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I[TOACHUTEJIBHAA 3AIINCKA

PabGouass mporpamma mo maremaruke g oOydamomuxcs 5—9 kiaccos
pazpaboTaHa B COOTBETCTBHH C TpeOoBaHHSAMH OOHOBIEHHOTO DenepaabHOTOo
rOCyIapCTBEHHOT'O 00pa30BaTEILHOTO CTaHJapTa OCHOBHOTO O0IIEero 00pa3oBaHus
(®I'oC 000) u c yuérom IIpumepHoil OCHOBHOM 00pa30BaTEIbHON MPOrPAMMBI
ocHoBHOro o61ero oopazoBanusa (IIOOIT OOO). B paboueli nmporpamme y4TeHbI
uaen u moioxeHus KoHmenmuu pa3BUTHS MaTeMaTHYecKOoro oOpa3oBaHUS B
Poccuiickon ®@enepanumu.

OBIIAS XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA
«MATEMATUKA»

B snoxy nudposoit Tpanchopmaryiu Becex cep genoBedecKoi AeATeTbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3 0a30Boi
MaTeMaTUYECKOW MOJATOTOBKH. YK€ B IIIKOJE MaTeMaTHUKa CIY>KUT OMOPHBIM
MPEAMETOM JUIsl M3YyYEeHHUs] CMEXKHBIX JUCIMIUIMH, a TOC]e IIKOJIBI pPeaibHON
HEOOXOJMMOCTBIO CTAaHOBHUTCS HEMpEpPhIBHOE 00pa3oBaHHe, 4YTO TpeOyeT
MOJIHOLICHHOM 0a30Boil  0011e00pa30BaTEIbHON MMOATOTOBKM, B TOM 4YHCIE U
MaTeMaTU4ecKod. ODTO O0OYCIOBJIEHO TE€M, YTO B HAIlM JHU PACTET YHCIIO
npodeccuii, CBSI3aHHBIX C HEMOCPEICTBEHHBIM NMPUMCHEHHEM MAaTeMAaTHKH: M B
chepe PKOHOMUKH, U B OU3HECE, U B TEXHOJOTUYECKUX OOJaCTSIX, W Jaxe B
ryMaHuTapHbIX cdepax. Takum o00pa3oMm, Kpyr IIKOJBHUKOB, /I KOTOPBIX
MaTeMaTHuKa MOXKET CTaTh 3HAYUMBIM MPEIMETOM, PACIIUPSIETCS.

[IpakThyeckast MOJIE3HOCTh MaTEMAaTUKH OOYCIIOBJI€Ha TeM, 4TO €€
NpeIMETOM  SABISIIOTCA  (DyHIaMEHTaldbHbIE  CTPYKTYpbl  HAllero  Mupa:
IPOCTPAHCTBEHHbIE (OPMbI U KOJUYECTBEHHbIE OTHOIICHHS OT MPOCTEUIIMX,
YCBAaMBAaE€MbIX B  HEIOCPEACTBEHHOM OIBITE, 10 JOCTaTOYHO  CIIOXKHBIX,
HEOOXOJMMBIX NJIsi Pa3BUTHUSI HAYYHBIX M TPUKIAIHBIX UIeh. be3 KOHKPEeTHBIX
MAaTEMATUYECKUX 3HAHUW 3aTPYAHCHO IMOHMMAaHWE IPUHLMUIIOB YCTPOWCTBA H
WCIIOJIb30BAaHUSI  COBPEMEHHOM TEXHUKHM, BOCHPHUATAE W  HMHTEPHpPETALUA
pa3HOOOpa3HOW COIMAIBHOW, HKOHOMHYECKOM, TMOIUTHYECKOW HH(POpMaInu,
Mano3(ppexkTrBHA MOBCEIHEBHAS TPAKTUYECKAs ACATENbHOCTh. KaxxqoMy uenoBeky
B CBOEH XU3HM NPUXOIUTCA BBINOJHATh PACUYETBI U COCTABIATH AJTOPUTMBI,
HAaXOJUTh ¥ TMPUMEHATH (OPMYIbI, BIAAETh NPAKTUYCCKUMU MPUEMAMU
F€OMETPUYECKUX  U3MEPEHMH UM  TOCTPOEHWH, 4YHuTaTh  MHGOpPMAIHIO,
MPEICTABJIICHHYI0O B BHJI€ TaOJWIl, AWarpaMM U TpaduKOB, XUTh B YCIOBUAX
HEONPeIeIEHHOCTH U TIOHUMATh BEPOSITHOCTHBIN XapaKTep CIIy4alHbIX COOBITHH.

OnHOBpeMEHHO C pacmupeHreM cdep TpPUMEHEHUS MaTeMaTUKU B
COBPEMEHHOM 00I11ecTBE BCE 00jiee BaXKHBIM CTAHOBUTCS MaTeMAaTUYECKUM CTUIIh
MBIIIICHHU S, TIPOSBIISIONINIICS B ONpeIeIEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce
U3Y4YeHUS] MATEMaTUKU B apceHaJ MPUEMOB M METOJOB MBIIUICHUS YEIOBEKa



€CTECTBEHHBIM O00pa30M BKJIIOYAIOTCS HMHAYKIHS W JACAyKIHsS, O00OIIeHue W
KOHKpeTH3allis, aHalu3 W CHHTE3, KiIacCUpUKaIUMsl W CHUCTeMaTH3aIlus,
abctparmpoBanne u aHamorusd. OOBEKTHI MaTEMAaTUYECKUX YMO3AKIIOUYCHUH,
npaBuja UX KOHCTPYHPOBAHHUS PACKPBHIBAIOT MEXAHHU3M JIOTHYCCKUX ITOCTPOCHHUMH,
CIIOCOOCTBYIOT BBIpAOOTKE yMEHUS (DOpMyITHpoBaTh, 00OCHOBBIBAThH U JIOKA3HIBATH
CY)KIEHHUS, TEM CaMbIM pa3BHBAIOT JIOTUYECKOE MEIIUIeHHe. Bemymas poib
PUHAICKUT MaTeMaTHKE W B (DOPMHPOBAHHHM QITOPUTMHYECKOW KOMIIOHCHTHI
MBIIJICHAST ¥ BOCIMUTAHUW YMEHUW JEWCTBOBATh IO 3aJaHHBIM aJITOPUTMaM,
COBEPIIICHCTBOBATh M3BECTHBIC W KOHCTPYHPOBATh HOBBIC. B mporiecce perieHus
3aJ1a4 — OCHOBOH Y4eOHOM JACATSIHPHOCTH Ha YPOKaX MaTEMAaTHKU — Pa3BUBAIOTCS
TaK)Ke TBOPYECKAs U IMIPHUKJIAJTHAS CTOPOHBI MBIIILICHUS.

OOyuenne mareMaTuke MOaET BO3MOXKHOCTH pa3BUBaTh Yy OOYyYaromIUXcs
TOYHYIO, PAallMOHAIBHYIO M MH(OPMATUBHYIO pedyb, YMEHHE OTOMpaTh Hauboliee
HOJIXOJSIINE SI3bIKOBBIE, CHMBOJIMUECKUE, FpapuuecKrue CpeacTBa sl BHIPAKEHUS
CYXJICHHUN U HATJISAHOTO UX MPEICTABICHHUS.

HeoOxoaumbiM ~ KOMIIOHEHTOM  OOIIEH  KYyJIbTypbl B  COBPEMEHHOM
TOJIKOBAaHUM  SIBJIAETCS  OOIee  3HAKOMCTBO C  METOJIaMH  TO3HAHUSA
JEUCTBUTEIBHOCTH, MPEICTABICHUE O MPEIMETE W METOJAX MAaTEMAaTHKH, HX
OTJIMYMA OT METOJOB JIPYTUX €CTECTBEHHbIX U TyMaHUTApHBIX HayK, 00
OCOOEHHOCTSIX MPUMEHEHUS! MaTeMaTUKU /Ui PEIICHUS HAYYHBIX U MPUKIAJIHBIX
3amay. TakuMm 00pa3oM, mMaTeMaTH4YeCcKOe 0Opa3oBaHME BHOCUT CBOM BKJIaJa B
dbopmupoBaHue 001IeH KyIbTYphl YEJIOBEKA.

N3yyeHne MaTreMaTWKH TakXke CIHOCOOCTBYET 3CTETHUECKOMY BOCIUTAHUIO
YEeJI0BEKa, NMOHMMAHHUIO KPAacoTbl M M3AIIECTBA MATEMATUYECKUX PACCYKICHUM,
BOCITPUSTUIO TEOMETPUUYECKUX (POPM, YCBOECHUIO UJIEU CUMMETPUH.

HEJIN 1 OCOBEHHOCTU U3YYEHNM A YUEBHOI'O ITIPEIMETA
«MATEMATHKA». 5—9 KITACCBI

[TpuopuTeTHBIMU HEIIMHU 00yUeHUS MaTeMaTHKe B 5—9 Kiaccax sBIISIOTCS:

dbopMupoBaHUEe HIEHTPAIBHBIX MATEMATUYECKUX TMOHATUN (YUCII0, BEIMYMHA,
reoMeTpudeckas purypa, nepemMeHHasi, BEpOSITHOCTb, (DYHKIUS), 00ECTICUNBAIOIINX
MPEEMCTBEHHOCTh U TIEPCIEKTUBHOCTh ~ MAaTEeMaTHYECKOTO  0Opa3oBaHUS
00y4JaroImxcs;

MO/IBEICHUE O0YYaIOIMUXCs HA JOCTYIMHOM JJIsi HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MAaT€MaTUKA M OKPYXKAIOIIEr0 MUpPA, MOHUMAHUE MATEMATHUKH Kak
4acTH OOIIIeH KyJIbTYpPHI YEJIOBEUECTRA;



pa3BUTHE WHTEIUIEKTYyalbHBIX U TBOPUYECKUX CHOCOOHOCTEH 00ydarommxcs,
[I03HABATEIBHOM  AKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHHUM, KPUTUYHOCTHU
MBIIUICHUS, UHTEpECa K U3YYCHUIO MAaTEMATUKH;

dopmupoBanre (HYHKIIMOHATBLHON MaTeMaTHYEeCKOW rpaMOTHOCTU: YMEHUS
pacrio3HaBaTh  MPOSIBIICHUS ~ MAaTeMATHYECKUX  MOHSATUM, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYalMSIX W MPU U3YYEHUU JIPYTUX
y4eOHBIX MPEIMETOB, TMPOSABJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
bopMyIMpoBaTh UX HA SI3bIKE MAaTEMaTUKU M CO3/1aBaTh MaTeMaTUYECKUE MOJIEIH,
IPUMEHSATh OCBOCHHBIM MaTeMaTHYECKUW amnmapar g pelIeHHusl MpaKTUKO-
OpPUCHTUPOBAHHBIX 3a/lady, MHTEPHOPETUPOBATL M  OLECHUBATh MOJYYCHHBIE
pPE3YJIbTATHI.

OCHOBHBIE JMHUM COZAEpKaHUA Kypca MareMaruku B 5—9 knaccax: «Yucna u
BbIUKCIICHUS», «Auredpa» («Anredpandeckue BbIpaXEHUs», «YPpaBHEHUS U
HepaBeHCTBa»), «Dynkium», «l'eomerpus» («I'eomerpuueckue (UIypbl U HX
cBOMcTBa», «M3MepeHne TreoMeTpUYecKUX BEIUYMH»), «BepodaTHocTh WU
CTaTUCTUKA». J[aHHbIE IMHUU PA3BUBAIOTCS MapaJJICNIbHO, KaXk/1asi B COOTBETCTBUU
C COOCTBEHHOW JIOTMKOW, OJJHAKO HE HE3aBUCHUMO OJIHA OT JPYroid, a B TECHOM
KOHTaKTe u B3aumozeiictBuu. Kpome 53TOro, ux OObEIUHSET JIOTHYeCKas
COCTaBJISIIOLIAs, TPAJAMIIMOHHO MPUCYIIAsi MAaTeMAaTHUKE W IPOHU3BIBAIOLIAS BCE
MaTeMaTHUUeCKUe Kypcbl U cojepxatenbHble auHMH. CdopmynupoBaHHOE B
denepalibHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHIapTE€ OCHOBHOT'O OOLIETO
oOpa3oBaHusl TpeOOBaHUE «YMETh OIEPUPOBATH TOHATHSAMU: ONpPENEIEHUE,
aKcuoma, TeopeMa, J0Ka3aTelIbCTBO; YMEHHUE PACcO3HABaTh UCTUHHBIE U JIOKHBIE
BBICKA3bIBAHUS, IPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BHICKAa3bIBAHUS U
OTPULIAHUS BBICKA3bIBAHMI» OTHOCHTCS KO BCEM Kypcam, a (opmMupoBaHHe
JOTHYECKUX YMEHHUH pachpenensercs IO BCeM rojaM OO0y4eHHsl Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIEE MPEAMETHBIM PE3yJIbTaTaMm
ocBoeHust [IpumepHoii pabouell mporpamMMmsbl, pacnpeaeinéHHbIM MO0 TroAaM
o0y4eHHUs, CTPYKTYPHPOBAHO TaKuM 00pa3oM, dYTOOBI KO BCEM OCHOBHBIM,
MPUHITMITHATBHBIM BOIIPOCaM O0yYaroIIuecss o0pamaiuch HEOTHOKPATHO, YTOOBI
OBJIAJICHNE MATEMaTUYECKUMM TIOHSATHUSMU W HABbIKAMHU  OCYIIECTBISIOCH
MOCJIEIOBATEIHHO U TIOCTYIATEIBHO, C COOTIOICHUEM MTPUHITUTIA TPEEMCTBEHHOCTH,
a HOBBIC 3HAHUS BKJIIOYAIKMCH B OOIIYI0 CHCTEMY MaTeMaTHYECKHUX MPEACTaBICHHUM
OOy4JaromuXxcs, pacumpsiss U yrayomnsas e€, oOpa3ys NMPOYHbIE MHOXECTBEHHBIC
CBSI3H.

MECTO YYEBHOI'O ITPEJIMETA «MATEMATHUKA» B YYHEGHOM IUIAHE

B coorBerctBum ¢ ®enepanibHBIM  TOCYIapCTBEHHBIM  0Opa30BaATEIbHBIM
CTaHJApTOM  OCHOBHOro  oOmero oOpa3oBaHMs ~ MaTeMaTHKa  SBISICTCS



00si3aTeNbHBIM TMPEIMETOM Ha JAaHHOM ypoBHE oOpazoBaHus. B 5—9 kmaccax
yueOHbIl IpenMeT «MareMaTuka» TPaJullMOHHO U3y4YaeTcsl B paMKax CIEAYOLIUX
y4eOHBIX KypcoB: B 5—6 kiaccax — Kypca «Marematuka», B 7—9 kiaccax —
KypcoB «Amnredpa» (BKJtouYash >JEMEHTbl CTAaTUCTUKU U TEOPUH BEPOSITHOCTEN),
«["'eometrpust», «BeposSTHOCTh U CTATUCTUKAY.

[To ITOOII npenycmaTpuBaeTcs BbIACICHHE B Y4eOHOM IUIaHE Ha HU3y4YCHHE
MaTeMaTuKu B 5—6 Kilaccax 5 y4eOHBIX 4YacOB B HEAEIIO B TEUCHUE KaXKIOTO roja
o0yueHus, B 7—9 kiaccax 6 y4eOHBIX 4acOB B HEIEIIO B TCUCHHE KaXKIOTro roja
oOyueHwusi, Bcero 952 yueOHbBIX yaca.

[To yueOHOMY TUTaHY IIKOJIBI HA OCBOCHHE MPEAMETA MPEeyCMOTpEHO 476 4acoB: S
KkJacc 68 JyacoB B roj u3 pacuéTa 2 yaca B HeJenro, 6 kiacc 68 yacoB B rof (2 yaca
B Hejenmo), 7-8 ximacc-102 waca B rox u3 Hux 51 gac B rox Ha anreopy (1,5 4. B
Hezeno), 34 yaca Ha reomerpuio (1 dac B Hepento), 17 4acoB Ha BEpOSTHOCTh U
cratuctuky (0,5 yacoB B Heneno), 9 knacc-136 yacoB B roJ u3 HUX 684acoB B rojt
Ha anreOpy u3 pacuéra (2 yaca B Hejieq0), 34 yaca Ha reoMeTpuio U3 pacueta (1 yac
B HEJEI0), 34 yac Ha BEPOSITHOCTh U CTAaTUCTUKY (1yac B Heeno).

[Ipenmer «Marematuka» B MKOY B(C)II Ne 36 uzyudaercst Ha 6a30BOM YpPOBHE.
[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA

YUEBHOI'O ITPEMETA «MATEMATHUKA»

HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHI A

OcBoenue yueOHoro npeamera «MareMaTukay J0HKHO 00eCednBaTh TOCTHKEHUE
HA YpPOBHE OCHOBHOTO 0OIIero o0pa3oBaHUsS CIEAYIOMUX JIMYHOCTHBIX,
MeETaIpeMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB:

JIMHHOCTHBIE PE3VYJIBTATDI

JIM4HOCTHBIE  pEe3yNbTaThl  OCBOEHUSA  MPOrpaMMbl  Y4EOHOro  TpenMeTa
«MaremaTnka» XapakTepU3yrTCS:

HanI/IOTI/I‘l€CKOG BOCIITUTAHHUC:

IIPOSIBJICHUEM HHTEPECA K NPOLUIOMY M HACTOAILIEMY POCCUMCKOW MAaTEMAaTHUKH,
IICHHOCTHBIM OTHOIIEHUEM K JIOCTHXKEHUSIM POCCUMCKMX MAaTEMaTUKOB U
POCCHUICKOM MAaTeMaTHYECKOW IIKOJIBI, K HMCIIOJIb30BAaHUIO ITHUX JOCTH)KCHUN B
JIPYTUX HAayKax U MPUKIAIHBIX chepax.

['paxx1aHCcKOE M AYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:!

TOTOBHOCTBIO K BBIITOJIHEHUIO 00513aHHOCTEN IPaKJaHMHA U peau3allii ero mnpas,
IpEJCTaBICHUEM O MaTeMAaTUYECKUX OCHOBaxX (DYHKUMOHMPOBAHUS pPa3IMUHBIX
CTPYKTYD, SIBACHUH, IPOLEIYp IPakIaHCKOTO 00LIECTBa (BBIOOPHI, OMPOCHI U IIp.);
TOTOBHOCTBIO K OOCYXKJIEHUIO 3TUYECKHX MPOOJIEM, CBSI3AHHBIX C MPAKTHUYECKUM



IMPUMCHCHUCM I[OCTI/DI(eHI/Iﬁ HAayKH, OCO3HAHHMCM Ba)XHOCTHU MOPAJIBbHO-3THUYCCKUX
IMPHUHIOUIIOB B JACATCIIbBHOCTHU yqéHOFO.

TpyoBoe BoCIUTaHUE:

YCTAaHOBKOM HA AKTUBHOE Yy4YacTHME B pEIICHWM IPAKTHYECKUX 3aaad
MaTE€MaTU4YeCKOM HaIpPABICHHOCTH, OCO3HAHMEM BA)KHOCTU MaTEMaTHYECKOTO
oOpa3oBaHMsI Ha TPOTSHKEHWU BCEH JKU3HM ISl YCHEIIHOM MpoQecCHOHATbHON
JEATEIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHI; OCO3HAaHHBIM BBIOOPOM U
OCTPOECHUEM MHANBUAYAIBHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEM.

DCTETHYECKOE BOCITUTAHME:

CHOCOOHOCTBIO K  3MOLMOHAJIbHOMY M AICTETHUYECKOMY  BOCIPHSTHIO
MaTE€MaTUYECKUX OOBEKTOB, 3aJad, PEIICHWH, pacCyXICHWUI; YMEHHUIO BUIETh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

HGHHOCTI/I HaY4YHOI'O ITIO3HAHHA:

OpUEHTALMEN B ACATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAY4YHBIX IIPEICTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS YEJIOBEKA, MPUPOABI U OOLIECTBA,
NOHMMaHUEM MaTEeMaTH4YEeCKOW HayKu Kak c(epbl UeIOBEYECKON AeSITEeIbHOCTH,
ATANlOB €€ Pa3BUTUSA M 3HAYMMOCTH JUISl Pa3BUTUS LMBWIN3ALWU; OBJIAJCHUEM
A3BIKOM MATEMAaTUKH M MAaTeMaTUYECKOW KYJBTYpOM KaK CpPEICTBOM IO3HAHHUS
MHPA; OBJIAJICHUEM IIPOCTEUIIMMHU HABBIKAMU HCCIIEIOBATEIIBCKON AEATEIBHOCTH.

dusnueckoe BocnuTaHue, (GOPMUPOBAHUE KYJIbTYPbI 310POBbsl U IMOLIMOHAIBHOTO
0JIaronoayyus:

TOTOBHOCTBIO IPUMEHATh MATEMATHYECKUE 3HAHUS B MHTEpPECAX CBOETO 310POBBS,
BEJICHU 310pOBOr0 00pa3a )KU3HU (340pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM
3aHATHI W OTABIXA, peryjsipHas (pu3nyeckass aKTUBHOCTH); C(POPMUPOBAHHOCTHIO
HaBbIKa pe(dIeKcuu, MPU3HAHUEM CBOEro IpaBa Ha OLIMOKY M TAaKOro e IMpaBa
JPYToro 4ejoBeKa.

DKOJIOTUYECKOE BOCITUTAHUE:

OpUEHTAalMell Ha MPUMEHEHUE MATEMATHUYECKUX 3HAHUU JJIs pElIeHUs 3a7ad B
00JIaCTU COXPAHHOCTH OKPYXKAIOIICH Cpelibl, IIAHUPOBAHUS MTOCTYIKOB U OI[EHKHU
UX BO3MOXXHBIX MOCIIEICTBUH JJIsl OKPYKAIOIIEH Cpe/ibl; 0CO3HAHUEM TJI00aTIbHOTO
XapakTepa dKOJIOTMYECKUX MPOOJIeM U MyTeH UX peIieHus.

JIn4HOCTHBIE pE3yJbTaThl, OOECMEYMBAIONINE aJanTaluio Oo0ydJarImerocs K
M3MEHSIOIIUMCS YCIIOBUSM COLUAIBHOM U IPUPOJHON CPEJIBI:

I'OTOBHOCTBIO K I[Cf'ICTBI/IﬂM B YCJIOBHIX HeOHpeI[eJ'IéHHOCTI/I, IOBBIIICHUTIO YPOBHA
CBOECH KOMIIETEHTHOCTHU qepe3 NMPAKTUICCKYIO ACATCIIbHOCTb, B TOM YHUCJIC YMCHHUC



YUUTBCSA Yy JPYTHX JIOJEd, MPHUOOpEeTaTh B COBMECTHOM JIE€ATEIHHOCTH HOBBIC
3HAHUS, HABBIKM U KOMIIETEHLIUH U3 ONBITA IPYTHX;

HEOOXOMMOCTBIO B (DOPMHPOBAHUM HOBBIX 3HAHUH, B TOM 4HCiie (POPMYIHPOBATH
WU, TOHATHUS, TUIOTE3bl 00 OOBEKTaX M SBICHUSIX, B TOM YHUCJIE paHEe He
U3BECTHBIX, OCO3HaBaTh JCHUIUTHl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH,
IJIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIIPHHUMATH CTPECCOBYIO
CUTYallI0 KaK BBI30B, TPCOYIOIIUH KOHTPMEP, KOPPEKTUPOBATh NMPHUHUMAEMbIC
peireHuss W ACHCTBHs, (OPMYIMpPOBAaTH W OICHWBATH PUCKH W IIOCICIACTBHS,
(bopMHPOBATH OTIBIT.

METAIIPEMETHBIE PE3VJIbTATDBI

MertanpeameTHble pe3yiabTaThl OCBOEHHUS MPOrpaMMbl Yy4eOHOTO IpeamMera
«Maremartukay XapaKTEepU3yIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMA
[I03HABATEIbHBIMA  JCHCTBUSAMH,  YHMBEPCAJIbHBIMA  KOMMYHUKATHBHBIMU
JNEUCTBUSMH U YHUBEPCAIbHBIMU PETYIISATUBHBIMU JEHCTBUSIMU.

1) YuuBepcanbHble MO3HABATENIbHBIE AEHCTBHS 00€CIeYMBaAlOT (POPMUPOBAHUE
0a30BbIX KOTHUTHUBHBIX MPOIECCOB, O0yJarONUXCcsi (OCBOCHUE METOOB MO3HAHUS
OKpPYXAaIOLEro MUpa; MPUMEHEHUE JIOTHYECKUX, MCCIIEIOBATEIbCKUX OIEpaluu,
yMeHu# paboTaTh ¢ HHPOpPMALIUEH).

ba3oBrle 1ormueckue AeMCTBUS:

BBISIBJIATh M XapPAKTEPU30BAThH CYIIECTBEHHBIE MPU3HAKKM MAaTEMaTUUYECKUX
OOBEKTOB, TIOHSTHI, OTHOIICHUN MEXIy MOHATUSAMU;, (HOPMYITUPOBATH
OTpeIeSICHUs TIOHITUH; yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KilacCUUKaAIUU,
OCHOBaHMsI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NpPeoOpa3OBbIBATh  CYKICHUSA:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE; YCIOBHBIE,

BBISIBJIATH MATEMATUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOIIOIEHUSIX W YTBEPKICHUSX; MpeJjiaraTb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEUYMN;

JeJaTh BBIBOJBI C HCHOJB30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

pazOupaTh J0Ka3aTeIhCTBA MATEMATHUYECKUX YTBEPKIACHHM (MPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH  CAaMOCTOSATEIBLHO  HECIOXKHBIC  JIOKa3aTeIbCTBA
MaTeMaTU4YeCKuX (DaKTOB, BHICTPAUBATh APTyMEHTAIUIO, MIPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;



BbIOMpaTh CHocod pemieHus ydeOHOW 3amauu (CpaBHHMBATh HECKOJBKO
BapUaHTOB PELICHUS, BBIOMpPATh Hanboee MOAXOIAIINNA C yUETOM CaMOCTOSATEILHO
BBIJICJICHHBIX KPUTEPHUEB).

BbazoBrie nccnenoBaTebCKue JSHCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATENbCKU HMHCTPYMEHT IO3HAHUS;
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MNPOTHUBOpEYHE,  MpoOJeMy,
CaMOCTOSITENIFHO YCTAHABIMBATh MCKOMOE W JaHHOe, (HOpMUPOBATH THIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIIMIO, MHEHHE;

IMpOBOAUTL II0 CaMOCTOATCIbHO COCTAaBJICHHOMY ILIAHY HECJIOKHBIN
OKCIICPUMCHT, HEOOJIBIIIOE HCCIICAOBAHUC II0 YCTAHOBJICHHIO 0COOCHHOCTEH
MaTCMaTH4ICCKOI'O O6’I)€KT8,, 3aBHCHMOCTEIH 00BEKTOB MCKIAY C060ﬁ;

CaMOCTOSITENIbHO (POpMyIUpPOBaTh OOOOIIEHUS W BBIBOJABI MO pe3yJibTaTam
NPOBENEHHOTO  HAOJIOJIEHUsS, MUCCIEIOBAaHUSA, OLEHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YyJbTaTOB, BEIBOJIOB U 0000IIECHHIA;

IMPOTrHO3HUPOBATE BO3MOJKHOC PA3BUTHUC IIPOHOCCCA, a TAKXKC BbIABUIATbH
MMPCAIIOJOKECHHA O €T0 PAa3BUTHHU B HOBBIX YCIIOBUAX.

Pabota ¢ undopmarmeii:

BBIABIIAITH HCAOCTATOYHOCTh H N30BITOYHOCTD I/IH(l)OpMaLII/II/I, JAaHHBIX,
H€O6XOI[I/IMBIX JJI1 pCIICHUA 3a1a4M,

BbIOMpaTh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABIICHHUS;

BbIOMpaTh (QopMy mpencraBieHus UHPOPMAIMM U WIUTFOCTPUPOBATH
perraeMbie 3a/1a4u CXeMaMu, narpaMmMaMu, HHOU rpauKoi U MX KOMOWHAIIUSIMU;

OIICHUBATh HAAEKHOCTh HMHPOPMAIMHM 10 KPUTEPUAM, MPEIJIOKECHHBIM
yauTesneM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIILHO.

2) YHuBepcaibHbIC KOMMYHHKATHBHBIC NEHCTBUS o0ecrieunBarOT
c(hOpPMHUPOBAHHOCTH COIMAJIBHBIX HABBIKOB 00 YYAIOIIHXCS.

OO01ienue:

BOCIPUHUMATh U (POPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUHU C YCIOBUSMU U
LEISIMU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb IOSCHEHHUS IO XOJIy PEUIeHUus 3aJauyu,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B X0Jie 00CYXJIeHUS 3aJ]aBaTh BOIPOCHI MO CYIIECTBY 00CYX/1aeMOil TeMBbl,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MJIEM, HAICJICHHbIE Ha IOHUCK
pPELIEHHUsI; COMOCTABIATH CBOM CYXKIEHHS C CYKICHHSIMU IPYTMX YYaCTHUKOB



nuanora, oOHapy>KUBaTh PA3IMYMe W CXOACTBO TO3UIMH; B KOPPEKTHOU (opme
bopMyIMpOBaThH PA3HOTIIACHS], CBOU BO3PAKEHUS;

NPEICTaBIATh PE3YJbTAThl PEIICHUS 3a/a4d, SKCIIEPUMEHTA, UCCIIEI0BAHMUS,
MIPOEKTa; CaMOCTOSITENIbHO BBIOMpATh (QopMaT BBICTYIUICHUS € YYETOM 3aj1ady
MPE3EHTAllUU U OCOOEHHOCTEN ayTUTOPHUHU.

CoTpyIHUYECTBO:

NOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U WHIAMBUIYabHON
paboThI U PEHICHUH YYEOHBIX MATEMATHYECKUX

3a]a4; TPUHUMATh LE€Jb COBMECTHOM JESATEIBHOCTH, IJIAHUPOBATH
OpraHM3aIMI0 COBMECTHON palOTHI, paclpeaemsiTh BUIbl paboOT, JOrOBapUBATHCA,
00Cy>KIaTh MPOIIecC U pe3yabTaT paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIIOJICH;

Y4acTBOBATh B IPYNIOBBIX (hopMax paboOThI (00CYX AEHUS,, 0OOMEH MHEHHUSIMH,
MO3TOBBIE HITYPMBI U JIP.); BBIIOJHATE CBOIO YaCTh PA0OTHI U KOOPIMHUPOBATH CBOU
JEUCTBUS C JAPYTHUMH WICHAMH KOMAaHJbl; OLIEHMBATh KAYECTBO CBOETO BKJIA/la B
o0mMi  MPOAYKT MO  KPUTEPHUSM, CPOPMYJIUPOBAHHBIM  YYaCTHHKaMH
B3aMOJIEUCTBHS.

3) VYHuBepcaiabHbIE PETYJISTUBHBIE JEUCTBUS 00ECIEYUBAIOT (POPMUPOBAHUE
CMBICJIOBBIX YCTAHOBOK U KM3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopranuzanus:

CaMOCTOSITENIbHO COCTAaBIIATH IUIAH, AJITOPUTM PELICHHs 3a1ayu (WM €ro
4acTh), BBIOHMpaATh CIIOCOO pEIICHUS ¢ YYETOM HMEIOIIUXCS pPEeCcypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUpPOBATh M KOPPEKTUPOBATH BapUaHTHI
pelieHuii ¢ yuéToM HOBOM MH(MOPMALIHH.

CaMOKOHTPOJIb:

BJIaACTH cnocodamMmu CaMOIIPOBEPKHU, CAMOKOHTPOJIA IMMPOUCCCa U pE3yJibTaTra
peIICHUA MaTeMaTHUYEeCKOM 3agda4u,

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3a7a4H,
BHOCUTh KOPPEKTHBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa AEATEIbHOCTH MOCTABICHHON LIEIU U
YCIIOBUSIM, OOBSICHATh IPUYUHBI JOCTHKEHUS MIIA HE TIOCTHXKEHUS eI, HAXOIUTh
OLIMOKY, 1aBaTh OLICHKY NMPUOOPETEHHOMY OIIBITY.

[NPEAMETHBIE PE3VJIbTATBI OCBOEHMA VYUYEBHOI'O IIPEJAMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA



[IpenMeTHbie pe3yabTaThl OCBOEHHsS paboueld mporpaMMbl MO MaTEeMaTHKE
IPEJICTaBJICHbI IO rojlaM 00Y4YEeHMsI B CIEAYIOIIMX pa3zesiax IporpaMMBbl B paMKax
OTIIEIBHBIX KypcOB: B 5—6 Kilaccax — Kypca «Martematuka», B 7—9 knaccax —
KypcoB «AnreOpa», «I'eoMerpus», «BeposSsTHOCTh M CTATUCTHUKAY.

Pa3Butue mormueckux HpCI[CTaBJIeHI/Iﬁ K HAaABBIKOB JIOTHYCCKOI'O MbIINIJIICHUA
OCYHICCTBIIICTCA HA IPOTAKCHHUU BCCX JICT O6y‘I€HI/ISI B OCHOBHOM IIKOJIC B paMKax
BCCX HA3BAHHBLIX KYPCOB. Hpez[nonaraeTCﬂ, 9TO BBIITYCKHHK OCHOBHOM IIKOJIBI
CMOXKCT CTPOUTH BBICKA3BIBAHUA H OTPHUIAHUA BLICKaSBIBaHHﬁ, PacCIIO3HaBaTh
HCTHUHHBIC W JIOKHBIC BbLICKA3BIBAHHA, IIPHUBOJIHUTHL IIPUMCPBI U KOHTPIIPHUMCPLI,
OBJIAICCT TIOHATHAMMU: OIIPCACICHUC, AKCHMOMA, TCOpPCMa, AO0Ka3aTCIIbCTBO — U
HAaYy4IUTCA UCII0JIb30BATh UX IIPH BBIITOJIHCHUN y‘-IGGHBIX u BHey‘—Ie6HBIX 3ajaad.

IIJIAHUPYEMBIE TPEIMETHBIE PE3VJIBTATHEI OCBOEHUS PABOYEM
[TPOT'PAMMBI KYPCA <cMATEMATHUKA» (ITO TOAAM OBYUEHIM )

OcBoenue yueOHOro Kypca «Maremaruka» B 5—6 Kilaccax OCHOBHOM IIKOJIBI
JIOJDKHO 00€CTIeunBaTh JOCTHXKEHUE CIETYIOMIMX MPEeIMETHBIX 00pa30BaTeIbHbIX
pe3yJIbTaToB:

5 xiacc

Ywucna v BBIYUCICHUS

[lonumMaTe ¥ TNPaBUIBHO  yNOTPEONATH TEPMUHBI, CBS3aHHBIE C
HATypaJbHBIMHU YHCIIaMU, OOBIKHOBEHHBIMU U JECATUYHBIMH JIPOOSIMH.

CpaBHHBaTh W YIOPSAIOYMBATHL HATypaJbHBIC YHCIIA, CpPaBHUBATH B
MPOCTEUIUX CITydasix OOBIKHOBEHHBIE JPOOH, IECATUYHBIE IPOOH.

CoOTHOCUTh TOYKY Ha  KOOPJAWHATHOW  (YUCIOBOM) TMpsAMOM ¢
COOTBETCTBYIOIIUM € YHCIOM M H300pa)kaTh HAaTypaJibHbIE YHCJIAa TOYKAMH Ha
KOOPAMHATHOM (YMCIIOBOM) MPSMOM.

Boimonaate apudMernyeckue NEUCTBUS C HATypalbHBIMHU YHUCIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B IPOCTEUIITUX CITydasiX.

BrInosHATE IPOBEPKY, MPUKUIKY PE3yIbTaTa BEIYUCICHUI.
OKpyTJIsTh HaTypaJibHbIE YHCIIA.
Perrenne TeKCcTOBBIX 3a1a4

Pemate TekcTOBBIE 3amauM apu(PMETHUECKHUM CIOCOOOM M C TIOMOIIBIO
OpPraHM30BaHHOTO KOHEYHOTO mepedopa BCeX BOZMOXKHBIX BAPUAHTOB.



Pemats 3anmaum, copaepikaiipe 3aBUCUMOCTH, CBSI3bIBAIOIIUE BEJIUYMHBIL:
CKOPOCTh, BpEMSI, PACCTOSIHHE; 1I€HA, KOJTUYECTBO, CTOUMOCTb.

Hcnonb3oBath KpaTKHC 3alliuCu, CXCMBbI, Ta6J'II/IHLI, 0003HaUCHUS IIpu
PCIICHUHN 3aaa4.

[lonp30BaThCsl OCHOBHBIMH CAMHUIaMU H3MCPCHUA: ILCHBI, MACCHI,
pacCTosdaHmsa, BPEMCHH, CKOPOCTH, BbIpaXaTb OAHH CIWHUIBLI BCIIMYHWHBI 4YCPC3

Jpyrue.

W3Bnekatp, aHAIW3UPOBATh, OLICHUBATh WH(GOPMAIIMIO, TPEICTABICHHYIO B
TabJInIE, Ha CTOJI0UATON TuarpaMMe, UHTEPIIPETUPOBATh IPECTABICHHBIE TaHHBIE,
WCIIOJIb30BaTh JAHHBIE IIPU PEIICHUH 331a4.

Harnsgnas reomerpus

[Tonp30BaThCA r€OMETPUYECKUMU MMOHATUSAMUA: TOUYKA, MPSIMasi, OTPE30K, Iy,
YTOJI, MHOTOYT'OJIBHUK, OKPYKHOCTB, KPYT.

[IpuBoauTh TpUMEpPbl OOBEKTOB OKPYXAIOIIETO0 MHpa, UMEKIIMX (popmy
M3YUYEHHBIX TEOMETPUUECKUX (QUTYD.

Hcnomnb3oBathb TCPMHUHOJIOTHUIO, CBA3dHHYIO C yIJIaMH: BCPIIMHA CTOPOHA, C
MHOT'OYI'OJIbHUKaMHU: YIOJI, BCpPIIMHA, CTOPOHA, AHAroHallb, C OKPYXHOCTBIO:
paanyc, 1namMcTp, OCHTP.

N300paxaTb HM3y4yEHHbIE T€OMETpUYEeCKHE (UTypbl Ha HEIMHOBAHHON H
KJIETYaTO Oymare ¢ MOMOILBIO LIUPKYJIS U JIMHEUKH.

Haxonute anuHbl OTPE3KOB HEMOCPEACTBEHHBIM HU3MEPEHUEM C MTOMOIBIO
JIMHENKHU, CTPOUTH OTPE3KU 3aJaHHOW JIMHBI, CTPOUTH OKPY>KHOCTH 3aJaHHOIO
paauyca.

Hcnonbs30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJIBHUKA, KBAApaTa Il UX
ITIOCTPOCHMS, BBIYMCIICHUS IUIOIIAA U IEPUMETPA.

Boruucnsate mepumeTp W IUIOMIAAL KBajpara, MPSIMOYTOJIbHUKA, (QUTYD,
COCTABJICHHBIX M3 MPSMOYTOJIbHHKOB, B TOM 4HCIe (DUTYp, M300paKEHHBIX Ha
KJIeT4aToi Oymare.

ITonp30BaThCs OCHOBHBIMH MCTPHUUYCCKUMHU CAMHUIAMU U3MCPCHHA OJINHBI,
IIomaau; BblpakaTb OAHU CAMHHUIIBI BEJIMYHMHBI YCPE3 APYTIHUC.

Pacno3znaBaTe mnapaienenunes, KyO, HCHOIb30BaTh TEPMHUHOJIOTHIO:
BepIIMHA, peOpO IrpaHb, U3MEPEHHUS; HAXOIUTh U3MEPEHUS MapasuieNenumnena, Kyoa.

Boraucnate 00pEM ky0a, mapamienenunena Mo 3aJaHHBIM H3MEPECHHSIM,
MOJIb30BaThCS €IMHUIIAMU U3MEPEHUS 00BhEMA.



Pemars HecnoxkHBIE 3a/ladi Ha HU3MCPCHHUC I'COMCTPUYCCKUX BCJIWMYUH B
MMPAKTHYCCKUX CUTYyalIUAX.

6 Kiacc

Ywucna v BBIYUCICHUS

3HaTh U MOHUMATh TEPMHUHBI, CBA3aHHbBIC C PA3JIUYHBIMU BUJIAMHU YUCEN U
crioco0aMu MX 3aIHUCH, IEPEXOAUTH (€CIIM 3TO BO3MOXKHO) OT OJHOU (DOPMBI 3amucH
YHUCIIa K JPYTOU.

CpaBHI/IBaTB H yrmopsaao4muBaThb OCJIbIC YKUCJIa, OOBIKHOBEHHBIC U ACCATUYHBIC
I[pO6I/I, CpaBHUBATBL YHCJIa OAHOTO U PA3HbIX 3HAKOB.

BbInonHATh, coueTass yCTHbIE M HMUCBMEHHBIE NPHUEMBI, apu(MeTHUYEeCKue
JEHCTBUS C HaTypalIbHBIMU U LIETIBIMU YHCIIAMU, OOBIKHOBEHHBIMU U JECSITUHYHBIMU
IPOOSIMH, MOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU YHCIIAMHU.

BplunciATe 3HAYEHUs YUCIOBBIX BBIPAXKCHUMN, BBIIOJHATH NPUKUIKY U
OLICHKY pe€3yJibTaTa BBIYUCICHUI; BBINOJHATh NPEOOPA30BAHUS YHUCIOBBIX
BBIPKEHHUI Ha OCHOBE CBOMCTB apU(PMETUUECKUX JIEHCTBHM.

COOTHOCUTh TOYKY Ha KOOPAWHATHOW MPSMOW C COOTBETCTBYIOIIMM €M
YHUCIOM M H300pa)xkaThb 4YMClia TOYKAMH Ha KOOPJMHATHOM MpPSMOW, HAXOJIUTh
MOZYJIb YHCJIA.

COOTHOCUTH TOYKH B MPSMOYTOJIbHOM CUCTEME KOOPAMHAT C KOOPAUHATAMU
3TOU TOUKH.

OprrJ'IﬂTb OCJIBbIC YHCJIa U ACCATHYHBIC I[pO6I/I, HaxXoaUuThb HpI/I6J'II/I)KeHI/I${
YHCCII.

Uucnosbie 1 OyKBEHHBIE BHIPAKCHHUS

Ilonumars u YHOTpe6JIHTI> TCPMHUHBI, CBA3aHHBIC C 3alIMChIO CTCIICHU YHCJIA,
HaxoaWThb KBaApaT U Ky'6 qucCiia, BBIYUCIATH 3HAYCHUA YHCIIOBBIX BBIp&)KGHHfI,
COoJCPIKAUX CTCIICHU.

ITonp30BaThCs IMpHU3HaAKaMHu ACIIMMOCTH, PACKIIaJAbIBATh HATYPAJIbHBIC YK CJIa
Ha MPOCTBIC MHOXXUTCJIN.

ITonb3oBaThCs MaCHITa6OM, COCTABJIATH IMPOIIOPUIKYH M OTHOLICHUS.

Hcnonb30BaTh OYKBBI I 0003HAYCHUS YMCEIT ITPH 3alIMCH MaTEMaTHIECKIX
BBIPQKCHHM, COCTABIIATh OYKBEHHBIC BRIPAXKEHUS U (DOPMYITBI, HAXOJAUTh 3HAUCHUS
OYKBEHHBIX  BBIP@XCHHUM, OCYIIECTBISII HEOOXOAWMBIC  IOACTAHOBKH U
npeoOpa3zoBaHus.



HaxoauTh HEM3BECTHBINM KOMIIOHCHT PABEHCTRA.
PerreHue TeKCTOBBIX 3a1a4
PemaTe MHOTOITIArOBBIE TEKCTOBBIC 3a7a9M apU(DMETHISCKIM CIIOCOOOM.

Pemars 3ada4i, CBA3AHHBIC C OTHOHNICHUCM, IIPOIIOPHIHOHAJIBHOCTBIO
BCJIMYUH, ITPOLCHTAMMU,; PCIIATh TPHU OCHOBHLIC 3a1a49H1 HA ,leO6I/I U ITPOLCHTHI.

Pemate 3amaum, cojepikaiide 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI:
CKOPOCTb, BpeMs, paccTosiHUE, 1ICHA, KOJIMYECTBO, CTOMMOCTB;
MPOU3BOAUTENILHOCTh, BpeMs, 00bEMa padoOThl, HUCHOJIB3Yd apudmeTHuecKue
NEUCTBUSI,  OIICHKY, TMPUKHUIKY; T[OJb30BAaThCA  CAMHUIAMU  M3MEpPEHUs
COOTBETCTBYIOIIUX BEITUYHH.

CocTaBiiaThb 6YKB€HHI)IG BBIPAKCHUA 110 YCIIOBUIO 3a1a4HU.

W3Bnekats uHMOpMaLIMIO, MPEICTAaBICHHYIO B TaOMuIaX, Ha JIMHEHHOM,
CTOJIOYATOM WM KpPYrOBOM JuarpamMmax, HHTEPIPETUPOBATH MPE/ICTABICHHBIE
JAHHBIE; UCIOJIb30BATh JAHHBIE MPU PEIICHUH 3a]a4.

[IpeacTaBisaTe HHPOPMALIUIO C TOMOIIBIO TAOJINILL, JUHEUHONW U CTOI0YATOM
JMarpaMM.

HaFHHI[HaH reoMCTpuAa

[IpuBoauTs TpHMEpPHl OOBEKTOB OKPYXAIOLIEIO0 MHpa, UMEIOIMHX (popmy
U3YYEHHBIX T€OMETPUYECKHX IUIOCKUX WU MPOCTPAHCTBEHHBIX (QUIYp, IPHUMEPHI
PaBHBIX U CHMMETPUYHBIX (UTYP.

N300paxkaTth ¢ TMOMONIBIO IUPKYJA, JUHEHKH, TpaHCIOpPTUpa Ha
HEJITMHOBAHHOM U KJIETUaTO Oymare n3y4eHHbIE III0CKUE TeOMETPpUUIECKHe (GUTYpPhI
U KOH(UTypanuu, CAMMETPUYIHBIE (DUTYPHI.

[lonb30BaTbCd  IEOMETPUYECKHMMHM  MOHATHSIMH:  PAaBEHCTBO  (QUTYD,
CUMMETPHUSI; MCIOJIB30BATh TEPMHHOJIOTHIO, CBS3aHHYIO C CHMMETPHEN: OCh
CUMMETPHH, LICHTP CHMMETPUHU.

HaxoguTe BenWYMHBI yIVIOB H3MEPEHHUEM C IIOMOIUBIO TPAHCIOPTHUPA,
CTPOUTB YIJIbl 3aJaHHON BEJIMYMHBI, IT0JIb30BATHCS IIPU PELIEHUHN 3aa4 I'PagyCHON
MEpOH YTJIOB; Paclo3HaBATh HA YEPTEXKAX OCTPBIM, IPSAMOM, pa3BEPHYTHIN U TYIION
YTJIBL.

Boruncnsats HJINHY J'IOMaHOI\/'I, INEPpUMETP MHOI'OYIroJIbHHKA, I10JIb30BaTbCA
CANHULAMHA NU3MCPCHUA AJINHBI, BRIPpAXKATh OAHU CAWMHUIBI U3MCPCHUA JJIMHBI 4YCPC3

JIpyTHE.

Haxonute, nC01b3ys 4ePTEKHBIE HHCTPYMEHTBI, PACCTOSHUSA: MEXIY ABYMS
TOYKaMH, OT TOYKH 10 IPSIMOM, JUIMHY ITyTH HA KBaIPaTHOM CETKE.



Beraucnate  mnmomans  QuUTyp, COCTAaBICHHBIX U3 IPSIMOYTOJBHUKOB,
UCITI0JIb30BaTh pa30MEeHNE Ha MPSMOYTOJILHUKH, HA pPaBHbIE (PUTYpBI, TOCTpABAHUE
JI0 IPSIMOYTOJIbHUKA; MOJIb30BATHCSI OCHOBHBIMH €IMHUIIAMH U3MEPEHUS TUIOIIAIH;
BBIpAXaTh OJHU €AUHUILIBI U3MEPEHUS IUIOMIAJAN Yepe3 APyTHE.

Pacno3naBaTh Ha MOJENSAX M M300paKEHUSAX NUPAMUAY, KOHYC, LIHJIUHID,
MCITI0JIb30BaTh TEPMHUHOJIOTHIO: BEPIIUHA, PeOpO, TPaHb, OCHOBAaHUE, Pa3BEPTKA.

N300paxkats Ha KiIeTyaTo Oymare npsMOyroJibHBIN Mapaieenunes.

Bbrauciate 00bEM IPSMOYTOJILHOTO Mapalie/ieuIe/ia, Kyoa, ojIb30BaThCs
OCHOBHBIMHM €IMHUIIAMH U3MEPEHHUS 00bEMA; BRIPAXKATH OJTHU CIMHUIIBI U3MEPCHUS
o0BEMa gepes apyrue.

Pemares HecnoxHEBIE 3aa49d Ha HaXO0XKIACHUC I'COMCTPHUUYCCKHX BCIWMYHNH B
MMPAKTHYCCKUX CUTYyalHAX.

IIJTAHUPYEMBIE TTPEAMETHBIE PE3YJIbTATBI OCBOEHHS PABOUEN
[TPOI' PAMMBbI KYPCA «AJI'EGPA»

(ITO 'OJAM OBYYEHUA)

OcBoeHue yueOHOro Kypca «Aiaredpa» Ha ypoBHE OCHOBHOTO OOIIIETO 00pa30oBaHUs
JOJDKHO 00€CIIeunBaTh JOCTIKEHUE CICTYIOMINX MPEIMETHBIX 00pa30BaTeIbHBIX
pe3yIbTaTOB:

7 xJjacc

Yucia ¥ BBIYMCIIEHUS

BBIHOJIHHTB, coucTrasd YCTHBIC M IIMCbMCHHBIC HpI/IéMBI, apI/I(l)MeTI/I‘ICCKI/Ie
I[CﬁCTBHH C pallMOHAJIbHBIMH Y CJIaMU.

HaxoauTh 3HaueHMs] YUCIOBBIX BBIpAKEHUN; MPUMEHSITH Pa3sHOOOpa3HbBIC
CrocoObl M MPUEMBI BBIYUCIICHUS 3HAYCHUN JAPOOHBIX BBIPAKEHUM, COJEpIKAIINX
OOBIKHOBEHHBIE U JCCATUYHBIC JPOOH.

[lepexoauTh OT OAHON (QOPMBI 3aMKMCH YKCEN K Apyroi (mpeoOpa3oBbIBATH
JECATUYHYIO IPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH
B 0ECKOHEYHYIO JACCATUUHYIO IPOOH).

CpaBHUBATH U YNIOPSAAOYUBATH PALUOHAIBHBIC YUCIA.



OKpyTasiTh YuCa.

BpINOMHATE NPUKUAKY U OLIEHKY PE3YyJIbTaTa BBIYUCICHUM, OLICHKY 3HAUEHUN
YUCIIOBBIX BBIPAKECHUM.

BeimonnasaTe I[CﬁCTBH)I CO CTCIICHAMM C HATYPAJIbHBIMHU ITIOKA3aTCIIAIMH.

[IpruMeHsATs NpHU3HAKKM  JEITUMOCTH,  PA3JIOKEHHE HAa  MHOXKUTEIN
HATypaJIbHBIX YUCEIL.

Pematn IMPAaKTHUKO-OPUCHTHUPOBAHHBIC 3aJa4i, CBA3dHHBIC C OTHOIICHUCM
BCJIMYUH, IIPOIIOPHOHUOHAJIBHOCTBIO BCIWMYHMH, IIPOLCHTAMH; HWHTCPIIPCTUPOBATDH
PE3YIIbTAaThl PCIICHUA 3aaa4 C yLIéTOM OFpaHquHHﬁ, CBS3aHHBIX CO CBOMCTBAMH
pacCMaTpUBACMBIX OOBEKTOB.

AnreOpanyeckue BbIpaKeHUS

Hcnonb30BaTh anreOpandecKyr0 TEPMHUHOJIOTHIO U CHMBOJIMKY, IPUMEHSTH
e€ B Ipoliecce OCBOCHHS yU4eOHOTO MaTepurania.

HaXOI[I/ITB 3HAa4YCHUA 6YKB€HHBIX BI:Ipa}KeHI/Iﬁ IIpu 3aJaHHBIX 3HAYCHUAX
IICPCMCHHBIX.

BeinonaaTe HpCO6p&3OBaHI/IH ociaoro BBIpAKCHUA B MHOI'OYJICH
IMPUBCACHUCM HOI[O6HBIX ClIaraCMbIX, paCKPbITHCM CKOOOK.

BpInonHAT, YMHOXKEHHE OJIHOWIEHA HAa MHOTOYJIEH W MHOIOYJIeHa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJipaTa pa3HOCTH.

OcCymecTBIATh Pa3I0KEHWE MHOTOYJICHOB HAa MHOMKHUTEIU C TIOMOIIBIO
BBIHECEHUSI 32 CKOOKHU OOIIEr0 MHOXKHUTEJS, TPYIIITUPOBKHU CIAraeMbIX, TPUMEHEHUS
bopMyI1 COKpAIIEHHOTO YMHOXKEHUSI.

[IpumeHnsaTs mpeoOpa3zoBaHuss MHOTOWICHOB JIJIsl PELICHUS PAa3IMYHbIX 33124
Y3 MAaTEMAaTUKH, CMEXHBIX IIPEIAMETOB, U3 PEATIbHOU IPAKTUKH.

Hcnonbs30BaTh CBOMCTBA CTENEHEW C HATYPAIBHBIMU IOKAa3aTENsAMU IS
npeoOpa3oBaHUs BBIPAKCHHIA.

YpaBHEHUS U HEPABEHCTBA

Pemate nuHeliHblE ypaBHEHHUsI C OJHOW IEPEMEHHOW, IPUMEHSS IpaBUia
repexoia OT UCXOJTHOTO YPABHEHUSI K PaBHOCWILHOMY eMy. [IpoBepsiTh, siBisieTcs
JIX YHCJIO KOPHEM YPABHEHUS.

[IpumeHaTh rpaduueckue METOIbI MPU PEIICHUN TUHEHHBIX YPABHEHHUN U UX
CUCTEM.

[TonGupaTe TpuMepsl MHap YHUCEI, SBISIIOMIUXCA PEHICHUEM JIMHEHHOTO
YpPaBHEHUS C ABYMsI IEPEMEHHBIMU.



CTpouTh B KOOPAUHATHOM IMJIOCKOCTH IpauK TMHEHHOTO YPABHEHUS C IBYMS
NEPEMEHHBIMHU; MOJIb3YACh IPapUKOM, TPUBOIUTH MPUMEPHI PELICHUS YPABHEHHSL.

PemaTh cuctembl IByX TMHEHHBIX YPaBHEHUH C IByMs TIEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTraBnsAiTh W pellaTh JHUHEHHOE ypaBHEHUE WM CUCTEMY JHMHEWHBIX
YpaBHEHUI MO YCIOBUIO 3aJja4l, HHTEPHIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3aJlayyl TIOJIyYeHHBIN Pe3yJIbTar.

Koopnunate! u rpaduku. OyHkumu

N300paxkaTh Ha KOOPIAWHATHON MPSMOM TOUKE, COOTBETCTBYIOIIHUE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, HHTEPBAJIBI; 3aMMCHIBATh YHCIOBBIC MIPOMEKYTKH Ha
anreOpanyecKoM si3bIKE.

OtMeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKHU IO 33JIaHHBIM KOOpPJMHATaM;
CTPOUTH TpapuKy TUHEHHBIX (QYHKLIHM.

OnuckiBaTh € TIOMOIIBIO (PYHKIUNA W3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BpPEMS, PACCTOSHHUE; II€HA, KOJMYECTBO, CTOHMOCTH;
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

HaXOI[I/ITB 3HAa4YCHHUC q)YHK]_II/II/I 110 3HAYCHUIO €€ 4AprymcCcHra.

[Tonumats rpadudeckuii crmocod MpeIcTaBICHUS W aHadu3a UHQPOpPMAIUU;
U3BJIEKATh U UHTEPIPETUPOBATh UHGOPMAIIUIO U3 IPadUKOB peajbHbBIX MPOIECCOB
U 3aBUCUMOCTEMN.
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Yucria v BEIYUCIICHUSA

Hcnonp30BaTh HavaJIbHBIE MPEICTABICHUS O MHOXECTBE JECHCTBUTEIIBHBIX
YKCeN JIJIsl CPaBHEHUS, OKPYIJIEHUS U BBIYMCIIEHUH; U300pakaTh 1€WCTBUTEIbHbBIC
YHUCIla TOYKaMH Ha KOOPJAWHATHOW MPSMOM.

[IpumeHsTh TOHATHE apU(METUUYECKOTO KBAJIPATHOIO KOPHS; HAXOIUTh
KBaJIpaTHbIE KOPHM, UCIOJIb3Ysl MPU HEOOXOJAMMOCTU KAJIbKYJSTOP; BBINOIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIIUX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOMCTBA KOPHEH.

Hcrnonp30BaTh 3anmucy OOJIBIIUX W MAJIBIX YHUCEN ¢ TIOMOIIBIO JIECSITHYHBIX
npoOeit u creneneit yucia 10.

AnreOpanyeckue BbIpaKeHHs



[IpuMeHsTh TOHSITHE CTENEHH C 1EeJIbIM [OKa3aTelieM, BBIOIHATh
peoOpa30BaHus BRIPAXKCHUH, COAEPIKAIUX CTETICHH C IIEITBIM MOKa3aTeJIeM.

BBINONHATE TOXKIAECTBEHHBIE NPEOOPA30BaHUS PALMOHAIBHBIX BBIPAKEHUHN
Ha OCHOBE MPaBUJI ICHCTBUI HaJl MHOTOUJICHAMH U alreOpandecKuMu IpoOsSMHU.

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[TpumensTh peoOpa3oBaHus BRIPAKCHUI IS pELICHHS] Pa3INuHbIX 3a7a4 U3
MaTE€MaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATBHON MPAKTUKH.

YpaBHEHUS U HEPABEHCTBA

Pewars nuHENHBIE, KBAaApAaTHBIE YPABHEHUS U PALlMOHAIBHBIE YPAaBHEHUS,
CBOJAILMECS K HUM, CHCTEMBI IByX YPABHEHHUU C IBYMsI IEPEMEHHBIMH.

[lepexoauTh OT cIOBECHON (HOPMYIUPOBKU 3a7aud K €€ aiareOpamveckoit
MOJEIN C TIOMONIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 33J]a4M TIOJIYYEHHBIN PE3yJIbTar.

[IpyuMeHAT, CBOWCTBA YHCIOBBIX HEPABEHCTB [UJISI CPABHEHUS, OLICHKH;
pellIaTh JMHEWHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOM M WX CHUCTEMBI; J1aBaTh
rpadUyecKy0 HJUTIOCTPALIMI0 MHOXKECTBA pEIIeHWH HEPaBEHCTBA, CHCTEMBI
HEPABECHCTB.

OyHKIMA

[ToruMaTh ¥ UCIOIB30BaTh (PYHKITMOHAIBHBIC TIOHATHS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKHE OO0O3HAYCHMS); OINpEASIITh 3HAUYCHHE (PYHKIHMH 110 3HAYSCHUIO
apryMEHTa; ONpEeIeIIATh CBOMCTBA

byukiuu no e€ rpaduxy.
Crtpouts rpaduku 31eMeHTapHbIX QyHKUUNA BUaa y=K/X, y=x"2,

y=x"3, y=\X, y=|x|; OIHChIBaTH CBONCTBA YHCIOBOH (YHKIMH 10 & rpadHKy.
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Yucra v BEIYUCIICHUS
CpaBHUBATH U YNOPSAIOYMBATH PALIMOHAJIBHBIC U UPPALlMOHATIBHBIE YHCIIA.

BoeimonasaTe  apudMeTnyueckne ACHCTBUS C PAIMOHATBLHBIMU  YHUCIIAMH,
coyeTas YCTHbIE M NHUCbMEHHBIE TNPUEMBI, BBINOJHITH BBIYHACICHUSA C
HMppalOHATBHBIMU YUCIIAMU.



Haxonute 3HaueHuss creneHed C LEIbIMHA IOKA3aTeNsIMA W KOPHEW;
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyriaTh J€UCTBUTEIbHBIE YHCIIA, BBINOJHITH NPUKUIKY pPE3yJbTaTa
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUMU.

YpaBHEHUS U HEPABEHCTBA

Pemare nuHElHbIE W KBagpaTHBIE yPAaBHEHHWs, YPAaBHEHUs, CBOIALIMECS K
HUM, IPOCTENIINE ATPOOHO-PAIMOHAIBHBIE YPABHEHHS.

Pemare cucremsl ABYX JIMHCHWHBIX ypaBHeHI/IfI C IAByMA IICPCMCHHBIMU U
CHUCTCMBI IBYX ypaBHeHHI;'I, B KOTOPBIX OJHO YPABHCHUC HC ABJISICTCS JIMHEHUHBIM.

Pemars TeKCTOBBIE 3aJa4Hn aJ'II‘€6paI/I‘I€CKI/IM crocobom ¢ IIOMOIIIBIO
COCTaBJICHUA YPAaBHCHUS UJIN CUCTCMBI IBYX ypaBHeHI/Iﬁ C ABYM:A IICPCMCHHBIMMU.

IIpoBOAUTE MPOCTEUIINE UCCIECAOBAHNS YPABHEHUM U CUCTEM YPaBHEHUU, B
TOM YHUCJIE C TPUMEHEHUEM IpaUueCcKUX Npe/ICTaBICHU (YCTaHABIMBATH, UMEET
JIM YpaBHEHUE WUJIM CUCTEMA YPABHEHHI pELIEHUs], €CJIM UMEET, TO CKOJIBKO, U TIp.).

PemaTe JMHElHbIE HEPABEHCTBA, KBAJpPAaTHBIE HEPABEHCTBA; M300paxkaTh
pELIECHUE HEPABEHCTB HA YHUCJIOBOM IIPSAMOM, 3alIMCHIBATH PELICHUE C IIOMOIIBIO
CHUMBOIJIOB.

Pemars CHCTCMBI JIMHEUHBIX HCPABCHCTB, CHCTCMBI HCPABCHCTB,
BKIIIOYAOIMHEC KBAaJAPaTHOC HCPABCHCTBO, I/I306pa)KaTB pPEICHUC CHUCTCMBbI
HCPABCHCTB Ha YHUCJIOBOM HpﬂMOﬁ, 3aIIMChIBATh PCHIICHUC C ITIOMOIIBbIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPU PEIIEHUH PA3JIUYHbBIX 3a]1a4.
OyHKIMH

Pacno3naBaTh (yHKUMH HW3Yy4eHHBIX BHUAOB. [loKka3bIBaTh cXxeMaTHUECKU
pacnoyioKeHNEe Ha KOOPAMHATHOW IJIOCKOCTH rpaukoB (PyHKIUN Buaa: y=kKx,

y=kx+b, y=Kk/x,
y= [(ax) ~3+bx+c, y=x"3, y=\/x, y=|X| B 3aBHCUMOCTH OT 3Ha4YCHUU
K02((PHUITMEHTOB; ONMUCHIBATh CBOWCTBA (PYHKITUH.

CtpouTh U U300paKaTh CXeMaTHYECKU rpaduKu KBAAPATUYHBIX (YHKIIHH,
OIMMCHIBATh CBOWCTBA KBAJPATHYHBIX (PYHKIUH 110 UX Tpaduxam.

Pacno3naBaTh kBagpaTuuHyo GyHKIHIO 110 opMyIie, MPUBOIUTH MPUMEPHI
KBaIPaTUYHBIX (DYHKIMA U3 peaibHOM KU3HU, GUBUKHU, TCOMETPHH.

Apudmernueckas ¥ reoMeTprUIecKasi IPOrPECCHH

Pacrio3HaBaTh apu(METHYECKYI0 U TEOMETPUYECKYIO MPOTPECCUU TIPH
pa3HBIX CIIOCO0aX 3a/laHuUs.



BoInonHAT, BBIYMCIEHUS C HUCHOJB30BaHMEM (QOpMYya nN-TO 4JeHa
apu(pMeTHYECKON U TeOMETPUUYECKOI MPOTrpecCcHii, CyMMBbI TIEPBBIX N UJICHOB.

I/I306pa}KaTI> YICHBI IIOCIICAOBATCIIBHOCTH TOYKaMH Ha KOOpI[I/IHaTHOI\(JI
IITTOCKOCTH.

Pemartp 3amaum, cBsI3aHHBIE C YHMCIOBBIMU IOCIEA0BATEIbHOCTSIMHU, B TOM
YHUCJIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHH).

[INTAHUPYEMBIE [NPEAMETHDBIE PE3VJIbTATHI OCBOEHUA
[IPUMEPHOU PABOYEH ITPOI' PAMMBI KYPCA «I'EOMETPH S

(IIO TOJJAM OBYUEHUST)

OcBoenne yuyebHOro Kkypca «['‘eomerpus» Ha YpOBHE OCHOBHOI'O OOILEro
oOpa3oBaHUs JIOJDKHO OOECIEeYMBaTh JOCTHXKEHHE CIEAYIOIIMX MPEIMETHBIX
00pa3oBaTeIbHBIX PE3YJIBTATOB:
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Pacnio3HaBaTh HW3y4E€HHbIE T€OMETpUYECKUE (UTYpBI, ONPENENsITh HX
B3aMMHOE pPAacCIOJIOKEHUE, H300pakaTb TIE€OMETPUYECKHE (UTYpbI; BBINOJIHATH
4EepTEKU 110 YCIOBHIO 33]1a4i. MI3MepATh IMHENHBIE U YIII0BbIE BEJIMYUHEL. Pemarts
3aJ1ayyl Ha BBIYMCIICHUE JJIMH OTPE3KOB U BEJIUYMH YIJIOB.

Henats rpyOyr0 OIICHKY JIMHEHHBIX W YTIJIOBBIX BEIUYHH MPEIMETOB B
peanbHOW >KM3HU, pa3MEpPOB NPHUPOAHBIX OO0BEKTOB. Paznuuarbh pa3Mepbl 3THX
OOBEKTOB IO MOPSAJIKY BETUUHHBI.

CTpouTh 4epTeKU K TCOMETPUUECKUM 3a/1adaM.

[Tonmp30oBaThCs MpHU3HAKAMU PABEHCTBA TPEYTOJIBHHUKOB, HWCHOJIb30BaTh
MPU3HAKHU M CBOMCTBA PaBHOOEPEHHBIX TPEYTOJIHHUKOB MPHU PEIICHUH 3a]1a4.

[TpoBOIUTH JTIOTHYECKHUE PACCYKACHUS C MCIIOJIBL30BAHHEM T'€OMETPUICCKUX
TEOpEM.

[Tonp30BaThCAd INpPU3HAKAMHM PABEHCTBA MPSAMOYTOJBHBIX TPEYTOJbHHUKOB,
CBOMCTBOM MEJIHMAHBI, IPOBEAEHHOMN K TMIIOTEHY3€ IIPSMOYIOJIBHOIO TPEYTOJIbHHUKA,
B PELIEHNH I'€OMETPUYECKUX 3a1a4.

OmnpenensaTe NapayieabHOCTh MPSMBIX C TOMOILBIO YTTIOB, KOTOpPBIE 00pa3yeT
¢ HUMH cekymas. OnpeaensaTe napajuieJbHOCTh NPSMBIX C NMOMOIIBIO PaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM IPSAMOU A0 TOUEK APYTrOU MPSIMOM.

Pemate 3aaun Ha KieT4yaToi Oymare.



[IpoBoAUTH BBIYMCIEHUS M HAaXOAUTh YMCIOBBIE M OyKBEHHBbIC 3HAUYCHUS
YIJIOB B F€OMETPUUYECKHUX 3a/1a4aX C UCIIOJIb30BAHUEM CYMMBI YITI0B TPEYTOJILHUKOB
U MHOTOYTOJBHHKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IPH IMEPECCUYCHUU ABYX
[apajuleNIbHBIX MPAMBIX CEKylled. Pelars npakTuyeckue 3a1adyyd Ha HaXO0XICHUE
YIJIOB.

Bianers noHATHEM TI€OMETPUYECKOTO MECTa TOYEK. YMETh OIpeneisaTh
OHMCCEKTPHUCY yIJla U CEPEAUHHBIN NEPIEHINKYISAP K OTPE3KY KaK T€OMETPUUYECKHE
MeCTa TOYEK.

@opMyIMpOBaTh ONPENEICHNUS OKPYKHOCTH M Kpyra, XOpAbl U JHamerpa
OKPY’KHOCTH, I10JIb30BAaThCSI UX CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOMCTBA IIpU
peLIeHNH 3a1a4.

BiageTs MOHATHEM ONMCAHHOM OKOJIO TPEYIrOJbHHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ ueHtp. Ilonb3oBaTbcs (pakTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB
TPEYTrOJbHHUKA IIEPECEKAIOTCsl B OJHOM TOYKE, U O TOM, 4YTO CEpPEIUHHBIC
MIEPIICHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOW TOUKE.

BJ'IaIIGTB MOHSITHEM KacaTeJbHOM K OKPYXKHOCTH, I10JIb30BATbHCA TGOpeMOﬁ 0
MNCPICHINKYIIAPHOCTH KacaTeJIbHOM U paauyca, HpOBGI[éHHOFO K TOYKC KaCaHHI.

[Tonp3oBaThCs HpOCTGﬁIHHMH ITCOMCTPHUUCCKNMHU HCPABCHCTBAMU, IIOHNMATh
Hux HpaKTI/I‘IGCKHﬁ CMBICIJI.

[IpoBOIUTE OCHOBHBIE TEOMETPUUECKHUE MIOCTPOEHUS C TIOMOIIBIO IUPKYJIIA U
JINHEUKMU.
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Pacrio3naBatb OCHOBHBIC BHUbI IICTI::I];)éX}/TOJ'IBHI/IKOB, X DJJICMCHTHI,
MOJIL30BAaThCS X CBOMCTBAMH IIpH PCUHICHUHU I'€COMCTPHYCCKHUX 3aaa4.

Bnagere noHsiTueM cpeiHEN TUHUM TPEYTOJIbHHUKA U TPANCUHUU, TPUMEHSThH
MX CBOMCTBA NIPH PEUICHUM T€OMETPUUYECKUX 3anad. llomp3oBarbecs Teopemon
daneca Wi pelIeHUs NPAKTUYECKUX 3a]1a4.

[TpuMeHATh TpU3HAKK TTOI00MS TPEYTOIHLHUKOB B PEIIEHUN T€OMETPHUUECKUX
3aaad4.

[Tonp3oBaTbess Teopemoit Iludaropa mnms pemieHuss reoOMETPUUECKUX U
MPaKTUYECKUX 3a1a4. CTPOUTh MaTEMaTUYECKYIO MO/JIEJIb B MPAKTUYECKUX 3a/1a4ax,
CaMOCTOSITENIBHO JIeJIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JJTUHBI.



BJIaI[eTB IMOHATHAMU CHHYC4, KOCHMHYCAa MW TaHI'CHCAa OCTpOro yrjia
MMpAMOYTOJIBHOI'O TPCYIr'OJIbHUKA. [lonp30BaThCS ATUMHU MOHATUAMU A1 pCIICHHA
IMPAKTUYCCKUX 3ada4.

BbruncnsaTe (pa3auuHbIMU CIIOCOOaMM) IUIOLIA/(b TPEYTOJIbHUKA U TUIOIIA N
MHOTOYTOJBHBIX  (uryp (mosb3ysich, TA€ HEOOXOAUMO, KaJIbKYJISTOPOM).
[IpuMeHATh MOIyYeHHbIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Brnanerr MOHATHUSIMEM BOMCAHHOTO M LEHTPAIbHOTO Yria, HCMOJb30BaTh
TEOPEMBI O BIIMCAHHBIX yTriaX, yriaxX MEXIy XOpAaMH (CEKYIIUMH) U YIIJIe MEXIy
KacaTeJIbHON U XOP/I0HM IIPH pElICHUH T€OMETPUUECKUX 3a1ad.

BJI&I[CTL IIOHATHUCM OIIMCAHHOI'O IIGTI)IpéXYl’OJ’IBHI/IKa, IIPUMCHATDb CBOMCTBaA
OIIMCAHHOT'O LIGTI;I]:’)éXyl“OJ'II:'HI/IKEl IIpHU pCUICHUHN 3a1a4.

[TpuMeHSITh TIOJyYeHHBIC 3HAHKUS Ha MPAKTUKE — CTPOUTh MaTeMaTHICCKHE
MOJICJIH JIJIS 3a]1a4 peajIbHOW KU3HU U MPOBOUTH COOTBETCTBYIOIINEC BHIYMCICHUS
C TIPUMCHCHHEM IIOJO0MS W TPUTOHOMETPHM (MOJB3YACh, TAC HEOOXOIUMO,
KJIBKYJISITOPOM).
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Hcnonbs30BaTh TPUTOHOMETPUYECKHE (YHKIHMHU OCTPHIX YIVIOB IS
HaxO0KJICHUS Pa3IMYHBIX 2JIEMEHTOB NPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

ITonp30BaThCs (bOpMy.HaMI/I MNPHUBCACHUA 1 OCHOBHBIM TPUTOHOMCTPHYCCKHUM
TOXACCTBOM JI1 HAXOXIACHUA COOTHOIICHUH MCXKAY TPHUIOHOMCTPHUYCCKHUMU
BCIIMYMHAaMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JIJI1 HAXOKICHUS Pa3INYHbIX
AIIEMEHTOB TPEYTOJbHUKA (PEIICHUE TPEYTrOJbHUKOBY»), MPUMEHATh HX MpHU
pELIEHNN T€OMETPUYECKHX 3a4a4.

Brnagets nmoHsTHMSMH  npeoOpa3oBaHMs  MOJ00MS, COOTBETCTBEHHBIX
3JIEMEHTOB MOJ00HBIX Guryp. [lonb3oBarbest cBOWCTBaMU MMO00MSI POU3BOJIBHBIX
¢buryp, yMeTh BBIYUCISTH JUIMHBI U HAXOAUTH YTJIbl y TOJI00HBIX (huryp. [IpuMeHsTh
CBOMCTBAa MOA00MS B MPAKTUYECKUX 3ajadyaX. YMEThb MPUBOJUTH MPUMEPHI
NOJ00HBIX (UTYp B OKPYKAIOIIEM MUPE.

[Tostb30BaThCs TEOPEMaMH O MPOU3BEIACHUH OTPE3KOB XOP/, O MTPOU3BEICHUN
OTPE3KOB CEKYIIHUX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30oBaThCs BEKTOpaMu, MOHUMATh MX T€OMETPHUUECKUN W (PU3MUECKHIA
CMBICJI, TPUMEHATh HX B PEIICHUH T'E€OMETPUYECKUX M (U3WYECKUX 3ajad.
[IpuMeEHATH CKaNspHOE MPOU3BENCHUE BEKTOPOB ISl HAXO0XKACHUS JUIMH U YTJIOB.



ITonp3oBaThCs MCTOJZOM KOOpPAWMHAT Ha IIJIOCKOCTH, IIPHUMCHATH CIro B
pEeICHUN I'COMETPUICCKHX U IMPAKTHYCCKUX 3a1a4.

BJI&I[CTL IMOHATHAMHA IIPABUJIBHOI'O MHOI'OYTOJIBHHUKA, OJIHHBI OKPYXHOCTH,
MJIMHBI AYT'H OKPYKHOCTH U paI[I/IaHHOﬁ MCPBI yIJla, YMCTb BBIYUCJIATH IIOIIAAb
Kpyra u €ro YacTEH. HpHMeHﬂTB IMOJYYCHHBIC YMCHH: B IIPAKTHYCCKUX 3ad/1adaX.

HaxomuTte ocu (MU LEHTPBI) CUMMETpUU (GUTYpP, NPUMEHSITH IBHKEHUS
IIJIOCKOCTHU B MPOCTEUIINX CIIydasiX.

[IpuMeHATh TOTydYeHHBIC 3HAHUS HAa TIPAKTUKE — CTPOUTH MAaTEMATHUYCCKHE
MOJICJIH JIJIS 3a/1a4 peabHOW KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIUUCICHUS
C MPUMEHEHHEM IOJ00MS W TPUTOHOMETPHUYECKUX (PYHKIHHA (TIOJB3YSICh, TIC
HE0O0XO0IMMO, KAJIBKYJISITOPOM).

IIJIAHUPYEMBIE TIPEJIMETHBIE PE3VJIbTATBI OCBOEHMS PABOYEN
[TPOI'PAMMBI KYPCA «BEPOATHOCTD 1 CTATUCTUKA»

(ITO 'OJAM OBYYEHUA)

[IpenMeTHbIE pe3ynbTaThl OCBOEHUSI Kypca «BeposTHOCTh U craTUCTHKa» B 7—9
KJIacCaxX XapaKTEPU3YIOTCs CIECIYIOMNMU YMEHUSAMHU.

7 xJacc

Yurate uHPOpMAIMIO, MPEACTAaBICHHYIO B TaOJHIaX, Ha AMArpaMMax;
NPEACTABIATh JAaHHbIE B BUAE TaONMI, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cTronbuatklie) U KpyroBbi€) IO MAaCCHBaM 3HAYEHUH.

OnuceiBaTh W HUHTEPHOPETUPOBATH  PEANBHBIE  YHUCIOBBIC  JIAHHBIE,
MpeCTaBJICHHbIC B TA0JMUIIAX, HA JUarpaMmMmax, rpadukax.

Hcnonb3oBaTh IS ONMMCAHUA JAHHBIX CTAaTUCTHYECKHUE XAPAKTCPUCTHUKM:
cpenHee apupMETHUECKOE, MeAuaHa, HauOoJIblliee W HaWMEHBINIEE 3HAYCHUS,
pa3max.

HNmers mnpencraBiieHHWE O ClydYaHOM HM3MEHYMBOCTH Ha IIPUMEpPAxX ILIEH,
(bu3MYecKuX BEJIWYUH, aHTPONOMETPUYECKUX JIaHHBIX; UMETh IMPEACTABICHHUE O
CTaTUCTUYECKON YCTOMYNUBOCTHU.

& Kiacc



W3Bnekate u mpeoOpa3oBbIBaTh HWH(POPMAIHMIO, MPEACTABICHHYIO B BHUJC
TaOIuUI, AUarpaMM, TpaduKoB; MPEICTABIATh TaHHBIC B BHUJE TaOIUIl, AUArpaMM,
rpaduKoB.

OnuckiBaTh JaHHBIE C TIOMOIIBIO CTATUCTUYECKUX IOKa3aTeleil: cpeaHux
3HAYEHUN U Mep pacceuBaHus (pa3max, JUCIIEPCHs U CTAHIapPTHOE OTKIIOHEHUE).

HaxoauTh 4acTOTHl YHCIOBBIX 3HAUEHHWH M YaCTOTHI COOBITHUM, B TOM YMCJIC
10 pe3yJibTaTaM U3MEepeHUN U HaOJI0ICHUH.

HaxoauTs BEepOsITHOCTH CIydyalHBIX COOBITUN B OIBITAaX, 3HAs BEPOSTHOCTU
AJIIEMEHTapHbIX COOBITHI, B TOM YHCIE B ONBITaX C PABHOBO3MOXXHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMU.

Hcnonb3oBarh rpaduyeckre MOJAENU: JEPEBO CIYYalHOTO 3KCIEPUMEHTA,
JarpaMMbl Diiiepa, YucaoBas psimasi.

OHepI/IpOBaTB IIOHATHUAMHN: MHOXCCTBO, IIOAMHO>XCCTBO., BBIIIOJIHATH
orcpanru Hal MHOKCCTBAMMU: O6’beI[I/IHCHI/IC, NEPECCUCHUC, IICPCUNUCIIATD 3JICMCHTDI
MHOKECTB, IPUMCHATDH CBOMCTBA MHOKECTB.

Ucnonb3oBath rpaduueckoe MPEeCTAaBICHUE MHOXECTB M CBS3EU MEXIY
HUMH JJI ONMCAHMS TIPOLIECCOB U SIBJICHHI, B TOM YHCIIE€ NPU PEUICHUU 3a7a4d U3
JIPYTUX YYEOHBIX MPEIMETOB U KYPCOB.

9 xiacc

N3Bnekate u mpeoOpa3oBbIBaTh HHPOPMAIHMIO, TIPEICTABICHHYIO B
Pa3IMYHBIX MCTOYHHUKAX B BHUAC TaONUI, AuarpamMm, rpadukoB; IPEIACTaBIIATH
JIaHHBIE B BUC TaOJINII, TUarpaMM, rpaduKoB.

Pemate 3amaun opraHuW30BaHHBIM TEPEOOPOM BAPUAHTOB, a TaKXKE C
HCITOJIb30BAaHUEM KOMOWHATOPHBIX MPABUII U METOJIOB.

Hcnonp30BaTh ONHUCATEIbHBIC XApPaAKTCPUCTHUKHU JIsI MACCHUBOB YHCJIOBBIX
AaHHBIX, B TOM YHUCJIC CPCOIHUC 3HAYCHUA U MCPEBI PaCCCUBAHMA.

Haxonuth 4acTOThI 3HAYEHUI U YaCTOTHI COOBITHSI, B TOM UYHCJIE MOJIB3YSACh
pe3ysbTaTaMu MPOBEIEHHBIX U3MEPEHHUIN U HAOIIOICHUH.

Haxonutb BEpOSTHOCTH CIIy4alHBIX COOBITHMI B M3YYEHHBIX OMbBITAX, B TOM
YKCJI€ B OMNbITaX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMH, B CEPUSIX
VICIIBITAaHUU J10 TIEPBOT0 yCIIEXa, B CEPUAX UCIIBITAHUN bepHyu.

Nmers mnpencraBieHne O CIOy4alHOW BEJIIMUMHE WU O PACIpEleIICHUU
BEPOSITHOCTEN.



Nmethp mpeAcTaBieHHE O 3aKOHE OOJBIIMX YHCENT KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4alHOW M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIINX YHUCEIT B
MIPUPOJIC U OOIIIECTBE.

COJEPKAHUE VUEBHOI'O KYPCA «MATEMATHKA» (II0 TOJAM
OBYUYEHUS)

5 xiacc

HarypanbHuble uncna u HyJb

Hartypansnoe wumcno. Psg HartypanpHbix uwucen. Yucno 0. HM3obOpaxenue
HATypaJbHBIX YUCEJ TOYKAMU Ha KOOPJIMHATHOM (YUCIIOBOM) MPSIMOIA.

H03I/IHI/IOHH3H cUcTeMa cuHclicHHsa. Pumckas HyMCpanusgd KaK  IIPpHUMCP
HGHO3HHHOHHOI>1 CHUCTCMBI CUHMCIICHHSI. HGCHTI/I‘lHaﬂ CHUCTCMAa CUHHCIICHUA.

CpaBHeHUE HaTypallbHBIX 4YHUCEJ, CPAaBHEHUE HATYpPaJbHBIX YHCEI C HYJIEM.
Crnoco6bl cpaBHeHUs1. OKpyTIeHUE HATYPATbHBIX YUCEN.

CroxeHre HaTypaJbHBIX YMCEN; CBOWCTBO HYJIS IIPHU CIOKEHUU. BplunTaHne Kak
JENCTBUE, 00PATHOE CIIOKEHUIO. Y MHOKEHUE HATYpaIbHBIX YHCEIT; CBOMCTBA HYJIS
U EIUMHULBl IpU yMHOXKEHHM. JleneHue Kak AelcTBHEe, 00OpaTHOE YMHOXKEHHUIO.
KommonenTsl  nmeiicTBui, CBs3b Mexay HuMmu. [IpoBepka  pe3ynbTara
apudmerndyeckoro naeiictBusa. IlepeMecTuTenbHOe M CcouyeTaTeIbHOE CBOMCTBA
(3aKOHBI) CJIOXKEHHSI U YMHOXCHHs, pacIlpeleuTeIbHOe CBOMCTBO (3aKOH)
YMHOEHHS.

Hcnonb3oBanue OykB Jisi 0003HAUECHHS HEU3BECTHOIO KOMIIOHEHTa M 3alucH
CBOMCTB apu(METUUECKUX JTCHUCTBUH.

JenuTenu u KpaTHbIE YKCIIa, pa3sioKeHWe Ha MHOXUTeNU. [IpocThie U cocTaBHbBIE
yucina. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

CrernieHn ¢ HaTypaJIbHbIM ITOKa3aTCJICM. 3anuch yucia B BHUJIC CYMMBI PaspsAaHbIX
cJlara€MbIX.

YucnoBoe BolpakeHUE. BplunciaeHne 3HaYEHUN YUCIIOBBIX BBIPAKECHUU; IMOPSIOK
BBINIOJIHEHU 1eUCTBUN. Vcrionb30BaHue py BEIYUCICHUSAX IEPEMECTUTEIIBHOTO U
COUYETATEIHLHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS U YMHOXKEHUS, paCIpeIeIUTEILHOTO
CBOWCTBA YMHOEHUS.

Hpobu



[IpencraBnenne o npodu Kak crmocode 3amucu 4yactu BenudruHbl. OOBIKHOBEHHBIC
npo6u. [IpaBusbHbie 1 HENMpaBUiIbHbIE ApoOu. CMelanHas 1poOb; NpeCTaBIEHUE
CMEIIIaHHOW TpoOH B BUEC HEMPABUIHHON APOOU U BBIACIICHUE IIEJION YacTH Yncia
W3 HeNpaBWIbHOW apodu. M3o0pakenue npoOeit ToukaMu Ha YUCIOBOM MPSMOM.
OcnoBHoe cBoiicTBO aApodu. Cokpaimienue apodeit. [lpuBenenue npodu Kk HOBOMY
3HaMmeHateno. CpaBHEHUE APOOEH.

Crnoxenue W BbIYUTaHHE ApoOed. YMHOXKEHUE W JAelieHue IpoOeil; B3auMHO-
obpatHble 1pobu. HaxoxxaeHne 4acTu 1eaoro U 1esoro Mo ero YyacTH.

Jlecsatnunas 3amuch gpoOeid. IlpencraBienwe necaTHdHOW npoOM B BHIE
OOBIKHOBEHHOH. M300pakeHue MeCATUYHBIX JpoOei TOYKaMH Ha YHUCIOBOM
npsimoil. CpaBHEHUE NECITUUHBIX TPOOEH.

Apudmernueckue TSHCTBUSA C JCCATUIHBIMU IpOo0sMU. OKpYIIICHHE IECATHUYHBIX
TpoOeii.

Pemenre TeEKCTOBBIX 3a1a4

Pemenue TeKCTOBBIX 3aJgad apI/I(bMeTI/I‘-IGCKI/IM crocobom. Permenne normyeckux
3aga4. Pemenue 3aJda4 H€p€60pOM BCCX BO3MOJKHBIX BAPHAHTOB. Hcnonb3oBaHue
IIpu pCHICHUH 3a1a4 Ta6JII/III H CXCM.

Pemenue 3aJiad, COACPIKAIIUX 3aBUCUMOCTH, CBA3BIBAIOIINUC BCINYHNHBI: CKOPOCTD,
BpCMs, paCCTOSAHUC, ICHA, KOJIMYECTBO, CTOUMOCTD. EI[I/IHI/IHBI HU3MCPCHHA: MACCHI,
O6’béMa, IOCHBI; PacCTOAHHA, BPCMCHH, CKOPOCTH. CBs3p MCXKIOY CIUHHUIaAMHU
HN3MCPCHUA K&)KIIOﬁ BCJINYHUHBI.

Pelienrie OCHOBHBIX 3a/1a4 Ha JIpOOH.
[IpencraBiieHre TaHHBIX B BUE TAOJIHII, CTOIOYATHIX JUATPAMM.
Harnsgnast reomerpust

Harnsinaele npencraBieHus o Gurypax Ha IUIOCKOCTH: TOYKa, MpAMasi, OTPE3OK,
Jy4, yroJ, JOMaHasi, MHOIOYT'OJIbHUK, OKPY>KHOCTb, KpYyT. YT0II. [IpsiMoi, OCTpbIi,
TYNOM ¥ Pa3BEPHYTHIN YTJIBIL.

JlnmiHa oTpe3ka, METPUYECKUE E€IUHUIBI JJIWHBI. [[JInHAa JOMaHOW, NEPUMETP
MHOTOYTOJIbHUKA. MI3MepeHre U oCTpOEHUE YIIIOB C MOMOUIBIO TPAHCTIOPTHUPA.

Harnsinaele mpenctaBiaeHuss o (urypax Ha TUIOCKOCTH: MHOTOYTOJIbHUK;
MPSIMOYTOJILHUK, KBaJIpaT; TPEYTOJIBHUK, O PABEHCTBE QUTYP.

N3o6paxkenne ¢uryp, B TOM uuciae Ha kieryatoi Oymare. Iloctpoenue
KOH(pUrypanuii u3 yacteil mpsiMoil, OKpY>KHOCTH Ha HEJIMHOBAHHOM M KJIETYATOU
Oymare. Mcrnosib30BaHrE CBOMCTB CTOPOH U YTJIOB IPSIMOYTOJIbHUKA, KBaJIpaTa.



[Inomaas  OpPSMOYrOJbHUKA W MHOTOYTOJIBHUKOB,  COCTAaBJIEHHBIX W3
NPSIMOYTOJIBHUKOB, B TOM 4HCJEe (QUTYp, U300paKEHHBIX HA KJIET4aToM Oymare.
EauHuIel n3mMepeHus mionaim.

Harnsinaele mpencTaBieHHUs O NPOCTPAHCTBEHHBIX (Urypax: MPsSMOYTOJIbHBIN
rapavieiaenuIie, KyO, MHOTOTPAHHUKH. N3o0paxkeHne  MmpoOCTEUIIUX
MHOTOTpaHHUKOB. Pa3BépTku kyOa u mnapamenenunena. Co3gaHue Mojenei
MHOTOIPaHHUKOB (13 OyMaru, MpOBOJIOKH, IJIACTUIMHA U JIp. ).

O0BEM NpAMOYTOIBHOrO Napajuiesienuiena, Kyoa. Equnuiel namepenust o0bEMa.

6 Kiacc

HatypanbsHbie uncna

Apudpmernueckue JEHCTBUS C MHOTO3HAUYHBIMM HATYpaJbHBIMH  YHUCIIAMHU.
YucioBble  BBIpAXKEHUS, MOPSJOK  JIEWCTBHM,  HCIOJIB30BaHUE  CKOOOK.
Hcnonp30BaHue NpY BEBIYUCIICHUAX IEPEMECTUTEIBHOIO U COYETATEIILHOTO CBOMCTB
CJIOKEHUS U YMHOXKEHUS, PACIPEIEIUTEIIBHOIO CBOMCTBA yMHOKEHNA. OKpYIJICHUE
HaTypaJIbHBIX YUCEIL.

JlenuTenu 1 KpaTHBIE YKCIIa; HAMOOJIBIINNA OO 1eTUTeNb U HaUMEHbIIee o011ee
KpaTtHoe. [leauMoCcTh CyMMBI U TTpou3BeAcHUs. JleneHue ¢ OCTaTKOM.

Hpobu

OObIKHOBEHHAsT JpoOb, OCHOBHOE CBOWCTBO JpoOH, COKpalieHue apoOei.
CpaBHeHue U ynopsiiounBaHue Jipooeil. Peiienne 3aga4 Ha HAXOXKJEHUE YacTH OT
[EJ0Or0 W IeJoro Mo ero 4vacTu. [[poOHoe 4Yuciao Kak pe3yibTaT JIeJCHUS.
[IpencraBienue AecATUUHON TpoOU B BUAEC OOBIKHOBEHHOM APOOU U BO3MOXKHOCTh
MIPEICTABICHUS] OOBIKHOBEHHOW APOOM B BHUJE ACCATUUHOU. JlecaTnuunbie 1podu u
METpHUYECKasi cucTeMa Mep. ApudmMeTnueckue IeUCTBUS U YUCIOBBIE BRIPAXKEHUS C
OOBIKHOBEHHBIMU U JIECSITHUYHBIMU APOOSIMHU.

OtHomienue. Jlenenve B JaHHOM OTHOIIeHUU. Maciital, nponopuus. [Ipumenenue
IIPOITOPLMN NPU PEIICHNUN 3a]1a4.

[lonatne npoueHta. BpruncieHue NpoueHTa OT BEIWYHMHBI U BEIUYMHBI 1O €€
MPOLIEHTY. BhIpakeHre MpOUEHTOB JECATUYHBIMU ApoOsiMu. PemieHue 3amay Ha
MPOLIEHTHI. BhIpakeHNE OTHOLIEHUS BEJIMYMH B MPOLICHTAX.

[TonoxxuTteabHbIC U OTPHULATCIIBHBIC YU CJIa

[TonoxxkurenbHble W oOTpULATENIbHBIE yucna. Llensie wyucma. Moayne 4wucna,
reoMeTpudecKas HHTEepIpeTanus MOIyas 4ucia. M3o0paxenue uyucen Ha
KOOPJUHATHOM NMPAMOM. YUUCIOBBIE TPOMEKYTKHU.



CpaBHenne uwncen. ApudMeTHyecKue JACUCTBUA C TMOJOXKHUTEIbHBIMH |
OTPULIATENBLHBIMHU YU CIIAMM.

[IpsiMmoyroyibHasi cucTeMa KOOpJAMHAT Ha IulockocTh. KoopauHaThl TOYKH Ha
IJI0CKOCTH, abcuucca U opaunHara. [loctpoenue Touek U GUryp Ha KOOpJAUHATHOM
MJIOCKOCTH.

BYKBCHHBIG BBIPAKCHUA

[TpumeHnenne OyKB Ui 3allUCM MATEMaTUYECKUX BBIPAKEHUM U MPEAJIOKEHUN.
CpoiicTBa apupMeTudyeckux AercTBUil. ByKBEHHbIE BBIPAKEHUS U UHUCIIOBBHIC
IIOJICTAHOBKM. DyKBEHHBIC PABEHCTBA, HAXOXKICHUE HEU3BECTHOIO KOMIIOHEHTA.
dopmyisl; GopMysIbl IEPUMETPA U IUIOIAAN IPSIMOYTOJIbHUKA, KBaJparTa, o0bEMa
napajuiesienunena u Kyoa.

Pemenue TeKCTOBBIX 3aJad

Pemenue TEeKCTOBBIX 3aJa4d apI/I(i)MeTH‘-IeCKI/IM criocobom. Pemenne JIOrMYecKux
3aga4. Pemenue 3agad H€p€60p0M BCCX BO3MOJKHBIX BAPHAHTOB.

Pemenue 3aga4, COACPKAIIUX 3aBUCUMOCTH, CBA3BIBAIOINNX BCINYUHBI: CKOPOCTD,
BpCMs1, paCCTOAHUC, IICHA, KOJINYCCTBO, CTOMMOCTD, IIPOU3BOAUTCIIbLHOCTb, BPEMAI,
00BEM pa6OTBI. EI[I/IHI/II_II)I U3MCPCHUA: MACChI, CTOUMOCTH, paCCTOAHUA, BPCMCHHU,
CKOpOCTH. CBs3p MCKAY CANHHULAMH U3MCPCHUA Kﬂ)KI[Oﬁ BCIINYHUHBI.

Pemenue 3aJa4, CBA3AHHBIX C OTHOIICHHUCM, IIPOIIOPHHOHAJIBHOCTBIO BCINMYHH,
MMpOoHCHTaMH,; PCIICHUC OCHOBHBIX 3a/1a4 Ha I[pO6I/I U IIPOLICHTEI.

OueHka ¥ MPUKUAKA, OKPYTIICHHE PE3yJIbTaTa.
CocraBneHue OYKBEHHBIX BBIPAXKEHH 110 YCIOBUIO 33/1a4H.

[IpencraBienre MOaHHBIX C TOMOLIBI0 Ta0muy W auarpamm. CronO4yarbie
JIarpaMMBbl: YTEHUE U MMOCTpOEHUE. UTEHNE KPYTOBBIX JUATPAMM.

Harnsgnast reomerpust

Harnsinaele npencraBieHns o purypax Ha IUIOCKOCTH: TOYKa, MpsAMasi, OTPE3OK,
Jyd, YroJl, JIOMaHas, MHOIOYI'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYrOJIbHUK,
OKPY’KHOCTb, KPYT.

B3auMHOe pacnosiokeHue ABYX MNPSIMBIX Ha IJIOCKOCTH, MapajulesIbHbIE IPSMBbIE,
MEePICHAUKYJISIPHBIE TIpsAMbIE. I3MepeHue pacCTOSHUI: MEXIY JBYMSI TOUKAMH, OT
TOYKH J0 NPsIMOM; JNIMHA MapUIpyTa Ha KBAIPATHOM CETKE.

MN3mepeHne © TNOCTPOEHHE YIVIOB C TIOMONIBIO TpaHcmopTupa. Buasl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSMOYTOJIBHBIN, TYIOYTOJIbHBIM;
paBHOOEIPEHHBIH, PaBHOCTOPOHHUU. YeThIpEXYTOJIbHUK, MIpUMEPHI
YETBIPEXYTOJIBHUKOB. [IpSIMOYrONIbHUK, KBaAPAT: UCIIOIb30BAHUE CBOMCTB CTOPOH,



yriaoB, auaronaneil. M3oOpaxeHne reoMeTpuuecKux (Uryp Ha HEIMHOBAHHOU
Oymare ¢ HCIIOJIb30BAHUEM LUPKYJs, JIMHEWKH, YTOJbHHMKA, TPAHCHOPTHPA.
[TocTpoeHus Ha KieTyaTon Oymare.

[lepumeTrp MHOroyronpHuka. Ilonstue mmomaau GUrypsl; €AMHUIBI U3MEPEHUS
wiomany. [lpubmmkénHoe wu3MepeHue MmiIomand ¢GUryp, B TOM 4YHCIE Ha
KkBagpaTtHou ceTke. [IpubmmkéHHOE M3MepeHHe UIMHBI OKPY)KHOCTH, TUIONIAAN

KpyTa.

CummeTpus: IeHTpajdbHasA, OceBasg U 3epkaibHas cumMmerpuu. I[locTpoeHue
CUMMETPUYHBIX QUTYD.

Harnsigasie mpeacTaBlieHus O MPOCTPAHCTBEHHBIX (pUTypax: mapajuienenumnesn, Kyo,
npu3Ma, THUpaMHuaa, KOHyC, IwiuHAp, map u chepa. HM3obpaxenue
IpOCTpaHCTBEHHBIX (uryp. [Ipumeps! pa3BEPTOK MHOTOTPAaHHHUKOB, IMIIMHApA U
koHyca. Co3ganue Mojesied IpOCTPaHCTBEHHBIX (uryp (u3 Oymaru, MpoBOJIOKH,
MJIACTUIIMHA U JIP.).

[lonarue o0BEMA; enuHUIBI u3MepeHus o0béMa. OOBEM MOPSIMOYTOIBHOTO
napasuienenunesaa, Kyoa.

COJEPXXAHUE YUEBHOI'O KYPCA «AJI'EBPA» (ITO TOAM OBYYEHUA)
7 xnacc

Yucna v BBIYUCIEHUS

ParmmmonansHbBIE UncHa

Jpo6u 0OBIKHOBEHHBIE U JECATUUYHBIE, IEPEXO OT OAHOU (HOPMBI 3amKCcH Ipodel K
npyroii. IToHsTHE panMOHAIBHOIO YHCIIA, 3alUCh, CPABHEHHE, YIOPSJAOYMBAHHE
palMOHANIBHBIX YHCell. ApudMeTHieckue NeUCTBUS C PAalMOHAIBHBIMUA YHUCIAMU.
Pemenue 3amay 3 peasbHON MPAKTUKKA HA YaCTH, HAa JIPOOH.

CreneHb C HaTypaJbHBIM TIOKa3aTelieM: OIpeAeNeHne, MpeoOpa3oBaHUe
BBIpAXEHUI Ha OCHOBE OIpE/ICICHUS.

[IpolieHThl, 3anMCh MPOLIEHTOB B BHJE ApoOM U ApoOU B BHUIE MPOLIEHTOB. Tpu
OCHOBHBIE 33J1a4 Ha MIPOLIEHTHI, PEIIECHHE 3a7a4 U3 PEaTbHON IPAKTHKHU.

[IppuMeHeHnEe TTPU3HAKOB JIEIMMOCTH, PA3JIOKEHHE HA MHOXKHUTEIW HATypaJbHBIX
YHCEJL.

PeanpHbIe 3aBUCUMOCTH, B TOM YHKCIIE TIpsiMasi U oOpaTHas MpOMOPIIMOHATFHOCTH.
Anrebpanyeckue BoIpaKCHHS

[IepemeHHBIE, YHCIOBOE 3HAYEHHE BBIPAXKEHUS C INepeMeHHOU. lIpencraBneHue
3aBUCUMOCTH MEX]Iy BETMUMHAMH B BUC GopMyibl. Beraucienus mo hopmymnam.



[TpeoOpa3oBanne OYKBEHHBIX BBIPAKEHUM, TOXKIECTBEHHO PaBHBIE BBIPAKEHUS,
npaBuia IpeoOdpa3oBaHusl CyMM U MPOMU3BENICHUI, NMPAaBUIIa PACKPBITHS CKOOOK U
MPUBEACHUS TTOJIOOHBIX CIaraeMbIX.

CBoiicTBa CTEIICHHU C HaTypaJIbHbIM ITOKAa3aTCJICM.

OpHounensl u MHOrowieHsl. CreneHp MHorousneHa. Ciio)keHHeE, BBIYHUTAHUE,
YMHOKE€HHE MHOTOWIEHOB. @OPMYJIbI COKPAIEHHOIO YMHOXEHUS: KBaJAPaT CyMMBbI
U KkBajpat pasHoctu. opmyia pa3HOCTH KBaApaToOB. Pa3inokeHre MHOIOWICHOB Ha
MHOKHUTEIIH.

YpaBHeHUs

VYpaBHEeHHE, KOpEHb ypaBHEHMs, TpaBuia MpeoOpa3oBaHUs  YpaBHEHMUS,
PAaBHOCWJIBHOCTh YPAaBHEHUM.

JIuHeliHOE ypaBHEHHE C OTHOM IEPEMEHHOM, YUCIIO KOPHEN JIMHENHOTO YPABHEHHS],
pelieHue JIMHEWHBIX ypaBHeHUW. COCTaBlI€HUE YPaBHEHMM 0 YCIOBHIO 3aJayH.
Pelienne TeKCTOBBIX 3a/1a4 € IIOMOIIBIO YPAaBHEHUM.

JluneiiHoe ypaBHEHHE C JABYMs MEepeMeHHbIMH M ero rpadux. Cucrema IaBYX
JMHEWHBIX YPAaBHEHHU C JABYMs INEpPEMEHHBIMU. PelieHue cucrem ypaBHEHUU
crioco0oM noAcTaHoBKU. [IpuMepsl perieHnst TEKCTOBBIX 3a/1a4 ¢ HIOMOIIBIO CUCTEM
YPaBHEHUM.

Koopnunate! u rpadpuku. yHkunu

KooparHara Touky Ha npsiMoid. YucnoBsle MpOMEXYTKH. PaccTosiHue MEX Ty AByMS
TOYKaMH KOOPJIUHATHOUN MPSIMOM.

[IpsimoyronbHast cucteMa koopauHat, oc Ox u Oy. Abcmucca u oparuHATa TOUKH
Ha KOOpJAUHATHOM M1ockocTH. [Ipumepsl rpadukos, 3a1aHHbIX popMynamu. YreHue
rpauKOB peasibHbIX 3aBUCUMOCTEH.

[Tonstue ¢pynkuuu. I'padux dynkuuu. CoiictBa pyHkumii. JIunelinas QyHkims,
e€ rpaduk. I'paduueckoe pernieHre JUHEHHBIX YpaBHEHUH W CHCTEM JIMHEHWHBIX
YPaBHECHUM.

& Kiacc

Yucna v BEIYUCIIEHUS

KBaapatHsbrit kopers u3 yncia. [lonstue o0 nuppamnronaasHOM uncie. JlecsTuanbie
MPUOIMKEHUST UPPAMOHATBHBIX yucen. CBOMCTBA apu(pMETHIECKUX KBaIPATHBIX
KOpHE W HX TMPUMEHEHHE K NpeoOpa3OBaHUIO YHUCIOBBIX BBIPAXKEHUU U
BBIYMCJICHUAM. J[€MICTBUTEIBHBIC YUCIIA.



CreneHs ¢ LenbIM IOKa3aTeneM U e€ ceorictsa. CTaHmapTHas 3alKch YNCIA.
Anrebpanueckue BbIpaKeHUs
KBazpaTHbIil TpEXUIIEH; PA3JIOKEHNE KBAIPATHOTO TPEXUWICHA HA MHOKHUTEIH.

AnrebOpanyeckas apoos. OCHOBHOE CBOWCTBO alireOpanyecko apodu. CrnoxeHue,
BEIYMTAHUE, YMHOXCHHE, JeJieHne anreOpandeckux apobeit. ParmonanbHbie
BBIpXEHUS U UX MpeoOpa3oBaHUE.

YPaBHCHI/IH N HCPpAaBCHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBajgpaTHOro ypaBHeHHs. Teopema
Buera. Pemenue ypaBHEHUH, CBOIAIIMXCS K JIMHEWHBIM W KBAaJPaTHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padprueckass uHTEpHpeTalMsi YpPaBHEHUWA C JIByMsS NEPEMEHHBIMHM U CHUCTEM
JIMHEWHBIX YPAaBHEHUU C IBYMsI IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 3a7a4 aJIP€6paH‘l€CKI/IM CIT0COOOM.

UucnoBble HEpABEHCTBA W HX CBoMCTBa. HepaBeHCTBO C OJHOW MEPEMEHHOM.
PaBHOCWJIBHOCTh HEPABEHCTB. JIMHEWHBICE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

OyHKIMH

[Tonsitue ¢ynkuuu. OOIacTh ONpENENeHUs U MHOXKECTBO 3HAUECHHN (YyHKUHUU.
CriocoObl 3aanus (PyHKIIHIA.

I'padux dynkumu. Urenne cBoiicTB dhyHkumu o e€ rpaduxy. [Ipumeps! rpaduxos
GYHKIIHNA, OTPaXKAIOMIUX PEeaTbHBIE TPOIECCHI.

OyHKINH, ONUCHIBAIOLINE PSIMYIO M 00PaTHYIO MPONOPIHMOHATbHBIE 3aBUCUMOCTH,
nx rpadukn. Pyskimm y=x"2, y=x"3, y=\x , y=|x|. Ipaduueckoe pemrerue
YPaBHEHUM U CUCTEM YPABHEHUU.
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Yucia ¥ BEIYUCICHUS
JleiCTBUTENBHBIC YK CIA

PanmonanpHbIe YHClla, UppaMOHAIBHBIC YHCIIA, KOHEYHBIC W OCCKOHCUHBIC
JeCATUYHbIC ApoOU. MHOXKECTBO JIEUCTBUTEIBHBIX YUCET; IEUCTBUTEIbHBIC YHCIIA
KaKk OCCKOHEUHBIC JACCATUYHBIE ApOoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHC
MEXKIY MHOKECTBOM JIEMCTBUTEIIBHBIX YUCEII U KOOPJIMHATHOM TIPSIMOU.



CpaBHeHMEe  JCHCTBUTENBHBIX  uuceld,  apumernyeckue  JNEUCTBUS  C
JEHCTBUTEIbHBIMU YUCIIAMU.

N3mepenust, mpuOIuKEH s, OLIEHKU

Pasmeppl 0OBEKTOB  OKpYXAlOIIEr0 MHpA, JJIUTEIBHOCTH IPOILIECCOB B
OKpPYXaIOIEM MHUpE.

[TpubmmkénHoe 3HAYCHHWE BEIWYWMHBI, TOYHOCTH mNpuOMmKeHHus. OKpyrieHue
yucen. [Ipuknaka v olieHKa pe3yabTaToOB BHIYUCICHUN.

YpaBHEHUS U HEPABEHCTBA
YpaBHEHHUS C OJTHON ITIEPEMEHHOU
JIunelinoe ypaBHEeHME. PenieHne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. PenieHue ypaBHEHMH, CBOASIIMXCA K KBaJPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTEIICHEH Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenne npoOHO-palinOHaIbHBIX YPaBHEHUH.
Pemenue TeKCTOBBIX 3a/1a4 aareOpanyeckuM METOIO0M.
CucremMbl ypaBHEHUN

VYpaBHeHue c JByMs NepeMeHHbIMM U ero rpaduk. Pemenune cucreM aByx
JIMHEWHBIX YPaBHEHUM C IBYyMs IIEpEMEHHBIMU. PellleHne CUCTEM IBYX YPaBHEHU,
OJIHO M3 KOTOpbIX JIMHEHHOE, a Jpyroe — BTOpoil crenenu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3aj1a4 alredpandeckum crnocooom.
Hepasencrsa
YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JnMHEWHBIX HEPABEHCTB C OJHOW NepeMEHHOW. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpatHeie HepaBeHCTBaA.
['padprueckas wHTEpHpeTanys HEPABEHCTB W CUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMHU.

OyHKIUH

KBanpatuunas ¢hyukius, e€ rpaduk u cBoiictpa. [Tapadona, KoopAMHATHI BEPIIUHBI
napaboJIbl, 0Ch CAMMETPHH TTapadoJIbI.

I'paduxu byskimit: y=kx, y=kx+b, y=k/x, y=x"3, y=\x, y=|x| 1 ux cBoiicTBa.

YucnoBele MOCIEI0BATSILHOCTH



Omnpenenenne 1 cnocoObl 3a/1aHusl YUCIOBBIX I1OCIIEI0BATEILHOCTEN

ITonsiTHE  4YHMCIOBOM  MOCJIENOBAaTEIBHOCTH. 3aJaHUE  IOCIENOBATEIbHOCTH
PEKyppEeHTHOH (popMyIoit U (GOpMyIIOi N-To YiieHa.

ApudmeTnueckast U reOMeTpUUYECcKas IPOrpeccuu

Apudmernueckas U TreoMeTpuueckas mnporpeccur. DopMmynbl n-ro  4ieHa
apu(PpMETUIECKON 1 T€OMETPUUECKON MPOrPeCCHii, CYMMBbI IIEPBBIX N YJIECHOB.

N300paxeHne 4ieHOB apu(pMETHIECKON U T€OMETPUUECKOM MPOorpeccuil TOUKaMu
Ha KOOPAMHATHOM IJIOCKOCTH. JIMHEHHBIA U SKCIOHEHIMAIbHBIA pocT. CIIOKHbBIE
MPOLICHTBHI.

COIEP)KAHUE VYEBHOI'O KYPCA «TEOMETUS» (II0 TOJIAM
OBYUEHUS)
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HavaneHble noHATHA reoMeTpun. Touka, mpsMasi, OTpPE30K, JIyd. YToil. Buasl yrios.
BeprukanbHble 1 cMEXHBIE YIibl. buccekrpuca yrina. JIoMmanasi, MHOTOYrOJIbHUK.
[TapannenbHOCTh M NEPIEHAUKYIIIPHOCTD NPSAMBIX.

Cummetpuunbie (urypbl. OCHOBHBIE CBOWCTBa OCEBOM cuMMeTpuu. IIpumepsr
CUMMETPHUH B OKPYKAIOILEM MHPE.

OCHOBHBIE MOCTPOEHUS C MOMOUIBIO [IUPKYJISI U JIMHEHKH.

Tpeyronsuuk. Beicota, Mennana, OMCCeKTprca, X CBoMcTBa. PaBHOOEIpEHHBIN 1
PaBHOCTOPOHHUU TPEYroJbHUKUA. HEpaBEHCTBO TPEYroabHUKA.

CBoiicTBa M TpPHU3HAKK PABHOOEAPEHHOro TpeyrojbHuka. [Ilpu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBoiiCTBa M NPU3HAKKA MAapauIesbHBIX NpsAMBIX. CymMMa yTIJIOB TPEYTOJIbHHUKA.
BnenrHue yriel TpeyroibHUKA.

[IpsmMoyrosbHbIA ~ TpeyroiapbHUK.  CBOWCTBO  MEAMAHbI  MPSIMOYTOJIBHOTO
TPEyTOJbHUKA, IPOBEAEHHOMN K TUIIOTEHY3€. [Ipu3Haky paBeHCTBA NPSIMOYTOJIBHBIX
TPEYroJIbHUKOB. I IpsIMOYTOSIbHBII TPEYTrOabHUK € yTiIoM B 30°.

HepaBeHcTBa B reoMeTpUHM: HEPABEHCTBO TPEYroJibHWKA, HEPABEHCTBO O JJIMHE
JIOMaHOW, TeopemMa o OoJiblieM yrie W OOoJblIeil CTOPOHE TPEyroidbHUKA.
[lepieHauKyIIp M HAKIOHHAS.



['eomeTpuueckoe MeCTO TOYEK. buccekTpuca yria u CepeIMHHbIA NEPIEHIUKYIISP
K OTPE3KYy KaK T€OMETPUYECKUE MECTA TOUYEK.

OKpyKHOCTb M KpYT, XOpJla U JUaMeTp, UX CBOicTBa. B3anuMHOe pacronoxeHue
OKpYXHOCTH M Tpsimoil. KacaTenbHast u cekymas K OKpyXHOCTU. OKPYXHOCTb,
BIIMCAHHAs B YroJl. BnucanHas v onucaHHas OKPY>KHOCTH TPEYTroJbHUKA.

& Kiacc

YerbipéxyronbHuku. llapamnenorpamMM, €ro mnpu3HakKMd W CBOMCTBA. YacTHbIE
cllydau MapajuieiorpaMMoB (IIPSIMOYTOJIBHUK, pOMO, KBaApar), UX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKas Tpameuusi, €€ CBOWCTBA W MPHU3HAKHU.
[IpssMmoyroJsibHas Tpaneuus.

[{eHTpanbHast CUMMETPHUSL.
Teopema Paneca 1 Teopema 0 IMPONOPLUOHAIBHBIX OTPE3KaX.
CpenHue JIMHUM TPEYrOJIbHUKA U TPAIICIUH.

[Togobue TpeyronbHUKOB, Kodpdunument mnoaodus. Ilpusnaku mnomOOUs
TPEYroJbHUKOB. [[puMeHeHne mo00ust Mpy PEIICHUH MPAKTHYECKHUX 3a/1a4.

CpoiicTBa 1miomajeld reoMerpudeckux Guryp. @DopMynbl i TUIOMIAAH
TpeyrojpbHUKa, MapaierorpaMMa, pomba u Tpanenuu. OTHOIICHHE IUIOMAACH
NMoI00HBIX GUTYP.

Briuncnenune mmomaneid TPEYrOJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenne Tteopembl Iludaropa mnpu peuieHUn
MPaKTUYECKUX 3a]1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOrO yrIjla TMpSAMOYTOJIbHOIO TPEYroJbHUKA.
Tpuronomerpuueckue QyHkuu yrios B 30°, 45° u 60°.

BrnivcanHble U LEHTpaldbHbBIE YIJIbI, YIOJ MEXAY KacaTeJIbHOM U XOPAOW. YTJIb
MEXKIy XOpJaMHU M CEKylIIMMH. BIMcaHHBbIE W OMHCAHHBIE YETHIPEXYTOJIbHUKHU.
B3aumHoe pacnonoxxeHue AByX okpykHocTei. Kacanue okpyxuocten. OOuiue
KacaTeJIbHBIE K IBYM OKPYKHOCTSIM.
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Cunyc, kocunyc, Tanresc yrios oT 0 o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJECTBO. POPMYJIBI IPUBEACHUS.



Pemenue TpeyrosbHUKOB. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB. Pemenue
PaKTUYECKUX 3a]1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

[IpeoOpazoBanue mogoous. [lomodme COOTBETCTBEHHBIX 2JIEMEHTORB.

Teopema 0 MpOW3BENECHUU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUU OTPE3KOB
CEeKYIUX, TeOpeMa O KBaJipaTe KacaTeIbHOM.

BekTop, n1nuHa (MOAy/Ib) BEKTOpA, COHAIPABJICHHBIE BEKTOPBI, MPOTHUBOMOJIOKHO
HaIIpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB,
omepanuu HaJx BeKTOopaMmH. PasnokeHne BEeKTOpa IO JIBYM HEKOJUIMHEAPHBIM
BekTopaM. Koopaunatel Bekrtopa. CKalspHOE NPOU3BENCHHE BEKTOPOB,
IIPUMEHEHUE JJIsI HAXOKJACHHUSI UIMH U YTJIOB.

JlekapTOBbl KOOPAWHATHI HA IJIOCKOCTU. YPABHEHUS MMPSMOW U OKPYKHOCTH B
KOOpJIMHATaX, NEPECEUCHUE OKPYKHOCTEH M MpsAMBIX. MeToa KOOpAMHAT U €ro
IIPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOJIBHUKH. J[JIMHA OKPY)KHOCTH. | patycHas U paguaHHas Mepa
yTJIa, BBIYMCIIEHUE JIMH AYT OKpYyKHOCTeH. Inomane kpyra, ceKTopa, CErMeHTa.

JIBWKE€HUs TUIOCKOCTM M BHYTPEHHUE CHMMETpUH (GuUryp (dJIeMeHTapHbIe
npenacrasienus). [lapamnensasiii nepenoc. [ToBopor.

COLAEPXAHUE YUEGBHOI'O KYPCA «BEPOATHOCTDH U CTATUCTUKA»
(ITO 'OJAM OBYYEHUA)
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[IpencraBieHne naHHBIX B BUAE TaOmUIl, AuarpamMm, rpadukoB. 3armoIHEHHE
Ta0NHIl, YTEHHE U TOCTPOEHUE JuarpamMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYToBbIX). UTeHHE rpauKoB peasibHbIX NpoueccoB. M3pneuenue nndpopmaum u3
JUarpamMm H TaOJIvIl, UCTIOIh30BaHUE U MHTEPIIPETAIUS JaHHBIX.

OmnucarenpHas CTaTHCTHKA: CpegHee apu(MeTHdYecKoe, MeIuaHa, pa3Max,
HauOoblllee M HauMEHbIIee 3HAa4eHMs Habopa YHMCIIOBBIX JaHHBIX. [Ipumepsl
CIIy4YallHOW MU3MEHYUBOCTH.

Crny4yaliHBIN SKCTIEPUMEHT (OTIBIT) U ClydaiiHOe coObITHE. BEposITHOCTH M YacToTa.
Ponp MasioBepOSTHBIX W TMPAKTUYECKU JTOCTOBEPHBIX COOBITUNM B TIPUPOJIEC U B
oOmiecTBe. MoHeTa U UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEIA.



I'pad, BepmmHa, pedbpo. Ctenens BepimuHbl. Yncio pédep U cymmapHasi CTENeHb
BepmnH. [Ipencrasnenne o csizHocTH rpada. llemm w mukisl. [lytn B rpadax.
O6xox rpada (sitsiepoB myTh). Perenue 3aga4 ¢ moMouibio rpados.
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MHOXeCTBO, 3JIEMEHT MHOKECTBA, MOAMHOkKECTBO. Onepaluu HajJi MHOXKECTBAMU:
oObeauHeHue, mnepeceueHue. CBoiicTBa  omepanuid  HajJ  MHOXKECTBAMM:
IIEPEMECTUTENBHOE, COYETaATEIBHOE, pacrpenenuTenbHoe, BKJIFOYCHHS.
Hcnonb3zoBanue rpauyeckoro npeAcTaBiIeHUs MHOMKECTB JIJIsl OMUCAHUS peabHBIX
MPOLIECCOB U ABJICHUM, IPU PELICHUH 3a]1a4.

I/I3M€pCHI/Ie paCCCuBaHu:A JaHHBIX. I[I/ICHepCI/IH H CTaHOApPTHOC OTKIIOHCHHC
YHCJIOBBIX Ha60pOB. ,[[HarpaMMa pacCCuBaHu:A.

OnemeHTapHble COOBITUS ciydyaiiHoro omnbiTa. CiaydaitHble coObITHS. BeposiTHOCTH
coObITHI. OTBITHI C PABHOBO3MOXKHBIMH 3JI€MEHTAPHBIMU COOBITUSAMU. CirydallHbII
BbIOOp. CBS3b MEXIY MAaJOBEPOSTHBIMU UM HIPAKTHUECKH JTOCTOBEPHBIMHU
COOBITUSIMU B MIPUPOJIC, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa JO€pEBbEB: E€IMHCTBEHHOCTh ITyTH, CYIIECTBOBAaHUE BUCSAYEH
BEPIIUHBI, CBS3b MEXKIY YUCIOM BEPIIMH U yuciaoM pédep. IIpaBuino yMHOKEHUS.
Pemenue 3amay ¢ moMonibio rpados.

[IpotuBomnonoxueie coobiTud. uarpamma Jiisiepa. OObeAUHEHUE U NTEPECECUCHUE
coObITuii. HecoBmecTHbIe COOBITHS. DOpMYIIa CIIOKEHHS BEPOATHOCTEH. Y CIIOBHAS
BeposTHOCTD. [IpaBuiio ymHoxenus. HesaBucumbie coObiThs. Pemenue 3amady Ha
HAXOXJCHUE BEPOSITHOCTEM C IIOMOIIBID JI€pEeBa CIYYAWHOTO SKCIIEPUMEHTA,
auarpamm Ouniepa.
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[IpencraBieHre NaHHBIX B BHJIE TAOJUL, AMArpaMm, rpaukoB, UHTEpHpETALUs
JaHHBIX. UTEeHHWe M MOCTPOCHHME TalNMIl, JUarpaMm, IpauKkoB MO pealbHbIM
JAHHBIM.

[lepecranoBku u (Qakropuan. CoueTaHuss M YUCIO codeTaHUW. TpeyrojbHHUK
[Tackans. Pemienue 3a1au ¢ MCMOb30BaHUEM KOMOMHATOPUKH.

['eomerpudeckas BeposTHOCTh. (CrydaliHbIH BBIOOD TOYKHM #3 (UTYPHI Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

HcnbiTanue. Ycnex u Heyaaua. Cepusi ucnblTaHuM 110 nepBoro ycmexa. Cepust
ucneiTanuii bepaymm. BeposatHocTu coObITHII B cepun ucnibiTaHui bepHyu.



CnyvaiiHas  BeIMYMHA M pacnpenereHue  BepositHoctel.  IIpumepsbl
MaTE€MaTUYECKOr0 OKUJAHUS KaK TEOPETUYECKOr0 CPEIHEr0 3HAUYCHUS BEJIUYHHBI.
MaremaTndeckoe 0KMIAHUE U JUCIIEPCUs CIIyYaliHOW BEJIMYMHBI «UHCIIO YCIIEXOB
B CEpHUH UCTIBITAHUN bepHyum».

[Tonsartue o 3akoHe O00NbIINX uKcell. Mi3MepeHue BeposiTHOCTEN C MOMOIIBIO YaCcTOT.
Poub n 3HaYeHHe 3aK0HA OOJBIINX YKUCEN B MPUPOE U OOIIECTBE



TEMATHYECKOE IINTAHUPOBAHUE

5 KUIIACC
No | HammeHnoBaHue paznenoB u teM nporpammsl | Konuuec | JlestennbHOCTD O0P/T1OP [Tpumeuanus
n/n TBO YUUTENSL C Y4YETOM
4acoB IPOTPaMMBI
BOCIUTAHUSA
Pasnen 1. HarypansHubie uncna. /[elicTBus ¢ HaTypalbHbIMU YUCIaMU
1.1. | Jecatuunas cucrema cuucieHus. BxogHoi 2 YcraHaBnuBaTh https://www.ya [KoHTpombHas
KOHTPOJIb. JIOBEPUTEITbHBIC klass.ru/p/mate |pabota
OTHOIIICHUsT Mex 1y |[matika/5-
1.2. | Pan HaTypanbHBIX qHCeL. 1 yauTeIeM u [klass/naturalny
1.3. | HarypanbHblit psi. 1 00yYaIOIIMMHUCH, e-chisla-
crnocoOcTByrommx  |13442/zakony-
1.4. | Yucino 0. 1 MO3UTUBHOMY arifmeticheskik
15 |H . 1 BOCTIPUSTHIO h-deistvii-
5. aTypajlbHble YWCIa Ha KOOPJIWHATHOU .
IIPAMO. yYaIUMHUCS vychisleniia-s-
TpebOoBaHMIA ¥ [mnogoznachny
1.6. | CpaBHeHHE, OKpYTICHUE HATYPAILHBIX YUCE. 1 POCHO yUUTETIS; mi-chislami-
5 NunimupoBaTh 13540
1.7. | Apudmernueckue NeUCTBUS C HATYpaTbHBIMU 1 0BYyHAIOMIHXCS K

quCJIaMHU.



https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/zakony-arifmeticheskikh-deistvii-vychisleniia-s-mnogoznachnymi-chislami-13540
https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/zakony-arifmeticheskikh-deistvii-vychisleniia-s-mnogoznachnymi-chislami-13540
https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/zakony-arifmeticheskikh-deistvii-vychisleniia-s-mnogoznachnymi-chislami-13540
https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/zakony-arifmeticheskikh-deistvii-vychisleniia-s-mnogoznachnymi-chislami-13540
https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/zakony-arifmeticheskikh-deistvii-vychisleniia-s-mnogoznachnymi-chislami-13540
https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/zakony-arifmeticheskikh-deistvii-vychisleniia-s-mnogoznachnymi-chislami-13540
https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/zakony-arifmeticheskikh-deistvii-vychisleniia-s-mnogoznachnymi-chislami-13540
https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/zakony-arifmeticheskikh-deistvii-vychisleniia-s-mnogoznachnymi-chislami-13540
https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/zakony-arifmeticheskikh-deistvii-vychisleniia-s-mnogoznachnymi-chislami-13540
https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/zakony-arifmeticheskikh-deistvii-vychisleniia-s-mnogoznachnymi-chislami-13540
https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/zakony-arifmeticheskikh-deistvii-vychisleniia-s-mnogoznachnymi-chislami-13540
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1.8. | CpoiicTBa HYJIS NPU CIT0KECHUU U YMHOXKCHUH, 1
CBOMCTBA €MHUIIBI P YMHOKEHUU.

1.9. | [lepemecTuTenpHOE u COYETATEIIbHOE 1
CBOWCTBA  CIIOXKCHHSI W YMHOXCHHS,
pacmpeaeNuTeIbHOE CBOMCTBO YMHOKECHHUSI.

1.10 | Jlenutenu W KpaTHBIE 4YHCIA, Pa3JI0KEHUE 1
YHclia HA MHOXHUTEIH.

1.11 | JlemeHue ¢ OCTaTKOM. 1

1.12 | IIpocTbie U cOCTaBHBIC YHCIIA. 1

1.13 | [Ipusnaku genmumocTH Ha 2, 5, 10, 3, 9. 1

1.14 | Crenensb ¢ HaATypaJIbHBIM [TOKA3aTEIEM. 1

1.15 | YucnoBble BhIpaXEHUS; MOPSIIOK TEHCTBUIA. 1

1.16 | Pemrenne TEKCTOBBIX 3ajad 1
Ha BCe apuPpMEeTHIECKHE IeHCTBYS, Ha

JABHIKCHHUC U IIOKYIIKH

00CYXKIEHHUIO,
BBICKA3bIBAHUIO
CBOEIo MHEHHS,
BBIPAOOTKE  CBOETO
OTHOIIICHUS 10
MOBOJy TOJIy4aeMOi
Ha YPOKE COITMAJIbHO
— 3HAYMMOM
uH(popmanuu;

KonTposbHas
pabota

Hroro no pazneny:

Paznen 2. Harnannas reomerpus. JIMHUM Ha TIJIOCKOCTH




2.1. | Touka, npsimasi, OTpe30K, ay4. JlIomaHas.

2.2. |V3Mepenue mIIMHBI OTpe3Ka, METPUUCCKUE
CTMHUITBI U3MEPCHHUS JUTHHBI.

2.3. | OxpyxHnoctb u kpyr. I[IpakTudeckass padorta
«ITocTpoenne y30pa u3 OKpYKHOCTEW».

24. |VYron. Ilpsmoii, ocTpblii, Tynoi u
pa3BEPHYTHIN yribl. MI3MepeHue yrios.

2.5. |IIpaktuueckas padota «IlocTpoeHue yrioBy

[TpuBnekarp
BHUMaHHE
oOyJarommxcs K
o0cyx)maeMon Ha
ypoke uHdopmaiuu,
aKTUBH3ALIUU
MO3HABATEIILHON
JEATETLHOCTH
YYaIIAXCS;
OpraHn3oBbIBaThH
paboty
o0yyJaromuxcs c
COIMATBHO
3HAYUMOU
uHdopmauen-
00CyXaTh,
BBICKA3bIBATh
MHEHUE;
[ToGyxnath
yYaIuxcs
co0JIro1aTh HA YpOKe
NPUHIUIBL y4eOHOU
JUCITUTLTUHBI U
caMOOpTraHU3aIuN

https://www.ya

klass.ru/p/mate

matika/5-
klass/naturalny

e-chisla-
13442/nachalny

e-
geometricheski

e-poniatiia-
priamaia-
otrezok-luch-

lomanaia-
priamo -13390

KonTponbHas
pabota

Hroro no pazneny:

Paznen 3. OObIKHOBEHHBIE IPOOH
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3.1. | JIpoO6s. 1

3.2. | I[IpaBuiibHBIE U HEMPABUIBHBIE JPOOH. 2

3.3. | OcHOBHOE CBOMCTBO JIPOOH. 2

3.4. | CpaBHeHue apooOeit. 2

3.5. |CnoxkeHre W BBIYUTAHHE OOBIKHOBCHHBIX 2
JpoOeil.

3.6. | CmemanHas ApoOb. 2

3.7. | YMHOXeHHE U JelieHHe OOBIKHOBEHHBIX 2
npo0eii; B3auMHO-00paTHbIE APOOH.

3.8. | Pemenne TEKCTOBBIX 3ajJad, CO JACpKaIIUX 2
JpoOH.

3.9. | OcHOBHBIC 32 Ja4M HA IPOOH. 2

3.10 | [Ipumenenue OyKB JUTSI 3anucu 2

MaTeMaTHYECKUX BBIPAKEHUHN U MIPEIIOKEHUN

Opranu3oBbIBaTh
paboty
oOyJarommxcs c
COLIMAJIBHO
3HAYUMOU
nHpopMmarme-
00CyXIaTh,
BBICKA3bIBATh
MHEHUE

[ToOyxnaTh
YYaIuxcs
cOOJII01aTh HA YPOKE
NPUHIUIBL y4eOHOU
JTUCIUTUTUHBI u
caMOOpraHu3aluu
CotpynHU4aTh c
JIPYTUMU
nearoru4ecKuMu
pabOTHUKAMU "
JIPYTUMU
CHEeIUaINCTaMi B
pEIICHUH
BOCITUTATEIHHBIX
3a/1a4y

Haxonuts
LEHHOCTHBINA ACIIEKT
y4eOHOTO 3HAHUS H
uHdopmanuu,

https://www.ya

klass.ru/p/mate

matika/5-
klass/obyknove

nnye-drobi-
13744/0snovno

e-svoistvo-
drobi-
sokrashchenie-

I-rasshirenie-

drobei-13673
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o0ecrneynBaTh cro

MOHUMaHWE
Hroro no pazneny:
Pa3znen 4. Harnsanas reomerpusi. MHOroyrojibHUKU
4.1. | MHOTOYTOJIbHUKH. YeTbIpEXYTroabHUK, Pa3zButne https://www.ya
pSIMOYTOJIBHHK, KBaJ[paT. ICTETUIECKOTO klass.ru/p/mate
12 |1 5 - CO3HaHUS gepe3 |[matika/5-

2. | IIpakTrdaeckast pabota «[loctpoenue OCBOCHIIC klass/geometric
Hp}IMOYFOJII)HI:IKél C 3a/ITaHHBIMH CTOPOHAMH Ha xynoxecTserroro  |heskie-figury-
HCJIMHOBAHHOM OyMarey. Hacieauss  HapojoB [13743/ugol-

NEATENBHOCTH uglov-13410

4.4. |Ilnomaas W mepuMETp MNPSAMOYTOJIbHUKA U 3CTETHUYECKOrO KonTponbHas
MHOT'OYTOJIbHUKOB, COCTaBJICHHBIX u3 XapakTepa. pabota
NPSMOYTOJIBHUKOB,  €JIMHUIBI  W3MEPCHUS
wiomaau. Ilepumerp MHOTO  YroJbHUKA.

Hroro no pazneny:

Paznen 5. [lecatuunbie apodu

5.1. | JlecaTuuHas 3ammch Ipooeii. PackpriTue Ha |https://www.ya

52 |C Soi KOHKPETHBIX klass.ru/p/mate

2. | CpaBHEHUE NECATHYHBIX JpOOEH. npHMepax 3HauerHs |matika/5-
5.3. | leiicTBusI ¢ ACCATHUHBIMHA JPOOSIMHU. camocTositenibHocTh  |Klass/desiatichn
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5.4. | OxpyrieHue IecATUIHBIX TPOOCH. 2 KaK nokasatens |ye-drobi-
55 |p 3 B3POCIIOCTH. 13880/poniatie-
5. em6€HHe TEKCTOBBIX 3a/1a4, COJICPXKAIIUX Crumymuposanue  |desiatichnoi-
JIpOOH. MI03HABATEIIBHOM drobi-
5.6. | OcHOBHBIC 3a a4 Ha APOOH. 2 MOTUBALNH predstavlenie-
obOyuaronuxcs  Bo |desiatichnoi-
BpeMs drobi-v-vide-
CUTyalMOHHBIX UTp |[0bykn -13596
Htoro no pazneny: 15 KonTposibHas
pabota
Paznen 6. HarnsimHast reometpusi. Tena u GUrypsl B IpOCTPAHCTBE
6.1. | MHOTOTpaHHUKH. 1 YnpaBnsath https://www.ya
N300paskeHre MHOTOTPaHHUKOB. y4eOHBIMU klass.ru/p/mate
62 M 1 rpynmamMu ¢ neibio |[matika/s-
“ g ONC/IH HPOCTPAHCTBCHHBIX TCL. . BOBJICUCHHS klass/geometric
PSIMOYTOJIbHBIN TTapaJUIeenue/], Kyo. OB yUAIOMEXCH s lheskie-tela-
6.3. |Pa3Béprkn kyba W  mapajuleNenuIenaa. 1 mporecc 00ydenns u [13832/priamou
[Ipaktrueckas pabota «Pa3BépTka KyOa». BOCTIMTaHMA, golnyi-
MOTHUBUPYS ux |parallelepiped-
6.4. | O0OBéM KyOa, IPSIMOYTOJILHOTO 1 yueOHO —|opredelenie-  |KouTpombHas
[apauIeICIuIe1a MO3HABaTEJIbHYIO svoistva-13545 [pabora
JIeSITEIbHOCTH;
Hroro no pazneny: 4

Paznen 7. [loBropenue u 060011eHN1E
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7.1. |TloBTOpCHHME OCHOBHBIX IMOHATUH M METOJIOB 4 PasButne HaBbIKOB |Nttps://xn----  |KoHTposbHAS
Kypca 5 kmacca, 00OOIICHHE 3HAHHIA. IPYIIIOBOIO 8sbuffbhpdbebzjpaboTa
HrtoroBasi KOHTpOJIbHAS paboTa B3aMMO/ICHCTBUS la/m.xn--

npu  opranusanuu [plai/matematik
IIOBTOPCHHS u |a-5-merzlyak-
00001enus o reme. [kontrolnaya-10/

Hroro no pazneny:

OBILEE KOJIMYECTBO YACOB 11O 68

[TPOI'PAMME
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