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HOACHUTEJIbBHAA 3AIIMCKA

[Iporpamma 1o wMaremMaTuke I oOydarommxcs 5-9 Ki1accoB paspaboTaHa
Ha ocHoBe PI'OC OOO. B mporpamMe mo MareéMaTHKE YYTECHbI UAEHU U TOJIOKCHUSA
KOHIICTIIMU Pa3BUTHUs MaTeMaTHYecKkoro oopazoanus B Poccuiickoit denepaimu.

[IpenMeToM MaTeMaTUKU SIBISIOTCSA (PyHIaMEHTaIbHBIE CTPYKTYPHI HAIIEro MUpa —
IPOCTPAaHCTBEHHbIE (OPMBI M  KOJWYECTBEHHbIE OTHOIICHUS (OT NPOCTEHIINX,
YCBAaMBAE€MbIX B HEMOCPEJACTBEHHOM OIIBITE, JI0 JTOCTATOYHO CIIOKHBIX, HEOOXOIMMBIX
JUTSL Pa3BUTHS HAYYHBIX U MPUKIATHBIX UJei). Maremarnueckue 3HaHus 00eCIeYrBaIOT
MMOHUMAHUE TMPHUHIUIIOB YCTPOWCTBA W HCHOJIB30BAHUS COBPEMEHHOM TEXHUKH,
BOCIIPUATHE W HHTEPIPETALMIO COLMAIBHOM, 3KOHOMHUYECKOW, IOJIUTUYECKOU
uH(OpMalMK, 1al0T BO3MOXKHOCTH BBIMOJHATH PAaCUeThl M COCTABJISITH AJITOPUTMBI,
HaXOJUTh U IPUMEHSTH (OPMYJIbI, BIAJETh MPAKTUYECKUMU TPUEMaMHU T'€OMETPUUECKUX
U3MEpPEHUN M TMOCTPOEHUM, YUTaTh MHPOPMAIMIO, MPEICTABICHHYIO B BUAE TaOJIMII,
auarpaMM W TpauKoOB, JKUTh B YCJIOBHSX HEONPENENEHHOCTH ¢ IOHUMATh
BEPOSATHOCTHBIN XapakTep CIIydailHbIX COOBITHH.

N3ydyenne mareMaTuku (QOpMHUPYET y OOYYAlOMIMXCS MaTeMaTHYEeCKUl CTHIIb
MBIILIEHUS, TPOSBIISIIONIUICS B ONpPEEeIEHHBIX YMCTBEHHbBIX HaBblkax. OOydaromuecs
OCBaMBAalOT TaKWe€ NPUEMbl U METOAbl MBIIUICHUS, KaK WHAYKIUS U JETyKIIHS,
000011IeHHe U KOHKPETH3allus, aHaIu3 U CUHTE3, KiIaccu(UKalus U CUCTEeMaTh3alus,
abctparupoBanue u ananorus. OObEKThH MATEMAaTUYECKUX YMO3AKITIOUEHUH, TTpaBuiia UX
KOHCTPYHUPOBAHUSI PACKPBIBAIOT MEXAHU3M JIOTUYECKUX IOCTPOCHUM, CHOCOOCTBYIOT
BBIpaOOTKE yMeHUs (POPMYIHpPOBaTh, OOOCHOBBIBATH M JOKAa3bIBATh CYXKICHUS, TEM
CaMbIM pPAa3BHUBAIOT JIOTMYECKOE MbllUIeHHE. M3ydyeHne MareMaThukyd OOecredyrBaeT
dbopMupoBaHUE AITOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS M BOCHUTAHUE YMEHUU
JeCTBOBaTh MO  3aJaHHBIM  AJrOPUTMAaM,  COBEPIICHCTBOBaTh  M3BECTHbBIC
U KOHCTPYyHpOBaTh HOBBIE. B mporecce pemieHust 3agady — OCHOBHOM yueOHOM
NEATEIbHOCTH Ha YPOKax MaTEMAaTUKH — Pa3BUBAKOTCA TBOpYECKass W IPUKJIAJIHAS
CTOPOHBI MBIILICHHUS.



OOyueHne mMaTeMaTHKe JaeT BO3MOXKHOCTh pa3BUBaTh y OOYYaOLIUXCS TOUHYIO,
palMOHAIBHYI0O U MH(POPMATUBHYIO pe€4b, YMEHUE OTOUpATh HauboJiee MOIXOSAIIUE
A3BIKOBbIE, CHMBOJHMYECKHE, TIpaduueckue CpeacTBa Ui BBIPAXKEHUS CYXIECHUMN
Y HarJsiTHOTO MX MPEICTABICHHUS.

[Ipy u3yyeHUM MaTeMaTHKH OCYILECTBISETCs OO0llee 3HAKOMCTBO C METOJaMHU
NO3HAHUS JEHCTBUTEIBLHOCTH, MPEACTABICHUSIMU O NPEIMETEe U METOAaX MAaTEMAaTHKH,
UX OTJIMYUU OT METOJOB APYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOEHHOCTAX
NPUMEHEHUS] MaTEMATUKU VISl PELICHUSI HAYYHbBIX U MPUKIIAIHBIX 33]1a4.

[IpuopuTeTHRIMU LEIAMH OOyYEHHs MaTreMmaThuke B 5—9 Kiaccax SBISIOTCS:

(opMUpOBaHUE LEHTPAJIbHBIX MATEMATHUYECKUX MOHATUM (YMCIIO, BEJIWYMHA,
reoMeTpudeckas (Qurypa, mepeMeHHas, BEPOATHOCTh, (DYHKIHS), OO0ECIEUMBAIONIAX
PEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MATEMATUYECKOT0 0Opa30BaHusl 00yJaroIINXCs;

NOJBEACHUE OO0YyYalOUIMXCSd Ha JOCTYIHOM JJIsi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaT€MAaTHKU M OKPYXKAOILIEro MUpa, NOHUMAaHUE MAaTEMAaTUKHA KaK 4acTH
oOu1elt KyJIbTYphl YEIOBEUECTBA;

pa3BUTHE MHTEUIEKTYalIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOyuarouuxcs,
NO3HABATEIbHON aKTUBHOCTH, MCCIEIOBATEIIbCKUX YMEHUH, KPUTUYHOCTH MBILIUICHHUS,
MHTEpeca K U3Y4EHUIO0 MaTEMaTUKH;

¢opmupoBaHue (QYHKIIMOHAIBHOW MaTeMAaTUYECKOM TIpaMOTHOCTH: YMEHHUs
pacno3HaBaTh MPOSIBICHUS MATEMATHUYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEHN
B pEaJbHBIX JKU3HEHHBIX CUTyallUsX M HpPU U3YYEHUH JAPYTUX Y4EOHBIX MPEIMETOB,
MPOSIBIICHUS] 3aBHUCHUMOCTE W 3aKOHOMEPHOCTEW, (opMynupoBaTh HUX Ha A3bIKE
MaTEMaTUKM M CO3/1aBaTh MaTEMaTUYECKUE MOJENH, IPUMEHATh OCBOEHHBIN
MaTeMaTUYeCKUil ammapar Juisi pelieHHs] MPAaKTHKO-OPUEHTUPOBAHHBIX  3ajad,
MHTEPHPETUPOBATH U OLICHUBATH MIOJYYEHHBIE PE3YIbTaTHI.

OCHOBHBIE TMHUU COAEPKaHUS TPOrpaMMBbI 10 MaTeMaTuke B 5—9 knaccax: «Hucna
U BBIYUCICHUSA», «Anrebpa» («AnreOpandeckue BBIpAXKCHHS», «YPaBHEHUS
U HepaBeHCTBa»), «Dynkuun», «l'eomerpusa» («l['eomerpuueckue GUIyppl U HX
CBOMCTBa», «I3MepeHne reoOMETpUUECKUX BEIUYUH»), «BEpOATHOCTh W CTATUCTUKAY.
JlaHHbIE JINHUU Pa3BUBAIOTCA IapajljiesIbHO, KaX/aas B COOTBETCTBHU C COOCTBEHHOM
JOTUKOW, OJHAKO HE HE3aBUCMMO OJHA OT JpPYyrod, a B TECHOM KOHTAaKTe
Y B3aMMOJCHCTBHH.

CopeprxaHue nmporpaMMbl 0 MaTE€MaTUKE, paclpenesieHHoe Mo TofgaM o0y4yeHus,
CTPYKTYpUPOBAaHO TakMM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMIIHAIBHBIM
BolpocaM  oOydaromiyecss  OOpallaJuch  HEOJHOKpPATHO,  4YTOOBI  OBJIAJICHUE
MaTEMaTUYECKUMH TIOHATHAMM M HaBBIKAMH OCYIIECTBIBLIOCH IOCIEA0BATEIBHO
U TOCTYMATEIbHO, C COOJIIOJICHHEM MpPHUHIMIA MPEEMCTBEHHOCTH, & HOBBIE 3HAHUS
BKJIIOYQJIUCh B OOIIYI0 CHCTEMY MaTEeMAaTHYECKHUX MPEJCTaBICHUM O0O0ydarolmumxcs,
pacmupss 1 yrayosss ee, 00pasys MpOoYHbIe MHOKECTBEHHbBIE CBSI3H.

B cootrBerctBun ¢ ®I'OC OOO Mmatemaruka ABIsSETCA 00s3aTEIbHBIM yU4eOHBIM
OpeIMETOM Ha YpOBHE OCHOBHOro oOuiero oopasosanus. B 5-9 knaccax maremaruka



TPAJAMIIMOHHO U3YYaeTCs B paMKaX CJIEIYIONNX y4eOHBIX KypCOB: B 5—6 Ki1accax — Kypca
«Marematuka», B 7/—9 kjaccax — Y4eOHBIX KypcoB «Auredpa», «['eomerpus»,
«BeposATHOCTh U CTATUCTHKAY.

OO6miee 4MCIO YacoB, PEKOMEHIOBAHHBIX ISl M3YyYEHHUsS MaTeMaTuku (0a30BbIN
YpOBEHb) Ha YpOBHE OCHOBHOTO o0Immiero oOpasomanus, — 952 wgaca: B 5 kimacce —
170 gacoB (5 uacoB B Hemeno), B 6 kmacce — 170 wacoB (5 yacoB B Hemelnio),
B 7 xiacce — 204 gaca (6 yacoB B Heeno), B 8 kinacce — 204 yaca (6 yacoB B HEJETIO),
B 9 knacce — 204 gaca (6 4acoB B HEJICIIO).

IHJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA INTPOI'PAMMBI
IO MATEMATUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

N3yyeHne MareMaTHMKyd Ha YPOBHE OCHOBHOIO 00IIEro oOpa30BaHMs HaIPaBJIEHO
Ha JOCTHMKEHHE OOYYaIOIUMUCS JUYHOCTHBIX, METANPEJAMETHBIX M MPEeIMETHBIX
00pa3oBaTelbHBIX PE3yJIbTATOB OCBOCHUSI YUE€OHOr0 MpeIMETa.
JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE ~ pe3yJbTaTbl  OCBOGHHMS  NpOrpaMMbl 1O  MaTeMaTHKe
XapaKTepU3yOTCs:

1) maTpuoTHYECKOE BOCIIUTAHME:
MPOSIBJIEHUEM HWHTEpeca K MPOIUIOMY M HACTOAIIEMY POCCUMCKONW MaTeMaTHKH,

[IEHHOCTHBIM OTHOIIEHUEM K JIOCTH)KEHHUSIM POCCUHCKMX MAaTE€MaTHUKOB U POCCHUICKOMN
MaTEMaTUYECKON IIKOJIbI, K HCIOJIb30BAHUIO ATUX JOCTHKEHUH B JPYrMX HayKax
U PUKJIAJHBIX chepax;
2) rpaxIaHCKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIITOJIHEHHIO 00513aHHOCTEN I'pa’KJaHWHA U pealu3aliy ero mnpas,

MPEACTABICHUEM O MATeMaTHYEeCKUX OCHOBaX (YHKIMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYD, SIBJICHUI, NPOLEAYp T'PaXAaHCKOr0 00IIecTBa (HanpuMep, BIOOPHI, ONPOCHI),
TOTOBHOCTBIO K OOCYXACHHIO STUYECKHUX MPOOJEM, CBA3AHHBIX C MPAKTUYECKUM
OpUMEHEHUEM JOCTHKEHUW HAayKH, OCO3HAaHMEM Ba)XXHOCTH MOpPaIbHO-3THUYECKHUX
IPUHLUIIOB B I€ATEIBHOCTH YUEHOI0;

3) Tpya10BO€ BOCTIUTAHHE:
YCTAHOBKOW Ha AaKTUBHOE Yy4YaCTHE B PEIICHHM MNPAKTUYCCKUX 337134

MAaTEMAaTHYECKOW  HAIPAaBJICHHOCTH, OCO3HAHHEM  BAXXHOCTH  MAaTEMAaTHUYECKOTO
oOpa3oBaHHS Ha TPOTSHKEHWW BCEW JKM3HU JUIsl YCMEMHON MpodecCHOHATbHON
NEATETbHOCTY W Pa3BUTHEM HEOOXOAMMBIX YMEHHUM, OCO3HAHHBIM BBIOOPOM
U TOCTPOEHUEM HWHIUWBUAYAJTbHOU TPACKTOPUM OOpa30BaHUS M KU3HEHHBIX IJIAHOB
C YU4€TOM JIMYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;



4) HeHHOCTH HAYYHOTO MO3HAHUS
OpUEHTAaIMe! B ISATeILHOCTH Ha COBPEMECHHYIO CUCTEMY HayUHBIX MPEICTaBICHUN

00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS 4YEIOBEKa, MPUPOABI U OOIIECTBa,
MOHMMAaHUEM MaTeMaTUYECKOW HAYKH KakK cpepbl YEIOBEYECKON NIeATEIbHOCTH, ITAIOB
€€ pa3BUTHUS M 3HAYMMOCTH JUISl Pa3BUTHUSI LMBUIM3AIMH, OBJIAJICHUEM SI3LIKOM
MaTeMaTUKH W MaTEMaTUYeCKOM KyJIbTypOll Kak CpeICTBOM IIO3HAaHUA MHUpA,
OBJIAJICHUEM TPOCTEHIIIMMHU HaBBIKAMH HCCIIEIOBATEIBCKON JEATENbHOCTH;
5) ¢puznueckoe BOCNIMTaHHUE, ¢popmupoBanue KYJbTYPbI 310POBbA
U 3MOLMOHAJIBHOIO 0JIATOMOJIYYH:

TOTOBHOCTBIO IPUMEHSTh MaTeMaTUUECKUE 3HAHUSI B HHTEPECaxX CBOETO 3/I0POBbS,
BEJEHUSl 3JI0pOBOro o0Opasa »u3HU (30pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEKUM
3aHITHUH U OT/IbIXA, peryligpHas pu3nuecKasi akTUBHOCTb ), CHOOPMHUPOBAHHOCTHIO HABBIKA
pediekcur, TpU3HAHUEM CBOEro IpaBa Ha OMIMOKY M TaKOro e TpaBa JPyroro
YEJIOBEKa;

6) 3K0JI0THYEeCKOe BOCTIUTAHUE:
OpUCHTAIMCH Ha TPUMEHEHHE MATEeMATHYECKUX 3HAHWUW JUIsl PEHICHHs 3aad

B 00JIaCTU COXPaHHOCTU OKPY>Karolleil cpelibl, IUNIAHUPOBAHMSI TOCTYIKOB U OLIEHKH UX
BO3MOXHBIX TIOCIEACTBUNA I OKPYXKAIOWIEH Cpelnbl, OCO3HAHUEM TIJIOOATBHOIO
XapakTepa SKOJIOrHUeCKUX MPoOIeM U MyTei UX pelIeHus;

7) amanTamnusi K U3MeHsIIOIHUMCSI YCJIOBHSIM COIMAJIBLHOM U PUPO/IHOM Cpebl:
TOTOBHOCTBIO K JICUCTBUAM B YCIIOBUSIX HEOIPEEICHHOCTH, MOBBIIICHUIO YPOBHS

CBOCH KOMIIETEHTHOCTH dYepe3 MPaKTUYECKYIO NEeATeTbHOCTh, B TOM YHCJIE yMCHHE
VYHUTHCS Y APYTHX JIIOJACH, TPHOOPETaTh B COBMECTHON NIEATEILHOCTH HOBBIC 3HAHMS,
HABBIKA U KOMITETCHIIUU U3 OMBITA JIPYTHUX;

HEO0OXOIMMOCTHIO B ()OPMUPOBAHUY HOBBIX 3HAHHM, B TOM 4uCie (hOPMYITUPOBATH
UJICH, TTIOHSTHS, TUTIOTE3BI 00 OOBEKTAX U SIBJICHHUSIX, B TOM YHCJIC PaHEe HE M3BECTHBIX,
OCO3HaBaTh JMe(MUIMTHI COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEH, TJIaHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBHIO OCO3HaBaTh CTPECCOBYIO CHUTYalMIO, BOCHPUHHMMATH CTPECCOBYIO
CUTYaIIMIO KaK BbI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMBIE PEIICHUS
U JICUCTBUS, (POPMYIIHUPOBATH U OIICHUBATH PUCKHU U MOCIEICTBHSI, POPMUPOBATH OIIBIT.
METANPEIMETHBIE PE3YJIbTATHI

B pe3ynbraTte ocBOEHUS IPOrpaMMbl [0 MATEMATHKE HA YPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBaHus y oOyudaromierocsi OyayT chOpMHpPOBAaHBI METANPEIMETHBIE PE3YIbTaThl,
XapaKTEPU3YIOIINECS OBJIAJICHUEM TII03HABATEIIbHBIMUA YHUBEPCAIbHBIMA YYCOHBIMU
NEUCTBUSAMHA, KOMMYHUKATHBHBIMH  YHUBEPCAIHHBIMH  YYCOHBIMU  JICHCTBUSIMU,
PETYISATUBHBIMU YHUBEPCATBHBIMU YI€OHBIMH ICHUCTBUSIMHU.

Ilo3naBaTe/ibHbIe YHHBeEPcAJIbHbIE yueOHbIe JeiicTBUSA

[lo3HaBaTenbHbIe ~ YHUBEpPCAJIbHBIE  y4dyeOHBbIE  JEUCTBUS  00ECTICUMBAIOT
dbopmMupoBanue 0a30BbIX KOTHUTHUBHBIX MPOIECCOB 00yYarONuXcs (OCBOCHUE METOOB
MO3HAHUSA OKPYKAIOIIETO MHUpPa, TNPUMEHECHHE JIOTUYECKHUX, HCCIIEIOBATEIhCKIX
orepauuii, yMeHuil pabotarb ¢ HHpopMaLuen).



ba3oBbie jioruyeckue 1eMcTBUA:

BBISIBJISITh M XapaKTEPU30BAaTh CYIIECTBEHHBIE TMPU3HAKK MaTEMaTUYECKUX
O0OBEKTOB, TMOHSATHUM, OTHONIICHUW MEXKIY MOHATUSIMHU, (DOPMYJIMPOBATH OMPEICTICHUS
MOHSATUM, YCTAHABJIMBATh CYIIECTBEHHBIM TMpU3HAK KiIacCU(PUKAIIMU, OCHOBAHUS
11 0000IIEHUS M CPAaBHEHUS, KPUTEPUH MPOBOJUMOTO aHATHN3a;

BOCIIPUHHUMATH, (HOPMYITUPOBATH M IPEOOPA30BHIBATH CY)KJICHUS: YTBEPIUTEIHHBIC
Y OTpUIIaTeIbHBIC, CAUHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

BBISIBIISITh MaTEMAaTHUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M WM IMPOTUBOPEUUS
B (¢akrax, [aHHbIX, HAONIOACHUSIX W YTBEPXKACHUSAX, TMpemjiaraTh KpUTEpUU
JUISL BBISIBJICHHSI 3AKOHOMEPHOCTEW U TPOTUBOPEUNIA;

IPOBOJWTH BBIBOALI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX
Y MHAYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

pa3OupaTh  JOKa3aTelbCTBA  MAaTEMaTUYECKUX  YTBEPKIECHUUH  (IpsIMbIe
M OT MPOTUBHOIO), TMPOBOJIUTH CAMOCTOATEIBbHO HECIOXHbBIE JIO0KAa3aTeNbCTBA
MaTeMaTU4ecKuX (PaKkToB, BBICTPAaUBATh AapryMEHTAIMIO, MPUBOAUTH MPUMEPHI
Y KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYK/ECHHUS;

BbIOMpATh CHIOCO0 pelleHus y4yeOHOW 3a1auM (CpaBHUBATh HECKOJIBKO BApUAHTOB
pelieHusi, BHIOMpaTh Hanbosee MOAXOASAIINI ¢ YYETOM CaMOCTOSTENbHO BBIJIEIEHHBIX
KPUTEPUEB).

Bba3oBblie ucciieqoBaTebCKue 1eiiCTBUA

UCIIOJIb30BaTh  BOMPOCHI KAk HUCCIEAOBATEIbCKUNM HMHCTPYMEHT IO3HAHUS,
(hopMyIHPOBATh BOMPOCHI, (PUKCUPYIOMIKE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOSATEIIBHO
yCTaHABJIMBATh UCKOMOE M JIaHHOE, (OPMHUPOBATH THIOTE3Y, apryMEHTHUPOBATH CBOIO
MO3UIUIO0, MHEHUE;

IPOBOJUTH 10 CAMOCTOSITEIbHO COCTABIICHHOMY TUIaHY HECJIOXKHBIM IKCIIEPUMEHT,
HEOOJIbIIIOE UCCIIEOBAHNE 110 YCTAHOBICHUIO OCOOEHHOCTEH MaTeMaTHUYEeCKOro 00bEKTa,
3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;

CaMOCTOSITENILHO  (OPMYJIMPOBaTh OOOOIIEHHS M BBIBOJBI 10 pe3yJbTaTaM
IPOBEJICHHOTO HAOIIOJCHUS, UCCIIE0BAaHUS, OLEHUBATH JOCTOBEPHOCTh MOJIYYEHHBIX
pE3yNbTaTOB, BHIBOJAOB M 00O0IIECHUH;

IPOTHO3UPOBATh BO3MOJKHOE pAa3BUTHE TMpoOLEcca, a TaKXKE BbIIBUIATh
IPEATIONIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pa6ora ¢ undopmanueii:

BBISIBJISITH ~ HEJIOCTATOYHOCTh W HM30BITOYHOCTh ~ MHGOpMAIMHU,  JAHHBIX,
HEOOXOJIMMBIX JIJISl PEIlICHUs 3a/1a4u;

BBIOWpATh,  AHATU3UPOBATh,  CHUCTEMATU3UPOBATH U  UHTEPHPETUPOBATH
MH(pOpMAIINIO PA3IMUHBIX BUI0B U (DOPM MPEACTABICHHUS;

BbIOMpaTh (HopMy MpeacTaBiIeHUS MHPOPMALMKU U WILIIOCTPUPOBATH PEIIaeMble
3a/1a4l CXeMaMHu, JuarpaMmaMu, HHOU TpauKoi U UX KOMOMHAIUSMU;



OILICHUBATh HAJEKHOCTh MHGOPMAIMH IO KPUTEPHUSIM, TPEII0KEHHBIM YIUTEIEM
Wi cPOopMyIIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMmyHMKaTHBHBIE YHUBepCcaJbHble yueOHbIe JeiicTBHUA

KomMmyHuKaTUBHBIE  yHHMBEpCaJlbHbIE  y4eOHBbIE  JIEHCTBHS  00ECIEUMBAIOT

c(hOpMUPOBAHHOCTH COIIMATBHBIX HABBIKOB 00yYaIOITHXCS.
O0wmennue:

BOCIIpUHUMATh M (QOPMYJIUPOBATH CYKIEHUS B COOTBETCTBHUHM C YCIOBUSMHU
U LEeISIMH OOLIEHMs, ICHO, TOYHO, FPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHHSI B YCTHBIX
U NUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHMsS MO XOAY PELICHHS 3aa4d U MOTYyYEHHBIM
pe3yJpTaTam;

B XO/€ OOCYXIEHHs 3a/JaBaTb BOMNPOCHl IO CYILIECTBY OOCYKIA€MOW TEMBI,
npoOJieMbl, pelaeMoi 3a/laduM, BbICKa3bIBaTh WJEH, HAlleJIEHHbIE Ha MOUCK pPEelIeHUs,
CONOCTAaBIISATh CBOM CYXKIEHUS C CYXICHUSMU JAPYTHMX YYaCTHHUKOB JIMAJora,
oOHapyKMBaTh pa3IMuMe U CXOACTBO IMO3MIIHI, B KOPPEKTHON PopMe (popmyInpoBaTh
pa3HOIJIacHsl, CBOU BO3PAXKEHUS;

OPEICTaBIATh PE3YyJbTaThl PEUICHUS 3aJaud, SKCIEPUMEHTa, HCCIEIOBAHMS,
MPOEKTa, CAMOCTOSATENbHO BBHIOMPATh (OpMAT BBICTYIUICHHS C YYETOM 3ajad
MIPE3EHTALMU U OCOOEHHOCTEHN ayJUTOPHUH.

CoTpyaHHYeCTBO:

MNOHMMATh U UCIIOJIB30BaTh MPEUMYILIECTBA KOMaHIHOW U HHIUBUAYAIbHOU pabOThI
IpU pelIeHNH Y4eOHbIX MaTeMaTHUECKUX 3a7a4;

OpPUHUMATh LE€Jdb COBMECTHOM JIE€ATEIbHOCTH, IUIAHMPOBAaTh OPTaHHU3ALUIO
COBMECTHOM paboThl, paclpeaeisTh BUAbl padoT, 10roBapuBaThCsl, 00CYkAaTh MPOIECC
U pe3ynbTar paboThl, 0000I11aTh MHEHUS! HECKOJIBKHUX YEIOBEK;

y4acTBOBAaTh B TPYNNOBBIX (opMax paldoThl (0OCYKIeHUs, OOMEH MHEHUSIMHU,
MO3TOBbI€ HITYPMBbI U IPYTUE), BHINOIHATH CBOIO YaCTh padOThl M KOOPJAMHUPOBATH CBOU
JEUCTBUS C APYTMMH YIEHAMHU KOMaH/bl, OLIEHUBATh Ka4€CTBO CBOETO BKJIaJa B OOLIUI
IOPOAYKT IO KPUTEPUSIM, CHOPMYITHPOBAHHBIM yUYACTHUKAMU B3aUMOAECHCTBHS.

PeryasiTuBHbIe YHUBepcajbHble yY4eOHbIe [1elCTBUA

PerynaruBHble yHUBEpCaAIbHBIE yUueOHBIC IEUCTBUS 00eCTIeYnBatoT (hOPMHUPOBAHUE

CMBICJIOBBIX YCTAHOBOK U JKMU3HEHHBIX HABBIKOB JINYHOCTH.
Camoopranusanus:

CaMOCTOSITENTFHO COCTaBIIATh ITUIAH, allTOPUTM pEUICHHs 3a1a4y (WA €ro 4acTh),
BbIOMpATh CMoco0 peuieHusi € YYETOM MMEIOLIUXCS PECYpcOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHUPOBATh W KOPPEKTUPOBATh BapHAHTHI PEUICHUN C y4ETOM
HOBOW MH(OpPMALIUH.



CaMOKOHTPOJIb:

BJIAJICTh CIOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOJISI TIpollecca W pe3ysbTaTa
pElIeHHs] MaTeMaTUIEeCKOM 3a1a9H;

NPEIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NIPH PCIICHUH 3aJ]1a4yH,
BHOCUTH KOPPEKTHBBI B JIEATETLHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAlJICHHBIX
OIMOOK, BEISIBICHHBIX TPYAHOCTEH;

OLICHWBAaTh COOTBETCTBHE pe3yibTaTa JEATENbHOCTH TIIOCTABJICHHON IIeTH
U YCIIOBUSAM, OOBSICHATH MPUYMHBI JOCTWKCHHS WJIM HEIOCTHKEHUS IIeTTH, HAXOIUTh
OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIAMETHBIE PE3YJIbTATBI

IIpenmeTHbIe pe3ynbTaThl OCBOEHUS MPOTrPaMMBbI 110 MAaTEMAaTUKE MPEICTaBICHBI
0 rojlaM OOy4YeHHUs B paMKax OTAENbHBIX YYEOHBIX KypCOB: B 5—6 Kiaccax — Kypca
«Matematukay», B /-9 kimaccax — KypcoB «Anredbpa», «'eomerpusi», «BeposTHOCTH
Y CTaTUCTHUKAY.



YUEBHBIN KYPC
«MATEMATHKA» B 5-6 KJIACCAX

HOACHUTEJIBHASA 3AIIMCKA

[TpuopuTeTHBIME TIENIIMHU O0YUYCHHUS MaTEeMaTHKE B 5—6 Kilaccax sIBISIOTCS:

e TMPOAODKeHHE (OPMHUPOBAHUSI OCHOBHBIX MaTEMAaTUUECKUX TOHSTHUM
(uucmo, BenWYMHA, TeoMeTpuueckas (Qurypa), obecreunBarommux
MPEEMCTBEHHOCTh W TEPCIEKTUBHOCTh MAaTeMaTHYEeCKOTrO 00pa3oBaHUS
00 yJarOIINXCS;

e Ppa3BUTHE WHTEJIJIEKTYaJTbHBIX u TBOPYECKUX criocoOHoCcTEH
oOy4JamIuxcs, MO3HABATENbHOM  aKTUBHOCTH,  HCCIIEIOBATEIbCKUX
YMEHHUM, HHTEpeca K U3yUYCHUIO MaTeMaTUKH;

e TMOJBEICHUE OOYYAIOIIUXCSA HA JOCTYITHOM JIJIi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MAaTEMATUKHU U OKPY>KAIOIIEro MUPA;

e (QopmupoBanue (GYHKIMOHATBLHOM  MaTEMaTHYECKOH  TI'PAMOTHOCTH:
YMEHUS pacro3HaBaTh MAaTEMATHUYECKUE OOBEKTHI B PEATbHBIX KU3ZHCHHBIX
CUTyallusiX, NMPUMEHSITh OCBOCHHBIE YMEHHS [JIi PELICHUS] MPAKTUKO-
OPUEHTHPOBAHHBIX 3aja4, MHTEPHPETUPOBATH MOJIYYEHHbIE PE3YIbTAThl U
OLICHMBATh UX Ha COOTBETCTBUE MTPAKTUUECKON CUTYALUU.

OcHOBHbIE JIMHUU COAEpKaHUS Kypca MareMmaTuku B S5—6 Kiaccax —
apupMeTHUecKass U TeOMEeTpUYecKasi, KOTOpPhIE pPa3BUBAIOTCA NapajlieNbHO,
KaXKJ1asi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOMW, OHAKO, HE HE3aBUCHUMO OJHA OT
JIPYroW, a B TECHOM KOHTAKT€ M B3aUMOJCHUCTBUU. Takke B Kypce€ MATEMAaTUKH
IIPOUCXOJUT 3HAKOMCTBO C 3JIEMEHTaMU alreOpbl U ONMKUCATENbHON CTATUCTUKHU.

N3yuenne apudmeTndeckoro Marepuaia HaUMHAETCA CO CUCTEMAaTH3aluu U
pa3BUTHS 3HAHHMI O HATYpaJbHBIX YMCIIAX, MOJTYYECHHBIX HAa YPOBHE HAYAIBHOIO
obmrero odpaszoBanus. [Ipu 3TOM COBEPIIICHCTBOBAHNE BBHIYMCIUTEILHON TEXHUKH
U (OPMHUPOBAHUE HOBBIX TEOPETUYCCKUX 3HAHUN COYETACTCS C Pa3BUTHEM
BBIYUCIIUTENBHON KYJIbTYphl, B YACTHOCTU C OOYYEHHEM MPOCTEHIIUM mnpuémMam
NPUKHUJIKA U OLIEHKH pPE3YJIbTATOB BBIUMCICHUI. M3ydeHHne HaTypaJlbHBIX UYHCE
IpOJIOJKAeTCsl B 6 KJjlacce 3HAKOMCTBOM C HAYaJIbHBIMU MOHATHSIMU TEOPUU
JETUMOCTH.

Hauano wusydeHusi OOBIKHOBEHHBIX W JIECSITUYHBIX JAPOOEH OTHECEHO K 5
KJIaccy. DTO MEPBBI 3Talm B OCBOCHUU APOOEH, KOT/la MPOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMU WJICSIMU, MOHATUSAMH TeMbI. [Ipu 3TOM paccMoTpeHne 0ObIKHOBEHHBIX
npo0eil B MOJHOM 00BbEME MPENIIECTBYET M3YyUCHHIO AECATUYHBIX IpOOEi, 4TO
1[e71ecoo0pa3Ho C TOYKM 3PEHHUS JIOTUKW W3JIOKEHHUS YHUCJIOBOM JIMHHUM, KOTJa
npaBWwia JCUCTBUH € JIECATUYHBIMU JpOOSMHU MOKHO OOOCHOBaTh YK€
U3BECTHBIMU QJITOPUTMAMH BBITIOTHEHUS JEUCTBHUI ¢ OOBIKHOBEHHBIMH JPOOSMHU.



3HaKOMCTBO C JECATHYHBIMH APOOSMH PACHIMPUT BO3MOXKHOCTH JJII TIOHUMaHUS
00yJaroOMMUCS MPUKIIAJTHOTO MPUMEHEHUSI HOBOU 3alHCH MPHU U3YYCHHUH APYTHUX
NPEeIMETOB M MPH MPAKTUIECKOM HCIONb30BaHuu. K 6 Kiaccy OTHECEH BTOpOM
Talm B M3YYEHHHM JpoOei, TI/Je MPOUCXOAUT COBEPUICHCTBOBAHHE HABBIKOB
CpaBHEHHsA U TpeoOpa3zoBaHusi ApoOed, OCBOEHHE HOBBIX BBIYUCIUTEIbHBIX
QITOPUTMOB, OTTAYMBAHWE TEXHUKH BBIYUCICHUH, B TOM 4YHCIEC 3HAYCHHH
BBIPAXEHUI, COlepKalX U OOBIKHOBEHHbIE, U IECATUYHbIE APOOU, YCTAaHOBJIEHHE
CBSI3€H MEXIY HUMH, pACCMOTPEHHE MPUEMOB pEIICHN 33/1a4 Ha ApoOu. B Hauane
6 KJ1acca MPOUCXOIUT 3HAKOMCTBO C MTOHSITHEM MPOIEHTA.

OCOOEHHOCTBIO HW3YYCHHS TMOJIOKHUTEIBHBIX H  OTPUIATEIBHBIX YHCEI
ABJIIETCSL TO, YTO OHU TAK)K€ MOT'YT paccCMaTpHUBAaThCsl B HECKOJBKO 3TamnoB. B 6
KJlacce B Hayayie u3ydeHusi TeMbl «llomokuTenbHble W OTpHUILIATEIbHBIC YUCIIAY
BeIesieTcss moarema «llembie umcma», B paMKax KOTOPOW 3HAKOMCTBO C
OTPUIATETIbHBIMA ~ YUCIAaMH W JCHCTBUSIMHU C  TOJOKUTEIbHBIMU U
OTPHUILATEIbHBIMA YHUCJIAMU MPOUCXOJUT HA OCHOBE COJEP’KATENbHOIO MOAXO[A.
DTO0 MO3BOJIAET HA JOCTYITHOM YPOBHE MO3HAKOMUTH OOYYaIOIIUXCS MPAKTUIECKU
CO BCEMH OCHOBHBIMH MOHATHUSMH TEMBI, B TOM YHCJIE U C MPaBUIAMU 3HAKOB TPH
BBIMIOJTHCHUN apU(PMETHYECKUX IeHCTBUMA. 3ydeHHWe pallmOHAIBHBIX YHCEN Ha
ATOM HE 3aKOHYHTCS, a Oy/IET MPOJIOJKEHO B Kypce anredphl 7 Kiacca.

[Ipn 0oOydeHHM pEIIEHHI0O TEKCTOBBIX 3aJady B 5—6 Kiaccax HCIONb3YHOTCS
apudmernyeckue npuémsl pereHus. [Ipu orpaboTKe BEIUNCIUTEIHHBIX HABBIKOB B
5-6 kaccax paccMaTpPHBAIOTCS TEKCTOBBIC 33aJa4M CJICAYIOIIUX BHIIOB: 33Ja4d Ha
JIBW)KCHHWE, Ha 4YacTH, Ha TNOKYIKH, Ha paboTy M MPOU3BOJUTEIBHOCTH, Ha
NPOIIEHTHI, HA OTHOIICHUS U mponopiuu. OOydaronuecs: 3HaKOMATCS ¢ TpuéMamMu
pelieHust 3ajad  mepeOopoM BO3MOXKHBIX BapUaHTOB, ydarcs paboTaTth C
uHOopMaIe, mpeacTaBIeHHON B popMe TaOJIHIl UITU THATrPaAMM.

B mporpamme yuebHoro kypca «MaremaTHKa»  NPEAYCMOTPEHO
dopMupoBaHuEe MPONEAECBTUYECKUX aNreOpanyecKux mpeacTaBieHuil. bykBa kak
CUMBOJI HEKOTOPOTrO 4HCJa B 3aBHUCHMOCTH OT MAaTeMaTHYeCKOr0 KOHTEKCTa
BBOJIUTCS TMOCTENEHHO. ByKkBeHHas CHUMBOJHMKA IIMPOKO HCIOJB3YETCS TPEexKIe
BCEro JUIsl 3alKCU OOIIMX YTBEPXKACHUNA U MpenioKeHuil, (opMyll, B YaCTHOCTH
JUTS BBIYMCIICHHSI TEOMETPUYECKHUX BEIMUWH, B KAYECTBE «3aMECTHUTENIS» YUCIA.

B mporpamme ydeOHOro kypca «MaremaTuka» MpeACTaBlIeHA HAaTJIsITHAS
reomeTpus, HaIpaBJieHHAs Ha  pa3BuUTHE  OOpa3HOro MBILLUICHHUS,
IPOCTPAHCTBEHHOTO BOOOPAKEHUS, N300pa3UTEIbHBIX YMEHHM. DTO BaXKHBIN 3Tal
B M3YYCHHHM T€OMETPHH, KOTOPHIH OCYIIECTBISETCS Ha HATJISIHO-TPAKTUIECKOM
YpOBHE, OMHMPACTCS Ha HarJsAHO-0Opa3HOe MbINUICHHE oOydaromuxcs. bombimas
pOJb  OTBOAMTCS  MPAKTUYECKOM  JEATENbHOCTH, OIBITY, 3KCHEPUMEHTY,
MoaenupoBaHuio. OO0yJaronmecss 3HaKOMATCS ¢ TEOMETPUUIECKUMHU (hurypamu Ha



IJIOCKOCTH W B TPOCTPAHCTBE, ¢ MX MPOCTEHIIMMHU KOH(MUTYypaIUsIMH, ydaTcs
n3o0pakaTh WX Ha HEJIMHOBAaHHOW W KJeT4yarod Oymare, paccMaTpuBarOT HX
npocreilimme cBoiicTBa. B mponecce uM3yyeHUs HArJSIAHOW T€OMETPHUM 3HAHUS,
MOJTy4CHHBIC OOYYaloNMMHUCA Ha YPOBHE HAYadbHOTO OOIIero oOpa3oBaHUS,
CUCTEMATU3UPYIOTCS U PACIIIUPSIOTCS.

CornacHo yueOHOMY IUIaHy B 5—6 Kjaccax HM3y4aeTcsi MHTErPUPOBAHHBIN
npenmer «MaTtemaTuka», KOTOpBIM BKIIOYAaeT apuMETUYECKUN MaTepuanl u
HAIJSIAHYI0 TEOMETPUIO, a TaKXKe MPOIEIECBTUYECKUE CBEACHUS U3 alreOpsl,
AJIEMEHTHI JIOTUKHU U HaJayia ONMUCaTEeIbHOM CTaTUCTUKH.

Ha usydenne yueGHoro kypca «Maremaruka» orBonutca 340 yacoB: B 5
kiacce — 170 gacoB (5 wacoB B Henento), B 6 kiacce — 170 yacoB (5 vacoB B
HEJIETIO0).



COJAEP XAHME OBYUYEHUA
5 KIIACC

HarypajbHble 4nc/ia M HYJIb

HarypansHoe uwncno. Psg narypanbubix uucen. Yucno 0. M3o0paxeHue
HATypaJIbHBIX YUCE TOUKAMU Ha KOOPAUHATHON (YUCIOBOM) MPSIMOIA.

[To3ummonnass cucrteMa cuuciieHus. Pumckas HyMmepauuss Kak IIpuUMEp
HEIO3UIIMOHHOM CUCTEMBI CUUCIIEHUS. [lecATUYHAs CUCTEMA CUMCIICHUS.

CpaBHEHME HATypAJIbHBIX YUCEN, CPABHEHHWE HATYPAJIbHBIX YUCE C HYJEM.
CniocoObl cpaBHeHus. OKpyrieHue HATypadbHBIX YHCEIL.

CroxeHue HaTypaJIbHBIX YKMCEN, CBOMCTBO HYJISI MPU CI0KEHUU. Bhruntanue
KaK JelcTBUE, OOpPaTHOE CIOKEHUIO. Y MHOKEHUE HATypaJbHbIX YUCEN, CBOMCTBA
HYJAs W €IUWHULBI Tpu yYMHOXKeHUM. [leneHwe Kkak peiicTBue, oOpaTHOE
YMHOKEHUI0. KOMITIOHEHTHI AEICTBHI, CBsI3b MEXAy HUMU. [IpoBepka pe3ynbprara
apudmernyeckoro nerctBus. IlepeMecTuTenbHOE W COYETATEIBHOE CBOWCTBA
(3aKOHBI) CJIOXKEHUSI U YMHOXEHUS, PACHpPEIeUTEIbHOE CBOMCTBO (3aKOH)
YMHOKEHUS.

Hcnonp3oBanue OyKB a1t 0003HaUEHHSI HEU3BECTHOI'O KOMIIOHEHTA U 3allUCH
CBOMCTB apU(PMETUUECKUX JTCHUCTBUM.

Jlenutenu W KpaTHBIE YHCIIA, PA3JOKEHUE Ha MHOXuTenu. l[Ipocteie n
coctaBHble yucna. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKoM.

CreneHb ¢ HaTypaJbHBIM TIOKa3aTeleM. 3aluCch 4YUCIa B BHIE CYMMBbI
Pa3psIHBIX CIAracMblX.

HucnoBoe BelpakeHue. BpluucieHue 3HAYEHUW YMCIOBBIX BBIPAKECHUH,
NOpSIIOK  BBINOJIHEHUS  AedcTBU.  Vcronb3oBaHWME  TPU  BBIYMCIIEHUAX
NEPEMECTUTENIBHOIO W COYETATEIbHOIO CBOWCTB (3aKOHOB) CIIOXKEHUA U
YMHOXKEHUS, PACIPEAEITUTENBHOTO CBOMCTBA YMHOKEHUS.

Apodu

[IpencraBnenne o napoOu Kak croco0e 3aluch 4YacTH  BEJIUYUHBI.
OObikHOBeHHBIE JpoOu. [lpaBuibHBIE W HempaBWiIbHble ApoOu. CMellaHHas
IpoOb, TPEICTABICHUE CMEIIAaHHOW JpoOM B BHJIE€ HENPABUIBHON JpoOU U
BbIJICJIEHUE 1I€JION YacTH 4ucia U3 HempaBWiIbHOU apobu. M3obpaxkenue apodeit
TOYKaMU Ha YUCIOBOM MpsiMoil. OcHOBHOE CBOMCTBO Jipodu. CokpailieHue apooei.
[IpuBenenue apodbu Kk HOBOMY 3HaMmeHaTeno. CpaBHEeHUE TpOoOei.

CrnoxeHue v BblYUTaHUE IpoOeil. YMHOXKEHUE U JiefieHue ApoOel, B3auMHO
oOpaTHbie [pobu. HaxoxaeHne yacTu 1enoro v 1eaoro o ero 4YacTu.

Hecsatuunas 3anuch apoOei. [IpencrtaBieHune AecsiTUYHOW ApoOU B BUJEC
OObIKHOBeHHOW. M300parkeHne JECATUYHBIX JApoOei TOYKaMU Ha YHUCIOBOU
npsimoil. CpaBHEHHUE IECATUYHBIX IpOOEH.



Apudmernyeckue JEUCTBUS C JECATHUHBIMH JpoOsmu. OKpyrieHue
JECATUYHBIX ApOOeH.

Pemienne TekcToBBIX 3a1a4

Pemenne TekcTOBBIX 3amau  apudmermueckum  crmocoboM.  Pemenue
jJoruueckux 3anad. PemieHue 3amau mepedOpoOM BCEX BO3MOXKHBIX BAapUAHTOB.
Wcnonb3oBanue npu perieHuu 3aa4 Tabaul] U CXEM.

Pemienne 3amau, conxepkamMx 3aBUCHMOCTH, CBSI3bIBAOIIUE BEJIWYMHBI:
CKOpOCTb, BpEMs, pacCTOSIHHE, I1I€HA, KOJWYECTBO, CTOUMOCTh. EIWHUILIBI
U3MEPEHUs: Macchl, 00bEMa, II€HBI, PACCTOSHUSA, BPEMEHH, CKOpoCcTH. CBA3b
MEXIy €IMHUIAMU U3MEPEHUS KaXK10M BETUYUHBI.

Pemenne ocHOBHBIX 3a71a4 HA IPOOH.

[IpencraBienrie TaHHBIX B BUE TAOJIHII, CTOTOYATHIX JUATrPAMM.

Harasignas reomerpus

Harnsanele npencraBieHuss o (urypax Ha IDJIOCKOCTH: TOYKa, NpsiMas,
OTPE30K, JIyd, YIroJjl, JIOMaHasi, MHOTOYI'OJIbHUK, OKPY>KHOCTb, Kpyr. Yroiu. [Ipsamoii,
OCTPBIH, TYNON U PAa3BEPHYTHIN YIJIBI.

JlnuHa oTpe3ka, METpUUYECKHE €IUHULIBI JJIMHBL. [[TMHa JIOMaHO#, IEpUMET]
MHOIOyrojibHuKa. MI3MepeHne 1 moCTpOEHUE YIJIOB € MOMOLIBIO TPAHCIIOPTHPA.

Harnspaaele mpeactaBieHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJBHUK,
NPSIMOYTOJILHUK, KBaAPAaT, TPEYTOJIbHUK, O PABEHCTBE PUTYP.

N3obpaxkenue ¢uryp, B ToM umcie Ha kierdyarod Oymare. Iloctpoenue
KoH(pUrypanuii U3 yacted ImpsMOH, OKPY>KHOCTH Ha HEJIMHOBAHHOW M KJIETYaTOU
Oymare. Mcnons30BaHue CBOMCTB CTOPOH U YTIIOB IPSIMOYT OJIbHHKA, KBaIpaTa.

[nomane OpsAMOYrOJIbHUKA YW MHOTOYTOJIBHUKOB, COCTABJICHHBIX U3
IPSMOYTOJIBLHUKOB, B TOM 4ucie (uryp, n3o0pakEHHBIX Ha KieTdyatod Oymare.
Ennannel uamepenus miomanu.

Harnsaaple mpencTaBieHns o MPOCTPAHCTBEHHBIX GUTYpaX: MPSIMOYTOJIbHBIN
MapAJUIENENUATIET, KYyO, MHOTOTPaHHUKH. N3o0paxenne  mpocTeHIImx
MHOrorpaHHukoB. Pa3BépTku kyba u mnapawienenunena. Cosmanue Mopenei
MHOTOTPAaHHUKOB (U3 OyMaru, MpoOBOJIOKH, IJIACTHJIMHA U IPYTUX MATEPUATIOB).

OO0BEM TPSAMOYTOJABHOIO Mapajuienenunena, kyoa. EnuHuibl u3mepeHus
o0BEMa.

6 KJIACC

HarypajbHble ynciia

Apudmernueckue IEHCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMU UYHCIAMH.
YucnoBple  BBIpAXKEHUS, MOPANOK  JIEUCTBHM,  HCIOIB30BaHHE  CKOOOK.
Hcnonp30BaHne NpH BBIYUCIEHUAX MEPEMECTUTEIBHOIO M COYETATEIBbHOIO
CBOMCTB CIIOXKEHUS M YMHOXKEHUS, PACHPEICIUTEILHOIO CBONCTBA YMHOXECHUS.
OxkpyrieHue HaTypaabHBIX YHCEIL.



JlenuTenu ¥ KpaTHbIE YKCIIa, HAMOOIBIIUNA OOIIMI AETUTENIb U HAUMEHbIIIEe
oOuree kpaTHoe. JlenuMocTh CyMMBI U pou3BeieHus. [lenenne ¢ ocTaTkoM.

JApodu

OObIKHOBEHHAs1 JIPOOb, OCHOBHOE CBOWCTBO JpOOH, COKpAIeHUEe IpoOei.
CpaBHeHue U ynopsiiourBaHue apooeil. Pemienue 3aga4 Ha HaXOXKJEHUE YaCTH OT
[EeJOro W IeJIoro Mo ero 4vactu. [IpoOHoe 4Yucio Kak pe3yibTaT JeJeHHUS.
[IpencraBnenue necaTUUHON IpOOU B BUE OOBIKHOBEHHOUN JPOOU U BO3MOKHOCTh
Ipe/ICTaBlIeHNUss OOBIKHOBEHHOW APOOU B BUJE AECATUUHOW. JlecsaTuuHble ApoOH U
MeTpuYecKas cucteMa Mep. ApudpmMerudeckue AUCTBUS U YUCIOBBIE BBIPAKECHUS
C OOBIKHOBEHHBIMU U JICCITUUHBIMU JAPOOSMHU.

Otnomienue. [lenenwe B JaHHOM OTHOIIEHWH. Macmral, MTpomopIus.
[Iprmenenne mponopurii Npy PEIICHUH 3a1a4.

[Tonsatue npoiieHTa. Beiuncienne npoleHTa OT BETUYUHBI U BEJIMUUHBI 0 €&
NPOLEHTY. BbIpaskeHue MpoIEHTOB AECATUYHBIMU IpoOsmu. Pemienue 3agau Ha
POLIEHTHL. BhipaskeHre OTHOLIEHUS BEJTUYUH B MPOIIEHTaX.

HonoxuTeNbHBIE U OTPUIATEIbHBIE YHCJIA

[TonoxurenbHple W OTpUUATENbHbIE 4ynciaa. Llenble uncna. Monyne 4ucina,
reoMeTpuyecKas UHTeprpeTanus Moayns uyucia. M3o0paxkenue uncen Ha
KOOpAMHATHOM  mpsiMod.  UwucioBble  npoMexyTku. CpaBHeHUE  4uCel.
Apudmernyeckue AeMUCTBUS C MOT0KUTEIbHBIMU U OTPUIIATEILHBIMU YUCIaMHU.

[IpssmoyrosibHas cucTemMa KOOpJAMHAT Ha IUIOCKOCTU. KoopJuHAThI TOUKH Ha
IUIOCKOCTH, abcuucca u opauHara. [loctpoenne Touek U GUryp Ha KOOpJAUHATHOM
IUIOCKOCTH.

BykBeHHbIEe BbIpaKeHUsI

[Ipumenenue OykB IS 3alUCH  MATEMAaTHYECKUX  BBIpAXKEHUU U
npennoxxkenuii. CBoicTBa apudmernueckux aercTBuil. BykBeHHBIE BbIpaKEHUS U
YUCJIOBBIE TMOJICTAHOBKU. DBYyKBEHHbIE pPABEHCTBA, HAXOXKJIECHHE HEU3BECTHOTO
KoMIoHeHTa. Dopmysbl, (HOpMylibl MEPUMETpA U IUIOMIAAN MPSIMOYTOJIBHUKA,
KBajpaTa, 00bEMa mapasienenumneaa u kyoa.

Penienue TeKCcTOBbBIX 32124

Pemenne TekcTOBBIX 3amad  apudmermueckuMm  crmocoboM. Pemenue
Joruveckux 3ajad. Pemenue 3agau nepebOpoM BCceX BOZMOMXKHBIX BAPUAHTOB.

Pewmrenne 3agau, comepamyx 3aBUCUMOCTH, CBS3BIBAIOIIMX BEIUYUHBI:
CKOPOCTb, BpeMmH, paccTosiHue, LIEHA, KOJIMYECTBO, CTOUMOCTb,
IPOU3BOUTEILHOCTh, BpeMs, O0BEM paboThl. EnuHUIEI W3MEpeHUus: Macchl,
CTOMMOCTH, pAaCCTOSIHUS, BpPEMEHH, CKOpOocTH. CBs3b MEXIYy €IUHHUIIAMU
U3MEPEHUS KaXK10W BEJIMUMHBI.

Pemiennie 3amauy, CBSI3aHHBIX C OTHOIIEHUEM, MPOMOPILUOHAIBHOCTHIO
BEJIMYHH, MMPOTICHTAMH; PEIIEHNE OCHOBHBIX 3aJ1a4 Ha IPOOU 1 TIPOIICHTHI.



OueHka W TpUKUIKA, OKpyrieHue pesynbTata. CocTaBieHHe OyKBEHHBIX
BBIPAYKCHUH 110 YCIIOBHUIO 3a7a4H.

[IpencraBnenure JaHHBIX C MOMOINIbIO Tabmui M auarpamm. Cronduyarbie
JIAarpaMMbl: YTEHHE U TOCTPOEHUE. UTEHHE KPYrOBbIX AUATPAMM.

HarasigHasi reomerpust

Harnsanele npencraBieHuss o (urypax Ha IJIOCKOCTH: TOYKa, NpsiMas,
OTPE30K, JIy4, yroJjl, JIOMaHas, MHOTOYIOJIbHUK, YETBIPEXYTOJbHUK, TPEYTOJbHUK,
OKPY’KHOCTb, KPYT.

B3anMmHoe pacnonokeHue IBYX IMPSAMBIX Ha IUIOCKOCTH, IapajuleNIbHbIE
psMbIE, TMEPIEHIUKYJApHbIE NpsAMble. M3MepeHue paccTOsSHUN: MEXAY ABYMS
TOYKAMU, OT TOUYKH JI0 NPSAMOM, JJIMHA MapLIPyTa Ha KBAJAPATHOU CETKE.

N3mepenne u mNOCTpOEHHE YII0B C IOMOLIBIO TpaHcHopTupa. Bumel
TPEYrOJIbHUKOB!: OCTPOYTOJIbHBI, IIPSIMOYT' OJIbHBIN, TYIIOYI'OJIbHBIN,
paBHOOEIPEHHBIH, PaBHOCTOPOHHHUM. YeTbIpEXYTOJIbHUK, IIPUMEPHI
YETBIPEXYTOJIBHUKOB. [IpAMOYyronbHUK, KBagpaT: UCII0JIb30BaHNE CBOMCTB CTOPOH,
yIa0B, nuaroHaneid. M3oOpaxkeHue reomeTpuueckux (UTyp Ha HEIMHOBAHHOU
Oymare ¢ WCHOJNb30BAHUEM LIMPKYJS, JMHEHKHU, YrOJbHUKA, TPAHCIOPTHUPA.
[TocTpoeHnus Ha KieTdaroi Oymare.

[lepumerp w™HOroyronpHuka. IloHsTe tuomEanu GUTYpHl, EIUHUIIBI
u3Mepenus miomanu. [IpubnmwkEéHHoe n3Mepenue miomaau Guryp, B TOM 4uciie
Ha KBaJipaTHOU ceTke. [IpubnmxénHoe n3MepeHue JUIMHbI OKPYXHOCTH, TIIOLIAAH
Kpyra.

CummMerpusi: IeHTpaJIbHAas, OCEBast U 3€pKaJIbHAsl CHMMETPHH.

[TocTpoeHne CUMMETPUYHBIX PUTYD.

Harnsgueie IIPENCTABICHUS 0 IIPOCTPAHCTBEHHBIX ¢durypax:
napajyienenunen, KyO, mpusMma, NUpaMuaa, KOHYC, LMIUHApP, Imap u cdepa.
N3o0pakenne mpoctpaHcTBEHHBIX Guryp. [IpuMeps! pa3BEpTOK MHOTOTPaHHUKOB,
IMHApa U KoHyca. Co3naHue Mojenell MpoCTPaHCTBEHHbIX Guryp (u3 Oymarw,
IPOBOJIOKH, TIACTUIIMHA U IPYTUX MaTEPHAIIOB).

ITonarne o0béMa, eauHUILI U3MepeHus o00béMa. OOBEM NIPAMOYTOIBLHOTO
napajienenunena, kyoa.



HPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 5 kJiacce OOyYaromIMiiCS TOMYYHUT CIEAYIOIINE
peAMETHBIE PE3YJIbTaThI:

Yucsia 1 BIYUCJICHUS

[lormmaTe W TPaBWIBHO  yHOTPEOJSATh TEPMHUHBI, CBS3aHHBIE C
HATypaJIbHBIMU YHUCJIAMH, OOBIKHOBEHHBIMU U JECATUYHBIMU JIPOOSIMHU.

CpaBHUBaTh M YHOPSJAOYMBATH HAaTypajbHbIC YHCJIA, CpPaBHUBATh B
POCTEUIINX CITydasx OOBIKHOBEHHBIE APOOH, IECATUYHBIE IPOOH.

CooTHOCUTP  TOYKY HA  KOOPJWHATHOW  (YMCIIOBOWM)  WpsIMOML ¢
COOTBETCTBYIOIIMM €M YHUCJIOM U HM300pa)kaTh HATypaJibHbIE YHMCJIa TOYKAMHU Ha
KOOPJIMHATHOM (YUCIIOBOM) TIPSMOM.

Beimonuasate  apudmerndeckue ACUCTBUS C HATypalbHBIMH YUCIAMU, C
OOBIKHOBEHHBIMHU JIPOOSIMU B MPOCTEUIIIUX CITyYasX.

BrInoaHATh NpOBEPKY, MPUKUIKY PE3YJIbTaTa BHIUUCICHUM.

OKpyrisiTh HaTypaJbHbIE YHUCTIA.

Penrenue TeKcTOBbBIX 32124

Pemiath TeKCTOBbIE 3ajauu apuPMETUUYECKUM CIOCOOOM U C MOMOIIBIO
OpraHU30BAHHOI'0 KOHEYHOTO Tiepedopa BCEX BO3MOKHBIX BapUAHTOB.

Pemate 3amaum, copepramiye 3aBUCHMOCTH, CBSI3bIBAIOIINE BEJIWYUHBI:
CKOpOCTb, BpEMs, PACCTOSIHUE, 1I€HA, KOJITUYECTBO, CTOUMOCTb.

Ucnonp3oBaTh KpaTKUe 3aluCH, CXEMbI, TaOJUIbl, OOO3HAYEHUS MpU
penieHnuy 3aaad.

[Tonb30BaThCS OCHOBHBIMH  €IWHHUIIAMUA  HM3MEPEHUs: II€HBbI, MAacChl,
pacCTosiHMs, BPEMEHHU, CKOPOCTH, BBIPAKaTh OJHU EIWHUIBI BEIUYUHBI 4Yepe3
TpyTHE.

N3BnekaTh, aHaIM3UpOBATh, OIEHUBATHh HMH(OpPMAIINIO, MPEACTaBICHHYIO B
Tabnuile, HAa CTOMOYATOM JUarpaMme, WHTEPIPETUPOBATH MPEACTABICHHBIC
JTAHHBIE, UCIIOJIb30BATh TAHHBIC MPU PEUICHUHU 3aa4.

HarasinHasi reomerpust

[Tonb30BaThCS TEOMETPUUECKUMU MOHATUSMU: TOUYKA, MpsiMasi, OTPE30K, JyY,
yroJI, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh TpPUMEPHI OOBEKTOB OKPYXKAIOMIETO MHpPa, UMEIONUX (GopMy
W3YYEHHBIX T€OMETPUUECKUX UTyp.

Hcnonb3oBaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIUIAaMH: BEpIIMHA, CTOPOHA, C
MHOTOYT'OJIbHUKAaMH: YTOJ, BEpUIMHA, CTOPOHA, JAMAroHalb, C OKPYXHOCTBIO:
paauyc, iuamerp, IeHTp.

N3o0paxkath H3ydE€HHBIE TE€OMETpPUYECKHE (UTYphl HAa HEIWHOBAHHOU W
KJIETYaTON OyMare ¢ TOMOIIBIO IIUPKYJIS U JIMHEHKH.



HaxoguTe mivMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C IOMOIIBIO
JIMHEWKHU, CTPOUTh OTPE3KH 3aJaHHOW JUIMHBI, CTPOUTH OKPYKHOCTh 3aJJaHHOI'O
panuyca.

Hcnonb30BaTh CBOKMCTBA CTOPOH M YTJIOB MPAMOYTOJbHUKA, KBAJApaTa s UX
IIOCTPOEHMSI, BBIYMCIIEHUS TUIOMIAINA U IIEPUMETPA.

Boruncnsate nmepuMerp W IUIOMIAJL KBaAparTa, MPSMOYToJibHUKA, (GUryp,
COCTaBJICHHBIX W3 TPSMOYTOJILHUKOB, B TOM 4Hclie (uryp, n3o0pakEHHBIX Ha
KJIeTYaTol Oymare.

[Tonp30BaThCd OCHOBHBIMU METPUYECKMMM EIWHHUIIAMU U3MEPEHUS [JIMHBI,
IUIOLIAAH; BBIPAXKATh OHU €IMHULIBI BEJIMYUHBI Yepes3 Ipyrue.

PacnioznaBath mapamienenurien, KyO, HCIOJB30BaTh TEPMHHOJIOTHIO:
BEpIIMHA, peOpo, I'paHb, U3MEPEHUs, HAXOAUTh HM3MEPEHHs IapajlieeNuIea,
KyoOa.

Boruncnate 00b€M KyOa, mapajjiesienunena Mo 3aJaHHBIM H3MEPEHUSM,
HOJIb30BaThCS €IMHULIAMU U3MEPEHUs 00bEMA.

Pemrate HecnoxkHbIE 3aJa4yd HAa HM3MEPEHHE TE€OMETPUYECKUX BEIWUYUH B
MPAKTUYECKUX CUTYaLUSX.

K xoniy obyuenus B 6 KJjacce 0Oy4arOUIMHCs TOMYYUT CIEAYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

Yucia 1 BBIYMCICHUSA

3HaTh W MOHUMATh TEPMHHBI, CBSI3aHHBIE C PA3JIMYHBIMU BHUJIAMHU YHCEN U
croco0aMu HMX 3alyCH, MEPEeXOAUTh (€CIM ATO BO3MOXKHO) OT OJHOM (opMmbI
3aIlMCH YKCIia K IPYrou.

CpaBHUBaTh M yNOPAJIOYMBATH LENIbIE YHCIa, OOBIKHOBEHHBIE U JIECSITUYHbIE
IpoOu, CpaBHUBATH YHCIIA OJTHOTO U Pa3HbIX 3HAKOB.

BrlimonusTh, coderas yCTHbIE M NHCbMEHHBIE NPUEMBI, apumeTndeckue
JENUCTBUSA C HATypadbHBIMH M TEJIBIMA  YHCIAMH, OOBIKHOBEHHBIMH U
JECATUYHBIMU JIPOOSIMU, TTOJIOKUTEIbHBIMUA U OTPULIATEIbHBIMU YHCIIAMH.

BpuncnsaTh 3HAYEHUS] YUCIOBBIX BBIPAKEHUM, BBINOIHATH MNPUKUIKY H
OLICHKY pe3yJibTaTa BBIUYMCICHUHN, BBITIONHATh NPEOOpPa3OBaHUS UYHCIOBBIX
BBIPOKEHUN HA OCHOBE CBOMCTB apu(PMETHUECKUX JIEHCTBUIA.

CoOTHOCUTH TOYKY Ha KOOPAMHATHOW NPSIMOM C COOTBETCTBYIOIIUM €U
YUCIOM M H300pakaTh 4YHCIIa TOYKAMU Ha KOOPAMHATHOM MpsIMOM, HaXOIUTh
MOZYJIb YUCJIA.

COOTHOCUTH TOYKHM B MPSIMOYTOJIBHOM CHUCTEME KOOPJIHMHAT ¢ KOOPAWHATAMHU
ATOU TOYKH.

OKpyrisiTh 1LI€Tble YMclia U JECATUYHBIE JIPOOU, HAXOJIUTh MPUOIMKEHUS
YHUCEl.

YuciioBble 1 0yKBEHHbIE BHIPAKECHUS



[TornmaTh ¥ ymoTpeOaaTh TEPMUHBI, CB3AHHBIC C 3alMCHIO CTETICHU YHCIIA,
HAXOJUTh KBaJIpaT M KyO YHWCIIa, BBIYUCIIATH 3HAYCHHS YUCIIOBBIX BBIPAXKCHHH,
COJIepKAIIUX CTEIEHHU.

[Tonp30BaThCS MpU3HAKAMHE JEIIMMOCTH, PACKIIAIbIBATh HATYpPAJIbHBIC YHCIIA
Ha TIPOCTHIC MHOXHUTEIIH.

[Tonb3oBaThCs MacITabOOM, COCTaBJISATH MIPOMOPIIMU M OTHOILICHHUS.

Hcnonb3oBaTh OYKBBI 111 0003HAYEHUST YUCET MPU 3alUCA MAaTEMATUYECKUX
BBIPKECHUN, COCTABIISTH OYKBEHHBIE BBIPAKECHUS W (POPMYIIBI, HAXOIUTH 3HAUCHHUSI
OYKBEHHBIX  BBIPOKCHHM, OCYIIECTBISASA HEOOXOAWMBIC IIOJACTAHOBKH U
npeoOpa3zoBaHus.

Haxonuts Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pelenue TeKCTOBBIX 32124

Petiate MHOTOIIAaroBbI€ TEKCTOBBIE 3a7a4M apU(PMETUUECKUM CIIOCOOOM.

PemaTtes 3agaud, CBSI3aHHbIE C OTHOLIEHUEM, MPOMOPIUOHAIBHOCTHIO
BEJIMYHH, MPOIICHTAMHU, PelIaTh TPU OCHOBHBIC 33141 HA APOOH U MPOIICHTHI.

Pemare 3amaum, comepikamie 3aBUCHUMOCTH, CBSI3BIBAIONINE BEIIMYWHBI:
CKOPOCTb, BpeMs, paccTosiHue, 1IeHa, KOJIMYECTBO, CTOUMOCT,
IPOU3BOAUTEILHOCTh, BpeMsi, O0BEM paboOThl, UCHONB3Yysd apudmerrueckue
NEHUCTBUSA,  OICHKY, TMPUKHUIKY, TOJb30BAThCs  CAMHHUIIAMH  H3MEPCHUS
COOTBETCTBYIOIIUX BEITMYHH.

CocTaBnsaTh OYKBEHHBIE BBIPAYKEHUS 110 YCIOBHUIO 33/1a4H.

W3Bnekats wHbOpMaIMIO, MNPEACTABICHHYI0 B TaOMWIAX, HA JIMHEWHOM,
CTONOYATONW WM KpPYroBOW JuarpamMmax, HHTEPIPETUPOBATH MPE/ICTABICHHBIE
JaHHBIC, UCITOJIB30BATh JAHHBIC TIPY PEIICHUU 3a71a4.

[IpeacraBnsaTs MHGOPMAIMIO C IOMOIIbIO TaOJIUL, JUHEHHOW U CTOIOYATON
JUarpaMM.

Harasignas reomerpus

[IpuBoauTh TpPUMEPHI OOBEKTOB OKPYXKAIOMIETO MHpa, HUMEIONIUX (GopMy
U3YYCHHBIX TCOMETPUYECKHUX IUIOCKUX W TPOCTPAHCTBCHHBIX (DHUTYp, TpPHUMEpPHI
PaBHBIX U CHUMMETPUYHBIX QUTYP.

N3o0pakaTth ¢ TIOMOIIBIO  IUPKYJS, JUHEHKH, TpaHCIOPTHUpa Ha
HEIMHOBAHHOW M KJICTYATOM Oymare W3y4YeHHBIE IUIOCKHE TE€OMETPHUCCKHUE
burypbl 1 KOHQUTYpaLUA, CAMMETPUYHBIE (PUTYPHI.

[Tonp3oBaThCS ~ TEOMETPUYECKUMH  TOHATUSAMH:  PAaBEHCTBO  Guryp,
CUMMETpPHS, HCIONh30BaTh TEPMHUHOJOTHIO, CBS3aHHYIO C CHMMETPHEH: OCh
CUMMETPHH, IICHTP CUMMECTPHH.

HaxonuTe BeNWYMHBI YTIJIOB U3MEPEHHEM C TOMOIIBIO TPAHCIOPTHPA,
CTPOUTH YTJIbI 33JJaHHON BEIMYMHBI, TIOJIH30BAThCS MPHU PEIICHUH 33]]a4 TPayCHOM



MEpPOM YIJI0B, PACIIO3HABATh HA YEPTE)KAX OCTPBIN, NPSIMOM, pa3BEPHYTHIN U TYNON
YTJIBI.

BeluucisiTe IMHY JIOMAHOHM, IEPUMETP MHOTOYTOJIBHHUKA, IOJIb30BAaThCS
€AMHUIAMU HU3MEPEHUS JUIMHBI, BBIPAXKAaTh OJHU €IWHHUIBI MU3MEPEHUS JUIMHBI
4yepes3 aApyrue.

Haxonute, Hcronb3yst 4epTEXKHBIE HHCTPYMEHTBI, PACCTOSIHUS: MEKIY ABYMsI
TOYKaMH, OT TOYKH J10 IPSAMOH, JUIMHY IIyTH HAa KBAJPATHOM CETKE.

Bbraucnsate miomans  Quryp, COCTaBICHHBIX M3 HPSIMOYTOJBHHUKOB,
UCIIOJIb30BaTh  pa30ueHue Ha MPSMOYrOJIbHUKK, Ha paBHble (UTYpHI,
JOCTpAauBaHHUE JO IPSIMOYIOJIbHHKA, II0JIb30BAaThCd OCHOBHBIMH E€IUHUIIAMU
U3MEPEHUA IUIOLIAAM, BbIpaXkKaTb OJHW EAWHHUIBI U3MEPEHMs IUIOIIANAU 4Yepes3
IpyrHe.

Pacno3naBaTe Ha MOAENAX M HM300paKEHUSIX NMUpaMUAY, KOHYC, LWJIMHIP,
UCMOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, PeOPO, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o0pakath Ha KJIeTYaTOM Oymare nmpsMOyrOoJIbHBIN MapauieIenune/I.

Boraucasate 00bEM NpsAMOYTOJIBHOTO MapajjieNienunena, Kyoa, mojib30BaThCs
OCHOBHBIMHU €IMHUIIAMU U3MEPEHUS 00bEMA;

PemaTte HecnoXHBIE 3a7aud HAa HAXOXKJIECHHE I'€OMETPUYECKHUX BEIUMYHMH B
NPAKTUYECKUX CUTYaLIUAX.



TEMATHYECKOE IINTAHUPOBAHHUE

5 KIIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM uudposBbIe
Ne ni/m P KonrTpoabnsie | IIpakTnuyeckue (mupp )
NPorpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoTsbI
pecypcbl
1 Harypanbsubie yucna. JlelictBus ¢ 43 1 but6mmoreka [IOK
HaTypaJabHBIMU YMCIIAMHU https://m.edsoo.ru/7f4131ce
Harmsianas reomerpus. Jlnmaum Ha bu6mmoreka [IOK
2 12 2
TJTOCKOCTH https://m.edsoo.ru/7f4131ce
bub6mmoreka [IOK
4 1
3 OfkikHOBCHAbIE APOOH 8 https://m.edsoo.ru/7f4131ce
bubmuorexa [JOK
4 H .M 10 1
ATIARRAS TCOMETPIA. VIHOTOYTOMBHHIH https://m.edsoo.ru/7f4131ce
bubmuoreka [JOK
1
> flecaTuririe Apodu 38 https://m.edsoo.ru/7f4131ce
6 Harnsgnas reometpus. Tena u ¢purypsi B 9 1 bubmuorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
but6mmoreka [IOK
7 IT 600 10 2
OBTOPEHHE H 0bODIIEHHE https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 170 5} 4



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

6 KIIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeEM nudposBbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (upp )
NMPOorpamMMbl Bcero o0pa3zoBaTejibHbIE
padoTbI padoTbI
pecypchbl
but6mmoreka [IOK
1 H 1
ATYpAJIBHRIC HHCIa 30 https://m.edso0.ru/7f414736
5 Harnsnnas reomerpus. [Ipsmbie Ha - bu6muoreka [IOK
IUIOCKOCTHU https://m.edsoo.ru/7f414736
but6mmoreka [IOK
3 Jlpodu 32 ! 1 https://m.edso0.ru/7f414736
Bbu6moreka [JOK
4 H . 1
araAAKas reomMeTpis. CHMMCTpHS 6 https://m.edsoo.ru/7f414736
bubmuorexa [JOK
5 B 0 6
PIPWICEHIT € DyKBaMH https://m.eds00.ru/7f414736
Harnsnnas reometpus. @urypsl Ha bubnuorexa LIOK
6 14 1 1
TTOCKOCTH https://m.eds00.ru/7f414736
bu6moreka [IOK
7 I1 40 1
OJIOXKUTEJIbHBIE U OTPULIATEIIbHBIE YHCIIA httos://m.edsoo.ru/7fA14736
but6mmoreka [IOK
8 Hpezcranierie faHHEX 0 1 https://m.edso0.ru/7f414736
9 Harnsimaas reometpusi. @urypsl B 9 1 bu6mmoreka [IOK
IIPOCTPAHCTBE https://m.edso0.ru/7f414736
[ToBTOpEeHME, 0000IIEHNE, Bbu6moreka [JOK
10 20 2
cucTeMaTHh3anus https://m.edsoo.ru/7f414736
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 6 5}



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI' PAMMBI

5 KUIIACC
Kon .
IIpoBepsiemblie npeAMeTHBIE Pe3yabTATHI 0CBOEHHS OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTeIbHOI NMPOrpaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUSA
pe3yJabTara
1 Uucna 1 BBIYUCICHUS
11 [loHnMaTh W TPaBUIBHO YIOTPEOISITh TEPMHHBI, CBSI3aHHBIC C
' HATypaJIbHBIMH YUCJIAMH, OOBIKHOBEHHBIMHU U IECSITHYHBIMU APOOSIMH
12 CpaBHUBaTh W YHOPSIOYMBATH HATypalbHBIE YHCIA, CPAaBHUBATH B
' MPOCTEHIINX CIydasix OOBIKHOBEHHBIE TPOOH, TECATHUHBIE TPOOHU
COOTHOCHTh TOYKY Ha KOOPAMHATHOW (YHCJIOBOM) TMPSMOU C
1.3 COOTBETCTBYIOIIMM €W YHCIOM M H300pa)xkaTh HAaTypalibHble 4YHCIIa
TOYKAMH Ha KOOPAMHATHOMN (YMCIIOBO) MpsIMOM
14 BemonHsaTe apudmMeTnyeckue ASUCTBHS ¢ HATYPATbHBIMH YUCIIAMH, C
' OOBIKHOBEHHBIMH JPOOSIMH B MIPOCTEHIIINX CITydasIx
1.5 BEIOTHATE MPOBEPKY, MPUKHUIIKY PE3yabTaTa BHIYUCICHUN
1.6 OKpyrJIATh HaTypaJIbHbIE YNCIA
2 Pemennie TekCTOBBIX 337124
21 Pemath TekcTOBbIE 3a1aul apu(METHIECKUM CIIOCOOOM U C TOMOIIIbIO
' OpraHN30BaHHOI'0 KOHEYHOT O Niepedopa BCceX BO3ZMOKHBIX BapHAHTOB
Pemrate  3amaum, coxmepkamme — 3aBHCHMOCTH,  CBSI3BIBAIOIIHE
2.2 BEJIMYUHBI: CKOPOCTh, BpEMs, PACCTOSHHE, I[€HA, KOJIMYECTBO,
CTOMMOCTh
23 Hcnonp30BaTh KpaTKUE 3amlHCH, CXEMbI, Ta0IHIbI, 0003HAYCHUS MPU
' pelIeHn! 3a1a9
[Tonb30BaThCs OCHOBHBIMU EIUHHUIIAMH H3MEPEHHS: IIEHBI, MaccChl,
2.4 paccTOsIHUSA, BpEMEHU, CKOPOCTH, BBIPaXKaTh OJTHU €IMHUIIBI BETUYHHBI
qyepes Ipyrue
”E W3Bnexatsp, aHAIIM3UPOBATh, OIICHHMBATH WH(GOPMAIIHIO,

MpEeACTaBICHHYIO B Tabnwie, Ha  CTOJIO0YATOM  Juarpamme,




HHTCPIIPETUPOBATE IIPCACTABICHHBIC JAaHHBIC, HMCIIOJIb30BATh JAaHHBIC

IIPU pPEIlIeHNH 3a7a4

3 Harnsimaas reomerpus
31 ITonp30BaTbCs TE€OMETPUUYECKUMHU TOHATUSMHU: TOYKa, IMpsMas,
' OTpE30K, JIy4, Yrojl, MHOIOYTOJIbHUK, OKPYKHOCTb, KPYT
32 [lpuBoUTE TpUMEPHI OOBEKTOB OKPY)KAIOLIETO MHpA, HMEIOLINX
. (dopMy U3yUEHHBIX T€OMETPHUECKUX (HUTYp
Hcnonb30BaTh TEPMUHOJIOIHMIO, CBSI3aHHYIO C yIVIaMU: BepIIMHA
3.3 CTOPOHA; C MHOTOYTOJIbHUKaMM: YToJl, BEpIIMHA, CTOPOHA, IUarOHaJIb;
C OKPYXXHOCTBIO: painyc, AUAMeTp, LIEHTP
34 N300pakaTh U3y4eHHbIE F€OMETpUUYECKHE (PUIYphl HA HEITMHOBAHHOM
' U KJIeT4yaTol Oymare ¢ MOMOIBIO HUPKYIIS U JIMHEHKN
Haxoauth [UIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C
3.5 MIOMOILIBIO JIMHEHKH, CTPOUTH OTPE3KH 3aJaHHOW [UIMHBI, CTPOHTH
OKPYXHOCTb 33JJaHHOT'O pajnyca
36 Hcnonb30BaTh CBOWCTBA CTOPOH M YIJIOB MPSIMOYIOJIbHMKA, KBaJIpaTa
' JUIS UX TTOCTPOEHUSI, BEIYUCIICHUS IO N U TIepUMETpa
Beruuciiate nepumeTp M II0La s KBajpaTa, IpsIMOYTroJIbHUKA, QUryp,
3.7 COCTaBJIEHHBIX W3 MPSIMOYTOJIbBHUKOB, B TOM 4HclIe Quryp,
1M300paXEHHBIX Ha KJIeT4aToi Oymare
35 [Tonp30BaTbCsi OCHOBHBIMU METPUYECKHUMH E€IUHHUIIAMH U3MEPEHUS
' JUIMHBI, TIJIOIAAN; BBIPaXKaTh OJIHU €IMHHUIBI BETUYUHBI YEPE3 Apyrue
Pacnio3HaBaTh mapaiienenurne], Kyo, MCIOIb30BaTh TEPMUHOJIOTHIO:
3.9 BEpLIMHA, pedpo, TpaHb, M3MEPEHHs; HAXOAUTh H3MEPEHHUs
napasJienenurnesa, Kkyoa
310 Beruucnate  00bE€M  KyOa, mapauienenunena O 3aJaHHBIM
' U3MEPEHUSM, N10JIb30BaThCs €AMHULIAMH H3MEpEeHUs 00bEMa
311 Pemiate Heca0XKHbIE 3a/la4l HA U3MEPEHHE N€OMETPUUECKUX BEJIUYUH
' B TIPAKTUYECKUX CUTYAITHSIX
6 KIIACC

Kon
NPoBePsIeMOro

IIpoBepsiemble npeaMeTHbIE Pe3yabTAThI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHust




pe3yJibTara

1 Uucna u BBIYUCICHUS
3HaTh U TMOHUMATh TEPMHUHBI, CBA3aHHBIE C PA3IUYHBIMU BUIAMHU
11 qrcesl ¥ croco0aMu UX 3alUCH, EPEXOIUTH (€CIM 3TO BO3ZMOXKHO) OT
OJIHOM (POpPMBI 3aMKCH YKCIa K APYrou
12 CpaBHUBaTh M YHNOPSAOYMBATH LEJIbIE YHUCTIA, OOBIKHOBEHHBIE U
' JeCSTUUHBIE TpOOH, CpaBHUBATH YKCIIa OJHOTO U Pa3HBIX 3HAKOB
BbimonHsaTe, coderas  yCTHblE M INHCbMEHHBIE  NPUEMBI,
13 apudmeTnyeckue NEHUCTBUS C HATypaJdbHBIMU U IEJIBIMH YHCIaMH,
' OOBIKHOBEHHBIMU M JECATUYHBIMH JPOOSMHU, TOJOKHUTEIBHBIMU U
OTpUIIATENIbHBIMU YHCIIaAMU
BbruncnsiTe 3HaU€HUS YUCIOBBIX BBIPAXKEHHM, BHIIOMHATH IPUKUAKY U
14 OLIEHKY pe3yJbTaTa BBIYMCICHHUH, BBINOJIHATh MpeoOpa3oBaHUA
' YHUCIOBBIX BBIPAKEHHH HA OCHOBE CBOMCTB apu(METHUECKUX
JEUCTBUN
L5 OkpyrasTh LeJible 4YHMCAa W JECATHYHbIE JpoOH, HaxXOIUTh
' NPUOJIMKEHUS YHUCEIT
CoOTHOCHUTH TOUKY HAa KOOPAMHATHOMN NPSAMOI C COOTBETCTBYIOILIUM €1
1.6 YHUCIOM M M300pakaTh YMCIIa TOYKAMM Ha KOOPAMHATHOW MpPSIMOM,
HaXOJUTbh MOAYJIb YUCIIA
17 CoOTHOCUTH TOUYKY B MPSIMOYTOJIBHOH CHUCTEME KOOPIMHAT C
' KOOPAMHATAMU 3TON TOUKHU
18 OkpyrisiTh Ledble 4YHucIa M JeCATHUYHbIE JIpoOHM, HaxXOJIUTh
' NPUOJIMKESHUS YHUCEIT
2 UYucnoBble U OYKBEHHBIE BBIPa)KEHUS
IToHuMath U ynoTpeOIsITh TEPMHUHBI, CBA3aHHBIE C 3AIIMCBHIO CTEIECHU
2.1 quciia, HAXOAWTh KBaApaT M KyO 4YHMCIA, BBIYHUCIATH 3HAYCHUS
YHCJIOBBIX BBIPAXKEHUH, COJEPKAIIMX CTEIEHU
29 [Tonp30BaTbes MpHU3HAKaMU JEJIMMOCTH, PACKIAbIBaTh HAaTypasbHbIE
' quciia Ha MPOCThIE MHOXKHUTEIU
2.3 [Tonp30BaThCst MacmITabOM, COCTABIISATH TPOTIOPIIUHN U OTHOLICHHUS
Hcnonp3oBaTh OYyKBBI JJii OOO3HAYEHHWs] YWCEN TPU  3aMUCU
2.4 MaTEMaTHYECKUX BBIPAKEHHH, COCTaBIATh OYKBEHHBIE BBIPAKEHUS U
(bopMyIibl, HAXOUTh 3HAUECHUS OYKBEHHBIX BBIPAXKEHUMN
2.5 HaxonnuTe Hen3BECTHBIN KOMIIOHEHT PaBEHCTBA
3 Pemrenne TekCTOBBIX 3a1a4




3.1

Pemrate  MHOTOIIAroBele  TEKCTOBEIC 3aJa4un apI/I(bMeTI/ILIeCKI/IM

CII0co000M

3.2

PemraTs 3a1a4u, CBA3aHHBIC C OTHOIICHHUEM, IIPOIOPIHHOHATIBHOCTBIO
BCJIMYMH, IMPOLCHTAMH, PEIIaTh TpU OCHOBHBIC 3aJa4dd Ha ,I[pO6I/I n

MMPOLCHTHI

3.3

Pemiate 3aaa4du, COACPpIKaIure 3aBUCUMOCTH, CBA3BIBAIOIIHEC
BCJIMYHHBI: CKOPOCTb, BpEMA, PACCTOAHUC, I1ICHY, KOJINYCCTBO,
CTOUMOCTD, IMPOU3BOAUTCIIBHOCTL, BpCMH, 00BEM pa60TBI, HCIIOJIb3YA
apI/I(bMeTI/I‘-IeCKI/IC ﬂeﬁCTBHH, OLICHKY, MNPUKUIKY, T[I0JIb30BATbHCA

CAMHUIaMH U3MCPCHUA COOTBCTCTBYIOIINUX BCIIMYNH

3.4

CocTaBiiTh 6yKBeHHBI€ BBIPAXXCHUA 110 YCJIOBUIO 3a/la4n

3.5

W3Bnekars uHdopMaIuio, MpeaCcTaBICHHYIO B TabIuIax, Ha THHEHHOH,
cronOyaTod  WIM  KPYroBOM  JuarpamMmax, HMHTEPIPETUPOBATH

NpCACTAaBJICHHBIC JAHHBIC, HCIIOJIb30BATh JAHHBIC IIPU PCIICHUU 3a1a4

3.6

[MpencraBisaTh WHGOPMANHMIO C TOMOIIBIO TAONUI, JUHEHHOW U

cToi04aroil tuarpamMm

Harnsanas reomerpust

4.1

4.2

[lpuBomUTE TpPUMEPHI OOBEKTOB OKPY)KAIOMIETO MHPA, HMEIOIINX
(GOopMy H3YYEHHBIX I'€OMETPUYECKUX IUIOCKUX U IMPOCTPAHCTBEHHBIX
¢buryp, npuMeps! paBHBIX H CAMMETPHYHBIX (UTyp

N300paxaTh C NOMOIIBIO LUPKYJS, JIUHEHKH, TpaHCIOpTHpa Ha
HEJIMHOBAaHHOM M KieT4aTod Oymare M3ydyeHHbIE  IIJIOCKHE

reoMeTpuueckue GUrypsl 1 KOHQUTypari, CAMMETPHYHBIE (PUTYPBI

4.3

[Tonb30BaTbCs TEOMETPUUYECKUMH MOHSATUSMHU: PABEHCTBO (GUryp,
CUMMETpHUS;  HCHOJb30BaTh  TEPMUHOJIOTHIO,  CBSI3aHHYIO  C

CUMMETpHUEN: OCb CHMMETPUH, LICHTP CUMMETPUHN

4.4

HaxonuTh BeIMYMHBI YTJI0OB U3MEPEHUEM C IIOMOIIBI TPAHCIIOPTHUPA,
CTPOMUTH YIJIbl 3aJaHHOM BEJIMYMHBI, IOJIb30BaTbCS MPH PEILICHUU
3a/a4 I'paJyCHOM MEpOM YIJIOB, PACIIO3HABATh HA YEPTEXKAX OCTPBHIi,

IIPSAMOM, pa3BEPHYTHIN U TYIION YIJIbI

4.5

Beraucnsars IJINHY JIOMaHOI\/’I, NnepuMeTp MHOT'OYT'OJIbHHUKA,
MMOJIb30BAaThCA CAWHULIAMH U3MCPCHUA JIMHBI, BbBIPpAXKATb OIOHHU

CAUHUIBI U3BMECPCHUA JJINHBI YEPC3 APYIruc

4.6

HaXO,Z[I/ITB, HCIIOJIb3YA ‘{epTé)KHLIC HHCTPYMCHTBI, paCCTOAHUA: MCIKIY
ABYMsSI TOYKaMH, OT TOYKH IO HpHMOﬁ, AJIMHY TYyTHU Ha KBa,Z[paTHOf/'I

CCTKC

4.7

Breraucnars miomanb q)Hpr, COCTABJICHHBIX W3 MNPAMOYTOJIbHUKOB,




UCIIOJIb30BaTh Pa30HeHHe Ha MPSMOYTOJILHUKH, Ha paBHbIE (QUTYpHI,
JOCTpauBaHUE [0 MPSIMOYrOJbHUKA, TOJIb30BATHCSI OCHOBHBIMHU
eAVMHUIIAMA W3MEpPEHUs IUIONIa[M, BbIpaXaThb OIHU  €JIUHHIIBI

HU3MCPCHHUA IIIOMAAN YC€PE3 APpYruc

Pacro3naBate Ha MOACIIX H I/1306pa)KeHI/I$IX nupaMmualy, KOHYC,

4.8 WIMHAP, HCIOJIb30BaTh TEPMMUHOJIOTHIO: BEpIIMHA, peOpo, TpaHb,
OCHOBaHMUE, pa3BEPTKa
4.9 N300pakaTh Ha KJIeTYaTOM Oymare npsMOYTOJIbHBINA Napasuienenunes
410 Beruucnate  00bEM  IPAMOYTOJIBHOTO — Mapajuiesienunena, Kyoa,
' MI0JIb30BATHCSl OCHOBHBIMM €MHUIIAMH H3MEpeHUs 00bEMa
411 Pemate HecnoXHbIE 33Jayd  Ha HAXOXKACHHUE TI'€OMETPHUYCCKUX

BCJIMYHMH B IMPAKTUYCCKUX CUTYALUAX




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

5 KUIACC
Kon IIpoBepsieMbIii 3J1eMEHT COAEPKAHUSA
1 HarypanbHble yncia u Hylb
11 Hatypansnoe umcno. Psan HarypameHbix umcen. Ywmcmo 0. M3obOpaxenue
' HATypaJbHBIX YUCEJ TOYKAMH Ha KOOPAUHATHOW (YUCIIOBON) TIPSIMO
19 [To3ummonnast cucrema cuucieHusa. Pumckas Hymepauus. [lecstuunas
' CUCTEMa CUUCIICHUS
13 CpaBHeHuE HaTypajbHBIX YUCEN, CPABHEHME HATYpaJbHBIX YHCEN C HYIEM.
' OKpyriieHHe HaTypaJIbHbIX YHCEI
CrnoxeHue, BBIYUTaHUE, YMHOKEHHUE U JICICHNE HATYpalbHbIX uncen. CBONCTBO
14 HyJs TIPU CJIO)KEHUHM, CBOMCTBA HYyJII M €IMHULIBl TPU YMHOXKCHUH.
' [lepemecTuTenbHOE M COYETATEIbHOE CBOICTBA (3aKOHBI) CIOXKEHHUS U
YMHOXKEHHUSI, pacIpeIeUTEIbHOE CBOUCTBO (3aKOH) YMHOKEHHS
L5 Hcnonp3zoBanue OYKB AJi1 0003HAUEHUSI HEM3BECTHOTO KOMITIOHEHTA U 3alHCH
' CBOMCTB apu(hMETHUECKUX JICUCTBUMA
Jenurenu wu KpaTHbIE 4Wcia, pas3liokeHWe Ha MHoxutenu. [IpocTeie u
1.6 coctaBHble uucina. [lpuznaku npenumoctu Ha 2, 5, 10, 3, 9. Jlenenue c
OCTaTKOM
17 Crenenb C HaTypalbHbIM IIOKa3aTeJIeM. 3alKMCh YWUCIA B BHJIE CYMMBI
' pa3psAIHBIX CIaraeéMbIx
YucioBoe BblpakeHHE. BbluucieHue 3HAYEHWII YHCIOBBIX BBIPAXKECHMUI,
18 MOPSIIOK  BBIMOJHEHUs JeWcTBUil. Vcnonb3oBaHuMEe TIpU  BBIYMCICHHSIX
' MEPEMECTUTEIBHOTO M COYETATEIbHOIO CBOMCTB (3aKOHOB) CIOXEHHUS H
YMHOKEHHMS, pacIpeIeIUTEIIbHOIO CBOMCTBA YMHOKEHUS
2 Hpobu
[lpencraBnenne o aApoOuM Kak crmocobe 3amucH  4YacTH  BEJTHMYUHBIL.
OObikHOBEHHBIE poOu. [IpaBuibHBIE U HeNpaBHIbHBIE apodu. CMemaHHas
2.1 Ipo0Ob, MPEACTABICHUE CMEIIAHHOW NpoOW B BHJE HEMPABHILHOW IPOOU H

BBIACIICHHUE II€JI0M YacTU YMCiia M3 HeraBHHLHOﬁ ,Z[pOGI/I. I/I306pa)i(eHI/IC

JIpoOeii ToOYKaM1 Ha YMCIIOBOM TIPSIMOM




OcHoBHOe cBolicTBO npobu. CoxpamieHue apoOei. [IpuBenenue npodbu x

22 HOBOMY 3HameHaTento. CpaBHEHHE Ipobeit
23 CrnoxeHne ¥ BEIYUTAHUE POOeil. YMHOKEHHE U JIeIeHne qpo0ei, B3anMHO-
' oOpatHble 1pobu. HaxoxxaeHne yacT Leaoro U Henoro mo ero 4acTu
Hecatuunas 3amuck apobeit. IlpeacraBieHue AECATUYHON ApoOUM B BHIE
24 0OBIKHOBEHHOH. M300pakeHUe AECATHYHBIX JpOOEH TOUYKaMH Ha YHCIOBOU
npsimoii. CpaBHEHHE AECATUYHBIX IpoOeit
T Apudpmernueckue JAEUCTBUS C  JAECATHUYHBIMU  JpoOsmu. OKpyriieHue
' JECSITUYHBIX ApoOeit
3 Pemenyue TekCTOBBIX 32124
3.1 Pemenne TekCTOBBIX 3a71a4 apu(PMETHIESCKIM CIIOCOO0M
3.9 Pemenne normueckux 3amad. Permmenue 3amad mepeOOpoM BceX BO3MOMKHBIX
' BapuaHTOB. Mcrionb30BaHme MpH peLICHUHN 3aa4 TaOIUI U CXeM
Pemenune 3amay, coaepkaliMX 3aBUCUMOCTH, CBS3bIBAIOLIUE BEJINYMHBIL:
33 CKOPOCTb, BpEMs, DPACCTOSHUE, LIEHY, KOJIMYECTBO, CTOMMOCTb. EIMHUIIBI
' U3MEPEHUs: Macchl, 00bEMa, IIEHbl, PACCTOSHUS, BpeMEHH, cKopocTH. CBs3b
MEXy €INHULAMU U3MEPEHMSI Ka)K10M BETMYHHBI
34 Pemenre oCHOBHBIX 3aJ1a4 Ha ApOOH
3.5 [IpencraBnenue JaHHBIX B BUJE TAOJIHII, CTOJIOYATHIX JUATPAMM
4 Harnsanas reomerpus
Harnsanaeie npenctaBieHust o purypax Ha IIOCKOCTH: TOUKA, MPsMasi, OTPE30K,
4.1 JIy4, YroJ, JOMaHasi, MHOTOYI'OJIbHUK, OKDPYKHOCTb, Kpyr. Yrois. Ilpsmon,
OCTpBIH, TYIIOW U pa3BEPHYTHIN YIJIb
JlinHa oTpe3ka, METpUYECKHE €IUHUIIBI JJIMHBL JJIMHA JIOMaHOU, IEPUMETP
4.2 MHOIOYrojipHuKa. M3mepeHne M TOCTPOEHHE YIVIOB C  IOMOILBIO
TpaHCIOPTHpa
43 Harnsinaele npencraBneHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYIOJIBHUK,
' IpSAMOYTOJIBHUK, KBaJApaT, TPEYroJbHUK; O PAaBEHCTBE (hUTyp
W3o0paxxenune ¢uryp, B ToM uymciae Ha kietdatod Oymare. Iloctpoenue
44 KOHQUTypanmuii M3 dYacTeil NpsSAMOH, OKPYKHOCTHM Ha HETMHOBAHHOW U
. kjnetyatoil  Oymare. Mcmnonb3oBaHME  CBOICTB  CTOPOH M YIJIOB
IPSIMOYTOJIbHHKA, KBajpaTa
45 [Inomane mnpsAMOYroapbHMKa W  MHOTOYIOJBHUKOB, COCTaBJIEHHBIX U3

NPSIMOYTOJIBHUKOB, B TOM uucie (uryp, H300pakEHHBIX Ha KIETYATOU




Oymare. EquHuIbl i3MepeHus TI0MIaIu

Harnsgablie npeacraBieHus: 0 IPOCTPAHCTBEHHBIX (DUTypax: MPSIMOYTOJIbHBIH

napajuielienunea, Ky0, MHOTOTpaHHHWKH. M300pakeHHe TPOCTEHIINX

4.6 MHOTOTpaHHHUKOB. Pa3BépTku Kyba u mapamnenenunena. Co3naHue Mojaemne
MHOTOTPAaHHUKOB (M3 OyMarw, TMpOBOJIOKH, IUIACTWIMHA W JAPYrHX
MaTEepUaJIOB)

A7 OO0BEM mNpAMOYroJBHOIO Mapajvienenunena, kKyoa. EaunHunsl usmepeHus

' 00BEMa
6 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUSA
1 HarypanbHble uncna
Apudpmernueckue AEHCTBUS C MHOTO3HAYHBIMU HAaTypaJbHbIMHM UHCIIAMHU.
UucnoBble BBIpaKCHHUS, TMOPSIAOK JCHCTBUH, WCIOIB30BAaHUE CKOOOK.

1.1 Hcronb30BaHNe TpW BBIYUCICHUSX TEPEMECTUTEIHFHOTO U COYETATEIHHOTO
CBOWCTB CIIOKEHHSI W YMHOXXEHUS, paclpeielUTeIbHOIO  CBOWMCTBA
YMHO>KEHUS

1.2 OxpyriieHHne HaTypaJbHbIX YHCET

13 JlenuTenu u KpaTHbIE YucClia, HAUOONBIIMKA OOIIMK JETUTEIh U HAaMMEHBIIIEe

' ob1ee kpatHoe. J[e1MMOoCTh CyMMBI U IPOU3BEICHUS
1.4 JlemeHue ¢ ocTaTKOM
2 Hpobu
91 OObIkHOBEHHasi po0Ob, OCHOBHOE CBOMCTBO IpOoOM, COKpalleHHe Ipoleit.
' CpaBHEHHE U YIIOPSIOYUBAHKE TPOOEit
25 Pemenue 3anay Ha HaxXOXKJIEHUE YACTH OT LIEJOrO M LIEJIOro MO €ro 4acTH.
' JpoOHoe 4rcio Kak pe3ylbTaT JeIeHUs
23 [IpencraBnenue AecATUYHOM JpoOM B BUAE OOBIKHOBEHHOM 1pobu u
' BO3MOKHOCTb ITPEJICTaBIEHUS] OOBIKHOBEHHOW APOOU B BUJIE 1€CATHUHON
Jecsatuynble apoOM M MeTpuueckas cuctema wmep. Apudmerrnueckue

2.4 JNEHCTBUS W YUCIIOBBIE BBIPAXKEHUS C OOBIKHOBEHHBIMH M J1€CATUYHBIMU
JIpoOSIMHU

25 OtHomenue. [leneHne B JaHHOM OTHOLIEHWH. MacmTab, NpoONoOpLHUs.

IIpumeneHne mponopuui Npyu peuieHuy 3a1a4




Ilonsarue IMpOUCHTA. Brruncnenue IMpONECHTA OT BEJIMYUHBI U BEJIMYHHEBI I10 eé

2.6 MPOIICHTY. BhIpaskeHre MpOIEeHTOB ASCATUYHBIME Ipo0OsiMu. Permenue 3amay
Ha MIPOIICHTHI. BhIpaskeHne OTHOIICHHSI BEJIMUMH B MPOIICHTAX
3 [TonoxuTenbHBIE U OTPULIATEIbHBIE YHCTIA
[TonoxxurenbHble W OoTpULATENbHbIE uMcaa. Llenbie uncna. Moaynes yucia,
3.1 reoMeTpuueckas MHTepHpeTanus Moayis uucia. M3oOpakeHue uucen Ha
KOOpAMHATHOU NpsiMoil. Yucnosle mpoMexxyTku. CpaBHEHUE YHCE
3 ApudmeTrueckue JEUCTBUS C TOJOXKHUTEIbHBIMU M  OTPHUIATEIbHBIMU
' YUCIAMHU
[IpssMoyrosbHas cucTeMa KOOpAMHAT Ha IIOCKOCTH. KoopauHaTel TOUKHM Ha
3.3 IJIOCKOCTH, abciucca ®u opauHata. [loctpoenme Touek u  ¢uryp Ha
KOOPAWHATHOW INTIOCKOCTH
4 BykBeHHBIE BBIpAKEHUS
[lpumenenne OykB Il 3aMUCH  MAaTeMaTUYECKUX  BBIPOKEHUH U
41 npeuiokeHuil.  CpoiicTBa  apudMeTHUeCKUX  JIeHCTBHHA.  BykBeHHbIE
' BBIPXKEHHSI U YHMCIIOBBIE TIOJICTAHOBKU. byKBEHHbIE PaBEHCTBA, HAXOXKICHUE
HEU3BECTHOTO KOMIIOHEHTA
49 @opmynbl, GopMyibl EpUMETpa U IUIOMIANUA MPSAMOYrOJbHUKA, KBaJpara,
' 00BbéMa mapasuienenuriesia u kyoa
5 Pemnrenne TeKCTOBBIX 3a7a4
5.1 Pemenre TeKCTOBBIX 337124 apu(PMETHIECKUM CITOCOOOM
5 Pemenue normyeckux 3amad. Pemenue 3amay nepebopoM BCEX BO3MOMKHBIX
' BApUAHTOB
Pemenne 3apmau, copepxamux 3aBUCUMOCTH, CBA3BIBAIOLIUX BEJIUYUHBI:
CKOpPOCTb,  BpEMs,  pacCTOSIHME€, LEHA, KOJUYECTBO, CTOUMOCTb,
5.3 MIPOU3BOUTENILHOCTD, BpeMsi, 00BEM paboThl. EMUHUIBI U3MEpEHUs: MacChl,
CTOMMOCTH, PACCTOSIHUS, BPEMEHH, CKOpOCTH. CBs3b MEXIy eAuHULAMU
M3MEPEHUS KaKI0M BEJIMUNHBI
&4 Pemenue 3amay, CBSI3aHHBIX C OTHOILIEHUEM, MPONOPIHMOHATBHOCTHIO
' BEJIMYUH, MPOIEHTAMU; PEIICHUE OCHOBHBIX 3a7[a4 Ha IPOOU U TIPOLICHTHI
£ & Ouenka W TpHUKHIKA, OKpyrieHue pesynbrata. CocraBieHne OYyKBEHHBIX
' BBIPAKECHUM 110 YCIOBHIO 3aJ1a4H.
56 [IpencraBieHre DaHHBIX C TOMOIIBIO Tabmui W guarpamm. CtonbuaTsie

JAruarpaMmal. YreHue KPYroBbIX JUarpaMm




HaI‘J'ISI,Z[HaH reoMETpus

Touka, mnpsmas, OTpPe30K, Jy4, Vyroji, JioMaHas, MHOTOYIOJbHUK,

o YeTHIPEXYTOIBHUK, TPEYTOJIbHUK, OKPYKHOCTh, KPYT
6.2 B3aumHoe pacronoxeHne ABYX MpPSIMBIX Ha IUIOCKOCTH, IapajuleibHbIE
' npsMble, IePIECHANKYISPHbIC MIPSIMbIC
6.3 M3mepenue paccTOSHUM: MEXAy IBYMsS TOYKaMH, OT TOYKH JIO TPSIMOH,
' JUIMHA MaplIpyTa Ha KBaJpaTHOM ceTke
6.4 M3mepeHue 1 NoCTpOSHHE YIJIOB C MOMOIIBIO TPAHCIOPTHUPA
65 Buabl TpeyrojbHHKOB: OCTPOYTOJbHBINA, MPSAMOYIOJIbHBIM, TYIMOYTOJIbHBIMI,
' paBHOOEIPEHHBIH, PABHOCTOPOHHUMA
66 YertpipéxyronpHuK. [IpSAMOYrompHUK, KBaJpaT: WCIIOIB30BAaHUE CBOMHCTB
' CTOPOH, YIJIOB, THArOHAJIEH
N300pakeHre TeOMETpHUeCKUX (Uryp Ha HEIMHOBAaHHOM Oymare c
6.7 UCIIOJb30BAaHUEM  LUPKYJS,  JIMHEHKH,  YTOJbHMKA,  TPAHCIOPTHpA.
[TocTpoenus Ha KieT4aToil Oymare
6.8 [lepumeTp MHOTOYTOJIbHUKA
6.9 [TonsTie muomanu GUrypsl, eqUHULBI U3MepeHus miomany. [Ipubnuxénnoe
' M3MEpeHHUe TUIomanu GUryp, B TOM YHCJIEe Ha KBAJAPATHON CeTKe
6.10 [TpubnmxkEéHHOE N3MEPEHUE ITMHBI OKPYKHOCTH, TUIOMIAIN KpyTa
6.11 CummMmerpusi:  UeHTpajibHas, oceBas U 3epkanbHad. IlocTtpoenue
. CUMMETPHYHBIX QUTYD
Harnsnneie MIPEICTaBICHUS 0 MPOCTPAHCTBEHHBIX ¢durypax:
napajienenunes, Kkyo, nmpusma, nupamMujaa, KOHyc, IUIUHIp, mWap u cdepa.
6.12 N3o0paxkenne  mpocTpaHCTBeHHbIX  ¢duryp.  IIpumepsl  pa3Béprok
' MHOIOIpDaHHUKOB,  LwiuMHApa W koHyca.  Co3gaHue — mojenei
IPOCTPAaHCTBEHHBIX (uryp (U3 Oymaru, MpOBOJIOKH, IUIACTWIIMHA U JPYTUX
MaTepHuasoB)
6.13 [Tonsitue o0béMa, enuHUIBI M3MepeHus 00béMa. OOBEM MPSIMOYTOJIBHOTO

napajuienenumnena, kyoa




PABOYASA INTPOI'PAMMA YYEBHOI'O KYPCA

«AJITEBPA» B 7-9 KJIACCAX

HOACHUTEJIBHASA 3ATIMCKA

Anrebpa sABIsSETCS OJHUM U3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHa 00ECIIEYMBAET U3YUYCHUE JAPYTUX TUCHUIUINH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO st
NPOJOJDKEHUsT 00pa30BaHus U B MTOBCEIHEBHOM kHU3HU. PazButne y oOydaromuxcs
Hay4YHBIX TPEACTABICHUH O TPOUCXOKACHUM U CYIIHOCTH alreOpandecKux
a0cTpakimii, cnocode OTpaKeHUs MaTEMaTHYECKON HAyKOM SIBJICHUM U MPOIIECCOB
B MpUPOAE U OOIIECTBE, POJIM MATEMaTHUYECKOrO MOCIHUPOBAHHUA B HAYYHOM
MO3HAHUU U B TIPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHHUIO HAYYHOTO MHPOBO33PCHHUS
U Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJIsl aJanTalii B COBPEMEHHOM LU(POBOM
obmiectBe. M3ydenue anreOpbl oOecriedyuBaeT pa3BUTHE YMEHHUS HaOJIOaTh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTH MHBIIIJICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JCHCTBHSI M BBIBOABI,
dbopmynupoBath yrBepxkaeHus. OcBoeHHE Kypca anredpbl 00ecreuynBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUS OOYYalolmUXCsi: OHHM HCIONB3YIOT JEIYKTUBHBIC U
WHIYKTUBHBIC PACCYXIACHUS, 0000IICHHEe W KOHKPETU3AIHIO, a0CTparupoBaHue 1
anajorutro. OOyueHue  anreOpe  mpeanonaraeT  3HAYUTEIbHBIA  00BEM
CaMOCTOSITENILHON  JCSATENBHOCTH 00YyYalolUXCsi, IO3TOMY CaMOCTOATEIbHOE
pelIeHue 3a7a4 SBISIETCS peaanu3alneil 1esTeIbHOCTHOTO MIPUHITUIIA 00ydeHUS.

B crpykrype mporpammbl ydueOHOrO Kypca «Anredpa» sl OCHOBHOT'O
oOurero o0pa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOUUYECKUE
auHUM: «Hucna v BeIYUCIEHUS», «ANTeOpandeckue BHIPAKECHUS», «YpaBHEHUS U
HepaBeHCTBay, «Dynkmmuy. Kaxmas w3 3TUX coaep:KaTelbHO-METOIUYECKUX
JVHAN pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3YUEHUS Kypca, B3aUMOJICUCTBYS C
JPYTMMH €ro JuHusAMU. B Xone wusydeHuss ydeOHOro Kypca oOOydaroImumcs
MPUXOAUTCS JIOTUYECKU PacCy>KJIaTh, HUCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
sS3bIK. B CBSI3M ¢ 3THM B mporpamMmy y4deOHOro Kypca «Ainredpa» BKIFOYCHBI
HEKOTOPbIE OCHOBBI JIOTHKH, MPEICTaBICHHbIE BO BCEX OCHOBHBIX pa3lenax
MaTeMaTH4YECKOro 00pa3oBaHUsl U CIOCOOCTBYIOIINE OBJIAJACHUIO O0Y4aIOIUMHUCS
OCHOB  YHHMBEpPCAJIBHOIO MareMmartuueckoro s3bika. ConepkaTelbHOW U
CTPYKTYpHOM OCOOEHHOCTBIO Yy4eOHOro Kkypca «Aunrebpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapakTep.

Conmepxxanne muHMM «Uwcna W BBIYUCICHUS» CIYKUT OCHOBOW IS
JaTbHEHUIIEro U3y4yeHruss MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYalOIIUXCS



JIOTUYECKOr0 MBIIUIEHUS], (POPMUPOBAHUIO YMEHHUSI MOJIB30BATHCS AJITOPUTMAMHU, A
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl TIOBCEAHEBHOM
KU3HU. PazBUTHE MOHATHUS O YKCIIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
CBS3aHO C pAIMOHAIBHBIMH W HWPPANUOHAIBHBIMH YHCIaMHU, (OpMUPOBAHHEM
NPEACTABICHUNA O JACUCTBUTEIBHOM 4YHCIE. 3aBEPIICHUE OCBOCHHS YHCIOBOU
JMHUHU OTHECEHO K CpelHeMY 00111eMy 00pa30BaHHUIO.

Coneprkanue qByX anreOpandecKkux JIMHUNA — «AJreOpandecKue BhIPAKEHUS
U «YpaBHEHUS W HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYHAIOIIUXCS
MaTEMaTUYECKOT0 armapaTa, HeoOXOAMMOIo /Jis pelleHus 3a7ady MaTeMaTHKH,
CMEXHBIX TMPEAMETOB U MPaKTUKO-OPUEHTHPOBAaHHBIX 3amad. Ha ypoBHe
OCHOBHOr0 00I1ero o0pa3oBaHusi y4uyeOHBIH MaTepuan TPYNIUPYETCSs BOKPYT
palMOHANIBHBIX BbIpaKEHUI. AJlredpa AEMOHCTPUPYET 3HAYEHUE MAaTEMATUKH Kak
A3bIKa JUISl TIOCTPOCHMSI MaTEeMaTHYECKUX MOJIeNiel, OMHCaHUsl IPOLIECCOB H
ABJICHUM peanbHOro Mupa. B 3amaunm oOydeHust anredpe BXOIAT TakxKe
JaJbHENIIee pPa3BUTHE aAJTOPUTMUYECKOTO MBIIUICHUS, HEO00XOJUMOro, B
YaCTHOCTH, JMJII OCBOEHHS Kypca HWH(GOPMATUKHU, M OBJIAJICHUE HaBbIKaMU
JNENYKTUBHBIX paccyxjeHuid. [Ipeodpa3oBanre CUMBOIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUsI, CIOCOOHOCTEN K MAaTeMaTHY€CKOMY TBOPUECTBY.

Conepxanue QpyHKIIMOHATbHO-TpAUIECKON JIMHUU HALIEICHO Ha MOJIyYeHUE
0o0y4aromMMHUCS 3HaHUU O (PYHKLUMSAX KaK Ba)KHEHIeW MaTeMaTHU4ecKOM MOJENu
JUTSL OIICAHUSl U UCCIIEI0BAHMS PA3HOOOPA3HBIX MPOIIECCOB U SIBJIEHUMN B MPUPOJIE
u obmectBe. M3yyeHue marepuana CrocoOCTBYET Pa3BUTHIO y OOYYarOIIMXCS
YMEHHUS UCIOJIb30BATh PA3JIMYHbIE BHIPA3UTEIIbHBIE CPEACTBA SI3bIKA MATEMATUKU —
CJIIOBECHbIE, CHMBOJMYECKHE, TIpaduueckue, BHOCUT BKJIaJ B (OpMUpOBAHUE
IPE/ICTaBIICHUN O POJIM MATEMATUKU B PA3BUTUH [IUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IaHy B 7-9 Kiaccax wu3ydaercs Y4YeOHBIH Kypc
«Anredpa», KOTOPBIA BKIIOYACT CIEAYIOLIME OCHOBHBIE pa3fieiibl COAECpPKAHMS:
«Yucna © BBIUKCIEHUN», <«ANTreOpandeckue BBIPAKEHUS», «YPaBHEHUS W
HEPABEHCTBaY», «DYHKIIUN.

Ha usyuenune yuebnoro kypca «Anredpa» orBoautcs 306 dacos: B 7 kiacce
— 102 ygaca (3 gaca B Hemento), B 8 kiacce — 102 gaca (3 vaca B Heneno), B 9
kimacce — 102 gaca (3 yaca B Hezel0).



COJAEP XAHME OBYUYEHUA
7 KIIACC

Yuciia 1 BHIYUCTICHUA

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIE, MEPEXO0Jl OT OAHOW (POPMBI 3aMHUCH
npobeit k apyroi. IloHsTHEe palMOHAILHOTO YHCIA, 3alkCh, CpPaBHEHUE,
yIOpPSIIOUMBAHUE  PALMOHAIBHBIX uucen. Apudmerndyeckue AeHcTBUS €
palMOHAJbHBIMHA YMCIamMu. Pelenue 3agad U3 peaibHOW NMPaKTHKW HAa YacTH, Ha
JpoOHU.

Crenenb ¢ HaTypajJbHBIM IIOKa3aTeJeM: OINpEeNIeHue, Ipeodpa3oBaHue
BBIPQXXCHHI HA OCHOBE OMPECICHUS, 3aIICh O0NbIINX yrcel. [IpoleHTsl, 3anuch
IPOLIEHTOB B BUJE IpoOU M ApOOM B BHUJE MPOLEHTOB. TpU OCHOBHBIE 33Jla4d Ha
IIPOLIEHTBI, PELICHUE 3a]]a4 U3 PEAIbHON IPAKTUKH.

IIpumMeHeHne TNpPHU3HAKOB  JCIHMMOCTH, pa3JIOKEHHUE HAa  MHOMKUTEIU
HATyPAJIbHBIX YUCEIL.

PeanpHpie  3aBUCMMOCTHM, B TOM 4YHCle TmpsiMas W oOpaTHas
IIPOITOPLIMOHATIBHOCTH.

AuredpanvecKkue BbIPaKeHUs!

[lepemMeHHBIE, YNCTOBOE 3HAUCHHUE BBIPAKEHUS C NIEPEMEHHOM. JlommycThMbIe
3Ha4YECHUS NepeMeHHbIX. [IpencraBnenue 3aBUCUMOCTH MEKy BETMYNHAMU B BHJIE
dbopmyibl. Beruucnenus o gpopmynam. [IpeodpasoBanne OYKBEHHBIX BbIpaKEHHIH,
TOKIECTBEHHO pPaBHbIE BBIpaXXEHUs, TMpaBuia MpeoOpa3oBaHUs CYMM U
NPOU3BEICHUI, MPaBUIIa PACKPBITUS CKOOOK M MPUBEICHUS MOAOOHBIX ClIaraeMbIX.

CBOIICTBa CTENEHU C HATYPAJIBHBIM MOKA3aTEIEM.

Opnounens! 1 MHOrounaeHsl. Crenenp MHorowieHa. CiokeHue, BBIYUTaHUE,
YMHOXEHUE MHOIO4JIEHOB. DOpMyibl COKPAlIEHHOIO YMHOXKEHUA: KBaJapar
CyMMBI M KBajpaTr paszHocTu. PopMmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOT'OYJIEHOB Ha MHOKUTEJIH.

YpaBHeHUs M HEPABEHCTBA

VYpaBHEHUE, KOpPEHb YpaBHEHHs, IpaBWjia MpeoOpa3oBaHUsl ypaBHEHMS,
PABHOCWIBHOCTh YPaBHEHUU.

JIuHEeHOEe ypaBHEHUE C OJHOW IEPEMEHHOW, YHUCIO KOPHEW JIMHEWHOTO
YPaBHEHMS, pELICHUE JIMHEHHbIX ypaBHeHUH. (CoCTaBlIEHHE YpaBHEHUM I10
YCJIOBHIO 3a7ja4yM. Penienne TeKCTOBBIX 3a7a4 C IIOMOLIBIO YPABHEHUN.

JIuneitHoe ypaBHEHUE C IBYMA MEepeMEHHbIMU U ero rpaguk. Cucrtema AByx
JIVMHEWHBIX YpAaBHEHUN C JBYMs IIEpEeMEHHbIMHU. PelieHue cucrem ypaBHEHUU
crocoboM MoAcTaHOBKU. IlpuMepsl perieHHsi TEKCTOBBIX 3aJad C IMOMOIIbBIO
CUCTEM YpPaBHECHUM.

DOyHKIUU



Koopaunara Touku Ha npsimoit. UucnoBsle TPOMEXYTKU. PaccTosiHne Mexny
JBYMSI TOUKaMH KOOPAMHATHOM MPSMOH.

[IpsimoyronbHast cuctema koopauHat, ocu OX u Oy. AGcuucca ¥ opJuHaTa
TOYKH Ha KOOPJAUHATHOM TuI0CKOCTH. [Ipumepsl rpadukoB, 3aJaHHBIX (OPMYITaAMHU.
Yrenue rpadukoB peanbHbIX 3aBuUcuMocTed. [lonarne ¢ynkuuu. I[padux
dbyukuuu. CoiictBa pyHkumil. JInnennas ynkuums, e€ rpaduk. I'paduk pyHKIINH
y = |X|. I'padudeckoe pelieHHe TMHEHHBIX YPaBHEHHH M CHCTEM JIMHEHHBIX
YPaBHEHHM.

8 KUIACC

Yucia 1 BHIYMCICHUA

KBagparubiii kopeHb u3 uwucna. [loHsTHe 00 UppalMOHATIBLHOM YHCIIE.
JlecsTuuHbIe TPUOJIMKEHUST UppAllMOHANIbHBIX uncelsl. CBocTBa apuMEeTHUECKUX
KBaJIPAaTHBIX KOpHEN U MX MPUMEHEHHUE K MPeoOpa30BaHUIO YHCIOBBIX BBIPAXKEHUN
Y BBIYUCIICHUAM. [[eICTBUTENIbHBIE YUCIIA.

Crenens ¢ 1eIbIM NTOKa3aTeneM U e€ cpoiictBa. CtanaapTHas 3alUCh YUCIA.

AnreOpandeckre BeIpaKeHUSAJTedpandeckue BbIpakeHust

KBampaTHpii  TpEXuieH, pas3ioKEHME KBAaJAPATHOIO TpEXWIEHa Ha
MHOUTENH.

AnreOpaundeckass ApoOb. OCHOBHOE CBOMCTBO airedpandeckoil apoowu.
CnoxxeHue, BbIYMTAHHWE, YMHOXXCHHE, JCIICHHE airedpandeckux JpoOei.
ParmonasibHbIE BBIpOKEHUS U UX TpeoOpa3oBaHue.

YpaBHEeHUS U HEPAaBEHCTBAY pABHEHMS U HEPAaBEHCTBA

KBagpatHoe ypaBHeHue, Gopmyna KOpHEW KBaJIpaTHOrO ypaBHEHHS.
Teopema Buera. Penienue ypaBHEHU, CBOASAIINXCS K JIMHENHBIM U KBaJPATHBIM.
[Ipocreiiiue qpoOHO-parMOHAIbHBIC YPaBHEHUS.

I'paduyeckas uHTEpIIpeTanysl ypaBHEHUM C JBYMs MEPEMEHHBIMU U CHUCTEM
JVHEWHBIX YPAaBHEHUM C JByMs NEpPEMEHHbIMU. [IpuMepbl pemeHus cucrem
HEJIMHEWHBIX YPAaBHEHUN C IBYMsI IEPEMEHHBIMU.

Pelriienne TeKCTOBBIX 3a/1au anreOpandyeckuM CrocoooM.

HucnoBble HEpABEHCTBA U UX CBoWcTBA. HepaBeHCTBO ¢ OMHOM NEPEMEHHOM.
PaBHOCHMIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTembl JIMHEHHBIX HEPABEHCTB C OJJHOM MTEPEMEHHOM.

OyHKIMNPYHKIUU

[Tonstue ¢ynkmun. OOmacTh oOmNpeAeTeHuss W MHOXKECTBO 3HAYCHUU
dbynkimu. CriocoObI 3aanHus yHKIIHIA.

I'padpux ¢dynxkuuu. YUrenuwe coilcTB (yHKkuuu no €€ rpaduky. IIpumeps
rpaduKoB HYHKIHA, OTPAKAIOIIUX PEATbHBIE TIPOIIECCHI.



OYHKIUK, OMUCHIBAIOIIME MPSAMYI0O M OOpPaTHYIO IPOMOPIIHOHATIBHEIC
3aBHCHMOCTH, HX rpadukn. Oyrkuun y = X2, ¥ = X3, y = VX, y=|x|. ['paduueckoe
pellIEHUE YPAaBHEHUM U CUCTEM YPABHEHUN.

9 KJIACC

Yucia 1 BBIYMCICHUSA

PannonanbHbie 4ymciia, uppaldoHaIbHbIE YKCIa, KOHEUHbIE U OECKOHEYHBIE
JeCITUYHbIC ApoOu. MHOXKECTBO JEHUCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
Kak OECKOHEYHbIE JeCATUYHbIE JpoOH. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEK1y MHOKECTBOM JICHCTBUTEIBHBIX YHCENI U KOOPAUHATHON MIPSIMO.

CpaBHeHUE JIEWCTBUTENbHBIX 4HCeN, apupMETUYECKUe JIEUCTBUS C
JEUCTBUTEIIbHBIMUA YHUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpA, UIMTEIBHOCTh IPOLIECCOB B
OKPY’KarOLIEM MHpE.

[TpubnmxéHHoe 3HAUEHUE BEIMYMHBI, TOYHOCTh NpuOImxkeHus. OKpyrieHue
yucen. [Ipuknika u olieHKa pe3yJbTaTOB BEIYUCICHHIA.

YpaBHeHUs] U HEPABEHCTBA

JIunentnoe ypaBHeHue. Penienne ypaBHEHUH, CBOIAILIMXCS K JIMHEUHBIM.

KBagpaTHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOASIIMXCS K KBaApPaTHBIM.
bukBanparnoe ypaBHeHue. [IpumMepsl pelieHus ypaBHEHUNA TPETbEU U YETBEPTOU
CTEIEHEN PA3JI0KEHUEM HA MHOKHUTENH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHM. PerieHue TEKCTOBBIX 3aaad
anreOpandyeckuM METOIOM.

VYpaBHeHue ¢ AByMs NEepeMEHHBIMH M ero rpaduk. PemieHue cuctem IByX
JIMHEWHBIX YPaBHEHUH C IBYMs ITIEPEMEHHBIMU. PelieHne cucTeM IByX ypaBHEHUH,
OJIHO M3 KOTOpPBIX JIMHEHHOe, a Jpyroe — BTOpoil creneHu. ['paduueckas
UHTEPIIPETALIAS CUCTEMbI YPABHEHUN C IBYMSI IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a71a4 alredpandeckium CrocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve MHENHBIX HEPABEHCTB C OJHOM IlepeMeHHOM. Pemienue cucrem
JMHEHWHBIX HEPAaBEHCTB C OJHOW TmepeMeHHOW. KBagpaTHble HEpaBEHCTBA.
I'paduueckass wHTEepmperanus HEPABEHCTB W CHCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMM.

OyHkuy PyHKUMH

KBagparnunas ¢yHkuusa, e€ rpadpuk u cBoictBa. Ilapa®omna, kKoopauHaThbl
BEPIIUHBI TapadoIIbl, 0Ch CAMMETPUU MapaOOJIbI.

Ipaduku Gyrkmmit: ¥ = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , 1 ux
CBONCTBA.



UucnoBele MmociaenoBaTeNbHOCTH YHCI0BBIE MOCJAEI0BATEIbHOCTH M
Nporpeccuu

[IoHATHE 4YHCIIOBOM ITOCIENOBATEIBHOCTH. 3aJaHUE IIOCIEI0BATEIBHOCTH
peKyppeHTHOU dhopmMynoi u popmyIioit N-ro dieHa.

Apudmernueckas U reomerpuueckas mnporpeccud. dopmynbl N-To viieHa
apu(PpMETUYECKON U T€OMETPUUYECKON MPOrpeCcCuil, CyYMMbI IEPBBIX N YJICHOB.

N3o0pakeHrne YiI€HOB apu(PMETHYECKON MU TEOMETPUYECKON Mporpeccuit
TOYKAMU HAa KOOPAWHATHOM IIJIOCKOCTH. JIMHEWHBIN M DKCIIOHEHUMAIBbHBINA POCT.
CIoHbI€ TPOLICHTBHI.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosnyecTBOo 4acoB DJIeKTPOHHbIE
HanmeHoBaHuUe pa3iesioB U TeM undpoBbie
Ne ni/m P Kontpoasnbie | IIpakTnueckue (nupp )
NMPorpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
1 Yucna v BeiunciieHus. PanimonanbHbie o5 1 bubmuoreka [IOK
qucia https://m.edso0.ru/7f415b90
bu6nuorexa [IOK
2 AJIrCOpaHteckHe BhIpakeHis 27 1 https://m.edso0.ru/7f415b90
bubmuorexa [IOK
2 1
3 ¥PpaBHEHIL 1 HEpABeHCTBa 0 https://m.edsoo.ru/7f415b90
bubmuorexa [IOK
4 K ) 24 1
OOpAMHATH! 1 rpaduKn. PyHiin https://m.edso00.ru/7f415b90
but6mmoreka [IOK
> losTopenne u 0dodmerHe 6 ! https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM uugposBbie
Ne n/m P Konrpoabusie | IIpakruyeckue (mudpp )
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
bu6mmoreka [IOK
1 Uucna u Beruucienus. KBagpatHele KOpHH 15 httos://m.edsoo.ru/7f417af8
5 Yucna u Berunciienns. CTeneHb ¢ eNIbIM 7 bubmuoreka [JOK
MOKa3aTeyeM https://m.edso0.ru/7f417af8
3 AnreOpanyeckue BeIpaKCHUS. 5 1 bubnmnoreka [JOK
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIPaXKECHUS. 15 1 bubnuorexa [IOK
Anrebpanyeckas Apoob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. KBaspaTHbie 15 1 bubnmoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBuenus u HepaBeHcTBa. CUCTEMBI 13 bubnnoreka [IOK
ypaBHEHUN https://m.edsoo.ru/7f417af8
bu6nmorexa [IOK
7 YpaBHeHus u HepaBeHCTBa. HepaBeHCcTBa 12 1 httos://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
) .
8 YHKLUH. OCHOBHBIE HOHATHS > https://m.edsoo.ru/7f417af8
bu6nunorexa LIOK
9 o 4 9
yHKLH. HHCIOBEIE GYHKUHH https://m.edsoo.ru/7f417af8
bubmmoreka [IOK
10 Hosroperne i 0bobumene 6 2 https://m.edsoo0.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KIIACC

KoanuectBo yacos JIeKTPOHHBIE
Ne | HaumeHoBaHuUe
(undposbie)
n/ | pa3jesoB M TeM Bcer | Konrpoibn IIpakTHYeck
o0pa3oBaTeJibHbIE
n NPOrpamMMmel 0 ble padoThI ue padoTbl
pecypchl
Yucna u
S — bubnuorexa [IOK
1 . ' 9 https://m.edso00.ru/7f419
JleicTBUTENIBHBIE
dog
qucna
YpaBHeHus u
HEPAaBEHCTBA. bubnnorexa [IOK
2 YpaBHeHHS ¢ 14 1 https://m.edsoo.ru/7f419
OJITHOMU dos
MepEeMEHHON
YpaBHeHus u
HEDABCHCTEA bu6nunorexa [IOK
3 P ' 14 1 htps://m.eds00.ru/7f419
Cucremsl
3 dos
ypaBHEHUI
YpaBHeHus u bubmuorexa [JOK
4 HEPaBEHCTBA. 16 1 https://m.edsoo0.ru/7f419
HepasencrtBa dos
bubmuorexa [IOK
5 DyHKIIUN 16 1 https://m.edsoo.ru/7f419
dog
YucnoBbie bu6nmoreka [IOK
6 MOCJIe1I0BaTEILHO 15 1 https://m.edsoo0.ru/7f419
CTH dos
IToBTOpEHME,
oGoGmeHHe bubnuorexa [IOK
7 ’ 18 1 https://m.edso00.ru/7f419
cUcTeMaTHU3anus
y dog
3HAHUU
OBILEE
KOJIMYECTBO
102 6 0
YACOB IIO

[NPOI'PAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI' PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI OCBOCHHS OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOT'0 00111€er0 00pa30BaHUSA
pe3yJibTarTa
1 Uucna 1 BBIYUCICHUS
11 BbemonHsATh,  codeTras  YCTHBIE WM NHUCBMEHHBIE  MPHUEMBL,
' apudmeTnyeckue NeUCTBUS C PAlMOHATLHBIMHA YUCIAMH
Haxoauth  3Ha4eHHWs  YHMCIOBBIX  BBIPAXKCHHH,  NPUMEHSTh
1.2 Pa3HOOOpa3HbIE CIIOCOOBI U MPHUEMBI BEIYUCIICHHS 3HAYECHUN APOOHBIX
BBIpQXXEHU, coiepKaluX OObIKHOBEHHBIE U IECATUYHBIC APOOU
[lepexoquts OT oOnmHOM (OPMBI 3alUCH YHCEI K JPYyrou
13 (mpeoOpa3oBbIBaTh  JCCATHYHYIO  IpoOb B OOBIKHOBEHHYIO,
. OOBIKHOBEHHYIO B JECSATHYHYIO, B YacCTHOCTH, B OECKOHEUHYIO
JNECATUYHYIO IPOOB)
1.4 CpaBHUBATh U YHOPSAAOYUBATh PALlMOHAJIbHBIE YUCIIA
1.5 OxpyryaTe yucia
BBHINONHATE TPUKUAKY W OICHKY pe3y/bTaTa BBIYUCICHHUH, OIEHKY
1.6 3HQYEHUW YHUCJOBBIX BBIPAKECHHU. BBIOMHATH JEUCTBUA  CO
CTENEHSIMH C HATypaJIbHBIMU IOKa3aTeNsIMU
17 [IpumeHsATh TNpU3HAKK JCIHMOCTH, pPa3JIOKCHHE Ha MHOXKUTEIN
' HATypaJbHBIX YUCET
Pemate  mpakTHKO-OPUEHTHUPOBAHHBIC  3aJayd, CBA3aHHBIE C
OTHOILICHUEM BEJIMYUH, MPOTNOPIIUOHATBHOCTHIO BEJINYUH,
1.8 MPOLEHTAMH, HWHTEPIPETHPOBATh PE3YJIbTAThl PEIICHUS 3a7ad C
y4€TOM OrpaHUYCHUH, CBS3aHHBIX CO CBOMCTBAMHU PacCMaTPUBACMBIX
00BEKTOB
2 Anrebpanyeckue BhIpaKEHUS
21 Hcnonp3oBaTh alreOpanveckyr0o TEPMHUHOJIOTHMIO M CHMBOIIHKY,
' MIPUMEHSTH €€ B IPOLIECCE OCBOCHUSI yueOHOro MaTepuaa
95 Haxogute 3Ha4YeHWs] OYKBCHHBIX BBIPAKCHUH TPH  3aJaHHBIX

SHAYCHHUAX MMEPEMCHHBIX




BrimonaaTe Hp€06p330BaHI/IH OCJIOT0 BBIPAXCHHUA B MHOT'OYICH

23 MIPUBEICHUEM TMOJO0HBIX CIIaraéMbIX, PACKPBITHEM CKOOOK
BrInoNIHATE YMHOKEHHE OJHOWICHAa Ha MHOTOYJICH W MHOTOYJIeHAa Ha
2.4 MHOTOYICH, TPUMEHATH (OPMYNIBI KBajpaTa CyMMBI W KBajpaTa
pa3HOCTH
OcyecTBISTh pa3i0KEHUEe MHOTOUJIEHOB HA MHOXHUTEIHN C TTIOMOIIBIO
2.5 BBIHECEHHSI 32 CKOOKHU OOIIEro MHOXKHUTEIS, TPYIIIUPOBKH CIaraeMbIX,
MpUMEHEHUS (POPMYIT COKPAIIEHHOTO YMHOKEHUS
26 [TpumeHsATh MpeoOpa3oBaHKs MHOTOWICHOB JUIS PEIICHUS Pa3IuYHBIX
' 3a/1a4 U3 MaTeMaTHKH, CMEXHBIX TIPEIMETOB, U3 PEaTbHON MPAKTHKH
27 Hcnonb30BaTh CBOWCTBA CTENEHEW C HATypajJbHBIMH IOKA3aTENISIMU
' JUJISt Tpeo0pa30BaHusl BHIPAKCHHI
3 YpaBHEHUS ¥ HEPaBEHCTBA
Pemate nMHEHHBIE ypaBHEHUS C OJHOM IIEPEMEHHOH, IIPUMEHSS
3.1 MpaBuja Mepexoja OT UCXOJHOr0 YpaBHEHUSI K PABHOCHIBHOMY €MY.
[IpoBepsTh, SIBASETCS JIU YUCIO KOPHEM YpPaBHEHUS
3. [lpumenaty rpaduyeckue METOABI TPH  PEIICHWH JIMHEHHBIX
' YpaBHEHUH U UX CHCTEM
33 [TonOupaTe mpuUMepHI Map YKCe, SABISIOMUXCS PEIICHUEeM JTHHEHHOTO
' YpaBHEHUS C ABYMS TIEPEMEHHBIMHU
CtpouTh B KOOPJIMHATHOM TIJIOCKOCTH TpadUK JIMHEHHOTO YPaBHEHHUS C
3.4 JIBYMsI TIEPEMEHHBIMU; TONB3YICh TpadUKOM, MPUBOJIUTH MPUMEPHI
pelieHus: ypaBHEHHS
35 Pemate cuctemsl IByX JIMHEHHBIX YPABHEHUN C ABYMsI IEPEMEHHBIMU,
' B TOM 4HcCIie TpaduyecKu
CocTaBnsATh U peliaTh JUHEWHOE YPaBHEHHE WM CUCTEMY JIMHEWHBIX
3.6 YpaBHEHUH IO YCJIOBHIO 3a7a4H, HHTEPIPETUPOBATh B COOTBETCTBHH C
KOHTEKCTOM 3aJ[a4¥ MOJyYEHHBIN pe3yabTatT
4 Koopaunats! u rpapuku. @yHkiuu
N300pakaTh Ha KOOPJMHATHOW MPSMOM TOYKH, COOTBETCTBYIOIIWE
4.1 3aJIaHHBIM KOOpJWHATaM, Jy4Yd, OTpPE3KH, HHTEPBAJIbI, 3alUCHIBATH
YHCIIOBBIC TPOMEKYTKH Ha aNreOpandecKoM sI3bIKe
42 OTMeyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKU IO 3aJaHHBIM

KOOpAuHaTamMm




Ctpouth rpaduku nuHEHHBIX GyHKIHMA. CTpouTh rpaduk GyHKIUU Y

4.3
= [x]
OmnuceiBaTh ¢ TIOMOMIBIO (PYHKIUI W3BECTHBIE 3aBUCHMOCTH MEXKIY
4.4 BEJIIMYMHAMU: CKOpPOCTh, BPEMS, PACCTOSHHE, LEHY, KOJIHYECTBO,
CTOMMOCTB, POU3BOAUTEIBHOCTD, BpeMsi, 00bEM pabOTHI
4.5 Haxonuth 3HaueHHne QyHKIMHU 0 3HAYEHUIO e€ apryMeHTa
[Tonumats rpaduueckuid cnoco0 TPeACTaBICHUS M aHAJIW3a
4.6 uHopMaIuy, HW3BJICKAaTh W HMHTEPIPETUPOBATh HHPOPMALMIO U3
rpauKOB pealibHbIX ITPOLIECCOB U 3aBUCUMOCTEMN
8 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yabTATHI 0CBOEHHS OCHOBHOI
NpoBEPsIEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa3oBaHUA
pe3yJabTara
1 Uucna 1 BBIYUCICHUS
Hcnonb30BaTh ~ HayalbHBIE  TPEACTABICHHUS O  MHOXECTBE
11 JEHCTBUTENIBHBIX YHMCEN JJISl CPAaBHEHUsI, OKPYIJIEHUSI U BBIYMCIICHUH,
' n300pakaTh JEHCTBUTENbHBIE 4YHMCIA TOYKAMH HA KOOPJMHATHOMN
pSAMOM
[lpumeHsATh NOHATHE  apU(PMETHYECKOTO  KBaJpPaTHOTO  KOPHA,
13 HaXOJIWUTh KBaJpaTHbIE KOPHM, MCIOJIB3Yysl MpPH HEOOXOAUMOCTH
' KaJIbKYJISITOP, BBIIOJHATh IPE0OpPa30BaHUs BBIPAKEHHUH, CoepKaIluX
KBaJpaTHbIE KOPHH, UCIOJIb3Ysl CBOWCTBA KOPHEU
13 Hcnonb3oBaTh 3amucu  OONBIIMX M MajbIX YHCEN C TOMOIIBIO
. JeCATUYHBIX Apo0ei u cteneHel uncna 10
2 Anrebpanueckue BbIPAKEHHS
[TpuMeHATh NMOHATHE CTENEHH C LENbIM IOKa3aTesleM, BBINOIHATh
2.1 npeoOpa3oBaHUs BBIPAKEHUH, COAEPXKAIIMX CTENEHW C ILEJIbIM
HoKa3aTesem
BBINONHATE ~ TOXKIECTBEHHbIE  NPEOOpa3oOBaHMs  PALMOHAIBHBIX
2.2 BBIPA)KEHMM HAa OCHOBE NPABWI JEWCTBUM HAJ MHOIOWIEHAMU U
anredpandecKuMu IpoosMu
2.3 PackiagpiBaTh KBaJipaTHbIN TPEXUIEH HA MHOXKUTEIN




2.4

[IpumeHATh TpeoOpa30BaHUs BBIPAKEHUM ISl PEIICHUS PA3TUYHBIX

3a1a4 U3 MaTEMaTHUKHU, CMCXKHBIX IIPEAMETOB, U3 peaHBHOfI IMPAKTHUKHN

VYpaBHEHMs U HEPABEHCTBA

3.1

Pemate JsMHEVHBIE, KBaJgpaTHbIE YpPaBHEHUS M PALMOHAIBHBIC
YPaBHEHUS, CBOAALIMECS K HUM, CUCTEMBI JBYX YPABHEHHUU C ABYMs

NEPCMECHHBIMU

3.2

HpOBOI[I/ITL HpOCTGﬁIHHG HCCICOO0BaHUA ypaBHeHI/Iﬁ n CUCTEM
ypaBHeHI/Iﬁ, B TOM YHUCJIC C IIPpUMCHCHHUEM rpaq)nqecxnx
HpeI[CTaBJ'IeHI/Iﬁ (YCTaHaBJ'II/IBaTB, HUMECT JIM YpAaBHCHHUC WJIM CUCTEMa

YpaBHEHUH pEIIEHUs, €CIIU UMEET, TO CKOJIbKO, U Tpoyee)

3.3

[lepexomquts OT cnoBecHOW (HOPMYNIHMPOBKH 3amadud K €€
anredpandeckol MoOJEIM C MOMOILIBIO COCTABJIEHUS YpPaBHEHUS WU
CHCTEMBl YPABHEHUM, WHTEPIPETUPOBATh B  COOTBETCTBUHU C

KOHTEKCTOM 33a]1a4M MOJTYyYEHHbIA PE3yJIbTaT

3.4

[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB U1 CPABHEHUS, OLICHKU,
pelIaTh JIMHEMHbIE HEPABEHCTBA C OJHOM MEPEMEHHOW U UX CHUCTEMBI,
IaBaTh  rpa@uuecKkyr0  WUTFOCTPAllMI0O  MHOXECTBA  pEIICHUi

HCPaBCHCTBA, CUCTECMbI HCPABCHCTB

OyHKIMHT

4.1

IlormMaTe W HCHOJBL30BATH Q)YHKHHOHaHBHBIe IIOHATUA U A3BIK
(TepMHHBI, CHMBOJMUYECKHE O0O3HAYEHUS), OMPEICATh 3HAUCHUE
GYHKIIMM 1O 3HAYEHHUIO apryMeHTa, OINpeNeNsTh CBOMCTBA (YHKIHU

1o €€ rpauky

4.2

Ctpoutb rpaduKu 3JeMEHTapHBIX (PYHKIUI BUA:
y=k/x

k/x

, Y =X% y = X% y = [X|, onmuChIBaTh CBOWCTBA YMCIOBOW (pyHKIMH 1O €€
rpauky




9 KJIIACC

Koz IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI OCBOCHHS OCHOBHOM
NpoBEPSIEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111€er0 00pa30BaHUs
pe3yJibTara
1 Uucna u BBIYUCICHUS
11 CpaBHUBaTh M YHNOPSAOYMBATH pallMOHAJIbHBIE M HPpPALMOHAJIbHBIE
. qucia
BoimonnsaTte apudmernyeckrue OEHCTBUS € pallMOHATIbHBIMU YHCIAMU,
1.2 couerasi YCTHbIE M MHUCbMEHHBIE NPUEMBI, BBIIIOJIHATH BBIYUCIECHUS C
UPPaLMOHAILHBIMU YHCIAMU
13 Haxogute 3HaueHUs CTENEHEH ¢ LENBIMM IOKa3aTeIsIMU U KOpHEH,
. BBIUNCJIATh 3HAYCHHS YUCIIOBBIX BBIPAXKCHUN
14 OKpyryaTh 1eHCTBUTENbHBIE YUCIIA, BBITOIHITh NPUKUIKY PE3yabTaTa
' BBIYMCJICHUM, OLIEHKY YMCJIOBBIX BBIPAKEHUN
2 VYpaBHEHHS U HEPABEHCTBA
’1 Pemarp nuHelHblEe W  KBaJpaTHbIE YpPaBHEHMs, ypaBHEHHUS,
' CBOJISILIMECS K HUM, IIPOCTEHIINE IPOOHO-pAllHOHAIEHBIC YPAaBHEHUS
Pematp cuctemsl 1ByX JMHEWHBIX YPAaBHEHUN C JBYMs IEPEMEHHBIMU
2.2 U CUCTEMBI JIBYX YPABHEHMH, B KOTOPBIX OJTHO YPaBHEHHE HE SIBISETCS
JIMHEVHBIM
Pemath TekCTOBBIE 3a/Jauul aNreOpPandecKuM CIIOCOOOM C MOMOIIBIO
2.3 COCTaBJICHUSl YpPaBHEHHUS WJINM CUCTEMBI JIBYX YPABHEHMHM C IBYMs
NIEPEMEHHBIMU
[IpoBoanuTE TPOCTEHININE WCCIECIOBAHUS YPaBHEHHH UM CHCTEM
24 ypaBHEHHH, B TOM 4YHCIE€ C TPUMEHEHHEM TpapUUecKux
' NpeJCTaBICHUN (HalpuMep, YCTaHABIMBATh, UMEET JIM YpaBHEHUE WU
CUCTEMA YPaBHEHUH peleHMs, €CIM UMEET, TO CKOJIBKO)
Pemarp  nuHelHbIE  HEpaBEHCTBA, KBaJpaTHbIE  HEPABEHCTBA,
2.5 n300pakaTh pelIeHNue HEPABEHCTB HA YHCIOBOW MPSIMOIi, 3alHMCHIBATh
pELIEHNE C TIOMOIIBIO CHMBOJIOB
’6 Pemare cuCTEMBI JIMHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB,

BKJIFOUAIOIINE KBAJPAaTHOE HEPABEHCTBO, H300pa)kaTh pPELICHUE




CUCTEMBI HCPABCHCTB Ha YHCJIOBOM pr[MOﬁ, 3aIIMCbhIBAaTh PCUHICHUC C

IIOMOIIBIO CUMBOJIOB

2.7

Hcrnonb30BaTh HEPABEHCTBA IIPU PEILIEHUM Pa3JIMUHBIX 3a1a4

OyHKIMU

3.1

PacrosHaBath  GYHKIMM  M3YYeHHBIX  BHAOB.  [loKa3bIiBaTh
CXEMaTHYECKH PACIIOJI0XKEHHUE Ha KOOPAMHATHOMN TIOCKOCTH rpaduKoB
bynkuuit Buaa: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumoctu ot

3HaueHUI K03(pPUIIMEHTOB, OMUCHIBATH CBONCTBA (PYyHKIIUN

3.2

[loka3plBaTh CXEMaTUYECKH pACIIOIOKEHUE HAa  KOOPAUHATHOMN
TUTOCKOCTH TpadukoB QyHKIMH Buma Y = YX, Y = |X| U ommchIBaTh

CBOMCTBA (PYHKITHIA

3.3

Crpouts U wu300pakaTh cXeMaTHUYeCKH TpaduKu KBaIpPaTUYHBIX
(yHKIMNA, ONMHUCHIBATh CBOWCTBA KBAAPATUYHBIX (QYHKIHUA TIO0 HUX

rpadukam

3.4

Pacnio3HaBaTh KBagpaTH4HyI0 (GYHKIHIO TO (opmyne, HPUBOIUTH
OpUMEpPbl KBaJpaTUUYHBIX (DYHKIMH K3 peasbHOW XKHU3HH, (PUBHKH,

reoMeTpun

Apudmernueckas 1 reoMeTpudecKas Mporpeccuu

4.1

Pacrnio3HaBaTh apu(pMETHUYECKYIO U TE€OMETPHUECKYIO IPOTPECCUU TIPU

Pa3HbIX crnocobdax 3aJaHusg

4.2

BbINOAHATE BBIYMCICHUS C HCIOJIb30BaHHEM (opMya N-ro 4jeHa
apu(METHYECKON U TeOMETPUYECKO MPOrpecCcHii, CyMMBI MEPBBIX N

YJICHOB

4.3

I/I306pa}KaTB YJIICHBI ITOCJICA0BATCIBbHOCTH TOYKaMH Ha KOOpI[HH&THOfI

IJIOCKOCTH

4.4

Pemats 3aga4u, CBA3aHHBIC C YHCJIIOBBIMU ITIOCICOOBATCIIbHOCTAMU, B
TOM YHUCJIC 3aJayu U3 peanLHoﬁ KHU3HHU (C HUCIIOJIB30BaHHUEM

KaJIBKYJISATOPA, TU(PPOBBIX TEXHOJIOTHH)




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BIYUCICHUS
Jpobu OObIKHOBEHHbBIE U JIECATUYHBIE, MEPEXO0] OT OJHOM (hOpMbI 3amucu
11 npobeir k apyroi. IloHATHE palMOHANIBHOTO 4YHCIA, 3allCh, CPaBHEHHE,
YHOPSA0YMBAHUE PALIMOHATIBHBIX YNCEN
12 Apudpmernueckue NeiCTBUS C pallMOHAJIBHBIMU YnciIaMu. Pernenue 3anaq u3
. peasbHOM MPAKTUKU HA YacTH, Ha IPOOHU
13 CreneHb ¢ HaTypallbHBIM I[IOKa3aTeJeM: OIMpefesieHne, mnpeoOpa3zoBaHue
' BBIpPAXCHHI Ha OCHOBE OIpeeIeHNs, 3aUCh OOJIBIINX YHCEIl
14 [IponieHTH!, 3aUCh NPOLEHTOB B BUJIE JApoOU U ApoOU B BHJIE IPOLEHTOB.
' Tpu oCHOBHBIE 33/1a4 Ha MPOLIEHTHI, PEIIEHUE 337a4 U3 PeabHOM MPaKTUKU
5 [Ipumenenne npU3HAKOB JEIMMOCTH, pPa3jIOKEHHE Ha  MHOXHUTEIU
' HaTypaJIbHbIX YHCEIl
16 PeanpHble  3aBHCHMMOCTHM, B TOM  4YHCIe TpsMas W  oOparHas
' MPONOPIUOHAIBHOCTH
2 Anrebpanyeckue BbIPaXKEHUS
21 [lepemeHnHbIE, YUCIOBOE 3HAYEHUE BBIPAKEHHS C MEpEeMEHHOM. JlomycTuMeble
' 3HAYEHHUSI IEPEMEHHBIX
95 [IpencraBneHre 3aBUCHMOCTH MEXIy BEIWYMHAMU B BHIE (HOPMYIIHL.
' Beruncnenus o popmynam
23 [IpeoOpa3oBanne  OyKBEHHBIX  BBIPDOKEHHH, TOXICCTBEHHO  paBHBIC
' BBIPAKEHUS
2.4 CBolicTBa CTENIEHH C HATYPAIbHBIM [T0KA3aTEIEM
25 OpnHouneHbl 1 MHOrousieHbl. CreneHb MHOrowieHa. CiioXeHue, BBIYMTAHME,
' YMHO>K€HHE MHOTO4JICHOB
26 DopMysIbl COKpAIEHHOIO YMHOXKEHUS: KBAJpaT CyMMbl U KBaJpaT pa3HOCTH.
' dopmyiia pa3HOCTH KBaJapaToB. Pa3nokeHne MHOTOWIEHOB HA MHOKUATEIIN
3 YpaBHeHUS
31 YpaBHeHHE, KOpPEHb YypaBHEHMs, IpaBuia IpeoOpa3oBaHUS ypaBHEHUS,

PaBHOCHUIILHOCTb ypaBHEHUN




JluHeitHoe ypaBHEHHE C OJHOM NEPEMEHHOM, YHMCJIO KOpPHEH JIMHEHHOIO

32 YpaBHEHMS, PEIICHNE TUHEUHBIX YPABHCHUN
33 CocraBieHue ypaBHEHUI 1O YCJIOBUIO 3a/aud. PelieHue TEKCTOBBIX 3a/ay C
' MMOMOUIBIO YPABHEHUI
3.4 JluneliHOe ypaBHEHUE C ABYMS IEPEMEHHBIMH U €T0 rpaduk
Cucrema [ByX JMHEMHBIX ypaBHEHUH C JByMs IepeMEHHbIMU. PemieHue
3.5 CHUCTEM ypaBHEHUH CIOCOOOM IMOACTaHOBKU. IIpumephl perieHus: TeKCTOBBIX
3a/1a4 C IOMOIBIO0 CUCTEM YPaBHEHUN
4 Koopaunate! u rpadpuku. @yHKIHN
4.1 Koopannaara To4ky Ha npsiMoit
42 Hucnossle TPOMEKYTKU. PaccTosiHue Mexay AByMs TOUYKAMH KOOPAMHATHOU
' IPsIMOM
43 [IpamoyronbHas cucrema koopaunat, ocu OX u Oy. Abcuucca u opauHara
' TOYKH Ha KOOPAMHATHOM INIOCKOCTH
a4 [Ipumepsr rpadukoB, 3agaHHbIX (opMmynamMu. UTeHHe TpaUKOB peasbHBIX
' 3aBHCUMOCTEN
4.5 [Tonstue dpynkuuu. I'paduk Gynkmuu. CBoricTBa GyHKITHI
4.6 Jluneitnas ynkuus, e€ rpapuk. I'paduk dyHkmm y = [X|
47 I'padmueckoe pemieHne JUHEWHBIX YpaBHEHHH ¥ CHCTEM JIMHEWHBIX
' YpaBHEHUHI
8 KVIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
1 Yucna v BIYKCICHUS
11 Ksanpatuelii kopenb u3 uucna. IlonstHe 00 HppalMOHAIBHOM 4YHCIE.
' Jecsatrynble MpUOIMKEHNs UPPALlMOHATIBHBIX YHCEI
CpoiicTBa apudMeTHUeCKUX KBaJIpaTHBIX KOpPHEH W HMX NPUMEHEHHE K
1.2 peoOpa30BaHMUIO YHCIIOBBIX BBIPAKCHUN W BBIYUCICHUAM. J[eMCTBUTEIBHBIC
4yucIia
1.3 CreneHb ¢ 1eNbIM MokaszaTeseM 1 €€ cpoiicTBa. CTaHIapTHAS 3aUCh YUCa
2 AnrebpanuecKue BBIPaKCHUS
2.1 KBagpaTthsiii TpEXUIIEH, pa3JIOKEHUE KBAJIPATHOIO TPEXWICHA HA MHOKUTEIN




2.2

Anrebpanueckas 1pods. OCHOBHOE CBOKCTBO aire0Opandeckoi apoou

2.3 CrnoxeHue, BBIYUTAaHUE, YMHOKEHHE, JIeJIeHHE allre0pandeckux Ipooei

2.4 PanronanbHble BbIpakeHUS U UX IPe0Opa3oBaHue
3 YpaBHEHUs U HEPAaBEHCTBA

31 KBanpatnoe ypaBHeHue, ¢opMyna KOpHEH KBaJpaTHOTO YpaBHEHHS.
' Teopema Buera

3.2 Penienune ypaBHeHU, CBOAAIIMXCS K IMHEWHBIM U KBaIpaTHbIM

3.3 [Ipocreiimme ApoOHO-paIMOHATBHBIC YPaBHEHUS

['paduueckas uHTEpNpETaNNs YPAaBHEHUH C JABYMs TIEPEMEHHBIMHA U CUCTEM
3.4 JIMHENHBIX YPAaBHEHMU C BYMs NE€peMEHHbIMH. [IpuMepsl pemeHus cucreM
HEJIMHENHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMA

3.5 Penrenne TeKCTOBBIX 3aa4 aJireOpandeckuM crocoOom

3.6 YucoBble HEPABEHCTBA U UX CBOWCTBA

3.7 HepaBeHcTBO ¢ 0/1HOM TIEpeMEHHOM

3.8 PaBHOCHIIEHOCTH HEPABEHCTB

3.9 JIuHeliHbIEe HEPABEHCTBA C OTHOM IEPEMEHHOU

3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OAHON MEPEMEHHOM
4 OyHKIUU

41 [lonstne ¢ynkuuu. OOnacTb onpefeneHuss M MHOXECTBO 3HAUYCHUI
' ¢ynkuun. CriocoOsl 3aganus GyHKUUI

4.2 I'paduk dyakmmum. UreHue cBOMUCTB GyHKIHH 110 €€ TpaduKy

4.3 [Tpumepsl rpadukoB QYHKIMH, OTpaKAIONIUX peaJbHbIC MPOIECCHI

44 OyHKIUK, ONUCHIBAIOMIME TMPSIMYI0 M OOpaTHYIO MPONOPIHOHAIBHBIE
' 3aBHCHUMOCTH, UX IpaduKu

4.5 OyHkuu y =x7 y = X?

4.6 Oyukuuu Y = X, Y = |x|

4.7 ['paduueckoe pelieHre ypaBHEHUI U CUCTEM ypaBHEHUH

9 KIIACC
Kon IIpoBepsieMbIii 3J1eMEHT COACPKAHUSA

Yucna v BRIYUCICHUS




ParnonansHbIe qnciia, HppaluOHAJIBHBIC YHCJIa, KOHCYHBIC H OECKOHEUHBIE

11 JIECSITHYHBIE IPOOH
MHO0eCcTBO 1EMCTBUTEIBHBIX YNCEN, IEUCTBUTENbHbIE YHCIa KaK OECKOHEUHbIE
19 JecITHYHbIe ApoOu. B3anMHO 0JJHO3HAYHOE COOTBETCTBHE MEXKIy MHO)KECTBOM
' JEUCTBUTENIBHBIX YHCEN U KOOPAUHATHOM npsiMoil. CpaBHEHHE IEHCTBUTEIBHBIX
yucel
13 ApupmeTrrueckue 1eHCTBUS C AEUCTBUTEIbHBIMH YHCIAMH
W3mepenusi, npubIMKeHusi, OLEHKU. Pa3Mepbl 00bEKTOB OKpYXKArOIIEro MUpa,
14 JUINTEJIBHOCTh MPOLIECCOB B OKpyxkaromeMm wmupe. IlpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOUHOCTh Npubmmxenus. Okpyrienue yuces. [Ipukuaka u oneHka
pE3yIbTaTOB BBIYMCICHUN
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 YpaBHEHUSI ¢ OAHON TIEPEMEHHOM
2.2 JIuneitHoe ypaBHeHue. Pelienue ypaBHeHUH, CBOASAIIUXCS K JTUHEUHBIM
2.3 KBanpaTtHoe ypaBHeHue. Pemienue ypaBHEHMI, CBOASIINXCS K KBaIPATHBIM
24 bukBagpatHoe ypaBHeHue. IIpuMepbl pelieHUss YpaBHEHUH TpETbed U
' YeTBEPTOU CTENEHEW Pa3I0KEHUEM Ha MHOKUTEIIN
2.5 Pemenue npoGHO-paliioHaNbHBIX YpaBHEHUN
2.6 CucreMsbl ypaBHEHUI
2.7 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €T0 TpapuK
2.8 Pewenne cucrem IByX JIMHEWHBIX YPAaBHEHUM C IBYMS IIEPEMEHHBIMU
29 Pemenune cucreM AByX ypaBHEHM, OJHO M3 KOTOPBIX JIMHEHHOE, a APYroe —
. BTOPO CTENIEHU
2.10 ['paduaeckas MHTEpIPETALHS CUCTEMBI YPaBHEHHUH C TBYMS IEPEMEHHBIMU
2.11 Pemenne TekCTOBBIX 3a7a4 anreOpandecKuM Crocooom
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHEHBIX HEPABEHCTB C OJHON IEPEMEHHOM
2.14 Pemenue cucreM TMHENHBIX HEPABEHCTB € OJIHOM IEpEMEHHOMN
2.15 KBanpaTHble HEpaBEHCTBA
216 I'paduueckass uHTEepHpeTaldss HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS
' IIEPEMEHHBIMU
3 OyHKIIIN
3.1 Ksanpatnunas ¢ynknms, e€ rpaduk u cBoiictBa. Ilapabona, KoopauHATHI




BEPILUHBI 1apadoJibl, OCb CAMMETPUU NTapaboJIb

3.2 I'paduku pyuxmit y=kx, y=kx+b u ux coiictea

3.3 I'paduxu dpyukimii y=k/X, y = X° u ux cBoicTBa

3.4 I'paduku QyHKIWMI , 1 UX CBOICTBA
4 Yucnossle 1OCIIEI0BATEIbHOCTH

A1 OmnpezneneHre U cnocoObl 33JaHUSI YUCIIOBBIX MOCIIEN0BATEIbHOCTEH. 3aaHue
' MOCIIE0BATEIFHOCTU PEKYppeHTHOU (hopmyIoit u popmyroii N-ro uieHa

49 Apudpmernueckas nporpeccusi. Dopmynbl N-ro  uwieHa apuPpMETHISCKON
' POrPeccuu, CyMMbI IEPBBIX N YJICHOB

43 I'eomeTrpuueckas mporpeccuss. @opMmynsl N-ro0  WI€Ha TIE€OMETPUYECKON
' IPOrPecCru, CyMMbI IEPBBIX N YJICHOB

44 W3o0pakeHne wieHOB apu(METHUYECKOM U TI'e€OMETPUYECKOH IPOrpeccHii
' TOYKAMHU HAa KOOPAMHATHOW IUIOCKOCTH. JIMHENHBIN U SKCIIOHEHLIMAIBHBIN POCT

45 CrnoxHbI€ TPOLIEHTHI




PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA
«'"EOMETPUS» B 7-9 KIIACCAX

HOACHUTEJIBHAA 3AIIMCKA

['eomeTpusi Kak OJWH U3 OCHOBHBIX pAa3JeloOB ILIKOJIbHOM MaTeMaTHKH,
UMEIOIIUN CBOEH I1eNblI0 00€CTIeUnTh M3Y4YEHUE CBOKMCTB M pa3MepoB (QUryp, ux
OTHOLIEHWII M B3aUMHOE  pPAaCIHOJOXKEHHE, ONHUPAaeTCd Ha  JIOTMYECKYIO,
J0Ka3aTeIbHYy0 JUHUIO. LleHHOCTh M3y4eHHs T€OMETPUH Ha YPOBHE OCHOBHOTO
oOmrero o0pa3oBaHus 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACA YUUTCS TPOBOAUTH
JOKa3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTHYECKHE YMO3AaKIIOUEHUs, JOKA3bIBaTh
UCTUHHBIE YTBEPXKIECHHUSI M CTPOUTh KOHTPHPUMEPHI K JIOKHBIM, IPOBOAMTH
pacCyXJIeHusI «OT TMPOTHUBHOTO», OTIMYaThb CBOMCTBA OT  IPHU3HAKOB,
dbopMynHpoBaTh 0OpaTHBIE YTBEPKIACHUS.

Bropoil nenpt0 H3ydyeHUsT TE€OMETPUU SIBIIIETCS HCIIONb30BAaHUE €€ Kak
MHCTPYMEHTA MPU PEUICHUU KaK MaTEeMaTH4YEeCKUX, TaK M NPAKTUYECKUX 3a/ad,
BCTPEUAIOIIMXCA B peanbHOM Ku3HU. OOyyaromuiicss JOJDKEH Hay4YUThCS
OTIPEENUTh TEOMETPUUYECKYI0 (DUTypy, ONMCaTh CIOBAMHU JTAHHBIA 4epTEX WU
PUCYHOK, HAaWTH IUIOIIAb 3eMEJIbHOTO yYacTKa, pacCUUTaTh HEOOXOAUMYIO JJTUHY
ONTOBOJIOKOHHOTO Kabens win TpeOyemble pa3Mephbl Trapaxka JJisi aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTEIbHASL JUHUS B U3YyYEHUU T'€OMETPHUHU.
[Ipu peieHuu 3amad MPaKTUYECKOTO XapakTepa OOYYaIOIIMICS YYUTCS CTPOUTH
MaTEMaTUYECKUE MOJEIM PEATbHBIX JKU3HEHHBIX CHUTYyallUid, MPOBOAMTH
BBIYHCIICHUS U OIIEHUBATh aJI€KBATHOCTD MOJIYYEHHOTO pe3yJIbTaTa.

Kpaiine BakHO NOTYEPKUBATH CBSI3M T€OMETPUU C JPYTUMU Yy4EOHBIMU
npeaMeTaMyu, MOTUBHPOBATh UCIIOJIb30BATh ONPEAEIICHUs TeOMeTpUudYecKux puryp
U TIOHSTHUH, NEMOHCTPUPOBATh NMPUMEHEHHUE TMONYYCHHBIX YMEHHH B (PU3UKE U
TEXHUKE. OTH CBs3W HauOosiee SpKO BUAHBI B Temax «BekTops»,
«Tpuronomerpuyeckue cooTHomeHuss», «Meron koopauHat» u «Teopema
[Tudaropar.

VYueOHbiii Kypc «l'eomerpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE Pa3IEIIbl
conepxkanusi: «l'eomerpuueckue (¢Gurypel M UX CcBoWcTBay, «M3MmepeHue
FEOMETPUYECKUX  BEIUYUH», «/lekapTOBBI KOOpPAMHATBI HAa  IUIOCKOCTH,
«Bexkrtopsly, «JIBmkenus miockoctny, «IIpeodbpasoBanus mompo0us».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orsoaurcs 204 yaca: B 7 kiiacce
— 68 4vacoB (2 yaca B Hefento), B 8 kiacce — 68 vacoB (2 yaca B Henen), B 9
KJ1acce — 68 yacoB (2 4yaca B HEZIEINIO).



COJAEP XAHME OBYUYEHUA
7 KIIACC

Hauanenble nonstus reomerpun. Touka, mpsiMasi, OTPE30K, JIyd. Yroi. Bumasl
yriioB. BeprukaibHbie U cMexHble YyIubl. buccekrpuca yria. Jlomanas,
MHOIOyrojIbHUK. [lapannensHoCcTs U NEPIEHAUKYIAPHOCTD NPSAMBIX.

Cummerpuunble  ¢urypsl. OCHOBHBIE CBOWCTBa OCEBOW CHUMMETPUHU.
[IprmMepbl CHUMMETPHUH B OKPYKAKOLIEM MHPE.

OCHOBHBIE TIOCTPOEHHSI C TOMOILBI LUPKYJIS WU JIMHEHKH. TpeyrojbHUK.
Bricora, mennana, OuccekTpuca, UX CBOMCTBA.

PaBHOOenpeHHBII W  PaBHOCTOPOHHMI  TpeyroidpbHUKH. HepaBeHCTBO
TPEYrOJIbHUKA.

CpoiicTBa M MpU3HAKM paBHOOEAPEHHOro TpeyroiapHuka. IlpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJIeNbHBIX NPAMbIX. CyMMa yIJIOB TPEYT OJIbHUKA.
Buenrnue yriel TpeyroibHUKA.

IIpssmMoyrosbHblli  TpeyronbHuK. CBONCTBO MeEIHMaHbl MPSAMOYTOJIBHOTO
TPEyrojibHUKa,  IPOBEAEHHOM K  runoreHyse. lIpu3Haku  paBeHCTBa
IPSAMOYTOJIBHBIX TPEYTOJbHUKOB. [IpAMOYTrobHBIN TPEYTOJIBHUK € yIiIOM B 30°.

HepaBeHncTBa B reomerpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OosbIIeM yriie U OOJbIIEH CTOPOHE TPEyroJbHUKA.
IleprieHIUKYIISIp ¥ HAKIIOHHAS.

'eomerpuueckoe MecTO TO4YEK. buccekTpuca yriia W CepeIMHHBIN
NEPIEHAUKYJIISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpy)KHOCTP M KpyI, XOpJa U JuaMeTp, HX CBOMCTBAa. B3saumuoe
PaCIIONOKEHUE OKPYKHOCTU M npsiMoM. KacarenbHas m cexkymas K OKPYKHOCTH.
OKpyXHOCTh, BIHCAaHHAas B Yyroi. BrnucanHas W onucaHHAas OKPYXHOCTH
TPEYTOJIbHUKA.

8 KUIACC

UYerpipéxyronpHuku. [lapamnenorpamm, ero npu3Haku U CBOWCTBA. YacTHbIE
ClIydau mapajuieiorpaMMoB (TIpsIMOYTOJIBHUK, pOMO, KBajpar), UX MPU3HAKU U
cBoicTBa. Tpamemusi, paBHOOOKas Tpamenus, €€ CBOHCTBA MW MPU3HAKHU.
[IpssmoyrosibHas Tpamnemusi.

Meron ynBoenuss menuansl. LleHTpanbHas cumMmerpus. Teopema dPaneca u
TeopeMa O MPOIMOPIIMOHATBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJibHUKA U Tparneuuu. LleHTp macc TpeyroiabHuKa.

[TogoOue TpeyroabHUKOB, Kod(pduuueHnt mnomodus. IlpuzHaku mogo0Ous
TpeyroibHUKOB. [IpuMeHeHue mogo0ust Mpu peleHuy MpakTUYeCKuX 3a/1ay.



CaoiicTBa miomanaeid reomerpuueckux @uryp. PopMynsl i IIIOWATA
TpeyrojibHUKa, NapajuienorpaMma, pomo6a u Tpanenuu. OTHOILIEHWE IUIomaaen
o100HBIX UTYP.

Brruncnenne miomanend TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJI€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu penieHun
IIPAKTUYECKUX 3a/a4.

CuHyc, KOCHMHYC, TaHT€HC OCTPOrO yrila NPsIMOYTOJIBHOTIO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. TpUrOHOMETpUYECKHE (YHKIIHU
yriioB B 30, 45 u 60°.

BrnincanHple M LEHTpaNbHBIE YIJIBI, YIOJl MEXIAY KacaTelbHOM U XOPAOW.
Yrael Mexay XOpAaamMM M CEeKyIIMMH. DBrnucaHHele W ONKCAaHHBIE
YETBIPEXYTOJBbHUKN. B3auMHOe pacnosiokeHue HAByX OKpyxkHocren. Kacanue
okpyxHocTeil. OO1ue KacaTeabHbIe K ABYM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHrenc ymioB or 0 gmo 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO. DOPMYJIIbI IPUBEIECHHUS.

Pemenue tpeyronbHukoB. TeopemMa KOCMHYCOB M TEOpEMa CHHYCOB.
Pemienne npakTHUecKMX 3aJad C HUCIOJIb30BAHUEM TEOPEMbI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue noaodust. [logqoOue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O mNpPOU3BENCHUM OTPE3KOB XOpJ, TEOPEMbl O MPOU3BEACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaApPaTe KaCcaTEIbHOM.

Bekrtop, mmuHa  (MOAyNb)  BEKTOpA,  COHAINpPABICHHBIE  BEKTOPHI,
OPOTUBOIIOJIOKHO ~ HAIpaBJICHHbIE  BEKTOPbl,  KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpalMu HaJ BEeKTOpamH. Pa3nojkeHue BEKTOpa MO JIBYM
HEKOJUIMHEapHbIM BekTopaM. Koopaunatsl BekTopa. CKalIsIpHOE NPOU3BEIAECHUE
BEKTOPOB, IPUMEHEHHE ISl HAXOXKIEHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI Ha IJIOCKOCTU. Y PAaBHEHUS MPSAMOU U OKPYKHOCTH
B KOOpAMHATAX, [IEPECEUCHUE OKPYKHOCTEN U MPAMBIX. METOI KOOPAUHAT U €O
IPUMEHEHHE.

[IpaBunbHbIE MHOrOYroapHUKHM. [InmuHa OKpyxHOCTH. I'pamycHas wu
paauaHHas Mepa yIyia, BBIYMCICHHE JUIMH AYr OKpyxkHocTeu. [lmomanes kpyra,
CEKTOpa, CErMEHTA.

JIBWOKEHUS IUIOCKOCTH M BHYTPEHHUE CUMMETpUU (Quryp (s1eMeHTapHble
npeactasnenus). [lapannensueiit nepenoc. [ToBopoT.



HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 7 kJacce OOYyYalOIIMIICS TOTYYHUT CIEAYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

Pacnio3naBaTh HM3y4deHHBIE TeOMETpUYecKue (Urypbl, ONpeneisTh HX
B3aMMHOE paclojoXeHHe, U300paxarb TIeoMeTpUyYecKue (QUrypbl, BBIIOIHSITDH
YEPTEXKHU IO YCIOBUIO 3aaaud. V3MepsATh JMHEWHBIE W YIJIOBBIE BEIMYMHBI.
Pemrats 3a1aun Ha BBIYMCIIEHUE JUIMH OTPE3KOB M BEJIUYUH YTJIOB.

Jlenate TpyOyr0 OIIEHKY JHMHEWHBIX W YIJIOBBIX BEIWYUH TPEIMETOB B
peaIbHON KW3HU, Pa3MEPOB TPHUPOAHBIX OOBEKTOB. Pa3nmuarh pasmepsl 3THX
O0OBEKTOB 10 MOPSAIKY BETUUNHBI.

CTpouTh 4epTeku K T€OMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCs NpPU3HAKAMM PABEHCTBA TPEYTrOJIBHUKOB, HCIOJIb30BATh
NPU3HAKHU U CBOWCTBA PAaBHOOENIPEHHBIX TPEYTrOJIbHUKOB IIPH PELIEHUH 3a/1a4.

[IpoBOAUTE JOTMYECKUE PACCYKIEHUS C HUCIOJIB30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCs MpU3HAKAMHU PABEHCTBA MPSAMOYTOJIbHBIX TPEYrOJIbHUKOB,
CBOWMCTBOM  MEAMaHbl, TIPOBEAEHHOW K  THIIOTEHY3€  INPAMOYTOJIBHOTO
TPEYTOJIbHUKA, B PEIIEHUU T€OMETPUUECKUX 3a/1a4.

OmnpenensiTe napawieIbHOCTh MPSAMBIX C TIOMOIIBIO YTIIOB, KOTOpPBIE 00pa3yeT
¢ HUMU cekymas. OnpenensaTs napauiedIbHOCTh MPSIMBIX C MTOMOIIBIO PAaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM MPSIMOM 0 TOUEK APYrOM MpsIMOM.

Pematp 3aaum Ha KjaeT4yaTol Oymare.

[IpoBOIUTH BHIYMCIECHUST M HAXOIHWTh YHUCJIOBbIE M OYKBEHHBIC 3HAUYCHHS
yIJOB B TEOMETPHUYECKMX 3a/ladyax C HCIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYrOJbHUKOB M MHOIOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IpHU
NIEPECEUEHNN JABYX MapajUIebHBIX MPSAMBIX CEKylled. Pemare npakTuueckue
3a71a4M Ha HAXOXIECHUE YTJIOB.

Biagerp moHATMEM T'€OMETPUYECKOIO MECTa TOYEK. YMETh ONPEAEIAThH
OMCCEKTPHCY yIJla U CEpEIMHHBIN NEPIEHIUKYJIISP K OTPE3KY KaK F€OMETPHYECKHE
MeCTa TOYEK.

@opMyIUpOBaTh OMNPEAEIEHUS OKPYKHOCTH M Kpyra, XOpIbl U JUAaMETpa
OKPYHOCTH, TOJIb30BaThCS UX CBOMCTBAMU. Y METh IMPUMEHATH 3TH CBOWCTBA IPH
penieHny 3aaad.

Bianerp MOHATHEM ONMCAHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ wueHTp. [lomb3oBarbest ¢akTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB
TPEYTrOJIbHUKA IIEPECEKAIOTCA B OAHOM TOYKE, U O TOM, 4YTO CEpPEAUHHBIC
NEPIEHANKYJIISAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAOTCSA B OJJHOM TOUKE.

Branerp noHsAITHEM KacaTelbHOM K OKPYKHOCTH, TOJIb30BATHCSI TEOPEMOM O
NEPIEHINKYJIIPHOCTH KacaTeIbHON U paJinyca, IPOBEAEHHOIO K TOUYKE KaCaHUs.



[Tonb30BaThCS MPOCTEUIIMMHU T'€OMETPUUYECKUMU HEPABEHCTBAMH, TTIOHUMATh
UX MPAKTUYECKHUI CMBICII.

IIpoBOINUTE OCHOBHBIE T€OMETPUYECKHE IIOCTPOEHUS C ITOMOIIBIO LIUPKYJIS U
JIMHEUKMU.

K konmy oOyuenuss B 8 kJiacce oOyYaromIMiicsi TMOTYYHUT CIEAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJBl YETBHIPEXYTOJIBHUKOB, HX 3JIEMEHTHI,
II0JIB30BATHCS UX CBOMCTBAMM IIPHU PEIICHUHU F'€OMETPUYECKUX 3a]1a4.

[IpuMeHsATh CBOMCTBAa TOYKHM IMEPECEUYECHHsS] MEIHWaH TPEYrojibHUKa (LIEHTpa
Macc) B pEILIEHUH 3a/au.

Braners noHsATHEM CpeNHEN JMHUM TPEYrOJIbHUKA W TPalelHy, NPUMEHATh
X CBOMCTBA INPU PEUICHUWH TreoMeTpudeckux 3anad. [lomp3oBaTbes TeopeMon
daneca 1 TEOPEMOMN O MPOMOPUMOHATIBHBIX OTPE3KaxX, IPUMEHSTh UX ULl PELLICHUS
IIPAKTUYECKUX 3a1a4.

[IpuMeHaTh npu3HaKK NOJ00US TPEYTOJbHUKOB B PEIICHUH T'€OMETPUIECKUX
3az1ay.

[Tonb3oBaThcst Teopemoit [ludaropa npns pemieHuss TE€OMETPUUYECKUX U
NpaKTUYeCKUX 3axad. CTpoUTh MaTEMaTHYECKYH) MOJENb B IPAKTUYECKUX
3a/1a4ax, CaMOCTOSITENIBHO J€JIaTh YEPTEK U HAXOIUTh COOTBETCTBYIOLIUE JIJIUHBI.

Brmanerp mnoHATHMAMHM CHMHYyCa, KOCHMHYyCa M TaHIE€HCAa OCTpPOro yria
IPSIMOYT'OJILHOTO TpeyroyiibHUKa. [101b30BaThbCsl STUMU MOHATUAMM ISl PEIICHUS
NPAKTUYECKUX 3a7a4.

Boraucasate (pa3nuuHbiMU crioco0aMu) IUIOUIAb TPEYroJbHUKA U IIOLIAAH
MHOTOYTOJIbHBIX ~ (Uryp (IoJb3ysiCh, TIJ€ HEOOXOAUMO, KaJIbKYJISATOPOM).
[IpuMeHsATh noMy4YeHHbIE YMEHHUS B MPAKTHYECKUX 3a/1a4ax.

Brnagere NOHATHAMM BIHCAaHHOIO W LEHTPAJIBHOIO YIJa, HMCIOJIb30BATh
TEOPEMBI O BIIMCAHHBIX YIUIAX, YIVIAX MEXIY XOpJAaMU (CEKYIIUMH) U YIJIe MEXIY
KacaTeIbHOM M XOPAOW NPH PELICHUHU F'€OMETPUYECKUX 3a/1a4.

Brnagers moHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, NPUMEHITh CBOMCTBA
OIMCAHHOI0 YETBIPEXYTOJIBHUKA IIPU PELICHUU 3a/a4.

[IpuMeHATh MONydeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMaTUYECKHE
MOJENH JJIS 3a/1a4 peajlbHOW )KU3HU U MMPOBOAUTH COOTBETCTBYIOIINE BBIYUCIIEHUS
C NIPUMEHEHUEM TNOoJ00UsS U TPUTOHOMETPUU (IOJIB3YSICh, TJ€ HEOOXOAMMO,
KJIBKYJIATOPOM).

K xonHmy oOyuenus B 9 kJjacce 0Oy4arOUIUHCSA TOMYYUT CIEAYIONINE
peIMETHbIE Pe3yJIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (QYHKIUM OCTPBIX YIJIOB, HAXOIWUTh C HX
IIOMOIIBIO PA3JINYHBIE 3JEMEHTHI IPSMOYTOJIBHOIO TPEYTrOJIbHUKA («penieHue



OPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY»). HaXonuTh (¢ MOMOIIBIO KaTbKYJISTOPA) AJIMHBI
U YIJIbl JUIsl HETaOJIUYHbBIX 3HAYEHUH.

[Tonb30BaTbest (hopMynamMu MPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM JUJI HAXOXKJEHHUS COOTHOLIEHHH MEXIYy TPUTOHOMETPUUYECKUMU
BEITUYHHAMM.

Hcrnonb30BaTh TEOPEMBI CHHYCOB U KOCMHYCOB JUISl HAXO0XKJICHUS PA3ITUYHbIX
AJIEMEHTOB TPEYroJIbHUKA («pELICHHE TPEYroJbHUKOBY»), NPUMEHATh HX IpHU
pELIEHNH T€OMETPUUECKHUX 3a/1au.

Brnaners moHsTMsSMEH  npeoOpa3oBaHMS  MOJ00MS, COOTBETCTBEHHBIX
AJIEMEHTOB NOA00HBIX (uryp. [lonbp3oBaThest CBOWCTBaMHU 110100UsI TPOU3BOJIBHBIX
¢uryp, yMeTb BBIYMCIATH JUIMHBI W HAXOAUTh YIJbl Yy MOAOOHBIX (uUryp.
[IpumeHsaTh CBOMCTBa MOMOOMS B MPAKTUYECKUX 3ajJadyax. YMETh MPUBOIUTH
npUMepbl NOJOOHBIX GUTYP B OKPY’KAIOILIEM MHUPE.

ITonb30BaTECS TEOPEMAMU O IPOU3BEIECHUN OTPE3KOB XOPA, O IPOU3BEACHUN
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThCS BEKTOpaMH, MOHUMATh MX TEOMETPUYECKHA W (U3HUECKUI
CMBICJI, NPUMEHATh HMX B PEIICEHUM TIEOMETPUYECKUX U (PU3NYECKHX 3a]au.
IIpuMeHATh CKAIIPHOE MPOU3BENCHUE BEKTOPOB JUIsl HAX0XKICHHS IJIMH U YIJIOB.

[Tonp30BaThCs METOAOM KOOPAMHAT HA IUIOCKOCTH, NPHUMEHSTh €ro B
pELIEHUH T€OMETPUUECKUX U MPAKTUYECKHX 3a/1ay.

Bnaners MOHATUSIMU NMPAaBUIBLHOIO MHOTOYTOJIbHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI IYyTH OKPYXXHOCTH M PaJWaHHOM MEphl yria, YMETh BBIYUCIIATH ILIOMIAb
Kpyra u ero yacreil. [[puMeHATh noay4yeHHble YMEHHS B IPAKTUYECKUX 3a7a4ax.

Haxonute ocu (WM LEHTPbI) CUMMETPUHM (UTYyp, NPHUMEHSTH JIBHXKECHUS
IJIOCKOCTH B IMPOCTEUIIUX Cydasix.

[IpuMeHATh MOJIydEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH MaTEMaTUYECKHE
MOJIENH JUISl 33]1a4 PEAIbHOM KU3HU U ITPOBOJUTH COOTBETCTBYIOLIME BHIYMCIICHHUS
C NPUMEHEHHEM MOJ00MS M TPUTOHOMETPUYECKUX (PYHKUUN (MOJB3YyACh, TAE
HE00XOUMO, KAJIbKYJISITOPOM ).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosnyecTBOo 4acoB DJIeKTPOHHbIE
HaunmenoBaHue pa3iesioB 1 TeM uudposbie
Ne ni/m P Kontpoasnbie | IIpakTnueckue (nupp )
NMPorpamMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypchbl
[Ipocreiimne reome €CKHe
1 I/I)E) CBZI;:T; Ir/Islee Ei—lnp?e re:MniH;}:ngix 14 bubamorera LOK
’ p P https://m.edsoo.ru/7f415e2e
BEJINYNH
bu6mmoreka [IOK
2 T 22 1
PEyroTLHuid https://m.edsoo.ru/7f415e2e
3 [TapamiensHble npsMbIe, CyMMa yITIOB 14 1 bubnnorexa [IOK
TpeyroJbHUKa https://m.edsoo.ru/7f415e2e
4 Oxpy>kHOCTb U Kpyr. ['eomeTpuueckue 14 1 bubmmorexa [IOK
MOCTPOECHUSA https://m.edsoo.ru/7f415e2e
bubnunorexa LIOK
5 II i 4 1
OBTOPCHHE, 000OWICHHE SHAHHIL https://m.edsoo.ru/7f415e2e
OBHIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KUIIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HaumeHoBaHue pa3aenoB U TeM nuppoBbIe
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
N bubmuotexa [IOK
1 4 12 1
STHPEAYTONBHIRA https://m.edsoo.ru/7f417e18
Teopema daneca u TeopeMa o
2 MIPONOPLHUOHATIBHBIX OTPE3KaX, NOJO00HbIE 15 1 brbmrorexa LIOK
POTIOPH P > 1A https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKU
[Inomans. Haxoxaenue miomanen
3 Tpe HIOJJIIBHI/IKOB " f/IHOFO O;EHILHX ¢bur 14 1 bubmmorexa [JOK
peyr o YP- https://m.edsoo.ru/7f417e18
[Tnomaau nogoOHBIX Guryp
4 Teopema Iludaropa u Hauana 10 1 bub6mmorexa [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTIuBl B OKPY’KHOCTH. Brincanssle u
5 ONMCAHHBIEC YETHIPEX YT OJIbHUKU. 13 1 bubnnoreka [IOK
KacarenpHble k okpyxHOCcTH. Kacanue https://m.edsoo.ru/7f417e18
OKpY>KHOCTEH
bu6mmoreka [IOK
6 I1 600 i 4 1
OBTOPCHIE, ODODIICHIE SHAHHH https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KIIACC

N HanmenoBanu | KosmuecTBo yacos JIeKTPOHHBIE
| e pa3mesioB H (uudposbIe)
n/ Bcer | KoHTpoabH IIpakTHyeck
TeM o0pa3oBaTejibHbIE
n 0 bIe padoThI He padoTsbl
NMpOrpamMMblI pecypchbl
Tpuronomerpus
. Teopemsl
COCHHYVCOB I bu6mmoreka [IOK
1 Y 16 1 https://m.edsoo.ru/7f41a
CHUHYCOB.
12c
Pemenue
TPEYroJIbHUKOB
[IpeoOpazoBanu
¢ mogoousI. bu6nuorexa [IOK
2 MeTtpudeckue 10 1 https://m.edsoo.ru/7f41a
COOTHOIIICHHUS B 12¢
OKPY>KHOCTH
bubmuorexa [IOK
3 BekTopsl 12 1 https://m.edsoo.ru/7f41a
12c
JlexapToBbI bubnnoreka [IOK
4 KOOPJIWHATHI HA 9 1 https://m.edsoo.ru/7f41a
IJIOCKOCTH 12¢c
[IpaBuibHBIE
MHOTOYTOJIbHUK
u. JlnnHa bubmuorexa [JOK
5 OKPYKHOCTH H 8 https://m.edsoo.ru/7f41a
IJIOIIAAb Kpyra. 12c
Brruucnenue
IIoIaaen
Jeikenns bubmuorexa [JOK
6 6 https://m.edsoo.ru/7f41a
IUIOCKOCTH
12¢
IloBTOpEHUE,
oGoGmeHte bubnmoreka [JOK
7 ’ 7 2 https://m.edsoo.ru/7f41a
cUcTeMaTH3alH
. 12c
s SHAHWIA
OBIIEE
KOJIMYECTBO
68 6 0
YACOB I1O
[MPOI'PAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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https://m.edsoo.ru/7f41a12c
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https://m.edsoo.ru/7f41a12c
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IMPOT'PAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTDBb U CTATUCTUKA» B 7-9 KIIACCAX

HOACHUTEJIBHASA 3AIIMCKA

B coBpeMeHHOM MH(PPOBOM MHpE BEPOSTHOCTh U CTATUCTHUKA MPHOOPETAIOT
BCE OOJIBIIYIO 3HAYMMOCTb, KaK C TOYKH 3PEHHUS MPAKTHUUYECKUX MPUIOKEHUH, TaK
U UX POJH B 00pa30oBaHUM, HEOOXOAMMOM KaXKJIOMY 4eloBeKy. Bo3pacraer umcio
npodeccuii, Mpu OBIAICHUH KOTOPHIMH TpeOyeTcst xopormast 6a30Basi OTOTOBKA
B 00JJaCTH BEpPOATHOCTH W CTAaTUCTUKH, TakKasd TIOATOTOBKA BakKHA IS
POAOJIKEHUsT 00pa30BaHMS U JIJISl YCTICITHOM MpodhecCHOHANbHOM Kapbephl.

Kaxxnprit 4yenmoBek MOCTOSHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HETO JaHHBIX. A 11 000CHOBAHHOTO TIPUHSTHUS PEIICHUS B YCIOBHUSIX HEIOCTATKA
WK U30bITKa MHMOpPMAIIMK HEOOXOAMMO B TOM YHMCJE XOPOILIO ChOPMHUPOBAHHOE
BEPOSTHOCTHOE M CTATUCTHUYECKOE MBIIIICHHUE.

NmMeHHO TO3TOMY OCTpO BCTalda HEOOXOAMMOCTh copMuUpOBaTH Y
oOyyaromuxcsi PyHKIUOHATBLHYIO TPAaMOTHOCTh, BKJIFOUAIOIIYIO B C€0s1 B KAUECTBE
HEOTHEMJIEMOH  COCTaBIIAIOIICH  YMEHHWE BOCHPHHMUMATh W KPUTHYECKHU
aHAM3UPOBATH UH(MOPMAIIUIO, TIPEACTABICHHYIO B PA3IMYHBIX opMax, MOHUMATh
BEPOSATHOCTHBIN XapakTep MHOTHX pEaJbHBIX TMPOIECCOB M 3aBUCHUMOCTEM,
NIPOU3BOIUTH MPOCTEHUINTNE BEPOSTHOCTHBIC PACUETHI.

3HAKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMH IPHHITUIIAMU cOOpa, aHaIH3a |
NPE/ICTABIICHUs JAHHBIX U3 PA3IUYHBIX cep XKU3HHU 00IIecTBa W TrocylapcTBa
npuoOIaeTr o0ydJalmuxcss K OOIIECTBEHHBIM WHTEepecaMm. l3ydeHne OCHOB
KOMOMHATOPUKHM pa3BUBAET HABBIKM OPTaHM3AIllMK Tiepedopa W Toacyéra yucia
BapUaHTOB, B TOM YHUCJIE B MPUKJIAJAHBIX 33a/ladyaX. 3HAKOMCTBO C OCHOBAMH TEOPUHU
rpadoB co3naét MareMaTudeckuii GyHIaMenT st GOpMHUPOBAHUS KOMIIETEHIIUHN B
obnactu nHPOpPMATUKN U TUGPOBBIX TexHONOTHH. [Ipyn M3ydeHUn CTATUCTUKHA U
BEPOSITHOCTA OOOTAIIAIOTCS TPEACTaBICHUs OOYYalOmUXCsl O COBPEMEHHOMN
KapTUHE MHUpa M METOoJaxX €ro HcclieoBaHus, (HOpMHUpPYETCS MOHUMAHUE POJIH
CTAaTUCTUKU KaK UCTOYHUKA COIMATIBLHO 3HAYUMON MH(OpPMAIIMU U 3aKIIABIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHUS.

B cooTBeTCTBUMU C NMaHHBIMU IEISIMH B CTPYKTYpPE MPOTPaMMBI y4eOHOTO
Kypca «BeposiTHOCTh M CTaTUCTHKA» OCHOBHOTO OOIIEro oO0pa3oBaHMs BbIIEICHBI
CIeNyIoNMe CoAepKaTenbHO-MeToau4eckue nuHuu: «lIpencraBienne MaHHBIX U
OmmcaTelbHAs CTATUCTHKA», «BEpoATHOCTH», «DJIEMEHThl KOMOWHATOPHUKNY,
«BBenenue B Teoputo rpadoBy.

Conepxanue nunun «lIpencraBneHre TaHHBIX W ONMUCATENbHAS CTATHCTHKA
CIIY)KUT OCHOBOW Il (hOpMHPOBAHHS HaBBIKOB PabOTBI ¢ HH(pOpMAINUCH: OT
YTCHUS W WHTEpIpeTanuu WHGOpMAIMu, TPEACTaBICHHON B TabmuIax, Ha
auarpaMMax W rpadukax, n0 cOopa, TPENCTaBIICHHWS W aHaiW3a JaHHBIX C



WCIIOJIb30BAHUEM CTAaTUCTHUYECKUX XAPAKTEPUCTUK CPEIHUX M PACCEUBAHUA.
PabGoras ¢ nmaHHBIMHM, OOydJarolIMecs Y4YaTCs CUMUTHIBATh W HHTEPIPETUPOBATH
JAHHbIE, BBIABUTaTh, apTYMEHTHUPOBATh M KPUTHUKOBATH MPOCTEUILINE THUIIOTE3HI,
Pa3MBINIUIATh HaJl (aKTOpaMH, BHI3BIBAIOIIMMHU W3MEHUMBOCTH, M OIICHUBATH HMX
BIIUSIHUE HA PACCMATPUBAEMBIE BEJIMUMHBI U TTPOLECCHI.

NHTYyWTUBHOE MPEACTABICHUE O CIYy4allHOM W3MEHUYMBOCTH, UCCIEAOBAaHUE
3aKOHOMEPHOCTEH M TEHACHLUMM CTAaHOBUTCS MOTUBHUPYIOLIEH OCHOBOM JJIA
VU3Yy4YECHUSI TEOPUU BEPOIATHOCTEW. bosbllloe 3HAYEHHME HMMEIOT IPAKTUYECKUE
3aJJaHUs], B YACTHOCTH OMBITHI C KIIACCUYECKUMHU BEPOSATHOCTHBIMU MOJICIISIMU.

[TonsiTue BEpOSATHOCTH BBOAMTCS KaK Mepa MPaBIONOI00UsS CIy4alHOTO
coObrTus. [lpm w3ydeHnn ydeOHOrO Kypca OOydaroIIuecs 3HAKOMSTCA C
MPOCTEUIIMMUA  METOJaMH  BBIYMCJICHHS  BEPOSTHOCTEM B CIIyYaWHBIX
AKCIIEPUMEHTAX c PaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMHU HCXOJaMH,
BEPOSTHOCTHBIMHU 3aKOHAMH, TTO3BOJISIFOIIMMU CTaBUTh M peliaTh 0oJiee CIOKHBIE
3amaun. B ydeOHBIN Kypc BXOAST HadajdbHBIE NPENCTABICHUS O CIIy4ailHBIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYaOIIUXCS C
MHOKECTBAMU U OCHOBHBIMU OIE€palMSIMU HaJ MHOXECTBAMH, pacCMaTPHUBAIOTCS
npUMEphl IPUMEHEHUS JUIsl PElIeHUs 3a]ay, a TaKXKe HCIOJIb30BaHUS B JIPYTHUX
MaTeMaTHYECKUX Kypcax U y4eOHBIX MpeaMeTax.

B 7-9 kiaccax u3yuyaercs y4yeOHbIH Kypc «BeposTHOCTh M CTaTUCTHKA», B
KOTOpBIA  BXOAAT pasaenbl: «lIpeacraBieHne [aHHBIX U ONHKCATENIbHAs
CTaTUCTUKa», «BeposSTHOCTBY, «DIeMEHThl KOMOWHATOpWKW», «BBemeHue B
Teoputo rpadoBy.

Ha uzyuenne yuebHOro Kypca «BeposiTHOCTh M cTaTUCTHKa» oTBoauTCs 102
yaca: B 7 kiacce — 34 daca (1 ygac B Henmenmto), B 8 kinacce — 34 yaca (1 ygac B
Henento), B 9 kiacce — 34 vaca (1 4ac B Heneno).



COJAEP XAHME OBYUYEHUA
7 KIIACC

[IpencraBneHue NaHHBIX B BUJE TAOJHUL, JUarpaMm, rpauKoB. 3anoIHEHUE
Ta0Jull, YTEHUE U TMOCTPOEHUE Juarpamm (CTOJIOMKOBBIX (CTONOYATHIX) U
KpYyroBbix). UTeHne rpadukoB peabHBIX MpolleccoB. V3BneueHne napopMauu us3
JarpaMM U TaOJIHII, UCTIOJIb30BAHNE U MHTEPIPETAIUs JAaHHBIX.

OnucartenbHas CTaTHCTHKA: CpeqHee apu(METHUecKoe, MeAHaHa, pa3Max,
HauOoJbIIee U HAWMEHbIIEe 3HAYEHUsT Habopa YMCIOBBIX AaHHBIX. [Iprmepsl
CIIly4YaliHOM U3MEHYHUBOCTH.

Cny4ailHblil 3KCIIEpUMEHT (OMBIT) U ciy4daliHoe coObiThe. BeposTHOCTh U
yacToTa. Pojb MaloBEPOATHBIX U MPAKTHYECKH JOCTOBEPHBIX COOBITHI B MPUPOJIE
u B oO1ecTBe. MoHeTa U urpajibHast KOCTb B TEOPUHU BEPOSATHOCTEH.

I'pad, Bepmmnua, pebpo. Crenenp BepuinHbl. Yuciao pébep u cymmapHas
crenieHb BepiinH. [IpencraBienne o cBsizHoctu rpada. Lenu u umkinsl. Ilytu B
rpadax. O0xon rpada (visiepoB myth). lIpencraBieHue o6 OpUEHTUPOBAHHOM
rpade. Pemenue 3a1ay ¢ noMoIib0 rpados..

8 KJIACC

[IpencraBienue JaHHBIX B BHUJIE TAOIUII, TUarpamMm, rpauKoB.

MHOXeCTBO, 3JEMEHT MHOXECTBa, MOAMHOXeCTBO. Omnepauuu Hax
MHOXKECTBaMU: 00belMHEHHEe, TepeceueHue, nomnoiaHeHue. CBoicTBa omnepanui
HaJ, MHOXECTBAMM: IEPEMECTUTEIBHOE, COYETATEIbHOE, PACIPEIEIUTEIBHOE,
BKJIIOUEeHUs. Mcnonb3oBaHHE TIpaHUUEeCcKOro MNpPEACTABICHUS MHOXECTB s
OIKMCAHMSI PEATBbHBIX MPOLIECCOB U ABJICHH, IPU PELLICHUH 3a/1a4.

N3mepenune paccenBaHus AaHHBIX. JMcnepcHs M CTaHAAPTHOE OTKJIOHEHHE
YHCIIOBBIX HA0OPOB. JlnarpaMma paccerBaHusl.

DNieMEeHTapHble COOBITHS  ciaydaiiHoro ombiTa. Ciy4allHble COOBITHSL.
BepositHoct  coObiTHil.  OnbITBl ¢ PaBHOBO3MOXHBIMH  AJIEMEHTAPHBIMU
coObITusiMU. CiyyaiiHblil BbIOOp. CBsI3b MEXAY MaJOBEPOSTHBIMU M MPAKTHUUECKH
JIOCTOBEPHBIMH COOBITHSIMHU B TIPUPOJIE, OOIIIECTBE U HAYKE.

epeBo. CBoMCTBa J€pPEBbEB: E€AUHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE
BUCAYEH BEPILMHBI, CBSI3b MEXIY YHUCIOM BepIIMH U yucioM pédep. IlpaBuio
yMHOkeHHs. Perenue 3anay ¢ nomouipio rpagos.

[IporuBomnonoxueie coObiTusA. Jmarpamma Oiinepa. OObenuHeHue u
nepeceuenne coObiThil. HecoBmectHwsie  coObitus. ®Dopmyna  crmoxkeHUs
BEPOSATHOCTEU. YCJIOBHAsi BEpOATHOCTb. [IpaBwiio ymHOxeHus. HeszaBucumele
coObrTus. IlpencraBnenue skcriepuMeHTa B BHje JepeBa. Peimienue 3amad Ha



HaXO)KJIEHUE BEPOSATHOCTEH C IOMOIIBIO JEpeBa CIYy4ailHOIO HKCIEPUMEHTA,
auarpamm OJiliepa.

9 KUIIACC

[IpencraBnenne maHHBIX B BUAe TaOmuI, JuarpamMm, TpaduKoB,
UMHTEpIpeTalus JaHHbIX. UTeHrne U moCcTpoeHue Tabiull, Juarpamm, rpaukoB mno
peabHBIM JAHHBIM.

[TepectanoBku u (akTopuan. CoueTaHus U YUCIO COUYETaHUU. TPEyroNbHHUK
[Tackains. Pemenure 3amay ¢ MCHIOIB30BAHHEM KOMOMHATOPUKH.

I'eomerpuueckass BeposATHOCTh. CilydailHbld BBIOOp TOYKKM M3 (PUTyphl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTd OKPYKHOCTH.

UcnbiTanne. Ycnex u Heyaaua. Cepusi UCIHBITAaHUM [0 TEPBOro ycIlexa.
Cepust ucnbiTanuii beprymiu. BeposSTHOCTHM COOBITMII B CEpUU HUCHBITAHUN
bepnymm.

CnydailHass BENWYMHA W PAaCHpENesICHUE BEPOATHOCTEN. MaTemaThyeckoe
OXHuJaHHue U jaucnepcus. llpuMepsl MaTeMaTM4ecKoro  OXUJIAaHUS — Kak
TEOPETUYECKOr0 CPENHEr0 3HAYCHUS BEIIMYMHBI. MaTemMaTH4eCcKOe OXUIAHHE U
JIUCTIEPCUST CIy4YalHOM BEJIMYMHBI «YHUCIO YCHEXOB B CEPUU HCIBITAHUU
beprynnn».

[Tonsatue o 3akoHe OONBIMMX YHcell. M3MepeHne BepOsSTHOCTEH C ITOMOIIBIO
yacToT. Ponb 1 3HaueHHe 3aK0Ha OOJIBIINX YUCEN B IPUPOJE U OOLIECTBE.

IHPEJMETHBIE PE3YJIBTATDBI

K xoHiy oOyuenus B 7 KJjacce OOy4arOUIUHCS TONYYUT CIEAYIONINE
IpEeIMETHBIE PE3YyJIbTAThI:

Yurarh uHOpMaNUIO, NPEICTAaBIECHHYIO B TaliuIax, Ha JuarpaMmax,
OpECTaBIATh JlaHHbIE B BHUJAE TaONMI, CTPOUTh AUAarpamMmbl (CTOJIOHMKOBBIE
(cTonOuaThie) U KPYrOBBIE) IO MACCUBAM 3HAYEHUM.

OnuceiBaTh W MHTEPHPETUPOBATh  peajbHbIE  YHUCIOBBIE  JIaHHBIE,
IpEICTaBICHHbIE B Ta0NIMILIAX, HA JUarpaMmax, rpapukax.

Hcnonp30BaTh I ONMCAHUS JAHHBIX CTATHCTHYECKHE XapPAKTEPUCTHUKHU:
cpeaHee apudmeTnyeckoe, MeAMaHa, HauOoJblIee W HAaUMEHbIIEe 3HAuYCHUS,
pa3max.

HNmerp mnpencraBieHue O CIy4aHOM HW3MEHYMBOCTM Ha IIPUMEpPAX ILIEH,
(¢u3nyecKkux BEIMYMH, AHTPOIIOMETPUYECKUX IaHHBIX, UMETh IPEICTaBICHUE O
CTaTUCTUYECKON YyCTOWYHUBOCTH.



K xoHmy oOydenus B 8 kJiacce OOyYaromMiicsi TMOMYYHUT CIEAYIOIINE
MIPEIMETHBIE PE3YIIbTATHI:

N3Bnekate u mpeoOpa3oBbiBaTh MHGOPMAIMIO, MPEACTABICHHYIO B BHIIE
Tabnwmil, TuarpamMm, rpaduKoB, MPEACTaBIATh JaHHBIC B BUAC TAOIUIl, AUArpamM,
rpaduKoB.

OnucelBaTh J@aHHBIE C TMOMOIIBID CTATUCTHUYECKUX ITOKa3aTeeh: CpeIHHX
3HAYEHUH U Mep paccenuBaHus (pa3Max, JUCIEPCUS U CTAHIAPTHOE OTKIIOHEHUE).

HaxoauTe 4acToThl YMCIOBBIX 3HAYEHUM M YAaCTOTHI COOBITHIL, B TOM YHCIIE
10 pe3yJibTaTaM U3MEPEHUN U HaOJII0ICHHI.

Haxonute BEpOATHOCTH CIy4alHBIX COOBITUW B OMNBITAX, 3HAsE BEPOSTHOCTHU
AJIEeMEHTAPHBIX COOBITUN, B TOM 4YHCIE€ B ONbITaX C PABHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU.

Hcnonw3oBaTh rpaduueckre Mojaesiu: JAEPEBO CIy4allHOTO SKCIEPUMEHTA,
ayarpamMMbl DWjiepa, YMuciIoBas mpsimMas.

OnepupoBaTh MOHSATUSIMH: MHOXECTBO, IOJAMHOXKECTBO,  BBIIOJHATH
ommepanuyd HaJ MHOXECTBaMHU: OOBEIWHEHWE, TepeceueHne, JOIMOITHECHHE,
MEePEUYUCIISITh AJIEMEHTHI MHOXKECTB, MPUMEHSITh CBOMCTBA MHOXECTB.

Hcnonb3oBaTh Tpaduueckoe MPENCTABICHUE MHOXKECTB U CBSI3EH MEXIY
HUMH I ONTMCAHMSI TPOLIECCOB U SIBJICHUM, B TOM YHMCIIE MIPU PEIICHUU 33/1a4 U3
JIPYTrUX y4eOHBIX MPEIMETOB U KYPCOB.

K koHmy oOyuenuss B 9 kJiacce OOyYaromMiiCS TOJYYHUT CIEAYIOIIUE
IIPEAMETHBIE PE3YJIbTATHI:

W3Bnekate u mpeoOpa3oBbIBaTh HH(OpPMAIUIO, TMPEACTABICHHYIO B
pa3JIMUHBIX MCTOYHUKAX B BHUJE TaOJNWI], auarpamm, TpauKoB, MPEACTaBIATH
JaHHBIE B BUJI€ Ta0OJIUII, TUarpaMM, rpauKoB.

Pemarte 3amaunM opraHu30BaHHBIM TIEpeOOPOM BAPUAHTOB, a TaKKE C
UCIIOJIb30BaHUEM KOMOMHATOPHBIX MPaBUI U METOOB.

Hcnonb3oBaTh oOmnucarelbHbIE XAPAKTEPUCTUKHU JIJII MACCHUBOB YHCIIOBBIX
JTAHHBIX, B TOM YUCJIE CPEHUE 3HAUCHUSI U MEPBI pACCEUBAHUS.

HaxonuTth 4acToThl 3HAYEHUN M 4aCTOTHI COOBITHSI, B TOM YHUCJIE MOJb3YSCh
pe3yabTaTaMu NPOBEAEHHBIX U3MEPEHUM 1 HAOIIOCHU.

HaxoauTe BepOSITHOCTH Cly4alHBIX COOBITHII B M3YYEHHBIX OMBITaX, B TOM
YlClIe€ B OMNbBITaX C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITHUSMH, B CEPUIX
VICTIBITAHUH JI0 TIEPBOTO yCIIEXa, B CEPUAX UCIBITAaHUN bepHyIu.

Nmere mnpencraBieHWEe O CIy4alHOM BEJIWYMHE M O PACHPEACICHUU
BEPOSATHOCTEN.

Nmers mnpencraBieHue O 3aKoHE OOJBIIUX YHUCENT KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4alHOW M3MEHYMBOCTU M O POJIM 3aKOHA OOJBIIUX YHCEN B
OPHUPOJE U OOILIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Kontpoasnbie | IIpakTnueckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
bubmuorexa [IOK
L TpeCTaBieHHE AaHHEX ! 2 https://m.edsoo.ru/7f415fdc
2 OmnucarenabHast CTAaTUCTHKA 8 1 bubmorexa LHOK
https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
i 1
3 Cayaitas H3MEH'HBOCTE 6 https://m.edsoo.ru/7f415fdc
bubnunorexa LIOK
4 Breerme B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
BeposiTHOCTB 1 yacTOTa Cily4aiiHOTO bubmmorexa [IOK
5 4 1
COOBITHS https://m.edsoo.ru/7f415fdc
. bubmuorexa [IOK
6 O0001Ienne, CUCTEMATH3AIMI 3HAHUN 5 2 httos://m.edsoo.ru/7fA15fdc
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 2 5



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KUIIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM uudgpoBbie
Ne n/m P Konrpoabusie | IIpakruyeckue (mudpp )
MPOrpaMMbI Bcero o0pa3zoBaTeJibHbIE
padoTbI padoThI
pecypcbl
bu6mmoreka [IOK
1 Hostopenne iypea 7 iwacca 4 https://m.edsoo.ru/7f417fb2
5 OmnmcarenpHas cTaTucTUKA. PaccenBanmue 4 bubmuoreka [JOK
JNaHHBIX https://m.edsoo.ru/7f417fb2
bu6nuorexa [IOK
3 Muokectsa 4 https://m.edsoo.ru/7f417fb2
. bubnmoreka [JOK
4 B 1
CPOATHOCTE CAYHAHHOIO COObITIA 6 https://m.edsoo.ru/7f417fb2
bubnuorexa [IOK
5 B 4
BC/ICHHC B TCOPHIO rPadoB https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
6 Caysaiinbie cobbma 8 https://m.edsoo.ru/7f417fb2
. bubmuorexa [IOK
7 4 2
OGobmerme, cHCTeMATH3AIA SHAHMH https://m.edsoo.ru/7f417fb2
OBHLIEE KOJIMYECTBO YACOB IIO [TPOT'PAMME 34 2 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KIIACC

N HanmenoBanu | KosmuecTBo yacos DJIeKTPOHHbIE
" | e pasmesoB m (uudpoBbie)
n/ Bcer | KoHTpoiabH IIpakTH4yeck
TeM o0pa3oBaTe/ibHbIE
n 0 ble padoThI ue padoTbl
NMPOrpaMmblI pecypchbl
ToBTopeHe but6mmoreka [IOK
1 P 4 https://m.edsoo.ru/7f41a3
Kypca 8 Kiiacca
02
DJIEMEHTHI bu6mmoreka [JOK
2 KOMOMHATOPHK 4 1 https://m.edsoo.ru/7f41a3
u 02
I'eomeTpuueck bu6mmoreka [JOK
3 ast 4 https://m.edsoo.ru/7f41a3
BEPOSITHOCTH 02
Y PHT— but6mmoreka [IOK
4 6 1 https://m.edsoo.ru/7f41a3
bepnymin
02
Corvaaiiias bubnaunorexa LIOK
5 T 6 https://m.edsoo.ru/7f41a3
BCIIMYHHA
02
but6mmoreka [IOK
0606 ,
6 OOTHEHHe 10 1 https://m.edsoo.ru/7f41a3
KOHTPOJIb
02
OBIIEE
KOJIMYECTB
O CTBO 34 1 2
YACOB I10
[TPOTPAMME



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

IHPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHON
HNPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

Kon
NPoBePsIEeMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBaHUS K NIPeIMETHBIM pe3yJbTaTaM
OCBOCHHS OCHOBHOI1 00pa3oBaTe/IbHON NMPOrpaMMbl OCHOBHOIO
o0uero oopazosanus Ha ocHoBe ®PI'OC

YMeHHne onepupoBaTh MOHATHSAMHU: MHOXECTBO, IOJMHOXECTBO,
ONepaly HaJ MHOYKECTBAMM; YMEHHE OIEpUPOBATh IOHATUIMM:
rpad, cBs3HBIN rpad, AepeBO, LUK, MPUMEHITh UX MPU PEUICHUU
3aJa4; yMEHHUE UCIOJIb30BATh rpa)udecKoe MpeICTaBICHNEe MHOXKECTB
JUISL OIIMCAHUS PEAIbHBIX IIPOLECCOB U ABJICHUM, PU PELICHUM 3a]a4

U3 APYrux y4eOHBIX MIPEeIMETOB

YmMmenue ONCpHUpOBaTh IMOHATHAMU: OIPCACIICHHUE, aKCHUOMaA, TEOpPEMaA,
A0Ka3aTejibCTBO, YMCHHUC paCIIO3HABATL HCTHHHBIC W  JIOKHBIC
BBICKA3bIBaHU, TPHUBOJAUTH HNPUMEPBI WU KOHTPIIPUMCPHBI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHUS BBICKQ3bIBaHUM

YMeHue ornepupoBaTh MOHSATUSIMHU: HATYpPAJIbHOE YKCIIO, MPOCTOE H
COCTaBHOE YHCJIO, JCIMMOCTh HATYPAJIbHBIX YHUCEJ, TMPU3HAKU
JNIETUMOCTH, I1I€JIO€ YHUCIIO0, MOJYJIb 4HuCia, OOBIKHOBEHHAs ApoOb U
JIecAaTUudHas ApoOb, CTAHAAPTHBIN BUJI YKCIA, PAIIMOHAIBHOE YHUCIIO,
UppalMOHAIbHOE YHUCIIO0, apu(METHYECKUH KBaJPATHBIA KOPEHB;
YMEHUE  BBINOJHATH  JIEUCTBUS C  YWCIAMH, CpaBHUBAaTh U
YHOOpSAIOYMBATh 4YHUCJHA, NPEACTABISATh YHUCIA HAa KOOPAUHATHOMU
NpsIMOM, OKPYIJIATH YHUCIA; YMEHUE JeNaThb MNPUKUIKY U OLICHKY

pe3yiibTaTa BBIYHCIICHUI

YMeHue onepupoBaTh MOHATHUAMH: CTENEHb C LIEJbIM MOKa3aTeleM,
apudmeTnyecKkuil KBaJpaTHBIA KOPEHb, MHOTOUWIECH, airedpandeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOM CTENEeHU
0oJbllle €IMHHULBI; YMEHHE BBIIOJIHATH pacdy€rbl Mo Qopmynam,
npeoOpa3oBaHus ILENbIX, APOOHO-PAllMOHATBHBIX BBIPAXKEHUN U
BBIPQXEHUM C KOPHSAMHU, Pa3sIoKEHHE MHOTOUYIEHA HAa MHOXKUTENH, B
TOM 4YHCJIE C HCIOJIb30BaHHEM (OpMyJ pa3HOCTH KBaJIpaToB U

KBaapaTa CyYMMBbI U Pa3HOCTHU

VYmMmenue ONCpUPOBATh MOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C




OIHOM IIEPEMECHHOM, YHCJIIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE DPEIIaTh JIMHEHHBbIE M KBAJpPAaTHbIE YpaBHEHUS,
JIpOOHO-pallMOHATIFHBIE YPABHEHHS C OJHOM TIEPEMEHHOM, CHCTEMBI
JIBYX JMHEHHBIX ypaBHEHUH, JUHEHHbIE HEPABEHCTBA U HUX CHCTEMBI,
KBaJlpaTHblE U JAPOOHO-pallMOHANIbHBIE HEPABEHCTBA C  OJHOUN
IIEPEMEHHOM, B TOM YHCJIE MPU PELICHUH 3a]1a4 U3 IPYrux MpPEeaMeETOB
U TPAKTUYECKUX 3a7a4; YMEHHUE WHCIOJIb30BaTh KOOPAMHATHYIO
OpSAMYI0 ¥ KOOPJIMHATHYIO IUIOCKOCTBH Ui HM300pakeHUs pPEelIeHUi

YpaBHEHHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MNOHATHIME: QyHKIMS, Tpaduk QyHKINUU, HYITU
byHKIHH, MIPOMEKYTKH 3HAKOMOCTOSIHCTBA, MPOMEKYTKU
BO3pacTaHMsi, YObIBaHUS, HauOoiblllee W HaUMEHbIEEe 3HAYCHUS
byHKIMY; yMeHHe OIepupoBaTh MOHITHSIMU: npsimast
MPONOPLUUOHANIBHOCTD, JIMHEWHAs (YyHKUUSA, KBagpaTuyHas (GyHKIIMS,
oOpaTHass TPOMOPIIMOHAIILHOCTh, TMapaboiia, runepoosia; yMEHHE
cTpouTh rpaduku GyHKIUHA, UCTIOTB30BaTh TPpadUKH ISl OTIPEICTICHUS
CBOMCTB MPOIECCOB U 3aBUCHUMOCTEH, NIl pEIICHUs 3a7a4 U3 IPYrux
V4eOHBIX TIPEIMETOB M pEabHOW JKWU3HU; YMEHHE BBIPAXKATh

dbopMynaMu 3aBUCUMOCTH MEXKIY BETHUYNHAMU

YMeHnue OnecprupoBaTh TIOHATUAMMU oCICA0BaTCIbHOCTD,
apI/I(l)MeTI/I‘-IeCKaH n TreoOMETpHUICCKan nporpeccuu, YMCHUC
HCIIOJB30BaTh CBOMCTBA HOCJ'IeI[OBaTeJ'IBHOCTeI\/'I, (l)OpMy.]'IBI CYMMbBI U
O6H_ICFO YJICHa IIpU pCIICHUU 3aaa4d, B TOM YHCJIIC 3aaad H3 APYIrUX

y4eOHBIX MPEIMETOB U PEATTLHOM KUZHU

YMeHue pemath 3a7aud pasHbIX TUIOB (B TOM YHWCJE€ Ha MPOLEHTHI,
JIOJIM M 4YacTH, JBWXKEHHE, paboTy, LIEHy TOBapOB U CTOMMOCTh
MOKYIIOK U YCJIYT, HaJIOTH, 3aJa4i U3 00JIaCTH YIpaBICHUS JINYHBIMU U
ceMeiHbIMH  (MHAHCAMH); YMEHHE  COCTABJIATH  BbIPAXKECHMUS,
YpPAaBHEHUS, HEPAaBEHCTBA M CHCTEMBl 110 YCJIOBHUIO 3aJlayH,
UCCIIeIOBAaTh MOJYYEHHOE PEIICHUE W OLICHWBATh IMPABIONOI00HOCTD

MMOJIYYCHHBIX PC3YJIbTATOB

YMeHue onepupoBaTh MOHATHAMHU: (Urypa, TOUKa, OTPE3OK, MpsiMasd,
Jy4, JIOMaHasi, yroj, MHOTOYTr'OJIbHUK, TPEYTOJIbHUK, PABHOOEIPEHHBIN
U PaBHOCTOPOHHHMM TPEYroJbHUKH, NPSAMOYTOJIBHBIH TPEYTrOJIbHUK,

MeauaHa, OUCCEeKTpUca M BBICOTAa TPEYroJIbHUKA, YETHIPEXYTOJIbHHUK,




napajjiesiorpaMM, poM0, NpsSMOYroJbHMK, KBajapaT, Tpameuus;
OKPYXHOCTb, KPYT, KacaTeJabHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢burypamu; ymeHue pemaTh 3aJauyd, B TOM YHCJIE M3 MOBCEIHEBHOM
JKU3HU, Ha HAXO0XKJEHUE TeOMETPUYECKHX BEJIIMYMH C MPUMEHEHUEM

M3YyYEHHBIX CBOWCTB UTyp U (pakToB

10

YMeHHne onepupoBaTh IOHITHAMHU: PABEHCTBO (HUTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapajuIeIbHOCTh U NEPIEHAUKYJISIPHOCTh IMPSIMBIX,
Yroa MeXAy MNpsAMbIMH, IIEPIECHIUKYISAP, HAKIOHHAs, IPOCKLU,
nogobue ¢puryp, noJoOHbIE TPEYrOJbHUKH, CAMMETPUS OTHOCUTEIIEHO
TOYKM U TNPAMOM; YMEHHE paclo3HaBaTb PaBEHCTBO, CUMMETPHUIO U
nogobue (uryp, napamienbHOCTh U NMEPHEHIUKYIIPHOCTh MPSMBIX B

OKpYXaroIieM MUpe

11

YMeHue onepupoBaTh INOHATHUSAMH: JUIMHA, PACCTOSHHE, YIroil
(BeqIMUMHA yrja, CUHYC U KOCHUHYC YIJIa TPEYroJIbHHMKaA), IJIOLIa/b;
YMEHHE OLIEHUBATh Pa3Mepbl MIPEIMETOB U OOBEKTOB B OKPYKaOIIEM
MHUpE; YMEHHE TPUMEHITH (GOPMYJIBl TEepUMETpa U  IUIOMIATH
MHOTOYI'OJIbHUKOB, JUIMHBI OKPY>KHOCTH W IUIOLIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO TapajuIeNICNIUIEAa; YMEHHE INPUMEHATh NPU3HAKU
paBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUroHOMETpHUYECKHE COOTHOILICHMUSA IS

BBIUMCJICHUSI ITTUH, PACCTOSHUH, TUTOMIAeH

12

Ymenue wuzo0paxarb IIIOCKMe (uUrypel M UX KOMOMHaIUH,
MPOCTPAHCTBEHHbIE (GUTYpbl OT PYKH, C TOMOIIBI0 YEPTEKHBIX
MHCTPYMEHTOB U JJIGKTPOHHBIX CpPEACTB IO TEKCTOBOMY MWJIU

CHUMBOJIBHOMY OITMCAHUIO

13

YMmenue OneprupoBaTh IIOHATHUAMMN MpAMOYTOJIbHAA CHCTEMA
KOOpJAUHAT, KOOpAWHAThBI TOYKH, BCKTOp, CymMMa BCKTOPOB,
MPOU3BCACHUC BCKTOPA HA YUCJI0, CKAJIAPHOC ITPOU3BCACHUC BCKTOPOB,
YMCHHUC HUCIHOJIB30BATb BCKTOPBI MU KOOPAWHATBHI JIA IMPCACTABJICHUA
JaHHBIX W PCIICHHUA 3a4da4, B TOM YHCIC H3 JPYrux y‘-Ie6HI>IX

npeamMeTOB U peaHBHOﬁ KHU3HHU

14

YMeHue ONCpHUpPOBATH TTOHATUAMU: CTOJIOMKOBBIE U KpYT'OBbBIC
JAruarpaMmal, Ta6J'II/II_ILI, CpCaHEC apI/I(bMeTI/I‘-IeCKOG, MCIHUaHa,
HauOoIblIee U HauMEHBIIEE 3HA4YCHHA, pa3Max UYHCIOBOIO Ha6opa;

YMEHHE  U3BJIEKaTh, HMHTEPHPETUPOBATH U  MPEoOpPa3OBHIBATh




uHbOpMalMIo, TNPEACTABICHHYI0O B Ta0iHWIlaX M Ha Juarpammax,
OTpakarollyl0 CBOMCTBA U XapaKTEPUCTUKU peajbHBIX MPOLECCOB U
ABJICHUH; yMEHHWE paclo3HaBaTb HM3MEHYMBBIE BEJIMYMHBI B

OKpYXaroIleM MUpe

15

YMeHune omnepupoBaTh TMOHATUSIMHU: CIYYalHBIA OMBIT (CIy4alHBIN
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (DJIEMCHTApHBIA HCXON)
CIIy4aifHOTO OTbITa, CIIY4aifHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HAXOIUTh BEPOATHOCTH CIIYYalHBIX COOBITHH B OMNBITAX C
PaBHOBO3MOXKHBIMU DJIEMEHTAPHBIMH COOBITHSIMH;, YMEHHE pEIIaTh
3alady METOJIOM OPTraHHW30BaHHOTO Mepedopa W C HCIHOJIb30BAaHUEM
MpaBuja YMHOXXEHHS; YMEHHME OLEHUBATH BEPOSITHOCTH pPEalbHBIX
COOBITHI ¥ SIBJICHMI, MOHUMATh POJIb MPAKTHUYECKU TOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITHI B OKpYXKalollleM MHUPE U B JKU3HH;
3HAKOMCTBO C IMIOHSATHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIHX YHCE U €ro POJIBIO B MaCCOBBIX SABJICHUAX

16

YMeHue BbIOMpATh NOAXOASIIMM H3YYEHHBIM METON MAJi pPELIEHUs
3a/1a4d, NPUBOJUTH NPHUMEPHl MAaTEMAaTUYECKMX 3aKOHOMEPHOCTEH B
IIPUPOJE U KU3HM, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, OIIMCHIBATH  OTHEIbHBIC  BBIJAIOIIHAECS  PE3YJIbTaTHI,
[IOJIy4YCHHBIE B XOJ€ Pa3BUTUSA MAaTEMATUKH KaK HAyKH, IPUBOIUTH
IIPUMEpPBbl MAaTEMaTUUECKUX OTKPBITUN U MX aBTOPOB B OTE€YECTBEHHOMN

Y BCEMUPHOH UCTOPUHU




HEPEYEHD 3JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OI'2 IO MATEMATHUKE

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

1 Yucna u BBIYUCICHUS

11 HarypanbHble u niensle yncia. [lpuzHaku 1eIMMOCTH LENbIX YUCe

12 OOBIKHOBEHHBIE M JECATUYHBIE JIpOOM, TPOLEHTHl, OECKOHEUYHbIE
' NepUOINYECKHe Ipoou

13 Panyonanenble yncna. Apu@meTnyeckue omnepanud ¢ pandoOHAIbHBIMU
' YHCcIaMU

14 JlelicTBUTENbHBIC YHCTa. ApUPMETHICCKHIE ONEPAUU C JEHCTBUTCILHBIMH
' qHUCIaMU

L5 [TpubnmxEHHBIE BBIYMCICHMS, MpPaBWIa OKPYIVIEHUS, NMPHUKUIKA U OLEHKA
' pe3yabTaTa BEIYMCICHUN

2 Anrebpanueckue BbIPAKCHHS

2.1 bykBeHHbIe BbIpaskeHUs (BBIPAKECHHS C IEPEMEHHBIMHU )

25 Cremnenb ¢ nenbiM nokasareneM. CTeneHb C palMOHAJIBHBIM MOKa3aTeNIeM.
' CBolicTBa CTENEHU

2.3 MHorouieHsl

24 Anrebpanueckas 1poOb

”E ApudmeTnueckuii  KOpeHb  HaTypajpHOW  creneHu.  JledictBus ¢
' apu(MeTHUECKUMHU KOPHSIMHU HATypalbHOM CTETIeHN

3 VYpaBHEHMsI 1 HEPABEHCTBA

31 Llenble u apoOHO-panMoOHaNIbHBIE ypaBHEHHS. CHCTEMBI M COBOKYIHOCTHU
' YpaBHEHUH

32 Llensie U ApoOHO-palMOHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemrenne TeKCTOBBIX 3a1a4

4 YucnoBble OCIEA0BATENBHOCTH

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 3aaHUs TIOCIIEI0BATEIbHOCTEN

4.2 Apudpmernueckass W TeoMmeTpudeckas mnporpeccund. Dopmynia CI0KHBIX




MMPOLICHTOB

5 OyHKIUU
Oyukiusi, crnocodsl 3amanus ¢GyHkuuu. [padux  dyaknun. OOmacTh
onpeseleHuss M MHOXeCTBO 3HaueHud ¢yHkimuu. Hynmu  QyHkuum.
5.1 [TpomexxyTkn 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKLHMH.
Makcumymbl W MUHEMYMBbl (GyHKIHH. HawmOonpimiee W HauMeHbIIee
3Ha4YeHHE (PYHKITMHN HA TIPOMEKYTKE
6 KoopauHaTsl Ha IpSAMO# U TNIOCKOCTH
6.1 Koopaunarnas npsmas
6.2 JlekapTOoBBI KOOPAMHATHI HA TIJIOCKOCTH
7 I'eomerpus
7.1 ['eomeTprueckue GUrypsl 1 uxX cBOMcTBa
7.2 TpeyroibHUK
7.3 MHOroyroiasHUKI
7.4 OKpy’KHOCTb U KpyT
7.5 N3mepenne reoMeTpuiIecKruX BETUIHH
7.6 Bekrtops! Ha miockocTu
8 BeposTHOCTb 1 cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHuoxecTBa
8.5 ['pads




