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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo marematwke mjis oOydarommxcs 5-9 kiaccoB paspaborana Ha ocHoBe PI'OC OOO. B nmporpamme 1mo MaTeMaTHKE YYTEHBI
ujen u nonoxkenus Konuenimu pa3Butus MatemaTruueckoro oopasosanust B Poccuiickoit deaepanuu.

[IpenmeTom MaTeMaTUKHU SABISIOTCSA (QyHAaMEHTaIbHbIE CTPYKTYPBI HAILIETO MUPA —IPOCTPAHCTBEHHBIE (DOPMBI U KOJIMYECTBEHHBIE OTHOLIEHUS (OT
MPOCTEHIINX, YCBAUBAEMbIX B HEMOCPEICTBEHHOM OIIBITE, 10 JOCTATOYHO CIIOXHBIX, HEOOXOAUMBIX MJISi Pa3BUTHUS HAYYHBIX W MPHUKIATHBIX HIACH).
Matematuueckue 3HaHHs 00eCIeUUBAIOT MIOHUMAHUE MTPUHIIUIIOB YCTPOICTBA U UCIIOJIb30BAHUS COBPEMEHHOW TEXHUKHU, BOCIPUITHE U UHTEPIIPETALIUIO
COLIMAJIbHOW, YKOHOMUYECKOM, MOJUTUYECKON NH(DOPMALIUU, JAIOT BO3MOKHOCTD BBITIOJIHATH PACUETHl U COCTABISATH AITOPUTMBI, HAXOUTh U PUMEHSTh
(bopMyIibl, BIAAETh MIPAKTHUECKUMU MPUEMAMHU T€OMETPUUYECKUX U3MEPEHUN M TOCTPOCHUH, YUTaTh MH(POPMAIUIO, MPEACTABICHHYIO B BHUAE TaOJIHUII,
auarpamm U rpa@ukoB, )KUTh B YCIOBHIX HEONPEASNEHHOCTH U TIOHUMATh BEPOSTHOCTHBIN XapakTep CIy4aiiHbIX COOBITHIA.

W3ydenue marematuku GOpMUPYET y OOydaronuxcs MaTeMaTUYECKUN CTUIBMBILIUICHUS, MPOSBISIOIIUICS B ONMpPeNeIEHHBIX YMCTBEHHBIX
HaBbIKax. O0y4aronnecsioCBauBalOT TaKue MPUEMBI W METOJbl MBILIUICHHUS,  KaK HWHIYKIHUS U JenyKus,00001eHue U KOHKPETU3aIIHs,
aHallM3 W CHHTE3, Kiaccu(uKkaius U cucTeMaTu3alus,abcTparupoBanue u ananorus. OObeKTh MAaTeMAaTUYECKUX YMO3aKIIIOUEHUH, TPaBHIIa UX
KOHCTPYHPOBAHUS PACKPHIBAIOT MEXaHU3M JIOTHYECKHUX MMOCTPOCHUM, CITIOCOOCTBYIOTBBIPAOOTKE YMEHHS (HOPMYIHPOBAaTh, 0OOCHOBBIBATH U JIOKA3HIBATh
CYXJCHHSI, TeMCaMbIM Pa3BUBAIOT JIOTUYECKOE MbIIUIeHHEe. M3ydeHne MaTeMaTuku obecrednBaeTOpMUPOBAHUE aITOPUTMUYECKON KOMIOHEHTHI
MBIIUIEHUS] U BOCIIUTAHUE YMEHUNIEHCTBOBATh N0  3aJlaHHBIM  QJITOPUTMAaM, COBEPIIEHCTBOBATH U3BECTHbIE U
KOHCTPYHPOBaTh HOBBIE. B mpoliecce penieHus 3a1a4 — 0OCHOBOM yueOHOM 1eATeIbHOCTHHA YPOKaX MaTeMaTHKH — Pa3BUBAIOTCS TBOpUECKasl U
MIPUKJIaIHAsl CTOPOHBI MbIILIeHUs1. O0ydeHre MaTeMaTuke Ja€T BO3MOXKHOCTh Pa3BUBATh y 00YYAIOMIUXCS TOUYHYIO, PAIIHOHATBHYI0O U HH(POPMATHBHYIO
pedb, yMeHHe oTOMpaTh Hambosee MOIXOSIIMEs3bIKOBbIC, CUMBOINYECKUE, TpadUUecKie CPeJCTBA Al BBHIPAKEHUS CYKIECHUN U
HaIJISIIHOTO UX MPECTaBICHUSI.

[Tpu mM3ydeHHH MaTEeMAaTHKH OCYIIECTBIsIETCS OOlee 3HAKOMCTBO C METOJaMU TO3HAHMS JEHCTBUTENHHOCTHU, MPEACTABICHUSIMHU O MPEAMETE U
METOJIaX MaTeMAaTHUKH, UX OTIUYUUA OT METOJOB JAPYTUX €CTECTBEHHBIX U TYMAaHUTAPHBIX HAYK, 00 0OCOOCHHOCTSX MPUMEHEHHS] MATEMATHKH IS PEIICHHS
HAyYHBIX U MPUKIAIHBIX 3a/1a4.

[TpropUTEeTHBIME TIETSIMU OOYYEeHHUS MaTeMaTHKe B 5—9 kiaccax SBISIOTCS: (GOPMHUpPOBAHUE IEHTPATbHBIX MATEeMATHYECKUX TOHSTUN (YKCIIO,

BEJIMYMHA,
reoMeTpuueckas (Gurypa, MEepeMEeHHas, BEPOATHOCTh, (PYHKIHS), OOCCIEUUBAIONIUX MPEEMCTBEHHOCTh M MEPCIEKTHBHOCTh MAaTEMaTUYECKOTO
o0pa3zoBaHUs 00YUYaIOIINXCS;

MoJIBeJIcHUE OOydalomuXcsl Ha JOCTYIMHOM I HUX YPOBHE K OCO3HAHUIO B3aWMOCBSI3M MAaTEMAaTUKH M OKPYXKAIOIIEro MHpa, TTOHUMaHUE
MaTEMaTHKHU KaK 4YacTH OOIIeH KyJIbTyphl 4eJI0BEUECTRA;



pa3BUTHE WHTEIUICKTYAIBHBIX M TBOPYECKHX CIIOCOOHOCTEH OOydYalolmIMXcsi, IMO3HABATEIBHOW AaKTHBHOCTH, WCCIICIOBATEILCKUX YMEHHIA,
KPUTHYHOCTH MBIIIUICHUS, HHTEpEca K U3YYCHUIO MAaTEeMaTHKH;

dbopmupoBaHre (QYHKIIMOHAIBHOW MAaTEMaTHUYECKOW T'PaMOTHOCTH: YMEHHs PAacliO3HABATh IPOSIBICHUS MATEMaTHYECKUX TOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEaNTbHBIX KU3HCHHBIX CUTYAIMSIX U MPH W3YUYEHHUH JPYTHX YUYCOHBIX MPEJAMETOB, POSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
(bopMyIHpOBaTh WX Ha S3BIKE MATEMATUKH W CO3[]aBaTh MaTEMaTHYECKHUE MOJCIH, MPUMEHSATh OCBOCHHBIM MAaTEMATHUYECKUU armapar s perieHUs
MPAKTUKO-OPUEHTHUPOBAHHBIX 33/1a4, HHTEPIPETHUPOBATH U OICHUBATH MOJYYCHHBIC PE3YJIbTATHI.

OcHOBHBIE JIMHUU COJIEP>KaHUS MMPOTPaMMBI IO MaTeMaTHke B 5-9 kiaccax: «Hucnau BeruuciaeHus», «Anredpay («Anredpandeckue BIPAKEHUS,
«YpaBHEHHS U HEpaBEHCTBaY), «DyHKIN», «I'eomeTpus» («I'eomeTpudeckre GUTypbl U UX CBOMCTBAY,

«M3MepeHrne reoMeTpUYECKHX BEIUYHMHY»), «BEposSTHOCTh M CTaTUCTHKA». [laHHBIC JIMHUU Pa3BUBAIOTCS MapajlIebHO, KaX/as B COOTBETCTBHUU C
COOCTBEHHOI JIOTHKOH, OTHAKO HE HE3aBHCUMO OJIHA OT JPYTOii, a B TCCHOM KOHTAKTE U B3aUMO/ICHCTBUU.

CogepxaHue MporpaMMbl 0 MaTeMaTHKe, paclpeaenEéHHOe 0 TojaM 00ydeHHs, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM,
NPUHIUIHATIBHBIM ~ BOIIpOcaM oOydaroruecss oOpalajuch HEOJHOKPATHO, YTOOBI OBJIAJICHUE MATEMAaTUYCCKHMMU TIOHATUSMH W HaBBIKAMHU
OCYIIECTBISUIOCH MOCIIEIOBATEIBbHO M TOCTYNATEILHO, C COOJIIOJICHUEM TPUHIIUIIA IPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKJIFOYAIIUCH B OOIIYIO CUCTEMY
MaTeMaTHYeCKUX MPeICTaBICHUH 00yUaromuxcsl, paciupsis U yriyossst e€, o0pa3yst IPOYHbIE MHOKECTBEHHBIE CBA3H.

B cootserctBun ¢ ®I'OC OOO marematuka siBisieTcss 00s3aTeNIbHBIM y4eOHBIM IIPEMETOM Ha YPOBHE OCHOBHOTO o0Iero oopazosanus. B 5-9
KJIaccax MaTeMaTHKa TPaJAULIMOHHO U3Y4aeTcs B paMKax CIeIYyIOIIMX y4eOHbIX KypcoB: B 5—6 Kiaccax — Kypca
«MaremaTtukay, B 7-9 kiaccax — KypcoB «Anre0pa» (BKIIIOYas 3JI€MEHTBl CTaTUCTUKHM U Teopuu BeposiTHocTel) U «l'eomerpusi». IIporpammoit mo
MaTeMaTHKe BBOJUTCS CAMOCTOATENbHBIN yueOHbI Kypc «BeposiTHOCTh U CTaTUCTHUKAY.

OO11ee ymncno 4acoB, JUIsl U3yYEeHUsT MaTeMaTHKH (0a30BbIil ypOBEHb) Ha yPOBHE OCHOBHOI'O o0miero oOpas3oBanus, — 952 yaca: B 5 Kiacce —
170 gacos (5 wacoB B Hezeno), B 6 kimacce — 170 yacos (5 wacoB B Hezedro), B 7 kinacce —204 vaca (6 yacoB B Hezleno), B 8 kinacce — 204 yaca (6 4acoB B
Hezeno), B 9 kinacce — 204 gaca (6 4yacoB B HEIEIIO).

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

N3yueHre MaTeMaTUKX Ha YPOBHE OCHOBHOTO O0ILEro 00pa3oBaHMsI HAMIPABICHO HA JOCTHXKEHHE 00YJalOUMMHCS TMYHOCTHBIX, METApeIMETHBIX
U TIPEIMETHBIX 00pa30BaTEeNbHBIX PE3yIbTaTOB OCBOCHUS yUEOHOTO MpeaMeTa.



JIMYHOCTHBIE PE3YJIBTATDBI
JInuHOCTHBIE pe3yJIbTaThl OCBOCHHS IPOrPaMMBbI 110 MATEMAaTUKE XapaKTEPU3YOTCS:

l) NaTPpUOTHYECKOEe BOCTIMTAHHUE:

MIPOSIBJICHUEM HWHTEpeca K MPOIIJIOMY W HACTOSIIEMY POCCHHCKOW MaTeMaTHKH, IIEHHOCTHBIM OTHOIICHHEM K JTOCTHIKCHHSIM POCCHUCKHX
MaTEeMaTUKOB M POCCUHCKONW MaTeMAaTHYE€CKOM IIKOJIbI, K MCTIOJb30BAaHUIO ATUX JIOCTHXKCHHUH B APYTUX HAyKaxX M MPUKIAAHBIX cepax;

2) rpaskJIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEH TpakJIaHWHA U pealM3allid €ro TIpaB, MPEJICTABICHHEM O MaTEeMaTHYeCKHX OCHOBaX
(YHKIIMOHUPOBAHMS PA3TUYHBIX CTPYKTYP, SIBJICHHM, TPOIEIYP IPaKIAHCKOTO 00IIEecTBa (HAIPUMEpP, BBIOOPHI, OIPOCHI), TOTOBHOCTBIO K OOCYXICHHIO
ATUYECKHX MPOOJEM, CBS3aHHBIX C MPAKTHYECKUM TPUMEHEHUEM JIOCTIKCHUH HAYKH, OCO3HAHHUEM BAXXHOCTH MOPAIBHO-ITHUYECKUX IMPHUHIIUIIOB B
JEeSITETbHOCTH YUYEHOTO;

3) TpynoBoe BocnuTanme:

YCTAaHOBKOW Ha aKTMBHOE YYaCTHE B PCIICHUH MPAKTUYCCKHUX 3a7a4 MaTEMaTHYCCKON HAIPABICHHOCTH, OCO3HAHUEM BAKHOCTH MATEMAaTHYECKOTO
o0Opa3oBaHMs HA TPOTSHKCHUHM BCEU KU3HU IS YCHENIHONW TPOQECCHOHATBHON ACSITEFHOCTH W Pa3BUTHEM HEOOXOJWMBIX yYMEHHH, OCO3HAHHBIM
BBEIOOPOM U MOCTPOCHHEM WHMBHIYALHOW TpPAaeKTOpPHHM OOpa3oBaHWS W JKU3HCHHBIX IUIAHOB ¢ YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX
MoTpeOHOCTEH;

4) arcreTndeckoe BOCIHTAHUE:

CIIOCOOHOCTBIO K AMOIIMOHAIBHOMY U 3CTETUYECKOMY BOCTIPHUSATHIO MATEMAaTHYECKNX OOBEKTOB, 33/1a4, PEIICHUN, pacCyKIeHUIN, YMEHUIO BUIETh

MaTeMaTHYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) meHHOCTH HAYYHOrO MO3HAHHS:

OpHEHTaIMel B AEATEIIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX MPEJICTaBICHHH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YEJIOBEKA, IPUPOIBI
U 0o0IlecTBa, MOHMMAaHHEM MaTeMaTHYeCKOW HAyKH Kak chepbl YeloBEYECKOHl NesSTeNbHOCTH, ITAloB €€ pa3BUTHS M 3HAYMMOCTH JUIS Pa3BUTHS
LMBUJIM3ALlMY, OBJIAZICHUEM SI3bIKOM MAaT€MaTUKHM M MaTeMaTU4eCKOW KyJbTypOoM Kak CpEACTBOM II03HAHUS MHpA, OBJAJACHHEM IPOCTEHIINMHU
HaBBIKaMU HCCJIEI0BATENIBCKON AEATEIbHOCTH;

6) ¢pusnueckoe BocnuTanue, GOPMHUPOBAHKE KYJILTYPhI 310POBbS HIMOIHOHAIBLHOIO GJIATONOJyHS:

TOTOBHOCTBIO NPUMEHATh MaTeMaTHYeCKUE 3HAHUS B MHTEpEcax CBOErO 3JI0POBbS, BEJIEHUS 3J0pOBOr0 00pasza »XKU3HU (30pOBOE MUTAHUE,
cOamaHCUPOBAaHHBIA PEXHUM 3aHATHI U OTAbIXA, peryisipHas (u3nyeckasi akTUBHOCTb), C(HOPMUPOBAHHOCTHIO HaBbIKa peIeKCHH, TPU3HAHUEM CBOETO
IpaBa Ha OIKOKY U TaKOro e MpaBa APYroro 4eaoBeKa;

7) sKoJI0THYECKOE BOCIUTAHHE:
OpUEHTaIlel Ha MPUMEHEHHWE MaTeMaTUYeCKHUX 3HaHWW /i peuleHHs] 3a/ad B 00JacTH COXPAHHOCTU OKPYKAIOUIeH Cpebl, MiIaHUPOBaHUS



MOCTYIIKOB M OLIEHKH WX BO3MOKHBIX MOCIEACTBHM JIJIsl OKPY’KaIOIIEH Cpe/ibl, 0CO3HAHKUEM ITT00aIbHOr0 XapaKkTepa IKOJIOTUYECKUX MPOOIeM U MyTe ux
pelieHus;

8) amanTauusi K M3MEHSIIOIMMCS YCJIOBHSAM COMHAIBLHOI H IPUPOIHOI Cpe/Ibl:

TOTOBHOCTBIO K JEHCTBHSM B YCIOBHUSX HEONPEACIEHHOCTH, MOBBILICHUIO YPOBHS CBOEH KOMIIETCHTHOCTH 4Y€pe3 MPAKTUYECKYIO0 NEATEIBHOCTD, B
TOM YMCJIE YMEHHUE YUUThCA y APYTUX JIO/IEH, IPUOOPETaTh B COBMECTHOM J€SITEIbHOCTH HOBBIE 3HAHUS, HABBIKA M KOMIIETEHLIUU U3 OIBITA IPYTHUX;

HE00X0UMOCTBIO B ()OPMHUPOBAHUHU HOBBIX 3HAHUMN, B TOM 4ucCie (OPMYJINPOBATh WUJEH, MOHITUSA, THUIIOTE3bl 00 OOBEKTaxX W SIBIECHUSX, B TOM
YHCIIe paHee He U3BECTHBIX, 0CO3HABATH JEPHUIIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHMPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYalLlMIO KakK BbI30B, TPEOYIOUIUI KOHTpMEpP, KOPPEKTUPOBATh
MIPUHUMAEMbIE PEIICHUSU JeHCTBUS, OPMYINPOBAThH U OLIEHUBATH PUCKU M MTOCIEICTBHS, (HOPMUPOBATH OIIBIT.

METANIPEAMETHBIE PE3YJIbTATbI

B pesynbraTe OCBOEHMsI MpOrpaMMbl 110 MAaT€MaTUKE Ha YPOBHE OCHOBHOIO 001Iero odpazoBaHusi y oOydaromierocs Oyayr chopMHUpOBaHbI
MCTAIIPpEAMCTHBIC PE3YIbTAaTHhI, XAPaKTCPUIYIOIIHUECA OBJIAJICHUEM YHUBCPCAJIbHBIMHA ITIO3HaBaTCJIIbHBIMHA [Ief/'ICTBI/ISIMI/I, YHUBCPCAJIbHBIMU
KOMMYHUKAaTHBHBIMUA I[GI\/JICTBI/ISIMI/I N YHUBCPCAJIbHBIMU PETYIATHBHBIMU HeﬁCTBHﬂMH.

IMo3naBaTebHbIe YHUBepCAJbHbIE YueOHbIe HeiicTBUSA
Ba3oBble Jiornueckue JeicTBUS:

BBIABJIATE U XapaKTCPHU30BaTh CYHICCTBCHHLIC IMPU3HAKN MATCMATHYCCKUX O6T)€KTOB, HOHﬂTHﬁ, OTHOIIECHUH MCKAY HOHATUSAMU, q)OpMYJ'II/IpOBaTB
OIpCaACIICHUA HOHS[TI/II\/'I, YCTaHAaBJIMBATb CymeCTBeHHBIfI IMPpHU3HAK KHaCCI/I(i)I/IKaHI/II/I, OCHOBAaHUuA JIs1 O606HICHI/I$[ U CpaBHCHHA, KPUTCPUH
MIPOBOJIMMOTO aHAJIH3a,

BOCIPUHUMATh, GOPMYIHUPOBATH U MIPEOOPA30BHIBATH CYXACHUS: YTBEPIUTEIbHbIE
" OTpULATCIIbHBIC, CIUMHUYHBIC, YACTHBIC U O6HII/IC, YCJIOBHEIC;

BBIABJIATE MAaTCMATUYCCKHUE 3aKOHOMEPHOCTH, B3aWMOCBA3HM U  IPOTHBOPECYHA B (i)aKTaX, JaHHBIX, Ha6J'IIOJleHI/I$IX U YTBCPKIACHUAX,
npeajaratb KpUTCPUU A BBIABICHUA 3aKOHOMepHOCTeﬁ n HpOTHBOpG‘IHﬁ;

ACJIaThb BBIBOJBI C UCITOJIB30BAHMEM 3aKOHOB JIOTUKHU, ICAYKTUBHBIX 1 I/IH)IyKTI/IBHBIXYMO?)aKJ'IIO‘-IeHI/II\/’I, yMOSaKJ'IIO‘—IeHI/Iﬁ 110 aHaJIOTHUH,

pa3duparh  JI0Ka3aTeabCTBA  MAaTEMaTHMYECKUX  YTBEP)KIEHUN (mpsiMple ¥ OT MPOTUBHOIO), IPOBOJAUTH CAMOCTOSATEIHHO HECIOMXKHBIE
JI0Ka3aTeNIbCTBA MaTeMaTU4YeCKUX (DaKTOB, BBICTPAWBATh AapryMEHTAIMIO, MPUBOAUTH IMPUMEPHI U KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
pacCyKICHHUS;

BBIOMpATh CIOCOO perieHus: yuyeOHOW 3ajaunM (CpaBHUBATh HECKOJBKO BApUAHTOB pEUICHUsS, BbIOMpaTh HanOoyiee MOAXOIANIMN C Y4ETOM
CaMOCTOSITEITFHO BBIJICIICHHBIX KPUTEPHUERB).



Ba3oBble ncciienoBareLCKue 1eHCTBUSA .

WCITOJIH30BaTh BOMPOCH KaK HCCJEAOBATEIbCKUH MHCTPYMEHT MO3HaHUS, (POPMYIUPOBATh BOMPOCHI, (UKCUPYIOIIME MPOTUBOpPEYHE, MPpolIemMy,
CaMOCTOATENILHO YCTaHABIMBATh HCKOMOE U JaHHOE, (DOPMUPOBATh TUIIOTE3Y, ApTyMEHTHPOBATh CBOIO IMO3HIINI0, MHCHHUE;

MIPOBOJIUTH IO CaMOCTOSITEIPHO COCTABJICHHOMY IUIAHY HECJIOKHBIM SKCIIEPUMEHT, HEOOJBIIOE MUCCIIEIOBAHNE 10 YCTAaHOBJICHHIO OCOOESHHOCTEH
MaTeMaTHYECKOT0 00bEKTA,3aBUCUMOCTEH 00BEKTOB MEXIY COOOiA;

CaMOCTOSITEIIbHO (pOpMyIHpoBaTh 000OIIEHUS ¥ BBIBOJBI IO PE3ysIbTaTaM MPOBEAEHHOTO HAOIFOACHUS, UCCIICIOBAHMSI, OIICHUBATh JJOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 00OOIICHMIA;

MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKKE BBIABUTATh MPEATOI0KEHHS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.
PabGora c undgopmanmueii:

BBISIBIISITD HEJO0CTaTOYHOCTh U HU30BITOYHOCTD uH(popMalu, JTAaHHBIX,HEOOXOTUMBIX JIJIsl pEeLICHHUS 3aa4u;
BbIOUPATD, aHAJIM3UPOBATh, CUCTEeMAaTU3UPOBATh u UHTEPIPETUPOBATEUH(GOPMAIUIO PA3ITUYHBIX BUIOB U POpM
MIpEICTaBJICHHS;

BBIOUPATH (GOPMY MPEICTABICHUSI HHPOPMALIMU M WLTIOCTPUPOBATh pelllaeMble3aaull CXeMaMH, IMarpaMMaMu, HHOW TpaduKOi U UX
KOMOHWHALIMSIMU,
OIICHUBATh HAAEKHOCTh MHPOPMAIMH N0 KPUTEPHUSIM, MPEIJIOKEHHBIM YIUTEIEMUIH CHOPMYTHUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHUKaTHBHBIE YHHUBepCaJIbHbIe y4eOHblIe delcTBHA:

BOCIIPUHUMATh U (POPMYITUPOBATH CYXKJIEHHUSI B COOTBETCTBUHU C YCJIOBUSIMH U LEJISAMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY
3peHMsI B YCTHBIXU MMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHU M0 XOAY PELIeHUs 3314, KOMMEHTHPOBATh MOJIYUYECHHBINH pe3yJbTarT;

B X0Jie 00CY)KJICHHsI 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYX/IaeMOW TeMbl, IPOOJIEMbI, pelIaeMoil 3a/1aur, BbICKa3bIBaTh MJIE€U, HAllEJICHHBIE Ha
MIOUCK PELICHUS, COMOCTABJIATH CBOU CYXKJIEHHUS C CYXIECHUSAMH IPYTUX YYAaCTHMKOB JMajora, oOHapy>KUBaTh pa3jindMe M CXOJCTBO IO3UIMHA, B
KOPPEeKTHOH Gopme (hopMyIHpOBaTh PA3HOITIACHS, CBOU BO3PAKEHHUS;

NPEJICTABIIATh PE3yIbTAaThl PEIICHUs 3aJjauH, SKCIIEPUMEHTA, UCCIIE0BaHUs, IPOEKTA, CAMOCTOSTENIHO BEIOUPATh (POpPMAT BBICTYIUICHHUS C YUETOM
3ajJ]a4 Mpe3eHTallud U 0COOEHHOCTEN ayTUTOPUH;

MOHUMATh 1 MCTI0JIb30BaTh IPEUMYIIIECTBA KOMAHTHON U MHAMBHIyalbHOM PaOOTHINPH pelIeHNH YUeOHbIX MaTeMaTHYECKUX 3a/1ay;

NPUHUMATDH 11€Jb COBMECTHOH AEATENbHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOH pabOThI, pacrpenessaTh BUIAbl padoT, JOrOBapHBATHCA,
00CyX1aTh MPOLIECCH Pe3yabTaT paboThl, 0000IIaTh MHEHHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBATh B TPYIMOBBIX (opMax paboThl (00CYXaeHHs, 0OOMEH MHEHUSMH, MO3TOBbIE IITYPMBI U APYTHE), BHITOIHATH CBOIO YacTh pabOTHI U
KOOPJAMHUPOBATh CBOM JCHCTBUS C JAPYIMMHM WIEHAMH KOMaHIbI, OLEHHMBATh KayeCTBO CBOETO BKJI3Ja B OOWIMI NPOAYKT MO KPUTEPHSIM,



chOpMyIMPOBAHHBIM yYaCTHUKAMU B3aUMOJCHCTBHUS.

PeryasiTuBHble YHUBepCaJbHbIe y4eOHbIe eiiCTBHS
Camoopranuszaumus:

CaMOCTOSITENIbHO COCTABJIATH IUIAH, allTOPUTM pEIIeHUs 3a/lauu (WM €ro 4acTbh), BBIOMpATh CIOCOO pelIeHUs ¢ y4éTOM MMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPHUAHTHI PEUICHHH ¢ y4€TOM HOBOI HH(POPMAIIHIH.
CaMOKOHTPOJIBb:

BJIQJIETh CIIOCOOAMM CaMOTIPOBEPKHU, CAMOKOHTPOJIS IIPOLIecca U pe3yibTaTa pelieHus MaTeMaTUYeCKOH 3a1auu;

NpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpPU PEHICHHH 337aud, BHOCUTh KOPPEKTHBBI B JESATEIBHOCTH Ha OCHOBE HOBBIX
00CTOSITENTLCTB, HAlIEHHBIX OLIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yNIbTaTa ACSATENLHOCTH MOCTABICHHON IENHU U YCIOBUSAM, OOBSCHATH MPUYMHBI JOCTHXKEHUS WM HEIOCTHKEHUS
L[eJIH, HAXOUTh OMIMOKY, 1aBaTh OLEHKY TPUOOPETEHHOMY OTIBITY.

INNPEJMETHBIE PE3YJIbTATbBI

[TpenmerHble pe3yiabTaThl OCBOEHHS MPOTpaMMBbl [0 MaTe€MaTHKe IMPEJICTaBJIEHbl MO rojaM OOY4YEeHHs B CIEAYIOUIMX pasjesiaX MporpaMmbl B
paMKax OTJIeNbHBIX YUeOHBIXKYPCOB: B 5—6 Kiaccax — Kypca «MaTtematukay, B /-9 kiaccax — KypcoB «Amnredpay,
«["eometpusi», «BeposSsTHOCTb U CTATHUCTUKAY.

[TpropUTETHBIMH LENIMHA O0yUEHUSI MaTeMaTHKe B 5—6 KilaccaxX SBJSIIOTCS: MPOJIOJDKEHUE (POPMHUPOBAHUS OCHOBHBIX MATEMATHUECKUX TMOHSATHUI

(uucno, BelNMYMHA, TeoMeTpuueckas Qurypa), o0OecrneUMBAIONIMX IPEEMCTBEHHOCTh W MEPCIEKTUBHOCTh MaTeMaTHYecKoro oOpa3oBaHUS

o0yJaromuxcs;

pa3BUTHE UHTEJUICKTYAIBHBIX U TBOPUECKUX CIIOCOOHOCTEH 00YyJaromMXcsl, MO3HABaTEeIbHOW aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUN, HHTEpeca
K U3YYEHUIO MaTEMaTUKH;

MOJIBeJICHUE 00YYarONINXCs Ha JOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3M MAaTEMATUKH M OKPYKAIOIIETO MHPA;

dbopmupoBaHrne (pyHKIMOHAIBHON MaTeMaTHUYECKONW T'PaMOTHOCTH: YMEHHs Paclo3HaBaTh MaTEMaTHYECKHE OOBEKThI B PEANbHBIX JKU3HEHHBIX
CUTyalUsIX, IPUMEHATh OCBOCHHBIE YMEHMS Ul PELICHUS NPAKTHUKO-OPUEHTUPOBAHHBIX 3a7ad, WHTEPIPETUPOBATH IIOJYYEHHBIE PE3YyJbTAThl U
OLIEHHUBATh UX HA COOTBETCTBUEIPAKTUYECKON CUTYaALIH.

OcCHOBHBIE JTJMHHUH COJEPIKAHUS Kypca MaTeMaTUKH B 5—6 Kiaccax —apudMeTHdeckass 1 TeOMETpUYecKasi, KOTOPbIe Pa3BUBAIOTCS MapauieIbHO,
Ka)K7Jasi B COOTBETCTBUU ¢ COOCTBEHHOHM JIOTHIKOM, OJHAKO, HE HE3aBHCHMO OJIHA OT JAPYroi,a B TECHOM KOHTAaKTe M B3auMoJieiicTBuu. Takxke B Kypce



MaTEMAaTUKH IIPOUCXOIUT 3HAKOMCTBO C 3JICMCHTAMU anre6pLI H OITMCATEIHLHON CTaTUCTHKH.

W3yueHnue  apupMeTHUECKOro Marepualia  HauMHAeTCs CO CUCTeMAaTHU3allMi WPa3BUTHUS 3HAHUHN O HATYPaJIbHBIX YHCIIAX, OJYYEHHBIX
Ha YPOBHE Ha4yaJIbHOTO 001Ierooopazosanus. [1pu 3TOM  COBEPIIECHCTBOBAHHE BBIUMCIIUTEIHHOM TEXHUKHU nhopMupoBaHue
HOBBIX TEOPETUYECKUX 3HAHUI coueTaercs C  pa3BUTHEMBBIYHCIUTEIBHON KYJIbTYpBI, B
YaCTHOCTH C o0ydeHrneM MpocTeUInm NpUEMAMIIPUKUIKA U OLICHKU pe3yJbTaToB BbluncieHui. M3yuenue

HaTypaJbHbIX YHCEINPOJODKAETCs B 6 Kilacce 3HAKOMCTBOM € HaYaJIbHBIMU MOHATUAMHU Teopuu aenumoctu.Hagano nzydenus
OOBIKHOBEHHBIX U JAECATHYHBIX AP0OEi OTHECEHO K 5 Kitaccy. DTO NepBblii 3Taln B OCBOEHUH IpOOei, KOraa MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU
UAEAMU,IOHATUAMU TeMbl. [Ipu 3TOM paccMoTpeHHre 0OBIKHOBEHHBIX Ap00ei B MOIHOM 00bEMENPEIIIECTBYET U3YUEHUIO JECATUYHBIX ApoOeii, 4To
11€J1ec000pa3HO C TOUKH 3PEHUSIIOTUKY U3JI0’KEHUs YHCIIOBOM JIMHUM, KOTJa MpaBWiia JEHCTBUN € JECATUYHBIMUAPOOSIMH MOXXHO OOOCHOBAThH YXKe
M3BECTHBIMHU AJTOPUTMAMU BBIMOJIHEHUS JEUCTBUIIC OOBIKHOBEHHBIMH JPOOSMHU. 3HAKOMCTBO C JECATUYHBIMHM APOOSMH PacIIMPUTBO3MOXKHOCTU
Il TIOHMMaHUsl OOy4yarolMMUCS MPUKIAIHOIO NPUMEHEHHs HOBOM3ANUCH NMPU HU3YYEHUM JPYTUX MPEAMETOB U IpHU IMPAKTHYECKOM
ucnosib3oBanuu.K 6 kinaccy oTHecEH BTOPOI 3Tan B H3y4eHUH IpoOeH, e MpOoruCcX0AUTCOBEPIICHCTBOBAaHHE HABBIKOB CPABHEHUS U PEOOpa30BaHMs
npo0eli, 0CBOEHUE HOBBIXBBIYMCIUTEIbHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIYMCICHUH, B TOM YMCIIE 3HAUCHUH BBIpAXKEHUH, colepKalluX U
OOBIKHOBEHHBIE, U IECATUUHBIE IPOOH, YCTAaHOBIIEHHE CBSA3EH MEXKIY HUMU, paCCMOTpEHHUE MTPUEMOB pellieHus 3a/1a4 Ha 1poou. B Havane 6 kiacca
IIPOUCXOJUT 3HAKOMCTBO C ITOHATHEM MPOLICHTA.

OC00EHHOCTBIO M3YyUYEeHUs! TIOJIOKHUTEbHBIX M OTPHLIATENIBHBIX YHCEN SBIISETCS TO, YTO OHU TaKXe MOTYT pacCMaTpUBaThCs B HECKOJIBKO 3TarnoB. B 6
KJIacce B Haqasie u3yudeHus TemMsl «lloj0KuTenbHbIe M OTpULIATENbHBIE YMCIIay BhIAEIAeTCs noarema «Llenble unicna», B paMKax KOTOPOM 3HAKOMCTBO C
OTPULATEIBHBIMM ~ YHMCIAaMU W JAEUCTBHUAMM C TOJIOKUTEIBHBIMA M OTPULIATEIBHBIMU YHCIIAMU POMCXOIUT Ha OCHOBE COJEP>KATENBHOI0 OAX0AA. JTO
MO3BOJISIET HA JIOCTYITHOM YPOBHE MO3HAKOMHUTH OOYYAIOUIMXCS MPAKTHYECKH CO BCEMH OCHOBHBIMM IMOHSTUSMHU TEMbI, B TOM YHCI€ U C IpaBUIaMHU
3HAKOB TPH BBINOJIHEHUH apu(METUIECKUX ISUCTBU. M3yueHne palMmoHaIbHbIX YHCE Ha 3TOM HE3aKOHUHUTCS, a Oy/IeT MPOI0JKEHO B Kypce ajredpbl 7 Kiacca.

[Tpu 0OyueHun pelIeHnIo TEKCTOBBIX 33/1a4 B 5—6 Ki1accax UCHONb3YIOTCA apupmeTndeckre npuémsl perienus. [lpu oTpaboTke BEIYUCIUTENBHBIX
HaBBIKOB B 5—6 KjaccaXx paccMaTpHBarOTCS TEKCTOBBIE 3aJaud CIEAYIOUIMX BHUJIOB: 33Ja4d Ha JBWKEHHE, Ha YacTH, Ha TMOKYIKH, Ha paboTy H
MIPOU3BOIUTENILHOCTh, Ha MPOLEHTHI, HA OTHOIIEHHS U mponopuuu. OOydaronyecs 3HaKOMATCS ¢ MPUEMAMU pellieHHus 3a7ad nepedopoM BO3MOMKHBIX
BapUaHTOB, y4yarcs paboTaTh ¢ HHPOpMaLueil, mpeacTaBIeHHoH B hopme TabauIl WM JuarpaMmm.

B nmporpamme yuebHoro kypca «MartemaTuka» MperycMOTpeHO (GOPMHPOBAHUE MPONEIEBTUUECKUX alre0Opandeckux mpejacraBieHuil. byksa kak
CHUMBOJI HEKOTOpPOI'O 4YMCJa B 3aBUCMMOCTH OT MAaTEeMaTHYECKOrO0 KOHTEKCTa BBOJIUTCS IOCTENEHHO. byKBEHHas CHMBOJIMKA HIMPOKO HCIOJIb3YETCS
MPEeX/Ie BCEro JUIsl 3alUCH OOIIMX YTBEPXKACHUH M NpeioKeHUH, (opMys, B YaCTHOCTU JUIS BBIYMCICHUS T'€OMETPHUECKUX BEJIMYMH, B KayeCTBE
«3aMECTUTENS» YHUCIIA.

B nporpamme ydeOHOro Kypca «MaremaTtuka» IpelCTaBlieHa HArjsAHas TEOMETpHUs, HaIpaBlICHHAas Ha Pa3BUTHE OOpPA3HOTO MBIIUICHHUS,



MPOCTPAHCTBEHHOTO BOOOPaKCHHS, M300Pa3UTEIBHBIX YMEHUH. DTO BaXHBIM 3Talml B U3YYCHUH T€OMETPUH, KOTOPBIHA OCYIIIECTBIISETCS Ha
HaIJBSITHO-TTPAaKTHYECKOM YpOBHE, OTIMPAETCS Ha HAIBIIHO-00pa3HOE MBIINIJICHUE O0yJYaroIuxcs. boibmias poiab OTBOAUTCS MPAKTHYECKOM
NESATEIBLHOCTH, OIBITY, SKCIEPUMEHTY, MOJEIHpOoBaHni0. O0yJaromuecs 3HaKOMSITCS C TEOMETPUUYECKUMH (PUTypaMU Ha TUIOCKOCTH M B TIPOCTPAHCTBE, C
UX TMPOCTEHIMMHU KOH(PUTYpaAIUsIMH, ydarcs u3o0paxaTh WX Ha HEIIMHOBAHHOW W KJIETYATOM Oymare, paccMaTpHBAIOT WX MPOCTeiIme cBolcTBa. B
MpoIiecce U3YYCHHUs HArJISTHOW T€OMETPUHU 3HAHUS, MTOTyYeHHbIE 00yJaroMMHUCS Ha YPOBHE HAYaJIbHOTO 00IIero oOpa3oBaHus, CUCTEMATU3UPYIOTCS 1
PaCIIMPSFOTCSI.

CornacHo yuyeOHOMY IJIaHy B 5—6 KJlaccax M3y4aeTcs MHTETPUPOBAHHBIN peaMeT
«MatemaTHKa», KOTOPBI BKIIIOYAeT apu(PMETHUECKUN MaTepual W HarlaJHYI0 T€OMETPUIO, a TakKKe IPOIENEBTUUYECKHE CBEICHUS W3 alreOphl,
9JIEMEHTHI JIOTHKU U Hayaja OIHCcaTeIbHON CTaTUCTHKH.

OO0r1ree YKCIIO 9acoB, PEKOMEHIOBAHHBIX I M3y4eHUsT MaTeMaTuku, — 340 gacoB: B 5 kimacce — 170 gacos (5 wacoB B Hezeno), B 6 kinacce — 170
yacoB (5 4acoB B HEIEIIO).

COJAEP) KXAHUE OBYUEHUSI
5 KJACC
HarypajabHble 4ucjia 1 HyJIb

Hatypanbnoe uucno. Psn Harypansabix uncen. Yucno 0. M3o0pakeHne HaTypalbHBIX YHCET TOYKaMU Ha KOOPIUHATHON (YHCIOBOM) MPSMOIA.

[To3urmonHas cuctema cuucieHus. PuMckast Hymepanus Kak IpuMep HETO3UIIMOHHON CUCTEMBI curcieHus. JlecsaTuunas cucreMa CUucIeHusl.

CpaBHeHHE HATypalbHBIX YHCEN, CpaBHEHHE HATypalbHBIX 4YHCENl C HYIEM.

CrniocoOs1 cpaBHeHUs. OKpyTIIeHHE HATYpaTbHBIX YHCEIL.

CrnoxeHue HaTypalbHBIX YHCEJ, CBOMCTBO HYIS MPHU CIOKEHWU. BrlunmTaHue Kak OEHCTBUE, OOpAaTHOE CIOXKEHHIO. Y MHOXXEHHE HATypalbHBIX
qrcell, CBOMCTBA HYJS M €IUHUIBI NIpH YMHOXeHUH. [leneHue kak neiicTBue, oOpaTHOE YMHOKEHHIO. KOMIIOHEHTHI JEWCTBUM, CBSI3b MEXIYy HUMHU.
IIpoBepka pe3ynpTaTa apudMeTHUEeCKOro nehcTBUs. llepeMecTHUTeNbHOE U COYETATENBHOE CBOWMCTBA (3aKOHBI) CIIOXKEHHS H YMHOXEHUS,
pacmpeenuTenbHOe CBOMCTBO (3aKOH) YMHOKEHUSI.

Hcnons3oBanue OYKB J71s1 0003HAUYEHHUSI HEU3BECTHOTO KOMIIOHEHTA ¥ 3aIICH CBOMCTB apu(hMETHIECKUX JEHCTBHIA.

Jlenutenu W KpaTHbIE YHCIa, pa3foKeHue Ha MHoxuTenu. [Ipocteie u coctaBHbie uucna. [IpusHaku nemumoctu Ha 2, 5, 10, 3, 9. [/lenenue c
OCTaTKOM.

CremneHb ¢ HaTypaJIbHBIM MOKa3aTeaeM. 3arich YUCa B BUAE CYMMBI Pa3psiIHBIX CllaraeMbIX.

UucnoBoe BbhIpaKCHUE. BpluMcieHME 3HAYEHUN YMCIIOBBIX BBIPAXKEHUW, MOPSAOK BBINOJIHEHUS NEUCTBUU. M CIONb30BaHHE NMPU BBIYUCIECHUAX

NEPEMCCTUTCIIBHOTO U COUCTATCIIbHOT'O CBOMCTB (3aKOHOB) CJIOKCHUA U YMHOXCHUA, paCHpCHGHHTGHBHOFOCBOﬁCTBa YMHOXKCHHA.

JApoon



[IpencraBinenue o aApoOu Kak crocoOe 3amuc 4acTH BeduyuHbl. OOBIKHOBEHHBbIE ApodOu. [IpaBuibHble M HempaBuibHbBIE OpoOu. CMmeliaHHas
IpoOb, Mpe/icTaBlIeHUe CMEIIaHHON JIpoOM B BUE HEMpPaBUIBHOW ApoOM M BbIACIECHUE IEJNON YacTH 4YMciia U3 HempaBWIbHOM Apobu. M3obpaskenue
npoOel TouKaMu Ha YHMCIIOBOM mpsiMor. OCHOBHOE CBOMCTBO japoou. Cokpamenue npobeii. [IpuBenenne apodbu k HoBoMmy 3HameHarento. CpaBHEHHE
TpoOei.

CrnosxeHue ¥ BeIYUTaHHUE OpoOeil. YMHOKEHHUE U JiejieHre Jpooeil, B3auMHO- oOpaTHble qpoou. HaxoxxaeHue yacTH 1eoro 1 Heloro mo ero YacTH.

Hecsatuunas 3anuck npo6eit. IlpencraBieHue aecaITHUHON IpoOM B BHAE OOBIKHOBEHHOW. M300pakeHHE IECATHYHBIX IpoOel TOYKaMH Ha
YHCIIOBOM MpsiMoii. CpaBHEHUE IECATUYHBIX TPOOECH.

ApudmeTrnueckue IeiCTBUS ¢ JECATHUHBIME Ipo0siMu. OKpyriieHue AeCATUYHBIX IpoOeit.

Penrenne TekcTOBBIX 32124

Pemennie TekcToBBIX 3amau apudmernyeckuMm crocobom. Pemienue normyeckux 3amad. Pemienue 3agad  mepeOOpoM BCeX BO3MOXKHBIX
BapHaHTOB. Vcronb30BaHUe MPU PEIICHUH 33]1a4 TaOJIHIl U CXEM.

Pemenune 3amay, comepikaiux 3aBUCHMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI: CKOPOCTb, BPEMsI, pACCTOSHUE, IIeHa, KOJIMYECTBO, CTOUMOCTh. EqMHUIIBI
U3MEpEHUs: Macchl, 00bEMa, IIEHBI, PACCTOSIHUSL, BpEMEHH, CKOPOCTU. CBA3h MEXKIY SAMHHUIIAMH U3MEPEHUS KaXKIOW BEIHUMHBI.

Perenrie OCHOBHBIX 3aj1a4 Ha IPOOH.

[IpencraBieHne JaHHBIX B BUIE TaOIUII, CTONOYATHIX AHATPAMM.

Harusiinas reomerpus

Harnsigaeie mpenctaBieHus o GUrypax Ha IUIOCKOCTH: TOYKA, MpsMasi, OTPE30K, Jy4Y, yrojl, JOMaHasi, MHOTOYTOJbHHUK, OKPYKHOCTh, KpyT. YTOI.
IIpsiMO, OCTPBIN, TYIIONU Pa3BEPHYTHIN YIJIbI.

JnuHa oTpeska, METpUUECKHE €IMHUIBI JUIMHBL. [[nrHa JIoMaHOHM, MEpUMETP MHOIOYTrOJbHUKA. M3MepeHue u MOCTPOEHUE YIJIOB C MOMOUIBIO
TpaHCIOPTHPA.

Harnsgasie npencrasieHus o GpuUrypax Ha INIOCKOCTH: MHOTOYTOJIbHUK, IPSIMOYTOJIBHUK, KBapaT, TPEYTOJILHUK, O PABEHCTBE QUTYD.

N3obpaxenne ¢uryp, B TOM ymcie Ha kierdaroit Oymare. [loctpoenue koHbuUrypanuii u3 yacteid mpsMoi, OKPYKHOCTH HAa HEIMHOBAHHOW U
KJIeT4aToi Oymare.lcrnonbp30BaHe CBONCTB CTOPOH M YTIIOB MPSIMOYTOJIbHUKA, KBaIpaTa.

[Tnomans MPSIMOYTOJIbHUKA u MHOTOYTOJIbHUKOB, COCTaBJICHHBIX U3 MPSIMOYTOJBLHUKOB, B TOM 4HCIe PUTyp, N300paKEHHBIX Ha
KJeT4aToi Oymare. ENMHUIIBI M3MEpEHUS TUIOIIATH.

Harnsgaeie npenctaBaeHus 0 MPOCTPAHCTBEHHBIX (PUTypax: MPSIMOYTOJIBHBIN Mapaienenumne]], Ky0, MHOrorpaHHUKH. M300paskeHue mpoCcTeHImmx
MHOTOTpaHHUKOB. Pa3BépTku kyba m mapamienenumnena. Co3naHue Mojeleil MHOTOTPAaHHHUKOB (M3 Oymaru, MpOBOJIOKH, IJIACTHIWHA M JIPYTHX
MaTEpUaJIOB).

O06BEM MPSIMOYTOIBLHOTO NMapajuienenunena, kyoa. Enuuauns! n3mepenus oobéma.



6 KJIACC
HartypaabHble yucia

Apudmerndeckue NEUCTBUS ¢ MHOTO3HAYHBIMU HATypaJbHBIMU YHCIaMU. UWCIIOBBIC BBIPAKEHHS, MOPSAOK JIEHCTBHM, UCIOJIB30BAaHUE CKOOOK.
Hcnonp3oBaHne TPH BBIYUCICHHUSAX IEPEMECTUTEIBHOTO M COYETATEILHOTO CBOMCTB CIIOKCHHS M YMHOXKCHHS, PACHpPEICTUTEIHHOTO CBOWCTBA
ymMHOXeHHs1. OKpyTieHne HaTypadbHbIX YHCel.

Jlenurenu M KpaTHbIC YMcia, HAMOONBIIUI OOLIUI JeNuTeNnb U HauMeHblIee obIiee KpaTHoe. JleauMocTh cyMMBlI U npousBeAeHus. Jlenenue c
OCTaTKOM.

Apoodu

OObIkHOBEHHasi J1po0b, OCHOBHOE CBOWCTBO IpoOH, cokpaiieHue Apodeil. CpaBHeHHE W yHoOpsaouuMBaHue ApodOel. Pemenue 3amay  Ha
HAaXOXJEHWE 4YacTH OT IEeJIOr0 M IENOoro mo ero vactu. [IpoOGHoe ymcio kak pe3yibTar naeneHus. llpencraBienue necsaTHUHON ApoOu B BUIE
OOBIKHOBEHHOW JPOOH M BO3MOXKHOCTbH ITPE/ICTABIICHUS OOBIKHOBEHHOH APOOHM B BUJIE NCCATHYHOW. JleCATUYHBIC APOOM M METpHUUYECKas CHCTeMa Mep.
ApudmeTndeckue IEWCTBUS M YHCIIOBBIE BBIPAKEHUSIC OOBIKHOBEHHBIMH U JACCATUYHBIMU JIPOOSIMH.

OtHomenue. JleneHue B JTaHHOM OTHOIIeHHWH. Macmital, mponopuus. [[puMeHeHHenponopIyii pu peleHny 3a1ay.

[TonsiTre mporieHTa. BhrunciaeHre mporeHTa OT BeIHYMHBI U BEIMYUHBI 1O €€ MPOIEHTY. BbIpakeHHe TMPOLEHTOB JECATHYHBIMH  JIPOOSMHU.
Pemenne 3amauyna npoueHThl. BeipakeHne OTHOLIEHUS BEJIMUMH B MPOIIEHTAX.
IHosn0xuTEIBHBIE H OTPUIATEIbHbIC YHCJIA

[TonoxxurenpHBIC U OTpHUIIATEIbHBIC YKca. [enpie yncna. Moayns yncna, reoMeTpruuecKas HHTepIpeTaus Moy yncna. M3o0pakeHue yucen Ha
KOOpAWHATHOW mpsiMoil. UucioBble mpomexxyTku.  CpaBHeHHe uyucen.  ApudmeTnueckue ACUCTBHUS C TMOJOXKUTENbHBIMU U OTPUIATEIbHBIMU
YHCIIAMU.

[IpsimoyronbHast CUCTEMa KOOpAWMHAT Ha TIUIOCKOCcTH.  KoopauHaThl TOYKHM Ha TUIOCKOCTH, abcumcca U opauHarta. [locTpoeHue Todyek u
(buryp Ha KOOpJMHATHON TUIOCKOCTH.
BykBeHHBbIE BbIpaKEeHUS

[TpumeneHnue OyKB AJIs 3allMCH MAaTEeMAaTUYECKUX BBIpXEHUH U mpeqioxennii. CBOHCTBA apuMeTHIECKUX ACHCTBUN. byKBeHHBIE BBIpaXKEHUS U
YHCIIOBBIC TOACTAHOBKH. DBYKBEHHbIE pPaBEHCTBA, HAXOXKICHHWE HEU3BECTHOrO KoMmoHeHTa. DopMynbl, (QOpMynabl MepuMeTpa | IUIOIMIATN
MPSIMOYTOJIbHHKA, KBaJpaTa, 00bEMa Mmapajienenuneaa u Kyoa.
Perenue TekcTOBBIX 32724

Pemenue TeKCTOBBIX 3a/1a4 apupMeTHISCKUM criocoOoM. Permenne norudeckux 3anad. Perenne 3a1ay mepedbopoM BCeX BO3MOKHBIX BAPUAHTOB.

Pemenue 3aaa4, COACpKalIUX 3aBUCUMOCTH, CBA3BIBAIOIINX BCJIWYUHBI: CKOPOCTh, BPCM:, paACCTOAHUC, LCHA, KOJIUYCCTBO, CTOUMOCTD,



MIPOM3BOUTENHHOCTD, BpeMsi, 00bEM paboThl. ENMHHIIBI M3MEpPEHUs: MACChl, CTOMMOCTH, PAaCCTOSHUS, BPEMEHHU, CKOPOCTH. CBS3b MEXKIY €AMHUIIAMU
M3MEPECHUS KKI0N BETMYHUHBI.

Pemenue 3amay, CBA3aHHBIX ¢ OTHOIICHUEM, ITPOTIOPIIMOHATBHOCTHIO BEJTUYHH,IPOIIEHTAMHU; PEIIICHUE OCHOBHBIX 3a71a4 Ha IPOOU U MPOIICHTHI.

OrneHKa ¥ IPUKUIKA, OKpYyTJIeHHe pe3ysbrarta. CocTaBlieHHe OYKBEHHBIX BBIPAKECHHH 110 YCIOBHIO 3a/1a4H.

[IpencraBienue TaHHBIX C IIOMOIIBIO Ta0IHI] ¥ auarpamM. CtonduaTeie TUarpaMMbl: YTEHHE U TTOCTpOoeHHe. UTeHHE KPYTOBBIX JIUarpamM.
Harasanasi reomerpust

Harnsigaeie mpencraBieHuss o (urypax Ha MIOCKOCTH: TOYKa, MpsMasi, OTPE30K, JyY, Yroj, JIOMaHas, MHOTOYTOJbHUK, YETBIPEXYTOJIbHUK,
TPEYrOJIbHUK, OKPY>KHOCTh, KPYT.

B3anmHoe pacnonoskeHue IBYX MPSAMBIX Ha IMJIOCKOCTH, MapajuleNbHbIe MpsAMBIE, MEePIeHIUKYIsIpHbIe MpsiMble. M3MepeHne paccTosiHUIA: MEXKIY
JIBYMS TOYKaMH, OT TOUKHJIO MPSMOM, TMHA MapuIpyTa Ha KBaJpaTHOU CETKe.

H3mepeHne M TOCTPOCHHE YIJOB C MOMOUIBIO TPAHCHOPTHPA. BUIBI TPEyroibHUKOB: OCTPOYTOJIbHBIM, MPAMOYTOJBHBIM, TYMOYTOJIBbHBIN,
paBHOOEIPEHHBIN, PAaBHOCTOPOHHMA. UeThIpEXYrOoNbHUK, PUMEPHI YETHIPEXYTOIbHUKOB. [IpSAMOYTronbpbHUK, KBapaT: UCHOIb30BaHUE CBOWCTB CTOPOH,
yriaoB, auaroHaineil. MzoOpaxeHne reoMeTpuyecKux (UIyp Ha HEIMHOBAHHOW OyMare C HCIOJIb30BAaHMEM IUPKYJsS, JHMHEWKH, YroJIbHUKA,
Tpancnoptupa. [locTpoenus Ha kieTyaTol Oymare.

[Tepumerp MHOTOyronpHUKA. [loHsATHE TUIOMIAMM (DUTYPBI, €NUHULBI U3MepeHus Tuiomanu. [IpubmmkéHHoe u3MepeHue iomanu Guryp, B ToM
qrclie Ha KBaapaTHo ceTke. [Ipubmmk€HHOe U3MepeHne ATUHBI OKPYKHOCTH, TIOIIAIH KpyTa.

CumMeTpus: IIeHTpallbHasA, 0OceBas U 3epKajbHas cumMmeTpuu.llocTpoenne cuMMeTpudHbIX Guryp.

Harnsigasie mpenctaBieHus 0 MPOCTPAHCTBEHHBIX (PUTypax: MapajuieNenune, Kyo,mprusma, mupaMua, KOHyC, HWIHHID, Map u cdepa.
N3o06paxenune mpocTpancTBeHHBIX(GUTyp. [IpuMepsl pa3BEPTOK MHOTOTPAaHHUKOB, IWIMH/PA U KOHYca. Co3aaHne MOJENeHTPOCTPAaHCTBEHHBIX (puryp (13
OyMaru, IpoOBOJIOKH, MJIACTUIINHA U IPYTUX MATEPUAIOB).

[TonsiTrie 06bEMa, enuHUIBI H3MepeHus 00béMa. OOBEM MPAMOYTOILHOTO Mapaienenunena, Kyoa.

NPEIMETHBIE PE3YJIBTATHI
[TpenMeTHBIC pe3yabTaThl OCBOCHHUS MIPOTPAMMEBI Y4eOHOTO Kypca K KOHILy 0OydeHHs B 5 KJiacce:
Yucja ¥ BbIUYNCJIEHUA
[ToHrMaTh ¥ IPABUILHO YIOTPEOISATH TEPMUHBI, CBSI3aHHBIC C HATYPATBLHBIMH YUCJIaMU, OOBIKHOBEHHBIMHU U IECATUYHBIMU TPOOSMHU.
CpaBHUBATH U YIOPSIOYMBATH HATYpPATbHBIC YUCIIA, CPABHUBATH B MMPOCTEHIIINX CIyYasiX OOBIKHOBEHHBIC APOOHU, AeCITUUHBIC APOOH.
COOTHOCUTH TOYKY HA KOOPJWHATHOW (YUCIIOBOW) MPSIMOM C COOTBETCTBYIOLIUM € YMCIOM M HM300pakaTh HATypalbHBIE YHCIA TOYKAMH Ha

KOOPJAMHATHOU (YMCIIOBOM) MPSIMOA.



Beimonuate  apudmernueckue  JEHCTBMS € HATYpPaJIbHBIMM  YMCJIAMH, C OOBIKHOBEHHBIMU APOOSMH B IPOCTEHUIINX CITydasX.
BbInonHATE NpoBepKy, NPUKUIKY pe3yibTaTa BeIYUCICHUH. OKpYIIIATh HATypaJIbHbIE YNCIA.
Pemenue TekcToBBIX 32124
Pemiate TekcTOBBIE 331aUK apU(PMETHIECKUM CIIOCOOOM U C ITOMOILBIO OPIraHU30BAaHHOI'O KOHEYHOr'0 Iepedopa BceX BO3MOXKHBIX BapUAHTOB.
Pemiate 3a1aun, cofepkaliye 3aBUCUMOCTH, CBS3bIBAIOIINE BEJIMYMHBI: CKOPOCTb, BPEMsI, PACCTOSHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTb.
Hcnonb30BaTh KpaTKye 3alMCH, CXEMbl, Ta0JIUIbl, 0003HaYEHUS IPU PELICHNH 3a/1a4.
[Tonp30BaThCs OCHOBHBIMU €AMHUIIAMHM U3MEPEHUS: LIEHbI, MacChl, PaCCTOSIHUSA, BPEMEHH, CKOPOCTH, BBIPaXaTh OJHHU €JUHHULIbI BEIUYMHBI Yyepes3
ApyTHe.
W3Bnekatb,  aHaIM3UpOBaTh,  OLEHMBATh HMH(OpMaAIUIO,  NPEJCTAaBICHHYIO B Tal/lulle, Ha CTOJIOUATON AMarpaMme, UHTEPIPETUPOBATh
IIpeJCTaBICHHbIE JaHHbIE, UCIIOJIb30BaTh IaHHbIE NIPU PEILICHUH 3a]1ay.
Harnsinnasi reomerpus
[Tonp30BaThCsl TEOMETPUUYECKUMHU MOHATUSAMU: TOUKA, MpsiMasi, OTPE30K, Ty, YTrOJI,MHOIOyTOJIbHUK, OKPYKHOCTb, KPYT.
[TpuBOANTE pUMEPBI 00BEKTOB OKPYKAIOIIET0 MUPA, UMEIOLIUX (POPMY U3YUEHHBIX T€OMETPHUECKUX (DUTYD.
Hcnonp30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYKO C YIJIaMU: BEpUIMHA CTOPOHA, C MHOTOYTOJIbHUKAMU: YIOJl, BEpIIMHA, CTOPOHA, TUaroHajib, C
OKPY>KHOCTBIO: PainyC, TUaMETP, LEHTP.
N300pakaTh U3y4eHHbIE TeOMeTpUYecKre (PUTypbl Ha HETMHOBAHHON U KJIeTUaToiOyMare ¢ OMOUIbIO LUPKYIIS U TMHEHKH.
HaxomuTe  MIMHBI ~ OTPE3KOB  HEMOCPEICTBEHHBIM U3MEpPEHUEM C TOMOIIBIOJIUHENKH, CTPOUTH OTPE3KH 3aJaHHON JUTHBI;
CTPOUTH OKPYKHOCTB 3aIaHHOT'0 paguyca.
Hcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB MPSAMOYTOJIBHUKA, KBaJpaTa JUIsl UX IOCTPOEHNUS, BEIYUCICHMS IUIOIAAN U IEPUMETPA.
Bbruucnare nepuMeTp M mIoLaab KBajapara, IpsaMOYyroibHUKA, (PUTYp, COCTaBICHHBIX U3 MPSIMOYTOJIbLHUKOB, B TOM YHCIe QUTYp, H300paKEHHBIX
Ha KJeTyaroiioymare.
[Tosb30BaThbCs OCHOBHBIMM METPUYECKUMH €IMHULIAMU U3MEPEHUS JUIMHBI, IIJIOLAAH; BBIPAKaTh OJHU €AWHUIIBI BEINYMHBI YEPE3 APYTHUE.
Pacno3naBate napanenenumnes, Kyo, HCIOIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, PeOpO rpaHb, U3MEPEHHsI, HAXOAUTh U3MEPEHHs MapaJulesenuIea,
KyOa.
Boraucnare 00bp€M Kyba, mapajienenurnesa rno 3alaHHbIM U3MEPEHHSIM, TI0JIb30BaThCsl €IMHUIIAMU U3MEPEHUs 00bEMa.
Pemate HecnoxHblE 3aJaud  HAa U3MEPEHME T'€OMETPUYECKUX  BEIMYMHB IPAKTUYECKHUX CUTYaIUsX.
[TpenmeTHbIe pe3ynbTaThl OCBOSHHS IIPOrpaMMBbI Y4eOHOTO Kypca K KOHIly 00ydeHus B 6 kJacce:
Yucaa v BIYMCICHUS
3HaTh U NOHUMATh TEPMUHBI, CBA3aHHBIC C PA3IMYHBIMU BUJAMHU YHCENI M CIIOCOOAMHU WX 3aIHCH, NEPEXOAUTH (€CIH 3TO BO3MOXKHO) OT OJHOMH



(GbOpMBI 3amKCH YUCIa K JPYTO.

CpaBHUBATH U YIIOPSI0YUBATH LIE€JIbIE YKCIia, 0OBIKHOBEHHBIE U IECATUYHBIE IPOOU,CPaBHUBATH YUCJIA OJIHOTO U Pa3HbIX 3HAKOB.

BbImonHsATh, codyeTas yCTHbIE M MUChMEHHBIE MPUEMBI, apupMeTHUYecKre NEHCTBUS C HATYpPaJbHBIMH U LEIBIMU YHCIaMH, OOBIKHOBEHHBIMU U
JECSITUUYHBIMU IPOOSIMU, TOJOKUTEIBHBIMA U OTPULIATEIbHBIMU YHCIaMH.

BbruncnsaTe 3HaY€HUS YMCIIOBBIX BBIPAXKEHUH, BBIMOIHATH MPUKUAKY U OLIEHKY pe3ylibTaTa  BBIYUCICHUN,  BBINOJHATH  IpeoOpa3oBaHuUs
YHUCJIOBBIX  BBIPXKCHHITHA OCHOBE CBOMCTB apU()METHUCCKUX JICHCTBHIA.

COOTHOCUTH TOYKY HAa KOOPJUHATHOW MPSMOM C COOTBETCTBYIOLIUM €W YHMCIOM W HW300pa)xkaTh 4Hclia TOYKAaMH Ha KOOPAWHATHOW MPSIMOH,
HAXOJUTh MOAYJb YUCIIA.

COOTHOCUTH TOYKH B MPSIMOYTOJIBLHOM CUCTEME KOOPAMHAT C KOOPAMHATAMU 3TON TOUYKHU.

OKpyTJIThH LIeTIbIe YMCIa U IeCATUYHBIC IPOOH, HAXOIUTh MPUOIIMKEHHS YUCEIL.
YucaoBble U 0yKBEeHHbIE BIPAKEHUS

[Tonnmath ¥ ynoTpeOIsiTh TEPMHUHBI, CBSA3aHHBIE C 3aMHCHhIO0 CTENEHU YHUCIIA, HAXOJIUTh KBaApaT U KyO UMCIIa, BBIYUCIATH 3HAYCHHS YHCIOBBIX
BBIpXXEHUH, COIEPKAIINX CTETICHHU.

[Tonb30BaThbcs MpU3HAKAMU JIEJTMMOCTH, PACKJIaIbIBaTh HATypalbHBIE YHCIIA HA MIPOCThIE MHOKHUTEIH.

[Tonp30BaThCst MacITAOOM, COCTABIATh IPONOPIIMU M OTHOILIEHHS.

Hcnonp3oBaTth OYyKBBI JUisi 0003HAYEHHS YHCEN MPU 3aMUCH MaTEeMaTHUYECKUX BBIPAKEHUU, COCTABIATH OYKBEHHBIE BBIpaKEHUS M (HOPMYIIHI,
HaXO/UTh 3HauUeHHs OYKBEHHBIX BBIPAXKEHUN, OCYIIECTBIISISI HEOOXOAMMbIE MOICTAHOBKH U ITPeoOpa3oBaHusl.

HaxoauTh Hen3BeCTHBII KOMIIOHEHT PaBEHCTBA.
Pelenue TekcTOBBIX 32724

Pemrate MHOTOIIArOBBIE TEKCTOBBIE 33,1241 apU(PMETHUECKUM CIIOCOOOM.

Pemrate 3agaum, cBS3aHHBIE C OTHOLIEHHUEM, TPONOPIIMOHAIBHOCTBIO BEIMYHMH, IPOIIEHTAMH, PELIaTh TPU OCHOBHBIE 33/1a4H Ha IPOOU U MPOLIEHTHI.

Pemars 3amaum, copepikaliue 3aBUCHUMOCTH, CBSI3BIBAIOLIME BEIMUYMHBL: CKOPOCTb, BPEMsI, pPAaCCTOSIHME, LI€HA, KOJIMYECTBO, CTOMMOCTb,
MIPOU3BOIUTENILHOCTh, BpeMsi, 00bEMa pabOThI, MCIONB3YSl apuU(PMETHUYEeCKHe AECWCTBUS, OLEHKY, MPHUKHJIKY, MOJb30BaThCi €AMHUIIAMU H3MEPEHUS
COOTBETCTBYIOIIUX BEJINYMH.

CocTtaBisaTh OYKBEHHBIE BBIPAKEHHSI [0 YCIOBUIO 33/1a4H.

W3Bnekats wHGOpMAIMIO, TPEJCTaBICHHYI0O B Ta0nWIlaX, Ha JHHEWHOH, CTONOYATONM WM KpYroBOMl JuarpamMmax, HHTEPIpPETHPOBATH
IpeJCTaBICHHbIEC JaHHbIE, UCIIOIb30BaTh JaHHBIC PH PEIICHUH 3a]1a4.

[TpencraBisaTh HHGOPMAIHMIO C TOMOIIBIO TAOIHILL, TUHEHHOM U CTOIOYATOM JHarpaMm.

HaruasiiHast reomeTpust



[TpuBoaUTE TpUMEPHl OOBEKTOB OKPYXKAIOIIETO MHpA, UMEIOMMX (HOPMY HM3YHYEHHBIX €OMETPHUUECKUX IUIOCKHUX M MPOCTPAHCTBEHHBIX (QUTYP,
MPUMEPHI PaBHBIX U CUMMETPUYHBIX UTYD.

H300paxarh ¢ MOMOIIbIO LUPKYJIA, JIMHEWKH, TPAHCIOPTUPA HA HEITMHOBAHHOM M KiIeT4yaToW Oymare M3ydeHHbIE IJIOCKHE IeOMETpHYecKue
(burypsl 1 KOHGUTYpaAIlUA, CAMMETPUYHBIC (PUTYPHI.

[Tonb30BaThCs T€OMETPUYECKUMH TOHATHUSMU: PABEHCTBO (UTYp, CUMMETPHS, MUCIOIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CUMMETpPHEH: OCh
CUMMETpUH, [ICHTP CUMMETPHHU.

Haxoauth BenMUYWHBI YIIOB M3MEPEHHEM C TMOMOIIBIO TPAHCIOPTUPA, CTPOUTH YIIIbI 3aJJaHHOW BEIMYMHBI, MOJIB30BATHCA MPHU PEUICHUH 3a7ad
IpaJyCHOM Mepoil yIiioB, paclio3HaBaTh HA YepTekKaX OCTPBIN, MPAMOM, pa3BEPHYTHIN U TYIMON yIJIbL.

BbraucnsaTe JUIMHY JTOMaHO#, IEpUMETp MHOTOYTOJIbHHUKA, MOJIb30BAThCA €IMHUIIAMU W3MEPEHUS UIMHBI, BBIPAXKATh OJHU €AMHUIIBI U3MEPEHUS
JUIMHBI Yepe3 IpyrHe.

Haxonutb, ucnonb3ys 4epTEKHbIE HHCTPYMEHTHI, PACCTOSHUSA: MEXAY ABYMS TOUKaMH, OT TOUKH JI0 MIPSMOM, JUIMHY ITyTH HA KBAaJPAaTHOMN CETKe.

BbraucnsaTes miomanb GUryp, COCTaBI€HHBIX U3 MPSIMOYTOJIbHUKOB, HCIIONb30BaTh pa3OUeHue Ha IPSIMOYTOJIbHUKH, Ha paBHBIE
burypsl, JOCTpavBaHHUE N0 MPSMOYTOJIbHUKA, MOJIb30BAaTHCS OCHOBHBIMH €IUHUIIAMH H3MEPEHUS IJIOIAAH, BIpaXKaTh OJHU €IUHULIBI U3MEPEHUs
IUTIOIIAM Yepes ApYyrue.

Pacnio3naBaTh Ha MOJENSIX M W300paXEeHUSIX MUPaAMUAY, KOHYC, IIUIMHJpP, UCIOIB30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, rpaHb, OCHOBAHUE,
pa3BEpTKa.

N300paxath Ha KiIeT4yaTol Oymare mpsMOYTOJbHBIHN Mapajenenunes.

Brraucnsate 006EM NPSMOYTOJIBHOTO Mapalijienenumneaa, Kyoa, moib30BaTbCsi OCHOBHBIMU €IMHUIIAMU U3MepeHus: 00bEMa;

Pemath HecnmokHble 3aJauyd  Ha HAXOXJACHHE TEOMETPHUECKUX BEJIMYMH B MPAKTHYECKHUX CUTYAIUIX.

TEMATHYECKOE INTAHUPOBAHHUE

5 KJIACC
HaumenoBanue pazaena |KonamuectBo OcHOBHOE OcHOBHBIE BUJIBI ACSATEILHOCTH 00YYaAOIINXCSI
(Tembl) Kypca 4acoB COJZIEpXKaHUE

HarypanbHbie ynca. 43 Jecsatuanas Yurarth, 3alIUCHIBATH, CPABHUBATH HATYPAJIbHBIC YUCIIA;

JleiicTBUS C HATypaJIbHBIMU CHUCTEMA CUUCIICHHS. | MPeAJIaraTb M 00Cy:KIaTh CIOCOOBI YIIOPSIAOUNBAHUS YUCEI.

JHUCIIaMHU Psin HaTypanbHbIX N300paxkaTh KOOPAMHATHYIO MPSAMYIO, 0TMEYATh YKCIIa
qHCell. TOYKaMH Ha KOOPAUHATHOM MPSAMOM, HAXOAUTH KOOPAUHATHI
Harypanbnsii ps. TOYKH.
UT]’(‘\'I’[\ n IJDD TTAOQOTTANAADOT'Y I‘DI\I\/"I\’T‘DO TYODNT YYD T I NT'MDYYY MMAOTTN YYY IO ADTT n Tr 1




[lepemecTuTensHOCH
COYEeTaTeIbHOE
CBONCTBA CI0KECHUSIU
YMHOXEHHS,
pacupeneauTeNbHOe
CBOMCTBO YMHOKEHHS.
Jenutenu u KpaTHbie
YHCIIa, Pa30oKEHUE
YUCJIaHA MHOYKUTEIH.
Jlenexnue

¢ ocratkoMm. [IpocTbien
COCTaBHbIE YKCIIA.
[Ipu3Haku genumoctu
Ha 2,5,

10, 3, 9.

Crenens ¢
HaTypaJbHbIM
IIOKa3aTeNEM.
YucnoBble BEIpaXKECHMUS,
MOPSIIOK IEUCTBUM.
Pemenne TekcTOBBIX
3aJ1a4 Ha BCe
apudmMeTHuecKue

U MPUMEHSTH MPaBUJIA MPE0OPa30BaHMUS YHCIOBBIX BBIPAKEHUN Ha
OCHOBE CBOMCTB apudmeTnyeckux aAcicTeuil. UcesieqoBaTh YiCIOBBIE
3aKOHOMEPHOCTH, BBIIBUTATh H 000CHOBBIBATH I'MIIOTE3bI,
(hopmympoBaTh 00001IeHUsI HBBIBO/BI 110 PE3YJIbTaTaM MPOBEIEHHOTO
HCCIIEOBaHUS.

@opMyJIMpPOBaTh ONpeaeJeHUsl ISTUTENS K KPaTHOTO, HA3bIBAaTh
JISTTUTENIA U KPATHBIC YHCIIA; PACIO3HABATD IPOCTHIC U COCTAaBHBIC
yrcia; (popMyJIMPOBATH M NPUMEHATH NPU3HAKH JIETUMOCTH Ha
2,3,5,9, 10; npuMeHSITh AJTOPUTM PA3JIOKECHHUS YKCIIa HA

MIPOCTHIE MHOXKHUTEIIN; HAXOAUTh OCTAaTKU OT JICJICHHUS M HETIOJIHOE
YacTHOE.

Pacno3naBaTh HCTUHHBIE U JIOKHEIE BEICKA3bIBAHUSIO

HATypaJIbHBIX YHCIIaX, MPUBOAUTH IPUMEPHI U

KOHTPIIPUMEPHI, CTPOUTH BBICKA3BIBAHUSA U OTPUIIAHHSBBICKA3bIBAHHUH O
CBOICTBaxX HaTYpalbHBIX YHUCEN.

KoHcTpyupoBaTs MaTeMaTH4yecKHe MpPeII0KeHu s

C IIOMOILBIO CBA30K «H», «HAJIN», «ECIIH. .., TO...».

Pemiath TekcTOBBIE 33724l apUPMETUUECKUM CIIOCOOOM, UCMOJIB30BATH
3aBHCHMMOCTH MEXIY BETUYMHAMHU (CKOPOCTbh,BpeMsi, pACCTOSIHUE; 1IeHa,
KOJIMYECTBO, CTOMMOCTb | JIp.): AHAJTU3UPOBATH U OCMBICJIUBATH TEKCT
3aaud, nepedopMyJHPOBATH YCIOBUE, H3BJIEKATH HEOOXOAMMBIE
JaHHBIC, YCTAHABJIMBATH 3aBUCUMOCTH MEXIY BETHUYNHAMU, CTPOUTH
JIOTUYECKYIO LIETIOYKY PACCYKICHUM.

MoaenupoBaTh X0/ pelIeHus 3a7a4u C TOMOIIbIO PUCYHKA,




JIeHCTBHS,
Ha JBMKEHUE U
MOKYIIKH

CXEMBI, TAOIHUIIBI.

IIpuBoauTH, pa3doupaTh, OLEHUBATH PA3JIUYHBIC PEIICHHS, 3aITUCH
peIIeHUI TEKCTOBBIX 3a/1a4.

KpuTHyeckn oOmeHMBATh  IIOJIYYCHHBIH  pe3yJbTar,
OCYILIECTBJISATH CAMOKOHTpPOJIb, TIPOBEpPsIsl OTBET Ha
COOTBETCTBHUE YCJIIOBUIO, HAXOAUTH OLTHOKH.

Pemarp 3amaun ¢ 1HOMOIIBI0 Iepebopa BCEX BO3MOMKHBIX
BapHaHTOB.

3HAKOMHTBCSI ¢ HCTOPHUEH pa3BUTHS apUPMETUKH

Harnsagnas IreoMCTpus.

JInHMM Ha TUIOCKOCTH

12

Touka, mpsmas,
OTpPE30K, JTyY.
Jlomanas.
N3mepenne 1nuHbl
OTpEe3Ka,
METpUYECKHUE
SJIMHUIIBI

HU3MCPCHUS JJIMHBI.

OKpy’KHOCTb U KpYT.

[TpakTnueckas
pabora
«ITocTpoenue y3opa
U3 OKPY>KHOCTEW».
VYrou. Hpsamoti,
OCTpBI, TYIIOH U
Pa3BEPHYTHIN YTJIbI.

N3mepenue yrios.

Pacno3HaBarthb Ha YepTeIKaAX, pUCyHKaX, ONMUCbIBATD,

HCIIOJIb3Ys] TEPMHUHOJIOTHIO, U H300pakaTh C IOMOIIBIO
YepTEKHBIX UHCTPYMEHTOB: TOUKY, NIPSAMYIO, OTPE30K, JTy4,
yIoJ1, IOMaHy0, OKPYKHOCTb.

Pacno3znaBaTh, NpMBOAUTH PUMePbI 00BEKTOB pPEaTbHOIO
MUpa, UMEIOUNX (OPMY U3YUYEHHBIX QUTYD, OLEHUBATH MX
JIMHEWHBIE pa3MepBl.

Hcnoab30BaTh JIMHEWKY U TPAHCIIOPTUP KAK UHCTPYMEHTHI
JUTSI IOCTPOEHMS U U3MEPEHMS: U3MEPATh JUIMHY OTpE3Ka,
BEJIMYUHY yTJIa; CTPOUTH OTPE30K 3aJaHHOW JUIMHBI, YTOJI,
3a/IaHHOW BEJIMYMHBL, OTKJIAABIBATH [IUPKYJIEM PABHBIC
OTPE3KH, CTPOUTH OKPYKHOCTB 33JIaHHOI0 PaJHyca.
M300pakaTh KOHOUTYypaAIIH T€OMETPHUUECKUX HUTYP

13 OTPE3KOB, OKPYKHOCTEH, UX YaCTEN HA HETUHOBAHHOU U
KJIeTYaTOM Oymare; mpeasiaratb, ONUCbIBATh U 00CYKIATh
CIOCo0bI, AJITOPUTMBI [IOCTPOCHHUS.

Pacno3zHaBaTh U H300pakaTh Ha HEJIMHOBAaHHOW U




[IpakTyeckas
pabora
«ITocTpoenue
YIJIOB»

KJIETYaTOW Oymare nmpsiMOi, OCTPBI, TYIIOH, pa3BEPHYTHINYTJIbI,
CPABHUBATH YTJIbL

BbruncasTh 1UHBI OTPE3KOB, JIOMaHbIX.

IToHuMaTh ¥ MCNOJIb30BATH NPH PellIeHUH 32124 3aBUCUMOCTH
MEXy eAMHUIIAMUA METPUUYECKOI CUCTEMBIMED; 3HAKOMHUTBHCH C
HEMETPUYECKUMHU CUCTEMaMU MEp; BBIPAKATH JJIUHY B Pa3IMYHbIX
€IMHULIAX U3MEPEHUSI.

HccnenoBathb Gurypsl 1 KOHGUTYpALMU, UCTIOIB3YSIHU(PPOBLIE

PeCYpPChI

OOGBIKHOBEHHBIE JIpoOU

48

HpoOs. [IpaBuiibHbICH
HENPaBUIbHBIE IPOOH.
OcHOBHOE CBOMCTBO
Zpo0wu.

CpaBHenue nipo0Oeit.
CnoxeHnue u

BbIYUTAHUC

OOBIKHOBEHHBIX JpOOEH.

CmemanHas1poOb.
YMHOKEHHE U JeJIEHNE
OOBIKHOBEHHBIX
npoOeii; B3aUMHO-
oOpatHble IpooH.
Pemenmne TEKCTOBBIX
3a7a4, COJIepKAIIIX
npoou. OCHOBHBIE

MopaeaupoBaTth B rpaguuecKoi, mpeaMeTHOH Gopme,

C IIOMOUIBIO KOMITBIOTEPA ITOHATUS U CBOMCTBA, CBA3aHHBIEC
OOBIKHOBEHHOM JIpOOBIO.

YuraTh ¥ 3alIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE IpO0H,

Nnpeaaratb, 000CHOBBIBATH M 00CYKIATh CIIOCOObI YIIOPSIOYUBAHUS

IpoOeit.
N300paxaTh 0ObIKHOBEHHBIE POOH TOUKAMHU

Ha KOOPJAMHATHOU NPAMOH; HCIOJIb30BATH KOOPIMHATHYIONPSAMYIO IS

CpaBHEHHUS IPOOE.

®opmMyIMpPOBaTh, 32IIMCHIBATH ¢ IOMOLILI0 0YKB OCHOBHOECBONCTBO
OOBIKHOBEHHOM JIPOOU; MCMOJIBL30BATh OCHOBHOE CBOWCTBO JAPOOH JJIS

COKpalleHus Apo0elt 1 MpuBeAeHHs IpoOu K HOBOMY 3HAMEHATEIO.
IIpencraBasTh cMenIaHHYIO ApOoOb B BUE HEMPABMIbHOMN UBBIIACIATH
LEJTYIO YacTh YKCIa U3 HEPaBUIbLHON APOOH.
BeinonnsaTs apudgmernyeckne qeiicTBus

¢ OOBIKHOBEHHBIMU APOOSIMU; MPUMEHATH CBOIiCTBA




3a/1a4u Ha IpoOH.

[Ipumenenue OykB
JUTSL 3aIUCH
MaTeMaTHYECKUX
BBIPAKECHUN U

MPEIJI0KEHU I

apru(pMETHUYECKUX TCUCTBUH JIJIs1 pallHOHATU3AIHH

BBIYMCIICHHI.

BbINOTHATH NPUKUAKY M OLEHKY PE3yJIbTaTa BEIYUCICHUN;
Nnpeaaratb 1 NPUMEHATh NPUEMBbI IPOBEPKH BHIYUCIICHUM.
IIpoBoauTH HUCCIETOBAHUS CBOKCTB IpOOEH, ONUPAasCh

Ha YHMCIIOBBIE SKCIIEPUMEHTHI (B TOM YHUCIIE C IIOMOIIBIO
KOMITbIOTEPA).

Pacno3HaBaTh UCTHUHHBIE U JIOXKHBIE BHICKA3bIBAHUS

0 Ipo0siX, NPUBOAUTH NMPUMEPHI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPULIAHUS BHICKA3bIBAHUU.

PemaTh TeKCTOBBIC 3a/1a4H, CO/IEpPKAIIUE TPOOHBIE JaHHbIE, U
3a71a4M Ha HAXOXKJICHUE YaCTH LEJI0r0 U LEJIOTr0 IO €ro YacTH;
BBISIBJISITh MX CXO/ICTBA M Pa3JIM4Ms.

MoaeanpoBaTh X011 PELICHUS 3a/1a4 C IIOMOIIBIO PUCYHKA,
CXEMBI, TAOIUIIEL.

IIpuBoauTH, pa30upaTh, OLEHUBATH PA3IMYHbBIC PELICHUS,
3alMCH PELIEHUN TEKCTOBBIX 3a/1a4.

Kpurnyecku oneHuBaTh MOJy4YEHHBIN pe3yJIbTar,
OCYIIECTBIISATh CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBHUIO, HAXOANTH OLINOKH.

3HAKOMUTBCS ¢ HCTOPHUeH Pa3BUTHS apU(PMETUKH

Harnsaanas TCOMCTpHUs.

MHOroyrojabHUKA

10

MHOrOoyronbHUKH.
YeTsIpEXYTroJIbHUK,
IIPSAMOYTOJIBHUK,
KBaJpar.

[IpakTrueckas

OnuceiBaTh, HCNOJIB3YS] TEPMUHOJIOTHIO, H300PAXKATH

C IIOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOZACIINPOBATH U3 GYMaF U MHOT'OYT'OJIbHUKHU.

IIpuBoaANTHL NpUMePBI 00BEKTOB PEAIbHOTO MUPA, UMEIOIIUX

(dbopMy MHOTOYTOJIbHHKA, IPSIMOYTOJIbHUKA, KBaJpaTa,




pabora
«ITocTpoenue
IIPSIMOYTOJIbHUKAC
3aJaHHBIMH
CTOPOHAMH

Ha HEJIMHOBAHHOU
Oymare.
TpeyronpHuK.
[Tnomane u nepumerp
IIPSIMOYTOJIbHUKA U
MHOT'OYTI'OJIbHUKOB,
COCTaBJICHHBIX U3
IPSIMOYTOJIbHUKOB,
€IMHULIBI U3MEPEHHUS
IUIOLIA/IN.

Ilepumerp
MHOTOYTOJIbHHKA

TPEYrojbHUKa, OLIEHUBATH UX JINHEHHBIEC pa3MepHI.

BbrunciasiTh: nepumMeTp TpeyrojabHUKa, MPSIMOYTOJIbHUKA,
MHOTOYTOJIbHUKA; TJIOLIA/lb PSIMOYTOJIbHUKA, KBaApaTa.

H300paxkaTh 0CTPOYroJIbHbBIE, IPSIMOYTOJIbHBIEC U TYIIOYTOJIbHBIC
TPEYTrOJIbHUKH.

CTpouTthb Ha HETMHOBAaHHOM U KJIeTYaTol Oymare KBajapar u
MPSIMOYTOJIBHUK C 3a/IaHHBIMU JJIMHAMU CTOPOH.

HccnenoBath cBoiicTBA NPSIMOYTOJIbHUKA, KBaJApaTa MyTEM
SKCIIEPUMEHTa, HAOIIOICHH S, U3MEPEHUs, MOJICIIUPOBAHUS; CPABHUBATH
CBOIICTBa KBajipaTa U MPsIMOYTOJIbHHKA.

KoncTpyupoBaTs MaTeMaTHuyecKHe MpPeIi0KeHu s

C TMIOMOIIIBIO CBSA30K «HEKOTOPBIIY, «1100011». Pacno3zHaBaTbUCTUHHBIC U
JIOXHBIE BHICKA3bIBAHUSI O MHOTOYTOJIbHUKAX, IPUBOJAMTH MPUMeEpPbI U
KOHTPIPUMEPHI.

HccnenoBath 3aBHCHMOCTB IUIOIIAIN KBAapaTa OT AJIUHBIETO
CTOPOHBI.

Hcnoab30BaTh CBOCTBA KBAaJJPAaTHON CETKHU JJIsl TOCTPOSHUSIPUTYD;
pa3déuBaTh NIPSIMOYTOJILHUK Ha KBA/IPaThl, TPEYTOJIbHUKHU; COCTABJIATH
(burypsl U3 KBagpaToB U NPSIMOYTOJIbHUKOB M HAXOAUTh UX IUIOIIAb,
pa3buBaTh GUTYpHI HA IPSIMOYTOJIBHUKHY M KBaJIPaThl U HAXOIUTh UX
IJIOLIA/1b.

BbipakaTh BeTMUMHY IJIOMIAIN B PA3JIMYHBIX €IUHUIIAXU3MEPEHHS
METPUUYECKOMN CUCTEMBI MEP, HOHUMATDH M HCII0JIb30BATh 3aBHCHMOCTH
MEXy METPUYECKUMH €IMHULIAMU U3MEPEHNUS TIOUIA/IH.




3HAKOMMTHCS ¢ IPUMEPaMH NPUMeHeHHs TUIOIIAIU U IIepuMeTpa B
MpaKTUYECKHUX cutyanusx. Pemars 3agauu

13 peaIbHOM KU3HU, MPeAJIaraTth U 00CyKAaTh Pa3JIMYHbIECTIOCO0bI
pelieHus 3a1a4y

JlecsaTnunbie 1pOOH
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JecaTuvHas 3aIuCh
npobeii. CpaBHeHHE

JIECATUYHBIX TPOOeH.

JencTBus

C IECATHYHBIMU
JIPOOSIMH.
Oxpyriienue
JECSTUYHBIX
npo0eit.

Perienye TeKCTOBBIX
3aj1ay, Co/IepIKaIINX
npo6u. OCHOBHBIE
3aJjauu Ha ApoOu

IIpeacTaBasiTh JeCATUYHYIO JPOOb B BUJIE OOBIKHOBEHHON, YUTATh U
3alHCBHIBATH, CPABHUBATD JECATUYHBIE ApOOH, MpeAIaraThb,
000CHOBBIBATH U 00CYKIATh CIIOCOOBI YIIOPSAIOYMBAHUS AECATHYHBIX
JpoOei.

N300pakathb necaTudHble ApoOU TOUKAMU Ha KOOPIUHATHOUIIPSIMOH.
BbIAABJIATH CXO0/ACTBA M PA3JIMYHUs IPaBUI apUPMETHUECKUXACHCTBU C
HaTypaJIbHBIMH YHCIAMU U AECATUUHBIMU APOOSMH, OOBACHATD UX.
BbinoHATL ~ apudmeTndyeckue J€HCTBUA € JIECATHYHBIMU
Ipo0sMHU; BBINOJIHATH MPHKUAKY M OLEHKY pe3ylbTara
BBIYMCIICHUM.

IIpuMeHsiTL CcBOIiCTBAa apU(PMETUUYECKUX JEHCTBUH JUIs
panoHaNIU3alUY BBIYUCIICHU.

IIpuMeHsiTP NPaBMJIO  OKPYIVIEHHS]  JECATUYHBIX  ApoOeil.
IIpoBoauTh HcC/IeI0BAHNS CBONCTB JECATUYHBIX IpOOei, onupasich
Ha YUCIIOBBIE SKCIICPUMEHTHI (B TOM YHCIIE

C ITOMOIIIBIO KOMITBIOTEPA), BBIABUTAaTh THNOTE3bI U

HPUBOAUTE UX OOOCHOBAHUSI.

Pacno3HaBaTh UCTUHHBIE U JIOXKHBIE BHICKA3bIBAaHUS

0 1po0sX, MPUBOJAMTH NPUMeEPbI U KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBAHMUSA U OTPULIAHNS BBICKa3bIBAHUM.




Pemiath TekCTOBBIE 3a/1a4H, COJIEpIKalIe JPOOHbIE TaHHbIE, HHA
HAXO0XJICHHE YaCTH 1IEJIOTO U LIEJIOT0 10 €ro YacTH; BHISIBJIATH UX
CXO/ICTBA U Pa3JIMYHusl.

MopaenupoBaTh X0/ pelieHus 3a7auu ¢ TOMOIIbIO PUCYHKA,CXEMBI,
tabnuupl. [IpuBOANTH, pa30MpaTh, OLIEHUBATH PA3IMYHBIC
pelleHus, 3aMuCu PEelIeHH TEeKCTOBBIX 3a/1a4.

OnepupoBath IpOOHBIMU YHCTIAMH B PEATIbHBIX )KU3HEHHBIXCUTYAIIUSX.
KpurHyecku oneHMBaTh NOTYy4YEHHBINA PE3yIbTaT,0CYIIECTBIIAT
CaMOKOHTPOJIb, POBEPSIS OTBET

HA COOTBETCTBUE YCIOBHIO, HAXOIUThH OLIHOKH.

3HAKOMUTHCS € HCTOPHeEH pa3BUTHUS apU(PMETUKH

Harnsannas reomerpust.
Tena u purypsis
IIPOCTPAHCTBE

MHOrOrpaHHHKH.
N3o6paxenue
MHOTOTPaHHHUKOB.
Mopnenn
MPOCTPAaHCTBEHHBIX
TeJl.

[IpssMoyToNBbHBIN

napajuieyenumnes, Kyo.

Pa3BépTku kybau
napaieNenune/a.
[TpakTnueckas pabora
«Pa3BépTKa Kybay.
O0BEM Kyba,

Pacno3naBath Ha YepTekax, pUCYHKAX, B OKPYKaloleMMupe
MPSIMOYTOJIBHBIN Napaienenunesi, Ky0, MHOTOTpaHHUKH, OMUChIBATh,
HCNO0JIb3Ysl TEPMHUHOJIOTHIO,0LIEHUBATD JINHEWHBIE pa3MeEPBHI.
IIpuBoauTH NPUMeEPBI 00BEKTOB PEATHLHOTO MUPA, UMEIOITUXHOPMY
MHOTOTpaHHUKA, IPSMOYTOJIBHOTO Mapasuiesienuresna, Kyoa.
N306paxath Ky0 Ha KIeT4aTOM Oymare.

HccaenoBath cBoiicTBa Ky0a, IpsIMOYTOJIBHOTO MapajuieenuIiesa,
MHOT'OT'PpaHHUKOB, UCITIOJIB3YS MO CIIN. Pacno3naBaTtb u
H300pakaTh pa3BEPTKU KyOa u nmapayuienenuneaa. MoaeJanpoBaTh
Ky0 W mapajuiesienunean3 OyMaru U Ipoyux MaTepragoB, 00bACHITH
CIoCco0 MOJEITMPOBAHUS.




MMpsAMOYT'OJIbBHOTO
napauiciacuicaa

HaxoauTthb n3mMepenusi, BBIYUCIATH TUIONIA/Ib TOBEPXHOCTH;00hEM KyOa,
MPSMOYTOJIBHOTO TlapajuiesienuIle1a; ccJIe0BaTh 3AaBUCHMOCTh
00béMa Kyba OT IJTMHBI ero pedpa, BIIBUTaTh H 000CHOBBIBAThH
TUIIOTE3Y.

Habaoaats ¥ IpoBOAMTH AHAJIOTHH MEXTY MOHATHSIMUILIONIAAN

1 00bEMa, IepUMeTpa M IUIOIIAIA TOBEPXHOCTH.

Pacno3HaBaTh UCTUHHEBIC H JIOKHBIE BEICKA3bIBAHUS

0 MHOTOT'paHHUKaX, IPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPHI,

CTPOUTH BbICKA3BIBAHUSA U OTPUIIAHUS BbICKA3bIBAaHUM.

Pemats 3aga4uu u3 peajibHON )KU3HU

[ToBTOpEeHME U 0000IICHIE

10

[ToBTOpEHME
OCHOBHBIX MTOHSTHIHN
METO/IOB Kypca

5 kiacca, 0000eHne
3HaHUI

BoruncasaTs 3HaueHUS BBIPA)KEHUN, COAEPIKAIMX HAaTypaJIbHbIE YHCIIA,
OOBIKHOBEHHBIE U IECATHYHBIE TPOOU,BBINOJIHATH PEOOPa30BaHUS
YHUCEIL.

Bu10npaTs c10cod cpaBHEHUs YKCENl, BBIYMCICHUN,

NPUMEHSATH CBOMCTBA apu(pMETUYECKUX IEHCTBUN JUIs
panoHaNIU3alUY BBIYUCIICHU.

OcymecTBaIATh CAMOKOHTPOJIb BBIITOJIHAEMBIX IEHCTBUN U
CaMOIIPOBEPKY pe3yJibTaTa BEIYUCICHUM.

Pemate 3a1a4m 13 peaabHON KU3HU, IPUMEHATh MAaTeMAaTHYeCKHe
3HAHUSA JJIS peLIeHUs 3a/1a4 U3 IPYTUXy4eOHBIX PEIMETOB.

Pemiate 3a1a4n pa3HbIMH CIIOCO0AMH, CPABHUBATD - CIIOCOOBI
peleHus 3a7au, BBIOMPATh PalliOHAIbHbICII0CO0

OBIIEE KOJIMYECTBO
JACOB I1O [IPOTPAMME

170




6 KJIACC

C MHOTO3HAYHBLIMHU
HATypaJIbHBIMU
yuciiaMu. UnciioBeie
BBIPAXXCHUS, TIOPSAIOK
JICHCTBHH,
HCII0Ib30BaHUE CKOOOK.
Oxkpyrnenue
HaTypaJbHBIX YHCET.
Jlenutenu u KpaTHbIe
YHCIa; HanOOIBIIHIA
OOIIMI IeUTEND U
HauMEHBIIIEe 00IIee
KpaTHoe.

JlenumocTb CyMMBI U
MIPOU3BEICHUS.
Henenue

¢ octaTkoM. Pemienne

TCKCTOBbBIX3ada4

Haumenosanue paznena KomnuecTtBo OcHoBHOE OCHOBHBIE BU/IbI I€ATEIBHOCTH 00Y4arOIUXCs
(TemmI) Kypca 4acoB coJIepyKaHKe
Harypasibnabie uncia 30 Apudmernueckue BeinonHaTs apugMernyeckue 1eicTBUS ¢ MHOTO3HAYHBIMU
JNEUCTBUSA HaTypaJbHBIMU YHMCIIAMH, HAXOJAUTH 3HAYEHUS YHCIIOBBIX BBIPAXKEHHM CO

CKOOKaMHt U 0e3 CKOOOK; BBIYHCIATD

3HAYEHUs BBIPAXKCHUH, COAEPKAIUX CTEIICHH.

BbINOTHATL NPUKUAKY M OLEHKY 3HAYCHUHN YHCIIOBBIX BBIPAXKCHUM,
NPUMEHATH NPUEMBI IPOBEPKH pe3yaprata. cnob3oBaTh Npu
BBIYHMCJICHUAX IIEPEMECTUTEIIBHOE U COYETATEIILHOE CBOMCTBA CII0KEHUS
Y YMHOKEHHsI, paCIIPENEIUTEIbHOE CBOMCTBO YMHOXKEHUS OTHOCHTEIILHO
CJIOKEHMsI, CBOMCTBA apu(PMETUUECKUX JEHCTBUIA.

HccaenoBarh 41CIIOBBIE 3aKOHOMEPHOCTH, IPOBOAUTH YHCIIOBBIE
DKCIIEPUMEHTHI, BBIABUIaTh U 000CHOBBLIBATHIHIIOTE3bI.
®opMyJIMpoOBaTh ONpeaeIeHHs ICTUTEN U KPaTHOTO, HauOOoJIbIIIEro
o011ero AeauTeNss 1 HauMEHbIIEro o0IIero KpaTHoro, MpocToro u
COCTaBHOT'O YHCEJl; UCII0JIB30BATh ATUIOHATHS IIPU PELICHUH 3a/1a4.
IIpuMeHSTH AJITOPUTMBI BEIUKCIICHHS] HAUOOJIBIIEr0 OOIETONETUTENS U
HAaUMEHBIIIETO 00IIEro KPaTHOTO ABYX YHCEIN, aJTOPUTM Pa3iokKEeHHs
4ycia Ha MPOCTIE MHOKHUTEIH.

HccnenoBath yciaoBHs IeTUMOCTH Ha 4 1 6.

HccaenoBarsb, 00Cyx1aTh, GopMyTupoOBaTH U




000CHOBBIBATDH BBIBO/I O YETHOCTH CYMMBI, IPOU3BEICHUS: IBYX YETHBIX
YHCEeI, IBYX HEUETHBIX YHUCIE, YETHOTO U HEYETHOTO YUCET.
HccienoBarhb CBOMCTBA JETMMOCTHA CYMMBbI M IPOU3BEACHUSUNCEI.
IIpuBoAUTH MPpUMeEPBI YUCET C 3aJJaHHBIMUA CBOMCTBAMH,
pacno3HaBaTh BepPHbIe U HEBEPHbIE YTBEPKICHUS

0 CBOMCTBAX YMCEIl, ONPOBEPraTh HEBEPHbBIC YTBEPIKICHUSAC
MOMOUIBI0 KOHTPIIPUMEPOB.

KoncrpyupoBath MaTeMaTH4ecKHe NPEAJI0KEHUS

C IOMOIIBLIO CBA30K «H», «HIINY», «ECHHU..., TO...». PemaTnb

TEKCTOBEIC 3a/1a4H, BKJIIOYAIOIIHE ITOHATHS JEIIMMOCTH,
apru(PMETHYECKUM CITOCOOOM, HCIIOIB30BaThIIEPEOOp BCEX
BO3MOKHBIX BAPUAHTOB.

MopaenupoBaTh X0/ PELICHUS 3a/1a41 C IIOMOLIBIO PUCYHKA,CXEMBI,
TaOIUIIBL.

IIpuBoauTh, pa3dupaTh, OLEHMBATH PA3IUYHBIE PEIICHUS,3aMUCH
pPELIEHNI TEKCTOBBIX 3a/ay.

KpurHyecku oneHMBaTh OTYy4YECHHBINA pe3yIbTaT, HAXOAUTHOIIUOKH,
OCYILECTBISATh CAMOKOHTPOJIb, IIPOBEPSS OTBET

Ha COOTBETCTBHUE YCIOBUIO

Harnsagnas TeoOMETpHU-.
Hp}IMLIC Ha IJI0CKOCTH

[lepnenquKynspHBIE
HIpsIMBIE.
[TapannensHble
HpsIMBIE.

Paccrosinue mexny

Pacno3HaBaTth Ha yeprexkax, pUCyHKax CiIydad B3aUMHOIOPaCIIOIOKEHUS
JIBYX IIPSIMBIX.

M300paxaTh ¢ NOMOILIBIO YePTEKHBIX HHCTPYMEHTOB

HAa HETTMHOBAHHOU M KJIETYATOM Oymare JBe mepeceKaronuecsnpsiMbie, 1Be

napajijiCJIbHBIC IIPAMBIC, CTPOUTDH IIPAMYIO,




JBYMsI TOUKaMH,
OT TOYKH JI0 MPSIMOI,
JUITMHA MaplIpyTa

Ha KBaJpaTHOM CeTKe

MEePIEeHIUKYIAPHYIO JaHHOM.

IIpuBoANTH MPUMePHI MAPAICIBHOCTH U MEPHEHIUKYISIPHOCTH
MPSIMBIX B IPOCTPAaHCTBE. Pacno3HaBaTh B MHOTOYTOJIbHUKAX
NepIeHIUKYIApHbIE UapasuieabHble CTOpoHbl. M300paxkaTh
MHOTOYTOJIbHUKHU C MapajlieIbHbIMU, EPIEHAUKYIIPHBIMU
CTOPOHAMHU.

Haxoauthb paccTosiHue MEXy IBYMSI TOUKaMH, OT TOYKH JI0 TIPSIMOH,
JUTMHY TyTHU Ha KBAJPaTHOM CETKE, B TOM YHUCICHCTIOIb3Ys LIHU(PPOBBIE

PECYpPChI

Jpobu
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OObIKHOBEHHAs JIpOOBb,
OCHOBHOE CBOKMCTBO
Ipobu, COKpalieHue
npob6eii.CpaBHeHUE U
YIOPSIOYNBAHHE
Ipobeii.

JlecsaTuaHbIC APOOUU
METpUYecKas CUcTeMa
Mep.
Apudmernueckue
JEUCTBUSA

¢ OOBIKHOBCHHBIMHH
JCCATHUHBIMH
IpoOsIMHU.
OtHourenue. Jlenenue

B JJaHHOM

CpaBHUBATH U YNOPSA0YUBATH Ap0oOU, BHIOUPATH CIIOCOD
CpaBHEHUs Jpobeit.

IIpeacTaBasATh JecsTUUHBIE pOOU B BUAE OOBIKHOBEHHBIX Ipobei 1
OOBIKHOBEHHBIE B BU/IE IECITUUHBIX, HCI0JIb30BATHIKBHBAJICHTHbIE
npeAcTaBJeHHs JPOOHBIX YUCEI IPU UX CPAaBHEHHUH, TIPU BBIYUCIICHHUSX.
Hcnoab3oBaTh JecaTUUHbIE poOu MpH NMpeodpa3oBaHUM BEJIUYUH B
METPUYECKON CUCTEME MED.

Beinoansars apugmMernyeckue 1ecTBUd

C OOBIKHOBEHHBIMHU M JECITUYHBIMH JPOOSIMHU.

BbIuucasiTh 3HaUCHUS BBIPAKEHHM, COIEpKALINX OOBIKHOBEHHBIE U
JeCATUYHbIE IpoOH, BEIOIHATH NTpeodpa3zoBaHus ApoOeil, BLIOUPATh
cnocod, NPUMEHATH CBOICTBA apu()METHUECKUX NeHCTBUIA IS
palMoOHaIN3aUUBbIUMCIICHUN.

CocTaBJsITh OTHOLIEHUS U IPOIIOPLIUHU, HAXOAUTH

OTHOILIEHHE BEINYNH, JIEIUTh BEITUYHUHY B JaHHOM




OTHOLICHHH.

Macmra6, npomnopuusi.

[TonsiTre mpolieHTa.
Brrancienue
MPOLECHTA

OT BEJIMYHHBI U
BEJIMUMHBI 110 €€
MPOLICHTY.

Pemenne TekcTOBBIX
3a7a4, CoJepKaIIUX
JIpOOH ¥ TIPOLICHTHI.
[IpakTrueckas pabora
«OTHOLIEHNETTHHEI
OKPY>KHOCTH K €€
TUaAMETPY»

OTHOUICHUH.

HaxoauTs 3KcnepuMeHTATBHBIM IMYTEM OTHOLICHHUE JUTHHBIOKPYXHOCTH
K €€ TuaMeTpy.

HNuTepnpernpoBaTh MacTad Kak OTHOIICHHE BETMYNH, HAXOAUTH
MacmTad IIaHa, KapThl ¥ BEIYUCIATH PACCTOSHUS, HCIOIB3YS MacIuTao.
OOBACHATH, YTO TAKOE MIPOLIEHT, YIOTPEOIATH 000POTHI PEYHCO CIOBOM
«IpoueHT». BoIpaaTs NPOLEHTH B APOOSX U APOOH B MPOICHTAX,
OTHOUICHHUE JIBYX BEJIMYMH B MPOLEHTAX. BBIYMCIAATH MPOLIEHT OT YuCIia U
YHCIIO TIO €0 MPOIICHTY.

OKpyIJISITH 1poOU U MPOLEHTHI, HAXOIUTh TPUOIMKESHUSIUCET.

PemaTp 3aga4m Ha 4acTH, IPOLICHTHI, TPOIIOPLIUH,

Ha HaXOXJIeHHe IpoOu (IPOLIEHTA) OT BEIMYMHBI U BEJTMYUHBINO &

Jpodu (TpoLeHTY), ApoOH (IIPOIEHTa), KOTOPbI COCTABISET O/1HA
BeNIM4MHA OT Apyroii. [IpuBoauTH, pa30MpaTh, OLEHUBATDH PA3TUYHBIC
pELICHUs, 3aITMCH PEIICHHI TEKCTOBBIX 3a/1ad.

H3BiaexaTh HHGOPMALIHUIO U3 TAOIUI] U IUATPaMM,

MHTEPIIPETHPOBATH TaOJIUYHbIE JaHHBIE, ONIPEICIAT

HauOoJbIIee M HaNMEHbIIIee

U3 MPECTABICHHBIX TAaHHBIX

Harnsagnas TeoOMETpHU-.

Cummetpust

OceBas cummeTpus.
HentpanbHas

CUMMETpPHUSL.

Pacno3naBaTh Ha yepTekax U N300paKEHUSIX, M300PaKATHOT PYKH,
CTPOMTH C ITOMOIIIBIO HHCTPYMEHTOB (QUTYpy (OTPE30K, JOMAHYIO,
TPEYrOJIbHUK, IPSIMOYTOJIbHUK,




[Toctpoenue
CUMMETPUYHBIX
¢buryp.
[IpakTuueckas
pabora «OceBas
CUMMETPUS.
Cummerpus

B IIPOCTPAHCTBE

OKPYXHOCTB), CHMMETPUYHYIO JAHHON OTHOCUTEIHHOIPSIMOM,
TOYKH.

Haxoauth npumepbl CHMMETPUH B OKPYKaIOIIEM MUPE.
MopenupoBathb U3 6ymaru a8e GUrypbl, CHAMMETPUYHbIE
OTHOCHUTEJIBHO MPSIMON; KOHCTPYMPOBATH T€OMETPUYECKUE
KOH(UTYpaliH, UCIOJIB3YSI CBOMCTBO CUMMETPHUH, B TOM YHCIIE C
MOMOIIBIO ITU(POBBIX PECYPCOB.

HccnenoBath CcBOICTBa U3YYEHHBIX (UTYpP, CBS3aHHBIE C
CUMMETpUEH,  HUCIONB3YyS  OKCIIEPUMEHT,  HaOJI0JeHHE,
MOJIETTUPOBaHUE.

OO0oCcHOBBIBATb, ONPOBEPraTtb C IOMOIIBI0  KOHTPIPUMEPOB
YTBEPKACHUS O CAMMETPUU QUTYD

Boipakenus ¢ OykBaMu

[Ipumenenue OykB
JUIS 3aIIMCH
MaTeMaTHYeCKHX
BBIPA)KCHUHN U
MPEIIOKEHU .
bykBeHHbIE
BBIPAKEHUS U
YHCIIOBBIE
MOJICTAHOBKH.
bykBeHHbIE
paBEeHCTBa,
HaXO0XJCHUE
HEU3BECTHOTO

Hcnonb3oBath 0yKBBI 111 0003HAYEHUS YHCEI, TP 3aIICH
MaTeMaTHUYECKUX YTBEP)KJIEHUH, COCTaBISTh OyKBEHHBIE BHIPAYKEHUS 1O
YCIIOBHIO 33]1a4U.

HccaenoBaTh HECIOKHBIE YHCIOBBIE 3aKOHOMEPHOCTH, UCIIONIB30BATh
OYKBBI JJIs1 UX 3alHCH.

BbruncasTh ynciaoBoe 3HaueHHE OYKBEHHOTO BBIPaKEHUATIPU
3aJJaHHBIX 3HAUYEHUAX OYKB.

3anucsiBaTh (POPMYJIbI: IEPUMETPA U TUIOIIATN IPIMOYTOJIbHUKA,
KBaJipaTa; JJIMHbI OKPYKHOCTH, IJIOLIAJIUKPYTa; BHINOJIHATH
BBIYHMCJIEHHUS TI0 ATUM (QopMyram.

CocTaBisiTh (pOPMY.JIbl, BEIPAXKAIOIINE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMsI, PACCTOSHUE; 1I€Ha, KOJIMYECTBO,
CTOMMOCTb; TPOU3BOAUTEIIBHOCTD, BpEMsl, 00bEM




KOMITOHEHTA. paboThI; BHIOIHATH BBIYUCIIEHUS 110 3TUM dopmynam. Haxoauts
DopmyIbl HEU3BECTHBII KOMIIOHEHT apu(PMETUUECKOTOACHCTBUS

Harnsignast reomerpusi. 14 YeThIpEXYyroyibHUK, MN300paxkaTh Ha HETMHOBAHHOM M KJIETUATON Oymarec

OUrypsl Ha MIOCKOCTH MIPUMEPBI HCIOJIb30BaHUEM YEPTEKHBIX HHCTPYMEHTOB
YeThIPEXYTOJILHUKOB. YeThIPEXYTONBHUKH C 3aJaHHBIMU CBOMCTBAMU:
[IpsMOYTONBHUK, C mapaieIbHbIMU, EPIECHANKYISIPHBIMU, PABHBIMU

KBaJIpaT: CBOWCTBA
CTOPOH, YIJIOB,
UaroHajieu.
H3mepenue yrios.
Bunanr
TPEYTOJILHUKOB.
ITepumerp
MHOI'OYT'OJIbHHKA.
[Tnomans purypsr.
®opmyIsl IEpUMETpa U
IJIOLIAIH
MPSIMOYTOJIbHHKA.
[Tpubnuxénnoe
HU3MEPEHUE IIIOLIAIN
¢buryp.
IIpaxTrueckas

CTOPOHAMH, MPSMBIMU YIJIaMHU U Jp., PABHOOEPEHHBIN
TpeyrosnbHUK. IIpeasarars u 00Cy:Ka1aTh C1OCOOBI,

AJITOPUTMBI IIOCTPOCHHUS.

HccaenoBarth, UCHOIb3Ys SKCIEPUMEHT, HAOIIOIEHHE,
MOJICJIMPOBaHNE, CBOMCTBA NPSIMOYTOJIbHUKA, KBaipaTa, pa30uBaTh Ha
TpeyrojabHUKU. O0O0CHOBBIBATD, ONIPOBEPIaThC IIOMOILBIO
KOHTPIIPUMEPOB YTBEPKACHUS

0 IPSIMOYTOJIBHUKE, KBa/IpaTe, pACI03HABATh BEPHBIE HHEBEPHBIE
YTBEPKACHHUS.

N3MepATH U CTPOUTH C TOMOIIBIO TPAHCIIOPTUPA YIJIBbI,B TOM

YKCJI€ B MHOTOYTOJIbHUKE, CPABHMBATD YIJIbI;

Pacno3HaBaTh OCTPHIE, IPSIMbIE, TYTIBIE, PA3BEPHYTHIE YIJIbL.
Pacno3znaBartp, H300paxaTh OCTPOYTOJIBHBIH, IPSIMO- YTOJIBHBIM,
TYIOYTOJIbHBIH, paBHOOEPEHHBIN, PABHOCTOPOHHUI TPEYTOJIbHUKH.
BbruncasiTe nepuMeTp MHOIOYTOJIBHHKA, IIJI0IAAbMHOTOYTOJIbHUKA
pa3bueHueM Ha MpsIMOYTOJIbHHUKH,




pabora «Inomans
Kpyra»

Ha paBHBIC (PUTYPHI, UCTIOIB30BATh METPUUECKHUE SUHUIIBIN3MEPEHUS
JUIMHEI Y TJIOIIAIH.

HUcnonb3oBaTh NpUOIMAKEHHOE M3MEPEHHUE VIUH U TUIOIIAIeH Ha
KJIeT4aTO Oymare, mpuOIMKEHHOE H3MEPEHUEJTUHBI OKPY)KHOCTH,
TIJIOIIAIU Kpyra

[lomoxxuTenbHbIE U

OTPHULATCIIbHBIC YN CJIa

40

Llenple uncna.
Moayins uncia,
reoMeTpuyeckas
HUHTEpIpEeTaus
Moxayis. Hucnosble
MIPOMEXYTKH.
[TonoxxuTtenbHbIE U
OTpPHULIATEIbHBIE
yucna. CpaBHeHHUE
MOJIOKUTEIBHBIX U
OTPHULIATEIBHBIX
YHCEN.
Apudmernueckue
JIeCTBUSA

C IMOJOXHUTCIBbHBIMHU H

OTpULIATCIIbHBIMU
YHCJIaMH.

Pemenue TCKCTOBBIX

3aaad

I[IpuBoAMTH NpUMeEPHI UCTIOIH30BAHUS B PEAIbHOM KU3HU
MOJIOKUTEIBHBIX U OTPUIIATENIBHBIX YHCETT.

N300paxkaTth 11enbie Yuciia, IOJ0KUTENbHBIE U OTPULIATEIbHbIC
Yrclia TOYKaMHU Ha YUCJIOBOM MPAMOi, MCMOJIb30BaTh YHCIOBYIO
npsMytro Juist cpaBHeHUS urcen. [IpuMeHsiTh MpaBuJIa CpaBHEHMUS,
YHOPS/A0YMBATH LIEJIBICUHCIIA; HAXOAUTH MOYIIb YUCIIA.
®opMyJIMPOBATH NPABUJIA BEIYUCICHUS C MTOJOKUTEIbHBIMUH
OTPUIATENILHBIMHI YHCIIAMHU, HAXOAUTh 3HAYEHUS YHCIOBBIX
BBIPXKEHUI, COJEPKAILNX ACUCTBUS

C MOJIOKUTENBHBIMUA U OTPHUIIATEILHBIMU YHCTIAMH.

IIpuMeHATH CBOMCTBA CIOKEHUS U YMHOXKEHUS JJIs
peoOpa3oBaHus CyMM U MTPOU3BEACHUN




[IpencraBienne qaHHBIX

[IpsimoyronbHas
CUCTEeMa KOOpJIMHATHA
IJIOCKOCTH.
Koopaunatel ToukuHa
IJIOCKOCTH, adciucca
Y OpAMHATA.
Cronbuareie u
KpYroBBIE
Jarpammel.
[IpakTuueckas pabora
«llocTtpoenue
JarpamMmm.

Pemenne TeKCTOBBIX
3a/1a4, CoJIepKaIInuxX
JTaHHbIE,
Mpe/ICTaBJICHHbBIE

B Ta0JIMIaxX ¥ Ha

OOBSICHATH U MJIIOCTPUPOBATH MOHSTHE TIPSIMOYTOJILHONCHCTEMBI
KOOpJIMHAT Ha TUIOCKOCTH, UCIIOJIb30BAaTh TEPMUHOJIOTHIO; CTPOUTH Ha
KOOPJMHATHOM TIOCKOCTU TOYKH U (PUTYPHI MO 33/1aHHBIM
KOOpJMHATaM, HAXOAUTh KOOPIUHATHI TOYEK.

YuraTh cTONOUYATHIE U KPYTOBbIE IMAarpaMMbl; HHTEPIPETHPOBATH
JaHHbIE; CTPOUTH cTOoI04aThie nuarpamMMel. Menosb3oBaTh
HHPOPMALNI0, TTPE/ICTABIICHHYIO B TA0IHIIAX, HA AUATPAMMAX JIJIS
PEIICHUATEKCTOBBIX 3a/1a4 U 33124 U3 peallbHOM JKU3HU

JuarpaMmax
Harnsannas reometpusi. [IpsimoyronbHbIN Pacno3naBarhb Ha yepTexkax, pUCyHKaxX, OMUCHIBATH MHUPAMULLY,
@urypsl B IPOCTPAHCTBE rapajuienenuIe], MpU3MY, [IWIMHAP, KOHYC, Iap, M300paxaTh UX OT PYKH,

KyO, pu3Mma,
npamMuIa, KOHYyC,
WTHJID, TIap |
chepa.
N3o6pakenue

MO/JeJUPOBATh U3 OyMaru, IIacCTUINHA, TPoBOIoKuH Jip. [IpuBoanTH
npuMepbl 00BEKTOB OKPYKAIOIIET0 MUPA, IMEIOIUX (POPMBI
Ha3BaHHBIX TEJl.

Hcnoab30BaTh TEPMHHOJIOTHIO: BEpIIMHA, peOpo, IpaHb,0CHOBAHUE,
BBICOTA, PAANYC U IUaMETP, pa3BEPTKa.




MIPOCTPAHCTBEHHBIX
¢buryp. [Tpumepsl
pa3BEPTOK
MHOTOTPaHHUKOB,
UWIMH]IpA U KOHYCA.
[IpakTuueckas pabora
«Co3nmanue Monenei
MIPOCTPAHCTBEHHBIX
burypm».

ITonsarue o0BEMa;
€IMHUIIBI U3MEPEHUS
00BEma. O0BEM
MPSIMOYTOJIBHOTO
napasuieNenumnesaa,
Ky0a, popmynbl 00bEMa

N3y4aTh, UCHOIb3Ys SKCIIEPUMEHT, HAOJIOACHNE, U3MEPEHUE,
MOJIEJIMPOBAaHUE, B TOM YHCJIE KOMIIBIOTEPHOE, U OIUCHIBATH CBOMCTBA
HAa3BAHHBIX TeJl, BLIABJIATH CXOACTBA U

Pa3JIMYMA: MEKIY IUPAMUION U IPU3MOM; MEKIY

LUIMHIPOM, KOHYCOM M IIApPOM.

Pacno3snaBaTtse pa3BEépTkH napanienenunena, Kyoa, npu3Mbl,IUpaMUIb,
KOHYycCa, IWINHIPA; KOHCTPYHPOBATH JIAHHBIE T€Ja U3 Pa3BEPTOK,
CO37aBaTh UX MOJEIIH.

Co3aaBaTh MO/ IM IPOCTPAHCTBEHHBIX (GUTyp (M3 OyMaru,1poBOJIOKH,
IUTACTHIIMHA U JP.)

H3mepsaTh HA MOJeISIX: ATUHBI pEOEp MHOIOI'PaHHUKOB,AMAMETP I1apa.
BoiBoauts gopmyary 00bEMa MpSIMOYTOILHOTO

napajuleJenunena.

Boruucasats no gopmysiam: 00bEM NpsSIMOYTOJIBHOTO Mapasuieenunena,
KyOa; MCIOJIb30BaTh €IUHUIIBI H3MEPEHUA00BEMA; BBIYUCAATH 00BEMBI
TeJI, COCTaBIEHHBIX U3 KyOOB, MapajuieeNuIe/IoB; pemaTh 321241 C
peanbHbIMU JaHHBIMU

[ToBTOpEeHUE, 0600IICHHE,
CHCTEMATU3AIHS

20

IToBTOpEHNE OCHOBHBIX
MOHATUIN METOIOB
KypCOB 51 6 KJIaccoB,
o0o01ieHue u
cucTeMaTu3anus
3HAHUU

BoryucisATh 3Ha4eHNs BBIPAXXEHUN, COEPKAILIUX HATYPAIIbHBIE,
1EJIbIe, TT0JIOKUTENIbHBIE U OTPULIATEIbHBICUNCIIa, OOBIKHOBEHHBIE
U JIECATUYHBIE IPOOH, BBINOIHATHIPEOOPa30BaHUS YUCE U
BBIPAKCHUM.

Bb10npaTh c1ocod cpaBHEHUsI YKCENl, BBIYMCICHUM,

NPUMEHSATH CBOMCTBA apu(pMETUIECKUX IEHCTBUI IS

panroHaIN3allun BBIUMCIICHUH.
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Pemath 3a1aun u3 peajabHOU XU3HU, IPUMEHSTh MaTeMaTHYecKHe
3HAHMS JJIS PEIICHHS 3a7a49 U3 IPYTUXIPEIMETOB.

Pemars 3agaun pa3HbIMHU CIOCO0AMHU, CPABHUBATH,BLIOUPATH
CIOCO0OBI PEIICHHS 3a/1a4H.

OcymecTBJISTH CAMOKOHTPOJIb BBINOJHIEMbIX JEHCTBUH U
CaMOIIPOBEPKY pe3yJIbTaTa BHIYMCICHUI

OBIIEE KOJIMYECTBO 170
JACOB I1O [IPOTPAMME

OEJIEPAJIBHAS PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KJIACCAX

MOSICHUTEJIbHASA 3AIIMCKA

Anrebpa sIBISIETCSI OJHUM U3 OTIOPHBIX KYpPCOB OCHOBHOTO 00IIIEro o0pa3oBaHus: OHA 0OecTieyBaeT U3yd4eHUe IPYTUX AUCIUILINH, KaK €CTECTBEHHO-
HAay4YHOI'0, TaK U TYMAHUTAPHOI'0 IHKJIOB, €€ OCBOCHHEC H€06XOI[I/IMO IJI TIPOJOJIZKCHH A O6p330BaHI/I$I B HOBCGI[HCBHOfI JKHU3HU. PaszsuTtne y
oOydaroluxcsi Hay4yHBIX MPEACTaBICHUI O MPOUCXOXKACHUU U CYITHOCTU airedpandeckux aOCTpaklMid, crocobe OTpa)keHUs MaTeMaTHUeCKON HayKon
SBJIGHUH U MPOLIECCOB B MPUPOJIE U OOLIECTBE, POJIM MATEMATHUECKOT0 MOJIETMPOBAHUS B HAYYHOM MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHUS U KA4YECTB MBIIUICHHS, HEOOXOMUMBIX IS alalTallid B COBPEMEHHOM I poBOM ol1iecTBe. M3ydenne anreOpbl oOecrieanBacT
pa3BUTHE YMEHHUS HaONI0/JaTh, CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHUYHOCTH MBILIUICHUS, CIIOCOOHOCTH AapryMEHTHUPOBAaHHO
000CHOBBIBATh CBOM JICUCTBHUS W BBIBOABI, (hOopMynupoBaTh yTBepkaeHUs. OCBOCHHE Kypca aareOpbl 00eCcleuynBaeT pa3BUTHE JOTHYECKOTO MBIIUICHUS
00y4aroluXxcs: OHU UCIONb3YIOT Je€AYKTUBHBIE M UHJIYKTUBHBIE pacCyXJeHus, 0000IIeHe U KOHKpPEeTH3alliio, adcTparupoBanue U aHanoruto. O0ydeHue
anredpe MpeanosiaraeT 3HAYUTENbHBIH O0BEM CaMOCTOSITENBHON JESITENbHOCTH O0YYarolIMXCs, MO3TOMY CaMOCTOSTEIbHOE pEeIlleHuEe 3a4ay SBIISETCS
peanuzanuen 1esTeIbHOCTHOIO MPUHIINAIIA O0yUEHUSI.

B cTpykType mporpamMmel yueOHOTO Kypca «Anredpa» s OCHOBHOTO OOIIEro 0oOpa3oBaHWsS OCHOBHOE MECTO 3aHUMAIOT  COACpIKaTeIbHO-
METOJUYECKHE JIMHUU:
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«Ywuca u BBIYUCIICHUS», «Are0pandecKue BRIPOKEHU», «Y paBHCHHSI U HEPABEHCTBAY,

«Dynkmuuy». Kaxkgas w3 3THX COAEpKATEIbHO-METOJAMYECKUX JIMHUN pa3BUBACTCA Ha MPOTSHKCHHHM TPEX JIET MU3YYCHHUS Kypca, B3aUMOJCHCTBYS C
JPYTUMU €ro JIMHUSAMU. B Xo/1e n3ydeHus ydeOHOro Kypca 00yJaromuMes MPUXOAUTCS JIOTHIECKH PACCYKIaTh, UCIIOIh30BaTh TEOPETUKO-MHOKECTBEHHBII
s3bIK. B CBSI3M ¢ 3THIM B mporpamMmy ydeOHOTO Kypca «Anredpa» BKIOYEHBI HEKOTOPHIE OCHOBBI JIOTUKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX pa3jeliiax
MaTeMaTH4YeCKOro 00pa3oBaHUs M CIIOCOOCTBYIOIIHME OBJIAJCHHIO OOYYAIOIIMMUCS OCHOB YHHBEPCAJIBHOI'O MaTeMaTH4YecKoro si3bika. ConepikaTeIbHOW U
CTPYKTYPHOUM 0COOCHHOCTBIO yUeOHOTO Kypca «Anredpay sBISETCACTO HHTETPUPOBAHHBIN XapaKTep.

Copepxannie mMHUN «YKcla U BBIUUCICHUS CIY)KHUT OCHOBOM ISl TAIbHEUIIIET0 U3yYeHUsI MAaTeMaTUKH, CIOCOOCTBYET PAa3BUTHIO Y O0YYArOIIMXCS
JIOTUYECKOT0 MBIIIIEHUS, (DOPMHUPOBAHUIO YMEHHS IOJIb30BATHCA ANTOPUTMAMM, a TAK)KE MPUOOPETEHHIO MPAKTUYECKHX HABBIKOB, HEOOXOIMMBIX IS
MOBCE/IHEBHOM JKM3HU. PazBUTHE MOHATUS O YMCIE Ha YpPOBHE OCHOBHOTO oO0mIero oOpa3oBaHUs CBSA3aHO C PALMOHAIBHBIMH M HUPPALMOHAIBLHBIMU
ymciaMu, GOpPMUPOBAHUEM MPEACTABICHUI O NEHCTBUTENLHOM 4HCIE. 3aBEepIICHHE OCBOSHHUS YHCIOBOM JIMHUM OTHECEHO K CpelHeMy oOIieMy
00pa3oBaHMIO.

CogepxaHue IByX alreOpanvyeckux JIMHUN — «Anredpandeckue BbIpaXEHUS» U
«YpaBHEHHUS 1 HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Y 00YUAIOIIMXCSA MAaTEMAaTUYECKOTO anmapaTa, He0OX0AUMOTO Ui PEeLICHHs 3a]1a4 MaTeMaTUKH,
CMEXHBIX MPEAMETOB M IMPaKTUKO-OPUEHTUPOBAHHBIX 3a/1ad. Ha ypoBHEe OCHOBHOTO 001Iero o0Opa3oBaHMsl y4eOHBIH MaTepuan TPYNIHUPYETCS BOKPYT
palroHaIbHBIX BhIpAXKEHUN. ANre0pa IeMOHCTPUPYET 3HaYCHHE MAaTEeMAaTUKH KaK SI3bIKa JUIS MOCTPOSHHUS MAaTEMAaTHYECKUX MOJIENeH, OMICAHUs IPOIIECCOB
U SIBIICHUH peanbHOro Mupa. B 3amaun oOyuenus anredpe BXOIAT TaKkKe JalbHEUIee pa3BUTHE aITOPUTMUYECKOTO MBIIIIIEHHUS, HEOOXOIUMOTO, B YaCTHOCTH,
JUI OCBOEHHS Kypca MH(QOPMATUKH, M OBJIaJICHUE HABBIKAMU JEAYKTHBHBIX paccyxaeHuid. [IpeoOpa3zoBaHre CUMBONBHBIX (DOPM CHOCOOCTBYET Pa3BUTHIO
BOOOpaKeHUs, CIIOCOOHOCTEN K MaTEMaTHUECKOMY TBOPUECTBY.

Copepxannie (yHKIIMOHATBHO-TpaQUUECKON IUHUM HallEJIeHO Ha TMOJlyueHHe OOy4aroluMuCs 3HaHUH O QYHKIUAX KaK BaKHEHIei
MaTeMaTHUYeCKON MOJENTH JUIsl OMHCAHMS W HCCIEeNOBaHUS Pa3sHOOOpa3HBIX MPOIECCOB M SIBIEHUH B Mpupoae W olmiectBe. M3yueHue marepuana
CIOCOOCTBYET Pa3BUTHIO y O0YYAIOIINXCS YMEHUS UCIIOJIb30BATh PA3IMYHbIE BHIPA3UTENbHBIE CPECTBA S3bIKA MATEMATUKH — CIIOBECHBIC, CHMBOJIHYECKHE,
rpaduueckue, BHOCUT BKIaJ B (OPMUPOBAHUE MPEACTABICHUI O POTUMATEMATHKHU B Pa3BUTHH IUBUIIN3AIIUN U KYJIbTYPHI.

CornacHo yuyeOHOMY TUTaHy B 7—9 Kllaccax M3ydaeTrcsi y4eOHBIH Kypc «Anre0pay, KOTOPhIi BKIIOYAET CIEAYIONME OCHOBHBIC PA3/IENbl COACPKAHMS:
«Ywucna u BEIYUCICHUA», «ANTeOpanyecKue BBIpaXEHHS», «YpaBHEHUS W HEPABEHCTBAY,

«DyHKIUNY.

OO0mee YWCIO  4YacoB, PEKOMEHIOBAHHBIX JUIsT  u3ydeHuss ~ ydeOHOTo  Kypca
«Anredpa», — 306 vacos: B 7 kmacce — 102 uwaca (3 uwaca B Hememo), B 8 kimacce —102 uaca (3 uaca B Heneno), B 9 kiacce — 102 yaca (3 yaca B
HEJIETIIO).

COIEPKAHUE OBYUYEHMUS7 KJIACC
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Yucia 1 BBIYUCICHUSA

JpoOu OOBIKHOBEHHBIE U JIECATHYHBIE, MEPEX0l OT OAHOM (OpMbI 3amucK Apodei k npyroil. IloHsTHE paloOHaAIBHOrO YHUCIIA, 3allUCh, CPAaBHEHHUE,
YIOPAJIOYMBAHUE PALIMOHATBHBIX YMCel. ApupMeTHYecKue NeHCTBUS C pallMOHAIbHBIMU uyKciaaMu. Pelnenne 3a1ay u3 peanbHOM NMPakTHUKU HAa 4acTH, Ha
JIpoOH.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeNeM: ONpeAeTeHre, IpeoOpa3oBaHNe BBIPAKEHUH HA OCHOBE OIpEJeNIeHHs, 3anuch Oonbmux yuced. [IponeHTsl,
3aIlUCh NPOLIEHTOB B BUJIE APOOH U JpoOU B BUJIE€ IPOLIEHTOB. TpH OCHOBHBIE 33/1a4l HAIPOLIEHTHI, PEIIEHUE 3a/1a4 U3 peabHON NPaKTHKU.

[IpumeHeHne MPU3HAKOB AEIUMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPaJIbHBIX YHCEIL.

PeasibHble 3aBUCUMOCTH, B TOM YHUCIIE NpsiMast U 0OpaTHAast IPONOPLUOHATIBHOCTH.
Anredpanyeckue BbIpaKeHUs

[lepemeHHbIE, YMCIIOBOE 3HAYCHHME BBIPAXKCHHS C INepeMeHHOW. JlomycTuMmble 3HadeHMsI INEepeMEHHBbIX. lIpencraBiieHne 3aBUCMMOCTH MEXITY
BeJIMYMHAMHU B BHJE (opMyibl. Beruucnenus no ¢opmynam. IIpeoGpazoBanne OyKBEHHBIX BBIPAKEHHMH, TOXKAECCTBEHHO PABHBIC BBIPAXKEHMS, MpaBUIIA
npeoOpa3oBaHus CyMM U IPOM3BEACHUH, TpaBHiia paCKphITHs CKOOOK M MPUBEICHMS ITOJ0OHBIX ClaraeMblX.

CBolicTBa CTENEHNU C HaTypaJIbHBIM IIOKa3aTENIEM.

Opnowiensl 1 MHOrowieHsl. CreneHb MHorousneHa. CiojkeHue, BBIYMTAHHME, YMHO)KEHHE MHOTOWIeHOB. DOpMynbl COKpalIEHHOIO YMHO>KEHUS:
KBaJpaT CyMMBI U KBagpaT pa3HocTd. Popmyna pasHOCTH KBajparoB. Pa3iokeHne MHOTOWIEHOB HAa MHOXKMTEIH.
YpaBHeHus U HEPABEHCTBA

VYpaBHeHHe, KOpEHb YPaBHEHUS, NIpaBuiia MPeoOpa3oBaHMsl YpaBHEHUS, PABHOCUIILHOCTh YPaBHEHUH.

JIuHelHOe ypaBHEHHUE C OJHOM NEPEMEHHOM, YACIO KOPHEH JTMHEWHOIO ypaBHEHUS, PELICHHE JIMHEWHBIX ypaBHEHHI. COCTaBlIeHHE YpaBHEHHMH IO
YCIJIOBMIO 3a/1a4i. PenieHue TeKCTOBBIX 3a7a4 C IIOMOIIBI0 YPABHEHUN.

JIuHeitHOe ypaBHEHHME C JIByMsl IepeMEHHbIMH M ero rpaduk. Cucrema IBYX JIMHEHHBIX YpaBHEHUH C ABYMS NEpeMEHHbIMH. Pemenue cuctem
ypaBHEHMI criocoOOOMIIOICTaHOBKHU. [IpuMeps! pelieHns TeKCTOBBIX 3a/1a4 C TOMOIIIBIO CUCTEM YPaBHEHUH.
DOyHKIUH

Koopaunnara Touky Ha npsiMoid. YncnoBble NpOMEXYTKHU. PaccTosiHME MEX Iy AByMATOYKaMU KOOPAMHATHOM MPSAMOIA.

[IpsmoyronbHas cuctema koopauHat, ocu OX n Oy. Abcuucca M opAMHATa TOYKM Ha KOOPAMHATHOW IiiockocTu. [Ipumepsl rpadmkoB, 3a7aHHBIX
dopmynamu. Urenue rpaduxoB peanbHbix 3aBucumocteil. [lonsrtue dynxmun. I'paduk Gynkmun. CpoiictBa Qpynkuuil. Jluneitnas ynkuus, e€ rpaduxk.
I'paduk dpynkiuu y = |x|. [padudeckoe perieHre TMHEWHBIX YPABHEHUIH U CUCTEM JIMHEWHBIX YPaBHEHHIA.

8 KJIACC
Yuciaa v BLIYUCICHUSA
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KBagparuplii kopeHb u3 uucia. lloHstue 00 wuppanuoHanbHOM uwucie. JlecaTUyHbIE NPUONMKEHHS HWppalMOHAIbHBIX uncel. CBoicTBa
apudMeTUYECKUX KBAJPATHBIX KOPHEH M UX TPUMEHEHHUE K MTPEoOPa30BAHUIO YHCIIOBBIX BBIPAKCHUH M BBHIUUCICHUSAM. J[eliCTBUTEIIbHBIC YHCIIA.

CreneHb € LeJIbIM MToKa3atesieM U €€ cBoiicTBa. CTaHaapTHas 3alUCh YUCTA.
Anredpanyeckue BbIpaKeHUs

KBaaparHbiii TpéXdiieH, pa3ioKeHHe KBaJAPaTHOTO TPEXWICHA Ha MHOXKHTENU. Anredpandeckast 1pods. OCHOBHOE CBOMCTBO anreOpandeckoi apoowu.

Crnoxenue,
BbIUMTaHHE, YMHOXKEHHE, IeIICHHE ainredpandeckux apooeit. PanimonansHble BRIpaOKEHUSAN UX MIPeoOpa3oBaHue.
YpaBHeHNs M HEPABEHCTBA

KBanpatHoe ypaBHeHue, popmyia KopHel KBaJpaTHOro ypaBHeHus. Teopema Buera. Penienne ypaBHeHU, CBOAANINXCS K TUHEHHBIM U KBaJPATHBIM.
[Ipocreiinme npoOHO-pallMOHANBHBIE YPaBHEHUS.

I'pacdmyeckas nHTEpIIpeTalvs YpaBHEHUN C IBYMS IIEPEMEHHBIMU M CUCTEM JIMHEHHBIX YPaBHEHUH ¢ IByMS epeMeHHbIMHU. [IpuMepsl perienus cuctem
HEJIMHEHHBIXYPAaBHEHUN C ABYMS IEPEMEHHBIMHU.

Pemenre TeKCTOBBIX 3a/1a4 aJIreOpandyecKuM CIIoCOOOM.

HucnoBble HEpaBEHCTBA M HUX CBOMCTBA. HepaBeHCTBO ¢ OAHOM INepeMEHHOW. PaBHOCHIIBHOCTH HEpPABEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOMU
nepeMeHHON. CUCTEMBUIMHENHBIX HEPABEHCTB C OJTHOM MEPEMEHHO.
DOyHKIUH

[Tonstue pynkuuu. OOnacTh OmpeneneHuss ¥ MHOXKECTBO 3HAYCHHUN (PYHKIIMH.
Crioco6b1 3a1aHust QyHKIMHA.

I'paduk ynkuuu. Urenue cBoicTB GyHKIMH 1o e€ rpaduxy. [Tpumepsr rpadukoByHKIUN, OTpaXKAIOLIUX PeabHbIE TPOLIECCHI.

DyHKIUY, ONHUCHIBAIOIINE TIPSIMYIO U OOpPaTHYIO MPOTOPIHOHATBHBIE 3aBUCUMOCTH, MX Tpaduku. OyHKINU Y = X2, y= X3, y =+x, y=|x|. I'padprueckoe
pelIEHHE YPABHEHUN U CUCTEM YPAaBHEHUU. o

9 KJIACC
Yuciaa ¥ BbIUNCIEHUA

PanmonaneHble 4YHcna, HUppalMOHANBHBIE 4YHCIA, KOHEYHbIE M OECKOHEUHBbIE JeCSITHYHBIE ApoOu. MHOXKECTBO JCWCTBUTEIBHBIX YHCED,
JNEHCTBUTENbHBIE YMCla KaK OECKOHEYHBIE NeCATHYHbIE NpoOH. B3aMHO OMHO3HAYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM JCHCTBUTEIBHBIX YHCEN H
KOOPJIMHATHOM IIPSIMOM.

CpaBHenue JEHCTBUTEIIBHBIX YHCel, apudmernyeckue JIENCTBUS C AEUCTBUTEILHBIMU YHCIAMM.

PazMepbl  OOBEKTOB  OKpYXKAIOIIErO  MHpa,  JJIMTEIBHOCTh  IPOIIECCOBB OKPY)KAIOILIEM MHUpE.
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[TpubnmxEéHHOE 3HAaUEHNE BEIMUMHBI, TOUHOCTH NpubImxeHus. Okpyriaenue yucen. [Ipukuaka u oreHka pe3yabTaToB BbIUHMCICHUIA.
YpaBHeHNsI M HEPaBEHCTBA
JluneitHoe ypaBHeHuwe. PenieHue ypaBHeHUM, CBOASIIMXCA K JIMHEHHbIM. KBagpaTHoe ypaBHeHue. PemieHue ypaBHEHME, CBOISAIIMXCA K
KBaJPaTHBIM.
bukBagpatHoe ypaBHenue. [Ipumepsl pelieHus: ypaBHEHUN TPEThE U YETBEPTOM CTEIEHEN pa3ioKEHUEM Ha MHOKUTEIIU.
Pemenue npoOHO-pallMOHAIbHBIX YpaBHEHUH. Pelienre TeKCTOBBIX 3a7au alNredpandeckuM METOOM.
VYpaBHeHHe C OBYMs NIEPEMEHHBIMH U ero rpaduk. Pemenue cuctem ABYX TUHEHHBIX ypaBHEHUH ¢ JBYMsl IEpeMEHHBIMH. PelieHue cuctem ABYX
YpaBHEHUH, OJTHO
U3 KOTOPBIX JIMHEWHOE, a APYyroe — BTOPOoit creneHu. ['paduueckas nHTEpIpeTalys CUCTEMbl YPaBHEHHM C IBYMsI IEPEMEHHBIMHU.
Perennie TeKCTOBBIX 3a/1a4 anredpandeckum crnoco0om.UncnoBbsie HEPAaBEHCTBA U UX CBOICTBA.
Penrenne nuHelHbIX HEPABEHCTB C OJHOW MEepeMEHHOM. Pemienne cucreM NMHEHHBIX HEPABEHCTB C OJHOM nepemeHHoU. KBagparHble HepaBeHCTBaA.
I'paduueckas uHTEpIIpeTaLIUs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DOyHKIUH
KBaaparuunas GpyHkuus, eé rpaduk u cBoiictBa. [Tapabosa, KOOpIUHATHI BEPIIMHBITAPAOO0IIBI, OCh CHMMETPUH TapabOIIbI.
k J—
I'paduku QyHkumit: y = £Ax, y= £x+b, y= , y=%°y = \x, ¥ = |x| u ux cBoiicraa.

Yucii0Bble NOCTEA0BATEILHOCTH M IIPOrPEeCCHU

[TonsiTHE YMCIOBOM MOCIEIOBATETLHOCTH. 3a/JaHNE MTOCIIEI0BATETLHOCTH PEKYPPEHTHOM hopMysIoi 1 GopMyIIol N-TO YieHa.

Apudmernueckas U reomerpuyeckas nporpeccud. @opMynbl N-To ujgeHa apupMETHUYECKOW U TeOMETPUYECKON MPOrpeccuii, CyMMBbl MEpBBIX N
YJICHOB.

N3o0pakeHne 4wieHOB apu(PMETHIECKON M TEOMETPUUIECKON MPOTPECCHil TOUKAaMU HAa KOOPAWHATHOM TIOCKOCTH. JIMHEWHBIN M SKCTIOHEHIIMATBHBIN
pocT. ClOKHBIE IPOLEHTHI.

NMPEJIMETHBIE PE3YJIbTATDBI

[IpenMeTHbie  pe3yiabTaThl  OCBOSHHUS  MPOTPaMMBI  y4eOHOTO  Kypcak KOHITY OOy4deHHS B 7 KJjacce:
Yucjia 1 BBIYUCTEHUS

BoInonHATh, coyeTas yCTHbIE U MUCbMEHHBIE MTPUEMBI, apu(MeTHUECKHIE TEHCTBUSAC PAllMOHATIBHBIMU YHCIIAMHU.

HaxomuTth 3HaueHHs YHCIOBBIX BBIPAKEHUN, MPUMEHSATH Pa3HOOOpa3zHble CIOCOOBI M MPUEMBI BBHIYMCICHUS 3HAYEHHH IPOOHBIX BBIPAKEHUH,
coJIepXKalirux OOBIKHOBEHHBIC M IECATHYHBIE POOH.

[TepexoauTh OT OJHOW (OPMBI 3aITUCH YUCEN K IPYroi (mpeodpa3oBbIBaTh ACCATHYHYIO JPOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO,
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B YaCTHOCTUB OCCKOHEYHYIO IECITHYHYIO IPOOB).

CpaBHUBATH U YIIOPSI0YUBATH pallMOHANIbHbIE YKchaa.OKpYyIIATh YUCIa.

BbINONMHATE MPUKUAKY U OLEHKY pe3yjibTaTa BBIYMCICHUM, OLIEHKY 3HAYEHHWI YHCIOBBIX BBIPRKEHUN. BBIMONHATH NEMCTBHS CO CTEHEHSIMH C
HATYpaJIbHBIMH OKa3aTeNISIMU.

[IpuMeHsTh NPU3HAKK JEIUMOCTH, Pa3oKEHNUE HA MHOKUTEIH HATYpaIbHBIX YHCEL.

Pemarh mpakTHKO-OpHUEHTUPOBAHHBIE 33/Ja41, CBSI3aHHbIE C OTHOIICHUEM BEJIMYUH, IPOIOPIUOHATIBHOCTHIO BETMYHH, TPOLIEHTAMH, UHTEPIPETUPOBATH
pe3yNbTaThl PEIICHUs 331a4 ¢ y4ETOM OTpaHUYEHUH, CBS3aHHBIX CO CBOMCTBAMH pPacCMaTPUBAEMbIX OOBHEKTOB.
Anredpanyeckue BbIpaKeHUs

Hcnonb3oBath anreOpanyecKkyrd TEPMHHOJIOTHIO W CHMBOJIMKY, IPUMEHSTH €€ B MPOIECCe OCBOCHHS yu4eOHOIro MaTepuana.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPAXKECHHM MPU 33JAHHBIX 3HAUCHUSAX TEPEMEHHBIX.

BrInmonHATe peoOpa3oBaHus 1ENOTr0 BRIPAXKEHHSI B MHOTOUJICH IIPUBEICHUEM MOJOOHBIX CIaraeMbIX, pACKPBITHEM CKOOOK.

BbInonHATE yMHOXKEHHE OJTHOYJICHA HA MHOTOYJIEH M MHOTOYJIEHA HAa MHOTOWIEH, MPUMEHSATh (DOPMYIIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCyIecTBIATh pPa3ioKEHWE MHOTOUYJICHOB HAa MHOXKUTEIH C TMOMOIIBI0 BBIHECEHHS 3a CKOOKH OOIIEr0o MHOXUTEINs, TPYNIHUPOBKU CIAraeMbiX,
MpUMEHEeHUS (POPMYIT COKPAIIEHHOTO YMHOKEHHUS.

[IpumensaTh mpeoOpazoBaHUS MHOTOWIEHOB JJISl PEIICHUS Pa3IUYHBIX 33Jauu3 MAaTEMATHKHU, CMEKHBIX IPEIMETOB, U3 PeallbHOM MPAKTUKH.

Hcnonb3oBaTh  CBOMCTBa CTeleHEH C  HATypalbHBIMH  TOKa3aTeNsMU JJi MPeoOpa30BaHUs BhIPAKEHUH.
YpaBHeHus U HEpaBeHCTBA

Pemarp nuHeliHbIe ypaBHEHHS C OJHOIN NEpEeMEHHOM, MpUMEHSssl MpaBuiIa Mepexoa OT UCXOJHOTO ypaBHEHUS K paBHOCHILHOMY emy. [IpoBepsTs,
SIBIISIETCS JIU YUCIIO KOPHEM YPaBHEHHS.

[TpumensITh rpaduuecKkre METO bl MPU PEIICHUH JTNHEHHBIX YPAaBHEHUH U UX CHCTEM.

[TonOupath mpUMepsI Map YUCEN, SBISIONIMXCS PEIICHHEM JIMHEWHOTO YPaBHEHUSC ABYMsI IIEPEMEHHBIMHU.

Ctpouths B KOOPJIMHATHON TIOCKOCTH TpaduK JTHHEHHOTO YPaBHEHHS C IBYMS MIEPEMEHHBIMU, MOIB3YSICh TPpaUKOM, MPUBOAUTH TPUMEPHI PEIICHUS
YpaBHEHHUS.

Pemath cuctemsl IByX TMHEHHBIX YPaBHEHH C IBYMsI IEPEMEHHBIMHE, B TOM YUCIIerpadUuecKu.

CocTaBnare W pemiaTh JWHEHHOE ypaBHEHHWE WM CUCTEMY JIMHEWHBIX ypaBHEHUH IO YCIOBHIO 33/J1aud, MHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4M MMOJTY4YCHHBIN pe3ynbTar.
DOyHKIUH

N300paxaTh Ha KOOPIUHATHOM MPSMOM TOYKH, COOTBETCTBYIONINE 3aIaHHBIM KOOPAMHATAM, Jy4YH, OTPE3KHU, HHTEPBAIbBI, 3alMChIBATH YHCIOBHIC

IPOMEXYTKH Ha aIreOpanveckoM s3bIKe.
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OtmeuaTh B KOOPIMHATHOM MJIOCKOCTH TOYKHU IO 33JaHHBIM KOOPAMHATAM, CTPOUThIpadpuky TUHEHHBIX GyHKIHH. CTpouth rpadguk GyHKIUU Y = |x|.

OnuceiBaTh ¢ MOMOLIBI0 (DYHKIMN H3BECTHBIE 3aBUCUMOCTH MEXAY BEIMYMHAMHU: CKOPOCTb, BPEMS, PAaCCTOSIHHME, 1[€HA, KOJIWYECTBO, CTOUMOCTbD,
MIPOU3BOIUTENIHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue pyHKIMU M0 3HaYCHHIO €€ apryMeHTa.

[Tonumars rpadudeckuil cnocod MmpencTaBiIeHUs] U aHaidu3a UH(pOpMalKK, U3BJIEKAaTh U MHTEPHPETUPOBATh UH(OpMaLHIO U3 TpadUKOB peabHbBIX
MPOLIECCOB U 3aBUCUMOCTEH.

Hpe,[[MeTHLIe PE3YIbTAaThl OCBOCHUS ITPOTrpaMMBbI y‘le6HOFO KypcCa K KOHIIY 06yquH;1 B 8 KJ1acce:

Yucia v BBIYHCTICHUS

Hcnonb30BaTh HayallbHbIE TMPEACTABICHUS O MHOXECTBE [IEUCTBUTENbHBIX YWCEN JIs CPaBHEHHS, OKPYIJICHHs M BBIYUCICHUN, H300pa)kaTh
JEMCTBUTEIIbHBIE YK CIIa TOUKAMU Ha KOOPJIUHATHOM MPSMOIA.

[IpumensaTh TOHATHE apU(METUYECKOTO KBAJIPATHOTO KOPHS, HAXOOUTh KBAJpaTHbIE KOPHH, HCIOJIb3Ys MPH HEOOXOJUMOCTH KaIbKYJISTOP,
BBITOJIHATH MPE0OpPa30BaHMsl BEIPAXKEHUH, CO/lepKallliX KBaJlpaTHbIe KOPHH, UCIIOIb3Ysl CBOWCTBA KOPHEH.

Vcnonb30BaTh 3anMcy OONBIIMX U MaJIbIX YHCEN C TIOMOIIBIO IECATUUHBIX Jpobeit u crenene yncia 10.
AuredpanyecKkue BbIPaKeHHA

[TpuMeHATH MOHATHE CTENEHN C LENIBIM IIOKa3aTeseM, BBIIOIHATh TPeoOpa3oBaHUsABbIPAXKEHU, COIEpKAIUX CTETIEHH C LEJIbIM IT0Ka3aTeNleM.

Beinonnsate TOXJIECTBCHHBIC npeoOpa3oBaHus panoOHaIbHBIX BBIPAJKEHUIIHA OCHOBE IIPABUII ACHCTBUN HaJl MHOTOUJIEHAMH U
areOpandecKUMHU ApOOsSMH.

PacknanpiBaTh KBaApaTHBIN TPEXUWIEH HA MHOXKUTEIH.

IIpumeHsaTH npeoOpa3oBaHuUs BBIPAKECHUI JUIL  pELICHHs  pa3jIMYHBIX  3aJa4yu3 MaTeMaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEAIbHOU
MpPaKTUKH.
YpaBHeHNus U HEpaBeHCTBA

Pemrats nuHeNHbIE, KBapaTHbIE YPABHEHUS U PAllMOHAIbHBIC YPABHEHUS, CBOAAIIMECS K HUM, CUCTEMBI IABYX YPABHEHUN C ABYMS IIEPEMEHHBIMMU.

[IpoBomuTh mpOCTEHIINE HCCIENOBAaHHUS YPAaBHEHUH U CHUCTEM YypaBHEHMH, B TOM 4HCIE C NpUMEHEHHEM TIpadUuecKux NpeicTaBIeHUi
(ycTaHaBiIMBaTh, UIMEET JIM YPAaBHEHHUE UM CUCTEMA YPaBHEHUH pEIIeHUs, €ClIM UMEET, TO CKOJIBKO, U TIpoUee).

[Tepexonuth OT clioBeCHOU (POPMYITHPOBKH 3a7auu K €€ anreOpandecKoil MOJENU C TIOMOIIBIO COCTaBJICHUS ypPaBHEHUS WM CHUCTEMbI YpaBHEHHH,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M I1I0OJy4YEHHBIN pPe3yJIbTar.

IIpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB JUIsl CPABHEHMS, OLIEHKH, pElIaTh IMHEHHbIE HEPABEHCTBA C OJHOU IIEPEMEHHON U UX CUCTEMBI, 1aBaTh
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rpaduyuecKyro WILTIOCTPALIMIO MHOXKECTBA PEIIEHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.
DOyHKIUHA

[Tonumarh W HUCHOIB30BaTh (PYHKIMOHAIBHBIE MOHSATUS M A3BIK (TEPMHUHBI, CUMBOJMYECKHE O00O3HAuUEHUs), OMPENENATh 3HadeHHe (DYHKUUU IO
3HAYEHUIO apTryMEHTa, ONPEAeNsATh CBOMCTBA (DYHKLUU 1O €€ rpaduKy.

Ctpouts rpaduku 51eMeHTapHbIX (YHKIUI BUA:

k —

y= S y-= x?, y = x2, y = \x, y = |x|, onmuckIBaTh cBOICTBA YMCIIOBON (GYHKIMH IO €& TpadHKy.
[IpenmeTHbIe pe3ynbTaThl OCBOSHHSI TPOrPaMMBbI Y4eOHOTO Kypca K KOHIly o0ydeHus B 9 kJjiacce:

Yuciia v BBIYUCICHHUSA

CpaBHUBATh U YHIOPSAA0YUBATh PALIMOHATIBHBIE U UPPALIMOHAIBHBIE YUCIIA.

BoinonHATe apudmernyeckue AEUCTBUS C pallMOHAJIbHBIMU YHCIAMHU, COYETas YCTHbIE M IUCbMEHHBbIE NPUEMBI, BBIIOJIHATH BBIYUCICHUS C
UPPALMOHAIBHBIMU YUCIIAMH.

Haxonute 3Ha4eHUs CTENEHEN C LEJIBIMU ITOKA3aTeNIIMU U KOPHEW, BBIYUCIIATh 3HAYEHUS] YNCIIOBBIX BBIPAKEHUM.

OKpyrisITh JE€HCTBUTENBHBIE YUCIIA, BBIIOIHATh NPUKHUJIKY PE3YyIbTaTa BHIYMCIECHUH, OLEHKY YHCIOBBIX BBIPAXKEHUH.
YpaBHeHHsI 1 HEPaBeHCTBA

Pematb nuHeiiHble U KBaJpaTHbIE YPaBHEHUS, YPABHEHUS, CBOJIALINECS K HUM, IPOCTEHIINE JPOOHO-palliOHAIbHbIE YPaBHEHUSI.

Pemate cuctempl ABYyX JIMHEHMHBIX YPaBHEHHUW C JBYMs IEPEMEHHBIMM M CHUCTEMBI JBYX YPAaBHEHUH, B KOTOPBIX OJHO YpPAaBHEHHME HE SIBISETCS
JIMHEHHBIM.

Pematp TekcToBbIe 3a1aun anreOpanueckKuM COCOOOM € TIOMOIIBIO COCTaBJICHUS YPaBHEHUS UJIM CUCTEMBI JIBYX YpaBHEHHH ¢ ABYMsI IEpEMEHHBIMHU.

[IpoBoauTh mpocCTEiiline HCCIeIOBaHUS YpPAaBHEHMM M CHCTEM YpaBHEHHH, B TOM UHCIE€ C NPUMEHEHHEM TrpapuuecKux MpeaAcTaBIeHUN
(ycTaHaB/IMBaTh, UMEET JIM ypPAaBHEHUE UM CHCTEMa YPAaBHEHUHN PELIeHUs, €CJIM UMEET, TO CKOJIBKO, U ITPOYEE).

Pemarp nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh pEIlIEHHWE HEPABEHCTB HA YHCIIOBOM MPSAMOM, 3amMChIBaTh pPELICHHE C
ITOMOIIIBK0 CUMBOJIOB.

Pematpb cucteMbl IMHEHHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKIIIOUAIOIINE KBAAPATHOE HEPABEHCTBO, N300paXKaTh PELIEHNE CUCTEMbI HEPABEHCTB
Ha YHCJIOBOM IPAMOM, 3aIIUCBHIBATH PEIICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELICHUH PA3IMYHBIX 3a/1a4.
DOyHKIUHA

PacnioznaBats GbyHKINN W3Y4EHHBIX BUJIOB. IToka3bIBaTh CXEMAaTUYECKUPACIIONIOKECHHE Ha KOOPIMHATHOM IUIOCKOCTH
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rpa¢pukoB (yHKIMA Buma: y = £x,

f
y= hx+b, y= ,y=ax’+bx+c, y= x>, y= \x, y=|x| B 3aBucumoctu

x
OT 3HAYCHUH KOAPPHUIIMEHTOB, ONMCHIBATh CBOMCTBA (DYHKITHIA.
Ctpouth W wH300pakaTb  CXEMaTUYECKU rpaduKd  KBaJpaTHYHBIX (YHKIUI,0NMCHIBATh CBOMCTBA KBAAPATHYHBIX (DYHKITHIA 11O UX
rpadgukam.
PacniosHaBath  KBaJgpaTHYHYIO ¢yHkuuo 1o  Qopmyne, TPUBOAUTH  MPHUMEPHIKBAAPATHYHBIX (YHKIIMNA U3 PEATbHOM KU3HU, (PU3HKH,
TCOMETPHH.

YucaoBble MOCT€10BATEILHOCTH H MPOTPecCHi
PacriozHaBath apu(METHYECKYI0 1 T€OMETPHUYECKYIO IPOTPECCHHU MTPH PA3HBIXCIIOCO0aX 3aaaHusl.
BBIMOTHSTE BEIYUCIICHHUS C UCTIONIB30BaHUEM (POPMYJI N-TO WieHa apu(hMETUIECKONN TeOMETPHUECKOM MPOrPECCHi, CYMMBI ITEPBBIX N YICHOB.
N300paxkaTh 4ICHBI TOCIEI0BATEIILHOCTH TOYKAMHU HA KOOPIMHATHOM IIOCKOCTH.
Pemare 3amaun, cBSA3aHHbIE C YMCIOBBIMM IOCJIEJOBATEIBHOCTSAMH, B TOM YHCIIE3a]laud U3 peaabHOM *KHU3HU (C UCIIOIb30BAHUEM KaJIbKYJISATOPA,
U(PPOBBIX TEXHOJIOTHH).

TEMATHYECKOE IINTAHUPOBAHHUE7
KJIACC

HaumenoBanue paznena KonnuecTtso OcHoBHOE OCHOBHBIE BH/IBI I€ATEIBHOCTH 00Y4atOIUXCs
(Temsbl) Kypca 4acoB cozepKaHue
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Urcna 1 BEIYMCIICHHUS.
PaI_II/IOHaJ'II)HBIe qucjia

25

[TonsiTHE parMoOHAIBHOTO
gyucia. Apudmernaeckue
NEUCTBUA

C palMOHAJILHBIMU
yuciamu. CpaBHEHHUE,
YIOPSIOYHBAHUE
paIMOHAILHBIX YHCEIL.
CreneHb

C HATYpaJIbHbIM
MOKa3aTeJIEM.

Perienrie OCHOBHBIX
3a/1a4 Ha JApooOH,
MIPOIICHTHI

U3 peAIbHOU

MPAKTUKH.

[Ipu3Haku 1eIMMOCTH,
paznoxKeHus

Ha MHOKHUTEIN
HaATypaJIbHbIX YUCEIL.

CucreMaTu3MpoBaTh U 000ramiaTh 3HAHUA

00 OOBIKHOBEHHBIX M JIECATUYHBIX APOOSX.

CpaBHHBATH H YIOPSIA0YMBATH APOOH, peoOpa3oBbIBast MPU
HEOOXOAMMOCTH JIECATUYHBIC IPOOU B OOBIKHOBEHHBIC, OOBIKHOBEHHBIE
B JICCATUYHBIC, B YACTHOCTH B OCCKOHEUHYIOICCATUYHYIO JIPOOb.
IIpuMeHsATH pa3HOOOpa3HbIe CIIOCOOBI U MPUEMBI

BbIYHMCJIeHNUS] 3HAYEHUI JPOOHBIX BhIPAKEHNH,

CoJieprKaIiuXx 0OOBIKHOBCHHBIC U JCCATHYHBIC IPOOH:

3aMEHSTh MTPH HEOOXOIUMOCTH JECITUIHYIO IPOOb

OOBIKHOBEHHOUN M OOBIKHOBEHHYIO JICCATUYHOM, IPUBOAUTHBBIPAKECHUE K
¢dbopme, Haubonee ynoOHOM 11 BEIYUCICHUN, TPE00Pa30BbIBATh
NpOOHBIC BBIPAKEHHS HA YMHOXKEHHE U JICTICHUE IECATHYHBIX IpOOei K
JEWCTBUSAM C LEIBIMH YHCIAMH.

IIpuBoANTH YHC/I0BbIE U OyKBEeHHBbIE IPUMEPBI CTETICHUC
HaTypaJIbHBIM MOKa3aTeleM, OOBICHsIS 3HAUeHUS OCHOBAHHUS

CTEIIEHHU U ITOKAa3aTells CTEIICHU, HaXOAUTh 3HAUCHUS CTeIICHEH BUAa

a" (a — moboe palMoOHANBEHOE YUCIIO, N — HATYPAILHOE YHCIIO).
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PeanbHble 3aBUCUMOCTH.
[Tpsimasin o6patHas
MPOMOPLUOHATIBHOCTH

IMoHnMAaTh CMBICI 3alIUCH OOJBIIUX YUCEI C TIOMOIIBIO AECATUYHBIX
npo0Oeit u creneHel yrcia 10, NPUMEHATH UXB PEATbHBIX
CUTYaIUsX.

IIpuMeHATH TPU3HAKYU ICTUMOCTH, Pa3JI0KEHUS HAMHOKHUTEIU
HaTypaJIbHbIX YHCEII.

Pemathb 3a1a4m Ha 4acTH, MPOIICHTHI, IPOTIOPILIUU, HA

HaxOJKJIeHHE ApoOH (MPOIICHTA) OT BETMYHHBI U

BEJIMUUHBI 110 €€ Ipoou (IPOLEHTY), Ipodu (IIpOIeHTa),KOTOPHIi
COCTaBJISIET OJJHA BETUYMHA OT JPYTOMl.

IIpuBoANTH, pa30upaTh, OLEHNBATDH PA3JIMYHbIC PELICHUS,3aTUCH
pelIeHui TeKCTOBBIX 3a/1a4.

Pacno3HaBaTh M 00bSCHATD, ONUPASACH HA ONPEICICHHS, IPSIMO
IPOMOPIUOHANILHBIE U 00PATHO MPONOPIIHOHATBHBIE 3aBUCUMOCTH
MEX]ly BETMYMHAMH; NPUBOAUTH MPUMeEPHI dTUX 3aBUCUMOCTEH U3
pearbHOT0 MUPA, U3 APYTUX YIEOHBIXITPEIMETOB.

Pemiatp MpakTUKO-OPUEHTHPOBAHHBIC 33Jayd  Ha  Jpodw,
OPOIEHTHI, TMPSAMYI0 H  OOpaTHYI0 MPOMOPLUHUOHATBEHOCTH,
IPOMOPIUU

AnreOpandeckue
BBIpa)KEHUS

27

bykBeHHbIE
BBIPAKEHUS.
Ilepemennsle.
Homyctumsle
3HAYECHUS
NIEPEMEHHBIX.

DopMyIIBL.

OBnagers anredpanyeckoil TEPMUHOIOTHEN U CUMBOJIMKOM,
NPUMEHSATH €€ B IIpoIiecce OCBOCHUS y4eOHOro MaTepHuaia.
HaxoanThb 3HaueHNs OYKBEHHBIX BBIPKEHUH MPU 331aHHBIX
3HA4YeHUSAX OYKB; BBIMOIHATH BEIYUCICHUS 110 (POPMYTIaM.
BbinoaHaTh 1peoOpa3oBaHus 11EJ0T0 BhIPaKEHHUSB
MHOT'OYICH NPUBCACHUCM HOI[O6HI:IX cjlaracMsnIx,
pacKpbITHEM CKOOOK. BBINMOJIHATH YMHOKEHUE OJTHOWICHA
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[IpeoOpazoBanue

OYKBEHHBIX BBIPa)KEHUH, (dhopMyIibl KBaZpaTa CyMMBI M KBajipaTa pa3HOCTH. OCylIecTBJATh
pacKpbITHE CKOOOK 1
MpHUBeIeHNE TT0T0OHBIX 001Iero MHOXKHTES, MpUMeHEeHUs1 GOpMYJIIbl Pa3HOCTH KBAAPaTOB,

cJlaracMabIX.

CBoiicTBa CTEIIEHUC

HaTypaJbHbIM
MMOKa3aTelIeM.
MHOro4JeHHI.
CrnoxeHue,
BBIUMTAHUE,
YMHOXXEHHUE
MHOI'OYJICHOB.
DopMyiibL
COKpAILEHHOTO
YMHOKEHHUS.
Paznoxenue
MHOI'OYJICHOB Ha
MHOKHTEIIN

Ha MHOT'OYJICH 1 MHOI'O4JICHAa HAa MHOI'OYICH, IPUMEHATD

Pa3I0KECHUE MHOI'OYJICHOB HA MHO}KI/ITGJ'II/IHYTéM BBIHECEHHS 33 CKOOKU

(hopMyI1 COKpAIIEHHOTO YMHOKEHUS.

IIpumensTh npeoOpa3zoBaHre MHOTOUICHOB ISl pEIICHUS
Pa3IUYHBIX 3a/1a4 U3 MAaTeMaTHKU, CMEKHBIX MTPEIMETOB, U3
peaIbHOM PAKTHKHU.

3HAKOMUTBCS ¢ MCTOPUEH Pa3BUTHS MAaTEMATHKU
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YpaBHEHUS U HEPABEHCTBA

20

VYpaBHeHue, npaBuia
npeoOpa3oBaHus
YpaBHEHUS,
PaBHOCUJIBHOCTh
YpaBHEHUH.

JIuneitHoe ypaBHEHUE €
OJHOM EePEMEHHOM,
pelIeHue JIMHEMHBIX
ypaBHeHUl. Pemenunesanau
C IOMOLIBIO YPaBHEHUM.
JIlunelinoe ypaBHEHUE C
JIBYyMsI IEPEMEHHBIMU U
ero rpadguk. Cucrema aByx
JIMHEUHBIX YPABHEHUH C
JIBYMsI [I€PEMEHHBIMU

Pemarsb nuHeiiHOE ypaBHEHUE C OJTHOM NTEPEMEHHOM, MPUMEH A
NpaBUJIa NIEPEeX0/ia OT UCXOJHOTO YPaBHEHUS K PAaBHOCHILHOMY

emy Ooiee poctoro Buza. IIpoBepATsh, ABIsSETCS JIM KOHKPETHOE
YHCIIO KOPHEM YPaBHEHHS.

IlopGupaTrs npuMepbI Nap YKCe, ABISIOMIUXCS PEIICHUEMINHEHHOTO
YpaBHEHHUS C ABYMS [IE€PEMEHHBIMHU.

CTpouth B KOOpJIMHATHOW TIUIOCKOCTH TpapuK JIMHEHHOTO
YpaBHEHHUS C JBYMs [E€PEMEHHBIMHU; TMOJb3YICh TIpaduKoOM,
NPUBOAUTH NPUMePbI PEIICHUS YpaBHEHUSI.

HaxoauTth pelreHue cucTeMbl JBYX JIMHEWHBIX YpaBHEHUI C IByMS
MePEMEHHBIMH.

CocTaBJifITh U peliaTh YPaBHEHUE WIH CUCTEMY

YpaBHEHUI N0 YCIOBUIO 33/1a4u, UHTEPIPETUPOBATHB

COOTBETCTBUU C KOHTEKCTOM 33/1a4¥l NIOJIyYEHHBIPE3yIbTaT

45



denepanbhas pabovast mporpamma | Matemaruka. 5-9 kinaccel (0a30BbIi YPOBEHB)

Koopaunats! u rpaduku.
DyHKIUU

24

Koopaunara Touku

Ha npsaMoi. YucnoBbie
MIPOMEXKYTKH.
Paccrosinue mexnay
JBYMsI TOUKaMU
KOOPJMHATHOMN
MIPSMOM.
IIpsamoyronbHas
cucTeMa KoopAuHaTHa
IIJIOCKOCTH.

[Tpumepsi rpaduKoB,

3aJJaHHBIX (OpPMYTIaMHU.

Urenue rpadukoB
peabHbIX
3aBUCUMOCTEM.
[TonsTue GyHKIMH.
I'paduk pyHKIHN.
CaoiicTBa (hyHKIMH.
Jlunelinas QyHKIM.
[Toctpoenue rpadpuka
JMHEWHOU (QYHKIIMH.
I'paduk hyHKIIMN
y=|x|

HN300paxkaTh Ha KOOPJMHATHON IPSIMOM TOYKH, COOTBETCTBYIOIIHUE
3aJJaHHBIM KOOpAMHATAM, JTy4H, OTPE3KU,HHTEPBAJIbL; 3alIUCHIBATh UX
Ha anreOpanyecKkoM si3bIKe.

OTMeyaTh B KOOPAMHATHOM MJI0CKOCTH TOUKH 110 33JaHHBIM
KOOpJMHATaM; CTPOUTH rpa KU HECTOKHBIX3aBUCUMOCTEH,

3aJJaHHBIX (OpMyJIaMH, B TOM YUCIIE

C TIOMOIIBI0 IIU(PPOBBIX JTAOOPATOPHIA.

IIpumeHSITH, H3y4YaTh NPeUMYILIECTBA, HHTEPNPETUPOBATH
rpaduyeckuit croco0 MnpeacTaBiIeHsIN aHaTn3a pa3Ho00pa3Hoit
JKU3HEHHOU uHOopMaruu.

OcBauBaTh noHsATHE PYHKIINUU, OBIIAICBATD

(GyHKIIMOHATLHOW TEPMHUHOJIOTHEH.

Pacno3uaBathb nuHeliHy0 GyHKIm0 Y = kx + b,

ONMHCHLIBATH €€ CBOWCTBA B 3aBUCMOCTH OT 3HaYeHUIK0dPduiteHToB K
ub.

Crpontsb rpadguku TuHeHHONW GyHKINU, QYHKIUHN Y =] X |.
Hcnoab3oBaTh HMPPOBBIE pecypebl A TOCTPOCHUS TpapHKOB
(byHKUINN ¥ U3yYEHUS] UX CBOMCTB.

[TpuBOIUTE MPUMEPHI TUHEHHBIX 3aBUCUMOCTEN B peallbHBIXITPOIIeccax
U SIBIICHUSIX
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[ToBTOpEeHHE U 0000IICHIE 6 [ToBTOpEHME Bpi0upath, IpUMEHSTH OLIEHUBATH CIIOCO0bI CPAaBHCHUSUNCEIT,
OCHOBHBIX MTOHSITUHN BBIYHMCIICHHH, MPe0Opa30BaHUI BhIPAKESHUN, PEIICHUS YPaBHEHUH.
METOJIOB Kypca OcyecTBIAATH CAMOKOHTPOJIb BBIITOJIHIEMbIX ACHCTBUN U
7 xnacca, o0o0uIeHne CaMOIIPOBEPKY pe3yIbTaTa BHIYUCICHUI, TPeoOpa30BaHUT,
3HAHUU MOCTPOCHUH.
Pemath 3a1aum U3 peanbHON KU3HU, IPUMEHSITh MaTeMaTHYecKue
3HAHUSA I PELIECHUS 3a/1a4 U3 IPYTUXIIPEIMETOB.
Pemiath TekcTOBBIE 32/1a4H, CPABHUBATDH, BLIOMPATHCIIOCOOBI
pelIeHus 3a1a4un
OBUIEE KOJIMYECTBO 102
UYACOB I10 ITPOI'PAMME
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8 KJIACC
HanmenoBanue paszzaena KonunuectBo OcHOBHOE OcHOBHbIE BU/IBI JESATEIILHOCTH 00Yy4atOIINXCs
(TemmI) Kypca JacoB coJIepyKaHKe
Hucna v BEIYUCIICHUS. 15 KBanpaTHblii KOpEHbU3 DopMyIMPOBATH ONPeAeJIeHHe KBAaPaTHOTO KOPHSANU3 YHCIIA,

KBangparasle KOpHU

yucna. [loasarue 00

UppaLMOHAIbHOMYUCIIE.

JecsTuunbie
NpUOIKEHUS
HPpALOHATIBHBIX
YHCEIL.
JleficTBUTENIbHBIC
yucia. CpaBHEHHE
JIEICTBUTEIIBHBIX
quce.
YpaBHeHue Buaa
x> = a. CaoiicTBa

apupMETHIECKUX

KBaJIPaTHBIX KOPHEM.

[Ipeobpa3zoBanue

YHUCJIOBBIX BBIpa)KeHPII)’I,

CoZIepKaIINX
KBaJpaTHbIE KOPHU

apru(METHIECKOTO KBAaJPAaTHOTO KOPHSI.

IIpuMeHsATH Olepalyio U3BJICYECHUS KBAIPATHOTO KOPHS U3 YUCIIA,
HCII0JIB3YSl IPU HEOOXOUMOCTH KAJAbKYJIATOP.OeHnBaTh
KBaJIpaTHbIE KOPHU LIEJILIMU YUCIIaMU U AECATUYHBIMU APOOSIMHU.
CpaBHUBaTh ¥ YNOPSAOYMBATH pAlMOHAJbHBIE U
UPPALMOHAJIBHBIE  4YMCJIA, 3alMCaHHbIE C  ITOMOIIBIO
KBaJIPAaTHBIX KOPHEH.

HccaenoBarb ypaBHEHHE X* = @, HAXOJIUTh TOYHBIE I
npubmxEHHbBIe KopHU Tipu a > 0.

HccienoBarb ¢BOCTBA KBaIpaTHBIX KOPHEH, IPOBOJISI YACIOBBIE
SKCIIEPUMEHTHI C UCMOIb30BAaHUEM KAJIbKYISATOPA(KOMIIBIOTEPA).
Jloka3bIBaTh CBOMCTBAa apU(PMETUUECKUX KBAJAPATHBIX KOPHEH;
MPUMEHSTh UX JJIs peoOpa3oBaHus BbIpaXKeHUN. BbINOJHATH
npeodpa3oBaHMs BHIPAKEHUHN, COIEPKAINXKBAPATHBIE KOPHHU.
BrIpaxaTs nepemMeHHbIE

13 TEOMETPUUECKHUX U (PU3UIECKUX (POopMyIL.

BbIyucasaTh 3HAYEHUS BBIPAXKEHUH, COJIEPKAIINAX

KBa/IpaTHbIE KOPHU, UCIIOJIB3YS MPU HEOOXOAUMOCTH
KaJIBKYJIATOP.
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HUcnoan3oBaTh B XO0[€ pCuICHU 3aaa4 9JICMCHTAPHBIC
MMPEACTABJICHH, CBA3aHHBIC C HpI/I6J'II/I}KéHHBIMI/I 3HAYCHUSAMUBCINYHUH.
3HAKOMHUTBLCH C HCTOpHeﬁ Pa3sBUTHUA MAaTEMATUKN

Yuciia U BEIYUCIIEHUS.
CTelneHs ¢ 1eIbIM
HOKa3aTelIeEM

CrerneHs ¢ 1eNIbIM
MOKa3aTeJIeM.
CranmapTHas 3a11uCh
qHca.

Pa3meprl 00bEKTOB
OKpYy>Karo1ero Mupa(ot
DIIEMEHTAPHBIX YaCTHUI]
710 KOCMHYECKHIX
00BEKTOB),
JUTATEIIEHOCTh
IPOIIECCOB

B OKPYKAIOIIIEM MHpE.
CaoiicTBa cTeneHu

C IICJIBIM ITOKa3aTCJIEM

DopMyJIHMPOBATh ONPeAeJeHUe CTEIICHNU C LIEJIbIM

IIOKa3aTeJIEM.

IpeacTaBasATh 3anMCh OOJIBIINX U MAJIBIX YUCET

B cTaHJapTHOM BHie. CpaBHUBATH UKCIIa U BEJIMYUHBL,3aIIHCAHHBIE
¢ ucnonbp3zoBanueM crerneHu 10.

Hcnosp30BaTh 3alMCh 4uCel B CTaHJAPTHOM BHJIE JUIA
BBIPAXEHUSI pa3MEPOB 00BEKTOB, JJINTEIBHOCTH IIPOLIECCOB B
OKpPY’KaroIlleM MHUDE.

DopMyJIMPOBaTh, 3AIIMCHIBATH B CHMBOJINYECKOH (popme

1 WITKOCTPUPOBATH IPMMEPAMHM CBOMCTBA CTEIIEHUC LIEIBIM
IIOKA3aTeJeM.

IIpumeHsTH CBONCTBA CTENIEHU ISl TpeoOpa30BaHUsl BIPAXKEHUH,
COJZIEpIKAIIMX CTEIIEHU C LEIbIM ITOKA3ATEIIEM.

BbInoJHATH 1elcTBUS C YKCIaMU, 3alTUCaHHBIMU

B CTaHJIaPTHOM BHJI€ (YMHOKEHUE, JIeJIeHHE, BO3BEICHHEB

CTEIICHB)

Anrebpanyeckue BhIpaKEeHHU .

KBaapaTHBINTpEXUIEH

KBaapatHslii
TPEXWIEH.

Pa3znoxenune
KBaJIpaTHOTO

Pacno3HaBaThb KBaJpaTHBIN TPEXWIEH, YCTAHABINBATEBO3MOKHOCTh
€r0 pa3I0oKEHUs Ha MHOXKHUTEIIN.
PackiiaabiBaTh HA MHOKUTEJIM KBAJIPATHBIN TPEXWIECHC

HCOTPUIATCIIBHBIM JUCKPUMUHAHTOM
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Tpé€XUlIeHa
Ha MHO>XUTEJH

AnreOpandeckue
BBIPAKECHUS.

Anrebpanueckast ApoOb

15

Anrebpanueckas 1po0b.
JomycTuMble3HaYEHUs
NEPEMEHHBIX,
BXO/ISTITIX

B alireOpanyeckue
BBIPKCHUSI.

OcHOBHOE CBOMCTBO
anredpandeckon Jpoou.
Coxkpaienuerpooei.
CnoxxeHue, BEIYATAHHUE,
YMHO)KEHUE U JIeTICHNE
anredpandeckux Jpooeil.
[IpeoOpazoBanue
BBIPAKECHH,
COJIepIKAIITIX
anreOpanveckue

Ipobu

3anuceiBaTh anreOpanyeckue BeipakeHus. Haxoautb

00J1aCTh OMpeIeTICHUS PAIMOHAIBHOTO BBIPAYKEHHUS.

BbInOJHATH YKCI0BBIE IOJICTAHOBKU U BBIYMCJIATH 3HAUCHUE
JpoOu, B TOM YHCIIE C IOMOILBIO KaJIbKYIsITOpa. @opMy/iupoBaTh
OCHOBHO€ CBOMCTBO ajre0panyeckoil 1poOu 1 NPUMEHSITh €ro AJis
npeoOpazoBaHus APOOEH.

BoinoaHaTs neiicrBus ¢ anredpanyeckumu ApoOsmu. [IpuMensTs
npeoOpa30BaHusl BRIPAXKEHUH Il perieHus 3a1a4d. Boipaxars
nepeMeHHbIe U3 GopMy (PU3NIECKIX,TCOMETPUIECKUX,
OIMCHIBAIOLIUX OBITOBBIE CUTYAIMH)
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VYpaBHEHHMSI U HEPABEHCTBA. 15 KBaznpaTtHOe ypaBHEHHUE. Pacno3HaBaTh KBaJpaTHBIC YPABHECHHUS.

KBaznparHble ypaBHEHUS HenonnoexBanparHoe 3anuceiBaTh (pOPMYJIy KOPHEH KBaJIpaTHOI'O yPaBHEHUS; peliaTh
ypaBHeHue. opmyna KBa/IpaTHbIE YPAaBHEHHMs — IOJIHbIC U HenonHble. IIpoBoauTh
KOPHEW KBaJpaTHOTO NpocTeiue HCCJIeJ0BaHusl KBaIPaTHBIX YPABHEHUM.
ypaBHeHus. Teopema Pemats ypaBHeHHs, CBOASIINECS K KBaJPATHBIM,
Buera. C MOMOIIBIO TPe0Opa30BaHU U 3aMEHON EPEMEHHOI.
Pemenue ypaBHeHUH, Ha0aronaTs 1 aHAIM3HPOBATH CBSI3b MEX]y KOPHAMHU U
CBOJALUXCS K03(ppULIeHTaMU KBaJpaTHOIO ypaBHEHUSI.
K KBa/IpaTHBIM. ®opmyaupoBaTh TeopeMy Buera, a Takke 00paTHYIO -Teopemy,
[Tpocreiinme apoGHO- IPUMEHATH 3TH TEOPEMBI JUIsl PELICHHUS
palyoHaIbHbIE 3a1a4.
YPaBHEHHS. PemiaTh TeKCTOBBIE 321241 ANreOpanyeckuM CrocoooMm:
Pemenue T€KCTOBBIX HEePEeXOAUTh OT CIOBECHON (hOPMYITHPOBKH YCIOBHS 3a/1aUUK
3a/1a4 C IIOMOIIBIO anreOpandecKkoit MO/Ie M MyTEM COCTABIICHUS YPaBHEHUS ; pelIaTh
KBaJpPaTHBIX YPaBHEHUU COCTABJICHHOE YPAaBHEHUE; UHTEPIIPETUPOBATE PE3YIbTaT.

3HAKOMHTBCS ¢ MCTOPHei pa3BUTHS aIredpsl
YpaBHEHHUs U HEPABEHCTBA. 13 JIuneliHoe ypaBHeHUEC Pacno3HaBaTh TUHEHHBIE YPABHEHHUS C IBYMs

Cucremsl ypaBHEHUN

JBYMSI [IEPEMEHHBIMU,
ero rpauk, IpuMepsl
peLIcHUs] ypaBHEHUH B
LIEJIBIX YHCIIAX.

Pemenue cucrem n1Byx

JIMHEUHBIX YPaBHEHUI

IIEPEMEHHBIMU.
Ctpouts rpaduky TMHEHHBIX YPAaBHEHU, B TOM YHCIIE
HCIO0/b3ys HH(POBEIE pecypChl.

Pa3zimmuaTs napajuienbHble U IEPECEKAOIINEC MTPSMBIEIIO UX
YPaBHEHUSIM.

PemaTe cucTeMbl IBYX JIMHEWHBIX YPABHEHUHU C IBYMsI

NCPpCMCHHBIMU HOHCTaHOBKOﬁ " CJIIOKCHHEM.
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C ABYMS IEPEMEHHBIMM.
[Tpumepsl perieHus
CHUCTEM HEJIMHEMHBIX
YPaBHEHUH C ABYMsI
[IEPEMEHHBIMHU.
I'paduueckas
WHTEpIpeTaLus
YpaBHEHUS C JABYMS
MIEPEMEHHBIMU U
CHUCTEM JIMHEHHBIX
YPaBHEHUU C ABYMsI
MIEPEMEHHBIMHU.
Pemenne TekcTOBBIX
3aJa4 ¢ IOMOIIIbIO
CUCTEM ypaBHEHUI

Pematy mpocteiiliye CUCTEMBbI, B KOTOPBIX OJHO M3
YpaBHEHUH HE ABJISETCS JIMHEHHBIM.

IlpuBoauts  rpauyeckyl0  HUHTEpPHpPETANUI0  PELICHUS
yYpaBHEHHUS C ABYMS MEPEMEHHBIMHU U CUCTEM YpaBHEHUH C BYMs
epPEMEHHBIMH.

Pemath TekcTOBBIE 32/1a4M aNTeOpanuecKuM CriocoooM

YpaBHEHHUsI 1 HEPABEHCTBA.
HepasencrBa

12

Yucnoselie

HEpaBEHCTBA U UX
CBOICTBA.

HepaBenctBo ¢ oiHOM
MIEPEMEHHOM.

JInHeliHbIE HEPABEHCTBA C
OJHOM EPEMEHHOMN U UX
pemienne. CUCTEMBbI
JIMHEMHBIX HEPABEHCTB

DopMyJIHMPOBATh CBOMCTBA YHCIOBBIX HEPABEHCTB, NIUTFOCTPUPOBATH UX
Ha KOOPJAMHATHOU NPSIMOH, 10KA3bIBAThAITeOpandecKu.

IIpumeHSATH CBOIICTBA HEPABEHCTB B X0/I€ penieHus 3a1a4. Pemars
JUHEHHBIE HEPABEHCTBA C OJTHON TIEPEeMEHHOM, H300paxaTh pPEIICHNUE
HEPABEHCTBA HA YMCIIOBOM IIPSIMOIL.

Pemathb cucTembl JIMHEHHBIX HEPABEHCTB, N300paXKaTbpelICHHE

CHUCTEMBI HEPABEHCTB Ha YU CJIOBOU MPSAMON
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C OJIHOM ITEPEMEHHOIHU
UX pelleHue.
N3o0pakenue penieHus
JUHEHHOrOHEepaBeHCTBA
U UX CUCTEM Ha

YU CJIOBOUTIPSAMOM

@Oynkuuu. OCHOBHBIE
HOHATHUS

[Tonstue GyHKUIUM.
Ob6unacTs onpeseneHus
MHOYECTBO 3HAUCHH
GbyHKIHIH.

CriocoObl 3a1aHus
GbyHKUINH.

I'paduk pyHKIHN.
CaoiicTBa (pyHKINHU,UX
OoTOOpakeHue

Ha rpaduke

Hcnonb3oBath QyHKIMOHATBEHYIO TEPMHUHOJIOTHIO HCMMBOJIMKY.
BoruncasTs 3HaveHus: GyHKIUH, 3a1aHHBIX hopMmynamMu(pu
HEOOXOJMMOCTH UCIOIb30BaTh KAIbKYJISTOP); COCTABJIATH
Ta0IUIbI 3HAYeHHIT QYHKIUY.

CTpouts 1o ToukaM rpauku QyHKIHH.

OnucepiBaTh cBOICTBA QYHKIIMU Ha OCHOBE €€

rpadu4ecKoro MpeacTaBIeHHs.

Hcnonb3oBath QyHKIMOHATBHYIO TEPMHHOJIOTHI0 HCMMBOJIMKY.
HccnenoBathb npumepsl rpaduKkoB, OTPaKarOIIKX peaibHbIEPOLIECCH U
sBiieHus. [IpuBoAMTH MpUMepPBbI IPOLECCOB U SBJICHUM € 3aJaHHBIMU
CBOMCTBaMH.

Hcnonb3oBaTh KOMIIBIOTEPHBIE IPOrPAMMBI

JUIS TOCTPOEHUSI rpauKoB (QYHKIMN 1 U3yUEHHS] UX CBOWCTB

DyHkimu. Yuciaoseie
byHKIIUN

UreHune 1 NoCTpOeHHE
rpaduKoB QYHKIUH.
[Tpumeps! rpadukoB

HaxoauTh ¢ nomombio rpagpuka GyHKIMK 3HAYEHUE OTHOMH3
paccMaTpuBaeMbIX BEJIMYMH 10 3HAYCHUIO IPYTOMU.

B HecnokHBIX cillydasX BbIPpaxKaTh (pOpMYJI0H 3aBHCHUMOCTD
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(GYHKIHHA, OTpasKaroIINX
peabHBIC MMPOIIECCHI.
DyHKIIUH,
OTIMCBIBAIOIINE TIPSIMYIO
1 00paTHYIO
MIPOMOPIIMOHAIBHBIC
3aBHUCHUMOCTH, UX
rpaduku.

I'paduk pynkunn

y =X

OyHKIMHU

y =xt,y = X,
y=vx,y= |x|;
rpaduIecKoe penieHne
YpaBHEHUI U CUCTEM
yYpaBHEHUU

MEXAy BETUYMHAMMU.
OnuceIBaTh XapakTep U3MEHEHHUS OJHOW BEJINYMHBIB

3aBUCUMOCTH OT U3MEHEHHUS IPYTroil.

Pacno3naBath BubI n3ydaeMbiX GpyHkiuid. [loka3biBaTh
CcXeMaTH4YeCKH IOJIOKEHNE Ha KOOPJAUHATHOMN MJIOCKOCTH TpaduKOB
dyskumii Buma:y = X4y =x5,y =Vx, y = |x].

Hcnonb3oBarh PyHKUMOHAIBHO-TPaHUEcKHUe

NpeaCcTaBJIeHUs sl PELICHUS U UCCIIEOBaHUsl YPAaBHEHHU HCUCTEM
YpaBHEHUH.

IIpumensTh undpoBbIe pecypcebl sl TOCTPOCHUITPAPUKOB

byHKIMI

[ToBTOpeHue u 06o0IIeHNEe

[ToBTOpEHNE OCHOBHBIX
MOHSITHI UMETOJIOB
KypcoB 7 u 8KJ1accos,
000011eHNE 3HAHUI

Bb10upaTh, IpUMEHATH, OLEHUBATH CIIOCO0BI CPaBHEHUS YHCEN,
BBIUMCIICHUH, IpeoOpa30BaHM BEIpaKEHUH, pelleHusypaBHEHUH.
OcymecTBaATh CAMOKOHTPOJIb BBIITOJIHAEMBIX IEHCTBUN U

CaMOIIPOBCPKY pE3yJibTaTa BLI‘-IPIC.HCHHfI, npeoGpa30BaHH171, HOCTpOCHPIﬁ.

Pemate 3a1a4u U3 peaibHOM KU3HHU, IPUMEHATH
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MaTeMaTHYeCKHUe 3HAHUS JJIsl peIeHUs 3a/1a4 U3 JPYTUXIIPEIMETOB.
Pemars TekcTOBBIE 321a4H, CPABHUBAThH, BLIOUPATHCIIOCOOBI
pelIeHus 3a1a4u

OBUIEE KOJIMYECTBO
JACOB I10 I[TPOTPAMME

102
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9 KJIACC
HaunmenoBanue pasnena KomuuectBo OcHoBHOE OCHOBHBIE BH/IBI ICATEIILHOCTH 00YJaIOIIHXCS
(Tembl) Kypca 4acoB cojiepKaHue
Yuciia U BBIYHCIICHUS. 9 ParnmonanbHbIe yKcna, Pa3BuBaTH MpeaCTaBJIEHHS O YUCIIaX: OT MHOXECTBA HATYPaIbHBIX

JleficTBUTENbHBIC YHCTIa

UppaloHalbHbIE YHUCIA,
KOHEYHbIE U
OeCKOHEUYHbBIE
JieCATUYHbIE ApOOH.
MHoxecTBO
JIeMCTBUTENBHBIX YUCEI;
NeMCTBUTENIbHBIC YHCIIA
KaK O€CKOHEYHbIE
JeCATUYHbIE Ipo0u.
B3anMHo ofiHO3HAUHOE
COOTBETCTBUE MEXKIY
MHOECTBOM
JIeMCTBUTENBHBIX YUCEN U
MHOKECTBOM TOUYEK
KOOPAMHATHOU MPSMOM.
CpaBHenue
JeHCTBUTEIIBHBIX YHCEN,
apupMeTHIeCcKue

YHUCeN JO MHOXKECTBA IEUCTBUTENbHBIX Yncel.O3HAKOMHUTBCH C
BO3MOXKHOCTBIO IIPEJICTABICHUS JEHCTBUTEILHOTO YMCIa KaK
OECKOHEYHOW JECITHYHON IpOOH, MPUMEHSITD J1eCATUYHbBIC
npUOIMKEHUS PAllMOHAIBHBIX U UPPAIlMOHATBHBIX YUCEIL.
H3006paxkarh 1eliCTBUTENbHBIC YUCIIA TOUKAMU

KOOPJAUHATHOU MPSIMOIA.

3anucpiBaTh, CPABHUBATH M YIIOPAI0YMBATH

JEHCTBUTEIbHBIC YNCTIA.

BbINOHATH, cOUETast YCTHBIE U MMCbMEHHBIE TPUEMBI,
apudgmMeTnyecKue AeliCTBUA C pallMOHATBHBIMU YHCIAMU;
HAXOAMTh 3HAUYECHUSI CTETICHEH C LIeNTbIMU MOKA3aTeNsIMU U KOPHEH;
BbIYMCJISITh 3HAYEHUS YUCIIOBBIX BBIPAXKEHUH.

[Hony4yuTs npeacraBjieHne 0 3HAYUMOCTH JICUCTBUTENBHBIX YHCET
B IPAKTUYECKOM JESITEIIbHOCTUYEIOBEKA.

AHAJIM3UPOBATH U 1€J1aTh BBIBOABI O TOYHOCTH MPUOINKECHHS
JEHCTBUTENLHOTO YKCIIA NPU PEIIEHUN3a/1au.

OKpyriasiTe 1eHCTBUTENLHBIE YUCIIA, BHINOJHATH NPUKHIAKY
pe3yJbTaTa BBIYMCICHUH, OleHKY 3HAYeHUI
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IEUCTBUSA

C ICUCTBUTEIHHBIMU
YHCIIaMU.
[Tpubmmxénnoe
3HaYEHUE BEJTUUHHBI,
TOYHOCTb
MIPUOJTMIKCHHUS.
OxpyrieHue yuces.
[Ipukuaka u oneHka
pe3yNbTaToB
BBIYMCIICHUI

YHCJIOBBIX BBIpa)I(eHHI;'I.
3HAKOMHUTBLCH C HCTOpHEﬁ Pa3sBUTHUA MAaTEMATUKN

YpaBHEHHUs U HEPABEHCTBA.
YpaBHEHUSI C OJTHOU
[IEPEMEHHOMN

14

JIuneliHOE ypaBHEHHE.
Pewrenne ypaBHeHui,
CBOSAIINXCS

K JINHEWHBIM.
KBanpaTtHoe ypaBHeHue.
PewenneypaBHeHui,
CBOJSAIINXCS

K  KBaJpPaTHBIM.
buksangpaTtHbie
YpaBHEHUS.

[IpuMmepsl perieHus
YPaBHEHUM TPETHEN

U 4eTBEPTOM CTEIEHEN

OcBanBaTh, 3alIOMUHATH H PUMEHSITH rPaduyecKueMeToabI
MIPH PEUICHUN YPaBHEHUH, HEPABEHCTB M UX CUCTEM.
Pacno3HaBaTh 11enbIe U IpOOHBIC ypaBHeHHs. Pemarts
JIHHeliHbIe H KBA/IPATHbIE YPABHEHUsI, YPaBHCHUS,
CBOJISIIIIAECS K HUM, TIPOCTEHIINE TPOOHO-paIlHOHAILHBIC
ypaBHCHHSI.

IpenyaraTs BO3MOXHBIC CIIOCOOBI PEIICHUS] TEKCTOBBIX3a/1a4,
00CY3KIaTh UX M peliaTh TCKCTOBBIC 3371a4l Pa3HbIMU
croco0aMu.

3HAKOMUTBCS ¢ UCTOPHUEN Pa3BUTHS MATEMAaTHKH
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pasioKeHUEM Ha
MHOYKUTEIIH.

Pemenue npo6HO-
palnoHaIbHBIX
ypaBHEHUH.

Pentenne TeKCTOBBIX 3a7a4
anreOpanIecKuMMETOI0M

YpaBHEHUS U HEPABEHCTBA.
Cucremsl ypaBHEeHUN

14

VYpaBHeHUe ¢ JAByMs
MIEPEMEHHBIMU U €r0
rpaduk.

Cucrema IByX JIMHEHHBIX
YPaBHEHHUNC ABYMs
IIEPEMEHHBIMU U €€
pelenue. Pemenue
CUCTEM JIBYX YpPaBHEHHUH,
OJTHO

13 KOTOPBIX JUHEUHOE,a
IPYroe — BTOPOU CTENEHH.
I'padpuueckas
HHTEPIPETALMS CUCTEMBI
ypaBHEHUH

C ABYMsI [IEPEMEHHBIMH.
Pemenue TekcToBBIX

OcBauBaTh U NPUMEHSATh IPUEMBI PELICHUS CUCTEMBI ABYX
JUHENHHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU U CUCTEMBI IBYX
YPaBHEHMH, B KOTOPBIX OJJHO YpaBHEHUE HESABIISETCS JIUHEHHBIM.
Hcnoan3oBath QyHKIMOHATBHO-TpapUUECKUE NPeICTaBICHUS 115
pelIeHus ¥ MCCIeI0BAHUA YPABHEHUMH CUCTEM.

AHAIN3MPOBATH TEKCThI 3a/1a4, pellaTh UX aaredpandyecKum
CIOCOOOM: NMepPeXoAuTh OT CIOBECHON (hOPMYIMPOBKH YCIOBHS 3a7a4l
K aJire0pandeckoi MOJICIUITYTEM COCTaBIIEHUS! CUCTEMbI YpaBHEHUH;
pelaTh COCTaBJICHHYIO CUCTEMY YPaBHEHH; HHTEPIPETHPOBATH
pe3yJbTar.

3HAKOMHTBCS C HCTOPHEH Pa3BUTUS MAaTEMATUKU
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3a/1a4 aareOpandecKum
crmocodom
YpaBHEHUS 1 HEpABEHCTBA. 16 YucnoBele Yurarth, 3aNIMCHIBATh, IOHUMATh, HHTEPNPETHPOBATH HEPABCHCTRBA,;
HepaBenctBa HEpPaBEHCTBA U UX WCITI0JIb30BaTh CHMBOJIMKY M TEPMHHOJIOTHIO. BHIOJIHATH
CBOIiCTBa. npeoOpa30BaHusl HEPABEHCTB, HCMOJIB30BATh IS TPE0oOpa30OBaAHMS
Jlunelinoie CBOMCTBA YHCIIOBBIX HEPABEHCTB.
HEpaBEHCTBA Pacno3naBaTh TUHEHHBIC U KBaIpaTHBIC HepaBeHCTBa. Pemarn
C OIHOM IEPEMEHHOMH JMHEHHbIC HEPABEHCTBA, CUCTEMbI IMHEHHBIX HEPABCHCTB, CUCTEMBI
HX pelIeHue. HEPaBEHCTB, BKIIFOYAIOIIUX KBaIpaTHOE HEPABEHCTBO, U PEIIATh UX;
CucreMbl TUHESHHBIX 00CyK1aTh MOJIYYCHHbIEC PEIICHUS.
HEPaBEHCTB C OHOM H300paxaTh pelieHre HEPaBEHCTBA M CHCTEMbl HEPABEHCTBHA
MIEPEMEHHOM U UX YUCJIOBOW MPSIMOH, 3aNIMCBIBATH PEIICHHUE C TOMOIIBIO CHMBOJIOB.
peuieHue. Pemathb kBajipaTHbIC HEPaBEHCTBA, UCTIONB3YATpaduuecKue
KBanpatnsbie MIPE/ICTABICHHUS.
HEpPaBEHCTBA U UX OcBauBaTh U NPUMEHATH HEPABEHCTBA MPU PEIICHUUPAZTUIHBIX
peuieHue. 3a/1a4, B TOM YHCJIE€ TPAKTUKO- OPUEHTHUPOBAHHBIX
I'padpuueckas
WHTEpIpEeTAIHS
HEPABEHCTB U CUCTEM
HEPaBEHCTB C IBYMs
NepeMEHHbIMU
OyHKIIH 16 KBanpatuunas ¢hyHKIIUSA, Pacno3HaBaTh BHJIbI H3y4aeMbIX (QYHKIIHIT; HIJIIOCTPUPOBATH

e€ rpaduk UCBOICTBA.
[Tapabona, KoOpAUHATHI

BEPIIMHBINIAPAOOIIBI, OCh

CXeMATHYeCKH, 00bACHATH PACIOJIOXKEHUE Ha KOOPMHATHON
TUIOCKOCTH Ipa)uKoB

k _
¢byukuumii Bumga: Yy = kx,y = kx+ b,y = |y = X2,
X
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CUMMETPUU 11apaloJIbl.

I'paduxu Gyskmmii:
y =kx,
y= kx + b,
k_
y =,
X
y=xy
= X31 y—.__
\x, y =
x|

y =X,y = Vx, Y = | x| B 3aBHCHMOCTH OT 3HAYCHHIAKOIDDUIHEHTOB;
OIMCHIBATh MX CBOMCTBA.

Pacno3HaBaTh KBaApaTHYHYIO GYHKIIHIO TI0 hopMmyiie.

IIpuBoANTHL MPUMeEPHI KBaIPATUIHBIX 3aBUCIMOCTEH U3

peabHOMN )KU3HU, (PU3UKH, TECOMETPHUH.

BoisaBasiTh 1 06001aTh 0COOCHHOCTH Tpaduka

KBaJIpaTUYHON QPyHKIMH Y = ax® + bx + c.

CTpouTs U H300paxaTh CXeMaTHYECKHU TPaPUKU KBAJAPATHIHBIX
GbyHKIUH, 3a1aHHBIX GOpMyTIaMU BHIA

y=ax y=ax’ +q,y=a(x+p)?y=ax’+bx + c.Ananuzuposars u
NPUMEHSITh CBOMCTBA M3yYCHHBIX (YHKIIUHU JIJIS1 UX TIOCTPOCHUS, B TOM
YHCIIe ¢ TIOMOIIBIO IIU(PPOBBIX PECYPCOB

UucioBbie
[OCJIEIOBATEILHOCTH

15

[TonsiTue yncnoBou
MIOCJIEZI0BATEIbHOCTH.
3ananue
MOCJIEZI0BATEIBHOCTH
peKyppeHTHOU popMyIion
u ¢popMyIoil N-ro ueHa.
Apudmernueckas u
reoMeTpuyecKas
MIPOrPECCHUH.

@opmyisl N-To wieHa
apupMeTUIECKON U
reOMETPUYECKOI

OcBauBaTh U NPUMEHSITh HHJICKCHBIC 0003HAYCHHS, CTPOUTH
peuYeBbie BICKA3BIBAHUS C HCIIOIH30BAaHUEMTEPMUHOJIOTHH,
CBSI3aHHOM C TOHSATHEM I10CJIE0BATEILHOCTH.
AHaau3upoBaTh Gopmyiny N-ro wieHa

MOCIIEZIOBATEIIFHOCTH HITH PEKYPPEHTHYIO (hOPMYITY

M BBIYUCJIATD YJICHBI HOCHG)IOBaTeHBHOCTeﬁ, 3a1aHHBIXOTUMHU
dbopmynamu.

YcranaBJauBaTh 3aKOHOMEPHOCTD B IIOCTPOCHHUH
MTOCIIEZIOBATEILHOCTH, €CJTU BBITTUCAHBI TICPBBIC HECKOJIBKOSE
YJIEHOB.

Pacno3HaBaTh apu(pMETHIECKYIO U TEOMETPHICCKYIOTIPOTPECCHH TTPU
pPa3HBIX CIOCO0aX 3a/1aHMS.
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MPOrPeccuii, CyMMBI
MEPBBIX N YJICHOB.
N300pakeHue 4ICHOB
apuMeTUIECKON 1
reOMETPUYECKOMN
MPOrpeccuil TOYKaMu Ha
KOOPJMHATHOMU
MJIOCKOCTH.
Jlunelinblil n
HKCMOHEHIIUAIbHBIH
pocCT.

CrnosxHbIe TPOLEHTHI

Pematsb 3a7auu ¢ Ucnoiab30BaHUuEM GOpMYI N-TO WieHa
apu(dmeTnyecKoil 1 reOMETPUIECKON MPOTPECCHit, CyMMBITIEPBBIX N
YJICHOB.

H300paxkaTh 4ieHbI 10CIEI0BATEILHOCTH TOUKAMUHA

KOOPJMHATHOMN TJIOCKOCTH.

PaccmaTpuBaTh npuMepbl MNPOLECCOB U sIBJIEHMIl U3
peasibHOM  KHU3HU, WUIIOCTPUPYIOIIME H3MEHEHHE B
apudmeTryecKoil mporpeccuu, B reOMEeTpUIECKOi

MPOrPeccuu; U300pakaTh COOTBETCTBYIOIINE 3aBUCUMOCTUT PAPUUECKH.
Pemiath 3a1aum, CBsI3aHHBIC C YUCIIOBBIMU MOCJIEI0BATEIBHOCTSIMY, B
TOM YHCIIE 33/1a4H U3 PEalbHOMN )KU3HU C UCIIOJIb30BaHUEM U POBBIX
TEXHOJIOTHH (3JEKTPOHHBIX TA0JIHUI, TpapUUIeCcKOro KaabKyasiaTopa U
T.11.).PemiaTh 3a7jaun Ha CIIOXKHBIE MPOIICHTHI, B TOM YHUCIIE 3a/1a4H U3
pealbHOM MPAKTUKH (C UCTIONH30BAaHHEM KAJIbKYJISTOPA).
3HAKOMMTBCS ¢ HCTOPHUEH Pa3BUTHS MATEMATHKHU
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[ToBTOpEeHmE, 0000IICHNE,
cHUCTEMaTH3alusl 3SHAHUI

18

Yucaan

BBIYMCJIEHHS (3a1KCh,
CpaBHEHHE, ICHUCTBUS C
JCHCTBUTEIIbHBIMA
YHCIIaMU, YUCIIOBAsI
npsiMast; IPOIICHTBI,
OTHOILIEHHUSI, TPOTIOPIINY;
OKpYTJICHHE,
MPUOIMKEHUE,

OLICHKA; PeIICHUE
TEKCTOBBIX 3a/1a4
apuPMETUICCKUM
CIIoco0oMm)

OnepupoBaTh NOHATUAMH: MHOKECTBO, ITOJMHOXECTBO, OIlEPAIHH
HaJl MHOKECTBaMU; HCIMOJIB30BATh I'paduiyecKoeIipe/ICTaBICHHIE
MHO>KECTB JJIs1 OMIMCAHUS PEAIbHBIX MPOLECCOB U SBICHUI, IPU
pEeIIeHNH 3aa4 U3 IPYTUX y4eOHbBIX IPEIMETOB.
AKTYyaJIM3MpoOBaTh TEPMHUHOJIOTHIO U OCHOBHBIE JIeliCTBHUS,
CBSI3aHHbIE C YHCJIAMU: HATYpaJIbHOE YUCIIO,IPOCTOE U COCTABHOE
4HClia, IeTUMOCTh HATYpallbHbIX
qrcel, MPU3HAKU JeTMMOCTH, 11eJI0€ YHCII0, MOJIyJb YHCIa,
OOBIKHOBEHHAS U JeCATHUYHAs APOOU, CTAaHIAPTHBIN BU YUCIA,
apu(dmeTnyecKuil KBapaTHbII KOPEHb.
BbInoJHATH JelicTBUS, CPABHUBATH M YNIOPSA04YMBATHYNCIIA,
MPEJICTABIIATh YUCIIA HA KOOPAUHATHOM NMPSAMOM, OKPYTJIATH YHCIIA;
BBINOJIHSATH MPUKUAKY M OLIEHKY Pe3y/IbTaTa BEIYUCICHHM.
PemaTts TekcToBBIE 3a7a4M apudmMeTHuecKuM criocobom.Pemars
NPAaKTHYeCKHUe 324241, COJIEPKAIINE IPOLEHTBL,JOIH, YaCTH,
BBIPAXAIOIINE 3aBUCMOCTH: CKOPOCTh — BPEMSI — PAacCTOSIHUE,
[IEeHa — KOJMYECTBO — CTOMMOCTb,00bEM paboThl — BpeMs —
IIPOU3BOJUTEIBHOCTD TPYAA.
Pa30uparth peanbHbIC )KU3HEHHBIE CUTYALINH,
(popmMyIHMpPOBATH UX HA SI3bIKE MATEMaTHKH,
HAXOJAUTh pElIeHNE, IPUMEHss MaTeMaTHYECKHUil annapar,
HHTEPNPETHPOBATH PE3YJIbTAT
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Auaredpanyeckue OnepupoBaTh NOHATUSIMH: CTETICHD C L[EJIbIM IIOKA3aTENIEM,
BbIPasKeHU S apudmeTnyeckuit KBaJpaTHbIH KOPEHb,MHOTOUJICH,
(mpeobpazoBanue anredpandeckast ApoOb, TOKIACCTBO.
anredpanvyecKux BbINoJHATH 0CHOBHbBIE /1€iiCTBUS: BHIMOIHITH PACUEThI 110
BBIPAKEHUH, dbopmynaMm, mpeoOpazoBbIBAThH LIEJbIe, JPOOHO- pallMOHAILHBIC
JOMYCTUMBbIE BBIPQXEHUS U BBIPAKEHUS C KOPHSMU, PEaTM30BBIBATH PA3I0KECHHE
3HAYEHUS) MHOTOYJIEHa HA MHOXKHUTEIU,B TOM YHCIIE C UCIIOJIb30BAHUEM
dbopMyI pa3HOCTH KBaJIPaTOB U KBaJpaTa CyMMBI H PA3HOCTH;
HAXOJUTh JIOMYCTUMbIE 3HAYCHHSI IEPEMEHHBIX ISl IPOOHO-
palMOHAIBHBIX BBIPAKEHUI, KOPHEM.
MopenupoBath ¢ TOMOIIbIO POPMYIT peabHbIE MPOIECCH
U SIBJICHHSI
DyHKIUN OnepupoBarb NOHATHAMM. QYHKIINS, TpaduK QyHKIUH,
(moctpoenue, HYITU QYHKIIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA,

CBOMCTBA U3YYEHHBIX
dyHKIHMI;
rpadudecKoe pereHne
YPaBHEHUHU U UX

CHUCTEM)

MIPOMEXKYTKH BO3pacTaHus, yObIBaHUsI, HAUOOJIbILIEE U
HaMMEHbIIIee 3HaUeHUs (PYHKIHH.

AHaJIM3MPOBATh, CPABHUBATD, 00CYKIATh CBOIICTBa
GyHKIUH, CTPOUTH UX TpadUKH.

OnepupoBaTh NOHATHAMH IIPSIMasi MPONOPIIMOHATBHOCTB,
oOparHas MpONOPIMOHAIBHOCTD, TUHENHHAs (QYHKIINS,
KBaJipaTHuHas QyHKIMs, napadoia, runepooa.
Hcnoab3oBath rpaMKH U1 ONPEACIICHNUS CBOUCTB,
IIPOLIECCOB U 3aBUCUMOCTEH, AJIs PELIEHUS 3a4a4 U3 APYTUX
y4eOHBIX MPEIMETOB U PEATIbHOM JKU3HU; MOJEJIHPOBATH

C MOMOIIIBIO I'PaUKOB peaTbHbIe IPOLECCHI U SBJICHUS.
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Boipaxath ¢gopmyiamMu 3aBUCUMOCTH MEX1y BETUUUHAMU

OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME

OEJNEPAJIBHAS PABOYAS TPOT'PAMMA YYEBHOI'O KYPCA
«"EOMETPUS» B 7-9 KITACCAX

MNOACHUTEJIBHASA 3AIINCKA

['eomeTpust Kak OJMH U3 OCHOBHBIX Pa3/IeiioB IIKOJBHOW MaTeMaTHKH, HMEIOLINIA CBOCH IIeTbI0 00ECIEUnTh U3YYEeHUE CBOMCTB U pa3MepoB (uryp,
UX OTHOLIEHUH M B3aMMHOE€ PACIIOJIOKEHHE, ONUPACTCS HA JIOTUUYECKYIO, I0KA3aTeIbHYIO JUHMIO. [[eHHOCTh M3y4eHMs] TEOMETPUM Ha YPOBHE OCHOBHOI'O
o0miero o0pa3oBaHUs 3aKIIOYAETCS B TOM, YTO OOYYAIOLIUIICS YUUTCS NMPOBOAUTH JOKA3aTENbHBIC PACCYXKACHUS, CTPOUTH JIOTHYECKUE YMO3AKITIOUCHHS,
JTOKa3bIBaTh UCTUHHBIE YTBEPKICHHUS U CTPOUTH KOHTPIPUMEPHI K JIO)KHBIM, IIPOBOJIUTH PACCYXACHUS
«OT IPOTUBHOTOY», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (HOPMYIMPOBATH OOPATHBIE YTBEPKACHHUS.

BTopoii IeHHOCThIO N3Y4YEeHHsI TEOMETPUH SIBIISIETCS MCIIOIb30BaHUE €€ KaK MHCTPYMEHTA IPU PELIeHUH KaKk MaTeMaTUYeCKUX, TaK U MPAKTUYECKUX
3a/1a4, BCTPEYAIOIINXCS B peaibHOM KMU3HU. OO0yUaronuiics 10JKeH HayqUThCs ONPEIEIUTh FEOMETPUUECKYIO (DUTYpY, OIMCATh CIOBaMH JIaHHBIN 4epTExK
WIM PUCYHOK, HAMTH IJIOIIAb 3€MEIBHOIO y4acTKa, pacCUUTaTh HEOOXOJUMYIO JUIMHY ONTOBOJOKOHHOTO Kalens uiu TpedyeMble pa3Mepsl rapaxa JUis
aBTOMOOWJIL. DTOMY COOTBETCTBYET BTOpasi, BBIUMCIMTENbHAs JUHUS B M3y4yeHUM TreomeTpuu. llpm pemieHnu 3anad NpakTHUECKOro XapakTepa
0oOy4aromuicss yYUTCSl CTPOUTh MaT€MaTUYECKHE MOJEIU PEealbHBIX MXU3HEHHBIX CHUTyallui, IMPOBOJAUTH BBIYMCIECHHUS U OLEHUBATh aJ€KBATHOCTb
MOJIyYEHHOTO pe3yibTara.

Kpaiine Ba)xHO MOJYEPKUBATH CBSI3U T€OMETPUU C IPYTUMH Y4eOHBIMH NpEAMETaMU, MOTUBUPOBATh MCIIOJIb30BAaTh ONPECICHNUS F€OMETPHUUECKUX
buryp u NOHATHH, 1EMOHCTPUPOBATh NPUMEHEHHUE MOJYYEHHBIX YMEHUN B (M3MKE M TEXHUKE. DTH CBS3M HauOoiiee PKO BUAHBI B TeMax «BekTopbi,
«Tpuronomerpuyeckue cooTHoOMEHUs», «Metoa koopaunat» u «Teopema ITudaropay.

VY4eOusbiii kypc «['eoMmeTpus» BKIIOYAET ClENYIOLIMEe OCHOBHBIE pa3felibl conepkaHus: «['eomerpuueckue Gurypsl U ux cBoicTBa», «M3mepeHue
reOMETPUUECKUXBEIUUNHY, «/]ekapToBbl KOOPJMHATHI Ha IMIIOCKOCTHY, «BeKTOpbI», «/IBHKeHus miockocTy, «IIpeoOpa3zoBanus mo1o0us».

OO1mee yuCiIO 4YacoB, PEKOMEHJOBaHHBIX [UIsI H3Y4YeHHS YydeOHOro Kypca
«'eomerpusi», — 204 vaca: B 7 kimacce — 68 udacoB (2 yaca B Heaemo), B 8 kimacce — 68 wacoB (2 waca B Henenmo), B 9 kimacce — 68 gacos (2 yaca B
Heznenio). COAEP)KAHUE OBYUEHU A7 KITACC

HauanbHble noHaTust reomeTpun. Touka, npsiMasi, OTpE30K, JIyd. YToJ1. Buabl yriios.

BeptukanbHable 1 cMexHbIe yTibl. buccekrpuca yria. Jlomanasi, MHOroyroyibHUK. [lapanienbHOCTh U MEPIEHAUKYISIPHOCTD MPSMBIX.
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Cummerpuunblie Gurypsl. OCHOBHBIE CBOMCTBA 0CeBOI cUMMETpHUH. [IpuMepsl CUMMETpPUHN B OKPY>KArOIIEM MHUpE.

OcHOBHbIE OCTPOEHUS C MOMOIBIO LIUPKYJIA U TUHEWKH. TpeyronbHuUK. BeicoTa, MenuaHa, OucceKTpuca, UX CBONCTBA.

PaBHOOEIpeHHbIN U PaBHOCTOPOHHUHN TpEyrolbHUKHU. HepaBeHCTBO TpeyroibHHKA.

CaoiicTBa ¥ IPU3HAKK PaBHOOEIPEHHOIO TpeyroybHuKa. [Ipu3Haku paBeHCTBA TPEYTrOJIbHUKOB.

CBolicTBa 1 MpPU3HAKM MapajlieNbHbIX NpsAMBIX. CymMMma YIJIOB TpeyrojbHHKA.
BHennue yrisl TpeyrojibHUKA.

[IpssmoyronbHbI  TpeyrodbHUK. CBOHCTBO MEAMAHBI MPSMOYTOJBHOTO TPEYTrOJbHHUKA, IMPOBEAEHHOM K TUIOTeHy3e. [Ipu3Haku paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsIMOYTONBHEII TpeyroabHUK ¢ yriaom B 30°.

HepaBenctBa B reoMeTpuu: HEPaBEHCTBO TPEYroJibHHWKA, HEPABEHCTBO O [UIMHE JIOMAaHOW, Teopema O OousblieM yrie U Oosblieil cTopoHe
TpeyrosibHuKa. [lepneHauKynspu HaKJIOHHAS.

I'eomeTpuueckoe MmecTo Touek. brccekTpuca yria u cepeJUHHBIA NEPIeHIUKYISAP K OTPE3Ky Kak FTeOMETPHUUECKHE MeCTa TOYeK.

OKpy>KHOCTb U KPYT, XOpJa U AUAMETp, UX CBOHCTBA. B3auMHoe pacmonoxeHne OKpy:KHOCTH U mpsimoid. KacaTenbHas u cexkymas K OKpYKHOCTH.
OKpy>KHOCTb, BICAaHHAs B yrojl. BrimcanHasi u onucaHHasi OKpY>KHOCTH TPEYTrOJIbHUKA.

8 KJIACC
Yersipéxyronpuuku. [lapannenorpamm, ero npu3Haku M cBoOWCTBA. YacTHbIECIy4au MapajjiesiorpaMMoB (IIPSIMOYTOJIbHUK, POMO, KBaparT), UX
MIpU3HAKHU U cBocTBa. Tparenus, paBHOOOKas Tparneuus, e€ cBoiicTBa u npu3Haku. [IpsmoyronbHas Tpaneuus.
Merton yaBoenust Menuansl. LlenTpansHas cummerpusi. Teopema Paneca v TeopeMao NponoOpUHOHAIBHBIX OTPE3KaX.
Cpennue TMHUU TPEYroJIbHUKA U Tpaneuuu. LleHTp Macce TpeyroyibHUKa.
[Tonobue TpeyroiabHUKOB, K03 uirent nogodus. [Ipusznaku nogodus TpeyroabHUKOB. [IpruMeHenne noaqo0ust npu pemeHu NpakTUYECKUX 3a/1ad.
CaoiicTBa miomaaei reomerpuyeckux ¢uryp. @opmynasl A IUIOMAAM TPEYrojbHUKA, MapajienorpamMmma, pomOa u Tparneuuu. OTHOIIEHUE
TI0MaAeH MoJ00HBIX UTYP.
Brruncnenue miuomiazei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIeTYaTol Oymare.
Teopema [Tudaropa. Ilpumenenue Teopemsl [Tudaropa npu pemeHnn npakTHYECKUX 3a1ad.
CuHyC, KOCHHYC, TaHT€HC OCTPOTO yIJIa IPSIMOYTOJIBHOTO TpeyroyibHHKa. OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. TpPUTrOHOMETpHUYECKHE
¢byukun yrioss 30°, 45° u 60°.
BnrcaHHbIE M IEHTpanbHBIE YIUIBI, YroJl MEXKAY KacaTeIbHOM M XOPAOW. YTIbl MEXIY XOpAaMU M CEKyIIMMH. BIMcaHHBIE M ONMCAHHBIC
4eTBIPEXYTOJIBHUKY. B3anMHoepacmonoxenne aAByx okpyxxkHocreld. Kacanue okpyxHocteit. OOmue KacateabHbIE K IBYM OKPY)KHOCTSIM.
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9 KJIACC

Cunyc, kocunyc, Taureac yrioB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOK1eCTBO. DOPMYJIIbI TPUBEICHMUSI.

Pemenne tpeyronpHukoB. Teopema KOCMHYCOB M TeOpeMa CHHYCOB. PellleHnMe NpakTHMYECKHMX 3afad C HCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[TpeoOpa3zoBanue nonodus. [logoOue cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema o npon3BeneHUHN OTPE3KOB XOPJI, TEOPEMBI O IIPOU3BEIECHUN OTPE3KOB CEKYILUX, TEOPEMA O KBAApaTe KacaTeJIbHOM.

BekTop, nnmHa (MOAynb) BEKTOpa, COHAIPABIEHHBIE BEKTOPHI, IPOTUBOMOIOXKHO HAlpPaBICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, Ollepaluy HaJl BeKTopamu. Pas3ioxeHne BeKTopa 1o AByM HEKOJUIMHEapHbIM BekTopaMm. KoopauHatel  BekTopa. CKalsipHOE  IPOU3BEJIECHUE
BEKTOPOB, IPUMEHEHHUE JJI1 HAXOXKACHUS JUIMH U YIJIOB.

JlexapToBbl KOOPIMHATHI Ha IUIOCKOCTH. YPAaBHEHMS IPSAMOM M OKPYKHOCTH B KOOPJAMHATAX, IIEPECEYEHHE OKPYKHOCTEH M NpsMbIX. Meron
KOOpJMHAT U €ro NPUMEHEHHUE.

[IpaBuiibHbIE MHOTOYTOJIBHUKM. J[ITMHA OKpYyX)HOCTU. I'pasycHas U paguaHHasi Mepa yria, BbIYUCIEHUE JUIMH AYT OoKpyxHocTeil. [lnomane kpyra,
CEKTOpa, CETMEHTA.

JIBU>KEeHHUS IIJIOCKOCTU U BHYTPEHHHE CUMMETpUHU (puryp (31emeHTapHble npeacrasienus). [lapamnensublil nepenoc. [ToBopor.

MNPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHBIE pe3ybTaThl OCBOCHUSI IPOTrpaMMbl YH4EOHOT0 Kypca K KOHIly 00y4ueHus B / KJjacce:

Pacnio3naBath M3yueHHBIE TeOMETpUYECKHEe (DUTYPBI, ONPENEISITh UX B3aUMHOE PaCIOJIOKEHHE, n300paxkathb T€OMETPUUYECKUE burypsi,
BBITIOJIHATH YCPTECIKU MO YCIIOBUIO 3aaa4HU. I/ISMGPSITB JIUHEeUHbIE U YIJIOBBIC BCIIWYMWHBIL. Pemratn 3aaa4r Ha BBIYUCIICHUEC JJIMH OTPE3KOB U BCIIMYUH
YTJIOB.

Jlenath TpyOyI0 OLIEHKY JMHEMHBIX U YIJIOBBIX BEJIMYHMH MPEAMETOB B PEaIbHOM KU3HU, pa3MepoB MPHUPOAHBIX O0O0BEKTOB. Paznnuarh paszmepsl
OTUX OOBEKTOB IO MOopAAKY BEJIMUYUHBI.

CTpouTh 4epTekHU K TEOMETPUIECKHAM 3a1a9aM.

ITonme30BaThCs IMprU3HaKaMH PAaBCHCTBA TPCYTrOJIbHUKOB, MUCITIOJIB30BATh IIPHU3HAKU HCBOMCTBA paBHO6eﬂpeHHBIX TPECYTrOJIbHUKOB IIpH PCIICHUH 3a1a4.

[TpoBOAUTH TOTHYECKHUE PACCYKACHUS C UCTIOJIb30BAHUEM T€OMETPUUECKUX TEOPEM.

ITonmp30BaThCs IMpU3HAKaMH pPaBCHCTBa MPAMOYI'OJIBHBIX TPCYrOJIbHHKOB, CBOMCTBOM MECIHAaHHbI, HpOBG)IéHHOfI K THIOTCHY3C IMPAMOYTOJIBbHOI'O
TPEYrojbHHUKA, B PEICHUH T€OMETPHUUECKHX 3a/1au.

Onpenenste MapajuIeNbHOCTh MPSIMBIX C TIOMOIIBIO YIJIOB, KOTOpble 0Opa3dyeT ¢ HUMHU cekymas. OnpeaensiTe NapauiedbHOCTh MPSMBIX C
MTOMONIBIO PABEHCTBA PACCTOSHUI OT TOYEK OJHOM MPSIMOM O TOYEK APYTrOM MpsIMOM.
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Pemate 3amaun Ha KiieTyaToit Oymare.

[IpoBOANTH BHIYMCIECHUSI W HAXOAUTh YHUCIIOBble M OYyKBEHHBbIE 3HAUEHHUS YIJIOBB T'€OMETPUYECKUX 3aJadyaX C HCIOJb30BaHHEM CYMMBbI YIJIOB
TPEYroJIbHUKOB UMHOTOYI'OJIbHUKOB, CBOMCTB  YIJIOB, 00pa30oBaHHBIX NpPH MEPECEUCHUU JBYXIApaUIEIbHBIX MPIMbBIX CeKyllel. Pemars
MIpaKTUYECKHE 3a]1a4l Ha HaXOJeHue yrioB.Biagers MIOHSATUEM F€OMETPUUYECKOTO MeCTa TOYEK. YMeTb onpenensiTe
OHMCCEKTPHUCY yria U CePeIUHHbIN NePIEeHANKYIISP K OTPE3KY KaKk TeOMETpUUYECKHE MecTa
TOYEK.

@opMyIHpOBaTh ONPEIEICHUSI OKPYKHOCTH U KPYyra, XOpJbl U JUaMETPpa OKPYKHOCTHU, IOJIb30BATbCS UX CBOMCTBAMH. YMETh IPUMEHATh 3TH
CBOMCTBA IIPU PELLICHUH 3a7a4.

Brnagers noHsATHEM OMKMCAHHOM OKOJIO TPEYTOIbHUKA OKPYKHOCTH, YMETh Hax0IuTh €€ 1eHTp. [lonb3oBaTbesa pakTamu 0 TOM, 4TO OUCCEKTPHUCHI YTIIIOB
TPEYroJIbHUKA [IEPECEKAOTCS B OJHOW TOUKE, U O TOM, YTO CEpEAUHHBIE NEPIICHAUKYIISPBI K CTOPOHAMTPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnagers noHsiTHEM KacaTeIbHOM K OKPYKHOCTH, II0Jb30BAaThCS TEOPEMOM O MEPIEHIUKYIIPHOCTH KacaTeIbHOM U paguyca, IPOBEAEHHOTO K
TOYKE KaCaHHUs.

[Tonb30BaTbCs MPOCTEHIIMMU T€OMETPUUECKUMH HEPABEHCTBAMU, TOHUMATh UX MPAKTUYECKUN CMBICII.

IIpoBOANTH OCHOBHBIE T€OMETPUUYECKUE TIOCTPOEHUS C IIOMOILBIO LIUPKYJIA U TUHEUKH.

[IpenMeTHbie  pe3ydabTaThl ~ OCBOGHHSI  HpOrpaMMbl  y4eOHOTO  Kypca K KOHIyoOyudeHHs B 8 Kiacce:

Pacnio3HaBaTh OCHOBHBIE BU/IBI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTBHI, I0JIb30BAaThCAUX CBOMCTBAMU MPU PEIICHUH T€OMETPUUECKUX 3a4au.

[IpuMeHsITh CBOWCTBA TOUKM TEpeceueHus] MeAMaH TPEYroiJbHUKa (IIEHTpa MaccC)B PEIICHUH 3a/ad.

Brnaners nmonsTHEM cpeqHEN JMHUM TPEYrojJbHUKA M Tpamneluu, MPUMEHSTh HMXCBOMCTBA IMPHU PEUIEHUH TeoMeTpudecKkux 3anad. Ilomb3oBaThes
teopeMon Paneca
Y TEOPEMOM O MPONOPLHOHATIBHBIX OTPE3KaxX, IPUMEHSATh UX JJI PEHICHUS TPAKTUYECKHUX 3a]1a4.

[TpuMeHsITh MPU3HAKH MTOA00HS TPEYTrOJFHUKOB B PEIICHUU T€OMETPUIESCKUX 3a/1a4.

[Tonb3oBatbes Teopemoit [Iudaropa s pemieHuss TeOMETPUYECKUX M MPaKTHUeCKUX 3a1ad. CTPOUTh MaTeMaTHYeCKYI0 MOJENb B MPAKTUYECKUX
3a/1auax, CaMOCTOSATEIbHO JIeJIaTh YEPTEK U HAXOJIUTh COOTBETCTBYIOLIUE JITTUHBI.

Bragets noHATUSIME CHHYCA, KOCHUHYCA M TAHT€HCA OCTPOrO YIJa MPSMOYTOJIbHOTO TPEYrojbHUKA. [101b30BaThCSl ITUMU MOHIATHAMU AJI PEIICHUS
MPaKTUYECKHX 3a]1a4.

Breruncnsate (pa3nudHbIMU CIIOCOOAMHM ) IO TPEYTOIbHUKA U IUIOMIAAN MHOTOYTONBHEIX (UTYp (TIOTB3YSACH, T HEOOXOAMMO, KaTbKYIATOPOM).
[IpuMeHsTh NOMy4eHHbIE YMEHUS B MPAKTUUECKUX 3a/1a4ax.

Brnagers MOHATHSMHU BIHCAHHOTO W LEHTPAIBHOTO YIJIa, MCIOJIBH30BaTh TEOPEMBI O BIIMCAHHBIX YTIaX, Yriiax MEXIy XOopAamu (CEKyIUMU) U YTiie
MEXy KacaTeJIbHOW UXOPIOH IIPU PELIEHUN F€OMETPUYECKUX 3a1a4.
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BJ'Ia,Z[GTB IIOHATHUCM OIIMCAHHOI'O LICTBIpéXYFOJ'IBHI/IKa, IIPHUMCHSTH CBOMCTBA OITMCAHHOTO LIeTBIpéXYI"O.]'IbHI/IKa IIpu pE€IICHUHN 3a1a4.
HpI/IMeHHTB IIOJIYYCHHBIC 3HAaHUA Ha IMPAKTHUKE — CTPOUTH MAaTEMAaTUYCCKHUEC MOACIU OJIA 3aJga4 peanLHoﬁ KHN3HU u IMPOBOIUTH
COOTBETCTBYIOIIME BBIYHCIICHHA C IPUMCHCHUEM HO,I[O6I/I$I U TPUT'OHOMETPHHU (HOHBSYHCB, rac HCO6XOI[I/IMO, KaJ'IBKy.]'IHTOpOM).

[IpenMeTHbIe pe3ybTaThl OCBOCHUSI IPOTrPaMMbI Y4EOHOT0 Kypca K KOHIly o0yueHus B 9 Kiacce:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIUU OCTPHIX YIJIOB, HAXOJIUTH C X IMOMOIIBIO Pa3IMYHbIE JIEMEHTHI IPSIMOYTOJIBHOTO TPEYTOJbHUKA («pelIeHre
IPSIMOYTOJIBHBIX TPEYTOJbHUKOBY»). HaxonuTe (C MOMOIIBI0 KaNbKYyJASTOpA) MAMUHBI M YTIIBI IS HETAOIMYHBIX 3HAUCHUU.

[Tonb3oBatbes  (opMylnaMu TpPHUBENEHHUS W OCHOBHBIM TPUTOHOMETPHUYECKHM TOXAECTBOM JUJISI HAXOXJCHHUS COOTHOIICHUN MEXIY
TPUTOHOMETPHUYECKUMH BETUYMHAMU.

Hcnonb30BaTh TEOpEMbI CHHYCOB M KOCHHYCOB JIJIs1 HAXO0XK/ICHUS Pa3IMYHBIX JIEMEHTOB TPEYTOJIbHUKA («PEelIeHUe TPEYroJIbHUKOBY), TPUMEHSTh UX
MIPU PEIICHUU T€OMETPUUYECKUX 3a/1ay.

Bnagers mnousTHMsMH 1npeoOpa3oBaHHs TOA00Ms, COOTBETCTBEHHBIX JJIEMEHTOB M0A00HBIX ¢uryp. Ilonap3oBaThCcsi cBoiicTBamMu MOa00Us
MPOU3BOJBHBIX (DUTYP, YMETh BBIYUCIATH JUIMHBI U HAXOAUTH YIIIbl y MOA00HBIX (uryp. IlpuMensaTs cBoiicTBa mogoOus B MpakTHUECKUX  3ajadax.
YMeTb NpuUBOIUTH NPUMEPHl TMOAOOHBIX  (UTYPB OKPYKAIOIIEM MUDE.

[Tonp30BaTbCs TEOpEMaMu O MIPOU3BEACHUN OTPE3KOB XOPJ, O IMPOU3BEIEHUH OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeJIbHOM.

[Tonp30BaTbcs BEKTOpaMH, IOHUMATh UX TEOMETPUUECKUN U (PU3NYECKUN CMBICI, IPUMEHATh UX B PELICHUU T'€OMETPHUECKUX U (PU3MUECKUX 3a/1ay.
[IpumeHATH CKaJIIpHOE TPOU3BENECHNE BEKTOPOB JIJIsl HAX0XKIEHUS JJIMH U YIJIOB.

ITosp30BaThCA METOIOM KOOPAMHAT Ha IJIOCKOCTH, IPUMEHSATH €0 B PEIIEHUHA T€OMETPUUECKHUX U MPAKTUYECKUX 3a/1a4.

Brnanets moHATHAMU NPaBUIBHOTO MHOTOYTOJIBHUKA, JAJIMHBI OKPYXHOCTH, JUIMHBI TyTH OKPYXKHOCTH U PaJUaHHON Mephl yIiia, yMETh BBIYUCIATH
IUIOLIA/lb Kpyra U ero yacTeil. [I[puMeHsTh NOaydeHHbIE YMEHUS B IPAKTUYECKUX 33a4ax.

HaxoauTs ocu (MM LIEHTPBI) CAMMETPHH GUTYP, TPUMEHATH ABHXKEHHSI TNTOCKOCTHB MPOCTEHUIITNX CITydasX.

[IpuMeHATh MONyuyeHHbIE 3HAHHUS HAa MPAKTUKE — CTPOUTh MaTeMaTHYeCKHEe MOMAETH IS 3a1a4 peasbHOI KU3HU " MIPOBOJUTH
COOTBETCTBYIOIIIME BBIYMCIICHUS C MPUMEHEHUEM T10/1001s1 U TPUTOHOMETPHUECKUX (PYHKIMIH (OB3YACh, Iie HEOOXO0AUMO, KAJbKYISATOPOM).
TEMATHUYECKOE INTAHUPOBAHUE

7 KJIACC
HaumenoBanue paznena Konunuectso OcHoBHOE OCHOBHBIE BHJIBI I€ATEIBHOCTH 00Y4aIOIINXCs
(Temsbl) Kypca 4acoB cozepKaHue
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[Ipocreliline reoMeTpUIEeCKUe 14 [Ipocreiimue ®opMyIMPOBATH OCHOBHBIE IOHATHS U onpeesicHus. Pacno3naBarb
burypbl UMX CBOICTBA. reoMeTpUYecKue M3YYEHHbIE TeOMeTpUUecKe (PUTyphl, ONpeaeasiTh UX B3aUMHOE
H3mepeHne reoMeTpuaeckux OOBEKTHI. pacmojokKeHne, BHIMOJHATHUYEPTEK 110 YCIOBUIO 3aa4u.
BEJIMYUH MHOTrOyroJNbHUK, IIpoBoauTH NpoCTEiiINe MOCTPOSHHUSI C TOMOILBIO HUPKYIISU
JOMaHasl. JIMHEUKH.
CMexHbIe U H3mepsATH JIMHEHHBIE U YTIIOBbIE BEIMUYUHBI TEOMETPUUECKUXHT
BEPTHUKAIbHBIE YTJIbI. MPAKTUYECKUX O0OBEKTOB.
Pa6ora OnpenensiTh «Ha ria3» pa3Mepsl pealbHbIX 00bEKTOB,
C IpOCTEHIIUMU NPOBOJIUTH IPYOYIO OLIEHKY UX Pa3MEPOB.
YepTeKaAMH. Pemathb 33a1auu Ha BEIYMCIICHHUE JUIMH OTPE3KOB U BEJIMYUHYTIIOB.
W3mepenue TMHEHHbBIXU Pemathb 331auu Ha B3aMMHOE PaCIOI0KEHUE
YIJIOBBIX BEUYHH, reoMeTpu4YecKux Guryp.
BBIUHCJICHHE OTPE3KOBU IIpoBoauTsk KIaccuPpUKaINIO YIIIOB, BBIYHCIAATH
YTJIOB JIMHEWHBIE U YIJIOBbIE BETUYNHBI, MPOBOAUTH
HE0OXOIUMBIE T0Ka3aTeNbHBIE PACCYKICHUSI.
3HAKOMHUTBCS ¢ MCTOPHEH Pa3BUTHUS T€OMETPUU
TpeyronbHUKH 22 [TonsiTe 0 paBHBIX Pacno3naBaTthb mapbl paBHBIX TPEYTOJIHPHUKOB HA TOTOBBIXYEPTEkKAX (C

TPEYTrOJbHUKAX U

yKa3aHUEM MPU3HAKOB).
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IIEpBUYHBIE
MIPE/ICTABIICHUS

0 paBHBIX (hUTypax.
Tpu npuzHaka
paBeHCTBA
TPEYrOJIbHUKOB.
[Ipu3naku paBeHCTBa
MPSAMOYTOJIBHBIX
TPEYrOJIbHUKOB.
CBOWCTBO MeIHUAHBI
MPSIMOYTOJIBHOTO
TPEYroJIbHUKA,
MPOBEIEHHOMN

K TUIIOTEHY3E.
PaBHOOe1peHHbIE U
PaBHOCTOPOHHHUE
TPEYrOJIbHUKH.
IIpu3Haku u cBOKCTBA
pPaBHOOEIPEHHOTO
TPEYTrOJIbHUKA.
HepasencrBas
TEOMETPHUHU.
IIpssMOyTONIBHBIN
TPEYTOJIbHUK C YTJIIOMB
300

BbiBoauTh ciiecTBUS (PaBEHCTB COOTBETCTBYIOLIUXAJIEMEHTOB) U3
PaBEHCTB TPEYTOJIbLHUKOB.

®opMyJIMPOBATH ONPEIEIICHUS: OCTPOYTOJIBHOTO, TYIIOYTOJILHOTO,
MPsIMOYTOJIBHOTO, PaBHOOEIPEHHOT'0, PABHOCTOPOHHETO
TPEYTroJIbHUKOB; OMCCEKTPUCHI, BHICOTHI,METUAHBI TPEYTOJIbHUKA;
CEpEeIMHHOrO MEePHEHANKYISIpa OTpe3Ka; MepuMeTpa TPEyTroIbHHKA.
®opMyJIMPOBATH CBOICTBA U MPU3HAKHU PABHOOEAPEHHOTO
TpEeYrojbHUKA.

CTpouThb YepTexH, pemaTh 3aa4M C IOMOIILIOHAX0XKICHUS PAaBHBIX
TPEYrOJIbHUKOB.

IIpumeHSITH TPU3HAKU PABEHCTBA MIPSMOYTOIbHBIX

TPEYroJIbHUKOB B 337a4ax.

Hcnonb3oBath uppPOBBIE PECYPCHI 1JI HCCJIeI0BAHUS

CBOICTB U3y4aeMbIX (uryp.

3HAKOMHUTBCS € MCTOPHEH Pa3BUTHUS T€OMETPUU
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[TapamuienpHble IpsiMBbIE, CyMMa 14 [TapannenpHble MIpsMBIE, PopMyJIMPOBATh NOHATHE NIAPAJUICIBHBIX MIPSMBIX,
YIJI0B TPEYTOJIbHUKA ux cBoiicrBa.Hakpect HAXOAHMTh IIPAKTHYECKUE IPUMEPBI.
JeKanue, H3y4yaTh cBOWCTBA yII0B, 00pa30BaHHbBIX IIPU IIEpECEUEHUH
COOTBETCTBEHHBIE U IapauIeIbHBIX NPAMBIX ceKylel. IIpoBoanTh A0Ka3aTenbCTBA
OJIHOCTOPOHHUE YTJIBI, HapajyIeNIbHOCTH JIBYX MPSIMBIX C HOMOILBIOYTJIOB, 00pa30BaHHbIX IIpU
00pa3oBaHHbIE [IEPECEYCHUH ITUX NPSAMBIX TPEThEH IPSIMOM.
IIPY [IEPECEUEHUH BeruncasaTs CyMMy yIJIOB TPEYTOJbHUKA U MHOIOYT'OJIBHUKA.
[apaJUIEIIbHBIX IPSIMbIX HaxoauThb uncnoBble U OyKBEHHbIE 3HAYEHUS YIJIOB
cekyuieit). [Ipusnax B T€OMETPUYECKHUX 33[]a4aX C UCIIOJIb30BAHUEM TEOPEMO CyMME
[apAJUIEIbHOCTH MPSIMBIX YIJI0B TPEYTOJIbHUKA U MHOTOYT OJIbHUKA.
4yepes paBeHCTBO 3HAKOMHTBCS C HCTOPHEH Pa3BUTHS T€OMETPUU
pPacCTOSSHUNOT TOYEK
OJIHOM IIPSIMOM 1O BTOPOU
IPSAMOH.
Cymma yrios
TPEYroJIbHUKA.
Buelnue yrist
TPEYroJIbHUKA
OKpy’>KHOCTb U KpYT. 14 OKpyKHOCTb, XOpAa U ®opMyIMpPOBATH ONPEAEICHN . OKPYKHOCTH, XOPAbL JUaMETpa U
['ecomerpuueckue JMaMeTp UX CBOMCTBA. KacaTeJIbHOU K OKpYKHOCTU. M3y4aTh UX CBOWCTBA, IPU3HAKH,
[IOCTPOEHUS KacarenbHas CTPOUTD YEPTEKH.

K OKPY>KHOCTH.
OKpy’KHOCTb,

BIIMCaHHAas B yroJl.

HccaenoBarhb, B TOM 4UCIIE HCIOJAB3YH HH(POBLIE pecypcehl:
OKPYKHOCTb, BIINCAHHYIO B YI'OJI; LIEHTP OKPY>KHOCTH, BIIUCAHHOH B
yIOJI; PAaBEHCTBO OTPE3KOB
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ITousTue o 'MT,
IpUMEHEHHE

B 3aj1ayax.
buccekrpuca u
CEpEMHHBIN
HEePHEHIUKYIISIP
KaK FreOMeTpU4ecKue
MecTa TOYEK.
OKpyKHOCTB,
OIKCaHHAsI OKOJIO
TPEyroJbHUKA.
OKpy»XHOCTB,
BIIMCAaHHAs

B TPEYTOJIbHUK.
IIpocreiimue
3a1a4u

Ha [IOCTPOEHUE

KacaTeNIbHBIX.

HUcnoas3oBars meroa I'MT 1151 1okazatesnbCTBa TEOPEM O
MePECCUCHUH OMCCEKTPHC YIIIOB TPEYTOJIbHUKA U CEPEIMHHBIX
MEePIEHIUKYIISIPOB K CTOPOHAM TpeyrojibHUKAC roMotisio ['MT.
OBJaageBaTh NOHATHSMH BIIMCAHHOM M OIMCAHHOM
OKPYXHOCTEH TpEyrojibHUKA, HAXOAUTH LIEHTPHI ITUX
OKPY>KHOCTEH.

PemiaTh OCHOBHBIC 32/1a4M HA MOCTPOEHHUE: YIiia, PABHOTO TaHHOMY;
CEpEeIUHHOTO MEePIEHANKYISIpa JAHHOTO OTPE3Ka; MPSMOii,
MPOXOJIAIICH Yepe3 JaHHYIO0 TOUKY U NEePIeHIUKYISPHON JaHHON
MPsIMOI; OMCCEKTPUCHI TaHHOTOYTIIA; TPEYTOJIbHUKOB

10 Pa3JIMYHBIM JIEMEHTaM.

3HAKOMUTBCS € MCTOPHEH Pa3BUTHUS T€OMETPUU

[loBTOpEeHue, 0600IIeHNE 4 [ToBTOpeHue u Pemath 3aga4u Ha MOBTOPEHHE, MILTIOCTPUPYIOIINE CBAZUMEXKTY
3HAHUI 000011IeHIE OCHOBHBIX Pa3IMYHBIMHU YaCTSMH Kypca
MOHATUI U METOJIOB Kypca
7 Kyacca
OBUIEE KOJIMYECTBO 68
YACOB IT10 ITPO'PAMME
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8 KJIACC
Haumenosanue paznena KomnuectBo OcHoBHOE OCHOBHBIE BH/IbI A€ATEIBHOCTU 00Y4arOIUXCs
(Tembl) Kypca 4acoB cojiepKaHue

HUeThIpEXyrobHUKN 12 [Tapaytenorpamm, ero N300paxarh 1 HAXOAUTH HA YEPTEKAX YETHIPEXYTOJIbHUKN PA3HBIX
IIPU3HAKU U CBOMCTBA. BHJIOB U UX 2JIEMEHThI. POpPMYJIHPOBATH ONPEACICHHS:
Yacrasle cnyyan napasuieJorpaMMa, IpsIMOyroJIbHUKa, poM0Oa, KBaJiparta, TpaneuH,
HapajuIeIorpaMMoB paBHOOOKOMTpanenuu, NpsMOYrojabHON Tpareuuy.
(mpsAMOYTOJILHUK, POMO, Jloxa3pIBaTh M HCIOJIb30BATH NIPH PELICHUH 32124 IPU3HAKU U
KBaJlpaT), X MPU3HAKU U CBOICTBa: MapaijienorpaMma, npsiMOyrojbHUKa, pom0a, KBajaparta,
cporictBa. Tpanenus. Tparneuuy, paBHOOOKONTpanenuu, npsMoyrojJbHON TpanenuH.
PaBHoOOKast 1 IIpuMeHsATE MeTOA  YABOCHUS MEIMAHBl TPEYTOJIbHUKA.
MIPSIMOYTOJIbHAS Hcnonb3oBath UPpPOBEIE peCypChl ISl UCCIEI0BAaHUS CBOMCTB
Tpaneuuu. n3y4aeMbIx (uryp.
Meron ynBoeHus 3HAKOMMTBCS C HCTOPHeEii pa3BUTHS T€OMETPUU
MEMaHBI.
[enTpanbHas
CUMMETpUs

Teopema ®aneca u TeopemMao 15 Teopema Paneca n IIpoBOaAMTH NOCTPOEHUSI C IOMOLIBIO HUPKYIISI U IMHEUKHC

POTIOPIIMOHATBHBIX OTPE3Kax,
0/100HbBIE TPEYTOJIbHUKH

Teopema

0 TIPOTTOPIIMOHATIEHBIX
OTpEe3Kax.

Cpenssis TuHUAS

TpeyrojbHUKa.

HCIOJIb30BaHuE TeopeMbl Daseca U TeopeMbl

0 IIPONOPIMOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
MIPONOPIMOHAIBHBIA OTPE3OK.

HpOBO}II/ITb A0Ka3aTEeJIbCTBO TOT'O, UTO MEAHWAHBI TPCYTrOJIbHUKA
NIePECEKa0TCsl B OJJHOM TOUKE, U HAXOAUTh
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Tpaneuus, e€ cpeauss
JIAHUA.
[TponopuroHaabHBIC
OTPE3KH.

[entp Macc

B TPEYTOJIbHUKE.
[ToxoOusIe
TPEYTrONbHUKH. TpH
MIPU3HAKa 01001
TPEYrOJIbHUKOB.
[Ipumenenune
nmonoous

MIPU PEIICHUH
MPaKTUYECKHX 3a7a4

CBSI3b C IICHTPOM MAacc, HAXOAMTh OTHOIIICHUE, B KOTOPOMMEIHAHBI
JENIATCS TOYKOH MX MEPECCUCHHUS.

HaxoauTh 110100HbBIC TPEYTOJIbHUKN Ha TOTOBBIX YEPTEXkKAXC
yKa3aHUEM COOTBETCTBYIOIIMX MPU3HAKOB MOT00HS.

Pemathb 3a7a4u Ha MOA00HBIC TPEYTOJIBHUKH C TTIOMOIIBIO
CaMOCTOSITEJILHOTO MIOCTPOCHUS YePTEeIKel U HAX0XKICHHUS 110 TI00HBIX
TPEYrOJIbHUKOB.

IIpoBoauTH T0KA3ATEJBCTBA C HCII0JIb30BAHUEMITPU3HAKOB
noxoous.

Jloka3pIBaTh TPU MPH3HAKA IOJJOOHS TPEYTOJIBLHUKOB.
IIpuMeHsATH MOJTy4YCHHBIC 3HAHUS TIPU PEIICHUU

FCOMETPHYCCKUX M MPAKTUYCCKHX 3a7ay.

3HAKOMHTBCS C HCTOPHUE Pa3BUTHS T€OMETPUU

[ Imomans. Haxoxnenue
IJIOMIAJEN TPEYTOJIBHUKOB 1
MHOTOYTOJIbHBIX (QUTYP.
[1nomaau not0OHBIX GUryp

14

CBolicTBa IUIoUaaen
TEOMETPUUECKHUX
¢uryp.

dopMyItbl 1JIs
IUIOIIa U
TPEYTOJIbHUKA,
napajienorpamMmma,
Tpanemuu.
Brrancnenue

IUIOMIAAEH CIIOKHBIX
dburyp.

OgiageBaTh NePBUYHBIMHU NPEACTABJICHUAMH 00 001IeHTEOPUH
wioaau (Mepsol), GopMyaIHpPOBATHL CBOMCTBA IIJIOLIA/IN, BEISICHATh
WX HarJISIAHBIA CMBICI.

BeiBoauTh (OopMYIIBI TUIONIAU TapaAIIIEIOrpaMMa,

TPEYroibHHUKA, TPAneuu U3 GopMyJIbl IO

MPSIMOYTOJIbHUKA (KBaApaTa).

BoiBoauTh (hOpMyIIBI IITOMIAN BBITYKIOTO YETHIPEXYTOJIbHUKA
yepes AuaroHanu u yroa mexay Humu. Haxoaurts romanu ¢uryp,
M300paXEHHBIX Ha KJIeTyaTolOyMare, HCIOJIb30BATh pa30neHNe
(Gurypsl Ha YaCTH U TIOCTpauBaHUE.
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[Tnomanu duryp

Ha KJIeT4aToil Oymare.

IInomany moao0HBIX
¢buryp.

3amaun

C MPAKTUYECKUM
CoZICpI)KaHUEM.
Pemenue 3agau

C IOMOIIILIO METOJIa
BCIIOMOT'aTeIbLHOM

ILIOLIAA

Pa36upaTh npuMepbI UCIIOJIH30BaHUs BCIIOMOTaTEIbHONILIONIAIN
JUISL PEIICHUS] TEOMETPHYCSCKUX 3a/1a4.

HaxoauTsp 1miomaay no1o0HbIX Guryp.

BbIYMCIATH IUIOMIAIN Pa3IMIHbIX MHOTOYTOJIbHBIX Guryp.Pemarn
3a/1a4M Ha IUIOMIA/b C TPAKTUYCCKUM COICPKAHHEM
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Teopema [Tudaropa u
Hayaya TPUrOHOMETPHUHU

10

Teopema [Tudaropa, neé
MIpUMEHEHHE.
Onpenenenue
TPUTOHOMETPHUYECKUX
(GYHKIHA OCTPOTo yriia
MPSIMOYTOJIBHOTO
TPEYTroJIbHHKA,
TPUTOHOMETPHUYECKHE
COOTHOILIEHUS

B IIPSIMOYTOJILHOM
TpeyrojbHUKE.
OcHOBHOE
TPUTOHOMETPUUYECKOE
TOXJECTBO

Hoxa3piBaTh Teopemy [ludaropa, ucnoab3oBathb e€B
MPAKTUYECKUX BBIUMCICHUSIX.

@ opMyJIMPOBATH OIPEICICHNUS TPUTOHOMETPUUECKUX D YHKITUI
OCTpOTrO yria, MPOBEePATh UX KOPPEKTHOCTb.

BbIBOAMTH TPUTOHOMETPUUECKHE COOTHOLICHHSIB
MPSIMOYTOJIBHOM TPEYTOJIbHHKE.

HccnenoBarh COOTHOUICHHS MEKIY CTOPOHAMU B MPSMOYTOJIBHBIX
TpPEYroJibHUKax c yriamu B 45° u 45°; 30°

u 60°.

Hcnoab3oBath GopMyIbl IPUBEACHUS U OCHOBHOE
TPUTOHOMETPHUECKOE TOXKJIECTBO JIJISI HAXOXKIECHUSI COOTHOLICHHI
MEX1Yy TPUTOHOMETPUUYECKUMHU (QYHKIIUSIMUPAIUYHBIX OCTPHIX
yTJIOB.

IIpuMeHATH [TOJIyYEeHHBIE 3HAHNUS U YMEHUS TIPU PELICHUH
MIPaKTUYECKUX 3a7ad.

3HAKOMHTBCS C HCTOPHEH pa3BUTHS T€OMETPUU
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YTIIbl B OKPYKHOCTH.
Briucansble u onucaHHble
YEThIPEX YT OJIbHUKU.
KacarenbHble

K okpyxHocTH. Kacanue
OKPY’KHOCTEMN

13

Brmicanneie u
LEHTPAJIbHBIC YTJIbI,
YTOJI MEXITY
KacaTeJIbHOH 1
XOPJOH.

Yriasl MEXIY
XOpJlaMH 1
CEeKYLIUMHU.
Bnucannbie u
OIMCaHHbBIE
YEeThIPEX YT OJIbHUKU, UX
MPU3HAKU U CBOWCTRBA.
[IpumMeHeHue 3Tux
CBOICTB

P pELLICeHUN
r€OMETPUUYECKUX
3ajad4.

BzaumHoe
pacIoyIoKEHUE ABYX
OKPYKXHOCTEH, 00I1IHe
KacaTeJIbHBIE.
Kacanmne
OKPY>KHOCTEMN

®opMyJIMPOBATh OCHOBHBIE ONPE/ICTICHUS, CBI3aHHbIC

C yrjlaMu B Kpyre (BIHCAHHbBIN YroJ, HeHTpalibHbli yron). Haxoauts
BIIMCAHHBIE YTJIbl, ONMUPAIOIINECS HA OJHY AYTY,BBIYUCIATDH YIIIBI C
MTOMOIIIBIO0 TEOPEMBI O BIIMCAHHBIX yriaX, TEOPEMbl O BIUCAHHOM
YeThIPEXYTOJIbHUKE, TEOPEMBI O LIEHTPAJILHOM YTJI€.

HccnenoBathb, B TOM 4ncie ¢ TOMOIIBIO IIUGPOBBIX PECYPCOB,
BITMCAHHBIC M OMHCAHHBIC YETHIPEXYTONbHUKH, BBIBOAUTH HX
CBOICTBA U MPHU3HAKHU.

Hcnonb3oBaTh 5TH CBOWCTBA U IPU3HAKU MIPH PEIICHUN3aau
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[ToBTOpenue, 06001IeHNE 4 [ToBTOpEHNE OCHOBHBIX Pemath 3a1a4mn Ha NOBTOPEHHE, WILTIOCTPUPYIOIINUE CBAZUMEKIY
3HAHUN MOHITHI UMETOJIOB Pa3IMYHBIMU YacTsMHU Kypca
KypcoB 7 1 8KJIacCOB,
000011IeH1E 3HAHUIT
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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MeTpHudeckre COOTHOLIECHUS

B OKPY’KHOCTH

0 IpeoOpa3zoBaHu
og00us..
COOTBETCTBEHHBIC
DJIEMEHTEHI TTOI00HBIX
¢uryp.

Teopema

0 TIPOU3BEICHUN
OTPE3KOB XOpI,
TeopeMa

9 KJIACC
HanmeHnoBanue pa3zzaena KonuuectBo OcHoBHOE OCHOBHBIE BUJIbI JEATEIILHOCTH 00Yy4atOIINXCs
(Temsl) Kypca 4acoB coJIepyKaHKe

Tpuronomerpus. Teopembl 16 Onpenenenue @DopMyJHPOBATH ONpeaeTeHHsI TPUTOHOMETPUUYECKUX (PYHKITHI

KOCHHYCOB M CHHYCOB. TPUTOHOMETPUUYECKUX TYNBIX U IPSIMBIX YTJIOB.

PelieHne TpeyroJbHUKOB ¢byskui yrios ot 00110 BbIBoauTH TEOPEMY KOCUHYCOB U TEOPEMY CHHYCOB(C
18001, ®opmyibl pazycoM OMHMCAHHOMN OKPYKHOCTH).
MIPUBEJICHUS. BoiBoauTh (hopMyJibl /151 BIYUCIEHUS TJIOMIA/1ei
TeopeMa KOCHHYCOB, € HCNOJIb30BAHUEM TeopeM TpUroHomerpuu (popmyna miomaau
TeOpeMa CUHYCOB. TPEYTroJbHHUKA UYepe3 JIB€ CTOPOHBI M YTOJI MEXIYHUMH, popmyna
Pewenue IUIOLIAU YETHIPEXYTOJIbHUKA YepPEe3 €ro IUArOHaIN U YIoJl MEXIY
TPEYrOJIbHUKOB. HUMH).
[IpakTrueckoe Pemiars TpeyrojabHUKH.
MIPUMEHEHHE PemaTh nmpakTuueckue 3a1auu, CBOASIIUECS
JTIOKa3aHHBIX TEOPEM K HaXO0JICHUIO Pa3JIMYHBIX 3JIEMEHTOB TPEYrOJIbHUKA

[Ipeo6pa3oBanue nogoous. 10 [lonsitue OcBauBaTh noHsiTHE ITpeoOpazoBanus nonoodus. Mceenenoparb

OTHOIIIEHUE JIMHEHHBIX 3JIEMEHTOB (PUTYPIIPH MPE0OPa30BAHUN
nog00us.

Haxoauthb mpuMepsI MoJ00us B OKPYKaOIIEH
TeMCTBATEIILHOCTH.

BbpIBOAUTHL METPHUECKHE COOTHOIICHUS MEXTY OTPE3KaAMHUXOP/I,
CEKYIINX W KaCaTEIbHBIX C UCTIOJIb30BAHUEM BITMCAHHBIX YTIIOB U
MO00HBIX TPEYTOJILHUKOB.

Pemars reomeTpruyeckue 3a1a4u U 33/1a41 U3 PEATbHOV>KU3HHU C
HCIIOIb30BaHUEM ITOJJOOHBIX TPEYTOJIbLHIUKOB

79



denepanbhas pabovast mporpamma | Matemaruka. 5-9 kinaccel (0a30BbIi YPOBEHB)

0 MPOU3BEIACHUH
OTPE3KOB CEKYITHX,
TeopeMa o KBajipaTe
KacaTeJIbHOM.
[Ipumenenuen
perieHun
T€OMETPUUYCCKUX
3a1a4

Bekrops!

12

Omnpenenenue
BEKTOPOB, CII0KEHUEH
BBIUUTAHUE BEKTOPOB,
YMHOKE€HUE BEKTOpaHa
YUCIIO.

Ou3NYECKUil U
F€OMETPUYECKUI CMBICTT
BEKTOpOB. Pa3znoxenune
BEKTOpAro AByM
HEKOJUJTMHEapHbIM
BEKTOPAM.
Koopanuatet

BEKTOpA.

CxanapHoe
MIPOU3BEJCHUE
BEKTOPOB, €T0

Hcnosb30BaTh BEKTOPHI KaK HAPABIICHHBIE OTPE3KH,
HCCI1e10BATH TEOMETPHUSCKUH (TIepeMeIeHne) U Gu3nIecKuit
(cuna) cMBICIIBI BEKTOPOB.

3HaTH onpeeleHUs1 CYMMbI U Pa3HOCTH BEKTOPOB, YMHOXKEHHUS
BEKTOpa Ha YHUCJI0, MCCJIeI0BATh T€OMETPUUECKUI U PU3HUECKU
CMBICIIBI 3THX onepauuii. PemaTs reoMeTpudeckue 3a1auu ¢
HCIIOJIb30BAaHUEM BEKTOPOB.

PackiiaapiBaTh BEKTOP 10 IBYM HEKOJUIMHEAPHBIMBEKTOPAM.
Hcnoab30BaTh CKaIsIpHOE IPOU3BEICHUE BEKTOPOB,

BBIBOAUTDb €I'0 OCHOBHBIC CBOMCTBA.

BeryucasaTe cymMmmy, pa3HOCTb U CKaJISIPHOE IPOU3BEIECHUEBEKTOPOB
B KOOpAMHATAaXx.

HpPlMeHﬂTb CKaJIApHOC NPOU3BEACHHUEC AJId HAXOXKIACHUAIINH U
YTJIOB
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MIPUMEHCHHE

JUIS HAaX 0K ICHUS
JUTVH U YTJIOB.
Pemrenue 3amau

C TTOMOIIIBIO BEKTOPOB.

HpI/IMCHCHI/IC BCKTOPOBIJIA

pelieHus 3aaad Guuku

I[eKapTOBBI KOOpZMHATbIHA
IIJIOCKOCTHU

JlexapToBbI
KOOpPAMHATHI TOYEKHA
IIJIOCKOCTH.
YpaBHEHHE IPSAMOIA.
YpaBHeHue
OKPY>KHOCTH.
Koopaunarel Touek
[IepeCCUYCHUs
OKPY>KHOCTH U
MIPSIMOM.

Meron KoOpAUHAT IIpU
peLieHnn
r€OMETPUYECKUX 3a/1aY,
MIpaKTUYECKUX3a1a4

OcBanBaTh NOHATHE NPSIMOYTOJIBHONU CUCTEMBbI

KOOP/AMHAT, IeKapTOBBIX KOOPAWHAT TOUKH.

BbiBoAUTB ypaBHEHUE NPSIMOM U OKPYKHOCTH. BbIAeJISITBIIONHBIIH
KBaJIpaT JUIsl HAX0XKJIEHUS LIEHTpa U paJnyca OKPYKHOCTH I10 €€
YPaBHEHHUIO.

Pemathb 3a1a4u Ha HAXOXIEHHUE TOUEK NIEPECEUEHUS NIPSIMBIX U
OKPY>KHOCTEH C IOMOIIBI0 MeTo1a KoopAauHat. Mcnoab3oBarth
CBOMCTBA YIJIOBOTO KO PHUIMEHTA IPSIMOUIIPH pellIeHUH 3aad, JUIs
OIIPEACIICHUS PACIIOJIOKEHUS TPSIMOM.

IIpuMeHATH KOOPAUHATHI IIPU PELIEHUN T€OMETPUUYECKUX U
MPaKTUYECKUX 3aj]ad, AJIs HOCTPOECHUS MaTEMaTHUECKUX MOJIEIeN
peanbHbIX 337a4 («METOA KOOPAMHATY).

Iosb30BaTBHCS 7151 TOCTPOEHUS U UCCIIETOBAHUM

IU(GPOBBIMU PECYPCAMHU.

3HAKOMMTBCS C HCTOPHEH pa3BUTHS T€OMETPUU

81



denepanbhas pabovast mporpamma | Matemaruka. 5-9 kinaccel (0a30BbIi YPOBEHB)

[IpaBuibHBIE
MHOTOYTOJIbHUKU. J{TuHa
OKPYKHOCTH UILJIOLIA/Ib

Kpyra.
Brruncienue miomaaei

[IpaBuibHbIE
MHOT'OYTOJIbHUKH.
Yucno [1. JInuna
OKPYXHOCTH, TyTH
OKPY>KHOCTH.
Panuannas mepa
yria.

[Lmomane kpyra,
CEKTOopa, CerMeHTa

@ opMyIUPOBATH OIPEJICIICHUE MTPABHILHBIX MHOTOYTOJIbHUKOB,
HAXOIUTH UX d1eMeHTHI. [10J1b30BaThCsI IOHSATHEM JTHHBI
OKPY>KHOCTH, BBEJICHHBIMC TTOMOIIIBIO TTPABUIIBHBIX
MHOTOYTOJIbHHKOB, OMPeaeasiTh YACIO [, JUTMHY AYTH U paJUaHHYIO
Mepy yria.

IIpoBoauTh MEpPEX0 OT paIMAHHON MEPHI YIIIaK

IpajyCHON 1 Ha00OPOT.

OnpeaensiTh MIOIMAIL KPyTa.

BoiBoauTs ¢opmyJisl (B rpalyCHOM U pajiuaHHON Mepe)uis JJTHH
JyT, TUIOINAJIeH CEKTOPOB M CErMEHTOB.

BoryucasiTe 1wiomaau Guryp, BKIFOYAOIINX JJIEMEHTHI
OKPYKHOCTH (KpyTa).

HaxoauTth miomaan B 3aja4ax pealbHOMN KU3HU

JIBH>KEHUS IITIOCKOCTH

TTonsaTHE O NBWKEHUH
IIOCKOCTH.
[TapannenbHbIA
MEPEHOC, TOBOPOT
[Ipumenenne

MpU PENIEHUH 3a7a4

Pa30upath npumepsbl, WLTIOCTPUPYIOIINE TOHITHS

JIBUKECHMUSL.

DopMyJMPOBATh OIIPEACICHUS IapAJIEIBHOTO IEPEHOCA,I0BOPOTA U
0CEBOM CUMMETPHUH. BBIBOAMTHL UX CBOMCTBA, HAXOAMTH HEIIOABUKHBIC
TOUKH.

HaxoauThb LEHTpHI U OCH CUMMETPUN TpocTeHIuX uryp.
IIpumeHsTH MapansenbHbIi NEPEHOC U CUMMETPUIO MIPU PELICHUN
reoMeTPUUECKUX 3a/1a4 (pa30uparb MpUMeEpHI).

Hcnonb3oBath U1l TOCTPOCHUS U HCCIIeI0BaHUNIIU(POBBIE

pecypchl

[ToBTOpEeHUE, 0600IICHHE,

CUCTEMAaTHU3alus 3HAaHUU

[ToBTOpEHNE OCHOBHBIX

OOHATUHI U

OnepupoBaTh NOHATHAMU: QUTypa, TOUKA, IpSAMasi, yrod,

MHOTOYTOJIbHUK, paBHOOEIPEHHBIN U paBHOCTOPOHHUH
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METOJI0B KypcoB 7—9
KJ1aCCOB, 0000IIIeHNEN
cucreMaTu3anus
3HAHUM.
[Ipocreiimue
reoMeTpuueckue GUrypsl
U UX CBOMCTBA.
H3mepenne
F€OMETPUUYECKHUX
BEJIMYUH.
TpeyroapHUKH.
ITapannenwHbie 1
MEePHEHAUKYISIPHBIE
MpsIMBIE.
OKpy>KHOCTB U KpYT.
I'eomerpuueckue
IIOCTPOEHUS. YTIIbI
B OKPY>KHOCTH.
Bnucannsie u
OMHCaHHBIE
OKPY>KHOCTH
MHOT'OYTOJIbHUKOB.
[Ipsimas n
OKPY>KHOCTBb.
YUeThIpEXYrOIbHUKH.
Bnucannsie

TPEYTOJIbHUKH, IPSIMOYTOJIbHBIN TPEYTrOJIbHUK, MEIMAHA,
OMCCEKTpHCa U BbICOTA TPEYTOJbHHUKA, TApAJIJICIIOrPaMM, poMO,
NPSAMOYTOJIbHUK, KBaJApaT, TPAINELUs; OKPYKHOCTb, KacaTellbHas;
PaBEHCTBO U 1Moo0ue Guryp, TpEyroJIbHUKOB; MapaLICIbHOCTh U
MEePIEHANKYISIPHOCTD MPSMBIX, YTOJ MEXY MPSAMBIMU, CAMMETPHUS
OTHOCHUTEIIbHOTOUYKH U MPSAMOM; JUIMHA, pPACCTOSIHUE, BEIMYMHA YIJIa,
IO/, IEPUMETP.

Hcnoab3oBatrh popmyJibl: IEPUMETPA U IIJIOIIATN
MHOTOYTOJIbHUKOB, JIJTMHBI OKPY>KHOCTH U IIJIOLIAAH Kpyra,00béma
MPSIMOYTOJIBHOTO MapajuielienuIie 1a.

OnepupoBaTb NOHATHSIMHU: [IPSMOYTOJIbBHAS CUCTEMA

KOOPJIMHAT, BEKTOP; MCMOJIb30BATh 3TH MOHATHS IS
MIPEJCTABIICHUS JAHHBIX U PELICHUS 3a/1a4, B TOM YUCIIEU3

JIPYTUX y4eOHBIX MPEAMETOB.

Pemars 3a5a4u Ha NOBTOPEHUE OCHOBHBIX NTOHATHM, UILTFOCTPALIUIO
CBA3EH MEXIY pa3IMuYHbIMU YacTAMH Kypca.BeiOupars meton s
peLIEHUs 3a1a4uu.

Pemath 3aga4u 13 MOBCEIHEBHOM KU3HU
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Y OITMCAHHBIC
YETHIPEXYTOJIbHUKH.
Teopema ITudaropa u

Haydajla TPUHT'OHOMETPHH.

Pemtenne o0Omux
TPEYroJIbHUKOB.
IIpaBunbHBIE
MHOI'OYT OJIbHUKHU.
[IpeobpazoBanms
IIJIOCKOCTH.
JBmwxkenus. [Togooue.
Cummerpust.
IImomane. Beraucnenue
maomaneit. Inomanu
Mo00HBIX (UTyp.
JlekapToBBI
KOOpPJIMHATHI HA
MIJIOCKOCTH.

Bexkrops!

Ha TJIOCKOCTH

OBILEE KOJIMYECTBO
YJACOB I1O I[TPOTPAMME
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OEJNEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTDB U CTATUCTHUKA» B 7-9 KIIACCAX

MNOACHUMTEJIBHAS 3AIINCKA

B coBpemeHHOM 1M(POBOM MHpE BEPOSTHOCTh M CTATUCTHKA NMPUOOPETAOT BCE OONBIIYI0O 3HAYMMOCTh, KaK C TOYKH 3PEHUS MPAKTUYECKHUX
NPUJIOKEHUH, TaK U UX POJIU B 00pa30BaHUM, HEOOXOIMMOM KaXI0My 4YelloBeKy. Bo3pacraer umcio mpodeccuii, npu OBIaJeHUH KOTOPBIMU TPpeOyeTcs
xoporras 0a3oBasi MOATOTOBKA B 00JaCTH BEPOSTHOCTH W CTAaTUCTHKH, Takas IMOATOTOBKA Ba)KHA JJISl MPOJOJDKEHHUS 0O0pa3oBaHUS W JUISA YCIIEUTHON
npodeCCHOHATBLHON Kapbephl.

Kaxip1ii yenoBek MoCTOSTHHO MPUHUMAET PEUICHUS HAa OCHOBE UMEIOIIMXCS Y HEro IaHHBIX. A 1711 000CHOBAHHOTO NMPHHSTHUS PELIICHUS B YCIOBHAX
HEIOCTaTKa WM U30bITKa HH(OpMAIH HE00X0AUMO B TOM YHCJIE XOPOIIO CPOPMHUPOBAHHOE BEPOSTHOCTHOE M CTATUCTUYECKOE MBILILICHHE.

HNMenHo moaToMy oCTpo BcTaja HEOOXOAMMOCTb c(opMHpoBaTh y oOydaromuxcs (QyHKUHOHAJIBbHYIO T'PaMOTHOCTb, BKJIIOHYAIOLIYI0 B ceOs B
KayecTBE HEOTHEMIJIEMOM COCTABJISAIONIEH YMEHUE BOCIPUHUMATh U KPUTUUYECKU aHAIM3UPOBAaTh HHPOPMAIUIO, IPEACTABICHHYIO B Pa3IMYHbIX (opmax,
MOHMMATbh BEPOSTHOCTHBIN XapaKTep MHOTHUX PeajbHBIX MPOIECCOB U 3aBUCUMOCTEN, TPOU3BOIUTH MPOCTEHIIINE BEPOSATHOCTHBIE PACUETHI.

3HAKOMCTBO B Y4€OHOM Kypce€ ¢ OCHOBHBIMU NMPHHIIUIIAMU cOOpa, aHaIu3a W MPEJCTaBICHUS JaHHBIX U3 Pa3IMYHBIX cdep KU3HU 00IIecTBa U
rocyaapcTBa npuobiiaer o0yyaromuxcst K o0IIeCTBEHHbIM HHTepecaM. M3ydeHre ocHOB KOMOMHATOPUKH pa3BUBAET HABBIKM OpraHMU3alMM repedopa u
nojicyéTa yucia BapuaHTOB, B TOM YHCII€ B MPUKIATHBIX 33Jadyax. 3HAKOMCTBO C OCHOBaMM TeOpHH IrpadoB co3AaéT MareMaTH4eCKHi  (yHIaMeHT
Uit QOpMHUpPOBaHUS  KOMIETEHLMH B 001acTh MHPOPMATUKU U HUQPPOBBIX TeXHOJOTHH. Ilpu M3yuyeHUu CTATUCTUKU M BEPOSITHOCTH 0OOralaroTcs
IpEJICTaBICHUS 00Y4arOIINUXCS O COBPEMEHHOM KapTUHE MUPA U METOJ]aX €ro UccieoBaHus, GopMupyeTcs MOHUMaHUE POJIN CTATUCTUKU KaK UCTOYHHMKA
COLIMAJILHO 3HAUYMMOM MH(OPMAIIMK U 3aKJIaIbIBAIOTCS OCHOBBI BEPOSITHOCTHOT'O MBIIIITIEHHUS.

B cooTBercTBHMM ¢ AAaHHBIMU LENSIMH B CTPYKTYype MpOrpaMMbl y4eOHOTo Kypca
«BeposTHOCTP M CTaTHCTHKA» OCHOBHOIO OOIIero oOpa3oBaHUs BBIJEIECHBI CIEAYIOUINE COjepKaTelbHO-MeToanueckue nuHuu: «lIpencraBnenue
JAHHBIX U ONUCATeNbHasl CTaTUCTUKAY, «BeposSTHOCTHY», «DNeMeHThl KOMOMHATOPUKNY, «BBeneHue B Teoputo rpadoBy.

Copepxanne nuHuu «lIperncraBieHue AaHHBIX M ONMCATENbHAs CTAaTHCTHKa» CIYKUT OCHOBOM [uisi (OpMHUPOBAHHUS HaBBIKOB pPabOTHI C
uH(popMalMel: OT YTeHHs] U MHTepIpeTauuu HUHpopmalnuu, NpecTaBlIeHHON B TabiauIax, Ha AuarpaMMax U rpadukax, 1o cOopa, MmpencTaBiIeHUs U
aHaJIM3a JaHHBIX C HUCIOJb30BaHUEM
CTAaTUCTHUYECKUX XAPAKTEPUCTUK CpPEeIHUX U paccenBaHus. Paboras ¢ JaHHbIMM, OOydaroIluecsl y4arcsi CUMTBIBaTh M WHTEPIPETUPOBATh JaHHBIE,
BBIJIBUT'ATh, API'YMEHTUPOBATh U KPUTUKOBATh MPOCTEHINNE THIIOTE3bl, Pa3MBIIUIATE HaJ (DAKTOpaMH, BHI3BIBAIOIIUMH U3MEHYMBOCTb, U OLIEHUBATh MX
BJIMSIHAE HAa PAacCCMaTPUBAEMbIE BETUUMHBI U IPOLIECCHI.
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WHTYUTHBHOE TIPEICTABICHUE O CIIy4allHOW M3MEHYMBOCTH, MCCIICIOBAHUE 3aKOHOMEPHOCTEH M TEHACHIIMN CTAHOBUTCS MOTHBHPYIOIIEH OCHOBOM
JUIL U3YYEHHS] TEOPUU BEPOSTHOCTEW. Boiblioe 3HaUCHHE WMEIOT MPAKTHYECKUE 3a/IaHusl, B YACTHOCTH OMBITHI C KJIACCHYECKUMH BEPOSTHOCTHBIMHU
MOJICIISIMU.

[ToHsATHE BEpOSTHOCTH BBOJIUTCS KaK Mepa MpaBaonoo0us ciaydaiiHoro coObitus. [Ipu m3ydeHnn yueOHOTO Kypca 0Oydaroniuecs: 3HaKOMSTCS C
NPOCTEHIIIMMHU METOaMHU BBIUYUCIICHHS BEPOSITHOCTEH B CIIyUalHBIX SKCIIEPHUMEHTAX C PaBHOBO3MOXKHBIMHU 3JIEMCHTAPHBIMU UCXO/IaMH, BEPOSITHOCTHBIMHU
3aKOHAMH, ITO3BOJIIONIMMHU CTaBUTh U PEIIaTh OOJiee CIIOKHBIC 33/aui. B yueOHBIH Kypc BXOISAT HAdalbHBIC MPEICTABICHHS O CIIYYallHBIX BEJTHYUHAX
U MX YUCIIOBBIX XapaKTCPUCTHUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISCTCS 3HAKOMCTBO OOYYAOLIMXCS C MHOKECTBAMU M OCHOBHBIMH OIEPAIMSIMU HaJl MHOXKECTBAMH,
paccMaTpUBAIOTCS IPUMEPBI IPUMEHEHUS JJIs1 PEIICHUS 33/1a4, & TAK)Ke UCTIOIB30BaHUS B IPYTUX MaTEMATUICCKUX Kypcax M YUeOHBIX MPEIMETaX.

B 7-9 knaccax usydaetcsi yueOHbIH Kypc «BeposiTHOCTh M CTaTUCTHKA», B KOTOPBINA BXOJAT pazaeibl: «lIpeincraBieHue JaHHBIX U ONUCATEIbHAs
CTaTUCTHKAY,

«BeposaTHoCThY, «DNeMEeHThI KOMOUHATOPUKHY, «BBeneHue B Teoputo rpadoBy.

OOmiee YMCIIO 4YacoB, PEKOMEHIIOBAHHBIX JUIS W3yd4eHHsS Yy4eOHOro Kypca
«BepositHocTh 1 craTHcTHKa», — 102 yaca: B 7 kiacce — 34 dvaca (1 ygac B Hemeno), B 8 kiacce — 34 yaca (1 yac B Henenmio), B 9 kimacce — 34 vaca (1
4ac B HEJICIIO).

COAEP)KXAHUE OBYYEHUA7 KJIACC

[IpencraBieHre NaHHBIX B BUAE TaONMI, IuarpaMM, rpadukoB. 3amnoiHEHue
TaOJIMI, YTEHHE M IOCTPOECHUE AuarpaMM (CTOJIOMKOBBIX (CTONOUATBIX) M KpYroBbIX). UTeHue rpadukoB peanbHBIX MpoleccoB. V3BnedeHue
UHOPMALIMU U3 TUarpaMM U TaOJIUI, UCIIOJIb30BaHUE U MHTEPIIPETAIUS TaHHBIX.

OmnwucarenpHas CTaTHCTUKA: cpelHee apudMeTHuecKkoe, MeauaHa, pa3Max, HauOoJbllee W HaUMEHbIIee 3HAYeHUs HaOopa YMCIOBBIX JAHHBIX.
[IpuMeps cily4ailHOMM3MEHYUBOCTH.

Cay4aiiHbIi SKCIIEpUMEHT (OTIBIT) U cilyyaiiHoe coObITHE. BeposTHOCT M yacToTa. Posib ManoBEpOSATHBIX U MPAKTUYECKHU TOCTOBEPHBIX COOBITHI B
npupoze u B obmectse.MoHeTa U urpajibHasi KOCTh B TEOPHUH BEPOSTHOCTEH.

I'pad, BepmuHa, pedpo. Crenenp BepimuHbl. Yncno pédep u cymMmapHas creneHb BepiiuH. [IpencraBinenue o cBsizHocTu rpada. Llenu u nUKIBL
[Tytu B rpadax. O6xoxn rpada (sitnepos nyts). [IpencraBnenue o0 opueHTHpOBaHHOM Tpade. Pemienue 3aaaduc moMobko rpagos.

8 KJIACC
[IpencraBnenue qaHHBIX B BUJE TaOIHUI, TUarpamMmm, rpaduKoB.
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MHo3ecTBO, JIEMEHT MHOKECTBA, MOAMHOkKecTBO. Ornepaluu HaJl MHOXECTBaMU: 00beIMHEHUE, NTepeceueHue, gononnenue. CpolicTBa onepanui
HaJ MHOXXECTBAMU: MEPEMECTUTENbHOE, COUYeTaTeIbHOe, paclpeleiuTeNbHoe, BKIoueHus. Mcnonp3oBanue rpaguueckoro mpeacTaBieHUs MHOXKECTB
JUTSL OTUCAHUS! peaibHbIX MIPOLIECCOB U SIBICHUMN, IPU PEIICHUH 3a]1a4.

N3mepenue paccenBaHus JaHHbIX. Jluciepcus ¥ cTaHJapTHOE OTKJIOHEHUE YUCIOBBIX HabopoB. /luarpamma paccenBaHusl.

DOnemeHTapHble COOBITHUS ciay4aiiHoro ombiTa. CiydaiiHble coObITHS. BepositHocTH coObITHH. ONBITEI ¢ PAaBHOBO3MOXHBIMU 3JIEMEHTapHBIMU
coObrTusiMu. Ciryuaiinelii BIOOp. CBsI3b MEXKIy MajOBEpPOSITHBIMH U MPAKTUYECKU JTOCTOBEPHBIMU COOBITUSIMUB IIPUPOJIE, OOIIECTBE U HAYyKe.

HepeBo. CBoiicTBa N1epeBbEB: €AMHCTBEHHOCTh IYTH, CYIIECTBOBAHHWE BHCAYEH BEPIIUHBI, CBA3b MEXIY YHCIOM BEpIIMH U 4YHCIOM pEOEp.
[TpaBuiio ymHoxxeHus. Pemenue 3agad ¢ momouisio rpados.

[IportuBononoxxueie coObiTusA. uarpamma Oitnepa. OObeauHeHue u mepecedeHue coObiTuil. HecoBmecTHbie coObiTHsA. DopMmylna CIOXKEHUS
BEPOATHOCTEH. YcloBHAs BeposATHOCTh. [IpaBuio ymuHoxenus. HezaBucumeie cobbiTus. [Ipencrapnenue skcnepumMeHTa B BHJE JepeBa. Pemienue
3a/lad Ha HaxOXICHHE BEPOSTHOCTEHC MOMOIIBIO IepeBa CIy4yaifHOro SKCIIEPUMEHTa, Juarpamm Jiiepa.

9 KJIACC

[IpencraBienue naHHBIX B BUAE TaOIuUL, Auarpamm, rpaduKoB, UHTEPIpPETAUs JaHHbIX. YTeHHe U MOCTpOeHHUEe TaOIHIl, AUarpaMMm, rpaguKoB 10
pEeaJIbHBIM JIaHHBIM.

[TepectanoBku u pakropuan. Coueranus u 9ucio coueranuit. Tpeyronpauk [Tackamns. Pemenne 3a1a4 ¢ uCron»30BaHMEM KOMOMHATOPUKH.

I'eomerpuueckass BeposTHOCTh. CiywailHbIE BBIOOP TOYKHM U3  (QUIYpPHI HA INIOCKOCTH, U3 OTpe3Ka U U3 TyTd OKPY>KHOCTH.

Ucnpiranne. Yenex u Heynaya. Cepust ucnsiTaHuil 10 nepsoro ycnexa. Cepus ucnbitanuii bepaymin. BeposTHOCTH coObITHI B CEpUU UCTIBITAHUIN
beprymn.

CrnydaiiHasi BeIMYMHA M paclpelie]ieHue BEPOATHOCTEN. MaremaTndeckoe OXXUAaHue W aucrepcus. [Ipumepbl MareMaTndeckoro 0XKUAaHUS Kak
TEOPETHYECKOT0 CPEJHETO 3HAYEHUS BEJIMYMHBI. MaTeMaTHyecKoe OXKUJaHUuE U JUCIIEPCHS] CIy4YalHON BEJIUYMHBI «YUCIIO YCIIEXOB B CEPUH MUCIBITAHUI
beprymm.

[TonsiTre o 3akoHe OonbIMX uncen. M3zmMepeHnne BEepOATHOCTEN C TOMOIIIBIO YacTOT.

Ponp u 3HaueHne 3aKkoHa OOJIBIIIUX YKCET B MPUPOJIC U OOIIECTBE.
MNPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHBIE pe3yabTaThl OCBOCHUSI IPOTrPaMMbI Y4EOHOT0 Kypca K KOHILy 00y4yeHus B / KJjacce:

Yurate uHpoOpMalnio, MPEICTaBICHHYIO B TabMUIaX, HA AUMarpaMMax, NMPEACTaBiIsATh JaHHbIE B BUJE TaOIHIl, CTPOUTH JUarpamMmbl (CTOJIOUKOBBIE
(cTonbuarkie)n KPYroBbI€) 110 MACCUBAM 3HAYCHUH.

OnuceiBaTh U HHTEPIPETUPOBATH PealibHbIE YUCIIOBbIE JaHHBIE, MpPE/CTaBICHHbIE B TA0NIMIIAX, HA JUarpammax, rpadukax.
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Hcnonw30BaTh JJis ONMUCAHUS JAHHBIX CTATUCTUYCCKHUE XapaKTCPUCTUKH: CpelHee apupMeTHYecKoe, MeauaHa, HauOoJblllee W HauMEHbIIee
3HAYCHHUS, pa3Max.

Nwmetp nipencraBiieHne o CIIy9aifHOW U3MEHUYHMBOCTH Ha ITPUMEpPax 1eH, GPU3HUECKUX BETUYNH, aHTPOTIOMETPUYECKHUX JTAaHHBIX, UMETh MPEACTaBICHUE
0 CTaTUCTUYECKON YCTOMYMUBOCTH.

[IpenmeTHbIe pe3yIbTaThl OCBOSHHSI IPOrPAMMbI Y4eOHOTO Kypca K KOHIly 0Oy4eHus B 8 kJiacce:

W3BnekaTh U mpeoOpa3oBbIBaTh WHPOPMAIIKIO, MPEICTABICHHYIO B BUC TAOJHII, AUarpamm, TpaduKoB, MPEICTABIIATh JAaHHBIC B BHUJC TAOJIMIL,
JarpaMm, rpadukos.

OnuceiBaTh JaHHBIE C MOMOUIBIO CTATHCTUYECKHUX IOKa3aTeslei: CpeqHUX 3HAYCHWH U Mep paccerBaHUs (pa3Max, AMCIEPCHS U CTaHJApTHOE
OTKJIOHCHHE).

HaxoauTe 4acTOThl YHMCIOBBIX 3HAYCHHWHW W YaCTOThI COOBITHH, B TOM YHCIIE IO pe3yJbTaTaM U3MEPECHUN 1 HAOJIIOICHHIA.

HaxoauTh BEpOSTHOCTH CIIy4allHBIX COOBITHI B OIBITAX, 3HAs BEPOSTHOCTH 3JICMEHTAPHBIX COOBITHIA, B TOM YHCJIE B OIBITaX C PABHOBO3MOXKHBIMHU
AJIEMEHTAPHBIMUCOOBITHSIMH.

Hcnonb3oBath rpaduueckne MOJENH: IEPEBO CIYYAHOTO HKCIIEPUMEHTa, AUarpaMMbl Diliepa, YuciaoBas mpsmasl.

OnepupoBaTh MOHATUSMU: MHOXECTBO, MOJAMHOXECTBO, BBITIONHATH OIEpallMd HaJ MHOXKECTBaMH: OOBEAMHEHUE, MepeceueHue, NOMOTHEHUE,
MEPEYUCIIATH AIEMEHTHI MHOXKECTB, IPUMEHSTH CBOWCTBA MHOKECTB.

Hcnonb3oBatk rpaduyeckoe MpeacTaBIeHNE MHOXKECTB U CBSI3€H MEXly HUMU JJIsl OMTUCAHUS MPOLIECCOB U SIBJICHUI, B TOM YHCJIE TIPU PEIICHUH
3a/1a4 U3 APYrux yueOHBIX MPEIMETOB U KYPCOB.

[IpenmeTHbIe pe3ynbTaThl OCBOSHHSI IPOrpaMMbl Y4eOHOTO Kypca K KOHIly o0ydeHus B 9 kJjacce:

W3BnekaTh U mpeoOpa3oBbIBaTh WH(GOPMAIINIO, PEACTABICHHYIO B Pa3IMYHBIX UCTOYHHMKAX B BHUJE TAONHUILl, AUarpamm, rpaduKoB, MPEICTaBIATH
JTaHHbIE B BUJE TaOJHIl, AUarpamMm, rpaukoB.

Pemate 3a7auM  OpraHuM30BaHHBIM  1epeOOPOM  BApHAHTOB, a TaKXKEC UCIOJIb30BAHWEM KOMOMHATOPHBIX MPABHI U METO/IOB.

Hcnonbs30BaTh onucaTenbHble XapaKTEPUCTUKH TSI MACCUBOB YMCJIOBBIX JAHHBIX, B TOM YHCIIE CPEIHUE 3HAYECHUS U MEPBI paCCEUBAHUS.

HaxoauTp 4acTOTHl 3HAaU€HUH M YacTOTHI COOBITHS, B TOM YHUCIIE TMOJIb3YACh PE3yJIbTaTaMU MPOBEIEHHBIX U3MEPEHUH 1 HAOIOJCHUH.

HaxoauTp BEpOSITHOCTH CITy4aHbIX COOBITHI B N3YUEHHBIX OMBITaX, B TOM YHCIE B OIMBITaX C PaBHOBO3MOXXKHBIMH 3JI€MEHTapHBIMU
COOBITHSIMH, B CEPHSIX HCHBITAHUNAJO IIEPBOTO yCII€Xa, B CEpUSAX UCTIBITAaHUN bepHymn.

Hmetsb npeacTaBieHne o CydaifHOW BEJIMYMHE U O paclpeie]ieHUn BeposiTHOCTel. IMeTh peicTaBieHne 0 3aKOHe OOJIBIIMX YHUCEN KakK O

MIPOSIBJICHUU 3aKOHOMEPHOCTH B CIIy4alfHOH M3MEHYMBOCTU M O POJIM 3aKOHA OOJBIIMX YHCEN B IPUPOJIE U OOIIECTBE.
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7 KJIACC
Haumenosanue pasnena KomnuectBo OcHoBHOE conepKaHue OCHOBHBIE BU/IbI I€ATEIIBHOCTU 00Y4arOIUXCs
(TemmI) Kypca 4acoB

[IpencraBineHne JaHHBIX 7 [IpencraBieHyne JaHHBIX OcBauBaTh cr1oco0bl NPEACTABIECHUS CTATUCTUYECKUX
B Tabnuuax. [paktuueckue JTAaHHBIX U YHUCIIOBBIX MAaCCHBOB
BBIYUCIICHHS 110 TAOTMYHBIM C MIOMOILIBIO TaOMINII U AUATPAMM C UCIIOJIb30BAHUEM
JnaHHbIM. M3Bneuenue u aKTyaJbHBIX ¥ BOKHBIX JAHHBIX (JleMorpaduiecKkue JaHHbIE,
MHTEpIIpeTalUs TaOIUYHBIX IPOU3BOJICTBO IPOMBIIIJIEHHON U CEJIbCKOXO03SICTBEHHON
naHHbIX. [IpakTuyeckas pabora IPOAYKIIMH, OOIIECTBEHHBICH TIPUPO/IHBIC SIBJICHHUS).
«Tabanuumeny. H3yuath MeToABI pabOTHI C TAOJIMIHBIMU U
['paduueckoe rpadUyuecKUMU MPEACTABIECHUSIMU JaHHBIX C
MIpEJICTaBICHNE IaHHBIXB MTOMOIIBI0 HU(POBBIX PECYPCOB B X0O/1€
BUJIE KPYTOBBIX, MPaKTUYECKUX paboT
CTOJIOMKOBBIX (CTOIOYATHIX )
auarpamm. Urenue u
MIOCTPOCHUE AUATPAMM.
[Tpumeps! neMmorpapuyeckux
Jyarpamm.
[TpakTuueckas pabota
«/InarpammsDy

OnuncarenpHas CTaTUCTUKA 8 Yucnossie Habopel. CpenHee OcBauBaTh NOHATHSA: YUCIOBOI HA0OP, MEPa EHTPATILHOM

apu@meTuyecKoe.
Menuana urcioBoro Habopa.

TeHJCHIIUU (Mepa LIEHTpa), B TOM YHCIecpeHee
apudmeTnyeckoe, MeIuaHa.
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YV CcTONYNBOCTE METUAHEI.
[TpakTrueckas padora
«CpenHue 3Ha4CHUS».
Haubonrliiee 1 HauMEHbIIIEE
3HAYCHMsI YUCIIOBOTO Habopa.
Pazmax

OnuchIBaTh CTaTUCTHYECKHUE JAHHBIE C TOMOIIbIO
cpenHero apudMeTnyeckoro U Meauansl. Pemare 3a1aqu.
H3yuaTh cBOICTBA CPEIHKUX, B TOM YUCIIEC

MOMOIIBIO IIU(PPOBBIX PECYPCOB, B XO/I€

MPAKTHYECKUX padoT.

OcBauBaTh NOHATHS: HAaNOOJIbIIIEE U HAUMEHbBIIIEE
3HAUEHUs YUCIIOBOIO MacCHBA, pa3Max.

Pemats 3agaun Ha BEIOOD crioco0a ONMMCaHUs JaHHBIX

B COOTBETCTBHH C IPUPOJION TaHHBIX ULIETSIMHU
UCCIIEJIOBAHUS

CnyqaﬁHaﬂ U3MCHYHBOCTb

CrnyyaiiHast ©3MEHYUBOCTb
(mpumepsl). YacToTa 3HaUEHHHA
B MacCHBE JIaHHBIX.
I'pynmupoBka.

I'ucrorpammsl.

[TpakTryeckas pabota
«CrnyyaiiHast ”3BMEHUMBOCTB)»

OcBanBaTh NOHATHA YACTOTA 3HAYCHUI B MaCCUBE/IaHHBIX,
IpYyNIUPOBKA JAHHBIX, THCTOTPaMMa.

CTponTs U aHAIU3MPOBATH TUCTOIPAMMBI, IOAOUPATh
HNOJXOAALIMH mIar rpynnupoBku. OcBanBaTh

rpaduyeckre MpeICTaBIeHs Pa3HBIXBUIOB CIIydaifHON
U3MEHYUBOCTH, B TOM YHCJIIE

C IOMOIIIBIO ITU(PPOBBIX PECYPCOB, B XOJI€

MPAKTUYECKON pabOThI

Benenue B Teopuro rpadon

I'pad, BepimHa, pedpo.
[Tpencrasnenue 3agauu

¢ nmomoInpko rpaga. CreneHb
(BaJIEGHTHOCTD) BEPILLUUHBI.
Yucno pédep u cymMMapHas

creneHb BepmuH. Llens u

OcBauBaTtb NOHATHSA: Tpad, BepiinHa rpada, pedporpada,
CTereHb (BaJCHTHOCTh BEPIINHBI), LIETIb M IIUKJI.
OcBanBaTh NOHATHA IYTh B rpade, 3ils1epoB MyTh,00X0]]
rpada, OpueHTHUPOBAHHBIN Tpad.

PemaTe 3a1a4M HA [TIOUCK CYMMBI CTEIICHEW BEPIIUH
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nuki. Ilyts B rpade.
[IpencraBienue o CBI3HOCTH
rpada. O6xox rpada (iepon
MyTh).

[IpencraBnenue

00 OpHEHTUPOBAHHBIX

rpadax

rpada, Ha ToMCcK 00xoxaa rpada, Ha TOUCK MyTEHB
OpPUECHTUPOBAHHBIX Ipadax.

OcBauBaTh cIOCOOBI ITPEICTABICHUS 33]1a4 U3 KypcaanreOpsl,
TCOMETPHH, TECOPHU BEPOSTHOCTEH, IPYTUX MPEIMETOB C
TIOMOIIBIO TPadoOB (KapThI, CXEMBI, JICKTPUICCKHE TICTIH,
(GYHKIIMOHATILHBIE COOTBETCTBHSI) Ha MIPUMEPax

BeposiTHOCTB 1 yacToTa
CIIY9aifHOTO COOBITHS

CiyyaliHbI{ ONBIT U CIIydaiiHOE
coObITHE. BeposTHOCTb U
yacTtoTa coobITus. Poib
MaJIOBEPOATHBIX U MIPAKTUUECKU
JIOCTOBEPHBIXCOOBITHH B
npupoie u

B oOmectBe. MoHera u
urpaibHasi KOCTb B TEOpUU
BEPOSITHOCTEH.

[TpakTryeckas pabota
«YacTtoTa BbIIaACHUS OpJIa

OcBanBaTh NOHATHSA: CIly4YalHBIN OIBIT U CIIy4alHOE
coOBITHE, MAJIOBEPOSATHOE U IPAKTUUECKUTOCTOBEPHOE
coOBbITHE.

H3yuarh 3HaUuNMOCTbh MaJIOBEPOSITHBIX COOBITUIB

MpUPO/ie U OOIIECTBE HA BaXKHBIX ITPHUMEpax

(aBapuu, HeCHaCTHBIE CIy4aH, 3alUTa NEPCOHAIBHON
nH(popmanuu, nepeada JaHHbIX).

HM3yyare poiap  KJIACCUYECKUX  BEPOSATHOCTHBIX
Mojeneil (MoOHeTa, WrpajgbHas KOCTb) B TEOPUHU
BEPOSITHOCTEH.

Ha6monats m M3y4yaTh 4acToTy COOBITUH B TPOCTBIX
HKCHEPUMEHTaX, B TOM YHCIE C TOMOIIBIO IHPPOBBIX
peCypcoB, B X07Ie TPAKTUYECKON pabOThI

O0001enue,
cHUCTEMaTH3aIMsl 3HAHUH

IIpencrasnenue NaHHBIX.
OnucarenbHas CTaTUCTHKA.
BeposTHOCTB City4aitHOro

CcOOBITUSA

IloBTOpPATH N3yUYEHHOE U BHICTPANBATH CUCTEMY3HAaHU.
PemaTs 3a1a4u Ha NpeICTaBICHUE U ONMCAHNUE JaHHBIX
C IIOMOIIBIO U3YUYEHHBIX XapaKkTepUCTUK.Q0CcyKIaTh
NpUMepbI CITy4allHBIX COOBITHH,
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MAJIOBCPOATHBIX U IMMPAKTHYCCKHU JOCTOBEPHBIX CJ'Iy‘lﬂfIHBIX
CO6I)ITI/H71, HX POJIHM B IIPUPOJE 1 )KU3HNYCIIOBCKA

OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME

8 KJIACC

HaumenoBanue paznena KonuuecTso OcHoBHOE conepxKaHue OcCHOBHBIE BU/JIbI A€ATEIIBHOCTH 00Y4arOIUXCs
(Temsbl) Kypca 4acoB

[loBTOpEeHue Kypca/ 4 IIpencraBnenue N1aHHBIX. IToBTOPATH N3Yy4EHHOE U BBICTPANBATh CUCTEMY3HAHUM.

KJ1acca OnucarenbHas CTaTUCTHKA. Pemate 3a1a4M Ha IPEICTABICHUE U ONIMCAHUE JAHHBIX C
CrnyuaiiHast ”3MEHYMBOCTb. ITOMOIIBIO U3YYEHHBIX XapaKTepUCTUK. PemiaTs 3a1a4u Ha
Cpennue uncinoBoro Habopa. IIPEACTABJICHUE IPYIITUPOBAHHBIXIAHHBIX U ONIMCAHUE
Crnyualinble cCOOBITHSL. CIIy4aifHON M3MEHYHMBOCTH.
BeposTHOCTH M 4acTOTHI. Pemate 3a1a4m Ha ONpeIeIICHUE YACTOTHI CIIY4ailHbIX
Kitaccnueckne monenu reopuun coOBITHI, 00CYKIEHIE IPUMEPOB CITYYalHBIX COOBITHIH,
BEPOSITHOCTEN: MOHETA U MaJIOBEPOSATHBIX M MPAKTUYECKHU JJOCTOBEPHBIX CIIyIaANHBIX
UTpAIIbHASI KOCTh COOBITHI, UXPOJIU B MPUPOJIE U KU3HU YeJIOBEKa
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OmnmncarenbHas CTAaTHCTHKA. 4 OTKIOHEHUS. Z[I/ICHepCI/ISI OcBauBaTh NOHATHSA: JUCIICPCHUA U CTAaHOApPTHOC
PacceuBanue JaHHBIX YHCJIIOBOT'O Ha60pa. OTKJIOHCHHEC, UCII0JIb30BaTh 3THU XaPaKTECPUCTUKHN JIA
CTaHI[apTHOG OTKJIOHCHHC OIMHMCaHUs paCCCMBAHUA JaHHBIX.
YHCJIIOBOTO Ha60pa. BLII[BI/IFaTb runoTe3nl 00 OTCYTCTBHUHN UJIM HAJITMYUUCBA3HU 110
I[I/IanaMMBI pacc€uBaHs JuarpaMmam paCcCCrBaHUs.

CTpOHTb JuarpaMMbl paCCCUBAHUS 110 UMCIOIIUMCIAJaHHBIM,
B TOM 4YHCJIC C IIOMOIIBIO KOMIIBIOTEPA

MHoxecTBa 4 MHO)€eCTBO, TOAMHOKECTBO. OcBauBaTh MOHATHS: MHOXKECTBO, SJIEMEHT
Onepauuy HaJ MHOXKECTBAMU: MHO’K€CTBA, II0JJMHOKECTBO.
00BbeAMHEHNE, TIEPECEUCHHUE, BbInoJHATHL onepanuu HaJ MHOKECTBAMU:
JIOTIOJIHEHHE. 00BbeAMHEHNE, IEPECCUEHNUE, IOTIOJTHEHHE.
CaoiicTBa onepanuiiHan Hcnoab3oBaTh CBOMCTBA: IIEPEMECTUTENBHOE,
MHO>KECTBaMHU: COYETATEIIBbHOE, PACIIPEACIIUTEIBHOE, BKIIFOUCHHUS.
MIEPEMECTUTENBHOE, Hcnonb3oBath rpaguueckoe npeacTaBieHue MHOXKECTB
COYETaTEIbHOE, IIPY ONUCAHUM PEANIbHBIX IIPOLECCOB U SBJIECHUH, IPU
pacupenenuTeNbHOE, peIIeHnH 3a7a4d U3 IPYruX y4eOHBIXIIPEIMETOB U KypCOB
BKJIFOUEHUS.
I'paduueckoe
IIPE/ICTABIICHUE
MHO’KECTB
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BeposTHoCTh citydaitHOTO
COOBITUS

DneMeHTapHbIe COOBITHS.
CiyqaifHbie COOBITHSI.
bnaronpustcTBytoiue
AIIEMEHTapHbBIE COOBITHSI.
BepositHocTH coObITHII. OTIBITHI C
PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSMHU.
Crnyyaiinblii BEIOOP.
[TpakTuueckas pabota
«OnpITHI

C PaBHOBO3MOKHBIMHU
AJIEMEHTapHBIMH
COOBITHSIMI

OcBanBaTh NOHSATHSI: DJIEMEHTAPHOE COOBITHE,
CiIy4aliHOE COOBITHE KaK COBOKYITHOCTh
OJIarOMPUSITCTBYIOIIMX JIEMEHTAPHBIX COOBITHH,
PAaBHOBO3MOYKHBIE 3JIEMEHTAPHBIC COOBITHS.

PemaTth 3a1a4un Ha BEIYHCICHUE BEPOSTHOCTEH COOBITHI 1O
BEPOSTHOCTSIM JIEMEHTAPHBIX COOBITUHCITYYalfHOTO OTIBITA.
PemaTh 3a1a4u Ha BEIYKMCIICHUE BEPOSITHOCTEH

COOBITUH B OIBITaX C PABHOBO3MOYKHBIMH

3JIEMEHTapPHBIMU COOBITUSMHM, B TOM YHCIIC

C TIOMOIIBI0 KOMIIBIOTEpA.

IIpoBoaANTH U U3y4YaTh ONBITHI

C PaBHOBO3MOKHBIMHU AJIEMEHTAPHBIMU COOBITUAMHU(C
MCIIOJIb30BAaHUEM MOHET, HTPAIbHBIX KOCTEH, IPYyrux
MojieJiei) B X0Jie MPaKTUYeCKOU paboThI
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Beenenue B Teoputo rpados

Hepeo. CBolicTBa aepeBa:
€IMHCTBEHHOCTD IYTH,
CYIIIECTBOBaHHE BUCAUYEH

BCPIIIHHBI, CBA3b MCXKAY YHUCIOM

BEpILKH U YnuciaoM pédep.
[TpaBuiio yMHOXKEHUS

OcBauBaTh NOHATHS: AEPEBO Kak rpad Oe3 nuKia,Bucayas
BEpIIIMHA (JIUCT), BETBb JIepEeBa, yTh

B JIepeBe, TUaMETP JIepeBa.

HN3y4yaTh cBOMCTBA JIepeBa: CYIIECTBOBAHUE BUCAUCH
BEPILUHBI, €JUHCTBEHHOCTh MYTH MEXY JBYMS BEpIIMHAMH,
CBSI3b MEXK/Iy YHCIIOM BEPLINH U YUCIOMPEDED.

Pemath 3a1a4u Ha MOMCK U NEPEUMCIICHUE TyTEHB

JiepeBe, onpeeNieHue Yncia BepIInH Uil péoepB aepeBe,
00x0]1 OGMHAPHOTO JIEpeBa, B TOM YHUCIIE C IPUMEHEHUEM
MpaBUJIa YMHOXKECHUS

CrnyuaitHbie cOOBITHS

IIpoTHBONONOXHOE COOBITHE.
Juarpamma Oitniepa.
OObennHeHe 1 nepeceueHme
coObITHil. HecoBmecTHbIE
coObITHs. PopMyIa CI0KEHUs
BEPOSITHOCTEM.

[IpaBuio yMHOXKEHHUS
BEPOATHOCTEM. Y CIIOBHAs
BeposTHOCTH. HezaBucumbie

OcBauBaTh NOHATHSA: B3aUMHO ITPOTHBOIIOJIOKHBIE COOBITHS,
olepanuu HaJ COObITUAMH, 00BEIMHEHHE HITEpECeUeHUE
coObITHiA, Irarpamma Ditnepa (Diinepa—BeHHa), COBMECTHBIE U
HECOBMECTHBIE COOBITHSI.

N3y4aTh TeopeMbl 0 BEPOATHOCTH OOBEAMHEHUS JIBYX
coObITHH ((hOpMYIIBI CITOKEHUS BEPOSTHOCTEN).

Pemarhb 3aga4u, B TOM 4HCIIE€ TEKCTOBBIE 3aJa4lHA
oTpeieIeHne BEpOATHOCTEN 00beIMHEHHS U
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coObrTus. [Ipencrabienue MePECEUCHHS COOBITHI C ITOMOIIBIO YUCIIOBOU MPSMOH,
CIIy4aifHOTO SKCIIEPUMEHTAB nuarpamm Ditniepa, GopMyIIbl CI0KEHUSBEPOSITHOCTEH.
BUJIE IepeBa OcBauBaTh MOHSTHUS: [IPABUIIO YMHOKEHHSI BEPOSITHOCTEH,

YCIIOBHAsI BEPOSITHOCTD, HE3aBUCHUMBICCOOBITHSI IEPEBO
CJIy4aifHOTO OIIBITA.

H3yuaTth cBOlicTBA (ONpeICIICHNUS ) HE3aBUCHMBIXCOOBITHH.
Pemats 3agaun Ha onpe/iesieHHE ¥ UCTIOIb30BAHUE
HE3aBUCHMBIX COOBITHIA.

PemaTs 3aa4m Ha IOUCK BEPOSITHOCTEH, B TOMYHCIIE
YCIIOBHBIX, C HCIIOJIb30BAHUEM JIEPEBa CIIy4alHOTO

OIIbITA
O6061ieHue, 4 [IpencraBieHue JaHHbBIX. IToBTOPATH H3yUEHHOE U BHICTPAUBATH CUCTEMY
CUCTeMAaTH3alMsI 3SHAaHU! OnucarenbHas CTaTUCTHKA. 3HAHUH.
I'pads1. BepositHoCcTh Pemars 3a1a4u Ha IpeACTaBICHHUE U OMMCAHUE TAHHBIX
CIIy4aifHOTO COOBITHSI. C TMIOMOIIBIO U3YYEHHBIX XapakTepucTuK. PemiaTs 3a1aun
DneMeHTbl KOMOMHATOPUKH C IpUMEHEHUEM rpagos.

Pematn 3a/1a4M Ha HAXOKACHUEC BEPOATHOCTHU

CITy4alfHOTO COOBITHS IO BEPOATHOCTSM dJIEMEHTAPHBIX
COOBITHI, B TOM YMCJIE B OITBITaX

C PaBHOBO3MOKXHBIMHU 3JICMCHTApPHBIMU coOpITUAMH. Pemiate
3aJla4M Ha HaX0XKJICHUE BEPOSITHOCTEH OOBEAMHEHUS U
MEPECCUCHUA CO6I)ITI/II71, B TOM YHCJICHE3aBUCUMBIX, C
MCIOJIb30BaHNEM TpaduUecKUX MpeICTaBICHH U JepeBa
CIIy4ailHOTO OMBITA.
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Pematsb 3aga4u Ha nepednciaeHre KOMOMHAIMH(YrcIa
MePECTaHOBOK, YUCIIa COYETAHHUI),

Ha HaXO0XKJIEHUE BEPOSTHOCTEH COOBITUH C
MPUMEHEHHEM KOMOMHATOPUKH, B TOM YHCIIEC
UCIIOJIb30BaHUEM TpeyroyibHuKka [lackans

OBILEE KOJIMYECTBO 34
UACOB 10 I[TPOTPAMME
9 KJIACC
HaumenoBanue pasnena KomuuectBo OcHoBHOE cofiepKaHue OcHOBHBIE BU/IBI JEATEIBHOCTH 00YYarOIIUXCs
(TeMbI) Kypca 4acoB
[ToBTOpeHmEe Kypcad 4 [IpencraBieHue JaHHbBIX. IToBTOPATH U3YyYCHHOE U BHICTPAUBATH CUCTEMY

Kj1aCcCa

OmnucarenabHas CTAaTUCTHKA.
OHepaI_II/II/I Hazx COOBITHSIMHU.

HezaBucumocTts cOOBITHI

3HAHUH.

Pemars 3aga4m Ha IpeACTaBICHNUE U ONUCAHUE

JAHHBIX.

Pemath 3a1auM Ha HaXOXICHUE BEPOATHOCTEH 0ObETUHEHHS U
nepeceyeHus COOBITUH, B TOM YHCIIEHE3aBUCHUMBIX, C
MCIIOJIb30BaHNEM TpadUUeCcKUX MPEICTABICHHN U JepeBa
CIIy4aiiHOTO OIBITA.

Pemath 3a1a4u Ha iepevncIeHIe KOMOMHAIHI(Yrca
MEePECTAaHOBOK, YHCIIA COUETAHUM ),

Ha HaXOXKJIEHHE BEPOSITHOCTEN COOBITHI

C MpUMEHEHNUEM KOMOWHATOPUKHU, B TOM UHCIIEC
HCIIOJIb30BaHUEM TpeyroibHuka [lackans

97




denepanbhas pabovast mporpamma | Matemaruka. 5-9 kinaccel (0a30BbIi YPOBEHB)

DneMEeHTbl KOMOMHATOPUKU 4 [TepecranoBku. @akropual. OcBauBaTh NOHATHUS: KOMOMHATOPHOE IIPABUIIO YMHOXKEHUS,
CouyeraHus U YUCIO COUETAaHUH. yIopsiA0YeHHAs [Tapa, TPOika 00bEKTOB,IIEpPeCTaHOBKA,
Tpeyronbuuk Ilackans. dakTopuan yncia, coueTaHue, YUCIO0 COYCTaHUM,
[TpakTuueckas pabora TpeyroiabHuk [lackamns.
«Bpluncienue BepoITHOCTEH Pemiath 3a1a4u Ha IepeynCIICHUE YIIOPSIIOUEHHBIXIIAP, TPOEK,
C UCII0JIb30BaHHEM MepEeYUCIIeHEe IEPECTaHOBOK
KOMOHMHATOPHBIX (yHKITHIA U COYETAHUU HIIEMEHTOB PAa3IMYHBIX MHOXKECTB.
AIIEKTPOHHBIX TAOIUI Pemiath 3a1a4u Ha IPUMEHEHHE YK CIIA COUETAHUNB

anredpe (cokpaiéHHoe yMHOKeHue, OnHoM HproToHa).
Pemats, npuMeHsisi KOMOMHATOPUKY, 337291

Ha BBIYUCIICHUE BEPOSITHOCTEH, B TOM YHCIIE C IOMOIIIBIO
AJIEKTPOHHBIX TAOJIHII B XOJI€ MPAKTHYECKON paOOTHI

['eomeTprueckas 4 I'eomeTprueckas BEpOATHOCTD. OcBauBaTh NOHSITHE TE€OMETPUYECKON BEPOATHOCTH.
BEPOSATHOCTD Cny4aliHBIMBBIOOP TOUKHU U3 PemaThb 3a7a4n Ha HaXOXKACHHUE BEPOSTHOCTENB
(Gurypsl Ha IIIOCKOCTH, U3 OTIBITAX, MPEJICTABUMBIX KaK BBIOOP TOUYEK
0Tpe3Ka,u3 IyTu OKPY>KHOCTH U3 MHOTOYTOJIbHUKA, KPyTa, OTPEe3Ka WU YT

OKPY?KHOCTH, YUCIIOBOI'O ITIPOMCIKYTKA
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Ucnbitanus bepuymnm

UcnpiTanue. Ycnex u Heyaaya.

Cepust UCTIBITAHUII0 TIEPBOTO
ycnexa.

UcnbiTanus bepnyniu.
BepositHocTH  cOOBITHI B
CEepUU UCIBITAHUI

bepnynnu. [IpakTuueckas
pabota «VcnbiTanus
bepnymnm»

OcBauBaTh NOHATHS UCIIBITAHNE, 3JIEMEHTAPHOE
coObITHE B UCTIBITAaHUU (YCIIEX U HEeya4ya), Cepus
UCIBITAaHUH, HACTYIJIEHUE TIEPBOTO ycrexa (Heyaaun),
cepusd ucnbiTaHud bepuyuu.

PemaTth 3a1aun Ha HAXOXKJICHUE BEPOSITHOCTEH COOBITHIA
B CEpUU HCIIBITAHUH 10 IEPBOTO ycIiexa,B TOM YHUCIe C
pUMEeHEeHUEM (HOPMYIIbI CYMMBI T€OMETPUUECKON
MIPOrPECCUHU.

Pemath 3a1auM Ha HAXOXACHUE BEPOATHOCTEH SJI€MEHTAPHBIX
coOBITHIA B cepuH UCTIbITaHu bepHyin, Ha HaXOXKIeHUE
BEPOATHOCTH OMPEEIEHHOTO YUCIIa YCIIEXOB B CEPUU
ucneiTanuiibepHymm.

H3yuaTth B X01€ NPaKTH4YeCKOil padoThI,

B TOM YHCIIE C TOMOIIBIO IIU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUU MCHBbITaHUN bepHyu
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CiyyaliHasi BETUYMHA

CnyyaliHasi BeJTMYMHA U
pacnpezeneHue

BEPOSATHOCTEM.
Matematuueckoe 0XHuJ1aHuEH
JIACTIEPCUS CITyYaHOMN
BennuuHbl. [Ipumepst
MaTEeMaTHUYECKOTO 0XKHUIaHUSKAK
TEOPETUYECKOI0 CPETHETO
3HAYEHUS BEIUYUHBIL.

[TonsiTre 0 3aK0HE OONBIINX
yrcen. M3mepeHne BepoITHOCTEH
C TIOMOIIIBIO YaCTOT.
[TpumeneHue 3ak0HA00IBIINX
qucen

OcBonTh NOHATHSA: CIIy4ailHas BEJIMYUHA, 3HAUCHUE
CIIy4ailHOM BEJIMYMHBI, PACIIPEICTICHUE BEPOSTHOCTEH.
H3yuyaTh 1 00Cy:RIATH IPUMEPBI JUCKPETHBIX U
HENPEPBIBHBIX CIy4YailHBIX BEIMYUH (POCT, BEC

YeJI0BEKA, YNCIEHHOCTh HACEJICHMUS], IpyTue

M3MEHYMBBIE BEJINUYMHBI, PACCMATPUBABILINECS

B KypC€ CTaTHUCTHUKH), MOJICJIbHBIX CIy4allHBIX BEIUYUH,
CBSI3aHHBIX CO CIIyYalHBIMH OTbITaMU (OpocaHue MOHETHI,
UTPaTbHON KOCTH, CO CITy4alfHBIMBBIOOPOM H T. 11.).
OcBanBaTh NOHATHS: MATEMATUYECKOE OKUIAHUE
CIy4yallHOM BEJIMYMHBI KaK TEOPETUUYECKOE CPEIHEE
3HAYEHHE, TUCIIEPCUS CIIy4ailHOM BEJIMUMHBI KaK aHaJIor
JUCIIEPCUU YHCIIOBOTO Habopa.

PemaTh 3agaum Ha BHIYMCIICHUE MATEMAaTHUYECKOTO
0’KHMJIAHMS U TUCTIEPCUN JUCKPETHOM CIIy4ailHOM BEIMYHUHBI
10 3aJJaHHOMY paclpeiesIeHHI0, B TOM YUCIIE 3a/a4,
CBSI3aHHBIX CO CTPaXOBAHUEM U JIOTEPESIMHU.

3HAKOMHTBCSI C MATEMATUYECKUM OKUJIAHUEM U JUCIIEPCUEN
HEKOTOPBIX PACTIPEJECICHH, B TOM YUCJIE pacipeieNeHUs
CIy4yallHOM BEJIMUMHBI YUCIOYCIIEXOB» B CEPUU UCIIBITAHUI
bepnyu.
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M3y4aTh 4acTOTy COOBITHS B TIOBTOPSIOMINXCS CITY4aliHBIX
OIBITAaX KaK CIyYalHYIO BEIMYUHY. SHAKOMHUTBCS C 3aKOHOM
Oompiux yucen (B popmebepHyn): mpu 00JIBIIOM YHCIIe
OIIBITOB YacTOTa COOBITHS OJIN3KA K €r0 BEPOSTHOCTH.
Pemars 3agaun Ha U3MEpeHUE BEPOSTHOCTEMC

MIOMOIIIBIO YacTOT. O0CYKAATH POJIb 3aKOHA

OOJIBILIMX YUCEN B 0OOCHOBAHUHU YaCTOTHOTO METO/Ia
U3MEPEHUS BEPOSITHOCTEH.

OO0cy:xk1aTh 3aKOH OOJBIINX YKCEN KaK MPOSBICHHE
CTaTUCTHYECKOW YCTOMUYMBOCTU B M3MCHUYMBBIX SBJICHHSIX,
POJIb 3aKOHA OOJIBIINX YHCEN B IPUPOJIC UB KU3HH YCIIOBEKA

O0600611eH1Ee, KOHTPOJIb 10 [IpencraBieHue JaHHbBIX. IToBTOPATH H3yUEHHOE U BBICTPAUBATH CUCTEMY
OnucarenbHas CTaTUCTHKA. 3HAHUH.
BeposTHOCTS CcitydaitHOro Pemiate 3agaum Ha IPEACTABJICHUE U OITUCAHUE
COOBITHSL. DJIEMEHTBI JTAaHHBIX.
KoMOuHaTtopuku. CirydaitHbie Pemath 3a1a4un Ha HAXOXKJEHUE BEPOSITHOCTEH COOBITHIA,
BEJIMYMHBI U paclipeieseHus B TOM YHCJIE B OIBITaX C PABHOBO3MOKHBIMU
AIIEMEHTaPHBIMHU COOBITUSMU,BEPOATHOCTEH OOBEIMHEHUS
U TIepeceveHUs COOBITHH, BBIYUCIATH BEPOSTHOCTHU B
OTbITax
C CEpUSIMH CITY9alHBIX UCTIBITAHUI
OBUIEE KOJIMYECTBO 34
YACOB IIO [TPOI'PAMME
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