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PaGouas mporpamma 1mo MaTeMaTUKe Ha YPOBEHh OCHOBHOT'O
o011ero oopazoBaHus

IlosicHuTeIbLHAS 3aMUCKA

Pabouas nmporpamma paszpaborana 1mo matremMatuke 7-9 xiaccel (YriayOJieHHBIH YpOBEHB)
Ha OCHOBE (eaepaabHOil 00pa30BaTEIbHON MPOTPAMMBI OCHOBHOTO 0O0IIEro 00pa3oBaHUs
(npuka3 MunucrepctBa mpocBeuieHuss P® ot 18.05.2023 Ne 370) B COOTBETCTBUHU C
[Tonoxennem o pabouux MmporpaMMax y4eOHBIX NMPEAMETOB, YUEOHBIX KypcOB (B TOM 4YHCIIE
BHEYPOUYHOMN N€ATENbHOCTH), Y4EOHbIX MoAaylel B coOTBeTCTBUHM ¢ TpeboBanusimu PI'OC u
®OII HavanpHOTO OOIIIETO, OCHOBHOTO 00IIIET0 U cpeaHero oomiero oopasosanus ([Ipukaz MOY
CII Ne 6 ot 30.08.2023 Ne 234)

[Iporpamma mo martemaruke YriayOiaE€HHOTO YpOBHS JUIsi oOydaromuxcs 7-9 Kiaccos
paspabotana Ha ocHoBe ®I'OC OOO. B nporpamme 1o MaTeMaTHKe YUTEHBI UJEH U TTOJIOKEHUS
KOHIICTIIINH Pa3BUTHS MaTeMaTuueckoro oopasoBanus B Poccuiickoit deneparum.

[IpeqmeTomM MaTeMaTHUKH SIBISIOTCS (PyHIAMEHTAJIbHBIE CTPYKTYpPHlI HAIlEro MHUpa —
MPOCTPAHCTBEHHBIE (DOPMBI M KOJMYECTBEHHBIE OTHOIIECHHS (OT MPOCTEHUIINX, YCBAUBAEMBIX B
HEMOCPEJCTBEHHOM OIIbITE, 0 AOCTATOYHO CJIOXKHBIX, HEOOXOIUMBIX JUIsl pa3BUTHSI HayYHBIX U
MPUKIAIHBIX ujed). MaTtematuueckue 3HaHUs OOeCHeurMBalOT IMOHUMAaHHE MPUHIIUIIOB
YCTpOICTBA M HCIIOJIb30BAHMSA COBPEMEHHOM TEXHUKH, BOCHPUSITHE U HHTEPHPETALUIO
COLIMANIBHOM, KOHOMHYECKOW, MOJUTHYECKON HH(OpMAIMH, Jar0T BO3MOXHOCTH BBIMOIHSTH
pacuéThl U COCTABIATH AITOPUTMBI, HAXOIUTh U MPUMEHSTH (GOPMYJIbl, BIAJETh IPAKTUUECKUMU
npuéMaMy reOMETPUUECKUX U3MEPEHUH U OCTPOEHUH, YNTaTh HH(POPMALIUIO, TPEICTABICHHYIO
B BUJE TaONUI, auarpamMM M IpaduKoB, >KUTh B YCIOBUAX HEONPEICIEHHOCTH W MOHUMATh
BEPOSTHOCTHBIN XapaKTep CIy4alHBIX COOBITHH.

N3yuenne marematuku Qopmupyer y oOydalolmuxcs MaTeMaTUYecKUd CTHIIb
MBIILJICHUS, TPOSBISIOIUIICS B ONpeAeNEHHBIX YMCTBEHHBIX HaBblkaX. OOyuaroniuecs
OCBaMBAIOT TaKUe MPUEMBI U METOJbl MBIIIJICHUS, KaK MHIYKIUS U JIeAyKUus, 00001eHue u
KOHKpEeTH3allus, aHaJU3 M CHUHTE3, KiIaccupuKalusg U cHUcTeMaTH3alus, abcTparupoBaHue U
aHasiorus. OOBEKTHl MaTEMaTHUECKHUX YMO3aKIIOYEHUH, TMpaBuia HX KOHCTPYHPOBAHUS
PacKpbIBaIOT MEXaHU3M JIOTHUECKHUX TOCTPOCHUM, CIOCOOCTBYIOT BBIpaOOTKE YMEHHS
dbopMynupoBaTh, 000CHOBBIBATH U JIOKA3bIBaTh CY)KJIEHHUS, TEM CAMbIM Pa3BUBAIOT JIOTMUECKOE
MblieHne. V3ydeHue MartemaTHku —oOecrieuuBaeT  (OPMUPOBAHHE  AITOPUTMHYECKOM
KOMIIOHEHTHI MBIIUICHHUS U BOCIHUTAHWE YMEHUH JeWCTBOBATh MO 3a/laHHBIM ajrOpUTMaM,
COBEPIICHCTBOBATh M3BECTHBIE M KOHCTPYHpOBaTh HOBbIE. B mporecce pemeHust 3agad —
OCHOBOH y4eOHOU [esATENbHOCTH Ha YypOoKaX MaTeMaTHKH — pa3BHBAIOTCS TBOpUYECKas U
MPUKJIAHAs! CTOPOHBI MBILLIJICHUS.

OOydeHune mareMaTuke AaéT BO3MOXKHOCTh pa3BHBaTh y OOYyYarOMIMXCS TOYHYIO,
paloHaIbHyI0 U MHPOPMATUBHYIO peub, yMEHUE OTOMpPATh Hanbosee MOIXOSIINE S3bIKOBBIE,
CUMBOJIMYECKUE, TpadUueckue CpencTBa s BBIPAKEHUS CYXKACHUW W HATIAJHOTO UX
MPEACTABJICHHUSL.

[Ipn n3ydeHnn MaTeMaTHKH OCYIIECTBISIETCS 00IIee 3HAKOMCTBO C METOJIaMHU TIO3HAHUS
JNEHUCTBUTENBHOCTH, NMPEJACTABICHUSMUA O MPEAMETEe W METOJaX MAaTeMAaTHKH, X OTIUYUU OT
METO/IOB JPYTUX ECTECTBEHHBIX M TYMAaHHTApPHBIX HAyK, 00 OCOOCHHOCTAX NpPUMEHEHUs
MAaTEeMAaTHKH JUIsl pEHICHUsI HAYYHBIX U MPUKIIAIHBIX 3a/1a4.



MaremaTtnueckoe oOpasoBanume B  Poccuiickoii ~ ®exepauuu  MareMaTH4YecKoe
o0Opa3oBaHue JOJDKHO peliaTh, B YAaCTHOCTU 3aJaud OOECIeUYeHHUs CTPaHbl BBITYCKHUKAMH,
MaTeMaTH4eckass IOJrOTOBKAa KOTOPBIX JOCTaTO4Ha JUIsl MPOJOJDKEHHS OOpa3oBaHHS B
pa3NUYHBIX HANpaBlICHUSX, BKJIIOYas MaTeMaTHYeCKUE HCCIeNoBaHus, paboTy B cdepe
MH(GOPMAIMOHHBIX TEXHOJIOTUH, MPENoIaBaHIe MaTEMATUKH, C OJHONW CTOPOHBI, M IPUMEHEHUE
MaTeMaTHKU B JIPYTUX HayKax, B MHKEHEPHO-TEXHOJOTMYECKONW U COLMalIbHOU cdepe ¢ apyroi
cTopoHbl. [l oOecniedyeHus JTOCTUKEHHUS COOTBETCTBYIOLIEH STHM 3ajJayaM MaTeMaTH4eCKOn
MOATOTOBKM  OOydYaroIIMXCsl, s  YAOBJIETBOPEHHS HUX 3alpoCOB M  BO3MOXKHOCTEU
IpeHa3HayeHa rnporpamMma yriyosn€HHOTro uzydeHusi matematuku. [IporpaMma no mMaremaruke
YrIIyONnEHHOTO YPOBHS JaéT BO3MOYKHOCTh PACHIMPHUTH U YIIYOUTHh KPYr M3y4aeMbIX BOIPOCOB,
co3zaTh 0oJiee LEIOCTHOE MPEJCTABICHHE O CUCTEME MaTeMaTHYeCKHX 3HaHW, chopMHUpOBaThH
0oJjiee yCTONYMBBIE U OCO3ZHAHHBIE YMEHHS.

[IpuoputeTHbIMU LIENAMU O0yYEHHUS MaTeMaTUKe B 7—9 Kiaccax SBISIOTCA:

¢bopMHpoBaHME  IEHTPAJbHBIX MaTEeMAaTUYECKUX MOHATHM  (YMCiO, BEIWYHHA,
reoMerpuueckas ¢urypa, TepeMeHHas, BEpOSTHOCTb, (YHKLHUA), 0oOecrneuynBaromnx
MIPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTEMATHUECKOTO 00pa30oBaHMs 00ydaroInXcs;

nojiBe/ieHne oOy4aroxcs Ha JOCTYIIHOM JUIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTeMaTHUKU U OKpYXKaIoLIero Mupa, MOHMMAaHME MaTeMaTHKU KaK 4YacTH OOIIed KyJIbTyphl
YeJI0BEYECTBA;

pa3BUTHE  HMHTEJUIEKTYaIbHBIX W  TBOPYECKHX  CIIOCOOHOCTEM  oOywaromiuxcs,
M03HABaTEIbHON aKTUBHOCTH, UCCIIEI0OBATENbCKIX YMEHUN, KPUTHYHOCTH MBIIIIEHHUS, HHTEpeca
K U3y4EHHIO MaTeMaTHKH;

(dbopmupoBaHue PyHKIIMOHATBLHON MaTeMaTHYeCKON IPaMOTHOCTH: YMEHHSI paclio3HaBaTh
MIPOSIBJIEHUSI MaTEMaTHYECKUX TOHITHI, 00bEKTOB U 3aKOHOMEPHOCTEH B peabHBIX KU3HEHHBIX
CUTyallUsIX M TpU HU3YYECHUH JPYrUX Y4eOHBIX MPEIMETOB, MPOSBICHHUS 3aBHUCUMOCTEH U
3aKOHOMEpHOCTEH, (OpMYyIUPOBAaTh MX Ha SI3bIKE MAaTEeMAaTHKU U CO3JaBaTh MaTeMaTH4YecKue
MOJENM, TPUMEHSATh OCBOCHHBI MaTeMaTW4YeCKHi ammapar [Uid peleHus MpaKTUKO-
OpPUEHTUPOBAHHBIX 33/1a4, HHTEPIPETUPOBATH U OLIEHUBAThH MOJTYYCHHbIE PE3YJIbTATHI.

OCHOBHBIE JIMHUU COJCpPKaHUSI POrpaMMbl 10 MaremaTuke B 7-9 kiaccax: «YHucna u
BBIYMCIICHUSY, «Anredpay («Anredpandyeckue BBIPAKEHUS», «YPaBHEHUS U HEPABEHCTBAY),
«Dynkmuny, «l'eomerpus («I'eomerpuyeckue ¢GUTypl W HX CBOWCTBay, «M3mepeHue
FeOMETPUUECKUX BEIUYUHY), «BeposTHOCTh M cTaTUCTHKa». JlaHHBIE JHHHHM pa3BUBAIOTCA
napajuieNibHO, KaXKJlasi B COOTBETCTBUU C COOCTBEHHOW MPHUPOAON M TpPagUIMSIMH, OJHAKO HE
HE3aBHCHMO OJIHA OT APYIroii, a B TECCHOM KOHTAKTE U B3aUMOJICHCTBUH.

CogepxaHue NporpaMMbl 0 MaTeMaTHKe, paclpeiei€HHOe IO rojaM oOydeHus,
CTPYKTYPUPOBAHO TakUM OO0pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHILHUIMHUAIBHBIM BOMPOCAM
oOyuaromuecs: 00palanTuch HeOJHOKPATHO, YTOOBI OBIIAJICHUE MATEMATUYECKUMU MTOHITHIMH U
HABbIKAMHU OCYIIECTBISIIOCH MOCIIEI0BATENILHO M TMOCTYMATENbHO, ¢ COOMIOJCHHEM NpUHIUIA
MIPEEeMCTBEHHOCTH, a HOBbIE 3HAHMs BKIIOYAIUMCh B OOIIYI0 CHUCTEMY MaTeMaTHYeCKHUX
Mpe/ICTaBICHU OO0yJaroINXCsl, paciupsis u yriayonsist e€, oOpasysl MPOYHbIE MHOXKECTBEHHbIE
CBSI3H.

B cootBerctBun ¢ ®I'OC OOO marematuka sBIsSeTCS 00s3aTeNbHBIM MPEIMETOM Ha
YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMsS W HU3y4yaeTcs Ha yriyOJIEHHOM YpPOBHE B paMKax
CIIEAYIOIINX YUeOHBIX KypcoB: «AnreOpay, «I'eomerpus», «BeposTHOCTb U CTaTUCTUKAY.

OO11ee yuCIO YacoOB, PEKOMEHI0BAHHBIX Il M3y4eHHUs] MaTeMaTHKH, — 816 dacos: B 7
Kiacce — 272 gaca (8 4acoB B HeJent0), B 8 kiacce — 272 yaca (8 4acoB B HeJEN0), B 9 kitacce —
272 4daca (8 4acoB B HE/IETIO).



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI 11O
MATEMATHUKE HA YPOBHE OCHOBHOI'O OFIIEI'O OGPA3OBAHUA

W3ydyeHne MaTeMaTHKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAlpaBIEHO Ha
JOCTIKEHHE 00YJaloIMMHCS TMYHOCTHBIX, METAPEAMETHBIX M MPEJIMETHBIX 00pa30BaTeIbHbBIX
pE3yAbTaTOB OCBOCHUS Y4€OHOIO IIPEMETA.

JIMYHOCTHBIE PE3YJIBTATbBI

1) maTpuoTHYECKOE BOCIIUTAHUE:

MPOSIBJICHUEM MHTEpeca K TNPOUUIOMY U HACTOSIIEMY POCCHHUCKOM MaTeMaThKH,
LIECHHOCTHBIM OTHOILIEHHEM K JIOCTHKCHHSIM POCCHICKMX MAaTE€MAaTHKOB M POCCUUCKOU
MaTeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX W MPUKIATHBIX
chepax;

2) rpaxaaHCKOE U JYXOBHO-HPABCTBEHHOE BOCIHMTAHHE: TOTOBHOCTHIO K BBHITIOJIHEHUIO
00s13aHHOCTEN TpaXJaHWHA W peaM3allid €ro IpaB, MPEACTaBICHHEM O MaTeMaTHYeCKHX
OCHOBaxX (DYHKIIMOHUPOBAHUSA PA3JIUYHBIX CTPYKTYp, SIBJICHUH, MPOIEAYp T'PakIaHCKOTO
obmecTBa (HarmpuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO dTUYECKUX MPOoOIIeM,
CBSI3aHHBIX C TIPAKTUYECKUM TMPUMEHEHHEM JOCTI)KCHHH HayKd, OCO3HAHHEM Ba)KHOCTH
MOPATBHO-ITUYECKUX MPUHIIUIIOB B JCSITEIILHOCTH YUEHOTO;

3) TpyZI0BO€ BOCIIUTAHUE: YCTAHOBKOW Ha aKTMBHOE YYAaCTHE B PEIICHHH MPAKTHYECKUX
3a/lad  MaTeMaTHYEeCKOW  HaMpaBJIEHHOCTH, OCO3HAaHHUEM BAXXHOCTH  MaTEMaTHYECKOTO
00pa3zoBaHus Ha MPOTSHKECHUU BCEH JKU3HU JJI YCTICITHONW MPO(PECCHOHATBHON EATETbHOCTH U
pa3BUTHEM HEOOXOIUMBIX YMEHUN, OCO3HAHHBIM BHIOOPOM U MOCTPOCHHUEM WHIUBUAYaJTbHOMN
TpaekTopuu 00Opa30BaHUs U )KU3HEHHBIX IIJIAHOB C YUETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX
MOTPEOHOCTEH;

4) scTeTMyeckoe BOCIHUTAHHUE: CIMOCOOHOCTHIO K SMOIMOHAIBHOMY U 3CTETHUYECKOMY
BOCIIPUATHIO MaTEeMaTHYECKUX OOBEKTOB, 3ajay, PEUICHUH, pPacCyKICHWM, YMEHUIO BUJIETbH
MaTEeMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) LEHHOCTH HAy4yHOTO TIO3HAHUS: OpPUEHTAlMEH B JAEATEIbHOCTH HAa COBPEMEHHYIO
CUCTEeMY Hay4yHBIX TMpEACTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS YEIIOBEKA,
npupoabl M oOIIecTBa, MOHMMAaHHEM MAaTeMaTH4YeCKOW HayKH Kak cdepbl 4YeloBeuecKOon
NESATENbHOCTH, 3TANOB €€ pa3BUTUA U 3HAUMMOCTU JJIsl Pa3BUTHS LMBUJIM3ALMM, OBIAJCHUEM
SI3bIKOM MaTE€MaTUKM M MAaTEeMaTUYeCKOW KyJIbTypOll Kak CpeICTBOM IIO3HaHUSA MHPA,
OBJIAJICHHEM HaBbIKAMU HCCJIEI0BATENIbCKOM 1€ATEIbHOCTH

6) dusnueckoe BocnuTaHue, GOPMUPOBAHUE KYIbTYPhl 3J0POBbS M SMOLIMOHAIBHOTO
Onaromnoyiyuusi: TOTOBHOCTBHIO TPUMEHSATh MaTeMaTH4ecKhue 3HaHUS B HMHTEpPEcax CBOETO
3JI0pPOBbS, BEIEHUS 3J0pOBOro o0Opasza >KU3HU (30pOBOE MUTaHHUE, cOATaHCUPOBAHHBIN PEKUM
3aHATUA W OTObIXa, peryinspHas (u3nueckas aKTUBHOCTH), C(HOPMHPOBAHHOCTHIO HaBBIKA
peduiekcun, MPU3HAHUEM CBOETO MpaBa Ha OIIHUOKY U TAKOTO K€ MpaBa JAPYroro YeloBeKa;

7) SKOJIOTHMYECKOE BOCIIMTAHUE: OPUEHTALMEH Ha MPUMEHEHHE MAaTeMaTUYeCKUX 3HAHUM
JUIS pelleH s 3a/1a4 B 00JIaCTH COXPAaHHOCTH OKpYKaroIlel cpepl, MIaHUPOBAHUS MOCTYNKOB U
OIICHKH WX BO3MOJKHBIX TOCIEICTBUN Ui OKpYXKAIOUIeH Cpelbl, OCO3HAHUEM TIJI0OATHLHOTO
XapakTepa dKOJOTUYECKHX MpoOsieM U MyTel UX peleHus;

8) amanTanMs K M3MEHSIOUIUMCS YCIOBUSM COIMANBHON W TMPUPOAHON CpEbl:
TOTOBHOCTBIO K JCHCTBUAM B YCIOBHUSIX HEONPEACNEHHOCTH, NOBBIILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPaKTUUYECKYIO IEATEeIbHOCTh, B TOM YHUCIIE YMEHUE YUYUTHCS y IPYTUX
TOJIeH, MPUOOpPETaTh B COBMECTHOMN JIEATEIILHOCTH HOBBIE 3HAHWS, HABBIKM M KOMIIETCHIIUU U3
OTIBITa JAPYrUX; HEOOXOAUMOCTHIO B (DOPMHpPOBAHMH HOBBIX 3HAHWN, (HOPMYTUPOBATH HJIEH,
MOHATHS, TUIIOTE3bl 00 00BEKTAaX U SIBICHUAX, B TOM YHCIIC paHee HE M3BECTHBIX, OCO3HABATH
NeUIUTEl COOCTBEHHBIX 3HAHWUH ¥ KOMIIETEHTHOCTEH, IJIaHUPOBAaTh CBOE pa3BUTHE,
CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO CHTYAIHIO KaK



BBI30B, TPEOYIOIIMI KOHTPMEpP, KOPPEKTUPOBATh IPUHUMAEMbIE pELICHUS W JCHCTBHS,
(dbopMynHpOBaTh U OLCHUBATH PUCKHU M MOCIEACTBHS, (OPMUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIbTATHI

B pesynbraTe OCBOCHHS MPOrpaMMbl 110 MaTeMaTHKE Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHusi y oOydvaromerocs Oyayr cGOpMHUPOBAHBI METANPEIMETHBIC PE3YJIbTATHI,
XapaKTePU3YIOIIUECS  OBJAJCHHEM  YHHBEPCAJIbHBIMH  IO3HABATCIIBHBIMH  JICHCTBUSIMH,
YHHUBEPCAJTbHBIMH KOMMYHUKATHBHBIMU JCHCTBUAMH W YHHUBEPCAIbHBIMU PETYJISTHBHBIMU
JIEACTBUSAMM.

Ilo3HaBaTeIbHBIE YHUBEPCATbHBIE YUeOHbIE el CTBHUS

Ba3oBble 1ornyeckue neicTBus:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKH MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIICHHA MEXIy IOHATHUAMH, (OPMYIUPOBATH ONPEACICHUS TOHSITHH,
YCTaHABIIMBATh CYIIECTBEHHBIN TpPH3HAK KIACCU(PUKAIMK, OCHOBAHUSA JUISI 000OMIeHUS U
CpaBHEHHS, KpUTEPUU TIPOBOIUMOTO aHAJIN3a,

BOCIIPHHUMATh, (OPMYITHPOBATH H TPEOOPA30BBIBATH CYXICHHS: YTBEPIUTCIbHBIC WU
OTpHIATENIbHBIC, SMHIYHBIC, YaCTHBIC M 00ITHE, YCIOBHBIC,

BBISIBIISATE MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U W MIPOTHBOPEUYUS B (aKTax,
JTAHHBIX, HAONIOJCHUAX W  YTBEPXKACHHSX, TMpeaiaratb KPUTEPUU JUIS  BBISBJICHUS
3aKOHOMEPHOCTEH W TIPOTHUBOPEUHIA; JeJIaTh BBIBOJBI C HCIOJIH30BAHUEM 3aKOHOB JIOTHKH,
JCTYKTUBHBIX U MHIYKTUBHBIX YMO3AKITFOUCHUH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

pa3bupath J10Ka3aTeabCTBA MaTEMaTHUECKUX YTBEPKACHUN (MPSAMBIE U OT MPOTUBHOTO),
MPOBOJUTH  CAMOCTOSITENIFHO  JI0Ka3aTebCTBA MaTeMaTH4eCKHX (DaKToOB, BBICTPAUBATH
apryMeHTalMIo, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI, MPUMEHSITh METOJ MaTeMaTU4ecKOi
WHIYKITUH, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

BBIOMpaTh CMoco0 pemeHus ydeOHOW 3amaum (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh HauOosiee MOAXOIANIMM € Y4€TOM CaMOCTOSITENIBHO BBIJAEIEHHBIX
KPUTEPHUEB).

Ba3oBble nccienoBarejabLCcKue 1eHCTBUA:

UCIIOJIb30BaTh ~ BONPOCHI ~ KAaK  MCCJIENOBATENIbCKMM ~ MHCTPYMEHT  MO3HAHMUS,
dbopMynupoBaTh BOMNPOCH, (UKCHpYIOIIME MNPOTHBOpPEUHEe, MpoOIeMy, CaMOCTOATEIbHO
yCTaHaBIMBATh UCKOMOE M JaHHOE, (POPMHUPOBATH TMIOTE3Y, ApIyMEHTUPOBATH CBOIO MO3HUIIUIO,
MHEHUE;

MIPOBOJUTH 10 CAMOCTOSITENIFHO COCTABJICHHOMY IUIAHY 3KCIIEPUMEHT, HCCIEI0BaHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro OOBeKTa, 3aBHCHUMOCTEH OOBEKTOB MEXIY
co0olii;

CaMOCTOSITENILHO (DOPMYIHUPOBATh OOOOIIEHHSI M BBIBOJBI [0 Pe3yIbTaTaM MPOBEAEHHOTO
HAOMIOJICHUS, HCCIIEIOBAHUS, OKCIEPUMEHTa, OIEHUBAaTh JOCTOBEPHOCTh MOJYyYEHHBIX
PE3yIbTaTOB, BHIBOJOB U 0000IIEHU;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECcca, & TAKXKE BBIABUTATH MPEATIOTIOKEHHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIISITH HEJJOCTATOYHOCTh M U30BITOYHOCTH MH(GOPMAIINH, TAaHHBIX, HEOOXOAUMBIX IS
pelIeHus 3a/1a4H;

BBIOMpATh, aHAIM3UPOBATH, CHUCTEMATH3UPOBATh M HUHTEPIPETUPOBATh WHGOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS;

BBIOMpaTh GopMy MpeacTaBlieHUss WHGOPMAIMN U WILTIOCTPUPOBATH pelIaeMble 3a1auu
cXeMaMu, JUuarpaMMaMu, UHOU TpaduKkoi M 1X KOMOWHAIUSIMU;

OIICHUBATh HAAGKHOCTH HHGOPMALMM TIO KPUTEPUSAM, TPEUIOKCHHBIM WU
c(hOpMyTUPOBAHHBIM CAMOCTOSITEIHHO.



KoMMyHuUKaTHBHBIE YHHBepcaJbHbIe Y4eOHbIe NeiiCTBUS:

BOCIIPUHUMATH U (POPMYIUPOBATH CYXJECHUS B COOTBETCTBUHU C YCIOBHSMH U LEISAMHU
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M MUCHMEHHBIX
TEKCTaX, JaBaTb NOSACHEHHs IO XOJIy pEUIeHUs 33Ja4d, KOMMEHTHUPOBATh MOJYYEHHBIN
pe3yabTarT;

B X0Jie 00CYX/IEHUS 33a7aBaTh BOIMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMBI, IIPOOIEMBI,
pelaeMoi 3ajauu, BbICKa3blBaTh WJEH, HALIEJICHHbIE HA MOMCK PELICHMsSI, CONOCTAaBISATh CBOU
CYXJEHHUS C CY)KICHUSIMHU JPYTUX YYaCTHUKOB Jauajora, oOHapyXMBaTh pa3jIMyle U CXOJCTBO
MO3UIIHIA, B KOPPEKTHOU opme GopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAKCHHUS;

MIPEJICTABIATh PE3yJbTaThl PEILCHUs 3aJaud, SKCIIEPUMEHTA, HCCIEIOBaHUS, MPOEKTa,
CaMOCTOSITEJIbBHO  BbIOMpaTh (GopmaT BBICTYIUIEHHS C Y4€TOM 3aJady [pPE3CHTAlUuu U
O0COOEHHOCTEH ayIuTOpUN;

MOHUMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYaTbHON paObOTHI TIPU
pemeHnn y4eOHBIX MaTeMaTHYECKMX 3a/ad, NPHHUMATh [EeNb COBMECTHOW JeSTEIHHOCTH,
IUTAaHUPOBATh OPraHU3ALMI0 COBMECTHOW paboThl, paclpeensTh BUAbI padoT, JOroBapuBaThC,
00CYX/1aTh MPOIECC U Pe3yabTaT PaboThl, 0000IaTh MHEHUST HECKOJIBKHUX JIFOJICH;

y4acTBOBATh B IpyHNoOBbIX (hopMax paboThl (00CyXkaeHus, OOMEH MHEHUH, «MO3TOBBIE
IITYPMBI» W WHBIC); BBINOJIHATH CBOIO YacTh pabOTHI M KOOPAMHUPOBATH CBOM NIEHCTBHS C
JPYrMMHU YJ€HaMH KOMaHJbl, OLIEHMBAaTh KauyecTBO pPe3y/lbTaTa U KAaueCTBO CBOErO BKJa/aa B
o0mIHii pe3yabTarT Mo KpUTepusiM, cHopMYyITHPOBAHHBIM YIACTHUKAMHU B3aUMOICHCTBHSI.

PerynsiTuBHbBIC yHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Camoopranuszauus:

BBISBJIATE MPOOJEMBl [UId pEIIEHUs B KU3HEHHBIX M y4eOHBIX CHUTYalMsX,
OPUEHTUPOBATHCS B PA3JIUYHBIX MOAXO0JAaX NMPUHATUSA PELIeHUH (MHAMBUIYAIIbHOE, TPYIIIOBOE);
CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH, aNTOPUTM peLIeHMs 3aJauyd (MU €ro 4acTh), BbIOMpPATh
cnoco0 pemeHuss ¢ y4€TOM MMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMaLuu.

CaMOKOHTPOJIb:

BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS Ipoliecca M pe3yibTara pelieHus
MaTeMaTU4eCKOH 3a/1aun, CAMOMOTHBALIMU U pEQIICKCHH;

IIPEIBUIIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh IIPDH PELICHMM 3alayd, BHOCUTH
KOPPEKTHBBl B JEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, HAWJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJIbTaTa JEATEIBHOCTH IOCTABICHHON LIEIU U YCIOBMSIM,
OOBSICHATH MPUYUHBI JOCTHKEHHSI MJIM HEIOCTUIKEHUS LIeJIH, HAXOAUTh OLIUOKY, 1aBaTh OLIEHKY
IPUOOPETEHHOMY OTIBITY.

9MOIHOHAJBHBIA HHTELJIEKT:

BbIpaXKaTh ASMOLMHU IPU HU3YYCHUU MATEeMAaTHYECKUX OOBEKTOB M (PaKTOB, JaBaTh
SMOLIMOHAJIBHYIO OLICHKY PEIEHUS 3aJauH.

IIpeaMeTHbIe pe3yJbTaThl OCBOEHHUS INPOTrPaMMbl MO MaTeMaTHKe YIiayOlE€HHOTro
YPOBHSI IIPEJICTaBJIEHBI IO TOaM 00y4YeHHUs B CIEIYIOIIMX pa3JiesiaX MPorpaMMbl IO MaTeMaTHKe
B paMKaxX OTIEIbHBIX Y4YeOHBIX KypcoB Juig 7-9 kiaccoB: «Anrebpay», «l'eomerpus»,
«BeposATHOCTb U CTAaTUCTUKa». Pa3BUTHE JIOTMYECKUX NMPEACTABICHUN U HABBIKOB JIOTHYECKOTO
MBILIUIEHUS] 00y4aroIUXCs OCYILECTBIIAETCS B paMKaX BCEX HA3BaHHBIX KypCOB Ha MPOTSHKEHUU
Bcex JeT oOyuenus. [Ipennonaraercs, 4To BEITYCKHUK 9 KJlacca CMOKET CTPOUTH BHICKA3bIBAHUS
U OTPULIAHHS BBICKA3bIBAHUM, PACIIO3HABATh UCTHHHBIE U JIOKHBIE BBICKA3bIBAHUS, IIPUBOIUTH
IpUMEpPbl U KOHTPIPUMEPHI, BBIIOJIHATH OIEPAllMM HAJX BBICKA3bIBAHUSAMHU, CTPOUTH
BBICKA3bIBaHU M PACCYKJICHMS Ha OCHOBE JIOTMYECKUX IIPABUII, PELIATH JIOTHYECKHUE 3a]adH,
HAay4UTCsS MPUMEHATH METOJ MATEMaTUYECKON MHIYKLHMH, OBIALCET MOHATUAMU: OIPEIEICHUE,
aKCHOMa, TeOpeMa, OKa3aTelbCTBO — U HAYYUTCS] UCIOIB30BAaTh UX MPU BBHIOJIHEHUH Y4eOHBIX
U BHeEy4yeOHbIX 3agady. lIpm 3TOM BBelIEHHE OCHOBHBIX JIOTMUECKHMX MOHSATUH M OCBOCHHE



OCHOBHBIX CBSI3aHHBIX C HHMMHU BHUJOB JI€ATEIIBHOCTH OTHECEHO K KypCcy «BeposATHOCTh U
CTaTHCTUKA» M TAKXKE PacIpeeNICHO Mo rojiaM o0ydeHusl.

B pamkax Bcex TpEX KypcOB ocCymiecTBiseTcs (OpMHUpOBAaHUE YMCHHs BBIOMpPATH
NOAXOJSIIMKA  METOA Ul PEIIEHWS 3a/Jadd, BBIABJIATH NPUMEPbl  MAaTEMAaTUYECKUX
3aKOHOMEPHOCTEH B MPUPOJEC W OOIIECTBEHHOW KH3HHU, PACIO3HABATh MPOSBICHHUE 3aKOHOB
MAaTE€MaTUKA B MCKYCCTBE, INPUMEHATh MATEMaTUYECKHE 3HAHHUS W OMNBIT MAaTeMaTUYECKOU
NCSITEILHOCTH B CUTyallUsX peadbHOW >km3HH. OOydaromuyecs 3HAKOMSTCS C HayIHBIMHU
pe3ylbTaTaMy, MOJYYCHHBIMH B XOJIe Pa3BUTHS apUPMETHKH, aireOpbl, T€OMETPUHU, TEOPUHU
BEPOSITHOCTH, CTATUCTUKM M Yy4aTrcsl WX OIKUCHIBaTh, MPUBOAAT IPUMEPbl MATEMaTUUYECKUX
OTKPBITUI U UX aBTOPOB B OTEUECTBEHHOW M BCEMUPHOW UCTOPUH HAYKH.

OEJNEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA»
HA YIJIYBJEHHOM YPOBHE B 7-9 KJIACCAX

MNOSACHUTEJIBHAS 3AITMCKA

AnreOpa sBIsIETCS OJHUM W3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEero oOpa3oBaHMs: OHA
oOecrieynBaeT HU3YUYCHHUEC JPYIrUX TUCHUILIMH KaK €CTCCTBCHHO-HAYYHOI'O, TaK U TYMAaHUTApPHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOJWMO Ui TIPOJIOJDKEHHUS 00pa3oBaHWS W IS MOBCETHEBHOU
XKU3HU. Pa3zButue y oOyyarouuxcs HayyHbIX HPEICTABICHUNA O MPOUCXOXKACHUU U CYIIHOCTH
anredpandeckux aOCTpakIHii, crnocobe OTpakeHHWs MaTeMaTHUYecKOW HayKoW SBICHUH U
MPOIIECCOB B TPUPOJEC H OOMIeCTBE, POJIM MATeMaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAHWU M B TPAKTHKE CIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KA4YECTB
MBIIUICHUS,, HEOOXOMMBIX ISl aJanTalid B COBPEMEHHOM IM(ppoBOM oOmiecTBe. M3ydyeHune
anreOpbl o0ecrieynBacT pa3BUTHE YMEHHS HAOIOaTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHHS, CHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBHIBATh CBOM
JEeWCTBUS, BBIBOJBI, (OPMYIUPOBaTh yTBepxkaAeHUs. OCBOCHHE Kypca anreOpbl oOecrieYnBaeT
pa3sBUTHE JIOTUYECKOTO MBIIUICHUS OOYYalOmUXCsA: OHU HCIOJNB3YIOT JCAyKTUBHBIC W
WHIYKTHBHBIE pacCyXAeHUs, 0000IICHNEe W KOHKPETU3aIUI0, a0CTparupoBaHWE W aHAJIOTHIO.
OOyuenne anreOpe MpennoyiaraeT 3HAYUTEIBHBIH OO0BEM CaMOCTOSTEIBHON JIEATEIILHOCTH
o0yJarmuxcs, TOITOMY CaMOCTOATENBHOE pEUICHHE 3a7ad OOYYaIOIIMMUCS — SIBIISCTCS
peanu3alyeil JesTeIbHOCTHOTO MIPUHIIUIIA O0YUCHHUS.

B crpykType mnporpamMmbl ydeOHOTO Kypca «AnreOpa» yriayOI€HHOTO H3ydeHHUsI
OCHOBHOE MECTO 3aHHUMAIOT COJIEPXKATEIbHO-METOANYECKAE JTUHUU: «HHUClla U BBIYHUCICHUS,
«AnreOpanyecKue BBIpaXCHUs», «YpaBHEHUS U HepaBeHCTBay, «DyHkiun». Kaxmas u3 3tux
COJICpKATEITbHO-METOIMUYECKUX JIMHUI pa3BUBACTCs Ha MPOTSHDKEHUU TPEX JIET U3y4CHHUs Kypca,
B3aMMOJICHCTBYS C APYTUMH €ro JIMHUSAMH. B X011 n3yueHus Kypca 00yJaromuMcs TPUXOJUTCS
JIOTHYECKU PACCYXKJIaTh, UCIIOJIb30BaTh TEOPETHKO-MHOXKECTBCHHBIN S3bIK. B CBS3M ¢ 3THM B
nporpaMmy  y4eOHOro Kypca «AusreOpa» BKIIOYCHBI HEKOTOPBIE OCHOBBI  JIOTHKH,
NPEJCTAaBICHHBIE BO BCEX OCHOBHBIX pasleliax MaTeMaTH4eCKOTo o0pa3oBaHHS U
CMOCOOCTBYIOIIME OBJIQJICHUIO OOYYaIOIIMMHUCA OCHOB YHHBEPCAIBHOTO MaTeMaTH4YECKOIo
a3bika. ConepKaTenbHON U CTPYKTYPHOH OCOOEHHOCTBIO YUeOHOTo Kypca «Anredpay sBisercs
€ro UHTETPUPOBAHHBIN XapakTep.

Conepxxanne aMHUM «YHcClIa W BBIYMCIEHUS» CIYKUT OCHOBOM JUIsl JlasibHEHIero
U3yYeHHs] MaTeMaTUKH, CIIOCOOCTBYET PA3BUTHIO y OOYYarOIIMXCS JIOTUYECKOTO MBIIIJICHHUS,
(OpMUPOBAHMIO YMEHHSI MOJIb30BAThCA AITOPUTMAMHU, a TAK)Ke MPUOOPETECHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJMMBIX Ui MOBCEIHEBHON XHU3HHU. Pa3BuUTHE MOHATHS O YMCIEe Ha YpOBHE
OCHOBHOTO 0011ero 00pa3oBaHus CBS3aHO C PAlMOHAJIBHBIMH U MPPALMOHATIBHBIMU YHCIIAMHU,
(dbopMuUpOBaHUEM MPEICTABICHUH O JEHCTBUTENBHOM YHCIE. 3aBEpIICHUE OCBOCHMS YUCIOBON
JUHUYU OTHECEHO K CpeliHeMy 001eMy 00pa30BaHUIo.



Cognepxanue HByX anreOpamuecKux JHHUA — «AJreOpandecKkre BBIPAKCHHS» U
«YpaBHEHUSI U  HEPABEHCTBA»  CIIOCOOCTBYeT  (OPMHPOBAHUIO Yy  OOy4aromIMXCs
MaTeMaTHUYeCKOro armapara, HEOOXOAMMOTO Ui pEIIeHUs 3a7ad MaTEeMaTHKH, CMEXHBIX
MPEIMETOB U OKPYXKAroIIel peadbHOCTH. Ha ypoBHE OCHOBHOTO 001Iero 00pa3oBaHus YIeOHBIH
MaTepuan TPYNIUPYETCS BOKPYT pAlMOHAIBHBIX BBhIpaXeHHW. Asredpa IEeMOHCTPUPYET
3HAQYEHHE MATEMATUKH KakK s3bIKa JJIs MOCTPOCHHMS MATeMAaTHMYECKHX MOJeJied, OMUCaHUs
MPOIECCOB M SIBICHWUH peanbHOro Mupa. B 3amaum oOydeHust anreOpe BXOAAT TakKe
JalbHEHIIIee pa3BUTHE AITOPHUTMHYECKOTO MBIIIICHUS, HEOOXOIUMOTOo, B YAaCTHOCTH, JIJIs
OCBOEGHHMSI Kypca HH(POPMATHKH, W OBJIAJICHUE HABBIKAMHU JICIYKTUBHBIX PACCYXKJICHUMN.
[IpeoOpazoBanre CHMBOJIBHBIX (OPM CIIOCOOCTBYET Pa3BHTHIO BOOOPAXKECHMS, CIIOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPYECTRY.

Conepxxkanrie  (QyHKIIMOHATBHO-TpAQUUECKOW JIMHUM  HAIlEJIEHO Ha  TOJIyUYCHHUE
00yJaroIIMMHUCs 3HAaHUHN O (QYHKIMAX KaK BaKHEHIIEH MaTeMaTH4YeCKON MOJENH ISl OTTUCAHUs
U HCCIEN0BAaHUS Pa3HOOOpa3HBIX INPOIECCOB M SIBICHUI B mpupoje u obmiectse. M3ydyenue
Marepuaiga CIOCOOCTBYET pPa3BUTHIO y OOYYaIONIMXCS YMEHHS HCIIOJIb30BaTh pPa3juvHbIC
BBIPA3UTENIbHBIE CPECTBA S3bIKa MAaTEMAaTHKU — CIIOBECHOTO, CUMBOJIMYECKOI0, Ipaduyeckoro,
BHOCHUT BKJIaJl B POPMHUPOBAHUE TIPEICTABICHUA O POJIM MAaTEMAaTUKH B PA3BUTHH IIMBHIM3AIIUN
U KYJIBTYPBI.

YrnyOn€HHbli  Kypc anreOpbl  XapaKTepU3yeTcsl U3yYE€HUEM  JOTOJHHUTEIbHOTIO
TEOPETUYECKOro ammapaTa M CBSI3aHHBIX C HUM METOJIOB pelieHHs 3afad. Asredpa sBIsSeTCS
SI3BIKOM JIJIS1 OMHUCaHMsI OOBEKTOB W 3aKOHOMEPHOCTEH, CIY)KUT OCHOBOW MAaTeMaTH4ecKOTro
Mo ienupoBanus. [Ipu 3ToM caMu OOBEKTHI MAaTEMAaTHYECKUX YMO3AKIIOYEHUN U MPUHATHIC B
anredpe mpaBuiia UX KOHCTPYUPOBAHUS CHOCOOCTBYIOT (POPMUPOBAHUIO YMEHUN 00OCHOBBIBATh
U JIOKa3blBaTh CY)KJIEHHUS, Pa3BUBAIOT MAaTEMAaTHUYECKYyI0 HWHTYUIMIO, KPaTKO W HAarJsagHO
PacKpbIBAIOT MEXAaHU3M JIOTHUECKHUX TIOCTPOCHUN U ydaT UX MPUMEHEHUI0. TeM caMbIM anredpa
3aHMMAeT OJHO W3 BEAYIIUX MECT B (POPMHUPOBAHUM HAYYHO-TEOPETUYECKOTO MBILIUICHHUS
00yJaronuxcs.

CornacHo ydeOHOMY TutaHy B 7-9 Kiaccax u3ydaeTcs Yy4eOHBIM Kypc «AnrebOpay,
KOTOPBIM BKIJIIOYAET CIEAYIOUINE OCHOBHBIE pa3lenbl colepxKaHus: «Yuciaa U BBIUHCICHUS,
«AnreOpanyeckre BhIpaKEHUN, «YpaBHEHUS U HEPABEHCTBAY, «DyHKIIUI.

Ha n3yuenue yuebHOTO Kypca «Anredpa» orBoautcs 408 vacoB: B 7 kiacce — 136 gacoB
(4 gaca B Hezenmto), B 8 kiacce — 136 yacoB (4 yaca B Heneno), B 9 kiacce — 136 yacos (4 yaca B
HEJIEIIO).

COJEP)KAHUE OBYYEHUA
7 KJIIACC

Yuciaa v BbIYMCTIEHUS

Panmonaneueie uymncna. CpaBHEHHE, YHNOPSAIOYMBAaHUE U apu(PMETHYECKHE IEHCTBUS C
paluMoHaNbHBIMM YnciIamMu. YucnoBas npsiMasi, MO1yJlb Yuca.

Crenenb C HaTypaJbHbIM TOKa3zaTellieM U €€ CBOMCTBAa. 3amucCh YHUCIA B JECATUYHOU
MO3UIIMOHHOM CHCTEME CUMCIICHMS.

Pemenune TexcToBBIX 3ama4 apudMeTHUYeCKUM criocobom. Pemienue 3amau u3 peambHOU
MPaKTUKKA Ha 4YacTH, Ha JIpOOH, HA TMPOIEHTHI, MPUMEHEHHE OTHOIICHUW U MPOMOPLUUNA TpU
pElIeHnH 3aa4, pelieHue 3a1a4 Ha IBIKEHHE, padoTy, MOKYIIKH, HAJIOTH.

Jemumocts 1enbix uncen. CBOMCTBA ACITUMOCTH.

[IpocTeie u coctaBHble yncia. YETHbIE U HeUETHBIE uncna. [Ipu3Haku genumoctu Ha 2, 4,
8,5,3,6,9, 10, 11. IIpusHaku AeIUMOCTA CYMMBI U TIPOU3BEACHUS LETbIX YUCE MIPU PEIICHUN
3a/1a4 C IPAKTUYECKUM COJIEPIKAHUEM.



HauGonpmmii oOmmii nenurens 1 HaMMEHbIIee 00Iee KpaTHOE JIBYX 4Hucell. B3aummHO
npocteie yucia. Anroputm EBknmpa.
Jlenenue ¢ octaTtkoM. ApudmMeTndeckue onepauy HaJ OCTaTKAMU.

Auaredpanyeckue BbIpaKeHHs

BoipaxkeHue ¢ nepeMeHHbIMU. 3HAUEHHUE BBIpaKEHUs C nepeMeHHbIMU. [IpencraBnenue
3aBHCUMOCTH MEX1y BeJITMUYMHAMH B BUAE (YOPMYIIBI.

ToxnectBo.  ToxxnecTBeHHble  mpeoOpa3oBaHMsl — alreOpandecKux  BBIPAXKEHUH.
JlokazaTeabCTBO TOX/ICCTB.

Opnownenbl. OHOWIEH cTaHAApTHOTrO BUja. CTENeHb 0AHOUJICHA.

Mmuorounensl. MHorouneH cranaapTHoro Buga. CreneHb MHorousneHa. CroxeHwue,
BBIUMTAHHUE, YMHOXEHHE U JelieHue MHorowieHoB. [IpeoOpazoBaHue LEIOro BBIPAXKEHUS B
MHorouseH. Kopau MHOrousena.

@opMyibl COKpAIIEHHOTO YMHOXKEHMS: KBaJgpaT CyMMbl M KBaJpaT Ppa3HOCTH JIBYX
BBIpOKEHUH, KyO0 CyMMbl U KyO pa3HOCTM JBYX BBIP&KEHUH, pa3HOCTb KBaJAPaTOB JABYX
BBIPAKEHUH, MPOU3BEIEHUE PA3HOCTH U CYMMBI JIByX BBIPQXKEHHM, CyMMa U pa3HOCTh KyOOB
JBYX BBIPAKEHUN.

Pa3znoxxeHne MHOrouseHa Ha MHOXXHUTENTU. BblHeceHHe 00Iero MHOXHUTENS 32 CKOOKH.
Merton rpyniupoBKH.

YpaBHeHUS] M HEPABEHCTBA

VYpaBHenue ¢ ogHou nepeMeHHoil. Kopenb ypaBHeHus. CBOWCTBAa ypaBHEHHU C OJIHOU
MIEpEMEHHON. PaBHOCMIIBHOCTh YpaBHEHUM. YpaBHEHHE KaK MaTeMaTHYeCKas MOJEIb PEAIbHON
CUTYaI1H.

JluneitHoe ypaBHEHHE C OAHON TepeMeHHOW. Uucio KopHeW JMHEHHOTro YpaBHEHUS.
Pemienne TEKCTOBBIX 3aJay C TMOMOIIBIO JIMHEWHBIX ypaBHEHMU. JIMHEHHOE ypaBHEHHE,
coJiepKaiee 3HaK MOJTyJIs.

VYpaBHeHHEe C JABYyMs TepeMEHHbIMH. ['paduk IJHMHEHWHOTO ypaBHEHUS C JBYMS
nepeMeHHbIMU. CHCTeMBbI JIMHEWHBIX YpaBHEHHUM ¢ ABYyMs NepeMeHHBbIMH. I paduueckuii meTon
pELIeHHs] CUCTEMBI JIMHEWHBIX YPAaBHEHUH C ABYMSI IEPEMEHHBIMU. PenieHne cuctem JIMHEHHBIX
YPaBHEHUN C JIBYMsI IEPEMEHHBIMHU METOJOM IOJCTAHOBKH M METOJOM cioxkeHusd. Cucrema
JBYX JJMHEWHBIX YPABHEHUN C JBYMS IEPEMEHHBIMHU KaK MOJEIb PEAIbHOU CUTYALNH.

D yHKUUHA

Koopaunara Touku Ha npsmol. HYucioBble NpoOMexXyTKH. PaccrosiHue MexIy IByMs
TOYKaMU KOOPJIMHATHOU MPSMOiA.

[IpssmoyrosnpHas cucreMa KoopauHaT. AOcIucca W OpAMHATa TOYKM Ha KOOPIUHATHOU
wiockoctu. I[lpumepsl rpadukoB, 3amaHHBIX GopMmynamu. UteHue rpauKoB pearbHBIX
3aBucuMocTell. OyHKIIMOHAIbHBIE 3aBUCUMOCTH MeX Ay BennuuHamu. [lonstue pyHKuuu.

OyHKIMS KaKk MaTeMaTHuecKas MOJelb pealbHoro mpoiecca. Obmactb onpeaencHus u
obnactp 3HaueHud ¢GyHkuuu. CrnocoObl 3amanus ¢ynkuuu. [padux Qynkuuu. I[loHsATHS
MaKcUMyMa 1 MHHUMYMa, BO3pacTaHUs U yObIBaHUS Ha MPUMEPAX pEaTbHBIX 3aBUCUMOCTEH.

Jluneitnast ¢ynkuus, e€ cpoiictBa. ['paduk nuneitHon Qynkuuu. I'padux dyHkumm y =
|x|. KycouHo-3a1anHble QyHKINH.

8 KJIACC

Yuciia ¥ BbIYHCICHUA

KBanpatHble kopHU. ApudMeTnyeckuil KBaJpaTHBIM KOPEeHb U ero cBoicTtBa. [loHsaTHe
UppalMOHAILHOIO 4Mcia. J(eHcTBUS ¢ MppalMOHAIBHBIMM unciaamu. CBOMCTBa JEHCTBUH C
UppaluoOHAIBbHBIMY unciiaMy. CpaBHEHUE UPPALIMOHAIBHBIX YHCET.

IIpencraBineHuss O pacIIMPEHUAX YHUCIOBBIX MHOXKECTB. MHOXKecCTBa HaTypalIbHBIX,
LIENbIX, PAllMOHAIBHBIX, JEMCTBUTENBHBIX uyncen. CpaBHeHuE yncen. YncaoBble IPOMEKYTKH.



HeiictBust ¢ ocrarkamu. OcrtaTku creneHeidl. lIprMeHeHne OCTaTKOB K PEIICHUIO
YPaBHEHUH B LEJIBIX YUCIAX U TEKCTOBBIX 3a4a4.

PazMepsl 00BEKTOB OKpYXKAIOIIETO0 MHpPA, UIUTEIBHOCTH MPOIECCOB B OKPYXKAIOIIEM
mupe. CTaHIapTHBII BUJ YHUCIIA.

Auaredpanyeckue BbIpaKeHHs

Anrebpandeckast 1poOb. JlomycTuMble 3HaUYEHUS] IEPEMEHHBIX B JPOOHOPALMOHATBHBIX
BbIpakeHUs1X. OCHOBHOE CBOMCTBO anredpamueckoii qpoou. CioskeHue, BBIUNTaHHE, YMHOKCHHE
U JeneHue anreOpanmdeckux napoOeid. Brigenenne menmoil Wactm anreOpamdeckoil  IpoOw.
ParmmonanbHbie BeIpakeHus. ToKaeCTBEHHBIE MPE0Opa30BaHUs PALIMOHATIBHBIX BBIPAKESHHH.

JlonycTuMble 3HA4YEHMs] MEPEMEHHBIX B BBIPAXKEHUSX, COJEpKAIIMX apUpMeTHYeCKue
KBajipaTHble ~ KOpHU.  ToXJecTBEHHblE  NpPeoOpa3oBaHUs  BBIPAKEHUH,  COJEpIKaIIUX
apudmeTnyecKkue KBaJpaTHble KOPHHU.

Crenenp c wnenslM MokazareneM u e€ cBoiictBa. IIpeoOpazoBaHue BbIpaXEeHUIH,
COJIepKAIIUX CTEIICHH.

YpaBHeHusi 1 HepaBeHCTBa

KBagparHoe ypaBHenune. dopmyna KOpPHEH KBaapaTHOTO YypaBHeHHs. KosmuecTBo
JNENCTBUTEIBHBIX KOPHEH KBaJIpaTHOro ypaBHeHUs. Teopema Buera. YpaBHeHUS, CBOJUMBIE K
JUHEHHBIM ypaBHEHUSM WM K KBaJpaTHbIM ypaBHeHusM. KBaapaTHoe ypaBHeHue ¢
napaMmeTpom. PerieHne TeKCTOBBIX 3ajjau ¢ TOMOIIBIO KBAJAPATHBIX YPABHEHUIH.

JlpoOHO-panioHalbHble ypaBHeHMs. PemieHue IpoOHO-pallMOHATIBHBIX ypPaBHEHHH.
Pemenne TeKCTOBBIX 3amady C TMOMOIIBIO JAPOOHO-pAallMOHATIBHBIX ypaBHEeHHMH. ['paduyeckas
MHTEpIpeTaIys YpaBHEHUN € ABYMS IIEPEMEHHBIMHU.

Yucnossle HepaBeHCTBAa. CBOMCTBA YUCIIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemenHod. Ctporue W HecTporue HepaBeHcTBa. CJOXeHUE U
YMHOXEHUE 4YHUCIOBBIX HepaBeHCTB. OleHMBaHME 3HayeHUs BblpaxkeHus. JlokaszarenbcTBO
HepaBeHCTB. [loHsITHE O pelmIeHHH HEpPaBEHCTBA C OJHOM IMEepEeMEHHON. MHOXKECTBO pelIeHH
HepaBeHCTBa. PaBHOCHIIbHBIE HEPAaBEHCTBA.

JIuHeitHOe HEepaBEHCTBO C OJTHOM MEPEMEHHOW M MHOKECTBAa €ro pelieHuil. Pemienue
JINHEHHBIX HEPABEHCTB C OJJHOM NepeMeHHON. CHUCTEMBI U COBOKYITHOCTH JIMHEWHBIX HEPABEHCTB
C OJIHOM nepeMeHHOU. Penienne TeKCTOBBIX 3a/1ad C MOMOUIBIO JIMHEHHBIX HEPABEHCTB C OJIHOM
MePEMEHHOM.

D yHKUUHA

Ob6nacTh onpeneneHuss 1 MHOXECTBO 3HaueHui ¢yHkuuu. CriocoObl 3a1anus QyHKIU.
I'padux dynknuu. Yrenue cBoictB Ppynkmuu mo e€ rpaduky. [Ipumepsr rpadukoB GyHKIIUH,
OTPAXKAIOIIKX PEATIbHBIE TPOLIECCHI.

Jluneitnass ~ ¢ynknus.  DyHKUIUM,  ONUCHIBAOIIME  OPSIMYHO M OOpaTHYIO
MPOIMOPIIMOHANIBHBIE 3aBUCUMOCTH, X TPadUKU.

k
Oyukiun y = ax? , Yy =x2+ b, y=x3, y=|x|, y= \/X, y= L X cBoiictBa. KycouHo-

3aJlaHHbIe (DYHKIUH.
9 KJIACC

Yucsa ¥ BBIYUCTICHUSA

Kopenp n-ii crenenn u ero cpoiictBa. CTENEHb C pallMOHAIBHBIM IIOKA3aTeleM U €€
CBONCTBA.

AuredpanyecKkue BbIPaKeHH

ToxnecTBeHHble NpPeoOpa3OBaHUS BBIPAXKEHUH, COJEPXKAIIMX KOPEHb Nn-H CTENeHH.
ToxnecTBeHHbIE TNpPeoOpa3oBaHUA BBIPAKEHUH, COJEpPXKAIIUX CTENEeHb C pPalUOHAIBHBIM
II0Ka3aTEeJIEM.

KBanparssiii TpéxwieH. KopHu kBagpaTHOro TpéxuwieHa. Pa3nokeHue KBaJpaTHOTO
TpEXUIEHA HA JIMHEHHBIE MHOYKUTEH.

YpaBHeHHUS U HEPABEHCTBA



buxkBanpatHeie  ypaBHeHusd. lIpumepsl NpuUMEHEHUN  METOJOB  PaBHOCHIIBHBIX
npeoOpa3oBaHuii, 3aMEHBI IIEPEMEHHOMN, rPahUIecKOro METOJa IPY PEIICHUU YpaBHEHUN 3-U U
4-i1 creneHeil.

Pemenne 1poOHO-palIMOHANBHBIX YPABHEHHH.

Pewmrenne cucreM ypaBHEHUH C IBYMs IEpPEMEHHBIMHU. PelieHue mpocTeimmx CUCTEM
HEJIMHEHHBIX YpaBHEHHWH C ABYMs NEepeMeHHbIMH. | padudeckuii MeToN pemeHHs CHCTEMBI
HEJIMHEWHBIX YpaBHEHMH C AByMs NHepeMeHHbIMH. Cuctema ABYX HEJIMHEHWHBIX YPaBHEHHUH C
JBYMsI IEPEMEHHBIMU KaK MOJIEJIb PEAJIbHOW CUTYaALIUH.

HucnoBble HEpaBeHCTBA. PenieHre JIMHEeMHBIX HEpaBeHCTB. JloKa3aTeibCTBO HEPABEHCTB.

KBagparHble HepaBeHCTBAa € OJHOM IepeMeHHOHN. PelleHne KBaJapaTHBIX HEPABEHCTB
rpadU4ecKuM METOJIOM W METOJOM HWHTEpPBAIOB. METOJ WHTEPBAJIOB ISl PAlMOHAIBHBIX
HepaBeHCTB. [IpocTeiime HepaBeHCTBA ¢ TapaMETPOM.

Pemrenne TeKCTOBBIX 3a71a4 € IOMOIIIBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaseHcTBO ¢ nBymMs mepeMeHHBIMM. PenieHue HepaBeHCTBA € JABYMs IIEPEMEHHBIMHU.
CucremMbl HEpaBEHCTB C JABYMS IE€peMEHHbIMH. ['paduueckuii MeTOJN peleHUuss CHUCTEM
HEPABEHCTB C JIByMs IEPEMEHHBIMH.

DyHKUUHA

Oynkuus. CpoiictBa (yHKIMI: HyaM (QYHKUIMHA, MPOMEXKYTKH 3HAKOIOCTOSHCTBA
(GYHKIMM, TPOMEXYTKM BO3pacTaHUs W yObIBaHUS (PYHKIMH, YETHbIE W HEYETHBIE (DYHKIIHUH,
HauOoJbIlIee U HAaMEHbIIee 3HAUCHUS (PYHKIUH.

KBamparnunas ¢ynkuuss u e€ cBoiictBa. lcnonb3oBaHue CBOMCTB KBaJIpaTUYHOU
¢byakuuu s peumeHus 3agad. Iloctpoenue rpaduka kBagpatnyHoi ¢ynknuu. Ilonoxxenue
rpaduka KBaJpaTUUYHON (PYHKIMU B 3aBUCUMOCTU OT €€ KodddunueHToB. ['paduku pyHkumii y
=ax?, y = a(x — M?2u y = a(x — m)?2 +n. [locrpoenune rpapukoB (GYHKIUA C MOMOIIBIO
npeoOpa3oBaHMil.

JpoOHo-nmuueiinas ¢pynkius. MccnenoBanue GyHKITUH.

@yHKIMA y = X' ¢ HaTypaJbHBIM IOKa3aTeneM n U e€ rpaduk.

YucaoBble MOCTEI0BATEILHOCTH U NPOrPecCUH

Tloustue YUCIIOBOU HOCJIEN0BATEIILHOCTHU. Kouneunrie u OECKOHEUYHBIE
[IOCJIEN0BATENbHOCTH. OrpaHMyYeHHas IOCIEN0BATEIbHOCT. MOHOTOHHO BO3pacTarolas
(yObIBaromasl) nocienoBaTesbHOCTh. CrocoObl 3a/laHusl MOCIIEA0BATEIILHOCTH: ONMCATENbHBIMN,
TaOJMYHBIN, C TOMOIIBIO (POPMYJIBI N-TO YJIEHA, PEKYPPEHTHBIH.

Apugmernueckas u reomerpuueckas nporpeccu. CBOHCTBa 4JICHOB apU(pPMETHUECKOH 1
reOMETPUUECKOM mporpeccuid. DopMmynbl n-To 4ieHa apuMETHYECKOW M T€OMETPHYECKOM
nporpeccuil. opMyabl CyMMbI MEPBBIX N WIEHOB apU(PMETHYECKOH U Te€OMETpUUYECKOH
nporpeccuid. 3a1a4y Ha MPOLIEHTHI, 0AHKOBCKHE BKJIA/Ibl, KPEIUTHI.

[IpencraBneHne O CXOOUMOCTH MOCJIEIOBATENBHOCTH, O CYMMHPOBAaHMM OECKOHEYHO
yObIBarolIel reomeTpudeckoil mporpeccun. Meron Matemarudeckoil nuaykuuu. Ilpocreiimme
IIPUMEPBI.

I[NPEAMETHBIE PE3VYIJIbTATDBI

K xoHny oO0ydenusi B 7 Kjacce 00y4aloImuiics MOJIYYUT CJeAyOIIue NpeIMeTHbIe
pe3yJIbTaThI:

Yuciaa v BbIYMCTIEHUS

PanmonansHbIe ynca.

[TepexonuTh OT 0HOM (OPMBI 3aMUCH YKCEN K IPYroi (mpeoOpa3oBeIBaTh JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECSITUYHYIO IPOOB).



Hcnonp30BaTh MOHATHS MHOXKECTBA HATypalbHBIX YHCEJI, MHOXKECTBA LEJIBIX YHCET,
MHOXECTBA pAIlMOHAJIBHBIX YHCEJN IMpPU PELIEHUU 3aJad, MPOBEACHUU PpACCYKJECHUU U
JIOKA3aTeIbCTB.

[ToHuMaTh 1 0OBACHATH CMBICT MO3UIIMOHHON 3aITUCH HATYPATHHOTO YUCIIA.

CpaBHHBATH U YIOPSAOUYMBATH PALIMOHAIBHBIC YHCTIA.

BrITONIHATE, codeTas yCTHBIE W NMHUChMEHHBIC TPUEMBI, apu(pMETHUYCCKUE ICUCTBHS C
palMOHAIBHBIMM YMCJIAMH, HCIOJIH30BAaTh CBOMCTBA YHCEN W TpaBWia ACUCTBUHN, MPUEMBI
palMOHATBHBIX BEIYHCIICHUM.

BrInonHsATe IEHCTBUSA CO CTENICHSIMU C HATypaIbHBIMH MOKa3aTEIIMH.

Haxonuth 3HaYeHUs YHUCIOBBIX BBIPAKEHUN, COICPKAIUX pPAIMOHAJIBHBIE YHCIA M
CTCTIICHH C HATypaJbHBIM TIOKa3aTelieM, IPUMEHSITh PAa3HOOOpa3HbIC CIOCOOBI W TPUEMBI
BBIYUCIICHUS, COCTaBIIATh M OIEHWBATh UYWCIOBBIC BBIPAXKEHUS TMPHU PEUICHUU MPAKTUYECKHUX
3a/1a4 W 3aJ1a4 U3 JPYTuX y4eOHBIX MPEIMETOB.

OKpyrasTh Yncia ¢ 33JaHHOM TOYHOCTHIO, @ TAKXKE 0 CMBICITY MPAKTHYECKON CUTYyaIHH,
BBITIOJTHATh TPUKUJKY W OLIGHKY pe3yibTaTa BBIYUCICHUH, OIICHKY 3HAYCHUH YHCIOBBIX
BBIPQXEHUI, B TOM YHUCJIE MPU PEIICHUH MPAKTHYECKUX 3a/1a4.

Pemrate TekcToBBle 3amaun  apuPMETUYECKUM CIIOCOOOM, HCIOJIB30BaTh TaOJIUIIHI,
CXEMBI, YEPTEKHU, PYTHE CPEACTBA MPEACTABICHUS JAHHBIX TP PEIICHUH 3a]1a4.

Pemate mpakTUKO-OPUEHTHUPOBAHHBIC 3a/1a4M, CBS3aHHBIC C OTHOIICHHEM BEJWYHWH,
MPOTIOPITMOHATBPHOCTHIO BEJIMYWH, TPOIIEHTAMH, HHTEPIPETUPOBATH PE3YIbTaThl PEIICHUS 3a1a4
¢ yu€TOM OrpaHUYCHHH, CBA3aHHBIX CO CBOMCTBAMH PaCCMaTPUBAEMBIX OOBEKTOB.

JenmumocTsb.

Jloka3bIBaTh U IPUMEHATH PU PELICHUH 33]1a4 NIPU3HAKU JIEIUMOCTH Ha 2, 4, 8, 5, 3, 6,
9, 10, 11, npu3HaKu AEITUMOCTH CYMMBI U TPOU3BEACHHUS 1[ETbIX YHCETL.

PackmanpiBaTh Ha MHOKUTEIN HaTypaJIbHBIC YUCIIA.

CB00OOHO OMEepUPOBAThH MOHATHIMH: YETHOE YUCIIO, HEUETHOE YUCIIO, B3aUMHO MPOCTHIC
qHpca.

Haxomute Hambonbpmuii oOmMIA NETUTENh W HaUMEHbIIEe OoOIee KpaTHOE Yucel M
WCIIOJIb30BaTh UX MIPH PEIICHUU 3a]1a4, MPUMEHATh airoput™ EBKimaa.

OnepupoBaTh MOHATHEM OCTaTKa IO MOJIYJII0, IMPUMEHSATH CBOMCTBA CpPaBHEHHM I1O
MO/TYJTIO.

AnredOpanyeckue BbIpasKeHUsI

Bripaxxenus ¢ nepeMeHHBIMHU.

Hcnons3oBath anreOpandecKkyrd TEPMHUHOJIOTHIO W CHUMBOJIHMKY, INPUMEHITh €€ B
MpoIIeCCe OCBOCHUSI YIeOHOT'0 MaTepHaia.

Haxonuth 3HaueHus OYKBEHHBIX BHIPAKEHUHN MPU 3aJaHHBIX 3HAUCHUSAX TEPEMEHHBIX.

Hcnonp30Barh MOHATHE TOXKACCTBA, BBIMOJIHATh TOXICCTBEHHBIC MPEOOpa30OBaHUS
BBIpKCHUH, I0Ka3bIBaTh TOXK/IECTBA.

MHoroujeHsbl.

BrimoaHsaTe mpeoOpa3oBaHus 1EJI0T0 BRIPAKECHHS B MHOTOWICH IPUBEJACHUEM T10100HBIX
cllaraeMblX, paCKpbITHEM CKOOOK.

BoimonHaTe  neiicTBUs  (CIOXKEHHE, BBIYMTAHHWE, YMHOXKEHHME) C OJHOUJICHAMH U C
MHOTOWJIEHAMH, TPUMEHSATh (POPMYIBI COKpAIEHHOTO YMHOXKEHHUs (KBaapaT M KyO CyMMBI,
KBaJIpaT U KyO pa3HOCTH, Pa3HOCTh KBAJpaToOB, CyMMa M PA3HOCTh KyOOB), B TOM 4YHCIE NS
YOPOLIEHUS BBIYUCIECHHI.

OcyiecTBIATh Pa3’I0KEHUE MHOTOWJIEHOB HAa MHOYKUTEIU C IOMOIIBIO BBIHECEHHS 3a
CKOOKHM 0O0IIero MHOXHUTENS, TPYNIUPOBKU CllaraéMbIX, MpUMEHsss (OPMYIbl COKPAIIEHHOTO
YMHOKEHHUSI.

[IpumensaTh mnpeoOpa3oBaHMs MHOTOWIEHOB [UIs PEIICHHS PAa3NWYHBIX 3a4ad U3
MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEAIbHOM MPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTEMEHEH ¢ HATYpAIbHBIMU MTOKA3aTesIMU 1711 TPeoOpazoBaHus
BBIPAXKCHUM.



YpaBHeHusI U HEPABEHCTBA

Pemate nuHeliHbIe ypaBHEHUA ¢ OJHOUM MEPEMEHHOW, TPUMEHSS MpaBuja Nepexoa OT
HCXOJHOTO YypaBHEHUS K DPABHOCUIBHOMY eMy. IIpoBepsTh, SBISETCS JU YUCIO KOPHEM
YPaBHEHUS.

[TonOGupats mpuUMepsl Map YHCEN, SBISIOUIMXCS PEIICHUEM JIMHEHHOTO YpaBHEHHS C
JBYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JIHMHEHHOTO YpaBHEHHS C JIBYMs
NEPEMEHHBIMH, TIOJIB3YSCh TPAPUKOM, IPUBOIUTH TPUMEPHI PEIICHUS YPaBHEHHUS.

Pematps cucrembl OBYX JMHEMHBIX YPaBHEHHMH C JABYMs NEPEMEHHBIMU, B TOM YHUCIIE
rpaduuecKu.

CocTaBiTh M peliarh JIMHEHHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX YpaBHEHUU IO
YCIIOBUIO 3a/layd, UHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Jayd TOJyYEHHBIN
pe3ynbTar.

DyHKUUHA

Koopaunats! u rpapuku.

N300paxkaTh Ha KOOpAMHATHOM MPSMOMl TOYKHM, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATaM, Jy4Hd, OTpPE3KH, HHTEpBajlbl, 3alUCHIBATh YHCJIOBBIE IPOMEXKYTKH Ha
anreOpanveckoMm si3bIKe.

OTmeudaTh B KOOPIAMHATHOM MJIOCKOCTH TOYKHU MO 3a/JaHHBIM KOOPJIMHATaM.

OyHKIUN.

Crpouts rpaduku TUHEHHBIX QYHKIUI.

OnuceiBaTh € MOMOUIBI0 (YHKIUI W3BECTHbIE 3aBUCUMOCTH MEXAY BEIMYMHAMMU:
CKOPOCTb, BpeMs, PacCTOSIHME, IIeHa, KOJIMYECTBO, CTOMMOCTb, IMPOM3BOJIUTEILHOCTb, BpEMS,
00BbEM paboTHI.

Haxonuts 3HaueHre (pyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonnmatp rpadudeckuii crocod MpeaCTaBICHNs U aHaln3a HHPOPMAIIUY, U3BJICKATh U
MHTEPIPETUPOBATH HHPOPMAIIHNIO U3 TPpadUKOB PeaIbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

Hcnonws3oBath cBoicTBa (DYHKIMNA IS aHaau3a TPauKOB peabHBIX 3aBUCUMOCTEH
(Hynu GyHKIOUH, TPOMEXYTKH 3HAKOMOCTOSIHCTBA (YHKIMH, MPOMEXYTKH BO3pAaCTaHUS HU
yObIBaHMS (QYHKIIMU, HAUOOJIBIIIEEC 1 HAUMEHBIIIEE 3HAUCHUS (PYHKIIHH ).

Hcnonb3oBath rpaguku Uis HCCIEAOBAHUS MPOLIECCOB U 3aBUCUMOCTEH, MpU pEIICHUN
3a/1a4 U3 IPYrux y4yeOHbIX MIPEIMETOB U pealbHON )KU3HU.

K xoHny o0yuyenusi B 8 kiacce o0y4aomuiicss MOJY4YUT cCJIeayHOlMe NMpeaMeTHbIe
pe3yJbTaThl:

Yucyia v BBIYHCIEHAS

HppannonaibHbie yncia.

[ToHumMaTh U UCHOJIB30BATh MPEACTABICHUS O PACIIMPEHUH YUCIOBBIX MHOYECTB.

CBoOOIHO  oOmepupoBaTh IMOHATUSMH: KBAJpPaTHBI  KOPEHb, apUPMETHUYECKUMA
KBaJ[paTHbIH KOPEHb, HPpPAMOHAIBHOE YHCJIO, HAXOJUTh, OILIEHUBATh KBAJIpaTHbIC KOPHH,
UCIOJIb3YSl TPU HEOOXOJAMMOCTH KAalbKYISATOpP, BBINONHATh MPEOOPa30OBaHUs BBIPAXKEHUM,
COJZEpKAIIUX KBAJIPAaTHbIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonb3oBaTh HadaJIbHBIE MPEACTABICHUS O MHOYKECTBE JCUCTBUTEIBHBIX YUCE JJIA
CpPaBHEHHMsSI, OKPYTJICHHS M BBIYHCICHUHN, M300pakaTh AEUCTBUTENBHBIE UYMCIA TOYKAMHU Ha
KOOPAMHATHOU IIPSAMOM.

Hcnonb3oBaTh 3amucH OONBIIMX M MAJbIX YUCEN C MOMOIIBI0 AECATUYHBIX ApoOed u
creneHed uyucina 10, 3anuchIBaTh M OKPYIJISATh YHMCIOBBIE 3HAYEHUS PEAIbHBIX BEJIMYUH C
HCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUN.

JleTuMOCTb.

CBOOOIHO omepupoBaTh TMOHATHEM OCTaTKa [0 MOJYII0, TPHUMEHSTh CBOWCTBA
CpPaBHEHUU 10 MOIYJII0, HAXOIUTh OCTATKU CYMMbI U IPOU3BEACHUS 110 JAHHOMY MOIYJIIO.



Auaredpanyeckue BbIpaKeHHs

JpoOHO-pallMOHAILHEIC BRIPAKEHUSL.

HaxonuTh nomycTuMble 3HaYeHUsI IEPEMEHHBIX B IPOOHO-PAIIMOHAIBHBIX BBIPAKCHHSIX.

[IpuMeHSITh OCHOBHOE CBOVMCTBO PAlMOHAIBHOMN JAPOOH.

BrimonsaTe npuBeneHue aaredpanueckux ApodOel K o0meMy 3HaMEHATeNIo, CIOXKEHHE,
YMHOXEHUE, JIeJICHNE anre0pandeckux apooei.

BbINONIHATE TOXK/IECTBEHHBIE MPEe0Opa30BaHUs pallMOHANIbHBIX BbIpaxeHUH. [IpumeHsTs
npeoOpa3oBaHusl BBIPAKECHUN IS PEUICHHS pPa3JIMYHBIX 3aJad W3 MaTeMaTHKH, CMEXKHBIX
MIPEAMETOB, U3 PEAIBHON ITPAKTUKH.

Crenenu.

[IpuMeHsATh NOHATHE CTENEHM C LEJIbIM I10Ka3aTeIeM, BBIIOJIHATh IPEoOpa3oBaHuUs
BBIPAXKEHUH, COJIEPKAILNX CTEIIEHH C LIEJIBIM IIOKA3aTEeIIEM.

WppatmoHanbHble BbIpayKEHUSI.

Haxomuth nomycTumble 3HAa4yeHUs] TEPEMEHHBIX B  BBIPAKEHUSX, COJEpKalIuX
apudmMeTnyecKkue KBaJpaTHble KOPHHU.

BoinmonHATe npeoOpa3oBaHMsl HppalMOHANbHBIX BBIPAKEHUH, HCIIOJIB3YSl CBOMCTBA
KOpHEH.

YpaBHeHUsSI M HEPABEHCTBA

Pemats kBajgpaTHbBIE ypaBHEHUS.

Pemats 1poOHO-paloHaNbHbIE YpaBHEHHUS.

Pemate nMHEHHBIE ypaBHEHUS C MapamMeTpaMH, HECJIOXHBIE CHUCTEMbl JIMHEHHBIX
YPaBHEHUH € ITapaMeTpamHu.

[IpoBoauTe WHCCIIETOBAaHMUS YPABHEHWH M CHCTEM YpaBHEHHW, B TOM 4YHCIE C
MPUMEHEHHEM TpapHUuecKux IMpencTaBiIeHui (yCTaHABIMBAaTh, HMMEET JM YpaBHEHHE WIH
CUCTEeMa YpaBHEHUU pellleHus], €CJIM UIMEET, TO CKOJIbKO, U poyee).

[TepexomuTs OT cioBecHOW (HOPMYITHPOBKM 3adaud K €€ anreOpandecKkod MOJENH C
IIOMOIIIBIO COCTaBJICHHWSI YPAaBHEHHWS WJIM CUCTEMBl ypPaBHEHMI, HHTEPIPETHUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4¥l MOJIyY€HHBIA PE3YIIbTAT.

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHMS, OLICHKH, PEIIaTh JUHEHHBIE
HEpaBEHCTBA C OJHON MEPEeMEHHON W WX CHCTEeMbI, JaBaThb TIpaUUecKyl0 HILUIIOCTPALUIO
MHOYECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[lonumath W HCHONB30BaTh (YHKIMOHANBHBIE TMOHSTUA M S3BIK  (TEPMUHBL,
CUMBOJIMYECKHE OOO3HAUEHHUS), OINpPEAesATh 3HaUeHHe (PYHKUMU [0 3HAYCHHUIO apryMeHTa,
ompenensate cBoiictBa ¢yHkuuu no e€ rpaduky. Ctpouth rpaduku (QyHKIUN , ONUCHIBATH
CBOICTBA YMCIOBOM PyHKIIMU 110 €€ rpaduKy.

K xoHny oOyuenusi B 9 kiacce o0y4yaromuiicsi MOJYy4YuT CJaeAylOlHMe npeaMeTHbIe
pe3yJbTaThl:

Yuciia ¥ BbIYUCICHUSA

CB00OOHO OmMepUpOBaTh MOHATHSAMM: KOPEHb N-il CTENEeHM, CTENEHb C PAlMOHAIBHBIM
[I0Ka3aTeJIeM, HaXOAWTh KOPEHb N-U CTENEHHU, CTENEHb C PAalUOHAIBHBIM IOKA3aTENeM,
UCHOJb3ysd MPU HEOOXOJUMOCTH KAJIbKYJISATOp, HNPUMEHSATh CBONCTBA KOPHS N-H CTEMEHH,
CTETIEHH C PallMOHAJIBHBIM [10Ka3aTeIIeEM.

Hcnonp30BaTe MOHATHE MHOXKECTBA JICHCTBUTENBHBIX YHCEI IIPU DPELIEHUU 3anad,
IIPOBEJICHUH PACCYXACHUM U JOKA3aTEIIbCTB.

CpaBHUBaTh M yNOPSAOYMBATh JEHCTBUTEIBHBIE 4YMCIA, OKPYIJIATH JAECHCTBUTEIbHbBIE
YKCJIA, BBIOJIHATH NPUKUIKY PE3yJIbTaTa BBIYMCIEHUH, OLIEHKY YMCIIOBBIX BBIPAKEHUI.

Auredpanyeckne BbIPaKeHHs

CB0OOHO oOmEpUpOBaTh IMOHATHUEM KBAJPATHOTO TPEXWIEHA, HAXOIUTh KOPHHU
KBaJIpaTHOTO TpE€XxuiieHa. PackiaapiBaTh KBaApaTHBIN TPEXUJIEH HA TUHEWUHBIE MHOKHUTEIN.



YpaBHeHUs] 1 HEPABEHCTBA

Pemarp nuHeliHbIe U KBaJpaTHBIC YPAaBHEHUS, YPaBHEHUS, CBOSIINECS K HUM, JAPOOHO-
paloHaIbHbIE ypaBHEHUS.

PemaTh HecnoKHbIE KBaIpaTHbIE YPABHEHUSI C TAPAMETPOM.

Pemars 5MHElHBIE HEpAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, MCIOJIb30BaTh METOJ
MHTEPBAJIOB, N300pakaTh pEIICHNE HEPABEHCTB HA YMCIIOBOM NPSMOM, 3allMChIBATH pEIICHUE C
IIOMOIIBIO CUMBOJIOB.

Pemath cucteMbl IBYX JTUHEHHBIX YPaBHCHHH C JBYMsI TICPEMEHHBIMH U CHCTEMBI JIBYX
YpaBHEHHUM, B KOTOPBIX OJTHO YPaBHEHUE HE SIBISICTCS JTMHCHHBIM.

PemaTe Heci0KHBIE CUCTEMBI HEIMHENHBIX YPAaBHEHUH € ITAPAMETPOM

[IpuMeHsiTH METOABI  PAaBHOCWIBHBIX IPEOOpa3oBaHWi, 3aMEHBI TEPEMEHHOM,
rpauyeckoro MeToja Mpu pelieHuy ypaBHeHu# 3-i u 4-i cTeneHe.

Pemarts cuctembl JUMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PELIEHHE CHCTEMbl HEPABEHCTB HA YMCIOBOW MpPSIMOMH,
3aMMChIBaTh PEUICHHE C TOMOIIbIO CUMBOJIOB.

Pematr ypaBHEHHWs, HEpaBEHCTBA M WX CHUCTEMBI, B TOM YHCJIEC C OTPaHUUYCHUSIMH,
HaImpHuMep, B LeJIbIX YHCIax.

[IpoBomuTh HCCIENOBaHUS YPaBHEHMM M CHCTEM YpPaBHEHHMH, B TOM YHCIE C
MpUMEHEHHEeM TpaUUecKuX TPEICTaBICHUH (yCTaHABIMBAaTh, WUMEET JM YpaBHEHUE WU
CUCTEeMa YpaBHEHUH pelleHus], €CIIU UIMEET, TO CKOJIbKO, U poyee).

PemaTte TekcToBble 3amauM aiareOpanyeckuM CrocoOOM C IMOMOUIBI0 COCTaBIICHHS
YpaBHEHUI, HEPABEHCTB, X CUCTEM.

Wcnonb3oBath ypaBHEHHsS, HEpaBeHCTBA M HX CUCTEMbl JJIs  COCTABJICHHUSA
MaTeMaTHYeCKOH MOJENU peabHOM CHUTyallud WIM MPUKIAJHOM 3aJa4yd, WUHTEPIPETHPOBATH
MOJIy4Y€HHBIE PE3YJbTaThl B 3aIaHHOM KOHTEKCTE.

YucioBble N0OCI€10BATEIHLHOCTH U NPOrpeccuu

CB00OOHO OTepUpOBaTh MOHATHUSIMH: 3aBUCUMOCTh, (PyHKIIHS, TpaduK (yHKIIUHU, IpsMast
MPOTIOPIMOHANBHOCTD, JIMHEHHAss QYyHKIUSA, oOpaTHas MPOMOPIMOHATBLHOCTh, Iapadola,
rurnep0osa, KycCouHo-3aaanHas QyHKITHS.

UccnenoBats dyHkiuio mno e€ rpadpuky, yCTaHAaBIMBAaTh CBOWMCTBA (PYHKUHMN: 00J1acTh
OTpeJeNieHus], MHOXECTBO 3HAueHui, HyIu (QYHKIUH, HPOMEXKYTKH 3HAKOIOCTOSHCTBA,
MIPOMEXYTKHA BO3pAcTaHUs U yObIBaHUS, YETHOCTh M HEUYETHOCTb, HAUOOJbIIEE U HAaUMEHbIIIEEe
3HAYEHUS, ACUMIITOTHI.

PacnioznaBate  kBazpatuuHylo GyHKOHIO 10  Qopmyne, NPUBOAUTH IPHUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHOU KU3HU, PU3UKU, TEOMETPHUU.

Omnpenenars nojoxkeHue rpaduka KBagpaTUYHOM (GYHKIMU B 3aBUCUMOCTH OT €&
K03 PHUIMEeHTOB.

Crpoutps rpaduk KBaIpaTUYHOW (YHKIUU, OMKCHIBATH CBOMCTBA KBaJApPAaTHYHOUN
¢byuknun no eé rpaduky. Mcnonb3oBaTh cBONCTBA KBAAPATUUHON (QYHKIMH JUTSl pELISHHS 3a/1a4.
Ha npumepe kBanpatuyHoii ¢pyHkuuu ctpouth rpaduk ¢pynkmnun y =af(kx + b) + ¢ ¢ momorisio
npeoOpazoBanuii rpaduka Gyakuu y=f(x).

NnmroctpupoBath ¢ MOMOIIBIO Tpaduka peaabHYI0 3aBHUCHUMOCTh WM TMPOLECC MO UX
XapaKTePUCTHKAM.

Apudmernyeckasi 4 reoMeTpruyecKasi Mporpeccuu

CB0oOOMHO omepupoBaTh TMOHATUSAMH: TIOCIEIOBATENbHOCTh, apudmMeTrnyeckas u
reoMeTpHYecKas MPOrpeccuu.

3amaBaTh MOCIENOBATENFHOCTH Pa3HBIMH CIIOCOOAMH: OMHCATEIbHBIM, TAOMUYHBIM, C
MOMOIIBI0 (POPMYITBI N-TO WeHA, PEKYPPEHTHBIM.

BhITIONIHATE BBIYMCIEHUS C WCIOJB30BaHUEM (DOpMYN n-ro ujieHa apuMeTHdecKo u
reOMETPUUECKO Mporpeccuii, CyMMBI IIEPBBIX N YICHOB.

N300pakaTh 4aeHbl MOCIEI0BATETHHOCTH TOYKAMH Ha KOOPIUHATHOMN TUIOCKOCTH.



Pematn 3a4a4yi, CBA3aHHBIC C YHCJIIOBBIMHU ITOCICAOBATCIBHOCTAMMU, B TOM YHCJIC 3aJa4U
U3 peaJbHOM KU3HU (C HCIIOJIb30BAaHUEM KAIbKYIATOPA, IU(PPOBBIX TEXHOJIOTHIA).

Pacno3nasate u MMPUBOAUTH MMPUMCPLI KOHCYHBIX U 6CCKOHe‘IHbIX HOCJ’ICIIOBaTeJ’IBHOCTef/'I,
OrpPaHUYECHHBIX MOCJIEA0BATEIBbHOCTEM, MOHOTOHHO BO3pACTAOIIUX (yObIBaroInX)
MOCJIEI0OBATEIIBHOCTEM.

Nwmets NpeaACTaBJICHHUE O CXOAUMOCTH IIOCICHOBATCIBHOCTH, YMCTb HAXOAWUTH CYMMY
0ECKOHEYHO yOBIBAIOIICH re€OMETPUICCKON TIPOTPECCHH.

HpI/IMerlTB METO MaTeMaTHYECKOU WHAYKIWHU ITIPU pCIHICHUM 3aay.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KUIIACC

HaumenoBanu Komm OcHoBHoe coniep)kanue | OCHOBHBIE BU/IBI A€ATEIBHOCTH 00yYarOIMINXCS
€ paszena YecTB
(Temsl) Kypca 0

4acoB
Yucna u 11 PanmonanbsHbie yncna. CucremaTtu3upoBath U o0oramarb 3HaHUs 00
BBIYHMCIICHUS: CpaBHenue, OOBIKHOBEHHBIX U JIECATUUHBIX APOOSIX.
paloHaIbHbI yIOpSA0YMBAHUE U CpaBHUBATh U YIOPSAI0UMBAThH ApoOH,
€ 4ncia apudmeTnyeckue npeoOpa3oBbIBasi MpU HEOOXOTUMOCTH
(moBTOpEHME) JIEUCTBUSA C JIECSITUYHBIE IPOOU B OOBIKHOBEHHEIE,

paloHaIbHBIMU OOBIKHOBEHHBIE B JECATUYHBIE, B YaCTHOCTH, B

grcaamu. YucaoBas
npsmasi, MOJyJIb YHUCIIA.
[IpoueHTsl, 3aNIUCH
MPOLEHTOB B BUJIE
IpoOu 1 ApoOH B BUJE
NpoueHTOB. Tpu
OCHOBHEIC 3aJ1a4M Ha
MpONEHTHI. Perenne
TEKCTOBBIX 3aJ1a4
apuMeTUIECKUM
crmocooom. Pemrenue
3a7a4 U3 peajibHOU
MIPAKTUKHA Ha YacTH,
JIpOoOH, TIPOLICHTHI,
MIPUMEHEHHUE
OTHOIIICHUM U
MPOTNOPIINHI PHU
pelIeHnH 3aj1a4.
PeanbHbie
3aBHCHMOCTH;
pelIeHue 3a1a4 Ha
JBIDKEHUE, padoTy,
MOKYIKHU, HAJIOTH

OCCKOHEUYHYIO JIECATHIHYIO JIpo0b. [TpruMeHsITh
pa3HoOOpa3HbIe CIOCOOBI U TIPUEMBI
BBIYMCIICHUS 3HAYEHUN JPOOHBIX BEIPAKCHHM,
coJiepKamux 0OBIKHOBEHHBIE U JCCATUIHBIC
JIpoOu: 3aMEHATh TPU HEOOXOIUMOCTH
JECATUYHYIO ApOOh OOBIKHOBEHHOU U
OOBIKHOBEHHYIO JICCTHYHOM, TIPUBOTUTH
BBIpakeHHE K hopme, HanboJiee yao0HOH! s
BBIUMCIICHUH, Ipe0Opa30BbIBaTh JPOOHBIC
BBIP)KCHUSI HA YMHOKEHUE U JICTICHHUE
JECATUYHBIX IPOOCH K EHCTBUSM C LIETBIMU
yrciamu Pemnarte 3a1a4u Ha 9acTH, TPOIICHTHI,
MIPOTIOPIIMH, HA HAXOXKACHHUE IpoOu (TTPOLIeHTA)
OT BEJIMYUHBI M BEJIMYUHBI 110 €€ ApoOu
(mpotieHty), Apodu (mporeHTa), KOTOPBIN
COCTABJISIET OJJHA BEJIMYUHA OT JPYrOW.
[TpuBOUTE, pa3dupaTh, OLICHUBATH PA3IUYHbIC
pEIICHHSI, 3aITUCH PEIICHUH TEKCTOBBIX 3aJ1a4.
M cnosp30BaTh TaOJIHUIIbI, CXEMbI, YEPTEKH,
IpyTUe CpeCTBAa MPEICTABICHUS JAaHHBIX PU
pelieHnu 3a1aun. Pacrio3HaBaTh U OOBSICHSTS,
OTIMPAsICh HAa OMpPEJIEICHHUS, TIPSIMO
MPONOPIUOHANILHBIE U O0OPAaTHO
MPOMOPIUOHANIBHBIE 3aBUCUMOCTH MEXKTY
BEJIMYMHAMU; TPUBOUTH IPUMEPBI ITUX
3aBUCHUMOCTEH U3 peaibHOT0 MUPA, U3 JPYTUX
yueOHBIX MpeAMETOB. Permarh npakTuko-
OpUEHTUPOBAHHBIC 3a/1a4H, HA IPUMEHEHHUE
npoOeit, MPOLEHTOB, MPAMON 1 00paTHOM
MPONOPIUOHAIBHOCTEH, TPOTOPIHIA




QyHKIUU: 17 Koopaunara Touku Ha N300paxkaTs Ha KOOPAWHATHOM MPSMOM TOUKH,
KOOPAMHATHI U npsiMoii. YucnoBble COOTBETCTBYIOILIME 3aJaHHBIM KOOpAUHATAM,
rpaduKu. IIPOMEXYTKH. Jy4H, OTPE3KU, MHTEPBAJIbI; 3aIIUCHIBATh UX HA
OyHKIMH Paccrosnue mexy anreOpanyeckoM sizpike. OTMEUaTh B
JIBYMSI TOUKaMU KOOPJAMHATHOM IUIOCKOCTH TOYKH I10 33aHHBIM
KOOpJMHATHOM KOOpJMHATAM; CTPOUTH TpadUKHA HECIIOKHBIX
MPSMOM. 3aBUCHUMOCTEH, 3aJaHHBIX (DOpMYJIaMHU, B TOM
[IpsmoyronpHas YHCIIe C TIOMOIIBIO MU(PPOBBIX TAOOPATOPHIA.
CUCTEMAa KOOPJMHAT. [IpumensTh, U3y4aTh MPEUMYILECTBA,
AOcmucca u opauHara UHTEPIPETHPOBATH PaPUICCKHiA CITIOCO0
TOYKHU Ha IPEJICTaBICHUS U aHaIKU3a pa3HoOOpa3HOU
KOOpPJIUHATHOM KU3HEHHOUM nHpopManuu. OcBauBaTh MOHSATHE
mockoctu. [lpumepsl (GyHKIMH, OBJa/ieBaTh (QYHKIIMOHATBLHOU
rpaduKoB, 3alaHHBIX TepMmuHojorueil. Haxoaurs o6nacte
dbopmynamu. UreHue ompenieneHus 1 006J1acTh 3HAUCHUM (PYHKIIHH.
rpauKoOB peasbHbIX Hcnonb3oBarh pa3ianuHble CIIOCOOBI 3a/1aHUS
3aBUCHMOCTEH. ¢ynkuuu. Mcnonb3oBaTh CBONCTBA PYHKUINN
OyHKIMOHAJIbHbIE JUIs aHaau3a rpauKoB peasbHbIX
3aBUCHUMOCTHU MEX]TY 3aBUCUMOCTEN (HYIU QYHKIIUU, TPOMEKYTKH
BenuuuHaMmu. [lonstue 3HAKOIOCTOSIHCTBA (DYHKITUH, TTPOMEKYTKH
¢bysakyn. OyHKIUSL BO3pacTaHus U yObIBaHUS (PYHKLINH,
KaK MaTeMaTuyeckas HauOoJIbIlIee U HAaMMEHbIIee 3HAUCHUS
MO/IENb PEATBLHOTO byHKIMH)
nporecca. O6maacTh
OIIpeNeNeHUs U
00acTh 3HaUeHU I
¢dbysakmn. CrocoOs
3aanus QyHKITUH.
I'paduk Gyaxmmm
Anrebpaunveck 7 Bripaxxenue ¢ OBnazeTh anredOpanvyeckoil TEPMUHOJIOTHEH U
ue NIEPEMEHHBIMMU. CHUMBOJIMKOM, TPUMEHSATH €€ B MpoLecCe
BBIPAXKEHUS: 3Ha4YEeHHE BBIPAKEHUSA OCBOEHHUs yuyeOHoro Marepuana. Haxonuts
BBIPAXKEHUS C C IEPEMEHHBIMH. 3HAYEHHUSI BBIPAXKEHUHN C IEPEMEHHBIMU IIpU
[epEMEHHBIMU [IpencraBnenue 3a/IaHHBIX 3HAYEHUSAX IEPEMEHHBIX; BBIIIOJIHATD
3aBUCHMOCTHU MEXIY BBIYMCIICHUS 110 OopMysiam, T0IyCTUMbIE
BEJIMYMHAMU B BUJIE 3HAUYECHUS IEPEMEHHBIX
(hopMyIBL.
Brrunciienus no
dhopmynam
YpaBHeHUs U 10 YpaBHEHHUE C OJHOU Pewiats nuHeliHOE ypaBHEHHE C OHOU

CHCTEMBI
YPaBHEHUM:
JINHEWHBIE
YpaBHEHUS

nepeMeHHO#. Kopenb
ypaBHeHus1. CBolicTBa
YPaBHEHUH C OJTHON
NIEPEMEHHOM.
PaBHOCHIIBHOCTB
YPaBHEHUH.
YpaBHEHHE KaK
MareMaTrudeckas
MOJIEJIb PEaJIbHOU
cutyauuu. JInHeiinoe
YPaBHEHHE C OJTHOM
nepeMeHHou. Yucno

HEepPEMEHHOMH, TPUMEHS MpaBUiia epexosia OT
MCXOJHOTO yPaBHEHUS K PABHOCUIIBHOMY EMY
6o1ee nmpoctoro Buaa. [IpoBepsTs, ABiIsETCS JIU
KOHKPETHOE YHCJIO KOPHEM YPaBHEHHS.
OnpenensaTs 4nucino KOpHEH TMHEHHOTO
ypaBHeHus. PemaTh nuHEHOE ypaBHEHME,
cozeprkaliee 3HaK Moyis. CocTaBiATh U
pelaTh ypaBHEHHE 110 YCIOBHIO 33a4H,
MHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4M MOJTY4EHHBIN Pe3ybTaT




KOpHEHU JIMHEHHOTO
ypaBHeHus. Pemenue
TEKCTOBBIX 33134 C
IIOMOIIIBIO JIMHENHBIX
ypaBHeHUH. JIuHelHOe

ypaBHEHHUE,
coJiepKaniee 3HaKk
MOJTyJIs
Yucna n 6 Crenens C [IpuBOANTE YKCIIOBBIC U OYKBEHHBIC IIPUMEPHI
BBIYUCIICHHUS: HATypaJIbHbIM CTEINEHU C HATypaJIbHBIM TIOKA3aTeeM,
CTEIEHBb C MOKa3aTesieM U €€ 0OBSICHSISI 3HAUCHUS OCHOBAHUS CTEIICHU U
HaTypaJbHBIM CBOMCTBa. 3amuch MOKa3aTeJsl CTETICHH, HAXOIUTh 3HAYCHUS
MOoKazaTeyjiemM YHUCIa B IECATUYHOU cTeneHe Buaa an (a — m000e paroHaIbHOE
MTO3UIIMOHHOM CUCTEME YHCII0, N — HaTypaibHOE yncio). [lonnmare
CUHCJICHHS CMBICJT 3aITUCH OOJIBIITUX YUCET C TIOMOIIBIO
JECSTUYHBIX Apo0eit u creneneit yucna 10,
MPUMEHSATH UX B PEATBHBIX CUTYAIUAX
Anrebpandeck | 23 OnHOYINEHBI. OBnazers anredpandeckoil TEPMUHOIOTHEN U
ne OnHouneH CHMBOJIMKOM, MPUMEHSATH €€ B IIPOIIECCe
BBIpKCHUS: CTaHJApTHOTO BHUJA. OoCBOeHUS yueOHOTO MaTepuana. [IpuBoauTh
MHOTOYJICHBI Cremnenp 0JTHOYICHA. OJIHOYICH U MHOTOYJIEH K CTAaHJAPTHOMY BUJTY.
MHorouieHsl. Onpenensars CTENEHU OJIHOYJIEHA U
MHorounex MHOTOWIEHA. BBITIOTHATh YMHOKEHUE
CTaHIAPTHOTO BUAA. OJHOYJIEHA HA MHOTOYJIEH. BBINOJIHATH
Crenenb MHOTOUYJICHA. CJI0’KEHHE, BBIYUTAHUE, YMHOKEHUE U JICJICHUE
Cnoxenue, MHOTOWwIeHOB. HaxoauTh KOpHM MHOTOYJIEHA.
BBIYMTAHUE, @opMynHpOBATH ONPEAEIEHNE TOXKIECTBEHHO
YMHOKEHUE U JIETICHUE PaBHBIX BbIpakeHUU. Vcrionbp30BaTh paBuia
MHOTOYJIEHOB. JUIS I0Ka3aTeIbCTBA TOXK/IECTB. BBINOIHATE
[IpeoGpazoBanue TOKJIECTBEHHBIEC TPEOOPa30BaHUS LIEIOTO
LIEJI0TO BBIPAYKEHUS B BBIPA)KEHUSI B MHOTOWIEH IIPUBEICHUEM
MHorouieH. Kopuu MOI00HBIX CaraeMbIX, paCKphITHEM CKOOOK.
MHOTO4JIEHA. Ocy1ecTBISTh Pa310KEHUE MHOTOYWIEHOB Ha
Toxnectso. MHO>KUTEJH ITyTeM BBIHECEHHUS 32 CKOOKHU
ToxecTBeHHbIE 001I1ero MHOXUTEIS, METOJOM I'PYIITUPOBKHU.
npeoOpa3oBaHus [TpumensTh npeoOpa3zoBaHKe MHOTOUWICHOB IS
anredpanvyecKux pelIeHus pa3IuvHbIX 3a7a4 U3 MaTEMaTUKH,
BBIPAKEHUII. CMEXHBIX MIPEAMETOB, U3 PEAIbHON ITPAKTUKH.
Jloka3aTenbCcTBO 3HAKOMHUTBHCS C UCTOPUEHN pa3BUTHSA MaTEMaTHUKU
TOXJIECTB
Anrebpandeck 14 dopmybl OBnazers anredpandeckoil TEePMUHOJIOTHEH U
ue COKpaIIEHHOTO CHUMBOJIMKOU, TPUMEHSATH €€ B MPOLECCE
BBIpAKEHUSI: YMHOKEHUS: KBaJpaT OCBOEHHUS y4eOHOTO MaTepuana. BrImonHaTh
bopMyIbI CYMMBI U KBaJIpaT TOIECTBEHHBIEC TPEOOPa30BaAHUS IIEIOTO
COKpamiéHHoOr Pa3HOCTHU JBYX BBIPa)XEHUSI B MHOTOWIEH MPUBEICHUEM

O YMHOXKCHUA

BBIPAKEHUI, KBaapaT
CYMMBI HECKOJIBKUX
BBIpaXXEeHUH, KyO
CYMMBI U Ky0 pa3HOCTH
JBYX BBIpaKEHUH,
Pa3HOCTb KBAJpaTOB
JBYX BBIPaKCHUH,

NOJIOOHBIX CITaraeMbIX, PACKPBITHEM CKOOOK, C
UCTIOJIb30BaHUEM (POPMYI COKPAIIEHHOTO
yMHOXeHHUs. OCYIIECTBIAThH Pa3JIoKCHUE
MHOTOYWICHOB HAa MHOKUTEIIN MyTEM BBIHECEHUS
3a CKOOKH 00IIEro MHOKHUTEIIS, METOIOM
TPYIITUPOBKH, IPUMEHEHUS (OPMYIIBI
COKpAIIEHHOTO yMHOKeHUsI. [IpuMeHsITh




IIPOU3BEAECHUE
Pa3HOCTH U CyMMBI
JBYX BBIpaKCHUH,
CyMMa U pa3HOCTh
KyOOB IBYX
BBIPAKCHUM.
Pasnoxenne
MHOTrO4JIeHa Ha
MHOKHUTEJIH.
Brinecenue oomiero
MHOHTEJIS 32 CKOOKH.
Meron rpynnupoBKU

npeoOpa3oBaHNe MHOTOUWICHOB JUTSI PEILICHUS
Pa3IUYHbIX 33]1a4 U3 MATEMaTUKH, CMEKHBIX
IIPEIMETOB, U3 PEaNbHOM IPAKTUKHU.
3HAKOMMTBHCA C UICTOPUEN pa3BUTUS MaTEMaTUKU

Yucna n 10 JlenumMocCTh 1elbIxX [IpuMensTs cBoiicTBa genmuMocTu. [IpuBoauTh
BBIYMCIICHUS: yucen. CBoiicTBa IPUMEpPHI U Paclio3HaBaTh IPOCThIE U
NeIMMOCTh nenuMocTH. [IpocTeie 1 | cocTaBHbIE Uncia, YETHBIE U HEUETHBIE YHCIIA.
COCTaBHbIE YHKCIIA. Jloka3biBaTh ¥ MPUMEHSITH MPU3HAKU JETUMOCTH
YETHpIC U HEUETHRIC Ha2,4,8,5,3,6,9,10, 11, npuznaku
ymcna. [Ipusnaku JETMMOCTH CYMMBI ¥ TIPOU3BEJICHUS TEITBIX
JIeTUMOCTH Ha 2, 4, 8, yncell. HaxoauTs HanOoIbIINHA 0O
5,3,6,9, 10, 11. JICIATENTh ¥ HAUMEHBIIIee 00Iee KpaTHOE JIBYX
[Ipu3Haku nenuMocTH yucen. Pemars mpakTHKO-OpUEHTHPOBAHHBIC
CYMMBI U 3a/1a4M, UCTIOJIb3YsI HAMOOBIINI OOt
MIPOU3BEACHHUS LIETBIX JIeNINTeNb, HAaUMEHbIIIee 001ee KpaTHOE JIBYX
YHcell IPU pelIeHUun ymcell. Pacrio3HaBaTh B3aUMHO MPOCTHIE YHCIIA.
3agay. Hambonpmmii [Ipumenste anroput™m EBknuza.
o0wuil nenuTens u DopMyaHpOBaTH ONPEACTIECHUS AETUMOCTH
HauMeHblee oo1ee HAIEJIO, YHCEeJl, CPABHUMBIX [0 TJAHHOMY
KpaTHOE JIBYX YHCEI. MOJYJ0. BBINOHATE AefeHue ¢ OCTaTKOM
B3aumHo nipocTeie
yucaa. AJropurm
EBxnmupaa. [lenenue ¢
octatkoM. CpaBHEHHS
LEJIBIX YHCel TIO
MOJIYJIIO HATypaJIbHOTO
qucna
OyHKINU: 16 Jluneitnas ynkuus, e€ | Pacno3naBaTh JuHelHyto GyHKIU0 y = kx + b,
JINHEWHAs cBoiicTBa. ['paduk OIUCHIBAThH €€ CBOMCTBA B 3aBUCUMOCTH OT
byHKIHSA JUHEHHON (YHKIIMH. 3HaueHul ko3pduunenton k u b. Ctpouts
I'paduk pynkmm rpaduky nuHeRHONW QyHKINKN, QYHKINU ¥ = | X
y =| x|. Kycouno- |, KycouHno-3amannoi ¢pynkuuu. Mcnonb3oBarh
3a/laHHbIe QYHKIIUU 1u(pOBbIE PECYPCHI Ui MOCTPOESHUS TPaprKOB
GyHKIUMI 1 n3ydeHus ux cBoicTs. [IpuBoauTh
MpUMEpHI TUHEHHBIX 3aBUCUMOCTEH B peaibHBIX
MPOIIECCAX U SIBIICHUSAX
YpaBHeHUS U 14 VYpaBHeHHE ¢ IByMSA CTpouTh B KOOPJMHATHOMN TIOCKOCTH Tpaduk

CUCTEMBI
YPaBHEHUM:
CUCTEMBI
JIMHEUHBIX
YpaBHEHUH

NIEPEMEHHBIMH.
I'padux nuHeiHOTO
YPaBHEHUS C ABYMS
IIEPEMEHHBIMH.
Cucrembl TUHENHBIX
YPaBHEHUH C ABYMsI
IIEPEMEHHBIMHU.

JUHEWHOTO YpaBHEHUS C IBYMs [IEpEMEHHBIMH;
HOJIb3YACh TPapUKOM, IPUBOANUTH PHUMEPHI
pemieHus ypaBHeHus. Haxoaute pemenue
CHCTEMBI JIBYX JTMHEHHBIX YpaBHEHHH C ABYMSI
nepeMeHHbIMU. COCTaBIIATh U PEIIATh CUCTEMY
JIBYX JIMHEWHBIX YPaBHEHUH 110 YCIOBUIO
3a/1a4M, UHTEPIPETUPOBATh B COOTBETCTBUH C




I'padmyeckuit meTon
peuIeHus: CUCTEMBI
JIMHEHHBIX YPaBHECHUN
C IByMs
IIEPEMEHHBIMU.
Pewmenue cucrem
JIMHEHHBIX YPaBHEHUHN
C ABYMsI IIEPEMEHHBIMU
METOJOM IOJCTAHOBKHU
Y METOJIOM CJIOKEHHSL.
Cucrema 1Byx
JIMHENHBIX YPaBHEHUN
C ABYMsI IEPEMEHHBIMU
Kak MOJIJIb peaIbHOMN
CUTYaIuN

KOHTEKCTOM 3aJ1a4M MTOJYYEHHBIN pe3yJbTaT

IToBTOpEHME, 8 [ToBTOpenue ocHOBHBIX | BbiOUpaTh, NpUMEHSATH OLIEHUBAThH CIIOCOObI
000011IcHHE, MOHATHI U METOJOB CpPaBHEHUS YMCETl, BRIUUCICHUH,
cucTeMaTusar Kypca 7 Kiacca, TOKJIECTBEHHBIX MpeoOpa3zoBaHMil
Vs 3HAaHUU 0000111eHNE 3HAaHUI anredpanvyecKuxX BhIPAKEHUH, peleHus
YpaBHEHUH U CUCTEM YpaBHEHUM, 3aJTaHUS
GyHKIMIA, aHanM3a U MOCTPOCHUS UX TPapUKOB.
Hcnonb3oBath (GyHKIIMOHATBHOTpapUUECKre
IIPEICTABIICHUS ISl PEIICHUS 3aa4.
OcymiecTBIATh CAMOKOHTPOJIb BBITIOJIHAEMBIX
JIEWCTBUUA M CAMOTIPOBEPKY pe3ysbTaTa
BBIYUCIICHUH, TPe0Opa30BaHUM, TIOCTPOCHHIA.
Pemrats 3amauu U3 peanbHOM )KU3HU, IPUMEHSTh
MaTEMaTUYECKNE 3HAHUA I PEIICHUS 3a1a4 U3
JPYTHUX IpeaMeToB. Pemars TeKCTOBBIE 3a1a4H,
CpaBHUBATh, BEIOUPAThH CIIOCOOBI PELICHUS
3aja4n
Oo1ee Koy-BO 136
4acoB 110
IIpOrpaMme
8 KJIACC
HaunmenoBanu Komn OcHoBHoe conepxanue | OCHOBHbBIE BUJIbI JIEATEIBHOCTU O0YYarOLUXCS
€ paszzena 4ECTB
(Tembl) Kypca 0
4acoB
YpaBHeHuUA U 20 Yucnossle DopMynHpoBaTh CBOMCTBA YHCIIOBBIX
HEPABEHCTBA: HEPABEHCTBA. HEPABEHCTB, WIUIIOCTPUPOBATh UX Ha
HEPABEHCTB CBolicTBa YHCIIOBBIX KOOpJAMHATHOM NPSAMOH, T0OKa3bIBaTh
HEPABEHCTB. anreOpanyecku. OLleHUBATh 3HAUYEHUS
JlokazaTenbcTBO BBIPAYKEHUS, UCII0JIb3Ysl HEPABEHCTBA.
HEPaBEHCTB. [IpuMeHATh CBOMCTBAa HEPABEHCTB B X0O/I€

Hepasenctso ¢
nepemeHHoi. Ctporue
U HECTPOTHE

pemeHns 3a1a4. OnpenensaTb paBHOCUIBHBIE
HepaBeHCTBa. [IpMBOIUMTE MpUMEpHI pELIEHU
HEpaBEHCTB. PenaTh TMHEHbIE HEPABEHCTBA C




HEpPaBEHCTBA.
Cnoxenue u
YMHOKEHHUE YHUCTOBBIX
HEPaBEHCTB.
OueHuBaHue 3HaYCHUS
BbIpakeHus. [lonsaTue
0 pelIeHun
HEPABEHCTBA C OJTHOM
IIEPEMEHHOM.
MHO0%€eCTBO pelIeHUN
HEPaBEHCTBA.
PaBHOCHITBHBIE
HEpPaBEHCTBA.
Hepasencrtso-
cieacTBue. YnucioBbie
MIPOMEXKYTKH.
JIuneitnoe
HEPABEHCTBO C OJTHON
MePEMEHHON U
MHOYECTBO €T0
peluennii. Pemenne
JIMHENHBIX HEPABEHCTB
C OJTHOM IEPEMEHHOM.
CucreMbl TUHEUHBIX
HEpPABEHCTB C OJTHOU
nepeMeHHou. Penienne
TEKCTOBBIX 33]1a4 C
MOMOIIBIO JTUHEUHBIX
HEpPABEHCTB C OJJHOU

OJHOM NIEPEMEHHOM, CUCTEMBI JIMHEUHBIX
HEpPaBEHCTB, N300paXkaTh pelIeHHE Ha YUCIOBOM
IIPSIMOM, 10Ka3bIBaTh HEpPaBeHCTBA. Pemarh
TEKCTOBBIE 3a/1a4M C IOMOUIBIO JIMHEHHBIX
HEpPABEHCTB C OJIHOM nepemMeHHou. MccnenoBars
JIMHEHHOE HEPABEHCTBO C OJJHOW MEPEMEHHOM C
napameTpoM. 3HAKOMUTBCS C UCTOPUEH
pa3BUTHUS aIreOpbl

MePEMEHHO N
Uucna u 17 KBanpatnsie DopMyaMpoBaTH ONpeAeICHUE KBAPAaTHOTO
BBIYHMCIICHUS: KOPHH. KOPHSI U3 YuCIIa, apuMETUYECKOTO
KBaJIpaTHbIN Apudmernueckuit KBaJpaTHOTO KOpHS. [[puMeHsTh onepanuto
KOPEHb KBaJIpaTHBIN KOPEHb U U3BJICYCHHS KBAJAPATHOTO KOPHS U3 YKCIIa,

ero cpoiicta. Ilonsarue
HUppalOHAILHOTO
yuciaa. JIeucTBus ¢
UppanoHaTIbHBIMU
yrciaamu. CBolcTBa
JNIEUCTBUIL C
UppanoHaTIbHBIMU
yucinamu. CpaBHeHUE
VPPALMOHATIBHBIX
yucell. MHOXXeCTBO
JIEUCTBUTEIBbHBIX
yucen. [IpencraBnenus
0 pacUIMPEeHUsIX
YHCIOBBIX MHOKECTB.
JlonycTuMble 3HaY€HUS
MEPEMEHHBIX B
BBIPAXKEHUSX,
COZEPXKAIIUX

UCIOJIb3Ys MIPU HEOOXOMMOCTH KaJIbKYJISTOP.
OneHuBaTh KBaJpaTHbIE KOPHU LIEIBIMU
YHUCIaMH U IECATUUHBIMU APOOSMH.
CpaBHMBATh U YIOPSI0YMBATh palliOHAJIbHbIE U
UppalnroHaIbHbIE YUCIIA, 3alIUCAaHHbIE C
HIOMOIIBIO KBAJJPAaTHBIX KOPHEH. BbINOIHATH
olepanuu ¢ UppalMOHAIIBHBIMU YHCIIAMU.
Hccnenosate ypaBHeHHE X2 = a, HAXOAUTh
TOYHBIE Y TPUOIKEHHBIE 3HAYSHUSI KOPHEH
npu a > 0. MccnenoBaTh CBONCTBA KBAaPATHBIX
KOPHEM, IPOBO/IsI YNUCIIOBBIE SKCIIEPUMEHTHI C
UCIOJIb30BAHUEM KAJIbKYJIATOPA (KOMIIBIOTEPA).
Jloka3bIBaTh CBOICTBA apu(PMETHUECKIX
KBaJJpaTHBIX KOPHEH; MPUMEHSTh UX IS
npeoOpa3oBaHus BeIpaKEHUNA. BBIMOTHATH
npeoOpa30BaHus BBIpAKEHHH, COepKaIIIX
KBaJ[paTHbIE KOPHH. BhIpakaTe nepeMeHHbIe U3
¢dopmyin. BeIUUCIATE 3HaUE€HUS BEIPAXKESHUH,




apudmernyeckue
KBaJIpaTHBIC KOPHHU.

CoZepkKalIUuX KBaAPATHbIE KOPHU, UCIIOJIb3Ys
IpY HEOOXOIUMOCTH KaJIbKYJISATOP.

ToxaecTBEHHbIE Hcnonb30BaTh B X0/€ pELICHUS 3a/1a4
npeoOpa3oBaHus JIEMEHTAapHbIE IIPEACTABIICHNS, CBA3aHHBIC C
BBIPAKECHUI, npUOIKEHHBIMY 3HAYCHUSIMU BETHYWH.
CoZIepKaIIUX 3HAKOMUTbHCS C UCTOPUEN pa3BUTHS MaTEMaTUKU
apudmernyeckue
KBaJIpaTHbIE KOPHU
VYpaBHeHuU U 17 KBanparnoe Pacnio3naBate ypaBHEHUS C OJTHOM NIEPEMEHHOM,
HEPaBEHCTBA: ypaBHeHue. PopMmyiia KBaJlpaTHbIe ypaBHeHUs. Onpenensirsb
KBaJpaTHbIE KOpHEH KBaJpaTHOTO paBHOCHIIBHBIE YpaBHeHUs. [I[puMeHsTh
YpaBHEHUSA YPaBHEHHS. CBOICTBA YPAaBHEHHUH C OJHON MEPEMEHHOM.
KonunuectBo 3anuceiBaTh GOPMYITYy KOpHEH KBAJPaTHOTO
JNENCTBUTEIBHBIX YPaBHEHUS; PEIIaTh KBAIPATHBIE YPABHEHUS —
KOpHEH KBaJpaTHOTO MOJIHBIE U HenoJiHble. OnpenenaTh KOJIM4eCTBO
ypaBHeHus. Teopema JIEWCTBUTEIIbHBIX KOPHEW KBaAPATHOTO
Buera. YpaBHeHnus, ypaBHeHus1. HabmrogaTh 1 aHaIM3upoBaTh CBA3b
CBOJIMMBIE K MeX/1y KOPHSAMHU U KodppuirenTamMu
JMHENHBIM KBaJPaTHOTO ypaBHEHUs. POPMYIHpPOBATH
YPaBHEHUSIM WJIH K TeopeMy Buera, a Takxke oOpaTHYIO TeopeMy,
KBaJPaTHBIM MIPUMEHSATH 3TU TEOPEMBI JJIs PEIICHUS 3a1a4.
YPaBHEHHUSIM. [TIpoBOIUTH MPOCTENIIINE UCCIIETOBAHUS
KBanpartnoe KBaJPaTHBIX YpaBHEHUU. Pemate TekcToBbIE
YpaBHEHHE C 3a1a4i. 3HAKOMUTBCS C UCTOPUEH PA3BUTHUS
napamerpoMm. Pemenue MaTeMaTHKU
KBaJPAaTHBIX
YpaBHEHUH C
rapaMeTpamu.
Pemenue kBapaTHbIX
YpaBHEHUH,
COJIepXKaIINX 3HaK
MOJyNsl. YpaBHEHUE
KaK MaTeMaTu4ecKas
MOJIEIb PeabHON
cuTyauuu. Pemenue
TEKCTOBBIX 33]1a4 C
MOMOILBIO KBaJIPaTHBIX
YpaBHEHUI
Anrebpandeck 17 PaunonaneHbie 3anuchIBaTh alreOpandyecKkrue BHIPAKEHUSI.
ue BBIPAKCHUS. Haxonuts nonmyctumbie 3HaUEHHS IEPEMEHHBIX
BBIPaKEHUSI: Tox/1ecTBeHHbIE B JPOOHO-PALIMOHANIBHBIX BBIPKCHUSIX.
JIpoOHOpaIHo npeoOpa3oBaHus BBINOaHATE YKMCIIOBBIE IOJICTAHOBKH U
HaJbHbIE panuoHaIbHBIX BBIUUCIIATH 3HAUE€HUE poOU, B TOM YHCIIE C
BBIpAXKEHUS BBIpaKEHUII. MOMOIIBIO KANIbKYIsITOpa. POpMynupoBaTh
Anre0Opanyeckast OCHOBHOE CBOMCTBO ayire0pandeckoil 1podu u

npoOb. JlomycTuMmele
3HAYEHHsI TEPEMEHHBIX
B
JIpOOHOpAIMOHATBHBIX
BBIPKCHHSIX.
OcHOBHOE CBOICTBO
asireOpanyeckon

MPUMEHSITH €r0 Ui IpeoO0pa3oBaHUs JPOOCH.
BoInoHATE TOXKECTBEHHBIE MTpeoOpa3zoBaHuUs
parroHaIbHBIX BRIPAKEHUN. BBIMOTHSTH
JEUCTBUS C anreOpandyecKuMu ApoOsSMH.
[IpumensaTs mpeoOpa3zoBaHUs BRIPAKECHUN IS
pelieHus 3a1ad. BeipaxkaTs iepeMeHHbIe U3
dbopmyn (u3NIeCcKNX, TEOMETPUUECKUX,




npoou. CroxxeHue,
BBIYHUTAHUC,
YMHOKCHHE U JICTICHUEC
anredpanvecKux
npob6eii. BosBenenue
anreOpandeckoit 1poou
B CTCIICHb

OIIMCBhIBAKOIIIUX OBITOBEIE CI/ITyaI_[I/II/I)

VYpaBHeHUs U 19 Hpob6Ho- Pacno3naBate ApoOHO-pallMOHATBHEIE
HEpaBEHCTBA: panoHaIbHbIE ypaBHeHus. Pemats 1poOHO-paliioHanbHbIe
IpoOHO- ypaBHeHus. Pemenue YpaBHEHUS, CBOASAIIMECS K JIMHEHHBIM WU K
paloHaIbHbI JIpOoOHOpaIMOHAIbHBIX KBaJIpaTHBIM YpaBHEHUSIM, HCII0JIb30BaTh METO/
€ YPaBHEHHUS YpaBHEHUH, 3aMEHbI IEPEMEHHOM. Peniarh TeKCTOBbIE
CBOJSIILIUXCS K 3a/1a4M anreOpanyeckuM CrocoboM: NepexXoIuTh
JMHEHHBIM WIH K OT CJIOBECHOM (POPMYIHPOBKH YCIOBUS 3a]1a4U K
KBaJApaTHBIM anreOpanveckoil MoIeTTH MyTEM COCTaBIICHUS
ypaBHeHUsIM. Perienue YpaBHEHUS; pellaTh COCTABIEHHOE YpaBHEHHUE;
JNPOOHO-PAllMOHANBHBIX | HHTEPIPETUPOBATh pe3yabTaT. Vcnoabs3oBaTh
YPaBHEHUH METOI0M rpaduuecKyro HHTEpIPETALUIO YPaBHEHUH C
3aMEHbI IEpEMEHHOM. JBYMsI IEpEMEHHBIMU
Pemenne TekcTOBBIX
3a/1a4 C MOMOIIBIO
JTPOOHOPAIIMOHATIEHBIX
YpaBHEHUH.
I'paduueckas
WHTEpIpeTanus
YpaBHEHUH C IBYMS
MIEPEMEHHBIMU
OyHKIUA 15 OO6macth onpeneeHus Hcnonws3oBath QyHKIIMOHAIBHYIO

Y MHOKECTBO
3HA4YCHHUH (YHKITUH.
CriocoObI 3a1aHUA
dbynaknui. ['paduk
¢dbyakuun. Utenue
CBOMCTB (pyHKIIUU IO
e€ rpaduxy. [Ipumepsr
rpadukoB QyHKIUH,
OTpaXKAIOIIUX
pealibHbIE POIIECCHI.
DyHKIMUY,
OTIMCBHIBAIOIINE
OpsIMYI0 U 0OpaTHYIO
MPONOPIUOHAIIEHBIE
3aBUCHUMOCTH, HX
rpaduku. OyHKIUH y

x 2, y=x3, y—\/X y
= )—C U MX CBOMCTBa

TEPMHUHOJIOTHIO M CUMBOJIMKY. HaxoauTtsb
0071aCcTh OMpeIeIeHNs U MHOKECTBO 3HAUECHUIN
dbyHkuuy. Beraucnate 3HaueHus GyHKUIUH,
3aJlaHHBIX popMysiamMu (MMPpU HEOOXOAUMOCTH
UCIO0JIb30BATh KaJbKYJISATOP); COCTABIATh
TabnuIbl 3HaUeHUN (GyHKuuu. ONUCHIBATH
CBOMCTBa (PYHKIIMU HA OCHOBE €€ rpaduueckoro
npenacTaBieHus. HaxoauTh ¢ moMoInibo
rpaduka QyHKINUN 3HAYECHUE OJHON U3
paccMaTpUBAEMBbIX BEIHUWH 0 3HAYCHUIO
npyroi. MccrnenoBats nmpuMepsl rpauKoB,
OTpaXaroIIUX pealbHbIE POIECCHI U SIBICHUS.
[IpuBOAUTH IPUMEPHI ITPOLIECCOB U SBICHUH C
3aJJaHHBIMH CcBOMcTBaMu. Bripaxats opmynoit
3aBHCHMOCTb MEX/y BenTuunHamMu. ONUCHIBaTh
XapakTep U3MEHEHUs OJTHON BEJINYMHBI B
3aBMCHUMOCTH OT U3MEHEHUS JIPyroi.
Pacnio3HaBath BU/IbI H3y4aeMbIX (DYHKIIMM.
CTpOHTL rpagpukn y = x 2, y=x3 y:\/x y
= ; = Hcnonws3oBars

(pyHKuHOHanLHorpa(queCKHe IIPEICTaBICHMS
JUIS PELLIEHUS U UCCIIEJOBAHNS YPAaBHEHUN U
cucreM ypaBHeHuil. [IpumensaTs mudposbie
pecypcehl Uil HOCTPOSHUS TPapHUKOB U




UCCIICIOBAHMSI CBOMCTB (DYHKIMI
Anrebpanyeck | 14 Crenens ¢ 1eapM DopMyIMpPOBATH ONPEAEICHUE CTEIIEHHU C
ue IoKasareseM u e€ LesbIM nokasarenem. @opmynuposars,
BBIPAKCHUS: CBOICTBA. 3aMMChIBATh B CUMBOJIMYECKOM hopme u
CTENEeHU CrangapTHbINA BU]L WUTIOCTPUPOBATh PUMEpPaMH CBOMCTBA
yucna. Pazmepsl CTENEHH C LebIM NoKa3aTeneM. [IpumensaTs
00BEKTOB CBOWCTBA CTENIEHH ISl IPeoOpa3oBaHUs
OKpPY’KaIOILEro Mupa, BBIPAKEHUI, CoAepKaIUX CTENEHH C LEIbIM
JUINTEIBHOCTD nokasareseM. BbIIoMHATh 1eHCTBUS € YUCIaMH,
IIPOLIECCOB B 3alMCaHHbIMU B CTaHJAPTHOM BHJIE
OKpPY>KaIoIlleM MUpe (YMHOK€EHUE, JIeJIeHHEe, BO3BEICHUE B CTEIIEHB).
[Tonyuate npencTaBieHne 0 3HAYUMOCTH
JICWCTBUTEIIBHBIX YUCET B MPAKTUYECKOMN
NeSITENIbHOCTH YeJIOBEeKa. AHAIIM3UPOBATh U
JIeNIaTh BBIBOJIbI O TOUYHOCTH MPUOIIHKEHUS
UPPALMOHATILHOTO YUCIIa IPU PEIIeHUH 3ajiay.
OKpyrTh UppALIMOHAIBHBIE YNCIA, BBITOIHATh
NPUKUAKY pe3yJbTaTa BBIYUCIECHUH, OLIEHKY
3HAQYEHMI YHCIIOBBIX BBIPAKECHUM
Yucna n 7 Jlenenue ¢ 0CTaTKOM. DopMynHpOBaTh ONPEACIICHUS IETUMOCTH
BBIYHMCIICHUS: CpaBHeHUS LENbIX HAIEJIO, YHCEJl, CPABHUMBIX 10 JAHHOMY
NeTMMOCTh YKCcell IO MOIYJIO MOYJ0. BBIOJHATE A€NIEHNE C OCTAaTKOM.
HaTypaJbHOI'O YHCIIA. Jloka3pIBaTh M NPUMEHSTH CBOMCTBA CPABHEHUI
CaolicTBa CpaBHEHU I 1o MOy/t0. HaxoauTs OCTaTKU CyMMBI U
o moayiw. OcraTku MIPOU3BEJICHNUS 10 JAHHOMY MOIYJIIO
CYMMBI U
MIPOU3BENICHHUS 110
JAHHOMY MOJTYJTIO
[ToBTOpEHME, 10 [ToBTOpeHUE OCHOBHBIX | BrIOMpaTh, MPUMEHSTH OIICHUBATH CIIOCOOBI
00o0m1eHue, HOHSATUI U METOJIOB CpPaBHEHUS YNCEl, BBIYMCIICHUH,
cucTeMaTusar KypcoB 7 U § KJIaccoB, TOKJIECTBEHHBIX MpeoOpa3z0oBaHUil BbIPaKEHUH,
Ysl 3HAHU I 0000111eHIE 3HAHUT pelIeHHs] YPaBHEHU U CUCTEM YPaBHECHUH,
HEPABEHCTB, MOCTPOCHUS IPA(PUKOB.
Ocy1ecTBIATh CAMOKOHTPOJIb BBIIOJHAEMBIX
JICMCTBUM M CAMOIIPOBEPKY PE3YNIbTATA
BBIUHCIICHUH, TPeoOpa30BaHUi, TOCTPOCHHI.
Pemats 3agaun U3 peanbHOM )KU3HU, IPUMEHSTh
MaTeMaTUYECKHE 3HAHUS JUIsl PELCHUs 3a/1a4 U3
JIpYrux npeaMeToB. PemaTe TEKCTOBbIE 3a/1a4H,
CpaBHHUBATh, BHIOMPATH CIIOCOOBI pEIICHHUS
3ajaun. Mcnonb3oBath
(GyHKIIMOHAIBHOTpaUECKUE MPeICTABICHHS
JUIsl pELIeHUs 3a/1a4
Oomiee kon-Bo | 136
4acoB 110
IIpOrpaMme
9 KJIACC
HaumenoBanu Komm OcnoBHoe conepxanue | OCHOBHBIE BUJIBI JIEATEIBHOCTH O0YYaIOIIUXCS
€ paszena 4ECTB




(Temsl) Kypca 0
4acoB

OyHKIUH 25 ®ynkuus. CoiicTBa OnwuceiBaTh MOHATHE «PYHKUIUD). [IpuMeHSTH
GbyHKUIM: HyIn CBO¥CTBA (QYHKIIMIA: HYTH (QYHKIUH,
(GyHKIUHU, TPOMEXKYTKH | IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA (DYHKIIUH,
3HAKOIMOCTOSIHCTBA IIPOMEXYTKU BO3pacTaHUs U yObIBaHUS
(YHKIMH, IPOMEKYTKH | GYHKIUH, YETHBIC M HEUETHBIC (DYHKIIHH,
BO3pacTaHUs U HauOoJIbIlIee U HAUMEHbIIEE 3HAUECHUS
yObIBaHUs (QYHKINH, ¢ynkiun. Pacno3HaBate KBaJpaTHBIN TPEXUICH,
YETHBIE U HEUETHBIE yCTaHaBJIMBATh BO3MOKHOCTh €0 Pa3JI0KEHHUS
¢byHKIMHM, HANOOIBIIIEE Ha MHOXUTEJIN, PaCKJIaJAblBaTh Ha JINHEHHbIE
1 HauMeHbllee MHO>KUTEIH KBaJAPATHBIA TPEXUJIEH C
3HaueHUs (PyHKIHH. HEOTPULATENbHBIM TUCKPUMUHAHTOM.
[TocTpoenue rpaduxos PacrioznaBath KBaJipaTuyHyO (PYHKIIHIO 110
(YHKIMI ¢ TOMOIIBIO dopmyne. IIpuBoauTh MpUMeEpPHI KBaJPaTUIHBIX
npeoOpa3oBaHUM. 3aBUCUMOCTEHN U3 peaIbHON KU3HU, PUNKHU,
Ksagpartuslit reoMeTpuu. BoIBIATE 1 0000111aTH
TpéxuwieH. Kopau 0coOeHHOCTH rpaduKka KBaIpaTUYHOU PyHKIUU
KBaJIpaTHOIO y = ax*+ bx + ¢ Onpenensts KOOpIAUHATHI
TpEXUJICHA. BEPILHHBI TapadoJIbl, 0Cb CAMMETPUU
Paznoxenne napabosibl. CTpouTh rpaduKy KBaAPaTHUYHBIX
KBaJIpaTHOTO GbyHKIMH, 3a1aHHBIX GOpMyTIaMH BUAA Y = ax?,
TpEXUWIeHa Ha y=ax**+ q,y= (X+ b)**+ ¢, y= ax*+ bx + c.
JIMHEWHBIE MHOKUTEIH. BrimonHsaTe noctpoeHue rpadukoB GyHKITUN ©
Ksangparuunas MIOMOIIBIO TIpeoOpa3oBanuii Buaa: f(X) —
(ynxums u eé fx) + a; f{x) > fix + a); f{x) > kf(x), f(x) >
coiicrsa. [TapaGona, (| x |), f(xX) — |f(x)|. Pacrio3HaBath cTeneHHbIC
KOOpAWHATBI BEPIIMHEI (GYHKIIUY ¢ HaTYpaJTbHBIMU MTOKA3aTEISIMHU,
1napaboJisl, 0Ch CTPOUTH rpaduKH CTETICHHBIX (DYHKITUH C
CHMMETPHH [apadoJIbL. nokasatesnsiMu 2 u 3. Mcnonp3oBaTh CBOMCTBA
Hoctpoenue rpaduka rpadMKOB CTETICHHBIX (YHKITUH C
KBaJpaTHIHOM HaTypaJIbHBIMU MOKA3aTEISIMU MPU PEUICHUH
dynxm. Ionoxenue 3anay. CTpouTh rpaduku GyHKIHH Ly =X,
rpaguxa . y=¥x ,y=|X|. AHaIM3UPOBAT U IPHUMEHSATH
KBaZIpaTHHHON CBOWCTBA M3yYEHHBIX (DYHKIMH 111 UX
(bynxwm B . MOCTPOCHHUS, B TOM YHCIIE C TIOMOIIBIO
3aBUCHUMOCTH OT €& HBPOBBIX PECYPCOB
ko3 puIreHTOB.
Hcnons3oBanue
CBOMCTB KBaJpaTUYHOU
(GYHKIMH TS peeHus
3a1a4. CTeneHHbIe
GbyHKIHIH ¢
HATypalbHBIMHU
MOKa3aTeIsIMH, UX
rpaduku u cBOMCTBA.
I'paduku pynkImii:
y=vx, y=3x ,y=|x|

VYpaBHeHU U 15 [TonsiTHE 0 pereHnn Uwurtarp, 3aMChIBaTh, MOHUMATh,

HCpAaBCHCTBA:
KBaJApPAaTHBIC
HCPAaBCHCTBA

HEPaBEHCTBA C OJJHOM
IIEPEMEHHOM.
MHO0X€eCTBO pelIeHUN

HHTCPIPECTUPOBATL HCPABCHCTBA, UCIIOJIb30BATh
CUMBOJIMKY U TCPMHUHOJIOTHIO. BrIinonHaTh
Hpeo6pa3013aHI/151 HCPABCHCTB, UCIIOJIL30BATh




HEpaBEHCTBA.
KBagparusie
HEPABEHCTBA C OJHOM
rnepeMeHHou. Penienne
HEPABEHCTB
rpadu4ecKuM METO/I0M
U METOJIOM
UHTEPBAJIOB.
HepaseHncrsa,
CoZIepIKaIINe 3HAK
Moyisi. CucteMbl
HEPABEHCTB C OJTHOU
nepeMeHHou. Pemienue
TEKCTOBBIX 33]1a4 C
IIOMOIIIbIO HEPABEHCTB,
CUCTEM HEPABEHCTB.
HepasenctBo ¢ nByms
MepEeMEHHBIMHU.
Pemrenne HepaBeHcTBa
C IByMs
MepEeMEHHBIMHU.
I'paduaeckuit meros
pELIeHUsI CUCTEM
HEPABEHCTB C JIByMs
[IEPEMEHHBIMU.
CucTeMbl HEpaBEHCTB C
JIBYMsI [IEPEMEHHBIMU

IS IpeoOpa3oBaHUsl CBOMCTBA YUCIOBBIX
HepaBeHCTB. Pacnio3HaBaTh KBaJpaTHbIE
HEpaBEHCTBA C OJHOU IIepeMeHHON. PemaTh
KBaJpaTHOE HEPABEHCTBO rpadpuyeckum
METOJOM U METOJOM MHTEpPBAJIOB. Pemars
KBaJpaTHbIEC HEPABEHCTBA, UCIIOJIb3Ys
rpadudeckue npeacraBieHus. Pemarp
HEPABEHCTBA, COAEPIKAIUE 3HAK MOYJIA.
N3006paxkats pelieHne HepaBeHCTBA C OJJHOU
IIEPEMEHHOMN U CUCTEMBI HEPABEHCTB HA
KOOPJMHATHOW MPSIMOM, 3aIIMCHIBATh PELICHUE C
MOMOMUIBI0 CUMBOJIOB. OCcBanBaTh U MPUMEHSITh
HEpaBEHCTBA IPU PEIICHUH Pa3JINYHbIX 3a/1a4, B
TOM YHCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.
Pacnio3snaBate HEpaBEHCTBO C ABYMsI
nepeMeHHbIMU. [IpuMeHsaTs rpaguueckuii
METOJ] pELIEHUsI CUCTEM HEPABEHCTB C JBYMS
IEPEMEHHBIMU

YpaBHeHuUs u
HEpaBEHCTBA:
ypaBHEHUS,
HEpaBEeHCTBA U
UX CUCTEMBI

25

bukBagpatHbie
ypaBHeHus1. [Ipumepsl
IIPUMEHEHHH METOI0B
PaBHOCHJIBHBIX
npeoOpa3oBaHM,
3aMEHBI [IEPEMEHHOM,
rpau4ecKkoro Merojaa
IIPH PEILICHUU
ypaBHeHu# 3-i1 u 4-i1
crenenent. Perenne
IpoOHO-pallMOHATIBHBIX
YPaBHEHUH U
HepaBeHCTB. Penienue
CUCTEM YPAaBHEHHUH C
JBYMsI IEPEMEHHBIMH.
Pemenne npocrenmmx
CHUCTEM HEJIMHENHBIX
YPaBHEHUH C ABYMS
IIEPEMEHHBIMMU.
I'padpuueckuii meton
peLIeHUs] CUCTEMBI
HEJIMHEHUHBIX
YPaBHEHUH C ABYMsI
IIEPEMEHHBIMU.
Cucrema 1Byx

Pemate OukBaapatHbie ypaBHeHUs. [[puMeHsITh
METO/1bl PAaBHOCHJILHBIX MpeoOpa3zoBaHuil,
3aMEHBbI IEpEMEHHOM, TpaduIecKoro MeTo1a
MIpY pEUICHUH YpaBHEHUH 3-1 U 4-i1 cTeneHeu.
Pemats 1poOGHO-paliioHaNbHbIE YpaBHEHUS U
HepaBeHCTBa. Pacro3HaBaTh JIMHEHHbIE
ypaBHEHUS ¢ ABYMs NepeMeHHbIMU. CTPOUTh
rpaduky ypaBHEHH, B TOM YHCII€ UCHIOIB3YS
upoBbie pecypesl. Pemmars npocreiiiime
CUCTEMBI JIBYX HETMHEIHBIX YPaBHEHUI C ABYMS
nepeMeHHbIMH. [IpuBoANTE Tpaduyeckyro
UHTEPIIPETALMIO PEIICHNs YPAaBHEHUS C ABYMS
MEPEMEHHBIMH 1 CUCTEM YPAaBHEHUI C ABYMS
nepeMeHHbIMH. PemaTh TeKCTOBbIE 3a/1a4H
anredpandeckum crocobom. Mccnenosars
CHUCTEMBbI HEJTMHEHHBIX YPAaBHEHUI C
napameTpoM Pemiate npocreiiiine HepaBeHCTBa
C ABYMS IEPEMEHHBIMHU U KX CUCTEMBI




HEJIMHENHBIX
YPaBHEHUH C ABYMsI
IIEPEMEHHBIMU KaK
MOJIEJIb PEAJIbHOU
cutyanuu. Cucrema
HEJIMHEMHBIX
yYpaBHEHUH C
napameTpoM
[Ipocreitmme
HEPaBEHCTBA C IBYMS
MIEPEMEHHBIMU U UX
CUCTEMBI

Yucnoswie
mocjenoBaTes
BHOCTH T
MPOTrpeCcCuu
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[TonsiTue yncnoBou
MOCJIEI0BATEILHOCTH.
Koneunsie un
OECKOHEYHBIE
MOCJIEI0BATEILHOCTH.
OrpaHuyeHHas
MOCJIEI0BATEIBHOCTb.
MOHOTOHHO
BO3pacTaroIas
(yOwIBatomas)
MOCJIEI0BATEIHHOCTb.
CrocoOnI 3amaHus
MOCJIEA0BATEIBHOCTHU:
OINHMCaTeIIFHBIN,
TaOJIMYHEIH, C
MTOMOTIIBIO (POPMYITBI N-
ro 4JIeHa,
PEKYPPEHTHBIM.
Apubmernueckas 1
reoMeTpuyecKas
nporpeccuu. CBoiicTBa
YJIEHOB
apuMeTUYECKOU U
F€OMETPUUECKON
nporpeccuii. Popmyssl
N-ro ujeHa
apudmeTnyeckoi u
F€OMETPUUECKOU
nporpeccuii. Popmyssl
CYMMBI NIEPBBIX N
YJIEHOB
apudmeTnueckon u
F€OMETPUYECKOU
nporpeccuil. 3agaun Ha
MPOIEHTHI, 0AHKOBCKUE
BKJIQ/Ibl U KPEIAUTHI.
[IpencraBnenue o
CXOJUMOCTH
MOCJIEA0BATENbHOCTH,
0 CYMMHUPOBaHUHU

OcBauBath U NPUMEHATH UHIECKCHBIE
0003HaYeHMsI, CTPOUTH PEUYEBBIE BHICKA3bIBAHUS
C UCMOJIb30BaHUEM TEPMUHOJIOTUH, CBSI3aHHOU C
HNOHITHEM IocliefioBaTenbHOCTU. OnpenensirThb
BU/JIbI [TOCJIEJIOBATEIBLHOCTEN: OrpaHUYEHHAs!
MOCJIEZI0BATEIbHOCTh, MOHOTOHHO
BO3pacTaromast (yObIBaroIas)
MOCIIEZI0BATEIbHOCTh. AHAIM3UPOBATh POPMYITY
N-TO WwieHa MOCIe10BaTeIbHOCTH WU
PEKYPPEHTHYIO (POPMYITY M BBIYUCISATD YJIEHbI
MOCJIEZI0BATEIbHOCTEH, 3a/JaHHBIX 3TUMHU
dbopMynamu. YcTaHaBIUBaTh 3aKOHOMEPHOCTD B
MIOCTPOEHUHU MOCIIEI0BATEIBHOCTH, €CIH
BBIITMCAHbI TIEPBHIE HECKOJIBKO €€ YICHOB.
Pacrio3naBate apudMeTHIECKyIO U
FEOMETPUUECKYIO TIPOTPECCUU MPU PA3ZHBIX
cnocobax 3aganus. PemaTs 3a1auu ¢
UCI0JIb30BaHUEM (OPMYI N-TO YIeHA
apupMETUUECKOU U TEOMETPUUECKON
POrPeCcCUil, CyMMBI IEPBBIX N YWICHOB.
N3006paxaTh 4ieHbl NOCIEeI0BATEIbHOCTH
TOYKaMH Ha KOOPJMHATHOM TJIOCKOCTH.
PaccmaTpuBath mpuMepbl MPoLeccoB U SIBICHUN
U3 peallbHOM KU3HU, WILTIOCTPUPYIOIINE
U3MEHEHUE B apu(PMEeTUIECKOU Mporpeccuu, B
TEOMETPUYECKON POTPECCHH; U300paKaTh
COOTBETCTBYIOIIME 3aBUCUMOCTH IpauecKu.
PemaTh 3aaun Ha POLIEHTHI, DAHKOBCKUE
BKJIaJIbl U KpeauToBaHue. [IpeacraBusiTh
0ecKOHEeUHbIe IePUOINUECKUE IpoOH B BUE
OOBIKHOBEHHBIX. 3HAKOMHTBCS C MMOHATHEM
CXOAMMOCTH NOCIIEN0BATENBHOCTH, HAXOIUTh
CyMMy OECKOHEYHO yObIBaroIei
reoMeTpUUYECKO nporpeccuu. Ilpumensats
METOJl MaTEMaTHYECKON UHYKIIUH.
3HAKOMMTBHCA C UCTOPUEN pa3BUTHUS MaTEMATUKU




0eCKOHEUHO
yOBIBaroMICH
reOMETPUYECKOMN
nporpeccuu. Meron
MaTeMaTUYECKON
WHTYKITIH.
[Ipocrenmme npuMepsl

Anrebpangeck | 12 Kopens n-i1 crenenu. DopMyIHpOBaTH ONPEAEIECHUs KOPHA N-I
ue CpoiicTBa KOpHS n-it CTEIICHU U CTEIEHU C PALlMOHAIbHBIM
BBIPAYKEHUS: crenieHu. CTeneHb ¢ nokasaresnem. [IpumensTs onepanuio
CTEIEHb C panoHaIbHBIM U3BJICYEHMS KOPHS N-H CTENEHHU, UCTIOIb3Ys IIPU
paloHaIbHbI IoKasaresuem U eé HE0OX0IUMOCTHU KalIbKyJasATOp. Borancnsate
M CBOICTBA. 3HaUEHUE CTENEHU C PAllMOHAIBLHBIM
MoKazarejaem ToxnecTBeHHbIE nokasaresneM. OLeHuBaTh 3HaUeHUE KOPHS n-i
npeoOpa3oBaHus CTENEeHH, 3HAUYEHUE CTENEHHU C pallMOHATIbHBIM
BBIpa)KEHUH, MOKa3aTesIeM LEIbIMUA YHCIaMH U JECITUUHBIMU
coJiepkKaliux KOpEeHb npo0simu. CpaBHMBAThH U YIIOPSIOYUBATh
N-il cTeneHu. paloHaIbHbIE U HppallOHATbHbIE YKCIa,
ToxaecTBeHHbIE 3allMCaHHBIE C TOMOIIBIO KOPHS - CTENEHH,
npeoOpa3oBaHus CTENEHH C PallMOHAIBHBIM ITOKa3aTesIeM.
BBIpAXKEHUM, BbInonHATE TOXKECTBEHHbBIE TPeoOpa3zoBaHuUs
COJIepIKalUX CTENEeHb BBIPAYKEHUS, COAEpIKAILero KOpeHb N-i cTeneHw,
C palMOHAJIbHBIM CTENEHb C PallMOHAIbHBIM MOKA3aTEJIEM.
MIOKa3aTeIeM 3HAKOMHUTBHCS C UCTOPUEN pa3BUTUS MATEMATHKHU
[ToBTOpEHME, 34 Yucna v BBIYMCICHUS OnepupoBaTh MTOHATHEM YUCIOBOTO MHOKECTBA.
0000mIeHME, (3amuch, CpaBHEHHE, AKTyanu3upoBaTh TEPMUHOJIOTHIO U OCHOBHBIC
cucTeMaTu3ar JNEUCTBHUS C JICHCTBUSI, CBSI3aHHBIE C YMCIIAMH: HATYPAJIBHOE
vs 3HAaHUUN JNENUCTBUTEIbHBIMU YHUCII0, IPOCTOE U COCTABHOE YUCJIIO, JEITUMOCTh

YHCIIaMH, YACIOBas
npsiMast; TIPOIICHTHI,
OTHOIIICHHSI,
IPOTIOPIINH;
OKpYTJICHUE,
NpUOJIMIKEHHE, OTICHKA)

HaTypaJIbHbIX YHCEN, MPU3HAKH JETUMOCTH,
1eJI0€ YKCII0, MOIYJIb YHCiIa, OOBIKHOBEHHAS U
JecsiTuuHasi ApoOb, CTaHAAPTHBIN BU YUCIIA,
apumMeTUyeCcKuil KBaJIpaTHbII KOPEHb.
BrimonHsaTh AelicTBUS, CPABHUBATDH U
yIOPSA0YUBATh YKCHIA, IPEICTABIATh YMCIIA Ha
KOOPJIMHATHOM MPSAMOI1, OKPYIJIATh YHCIIa;
BBITIOJTHATH MPUKUIKY U OLIEHKY pe3yabTaTa
BbIUMCIICHU. Pemnath npaktuieckue 3a1aqw,
CoJIeprKallue MPOIEHTHI, TOJH, YACTH,
BBIPAXKAIOIIUE 3aBUCUMOCTHU: CKOPOCTh — BPEMs
— paccTosiHHe, [IeHa — KOJIMYECTBO — CTOUMOCTb,
00BEM pabOTHI — BpeMs — TPOU3BOIUTEILHOCTD
Tpyaa. Pa3buparh peanbHble ;KU3HEHHbBIE
cuTyanuu, GopMyIHpOBaTh UX Ha SI3BIKE
MaTeMaTHKH, HAXOIUTh PEIIeHHE, TPUMEHSIS
MaTeMaTHYeCKUI amnmnapar, UHTepIpPEeTUPOBATh
pe3yapTaT

TekcToBbIe 3a7aun
(perieHre TEKCTOBBIX
3a1a4
apu(METHUECKUM H
areOpandeckum
crocobammu)

Pemate TekcTOBEIE 3a0aun apI/I(l)MCTI/I‘-IeCKI/IM
CHOCO6OM; MN3BJICKATh HCO6XOI[I/IMBIC JaHHBIC,
MMPEACTAaBJICHHLIC B Bep6aJ'ILHOM, Fpa(bI/I‘-ICCKOM
1 Ta0JIUYHOM BUjE. Pemars TeKCTOBBIC 3aJ1a4t C
MMOMOIIBIO BBCACHUA IICPEMCHHBIX, COCTABJIATH
YpaBHCHNS, HCPABCHCTBA, CUCTCMbI ypaBHeHI/Iﬁ




1 HCPABCHCTB 110 YCIIOBHIO 3aa4U

Anrebpanyeckue OnepupoBaTh NOHATUSAMU: CTENEHD C LEJIBIM

BBIPAXKCHUSA nokasaresuem, apu(pMETHIECKII KBaIpaTHBIN

(mpeobOpazoBanue KOPEHb, MHOTOYJICH, alre0pandeckas Apoosb,

anreOpanvecKux TOXJECTBO. BBINOJIHATH OCHOBHBIE JIEUCTBHUA:

BBIPKCHUH, BBITIOJIHATH PacyueThl 0 (opMyIiam,

JOTYCTUMBbIE peoOpa3oBbIBATH 1IEIIbIE,

3HAYEHUS) JIpoOHOpaIOHAIbHbBIE BBIPAXKEHUS U
BBIPAYKEHUS C KOPHSMU, PEAIU30BbIBAThH
pa3oKeHue MHOTOUYIEHAa HA MHOXKUTEIHU, B TOM
YHCIIe ¢ UCTIONB30BaHUEM (POPMYIT pa3HOCTH
KBaJIpaToB, CyMMbI M pa3HOCTH KyOOB, KBajipaTa
CYMMBI U pa3HOCTH, Ky0a CyMMbI U Pa3HOCTH;
HAXOJMTb JIONMYCTHUMbIE 3HAYEHUS IEPEMEHHBIX
JUI IpOOHO-pallMOHAIbHBIX BBIPAKEHUM,
KopHel. MoiennpoBarh ¢ MoMoIbo Gopmys
peasibHbIe MPOLECCH U SIBJICHUSI

OyHKIMU OnepupoBaTh NOHATUAMU: GYHKINS, Tpaduk

(moctpoeHnue, cBOMCTBA
W3YYEHHBIX (QYHKIUH;
rpaduueckoe perieHue
YpaBHEHUH U UX
CHUCTEM)

GbyHKIMH, HYTU QYHKIIHH, TIPOMEXYTKH
3HAKOTOCTOSIHCTBA, TPOMEXYTKU BO3pACTAHMUSI,
IPOMEXYTKU yObIBaHUS, HAOOJIbLIEE U
HaVMEHBIIIee 3HAYCHUS (PYHKITHIH.
AHanu3upoBaTh, CPaBHUBATH, OOCYXAAThH
CBOMCTBA (PYHKIIMH, CTPOUTH UX TpaduKH.
OnepupoBaTh NOHATUSAMMU: NIPSIMAs]
IPONOPLHUOHAIBHOCTb, 0OpaTHas
HPONOPLHUOHATIBHOCTb, TMHEHHAs QyHKIHS,
KBaapaTuyHas QyHKus, mapadosa, runepooa.
Hcnonb30Bate rpaguKy U1 ONIpEeICHUs
CBOICTB, POLIECCOB U 3aBUCUMOCTEH, [UIs
peleHus 3a/1a4 U3 ApYrux y4eOHbIX IPEIMETOB
U peaJIbHOM XKU3HU; MOJICJINPOBATh C IOMOIIBIO
rpauKOB peaslbHbIE MPOLIECCHI U SIBICHMSL.
Beipaxxats popmysiaMu 3aBUCMOCTH MEX]TY
BEJIMYMHAMHU, MOJIEIIMPOBAThH PEabHbIC
IPOLIECCHI

O011ee KOJI-BO
4acoB 10
porpaMme
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OEJIEPAJIBHASA PABOYASA ITIPOI'PAMMA YYEBHOI'O KYPCA

«TEOMETPUS» HA YIJYBJEHHOM YPOBHE B 7-9 KJIACCAX

MNOACHUTEJIBHASA 3AIINCKA

FeOMeTpI/IH KaK OJUH U3 OCHOBHBIX PAa3/ICJIOB IIKOJIbHOM MAaTC€MaTHKH, HMEIOIIUNA CBOEH

LEeNbI0 00ecreynTh M3yuYeHHEe CBOMCTB M pa3MepoB (UTyp, MX OTHOLICHHA M B3aUMHOE
pacroJIOKEHUE, ONUPAETCS Ha JIOTMYECKYH0, IOKAa3aTeNbHYH JUHHUIO. [[eHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00I[ero o0pa3oBaHMs 3aK/II0YaeTCs B TOM, YTO 00ydaromuncs
YUUTCSl TPOBOJUTH JI0OKA3aTEIbHBIE PACCYXACHMS, CTPOUTH JIOTUYECKHE YMO3AaKIIOUEHUS,
JIOKa3bIBaTh MCTUHHBIC YTBEPXKICHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, INPOBOIMUTH




paccyXJeHus «OT IPOTHUBHOTO», OTINYATh CBOMCTBA OT MPU3HAKOB, (JOPMYIHUPOBATH OOpATHBIE
yrBepkaeHusa. Ocoboe 3HaueHUe AO0KazaTelibHAs JUHHUS MMEET Ui YIIIYyOJNEHHOTO H3YydeHUs
MaTEeMaTHKH.

Lenpto M3yyeHHs TEOMETPUH SBJSETCS HCIIOJNb30BaHME €€ Kak HHCTPYMEHTAa IIpH
pelIeHNH KaK MaTeMaTHYeCKHX, TaK M TMPAKTHYECKUX 3a/ad, BCTPEYAIONIIUXCS B PEaTbHOMN
xu3HU. OOyJaromuiicst JODKEH HAYYUTHCS ONPENENATh TEOMETPUIECKYIO (DUTYpY, ONHCHIBATH
CIIOBAaMH 4EpPTEX WJIM PHCYHOK, HAWTH IUIOMIA[b 3€MEIbHOr0 Yy4acTKa, pPacCUUTHIBATH
HEOOXOMMYI0 JUTMHY ONTOBOJIOKOHHOTO Kalenss Wiu TpeOyeMmble pa3Mephl Trapaxa s
aBTOMOOWIJIL. DTOMY COOTBETCTBYET BTOPAsi, BHIYMCIHUTENbHAS JIMHUS B M3YyYCHUU T€OMETPHHU.
[Ipu pemeHun 3amad  TPAKTHYECKOTO  Xapakrepa OOy4aromuiicsi y4UTCS  CTPOMTH
MaTeMaTU4YeCKUE MOJICIM PEaJbHBIX JKU3HCHHBIX CHTYallMd, NIPOBOJUTH BBIYHACICHUS U
OIICHUBATh JCKBATHOCTh MOJIYYEHHOTO pe3ysbTara.

Oco6eHHOCTh yueOHOTO Kypca YIIIyOJIEHHOTO M3YyUYEHUs] TEOMETPUH COCTOUT B TOM, YTO
oOyyJaromuecst He POCTO 3HAKOMSTCS C ONPEACTIEHHBIMHI MOHATHAMHE, @ YBEPEHHO OBJIAJIEBAIOT
uMu. CylllecTBYIOIIME TEMbl MPOrpaMMbl 0a30BOr0 Kypca I€OMETpUU HU3ydaroTcs Ha Oosee
IyOOKOM YpOBHE, a OOydYaromiuecsi MpuoOpeTaroT yMEHUs, MOMOTAIONMe WM YBEPEHHO
MPUMEHSTH CBOM 3HAHMS HE TOJBKO B MaTeMaTHKe, HO U B CMEXKHBIX MPEIMETaX, MPEXKIIE BCETO
¢u3nke W wHPOpPMATHKE, a TAaKKe IOJIH30BATHCS TOJYUYSCHHBIMH 3HAHUSAMU TIPU pPEIICHUU
MPAKTUYECKHX 3a/1a4.

CornacHo yuyeOHOMY miaHy B 7-9 kiaccax u3y4aercs YriayOn€HHbBINM y4eOHbIN Kypc
«['eomeTpus», KOTOpBIA BKIIOYAET CIENYIOIIME OCHOBHBIE pazfienbl coaepkanus: «Hauama
reoMerpun», «TpeyronpHukn», «OxkpyxHOCTHY», «UerblpéxyronpHukn», «llomobuey,
«OneMeHTsl TpuroHomerpum», «llmomanm», a Ttakke «Meron koopauHaT», «BekTopb»,
«[IpeoOpazoBaHus MIIOCKOCTI.

O01ee yKcno 4acoB, peKOMEHAOBAaHHBIX Ul U3ydeHHs yueOHoro Kypca «['eomerpus», —
306 ygacoB: B 7 kiacce — 102 gaca (3 gaca B Henenmo), B 8 kiacce — 102 gaca (3 yaca B HeIem0),
B 9 knacce — 102 yaca (3uaca B Henenio).

COJEP)KAHUE OBYYEHUA
7 KJIIACC

Hauvausa reomerpun

Hcropusi BO3HMKHOBEHHSI W pa3BUTUS reomeTpud. HadaibHble MOHATHS T€OMETPUHU.
Touka, npsimasi, 0Tpe30K, jiyd. [lonstue 06 akcuome, TeopemMe, 10Ka3aTeIbCTBE, ONPEICIICHUN.

B3aunmHoe pacnosiokeHue Touek Ha npsMol. M3mepeHue JUIMHBI OTpe3Ka, pacCTOSHUE
MeXay Toukamu. 11

OJIYIUIOCKOCTh W yroj. Buasl yrinos. M3mepenue BenuuuH yriioB. BepTukanbHble u
cMexHble yriael. [lapamienbHble M NEepHEHIUKYISIpHbIE NpsMble. PaccTosiHue OT TOYKH 10
npsAMoil. buccekrpuca yria.

Jlomanas. Bungel somanbiXx. JlninHa nomaHoil.  MuoroyronsHuku. I[lepumerp
MHOT'OYroJjbHHUKA. [IOHATHE O BBIMYKIIBIX U HEBBINYKJIBIX MHOTOYT OJIbHUKAX.

[lepBu4HbIE MPECTABICHUS O PABEHCTBE PUTYP, UX PACIIOIOKEHUH, CHMMETPHUH.

IIpocrenmme nocrpoenus. MHCTpyMEHTBI U1l U3BMEPEHUN U ITOCTPOCHUH.

Tpeyrojabuuku

Buaet TPEYrOJIbHUKOB: OCTPOYTOJIbHBIE, IIPSIMOYTOJIBHBIE, TYIIOYTOJIBHBIE,
paBHOOeIpeHHbIe, paBHOCTOpOHHUE. MennaHa, OMCCeKTpuca U BbICOTa TPEYTrOJIbHUKA.

PaBenctBo TpeyronpHukOB. IlepBbIii M BTOPOW NPU3HAKKM PABEHCTBA TPEYrOJBHUKOB.
PaBHOOEIpeHHBIE TPEYroJbHUKH W HMX CBOWCTBA. [Ipu3Hak paBHOOEAPEHHOTO TPEYrOJbHUKA.
TpeTuii mpu3HaK paBEHCTBA TPEYTOJIbHUKOB.

CooTHOILIEHHS] MEX Ty CTOPOHAMU U YTJIaMU TpeyrojbHuKa. HepaBeHCTBO TpeyrojibHUKa.
HepaBeHcTBO 0 1nMHE JIOMAaHOM.



Cummerpuunbie  ¢urypel. OcCHOBHbIE CBOWCTBa OCeBOM cuUMMeTpuu. [lpumepsr
CUMMETPHUHU B OKPYKAIOIIEM MUDE.

IHapajuenbHblie npsiMbie.CymMMa yriioB MHOTOYT0JIbHUKA

[TapamienpHOCTE IPSAMBIX, UCTOPUYECKHE CBEIEHMs O nocrynare EBkiauaa u o poiu
JIoGaueBCKOro B OTKPBHITUM HEEBKINAOBOM reoMeTpuu. CBOWCTBA M MPU3HAKU MapauICIbHBIX
npsmbeix. CymMMa yrjioB TpeyrosibHMKa. BHemHue yribl TpeyrosnbHuka. CyMMa BHYTPEHHHX
YIJIOB MHOTOYTOJIbHAKA M CYMMa BHEIIHMX YIJIOB BBIIIYKJIOIO MHOIOYTOJIbHHKA.

IIpsimoyroJibHbIE TPEYTr0JIbHUKH

[Ipu3Haky paBeHCTBA MPAMOYrOJBHBIX TPEYrOJBHUKOB. llepneHauKyissp M HaKIOHHAS.
CBoiicTBO MeauaHbl MPSAMOYTOJIBHOTO  TPEYTrOJIbHMKA, MPOBEAEHHOW K  TUIOTEHY3E.
[IpsiMmoyrombpHbIN TpEeyroibHUK ¢ yriaoM B 30°.

OxpyxHOCTH

[ToHATHS OKPY)KHOCTHM M Kpyra. DJIEMEHThl OKPY)KHOCTH W Kpyra: LEHTp, pajauyc,
JUaMeTp, XO0pJa, X CBOMCTBA. B3auMHOE pacrosnokeHne OKpyKHOCTH U npsiMoi. KacarenbHas
U cekymas K OKpyxHocTU. OKpyXHOCTb, BnHMcaHHas B yroia. IIpocteiliine moctpoeHus c
ITOMOIIBIO HUPKYJIS U IUHEHKH.

I'eomeTpuuyeckue MmecTa ToO4eK

[lonsaTHEe O TeoMeTpuyecKOM MecTe TOYeK. [IprMeprl reoMeTpruYecKuX MECT TOYEK Ha
IJIOCKOCTH. buccekrprca yria u cepeiMHHBIN NMEPIEHAUKYISP K OTPE3KY KaKk Fr€OMETpUYECKUE
MecTa To4deK. OnrcaHHasi OKPYKHOCTh TPEYrOJIbHUKA, €€ HEeHTP. MeTo1 reOMETPUYECKUX MECT
TOYEK NP PEIICHNN F€OMETPUYECKUX 3a/1a4.

IHocTpoeHusi ¢ MOMOIIBI0O HMPKYJISA U TMHEHKH

Uctopuueckue cenenus. OOOCHOBaHUS NPOCTEMINNX MOCTPOCHMI, 3Tallbl 3a/aud Ha
MOCTPOEHUS, PELICHHE 3a]1a4 Ha MOCTPOEHUE IUPKYJIEM U JIMHEHKOM.

8 KVIACC

YeThIpEXyrobHUKHA

[TapannenorpamMm, ero TMpU3HAKKW W CBOWCTBA. [IpsiMmoyrosbHHMK, pomO, KBaapar, HUX
npu3Haku U cBoicTBa. Tpamenusi. PaBHOOenpeHHas Tpamenusi, €€ CBOWCTBA W IMPH3HAKU.
[IpsimoyrosbpHas Tpanemus.

Cpenusas nunus tpanenuu. CpenHsis TUHUS TpeyroibHUKA. MeTos yIBOCHHS MeAHaHbI
TpeyrojipHuka. Teopema o nepeceueHny MeAUaH TPEeyroabHHUKA.

Teopema ®aneca, Teopema 0 MPOMOPLUOHAIBHBIX OTpe3kax. Teopema Bapunbona ams
MIPOU3BOJILHOTO YETHIPEXYTOJIbHUKA.

LenTpansHO-cCUMMETpHUYHBIE (DUTYPBHI.

Iloxooue

[Togo6ue TpeyroapHUKOB, K0d3hduunent nogodus. [IpusHaku nomgodus TPEyroabHUKOB.
[Ipumenenue mogoOUs IPH PEIICHUH TEOMETPUUECKUX U MPAKTUYECKUX 3aa4.

Inomann

[Tonstne o mmomanu. CaoiicTBa momanei reomerpuueckux ¢uryp. Ilpocreiimue
dbopMynel IS TJIOWIAAM TPEYTroJdbHHKA, Mapaiienorpamma, poMmOa u Tpameuuu. [lmomaau
no100HBIX uryp. OTHOIIEHHE MJIOLIAIeH TPEYTroJIbHUKOB.

Teopema IIngaropa

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu pemeHUH MPaKTHYECKUX
3az1ad.

DJIeMeHTBbI TPUTOHOMETPUH

CuHyc, KOCMHYC, TAaHT€HC U KOTAaHTE€HC OCTPOTO YIJa MPSMOYrOJIBHOTO TPEYrOJbHUKA.
Tpuronomerpudeckue ¢ynkuuu yrios B 300 , 450 u 60o . IlpomnopuuoHanbHbIE OTPE3KH B
MPSIMOYTOJIBHOM TPEYT OJIbHUKE.

Yr1abl M 4eThIPEXYTroJIbHUKH, CBA3aAHHBIE C OKPY/KHOCTBIO



BrnucanHble U LEHTpalbHBIE YIVIBI, YTOJ MEXKIY KacaTelIbHOM U XOPIOH. YTIIBI MEXKIY
XOpJaMM M CEeKylIMMH. BrHcaHHblE M OIMCAaHHBIE OKPY)KHOCTH TPEYIOJIbBHHKA H
4eThIpEXYroJbHUKU. CBOHCTBA M TPU3HAKU BIMCAHHOIO YETHIPEXYrosibHMKA. B3aumnoe
pacmoJio’)keHue JABYX OKpyxkHocTel. Kacanme okpyxHoctei. OOmme KacaTelbHBIE K JBYM
OKPYKHOCTSIM.

9 KJIACC

Pemrenne Tpeyro/ibHuKoOB

Cunyc, kocunyc, tanrerc yrjioB or 0o no 1800 . OcCHOBHOE TPUTOHOMETPUYECKOE
TOX1ecTBO. POopMyIibl npuBeaeHUs. Penienue TpeyrojibHUKOB. Teopema KOCHHYCOB U Teopema
CHUHYCOB. PellleHne mpakTUYecKuX 3a/ad C HCIOJIb30BAHUEM TEOPEMbl KOCMHYCOB M TEOPEMBI
CHUHYCOB. Pelienue 3aa4 reoMeTpUueCKOM ONTUKU.

Tpuronomerpuueckue (opMmynbl Uid IUIOMIAAU TPEYroibHHUKA, MapajuieJorpaMmma,
pomb6a, Tpanenuu. @opmyna ['epona. @opmMyria MmIOIAAN BRITYKIOTO YETHIPEXYTOJbHUKA.

IlopoOue TpeyroJbHNKOB

Xoppl U TOJOOHBIE TPEYTONIBHUKU B OKPYXHOCTU. Teopema o MpOU3BEACHUHN OTPE3KOB
XOp/, TEOpPEMBbl O MPOU3BEJIEHUU OTPE3KOB CEKYLIUX, TeopemMa O KBaJpare KacaTeIbHOM.
[IpumeHneHnne npu pemieHnn reomerpudeckux 3anad. Teopemsl UeBbl ' Menenas. Ilonsarue o
TOMOTETHH.

MeTtox KOOPAUHAT

VYpaBHeHHE TNpPsAMOIl HAa MIOCKOCTH. YTJIOBOH KO3()PUIMEHT M CBOOOIHBIM YIIEH, UX
reoMeTpuueckuid cmbici. [lapannenbHOCTh U MEPHEeHAUKYASIPHOCTh HPSMBIX (depe3 YriioBoi
ko3 durmeHT).

VYpaBHeHue OKpyxHOCTH. HaxokaeHue mnepecedeHuid OKPYXKHOCTEM U TpsAMBIX B
KoopauHatax. Popmysna pacCTOSIHUS OT TOYKM 110 mpsmoi. [lnomane mapamienorpamma B
KOOpJMHATaX, MOHATHE 00 OpHEeHTHpOBaHHOHN miomaau. [IpumMeHeHne MeTola KOOpAWHAT B
MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKUX 3a4a4ax.

BekTopsbl

Bextops! Ha miockocTr. CiiokeHHe U BEIYUTaHUE BEKTOPOB — MPaBUJIa TPEYrOJIbHUKA U
napajuieiorpamMma. YMHOXKeHHE Bekropa Ha uucio. Koopaunatel Bektopa. CroxeHue u
BBIYMTAHHUE BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHUCIO B KoopauHaTax. [I[pumeHeHne BEKTOPOB B
¢buzuke, IEHTP Macc.

[lonstne o OGasuce (Ha MuocKkocTH). Paznokenus BekTopoB 1o Oasucy. CkansipHoe
MIPOU3BECHNE BEKTOPOB, T€OMETPUUYECKUN CMBICI M BBIPAKEHHE B JEKAPTOBBIX KOOpPIUHATAX.
JcTpuOyTUBHOCTD CKaNSIpHOTO Ipou3BeneHus. CKalsgpHOe MPOU3BENCHUE U MPOCLUPOBAHUE.
[IpuMeHeHne CKaISIpHOTO MPOU3BEIACHUSI BEKTOPOB JJISi HAXOXKICHUS JUIMH M YIioB. Pemienue
reOMETPHUECKUX 33/1a4 C MIOMOIIBIO CKAIIPHOTO MTPOU3BEACHUS.

JJIMHA OKPYKHOCTH U IJIOIIAb KpPyra

[IpaBunbHBIE MHOTOYrOJNBHUKU. [[nuHAa OKpykHOCTH. I'pamycHas u paauaHHas mepa
yria, BBIYUCICHUE JJIMH OyT OKpykHocTel. [lnomans kpyra, cekropa, cermenta. Mcropuueckue
CBE/IeHUs 00 U3MEPEHUH JJIMHBI OKPYKHOCTH U IUIOIIAIU KPyTa.

JBu:xeHUs MJIOCKOCTH

Hentpanbhas cummerpus. LlentpanbHo-cumMeTpuunble ¢urypsl. IloBopot. Oceas
cummeTpus. Urypel, CHMMETPUUYHBIE OTHOCUTENIBHO HEKOTOPO ocH. [TapamuiensHelii nepeHoc.

Ilonsitue nBwxkeHus U ero cpoiictBa. PaBeHcTBO ¢uryp. IlposiBienus cummerpuu B
IpUpOJie, JKUBOINHUCH, CKYIbNType, apxurextype. Kommosunum aBmwxkeHui (mpocreiiiime
npumMepsl). [IpumeHeHne B reoMeTpUYecKuX 3a/1auax.

HNPEIMETHBIE PE3YJIBTATbBI
K xonny o0yuenuss B 7 kiacce 00y4aommicss MOJIY4YUT CJeaylomye npeaMeTHbIe
pe3yJIbTaThl:



Pacnio3HaBaTte M3y4eHHBIE TeOMETpUYECKHE (UTYpPBI, ONpPEAENATh HX B3aUMHOE
pacrosio)keHue, H300pakaTb TreoMETpUYecKrue (UTYphl, BBIIOJIHATH UYEPTEXKH IO YCIOBHUIO
3amaun. M3MepsATh JIMHEHHbIE W YIJIOBbIE BENWYMHBI. PemaTh 3ajauyd Ha BBIUMCIEHHUE UIMH
OTPE3KOB U BEJIUYUH YIJIOB.

JlenaTp NPUKUIKY M OLEHKY JIMHEHHBIX U YIJIOBBIX BEIMYMH INPEAMETOB B PEAJIbHOU
KU3HH, pa3MepoB MPUPOIHBIX 00BEKTOB. Paznmuuarh pasmeprl 3TUX OOBEKTOB IO MOPAIKY
BEJIMYMHBI.

Crpouthb 4epTexu K reoMeTpuyeckuM 3agaudam. [lonb3oBaTbesi mpU3HAKaMU paBEHCTBA
TPEYrOJbHUKOB, HCIOJIb30BaTh MPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJIbHUKOB IMpU
pelIeHnH 3aau.

[IpoBOIUTH JIOTHYECKHE PACCYXKAECHUS C UCIIOJIb30BAHUEM IT'€OMETPUUECKUX TEOPEM.

[lonb3oBaTbcsi MpHU3HAKaMU PaBEHCTBA MPSMOYTOJBHBIX TPEYrOJbHUKOB, CBOICTBOM
MEJHMaHbl, MPOBEIEHHOW K THUIOTEHY3€ MPSIMOYrOJIbHOTO TpPEYrojabHHKA, B pEIIeHUU
reOMETPUUYECKUX 3a/1a4.

Onpenenars napajijieIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOphlE 00pa3yeT ¢ HUMU
cexymas. OnpenensiTh NapamuieIbHOCTh MPSAMBIX C MOMOIIbIO PABEHCTBA PACCTOSIHUNM OT TOYEK
OJIHOM ITPSIMOM JI0 TOYEK JPYroi MpsiMOM.

Pemats 3a1aun Ha kieTyaToi Oymare.

[IpoBOIUTH BBIYMCICHHUS UM HAaXOJUTh YHCIOBbIE M OYKBEHHbIE 3HAYEHHUS YIJIOB B
reOMETPUYECKUX  3aJjayax C  HCIOJb30BAaHUEM CYMMBbI  YIJIOB  TPEYrOJIbHUKOB U
MHOTOYT'OJIbHUKOB, CBOICTB YIJIOB, OOpa30BaHHBIX MpPH MEPECEUYECHUU [BYX NapauIeIbHBIX
MPSAMBIX CeKylel. Pemare mpakTnyeckne 3a1a4n Ha HaX0K/JIEHUE YIJIOB.

Bnagers monsituem «reoMerpuueckoe Mecto Todek» (manee - I'MT). Onpenensts
OWCCEKTPHUCY YIJIa M CEPEeIWHHBIN TmeprneHauKkynsap K oTpe3ky kak I'MT. Ilomb3oBaThest
noustueM ['MT nipu noka3aTeabCTBE TEOMETPUUECKUX YTBEPKIACHUN U MIPU PEIICHUH 3a/1a4.

@opMyIHpOBATH ONMPEACIECHNS OKPYKHOCTH M Kpyra, XOpAbl U JTUaMeTpa OKPYKHOCTH,
YBEPEHHO BJIAJECTh UX CBOMCTBAMH.

YMeTb 10Ka3bIBaTh U IPUMEHSATh 3TH CBOMCTBA MPU PEIICHUM 3a/]a4.

Bragete moHsATHEM ONMMCAHHON OKOJIO TPEYIOJIBHUKA OKPYXHOCTH, YMETh HAXOAWUTh €€
LEHTP.

Jloka3pIBaTh M HCIIOJIB30BATh (PAKTBI O TOM, UYTO OHCCEKTPHUCHI YIJIOB TPEYroJbHUKA
MIEPECEKAOTCs] B OJHOM TOYKE, U O TOM, UYTO CEpPEAUHHBIE IEPIEHIUKYISPbl K CTOPOHAM
TPEYroJbHUKA IIEPECEKAIOTCS B OJHOU TOUKE.

Brnagete 1mnoHATHEM KacaTelbHOW K OKPYKHOCTH, IIOJIb30BaTbCA TEOPEMOU O
MEPIEHAUKYJIIPHOCTU KacaTeJIbHOM U pajnyca, IPOBEIEHHOIO K TOUKE KACAHMUSL.

Jloka3bIBaTh PaBEHCTBO OTPE3KOB KAacaTEJIbHbIX K OKPYKHOCTH, MPOBEIEHHBIX U3 OJITHON
TOYKHU, U IPUMEHSATH 3TO B PEUICHUU T€OMETPUUECKUX 3a7au.

Jloka3piBaTh U MPUMEHATH MPOCTEUILINE T'€OMETPUUYECKUE HEPABEHCTBA, MOHUMATh UX
MPAKTUYECKHUI CMBICIL.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C TOMOILBIO LIUPKYIS U JTUHEHKHU.

K xoHny o0ydenusi B 8 kiacce o0y4yaromuiics MOJIy4YUT CJeAyOIIue NpeIMeTHbIe
pe3yJIbTaThI:

Pacno3HaBaTh OCHOBHBIE BHBI IleT]’:»IpéXYl"OJ'I]':;HI/IKOB, HUX JJICMCHTHBI, IIOJIB30BATbHCA HX
CBOMCTBaMH npu PpeHICHUNU TCOMCTPUYCCKUX 3alad. Pazauyath INPpU3HAKU U CBOICTBa
ImapajjejiorpaMmma, p0M6a " IIPAMOYT'OJIbHUKA, NOKA3bIBATh UX W YBCPCHHO IIPHUMCHATH IIPpU
peHICHNHU T'COMCTPHUYCCKUX 3a/1aY.

Hcnonp30BaTh CBOMCTBAa TOYKHU nepeccucHrsd MCIuaH TPCYroJIbHUKaA (I_ICHTpa MaCC) B
PCHICHNHU 3a1a4.



Bnaners noHsiTHEeM cpeAHEN JIMHUU TPEYTOJIbHUKA U TPAelMU, IPUMEHATh X CBOMCTBA
IIpY pEUIEHUM TreoMeTpudeckux 3azad. Mcnonb3zoBaTh Teopemy PDaneca U Teopemy o
IIPONOPLIMOHAIBHBIX ~ OTpE3KaX, MPUMEHATb MX JUId PpEUIeHHs NPAaKTHYECKUX 3ajad.
Pacrnio3naBate 1EHTpaIbHO-CUMMETPHYHBIC (PUTYPBI U UCHOJIB30BATh UX CBOIMCTBA MPH PEIICHUH
3azad.

Bnametp  moHATHMSMH  TOAOOHMS  TPEYrOJNIBHUKOB,  Kod(dduumenra  momodus,
COOTBETCTBEHHBIX JJIEMEHTOB IOJOOHBIX TpeyroiabHUKOB. ImeTrs mpencraBieHue o
npeoOpa3oBaHuy MOA0OMS W O MOAOOHBIX (urypax. [losb30BaThes MpHU3HAKAMU TIOI0OUS
TPEYrOJbHUKOB MPU PELICHUH T'€OMETPUYECKUX 3a7ad. Jloka3blBaTh MU INPUMEHATH OTHOILIEHUS
IIPOMOPLMOHAIBHOCTY B NIPSAMOYIOJBHBIX  TpeyroibHHKax. Ilpumensats mnonobue B
MIPaKTUYECKUX 337auax.

BoiBoguTh M HMCHONB30BaTh MpocTeiimue (GopMyibl s IJIOLUIAAW TPEyroJbHUKA,
napajieorpaMmma, pomba W Tpanenuu. BwaucisaTe (pa3auyHBIME CHIOCO0AMH)  TIJIOMIAb
TPEYrojbHUKa W IUIOIIAOM MHOTOYIOJIbHBIX (uryp (monb3yach, IA€ HeoOX0IUMO,
KaJIbKYJIATOPOM). 3HaTh OTHOLLIEHUE IUIONIa el MOJ0OHBIX (PUIYp U NPUMEHATH MPU PELIEHUN
3aj1a4. [IpuMeHsATh MoTy4YeHHbIE YMEHUS B IPAKTHUECKUX 3aauax.

[Tonb3oBarbest TeopeMoil Iludaropa g pemieHuss reoMeTpUyYecKuX U MPaKTUYECKUX
3ama4. CTpouTh MaTeMaTHYECKYyI0 MOJEIb B NMPAKTUYECKUX 3ajjauyax, CaMOCTOATEIbHO JeNaTh
4epTEX U HAXOUTh COOTBETCTBYIOIINE JITHHBI.

Bnagers moHsATHEM BIMCAaHHOTO W LEHTPAIBHOTO YIJa, Yrja MEXIy KacaTelbHON U
XOpAOM, ONMCAaHHOM W BIHCAHHOM OKPY)KHOCTH TpPEYrOJbHHKA M YETBIPEXYTIOJIbHHKA,
MIPUMEHSTh UX CBOMCTBA MPU PEIICHUH 3a/au.

[IpuMeHsTh MOMydYeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTHYeCKHe MOJENN JUIs
3a/1a4 peajgbHOM )KM3HU U MPOBOJAUTH COOTBETCTBYIOLIUE BHIYMCIECHUS C IPUMEHEHHEM MO00us
Y TPUTOHOMETPHH (ITOJIB3YSCH, T/Ie HEOOXOAMMO, KATBKYISITOPOM).

K koHnmy o0yueHuss B 9 kjacce 00y4aroluiicss MOJYYUT CJeayHOLMe MpeaMeTHbIe
pe3yJbTaThl:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMH OCTPBHIX YIJIOB, YMETh HAaXOJUTh C UX MOMOIIBIO
pasIUyHbIE  3JEMEHTHl  MPSMOYTrOJIBHOTO  TPEYroJbHUKA  («pemieHue  MPSIMOYTOJBHBIX
TPEYrobHUKOBY). HaxomuTh (C MOMOIIBIO KAJIBKYIATOPA) JJIWHBI W YIJIbI JJI1 HETAOIUIHBIX
3HAYCHMH.

[Tonp30BaTbecst  dopMyliaMu  TOPHUBEACHUS W OCHOBHBIM  TPUTOHOMETPUUYECKHM
TOXJIECTBOM ISl HAXOKJICHUSI COOTHOILICHUI MEXy TPUTOHOMETPUUECKUMHU BEITUYUHAMH.

Jloka3biBaTh TEOPEMY CHHYCOB U T€OPEMY KOCHUHYCOB, NPUMEHSTh UX JJIs1 HAXOXKIACHHS
pPa3NMYHBIX  ASJIEMEHTOB TPEYTrOoJbHUKA («pEIIeHHWe TPEYrOJIbHUKOBY), TMPU  PELICHUU
reoMeTPUUYECKHUX 3a/1a4.

[IpuMeHATh NOJMyYEHHBbIE 3HAHUSI TPU PELICHWU MpakTUYeCKHX 3anad. llpumeHsTh
TPUTOHOMETPUIO B  3aJlayax Ha  HaXOXKJCHWE IUIONIAJAd, BBIBOJUTh W  BJIAJIETh
TPUTOHOMETPUYECKUMH (OpMyIaMH IJisl IUIOMIQAM TPEyroJibHUKa, Mapajjenorpamma, pomoa,
Tpamnenuu, BBIBOAUTh M MPUMEHATH Gopmyny ['epoHa u dopmyny mis MIOMAAA BBITYKIOTO
YETBIPEXYTOJIbHUKA.

Nmets npesicTaBieHrne 0 TOMOTETHH, IPUMEHSTh B PAKTUUYECKUX CUTYaIUsX.

Hcnonws3oBath Teopembl UeBbl 1 MeHemnas pu peleHnu 3aiay.

Hcnonb30BaTh TeOpEeMBI O BIIMCAHHBIX YTIIaX, YIiaX MeXAY XOpaaMu (CEKYIIUMU) U yriie
MEXK]y KacaTeJIbHOM M XOPAOW NP PELICHUH T€OMETPUUECKUX 3ada4. /JJoka3piBaTh U NPUMEHSTh
TEOPEMBI O MPOU3BEICHUHU OTPE3KOB XOPA, O NPOU3BEACHUU OTPE3KOB CEKYLIMX, O KBaJapare
KacaTeJbHOM.

Bnagers moHATHEM KOOpIMHAT HAa IJIOCKOCTH, pabOTaTh C ypaBHEHHEM MpPsMON Ha
IJIOCKOCTH. BraieTh MOHATHUAMU YTIIOBOTO KOA(PQHUIIMEHTa U CBOOOJHOTO YlieHa, TOHUMATh UX
T€OMETPUYECKUN CMBICT W CBsI3b YTJIOBOTO KOX(PQUIIMEHTa C BO3pACTaHHEM U YObIBAHHUEM



JUHEWHOW (QYHKIMH. YMeTh pemarbh METOAOM KOOpAMHAT 3aJaud, CBS3aHHBIE C
[IapaJUICTIbHOCTBIO U IEPIEHIUKYISIPHOCTBIO MPSAMBIX, [IEPECEYCHUEM IPSIMBIX, HAXOXKJIECHUEM
TOYEK IIEPECCUCHHUS.

BbIBOIUTE U BIaAECTh YPAaBHEHHEM OKPYKHOCTHU. VCIIOnb30BaTh METON KOOPAUHAT JUIS
HAXO0KJCHUSA MEPeceUueHU OKPYKHOCTE! U MpsAMBIX. Bianets opMynamMu paccTOSIHUS OT TOYKH
710 IpSMOM, IUIONIa/IM MapajjieiorpaMMa B KOOpAMHATaX, UMETh MOHATHE 00 OPUEHTUPOBAHHOMN
momaay. [lonp30BaTbCsi METOAOM KOOPAMHAT HA IUIOCKOCTH, NPUMEHSATH €r0 NpU pPEUICHUU
F€OMETPUYECKUX U TMPAKTUYECKUX 3ajad. I[IpUMEHATh MeToJ] KOOpJIMHAT B HPaKTUKO-
OPHUEHTHUPOBAHHBIX FT€OMETPUUECKUX 3a/1a4ax.

Bnanerps moHsiTueM BeKTOpa. YMETh CKJIAJbIBaThb M BBIYMTATH BEKTOPBI, YMHOXKAaTh Ha
YHUCJIO, BJIAJIETh IPAaBWIAMHM TPEYroJbHHKA W Iapajuienorpamma. Biagers npakTM4eCKUMU
MHTEpIpPETALUSAMUA BEKTOPOB. YBEPEHHO II0JIb30BAThCA KOOPAMHATAMM BeKTOopa. Bianers
CJIO’KEHHEM U BBIYUTAHUEM BEKTOPOB, YMHOKEHHEM BEKTOPA HA YUCIIO B KOOPJAUHATAX.

Nmets mpencraBnenue o 0aszuce (Ha MIOCKOCTH). PackiiampiBaTh BEKTOpHI MO Oa3ucy.
PacknanpiBaTe BEKTOphI CHJI € TOMOLIBKO IMPOCUUPOBAHUS M  TPUTOHOMETPUYECKUX
cooTHoweHuH. [IpuMeHsTh MoTydeHHbIe 3HAaHUS B MPOCTEUIINX (U3NYECKUX 3a7auax.

Brmagete  noHsATHEM ~— CKAIAPHOTO  NPOU3BEIACHUS  BEKTOPOB, IOHMMATh  €r0
F€OMETPUYECKHII CMBICI M YBEPEHHO II0Jb30BAaThCSl €r0  BBIPAKEHUEM B JEKApTOBBIX
KOOpJIuHaTaX. 3HaTh JUCTPUOYTUBHOCTh CKAJSIPHOTO TIPOM3BENIEHUS U €ro CBSI3b C
poeupoBaHreM. [IpUMEHATE CKalsIpHOE NMPOM3BENCHHE BEKTOPOB JUISl HAXOXKJEHHUS JUIMH U
yrioB. Pemare reoMeTpuyeckre 3ajaur ¢ MOMOIIBI0 CKAIIPHOTO Ipou3BeaeHus. Vcrnonbs30BaTh
CKaJISIPHOE MPOU3BECHIE BEKTOPOB B alNreOpanyecKux U (GU3NUecKux 3ajayax.

Brnagerps moHATUSMU MPaBUIBHOTO MHOTOYTOJIbHHUKA, JJIMHBI OKPYXHOCTH, JJIMHBI TYTH
OKPY’KHOCTH M PaJMaHHON MEpBI yIVIA, BBIYMCIATH IUIOIAAb Kpyra u ero 4dacrteil. [lonumars
cMBbICH yucna 7. [IpuMeHATh MOTy4YeHHBIE YMEHHs IPU PEIICHUM NMPAKTUYECKUX 3a7ad. 3HATh
UCTOPHUYECKUE CBEJCHNS 00 U3MEPEHHUH JUTMHBI OKPYKHOCTH U IUIOIIAAN KpyTa.

Nwmets mpexacraBieHune o npeoOpa3oBaHUM IUIOCKOCTH, O IBWkeHUsX. Haxomuts ocw,
LEHTPhl CUMMETpPUU (UIYp, LEHTPBHl IOBOPOTA, HAXOIUTh KOMIIO3MLUHU IPOCTEHIIMX
npeoOpa3oBaHMil.

IIpuMeHATh NBHYKEHUS IUIOCKOCTH IIPU PEUICHHU I'eOMeTpHuYecKux 3anad. IIpumensars
IIOJIyYCHHBIE 3HAHUS Ha IPAKTHKE — CTPOMTb MATEMATUYECKUE MOJEIM IJIs 3aJad peaJbHOU
KH3HU M HPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHHS C INPUMEHEHHEM HOJI00MsS U
TPUTOHOMETPUUECKUX (PYHKLHUH (T0JIB3YSICh, I'/Ie HEOOXOIMMO, KAJIbKYJIATOPOM).

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC

HaumenoBanu Komm OcHoBHoe conepkanue | OCHOBHBIE BUJIBI A€ATEIHHOCTH O0YYArOIINXCS
e paszzena 4ecTB
(Tembl) Kypca 0

4acoB

28 Uctopus 3HAKOMHTBHCS C UCTOPUEH pPa3BUTHUS T€OMETPUH,

TE€OMETPHH. BO3HMKHOBEHHUS U MPUMEHEHHEM T€OMETPUU B PEabHOM KU3HHU.
[Ipocreiime Pa3BHUTHSI TEOMETPHH. DopMyIHpPOBATH OCHOBHBIEC MMOHATHSI,
Te€OMETPHUECK HavansHbie moHSATHS oTIpe/ieNieHusl M aKkCUOMEI. Pacro3HaBarth
ue GUrypsl u reomeTpun. Touka, U3YyYEHHBIE T€OMETPUIECKHE (PUTYPHI,
WX CBOMCTBA. npsiMasi, OTPE30K, JTy4. OTIPEIENIATh UX B3aUMHOE PACIIOJIOKECHHE,




N3mepenue
TEOMETPHUUYECK
HUX BCJINMYHH

ITousTue 06 akcHOME,
TEOpeME,
JI0Ka3aTeNIbCTBE,
OTIpE/ICIICHUH,
CBOMCTBE, ITPU3HAKE.
B3anmnuoe
PacroJIo’KEHUE TOUEK
Ha npsamMoi. Msmepenue
JUIMHBI OTPE3Ka,
paccTOsIHUE MEXIY
TOYKaMH.
[Tonymockocts 1
yroi. Buael yrios.
H3mepenne BenunH
yrioB. BepTukanbHbie
U CME)XHbIE YTJIBI.
[TapannensHble U
TepIEeH UK YIISIPHBIS
npsiMble. bruccekTpuca
yria. Jlomanas. Buapl
noManbIX. J[iMHa
JIOMaHOM.
MHOrOyroJbpHUKH.
[Tepumetp
MHOT'OYTOJIbHHKA.
[ToHsiTHE O BBITYKIIBIX
Y HEBBIITYKJIBIX
MHOTOYTOJIbHUKAX.
HNucTpymeHThI 1u1st
M3MEPEHUN 1
MOCTPOEHUI

BBIIIOJIHATB YEPTEXK M0 YCIOBUIO 3a1a4H.
H3MepsTh TMHENHBIE U YTJIOBBIE BETUYUHBI
TreOMETPUYECKUX U MPAKTUIECKUX OOBEKTOB.
OnpenensTs «Ha riaa3» pazMepbl peabHbIX
00BEKTOB, IPOBOJUTH TPYOYIO OLIEHKY UX
pa3mepos. Pemares 3a1auu Ha BEIYKMCIICHUE JUITMH
OTpPE3KOB U BEJIMYUH yIIIOB. Pemars 3agaun Ha
B3aMMHOE€ PACIIOJIOKEHHE FEOMETPUYECKUX
¢uryp. IIpoBoauTs KIaccupUKAIHIIO YTIIOB,
BBIYUCIIATH JINHEWHBIE U YIJIOBBIE BEJINYUHBI,
IPOBOAMUTH HEOOXO0IMMBIE JOKA3aTEIbHbIE
paccyieHHs. BeraucasaTe nepuMerpsl
npocTeriux Guryp, JoManslx. Pazianuare
BBIITYKJIBIE U HEBBIITYKJIbIE MHOTOYI'OJIbHUKH,
paBHble Qurypsl. [IpoBoauTh npocreiiine
MIOCTPOEHUS U U3MEPEHMUS C [IOMOIIBIO
WHCTPYMEHTOB

TpeyronbHUKH

19

Menuana, buccekTpuca
U BBICOTA
TPEYTrOJIbHUKA.
PasenctBo
TPEYTrOJIbHUKOB.
IlepBbiit 1 BTOpOI
IIPU3HAKU PABEHCTBA
TPEYTOJIbHUKOB.
PaBHOOeipeHHbIE
TPEYTOJIbHUKU U UX
ceouictsa. [Ipusznak
paBHOOEIPEHHOTO
TpeyrojbHUKa. TpeTuii
IIPU3HAK PAaBEHCTBA
TPEYTOJIbHUKOB.
durypsl ¢ 0ceBOI
CUMMETPHUEH.
[Ipumepsl cuMMeTpun
B OKPYKAIOILIEM MUPE

Pacnio3naBaTh nmapbl paBHBIX TPEYroJIbHUKOB Ha
TFOTOBBIX YEpTEKaxX M Ha KlieT4aToi Oymare (¢
yKa3zaHueM Impu3HakoB). OnpeaensTh napsl
PaBHBIX TPEYTOJIbHUKOB B TEOMETPUUECKUX
KOH(MUTYpalusxX (¢ yKa3aHueM MPU3HAKOB).
BoiBoauTh cnenctBus (paBeHCTB
COOTBETCTBYIOIIUX 3JIEMEHTOB) U3 PAaBEHCTBA
TPEeYroJbHUKOB. Vcronbp30BaTh NPU3HAKU
paBEHCTBA TPEYroJIbHUKOB B PEILICHUU
reoMeTpuueckux 3aaad. DopmynupoBaTh
oTpe/ieNeHusl OUCCEKTPUCHI, BBICOTHI, MEIUAHbI
TPEYroJIbHUKA; CEPETMHHOTO epIeHIUKYIsIpa
OTpe3Ka; epuMeTpa TPeyroJibHUKa, OCH
cuMMeTpHuH (urypsl. Pacrio3HaBath GUrypsl C
oceBOM cummerpueil. Paznnyars noHsATHA
CBOICTBa M MpHU3HAKa, (POPMYIUPOBATH
COOTBETCTBYIOIIUE JIOTHYECKUE YTBEPIKICHHS.
Jloka3bIBaTh U IPUMEHSTH CBOMCTBA M IPU3HAKU
pPaBHOOEIPEHHOTO TPEYroJbHUKA B PEILICHUN
reoMeTpudeckux 3agad. CTpOUTh YePTEKH,
pelaTh 3a/1a4M C MOMOUIbIO HAX0XKICHUS




paBHBIX TPEYroJILHUKOB. Mcnoap30BaTh
U(POBBIE PECYPCHI IS MOCTPOCHUH U
UCCIIIOBAHMSI CBOMCTB M3y4aeMbIX GUTYp U
KOH(HUrypauun

[Tapamnensnoc | 15 [TapannenbHOCTb DopMyIMpOBaThH MOHITHE NAPATUIETBHBIX
Tb. Cymma npsimbix. CBoiCcTBA U IPSIMBIX, HAXOIUTh MPAKTUYECKUE TIPUMEPBI.
YTJI0B IpU3HAKU 3HAKOMUTBHCS C UCTOPUEN pa3BUTHS F€OMETPUH,
MHOTOYT'OJIbHU napauIeIbHbIX IATBHIM NocTys1aToM EBKiKza, 3HaueHueM padboT
Ka npsimbix. Cymma yriioB JloGaueBckoro. M3yuarh cBOWCTBA yIJIOB,
TPEYrOJbHUKA. 00pa30BaHHbBIX MPU NEPECECUECHUN
Bremnue yris napaJuleIbHBIX IPAMBIX ceKynie. IIpoBoaute
TpeyroiapHuka. Cymma JI0Ka3aTeNNbCTBA MAPAITIEIIBHOCTH JIBYX IMPSIMBIX
BHYTPEHHUX YTJIOB C TIOMOIIBIO YTJIOB, 00pa30BaHHBIX MIPU
MHOTOYT'OJIbHUKA U NEPECEUEHUH ITUX MPSIMBIX TPEThEH MPAMOIL.
BHEIIIHUX YIJIOB Paznuuath cBoOlicTBa M MPU3HAKY MMAPaAIJIEIbHBIX
BBIITYKIIOTO HPSIMBIX, IPUMEHSATH UX MPU PELLICHUU
MHOTOYT'OJIbHUKA F€OMETPUYECKUX 33/1a4. BeIUUCIITh cyMMy
YIJI0B TPEYroJibHUKA, CYMMY BHYTPEHHHUX YTJIOB
MHOTOYTOJIbHUKA ¥ BHEIIHUX YTJIOB BBITYKJIOTO
MHOTOyrojibHuKa. HaxoauTe yncioBsie U
OYKBEHHbIE 3HAYEHUS YTIIOB B TEOMETPUUYECKUX
3a/1a4ax C UCIOJIb30BAaHUEM TEOPEM O CyMME
YIJI0B TPEYroJIbHUKA U MHOTOYTOJIbHUKA.
[TpyMEHATh OIydEHHBIC 3HAHUS NIPU PELICHUH
TEOMETPUYECKUX 33134
[IpsmoyronsH 7 [Ipu3Haku paBeHCTBA Jloka3pIBaTh MPU3HAKH PABEHCTBA
BIE IPSIMOYT OJIbHBIX IPSIMOYTOJIBHBIX TPEYTOIBHUKOB. ONpenensaTh
TPEYrOJIbHUKA TPEYTOJIbHUKOB. Iapbl PaBHBIX MIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
Ilepnennukyisap u Ha KJIETYaTOW Oymare 1 B FeOMETPUYECKUX
HakI0HHasA. CBOMCTBO KOHQUrypauusx (C ykazaHueM MPU3HAKOB).
MeEIUaHbI Hcnosp30BaTh NpU3HAKU PABEHCTBA
IPSIMOYT'OJIBHOTO IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, HEPABEHCTBO
TPEYTOJIbHUKA, 0 HaKJIOHHOH Y NEPIEHAUKYIISIPE B PEILICHNUN
IIPOBEIEHHON K FEOMETPUYECKUX 3a1a4. Jloka3bIBaTh CBOMCTBO
TUIIOTEHY3E. MEIHMAHbI IPSMOYTOJIBHOTO TPEYrOJIbHUKA,
[IpsamoyronpHbII MIPOBEAEHHON K TMIIOTEHY3€E, U
TPEYTOJIbHUK C YTJIOM B | COOTBETCTBYIOIUI IPU3HAK; CBOMCTBA U
300 IIPU3HAKU IIPSMOYTOJIBHOTO TPEYrOJIbHUKA C
yraom B 300 . [IpumeHATh NOIy4YEeHHbIE 3HAHUS
IIPY pELICHNU T€OMETPUYECKUX 3a1a4. PemaTh
3a/la4M Ha IPUMEHEHUE CBOMCTB
IPSIMOYTOJIBHOTO TpeyroyibHUKa. Mcrnonb30Barh
MIOJIy4YEHHBIE 3a/1a4M IIPU PELICHUH
IIPAKTUYECKUX 3a4a4
I'eomerpuueck | 5 CooTHOIIEHHS MEXIY BbIBOIMTH NpocTENie FeOMETPUUECKHE
ue CTOPOHAMH U yIJIaMHU HEPABEHCTBA, TOHUMATh UX MPAKTUYECKUX
HEPABEHCTBA TPEYTrOJIbHUKA. cmblca Mcnonp30BaTh JOKa3aHHbIE
Hepasenctso F€OMETPUYECKHUE HEPABEHCTBA, CHMMETPHIO B
TPEYTrOJIbHUKA. pelIeHnN 3a1a4

HepaseHnctBo 0 minHe
nomaHoi. HepaBeHcTBO
MEXKIY




NEPIEHIUKYIIIPOM U
HAaKJIOHHOM.
Paccrosnue oT TOUKn
JI0 TIPSIMOU
OKpYyXHOCTb. 18 OKpyXHOCTb, XOP/IbI U DopMyIHpOBATH ONPEACIECHUS: OKPYKHOCTH,
I'eomerpuueck JMaMETPBI, UX XOpAbl, IMaMeTpa U KacaTeIbHOM K
ne Mecra cBoricTBa. Bzaumuoe OKpYXHOCTH. M3ydars UX CBOMCTBA, IPU3HAKH,
TOYEK. pacIoyoKeHue IIOCTpOeHue yeprexen. Mecnenosars, B TOM
[TocTpoenus ¢ OKPY>KHOCTH U YHCIIe UCTIOB3YS U(PPOBBIE PECYPCHI:
ITOMOIIBIO npsimoii. Kacarenphas OKPY>KHOCTb, BIUCAHHYIO B yroJI; HEHTP
LUPKYJIS U U CeKylas K OKPY>KHOCTH, BIMCAHHOM B yIroJl; paBEHCTBO
JTUHENKN OKPY>KHOCTH. OTpE3KOB KacaTeiabHbIX. OBl ieBaTh MOHATHEM
OKpyXHOCTb, OTIMCAaHHOM OKPYXHOCTH TPEYTOJIbHUKA.
BIHMCAHHAas B yroJl. DopMyaMpoBaTh ATAlbl 337ja4 Ha IOCTPOEHUE
Ilonsitue o (moctpoeHue, 10Ka3aTeNbCTBO, UCCIEAOBAHUE),
r€OMETPUYECKOM MECT€ | IPOBOAUTH 33J]aul Ha OCTPOEHUE,
Touek. [Ipumepnt OCYILIECTBJISITh OCHOBHBIE ITOCTPOCHHUS
reOMETPUUYECKUX MECT LHUPKYJIEM U JINHEUKON. 3HAKOMHUTHCS C
TOYEK Ha IUIOCKOCTH. UCTOpHUEH pa3BUTHS T€OMETPUHU, KIIACCUUECKUMU
OnucanHas 3a/la4yaMM O TIOCTPOEHUU
OKPY>KHOCTh
TPEYroJIbHUKA, €€
ueHTp. Meron
T€OMETPUYECKHUX MECT
TOYEK IIPH PEUICHUH
TEOMETPUYECKUX
3agay. O0OCHOBaHUA
MPOCTEUIIHNX
MOCTPOEHU, ATaIlb
3a/1a4M Ha IIOCTPOCHHU,
pellIeHne 3a1a4 Ha
IOCTPOCHUE LIUPKYJIEM
Y JTUHENKON
IToBTOpEHME, 10 [ToBTOpEHUE N Pemars 3a1a4uu, HIUTFOCTPUPYIOILHE CBA3U
00o0m1eHue, 0000111eHIEe OCHOBHBIX MEX1y pa3TUYHbBIMU TEMaMH Kypca
cUCTeMaTH3al| HOHATHH U METOJOB
Vsl 3HAHUHN Kypca 7 Kjacca
O6mee xon-so | 102
4acoB 110
IIpOrpaMme
8 KJIACC
HaumenoBanu Komm OcHoBHoe coniepxkanne | OCHOBHBIE BUJIBI JIEATEIBHOCTH O0YJarOIUXCs
€ paszzena 4eCTB
(Tembl) Kypca 0
4acoB
Yetpipéxyronp | 22 [Tapannenorpamm, ero N300paxxkaTs 1 HaX0IUTh HA YepTexax
HUKH MIPU3HAKU U CBOICTBA. YeThIPEXYTOJIbHUKN Pa3HBIX BUAOB U UX
[IpssMOyTrOnbHUK, 271eMeHThl. DOpMyIupOoBaTh ONPEAEIICHUS




poMO, KBazpar, Ux
IIPU3HAKU U CBOMCTBA.
Cpenusist TuHuA
TPEYTrOJIbHUKA.
Tpanenus.
PaBHOOepenHas
Tpaneuus, e€ CBOMCTBA
U IIPU3HAKH.
[IpssmoyronpHas
Tpaneuus. Cpennss
JVHUS TpaneIuu.
Teopema darneca.
Teopema o
MIPOMOPIIMOHAIBHBIX
oTpeskax. LlenTp macc
TPEYroJbHUKA.
[enTpansHOCUMMETPH
YyHbIE (QUTYPBI

napajuiejorpaMmma, psiMoyroyibHUKa, pomoa,
KBaJ[paTa, Tparey, paBHOOOKOW Tpanenuy,
MPSAMOYTOJIBHOM Tpaneuuu. /JokaspiBaTh U
MCII0JIb30BATh IIPU PELLICHUH 33124 [IPU3HAKU U
CBOICTBA Mapajienorpamma, psiMoyrojbHHUKa,
pomba, KBaspara, Tpareuu, paBHOOOKOM
Tpaneuuu, IpsIMOyroJIbHOM TpanenuH.
Jloka3pIBaTh U UCIIOJIB30BATh IPU PEILIEHUU
3aza4 TeopeMbl Daneca ¥ 0 MPONOPIUOHATBHBIX
oTpe3kax. @opMynupoBaTh U 10Ka3bIBaTh
CBOMCTBA TOUKH IEPECCUEHUs MEJUaH
TPEYroJbHUKA; OJydaTh MPEACTaBIECHUS O
METOJIE Macc, O CBS3HU C (PU3UKOM.
DopMyaHpoBaTh ONPEACIEHUE U I0OKA3bIBATh
CBOMCTBA LIEHTPAJIbHOCUMMETPUYHBIX (PUTYD
Pemats 3a1auu ¢ UCroIb30BaHUEM CBOMCTB U
IpU3HAKOB NapaienorpamMma. [TpoBoauts
JieJIeHre OTpe3Ka Ha paBHbIE YaCTU C IIOMOIIBIO
HUPKYJsS U TuHelku. Mcnonp3oBaTh nu@poBbie
pecypchl AJisl UCCIEA0BAaHUS CBOMCTB
n3ydaeMbIX GUryp U KoH(pUrypamuii

[Tono6ue 16 [TonoGue Haxoauts nonoOHbIe TpeyroabHUKY Ha
TPEYTrOJIbHUKOB, TOTOBBIX YEPTEXKaX, YKa3bIBATh
ko3 durment COOTBETCTBYIOIINE TIPU3HAKH TT0J00MSI.
nonoOus. [IpusHaku Onpenensats napsl NOAOOHBIX TPEYTOJIbHUKOB B
mo00us reoMeTpUIeCKuX KoHpurypanusx. Pemarp
TPEYTOJIbHUKOB. 3a7jauil Ha NOJJOOHbBIE TPEYTOJILHUKH C
[Ipumenenue nonoous IIOMOIIBIO0 CAMOCTOSITENIBHOTO MOCTPOEHUS
IIPU PEUICHUH YyepTekel ¥ HaX0KICHUsI OJOOHBIX
IIPAKTUYECKUX 3a/1a4. TPEYTOJIbHUKOB, C YKa3aHUEM IIPU3HAKOB
BBenenue nonarus noo6us. [IpoBoanTh 10Ka3aTeNbCTBA C
npeoOpa3oBaHus UCIIOJIb30BAHUEM IIPU3HAKOB OJO0USL.
10100 U NOJOOHBIX ITpyMEHATh OJIy4E€HHBIE 3HAHUS NIPU PELICHUH
¢buryp FEOMETPUYECKUX U NIPAKTUYECKUX 3a]ad.
3HaKOMUTbHCSA € MOHATUAMU PeoOpa30BaHUs
1n01061s ¥ NoJI0OHBIX QUTYD
[Tnomans 16 [TonsTHe muomany. DopMynMpoBaTh CBOMCTBA ILIOLIAN, BEIICHATD
CBoicTBa IUIOMAAeH WX HarJIAIHBIA cMBICI. BBIBOIUTE OpMYIIbI
TFE€OMETPUYECKUX IUIOLIA/IN NTapaJuleIorpaMMa, TPEyroJIbHMKa,
¢uryp. IIpocreiimue Tparneuuu u3 GopMysbl IUIOMAAN
bopmybl s npsAMOYrosbHUKa (KBaapaTa). Haxoaute
o wiomaau Guryp, n300paxxEHHBIX Ha KJIETYATON
TPEYTrOJIbHUKA, Oymare, MCIIOJIb30BaTh pa30UEHNe Ha YaCTH U
napajuiesorpamMmma, nocrpoerre. Haxoqurte miomaam mo1o0HbIX
poMO0a U Tpaneuuu. ¢uryp. BeraucasaTs miomaay pa3imyHbIX
[Tnomaayu mogoOHBIX MHOTOYToJIbHBIX (huryp. Pemars 3a1aun Ha
¢buryp IUIONIA/Ib ¢ IPAKTHUYECKUM COJIEP/KaHUEM
Teopema 18 Teopema ITudaropa. 3HakoMUTbHCA ¢ uctopueit Teopemsl [Ingaropa.
[Mugaropa n [IpuMeHeHnue TeopeMsl JoxkasbiBath Teopemy IIudaropa. JlokazpiBaTh
Hayaja [Mudaropa npu COOTHOILIEHUS MEXTy TPONOPLHOHAIBHBIMU
TPUTOHOMETPH pelIeHnH OTpe3KaMH B MPSIMOYTOJIbHOM TPEYTOJIbHUKE U
u IIPaKTUYECKUX 331a4. IPUMEHSITh UX IIPU PEUIEHUH F€OMETPHUUECKUX




[IponopuuoHnanbHbIE 3azna4. PemaTh 3a1aun Ha IPUMEHEHUE TEOPEMBI
OTpE3KH B [Mugaropa, B TOM yucie ¢ IPAKTUIECKUM
PSIMOYT OJIbHOM cozepkanueM. OnpenensTb OCHOBHBIE
TpeyroiabHuke. Cunyc, TPUTOHOMETpHUYECKHE (DYHKIIUHU yIJia C
KOCHHYC, TAHT€HC U IIOMOUIBIO IPSIMOYT'OJIBHOTO TPEYroJIbHUKA,
KOTaHT'€HC OCTPOTO COCTaBJIATh TaOIMUILy 3HAUEHU
yria npsiMOyroJIbHOTO TPUTOHOMETPHUYECKUX (QYHKIUH TSI OCHOBHBIX
TPEYTrOJbHUKA. yrioB. [IpuMeHsTh NoTy4YeHHbIE 3HAaHUS U
Tpuronomerpuueckue YMEHMSI U PELIEHUH MTPAKTUUECKUX 3aj1au.
¢bynkuuu yrios B 30°, 3HAKOMUTbHCS C UCTOPUEN pa3BUTHSA
45° u 60° TPUTOHOMETPUH

VYl n 20 Bnucannsie u DopMyIHpOBaTH OCHOBHBIE ONPEIEICHMUS,

YeThIPEXYT0JIb LEHTPAJIbHBIE YTJIbI, CBSI3aHHbIE C YIJaMH B Kpyre (BIHUCAaHHBINA yroJl,

HUKH, yroJI MEXAY LHEHTpaIbHbIN yroi). HaxoauTe BnucaHHbIe

CBSI3aHHBIE C KacaTelbHOW U XOPJIOM. | YIUIbI, ONUpAIOIIMECS Ha OJIHY AYTY, BBIYUCIIATh

OKPY>KHOCTBIO VYribel MeXIy XOpJaMu YIJIbl ¢ TOMOIIBIO TEOPEMBI O BIIMCAHHBIX YIJIax,
U CEeKYLUMHU. TEOPEMBI O BIIMCAHHOM YEThIPEXYTOJIbHUKE,
Bnucannbie u TEOpPEMBI 0 IIeHTpaibHOM yriie. MccnenoBaTs, B
OTIMICaHHbIE TOM YHCJIE€ C TOMOIIbIO IIUPPOBBIX PECYPCOB,
YeThIPEXYTOJIbHUKH. BIIMCAHHBIE U ONMHUCAHHBIE YETHIPEXYTOJIbHUKH,
CBoiiCTBa ¥ IPU3HAKA BBIBOJIUTH UX CBOWCTBA U NPU3HAKH.
BIIMCAHHOTO Hcronp30BaTh 3TH CBOMCTBA U MMPU3HAKHU IIPH
YEeTBIPEXYTOJIbHUKA. peueHny 3aa4
Bsaumnoe
PacCIOJIOKEHUE IBYX
OKPY>KHOCTEH.
Kacanne
okpyxHocTel. O0mme
KacaTeNbHbIE K JBYM
OKPYKHOCTSIM

IloBTOpEHME, 10 IloBTOpeHue ocHOBHBIX | Pemars 3anaum, HIUIIOCTPUPYIOILHE CBA3U

00o01eHue, HOHATHH U METOJOB MEXy pa3Iu4HbIMU TEMAMHU Kypca
cUCTeMaTH3al| KypcoB 7 H 8 KJIaccoB,
usl 3HAaHUH 0000111eH1e 3HaHUI
O6uiee kon-so | 102
4acoB 110
IIpOrpaMme
9 KJIACC

HaumenoBanu Komm OcHoBHoe conepxkanue | OCHOBHbBIE BUJIbI J€ATEIBHOCTH 00YJarOIUXCs

€ paszzena 4ECTB

(Tembl) Kypca 0
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Pemenue 22 Cunyc, KocuHyc, DopMyIMpOBaTh ONPEAETICHUS

TPEYrOJILHUKO TaHreHe yrios oT 0 1o TPUTOHOMETPUUYECKUX (PYHKIUH TYNbIX U

B 1800 . OcHoBHOE npsAMbIX yriaoB. COCTaBIATh TAOIUIly 3HAUEHU I

TPUTOHOMETPUYECKOE
TOXkAeCTBO. POPMYIIBI
npuseneHus. Pemenue
TPEYrOJIbHUKOB.

TPUTOHOMETPUUECKUX (PYHKIIHHA JITsI OCHOBHBIX
yri0oB oT 0 10 1800 . BeIBOAUTH COOTHOLIEHUS
MEX1y TPUTOHOMETPUIECKIUMU (PYHKITUSIMHU.
BreiBoauTh npocreiime GopmyIbl IpuBeIecHUS




Teopema KOCUHYCOB U
TEOpeMa CUHYCOB.
Pewenne
MIPaKTUYECKUX 3aj1a4 ¢
HCII0JIb30BAHUEM
TEOPEMbI KOCUHYCOB U
TEOPEMBI CUHYCOB.

U3 TEOMETPHUCCKUX cOOOpakeHn. BIBOIUTH
TEOPEMY KOCHHYCOB U TEOPEMY CUHYCOB (C
paanycoM ONMCaHHOU OKpYKHOCTH). Pemars
3a/1a4¥ 110 TEOMETPHUU C UCIOJIB30BaHUE TEOPEM
KOCHUHYCOB U CUHYCOB, HAXOJUTh PanyC
OIMCAHHOM OKPYXHOCTH. PemaTp npaktuyeckue
3a/1a4¥, CBOJSIINECS K HaXO0KICHUIO

Tpuronomerpuueckue Pa3IUYHbIX TEMEHTOB TPEYrOJIbHUKA.
hopMyITBI IS BriBouTh TpUroHOMeTpudecKkue GOpMyIIbl IS
iomau IUIOLIA/IM TPEYroJIbHUKA, Napajljiesiorpamma,
TPEYTrOJIbHUKA, dopmyny I'epona, popmyiry Turoniaau
napajuiesiorpamma. BBIIYKJIOTO YEThIpEXYTrobHUKa. Pemars 3anaun
®opmyna ['epona. C HCIOJIb30BAHUEM U3YYEHHBIX TEOPEM U
dopmyiia IIoAIu COOTHOIIIEHUH. Pemars mpakTHuecKkre 3a1aun
BBIITYKJIOTO Ha HaX0>KJIEHUE IJIOIIA N C IPUMEHEHUEM
YETBIPEXYTOJIbHUKA JTAHHBIX hopMyn
[Tono6ue 12 Xoppl ¥ 10100HbBIE Jloka3pIBaTh TEOPEMBI O ITPOU3BEICHUN
TPEYrOJILHUKO TPEYrOJbHUKHU B OTPE3KOB XOPJ, TEOPEMBI O POU3BEICHUH
B okpyxHocTtu. Teopema OTPE3KOB CEKYIIIHNX, TEOPEMY O KBajpaTe

0 IIPOU3BEICHUU KacaTeJlbHOMU, TeopeMbl UeBbl 1 Menenas.
OTPE3KOB XOp, HccnenoBath, B TOM YUCIIE C TOMOIIBIO
TEOPEMBI O U (POBBIX PECYPCOB, U3ydaeMble
MIPOU3BEICHUN KoHpurypauuu. [[puMeHsITh JaHHBIE TEOPEMBI
OTpPE3KOB CEKYIIUX, IIPU PELICHNH F€OMETPUUYECKHX 3a/1a4.
TeopemMa O KBajpare 3HAKOMHUTHCA C MMOHATUEM O TOMOTETHH, C €r0
KacaTeJIbHOM. IIPUMEHEHHUEM, B TOM YHCIIE€ B IPAKTUYECKUX
[Ipumenenue npu CUTYaLMIX
penieHun
F€OMETPUYECKHUX
3aga4d. Teopembl UeBbl
u Menenas. [lonstue o
FOMOTETHH

Merton 10 YpaBHeHue npsiMoil Ha OcBauBaTh MOHATHE MPSIMOYTOJILHONU CUCTEMBI

KOOpAWHAT IJIOCKOCTH. YTJIOBOU KOOPJMHAT, JE€KaPTOBBIX KOOPINHAT TOYKH.

kodpurmeHT u
CBOOOIHBIN YJICH, UX
r€OMETPUUECKHI
CMBICII.
[TapannensHOCTD U
NEePHEHANKYJIIPHOCTh
npsAMBIX (depe3
yIII0BOM

K03 durmeHT).
YpaBHeHue
OKPY>KHOCTH.
Haxoxnenue
IIEpECEeUYCHUN
OKPYKHOCTEH U
MPsIMBIX B
KOOpAMHATaXx.
dopmyna pacCTOsTHUA
OT TOYKH JI0 MPSIMOH.

BeiBouTh ypaBHEHUS NPSAMOM B KOOpAWHATAX,
ypaBHEHHE OKPYKHOCTHU. BBIIENATH MOJIHBIN
KBaJpaT JUIsl HAX0XKJICHHs LIEHTpa U paguyca
OKpPY>KHOCTH 10 €€ ypaBHeHHt0. HaxouTh
TOUYKHU IIEPECeUCHUs MPSIMbIX U OKPY)KHOCTEH B
IpSMOYTOJIbHOI cucTeMe koopauHar. Pemath
3aJjaud Ha HaX0KJIEHHE PACCTOSHUSA OT TOUKHU JI0
npsMoii. BeiBouts hopmyity miuomaau
napansenorpaMMa B KOOpJHHaTaXx,
3HAKOMMTHCS C IOHATUEM OPUEHTHUPOBAHHOU
wiomaau. [TpuMenaTs MeToxr KoOOpAUHAT B
PaKTUYECKU-OPUEHTHPOBAHHBIX
F€OMETPUYECKHX 3a7a4ax, UCCIEI0BaTh
IIPWIOKEHNS METOIa KOOPANHAT B
BBIUMCIINTENILHOW MaTeMaTHKe U HH(POpPMAaTHKe.
Hcnonb3oBath UGPOBBIE peCypChl IS
IIOCTPOEHHUS U UCCIIENOBAaHUN. 3HAKOMUTBCS C
UCTOpUEN pa3BUTHsI TEOMETPHUH, UCTOPUEN




[Tnomane
napajuiesiorpaMmma B
KOOpAuHaTax, HOHATUC
00 OpHEeHTUPOBAHHOM
IUIOIIA /M.
[Ipumenenne merona
KOOpAMHAT B
IMPAKTUYCCKU-
OPUCHTHUPOBAHHBIX
TCOMETPHUICCKUX
3ajgadax

MeToJa KOOpJAUHAT

BexTops!
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Bexrops! Ha
mwiockoctu. CrnoxeHue
Y BBIYUTaHUE BEKTOPOB
— TIpaBuUia
TpPEeYroJbHUKA U
napajuiesiorpamma.
YMHOXEHUE BEKTOpa
Ha yucno. KoopanHatel
BekTopa. ClioxkeHne u
BBIYNTAHHE BEKTOPOB,
YMHOKEHUE BEKTOpa
Ha 4HCIIO B
KOOpAWHATaXx.
[IpumeHeHne BEKTOPOB
B U3HKE, IICHTP Macc.
[Tonstue o 6a3uce (Ha
TIJIOCKOCTH).
Paznoxenust BEKTOpoB
no 6asucy. CkanspHoe
IIPOU3BEJICHUE
BEKTOPOB,
reOMETPUYECKUI
CMBICJI U BBIPQ)KEHHUE B
JIEKapTOBBIX
KOOP/IMHATAX.
JcTpuOyTUBHOCTD
CKaJIIPHOTO
IIPOU3BEJICHUS.
CkansipHoe
IIPOU3BEJICHUE U
IIPOELUPOBAHUE.
IIpumeHeHue
CKaJISIPHOTO
IIPOU3BENECHUS
BEKTOPOB ISl
HaXOKJEHUS JUTHH U
yrioB. Pemenue
FEOMETPUUECKHX 3a]1a4
C TIOMOIIBIO
CKaJIIPHOTO
IIPOU3BEACHHUS

BBoauTh BEKTOPHI KaKk HAaIIPaBJIEHHBIE OTPE3KH,
UCCJIEIOBAaTh T€OMETPUUECKU (IIepeMelieHHE)
U (pu3nyYecKui (cuiia) CMbICIIbI BEKTOPOB. 3HAThH
OTIPE/IeNIEHUsI CyMMBbI i Pa3HOCTHU BEKTOPOB,
YMHO>KEHUSI BEKTOpa Ha YMCJIIO, UCCIEA0BaTh
F€OMETPUYECKUN U (PU3NYECKUN CMBICI 3TUX
omnepanuii. PemaTte reomeTpuyeckue 3aauu ¢
HCII0JIb30BaHNEM BEKTOPOB. VccnenoBars cBA3b
BEKTOPOB C NOHATUSAMHU PaBHOACUCTBYIOIIEH
CHWJI U paBHOBECHUS CUJI, TPUMEHSATH BEKTOPHI K
MPOCTEHIINM 3a/la4aM MEXaHUKHU U CTaTHUKU.
PacknaapiBaTh BEKTOD 1O IBYM
HEKOJUIMHEApHBIM BEKTOpaM, pacKjaablBaTh
BEKTOPBI CHJI C TIOMOILBIO IPOCIUPOBAHMS U
TPUTOHOMETPUYECKUX COOTHOLICHHUM.
Onpenenars cKalsIpHOE MPOU3BENCHUE
BEKTOPOB F€OMETPUYECKH U B KOOPAMHATAX,
JIOKa3bIBaTh PABHOCWIBHOCTD OIIPEICIICHUN U
TUCTPUOYTUBHOCTD CKAJIIPHOTO MPOU3BEICHHUS
Berancnsate cymmy, pa3HOCTb U CKaISIPHOE
IIPOU3BE/ICHNE BEKTOPOB B KOOPAUHATAX.
[TpyuMeHATh CKaJIIPHOE IPOU3BEICHUE JUIS
HaXO0XJICHUs JUIMH U yrioB. Mccienosars cBs3b
CKaJISIPHOTO IIPOU3BEIEHUS U OPTOrOHAIBHOIO
IIPOELMPOBAHNUs, IPUMEHSATH B 3a1adax. Pemars
TFEOMETPUYECKHE 3a/1a4H C IOMOLIBIO
CKaJISIpPHOTO IIpou3BelieHus. Pemare 3anaun Ha
IIPAKTUYECKOE IPUMEHEHUE CKAJISIPHOTO
MPUIIOKEHUS B PU3KKe (BBIUUCICHUE pabOTHI B
MEXaHHUKE)




Jlaa 16 [IpaBuibHbIE DopMynHMpOBaTh ONPEACICHNUE TPABUIIBHBIX
OKPY>KHOCTHU U MHOTOYI'OJIbHUKH, MHOT'OYT'OJIbHUKOB, HAXOJIUTh UX JIEMEHTHI.
IIJIOIIAIb BBIYHCIIEHUE UX [Tonb30BaThCs MOHATUEM JUIMHBI OKPYKHOCTH,
Kpyra 311eMeHTOB. Yucno n u BBEJIEHHBIM C IOMOIIbIO IPABUIIbHBIX
JUIMHA OKPYKHOCTH. MHOT'OYTOJIbHUKOB, OIIPENEIATh YUCIIO T, IUHY
Jnuna nyru JyTU U paua”Hyo mMepy yriua. [IpoBoauts
OKPY>KHOCTH. nepexol OT paAuaHHOW MEpHI yria K IpaJlyCHOU
Pannannas mepa yria. 1 HaoOopoT. OnpeAenaTs MWIomalb Kpyra.
[Inomane kpyra u ero BreiBouTh popmyisl (B rpagycHON U
JJIEMEHTOB (CEKTOpa U paavaHHOM Mepe) s AJIUH YT, IUIoIaiel
CErMEHTA). CEKTOPOB U CETMEHTOB. BBIUMCIIATE IO 11
Boruncnenue CJIOKHBIX (UTYp, BKIIOYAIOIINX 3JIEMEHTBI
IIEPUMETPOB U oKpyxHocTH (Kpyra). Haxoaute momanu
momaaen guryp, pa3nuYHbIX (UTYp B 3a7ja4ax peaybHON KU3HU
BKJIFOUAIOLIUX
JJIEMEHTHI Kpyra
JBro>xeHust 10 LenTpanbHas Pa36upars npumMepsl, WILTIOCTPUPYIOIITHE
IIJIOCKOCTH CUMMETPUSL. MOHSTHSI IBUXKEHUS, LIEHTPOB U Ocei
enTpansHoO- cuMMeTprun. POpMyIIHPOBATH ONIPENEICHUS
CUMMETpUYHbIE JBHKEHHUS INTIOCKOCTH, TAPAJIIEITBHOTO
¢urypsr. [ToBopoT. MepeHoca, MOBOPOTA, IEHTPATILHON U OCEBOM
OceBas cummeTpus. cuMMeTpuH. JIoka3bIBaTh X CBOMCTBA,
durypsl, HAXOJMUTh HETOABMKHbIE TOUKH, OCH
CUMMETpPUYHBIE cuMMeTpun. HaxouTh HEHTPBI U OCH
OTHOCHUTEIILHO CUMMeTpuUii ipoctermux ¢uryp. [IpumeHsTs
HEKOTOPOU OCH. napasuleibHbIA IEPEHOC U CUMMETPHUIO TTPU
[TapannenpHbIN pELLIEHNU TEOMETPUYECKHUX 3a]1a4.
nepenoc. [lonstue Hcnons3oBath nU(poBHIE PECYPCHI TSt
JIBU>KEHUS U €T0 MOCTPOCHUHN U UCCIEA0BAHUI MPeoOpa3oBaHU
cBolicTBa. PaBeHCTBO MJIOCKOCTH M KOMIIO3ULIUU JBUKEHUI
¢buryp. [IposBnenus 3HAKOMHUTHCA C MPOSIBJICHUSIMUA CUMMETPUU B
CUMMETPUH B IIPUPO/IE, MIPUPOJE, )KUBOIUCH, CKYJIBIITYPE, APXUTEKTypE
YKUBOIINCH,
CKYJIBITYPE,
apXUTEKTYpeE.
Kommnosumnun
BYKECHUU
(mpocreiimue
IpUMEPHI).
IIpumenenue B
F€OMETPUUECKUX
3aa4ax
IToBTOpEHwMeE, 12 IToBTOpeHue ocHOBHBIX | CBOOOIHO ONEPHPOBATH MOHATHAMU: (uUrypa,
o0o01eHue, HOHATHH U METOJIOB TOYKa, IpsiMasi, yroJl, MHOTOYT OJIbHUK,
cucTeMaTrusar KypcoB 7-9 Knaccos, paBHOOEIPEHHBIN 1 PAaBHOCTOPOHHUN
Us 3HAHUU o0oO1ieHue u TPEYTOJIbHUKH, IPSIMOYTOJIbHBIN TPEYTOJIbHHUK,

cUCTeEMaTHU3aIus
3HAHUH

Me/uaHa, OMCCeKTpUca U BHICOTA TPEYTOJIbHUKA,
napausenorpaMm, pomMO, MPsIMOYTOJIbHUK,
KBaJ[paT, Tparenus; OKpy>KHOCTb, KacaTeJIbHas;
pPaBEHCTBO U MOJ00KEe (HUTYp, TPEYrOJIbHUKOB;
NapauIeIbHOCTh U NEPIEHUKYISIPHOCTD
OPSMBIX, YTOJI MKy IPSIMBIMH, CHMMETPUS




OTHOCHUTEJILHO TOYKU U MPSIMOM; JJIMHA,
paccTosiHUe, BEIMYMHA YT, IUIOIa/lb,
nepumeTp. Mcnonb3oBath (GOpMyIbl: IEpUMETpa
U 1jiomaanu MHOIOYyroJIbHUKOB, JJIMHBI
OKpPY>KHOCTH M IIJIOIIAH Kpyra, 00béma
IpsIMOYToJIbHOTO napasuienenunena. CBo60HO
ONICPUPOBATH NOHATHAMM: IPAMOYI'OJIbHAA
crcTeMa KOOPIUHAT, BEKTOP; UCIOJIb30BATh ATH
MOHATHUA IJId NPECACTABICHUA JaHHBIX U
peuIcHuA 3aaa4, B TOM YHUCIIC U3 APYTUX
y4eOHbIX MpeaMeToB. Pemate 3a1aun Ha
MMOBTOPCHHUE OCHOBHBIX HOH?ITI/II\/’I, HIJUTIOCTPAHUIO
CBsI3eH MCXKAY pa3JInYHbIMU YaCTAMHU Kypca.
Bo16upate MeTo A5 peleHus 3a1a4u.
HpI/IMeHﬂTI) ITOJIYYCHHBIC 3HAHWA B CMCIKHBIX
007acTsIX, B IPaKTUKOOPHUEHTHPOBAHHBIX
3a7agax

OO011e€ KOJI-BO
Y4acoB I10
MPOrpaMMe
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OEJIEPAJIBHASA PABOYAS ITPOI'PAMMA  YYEBHOI'O KYPCA
«BEPOATHOCTb W CTATUCTUKA» HA YIJIVBJEHHOM YPOBHE B 7-9
KJTACCAX

IHOACHUTEJIbBHASA 3AIIMCKA

B coBpemenHoMm 1udpoBOoM MHpE BEpPOATHOCTb U CTaTHCTHKA HNPHOOpETaroT BCE
OOJIBIIYI0 3HAYMMOCTh KaK C TOYKH 3PEHHUS NPAKTUYECKUX MPHIOKEHHH, TaK U UX POJHU B
oOpa3oBaHuM, HEOOXOJUMOM Ka)KJOMy 4YelloBeKy. Bospacraer uuciao mpodeccuit, mnpu
OBJIAJICHUU KOTOPBIMU TpedyeTcs: Xopoiuasi 6a3oBasi MOATOTOBKa B OOJIACTH BEPOSATHOCTH U
CTaTUCTUKH, Takas IOATOTOBKA Ba)kHA Ui MPOJOJKEHHS O00pa3oBaHUS W Ui YCIEUIHOM
npodeccuoHalIbHON Kapbephl.

Kaxxnplii 4yenoBek MOCTOSHHO MPUHUMAET PEIICHHS Ha OCHOBE HMMEIOIIUXCS Yy HEro
naHHbIX. [[1s 0O0OCHOBAHHOTO MPUHATHS pPEIICHHS B YCIOBHUSX HEAOCTaTKa WM H30bITKA
uHpopMalud HEOOXOJAMMO B TOM HYHCJIE XOPOIIO CHOPMUPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTUYECKOE MbIlUIeHHe. VIMEHHO MOATOMY BO3HMKIIA HEOOXOJUMOCTh (OPMHUPOBATH Y
oOyuaronuxcs QyHKIMOHATIBHYIO PAMOTHOCTD, BKITIOYAIOIIYIO B ce0s yMEHHE BOCIPHUHUMATD U
KPUTHYECKH aHAIU3UPOBaTh MHGOPMAIUIO, MPEACTABICHHYIO B PA3IUYHbIX (hOpMax, MOHUMATh
BEPOSATHOCTHBIM XapakTep MHOTHX peaJbHbIX MPOLECCOB M 3aBUCUMOCTEH, INPOU3BOIUTH
MPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B Yy4eOHOM Kypce C OCHOBHBIMH TMpPHHIMIIAMH CcOOpa, aHalu3a W
MIPEJICTaBJICHMs] JaHHBIX W3 PA3NUYHBIX cdep KU3HM OOIIecTBa U TOCyAapcTBa MPHOOIIAeT
oOyyaromuxcss K OOIIECTBEHHbIM HHTepecaM. M3ydeHHe OCHOB KOMOMHATOPUKU pa3BUBAET
HABBIKM OpraHu3aluu nepedopa W MojaAcy€Ta Yucia BApHAHTOB, B TOM YHCIE B MPHUKIATHBIX
3a/a4ax. 3HAKOMCTBO C OCHOBaMHU TeOpHH rpadoB co3AaéT MaTeMaTHUeCKUd (yHIAMEHT IS
dbopMupoBaHHsT KOMIIETEHIIMH B oOmacth WHGOpPMATUKA U UUGPOBBIX TexHonoruit. [Ipm
U3YYEHUHM CTAaTUCTHUKH U BEPOSITHOCTH OO0OTamaroTcs MpPEeACTaBICHUs OO0YyJalouuxcs o
COBPEMEHHOUW KapTHHE MHpa U METOJaX €ro HCCIeNoBaHUs, (GOpMUPYETCS MOHHUMAaHHE POJU



CTaTUCTHKH KaK MCTOYHMKA COLMAIBHO 3HAYUMOW MHGPOPMALMU M 3aKJIAJBIBAIOTCS OCHOBBI
BEPOSITHOCTHOI'O MBIILIJIEHUSL.

B cooTBeTcTBMM C JNaHHBIMH LEISIMH B CTPYKTYpe HpOTrpamMMbl Yy4eOHOro Kypca
«BeposATHOCTh W CTAaTUCTHKAa» OCHOBHOTO 00Imero oOpa3oBaHHs Ha YIrIIyOJIEHHOM YpOBHE
BBIJICJIEHBl CIIEYIOIIHUE COJEpKaTelbHO-MeToauueckue auHuu: «lIpencraBneHue naHHBIX U
omnucareiabHasi CTaTUCTUKa», «BeposATHOCTHY», «NeMEeHThl KOMOMHATOpukw», «BBeneHue B
Teopuro rpadosy, «MHOKECTBaAY, «Jlorukay.

Copnepxanune nuHuM «llpencraBieHue JaHHBIX U ONUCATENIbHAs CTAaTHUCTUKA» CIYXKUT
OCHOBOH 11 (hOPMUPOBAHHS HABBIKOB pabOTHI ¢ MHPOPMALKEH: OT YTEHUS M MHTEPIPETALUN
nHpopManuy, TPEACTABICHHOW B Ta0OnWIax, Ha jaWarpaMmax W rpadukax, 1m0 cbopa,
IIPEJICTaBICHMS] U aHAJIN3a JAHHBIX C UCIIOJIb30BAHUEM CTATUCTUYECKUX XapaKTEPUCTUK CPEIHUX
u pacceuBaHus. PaGoTas ¢ gaHHbIMH, OOydarouiuecs y4arcs CUMTHIBATh M MHTEPHPETHPOBATH
JaHHbIE, BBIJBUraTh, apryMEHTUPOBATh U KPUTHUKOBATH MPOCTEUIINE TUIIOTE3bl, PA3MBIILIATh
HaJ (akTopamu, BbI3bIBAIOIIMMHI U3MEHYUBOCTh, U OIIEHUBATh X BIMSHHE HAa pacCMaTpUBacMble
BEJIMYMHBI U MTPOLIECCHI.

NHTYynTHBHOE  MNpeACTaBIEHHWE O  CIy4alHOM  W3MEHUYMBOCTH,  HCCIEAOBAHUE
3aKOHOMEPHOCTEH M TEHIACHUMN CTAHOBUTCS MOTHUBHUPYIOIIEW OCHOBOW JUISI U3YYEHHsI TEOPUU
BeposiTHOCTe. bosblioe 3HaueHHe UMEIOT MpaKkTUYeCKHe 3aJaHus, B YaCTHOCTU OIBITHI C
KJIACCUYECKUMHU BEPOSTHOCTHBIMU MOJIETISIMU.

[TonsiTHEe BEpOSATHOCTH BBOJUTCS Kak Mepa MpaBaonoo0us ciaydaiiHoro coobitus. [lpu
M3Y4YEHUH y4eOHOro Kypca o0ydarolmuecs 3HaKOMATCS C MPOCTEHIINMUA METOJaMU BBIYHCIICHUS
BEPOSITHOCTEH B CIIydalHBIX IKCIEPUMEHTaX ¢ PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH UCXOJAMH,
BEPOSITHOCTHBIMU 3aKOHAMH, MO3BOJISIOUIMMHM CTaBUTh W peliaTth OoJsiee CIOXKHbIE 3amadd. B
y4eOHBI Kypc BXOAST HayallbHbIE MPEACTABICHUS O CIy4alHBIX BEMYMHAX M MX YHCIOBBIX
XapaKTEePUCTUKAX.

B pamkax yueOHOTO Kypca OCYLIECTBISETCS] 3HAKOMCTBO 00YYaIOIIUXCSI C MHOKECTBAMHU
U OCHOBHBIMH OINEpPALMSIMH HAJ MHOXKECTBAMM, PACCMATPHUBAIOTCA MPUMEPBI NPUMEHEHUS
rpadoB 1 3IEMEHTOB TEOPUH MHOKECTB JUIsl PEILICHUS 3a/1ad, a TaK)Ke UCIOJIb30BaHUs B JPYTUX
MaTeMaTHYECKUX Kypcax U y4eOHbBIX MMpEeIMETax.

B 7-9 xnaccax msywaercsi yuyeOHBIM Kypc «BepoATHOCTb M CTAaTHCTHKA», B KOTOPBII
BXOAAT paznensl: «lIpencraBieHue NaHHBIX W ONMCATENIbHAs CTAaTUCTUKA», «BeposTHOCTBHY,
«QneMeHThl KOMOMHATOPUKNY, «BBenenue B Teoputo rpadosy, «MHoxkecTBay U «Jlorukay.

OO0111ee 4ncIo YacoB, PEKOMEHIOBAHHBIX JUISl H3y4eHUsl y4eOHOro Kypca «BeposaTHOCTh U
cratuctuka», — 102 gaca: B 7 kiacce — 34 gaca (1 gac B Hezenio), B 8 kiacce — 34 gaca (1 yac B
Heneno), B 9 kitacce — 34 yaca (1 yac B Hezemo).

C yueroM METOOMYECKHX pPEKOMEHJAIMi 1o BBEACHHIO Kypca "BeposTHOCTH
cratuctuka" npeamera "MatemaTuka" B 001ieo0pa3oBaTeabHbIX OpraHu3anusax Bororpaackoit
obmactu B 2023-2024 yueOHOM TrOay, cocTtaBieHHbIX KosaneBoit ['amunoit lBaHOBHOW,
mupektopoM llentpa mMarematmueckoro oOpazosanus ['AY JII1O «Bonrorpaackas akanemus
MOCJICTUIIOMHOTO 00pa30BaHUsA», JOKTOPOM I€I.HAyK, IOIEHTOM, MPOrpaMMON y4eOHOro
npeamera "MatemaTuka' U deaepalbHBIM YIEOHBIM IUIAHOM Ha 0a30BOM M VIUIYOJEHHOM
YPOBHSAX MPEAYCMOTPEHO BBIACICHUE JIs W3YYeHUs y4eOHOro kypca "BeposTHOCTh
cratucTrka" 1 yaca B HeJIeN0 Y4eOHOT0 BpEMEHH, HauMHas ¢ 7-TO Kjacca.

CornacHo "MeToauyeckuM PEKOMEHAAMSIM 10 BBEICHHUIO (eAepalbHBIX OCHOBHBIX
00111€00pa3oBaTenbHBIX OporpaMM"” (muceMo MuHHcTepeTBa mpocBelieHns oT 03.03.2023 Ne
03-327) mpemmaraercd BBECTH OCOOBLIH HOPIOOK YIEOHOrO IIIAHMPOBAHHSA IIPEIMETA
"Martemartuka" (IEPEXOIHBINA IEPHON).

B 2023-24 y4. roay yuammuecd 8-9-x Kjaccax M3yYaIOT MATEMATHKY B COOTBETCTBUH C
paHee YTBEPKICHHBIMH 00IIe00pa30BaTEILHBIMI  OPraHU3alUIMU  VIEOHBEIM IUIAHOM |
nporpamMMamu. MOV CIII Ne6 8 1 9 kiraccoB, M3YUaIOIINX MATEMATUKY Ha YIIYOJIEHHOM YPOBHE
HET.




Hzyuenne xkypca "BeposATHOCTE M CTaTUCTUKA" yJallMMHUCI 7-TO Kiacca, M3yJarolMH
MAaTEeMAaTUKy Ha yriuyO0iaEéHHOM ypoBHE 00IIeoOpa3oBaTeIbHBIX Opranu3anuii Bojarorpaackoit
00JIACTH B IEPEXOJHBINA MEPUO OPraHU30BAHO M0 BAPUAHTY. — 3 Yaca B HEAECIIO Ha y4eOHBIN
kypc "T'eomerpua"; — 5 yaca B Hememo Ha y4ueOHBIN Kypc "Anreopa" (MHTerpamms Kypca
aJIFeGDBI C KYPCOM BECPOATHOCTH M CTATHUCTHUKM, B CBJIA3U C OTCYTCTBHCM V‘~I66HI/IKa 110
BCPOATHOCTHU U CTaTI/ICTI/IKe)

COJEP/KAHUE OBYYEHUA
7 KJIIACC

[IpencraBnenue NaHHBIX B BUJE TaOJMI], AuarpamMm. 3arojiHEHUE TaONHI, YTEHHE U
MIOCTPOEHHUE CTOJIOMKOBBIX (CTOJ0YATHIX) U KPYrOBbIX auarpamm. UTteHue rpa@ukoB peagbHbIX
nporeccoB. M3Brneuenue wuHoOpManMM W3 AMarpaMM W TaOJMIl, WCIOJb30BaHUE U
WHTEpIpeTaIus JaHHBIX.

OnucarenpHasi CTaTUCTHKA: cpeliHee apudmMeTnyeckoe, MeraHa, pa3mMax, Haubosblee u
HauMEHbIIlee 3HAueHUs, KBapTWIHM, CpEJHEEe TapMOHHYECKOEe, CpeJHee TrapMOHUYECKOe
YHCIIOBBIX JIaHHBIX.

[Ipumepsl cinydalilHOW W3MEHYMBOCTH NP U3MEPEHHUSAX, B MAacCOBOM IIPOH3BOJCTBE,
TEHJCHIIMM M Clly4dailHble KoJieOaHMsl, TPYNIHUPOBKA JaHHBIX, MPEJCTaBICHUE CIy4alHON
M3MEHUYMBOCTH C IOMOIIIbIO IUarpaMM, 4acTOThI 3HAUEHUH, CTATUCTUYECKAsl YCTOWYUBOCTb.

I'pad, Bepmmua, pebpo. Cremenp BepmuHbL Yuciao pédep W cymmapHash CTENCHBb
BepinH. [lonsitre o cBsa3HBIX rpadax. [lyru B rpadax. Lenu u nuxmel. O6xox rpada (sitnepon
nyTh). [lonsiTe 06 opuenTupoBaHHOM rpade. Pemenue 3amad ¢ moMoipio rpagos.

YTBepkaeHus: U BbICKa3biBaHMs. OTpHUIIAHME YTBEPXKACHUS, YCIOBHBIE YTBEPIKICHUS,
oOpaTHbIE U PaBHOCWIIbHBIE YTBEPKICHHSI, HEOOXOIUMBIE U JIOCTATOYHBIE YCIOBUS, CBOMCTBA U
npu3Haky. [IpoTHBOMONIOKHBIE YTBEPXKIEHUS, T0KA3aTE€IbCTBA OT IPOTHUBHOTO.

CrnydaliHBI SKCIIEpUMEHT (OMBIT) M CIIy4ailHOE coObITHE. BeposTHOCTH M yacToTa
CllydaifHOTO cOOBbITHS. POJIb MamOBEpOSTHBIX U MPAKTUYECKU JTOCTOBEPHBIX COOBITHI B MPUPOE
H B O0IIECTBE.

8 KVIACC

MHOXeCcTBO M MOAMHOXKECTBO. llpuMepbl MHOXKECTB B OKPYXAIOLIEM MHpE.
[Tepeceuenne u oObeaMHEHHME MHOXECTB. Jluarpammel Oinepa. UucinoBble MHOXKECTBA.
[Tpumepbl MHOXKECTB U3 KypcoB anreOpsl U reomerpuu. [lepeuncienne 31eMeHTOB MHOKECTB C
MOMOIIBI0 OPraHM30BaHHOTO Tiepebopa W TMpaBwia YMHOXeHUA. DopMyna BKIIOUEHUS-
HCKJTIOYCHHS.

OnemeHTapHble  coObITHS.  BepositTHOocTH — cimywailHbIX — coObITUH.  OmBITBI €
PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITUAMU. CITydaliHbII BBIOOP.

N3mepenune paccemBaHus 4MCIOBOTO MaccuBa. Jlucnepcus U CTaHIAPTHOE OTKIOHEHHE
gyucnoBoro Habopa. CBolicTBa JHMCIEPCHMM W CTaHJAPTHOTO OTKJIOHEHUs. Jluarpamwmsl
pacceuBaHHs JBYX HaOmrolaeMbIX BenuuyuH. JIMHeWHas CBsi3p Ha JHarpaMMme pPacCeMBaHUA.
Jepeso.

JepeBo cimyuaiiHoro skcriepuMenTa. CBOWCTBa JEPEBbEB: €AMHCTBEHHOCTh IYTH, CBS3b
MEXIy 4YHCIOM BepIinH W uucioMm pédep. [lonstue o tuockux rpadax. Pemenue 3amau c
IOMOILBIO JIEPEBLEB.

Jlornueckue coro3bl «Mx» u «MJIN». CBs3b MeX1y JIOTHYECKUMHU COI03aMU U ONEpALUSIMHU
HaJ MHOXecTBaMH. Vcroib30BaHre JJIOTHUECKUX COI030B B anredpe.



Cnydaiinple COOBITHSI KaK MHOKECTBA AJIEMEHTAPHBIX COOBITHH. I[IpOTHBOIOIOKHBIE
coObITus. Onepanun Haj coObITUIMU. DOpPMYIIa CII0KEHUS BEPOSITHOCTEH.

IIpaBuiio  yMHOXEHHs BEpOSTHOCTEW. YcCIOBHas BeposTHOCTb. IlpeacraBnenue
CIIy4aifHOTO PKCIIEPHMEHTA B BUJE JiepeBa. He3aBucumbie COOBITHS.

9 KJIACC

KomOunaTopHOE MpaBUiIO0 yMHOKEHHUS.

IlepectanoBku u Qakropuan. Yucno coderanuid M TpeyronbHuk [lackans. CpoiicTBa
yucen couetanuil. bunom Herotona. Pemenue 3aau ¢ uCnoap30BaHUEM KOMOMHATOPUKH.

I'eomerpuueckas BeposTHOCTh. CitydaifHBIN BEIOOP TOUKH M3 (PUTYPHI HA MJIOCKOCTH, U3
OTpE3Ka, U3 IyTU OKPYKHOCTH

Ucnpitanua. Yenex u Heynmaya. Cepusti ucnblTaHuii g0 mnepBoro ycmexa. Cepust
ucnelTanuid bepHymnu. BepostHoctu coObiTuii B cepuu ucnbiTanuil beprymnu. CiydaiHbIi
BBIOOP U3 KOHEYHOTO MHOKECTBA.

CnyuaiiHas BelMYMHA U pacripesiesieHue BeposiTHOCTel. [IpuMepsl ciayd4aliHbIX BEJIUYMH.
Baxxnsle pacnpeneneHuss — 4HMCiIO MOIBITOK B CEPUM HUCIBITAHUN J0 MEPBOrO yclexa M 4YUcCio
yCIIEXOB B CepUHU UCIbITaHU bepHymiu (reomerpruueckoe 1 OMHOMHAIBHOE pacpe/IesieHus).

Marematuyeckoe OXXHJaHue CIIy4yailHOU BEJINYNHBI. dusnueckuit CMBICII
MaTeMaTHYeCKOro oxuaaHus. lIpumepbl HMCHOJB30BaHUS MaTEMaTUYECKOTO  OKHJIAHUA.
Jlucniepcust U CTaHAAPTHOE OTKIOHEHUE CIIy4alHOW BennuyuHbl. CBOMCTBA MaTeMaTHYECKOTO
0’KMJIaHUS U TUCIIepCu. MaTeMaTH4ecKoe OKUJaHUE U TUCTIEPCHs U3YYEHHBIX PaclpeleIeHUN.

HepaBenctBo UYeObrmeBa. 3akoH Oosbmiux 4Yucen. MaTeMaTnueckue OCHOBAHUS
U3MEpEHUsl BEepOosATHOCTEH. Poib M 3HaueHWe 3akoHa OOJBIIMX YMCEN B HAayKe, B NPUPOAE U
oO1iecTBe, B TOM YHUCJIE B COLMOJIOTMYECKUX 00CIE€0BaHUSAX U B U3MEPEHHUSAX.

INPEIMETHBIE PE3YJIBTATbBI

K xoHnmy oOyuyeHusi B 7 Kjacce 00y4alIUiics MOJYYUT CJeIyHOlIUe MpeIMeTHbIe
pe3yJbTaThl:

Yurate uH(pOpMALMIO, NPEACTaBICHHYIO B TaONMLax, Ha JUarpaMMax, MpeACTaBiIATh
JlAHHblEe B BHJE TaONMI, CTPOUTH CTOJOMKOBBIE (CTOJIOUATBHIE) MU KPYroBbIE AMArpamMMbl IO
MaccHBaM 3HAa4YeHUH.

OnuceiBaTh M HMHTEPIPETUPOBATh pEaJbHbIE YMCIOBBIE IAaHHBIE, INPEICTABICHHBIC B
TabIMIax, HA AUarpammax, rpadukax.

Hcnonb3oBaTh sl ONUCaHMs JAHHBIX CTATUCTHYECKHE XapaKTEPUCTUKU: CpeHee
apu¢meTHyecKoe, MeIuana, HauOoJblllee U HaMMEHbIIIee 3HaUeHUs, pa3Max, KBapTHIIH.

VmeTb mpeacTaBieHue O JIOTHYECKUX YTBEP)KICHUAX U BBICKA3bIBAaHUSX, YMETh CTPOUTh
OTpHLIaHus, (GOPMYIUPOBATh YCIOBHBIE YTBEPXKJIEHHUS IpPU pEIICHUM 3a/ad, B TOM 4YHCIE M3
JPYruX y4eOHBIX KypCOB, UMETh MPE/ICTABIIEHUE O TEOpPEMaxX-CBOMCTBAX U TeOpeMax-IIPU3HAKAX,
0 HEOOXOJIMMBIX U JJOCTATOYHBIX YCIOBUSX, O METO/IE I0KA3aTEeJIbCTBA OT MPOTHUBHOTO.

Hmerb mnpencraBieHHe O ClIydyallHOH HM3MEHYMBOCTH Ha TIpUMepax pe3ysibTaToB
U3MEpEHUH, 11eH, PU3NYECKUX BEIMYMH, aHTPOOMETPUYECKUX JaHHBIX, UMETh IPECTaBICHUE O
CTaTUCTUYECKON YCTONYMBOCTH.

Hcnonb3oBaTte A ONUCaHMS JAHHBIX YacTOThl 3HAYEHWH, TPYNNHUPOBATh JaHHBIE,
CTPOMTH TUCTOrPaMMBbl TPYINIMPOBAHHBIX TAaHHBIX.

Hcnonb3oBatk rpadsl A pelieHus 3aja4, UMETh MPEJICTaBICHHE O TEPMHUHAX TEOPUHU
rpa¢oB: BepuInHa, pedpo, 1eMb, UK, IyTh B rpade, MEeTh npejacTaBieHue 06 006xoje rpada u
00 OpHEHTHUPOBAHHBIX rpadax.



K xoHny o0ydenHusi B 8 kiacce o0y4yaromuiicss MOJIYy4UT CJedylOlIue NpeIMeTHbIe
pe3yJbTaThl:

OnepupoBaTb MNOHATUSIMH MHOXECTBA, IIOJMHOKECTBA, BBIIOJIHATH OIEpALMU HAaJ
MHOXKECTBaMHU:  OOBEIUHEHHE, IIePECeUCHHe, MEPEUHCIATh  SJIEMEHThl  MHOXECTB  C
WCTIOJIb30BAHNEM OPraHU30BaHHOTO TIepedopa 1 KOMOMHATOPHOTO TMPABUIIA YMHOKEHHSL.

Haxonutb BEpOATHOCTH CIy4alHbIX COOBITUHN B CIIy4alHBIX OIBITAaX, 3Hasi BEPOATHOCTH
AJIEMEHTApHbIX COOBITUH, B TOM 4YHCJE B ONBITaX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMH, UMETD MOHATHE O CIIy9alilHOM BEIOODE.

OnuceiBaTh JJaHHBIE C NOMOIIBIO CPEIHUX 3HAUYEHUN U MEp paccenBaHUs (AUCIIEPCUS U
CTaH/IaPTHOE OTKJIOHEHHE). YMETb CTPOUTHh U HHTEPIPETUPOBATh JUArpaMMbl pacceUBaHUS,
MMETh MPEJCTABIIEHUE O CBSI3U MEKy HaOII0JaeMbIMU BETUUMHAMU.

WNmery mnpencraBieHue o JepeBe, O BepHIMHaX W pEOpax JepeBa, MCIOIb30BaHUU
JIEpPEBbEB MPU PEIICHUM 3a/1a4 B TEOPUU BEPOSATHOCTEH, B JIPYTHX yUEOHBIX MaTeMaTHUYECKHUX
Kypcax | 3a7a4 U3 JPYrux yueOHbIX MPEIMETOB.

OnepupoBaTh MOHATHEM COOBITHUSI KAK MHOKECTBA JIEMEHTapHBIX COOBITHH CIydailHOTO
OTIbITA, BBITIOJHATE ONEPALMU HaJ COOBITHSIMH, UCIOJIb30BATh MPU PELICHUH 3a/1ad JUarpaMMbl
Diinepa, YUCIOBYIO IPSIMYIO, TPUMEHSTh (POPMYITY CII0)KEHHSI BEPOSITHOCTE.

[Tonp30BaTbCcsi NPABUIOM YMHOXEHHS BEpPOSTHOCTEHM, HCIOIB30BATh JEPEBO UL
MPEACTABICHUS  CIIy4allHOTO OIbITa Mpu pemieHun 3agad.  OmnepupoBaTh  MOHSATHEM
HE3aBUCUMOCTH COOBITHI.

K xoHny o0yueHuss B 9 kjacce 00y4arouuiicss MOJYYUT CJeaYyHOLMe MpeaMeTHbIe
pe3yJbTaThl:

[Tonb3oBaThcsi KOMOMHATOPHBIM MPABUIIOM YMHOKEHHUS, HAXOIUTh YHCIIO NEPECTAaHOBOK,
YHCIIO COYETAHHM, MMOJIb30BaThCsl TpeyrojJbHUKOM [lackans nmpu pemieHuu 3aiad, B TOM YUCIIE Ha
BBIYUCIICHUE BEPOSITHOCTEH COOBITHH.

Hcnonb30BaTh MOHATHE T€OMETPUUECKON BEPOSATHOCTH, HAXOUTh BEPOSTHOCTU COOBITHI
B ONbBITAX, CBA3AHHBIX CO CIy4YallHHIM BBHIOOPOM TOYEK U3 IUIOCKON (UTYpBI, OTpe3Ka, JJIMHbI
OKPY>KHOCTH.

Haxonuth BepoATHOCTH COOBITUH B ONBITAX, CBSI3aHHBIX C HCIBITAHUAMHU [0
JOCTHKEHHS TIEPBOTO YCIeXa, B CepusiX UCTbITaHUi bepHymium.

Nmets npeacTaBieHue o CydalHbIX BEJIMYMHAX M OTIO3HABATH CIlydyallHble BEJTUUYHMHBI B
SBJICHUAX OKPYXAIOIIero MHpa, ONEPUPOBATH TMOHATUEM «paclpeesieHHEe BEpPOSTHOCTEII.
YMeTh CTpPOUTH pacrlpe/esieHus BEpOSTHOCTEH 3HAYEHHH CIydalHbIX BEIWYMH B H3YyYCHHBIX
OTIBITAX.

Haxonuth MaremMaTudeckoe OXHUAaHWE M AUCIEPCHIO CIyYalHOW BEIMYUHBI TI0
pacrpeieNieHuIo, MPUMEHITh YHUCIOBbIE XapaKTEPUCTHUKU HW3YUEHHBIX paclpeneieHuil mnpu
pElIeHUH 3a/1ay.

NMets mpencTaBieHne 0 3aKOHE CIy4ailHBIX YUCEN KaK O MPOSBICHUHU 3aKOHOMEPHOCTH
B CIy4yailHOM M3MEHYMBOCTH, MOHUMATh MaTeMaTHuecKkoe O0OOCHOBaHWE OJM30CTH YacTOTHl U
BEPOSITHOCTH CcOOBITHS. MIMEeTh mpenacTaBieHre O poJid 3aKOHA OOJBIIMX YHCENT B MPHUPOJE U
oOrmiecTBe.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
HaumenoBanu Komm OcHoBHoe conepkanne | OCHOBHBIE BUJIBI ICATEIHHOCTH O0YYArOIIHXCS
e paszzena 4eCTB
(Temsl) Kypca 0
4acoB




[IpencraBnenu [IpencraBnenue OcBauBatb criocoObI IPEICTABICHUS
€ TaHHBIX JTAHHBIX B BUJIE CTaTUCTUYECKUX JAHHBIX U YUCIIOBBIX MAaCCUBOB
TaOJIMIL, HArpaMM. C TIOMOIIBIO TAOJIUI] M TUATPAMM C
3amnosiHeHne Tabnui, MCII0JIb30BAHUEM aKTYyaIbHBIX U Ba’KHBIX
YTEHHUE U IOCTPOEHUE JaHHBIX (IemMorpaduveckue JaHHbIe,
CTOJIOMKOBBIX IIPOM3BOJICTBO MPOAYKIIMH, OOIIECTBEHHBIE U
(cronbuaThIX) U IPUPOJIHBIE sIBJIeHNUs). M3ydaTh MeTO b1 pabOThI
KPYI'OBBIX JIarpaMM. C TaOJIMYHBIMH U TpapUIECKIMHU
Urenue rpadukoB IPEJICTaBICHUSIMU JTAHHBIX C IOMOILBIO
peaJIbHBIX MTPOLIECCOB. U(PPOBBIX PECYPCOB B XOJI€ MPAKTHYECKUX
N3Bneuyenune pabot
nHpopmanuu u3
JTUarpaMM M TaOJuIl,
WCIIOJIb30BaHUE U
MHTEpIpeTaIus
JTAHHBIX.
[IpakTnueckas pabora
OnucarenpHast OnucarenpHast OcBauBaTh MOHSATHS: YUCIOBOM MaccuB (HaOOD),
CTaTHCTHKA CTaTHCTHKA: Cpe/IHEe Mepa LIEHTpa, B TOM YHUCIIE Cpe/IHEe
apudmernyeckoe, apudmeTnyeckoe, MeIuaHa, 4acToTa 3HaUCHHs
MeJaHa, pa3Max, OnuceiBaTh CTaATUCTHUECKUE JAHHBIE C
HauOoJbIlIee U MOMOIUIBIO CPETHETO apu(PMETUIECKOTO U
HauMEHBIIIEES Menuansl. Pemate 3agaun. M3ydyaTts cBoiicTBa
3Ha4YeHUs1, KBApTUIIH, CPEIHHUX, B TOM YHCJIE C TOMOLIbIO IU(PPOBBIX
cpenHee pecypcoB, B X0J€ MPAKTUYECKUX padoT.
rapMOHHYECKOE, OcBauBaTh MOHATHUS: HAUOOJIbIIEE U
cpenHee HalMEHbIIIee 3HaYEHUs YUCIIOBOIO MacCHBa,
rapMOHUYECKOE pa3max, KBapTuwib. Pemars 3a1aun Ha BBIOOD
YHCIIOBBIX JaHHBIX. crioco0a OMUCAaHNs MacCUBOB B COOTBETCTBUU C
IIpakTuyeckas pabora IPUPOJOHN NaHHBIX U LEJIIMHU UCCIIEJOBAHUS, B
TOM YHCJIE B X0JI€ IPAKTUYECKON pabOThI
Cnyuaiinas [Tpumepsl ciyqaitHoH OnuceIBaTh IaHHBIE C MOMOILBIO TPYIITHUPOBKH,
WU3MEHYHUBOCTb U3MEHYMUBOCTHU IIPU CTPOMTB THUCTOIPAMMBI, BBIABUIaTh IPOCTEHUIINE
U3MEPEHUsX, B runote3sl. OcBanBaTh rpaduyeckue
MaccOBOM IPECTaBICHUS PA3HBIX BUAOB CIydailHOM
IIPOM3BOJICTBE; U3MEHYMBOCTH, B TOM YHCJIE C IOMOILBIO
TEHJICHIIUU U U(PPOBBIX PECYPCOB, B X0OJI€ MPAKTUYECKON
ciydaiiHble KolleOaHus; | paboThI
I'PYINIUPOBKA JaHHBIX,
npecTaBlIeHue
Clly4aitHO#
MU3MEHUYUBOCTHU C
MIOMOIIBIO JIMarpamm;
94acTOThI 3HAUCHHIA;
CTaTHUCTUYECKast
YCTOMYUBOCTb.
IIpakTuyeckas pabora
BBenenue B I'pad, BepiuHa, OcBauBatb MOHATHUS: Tpad, BEpIIMHBI U pEOpa
TEOPHUIO pebpo. Crenenp rpacga, creneHb, NyTh B rpade, Hernu 1 HUKIbI,
rpa¢os BepMHbL. Yucio nyTh B Tpade, miockuii rpad, cBA3HbIHN rpagd,

pEbep u cymmapHas
CTENCHb BEPIIMH.

OpUEHTUPOBaHHbIN rpad. PemaTs 3agaun Ha
IIOMCK CYMMBI CTeNeHel BepiuH rpada, Ha




[TonsiTue O CBA3HBIX
rpadax. [Iytu B
rpadax. lenu u
nukiel. O0xox rpada
(3iNIepOB MyTH).
[onsitue 06
OPHEHTHPOBAHHOM
rpage. Pemenne 3amau
¢ momonipo rpagon

noucK 00xoa rpada, Ha MOUCK myTel B rpadax.
Hcnonb3oBathk rpadsl Npu pelieHu  3a1a4d U3
aJreOpbl, FEOMETPUH, TCOPHH BEPOSTHOCTEH,
JIpYyrux npeaMeToB

Jloruka 3 YTBEepxkIacHUS U W3yuaTe BUIBI yTBEPKACHUHN U BBICKA3bIBAHUM.
BbICKa3bIBaHUSI. OcBanBathb criocoObl MOCTPOSHHS YCIOBHBIX
OTtpunanue YTBEPKJICHH, JOKA3aTENbHBIX PACCYXKIACHUM,
YTBEPKACHUS, (OpPMYITUPOBKHU TEOPEM, BBIPAXKAIOIIUX
YCIIOBHBIE CBOMCTBA U MPU3HAKU, METO/Ibl MATEMaTHUUECKUX
YTBEPKACHUS, JI0Ka3aTeNlbCTB
oOpaTtHbIe 1
PaBHOCHJIbHBIE
YTBEPKACHUS,
He0OXO0IUMBIE U
JOCTaTOYHBIE YCIOBUS,
CBOWCTBA M NPU3HAKHU.
[IpoTuBOMIONIOKHBIE
YTBEPKACHUS,
JI0Ka3aTesIbCTBaA OT
MIPOTUBHOTO
BepostHocTh 5 Cny4yaliHbIi OcBauBaTh MOHATHS: CIyYalHBIN OMBIT U
M 4acToTa 9KCIIEPUMEHT (OTIBIT) U ciIy4aitHoe COOBITHE, MAJIOBEPOSITHOE U
CIIy4aiiHOTO CiTy4JaitHoe COOBITHE. MPaKTUYECKU TOCTOBEPHOE coObITHE. M3ydaTh
COOBITHS BepostHocTh 1 3HaYUMOCTb MAJIOBEPOSTHBIX COOBITHI B
4acTOTa CIIy4allHOIO pHUpoJie U OOIIECTBE HA BAXKHBIX MTPUMEpPax
coObItus. Ponb (aBapuu, HECUACTHBIE CITyYau, 3alIUTa
MaJIOBEPOSITHBIX U nepcoHaNbHON MHPOpMAIINH, ITepenadya
IIPaKTUYECKU naHHbIX). M3ydaTh poJb KI1acCHYecKUX
JOCTOBEPHBIX COOBITHIA BEPOSITHOCTHBIX MOJIeJiel (MOHEeTa, UrpaibHas
B IIPUPOJIE U B KOCTh) B Teopuu BeposaTHocTel. Habmonats u
oO1m1ecTBe. U3y4aTh YaCTOTY COOBITHIA B MPOCTHIX
[IpakTuueckas pabora SKCIIEPUMEHTAX, B TOM YHCJIE C IOMOIIBIO
1IU(POBBIX PECYPCOB
[ToBTOpEHuUeE, 5 [IpencraBnenue [ToBTOpATH N3Yy4EHHOE U BHICTPAUBATH CUCTEMY
o0o01meHue, JTAHHBIX. 3HaHuM. Pemarh 3aaun Ha peaCTaBICHUE U
cucTeMaTu3arl OnucarenpHas OIMCaHUE JAHHBIX C IOMOLIbIO U3yYEHHBIX
us 3HAaHUUN CTaTUCTHUKA. XapaKTEePUCTHK, MpecTaBleHrne HHHOPMAITIH C
BepostHocTh noMo11bto rpagos. OOCyXkaaTh TPUMEPHI
CIIy4aifHOTO COOBITHSL. CIIy4aifHbIX COOBITHI, MATTOBEPOSITHBIX U
MHosxecTBa n MPaKTUYECKU TOCTOBEPHBIX CIyYalHbIX
IIOJIMHOKECTBA. COOBITHIA, UX POJI B IPUPOJIE U KUZHU
DnEeMEHTHI TEOPUHU YeJI0BEKa
rpa¢os
Oomiee kon-so | 34

4acoB I10
IIpOrpaMme




8 KIIACC

HanmenoBanu Komun OcHoOBHOE cojiepkaHue OCHOBHBIE BUJIBI ICATEIILHOCTH 00YYaIOIINXCS
€ paszgeina YECTB
(Tembl) Kypca 0
4acoB
IToBTOpEHUE 3 [IpencraBnenue [IoBTOpATE N3Yy4EHHOE U BBICTPAUBATh CUCTEMY
Kypca 7 JAHHBIX B BUJI€ TA0JINLL 3HaHuU. Pemars 3a1auu Ha IPEACTaBICHUE U
KJ1acca U JUarpaMM. OIIMCaHUE JAHHBIX C IOMOIIBIO U3yYEHHBIX
OnucarenpHas XapakTepucTHK. Pemare 3a1aumn Ha
CTaTUCTHUKA. IpEeJICTaBICHNUE IPYNINUPOBAHHBIX TAHHBIX U
Cnyuaitnas OIIMCaHUE CIIy4ailHOM N3MEHYUBOCTH. Pemars
M3MEHYUBOCTD. 3a/1a4¥ Ha OTPEJIEICHUE YACTOThI CIIy4alHbIX
CnyyaiiHbie cOOBITHS. COOBITHI, 00CYXIEHNE TPUMEPOB CITy4aiHbIX
BepositHocTr 1 COOBITHIA, 33]TaYH HAa ONMCAHUE MHOXECTB U
YaCTOTBI. DJIEMEHTHI npeJcTaBieHue nHdopmanuu B Buje rpagos
TEOPUU MHOKECTB.
DIIEMEHTHI TEOPUU
rpadoB
MHoxecTBa 4 MHOX%€ecTBO 1 [ToBTOPATH N3y4EHHOE U BBICTPAUBATH CUCTEMY
II0IMHOKECTBO. 3HaHUU. Pemars 3a1auu Ha IpEACTaBICHUE U
[Ipumeprr MHOXKECTB B ONMCAHUE JAHHBIX C IOMOLIBIO H3yYEHHBIX
OKPYXKaIOILEM MHUDE. XapakTepucTHK. PemaTe 3a1aumn Ha
[Iepeceuenue u IIPE/ICTABIICHHUE TPYIITUPOBAHHBIX TAHHBIX U
o0beMHeEHNE OIHCAaHMUE CITy4alHOW U3MEHUYMBOCTHU. Pemars
MHOYECTB. 3a/1a4u Ha ONPEJEICHUE YACTOThI CIIy4alHbIX
Juarpammer Ditnepa. COOBITHI, 00CYXK/IEHUE IPUMEPOB CIYIANHBIX
YuciioBble MHOKECTBA. COOBITHIA, 3a]1a4X HA ONMCAHUE MHOXECTB U
[Ipumeprr MHOXKECTB npecTaBieHue nHdopmanuu B Buje rpagos
U3 anreOpbl U
FEOMETPHH.
[Tepeuncnenne
3JIEMEHTOB MHOECTB C
MOMOILBIO
OpPraHMu30BaHHOTO
nepebopa u mpaBuia
ymHOkeHus1. Dopmyna
BKJIFOUEHMUSI-
VCKITFOUEHUS
BepostHocTh 4 OnemMeHTapHbIe OcBauBaTh MOHATHS: JIEMEHTAPHOE COOBITHE,
CIIy4aitHOTO coObITus. BepostHocTn | ciaydaiiHoe cOObITHE KaK COBOKYITHOCTh
COOBITHS CIIy4aiiHbIX COOBITHH. 6J1aronpUATCTBYIOIUX JI€MEHTAPHBIX
OmneIThI € COOBITUH, PABHOBO3MOYKHBIE 3JIEMEHTapHBIE
PaBHOBO3MOXXHBIMU coObITus. Pemare 3a1a4n Ha BIYMCICHHUE
3JIEMEHTapPHBIMU BEPOSATHOCTEN COOBITHII 110 BEPOSATHOCTSAM
COOBITUSIMH. 9JIEMEHTAPHBIX COOBITUH CITy4alfHOTO OTBITA.
Caydaiinslii BEIOOD. Pemrars 3aa4n Ha BEIYMCIIEHUE BEPOATHOCTEN
[IpakTuyeckas pabot COOBITUH B OTBITAX C PABHOBO3MOKHBIMHU
3JIEMEHTAPHBIMHU COOBITUSMU, B TOM YHCIIE C
IIOMOILBIO KoMIIbroTEPA. [IpoBOANTE U H3y4aTh




OIIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMH, B TOM YHUCIIE C UCIOJIH30BAHUEM
MOHET, UTPAJIbHBIX KOCTEH U IPYTUX MOJEIEH B
X0JIe MPAKTUYECKON PabOTHI

OnwucarenpHas N3mepenue OcBauBath MOHSITHS: TUCTICPCUS U CTAHIAPTHOE
CTaTHCTHKA. paccenBaHUs OTKJIOHEHUE, UCTIOJIb30BATh ATH
PacceuBanue YHCIIOBOTO MaccHBa. XapaKTePUCTHKY JIJISl OTIMCAHUS PACCCUBAHUS
TTAHHBIX Hucnepcust u TAHHBIX. BBIIBUTATH TUIIOTE3HI 00 OTCYTCTBUU
CTaHJIapTHOE WM HAJIMYWU CBSI3H IO UarpaMmMaM
OTKJIOHEHUE YUCJIOBOTO | paccemBaHus. CTPOUTH AUArpaMMBbl
Habopa. CBoiicTBa paccenBaHus IO UMEIOIITUMCS JaHHBIM, B TOM
JUCTICPCUU U YHUCJIEe C IOMOINIBIO IU(PPOBBIX PECYPCOB
CTaH/IaPTHOTO
OTKJIOHEHHUSI.
JuarpaMmsl
paccemBaHUS JIBYX
Ha0II0aeMBIX
BeanuuH. JInHeHas
CBsI3b HA JUarpamMme
paccerBaHUsl.
[IpakTnueckas pabora
Brenenue B Hepero. [lepeso OcBanBaTh MOHATHUS: IEPEBO Kak rpad 6e3
TEOPHUIO CIIy4aiiHOTO IIMKJIa, BUCSYast BEpIIMHA (JINCT), BETBh JIEPEBA,
rpadoB JKCIIEPUMEHTA. yTh B JIEpeBe, IuameTp aepena. M3yqarsb
CBolicTBa I€pEBbHEB: CBOICTBA JIepeBa: CYIIECTBOBAHUE BUCSIYEH
€MHCTBEHHOCTb MYTH, BEPILHHBI, €IUHCTBEHHOCTh IYTH MEXY JBYMSI
CBSI3b MEXKY YHCIOM BEPIIMHAMU, CBSI3b MEXIY YHUCIOM BEPIIHH U
BEPIINH U YUCIIOM ymciioM pédep. Pemare 3a1aun Ha IOUCK U
péoep. [lonsarue o MepeUYrCICHNE MyTel B JIEPEBE, ONPEICTCHUE
IUIOCKUX Tpadax. yyclia BepIIuH win pédep B IepeBe, CBONCTBA
Pemenue 3amau c IUIOCKUX TpadoB
MOMOUIBIO JIEPEBHEB
Jloruka Jlorudeckue cor3bl W3ydaTh METO/bI U CTPYKTYPY MaTeMaTHYECKUX

«» n «1JIN». CBa3b
MEXK]1y JIOTUYECKUMHU
COI03aMH U
ornepanusIMu HaJl
MHO’KECTBAMHU.
Hcnonn3oBanue
JIOTHYECKHUX COI030B B
anredpe

YTBEPKACHUM, COJIEPKALTUX JTOTMUYECKHe
coro3bl. OcBaMBaTh UCIMOJIB30BAHUE JIOTHUECKUX
COI030B IIPU MOCTPOCHUU CUCTEM U
COBOKYITHOCTEW ypaBHEHUI U HEPABEHCTBO OT
MPOTUBHOTO

Onepanuu Haj
CIIy4aiHBIMU
COOBITHSIMHU.
Cnoxenue
BEPOSITHOCTEN

CrnyuaitHbie cOOBITHS
KaK MHOXECTBa
AIIEMEHTaAPHBIX
COOBITHIA.
[IpoTuBOMONIOKHEIE
coObITus. Onepanuu
HaJl COOBITHSIMU.
dopmyna cloKeHUs
BEPOSITHOCTEN

OcBauBath NOHSTHS: B3AUMHO
POTUBOMOJIOKHBIE COOBITHS, ONIEPALIUH HA
COOBITUSIMH, O0OBbETUHEHNE U IIepeceUeHUe
COOBITUH, COBMECTHBIE 1 HECOBMECTHBIE
coObITus. M3yuaTh TEOPEMBI O BEPOSTHOCTH
o0BbeuHeHNs IBYX coOBITUH ((hopMyIbI
CIIOXeHMs BeposiTHOCTEN). Pemars 3anaun, B
TOM YHCJI€ TEKCTOBBIE, HA BBIUYMCIIEHUE
BEPOSATHOCTEH 00BETMHEHNS U TTepeCceUeHUs
COOBITUH C TOMOIIBIO YHCIOBOM MPSIMOiA,
Juarpamm Dinepa




YcnoBHas ) [IpaBuiio ymMHOXeHUS OcBauBath MOHSTHS: IPABUIIO YMHOKEHHUSI
BEPOSITHOCT, BEPOSITHOCTEM. BEPOSITHOCTEN, yCIOBHAs BEPOSITHOCTD,
YMHOXEHUE VYcnoBHas HE3aBUCHMBbIE COOBITHUS, IEPEBO CITyYaliHOTO
BEPOSITHOCTEM, BEPOSITHOCTD. onbITa. Pemare 3a1a4u Ha ONpENCIICHUE U
HE3aBUCUMBIE [IpencraBnenue CBOMCTBa HE3aBUCUMBIX COOBITHII. PemaTh
COOBITHS CIIy4aiiHOTO 3a/1a4¥ Ha ITIOMCK BEPOSTHOCTEM C
9KCIIEPUMEHTA B BUJIE HCIIOJIb30BAHNEM JIEPEBA CIIY4alHOTO OIbITa
nepesa. HezaBucumbie
COOBITHA
IToBTOpEHNME, ) PaccenBanue naHHbIX B [ToBTOpATE N3y4EHHOE U BBICTPAUBATh CUCTEMY
00o0menue, YHUCIIOBBIX MAaCCUBAX. 3HaHMH. Pemare 3a1aun Ha nIpeCcTaBlIeHUE U
cucTeMaTrusar Onepanuu Hax OTIMCAaHKE JaHHBIX C TOMOIIbIO U3YYEHHBIX
us 3HaAHUU MHO>KECTBAMU U XapaKTepUCTUK. Pemiars 3ajaun ¢ npuMeHeHueM
COOBITHSIMH. rpados. Pemars 3a1aun Ha HaX0X/I€HUE
BepostHocTh BEPOSITHOCTH CITy4alfHOTO COOBITHS 110
CIIy4aifHOTO COOBITHS. BEPOSITHOCTSIM 3JIEMEHTapHBIX COOBITUH.
Cnoxenue u PemaTs 3aaun Ha HaXOXKJEHHE BEPOSITHOCTEH
YMHOKEHHUE 00BbeMHEHUS U TIEpEeCeUeHHs COOBITHI, B TOM
BEPOSITHOCTEM. YHClie HE3aBUCUMBIX, C UCIIOJIb30BaHUEM
JlepeBps U II0CKUE rpaduueckux npeacTaBIeHui
rpadbl
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IIPOrpaMMme
9 KJIACC
HaumenoBanu Komm OCHOBHOE COJIep)KaHUE OCHOBHBIE BU/IBI ICATEIILHOCTH 00yYarOIINXCS
€ paszena 4ECTB
(TemnI) Kypca 0
4acoB
IToBTOpEHHE 3 IIpencraBnenue [ToBTOpATH N3y4EHHOE U BBICTPAUBATh CUCTEMY
Kypca 8 JAHHBIX. 3HaHMU. Pemiare 3a1auy Ha IPEICTaBICHNAE U
KJj1acca OnucarenpHas OIMCaHUE JaHHBIX. Pemars 3a1aun Ha
cratuctuka. Onepauuu HaXO0KJICHUE BEPOSITHOCTENH 0ObEIMHEHUS U
HaJl COOBITUSIMH. nepeceyeHus COObITHM, B TOM YHCIIe
He3zaBucumocts HE3aBUCHMBIX C HCIIOJIb30BaHUEM IpapUUECKUX
coObITui. [lepeBbs u IIPEJICTABJIICHUH U €pPEBA CIIy4aliHOTO OIbITA
TI0CKue Tpad
OneMEHTHI 6 Komb6unatopnoe OcBauBaTth NOHATHUSA: KOMOMHATOPHOE MPABUIIO
KOMOMHATOPH IIPABUJIO YMHOKEHHUSI. YMHOJKEHUS, YIOPsAJOUYEHHAas napa, Tpouka
KH IlepecranoBKM 1 00BEKTOB, MEpecTaHOBKA, (haKTOpHAIl YUCIIa,

¢daxTopuan. Yucno
COYETaHUU U
TpeyronpHuk [lackas.
CaolicTBa yncen
couetaHuii. bunom
Hrerorona. Penrenne
3a7a4 ¢
HCIIOJIb30BAHUEM
KOMOMHATOPHKHI

COYETAaHUE YNCIIO COYETAHUN, TPEYTOJIBHUK
[Tackans. Pemars 3agaun Ha nepeynciIeHue
KOMOWHAIMHA, KOJIMYECTBA 3I€MEHTApHbBIX
COOBITUH, HAXOKJIEHUE BEPOSTHOCTEN COOBITHI
C IPUMEHEHUEM KOMOMHATOPUKH, B TOM YHUCIIE C
MCII0JIb30BaHUEM TpeyroyibHUKa [lackans.
Pemats 3a1aun Ha IpUMEHEHNE YHUCIIA
coueTaHui B ajredpe (CokpariéHHoe
yMHOeHue, 6uHoM HprotoHa)




I'eomerpurueck I'eomerpuueckas OcBauBaTh MOHSATHUE TEOMETPUUECKOMN
ast BEPOSITHOCTb. BEpPOSATHOCTH. Pemars 3a1a4n Ha HaxOoXIeHUe
BEPOSTHOCTH Crydaiinslii BEIOOD BEpPOSITHOCTEN B OIBITAX, PEACTABUMBIX KaK
TOYKHU U3 GUTYpHI HA BBIOOP TOUEK U3 (PUTYpPBI HA TUIOCKOCTH
IJIOCKOCTH, U3 OTpe3Ka, | (MHOTOYrojibHHMKA, Kpyra), U3 OTpe3Ka Wi Jyru
U3 JIyTU OKPY’KHOCTHU OKPYKHOCTH, U3 YUCIIOBOTO ITPOMEKYTKA
WcnpiTanus Wcnpitanusd. Yenex u OcBauBath MOHSTHUS: UCIIBITAHUE, JIEMEHTAPHOE
bepnymn Heynada. Cepust coOBbITHE B UCIIBITAHUU (YCIIEX U HEyaya),
VICIIBITAaHUH 10 IIEPBOTO | CEpUs UCIBITAaHUM, HACTYIUIEHUE IIEPBOTO
ycnexa. Cepus ycriexa (Heyauu), Cepys UCIIbITaHU M
ucnbITaHui bepHyim. bepnymn. Pemars 3a1aun Ha HaX0XKACHUE
BepositHocTH cOOBITHI BEPOSITHOCTEN COOBITHI B CEpUU UCTIBITAHUN 710
B CEpUH UCIIBITAHUHI nepBoro ycrexa. Pemare 3a1auun Ha
bepnymnu. CnyqaitHblii HaXOXXJIEHNE BEPOSITHOCTEH COOBITUI B CEpUU
BBIOOP M3 KOHEUHOTO UCIIBITaHUI bepHyIIM, B TOM 4HCie C TOMOLIBIO
MHOKECTBA 1M (QPOBBIX pecypcoB
Crnyuaiinas CrnydaifHas BeTUYMHA OcBauBaTh MOHATHUS: CITy4yaiiHasl BEIMUMHA,
BEIWYMHA W pacrpeeiecHne 3HAYEHHUE CIIy4ailHOW BEJIMYHHBI,
BEPOSITHOCTEM. pacnpenenenne BepoaTHocTel. M3yyaTh, B TOM
[Ipumeps! citydaliHbIX YHClie C TOMOIIBIO IU(PPOBBIX PECYPCOB, U
BeJINYMH. BakHbie 00CyXJaTh MPUMEPBI AUCKPETHBIX U
pacnpeneneHus — HENPEPBIBHBIX CIyYalHBIX BETUYHH (B TOM
YHUCJIO MONBITOK B YHUCJIE POCT U BEC YEJIOBEKA, YACIECHHOCTh
CEpUHU UCIBITAHUN 10 HaceJIeHUs, CTOUMOCTb TOBApPOB U YCIIYT),
IIEpPBOTO ycrexa u CIIy4aliHbIX BEJIMYMH, CBA3aHHBIX C U3YYCHHBIMH
YHCJIO YCIIEXOB B CEPUM | CIIy4allHBIMH OIBITAMU
ucnsiTanui bepuymim
(reomeTpuyeckoe u
OMHOMMAIBHOE
pacrpeeneHus )
Yucnosele Marematuueckoe OcBauBath MOHATHS: MATEMaTUYECKOE
XapaKTEepPUCTH O’KHJAHHE CIy4alHOU 0’KHJaHUE CIy4aiiHOW BEJIMYHHBI, JUCIIEPCUS U
KH CIIy4alHbIX BEJIMYMHBI. CTaHapTHOE OTKJIIOHEHHUE CIy4alHOU
BEJIMYHH DU3NYECKUN CMBICI BEIMYMHBL. PemaTs 3a1auu Ha BBIYMCIICHUE
MaTEMaTH4ECKOI O MaTEMaTHYECKOT0 OKUAAHUS U JUCIIEPCUU
oxxupanus. [Ipumepsl JUCKPETHOM CIIy4aliHOM BEJIMYMHBI 110
UCIIOJIb30BaHUs 3alaHHOMY PAaCIIPEIEICHHUIO, B TOM YHCIIE 3a/a4,
MaTEMaTHYECKOI 0 CBSA3aHHBIX CO CTPAXOBAHUEM U JIOTEPESIMHU.
oxxupanus. lucnepeus 3HAKOMMTBHCA ¢ MATEMaTHYECKUM OKUJAHUEM U
Y CTaHJIapTHOE JMcriepcuell HEKOTOPBIX paclpeesieHui, B TOM
OTKJIOHEHHUE YHCJIE PACIIPENEIICHUS CIIydailHOM BETNYUHBI
CJIy4aliHOM BEIMYUHBL. «YHCIIO YCIIEXOB)» B CEPUU UCIIBITAHUI
CaoiicTBa bepnymn
MaTEMaTH4ECKOIO
O’KUJaHUS U
JUCIIEPCHH.
Maremarnueckoe
0’KUJaHUE U
JHCTIEPCUS N3YUEHHBIX
pacrpeneiIeHun
3akoH Hepasenctso N3yuaTh yacToTy COOBITHS B TOBTOPSIOIIUXCS
60JIBIINX YeOnlieBa. 3aKoH CIIy4aliHbIX OIIBITAX KAK CIy4alHYIO BEIMUYUHY.




qucel 00JIBIINX YHCEIL. 3HaKOMUTHCS 3aKOHOM OOJIBIIMX YMCEIT KaK
Maremarnueckue MaTE€MaTHYECKUM BBIPAKEHHUE CTATUCTUYECKON
OCHOBAHUS U3MEPEHUS YCTOMYMBOCTH 4acTOT U CPETHUX 3HAUCHUH.
BeposiTHOCTEN. Poib n Pewrars 3a1aun Ha U3MEPEHNE BEPOSITHOCTEN €
3HAUEHUE 3aKOHA noMo1bto 9actoT. OOCYXIaTh poJib 3aKOHA
OOJIBIINX YKCEIN B 001pIINX YKceNl B 000CHOBAaHUU YaCTOTHOTO
HayKe, B IPUPOJE U METO/1a U3MEPEHMSI BEPOSITHOCTEH, B IPUPOJE U
00l1IeCTBE, B TOM YHCIIE B 00IIlECTBE
B COLIMOJIOTMUECKUX
00cie10BaHusIX U B
U3MEPEHUSIX

IToBTOpEHME, 4 BepostHocTn [ToBTOpATE N3y4EHHOE U BBICTPAaUBATh CUCTEMY

00o01enue, CITy4ailHBIX COOBITHIA. 3Hanuii. PelraTe 3agaun Ha HAXOKIECHUE
cucTeMarusarg DneMeHTbI BEPOSITHOCTEN B CEPUSX HE3aBUCUMBIX
us 3HAHUU KOMOMHATOPHKH. UCIBITAHUH, B TOM YHCJIE C TOMOIIBIO

Cepus ucnblTaHUN KOMOMHATOpHBIX (pakToB U popMmyi. Pemats
bepnymu. Crnyqaitabie 3a7]a4M Ha OTIPEACIICHUE CBOMCTB
BEJTUYUHBI U pacnpeneneHuii, HaXx0K/IeHue MaTeMaTHYeCKUX
paclnpeneneHus. 0’KMJIaHUM U TUCIIEPCUI U3YYEHHBIX
Yucnossle pacnpenenenuii. O6cyxaaTh poJsib 3aKOHA
XapaKTEePUCTUKHU OOJIBIINX YKCEN B HayKe, B IPUPOJIE U B
CITyJailHBIX BEJIMYHH. oO1ecTBe
3aKoH OOJIBIINX YHCET
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