsMoid. YncnoBeie mpoMexxyTku. CpaBHeHUE uncen. ApuMeTHYecKnue AEUCTBUS C MOJOKUTEILHBIMU U OTPUIIATEIbHBIMU
YUCJIAMH.

[IpssMmoyrosbHas cucTeMa KOOpAUHAT Ha TUIocKocTU. KoopaMHATH TOUKHU Ha MJIOCKOCTH, abcuucca u opauHaTa. [loctpoenue Touek u ¢puryp Ha
KOOPJAWHATHOM INIOCKOCTH.

BykBeHHbIE BbIpaXeHUs

[TpumeneHnue OyKB AJIs 3alMMCU MaTeMaTHUYECKHUX BBIpaXEHHUH U npeanokeHnid. CBoicTBa apuMeTnyecKkux NeicTBU. bykBeHHbIE BRIpasKEHUS
W YHCJIOBBIE TMOJCTAaHOBKU. DyKBEHHBIE DPAaBEHCTBA, HAXOXKJIEHHWE HEHU3BECTHOTO KOMMOHEHTa. DopMynbl; (GopMynbl THepuMeTpa U IUIOMIAAH
MPSIMOYTOJIbHHKA, KBaJpaTa, 00bEMa napasienenunena u Kyoa.

Penrenyie TeKCTOBEIX 3amad

Pemenue TekcToBBIX 3amad apudmeTHdeckuM crocoboM. Pemenue normyeckux 3amad. PemieHuwe 3amad mepebOpoM BCEX BO3MOIKHBIX
BapUAHTOB.
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Pemenune 3amau, comeprkamux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIIMYMHBI: CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTb;
MIPOU3BOIUTENILHOCTD, BpeMsi, 00bEM paboThl. EAMHUIBI H3MEPEHHS: MAaCChl, CTOUMOCTH; PAaCCTOSIHUS, BpEMEHH, CKOpOCTH. CBS3b MEXY €IUHHUIIAMH
U3MEpPEHUS KaX /101 BEIUYNHBI.

Pemienue 3a1a4, CBI3aHHBIX C OTHOLIEHHUEM, IIPONIOPIUOHAIBHOCTBIO BEIUYHH, IIPOLIEHTAMH; PELLICHHE OCHOBHBIX 3aJjau Ha JpOOU U POLEHTHI.

OneHka 1 npuKuKa, OKpyrieHue pezynprata. CocTaBieHne OyKBEHHBIX BBIPQKEHUH 110 YCIOBHIO 3a/1a4H.

[TpencraBiaeHne faHHBIX ¢ HOMOLIBIO Ta0IMI ¥ JuarpaMM. CTon04aTele AUarpaMMbl: YTEHUE U TOCTpOeHHUE. YTeHNne KPYTroBbIX TUarpaMM.

Harnsgnas reomerpust

Harnsaneie npencraBinenus o Gurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, Jy4Y, Yroj, JJOMaHas, MHOTOYTOJbHHK, YETHIPEXYTOIbHUK,
TPEYTrOJIbHUK, OKPY>KHOCTb, KPYT.

B3aumHoe pacnionoxeHue JByX MpsIMbIX Ha IJIOCKOCTH, MapajljiebHble NPsSMbIE, IEPIEHIUKYISIpHBIE IpsiMble. MI3MepeHue paccTosSHUN: MEXy
JBYMsI TOUKaMH, OT TOUKH J10 MPSMOIL; IJIMHA MaplIpyTa Ha KBaJpaTHOM CeTKe.

N3mepeHre U MOCTPOCHHE YINIOB C IOMOIIBIO TPAHCHOPTUPA. BHUIBI TPEyroabHUKOB: OCTPOYIOJIBHBIN, IPSIMOYIOJBHBIM, TYIOYIOJbHBIH;
paBHOOEIPEHHBIN, PABHOCTOPOHHUH. UeThIPEXYTOJIBHUK, IPUMEPBI YETHIPEXYTOIbHUKOB. IIpIMOYronbHUK, KBaApaT: UCIOIb30BaHUE CBOMCTB CTOPOH,
yIioB, auaroHaned. M3o0paxeHue reoMeTpuyeckux (Uryp Ha HEJIMHOBAHHOM Oymare ¢ MCIOJIb30BAaHUEM IMPKYJs, JUHEWKH, YrojbHUKa,
TpancnopTupa. [loctpoenus Ha kier4aroil Oymare.

[Tepumerp MHOroyroiapauka. [TonsaTue muomanu GUrypsl; eIMHULB U3MepeHus miomany. [Ipudmxénnoe u3mepenue mwiomaau Guryp, B Tom
quclie Ha KBaapaTHoH ceTke. [IpubnmkénHoe n3mMepeHune JUIMHbI OKPY>KHOCTH, IIJIOLIAAN KpyTa.

CumMmMeTpus: LIeHTpallbHasA, 0CEBas U 3epKajbHasi CAMMETPHH.

[TocTpoeHne CUMMETPUYHBIX QUTYP.

Harnsanuele npencraBieHus 0 MPOCTPAHCTBEHHBIX (QUrypax: napajuienenumnesn, KyO, mpusma, nupaMmuja, KOHYC, LUMIUHAP, map u cdepa.
N300pakeHre mpocTpaHCTBEHHbIX ¢uryp. IIpumepsl pa3BEPTOK MHOTOTPaHHUKOB, IMIMHApPa M KoHyca. Co3gaHue Mojened NMpOoCTPaHCTBEHHBIX
¢buryp (u3 Gymaru, IpoBOJIOKH, IUNTACTUIIMHA U JIp.).

[TonsiTue 06bEMa; eqMHULIBI H3MepeHus: 00béMa. OOBEM IPSIMOYTOJIBHOTO MapajuieNenunena, Kyoa.

INNIAHUPYEMBIE ITIPEAMETHBIE PE3YJBTATBI OCBOEHUA KYPCA «MATEMATHUKA» (I10 TOJAM OBYYEHUSA)

OcBoenune yaeOHOTO Kypca «MareMmaTtuka» B 5—6 Kjlaccax OCHOBHOM IIKOJIBI JOJKHO OOECTIeUnBaTh JOCTHIKEHUE CIIEAYIOMUX MPEIMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB:

5 kjaace
Yucia U BEIYHCIIEHUS
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[ToHMMAaTh ¥ IPABHIILHO YIIOTPEOISATH TEPMUHBI, CBSI3aHHBIC C HATYPATbHBIMU YHCIAMU, OOBIKHOBEHHBIMH U JCCITHYHBIMH JPOOSIMH.

CpaBHUBATH U YIIOPSAI0YMBATH HATYpPAILHBIC YUCIIA, CPABHUBATH B MPOCTEHIIIHNX CIIy4assX OOBIKHOBEHHBIE IPOOH, IECATUIHBIE IPOOH.

COOTHOCUTH TOYKY Ha KOOPJAWHATHOW (YHCIOBON) MPSMON C COOTBETCTBYIOIIUM €W YHCIOM M M300paKaTh HATYpaJIbHBIC YMCIIa TOYKAMH Ha
KOOPJAMHATHOU (YMCIIOBOI ) MPSMOM.

Brimonusate apudmernyeckue 1eHCTBUS C HATYPAJTbHBIMU YUCIIaMU, C OOBIKHOBEHHBIMH JPOOSIMH B MPOCTEUIINX CIydasiX.

BbINOmHATE NPOBEPKY, IPUKUAKY PE3yIbTaTa BHIYUCICHUH.

OKpyrisTh HaTypajibHbIC YHCIIA.

Pemenue TekCTOBBIX 3a/1a4

Pemath TekcTOBBIC 32124 apU(HMETHISCKIM CIIOCOOOM H C TIOMOIIBIO OPTaHU30BAHHOTO KOHEYHOTO Iepedopa BceX BO3MOKHBIX BAPHAHTOB.

Pemats 3a1aun, copepxkaiire 3aBECUMOCTH, CBS3bIBAIOIINE BETMUMUHBI: CKOPOCTh, BPEMSI, PACCTOSTHUE; IICHA, KOJTUIECTBO, CTOMMOCTb.

Hcnons30BaTh KpaTKUE 3aITUCH, CXEMBI, TAOIHUIIBI, 0003HAYCHUS IIPH PEIICHUH 3a7ad.

[Tonb30BaThCs OCHOBHBIMH CIMHUIIAMHU H3MEPCHHUS: IIEHBI, MACChl, PACCTOSHUS, BPEMECHH, CKOPOCTH; BBIPAKATh OJHHU CIUHUIIBI BEITHYHHBI
4yepes apyrue.

W3Brekarb, aHAIW3UPOBATh, OILEHUBATH HHQPOpPMAIMIO, MPEACTABICHHYIO B TalnMile, Ha CTOJOYATON AuarpaMMe, HHTEPIPETUPOBATH
MIpe/ICTaBJICHHBIE TaHHbIE, UCIIOB30BaTh JAHHBIE MPU PEUICHUH 3a/1a4.

Harnsignas reomerpust

[Tonrb30BaThCS TEOMETPHUECKUMHU TTOHSITHSIMHE: TOYKA, IIPsAMasi, OTPE30K, Jyd, YToJl, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBOIUTE TIPUMEPHI OOBEKTOB OKPYIKAIOIIETO MUPA, UMEIOIIHX (OPMY U3yUCHHBIX T€OMETPUICCKUX QUTYD.

Hcnonmp30BaTh TEPMHUHOJIOTHIO, CBS3aHHYIO C YIJIAMH: BEpIIMHA CTOPOHA;, C MHOTOYTOJIbHHKAMU: YTOJI, BEpIIMHA, CTOPOHA, JHATOHAIb; C
OKPY>KHOCTBIO: PaJIyC, TUAMETp, IEHTP.

N300paxaTh U3ydeHHBIE TeOMETpUYECKUE (PUTYPHI Ha HETMHOBAHHOM U KJIETYaTOl Oymare ¢ mOMOIIBIO IUPKYIIA U JTMHEUKH.

HaxoauTh AMTUHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHHEM C TIOMOIIIBIO JIMHEWKH, CTPOUTH OTPE3KHU 3aJIaHHOM IJTMHBI; CTPOUTH OKPYKHOCTh
3aJJaHHOTO pajJnyca.

Hcnonp30BaTh CBOMCTBA CTOPOH | YTJIOB MPSIMOYTOJIbHUKA, KBapaTa AJIs UX MOCTPOCHHSI, BRIYUCICHUS TUIOIAIN U IePUMETpa.

BbrauciasaTe mepuMeTp W IUIONIAAb KBajpara, MPSIMOYrOJbHUKA, (UTYp, COCTABICHHBIX W3 TNPSIMOYTOJbHUKOB, B TOM 4YHCIIe QUTYD,
n300paXEHHBIX HA KIIET4YaToi Oymare.

[Tonrb30BaThCss OCHOBHBIMHM METPHUYCCKHMH SMHUIIAMH U3MEPEHUS JUTHHBI, TUTOIIA N, BBIPAXaTh OJHH SIUHUIIBI BETMUNHBI Yepe3 IPYTHE.
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PacnioznaBare mapamtenenunen, KyO, HCHOIb30BaTh TEPMHUHOJIOTHIO: BepIIMHA, peOpo TpaHb, HU3MEPECHHS, HAXOIUTh H3MEPECHUS
napajJiesienunesa, Kyoa.

Beruncnsate 006EM Ky0a, mapaienenureaa mo 3aJaHHbIM U3MEPEHHSIM, MOJIb30BAThCs SAUHUIIAME U3MEPEHUsST 00BhEMA.

PemaTe HecnoKHBIE 3a1a4l HA U3MEPEHUE T€OMETPUUYECKUX BETUYMH B IPAKTUYECKUX CUTYaLIUSIX.

6 kaacc

Yucina v BBIYUCIICHUS

3HaTh ¥ NOHUMATh TEPMHHBI, CBA3aHHBIC C PA3TUYHBIMU BUJIAMH YHCEN U CIIOCOOAMU MX 3alHCH, IEPEXOAUTH (€CIIH 3TO BO3MOKHO) OT OJTHOM
(dbopMBI 3anKICH YHCIa K APYTOH.

CpaBHUBATH U YIIOPSIOYNBATH IEJIBIC YMCITa, OOBIKHOBECHHBIC U IECATUIHBIC IPOOH, CPABHUBATH YHCIIA OJHOTO U PA3HBIX 3HAKOB.

BrinonnsaTe, coueTasi yCTHbIE U TMCbMEHHBIC TPUEMBI, apu(PMETHUECKUE NEUCTBUS C HATYPATBbHBIMU U LETBIMU YUCIaMHU, OOBIKHOBEHHBIMU U
JECATUYHBIMH IPOOSIMH, IMOJOKUTEIBHBIMU U OTPUIIATEILHBIMH YHCIIAMHU.

BrruucnsaTe 3HaueHUsS YHUCIIOBBIX BBIPAXKEHUM, BBIMOJIHATH MPHUKUIKY M OLEHKY PE3yJIbTaTa BBIYUCIICHHUH; BBIIOJHATH MPEeoOpa3oBaHUs
YHCIIOBBIX BBIPAXKEHUI HA OCHOBE CBOMCTB apU(PMETHUECKUX JACHCTBUM.

COOTHOCUTH TOUKY Ha KOOPAMHATHOH MPSIMON C COOTBETCTBYIOIIMM €l YHCIIOM U M300pakaTh YMcia TOYKAMU Ha KOOPJAUHATHOW MPSMOIi,
HaxoJIUTh MOJYJIb YUCIIA.

COOTHOCHUTB TOUYKH B MPSAMOYTOJIBHOM CHCTEME KOOPAUHAT C KOOPAUHATAMU 3TOU TOUKHU.

OKpyTJIATH 1IEJIbIE YKCTIa U ACCITHYHBIC POOH, HAXOAUTh TPUOTHKEHUS YHCEIL.

YucnoBble U OYKBEHHBIE BBIPAKEHUS

[ToruMate ¥ ynoTpeoIsiTh TEPMUHBI, CBSI3aHHBIE C 3alUCHhIO CTETICHH YUCJIa, HAXOIUTh KBaapaT U KyO YKClia, BEIYUCISTh 3HAUCHHS] YUCITIOBBIX
BBIPOKEHHH, COJEPIKAIIUX CTEIIECHH.

[Tonb3oBaTbcs NMpU3HAKaMU JETMMOCTH, PACKIIabIBaTh HATypalbHbIE YMCIIA HA MPOCThIE MHOKUTEIH.

[Tonb30BaThCs MacmITaboOM, COCTABISATH TIPOMOPIIUU M OTHOILIICHHUS.

Hcnonk3oBaTh OyKBBI 17151 0003HAYCHHS YKCET TIPU 3aIMCH MAaTEeMATHYECKUX BBIPAKCHHM, COCTABISATh OYKBEHHBIE BBIPAKECHHS U (HOPMYIIBI,
HAXOJUTh 3HAUYEHHUsI OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISISI HEOOXOAUMBIE MOJCTAHOBKH U TPE0Opa3OBaHUsI.

HaxonuTh HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Penrenuie TeKCTOBEIX 3amad

PemaTte MHOTOIIIAarOBBIE TEKCTOBBIE 33/1a4M apU(PMETHIECKUM CITOCOOOM.
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Pemate 3amaum, CBA3aHHBIE C OTHOIICHUEM, MPOMOPLUOHAIBHOCTHIO BEJIMYMH, MPOIEHTAMH; pellaTh TPH OCHOBHBIC 3a7ayd Ha JAPOOH U
IIPOLIEHTHI.

Pewars 3amaun, conepikaiiye 3aBUCHMOCTH, CBA3BIBAIOIME BEIUYMHBL: CKOPOCTb, BPEMS, PAaCCTOSHUE, LIE€HA, KOJIMYECTBO, CTOMMOCTD;
IIPOU3BOIUTENILHOCTD, BpeMsl, 00bEMa paboThl, UCHONb3Ysl apu(METHUECKUE NEHCTBUSA, OLEHKY, IPUKUIKY; MOJb30BaThCsA €AMHULAMHU HU3MEPEH Hsl
COOTBETCTBYIOINX BEJIINYHUH.

CoctaBisaTh OyKBEHHBIE BBIPRKEHUS 110 YCIIOBHIO 331a4H.

W3Bnekarh MH(OpMaLUio, NPEACTABICHHYIO B TaOJMIAX, HAa JUHEWHOW, cTOIO4YaToil WM KpYyroBOM amarpamMmax, HHTEPIPETHPOBATh
IIPEACTABICHHBIC JAHHBIC; MCII0JIb30BATh JAHHBIC IIPU PEILICHUH 3a/1a4.

[IpencraBisaTe HHGOPMAIHIO C TIOMOIIBIO TAOIHUI, TUHEWHOU U CTOJIOUATON AUarpamMM.

Harnsanas reomerpus

[TpuBOANTE IPUMEPHI OOBEKTOB OKPYKAIOLIETO MUPA, UMEIOMNX (HOPMY M3yUEHHBIX TE€OMETPUUYECKUX IUIOCKHX U MPOCTPAHCTBEHHBIX (QHTYD,
IIPUMEPHI PaBHBIX U1 CHMMETPUUHBIX (QUTYD.

N300pakaTh ¢ NOMOIIBIO LIUPKYJIS, JIMHEHKH, TPAaHCIIOPTUPA HAa HEIMHOBAHHOM M KjeTyaTroil Oymare M3yuyeHHbIE IUIOCKHME I'€OMEeTpUYECKHe
Gburypsl ¥ KOHPUTypalluu, CAMMETPUYHbBIE (PUTYPHI.

[Tonp30BaThCs TEOMETPUYECKMMHU TOHATHAMM: PAaBEHCTBO (UTYp, CHMMETPHS; UCIOIb30BaTh TEPMUHOJIOTHUIO, CBSI3aHHYIO C CUMMeETpHUeil: och
CUMMETPHH, LICHTP CUMMETPHH.

HaxoauThs BenMU4MHBI YTJI0B U3MEPEHUEM C MIOMOIIBIO TPAHCIOPTHPA, CTPOUTH YIJIbl 33JJaHHOW BEJIMYUHBI, MOJIb30BATHCS NP PELIEHUU 3a/1a4
I'paJlyCHOM MEpOH YIJIOB; PACIIO3HABATh HA YEPTEKAX OCTPHBIN, IPSIMOM, PAa3BEPHYTHIN U TYION YTJIbI.

BoruncnsaTe AyiHy TOMaHOM, IEPUMETP MHOTOYTOJIbHUKA, MTOJIb30BAThCS €AMHHUIIAMU U3MEPEHUS JJIMHBI, BRIPAXXaTh OJHU €UHUIIBI U3MEPEHUS
JUIMHBI Yepe3 ApYyTHE.

Haxoauts, UCHonb3ysl 4epTEXHBIE MHCTPYMEHTBI, PACCTOSIHUS: MEXAY ABYMS TOYKaMH, OT TOYKH IO NPAMOM, JUIMHY IIyTH Ha KBaJpaTHOU
CETKE.

Boruucnare miuomane QUryp, COCTaBIEHHBIX W3 MPSMOYTOJBHUKOB, HCIIOJIB30BaTh pa3OHMeHHE Ha MPSMOYTOJbHUKH, Ha PaBHbIE (UIYPHI,
JOCTpavBaHUE A0 NMPSAMOYIOJIbHHUKA; I0JIb30BaThCSI OCHOBHBIMM €AMHMIIAMUA M3MEPEHHUS IUIOIIAAU; BBIPAXKATh OJHM €IMHULBI MU3MEPEHUS IUIOLIaan
yepes ApyTHe.

Pacno3naBaTh Ha MOJENAX U M300paXKEHUSIX MUPaAMHUIY, KOHYC, HWIHH/P, UCIOIb30BaTh TEPMUHOJIOTHIO: BEpLINHA, pedpo, TpaHb, OCHOBAHUE,
pa3BEpPTKa.

N300pakath Ha KJIeT4aTON OymMare mpsiMOYTOJIbHBIN TTapajuieenumne].
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Boraucnare 006EM IpSIMOYTOJIBHOTO MapajuieNenuneia, Kyoa, Hojab30BaThCsi OCHOBHBIMU €AMHUIIAMH U3MEPEHUs1 00bEMA; BB

Pemate HecnoXHbBIC 3aa4i Ha HaXOKACHHUEC I'COMCTPUUCCKHUX BCIIMYMUH B IPAKTHUYCCKUX CUTYALIUAX.

TEMATHUYECKOE INIAHUPOBAHHUE YYEBHOI'O KYPCA «MATEMATHKA» (II0 TOJAM OBYYEHMUA)

5 kaacc (He menee 170 u)

Ha3zanue
pasnesa (Tembl)
Kypca (4mciio
4acoB)

OcHOBHOe coJepKkaHue

OcHOBHbBIE BHbI 1eITEILHOCTH 00y4AIOIIMXCS

HartypanbHblie
yuciaa. JleicrBus
¢ HATYpPaJbHBIMH
YHCIAMHU

(43 v)

JlecsaTuuHasi cuUcTEeMa CYUCIICHUSI.

Psn HaTypaJIbHbIX YHCel.
Harypanpusit  psaa. Ywumcimo 0.
HarypanbHusbie qHuCa Ha
KOOPAWHATHOU MPSIMOM.
CpaBHeHUe, OKpYTJICHUE
HATypaJIbHBIX YHCEJI.

Apudmernueckue AEeNCTBUSA c

HaTypaJbHbIMU uucjiamu. CBoiicTBa
HYJIA IIPU CJIOKEHUU U YMHOXKECHUH,
CBOMCTBA €JUHUIIBI [IPU YMHO>KECHHUU.
IlepemMecTUTEIbHOE U COYETATEIIBHOE
CBOMCTBA CJIOXEHUSI U YMHOXKCHWUS,

pacrpeaciimTeIIbHOC CBOICTBO
YMHOXKCHUHA.
J_—[CHI/ITGHI/I u KpaTHBIC quciia,

pas3ioKeHue 4Yncia Ha MHOXHUTEIH.
Jenenune c ocratkoM. IIpocTteie u
COCTaBHbIE qucIa. IIpu3naku
nemumMmocTy Ha 2, 5, 10, 3, 9.
Crenens C HATypaJIbHBIM
MIOKa3aTEJIEM.

YucmoBrwIe BBIPAKXCHUSI, TTIOPATO0OK

Yurarh, 3allMCHIBATH, CPABHUBATH HATypaJbHbIC YHCIIA; peAJararb M
00CcyXKaaTh CNOCOOBI YIOPSAOOYNBAHUS YUCEIL.

HN306paxkars KOOPAMHATHYIO HOpPsSAMYIO, OTMe4YaThb 4YHCIa TOYKaMH Ha
KOOPJAMHATHOHU NIPSAMOM, HAXOAMTh KOOPANHATHI TOUKH.

Hccnenosars cBoiicTBa HaTypajabHOro psiaa, yucen O u 1 npu cinoxxeHuun
1 YMHO>XE€HHUMU.

Hcnoab3oBaTs NPaBUJIO OKPYIJICHUS HATYPAJIbHBIX YHCEII.

BpinmoHATh apupMeTHYecKHe JAEeHMCTBHUA C HATypaJIbHBIMHU YHCIIAMH,
BbBIYMCJIATH 3HAUCHUS YHCIIOBBIX BBIpAXEHUU cO ckoOkamMu U 0Oe3
CKOOOK.

3anucbiBaTHL [POU3BEJCHUE B
HCII0JIb30BAaTh TEPMHUHOJIOTHIO
3HAYEHMs CTEIICHEM.
BbINOJIHATE NPUKHUAKY M OLEHKY 3HAa4YCHUN 4YMCIOBBIX BBIPAaKCHUM,
npeajaraTb U IpUMeHATh NPUEMBI IPOBEPKU BBIUYUCICHUHN.
Hcnoab30BaTh NPH BBIYUCICHUAX IIEPEMECTUTEIBHOE M COYETATEIIBHOE
CBOMCTBA CJIOXKEHHWS W YMHOXEHHUS, pPACOPEIEIUTEIbHOE CBOMCTBO
YMHOXEHUs; (pOPMYJIMPOBATH U NMPUMEHATh NpPaBHJIa IPeoOpa3oOBaHUs
YUCJIOBBIX BBIPA)KEHU Ha OCHOBE CBOMCTB apU(METHUYECKUX JEeHCTBHUM.
HccnenoBarb 4HUCIOBbIE 3aKOHOMEPHOCTH, BBIABMIaTb M 000CHOBBIBATH
runore3bl, (opMyJaupoBaTh 0000IeHHS M BbIBOAbI II0 pe3yJbTaTam
IIPOBEAEHHOIO UcciieaoBaHus. POpMYIHPOBATH ONpeEAeJeHUs ICIUTEN U
KpPaTHOT'O, Ha3bIBaTh JICJIMTEIIM U KPAaTHBIC YUCJIA; PACIIO3HABATD IIPOCTHIC

BHUIC CTCIICHU, quTaTb CTCIICHU,
(OCHOBaHI/Ie, HOKaSaTeHL), BbIYUC/IATH
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JIEUCTBUMH.

Pemenune TekcTOBBIX 3a/1a4 HA BCE
apudMeTHYECKHUE JICUCTBUS, HA
JABUXKEHHUE U MOKYIIKH

1 COCTaBHBIC YHCIIa; (POPMYJIHPOBATH U MPUMe-SITh NMPU3HAKH JICIITUMOCTH
Ha 2, 3, 5, 9, 10; npuMEeHATH AJITOPUTM DPA3JIOKSHUSI YHUCIIA HA MPOCTHIC
MHOKUTEIHN; HAXOAUTH OCTAaTKH OT JICJIEHHWS M HEIIOJHOE YaCTHOE.
Pacno3HaBaTh HCTUHHBIC W JIOXKHBIE BBICKA3bIBAHUS O HATYypPaJIbHBIX
quciiaX, MNPHBOAUTH TMNpPUMepPbl W  KOHTPIPUMEPHI, CTPOHTH
BBICKA3bIBAHUS U OTPUIIAHUS BHICKA3bIBAHUU O CBOMCTBaX HATYypPaJIbHBIX
qUCel.

KoHcTpynpoBaTh MaTeMaTHYeCKHE MPEII0KEHUsI C MTOMOIIBIO CBSI30K «ID,
«HIIN», «ECIHH..., TO...».

Pematp TekCTOBBIE 3amayd apu(PMETHYSCKHUM CIIOCOOOM, HCHOJIb30BATh
3aBHCUMOCTH MEXy BEIWYHMHAMU (CKOPOCTh, BPEMsl, paCCTOSIHUE; 1ICHA,
KOJIMYECTBO, CTOUMOCTH U JIp.): aHAJU3UPOBATH U OCMBICJIMBATH TCKCT
3a/1auu, nepeopMyIHPOBATH YCIIOBHE, M3BJEKATh HEOOXOIUMBIC JaHHBIC,
YCTAHABJIMBATH 3aBUCUMOCTH MEX/Iy BEIIMUYMHAMU, CTPOUTH JIOTHUYSCKYIO
LICTIOYKY PACCYKJICHUIA.

MoaeaupoBaTh XOJ PENICHUS 3aJadyd C MOMOIIBIO PUCYHKA, CXEMBI,
TaOJIUIIBI.

IIpuBoauTh, pa3dupaTb, OUEHUBATH pa3JIUYHbIE pELICHUs, 3aIllCH
pelleHnii TEKCTOBBIX 3aJad.
Kpurnueckn oneHuBaThb IIOJYYEHHBIH pe3yibTaT, OCYIIECTBJIATH

CaMOKOHTpPOJIb, MPOBEPsisI OTBET HAa COOTBETCTBHUE YCIOBHIO, HAXOAUTH
OIIINOKH.

Pemarp 3a1a4u ¢ mOMOIIBIO TIepebopa BceX BO3MOKHBIX BADUAHTOB.
3HAKOMUTBCH C UCTOPHUeN pa3BUTH apuPMETUKHU

Harasanas
reoMeTpus.
JIuHuM HA
niaockoctu (12 u)

Touka, mnpsimasi, OTpPE3OK,
Jlomanas. Nsmepenune JIJTUHBI
OTpe3Ka, METPUYECKHE  EIUHUIIBI
u3MepeHus: JIIMHbL. OKpYyXHOCTb M
KpyT.

IIpakTuueckas padora «IlocTpoenue
y30pa U3 OKPYKHOCTE».

VYron. Ilpsimon, ocTpselii, Tynou M
pa3BEépHyTHIM yruasl. HM3mepeHue

JIy4.

Pacnmo3naBare Ha 4eprexax, PHUCYHKaX, ONMCBIBATH, HCIOJb3Ys
TEPMHUHOJOTHIO, U M300paKaTh C IIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB!
TOYKY, OPAMYIO, OTPE30K,JIy4, YIOJl, JIOMaHyI0, OKPYKHOCTb.

Pacno3naBaTh, NpUBOAMTH NpPUMepPbl OOBEKTOB PEaJIbHOI0 MUPA, UMEIOLINX
hopMy M3yUEHHBIX QUTYDP, OEHUBATH WX JIUHESHHBIC pa3Mephl.

Hcnoab30BaTh JMHEMKY W TPAaHCHOOPTHP KaK HWHCTPYMEHThI IS
HOCTPOCHHUSI U U3MEPEHHUS: M3MEPHATHh JIMHY OTPE3Ka, BEJIMYUHY YIJIa;
CTPOMTHB OTPE30K 3aJaHHOW JIJIMHBI, Yroj, 3aJJaHHOW BEJIWYUHBI,
OTKJIAABIBATH 1IMPKYJIEM pa HbIE OTPE3KH, CTPOUTH OKPYKHOCTh
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YTJIOB.
ITpakTuueckas padora «Iloctpoenue
YTIJIOB

3aJlaHHOTO paauyca. U3o0paxkaTb KOHPUrypaluu reoMeTpudecKux Guryp
U3 OTPE3KOB, OKPYXHOCTEM, MX 4YACTECH HA HEJIMHOBAHHOW U KJIETYATOU
Oymare; mpeaJjiararb, ONMCHIBATH M 00CYKIaTh CHOCOObI, AJIrOPUTMBbI
IIOCTPOCHMUSI.

Pacno3naBath M u300pakaThb Ha HEJIMHOBAHHOW M KJIETYATOM Oymare
IIPSIMOU, OCTPBIN, TYIIOU, Pa3BEPHYTHIN yIJIbl; CPABHUBATL YTJIbI.
BbIuucasiTh NJIMHBI OTPE3KOB, JOMAHBIX.

IToHuMAaTh M NCIOJIB30BATh NPH PellIeHUH 33/1a4 3AaBUCUMOCTH MEXIY
€IMHUIIAaMH METPUUYECKON CUCTEMBI MEP; 3HAKOMUTBHCH C HEMETPUUECKUMU
CUCTEMaMH MEpP; BbIPAKaTh JJIMHY B PA3JINYHbIX €AUHULIAX U3MEPECHUS.
HccaenoBarb Gurypsl u KoHGUTYypaIUU, UCHOJb3Ys U(PPOBBIE PECYpPChI

OOBLIKHOBEHHBIE
apoou (48 4)

JpoOs. [IpaBunbHbIC u
HenpaBWIbHBIE Jpobu. OcHOBHOE
CBOWMCTBO JIpoow. CpaBHeHUE
JApOOCH.

CnoxeHnue u BBIUMTAHUC
OOBIKHOBEHHBIX JipoOei. CMmenraHHas
ApoOb. YMHOXEHHE U JICJICHUE
OOBIKHOBEHHBIX Jpo0Oeii; B3auMHO-
oOpaTHbIe JIpoOH.

Pemenue TEKCTOBBIX 3ajad,
comepxkaimux  apoou.  OCHOBHBIE
3aja4yd Ha JIpoou.

IIpumenenne OyKB JIsI  3a0UCH
MaTeMAaTUYECKUX  BBIpAXKXEHUH U
OpeJI0KEHU M

MopeaupoBarh B Tpaduyeckoi, npeaMeTHOW Qopme, ¢ TTOMOUIBIO
KOMITBIOTEpA MOHSTHUSI M CBOMCTBa, CBsI3aHHBIE C OOBIKHOBEHHOM
IpOOBIO.

YuTaTh U 3aNMCHIBATH, CPABHUBATH OOBIKHOBEHHBIC ApOOH, NMpeAiararhb,
000CHOBBIBATH U 00CYKIATh CIOCOObI YIIOPSIIOUMBaHUS APOOEH.
HN306paxkaTh OOBIKHOBEHHBIE APOOM TOYKAMH Ha KOOPJIUHATHOM
OpsIMOW; MCNOJIB30BAaTh KOOPJAMHATHYIO TIPSIMYIO JUISI CpPaBHEHMS
poOeii.

®opMyJIMPOBaTh, 3alMCLIBATHL € MOMOIIbI0 OYKB OCHOBHOE CBOWMCTBO
OOBIKHOBEHHOUW JpoOH; MCHOJIB30BaTh OCHOBHOE CBOMCTBO JpoOM 1iis
COKpallleHUs1 Apo0eil U IpUBEIEHUSI APOOU K HOBOMY 3HAMEHATEJIO.
IIpeacraBiasiTh CMEUIAHHYIO JpOOb B BUAE HEMPABUIBHOW U BBIACIATH
LIEJIYIO YacTh YHMCJia U3 HEMPAaBUIBHOU ApOOH.

BpinosHaTh apudMernyeckue aeiicTBUSI C OOBIKHOBEHHBIMU JPOOSMU;
NPUMEHATH CBOMCTBA apu(METUUYECCKUX ACHUCTBUN JIs1 parldOHATIU3AIAN
BBIYMCJICHUH.

BbINOJIHATH NPUKHAKY M OLEHKY Pe3yJibTaTa BbIUYUCICHUN; NpeaIaraTb u
NMPUMEHATH NPUEMBI POBEPKH BHIYKCIICHUI.

IIpoBoauTh HCCAEAOBAHUSI CBOWCTB Jpo0Oe€i, omupasich Ha YHCIOBBIC
AKCTIEPUMEHTHI (B TOM YHCJIE C TIOMOMIBIO KOMITHIOTEPA).

Pacno3HaBaTh WCTHUHHBIE W JIOKHBIE BBICKA3bIBAHUS O JIPOOSX,
NPUBOJANTH NPUMEPbl U KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHUA U
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OTPHUIIAHHUS BBICKa3bIBAHHIA.

PemiaTh TEKCTOBBIC 3aj1a4H, COJICpIKAIIUe APOOHBIC JaHHBIC, H 3a/a4U Ha
HAXOKIE€HHUE YaCTH IEJOro M IeJOr0 II0 €ro 4YacTH, BBIABJIATL HX
CXO/JCTBA U Pa3IuIHus.

MoaeaupoBaTh XOJ PEIICHUS 3aJa4d C IOMOIIBIO PHUCYHKA, CXEMBI,
TaOJIUIEI.

IlpuBoauTh, pa3duparTrb, OLUCHUBATBL pAa3JIMYHbIC PCLICHUS, 3allUCH
pEelLICHUM TEKCTOBBIX 3a1a4.
Kpurnueckn oneHMBAThb [OJYYEHHBIM  pPe3yJIbTaT, OCYLIECTBIATH

CaMOKOHTPOJIb, IPOBEPSISI OTBET HA COOTBETCTBHEC YCJIOBHIO, HAXOAHUTH
OLIUOKH.
3HAKOMUTBCS ¢ HCTOPUEH pa3sBUTHS apu(PMETHKU

Harasanas
reomeTrpus.
MHOroyrojJbHuKu
(10 g)

MHOTOYTOJIBHUKH.
YHeTpIpEXYTOJIBHUK,
OpsAMOYTOJIBHUK, KBagpar.
IMpakTuueckas pabora «IlocTtpoeHne

IPsIMOYTOJIBHUKA C  3aJaHHBIMH
CTOpPOHaAMH Ha HEJIMHOBAHHOMN
Ooymare».

TpeyronbHuK.

Inomans U IEPUMETP
OpsIMOYT OJIbHUKA u
MHOI'OYT'OJIBHUKOB,  COCTaBJICHHBIX
U3 TIPSIMOYTOJIBHHUKOB, €JIWHHIIbI
usMepenusa momaau. Ilepumerp
MHOTOYTOJIBHUKA

OnuceiBath, HCHOJIB3YS TEPMHUHOJIOTHIO, H300paskaTb C I[TOMOIIBIO
4epTEXKHBIX HMHCTPYMEHTOB M OT pPYyKH, MOJEIHpOBaTh H3 Oymaru
MHOTI'OYTI'OJIbHUKH.

IIpuBoAUTHL NpUMeEPbI OOBEKTOB PEAIBHOrO MHpA, UMEIMIHNX (OopMy
MHOTI'OYT'OJIbHUKA, OpsIMOYTOJIBHUKA, KBaJpara,  TpPEyroJbHUKA,
OlleHMBATh WX JIMHEWHbIE pa3Mepbl. BbIUMCIATH:  EPUMETP
TpPEeyroJbHHUKA, MPsSIMOYT'OJIBHUKA, MHOTOYT'OJIbHUKA; IJIOIIAAb
OpsAMOYTOJIbHUKA, KBaJgpaTa.

HN300paxaTh OCTPOYTOJIbHBIE, MPSIMOYIOJbHBIE M TYIOYTOJIBHBIE
TPEyroJabHUKHU.

CtpouTh Ha HEJIMHOBAHHOW MW KjJeTyaTol Oymare KBaJapaT H
MNPSIMOYTOJIBHUK C 3aJlaHHBIMHU JUIMHaMHu cTOpoH. McciienoBaTh cBOiicTBA

NpsIMOYTOJIbHUKA, KBajJpaTa NOyTEM DJSKCHEPHUMEHTa, HaOIIOAEHUs,
U3MEpEeHUsI, MOJEJIMPOBaHMUs; CpaBHUBaATh CBOWMCTBa KBajgpara H
OpPsIMOYTOJIBHUKA.

KoncTpyupoBars MaTeMaTH4yecKHe TMpeJIOKEHHsSI C TIOMOIIBIO CBSI30K
«HEKOTOpBII», «Moboit». Pacmo3dHaBaTb HCTHHHBIE U JIOXKHBIC
BBICKa3bIBaHUSI O MHOTOYTOJIbHUKAaX, MNPUBOAUTL MNPUMEPbI U
KOHTPHOPUMEDPBI.

HccaenoBars 3aBUCMMOCTD IUIOIIAIM KBaJApaTa OT JJIU-bl €r0 CTOPOHBI.
Hcnoab30BaTh CBOMCTBA KBAJApPAaTHOW CETKM JUIsI MOCTpOoeHUsl (Uryp;
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pa3duBarTb ONpPsIMOYIOJIBHUK Ha KBAJIpaThbl, TPEYTOJbHUKU; COCTABJIATH
¢urypsl U3 KBagpaToB H IPSIMOYTOJIBHUKOB M HAXOJAUTh HMX IUIOLIAb,
pa3buBaTth (UTrypbl Ha OPSIMOYTOJIBHUKH U KBaApaTbl U HAXOJIUTh UX
JIonanb.

BpipaskaTs BeEJIMUMHY IUIOIIAAM B Pa3jIMUHBIX €IMHUIAX HW3MEPEHUs
METPUUECKON CUCTEMBI MEpP, MOHMMATh M HCHOJb30BATH 3aBHCHMOCTH
MEXKIY METPUUECKUMHU €IMHUIIAMU U3MEPEHUS MIIOLIAIH.

3HAKOMMTBCA ¢ NpPUMepPaMH NPHMMEHEHHUsl IUIOLAJAM U IIEpUMETpa B
MPaKTUYECKUX cuTyauusx. Pemarb 3agauym U3 peajJibHOW JKU3HH,
npeaIarathb U 00Cy:K1aThb pa3jindHble CIIOCO0bI PEIICHUs 3a/1a4

JlecsiTUUHbBIE
apoou
(38 1)

Hecstuunas 3aI1ch JApoOei.
CpaBHEHHE NECATHYHBIX JIPOOCH.
JleficTBUsT ¢ NECATUYHBIMU APOOSIMU.
OkpyriieHue AecsITUYHBIX APOOeH.
Pemenme TEKCTOBBIX 3ajad4,
conmepxamux  apodbu. OCHOBHBIE
3aJlauy Ha apoou

IIpeacraBiasitb AECATUUHYIO ApOOb B BHUAE OOBIKHOBEHHOMW, YHTATh M
3alMChIBATD, CPAaBHUBATH JIECSITUYHBIE npo0u, npeaIararhb,
000CHOBBIBATL H O00CYXKJaTh CHOCO0bI YHOPSAOYMBAHUS JAECATUUYHBIX
poOeH.

HN300paxkaTs aecsiTUIHBIC ApOOU TOYKAaMH HA KOOPAUHATHOU TIPSMOMU.
BbIABJIAATH €XOACTBa M Pa3jIMUMA IPABWI apuPMETHUECKUX IEUCTBUM C
HaTypaJIbHbIMU UHCJIAMHU U JIECATUYHBIMU JPOOSIMHU, OOBSICHITH HX.
BbinoaHsAT, apudmeTnueckue ASUCTBUS C JACCITUYHBIMH  JIPOOSIMU;
BBINOJIHATH NPUKHWIAKY U OLEHKY pe3yJibTaTa BhIUYUCIICHUH.

IIpumensaTs cBoiicTBa apuPMETHUECKUX TEHCTBUM I paliOHATU3AIINHU
BBIYMCJICHUM.

IIpyMeHATH, NPaBWJIO OKPYIJIEHHsI JeCATUYHBIX JpoOel. IIpoBoauTh
HCCJIeIOBAHMSL CBOICTB JIECATUYHBIX JpoOel, omnupasch Ha YHUCIOBbIC
SKCHEPUMEHTHl (B TOM YHCJIE C MOMOIIBI0 KOMIBIOTEPA), BbIABHMIATh
TUnoTe3bl U MPUBOJIUTH UX OOOCHOBAHMUS.

Pacno3dHaBarb MCTUHHBIE W JIOXKHBIE BBICKA3bIBAaHUS O JpOOSX,
NPUBOAUTH NPUMepPbl U KOHTPHPUMEPHI, CTPOUTH BBICKA3BIBAHUA U
OTPUILIAHUSI BBICKA3bIBaHUH.

Pemiars TekcTOBBIE 3aJadd, coOJAeplKalllue JApOoOHBbIE AaHHbIE, W Ha
HaxXO0’KJIEHUE YacTHU LEJOro M IEJOro IO €ro 4acTH; BBIABJIATH HX
CXOJACTBA U Pa3JIUYHUA.

MoaeaupoBaTh XOJ PEUIEHHs 3aJa4yd C IIOMOUIBIO PHUCYHKA, CXEMBI,
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tabauipl. [IpuBoaAMTH, pa3doupaTb, ONEHUBATH PA3JIUYHBIC PCIICHUS,
3aITMCH PEIICHUN TEKCTBBIX 3a7a4.

OnepupoBaTh APOOHBIMHU YUCIAMHU B PEAJIbHBIX )KU3HCHHBIX CUTYAITHSIX.
Kpurnyecku OLeHHMBATh TNOJYYCHHBIM pe3yJibTaT, OCYIISCTBISATH
CaMOKOHTPOJIb, IIPOBEPsisi OTBET Ha COOTBETCTBHE YCJIIOBHIO, HaXOIWUTh
OIITHOKM.

3HAKOMHUTBCSI ¢ HCTOPHEH pa3sBUTHUSA apU(PMETHUKHU

6 kiacc (He menee 170 4)

Ha3panue pa3gena
(Tembl)

OcHOBHOE coaepikaHue

OcHoOBHbIE BH/bI JIeSITeJIbHOCTH Oﬁy‘{aIOIIIHXCH

uucia (30 u)

YU CCII.

HAUOOJBIINI OOMIUI  JOeJIUTEIb
HanMEHbIIIee o0IIee KpaTHOE.

MHOKHUTCIIN. I[eJ'II/IMOCTB CYMMBI

Perrenme TEKCTOBEIX 3a1a4d

Kypca (umcio
4aCoOB)
HarypaiabHble Apudpmernueckue JEeHUCTBUS CBbINOJHATL apudMeTHYeCKHe AeiiCTBUA C MHOTO3HAYHBIMM HaTypPaJIbHbIMHY|

MHOTI'O3HAYHBIMU HaTypaJlbHBIMUMUHCIAMH, HAXOAUTH 3HAYEHHUs YHUCIIOBBIX BBIPAKEHUM cO CkOOkamMu u 0e3
uuciaMu.  YucIoBBIE  BBIPAXXEHUS,CKOOOK; BBIYMCJIATH 3HAYEeHMSl BBIPAXKEHUM, COJEpXKallUuX CTEIEHH.
MOPSIIOK  JEHWCTBUM, HWCHOJB30BAHHUEBBINOJIHATh NPHUKHMAKY M OUNEHKY 3HAaueHUH YHCIOBBIX BbIpaXEHUH,
CKOOOK. OKpyrjieHue HaTypaJbHBIXNIPUMEHATh MNPHEMBbI  NpPoBepKM  pe3yibraTta. MHcemouab3oBarh  NpH

BBIYUCICHUAX TIEPEMECTUTCIIBHOEC M COYCTATCIIbHOC CBOICTBaA CJIOXKEHHUS H

I[eJ'II/ITCJ'II/I %1 KpaTHBIC YHUCIIA[yMHOXCHUA, PpPaCHpCACIUTCIIBHOC CBOICTBO YMHOXKCHHS OTHOCHUTCIIBHO

H|CJIOKEHUSI, CBOMCTBA apu(PMETUUECKUX JIeHCTBUH.
HccaenoBarb  YHCIOBBIE  3aKOHOMEPHOCTH,  IIPOBOJMTH  YHCIIOBBIC

PaznosxeHue quciia Ha IIPOCTBICPKCIICPUMEHTELI, BbI/IBUI'aTh U 000CHOBBIBATh T'NIIOTE3bI.

nPopMyJIMpoBaTh OIpeAeeHUusl JIEIUTENIsI U KPaTHOTO, HaWOOJBIIEro)

IMIPOU3BCACHUS. I[CJICHI/IC C OCTAaTKOM. 061_1_161"0 ACIIUTCIIA W HAWMMCHBIICTO O6I_I_ICFO KpaTHOro, ImpoCcToro u

COCTaBHOT'O YHCEJT; UCTIOJIB30BaTh OTU MOHSITHUS MPU PEIICHUM 3a7ad.
IIpuMeHATH AJTrOPUTMBbI BBIYKUCICHUS HAUOONBIIETO OOIIECTO JEIUTEIS U
HAWUMEHBIIIETO OOMIETO0 KPAaTHOTO JBYX 4YHCEJ, aJTOPUTM Pa3JIOKEHUS]
4HCJIa Ha TPOCThIE MHOXKUTEIH.

HUccaenoBars ycioBusi aenuMoctTd Ha 4 m 6. McciaenoBaTb, 00CYyXKIaTh,
dopmyanpoBatb U  000CHOBBIBATH BbIBOJA O YETHOCTH CYMMBI,
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[IPOU3BENCHMS: JABYX YETHBIX YHCEI, JBYX HEUYETHBIX YMCIIE, YETHOTO U
HEYETHOTO YHUCEIl.

HccienoBares CBOMCTBA J€JIMMOCTH CYMMBI U IIPOU3BEICHUS UMCEIL.
IIpuBoAUTH, NpHMeEPHI YHCET C 33aJaHHBIMH CBOWCTBaMH, PAaCHO3HABATH
BepHbIe M HEBEPHbIe YTBEPXKJEHUS O CBOMCTBAX YHUCEN, ONPOBEpPraThb
HEBEPHBIC YTBEPIKJICHUS C TIOMOIIBI0O KOHTPIIPUMEPOB.

KoncTpynpoBarth mMaTeMaTH4yeckHe MNPeNJI0KeHHs C IIOMOIIBIO CBSI30K «H»,
CHJIN», «ECIH..., TO...».

Pemiath TEKCTOBBIE 3aJayd, BKJIIOYAIOIIME IOHSATHS  JICJIMMOCTH,
apr(METHIECKUM CIIOCOOOM, HCIIOJb30BaTh IEpPeOOp BCEX BO3MOXKHBIX
BapUAHTOB.

MoaeJupoBaTh XOJ PEIICHUs 3aJadd C MNOMOIIBI0 PHUCYHKa, CXEMBI,
TaOJIULIbBI.

IpuBoauTHL, pa3dupaTb, OUEHMBATH pA3JIMYHBIC PEIICHUsS, 3aIlHCH
pelIeHU TeKCTOBBIX 3aj1a4

Kputnyeckn OUIeHUBATH TMOJIYyYSHHBIH pe3yJbTaT, HAaXOAUTh OIIHUOKH,
OCYHIECTBIISITh CAMOKOHTPOJIb, IPOBEPsI OTBET HA COOTBETCTBUE YCIOBUIO

Harasinnas
reoMeTpus.
IIpsimble
miockoctu (7 1)

HQA

IleprieH UKy IIIpHBIE npsiMbI€.
IlapasienbHbIE TIPAMBIE.
PaccrositHne mMexay ABYMsI TOYKaMH,

KBaJpaTHOU CETKE.
IIpruMmepsl IpAMBIX B IPOCTPAHCTBE

OT TOYKH OO HpHMOﬁ, JJIMHA ITYTHU HaKJIeT4YaTon 6yMare ABC TIICpECCKAaromuecs IpsAMBIC, ABC IIapaJlJICIIBbHBIC

Pacnmo3HaBarb Ha  yepTexax, pHUCYHKax  cjy4yad  B3aHMHOIO
PACIIOJIOKEHUS IBYX IPSIMBIX.
N300paxaTh ¢ NMOMOIIBI0O YePTEKHBIX MHCTPYMEHTOB Ha HEJIMHOBAHHOW U

MpsIMbI€, CTPOUTH HNPSIMYIO, IIEPHEHAUKYISIPHYIO JTaHHOM.

IlpuBoaAMTL NpUMePHbI NAPAJUIEIBHOCTH U NEPIEHIAUKYIISIDPHOCTHU IIPSMBIX B
[IPOCTPAHCTBE.

PacnnodHaBaTh B MHOIOYTOJIbHHUKAX MNEPNEHAUKYJISIPHBIE U NAapaslUICJIbHbIE
CTOPOHBI. HN3o0paxarsb MHOT'OYTOJIbBHUKH C napajieJIbHbIMU,
EPIICHANKYJISIPHBIMHU CTOPOHAMMU.

Haxoaurth paccTossHHE MEXJIy JABYMSI TOYKaMH, OT TOYKH 10 IIPSIMOM,
JUTMHY MyTH Ha KBaJApaTHOM CETKE, B TOM YHCJIE HCHOJIB3Ysl LH(POBBIE

pecypchl

JIpoou (32 1)

OOBIKHOBEHHasi  JIpoOb,  OCHOBHOE
CBOMCTBO JIpOOH, COKpaIleHUE APOOCH.

CpaBHHUBATh H YIOPSA0YHUBATH [pOoOU, BLIOUPATH CIOCO0 CpaBHEHUS JpOOEH.
IlpeacraBasATh AecSITUYHBIE APOOU B BHUJAE OOBIKHOBEHHBIX JpoOeil u
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CpaBHEHHE u
npoOeit.
JlecsTuunbie OpoOU M MeTpuYecKas
cucreMa Mep.

YHOopAJO0YKBaHHUC

ApudmMeTHIeCKHEe JAECUCTBUSA C
OOBIKHOBEHHBIMU H  JCCSITUYHBIMU
pOOsIMHU.

OTtHomeHue. Jleaenue B JaHHOM
OTHOILICHUHU. MacmTal, IpOoIopIUs.
IlomaTue  npouenra. Brruuciaenue

NpPOLIEHTAa OT BEJMYWHBI U BEJIMYUHBI
1Mo €€ MPOLICHTY.

Pemenue TEKCTOBBIX 3ajad4,
cCoJIepKaIluX JAPOOH U MPOIICHTHI.
IIpakTnueckass pabora «OTHOUICHHE
NJINHBI OKPY>KHOCTHU K €€ JUaMETPY»

OOBIKHOBEHHBIE B BHJI€ JECATUYHBIX, HCHOJIb30BAaTh JIKBHBAJCHTHbIE
npeaAcTaBJIeHUs TPOOHBIX YUCEJ MPU UX CPAaBHECHUH, TPU BBIYUCIICHUSIX.
Hcnoab30oBaTh JecATUYHBIE JApoOM IpU MNpeoOpa3oBaHUM BEJIUYUH B
METPUUYECKOU CUCTEME MEDP.

BeinoHATE apugMeTnyecKkHe J1eiicTBUSA C OOBIKHOBEHHBIMHU U JI€CATUYHBIMU
TPOOSIMU.

BeIuuciaars 3HaYCHUS BBIpa)KCHPIﬁ, coacCprKammux OOBIKHOBEHHBIE U

JeCSITUYHBIE  ApOoOM, BBINIOJHATH IpeoOpa3zoBaHus apobeid, BHIOHPATH
CIoco0, TNPUHMEHSITh CBoOWicTBA apuPMETHYCCKUX JICHCTBHM IS
[paltMoOHaIN3alluU BEIYUCIICHUN.

CocTaBJsiTh OTHOIICHUS W TIPOMNOPILIMH, HAXOAUTH OTHOIICHHUE BEIHYHH,
IEIUTh BCIIUYHUHY B JAaHHOM OTHOIIIEHUH. Haxoaurhb
DKCINEPUMEHTAJIBHBIM NYTEM OTHOIICHUE JUTMHBI OKPY>KHOCTH K €&
TMaMeTpy.

HNuTepniperupoBaTh Maciitad KaK OTHOIICHWE BEJIIMYUH, HAXOIUTH|

MacmTal riaHa, KapThl M BBIYUCISITH PACCTOSTHUS, UCIOJIB3YsI MacITao.
OO0BSACHATH, YTO TAKOE IPOLICHT, YHOTPEOISITh OOOPOTHI p€UYU CO CIOBOM
«IIPOLICHT». BbIpaxkaTh NOPOLEHTHI B ApPOOSX M ApOOM B IIPOILEHTAX,
OTHOIIIEHUE JBYX BEJIUYHUHB IPOLICHTAX.

BbIuucjsiTh NPOLEHT OT 4YHCJIa M YHUCIO MO €ro MHpoueHTy. OKpyriasithb
NPOOU U MPOLEHTHI, HAXOIUTh NPUOINKEHUST YHCEII.

Pemarh 3a1a4M Ha 4YacTH, IPOLIEHTHI, HPOIMOPIMH, HA HaXOXKJIEHUE ApOoOHr
(mporieHTa) OT BEJIMYMHBI U BEJIIMYMHBI 110 €€ IpoOu (IIPOLIEHTY), IpoOH
(mporeHTa), KOTOPbIl COCTAaBJISIET OJIHA BeJuWuMHa OT Jpyroi. IlpuBoaurs,
pa3dupatb, OLEHMBATH pPA3JIUYHBIE pPEIICHUs, 3alucCu peHIeHUH
TEKCTOBBIX 3ajiad.

HN3BiaexkaTs MHpOpManu0 U3 TaOIWI] UM JHArpamMM, HHTEPIIPETHPOBATH
TaOGJIM4YHbIE [JaHHBIC, OIpeAeHsaTh HauOoJbllee ¢ HaUMEHbIIee U3
[PEACTABICHHBIX JAaHHBIX

BoipakeHus
oykBamu (6 )

Ncnmoib30BaTh 6yKBI)I JJIA 0003HaUECHUS qUuCcell, Ipu 3aIImcy
MATCMATHUUYCCKHUX YTBep)KﬂeHHﬁ, COCTaBJISITh 6yKBeHHBIC BbIPpa*KCHU S|

IIpumenenue OyKB [OJisi  3aIllUCH
MaTeMaTUYCCKUX BBIPAKCHUMN u
MPEJIOKEHU M. BbykBeHHBIE

MO YCJIIOBHUIO 3aa4U.
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BBIPAYKEHUST u
MOCTAaHOBKH.
bykBeHHBIE paBEeHCTBA,

YHCJIOBBIC

HaXOXKICHUC

HEHU3BECTHOIO KOMIOHEHTA. DOpMyJIbl

HccaenoBarh HECIOKHBIE YHCIOBBIE 3aKOHOMEPHOCTH, MCIIOJIb30BaTh
OYKBBI JUTSI UX 3aITUCH.

BbeI4ucasiTh YHUCJIOBOE 3HaAaU€HHE OYKBEHHOI'O BBIPAXKEHUsI MPU 3aJaHHBIX
3HAYCHUSIX OYKB.

3anucbiBaTh (POpPMYJIBI: IEpUMETPAa M IUIOIIAAW HIPSIMOYI'OJIBHHUKA,
KBaJlpaTa; JJIUHbI OKPY>KHOCTH, IUIOIIAJIN KPYTa; BHINOJHATH BHIYHCJICHUS
110 3TUM (OopMyJIaMm.

CocTaBJsTh ¢dopmy.sl, BbIPpAXXAOIIHE 3aBUCUMOCTH MEXKY|
BEJIMYMHAMH: CKOpPOCTb, BpEMs, pPACCTOSHHE; 1I€HA, KOJIM4YECTBO,
CTOUMOCTB; IIPOU3BOJAHUTEIILHOCTb, BpeMsi, OOBEM pabOThI; BBINOJHSITH
BBIUMCJICHUS 110 3TUM (popMysiam.

HaxoauTh HEM3BECTHBI KOMIIOHEHT apU(PMETHIECKOTO ICHUCTBUS

Harasanas
reoMeTpus.
Durypsi

Ha IJI0CKOCTH
(14 )

HeThIpEXYTOJIbHUK,
4EeThIPEXYTOJIBHUKOB.

OpUMeEpHI|

IIpsiMOyTrOIbHHUK, KBaJpaT: CBOWCTBA]
CTOPOH, YIJIOB, JUAaroHaJeu.

3mepenue YTJIOB. Buner
TPEYTOJBHUKOB.
IlepumeTp MHOTOYT'OJIbHHKA.

I momans purypsr.
repuMeTpa u

Ddopmy bl
IJIoIIa

MIPAMOYTOJIBHUKA. Ipubnuxx€nnoe
N3MEpEeHHUE TUIoAau GUryp.

IIpakTnueckass pabora
KpyTra»

«ITmonraan

N300paxaTh Ha HEJIWMHOBAHHOW M KJIETYATON Oymare C HMCIOJIb30BAHUEM
HEePTEKHBIX NHCTPYMEHTOB YETBIPEXYTOJIBHUKH C 3alaHHBIMU CBOMCTBAMM:
C  HapajuleJIbHBIMH, II€PIEHIUKYJIAPHBIMHA, PaBHbIMU  CTOPOHaMH,
NpsIMBIMH yTJIaMHU WU Ap., paBHOOeJpeHHbIH TpeyrojbHUk. Ilpeanarars u
00CyK1aTh CNOCO0BbI, AJITOPUTMBI [IOCTPOCHUS.

HccaexoBarb, HCHONB3ys SKCIEPUMEHT, HAOJIOAEHUE, MOIEIHUPOBAHHUE,
cBolicTBa TpsIMOYTOJIbHHKA, KBajpara, pa3OuBaTb Ha TPEYrOJbHUKH.
O00CHOBBIBATH, ONIPOBEPraTh C IIOMOIIbIO KOHTPIIPUMEPOB YTBEPKIACHUS
O TIIPSAMOYTOJIBHUKE, KBaJpare, Ppaclo3HABaTh BEPHbBIE U HEBEPHBIC
YTBEPKICHUS.

H3MmepsaTh M CTPOUTHL C IOMOIIBIO TPAHCIOPTHpPA YIJIbI, B TOM 4YHUCIIC B
MHOI'OYTOJIBHUKE, CPaBHMBATh YIJIb; PAacHO3HaBaTh OCTpPBIEC, IIPsIMBIC,
Tylble, pa3BEpPHYThIE yIibl. Pacmo3HaBaTh, M300paskaThb OCTPOYTOJIBHBIN,
MPSIMOYTOJIbHBINA,  TYNOYIrOJbHBIM, pPaBHOOEAPEHHBIH, PaBHOCTOPOHHUM
TPEYTOJIbHUKH.

BeruuciasiTb INepUMETp MHOIOYIOJIBHHKA, IUIOMIAJIb MHOTOYTOJBHHUKA
pa3OueHueM Ha NpsIMOYTOJILHUKH, HA paBHbIE (UTypbl, HCIIOJIb30BaTh
METPUYECKHUE €AUHUIBI U3MEPEHUS JJINHBI U TIJIOIAJIN.

Ncnoab3oBaTh NpUOJINKEHHOEe N3MEpPeHHe JUIMH U IUIOIIA/Ie Ha KJIeT4aToM
Oymare, NpuOIMKEHHOE U3MEPEHHUE JUTUHBI OKPY>XKHOCTH, TUIOMIAJIM Kpyra
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I[MoJsioxuTENLHBIE U
OTpULATeIbHbIE
uuciaa (40 4)

Ilenple uywncna. Moaynb  4ywucia,
reoMeTpudecKas UHTEpIIpEeTaIus
MOyJisl. YMCIIOBBIE TIPOMEKYTKH.

Iloso)kUTEeNbHBIE U  OTPULIATCIBHBIC
qucyia. CpaBHEHHE MOJIOXKUTEIBHBIX U]

OTPHULIATEIIbHBIX quCce.
ApudmMeTHIeCKre JAECUCTBUSA C
MMOJIOKUTEIbHBIMHU "
OTpPULIATEJIbHBIMU YU CJIAMH.
Penienue TEKCTOBBIX 3ajia4

[IpuBOAMTHL NPUMeEPHI HCIIOJIBL30BAHUS B PEaIbHOM KU3HU ITOJIOXKUTEIbHBIX
1 OTPHUILIATEJIbHBIX YHCEII.

N306paxkaTh 1eble YHUCHA, MOJIOKUTEJIbHBIE M OTPHUIATEIIbHBIC YUCIA]
TOYKAMHU Ha YHUCJIOBOUW OPSIMOM, MCMOJb30BATH YHCIIOBYIO IIPSIMYIO JIJIs]
CpaBHEHUSI YHCEJI.

IlpuMeHsITH NPpaBWJIa CPABHEHUS, yNOPSA0YMBATH 1€JIbI€ YHUCIIA;, HAXOAMUTH|

MOJYJIb 4HCJIA.

(I)OpMy.]'II/IpOBaTb nmpasuJjia BBIYHMCJICHUA C ITOJIOXKUTCIIbHBIMM Hu
OTPHULIATCIIbHBIMH 4YHCJIaMH, HAXOAUTH 3HAYCHUHA YHMCIIOBBIX BI)Ipa)KCHI/II‘/’I,
COACPpKAIIUX HeﬁCTBI/Iﬂ C ITOJIOKUTCIIbHBIMUA " OTPpHULATCIIbHBIMU]
dHCJIaMHM.

IIpyMeHATH CBOMCTBA CIOXEHHUSI U YMHOXEHUS Uil HOpeoOpa3oBaHUs
CYMM M NPOU3BEJICHUI

IIpeacrasiienue
maHHbIX (6 1)

I[IpsimoyroJibHasi CUCTeMa KOOPIWHAT
Ha MIOCKOCTH. Koop/uHAThI TOYKH HQ
MJIOCKOCTH, adcucca U OpJinHaTa.
CronbuaTbie U KPYTrOBbI€ JUATPAMMBI.
IIpaktuueckas padora «llocTpoeHmue]
muarpamMm». PenieHue - TeKCTOBBIX|
3ajiad, coJiep Kammux JaHHBIC,
NpeJCcTaBlI€HHbIE B TaOJuIlaXx W Ha
marpamMmax

OO0BsACHAT, M WUIIOCTPUPOBATH IMOHATHE IMPSIMOYTOJIbHON CHCTEMBI
KOOpJAMHAT Ha IUIOCKOCTH, MCIIOJb30BaTh TEPMUHOJIOTHIO; CTPOMTH HA|
KOOPAWHATHON MJIOCKOCTH TOYKHU U (PUTYPHI 10 3aJaHHBIM KOOPJHHATaM,
HAaXO0AUTh KOOPJANHATHI TOYEK.

Yurare cTosOuaTble U KPYroBbl€ JHAarpaMMbl; MHTEPIPeTHPOBATH JIaHHBIE;
CTpPOUTH  cTojOuarele auarpammbl. HMcnoab3oBarh  HH(pOPMAaLMIO,
MPEJICTAaBJIIEHHYIO B TaOJIMIIaX, Ha AUarpaMmax il pEelIeHHUs] TEKCTOBBIX
3a7a4 U 3aj1a4 U3 peaJIbHOM KU3HU

Harasanas
reoMeTpus.
Durypsi

B IPOCTPAHCTBE
(9 v)

IIpsiMOYyTOJIBHBIA  MapajuleJICIIUIIE ],
KyO, mpusma, #OupamMuaa, KOHYC,
LUJIUHID, map U cepa.
M300paxeHue HOPOCTPAHCTBEHHBIX|
¢uryp. IIpumepsl pa3BEPTOK
MHOTOTPaHHUKOB, OUIJIUHIpA 171
KOHYycaA.

IlpakTnueckass pabdora «Coznanue
MOJIeJIEN MPOCTPAHCTBEHHBIX (QUTYP».

Pacno3HaBaTh Ha 4epTrekax, PUCYHKax, ONMUCHIBATHL NUPaMUIy, NPU3MY,
MUJIUHIP, KOHYC, IIap, HU300pasKaTb WX OT PYKH, MOJAeJUPOBATH U3
OyMmaru, TIacTUJIWHA, MPOBOJOKKH U Ap. IIpuBoAMTH nmpuMepbl OOBHEKTOB
OKpY>KaloIlIero MHUpa, UMEIOIINX (OopMbl Ha3BaHHBIX TEl.

HMcnosb30BaTh TEPMUHOJIOTHIO: BepIInHa, peObpo, rpaHb, OCHOBAaHUE, BHICOTA,
paguyc U OuaMeTp, pa3BEPTKA.

N3yuarb, UCTIONb3Y S AKCHEPUMEHT, HaOIroJeHUE, U3MEPEHUE,
MOACIIMPOBAHHUEC, B TOM YHCIC KOMIIBIOTCPHOC, M OIIUCHBLIBATDL CBOJiCTBA
Ha3BaHHBIX TEJI, BBHIABJATH CXOACTBA M Pa3JIMYHUs: MEXKIY ITHUPAMHION U

ITonsiTue o0BéMma; €JIMHUITBI

MPU3MOIT; MEXKIY HWIWHAPOM, KOHYCOM W IIAPOM.
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N3MEPCHUS o6béMma. O06BEM
NPSIMOYTOJBHOTO HapaluiesieruIieaa,
KyOa, hopmyiibl 0ObEMa

Pacno3zHaBarh pa3BEPTKM Hapasuieienuiena, Kyba, Ipu3sMbl, IUpaMuIbl,
KOHyCa, LWIMHAPA, KOHCTPYHUPOBAThL [JaHHBIC Tejla W3 pPa3sBEPTOK,
co3gaBaTh uX Mojaenu. Co3xaBaTh MOJEJNH IIPOCTPAHCTBEHHBIX (puryp (u3
Oymaru, IIpOBOJIOKH, IUIACTHUJIMHA U Jp.)

N3mepsaTh HA MOAeIsAX: JJIMHBI pEOEpP MHOTOTPaHHUKOB, JUAMETP 1Iapa.
BoiBoauTh opmyry 00bEMa IPIMOYTOIBHOIO TTapajjiesienune/ia.
Bpruuciasite mo ¢gopmyaam: oO0bEM IPSIMOYTOJbHOIO Mapajiesenunena,
Ky0a; MCHOJIb30BaTh CAWHUIIBI HU3MEPEHUs 00bEMa; BBIYMCJIAATH OOBEMBI
TeJl, COCTaBJICHHBIX M3 KyOOB, IapajjiejIelIUIE/IOB; pelaTh 3a4a4M C
[p€aJIbHBIMU JAaHHBIMU

IloBTOpEHME,
00001IEHHE,

cHCTeMAaTH3AHSA
(20 1)

IIloBTOpEHE OCHOBHBIX MOHSITHUM
1 METOJOB KypcoOB 5 u 6 Kj1accos,
00001IeHE U cUcTEMATU3ALUA
3HaHUN

BbIuuciasiTh 3HAUCHUS BBIPAXKECHUM, COAEpIKalllMX HaTypaJibHbIE, 1lIEJbIC,
[1OJIOKUTEJIbHbIE U OTpHULIaTEIbHbIE

4ycia, OOBIKHOBEHHBIE U JECATHYHbIE  ApOOU,  BBIIOJHATH
NpeoOpa30BaHUS YHUCEI U BhIPAXKCHUM.

BbiOupaTh criocod CpaBHEHHS 4YHCEJ, BBIYHUCIICHUH,

NMPUMEHATH CBOWCTBA apu(PMETHUIECKUX JTEHCTBUN TSI

palMOHAJIN3AallUU BbIYHUCIICHUN.

Pemiath 3a1a4M U3 peaibHOM )KU3HU, IPUMEHAThL MaTeMaTH4YecKue 3HAHUS
JUISL pEIICHUS 3a1a4 U3 ApYyrux

[MPEMETOB.

Pemiate 3agaum pasHbIMH CHOc00amMH, CPaBHUBaTh, BBIOMPATH CIHOCOOBI
peLIeHUs 3aJa4H.

OcylmecTBIATh CAMOKOHTPOJIb BBIITOIHAEMBIX JE€MCTBHUI

1 CaMOITPOBEPKY PE3yJIbTAaTA BBIYUCICHUN

PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA»
HEJHA U3YYEHUSA YYEBHOTI'O KYPCA

Anre6pa ABIACTCA OJHUM U3

7-9 KJACCBI

OINIOPHBIX KYpPCOB OCHOBHOM IIIKOJIBI: OHa OOeCIIeunBacT HU3YyUYCHUC JpYrux JUCHUIIIMH, KakK

CCTCCTBCHHOHAYYHOT'O, TdAK WU T'yYMaHUTApHOTO IHUKJIIOB, e€ OCBOCHHE HCOGXOIII/IMO AJId IIPOJOJIZKCHU AL O6pa3OBaHI/I}I U B IOBCEOHEBHOU >XU3HH.

Pa3Butne y oOyuarommxcs HayYHBIX TIPEICTABICHUM O TIPOUCXOXKIECHWHM M CYINTHOCTH alreOpamvecKux aOCTpakIui, Croco0e OTpaKeHus

MaTeMaTH4IeCKOi HaYKOﬁ SIBIICHUH B IMpoHeCCOB B IMIPHUPOAC U O6HI€CTB€, POJIM MAaTEMATHYCCKOT'O MOJACINPOBAHNA B HAYYHOM IMIO3HAHHUU U B IIPAKTUKE

28



COCOOCTBYET (POPMUPOBAHMIO HAYYHOTO MHPOBO33PEHUS M KAUeCTB MBINUICHUS, HEOOXOJMMBIX IS aJalTaldd B COBPEMEHHOM HH(PpPOBOM
obmectBe. M3ydyenue anreOpbl €CTECTBEHHBIM 00pa3oM 00€CleurBaeT pa3BUTHUE YMEHHs HaOJIOJaTh, CPaBHUBATH, HAXOJUTHb 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIIJICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUS M BBIBOJBI, (DOPMYIHUPOBATH YTBEPIKICHHS.
OcBoenue Kypca anreOpbl oOecrieunBaeT pa3BUTHE JIOTMUECKOTO MBIIIJICHUS OOYYalOIIMXCS: OHU HCIOJB3YIOT JNEAYKTHBHBIE U WHAYKTHUBHBIE
paccyxaeHus, 0000IIeHHe W KOHKpeTH3aluio, alcTparupoBaHue U aHajoruto. OOydenuwe anreOpe MpeanojaraeT 3HAYUTENbHBIH 00BEM
CaMOCTOSITENIFHOM JIEATETbHOCTH OO0YYaloIIUXCS, MO3TOMY CaMOCTOSTEIbHOE pEIICHHE 3a/Jad EeCTECTBEHHBbIM 00pa3oM SIBISETCS peanu3anueit
JeSITeIbHOCTHOTO IPUHIIUIIA O0yUEHUSI.

B crpykrype nporpammsl yueOHOro Kypca «Airedpa» OCHOBHON IIKOJBI OCHOBHOE MECTO 3aHHMMAIOT COJIEPKAaTEIbHO-METOINYECKUE JINHUU:
«Yucna v BBIYUCIECHUN»; «ANreOpandecKue BhIpaKeHUs;

«YpaBHeHUs U HepaBeHCTBa»; «DyHKuun». Kaxaas u3 3TuX colep:kaTelbHO-METOANYECKUX JIMHUNA Pa3BUBACTCSI HA MPOTSKEHUHU TPEX JIET
U3Y4EHUs Kypca, €CTECTBEHHBIM 00pa3oM IeperuieTasicb U B3aMMOJECHCTBYS C APYTMMHU €ro JUHUSAMHU. B Xone m3ydeHusi Kypca oOydarolumcs
MPUXOAUTCS JIOTHYECKH pacCy’KaaTh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBS3M € 3TUM 1enecoo0pa3HO BKJIKOYHUTH B IpOrpamMmy
HEKOTOpPBhIE OCHOBBI JIOTWKH, IPOHU3BIBAIOIINE BCE OCHOBHBIC pa3Aelibl MaTeMaTHYeCKOro 00pa3oBaHUS U CIOCOOCTBYIOIIME OBJIAJICHUIO
00y4arolMMUCS OCHOB YHUBEPCAIBHOTO MAaTEMaTHYEeCKOro s3blka. TakuM 00pa3oM, MOXKHO YTBEPXKIaTh, YTO COJICPXKATEIBHON M CTPYKTYPHOM
0COOEHHOCTBIO Kypca

«AnrebOpay SBISETCS €r0 HHTETPUPOBAHHBIN XapaKTep.

Copnepxanue AMHMM «Yucia U BBIUMCICHMS CIY’)KUT OCHOBOW /il JajdbHEHMIIEro M3yuyeHUss MaTeMaTUKH, CIOCOOCTBYET DPa3BUTHUIO Y
00y4aroluMXcsl IOTHYECKOTO MBIIIJIEHUS,, (JOPMUPOBAHUIO YMEHHMSI MOJIb30BAThCS aJTOPUTMAMM, a TaKXKe MPUOOPETEHHIO MPAKTUYECKUX HABBIKOB,
HEO0OXOIUMBIX I TOBCEAHEBHOM KU3HU. Pa3BUTHE MOHATHS O YUCIIE B OCHOBHOM LIKOJIE CBS3aHO C PallMOHAIbHBIMU U UPPALIMOHATIBHBIMU YHCIIAMH,
(GbopMHpOBaHUEM NPEICTABICHUN O JEHCTBUTEIHOM 4YHUCIE. 3aBEpIICHHE OCBOEHHUS YMCIOBOW JIMHUM OTHECEHO K CTaplieMy 3BEHY OOIIero
o0Opa3oBaHHUsI.

Copneprkanue IByX anredpanyeckux JUHUNA — «AJreOpandeckue BhIpaXEeHUs» U «Y paBHEHHs M HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO
y 00y4Jaronxcsi MaTeMaTHUECKOro arrapara, He0OXOJUMOTro JJIs PELIeHUs 3aa4 MaTeMaTHKH, CMEXKHBIX IPEIMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX
3aa4. B ocHOBHOI mIKoje yueOHbIM MaTepual TpyNIUpPYeTCss BOKPYT PAllMOHANBHBIX BBIpAKEHUNA. AnreOpa JeMOHCTPUPYET 3HAUYCHHE MaTeMaTHKH
KaK SI3bIKa JUIs IOCTPOCHHSI MaTEMAaTUYECKUX MOJIeNIed, ONMCaHus MPOLIECCOB U SIBJICHUN peaibHOTO Mupa. B 3a1aun oOyuenus anredpe BXOIAT TaKxKe
JalbHelIIee pa3BUTHE AITOPUTMUYECKOTO MBIIUIEHUS, HEOOXOIMMOr0, B YaCTHOCTH, JJII OCBOEHUS Kypca MH(POPMATHKH, U OBJIaJCHHUE HAaBBIKAMU
JNeAYKTUBHBIX paccyxnenuid. [IpeobpasoBaHue CUMBOIBHBIX (DOPM BHOCHUT CBOM crienu(UUECKHil BKJIAJ B Pa3BUTHE BOOOPaKEHHsI, CIIOCOOHOCTEHN K
MaTeMaTH4eCKOMY TBOPUYECTBY.
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Conepxanne (QyHKIIMOHATBHO-TPA(QUYECKON JIMHUM HALEJICHO Ha IOJyYeHHE IIKOJbHUKAMHM 3HAaHUH O (YHKIUSAX KaK BakHEHIIeH
MaTeMaTU4eCcKOW MOJEIH JUIs ONIMCAHUS U HCCIIEA0BaHUS Pa3HOOOPa3HbIX IPOLIECCOB U SBICHUI B IPUpOJE U oOiiecTBe. M3ydeHue 3Toro Marepuasia
CIOCOOCTBYET Pa3BUTHIO Yy OOYyYarOIIMXCS YMEHHS HCIIONb30BaTh pa3jMyHbIC BBIPA3UTENbHBIC CPEACTBA S3bIKA MAaTEMAaTUKU — CIIOBECHBIE,
CHUMBOJIMYECKHE, T'papruecKue, BHOCUT BKJIaJ B (JOPMHUPOBAHUE NPEICTABICHUI O pOJIM MaTEMATUKU B Pa3BUTUHU LIMBUIM3ALUHN U KYJIbTYPBHI.

MECTO YYEBHOTI'O KYPCA «AJITEBPA» B YYEBHOM IIJIAHE

CornacHo y4eOHOMY IulaHy B 7—9 Kiaccax m3ydaercsl y4eOHbBIH Kypc «Amredpa», KOTOPBIH BKIIOYAET CIEAYIOUIHNE OCHOBHBIC pa3JIeibl
cojiepkaHus: «Hucna u BBIYUCICHUA», «AIreOpandeckue BhIPAKEHUs», «Y paBHEHUS U HEPABEHCTBa», «DyHKIIMNY.

VY4eOHbIN TUIaH Ha W3ydeHue anreOpsl B 7—9 Kiraccax OTBOAMT HE MEHee 3 yueOHBIX 4acOB B HENENIO B TEUCHHE Ka)XJIOTO roja oOyd4eHHs,
BCEro 3a TpH rojia o0yueHus — He MeHee 306 yueOHBIX JacoB.

COJEP/KAHUE YYEBHOI'O KYPCA «AJITEBPA» (I1I0 TOJAM OBYYEHMUS)

7 knace

Yucna v BIYKCICHUS

PanunonaneHble yncia

Jpobu OOBIKHOBEHHBIE U JE€CATUYHbBIE, MEPEXOA OT OAHOM (opMbl 3amucu Apodel k Apyroil. [loHsATHE palMoOHaIBLHOrO 4YHCIa, 3alKCh,
CpaBHEHME, YIOPSJIOYMBAHUE DPALMOHATIBHBIX 4YHCEN. ApHpMeTHYecKHe IEHCTBHsS C palMOHAJbHBIMU uuciIaMu. PelneHue 3amad U3 peayibHON
MIPAKTUKU Ha 4acTH, Ha ApoOHu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeleM: OIpe/eleHue, NMpeoOpa3oBaHUE BHIPA)KEHUH Ha OCHOBE OIpENEeNEeHUs, 3alich OOJBIINX YHUCEd.
ITporeHThl, 3amuch NPOLIEHTOB B BUAE ApoOM W ApoOu B BHJE NMPOLEHTOB. Tpu OCHOBHBIE 3aJaud Ha NPOLEHTHI, pPEUIeHHE 3aJad U3 pealbHOH
IIPAKTUKH.

[TpyMeHeHre TPU3HAKOB IEIMMOCTH, pa3I0KEHNE HA MHOKMTEN HATypaIbHBIX YHCE.

PeanbHble 3aBUCUMOCTH, B TOM YHCJIE TIpsMast U o0OpaTHast IPONOPLHUOHAIBHOCTH.

Anrebpanyeckue BbIpaKeHHs

[lepemeHHbIe, YMCIOBOE 3HAYEHHE BBIpAXKEHUS ¢ NepeMeHHol. JlomycTuMble 3HaueHus nepeMeHHbIX. [IpeacraBieHne 3aBUCUMOCTH MEXIY
BEIMYMHAMU B BUje Gopmynsl. Beruncienus no ¢popmynam. [IpeobpazoBanne OyKBEHHBIX BBIPaXEHUH, TOXKAECTBEHHO PaBHbIE BBIPAKEHMUSI, paBUIIa
npeoOpa3oBaHusl CYMM U IPOU3BEACHUH, TPaBUIIa pACKPHITHS CKOOOK M MPUBEACHHS TOJOOHBIX ClaraeMbIX.

CBolicTBa CTENIEHU C HATYPaJIbHBIM I10Ka3aTeJIEM.
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OpnHowieHbl 1 MHOTOwIeHbl. Ctenenb MHOrowieHa. CiokeHue, BBIYUTAHUE, YMHOKEHHE MHOTO4JIEHOB. POpPMYJIbl COKPAIIEHHOTO YMHOXKEHHUS:
KBaJpaT CyMMBI U KBaJpaT pasHocTH. Dopmysa pa3HOCTH KBaapaToB. Pa3iokeHre MHOIOYJIEHOB HA MHOKHUTEIIN.

YpaBHeHus

YpaBHeHUE, KOPEHb YpaBHEHUs, MIpaBuiia npeoOpa3zoBaHus ypaBHEHHUsI, PABHOCUILHOCTh YPaBHEHUH.

JIuHeitHoe ypaBHEHHE C OAHON MEPEMEHHOM, YMCII0 KOPHEN JIMHEHHOTO YpaBHEHUS, pEIICHUE JIMHEHHbBIX ypaBHEHUN. COCTaBICHUE YPaBHEHUI
10 YCJIOBUIO 33/1aui. Pelenne TeKCTOBbIX 3a7a4 ¢ TIOMOILBbIO YPAaBHEHHIA.

JluneitHoe ypaBHEHUE C ABYMsA MepeMeHHBIMU U ero rpaduk. CucreMa IByX JIMHEHHBIX YpaBHEHUI C ABYyMs IEpeMeHHbIMU. Perienue cucreM
YpaBHEHU c11I0COOOM OJICTaHOBKU. [IpuMepsl peleHusl TEKCTOBBIX 3a/1a4 ¢ IOMOLIbIO0 CUCTEM YPaBHEHUH.

Koopaunate! u rpaduku. @yHkunn

Koopannara Touku Ha npsmoii. Yucinossle npoMexyTKH. PaccTossHne MeXy 1ByMs TOYKaMHA KOOPAVMHATHOW IPSMOM.

[TpstmoyronbHas cuctema koopauHaT, ocu Ox u Oy. AOciucca W OpAMHATAa TOYKHM HA KOOPJWHATHOW TUIOCKOCTH. [Ipumepsl rpadukos,
3aaHHbIX (popMmynaMu. UteHne rpagukoB peanbHbIX 3aBucuMoctell. [lonsarue ¢pynkuuu. I'paduk pynkuun. CoiictBa pyHnkumii. JlnneitHas QyHKIwms,
e€ rpaduk. 'paduk dynkuu y = I x . 'padudeckoe penieHue TMHEHHBIX YPaBHEHUI U CUCTEM JIMHEWHBIX YPaBHEHUH.

8 ki1ace

Yucna v BBIYUCICHUS

KBanpatHslit kopeHb u3 uucna. [loHsTHe 00 MppanuoHanbHOM uucie. JlecATHuHbIe MPHOMMKEHUS HMppalMOHANbHBIX uucen. CBoOHCTBa
apu(MeTHyecKuX KBaJpaTHBIX KOPHEH U UX MPUMEHEHUE K IPeoOpa30BaHUIO YHCIOBBIX BBIPAXKEHUN U BBIYUCIEHUIM. [leficTBUTENbHBIE YHCIIA.

Crernenb ¢ 11eNbIM MTOKa3aTesaeM U e€ cBoiicTBa. CTaHgapTHas 3aMuch YKCha.

Anrebpanyeckue BbIpaKeHHs

KBaapaTHbIN TpEXUIIEH; pa3IOKEHUE KBAJIPATHOTO TPEXWIEHA HA MHOKUTENH.

Anrebpanueckas 1pobb. OCHOBHOE CBOMCTBO anredpandeckoit 1poou. CrnokeHue, BBIUUTaHWEe, YMHOXKEHHUE, JIeJIeHNe alre0pandeckux Apooei.
ParmonanbHble BIpaskeHUs U UX IpeoOpa3oBaHue.

YpaBHEHMS U HEPABEHCTBA

KBanpatHoe ypaBHeHMe, (hopMyia KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera. PemieHue ypaBHeHU, CBOASIIUXCSA K JIMHEHHBIM U
kBazapaTHbIM. [IpocTeiiue n1poOHO-paloHaIbHbIE YpaBHEHUS.

['padmyeckass mHTEprpeTalvs YpaBHEHMH C JIByMsl NEPEMEHHBIMM M CHCTEM JIMHEHHBIX YpaBHEHHH C JAByMs INepeMeHHbIMHU. llpumepsl
pelIeHNs CUCTEM HEJTMHEHHBIX YPaBHEHUHN C IBYMS IEPEMEHHBIMH.

Pemenre TeKCTOBBIX 3a71a4 anreOpandecKuM CIIocoOOM.
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Hucnossle HEPABEHCTBA U UX cBoMcTBa. HepaBeHCTBO ¢ OAHON IepeMeHHON. PaBHOCUIIBHOCTh HEpAaBEHCTB. JIMHEHHbIE HEPABEHCTBA C OJJHON
nepeMeHHO. CUCTEMBI JINHEHHBIX HEPABEHCTB C OJJHOM NIEPEMEHHOI.

DyHKIMHU

[Tonsitue pynkmuu. O6IaCTh ONpeIeCHUS U MHOXKECTBO 3HaYeHUH (yHKIUHA. CiocoObl 3a1anus GyHKITUH.

I'padux dynkauu. UreHnue cBoicTB hyHKmH 1o e€ rpaduky. [Ipumepsl rpadukoB GyHKIIUN, OTPAXKAIOIIUX PeaIbHBIE TTPOIIECCHI.

OYHKIINH, OMUCHIBAIOLIUE MPSAMYIO U 00paTHYIO MPONOPIHOHATIbHbIE 3aBUCUMOCTH, UX TpadUKH.

®ynkuun Y =X2,/y=x3,y= X, y=1IxL

['paduueckoe pelieHre ypaBHEHHUH U CHUCTEM YpaBHEHHI.

9 ki1acc

Yucna v BIYKCICHUS

JlelicTBUTENBHBIC YHCTIA

PanmonanbHble 4YMcia, MppalMOHANBHBIE YHCIA, KOHEYHBIE W OECKOHEYHBIE JeCATUYHbIC ApoOU. MHOMKECTBO NEHCTBUTENBHBIX YHCEI;
JeHCTBUTENBHBIC YHCa KaKk OECKOHEUHbIE JeCITHUHbIe ApoOu. B3auMHO 0IHO3HAYHOE COOTBETCTBHE MEX]Yy MHOXKECTBOM JIEHCTBUTENIBHBIX YHCET U
KOOPJMHATHOU MPSIMOIA.

CpaBHeHUE 1eHCTBUTEIBHBIX YHCel, apu(pMETHUECKUE NeHCTBUS C NeHCTBUTENbHBIMU YHCIAMHU.

W3mepenus, npuOIMKeHHs, OLIEHKN

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUPA, JUTUTEILHOCTD IIPOLIECCOB B OKPYXKAIOLIEM MHpE.

[TpuOmmxkE€HHOE 3HAUEHNE BEIMYUHBI, TOUHOCTh NpuOImkeHus. Okpyrienue uncen. [Ipuknaka u oleHka pe3yabTaToB BHIYMCICHUH.

YpaBHEHHS 1 HEPABEHCTBA

YpaBHEHHUsI C OHON ITEPEMEHHON

JInuneitnoe ypaBHeHue. Penienue ypaBHEHUH, CBOIAIINXCS K JIUHEUHBIM.

KBanpatHoe ypaBHeHue. PemieHne ypaBHEHHH, CBOAAINMXCS K KBaJpaTHbIM. bukBanpaTHoe ypaBHeHue. lIpuMeps! pelieHus ypaBHEHHU
TPETbEN U YETBEPTOU CTEIEHEN Pa3I0KEHUEM Ha MHOKUTEIIH.

Pemenune npoOGHO-paIlOHaIBHBIX YpaBHEHHH. Pelienne TeKCTOBBIX 3a/1au anredpandeckuM MEeTO/I0M.

Cucremsl ypaBHEHUI

VYpaBHeHHE ¢ IByMsI IEpEMEHHBIMH U €ro rpaduk. Pemenune cuctem AByX JIMHEWHBIX ypaBHEHHU C ABYyMs NepeMeHHBIMU. Perienue cucrem
IBYX YpaBHEHHM, OJHO U3 KOTOPBIX JHMHEHHOEe, a Jpyroe — BTOpPOW cTeneHu. ['paduueckas HHTEpHpeTalus CHUCTEMbl YpaBHEHUH C ABYMS
IIEPEMEHHBIMHU.
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Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyeckKiuM CrocoOoM.

HepasencrBa

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Penienue nMHEHHBIX HEPABEHCTB C OJHOM NEepeMEeHHOW. PemieHue cucTeM JIMHEHMHBIX HEPABEHCTB C OJHOM mnepeMmeHHOH. KBaapaTHbie
HepaBeHCTBa. [ paduyeckas HHTEpPIIpETals HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

DyHKIUU

KBanparuunas ¢pynkius, e€ rpaduk u coiicta. [lapabona, koopAHMHATHI BEPUINHBI TApa0OIIbl, 0Cb CHMMETPHUH 1apadoibl.

I'padukn GyHKIMII:

y =kx, y =Kkx +b, y=§, y=x3,y=+x , y=|x| u ux croiicrsa.

YuciioBble OCIEN0BATEIBHOCTH

Omnpenenenne U cocoObl 3aJaHKsI YUCIOBBIX MOCTIEI0BATEIBHOCTEM

[ToHsiTHE YMCIIOBOM MOCIIEIOBATEILHOCTHU. 3aJaHIe [TOCIIEIOBATEIbHOCTU PEKYPPEHTHOM dhopMyIoil u popmynoit n-ro dieHa.

ApudmeTrndeckast U reOMETpUUYECKasi IPOrPeccCUuu

Apudmerndeckast ¥ reoMeTpuuecKkas nmporpeccur. @opmyIbl n-ro WwieHa apuhMETHICCKON B T€OMETPUICCKON TPOTPECCHI, CYMMBI TIEPBBIX N
YJICHOB.

N3o0paxkernne uneHOB apuMETHYECKOW W TEOMETPUUYECKOM TMPOTrpeccCHMil TOYKaMU Ha KOOPJAWHATHOM TUTOCKOCTU. JIMHEHHBIN W
AKCIIOHEHIMATBHBINA pocT. ClI0KHbBIE MPOIIEHTHI.

IINIAHUPYEMBIE NPEJIMETHBIE PE3YJIBTATBI OCBOEHHA KYPCA «AJITEBPA» (IO T'OAAM OBYUYEHMUS)

OcBoenne yueOHOro Kypca «AnreOpa» Ha ypOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHMs JOMKHO OOECHeurBaTh JOCTHXKCHHE CIETYIOIINX
MPEAMETHBIX 00pa30BaTENbHBIX PE3yIbTaTOB:

7 kaacc

Yucita ¥ BEIIUCICHUS

BrImonHATE, coueTast yCTHbIC M TUCbMEHHBIC TPUEMBI, apru(METUUECKHE IEUCTBUS C pallHOHATBLHBIMH YACIAMHU.

Haxonuth 3HaueHUs YUCIOBBIX BBIPAKECHHI; TPUMEHATh pa3HOOOpa3HbIE CIIOCOOBI M MPUEMBI BHIUUCICHUS 3HAYEHUN JPOOHBIX BBIPAKEHUH,
coJiep>KaInx 0OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.
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[lepexoauth OT OxHOW (OPMBI 3aMUCH YHCeN K JApYyroil (mpeoOpa3oBHIBATH JECATHYHYIO JIpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JECATUYHYIO, B YACTHOCTH B OECKOHEYHYIO IECATHUHYIO IpOOBb).

CpaBHMBATh U YIOPSIOUYMBAThH pAllMOHATEHBIC YUCIIA.

OKpyrasTh 4ncia.

BBINONHATE NPUKUAKY U OLEHKY pe3ysbTaTa BBIYMCIECHUH, OLICHKY 3HAUYEHUI YMCIIOBBIX BbIpaK€HUI. BBINONHATE AEHCTBUS CO CTENEHSAMH C
HaTypaJIbHBIMH [10Ka3aTENIIMU.

[TpuMeHATH NPU3HAKK JEITUMOCTH, Pa3jIoKEHUE Ha MHOXKUTEIIN HAaTYPaIbHbBIX YHCEIL.

Pemate mpakTHKO-OPUEHTHPOBAHHBIE 3aJ]aud, CBS3aHHBIE C OTHOIICHWEM BEJIMYHH, INPOMOPLIUOHATBHOCTBIO BEIWYHH, IPOIEHTAMHU;
MHTEPIPETHPOBATH PE3YNIbTATHl PEHICHUS 33134 ¢ yYETOM OrpaHHUYEHH, CBI3aHHBIX CO CBOMCTBAMHU PACCMATPHUBAEMBIX OOHEKTOB.

AnrebpanuecKue BRIPAKCHHS

Hcnonp30Bath anredpanvecKkyro TEPMHHOJIOTHIO M CHMBOJIUKY, IPUMEHSTH €€ B MPOLIECCE OCBOSHHSI YUeOHOTO MaTepuraia.

Haxonuts 3HaueHms1 OyKBEHHBIX BBHIPKEHUH MTPH 33JaHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHys LEI0Tr0 BEIPAKEHHUS B MHOIOWIEH NPUBEIEHHUEM OJOOHBIX CIaraeMbIX, PaCKpbITHEM CKOOOK.

BBINONHATE YMHOXKEHHME OJHOWIEHA HAa MHOIOWIEH M MHOIOWIEHa Ha MHOIOWIEH, NMPUMEHATh (GOpMyJbl KBajpaTa CyMMbl M KBajpaTa
Pa3HOCTH.

OcymiecTBIATh pa3aokKeHHe MHOTOUWIEHOB HA MHOKUTENHU C MIOMOIIbIO BEIHECEHHS 32 CKOOKH OOIIEro MHOXKMTEINS, TPYIITUPOBKY CIIaraeMblX,
npUMeHEeHHs (HOPMYIT COKPAEHHOTO YMHOXKCHUSI.

[TpumeHsTH TpeoOpa3zoBaHuss MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 33]1a4 U3 MAaTEMaTHKH, CMEKHBIX MPEIMETOB, 3 PEaIbHOW MPAKTHUKU.

Hcnonp30BaTh CBOICTBA cTENEHEH ¢ HaTypalbHBIMU MOKA3aTENIIMU JUIsl IPE0OPa30BaHUs BHIPAKEHUH.

YpaBHEHHS 1 HEPABEHCTBA

Pemate sMHEiHbIE ypaBHEHHMs C OJHOM IMEpeMEHHOM, NMPUMEHsAs MpaBUja MepexojJa OT HCXOJHOTO YpaBHEHUS K PABHOCHIBHOMY €MY.
ITpoBepsATs, SIBIISETCS M YUCIO0 KOPHEM YPaBHEHUS.

[TpumensTH rpaduyeckre METO/IbI PHU PELICHUN JIMHEHHBIX YPAaBHEHUN U X CUCTEM.

[TonGupath mpuMepsbI ap YUCe, ABISAIOIINXCS PEIICHUEM JIMHEHOTO YpaBHEHUS C ABYMS IEPEMEHHBIMU.

CTpouTh B KOOPIMHATHOW IJIOCKOCTH TpaMK JTMHEHHOTO YpaBHEHHS C JBYMs TEPEMEHHBIMU; TOJB3YSACh TPpadUKOM, MPHBOIAUTH MPUMEPHI
peleHHs YpaBHEHHS.

Pemrate cucTemMbl IByX JIMHEHHBIX YPAaBHEHHI C IBYMsI IEPEMEHHBIMH, B TOM YHCIIE TPAPHUECKH.
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CocTaBisATh U pelaTh JMHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX YpaBHEHHI 110 YCIOBHUIO 3a/lay, UHTEPIPETUPOBATh B COOTBETCTBUHU C
KOHTEKCTOM 33]a4M I10JIy4YEHHBIN pe3yJIbTar.

Koopaunate! u rpaduku. @yHkuun

N300pakaTb Ha KOOPIMHATHOM HpPSAMOM TOUYKH, COOTBETCTBYIOIIME 33JaHHBIM KOOpAMHATAM, JIydd, OTPE3KHM, MHTEPBAJbI; 3alUCHIBATh
YHCIIOBbIE IPOMEKYTKH Ha allre0pandyeckoM si3bIKe.

OTmeuaTh B KOOPJMHATHON IJIOCKOCTH TOYKHU IO 33JJaHHBIM KOOPJIUHATaM; CTPOUTh IpaduKu JIUHEHHbIX QyHKIMA. CTpouTh rpaguk GyHKIHUU
y=1[x|

OnwuceBaTh € MOMOIIBIO (DYHKIMI HM3BECTHBIE 3aBHCUMOCTH MEXAY BEJIWYMHAMHU: CKOPOCTh, BPEMS, PACCTOSHHE; II€HAa, KOJHYECTBO,
CTOMMOCTb; IPOU3BOAUTEIBHOCTD, BpeMsi, 00bEM paboTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumatp rpaduveckuil Croco0 MpencTaBIeHUS M aHAIW3a WHPOPMAIWHU; HM3BJIEKATh M HWHTEPIPETUPOBATh WHPOPMANHIO U3 TPadHUKOB
peanbHBIX MPOLIECCOB U 3aBUCUMOCTEN.

8 ki1ace

Yucna v BIYMCIECHUS

Hcnonb30BaTh HavyajgbHbIE MPEJCTABICHUS O MHOXKECTBE JACHCTBUTEIbHBIX UMCEN JJIsl CPAaBHEHUs, OKPYIJIEHUS W BBIYMCIEHUH; N300pakaTh
JNEHUCTBUTEIILHBIE YHACIIA TOUKAMU HAa KOOPAUHATHOMN MPSMOM.

[TpumeHsTh NOHSATHE apu(PMETUYECKOTO KBaJIPaTHOTO KOPHS; HaXOAWUTh KBaJpaTHbIE KOPHU, HCIOJb3Yys IPU HEOOXOJUMOCTH KaJbKYJATOD;
BBITNIOJHATH peoOpa3oBaHus BBIPAXKEHUN, COJEPKAIIMX KBaJIpaTHbIE KOPHU, UCIIOJIb3Ys CBOIICTBA KOPHEH.

Hcrnonb30Bath 3anMcu OOIBIITNX U MAJTBIX YUCEI C TIOMOIIBIO ACCATHYHBIX Ipo0Oei u crenenei uncia 10.

Anrebpanyeckue BbIpaKeHHs

[TpuMeHSATH MOHATHE CTENEHHU C IIETIBIM M0Ka3aTeNIeM, BBIIOIHATh TPeoOpa30BaHUs BBIPAKEHUN, COAECPIKAIIMX CTENEHHU C IIeIbIM I0Ka3aTeNIEM.

BBINONHATE TOXJIECTBEHHBIE NpPeoO0pa3oBaHMs pPALMOHAJBHBIX BBIPAKEHUH Ha OCHOBE MpaBWJl JEHCTBHM HaJ MHOTOWICHAMU H
anreOpandeckuMu APOOSIMH.

PackiagpiBaTh KBasipaTHBIN TPEXUIEH HA MHOKUTEIH.

[TpumensTh peoOpa3oBaHMsl BBIPAKEHUH JJIsl pELISHHS pa3IUYHbIX 3a/1a4 U3 MaTeMaTUKH, CMEXHBIX [TPEIMETOB, U3 peabHON MPAaKTUKH.

YpaBHEHHS 1 HEPABEHCTBA

Pemate nmHENHBIE, KBaJpaTHBIE YpPAaBHEHUS W palHOHAJIbHBIE YpPAaBHEHMS, CBOJAIIMECS K HUM, CHCTEMBI JIBYX YPAaBHEHUH C JABYMs
IIEPEMEHHBIMHU.
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[TpoBOIUTH MpOCTEHIINE WCCIEAOBAHUS YPAaBHEHUH M CHUCTEM YypaBHEHHMH, B TOM YHWCIE C TMPUMEHEHUEM TIpadUYecKUX MpeaCcTaBICHUN
(ycTaHaBiIMBaTh, UMEET JIM YPAaBHEHUE UM CUCTEMA YPAaBHEHUI PELIEHMS, €CIIM UMEET, TO CKOJIBKO, U TIp.).

[lepexoauth OT CIOBECHOM (OPMYIMPOBKH 3a1aud K €€ anreOpanyeckoid MOJENHM € TOMOIIBI0 COCTABICHUS YPABHEHUS WA CHUCTEMBI
YPaBHEHHH, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3ajau IIOJy4YEHHBIN PE3yJIbTaT.

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB [UIsl CPABHEHMS, OLICHKH; PEIIATh JIMHEHHBIC HEPABEHCTBA C OJHOW IIEPEMEHHON U UX CHCTEMBI;
JaBaTh IpaMUECKy0 WIIOCTPALMI0 MHOXKECTBA PEIIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUU

[ToHnMaTh ¥ KCTIONIB30BATh (PYHKIIMOHAIBHBIC TIOHATHS U SI3BIK (TEPMUHBI, CAMBOJIMYECKHE 0003HAYEHUS); ONPEIENATh 3HAaUeHHE (PYHKIIUHU 110
3HAYCHUIO apTyMEHTa; OTIPENENISATh CBOWCTBA (QYHKIUH 110 €€ TpaduKy.

Crpoutsb rpadmku 3JIeMEHTAapHBIX (GYHKIUH BUIA

y= S ,Y=%2,y=x3,y= +/x,y=|X|; onuCHBaTh CBOICTBA YNCIIOBOH (yHKIIHH MO & rpauKy.

9 ki1acc

Yucna v BIYMCIECHUS

CpaBHUBATh U YIOPSAI0YNBATH PAllMOHAIBHbBIE U HPPALIMOHAJIbHBIE YUCIIA.

Boinonusate apudmernyeckue NEHCTBUS ¢ pallMOHAIBHBIMHM YHCIIaMHU, COYETasi YCTHbIE U NMHUCbMEHHBbIE MPHUEMBI, BHIIOIHATh BBIYMCIECHUS C
MPPALMOHAIBHBIMHU YHCIIAMH.

Haxoauts 3Ha4eHUs cTeneHen ¢ NEeNbIMU ITOKA3aTEISIMU M KOPHEH; BBIYUCIIAT 3HAYEHHS YHCIIOBBIX BBIPAXKCHUH.

OKpyTJsITh NENCTBUTENIBHBIE YUCIIA, BBIOIHITH IPUKUIKY PE3YJIbTAaTa BEIUNCIEHUH, OLIEHKY YHACIIOBBIX BBIPAKEHUM.

YpaBHEHUS U HEPABEHCTBA

Pemrate nuHelHbIe U KBaJipaTHbIE YPAaBHEHMsI, ypaBHEHHUS, CBOJSIIUECS K HUM, TPOCTeHIINe IpOOHO-pallMOHaIbHBIE YPABHEHUS.

Pemars cuctemsl IByX JIMHEWHBIX YpaBHEHHUH € IByMs IIEPEMEHHBIMU M CUCTEMBI JIBYX YPAaBHEHHUH, B KOTOPBIX OAHO YPABHEHHE HE SABIIAETCS
JIMHEWHBIM.

Pemarp TekcTOBBIE 3aqaud anreOpanyecKuM CIIOCOOOM C TMOMOINBIO COCTaBJICHMS YPaBHEHHS WJIM CHCTEMBbI JIBYX YpaBHEHUH C JBYMs
IIEPEMEHHBIMHU.

[IpoBoauTh mpocTeliIne HCCIeI0BaHUS YpaBHEHWH W CHUCTEM YPAaBHEHMM, B TOM 4MCJIE C NMPUMEHEHHEM TrpapuuecKuX Mpe/ICTaBIeHUN
(ycranaBiIMBaTh, UMEET JIM YpaBHEHHE WM CUCTEMA YPABHEHUI peIlIeH s, €CJIi UMEET, TO CKOJIBKO, U TIp.).

Pemare nuHeliHble HEpaBeHCTBA, KBaJpaTHbIE HEPABEHCTBA; N300paXkaTh PELIeHHE HEPABEHCTB HA YMCIOBOM MPSIMOIi, 3alMChIBATh PEIIEHUE C
IIOMOILIbK0 CUMBOJIOB.
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Pemath cucTeMbl JTHHEWHBIX HEPABEHCTB, CUCTEMBl HEPABCHCTB, BKJIIOYAIOIIME KBAJAPATHOEC HEPABEHCTBO, M300pakaTh PEIICHHE CHUCTEMBI
HEPaBEHCTB HA YMCJIOBOU MPSAMOM, 3aMUCHIBATH PEHICHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonb3oBaTh HEPABEHCTBA MPU PEIICHUH PA3JIMYHBIX 3a/1a4.

DyHKIUU

Pacrio3naBath pyHKIIMM M3yd4eHHBIX BUIOB. [l0Ka3bIBaTh CXEMATHYECKU PACTIONOKEHUE HA KOOPAMHATHOM INIOCKOCTH TpaduKOB

byukuuii Buga: y =Kkx, y =kx + b,y :S

,y=ax2+bx+c,y=x3y=+x,y=[X|B3aBHCHMOCTH OT 3HauCHHII KOIQPHUIMECHTOB; ONMCHIBATE CBONCTBA (DYHKITHIA.

CrpouTth 1 1300paXkaTh CXEeMaTHUECKU Tpa(UKH KBaIPAaTUIHBIX

(GyHKINH, ONMCHIBATh CBOMCTBA KBAAPATHUHBIX (PYHKIHI 1O UX rpaduKaM.

Pacno3naBare kBagpaTHuHyo (QyHKIUIO 10 (opmyie, NPUBOAUTH NPUMEPHl KBAAPAaTHYHBIX (YHKIUNA W3 peajbHOH JKW3HHU, (U3UKH,
FE€OMETPUH.

Apudmernueckas 1 reoMeTpudecKas Iporpeccuu

PacrniozHaBaTh apup)MEeTHUYECKYIO U F€OMETPUUECKYIO IIPOTrPECCHH MIPU Pa3HbIX crloco0ax 3aJjaHus.

BBINONHATE BBIYMCICHUS C UCIIOIb30BaHUEM (OPMYII N-TO WieHa apu(PMeTHIECKO U TeOMETPUUYECKON IPOTpecCuii, CyMMBbI ITEPBBIX N YIECHOB.

N300pakaTh wieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TIOCKOCTH.

Pemats 3amaum, CBS3aHHBIE C YHUCIOBBIMHM IOCJIEJOBATEIBLHOCTAMU, B TOM 4YHCIIE 3a7aud M3 pealbHOM JKM3HU (C MCIOJIb30BAaHUEM
KaJIbKYJIATOPA, HU(PPOBBIX TEXHOJIOTHIN).

TEMATHYECKOE NJAHUPOBAHUE YUYEBHOI'O KYPCA «AJITEBPA» (IIO T'OJAM OBYYEHUA)

7 kaacc (He meHee 102 v)

Ha3Banue pa3nena
OcHoBHOE coaep:kaHue OcHOBHBIC BH/bI AeATEJIbHOCTH 00YYAOIIHUXCH
(TemMbl) (YMCJI0 YACOB)
Yucia u | [TousstTue pammonambHOoro 4Yuncaa. | CucTeMaTU3UPOBATHL M 000ramarh 3HAHUA 00 OOBIKHOBEHHBIX W
BbIYMCJICHUS. ApudmeTnueckue JecTBUS C | AGCATUYHBIX JIPOOSX.
PauunonanbHbie palMOHATBHBIMH  YHCJIAMH. CpaBHuBaTb M YNOPSJAOYUBATL JApPoOM, 1peoOpa3oBbIBasg IIpU
quca CpaBHeHue, YIIOPSIIOYUBaHUE | HEOOXOUMOCTH JIECSITUUHbIE napobu B OOBIKHOBEHHBIE,
(25 ) [pallMOHAJIbHBIX YHUCEII. OOBIKHOBEHHBIE B JIECATHUYHbIE, B YaCTHOCTH B OECKOHEYHYIO
CrenieHb c HaTypalbHBIM | J€CITUUYHYIO JPOOb.
IIOKA3aTEJIEM. IIpuMeHsITL  pa3HOOOpa3HbIe CcHOCO0bI M MNPHEMBI  BBIYMCJICHHS
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Pemenne OCHOBHBIX 3a7lady  Ha
JIpoOM, TIPOIIEHTHI W3 pea’lbHOU
OpPaKTUKH.
IIpn3Haku
pa3ioxeHus Ha
HaTypaJIbHbIX YUCEII.
Peanbubie 3aBucumoctu. Ilpsimas
u oOpaTHasi HPOIOPIITHOHATIBHOCTH

JACITHUMOCTH,
MHO>KUTEITH

3HAYEHHMIl JAPOOHBIX BBIPA’KeHUM, COACPKAIIUX OOBIKHOBEHHBIC U
JICCATUYHBIC JIPOOU: 3aMEHSATH NPU HEOOXOIAMMOCTH JNECATHYHYIO
JIpOoOb OOBIKHOBEHHOI U OOBIKHOBEHHYIO JAECATHYHOM, NPUBOJUTH
BbIpakeHHE K ¢opme, Haumbosiee YyAOOHOW it BBIYHUCIICHUM,
peoOpa30oBbIBaTh APOOHBIE BBIPAKEHHUSI HA YMHOKEHHUE U JEJICHUE
JICCATUYHBIX Apo0Oeit K AeHCTBUSIM C [EIBIMHA YHCIAMH.

IlpuBoauThe 4YHcCI0Bble W OyKBeHHbIe IIPUMEpPbI CTENEHU C
HaTypaJdbHBIM IIOKa3aTejieM, OOBSCHSAS 3HAYCHHUS OCHOBAHUS
CTENEHM U MOKa3aTessl CTEINeHU, HaXOAUTh 3Ha4YSHUs CTeleHel Buia
a" (a — ar0bo0€e pallMoOHAIBHOE YHCIIO, N — HATYypadbHOE YHCIIO).
IMoHuMaTh cMbICH 3aNIMCU OOJIBIINX YHUCET C IOMOIIBIO
JIECATUYHBIX JpoOei u creneHel uucia 10, npuMeHATH UX B
peaJbHBIX CUTYyaIUsIX.

IIpuMeHATH NPU3HAKU ACJIUMOCTH, PA3JI0KEHUSI HA MHOXXHUTEIHU
HaTypaJIbHbIX UHCEJI.

Pemarp 3ajaum Ha yacTH, IPOLEHTHI, IPONOPIIMH, HA HAXOXKIECHUE
poOu (IpolieHTa) OT BEJMYMHBI U BEJIWUYMHBI 110 €€ Apodu
(mporueHTy), ApoOu (IpoILeHTa), KOTOPBIA COCTaBIISIET OJIHA BEINUYMHA
or apyrou. IIpuBoauTh, pa3déuparb, OLNEHUBATH pPa3JIMYHbBIC
pelIeHus], 3alIMCH PELICHUN TEKCTOBBIX 3a/ad.

PacnodHaBarh M OOBSCHATH, ONUPAsICh Ha OIPEACIICHUSA, IPSIMO
OPOIIOPIIMOHATBHBIE U OOpaTHO MPONOPLHOHAIBHBIE 3aBUCHUMOCTH
MEXAY BEJIMYMHAMH; NMPHUBOJAUTH NPHUMEPHI dTUX 3aBUCHUMOCTEN U3
peasibHOTO MUPA, U3 IPYTrUX y4eOHBIX MPEIMETOB.

PemaTh npakTUKO-OpHEHTUPOBAHHBIE 3a7]a41 HA JpOOH, IPOLIEHTHI,
OpsIMYIO U OOpaTHYIO MPONOPHHOHAIBHOCTH, TPOHOPIINH

Auredpanyeckue
BBIPa’KeHUSA

(27 )

bykBeHHbIE BBIPAKCHUS.
Ilepemennsbie. Jlomyctumelie
3HAYCHUS IIEPEMEHHBIX.
DopMyIHI.

IIpeo6Gpa3zoBanue OYKBEHHBIX

BBIPpQYKEHUM, PaCKpbITHE CKOOOK U
MPUBEJICHNE MOJIOOHBIX CJIara€MbIX.

OBaagers anreOpanyeckoif TEPMHHOJIOTHMEH U  CHUMBOJIMKOM,
NPUMEHATH €€ B IIpOIlecCe OCBOSCHUS yUeOHOro MaTepuaJia.
HaxoaurTh 3HaueHUsT OYKBEHHBIX BBIPAXXEHUM NOpPHU 3aJaHHBIX
3Ha4YE€HUsIX OYKB; BBIIOJHATH BBIYHUCICHUS IO (pOpMYyJIaMm.
BbInosHATH 1peoOpa3zoBaHUsl I11€J0T0 BBIPAXKEHHUSI B MHOTOYJIEH
MpPUBEJIEHUEM ITOJOOHBIX CllIara€MbIX, PACKPBITHEM CKOOOK.
BbINOJIHATH YMHOXX€HHUE OJHOYWIEHAa HA MHOI'OYJIEH U MHOIOYJICHA
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CBoHCTBa CTEINEHU C HATYPAJIbHBIM
OKa3aTeJIEM.

Mmuorounensl. Ci1okeHue,
BbIUMTAHUE, YMHOXEHHUE
MHOTowieHOB. DopMyIibl
COKPAIEHHOI'O YMHO>XXECHUS.
PaznoxxeHne MHOTrO4JICHOB Ha
MHOXHUTEIIN

Ha MHOTOYICH, NPUMEHATH Q(OPMYIIbI
KBajpara pa3HOCTH.

OcyiecTBJIATh Pa3IOKEHUE MHOTOYWICHOB Ha MHOXHUTEIH ITYyTEM
BBIHECCHHS 32 CKOOKHU OOIIEro MHOMXHUTEJSI, IIPUMEHEHUST (POPMYITBI
pa3HOCTH KBaJApaToB, POPMYII COKPAIIEHHOTO YMHOKCHUSI.
IIpumeHaTsL 0OpeoOpa3oBaHUME MHOIOYICHOB JJIsI  PEHICHUS
pa3IHYHBIX 3a/lad W3 MAaTEeMaTHKH, CMEXHBIX IPEAMETOB, W3
peaJbHOM NPaKTHUKH.

3HAKOMHUTBCSl ¢ UCTOPUEH Pa3BUTHUSI MAaTEMaTUKU

KBaJapara CyYMMbI H

YpaBHeHus u | YpaBHEeHHE, npasuia | Pemiars JIMHEMHOE ypaBHEHHWE C OJHOW IIEPEMEHHOMN, NPUMEHSs
HepaBeHCTBa npeooOpa3zoBaHUsl YPpaBHEHUs, | IPaBHJIA IEPEX0/1a OT UCXOJHOTO YpPaBHEHMSI K PAaBHOCWIBHOMY €MY
(20 v) PaBHOCUJIBHOCTh YPaBHEHUM. 6omee mipoctoro Buaa. IIpoBepsaTh, ABISACTCS JIM KOHKPETHOE YHCIIO
JIuneiitHOe ypaBHEHHWE C OJHOM | KOPHEM ypPaBHEHMUSI.
nepeMeHHoOM, pemeHue auHerHbIX | [logdbupaTs npuMepbl Nap YHCEN, SBISIIOIIMXCS PELICHUEM
ypaBHeHuii. Pemenne 3agay  c | IMHEHWHOro YypaBHEHHs C JAByMs nepeMeHHbiMHA. CTpouTh B
NOMOILIBIO YPAaBHEHUM. KOOPJAWHATHOM MJIOCKOCTH I'padUK JIMHEHHOTO ypPaBHEHUSI C JIByMsI
JInHeliHOe ypaBHEHHUE C JABYyMs IIEpEMEHHBIMH; TIOJb3YysACh TIpaUKOM, NPHUBOAUTH HNPUMeEPHI
HNEepPEMEHHBIMU U €r0 rpaduk. peuIeHUs] ypaBHEHUS.
Cucrema IByX JIMHEMHBIX HaxoauTs pemieHue CHUCTEMBI ABYX JIMHEWHBIX YpPaBHEHUI C IBYyMs
YPaBHEHUH C AIBYMs IEPEMEHHBIMU. | IEPEMEHHBIMHU.
Pemenune cucreM ypaBHEHUNU CocTaBiasATh U pemiaTh YpaBHEHHUE WM CUCTEMY YPaBHEHUI 11O
CIIOCOOOM TIOJICTAaHOBKHU U YCJIOBHIO 3a1a4U, HHTEPIIPETUPOBATH B COOTBETCTBUU C
ciocoOOM CJIOKEHMUSI KOHTEKCTOM 3aJa4M MOJYYEHHBINH pe3yJIbTaT
Koopaunarsi u | Koopaunara touku Ha npssMoi. | U3o6paxkaTh Ha KOOPAMHATHON ONPSIMOM TOYKHU, COOTBETCTBYIOIINE
rpapuku. PyHkuum | Yucnosble NPOMEXYTKHU. | 3alaHHBIM KOOpAUHATaM, JIy4YH, OTPE3KHU, UHTEPBaAJIbI; 3aIlMCbIBATH
(24 u) Paccrosinne MEXy ABYMsI | UX Ha aJireOpanyecKkoM SsI3bIKe
TOYKAMU KOOPJAUHATHOU IIPSIMOM. OTrMeuyaTh B KOOPAMHATHON IIOCKOCTH TOYKM 110 3aJaHHBIM
IIpsamoyronbHast cUcTeMa | KoopJiuHaTaM; CTPOUTh TIpad@UKU HECIOXHBIX 3aBUCHUMOCTEH,
KOOpJAUHAT Ha IJIOCKOCTH. | 33JaHHBIX (OopMyJIaMHU, B TOM 4YHCJIE€ C IIOMOIIbIO IH(PPOBBIX
IIpumepsl rpadukoB, 3adaHHBIX | JJa0OpPATOPUM.
bopmynamu. YUrenue rpadukoB | [IpuMeHSTD, U3y4aThb NpenuMyI1lecTBa, UHTEePIpPEeTHPOBATH

peabHBIX 3aBUCUMOCTEM.

rpadpuyeckuii crmoco® mNpEACTaBJICHUS W aHalM3a pPa3HOOOpa3HOU
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IMTonsTne byHKIIHH.

dbyHskmm. CsolicTBa
Jlunerinast  GyHKIUS.
rpaduka JIMHEHHOU

I'padpuk byHrum y = | x|

byHKIMIA.
IToctpoenue
dbyHKINM.

YKU3HEHHONW MH(pOpMaIIUH.

OcBauBarh NOHATHE (QYHKIHH, OBJIAJIEBaTh (YHKIIMOHAIBHOMU
TEPMUHOJIOTHUEH.

Pacno3naBarh JimHelHyro GyHKuHO Y = kX + b, onucwiBars eé
CBOMCTBa B 3aBUCUMOCTH OT 3Ha4YeHUU ko3 dunmeHToB K u b.
Crtpouts rpapukm JuHEWHON QyHKUINH, GYHKIUN

y=Ixl.

Hcnoab3oBaTh HM(PpPOBLIE pecypcehl ISl IOCTPOSHUS

rpajpukoB ¢yHKUIMH U uU3ydeHUss uX cBoMcTtB. IlpuBoauts
IpUMEPHI JIMHEWHBIX 3aBHUCUMOCTEH B peEaJIbHBIX Hpoleccax U
SIBJICHUSIX

IToBTOpEHUE
ooo6menue (6 1)

IToBTOpEHNE OCHOBHBIX TIOHSATUU U

METOJIOB Kypca
0000I11IeHrEe 3HaHUI

Bpi0upars, NpPHMEHATH OLEHHBATH CIOCOOBI CPaBHEHUs YHUCEI,
BBIYMCIICHHH, Pe0Opa30BaHU BEIPAXKEHHUH, PEIICHUS YPaBHECHHUH.
OcymecTBIATH CaMOKOHTPOJIb BBINIOJIHAEMBIX  JI€MCTBUI u
CaMOIIPOBEPKY  pe3yJjbTara BBIYUCIICHUM, npeoOpa3oBaHUM,
nocrpoeHuii Pemars 3agaum U3 pEaJbHOM J>KU3HU, NPHMEHATH
MaTeMaTH4YeCKHe 3HAHUS ISl PELICHUs 3a1a4 U3 APYTUX IIPEIAMETOB.
Pemiath TekcTOBBIE 3aJa4d, CPaBHMBATh, BbIOMpPaTb CHOCOOBI
pelLIeHUs 3a1a4u

8 kiacc (ne menee 102 v)

HazBanue pasaena

(TeMbl) YMCJIO0 YACOB

OcHOBHOE coaep:xaHue

OcHOBHbIE BHM/bI JIeSITEJIbHOCTH oﬁyqalonmxcn
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Uuciaa U BLIYHUCJICHUS.
KBajgpaTHbie KOPHU
(15 u)

KBagpaTHbii KOpeHb U3 4YHCIA.
Ilousitue 00 UppalluOHAIBHOM|
qucie. Jlecstuunbie npuOIMKEHUs]
HUppalHOHATIBHBIX qUCell.
JlericTBUTEIBbHBIC qucia.
CpaBHEHUE JICUCTBUTEIBHBIX YHUCEI.
AprudMEeTHICCKHUH KBaJApaTHbIHI
KOPEHb.

YpaBHEHHUE BHJA x? = a. CsoiicTa
apu(HMETHIECCKUX KBaJIPATHBIX|
KopHeil. [IpeobGpa3zoBaHne YUCITIOBBIX
BBIPAYKCHUM, coaepIKamx

KBaAPaTHbIC KOPHHU

DopMyJITUPOBATH ONpeAeeHne KBaJIpaTHOTO u3
apru(PMETHIECKOTO KBAJIPAaTHOTO KOPHSI.

IIpuMeHATH OINEpalui0 W3BJICUYCHUS KBAaJIPATHOTO KOPHS W3 YHUCIIA,
HCIO0JIb3Ysl TP HEOOXOIMMOCTH KAJbKYJISATOP.

OueHUBATh KBajJpaTHBIE KOPHHU IIEJIBIMH YHUCIIAMU U JIECSITUYHBIMU
poOsTMU.

CpaBHUBATh M YNOPSA0YHBATH PAlMOHAIBHBIC W HPPAMOHAIBHBIC
qucCia, 3alUCaHHbIC C MOMOIIBIO KBaAPATHBIX KOPHEH.
MccaenoBaTh ypaBHEHHE X2 a, HaXOJIHUTh
npuGmKEHHBIE KOpHHU Tipu a > 0.

HUcciienoBaTh CBOWCTBA KBAJIPAaTHBIX KOPHEH, IPOBOJISI YHCJIOBBIC
HKCIIEPUMEHTHI C UCIIOJIb30BAHUEM KaJIbKYJIITOpa (KOMITbIOTEPA).
Jloka3piBaTh CBOWCTBA apu(PMETUUYCCKUX KBaJPATHBIX KOPHEH;
MPUMEHSITh UX JUISI TPeoOpa30BaHUST BHIPAKEHUINA.

BbINOJIHATH MPeodpa3oBaHMsl BbIPAKCHUM, COJIEPIKAIIUX KBaAPATHBIC
KOpHH. BeIpakaTh mepeMeHHBbIE U3 T€OMETPUYCCKUX U (PU3NUECKHUX|
dbopmy.

BbIuucasiTh 3HAYEHUs BBIPAXKEHHUH, COAEPKAIIMX KBaJIpaTHbIE KOPHH,
HCIOJIb3YsI IPU HEOOXOJUMOCTH KAJIBKYJIATOP.

KOpHA qucliia,

TOYHBIC H

HNcnoib30BaTh B Xoae pCUICHUA 3aga4 OJICMCHTAPHBIC
IMpPpCACTAaBJIICHUA, CBA3aHHBIC C HpI/I6J'II/DKéHHLIMI/I 3HAYCHUAMU
BCJIIMYMH.

3HAKOMUTBLCH C HCTOpI/Ieﬁ PasBUTHUA MATCMATUKHN
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Uuciaa U BLIYHCJICHUS.

CTerneHp C OEJIbIM ITOKa3aTCJICM.

(I)OpMyJII/IPOBaTb ornpeaeJIeHme CTCIICHU C LCJIbBIM ITOKAa3aTCJICM.

(5w

Crenenp ¢ nejasiMCTaHgapTHas 3aIlich YUca. IIpencraBiasiTh 3anUCh OOJIBIIMX U MAJIBIX YMCEI B CTAHIAPTHOM BHJIE.
MmoKa3artesjeM Pa3smepbl 00BEKTOB OKpy»KarouieroCpaBHMBATh 4YHCJa U BEJIMYMHBI, 3allUCAaHHBIE C HCHOJIB30BaHUEM
(7 ) Mupa (OT JIEMEHTAPHBIX crerieHn 10.
HacTUIl O KOCMHYECKHX OOBEKTOB),MCHOB30BaTh 3allMCh YHCEI B CTAaHAAPTHOM BHUJE JJIs BBIPAXKECHUS]
JIJINTEIIbHOCTH IIPOLIECCOB B pa3sMepoB OOBEKTOB, UIMTEIBHOCTH MPOIECCOB B OKPYXKAIOIIEM
OKpY>KaroleM MUpe. MHUDE.
CBolicTBa CTECIICHU c neabiM@PopMyIUpoBaTh,  3aNHMCHIBATH B CHMBOJIHYECKOMH popme wu
MOKa3aTeJIeM WITIOCTPMPOBATh NIPHMMepPaMH CBOMCTBA CTENIEHHU
C LECJIBIM IIOKA3aTEJIEM.
IIpuMeHATH cBOMCTBA CTENEHM JUIsI NPEeoOpa30OBaHUSI
BBIPDAXXCHUM, COACpXKAllMX CTEHEHUM C M[EJIbIM I10Ka3aTeleM.
BbINOJIHATL JEHCTBHSI C 4YHCJIAMH, 3alMCaHHBIMM B CTaHJIApTHOM
BUJe (YMHOXXEHHE, JICJICHUE, BO3BEJICHUE
B CTEIICHbD)
AJredpanyeckue KBanpaTHbiii TpéxwicH.Pacno3HaBaTh KBaJApaTHBIN TPEXYJICH, yCTaHaBJINUBATh
BBIPAXKCHUSA. PaznoxxeHue KBaJIPATHOTI'OBO3MOKHOCTb €I0 Pa3JIOKEHUSI HA MHO>XHUTEIIH.
KBaaparHbiii TpéxwieH [TpEXYIEHaHa MHOXUTEIN PackiaaasiBarhb Ha  MHOXKUTEJIH KBaJpaTHBIK  TPEXWIEH (¢

HCOTPpHULIATCIIbBHBIM JUCKPUMHWHAHTOM

AJredOpanyeckue
BbIPAKEHU .
Asredpanyeckasi Apodb
(15 uv)

AnreOpanueckas pOOBk.
JlormycTMble 3HaYCHUS TIEPEMEHHBIX,
BXOISITITAX B anrebpanyeckue
BbIpakeHUss. OCHOBHOE CBOWMCTBO
anreOpandeckoit 1poou. CokpaleHue,
npo0eii.

CroxeHue, BBIYUTAHUE, YMHOXXEHHE
W JeJICHUE aJreOpandecKkux IpoOei.
[IpeoOpa3zoBanue BBIpaKECHUH,
coJiep Kalx ajaredopandecKkue apoon

3anucbiBaTh anreOpanyueckue BblpakeHus. HaxoaumrTb o06JacTh
ONpEJICJICHUs] PALMOHAJIBHOI'O BBIPAKEHUSI. BBINMOJIHATH YHCIOBBIE
[MOJICTAHOBKM W BBIYMCJIATH 3Hau€HUE JpoOH, B TOM YHCIE C
[MIOMOINBIO KaJIbKyJIsiTOpa. DOpPMYJHMPOBATH OCHOBHOE CBOMCTBO
anreOpandyeckoid poOM U NPHMMEHATH €ro uisd IpeoOpa3zoBaHUsA
npoGeii. BpINOJIHATHL AelcTBHS C  ajlredpanyeckumu JApOoOsiMU.
I[IpumensTe npeoOpa3oBaHUsl BBIPAXKEHUNW JUIA pELISHUs 3ajad.
Boipaxarh nepemMeHHble U3 Gopmyn (pusnyeckux, reoOMeTpUUECKUX,
OMHCHIBAIOIINX OBITOBBIE CUTYAIIUH)

'YpaBHeHUs
U HepaBeHCTBA.
KBaapaTHbie ypaBHeHHsI

Ksangparnoe ypaBHenune. Henomnoe
KBaJgpaTHOe ypaBHeHue. Dopmyna
KOpHEWl  KBaJpaTHOTO ypaBHEHMUsI.

Pacno3HaBaTh KBaJIpaTHbIE YPaBHEHUS.
3anucbiBaTh (GopMyJly KOpHEH KBaJpaTHOTO YpPaBHEHHUS; pellaTh
KBaJpaTHbIe YPABHEHUsI — IOJIHBIE U HEMOJIHBIE.
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(15 u)

Teopema Buera.

Penienue ypaBHEHMI, CBOASIIMXCS K
KBagpaTHbIM. [IpocTeiimue apoOHOA
palMoHaIbHbIC YPAaBHEHUSI.
Pemenne  TeKCTOBBIX  3aaad
MOMOIIBIO KBAaJAPAaTHBIX YPaBHEHUN

C

IlpoBoauTHL NpoCTEINEe UCCAEe0BAHMA KBAJPAaTHBIX YPABHECHUM.
Pemiars ypaBHeHMsI, CBOJSIIHMECS K KBaJpaTHbIM, C [OMOIIBIO
nmpeoOpa3oBaHUN U 3aMEHOM MEPEMEHHOM.
HabGuaropgare HW  aHAIM3UPOBATB  CBA3b
Kod(puIeHTaMu KBaJIpaTHOT'O YpaBHEHHUS.
dopmyaupoBaTh TeopemMy Buera, a Takke oOpaTHYIO Teopemy,
[IPUMEHSITh 3TH TEOPEMbI ISl pelieHus 3a7ad. PemaTb TeKCTOBBbIE
3a/jaud  aIreOpandeckuM CHoCcOOOM: TIEPEXOJUTh OT CJIOBECHOM
(bopMynupOBKH YCIIOBUS 3aJadyud K alreOpamdecKod MOJIeNIu ITyTEM|
COCTaBJIEHHUSI yYpaBHEHHUS; pellaTh COCTAaBJICHHOE YypPaBHEHME;
WHTEPOPETUPOBATH PE3yIbTaT.

3HAKOMHUTBCS C HCTOPUEH Pa3BUTHUS AITreOpbl

MEXKIY KOpPHAMH W

HepaBencrBa (12 u)

HepaBeHCTBO ¢ OQHOW NEPEMEHHOM.
JInHeliHble HEpaBEHCTBA C OJHOY
NEepEMEHHOM U UX pelenue.

'YpaBHeHust JIuneitHoe ypaBHeHHEe ¢ JaByMsiPacnmo3HaBaTh JIMHEHHbBIC YPABHEHUS C ABYMsI IEPEMEHHBIMMU.

1 HepaBeHcTBAa. CucTeMbIIIEPEMEHHBIMU, ero rpadguk,/CTpouTh rpadku TUHEHHBIX YPAaBHEHUI, B TOM YHCIIE

YPaBHEHHI pUMEPBI PCIICHUS] YPABHEHUU BHCIOJb3YyHA HH(PPOBbIE PeCypChl.

(13 v) [EJIbIX YHCIIaX. Pasziyvuyare mapajuleIbHBIE M I[IEPECEKAIOLIHECS NpsAMBIE [0 HX
Pemenne cucremM JOByX JIMHEWHBIXYPaBHEHUSAM.
YpaBHEHHUN C JAByMs nepeMeHHbIMU.Pemiarbe cuUCTEMBl JABYX JIMHEWHBIX ypaBHEHHMM C  JByMs
IIprumepsl pelieHus CHUCTEM[IIEPEMEHHBIMU ITOJACTAHOBKOU U CJIIOKEHHUEM.
HEJIMHEWHBIX YypaBHEeHUH ¢ aAByMsPelmnarb npocTellime CUCTEMBI, B KOTOPBIX OJHO M3 YPaBHEHHUU HE
[IEPEMEHHBIMU. SIBJISIETCS. JINHECHHBIM.
I'padpuueckas uHTepnperauvsgllpuBoauTrs rpaQu4ecKky0 HMHTEPHPETANUI0 pPEIICHUS YPaBHEHUS C
YPaBHEHUsA C ABYMsI IIEPEMEHHBIMU HUABYMs IEPEMEHHBIMU U CUCTEM YPAaBHEHUI C ABYMs IIEPEMEHHBIMU.
CHUCTEM YpPaBHEHUU C ABymsiPeliaTh TeKCTOBbBIE 3aa4l AJITreOpandyecKuM CIiocooom
[IEPEMEHHBIMU.
Penrenue TEKCTOBBIX 3aa4 C
IIOMOLIBIO CUCTEM YPaBHEHUU

YpaBHeHUs HucnoBele HepaBeHCTBA H  UXPOpMYJHMPOBATH CBOMCTBA YHCJIOBBIX HEPABEHCTB, WILUIIOCTPUPOBATH|

1 HEPaBEeHCTBA. CBOMCTBA. MX HA KOOPJAMHATHOU NPSAMOMN, JOKA3BIBATH AIT€OpanvyecKH.

IlpuMeHATH CBOICTBA HEPABEHCTB B XO€ PEIICHUS 3a1a4.
Pemiath JIMHEIHHBIE HEpPAaBEHCTBA C OJHOW MEPEMEHHOM, N300pakaTh
[pellIeHrEe HEPABEHCTBA HA YMCJIOBOW MPSIMOM.
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CucrtemMbl JIMHEHWHBIX HEPABEHCTB C
OJHOU MEPEMEHHOU U UX PELICHUE.
300pakeHrue penieHus JUHEHHOTO)
HEpaBEeHCTBA W UX CHCTEM Ha
YUCIIOBOU MPSIMOU

Pemiath cucTeMbl JMHEWHBIX HEPABEHCTB, HM300pa)kaTh pEIICHUE
CHCTEMbI HEPABEHCTB Ha YMUCJIOBOM IIPSIMON

DYHKIIUU. I[Mousitue yHKIINH. O6macte  |[Mcnmosib30BaTh (GYHKIIMOHAJIBHYIO TEPMHUHOJIOTHIO M
OcHOBHbIE OIIpEeAEIICHUA U MHO>XXECTBOCUMBOJIMKY.
MOHSITHS 3HA4YCHUN bysKIIN. CnocoOsIBeruncasaTh 3HaveHust QyHKIMI, 3a1aHHBIX (hOpMYyIaMu
(5 4) BamaHusl (PyHKIIUHN. (mpu HEOOXOJIUMOCTH HCIIOJIL30BaTh KaJbKYJSITOP); COCTABJISATH,
I'paduk GyHKOUH. CpoiicTBa (Ta0Jauubl 3HAYEHUH (DYHKIIHAH.
(¢dyHKIIMHU, UX OTOOpa’keHHe Ha CTpouTh N0 TOUKAM rpapuku QyHKIIHUHA.
rpaduke OnuceiBaTh CcBoOicTBAa (yHKIMM Ha OCHOBe €€ rpaduaecKkoro
[MpeICTaBICHUS.
Hcnosab30BaTh GYHKIIMOHATBHYIO TEPMUHOJIOTHIO M
CHMMBOJINKY.
HUccienoBaTh IpuMepsl TPaprKOB, OTPAKAIOIINX PeaJIbHBIC MPOIECCH]
u sBiaeHus. [lpuBoaAuMTH NpUMepPbI TMPOIIECCOB U SIBICHUH C
3aJaHHBIMH CBOHMCTBaMH.
Ncnosib30BaTh KOMNBIOTEPHBIE MPOrPpaMMbl IS TIO-
cTpoeHUs rpa@uKkoB QPYHKIIMI U U3YUYEHUSI UX CBOWCTB
DYHKIUH. UteHnue u noctpoeHue rpadukoB Haxoauts ¢ nomMoiubio rpaguka GyHKINU 3HAYCHUE O~
duciaoBbie byuknuii. [Ipumepsr rpadpukoB HOW M3 paccMaTpPUBAEMbIX BEJIWYUH MO 3HAYEHUIO JIPY-TOM.
pyHKnun (yHKIIMN, OoTpakarollluxX peaibHbIeB HECIOXHBIX CIydasX BbIpakaThb (OpPMYJIO 3aBHCHMOCTb MEXTY|
(9 q) IIPOIICCCHI. BEIIMYUHAMUA.

DyHKIINNU, OINUCHIBAIOIIHNE MPSIMYIO
U OOpaTHYIO HOPOIOPHHOHAIBHBIE
3aBHCHMOCTH, UX rpaguxu.
I'unepOona. I'padpuk pyHKUIUU Y =
X2, OyHKIUU Y = X%,y = x5,

Y= X, Y =|x|; Tpaduueckoe perecHne
YPaBHEHUM U CUCTEM yPABHEHUN

OnucbiBaTh XapaKTep M3MCHCHUA OHOUW BEJIUYUHBI B

3aBUCUMOCTU OT U3MEHEHUs APYTOM.

Pacno3naBarb  BuAbl  u3ydaemblx  ¢QyHkuuii. Iloka3biBaTh
cXeMaTH4YeCKH II0JIOKEHHE Ha KOOPJIMHATHOW IUIOCKOCTH TIpadUKOB
byskuit Buga: y = X2, y = x5,

y= X,Y=|x|.

Hcnosb30BaTh  (PYHKIHOHAJIBHO-TPapHUUYECKHUE NpeACTABJICHUA I

CIICHUMI U UCCIICAOBAaHUA ypaBHeHI/Iﬁ HNCHUCTEM ypaBHCHHﬁ.
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I[IpumeHsaTH HHM(PPOBBIE pecypcChl sl TIOCTPOCHUS rpaPpUKOB PyHKIIUI

IloBTOpPEHME U
0000eHue (6 1)

IToBTOpEeHHE OCHOBHBIX MOHSITHH U
METONOB KypcOoB 7/ W 8 KIIacCOB,
00o01IeHNe 3HAHUI

BbiOuMparb, NPUMEHSITh, OIEHHUBATH CHOCOOBLI CPaBHEHUs YMCEI,
BBIUMCIICHUH, TPeOOpa30BaHUM BhIpAKCHUM, PEIICHUST YPaBHESHUM.

OcymecTBJIATH CaAMOKOHTPOJIb BBIIIOJIHAEMBIX JIeUCTBUN Y
CaMOIIPOBEPKY pe3yabrara BBIYHCIICHUH, npeoOpa3oBaHUM,
[IOCTPOCHUM.

Pemiath 3agaum M3 peajibHOH KHU3HM, NMPHUMEHATH MaTeMaTUYECKHUE
3HAHUS JIJI PEIICHUS 3a7a4 U3 APYTUX MPEIAMETOB.

Pemiath TekcTOBBIE 3a/la4d, CpPaBHUBATh, BbIOHPATH CHOCOObI
pelIeHus 3a1a9u

9 kaacc (He menee 102 y)

Ha3panue pa3jgena
(TemMbl) YMCJIO0 YaCOB

OcHoBHOeE coep:KaHue

OcHOBHBIE BH/bI 1eATEJbHOCTH 00Y4YAKIIHUXCS

Yucaa u
BBIYHCJIEHHSI.
JlelicTBATEJbHBIC
ymucaa

CR

PanmonannHbBIE gucia,
HUppanuoOHaIbLHbBIE qucia,
KOHEYHBIEC U

OCCKOHEYHBIE NECATHYHBIC IpOOu.
MHuokecTBO HOEeHUCTBUTEIIbHBIX
Yucell;, JeUCTBUTCIbHEBIC

qHcia KaK OECKOHEYHEIE
IECSITUYHbBIE Ipoou. Bzaumnbo
OJHO3HAYHOE COOTBETCTBUE MEXK/IY
MHOKECTBO JIE€HCTBUTEIbHBIX YHUCEIT

1 MHOKECTBOM TOYEK
KOOpJAUHATHOW HNPSIMOMU.
CpaBHeHue JIEHCTBUTEIIBHBIX

quces, apupMeTHISeCKHuEe N1SHCTBUM
C JICUCTBUTEIBbHBIMHU YHMCIIAMU.

I[Ipubnumxénnoe 3HAUYEHUE
BEJIMYUHBI, TOYHOCTbH

PaszBuBarh npeacraBjeHUsl O UMCIAX: OT MHOYKECTBA HATypaJIbHbBIX
9HCEJI 10 MHOXKECTBA ACHUCTBUTEIIHLHBIX

quCcel.

O3HaAKOMUTbCHA c BO3MOKHOCTBIO OpEeaCTABICHUSA
JICUCTBUTEIBHOIO 4YHCJIa KaK OECKOHEYHOW MeCITUYHOU apooH,
NPUMEHATHb  JECATUYHBIC TMPUOJIKECHHUS  pAallMOHAJIBHBIX U
UppaLMOHAJIBHBIX YHCEIL.

N3o0paxkaTs AeWCTBUTEIBHBICE YHUCIAa TOYKAMU KOOPAUHATHOU
IPsIMOU.

3anucbiBaTh, CPABHUBATHL W YHNOPSAAOYMBATH JICHCTBUTEIIbHBIC
qucia.

BbInmoaHsATHL, co4deTass yCTHbIE W  HOHUCBMEHHBIE  TMPUEMBI,
apupmerndyeckue  AeMCTBUSA C  palMOHAJIBHBIMHA  YHUCJIAMU;
HAXOAMThb 3HAYECHUSI CTENEHEN C LIECIbIMHU MMOKA3aTEIsIMU U KOPHEMH;
BbIYMCJATH 3HAYECHUS YUCIIOBBIX BBIPAKECHUU.

IMonyuuTs npeacraBjeHue O 3HAYUMOCTH JIEUCTBUTEIILHBIX UHUCEI B
MPaKTUYECKON NEATEIBHOCTU YEJIOBEKA.
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OPpUOITH>KECHUSI.
Oxkpyrienue uucednl. [lpukuaka u
OIIEHKa PEe3yJIbTaTOB

AHAIM3MPOBATh U [JeJaTh BBIBOAbI O TOYHOCTU MPUOIMIKEHUSA
JEUCTBUTEIIBHOI'O YK CJIA [IPU PELICHUHN 3a/1a4.

OKpyriasiTe JCHCTBUTEIIBHBIC YMCJIA, BbINOJHATH
pe3yJibTaTa BBIYMCICHUN, OEHKY 3HAYEHUN YHUCJIOBBIX BBIPAXKCHUMU.

NPUKUIAKY

BbIUYHCJICHUM
3HAKOMUTBHCH € UCTOPHUEN pa3BUTHUS MaTEeMAaTHUKH

YpasHenust JIunennoe ypaBHeHue. Pemenue | OcBauBarh, 3aI0MMHATh M NPUMEHATH rpaduyecKue
U HepaBeHCTBA. YpPaBHEHUH, CBOIAIINXCSA K | METOABbI IPU PEIICHUHN YPAaBHECHNUI, HEPABEHCTB U UX CUCTEM.
YpaBuenust JIMHEUHBIM. PacniozHaBaTth 11€JbI€ U JIPOOHBIC YPAaBHCHUSI.
¢ oHOM Ksagparnoe ypaBHeHue. Pemenune | Pemiare JMHeliHble M KBaJpaTHbIe YPaBHEHHsl, YPaBHCHMS,
nepeMeHHOU YPaBHEHUU, CBOJAILIUXCA K | CBOASIIIMEC K HHM, IIpOCTEHIINE ApOOHO-palMOHaJIbHbIC
(14 a) KBaJApPaTHBIM. bukBanpartHbie | ypaBHEHUS.

YpaBHEHUSI. IIpensiaraTe BO3MOKHBIE CIIOCOOBI PELICHUSI TEKCTOBBIX

IIpuMepsl penieHus YypaBHEHHUH | 3a1a4, OOCYKJAaTh HMX M pemiarb TEKCTOBBIE 3aJaud pPa3HbIMU

TpeTheld U 4YeTBEPTON CTeNneHel | cmocodamu.

Pa3IoKCHUEM Ha MHOKUTCIIH. 3HAKOMHUTBHCH € UCTOPHUEN pa3BUTUS MaTEMAaTUKHU

Pemrenne npoOHO-pariMoHaIbHBIX

YPaBHEHUU.

Penrenue TeKCTOBBIX 3aj1a4u

anreOpan4yecKuM METOJIOM
YpaBHeHus JInneitHoe ypaBHeHHe ¢ JaByMsa | OcBamBaTh M NPHUMEHATb IPUEMBI PELIEHUS CUCTEMBI IBYX
U HepaBeHCTBA. HEepPEMEHHBIMHU U €ro rpaduxk. JIMHEWHBIX ypaBHEHHUH C JABYMsI NEPEMEHHBIMU U CUCTEMBI JBYX
Cucrembl Cucrema JBYX JIMHEWHBIX | yPABHEHUN, B KOTOPBIX OJIHO YPaBHEHME HE SIBJISIETCS JIUHEHHBIM.
YPaBHEeHHUil ypaBHEHUH ¢ AByMsl nepemeHHbIMU | Ucnosb3oBaTh QyHKIIMOHAJIBHO-TpAaUUECKU  MPEJACTaBICHUS  JUIS
(14 g) n e€ peuieHue. PemeHne cucCTEM | pellIeHUs U MCCIeJ0BAHUA YPABHECHUU U CUCTEM.

ABYX YpPaBHEHUM, OHO u3
KOTOPBIX JIMHEWHOE, a Jpyroe —
BTOPOU CTEIECHHU.
I'padnueckassmHTEepIpEeTALIUS
CHUCTEMBl ypaBHCHHUH C  JBYyMs
MepEeMEHHBIMHU Pemenue
TEKCTOBBIX 3aJad ajaredOpamdyecKum
crnocoooM

AHaJu3MpoBaTh TEeKCThI 3aJa4, pemiatb UX aJreOpandyecKum
CIIOCOOOM: MepexoAMTh OT CJIOBECHOW (OPMYIHPOBKHU YCIIOBUS
3aJa4d K ainrebpandeckod MoJiejiM ITyTEM COCTaBJIECHHUSI CHUCTEMBI
YpaBHEHUI; pemiaTh  COCTABJIEHHYIO CHUCTEMY  ypPaBHEHUM;
HHTEePNpeTHPOBATH PE3yJIbTAT.

3HAaKOMHUTBCS ¢ HCTOPUEH pa3BUTHUSI MaTEMaTUKH
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YpaBHeHust
" HepaBeHCTBA.
Hepagenctna (16 u)

YuciaoBbeIe
CBOIICTBA.
JIuneiiHble HEpaBEeHCTBA C OJHOU
IIEPEMEHHON U UX PELICHUE.
CucremMbl JMHEWHBIX HEPABEHCTB C
OJHOUW NEPEMEHHOU U UX PEIICHUE.
KBagpaTnsie HepaBeHCTBa U HUX
peuieHue.

I'papuueckas UHTEpIIpEeTaIs
HEPABEHCTB U CUCTEM HEPABEHCTB C
JIByMsI TIEPEMEHHBIMU

HEpaBCHCTBaA " Hx

Yurath, 3aNHCHIBATH, NOHMMATh, HHTEPIPETHPOBAThL HEPABCHCTBA,
HUCIIONB30BAaTh  CHMBOJIMKY W TEPMHHOJIOTHIO.  BBINOJIHATH
peoOpa3oBaHUsl HEPABEHCTB, MCIHOJbB30BaTh JJIs1 IIpeoOpa3oBaHUs
CBOMCTBA 4YHCJIOBBIX HEpaBeHCTB. Pacno3HaBaTh JIMHEHHBIE U
KBaJIpaTHbIE HEpaBeHCTBAa. Pemiare JHMHEHHBIE HEPaBEHCTBA,
CHUCTEMBI JINHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPaBEHCTB,
BKJIIOHAIOIMX KBAaApaTHOE HEPABEHCTBO, U pEIIaTh UX; 00CYKAATH
OJIy4E€HHBIC PELICHUSI.

HN300paxxaTh pelIeHHE HEPABEHCTBA U CHUCTEMbl HEPAaBEHCTB Ha
YHCJIOBOU NPSIMOM, 3alIMCHIBATH PEILICHUE C IIOMOIIBIO CUMBOJIOB.
Pemiats KBaJpaTHbICE HEPABEHCTBA, UCIIOJIb3Yys TIpaduueckue
NpEaCTaBICHUS.

OcBanBaTh U NPUMEHATH HEPABEHCTBA IPU PELICHUN Pa3JIMYHBIX
33J1a4, B TOM YHUCJI€ NPAKTUKO-OPUEHTUPOBAHHBIX

®yukuuu (16 u)

KBagpatuunas pynxnums,
ec rpacguk u
cBoiictBa. IlapabGoisa, koOpaAMHATEHI
BEPIIUHBI napa0oJibl, OoCh
CUMMETPUH napaOoJIbl.
CrerneHHsble pynK1IIMNI c

HaTypaJIbHBIMU MOKa3aTeJIsIMU 2 U
3,ux rpaUKH U CBOWMCTBA.

WLJIIOCTPUPOBATH
Ha KOOpPAWHATHOMH

PacnosnaBarh BHUABI H3yYacMbIX (QYHKIIUIL;

CXeMaTHYEeCKH, OOBSICHATH PACIIOJIOKCHUE
. - — _k _

IUIOCKOCTH TrpadukoB GyHKIMH Buaa:y = kX, y = kx + b, y =y =

ax?, y = ax®,

X

Yy =VX, ¥ = [x | B 3aBHCHMOCTH OT 3HAYCHMH KOO((PULHECHTOB;

OIMCHIBATh UX CBOMCTBA.

I'padukn GyHKmii: y = Kkx, Pacno3zHaBaTh KBagpaTUUHYIO (1)yHKI_II/IIOvHO dbopmyne. l'{pmaozme
_ kK o, NpUuMepbl KBAJIPaTUUHBIX 3aBUCUMOCTEH W3 peajbHOU >KU3HH,
y=k<+b y=x>,y=ax, (pu3ukm, reomeTpun.
X 3 BeisgBisATE B 0000maTh OCOOEHHOCTH TpaduKa KBaAPATHUIHOU
y=axsy = Xy=ixl dyHKIMKA y = ax? + bx + c.
Ctpouth u M300paxkaTh cXeMaTH4YeCKM Trpaduku KBaJIpaTUIHBIX
byHKIuMii, 3a1aHHBIX GopMyIaMu Buaa y = ax?,y = ax®> + Q, y =
a(x + p)?, y = ax? + bx + c.
AHAJIU3MPOBATH U NPUMEHATH CBOMCTBA M3YyYEHHBIX (YHKIIUHU IS
HUX TIOCTPOEHMUS, B TOM YHCJIE C TIOMOUIBIO IU(PPOBBIX PECYPCOB
Yucnossble ITonsitne qyuciaoBoil | OcBauBaTh M NPHUMEHSATh WHJIEKCHbIe O00O3HA4YCHUs, CTPOMTH
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N0CJIeA0BATEJIBbHOCTH | ITIOCJIEA0BATEIIBHOCTH. pedeBble BBICKAa3bIBaHUSA C  HCIOJIB30BAHMEM TEPMMHOJIOTHH,
(15 u) 3ananue NOCJIEN0BATEIBHOCTH | CBSI3aHHOMU C IIOHSITUEM I1OCJIEAOBATEIILHOCTH.
PEKYypPPEHTHON dbopmynoit U | AHAIU3UpoOBaTh (GopMyJsly N-ro UiI€Ha IOCJIEI0BATEIBHOCTH WIIN
dbopmyIioii N-To uJeHa. PEKYPPEHTHYIO dbopmymny " BBIYUCJIATH YJIEHBI
Apudmernueckas U | HOCIeN0BAaTEIbHOCTEH, 3aJaHHBIX dTUMHU (POPMYJIaMHU.
reoMeTpuyecKas IPOrpeCCUHU. | YCTAaHABIMBATD 32aKOHOMEPHOCTH B IIOCTPOCHUU
DopmyJibl n-ro 4JIeHA | IIOCIEJOBATEIILHOCTH, €CJIM BBIIIMCAHBbl II€PBBIE HECKOJBKO €€
apupMeTHIECKON U | YJICHOB.
reOMETPUUECKOU nporpeccuii, | PacnoznaBare apupMeTHUECKyl0 U I'€OMETPUUECKYIO IIPOrpECCUH
CYMMBI IIEPBBIX N YJICHOB. IpU pa3HbIX criocodax 3aJlaHusl.
HN3o6paxxenue uieHoB | Pemiarb 3ajgauu ¢ ucnojb3oBaHWEeM (opmMyna  N-ro  uyjieHa
apudmerndeckoi 1 | apu(PMEeTUIECKON U T€OMETPHUIECKON IPOrPECCUi, CYMMBI TEPBBIX
reOMETPUUYECKOU IIPOTPECCUH | N YJIIEHOB.
TOYKAMHU Ha koopauHaTtHOU | M300pakaTh 4JICHBI IIOCJIEAOBATEIIBHOCTH  TOYKaMM Ha
IIJIOCKOCTH. KOOPJAWHATHOU IJIOCKOCTH.
JIMHeNHBII U 3KCIIOHEHUHAJIBHBIN | PaccmarpuBaTh npuMepbl INPOLECCOB M SBJIEHHN U3 peaJlbHOU
pocT. J)KU3HHU, WUIIOCTPUPYIOIIME HU3MEHEHHe B  apudMeTHUecKou
CioXHbI€ TPOLICHTHI Oporpeccu, B TIE€OMETPUUYECKONl IIporpeccuu; u3o0pakaTh
COOTBETCTBYIOIINE 3aBUCUMOCTH I'pa)UueCcKH.
Pemiatnb 3a1a4M, CBsI3aHHBIC C 4YHCJIOBBIMU
IOCJIEI0BATENBHOCTSIMHM, B TOM 4YHCJIE 3aJa4ud U3 PEAJIbHOU KU3HU
C HMCHOJIb30BAHUEM IUQPPOBBIX TEXHOJIOTUN (3JIEKTPOHHBIX TaOIUIL,
rpagpuyeckoro KajJbKyJIsITOpa M T.II.).
Pemiars 3aa4n Ha CIIOKHBIE NPOLEHTHI, B TOM YMCJIE 3aJla4d U3
peanbHOMN NPaKTUKH (C UCTIOJIB30BAHHUEM KaJIbKYJISITOPA).
3HAKOMHUTBLCH C MCTOPHUEN PA3BUTHS MAaTEMATHUKHU
IToBTOpEHUE, Yucaa u BbIYHCIeHUA (3anuch, | OnepupoBaTbh NMOHATHSMM. MHOXECTBO, ITOJIMHOXKECTBO, OIl€pallUU
00001eHne, CpaBHEHHE, JIeCTBUS C | HA1 MHOY>KECTBaMM; HMCHOJb30BaTh TIpauUyecKkoe MpeJcCTaBICHUE
CHCTeMaTH3alUsA JIEUCTBUTEIIBHBIMU 4qycJaMHt, | MHOXKECTB Ul OIIMCAHUsl PEaJbHBIX NPOLIECCOB U SBJIEHUM, NpHU
3HaHumit! qycioBasi  IpsMasi;  OPOLIEHTHI, | PEUICHUH 3aJlad U3 APYTUX YYEeOHBIX MTPEIMETOB.
(18 v) OTHOLIECHMUS, IPONOPLUU; | AKTyaJM3UPOBAaTh TEPMHMHOJOTHK) W  OCHOBHbIE JIeCTBHS,
OKpYyTJIEHHE, OpUOIMIKEHHE, | CBSI3aHHbIE € YHMCJIAMHU. HATypaJIbHOE YMCIIO, NPOCTOE M COCTaBHOE
OLICHKA; pEUIEHWE TEKCTOBBIX | YMCJA, JEJIUMOCTh HaTypaJbHbIX UMCEJ, NPU3HAKHU JIEJIUMOCTH, LIEJI0E
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3aaa4 apudMETHYECKHUM | YUCIO0, MOJYJIb 4YHCiIa, OOBIKHOBEHHass M JecsiTU4Has JpoOdu,
CII0co00M) CTaHJAPTHBIA BUJ YHCIA, apU(PMETHUECKN KBaApPATHBIA KOPEHb.
BeinosiHaATe, geiicTBHs, CPaBHMBATh W YHOPSA0YHMBATL 4MCIIA,
NPEACTABJISITh 4YMCJIa HAa KOOPAMHATHOM MNPAMOM, OKPYIJISTh YMCIIA;
BBINOJIHATH NPUKUIKY M OLEHKY pEe3ybTaTa BBIYUCIICHUM.

Pemats TekcTOBBIE 3aJauM apudMeTHdecKuMm crnocodooM. Pemiarn
NpaKTHYeCKHe 3aJa4M, COJACprKalllue IIPOLEHTHI, JOJH, YacCTH,
BBIPAXKAIOIIHUE 3aBUCUMOCTH: CKOPOCTbh — BpPEMsI — PACCTOSIHUE,
1IEHa — KOJIMYECTBO — CTOHMMOCTb, 00BbEM pabOThl — BpeMs —
IPOU3BOJAUTEINBHOCTh TPYAA.

Pa30upars peanbHble )KU3HEHHbBIE CUTyalud, GOpMyInpoBaTh UX HaA
SI3BIKE MaTE€MaTHUKH, HAXOAUTH peuieHue, IIPUMEHSIS
MAaTEMAaTUYECKUH anmnapar, MHTepNnpeTHPOBaTh pe3yabTaT

PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «'EOMETPUSA» 7 -9 KIIACCHI
HOEJN U3YYEHHUSA YYEBHOT'O KYPCA

«MaremaTuKy yKe€ 3aT€éM YYHMTh HAJ0, YTO OHAa yM B MOPSAOK NPHUBOJIUT», — MHCAJI BEIUKUN PyCCKMHA ydeHbIH Muxawn BacuibeBud
JlomonocoB. I B 3TOM COCTOUT O/HA U3 ABYX LieJiel 0Oy4YeHUs TEOMETPUM KaK COCTAaBHOW YAaCTH MAaTEMAaTHUKHU B IIKOJE. DTOHM IEIN COOTBETCTBYET
Jl0Ka3aTeNbHas JTMHUS npenogaBaHus reomerpun. Creays MpeacTaBIeHHON paboueil mporpaMMe, HaUMHAs ¢ CEbMOI0O Kjlacca Ha ypoKax reoMeTpuu
o0yyJaroIuicss yuyuTcs MPOBOAMUTH JIOKa3aTeNbHbIE PACCYKICHUS, CTPOUTH JIOTMYECKHE YMO3AKIIOYEHHUs, JOKa3blBaTh UCTUHHBIE YTBEPXKIEHHS U
CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, MPOBOJUTH PACCYKJIEHHS «OT MPOTHUBHOIO», OTIMYATh CBOWCTBA OT NPU3HAKOB, (OPMYIHPOBATH OOpaTHBIE
YTBEp)KJIEHHs. Y UEHUK, OBJIa/IEBUIMIA HCKYCCTBOM pacCyXJaTh, OyJeT MPUMEHATh €ro U B OKpyxkaromieil sku3nu. Kak mucan reomerp u neparor Uropb
®enoposud lapsiruH, «101bMH, TOHUMAKOLIIUMU, YTO TAaKOE JOKA3aTeJIbCTBO, TPYIHO U JaKe HEBO3MOXHO MAHMITYJIUpPOBaTh». I B 3TOM COCTOUT
BA)KHOE BOCIIUTATEIbHOE 3HAYEHUE H3YyYEHUs T€OMETPHM, MPUCYIIEEe MMEHHO OTEYECTBEHHOW MaTeMaTHM4eCKOM mIKosie. Bmecte ¢ TeM aBTOpHI
MPOrpaMMbl MPEIOCTEPEraloT yUUTeNsl OT W3IUIIHEro (opMaian3Ma, OCOOEHHO B OTHOIIEHWM Hayall M OCHOBaHUU reomerpuu. DOpaHIy3CKHii
matematuk JKaH J[beTOHHE 10 3TOMY MOBOJY BbICKa3ajcs Tak: «UTo kacaeTcs JAeTUKaTHOM MpoOsieMbl BBEIEHUS «aKCHOM», TO MHE KaXKeTcs, 4TO Ha
MEPBBIX MOpax HYKHO BOOOIIE n30erarb MPOM3HOCUTH caMO 3TO ¢iI0BO. C Ipyroii ke CTOPOHBI, HE CIIEYeT YIyCKaTh HU OJIHOM BO3MOKHOCTH /1aBaTh
IPUMEPHI JIOTHUECKUX 3aKIIOYEHUH, KOTOpbe Kyda B OONbLIEH Mepe, 4eM HJiesl aKCHOM, SIBISIOTCS MCTMHHBIMU M €MHCTBEHHBIMH JIBUTATEIISIMU
MaTEMaTHYECKOTO MBILUICHUS.
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Bropoii 1einpio u3y4eHust TeOMETPUH SBISIETCS UCTIONb30BaHUE €€ KaK MHCTPYMEHTA MPH PEIICHUH KaK MATEMaTUYECKHX, TaK U MPAKTUICCKUX
3aJla4, BCTPEUAIONIUXCS B pPeanbHOW *KU3HU. OKOHUMBIINN KypC T€OMETPHH IIKOJBHHUK JIOJDKEH OBITh B COCTOSHUU OMPEICIHTh T€OMETPHUECKYIO
¢burypy, onmcarh CIOBaMH JIaHHBIA YePTEK WM PUCYHOK, HAWTH TUIOMIA/(b 36MEILHOTO Y4acTKa, paCCYMTATh HEOOXOAUMYIO JUIMHY OMTOBOJIOKOHHOTO
kabens wim TpebyeMble pa3Mephl rapaka Juisi aBTOMOOMIISI. DTOMY COOTBETCTBYET BTOpasi, BBIYUCIUTENbHAS JIMHUS B U3YYCHUH F€OMETPUH B IIKOJIE.
JlaHHast mpaKkTUYecKasi JUHUS SIBJISETCS HE MEHee BakHOH, yem nepBas. Emé [lnaTon mpennuceiBan, 4to0bl «rpaknane [IpekpacHoro ropojia HU B
KOEM CiIy4dae HEe OCTaBJISLIIM T€OMETPHIO, BEAh HEMAJIOBAXHO JIaXe MOOOYHOE e€ MPUMEHEHHE — B BOSHHOM JIeJIe J1a, BIIPOYEM, M BO BCEX HAyKaxX —
JUIsL JIy4IIer0 WX YCBOCHHUS: MbI BEIb 3HAeM, Kakas OCCKOHEYHAs pa3HHIA CYIIECTBYET MEXIy YEJIOBEKOM IPUYACTHBIM K T'€OMETPUU U
HENPHUYACTHBIMY». JIJIT 3TOrO yYUTENI0 PEKOMEHIYETCS MOJOUPATh 33aJavyd MPAKTHYECKOTO XapakTepa I PacCMaTpPHBACMbBIX TEM, YUYHTh JCTCH
CTPOUTHh MAaTEMaTUYCCKHEC MOJICTH PEATbHBIX KU3HEHHBIX CHTYAIlMi, TPOBOANTH BBIYHCICHUS W OIICHUBATH aJCKBATHOCTH IMOJIYUEHHOTO PE3yJIbTaTa.
Kpaiine BaxxHO MOAYEPKUBATH CBS3U T'€OMETPUU C IPYTHMH TPEIMETaAMH, MOTHBHPOBATH HCIIOJIL30BATh OMPEICICHHUS TeOMETPUYeCKuX (uryp u
MOHATHH, JEMOHCTPUPOBATh NMPUMCHEHUE IMOTYYCHHBIX YMCHHW B (PU3WKE W TEXHHKE. DTH CBSA3M HambOoiee SPKO BUIHBI B TeMax «BeKTopb»,
«TpuroHomerpuueckue cooTHoueHus», «Meron koopauHaT» U «Teopema IIudaropar.

B 3akmiouenue comiémcs Ha BEJIMKOro Maremartuka U actpoHoma HMoranna Kemepa, uToObl emé pa3 MmoguyepKHYTh U METampeIMeTHOe, U
BOCITUTATENIbHOE 3HaUeHHe reoMeTprn: “Geometria una et acterna est in mente Dei refulgens: cuius consortium hominibus tributum inter causas est,
cur homo sit imago Dei”1.

MECTO YYEBHOI'O KYPCA B YYEBHOM IVIAHE

CornacHo yueOHOMY TIaHy B 7—9 Kiaccax u3ydaeTcss y4eOHbI Kypc «['€oMeTpus», KOTOPBIM BKIIOYAET CIEAYIOIINE OCHOBHBIE Pa3Jeibl
conepskanus: «I'eomerpuueckue GUTypsl U UX CBOHCTBAY,

«M3MepeHne TeoMEeTPHUYECKUX BEIWYHH», a Takke «JleKapToBbI KOOpIWHATHI Ha TUIOCKOCTH», «BeKTOpbI», «/IBM)KEHUS IIOCKOCTH» |
«ITpeobpazoBanus HOJOOHS.

VY4eOHbIH M1aH NMpelycMaTpUBaeT U3y4eHUuEe FreOMETPpUN Ha 6a30BOM YpOBHE, UCXOs U3 HE MeHee 68 yueOHbIX 4acoB B y4eOHOM IOy, BCEro 3a
Tpu rofia o0yueHust — He MeHee 204 yacos.

COJEP/KAHUE YYEBHOI'O KYPCA «'EOMETPUS» (IIO 'OJAM OBYYEHUA)

7 KJ1ace
Hauvanbnbie nousitus reomerpuun. Touka, npsmasi, OTpe30K, Jyd. Yroa. Buael yrios. BepTukaibHble U CMeXHBIE yIUIbl. buccekrpuca yria.
JlomaHnas, MHOTOYroJibHUK. [lapajuieIbHOCTh M IEPIIEHAUKYIIAPHOCTD MPSIMBIX.
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Cummerpuunsbie ¢purypbl. OCHOBHBIE CBOWCTBA OCEBOW CUMMETpUHU. [IpuMepsl CUMMETPHUH B OKPY>KAIOIIEM MHpE.

OCHOBHBIE TIOCTPOCHHUS C IIOMOUIBIO IUPKYJIS U TuHeHKu. TpeyronsHuk. Bricora, Meauana, OuccekTpuca, MX CBOWCTBA.

PaBHOOeApEHHBII 1 PABHOCTOPOHHUHN TPEYrONbHUKH. HepaBeHCTBO TpeyronbHUKA.

CpoiicTBa U NpU3HAKU paBHOOEIPEHHOTO TpeyrojabHuKa. [Ipiu3Haky paBeHCTBA TPEYTOIbHUKOB.

CBolicTBa ¥ IPU3HAKY NMAPAJICIBHBIX MPsMbIX. CyMMa yIiioB TpeyrojibHUKA. BHEIIHNE yIiibl TPEYT OJIbHUKA.

[IpstmoyronbHbIN TpeyroJbHUK. CBOWCTBO MEIMaHbI NMPSMOYIOJIBHOIO TPEYIrOJbHHMKA, NMPOBEAEHHON K rumnoreHyse. IIpu3Haku paBeHCTBa
MPSAMOYTOJIbHBIX TPEYTOJbHUKOB. [IpsIMOYTrobHBIN TPEYTOJIBHUK € YTIIOM B 30°.

HepaBencTBa B reoMeTpuu: HEpaBEHCTBO TPEYrOJbHHMKA, HEPABEHCTBO O JJIMHE JIOMAHOW, Teopema O OOoJbIIeM yrie W OOoNbIIei CTOpoHE
TpeyroyibHUKA. [lepnenauKysp 1 HaKJIOHHAs.

I'eomeTpuyeckoe mecTo To4YeK. bruccekTpuca yria u cCepeJUuHHBIN NEPIICHINKYISP K OTPE3KY KaK F€OMETPUYECKUE MECTa TOYEK.

OKpyXKHOCTb M KpYI, XOpJla W JIuaMeTp, UX CBoMcTBAa. B3aumMHOe pacroyiokeHue OKpyx)HocTH U mpsMoil. KacarenpHas M cekymas K
OKpY>XHOCTH. OKpY>KHOCTb, BOUCaHHAsl B yroJl. BniucanHas u onucaHHas OKpY>KHOCTH TPEYTrOJIbHHUKA.

8 ki1ace

YetpipéxyronpHuky. [lapamienorpamm, ero npu3Haku U cBoicTBa. YacTHbIE ciydau MapauieorpaMMoB (IIPsSMOYTOJIBHUK, pOMO, KBaapaT), UX
NPU3HAKK U cBOMCTBa. Tpaneuus, paBHoOoKas Tparnemus, e cBoWCTBa U mpu3Haku. [IpsMoyrosbHas Tpanenus.

Meton ynsoenus Meauansl. LlentpansHas cumMerpus. Teopema daneca u TeopeMa 0 IPONOPLUOHAIBHBIX OTPE3KaXx.

Cpennue TMHUM TPEYTroJdbHUKA U Tparnenuu. LleHTp macc TpeyrojapHuKa.

[Tonobue TpeyronbHUKOB, KO3 duuneHTt nogodus. [lpusnaku nogodust TpeyroabHUKOB. [IprMeHeHne nogo0us npy peleHuu NPaKTUYECKUX
3az1ad.

CaoiicTBa miomaaei reomerpudeckux ¢uryp. @opmyiibl 1Jid IIIOMAAN TPEYTrolbHMKA, HapaieaorpaMma, pomOa u tpanenuu. OTHOLIEHHE
ionaael moi0OoHbIX Guryp.

Beruucnenue miomazei TpeyroibHMKOB U MHOIOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema [Iudaropa. [lpumenenne Teopems [Tudaropa npu pemeHun NpaKTHUECKUX 3ajay.

CuHyC, KOCHHYC, TAHT€HC OCTPOTr'0 yIja MpsIMOYTOJbHOTO TPEYroibHUKA. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TPUrOHOMETPUUECKHE
¢bynkun yrinos B 30°, 45° u 60°.

BnucanHble M LEHTpaJbHBIE YIUIBI, YTOJ MEXIY KACATEIBHOM M XOPJAOW. YTJIBI MEXIY XOpJaMH M CEKyIIMMH. BnmcaHHbBIE M ONMCaHHBIE
4eThIPEXYToJIbHUKH. B3anMHoe pacnonoxenue AByx okpyxHocTeil. Kacanue oxpyxHocteil. OOmine kacateabHble K JBYM OKPY>KHOCTSIM.

9 ki1ace
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Cunyc, kocunyc, TanreHc yrioB oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. POPMYIIbI IPUBEACHUS.

Pemenue tpeyrosnbpHukoB. TeopeMa KOCHHYCOB M TEOpEMa CUHYCOB. PelleHne npakTHYecKkuX 3ajad ¢ UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U
TEOPEMBI CHHYCOB.

[TpeoOpa3zoBanue nonodus. Ilogobue cOOTBETCTBEHHBIX HJIEMEHTOB.

Teopema 0 Ipou3BEIEHUN OTPE3KOB XOPJI, TEOPEMBI O IIPOU3BEIECHUN OTPE3KOB CEKYILUX, TEOPEMa O KBaJpaTe KacaTeJIbHOMU.

Bekrop, mmHa (MOIyib) BEKTOpa, COHANPABICHHBIE BEKTOPBI, MPOTHBOIOJIOXKHO HAINPABIECHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONlEpallMM HAJ BEKTOpamu. PasnoxkeHue BEKTOpa IO IBYM HEKOJUIMHEapHbIM BekTopaM. Koopaunatel Bektopa. CkausipHOE
IIPOU3BEICHNE BEKTOPOB, IPUMEHEHUE /ISl HAXO0XKCHUS IJIUH U YIJIOB.

JlexapToBbl KOOPJIMHATHI HA IIJIOCKOCTH. Y PAaBHEHUS NPSAMON U OKPYKHOCTH B KOOPJMHATAX, IIEPECEUCHUE OKPYKHOCTEW U NMpsIMBIX. MeTox
KOOpJMHAT U €ro NpUMEHEHHE.

[IpaBuiibHBIE MHOTOYrOJBHUKU. JMHA OKpyXHOCTU. ['pagycHas M paavaHHas Mepa yria, BBIYUCIEHUE JJIUH JIyr oKpyxHocTeil. Ilnomane
Kpyra, CEKTOpa, CETMEHTA.

JIBM>KEHUS IIJIOCKOCTH U BHYTPEHHHE CUMMETpUH GUryp (3ieMeHTapHsle npeacrasienus). [lapannensusiii nepenoc. I1oBopor.

IINIAHUPYEMBIE IPEJMETHBIE PE3YJIbTATBI OCBOEHUA KYPCA «'EOMETPUS» (IIO 'OJAM OBYUYEHUA)

OcBoenne yueOHOro Kypca «l'eomerpusi» Ha ypOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs JOHKHO OOECIeUMBATH JOCTIKEHUE CIIEAYIOIINX
MPEAMETHBIX 00pa30BaTENbHBIX PE3yIbTaTOB:

7 kaace

PacriozHaBaTh HM3yueHHBIE T€OMETpUYECKHE (DUTYpbI, OMNPEAENATh MX B3aMMHOE paCIHOJIOKEHUE, H300pakaTh TeOMETpUYECKHe (UTYpHI;
BBIITOJIHATH T-ICpTC)KI/I 110 yCJ'IOBI/IIO 3aa4un. I/ISMepHTB J'II/IHCI\/’IHI)IC u YFJ'IOBI)IC BCIIMYUHBI. PCHIaTI) 3aa4Y1 HA BBIYUCIICHUC OJINH OTpGSKOB 1 BCIINYHNH
YTJIOB.

Jlenates rpyOyro OlLIEHKY JTMHEHHBIX M YTIIOBBIX BETUYHH MPEIMETOB B PEaTbHOM JKU3HH, pa3MEPOB MPUPOIHBIX 00BEKTOB. Paznuyars pasmepsl
3TUX 00BEKTOB MO MOPSAIKY BEIUYNHBIL.

CTpouTh 4epTexku K FT€OMETPUUECKUM 3a]a4aM.

[Tonb30BaThcs MpU3HAKAMHU PAaBEHCTBA TPEYTOJbHUKOB, UCIOIb30BaTh MPU3HAKU U CBOWCTBA PABHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEUICHUU
3aJ1ad.

[TpoBOIUTH JTOTHYECKHE PACCYKICHHS C UCTIOJIB30BAHIEM T€OMETPHUUECKUX TEOPEM.

ITonb30BaTbcs MpU3HAKAMH PABEHCTBA MPAMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM MEAMAaHBbI, MPOBEAEHHON K THIIOTEHY3€ MPSMOYTOJIBHOTO
TpeyFOJII)HI/IKa, B peH_IeHI/II/I l"eOMeTpI/I'-IeCKI/IX 3aaa4.
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OnpenensaTs napaienbHOCTh MPSIMBIX C MOMOILBIO YIVIOB, KOTOpbIE 00pa3yeT ¢ HUMM ceKymas. Onpenensars MapaiieabHOCTh MPSMBIX C
IIOMOILBIO PABEHCTBA PACCTOSHUM OT TOYEK OJJHOM MPSAMOU 10 TOYEK APYrOU MPSMOM.

Pemate 3amaun Ha KiIeT4aToit Oymare.

[TpoBOAUTH BBIUMCIIEHUS U HAXOIUTh YMCIOBbIE U OyKBEHHbIC 3HAaYEHUs YIJIOB B T€OMETPHUUECKUX 33aJadyax C MCIOJIb30BAaHMEM CYMMBbI YIJIOB
TPEYrOJIbHUKOB M MHOTIOYTOJbHHKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IPHU IEPECEYEHUH JBYX IMapajUlelbHBIX IHPAMBIX cekyuieid. Pemars
IIPAKTUYECKHE 3a1a4l Ha HAXO0XKICHUE YTJIOB.

Brnaners moHsTHEeM reoMeTpUYecKOro MecTa TOYEK. YMETh OIpENesATh OUCCEKTPUCY yIJla M CEepeMHHBIN MEPHEeHIUKYJIAp K OTPe3Ky Kak
F€OMETPUYECKHE MECTA TOYEK.

DopMynMpOBATH ONPEAEICHUS OKPYKHOCTH U Kpyra, XOpAbl U JUaMeTpa OKPYKHOCTH, IIOJIb30BAaThCSA UX CBOMCTBAMM. Y METh IIPUMEHSATh 3TH
CBOMCTBA IIPU PELICHUH 3a/1a4.

Bnaners TOHSATHEM ONMMCAHHOW OKOJO TPEYrojJbHHKA OKPYKHOCTH, yMETh HaxoauTh €€ meHTp. Ilonp3oBarbesi ¢akTtamMu O TOM, YTO
OMCCEKTPUCHI YTJIOB TPEYroJbHUKA IMEPECeKalOTCsl B OJHOM TOYKE, W O TOM, YTO CEPEAMHHBIC MEPHEHIUKYISIPbl K CTOPOHAM TPEYroJbHHKA
IIEPECEKAIOTCS B OJJHOU TOUKE.

Brnazners noHsATHEM KacaTelIbHONW K OKPYKHOCTH, ITOJIB30BAThCS TEOPEMOM O MEPIEHAUKYJIIPHOCTH KacaTeIbHOM U paauyca, IPOBEAEHHOIO K
TOYKE KACaHMUs.

ITonb30BaTbCs NPOCTEUIIMMHU F'€OMETPUUYECKUMU HEPABEHCTBAMM, IIOHUMATh UX IIPAKTUYECKUN CMBICIL.

IIpoBOUTHE OCHOBHBIE T€OMETPUUECKUE TTOCTPOEHUS C TOMOIIBIO LIUPKYJIS U TUHENKH.

8 kiace

Pacnio3naBaTe OCHOBHBIE BU/IBI YETHIPEXYTOJBHUKOB, UX JIEMEHTHI, ITOJIB30BAaThCSA UX CBOMCTBAMH IIPU PEIICHUH F€OMETPUYECKHX 3a/1ad.

[TprMeHsITh CBOMCTBA TOUYKHU IIEPECEUEHUsI MEIUaH TPEYroJbHUKA (LIEHTpa Macc) B PELICHUH 3ajay.

BiiageTs noHsATHEM CpeIHEN JIMHUU TPEYTrOJIbHUKA U TPANCLUH, IPUMEHATh UX CBOMCTBA IIPU PELICHUU T'€OMETPUYECKUX 3anad. [lonb3oBarbes
Teopemoirt Dajeca ¥ TEOPEMOH O NMPONOPLUOHAIBHBIX OTPE3KaX, IPUMEHATh UX Ul PELICHUS IPAKTUYECKUX 3a]1a4.

[TpuMeHATH PU3HAKK MTOJOOUS TPEYTOJIbHUKOB B PEIIEHUN TEOMETPUUECKUX 3a/1aU.

[Tons3oBatbess Teopemoil Iludaropa s pemeHHs TreOMETPUYECKHX M MPAaKTUYecKHX 3aaad. CTpOUTh MaTeMaTHUYeCKyl MOJENb B
MIPAKTHUYECKUX 3a/1a4aX, CAMOCTOSTENBHO JIEJaTh YEPTEK U HAXOJUTh COOTBETCTBYIOIINE JITTMHBI.

BraneTe MOHATHAMM CHMHYCA, KOCMHYCAa M TaHTE€HCA OCTPOro yria IPsSIMOYTOJIBHOTO TPEYrojbHHKA. 110J1b30BaThCA 3THMHM MOHATHAMH JUIS
penIeHusl NTPaKTUYECKHX 3a/1a4.

53



Bbraucnare  (pa3auyuHbIME  CIOCO0AMM) IUIOINAAb TPEYTOJbHUKAa M IUIOMAJd MHOTOYTOJbHBIX (uryp (mois3ysch, Ine HEoOXOIUMO,
KaJIbKYJIATOpoM). [IpuMEeHATh NOTyYEHHBIE YMEHUS B IPAKTUUECKUX 3a/1a4ax.

Bragers MOHATHAMHM BIMCAHHOTO M LEHTPAJIbHOIO YIJa, UCIOJIb30BaTh TEOPEMbI O BIMCAHHBIX YIJIaX, YIVIaX MEXIY XOpAaMHU (CEKyLIUMU) U
yIJIe MEXIY KacaTeIbHOW U XOPJIOH MPH PEeIICHHH F'EOMETPHUCCKHX 3aj1ay.

Brnajets MOHATHEM OIMCAHHOTO YE€THIPEXYrOJbHUKA, IPUMEHSATh CBOMCTBA OIMMCAHHOTO YETHIPEX YTOJIbHUKA ITPU PEIICHUH 33]1a4.

[IpuMeHATh TOJyYCHHBIC 3HAHHWS Ha IPAKTUKE — CTPOUTh MaTEeMaTHYECKHE MOJCIM JUI 3aJad pPeaJbHOM JKM3HM M IPOBOMTH
COOTBETCTBYIOIINE BBIYMCIICHHS C TPUMEHEHHUEM T10/I00MSI ¥ TPUTOHOMETPHUH (ITOJIB3YSCh, TJIe HEOOXO0MMO, KAIbKYIISITOPOM).

9 kjacc

3HaTB TpI/IFOHOMeTpI/I‘-ICCKI/Ie (1)YHKIII/II/I OCTpI)IX yFJIOB, HaXOOIuUuTh C HUX IIOMOIIBHO pa3J'II/I‘~IHBIe 3JICMCHTBI Hp?[MoyFOJII)HOFO TpeerJ'IBHI/IKa
(«pemieHne MPSIMOYTOJILHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOIIBIO KadbKYJISATOPA) IUTHHBI U YTIIBI [T HETAOIWYHBIX 3HAYCHUH.

HOJ'H)3OB21TI)C$I (I)OpMyHaMI/I HpI/IBeIIGHI/IH U OCHOBHBIM TpI/IFOHOMeTpI/IquKI/IM TOXIACCTBOM JII HAXOXIACHUA COOTHOIHGHI/Iﬁ MC)KI[y
TpI/II‘OHOMeTpI/I‘IeCKI/IMI/I BCIIMYMHAMMH.

Hcnonp30BaTh TEOPEMbl CHHYCOB M KOCHHYCOB IS HAXOXJICHUS PA3IMYHBIX DIIEMEHTOB TPEYrOJIbHUKA («PEIICHUE TPEYTOJILHUKOBY),
MPUMEHSTh UX MPH PEIICHUH FT€OMETPHUYECKHX 3a/1aY.

Bnagers moHATHSAMEH NpeoOpa3oBaHMs MOAOOMS, COOTBETCTBEHHBIX JJIEMEHTOB MOAO0OHBIX Quryp. Ilonp3oBaThCcsi cBOWCTBaMU MOM00US
MPOU3BOIBHBIX (DUTYP, YMETh BBIYUCIATH JJIMHBI U HAXOJIUTh YIJbl Y MOAOOHBIX Guryp. [IpuMeHsATs CBONCTBA MOJO0MS B MPAKTHUUECKUX 3aadax.
YMeTh NpUBOAUTH MIPUMEPHI TOJA0OHBIX (PUTYp B OKPYKAIOIIEM MHUDE.

[Tob30BaThCs TEOPEMaMU O TIPOU3BEICHUN OTPE3KOB XOP/I, O MPOU3BEICHUN OTPE3KOB CEKYIIHX, O KBaJIpaTe KacaTeIbHOU.

[Tonb30BaThcs BEKTOPAMU, IOHUMATh UX T€OMETPUUYECKUN U (PU3NUYECKUI CMBICI, IPUMEHATh UX B PEIICHUU T€OMETPUUYECKUX U (PU3HUECKUX
3aaa4. HpI/IMerlTI) CKaJ'IHpHOe HpOI/IBBe)IeHI/Ie BeKTOpOB JJIsI HAXOXIACHUA IJIUH U er'IOB.

[Tonb30BaThCA METOIOM KOOPJIMHAT HA MJIOCKOCTH, IPUMEHSTH €T0 B PEIICHUU T€OMETPUUYECKUX U MTPAKTUYECKHX 3a7au.

Bnagers MOHATHUSMH TMPaBHJIBHOTO MHOTOYTOJNBHUKA, UIMHBI OKPY)KHOCTH, JJIWHBI JYTH OKPY>KHOCTH M pagdaHHOW Mephl yria, yMeTb
BBIYUCIIATH MIIOIIAL Kpyra U ero yacted. [[puMeHsTh moyueHHbIe YMEHHS B IPAKTUYECKUX 3a/1adax.

HaxomuTh ocu (WU IEHTPBI) CAMMETPUU GUTYD, TPUMEHSITh TBUKEHUS TNIOCKOCTH B MTPOCTEHIIINX CITydasx.

HpI/IMeHSITI) HOqueHHBIe 3HAHUJA Ha HpaKTI/IKe — CTpOI/ITB MAaTEMATUYCCKHUEC MOACIN JId 3aJda4d peaJ'IBHOI\/’I XKN3HU U HpOBO}II/ITB
COOTBETCTBYIOIIME BBIUMCICHHSI C TPUMEHEHUEM N0JI00US U TPUTOHOMETPUYECKUX (PYHKINH (TONB3YSICh, I/1€ HE0O0XO0IMMO, KAIbKYISITOPOM).

TEMATHUYECKOE IJIAHUPOBAHHUE YYEBHOI'O KYPCA «'EOMETPHS» (ITO TOAAM OBYUYEHMUS)
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7 kaacc (He MeHee 68 1)

HaszBanue pa3neia
(TeMBbl) Kypca (4uciio
4acoB

OcHoBHOE coaepxaHue

OcHOBHBIE BHJbI J¢ATCJIBbHOCTH oﬁyqamumxm

IIpocreiimue
reoMeTpu4yecKue
¢urypsi "
CBOMCTBA.
H3mepenne
reoMeTpHYeCKHX
BEJIMYMH

(14 )

170.¢

IIpocreiimue r€OMETPUIECKUE
OOBEKTHI: TOUKH, IpsIMbIe, JIydd U
YIJIbl, MHOTOYT'OJIbHUK, JIOMaHasl.

CMe)xkHbIE U BEpPTHKAJIbHbIE  YIJIBL.
PabGora ¢ mnpocredmuMu YepTexaMmu.

N3mepeHnne JHMHEUHBIX U YIJIOBBIX
BEJIMYUH, BBIYUCIICHHUE OTPE3KOB U
YIJIOB.

Ilepumerp u IO b ¢uryp,

COCTABJICHHBIX U3 IIPSAMOYI'OJIBHUKOB

®opMyIUPOBATH OCHOBHBIE MOHSITUS U ONPEJIEICHUS.
Pacno3HaBarh  H3y4EHHBIE  I'€OMETPHYECKHUE
onpeaeJaTh UX B3AaUMHOE PACIIOJIOKEHHUE,
BBINOJHATHL YEPTEXK I10 YCIOBHUIO 3aJa4H.
IIpoBoayuTh NpocTenive MOCTPOCHUsI C TOMOLIBIO
LUPKYJIA U JIUHEHKH.

HN3MepsaTh JUHEHHBIEC U YTJIIOBBIE BEJIUYHUHBI TEOMETPUUECKUX U
OPaKTUYECKUX OOBEKTOB.

OmnpeneasiTb «Ha TIJ1a3» pa3Mepbl peaJbHbIX OOBEKTOB,
NPOBOAUTH I'PyOyIO OLICHKY UX Pa3MEpPOB.

Pemiare 3a1a4uu Ha BBIYMCIIEHUE NJIMH OTPE3KOB U

BEJINYWH YTJIOB.
Pemiatn 3a7a4u
reoMeTpudecKux puryp.
IIpoBoauTh KiIaccu(PUKALUIO YIJIOB, BBIYMCIATH JIMHEHHBIE U
YTJIOBBIE BEJINYMHBI, IPOBOJAUTDH HEOOXOUMBbIE
JOKa3aTeJIbHbIE PACCYXKJICHUS.

3HAKOMUTBHCH C HCTOPHUeEN Pa3BUTHUSI TEOMETPUU

burypei,

Ha B3aMMHOC PACIIOJIOKECHUC
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TpeyroabHuku (22 4)

IlonATHe O paBHBIX TPEYroJbHUKAX U
IIEpBUYHBbIE IIPEACTABJIEHUSI O pPaBHBIX
(KOHTpY?HTHBIX) (purypax. TpunnpuzHaka
paBEHCTBA TPEYTrOJIbHUKOB.

IIpu3Haku paBeHCTBA IPSIMOYTOJIBHBIX
TpeyroiabHUKOB. CBOICTBO MeIUaHBbI
NPAMOYT'OJIBHOTO TPEYTOJIbHUKA.
PaBHoOenpenHble ¥ PaBHOCTOPOHHUE
TpeyrojbHUKHU. IIpu3Haku u cBoMcTBa
paBHOOEIPEHHOIO TPEYTOJILHUKA.
ITpoTus Oousib1IeH CTOPOHBI
TPEYroJbHHUKA JEXUT OOJbIIUNA YIoOJl.
IIpocreiiiine HepaBeHCTBA B T€OMETPHUH.
HepaBenctBo TPEyTOJIbHHUKA.
HepaBeHCcTBO 1OMaHOM.
IIpAMOYTrOJIBHBIN TPEYTOJIBHUK CYyIJIOM B
30°.

IlepBble TTOHATHS O JIOKA3aTEIbCTBAX
B I'€OMETPUU

PacnodHaBarhe mnapbel paBHBIX TPEYrOJBHUKOB Ha TI'OTOBBIX
yepTrekax (€ yKa3zaHHEM HPHU3HAKOB).

BeiBOAUTH CJIEACTBUSA (paBeHCTB COOTBETCTBYIOIIUX
DJIEMEHTOB) U3 PABEHCTB TPEYT'OJIbHUKOB.

DopMyIHPOBATH OIPEIECIICHUSL: OCTPOYT'OJILHOTO,
TYyHOYT'OJIBHOIO, HPSIMOYTOJIBHOTO, paBHOOEIPEHHOT O,
PaBHOCTOPOHHEI'O TPEYrOJbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MEJMaHbl TPEYroJbHUKA; CEPEAMHHOIO NEepPHEHAUKYJIApa

OTpe3Ka; IepUMETPATPEYrOJIbHUKA.
®opMyIUpPOBATH CBOWCTBA M IIPU3HAKU PaBHOOEIPEHHOI'O
TpeyTOJIbHUKA.

Crpourp ueprexy, pemiaTh 3aJa4M C IIOMOILBIO HAXOXKIEHUS
paBHBIX TPEYTOJILHUKOB.

IIpumenaTs MpU3HAKHU paBeHCTBa OPSIMOYTOJIbHBIX
TPEYTrOJILHUKOB B 3ajladax.
Hcnoab3oBaTth 1HGPOBBIE pecypchl IJsl  HCCJIeA0BAHUSA

CBOWCTB M3y4aeMbIX QUTYP.
3HAKOMMUTBHCH C HCTOPHUEH Pa3BUTHUSI TEOMETPUU

IHapanieabHble
npsiMbie, CyMMa yIJiOB
Tpeyroibuuka (14 )

ITapannenbHble NpsAMbIE, UX CBOMCTBA,
ITareii moctynar EBknuma. Hakpect
Jexxariue, COOTBETCTBEHHBIE U
OJTHOCTOpPOHHHE yTIJbl (0Opa3oBaHHBIE
npu nepeceYyeHuu napajjieJabHbIX
OPSIMBIX CEKYIICH).

IIpu3zHak  mapajuIeNbHOCTHU  MPSIMBIX
4yepe3 paBE€HCTBO PACCTOSHHUU OT TOYEK
OJJHOU IIPAMOM 10 BTOPOU IIPSIMOU.
Cymma YTJIOB TpEyTrOJbHUKA u
MHOTI'OYTOJIbHUKA.

BHeniHue yrisl TpeyrojJbHHUKaA

DopMyIHMpPOBATH NMOHATHE IAPATIICIABHBIX MPAMBIX, HAXOAUTh
MIPAaKTUYECKHE NPUMEPBHI.

H3yuars cBolicTBa yriioB, oOpa30BaHHBIX MpPU IE€PECEUYECHUU
napaieabHbIX HPSAMBIX CEeKYyLICH. IIpoBoauTh
A0KA3aTeJLCTBA MAPAJUICIIBHOCTA JBYX HNPSIMBIX C IOMOILIBIO
YIJI0B, OOpa30BaHHBIX NpPHU MNEPECEUYEHUU ITHUX MPSIMBIX
TpeThbell NPAMOMN. BBIYHCIAATE CyMMY YIJIOB TPEYIOJIBHUKA U
MHOT'OYT'OJIbHUKA.

HaxoauTh uyncioBble W OyKBEHHBIE 3HAU€HUsI YIJIOB B
T€OMETPUYECKUX 3a7a4ax C UCIIOJb30BAHUEM TEOPEM O CyMMeE
YTJIOB TPEYTrOJIbHUKA U MHOT'OYTOJIbHUKA.

3HAaKOMUTBLCS C HCTOPHeEN pa3BUTHUSI T€OMETPUH

OKpyKHOCTb H KpYT.

OKPY)KHOCTL, XopAdbl 1 AUAMCTPBI, UX

DopMyJHPOBATH ONpeieJIeHHsI . OKPY>KHOCTH, XOpJbl, TUAMETPA U
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I'eomerpuueckue
NMOCTPOEHHUA
(14 )

cBoMcTtBa. KacarenpHass K OKPY>KHOCTH.
OKpy>XHOCTh, BIOHCAHHasi B  Yyroj.
IHonsitue o I'MT, npuMeHeHHE B 3ajJ1a4yax.
buccekrpuca u CEepeIUHHBIN
NEPICHIUKYJISIP KaK Te€OMETPHYECKUE
MeECTa TOYECK.

OKpYy>KHOCTb, onHcCaHHas OKOJIO
TpEyTroJIbHUKA. Brimcannas B
TPEYTrOJIbHUK OKPY>KHOCTb.
IIpocreiimme 3a7a4yn HA HOCTPOECHUE

KacaTelabHOM K OKpY>KHOCTH. M3y4yaThb MX CBOWCTBa, NPU3HAKHU,
crpouTtb 4eprexu. HccaeanoBarb, B TOM YMCIE HCHOJb3YH
Hu(ppoBbIe pecypechbl: OKPYKHOCTh, BIMCAHHYIO B YTOJ; LIEHTP
OKPY>XHOCTH, BOHUCAaHHOWM B YIOJI; pPaBEHCTBO OTPE3KOB
KacaTelbHbIX.

HUcnoas3oBars merona [I'MT s noka3zarenbcTtBa TEOPEM O
nepecevyeHnr OMCCEKTPHUC YIJIOB TPEYTOJIbHUKA U CePEeAUHHBIX
NEPIICHAMKYJSIPOB K CTOPOHAM TpPEYroJIbHUKA C MOMOIIBIO
I'MT. OsaageBaTh NOHATHAMM BIHCAHHONW W OIIMCAHHOU
OKPY>KHOCTE€H  TPEYrOJbHHMKA, HAXOAUTHh LEHTPbl DTHUX
OKPY>KHOCTEMN.

Pemrarb OCHOBHBIE 3ala4d Ha MNOCTPOEHHE: YyIJjia, PAaBHOIO
JAaHHOMY; CEPEAUHHOTO MNEPHEeHIAMKYJISIpa TaHHOI'O OTPE3Ka;
npsiMOH, POXOISIIEHN gyepe3  JAaHHYIO TOYKY u
OEePNEeHINKYJISIPHON JTaHHOU OpsiMOM; OUCCEKTPHUCHI JaHHOTO
yrijia; TPEyTrOJIbHUKOBIIO PA3JIMYHbBIM AJIEMEHTAM.
3HAKOMHUTBLCHA € MCTOPHMEH PA3BUTHUS T€OMETPUU

IMoBTOpEHME,
00001IeHHEe 3HAHMIT
(4 9)

I[ToBTOpeHue u o0O0O0OIIIEHHE OCHOBHBIX
NOHSITUU U METOZIOB Kypca / KJilacca

Pemrars 3agaum Ha IMOBTOPCHUC, HUIIJIIOCTPUPYIOIIUC CBA3U
MCKAY Ppa3JIM9YHBIMHU HaCTAMU KypcCa

8 knacc (He meHee 68 u)

Ha3Banue pas3zuenal
(Tembl) Kypca (4mMCJIO

4acoB)

OcHoOBHOe coaepxaHue

OcHOBHBIE BU/IbI 1eSITeILHOCTH 00y4AI0IINXCS
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YeTbIpEXyroJIbHUKH I[lapamtenorpamm, ero npusHaku  HUU300paskaTh M HAXOAUTh Ha 4YepTeKax 4YEThIPEXYTOJILHUKY
(12 u) CBOMCTBA. YHacTtHbIC ClIy4daupa3HbIX BUJIOB U UX 3JICMEHTHI.
napajjieJIorpaMMOB (npsiMmoyroJibHUK,@opMyIHMpPOBaATH omnpe/e/IeHUus: rnapajiesaorpaMmma,
poMO, KBaJIpaT), X NPU3HAKH U CBOWCTBA.MIPSIMOYIOJIbHUKA, pomOa, KBajpara, Tpalleliid, PaBHOOOKOM
Tpamnenus. PaBHoOOKasi U MNpsiMOyTroOJibHasiTpanenu, OpsIMOYrobHOM  Tpaneuuu. Jloka3piBaTh M|
Tpareun. HCIO0JB30BATHL MPH PpPelleHMH 3aJa4 IIpU3HAKU M CBOIICTBa:
Y nBOCHUE MEIHaHBbI. LHeurpanpHasnapamienorpamMmma,  OpsiIMOyrojJbHHKa, pomOba,  KBajgpara,
CHUMMETPUS Tparenny, paBHOOOKONW Tpamnenuu, NPSIMOYTOJIbHON Tpareum.
IIpuMeHATH MEeTOJ YABOCHUS MENAHBI TPEYTOJIbHUKA.
Hcnoab3oBaTh HHU(PPOBBIC PECYPCHI Il UCCIIEIOBAHUSI CBOMCTB
n3ydaeMbIiX puryp.
3HAKOMUTBLCS C HCTOPHeEN pa3BUTUS T€OMETPUU
Teopema  ®ajeca wuleopema daneca u TEOpEMaA ollpoBoauTh NOCTPOCHUSA C IOMOILIBIO LMUPKYJISI U JIMHEHUKU C
Teopema OIPOTIOPILIMOHAIBHBIX OTPE3KaX. M CII0JIb30BaHUE TEOPEMBI daneca "u TEOPEMBI o
NponopunoHaNbHbIX  |(CpenHsas JINHUS TPEYTrOJIbHUKA. [IPONOPLIUOHAIBHBIX OTpe3Kax, CTPOUTH 4eTBEPTHIY

0Tpe3Kax, moa00-
Hble TpeyroabHuku (15

1)

Tpaneuus, e€ cpenHss JINHUA.
[IpormopuMoHaNbHbBIE OTPE3KH, MOCTPOECHUE
HETBEPTOrO NMPONOPLHHUOHAIBHOIO OTPE3Ka.
CBolicTBa LIEHTPa Macc B TPEYTOJIbLHUKE.
[lonoOHble TpeyroabHUKU. Tpu NpU3HAKA
Mmoso0usi TpeyrojJbHUKOB. [IpakTHueckoe
MpUMEHEHUE

IPONOPLMOHAIIBHBIN OTPE30K.
IIpoBoauTL N0KA3ATEIBCTBO TOI'O, YTO MEIMAHBI TPEYIOJIBHUKA
IEePEeCeKaroTCsA B OJHOW TOYKE, U HAXOAUThb CBSI3b C LIEHTPOM
Macc, HAXOAUThb OTHOILICHUE, B KOTOPOM MEIMAHBI MIEIIATCS
TOYKON UX IEPECCUYCHUS.

HaxoauTh 1MoJ00HBIE TPEYroJbHUKU Ha TOTOBBIX Y€pTeKaxX C
YKa3aHUEM COOTBETCTBYIOIIUX MIPU3HAKOB I10JI00US.

Pemats 3agaym Ha TMOJ00HBIE TPEYTrOJbHUKH C TTOMOIIBIO
CaMOCTOSTEIIBHOTO IIOCTPOCHUSI YEPTEXKEU W HAXOXKICHUS]
MOJIOOHBIX TPEYTrOJIBHUKOB.
IIpoBoauTs [0Ka3aTEIbCTBA

C HCIIOJIb30BAHUECM IIPHU3HAKOB

moaoous.
Jloka3pIBaTh TPHU IIPU3HAKA MTOJ00US TPEYTrOJIbHUKOB.
[MpuMeHATH MOJIyYCHHBIC 3HAHUSI npu pelIeHUn

TFCOMECTPHUYCCKHUX U IMPAKTHYCCKUX 3aJa4.

3HAKOMUTBLCSI C HCTOPHEN pa3BUTHUS T€OMETPUH
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Ilnomanns. Haxo:xnenue
MnJIomaae
TPEeYroJbHUKOB U
MHOT0YT0JILHBIX UTYP.
Tlromaam mogo0HLIX

duryp (14 q)

[TonsiTe 00 OOMmIEH TEOPHUH TIITOIIATH.
Dopmynbl I8 MJIOMIAAM TPEYTOJbHUKA,
napaJjuJiejorpamma. OTtHo1IEeHUEe
MJIOIAZICi TPEYrOJIbHUKOB C  OONIHUM
OCHOBAHHEM UJIU OOIIEN BBICOTOM.
BprunciieHne miiomaneid CII0XKHBIX (UTYD
uepe3 pa3breHue Ha YacTU U JIOCTPOCHHUE.
[Tnomagu ¢puryp Ha KieTdyaTol Oymare.
[[nomagu mono6HBIX (uryp. Beruucienue
romaaei.  3azauu ¢ NPAKTHYECKUM
comepkanuem. Perienue 3agad ¢ MOMOIIBIO
METOaBCIIOMOTraTeJIbHON IJIOLIAAU

OBJaieBaTh NMEPBUYHBIMHU MPEACTABJIEHUSIMH 00 0OIICH Teopuw
rutomanu (Mepbl), (popMyJIMPOBATH CBOMCTBA IUIOMIAU, BBISICHATH
WX HArJISIAHBIA CMBICI.
BeiBoauTH hopmyIibl
TPEYTrOJbHHUKA, Tparenuu
NpsIMOYT'OJIbHHUKA (KBaJpara).
BbiBoauTh (HOPMYINBI TUIOMIAJAN BBIMYKJIOTO YETHIPEXYTOJIBHUKA
Hepe3 AuaroHajid M yroj Mexay HUMU. HaxoauTs MIomany
duryp, n3o00pax€HHBIX Ha KJeT4aToll Oymare, UCIOJIb30BaTh
pa3OueHne Ha YaCTH U JOCTPOCHHUE.

Pa3oupars  mpuMepbl  HCHOJB30BaHHUS  BCIIOMOTraTeJILHOM
TUIOIIAAN JJIs1 pEIICHUSI TEOMETPUISCKHAX 3aJ1ad.

HaxoauTh 1uiomaau mogoOHbIX GUryp. BeraueasiTe 1oiomagy
Pa3JIMYHBIX MHOTOYTOJIBHBIX (GPUTYP.

PemaTh 3a1a4um Ha TUIONIAJIH C TIPAKTUYSCKUM COJACPIKAHUEM

IUIoIAan napajuiesiorpaMmma,
us3 dopmyIibI JTOIA N

Teopema Iludgaropa u
HA4YaJIa TPUTOHOMETPUM
(10 1)

Teopema Iludaropa, e€ mokazareabCTBO H
IpUMEHEHHUE. OOpartHas Teopema

[Tudaropa.

Omnpenenenue TPUTOHOMETPUYECKUX]
pyHKIM OCTpOTO yriia,
TPUIOHOMETPUYECKUE  COOTHOIIEHHUS B

MPSIMOYTOJIBHOM TpeyrojiibHuke. OCHOBHOE]
TPUTOHOMETPUUYECKOE TOX/IECTBO.
CoOTHOIIIEHUsI  MEXJy  CTOpOHAaMHU B
MPSAMOYTOJIbHBIX TPEYrOJIbHUKAX C yrjlamu|
B 45° u 45°; 30° u 60°

Jloka3bsiBaTh Teopemy lludaropa, ucnojb30BaTh

e€ B  IPAKTUYECKUX  BBIYHUCICHUSIX. POpMyJHpPOBaTH
OIpEJIEJICHNUs] TPUTOHOMETPUYECKUX (QYHKIUNU OCTporo yria,
NPOBEPATH UX KOPPEKTHOCTb.
BbiBOAUTH TPUTOHOMETPHUYECKHE
[IPSIMOYTI'OJIBHOM TPEYTrOJIbHUKE.
HMccaenoBarb COOTHOIIEHUS] MEXYy CTOPOHAMHU B IPSIMOYTOJIbHBIX
TpeyroJIbHUKax ¢ yriaMu B 45° u 45°; 30° u 60°.

COOTHOIIICHMU S B

Hcnoab3oBaTrhb (hbopMy b NIPUBEICHUS " OCHOBHO€]
TPUTOHOMETPUUYECKOE TOXKAECTBO JUIS HaXOXXJICHUS]|
COOTHOLIEHUNW MEXJYy TPUTOHOMETPUYECKUMHU (QYHKIUSIMY]

Pa3JIMYHbIX OCTPBIX YTJIOB.
le/IMeHﬂTb IIOJIYYCHHBIC 3HaAHUA W YMCHHUA IIPpHU PCIICHUH
IMPAKTHUYCCKUX 3aJa4.

3HAKOMUTBLCHA ¢ HCTOPHMEH PA3BUTHUS T€OMETPUH
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Yriabl B OKPYKHOCTH.
BnucanHblie

U ONHCAHHBIE
4eThIPeXyroJbHUKH.
KacaTeabHbIe

K OKPY>KHOCTH.

Kacanmne okpy:kHocTeil
(13 u)

Brnimcanuble U LIEHTpaJIbHbIE YTJIbI,
YT'OJI MEXK1y KacaTeJIbHOU U XOPIOU.
YTJIBI MEXAY XOpAaMH U CEKYLIUMH.
Broucannbie u
UCTBIPEXYTOJIBHUKHA, UWX HOPU3HAKA
cBolicTBa. [IprumeHneHne 3TUX CBOUCTB
[IPpU PELICHUH I'€OMETPUUYECKUX 3anay.
B3auMHOE pacrosiokeHue BYX
okpy>xHocTel. Kacanne okpy>XHOCTEMN

@DopMyJHPOBATH OCHOBHBIC OIPEJCIICHUS, CBSI3aHHBIC C yTJIaMU|
B Kpyre (BIIMCAHHBINA yTOJI, IIEH-
TpaJIbHBINA YT OJI).

onucanHelicHaxoaMTh BIOHMCAaHHBIC YIJIbI, ONUPAIOLIUECS Ha OJHY Iyry,

UBBIYUCJIATH YIJIbl C IOMOIIBIO TEOPEMBI O
BIOUCAHHBIX yriaax, TEOPEMBI o
4eTpPEXYTOJIBHUKE, TEOPEMBI O HEHTPAJIBHOM yTJIE.

HcciieqoBaTh, B TOM YHCJIE€ C TIOMOIIBIO IIU(PPOBBIX

pECYpPCOB, BIIMCAHHBIE M OIMCAHHBIE YEThIPEX-

YTOJIbHUKH, BBIBOAUTH UX CBOMCTBA U MPU3HAKU.

McnoJb30BaTh 3TH CBOMCTBA M MPU3HAKU OPU PEHICHUM 3a1a4

BIIMCaAHHOM

I[loBTOpEHME,
00001IIeHNe
3HAHMH

(4 )

IloBTOpEHHE  OCHOBHBIX HOHSATUM
METOHOB KypcoB 7 wu 8
00001IeHNE 3HAHUNA

vPemiaTth 3aga4yM Ha TIOBTOPEHHE, WUIIOCTPUPYIIHE CBSI3Y

KJIACCOB,MCXKY PA3JIMYHBbIMHU YaCTsiIMHU KypCa

9 knacc (He meHee 68 1)

Ha3Banue paszaeia
(Tembl) Kypca (4uciio
4acoB)

OcHOBHOE coaecpikaHue

OcHOBHBbIE BHABI 1eSITEJIbHOCTH 06yqa101unxcn
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Tpuronomerpus. OrnpeneneHne TPUroHOMEeTPUIECKUX @DopMyJIUpPOBaTh ONpedeJeHHsl TPUTOHOMETPUYECKUX (PYHKIUN
Teopembl KocunycoB udyHKOUN yriaoB oT 0° go 180°. TYHNbIX U NPSIMBIX YTIJIOB.
CHHYCOB. Kocunyc u cuHyc NpsAMOro u TyImoro BbIBOIUTE TEOPEMY KOCHHYCOB U TEOPEMY CUHYCOB
Pemenue yria. Teopema kocunycoB. (O0oOménHas)(C paanycoM ONUCAHHOW OKPYKHOCTH).
TPeyroJibHUKOB TeopeMa CHHYCOB (C paguycoM omnucaHHOPemiaTh TpeyrojJbHUKH.
(16 1) OKpyxHOCTH). Haxorxzaenue niuH ctopoHPemars NpakTHYECKHE 3aJlayM, CBOJSAIIHMECS K HaXOXXICHHUIO
11 BEJINYUH YIJIOB TPEYTrOJIbHUKOB. PA3JIMYHBIX JIEMEHTOB TPEYTrOJIbHHUKA
dDopmysa 1Iomaa TpEeyrojJbHUKa
Uepe3 JBE CTOPOHBI M YroJ MEXJy HUMH.
Ddopmyna mIIOmAIM UETHIPEXYTOJIbHHUKA
Hepes3 ero JUaroHajad U yroj MeXJa1y HHUMHU.
I[IpakTHueckoe MNPUMEHEHHE JOKa3aHHBIX
Teopem
IIpeoOpaszoBanue ITonsaTue o nmpeoOpa3oBaHUHM MOJIOOMSI. OcBauBaTh NOHATHE TIPEOOpPa30BAHUS TTOIO0US.
nonoousi. MerpuyeckneCOOTBETCTBEHHbIE 3JI€EMEHThl IOJA00OHBIXMcciae0BaTh OTHOILIEHHE JIMHEHHBIX 3JIEMEHTOB
COOTHOLLIEHHUS uryp. ¢uryp npu npeodpazoBanun noxodbusi. Haxoaurts
B OKPY’KHOCTH Teopema O IPOU3BEJICHUH OTPE3KOB MpUMepbl TTOA00HMsT B OKpy Karomeh IeHCTBUTEIbHOCTH.
(10 g) XOpZ, TEOpeMa O MPOU3BEACHUU OTPE3KOBBBIBOAMTHL METPUYECKHE COOTHOUICHHUS MEXIYy OTpe3KaMHu
CEeKYyIIUX, Teopema o KBaJApaTeXop/l, CEKyLIMX M KacaTeJbHbIX C HCHOJIL30BAHUEM BIIMCAHHBIX
KacaTeJdbHOU. IIpuMeHeHne B PEmEeHUHYTIOB U NOJIOOHBIX TPEYTOJIBHUKOB.
reoOMEeTPUUYECKUX 3a/1a4 Pemiath reoMeTpUUYeCcKHUE 3a/1aUM U 3aJa4d U3 PEATTbHOM >KHU3HU
C MICITOJIb30BaHUEM IMTOJOOHBIX TPEYTOJIHFHUKOB
BekTopsbi (12 u) OrnpeneneHyue BEKTOPOB, ciiokeHue UM cenmoab30BaTh  BEKTOPbl  KaK  HampaBJE€HHbIE  OTPE3KHU,

Pa3HOCTh BEKTOPOB, YMHO>KEHHE BEKTOpa HA
YUCIIO.

DU3NYEeCKUl M TE€OMETPHUUYECKHUN CMBICII
BEKTOPOB.

Paszno>xenune BEKTOpa o JIBYM|
HEKOJUIMHEApHbIM BeKkTopaM. KoopamHare]
BEKTOPA.

CkaJIIpHO€ TPOU3BEJICHUE BEKTOPOB, €ro

HcCiIe0BaTh T'eOMEeTpuUeckuil (mepemMenieHne) U  (uU3nUecKui
(cuna) cMBICTBI BEKTOPOB.

3HATHh OomnpeaeJeHUsi CYMMBI U Pa3HOCTH BEKTOPOB, YMHOXXCHHS]
BEKTOpa Ha 4YHMCJIO, HCCJIed0BaATh TI'€OMETPUUYECKUN U
(pm3uaecKkrii CMBICITBI DTUX OTIEPAITHA.

PemiaThs reoMeTpruyeCcKUe 3a71a4d C UCIIOJIb30BAHUEM BEKTOPOB.
PackiaabiBaTh BEKTOD I10 JIBYM HEKOJUTMHEAPHBIM BEKTOPaM.

M cnoJib30BaTh CKaJISIPHOE NPOU3BEJICHUE BEKTOPOB, BBIBOAUTH

MNPUMCHCHHUC JII HaAXOXACHUSA TJIHUH U

er0 OCHOBHbBIE CBOUMCTBA.
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YTJIOB.
Perienune 3aga4y ¢ NOMOILIBIO BEKTOPOB.
IIpruMeHeHue BEKTOPOB JUIsl peELIeHUs

3ada4d KMHCMAaTHUKHM U MCXaHHUKHN

BbIuuciasiTb CymMMy, pPa3sHOCTb H CKaJISIpHOE IIPOHU3BEIECHUE
BEKTOPOB B KOOpJMHATAaX.

IIpuMeHATh CKaJsSIpHOE POU3BEAECHUE JJIs1 HAXO0XKACHUS JUIUH U
YTJI0B

/lekapTOBbI
KOOP/IMHATHI
niockoctu (9 1)

HAa

JlekapTOBBI  KOOpPJAWHATBI  TOYEK  HA
MJIOCKOCTH.

YpaBHEHUE OpsSIMOM. YrinoBoi
Ko3dPUIMEeHT, TaHIeHC YyIJjla HaKJIOHAa,
napayuleJbHbIE W [EPHEHIAUKYJISAPHBIC
psiMbIE.

YpaBHEHHE  OKpy>KHOCTH. HaxoxaeHue
KOOpJAHWHAT TOYEK nepecedeHus]
OKPY>KHOCTH U MPSAMOU.

Meton KOOpAUHAT apu pemenun
T€OMETPUUYECKUX 3aaad.

HMcrnionp30BaHne MeTola  KOOpAWHAT B

MPaKTHUYCCKUX 3aJavdax

OcBauBaTh MOHATHE IPAMOYIOJIBHOW CHCTEMBI KOOpJWUHAT,
JIEKapTOBBIX KOOPAMHAT TOYKH.
BeiBOAMTHL ypaBHEHHE IMPAMOM U OKPYKHOCTH. BblaejasiTh

IMOJIHBIM  KBaJapaT JJIs1 HaXOXXIECHUS
OKPY>KHOCTHU IO €€ YPaBHECHHUIO.
Pemarp 3a1a4M Ha HAXOXXJAEHHUE TOYEK IIEPECEUYECHUS PSIMbBIX U
OKPYKHOCTEH € ITIOMOILBIO METO/Ia KOOPAUHAT.

Hcnoab30BaTh CBOMCTBA YIJIOBOro Ko3d@uimeHTa npsMoi mpu
[pEILLIEHUH 3aJ1a4, JJIs1 ONIPEJICIICHUsI PACIIOIOKEHUS MIPSIMOM.
IlpuMeHsaATh KOOpAMHATBI IIPU PELUIEHUH TE€OMETPUYECKUX W
IMPaAKTHUYICCKUX 3aaa4, JIdd TIIOCTPOCHUA MATCMATHYCCKHUX
MoJiesiell peallbHBIX 3a74a4 («MEeTO KOOPAMHAT).
Ilonb30BaThCs /Ul ITIOCTPOCHUSI M MCCIENOBAaHUN LU(PPOBBIMHY
pecypcamm.

3HAKOMUTBCS C HUCTOPHUEN Pa3BUTHSI TEOMETPUH

oHeHTpa H pagnuyca

IIpaBHJIbHBIE
MHOI'0YI0JIbHUKH.
J[1MHA OKPYKHOCTH U
JI01aAb Kpyra.
Boraucienue
MJ101a1eH

(8 u)

IIpaBUIBHBIE MHOTOYTOJIBHUKH,
BBIUHCIIEHUE UX 3JIEMEHTOB. HUHucio

m W JUIMHA OKpYyXHocTu. JlnuHa ngyry
OKpy>KHOCTH. PannanHas mepa yria.
[lnomane Kpyra ¥ €ro 2J1eMeHTOB

(cexTopa u cermeHTa). Beraucienue
rutoranaei puryp, BKIFOYAOIIHUX
SJIEMEHTHI KpyTa

DopmMyIHpPOBATH ONPEACICHUE MPaBUIIbHBIX MHOI'OYTOJIBHUKOB,
HaXOAUTh UX DJIEMEHTHI.

Ilonb30BaTHCA MOHATHEM JJIMHBI OKPY’KHOCTH, BBEOEHHBIM C
[MOMOIIBIO TIPAaBUJIBHBIX MHOTOYT'OJIBHUKOB, ONPeAeJsiTh 4YHCIIO
7, JUIMHY JyTU U paJJlaHHYI0 MEpy yrIJa.

IIpoBoauTh nepexoa OT paJguaHHON MEpPHI yria K

rpaJlyCHOM U HAa0OOpOT.

OmnpeneasiTte NIOManbk Kpyra.

BeiBoaurth ¢GopmyJibl (B rpallyCHOM M paJuaHHOMN
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Mepe) I JJIAH OyT, TUIONIaJield CEKTOPOB U CETrMEHTOB.
BoiuuciasaTh 1Iomanu  Quryp, BKIIOYAIOIIAX  AJIEMEHTH]
OKPY>KHOCTH (KpyTa).

HaxoauTh 1uioaiv B 3aJlayax peajlbHOW KU3HU

JIBH2KEeHHS MJIOCKOCTH

(6w

IIpocreiiiie NpPUMEHEHUS B
3a1a4

IlonsitTue O  JABMXKEGHHUU  TILIOCKOCTH.
IlapasuienbHbId  OEPEHOC, MOBOPOT U
cumMMeTpusi. OCH U LICHTPbI CUMMETPHH.

peuieHuy

Pa30oupars npuMepsl, WUIIOCTPUPYIOIINE IIOHSATHUSA NBHUKCHUS,
[IECHTPOB U OCE€H CUMMETPHUH.

DopmMyIHpOBaTL  ONPENCICHUS  NapajuleIbHOTO  IIEpeHoca,
[IOBOPOTa M OCEBOM CHMMETpUH. BbIBOAMTBL HX CBOMCTBA,
HAXOAUTH HEIIOJABM)KHBIC TOUKH.

HaxoauTh IEHTPHI U OCH CHMMETPHUN IPOCTESHIINX PUTYD.
IIpuMeHATs MapajuICIbHBIM IIEPEHOC M CUMMETPHUIO IIpYH
[pEIIEHNN T€OMETPUUECKUX 3a1a4 (pa3ouparb OPUMEPHI).
Hcnoab30BaTh sl IIOCTPOEHUSI U MCCIIEOBAaHUIN IUMPOBBIC

pecypchl

IloBTOpEHUE,
00001IEHHE,
cucTeMaTH3anus
BHAHMH

(7 4)

TpeyrojibHUKH.

MpsIMbIE.

IloBTOpCEHUE OCHOBHBIX ITOHSATHI "
METOJIOB KypcoB 7—9 kiaccoB, 000011IeHHE U
cucTeMaTru3alus 3HaHui. [Ipocrenne
reomMeTpuueckue (GUTypbl U HX CBOWCTBA.
3MepeHne reoMeTpu4ecKux BEJINYUH.

I[lapannenbHble HW  INEPHEHAUKYJISIPHBIE
OKpy>XHOCTb UM Kpyr. I'eomerpuueckue

MMOCTPOCHUsI. YTIJIIBI B  OKPY>XHOCTH.
BriicaHHble W ONMCAHHBIE OKPY>XHOCTH

OnepupoBaTb NOHATUAMM: QuUrypa, TOYKa, IMpsiMasi, Yroil,
MHOTOYTOJIbHUK, pPaBHOOEIPEHHBIM ©W  PaBHOCTOPOHHHMN
TPEYrOJbHUKH, MPSIMOYIOJbHBIM TPEYrOJbHHUK, MEJIHUaHa,
OHCceKTpuCca M BBICOTAa TPEYroJbHHUKA, HNapaJuleJIOrpaMM,
poMO, MNpPsIMOYTOJIBHHUK, KBaJpaT, Tparenus; OKPY>KHOCTb,
KacaTeJIbHasl; paB€HCTBO WU Mojo0ue pUryp, TpeyrojbHHUKOB;
NapajyieJIbHOCTh W IEPHEHAUKYJISIPHOCTD IIPSIMBIX, YIOJ]
MEXAYy MPSIMBIMH, CHMMETPHUSI OTHOCUTEIIBHO TOYKHU U MPSIMOIA;
JUIMHA, PACCTOSIHUE, BEJIMUMHA yIJia, IUIOIAb, IEPUMETD.
Hcnoab3oBars dopmyJibr: rnepumMeTpa "u TUIOIIAIH
MHOTOYI'OJIbHUKOB, JUIMHBI OKPY’KHOCTHM W IUJIOIIAAWd Kpyra,
00BbEMa NPSIMOYTOJIBHOI'O NapajuieIenuIle/1a.

OnepupoBaTh NOHATHAMM: IPIMOYTOJIbHAsI CUCTEMa KOOPpAUHAT,
BEKTOpP; MCIOJIB30BAaTh DHOTU MNOHATUS JIs1 IIPEJACTABIICHUS]
JTAHHBIX W pEIIeHMs 3ajad, B TOM YHCJIE U3 JAPYTUX y4eOHBIX
npeaMeTroB.  Pemars 3agaYM Ha  IIOBTOPEHHME OCHOBHBIX
[MOHATUM, WJIIOCTPALMIO CBS3EH MEXAY pPa3IM4HBIMH YacTsIMU

MHOTI'OYT'OJIbHUKOB.

IIpsimas U OKPY>KHOCTb.
HeThIpEXYTOJIBHUKH. Bnucannble b1
OIIMICAaHHBIE YETBIPEXYTOJIbHUKH.

Teopema I[Mudgaropa u Hayasa|
TPUTOHOMETPHUH. Pemenue 001X
TPEYTrOJbHUKOB.

Kypca. BeiOupaTs MeToa /Uil pelIeHUs 3a1a4du.
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IIpaBuibHBIC MHOT'OYTOJIbHUKU.[PeliaTh 3a1a4M U3 MOBCEIHEBHOMN >KU3HU
IIpeoOpa3zoBaHuss MJIOCKOCTH. JIBU>KEHUSI.
ITonooue. CummeTpusi.

TTromanb. Breruauciaenue IIomajaci.
I Lnontaagn mogoOGHBIX QUTYP.

JlekapTOBBI KOOPJIUHATHI HA THIOCKOCTH.
BekTopbl Ha MIIOCKOCTH

PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» 7-9 KJIACCBI
HOEJN U3YYEHUA YYEBHOI'O KYPCA

B coBpemenHOM 1IM(POBOM MUpE BEPOATHOCTh M CTATHCTHUKA MPUOOPETAIOT BCE OONBIIYI0 3HAYUMOCTb, KaK C TOUKH 3PEHUS MPAKTUYECKUX
MPUJIOKEHUH, TaK U UX PO B 00pa3oBaHWHU, HEOOXOAMMOM KaKIOMYy uenoBeky. Bospactaer umcio mpodeccuid, mpu OBIaJIeHUHU KOTOPBIMU
TpebyeTcst xoporias 6a3oBasi MOJATOTOBKA B 00JaCTU BEPOSITHOCTU U CTAaTUCTUKHU, TaKas MOJArOTOBKAa Ba)KHa JJISi MPOJOJDKEHUS 00pa3oBaHUS U IS
yCIIeTHOM MpodeccnoHanbHOM Kapbephl.

Kaxxaplii 4eoBeKk MOCTOSHHO MPUHUMAET PEIIeHUs Ha OCHOBE MUMEIONIMXCS y HEero JMaHHBIX. A J7ii 000OCHOBAHHOTO MPHUHSTHS PEIICHUS B
YCJIOBHSIX HEIOCTATKA UM U30bITKAa HH(OpMAIIUK HEOOXOAMMO B TOM YHCJIE XOPOIIO C(POPMUPOBAHHOE BEPOSITHOCTHOE M CTATUCTUUECKOE MBIIIJICHHE.

NMeHHO mo3TOMYy OCTpO BCTalla HEOOXOAUMOCTh COPMHUPOBATH y OOYUAOMIMXCS (DYHKIIMOHAIBHYIO TPAMOTHOCTh, BKIIFOUAIOIIYIO B CeOs B
KaueCTBE HEOTHhEMJIEMOW COCTAaBISIONICH YMEHHE BOCHPHUHUMATh U KPUTHYECKH aHAJU3UPOBATh HH(POPMAIMIO, MPEACTABICHHYIO B Pa3IUYHBIX
(dhopmax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHX PEaJbHBIX MPOILIECCOB U 3aBUCUMOCTEH, TPOU3BOAUTH MPOCTEHIITHE BEPOSITHOCTHBIE PACUETHI.
3HAKOMCTBO C OCHOBHBIMHU MPUHIUIAMK cOOpa, aHaIM3a U MPEACTaBICHUS JaHHBIX U3 Pa3UYHbIX cep KU3HU 00IIeCcTBa U rOCyAapcTBa MpUoOIIaeT
oOyuaromuxcsi K OOIIeCTBEHHbIM HHTepecaM. M3ydeHrne OCHOB KOMOMHATOPHUKH pPa3BUBACT HABBIKM OpraHH3alluu mepedopa U mojacyéra yucia
BapHaHTOB, B TOM YHKCJIE, B MPUKIAIHBIX 33/a4yaX. 3HAKOMCTBO ¢ OCHOBaMH Teopuu rpadoB co3qaét MareMaTHUYeCKUil pyHIaMeHT 715 OPMUPOBAHUS
KOMIIETEHIIM B 00nacTh MHOOPMATUKH W HUQPPOBBIX TeXHONOTHA. [IoMHMO STOro, Mpu W3Y4YEHHWH CTATHUCTHKU M BEPOSTHOCTH OOOTAIIAIOTCS
MIPEACTABJICHUS YYAIIUXCS O COBPEMEHHOW KapTHHE MHUPa M METOJaX €ro UCCIeoBaHusI, POpMUPYETCS TOHUMAHUE POJTH CTATUCTUKHA KaK UCTOYHHKA
COIMAIPHO 3HAYMMON WH(OPMAITUU U 3aKJIaIBIBAIOTCS OCHOBBI BEPOSITHOCTHOT'O MBITIUICHHS.

B cooTBercTBHM C JaHHBIMH IIEJISIMH B CTPYKTYpPE MPOTPaMMbl Y4eOHOTO Kypca «BeposiTHOCTh M CTaTHCTHKA» OCHOBHOM IIKOJIBI BBIJICIICHBI
CIIEYIOIIHE COJAEPKATEIbHO-METOANYECKHE JTMHUU:

L ((Hpe,ZICTaBJ'IeHI/Ie JaHHBIX W OIIKMCAaTCIbHasA CTaTUCTHUKA),
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e «BeposTHOCTBY;
e «DneMeHTbl KOMOMHATOPHKIY;
e «Bgenenue B Teopuio rpadon.

Copnepxanmne nuaun «lIpencraBneHne AaHHBIX M OMHCATENbHAS CTATUCTUKA» CIYXKUT OCHOBOW Ui ()OPMHUPOBAHMS HABBIKOB PAaOOTHI C
uHpOpMalKe: OT YTEHUs] U WHTepIpeTanuyd WHPOPMAaLUK, MPEICTaBICHHON B TabiMIax, HA AMarpaMMax M rpadukax 10 cOopa, IpeiCTaBICHUS U
aHaJIM3a JaHHBIX C UCIOJIB30BAHNEM CTATUCTUYECKUX XapaKTEPUCTUK CPEIHUX U paccenBaHus. PaboTas ¢ JaHHBIMU, 00yJalOUIMecs y4aTcs CUUTHIBATD
U MHTEPIPETUPOBATh JAHHbIC, BBIIBUTATh, ApIYMEHTHPOBATh U KPUTHKOBATH MPOCTEUIINE THITOTE3bl, Pa3MBIILIATh HaJl (pakTOpaMu, BBI3BIBAIOIIIMHU
M3MEHYHMBOCTD, M OLICHUBATh UX BIMSHUE HA PACCMATPUBACMBbIC BEIMYNHBI M IIPOLIECCHI.

WHTYyUTHBHOE TpEACTaBICHUE O CIYYalHOW M3MEHYMBOCTH, MCCIIEIOBAaHHE 3aKOHOMEPHOCTEW M TEHACHIMH CTAaHOBUTCS MOTHUBUPYIOLICH
OCHOBOH JUIsl M3YYEHUSI TEOpUHU BeposTHOcTeH. Bosbmioe 3HaueHHe 3/1eCh UMEIOT MPAKTHYECKUE 3aJlaHMsl, B YaCTHOCTH OMBITHl C KIACCHYECKHUMHU
BEPOSTHOCTHBIMH MOJICIISIMU.

[ToHsTHE BEpPOSITHOCTH BBOAMTCS KakK Mepa IMPaBAOMOAOOHs ciaydailHOro coObitusa. [lpu m3ydeHnm Kypca OOydaromuecs 3HaKOMSTCS C
NPOCTEUIIMMUA METO/JaMHU  BBIYHCICHUS BEPOSTHOCTEH B CIy4YaillHBIX OJKCIIEPUMEHTaX C PABHOBO3MOXHBIMH JJIEMEHTAPHBIMH HCXOJaMHU,
BEPOSITHOCTHBIMH 3aKOHAMU, MMO3BOJIIONIMMH CTaBUTh W PEHIaTh 0oJee CIOKHBIC 33Jauu. B Kypc BXOAAT HadallbHBIC MPECTABICHHUS O CIyYaiHbBIX
BEJIMYMHAX U UX YMCIIOBBIX XapaKTEPUCTUKAX.

Taxxke B paMKax 3TOro Kypca OCYILECTBIISETCS 3HAKOMCTBO O0YyYaroIUXcs ¢ MHOKECTBAMU U OCHOBHBIMH OIEPALMSAMHU HaJ MHOXXECTBaMH,
paccMaTpUBAIOTCS IPUMEPBI IPUMEHEHHUS JJIs pellIeHUs 3a/1a, a TAK)KEe MCIIOJIb30BaHMs B APYrHMX MaTeMaTHUECKUX KypcaxX U y4eOHBIX MTpeIMeTax.

MECTO YYEBHOTI'O KYPCA «BEPOSATHOCTDb U CTATUCTUKA» B YYEBHOM IIVIAHE

B 7—9 xnaccax usydaerca Kypc «BeposiTHOCT M CTaTUCTHKa», B KOTOPbIH BXOJAT pasaeinsl: «lIpencraBieHue NaHHBIX W OMHCATEIbHAs
CTaTUCTHKA»; «BeposTHOCTBY; «D1eMeHTbl KOMOMHATOPHUKKNY; «BBeneHue B Teopuio rpaosy».
Ha u3ydenune nanHoro kypca oTBOAUT 1 yueOHBIN yac B HEIEIO B TEUEHUE KaXA0ro roja o0y4yeHus, Bcero 102 yueOHbIX yaca.

COJEPKAHUE YYEBHOI'O KYPCA «BEPOATHOCTb U CTATUCTHKA» (I10 TOJAM OBYYEHMUS)

7 kaace

[IpencraBineHne NaHHBIX B BUAE TaOMUIl, auarpamm, TpadukoB. 3amojHEHHe TaOIuI], YTeHHWE U TOCTPOSHUE Iuarpamm (CTOIOMKOBBIX
(cronbyatbix) M KpyroBbix). UTeHue rpadukoB peanbHBIX MpoleccoB. M3prnedenune wHGOpMAMU W3 JUarpaMMm W TaOJNHIl, HCTIOJIb30BAaHUE W
I/IHTepHpeTaIII/ISI JAHHBIX.
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OmnwucarenbHasi CTaTUCTUKA: CpefHee apupMETHIECKoe, MeIuaHa, pa3Max, HauOoJbpIIee 1 HaUMEHbIIee 3Ha4eHUs1 Habopa YMCIIOBBIX JaHHBIX.
IIpumeps! cnydaliHONM U3MEHYUBOCTH.

Crny4aliHbIi SKCIIEPUMEHT (OMBIT) M Cly4yaifHoe coObiTHe. BeposTHOCTH M yacToTa. Poib MallOBEpOSITHBIX M MPAKTUYECKU JIOCTOBEPHBIX
cOOBITHH B IpUpo/ie U B 001ecTBe. MOHETa U UrpajbHast KOCTh B TEOPHU BEPOSTHOCTEH.

I'pad, BepmuHa, pedpo. Ctenens BepuHbl. Yncno pédep u cymMmapHas crenedb BepiuuH. [IpencraBinenue o cesi3HocTH rpada. Llenu u nuKIIbL
[Tytu B rpadax. O6xox rpada (ditnepos myTh). [IpencraBinenue o6 opueHTHpoBaHHOM Tpade. Pemenue 3amay ¢ moMorisio rpados.

8 ki1ace

[IpencraBienne AaHHBIX B BUAE TaONMI, auarpamM, rpadukoB. MHOXXECTBO, JJIEMEHT MHOXKECTBa, IMOJMHOXecTBO. Omepauuu Hax
MHO>KECTBaMHU: O0bEIUHEHHE, TIepeceueHue, gonosnHeHue. CBolicTBa omepanui HajJ MHOXECTBAMM: IE€PEMECTUTEIIBHOE, COYETATEIbHOE,
pacripenenuTeNnbHoe, BKIIOUeHHs. cmonp30Banne rpaguueckoro MpeAcTaBiICHUs MHOXKECTB JUIS OMHMCAaHUSI PeabHBIX MPOIECCOB U SBICHHMA, MPH
peuieHuu 3anay.

W3mepenue paccerBaHus JaHHbIX. Jlucniepcust U cTaHAapTHOE OTKJIIOHEHHE YMCIIOBBIX HAOOpoB. JluarpaMMa paccenBaHus.

OneMeHTapHble cOOBITUS cilyyaiiHoro ombiTa. Ciydaiinele coObITus. BeposTHOCTH cOObITHH. ONBITH C PABHOBO3MOXHBIMH 3JI€MEHTapPHBIMU
coObITHsAMH. CiydaiiHblid BEIOOp. CBsI3b MEXKIAY MaJOBEPOATHBIMU M MIPAKTUYECKH JOCTOBEPHBIMU COOBITUSMU B IIPUPO/IE, OOIIECTBE U HAYKE.

HepeBo. CBoiicTBa JepeBbEB: €IMHCTBEHHOCTh ITyTH, CYIIECTBOBAHUE BHCAYEH BEpPIIMHBI, CBSA3b MEXIY UHCIOM BEpIIMH U 4yucIOM pEdep.
[IpaBuno ymHoxeHus. Pemenue 3amgau ¢ momomsio rpadoB. IIporuBononoxxnsie coObiTs. unarpamma Oitnepa. OObeanHeHHe U INepecedyeHue
coObiTuii. HecoBmecTHble coObiTHs. DopMyiia CIOKEHUSI BEpOSITHOCTEH. YcinoBHast BeposTHOCTh. [IpaBuino ymHoxeHus. HesaBucumbie coObITHS.
[IpencraBnenue skcnepuMeHTa B BHJE JepeBa. PerieHue 3amad Ha HaXOXKJIECHUE BEPOATHOCTEH C MOMOINBIO JI€peBa CIy4alHOIO JKCIIEPUMEHTA,
nuarpaMmm Ditiepa.

9 k1ace

[IpencraBiaeHne JaHHBIX B BHUJIE TaOJMII, JUarpaMM, rpaMKoB, HHTEPIIpETalis JaHHbIX. UTeHue U nocTpoeHue Tabiaull, Auarpamm, rpadukoB
10 pEaJIbHBIM JIaHHBIM.

[TepecranoBku u pakropuan. Coueranus u yucio coueranuil. Tpeyronpuuk Ilackans. Pemenune 3a1a4 ¢ MCIoNb30BaHUEM KOMOUHATOPHKH.

['eomerpuueckast BepoaTHOCTh. CityyaiiHbIN BBIOOP TOUKU U3 GUTYpHI Ha MIIOCKOCTH, U3 OTPE3Ka U U3 IyTH OKPY>KHOCTH.

Ucneitanue. Ycenex m Heyaauda. Cepus ucnblTaHui 10 nepBoro ycmexa. Cepusi ucnbiTaHuii bepnymiu. BepostHocTu coObiTHil B cepuun
ucneITaHui bepHymm.
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CrnyuaiiHas BeJIMUMHA U paclpeielieHne BeposTHOCTed. MaremMaTtndeckoe oxuianue u gucnepeusd. [lpuMepsl MaTeMaTHueCKOTO 05KMIaHUS KaK
TEOPETUYECKOI0 CPEIHEro 3HA4YEHMsI BEIMYMHBI. MaTemMaTHMuecKoe OXUAAHME U JUCIEPCHUs CIy4alHOM BEJIMYUHBl «YHMCIO YCIIEXOB B CEPUU
ucHbITaHUN bepHyim.

[Tonstue o 3akoHe OonpIIMX yKceln. M3MepeHne BeposSTHOCTEH ¢ MOMOIIbIO YacToT. Poib U 3HaueHHe 3aKOoHA OOJBIIMX YKCEN B MPUPOJIE U
oO1ecTse.

INJIAHUPYEMBIE TIPEJIMETHBIE PE3YJIbTATBI OCBOEHUSA KYPCA «BEPOSATHOCTDb U CTATUCTUKA»

(1O T'OJAM OBYYEHUS)

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «BeposTHOCTb U cTaTUCTHKa» B 7—9 KilaccaxX XapaKTepU3YIOTCS CIEAYIOIMMU YMEHUSMHU.

7 kiacce

Uwurath MHQOpPMALMIO, TPEACTABICHHYIO B Ta0NHMIaxX, Ha JuarpaMMmax; MpeJICTaBIsATh JaHHbIE B BHAEC TaONHWI, CTPOUTH JHATPAMMBI
(cTonOuKoBbIe (CTOIOYATHIE) M KPYTOBBIE) [0 MACCHBAM 3HAUEHUH.

OnwuceIBaTh U MHTEPIPETUPOBATH pealIbHBIC YHCIIOBBIC JaHHBIC, IPEICTABICHHBIC B TA0IMIAX, HA JUarpaMMax, rpadukax.

Hcnonp30BaTh A7 ONUCAHMS JAHHBIX CTATHCTUYECKUE XApaKTEPUCTHKU: cpelHee apudMeThdyeckoe, MeluaHa, HauOoJjbllee U HauMEHbIIee
3HAYEHUS, pa3Max.

HmeTs mpencTaBlieHHWE O CIy4alHOW W3MEHYMBOCTHM HAa TMpUMEpax IeH, (PU3MYecKuX BeIMYMH, AHTPOIOMETPUYECKHX MAHHBIX; HUMETh
IIPEJICTAaBICHUE O CTATUCTUYECKON YCTOMUNBOCTH.

8 kiace

N3Bnekats u mpeoOpa3oBbIBaTh HHPOPMAIIUIO, TTPEICTABICHHYIO B BHJIE€ TaOJUII, TUarpaMm, rpaduKoB; MPECTaBIATh TaHHbIE B BUJE TAOJIHUII,
auarpamm, rpaukos.

OnuceiBaTh JaHHBIE C MOMOILBIO CTATUCTUYECKUX MOKA3aTeNlel: CpelHUX 3HAUeHUH U Mep paccenBaHUs (pa3max, AUCIEPCUS U CTaHIapTHOE
OTKJIOHCHHE).

HaxoauTh 4acTOTHI YUCIOBBIX 3HAYCHHUH U YAaCTOTHI COOBITHIA, B TOM YHCIIE TIO pe3yabTaTaM U3MEPEeHUN U HaOTIOCHHIA.

HaxomuTe BeposSTHOCTH CIy4ailHBIX COOBITUH B OMbBITAX, 3HAs BEPOSTHOCTH DJIEMEHTAPHBIX COOBITUH, B TOM YHCJIE€ B OMNBITaX C
PaBHOBO3MOYKHBIMHU AJIEMEHTAPHBIMU COOBITHUSIMHU.

Hcnonp3oBath rpaduyeckue MOJENIN: JEPEBO CIy4allHOTO 3KCIEpUMEHTA, TUarpaMmbl Diiiepa, YucaoBast npsmasi.

OnepupoBaTh MOHATHSIMH: MHOXKECTBO, ITOJIMHOKECTBO; BBIIOJIHITH ONEPAllMU HAJl MHOXECTBAMH: 00bEeJUHEHHE, TIepeceYeHre, T0TIOTHEHHE;
MIEPEYUCIIATh 3JIEMEHThI MHOXKECTB; IPUMEHSITH CBOWCTBAa MHOKECTB.
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Hcnonp3oBaTh rpa(pymecxoe MpeaACTaBJICHUEC MHOXCCTB U CBsI3eH MCXKAY HHUMU JJId OIIMCaHHA IMPOLECCCOB U ﬂBHeHHﬁ, B TOM 4YHCJIC TIpH
pEeLIeHNN 3a1a4 U3 IPYruX y4eOHbIX NIPEAMETOB U KYypPCOB.

9 kJacc

W3Bnekatb W mpeoOpazoBbIBaTh HH(POpPMAIMIO, MPEACTABICHHYIO B pa3IMYHBIX HMCTOYHHMKAX B BHUAE TaONUL, AUarpaMm, TIpaduKoB;
MIPEJICTaBIATh JaHHBIE B BUJIE TaOJIHII, JUarpamMmm, rpadukos.

Pemmarsb 3a1aun oprann3oBaHHBIM I1epeOOpPOM BapHAHTOB, a TAKXKE C UCIOIb30BaHMEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonb30BaTh onucaTenbHbIe XapaKTEPUCTUKU JIsI MACCUBOB YMCIIOBBIX JIAHHBIX, B TOM YUCJIE CPEIHUE 3HAUYECHUSI U MEPbI PACCEUBAHMUS.

HaxoauTh 4acTOThI 3HAaUEHUH U YaCTOTHI COOBITHUS, B TOM YHCJIIE MOJIb3YSICh pe3yIbTaTaMU IPOBEAEHHBIX U3MEPEHUN U HAOIIOCHUIA.

HaXO[[I/ITI) BCPOATHOCTHU cnyt{aﬁme COOBITUH B HU3YYCHHBIX OIIbITaX, B TOM YHUCJC B OIIbITAX C PABHOBO3MOXHBIMU 3JICMCHTAPHBIMU
COOBITHSIMH, B CEPHSIX UCIIBITAHUH JI0 IEPBOTO yCIeXa, B CEPUAX UCIBITaHUH bepHyIm.

NmeTs npeacTaBiieHUE O CIIy4YalHOW BEJIMYMHE U O PACIPENCIICHUN BEPOATHOCTEM.

HNmets MpeaAcCTaBJICHHUEC O 3aKOHC 6OJII)HII/IX YHCCJII KaK O IPOSABJIICHHUHU 3aKOHOMCPHOCTU B CHy‘l&fIHOIﬁ HN3MCHYMUBOCTU U O POJIM 3aKOHA 60JII)IHI/IX
qrcell B IPUPOJIe U 0OIeCTRe.

TEMATUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTUKA» (ITO TOAAM OBYYEHMUS)

7 kaacc (He MeHee 34 1)

68



HazBanmue pasnaena
(TeMbl) (YHUCJI0 YACOB)

OcHOBHOe coJepKaHue

XapakTepucTUKA JeITeJILHOCTH 00y4arIuMXcs

IIpeacraBienue IIpencrasienue paHHbIX BOCBaMBATH CHOCOOBI NPEACTABICHUA CTATUCTUYECKUX JAHHBIX U YHCIIOBBIX|
TAHHBIX Tabaunax. IIpakTHdyecKkueMacCUBOB € IOMOIIBIO TaOJMI W JOuarpaMM C HCIOJIb30BAaHUEM
(7 v) BbIUMCJICHUS I10 TAaOJIWYHBIM@KTYyaJlbHBIX M  BaXXHbIX  JAHHBIX  (ZeMorpaduuyeckue  JaHHBIE,
NaHHBIM. N3Bneuenue HU[IPOU3BOJACTBO IIPOMBIIUIEHHON M CEJIIBCKOXO3SIMCTBEHHOU NPOAYKIINH,
MHTEepHpeTanus  TaOJIMYHBIX[OOIIECTBEHHBIE U IIPUPOIHBIEC SIBJICHUS).
TaHHBIX. IIpaktnueckasiA3yyarb  MeTOAbl  pabOTBl C  TAaOIUYHBIMH HW  TpadUISCKUMH
pa6ora «Tadauubn. [MpEeACTAaBICHUSAMU JaHHBIX C MHOMOILBIO HU(PPOBBIX PECYpPCOB B XOJ€
['papmueckoe mnpencTaBICHUEIPAKTUICCKUX PpadOT
NIaHHBIX B BHUJE KpPYI'OBBIX,
CTOJIOMKOBBIX (cTonbuaTeIx)
narpamMm. YreHnue )51
IOCTPOECHUE JararpamMm.
[Ipumepsl  nemorpaduyecKkux]
UarpaMm. IIpakTrnueckas
abota «JlnarpammbD»
OnucarejbHas YUucinoBele HaOopbl. CpenHeeOcBaumBaTh NOHATHSA: YHCIOBOM HAO0Op, Mepa LEHTPAJIbHOM TEHACHIMUU
CTATHCTHKA apu(MeEeTHUECKOE. (Mepa eHTpa), B TOM YHUCJIE CpeJiHee apupMeTHIeCKOoe, MeThaHa.
(8 u) Menuana 4yucioBoro HabOopa,OnucbIBaTh  CTaTUCTUYECKHME  JAHHBIE C  IIOMOIUBIO  CPEIHETO)

Y CTOMYHMBOCTHh MEIUAHBI.
I[IpakTHueckas padoTa
«CpemHue3HauCHUS .
HaubOonesinee u HauMEHbIIEE
BHAYCHUSI YHMCIIOBOTO Habopa.
Pa3zmax

apupMeTHIecKoro u Meauansl. Pemars 3agauu.

H3yuaTth cBolicTBa CpeJHHUX, B TOM YHCJIE C HOOMOIIbIO IU(PPOBBIX|
pEeCypcoB, B X0Ji€ MPAaKTUYECKHUX padoOT.

OcBauBaThb NOHATHUS: HAaUOOJbIIEE M HAUMEHbIIEE 3HAUEHUS YHCIOBOIO
MacCHBa, pa3zMax.

Pemiath 3agaum Ha BBIOOp cmioco0a OMHMCaHUs JAaHHBIX B COOTBETCTBHUH C

HpHpOI[Oﬁ JaHHBIX U LCJISIMH HUCCIICO0OBAaHUA
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CayuaiiHas Ciy4yaliHas U3MEHYNBOCTHOCBauBATh MOHATHS: YaCTOTa 3HAYEHUN B MACCHUBE JaHHBIX, I'PYIIHUPOBKA]

U3MEHYMBOCTH (mpuMephbl). YHacToTajgaHHbIX, TUCTOIpaMMa.

(6 4) 3HAQUYEHHUU B MacCHBE JAaHHBIX.CTPOUTh U AHAJU3MPOBATH TUCTOIPAMMbI, NMOAOMPATH IOJXOJSAIIUNA IIal
[ pynnupoBka. I ucrorpaMmMmsel. [TpyHIIMPOBKH.
[MpakTrueckast paboraOcBauBarb TrpadUUYEeCKUE MNPEACTABICHUS pPa3HBIX BHJIOB CIIy4YaliHOM
«Crny4daiiHass ©3MEHYHUBOCTH» [M3MEHYUBOCTH, B TOM YHCJIE C IOMOMIBIO ITH(PPOBBIX PECYpPCOB, B XOJC

MpaKTU4YEeCKON pabOThI

Beenenne B Teopumw|l pad, BEpIINHA, pebpo.OcBauBath, nmoHsiTUA: Tpad, BepmmHa Tpada, pedOpo rTpada, CTEICHB

rpacdosn [IpencraBnenue 3aJ1a4u C[(BaJIECHTHOCTH BEPIIWHBI), 1IETIb U ITHUKJI.

(4 q) nomomipio  rpada. CrenenpOcBaMBaTh MNOHATHS: IIyTh B Tpade, »dilepoB IyTh, 00Xox rpada,
(BaJICHTHOCTB ) BEPUINHBL.OPUSHTUPOBAHHBIN Tpad.

Uucio pé€bep w cymmapHasy
cTeneHb BepiuuH. Llenbs u nuk.
[Tyte B rpade. IIpencraBienne
o cBs3HOcTH Trpada. OO6Gxox

Pemiath 3ajayM Ha TOMCK CyMMBI CTEII€HEW BepminH rpada, Ha TTOUCK
00xo/a rpada, Ha IIOMCKIIyTEH B OpUEHTUPOBAHHBIX Ipadax.

OcBauBaTh cnoco0bl NPEACTABICHUS 3aJl1a4y U3 Kypca ajareopbl, T€OMETpHUH,
TEOPHUHU BEPOSATHOCTEH, NPYrux MNpPeaMETOB C IOMOIbIO rpadoB (KapThl,

rpada (piinnepoB IyTh)..CXEMBI, DJJICKTPUYCCKHE IeNH, (YyHKIIMOHAIBHBIC COOTBETCTBHUS) HA
[TpencraBnenue oOmpumepax
OPHUEHTHUPOBAHHBIX I'padax
BepositHocTh U yacToTaCilydaliHbINA OTIBIT nOcBanBaTh MNOHATHSA: CIy4YallHBIH ONBIT ¢ CIIy4yailHO€ COOBITHE,
CJAYy4aifHOTO COOBITHS  [CIyUaiiHOe COOBITHE.MAJIOBEPOSITHOE U TIPAKTUIECKH JOCTOBEPHOE COOBITHE.
(4 g) BepositTHOCTH u qactoTa3yuyaTh 3HAYMMOCTh MAJIOBEPOSTHBIX COOBITUN B IpHUPOAE U OOIIEeCTBE
COOBITHSI. PonbHa BakHbIX nOpuMepax (aBapuM, HecCYaCTHBIE CiIydau, 3alluTal
MaJIOBEPOSITHBIX HrnepcoHaIbHOW MHpOpMAIINH, TIepeaadya JaHHBIX ).
MNPaKTUYECKH  JOCTOBEepHBIXM3y4yaTh poOJIb KIIACCHYECKUX BEPOSITHOCTHBIX Mozeler (MoOHeTa,

COOBITUM B TIpPUpPOJIE U B
OOIIIECTBE. Monera "
UrpajibHasi KOCTb B TEOpHUH
BEPOSITHOCTEM.
ITpakTuyeckas paboTa
«HacToTaBBIITAACHUS OpPJIa»

UrpajgbHasi KOCTh) B TECOPUH BEPOSITHOCTEM.

Hab6aroaare M uU3y4yarhb 4acTOTY COOBITHM B MPOCTBHIX APKCHEPHUMEHTAX, B
TOM 4YHCJE C IIOMOIIBIO IH(PPOBBIX PECypCcOB, B XOJ€ NPAKTUUYECKOM
paboThI
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0060061menue, kouTpoJab [[IpencraBienue NaHHBIX.IIOBTOPATH U3yUYEHHOE U BBICTPAUBATH CUCTEMY 3HAHUM.
(5 4) OnucaresbHas cratucTuka.Pemiarb 3aJauyM Ha OPEACTABICHHE M OINHWCAHUE JAHHBIX C IIOMOIIBIO
BeposTtHOCTB CIIYYaMHOTOU3YYCHHBIX XapakTepUCTHK. OO0CykIaaTh NMpPUMEPbI CIIy4ailHBIX COOBITHH,
COOBITHS MaJIOBEPOSITHBIX M MPAKTUYCCKH JOCTOBEPHBIX CIIyYaWHBIX COOBITHH, HX|
POJIM B IIPUPOAE U KU3HHU YEITOBEKA
8 kiacc (He meHee 34 4)
Ha3zBanue pasaena

(TeMbl) YHCJIO YaCOB

OcHOBHOE coaepikaHue

Xap AKTEPUCTHKA JE€ATCJIbLHOCTH Oﬁy‘lalOIIl]/IXCﬂ

IloBTOpeHne Kypca
7 kaacca (4 1)

OnucareibHag
CTATHCTHKA.
PaccenBanue JaHHBIX

(4 )

JlnarpaMMbl pacCenBaHUs

IIpencraBieHue JaHHBIX.[IOBTOPSITH N3YyUYEHHOE U BHICTPAUBATH CUCTEMY 3HAHUM.

OrmnucareiabHas cratucTtuka.Peniarts 3agavdu Ha IIpCACTAaBJICHHC M OIMMCAHHMC AAaHHBbIX C IIOMOIIBIO
Cny4aiiHas U3MEHYHUBOCTh.M3yUEHHBIX  XapaKTepuCTUK. PemaTb 3agauM Ha  IIPEJCTaBIICHUE]
CpeaHue 9uCcIIOBOTOHAOOpa.  [TPYNIIMPOBAHHBIX JIAHHBIX U OMHUCAHUE CIIy4ailHOW U3MEHYHBOCTH.
Cny4daiiHbie coOnITus.Pemiary 3agaum Ha OIPEACIICHHME YacTOThl CIy4YalHBIX COOBITHH,
BepositHocTH WM 4acTOTHI.0OCYKJAECHHUE IIPUMEPOB CIyYalHBIX COOBITHI, MAaJOBEPOSITHBIX W
Kiaccuueckue MOJISJIUIPAKTUYECKH JIOCTOBEPHBIX CIIy4aWHBIX COOBITUN, UX POJIM B IPUPOAE U
TECOPUH BEPOSTHOCTECH :PKU3HHU YeITOBEKa

MOHETAa UUTpaibHasi KOCTh

OTKJIOHCHUS. JucrniepcussiOcBanBaTh  MOHSITHSI: JIUCOICPCHUST W CTaHJApPTHOE  OTKJIOHCHHE,
YHCIJIOBOTO Habopa.McnoJIb30BaTh HATH XapaKTEPUCTUKH JUJIsI OIMUCAHUS pPacCEeHuBaHUSs]
CraHapTHOE OTKJIOHCHHETAaHHBIX.

YHCIJIOBOTO Habopa.BeLIBUraTh runore3bl 00 OTCYTCTBHUH WU HAJTWUYUU CBS3U MO AHArpaMmam

pacceuBaHMsI.
CTpouTh JUarpaMMbl PacCEHUBAHHUS [0 HMMCIONIMMCS JaHHBIM, B TOM,|
YHCIIE C TOMOIIBIO KOMIBIOTEpa

MHuosxkectBa (4 1)

MHO>XKEeCTBO, MOAMHO>XXECTBO.
Orniepanyi HaJT MHOKECTBaMU:

O6’LCI[I/IHCHI/I€, MNepeCcCUHCHUC,JIOTIOJTHCHHUC.
JIOIIOJITHCHMC. MNcnoan30BaTh CBOICTBA: INEPEMECTUTCIIBHOC, COYECTAaTCIIbHOC,
CBolcTBa onepam/lf/i HaApacCrnpcaciinTCIbHOC, BKJIFOUYCHMSI. Hcnoab3oBaTh rpa(bnqecxoe

OcBauBaTh NOHSATHS . MHOXXECTBO, DJIECMEHT MHOKECTBA, IMOAMHOKECTRBO.
BoInosHATH onepamuM HaJl MHOXECTBaAMHU: OOBEIHMHEHUE, TEepPEeCEUCHHE,
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MHO>KCCTBaMHM:

NpCACTaBJICHUC MHOXXCECTB IIPpH OIIMCaHHMM PCAJIbBHBIX IIPOLIECCOB H

HEepEeMECTUTEINBHOE, SIBJICHUM, MPU PEUICHUH 3a7a4 U3 APYTHUX YUYEOHBIXIIPEIMETOB U KypCOB
COUYETaTeIbHOE,
pacipeleIuTEIbHOE,
BKJIFOUCHUS.
['paduueckoe mpenacTaBICHHUE
MHO>XECTB
BeposiTHOCTH DJIEMEHTapHbIC coObITHs.OCcBaMBAaTh MNOHSITUA. 3JIEMEHTApHOE COOBITHE, Ciy4yallHOE€ COOBITHE Kak|
cay4yaiinoro codbiTus  (CiryyaiiHbie COOBITHS.[COBOKYTHOCTh OJ1IaronpUATCTBYIOILIMX 3JI€EMEHTAapPHBIX COOBITHH,
(6 u) baaronpusitctByroiiue [PAaBHOBO3MOHbIE 3JIEMEHTAPHbIE COOBITHUS.
JIEMEHTapHbIE coObITHs.PemiaTh 3a1a4M Ha BBIYHUCIICHUE BEPOSITHOCTEH COOBITHII IO BEPOSTHOCTSIM|
BepositHOCTH COOBITHUI.PIIEMEHTAPHBIX COOBITHN CIIy4YallHOTO OMBITA.
OnbITel ¢ PaBHOBO3MOXKHbIMHU[PemiaTh 3aJa4yM Ha BBIYUCIEHHUE BEPOSTHOCTEH COOBITMM B OIBITax C|
PIIEMEHTAPHBIMU ~ COOBITHUSIMU.pABHOBO3MOXXHBIMU  3JIEMEHTAPHBIMH COOBITUSIMH, B TOM YHCIE C
CiyuaiiHblii BEIOOD. [MOMOILBIO KOMIIBIOTEPA.
IIpakTnueckas padora «OnbiThlIIpoBOoANT, M M3y4YaTh ONBITHI C PaBHOBO3MOXHBIMHU >JIEMEHTAPHBIMY|
C PaBHOBO3MO>XHBIMUCOOBITUSIMU (C HCHOJIb30BAHHMEM MOHET, WIPAIbHBIX KOCTEH, JIpyrux
PJIEMEHTApPHBIMU COOBITHSIMI» |[MOJIEJIEN)B X0A€ MPaKTUUECKOil padboThI
Beenenune B Teopuw/lepeBo. CBolictBa jepeBa:OcBauBaTh NOHATHA: J€peBO Kak rpad Oe3 mnukia, BUCsYasi BEPIINHA
rpagoB €IUHCTBEHHOCTbH My TH,|(JIUCT), BETBb JIEPEBA, IIyTh BJIEPEBE, TUAMETP JepeBa.
(4 v) CYIIIECTBOBAHHUE Bucasue3yuyarb CBOMCTBA JiepeBa: CYIIECTBOBAHHME BHUCSIYEH  BEPUIUHBI,
BEPILLINHBI, CBSI3b MEXAY|EAMHCTBEHHOCTh IIYTH MEXKIY JBYMsI BEPIIMHAMH, CBSI3b MEXKIY YHCIIOM|

HHUCIIOM BEPIIMH ¢ YUCIOM|
p&6ep. [IpaBusio yMHOXKEHUS

BEPIIINH U YHCIIOM pEOEp.
PemiaTh 3a1a4yM Ha MOUCK U MEPEUYUCICHUE ITyTEH B AepeBe, OINpeacICHUE
quciia BEepUIMH wuium pEOep B aepeBe, 00Xxo; OWMHApHOTO JepeBa, B TOM

HUCJIC C IPUMCHCHHUCM IIpaBUJIa YMHOXCHUA

72



Ciaryvaiinble COObITUSA

(8w

[IpoTuBOIIOIOKHOE  COOBITHE.
Jluarpamma Diinepa.
OObeIMHEHUE U NepecedyeHUe
COOBITHIA. HecoBmecTHble
coObITHsI. DopMmyIia CII0KEHUs]
BEPOATHOCTEH. IIpaBuio
YMHOKEHUS BEPOSITHOCTEH.
Y cii0BHasA BE€POSATHOCTB.
He3aBucumsblie COOBITHSI.
IIpencraBiaenune CJIIy4alHOI O

OKCIICPUMCHTA B BUAC ACPCBaA

OcBanBaTh NOHSATHS . B3aHMHO ITPOTHUBOIIOJIOKHBIE COOBITHS, OTIEpAIlUN HaJ|
COOBITUSIMH, OOBEIMHECHHUE U II€pEeCceYeHHEe COOBITHI, Auarpamma Diepa)

(Diinepa—BenHa), COBMEeCTHbICE 1 HECOBMECTHBIC COOBITHS.

N3yyaTh TeopeMbl O BEPOSITHOCTU OOBEIAMHEHUS NBYX COOBITHH ((hopmyibl
CJIO’KEHUSI BEPOATHOCTEN).

Pemiats 3ajayM, B TOM 4YHCJIE TEKCTOBBIC 3aJadyd Ha OIIPEJICIICHUE
BEpOATHOCTEH OOBEIMHEHUsI M IepeceuyeHUs] COOBITUIl C IIOMOIIBIO
4HCJIIOBOW  HPsIMOU, JqAarpamMm Oinepa, bopmynbsr  cnoxxeHuUst
BEPOSITHOCTEM.

OcBauBaTh MNOHATHS: TPABWIO YMHOXEHHS BEpPOSITHOCTEH, YCIIOBHAS

BEPOATHOCTh, HE3aBUCUMBIE COOBITUS AEPEBO CIYy4YalHOIO ONbITA.
N3yyaTh cBOlcTBa (ONpeIeIeHUs ) HE3aBUCUMBIX COOBITHI.
PemaTh 3a1a4un Ha OoNpe/iesIeHUE U UCIIOIb30BaHUE HE3ABUCUMBIX COOBITUH.

Pemarnb 3aJaYm Ha ITIOHCK BepOHTHOCTeﬁ, B TOM 4YHCJIC YCJIOBHBIX, C
HMCIIOJIB30BAHHUCM [ICPCBA cnyqaﬁHoro OIlIbITa

00001IeHNE, KOHTPOJIb
(4 1)

IIpencrasienue JAHHBIX.
OnucarenbHasi CTaTUCTHKA.
I'padmr. BeposTtHOCTH
CIIy4alHOT O COOBITHSL.

JJIeMEHThl KOMOUHATOPUKU

IloBTOpPSITHL N3YyUYEHHOE U BHICTPAMBATH CHUCTEMY

3HAHWUU.

PemiaTs 3aga4uM Ha TPEACTABJICHHUE W OIMMCAHUE JIAHHBIX C ITOMOIIBIO
N3yUYEeHHBIX XapaKkTepUCcTUK. PelmiaTs 3aauu ¢ mpuMeHeHuem rpados.
Pemiath 3aja4uMm Ha HaXOXJ/ICHHE BEPOSTHOCTH CIYYaWHOTO COOBITHS TI0
BEPOSITHOCTSIM DJIIEMEHTAPHBIX COOBITUH, B TOM YHCJIE B ONBITaX C
[PAaBHOBO3MOYKHBIMHU DJIEMEHTAPHBIMU COOBITUSIMH.

Pemiats 3aga4yM  Ha HaXOXJICHHE BEPOSITHOCTEW OOBEIAHMHEHHUS U
nepecedeHrsi COOBITHI, B TOM YHCJI€ HE3aBUCHUMBIX, C HCIIOJIb30BAaHUEM
rpadMIEeCKUX IMIPEACTABICHUI U AepeBa CIIy4aifHOTO OITITA.

PemiaTs 3amaum Ha TEpeUYUCICHHE KOMOWHAIMM (Yucia MepecTaHOBOK,
qucila COYEeTaHWM), Ha HAXO0XKIACHHE BEPOSITHOCTEH COOBITHH C
NpUMEHEHHEM KOMOWHATOPUKHU, B TOM YHCJIE€ C HWCIIOJIb30BAaHUEM

TpeyroiabHuka llackas
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9 knacc (He meHee 34 4)

HaszBanue pa3nenal

(TeMbI) (4ncI0 YacoB) (OCHOBHOe cojaep:KaHHUe XapakTepucTHKa JeSITeJIbHOCTH 00Yy4YaroImXxcst
[loBTOopenue kypca  |[[Ipencrasienue NaHHBIX.IIOBTOPATH M3y4YEHHOE U BBICTPAMBATh CHCTEMY

8 kJacca OnucarenbHas CTAaTUCTHUKA.3HAHUM.

(4 u) Onepauuu Hajg coObITUsIMU.PemiaTh 3a1a4M Ha IPEJICTABICHUE U OIIMCAHUE JAHHBIX.

HezaBucumocTs coObITHI Pemrarp 3agauMm Ha HaXO0XXJEHHUE BEPOSITHOCTEH OOBEIAUHEHUSI WU
epecedyeHusi COOBITUM, B TOM 4YMCJE HE3aBUCHUMBIX, C HCHOJIb30BaHUEM
rpadT9SCKUX ITPEACTABICHUI U AepeBa CIIy4aillHOTO OIThITA.

Pemiats 3aga4ym Ha II€peyUCIIEHHE KOMOMHaIUil (4Yucia IepecTaHOBOK,

yucila COYETaHMM ), Ha HaX0XKJAEHHUE BEPOATHOCTEN COOBITUN C MPUMEHEHUEM

KOMOMHATOPHUKH, B TOM YHCJIE€ C UCIIOJIb30BaHUEM TpeyroyibHuKa llackans
JJIEeMEeHTBI KomMm6unaTopHoe npasmwioOcBanBaTh TNOHSATHSA KOMOHMHATOpPHOE OpaBWIO  YMHOXKEHMUS,
KOMOMHATOPUKH YMHOXXeHHsI.  llepecTaHOBKU.yIIOpsiIOUCHHAsI Tapa, TpOWKa OOBEKTOB, IIEPECTAHOBKA, (aKTOpHaI
(4 u) Ddakropuan. CoderaHuss  HHUMHCIA, COYETAaHHUE, YHUCIO COUYEeTaHUM, TpeyrojabHUK [lackas.

4HCIIO coueranuil.Pemiatb 3aJa4uM Ha IIEPEUMCIICHHE  YIOPSAJAOYEHHBIX I1ap, TPOEK,

TpeyronbHuUK ITackansa.mepeyncieHne MNEPECTAHOBOK M COYETAHUM DJIEMEHTOB  Pa3JIMYHBIX

IIpakTrueckas paboTaMHO>XKECTB.

«Bpruncienue BeposiTHOCTEl cPemiarh 3ajauM Ha NPUMEHEHHUE YHCJla COYETaHUN B anreope (COKpalEéHHoe

M CITIOJIb30BAHUEM YMHO@eHHue, OuHoM HproTOHA).

KOMOMHATOPHBIX ¢yskumiiPemiarb, nNpuUMeHsisi KOMOMHATOPHMKY, 3aJlayd Ha  BBIYHCIEHUE

PIIEKTPOHHBIX TAaOIUI BEPOSITHOCTEN, B TOM YHCJIE C MOMOIIBIO APJIEKTPOHHBIX TAOJIMIl B XOJI€
NpaKkTUYECKON padOTHhI

['eomeTpuueckas ['eomerpuueckass BepOsITHOCTh.OcBaMBaTh MMOHATHE TI€OMETPUYECKON BeposATHOCTH. Pemiath 3agaum Ha

BEPOATHOCTH Crny4yallHBI BBIOOpP TOUKHU H3HAXOXXJEHHE BEPOSITHOCTEH B OIBITaX, MPEJICTABUMBIX KaK BBIOOP TOYEK U3

(4 q) (purypsl Ha IJIOCKOCTH, H3MHOTOYTOJIbHUKA, Kpyra, OTpe3Ka WM JOyT'M OKPYKHOCTH, 4YHCIOBOIO
OTpE3Ka, U3 JYTU OKPYKHOCTH [[IPOMEKYTKA
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UcneiTanus
bepuym (6 4)

HcneiTanue. Ycnex U
Heyngada. Cepusi HUCIBITAHUHN
110 epBOTO ycrexa.
Hcrnbrtanus bepnymnu.
BeposstHocTH  COOBITHH B
CepyUU HUCHbITAHUN bepHyiuin.
IIpakTHueckas padora
«Hcnbrranus bepnyiuim»

OcBauBaThb NOHSTHUSA. HCIIBITAHHE, DJIEMEHTApPHOE COOBITHUE B HCIIBITAHUY]
(ycnex M Heyjauda), cepusi MCIHBITAaHUM, HACTYIUIEHHE IIEpBOrO YCIEXA
(Heynaum), cepus uctnbiTaHnii bepuyim.

PemaTh 3a1a4M HAa HAXOXKJICHUE BEPOSITHOCTEH COOBITHII B CEpUU HCTIBITAHUM
/I0 mepBOro ycliexa, B TOM YHCIE C NpUMEHEHUEeM (POpMYyJIbl CYMMBbI
rEOMETPUUYECKON IIPOTPECCUMH.

Pemiarh 3a1auM Ha HaXOXJACHHUE BEPOSITHOCTEH DIIEMEHTApHBIX COOBITUH B
CEepUM UCOBITAHUU BepHyIIIM, HAa HaX0XKJICHHUE BEPOSITHOCTHU ONPEAECIIEHHOTO
4uciia YCIIEXOB B cepud wucnelTanul bepnymnn. HM3ydars B xoae
MPaKTH4YeCKOii padoThl, B TOM YHCJIE C IIOMOIILIO HH(PPOBBIX PECYpPCOB,
CBOMCTBA BEPOSITHOCTH B CEpUU UCTIBITAHUN bepHyinmn

CiayuaiiHasi BeJMYNHA
(6 )

Cnyuaiinasi BEJIMYUHA "
pacrpenesicHue BEPOSITHOCTEH.
MaTteMaTH4YeCKOE OXKHJaHue U

ncrnepcust clIy4aiiHOM
BCJIMYMHBI. IIpumepsl
MATEMATHYECKOTO  OXKHUJAAHMs]
KaK TEOpPETHYECKOI'0 CpPEeIHETO
3HA4YE€HUSI BEJIMUNHBI.

I[lonsitTue o 3aKoHe OOJBIINX
qHCel. N3mepenue
BEPOATHOCTEN C  IIOMOIIBIO

qacTtoT. [IpumMeHeHue 3akoHa
OOJTBIITUX YUCEIT

OcBOUTH MOHATHS: CIIydaliHAas BEIUWYUHA, 3HAUCHUE CIIy4YalHOW BEJIUYUHBI,
pacnpeneseHue BEpOsITHOCTEM.

N3yuaTth M 00CyKIaTh NPUMEPHI JUCKPETHBIX U HETIPEPHIBHBIX CIIyYalHbBIX|
BeJIUYUH (POCT, BEC 4YEJIOBEKa, YHUCJICHHOCTh HaCeJCHHUs, ApYyTHue
M3MEHYMBBIE BEJIWYUHBI, paccMaTpuBaBIIECs] B KypcC€ CTAaTUCTHKH),
MOJEIbHBIX CIIyYalHbIX BEJIMYWUH, CBA3aHHBIX CO CIyYaWHBIMHU OIBITAMH
(O6pocaHue€ MOHETHI, UTPATIBHON KOCTH, CO CIIy4alHbIM BHIOOPOMHU T. II.).
OcBauBaTh NOHATHUS: MATEMATUUYECKOE OKMUJAHUE CIIYYAaWHOU BEJIUYHHBI KaK
TEOPETUYECKOE CpEHEE 3HAYCHHUE, NUCHEPCUs CIIydallHOW BEJIMYWHBI KaK
aQHAJIOT JMCIIEPCHUM YMCIOBOro Habopa.

Pemiarp 3a1auyM Ha BBIYMCIIEHHE MATEMaTHYECKOTO OXKHJAAHUSI U JIMCIEPCUH
TUCKPETHOM ClIy4yalHOU BEJIWYHHBI O 33aJIaHHOMY pacOpeieeHUI0, B TOM
4qHCJIe 3a71a4, CBSI3aHHBIX CO CTPAXOBAaHUEM U JIOTEPESIMU.

3HAKOMHUTBCH C MAaTEMATHYECKUM OKHUJIAHHUEM U JUCHEPCHUENH HEKOTOPBIX|
pacrpeaesieHuii, B TOM YUCJIE paCOpeICTICHUs CIyYallHOW BEJIMYHUHBI
«UHCJIO YCIIEXOB» B cepuM ucnobeiTaHul bepnynnu. U3ydaTrs 4YacToTy]|
COOBITHSI B IOBTOPSIIOLIMXCS CIy4YalHBIX ONBITaX KakK CIIy4YalHYIO|
BEIUYHHY.

3HAKOMUTBLCS C 3aKOHOM Oomnpimux uywcen (B ¢opme bepuymn):
OOJIBIIIOM YHCJI€ OMBITOB YacTOTa COOBITHS OJIM3Ka K €ro BEPOSITHOCTH.

npu

Pemats 3agaum Ha N3MCPCHHUC BGpOHTHOCTeﬁ C IOMOIIIBIO HAaCTOT.
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O0cy:xaaTh posib 3aKOHA OOJIBIINX YKCE]I B OOOCHOBAHUH YaCTOTHOI'O METOJA]
M3MEPEHUSI BEPOSITHOCTEH.

OO0cyxaaTh 3aKOH OOJBIIMX 4YHCEI KakK IpPOSBICHUE CTAaTHUCTHYECKOH
YCTOMYHMBOCTH B M3MEHYHMBBIX SBICHHUAX, POJIb 3aKOHA OOJBIIMX YHCEN B
PUPOJIEU B )KU3HU YEJIIOBEKA

006001menue, koHTpoJablIpencrasieHne NaHHbIX.[IOBTOPATH M3YYCHHOE U BBICTPAUBATH CUCTEMY
(10 u) OnucarenbHass  CTAaTUCTUKA.3HAHUU.
BepositHOCTB ciaydarHoroPemars 3ajaum Ha IIPEACTABJICHUE U OITMCAHUE JAHHBIX.
COOBITHSA. DiiemMeHThIPeliaTh 3aauM Ha HaXOXXJICHHE BEPOSATHOCTEH COOBITHI, B TOM YHCIC B

koMOuHaTOopuky. CirydyallHbI€ONbITaX C PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU, BEPOSITHOCTEM
BEJIMYWHBI U pacOpeesICHUs (00bEIMHEHUS U NepeceuyeHUs] COOBITHM, BBIUUCIISATh BEPOATHOCTU B ONBITAX|
C CEpHUsAMHU CIIyYalHbIX MCHbITAHUU

KOPPEKIIMOHHASA PABOTA C OBYYAIOIIIUMUCS TPU U3YYEHUU YYEBHOTI'O TIPEJIMETA «MATEMATHUKA»

KoppekunonHnas pabora npeycMaTpuBaeT BBIIIOJIHEHNE TpeOoBaHUM K pe3ynbraTam, onpenaeneHbiMm GI'OC O0O0.

KoppeknuonHast pabota HampapieHa Ha OCYIIECTBIEHUE WHAWBUIYaIbHO-OPUEHTHUPOBAHHOM MCHXOJIOr0-NIeIarornyeckoi MoMoOIIM JAETAM ¢
TPYJHOCTSMU B OOYyYEHUH U COLMAIN3ALMU B OCBOCHHUU MPOTrpamMMbl OCHOBHOI'O OOIEro 0Opa3oBaHUsl, X COLMANBbHYIO aJanTallio U JUYHOCTHOE
CaMOOIPEEIICHHUE.

Koppexkuuonnas paboma obecneuusaem:

- BBIIBJIIEHHME WHAMBHUIYAIbHBIX 00pa3oBaTelIbHBIX MNOTpPeOHOCTEH OO0y4aromuxcs, HanpaBIeHHOCTH JMYHOCTH, MPOQecCHOHATbHbBIX
CKJIOHHOCTEH;

- YCIIEIIHOE OCBOEHHE OCHOBHOW 00I1e00pa30BaTebHON MPOrpaMMbl OCHOBHOT'O OOILEro oOpa3oBaHHs, JTOCTHKEHHE OOYyYaroUIMMHCS C
TPYJHOCTSMHU B OOYYEHUHU U COLMAIM3ALMH NTPEAMETHBIX, METAPEAMETHBIX U JMUYHOCTHBIX PE3YJIbTATOB.

Koppexkuyuonnas paboma cooepacum:

- IMarHOCTUYECKUE U KOPPEKIIMOHHO-Pa3BUBAIOIINE MEPONPUATHUS, 00ecleUrBaloINe YAOBIETBOPEHNE UHIUBUIYAIbHBIX 00pa30BaTeIbHBIX
noTpeOHOCTEH 00yUaIOIIMXCs U OCBOCHHE UMM ITPOrPaMMbl OCHOBHOT'O 00111ero 00pa3oBaHus;

- ycnoBusi 0Oy4eHHsS M BOCHHUTAHMSI OOyYarOUIMXCs, METOJbl OOy4YeHHUS W BOCIUTAHUS, yuyeOHbIE MOCOOUS M IUAAKTHYECKHE MaTepHalbl,
TEXHUYECKHE CPEICTBa OOYYEHHUS KOJJIEKTMBHOIO M WHIMBUAYAJIbHOTO IOJIb30BAaHHS, OCOOCHHOCTH IMPOBEACHUS TPYINIOBBIX U HWHAMBHIYaTbHbBIX
KOPPEKIIMOHHO-Pa3BUBAIOIINX 3aHATHHA.

HanpagsiieHusi KOppeKIHOHHOH padoThI

Huaenocmuueckas paboma exknouaem:
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- BBISIBJICHHE MHAMBHUAYAJIbHBIX 00pa30BaTeIbHBIX MOTPeOHOCTENH 00YYaIOMIMXCs C TPYAHOCTSIMU B OOYUYEHUU M COLIMAIM3ALUN MPU OCBOCHHUH
OCHOBHO 00pa3oBaTeIbHON POrpaMMbl OCHOBHOTO O0IIIET0 00pa3oBaHus;

- OmpeJiesieHne YPOBHS aKTYaJIbHOTO Pa3BUTHS U 30HBI OJMKANMILIEro pa3BUTHS 00YYaroIIerocs ¢ TPYIHOCTSIMH B OOYUYE€HUHU U COLMANIU3AlINH,
BBISIBJICHHE PE3EPBHBIX BO3MOYKHOCTEN 00yUarOILEerocs;

- U3y4YeHHE Pa3BUTHS YMOLIMOHAIBHO-BOJIEBOI1, T03HABATEILHOMN, pedeBoil chep U TMYHOCTHBIX OCOOEHHOCTEH 00yUarOLIXCs;

- U3YYEHHE COIMATIbHOMN CUTYallUU PAa3BUTHS U YCIOBUN CEMEUHOIO BOCIIUTAHUS O0yUYaOIIUXCS;

- U3y4YeHHE aJalTUBHBIX BO3MOXKHOCTEH U YPOBHSI COI[MAIM3AIIMY 00Y4alOIIUXCS;

- U3y4YCHHE UHIUBUYaTbHBIX 00pa30BaTEIbHBIX U COMMATbHO-KOMMYHUKATUBHBIX TOTPEOHOCTEH 00YUIarOIIMXCS;

MOHHUTOPHHT YPOBHS U JUHAMHKHU Pa3BUTHUS 00YyUarOIIUXCS, @ TAKXKe CO3/IaHUsI HEOOXOIUMBIX YCIOBUHM, COOTBETCTBYIOIINX MHAUBHIYaTIbHBIM
00pa3oBaTeNbHBIM TOTPEOHOCTSIM 00YUAIOMIUXCS C TPYIHOCTSIMHU B 00YYEHUH U COLMAIN3ALINY;

- MOHUTOPHUHT JUHAMHKHU YCIEIIHOCTH OCBOCHHSI 00pa30BaTeIbHBIX MPOrPaMM OCHOBHOT'O O0IIEr0 00pa30BaHHUs.

Koppexkuyuonno-pazeusaioujan paboma exknouaem:

- WCIIOJIb30BAHME CHEIHABbHBIX METOIUK, METOJOB U MPUEMOB OOy4YEHUS B COOTBETCTBHM C OOpa30BAaTEIbHBIMU MOTPEOHOCTSIMHU 00yYaro-
IIUXCS C TPYAHOCTSMU B OOYUYEHHUH U COIMATN3ALINN;

- OpraHM3alUi0 U TNPOBEIACHHE WHAMBHUIYAIbHBIX M TPYHIOBBIX KOPPEKIIMOHHO-PA3BUBAIOIINX 3aHATUN, HEOOXOIUMBIX ISl MPEOJIOJICHUS
HapYIIECHUHA Pa3BUTHA, TPYJHOCTEH O0yUEHHS U COLMAIN3ALINY;

- pazBuTHE (HOPM U HABBHIKOB JTMUYHOCTHOTO OOIIEHHSI B TPYIINE CBEPCTHUKOB, KOMMYHHUKATUBHOW KOMITETEHIIMHU; COBEPIIICH CTBOBAHIH HABBHIKOB
COIMAIM3AIMY U PACIIUPEHUHN COIIMAIIBHOTO B3aUMOJICHCTBUS CO CBEPCTHUKAMH;

- OpraHu3allii0 OCHOBHBIX BUJIOB JIEATEIHHOCTH O0YYAIOIINXCS B MIPOIECCE OCBOCHHSI MU 00pa30BaTENbHBIX MTPOTPAMM;

- pa3BUTHE KOMIETEHIINH, HEOOXOJUMBIX JIJIsl MPOIOJKEHUSI 00pa30BaHUs U MPO(EeCCHOHATIBHOTO CaMOOTIPEENICHUS;

- COBEpILIEHCTBOBaHNE HABBIKOB MOJIYUYE€HHUs W UCHONIb30BaHusl uH(popmanuu (Ha ocHoBe MKT), ciocoOCTBYIONINX MOBBIMIEHUIO COIHATBHBIX
KOMITETCHIINI 1 aJIaliTallii B PEabHBIX KU3HEHHBIX YCIOBHSX.

Koncynemamuenas paboma éxknouaem:

- KOHCYJIbTaTHBHYIO IOMOIIF CEMbE B BOMPOCAX BHIOOpA CTPATErMd BOCIMUTAHUS M MPHUEMOB KOPPEKIIMOHHO-PA3BUBAIOLIETO OOyUYCHHs, B
pEIIeHNH aKTyalbHBIX TPYIHOCTEH 00ydaroIerocs;

- KOHCYJNbTALIMOHHYIO TMOJJEPKKY M TOMOINb, HaIlpaBlIEHHbIE Ha COAEWCTBHE CBOOOJHOMY W OCO3HAaHHOMY BBIOOPY OOYyYaroImIMMHCS
npodeccun, ¢GopmMbl U MecTa OOyYEHHsS B COOTBETCTBHM C NPO(eCCHOHAIBHBIMH WHTEPECaMH, WHIWBHUIYaTbHBIMH CIHOCOOHOCTSMHU H
MCUX0(U3HOTOTUIECKUMH OCOOCHHOCTSIMH.

Hugpopmayuonno-npoceemumenvckas paboma exnrovaem:

- “TH(GOPMAIIMOHHYIO MOJIEPKKY 00pa30BaTEeIbHON JAEATEIHFHOCTH O0YUaIOIINXCS, UX POAUTENCH (3aKOHHBIX MTPEACTABUTENCH );

- paznuuHbie (HOPMBI TPOCBETUTENBCKON JEATEIHLHOCTH (JEKIUH, Oecenbl, MHGOPMAIMOHHBIE CTEH/bI, TIEYaTHBIE MaTEpPHUAIIbl, JIEKTPOHHBIS
pecypchl), HalpaBJi€HHbIE Ha pa3bsSCHEHUE Y4YaCTHMKAM OOpa30BaTeIbHOro IMpolecca — oOydaromumces (Kak MMEIONIMM, TaK U HE HMEIOUIUM
TPYOZHOCTH B OOYYEHHHM W COLMAIM3AIUM), HX POAUTENSIM (3aKOHHBIM TPEACTABUTENSIM) — BOMPOCOB, CBSI3aHHBIX C OCOOCHHOCTSIMHU
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O6pa30BaTCJ'II>HOFO mpomnecca.

MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O IPEIMETA «MATEMATHKA)>

ITpocBemenue 2023.

Ne HauMenoBaHue 00bEKTOB U CPEJCTB MATEPUAITBHO-TEXHUIECKOTO 00eCTIeUeHUS

/11
1. IlepeyeHb YUeOHO-METONYECKOI0 o0ecreyeHust

1.1. | Bunenkun H.f. «Matematuka»: YueOuuk ans 5 kinacca. 1,2 yvactu M.: [IpocBemienue
2023.

1.2. | Bunenkun H.f. «Martematuka»: YueOHuk nis 6 knacca. 1,2 wactu M.: [IpocBemenue
2024.

1.3. | Konsrun FO.M. «Anrebpay: Yuebnuk s 9 kinacca. M.: [Ipocsemenne, 2017,

1.4, | Aranacsu JI.C. «I'eomeTpusi» YueOonuk mis 7,8,9 kiacca. M.: IIpocsemenne, 2017.

1.5. | MakapsbrueB FO.H. «Anrebpay»: Yueonuk st 7,8 xinacca. M.: [Ipocsemenue, 2023.

1.6 | Beiroackwii M.P. «BeposTHOCTB U cTaTUCTHKA»: Y4eOHUK a1 7-9 kimacca. 1,2 yactu M.:

2. llngpoBsbie 00pa3oBaTebHbIE PeCYPChI

2.1. | https://disk.yandex.ru/d/EktOpnyKhhGntA

2.2. | https://resh.edu.ru

2.3. | https://uchi.ru

2.4. | https://edu.skysmart.ru/

2.5 | Meroanyeckne Buaeoypoku — ExnHoe conepxanue obmiero oopazoBanust (edsoo.ru)

2.6 | Meronnueckue kekchl — EnuHoe conepkanue obiero oopazoBanus (edsoo.ru)

2.7 | BupryanapHble 1a00paTOpPHBIE U MPAKTHYECKHE pa0OTHI HA YIJIYOJIEHHOM YPOBHE OCHOBHOIO

o01rero oopasosanus (edsoo.ru)

3. Texunueckue cpeacTBa 00y4eHHust

3.1 | HoyrOyxk 1
3.2 | Ilpoekrtop 1
3.3 | IlpunTep 1
3.4 | JlokyMeHT Kamepa 1
3.5. | YcrpoiicTBa BeIBO/Ia 3ByKOBOH HH(pOpMAIiK (KOJOHKH) 1
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https://disk.yandex.ru/d/Ekt0pnyKhhGntA
https://resh.edu.ru/
https://uchi.ru/
https://edu.skysmart.ru/
https://edsoo.ru/metodicheskie_videouroki/
https://edsoo.ru/metodicheskie_kejsy/
https://content.edsoo.ru/lab/
https://content.edsoo.ru/lab/

