Tl'ocynapctBenHoe OromxeTHOE 001Ie00pa3oBaTensHOe yuapexaeHne Camapckoii 001acT OCHOBHAs
obmeoOpazoBarenbHas mkoga Ne 2 UMeHHU MoJHOro KaBajnepa opaeHa Ciabl [TaBma @enopoBruua Briacosa cena
Comueunas [Tomstaa ropoackoro okpyra JKuryneBck Camapckoit obmactu

«CoryacoBaHo»
3amecTuTens qupekTopa no YBP
'ymaa H.A.

23 mrons 2022 .

«IIpunsaTo»

Ha 3aceaHuu
Ilemaroruueckoro coBera
IIpoToxon Ne 7

27 wrons 2022 T.

«YTBepKIaI0»

Hupexrop  ['BOY OOLI Ne 2
Teneruna E.B.

Ipukaz Ne 21-ox

Ot 29 urons 2022

Pabouast nporpamMmma no 0moJiorumn

5-9 kaacc

Pa3paborana: yuuresp MmateMaTuku CmoJiuk T.D.

Cpok peanuzauuu — 5 Jier.

r./KuryJjesck, 2022 r.

\

C=RU, O=IBOY OO0l
Ne2, CN=TeneruHa E.B.,
E=gbou2telegina@mail.ru
008050ec0b9f31dd2d
2022.08.30 15:14:
04+04'00'



COJEP) KAHHUE

TTOSICHUTEIBHAS 3AIMMCKA « « . . v v vvvee e e e eenns
OO0mrast xapakTepuCcTHKa y4eOHOTr0 IpeaMera
«MaremaTtuka». 5—9 Kmacchl . .. .............
[{enu 1 0COOCHHOCTH M3y4YeHUS YI4eOHOTO TpeMeTa
«MaremaTtuka». 5—9 Kmacchl . .. .............
MecTto yuebHoro mpenMera «MaTeMaTHKa
BYICOHOM TIJTAHE « .+« o v v oveeeeeeeie e e

[TnanupyemMble pe3ynbTaThl OCBOCHHUSYYeOHOTO Tpeamera «MareMaTukay
Ha YPOBHE OCHOBHOT'O OOIIETr0 0Opa3oBaHus . . . . . .. ...

JINYHOCTHBIE PE3YIBTATHI . . . o v v e v e e
Merta npeIMETHBIE PE3YIIBTATBI . . . o o v oo v v v e
[IpenMeTHBIE PE3YIIBTATBI . « o v v v oo e vee e
[TpumepHas paGouast mporpaMmma y4eOHOro Kypca
«MaremaTuka». 5S—O KJIaCChl . . . ..o v oo vv v ..
Lenu u3ydeHust yaeOHOTO KypCa . . . . o v v v vvn ..
Mecto y4eOHOro Kypca B yueOHOM IJIaHe . . . . . . . ..

Copepxanue yueOHOro Kypca (1o rojgaM oOydeHus) . . . .

[Tnanupyemble npeaMeTHbIE PE3yIbTAThl OCBOCHUS
[TpumepHoii paboyeii mporpaMMbl Kypca

(MO TOJIAM OOYUECHHSA) . . v oo v v v eeeeee e e
Temaruueckoe miIaHUPOBaHUE Yy4eOHOTO Kypca

(MO TOJIaM OOYYECHUSA) . . v oo v v v e e eeeeee e
[TpumepHas paGouast mporpamMmma y4eObHOro Kypca
«Anredpay. 7—9 KIacChl . . .. oo v i
[enu n3ydeHust y4e0HOTO KypCa . . . . o v v v v ...
MecTo yueOHOro Kypca B y4deOHOM IJIaHe . . . . . . . . .

Cogepxanne yaeOHOTo Kypca (1o rojiaM oOyueHus) . . . .

[Tnanupyemble peaMETHbBIE PE3YIbTaThl OCBOCHUS
[TpumepHoit paboueil mporpammsl Kypca

(IO TOJTaM OOYUECHHSA) . . o oo v v v eeeee e
TemaTuueckoe MIaHUPOBaHUE YUeOHOTO Kypca
(O TOJTaM OOYUECHHSA) . . v oo v v v eee e e e e
[TpumepHas paboyas nporpaMma y4eOHOTo Kypca
«leomeTpusi». 7—9 KIACChI . . .. oo v oo ene

[enn n3ydeHust yaueOHOTO KypCa . . . o oo v v v v ..
Mecro yuebHOro Kypca B y4eOHOM IUIaHE . . . . . . . . .

Copepxanne yaeOHOT0 Kypca (1o rojiaM oOyueHus) . . . .
[Tnanupyemsble npeaMeTHbIE pe3ynbTaThl ocBoeHus [IpuMepHoii paboueit mporpamMmsbl Kypca

(IO TOJTaM OOYUECHHSA) . . v oo v v v e e ee e e
Temarnueckoe MmiIaHUPOBaHUE yU4eOHOTO Kypca
(IO TOJTaM OOYUECHHSA) . . o oo v v v v e e e e
[TpumepHas pabouas mporpamma y4eOHOTO Kypca

11
13
15

17

22
26

43

44
45

48

53

70

71

72

74
77

89



«BeposTHOCTD U CTaTUCTUKA». 7—9 KIACCHI. . . . . . . ..

[enu n3ydeHust y4€0HOTO KypCa . . . oo v v v v v ...
Mecto y4eObHOro Kypca B y4eOHOM IIJIaHe . . . . . . . . .

Copepxanne yaeOHOro Kypca (1o rojiaM o0ydeHus) . . . .
[TnanupyemMble MpeIMETHBIE pe3yIbTaThl OcBOeHHUs [IprMepHOlt paboyeli mporpaMmebl Kypca

(o rogam 00yueHuUs1)

Temaruueckoe miIaHUPOBaHUE y4eOHOTO Kypca

(o rogam 00y4eHuUsT)

90
91

95



INOACHUTEJIBHASA 3AIINCKA
OBIIASA XAPAKTEPUCTHUKA YUEBHOI'O IIPEJIMETA «MATEMATUKA»

[Tpumepnas pabouas mporpamMma 1o MareMaTHKe JJs o0yJaromuxcs 5—9 kiaccoB pazpaborana
Ha ocHOoBe (denepalbHOrO IOCYAAPCTBEHHOIO 0O0pa30BaTEIBHOIO CTaHJIapTa OCHOBHOIO OOIIEro
00pa3oBaHUs C YYETOM M COBPEMEHHBIX MHPOBBIX TpPEOOBAaHWH, NPETBABIAEMBIX K
MaTeMaTHYeCKOMY 00pa30BaHUIO, U TPAAULIUN POCCUICKOTO 00pa30BaHusl, KOTOPhIE 00ECIEeUnBaIOT
OBJIAJICHUE KIIOYEBBIMM KOMIICTCHLIMAMHM, COCTABJIAIOIIMMHU OCHOBY JJISi  HEIPEPBIBHOI'O
o0pa3oBaHMsl M CaMOpa3BUTHUs, a TaKK€ LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO H
MIO3HABATEJILHOIO pa3BUTUS oOywaromuxcs. B pabouell mporpamme ydTeHbl MJEM M IOJO0XKEHUS
Konuenmun pa3sutus mareMmaTuueckoro oOpasoBanusi B Poccwuiickoit ®enepauuu. B smoxy
mudpoBoil TpaHchopMmanuu Bcex cdep YeIOBEYECKOM JEATEIbHOCTH HEBO3MOXHO CTaTb
00pa3oBaHHBIM COBPEMEHHBIM YeJIOBEKOM 0Oe3 0a30BOil MaTeMaTH4eCKOl MOJrOTOBKU. YK€ B
LIKOJIE MAaTEMAaTUKa CIIY>KHT OIIOPHBIM IIPEAMETOM Ul U3YYEHHs CMEKHBIX AMCLHMILUIMH, a IOCIIEe
MIKOJIBl PEANTbHOM HEOOXOIMMOCTBIO CTAHOBUTCS HENpEephIBHOE 00pa3oBaHMEe, UYTO Tpedyer
MIOJTHOIIEHHOHM 0a30B0Oil 00111e00pa30BaTeIbHOM MOJATOTOBKH, B TOM YHCJIE M MaTeMaTHYECKON. DTO
00YCJIOBJIEHO TEM, YTO B HAIUM JHU PACTET YMCJIO MPOPECCHii, CBA3AHHBIX C HETMOCPEICTBEHHBIM
NpUMEHEHHEM MaTeMaTHKU: U B chepe SKOHOMUKH, U B OM3HECe, U B TEXHOJIOTMYECKMX00IaCTAX, U
Jla)ke B TyMaHMTapHbIX cgepax. Takum oOpa3oMm, Kpyr LIKOJBHUKOB, Ul KOTOPBIX MaTeMaTHKa
MOJKET CTaTh 3HAUUMBIM IIPEIMETOM, PACILIUPSIETCSL.

[IpakTuyeckas MOJIE3HOCTh MAaTEMATHKH OOYyCIOBJEHAa TeM, 4TO €€ IIPeIMETOM SBISIOTCS

dyHaaMeHTanbHBIE CTPYKTYpPHl HAIIETO MHpA: MPOCTPAHCTBEHHBIE (OPMBI M KOJIMYECTBEHHBIC
OTHOLIECHHUS OT ITPOCTEHIINX, YCBAUBAEMBIX B HEIIOCPEACTBEHHOM OIIBITE, 0 TOCTATOYHO CJIOXKHBIX,
HEOOXOIUMBIX Ul Pa3BUTHUs HAYYHbIX U NPUKIAJAHBIX HeH. be3 KOHKPETHbIX MaTeMaTH4EeCKUX
3HAHUU 3aTPyIHEHO IOHMMAHHE IPUHIUIIOB YCTPONWCTBA U UCIOJIb30BaHUS COBPEMEHHON TEXHMKH,
BOCIPUATHE W HUHTEPIPETAlMs Ppa3HOOOpa3HOW COLUANbHOM, IKOHOMHUYECKOW, IOJIUTUYECKON
uHpopmanuu, Maao3¢p(eKTUBHA TOBCEIHEBHAs MPAKTUUECKas AeATelNbHOCTh. Kax/10My 4eaoBeKy B
CBOEH JKU3HHM NPUXOIUTCS BBINOJIHATE PACUETHI U COCTABIATH AJITOPUTMBI, HAXOIUTh ¥ PUMEHSThH
(opMyIIBI, BIaIETh MPAKTHIECKMMH TIPUEMAMH T€OMETPUYECKUX M3MEPEHUH U TIOCTPOCHHUIHA, YUTATh
uH(pOpMalMIo, TPEACTABICHHYI0 B BUJE TaOIUL, AMArpaMM M TpaQuUKOB, XKUTb B YCIOBHSIX
HEOMNpeIeIEHHOCTH U TIOHUMATh BEPOATHOCTHBII XapakTep ClydailHbIX COOBITHIA.
OJIHOBPEMEHHO € pacIIMpeHHeM c(ep NPUMEHEHHs] MAaTEMaTUKUd B COBPEMEHHOM OOMLIECTBE BCE
0oJlee BXKHBIM CTAHOBUTCS MATEMATHYECKUI CTHIIb MBIIUIEHHS, TIPOSIBJISAIOIIMICS B ONIPEIEIEHHBIX
YMCTBEHHBIX HaBBIKax. B IIpollecCe M3yYeHHs MaTeMaTMKM B apceHal NPUEMOB M METOJIOB
MBILIJIEHHS YeJIOBeKa €CTECTBEHHBIM 00pa30oM BKIIIOYAIOTCA MHAYKIUS M JIEAYKIUs, 00001IeHre U
KOHKpEeTH3alus, aHajlu3 W CHUHTe3, KilaccU(UKaIUs M cHcTeMaTu3alus, abcTparupoBaHHE U
aHasorusi. OOBEKTHl MaTeMaTHYECKHX YMO3aKIIOUEHHWH, TMpaBuja UX KOHCTPYHPOBAHUS
PacKpbIBaIOT ~ MEXaHU3M  JIOTMYECKMX IIOCTPOEHHUHM, CHOCOOCTBYIOT — BBIPAOOTKE  YMEHMS
dopmynupoBaTh, 0OOOCHOBBIBATH M JOKa3blBaTh CYKJICHMs, TEM CaMbIMPa3BHBAIOT JIOTMYECKOE
MblllUIeHHE. Benymas ponb NpUHAUIEKUT MaTeMaTUKe U B (OPMUPOBAHUU aITOPUTMUYECKON
KOMIIOHEHTHl MBIIIJIEHUS] W BOCHMTAHMM YMEHMHM JEMCTBOBAaThH IO 3aJaHHBIM aJlfOpUTMaMm,
COBEPILIECHCTBOBAaTh U3BECTHHIE U KOHCTPYHPOBATh HOBBIE. B mporecce pemenns 3aj1ad — OCHOBOM
y4eOHOH JesITeIbHOCTH Ha YPOKaxX MaTeMaTUKU — Pa3BUBAIOTCS TaK)Ke TBOpUECKasl U MPHUKIaIHAs
CTOPOHBI MBIIIIEHUS.

OOyueHne MaTeMaTHKe J1a€T BO3MOKHOCTh Pa3BUBATh Y 0OYYAIOMIUXCS TOUHYIO, PALMOHATBHYIO
U MH(POPMATUBHYIO peub, YMEHHEOTOMpaTh HauOojiee MOIXOASIINE S3bIKOBBIC, CHMBOJIMYECKHE,
rpaduueckre cpeacTBa A BhIpaKeHUs! CYKIEHUN U HArJISIIHOTO X MPEICTaBICHHUS.

Heo6XxoauMbIM KOMIIOHEHTOM OOIIEeH KylbTypbl B COBPEMEHHOM TOJIKOBAaHMH SBIsieTCs oOriee
3HAKOMCTBO C METOJAMM ITO3HAHMS JIEHCTBUTEIILHOCTH, IMPEACTABICHUE O MPEIMETe M METOHax



MaTeMaTHKH, HMX OTIMYUN OT METOAOB JpPYTrUX €CTECTBEHHBIX M TyMaHUTapHBIX HayK, 00
OCOOCHHOCTSIX NPHMEHEHUS MAaTeMaTUK{ Ul PEIIeHHs HAy4YHBIX WM NPHKIAAHBIX 337a4. Takum
o0pa3oMm, mMaremMaTuyeckoe oOpa3oBaHWE BHOCUT CBOW BKJIaJ B (POPMHPOBAHUE OOIICHKYIBTYPHI
YeJI0BeKa.

W3yueHne MaTeMaTUKH TAKXKe CIIOCOOCTBYET 3CTETHMYECKOMY BOCHUTAHHUIO YENIOBEKA, TOHMMAHUIO
KpPacoThl M H3SIIECTBA MAaTEMAaTHYECKHX PACCYKICHUH, BOCHPHUATHIO TI'€OMETpUYECKUX (opwm,
YCBOCHHIO HJIEH CHMMETPHUH.

HEJU U OCOBEHHOCTHU U3YUYEHUSA YYEBHOI'O IPEAMETA

«MATEMATHUKA». 5-9 KJIACCBI

[IpuopuTeTHBIMU LIEIAMHU 00YyUCHHS MaTeMaTHKe B 5—9 Kilaccax SBISIOTCS:

1. ¢dopmupoBaHMe IEHTPATBHBIX MAaTEMAaTHYECKHX TIOHATHH  (YUCIIO, BEIMYUHA,
reoMerpuueckas ~ ¢urypa, IEpeMEHHas, BEpPOATHOCTh,  (yHKuWsA),  0OECIeYnBaIOIINX
IPEEMCTBEHHOCTD M MEPCIIEKTUBHOCTh MAaTEMaTHYECKOT0 00pa30BaHMs 00yJaIOLIIXCS;

2. IO/IBe/IeHNE OOydaroIuXcsi Ha JOCTYITHOM JUI HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3H
MaTeMaTHKHd W OKPYXAloIero MHUpa, MOHMMAaHWE MaTeMaTHUKM KaK YacTh OOLIed KyJIbTyphl
YeJI0BEUECTBA;

3. pa3sBUTHE WHTEUICKTYalIbHBIX H  TBOPYECKHX CHOCOOHOCTEH  oOydJarommuxcs,
NIO3HABATEIbHOW aKTHBHOCTH, UCCIIEOBATEIbCKUX YMEHUH, KDUTUYHOCTH MBILIUICHHS, HHTEpeca K
HN3YUCHUIO MATCMATUKHU,

4. hopMupoBaHHEe (QYHKIIMOHATBHOW MAaTEMAaTHUECKONH IPaMOTHOCTH: YMEHHUS pacrio3HaBaTh
IMPOSBJICHUA MAaTCMAaTUYCCKUX HOH?ITI/II?I, 00BEKTOB U 3aKOHOMepHOCTCﬁ B PCAJIbHBIX KU3HCHHBIX
CUTyallMsIX M NPU HM3YYCHHU JPYTUX YYEOHBIX TIPEIMETOB, NPOSIBICHUS 3aBHCUMOCTEH H
3aKOHOMEPHOCTEH, (OpMyIUPOBaTh HMX Ha S3BIKEC MATEMaTUKH M CO3/1aBaTh MAaTEMaTHYCCKHE
MOJIETM, TPUMEHSTH OCBOCHHBIM MaTeMaTHYeCKMH ammapar Uil peIIeHHs IPaKTHKO-
OPUCHTHUPOBAHHBIX 3a/1a4, UHTCPIPCTUPOBATEL N OUCHUBATD IMOJYUCHHBIC PE3YyJIbTATHI.

OcCHOBHBIC JIMHUU COJEpKaHUS Kypca MaTeMaTHKd B 5—9 kiaccax: «Uwcina W BBIYHCICHUS,
«Anrebpa» («Anredbpanyeckue BhIPAXKECHUA», «YPABHEHUS U HEPABEHCTBAY), «DyHKIUNY,
«['eomeTpusi» («I'eomeTrpuueckue burypst u 150.¢ CBOMCTBaY,
«3MepeHHe TeoMeTpUYeCKUX BeIMuuH»), «BeposTHoCcTh W craTHcTUKa». JlaHHBIE JHMHUU
Pa3sBUBAIOTCS TApajUINIbHO, KaXJash B COOTBETCTBHHMC COOCTBEHHOH JIOTMKOH, OJHAaKO He
HE3aBUCHMO OJHa OT JIpyroil, a B TECHOM KOHTakTe M B3aumojeictBuu. Kpome 3Toro, ux
00BEeTMHSET JIOTUYECKasi COCTABIISIONIAs, TPAJUIIMOHHO MTPHUCYIAs MATEMAaTHKE U TIPOHU3BIBAIOIIAS
BCE MaTeMaTHUYeCKHe Kypchl U conepxkarenbHble JuHuU. CdopmynupoBaHHoe B dDenepaibHOM
roCy/IapCTBEHHOM 00pa30BaTeIbHOM CTaHJApTE€ OCHOBHOrO o0miero oOpa3oBaHMsl TpeOoBaHME
«yMEeTb OIEpPHUPOBATH MOHATHAMM: OIpE/eIeHHue, AaKCHOMa, TeOopeMa, J0Ka3aTelbCTBO; YMEHHE
pacro3HaBaTh HMCTUHHBIE W JIOKHBIC BBICKAa3BbIBAHUS, NMPHUBOJUTH IMPHUMEPHl M KOHTPIPHUMEPHI,
CTPOUTh BBICKA3bIBAHWS U OTPUIAHMSA BBICKA3bIBAHMH» OTHOCHUTCS KO BCeM Kypcam, a
dopMHpOBaHHE JIOTHUECKUX YMEHHH pacrlpeiessieTcss 1Mo BCceM rojgaM oOy4YeHHs Ha ypPOBHE
OCHOBHOro obmiero o6pazoBanus. CoaepxaHue 00pa3oBaHMs, COOTBETCTBYIOLIEE IMPEIMETHBIM
pesynbTaTaM ocBoeHus [IpuMepHOi pabodeli mporpaMMbl, PacnpeneIEHHBIM 110 TojaM 00ydeHH s,
CTPYKTYPUPOBAHO TakuM 0O0Opa3oM, 4TOObI KO BCEM OCHOBHBIM, NPUHIMITHAIBHBIM BOIPOCAM
oOyyaromuecs: o0palajuch HEOJHOKPATHO, YTOObI OBJIQJCHWE MAaTEeMAaTUYECKUMU TOHATHSAMHU H
HaBBIKAMH OCYIIECTBIIIOCH TOCIIEIOBATENIFHO W MOCTYMATENBHO, C COONIOJICHWEM IPHHIUIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAaHUS BKJIIOYAIUCh B OOLIYyI0 CHUCTEMY MaTeMaTHYeCKHX
TIpEeCTaBIEHNIT 0OYJaIOIMXCsl, pacluMpss U Yrayouss e€, obpasys HpOYHBIE MHOKECTBEHHBIE
CBSI3U.



MECTO YYEBHOI'O IIPEJIMETA «MATEMATHUKA» B YYHEBHOM IIVIAHE

B coorBerctBuM ¢ DenepanbHbIM T'OCYAApCTBEHHBIM 00pPa30BaTENbHBIM CTaHIAPTOM OCHOBHOI'O
o0miero oOpa3oBaHMsT MaTeMaTHKa SIBIISETCS 00s3aTelIbHBIM IPEIMETOM Ha JaHHOM YpOBHE
obpaszoBanusi. B 5—9 kmaccax y4eOHBIM TpeameT «MareMaTuka» TPaJAWIIMOHHO H3Yy4aeTcs B
paMKax cIeayloUMX yueOHbIX KypcoB: B 5—o6 kiaccax — Kypca «Marematuka», B 7—9 kinaccax —
KypcoB

«Anredpa» (BKIIIOYAask SJIEMEHTHI CTATUCTUKH U TEOPHH BeposTHOcTel) u «I'eomerpusi». Hacrosimeit
IPOrpaMMOil  BBOJUTCS CaMOCTOSITEIbHBIN y4ueOHBIH Kypc «BeposiTHOCTb M CTaTHCTUKa».

Hacrosimeit mporpamMmoii IpenycMaTpuBaeTCsl BbIIEJIEHHE B y4yeOHOM IUIaHE HA M3Yy4eHUe
MaTeMaTHKU

B 5—6 ki1accax — 6 y4eOHBIX 4YACOB B He/leJII0 B TeUeHHe KasKA0ro rojaa o0y4yeHusl,

B 7—9 kyaccax - 6 y4eOHbIX 4YacoB B HeleJI0 B TEUCHHE KaXJI0ro rojaa odyuyeHus, Bcero 952
y4eOHBIX Yaca.

TemaTuueckoe IUIAaHUPOBAHWE YYEOHBIX KYpCOB M PEKOMEHIYEMOE paclpeiesieHHe Yy4eOHOTO
BPEMEHU U1 M3Y4YeHUs OTAEIbHBIX TEM, IPE/UIOKEHHbIE B HAcTOsIIEH mporpaMme, Haao
paccMaTpuBaTh Kak IPHUMEPHBIE OPUEHTHPHI B IOMOIIb COCTAaBUTEIIO aBTOPCKOM paboueii
OporpaMMbl M TPEXKIE BCEro yduTento. ABTOp pabouell mporpaMmbl BIpaBe YBEJIWYUTH WU
YMEHBIIUTH MPE/JI0KEHHOE YMCII0 y4eOHBIX YacOB HA TeMY, YTOOBI YIIIyOUThCS B TEMATHUKY, Oojee
3aMHTEPECOBABIIYI0 YUEHUKOB, UJIM HAllpaBUTh YCHIIMS HAa IPEO0JIeHHe 3aTpyaAHeHuil. JJonyctumo
TaKXe JIOKAIBHOE Tepepacipeie]ieHne U TMePecTaHOBKa AIIEMEHTOB COJIEP)KaHMsI BHYTPH JaHHOTO
kiaacca. KomuuecTBO NpoBEepOYHBIX pabOT (TEMATUYECKMH W HTOrOBBIM KOHTPOJIb KauyecTBa
YCBOEHHUs y4eOHOro marepuayia) U MX THUIl (CAMOCTOSTEIbHBIE M KOHTPOJIbHBIE PaOOTbI, TECTHI)
OCTAlOTCsl Ha YCMOTpeHue yuuTens. Takke ydyuTelb BIpaBe YBEIUYUTh WM YMEHBIIUTh YHUCIO
y4eOHBIX 4acoB, OTBEJEHHBIX B IIpuMepHoil paboueii mporpamme Ha 0600IIEHHE, MOBTOPEHHE,
CHCTEMATH3allMI0 3HaHUH oOydarommxcs. EJWHCTBEHHBIM, HO NPUHIMIUAAIGHO BaXXKHBIM
KPUTEPHEM, SIBJISETCS IOCTUKEHUE Pe3yJIbTaTOB 00YUEHHUs, YKa3aHHBIX B HACTOSAIIEH porpaMMe.
YMK
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUAYYEBHOI'O IIPE/IMETA
«MATEMATHUKA»

HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

OcBoenune ydeOHOro mpeamera «MaremaTHka» AOJKHO oOecleuyuBaTh JOCTH)KEHHE HA YPOBHE
OCHOBHOTO 00mIero o0pa3oBaHUsl CIEAYIOMINUX JUYHOCTHBIX, METANPEIMETHBIX U IPEIMETHBIX
00pa30oBaTeNbHBIX PE3yIbTATOB!

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE  pe3yJabTaThl OCBOEHHUS NpPOrpaMMmbl  ydyeOHOro mnpeamera «MaTemaTukay
XapaKTEepU3yOTCS:

IIaTpuoTnyeckoe BOCIUTAHME:

IPOSIBIIEHUEM MHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHIICKOM MaTeMaTUKH, LEHHOCTHBIM
OTHOILIEHHEM K JOCTH)KEHUSIM POCCUHCKUX MAaTEMAaTUKOB M POCCUICKON MaTeMaTHUECKON LIKOJIbI, K
UCTIOJIb30BAHUIO 3TUX JIOCTIKEHHUH B APYrUX HayKax U MPUKIAIHBIX cepax.

I'pazkiaHcKoe M 1yXOBHO-HPABCTBEHHOE BOCIINTAHUE:

TOTOBHOCTBIO K BBIIIOJHEHUIO 0053aHHOCTEH rpa)k1aHuHA U PeaTn3allii ero Mpas, MPEICTaBICHUEM
0 MaTeMaTHYeCKUX OCHOBaX (YHKLMOHUPOBAHUS pa3IMUYHBIX CTPYKTYp, SBJICHUH, IMpOLEAyp
IpaXIaHCKOTO 00ImecTBa (BBIOOPHI, OMPOCHI M IIp.); TOTOBHOCTBIO K OOCYXKIEHUIO STHYECKUX
npo0JeM, CBA3aHHBIX C NMPAKTHUYECKUM NMPUMEHEHUEM JOCTH)KEHUN HAyKH, OCO3HAHHUEM Ba)KHOCTHU
MOpaJIBHO- STUYECKUX NPHHIHUIIOB B JAEATENLHOCTH YIEHOTO.

TpyxoBoe BocnnuTaHue:

YCTAaHOBKOM Ha AakTHMBHOE Yy4acTMe B PEUIEHMHM MPAKTUYECKUX 337ady MaTeMaTHYecKou
HAIpaBJICHHOCTH, OCO3HAHMEM BA)KHOCTH MaTEMaTHYECKOro OOpa3oBaHMs Ha TMPOTSHKCHUU BCEH
KHU3HU Ui YCIEIIHOM MpOo(ecCHOHANBHON NeATeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHMIA;
OCO3HAHHBIM BBIOOPOM U MOCTPOEHUEM HMHIUBUAYAIbHON TPAEKTOPUU OOpa30BaHUS U >KU3HEHHBIX
IUIAHOB C Y4ETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEM.

JcTeTHYeCKoe BOCIIUTAHHUE:

CIIOCOOHOCTBIO K SMOLIMOHAJIBHOMY U 3CTETUYECKOMY BOCIPHUSATHIO MAaTEMATUYECKUX OOBEKTOB,
3a/1a4, peIIeHUH, pacCyKAEHUI; YMEHUIO BUJETh MAaTEMaTHUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.
LleHHOCTH HAYYHOI'O MO3HAHMSA:

OpHUEHTAIMeH B JEATEIIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX MpEJCTaBI€HUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Ppa3BUTHUsI YEJIOBEKa, MPUPOABI M OOLIeCTBa, NMOHUMAHUEM MaTeMaTHYeCKOMN
HayKH Kak c()epbl UeloBEeUeCKOH JeATebHOCTH, 3TAoB €€ Pa3sBUTUS U 3HAYUMOCTHU JUISl Pa3BUTHS
LUBUJIM3ALMH; OBJIAJICHUEM SI3bIKOM MaT€MaTUKH M MaTeMaTU4ecKOW KyJIbTypoil Kak CpeacTBOM
MIO3HAHUS MHMPA; OBJIAJICHUEM ITPOCTEHIIIMMH HaBbIKAMU UCCIIEOBATEIBCKOM AEATEIbHOCTH.
®dusznyeckoe BOCNUTaHUHe, (POPMHPOBaHHE KYJbTYPbl 3A0POBbS M 3MOLHOHAJIBLHOIO
Os1aromostyqusi:

TOTOBHOCTBIO TPUMEHSATh MaTeMaTUYEeCKUE 3HAHUS B HUHTEpecax CBOEro 3/I0pOBbS, BEACHUS
310pOBOTO 00pasa >KU3HU (370pOBOE MHUTaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATHH M OTAbIXA,
perynsipHas ¢u3NyecKas aKTUBHOCTH); C(OPMHUPOBAHHOCTHIO HaBbIKa pEeQIEKCHH, MPU3HAHHUEM
CBOETO IpaBa Ha OIIMOKY M TAaKOT'O K€ MpaBa JIpyroro yeioBeka.

IKOJIOTHYECKOe BOCIIUTAHUE:

OpUEHTAlMell Ha MpUMEHEHHEe MaTeMaTHYecKHMX 3HAaHUM I peleHus 3aaad B o0jacTu
COXPaHHOCTH OKpY)Kalollled cpejabl, IUIAHUPOBAHMSI TIOCTYNIKOB U OIIEHKHM HX BO3MOXKHBIX
MOCHEACTBUM U OKpY’KAIOIIeW Cpeibl; OCO3HAHMEM TIJI00AJIbHOTO XapakTepa 3KOJOTMYECKHX
poOJIeM U yTeH WX PEIICHUS.

JInuHOCTHBIE pe3y/IbTaThl, 00ecNneYrBaOIHe aJaNTANMI0 00y4AaoIerocss K N3MEeHAIOIMHIMCH
YCJIOBHSIM COLMAJIBHOM M MIPUPOAHOM Cpeabl:



FOTOBHOCTBIO K JEHCTBHAM B YCJIOBHAX HEONPENEIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPAKTHYECKYIO NeATeIbHOCTh, B TOM YHCIE YMEHHE YYUTBHCS Y IPYTHX
JrO/Ied, MpHOOpEeTaTh B COBMECTHOH JESTEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHIIMU W3
OTIBITA IPYTHX;
HEOOXOMMOCTBIO B (POPMUPOBAHUM HOBBIX 3HAHH, B TOM 4Hclie (GOpMyIMpOBaTh UICH, TIOHSATHS,
runore3sl 00 00BEKTax W SBICHHSIX, B TOM YHCJIE paHee HE W3BECTHBIX, OCO3HABATH NE(UIIUTHI
COOCTBEHHBIX 3HAHMI ¥ KOMIIETEHTHOCTEH, I7IaHUPOBATh CBOE Pa3BUTHE;
CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAIlMIO, BOCIIPHHUMATH CTPECCOBYIO CHUTYAIMIO Kak
BBI30B, TPEOYIONIMI KOHTPMEpP, KOPPEKTUPOBATh NPUHUMAEMbIC pEIICHUsS W JICUCTBUSA,
(bOpMyYITHPOBATh M OIICHUBATH PUCKHU H MOCIICICTBUS, HOPMUPOBATH OTIBIT.
METANPEIMETHBIE PE3YJIBTATHI
MeranpeaqMeTHbie pe3yJabTaThl OCBOCHUS TPOrpaMMbl  yuyeOHOTO mpeaMera «MareMaTHKa
XapaKTePU3YIOTCS OBJIAICHUEM VHUBEPCANbHbIMU no3nasamenbHvIMU oeticmeusamu,
VHUBEPCATbHBIMU ~ KOMMYHUKAMUGHBIMU  OCUCMBUAMU U  VHUBEPCATbHLIMU  PeyIAMUGHbIMU
OelcmeusIMu.

1) YHuseepcanvnuvlie nosmasamenvhvle Oeiicmsusi obecneuusaiom Gopmuposanue 06A308blX
KOZHUMUBHBIX NPOYECco8 o0y uarnuuxcs (oceoenue Memooo8 NOZHAHUSL OKPYHCAIWe20 Mupd,;
npUMEHeHUe 102UYECKUX, UCCTIe008AMeNbCKUX ONepayull, yMeHull pabomams ¢ uHgopmayuetl).

ba3zoBble Jloru4eckue aeiicreus:

1. BBISBIATH W XapaKTEPHU30BaTh CYIIECTBEHHBIC NPU3HAKA MaTEMaTHYECKHMX OOBEKTOB,
HNOHATHUH, OTHOUIEHUH MEXly MOHATHAMU; (OPMYJIMPOBATh ONpPEAEICHUs MOHATUI; YCTaHABINBATh
CYIIECTBEHHBIN TMPHU3HAK KJIACCH(PHUKAINK, OCHOBAHUS Ui OOOOIIEHUS W CPAaBHEHHS, KPUTEPUU
IIPOBOAMMOIO aHAJIN3a;

2. BOCHPUHMMATh, (OPMYJIUPOBATH U NIPEOOPA3OBBIBATH CYXKJEHUS: YTBEPAUTEIIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U O0ILUE; YCIOBHbIE;

3. BBIABJIATh MaTeMaTUYeCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IPOTUBOpEUMs B (pakrax,
JTAaHHBIX, HAOJIOACHUAX U YTBEPKACHUAX; NpeasiaraTh KpUTEPHH JIIsl BBIABICHUS 3aKOHOMEPHOCTEH
Y IPOTUBOPEYHIA;

4. nenaTh BBIBOJBI C HCIOJb30BAaHUEM 3aKOHOB JIOTMKH, AECIYKTHUBHBIX W HHIYKTUBHBIX
YMO3aKJIFO4YEeHNH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

5. pa30upaTh JOKa3aTeIbCTBA MATEMAaTHUYECKUX YTBEP)KJIEHUH (IpsiMble U OT MPOTHBHOIO),
IPOBOJUTH CAMOCTOSITEJIbHO HECIIOKHBIE JI0KA3aTeIbCTBA MaTeMaTHUECKUX (HakTOB, BBICTPAUBAThH
apryMeHTalll0, TMPUBOAUTH TMPUMEPbl U  KOHTPHOPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
paccyXJIeHus;

6. BbIOMpaTh cmoco0 pemeHus ydeOHOM 3amaun (CpaBHUBAaTh HECKOJIBKO BapHaHTOB
pelenuys, BHIOMpaTh HanboJIee MOIXOIAIIMI ¢ y4ETOM CAMOCTOSTENBHO BhIIEIEHHBIX KPUTEPHEB).

ba3oBble ucciegoBareibCkue AecTBUS:

1. ucnonp30BaTh BOMPOCKHI KaK MUCCIIEI0BATEIBLCKII HHCTPYMEHT MO3HAHUS; (OPMYIUPOBATH
BOMPOCHI, (PUKCUPYIOILIUE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOSITEIFHO YCTaHABIUBATH HCKOMOE H
naHHoe, GOPMHUPOBATH TMIIOTE3Y, APT'YMEHTHUPOBATh CBOIO MMO3UIINIO, MHEHHE,

2. TIPOBOJUTH IO CAMOCTOSITENIbHO COCTaBJICHHOMY IUIaHY HECJIOXKHBIM OSKCIIEPUMEHT,
HEOOJIBIIIOE HWCCIEAOBAaHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4eCKoro OOBEKTa,
3aBUCHUMOCTEN 00HEKTOB MEXAY COOOI;



3. caMoCTOATENBHO (POPMYIIUPOBATE 0OOOIIEHHUS U BBIBOJIBI 10 PE3YILTATAM HPOBEIEHHOTO
HAOJIOIEHUSI, KCCIIIOBAHUS, OLIEHUBAThH JOCTOBEPHOCTh MOYYCHHBIX PE3yIbTaTOB, BEIBOJIOB H
0000111eHMI;

4. MpOrHO3UPOBATH BO3MOKHOE PA3BUTHE MPOIECCA, & TAKKE BBIIBUTATH MIPEIMIOIOKCHUS O
€r0 Pa3BUTHH B HOBBIX yCJIOBHUSX.

PabGora ¢ undopmaumeii:

1. BBIIBIIATE HEAOCTAaTOYHOCTH U N30BITOYHOCTD HH(l)OpMaI_[I/II/I, JaHHBbIX, HCO6XOI[I/IMBIX JJIS
pelleHus 3a1a4u;

2. BBIOWpATh, AaHATTM3UPOBATh, CUCTEMATU3HPOBATh H HHTEPIIPETUPOBATH UHPOPMAITUIO
pa3IMYHBIX BUJOB U (DOPM IMpE/ICTABICHHUS,

3. BeIOMpaTh popMy npencTaBieHust HHOOPMAIMK U WIUTIOCTPUPOBATH PEIIaeMble 331a4H
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIMSIMU;

4. OlleHUBATh HAIEKHOCTH HHPOPMALIMH 110 KPUTEPUSM,
NPEUIOKEHHBIM YUUTEIEM MM CPOPMYIMPOBAHHBIM CAMOCTOSITEIBHO.

2) Vnusepcanvhvlie KOMMYHUKAmMUGHble Oelicmaus 00ecneyusaom cropmupo8aHHoOCmy
COYUANBHBIX HABLIKOE 00YYAIOUUXCA.

Oo0menne:

1. BOCIIpPUHUMATh U (POPMYIHPOBATH CYXACHUS B COOTBETCTBUU C YCIOBUAMHM U LEISIMU
OOIIEeHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHUS B YCTHBIX U ITMCbMEHHBIX TEKCTAX,
J1aBaTh ITOSICHCHUS 110 XOI[y peI_HCHI/ISI 3aJda4u, KOMMCHTI/IpOBaTL HOJ'Iy‘IGHHBIfI pe3y.HI>TaT;

2. B X0j1e 00CYKJICHUS 3a/1aBaTh BOIPOCHI 110 CYIECTBY 00CYXIaeMOU TEMBI, TPOOIIEMBI,
pemaeMoﬁ 3aJa4u, BBICKA3bIBaATh UACHU, HAIICJICHHBIC HAa ITIONCK pemeHm{; COITIOCTAaBJIATH CBOU
CYXJICHUSIC CY)KJICHUSMU JIPYTHX YYaCTHUKOB JTHANIOTa, OOHAPYKUBATh PA3IHMUUE U CXOJICTBO
MO3UIUH; B KOPPEKTHOU (hopMe (HOpMYIIUPOBATh PA3HOTIIACHS, CBOM BO3PAKEHUS;

3. IPE/ICTaBIATh PE3YNbTaThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIICIOBAHMUSI, TPOCKTA;
CaMOCTOSATEILHO BEIOUPATh (POPMAT BHICTYILIEHHS ¢ y4ETOM 3a/1a4 MPe3eHTAlUH U 0COOEHHOCTEl
ayJTUTOPHUH.

CoTpyanunuectBo:

_ TIOHMMATh U MCIIOJIb30BaTh IPEUMYIIECTBAa KOMaHIHOW U MHAUBHUIYaJIbHOM pabOThI IIPH peIIeHUN
y4eOHBIX MaTeMaTHUECKUX 33/]a4; IPUHUMATD 11eJIb COBMECTHOM NesATEeIbHOCTH, TNIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeiesiTh BUIBI padoT, I0TOBApUBATHCS, OOCYKIATh
npoliecc ¥ pe3yabTaT paboThl; 0000111aTh MHEHUSI HECKOJIBKHX JIFOJIEH;

_ y4acTBOBaTh B IPYHHOBBIX opmax paboTsl (00CyXkaeHUs, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBbI
U JIp.); BBIIIOJHATH CBOIO YacTh pabOThl U KOOPIMHUPOBATH CBOM JCUCTBUS C APYTUMH WIEHAMH
KOMaH/1bl; OLIEHUBATh KAYECTBO CBOETO BKJIa/1a B OOLIMI MPOAYKT IO KPUTEPUSIM,
c(OpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

3) Vnusepcanvnvie pecynamugnsle delicmsus obecneuusarom opmuposanue cMulCio8blx
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranusauus:

CaMOCTOSITENILHO COCTABJISIT IJIaH, aITOPUTM PEIISHUs 3a7auu (MM €ro 4acTh), BRIOMpPATh CIoc00
pellleHNs ¢ y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh 1
KOPPEKTUPOBATh BAPUAHTHI PELIEHUI ¢ y4€TOM HOBOI MH(OPMALUH.



CaMOKOHTPOJIb:

BIAJETh CIIOCOOAMU  CaMOIIPOBEPKHM, CAaMOKOHTpPOJIA Ipolecca W pe3yibTaTa peLIeHus
MaTeMaTHYeCKOM 3a1auH;

IIPEIBUIETH TPYAHOCTH, KOTOPHIE MOT'YT BOZHUKHYTB IIPH PELICHUH 3a/1a4l, BHOCUTH KOPPEKTHUBBI B
NeSITeIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, HAWJCHHBIX OMIMOOK, BBISBICHHBIX TPYAHOCTEH;
OLIEHUBATb COOTBETCTBHE PE3yJIbTaTa JIEATEIbHOCTH MOCTaBICHHON LIEIM U YCIOBUSAM, OOBICHAThH
OPUYMHBI  JAOCTIDKEHHSI WM HEAOCTIDKEHHMS IIeNd, HaXOJUTh OWIMOKY, JaBaTh OICHKY
IIPUOOPETEHHOMY OIIBITY.

HPEAMETHBLIE PE3YJIbTATHBI

[IpenmeTrHble pe3ynbTaThl ocBoeHust I[IpumepHoit palouell mnporpaMmbl 1O MaTeMaTHKE
MPEJICTABJICHBI [0 ToJlaM OOYYCHHs B CICAYIOIIUX pasfeliax MPOrpaMMbl B paMKaX OTICIBbHBIX
KypCcOB: B 5— 6 Kjlaccax — Kypca «Maremaruka», B 7—9 kiaccax — KypcoB

«Anrebpay, «['eomerpusi», «BeposITHOCTh U CTATUCTUKAY.

Pa3BuTHe oruyeckux MpeACTaBICHUN W HAaBBIKOB JIOTUYECKOTO MBIIUICHUS OCYLIECTBIISETCS Ha
NPOTSDKEHUH BCEX JIET OOY4YeHHsT B OCHOBHOM IIIKOJIE B paMKax BCEX HA3BaHHBIX KYpCOB.
[Ipenmonaraercs, 4TO BBIMTYCKHUK OCHOBHOM IIKOJIBI CMOXKET CTPOUTH BBICKA3bIBAaHUS U OTPHUIIAHUS
BBICKA3bIBAaHUM, pACMO3HABATh WCTUHHBIE M JIOXKHBIC BBICKA3bIBAHUS, MPUBOJIUTH TPUMEPHI U
KOHTPIIPUMEPHI, OBJA/IeeT MOHATUSAMU: OMpEACNIEHUE, aKCHOMa, TeOpeMa, J0Ka3aTelbCTBO — U
HAyYUTCS UCTIOIB30BAaTh UX MPH BBHIMOJHEHUN y4€OHBIX U BHEYUCOHBIX 3a/1a4.

IHPUMEPHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA

«MATEMATHKA». 5-6 KJIACCbI

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

[IpuopuTeTHBIMU LIEIIMHU OOYUCHHSI MaTEMaTHKE B 5—6 Kilaccax SBISIOTCS:

1. mpooiKkeHne (pOpPMHUPOBAHUSI OCHOBHBIX MAaTEMATHYECKUX TOHSATHN (YUCIIO, BEIWYHHA,
reomerpuueckas  ¢urypa),  0OECIEUMBAIOIIMX  NPEEMCTBEHHOCTh U IEPCHEKTHBHOCTD
MaTeMaTUYeCKOro 00pa3oBaHMs 00yUaroMIUXCs;

2. pa3BUTHE MHTENIEKTYalbHbIX W  TBOPYECKMX CHOcOOHOCTeHl  oOydwarommuxcs,
MMO3HaBaTEIILHON AKTUBHOCTH, HCCIICAOBATCIbCKUX yMeHPIfI, HHTEPECCAa K UBYUCHUTIO MATCMATUKHU,;

3. mojBe/eHNe O0YyJaroIUXCcs Ha JOCTYIIHOM Ui HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3U
MaTeMaTHKH U OKPYKAIOIIETO MHUPA;

4. hopmupoBaHue (HyHKIMOHATIBHOW MaTeMaTHYECKOW IpaMOTHOCTH: YMEHUS Paclo3HaBaTh
MaTeMaTH4yecKkue 0ObEKTEI B PCATBbHBIX )KU3HCHHBIX CUTyallUAX, IPUMCHATHL OCBOCHHBIC YMCHUSA IJI1
pelIeHns] TMPaKTUKO-OPUEHTUPOBAHHBIX 3ajlad, WHTEPHPETHPOBATH IOJyYEHHbIE pPE3YJIbTaThl U
OLICHUBATh NX HAa COOTBETCTBUC HpaKTHq€CKOﬁ CUTyalluu.

OcHOBHBIE JINHUU COJIEp’KaHusl Kypca MaTeMaTHKU B 5—6 Kiaccax

— apudmeTnyeckass W TeOMEeTpUYecKas, KOTOpble pa3BHUBAIOTCS MapajUlelbHO, Kaxaas B
COOTBETCTBUU C COOCTBEHHOW JIOTMKOM, OJTHAKO, HE HE3aBHUCUMO OJIHA OT JIPYrod, a B TECHOM
KOHTaKTe W B3auMojieiicTBuu. Taike B Kypce MPOUCXOAUT 3HAKOMCTBO C 3JIEMEHTaMH alureOpbl U
OmnMcaTeIbHOW  CTAaTUCTUKU. V3yueHume apudmeTHyeckoro wmaTepuansa HAYMHAETCS  CO
CUCTEMATHU3allMM ¥ Pa3BUTHs 3HAHUI O HAaTypaJIbHBIX YMCIaX, IMOJIYYEHHBIX B HAYAJIBHOM IIKOJIE.
[Tpu 5TOM COBEPILIEHCTBOBAHHE BHIYMCIUTENILHON TEXHUKU U (POPMUPOBAHNE HOBBIX TEOPETUUYECKUX
3HaHUH COYeTaeTcsl C Pa3BUTHEM BBIUMCIUTENBHOW KYJIbTYpbl, B YaCTHOCTH C OOy4YyeHHEM
IpOCTEHIIMM MPUEMaM NPUKHIKH U OLEHKH PEe3yJIbTaToB BHIUMCIEHHH. M3ydeHne HaTypagbHBIX
qrCcesl MPOJ0JIKAETCS B 6 KJIaCCe 3HAKOMCTBOM C HadyaJIbHBIMU NOHSITUSMH TEOPUU JEITUMOCTH.
Jpyroit kpymnHbIil 670K B collepsKaHUU apU(PMETHUECKON JTMHUKU — 3TO ApoOu. Hauano uzyuyenus
OOBIKHOBEHHBIX U JIECATHYHBIX IpoOel OTHECEHO K 5 Ki1accy. DTO MepBblii 3Tan B OCBOCHUHU APOOEii,



KOI'Zla IPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMM HJEAMH, MOHATUAMH TeMbl. [Ipu 3TOM paccmoTpeHnue
OOBIKHOBEHHBIX JpO0EH B TOJHOM OOBEME MPEIIECTBYET M3YYEHHIO JECATUYHBIX APOOEH, uTo
1eJ1ecO00pa3HO C TOUKU 3PEHMS JIOTMKM W3JI0KEHUs YHUCIOBOM JIMHUM, KOTJla MpaBuiia JAEHCTBHH €
JNECATUYHBIMA JIpOOSIMM  MO>KHO OOOCHOBATh YK€ W3BECTHBIMH QJITOPHUTMAMH  BBIITOJHEHHS
JecTBUi ¢ OOBIKHOBEHHBIMH APOOSMH. C OOBIKHOBEHHBIMH JIPOOSIMHU. 3HAKOMCTBO € JECSITUYHBIMU
OpoOsSMHU PaCIIUPUT BO3MOKHOCTH JUISI TTOHUMAaHHS OOyYaroIMMUCS MPUKIATHOTO MPUMEHEHHS
HOBOH 3allMCH IIPU U3YYEHUH JIPYTUX MPEAMETOB U IIPH NMPaKTHUECKOM Hcnoiab3oBaHuu. K 6 kimaccy
OTHECEH BTOPOH OJTall B WM3y4eHHH JAPOOEH, IZe NMPOMCXOJUT COBEPHICHCTBOBAHME HABBIKOB
CpaBHEHHMs M TpeoOpa3oBaHUs JApOOEH, OCBOGHHE HOBBIX BBIUYUCIUTEIBHBIX aJlTOPUTMOB,
OTTAQUMBAaHUE TEXHUKU BBIUUCIEHHH, B TOM 4YMCIE 3HAYEHUH BBIPAXKEHUH, COAepXKalUX U
OOBIKHOBEHHbBIEC, U JECATUYHBIE JpOOM, YCTAaHOBJIEHHE CBA3CH MEXIy HHMMH, PaCCMOTPEHHE
IPUEMOB pelleHMs 3a1ad Ha apobu. B Hauame 6 Kigacca MPOMCXOIUT 3HAKOMCTBO C IOHATHEM
IIPOLIEHTA.

OCOOEHHOCTBIO U3Y4EHUS MOJOKHUTEIbHBIX U OTPULIATENIBHBIX YHCEI SBIISAETCS TO, YTO OHM TAKKE
MOIyT paccMaTpuBaTbCS B HECKOJIbKO 3TanoB. B 6 kimacce B Hauyane H3YYEHHUS] TEMBI
«[lonoxxuTenpHble M OTpULATEIbHBIE YHUCIA» BbLIenseTcss noarema «llenple yncna», B paMmkax
KOTOPOM 3HAKOMCTBO C OTPHULIATEIbHBIMU UHCIAMU M JCHCTBUSIMU C TOJOXKUTEIbHBIMU U
OTPHLIATEJIbHBIMU YUCJIAMU [TPOUCXOJUT HA OCHOBE COJIEPKATEIBHOI0 MOAX0/1a. TO MO3BOJISET Ha
JIOCTYITHOM YPOBHE ITO3HAKOMUTh yYaIIUXCS IPAKTUUYECKH CO BCEMU OCHOBHBIMHU MOHSTUSIMU TEMBI,
B TOM YHCJI€ M C IPAaBUJIAMHU 3HAKOB IIPHU BBINOJHEHUU apU(pMeTHUecKux AeucTBUM. M3ydeHue
pPaLMOHATILHBIX YHUCET Ha ATOM HE 3aKOHUMTCS, a Oy/1eT IPOAO0IKEHO B Kypce ajredpsl 7 Kiacca, 4To
CTaHET CIIEAYIOIIMM IIPOXOJOM BCEX MPUHLUUIMAIBHBIX BOINPOCOB, TEM CaMbIM pa3JjeieHue
TpyAHOCTEH oO0ierdaer BOCHPUSTHE MaTepuaina, a paclpeieieHHe BO BPEMEHH CIIOCOOCTBYET
IPOYHOCTU MPUOOPETAEMbIX HABBIKOB.

[Ipu 0Oy4yeHHHM pemIeHHIO TEKCTOBBIX 3a/1ad B 5—O6 KJlaccax HCIOJB3YIOTCA apu(pMETHIECKHE
IpUEMbI peteHus. TeKCTOBbIE 3a1a4H, pelaeMble IIPH 0TPAOOTKE BHIYUCIUTEILHBIX HABBIKOB B 5—
6 Kiaccax, pacCMaTpPUBAIOTCA 33Ja4yM CIEAYIOLMX BUJIOB: 3a/Ja4d Ha JBM)KEHUE, Ha 4acTH, Ha
MOKYTIKH, Ha pabOTy U MPOU3BOJUTEIBHOCTh, Ha MPOLIEHTHI, HA OTHOLIEHUs U nponopuuu. Kpome
TOro, 0OyHaKOIMeCs 3HAKOMATCS ¢ TIPUEMAMHU PEleHHs 3a1a4 epebopoM BO3MOKHBIX BAPHAHTOB,
yuatcst paboTath ¢ nH(popMalMel, npeicTaBIeHHON B popMe TaOauIl WK AUarpaMM.

B paGoueii mporpamme mnpeaycMoTpeHO (OPMHPOBAHHME MPONEAEBTUYECKUX aITreOpanvdecKux
npejacTaBleHUd. bykBa Kak CHMBOJ HEKOTOPOrO 4YHCiIa B 3aBUCUMOCTH OT MaTeMaTHYeCKOIo
KOHTEKCTa BBOJUTCS MTOCTENEHHO. BykBeHHast CUMBOJIMKA IIMPOKO MCIIONb3YETCs MIPEKIE BCETO s
3anucu  OOMIMX YTBEPXKICHUH M MpeanokeHud, (opMya, B YACTHOCTH JUIsl BBIYUCICHHS
F€OMETPUUECKUX BEJIMYUH, B KAUECTBE «3aMECTUTENS) YHCIIA.

B kypce «Marematukm» 5—6 KiacCOB NIPEJCTaBJIIEHA HAIVISIHAs FEOMETpUs, HAIllpaBJICHHAs Ha
pa3BUTHE OOpPA3HOTO MBIIUIEHUS, IPOCTPAHCTBEHHOIO BOOOPa)KE€HUs, N300pa3UTEIbHBIX YMEHUH.
OTO BaXKHBIN ATall B U3YYEHUU T€OMETPUH, KOTOPBIM OCYIIECTBIISIETCS HA HAIIIAJHO-TIPAKTUYECKOM
YpOBHE, ONUpaeTcs Ha HarjsigHo- o0pa3Hoe MbllieHHne oOyvaromuxcs. bonbias poias oTBOAUTCS
MPaKTUYECKOH J1eATebHOCTH, OMBITY, SKCIIEPUMEHTY, MO/IeMpoBanuio. OOyuaromuecs: 3HaKOMSTCs
C TeoOMETpHUYEeCKHMMH (UrypamMu Ha TIUIOCKOCTM U B IMPOCTPAHCTBE, C HUX MPOCTEHIIMMHU
KOH(pUrypanusaMu, ydaTrcs U300pakaTb UX Ha HEJIMHOBAHHOM M KJeT4aToi Oymare, paccMaTpUBaIOT
UX NpPOCTEHIIME CBOWCTBA. B mponecce m3ydeHus HarJIAHOM T€OMETPUM 3HAHHUs, IMOJTYYEHHBIE
00y4aromuMHCs B HaYaJIbHOH IIIKOJIE, CHCTEMATU3UPYIOTCS U PACIIUPSIIOTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo yueOHOMY IUIaHy B 5—O6 Ki1accax U3y4yaeTcs MHTETpUPOBaHHBIN npeaMeT «MaremaThkay,
KOTOPBIH BKJItOYaeT apu(METHUECKUI MaTepuall U HarJIJHYI0 T€OMETPHIO, a TAKKE
MPOIEAEBTUUECKHUE CBEJCHUS U3 alreOphl, 2IEMEHTHI JJOTUKU M Hayalla ONKUCaTeIbHOW CTATUCTUKH.



Y4eOHbIH M1aH HAa U3yYeHHE MaTeMaTHKH B 5—6 KjlaccaXx OTBOAMT 6 yueOHBIX 4acOB B HE/IETIO B
TEUEHUE KKJOTO Toja o0ydenusi, Bcero He MmeHee 408 yueOHbIX YacoB

COJAEP)KAHUE YYEBHOI'O KYPCA (IIO TOZAM OBYYEHMUA)

S kace

Hamypanvusie yucna u nyp

HarypanbHoe uncno. Psg Hatypansabix yucen. Yucno 0. M300pakeHrne HaTypaIbHBIX YHCEIT
TOYKaMHU Ha KOOPJAMHATHOM (YUCIIOBOI) MPSMOM.

[To3unmoHHas cucrema cuuciaeHus. PuMckas Hymepanus Kak npuMep HENO3ULUOHHON CUCTEMBI
cuucieHus. JlecaTuunas cuctemMa CUMCICHUS.

CpaBHeHHE HATypaIbHBIX YMCEl, CPABHEHHE HATYPAIBHBIX uKcel ¢ HyneM. CrocoObl cpaBHEHMS.
OKpyriieHHEe HaTypaJIbHbIX YHUCEIL.

CrnoskeHue HaTypaJbHbIX YMCEN; CBOWCTBO HYJIS IIPU CII0KEHUU. Bbruntanue kak neiicTue,
o0paTHOE CII0KEHUI0. Y MHOKEHUE HAaTYPalbHBIX YHCEN; CBOWCTBA HYJIS U €IUHULBI IPU
yMHOXeHUH. [leneHne Kak neicTBue, 00paTHOE YMHOXKEHU0. KOMIIOHEHTH! AeMCTBUM, CBSA3b MEKIY
numu. [IpoBepka pesynbrarta apudmerndeckoro neicTBus. [lepemecTuTenbHOE U COUETATETHLHOE
CBOICTBa (3aKOHBI) CIOXKEHUS U YMHOXKEHUS, paCIIPEIEIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHUSI.
Hcnonp3oBanue OYKB st 0003HaUEHUSI HEM3BECTHOTO KOMIIOHEHTA U 3allUCU CBOWCTB
apupMETUUECKUX JeHCTBUM.

Jenutenu u KpaTHble YKCiia, pa3iokeHne Ha MHOkUTENH. [IpocTeie n cocraBHbie uncia. [Ipusnaku
nenuMocTd Ha 2, 5, 10, 3, 9./lenenue ¢ octaTkoMm.

Crenensb ¢ HaTypaJIbHBIM [TOKA3aTENeM. 3alliCh YUCIA B BUAE CYMMBbI Pa3psAHBIX ClaraeMblXx.
YucnoBoe BbIpaxkeHHe. Beruucienrne 3Ha4eHnil YUCIIOBBIX BBIPAXKEHU; TOPSIAOK BBIITOJIHEHUS
Jerctuil. Mcronb30BaHKe MPU BBIYMCICHUSIX IEPEMECTUTEIBHOTO U COYETATENBHOIO CBOMCTB
(3aKOHOB) CJIOKEHMSI U YMHOXKEHUS, paCIPEICIUTEIHHOIO CBOMCTBA YMHOKEHUSI.

/lpoou

[TpencraBieHne o IpoOHU Kak CrIocoOe 3amicH 4acTH BeluIrHbl. OOBIKHOBEHHBIE IPOOH.
[TpaBuibHBIE U HepaBUIIbHBIE ApoOH. CMelIanHas 1poOb; MpeICTaBlIeHHue CMEIIaHHON Ipo0H B
BU/JIE HETIPABUJILHON ApOOU U BBIJIETICHHE LIEI0N YaCcTH YKcia U3 HeNpaBUiIbHON ApOOH.
N300paxkenue apo0eit ToukaMu Ha 9MCI0BOM mpsiMoil. OcHOBHOE cBOMcTBO ipodu. Cokpalienue
npobeit. [IpuBenenue aApodbu Kk HOBOMY 3HamMeHaTet0. CpaBHEHHE IPOOE.

CrnoxeHue U BlYUTaHHUE ApoOeil. YMHOXKEHUE U JIelIeHUEe

Ipobeil; B3auMHO-00paTHBIE ApoOu. HaxoxkeHue 4acTu meaoro v 1ejaoro Mo ero YacTH.
Hecstuunas 3anuck apodeit. [Ipeacrasienue necsaTHIHON ApoOH B BUIe OOBIKHOBEHHOM.
N300paxenne qeCATUYHBIX ApoOei ToukaMu Ha YUCI0BON psiMoid. CpaBHEHHE IECATUYHBIX
JpOOeH.

ApudmeTrndeckne IeiCTBUS ¢ JECATUUHBIME Ipo0siMu. OKpyriieHne AeCATUYHBIX IpoOeit.
Pewienue mexcmosulx 3aoau

Pemenne TekCTOBBIX 3aa4 apuMETHUECKUM criocoOoM. Perienne noruueckux 3aaad. Pemienue
3a/1a4y iepebopoM BCeX BO3MOKHBIX BapraHTOB. VIcoap30BaHMe MpU PEIICHUH 3a7a9 TaOIUI] 1
CXEM.

Pemenue 3amau, coaepkamux 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIMYUHBI: CKOPOCTh, BpEMS,
pacCTOsHME; 1IeHa, KOJTNYECTBO, CTOUMOCTh. EIMHUIIBI H3MEPEHHs: MacChl, 00EMA, IIEHE;
paccTostHUS, BpeMEHH, CKOPOCTU. CBSA3h MEXKY €AMHUIIAMU U3MEPEHUSI KQKT0W BETUINHBI.
Pemienne oCHOBHBIX 3a/1a4 HA JPOOH.

[IpencraBnenne naHHBIX B BUE TaOIHUII, CTOJIOYATHIX TUArPaMM.

Hacnaonan zeomempusn



Harnsanelie npencraBinenus o purypax Ha INIOCKOCTH: TOYKa, IpsSMasi, OTPE30K, JIyd, yrod,
JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, KpyT. YTo1. IIpsAMoii, OCTpbIii, Tynoii u pa3BEpHYTHIii
YTJIBI.

JlninHa oTpe3ka, METpUUYECKNE €AMHULIBI JUTUHBL. JJIMHa TOMaHOH, IEPUMETP MHOTOYT OJIbHUKA.
M3mMepeHue 1 NocTpoeHHE YIJIOB ¢ HOMOILBIO TPAHCIIOPTUPA.

Harnsaneie npeacraBieHus o purypax Ha IIIOCKOCTH: MHOTOYTOJIBHHK; MPSIMOYTOJIBHUK, KBAIPAT;
TPEYroJIbHUK, O PAaBEHCTBE (QUTYD.

N300paxkenue ¢puryp, B TOM yuciie Ha kiaeryatoi Oymare. [loctpoenne koHpuUrypanuii u3 4actei
MPSIMOM, OKPY)KHOCTH Ha HEJTMHOBAHHOM U KjeT4aToi Oymare. Mcnosib30BaHne CBOMCTB CTOPOH U
YIJI0B NIPSAMOYIOJIbHUKA, KBaIpaTa.

[Tnomanb NpsIMOYroJabHUKA U MHOT'OYTI'OJIbHUKOB, COCTABJICHHBIX U3 IPSAMOYTOJIbHUKOB, B TOM
ymcine GUryp, M300paKEHHBIX HA KJIETYaTOl Oymare. EXMHUIBI H3MEPEHHUS TLIONIA/IH.
Harnsanbie npeacTaBieHus O MPOCTPAHCTBEHHBIX (PUTypax: IPSIMOYTOJIbHBIN apajiesienume],
KyO, MHOTOTpaHHHUKH.

N306paxeHne MpOCcTEHIINX MHOTOIPaHHUKOB. Pa3B€pTku Kyba u napaswienenunena. Cosaanue
MOJIeNIeli MHOTOTPaHHUKOB (M3 OyMaru, MpoBOJIOKH, TIACTUIMHA H IP.).
OGBEM IIPAMOYTOIBLHOTO Napajlelenunea, kyoa. EuHUIb u3MepeHus 00bEMa.

6 kiacc

Hamypanvuwvie uucna

Apudmernueckue JeIMCTBUS C MHOTO3HAYHBIMU HAaTYpaJlbHBIMH YMCIIaMU. YHCIOBBIE BBIPaXKEHNUS,
HOPSI0K AEHCTBUM, UCTIONIBb30BaHUE CKOOOK. Vcrionb30BaHe TPU BEIYUCIECHHUX
NEPEMECTUTEIILHOTO U COYETATEIBHOIO CBOMCTB CJIOKEHUS U YMHOXKEHHUS, PACIIPEAETUTEIILHOTO
cBoiicTBa yMHOKeHUsA. OKpyIJIeHUE HATYPaJIbHBIX YACEI.

Jlenvrenu v KpaTHBIC YHCIIa; HAMOOJIBITNI OOIINI ASTUTENIb U HAUMEHbIIIEE 00IIee KpaTHOE.
JlennMocTb cyMMBI M IpOU3BeIeHUs. JleJIeHre ¢ OCTaTKOM.

/lpoou

OObIKHOBEHHAs 1pO0b, OCHOBHOE CBOMCTBO po0H, cokparieHue 1podeil. CpaBHeHUE U
yrnopsiaounBaHue pooeil. Pemenue 3a1ay Ha HaX0XKASHUE YaCTH OT LIEJIOT0 U LEJIOro IO €ro 4acTu.
JpoOHoe uncio Kak pe3ynbTat nenenus. [IpencraBnenue qecaTHUHOM 1podu B BUIE
OOBIKHOBEHHON ApOOU U BO3MOKHOCTb IPEACTABIECHUS OOBIKHOBEHHOH 1po0U B BUE JECATUUHOM.
Jecatuunblie ApoOu 1 MeTpudeckas cucreMa Mep. Apudmerndeckue AeHCTBHS U YUCIOBbIE
BBIPAXKEHUS C OOBIKHOBEHHBIMH U JAECSITUYHBIMU JPOOSIMHU.

OtHomienue. JleneHue B JaHHOM OTHOIIEHUH. Macmitad, nponopuus. [Ipumenenue nponopuuii mpu
pelIeHNH 3a/1a4.

T[ToHATHE NPOLEHTA. BhuKcieHye NPOLEHTa OT BEIMYHHbI U BEJIMIUHBI 110 €€ IIPOIIEHTY.
Beipa)xeHue npoLeHToB AecATUUHBIMU Apo0simMu. Perienue 3a1au Ha npoueHTsl. Boipaxenue
OTHOLIEHUSI BEIMYMH B MTPOLIEHTAX.

Ilonoscumenvuvie u ompuyamenvrovle HUCIA

[TonoxxurenbHbIEe U OTpULIaTeNbHBIE uncia. Llensie uncna. Moaynb yncia, reoMmerpuyeckas
UHTepHpeTanus Moayist uyncna. M3oopaxxeHue yrcen Ha KOOpAMHATHOM npsiMoii. YncioBele
npoMexyTku. CpaBHeHue yncen. Apugmernyeckue AeCcTBUS ¢

MTOJIOKUTENBHBIMHA U OTPULIATEIIBHBIMU YU CIIAMH.

[TpsMoyronbHas cucTeMa KOOpJUHAT Ha IIOCKOCTU. KoopiMHAThl TOUKM Ha MIIOCKOCTH, adcuucca 1
opauHata. [Toctpoenue Touek u puryp Ha KOOpAMHATHON TIIOCKOCTH.

BykBeHHBIE BBIpaXKEHUS



[TpumeHenue OyKB /IS 3aIMCH MaTEeMaTHUECKUX BhIpaKeHUH U npeioskeHuit. CoiicTBa
apudMeTHUIECKHNX JeHCTBUN. ByKBEeHHBIE BBIpAXKEHHUS U YUCIIOBBIC TTOICTAHOBKU. bykBEeHHBIE
PaBEHCTBA, HAX0XKJICHHE HEM3BECTHOTO KOMITOHEHTa. DOpMyIibl; (HOpMyIIbl IEpUMETPA U TUIOIIAIH
IPAMOYTOJIbHUKA, KBapaTa, 00bEMa napasulelenumnea u Kyoa.

Pewenue mexcmogwix 3a0ay

Pemenune TekcTOBBIX 3a/1a4 apuMETHUECKUM criocobom. Perienune norudeckux 3anad. Pemenue
3aja4 repebopoM BCeX BOZMOKHBIX BApUAHTOB.

Pemenue 3anau, copepkalinx 3aBUCUMOCTH, CBSI3bIBAIOLINX BEJIMUYHUHBI: CKOPOCTh, BPEMSI,
PacCTOsHUE; 1I€HA, KOIMYECTBO, CTOMMOCTh; IPOM3BOMTEILHOCTE, BpEMs, 00bEM paboThI.
EauHunel usMepeHus: Macchbl, CTOMMOCTH; PACCTOSIHUS, BpEMEHH, CKOPOCTU. CBSA3b MEXY
€AMHUIIAMU U3MEPEHUS KaXK101 BEIINYMHBI.

Pewenne 3aay, CBA3aHHBIX C OTHOLIEHUEM, IIPOIIOPLIMOHAILHOCTBIO BEJINYUH, IIPOLIEHTAMU;
pellIeHne OCHOBHBIX 3aj1au Ha IpoOu U npoueHThl. OLeHKa U IPUKKJIKA, OKPYIJIEHUE pe3yibTara.
CocraBnenne OyKBEHHBIX BBIPRXKEHUN MO YCIIOBUIO 3a1aun. [IpencraBienre qJaHHBIX ¢ TOMOIIBIO
Tabmu u auarpamm. CronduaTsie TuarpaMMbl: YTEHHE U TOCTpoeHue. YTeHHe KPYTrOBbIX
JMarpaMm.

Haznaonan zeomempusn

Harnsigaeie npeactaBienus o GUrypax Ha miocKOCTH: TOYKa, IpsIMast, OTPE30K, JIyd, yrol,
JIOMaHas, MHOTOYTOJIbHHUK, YEThIPEXYTOJIbHUK, TPEYTOIbHHUK, OKPYKHOCTb, KPYT.

B3auMHoe pacnosnokeHue IByX NpsMbIX Ha IUIOCKOCTH, NTapaJlIebHbIE PSMBIE,
HEepIEeHIUKYIIIpHbIE IpsiMble. MI3MepeHne pacCTOSHUN: MEXTY IBYMsI TOUKAaMU, OT TOUYKH J10
NpsAMOIL; AJIMHA MapuIpyTa Ha KBaJIpaTHOM CETKe.

W3mepeHue U MoCTpOEHUE YIJIOB € IOMOIIbIO TPAHCIOPTUPA. BUbI TpEyronbHUKOB:
OCTPOYTOJIbHBIN, MPSIMOYTOJBHBIN, TYIIOYTOJIbHBIH; paBHOOEIPEHHBIH, pABHOCTOPOHHHIA.
YeThIPEXYrOdbHUK, IIPUMEPBI YETBIPEX YT OJILHUKOB.

[TpssMOYrONbHUK, KBaJpaT: MCIIOJIb30BAaHUE CBOWCTB CTOPOH, YIJIOB, IHAaroHaei.
N3o0pakeHnereoMeTpuiyeckux GUryp Ha HEJIMHOBAaHHOW Oymare ¢ MCIOIb30BaHUEM IIUPKYJIS,
JUHENKH, YToJIbHUKa, TpaHcropTupa. [loctpoenus Ha kieTyaroit Gymare.

[Tepumerp mHOrOoyrosibHuka. [loHsTHE MIOMAAN GUTYPBI; €AUHUIBI U3MEPEHUS TITOIAIH.
[pu6IKEHHOE M3MEPEHHE TIOAn (GUryp, B TOM YKCIe Ha KBaJpaTHOH ceTke. [IpuOnmkEeHHOe
M3MEpEHUE JUTMHBI OKPY>KHOCTH, IJI01aan kpyra. CHMMETpHs: LIEHTPaJIbHAs!, OCEBas U 3€pPKaJIbHAs
CUMMETPUH.

[TocTpoeHne cuMMETpUYHBIX (PUTYD.

Harnsauelie npencraBiaeHus 0 IpOCTPAHCTBEHHBIX GUTypax: napajuienenunes, Kyo, npusma,
nupamuia, KOHyc, HUIUHIP, map U chepa. M3o0paxenne npocTpancTBEHHBIX (uryp. [Ipumepst
Pa3BEPTOK MHOTOTPAHHMKOB, IMIMHIPA ¥ KoHyca. Co3anue MoJIeNei TpOCTPaHCTBEHHBIX (PUTYD
(13 Gymaru, poBOJIOKH, IJIACTUIIMHA U JIp.).

[lonsTHe 00BEMA; €MHUIIBI H3MEPEHHS 00bEMa. OOBEM TIPAMO- YTOJIBLHOTO NapajliesIenuIe/a,
KyoOa.



IIJIAHUPYEMBIE TPEAMETHBIE PE3YJIBTATBI OCBOEHUS PABOYEM

IMPOI'PAMMBI KYPCA (ITO TOAAM OBYYEHUA)

OcBoenne yaeOHOTo Kypca «MaTtemarnkay B 5S—6 KjlaccaX OCHOBHOM IIIKOJIBI JOTKHO

o0OecrieunBaTh JOCTHKEHHUE CIEAYIOUIUX MPEIMETHBIX 00pa30BaTeNbHBIX PE3yIbTATOB:
5 knacc

Yucna u eviuucnenun

1. IloHuMaTh U NPaBUWILHO YNIOTPEOIATh TEPMUHBI, CBSI3aHHbBIC C HATYPaIbHBIMU YHCIAMH,
OOBIKHOBEHHBIMH U JECATUYHBIMU JAPOOSMH.

2. CpaBHHBATH U YNOPAIOYNBATH HATypaJIbHBIE YNCIIA, CPABHUBATH B IIPOCTEUILNX CIIydasx
OOBIKHOBEHHBIE IPOOH, AECATHUHBIC IPOOH.

3. COOTHOCHUTH TOUKY Ha KOOPJUHATHOMN (YMCIIOBOM) MPSMOM C COOTBETCTBYIOIINM €
YHCIOM M U300pakaTh HaTypalibHbIEC YMCIIA TOYKAMHU Ha KOOPIMHATHOM (UHCIIOBOIA) MPSMOH.

4. BeIonHATh apudMeTHyecKre JeHCTBUS C HaTypajlbHBIMU YUCIIAMH, C OOBIKHOBEHHBIMU
IpoOsSMHU B IPOCTEHIIUX CITydasix.

5. BBIIIOJIHATE IPOBEPKY, IPUKUAKY PE3YIbTaTa BHIYMCICHUN.

6. OKpyIJIsTh HaTypajJbHbIEC YHUCIIA.

Pewienue mexcmoewix 3a0au

1. Pemath TekCTOBBIC 3a/1a4u apUPMETHIECKUM CIIOCOOOM U C TIOMOIIBIO OPraHU30BAHHOTO
KOHEYHOTO Tiepedopa BCeX BO3MOKHBIXBAPHUAHTOB.

2. Pemrate 3agauu, copeprkaiye 3aBUCUMOCTH, CBS3bIBAIONINE BETUYMHBI: CKOPOCTh, BpeMs,
paccrosiHue; 1eHa, KOJIUYeCTBO, CTOMMOCTb.

3. lcmonb30BaTh KpaTKUE 3alMCH, CXEMBbI, TaOIUIbI, 0003HAYCHHS TIPU PEIICHUH 3a]1a4.

4. ITonb30BaThCS OCHOBHBIMU €TMHUIIAMH U3MEPEHUS: 1IEHbI, MAaCChI; PACCTOSHUS, BPEMEHHU,
CKOPOCTH; BBIpaXXaTh OJIHU €AMHUIIBI BEIMYMHBI Uepe3 APyTHe.

5. 3BiiekaTh, aHATHM3UPOBATH, OIIECHUBATHL HHPOPMAIIHUIO, PEACTABICHHYIO B TA0IHIIE, HA
CTOJIOYATOM MarpaMme, HHTEPIIPETUPOBATh IPEICTABIICHHBIC TaHHBIC, UCII0JIb30BATh JaHHBIC ITPU
pelieHuu 3aaad.

Haznaonan zeomempus

1. Ionp30BaThCs reOMETPUUECKUMHU OHIATUAMMU: TOUKA, IPsiMasi, OTPE30K, JIy4, YToJl,
MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT.

2. I[TpuBoAUTE pUMEPBI OOBEKTOB OKPYKAIOIIET0 MUPA, UMEIOIINX (GOPMY U3yUEHHBIX
F€OMETPUUECKUX QUryp.

3. Mcriosib30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YTJIaMH: BEPIINHA CTOPOHA; C
MHOTOYT'OJIbHUKaMU: yroJl, BEpIINHA, CTOPOHA, TUaroHallb; ¢ OKPY>KHOCTBIO: pajinyc, JTUaMeTp,
LIEHT.

4. I300pakaTh U3y4yeHHbIE reoMeTpruecKre (GUrypbl Ha HEIMHOBAHHOM U KJIeT4yaToi Oymare
C TIOMOILBIO LIUPKYJI U JTUHEUKH.

5. HaxoauTh 1MHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C TIOMOIIBIO JINHEHKH,
CTPOUTH OTPE3KU 3aJaHHOM JJINHBI; CTPOUTH OKPYKHOCTB 3aJJaHHOI'O pajnyca.

6. Mcrionib30BaTh CBOICTBA CTOPOH U YIJIOB MPSMOYTOJbHUKA, KBajipaTa sl UX TOCTPOEHUS,
BBIUMCJICHMS IUIOIAAN U IEPUMETPA.

7. BeruncnsaTe nepuMeTp U IIioniaib KBajapara, npsiMoOyrojibHUKa, (Uryp, COCTaBICHHBIX U3
PAMOYTOILHUKOB, B TOM UKciIe (UTYp, H300paKEHHBIX Ha KJIET4aToi Oymare.



8. Ilonp30BaThCsi OCHOBHBIMU METPUUYECKUMHU €IMHUIIAMHU U3MEPEHUS JUTMHbI, TUIOLIAIN;
BBIPAXaTh OJJHUA €IMHUIIbI BEJTUYUHBI YEPE3 IPYTHUE.

9. PacrioznaBath napasuieienuel, Ky0, HCIoIb30BaTh TEPMUHOJIOTHIO: BEPIIIUHA, peOpo
rpaHb, K3MEPEHUS; HAXOIUTh U3MEPECHUATIApAIIICIICITHIIEeAa, Kyoa.

10. Beruucnsats 005EM Ky6a, napasuiesenure/a Mo 3aJaHHbIM H3MEPEHUSM, TI0JIb30BaThCs
eIMHUIIAMU U3MepeHHs 00bEMA.

6 PermaTh HecOXHBIC 3a7a41 Ha U3MEPEHUE T€OMETPUUECKUX BEJIMUMH B MPAKTUUECKUX
CUTYalUsIX.

6 kiacc
Yucna u evluucnenus

1. 3HaTh U IOHUMATh TEPMUHBI, CBA3AHHBIE C PA3TUYHBIMHU BHAAMU YHCEN U CIOCOOAMHU UX
3aMucH, IEPEXOIUTh (€CIH 3TO BO3MOXKHO)OT OJHON (POPMBI 3aIHCH YHCIIA K APYTOM.

2. CpaBHUBATD U YIOPAI0YMBATH LIEJIbIE YKCIa, OOBIKHOBEHHBIE U ACCATUYHBIC APOOH,
CpPaBHUBATH YKCIIA OJTHOTO U Pa3HbIX 3HAKOB.

3. BBINONHATE, cOYeTas YCTHBIE U NUCHMEHHbIE IPUEMBI, apu(METHUECKHE AEHCTBUS C
HATypPaJbHBIMU U IEJIBIMUA YUCIaMH, OOBIKHOBEHHBIMU U JICCITUYHBIMU TPOOSMU,
MOJIOKUTEIBHBIMU M OTPULIATEIHLHBIMU YHCTIAMH.

4. BEIYUCIIATD 3HAYCHUS YUCIIOBBIX BHIPAXKEHUH, BBIMIOIHATH IPUKUJIKY U OIICHKY pe3yJibTara
BBIUMCJICHHI; BBITIOJIHATH IPE0OPA30BaHNUS YHCIOBBIX BBIPAXKEHUN HA OCHOBE CBOWCTB
apupMETUUECKUX JEeHCTBUM.

5. COOTHOCUTH TOUKY Ha KOOPAMHATHOM MPSMOI ¢ COOTBETCTBYIOIIUM €I UUCIOM U
n300pakaTh YMcia TOYKaMHU Ha KOOPAUHATHOM MPSMOMN, HAXOIUTh MOAYJIb YHCIIA.

6. COOTHOCUTH TOYKH B MPSMOYTOJIBHOM CHCTEME KOOPAMHAT C KOOPAUHATAMH 3TOM TOUKH.

7. OKpyYIJISITH 1IEJIbIE YHCIIA U JECATUYHBIC TPOOH, HAXOIUTh TPUOIMIKEHUS YUCET.

Yucnosvie u OyK6eHHbIE GbIPAICCHUSA

1. IloHumats U ynotpeoaTh TEpMHUHBI, CBA3aHHBIE C 3alIUChIO CTETIEHU YUCIIA, HAXOAUTh
KBaJlpaT U KyO YUCIIa, BBIUNCIISATH 3HAUEHUS YUCIIOBBIX BBIPAXKEHUM, COJIEPIKAIINX CTEIICHH.

2. ITonb30BaThCs MPU3HAKAMU JISJIMMOCTH, PacKJIaJbIBaTh HATYpaJbHbIE YUCIIA HA IPOCThIE
MHOKUTEH.

3. ITonmp3oBaTbess MacITaboOM, COCTABIIAThH MPOMIOPLUH U OTHOLIEHHS. Mcnonb30BaTh OyKBBI
JUIst 0003HAYEHUS YKCE MPH 3aIIMCH MAaTEMaTUYECKUX BbIPAXKEHHH, COCTABIATh OYKBEHHbIE
BBIpKEHUS U (hOPMYJIbl, HAXOIUTh 3HAUEHUs1 OYKBEHHBIX BBIPAXKEHUH, OCYIIECTBIISAS HEOOXOAUMBIE
MOJICTAHOBKU U NMpeoOpa3oBaHUsl.

4. HaxonuTe HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pewienue mexcmoguix 3a0au

1. Pemate MHOTOIIIArOBBIE TEKCTOBBIE 33/1a4U apU(PMETUUECKUM CTIOCOOOM.

2. Pematsb 3a1auu, cBsI3aHHBIE C OTHOIICHUEM, IIPOMOPIIMOHATHLHOCTHIO BETUYHH,
MPOIIEHTaMH; peliaTh TPH OCHOBHBIC 3314l Ha JIPOOU ¥ MPOIICHTHI.

3. Pemats 3a1aun, comepxaiine 3aBUCUMOCTH, CBA3BIBAIOIINE BETMUNHBI: CKOPOCTh, BPEMSI,
paccTosHue, LieHa, KOJIMIeCTBO, CTOMMOCTD; IPOM3BOIUTENBLHOCTD, BpeMs, 00bEMa paboTE,
UCTIOJB3YS apu(MeTHUIeCKUe ICUCTBHUS, OIICHKY, IIPUKHJIKY; TI0Jb30BaThCS SAMHUIIAMA U3MEPEHUS
COOTBETCTBYIOIIUX BEIUYUH.

4. CocTaBisATh OYKBEHHBIC BRIPAKEHUS IO YCIIOBHUIO 33JIaUH.



5. I3BnekaTh nH(pOpMaInio, NPeACTaBICHHYIO B TAOIHUIIaX, HA IMHEHHOM, CTON0UaTON Min
KPYTOBOI IuarpaMMax, HHTEpIPETHPOBATh MIPEACTABICHHBIC TaHHbIC; UCTIOIB30BATh JTAHHBIE TPH
pELIEHUH 3a71ad.

6. [IpencTaBnsaTh MHGOPMALNIO C TOMOIIBIO TAOJIHI, TMHEHHOM U cTOI09YaTON TuarpamMmm.

Haznaonan ceomempus

1. IlpuBOANTH IPUMEPHI OOBEKTOB OKPYKAIOIIEr0 MUPA, UMEIOMIUX (POPMY M3YIEHHBIX
FEOMETPUUECKUX TUIOCKUX U MTPOCTPAHCTBEHHBIX (DUTYD, IPUMEPHI PAaBHBIX U CUMMETPUYHBIX
buryp.

2. U300paxkaTh C MOMOIIBIO UPKYJIS, TUHEHKH, TPAHCIOPTUPA HA HEIMHOBAHHON U
KJIeT4aToi Oymare n3y4eHHbIE TIIOCKHE T€OMETpHUECKUe (PUTYPBI M KOH(PUTYpAIHH,
CUMMETpPUYHBIE QUTYPBI.

3. [Tonbp30BaTbCsl TEOMETPUUYECKUMH MTOHATUSIMU: PABEHCTBO (DUTYDP, CAMMETPHS;
HCII0JIb30BAaTh TEPMUHOJIOTHIO, CBA3AHHYIO C CAMMETPHUEN: OCh CUMMETPHH, LICHTP CUMMETPUHU.

4. HaxoauTh BEJIMYUHBI YTIIOB U3MEPEHHUEM C ITIOMOIIBIO TPAHCIIOPTUPA, CTPOUTH YIJIbI
3a/IaHHOW BEJIMYMHBI, [10JIb30BATHCA IIPU PEILICHUHU 33/1a4 I'PalyCHOU MEpOH YIJIOB; paclio3HaBaTh Ha
yepTekax OCTPBIiA, IPAMOI, pa3BEPHYTHINA U TYHOI YIIIbL.

5. BeraucnsaTe JUIMHY JIOMaHOW, IEPUMETP MHOTOYT'OJIBHUKA, II0JI30BATHCS €AMHULAMU
W3MEPEHHUS IJIMHBI, BbIpaXKaTh OJIHU €IUHULIBI U3MEPEHUS JUIMHBI YEPE3 APYTHUE.

6. HaxouTh, UCIIOJIb3Ys YePTEKHbBIE HHCTPYMEHTHI, PACCTOSHUSA: MEXKLY IBYMS TOUKAMM, OT
TOYKH JI0 NIPSIMOH, JUIMHY IIyTH Ha KBaJPAaTHOM CETKE.

7. BeruncnsaTe miomas Guryp, COCTaBIEHHBIX U3 MPSIMOYTOJIBHUKOB, UCIOIB30BATh
pa3bueHne Ha IPSIMOYTOJIbHUKH, Ha PaBHBIE (PUTYPBI, JOCTPAaUBAHKE 10 TPSIMOYTOJIbHUKA;
M10JIb30BaThCS OCHOBHBIMH €IMHHUIIAMU U3MEPEHUS IIJI0IIA/IN; BbIpAXXaTh OJJHU €AUHULBI U3MEPEHUS
ionau yepes Apyrue. Pacro3HaBaTh Ha MOJETSAX U N300paKEHUSIX MUPAMUTY, KOHYC, IUIHHJID,
HCIIONIb30BaTh TEPMHHOJIOTUIO: BEPIIMHA, pebpo, IPaHb, OCHOBAHHE, Pa3BEPTKA.

8. I300pakaTh Ha KJI€TYaTOW Oymare mpsSIMOYTOJIbHBINA MapajlieIIeUIIe]T.

9. BEIUHCIATE 00HEM IPAMOYTONBHOTO TIapalIeNenuIea, Kyoa, MoIb30BaThcsi OCHOBHBIMU
eJIMHUIIAMH M3MEPEHHs 00bEMA; BHIPAKATh OJHU eMHHIIbI H3MEPEHHs 00bEMA Yepes IpyTue.

10. PemiaTe HecnoKHBIE 3a/1a4M HA HAXOXKJICHUE T€OMETPUUECKUX BEJIMYMH B IPAKTUUYECKUX

CUTyalusiaXx.
TEMATHUYECKOE IJIAHUPOBAHHUE

JlaTa
KosnyecTBo 4acoB usyHenus
Ne HaumeHoBaHue pa3/ie/10B U Bi
u /;1 TEeM BCEro KOHTPOJIbHBI | TIPaK Buasl 1eiTeJIbHOCTH ]
NPOrpaMmbI € THiEC K
padorsl KHe
pa6o
TBI
Pazznen 1. HatypaibHble yncia. [lelicTBHs ¢ HATYpPaJIbHbIMU YHCJIAMU
1.1. | Hecsaruunas cuctema 1 0 0 01.09.2022 Uurath; 3aIIMCHIBaTh; CPABHUBATH HATYPAJIbHBIE YKCIIA; TIPEJIArs
CYUHCIICHUSI. 02.09.2022 00CyXIaTh CIIOCOOBI YIIOPSAOYMBAHUS YHCEIT
05.09.2022
P HATYPATBHBIX HHCET 1 0 0 09.09.2022 H300pakaTh KOOPIMHATHYIO MPSMYIO; OTMEYATh YHCNIA TOUKAMH
19 P ' KOOP/IMHATHOM NPSMOIi; HAXOTUTh
1'3' KOODJMHATHI TOUYKU
" | HarypanbHslii psiz. 2 0 0.5 05.09.2022 .
09.09.2022 HccnenoBats cBOWCTBa HaTYpaJIbHOTO psaa; uncen 0 u 1 npu
o CJIOKCHUH U YMHOXKEHUU




1.4. | Yucrno 0. 2 0 05.09.2022 N
09.09.2022 HccenoBaThk CBOKMCTBA HAaTYpanbHOTO psiaa; uucen 0 u 1 npu
CIIOKCHUH ¥ YMHOXKCHHUHU
05.09.2022
Harypanbzble uncia Ha 16.09.2022 HM300paskaTh KOOPIUHATHYIO IPSAMYIO; OTMEUATh YHCiIa TOUKaMU
KOOPJIMHATHOM KOOPAMHATHOM MPSMOI; HAXOJUTh
1.5. | npsimoii. 4 0 KOOPJIMHATHI TOUKH
12.09.2022 .
CpaBHeHue, 23.09.2022 BbinonuaTe apupMeTHuecKre AeHCTBUS C HaTypaJIbHbIMH
OKpYTJICHHEHATYpaIbHbIX YHCIIAMU; BBIYHCIISITh 3HAUCHHUS YHCIIOBBIX BBIPAXKEHUH CO
1.6. | unmcen. 4 0.5 ckoOkamu u 6e3 cKoOoK
26.09.2022
Apucmernueckue 1eUCTBUS 30.09.2022 BBInOnHATE apu(METHIECKIE ASHCTBHS ¢ HATyPAIBHBIMH YHCIIA]
c BBIUHCIIATH 3HAYCHHS YMCIIOBBIX BBIPAXKCHUIT CO
1.7. | HaTypaabHBIMU YHCIAMH. 6 0.5 ckoOkamu u 6e3 cKoOoK
CaoiicTBa HyJIsl IpH 03.10.2022
CIIOKCHUH 07.10.2022
YMHOXKEHHH, CBOHCTBA
€/IMHULIBI TIPU HccnenoBatk CBOWCTBA HATYpPaJIbHOTO Psijia;
1.8. | ymMHOXEHHH. 1 0 yrcen 0 1 | npH CI0KEHHU U YMHOXKECHHU
IlepemecturensHoe 1 03.10.2022
coueTaTelIbHOE CBOMCTBA 07.10.2022
CIIOKEHUSI U yMHOXKEHUS, Hcrnons30BaTh IpH BEMYHUCICHHUSX IEPEMECTUTENIHHOE U
pacrpenenuTensHoe COYeTaTeNIbHOE CBOIMCTBA CIIOKEHHUS M YMHOKEHUS;
1.9. | CBOWCTBO YMHOKEHHUSL. 3 0 pacnpeaeuTeIbHOe CBOWCTBO YMHOKCHHS
1.10 5 1 03.10.2022 DopMynUpOBaTh ONpeeIeHNs IeTUTeNs M KPaTHOTO; Ha3bIBaTh
14.10.2022 JIETUTEIN ¥ KPaTHBIE YUCIIA; PacliO3HABaTh
HPOCThIC U COCTABHbIE YNCIA; (HOPMYIMPOBATH U PHUMEHATH
IIPU3HAKH JIETMMOCTH Ha 2; HAa3bIBAaTh JSIHUTENN U KPaTHBIC
Jlemurenu u KpaTHBIE YHCIIa, 4ICIIa; PAaCIO3HABATH IIPOCTHIE H COCTABHBIE YHCIIA;
pasyI0kKEeHNUEC YnCJia Ha (hOpMyITHPOBATH M IPUMEHSTH IPU3HAKU JIEITUMOCTH Ha 2;
MHOXHTEIH. Ha3bIBaTh JIETUTENN U KPaTHBIE YHCIIa; PacllO3HABATh
IIPOCTHIE U COCTaBHBIE YHCNA; (HOPMYIHPOBATH H IPUMEHSTH
MIPU3HAKHU JICIUMOCTH Ha 2; Jlutepatypa;
10; IpUMEHSTH AITOPUTM PA3JIOKEHNUS YHCIIA HA IPOCTHIE;
MHOXHTEJH; HAXOJUTh OCTaTKH OT JEJICHNSI ¥ HEOJIHOE YaCTHOE
03.10.2022 10; IpUMEHSATH AITOPUTM PA3JIOKEHNUS YHCIIa HA IPOCTHIE;
111 21.10.2022 MHOXHUTENH; HAXOJUTb OCTATKH OT AEJICHHs 1 HEIOIHOe
. JleneHue ¢ ocTaTKOM. 6 0.5 YaCTHOE
1.12 | IIpocTsie u cocTaBHbIC 2 0 17.10.2022 pacrno3HaBaTh MPOCTHIE H COCTABHBIC YUCIIA
yHcia. 21.10.2022
1.13 | Ilpu3HaKH IeTUMOCTH HA 2, 5 1 17.10.2022 DopMyIUpOBaTh ONPEAEIEHNS ISIUTENS U KPaTHOTO; HAa3bIBaTh
5,10, 3, 9. 21.10.2022 MIETIUTENN U KPATHBIC YHCIIA; PACTIO3HABATH
IIPOCTHIE U COCTaBHBIE YHCNa; (POPMYIHPOBATH M IPUMEHSTH
MIPU3HAKHY JEIUMOCTH Ha 2; HAa3BIBAaTh JSIUTENN U KPaTHBIC
4HCIa; PACIO3HABATh MPOCTHIC U COCTABHBIC YHCIIA;
(hopMyIIHPOBATh ¥ IPUMEHSTh IPU3HAKU IETUMOCTH Ha 2;
Ha3bIBaTh JIETUTENN U KPaTHBIE YHCIIA; PACIIO3HABATh
HPOCTHIC U COCTABHbIE YNCTIA; (POPMYIUPOBATE U IPHUMEHATH
NIPU3HAKHU JeTUMOCTH Ha 2; Jlutepatypa;
10; IpUMEHSTH AITOPUTM PA3JIOKEHHUS YHCIIa HA IPOCTHIE;
MHOXKHTEIH; HAXOJUTh OCTATKH OT JICIICHHS U HEMOJIHOE
JacTHOE
1.14 | Cremnenb ¢ HATYPATBHBIM 2 0 24.10.2022
TOoKa3aTeseM. 28.10.2022 3anuceiBaTh IPOU3BEJCHUE B BU/IE CTEIIEHH; YATATh CTENIEHHY;
HCHOJIb30BaTh
TEPMUHOJIOTHIO (OCHOBAHHUE; IT0KA3aTeNb);
BBIYUCIIATH 3HAUCHUS CTEeIICHEeH
1.15 | YmcnoBble BeIpaXKeHNs; 2 0 24.10.2022 DopMyIMpoOBaTh M MPUMEHATH MPABHIIA TPE0OPa30BaHHS
MOPSIIOK ICHCTBHIA. 28.10.2022 YHCIIOBBIX BHIPAXKEHHUI HA OCHOBE CBOICTB
apu(pMeTHIECKHX JICHCTBHH;
1.16 7 0.5 24.10.2022
12.11.2022 PenraTh TeKCTOBBIE 3aJa4U apH(PMETHIECKUM CIIOCOOO0M;
HCIOJIb30BATh 3aBUCUMOCTH MEXK/Y BETHYMHAMHI
(CKOPOCTB; BPEMsI; pacCTOSHHE; 1IeHa; KOJIMYECTBO;
Penrenne TEKCTOBBIX 3a1a4 CTOMMOCTB ¥ JIP.): aHAJM3UPOBATH H OCMBICIMBATH TEKCT
Ha Bce apudmeTnyeckue 3a1a4n; nepe)opMyITUPOBATh YCIOBUE; N3BJICKATH
JeHCTBHS, Ha IBHKCHUE U HEOOXOIMMBIC; TaHHBIE; YCTAHABINBATH 3aBUCHMOCTH
MOKYIIKH MEX]Y BEIMINHAMH; CTPOHUTb JIOTHYECKYIO LIETIOUKY PacCy K/ICH!
Uroro no pazzaeny: 53




Pazpnen 2. Harnsianast reomerpus. Jluaum Ha

TJI0CKOCTH
2.1. | Touxa, mpsimMasi, OTPE30K, 1 0 14.11.2022 Pacno3HaBath Ha yepTexnax; pUCYHKAX; OMUCHIBATH; HCIIOJIb3Ys
Ty, 18.11.2022 TEPMHUHOJIOTHIO; X H300paKaTh C IOMOIIBI0
4epPTEKHBIX HHCTPYMEHTOB: TOUKY; NIPSAMYIO; OTPE30K;
JIy4; YTOJI; IOMaHyl0; OKPY>KHOCTb
2.2. | Jlomanas. 1 0 14.11.2022 Pacnio3naBath Ha uepTexax; pUCyHKaX; OIHMCBIBATh; UCIIONIB3Ys
18.11.2022 TEPMHUHOJIOTHIO; U H300PaXKaTh C MOMOLIBIO
4epTEKHBIX HHCTPYMEHTOB: TOUKY; IIPSIMYIO; OTPE30K;
JIyd; YTOJI; TIOMaHyk; OKPYKHOCTh
2.3. 2 0 14.11.2022 Hcnonb30BaTh JIMHEHKY U TPAHCIIOPTUP KAaK UHCTPYMEHTBI JUIs
Vi3mepenne JUTMHBI OTPe3Ka, 18.11.2022 MOCTPOCHUSI U U3MEPEHHS: U3MEPATH JUTHHY OT pe3Ka;
METPUUECKHE SIMHULBI BEJIMYMHY YIJa; CTPOMTH OTPE30K 33aHHOM JJIUHBI; YTOII;
N3MEPEHUsI JUTHHBL. 3a/JaHHOI BEIMYNHBI, OTKJIA(IBATh LINPKYJIEM PaBHbIE
OTPE3KH; CTPOUTh OKPY)KHOCTb 3aJJaHHOTO PaJiyca
2.4. 2 0 14.11.2022 Hcnionb30BaTh IMHEHKY U TPAHCTIOPTUP KaK HHCTPYMEHTBI U1
18.11.2022 MOCTPOCHUSI U U3MEPEHHS: U3MEPATH JUTHHY OT pe3Ka;
OKpPY>KHOCTB U KPYT. BEJIMYHHY YIJIa; CTPOMTH OTPE30K 3a1aHHOMN IJIHHBI,
YTOJI; 3aJaHHOM BEMYHMHBI; OTKJIAIbIBATH LIHPKYJIEM
paBHBIC OTPE3KHU; CTPOUTh OKPYXKHOCTb 3aJaHHOT0 pajuyca
2.5. 1 1 21.11.2022 Vcnonp30Bath JIMHEHKY U TPAHCIOPTUP KAK HHCTPYMEHTBI IS
[paxtuyeckas pabora 25.11.2022 MOCTPOCHUSI U U3MEPEHHS: U3MEPATD [UTHHY OTPE3Ka;
«ITocTpoenue y3opa n3 BEJIMYMHY yIJIa; CTPOUTH OTPE30K 3aJaHHON JUIHHBI;
OKPYKHOCTEH. YToJI; 3aJaHHON BEJIMYHHbI; OTKJIA/IbIBATh LIHPKYJIEM
paBHBIC OTPE3KHU; CTPOUTh OKPYKHOCTb 3aJaHHOTO pajuyca
2.6. | Yrom 2 0 21.11.2022 Hcrosp30BaTh JIMHEHKY U TPAHCIIOPTUHP KaK HHCTPYMEHTBI TS
25.11.2022 HOCTPOCHHUSI M U3MEPEHNUS: U3MEPSITh JUIMHY OTPe3Ka;
BEJIMYHHY YIJa; CTPOMTH OTPE30K 3aAaHHOM JJIUHBI; YTOJI;
3a/JaHHOI BEIMYIUHBI; OTKJIA/(BIBATh LIUPKYJIEM PaBHbIE
OTPE3KH; CTPOUTH OKPY)KHOCTb 3aJJaHHOTO Pajiiyca
Ipsmoit, ocTpslit, Tyron 1 21.11.2022 Pacnio3HaBath 1 H300paxkaTh Ha HETMHOBAHHOW 1
pa3BEPHYTHII 25.11.2022 KJIeTYaToH Oymare IpsiMOH; OCTPBIH; TYIIOH;
2.7. | yriuslL 2 0 pa3BEPHYTHIN YIUIbl; CPABHUBATD YIJIbI
28.11.2022 Pacno3HaBath 1 H300pakaTh Ha HETMHOBAHHON U
02.12.2022 KJIETYaTOi Oymare mpsiMOid; OCTPBIIA;
2.8. | M3mepenue yrios. 6 0 TYIOM; pa3BEPHYTHIl YIIIbl; CPABHUBATH YIJIbI
2.9. | Ipaxtuueckas pabora 1 1 05.12.2022 IToHUMATP M HCTIONB30BATh MPH PELICHUH 3a/1a4 3aBUCHMOCTH MEK
«IlocTpoenue yrios» 09.12.2022 €AMHULIAMU METPHUYECKON CUCTEMBI
IMpakTnueckas pabora Mep; 3HAKOMHUTBCS C HEMETPHYECKHMH CHCTEMaMH Mep;
«ITocTpoenue yriosy BBIPAXKATh JUIMHY B PA3IHYHbIX CAMHULAX H3MEPCHUS
Uroro no paszaeny: 18
Pasznen 3. O0bIKHOBEHHBIE APOOH
05.12.2022 | YuTaTh ¥ 3aMKCHIBATh; CPABHUBATH OOBIKHOBEHHBIC
09.12.2022 Ipobu; mpeyIaraTb; 000CHOBBIBATH U 00CYKIATh
3.1. | dpoGs. 2 0 Cr0co0bl YIIOPsIIOUHBaHuUsI APoOeit
05.12.2022
09.12.2022 | YuTtaTh ¥ 3aMKCHIBATH; CPABHUBATH OOBIKHOBEHHBIC
IpaBuibHBIC 1 JIpoOH; TpearaTh; 000CHOBBIBATE M 00CYK/aTh
3.2. | HenpaBWIbHBIEC IPOOH. 4 0.5 CII0CcO0B! YIIOPSIIOUMBAHUS Apobeit
12.12.2022
16.12.2022 | Ywurarh 1 3aIMCHIBATh; CPABHUBATH OOBIKHOBEHHBIC
npo0u; mpeyiaraThb; 00OCHOBBIBATh U 00CYKIaTh
3.3. | OcHoBHOe cBO¥CTBO ipodH. | 3 0 CTIOCOOBI YIIOpsII0UMBAHMS Apo0ei
12.12.2022
16.12.2022 | M306paxaTh OOBIKHOBEHHBIE IPOOH TOUKAMH Ha
CpaBHenue apooei. KOOPAMHATHOM MPAMOI; HCTIONB30BaTh KOOPINHATHYIO
34. 4 1 TPSIMYIO JUIsL CPaBHEHHMS Ipo0ei;;
3.5. 8 0 26.12.2022
CrokeHne U BEIYUTaHUE 29.12.2022 | BrImonHATH apuMETHUECKHE ASHCTBUS C OOBIKHOBEHHBIMH JIPOOSI!
OOBIKHOBEHHBIX APOOEH. MIPUMEHSTH CBOMCTBA
apu(METHYECKUX ISHCTBUHN [UIS1; PAlIOHAIN3AIMY BEIYUCICHUI
36. Cmemansas 1pobs. 5 0 gggigggg IpencraBiaTh cMEIIaHHYO ApoOb B BUJIE HEMPABIIBHOM U BBIIEIIS
.01. IENTYIO 4acTh YnCiIa 3
HENpaBUWILHOM ApoOu;;
VMHOKEHHE U IE€TICHHE 16.01.2023 .
. 27.01.2023 | BoImonHATH apuMETHUCCKHE ACHCTBUS C OOBIKHOBEHHBIME JPOOSI!
3.7. OOBIKHOBEHHBIX PO0EH; 14 1

B3aHMHO-00paTHBIE APOOH.

MIPUMEHSATh CBOMCTBA
apu(METHYECKUX NSHCTBUI [UISl; PALIOHATN3AIMY BEIYUCICHUI



3.8. 4 0 1 30.01.2023 Pemiath TEKCTOBBIC 3a/1a4H; COJCPIKALINE TPOOHBIC TAaHHBIC, U 3a/1a
Pemrenue TEKCTOBBIX 3a/1a4, 03.02.2023 HaXO0XXICHUE YaCTH IEJIOr0 1
coziepKaImx ApooH. LIEJIOTO 10 €0 YaCTH; BBISABIIATH UX CXOJCTBA U
pazIu4us
3.9. | OcHoBHbIE 3a/auH HA 6 0 0 30.01.2023
IpoOH. 10.02.2023 | MopenupoBaTh X0 PELICHUS 3a/ladtl C TIOMOIIBIO PHCYHKA; CXEMBI!
TaOIHUIIBI
06.02.2023
Ipumenenue OyKB st 10.02.2023 | IlpuBoauTh; pa3dHpaTh; OLEHUBATH
3.10 | 3ammcu MaTeMaTHYECKUX Ppa3IMYHbBIC PELICHNUS; 3aIIUCH
BBIPAXEHHH U Hpe/ulokeHnid | 3 0 0 pEIICHUIT TeKCTOBBIX 3a/1a4
Hroro o pasueny: 53
Pa3zpen 4. Harnsigaasi reomerpusi.
MHOroyroJibHHKHU
MEHOrOy oMb HHKH. 13.02.2023 OnKChIBaTh; UCIIONB3YS TEPMHHOJIOTHIO;
n300paxaTh C IIOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB H OT
17.02.2023
4.1 1 0 0 PYKH; MOJEIUPOBaTh U3 OyMaru MHOTOYTOJIbHUKH
4.2. 3 0 0 13.02.2023 | Hccnenosath cBOMCTBA IPSIMOYTONBHUKA; KBA/PATA Iy TEM
YeTbIpEXYTroJIbHUK, 17.02.2023 | skcnepumenTa; HaGMEOIEHHS;
[PSIMOYTOJIBHUK, KBAJIpar. U3MEPEHHS; MOJICIUPOBAHNS; CPABHUBATh CBONCTBA
KBaJIpaTa U [IPSIMOYroJIbHUKA
4.3. | Ilpaktuueckas pabora 1 0 1 13.02.2023 VICCIIe0BATS CBOHCTBA MAMO . N
«ITocTpoenue 17.02.2023 . P . YTOJIBHIIA, KBANPATa MyTeM
JKCIIEPHMEHTA; HaOJIOCHNS;
HPSIMOYTOJIBHUKA C . ’ .
3 AHHbIMH CTOPOHAMIH M3MEPEHHS; MOJICITUPOBAHNS; CPABHUBAThH CBOMCTBA KBajpaTa
. [PSIMOYTOJIbHHKA
Ha HEJIMHOBAHHOM Oymarey.
4.4. | TpeyroibHHK. 1 0 0 13.02.2023 .
17.02.2023 N300paxarh OCTPOYrOJIbHbIE; IPSIMOYTOIBHBIC U TYIIOYTOJIbHbIE
TPEYrOJIbHUKH
4.5. | Ilnouanp u nepuMerp 4 0 0 20.02.2023
MPSIMOYTOJIbHUKA U 24.02.2023
MHOT'OYTOJIbHUKOB, BrIpaxkaTh BEMHUYNHY IUIOM[AN B PA3INYHBIX CAHHHIAX H3MECPCHHUS
COCTABIICHHBIX U3 METPUYECKON CHCTEMBI Mep;
HPSIMOYTOJIEHUKOB, CANHHIIbI HOHUMATh M UCIIOJIb30BATh 3aBHCUMOCTU MEX/LY
M3MEPEHHSI IUIONIAIH. METPUYECKUMH SMHULAMH H3MEPEHHUsI IIOIIA 1
4.6. | Ilepumerp MHOrOyrodbHHKA. | 2 1 0 20.02.2023
24.02.2023 3HAKOMUTBCS C IPUMEPAMU IPUMEHECHHS IUIOMAIH H IepUMeTpa B
[PAKTHYECKUX CHTYALHSIX
Hroro no pasneny: 12
Pazpen 5. [lecatuunble apodu
5.1. | Hecarnunas 3anuce apobeii. | 4 0 0 27.02.2023 IpencraBisaTh AecATUIHYIO IPOOb B BHE OOBIKHOBEHHOIT; YUTATH ]
03.03.2023 | sanmchIBaTh; CPaBHUBATH JECCATHYHBIE APOOH;
NpeasIarath; 000CHOBBIBATH M 00CYXKIATh CIIOCOOBI
YIOPSIIOUMBAHMS AECATHYHBIX ApO0Oeit
5.2. | CpaBuenue necsITHIHBIX 4 0 0 27.02.2023 [pencTaBisaTh AeCATHYHYIO IPOOb B BHIE OOBIKHOBEHHOI; YHTATH ]
npoobeit. 10.03.2023 | 3amEcCBHIBaTh; CPABHUBATH JACCATHYHbBIE IPOOH;
IpeJyIaraTh; 000CHOBEIBATh U 00CYXKIATh CIIOCOOBI
YIOPSIIOYMBAHMS ACCATHYHBIX ApOOeH;
5.3. | [eiicTBusi C ACCSITUUHBIMU 17 1 1 06.03.2023
IPOOSMH. 24.03.2023 | BpImoaHATH apudpMeTHIECKHE ACHCTBHUS C IECATHIHBIMU IPOOSMH;
BBITIOJIHSATH NPHKHUJIKY M OLEHKY pe3yJIbTaTa
BBIYMCIICHUH
5.4 | OxpyriieHUE eCATUIHBIX 7 0 0 27.03.2023 ITprMeHSTE PaBHIIO OKPYITICHUS AECITHIHBIX POOeH
Jpo0ei. 07.04.2023
03.04.2023 | Pemath TeKCTOBBIE 3a1a4M; COJEPIKAIINE IPOOHBIE
Pelnienune TeKCTOBEIX 3a/1a4, 14.04.2023 JlaHHbBIE; ¥ HA HAXOXKIEHUE YACTH LIEJI0T0 U 1EJI0r0 TI0
5.5. [ coneprxkammx npodu. 6 0 1 €r0 YacTH; BBISBILITh UX CXOJICTBA H PAa3IUYHsI
17.04.2023 MoenupoBaTh X0/ PEIICHHUS 3aa9H C MTOMOIIBIO PHCYHKA,;
OcHOBHEIE 33/1au¥ Ha 21.04.2023 | cxemsr; Tabmmuebl. [IpuBoanTh; pa3oupats; oleHUBATH
5.6. | mpobm. 6 0 0 pa3auvHbIe PEHICHNSI; 3aMICH PelIeHH T TEKCTOBBIX 3a]1a4
Hroro no paszzeny: 44
Paznen 6. Harusiinasi reomerpusi. Tesia u gurypol B npocTpaHCTBe
6.1. | MuororpaHHHUKH. 1 0 0 24.04.2023 | Pacrmo3HaBaTh Ha YEPTEXKAX; PUCYHKAX; B OKPYKAIOIIEM MUPE
28.04.2023 | mpsIMOYTOJBHBEII

HapajleNenuies; Ky0; MHOTOIPaHHUKH;
OITHCHIBATD; HCIOIb3Ysl TCPMUHOIOTHIO; OLICHUBATD JIMHEHHBIE Pas)



6.2. | Mzobpaxenue 1 1 24.04.2023 | M3o6paxats KyO Ha KIeT4aToi Oymare
MHOTOTPaHHUKOB. 28.04.2023
24.04.2023
28.04.2023 | Monemmposarts Ky6 u napauienenunes u3s Gymard u
Mognenu MIPOYUX MATEPUAIIOB; OOBICHATH CIIOCO0
6.3. | MpOCTpaHCTBEHHBIX TEIL. 2 2 MOJIENIUPOBAHUS
24.04.2023 MogzenupoBats Ky0 U Iapajuresnenunes u3 Oymars u
IIpsiMOyTOJIBHBIIT P [IPOYMX MaTEPHANIOB; OOBICHATH CIIOCO0
28.04.2023
6.4. | mapamenenumnen, Ky0. 1 0 MOJICTTHPOBAHHS
6.5. | PasBéprku kyda u 1 0 24.04.2023
napasuIeNernuie a. 28.04.2023 | Pacmo3naBaTh 1 H300paxxaTh pa3BEPTKHU KyOa M mapajuienenuneaa
6.6. | Ilpakruueckas pabora 1 1 01.05.2023
«Pa3BépTKa Kybay. 05.05.2023 | Pacrmo3naBaTh 1 H300pa)xaTh pa3BEPTKHU KyOa U mapajuienenuneaa
6.7. O6béM Kv6a 3 0 01.05.2023 HaxoauTh n3MepeHHst; BBIYUCIATH IJIONIA b TOBEPXHOCTH; O0BEM F
yoa, 12.05.2023 | mpsMOYroibHOro
HPSIMOYTOJIEHOTO .
HapaJuIeNetIIe/1a; UCCIIe0BaTh 3aBUCHMOCTb
napauieNenunesia N .
00béMa Kyba OT JUIHHBI ero pebpa; BBIBHIaTh H 0OOCHOBBIBATH TUI
Hroro no paszueny: 10
Paznen 7. [loBTOpenue u
00o01eHne
.1 TToBTOpPEHHE OCHOBHBIX 14 0 15.05.2023
Pe 26.05.2023
HMOHATHH U METOJIOB Kypca N .
S Knaced. oGoGIMEHHIC Pemath 3aauu U3 peaabHON XKU3HH; IPUMEHATh MaTeMaTHYECKHE
L ILI 3HAHWS JUIS PEIeHNS 3a1a9 U3 APYTuX
3HAHM
yueOHbIX NPEIMETOB
Hroro no paszeny: 14
204 16

OBUIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME




HasBanmue OcHoBHOE OcHoBHbBIE BHbI
pasaeJa coJep:KkaHue AeSITeIbHOCTH
(Tembl) o0yuyarmuxcst
Kypca

(qucao

4acoB)

HarypanbHble Apudmernueckue neiicTBus

quciaa (30 u)

KpaTHO

6 kaacc (He menee 170 u)

C MHOT'O3HAYHBLIMHU
HATypaJIbHBIMU YHACTIAMH.
YuciioBbie BBIPAKEHUS,
MOPSAIOK JIEVCTBUI,
HCII0JB30BaHUE CKOOOK.
OkpyriieHrne HaTypabHbBIX
YHCe.

Jlenurenu v KpaTHBIC YHCTIA;
HanOOJIBIINN 00U
JICTIUTEIb U HAMMEHBIIIEE
oO1iee

€. OTHOCHTCIIbHO CJIOXKCHUA,

CBOMCTBA apu(METUUECKHUX JICHCTBHA.

JyiekTpoHHbBbIE (U(pPOBBIE
o0pa3oBaTe/ibH ble

pecypchl)

BoInoHATL apupMeTHYecKue 1eCTBHSA C
MHOT'03HAaYHBIMU HATYPaJbHBIMH YMCIIAMH,
HAXO/MTh 3HAYEHHUSs YUCIIOBBIX BbIPAXKEHUM
co ckoOKkaMu u 6e3 CKOOOK; BBIYUC/IATH
3HAYEHUS BBIPAXKCHUM, COAEPIKAILUX
CTCIICHU. BBINOJHATL NPUKUIAKY U OLEHKY
3HAQYECHUM YMCIIOBBIX BBIPAKECHUM,
NPHMEHSATH NPHEMBI IIPOBEPKH
pesynbrata. Mcnoab30BaTh Npu
BBIYHMCJICHUAX IIEPEMECTUTEIIBHOE U
COUETATEJIbHOE CBOMCTBA CIIOKEHHUSA U
YMHOKECHHUS, paCIpeACIINTEIbHOE CBOMCTBO
YMHOXEHUS



Paznoxenune yncna Ha MpocThie
MHOXUTENH. [[enMmMocTh CyMMBI
U npousseqeHus. Jlenenue ¢
OCTaTKOM.

Pemenue TekCTOBBIX 3a/1a4

HccnenoBaTh 4nciIOBbIE 3aKOHOMEPHOCTH, TIPOBOJIUTH
YHUCIIOBBIE SKCIIEPUMEHTHI, BBIABUTATH U
000CHOBBIBATHIHIIOTE3BI.

®opMyJIMPOBATH ONpeaeIeHHs ICTUTENs U KPaTHOTO,
HAuOOJIBIIIEr0 OOIIETO ACTUTENS U HAMMEHBIIIErO 00IIEeTo
KpaTHOTO, TPOCTOTO U COCTABHOT'O YKCEN; UCIIOIb30BATh 3TU
IOHATHS IIPU PELICHUN 3a1a4.

IIpuMeHSTH AATOPUTMbI BBIYUCICHUS HAUOOJIBIIEr0 00IIET0
JICIUTENS] 1 HAMMEHBIIIETO 00IIEero KpaTHOTO ABYX YHCE,
QITOPUTM PA3JIOKEHUS YKCIIa Ha POCTHIE MHOKHUTEIH.
HccaenoBathb ycnoBus Je1UMOCTH HA 4 U

6. UccaenoBathb, 00CyKAaTh, (POPMYJIHPOBATH U
000CHOBBIBATH BBIBOJI O YETHOCTH CyMMBI,

IIPOU3BEICHUS: IBYXUETHBIX YUCEJl, ABYX HEUETHBIX YHCIE, YETHOTO U HEYETHOTO YMCEIL.
HccaenoBars CBOICTBA ACIMMOCTH CYMMBI U ITIPOU3BEICHHS YUCEN.

IIpuBOAMTHL MPUMeEPBI YUCEN C 33IaHHBIMU CBOWCTBaMH, PACIIO3HABATH BEPHbIE M HEBEPHbIE
YTBEPKJICHHS O CBOMCTBAX YHCEJ, ONPOBEPraTh HEBEPHBIE YTBEPIKICHUS C TTOMOIIBIO

KOHTPIIPHUMCEPOB.

KOHCprI/IpOBaTb MarTeMaTu4eCKue



NMPEAJT0KEHUA C IIOMOIIBIO CBA3OK «H)»,
«UIN», «ECIIH..., TO...».

Pemiath TEKCTOBBIE 33249, BKIIOYAIOIINE MOHATHS ISTUMOCTH, apU(METHIESCKUM CITIOCOOOM,

HCII0JIBb30BAaTh nepe6op BCC€X BO3MOXXHBIX BAPpHAHTOB.

MopaeanpoBaTh X0/1 PEIICHHS 33J]a4H C IIOMOIIbIO PUCYHKA, CXEMBbI, TaOJIUILIBI.
I[IpuBoanTh, pa3éuparb, OLEHNBATH PA3IUYHBIC PELICHUS, 3aIIMCH PEIICHNN TEKCTOBBIX 3a/1a4.

Harasgnas [IepnieHAUKYISpHBIE IIPSMBIE.
reoMeTpus. [TapannensHbIE IPAMBIE.
IIpsimbie HA Paccrosinue mexny nBymst

MJI0CKOCTH (7 4)  TOYKAMH, OT TOYKH A0
MPSIMOM, AJIMHA MTYTH Ha
KBaJPAaTHOM CETKE.
[Tpumeps! psMBIX B
IIPOCTPAHCTBE

KpuTnyeckn oneHnBaTh N0JyYeHHBIN
pe3yJibTaT, HAXOAUTh OIIMOKH, OCYLIECTBIISITH
CaMOKOHTPOJIb, IPOBEPsIs OTBET HA
COOTBETCTBUE YCIIOBHUIO.

Pacno3naBaTh Ha yepTexax, pUCyHKax
CJly4ay B3aMMHOI'O PACIIONOKEHUS IBYX
IPSIMBIX.

HM300paxkaTh ¢ OMOIIbIO YePTEKHBIX
HHCTPYMEHTOB Ha HEJIMHOBAHHOM U
KJIeTyaToil Oymare JBe repeceKarouiecs
psIMblE, JIBE NapaJUIEIbHbIE IPSIMBbIE, CTPOUTD
IPSIMYIO, IEPIIEHIUKYJIIPHYIO TaHHOM.
IIpuBoanTH NpPUMepPHI NAPATIETBHOCTH U
NEPIEHIUKYISIPHOCTH IPSIMBIX B
MIPOCTPAHCTBE.

Pacno3HaBaTh B MHOTOYTOJIbBHUKAX NEPIEHANKYIISPHBIE U TAPAJIJIEIbHBIE CTOPOHBI.
N300pamxaTh MHOTOYTOJIBHUKY C NTApAJIJIEIbHBIMU, IEPIEHIUKYIIPHBIMA CTOPOHAMH.
Haxoaurte paccrosiHue Mexay AByMsl TOUKaMH, OT TOYKH J0 MPSMOH, JIUHY

IyTH Ha KBAJPaTHOH CETKe, B TOM YHCIIE UCIIOb3Ys HU(POBBIE PECypPChI



Jpodoum  OOBIKHOBEHHAs! 1pOOb,
(324) OCHOBHOE CBOMCTBO
JIpoOu, COKpaIieHue
JpOOeH.
CpaBHeHue u

yHopsiioYuBaHue Ipooeil.

CpaBHUBATH U YHOPSA0YUBATH JIpO0H,

BBIOMPATh cnocod cpaBHeHUs apodeit. [IpeacraBiasaTs
JECATUYHBIC POOU B BUI€ OOBIKHOBEHHBIX IPOOEH 1
OOBIKHOBEHHBIE B BUJIE JIECATUYHBIX, HCIOJIH30BAThH
IKBHBAJIEHTHBIE NPeACTABJEHHS APOOHBIX YHCET MPU UX
CPaBHEHHH, ITPH BBIYMCIICHUSX.

Hcnonk30Bath AecITHYHBIC APOOU TP MPEOOPa30BAHUH
BEJIMYMH B METPUUYCCKOM CHCTEME Mep.

JlecsTuunble [poOu U MEeTpUUYEcKas cucTemMa

Mep.

Apudmerndeckue 1eHCTBHUS ¢ OOBIKHOBEHHBIMH

U IECATUYHBIMUA  BBIMOTHATE apudmMeTnyeckue NeHCTBUS C OOBIKHOBEHHBIMH U JECITHUYHBIMU

JIPOOSIMU. IpoOsiMu. BEIYHCIIATE 3HAYCHHSI BRIPAKEHUH, COACPKAIIMUX OOBIKHOBCHHBIC U
JECATUYHBIC IPOOH, BBITIOJIHATH MPeoOpa3oBaHus ApoOei, BBIOWpaTh CIoco0,
MIPUMEHSITh CBOMCTBA apU(PMETHICCKUX ICHCTBUH IS palliOHATIU3AIINN

BBEIYMCIICHUH.

CocTaBiaTh OTHOUIEHUS U IPOIIOPLIUH,

OTHomIeHHE. Z[eJ'ICHI/Ie B JdHHOM OTHOIICHHH. MaCH_ITa6, nponopuus.

[TousTue IPOLCHTA. Brrunciaenue IMMPpONCHTAa OT BCJIMUYUHBI U BEJIMYHUHBI 110 eé IMPOLCHTY.

Penienne TeKCTOBBIX 3aaay,



coJiepKalIiX APoOH
Y TIPOILICHTHI.
[IpakTnueckas
pabora
«OTHOILIEHUE JUTUHBI
OKPY’KHOCTH K €€
TUAMETPY»

HaXOJUTh OTHOLIEHUE BEJIUYHH, JCIUTh BEIMUMHY B JAHHOM OTHOILIEHHUU.
HaxoauTh 3KCIEpMMEHTATLHBIM TYTEM OTHOIICHHE ITHHBI OKPY/KHOCTH K
e€ uaMeTpy.

HuTepnpeTrpoBaTh MaciiTad Kak OTHOIIEHUE BEJIMYUH, HAXOIUTh MaclITad
IUIaHA, KAPTHI M BEIYUCIIATH PACCTOSHUS, UCHIOIB3Ys MaciTald. OObSCHSATS,
YTO TaKO€ MPOLIEHT, YIOTPEOIIATH 000POTHI PEUU CO CIIOBOM «IIPOLIEHT.
BbipakaTs MpOLEHTHI B APOOSIX U IpoOH B MPOIIEHTaX, OTHOLICHUE IBYX
BEJIMYMH B IIPOLIEHTAX.

BBIUUCIIATE MPOLIEHT OT YMCIIA U YHUCIIO TI0 €ro MpoueHTy. OKpYIIsTh ApooH
Y TIPOLIEHTHI, HAXOIUTh MPUOIMKEHUS YUCE.

Pemate 3a1a4n Ha YaCTH, MPOLIEHTHI, IPOTIOPIIUH, HA HAX0XKJICHHE APOOH
(IpOLIEHTA) OT BEJIUUYMHBI U BEIUYHHBI 110 €€ ApoOu (IPOLEHTY), ApoOU
(mporeHTa), KOTOPbIM COCTAaBIISIET O/IHA BEIMYKUHA OT JPYTOM.

[TpuBOANTE, pa3bupaTh, OLIEHUBATh PA3JIMYHbIE PELICHUS, 3a1IMCH PELICHUI TEKCTOBBIX 3a/1ay.
W3Bnekats nHGOpMALIKIO U3 TaOIUI U AUArpaMM, UHTEPIIPETUPOBATh Ta0JIMYHbIE JAHHBIE,
orpeneNnaTh HauOoJblllee U HAaUMEHbIIIee U3 MPEACTABICHHBIX JAHHBIX

Harasignas reomerpusi.  OceBast CHMMETpUSL. Pacno3HaBaTh Ha 4epTeKax U

Cummerpusi(64) LentpanbHas M300paxeHMsIX, H300pakaTh OT PYKH,
CUMMETPUSL. CTPOHUTH C ITOMOIILIO HHCTPYMEHTOB
[TocTpoenue

burypy (0Tpe3ok, TOMaHyIo,



CUMMETPUYHBIX(PUTYD.

[IpakTrueckas padota

TPEYTOJIbHUK, PSIMOYIOJbHUK, OKPY>KHOCTb), CHMMETPUYHYIO
JTAHHOW OTHOCUTEJIBHO MPSMOii, TOUKH.

«OceBasiCUMMETPUS». Haxoauth npuMepbl CUMMETPUU B OKPY’KaIOILIEM MUDE.
Cummerpus B MopeaupoBathb U3 Oymaru ae (pUrypbl, CHMMETPUUYHBIE
IIPOCTPAHCTBE OTHOCHUTEIIBHO NPSAMOil; KOHCTPYHPOBATh T€OMETPUUECKUE
KOH(Urypaiuu, UCIob3ysl CBOMCTBO CUMMETPUH, B TOM YHCJIE C
MTOMOIIIBIO ITU(PPOBEIX PECYPCOB.
HccaenoBath cBoiicTBa N3yueHHBIX (DUTYD, CBSI3aHHBIE C
CUMMETpUEH, UCTI0Nb3Ys SKCIIEPUMEHT, HA0JII0ICHUE,
MOJIETIMPOBAHUE.
O00CHOBBIBATDH, ONIPOBEPIaTh C IOMOIIbIO KOHTPIPUMEPOB
YTBEPKICHUS O CHMMETPHUH (PUryp
Breipaikenusic [Tpumenenue OykB A 3anKCH Hcnoab3oBaTh OYKBbI 11 0003HAUCHUS
oykBamu (6 4) MaTEeMaTUYECKUX BBIPQKEHUM U YHCEJ, TP 3aIIMCH MaTEMaTH4YECKUX
npeioxkeHuil. bykBeHHbIe YTBEP)KJIEHHH, COCTaBIIATh OyKBEHHbIE
BBIPAXCHUS U YUCIIOBBIE BBIPAXKEHUS 110 YCIIOBHIO 3aJauu.
IIOJICTAHOBKHU. HccnenoBaTh HECIIOKHBIE YUCIIOBBIE
bykBeHHbIE paBEHCTBA, 3aKOHOMEPHOCTH, UCIIOJIb30BaTh OYKBBI IS
HaXO0XIEHNE HEU3BECTHOIO UX 3aIMCH.
KOMITOHEHTa.DOopMyIIbl Ber4ucjasTs 4nCI0BOE 3HAYCHHE

OYKBEHHOI'O BBIPa)KEHHsI ITPH 3aJaHHBIX
3HaYEHUSX OYKB.
3anuceiBaTh (POPMYJIbI: IEPUMETPA U



IJIOLIAU IIPSIMOYTOJIBHUKA, KBApaTa; JJIMHBI OKPYKHOCTH, ILUIOIIAHA KPYra; BbINOJHATH
BBIYMCJIEHHS 110 3TUM QopMyJiam.
CoctaBnsaTh HopMyIibl, BRIpAKAIOIINE 3aBUCHIMOCTH MEX/Ty BETMUYMHAMU: CKOPOCTb, BpeMs,
paccTosHue; 1IeHa, KOJIHYECTBO, CTOMMOCT; IIPOM3BOIUTENLHOCTD, BpEMs, 00BEM PabOTHI;

BBINOJIHAThH BBIYUCIICHUS 110 3TUM (HOPMYIIaM.
HaxoauTte Hen3BeCTHBI KOMIIOHEHT apu(METHYECKOTO ACHCTBHS

Harassgnas
reoMeTrpus.
Durypsl Ha
miockoctu (14

)

[IpakTnueckas

«[Inmomans kpyra»

YeTBIPEXYTOJIbHUK, TPUMEPHI
YETHIPEX YT OJILHHUKOB.
[TpsimoyronbHUK, KBaApaT:
CBOMCTBA CTOPOH, YIJIOB,
aUaroHajieu.

N3mepenue yrios. Buibl
TPEYrOJIbHUKOB.

IIepumeTp MHOTOYrOJIbHHKA.
[Tnomane durypsl. @opmysisi
IIepUMeTpa U ILIOIIA N
IIPSIMOYTOJIBHUKA.
[IpuOIMKEHHOE H3MEPEHHE
IJIOIAN

dburyp.

HN300paxaTh HAa HEJTMHOBAaHHOM U KJIETYATOMN
Oymare ¢ HCIOIb30BAHUEM YEPTEKHBIX
MHCTPYMEHTOB YEeTHIPEXYTOJILHUKH C
3aJIaHHBIMU CBOMCTBaMHU: C MapaJljielIbHbIMH,
HEepIEeHIUKYIAPHBIMU, PABHBIMU CTOPOHAMH,
NPSMBIMHU yTJIAMH | Jp., PABHOOEIPEHHBIN
TpeyroiasHUK. [Ipemsiarate u 00cyKAaTH
€1oco0bl, AJATOPUTMBbI [IOCTPOCHHUS.
HccaenoBarhb, HCHoab3ys

9KCIIEPUMEHT, HA0JII0IEHUE, MOIEIUPOBAHUE,
CBONCTBA NPSMOYTOJIbHUKA, KBa/Ipara,
pa3buBaTh Ha TpeyrojabHUKU. OO0CHOBBIBATD,
ONPOBEPraTh C HOMOIBIO KOHTPIIPUMEPOB
YTBEPKICHHS O

pabota TPSIMOYTOJBHUKE, KBaJpaTe,
pacno3HaBaTh BEPHBIC U HEBEPHBIC YTBEPIKICHHUS.

HN3mepsATL M CTPOUTH C TOMOILBIO
TPAHCIOPTHpPA YIJIbI, B TOM YHCIIE B
MHOI'OYTOJIbHUKE, CPABHUBATH YIJIbI;
Pacno3HaBaTh OCTPHIE, IPSMBIE, TYTIBIE,

pa3sBEpHYTHIE YIIIbl. PacnosnaBars,



H300paxkaTh OCTPOYTOJIbHBIM,
MPSMOYTOJIBHBIN, TYITOYTOJIbHBIM,
paBHOOEPEHHBIN, paBHO- CTOPOHHUI
TPEYrOJbHUKU.

BbIYuCcASTH IEPUMETP MHOTOYTOJIBHUKA,

jionfaZib MHOI'OYTrOJIbHUKA paSGI/IeHI/IeM

Ha IPSIMOYTOJIbHUKY, HA PaBHbBIC
burypsl, UCTIONIB30BATh METPUUECKUE
€IMHUIBI U3MEPEHUS JUTUHBI U
TUIOLIA/IH.

Hcnonb30BaTh IPUOIMKEHHOE

U3MepeHne
JUTMH 1 TUTOMIAJIeH Ha KJIeT4aToi Oymare,

NPUOTMKEHHOE U3MEPEHNE JTUHBI
OKPYXHOCTH, ILTOIIAIN KpyTa
ITo10:KUTEJBHBI € U
oTpuUAaTeJbHbIE
yncaa (40 4)

ICOMCTpHUUCCKaA

TlomoxurenbpHbIe U
OTpHUIIATEIIBLHBIC YHCIA.
CpaBHeHnue

MOJIOKUTENBHBIX U OTPULIATEIIBHBIX YHCEIL.
ApudmeTndeckne IeHCTBUS C
MOJIOKUTENBHBIMU U OTPULATETbHBIMHU
YHUCIIaMH.

Pemenne TekcTOBBIX 3a1a4

Lenbie yncna. Moaynp yucna,

UHTEpIIpEeTaMs MOAYIIS.
YucaoBble IPOMEKYTKH.

IIpuBoANTHL MPUMePHI UCITI0JIB30BAHUS
B PEAJIbHOM KHU3HU MOJIOKUTETbHBIX U
OTPULATENBHBIX YUCE.

N300pakaTh 1eble yuca,
HOJIOKUTENbHBIE U OTPULIATENIbHbBIE
qucia TOYKaMy Ha YUCIIOBOM MPsIMOiA,
HCII0JIB30BATH YHCIIOBYIO MPSAMYIO JUIS

CPaBHEHMUSI YUCEIL.

IIpuMeHsITH NpaBUJIA CPAaBHEHMUS,
yYHOPS/10YMBATh 1IEJIbIE YHCIIA; HAXOAUTH
MOJyJb YHCTIA.

®opMyJIMpPOBaTh NPABUJIA BBIYUCIICHUS C
HOJIOKHUTEIBHBIMU U OTPULIATENIHBIMU YHCIIAMHU,
HAXO/AUTH 3HAYEHHS YHCIIOBBIX BbIPAXKECHHUI,
CoJIep KALINX ACUCTBUS C MOJOKUTEIBHBIMHU U
OTPULATENIbHBIMU YUCIIAMHU.

IIpuMeHsATH CBOICTBA CIOXKEHUS M YMHOKEHUS
JUISL TPpeoOpa3oBaHMs CyMM U NIPOU3BEIACHUIM



IIpeacraBiienne qaHHbIX (6  Perienue TeKCTOBBIX Hcnouab3oBarsb HH(poOpMannio,
q) 3a/1a4, coJepKalnx MIpe/ICTaBJICHHYIO B TaOIUIaX, Ha
JTaHHbIE, JarpaMmax Juisi peleHus TeKCTOBBIX
MIPEJICTaBJICHHLIC B 3a/1a4 U 3a]1a4 U3 peanbHOM )KU3HU
TabnuIax U Ha
Juarpammax
Harasinnas [IpssMoyTrobHBIN Pacno3naBarthb Ha yepTexKax, pUCyHKaAX,
reoMeTpus. napajuiesenunesn, Kyo, npusma, ONMUCHIBATH TUPAMUY, IPU3MY,
®urypsl B nMpamMuaa, KOHyC, UMIUHAP, ap  UUJIUHAP, KOHYC, Iap, H300pasaTh UX
npocrpancTBe(9 u) U chepa. M3o00paxkenue OT PYKH, MO/I€JTHPOBATH U3 OyMarw,
MIPOCTPAHCTBEHHBIX UTYD. IUTACTUJIMHA, TPOBOJIOKU U JIP.
[IpuMeps! pa3BEPTOK IIpuBoauTs NpUMepHI 0OBHEKTOB
MHOT'OIPAaHHUKOB, OKpY’KaIoIllero Mupa, UMeroImux Gopmsl
HWIMH]IpA U KOHYCA. Ha3BaHHbIX TEJ.

[TpakTyeckas pabora
«Co3nanue Moaeei
POCTPAHCTBEHHBIX
buryp».

[Tonsartue 00bEMa;
CIMHUIIBI U3MEPEHUS
00BpeMa. O6BEM
IPSIMOYTOJIBHOTO
napajienenurne/a, Kyoa,
(opmyisl 06BEMa

Hcnosb30BaTh TEPMUHOJIOIHIO:
BEpLINHA,

pe6po, rpaHb, OCHOBAHHE, BBICOTA, PAIMYC M HAMETD, Pa3BEPTKA.
H3yuartp, ucronb3ys SKCIIEPUMEHT, HA0JII0/IEHUE, U3MEPEHUE,
MOJIEJIMPOBAaHUE, B TOM UNCJIE KOMIIBIOTEPHOE, U ONHCHIBATH
CBOICTBA HA3BAHHBIX TEJl, BHIABJIATH CXOACTBA H Pa3JIH4MA:
MEXy MUPaMUA0N U MPU3MON; MEXy LIUIMHAPOM, KOHYCOM U
LIAPOM.

PacnosnaBaTh pa3BEPTKY Napalelenunea, Kyoa, Ipu3Mbl,
IApaMU/bl, KOHYCA, IWIMHPA; KOHCTPYMPOBATh JaHHBIC TEJa U3
Pa3BEPTOK, co31aBath ux Mojenu. Co31aBaTh MoeIH
IPOCTPAHCTBEHHBIX (pUryp (M3 Oymaru, MpoBOJIOKH, IIACTUIINHA U
Ap.) ‘

N3mepsaTs Ha MoeIAX: ITTMHBI pEOEp MHOTOIPaHHUKOB,
JMaMeTp 1apa.

BriBoauTh Gopmy.ry 066EMa



IIPSIMOYTOJIBHOTO ITapaJuIeIICIIUIIE A,

BuIuncasth no popMyiamM: 066EM OPAMOYrOILHOIO Napajlelenurea, Kyda; NCroib30BaTh
e/IMHULBI U3MEPEHHs 00bEMa; BLIMHCIATH 00BLEMBI Tell, COCTABIEHHBIX U3 KyOOB,
napaJuIeICUIC/IOB; pelaTh 3aa4M C pealbHbIMU JAHHBIMHU

I[HoBTOpEHMeE, [ToBTOpEHKE OCHOBHBIX
o0o00IIEeHNeE, MOHSTUU U METOJOB
CHCTEMATH3a M  KYpPCOB 5 U 6 KJIacCoB,
(20 9) 0000mIeHNE U

cucTeMaTu3anus 3HaHUN

Bb1uncJATh 3HAYCHUS BBIPAKEHUM, COJIEPHKALIUX
HaTypaJbHBbIE, LIEJIbIE, I0JIOKUTEIbHbBIE U
OTpHUILIATENbHBIE YKCIa, OOBIKHOBEHHbBIE U
JECSITUUHBIE TPOOH, BBHIIOIHATH IPE0Opa3oOBaHus
YHUCEN U BBIPAXKCHUM.

Bbi0upats cnnoco0 cpaBHEHUS YHCEII,
BBIYMCIICHUN, IPUMEHATH CBOMCTBA
apudmeTHuuecKux NeHCTBUH AJIs pallMOHATN3AIUN
BBIYMCIICHUI.

PemaTh 3agaum u3 peanbHOU KU3HH,
NPUMEHATHL MaTeMaTH4YeCcKHe 3HAHUS JIJIs1
pelieHus 3aa4 U3 Apyrux npeameron. Pemars
3aJa4M Pa3HbIMH CIIOCO0aMH, CPABHUBATbD,
BBIOHPATH CIIOCOOBI PEIICHUS 3a/1a4H.
OcyuiecTBIAATH CAMOKOHTPOJIb

BBIIIOJIHSIEMBIX JACHCTBUI U CAMOIIPOBEPKY
pe3yJibTaTa BEIYMCIEHUN



PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPAy. 7-9

KJIACCBI

HEJIX U3YUYEHUSA YYEBHOTI'O KYPCA

Anrebpa sSBISETCS OJJHUM U3 ONMOPHBIX KYPCOB OCHOBHOM IIKOJIBI: OHA 00ECTIEYNBACT U3YUCHHE
JPYrUuX AUCUUILIMH, KaK €CTECTBEHHOHAYYHOTO, TaK ¥ TYMaHUTAPHOTO LIUKIIOB, €€ OCBOCHHE
HE00XO0AMMO ISl IPOIOJKEHUSI 00pa30BaHMs U B TIOBCEHEBHOM KHU3HH. PazBuTHe y 00yJarommxcs
HAYYHBIX MPECTABICHUN O MPOUCXOXKICHUH U CYITHOCTH aredpandeckux adcTpakuuii, cnocode
OTPaKCHHSI MAaTEMATUYEeCKOW HAYKOU SIBIICHUI U MTPOIIECCOB B MMPUPOC U OOIIECTBE, POIU
MaTeMaTUYECKOT0 MOJEIMPOBAHUS B HAYYHOM MO3HAHUM U B IPAKTHKE CIIOCOOCTBYET
(opMHPOBAHNIO HAYYHOTO MUPOBO33PEHHS U KQUECTB MBIIIJICHUS, HEOOXOIUMBIX IS a/IalTalliy B
COBpeMEHHOM ITU(GPOBOM obO1IecTBE. M3ydeHne anredpbl eCTECTBEHHBIM 00pa3oM o0ecrieuynBaeT
pa3BUTHE yMEHUS HA0JI0JaTh, CPABHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TPEOYEeT KPUTUYHOCTH
MBIIUICHHSI, CHOCOOHOCTU apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JIEHCTBUS U BBIBOJIBL,
dbopmynupoBath yrBepxacHusI. OCBOCHHE Kypca anreOpbl 00ecTieunBaeT pa3BUTUE JIOTHYECKOTO
MBILUICHHS] 00YYAIOIIUXCS: OHU UCIOJIB3YIOT ACTyKTUBHBIC U MHAYKTUBHBIE PACCYKIACHMUS,
00001IeHNe 1 KOHKPETU3AIMI0, abcTparupoBanue U anainoruto. Odyuenue anredpe mpeanoaaraet
3HAYMTENbHBIA 00BEM CAMOCTOATENLHOMN IEATENLHOCTH 00YarOIIMXCs, TI03TOMY CAMOCTOATEIHLHOE
peleHure 3a7a4 eCTECTBEHHBIM 00pa30M SBIISETCS pean3anueil 1eaTeIbHOCTHOTO MPUHITUIA
00y4eHwusI.

B cTpykType nmporpaMMbl yueOHOTO Kypca «Anredpa» OCHOBHOM IIKOJIBI OCHOBHOE MECTO
3aHAMAIOT COJIEPKATEIFHO-METOANYECKIE JTMHNN: «HUCIIa ¥ BEIYMCIICHUSNY; «ANreOpandeckue
BBIPAXKCHUSY;

«YpaBHEHMS U HepaBeHCTBaY; «DyHkunny. Kaxaas u3 3Tux conepKarebHO-METOANYECKUX JTMHUI
pa3sBUBAaETCs Ha NPOTSHKEHUU TPEX JIET M3ydEeHHUs Kypca, eCTECTBEHHBIM 00pa3oM HepereTasch U
B3aMMO/ICHCTBYS C APYTUMH €0 JIUHUSAMH. B X01e nzydeHus Kypca 00y4aromuMcst MPUXOIUTCS
JIOTUYECKH PACCyXAaTh, UCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH A3bIK. B CBsI3U ¢ 9TUM
11€J1€c000pa3HO BKJIIOUUTH B IIPOrPaMMy

HEKOTOPbIE OCHOBBI JIOTUKH, TPOHU3BIBAIOLINE BCE OCHOBHBIE pa3/ielibl MAaTEMATUYECKOTO
00pa30BaHus U CIOCOOCTBYIOIIME OBJIAICHUIO O0YYAIOIIMMKICS OCHOB YHUBEPCAIBHOTO
MaTeMaTU4YEeCKOTOo s3bIKa. Takum 00pa3oM, MOKHO YTBEPKAaTh, YTO COJAEPIKATEIBHON 1
CTPYKTYpPHOH 0COOEHHOCTHIO Kypca

«Anrebpay» sABJISETCS €ro MHTErpUpOBaHHbIN xapakTep. Conepkanue nuHUN «Hucna u
BBIYUCIICHUS» CITY’KUT OCHOBOM ISl JaJbHENUIIIET0 N3yU4eHHUs] MaTeMAaTUKH, CIIOCOOCTBYET Pa3BUTHIO
y 00y4aronuxcs J0rH4ecKoro MbIuIeHNs, ((OPMHUPOBAHUIO YMEHUS MOJIb30BAThCS AITOPUTMAMH, a
TaKXe MPUOOPETEHUIO PAKTUYECKUX HABBIKOB, HEOOXOIUMBIX Il TOBCEAHEBHOM KHU3HH.
Pa3BuTHe MOHATHUSA O YKCIIE B OCHOBHOM IIKOJIE CBS3aHO C PAllMOHAJIBHBIMU U UPPallMOHAIbHBIMU
quciaaMu, OPMHUPOBAHUEM IPEJICTABICHUH O IEHCTBUTEIBHOM YHCie. 3aBepIlieHHe OCBOCHHS
YUCJIOBOW JTMHUU OTHECEHO K CTapIIeMy 3B€HY 00IIero 0opa3oBaHusl.

Copneprkanue IByX aaredpandeckux JUHUNA — «AnreOpanyeckue BbIpaXXeHUs» U «Y paBHEHUS U
HEPaBEHCTBA» CIOCOOCTBYET (POPMHUPOBAHHIO y OOYUAIOIIUXCS MAaTEMAaTUUECKOTO arnmapara,
HE00XO0IMMOTO ISl PEIIeHUs 3a/1a4 MaTeMAaTUKH, CMEKHBIX MTPEIMETOB U MPAKTUKO-
OpPUEHTUPOBAaHHBIX 3a71a4. B 0CHOBHOI 11KOJIe yueOHBINA MaTepuai rpynIupyeTcst BOKPYT
palMOHATIBHBIX BhIpaXXeHUI. Anredpa 1eMOHCTPUPYET 3HAUEHUE MaTEMAaTUKH KaK S3bIKa JIJIs
ITOCTPOEHUSI MATEMATUYECKUX MOJEJIEN, ONTMCAHNUs ITPOLIECCOB M SIBIEHUH peaabHOro Mupa. B
3a1aun 00y4deHus anreOpe BXOJAT TakxkKe JallbHEIee pa3BUTHE aITOPUTMUYECKOTO MBIIIIJICHHUS,
HE00XO0MMOT0, B YaCTHOCTH, /Ul OCBOCHUS Kypca HH(DOPMATUKH, U OBJIaJIeHHE HaBbIKaMU
JIelyKTUBHBIX paccyxaeHuil. [IpeobpazoBaHrne CUMBOJIBHBIX ()OPM BHOCHUT CBOH crieu(pUIECKuit
BKJIaJ] B pa3BUTHE BOOOpaKeHHUsI, CHOCOOHOCTEN K MaTeMaTHYECKOMY TBOPYECTBY.



Copepxanne QyHKIHOHATBHO-TpAPUIECKON JIMHUH HAIEJICHO HA MOJIYYCHUEe IKOJIbHUKAMU
3HaHWH 0 QYHKIMAX KaK BAKHEHUIIIEH MaTeMaTUIeCKOW MOJICIIH JIJIsl OTIMCAHUS U CCIICTIOBAHUS
pa3Ho00pa3HBIX MPOIIECCOB U SIBJICHUI B IIPUPOJIE U obmiecTBe. M3ydenue 3Toro marepuana
CIOCOOCTBYET Pa3BUTHIO Y 00YUAIOIINXCS YMEHHS UCIIOJIB30BATh PA3IMYHBIC BEIPA3UTEIbHBIC
CPEJICTBA SI3bIKA MATEMATHKH — CIIOBECHBIC, CHMBOJIMYECKHE, TpadUIeCKUe, BHOCUT BKJIAJ B
dbopmupoBaHUE

MPEJICTABICHUI O POJIM MATEMATUKH B Pa3BUTHU HUBUIN3ALUU U KYIbTYPHI.

MECTO YYEBHOI'O KYPCA B YYEGEHOM IIJIAHE

CornacHo yueOHOMY IUIaHy B 7—9 Kiaccax u3ydaercs yaeOHbIN Kypc «Anredpay, KOTOPBIid
BKJIIOUYAET CJIEAYIOLIUE OCHOBHBIE Pa3/eibl CoepKaHus: «Hucia u BEIUNCICHUS,
«AnreOpanyeckue BbIpaKEHUs», «Y paBHEHUSI U HEPABEHCTBAY,

«DyHKIUNY.

VY4eOHbIN TJ1aH Ha U3YYCHHE alreOpbl B 7—9 Kitaccax OTBOJMT HE MEeHee 3 yu4eOHBIX YacoOB B
HEJICII0 B TEYCHHE KAXKIOT0 Tojia 00y4eHus, BCEro 3a TpH rojga ooyueHus — He meHee 306
yueOHBIX YacoB.

COJAEP/KAHUE YYEBHOI'O KYPCA (ITO TOAAM OBYYEHMUA)

7 kyaacc

Yucna u evluucnenusn

PanmonaneHbie yncia

JpoOu 0OBIKHOBEHHBIE U JIECATHYHBIC, IIEPEXO0]T OT OJHON (POPMBI 3amHcu ApoOeH K JPyrou.
[ToHsiTHE palOHANIBHOTO YKCTIA, 3aHCh, CPABHEHHE, YIIOPSI0YUBAHUE PALIMOHATBHBIX YHCEIL.
Apudmernueckue IeICTBUS C pallMOHAIbHBIMU YKciaMu. Pelienue 3aa4 u3 peanbHOM MpaKkTUKU
HA YacTH, Ha JPOOH.

CreneHnb ¢ HaTypaJbHBIM [TOKA3aTEIEM: OIIPEIeIIeHUE, IPE0Opa30BaHue BBIPAXKEHUN HA OCHOBE
ornpezeneHus, 3anuch Oonplux yucen. [IponeHTsl, 3anuch NpoLeHToB B BUAE IpOOH U JpodH B
BU/JIE NPO LIEHTOB. Tpu OCHOBHBIE 33]]a4uX HA MPOLIEHTHI, PEIICHNE 33]1a4 U3 PEaIbHON IPAKTUKH.
[TpuMeHeHre MPU3HAKOB IEIMMOCTH, Pa3IoKeHNE Ha MHOKUTENN HaTypabHBIX uncen. PeaabHbie
3aBUCHUMOCTH, B TOM YHCJI€ NpsiMasi U 00paTHas IPONOPLIHUOHAIBHOCTH.

Anzebpauueckue svipasicenus

IlepemeHHBIE, UNCIOBOE 3HAYEHUE BBIPAKEHUS C IIEPEMEHHON. JlonycTMBbIE 3HAaYEHUS
nepeMeHHbIX. [IpencTaBnenre 3aBUCUMOCTH MEXAY BeTHUMHAMU B BuAe Gopmynbl. Beruncienus
o ¢popmynam. [IpeobpazoBanre OyKBEHHBIX

BBIPAXEHH, TOKIECTBEHHO PaBHbIE BBIPAKEHMUSI, TPaBUIIa IPEO0OPa30BaHUs CYMM M IIPOU3BEACHU,
IpaBUjIa PACKPBITUS CKOOOK U MPUBEACHUS MOJO0HBIX caraeMblx. CBOWCTBA CTENEHN C
HaTypaJIbHbIM NoKa3zateneM. OTHOuIeHbl 1 MHOTOWIeHbl. CTeneHb MHOrouwieHa. Clio)keHue,
BBIYMTAHUE, YMHOKEHHE MHOTOUJIEHOB. DOPMYJIbl COKPAILIEHHOTO YMHOKEHHUS: KBAJPaT CyMMbI H
KBaJpar pazHoctu. Popmyiia pa3HOCTH KBaApPaToOB. Pa3iiokeHne MHOTOYWIEHOB Ha MHOXKHUTEIIH.
Ypasenenua

YpaBHeHUe, KOpEeHb YpaBHEHUS, IPaBUiIa IPeoOpa30oBaHus ypaBHEHUS, pABHOCHIIBHOCTh
YpaBHEHUM.

JInHeitHOE ypaBHEHNE C OJJHOM NTIEPEMEHHOM, YU CIIO KOPHEN JIMHEHHOIO YPAaBHEHUS, PELLICHUE
JUHENHBIX ypaBHeHUN. CoCTaBIeHNE yPaBHEHUH 110 YCIIOBHIO 33/1a4i. Perienue TeKCTOBBIX 3a1a4 ¢
IIOMOILBIO YPAaBHEHUM.

JluneitHOe ypaBHEHHE ¢ BYMsI IEPEMEHHBIMU U ero rpaduk. Cuctema IByX JUHEHHBIX YpaBHEHUN
C IByMs IlepeMeHHbIMU. Perienne cucrem ypaBHEeHHH criocoOOM MoicTaHOBKHU. [Ipumeps! perienus
TEKCTOBBIX 33]1a4 C [IOMOLIbIO CUCTEM YPABHEHUM.

Koopounamut u cpagpuxu. @ynkyuu



Koopaunara Touku Ha npsMoi. UnciI0BbIE TPOMEKYTKH.

PaccTosinue Mexay 1ByMsl TOUKaMU KOOPJIMHATHOM MPSIMOM.

[TpsamoyronbHas cucrema koopauHat, ocu OX u Oy. AGciucca 1 opJJHATa TOYKH HAa KOOPIUHATHON
iockocty. [Ipumeps! rpadukos, 3aganHbIx GopMyaamu. UTeHre rpagMKoB peaabHbIX
sapucumoctei. [Toustue Gpynxuun. I'padux pynkiuu. CpoiictBa Gpynkiuii. JIuneiinas GpyHkuus, e€
rpaduk. I'paduk pynkmum y = | x 1. I'paduyeckoe pemenne TMHEHHBIX YpaBHEHUH U CHCTEM
JIMHEWHBIX YpaBHEHUH.

8 ki1ace

Yucna u evluucnenus

KBanpatHslit kopeHb u3 yncia. [lonstue 06 uppanroHaasHOM dncie. JlecaTHuHbie TPUOIKEHUS
uppanroHaIbHbIX yKcen. CBoicTBa apu(METHUECKUX KBAPAaTHBIX KOPHEH U UX IPUMEHEHHE K
IpeoOpa30BaHNIO YUCIIOBBIX BBIPAXKEHHUM U BBIYUCIEHUSIM. JleficTBUTEIbHBIE YHCIA.

CrerneHb ¢ 1e/IbIM MOKa3aTeneM U e€ cBoiicTa. CTaHapTHAs 3alUCh YHCIIA.

Anzeopauueckue evipasrcenus

KBapaTHbIil TPEXUIIEH; pa3lloKEeHUEe KBAJIPaTHOTO TPEXUIEHA Ha MHOKHUTEIH.

Anrebpanueckas 1podb. OCHOBHOE CBOWMCTBO anredpanueckoii Apodu. CriokeHne, BBIMUTaHuE,
YMHOXXEHUE, JieJIeHre anreOpanyeckux Apooeil. ParyonanbHble BeIpakeHUs U UX IpeoOpa3oBaHue.
Ypasnenus u nepasencmea

KBanpartHoe ypaBHeHue, hopMyia KOpHel KBaJgpaTHOro ypaBHeHus. Teopema Buera. Perenne
YpaBHEHUH, CBOAAIIUXCS K IMHEHHBIM U KBaapaTHbIM. [Ipocreiimue qpoOdHO-panioHanbHbIe
YPaBHEHHS.

I'padmueckas uHTEpIpETaLlUsl YPAaBHEHUN C IBYMS IEPEMEHHBIMU U CUCTEM JIMHEMHBIX YpaBHEHUN
C IByMs IlepeMeHHbIMU. [IpuMepshl pereHns CucTeM HETMHENHBIX YPaBHEHUH C JBYMs
[IEPEMEHHBIMH.

Perienue TekCTOBBIX 3aau anreOpandeckuM CrocoOOM.

YucnoBble HEpABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0JIHOM epeMeHHON. PaBHOCHUIIBHOCTD
HEepaBeHCTB. JINHEWHbIE HEPABEHCTBA C OAHON NIepeMeHHON. CHCTEMBI JIMHEIHBIX HEPABEHCTB C
OJHOM EPEMEHHOM.

Dyukyuu

[Tonsitne pynkuu. O6IaCTh OMpEIETICHUS 1 MHOXKECTBO 3HaUeHHI QyHKIIMU. CIocoObI 3a1aHust
GyHKLINHA.

I'paduk QpyHkuuu. UteHune cBOMCTB QpyHKIMH 110 €€ rpaduky. [Ipumepbl rpaduKoB QYHKIHII,
OTPAKAOIINX PEATBHBIE TIPOLIECCHI.

OyHKIUH, ONHUCHIBAIOLIUE MTPSIMYIO M 0OpPaTHYIO MPOMOPLUOHAIBHBIE 3aBUCUMOCTH, UX IPadUKH.
OyHKIMHM Y = X2, Y = X3, Y =X, Y = | x [. 'padpuueckoe pemnienne ypaBHeHUN U CUCTEM ypaBHEHUI.
9 kamacce

Yucna u eviuucnenun

JlelicTBUTENIbHBIE YUCIIA

PannonanbHble yncna, uppaoHaIbHble YHCiIa, KOHEUHbIE U OECKOHEUHbIE IECATUYHBIE APOOH.
MHOXeCTBO JIeHCTBUTENBHBIX YHCEIT; AeHCTBUTENbHBIE YUCIIA KaK OECKOHEUHBIE IeCATHUHBIE
npo6u. B3auMHO 01HO3HAYHOE COOTBETCTBHE MEKIY

MHOYECTBOM JIEUCTBUTEIBHBIX YUCENI U KOOPJAUHATHON MPSMOM.

CpaBHeHUE IeHCTBUTENBHBIX YHCel, apu(METHUECKHE JeHCTBUS C NEHCTBUTEIbHBIMU YHCIIAMHU.
W3mepenusi, npubInKeHusl, OLICHKU

Pa3zmepsl 00bEKTOB OKPYXKAIOIIEro MUPa, JTUTENBHOCTh MPOLIEC- COB B OKPY>KAIOIIIEM MUDE.



[TpubnmKEHHOE 3HaYE€HNE BEIMYMHBI, TOYHOCTh NpuOmmkenus. Okpyrienue yncen. [Ipukuaka u
OLICHKA PE3YJIbTATOB BBIYNCICHUMN.

Ypasnenus u nepasencmea

YpaBHEHHUsI C OJHOU IIEPEMEHHON

JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOJAIIUXCS K TUHEUHBIM.

KBaznparHoe ypaBHeHue. Pelienne ypaBHeHU, CBOAAIIMXCS K KBaJpaTHbIM. bukBaapaTtHoe
ypaBHenue. [IpuMephl peleHns ypaBHEHUi TpeTheli 1 4eTBEPTOil cTerneHel pa3ioKeHueM Ha
MHOHUTEIH.

Pemenue npoOHO-paliMOHANBHBIX YpaBHEHUN. PerieHne TeKCTOBBIX 3a/1a4 alNreOpandecKuM
METOJIOM.

CucreMsbl ypaBHEHUI

VYpaBHeHHE ¢ IBYMs NIEPEMEHHBIMH U ero rpaduk. Pemenne cucrem AByX JTMHEHHBIX YpaBHEHHH ¢
JBYMs IIEpEMEHHBIMU. Perienue cuctem IByX ypaBHEHHUH, OJJHO U3 KOTOPBIX JINHEWHOE, a Ipyroe —
BTOpOIl crernieHu. ['paduueckas nHTEpIpeTalysi CUCTEMbl YPaBHEHUH C IBYMS IIEPEMEHHBIMH.
Pemienne TeKCTOBBIX 3a/1a4 aJreOpanyeckKuM CrocoOoM.

Hepagencrtra

YucnoBble HEPABEHCTBA U X CBOMCTBA.

Pelenne nMHENHBIX HEPABEHCTB € OJIHOM ITEpEMEHHOM. Perienne cuctem JIMHEMHbIX HEPABEHCTB C
OIHOM nepeMeHHou. KBanpaTHele

HepaBeHCTBa. ['paduyeckas HHTEpIIpeTalns HEPABEHCTB U CUCTEM

HEPaBEHCTB C JBYMsI IEPEMEHHBIMHU.
Dynkyuu

Kpanparuunas GpyHkius, e€ rpaduk u ceoiictsa. [Tapa6osa, Ko- OpMHATHI BEPIIMHBI HapaboJIkL,
0Cb CHUMMETpPHH 11apadoIbl.

I'paduku Gyaxumii: y =Kkx, y =kx + b, y=x/x, y = X3,y =X,y = | x | u ux cBoiicTBa.

Yucnoewvie nocnedosamenvHocmu

Omnpeznenenue U crocoObl 3a1laHUs YUCIOBBIX MOCIEI0BATEIBHOCTEN

[ToHsiTHE YMCIIOBOM TTOCIIEIOBATEHFHOCTH. 3aJaHIe TOCTIEA0BATEIbHOCTH PEKYPPEHTHON (HopMyIoit
U GopmMyIIoii N-ro useHa.

ApudmeTrnueckast 1 reoMeTpUyecKas Iporpeccuu

Apudmernudeckas 1 reomeTpudeckas nporpeccuu. @opmyisl N- ro wieHa apupMeTn4ecKoil u
T€OMETPUUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakeHne 4ieHOB apu(PMeTHUECKON U TeOMETpUUYECKON IPOrpeccuii TOUKaMu Ha
KOOpPJMHATHOM IMIIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUIHAIbHBINA POCT. CII0KHBIE MPOLIEHTHI.
MJIAHUPYEMBIE ITPEJMETHBIE PE3YJbTATHbI OCBOEHUSA PABOYEN
IMPOI'PAMMBI KYPCA (ITO TOAAM OBYYEHUA)

OcBoenue yueOHOro Kypca «Anredpa» Ha ypoBHE OCHOBHOT'O 00Iero 00pa3oBaHus JOIKHO
o0ecnieunBaTh JOCTHKEHUE CIEAYIOUUXIIPEAMETHBIX 00pa30BaTE/IbHBIX PE3YIbTATOB:

7 knace

Yucna u éviuucnenusn

" BBINONHATH, cOYeTas YCTHbIE M MHCEMEHHBIE IPUEMBI, apudMeTHUecKue eicTBHS ¢
paloHaIbHBIMU YHCIAMHU.

" HaxoauTh 3HaY€HUS YMCIOBBIX BHIPAKEHUH; IPUMEHATH Pa3HOOOpa3HbIe CIIOCOOBI U
IIPUEMBI BBIYMCIEHHS 3HAUEHUH TPOOHBIX BBIPAKEHMUI, CONEpKAINX OOLIKHOBEHHBIE U
JeCATUYHbIE TPOOH.

" IlepexoiuTh OT OAHOM (hOPMBI 3aITUCH YKCEN K ApYroi (peoOpa3oBhIBATh AECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B AECATUYHYIO, B YACTHOCTH B



OCCKOHEYHYIO JIECATHYHYIO IPOOB).

71 CpaBHHMBATh U YNOPSA0YMBATH pAllUOHATIBHBIC YUCIIA.

71 OKpyTasiTh YHCIIA.

1 BBITIOJIHATS NPUKUIKY U OLIEHKY PE3yJIbTaTa BRIUUCICHUHN, OLICHKY 3HAUCHUN YMCIIOBBIX
BBIPAXKEHUI.

1 BBITIOJIHATH AEMCTBUS CO CTENEHSIMU C HATYpaJIbHBIMH IMOKa3aTEISIMHU.

* IlpuMeHATh TpU3HAKHU JAETUMOCTH, Pa3I0KeHUE HA MHOKHUTEIUHATYPAIbHBIX YHCEI.

7 PemaTh mpakTUKO-OPUEHTUPOBAHHBIE 33]1a4H, CBS3aHHBIE C OTHOILICHUEM BEJIMYUH,
MPOMOPLUOHAIEHOCTBIO BEJIMYHH, TPOLIEHTAMH; HHTEPIPETUPOBATH PE3YIbTaThl PELICHHUS 3314 C
Y4ETOM OIpaHUYEHHUIL, CBA3AHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX OOHEKTOB.

Anzeopauueckue evipasrcenus

" Mcnonb30BaTh anred0panyeckyio TEPMUHOJIOTUIO M CHMBOJIUKY, IPHUMEHATh €€ B IPOLECCE
OCBOCHHS y4eOHOTO MaTepuana.

" HaxoauTthb 3HaueHus1 OYKBEHHBIX BBHIPAKEHUH MPU 3aJaHHBIX 3HAYCHUAX MIEPEMEHHBIX.

"I BeimomHATh TpeoOpa3oBaHus 1eI0r0 BEIPAKEHUS! B MHOTOWICH PUBEICHNUEM TTOA00HBIX
CJIaraeMbIX, PaCKpPBITUEM CKOOOK.

" BBINOJIHATH YMHOKEHUE OJJTHOUIEHA HA MHOTOYWIEH U MHOTOYJIEHA HA MHOTOUJIEH,
NPUMEHSTH (POPMYIIBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

7 OcylIecTBIIATh Pa3I0kKEHUE MHOTOUJIEHOB HA MHOKUTENH C TOMOIIbIO BBIHECEHUS 32
CKOOKH 00LIEr0 MHOYKHTEIS, TPYIIHUPOBKH CJIAraeMbIX, IIPUMEHEHHs (OPMYJT COKPAIIEHHOTO
YMHOXKEHHUSI.

" IlpuMeHATh TpeoOpa3oBaHuss MHOTOUJICHOB ISl PEIICHUS Pa3IMYHbIX 33/a4 U3
MaTeMaTHKH, CMEXHBIX TPEJMETOB, U3 PEATbHOMN MPAKTHKH.

" Uconp30BaTh CBOMCTBA CTEMEHEH ¢ HATYpabHBIMH ITOKa3aTeNsIMU JJIsl IpeoOpa3oBaHus
BBIPAKCHU.

Ypasnenus u nepasencmea
1 PemaTe TMHEHBIE YPABHEHU C OAHOU [IEPEMEHHON,

IIPUMEHsS IIPaBUIIa ITEPEX0/1a OT UCXOJHOI0 YPaBHEHUS K paBHOCUIBHOMY eMy. IIpoBepsTs,
SABJISIETCS JIM YUCJIO KOPHEM YPaBHEHHUSI.

I IIpuMeHATh TpauuecKue METO/Ibl IPU PELICHNH JIMHEHHBIXyPAaBHEHUN U UX CUCTEM.

7 Iloxbupate mprMepsl ap YUCel, SIBISIIOIIMXCS PEIICHUEM JIMEHHOTO YpaBHEHHUS C ABYMS
[IEPEMEHHBIMHU.

© CTpouTh B KOOPAMHATHOM MJIOCKOCTH TpauK JMHEHHOTO ypaBHEHUS C IBYMS
NEePEMEHHBIMU; MOJIB3YSICh IPauKOM, TIPUBOANUTH IPUMEPHI PEIICHUS YPABHEHUS.

1 PemaTpe cucTeMsbl IByX JIMHEWHBIX YPABHEHHUU C IBYMs IEPEMEHHBIMH, B TOM YHCIIE
rpadu4ecKy.

1 CocTaBIATh U peniaTh JIMHEMHOE YPaBHEHUE WM CHCTEMY JIMHEHNHBIX YPaBHEHUH 110
YCIJIOBHIO 33J1a4, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aa4M IOJy4ECHHbIN
pe3yJbTarT.

Koopounamut u epagpuxu. @ynkyuu

"1 U300paxaTh Ha KOOPAMHATHOM MPSMOM TOUYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATAM, JTy4d, OTPE3KH, HHTEPBAJIBI; 3aITUCHIBATH YUCIOBBIC MPOMEKYTKH Ha AJIreOpandecKoM
A3BIKE.



" OTMeuaTh B KOOPAMHATHOM IIIOCKOCTH TOYKHU TIO 33JIaHHBIM KOOPJUHATAM; CTPOUTH
rpa¢ukn muHedHbIX QyHKIui. Ctpouth rpaduk Gyakmuu y = | x 1.

"1 OnuCchIBaTh C TOMOIIBIO (PYHKIIUN U3BECTHBIE 3aBUCUMOCTH MKy BEIIMUYUHAMMU:
CKOPOCTb, BPeMsl, pacCTOSHHUE; 1IeHa, KOJIMUYECTBO, CTOMMOCTh; IPOU3BOAUTENLHOCTE, BpeMs, 00bEM
paboTHI.

"~ HaxoauTh 3HaueHue (QyHKLIUHU [0 3HAUYCHUIO €€ apryMEHTA.

" Ilonnmats Tpadudeckuii criocod MpeCTaBICHNS U aHAIU3a UH(DOpMAIH; U3BJICKATh U
UHTEPIPETHPOBATH HHPOPMAITUIO 13 TPa(QUKOB PEATBbHBIX IMPOIIECCOB U 3aBUCHMOCTEH.

8 kmacc
Yucna u ébiyucienus

1 Mcrionb30BaTh HaYaIbHBIC MIPEACTABICHUS O MHOYKECTBE JIEHCTBUTEILHBIX YHUCET JIJIs
CpaBHEHUs, OKPYTIIEHUS U

BBIYHCIICHHH; H300paKaTh ACHCTBUTEIbHBIC YHCIIA TOYKAMU HA KOOPIMHATHOU MIPSIMOH.

" IlpuMeHATh MOHSTHE apUPMETUUECKOTO KBaPATHOTO KOPHS; HAXOAUTh KBaApaTHbIE
KOPHH, UCTIOJIB3YS MPU HEOOXOUMOCTH KaJIbKYIISATOP; BBITIOIHATEH IPE0Opa30BaHUS BBHIPAKCHHUI,
coJiepXKalluX KBaJpaTHbIe KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEH.

" Ucionp30BaTh 3aITMCH OOJIBIIUX U MAJIBIX YUCEIT C TIOMOIIBIO IECATUIHBIX TPOo0eH 1
creneHei yucna 10.

Anzeopauueckue evipasricenus

I IlpuMEeHATh TIOHSITHE CTETICHH C TEJIBIM TTOKa3aTelIeM, BBITIOJHATh TPeoOpa3oBaHus
BBIPQXECHH, COIEPIKALIUX CTENEHU C LIEIbIM MTOKa3aTEeJIeM.

1 BBITIOJIHATH TOXKIECTBEHHBIE IPEOOPa30BaHUS PAIMOHAIBHBIX BBHIPAKEHU Ha OCHOBE
MpaBUJI ACUCTBHIA HAJl MHOTOWICHAMH U alNreOpanuyecKuMu JpoOsiMH.

 PackiaJpIBaTh KBaJpaTHbI TPEXUIEH HA MHOKHUTEIIH.

" IlpuMeHATh peoOpa3oBaHus BEIPAKEHHH [T pEIICHUS Pa3IMYHbIX 337a4 U3 MaTeMaTUKH,
CMEXHBIX MPEAMETOB, U3 PEATLHON TTPAKTUKH.

Ypasnenus u nepasencmea

" Pemratp nMHEWHbIE, KBaJIpaTHbIE YPAaBHEHUS M PAllMOHAJIBHBIE YPAaBHEHUS, CBOJALINECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

~ IIpoBoNTE IpOCTEMIINE UCCIIEIOBAHNS YPABHEHUH U CUCTEM YPAaBHEHUH, B TOM YHCIIE C
IIPUMEHEHHEM IpaUyecKuX MpeAcTaBIeHUN (ycTaHaBIUBaTh, UMEET JIM YPABHEHUE WU
cUCcTeMaypaBHEHUH pelIeHus], €CIM UMEET, TO CKOJIBKO, U TIp.).

" TlepexoauTh OT CIOBECHOM (OPMYITMPOBKH 3a/1aut K €€ airebpandeckoil MOJIENH C
ITOMOIIBIO COCTABJICHHS YPABHEHHUSI WIIM CUCTEMBI YPAaBHEHH, HHTEPIIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1ayM IOJTy4YECHHBIN pe3ynbTar.

" IlpuMeHATh CBOICTBA YMCIIOBBIX HEPABEHCTB ISl CPAaBHEHUS], OLIEHKHU; PEIaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM MEePEeMEHHON U UX CUCTEMBI; 1aBaTh rpauuecKyro

HIUTIOCTPALlUIO MHOKECTBA pCH_IeHI/Iﬁ HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB.

Dyukyuu

* IloHnMaTh ¥ UCTOIB30BaTh (PYHKIIMOHAIBHBIE MOHATHUS U SI3bIK (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUEHUS ); ONPEAEIATh 3HaUeHNEe (QYHKIIUH 110 3HAYCHHUIO apTyMEeHTa;
OIIpeEeNaTh CBOHCTBA (QYHKIMHU MO €€ TpaduKy.



71 Ctpoutb rpaduku sneMeHTapHbIX GpyHKuui Buga y =k/X, y = X,

Yy =X3, Y =X,y = lx]I; onuceiBaTk cBOICTBA YMCIOBON (QYHKIMH O €€ rpaduKy.
9 knacc

Yucna u evluucnenus

= CpaBHUBATh U YIOPAA0YUBATh PAlMOHAIBHBIE U UPPALMOHAIILHBIC YHUCIIA.

"I BeimonHATh apudmMeTnueckue NeHCTBUA ¢ pallHOHAIBHBIMI YHUCIAMH, COUETast YCTHBIC U
NUCHMEHHBIE TIPUEMBI, BHIIOIHATH BHIYMCIIECHHS C HPPALMOHATBHBIMH YHMCIIAMH.

" HaxoauTh 3HaY€HUs CTENECHEH C LIEJIbIMU [T0OKA3aTEsIMU U KOPHEH; BBIYUCIIATD 3HAYCHUS
YUCJIOBBIX BBIPAKECHUM.

* OKpyIJIATh JEMCTBUTEIBHBIE YUCIIA, BBIOIHATD IPUKUIKY PE3YJIbTaTa BEIYUCICHUN,
OLICHKY YHCIIOBBIX BBIPAKCHUM.

Ypaeuenus u nepagencmea

I Pemiath nMHENHbIE M KBapaTHbIE YPABHEHUS, YPaBHEHUs, CBOJAIIMECS K HUM,
npocTeiiye ApoOHO-palMOHAIbHBIE YPABHEHUS.

I Pemiath cucteMsl IBYX JJUHEHHBIX YPaBHEHUH C ABYMS EPEMEHHBIMU U CUCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OHO YPAaBHEHUEHE SIBJISETCS JTMHEUHBIM.

I PemraTh T€KCTOBBIE 33/1a4n aJlre0pandeckuM CriocoOOM C IOMOLIbIO COCTABICHHUS
YPaBHEHHUS WM CUCTEMBI IBYX YPAaBHEHUH C IByMS [IEPEMEHHBIMU.

1 IIpoBOAMTH MpOCTEHIINE UCCIEIOBAHNS YPABHEHUN M CUCTEM YpaBHEHUH, B TOM YHCIIE C
npUMEHEHHEM TpapuUuecKuX NpeACTaBICHNH (yCTaHABINBATh, UMEET JIM YpaBHEHHE WIIH CUCTEMA
YPaBHEHMH peLIeHUs, €CIIM UMEET, TO CKOJIBKO, U TIp.).

1 PemiaTpe cucTeMbl JINHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOUAIOIIINE
KBaJpaTHOE HEPABEHCTBO; M300paXkaTh PEIICHNE CUCTEMbI HEPABEHCTB Ha YMCIIOBOH MPSIMOH,
3aMMChIBAaTh PELICHUE C TOMOIIBIO CUMBOJIOB.

7 Mcnonp30BaTh HEPABEHCTBA IIPU PEILICHUH PA3INYHBIX 33/1a4.

Dynkyuu X
1 PacniozHaBath (yHKIIMM U3y4eHHBIX BUIOB. [I0Ka3bIBaTh CXeMaTHUECKH PACIIONIOKEHHE Ha
KOOPJIMHATHOM TI0OCKOCTH rpadukoB hyHkuuil Buaa: y = kx, y =kx + b, y=xk , y = axz

+bx+cC,y=x3Y=X,Yy=1xIB3aBucuMocTu OT 3HaUeHU Il KOI(PHUIIHECHTOB; OMUCHIBATH CBOHCTBA
GyHKIHH.

71 CTpouTh ¥ H300pakaTh CXeMaTUYeCKU Irpad MKy KBaJpaTUUHBIX (DYHKIIMH, OUCHIBATH
CBOICTBa KBaJAPaTUYHBIX (PYHKLINN IO UXTpaduKaM.

1 Pacrio3HaBaTh KBaJpaTHUHYO (QYHKIHMIO 110 GOpMyJie, IPUBOIUTH TPUMEPHI
KBaJIpaTUUHBIX (QYHKIUI U3 peanbHOM )KU3HU, (PU3UKH, TEOMETPHUH.

Apugpmemuueckan u zeomempuyeckan npozpeccuu

1 PacrioznaBaTh apu(pMETHUECKYIO U TEOMETPUUYECKYIO TPOrPECCUN TIPU Pa3HBIX CIIOcoOax
3aJaHusl.

"/ BBIOTHATH BHIYMCIIEHUS C UCTIOIb30BaHUEM (POpMyIT N-TO uieHa apupMETHIECKON 1
F€OMETPUUYECKON MTPOTrPECCUI, CYMMBI ITEPBBIX N WICHOB.

1 I300paxatp 4eHbI MOCIe0BaTEIbHOCTH TOUKaMU Ha KOOPAUHATHOM MJIOCKOCTH.

1 PemaTe 3a/1aum, CBI3aHHBIE CYMCIIOBBIMH ITOCJIEI0OBATEILHOCTAMH, B TOM YHCIIE 33]1a4H U3
peasbHOM JKU3HU (C UCTIONB30BaHUEM KAJIBKYIATOPA, IUPPOBBIX TEXHOJIOTHI).



TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA (I10 I'OJAM OBYUYEHMUS)
7 kaacc (He meHee 102 )

Ha3Banue pa3gena
(TeMbI)(UHnCI0
4acoB)

Yucaa un
BBLIYHCJICHHS.
PanuoHaJLHEI €
qucIa

(25 9)

OcHoBHOE OcHoBHbBIE BUIbI DJIEeKTPOHHbBIE
coJep:KaHue AeSITeJIbHOCTH (undposbie
o0yyaromuxcs o0pa3oBaTe/bHbI
e pecypchbl)

[ToHsATHE panOHAILHOTO
yucia. ApupmMeTnueckue
JIEUCTBYS C
palnoHaIbHBIMU
yuciaamu. CpaBHeHue,
yIOpsiI0UMBaHUE
palnMoHAIBHBIX YHCE.
CreneHsb ¢ HaTypaIbHBIM
[IOKa3aTeJIeM.

Pemenne ocHOBHBIX 3a/1a4
Ha JIpoOH, IPOLIEHTHI U3
peanbHON MPAKTUKU.
[Tpu3Haku nenumocTy,
pa3ioXKeHus Ha
MHOKHUTEIHN HAaTYPaJbHbIX
qucel.

PeasibHbIE 3aBUCUMOCTH.
[Ipsimast u oOpaTHas
IPONOPLUOHATILHOCTH

CucreMaTu3MpoBaTh U 000ralaTh 3HAHUSA

00 OOBIKHOBEHHBIX M JECATUYHBIX APOOSIX.
CpaBHMBATDH M YIIOPSI0YUBATH APO0OH,
npeoOpa3oBbIBas MPU HEOOXOIUMOCTH
JECSTUYHBIE TPOOU B OOBIKHOBEHHEIE,
OOBIKHOBEHHBIC B JICCATUYHBIC, B YACTHOCTH B
OECKOHEUYHYIO JIECATHUHYIO IPOOH.

I[IpuMeHATH pa3HOOOpa3HbIe CIOCOOBI U
NPUEMBI BLIYHC/IEHHS 3HAYEeH Uil 1POOHBIX
BBIPasKeHM i, CoJIepKalIuX OObIKHOBEHHBIC U
JIECSATUYHBIC IPOOU: 3aMEHSTh TIPU
HEO0OXOIUMOCTHU ACCITUYHYIO TPOOh
OOBIKHOBEHHOH M OOBIKHOBEHHYIO JACCATUYHOM,
MPUBOJIUTH BeIpaXXKeHUE K (hopme, Hanboee
y100HOM AJIs1 BBIUMCIEHUH, TPeoOpa3OBbIBATh
JIpOOHBIE BBIPAKEHHSI HA YMHOKCHHE U JIeJIEHUE
JECATUYHBIX Jpo0Oeii K IEeHCTBUAM C LIEeIbIMU
YUCIIAMH.

I[IpuBoaNTH YHCI0BBIE U OYKBEHHbIE IPUMEPbI
CTEINEHHU C HATypaJbHBIM TMOKa3aTesneM, OObIACHSIS
3HAYEHUS] OCHOBAHUS CTETIEHU U MOKa3aTems
CTETeHH, HaXOAUTh 3HAUYCHUS CTEIICHEeH BUIa an (a
— m000€ parroHaIbHOE YUCII0, N —
HaTypaJIbHOE YHCJIO0).

IMonuMaTh CMBICI 3aMKcH OOJIBIIUX YUCENT C
MIOMOMUIBIO AECATUYHBIX Ipo0ell U cTeneHel unucia
10, npuMeHSITh UX B pealbHBIX CUTYAIIHSIX.
[TpuMeHsITh MPU3HAKH JEIIMMOCTH, PA3JIOKCHHS Ha
MHOJKUTEIH HATypaIbHBIX YUCEIL.

Pemarp 3a1aun Ha 9acTH, IPOIEHTHI, IIPOTIOPIIHH,
Ha HaXOXKJIeHUe IpoOu (TMPOIIEHTAa) OT BEIUYUHBI U
BEJIMUMHBI 110 €€ IpoOH (IIPOLIEHTY), 1poldu
(mporieHTa), KOTOPBIN COCTABISIET O/IHA BEJTMYHUHA
oT npyroi. [IpuBoauth, pazdupaTh, OIICHUBATH
pa3IMYHbIE PEIICHHUS, 3alUCH PEIICHUH
TEKCTOBBIX 3aJ1ad.

Pacrio3naBaTh 1 OOBSCHSTD, OMIUPASICh HA
oTIpeIeIICHUs, TIPSIMO TIPOTIOPITUOHATBLHBIC U
00paTHOIPOIIOPIIUOHAIEHBIE 3aBUCIMOCTH MEXTY
BEJIMYMHAMU; TIPHBOJTUTH IIPUMEPHI ITHX



Anredpan
YyecKue
BBIPaKeH U
(27 v)

bykBeHHbIe BBIpaKeHHUS.
IIepemeHnHsbIe.
JlomycTuMble 3HAUEHUS
nepeMeHHbIX. DopMyIIbL.
[IpeobpazoBanue
OYKBEHHBIX BBIPAKCHUH,
pacKkpbITHE CKOOOK U
MIPUBEICHUE MTO00HBIX
CllaraeMbIX.

CBoiicTBa CTENEHHU C
HATypaJIbHBIM
[IOKA3aTEeJIEM.
Muorounensl. CioxeHue,
BbIUUTAHUE, YMHOKEHUE
MHOTO4JIEHOB. DOPMYIIBI

COKpaH_IéHHOFO YMHOXCHUA.

Paznoxenne MHOTO4IEHOB
Ha MHOUTEIIH

3aBHCHMOCTEH U3 peabHOT0 MUPA, U3 JPYTUX
y4eOHBIX TIPEIMETOB.

Pemarp npakTuko-OpUECHTHPOBAHHBIE 337a91 Ha
JIpoOH, TIPOLICHTHI, IPSIMYIO U OOPaTHYIO
MPOMOPIHUOHAIEHOCTH, IPOIIOPITUU

OBJjaners anreOpandecKoil TEPMHUHOJIOTUEH U
CHUMBOIIMKO}1, IPUMEHSATH €€ B IIPOLIECCE OCBOCHMUS
y4eOHOro MaTepuaa.

Haxoautp 3HaueHus: OYKBEHHbBIX BbIPAKEHUHN MpU
3a/IaHHBIX 3HAYCHUSIX OYKB; BBIITOJHSTh
BBIUMCIICHHUS 110 OopMyIIam.

BbINoJHATH TPe0Opa30BaHus IEIOTO BBIPAKCHHUS
B MHOT'OYJICH NPUBEACHUEM MTOI00HBIX CIIaraeMbIX,
PacCKpBITHEM CKOOOK.

BoInonHATs yMHOXKEHHE OTHOYJIEHA HA MHOTO4JIEH
¥ MHOTOYJICHA Ha MHOTOYJICH, TPUMCHSITH (POPMYJIBI
KBaJipaTa CyMMbI U KBaJ[paTa pa3HOCTH.
OcyiecTBIATh pa3i0kKeHNE MHOIOWIEHOB Ha
MHOKUTEJIN ITyTEM BBIHECEHHS 3a CKOOKM 00IIEro
MHOXKHTEJIS, MPUMEHEHHSI (POPMYITBI Pa3HOCTH
KBaJIPaToB, GOPMYJI COKPAIIEHHOTO YMHOKEHHS.
[IpumensTh npeoOpa3zoBaHKe MHOTOWICHOB IS
pelieHus pa3IuvHbIX 3a7a4 U3 MaTEMaTUKH,
CMEXXHBIX MIPEMETOB, U3 PEATbHON MPAKTHKH.
3HAKOMHTHCS C UCTOPUCH Pa3BUTHS MaTEMATHKH



YpaBHeHus u
HEpPaBEHCTB
a(20 v)

Koopaunarbiu
rpadpukmn.
Dyukuun (24
1)

VYpaBHeHue, paBuia
npeoOpa3oBaHus ypaBHCHHS,
PaBHOCUIILHOCTb YPaBHECHH.
JIuHeitHOe ypaBHEHUE C OJTHOM
IIEPEMEHHOM, PEIIEHUE JTUHEUHBIX
ypaBHeHMH. Pelienue 3a1ay ¢
IMOMOIIBIO YPABHEHHU.
JIuHeitHOE ypaBHEHUE C IBYMsI
MIEPEMEHHBIMH U €T0 IpaduK.
CucreMa IByX JIMHEHHBIX
YPaBHEHUU C ABYMs
nepeMeHHbIMU. Penienue cucrem
ypaBHEHUI cI0COOOM
MOJICTAHOBKHU U CIOCOO0OM
CIIOKEHHUSI

Koopaunara Touku Ha IpsIMOH.
YucnoBble TPOMEXKYTKH.

PaccrosiHne Mexy 1ByMsI TOUKaMH

KOOPJIMHATHOM TIPSMOM.
[IpssmoyronbHas cucrema
KOOpJMHAT Ha TUIOCKOCTH.
[Tpumeps! rpaduKkoB, 3aJaHHBIX
dopmynamu. Utenue rpaduxon
pEATbHBIX 3aBUCUMOCTEM.
[Tonstue pynkun. I'padpux
¢dbyakuun. CBoiicTBa QyHKITHIA.

Jluneiinas @ynkuus. [Tocrpoenue

rpaduka TuHeHHOW QyHKUINU.
I'paduk pynkuun y =1x I

PemaTe IMHEWHOE ypaBHEHUE C OJJHOMN
NIEPEMEHHOM, IPUMEHSss IPAaBHJIA
Iepexo/ia OT UCXOJHOTO YPABHEHHUS K
PaBHOCWIIBHOMY €My 0oJiee IPOCTOro BUAA.
IIpoBepaATh, sABiISIETCS U KOHKPETHOE
YHCJIO KOPHEM ypaBHEHHUS.

IlonOoupaTs npuMepsI nap 4uced,
ABIIIOIUXCS] PEILICHUEM JIMHEHHOT O
YPaBHEHUS C ABYMs IEPEMEHHBIMHU.
CtpouTh B KOOPAMHATHOM MJIOCKOCTH
rpaduK JIMHEHHOTO YpaBHEHUS C IBYMs
IIEPEMEHHBIMHU; M10JIB3YSICh IPa(UKOM,
NPUBOAUTH NPUMeEPbI PELICHUS YPABHEHMUS.
HaxoauTth pemieHue cucTeMsl JByX
JIMHEHHBIX YPABHEHUH C ABYMs
IIEPEMEHHBIMH.

CocTaBiasATh U pemIaTh YpaBHEHUE WU
CUCTEMY ypaBHEHUH IO yCIOBHIO 3a7auH,
UHTEPIIPETUPOBATh B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4M IOJy4E€HHbIN pe3ybTaT

N300paxkaTh Ha KOOPIMHATHOW IPSIMON
TOYKH, COOTBETCTBYIOLIME 3aJJaHHBIM
KOOpJAWHATAM, JIy9H, OTPE3KH,
MHTEPBAJIbI; 3alIUChIBATh UX HA
anredpanveckoMm sI3bIKE.

OTmeuaTh B KOOPAMHATHOM MJIOCKOCTH
TOYKH TI0 33JJaHHBIM KOOPJINHATAM;
CTPOUTH I'paKU HECIOXKHBIX
3aBHCHUMOCTEH, 3alaHHbIX (OopMyJIaMu, B
TOM YHCJI€ C TOMOIIBIO IIU(PPOBBIX
nmabopaTopuid.

[TpuMeHsTH, 3yyaTh MPEUMYIIECTBA,
MHTEPIPETUPOBATH IpapUuecKuil crocod
IpEeCTaBICHNS U aHaIU3a
Pa3HOO0Opa3HOM KU3HEHHOU
uHpOpMaLnH.

OcBauBath OHATHE (DYHKIIH,
OBJIa/1€BaTh (PYHKIIMOHAIBHON
TEPMHUHOJIOTHEN.

PacrniozHaBaTh TUHEHHYIO QYHKIUIO Y =
kx + b, onuchIBaTH €€ CBOICTBA B
3aBUCUMOCTH OT 3HAYCHUN
koa¢dunmenTos k u b.

Ctpouts rpaduku JIHEHHOHN QyHKINH,
byakmmn y =1 x L.

Hcnonb3oBathk U(POBBIE pecypehl Uis



IloBTOpEHUE M
00001eHue(6 1)

[ToBTOpEHHE OCHOBHBIX
MOHATUN U METOJ0B Kypca 7
Kjacca, 0000IIeHre 3HaHUH

8 kitacc (e menee 102 )

Ha3zpanue  OcHoBHoOe OcHOBHBIE BUbI

pasaena coaepxaHue AesITeJIbHOCTH

(TemMbI) o0yuarwuuxcsi

Kypca

(qucio

4acoB)

Yuciaau KBanpaTHblil KOpEHB U3

BbIYMCJICHHS. yucna.llonstue 06

KBaaparnsbie HPPALMOHATIEHOMYHCIIE.

kopHu (15 4) Hecsatnunbie
npUOIIMKEHUS

MppalOHAJIbHBIX YUCE.
JlelicTBUTENIbHBIC YHUCIIA.
CpaBHeHue

YHUCIaMHU U JeCITUIHBIMHU

JIPOOSIMH. JIEHCTBUTEITBLHBIX

quced.
ApudmeTnueckuii
KBaJIpaTHBINKOPEHb.
YpaBHeHHe BUaa X2 = a.
CaoiicTBa

nocTpoeHus rpaduKoB GyHKIMIA 1
M3y4EHUS UX CBOMCTB. [IpuBOINTH
IIPUMEPBI TUHEHHBIX 3aBUCUMOCTEN B
pealIbHBIX ITpoLeccax u

SABJICHUAX

Bpi0upath, npUMeHATH OLIEHUBATH
CIOCO0BI CPABHEHMSI YUCEII, BBIUMCIICHUH,
peoOpa30BaHuil BBIPAXKEHUH, peIIEHUs
YpaBHEHUM.

OcymecTBIATH CAMOKOHTPOJIb
BBIIIOJIHSIEMBIX JCHUCTBUN U CAMOIIPOBEPKY
pe3yibTara BBIYMCICHUH, IPeoOpa3oBaHUid,
IIOCTPOEHUM.

Pemats 3aaumn U3 peanbHON )KU3HM,
IIPUMEHSTh MaTeMaTHUYECKUE 3HAHUS JUISI
peleHus 3a1a4 u3

JIpYrux nNpeaMeroB. Pemars TEKCTOBBIE
3aJlauu, CPaBHUBATh, BIOUPATh CLIOCOOBI
pelieHus 3a1a4u

DJIeKTpPOHHbIe (HM(ppOBbIE
o0pa3oBaTe/IbHBI € pecypchl)

®opmMyIHpoBaTh ONpeaeaeHne KBaApaTHOTO
KOPHSI U3 YnCiIa, apupMETUIECKOTO
KBaJ[paTHOT'O KOPHSI.

[IpuMeHATH OTIepaIHio N3BIICYCHUS
KBaJPaTHOT'O KOPHS M3 YUCIIA, HCIOJIB3YSl TIPU
HEOO0XOIMMOCTH KAJIBKYJIATOP.

OueHnBaTh KBaJIpaTHbIE KOPHU
nensiMiCpaBHUBATD M YIOPAI0YHBATH
panroHaIbHbIE U HPpAIMOHATIbHBIE YUCIIa,
3aITMCaHHbIE C TIOMOIIBIO KBAIPATHBIX KOPHEH.
HccaenoBarh ypaBHEHHE X2 = @, HAXOAUTh
TOYHBIE ¥ IIPHOIMKEHHBIE KOPHU TIpy @ > 0.
HccaenoBarh cBOiiCTBA KBaIpaTHBIX KOPHEH,
MIPOBO/ISl YHUCIIOBBIE IKCIIEPUMEHTHI C
WCIIOJIH30BaHUEM KAJIBKYJIATOPa (KOMIIBIOTEPA).



Yucaa n
BbIYMCJIEHUS

. Ctenensn ¢
neJabIM
nokasareJsie M (7

4)

apudMeTHIeCKuX
KBaJIpaTHBIX KOPHEH.
IIpeoOpa3oBanue
YHCIIOBBIX BBIPAKEHUH,
coJiepKaliX KBaJpaTHbIE
KOpHHU

Jloka3bIBaTh CBOICTBa apu(hMETHUECKUX
KBaJIpaTHBIX KOPHEH; MPUMEHATH UX AJIS
npeoOpa30BaHMsl BRIPAXKEHUN.

BoinoHATH npeodpa3oBaHusl BbIPAKECHUH,
coJieprKalluX KBaJpaTHbIe KOPHU. Beipaxarh
MIEPEMEHHBIE U3 T€OMETPUUECKHUX U
¢busnueckux Gopmys. BeruucasTh 3HAYEHHS
BBIPAXEHUI, COIepIKALUX KBaJApaTHbIE KOPHU,
UCTIONB3Ys PU HEOOXOIUMOCTH KaJIbKYJISATOP.
Hcnonb3oBaTh B X0/1€ peLICHUS 3aa4
3JIEMEHTApHBIE PEACTABIICHUS, CBSI3aHHBIE C
NpUOIMKEHHBIMI 3HAUEHUSMU BEJIMUHH.
3HAKOMUTBLCA C HCTOPHUEN Pa3BUTHS
MaTeMaTUKU

CTeleHb ¢ IEIBIM IT0Ka3aTelIeM. (I’OpMyJII/IpOBaTL omnpeneJgaeHmue CTCriCHu

CTaHI[apTHaH 3aI1uCh 4ucjia.

Pa3zmepbr 00beKTOB
OKpyXaromiero mupa (0T
AIIEMEHTAPHBIX YaCTHIL 10
KOCMHYECKHX 00BEKTOB),

JINTCIIbHOCTD IIPOLECCCOB B

C IIeJIBIM MOKa3aTeeM.
IIpeacraBasATh 3anuch OOJIBIINUX U
MaJIbIX YUCEIl B CTAaHIaPTHOM BUJIE.
CpaBHUBATB YKCJIa U BEJIMYMHBI,
3aMrcaHHbIe C UCIIOIB30BAHUEM CTEIICHU

10.

okpykaromiem mupe. CBoiicTBa Hcnonb3oBarh 3anMchb Yucen B
CTEMEHH C IENBIM MOoKa3aTelleM CTaHJapTHOM BUJE JIJISl BBIPAKECHUS

pa3zMepoB 0OBEKTOB, IITUTEIHLHOCTH
MPOLIECCOB B OKPYKAIOILEM MUPE.
®opmyMpoOBaTh, 3aIMCHIBATH B
CHMBOJIMYECKOM (popme U
WLTIOCTPUPOBATH MPUMEPAMHU CBOMCTBA
CTEIEHH C IICIIBIM MOKA3aTCIICM.
IIpuMeHATH CBOMCTBA CTEIICHU IJIsSI
peoOpa3oBaHus BEIPAKEHUH,
CoAEpKalINX CTENEHHU C LIEJIbIM
IMOKa3aTelIeM.

BuInoJHATH AeHCcTBUSA C YUCIIAMH,
3alMCaHHBIMU B CTaHJAAPTHOM BUJE
(YMHOX€eHue, JIeJIeHHe, BO3BEICHHUE B
CTCIICHB)



Aunre6panye ckue KBanpaTHbIi TPEXUIIEH.

BbIPasKeHHU s Paznoxxenue kBaapaTHOTO
KBaaparHse! i TpEXUIeHaHa MHOKUTEIH
TPExXwieH

(S 9)

Anredpan Anrebpanyeckast 1poOb. JlomycTumblie
yecKue 3HAYEHUS TICPEMEHHBIX, BXOISIIUX B
BbIPaKeH anredpanvecKke BoIPasKEHUS.

usl. OcHOBHOE CBOMCTBO alredpandeckon
Auiredpan npobu. Cokparienue ApooOei.
yeckas CnoxeHue, BEIYUTAHUE,

ApooOL YMHOXEHHE U JIeJIEHNE

(15 4) anredpanvecKkux Apooei.

[IpeoOpazoBaHue BBIpAXKEHUH,
coJiep KalIiX alredpandeckue Apoou

Pacno3HaBaTh KBaJpaTHBII TPEXUJIEH,
YCTAHABJIMBATbBO3MOKHOCTH €I'0
Pa3noKEeHUsI Ha MHOXKHTEIH.
PackiaapiBaTh HA MHOXKHUTEH
KBaI[paTHbIﬁ TpéX‘-IHCHC HCOTPULATCIIbHBIM
JTUCKPUMHHAHTOM

3anuckiBaTh anredbpanyeckue
BBIpaKCHUSI.

Haxoauth

00J1aCTh ONpeeNCHHs PAllMOHATIHLHOTO
BbIpaXeHUsI. BHINOIHATH YUCIIOBBIE
MOJCTAHOBKU Y BBIYMCJATH 3HAUCHUE
Ipo0Ou, B TOM YHUCIIE C TTOMOIIbIO
KaJIbKYJISATOPA.

DopMyIMPOBATH OCHOBHOE CBOWCTBO
anredpandeckonIpoou U MPUMEHSATh €ro
JUTSL TIpeoOpa3oBaHus IpoOei.
BbInoJHATH AeiicTBUSA C
anredbpandeckumu apoosmu.llpumensTs
npeoOpa30BaHMsl BRIPAKEHUN TSI
peleHus3anay.

BoipaxkaTth nepeMeHHbIe U3 HOPMYIT
(bu3HYEeCKUX, FeOMETPHYCCKHX,
OTHMCHIBAIONTUX OBITOBBIC CUTYAIUH)



YpaBHeHus u
HEPABEHCTB a.
KBaaparnsl e
YPABHEHHA
(15 4)

KBanpaTtHOe ypaBHEHUeE.
HenonHoe kBagpaTHoE
ypaBHeHue. Popmyiia KOpHER
KBaJIPAaTHOT'O YPaBHEHHUSI.
Teopema Buera.

Peuienue ypaBHeHui,
CBOJISIIINXCS K KBaIPATHBIM.
[Ipocreitmme npoOHO-
panuMoHaIbHbIC YPAaBHEHUSI.
Pemennie TekCTOBBIX 337124 C
MOMOIIIbIO KBaIPATHBIX
ypaBHEHU M

Pacno3HaBaTh KBaJpaTHbIE YPaBHEHUS.
3anucsiBaTh GOpPMYJy KOPHEH KBaJAPATHOTO
YPaBHEHUS; peliaTh KBaJApaTHbIe yPaBHEHUSs
— IIOJIHBIE U HEIIOJIHBIE.

IIpoBoanTh Npocreiimme Uccae10BaHus
KBaJIpaTHBIXYPABHCHUM.

Pemats ypaBHeHus1, CBOASIIUECS K
KBaJpaTHBIM, C IIOMOILbIO IpeoOpa3oBaHuil u
3aMEHOU IIEPEMEHHOM.

Habaonats M aHAJM3UPOBATH CBSI3b MEKIY
KOPHSIMHU M KO3 PHUIIMEHTaMU KBaJPaTHOTO
YPaBHEHHS.

®opmypoBaTh TeopeMy Buera, a Takxke
00paTHYIO TEOpeMY, IPUMEHSATh 3TU TEOPEMbI
JUIsl peLIeHUs 3a1a4.

Pemiate TekcTOBBIE 33/1a4M aNreOpanyecKum
CIOCOOOM: IEPEXOIUTH OT CIIOBECHOM
(OopMyYITMPOBKH YCIOBHS 33aa4u K
anrebpanvecKoil MOJIEIH MyTEM COCTABIEHHUS
YpaBHEHHS;, peIIaTh COCTABIEHHOE YPAaBHEHUE;
MHTEPIPETUPOBATH PE3YNbTAT.

3HaKOMUTHCS C HCTOPUEH PA3BUTHS AITeOpbI

Pacno3snaBarthb JiMHENHBIE

YpaBHeHus u
HEPaBEeHCTB a.
Cucrembl
ypaBHenui (13 4)

JIuHeitHOE ypaBHEHUE C IBYMsI
NIePEMEHHBIMH, €ro rpauk,
IIPUMEPBI PELICHUS] YPABHEHU B
LEJIBIX YUCIIAX.

Pemrenne cucreM nByX JIMHEWHBIX
YPaBHEHUH C ABYMsI [IEPEMEHHBIMH.
[Ipumeps! penieHus cucrteM
HEJIMHEUHBIX YPABHEHUH C ABYyMS
IIEPEMEHHBIMU.

I'padpuueckas uHTEpIIpeTALUS
YpaBHEHUS C ABYMsI IEPEMEHHBIMU U
CUCTEM YPaBHEHUH C IBYMs
IIEPEMEHHBIMU.

Pelrenne TeKCTOBBIX 3a1a4 €
ITIOMOIIBIO CUCTEM YPABHEHUI

YPaBHEHHUS C ABYMs [IEPEMEHHBIMHU.
Crpoutb rpapuku JTMHEHHBIX
YPaBHEHHUI, B TOM YHCIIE

HCN0/b3ys I poBLIE pecypcehl.
Pa3nuyarte napauenbHble U
IIEPECEKAIOIIHECS MPAMBIE 110 UX
YPaBHEHHUSM.

Pemiate cuctemsl 1BYX JIMHEWHBIX
YPaBHEHHUH € ABYMs IEPEMEHHBIMU
ITOZICTAHOBKOM U CIIOKEHHUEM.
Pemare npocreime CUCTEMBI, B
KOTOPBIX OJTHO U3 YPAaBHEHUH HE
ABJIAETCS JIMHEWHBIM.

IIpuBoauTs rpaguyeckyro
HHTEePIPETAUHIO PELICHUS
YPaBHEHUS C JBYMS IEPEMEHHBIMHU U
CUCTEM YPaBHEHUH C ABYMs
IIEPEMEHHBIMH.

Pemath TekcTOBBIC 3a/1a4H
anredpanvyeckuM crocoOom



YpaBHeHus u
HEPaBeHCTB a.
HepaBencrs a
(12 v)

MX CUCTEM Ha YMCJIOBOU MPSAMOK

DyHKIHH.
OcHoBHBIE
MmoHATHA (5 1)

DyHKIHH.
YuciioBbie

¢pynkuun (9
)

rpaduKoB QYHKIUH.
[Tpumeps! rpaduxos
(byHKLIUH, OTpaKarOLINX
peabHbIE TTPOLECCHI.

CDYHKI_[I/II/I, OITMCBhIBAIOIINEC

YucioBble HEPABEHCTBA U UXCBOMCTBA.

HepaBeHcTBO ¢ 01HOM TTepeEMEH-HOI.
JInnelinble HEpABEHCTBA C OJJHON
NepeMeHHOM U ux pemeHue. CucTeMbl
JIMHEHHBIX HEPABEHCTB C OAHOU
MEPEMEHHOI U UX pelIeHHUE.
N3o00pakenue penieHust IMHEHHOTO
HEPaBEHCTBA U

MpSMOit
[TonsTue GyHkuuu.
OO6nacTh onpeneneHus u
MHOKECTBO 3HAYCHHI

GbyHKIIH.
CrocoOsI 3amanus

GbyHKIH.

I'padux pyHkumm.
CoiicTBa (QyHKIINH, UX

oroOpakeHHe Ha rpaduke

UteHne 1 NOCTpOECHHE

3aJIaHHBIMU CBOMCTBaMHU.

DopMyIHPOBATH CBOCTBA
YUCJIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA
KOOPJAMHATHOU MPSMOii, 1I0KA3bIBATH
anreOpanvecKu.

IIpuMeHSATH CBOMCTBA HEPABEHCTB B
X0JI€ pEeIICHUs 3a]1ay.

Pemarsb nuHeiiHbIE HEPABEHCTBA C
OJTHOM MepeMeHHOM, N300pakaTh
pelieHrue HEpaBeHCTBA HA YHCIIOBOH
HIPSIMOM.

PemaTh crcTeMBI TMHEHHBIX
HEPaBEHCTB,

M300paXkaTh pEIICHHE CUCTEMbl HEPABEHCTB Ha YHCIIOBOM

Hcnoab30BaTh QyHKIIMOHATBEHYIO
TEPMHUHOJIOTHIO U CUMBOJIHKY.

BoruncasaTs 3HaYeHus1 PYHKINIA, 33 JaHHBIX
dbopmynamu (pu HEOOXOAMMOCTH UCTIOIB30BATh
KaIIbKYJISITOP); COCTABIATH TA0IUIBI 3HAYEHUI

GbyHKIIH.

CtponThb 110 TOYKaM rpaduKu GyHKIUH.
OnuchIBaTh CBOHCTBA (YHKIIUH HAa OCHOBE €€

rpauyecKoro mpeacTaBIcHUsI.

Hcnonb3oBaTh pyHKIIMOHAIBHYIO
TEPMHUHOJIOTHIO U CHMBOJIHKY.

HccnenoBath nprumMeps! rpaduKoB,

OTpa)KAIOILNX PEaIbHBIE MPOLIECCHI U SBJICHUS.

IIpuBoAMTH MTpUMEpPHI TPOLIECCOB U SBJIEHUH C

psIMYI0 U 00paTHYIO Hcnonb3oBaTh KOMIBbIOTEPHBIE
POrpPaMMBI
IIPONOPLUOHAIIEHBIE U1l IOCTPOEHUS TpapuKOB QYHKIMHA U

3aBUCUMOCTH, UX TpaQUKH.

['unep6omna.

I'paduk pynkuuu y = x2.
@yHKIMK y = X2,y = X3,

y=x,y=IxT

rpaduyeckoe pereHue

YPaBHEHUH U CUCTEM

ypaBHEHUU

W3YyYEHUS UX CBOWCTB

HaxoanThb ¢ nomoipio rpaduka GyHKIUN

3HaYEHUE OJJHOU U3 pacCMaTPUBAEMBIX
BEJIMYHH 110 3HAUYEHUIO JPYTOil.

B Hec105KHBIX cJIydasix BbIPpAKaTh

(pOpMyJ'IOfI 3aBUCUMOCTDb MCKY BCIIMUNHAMMU.

OnucpiBaTh XapaKTep U3MCHCHUA OJIHOM

BEJINYHNHBI B 3aBUCUMOCTH OT U3MCHCHUA



Apyrou

Pacno3naBatb Buabl udydyaeMbix pyHkumii. [lokaspiBaTh cXeMaTH4eCKH MOJIOKEHHE HA
KOOPAMHATHOM II0CKOCTH rpaukoB GyHKuuii Buaa: y = x2, y = x3,

y=x,y=IxL

Hcnonb3oBaTh PyHKIHOHAIBLHO- rpadguyecKue npeacTaBjJeHus IS pelieHus: 1
HCCJIeIOBAHUSA YPABHEHHU M CHCTEM YPaBHEHHUI.

IIpumeHATH HUPPOBBIE PecyPChl A NOCTPOCHHUS IPaPuKOB PyHKIMH

IloBTOopenue u  IloBTOpEHME OCHOBHBIX BpiOupatb, NpUMEHATh, OLIEHUBATH

0000menue MOHATUM U METOJIOB KypcOoB 7 €IOCOOBI CPABHEHUSI YUCEJI, BEIUNCIICHUH,

(6 9) u 8 Ki1accoB, 00001IeHNE npeoOpa3oBaHMI BRIPAKEHUN, PEIICHUS
3HaHUHI YpaBHEHUM.

OcymecTBIATH CAMOKOHTPOJIb
BBIIIOJIHSIEMBIX JEHCTBUN U CAMOIIPOBEPKY
pe3yibTara BBIYMCICHUH, TPeoOpazoBaHMid,
IIOCTPOEHUM.

Pemarsb 3a5aun U3 peanbHOM KU3HH,

NMPUMEHATh MAaTEeMAaTUUECKUE 3HAHUS JIJISl PEIICHUS 3a/1a4 U3 IPYTUX MPEIMETOB.
PemaTth TeKcTOBbBIE 32/1a4HU, CDABHUBATb,
BbIOMPATHCIOCOOBI PEIICHUS 3a/1a41

9 kaacc (He meHee 102 y)

HazBanue OcHoBHOE OcHOBHBIE BU/IBI JuekTpoHHbIE (LU pOBbIE
pasaena cojepi;KaHue AeATeJbHOCTH o0pa3oBaTe/bHBI € pecypchl)
(TembI) o0yuaromuxcst

Kypca (4uciao
4acoB)



Yucaa n
BbIYHCJIEHHS.
JlelicTBUTEIBH
ble yucja (9 v)

TOYHOCTHU HpI/I6J'II/I)KCHI/I$I I[Gf/iCTBHTGJ'II;HOFO qucia 1nmpu pCuiCHun

3aaad.

PannoHaJibHbBIE YHCJIA,
WppalMOHATBLHBIE YHCIIa, KOHEYHBIC U
OECKOHEYHBIE IECATUIHBIC APOOH.
MHOXECTBO JCHMCTBUTEIBHBIX YHCEIT,
JIEUCTBUTEIIbHBIE YKCIIa KaK OECKOHCUYHEIC
JecATUYHbIE 1podu. B3anmMuo
0J/IHO3HAYHOE COOTBETCTBUE MEXKTY
MHOKECTBOM JE€HCTBUTEIbHBIX YHCET U
MHOECTBOM TOUYEK KOOPAMHATHOM
npsmoii. CpaBHEHUE JEHCTBUTEIbHBIX
qricel, apu(METUICCKHUE ISHCTBUS C
JIENCTBUTEIHLHBIMH YMCIAMH.
[TpuONIMKEHHOE 3HAUYEHHE BEIMYUHBI,
TOYHOCTH NpuoIMKeHUst. OKpyTrIeHHe
yuceln. [Ipukuaka u oleHKa pe3ybTaToB
BBIYHCIICHUH

Pa3BuBath npeacraBieHus o
YuCIax: OT MHOXKECTBA
HaTypaJIbHBIX YHUCEI J0
MHO>KECTBA JIEUCTBUTEIBHBIX
qucell.

O3HAKOMMTBCH C
BO3MO>KHOCTBIO MPECTaBICHUS
JEHCTBUTENILHOIO YUCIIA KaK
0ECKOHEUHO! AECATUYHON ApodH,
IPUMEHSATDH JECATUYHBIC
MPUOIVKCHUS PAIIHOHATBHBIX U
UPPALMOHATIBbHBIX YUCEN.
HN300paxars neiicTBUTEIBHBIE
YyyuClia TOYKaMHA KOOPAUHATHOU
HPSIMOM.

3anuceIBaTh, CPABHUBATH U
YIOPSAI0YUBATh ACHCTBUTEIBHBIC
qyucna.

BrinonnsTe, coueras yCTHbIC U
NUChMEHHBIE TIPUEMBI,
apudmeTnyeckue AecTBUS C
palMoHaIbHBIMH YHCTIAMU;
HAaXOJIUTh 3HAUYECHHUSI CTEIIEHEH C
[EJIBIMU TTOKA3aTEISIMU U KOPHEH;
BBIYHCIIATh 3HAYEHUST YUCIOBBIX
BBIPAKCHUI.

[TonyuuTs npeacraBieHue o
3HAYMMOCTHU JICHCTBUTEIBHBIX
YyHUCeN B IPAKTUYECKOMN
NesTeTbHOCTH YeTIOBEKA.
AHAJIU3UPOBATH U JI€NATh
BBIBOJIBI O

OKpyrJiasiTh 1EHCTBUTEIbHBIC YNCIIA, BBITOIHATD IPUKUJIKY PE3YJIbTaTa BEBIYMCIECHUN, OLIEHKY
3HAYEHUM YHCIIOBBIX BBIPAKEHUM.
3HaAKOMUTBHCS C UCTOPHUEN pa3BUTHUSI MAaTEMAaTUKHU



YpaBHeHus u
HepaBeHCTBA.
YpaBHeHus c
OXHOM
nepemenHoii (14

)

YpaBHeHnus u
HepaBeHCTBA.
Cucrembl
ypaBHeHuii (14

4)

JInnelinoe ypaBHeHue. Pemenue
YPaBHEHUH, CBOAAIINXCS K
nuHeHbIM. KBagpaTHoe
YpaBHEHUE.

Peuienue ypaBHeHH, CBOOAIIUXCA
K KBaJapaTHbIM. bukBapaTHbie
ypaBHeHus. [Ipumepsl perienus
ypaBHEHHIl TPeTheli U 4eTBEPTOi
CTEIEHEN Pa30KEeHHEM Ha
MHOXUTEeNH. Perenne qpooHo-
palMOHaNIbHBIX YPAaBHEHU.
Pemienue TekCTOBBIX 33124
anredpandeckuM MeTo0M

JInneliHoe ypaBHEHHE €
JIBYMsI [IEPEMEHHBIMU U €T0
rpa¢duk. Cucrema AByx
JIMHEWHBIX YPaBHEHUN C
JIBYMs IEPEMEHHBIMH H €€
peleHue.

Pewenue cucrem

JIBYX YPaBHEHHM, OHO U3
KOTOPBIX JINHEWHOE, a
Apyroe

— BTOPOU CTEIEHH.
I'papuueckas
MHTEPIIPETALNS CUCTEMBI
YpaBHEHUH C IBYMSI
nepeMeHHbIMU. Pemenue
TEKCTOBBIX 3aj1a4
anreOpanyeckuM crnocodom

OcBauBaThb, 3alIOMUHATH U
NPUMEHATH rpauyecKue MeToAbl
IIPU PELLIEHNUN YPAaBHEHUH, HEPABEHCTB U
ux cucreM. Pacno3naBarh 1enbie u
nIpoOHbIe ypaBHEeHUs. Pemarth
JIMHelHbIe M KBaJpATHbIe YPABHEHHUS,
YpaBHCHU:, CBOAAIIUCCA K HUM,
npocrTeiiimue ApoOHO-palnOHATLHBIE
YpaBHEHHUS.

IIpennaraTs BO3MOXKHBIE CIIOCOOBI
pelIeHus: TEKCTOBBIX 3aja4, 00CYyK1aTh
UX M peliaTh TEKCTOBBIC 3a]]a4u
pa3HBIMH CIIOCOOAMHU.

3HAKOMUTBCA C HCTOPHUEN Pa3BUTHS
MaTeMaTUKU

OcBauBaTh U IPUMEHATH IIPUEMBI PEILCHHUS
CHUCTEMBI JIBYX JIMHEMHBIX YPABHEHUH C IBYMs
NEPEMEHHBIMH U CUCTEMBI IBYX YPAaBHEHUH, B
KOTOPBIX OJTHO YpaBHEHUE HE SIBISIETCA
JIMHEUHBIM.

Hcnoab3oBaTh QYHKIIMOHATBEHO-TpapUUECKUE
NPEJCTaBICHUS )i pellleHUus U
HCCJIeJ0BAHUS YPABHECHUMN U CUCTEM.
AHATU3NPOBATH TEKCTHI 32124, PelIaTh UX
aJire0panvecKkumM criocoooM: mepexoanuThb OT
CJIOBECHOH (pOPMYJIMPOBKH YCIOBUS 3a4a4H K
anreOpanuecKoi MOJIENH MyTEM COCTABIIECHHUS
CUCTEMBI ypaBHEHU; peliaTh COCTABJICHHYIO
CUCTEMY YpaBHEHUI; HUHTEPIIPETUPOBATD
pe3ynbTaT. 3HAKOMHUTBCS C UCTOPUEN pa3BUTHS
MaTeMaTHKH



YpaBHeHus u YucnoBble HEPAaBEHCTBA U

HepaBeHCTBA. UX CBOICTBA.

HepaBencrBa (16  JIunelinble HEpaBeHCTBA C

4) OJIHOU ITEPEMEHHON U UX
pelieHue.

CucTembl TUHEHHBIX
HEPABEHCTB C OJHOM
MEPEMEHHOM U UX
pewenue. KBagpartHsle
HEPaBEHCTBA U UX
penieHue.
I'padpuaeckas
WHTEpIpeTaLus
HEPaBEHCTB U CUCTEM
HEPaBEHCTB C JIBYMs
MePEMEHHBIMU

@®yuxkuun  Kpajgpatuunas GpyHKIHs, €€

(16 v) rpauK U CBOMCTBA.
[Tapabona,koopAnHATHI
BEPIIHHBI MTapadoJIbl, OCh
CUMMETpPUHU TTapaboIbI.
CrenenHble QYHKIUU C

YuTaTh, 3aIMCHLIBATH, IOHUMATD,
HHTEPNPETUPOBATH HEPABEHCTBA;
HCMOJIb30BATh CUMBOJIUKY U TEPMUHOJIOTHIO.
BoinosHsATh IpeoOpa3oBaHusl HEPABEHCTB,
HCIOJIB30BATH IS TPEOOPA30BAHMS CBOHCTBA
YHCIIOBBIX HEPABEHCTB.

Pacno3HaBaTh NuHENHbBIE U KBAIPATHBIC
HepaBeHCTBA. PemiaTh JiMHElHHbIE HEPABEHCTBA,
CHUCTEMBI JINHENHBIX HEPABEHCTB, CUCTEMBI
HEPABEHCTB, BKJIIOYAIOIIMX KBaIpPaTHOE
HEPaBEHCTBO, U PeIlIaTh UX; 00CYKIaTh
MOJTyYEHHbBIEC PEUICHHUS.

HN300paxaTh pelieHre HepaBeHCTBA U CUCTEMBI
HEPABEHCTB HA YHUCIIOBOW MPSIMOH, 3alIUCHIBATH
PELIEHHE C TOMOILBIO CHMBOJIOB.

PemaTh KBaJgpaTHbIE HEPABEHCTBA, UCIIONb3YS
rpadguyeckue npeacrasieHus. OcBauBaTh U
NMPUMEHATH HEPABEHCTBA IIPU PEIICHUU
pa3IMYHBIX 3a7a4, B TOM YHCJIE
MIPAKTUKO-OPUEHTUPOBAHHBIX

Pacno3HaBaTh BUIbI H3y9aeMbIX ()yHKIIHIA;
HLTIOCTPHUPOBATH CXEeMATHYECKH, 00bSICHATH
PACIIOJIOKEHIE HAa KOOPANHATHOM TIOCKOCTH
rpadukoB Qpynkuuit Buga: y = kx, y = kx + b, y = k/x,
y=axe,y=ax3 y=X,y=I1x1IsB

3aBHCUMOCTH OT 3HaYCHHUI KO PUIIMEHTOB;

HaTypaJbHBIMU

MOKa3aTelIsIMu 2 1 3,uxX OITMCBLIBATH UX CBOICTBA.

rpauKu U CBOWCTBA. Pacno3naBaThb KBaJIpaTUYHYIO (PYHKITUIO 110
I'paduku pynkumii: y = kx, ¢dopmyie. IlpuBoauTH NpUMeEpPbI
y=kx+b,y=k/x,y= KBaJIpaTHYHBIX 3aBUCUMOCTEH U3pearbHON
axz, KU3HU, PU3NKH, TCOMETPUHN. BBISIBIIATE 1
y=ax3,y=x,y=I1xI 000011aTh 0OcOOeHHOCTH TpadrKa

KBaJIpaTU4HON QyHKIMH y = ax2 + bx + c.

CrpouTth 1 n300paxkaTb CXeMaTHYECKH
rpaduku KBapaTUIHBIX (PYHKINH,
3aJaHHbIX (OpMyJIaMu BUAa y = ax2, y = ax2



+qg,y=a(x+p)2,y=ax2+bx +c.
AHanu3upoBaTh U MPUMEHATH CBOMCTBA
U3yYEHHBIX (DYHKIHIA U151 X TIOCTPOCHUS, B

TOM YHCJIE C TIOMOLIBIO II(PPOBBIX PECYpPCOB

YucsioBbie [TonsTue yucnoBoi OcBanBaTh M IPUMEHSATh UHJCKCHbBIC
1ocJjie10BaTe/l bHOCTH M1OCJIEI0BATEIbHOCTH. 0003Ha4YeHHUSI, CTPOUTH peyeBble

(15 4) 3aganue BbICKA3bIBAHUSA C UCIIOJIb30BaHUEM
MOCIIEI0BATEIHbHOCTH TEPMHUHOJIOTHH, CBA3aHHOMN C MOHATUEM

pPEKyppeHTHOH (hopMyIoi 1

dbopmynoit N-ro uieHa.
Apudmernueckas u
reoMeTpuyecKas
nporpeccur. ®opmyiiel n-ro
yieHa apuMeTHUecKon u
reOMEeTPUYECKOMN
IIPOrPecCuil, CyMMBbI
HEPBBIX N YIECHOB.
N300pakeHne 4ieHOB
apudMeTUIeCKOn u

IIOCJICAOBATCIIbHOCTH.

AHaIM3UPOBATHh GOPMYITy N-TO YiieHa
MOCIICZIOBATEIILHOCTH WA PEKYPPEHTHYIO
(bopMyITy M BBIMHCJIATD YICHBI
MIOCIICZI0BATEIIHLHOCTEH, 3a/IaHHBIX YTHMH
dbopmynamu.

YcTraHaBJIMBaTh 3aKOHOMEPHOCTD B
MOCTPOSHHH TIOCIICIOBATEIIBHOCTH, €CITH
BBIITMCAHBI IIEPBBIE HECKOILKO €€ UJICHOB.
Pacno3HaBaTh apupMETHUECKYIO U
TCOMETPHUYECKYIO IPOTPECCUU TIPU PA3HBIX



reOMETPUUYECKON IPOrpecCuii criocobax 3amaHusl.

TOYKAMH Ha KOOPJAMHATHON PemaTsh 3a7auu ¢ uCnonb30BaHueM (GopMyi N-ro yjaeHa
IIJIOCKOCTH. JIMHENHBIN 1 apu(METHUECKON U T€OMETPUIECKOI MPOTPECCHid, CyMMBI
HKCIOHEHIIMAIBHBINA POCT. IIEPBBIX N YICHOB.

C1oKHBI€ NTPOLIEHTHI M300paxkarh 4ieHb! I0CIEA0BATENBHOCTH TOYKAMU Ha

KOOPJIUHATHOM TJIOCKOCTH.

PaccmarpuBath nmpuMepsl IPOLIECCOB U SIBJICHUN U3 pPeaIbHON
KHU3HU, WUTIOCTPUPYIOLIUE U3MEHEHUE B apu(hMETHUECKON
MPOTrpeCcCru, B TEOMETPUUECKO Mporpeccun; n300pakaThb
COOTBETCTBYIOIIME 3aBUCUMOCTH IrpapUuecKu.

Pemrats 3a1aun, CBA3aHHBIE C YHCIOBBIMH
MOCJIEZI0BATEIHHOCTSAMH, B TOM YHCIIE 331a4U U3 PEeaIbHOM
KHU3HH C UCIIOJIb30BaHUEM ITU(POBBIX TEXHOJIOTUI
(2JIEKTPOHHBIX TAOIHII, TPAPUIECKOTO KABKYJIATOPA | T.I1.).
Pemrate 3a1a4n Ha CIIOKHBIE TPOLIEHTHI, B TOM YHCJIE 33a4d U3
peaIbHOM MPAKTUKH(C UCIIOIb30BAHNEM KaJIbKYIATOPA).
3HAKOMUTHCS C HICTOPUEH Pa3BUTHA MAaTEMaTHKH



IHoBTOpEHME,
00001IEHHE,
CHCTEMATH3ALl
ust 3Hanmii1 (18

4)

Yucna v BoIYMCIeHHS (3aMHCh,
CpaBHEHME, ACHCTBUS C
JNEHCTBUTENLHBIMH YUCIIAMH,
YHCIIOBAs MpsAMasi; MPOLIEHTHI,
OTHOIICHUS, TIPOTIOPITUH;
OKpYyTJIEHUE, IPUOIUKEHUE,
OLIEHKA; PEIICHNE TEeKCTOBBIX
3a/1a4 apupMETHIECKUM
crocooom)

Anrebpanyeckue BbIpaKCHHUS
(mpeobpa3zoBanue
anredpanvecKux BhIpaKEHUI,
JOTYCTUMBbIE 3HAYCHUS )
Oyukuuu (IOCTPOEHUE,
CBOWCTBA M3YYCHHBIX (DYHKIIHIA;
rpaduyeckoe perieHme
YpaBHEHUH U UX CUCTEM)

OnepupoBaTb NOHATHSIMH: MHOKECTBO,
IIOJIMHOKECTBO, OIIEPALUU HaJl
MHO’KE€CTBaMU; HCIOJIb30BATH
rpapuuecKoe MpeaCTaBIeHEe MHOXKECTB
JUISL OIMCAHUSI pealIbHbIX IIPOLIECCOB U
ABJICHUH, IPY PELICHUU 3a/1a4 U3 IPYTUX
y4€OHBIX IIPEIMETOB.

AKTyaJIN3MpOBATh TEPMHHOJIOTHIO U
OCHOBHBIE /IefiCTBHS, CBSI3AHHbIE C
YHMCJIAMHU: HaTypaJbHOE YUCIIO, IPOCTOE U
COCTaBHOE UHncIa, JeIMMOCTb
HATypaJIbHBIX YHUCEJl, IPU3HAKU
JIEIIMMOCTH, LI€JI0€ YUCII0, MOYJIb YHCIIA,
OOBIKHOBEHHAsI U A€CATUYHAs IpOOH,
CTaH/IapTHBIN BUJ YKCIIa,
apu(MeTHYECKUI KBapaTHbIA KOPEHb
BrInosiHaTh nEiCTBUSA, CPABHUBATD U
YIOPSAA0YUBATH YUCIIA, IPEICTABIIAT
YKCJIa HA KOOPAMHATHOU ITPSIMON,
OKPYIJIATBH YMCJIA; BBIOIHATH IPUKUIKY U
OLICHKY pe3yJibTaTa BbIYMCIIEHU. PemaTp
TEKCTOBBIE 33]]a4l apU(PMETUYECKUM
criocoboM. Pemiate nmpakTudeckue 3aiaqu,
coJieprKaliye MPOLEHTHI, JOJIH, YaCTH,
BBIPAXKaIOIINe 3aBUCUMOCTHU: CKOPOCTh —
BpEMS — pPACCTOSHUE, LICHA —
KOJIMYECTBO— CTOMMOCTh, 00BEM PabOoThI
— BpeMsi — IPOU3BOJUTEIBLHOCTD TPYAa.
Pa36upath peanbHble )KU3HEHHbIE
cUTyaluu, GopMyJIUpOBaTh UX Ha SI3bIKE
MaTEMaTHKH, HAXOIUTh PELICHHE,
IIPUMEHSISI MaTeMaTUYECKHI amnmapar,
MHTEPIPETUPOBATH PE3YNIbTAT
OnepupoBaTh NOHATUSMU: CTENEHD C
LeJIBIM [TOKa3aTeseM, apuMeTHIecKuit
KBaJIpaTHbI KOPEHb, MHOTOUJIEH,
anredpanyeckas ApoOb, TOXIECTBO.
BBINOHATH OCHOBHBIE ICHCTBHUSL:
BBINIOJIHATE PAcuETHI 110 hopMyIaM,
peoOpa3oBbIBAThH 1IEJIbIe, APOOHO-
palOHaIbHBIE BBIPAXKECHUSI U BBIPAKECHUS
C KOPHSMH, PEaTU30BbIBaTh Pa3IoKeHUE
MHOTOYJIEHA HA MHO>KUTENH, B TOM YHUCIIE C
UCIOJIb30BaHuEM (OpMYIT Pa3HOCTH
KBaJIpaToOB U KBaJ[paTa CyMMBI U Pa3HOCTH;
HAXOJUTh JIOMYCTHUMbIE 3HAYCHUS
NEPEMEHHBIX IS IPOOHO-pAIIMOHAIBHBIX
BBIPAKEHMI, KOpHEW. MoaeanpoBaTh ¢
MOMOILBIO (POPMYIT peasibHbIE MPOLIECCH U



SIBIICHUS

OnepupoBaTh NOHATUAMU: QYHKIIHSA,
rpaduk GyHKINHU, HYTU QYHKIUH,
IIPOMEKYTKH 3HAaKOIIOCTOSIHCTBA,
IPOMEXYTKH BO3paCTaHMsl, yObIBaHUS,
HauOoJIblIIee M HAUMEHbIIIee 3HAYECHUS
byHKIMN.

AHAIU3NPOBATh, CPAaBHUBATh, O0CYXK1aTh
CBOICTBA (PYHKUUH, CTPOUTH UX I'padUKH.
OnepupoBaTh NOHATUAMU: IIpsIMast
IPONOPIMOHATIBHOCTH, 00OpaTHas
IPONOPLHUOHATIBHOCTb, TUHEHHAs
byHKUus, KBaApaTuyHas QyHKIHA,
napaboJa, rurnepooia.

Hcnoan3oBath rpaduku ais
OIpeieIeHUs] CBOMCTB, MTPOLIECCOB U
3aBUCUMOCTEH, JJIsl peIICHUs 3a/1a4 U3
Jpyrux y4yeOHbIX IPEAMETOB U PeabHOM
YKU3HHU; MOJICITHPOBATH C IIOMOIIBIO
rpaMKOB peajbHble MPOLECCHI U SBICHHUS.
Bobipa:kath GopMyiaMu 3aBUCHMOCTH
MEX/y BeIMYMHAMU



ITPUMEPHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS».
KJIACCBI

LEJIN U3YUYEHMA YYEBHOI'O KYPCA

«MareMaTHKy yXe 3aT€M Y4YHUTb HAJ0, 4YTO OHA YM B IIOPAJOK IIPUBOIUTY, — IHCAJl BEIUKUI
pycckuil yuenslii Muxaun BacuibeBud JIoMmoHOCOB. M1 B 3TOM COCTOUT OJiHA U3 ABYX LIEJIEH
00yuyeHMsI FeOMETPUH KaK COCTAaBHOM YacTU MaT€MaTHKH B LIKOJIE. DTOW LEJIM COOTBETCTBYET
JI0Ka3aTebHas JIMHUS MpernoaaBanus reomerpun.Cienys npeacTaBIeHHol pabodeii mporpaMme,
HAuMHasi ¢ CeIbMOro KJlacca Ha ypoKaxX reoMeTpuH 00yJaroIuiicsl y4UTCsl IPOBOAUTH
JI0OKa3aTeJIbHbIEC PACCYKIAEHUS, CTPOUTD JIOTUYECKUE YMO3AKJIFOUECHM, JI0KA3bIBATh UCTUHHBIE
YTBEPKACHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOAUTH PACCYXKACHUS «OT IIPOTUBHOTO,
OTJIMYATHCBOMCTBA OT MPU3HAKOB, OPMYIMPOBATH OOpATHBIC YTBEP)KACHHS. Y UCHHUK, OBJIAICBIINI
UCKYCCTBOM PACCYKAaTh, OyJIeT MPUMEHATh €ro U B OKpYyXkaromuei »u3nu. Kak nucan reomerp u
nenaror Urops @enoposud [lapsirus,

«JIOJIbMU, TIOHUMAIOIUMHU, YTO TAKOE T0KA3aTEIbCTBO, TPYAHO U 1K€ HEBO3MOKHO
MaHHUITYJIMPOBATH». 11 B 3TOM COCTOUT Ba)KHOE BOCIIMTATEIBHOE 3HAYCHUE U3YYCHUS TEOMETPUH,
IIPUCYILIEE UMEHHO OTEUECTBEHHOM MaTeMaTUYECKOH 1IKoJIe. BmecTe ¢ TeM aBTOPBI IPOrpaMMBI
NPEOCTEPETAIOT YUUTENSI OT U3IHUIIHETO (popMann3mMa, 0cOOEHHO B OTHOUICHUN HAYall U
ocHoBaHuil reometpun. @paniy3ckuit mareMatuk Kan J[be10HHE 110 3TOMY IIOBOJY BbICKA3aJICs
Tak: «YTo KacaeTcs JeNMMKaTHOU MpoOIeMbl BBEICHHS «aKCHOM», TO MHE Ka)XeTCsl, YTO Ha MEPBBIX
nopax Hy»kHO BooO11e n30eraTb NPOU3HOCUTBH CaMo 3TO ¢i10Bo. C Apyroi ke CTOPOHBI, HE CIIEAyeT
YIIyCKaTb HU OJHOW BO3MOKHOCTH J1aBaTh IPUMEPHI JIOTMYECKUX 3aKJIFOYEHHM, KOTOPBIE Ky/a B
OosblIei Mepe, ueM HJiesl aKkCHOM, SBIISIOTCS UICTUHHBIMH U €IMHCTBEHHBIMU

JBUTATEISIMU MaTEMAaTUYECKOTO MBIIIICHUS».

BTOpoii 1e/1bI0 U3yUeHHs TEOMETPHUH SABJIAETCS MCHOIb30BaHUE €€ KaK MHCTPYMEHTA [IPH PElIeHUH
KaK MaTeMaTU4eCKHX, TaK U MPAKTUYECKUX 3a/1ay, BCTPEUAIOIUXCSl B pEAJIbHOM JKU3HM.
OKOHYMBIINN KypC T€OMETPUH LIKOJIBHUK

JIOJKEH OBITh B COCTOSIHUHM ONPEICITUTh TEOMETPUYECKYIO (pUTypy, OMUCATh CIIOBAaMH JaHHBIH
qepTéxc HJIN pUCYHOK, HalTH mIomajab 3€MEJIbHOI'O y4yaCTKa, paCCHuTaTh H€O6XOI[I/IMyIO JJINHY
OTITOBOJIOKOHHOTO Ka0eJst Ui TpedyeMble pa3Mephl Tapaxka JJisi aBTOMOOUIISL. DTOMY
COOTBETCTBYCT BTOpPAA, BbIYUCIUTCIIbHAA JIMHUA B U3YUCHUN I'COMETPUHN B IIKOJIC. I[aHHafl
MPAKTUYCCKAsA JIMHUSA ABJIACTCA HC MCHEC Ba)KHOI\/JI, 4CM IcpBasi. EHIé IImaTon npeaAnrcCohiBall, YTOOBI
«rpaxaane [IpexkpacHOro ropojia H1 B KOEM Cilydae He OCTaBJISUIM T€OMETPHIO, BE/lb HEMAIIOBAXKHO
naze o60YHOE €€ MPUMEHEHHE — B BOEHHOM JIENIE Ja, BIPOYEM, H BO BCEX HAYKAaX — IS
JYYIIIEeTO WX YCBOCHH:: MBI BeIb 3HaeM, Kakasi 0eCKOHEeUHas pa3HHIIA CYIIECTBYET MEXY
YCJIOBCKOM MPUYACTHBIM K TCOMETPUN U HCIIPUYIACTHBIM». I[J'If[ OTOI'0 YUUTCIIIO pCKOMCHAYCTCA
MoI0UPATh 33J]a4M MTPAKTUUYECKOTO XapaKTepa [l pacCMaTPUBAEMbIX T€M, YUHUTh JIETeH CTPOUTH
MAaTEMAaTUYCCKUE MOJICIN PCAJIbHBIX )KU3HCHHBIX CI/ITyaHI/If/'I, MPOBOJUTH BBIYUCIICHHUA U OLICHUBATDH
aJIeKBaTHOCTb MOJYYEHHOTO pe3ynbTarta. KpaiiHe BaxkHO MOT4€pKUBATh CBA3H T€OMETPUH C
JIPYTMMH MIpeIMETaMu, MOTUBUPOBATH UCIIOJIL30BAThH ONPEACTIECHUS TeOMETPUIECKUX (PUTyp U
MOHSTHUN, JEMOHCTPUPOBATH IPUMEHEHHE MOJYYEHHBIX YMEHUN B (PU3HUKE U TEXHUKE. DTH CBSI3U
HauboJee IpKO BUAHBI B TEMAX

«Bexrope», «TpuroHoMerprueckue cooTHoIEeHUs», «Meton koopauHat»u «Teopema ITudaropar.
B 3akimoueHne coméMcs Ha BeTMKOTO MaTeMaTHKa 1 acTponoma Moranna Kemnnepa, uTo6s! ene
pa3 MoA4YEepKHYTh U METANpPEAMETHOE, U BOCIIUTATEILHOE 3HaUeHne reoMeTpun: “Geometria una et
aeterna est in mente Dei refulgens: cuius consortium hominibus tributum inter causas est, cur homo
sit imago Dei”1.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY M1aHy B 7—9 Kiaccax u3ydaercs yaeOHbIi Kypc «I'eomeTpusi», KOTOpbIi
BKITIOUAET CIIEAYIONINE OCHOBHBIC Pa3Ielibl cojiepkanus: « 'eomeTpudeckue GUrypsl u ux
CBOMCTBaY,

«3MepeHre reOMeTpUYECKUX BEJIMYUHY, a TaKKe «J{exkapToBbl KOOPAUHATHI HA TUIOCKOCTH,
«Bexropsy, «JIBrnxenus miockoctu» u «IIpeodpazoBanust mo1o0us».

VYuebHblIi 1aH npeaycMaTpuBaeT U3yuyeHHe reoMeTpHH Ha 0a30BOM YPOBHE, UCXOJISl U3 HE MEHEe
68 y4eOHBIX 4YacoB B y4eOHOM TO/ly, BCETO 3a TpH rojia 00yueHus — He menee 204 Jacos.
1['eomerpus equHa u BeuHa, oHa 6iauctaeTr B boxbem ayxe. Haia npuuacTHOCTb K HEll CITy>KUT
OJIHUM U3 OCHOBaHUH, MO0 KOTOPBIM YEJIOBEK JOJKEH ObITh 00pa3zom boxwum (http://www.astro-
cabinet.ru/library/ Kepler/Tab_1.htm)

COAEPKXAHUME YYEBHOI'O KYPCA (IIO 'OJAM OBYYEHUS)

7 xjacc

Hauansubie nonaTus reomerpun. Touka, npsimasi, OTpe30K, Jiyd. YToi. Buael yrios. BeprukanbsHeie
U CMeXHbIe yribl. buccekrpuca yria. Jlomanas, MHOroyroasHuK. [lapamienbHOCTb U IepHeH U -
KYJISIPHOCTb MPSIMBIX.

Cummerpuunsble ¢purypsl. OCHOBHBIE CBOWCTBa OCeBOM cuMMeTpuu. [Ipumepsl cuMMeTpuu B
OKpPY’KaroIlleM MUpE.

OCHOBHBIE IOCTPOEHHUS C IOMOLIbIO LUPKYJIS U TMHEHKU. TpeyronbHuk. Bricora, Meauana,
OuccekTpuca, uX CBOMCTBA.

PaBHOOe1peHHBIN U paBHOCTOPOHHUI TpeyroibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CBoiicTBa U MPU3HAKU PAaBHOOEIPEHHOTO TPEYTOJIbHUKA.

[Tpu3Haku paBeHCTBA TPEYTrOJIbHUKOB.

CBolicTBa U NPU3HAKY MapaJlIeNbHbIX NPsAMbIX. CyMMa yIiioB TpeyrojibHUKa. BHemHue yrist
TPEyroJbHUKA.

[IpsAMOYToJbHBIH TpeyronbHuK. CBOWCTBO MEIMAHBI IIPAMOYTOJIBLHOTO TPEYTOIbHHKA, TPOBEIEHHOM
K runorenyse. [Ipu3Haku paBeHCTBa IPSAMOYTOJIbHBIX TPEYroJbHUKOB. [IpsiMoyrosibHbII
TPEYroJbHUK C yIriioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPAaBEHCTBO TPEYrOJIbHUKA, HEpa- BEHCTBO O JIJIMHE JIOMaHOM, TeopeMa
0 OoJbIIeM yrie U OoJblIel CTOPOHE TpeyroyibHUKa. [lepneHuKysp 1 HaKJIOHHAs.

I'eomeTprueckoe MecTo Touek. buccekTpuca yriia u cepeJMHHbBIN NEPIEHINKYIAP K OTPE3KY Kak
reOMEeTPUUECKHE MECTa TOUEK.

OKpy’KHOCTb U KpYT, XOpJa U JUaMeTp, UX CBOICTBA. B3auMHOE pacnonokxeHne OKpyKHOCTU U
npsimoit. KacaTtenbHas u cexyias K okpykHocTu. OKpyKHOCTb, BIMCaHHAs B yroil. Brnincannas u
ONMCAaHHAsA OKPYKHOCTHU TPEYrOJIbHUKA.

8 kmacc

YeThIpEXyronsHUKH. [lapasienorpaMm, ero Ipu3Haky U cBoiicTBa. YacTHbIE cilydan
napajuiesIorpaMMoB (IIPSIMOYTOJIBHUK, pOMO, KBaJpaT), UX MPU3HAKK U CBOMCTBA. Tpanenus,
paBHOOOKAs Tparelys, e€ cBoicTBa M npu3Haku. [IpAMOYyTolbHAs Tpanemus.

Merton ynsoenus menuansl. Llentpansnas cummerpus. Teopema @aineca 1 Teopema o
MPOMOPLUOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYrOJIbHUKA U Tpanenuu. L{eHTp Macc TpeyrosbHuKa.

[TogoGue TpeyroabHUKOB, KO3 dunreHT nogodus. [IpuzHaku mogo06ust TPEyroJbHUKOB.
[TpumeHeHne NOA00HS MIPU PELICHUN MPAKTUUYECKUX 3a/1a4.

CaoiicTBa 1utoniajieit reomerpudeckux puryp. @opmMysibl 1718 MIOIIAU TPEYToJbHUKA,
napaenorpaMma, pom6a u tpaneruu. OTHOIIEHHE IO MOJOOHBIX (QUTYD.

Brruncnenue niomaaei TpeyroabHIKOB M MHOTOYTOJIbHUKOB Ha KJeTyaTol Oymare.



Teopema [Iudaropa. Ilpumenenne Teopems [Tudaropa npu pemeHun NpaKTHYECKUX 3a1ad.
CuHyc, KOCHHYC, TAHT'€HC OCTPOTO yIia MpsIMOYToJbHOIO TpeyroibHuKa. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30°, 45° u 60°.
Briucansble 1 IeHTpaIbHbIE YIJIbI, YTOJI MEX/Y KacaTeJIbHON M XOPAOH. YTIIIbl MEXAY XOpJaMU U
CeKyIMMU. BIncanHble 1 ONMCaHHBIE YETHIPEXYTOIBLHUKH. B3aMHOE pactookeHne IByX
okpyxxkHocTel. Kacanue okpyxHocreid. O01me KkacaTeabHble K ABYM OKPYKHOCTSIM.

9 knacc

Cunyc, kocunyc, Tanresc yrios oT 0 10 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
DopMyJibl TPUBEICHHUSL.

Pemenue tpeyronbHukoB. TeopeMa KOCMHYCOB U TEOpEMa

CHUHYCOB. Pemenne IMMPAKTUYCCKUX 3a1a4 C UCIIOJIb30BAHUCM TCOPEMBIKOCHHYCOB U TCOPCMBI
CHUHYCOB.
[TpeoOpaszoBanue nonobus. [Toodue cOOTBETCTBEHHBIX 3JIEMEHTOB.
Teopema 0 mpou3BeIEHUU OTPE3KOB XOP/I, TEOPEMBI O ITPOU3BEACHUN OTPE3KOB CEKYIIHX, TEOpeMa
0 KBaJIpaTe KacaTeIbHOM.
Bekrtop, mmHa (MOynb) BEKTOpa, COHANIPABIEHHBIE BEKTOPHI, IPOTHBOIIOIOKHO HaNpaBlIeHHbIC
BEKTOPbI, KOJUITMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OllEpallMy HaJl BeKTopamu. Pa3noxxenue
BEKTOpA IO JIBYM HEKOJUTMHeapHbIM BekTopaMm. Koopaunatsl Bektopa. CkalsipHOE TPOU3BeIeHUE
BCKTOPOB, NPUMCHCHHUE JISI HAXOKACHUA AJIMH U YI'JIOB.
JlexapTOBbI KOOPIMHATHI HA TUIOCKOCTH. Y pPaBHEHHUSI IPSIMOM U OKPYKHOCTH B KOOpPAMHATAX,
IIepECEUYCHNE OKPYKHOCTEH U NMPAMBIX. MeTOl KOOpAMHAT U €ro IPUMEHEHHE.
[TpaBuiibHBIE MHOTOYTONBHUKH. [lTHA okpykHOCTH. ['pagycHas u paguaHHas Mepa yria,
BBIUMCJIEHHE JUIMH OyT OKpykHOCTel. [Tnomane kpyra, cekropa, cerMeHra.
JIBUKEeHMsI TIIOCKOCTU ¥ BHYTPEHHHE CUMMETpUU GUTYp (1eMEeHTapHbIe IPEICTABICHNUS).
[TapannensHbIi iepenoc. [1oBopoT.
IIJIAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHMS ITIPUMEPHOM PABOYEN
[TPOI'PAMMBI KYPCA (ITO TOJJAM OBYUYEHU )
OcBoenue yuebHOro Kypca «I'eoMeTpusi» Ha ypoBHE OCHOBHOT'O 00IIero 00pa3oBaHUs 0JIKHO
o0ecrieynuBaTh JOCTMIKCHUC CIICAYIOIHNX NPCIMETHBIX 06p330BaTCHBHBIX PE3YIbTATOB!:
7 kiacce

1. Pacnio3HaBaTh U3y4eHHbIE TeOMeTpUUYECKUEe QUTYpPBI, ONIPENEIATh UX B3aUMHOE
pacrmosox)eHue, n300pakaTh reOMEeTpUIecKie (PUTyphI; BHITOIHATH YEPTEXKH M0 YCIOBUIO 33/1a4H.
I/I?,Mepf[Tb JINHENHEIE U YTJIOBBIC BEJIMUNHBIL. Pemrate 3aa4i Ha BBIYMCICHUEC JJIMH OTPE3KOB U
BEJIMYUH YTJIOB.

2. Jlenath rpyOyI0 OLIEHKY JINHEHHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B PEAIbHOM KU3HU,
pa3MepoB MPHUPOAHBIX 00BEKTOB. Paznuyare pa3mMepbl 3TUX OOBEKTOB IO MOPSIKY

BEJINYUHBI.

3. CTpouThb YepTekH K TEOMETPUUECKUM 3a4a4aM.

4. ITonp30BaThCs IPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BaTh IPU3HAKU U
CBOICTBa paBHOOEPEHHBIX TPEYTOILHUKOB MPU PELICHUH 33/1a4.

5. IIpoBOAUTE JIOTUYECKHUE PACCYKACHUS C UCIIOJIb30BAHUEM T€OMETPUUYECKUX TEOPEM.

6. [lonp30BaThCs MPU3HAKAMH PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOWCTBOM
MeJIMaHbl, TIPOBEIEHHOM K TMIIOTEeHY3€e MPSMOYroJIbHOTO TPEYTOILHUKA, B PEIICHUN
T€OMETPUUYECKHX 3a/a4.

7. OnpenensaTh NapauieIbHOCTh IPSIMBIX C TOMOIIBIO YIIIOB, KOTOpPbIE 00pazyeT ¢ HUMU
cekymas. OnpenensTs napaieIbHOCTh MPSAMBIX C IIOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOUYEK
OJIHOU IIPSIMOM 10 TOYEK JAPYroy IpsIMOiA.



8. Pemath 3a1auum Ha KJieT4aToi Oymare.

9. [IpoBOANTH BBIUUCIECHUS U HAXOIUTh YMCIIOBBIC M OYKBEHHBIC 3HAYCHUS YTJIOB B
FeOMETPUYECKUX 33/1a4ax C UCIOJIb30BAHUEM CYMMBI YIJI0B TPEYTOJbHUKOB U MHOTOYT'OJIBHUKOB,
CBOMCTB yTJIOB, 00pa30BaHHBIX MPH ITEPECCUCHUH JABYX MapaJlJIeIbHBIX MPSAMBIX ceKylel. Pemars
MPAKTUYECKUE 33/1a4M HA HAXOKJICHHUE YTJIOB.

10. BnageTh MOHATHEM T€OMETPUIECKOTO MECTa TOUCK. ¥ METh ONPEACIIATh OUCCEKTPHUCY
yIJIa U CEPEAMHHBIN MEPIIEHIUKYIISIP K OT- PE3KY KaK T€OMETPHUUYECKHUE MECTA TOUEK.

11. ®opMyJIHMpPOBaTh OMPEACIICHUS OKPYKHOCTH U KPYra, XOpJbl U AUAMETPa OKPYKHOCTH,
MI0JIb30BAThCS UX CBOMCTBAMU. Y METh IPUMEHSTH 3TU CBOKWCTBA ITPU PELIEHUH 3a1a4.

12. BnajieTh HOHATHEM OMMCAHHOM OKOJIO TPEYTOILHUKA OKPYKHOCTH, yMETh HAXOJIUTh €€
neHTp. [lomp3oBarbes hakTaMu 0 TOM, 4TO OMCCEKTPHCHI YTIIOB TPEYTOJbHUKA TIEPECEKAIOTCS B
OJHOM TOYKE, U O TOM, YTO CEPEAMHHBIE MTEPIICHIUKYIISIPBI K CTOPOHAMTPEYTOJIbHUKA MTEPECEKAIOTCS
B OJTHOH TOYKE.

13. BiiageTh NOHATHEM KacaTeIbHON K OKPYKHOCTH, I10JIb30BATHCS TEOPEMOM O
MEePIECHANKYJISIPHOCTH

KacaTeJIbHON M pajinyca, IPOBEIEHHOTO K TOUKE KACAHHSL.

14. ITonp30BaThCs NPOCTEUIIUMUTE€OMETPUYECKUMHU HEPABEHCTBAMU, [IOHUMATh UX
IIPAKTHYECKUM CMBICII.

15. IIpoBOIUTE OCHOBHBIE FEOMETPUUYECKNE TIOCTPOCHHUS € IOMOIIBIO LIUPKYJISl U JTMHEHKU.

8 kiacc

1. Pacnio3HaBaTh OCHOBHBIE BUJIbI YETHIPEX yTOJILHUKOB, UX 3JIEMEHTBI, TI0JIb30BATHCS UX
CBOWCTBaMM IIPH PELICHUH T'€OMETPHUECKUX 3aj1au.

2. [IpumeHsTh CBOMCTBA TOUKHU IIEPECEUECHUs MEIMaH TPEYrojbHuKa (LIeHTpa Macc) B
pelLIeHUH 3ajay.

3. Bnagers noHsTHEM cpeHEN IMHUM TPEYTOJIbHUKA U TPANEIH, IPUMEHSTh UX CBOWCTBA
IIPY pELIeHNU TeomeTpudeckux 3anad. [lonb3oBarbes TeopeMoit Daneca u TeOpeMoi 0
IPOMOPLUMOHAIIBHBIX OTPE3KAX, MPUMEHATh UX JJIS PELICHUS MPAaKTUYECKUX 3a/1a4.

4. [IpuMeHATh NPU3HAKH 110100151 TPEYrOJIbHUKOB B PEIIEHUH T€OMETPUUYECKUX 3ajay.

5. [Tonb3oBarbest TeopeMoit [Indaropa asst perieHuss TeOMETPUIECKUX U TPAKTHUECKUX
3a1a4. CTpOUTh MaTEMaTHYECKYIO MOJIEb B IIPAKTHUECKUX 3a7a4aX, CAMOCTOSTENIBHO JI€aTh
YepTEXK M HAXOAUTh COOTBETCTBYIONIUE JUTHHBL.

6. BageTrs NoHATHSAME CHHYCa, KOCHUHYCA U TAHT'€HCA OCTPOIO yria MpsSMOYTOJbHOTO
TpeyroiabHuKa. [101p30BaThCS 3TUMHU NOHATHSA- MU AJIS1 PELLIEHUS IPAKTUYECKUX 3a/1a4.

7. BeruncnaTe (pa3auyHbIME c1ioco0aMu) MII0MIA b TPEYTroJbHUKA U TUIOIIA U
MHOTOYTOJIbHBIX (pUTYp (T0AB3YACH, IIe HEOOXO0AUMO, KaTbKYIATOpOM). [IpuMeHTh omyyeHHbIe
YMEHHMSI B IPAKTUYECKUX 3a/ladax.

8. BageTh MOHATHAMM BIMCAHHOTO M LIEHTPAJIBHOTO YIJIA, UCIIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIax, yriax Mexay XopJAaMu (CEeKYLUIUMH) U yTIiie MeXAy KacaTelbHON U XOpJ0W IpH
pELIEHNN TEOMETPUYECKUX 3a/1ay.

9. BnasieTh MOHATHEM OIMCAHHOTO YETHIPEXYTrOJILHUKA, IPUMEHATH CBOMCTBA OMHMCAHHOTO
YETHIPEXYTOJBHMKA TTPH

pPEeUOICHUHN 3a1a4.

10. HpI/IMCHHTL IMMOJIYYCHHBIC 3HAHUSA Ha ITPAKTUKEC — CTPOUTH MATCMATHUYCCKUC MOACIIN IJIs
3a1a4 peaHLHOﬁ KN3HU U MTPOBOANUTE COOTBETCTBYIOIIUEC BBIYUCIICHUS C IPUMCHCHHUEM 1'[0}1061/15[ u
TPUTOHOMCTPHUU (HOJ'IB3y}ICB, rac HCOGXO,I[I/IMO, I(aJ'ILKyJISITOpOM).



9 kiacc

1. 3HaTh TPUTOHOMETpUUYECKHE QYHKIIUU OCTPHIX YTIOB, HAXOAUTH C UX MOMOIIBIO
pa3IMyYHbIE 3JIEMEHTHI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PELIEHUE MPSIMOYTOJIbHBIX
TPEYroJabHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYISTOPA) JJIMHBI U YTJIbI U1 HETaOJUYHbBIX
3HAYEHUU.

2. [lonb3oBarbes popmynamu NPUBEACHUSI U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM
JJIs1 HAXOXKACHUA COOTHOILICHUH MCKAY TPUTOHOMCTPUYCCKUMHA BCIMYNHAMU.

3. Ucrnonb30BaTh TEOpEMbI CHHYCOB M KOCUHYCOB ISl HAXOXKJICHUS Pa3IMYHbIX 3JIEMEHTOB
TPEYroJbHHUKA («PELIEHUE TPEYTrOJbHUKOBY), IPUMEHSTh UX MPU PELIEHUH FEOMETPUUECKUX 3ajau.

4. BnaneTh NOHATUSAMEU IIpeoOpa3zoBaHus 0100Us, COOTBETCTBEHHBIX 3JIEMEHTOB MOI00HBIX
¢uryp. Ilosnp30BaThCst CBOMICTBaMU MOAOOMS TPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIATH UIMHBI U
HAXOJUTb YIJIbl Y MOAOOHBIX Guryp. IlpuMensars cBoiicTBa mogo0us B MPaKTUYECKUX 3a/1a4ax.
YMeTb NpUBOAUTE MPUMEPHI TOJOOHBIX (DUTYP B OKPY’KAIOIIEM MUpE.

5. [Tonb3oBaTbcst TEOpEMaMu O MIPOU3BEIECHUN OTPE3KOB XOP/, O MPOU3BEACHUU OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeIbHOM.

6. [lonb3oBaTbcst BEKTOPaMH, MOHUMATh UX T€OMETPUUECKHUH U (PU3HMUECKUN CMBICT,
IMPUMCHATH UX B PCHICHUN T'COMETPUICCKUX U (1)I/I3I/I‘~I€CKI/IX 3a1ay. HpI/IMeHﬂTI) CKaJIApHOC
MIPOM3BEICHNE BEKTOPOB AJIsI HAXO0XACHUS UIMH U YTJIOB.

7. Ilonb30BatbCs MCTOIOM KOOpAMWHAT Ha INIOCKOCTHU, IPUMCEHATH €0 B pCIICHUN
FEOMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

8. BnaneTs NOHATUAMU NPaBUIBHOTO MHOTOYTOJIbHUKA, JUIMHBI OKPYKHOCTH, JUIMHBI [T
OKPYKHOCTHU M paJMaHHON MEpHI yIila, yMETh BBIUUCIIATH IO/ Kpyra U ero yactei. [IpumensTsb
HOJIy4EHHbIE YMEHUS B IPAKTHUECKUX 3ajayax.

9. HaxoauTh ocH (WK LIGHTPBI) CAMMETPHH (DUTYD, TIPUMEHSTH JBMKEHUS IJIOCKOCTH B
IPOCTEHIINX CIydasX.

10. IIprMeHsATh Oy4YEHHbIE 3HaHUS HA MPAKTUKE — CTPOUTh MAaTEMaTUYECKUE MOJIEIH JUIsI
3ajjay peasIbHOM KHU3HHU U IMPOBOJUTH COOTBETCTBYIOIME BBIYUCICHUS C IPUMEHEHHEM 0100 U
TPUTOHOMETPUUECKUX QYHKIMH (IOJIB3YACh, TJ€ HEOOXOAUMO, KATbKYISITOPOM).



TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA(I1IO 'OJAM OBYYEHMUSI)
7 knacc (He MeHee 68 )

Ha3zBanmue pa3zjiena
(Tembl) Kypca
(qucio

4acoB)

IIpocreiimme
reOMETPHYECKH €
(¢urypsi u ux
CBOIICTBA.
HN3mepenue
reOMeTPHYECKH X
BejinumH (14 4)

OcHoBHOE OcHoBHbBIE BUIbI DJIEeKTPOHHbIE
coJiep:KaHue AeSiITeJIbHOCTH (undposbie
o0yuarommxcst o0pa3oBaTe/bHbI
e pecypchbl)

IIpocreiine reoMeTpuYECKHe
OO0BEKTBI: TOUKH, IPSIMBIE,
JIy4YH U YIJIbl, MHOTOYT'OJIbHUK,
nomaHas. CMexHbIe U
BepTUKaJbHBIE yriibl. PaboTa ¢
IIPOCTEHIIMMHU YEPTEKAMH.
N3MepeHne JIMHERHBIX U
YIJIOBBIX BEJINYMH,

BBIYUCJICHUC OTPE3KOB U YTJIOB.

[Tepumetp u mnomaab Guryp,
COCTaBJICHHBIX U3

DopMyJIUPOBATH OCHOBHBIE TOHATHS U
omnpezeneHus. Paco3naBarh u3y4eHHbIE
reOMEeTPUUECKUE (PUTYPBI, ONIPEIEIATh UX
B3aMMHOE PACIOJIOKEHUE, BBITIOIHSITh
4epTEXK 10 YCIOBUIO 3a1aun. [[poBOAUTS
MPOCTEHIINE MOCTPOCHUS C TIOMOIIIBIO
HUPKYJIS U TuHelkd. 3MepsTs nuHeiiHble
" YTJIOBBIC BCJIMYUHDBI TCOMCTPHUICCKUX U
MPAKTHYECKUX 00BEKTOB. ONpenesaTh «Ha
IJ1a3» pa3Mepbl peasibHbIX O0BEKTOB,
MPOBOAUTH IPyOYIO OLIEHKY UX Pa3MEpOB.

MPSIMOYTOJIBHUKOB Pemiate 3a1aun Ha BBIYKMCIICHUE JTHH

OTPE3KOB U BEJIMYWH YIIIoB. Pemars
3a/1a4¥ Ha B3aMHOE PACIIOJI0KEHHE
reoMmerpuueckux ¢uryp. [IpoBoautsb
Kﬂaccn(bm(aumo YIJIOB, BBIYUCIIATH
JMHEWHbIE U YTIIOBbIC BEJIMYUHBI,
IMPOBOAUTDH HGO6XOI{I/IMI)I€ JOKa3aTCJIbHbIC
paccyXIeHHUs.
3HAKOMUTBHCS C UCTOPUEN pa3BUTUS
r€OMETpPUU

HazBanue OcHoBHOE OcHOBHBIE BU/IbI JuekTpoHHbIE (LU pOBBIE

pa3jiena cojiepKaHue NAeATeJIbHOCTH 00yJalomuxcss  00pa3oBaTeIbHbI

(TembI) e pecypchl)

Kypca

(qucao

4acoB)



Tpeyroasnuku (22

)

IHapanneabHbie
npsiMbie, CcyMMa
YIJIOB TPEYroJIbHUKA
(14 9)

[TonsTHE O paBHBIX
TPEYrOJIbHUKAX U NEPBUYHbIE
MIPEACTABICHUS O
PaBHBIX(KOHTPYIHTHBIX )
¢urypax. Tpu npuzHaka
paBeHCTBa

TPEYTrOJIbHUKOB.

[Ipu3Haku paBeHCTBa
MPSIMOYTOJIbHBIX
TpeyrojabHUKOB. CBOKWCTBO
MeJIMaHbI IPSIMOYTOJILHOTO
TPEYrOJIbHUKA.
PaBHOOenpeHHbBIE U
PaBHOCTOPOHHUE
TpeyroiabHukH. [Ipu3zHaku u
CBOICTBa paBHOOGIPEHHOTO
TPEYrOJIbHUKA.

[IpoTuB GOJBIIEH CTOPOHBI
TPEYTOJIbHUKA JICKHUT OOJIBIINNA
yrout. [Tpocreiimue
HEPAaBEHCTBA B FTEOMETPUH.
HepaBeHncTBO TpeyronbHUKA.
HepaBeHcTBO JIOMaHOM.
[IpsAMOyYTONBHBIN TPEYTOIBHUK
cyriom B 30°. [lepBsie
MOHSATHUSA O JI0Ka3aTeIbCTBAX B
reOMETpUU

[TapannensHble IpsAMBIE, UX
CBOMCTBA, [I4THIN MmocTyNaT
Esxnmuna.Hakpecr nexarue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI
(oOpa3oBaHHbIE TIPH
IIEPECEUCHUU TTapaJIETbHbIX
MPSIMBIX CEKYIIEH).
[Ipu3Hak napamienbHOCTH
MPSIMBIX Y€PE3 PAaBEHCTBO
pacCcTOSIHUM OT TOYEK OJHOMN
MIPSIMOM 10 BTOPOU MPSIMOM.

CymMma yriioB TpeyrosbHUKa U

MHOTOYT'OJIbHUKA.

BHeriHue yrisl TpeyrojibHUKa

PacnosHaBaThb napsl paBHbIX
TPEYroJbHUKOB Ha TOTOBBIX YepTekax (C
YKa3aHHUEM IIPU3HAKOB).

BbiBoaMTH CciieCcTBUS (PaBEHCTB
COOTBETCTBYIOIIMX 3JIEMEHTOB) U3
PABEHCTB TPEYTOJIbHUKOB.
®opMyJIMPOBATH OIIPEIEICHHUS:
OCTPOYTOJIHOT'O, TYIIOYT'OJIBHOTO,
IPSMOYTOJIBHOTO, PAaBHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB;
OUCCEKTPUCHI, BBICOTHI, MEIUAHBI
TPEYroJIbHUKA; CEPEAUHHOTO
NEPIEHIUKYJIIpa OTPE3KA; IEPUMETPA
TPEYroJIbHUKA.

DopMyIHPOBATH CBOMCTBA U IPU3HAKU
paBHOOEAPEHHOTO TPEYTOJIBLHUKA.
CTpouTh UepTexH, pelaTh 3a/1a4M C
MIOMOILBbIO HAXOXKIEHUS PABHBIX
TPEYrOJIbHUKOB.

IIpuMeHATH NpU3HAKU PAaBEHCTBA
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB B
3a/jayax.

Hcnoab3oBath 11udpoBbIe pecypehl 1Js
HCCJIeIOBAHMS CBOMCTB U3y4aeMbIX
¢uryp.

3HAKOMUTBCS ¢ HCTOPHEN Pa3BUTHS
reoMeTpun

DopMyIMpoOBaTh MOHATHE
MapajuIeIbHBIX IPSIMbIX, HAXOAUTh
IIpaKTH4ecKkue npumepsl. M3ydars
CBOICTBa YIJI0B, 00pa30BaHHBIX IIPH
NIEPECEUEHUH NTAPAIIIIENIBHBIX MTPSIMBIX
CEKYIILEH.

IIpoBoauTh 10Ka3aTENHLCTBA
NapajuIeIbHOCTU JBYX HPSIMBIX C
MOMOIIBIO YTITIOB, 00pa30BaHHBIX MPH
MEPECEYCHUH ITUX MPSAMBIX TpETheil
IIPSAMOM.

Bourumncasite cymMmy yriioB
TPEYroJIbHUKA U MHOTI'O- YTOJIbHUKA.
Haxoauth uncioBbie 1 OyKBEHHBIE
3HAYEHUS YIJIOB B TEOMETPUYECKUX
3a/1ayax C UCIOJIb30BAHUEM TEOPEM O
CyMME YTJIOB TPEYTOJIbHUKA U
MHOTOYT'OJIbHUKA.

3HAKOMHTBCS € HCTOPHEH Pa3BUTH
reOMETPHUH



OKpyxHOCTHH OKpyXHOCTb, XOpJIbI U

Kpyr. JIMaMeTpBl, UX CBOMCTBA.

I'eomerpuueckn  KacartenbHas

enocrpoenusi (14  okpyxHocTH. OKPYKHOCTb,

4) BIIMCAHHAS B YTOJL
IToustue o I'MT,

IIPUMEHEHHUEB 3a7a4ax.
buccekrpuca u
CEepEMHHBIN
MEePIEHIUKYIISIP KaK
reOMETPUYECKHUE MECTA
ToueK. OKpY>KHOCTb,
ONMCaHHAasl OKOJIO
TpeyrojibHuKa. Brincannas
B

TPEYTrOJIbHUK OKPY>KHOCTb.
[Ipocreiimue 3anaum Ha
IIOCTPOEHUE

IloBTOpEHue, [ToBTOpeHME M 0600IIEHNE
00001IeHNe 3HAHMIT  OCHOBHBIX MOHITHH U METOIOB
(4 49) Kypca 7 Kiacca

8 kiacc (He MeHee 68 )

DopMyJIMPOBATh OIpee/IeHUs: OKPYKHOCTH,
XOP/Ibl, TUAMETpa U KacaTeIbHOU K OKPYKHOCTH.
HM3y4aTh UX CBOMCTBA, MPU3HAKHU, CTPOUTH
yeprexu. UceaenoBarb, B TOM Yucie
HCIO0Jb3Yysl HU(POBbIE pecypebl: OKPYKHOCTb,
BIMCAHHYIO B yTOJI; LIGHTP OKPY>KHOCTH,
BIIMCAHHOW B YTOJI; PABEHCTBO OTPE3KOB
KacaTeJIbHbIX.

Hcnoan3zoBath metox IMT s
JI0Ka3aTelIbCTBATEOPEM O MePeceyeHUn
OHMCCEKTPUC YIJIOB TPEYTOJIbHUKA U CePEeIMHHBIX
MEePIEHIUKYIISIPOB K CTOPOHAM TPEYTOJIbHHUKA C
nomomisio I'MT. OBjaageBaTh NOHATHAMU
BIIMCAHHOW M ONKMCAaHHOMOKPYXKHOCTEH
TPEYroJIbHUKA, HAXOAUTh LEHTPBIITUX
OKPYKHOCTEH.

PemiaTh OCHOBHBIE 32/1a4H HA MOCTPOEHME!
yriia, paBHOTO IaHHOMY; CEPEIMHHOTO
NEepHEeHANKYJIApa JAHHOTO OTPE3Ka; MPSAMOH,
MPOXO/ISIIEH Yepe3JaHHYI0 TOUKY U
NEepPHEHANKYJISIPHON JaHHOM MPSIMON;
OMCCEKTPHUCHI IAaHHOTO YTIJIa; TPEYTrOJIbHUKOBIIO
pa3IMYHBIM 3JIEMEHTaM.

3HAKOMHUTBCS ¢ UCTOPUEI Pa3BUTHS T€OMETPUH

Pemate 3amaun Ha NOBTOpEHUE,
WUTFOCTPUPYIOLIUE CBS3U MEXY
pa3IMYHBIMU YaCTSMH Kypca

HasBan ue OcHoBHOE OcHoBHBIC BHBI JIeKTPOHHbBIE (HH(POBHIE
paszeiia (TeMbl)  coJepKaHue AesATeIbHOCTH o0pa3oBaTe/IbHBI € pecypchl)
Kypca o0yuyarmuxcst

(umcJ10 YacoR)



YeTbIPpEXYIoJIbH
uku (12 4)

[Tapannenorpamm, ero nMpu3Haku
ncBoiicTBa. YacTHbIe ciaydyan
napauieIorpaMMoB (IIPSIMOYTOJIbHUK,

pomO, KBaapar), X MpU3HAKU U
cBorcTBa. Tpanenus.
PaBHOOOKas 1 IpAMOYTOIbHAS
Tpareuuu.

VY iBoeHne MequaHebl.
enTpansHasicuMMeTpus

Teopema ®Dajeca n
TeopeMa 0
NMPONOPUNOHAJIb HBIX
oTpe3Kax, noao0HbIe
TpeyroabHuku (15 u)

Teopema Darneca u
TeopeMa o
MIPONOPLUUOHAIBHBIX
OTpE3KaXx.

Cpennsisi TuHUs
TpeyrojapHuka. Tpamenus,
e€ cpeHsAs JTUHHUS.
[IponopunonanbHbIE
OTPE3KH, TOCTPOECHHE
4eTBEPTOro
MIPOTIOPIIMOHATBHOTO
OTpe3Ka.

CaoiicTBa 11eHTpa Macc B
TPEYTOJIbHUKE.

[Tono6HbIE TPEYTONBHUKH.

Tpu npuznaka nogoous
TPEYrOJIbHUKOB.
IIpakTueckoe
IIPUMEHEHHE

N300paxaTh 1 HAXOIUTH HA
YepTeKax YETHIPEXYTOIbHUKH
pa3HbIX BUJOB U UX JJIIEMEHTHI.
@opMyIMpPOBATH ONIPENCICHHUS
napajuiesIorpaMma, IpsiMoyroJbHHKa,
pomOa, KBajpara, Tparneium,
paBHOOOKOI! Tpanenuu,
IIPSAMOYTOJIBHOW TpaleLuu.
Jloka3pIBaTh U UCIIOJIB30BATH IIPU
pelIeHnN 3a1a4 IPU3HAKU U
CBOICTBA: MapajlIeIorpaMMa,
npsMOYTOJIbHUKA, poM0a, KBajpara,
Tparenuy, paBHOOOKOH Tpanenuu,
IIPSIMOYTOJIBHOW TpaleLuu.
ITpuMeHATh METON yIBOCHUS
MeAHaHbl TPEYroJIbHUKA.
Hcnonb30Bathk U(POBBIE PECYpPChI
JUIS1 UCCIIEIOBAHUsI CBOWCTB
U3y4aeMbIxX puryp.

3HAKOMUTbHCS C UCTOPUEN pa3BUTUSA
reOMETpUn

IIpoBoAUTH MOCTPOCHHUS C IIOMOILBIO
LUPKYJIS ¥ IMHEWKH C MCIIOJIb30BAHNE
Teopemsbl Dajieca U TEOPEMBI O
IIPONIOPIUOHAIBHBIX OTPE3KaX, CTPOUThH
4eTBEPTHI IPONOPLHUOHAILHBINA OTPE30K.
IIpoBoauThL NOKA3aTENBCTBO TOTO, YTO
Me€JIMaHbl TPEYTOJIbHUKA MEPECEKAOTCA B
OJIHOM TOYKE, U HAXOAUTH CBS3b C
LIEHTPOM MaccC, HAXOAUTh OTHOLIEHUE, B
KOTOPOM MEJMaHBbI JEIIATCA TOYKON UX
IIEPECECYCHMUS.

HaxoanTb nogo6HbIe TPEYTrOJbHUKY Ha
TOTOBBIX YepTEeXkKaxX C yKa3aHUEM
COOTBETCTBYIOLIUX IPU3HAKOB MOJ00MS.
Pemathb 3a5aum Ha 10100HbIE
TPEYTOJIbHUKHU C TOMOILBIO
CaMOCTOATENILHOIO ITOCTPOEHHUSI YEPTEKEN
1 HaXO0KJIeHUs TOJIOOHBIX TPEYTOJIbHUKOB.



IIpoBoaANTH A0KA3aTENBCTBA C UCIIOJIB30BAHUEMITPH3HAKOB TIOJ00MSI.
Jloka3pIBaTh TPU MPU3HAKA T0100US TPEYTOJIHHUKOB.
IIpuMeHATH MOTyYEHHBIE 3HAHUS IPU PEIICHUH T€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.
3HAKOMUTBCSA C HCTOPHUEN PAa3BUTHUSI TECOMETPUU

IInomans.
Haxo:xnenune
IJIoaae
TPeyroJibHNUKOB H
MHOI'0YT0JIbHBIX
uryp.

IInomaay mopo0HLIX

¢uryp (14 4)

[TonsTHe 06 061ICH TEeOpHHN
IUIOILIA I,

DopmyJIbl 1S TUIOIIAINA
TPEYroJIbHUKA,
napajuiesaorpaMmma.

OtHomeHHE IIOMAIeH
TPEYTOJIHHUKOB C OOIIUM
OCHOBAHHEM HJIM 00IICH
BBICOTOM. Brruncienue
IJIoLIa/IeN CIOXKHBIX QUryp
yepe3 pa30ueHne Ha YacTH U
JIOCTPOCHHUE.

[Tnomanu duryp Ha KieT4aroi
Oymare.

[Tnomaau nogo6HbIX uryp.
Brruncnenue miomangeit. 3agauun
C MIPAKTUYECKUM COACPIKAHUEM.
Pemenne 3ama4d ¢ TOMOIIBIO
METO/JIa BCIIOMOTaTeJIbHOM
IUIOIA TN

OsiageBaTh NePBUYHBIMH
npejacTaBjJeHUsAMHU 00 o01eit Teopuu
miomasay (Mepsl), GOpMyTHPOBATH
CBOICTBA IIOLIA/IU, BBISICHATD UX
HATJISTHBIA CMBICTT.

BbIBoANTH (OPMYITHI IIIOMIAN
napajuiesiorpaMma, TpeyrojabHUKa,
Tpanenuu u3 GopMyJIbl TUIOIIAIN
MPsIMOYTOJIbHUKA (KBapaTa).
BbIBoAUTH (OPMYITHI IIIOMIAIN
BBIIYKJIOTO YETHIPEXYrOIbHUKA YEPe3
JTUArOHAIN U YTOJ MKy HUMHU.
Haxoautsb mmomanu ¢uryp,
M300paKEHHBIX Ha KIIETYaTOM Gymare,
HCMO0JIb30BATh pa30UeHNUE HA YaCTH U
JIOCTPOCHUE.

Pa30upaTh npuMepsbl UCTIOIB30BAHUS
BCIIOMOTATENbHON TUIOIAAN JJIs
pEILIeHHs TEOMETPUIECKUX 3a/1aY.
HaxoauTtp muomaan mogo0HbIX

¢uryp. BerumcasTe maomaan pa3inuyHbX MHOTOYTOJIbHBIX QUTYP.
PemaTe 3a5a4M Ha IUIOIAAb C IPAKTUYECKUM COJEpKAHUEM



Teopema
IMudaropan
Hayaja

TPUTOHOMETPUH
(10 v)

Teopema ITudaropa, e€ 10Ka3aTeNLCTBO
u npumenenue. O6paTHas Teopema
[Tudaropa.

OrnpezenieHne TPUrOHOMETPUUECKUX
(GbyHKIUI oCcTpOro yria,
TPUTOHOMETPUUECKNE COOTHOLIEHUS B
MIPSIMOYTOJIBHOM TPEYTOJIbHHKE.
OCHOBHOE TPUTOHOMETPUYECKOE
TO1ecTBO. COOTHOIICHUS MEXKIY
CTOPOHAaMU B IIPSIMOYTOJIBHBIX
TPEyTroJbHUKAX cyryiaMu B 45° u 45°;
30° u 60°

Pa3IMYHBIX OCTPBIX YIJIOB.
IIpuMeHSATH M0JIy4eHHbIE 3HAHUS U YMEHUSI [IPU PELIEHUU MTPAKTUYECKUX 3a/1a4.
3HAKOMHTBCS € HCTOPHEH Pa3BUTHS T€OMETPUU

83

Jloka3pIBaTh TEOPEMY
[Tudaropa,

HCIO0JIb30BaTh

e€ B IIPaKTHYECKUX
BbIUKCIICHUSIX. DOPMYJIMPOBATH
OTIpe/ieIeHuUs
TPUTOHOMETPUUECKUX (YHKIIHI
OCTPOTO yria, MpoBepsATh HX
KOPPEKTHOCTb.

BbIBOANTH TPUTOHOMETPUYECKHE
COOTHOILIEHUS BIIPSIMOYTOJIBHOM
TPEYroJbHUKE.

HccnenoBath COOTHOIICHHUS
MEXy CTOPOHAMH B
MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX
¢ yrinamu B 45° u 45°; 30°

u 60°.

Hcnoan3oBath HopMyIsl
MIPUBEICHUS U OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO
JUTSL HAXOKJICHHS] COOTHOIICHU
MEXy TPUTOHOMETPUIECKIMU
byHKISIMEI



Yrasl B
OKPY/KHOCTH.
Bnucannble n
ONMHUCAHHbIE
YeTbIPeXyroJbH
HKH.

KacareabHble K
OKPY/KHOCTH.
Kacanue
okpy:xHocrei (13 u)

IHoBTOpEHME,
00001IeHNe 3HAHMIT
(4 9)

Bnucannbie u
LEHTPAJIbHBIE YTJIIbl, YTOJI
ME¥K]ly KacaTeIbHOU U
XOPAOU. YTJIbl MEXKIY
XOpJaMU U CEKYIIHMHU.
Bnucannsle u onucaHHbIe
YETHIPEXYTONBHUKH, UX
IIPU3HAKU U CBOMCTBA.
[IpumeHneHnue 3TUX CBOMCTB
MIPU PEILICHUN
reOMETPUYECKUX 3a/1a4.
B3anmnoe pacnosioxkenne
JIBYX OKPY>KHOCTEH.
Kacanue okpyxHocTen

[ToBTOpEHKME OCHOBHBIX
MTOHSATUI U METOJIOB KyPCOB
7 u 8 Kj1accoB, 0000IIIeHIE
3HAHUU

9 kjacc (He meHee 68 1)

@opMyIHMPOBATH OCHOBHBIEC ONPEACTICHHUS,
CBSI3aHHBIE C YIJIaMH B KpyTe (BITUCAHHBIN
yroJi, UEHTPaIbHBINA yroi).

HaxoauTh BIMCaHHBIC YTIIbI, OITMPAIOIIHECS
Ha OJIHY IYTY, BBIYMCJIATD YTJIbI C IIOMOIIBIO
TEOPEMBI O BIIMCAHHBIX YTJIaX, TEOPEMBI O
BITMCAaHHOM YETHIPEXYTOJILHUKE, TEOPEMBI O
neHTpaisHoM yriie. McciaenoBars, B ToM
YHCIIe C IOMOIIBIO IIU(POBBIX PECYPCOB,
BITMCAHHBIC U OMUCAHHBIC
YeTHIPEXYTOILHUKH, BHIBOAMTH UX CBOICTBA
Y TIPU3HAKY.

Hcnoab30BaTh 3TH CBOWCTBA U TPU3HAKH
IPY PEIICHNUH 3a/1a4

Pemate 3a1a4M Ha IOBTOpEHUE,
UJUTFOCTPUPYIOLIUE CBA3U MEXKIY
Pa3IMYHBIMM YaCTAMU Kypca

Ha3zpanue OcHoBHOE OcHOBHBIE BH/IBI JIEATEJIbHOCTH DJIeKTPOHHbIE
pa3nena co/iep:KaHue o0yuaromuxcst (undpoBbie
(TeMbI) o0pa3oBaTe/ibHBI €
Kypca pecypcsbl)

(qucio

4acoB)

Tpuronometp wusi. OrnipeziesieHre TPUTOHOMETPUIECKUX ®opMyJIMPOBATH

Teopembl ¢ynkuuit yrinos ot 0° 1o 180°. Kocunyc  ompenesneHust

KOCHHYCOB M Y CUHYC MPSAMOTO U TYIOTO yIJia. TPUTOHOMETPUYCCKHUX (YHKITHIA
CHHYCOB. Teopema kocuHycoB. (O600IEHHAs) TYIBIX U IPSIMBIX YTJIOB.
Pemenne TEOopeMa CHHYCOB (C painycoM BoIBoMTH TEOPEMY KOCHHYCOB

TPEYrojbHUKO B
(16 v)

OTHMCAHHOMN OKPY>KHOCTH).

Haxomz[eHHe JJIMH CTOPOH U BECJIIMYUH
YIJIOB TPEYroJIbHUKOB. Dopmyiia
IJIOIIAAU TPEYrOJIbHUKA YEPE3 BE
CTOPOHBI U YroJl Mexxay HUmMu. Popmyia
TUTOIIA/IN YETBIPEXYTOJIIBHUKA YEPE3 €T0
JUaroHajay U yroji MeX1y HUMHU
[IpakTHueckoe npuMEHEHHE TOKa3aHHbIX
TEOpEM

U TEOPEMY CHUHYCOB (C pasinycoM
ONMCAHHOMN OKPYKHOCTH).
Pemath TpeyroibHUKH.
Pemars npakTuueckue 3agauu,
CBOJIAILMECS K HAX0XKICHUIO
Pa3IMYHBIX JIEMEHTOB
TPEYroJbHUKA



IIpeoOpa3oBa Hue
noaoous.
MeTtpuyeckue
COOTHOIIIEHUS B
okpyxHocTH (10 4)

BexTopbi(12

Ornpenenenne BEKTOPOB,

q) CJI0’KEHUE U PAa3HOCTh
BEKTOPOB, YMHOXKEHUE
BEKTOpA Ha YMCJIO.
dOuznveckui u
F€OMETPUYECKUN CMBICIT
BEKTOPOB. Pa3noxxenue
BEKTOpa IO JIByM
HEKOJUTMHEAPHBIM BEKTOPaM.
Koopaunartsl BekTopa.
CkansipHO€ MpoU3BEICHNE
BEKTOPOB, €r0 NIPUMEHEHNUE
JUTSL HAXOXKICHUS JUIUH U
YTJIOB.

Pemrenue 3agad ¢ ToMoOIILIO
BEKTOpOB. [Ipumenenue
BEKTOPOB IS PEIICHUS 3a7a4

[TonsiTue o mpeoOpazoBaHUU
noo0usi. COOTBETCTBEHHBIE
AJIEMEHTBI MTOA0OHBIX (PUTYD.
Teopema 0 IpOU3BEIEHUU OTPE3KOB
XO0p7, TeopeMa O MPOU3BEICHUN
OTPE3KOB CEKYIIHNX, TEOPEMa O
KBaJipaTe KacaTenbHOU. [I[pumenenue
B PCIICHUU T€OMETPUICCKHUX 3319

BEKTOpaM.

OcBanBaThb NOHATHE
peoOpa3oBaHUsI MOAOOHS.
HccnenoBarh oTHOIICHKE
JUHEHHBIX AJIEMEHTOB QUTYD MIPU
npeoOpa3oBaHMUH IO I00MS.
Haxoauth npumMeps! ogo0us B
OKpY>Karolleu 1eMCTBUTEIILHOCTH.
BoiBoauTHL MeTpUUYECKUE
COOTHOILIEHUS MKy OTpe3KaMu
XOpJ, CEKYIIUX M KacaTeIbHBIX C
UCIIOJIb30BaHUEM BIIMCAHHBIX YTJIOB
¥ TIOJJOOHBIX TPEYTOJILHUKOB.
Pemath reomeTpudeckue 3a1a4u U
3a71a4M U3 pEATbHOM JKU3HHU C
UCIIOJIb30BaHUEM TOJOOHBIX
TPEYTOJTHHUKOB.

Hcnoab30BaTh BEKTOPHI KaK HAIIPABICHHBIC
OTPE3KH, HCCJIEI0BATH NT€OMETPUUECKUI
(mepemertenne) U GU3NISCKUN (CHIA) CMBICITBI
BEKTOPOB. 3HATH ONpe/ieJIeHUsI CYMMBI H Pa3HOCTH
BEKTOPOB, YMHOKEHHsSI BEKTOpa Ha YKCIIO,
HCCIe10BATH TEOMETPHUSCKUH U (PU3NIECKUIA
CMBICJIBI 3THX OTlepaLuil.

PemaTth reoMeTpruecKie 3a1a9u C
UCIIOJIb30BaHUEM BEKTOPOB.

Pack/iaabIBaTh BEKTOP 110 IBYM HEKOJIJIMHEAPHBIM

Hcnoab3oBaTh CKaJIIpHOC MPOU3BCACHUC
BCKTOPOB, BLIBOAUTDH €TI0 OCHOBHBLIC CBOICTBA.

Boruucaarnb CYMMY, Pa3HOCTb U CKAJIAIPHOC

KMHCMAaTHUKHN U MCXaHUKH

MMPOU3BCACHUC BEKTOPOB B KOOPpAHWHATAX.
HpI/IMeHﬂTb CKaJIIPHOC MPOU3BCACHUC I
HaxXOXJCHUA JJIMH U YI'JIOB



JlekapToOBBI JlexapToBbI KOOPANHATHI TOUEK Ha

KOOPAMHATHI HA  IIJIOCKOCTH.

miockocT (9 4)  YpaBHeHuUe NpsmMoil. YTIIOBOU
Kod(pUIMEHT, TAaHTEHC yTJIa
HAaKJIOHA, TapaJuIeJIbHbIE U
MIEPIEeHIUKYIISPHBIC MTPSIMBIE.
YpaBHEHHE OKPYKHOCTH.
HaxoxaeHue koopuHaT Touek
[IepECEYCHUS OKPYKHOCTHU U IIPSIMOM.
MeToa KOOpAMHAT IPU PELICHUU
reOMETPUUYECKUX 3ajau.
Hcnonp3oBaHue MeTo1a KOOPAUHAT B
IIPaKTUYECKUX 3a7auyax

IIpaBuiabHbIe
MHOTOYT'0JIbH HKH.
JlIMHA OKPYKHOCTH
U IUI0IIAAb Kpyra.
Beruucienue
nJomaaei

(8 1)

[IpaBunIBHBIE MHOTOYTOJIBHUKH,
BBIUYMCJICHHUE UX DJICMCHTOB.
UYwuciio iy U IyIMHA OKPY>KHOCTH.
JnuHa nyru OKpyKHOCTH.
Pannannasa mepa yria.

[1nomane Kpyra u €ro 3J1€MEHTOB
(cexTopa U cerMeHTa).
Brruncnenue mnomazaeit gpuryp,
BKJTFOYAIOITUX JIEMEHTHI Kpyra

OcBanBaTh MOHATHE MIPIMOYTOJILHON
CUCTEMbI KOOPAMHAT, IEKapTOBBIX
KOOPJAMHAT TOYKHU.

BopIBoaUTH ypaBHEHME NPSIMOK U
OKPYKHOCTHU. BbI1€1SITh ITOJTHBIN
KBaJIpat JUIsl HAXOXKICHUS LIEHTpa U
pamuyca OKpy»KHOCTH IO €€
YpaBHEHHUIO.

Pemathb 3a1aun Ha HAXOX/ICHUE
TOYEKIIEPECCUCHUS TIPSIMBIX U
OKPY’KHOCTEH € IMOMOIIBI0 METO/1a
KOOpP/IMHAT.

Hcnosb30BaTh CBOMCTBA YIII0BOrO
KO3 PHUIHMEHTA MPSIMOI MPH PEIICHUH
3a/1a4, JUIsl ONpeeICHUs
PaCIIOJIOKEHUS MTPSMOM.

IIpumeHSITH KOOPAWHATHI IIPH
pelIeHUN TEOMETPUIECKUX U
MPAKTUYECKUX 3a7ad, AJIsl HOCTPOCHUs
MaTEMaTUYECKUX MOJICIICH peabHbIX
3a/1a4 («METOJ] KOOPUHATY).
IHonb30BaTBHCA U1 TOCTPOEHUS U
UCCIIeIOBaHUM HU(DPOBBIMU
pecypcami.

3HAKOMHUTBCS C UCTOPUEU PA3BUTUS
reOMETpUU

®opMyJIMpOBaTh ONPEIEIICHNE
IIPABUJIBHBIX MHOTOYTI'OJIbHUKOB,
HAXO/UTh UX DJIEMEHTBHI.
ITosb30BaTBHCSI TOHATHEM JUIMHBI
OKPYKHOCTH, BBEIEHHBIM C TOMOIIBIO
MIPaBUJIBHBIX MHOTOYT'OJIbHUKOB,
onpeneJsAThb YUCIIO U, IIUHY AYTH U
paZiMaHHyIO Mepy yIJia.

IIpoBoauThs MEepexon OT paaaHHON
MepBbI yIJia K rpayCHON U HA000pOT.
OnpepensaTs monans Kpyra.
BoiBoauTs (hopmyJinl (B rpagycHoi
U paJuaHHON Mepe) AJIsl AJIUH AYT,
IIOLIA/IEN CEKTOPOB M CETMEHTOB.
BoruncasTs miomanu ¢uryp,
BKJIIOUAIOILIUX JIEMEHTHI OKPYKHOCTH
(kpyra).

Haxoauth muromany B 3a1auax
peanbHOU KU3HU



IloBTOpPEHME
o0o00IIEeHNE,
CHCTEMATH3
auus 3HAHUI?2
(7 9)

[ToBTOpEHNE OCHOBHBIX MOHATUI
HMMETOJIOB KypCcOB 7—9 KJ1accos,
000011IeHNE U CHCTEMaTH3alus
3HaHUM.

[Ipocreiilne reoMeTpuYeCKue
(burypsl 1 UX CBOICTBA.
N3mepenne reomeTpudecKkux
BeJIMYUH. TpeyroapHUKH.
[TapannensHbie 1
MEePIEHUKYISIPHBIE TTPSIMBIE.
OKpy’>KHOCTb U KpYT.
['eomeTpuyeckue nocTpoeHus.
VYTIIIBl B OKPY’KHOCTH.
Bnucanneie u onucaHHble
OKPY’>KHOCTH MHOTI'OYTOJIbHUKOB.
[IpsiMast 1 OKPY>KHOCTb.
YeThIpEXYrOdbHUKH.
BrnucanHble 1 onvcaHHble
YEThIPEXYTOJIbHUKHU.

Teopema [Iudaropa n Hayana
TpUroHOMeTpuu. Pemenue
OOIINX TPEYTrOJILHUKOB.
[IpaBusIbHBIE MHOTOYTOJIBHUKH.
[IpeobpazoBaHUs MIIOCKOCTH.
JBmwxkenus. [Tomooue.
Cummertpust.

IInomans. Beraucinenue
omaaei. Ilnomanm nogoOHbIX
dburyp.

JlexapToBbl KOOPAMHATHI Ha
IJIOCKOCTH

BekTops!l Ha I0CKOCTH

OnepupoBaTh NOHATUSIMM: (DUTYpA, TOUKA,
IpsiMasi, yrojl, MHOIOyroJjbHUK,
paBHOOEIPEHHBIN U PABHOCTOPOHHUMA
TPEYrOJbHUKH, IPSIMOYTOJIbHBIN
TPEYroJbHUK, MEHaHa, OUCCEKTpUCa U
BBICOTA TPEYTOJbHUKA, [TapaIeIOrpaMM,
POMO, IPSIMOYTOJIBHUK, KBAaJPaT, TPATICIHS;
OKPY’KHOCTb, KacaTellbHasi; paBEHCTBO U
noobue Gpuryp, TpeyroJbHUKOB;
HapajieNbHOCTh U

MEPIEHIUKYJIAPHOCTD MIPSIMBIX, YTOJI MEXAY
IPSAMBIMU, CHMMETPUSI OTHOCUTEIILHO TOUKH
U IPSIMOM; JJIMHA, PACCTOSIHUE, BEIMYMHA
yriia, IIowab, IepUMETP.

Hcnouab3oBarh (popmylibl: nepumeTpa u
IUIOILAAX MHOTOYTOJIbHUKOB, JJIMHBI
OKPYKHOCTH M IUIOLIAM Kpyra, 00bEMa
IPSAMOYTOJIBHOT'O HapajulesIenuIe1a.
OnepupoBaTb NOHATHAMM: NIPSIMOYTOJIbHAS
CUCTEMA KOOPJUHAT, BEKTOP; UCI0JIb30BATh
9TH MOHATUS /TS IPE/ICTABIICHUS TaHHBIX U
pelleHus 3a/1a4, B TOM YUCIIE U3 IPYrux
yueOHbIX npeameroB. Pemarts 3a1auu Ha
HOBTOPEHHE OCHOBHBIX MOHITHH,
WITIOCTPALMIO CBA3EH MEXY pa3IuYHbIMU
4acTsIMHU Kypca.

Bbi6upaTs MeToOA U1 peLleHNs 3a]auu.
Pemathb 3a5a4uu U3 OBCEHEBHON KU3HU



ITPUMEPHAS PABOYASA ITPOI'PAMMA

YYEBHOI'O KYPCA «BEPOSTHOCTDb U CTATUCTHUKA». 7-9 KJIACCBI

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

B coBpeMeHHOM IIU(YPOBOM MUPE BEPOSATHOCTh M CTATHCTHKA IPHOOPETAIOT BCE GOIIBIIYIO
3HAYUMOCTh, KaK C TOUKU 3pEHUS MPAKTUYECKUX MPUIOKEHUN, TaK U UX POJIM B 00pa30BaHuUH,
HEO0X0IMMOM Ka)JI0MY 4elloBeKy. Bo3pacraer uncio npodeccui, mpu OBIaJeHUNKOTOPBIMU
TpeOyeTrcs xopoiasi 6a3oBasi MOArOTOBKA B 00JIACTH BEPOSTHOCTU U CTATUCTUKHU, TaKasi OJrOTOBKA
Ba)KHA JIJIS IPOJIOJHKEHUST 00pa30BaHMs U /7Sl YCTIEITHON MpodecCHoHaNbHOMKaphephI.

Kaxx11p1i1 4enoBek MOCTOSIHHO NPUHUMAET PEUIEHUSI HA OCHOBE UMEIOLIUXCS Y HErO JaHHBIX. A JUIs
000CHOBAHHOTO NMPHUHATHUS PEIICHUS B YCIOBHUIX HEIOCTATKA MM M30bITKa HH(pOpMAUN
HEO0OXOUMO B TOM YHUCIIE XOPOIIO c(hOPMUPOBAHHOE BEPOSATHOCTHOE M CTATUCTHUECKOE
MBILLIEHHUE.

HIMeHHO 103TOMY OCTPO BCTaja HEOOXOAUMOCTH CPOPMUPOBATH Y 00yUaIOIINXCS
(GYHKIMOHATIBHYIO TPAMOTHOCTbH, BKIIIOYAOIYIO B C€0s B KaUeCTBE HEOTHEMIIEMOM COCTaBIISIONICH
YMEHHE BOCIIPUHUMATh U KPUTHYECKU aHAIU3UPOBATh MHPOPMAIIHIO, IPEACTABICHHYIO B
pa3nuuHbIX (hopMax, TOHUMATh BEPOSTHOCTHBIN XapaKTep MHOTHX PEAbHBIX MPOLIECCOB U
3aBHCHMOCTEN, IPOU3BOAUTE MPOCTEHIINE BEPOITHOCTHBIE PACYETHI. 3HAKOMCTBO ¢ OCHOBHBIMU
MPUHIIMIIAMU cOOpa, aHAIM3a U MIPEJICTABICHMS TAHHBIX U3 PA3IMYHBIX cep KU3HU 00I11ecTBa U
rocyJapcTna npuoomaeT o0yJarmmuxcs K o0IeCTBEHHBIM HHTEpecaM. M3yuenrue ocHOB
KOMOMHATOPMKH Pa3BUBAET HABBIKU OPraHM3alUK Hepedopa M MoAcYETa Yncia BADUAHTOB, B TOM
yKclie, B IPMKJIAAHBIX 3aa4aX. 3HAKOMCTBO C OCHOBAMHU TEOPUM Irpad)oB cO31aET MATEMATHUECKHIA
byngameHT Ut HOpPMUPOBAHKSI KOMIIETEHINI B 001acTH HH(POPMATHKHU U IIUPPOBBIX TEXHOJIOTHIHA.
[ToMuMO 3TOTO, IPU U3YYEHUU CTATUCTUKH U BEPOATHOCTH 000TAIal0TCs MPEICTaBICHHUS
yUYaIIUXCsl O COBPEMEHHOM KapTHHE MUPA U METOJIaX €ro MCCIe0BaHus, (OPMUPYETCS MOHUMaHHUE
POJIU CTAaTUCTUKU KaK UCTOUHHKA COIMATLHO 3HAUMMOUM MH(OpMALIMK U 3aKIIabIBAIOTCS OCHOBBI
BEPOATHOCTHOI'O MBIIIJICHHUS.

B cooTBeTcTBUU C TaHHBIMU LEISIMH B CTPYKTYpE MPOrpaMmbl yueOHOro Kypea «BeposiTHOCT 1
CTaTHCTHUKa» OCHOBHOM LIKOJIBI BBIJIEJIEHBI CIEAYIONINE COACPKATENbHO-METONUYECKHE TNHUH:
«IIpencraBienue NaHHBIX U ONUCATENIbHAS CTATUCTUKAY;

«BepoaTtHocThY; «D1eMeHThl KOMOMHATOPUKNY; «BBeneHne B Teoputo rpadoBy.

Copnepxanne nunun «lIpencrasneHne JaHHBIX U ONKMCATEIbHAS CTATUCTUKAY» CIYKUT OCHOBOM 1A
(dbopMUpOBaHKS HaBBIKOB pa0bOThI ¢ HH(OpMaLIMEl: OT YTEHUSI U UHTEpIIpeTaluy HHPOpMaIuy,
NpeCTaBICHHOM B TabaMIax, Ha uarpaMMax U rpadukax g0 cOopa, MpeICTaBIeHHs U aHaIu3a
JTAaHHBIX C UCIIOJIb30BAHUEM CTAaTHUCTUYECKUX XapaKTEPUCTUK CPETHUX U paccenBaHus. Paboras c
JTAHHBIMH, OOYyYarOIMeCs y4aTCsl CYUTHIBATh U MHTEPIIPETUPOBATH IaHHBIE, BBIIBUTATb,
apryMeHTHPOBATh U KPUTHUKOBATh MPOCTEUIINE TUIIOTE3bl, PA3MBIIUIATE Hall (PaKTOpaMH,
BBI3bIBAIOIIIMMH U3MEHUNBOCTb, U OLICHUBATh UX BIMSIHUE HA PACCMATPUBAEMBIE BEIMYMHBI U
IIPOLIECCHI.

HMHTYyNTUBHOE NPEACTABIEHUE O CIIy4allHON U3MEHYUBOCTH, UCCIIEIOBAHUE 3aKOHOMEPHOCTEN U
TEHJICHIMI CTAHOBUTCA MOTHBUPYIOLIEH OCHOBOM /I U3YYEHUSI TEOPUHU BEPOATHOCTEN. bonbioe
3HAUEHUE 371€Ch UMEIOT IIPAKTUYECKHE 3a/1aHNsl, B YACTHOCTH OMBITHIC KIIACCUYECKUMHU
BEPOATHOCTHBIMU MOJIEIISIMH.

[ToHsiTHE BEPOATHOCTH BBOJUTCS KaK Mepa MpaBAonoo0us ciydaiHoro coOsitus. [Ipu u3ydenuun
Kypca oOydaromuecs: 3HaKOMATCS C MPOCTEUITUMHI METOIaMU BBIUHCIICHHS BEPOSITHOCTEN B
CIIy4alHBIX SKCIIEPUMEHTAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU UCXOAAMHU, BEPOATHOCTHBIMU
3aKOHaMH, TIO3BOJISIOLIMMU CTaBUTh U pelaTh Ooliee CI0KHbIE 337aun. B Kypc BXOJIAT HauaIbHbIE
IIPEJICTABJICHUS O CIIyYalHbIX BEJIMUMHAX U UX YMCIIOBBIX XapaKTEPUCTUKAX.



Taxoke B paMKax 3TOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO O0YYAIOINXCsl C MHOKECTBAMU U
OCHOBHBIMH OI€paIMsIMUA HaJl MHOXKECTBAMH, PACCMATPUBAIOTCS IPUMEPBI IPUMEHEHUS IS
pelIeHus 3a1a4, a TaK)Ke UCIOIb30BAHUS B IPYTUX MATEMATUYECKUX Kypcaxu Y4eOHBIX MTPEeIMETax.
MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

B 7—9 knaccax u3zydaercs kypc «BepoaTHOCTb U CTaTUCTHKAY, B KOTOPBINA BXOJAT Pa3/eibl:
«[IpencraBnenue JaHHBIX U OMHMCATENIbHAS CTATUCTUKA»; «BEpOsSTHOCTBY; «DJIEMEHTHI
KOMOMHATOpUKNY; «BBeneHue B Teoputo rpadony.

Ha u3y4enue nanHoro Kypca oTBOIUT | y4eOHBIH yac B HEACTIO B TEYCHHUE KaXI0TO rojia
00ydenwus, Bcero 102 yueOHBIX daca.

COAEPXAHUME YYEBHOI'O KYPCA (IIO 'OJAM OBYYEHUS)

7 Kk1ace

[IpencraBieHre naHHBIX B BUJE TAOIUIL, JHAarpaMmM, rpauKoB. 3armoiHeHue Tabaull, YTEHUE U
MOCTPOEHHUE JUuarpaMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX). UTeHHE rpaduKOB peabHbIX
nporeccoB. M3pneuenne nuhopMaluy U3 AuarpamMmm 1 TalJIuIl, UCIIOIb30BaHUE U HHTEPIIPETAIUS
JAHHBIX.

OmnwucarenbHasi CTATUCTHKA: CpeaHee apu(METHIECKOe, MEIUaHa, pa3Max, HanOoJIbIIee 1
HauMeHbIIIee 3HaYeHUs] Ha0opa YUCIOBBIX aHHBIX. [I[puMepsl ciy4aiiHON N3MEHYMBOCTH.
CriyyaliHbli SKCIIEPUMEHT (OIIBIT) U cilydaiiHoe coObiTue. BepostHOCTh M yacToTa. Poib
MaJIOBEPOATHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITUI B IIPUPOJIE U B o0mIecTBe. MoHeTa u
UTpasibHasi KOCTHB TEOPUHU BEPOSITHOCTEH.

I'pad, Bepuuna, pedpo. Crenens BepimuHbl. Ynciao p€oep U cyMMapHas CTeNeHb BEPILIKH.
[IpencraBnenue o csiznoctu rpada. Lenu u nukiel. [Tyt B rpadax. O6xon rpada (siaepoB MyTh).
[IpencraBienue 06 opueHTHpOBaHHOM Trpade. Pemenne 3a1a4 ¢ moMomusio rpados.

8 kiacc

[IpencraBienne naHHBIX B BUJE TAOIUII, THarpaMm, rpadukoB. MHOKECTBO, 3JIEMEHT MHOXKECTBA,
HoAMHOXkecTBO. Onepanuy HajJl MHOKECTBaMU: 00bEMHEHUE, [IepeceueHue, JOIOJHEHUE.
CaolicTBa onepaluii HaJl MHOXKECTBaAMU: IIEPEMECTUTENILHOE, COYETATEIbHOE, PACIIPEAETUTENLHOE,
BKJIIOYeHUs. Mcnonp3oBaHue rpauecKoro MpeaCcTaBIeHUs MHOKECTB [l ONUCAHUS pealibHbIX
IIPOLIECCOB U SIBJICHUH, IPH PELICHUU 3a]1a4.

N3mepenue paccenBaHus JaHHbIX. J(Mcniepcust U CTaHJapTHOE OTKJIOHEHHE YHUCIOBBIX HAOOPOB.
Jnarpamma paccenBaHusl.

OneMeHTapHble COOBITHS ciTydaifHOro omnbIiTa. CirydaiiHble coObITHS. BeposTHOCTH cOOBITHI.
OnBITHI C paBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUAMU. CiydaiiHbiii BEIOOp. CBsI3b MEXTY
MaJIOBEpOSTHBIMU U MPAKTHUECKHU IOCTOBEPHBIMU COOBITHSIMU B IPUPOE, OOILECTBE U HAYKE.
JepeBo. CBoiicTBa 1epeBhEB: €MHCTBEHHOCTH ITyTH, CYIIIECTBOBAHNE BICSIUYEH BEPIINHBI, CBSI3b
MeKly YHMCIIOM BEpLIUH U yrcaoMpeoep. ITpaBuio yMHOKeHHs. Pelenye 3a1a4 ¢ IOMOIIBIO
rpa¢os. [IpoTuBononoxHsie coobiTus. Jnarpamma Ditnepa. O0beMHEHUE U TIEpeceyeHHe
coObITuii. HecoBmecTHble coObITHS. DOpMYyIIa CI0XKEHHUS BEPOSTHOCTEN. Y CJIOBHASI BEPOSITHOCTD.
[TpaBuiio ymHoxxenus. HezaBucnumele coObiTus. [IpeacraBnenue sxkcnepuMenTa B BUJIE JepeBa.
Pemrenue 3a1a4 Ha HAXOXKIEHUE BEPOATHOCTEH ¢ TOMOIIBIO AepeBa CIIy4aifHOTO HKCIIEPUMEHTA,
Jarpamm Jumiepa.

9 kanace

[IpencraBieHne aHHBIX B BUJE TAOIUII, JHarpaMm, rpad)ukoB, HHTEPIIPETaIHs JaHHBIX. UTeHne u
NOCTpOeHHE TaOJIHIL, TUarpaMM, rpauKoB MO peasbHBIM JaHHBIM.

[TepecranoBku u pakropuan. Coueranus u yucio coueranuil. Tpeyronabuuk [lackans. Pemenue
3aJa4 C UCIOJIb30BaHHEM KOMOMHATOPUKH.

['eomerpuueckast BepossTHOCTh. CiTydaifHbIi BBIOOP TOYKHM U3 (PUTYPHI Ha TUIOCKOCTH, U3 OTpe3Ka 1
U3 IYTU OKPY>KHOCTH.



Hcneitanue. Ycenex u Heynada. Cepust uCIIBITaHUM /10 iepBoro ycrnexa. Cepusi UCIIBITAHUN
bepuymnu. BepostHOCTH COOBITHII B cepun ucTibITaHuK bepHyn.

CrnyualiHas BeJIMUMHA U paclpeiesieHue BEposTHOCTEH. MaTeMaTnyeckoe 0kKUJaHUE U TUCIIEPCHUS.
ITpumeprl MaTEMaTHYECKOTO 0’KUJAHUS KaK TEOPETUUYECKOIO CPEIHErO 3HAYCHMSI BEJINYMHBI.
Marematnueckoe 0XKMIAHUE U TUCIIEPCUs CIy4allHON BEJIUYUHBI

«YUCJIO YCIIEXOB B CEPUM UCIIBITAHUNA bepHyim».

[TonsiTHe 0 3aK0oHE OONBIINX Yncel. MI3MepeHne BeposTHOCTEH ¢ MOMOIIbIO YacToT. Ponb u
3HA4YEHUE 3aKOHA OOJIBLIMX YUCENl B IPUPOJIE U OOLIEeCTBE.

INVIAHUPYEMBIE ITPEIMETHBIE PE3YJIbTATbBI

OCBOEHMSA PABOYEN ITPOT'PAMMBI KYPCA (ITIO TOJAM OBYUYEHMS)
[TpeameTrHbIC pe3ynbTaThl OCBOCHUS Kypca «BeposTHOCTh U CTaTUCTHKa» B 7—9 Kilaccax
XapaKTEPU3YIOTCS CIEAYIOIUMU YMEHHUSIMH.

7 kaacce

1. Yurath HHQOPMAIIIIO, MPEACTABICHHYIO B TA0JIMIIAX, HA JUarpaMMax; MpeICTaBIsITh
JaHHbIE B BUJIE Ta0JUII, CTPOUTH JUArpaMMBI (CTOJIOUKOBBIE (CTOJIOUATHIE) U KPYTOBBIE) 110
MacCHUBaM 3HAYEHUM.

2. OnchIBaTh U MHTEPIIPETUPOBATH PEAIbHBIC YUCIIOBBIC IAHHBIC, ITPE/ICTABICHHBIC B
Ta0JIMIaxX, Ha JUarpaMMax, rpadukax.

3. Micionb30BaTh M5l ONIMCAHUS JIAHHBIX CTATUCTHUECKUE XapaKTEPUCTHKU: CPEIIHEES
apudmeTnueckoe, Mearana, HanOoJbIIIee U HAMMEHbIIIee 3HAYCHUS, pa3Max. FIMeTh mpeacTaBieHue
0 CJIy4aifHOW U3MEHYMBOCTH Ha NMPUMEPAX IIeH, PU3UUYECKUX BEIMYUH, aHTPOIIOMETPHUECKUX
JAHHBIX; IMETh MIPEJICTABICHUE O CTATUCTUICCKON YCTOMYHNBOCTH.

8 kiacc

1. 3Bnekatsb u mpeodpazoBeIBATBHH(OPMAIIHIO, IPEACTABICHHYIO B BUJIE TaOIUII,
TUarpamm, rpauKoB; MPEACTaBIIATh JaHHBIC B BUC TA0JIHUII, JUArpaMM, TpaduKoB.

2. OnMCBIBaTh IAHHBIE C TIOMOIIBI0 CTATUCTUYECKHUX MTOKA3aTEeNeH: CpeTHUX 3HAYCHUN U Mep
pacceuBaHus (pa3mMax, TUCTIEPCHUS U CTAaHAAPTHOE OTKJIOHEHHUE).

3. HaxoauTh 4aCTOTHI YHCIOBBIX 3HAYEHUH U YaCTOTHI COOBITHI, B TOM YHCIIE 10
pe3yabpTaTaM U3MEpPEeHUM U HaOII0ICHUH.

4. HaxouTh BEPOATHOCTU CITYYaHBIX COOBITHII B OMBITAX, 3HAsI BEPOSITHOCTH
9JIEMEHTAPHBIX COOBITHIA, B TOM YHCIIC B OIBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH
COOBITHSIMH.

5. iconbk30oBath rpaduuecKre MOJIENH: IEPEBO CIIYYaHOTO IKCIIEPUMEHTA, JHarpaMMBbl
Diinepa, 4nuciaoBas mnpsmasi.

6. OreprpoBaTh MOHATUSIMHU: MHOXKECTBO, TTOJIMHOKECTBO; BBIITOJHITH OTICPAIlUU HAJl
MHOJKE€CTBaMHU: 00BbEIUHEHUE,

repeceveHue, TOMOJIHEHNE; TEPEUUCIISITh DJIEMEHTHI MHOYKECTB; IPUMEHSITH CBONCTBA
MHOKECTB.

7. icmonp30Bath rpaduyueckoe mpeIcTaBICeHHe MHOYKECTB U CBSI3eH MEXIy HUMH JIJIst
OTIHMCAHUS MIPOIIECCOB U SIBIICHUH, B TOM YHKCJIE NP PEIICHUU 33]a4 U3 IPYTHX y4EOHBIX MPEIMETOB
1 KYPCOB.

9 ki1acc
1. I3Bnekarsb U npeoOpazoBbIBATbUH(POPMALIUIO, IPEICTABICHHYIO B PA3TUYHBIX HCTOUHUKAX
B BU/JIe Ta0IMIl, JUarpamm, rpadukoB; MpeACTaBIATh JaHHbIE B BUE TAaOJULL, AUarpaMM, rpaduKoB.
2. Pemiatp 331241 OpraHn30BaHHBIM 11€peOOPOM BapUAHTOB, a TAKXKeE C UCIIOJIb30BaHUEM
KOMOMHATOPHBIX MTPaBUII U METOIOB.



3. Mcrionp30BaTh OnMcaTesbHbIE XapaKTEPUCTUKU ISl MACCUBOB YUCIIOBBIX JaHHBIX, B TOM
YHUCJIE CPEHUE 3HAUEHUS U MEPbI pACCEUBAHMSI.

4. HaxouTh 4acTOThI 3HAYEHUH U YaCTOThI COOBITHSI, B TOM YHUCJIE MOJb3YSICh PE3yJIbTaTaMu
HpOBe;[éHHHx U3MEPEHUI 1 HAOJII0ICHUH.

5. HaxoauTh BEpOSTHOCTH CIy4aliHBIX COOBITHI B M3YYEHHBIX OMBITAX, B TOM YHUCIIE B
OMBITAX C PABHOBO3MO>XHBIMHU 3JIEMEHTAPHBI- MU COOBITUSMHU, B CEPUAX UCIIBITAHUH 10 IEPBOTO
ycrexa, B cepusax UcnbIiTaHui bepryim.

6. iMeTh npencTaBiaeHUE O CAyYaHON BEJIMYMHE U O PACIIPEAEIEHUHA BEPOSITHOCTEN.

7. UmeTh mipeacTaBieHNe O 3aKOHE OOJIBIINX YHCEN KaK O MPOSIBICHUN 3aKOHOMEPHOCTH B
CIIy4aifHON M3MEHYMBOCTH M O POJIM 3aKOHA OOJBIIMX YHCEN B MPUPOJIC U OOIIECTBE.

TEMATUYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA (ITIO 'OJJAM OBYUYEHUS)
7 xnacc (He menee 34 )

HasBanme pasgena  OcHoBHOe XapakrepucTuka DJIeKTPOHHbIE
(TeMbI) (UHMCJI0 coJiep:KaHue JAeATeJIbHOCTH (undposbie
4acoB) 00y4yarIuXxcs o0pa3oBaTe/ibH

ble pecypchl)

IlpeacraBaenune IlpencrasieHue 1aHHBIX B OcBauBaTh croco0bl NPECTABICHUS

JAHHBIX tabmuuax. [IpakTuueckue CTaTUCTHUYECKUX JAAHHBIX U YUCIOBBIX

(7 9) BBIYHMCIICHHS TI0 Ta0TMYHBIM MAaCCHBOB C ITOMOIIIBIO TaOJUI] M TUATPAMM C
naHHbIM. M3Bneuenue u UCIIOJIb30BAaHUEM AKTYaJIbHBIX U BOXKHBIX
MHTEpIIpeTalns TaOINYHbIX JAHHBIX (IeMorpadudecKue TaHHbIe,
naHHbIX. [IpakTueckas paboTa MPOU3BOACTBO MPOMBILIUIEHHON U
«Tabmuupy. I'papuueckoe CENbCKOXO35MCTBEHHON ITPOIYKLIUH,
IPE/CTAaBICHNE IaHHBIX B BUJIe  OOLIECTBEHHBIE U IIPU- POJIHBIE SBJICHUA).
KpPYTOBBIX, CTOJIOMKOBBIX H3yuarb MeToabl paboThl ¢ TAOJIUYHBIMU U
(cTonmOUaThIX) AUATPAMM. rpadMU4ecKUMU MPEICTaBIECHUSIMH JAHHBIX C
UreHue u nocTpoeHue MTOMOIIBIO IU(POBBIX PECYPCOB B X0J1€
quarpamm. [Ipumepst pPaKTUYECKUX padoT

JeMOorpaUUecKux AUarpaMM.
[TpakTnyeckas pabora
«/InarpammeD)



OmucarenbHa 1 Yuciosbie Habopbl. Cpennee
craTucTuka (8 apudmernueckoe. Meanana
q) 4HCJIOBOTO HAabopa.
Y CcTONYNBOCTE METUAHEI.
[TpakTuyeckas padora
«CpenHue3HauYeHUs».
HaubGonbiiee u HauMeHblee
3HA4YEHUS YMCIOBOro Habopa.

Pazmax
Cayuaitnas CiyuyaiiHast ”3BMEHYMBOCTh
H3MEHYMBOCTh (mpumepsr). YacToTa 3HaUCHUI B
(6 9) MaccuBe JaHHbIX. [ pynnupoBka.
I'ucrorpammsel. [IpakTnueckas
pabora

«CrnyuaiiHast U3MEHYUBOCTh»

Beenenne B ['pad, Bepiinna, pedpo.

TeOpHIo [pencraBnenue 3agaun ¢
rpa¢goB HOMOIIBIO Tpada.
(4 9) CreneHnb (BaJIGHTHOCTb) BEPILINHBI.

Yucno pédep u cyMMapHasi CTETIEHb

BepiuH. Llens u k. [1yTe B rpade.

[TpencraBienue o CBA3HOCTHU Tpada.
O6xo0x rpada (3ils1epoB MyTh).
[IpencraBnenue 00
OpPUEHTUPOBAHHBIX Tpadax

BepositHocts  CiyyaiiHblil ONIBIT U

OcBauBaTh MOHSTHS: YUCIOBOU HAOOP,
Mepa LEeHTPaJIbHOM TeHAeHIINH (Mepa
LIEHTPA), B TOM YHUCJIE CpeHEe
apumernyeckoe, MeMaHA.
OnucpIBaTh CTAaTUCTUYECKUE JAHHBIC C
MIOMOIUIBIO CPETHET0 apu(PMETHUECKOTO U
Menuansl. Pemare 3agaun.

HN3y4yaTh cBoiicTBa CpeHUX, B TOM YUCIIE
C TIOMOTIBIO IU(PPOBBIX PECYPCOB, B XOJIC
MPAKTUYECKUXPAOOT.

OcBauBaTh NOHATHSI: HAUOOJBIIIECE U
HaVMEHbIIIEE 3HAYECHHS YUCIIOBOTO
MaccCuBa, pa3Max.

PemaTtp 3a1aun Ha BEIOOP criocoba
ONUCaHUs

JTAHHBIX B COOTBETCTBUHU C ITPUPOJIOI
JIAHHBIX U LEJISIMUA UCCTIEAOBaHUS
OcBanBaTh NOHATHSA: YACTOTA 3HAUECHUI B
MacCCHBE JIaHHBIX, TPYIITUPOBKA JIAHHBIX,
rUCTOrpamMMa.

CTpouth 1 AaHAJIN3UPOBATH
TUCTOTrPaMMbl, MOAOUPATH TOIXOAAIINN
mar rpynnupoBku. OcBanBaTh
rpaduyeckue IpeaCTaBICHUs Pa3HbIX
BHUJIOB CIy4YallHOW M3MEHUYUBOCTH, B TOM
YHCIie C MOMOIIBI0 HHU(POBBIX PECYPCOB,
B X0/I€ IPAaKTUIECKOI paboThI

OcBauBaThb NOHATHA: rpad, BepIINHA
rpada, pebpo rpada, creneHb
(BaJIGHTHOCTD

BEPIIUHBI), HETBH ITUKI.

OcBauBaTh NOHATHSA: ITyTh B rpade,
3iIepoB MyTh,00X0 rpada,
OpPUEHTUPOBAHHBIN rpad.

PemaTts 3a1a4u Ha MIOMCK CYMMBI
CTerneHel BepIuH rpada, Ha MOUCK
o0xona rpacda, Ha TOUCKITYTEH B
OpPUEHTHPOBAHHBIX I'padax.

OcBanBaTh c110cO0BI NPEICTABICHUS
3a1a4

13 Kypca anredpbl, FeOMETpUH, TEOPUU
BEPOSATHOCTEH, APYTUX MPEIMETOB C
MOMOIIBIO TpaoB (KapThl, CXEMBI,
JIEKTPUUECKHUE LIeNH, (PYHKIIMOHATbHbIE
COOTBETCTBUSI) Ha TpUMepax
OcBauBaTh NOHATHA: CITYYalHBINA OIBIT U



H 4acToTa
CJIy4aiiHOT O
coObITHS
(49)

O06o001eHnne,
KOHTPOJIb
(549)

ciyyaitHoe coObITHE.
BeposarHocTh u yacToTa
coObITus. Ponb
MPAKTUYECKH TOCTOBEPHBIX
COOBITHI B IPUPOJE U B
obuiectBe. Monera u
UrpasbHasi KOCTh B

TEOPUHU BEPOSTHOCTEH.
[TpakTuyeckas padora
«YacrtoTa BbINIAZCHUS OpJiay

ciyyaiiHoe cOOBITHE, MaIOBEPOATHOE U
MIPaKTUYECKH IOCTOBEPHOE COOBITHE.
N3yuyarh 3Ha4MMOCTb MAJIOBEPOSATHBIX
BaXHBIX MPUMEPAX (aBapuu, HECUACTHbBIE
Clly4au, 3aluTa IIEPCOHAIbHON
uH(dopmaIuu, nepenaya JaHHbBIX ).
H3yuarhb posb KJIaCCUUYECKUX
BEPOSATHOCTHBIX MOieNieil (MOHeTa,
urpajbHasi KOCTb) B TEOPHH BEPOSITHOCTEH.
Haouo1aTh 4 M3y4aTh 4acTOTY COOBITUI
B IIPOCTBIX IKCIEPUMEHTAX, B TOM YHUCIIE C
MOMOIIBIO IIU(PPOBBIX PECYPCOB, B XO/I€
MIPaKTU4YECKON pabOThI

IIpencraBnenue IloBTOPATH N3yUYEHHOE 1 BHICTPAUBATDH
JTAHHBIX. CHCTEMY 3HaHU.

OnucarenpHas Pematpb 3a1a4uu Ha Ipe/ICTaBIECHNUE U ONIMCAHUE
CTaTUCTHKA. JAHHBIX C MOMOIIBIO 3YUYEHHBIX XapaKTEePUCTHK.
BepositHOCTB OO0cy:k1aTh NpUMePBHI CITyJaifHBIX COOBITHH,

CJ'Iy‘lEIﬁHOFO COOBITHS MaJIOBCPOATHBIX U IMPAKTHYCCKHU JOCTOBCPHBIX

CIIy4alHBIX

CO6BITI/II71, HX pOJIKM B ITPHUPOJC U )KU3HH YCIIOBCKA

8 kiacc (He meHee 34 4)

HazBanue
pasjena
(TembI)
(qucio
4acoB)

IHoBTOpenmne kypca7 IIpencrasiieHne JaHHBIX.

KJjacca
(41)

OmnucarenpHas CTaTUCTUKA.
CrnyyaitHast U3MEHYHUBOCTb.

Cpennue yncioBoronadopa.

Cayuvaiinble COOBITHSL.
BeposiTHOCTMM 4acTOTHI.
Kiaccuueckue Mmoznenu
TEOPHUH BEPOSTHOCTEM:
MOHETa U UrpajbHas KOCTb

OcHoBHOE XapakTepucTHKA 1eATEJIbHOCTH  JJIEKTPOHHbIE

coJepiKaHue o0yyaromuxcst (uudposbie
o0pa3oBaTe/ibH ble
pecypchl)

IloBTOPATH N3y4EHHOE U BHICTPAUBATDH
CUCTEMY 3HAHHM.

Pemathb 3a5a4ym Ha IpeiCTaBICHUE U
ONMCaHUE JAHHBIX C IOMOUIBIO H3yYEHHBIX
XapakTepucTuk. Pemare 3aga4m Ha
Mpe/ICTaBIeHNE IPYNIHUPOBAHHBIX JAHHBIX
Y OIIMCAHUE CIy4allHOW N3MEHUMBOCTH.
PemaTe 3a1a4M Ha ONpEEICHUE YACTOTHI
cllyyailHbIX COOBITHI, 00CYyX1eHne
MIPUMEPOB CIIYIaHBIX COOBITHH,
MaJIOBEPOSITHBIX U TPAKTUUECKH
JIOCTOBEPHBIX CITyYalHBIX COOBITHH, UX
POJIN B IPUPOJIEN JKU3HU YEIIOBEKA



OnucarenbHas Otknonenus. Jlucnepcus OcBauBaTh NOHATHSA: AUCIIEPCUS U

CTATHCTHKA YHCIIOBOrO Habopa. CTaH/IapTHOE OTKJIOHEHHE,
PaccenBanme CrangapTHOE OTKIOHEHHUE KCIIOJIb30BATh 3TU XapaKTEPUCTUKU
JAaHHBIX YHCIIOBOro Habopa. JluarpaMMbl  [JIsl OMUCaHUS pacCEMBAHUS JaHHBIX.
(4 4) pacceuBaHus BoiiBuraTs runore3bl 00 OTCYTCTBUU

Mmuo:xectBa MHOXECTBO, HOAMHOKECTBO.

44 Omneparuu Haj
MHOKECTBaMM: 00beIMHEHHE,
repecevyeHue, I0MOJIHEHHE.
CaolicTBa oneparuii Hajl
MHO>KECTBaAMM:
MePEMECTUTEIBHOE,
coYeTaTeNbHOE,
pacrnpenenuTeabHoe,
BKJIFOUCHHS.
I'paduueckoe npencrapiaeHue
MHO>KECTB

BepositHoCTH DneMeHTapHbIe COOBITHSL.
CJY4YaiHOro Crny4aiinbie COOBITHSI.
cOOBITHSA brnaronpusitctBytonime
(6 9) AJeMEeHTapHbIE COOBITHSI.
BepositHOCTH COOBITHI.
OMBITH C
PaBHOBO3MOYKHBIMU
AJIEMEHTaPHBIMHU
coObITHsIMH. CydaiHbIN
BBIOOD.
[IpakTuueckas pabota
«OTBITHI C
PaBHOBO3MOYKHBIMU
AJIEMEHTaPHBIMHU
COOBITUSIMI

VI HAJIMYUU CBSI3M 10 THarpaMMamM
paccerBaHusl.

CTpouTh UarpaMMbl pacCeUBaHUs 110
HUMCIOIIIUMCA JaHHBIM, B TOM YHCJIC C
TIOMOIIBI0 KOMITBIOTEPA

OcBauBaTh NOHATHUS: MHOXKECTBO, 3JIEMEHT
MHO’K€ECTBA, [I0JMHOXKECTBO.

BbInoJHATHL onepanum HaJl MHOKECTBAMMU:
o0beIMHEeHNE, TIEPECEUCHNE, TOTIOTHEHHE.
Hcnonb3oBaTh CBOMCTBA: IEPEMECTUTENBHOE,
COueTaTeNIbHOE, paclpee/IuTeNbHOE, BKIOYECHHUS.
Hcnoab3oBaTh rpaguyueckoe npeacTaBlieHUue
MHO>KECTB IIPU OIMCAHUU PEAJIbHBIX IIPOLIECCOB U
SBIICHUH, MIPU PELICHUH 3a/1a4 U3 APYTUX YIeOHBIX
IIPEIMETOB U KYpPCOB

OcBanBaTh MOHSATHSL: DJICMEHTAPHOE COOBITHE,
ciy4aiiHOE COOBITHE KaK COBOKYITHOCTh
ONaronpusATCTBYIONIUX JIE€MEHTAPHBIX COOBITUH,
PaBHOBO3MO>KHBIE DJIEMEHTAPHBIE COOBITHS.
Pemiars 3a1a4u Ha BBIYMCIIEHUE BEPOATHOCTEN
COOBITUH TIO BEPOATHOCTSIM dJIEMEHTAPHBIX
COOBITHIA CiTy4aifHOTO ombITa. PemiaTs 3a1aun Ha
BBIUMCJIEHHE BEPOSITHOCTEHN COOBITHI B OIBITAX C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMH, B TOM YHCJIE C IIOMOIIBIO
KOMIIBIOTEDA.

IIpoBoaAMTH M U3Y4YaTh ONBITHI €
PaBHOBO3MOXHBIMHU AJIEMEHTAPHBIMU COOBITUSMU
(C UCTIONTE30BAaHUEM MOHET, UTPAIBHBIX KOCTEH,
JIPYTUX MOJIENEeii) B XOe MPaKTUIECKOi paboThl



Bgenenmne B
TEOPHI0
rpacgos

(4 9)

Cayuaiinbie
coonITHS
(8)

Jepeso. CBoiicTBa nepeBa:
€IMHCTBEHHOCTb ITyTH,

CyILLIECTBOBAHUE BUCSAYEH BEPIUMHBI,
CBSI3b MEXKIY YMCIIOM BEPUIMH U
umcniom pedep. [IpaBuio yMHOKEHHS

IIpoTrBOMONI0XKHOE
coObITHe. JImarpamma
Oitnepa. O0beuHEHNE U
MIEPECCUCHHUE COOBITHIA.
HecosmectHEle

coObITust. Popmyna
CJI0KEHHUSI BEPOSTHOCTEH.
[IpaBuno ymMHOXKEHUS
BEPOSITHOCTEH.

YcnoBHas BEpOSITHOCTb.
HezaBucumbie coObITHS.
IIpencrasienue ciay4aiiHOro
AKCIIEPUMEHTA B BUJIE
Jiepesa

OcBauBaTh MOHATHS: IEPEBO KaK rpad
0e3 1uKJIa, BUCSYas BepiinHa (JINCT), BETBb
JiepeBa, MyTh BIEPEBE, JUAMETP JIepeBa.
H3yuaTh cBolicTBa JepeBa:
CYILLIECTBOBAHUE BUCSYEHN BEPILIMHBIL,
€IMHCTBEHHOCTbH ITYTH MEXIY ABYMS
BEPIIMHAMHU, CBSI3b MEXK/Ty YMCIIOM BEPILIUH
U 4KCIIOM pebep.

Pemathb 3a1a4uu Ha MOKCK U
MIEPEUYNCIICHUE TYTEN B AEPEBE,
oIpejieieHHe YiCiia BEPIIMH Win pebep B
nepeBe, 00X01 OMHAPHOTO JIepeBa, B TOM
YHUCJIe ¢ MPUMEHEHHUEM MpaBUIIa
YMHOXEHUS

OcBanBaTh MOHATHS: B3aUMHO IIPOTHUBOIIOJIOKHBIC
COOBITHS, OTIEPAIIMH HAJl COOBITUSAMH, OOBCTUHCHHE
U TIepeceueHne COOBITUM, TuarpaMma JDitiepa
(Diinepa— BeHHa), COBMECTHBIC U HECOBMECTHBIC
COOBITHSL.

H3yuath TeopeMbl O BEPOSITHOCTH 00bETUHEHUS
JBYX COOBITHI ((OPMYIIBI CIOKECHUS
BEPOSITHOCTEH ).

PemaTp 3agaum, B TOM 4ucJIe TEKCTOBEBIC 3aJ]aUM Ha
ompeieJICHUEe BEPOSITHOCTEH 0ObETMHCHHS U
nepeceyeHusi COOBITUM C ITOMOILBIO YUCIIOBOM Ipsi-
Mo, quarpamm Ditepa, GopMyIIbl CI0KEHUS
BepoATHOCTEN. OCBaUBaTh MOHATHS: IPABUIIO
YMHO>KEHHS BEPOSITHOCTEMN, YCIIOBHASL BEPOSTHOCTD,
HE3aBHCHUMBbIE COOBITHUS IEPEBO CIYYatHOTO OIBITA.
H3yuatsb cBolicTBa (OmnpeaeneHus ) HE3aBUCUMBIX
COOBITHH.

Pemate 3a1aum Ha onpeereHue U UCI0JIb30BaHUE
HE3aBUCUMBIX COOBITHIA.

PemaTp 3a1a4umM Ha IOMCK BEPOSITHOCTEH, B TOM
YHUCJIE YCIOBHBIX, C MCTIOJIb30BAaHUEM JIEpeBa CIy-
YaifHOT'O OMKITa



O06001meHue,
KOHTPO.JIb
(4 1)

[IpencraBnenue qaHHBIX.
OnucarenpHasi CTaTUCTUKA.
I'padbr. BepositHOCTB
CIIy4aiflHOTO COOBITHSI.
DneMeHTbl KOMOMHATOPUKH

9 kaacc (He meHee 34 4)

Ha3Banue
pa3nena
(Tembl)
(umcao
4acoB)

OcHoBHOE
coJiep:KaHue

IloBTOpenue kypca8 IlpencraBneHue naHHBIX.

KJaacea
(4 4)

OmnucarenbHas
craructuka. Onepauuu
HaJl COOBITUSIMH.
HezaBrcuMocTh COOBITHI

IoBTOPATH U3YYEHHOE U BHICTPANBATH
CHCTEMY 3HaHUU.

PemaTh 3a1a4m Ha Ipe/ICTABICHUE U ONTUCAHUE
JTAHHBIX C MTOMOIIBIO U3YYEHHBIX
xapakTepucTuk. Pemath 3apaum ¢
npUMeHeHrneM rpados.

PemaTh 3a1aum Ha HAXOXKJECHUE BEPOSITHOCTU
CIIy4aiflHOTO COOBITHUS MO BEPOSITHOCTSIM
3JI€MEHTAPHBIX COOBITUH, B TOM YHUCJIE B OIbBITAX
C PAaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH.

PemaTe 3a1a4mM Ha HAXOXKJAEHUE BEPOSATHOCTEN
00BEIMHEHUS U TIEPECEUYCHHSI COOBITHI, B TOM
YHUCJI€ HE3aBUCUMBIX, C UCIIOJIb30BaHUEM
rpadUUeCcKuX MpeACTaBICHUN U IepeBa
CJIy4allHOT'O OIIbITA.

PemaTh 3a1aum Ha niepevrcieHne KOMOMHAIIUMA
(uncra nmepecTaHoOBOK, YMCIIa COUETaHUH ), Ha
HAXOK/IEHNUE BEPOSITHOCTEH COOBITUIA C
NpUMEHEHHEM KOMOMHATOPUKH, B TOM YHUCJIE C
UCIIOJIb30BaBHHUEM TpeyroibHuka [lackans

XapakTepucTHKA IeATeJbHOCTH  DJIEKTPOHHbIE
00y4JaroIUXCs

(undpoBbie
o0pa3oBaTe/ibH bie

pecypchl)

IToBTOpPATH H3yUEeHHOE U BHICTPANBATh
CHCTEMY 3HaHUM.

Pemarsb 3a1aum Ha npesicTaBIeHNUE U
ONMCAHNE JAHHBIX.

Pemarhb 3a1aum Ha HaXOXK/AECHNE
BEPOSTHOCTEW 00BETMHEHNS U TTepEeCeUeHNUs
COOBITHIA, B TOM YHCJI€ HE3aBUCUMBIX, C
UCMOJIb30BaHUEM IpahuIeCKUX
IIPEACTABJICHUI U IepeBA CIIy4alHOTO OIBITA.
Pemarhb 3a5aum Ha epeyncieHne
KOMOMHAaIM (4Kcia MepecTaHoBOK, Yncia
COUETaHMI1), Ha HAXO0XKJIEHUE BEPOSITHOCTEN
cOOBITHI ¢ TPUMEHEHHEM KOMOMHATOPUKH, B
TOM YHUCIIE C



HCIIOJIb30BAHUECM TPCYT'OJIbHUKA

ITackansa

DJIEeMEeHTBI
KOMOHMHATOPH KH
(44)

I'eomeTpuuecka
SIBEPOSITHOCTD (4

)

Komb6unaropHaoe npaBuio
YMHOXKEHHSI.
[TepecTanoBkH.
®daxkropuan. CoueraHusi u
YHCIIO COUYETaHUM.
Tpeyronbuuk [lackais.
[TpakTnueckas pabota
«Bpruucnenue
BEPOATHOCTEM C
HCII0JIb30BAaHUEM
KOMOWHATOPHBIX (YHKIIUHA
AIIEKTPOHHBIX TAOJIUID»

I'eomerpuyeckas
BEPOSITHOCTbD.
CriyyaliHblii BBIOOP TOUKH
u3 (Uryphl Ha MIIOCKOCTH,
U3 OTpe3Ka,

U3 IYTHOKPY>KHOCTH

OcBauBaTh NOHATHUS: KOMOMHATOPHOE
MIPABUJIO YMHOKEHUS, YIIOPSIOUCHHAs Tapa,
Tpo¥iKa 0ObEKTOB, IEPECTaHOBKA, (PaKTOpUAI
9HCIia, COYCTaHNE, YUCIIO COUCTaHHH,
TpeyroiabHuk [lackars.

Pemiath 3a1auM HA NIEPCUNCIICHHE
YIOPSAOYCHHBIX Map, TPOEK, IEPEUNCIICHNE
[IEPECTAHOBOK U COYETAHUM 3JIEMEHTOB
Pa3IMYHBIX MHOKECTB.

Pemiath 3a1auM Ha IPUMECHEHHE YHCIIA
coueranuii B anre6pe (cokpameHHoe
yMHOXXeHHe, OnHOM HproToHa). Pemats,
MIPUMEHSISI KOMOMHATOPHUKY, 3a/la4d Ha
BBIUHCJICHHE BEPOSITHOCTEH, B TOM YHUCIIE C
MTOMOIIIBIO JIEKTPOHHBIX TAOJHUIL B XOIC
MPAKTUYECKON pabOThI

OcBauBaTh NOHATHE TEOMETPUUYECKOM

BCPOATHOCTHU. Pemiath 3aga4um Ha HAXOXKJICHUE

BEPOSITHOCTEN B OIIBITAX, IPEACTABUMBIX KaK
BbIOOp TOYEK U3 MHOTOYTOJIbHUKA, KpyTa,
OTpE3Ka WU AYT'H

OKPY>KHOCTH, YACIIOBOT'O IIPOMEKYTKA



HcnuiTanuns
bepnyiiu (6
)

Cayuaitnas
BeJHYHHA (6

4)

UcnbiTanue. Ycnex u
Heynava. Cepust
WCIIBITAHUH 71O IEPBOTO
ycnexa. Mcnbitanus
bepnyu.
BepositTHOCTH COOBITHI
B CEpUM UCIIBITAHUI
bepnysnu.
[TpakTuyeckas padora
«McnpiTanus
beprymim»

Criyuaiinas BeJIMUMHA U
pacrpeneieHue
BEPOSITHOCTEM.

Marematnueckoe 0KUIaHUE
U JUCTIIEPCHS CIIy4aliHOU

Benn4uHbL. [IpuMepsl

MATEMAaTHUYCCKOI'O OXXHAaHUA

KaK TCOPETHUYICCKOIO
CpCAHCTO 3HAUCHUA

OcBanBaTh MOHATHS: UCIIBITAHUE, DJIIEMEHTAPHOE
coObITHE B UCTIBITAaHUU (YCIIEX U HEy/1a4ya), Cepus
UCIBITaHUH, HACTYIIEHUE NIEPBOTO ycliexa (Heyaadn),
cepud ucnbplTanud bepuyiu.

Pemath 3a1a4un Ha HAXOXK/JCHUE BEPOSITHOCTEH
COOBITHIA B CEpUH UCIIBITAHUHN 70 TIEPBOTO ycIiexa, B
TOM YHUCJIE C IPUMEHEHUEM (OPMYIIBI CYMMBI
reOMEeTPUYECKON MPOrpeccuu.

PemaTtp 3a1a4um Ha HAXOXK/JICHUE BEPOSITHOCTEM
AJIEMEHTAPHBIX COOBITHI B CEPUM UCTIBITAHUN
bepuyiu, Ha HaXOXKIEHUE BEPOATHOCTH
OIIPEeENIE€HHOT0 YMCIa YCIEXO0B B CEPUH MCIBITAHHIA
bepnynnu. U3yyars B X0/1e NPAKTHYECKOH padoThl,
B TOM YHMCJIE C TOMOIIBIO IU(POBBIX PECYPCOB,
CBOIICTBa BEpOSITHOCTU B CEpUU

ucnbITaHui bepHym

OcBONTH NOHATHUS: CilyyaiiHas BEIMYUHA,
3HAYEHHUE CIIyYallHOW BEJIMYMHBI, PACIIPEICITICHUE
BEpPOSTHOCTEH.

H3yuats u 00cy:ka1aTh IPUMEPHI JUCKPETHBIX U
HENPEPBIBHBIX CIIyYalHBIX BEIHMUUH (POCT, BEC YEIIO
BEKa, YMCIEHHOCTb HACEJICHHUS, APYyTue
U3MEHYMBbIE BEIMYMHBI, PACCMATPUBABIINECS B
Kypce CTaTUCTHKH), MOJIETIbHBIX CIIy4alHBIX
BEJINYMH, CBSI3aHHBIX CO CIIy4alfHBIMHU OIBITAMH
(OpocaHue MOHETHI, UTPAJTLHONU KOCTH, CO



BCJIMYUHEI.

ITonsTHE 0 3aKOHE OOJIBIINX
yucen. M3mepenue
BEPOSITHOCTEH C IIOMOIIIBIO
Y4acToT.

[IpumeHeHne 3aKkoHa OOJIBITUX
qucesn

CIIy4aifHbIM BBIOOPOM H T. II.).

OcBauBaTh NOHATHUS: MATEMATHYECKOE 0KUIAHHUE CITyYaiHOU
BEJIMYMHBI KaK TEOPETHUECKOE CPEHEE 3HAUCHUE, TUCTICPCUs
CIIy4aifHOM BEJIMYUHBI KaK aHAJIOT AUCIIEPCUH YHCIOBOTO Habopa.
Pemrate 3a1a4n Ha BBIYMCICHUE MATEMAaTHYECKOTO OXKHUIAHUS U
JTUCTIEPCUU AUCKPETHOM Cy4yailHOW BEIMYMHBI 110 3aJaHHOMY
pacripeielieHuIo, B TOM YHCIIE 3a/1a4, CBI3aHHBIX CO
CTPaxOBaHHUEM U JIOTE- PESIMHU.

3HaKOMHUTbBCSA C MATEMATUYECKUM OKUIAHUEM H JIHCTIEpCUeit
HEKOTOPBIX pacIpeielIeHHii, B TOM YHUCIIe paclpeaeeHus
CIIy4allHO! BEJIUYMHBI

«YUCJIO yCIIeXOB» B cepuu ucneitanuii bepuymnu. M3yuath
9aCTOTY COOBITHSI B IIOBTOPSIOIINXCSI CTyYalHBIX OIBITaX KaK
CIIy4aifHyIO BEIHUUHY.

3HAKOMHTBCS C 3aKOHOM Oouibiux yuceln(B popme bepHymm):
mpu OOJIBIIIOM YHCIIE OIBITOB YacTOTa COOBITHS OJIM3KA K €T
BEPOSITHOCTH.

Pemars 3a1aun Ha U3MepeHUE BEPOSTHOCTEH C MOMOIIBIO YaCTOT.
OOcyxaTh poJib 3aKOHa OOJIBIINX YUCET B 000CHOBAHUHT
YaCTOTHOT'O METO/1a U3MEPEHHsI BEPOSITHOCTEH.

OO6cyx1aTh 3aKOH OOJIBIINX YHUCET KaK MIPOSIBICHUE
CTAaTHCTUYECKON YCTOWYMBOCTU B U3BMEHUYMBBIX SIBICHUSX, POJIb
3aKOHa OOJIBIIMX YKCEN B IPUPOJIE U B )KU3HU YETIOBEKA

O0600menue, [IpencraBnenue naHHBIX. I[oBTOPATH U3YYEHHOE U BHICTPAUBATH CUCTEMY

KOHTpoJb (10  OnucarenbHas CTaTUCTUKA. 3HAHUM.

q) BeposiTHOCTB ciydaitHOTO Pemars 3a1a4u Ha NpeICTaBICHUE U ONTUCAHUE
COOBITHS. DIEMEHTHI JTAHHBIX.
KOMOWHATOPHUKH. PemaTh 3a1aum Ha HAXOXKJCHUE BEPOSITHOCTEH
Crny4aiiHble BETMYUHBI U COOBITHIA, B TOM YHCII€ B OIBITaX C
pacnpezeneHus PaBHOBO3MO>KHBIMU AJIEMEHTAPHBIMU

CO6BITI/I$IMI/I, BepOHTHOCTCﬁ O6T>CI[I/IHCHI/I$I u
NEpECCUCHU A CO6I:ITI/II71, BBIYUCIIATE BEPOATHOCTH
B OIIbITax C CCPpUAMU CJ'Iy‘l&fIHHX HUCHBITAaHUN



		2022-08-30T15:14:04+0400
	‎008050ec0b9f31dd2d
	Телегина Е.В.




