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PaGouass mporpamma mno ydeOHOMy mpeamery «MaremaTtuka» (0a30BBI ypOBEHB) (ayee
COOTBETCTBEHHO — IIPOrpaMMa [0 MaTeMaTHKe, MaTEeMaTHKa) BKJIIOYAET MOSICHUTEIbHYIO 3aIHCKY,
coJiepKaHue 00ydeHus, INIAaHUPYEMbIE Pe3yIbTaThl OCBOCHHUS MPOTPaMMBbI 10 MaTeMaTHKeE,
TEMaTUYEeCKOE MIIAHUPOBAHUE.

HHOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo MaremaTuke mus oOydarommxcs 5-9 kimaccoB pa3paboTaHa HA OCHOBE
OI'OC OOO. B nporpamme mo mMareMaTUKe y4TEHbl WJEM U MoJokeHus KoHuenuuu pa3Butus
MaTtemaTuueckoro oopasosanus B Poccuiickoit denepanuu.

llpeamMeToM MaTeMaTHKHU SBJAIOTCA  (PYyHOAMCHTAJIbHBIC CTPYKTYphl HaIIero Mupa —
MPOCTPAHCTBEHHBIE (OPMBI ¥  KOJMYECTBEHHBIE OTHOMICHUS (OT MPOCTEUIINX, yCBAUBAEMBIX
B HETOCPEICTBEHHOM OIIBITE, JI0 JIOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX JUIS Pa3BUTHS HAYYHBIX H
MPUKIIAJHBIX Uei). MaTeMaTHdeckue 3HaHusl 00eCIeUnBalOT MOHNMAaHNE TPUHIUIIOB YCTPOUCTBA U
UCIOJIb30BAHUSI ~ COBPEMEHHOM  TEXHHMKH, BOCIPHUSTHE U  HHTEPIpETalNi0  COLMAJIbHOM,
SKOHOMMUECKOM, MOTUTHYECKON HHPOPMAIK, TAl0T BO3MOKHOCTb BBIIOJHATh PACUETHI M COCTABIISATH
ITOPUTMBI, HAXOJIUTh U MPUMEHSITH (OPMYITBI, BIAJIETh MPAKTHUYECKUMH NMPHUEMAMU T€OMETPUYECKUX
M3MEPEeHUH W MOCTPOCHUM, YNTaTh HH(OOPMAIIHMIO, TIPEICTABICHHYIO B BUAE TAaONWIl, auarpaMm |
rpaduKoOB, JKUTh B  YCIOBUSIX  HEONPENeNEHHOCTH W MOHUMATh BEPOSITHOCTHBIA XapakTep
CITyJailHBIX COOBITHIA.

Wzyuenne wmaremMaTuku QopMupyeTr y OOYyYaroOmUMXCS MaTeMAaTWYeCKHd CTHIb  MBIIUICHHUS,
MIPOSIBIIIONIINNCS B ONpeNeNEHHBIX YMCTBEHHBIX HaBbIkax. OOyuaroluecsi OCBauBalOT TaKue MPUEMBI
YW METOJbl MBIIUICHHS, KaK WHIYKIUS M JeIyKIHs, 0000IIeHne 1 KOHKPETHU3aIlus, aHAJTU3 U CHHTE3,
KJaccupUKanuss M CcUcTeMarusauus, alcTparupoBaHue U aHanorus. OOBEKTHI MaTEeMaTHYECKUX
YMO3aKJIIOYeHUH, paBHiia UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAaHHM3M JIOTMUECKUX IMOCTPOECHHI,
CroCOOCTBYIOT BBIPAOOTKE yMEHHUsS (OPMYIHpPOBaTh, OOOCHOBHIBATH M JOKA3bIBATh CYKIEHUS, TEM
caMbIM pa3BHUBAIOT JIOTMYECKOE MbIIUIeHHEe. V3ydyeHune MaremMaTHKu obecriednBaeT (OpMUpOBaHUE
ITOPUTMUYECKONW KOMIIOHEHTHI MBILUIEHUS U BOCIHTAHUE YMEHUU NEHCTBOBaTH MO  3aJaHHBIM
aIropuT™MaM,  COBEpIIEHCTBOBATH  H3BECTHBbIE UM KOHCTPYMPOBATh HOBBIE. B mporecce pereHus
3ala4 — OCHOBOM y4eOHOH JesITeNTbHOCTH HAa YPOKaX MaTeMaTHKU — pa3BUBAIOTCS TBOpYECKas U
MpUKIaTHAs CTOPOHBI MblieHUs. OOydyeHue MareMaTHKe MJaéT BO3MOXKHOCTh pPa3BUBATH Y
oOyyaronuxcs TOUYHYIO, PallMOHAIBbHYI0 W HMH(QOPMATHBHYIO pedyb, yMEHHE OTOMpaTh Hauboiee
MOAXOIAUINE SI3BIKOBBIC, CHMBOJIMYECKUE, IpaduuecKkue CpeicTBa ISl BBIPAKEHUS CYXKACHUU U
HArJITHOTO UX MPEICTaBICHHUS.

[Ipn wu3yyeHHH MaTeMaTHKU OCYIIECTBISIeTCS 0O0Ilee 3HAKOMCTBO C METOJaMH IO3HAHUS
JNEHUCTBUTENHLHOCTH, MPEICTABICHUSIMH O TIPEIMETe U METOAAaX MaTeMaTUKH, UX OTJIIUYUHU OT METOJIOB
JIPYTUX €CTECTBEHHBIX W TyMaHUTapHBIX HayK, 00 OCOOCHHOCTSX MPUMEHEHUS MATeMAaTUKH JUIS
pElIeHUs HayYHBIX U MPUKIIAJHBIX 33/a4.

[IpuoputeTHBIME LIENIMU OOyYeHUSI MaTeMaTuke B 59 kiaccax sBISIOTCS: POpMUPOBaHUE

LEHTPATbHBIX MATEeMAaTHUYECKUX TOHATUN (YUCIIO, BEIUYUHA,
reoMerpuueckas (urypa, MepeMeHHas, BEPOSTHOCTh, (PYHKIIHUA), 0OeCIeYMBAIOLINX
MIPEEMCTBEHHOCTb U NMEPCIEKTUBHOCTh MaTeMaTHUECKOT0 00pa30BaHus 00ydaronxcs;

MOJIBEJICHHE OOyvarolMxcsi Ha JOCTYIIHOM [UIi HHUX YPOBHE K OCO3HAHHIO B3aMMOCBSI3U
MaTeMaTUKd U OKPYXKAaIOIIEro MHpa, MOHMMAaHME MaTeMaTHKH KaK 4YacTH OOIIed KyIbTypbl
YeJI0OBEUEeCTBa;

Pa3BUTHUC HHTCIUICKTYAJIbHBIX W TBOPUYCCKUX CIIOCOOHOCTEH 06y‘IaI-OIJ_II/IXC}I, IMO3HABaTEIbLHOM
AKTUBHOCTH, HCCICIOBATCIIBCKUX YMCHHﬁ, KPUTHUYHOCTU MBIIUJICHUS, HWHTCPECA K UIYYCHHIO
MaTEMaTHUKU,

q)OpMI/IpOBaHI/IC (I)yHKHHOHaHBHOﬁ MaTeMaTU4eCKOi IrpaMOTHOCTH: YMCHUS PpPaCIIO3HABATb
MpOSABJICHUSA MATCMATUYCCKUX HOHSITI/Iﬁ, OOBEKTOB H 3aKOHOMCpHOCTCﬁ B PCAJIBbHBIX KU3HCHHBIX
CUTyallUdX HW IMpHU HU3YUCHUHU OPYTUx y‘-Ie6HLIX npeaAMETOB, IIPOABIICHUS 3aBHCUMOCTEH U
3aKOHOMCpHOCTCﬁ, (I)OpMYJ'II/IpOBaTL NX Ha A3BIKC MATCMATHKH W CO3JaBaTb MAaTCMaTH4YCCKHC



MOJIENH, MPUMEHATh OCBOEHHBI MaTeMaTHYECKUM  ammapar VIl peuIeHUs IIPaKTUKO-
OPUEHTUPOBAaHHBIX  3ajJay, UHTEPIIPETUPOBATh U OLICHUBATh I1OJIYYEHHBIE PE3YJIbTATHI.

OcCHOBHBIE JINHUU COJIEP’KaHUsI IPOIpPaMMBI 110 MareMaTuke B 5—9 kiaccax: «Hucna u
BBIUMCICHUS», «Anredpay («AnredOpandeckue BBIPAKECHUS», «YPaBHEHHS W HEPABEHCTBAY),
«Dynkuuny, «I'eomerpus» («I'eomerpuueckue GUrypsl 1 ux cBoicTBay, «M3mepenue
IF€OMETPUYECKUX BEIUYUHY»), «BeposATHOCTh M CTAaTUCTUKa». JlaHHBIE JTUHUM pPa3BUBAIOTCS
napajulesIbHO, KaXasi B COOTBETCTBUM C COOCTBEHHOM JIOIMKOM, OJTHAKO HE HE3aBUCUMO OJIHA OT
JIPYTrOi, a B TECHOM KOHTaKT€ U B3aUMOJCHCTBUU.

Conmepxanue TmporpaMMbl TI0 MaTeMaTHKe, pachpeaenéHHoe 1o ToaaM  oOydeHwus,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4YTOObl KO BCEM OCHOBHBIM, IMPUHIUIHAIBHBIM BOIIpOCaM
oOyyaromuecst oOpamaguch HEOAHOKPATHO, YTOOBI OBJIAJICHHE MAaTEeMAaTHUYECKUMHU TOHATHAMU U
HaBbIKAMU OCYIIECTBISJIOCH IOCJIEOBATEIbHO U TOCTYNATeNbHO, C COOJIOACHHWEM IPUHIMIA
MIPEEMCTBEHHOCTH, @ HOBbIE 3HAHMSI BKJIIOYAJIUCh B OOLIYI0 CUCTEMY MaTeMaTHYECKUX IPEICTaBICHUM
oOyuarouuxcs, paciupsis 1 yriayousst e€, o00pa3ys NpouHble MHOKECTBEHHBIE CBSI3H.

B cooteerctBun ¢ ®I'OC OOO maremaruka SIBISETCS 00SI3aTENbHBIM Y4€OHBIM IPEIMETOM
Ha ypOBHE OCHOBHOTO o0miero oopasoBanus. B 5-9 knaccax maremaruka TpaguLIMOHHO M3y4aeTcs B
paMKax cienyrIux yaeOHbIX KypcoB: B 5—6 kiaccax — kypca «MaremaTrkay, B 7-9 kaccax — KypcoB
«Anrebpay (BKJIIOYask AJIEMEHTHI CTATUCTUKH U TEOpUH BeposaTHocTel) u «['eomerpus». [Iporpammoit
[0 MaTeMaTUKe BBOAMUTCS CaMOCTOSITENbHBIN yueOHBIH Kypc «BeposITHOCTh U CTaTUCTUKAY.

OOmee 4KMCIO YacoB, PEKOMEHJOBAHHBIX JJIs WM3YydeHUsi MaTeMaTuku (0a30BBIM ypOBEHB) HA
YpOBHE OCHOBHOTO 001iero obpasoBanusi, — 952 vaca: B 5 imacce — 170 yacoB (5 4acoB B HEJIEIO),
B 6 kiacce — 170 gacoB (5 gacoB B Henenio), B 7 xinacce — 204 gaca (6 yacoB B HEJIENI0), B 8 Kiacce —
204 gaca (6 gacoB B Hezen0), B 9 kinacce — 204 vaca (6 yacoB B HEIEINO).



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA I[TPOI'PAMMBI

IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA
N3y4yeHue mMaTeMaTUKu Ha YPOBHE OCHOBHOTI'O OOIIETro 00pa30BaHUS HAIPABIICHO HA JOCTHKCHUE

O6yT-IaIOH_II/IMI/ICSI JIMYHOCTHBIX, MCTAPCIMCTHBIX W MTPCIMCTHBIX 06p3,30BaTeJIbHBIX
PEIYIBTATOB OCBOCHUA V‘-IGGHOFO nopeamMeTa.

JIMYHOCTHBIE PE3YJIbTATBI
JInyHOCTHBIE pe3yJbTarhbl OCBOCHUS IIPOrpaMMBbI 1o MaTE€MaTHKe

XapaKTEepPU3yIOTCS:

1) maTpuoTnyecKoe BOCIUTAHME:

MPOSIBJICHUEM HHTEpPECa K MPOLLIOMY M HACTOSIIEMY POCCUMCKOW MATEMAaTHUKH, IEHHOCTHBIM
OTHOIIIEHUEM K JIOCTHKECHHUSIM POCCUMCKHX MATEMATHUKOB M POCCUUMCKONM MAaTEMaTUYECKOW IIKOJIbI, K
WCIIOJIb30BAHUIO 3TUX JOCTIKEHUN B IPYrUX HayKaxX W MPUKIAIHBIX cepax;

2) rpakKIaHCKOe M TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJHEHUIO OOS3aHHOCTEH TpaKJaHWHA U peau3alii  ero Ipas,
MPEJICTAaBJICHUEM O MaTeMaTHYEeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, ABJICHUH,
MpoLEAYp TpaXAaHCKOro oOuiecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXIACHUIO
STHYCCKUX npo6neM, CBA3aHHBIX C IMPAKTUYCCKUM NPUMCHCHHUEM I[OCTI/I}KGHI/II\/’I HAayKH, OCO3HAHHUEM
BAXXHOCTU MOPAIBHO-ITUYCCKUX IMMPUHIHUIIOB B ACATCIIBHOCTH y‘—IéHOFO;

3) TpyoBoe BoCIIUTAHME:

YCTaHOBKOW Ha aKTMBHOE Yy4YacTHE€ B PEIICHUM TMPAKTUYECKUX 3a7a4 MAaTeMaTUYeCKOM
HaIpaBJIEHHOCTH, OCO3HAHUEM BaXKHOCTH MaTEeMaTHYECKOTO 00pa30BaHuUsl HAa MPOTSHKEHUH BCEH KU3HU
JUIST  yCTICTHOW  MPO(ECCHOHANBHONW JNEATETbHOCTH U pPa3BUTHEM  HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BHIOOPOM W TIOCTPOEHHWEM WHAMBUIYaJbHOW TpPAaGKTOPUU OOpa3oBaHUS U
YKU3HEHHBIX TUTAHOB C YUETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEHH;

4) 3cTeTHYECKOe BOCIUTAHME:
CriocoOHOCTBIO K AMOIIMOHAIBHOMY U 3CTETHYECKOMY BOCIPHUSATHIO MAaTEMAaTHYECKHX OOBEKTOB,
3a/a4, pelIeHUH, pacCyKICHHH, YMEHHIO BUIETh MaTeMaTH4YeCKHE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) eHHOCTH HAYYHOT0 MO3HAHUS:

OpHUEHTAIINEH B IESTEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY HayUHBIX MPEICTaBICHHUMI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS 4YENOBEeKa, MPUPOABI M  OOIIecTBa, IOHUMaHHEM
MaTeMaTH4eCKON HayKH Kak cepbl UeTOBEUECKOM IeATEIbHOCTH, OTANlOB €€  pa3BUTUS U
3HAYUMOCTH JJISl Pa3BUTHsI [MBUJIM3AIMM, OBJAJCHUEM S3BIKOM MAaTEMaTHKU U
MaTeMaTU4eCKOM KyJIbTypoil Kak CpEACTBOM TIO3HAHUSA MHUPA,

OBJIaJICHUEM IIPOCTEHIIMMU HaBBIKAMH UCCIIEOBATEIBCKOM eI TEIHbHOCTH;

6) pusuyeckoe BOCIIUTAHHUE, ¢popmupoBanue KYJbTYPbI 310pOBbSI U
AMOLMOHAJIBHOT0 (JIArONOJIyYHs:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTHYeCKUe 3HAHHUS B HHTEpEcax CBOETO 3/0POBbs, BEICHUS
310poBOro oOpa3a XHU3HU (370pOBOE MUTaHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITHH M OTAbIXA,
perynsipHas pusnueckast akTUBHOCTB), CQOPMHUPOBAHHOCTBIO HAaBbIKa peaeKcuy, MPU3HAHUEM CBOETO
npaBa Ha OMIMOKY M TakKOro e IpaBa JPyroro 4eloBeKa;

7) 3K0JIOrHYecKoe BOCIIUTAHUE:

OpHMEHTAIlME Ha TPHUMEHEHHE MaTeMaTHMYeCKUX 3HAHWM Ul pEeIleHHs 3aj1ad B 001acTu
COXPAaHHOCTH OKPYKAroLel Cpeibl, IUIAHUPOBAHMS TIOCTYITIKOB M OIEHKH HMX BO3MOKHBIX
NOCHENCTBUI  JUIL  OKPYXKAIOIIEH Cpeiibl, OCO3HAHMEM TJI00AIBLHOIO XapakTepa dKOJOTHIECKHX
npoOJIeM M IyTei UX pelIeHus;

8) amanTanus K H3MEHSIIOIMMCS YCJIOBHSM COMHAIbHOI M PUPOIHOI CPeibl: TOTOBHOCTHIO K
JNEHCTBUSIM B YCIOBUSX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS



CBOEH KOMIIETEHTHOCTH 4Y€pe3 NPAKTUYECKYIO IEATEIBHOCTb, B TOM YHUCIIE YMEHUE YUYUTHCS Y IPYTHUX
Jrozied, TpuoOpeTaTh B COBMECTHOM NESATENbHOCTH HOBHIC 3HAHMS, HABBIKM U KOMIIETECHIIUU U3 OTIbITA
APYTHX,

HE00X0AMMOCTHIO B ()OPMHUPOBAHNH HOBBIX 3HAHUI1, B TOM uHciie (GOPMYIUPOBATH UCH, TIOHSTHS,
TUMOTe36l 00 OOBEKTaX M SBICHHUSX, B TOM YHUCIE paHEe HE H3BECTHBIX, OCO3HABATh JC(PUIIHTHI
COOCTBEHHBIX 3HAHMH M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIlMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYAIHIO KaK
BBI30B, TPEOYIOMNN KOHTPMED, KOPPEKTHPOBATH MPUHIMAEMBbIE PEIICHUS U JeHCTBUS, (PopMyIHpoBaTh
Y OLIEHUBATH PUCKHU U MOCIIEACTBUS, POPMHPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATHI

B pesynbraTe 0CBOGHUS MPOrpaMMBI IO MaTeMaTHKe Ha YpOBHE OCHOBHOTO 00IIero o0pa3oBaHus
y oOyuaromerocs OyayT chopMUpOBaHBI METAaNpPEIMETHBIE pPe3ylbTaThl, XapaKTEPU3YIOITUECS
OBJIaICHUEM YHUBCPCAJIbHBIMU IIO3HABAaTCJIbHBIMHU HeﬁCTBHﬂMH, YHUBCPCAJIIbHBIMHU,
KOMMYHHUKATHBHBIMUA HeﬁCTBHﬂMH 1 YHUBCPCAJIbHBIMU PETYIIITUBHBIMU ﬂeﬁCTBHﬂMH.

IMo3naBaTebHbIE YHUBEPCAJILHBI € yueOHble AelicTBUs ba3oBbie
JorudecKue JecTBHA:

BrIBISATE M XapaKTepHU30BaTh CYIIECTBEHHBIE MPU3HAKH MAaTEMAaTHUYECKUX OOBEKTOB, IIOHSATHUH,
OTHOIIEHUH MEXIy TOHATUSAMH, (QOPMYIUpOBATH  OMNpEACNCHUsS TOHATHHA, YCTaHABIWBATH
CYIIIECTBCHHBIM TMpU3HAK KJIacCU(PHUKAIIUA, OCHOBAHUS JJisi O0OOOIIEHUS M CPaBHEHUS, KPUTEPUU
MPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATD, POPMYIUPOBATH U TIPEOOPA3OBHIBATE CY)KJICHUSI: YTBEPAUTEIbHbBIC
OTpHIIaTEIbHbIE, CIMHUYHBIEC, YACTHBIE U OOIINE, YCIOBHBIC,

BBISBJSITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M WM TPOTUBOpPEYHs B (pakTax,
JAHHBIX, HAOIOJIEHUSX U YTBEPIKJICHUSX, MPeIaraTh KPUTEPUH JIJIS1 BBISIBJICHHS 3aKOHOMEPHOCTEH 1
MPOTUBOPEUUIL;

JieNaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTKHU, J€AYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH 10 aHAJIOTHH;

pazOupaTh JOKa3aTeNbCTBAa MATEMATHYCCKUX YTBEPKACHUH  (IIPSAMBIE U OT TPOTUBHOTO),
MPOBOJIUTh ~ CAMOCTOSITEIBHO  HECJIOKHBIE  JIOKA3aTEIhCTBA MaTeMaTUYECKUX (HaKTOB,
BBICTPAWBaTh APryMEHTAIMIO, TPUBOIWTH MPUMEPHI W KOHTPIPUMEPHI, 000CHOBBIBAThH
COOCTBEHHBIC PACCYK/ICHNUS,

BBIOMpATh CHOCOO pelieHus ydeOHOH 3amaun (CpaBHHUBATh HECKOJIBKO BapHAHTOB PEIICHUS,
BbIOMpaTh HanboJiee MOIXOASIIUNA C YUETOM CaMOCTOATEIHHO BBIICICHHBIX KPUTEPUEB).

Ba3zoBble ucciieqoBaTebCKue 1eilCTBUS:

Hcronb30BaTh BOMPOCHI KakK HCCIIEAOBATEIbCKUI HMHCTPYMEHT MO3HAHHS, (OPMYIHPOBATH
BOMPOCHI, (UKCUPYIOLIHE MPOTHBOPEYHE, MPOOJIEMY, CaMOCTOSATEIBHO YCTAHABIMBATH HCKOMOE H
naHHoe, (OpMHPOBATh THUIIOTE3Y, aprYMEHTHPOBATH CBOIO MO3MIIMI0, MHCHHE,

MIPOBOJIUTH MO CAMOCTOSITENILHO COCTABJICHHOMY IUIAHY HECJIOXKHBIH AKCIEPUMEHT, HEOOJbIIOEe
UCCIIEIOBAaHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00bhEKTa, 3aBUCHMOCTEH 0OBEKTOB
MeXIy cCO0Oif;

CaMOCTOSTENIbHO (hopMynHpoBaTh OOOOIICHUS M BBIBOABI IO pe3yJIbTaTaM MPOBEAEHHOTO
HAOJIIO/ICHUS, WCCIICIOBAHMsI, OICHUBATh JOCTOBEPHOCTH IOJYUYECHHBIX pE3YJIbTaTOB, BBIBOJIOB H
0000I1IeHMI;

MIPOTHO3UPOBATh BO3MOKHOE PA3BUTHE MPOIIECCa, & TAK)KE BBIIBUTATH MPEOJIOKEHHS O €T0
Pa3BUTHH B HOBBIX YCIIOBUSIX.

Padora ¢ nndgopmanueii:

BbISBIATE HENOCTATOYHOCTD M U30BITOYHOCTh HH(POPMALIUH, JAHHBIX, HEOOXOIUMBIX JIJIs
pelLIeHNs 3a/1a4H;

BBIOMPATh, AaHAIM3UPOBATH, CHCTEMATU3UPOBATH U HHTEPIIPETUPOBATH HHPOPMALIUIO Pa3INIHBIX
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BUJIOB U ()OPM IIPECTABICHUS;

BbIOMpaTh (OpMY MpeacTaBiIeHHUsT WHOOPMAMH M WILTIOCTPUPOBATH pelIaeMbIe 3a1auu
CXeMaMH, AUarpaMMaMu, HHOH rpadukoil 1 uX KOMOMHALIUSAMU;

OILICHUBATh HAI&KHOCTh MHMOPMAIMU 110 KPUTEPUSAM, NPEATIOKEHHBIM YIUTEIEM WIIH
c(OpPMYIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuKaTHBHBIE YHHBeEPCAJIbHbIE YueOHbIe TelCTBHS:

BOCIIPHHUMATH U (POPMYITHPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBHSIMH U LIEISIMU OOIICHHSI,
SICHO, TOYHO, TPaMOTHO BBIP@XKATh CBOIO TOYKY 3PEHUS B YCTHBIX M IMHMCHhMEHHBIX TEKCTaX, J1aBaTh
MOSICHEHHMSI 110 XO/1y PEIICHHSI 3a/1a91, KOMMEHTUPOBATh
MTOJTY4YECHHBIN PE3YIIbTAT;

B X0/1¢ 00CYKJICHHS 33]1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOM TEMBI, IIPOOIIEMBI, peIIaeMoi
3aJla4M, BBICKA3bIBATh WJCH, HAICJICHHBIC HA TIOWCK PEIICHHUS, COTIOCTABJISTh CBOH CYXICHHS C
CYXKJCHHUSIMH JIPYTMX  yYaCTHHKOB JWajiora, oOHapyKHWBaTh pa3jHMdde W CXOJCTBO TO3WIIWIA, B
KOPPEeKTHOH (hopMe (OpMyTUPOBATH Pa3HOTIIACHS, CBOU BO3PAKEHHUS;

MPEJICTABIATh PE3yIbTaThl PEIICHUS 3a7add, OJKCIEPUMEHTAa, WCCIICIOBaHUS, TIPOCKTa,
CaMOCTOSITEJIbHO BBIOMpaATh (opMaT BBICTYIUICHHS C YYETOM 3aJad MpPE3eHTAIMd U 0COOEHHOCTEH
ayJUTOPHUH;

MMOHMMATh ¥ UCIOJIb30BaTh MPEUMYIIECTBAa KOMAHIHOW ¥ WHAUBHIYATLHON paOOTHI ITPH PEIICHUN
y9eOHBIX MAaTEeMAaTHYCCKUX 3a]1a4;

MIPUHAMATH Ielb  COBMECTHOM NESATEITHHOCTH, TUTAHUPOBATH OpraHM3aIrIo
COBMECTHOH pabOTHI, pacrpenesisiTh BUABI paboT, JOrOBapuBaThCs, OOCY)KAATh MPOIECC U Pe3yabTaT
paboThl, 00001IaTh MHEHHST HECKOJIBKUX JIFO/ICH;

Y4acTBOBATH B TPYIITOBBIX opMax padoThl (0OCYKIeHHUS, 0OMEH MHEHUSIMH, MO3TOBBIC IITYPMBI
U JIpYTue), BHIIOJHATH CBOIO YacTh pabOThl U KOOPAWHHUPOBATH CBOM JEHCTBHS C APYrUMH YIEHAMU
KOMaH/Ibl, OLICHHBATh KAYECTBO CBOET0 BKJIaJa B OOLIUI MPOAYKT IO KPUTEPUSIM, CPOPMYITHUPOBAHHBIM
y4aCTHUKAaMU B3aUMOJICHCTBHSL.

PeryasiTuBHble yHHBepcajibHble y4yeOHble eiicTBHS
Camoopranuszanus:

CaMOCTOSITEJIbHO COCTABIISTH I1JIaH, aJITOPUTM PELIeHUs 3a7auu (MJIH €ro 4acTh), BBIOUpaTh CIOCc00
pelieHus C¢ y4€TOM MMEIOIIUXCS PECypCcOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH U
KOPPEKTUPOBAaTh BapUaAHThl PeUICHU ¢ y4ETOM HOBOW MH(pOpPMaIUK.

CaMOKOHTPOJIb:

BIIQJIETh CIIOCOOAMHU  CaMOTPOBEPKH, CAMOKOHTPOJISL Mpollecca M pe3ylibTaTa pelieHus
MaTeMaTH4eCcKOH 3aauu;

MIPeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTD IPU PEIICHUH 33]]a4l, BHOCUTH KOPPEKTHUBbI
B JICATEIbHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, HAJACHHBIX OIHUOOK, BHISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE Pe3yiIbTaTa ACATEeIbHOCTH MOCTABICHHOM LIEJH U YCIOBUSAM, OOBSICHSTD
MIPUYMHBI TOCTIKEHUS WM HEAOCTUKSHHUSI LIeJIH, HAXOAUTh OLIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY
OTIBITY.

INPEIMETHBIE PE3YJIbTATBI

IIpenMeTHBIE pe3yapTaThl OCBOECHUS IMPOrPaMMBl [0 MAaT€MaTUKE IPEICTABIICHBI 110 TOAAM
o0y4eHHUs B CIEIYIOIIMX pa3/ieNax MporpaMMbl B paMKax OT/IEIbHBIX YUeOHBIX KypCOB: B 5—6 Kilaccax
— Kypca «MaremaTrka», B 7-9 kiaccax — KypcoB «Anredpay, «I'eomerpus», «BeposTHOCTb U
CTaTUCTHKA.



PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA MATEMATHUKA» B 5-6 KJIACCAX

HHOACHUTEJIBHAA 3AIIUCKA
[TpuopuTeTHBIMH 1IENIIMU 00YUEHHSI MaTEMAaTHKE B 5—6 Ki1accax sIBJISIOTCS:

® IMIPOJOJIKEHHUC d)ODMI/IDOBaHI/ISI OCHOBHBIX MAaTEeMaTHYSCKUX TOHITHH (‘-II/ICJ'IO, BCJINYHHA,

reoMerpuueckas (Qurypa), 00ecrneYnBAIONINX NPEEMCTBEHHOCTh W TEPCIEKTUBHOCTh
MaTEeMaTHIEeCKOTO 00pa30BaHUs 00yJarOITUXCS;

® Da3BUTHE WHTEIUICKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEN 00yUarOmMXCs, MO3HABATEIBHOM
AKTUBHOCTH, UCCIICIOBATEILCKUX YMEHUM, UHTEpEca K U3YYCHUIO MAaTEeMAaTHKU;

e [0JBEJCHHE OOy4aroUIUMXCs Ha JOCTYIIHOM /Uil HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3U
MAaTEeMaTHKH U OKPYKAIOIIEr0 MHUPA;

e (opmupoBanue (HYHKIMOHATHLHOW MAaTEMaTHYECKOW TI'PAMOTHOCTH: YMEHHS PACIIO3HABATH
MaTeMaTH4YeCKHUE OOBEKTHl B PEATbHBIX JKU3HEHHBIX CHUTYaAIlUAX, MPUMEHSIThH OCBOCHHBIE
YMEHUS ISl PEIIEHUs MTPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATH MOJTy4YEeHHBIE
pe3ynbTaThl U OLIEHUBATh UX HA COOTBETCTBUE MPAKTUIECKON CUTYaAIIUH.

OcHOBHbBIE JIMHMM COJAEp)KAHMSI Kypca MaTeMaTuku B 5—6 kiaccax — apu@mernyeckas u
reoMeTpuuecKas, KOTOpbI€ pa3BUBAIOTCS NapalieNbHO, KaXJas B COOTBETCTBHUM C COOCTBEHHOM
JIOTUKOM, OJIHAKO, HE HE3aBUCHUMO OJIHA OT JAPYrOi, a B TECHOM KOHTAKTE U B3aMMOACHCTBUM. Takxke B
Kypce MaTeMaTHUKH TPOUCXOTUT 3HAKOMCTBO C DJIEMEHTAMHU alTreOphl M OMTMCATEIFHOM CTATUCTUKH.

N3yuenune apudmerrdeckoro Marepuana HAUMHACTCS CO CUCTEMATU3AIMKA U PAa3BUTHS 3HAHUHN O
HaTypaJdbHBIX 4YHCJaX, MOJYYCHHBIX Ha YypPOBHE HaydalbHOTO oOmero oopaszoBanus. Ilpum sToM
COBEPIIICHCTBOBAHUE BBIYMCIUTEILHON TEXHUKH U (OPMUPOBAHHE HOBBIX TEOPETHUECKHX 3HAHUUN
COYETAETCS C Pa3BUTHUEM BBIYHCIHUTEIBHON KyJIbTYPhl, B YAaCTHOCTH C OOyYE€HHEM MPOCTEHIITNM
npuéMaM NPUKAIKA W OLEHKU pe3ylbTaTOB BBIYMCIECHHM. M3ydeHue HaTypallbHBIX 4YHUCEN
MIPOJ0JIKAETCS B 6 Kilacce 3HAKOMCTBOM € HaYaJIbHBIMU MOHSTHSIMU TEOPUHU JEITUMOCTH.

Hauano nzydennst 0OBIKHOBEHHBIX M JCCATUIHBIX IPOOEH OTHECEHO K 5 Kilaccy. DTO MEepBBI 3Tall
B OCBOEHHUHM Jpo0el, Korja MpoOUCXOIUT 3HAKOMCTBO C OCHOBHBIMHU HACSIMH, MOHATUSAMU TeMbl. [Ipu
3TOM pacCMOTpEeHHE OOBIKHOBEHHBIX JIPOOEii B OJHOM 00BEME MPEALIECTBYET H3YUECHUIO AECITUYHBIX
npobeii, 4To 1enecoodpa3Ho ¢ TOUYKU 3pEHMS JIOTUKU HM3JI0KEHMsI YHCIOBOM JMHUM, KOTJA MpaBuiia
NeUCTBUM C AECATUYHBIMU IPOOSMU MOKHO OOOCHOBATH YK€ MU3BECTHBIMU aJITOPUTMAMU BBITIOJTHEHHS
NeUCTBUM C OOBIKHOBEHHBIMH JpOOsSMHU. 3HAKOMCTBO C JECATHYHBIMH JpOOSMH PaCIIUPUT
BO3MOXHOCTH JUIsl MOHMMaHUS OOYy4YalOUIMMUCS TPUKIAJAHOTO NPUMEHEHUS HOBOWM 3allKCH TPHU
M3Y4YEHUU JIPYrux NPeIMETOB U MPU MPAKTUYECKOM MCHOJb30BaHuU. K 6 Kiaccy OTHECEH BTOPOIL HTall
B M3y4eHUU JApoOel, rie MpPOUCXOJUT COBEPUICHCTBOBAHME HABBIKOB CPAaBHEHHUS M MPeoOpazoBaHUs
npo6eii, 0CBOCHNE HOBBIX BBHIYMCIUTENLHBIX AITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIYUCICHUH, B TOM
Yyclie 3HAYCHUN BBIPAKEHUH, COJIEp>KalNX U OOBIKHOBEHHBIE, U JECATUYHBIC IPOOH, YCTAaHOBIICHUE
CBs3eM MEXAy HHMH, pacCMOTpPEHHE MPUEMOB pelIeHUs 3agady Ha Jpodou. B Hawame 6 kiacca
MIPOUCXOAUT 3HAKOMCTBO C MTOHSATUEM IPOLIEHTA.

Oco0eHHOCTHIO N3YUEHUS MTOJIOKUTEIBHBIX U OTPULIATEIBHBIX YHCEN SBJISIETCS TO, YTO OHU TAKKE
MOTYT paccMaTpHBaThCS B HECKOJIBKO JTanoB. B 6 kimacce B Hayane H3Y4YEHUS TEMBI
«ITonoxuTeNnbHbIE U OTPULATENBHBIE YUCIIA» BhIAEIsAETCA noAaTema «lLlenble uncia», B paMKax KOTOpPOM
3HAKOMCTBO C OTPUUATEIbHBIMM YHMCIAMH U JEHCTBUSMHU C TOJOKUTEIBbHBIMU U OTPULATEIbHBIMU
YUCJIAMHU MPOUCXOJUT HA OCHOBE COJEPKATEIBHOIO MOJX0/1a. DTO MO3BOJSET HA JOCTYITHOM YpPOBHE
MO3HAKOMUTH 00YJarOIIUXCS MPAKTUYECKH CO BCEMH OCHOBHBIMU MOHSTUSMHU TEMBI, B TOM YHCTIE U C
MIpaBUJIAMH 3HAKOB IIPH BBITIOJIHEHUH apudMeTndeckux AercTBuil. V3yueHne palinoHaIbHBIX YHCeN Ha
3TOM HE 3aKOHYHTCS, a Oy/eT MpOoJOHKEHO B Kypce anredpsl 7 Kiacca.

[Ipu oOyueHUM pelIeHHI0 TEKCTOBBIX 3a7ad B 5—6 Kjaccax HCHOJB3YIOTCS apu(pMETHUYECKUe
npuémbsl pemieHusi. [Ipu oTpaboTke BHIYHUCIUTENHHBIX HABBIKOB B 5—6 KilaccaX paccMaTpUBAIOTCS
TEKCTOBBIC 3aJlauM CJIEIYIOIIMX BUAOB: 3a/laud Ha JBI)KCHHE, Ha 4acTH, Ha MOKYIKH, Ha paboTy u
MIPOU3BOIUTENBHOCTh, HA TPOIEHTHI, Ha OTHOIICHHUS U Tpomopiuu. OOydarommecs 3HAKOMSTCS C
npuéMaMu perieHus 3aja4d nepedopoM BO3MOKHBIX BapHAaHTOB, ydarcs paboTarh ¢ WH(OpMalueH,

MPEJCTaBICHHON B (popMe TaOIUIl MK TUarpaMM.
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B  nporpamme  yuebHOrOo Kypca «MaremaTtuka» — OpPELyCMOTpPeHO  (OPMHPOBAHUE
MPONEIEBTHUECKUX aNreOpanyeckux TpeacTaBieHuil. BykBa Kak CHMBOJ HEKOTOPOTO 4YHCIa B
3aBUCHUMOCTH OT MaTEMAaTUYECKOTr0 KOHTEKCTa BBOAUTCA MOCTENEHHO. BykBeHHas CUMBOJIMKA LIUPOKO
UCTIOJIB3YyEeTCs MPEXKIE BCEro IS 3aliCH OOIIMX YTBEPKACHUH U MPEUI0KEeHUH, (hOpMyIl, B YaCTHOCTH
JUISl BBIYMCIICHUSI TEOMETPUYECKUX BEIMUNH, B KAUECTBE «3aMECTUTEI» YUCIIA.

B nmporpamme y4eOHOoro kypca «MaremaTHKa» NpPEICTaBICHA HArJIAIHAs TE€OMETPHs,
HampaBJICHHas Ha pa3BUTHE OOpa3HOrO  MBIIUIEHUS, IPOCTPAHCTBEHHOTO  BOOOpaXKEHUS,
M300pa3UTENbHBIX YMEHUH. DTO BaXKHBIM dTal B U3YYEHUU T'€OMETPHUHU, KOTOPBIH OCYIIECTBIISIETCS HA
HATJSTHO-TIPAKTHYECKOM  YPOBHE, OIMUPACTCS Ha HATJATHO-00pa3HOE MBIIUICHHE OO0YJaroMIMXCs.
Bonbiias ponb OTBOIUTCS NMPAKTUUYECKOW AEATEIbHOCTH, ONBITY, 3KCHEPUMEHTY, MOJIEIHPOBAHUIO.
OOyuaromuecs 3HaKOMSITCSI ¢ T€OMETPUUYECKUMU (pUrypamMu Ha IUIOCKOCTH M B IPOCTPAHCTBE, C UX
MPOCTENIIMMHA KOH(PUTypalusiMu, ydaTcsl M300pa)kaTh MX Ha HEJIIMHOBAHHOW M KieTyaTod Oymare,
paccMaTpuBalOT UX IPOCTEMIINE CBOMCTBA. B mponecce M3ydeHUs HarisiJHONM I€OMETPHUM 3HAHMI,
MOJIyYE€HHbIE 00Y4YaIOIIMMHUCSA Ha YpPOBHE HaudalbHOIrO OOIIero oOpa3oBaHUs, CUCTEMaTHU3UPYIOTCS U
paciupsroTcs.

CornacHo y4yeOHOMY IUIaHy B 56 Kiaccax wW3y4aeTcsi WHTETPUPOBAHHBIA TIpEAMET
«MaremaTHKa», KOTOPbII BKIIOYaeT apu(pMETHUECKUA MaTeprall U HarjsgHyl0 F€OMETPHIO, a TaKKe
MPOIEIEBTUUECKHUE CBEICHUS U3 aJIre€Ophl, 2JIEMEHTHI JIOTUKU M Hayala ONMMCATEeIbHOW CTaTUCTUKH.

Ha usyuenue yueOHoro Kypca «Matemaruka» orBoautcs 340 dacoB: B 5 kitacce — 170 gacoB (5
4acoB B HeZIeN0), B 6 kiacce — 170 yacoB (5 yacoB B HEZCIIO).
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COJEP/KAHUE OBYYEHUA
5 KUIACC

HarypajibHble ync/ia v HyJIb

Harypanbnoe uucno. Pan narypansabix umcen. Yucno 0. M300pakeHne HaTypajabHBIX YHCENT
TOYKaMH Ha KOOPJMHATHOM (YMCIIOBOI) MPSIMOH.

[To3unmonnas cucrema cuucieHus. PuMckasi Hymepaiusi Kak npuMep HEMO3UIIMOHHON CHCTEMBbI
curciieHus. JlecaTuunas cucreMa CUuCICHUsI.

CpaBHEHME HATYpaJbHBIX YUCEN, CPABHEHHUE HATYypaIbHBIX YKcell ¢ HylIéM. CriocoObl CpaBHEHMS.
OxkpyrieHnue HaTypaJbHbBIX YUCE.

CrnoxxeHue HaTypajJbHBIX YKCEJl, CBOMCTBO HYJs MpPH CIOKECHHH. BblunmTaHue Kak JeHCTBHE,
00paTHOE CJIOKEHUIO. Y MHOKEHHE HAaTypalbHBIX YHCEN, CBOMCTBA HYJS M €AUHUIIBI TIPU YMHOXEHUH.
Jlenenue kak aelicTBue, 00paTHOE yMHOKeHUI0. KOMIIOHEHTHI 1elicTBUH, CBsA3b Mex 1y HUMHU. [IpoBepka
pesynbTaTa apudmMeruueckoro neicTBus. llepemecTHTeNbHOE M COYETaTeNbHOE CBOWCTBA (3aKOHBI)
CJIO’KEHUS U YMHOXKCHHUSI, paCTIPEICIUTEILHOE CBOMCTBO (3aKOH) YMHOXEHHUSI.

Ucnons3oBanne OykB s 0003HAYEHUS HEW3BECTHOTO KOMIIOHEHTA W 3aliCH CBOWCTB
apu(METUYECKUX JTCUCTBUH.

Jlenutenn W KpaTHBIE YWCIa, PA3j0KEHHE Ha MHOXHUTENH. [IpocThie W COCTaBHBIE 4HCIIA.
[Mpusnaku nenmmmoctr Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTrkoM.

CrerneHnp ¢ HaTypaJIbHBIM MTOKa3aTesieM. 3aiCh YHCIIa B BUJIE CYMMBI Pa3psIHBIX CIaracMbIX.

UucnoBoe BbIpakeHHE. BbluncieHHe 3HAYEHU YUCIIOBBIX BBIPAXKECHHM, MOPAIOK BBIOJIHEHUS
nercTBuid. Vcmonb3oBaHWE TpPH BBIYUCIEHUSX MEPEMECTUTEIIBHOTO M COYETAaTEIbHOIO CBOMCTB
(3aKOHOB) CJOXEHHUS U YMHOXKEHUS, paCIPEIeIUTEIHLHOIO CBONCTBA YMHOKEHUSI.

Apodu

[IpeacraBnenne o ApoOM Kak crocoOe 3amuch 4YacTh BeNWYUHBL. OOBIKHOBEHHBIC IPOOH.
[IpaBunbHbIE U HenlpaBUIIbHBIE qpoOu. CMenanHas ApoOb, MpeACcTaBiIeHIEe CMEIIaHHOM ApoOu B BUjE
HETIPaBWJIbHON ApOoOM W BBIJCJIICHHWE 1IEJIOW YacTH 4YKCJIa W3 HENpaBUIbHON apoou. M3oOpakeHue
npoOel ToukaMu Ha YuCiIoBoi npsmoit. OCHOBHOE CBOMCTBO ApoOu. Cokpamenue npodeit. [Ipusenenue
Ipobu K HOBOMY 3HaMeHaTeno. CpaBHeHHe ApoOeit.

CrnosxeHue u BbIlUMTaHHE ApoOeil. YMHOXKEHHE U JefieHue ApoOei, B3auMHO oOpaTHbIe APOOH.
HaxosieHne yacTu 11e10ro U IEesoro mo e€ro 4YacTH.

Hecsatuunas 3amuch napoGei. [lpencraBineHue naecATUYHOM IpoOM B BUIE OOBIKHOBEHHOM.
N3obpaxenne AeCITHYHBIX IpoOEH TOUYKaMU Ha YMCIIOBOM TpsiMoii. CpaBHEHHE NECATUYHBIX IPOOEH.

Apudmernueckue AeUCTBUA C IECATUIHBIMU APoOsMU. OKpyTieHUe NECATUUHBIX JpoOei.

Penrenne TeKCcTOBLIX 3a1a4

Pemenne TekcToBbIX 3a1a4 apudmMeTnyeckum criocobom. Pemienune noruueckux 3amad. Pemenue
3a/1a4 nepebopoM BceX BO3MOKHBIX BapuaHTOB. Vcronap30BaHue P peIeHUH 3a/1a4 TaOJIUIl U CXEM.

Pewmenne 3amau, copepxkaliux 3aBUCUMOCTH, CBS3bIBAIOLIME BEJIMYUHBI: CKOPOCTb, BpEMS,
paccTosiHue, IIeHa, KOJIMYeCTBO, CTOMMOCTh. ENMHMIIBI U3MEpeHus: Macchl, 00bEMa, IIEHbI, PaCCTOSHUS,
BpEMEHH, CKOPOCTH. CBA3b MEXIY €AMHUIIAMH U3MEPEHUS KaK/I0M BETMYHUHBI.

Pemenne oCHOBHBIX 3a/1a4 Ha APOOH.

[IpencraBieHre qTaHHBIX B BUJIE TAOIHII, CTOJIOYATHIX TUATPAMM.

Harasanas reomerpus

Harnsnueie mpencrtaBieHus o (urypax Ha IUIOCKOCTH: TOYKa, MpsMas, OTPE3OK, JIyd, YTod,
JIOMaHasi, MHOTOYI'OJIbHUK, OKPYXKHOCTb, KpyT. YToJL. IIpsMoii, OCTpBIN, TyIION U pa3BEPHYTHIN YIJIbI.

JlnvHa oTpe3ka, METPUUYECKUE €IUHULBI UTUHBL. J[JInHAa TOMaHOW, MEPUMETP MHOTOYTOJIbHUKA.
N3mepenue v mocTpoeHue yrioB ¢ MOMOIIBIO TPAHCTIOPTUPA.

Harnsanaeie mpencrtaBieHus o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJBHHK, MPSIMOYTOJIBHUK,
KBaJIpaT, TPEYroJbHUK, O PAaBEHCTBE (PUTYP.
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N3o6pakenue ¢puryp, B TOM 4nciie Ha kierdatoit Oymare. [loctpoenne konpuryparmii u3 yactei
NPSIMOH, OKPY’KHOCTH Ha HEJTMHOBAHHOM M KJleTyaToii Oymare. Mcrosib30BaHHE CBOMCTB CTOPOH H YTJIOB
IIPSIMOYT'OJIbHUKA, KBaAparTa.

[Inomans DpsIMOYroJbHHUKAa U MHOIOYT'OJIBHUKOB, COCTaBJIEHHBIX U3 MPAMOYIrOJIbHUKOB, B TOM
yuciue Guryp, n300pakEHHBIX Ha KileTdaTol Oymare. EAMHUIBI H3MEpEHUs MII0MIa 1.

Harnsneie npeacTaBieHuss 0 IPOCTPAHCTBEHHBIX (UTypax: MPsIMOYTOJIbHBIN Mapajuieienune],
KyO, MHOTOTpaHHUKH. M300pakeHWE TPOCTEHIINX MHOTOTpAaHHHKOB. Pa3BépTkum Kkyba w
napayutenenunena. Co3gaHue Mojenel MHOTOTPaHHUKOB (M3 OyMaru, IpPOBOJIOKH, IUIACTWIMHA H
JPYTUX MaTepuaoB).

OO0BEM NpAMOYTOJILHOTO Mapaenenumnesa, Kyoa. Enuaunel nsmepenus oobéma.

6 KJIACC

HarypajbHble unciaa

Apudmernueckue 1eHCTBUS C MHOTO3HAUHBIMU HaTypajibHBIMU YnciIaMu. YUCIIOBbIE BBIPAKEHNUS,
HOpr}IOK )IGI\/’ICTBI/II\/’I, HUCIIOJIb30BAHHEC CKO6OK. I/ICHOJ’IB?:OB&HI/IG HpI/I BBIYUCIICHUAX HepeMeCTI/ITeJ'II)HOFO
U COYUECTATCIIBHOTI'O CBOﬁCTB CIIOXKCHHUA " yMHO)KeHI/ISI, pacnpeaenHTenbﬁoro CBOﬁCTBa yMHO}KeHI/ISI.
OxpyriieHne HaTypaJbHbIX YHCEI.

Jlenutenu u KpaTHBIC YK CIIa, HAMOOIBIIHI OOIIHI JSTUTENh U HAMMEHBIIIEe 0011Iee KpaTHOE.
JlenmuMoCTh CYMMBI M TIPOU3BEICHHS. J{eJIeHne C OCTaTKOM.
Apoon

OObIkHOBEHHasi JApoOb, OCHOBHOE CBOMCTBO JApoOu, cokpamieHue Jpobeid. CpaBHeHUE
U ynopsjouyuBaHue npoOei. PemeHune 3amauy Ha HaAXO0XKIACHHUE YACTH OT IIEJIOTO W IIEJIOTO IO
ero dactu. J[[poOHoe uymcio kak pe3ynbTaT neneHwus. [IpencraBieHue AecATUYHOW IpoOU B BUIC
OOBIKHOBEHHOM JIpOOM M BO3MOKHOCTH TPEACTABICHHUS] OOBIKHOBEHHOW NIpoOU B BHUE JECCATHYHOM.
JlecsTnaHbIe APOOH U METPUYECKas cucTeMa Mep. ApudMeTHIeCKHE JCHCTBUS M YUCIIOBBIE BBIPAKCHUS
C OOBIKHOBEHHBIMH U JIECATUIHBIMH JIPOOSIMH.

OtHomrenue. Jlenenne B JaHHOM OTHOIIEHUH. Maciita0, nponopiys. [Ipumenenne nponopimii
MIPU PEIICHUH 3a/1a4.

[Tonsatue mporeHTa. BerumciaeHue mporieHTa OT BEIWMYMHBI M BEIMYMHBI TIO €€ MPOIICHTY.
BripaxkeHue mNpOIEHTOB MNECATHYHBIMUA ApoOsiMu. PemieHwe 3amad Ha MpOIEHTHL. BrIpakeHue
OTHOIIICHHUS BEJIMYMH B MPOIICHTAX.

IloJi0xkKUTEIbHBIE M OTPULIATEIbHbIE YHCJIA

[TonoxwurensHble W oTpHlaTeNnbHble uncia. Llenpie ymcna. Moaynb 4yucia, reoMeTpudeckast
UHTEpIpeTanuss Moayias uyucina. HW3o0paxeHue uucen Ha KOOpAMHATHOM mpsMoil. YucioBbie
npoMexyTku. CpaBHeHue uncen. Apudmernyeckue AeHCTBUSA C MOJIO0KUTEIbHBIMH U OTPUIIATEILHBIMU
YHCIIaMHU.

[IpssmoyrosnpHas cucTteMa KOOPAMHAT Ha IUIOCKOCTU. KoopaumHaThl TOYKH HA MJIOCKOCTH,
abcuucca u opauHata. [locTpoeHue Touek U Guryp Ha KOOpAUHATHOM IIIOCKOCTH.

bykBeHHbIE BbIPaKeHHUS

IIpumenenne OyKB s 3allUCH MaTeMaTHMYECKMX BBIpRXEHUH MU mpeanoxkeHuid. CBoicCTBa
apupMeTHyecKuX JAeHUCTBUM. DbyKkBeHHbIE BBIpaXEHHMS W UHCIOBbIE IOJICTAHOBKU. byKBeHHBIE
paBeHCTBA, HAXOXKJIEHHE HEM3BECTHOrO0 KOMIOHEHTa. DopMysbl, (OpMyINbl HNEepuUMeTpa M IJIOLIaIH
NpsIMOYTOJIbHMKA, KBajapara, oOb&Ma mapajuienenumnena u Kyoa.

Penenue TeKCTOBBIX 33124

Pemenne TexcToBBIX 3amad apudmernyeckuMm crmocobom. PemieHue normueckux 3aaad.
Pemenue 3amau nepebopomM BceX BO3MOKHBIX BAPUAHTOB.

Pemenne 3amau, copeprKauux 3aBUCUMOCTH, CBS3bIBAIOIIMX BEJIMYMHBI: CKOPOCTH, BpEMS,
paccTosiHue, IIeHa, KOJIMYECTBO, CTOUMOCTh, MMPOU3BOIUTENBHOCTh, BpeMs, 00bEM paboThl. EauHMIIEI
M3MEPEHUS: MACChI, CTOUMOCTH, PACCTOSIHUSA, BPEMEHH, CKOPOCTU. CBA3b MEXKY €IMHULIAMH U3MEPEHUS
Ka)X10H BEJIMYUHEI.
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Pemenue 3anay, CBSI3aHHBIX C OTHOLIEHHWEM, IPONOPLHOHAIBHOCTBIO BEIMYUH, IPOLIEHTAMU;
peleHre OCHOBHBIX 33Ja4 Ha JpOOU U MPOIEHTHI.

OneHka ¥ mnOpuKuaKa, OKpyrjeHue pesynabrara. CocraBieHue OyKBEHHBIX BbIPaKEHHIM
I10 YCJIOBUIO 3a/1a4H.

[IpencraBienre JaHHBIX C TOMOWIBIO Tabmuu W guarpamM.  CronOuarbie
JyarpamMMmbl: YTEHHE U IocTpoeHue. UTeHne KpyroBbIX JuarpamMm.

Harasanas reomerpus

Harnsanuele npenacraBienus o ¢urypax Ha IUIOCKOCTH: TOYKa, IpsiMas, OTPE30K, Jyd, yroJl,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY)KHOCTb, KPYT.

B3aumHoe pacnosiokeHue JBYyX ~OpSIMBIX Ha  IUJIOCKOCTH, THapajuieibHble IpsIMbIE,
NepIEeHIUKYIIApHbIE TpsMble. VI3MepeHue paccTOSHUI: MeXAy ABYMsI TOUKaMH, OT TOUYKHU /10 MPSMOH,
JUIMHA MaplIpyTa Ha KBaJApPaTHOMN CETKE.

WN3mepenue M TOCTpOEHHE YIJOB C TIOMOIIbIO TpaHCHOpTHpa. Buabl TpeyroabHUKOB:
OCTPOYTOJIbHBIM,  NPSAMOYTOJbHBIM,  TYNOYTOJbHBIH,  pPAaBHOOEIPEHHBIN,  PaBHOCTOPOHHMH.
UYeTbIpEXYroJbHUK, NPUMEPbl YETHIPEXYTOJIbHUKOB. [IpsAMOYronbHHMK, KBajpaT: HCIOIb30BaHHUE
CBOICTB CTOPOH, YIJIOB, AuaroHaineil. M3zo0paxeHue reomeTpuueckux (pUryp Ha HeIMHOBAaHHOU Oymare
C MCIOJIb30BaHUEM LIUPKYJIS, JIMHEWKH, YTOJIbHUKA, TpaHcnopTupa. [locTpoenus Ha kieryaroi Oymare.

[lepumerp mHOroyronpHuka. [loHsTHEe miomaau QUIyphl, €IMHULBI U3MEPEHUS IUIOLIAIN.
[Tpubmmk€HHOe M3MepeHue miomaaun Guryp, B ToM 4ucie Ha KBajapaTHOM cetke. [Ipubmmxénnoe
U3MepeHue JAIUHBI OKPYKHOCTH, IJIOIIAAHN Kpyra.

CuMMeTpHs: IIeHTpalbHasl, OceBasi M 3epKajibHasi CAMMETPUU.

[TocTpoeHre cuMMETPUYHBIX QUTYP.

Harnsnueie mpenctaBieHHs O MPOCTPAHCTBEHHBIX (GUIypax: Mapajlielenune], Kyo, mpu3ma,
nupaMuaa, KOHyC, UWIMHIAp, map u cdepa. M3o0paxeHue mnpoctpaHCTBEHHbIX ¢uryp. [Ipumepst
pa3BEPTOK MHOTOTPAHHUKOB, IIWINHPA U KoHyca. Co3aaHue Mojieniell MpOCTPaHCTBEHHBIX (uryp (U3
Oymaru, IpOBOJIOKH, IJIACTWJIMHA U APYrux MatepuanoB). [loHsrne oObEMa, €IUHMIBI U3MEPEHUS
00béMa. OOBEM MIPSAMOYTOJIBHOTO Mapauiesenumesna, Kyoa.

INPEIMETHBIE PE3YJIbTATBI

K xonity oOydenust B 5 kjacce 00yJaromuics MOIyIUT CICIYIONINE TIPEIMETHBIC PE3yIbTaThI:

Yucaa ¥ BLIYMCIEHUS

[ToHnMaTth W TPaBWIBHO YIOTPEOJATh TEPMHUHBI, CBSI3aHHBIC C HATYPAJbHBIMU YHCIIAMH,
OOBIKHOBEHHBIMH M JICCATUYHBIMH JIPOOSIMHU.

CpaBHHMBaATh W YIOPSJIOYMBATH HATypajdbHBIC YWCIA, CPAaBHUBATh B IMPOCTEHIIMX CIydasx
0OBIKHOBEHHBIC JIPOOH, IECATUYHBIE APOOH.

CoOTHOCUTH TOUKY Ha KOOPAMHATHOM (YHCIOBOIT) MPSIMON C COOTBETCTBYIOIIUM € YHCIIOM U
n300paxaTh HATypaIbHBIC YHCIAa TOYKAMU Ha KOOPIUHATHON (YUCIOBOM) MPSMOIA.

Boimonnsate apudmMernyeckue IEHCTBUS C HATYpalbHBIMH YHCIIaMH, C OOBIKHOBEHHBIMHU
OpOOSIMHU B MPOCTEUIINX CITydasixX.

BrInosiHATE MpOBEPKY, MPUKUIKY pe3yIbTaTa BEIUMCICHUN.

OxpyriaTh HaTypaJlbHbBIE YHCIA.

PeleHue TeKCTOBBIX 3a7a4

Pematp TekcToBble 3amaun apuPMETHUECKUM CIIOCOOOM U C TMOMOIIBIO OPraHW30BaHHOTO
KOHEYHOT0 mepedopa BCeX BOZMOXKHBIX BApUAHTOB.

Pematp 3anmaum, conepskaiiye 3aBHCHMOCTH, CBS3BIBAIOIINE BEIHUUHBI: CKOPOCTH, BpEMS,
paccTosiHue, 1ieHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKue 3aMuCcH, CXeMbl, TaOIHIIbI, 0003HAUEHUS TIPU PEIISHUH 3aay.

[Tonp30BaThCcsi OCHOBHBIMHM €IUHHUIIAMH W3MEPEHHS: IIEHBI, MAacChl, PAaCCTOSHUS, BPEMEHH,
CKOPOCTH, BBIPaXKaTh OJTHH EMHHIIB BEIMUUHBI Yepe3 APYTHE.
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W3BnekaTh, aHATU3UpOBaTh, OLEHHUBATh HH(OpPMAIMIO, NPEACTAaBICHHYIO B Talnuie, Ha
cTo04aToil auarpaMme, WHTEPIPETUPOBATH NPEICTABICHHBIE JaHHBIC, WCIOJIb30BATh JAHHBIC NPHU
pELIeHNH 3aay.

Harasanas reomerpus

Ilonb3oBaTbcsi TEOMETPUYECKMMM MNOHSATHSIMM: TOYKA, HpsiMas, OTPE30K, JIyd, Yrod,
MHOTOYI'OJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTh TpPUMEPHl OOBEKTOB OKPYXKAMOMIETO0 MHpa, HMEIOMHX (HOpMYy H3YYEHHBIX
reOMETPUIECKUX HUTYp.

Hcnonb3oBaTh  TEPMHUHOJOTHMIO,  CBSI3aHHYI0 € yIVIaMHU:  BEpLIMHA, CTOpPOHAa, C

MHOTOYI'OJIbBHUKAMMU: yroJl, BEPIIMHA, CTOPOHA, TUaroHallb, C OKPYHOCTbIO: palycC, AUaMETp, LIEHTP.

N300pakaTh M3ydeHHBIE TEOMETpHUYECKHe (DUTYphl HAa HEIMHOBAHHON W KJIETYATOW Oymare c
MTOMOIIBIO IUPKYJISI U TUHEHKH.

Haxonutb JIMHBI OTPE3KOB HEMOCPEICTBEHHBIM HU3MEPEHHEM C MOMOIIBIO JIMHEWKH, CTPOUTH
OTPE3KH 33/1aHHOM JIMHBI; CTPOUTH OKPYXHOCTb 33JaHHOTO pajuyca.

Hcnonb30BaTh CBOICTBA CTOPOH M YIVIOB MPSIMOYrOJIbHMKA, KBajapara il UX MOCTPOECHMS,
BBIYMCIIEHUS TUIOIIAIU U IEPUMETPA.

BbruncnaTe nepuMmeTp U IIJIOLIAAb KBajapaTa, NPSMOYrOJIbHUKA, (UTYp, COCTaBIEHHBIX W3
MPSIMOYTOJIbHUKOB, B TOM 4ucIiie GUryp, n300pak€HHBIX Ha KJIeT4aTol Oymare.

[Tonb30BaThCsi OCHOBHBIMU METPUUECKUMHU €AMHULIAMU U3MEPEHHUS JJIMHBI, TUIOIIAJH; BHIPAKaTh
OJIHU €IMHULIbI BEJINYMHBI Yepe3 ApyTrHe.

Pacnio3znaBate mapansenenumnes,, KyO, UCIOIb30BaTh TEPMUHOJIOTHIO: BEpIIUHA, pedpo, rpaHb,
M3MepeHus, HaX0IUTh U3MEPEHUs Mapaliienenumnenaa, kyoa.

Bbruucnare 00bEM  Kyba, mnapamienenunena IO 33JaHHBIM  HM3MEPEHMSIM, IOJIb30BaThCA
€IMHUIIAMH U3MEPEHUs 00bEMa.

Pemate HecnoxHble 3aaud Ha W3MEPEHUE T'€OMETPUYECKUX BEJIWYMH B IMPAKTHUYECKHX
CUTYyaLUsIX.

K xoHnIty oOyuenus B 6 kjacce 00yJaronuiics MOIyIHT CICTYIONINE MPEIMETHBIE Pe3yIbTaThl:

Yuciia 1 BbIYUCTICHUSA

3HaTh ¥ IOHUMATh TEPMUHBI, CBA3aHHBIE C PA3JIMYHBIMH BUJAMHU YUCEIl U CIOCOOAMH UX 3aIllCH,
NEePEXOAUTH (€CIH 3TO BO3MOXKHO) OT OHOM (hOPMBI 3allMCH YUCIIA K IPYTOH.

CpaBHMBATh U YyHOPAA0YMBATH LIEJIbI€ YUCIIA, OOBIKHOBEHHBIE U JIECATUYHbIE JpOOU, CPAaBHUBATh
qucia OJHOTO U Pa3HbIX 3HAKOB.

BbInonHATE, coueTass yCTHbIE M IHCbMEHHblE MpPHUEMBI, apUPMETHUYECKUE JeHCTBUS C
HaTypaJbHBIMH U LEIBIMH YUCIaMH, OOBIKHOBEHHBIMH U JECATUYHBIMU JPOOSMHU, OJI0KUTEIBHBIMU U
OTPHLIATEIIbHBIMU YHCIIAMHU.

Bbluncnare 3HaYeHHs YMCIOBBIX BBIPQKEHUH, BBINOJHATH MPUKHIKY U OLEHKY pe3yibTaTa
BBIUMCIIEHUH, BBINOJHATH IpeoOpa3oBaHMs  YHUCIOBBIX BBIDAKEHMH Ha OCHOBE CBOMCTB
apu(pMeTHYECKUX AECHCTBHM.

CoOTHOCUTH TOUKY Ha KOOPAMHATHOM MPSMON C COOTBETCTBYIOIIMM € YUCIOM U HU300paXkaThb
YKCJla TOUKAMH HAa KOOPAMHATHOW MPSAMON, HAXOAUTh MOJYJIb YHCIIA.

CoOTHOCUTB TOYKH B IPSIMOYTOJIBHOM CHCTEME KOOPAWHAT ¢ KOOPAUHATAMU ITON TOUKH.

OKpyTasTh LeNble Yhcia U JeCITUUHbIe JpoOu, HaX0AUTh MPUOINKEHUS YUCEIL.

YucnoBbie 1 OyKBeHHbIE BbIPAKCHHSA

[TonuMaTh 1 ynoTpeOasTh TEPMUHBI, CBSI3aHHBIE C 3aIIUCBhIO CTENIEHU YUCIIa, HAXOIUTh KBaIpaT U
KyO 4Mcia, BBIYUCIATh 3HAUEHHS YUCIIOBBIX BBIPQKEHUH, COJIEpKAIUX CTETIEHH.

Ilonb30BaTbcsl NMpU3HAKAMM JIENIMMOCTH, PpacKiIalblBaTh HATypaJbHbIE 4YHCIA Ha IPOCTHIE
MHOKUTEIN.

[Tonp30oBaTbesa MacITaboOM, COCTABISATH MPONOPIIMU M OTHOLICHUSI.

Hcnonb3oBate OykBbl JUIsi 00O3HAUEHMsI YMCENl NPH 3aMUCH MaTeMaTHUECKUX BBIPAXKCHH,
COCTaBJIATh OYKBEHHBbIE BBIpaXKEHHUS U (POpMyJbl, HAXOJUTh 3HAUYEHUS OYKBEHHBIX BBIPAKEHHIA,
OCYIIECTBIISISI HEOOXOIUMbIE TOACTAaHOBKH U IIPEe0Opa30BaHUsL.
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HaxonuTe HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemenne TekcToBBIX 32124

Pemate MHOTOIIarOBBIE TEKCTOBBIE 33/1a4H apU(YMETHYECKIM CIIOCOOOM.

Pematp 3amaum, CBs3aHHBIE C OTHOLUEHUEM, IPONOPLUOHAIBHOCTHIO BEJIUYMH, MPOLIEHTAMHU,
pemaTh TPH OCHOBHBIE 33/1a41 HA IPOOH U MPOLIEHTHI.

Pemarps 3apmaum, conepramive 3aBUCHMOCTH, CBSI3bIBAIOLIME BEIMUYUHBI: CKOPOCTb, BpEMS,
paccTosiHue, 1I€Ha, KOJUYECTBO, CTOMMOCTD, IPOU3BOIUTENILHOCTD, BpeMs, 00BEM pabOThl, UCIOIb3Ys
apupMEeTHYECKHEe  JCHCTBUS, OLEHKY, MPHKHUJAKY, TI0Jb30BAThCA  CAMHULIAMH  H3MEPEHUS
COOTBETCTBYIOILIUX BEJINYMH.

CocraBisTh OyKBEHHbIE BBIPAXKEHHUSI IO YCIOBUIO 3a7a4u.

N3Bnekary wHdopMmaiuioo, MNpeICTaBICHHYIO B TaOnWIaX, Ha JUHEHHOHW, CTOIOYATON WIH
KpyroBO# nauarpaMmax, WHTEPHpPETUPOBATH IPEICTABJICHHbIE JaHHBIE, HMCIIOJBb30BAaTh JaHHBIE IPU
pelIeHnH 3a1au.

[IpencraBnsaTe nHGOPMAITUIO C TOMOIIBIO TAOIHIL, TUHEHHON U CTOJI0YATOM AUarpaMm.

Harasanasi reomerpusi

[IpuBouTe mnpuMEpbl OOBEKTOB OKPYXKAIOLIEr0 MHpa, HMMEIUX (OpPMYy H3YYEHHBIX
r€OMETPUYECKUX IIOCKUX U MPOCTPAHCTBEHHBIX (QUTYp, IPUMEPHI PaBHBIX U CHMMETPUYHBIX (UTYD.

N300paxkaTh ¢ MOMOIIBIO LUPKYJS, JIUHEWKH, TPAHCIIOPTHpPA Ha HEJITMHOBAHHOW M KJIeTYaTON
Oymare M3y4eHHbIE TIOCKHE TeoMeTpuyecKue GUrypbl 1 KOHPUTypalii, CHMMETPUYHbIE (PUTYPBI.

[Tonb30BaThbcsi TEOMETPUUECKUMH MOHITUSAMM: PABEHCTBO (UTYp, CUMMETpPHs], MCHOJIb30BaTh
TEPMUHOJIOTHIO, CBA3aHHYIO C CHMMETPHEN: 0Ch CHMMETPHUU, LIEHTP CUMMETPHH.

Haxonuth BenMYuHBI YIJI0B U3MEPEHHUEM C MOMOIIBIO TPAHCHIOPTHPA, CTPOUTH YIJIbl 33JaHHOM
BEJINYMHBI, TOJ30BAaThCS IPU PELICHUHN 3a7a4 IPalyCHOM MEpOH yrioB, pacloO3HaBaTh HA YepTekKax
OCTPBIN, MPSIMOi, pa3BEPHYTHIN U TYNOH YTJIbI.

BrruucnsaTe AMHy 10MaHOM, TEPUMETP MHOTOYT OJIbHUKA, TIOJIB30BATHCS EAMHUIIAMU U3MEPEHHUS
JUIMHBI, BBIPAKATh OJJHU €MHUIIBI U3MEPEHMS ITIMHBI Yepe3 Ipyrue.

Haxonnts, ncnonb3ys 4epTEXHbIE HHCTPYMEHTBI, PACCTOSTHUSA: MEXKAY ABYMsI TOUKAMH, OT TOUKH
JI0 TIPSIMOM, JUTMHY ITyTH Ha KBaJAPATHOM CETKE.

Boruncnsate miomans Guryp, COCTaBICHHBIX U3 MPSIMOYTOJIbHUKOB, UCIIOJIb30BATh pa30HeHIe Ha
MPSIMOYTOJIbHUKY, Ha paBHbIE (PUTYPBI, JOCTPAUBAHUE JI0 MPSIMOYTOJIbHHUKA, T0JIH30BATHCSI OCHOBHBIMU
€AVMHULAMU U3MEPEHMS IUIOIIA/IN, BBIPAXXaTh OJJHU €AMHUIIbI U3MEPEHMS IIONIAN Yepe3 ApyTHe.

PacrioznaBath Ha MOIENSIX M H300paXeHUSIX NHUPAMUAY, KOHYC, IMJIMHJIp, HCIOIb30BATh
TEPMUHOJIOTHIO: BEpILIMHA, pedpo, IpaHb, OCHOBAaHHE, pa3BEPTKA.

N300paxkaTh Ha KiIeTyaToi Oymare MpsMOYroJIbHBIN HapaieNenume].

Boruncnsate 00b€M  IPSIMOYrOJNBHOTO MapajuleNienunena, Kyda, MOJIb30BaThCS OCHOBHBIMU
eIMHULIAMU U3MEPEHHS 00bEMa;

Pemrate HecnokHble 3aJaud Ha HAXO0XJICHUE TE€OMETPUYECKUX BEJIMYUH B MPAKTUYECKUX
CUTYyalHUsX.
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TEMATHYECKOE IINTAHUPOBAHHUE

5 KUIACC
KosmmmuecTBo yacos
No /m HanmeHoBaHMe pa3iesioB U TeM K i DuieKTpoHHbIe (U poBHIE)
B NPOrpaMMbl Bcero OHTPOABHLIC PAKTHIECKHE | 45hazoBaTeabHbIe pecypehl
padoTbI padoThI
1 HarypaneHblie uncna. JleicrBus ¢ 43 2
HaTypaJIbHBIMU YHCIIaMU
2 Harnsanas reomerpus. JInauu Ha 12 5
IJIOCKOCTH
3 OOBIKHOBEHHBIE TPOOH 48 1
4 1\H/Iarn;u];Ha;{ T€OMETPHSL. 10 1
HOTOYTOJIbHUKH
5 JlecsTnanbie TPOOH 38 1
5 Harnsanas reomerpus. Tena u purypst 9 1
B IIPOCTPAHCTBE
7 [ToBTOpEeHUE 1 0000IICHNE 10 1
OBIIEE KOJIMYECTBO YACOB I10 170 5 4
I[TPOTPAMME
6 KJIACC
Kosan4yecTBo yacoB DJIeKTPOHHBbIE
HaumenoBaHue pa3iesi0B U TeM (uudpossbie)
Ne n/n NPOrpaMMbIl Bcero Kontpoabnere | - Tpaxruyeckue o0pa3oBaTe/IbHbIC
padoTbI padoThI pecypebI
1 HatypainbHble uncna 30 2 0
2 Harnsaanas reomerpust. Ilpsmble Ha 7 0 1
IJIOCKOCTU
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3 Hpobu 32

4 Harnsannas reomerpus. Cummerpus 6

5 Bripaxenus ¢ OykBamu 6

6 Harnsannas reomerpust. @urypel Ha 14
IJIOCKOCTH

7 [TonoxxutenpHbIE U OTPULIATETHHBIE YMCIIA 40

8 [IpencraBieHne JaHHBIX 6

9 Harnsanas reometpust. @urypsl B 9
MIPOCTPAHCTBE

10 [ToBTOpenue, 0606mICHNHE, 20
cUCcTeMaTH3alus

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170
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PAGOYAS ITPOTPAMMA YYEGHOI'O KYPCA
«AJITEBPA» B 7-9 KJIACCAX

HHOACHUTEJIBHAA 3AIIUCKA

Anrebpa SBISIETCS OJHUM W3 OIOPHBIX KYpPCOB OCHOBHOTO o0OmmIero oOpa3oBaHUs: OHa
O6€CH€‘-H/IBaCT HU3Y4YCHHUEC OPYIrux AJUCHHUINIMH, KaK CCTCCTBCHHO-HAY4YHOI'O, TaK M T'YMaHWTapHOI'O
[IUKJIOB, €€ OCBOEGHHE HEOOXOIWUMO sl MPOAOIDKEHHsS] OO0pa3oBaHHMS W B TIOBCEAHEBHOW JKH3HHU.
Pa3zBuTHe y 00yJaromuxcsi HAyqHBIX TPEJCTABICHUN O TPOUCXOKICHUU U CYITHOCTH alTreOpandecKux
abcTpakuuii, croco0e OTpaKEHHS MATeMAaTHYECKOH HAayKOW SIBICHHH WM IPOLECCOB B MPHUPOJE H
oOrIecTBe, POl MaTEMaTHYECKOr0 MOJICIIMPOBAHKS B HAYYHOM MO3HAHUU H B MIPAKTHUKE CLIOCOOCTBYET
(bOpMI/IpOBaHI/IIO HAay4YHOI'O MHPOBO33PCHUA W KAaUCCTB MBIIIJICHUA, H€O6XOI[I/IMI>IX U1 adarnTaluu B
coBpeMeHHOM ItudpoBom obiecTse. M3yuenue anredpbl obecrieunBaeT pa3BUTHE YMEHUsST HAOTI0aTh,
CpaBHHBATD, HaxXoJuTh 3aKOHOMCPHOCTH, Tpe6yeT KPUTHYHOCTU  MBIIJICHUA, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JIEHCTBUS M BBIBOJBI, (POPMYIMPOBATH YTBEPXKICHMUS.
OcBoeHne Kypca anreOpbl 0OECTEUMBAET Pa3BUTHE JIOTHYECKOTO MBIIUICHUS OOYJaronIuxcs: OHU
UCIOJIb3YIOT JEIyKTUBHBIE U WHAYKTUBHBIE pacCyXAeHHs, 0000IIeHne U KOHKPETU3ALUIO,
abctparupoBanue u a”ajoruto. OOyueHue anreOpe TMpeArnojaraeT 3HAYUTEIbHBIM O0BEM
CaMOCTOSITEIIbHON JESITETHHOCTH 00YUJaIOMIUXCs, TIOATOMY CAaMOCTOSATENBHOE PEIICHUE 3a/1a9 SIBJISIETCS
peanu3anuen 1eaTeaIbHOCTHOTO IPUHITUIA 00ydeHHUS.

B cTpykType mporpammel yueOHOTO Kypca «Anredpa» uisi OCHOBHOTO 0OIIero oOpa3oBaHUs
OCHOBHOE MECTO 3aHHMAIOT COJAEPKATEIbHO-METOIMUECKIEe TUHUA: «Yucia ¥ BBIYUCICHUS,
«AnreOpanyecKue BBIPAKCHHS», «YpaBHEHHS W HepaBeHCTBa», «DyHkimn». Kaxmas w3 3THX
COJIep’KaTeIbHO-METOJMUECKUX JIMHUNA pa3BUBAeTCd HA MPOTSHKEHUU TPEX JIET H3YyYeHHUs Kypca,
B3aUMOJICHCTBYS C JPYTMMH €ro JHHMsIMH. B Xoae wu3ydeHus y4yeOHOro Kypca OOydaromiumcs
MIPUXOAUTCS JIOTUYECKU PACCYkAaTh, HCIIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIHN SI3bIK. B CBSA3M ¢ ATUM
B IIPOrpaMMy yueOHOTO Kypca «Anredpay» BKIIOUEHbI HEKOTOPbIE OCHOBBI JIOTUKH, TIPEJICTABIEHHBIE BO
BCEX OCHOBHBIX pa3jeiax MaTeMaTH4eckoro oOpa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO
00y4aroUMMUCS OCHOB YHHBEPCAJIbHOTO MaTeMaTudeckoro sizpika. CojepikaTeabHONH U CTPYKTYpPHOM
0COOEHHOCTBIO Y4EeOHOTO Kypca «AnreOpay sBISETCS €ro HHTETPUPOBAHHBIN XapakTep.

Copepxanne nuHUK «Yucna ¥ BBIUYKCICHUS» CIY)KHUT OCHOBOM Ui NajbHEMIEro M3y4eHUs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOUIUXCS JIOTMUECKOTO MBIIUIEHUS, (POPMHUPOBAHUIO
YMEHHS TI0JIb30BaThCS aTOPUTMaMU, a TAaKXKe IPUOOPETECHUIO MPAKTHUECKUX HABBIKOB, HEOOXOUMBIX
JUIS TIOBCETHEBHOM >KM3HU. Pa3BuUTHE MOHATHA O YHCIEe HA YPOBHE OCHOBHOTO 00Iero oOpa3zoBaHUs
CBS3aHO C PpAlMOHAIBHBIMU U HUPPALUOHATBHBIMU YHCIAMHU, (OPMUPOBAHUEM INPEICTABICHUN O
JNEHCTBUTENLHOM 4YHCIIE. 3aBEpIICHHE OCBOCHHUS UYMCIOBOM JIMHUU OTHECEHO K CpeJHEeMY OOIIeMy
00pa3oBaHMIO.

Copep:xanue IByX anreOpanuecKux JTUHUN — «AnreOpanueckue BhIpaKEHUS» U «YpaBHEHUS U
HEPaBEHCTBA» CHOCOOCTBYeT (OPMUPOBAHUIO Yy OOYYAIOIIMXCS MaTeMaTUYecKOro ammapara,
HE0OX0IMMOTO IS pEICHU 331a4 MaTeMaTUKU, CMEXHBIX TIPEIMETOB U MTPAKTHUKO- OPHEHTUPOBAHHBIX
3amay. Ha ypoBHE OCHOBHOTO 00ImIero oOpa3oBaHHs Y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
paloHaJIbHBIX BBIpaOXKEHUH. Anrebpa OEeMOHCTPHpPYET 3HAYCHHE MAaTeMAaTUKH KakK s3bIKa IS
MOCTPOCHUSI MaTEMaTHUYECKUX MOJIENIeH, OMHUCaHuUs MPOIIECCOB U SBICHUI peanbHOro Mupa. B 3amaun
oOyueHusi anrebpe BXOAAT TakkKe JalbHEllee pa3BUTHE AaNTOPUTMHUYECKOTO  MBIIUICHUS,
HEO0OXOJIMMOTO, B YAaCTHOCTH, JJS OCBOCHHS Kypca WHGOPMATUKH, U OBJIAJICHUE HABBIKAMH
JNeNyKTUBHBIX paccyxkneHuil. IlpeoOpa3zoBanue CHMBOJBHBIX (OpPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpaXXEeHHUs1, CIIOCOOHOCTEN K MaTEMaTHUECKOMY TBOPUYECTBY.

Copepxanne (QyHKIIMOHATBHO-TpaPUUECKON JIMHUU HAILIENIEHO Ha IMOJydeHHE OOydJaronIuMUcs
3HaHMA O (PYHKIUSAX KaK BaKHEWIEH MaTeMaTHYeCKOW MOJENH IJis OMUCAaHWS M HCCIICIOBAHUS
pa3sHOO0Opa3HBIX MPOLIECCOB U SBJICHUH B mpUpoje U olmiecTBe. V3yueHune marepuana criocoOCTByeT
Pa3BUTHIO Yy OOYYAIOIIUXCS YMEHHUS HCIOJB30BaTh pa3lMYHbIE BBIPA3UTEIbHBIE CPEACTBA S3bIKA
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MaTeMaTUKH — CIIOBECHbIE, CHMBOJIMYECKHE, Tpaduyeckue, BHOCHUT BKJIad B (OpPMHUpOBaHHE
IIPEICTaBICHUH O pOJIM MATEMATUKHU B Pa3BUTHH LIMBUIN3ALUU U KYJIbTYPBbI.

CornacHo ydyeOHOMY IulaHy B 7-9 Kiaccax HM3y4aercsi yueOHBIH Kypc «Anredpay, KOTOPBIN
BKJIIOUYAET CIEAYIOLUIME OCHOBHBIE pa3fieiibl coaepikanus: «Hucia u BelUUCIEHUA», «Anredpandeckue
BBIPAXKCHUA», «YPABHEHUS U HEPABEHCTBA», «DyHKIIMUY.

Ha usydenue yaeOHOTO Kypca «Anredpa» orBoautcs 306 yacos: B 7 kinacce — 102 vaca (3 yaca B
Hezeno), B 8 kiacce — 102 gaca (3 gaca B Hezeno), B 9 kinacce — 102 yaca (3 yaca B HEJIGIIO).

COJEPKAHUE OBYYEHMUSA

7 KJIACC

Ymucna v BbIYHCICHUS

Jpo6u 0ObIKHOBEHHBIE M JIECATHUYHBIE, EPEX0J OT OJHOM (hopMbI 3amucH Ipodei K Apyroi.
[lonsiTHE paLMOHAIBHOTO 4YHCINA, 3allCh, CPaBHEHHE, YIOPSAJOUMBAHUE pPAMOHAIbHBIX YHCEIN.
Apudmernueckue AeUCTBUS ¢ pallMOHAIBHBIMHU YUCIIaMU. Perienne 3ajad U3 peanbHON MPaKTUKKU Ha
4acTH, Ha JAPoOH.

CreneHb ¢ HaTypaJIbHBIM TIOKa3aTelleM: ONpe/eeHIe, MpeoOpa3oBaHne BhIPAXKEHUI HA OCHOBE
OTpeJieNieHus, 3aich OOIbIINX YKucel. [IpoleHTsl, 3anuch NPOIEHTOB B BUJIE IpOOU U ApoOu B BUJIE
MPOLIEHTOB. TpH OCHOBHBIE 3374 Ha MPOLIEHTHI, PEIICHUE 3a/1a4 U3 peaIbHOM MPAKTUKH.

[IpumeHeHne NpU3HAKOB ACTUMOCTH, PA3JI0KEHUE HA MHOXKHUTENN HAaTYpaIbHBIX YHCE.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPONOPLHUOHAIBHOCTH.

AJiredpanyecKkue BbIpaKeHHs

[TepemenHble, YKHCIOBOE 3HAYEHUE BBIPAXKEHUS C MepeMeHHoW. JlomycTumble 3HAYeHUS
nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXly BEIMUMHAMM B BHUJE (opMyiibl. Beraucnenus no
¢dopmynam. IIpeoOpa3zoBaHrne OYKBEHHBIX BBIPaKEHHH, TOKIECTBEHHO paBHbIC BBIPAKEHUS, NpaBUiIa
peoOpa3oBaHUs CyMM M IPOU3BEJCHUMN, IpPaBWIa PACKPBITUA CKOOOK M IPUBEAEHUS MOJOOHBIX
CJIaracMbIX.

CBoliCTBa CTENIEHU C HaTypaJIbHBIM IOKa3aTENIEM.

Opnowrensl u MHOrowieHsl. CreneHb MHOrowicHa. CIIO)KEHHE, BBIYMTAaHUE, YMHOXKECHUE
MHOTOWIEHOB. DOPMYJIbI COKPAEHHOTO YMHOKEHUS: KBaJApaT CyMMBI U KBaJapar pa3HocTH. PopMyiia
pa3HOCTH KBaapaToB. Pa3noskeHre MHOTO4JICHOB HA MHOKHUTEIIN.

YpaBHeHNsI M HEPAaBEHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHMs, IpaBuUia IpeoOpa3oBaHUs YpaBHEHUS, PaBHOCUIBHOCThb
YpaBHEHHI.

JIuHeliHOe ypaBHEHHE C OJHOM NEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO ypaBHEHUS, PEIICHUE
JUHENHBIX ypaBHeHUI. CoCTaBJIEHHE YPAaBHEHHH 110 YCIOBUIO 3a/adyM. PelleHne TeKCTOBBIX 3a1ad ¢
IIOMOIIBIO YPaBHEHUI.

JIluHeliHOEe ypaBHEHUE C JBYMsl INepeMeHHbIMH U ero rpaduk. Cucrema IBYX JUHEHHBIX
ypaBHEHUH C ABYMS IepeMeHHbIMU. Perienue cucreM ypaBHEHHH crocoOoM mojicTtaHOBKH. [Ipumepsl
pELIEHNs TEKCTOBBIX 331a4 C [IOMOILBIO CUCTEM ypaBHEHUM.

DOyHKUMA

KoopaunaTta Toukn Ha npsMoi. YnciaoBble TPOMEXYTKU. PaccrosiHue Mexay AByMsl TOUKAMH
KOOPAMHATHOU IIPSAMOIA.

[IpsmoyronpHast cucrema koopauHaT, ocu OX m Oy. AOcmucca M opJuHaTa TOYKH Ha
KOOpAMHATHOM 1utockocTH. [IpumMeps! rpadukoB, 3a1aHHbIX Gopmynamu. UTeHne rpaduKoB pearbHbIX
3apucumocteil. [lonstue gpynkuuu. I'padpuk Gynkmuu. CpoiictBa ¢pyHkuuid. JluneitHas QyHKus, e€
rpaduk. I'padux ¢pynkiun y = |x|. I'padudeckoe penienre TMHEHHBIX YPaBHEHHH U CUCTEM JIMHEWHBIX
YPaBHEHHH.

8 KJIACC
Yuciia 1 BLIYUCJICHUSA
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KBanpatHslit kopens u3 uncia. [lonstae 06 upparpoHansHOM yucie. JlecaTuuHble TPpUOIMKEeHUs
uppanroHaNbHBIX uncen. CBoiicTBa apu(PMETHUECKUX KBAJPATHBIX KOPHEH M UX NPUMEHEHHUE K
peoOpa30BAHUIO YHCIOBBIX BHIPAKECHHUI U BHIYUCICHUSAM. J{eficTBUTEIbHBIC YK CTIa.

Crenens ¢ LenbIM NIOKa3aTesieM U e€ cBoiicTBa. CTaHapTHas 3alliCh YMCIA.

Auredpanyeckne BbIpaKeHUsl

KBanpaTHblii TPEXWIEH, PA3JIOKEHUE KBAJIPATHOTO TPEXUIEHA HA MHOKHUTEH.

Anrebpandeckas 1poob. OCHOBHOE CBOWCTBO anreOpamdeckoit apoodu. CrokeHue, BEIYUTAHUE,
YMHO’KEHUE, JIeJIeHUE alredpandeckux Apooeil. ParmonanbHble BEIpaKeHUsS U UX MpeoOpa3oBaHUE.

YpaBHeHHs U HEPAaBEHCTBA

KBanpatnoe ypaBHeHue, (popmysia KOpHEH KBajgpaTHOro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHUH, CBOJIALIMXCA K JIMHEHHBIM M KBajgpaTtHbIM. [Ipocreifiue npoOHO-palOHaNIbHbIE
YpaBHEHHMUS.

I'padmueckass umHTEprpeTanusi ypaBHEHHH C JBYMs NEPEMEHHBIMH M CHCTEM JIMHEHHBIX
YpPaBHEHUH € JBYMs IEepeMEHHBbIMU. lIpuMepbl penieHus CHCTeM HEIWHEHHBIX YPAaBHEHUH C JABYMs
IIEPEMEHHBIMH.

Pemrenne TekcTOBBIX 33724 anreOpanvdecKuM CrocoOoM.

UucnoBble HEPABEHCTBA U MX CBOMCTBA. HepaBeHCTBO ¢ OHOM NepeMeHHON. PaBHOCHMIBHOCTD
HEpaBeHCTB. JIMHEWHbIE HEPaBEHCTBA C OJHON nepeMeHHOW. CHCTEeMBI TMHENHBIX HEPABEHCTB C OJTHOM
MIEPEMEHHOM.

DyHKIMU

[Tonsarue dhynakiuu. O6mMacTh onpeeseHrs U MHOXKECTBO 3HaueHU GyHKInH. CrIoCOOBI 3a1aHUs
GyHKIMH.

I'padux ¢ynkmuu. Utenue cBoiictB ¢pyHkiuu no e€ rpaduky. [Ipumepsr rpadukoB GyHKIIUH,
OTPAKAIOIINX PEATbHBIE TPOLIECCHI.

OyHKINH, ONMCHIBAIOIINE IPAMYIO U OOpPAaTHYIO MPOTOPLHOHAIbHBIE 3aBUCUMOCTH, X TpaduKH.
Oyukmn y = X2, y = X3, y = \x, y=|x|. [padudeckoe peleHie ypaBHEHHI i CHCTEM YPaBHCHHL.

9 KJIACC

Yuciia 1 BbIYUCTICHUSA

PanmonaneHble yncia, UppalroHaibHbIe YHCIa, KOHEYHbIE U OECKOHEUHBIE JIECATUYHBIE JPOOU.
MHO0x€ecTBO ACHCTBUTEIBHBIX YHCEN, NEHCTBUTENLHBIE YMCIa KaK OECKOHEUHBIE JIECATHYHbBIE APOOu.
B3anMHO 0HO3HaYHOE COOTBETCTBUE MEXKIY MHOYKECTBOM JCHCTBUTEIBHBIX YUCEN U KOOPAMHATHOU
MPSIMOM.

CpaBHeHHE IeHCTBUTENBHBIX YUCEIl, apuMeTHUIecKue ASUCTBUS C JCHCTBUTENbHBIMU YUCIAMU.

Pa3mepbl 00bEKTOB OKPYKAIOIIETO0 MUPA, [UTUTEILHOCTD MIPOLIECCOB B OKPYXKAIOIIEM MHpE.

[TpubmmkE€HHOE 3HAUEHUE BEIMYMHBI, TOYHOCTH MpuOImkenus. Okpyrienue uucen. [lpukuaka u
OLICHKA PEe3YJIbTATOB BBIUYMCICHUMN.

YpaBHeHNns U HEpaABEHCTBA

JIuneiiHoe ypaBHeHue. Penienue ypaBHEHUM, CBOIAIINXCA K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PemnieHue ypaBHEHUM, CBOJSAIIMXCS K KBaApaTHbIM. bukBaapatHoe
ypaBHeHue. I[Ipumepbl pemeHus ypaBHEHHM TPETbEH M UYETBEPTOM CTENEHEW pa3oKEHUEM Ha
MHOKUTEIN.

Pemenne npoOHO-pallOHANBHBIX ypaBHEHHUH. PeleHune TEKCTOBBIX 3aau anreOpandyeckum
METOJIOM.

VYpaBHeHHeE ¢ ABYMs IEPEMEHHBIMU U ero rpaduk. Pemenue cucteM AByX JMHEHHBIX YpaBHEHUH
C IABYMs IIEpEMEHHBIMU. Pelienne cUCTeM IBYX YpPaBHEHHM, OJHO U3 KOTOPBIX JIUHEHHOE, a APYyroe —
BTOpO# cTenenu. [ paduueckas MHTEpIIpeTalus CUCTEMbI YpaBHEHUH ¢ ABYMsI IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3aJ1au aJIreOpandeckiuM CriocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.
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Pemrenne nMHENHBIX HEPABEHCTB C OAHON NIEPEMEHHON. PellleHne CucTeM JIMHEUHBIX HEPaBEHCTB
¢ oxHoi nepemenHoil. KBanparusie HepaBeHCTBa. I'paduueckas MHTEpIIpeTaisl HEPABEHCTB M CUCTEM
HEPABEHCTB C JIByMs IIEPEMEHHBIMU.

DOyHKUMA

KBangpatnunas ¢pynkius, e€ rpadguk u cBoiictsa. [lapabosa, KoOpAWHATHI BEpIIMHBI TApadOJIbI,
0Cb CHMMETPHH 1apaldoJIbl.

Ipadukn bynkmit: Y = kx, y = kx + b, y = k/x, y = X3, y = \x, y = |X| u nx cBoiicTsa.

YucioBbI€e 0CJI€10BATEIBHOCTH U IMPOIPEecCHH

[lonsiTue 4YUCIOBOM MOCIEIOBATENBHOCTU. 3aJaHUE II0CIIEOBATEIBHOCTH  PEKYPPEHTHOU
dbopmyioit u GpopmyIoi N-ro wieHa.

Apudpmernueckas U reomerpuueckas mporpeccur. Gopmynsl N-ro wieHa apuMETHIECKOW U
F€OMETPUYECKON MPOTrPECCUI, CYMMBI ITEPBBIX N WICHOB.

N3006pakenue uieHoB apu(MeTHIeCKOW U TeOMETPUUECKON MPOrpeccHii TOUKaMy Ha KOOPIUHATHON
IJI0CKOCTH. JIMHEHBIN U 3KCTIOHEHIMANIbHBIN pocT. CI0KHBIE TPOLEHTHI.

HNPEIMETHBIE PE3YJIbTATHI

K xonIty oOydenust B 7 kjacce 00yJaromuics MOIyIUT CICIYIONINE TIPEIMETHBIE PE3YyIbTaThI:

Yucia 1 BLIYMCIEHUS

BeImonHSTE, coderas yCTHbIE W THUCBMEHHBIC TPUEMBI, apH(PMeTHYeCKHe JCWCTBUS C
paIMoHaIbHBIMA YU CIIAMH.

HaxonuTh 3HaYeHUs] YUCIIOBBIX BBIPAKCHHM, MPUMEHATH Pa3HOOOpPA3HBIE CIIOCOOBI M MPHEMBI
BBIYHCIICHUS 3HAYCHHI JPOOHBIX BRIPAKEHUH, COIep KX OOBIKHOBEHHBIC U JACCATHUYHBIC POOH.

[TepexoauTs OT O/THO# (OPMBI 3aITUCH YUCEN K APYroi (IpeoOpa3oBbIBaTh ACCATUIHYIO IPOOh B
0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JICCITHYHYIO IPOOB).

CpaBHUBATH U yIIOPSIOYUBATH PALIMOHANIbHBIE YHCIIA.

OKpyrisTh 4yncia.

BbInonHAT, OPUKHUAKY U OLEHKY pe3yibTaTa BBIYHMCICHHUI, OLIEHKY 3HAUEHHUH YHCIIOBBIX
BbIpa)KeHUI. BBIMONHATE JEMCTBYS CO CTENEHAMU C HATYpaJIbHBIMU MOKA3aTEISIMHU.

[IpuMeHSTh NPU3HAKU ASTUMOCTH, Pa3I0KEHNE HA MHOKUTEIHN HaTypaJIbHBIX YHCEI.

Pemarp mnpakTUKO-OpMEHTHPOBAHHBIC 3aJaud, CBS3aHHbIE C OTHOIICHHEM BEJMYHUH,
MIPOMOPLIUOHAIBHOCTHIO BEJIMYUH, MPOLIEHTAMHU, MHTEPIPETUPOBATH PE3yJIbTaThl PEUICHUS 3adad C
y4€TOM OrpaHUYCHHM, CBI3aHHBIX CO CBOMCTBAMHU pPacCMaTPUBAEMbIX 0OBEKTOB.

AsiredOpanyeckue BbIPaKeHH s

Hcnonb3oBath anredpanveckyro TEPMUHOJIOTHIO U CHMBOJHUKY, MPHUMEHSTH €€ B IMpolecce
OCBOEHHS y4eOHOTO MaTepuana.

Haxonuth 3HaueHus: OyKBEHHBIX BBIPAKECHHUH MPH 3aJaHHBIX 3HAUCHUSAX [TEPEMEHHBIX.

BoinonHaTe mpeoOpa3oBaHUsl 1IENOTO BBIPAXKEHHST B MHOTOYJICH MPHUBEACHHUEM MOJ0OHBIX
ClIaraeéMbIX, PaCKpbITHEM CKOOOK.

BbINoNIHATE YMHOKEHUE OJJHOWIEHA HA MHOTOWIEH U MHOTO4YIEHA Ha MHOTOWIEH, IPUMEHSTh
(dbopMyIbl KBaZpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCyIIecTBIATh Pa3I0KEHUEe MHOTOYJIEHOB HA MHOKUTENU C MOMOIIBIO BBIHECEHUS 32 CKOOKH
00I1ero MHOXKHUTEIS, TPYIITUPOBKH CllaraeMbIX, TPUMEHEHUs (POPMYIT COKPAIEHHOTO YMHOKEHHUSI.

[TpumensaTh nmpeoOpa3oBaHUsi MHOTOWIECHOB JJISl PEIICHUS PAa3IMYHBIX 33/a4 U3 MATeMAaTHKH,
CMEXHBIX MPEMETOB, U3 peaTbHON MPAKTHKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypallbHBIMU TIOKa3aTeNlsAMU MJis MpeoOpa3oBaHUs
BBIPaKCHUN.

YpaBHeHHS H HEPABEHCTBA

Pemarr nuHeiHbIE ypaBHEHHS C OJHOW TEepeMEHHOW, MpPUMEHss MpaBUiia IMepexoaa OT
HCXOJHOTO YPaBHEHUS K PaBHOCHILHOMY eMy. [IpoBepsiTh, ABIISAETCS JIU YUCIIO KOPHEM YPaBHEHHS.

[TpumensTh rpaduueckrne METO bl IPH PEIICHUH TMHEHHBIX YPABHEHUH U X CHCTEM.
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[TonOGuparh mpuMephI Map YHCEN, SBISIONUXCS PElICHHEM JMHEWHOTO yYpaBHEHHUS C JIBYMS
IIEPEMEHHBIMU.

CTtpouTh B KOOPAWHATHOH MJIOCKOCTU TpauK JTUHEHHOTO YPaBHEHHUS C IBYMS [I€PEMEHHBIMU,
MOJIb3YACH TPaUKOM, TPUBOAUTE IPUMEPHI PELICHUS] YPABHEHUSI.

Pemarp cucrembl ABYX JIMHEHHBIX YPAaBHEHMH C JByMsl NEPEMEHHBIMM, B TOM YHUCIIE
rpapryeCKH.

CocTaBisTh U pelaTh JIMHEHHOE YPaBHEHUE WIN CUCTEMY JIMHEHHBIX YpaBHEHUH 1O YCIOBUIO
3a/1a4y, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aa4 ITOIY4ECHHBIN pe3yibTart.

DOyHKUMA

N300pakaTh Ha KOOPIWHATHON MPSMOI TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOPIHHATAM,
JIy4H, OTPE3KU, HHTEPBAJIbl, 3aIIMCHIBATH YUCIIOBBIE IPOMEKYTKU Ha aJIreOpanveckoM s3bIKeE.

OTmeuaTh B KOOPJMHATHOM IJIOCKOCTH TOYKH MO 33/IaHHBIM KOOpAMHATaM, CTPOUThH IpapuKu
nuHeHbIX QyHKUuid. CTpouts rpaduk QyHKIUU y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (PYHKIUN H3BECTHBIE 3aBUCUMOCTH MEXIY BEIMYMHAMHU: CKOPOCTb,
BpeMsi, pacCTOSIHUE, 1IeHa, KOJMYECTBO, CTOMMOCTh, IPOU3BOAUTEIBHOCTD, BpeMsl, 00BEM pabOTHI.

Haxonuts 3HaueHne GyHKUIMHK IO 3HAUYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil crnocoO TpencTaBleHUs WU aHaidu3a WHOOpPMAIMU, HU3BIEKATh U
MHTEPIPETUPOBATH MHPOPMAIINIO U3 TpahUKOB peaibHBIX MPOIIECCOB U 3aBUCUMOCTEN.

K xonIy oOyuenus B 8 kyacce o0y4Jaromuiicst IOIyYUT CIIETYIONIUE TPEIMETHBIE PE3YIIbTaThI:

Yucaa v BbIYUCICHUS

Hcnonp30BaTh HaYaJIbHBIE IIPEICTABICHNS O MHOYKECTBE JIEMCTBUTEIIBHBIX YUCEI JJI1 CPABHEHUS,
OKpPYTJIEHUS ¥ BBIYUCIIEHUH, N300pakaTh AEMCTBUTEIbHBIC YHCIIA TOYKAMHU Ha KOOPAWHATHON IIPSIMOM.

[IpumeHsaTh MOHATHE apU(METHUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh KBaJpaTHbIE KOPHH,
HCIOJIb3YS MTPU HEOOXOIMMOCTH KaJIbKYJIATOP, BHITOJIHATH IPe0Opa30BaHusl BIpAKEHUH, COAEpIKAIIIX
KBaJIpaTHbIE KOPHH, UCTIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBath 3anucu G0MBIINX U MaJbIX YHCEJ C MOMOIIBIO JECSITHUUHBIX Ipo0ell u creneHei
gucina 10.

AnredOpanyeckue BbIpaKeHUs!

[IpyuMeHSTh NOHATHE CTENEHH C LIETBIM ITOKa3aTeNieM, BBIIOIHSITh Peo0pa3oBaHusl BbIPaXKEHUH,
COJIEpXKAIIUX CTEIEHU C LEJIbIM MOKa3aTeeM.

BoInosHATE TOXAECTBEHHBIE MMPEOO0pa30BaHMs PAlMOHANBHBIX BBIPAKEHUI Ha OCHOBE MPABUI
NEeUCTBUI HaJl MHOTOUYJICHAMH U alIreOpandecKuMu Ipo0smMu.

PacknanpiBate KBagpaTHbIA TPEXWIEH HA MHOKHUTEH.

[IpumensaTs npeoOpa3zoBaHUSI BBIPAKEHUM JUISl PEIICHUS PA3IUYHBIX 33Ja4 U3 MaTeMaTHKH,
CMEXHBIX MTPEAMETOB, U3 PEATILHON IIPAKTUKH.

YpaBHeHNs U HEpaABEHCTBA

Pewate nuHeliHble, KBalpaTHbIE YPABHEHUSI U PALlMOHAJIbHBIE YPABHEHUSI, CBOJSIIUECS K HUM,
CUCTEMBI JIByX YPABHEHUI C IByMs IEPEMEHHBIMHU.

[IpoBoauTh mMpoOCTEMIINE HMCCIEIOBAHUS YPAaBHEHHM M CHCTEM YpPaBHEHHI, B TOM 4YHUCIE C
IpUMEHEHHEeM TIpadHUyuecKuX MNpeicTaBiIeHUi (yCTaHaBIMBaTh, UMEET JIM YpaBHEHHE MJIM CHCTEMa
ypaBHEHUH PELIeHHUs, €CIIH UMEET, TO CKOJIBKO, U IpoyYee).

[lepexoauTs OT cia0BecHON (POPMYIHMPOBKH 33/1a4M K €€ aaredpanyeckoid MOJIENN ¢ TOMOIIbIO
COCTAaBJICHUS YPaBHEHUS UM CUCTEMBI YPABHEHUM, HHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM
3aJ1a4M MOJTY4YEHHBIN pe3yJbTar.

IIpuMeHATh CBOWMCTBAa 4YMCIOBBIX HEPABEHCTB Il CPABHEHMs, OLIEHKH, pellaTh JIMHEHHbIE
HEPaBEHCTBA C OJHOM MEPEeMEHHOM M MX CHCTEMBbI, JaBaTh T'papHUUECKyI0 WIUTIOCTPAIIMI0 MHOXKECTBA
pELIeHN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUMA

22



[TornMaTh M KCHOJB30BATh (YHKIMOHAIBHBIC TOHSATHA U S3bIK (TEPMUHBI, CHMBOJIMYECKHE
0003HAauCHHs), ONMPEAENATh 3HAaueHUE (YHKUMU IO 3HAYCHUIO apryMEHTa, ONPEACISTh CBOWCTBA
¢byHKIMY 110 e€ TpaduKy.

CtpouTts rpadKy 31eMEeHTapHBIX (PYHKIMNA BUA:

y=k/x,y=x2, y=x3,y = |x|, y = VX, oImcbIBaTh CBOMACTBA YHCIOBON (YHKIUH 110 &8 rpaduKy.

K konIty oOydyenus B 9 kjacce oOy4aromuiics MOXY4UT CIEAYIOIINE TPEIMETHBIE Pe3yIbTaThl:

Yucia 1 BbIYMCIEHUS

CpaBHHBATH U yIOPSAIOYNBATH PAMOHATBHBIE U UPPAIMOHAILHBIC YK CTIA.

BemonsaTe apudmerndeckue ACHCTBHUS C PANMOHAIBHBIMH YHCIAMH, COYETasl YCTHBIE H
MUCHMEHHBIC TPUEMBI, BHITIOIHATD BEIYMCIICHUS C UPPALMOHATIHLHBIMH YHCIAMH.

HaxonuTh 3HaueHHMs CTENEHEeW C IEeNbIMU IOKAa3aTeNsIMH W KOPHEH, BBIUUCISATH 3HAYCHHUS
YHCIIOBBIX BBIPAKECHHM.

OKpyTosTh NEWCTBUTENFHBIC YHCIIA, BBHITIONHITH MPUKUAIKY Pe3yJIbTaTa BBIYMCICHUH, OLIEHKY
YHCIIOBBIX BBIPAKECHHM.

YpaBHeHHUS U HEPABEHCTBA

Pemrate nuHelHBIE W KBaJpaTHBIC YpaBHEHHs, YpaBHEHHs, CBOJSIIMECS K HUAM, MpOCTEHIINE
IpOOHO-pallMOHANIBHBIE YPAaBHEHHUS.

Pemrate cucteMbl OBYX ITWMHEWHBIX ypaBHEHWH C JBYMsI TEPEMEHHBIMH W CHCTEMBI IBYX
YpaBHEHHIA, B KOTOPHIX OJTHO YpaBHEHHUE HE SBISICTCS IMHEHHBIM.

Pemrate TekcTOBBIE 3a71a9M aNTreOPaMYECKHM CIIOCOOOM C TIOMOIIBIO COCTABJICHUS YPaBHEHHSI WK
CHCTEMBI JIBYX YPAaBHEHHH C JIBYMsI TIEPEMEHHBIMHU.

[IpoBoauTHE MpOCTEMIINE HMCCIEIOBAHNS YPAaBHEHHM W CHCTEM YpPAaBHEHHH, B TOM 4YHCIE C
IIPUMEHEHHEM TIpadUyuecKuX MNpeAcTaBiIeHUN (yCTaHaBIMBAaTh, UMEET JIM YpPaBHEHUE WIIM CHCTEMa
YPaBHEHMH peleHMs], €CIIM UMEET, TO CKOJIBKO, U IIpoUee).

Pemate nuHeiiHbIe HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, N300paXkaTh pELICHHE HEPABEHCTB
Ha YUCJIOBOW MPSAMOM, 3aIMChIBATh PELICHHUE C IOMOIIbIO CUMBOJIOB.

Pemate cucteMbl JIMHEMHBIX HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIONIME KBAJPaTHOE
HEpPaBEHCTBO, N300pa)kaTh PELLICHUE CUCTEMbl HEPABEHCTB HA YMCIOBOH MPSIMOIL, 3alMChIBaTh PEIICHUE
C MIOMOLIbIO CHMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA NIPH PELLICHUN PA3IMUHBIX 331au.

DOyHKIUU

Pacnio3naBate (QyHKIMM H3ydeHHbIX BHOB. IloKa3bIBaTh CXEMaTHYECKH pAaclOJIOKEHUE Ha

KOOPAMHATHOM MI0CKOCTH rpadukoB GpyHKIwi Buga: Y = kx, y = kx + b,y =k/x,y=ax2 +bx + ¢,y =
x3, y =X, y = |X|, B 3aBHCHMOCTH OT 3HaYeHHI KOO)DUIIMEHTOB, OIKMCHIBATE CBOICTBA (YHKIIHIA.

Crpouts 1 u300paxaTh CXeMaTHUYECKH rpadiKu KBaJApaTHUHBIX QYHKIUH, ONMCHIBATH CBONCTBA
KBaJIpaTHUHBIX QYHKIUI M0 UX rpadukam.

PacnioznaBate kBaapaTHuHyl0 (GYHKIHIO 1O (Gopmyse, MPUBOAUTH MPUMEPHI KBaAPATUUHBIX
GyHKIMN U3 peadbHON KU3HU, PUIUKH, TEOMETPUH.

YucaoBbie MOCIAEI0BATEIbHOCTH H IPOIPEeCCHH

PacroznaBath apu(MeTHUECKyI0 M TE€OMETPUYECKYIO TMPOTPECCHH TMpPU pPa3HBIX crocobax
3a/1aHUs.

BbInoNHATE  BBIYMCIEHUS C HCHONB30BaHWEM (opMyl n-ro uieHa apudMeTHdeckol u
F€OMETPUUECKOU MPOTPECCUi, CyMMBbI MEPBBIX N YJICHOB.

N300pakaTh 4iaeHbl MOCIeI0BATEILHOCTH TOUKAMU Ha KOOPAMHATHOM MIIOCKOCTH.

Pemrate 3amaum, cBsi3aHHBIE C YHMCIOBBIMU MOCIEAOBATEIBHOCTAMM, B TOM YHCIE 33Ja4d W3
pealbHOM JKU3HM (C HCTIOIh30BAaHUEM KAIBKYISITOPA, IM(PPOBBIX TEXHOJIOTHH).
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TEMATHYECKOE IINTAHUPOBAHMUE

7 KJIIACC
KosmmuecTBo yacos
Ne HanmeHoBaHMe pa3/iesioB U TeM DuieKTpoHHbIe (U poBHIE)
Kontpoasubie | Ilpakrnueckue
n/n NPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoTbl
1 Yucna u Beruncienus. PanronansHeie o5 5
yucia
2 VYpaBHEHHS 1 HEPABEHCTBA 20 9
3 Koopnunats! u rpaduxu. @yHkuun 24 1
4 AnreOpanvecKkre BEIPOKECHUS 27 1
5 [ToBTOpeHuUE 1 0000IICHNE 6 1
OBIIEE KOJIMYECTBO YACOB I10 102 7 0

I[TPOTPAMME
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8 KJIACC

KosmnuecTBo 4yacoB DJIeKTPOHHbIE
Ne n/m E;Z?;th;::me PALCIOB M TEM Beero Konrtpoabubie | IlpakTuueckue f)lg;g)cg:::::gbﬂme
padoTsbI padoThI pecypebi
1 UYucna u Beruucnenus. KpagpatHeie KOpHH 15 1
2 Uwucna u Berarcnerns. CTENEHb ¢ IeIbIM 7
MoKa3areaemM
3 AnrebpandecKkue BbIpaKEeHHUSL. 5
KBagpartHslii TpéxuieH
4 AnrebpandecKkue BbIpaKeHHUSL. 15 1
Anrebpanyeckas 1poOb
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1
ypaBHEHHUS
6 ypaBHeHI/IfI 1 HepaBeHCTBa. CHCTEMBI 13
ypaBHEHUI
7 YpaBHeHus 1 HepaBeHCTBA. HepaBeHCcTBa 12 1
8 Oyukiyu. OCHOBHBIC IOHATHUS 3
9 OyHk1uu. YucmoBeie GyHKITMH 9 1
10 IToBTOpeHue u 06o0IIeHNE 8 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 1
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9 KJIACC

KoanuecTBo 4acoB
Ne HaumeHoBaHue pa3ie/ioB U TeM JuekTpoHHble (MU poBbIE)
n/n | mporpaMmmsl Bcero Konrpoaeusre | Ipaxieckue o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
1 Yucna v BeruncieHus. JleicTBUTENbHBIE 9 1
qucia
2 ypaBI:IeHI/ISI U HEPABEHCTBA. VYpaBHeHus ¢ 14 1
OJTHOM TIEpEMEHHOM
3 VpaBHeHHf[ 1 HepaBeHcTBa. CucTembl 14 1
ypaBHEHUMN
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1
5 DyHKIUN 16 1
6 YucoBbIe TOCIE0BATEILHOCTHU 15 1
7 HOBTOPGHI/IG, 000011eHe, CUCTEMATHU3AIUS 18 1
3HaHUHU
OBUIEE KOJIMYECTBO YACOB I10 102 7 0
[TPOI'PAMME
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PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS» B 7-9 KITACCAX
HHOACHUTEJIBHAA 3AIIMCKA

['eomeTpust Kak OOMH M3 OCHOBHBIX Pa3/EOB IIKOJIbHOM MAaT€MaTHKH, UMEIOIIHUM CBOEH
[ENbI0 00ECIeYnTh H3Y4YeHHE CBOWCTB M pa3MepoB (UTyp, MX OTHOIICHUH W B3aWMHOE
pacroJio’)KeHUe, OMUPACTCSl Ha JIOTMYECKYIO, JOKa3aTelbHYK JIUHHUIO. LleHHOCTh u3yueHus
Te€OMETPUH Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus 3aKIOYAETCS B TOM, YTO O0yJarOIIUiiCs
YUUTCS TPOBOAMUTH JOKa3aTEJbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUYECHMUS,
JOKa3bIBaTh WCTHHHBIC YTBEPXKICHHS M CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH
pacCcyXJICHUS «OT MPOTHBHOTOY», OTJINYATh CBOMCTBA OT MPU3HAKOB, (OPMYIUPOBATH OOpATHEIC
YTBEPKJICHUSI.

Bropoii nenbio u3ydeHusi reOMETPUU SIBIISIETCA UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa Mpu
pelIeHn KaK MaTeMaTHYeCKUX, TaK U MTPAKTUYECKUX 3a71a4, BCTPEYAIOIIUXCS B peaIbHOM KU3HU.
OOyyaromuiics JOJDKEH HAay4dUThCsl ONPENENIUTh N€OMETPUYECKYI0 (Urypy, OnucaTh CIOBAMU
JAHHBIN YepTEX UM PUCYHOK, HAWTH IUIOIIAb 3€MEJIBHOIO YYacTKa, PACCUYUTATh HEOOXOIUMYIO
JUIMHY OINTOBOJIOKOHHOTO KabOens win TpeOyemble pa3sMepbl rapaxka ajsi aBTOMOOWIsS. DToMy
COOTBETCTBYET BTODasi, BHIYMCIUTEIbHAS JUHUS B U3y4eHHH TeoMeTpuu. [lpu pemenun 3amgaq
MPAKTUYECKOI0 XapakTepa o0yJaroluiics YYUTCsS CTPOUTh MaTeMaTUYECKUE MOJIEIH PealbHbIX
KU3HEHHBIX CHUTYyaIlllii, MPOBOJUTH BBIUYMCICHUS W OIICHHWBATh aJCKBATHOCTH IOJYyYEHHOTO
pe3ynbrarta.

Kpaiine BaxHO TOMUEPKUBATH CBSI3U TEOMETPHHM C JAPYTUMHU YUYCOHBIMH TPEIMETAMH,
MOTHUBHPOBATh  HUCIIOJIb30BaTh  OMPEJCIICHUs] TeOMETPHUYEeCKMX (Uryp ¥ TOHSITHH,
J€MOHCTPUPOBATh IPUMEHEHHUE MOTYYSHHBIX YMEHUH B (QU3HKE U TEXHUKE. DTH CBSI3U HauboJjee
SPKO BUJIHBI B TeMax «BekTtope», « TpUroHoMeTpuuecKkue COOTHOIIECHU», «MeTo1 KOOpAUHAT
u «Teopema [Tudaropa.

VYueobnniii kypc «l'eomeTpus» BKIIOYACT CIIEAYIONINE OCHOBHBIC Pa3lieibl COIACPKAHUS:
«['eomerpuueckue Qurypel W HX CBOHCTBa», «l3MepeHHe TeoMeTpUYECKUX BEIUMYUHY,
«/lexapToBBl ~ KOOpAMHATHI Ha IUIOCKOCTW», «BekTtope», «/IBukeHHS  IUIOCKOCTHY,
«IIpeobpazoBanus 1MOI0OUS.

Ha nzydyenue yuebHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiracce — 68 yacos (2
yaca B HeJIel), B 8 kiacce — 68 dacoB (2 yaca B Henenwo), B 9 kimacce — 68 yacoB (2 vaca B
HEJIEITIO).
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COJEP)KAHUE OBYYEHMSA
7 KJIACC

Havanbuelie nonstus reomerpun. Touka, npsMas, OTpe30K, Jiyd. Yros. Buasl yrios.
Beprukanbaele M CcMexHbIE yriabl. buccekrpuca yria.  Jlomanas, MHOTOYIOJIbHUK.
[TapamenpHOCT ¥ NEPIEHAUKYIAPHOCTD IPSIMBIX.

Cummerpuunbie purypel. OCHOBHBIE CBOHCTBA 0CEBON cMMMETpUU. [Ipumepsr cummeTpun
B OKPY’KAIOIIIEM MUDE.

OcHOBHBIE TIOCTPOEHMSI C TOMOLIBIO IUPKYJIS U TMHEWKH. TpeyronbHuk. BeicoTa, Mmeauana,
OmcceKkTpuca, MX CBOMCTBA.

PaBHOOeIpeHHBIN 1 PaBHOCTOPOHHUM TpeyroibHUKH. HepaBeHCTBO TpeyrojabHUKA.

CpoiicTBa W TMNpU3HAKK paBHOOEIPEHHOTO TpeyroyibHUKa. [Ipu3Haku paBeHCTBA
TPEYrOJIbHUKOB.

CpoiicTBa M MpHU3HAKU MapajuieNbHbIX MpsMbIX. CymMMa yrjioB TpeyrojbHUKa. BHemiHue
YIJIBI TPEYTOJIbHUKA.

[IpssmoyromnpHbIli TpeyrojgpHUK. CBOMCTBO MeauaHbl MPSIMOYIOJBHOTO TpPEYroJIbHHKA,
MpOBEAEHHOW K rumoTeHy3e. IIpu3Hakm paBeHCTBA IPSAMOYIOJIBHBIX — TpPEYTOJIbHHKOB.
[IpssMOYrOIBHBIN TPEYTrONBHUK € yriioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE JOMAHOM,
TeopeMa o 0oJIbIIEM yriie U OoJIbLIeH CTOpOHE TpeyrojbHuKa. [leprnenuKyasp U HakJIOHHasL.

['eomeTpuueckoe MecTo ToYeK. buccekTprca yria M CEpeAUHHBIN NMEPHEHIUKYIAp K
OTpPE3KY KaKk F€OMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb M Kpyr, XOpJa M JuUaMeTp, WX CBOWCTBA. B3auMHOE pacnosoxeHue
OKpykHOCTH 1 npsimoit. KacarenpHas u cexymas Kk OKpy»kHOCTH. OKpy>KHOCTb, BIUCAaHHAs B YT OJI.
BrnircaHHas u onncaHHas OKPYKHOCTH TPEYrOJIbHUKA.

8 KJIACC

Yetbipéxyronbauku. [lapamnenorpaMm, €ro mnpu3Haku W cBoWcTBAa. YacTHble ciiydan
napajyuieorpaMmoB (IpsSMOYTOJIBHUK, poMO, KBaJpar), WX IpHU3HAKU U cBoicTBa. Tpamenus,
paBHOOOKas Tpameuus, e€ cBolicTBa U npusHaku. [IpsmoyronpHas Tpamnenusi.

Meton ynBoenus menuanbl. llentpanbnas cummerpus. Teopema QPaneca u Teopema o
MIPOMOPLIMOHAIBHBIX OTPE3KAX.

CpenHue TMHUU TpEyroJibHUKA U Tpanenuu. L{eHTp Macc TpeyronbHuKa.

[Tonobue TpeyroapHukoB, kodddumueHT nmogodus. [IpusHaku moao0us TPEyroIbHUKOB.
[Ipumenenne no100ust MpU PelIeHNH MPAKTUIECKHX 3aa4.

CpoiicTBa momaaei reomerpuueckux (uryp. @opmynbl UIsl TUIOMIAANA TPEYTOJIbHHKA,
napajuienorpamma, pom0a u Tpanenuu. OTHOIIEHHE IUIoMaAeH Mo00HBIX Guryp.

Brruncnenue miomaaei TpeyroibHIUKOB U MHOTOYTOJIbHUKOB Ha KJIETUaTOi Oymare.

Teopema [Tudaropa. [lpumenenue Teopems [udaropa npu pemnieHnn NnpakTHYECKUX 3a1ad.

CuHyc, KOCHHYC, TaHT'€HC OCTPOrO yIjia MPsSIMOYrOJBHOTO TpeyrojibHUKa. OCHOBHOE
TPUTOHOMETPHYECKOE TOXAEeCTBO. Tpuronomerpuueckue ¢Gpynkiuu yrios B 30, 45 u 60°.

BrrcanHble M IEeHTpaNbHBIE YIIIbI, YTOJI MEXIY KacaTelbHON M XOPIOH. YT MEXIy
XOp/JaMHU U CeKyIINMMHU. BriricaHHbIe U ONTUCaHHbBIE YETHIPEXYTOJIbHUKH. B3auMHOe pacroioxkenue
IBYX OKkpyxHocTel. Kacanue okpyxHocrteit. O01e kacaTreIbHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC
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Cunyc, xocunyc, TanreHc yriaos ot 0 10 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
@OopMyIIbI IPUBEICHUS.

Pemenune tpeyronpHukoB. Teopema KOCHMHYCOB M TeOopeMa CHHYCOB. PemieHue
IIPaKTUYECKUX 337a4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[Ipeo6pazoBanne nonoous. [loqodre cooTBETCTBEHHBIX JIEMEHTOB.

Teopema o mpou3BeIeHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUH OTPE3KOB CEKYIIHX,
TeOpeMa O KBaJpaTe KacaTeIbHOM.

Bexrtop, anuHa (MOAYNb) BEKTOpAa, COHANpPABIEHHBIE BEKTOPBI, IPOTHUBOMOJIOKHO
HaIIPaBJIEHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpallM HaJ
BeKTOpamu. Pa3iiokeHue BEKTOpa Mo JIByM HEKOJUIMHEApHBIM BekTopaM. KoopauHaThl BEKTOpA.
CkansipHO€ MMPOU3BEIECHNE BEKTOPOB, IPUMEHEHUE JIIsl HAXO0KJICHUS JIIMH U YIJIOB.

JlexapTOBBl KOOPJAMHATBI HA IUIOCKOCTH. YPAaBHEHHsA MPSIMOA M OKPYXKHOCTH B
KOOpJMHATaX, IepeceuyeHre OKPYKHOCTEHN U MpsAMbIX. MeTo1 KOOpAUHAT U €ro MpUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. J[TMHA OKpYKHOCTHU. ['pajtycHas U paauaHHas Mepa yria,
BBIYMCIIEHUE JUIMH OYT OKpYyxHOCTel. [nonmans kpyra, cekropa, CErMeHTa.

JIBUKEHMS TUIOCKOCTH U BHYTPEHHHE CUMMETPUU QUTYp (3JIeMEHTapHbIe IPEICTABICHNS).
[TapannensHbiii nepenoc. [1oBopoT.

HNPEAMETHBIE PE3YJIBTATBI

K konmy oOydenuss B 7 KJjacce OOYyJarONIUICS TIOMYyYUT CICAYIOIINE MPEAMETHBIC
pe3YNIbTATHI:

Pacmo3naBate wW3ydeHHBIE TeOMETpUYECKHE (UTYPBI, OMPEACNATh WX B3aUMHOE
pacnoiokeHue, n300paxkaTb reOMETpUUECKHE PUTYPHI, BBIMOIHITH YEPTEKHU 10 YCIOBHIO 3a/1aUH.
W3mepsaTh auHEMHbIE U YITIOBBIE BEMYHMHBI. PemiaTe 3a1aud Ha BHIYMCIEHUE JJIUH OTPE3KOB U
BEJIMYMH YTJIOB.

Jlenate rpyOyro OIEHKY JIMHEHHBIX U YTJIOBBIX BEIHUYUH MPEAMETOB B pEAIbHOMN KHU3HHU,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuuare pa3mMepsl 3TUX 0OBEKTOB MO MOPAIKY BEIUYNHBI.

CTpouThb 4epTeKH K TEOMETPUUYECKUM 33/1a4aM.

[lonb3oBaTbcsi NMpU3HAKAMU PABEHCTBA TPEYrOJbHUKOB, HCIONB30BaTh IPU3HAKH U
CBOMCTBa paBHOOEPEHHBIX TPEYTrOJIbHUKOB IPU PEIICHUU 33]1a4.

[IpoBOIUTH TOTHYECKHE PACCYKIEHUS C UCIIOJIb30BAHUEM T€OMETPUUECKIX TEOPEM.

[lonb3oBaThcsi MpHU3HAKAMU PABEHCTBA MPSAMOYTOJbHBIX TPEYrOJbHUKOB, CBONHCTBOM
MEJMaHbl, MPOBEAEHHOW K THUIOTEHY3€e TMPSMOYrOJBHOTO TPEYrojbHUKA, B pPELICHUU
reOMEeTPUYECKUX 3a/1a4.

Onpenenars napauieTbHOCTh MPSAMBIX C MOMOMIBIO YIJIOB, KOTOpPBIE O0pa3yeT ¢ HUMH
cexymas. Onpeaensars NapajuIebHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK
OJIHOU MIPSIMOM /10 TOYEK JAPYroil mpsiMOM.

Pemats 3a1aun Ha KeT4aToit Oymare.

[IpoBOIUTH BBIYUCIICHUS W HAXOAWTh YHUCIOBbIE U OYKBEHHbIE 3HAYCHHS YIJIOB B
reOMETPHUYECKUX 3a/1a4aX C UCIOJIb30BAHUEM CYMMBI YTIJIOB TPEYroJIbHUKOB U MHOTOYT'OJIbHUKOB,
CBOJCTB yIJIOB, 00pa30BaHHBIX IIPU MEPECEUCHHUH ABYX MapaUIeIbHBIX MPSMBIX CeKyIlel. Pemats
MPaKTUYECKHE 3a7a4l Ha HAXO0K/ICHHUE YTJIOB.

Brnagets moHATHEM T€OMETPUUYECKOTO MECTa TOUEK. YMETh OMPEeNITh OUCCEKTPHUCY yria
Y CEpEAMHHBINA MEPIEHIUKYIIAP K OTPE3KY KaK TEOMETPUUYECKUE MECTA TOYEK.

@opMynHpOBATH ONpPEACIICHUS] OKPY)KHOCTH M Kpyra, XOpJAbl U AUaMeTpa OKPYKHOCTH,
MOJIb30BATHCSI UX CBOMCTBAMH. Y METh MPUMEHSTh 3T CBOKMCTBA MPU PEIICHHUH 3a]au.

Bragets moHATHEM ONMHUCAHHOW OKOJIO TPEYrOJIbHHKA OKPYXHOCTH, YMETh HaXOAUTh €&
ueHtp. [lonp3oBarbes (hakTaMu 0 TOM, YTO OMCCEKTPUCH YTIIOB TPEYTOJIbHUKA MEPECEKAIOTCS B
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OIHOW TOYKE, U O TOM, YTO CEpEeIUHHBIC TEPIEHAUKYISAPHl K CTOPOHaM TpPEyroJbHUKA
IIEPECEKAIOTCS B OHON TOUKE.

Bnanetp TOHATHEM KacaTelnbHOM K OKPYKHOCTH, TIOJB30BATBCS TEOPEMOH O
NEPIECHINKYIIIPHOCTH KacaTeIbHOW U painyca, MPOBEIEHHOTO K TOUKE KaCaHHs.

[lonp30BaThcs  MPOCTEHIIMMH TEOMETPHUECKUMH  HEpaBEHCTBaMH, IIOHUMATh HX
MIPAKTUYECKUM CMBICIL.

[TpoBOANTE OCHOBHBIE T€OMETPUIECKHE TIOCTPOCHHUS C TOMOIIBIO IIUPKYJIIS M IMHEHKH.

K xoHmy oOyuenuss B 8 ki1acce OOydJaroUIMiics TOJNYYUT CIEAYIOIIAE MNPEIMETHBIC
pe3yabTaThl:

Pacnio3HaBaTte OCHOBHBIE BBl YETHIPEXYTOJIHHUKOB, WX ASJIEMEHTHI, TOJIb30BATHCS HX
CBOMCTBAMH IIPH PELICHUN TE€OMETPHUYECKHX 3a/1a4.

[IpuMeHsTH CBOWMCTBAa TOYKM TIEPECEUCHHS MEIHAaH TPEYrojbHHKA (LEHTpa Macc) B
peleHnH 3a1ad.

Brnaners moHsATHEM CpeHEH JMHUM TPEYroJIbHUKA M TPAINCIUH, TPUMEHITh X CBOWCTBA
IIpY pEIIeHUM reoMeTpudeckux 3angad. llosb3oBarecs Teopemoit daseca M TeopemMoil o
MPONOPIHOHABHBIX OTPE3KaX, MPUMEHSTh UX JUIS PEIICHUS MPAKTUIECKUX 3a/1a4.

[TpuMeHsTh IPU3HAKH TIOO0HS TPEYTOJLHIKOB B PEIICHUH TEOMETPUIECKUX 3a/1a4.

[Tome3oBaThes Teopemoii [Tugaropa uist penieHus TeOMETPHYECKUX U IMPAKTHYECKUX 3a/1a4.
CTpouTh MaTeMaTHYECKYIO MOJIENb B MTPAKTHYECKUX 3a/1a4aX, CAMOCTOSITEIIFHO JeTaTh YePTEK U
HAXOJIUTh COOTBETCTBYIOIINE JTHHBI.

Bnanetp mMOHATHSIMH CHHYCa, KOCHHYCa WM TaHTEHCAa OCTPOTO YIJia MPSIMOYrOJHHOTO
TpeyrosbHUKa. [101630BaThCS STUMH MOHATUSMHE JUTSI PEIICHUS IPAKTUIECKUX 33/1a4.

Beruucnsate  (pasnmuyHbIME - ciocoOaMM) — IUIOMIAAb  TPEYrojdbHUKA W IUIOIIAJN
MHOTOYTOJIbHBIX ~ Quryp (TOJIB3ysACh, TH€ HEOOXOIUMO, KalbKylasTopoMm). [IpuMeHATH
MIOJIy4EHHbIE YMEHUS B IPAKTHUECKUX 3ajjauax.

Bnanerp NOHATHSAMHM BIOUCAHHOTO M ILIEHTPAJIbHOIO YIJa, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIVIAX, yIilaX MEXAY XOpJaMH (CEKyILIMMU) U YIJIe MeXly KacaTeJIbHOU U XOpAoH pu
peLIeHNH T€OMETPUUECKUX 3a/au.

Brnaners moHATHEM ONMMCAHHOTO YETBIPEXYTOJbHMKA, NMPUMEHSATh CBOMCTBA OMHCAHHOTO
YeThIPEXYroJbHUKA IPU PEIICHUH 3a1au.

[IpuMeHATh MOJy4EeHHBbIE 3HAHMS HA MPAKTUKE — CTPOUTh MATeMaTHUECKUE MOJENIU JUIs
3aJay peaJbHON KU3HU U IIPOBOJUTH COOTBETCTBYIOLINE BBIYMCICHUS C IPUMEHEHUEM 000U
U TPUTOHOMETPUH (II0JIb3YACh, I1€ HEO0X0AUMO, KaIbKYIISITOPOM).

K kxoHy oOyueHuss B 9 kuacce oOydarouuiics IMOJIYYUT CIEAYIOIIUME HPEIMETHBIE
pe3ynbTaThl:

3HaTh TPUTOHOMETpUYECKHE (PYHKIIMU OCTPBIX YIJIOB, HAXOAUTh C UX MOMOILBIO pa3IUyHbIe
3JIEMEHTBl MPSMOYTOJIBHOTO TPEYTrOJIbHUKA («pELIeHHe MPSIMOYTOJbHBIX TpPEYrOJbHUKOBY).
HaxonuTh (¢ HOMOILIBIO KAJIBKYIATOPA) JUIMHBL U YIJIbI JU1 HETAOJMYHBIX 3HAUCHUH.

[Tonp3oBaTbes GopMyliaMu MPUBEAECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUIs1 HAXOKJECHUS COOTHOLLIEHUHM MEXly TPUTOHOMETPUYECKUMHU BEJIMYMHAMM.

Hcnonb30BaThk TeOpEeMbl CUHYCOB U KOCHHYCOB Ul HaXOXKJIEHHs Pa3IMYHBIX 3JE€MEHTOB
TPEYroJIbHUKA («pEIICHUuEe TPEYrOJbHUKOBY), NMPUMEHATh MX IMPU PELICHUH I'€OMETPHUECKUX
3ajay.

Brnanets noHsaTHAMU npeoOpa3zoBaHUs MOA00US, COOTBETCTBEHHBIX AJIEMEHTOB 1OJ0OHBIX
¢uryp. [lonp30oBaThbes CBONCTBaAMHU 10100Ms TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JUIMHBI U
HaXOJUTh YIIbl y MOA0OHBIX ¢uryp. IlpumensTs cBoiicTBa MOJO0MS B MPAKTUYECKHUX 3ajayax.
YMeTh NpUBOANUTH MPUMEPBI NOJOOHBIX (PUTYP B OKpPYXKAIOIIEM MHpE.

[Tonp30BaThcs TEOpeMaMu O MPOU3BEAECHUU OTPE3KOB XOPJ, O MPOM3BEIEHUH OTPE3KOB
CEeKYIIMX, O KBajjpaTe KacaTeIbHOM!.
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[Tonp30BaThcs BEKTOpaMH, MOHUMATh HMX TEOMETPUYECKHA U (PU3MUECKUI CMBICIH,
IOPUMEHATh MX B PELICHHHM TE€OMETpUYecKUX M (usmueckux 3anad. [IpuMeEHSATH cKaspHOE
IIPOU3BEICHUE BEKTOPOB [UIsl HAX0XKACHUS JJIMH U YIJIOB.

[lonp30BaTbcsi METONOM KOOpPAMHAT Ha INIOCKOCTH, IMPHUMEHATh €r0 B PELICHUU
F€OMETPUYECKUX U IIPAKTUYECKUX 3a1a4.

Bnagers MoHATHSAMU NPaBUIBLHOIO MHOTOYIOJIBHHUKA, JJIUHBI OKPY)KHOCTH, JJIMHBI AYyrd
OKPYKHOCTM M PpaJUaHHOM MEpbl YIJVIA, YMETh BBIYMCIATH IUIOMAJL KpPyra M €ro 4YacTew.
[IpMeHSATH MOTy4YE€HHbIE YMEHMSI B IPAKTUUECKUX 3a7a4ax.

Haxomuth ocu (MM UEHTPH) CUMMETPHH (QHUTYp, TPUMEHSTHh ABMKEHHS IUIOCKOCTH B
MPOCTEUIINX CITyqasiX.

[IpuMeHATH MoJlydeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMATUYECKUE MOJAETH JUIs
3aJ1a4 peajbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOLINE BHIYMCIICHUS C IPUMEHEHUEM MOJ00MS
Y TPUTOHOMETPUUYECKUX (PYHKIUHN (TOIB3YSICh, 1€ HEOOX0IUMO, KAJIbKYJIATOPOM).
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TEMATHYECKOE IINIAHUPOBAHUE

7 KJIIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
No /n HanmeHoBaHMe pa3je/ioB U TeM Kontpoabnbie | TpakTieckue (uu¢posrbie)
NPOrpaMMmblI Bcero 5 6 o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypebi
[Ipocreiime reoMmerpuueckue GUrypsl U
1 nX cBOMCTBa. MI3MepeHne reomeTpuaecKux 14 1
BEJIMYMH
2 TpeyronbHUKI 22 1
3 [TapannenbHble IpsIMBIE, CyMMa YIJI0B 14 1
TPEYTrOJIbHUKA
4 OxpyxHOCTb U Kpyr. I'eomeTpruyeckue 14 1 1
ITOCTPOCHHUS
5 [ToBTOpeHue, 0000IIeHNEe 3HAHUI 4 1
OBIIEE KOJIJMYECTBO YACOB I10 ITPOTPAMME 68 5 1
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8 KJIACC

KoJumnuecTBo yacos DJIeKTPOHHbIE
No /n HanmeHoBaHMe pa3je/ioB U TeM KonTpoabnbie | IpakTiueckne (uu¢posrIe)
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
1 YeTbIpEXyroJbHUKU 12 1
[Inomane. Haxoxnenne momanei
2 TPEYrOJIbHUKOB U MHOTOYT'OJIbHBIX (QUTYD. 14 1
[Tnomaau nogo6HbIX puryp
Teopema daneca u Teopema o
3 MIPOTIOPITMOHATBHBIX OTPE3KaX, MOJ00HbIE 15 1
TPEYTrOJIbHUKU
4 Teopema IIudaropa u Havana 10 1
TPUTOHOMETPUHU
VYriasl B OKpY>KHOCTH. BriricanHbie
OTIMICAHHBIE YEThIPEXYTOJIbHUKH.
5 13 1
KacarenbHbie k okpyxkHoCcTH. Kacanue
OKPY>KHOCTEH
6 [ToBTOpEeHue, 0600IIICHNE 3HAHUI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0

34




9 KJIACC

KosaunyecTBo yacos DJIeKTPOHHbIE
HaumenoBanue pa3iesioB U TeM u¢posbie
Ne n/m OporpaMMBb pasi Beero Konrpoasubie | IlpakTuueckue E)Iép;lg:m ar e.l)n)nm e
padoTsbI padoThI pecypesI
1 Bekrtopsl 12 1
2 JlexapToBbI KOOPAWHATHI HA TJIOCKOCTH 9 1
3 Tpuronomerpus. TeopemMbl KOCHHYCOB U 16 1
CUHYCOB. Penienue TpeyrojabHUKOB
[IpaBuiIbHBIE MHOTOYTOJIBHUKH. JlJTMHA
4 OKPY)KHOCTH U IUIOMIAb KPYTa. 8 1
Brruncnenune miomanei
5 JIBVOKCHHMSI TITIOCKOCTH 6
6 [IpeobpazoBanue mogoous. Merpudeckue 10 1
COOTHOILIEHUS B OKPY’KHOCTH
7 HOBTOPCHI/IG, 000011IeHNEe, CHCTEMAaTU3alHs 7 1
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTHUKA» B 7-9 KJIACCAX

HOACHUTEJIBHAA 3AIINCKA

B coBpemMeHHOM LU(POBOM MHUPE BEPOATHOCTH M CTATUCTHKA MPUOOPETAIOT BCE OOJBIIYIO
3HaYMUMOCTh, KaK C TOYKH 3PEHHS NPAKTHUYECKUX NPUIOKECHUH, TaK U MX pOJM B 0OOpa3oBaHHH,
HEOOXOIMMOM KaXJIOMy 4eJoBeKy. Bo3spacraer umcino mnpodeccwii, mMpu OBIAACHUU KOTOPBIMH
TpeOyercst xoporras 0a3oBasi MOATOTOBKA B 00JACTH BEPOSITHOCTU M CTATHCTUKH, TaKas IMOJrOTOBKA
Ba)XHA YIS TIPOJIOJDKEHUSI 00pa30BaHMs U IS YCIIEUTHON MPO(ecCHOHANBHON Kaphephl.

Kax/ip1if 4enoBeK MOCTOSTHHO MPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y HETO JaHHBIX. A
Ui 00OOCHOBAHHOTO TIPUHSATHS PEIICHUS B YCIOBUSX HENOCTAaTKa WM H30bITKAa HH(MOpMAIMU
HEO0OXO0IMMO B TOM YHCIIE€ XOpOIIO C(HOPMHUPOBAHHOE BEPOSITHOCTHOE M CTATUCTUYECKOE MBIIIUIEHHE.

NmenHo mosTOMy OCTPO BCTajlla HEOOXOAUMOCTh CHOPMHUPOBATH y  OOYyYaroUIuXCs
(YHKIMOHAJIBHYIO TPaMOTHOCTb, BKJIIOYAIOIIYI0 B ceOs B KayecTBE HEOTHEMJIEMOM COCTaBJISIOLIEH
YMEHHE BOCIIPHHUMATh U KPUTHYECKH aHAJU3UPOBATh WH(OPMAIIHIO, TIPEACTABICHHYIO B PA3IMIHBIX
¢dbopmax, MOHUMATh BEPOSITHOCTHBIA XapaKTep MHOTHUX PEAIbHBIX TPOIECCOB M  3aBHCUMOCTEH,
MPOU3BOJIUTE TPOCTEHIINE BEPOSTHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMM NpUHIMIAMHU cOOpa, aHalu3a W IpeACTaBICHUS
JaHHBIX M3 pa3iMyHbIX cdep KU3HUM oOulecTBa M TOCyJapcTBa MpuoOuiaeT oOydarommxcs K
oOIIeCTBEHHBIM HHTEpecaM. V3ydeHne OCHOB KOMOMHATOPHUKM pPa3BHBAET HABBIKH OPTaHU3AINH
nepebopa © ToOJACYETa YHUCIIAa BapUAaHTOB, B TOM YHCIE B MNPHUKIAJHBIX 337adaX. 3HAKOMCTBO C
OCHOBAMH TEOPHH TpadoB CO3AaET MaTeMaTHUECKI PyHIAMEHT U1t (GOPMUPOBAHUS KOMIIETCHIIUHA B
obmactn wHpOpMAaTHKH W THMQPPOBBIX TEeXHOJNOTHHA. [IpW M3ydeHWH CTATHCTUKA W BEPOSTHOCTH
oforamaroTcss NPEACTaBICHUS OOYYaloIIUXCs O COBPEMEHHOM KapTMHE MHpa U METOJax €ro
UCClIeIoBaHus, (GOpMUpYETCS MOHMMAHUE POJIM CTATUCTHKM KaK MCTOYHMKA COLHUAIbHO 3HAYMMOM
MHGOpPMALMU U 3aKJIQABIBAIOTCSI OCHOBBI BEPOSITHOCTHOTO MBIIIUICHUS.

B coorBercTBMM C JaHHBIMH LEISIMM B CTPYKType IpOrpaMMbl ydeOHOro Kypca
«BeposATHOCT M CTAaTUCTHKAa» OCHOBHOTO 00wero oOpa3oBaHUs BBIAEIEHBI  CIEAYIOIINE
coJiepkarenbHO-MeToquueckue JuHuK: «lIpencraBieHue NaHHBIX M ONMCATENbHAs CTATUCTHUKAY,
«BeposTHOCTE», «DleMeHTbl KOMOMHATOpPHKN», «BBeneHue B Teopuio rpaoy.

Copnepxxanue nunHun «lIpeacraBneHne JaHHBIX U ONUCATEIbHAs CTATHCTUKA» CIYKUT OCHOBOM
U1 OPMHUPOBAHUS HABBIKOB PAabOThHI ¢ MHPOPMALME: OT YTEHHs] U MHTepIpeTanuu UH(GopMauH,
IIPEJCTAaBICHHON B Tal/lMLax, Ha AuarpaMMax M rpagukax, 10 cOopa, IpeACTaBICHUs U  aHajIu3a
JAHHBIX C HCIOJb30BAHUEM
CTaTUCTMUYECKMX XapaKTEepUCTHK CPEeIHMX U paccenBaHus. Paboras ¢ JaHHBIMM, OOy4arolmiuecs
ydyaTcs CUMTBHIBaTh W HMHTEPIPETUPOBATH JaHHbIC, BBbIIBUIaTh, apryMEHTHPOBAThb U KPUTHKOBATh
IPOCTEHIINE FMIIOTE3bl, PAa3MBILUIATE Ha/l ()aKTOPaMH, BbI3BIBAIOIIMMHA HW3MEHYUBOCTb, U OLIEHUBATh
UX BIMSHME Ha paccMaTpUBaEMble BEIMYMHBI U IPOLIECCHI.

VHTYUTUBHOE MNpEACTaBIEHUE O CIy4allHOM W3MEHYMBOCTH, HCCIEIO0BaHHE 3aKOHOMEPHOCTEH
U TEH/EHIUI CTaHOBUTCS MOTHBHMPYIOIIEH OCHOBOHM JUIs M3y4€HHUs TEOpUM BeposiTHOCTEH. boinbiioe
3HaYeHHE MMEIOT NMPAKTUYECKHUE 3aJaHus, B YACTHOCTU OIIBITHl C KJIACCHUYECKUMH BEPOATHOCTHBIMU
MOJIEIISIMH.

[ToHsiTHE BEpOATHOCTH BBOAMUTCS KaK Mepa MpaBAono100us ciydaitHoro coobitus. [lpu n3yueHuu
y4eOHOTO Kypca 00ydaroImuecs: 3HaKOMATCS ¢ IPOCTEHIIMMU METOAaMU BBIYMCIICHHS BEPOSTHOCTEH B
CIIyJalHbIX 3KCIIEPUMEHTaX C paBHOBO3MOXXHBIMM 3JIEMEHTAPHBIMH HCXOJaMH, BEPOSATHOCTHBIMU
3aKOHaMH, MO3BOJISIOIIMMHU CTaBUTh M pemiaTh Oojee CloKHble 3afaud. B yueOHBIM Kypc BXOIAT
HayvajbHbIE MPEICTABICHUS O CIy4aifHbIX BETMUMHAX M UX YUCIOBBIX XapaKTEPUCTUKAX.

B pamkax y4yeOHOro Kypca OCYIIECTBIISIETCSI 3HAKOMCTBO OOYYaAIOUIMXCSl C MHOXKECTBaMHU
U OCHOBHBIMH OINEpAlUsIMM HaJ MHOXKECTBAMH, PAcCMATPUBAIOTCS MPUMEpHl MPUMEHEHHs Ul
pemieHust 3a7ad, a TakXkKe MCIOJNB30BaHMA B JIPYTUX MAaTeMaTHMYeCKHMX Kypcax U y4eOHBIX
npeaMerax.

B 7-9 xnaccax uzy4aercss yueOHbI Kypc «BeposTHOCTh M CTaTHCTHKA», B KOTOPBIH BXOJSAT
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pasnensl: «lIpencraBieHre AaHHBIX W ONMUCATENIbHAS CTATUCTHKAY», «BeposSTHOCTB», «DIIEMEHTHI
KOMOMHATOPHKNY», «BBenieHne B Teopuio rpagoBy.

OOmee  4YMCIO  9acoB,  PEKOMEHJOBAHHBIX IS u3yueHuss  y4eOHOTO  Kypca
«BepostHocTh U cratuctrkay, — 102 yaca: B 7 kimacce — 34 yaca (1 yac B Hemen), B 8 Kiiacce —
34 yaca (1 gac B Hegento), B 9 kinacce — 34 vaca (1 yac B Heneno).

COAEP)KXAHUE OBYYEHUS
7 KIIACC

[IpencraBnenue naHHBIX B BUJE TaOnull, quarpamm, rpa@ukoB. 3amojHEHHUE TaOIuL, YTCHHUE
U TIOCTPOEHHE AuarpaMM (CTOJOMKOBBIX (CTOJNOYATHIX) U KPYroBbiX). UTeHue rpaukoB peasbHbIX
nporeccoB. V3BneueHne MHPOPMALUU W3 JUArpaMM M TaOJNHIl, WCHOJH30BAHWE W HMHTEPIPETAIHS
TTAHHBIX.

OnucarenpHass CTAaTUCTUKA: cpefaHee apudmerwdeckoe, MeauaHa, pa3Mmax, HauOoJiblliee M
HauMeHblIIee 3HaUYeHUs1 Habopa YMCIOBBIX JaHHBIX. [Ipumepsl ciyyailHOM U3MEHUNBOCTH.

CnyvaiiHbplii 3KcriepuMeHT (ONBIT) W ciaydaiiHoe coObiTHe. BepostHocTh M uactota. Pousb
MaJIOBEPOSITHBIX M TPAKTHUECKU IOCTOBEPHBIX COOBITHI B IIPHpO/ie U B 0011ecTBE. MOHETa 1 UrpajibHast
KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmna, pebpo. Cremnenp BepmuHbl. Yuciao pébep U cymMmapHas CTENEHb BEPIINH.
[Ipencrasnenne o ceszHoctu rpada. Lenu u nukisl. [lytu B rpadax. O0xoxn rpada (3iliepoB myTs).
[IpencraBnenne o6 opueHTHpoBaHHOM Tpade. Pemenne 3amay ¢ moMoriso rpados.

8 KJIACC

[IpencraBnenue qaHHbBIX B BUJIE TAOJIUII, JUArpaMm, rpadukos.

MHO0XeCTBO, JIEMEHT MHOXKECTBA, TIOIMHOKECTBO. OTiepaIiuy HaJl MHOKECTBaMU: O0BbEAMHEHHE,
nepeceueHue, gonojHeHwe. CBOWCTBAa ONEpalMid  HaJl MHOXKECTBAMHU: IEPEMECTUTEIBHOE,
coueTaTeNlbHOE, paclpeaeanTeNbHoe, BKIOUeHHs. Vcmonb3oBaHue Ipaduyeckoro MpeCTaBICHUS
MHO>KECTB JUIsl OIMCAHHS peajbHBIX IPOIECCOB U SBJICHWM, MPU PELICHUM 3a/ad.

N3mepenue paccenBanust JaHHBIX. JlMcTiepcHsi U CTaHAAPTHOE OTKIIOHEHHE YHCIOBBIX HAOOPOB.
JnarpamMmma paccenBaHus.

DneMeHTapHbIe COOBITHS ciydaiiHOro ombiTa. CiydaiftHbie coObITHs. BeposTHOCTH COOBITHIA.
OnbITBI C PaBHOBO3MOXXHBIMH JJIEMEHTapHBIMU COOBITHAMU. CiydaifHblid BBIOOp. CBS3b MEXAY
MaJIOBEPOSTHBIMU M MPAKTUYECKH TOCTOBEPHBIMU COOBITHUSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBoMCTBa A€PEBHEB: €IUHCTBEHHOCTh IyTH, CYLIECTBOBAHUE BUCSYCH BEPIINHBI, CBSI3b
MEXIy YUCIIOM BepliuH U uncioM pédep. IlpaBuno ymuoxenus. Pemenue 3a1au ¢ moMoInbto rpados.

[IpoTuBomonoxkHbie coObITHs. Jnarpamma Oiinepa. OObenIMHEHHE W TIEpEeCceUeHUE COOBITHM.
HecoBmecTtHbie coObiTua. DopMmyrna CIOXKEHHS BEpOSITHOCTEH. YCIOBHas BepOSTHOCTh. llpaBumio
ymHokeHus. HesaBucumele coobiTus. [IpencraBnenue skcriepuMeHTa B BUJe JepeBa. Pemienue 3anad
Ha HaxXOXKJEHUE BEPOSITHOCTEH C MOMOILBIO AEPEBA CIY4alHOIO 3KCIEPUMEHTA, TMarpamm Diiepa.

9 KJIACC

IIpencraBneHue AaHHBIX B BHMJE TaOnul, auarpamMM, IpadUKOB, HHTEpHpPETalMs JaHHbIX.
UYrenue u nocTpoeHue TabIuL, 1uarpaMm, rpadukoB 10 peaabHbIM JaHHBIM.

IlepectanoBku u (akropuan. Coueranuss u uucio coueranuil. TpeyroapHuk I[lackans.
Permienue 3a1au ¢ HCNOIb30BaHUEM KOMOWHATOPUKH.

I'eomerpuueckas BeposaTHOCTh. CirydaifHbIi BBIOOP TOUKHM U3 (PUTYPBI HA IUIOCKOCTH, U3 OTPE3Ka U
U3 IyTU OKPYKHOCTH.

Hcneitanne. Yenex u Heynada. Cepust ucnblTaHuM 10 nepBoro ycmexa. Cepusi MCHbITaHUIN
bepnymnnu. BepostHocT coObITHil B cepuu ucnbITanuil bepHymu.

CnyvaiiHass BelNMYMHA W PACIpEAEICHHE BEPOSATHOCTEH. Maremarnueckoe OXUAAHUE U
mucnepcus. IlpuMepsl MareMaTH4eCKOro OXKHMIAHUA KaK TEOPETUYECKOIO CpPEJHEro 3HA4eHUs
BEJIMYUHBL. MaTeMaTH4ecKoe OKUJIaHUE U JUCIEPCHUs CIIy4alHOM BEIIMYUHBI UUCIIO YCIIEXOB B CEPUU
UCIbITaHUN bepHyIm.

[TonsiTne o 3akoHe OosbIIMX yMcen. M3mepeHue BepoATHOCTEH ¢ MOMOIIBI0 yacToT. Poib u
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3Ha4YeHHE 3aKOHA OOJIBIINX YKCEN B IPUPO/IE M 00IIECTBE.

HNPEIMETHBIE PE3YJIbTATBI

[IpenmeTHbie pe3ynbTaThl OCBOCHHUS IMPOrpaMMbl Y4eOHOrO Kypca K KOHILy oOydeHus B 7
KJ1acce:

Yurate wHPOpMAIMIO, NMPEICTABICHHYIO B TaONHIAaX, HA JUArpaMMax, MPEJCTABISATh JAHHBIC
B BHJIE TAOIHII, CTPOUTH AUATrPaMMBI (CTOJIOMKOBBIE (CTOI0YATHIC) M KPYTOBBIE) IT0 MAaCCHBAaM 3HAYCHUI.

OnuceiBaTh U UHTEPIPETUPOBATH PEAJIbHBIE YUCIIOBBIE JAHHbIE, IIPEICTABICHHbIE B TAOIUIaX, Ha
auarpaMmmax, rpaukax.

Wcnonb3oBarh  Ans  ONUCAaHUS  JIaHHBIX ~ CTATUCTHYECKUE  XapaKTEPUCTUKU:  CpellHee
apudmernyeckoe, MeaHa, HanOoJIbIlIee U HAaMMEHbIIee 3HAaYEeHUs, pa3Max.

Nwmetp mpezacTaBieHue o ciiydyaliHOM M3MEHUYMBOCTH Ha MpHUMepax LeH, (PU3NYEeCKUX BEIUYUH,
AHTPONOMETPUYECKUX JIAaHHBIX, MMETh NPEJCTABIEHUE O CTATUCTUYECKON YCTOMUMBOCTH.

[IpenMeTHble peE3ynbTaThl OCBOEHUS MPOTpaMMbl y4eOHOro Kypca K KOHIy OOydeHUs B
8 kiacce:

N3Bnekath W TpeoOpa3oBBIBATh MH(POPMAIMIO, MPEACTABICHHYIO B BHJIE TAOJUIl, JAATPaMM,
rpauKOB, IPEACTABISITH JAHHBIC B BUJIE TAOJHI], TUarpaMm, rpad)uKoB.

OnuceiBaTh JaHHBIE C TIOMOIIBIO CTAaTHCTHYECKUX IOKAa3aTele: CpPEeITHUX 3HAYCHUH W Mep
pacceuBaHus (pa3Max, TUCIIEPCHUS U CTAaHAAPTHOE OTKIOHEHHE).

HaxoauTh 49acTOTHI YHCIIOBBIX 3HAYCHHWH W YACTOTHI COOBITHI, B TOM YHCIE IO Pe3yIbTaTaM
W3MEPEHUH 1 HaOII0ICHUH.

Haxonutb BepoSITHOCTH CilydallHBIX COOBITMH B ONBITAaX, 3Has BEPOSITHOCTH AJIEMEHTapPHBIX
COOBITHIA, B TOM YHCJIE B OIBITaX C PABHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITUSMHU.

Hcnonws3oBath rpaduyueckre MOACIN: AEPEBO CIYyYaHOTO IKCIMEPUMEHTA, TMarpaMMmbl  Jijepa,
YHCIIOBas psiMast.

OnepupoBaTh MOHATHSIMH: MHOKECTBO, IIOJIMHOXKECTBO, BBINIOJIHATH  OMNEpalMy  HaJ
MHO)KECTBaMU: OOBEAMHEHUE, TIepeceueHue, JIOTOJHEHHE, MEePEeUYUCIATh JIIEMEHThl MHOXECTB,
MIPUMEHSTH CBOMCTBA MHOYECTB.

Hcnonb3oBath rpaduyeckoe MpeCcTaBIeHUE MHOXKECTB U CBSI3€H MEXIY HUMHU JUIsSl OIIMCAHUS
MIPOLIECCOB U SBJICHUI, B TOM YHCIIE MPU PELICHUU 3aJad U3 JAPYruX y4yeOHBIX MPEAMETOB U KypCOB.

[IpeameTHBIC pE3yNbTAaTBl OCBOCHHUS IPOTpaMMbl  Y4eOHOTO Kypca K KOHIYy OOy4eHHs B
9 kJaacce:

W3Bnekarb u mpeoOpa3oBbIBaTh HH(MOPMALINIO, TMPEACTABICHHYI0O B DPA3IMYHBIX HCTOYHHKAX
B BHJIe TaOUIl, TUarpamm, rpauKoB, MPEACTaBIATh JaHHBIC B BHUC TAONHI], AWMArpaMm, TIpaguKOB.

Pemate 3amaum  opraHu30BaHHBIM TNEpeOOPOM BapHAHTOB, a TaKXKe C HCIOJIb30BAaHHEM
KOMOHMHATOPHBIX IIPABUJI K METOIOB.

Hcnonb30BaTh onucaTelibHbIE XapaKTEPUCTUKHU /11 MAaCCUBOB YMCJIOBBIX JTAHHBIX, B TOM YHCIIE
CpEeIHUE 3HAYEHHUS U MEPBI paCCEUBAHMUS.

Haxonuth 4acToThl 3HAUYE€HWH W YacTOTHI COOBITHS, B TOM YHCIE MOJB3YICh pe3yabTaTaMH
MIPOBEIEHHBIX H3MEPEHU U HAOIIOCHHIA.

Haxoauth BEpOSITHOCTH CIy4ailHBIX COOBITUN B M3YYEHHBIX OMbBITAX, B TOM YHCII€ B OTBITAX C
PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMU COOBITHSIMH, B CEPHIX HUCIBITAHHUM JJO IEPBOTO yCIIEXa, B CEPUAX
ucInbITaHul bepHyIm.

Nmetp mnpencraBieHue O CIlydyalHOW BEJIIMYMHE M O PACIpEIEICHHH BeposiTHOCTEeW. Mmers

MPEJICTAaBJICHHE O 3aKOHE OOJBIIMX YHCENl KakK O MPOSBICHHH 3aKOHOMEPHOCTH B CIy4aifHOM

W3MEHUYMBOCTH W O POJIM 3aKOHA OOJBIIMX YHCEN B MPUPOJAE U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHMUE
7 KJIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne n/m E:;?;:if;::me PALCIOB M TEM Beero Kontpoabusbie | IIpakTnueckue gg;g:g;?gbﬂm e
padoThI padoTsbI pecypesI
1 [IpencraBinenue JaHHBIX 7 2
2 OmnucarenpHas CTaTUCTHKA 8 1
3 CrnygaitHast ”3BMEHYHBOCTD 6 1
4 Brenenue B Teopuro rpadon 4
BeposTHOCTB M yacToTa Cay4aitHOTO
5 4 1
COOBITHS
6 O0o001Ienne, cucTeMaTH3anus 3SHaHUH 5 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 5

39




8 KIIACC

Ne i/t

HaumeHoBaHue pa3ieioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

IToBTOpEeHue kypca 7 knacca

OmnucarenpHas craTucTuka. PaccenBanue
JTAaHHBIX

MmuoxectBa

BeposTHOCTB ciydyaltHOTO COOBITUS

Brenenue B Teopuro rpadon

CrnydaifHpie COOBITHS

~Noobw N

O0o001Ienne, cucTeMaTH3aus 3SHaHUH

Al b~ |~

OBIIEE KOJJMYECTBO YACOB I10 ITPOTPAMME
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9 KUIACC

KosinmyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM
Ne n/m OporpaMMBb pasi Beero Kourpoabubie | IlpakTuueckue gg;g:g;?gbﬂm e
padoTsbI padoThI pecypesI

1 [ToBTOpenue kypca 8§ kmacca 4
2 DneMeHTbl KOMOMHATOPUKH 4 1
3 ['eomeTpuyeckasi BEpOSITHOCTh 4
4 Wcneitanus bepnyim 6 1
5 CrnyyaiiHas BelnMyuHa 6
6 O06o00611eHre, KOHTPOJTh 10 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2
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MNPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM OBPA3OBATEJIbHOM ITIPOT'PAMMBI

Maremaruka 5 KJIACC

l'ff)(:));epﬂeMOFO IIpoBepsiembie NpeMeTHbIE Pe3yIbTaThl 0CBOCHHs! OCHOBHOI1
pesyabTaTA o0pa3oBaTe/IbHON NPOrpaMMBbI OCHOBHOI0 00111ero 00pa3oBaHust
1 YHucna u BBIYUCIICHUS
11 [lonumare ¥ 1OpaBUIbHO YNOTPEONATH TEPMHUHBI, CBS3aHHBIE C
' HaTypaJIbHBIMU YKCIaMH, 0OBIKHOBEHHBIMU U JIECATUYHBIMU IPOOSIMU
12 CpaBHUBaATh U yNOPSAOYMBATH HaTypalbHbIE YMCIIa, CPAaBHUBATH B
' IPOCTEHIINX Cclydasix OObIKHOBEHHBIE IPOOH, NECITUUHBIE IpOOH
CooTHOCUTH TOYKY Ha KOOPAWHATHOW (YMCIOBOM) WpSIMOM C
1.3 COOTBETCTBYIOIIIMM €M YHCIIOM M HW300pakaTh HaTypajbHBIE YHUCIIA
TOYKaMH Ha KOOPJMHATHOM (YMCIIOBOI) MpsiMOi
14 BoinonHaTe apudmernyueckue AeWCTBUS ¢ HATYpaIbHBIMH YUCIIaMHU, C
' OOBIKHOBEHHBIMHU JAPOOSIMHU B MPOCTEHIINX CITydasx
15 BoInonHATE IpoBepKyY, NPUKHUIKY pe3yJabTaTa BHIUYMCICHUN
1.6 OxpyriaTh HaTypaJlbHbIE YUCIIa
2 Pemenne TekCcTOBBIX 3a1a4
Pemate TekcToBBIE 3a7aUl APUPMETUIECKUM CIIOCOOOM U C OMOIIBIO
2.1 OPraHNU30BaHHOTO KOHEYHOTO Iepedopa BceX BO3MOKHBIX BAPHAHTOB
Pemate 3aauu, copeprkaliye 3aBUCUMOCTH, CBSI3bIBAIOINE BEJINYHUHBI:
2.2 CKOpPOCTb, BpEMs, PACCTOSIHUE, II€HA, KOJIMYECTBO, CTOUMOCTh
Hcnonb30BaTh KpaTKUE 3alIUCH, CXEMBbI, TaOJIUIbl, 0003HAUYEHUS IIPU
2.3 peuieHnn 3aaaqy
[Tonp30BaTbcs OCHOBHBIMH €IMHUIIAMU HM3MEPEHUsS: LEHbI, MAacchl,
24 paccTosiHMsl, BpEMEHHU, CKOPOCTH, BBIPAXKaTh OJJHHU €MHULbI BETUUUHbI
yepes Apyrue
N3Bnexars, aHAJIM3UPOBATh, OLICHUBATh UH(pOpPMALHIO,
NpeACTaBICHHYI0 B  Talnuue, Ha  CTOJOYaTod  Auarpamme,
2:5 UHTEPIPETHUPOBATh IPEJCTABICHHbIE TaHHbIE, UCIOJb30BATh JaHHBIE
IpY PELIeHUH 3a/1a4
3 Harnsanas reomerpust
[lonp3oBaTbCsl  I€OMETPUYECKUMM  MOHSATHUAMM: TOYKa, IpsMas,
3.1 OTPE30K, JIy4, Yroj, MHOIOYIOJIbHUK, OKPY>KHOCTb, KPYT
3.2 [IpuBoauTh mpUMepsl OOBEKTOB OKPYXKAIOIIETO MHPA, MMEIOLIUX
' (dopMy U3ydEHHBIX T€OMETPHUECKUX PUTYP
Hcnonb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYK0 C YIVIAMH: BEpILIMHA
3.3 CTOpPOHA; C MHOTOYT'OJIbHUKAaMHU: YTOJI, BEPILINHA, CTOPOHA, TUaroHalb;
C OKPY)KHOCTBIO: pasinyc, AMAMETP, LICHTP
3.4 N3006paxxaTs U3y4eHHbIE T€OMETPHUUECKUE (PUTYPhI HAa HEJTMHOBaHHOM
' U KJIeT4aTol Oymare ¢ MOMOIIBIO IUPKYIIS U TUHEHKH
35 Haxomure fAnuHBI OTPE3KOB HEMOCPEICTBEHHBIM HM3MEPEHHEM C

IMIOMOIIIBIO HHHeﬁKH, CTPOUTHL OTPEC3KU 3aJlaHHOM JJIMHBI; CTPOUTH
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OKPY)XHOCTB 3aIaHHOT'O paanyca

Hcnonb3oBaTh CBOMCTBA CTOPOH U YIJIOB MPSMOYIOJIbHUKA, KBapaTa

36 JUTSL UX TIOCTPOCHUSI, BBIYUCIICHUS TUTOIIAIU U IEPUMETPa
BoerancnsaTs nepuMeTp U IUIOIMaas KBaapara, mpsiMOyroabHIKa, QUTYp,
3.7 COCTaBIICHHBIX W3 TMPSIMOYIOJILHUKOB, B TOM umcie uryp,
n300paXEHHBIX Ha KJIeT4aToi Oymare
[Tonb30BaThCsl OCHOBHBIMU METPHYCCKUMH CJIMHUIIAMUA HW3MEPCHHUS
38 JUTAHBI, TJIOMIAH; BRIPOKATh OJTHU CIUHUIBI BETUUHUHBI Yepe3 IPYTrHe
PacnioznaBate mapaienenunes, Ky0, MCHOJIb30BaTh TEPMHUHOJIOTHIO:
3.9 BEpIIMHA, pPeOpo, TpaHb, HW3MEPEHUS; HAXOJUTh HW3MEPCHUS
napasuienenunena, Kkyoa
Beruucnare 06b€M  kyba, mapaienenunena Mo 3aJlaHHBIM
3.10 U3MEPEHUSM, MTOJIH30BAThCS SIUHUIIAMH U3MEPEHUsS 00BhEMa
311 PemaTh HeCOKHBIC 3a/1a4H HA U3MEPEHUE TEOMETPHYCCKUX BEIIMINH

B IPAaKTHYCCKHUX CUTYyallUsAX

Maremaruka 6 KJIACC

Kon
NMpoBepPsSIEMOr 0
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOIi MPOrpaMMbI OCHOBHOT0 00111er0 00pa3oBaHusl

1

Yucia ¥ BEIYUCICHUA

11

3HaTh W MOHUMATh TEPMHHBI, CBSI3aHHBIE C PA3IMYHBIMU BHJIAMU
YUCeN U CMIOCO0aMU MX 3aIlUCH, TIEPEXOIUTH (€CITH ATO BOZMOYKHO) OT
OJHOU (DOPMBI 3aITUCH YHCIIA K IPYTOH

1.2

CpaBHI/IBaTB U ynopsaaoduBaThb HLCJIBIC 4YHCIIA, OOBIKHOBEHHBIE U
JCCATUYHBIC I[pO6I/I, CpaBHHBATHb YK CJIa OJJHOT'O U pa3HbIX 3HAKOB

1.3

BBIHOJ'IHﬂTB, coucras YCTHBIC u INUCBbMCHHBIC HpI/IéMBI,
apI/I(l)MeTI/ILIeCKI/Ie ,Z[efICTBI/ISI C HaTypaJbHBIMHU W LECJIBIMHU 4YHCJIaMU,
OOBIKHOBEHHBIMH U JCCATHYHBIMHA I[pO6$IMI/I, IIOJIOXKUTCIIbHBIMH U
OTPULATCIIBHBIMU YHCIaMHU

1.4

BrraucasaTe 3HaYCHUS YMCIIOBBIX BBIPAKECHUM, BBITOJIHATH MPUKHUIKY
M OIICHKY pe3yJIbTaTa BBIYMCICHUH, BBIIOJHITH MPeoOpa3oBaHUs
YUCJIOBBIX BBIPAKEHUH Ha OCHOBE CBOMCTB apU(METHUYECKHX
NEUCTBUHI

15

OprTJ'IfITL OcjabIC€ 4YuCila W ACCATHYHBIC I[pO6I/I, HaxoJUTb
HpI/I6J'II/I)KCHI/I$I YHUCCII

1.6

CoOTHOCHTE TOYKY Ha KOOpI[PIHB.THOﬁ HpHMOﬁ C COOTBCTCTBYIOIIUM
€M YHCIIOM U I/1306pa)KaTI> 4qHuciia TOYKaMHu Ha KOOpI[HHB.THOﬁ HpHMOﬁ,
HaxXoauTb MOAYJIb YHCJIa

1.7

Co0oTHOCHTH TOYKY B HpHMOYFOHBHOﬁ CUCTEMEC KOOpAHWHAT C
KOoOpAuHaTaMu 3TOM TOYKHU

1.8

OprTJ'I}ITL OeJabIC 4YuCila W JCCATUYHBIC I[p06I/I, HaxXoJHUThb
HpI/I6J'II/I)I(eHI/I$I YHUCCJI

YucaoBeie U 6YKBCHHBIG BBIPpAKCHUA

2.1

IlonuMmate u YHOTpe6J'IHTL TCPMUHBI, CBA3AHHLIC C 3alIUCHIO CTCIICHU
quciia, HaXOOWUTb KBaJApaT H I(y'6 4qucCiia, BBIYUCIIATH 3HAYCHUSA
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YU CJIOBBIX Bblpa)KeHI/If/'I, COoACpIKAINX CTCIICHU

2.2

Ilonn30Barbes IMpU3HaAKaMH JACINMOCTH, pacKiiaabIBaTh
HaTypaJIbHBIC YKUCJIa HAa IIPOCTBIC MHOXKHUTCIIN

2.3

[Tonb30oBaThcs MacTaboM, COCTABIISATH MPOMIOPIMK U OTHOILICHUS

2.4

Wcnonp3oBath OyKBBI UIsi OOO3HAYCHUS YHCENT TIPH 3aIUCH
MaTEeMaTUYECKUX BBIPAXKEHUH, COCTABJISATH OYKBEHHBIC BBIPAXKEHUS U
(bOpMyITBI, HAXOUTH 3HAYCHUS OYKBECHHBIX BBIPAKCHUN

2.5

HaxoauTe HEM3BECTHBIN KOMIIOHEHT PABEHCTBA

Pemienne TEKCTOBBIX 3a1a4

3.1

PeIHaTI) MHOTOIar OBbIC TCKCTOBBIC 3aa4n apI/I(l)MeTI/I'-ICCKI/IM
cnocooom

3.2

Pemrats 3anaum, CBA3aHHBIE C OTHOLIEHUEM, IIPOITOPLMOHAIBHOCTHIO
BEJIMYMH, MPOLEHTAMH, pellaTh TPU OCHOBHBIE 33/a4M Ha JIpoOH U
IIPOLIEHTHI

3.3

Pemrare 3amaum, conepkamupe 3aBUCUMOCTH,  CBSA3BIBAIOILINE
BEJIMYUHBL: CKOpPOCTb, BpEMs, PACCTOSHHE, IEHY, KOJHMYECTBO,
CTOMMOCTb, TPOU3BOJUTENBLHOCTD, BpeMs, 00bEM pabOThI, HCIOIb3YS
apudmeTnyecKkue JeHUCTBHUS, OLEHKY, NPUKHAKY; II0JIb30BaThCs
€AMHULAMH U3MEPEHUS COOTBETCTBYIOIINX BEIMYHH

3.4

CocTaBiiarh 6yKBeHHI)Ie BBIPpAXXCHUS 110 YCIIOBUIO 3a/1a4n

3.5

W3Bnekarp wuHGOpMANHMIO, TMpEACTaBICHHYIO B TalnuIax, Ha
JIMHEWHOM, CTOJIOUATOMN 158101 KpYroBOi JMarpaMmmax,
UHTEPIIPETUPOBATH NMPEACTABICHHBIEC JAHHbIE, UCII0JIb30BATh JaHHbIE
IpU pElIeHUH 3a7a4

3.6

[IpencraBmsaTe WHGOPMAIUIO C TIOMOIILIO TAONHI], JTUHEHHON U
CTOJIOYATON TUarpamMmm

Harnsannas reomerpust
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[TpuBouTh NpHMEpbl OOBEKTOB OKPYXKAIOIIETO MHUpPA, HUMEIOIIUX
(bopMy U3YUYEHHBIX T€OMETPUUYECKUX TUIOCKUX U MPOCTPAHCTBEHHBIX
¢buryp, npuMepsl paBHbIX 1 CHMMETPUYHBIX (HUTYP

4.2

H300paxaTh C MOMOIIBIO LUPKYJS, JUHEHKHU, TpaHCIOPTHUpa Ha
HEJIMHOBAHHOM M KjeTyaTo OyMare H3y4YeHHbIE IIJIOCKHE
reoMeTpuueckue GUrypsl 1 KOHQUTypaluu, CHMMETPUYHBIE (UTYPBI

4.3

ITonw3oBaThes TCOMCTPUYCCKUMU IIOHATUAMU. PABCHCTBO (I)I/Il"yp,
CUMMCTPUA; HCIIOJIB30BAThb TCPMUHOJIOTHUIO, CBA3aHHYIO C
CHMMCTpPICfII OCb CUMMCTpPHUH, OCHTP CUMMCTPHU
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HaxoauTs BEIMYMHBI YTJI0B U3MEPEHUEM C TIOMOILBIO TPAHCIIOPTHPA,
CTPOUTH YIJIbl 3aJlaHHOM BEJIMYMHBI, II0JI30BATHCA IPHU PELICHUU
3a/1a4 IpajlyCHOM MEpOil yIJIOB, pacliO3HaBaTh HAa YepPTEKaX OCTPBIN,
IIPSAMOY, pa3BEPHYTHIN U TYIIOHN YIJIbI

4.5

Breraucnsars MJINHY HOMaHOﬁ, NEepuMeETp MHOI'OYT'OJIbHHKA,
IMOJIb30BAThCd CAWMHUIAMU U3MEPCHUA JIWHBI, BBIPpAXKATL OJHU
CANHUIBI USMEPCHU UIMHBI YE€PEC3 APYTrUc

4.6

Haxonutb, wucnons3ys 4epTéxXHbIE HHCTPYMEHTBI, PACCTOSHHUS:
MEXIYy ABYMs TOYKaMH, OT TOYKM [0 IMPSIMOW, JJIUHY IIyTH Ha
KBaJIpaTHOM CETKE
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Borancnare miuomans (Guryp, COCTaBICHHBIX M3 IPSIMOYTOJIBHUKOB,
UCIIOJIb30BaTh pa30oueHue Ha MPSIMOYTOJIBHUKHY, HA PaBHbBIE (DUTYPHI,

4.7 JOCTpauBaHUE [0 MPSAMOYTOJbHHKA, II0Jb30BaTbCSI OCHOBHBIMU
€AMHULIAMU H3MEPEHHUs IUIOLIa/id, BBIPAXKATh OJHU  EIUHMIIBI
M3MEpEHUS IUIOIAU Yepe3 ApYyrue
Pacnio3naBate Ha Mozensx M H300paKEHUSIX MUPAMHUAY, KOHYC,

4.8 LIWIMHJP, UCIOJb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpo, IpaHb,
OCHOBAaHHE, Pa3BEPTKa

49 N306paxars Ha KJIETYaTON Oymare IIPSIMOYT OJIbHBIN

' Hnapauienenune

410 Boruncnsare  00bEM  MPSIMOYTOJIBHOTO — Mapajijiefienunesna, Kyoa,

' M10JIb30BAaThCS OCHOBHBIMM €IMHUIIAMH U3MEpEHusi 00bEMa

411 PemaTth HecnoXxHBbIE 3a7aud Ha HAXO0XJAEHUE TE€OMETPUUYECKHX

BCJIMYHMH B ITPAKTUYCCKUX CUTyalUAX

BepositHocth u ctatuctuka /7 KJIACC

éziepﬂeMoro IIpoBepsiemble NpeMETHBIE Pe3yIbTATLI 0CBOCHHS OCHOBHOIA
00pa3oBaTeIbHON MPOrPaMMBbI OCHOBHOI'0 0011Iero 00pa3oBaHusi
pe3yJabTaTa
5 BeposaTHOCTb U cTaTuCTHKA
Uurate wuHpOpMaIWio, MpeACTaBICHHYIO B  Ta0OiMIax, Ha
51 aUarpaMmax, TpeACTaBlIATh JaHHbIE B BHJC TaOJUIl, CTPOUTH
JTUarpaMMbl (CTOJIOMKOBBIC (CTOJIOYATHIE) M KPYTOBBIE) IO MacCHBaM
3HAYEHUI
52 OnwuceiBaTh U WHTEPIPETHPOBATH pPEATbHBIC YUCIOBBIC TaHHBIC,
' NpeJICTaBJICHHBIC B TAOJIMIIAX, HA TUarpaMMax, rpagukax
Wcmonp3oBaTe Ui ONMKMCAaHUS  JAaHHBIX  CTaTUCTHYECKHUE
5.3 XapaKTEePUCTHUKU: cpeiHee apudmMeTnyeckoe, Meanana, HauboJibliee
Y HaWMEHbIIIee 3HAUCHHSI, Pa3Max
HmeTh mpejcTaBiICHUE O CIy4ailHON W3MEHYMBOCTH Ha MPUMEPax
54 IeH, (PU3UYECKUX BEJIIMYHMH, aHTPOIIOMETPUYCCKHUX JIAaHHBIX, UMETh

IIpEaACTaBJICHUEC O CTaTHCTHYECKOU YCTOI\/'I‘II/IBOCTI/I

BepositHocTh U ctatuctuka 8 KJIACC

Iff)(:)l:sepﬂeMoro IIpoBepsiembIe NpeIMETHBIE Pe3yIbTATHI 0CBOCHHS OCHOBHOM
PeTYIBTATA o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'0 00111eTr0 00pa30BaHUs
5 BeposTHOCTB U CTaTUCTHKA
W3BnekaTh ¥ mpeoOpa3oBbIBaTh WH(GOPMAIIHIO, TIPEICTABICHHYIO B
51 BHJIe TAOIUIl, AUarpamm, rpaukoB, NPEICTABIATh JaHHBIC B BHJIC
TabmuLl, JUarpamm, rpadukoB
OnuceiBaTh AaHHBIE C TMOMOINBI) CTAaTUCTHUYECKUX ITOKa3aTesei:
5.2 CpeIHUX 3HAYeHWH U Mep pacceuBaHus (pa3Max, AUCIEPCHS U
CTaH/IaPTHOE OTKJIIOHEHHE)
HaxoauTh 4acTOTHI YUCIOBBIX 3HAYCHUH M YaCTOTHI COOBITHI, B TOM
5.3 YHCIie TI0 pe3yabTaTaM U3MEpEeHU U HaOIroAeHU N
5.4 HaxomuTh BEpOSTHOCTH CIy4allHBIX COOBITHII B OMbBITaX, 3Has

BCPOATHOCTHU SBJICMCHTAPHBIX CO6BITPII>1, B TOM 4YHCJIC B OIIbITax C
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PAaBHOBO3MOKHBIMHU 3JIECMCHTAPHBIMHA CO OBITUSIMU

5.5

Hcnonb3oBate  rpaduyeckue  MOJAENH:  JIEPEBO  CIy4ailHOTrO
AKCIEPHUMEHTA, AUarpaMMbl Dilsiepa, UuciIoBas npsaMast

5.6

OrniepupoBaTh NOHITHUSIMU: MHOYECTBO, IMOJIMHOKECTBO; BBIIOIHATh
omepaly  HaJ MHOXECTBaMH: OOBEAMHEHHE, TIepeceyucHue,
JIOTIOJTHEHHE; TMEPEUYMCIATh AJIEMEHTbl MHOYKECTB, IPUMEHSTH
CBOIiCTBAa MHOXKECTB

5.7

Hcnonp3oBarh rpaduyeckoe MpEACTAaBICHUE MHOXECTB M CBS3EH
MEX/1y HUMHU ISl ONIMCAHUS IPOLIECCOB U SIBJIEHUH, B TOM YHCIIE IIPU
peLIeHNH 3a]1a4 U3 IpYTUX y4eOHBIX [IPEIMETOB U KypCOB

BepositHocTh M cratucTuka 9 KIIACC

Kon
MPoBePSIeMOro
pe3yJibTara

HpOBepﬂeMLIe NMpeaAMETHBIC PE3yJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'l])H0]71 nmporpaMmMbl OCHOBHOT O 001mero 06p33OBaHI/IH

5

BeposiTHOCTB 1 cTaTuCcTHKA

5.1

W3Bnekarb U mpeoOpa3oBbIBaTh MHPOpPMAIMIO, IMPEACTAaBICHHYIO B
pa3IMYHBIX MCTOYHMKAX B BHJE TaOMUI, auarpamm, TIpaduKoB,
MIPE/ICTaBIATh JaHHbIE B BUJIE TaOIHII, Uarpamm, rpagukon

5.2

Pemrate 3amaum opraHM30BaHHBIM TEpeOOpPOM BAPUAHTOB, a TAKKE C
WCTIOJIb30BAaHUEM KOMOMHATOPHBIX MTPaBUI M METOJIOB

5.3

Hcnonan3oBathb OITMCATCIIbHBIC XapaKTCPUCTUKHU JJIA MaCCHUBOB
YHCIIOBBIX JAaHHBIX, B TOM WYHCJIEC CpEIHHE 3HAYCHUS W MEpHI
paccenBaHus

5.4

Haxomuth 4acTOThl 3HAYEHUN W YaCTOTHI COOBITHS, B TOM YHCIE
MOJIB3YSCh pe3ybTaTaMU MPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUIA

5.5

HaxomuTth BeposATHOCTH CIy4ailHBIX COOBITHI B M3YYCHHBIX OIbITaX, B
TOM YHCI€ B OIBITaX C PaBHOBO3MOXXHBIMH 3JEMEHTAPHBIMU
COOBITHSIMH, B CEpUSAX HCIBITAHUNA 10 MEPBOTO YCleXa, B CEpPUiX
ucnbITaHui bepHymm

5.6

HmeThs mpezicTaBiieHue O CiIydailHON BENWYMHE UM O paclpeieieHUH
BEPOSTHOCTEMN

5.7

HNmeTs IpeaACTaBICHHUE O 3aKOHE OOMBIINX YHCENl KaK O IPOABJICHHUU
3aKOHOMCPHOCTH B cnyqaﬁHoﬁ HU3MCHUYMBOCTH M O POJIM 3aKOHa
0OIBIINX YHCENT B IpUupoac u O6IJ_ICCTBC

Aareopa 7 KJIACC

Kon nposepsiemor
pe3yabTaTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOT'0 00111ero 00pa3oBaHus

1

Yuciaa ¥ BEIYHUCICHUS

11

BBIHOJ'IHSITL, CoUCTas YCTHbIC U TMCbMCHHBIC HpI/IéMLI,
apI/I(l)MCTI/I‘IeCKI/Ie JIEHCTBHUS C pannoOHaJIbHBIMHA YU CIIaMHA

1.2

HaxoauTek 3HaYu€HUS YHCIOBBIX BBIpa)KeHHfI, IMPUMCHSTDH
pa3H006pa3HLIe CITIOCOOBI U HpI/IéMH BBIYMCIICHUS 3HAUYCHUM I[pO6HBIX
BBIpa)KeHHﬁ, COJACpKaInX OOBIKHOBEHHBIC U JACCATUYHBIC ,Z[pO6I/I

1.3

IlepexoauTs OT OJHON (GOPMBI 3aIIUCH YUCEI K IPYron
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(mpeoOpa3oBBIBATh AECATHUHYIO APOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH, B OECKOHEUHYIO
JECSITHYHYIO IpOOB)

14 CpaBHMBATH U YIOPSII0YUBATH PallMOHAIBHBIC YMCIIA

1.5 OKpyrasiTh yucia
BrINOnHATE TPUKUIIKY U OLICHKY pe3y/IbTaTa BEIYUCICHUN, OIICHKY

1.6 3HAYEHUM YMCIIOBBIX BBIPAKEHUM. BBITIOTHATH IEUCTBUSA CO CTENEHAMU
C HATypaJIbHBIMU MOKA3ATEISIMHU
[IpuMeHsTh IpU3HAKK AETUMOCTH, PA3JIOKEHUE HA MHOYKUTEIN

L7 HaTypajabHbIX YUCET
Pemrats npakTHKO-OpUEHTUPOBAHHBIC 3a/1a4H, CBSI3aHHBIC C
OTHOIIIEHUEM BEJIMYMH, TPOMOPIIMOHATEHOCTHIO BETUYHH,

1.8 MPOILIEHTAMH, HHTEPIIPETUPOBATH PE3YJIbTAThl PEIICHHS 3a/1a4 C
y4€TOM OTPaHUYCHHH, CBSI3aHHBIX CO CBOMCTBAMU PacCMaTPUBAEMBIX
00BEKTOB

2 AnreOpandecKre BRIpaKeHHUs

21 Hcnons3oBath anreOpanvdecKyro TEPMUHOJIOTHUIO U CHMBOJIUKY,

' MIPUMEHSITH €€ B MPOIECCe OCBOCHHS YIEOHOTO MaTepuasa
29 Haxomuth 3HadYeHMs1 OyKBEHHBIX BBIPAXKEHUH MPH 3aJaHHBIX
' 3HAYCHHSIX TTEPEMEHHBIX
53 BrimonHsaTe mpeoOpa3oBaHus 1EI0T0 BEIPAKEHHSI B MHOTOWICH
' IpHUBEICHUEM MOJIOOHBIX CIaraeMbIX, pAaCKPHITUEM CKOOOK
BoInonHATE yMHOKEHHE OJTHOYJICHA HA MHOTOWIEH M MHOTOYJIEHA Ha

24 MHOTOYJIEH, TPUMEHTH (POPMYIIBI KBaapaTa CyMMbI U KBajJpara
paszHOCTH
OcymiecTBIATh pa3ioKeHUE MHOTOYWIEHOB HA MHOXKHUTENHU C TIOMOIIBIO

25 BBIHECEHHMSI 32 CKOOKU OOILIEr0 MHOXUTES, TPYNIUPOBKU CIIAraeMbIX,
npUMeHEHUs (HOPMYIT COKPAIIEHHOTO YMHOKEHUS
[TpumeHsTh IpeoOpa3oBaHUss MHOTOUYICHOB JIJIs PEILICHUS PA3INYHbIX

2.6 3a/1a4 U3 MaTeMaTUKH, CMEXHBIX [TPEIMETOB, U3 peaIbHON IPAKTUKHU

27 Hcnonb30BaTh CBOWCTBA CTENIEHEH ¢ HATYpaIbHBIMU MOKA3aTEISIMHU

' U1 IpeoOpa3oBaHusl BbIPaKEHUN

3 YpaBHEeHHS U HEPABEHCTBA
Pemats nuHeliHbIe ypaBHEHUS C OJJHOU IEPEMEHHOM, MPUMEHSIS

3.1 IpaBuJia Mepexoja OT UCXOJHOTO ypaBHEHUS K paBHOCHIILHOMY €MY.
[IpoBepATh, ABASETCS U YUCIO KOPHEM ypaBHEHUS
[IpumensaTs rpaduueckue METOIbI MPU PEIICHUN JIMHEHHBIX

3.2 YpaBHEHUHN U UX CUCTEM
[ToxOupats mpuMepsl Tap YKce, SBISIONUXCS PEIICHUEM TUHEHHOTO

3.3 YpaBHEHUS C IBYMs IEPEMEHHBIMU
CTpouTh B KOOPAWHATHON TUIOCKOCTH TpadUK JMHEHHOTO YpaBHEHHSI C

3.4 JIBYMsI IEPEMEHHBIMHU;, MOJIL3YSICH TPAdUKOM, MPUBOJUTH IPUMEPHI
pelIeHUs] ypaBHEHUS

35 Pemiats cucteMbl 1ByX JTUHEHHBIX YPaBHEHUH C IByMSI IEPEMEHHBIMH,

' B TOM 4HCIIe TpadudecKu
3.6 CocTaBiTh U pemiaTh JUHEHHOE YpaBHEHUE UIIN CUCTEMY JIMHEUHBIX
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YPaBHEHUH 10 YCIOBUIO 33/1a4H, UHTEPIIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M IOJy4E€HHBIN pe3ysbTaT
4 Koopaunats! u rpaduxu. OyHKIMN
N300paxkaTs Ha KOOPAWHATHOM MPSIMON TOUKH, COOTBETCTBYIOIINE
4.1 3a/laHHBIM KOOPJMHATaM, JIy4d, OTPE3KU, HHTEPBAJIbl, 3aIIMCHIBATh
YHCIJIOBBIE IPOMEXKYTKH Ha alNreOpandeckoM si3bIKe
OtMmeudath B KOOPAWHATHON MJIOCKOCTH TOYKHU 10 331aHHBIM
4.2 KOOparHaTaM
43 CrpouTs rpaduku uHeHbIX Gyaknmii. CTpouTs rpaguk GyHKINH Y
= x|
OnuceIBaTh ¢ MOMOLIBIO (PYHKIINI U3BECTHBIE 3aBUCUMOCTH MEXTY
4.4 BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE, LIEHY, KOJTUYECTBO,
CTOMMOCTb, IPOU3BOIUTENBHOCTh, BpeMsl, 00bEM pabOThI
45 Haxonuts 3HaueHne GyHKIMY 110 3HAYEHUIO €€ apryMeHTa
[Tonumars rpaduueckuii cnocod npeacTaBIeHUs U aHaIU3a
4.6 uH(popMaIuu, U3BIEKaTh U HHTEPIPETUPOBATH HHPOPMALIHIO U3
rpauKOB peanbHbIX MPOLIECCOB U 3aBUCUMOCTEN
Adaredpa 8 KIIACC
“lf)‘(’j; epsiemoro IIpoBepsiembie NpeMeTHbIe Pe3yIbTaThl 0CBOCHHs! OCHOBHOI
pesyabTaTa o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111ero 00pa3oBaHusi
1 Umucna 1 BBIYUCICHUS
Hcnonb3oBaTh HayanbHbIE MPEICTABICHHS O MHOXKECTBE
11 JEUCTBUTEIBHBIX YNCEN JJI CPABHEHHUSI, OKPYTJICHUS U BBIYUCIICHU,
n300pakaTh IEUCTBUTEIIbHBIC YHCIIa TOUKAMH Ha KOOPIUHATHOM MPSMOI
[IpumeHsTh NOHATHE ApUPMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHU, UCIIOJIb3Yys IPH HEOOXOAUMOCTH KalIbKYIATOD,
12 BBINIOJIHATH MpeoOpa3oBaHusl BhIPAXKEHUH, COJEpKAIIUX KBaJpaTHbIE
KOPHH, UCHOJIb3Ysl CBOMCTBA KOPHEH
Hcnonb3oBath 3anvcu 0OJIBLIINX U MAJIBIX YUCEIT C TOMOUIBIO
1.3 JECATUYHBIX ApoOei u cTeneHel yncna 10
2 AnreOpanvecKkre BEIPOKECHUS
[IpuMeHSITh MOHATHE CTENEHH C LIETIBIM TOKa3aTelIeM, BHIIOIHATh
2.1 npeoOpa3oBaHUs BBIPAXKEHUM, COAEPKALIUX CTENICHH C LEIbIM
nokazaresiem
BoInoHATE TOXKIECTBEHHBIE TIPe0Opa30BaHusl palliOHATBHBIX
2.2 BBIPA)XEHUI Ha OCHOBE MPABUJI ICUCTBUI HAaJl MHOTOWICHAMH U
anreOpanvdecKuMu IpoOsMu
2.3 PacknanpiBath KBagpaTHBIA TPEXUIEH HA MHOXKHUTEIN
24 [TpumMeHsTH peoOpazoBaHMs BEIPKEHUH [T PELICHUS Pa3InYHbIX
3a/1a4 U3 MaTEMATHKH, CMEXHBIX [TPEIMETOB, U3 PEAIbHOU IPAKTUKHU
3 YpaBHEHMS U HEPABEHCTBA
31 Pemiate nuHeliHbIe, KBaApaTHBIE YpaBHEHUS U palliOHATLHEIE YPABHEHNUA,
CBOJSILMECS K HUM, CHCTEMBI IByX YPaBHEHUH C IBYMsI IEPEMEHHBIMU
3.2 IIpoBouTh MpOCTENIINE UCCIIEOBAHNS YPABHEHUI U CUCTEM
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ypaBHEHUH, B TOM YHCIIE C IPUMEHEHHEM I'paUIeCKUX MpeACTaBICHUI
(ycTaHaBnMBaTh, UMEET JIM ypaBHEHUE WJIM CUCTEMA YPAaBHEHUN
pELIEHHUS], ECIIU UMEET, TO CKOJIBKO, U ITPOYEE)

3.3

[TepexoauTh OT CIOBECHOM (GOPMYITUPOBKH 334a4U K €€ areOpanveckon
MOJCJIM C MOMOIIBIO COCTABJICHUA YPABHCHUA UM CUCTEMBI ypaBHeHHfI,
HHTCPIIPETUPOBATL B COOTBETCTBUH C KOHTCKCTOM 3a/la4n HOJIy‘-ICHHBIﬁ

pe3yabTat

3.4

[IpumeHATh CBOMCTBA YHCIOBBIX HEPABEHCTB JIJI1 CPABHEHUSI, OLICHKH,
pelaTh JIMHENHbIE HEPABEHCTBA C OJJTHOM MEPEMEHHOM U UX CUCTEMBI,
JaBaTh rpaUUECKyI0 HIUTFOCTPAIIUI0 MHOYKECTBA PEIICHU HEPABESHCTRA,
CHUCTEMBbI HEPABEHCTB

DO yHKINHA

41

[Tonumarsb 1 Mcnoabp30BaTh (YHKIIMOHATIbHBIE IOHATHUS U SI3bIK
(TepMUHBI, CUMBOJIMYECKHE 0003HAUEHUS ), ONIPENIENISITh 3HAaUEHNE
(YHKIIMM 110 3HAYEHUIO apTyMEHTa, OIIPeIesTh CBOWCTBA PYHKLINHU 11O
e€ rpapuky

4.2

Crpouts rpaduku 51eMeHTapHbIX QYHKIUHN BUA:
k . .
y = y=kIx ,y=x? y=x3 y=|X|, onKCHIBaTh CBOICTBA YKCIOBOIl
X

¢byHkMK 1o e€ rpaduky

Adaredpa 9 KJIACC

Kon
NPOBepPsSIeMOro
pe3yJbTarta

IIpoBepsieMble NpeAMeTHbIE Pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1

Yyciia ¥ BEIYUACICHUA

11

CpaBHUBATH U YIOPSA0YMBATH PAllMOHATILHBIE M HPPALlMOHAIILHBIE YHCTIA

1.2

Boinonusate apudmMernyeckue qeicTBUS ¢ palliOHATBHBIMU YHCTIaAMHU,
coueTasi yCTHbIE U TUChbMEHHbIE PUEMBI, BBITIOJIHATH BBIYUCIICHUS C
UPPAMOHATLHBIMU YHCIIAMU

1.3

HaXO,Z[I/ITB 3HAQUYCHMS CTEIIEHEH C OCJIBIMH ITOKa3aTCIsIMU U KOpHGfI,
BBIYMCJIATH 3HAYCHHN S YHMCIIOBBIX BBIpa)KCHI/Iﬁ

1.4

OKpyraTh JeCTBUTENbHBIC YHCTIA, BBITIOIHATD MPUKUAKY pe3yibTara
BBIUYHCIICHH, OLICHKY YHCIIOBBIX BBIPAXKEHUN

ypaBHCHI/ISI H HCPABCHCTBA

2.1

PemaTe nuHeiiHbIe 1 KBaJApaTHBIC YPABHCHUS, YPABHCHUA, CBOAAIIUCCA K
HHUM, HpOCTGﬁHIPIC I[pOGHO-paHI/IOHaHBHBIC YpaBHCHUA

2.2

Pemiate cucteMbl IByX JTUHEHHBIX YPaBHEHUH C IByMsl IEPEMEHHBIMU U
CUCTEMBI JIByX YPAaBHEHMI, B KOTOPBHIX OJJHO YPABHEHHE HE SIBJISETCS
JIMHEHHBIM

2.3

PemraTe TEKCTOBEIE 3a1a49H aﬂre6paI/I‘leCKI/IM CII0CO0OOM C INOMOIIIBIO
COCTAaBJICHUA YPABHCHUS NI CUCTCMBI IBYX ypaBHeHI/Iﬁ C ABYMA
INNEPEMCHHBIMU

2.4

HpOBOI[I/ITL HpOCTCfII.HPIC HUCCICI0BaHUA ypaBHeHI/Iﬁ H CUCTEM
ypaBHeHHfI, B TOM 4UCJIC C IPUMCHCHUECM Fpa(bI/I‘leCKI/IX HpeI[CTaBJ'IeHI/Iﬁ
(Haan/IMep, yCTaHaBJINBAaThb, UMCCT JIM YPABHCHUC HUJIN CUCTECMaA
ypaBHeHI/Iﬁ peuieHud, ¢CJIi UMECT, TO CKOHBKO)

2.5

Pemrate nuHeiiHbIE HCPaBCHCTBA, KBA/IpAaTHBIC HCPABCHCTBA, I/I306pa)KaTB
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pelIeHre HEPaBeHCTB Ha YMCIIOBOM MIPSMOM, 3aIIMChIBAaTh PEILICHUE C
IIOMOIIIBIO CUMBOJIOB

2.6

Pemate cucTeMBl TUHEHHBIX HCPAaBCHCTB, CUCTCMbI HCPABCHCTB,
BKJIIOHAOMKUEC KBAAPATHOC HCPABCHCTBO, I/I306pa)KaTB pPEeICHUC CUCTEMBL
HCPAaBCHCTB Ha YHCIOBOM Hp?[MOfI, 3aIlIMCbIBATh PCIICHUEC C IIOMOIIBIO
CHMBOJIOB

Hcnonp30BaTh HEpaBEHCTBA MIPU PEIICHNUN PA3JIMYHBIX 3a7a4

DO yHKIMHT

3.1

Pacno3naBate (yHKIIMM H3y4eHHBIX BUAOB. [l0Ka3bIBaTh CXeMaTHIECKU
PacroJio’KeHUe Ha KOOPANHATHON MJIOCKOCTH rpaduKoB (PyHKIMM BUAA:
y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBHCHMOCTH OT 3HAYCHHI
K03((UILIMEHTOB, ONMCHIBATh CBOWCTBA (PYHKIIUI

3.2

[Toka3bIBaTh CXeMaTHUECKU PACIIOIOKEHHE HAa KOOPAMHATHOM MJIOCKOCTH
rpadukoB QpyHKUMN BUaa y = VX, y = |X| U onuchIBaTh CBOKWCTBA
byHKIIM]

3.3

Crpoutb 1 n300paxxkatb cXxeMaTudecku rpaduKy KBaJIpaTUYHBIX
(yHKIMH, ONUCHIBaTh CBOMCTBA KBAJIPATUYHBIX (DYHKIIHI 1O X
rpadukam

3.4

PacrioznaBath KBaipaTHUHYIO QYHKIHIO 11O (popmMylie, TPUBOIUTH
MIpUMEPbI KBaJIpaTUYHBIX QYHKIUI U3 pealbHOU KU3HH, (PU3UKH,
reOMETpUHN

Apudmernueckas u TeoMeTpudecKas porpeccuu

Pacrio3naBarhk apu(MeTHIECKYIO U TEOMETPUIECKYIO TPOTPECCHU ITPU
pa3HBIX crioco0ax 3agaHus

4.2

BbInoNHATE BBIYKUCICHUS ¢ UCTIONB30BaHUuEM GOopMyI N-TO YjIeHa
apuMETHIECKON U TEOMETPUUECKOM MPOTrPECCHil, CYMMBI TIEPBHIX N
YJIEHOB

4.3

I/1306pa>1<aTL YJICHBI IIOCIIC€I0BAaTCIbHOCTH TOYKAaMH Ha KOOpI[PIH&THOfI
IIIIOCKOCTH

44

Pemats 3aaun, cBA3aHHbIE C YHCIOBBIMU [IOCIIEIOBATEILHOCTAMH, B
TOM YHCJIE 33JIa41 U3 PealbHOM KU3HHU (C UCTOIb30BAaHUEM
KaJbKYJIATOPA, HUGPOBBIX TEXHOJIOTHIA)

I'eomerpus 7 KJIACC

lff)(:)l:;epﬂeMoro IIpoBepsiemble NpeIMeTHbIE Pe3yIbTAThI 0CBOCHMUS! OCHOBHOI1
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
6 I'eomerpus
PacrioznaBath M3y4eHHBIE T€OMETpUUYECKUE (DUTYPBI, OMPEENITh HX
B3aMIMHOE PpACIOJIOKEHHE, H300pakaTb TeoMeTpuueckue QGUrypsl,
6.1 BBITIOJIHATh YEPTEXKHU IO YCIOBUIO 3anayd. M3mepsarh JIUMHEHHBIE U
YIJIOBbIE BEJIMUMHBI. PermaTs 3a1auu Ha BBIYUCIIEHUE JITMH OTPE3KOB U
BEJIMYUH YTJIOB
6.2 Jlenate TpyOyr0 OLIEHKY JIMHEHHBIX U YTTIOBBIX BEJIMYUH TIPEIMETOB B

peam,Hoﬁ JKU3HU, PpasMCpOB TMIPUPOJIHBIX 00bekTOB. Pasmiuath
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PasMEPBI 3TUX 00BEKTOB 110 MOPAAKY BCIIMYHNHBL

6.3

CrpouTb 4epTeKH K TEOMETPUUYECKUM 3a1a4aM

6.4

[Tonp30BaTbCs pU3HAKAMU PABEHCTBA TPEYIOJILHUKOB, UCIIOJIB30BATh
NPU3HAKU U CBOMCTBA PABHOOCIPEHHBIX TPEYTOJILHUKOB MPU PEIICHUN
3a1a4

6.5

HpOBOI[I/ITI) JJOTUYCCKHEC PaACCYKACHUA C HCIIOJIb30BaHUEM
TCOMETPHUUCCKUX TCOPEM

6.6

[Tonp30oBarbCs IIpU3HAKAMU paBeHCTBA IIPSAMOYTOJIBHBIX
TPEYroJIbHUKOB, CBOMCTBOM MEJIMAHBI, NPOBEAEHHOM K THUIIOTEHY3€
IIPSIMOYI'OJIBHOTO TPEYrOJIbHUKA, B PELICHUU T€OMETPUYECKUX 3a1a4

6.7

Onpenensts napajyiebHOCTh MPSAMBIX C MOMOUIbIO YIJIOB, KOTOPbIE
oOpaszyer ¢ HUMHU cekymas. OnpenensTh NapajiedbHOCTh MPSMBIX C
MOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJTHOM MPSAMOU 10 TOUEK
JIpYrou npsiMon

6.8

Pemrats 3a1aun Ha KaeT4aTon Oymare

6.9

[IpoBOIUTH BEIUMCIIEHNS 1 HAXOAUTDH YUCIIOBbIE M OYKBEHHbIE 3HAUCHUS
YIJIOB B T€OMETPUYECKUX 3a/a4ax C HCIOJIb30BAHUEM CYMMBI YIJIOB
TPEYrOJIbHUKOB U MHOTOYI'OJIbHUKOB, CBOMCTB YrjOB, 00pa30BaHHBIX
P TEPECEUEHUN JBYX IapajUIeIbHBIX NPSIMBIX ceKymen. Pemars
MIPAaKTUYECKHE 3a7ja4l Ha HAXOXK/ICHHE YTJIOB

6.10

Bnamerp moHSATHEM ~ TEOMETPHYECKOTO  MecTa TOYeK. YMeETh
OTIpe/IeNsATh OWCCEKTPUCY YIia W CEpPEeIUHHBIN MEpIEeHANKYISp K
OTPE3Ky KaK FeOMETPUYECKHE MECTa TOUEK

6.11

@opMyIHpOBaTh OMpPENEICHUsT OKPYKHOCTH M Kpyra, XOpAbl U
IaMeTpa OKpPY)KHOCTH, II0JIb30BaTbCs HX CBONCTBaAMHU. YMeETh
NPUMEHSITh 3TH CBOWCTBA IIPU PELLICHUU 3a7a4

6.12

Bnagerp moHsATHEM ONHMCAHHOW OKOJIO TPEYroJbHHKA OKPYXKHOCTH,
yMeTb HaxoguTh €€ ueHTp. lloip3oBaThcs (akTamMu O TOM, YTO
OHMCCEKTPUCHI YIIIOB TPEYTrOJIbHUKA MEPECEKAIOTCs B OJHON TOYKE, U O
TOM, YTO CEpPEAMHHBbIC MEPIECHIUKYISIPbl K CTOPOHAM TPEYroJbHUKA
NepeceKarTcs B OJJHOU TOUKe

6.13

Brnagerp mnoHsATHEM KacaTedbHOW K OKPYXKHOCTH, TOJIb30BaThCS
TEOpEeMOl O TEepHeHIUKYISIPHOCTH KacaTeJbHOM U pajuyca,
MPOBEAEHHOTO K TOUKE KaCaHUsI

6.14

ITonp30Barnes HpOCTeI}'IIHHMPl TCOMCTPUYCCKUMHU  HCPABCHCTBAMM,
IIOHUMATh UX HpaKTI/ILICCKI/Iﬁ CMBICJI

6.15

HpOBO,Z[I/ITL OCHOBHBIC T'COMCTPHUYCCKHC IIOCTPOCHHA C IIOMOIIBIO
HUPKYIIS U JIMHEWKHU

I'eomerpus 8 KNIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yabTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHust

6

I'eomerpus

6.1

Pacno3HaBaTh OCHOBHBIE BUIBI ‘-ICTBIpéXerJ'IBHI/IKOB, nX 3JICMCHTHI,
MOJIb30BAaThCS UX CBONCTBAMU Ipyu pCUICHNUU I'COMCTPHUICCKUX 3a/1a1
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6.2

HpI/IMeHSITB CBOIICTBA TOYKH nepeceycHrd McAuaH TPCYroJbHUKA
(meHTpa mMacc) B pelieHuu 3a/1a4

6.3

Biageres mnoHATHEM CpenHEH JIMHUM TPEYrOJbHUKA W TpAICLHH,
IIPUMEHATh MX CBOWCTBA IIPU PELICHUM TIEOMETPUYECKHUX 3a/ad.
[Tonp3oBarbcs TeopeMont Paneca U TEOPEMOM O IPONOPLUOHAIBHBIX
OTPE3Kax, MPUMCHATH UX JIA PCIICHUA NPAKTUICCKHUX 3a1aYd

6.4

[IpumenaTs npu3HAKM TOJMOOMS TPEYroOJbHUKOB B  PEIICHUU
TEOMETPUYECKUX 3a1a4

6.5

[Tone3oBaTbes Teopemoii [Tudaropa ams peneHns reoMeTpuIecKux u
IMPAKTHUYCCKUX  3ada4. CTpOI/ITI) MaT€MaTU4CCKyr0 MOJICIb B
IMMPAKTUYCCKUX  3ajjavax, CaMOCTOATCIBHO ACJaThb LICpTé)K n
HaxXoaWTb COOTBETCTBYIOIIHEC JIJIMHBI

6.6

Bragers MOHATHAMH CHHYCAa, KOCHHYCAa M TaHT€HCa OCTPOrO Yria
IIPSIMOYIOJIBHOTO TPEYroJibHUKA. 110JIb30BaThCA 3TUMH NOHATHAMU
JUISL peIIEHUs MPAKTHYECKHX 3a]1a4

6.7

Breruucnsate (pa3nudHbIMUA CIIOCOOAMM) IUIONMIAAL TPEYrOJIbHUKA WU
IJIOU[AAM MHOTOYTOJBHBIX (Uryp (MOJb3ysAch, INe HEOOXOIMMO,
KalbKynaTopoM). [IpuMeHsTh noydeHHbIE YMEHHSI B MPAKTUYECKUX
3a/a4ax

6.8

Bnagerp NOHATHUSIMM  BIOHMCAHHOTO W LIEHTPAJIBHOTO  yIJa,
HCMOJIb30BAaTh TEOPEMBI O BIMCAHHBIX YIiax, yriax MEXIy XopAamMmu
(cexymmmu) U yriie MeXIy KacaTeIbHOW W XOPAOW TPHU pEIICHUH
F€OMETPUYECKUX 3a1a4

6.9

Bragerp moHATHEM ONHCAHHOTO YETBHIPEXYTOJIbHUKA, MPUMEHSTH
CBOMCTBA OMUCAHHOTO YETHIPEXYrOJIbHUKA [IPH PEIICHUH 3a1a4

6.10

[IpuMeHsITh TMOJIyueHHBIE 3HAHMSI Ha TPAKTUKE — CTPOUTH
MaTeMaTHYeCcKue MOJETH JJs 3a7ad peabHOM KU3HU U IPOBOAUTH
COOTBETCTBYIOILIME BBIUMCICHHUS C TMPUMEHEHHEM TMOJ00us H
TPUTOHOMETPHH (IIOJIB3YSICh, TJI€ HEOOXOAUMO, KAIbKYISITOPOM)

I'eomerpus 9 KJIACC

lff)(:)l:aepﬂeMoro IIpoBepsiembIe Npe/IMETHbIE PEe3YILTATEI 0CBOCHHUS OCHOBHOIT
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yabTara
6 I'eomerpus
3HaTh TPUTOHOMETPUYECKHE (PYHKLIHU OCTPBHIX YIIOB, HAXOJAUTH C UX
6.1 MIOMOIIIBI0  PA3JIMYHBIC DJIEMEHTHI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
' («perieHne MPSMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxomuTh (C TOMOIIBIO
KaJbKyJIATOPA) ATUHBI U YIIIBI 7Sl HETaOIMYHBIX 3HAYSHHA
ITonp3oBaTbCs bopmynamu MIPUBEACHUS u OCHOBHBIM
6.2 TPUTOHOMETPHUECKUM TOXKJIECTBOM JJISi HAXOXACHUS COOTHOIICHUMN
MEX 1y TPUTOHOMETPUYECKIMH BEIMYMHAMHU
Hcnonb3oBath TEOpEeMBbl CHHYCOB M KOCHHYCOB JJISi HAXOXXICHHS
6.3 Pa3IMYHBIX DJIEMEHTOB TPEYTOJbHHUKA («PEUICHHE TPEYrOJbHHKOBY),
MPUMEHSITh UX MPHU PEIICHHH TEOMETPUUECKUX 3a/1a4
6.4 Brnagers monaTusMu mnpeoOpa3oBaHHs TOIO0OMS, COOTBETCTBEHHBIX
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AIIeMEHTOB MOA0OHBIX ¢uryp. Ilomp3oBaThcs CBOWCTBAMHU MOAO0OHS
MIPOU3BOJBHBIX (UTYP, YMETh BBIYHUCIATH JJIUHBI U HAXOJIUThH YIJIBI Y
noo0HbIX (uryp. [IpumeHsTh CBOWCTBAa MOM00US B TMPAKTUYECKUX
3ama4ax. YMeTh TPHUBOJUTH MPUMEPHI MOAOOHBIX (UTYD B
OKpYKaIOIIeM MUpe

6.5

[lonmp3oBaThCcs TEOpeMamMH O TIPOU3BEICHUM OTPE3KOB XOpA, O
MIPOM3BEICHUN OTPE3KOB CEKYIIUX, O KBaapaTe KacaTeIbHON

6.6

[lonp30BaTbCcsi  BEKTOpamMH, [OHMMAaThb HMX TIEOMETPUYECKUH U
(¢u3uUeCKnil CMBICT, TPUMEHSTh MX B PEHICHUU T'€OMETPUYECKUX H
¢u3uueckux 3amad. [IpUMEHATH CKaIsIpHOE TPOU3BEICHHE BEKTOPOB
JUISL HAXOXKICHUS JUIMH U YIJI0B

6.7

ITonp30BaThCs MCTOJOM KOOPpAWHAT HA IMJIOCKOCTHU, MPHUMCHATL €0 B
PECIICHHUU TCOMCTPHUYCCKUX U MMPAKTUICCKUX 3aJa4

6.8

Biagete mOHATMAMM ~ NPABWIBHOTO  MHOTOYTOJBHUKA,  JUIMHBI
OKPYXHOCTH, JUIMHBI IyTU OKPY>KHOCTH U paAaHHOW MEPBI yIiia, yMETh
BBIYUCIIATH IJIOMAAL Kpyra ¥ ero yacreil. IIpumMeHsATh moaydeHHbIe
YMEHUS B IPAKTUYECKUX 3a7a4ax

6.9

Haxoauts ocu uinm HeHTpbl CUMMETPUH (QUTYpP, TPUMEHSTh ABHKEHUS
IJIOCKOCTH B IPOCTEUIINX CITydasx

6.10

HpI/IMeHSITB IMOJIYYCHHBIC 3HAHUS Ha IMPAKTHKE — CTPOHUTH
MaTeMaTHYeCKHE MOJICIIH IS 3aJ1ad PeajbHOW KU3HH M TPOBOJHTH
COOTBETCTBYIOIIIHE BBIYHCIICHUS C MMPUMCHCHHUEM HO}IO6I/I$[ u
TPUTOHOMETPUYECKUX  (GyHKIHMK (TOJB3ySICh, TA€ HEO0OXOAUMO,
KaJIbKYIJIITOPOM)
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IMPOBEPAEMBIE QJIEMEHTBI COAEPKAHUSA

Marematuka 5 KJIACC
Kon IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS
1 HarypanbHble yncna u HyIb

Harypansnaoe uncino. Psig Hatypansubix uncen. Yucno 0. U3o6pakenue

11 HaTypaJIbHbIX YHCE TOYKaMU Ha KOOPAWHATHOM (YMCIOBOM) MPsAMOit
2 [To3unnonHas cucrema curciieus. Pumckas Hymepanus. JlecsiTuunas cucrema
L CUMCIICHUSA
CpaBHeHHUE HaTypallbHBIX YHCEJl, CPABHEHNE HATypaJIbHBIX YHCET C HYIEM.
13 OxpyriieHrne HaTypajbHbIX YHCET
CrnoxeHue, BBIUUTaHNE, yMHOKEHHUE U JeJICHUE HaTypaibHbIX uncesl. CBONCTBO HYJS
14 TIPU CJIOKEHUM, CBOWCTBA HYJIS M €IMHUIIBI TpY YMHOXKeHuu. [lepemMecTurensnoe u
' COUeTaTeNIbHOE CBOMCTBA (3aKOHBI) CII0KEHUS U YMHOKEHUS, pacpeeIuTeIbHOe
CBOMCTBO (3aKOH) YMHO>KEHUS
Wcnonb3oBanue OykB 111 0003HaYEHHSI HEU3BECTHOTO KOMIIOHEHTA U 3aIHCH
15 CBOMCTB apu(PMeTHUECKHUX JAeHCTBUN
JlenuTenu u KpaTHbIE YUCIIA, pa3lio’KeHUue Ha MHOKUTENU. [IpocThie u cocTaBHbIE
16 yucna. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocraTkoM
17 CreneHnb ¢ HaTypaJlbHbIM MOKa3aTeseM. 3aliCh YUCIIa B BUAE CYMMBI pa3psaHbIX
' cllaraeMbIX
YucnoBoe BhipakeHHE. Beruuciaenre 3Ha4e€HUil YUCTOBBIX BBIPAKEHUN, TOPSAIOK
18 BBITIOJTHEHUS AeCTBUM. Mcnosib30BaHMe IPH BBIYMCIEHUAX IEPEMECTUTEIBHOTO U

COUETATENIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS U YMHOKEHHUSI, PACIIPEeICIUTEILHOTO
CBOMCTBa YMHOXEHHUS

2 Hpobu

[IpencraBnenue o 1podu Kak crocoOe 3arucu 4acTH BeUYMHbl. OOBIKHOBEHHbBIE
npo6u. [IpaBunbHbIe U HeMpaBUIIbHbIE poOu. CMmerianHas ApoOb, MpeCTaBlIeHNE

21 CMEIIaHHOM IpoOH B BHJIE HETIPABUJILHOM ApOOU U BBIACTICHUE LIEJION YacTH YHcia U3
HeIpaBUIILHOU apoou. M3o0pakeHue aApoOeit ToukaMu Ha YMCIOBOM MPSIMOM
OcHoBHOe cBo¥icTBO npodu. Cokpanienue apooeit. [IpuBenenne apodu K HOBOMY

2.2 3HameHatento. CpaBHeHHE 1pobei

53 CrnosxeHue ¥ BBIYMTaHUE Apo0eil. YMHOKEHUE U JiefieHue 1po0eit, B3auMHO-

O6paTHLIe I[pO6I/I. HaxosxaeHnue 4acTu 1eJIoro U LEeJI0ro o ero 4acTu

Hecstuunas 3anuck qpobeit. [lpencraBienue necsTuuHoM 1podu B BUIE
24 00bIKHOBEHHOM. M300paskeHne NecATHYHBIX APo0ei TOUKaMH Ha YUCIOBOU MPSIMOil.
CpaBHEHHE IECATHYHBIX IpoOei

ApI/I(I)MeTI/I‘IeCKI/Ie ﬂeﬁCTBHH C JCCATUYHBIMH ,I[pO6$IMI/I. OprTJ'IeHI/Ie JCCATUYHBIX

2.5 N
npo0eit
3 Penienne TekcTOBBIX 3a1a4
3.1 Pernienne TekCTOBBIX 33124 apU(PMETHIECKUM CIIOCOO0M
3.2 Pemenune nornueckux 3aaad. Pemenue 3agau nepeGopoM BceX BO3MOXKHBIX
' BapuaHTOB. Mcrionb30Banue npu pelieHny 3aad Tabiaull U CXeM
33 Pemienue 3aa4, cogepskaliux 3aBUCUMOCTH, CBS3bIBAIOIINE BETMYUHBI: CKOPOCTD,

BpEMs, paCCTOAHUC, LICHY, KOJIMYCCTBO, CTOUMOCTD. | 2911705100031 HU3MCPCHUS: MACCBhI,
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00BEMa, LIEHBI, PACCTOSHIS, BpEMEHH, CKOPOCTH. CBSI3b MEXKy CTUHUIIAMU
HM3MEPEHUS KaKI0M BEJIMUUHBI

3.4 Pemenne oCHOBHBIX 3a/1a4 Ha ApoOU
3.5 [IpencraBieHue JaHHBIX B BUJIE TAOIMIL, CTOJIOYATHIX TUarpamMm
4 Harnsanas reomerpust

Harnsaneie npeicraBienus o GUrypax Ha miaoCKOCTH: TOYKa, PSIMast, OTPE30K, JIyY,
4.1 yroJ1, JIOMaHasi, MHOIOYT'OJIBHHK, OKPYKHOCTb, Kpyr. Yrou. [IpsMoit, ocTpblid, Tyroi u
Pa3BEPHYTHIN YIJIbI

JnuHa oTpe3ka, METpUUECKUE €IMHUIBI IIMHbL. JJTMHA JIOMaHOM, IEpUMETP

4.2
MHOTOYTOJIbHUKA. MI3MepeHre 1 OCTPOEHUE YIJIOB C IOMOLIbIO TPAHCIOPTHPA

HaFJ'ISII[HI)IC MMpeaAcCTaBJICHUA O (bnrypax Ha MJIOCKOCTHU: MHOT'OYT'OJIbHHK,

4.3
MPSIMOYTOJIbHUK, KBaJpaT, TPEYroJbHUK; O paBEHCTBE (GUTyp

Nzobpaxenue ¢puryp, B TOM uncie Ha kietdaroi oymare. [loctpoenue
4.4 KOH(UTYpAIHil U3 YacTeil NpsMOi, OKPY>KHOCTH Ha HEJTMHOBAaHHOM U KJIETYATON
Oymare. Mcnosib30BaHN€e CBOMCTB CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBaJpaTa

[Tnomanas npssMOYroJbHIUKAa 1 MHOTOYTOJIBHUKOB, COCTABJIEHHBIX U3
4.5 MPSIMOYTOJIbHUKOB, B TOM 4Hcie QUryp, n300pakEHHBIX Ha KJIeT4aToi Oymare.
Equnuis! namepenus rioniaau

Harnsanuele npeacraBieHrs o NpOCTPAHCTBEHHBIX (DUTypax: IPSMOYTOJIbHbBIN
napajuienenunes, Kydo, MHOrorpaHHuKu. M300paskeHue npocTenmmx

456 MHOTOTpaHHUKOB. Pa3BépTku kyOa u napaymenenunena. Co3gaHue Moienei
MHOTOTPaHHUKOB (K3 OyMaru, MpoOBOJIOKH, TUTACTUIIMHA U IPYTUX MaTepUaJIOB)

4.7 O0BEM MPAMOYTOIBLHOTO Mapajuiesenunena, kyoa. Equauiie uamepenust oobEma

Marematuka 6 KJIACC

Kon IIpoBepsieMblii 371eMeHT COAEPKAHMS

1 HarypainbHnsble yncia
Apudmernueckue AeUCTBUS C MHOTO3HAYHBIMU HATYpaJbHBIMU YKciiaMu. UncIoBbIe

11 BBIpXKEHUS, MOPSIOK ACHCTBUIA, UCTIOIB30BAHUE CKOOOK. Iu/IcnonL3OBaHI/Ie npu
BBIUYHCIICHUSIX IEPEMECTUTEIBHOTO M COYETATEIHHOIO CBOMCTB CIIOKEHUS U
YMHO>KEHUS, paCIpeIeIUTEILHOIO CBOMCTBA YMHOKEHUS

1.2 OxpyriieHne HaTypaJIbHBIX YUCET
JlenuTenu v KpaTHbIE YMCIa, HAUOOBIINI 001Ul IenuTeNb U HauMeHbllee ooIiee

13 KpaTHoe. J[eTMMOoCTh CyMMBI M IPOU3BEACHUS

1.4 Jlenenue ¢ ocTaTkoM

2 Hpobu

21 OObIKHOBEHHAs IPOOH, OCHOBHOE CBOMCTBO 1po0u, cokpatienue npoodeii. CpaBHeHue
U YyIopsI0urMBaHue Apooeit

29 Pemenue 3a1a4 Ha HaX0KIEHUE YACTH OT LIE€JIOTO U LIETIOTo Mo ero yactu. J[poOHoe
YHCIIO KaK pe3yabTaT JIeNeHUs

53 [IpencraBnenue necsaTUUHOM IpoOH B BUE OOBIKHOBEHHOM JpOOU U BO3MOYKHOCTh

' NpeCTaBIeHNUsS OOBIKHOBEHHOW IpoOH B BHJIE AECATUIHON
24 Jecsituunbie ApodU U MeTpUUecKas cuctema Mep. Apudmernyeckue NeHCTBUS U
' YHCIIOBBIE BRIPAKEHUS C OOBIKHOBEHHBIMH U JECITUYHBIMU APOOSIMU
2.5 OtHomenue. J[lenenue B JTaHHOM OTHOIIeHUU. Macitad, nponopiwus. [Ipumenenne
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NPONOPLUHN IIPU PELICHUH 33124

ITonsarue IIpOLCHTA. Brerauciienue MMpOoUCHTAa OT BEJIMYMUHBI U BEJIMYHUHBI I10 eé

2.6 IIPOLIEHTY. BrIpaxeHune NpoLeHTOB JeCITUUHBIMU ApoOsaMHu. Pemienne 3a1a4y Ha
MIPOLIEHTHL. BbIpa’keHNE OTHOLIEHUS BEIMYMH B IPOLIEHTAX

3 [TonoxurenpHble U OTPULIATENBHBIE YUCIIA
[TonoxwurenpHble U OTpULIATENbHbIE yncia. Llenbie unciaa. Moayns uncia,

3.1 reoMeTpuuecKas HHTEpIpeTanus Moy yucia. M3o0paxenue yncen Ha
KOOpJAMHATHOM npsaAMoil. UncnoBsie npoMexyTKku. CpaBHEHUE UnCe

3.2 ApupmeTrueckue ecTBUS C MOJOKUTEITHHBIMHU U OTPULATEIBHBIMHI YHCIIAMHU
[IpssmoyronpHas cucreMa KOOpAMHAT Ha MIIOCKOCTU. KoOpAMHATHI TOUKH Ha

3.3 TUTOCKOCTH, abcuucca u opauHara. [loctpoenue Todek u GUryp Ha KOOpIUHATHOU
IJIOCKOCTH

4 BykBeHHbIE BBIpaKEHUS
[Ipumenenue OykB /1S 3aIIMCH MAaTEMATUYECKUX BBIPAKEHUHN U MPEATIOKEHU.

4.1 CpoiicTBa apudmernueckux aeiicTBuil. BykBeHHbIE BbIpaXKEHUS U YHCIIOBbIE
MOICTAaHOBKU. ByKBEHHbBIE paBEHCTBA, HAXOXKJIEHHE HEM3BECTHOTO KOMITIOHEHTA

49 ®opmyibl, GopMyIbI IEPUMETPA U TUIOIIAIU IPIMOYTOJIbHUKA, KBaJpaTa, 00bEMa
napajuiesnenunesaa u Kyoa

5 Pemrenne TeKCTOBBIX 3a1a4

5.1 Pemenue TekcToBBIX 3a1a4 apu(METHIECKHM CTIOCOO0OM
Pemenue nornueckux 3aaay. Pemenue 3anad nepebopom Bcex BO3MOKHBIX

52 BapHaHTOB
Pemenne 3anay, coaeprkaliux 3aBUCUMOCTH, CBA3bIBAIOINX BETMYUHBI: CKOPOCTb,

53 BPEMs, PACCTOAHNE, LIEHA, KOJIMYECTBO, CTOMMOCTD, MPOH3BOMTENLHOCTD, BPEMS,
00BbEM paboThl. ENMHUIIBI H3MEpEHMsI: MacChl, CTOUMOCTH, PACCTOSIHUS, BPEMEHH,
ckopocTu. CBsI3b MEXIY €IMHULIAMU U3MEPEHHS KaXK10H BETUYHHBI
Pemenne 3aa4, CBSI3aHHBIX C OTHOLIEHUEM, ITPONIOPLIMOHATIBHOCTBIO BEJIMYHH,

54 IPOILIEHTaMU; peIlIeHNEe OCHOBHBIX 33Ja4 Ha JpOOU U MPOLEHTHI
OneHka u NpUKKUIKa, OKpyrieHue pesyabTarta. CocraBieHnue OyKBEHHBIX BBIPAXKEHUN

55 10 YCJIOBHIO 33/JJauHu.
[IpencraBneHye AaHHBIX € TOMOLIbIO TabaMI U auarpaMm. Cton04arele AUarpamMmal.

56 YreHue KpyroBbIx AUarpaMm

6 Harnsanas reomerpust

6.1 Touka, npsiMasi, 0TPE30K, JIy4, yroJi, IoMaHasi, MHOIOyrOJIbHUK, YeThIPEX YT OJIbHUK,
TPEYroJIbHUK, OKPY>KHOCTb, KPYT

6.2 B3auMHoe pacrosioxeHue IByX NpsIMbIX Ha IJIOCKOCTH, apajiesIbHbIe IPsSIMBbIE,
HEepHEHIUKYIISPHbIE MTPSIMbIE

6.3 W3mepeHune paccTosTHUIA: MeNY ABYMs TOUKAMHU, OT TOUKH 110 npsMOH, AuHa
MaplIpyTa Ha KBaJIpaTHOW CETKe

6.4 W3mepenue v oCTpOEHKE YIJIOB € IOMOIIBIO TPAHCIIOPTHPA

6.5 Buner TPEYrOJbHHKOB: OCTpOYTOHLIjLIﬁ, IPSIMOYTOJIBHBIH, TYOYTOJIbHBIMN,
paBHOOEIPEHHBIN, PABHOCTOPOHHUIA

6.6 quLIpéXYTOJ'ILHI/IIi. [IpsiMOyronbHUK, KBaJpaT: UCIOJIb30BAHUE CBOWCTB CTOPOH,
YIJI0B, TUaroHajien

6.7 N3o6paxenue reomeTpuueckux GUryp Ha HeIMHOBAHHON OymMare ¢ HCHOJIb30BaHUEM

LUPKYIIA, TUHEHKH, YroJIbHUKA, TpaHcnopTupa. [loctpoenus Ha kiaetyaroii Oymare
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6.8

[TepumeTp MHOrOyroJbHUKA

[MonsiTue miomamy GUrypsl, eAMHULB U3MepeHus miomanu. [Tpubnmmxénnoe

6.9 M3MEpeHue miomanu Guryp, B TOM YUCiIe Ha KBaJAPaTHOM ceTKe

6.10 [MpubnmxEénnoe n3MepeHue JTUHBI OKPYKHOCTH, TUIOLIAAN Kpyra
CummeTpusi: IeHTpaibHas1, 0ceBas U 3epKaibHas. [locTpoeHre CHMMETPpUYHBIX

6.11 duryp
Harnsaneie npeacTaBieHns 0 MPOCTPAaHCTBEHHBIX (PUTYpax: mapajuienenunesn, Kyo,
npu3Ma, MUpaMuIa, KOHYC, HWIMHAP, map U chepa. M3oOpaxeHue

6.12 pOCTpaHCTBEHHBIX (puryp. [Ipumepsl pa3zBEPTOK MHOTOTPAaHHHUKOB, IMJIMHIIPA U
koHyca. Co3janue MoJierneil mpoCcTpaHCTBEHHBIX Guryp (U3 Oymaru, mpoBOJIOKH,
TUTACTHIIMHA M JIPYTUX MaTepHajIoB)

6.13 [Tonsatue oO6bEMa, eTMHUITBI U3MEPEeHHS 00bEMa. OOBEM PSIMOYTOILHOTO

napajuienenunenaa, kyoa

BepositHocth u ctatuctuka 7 KJIACC

Kon

IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS

5

BeposTHOCTB 1 cTaTuCTHKA

5.1

[IpencraBnenue JaHHBIX B BUAC TAOMUIl, AUarpamM, rpa@ukoB. 3amoJIHEHHE TaOHII,
YTEHHE U MOCTPOCHUE Jrarpamm (CTOJOMKOBBIX (CTOJIOUATHIX) M KPYroBbiX). UTeHue
rpaduKOB peabHBIX mpolieccoB. M3Bieduenne nHbOpMAIIUN U3 AUarpaMM U TaOJHII,
WCIOJIb30BAHNE U UHTEPIIPETALIMS JAHHBIX

5.2

OnucarenpHasi CTATUCTHKA: cpeiHee apupMeTHIeckoe, Meiana, pasMax, HauOoJipliee
W HaWMEHbINIEE 3HAUYeHHUsS Habopa YHMCIOBBIX JaHHBIX. [lpumepbl ciydaitHO#
W3MEHUYUBOCTH

5.3

CrnydaifHpI 3KCHIEPUMEHT (OTBIT) W Ciay4daiiHoe coObiTHe. BeposTHOCTH M yacToTa.
Poutb MaoBepOSTHBIX U MPAKTHYECKH IOCTOBEPHBIX COOBITHI B IPUPOJIE U B OOIIECTBE.
MoHerta u urpaipHasi KOCTh B TCOPHH BEPOSTHOCTEH

5.4

I'pad, Bepuinna, pebpo. Crenenp BepminHbl. Yuciao pédbep M cymMmapHasi CTEIEHb
BepiuH. [Ipeacrasnenue o ceszHocTH rpada. [enu u mukisl. [Tytu B rpadax. O6xon
rpada (isiepoB myTh). [IpeacraBieHue 06 opueHTHpOoBaHHOM rpade. Pemenue 3amxau
C MOMOIIIBIO T'padoB

BepositHocth u ctatuctuka 8 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUS

5 BeposTHOCTB U cTaTHUCTHKA
51 [IpencraBneHue NaHHBIX B BUE TaOIHI, TUarpamMm, rpadukoB

MHO0XeCTBO, 3JIEMEHT MHOYECTBA, MOJMHOXKECTBO. Onepanuu HaJ, MHOKECTBAMMU:
5.2 o0BeMHEeHUE, TIepecedeHne, JONOTHEHNEe

CpoiicTBa omepanuii HaJ MHOXXECTBaAMH: IE€PEMECTUTENbHOE, COuYeTaTeIbHOE,
5.3 pacnpeaenuTeNbHOE, BKIIOUSHUS

Hcnonb3oBanue rpaduveckoro MpeacTaBICHUsS MHOXECTB JJIsl OMHCAHMS PeaTbHBIX
54 MIPOIIECCOB U SIBIICHUI, IPH PEIICHUN 33]1a4.
55 N3mepenue paccenBanus AaHHBIX. JlHcTiepcus U CTaHAAPTHOE OTKIOHEHHE YHCIOBBIX

HabopoB. /luarpamMmma paccenBaHus
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DneMeHTapHbIe COOBITHS ciaydaiiHoro omeita. Ciy4aiiHbie coObITusi. BepositHocTn
coObITU. ONBITEI ¢ PABHOBO3MOXKHBIMH 3JI€MEHTAPHBIMU COOBITHSAMH. CydaitHbIHI

56 BbI00D. CBSA3b MEX/Ty MaJIOBEPOSITHBIMU M MIPAKTHYECKH IOCTOBEPHBIMU COOBITHSIMH B
npupoje, oOIIecTBE 1 HayKe
JepeBo. CBoiicTBa JepeBbEB: €IWHCTBEHHOCTb ITIyTH, CYIIECTBOBAHHUE BHUCAYEH

5.7 BEPIIMHBI, CBSI3b MEXKIY YHCIOM BEpIIMH U 4ucioM pédep. IlpaBmiio yMHOXKEHHS.
Pemenue 3a1au ¢ nomoueko rpagos

58 [IpoTuBononoxusie cobbiTusd. Huarpamma Ditnepa. OO0beIMHEHUE U TIEPECCUCHHE

' coObITuil. HecoBmecTHble coObITHS. DOpMyIIa CI0KEHUS BEPOSITHOCTEMN
59 VYcnoBuas BepossTHOCTD. [IpaBuino ymHoxxenus. HezaBucumbie coObITUS
510 [IpencraBienue skcnepuMeHTa B BHUAE JAepeBa. PelieHue 3amad Ha HAXOXKICHHE

BEPOSITHOCTEH C MOMOIIBIO AepeBa CIIy4allHOTO SKCIIEpUMEHTA, Juarpamm Jiepa

BepositHocTh M craTucTuka 9 KIIACC

Kon IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS
5 BeposTHoCTh U cTaTncTHKA
[IpencraBnenne AaHHBIX B BHJE TaONHI], IuarpamMm, rpaduKoB, MHTEPIpETAIUS
5.1 JMaHHBIX. YTeHUe U mocTpoeHue Tabaull, AUarpaMm, rpauKoB MO peabHbIM JaHHBIM
52 [TepectanoBku u (haxTopuan
5.3 CoderaHus U YUCIIO COYETAaHUI
54 Tpeyronpauk Ilackans. Pemenue 3a1a4 ¢ HCNoJib30BaHUEM KOMOMHATOPHKH
I'eomerpuueckast BeposTHOCTh. CrydaliHBIM BBIOOp TOUYKM W3 (UTYPHI Ha
55 IJIOCKOCTH, U3 OTpe3Ka U U3 AyTd OKPYKHOCTH
5.6 UcneiTanue. Ycnex u Heynada. Cepus UCOBITAHUN IO IEPBOTO ycrexa
Cepus ucnbiTanuii bepuymin. BeposTHOCTH COOBITHI B CepuUU HUCIBITAaHUI
5.7 bepnymim
5.8 CinyyaliHasi BETMYMHA U paclpeeieHue BEpOSITHOCTEN
Matemaruueckoe oxuganue u aucrepcus. [Ipumepsl MaTeMaTH4ecKOro 0XKuJaHus
5.9 KaK TEOPETHUYECKOTO CPEHEro 3HAaUE€HUs BEJTNUHHBI
MatemaTtuueckoe OKUAaHNue U TUCIIEPCUs CITydallHON BEJIMYUHBI «YUCIIO YCIIEXOB B
5.10 CepUU UCIBITaHUN bepHyIn»
[TonsiTre o 3akoHe OonbIIUX yKcel. M3MepeHne BepoITHOCTEH ¢ TOMOIIBIO YacTOT.
511 Ponp 1 3HaueHune 3aKoHa OOJILIINX YKHCET B PUPOJAE U OOLIECTBE
Aareopa 7 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Uucna v BBIYMCIICHUS
JpoOu 0OBIKHOBEHHBIE U AECATUYHBIC, IEPEX0]] OT OJHOM (POPMBI 3amucH Ipodeit K
11 apyroil. IloHsiTHE panuMOHAIBHOIO YMCIIA, 3alUCh, CPaBHEHHUE, YHOPSI0YMBAHUE
palOHATBHBIX YUCEI
12 Apudmernueckue AEUCTBUS C pallMOHATBHBIMU 4YHclIamMu. PerneHue 3amad u3
' pealbHOM MPAKTUKHU HA YacTH, Ha IPOOHU
1.3 Crenenb ¢ HaTypalbHBIM  TIOKa3aTeleM: OmpeelieHHe, mpeodpa3oBaHue
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BBIpa)KeHI/Iﬁ Ha OCHOBC OIIPCACICHUA, 3alIUCh OOJIBIINX YHCEIT

[IpoueHTsl, 3anmuCch MPOLEHTOB B BUJE APOOH U ApoOM B BUJIE MPOLEHTOB. Tpu

14 OCHOBHBIE 33/1a4M Ha IIPOLIEHTHI, PELLICHUE 3334 U3 PEaJIbHOU ITPAKTUKU
[IpumeHeHre NMPU3HAKOB JAEIMMOCTH, Pa3JIOKEHUE HA MHOKUTEIM HaTypallbHbIX
15 qucen
1.6 PeanbHble 3aBUCHMOCTH, B TOM YHCIIE NpsMasi U 0OpaTHasi IPOIIOPLUOHATBHOCTH
2 AunreOpandecKue BRIpaKeHHUs
21 [IepeMeHHBIE, YMCIIOBOE 3HAYEHHUE BBIPAXKEHUS C IIEpEMEHHOMU. JlomycThMmble
3HAYEHUS IEPEMEHHBIX
[IpencraBnenne 3aBUCUMOCTH MEXK/1y BeTHUYMHAMH B BUE (GopMyibl. Beraucienus
2.2 o ¢hopmynam
2.3 [IpeoOpa3oBanrie OYKBEHHBIX BbIPaKEHUH, TOKIECTBEHHO PABHbBIE BHIPAKEHUS
2.4 CBoiicTBa CTENEHU C HaTypaJIbHbIM TOKa3aTelneM
Opnounenbl U MHOrowieHsl. CreneHb MHorowieHa. Cro)keHue, BBIYUTAHHE,
2.5 YMHOKE€HHE MHOT'O4YJICHOB
@opMysbl COKPAIIEHHOTO YMHOXEHHMs: KBaJpaT CyMMbl U KBaJpaT Pa3HOCTH.
2.6 ®opmysia pa3HOCTH KBaJIpaToB. Pa3nokeHne MHOTOWICHOB HA MHOKUTEIIH
3 YpaBHEeHUS
31 YpaBHeHue, KOpPEHb YPABHEHNS,  TpaBUIIA npeoOpa3oBaHusl  ypaBHEHHS,
PaBHOCHJIBHOCTb YpaBHEHUI
39 JIuneiinoe YPaBHEHHE C onHoﬁvnepeMeHHoﬁ, YHUCIJIO KOPHEHN JTMHENHOTO YpaBHEHUS,
pElIeHNEe TMHEWHBIX ypaBHEHUN
CocraBieHHe YpaBHEHMH M0 YCIOBHMIO 3a7aud. PemieHrne TEKCTOBBIX 3ajay C
3.3 MOMOIIbIO YPAaBHEHUI
34 JluneiiHoe ypaBHEHHUE C ABYMS IEPEMEHHBIMH H €T0 TpaduK

CucreMa AByX JIMHEHHBIX YpaBHEHUH C AByMs NEpEeMEHHbIMHU. PemieHue cucrem
3.5 ypaBHEHUN cHocoOoM MOACTaHOBKH. [IpuMepsl pelieHusi TEKCTOBBIX 3agad C
MOMOIIBIO CUCTEM YpaBHEHUU

4 Koopaunatse! u rpaduku. OyHKIIUN
4.1 Koopaunata Touku Ha mpsiMoi
4 ‘{chogme NpPOMEXYTKU. PaccrosiHue MexIay IByMs TOYKaMU KOOPAMHATHOM
psIMOM
43 [IpsmoyronpHas CHCTEMa KOOPMHAT, OCH Ox u Oy. AGcrucca u opiMHATa TOYKH
Ha KOOPJMHATHOM IIIOCKOCTH
44 [Ipumepsl rpadukoB, 3amaHHbIX Qopmynamu. UteHue rpadUKOB pealbHBIX
3aBHCUMOCTEH
4.5 [Monstue pynkuu. I'padux pynkunu. CoiicTBa QpyHKIUI
4.6 JIuneitnas gynkuus, e€ rpaduk. ['paduk pyHkuu y = [x|
4.7 I'paduueckoe perieHre TMHEHHBIX YpaBHEHUI U CUCTEM JIMHEWHBIX YpaBHEHUI
Adaredpa 8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Uucna 1 BBIYUCIEHUS
11 KBanpatHsiii kopeHb U3 yucina. [lonsartue 06 npparoHaisHOM uncie. JlecaTHuHbIe
: NpUOIMKEHNUS UPPALIMOHATIBHBIX YHCET
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CpoiicTBa apu(METHUECKMX KBAJPaTHBIX KOPHEHM W HMX MpPUMEHEHHE K

12 peoOpa30BaHUIO YHCIIOBBIX BBIPAKECHHUIA U BHIYUCICHUAM. [leiicTBUTENbHBIC YHCIIa
1.3 Crenenb ¢ LETbIM MOKa3aTeneM U e€ cBorictBa. CTaHaapTHas 3alIUCh YKCia
2 AunreOpandeckue BRIpaKeHHUs
2.1 KBanpaTtHblii TpEXUIICH, pa3ioKeHNe KBaIPaTHOTO TPEXWICHA HA MHOKUTEIH
2.2 Anrebpandeckas 1poOb. OCHOBHOE CBOMCTBO anredpandeckoit apoou
2.3 CnosxeHue, BBIYUTaHUE, YMHOKEHUE, JIeIeHHE alreOpandeckux apooei
2.4 PanmonanbHbIe BEIpaKEHUS U UX [IPpe0Opa3zoBaHue
3 YpaBHEHUS U HEPABEHCTBA
3.1 KBanpatHoe ypaBHeHMe, (popmyna KopHeH kBajpaTHOro ypaBHeHus. Teopema Buera
3.2 Pemrenne ypaBHeHuM, CBOAAIIMXCS K IMHEHHBIM U KBaJJPAaTHBIM
3.3 [pocTeiimme ApoOHO-paTMOHANTBHBIC YPaBHEHHS
I'paduueckast WHTEpHIpeTalsi YpaBHEHHWH C JBYMsS NEPEMEHHBIMH U CHUCTEM
3.4 JUHEHNHBIX YPABHEHUW C JABYMsI I€peMEHHbIMHU. IIpumepsl penieHuss CHCTEM
HEJIMHENHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMU
35 Pemenne TekcTOBBIX 337249 anreOpandecKuM CrocoOoM
3.6 UmcnoBble HEPAaBEHCTBA U X CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM IEPEMEHHOMN
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuHeiiHble HEpaBEHCTBA C OJHOM MEPEMEHHOM
3.10 Cucrembl TUHEHHBIX HEPABEHCTB C OJTHON NIEPEMEHHOM
4 O yHKITUN
[Tonsatue ¢ynkuun. OOIACTH OMPENCICHUS W MHOXECTBO 3HAYCHHH (DYHKITUH.
41 Crioco0n1 3aganus GyHKITUN
4.2 I'paduk pyakiuu. Yrenne cBocTB PyHKIHMH 1O €€ rpaduKy
4.3 [Tpumepsl rpadukoB HYHKIIHMA, OTPAKAOIINX PEATbHBIC TIPOIECCHI
44 OyHKIMH, OIUCHIBAIOLINE MIPSIMYI0 M 0OpaTHYIO ITPONOPLHOHAIBHBIE 3aBUCMOCTH,
ux rpaduKu
4.5 OyHKIUU Y =X,y = X8
4.6 OyHKIUU Y = KX, y = |x]
4.7 I'paduaeckoe pernienne ypaBHEHU U CUCTEM ypaBHEHUIN
Aareopa 9 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucna ¥ BEIYMCICHUS
PanyionanbHple  4Mcia, UppalMOHAIbHBIE 4YHCIA, KOHEYHble M  OECKOHEUYHbIE
11 JIeCATUYHbIE Jpoou
MHOX€eCTBO JICHCTBUTENBHBIX YHCEN, JCHCTBUTEIbHBIE YUCIA KaK OSCKOHEUHbIE
12 JeCATUYHbIe poOU. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKAY MHOKECTBOM
JEWCTBUTENBHBIX YMCEI U KOOpIMHATHOW mpsmMoi. CpaBHEHUE NEeHCTBUTEIbHBIX
qucel
1.3 ApupmeTrrueckue 1efcTBUs C JeHCTBUTEIBHBIMU YUCIaMU
14 W3mepenusi, npuOamkeHus, oueHku. Pa3Mepbl 0OBEKTOB OKPYXKAIOIIEro MUDA,

JIIATCIIBHOCTL MPOUCCCOB B OKpPYXAOUIEM MHUPC. HpI/I6J'II/I)KéHHOC 3HA4YCHUC
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BEJIMYUHBI, TOYHOCTh npuOmmkenus. Oxkpyrienue yucen. [Ipukunka u oleHka
pEe3yJbTaTOB BBIUYMCICHHI

2 VYpaBHEHMS U HEPABEHCTBA
2.1 VYpaBHEHMS € OHOM NTEpEMEHHOMN
2.2 JIuneitHoe ypaBHeHuE. PelieHne ypaBHEHUM, CBOASAIIMXCS K IMHEHHBIM
2.3 KBagparHoe ypaBHeHue. Penienne ypaBHEHUH, CBOASIIMXCS K KBAAPaTHBIM
buxBanpatHoe ypaBHeHue. [Ipumepsl pelieHHs] YpaBHEHHU TPETbEH M YETBEPTOU
24 CTEIEHEN Pa3JIOKEHUEM HA MHOXKUTEIIN
2.5 Pemenne npo6HO-palinoHaNbHBIX YPaBHEHUI
2.6 Cucrembl ypaBHEHH
2.7 VYpaBHeHUeE ¢ IBYMS IEPEMEHHBIMU U €r0 rpaduk
2.8 Pemrenne cucreM qByX JTMHEHHBIX YPAaBHEHUH C IBYMs [TE€PEMEHHBIMU
29 Pemenue cucrem AByX ypaBHEHUM, OJJHO U3 KOTOPBIX JUHEWHOE, a IPyroe — BTOPOil
CTETNEHU
2.10 I'paduueckas mHTEpHIpETALIUS CUCTEMBI YPAaBHEHUM C JBYMSI IIEPEMEHHBIMU
2.11 Pemenne TekcTOBBIX 337249 aNreOpandecKuM CrocoOoM
2.12 UmncnoBble HEPAaBEHCTBA U MX CBOMCTBA
2.13 Pemrenne nuHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM
2.14 Pemenue cucrem TMHEHHBIX HEPABEHCTB C OJIHOM NTEPEMEHHOM
2.15 KBanparHble HepaBeHCTBa
I'padmueckas wuHTEpHpeTanys HEPAaBEHCTB W CHCTEM HEPAaBEHCTB C JIBYMs
2.16 IIEPEMEHHBIMU
3 O yHKITUN
31 Ksanparnunas ¢ynkmus, e€ rpadux u cBoiicta. [lapadona, KoopArHATHI BEPITUHBI
napaboJibl, 0Cb CUMMETPUH MapadoJIbl
3.2 I'paduku pynaxmmii y=kx, y=kx+b u ux cBoiictBa
3.3 I'paduku Gyuxmmii y=K/X, y = X3 u ux cBo#cTBa
34 I'paduku GyHKIMIA , 1 KX CBOWCTBA
4 YucnoBbie NOCIE0BATEIBHOCTH
Omnpenenenre U crnocoObl 3aJaHUsl YUCIIOBBIX IOCJIEIOBATENIbHOCTEH. 3ajaHue
41 MOCJIEI0BATEILHOCTU PEKYPPEHTHOM popmyIoit u popmysoit N-ro uieHa
4 Apudmernyeckas mnporpeccus. Dopmynbsl  N-To  uieHa  apudMeTHuecKoit
' MIPOrPECCUU, CYMMBI TMIEPBBIX N UJICHOB
43 I'eomerpuueckas nporpeccusi. @opmyibl N-ro 4ieHa reoMeTPUYECKO MPOrpeccu,
' CYMMBI TIEPBBIX N YJICHOB
N3o00pakenue uieHoB apuPMETUUECKON U T€OMETPUUYECKON MPOTPECCHI TOYKaMU
4.4 Ha KOOPJAMHATHOM MIOCKOCTH. JIMHEWHBIN U SKCITOHCHIIMATBHBINA POCT
45 CnoxHbI€ TPOLIEHTHI

I'eomerpus 7 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
6 I'eomerpus
6.1 HauanbHble noHATHs reomeTpun. Todka, psiMasi, OTpE30K, Jyd. YToj. Buasl yrios.
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Beprukanbable U cMexHbIE YrUbl. buccekrpuca yria. JIoMaHas, MHOTOYTOJIbHUK.
[TapamienpsHOCTh ¥ NEPIEHAUKYIISIPHOCTD IIPSMBIX

Cummerpuunbie ¢urypsl. OCHOBHBIE CBOMCTBAa OCeBOW cumMMeTpuu. llpumepsr

6.2 CUMMCTPHH B OKPYKarOIIeM MUPE
OcHOBHBIE IOCTPOEHUS C IOMOILBIO IMPKYJISA U JIUHEHKU. TpeyroiasHuk. BeicoTa,
6.3 MeJraHa, OMCCeKTpHca, UX CBOWCTBA
6.4 PaBHOOeIpeHHBII 1 paBHOCTOPOHHUH TpEyroJbHUKH. HepaBeHCTBO TpeyroapHHKa
6.5 CBoiicTBa U NpU3HAKU PaBHOOEAPEHHOrO TpeyrojbHUKa. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB
6.6 CpoiicTBa M NpHU3HAKU NapauielbHbIX HpsMbIX. CymMma yYrjioB TpeyrojbHUKA.
' Bremnue yriiel TpeyrojibHAKa
[IpsmoyronpHblii  TpeyrogbHUK.  CBOHCTBO ~ MEAMAaHBl  MPSIMOYTOJIBHOTO
6.7 TPEYroJIbHUKA, IPOBEAEHHOMN K runoTenyse. [Ipu3Haku paBeHCTBA NPSAMOYTOJIbHBIX
TPEYroJabHUKOB. [IpIMOYTOIbHBIN TPEYTrONbHUK C yTiIoM B 30°
HepaBeHcTBa B reomMeTrpuu: HEPAaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE
6.8 JOMaHOH, TeopemMa O OojblIeM yrie U Oojibllled CTOPOHE TPEYroJbHUKA.
[IepneHuKysip ¥ HAKIOHHAS
I'eomeTpruueckoe MecTo Touek. buccekTpuca yriia u CepeIMHHbBIN NEPIEHAUKYIAP K
6.9 OTpPE3KY KaK T€OMETPUYECKUE MECTa TOUEK
6.10 OKpyXHOCTb M KpYT, _XOpJia M MaMeTp, uX cBolicTBa. B3anMHOe pacnosioxxeHue
OKpYXHOCTH U npsimoii. KacarenbHast v cexymasl K OKpyKHOCTH
6.11 OkpyXHOCTb, BIHMCAHHas B Yroj. DBnucaHHas W ONMCaHHAas OKPYKHOCTH

TPEYroJIbHUKa

I'eomeTpusi 8 KJIACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
6 I'eomerpus
6.1 YersipéxyroapHuku. [lapamnenorpaMm, ero npu3Haku U CBOMCTBA
6.2 [IpssmoyronbpHUK, poMO, KBapaT, UX MPU3HAKU U CBOMCTBA
6.3 Tpameuusi, paBHoOOKas Tparenus, e€ cBoiicTBa W mnpusHaku. lIpsamoyronbHas
Tpaneuus
Meron yaBoenus menuansl. LlenTpanbnas cummetpus. Teopema daneca u Teopema
6.4 O MPONOPLHUOHATIBHBIX OTPE3KAX
6.5 Cpennue JIMHUM TPEYroJibHUKA U Tpaneuuu. LleHTp macc TpeyroyibHUKa
6.6 [lomobue TpeyronbHUKOB, Kodbdumuent mnomodbus. IlpusHaku  momoOus
' TpeyroJabHUKOB. [IpumMeHeHmne nogo0us npu perieHny NPaKTHIeCKUX 3a1a4
6.7 @opmyIbl A1 TUIOLIAAN TPEYTrOJIbHHKA, TapalljiesiorpaMmma, poM0a 1 Tparneuu
6.8 CpoiicTBa momazei reomerpuueckux ¢uryp. OTHOIIEHHE TUIOMAAeH MoI00HBIX
' ¢uryp
6.9 Brruncnenue niomaaei TpeyroJabHIUKOB U MHOTOYTOJIbHUKOB Ha KJIeT4yaTol Oymare
6.10 Teopema Iludaropa. Ilpumenenne Teopembl Iludaropa mnpu  pereHuu
MPaKTUYECKUX 3a]a4
CuHyc, KOCUHYC, TAHT'€HC OCTPOTO YIJia IPSIMOYTOJILHOTO TpeyrojabHuka. OCHOBHOE
6.11 TPUTOHOMETPHUECKOE TOXKAECTBO. TpuroHoMerpuueckue GyHKIuu yrios B 30°, 45°

u 60°
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6.12 Brincannbple U IEHTpaJbHBIE YIIBI, YTOJl MEXKIY KacaTelbHOW W XOpAOH. YTIbI
MEXIY XOpJIaMHU U CEKYIITUMU

6.13 BnycanHble U OnMcaHHBIE YETBIPEXYTOJIbHUKI

6.14 B3aumHuoe pacrosiockeHue AByX okpyxkHocteill. Kacanme oxpyxHocrteil. O0mue
KacaTeJbHbIE K IBYM OKPY>KHOCTSIM

I'eomerpus 9 KJIACC
Kon IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS
6 I'eomerpus
6.1 Cunyc, kocunyc, Taarenc yrimoB ot 0 go 180°. OcHOBHOE TPHTOHOMETPHUYECKOE
' TOXKAEeCTBO. POPMYITBI IPUBEICHUS

6.2 Pemenne tpeyronbpHukoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. Pemenue
MPAKTUYECKHX 33/1a4 C UCTIOIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMbI CHHYCOB

6.3 [Tpeo6pazoBanme nomooust. [loqodue coOOTBETCTBEHHBIX JIEMEHTOB

6.4 Teopema 0 MpoW3BENECHUH OTPE3KOB XOpJl, TEOPEMBI O TPOM3BE/ICHHH OTPE3KOB
CEeKYIINX, TeOpeMa O KBaJIpaTe KacaTeIbHON
Bekrop, mmuHa (MOIyb) BEKTOpA, COHAINPABICHHBIE BEKTOPHI, MPOTHBOIOJIOKHO

6.5 HaTpaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
orepanuy HajJ BeKTOpamH. Pa3joeHHWe BEKTOpa IO JIByM HEKOJUTMHEAPHBIM
BEKTOpaM
Koopnunatsl BekTopa. CkalsipHOE MpOU3BEACHHWE BEKTOPOB, MPUMEHEHHE s

6.6 HaX0XJCHUS JUIUH U YTIIOB
JlekapTOBbI KOOpJMHATHI HA IJIOCKOCTH. YPaBHEHHUS NPSIMOM U OKPYXHOCTH B

6.7 KOOpJMHATaX, IepeceyeHrue OKPY)KHOCTEH M MpsMbIX. MeToa KOOpAuHAT U €ro
MIpUMEHEHHE

6.8 [IpaBusIbHBIE MHOTOYTOJIBHUKH

6.9 Jnuna OKPYKHOCTH. ['pagycHast u paguaHHas Mepa yria, BHIYHCIEHUE JUTMH JYT
OKpPY>KHOCTEH

6.10 [Tmomanp kpyra, cekTopa, cerMeHTa
JIBI>KEHUS TUIOCKOCTH U BHYTPEHHHE cUMMeTpuu Guryp (dJeMeHTapHbIe

6.11 npeacrasienus). [lapamnensusiii nepeHoc. [ToBopot
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IMPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJLHOM ITPOT'PAMMBbBI
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kox IIpoBepsiemble TPeOGOBAHUSA K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHS
NPOBEPsIEMOro OCHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMbl OCHOBHOT'O 00111er0
TpeOoBaHUs o0pa3zoBanusi Ha ocHoBe ®I'OC

YMeHune omnepupoBarb IMOHATHSAMH: MHOECTBO, ITOJAMHOYKECTBO,
oTiepanuy HaJ MHOXKECTBAMH; YMEHHUE OTIEPHPOBATH MOHATUSAMHU: Tpad,
1 CBSI3HBIA Tpad, AEpeBO, LUK, MPUMEHSTh HX NpPU PEHICHUH 3a]ad;
YMEHHUE HCHOJIb30BATh TIpaUUecKoe MPEICTABICHUE MHOXECTB JUIS
ONIMCAHUS PEATBHBIX IPOIECCOB M SABJICHUM, NPU PEIICHUH 3a1ad U3
JPYTrUX y4eOHbIX IPEIMETOB

YMeHne omnepupoBaTh MOHATHAMU: OIPEACIICHHE, aKCHOMa, TeopeMma,
2 JI0OKa3aTelIbCcTBO; yYMEHHME pAaclno3HaBaThb HCTUHHBIE M JIOJKHBIE
BBICKA3bIBaHUS, IIPUBOJUTh IIPUMEPBI M KOHTPIPUMEPBI, CTPOUTH
BBICKa3bIBAHUS M OTPUIIAHUS BBICKA3bIBAHUI

yMeHI/Ie OHepI/IpOBaTI) IIOHATUSIMU . HaTypaJ'H)HOG YHuCJIO, HpOCTOG 158
COCTaBHOE YHCJIO, JCIUMOCTh HATYpPAIbHBIX YHCEN, NPHU3HAKU
JETUMOCTH, I€JI0€ YHCIO0, MOIYJIbh YHCIAa, OOBIKHOBEHHAs Jpo0b |
3 necsiTuyHasi poOb, CTaHJIAPTHBIM BHUJ YHMCIA, PalMOHAIBHOE YHCIIO,
HppalMOHAILHOE YUCIIO, apu(METHUECKHUI KBAaJpaTHBIM KOPEHb; YMEHHE
BBITIOJTHATE JICUCTBUS C YKMCIIaMU, CPABHUBATh M YIOPSIOYMBATH YHCIIA,
MPEACTABIATh, YWCIAa HAa KOOPAWHATHOW MPSAMOW, OKPYIJISATh YHCIA;
yYMEHUE JIeNIaTh MPUKHUIKY U OLIEHKY Pe3yJIbTaTa BIUYNCICHUN

YMeHue omnepupoBaTh MOHATHSMH: CTENEHb C LEJIbIM IOKa3aTeleM,
apudmeTnyecKuil KBaJpaTHBIM KOPEHb, MHOTOYIIEH, aireOpanyeckas
IpoOb, TOXKIAECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM CTENeHH OoJbliie
4 €IMHULIbI; YMEHHE BBIMOJIHATH pacuéThl o dopMmysam, MpeoOpa3oBaHUs
HEJNbIX, APOOHO-PAIIMOHATILHBIX BBIPAKEHUN U BBIPAXKEHHUM C KOPHSIMHU,
pa3joKeHWe MHOTOWIeHa Ha MHOXHUTENIHW, B TOM UHCIE C
UCIOJIb30BaHuEM (OpPMyNT pa3HOCTH KBaJApaTOB M KBaJpara

CYMMBI U pa3HOCTH

VYmenune OIICpHUPOBATH IMOHATHUAMU. YHUCIIOBOE pPaB€HCTBO, YpaBHCHHUC C
OJTHOM nepeMeHHoﬁ, YHCJIIOBOC HCPaBCHCTBO, HCPABCHCTBO C
nepeMeHHoﬁ; YMCEHUC PpCIIATh JIMHEHHBIE H KBaApaTHBIC YpPAaBHCHUA,
,Z[pO6HO'paI_II/IOHaJ'ILHLIe YpaBHCHUS C O,I[HOI71 HepeMeHHOﬁ, CHUCTCMEI JIBYX
JIMHEUHBIX ypaBHCHI/II‘/'I, JIMHEHHBIE HCpaBCHCTBA W HUX CHUCTCMBLI,
KBaJPaTHLIC n ,Z[pO6HO'paHI/IOHaHBHBI€ HCpPaBCHCTBA C OHHOﬁ
nepeMeHHoﬁ, B TOM 4YMCJIC IIpU PCIICHHUHU 3a4a4 U3 APYTUX IIPEAMCTOB U
IMMPAKTHUYICCKUX 3ada4; YMCHUC HCIIOJIb30BATh KOOPANHATHYIO IIPAMYIO U
KOOpPAUHATHYIO INNIOCKOCTH JJIsA I/I306pa)KeHI/I}I peH_IeHI/Iﬁ ypaBHeHHfI,
HEPAaBCHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUAMU: (GYHKUUSA, rpaduK (QyHKIMH, HYIH
(GyHKIUHU, TPOMEKYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3pACTaHMS,
yObIBaHUs, HanOoJblllee W HaUMEHbIlee 3HAYCHHUsS (YHKLUU; YMEHHE
ONEpPUPOBATH MOHATUSAMH: TpsAMas MPONOPLUUOHAIBHOCTb, JHMHEHHAs
¢byHkuus, KBagpaTuuHas (QyHKIUS, oOpaTHas HPONOPLHUOHAIBHOCTS,
napaboia, rumepbosia; yMEHHE CTPOUTh Tpapuku  (HyHKUU,
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UCIIONIb30BaTh IpaUKu UL ONPEJENICHUs CBOWCTB IIPOIECCOB H
3aBUCUMOCTEH, Ul PELIEHUs 3a/1ad U3 APYruX y4eOHbIX MPEIMETOB U
peanbHOM )KU3HM; YMEHUE BBIpaXKaTh (POpMyaaMu 3aBUCUMOCTH MEXKIY
BEIIMYMHAMU

YMenune OIICpUpPOBATH IIOHATUSAMMU: I10CJI€A0BAaTCIIBHOCTD,
apudMeTHIecKasi 1 TeOMETPHUYECKast MPOTPECCHH; YMEHUE UCTIONb30BaTh
CBOMCTBA MOCJIEI0BATENILHOCTEN, (POPMYIIBI CyMMBI U OOLIETO YJIeHa MPU
pelIeHNUH 337a4, B TOM YHCIIE 3a/1ad U3 JPYruX y4eOHBIX IPEIMETOB U
peanbHOM )KU3HU

YMeHue pemiars 3ajaun pa3HbIX TUIOB (B TOM YKCIIE HA IPOLEHTHI, JOJIU
W 4YacTH, JBW)KEHHE, paboTy, LIEHy TOBapOB M CTOMMOCTb IOKYIOK U
yCIIyT, HAJIOTH, 331a4d U3 00JIaCTH yIpaBJIeHUs INYHBIMU U CEMEHHBIMU
(uHaHCaMM); YMEHHE COCTABIISITh BBIPAKEHUS, YPaBHEHNS,
HEPABEHCTBA U CUCTEMBI 110 YCIOBHUIO 337a4H, UCCIEJ0BATh MOJIyYEHHOE
pelIeHNe U OLIEHUBATh MPaBI0N0J00HOCTD MOJIYYEHHBIX PE3Yy/IbTaTOB

YMeHnue oneprupoBath NOHATUSAMU: (PUTypa, TOUKA, OTPE30K, IpsMas, JIy4,
JOMaHas, Yrojl, MHOTOYIOJIbHHK, TPEYrOJbHUK, PaBHOOEAPEHHBIH U
PaBHOCTOPOHHUN  TPEYroJIbHUKH, TPSAMOYTOJbHBIA  TPEYrOJbHUK,
MeauaHa, OuCCeKTpHca M BbBICOTA TPEYrOJIbHHKA, YEThIPEXYTOJbHUK,
napajuieniorpamMMm,  poM0O, TNPSMOYTOJbHHK, KBaapaT, Tpamerus;
OKPY)KHOCTb, KpYI, KacaTellbHas; 3HAaKOMCTBO C IMpPOCTPAHCTBEHHBIMU
¢dburypamu; ymeHue pemaTrh 3aladd, B TOM YHUCJIE U3 TOBCEIHEBHOM
KHU3HU, Ha HAXOXKJEHHE I'€OMETPHUYECKUX BEIMYMH C MPUMEHEHHEM
M3y4YEHHBIX CBOUCTB (PUryp U (hakToB

10

YMeHue omnepupoBarh MOHATHSAMH: PABEHCTBO (UTYp, PpPaBEHCTBO
TPEYTrOJbHUKOB; NapauIeTbHOCTh U MEPIEHIUKYISIPHOCTD MPSMBIX, YroOJl
MEXAYy MpSIMBIMU, MEPHEHAUKYISAp, HAKIOHHAsA, MPOEKIHs, MoAo0ue
¢buryp, nonoOHbIe TPEYroJbHUKH, CUMMETPUSI OTHOCUTEIIBHO TOYKH H
OpsIMOM; yMEHHME paclo3HaBaTh PABEHCTBO, CUMMETPHUIO U M0a00He
¢buryp, mnapaielbHOCTh U HEPHEHAMKYISIPHOCTH  HPSIMBIX B
OKpY>KaIoIlleM MUpe

11

YMeHue onepupoBaTh MOHITUSIMHU: JUIMHA, PACCTOSHUE, Yol (BeIHYnHa
yria, CHUHYC M KOCHHYC YIJla TpEyrojbHHKA), IUIONIa/lb; YMEHHE
OIICHUBATh pPa3Mepbl MPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM MHUDE;
YMEHHE IPUMEHSTH (GOPMYIIBI IEPUMETPA U IO MHOTOYTOJIbHUKOB,
JUIMHBI OKPYXXHOCTH U IUIOWAAU Kpyra, 0oO0beMa NpSIMOYroJIbHOTO
napajuiefienunena;  yMEHHe  NPUMEHSITh  NPU3HAKU  PaBEHCTBA
TPEYrOJbHUKOB, TEOPEMY O CyMME YIJIOB TpPEYroJbHHKA,

teopeMy Iludaropa, TpuUroHOMETpUYECKHE COOTHOIICHUSA  JJIs
BBIUHCIICHUS [UTHH, PACCTOSHUMH, Momaaen

12

YMmenue I/I306pa)ICaTB IJIOCKHE (1)1/11" YPbBL )51 Hux KOM6I/IHaHI/II/I,
IMPOCTPAHCTBCHHBIC (I)I/Il“ypbl OT pPyKH, C MOMOIIBIO qepTé)KHLIX
HHCTPYMCHTOB U  JJICKTPOHHBIX CpCACTB IO TCEKCTOBOMY WM
CUMBOJIbHOMY OIIMCAHUTO

13

YMeHue onepupoBaTh NOHIATHIMMU: MPAMOYTOJIbHAsl CUCTEMA KOOPANHAT;
KOOpJMHATHI TOUYKH, BEKTOP, CyMMa BEKTOPOB, IPOM3BEICHUE BEKTOPAa Ha
YHCIIO, CKAJSIPHOE IIPOU3BEICHHE BEKTOPOB; YMEHME MCIIOIb30BaTh
BEKTOPbI U KOOPJMHATHI JJIS TPEICTABICHUS JAHHBIX U PEIIeHuUs 3a/1a4, B
TOM YHCJIE U3 JPYrUX y4eOHBIX MPEAMETOB U PeaTbHOM KU3HH
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14

YMenue OIICpHUPOBATH INOHATUAMU: CTOJIONKOBBIE n KPYIrOBLIC
JMarpaMMBl, TaOJIHIIBL, CpeaHee apudMeTHIeckoe, Menana, HanOobIee
Y HauMeHbIIIee 3HAaYCHUs, pa3Max YHCIOBOTO HAOOpa; yMEHHE U3BJICKATH,
WHTEPIPETHUPOBATH U MPEOOPa30BBIBATH HH(OPMALINIO, TIPEACTABICHHYIO
B TabmuIax W Ha JMarpaMmax, OTpPaXarollyld  CBOHCTBA H
XApPaKTCPUCTUKU PCAJIBHBIX IMPOLECCOB U

SIBJIGHI/Iﬁ; YMCHHE pacClio3HaBaTb N3SMCHYHMBLIC BEJIMYHMHBI B OKPY’KaromemM
MUpE

15

YMeHue onepupoBaTh MOHATHSAMM: CIIydalHbIM ONBIT (Cay4aiHbIN
9KCIEPUMEHT), JJIEMEHTApHOE COObITHE (3JIEMEHTAapHBIA  HCXON)
CIIy4aifHOTO OIIBITa, CIy4aiiHOE COObITHE, BEPOSATHOCTH COOBITUS; YMEHUE
HaXxOJUTh  BEPOSITHOCTU  CIy4yallHBIX COOBITUH B  ONbITaX C
PaBHOBO3MOXKHBIMHM  3JIEMEHTAPHBIMU  COOBITUSMHU; yMEHHUE peulaTh
3aJaud METOJOM OPraHHM30BAaHHOTO Mepedopa U € HCHOJIb30BAHHEM
MpaBWJIa YMHOXKEHHUS; YMEHHME OILIEHHBATh BEPOSITHOCTH pPEATbHBIX
COOBITMM W SIBIIEHUHM, MOHUMAThb POJIb MPAKTHYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUI B OKPY)KAIOIIEM MUPE U B KU3HU; 3HAKOMCTBO
C TIOHSTHEM HE3aBUCHUMBIX COOBITHII; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX
YHCeJl ¥ €0 POJIbI0 B MACCOBBIX SIBJICHUSIX

16

VYMeHne BBIOMpPATh TOAXOMANIANA HM3YYEHHBIH METOJ JUIsl PEIICHHS
3a7a4¥, MPUBOJAUTH MNPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
NPUPOJE W KU3HHU, PACIIO3HABATHh MPOSBJICHUE 3aKOHOB MAaTEMaTHUKH B
HUCKYCCTBE, OIUCHIBAaTh  OT/EJIbHBIE  BBIJAIOIIMECS  PE3YJIbTATHI,
MOJIyYCHHBIE B XOJI€ Pa3BUTHS MATEMaTUKU KaK HAyKd, MPUBOIUTH
MPUMEPHI MATEMATUYECKUX OTKPBITUH U UX aBTOPOB B OTEUECTBEHHOU U
BCEMUPHOU UCTOPUU
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HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D 11O

MATEMATUKE
Kon IIpoBepsieMblii 3JIeMEHT CO/IepKAHUS
1 Yucna 1 BBIYUCIICHUS
11 HarypanbeHble u nenslie uncna. IIpu3Haku 1eIMMOCTH LEIBIX YUCEI
OOBIKHOBEHHBIE U JAECATUYHBIE APOOU, IPOLIEHTHI, OECKOHEUHBIE IEPUOINIECKHE
1.2 1poGH
1.3 ParnmonanbHbIe uncia. ApuMeTHIecKre onepauy ¢ paoHaTbHBIMU YHCIaMU
14 JleiicTBUTENbHBIC YHCIA. ApPUPMETHYCCKHE OIEpaliy C JICHCTBUTEIHHBIMU
YHCITaMHU
15 [TpuGnmxEHHbIE BBIYUCICHHS, TpaBUJIa OKPYTJCHHS, NMPHUKUAKA U OIICHKa
pe3yibTaTa BEIYUCICHUNA
2 AnreOpandecKue BRIpaKeHHUs
2.1 BbykBeHHbIE BbIpaXeHUs (BBIPAXKEHUSI C IEPEMEHHBIMHU)
29 CTerfeHL c menbiM TokaszareneM. CTeneHb C PalMOHATIBHBIM IOKa3aTelIeM.
CBoiicTBa cTenEHU
2.3 MHorouneHsl
2.4 AnrebOpandeckas qpoob
25 Apudmernueckuit KOpPEHb HaTypaJlbHOU CTEIIEHHU. HenictBus c
: apu(METHIECKIMH KOPHSIMH HaTypaJIbHOH CTETICHN
3 VYpaBHEHUs U HEPABEHCTBA
Hensle u npoOHO-panoHalbHbIE ypaBHEHHMsA. CHCTeMBI M COBOKYIHOCTH
31 YpaBHEHUM
Ienbie m apoOHO-panMoHaIbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTHU
3.2 HEPABEHCTB
3.3 Pertenue TekCcTOBBIX 3a1a4
4 YucnoBble NOCIeA0BaTEIbHOCTH
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a1aHMSI [1OCIIEI0BATEIbHOCTEH
Apugmerndeckas u reomerpudeckas —mporpeccud. Dopmyna  CIOXKHBIX
4.2 IIPOLIEHTOB
5 O yHKITUN
Oyukuus, cnocoosl 3ananus pyHkuuu. I'paduk pynkuun. Obnacts onpeaencHus
U MHOXecTBO 3HaueHu  ¢ynkumu. Hymm  ynkumn.  IIpomexyTku
5.1 3HAKONOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKUMH. MakcUMyMbl U
MUHUMYMBl (yHKuMu. HauGombiiee M HauMmeHbllee 3HaueHHE (YHKLUU Ha
IIPOMEKYTKE
6 KoopanHaTsl Ha IpSAMOii U MJIOCKOCTH
6.1 KoopaunatHas npsiMast
6.2 JlekapTOBBI KOOPJMHATHI Ha INIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue GUrypbl 1 UX CBOWCTBA
7.2 Tpeyronpauk
7.3 MHOroyrojisHUKN
74 OKpyXHOCTb U KpyTr
7.5 W3MepeHne reoMeTpuyecKux BeTUIUH
7.6 BekTopsl Ha IIIOCKOCTH
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BeposTHOCTB U cTaTucTrKa

8.1 OnumcaTenbHasi CTATUCTHKA
8.2 BepostHOoCTh

8.3 Kombunaroprka

8.4 MHoxecTBa

8.5 I'padsr
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YYEHUKA

» Matemaruka: 5-i kiacc: 6a30BbIi YPOBEHb: YUeOHUK: B 2 9acTax, 5 kinacc/ Bunenkun H. 4., XKoxos
B.U., YecHokoB A.C. u apyrue, Aknuoneproe obmiectBo «M3narenbetBo «IIpocBenienney
» MartemaTuka: 6-i Kiacc: 6a30BbIi YpOBEHb: YUCOHUK: B 2 yacTsX, 6 kiacc/ Bunenkun H. 4.,
XKoxos B.U., YecnokoB A.C. u npyrue, AkimonepHoe oouiectBo «M3aarensctBo «lIpocBenienue»

¢ Anrebpa. 7 kiacc. YueOnuk. bazosiii ypoBens - MaxkapsiueB FO.H., Munmrox H.I'., Hemkos K. .
u 1p. AkunonepHoe obmectBo «M3narensctBo «IIpocBemenue»

¢ AnreOpa. 8 kimacc. YueOnuk. ba3ossiii ypoBens - MakaperaeB F0.H., Munmtok H.I'., Hemkos K..
u ap. AxkuuonepHoe oouectBo «M3aarenscTBo «IIpocBenienner»

o Anre6pa. 9 xacc. YueOnuk. ba3ossrit ypoBens - Makapbrues FO.H., Munmgrok H.I'., Hemkos K. 1.
u ap. AxkuuonepHoe oouectBo «M3aarenscTBo «IIpocBerienue

¢ Marematuka. ['eomerpus 7-9 knmaccel/ Atanacsa JI.C.u ap. M. - «IIpocBenieHue»

METOAUYECKUE MATEPHUAJIBI 1JIS1 YYUTEJA

¢ Jlunaxktuueckue Marepuaisl mo marematuke A.C. UecHOKOB 5 ki1 AKIIMOHEPHOE 00IIEeCTBO
«M3narenbcTBO «lIpocBemienne»

¢ Jlunaktrueckue MaTepuanbl 1o Matematuke A.C. HecHOKOB 6 K1 AKIIHOHEPHOE OOIIECTBO
«M3narenbctBO «lIpocBenienne»

¢ Meroanyeckoe nocobue st yautensi. Anredpa 7 kiacce. ba3ossiit yposens Maxkapsrues 0. H.,
Munmiok H.I'., HemmkoB K.U. u np. Akmmoneproe o01miectBo «M3marensctBo «IIpocBemennes

¢ Metonuueckoe nocodue juist yuutens. Anredpa 8 kiacc. bazossiit ypoenbr Makapsiues FO.H.,
Munmrok H.I'., HemmkoB K.W. u np. AkimonepHoe o6mectBo «M3marensctBo «IIpocBenienne»

¢ Metonuueckoe nocodue juist yuutens. Anredpa 9 knacc. bazossiii yposenb Makapeiue FO.H.,
Munmrok H.I'., HemmkoB K.U. u np. AkninonepHoe o6mectBo «M3matenscTBo «IIpocBemenne»

¢ ['eomerpusi. Metoaudeckue pekomenaaruu . 7 kinacc/Aranacss JI.C., byry3os B.®., 'mazkoB
10.®. u ap. M. - «IIpocsemienney

¢ ['eomerpus. Meroauueckue pekomenaamnuu . 8 kiacc/Aranacsa JI.C., byry3os B.®., ['mazkoB
10.®. u ap. M. - «IIpocsemienne»

¢ ['eomerpus. Meroaudeckue pekomenaamuu . 9 kinacc/Aranacsu JI.C., byry3os B.®., ['mazkoB
10.®. u ap. M.- «IIpocsemieHue

¢ Maremarnka. BeposiTHOCTB 1 cTaTucTHKA 7-9 Kitacchl: 6a30BbIM YPOBEHb YICOHHK B 2 4aCTAX/
Briconkuit U.P., SAmenko N.B., M — «IIpocBenienue»

* Mertoauueckoe mocodue. BepostHOCTh U ctatucThKa 7-9 Kiacchl: 0a30BbIi ypoBeHb / Boicoikuit
N.P., Amenko U.B., M — «lIpocsemieHue»

IMUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCblI CETU UHTEPHET
https://lesson.edu.ru/catalog
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