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®denepanpHasg pabodas mporpamma o y4yeOHOMYy mnpeaMery «MaTtemaTuka»
(yrmyOneHHBIH ypoBeHB) (mpeameTHas obnacte «MaremaTuka W WHGOPMATHUKAY)
(amee COOTBETCTBEHHO — IporpaMmMa IO MaTEeMaTHKE, MAaTeMaTuKa) BKIIOYAeT
HNOSCHUTEIbHYIO 3allUCKY, COJAepXaHue OOydeHHUs, IUIAHUPYEMBbIE pPE3yJIbTaThl
OCBOEHUS IIPOrPaMMBI [10 MATEMATUKE, TEMAaTHUECKOE JIAHUPOBAHUE.

MNOACHUTEJBHASA 3AIINCKA

[IporpamMMa mo maTemaTwke YTIIyOJIEHHOTO YPOBHs aisi oOydaromuxcs 7-9
KiaccoB pazpadotana Ha ocHoBe PI'OC OOO. B nporpamMme 1o MaTeMaTUKe YUTECHbI
e W TOJOXEHUs KOHLEMIUU pa3BUTHS MaTEeMaTHYeCKOro oO0pa3oBaHHsS B
Poccuiickon denepanum.

[IpenmMeroM MaTeMaTHKU SBISAIOTCS (yHIAMEHTalbHbIE CTPYKTYpPbl HAIIETO
MUpa — MPOCTPAHCTBEHHbIE (POPMBI U KOJIMYECTBEHHbIE OTHOIIEHUS (OT MPOCTEUIINX,
YCBaMBAEMbIX B HEMOCPEACTBEHHOM OIIBITE, 1O JOCTATOYHO CIIOKHBIX, HEOOXOAUMBIX
JUIsl  pa3BUTUSA HAYYHBIX U MPUKIAAHBIX uUAed). MaremaTuueckue 3HaHUS
00€ecreynBaOT MOHUMAHUE MPUHLUIIOB YCTPOMCTBA U MCHOJIB30BAHUS COBPEMEHHOM
TEXHUKH, BOCHPHUATHE W  HMHTEPOPETALMIO  COLMAIBHOM, 3KOHOMHYECKOM,
MOJIMTUYECKONH MH(POpPMAUH, JAIOT BO3MOKHOCTH BBINIOJHATh PacyeThl U COCTABIISTh
QITOPUTMBI, HAXOJUTh M MPUMEHATH (OPMYIIbI, BIAJETh MPAKTUYECKUMU TIpUEMaMHu
r€OMETPUUYECKUX U3MEPEHUI U IOCTPOCHUI, YU TATh MH(DOPMALUIO, TPEICTABIECHHYIO B
BUJIe TaOnUL, OUarpaMM M TpauKOB, >KUTh B YCJIOBHUSIX HEONPEIEICHHOCTH U
MOHUMAaTh BEPOATHOCTHBIM XapakTep Ciy4yailHbIX cOObITHH. M3ydueHue maremaTuku
dbopmupyeT y 00ydaromuxcs MaTEMaTUYECKU CTUIIb MBIIIUICHHUS, TTPOSBIISIFOLIUIICS B
OTIpe/IeNICHHBIX YMCTBEHHBIX HaBblkax. OOyuaroluecsi OCBaMBalOT TaKUe MPUEMBI U
METO/IbI MBILIUICHHUS, KaK MHTYKIUS U TeIYKIHsI, 0000IeHIE M KOHKPETU3AIsl, aHAJIN3
Y CHHTE3, KJIaccu(puKanus u cucreMarusaius, abcrparupoBanue u aHanorusi. OObeKThI
MaTEeMaTUYECKUX YMO3aKIIOUEHUN, NpaBWiIa HUX KOHCTPYMPOBAHUSI PACKPHIBAIOT
MEXaHU3M  JIOTMYECKUX  IOCTPOCHUM,  CIMOCOOCTBYIOT  BBIPAOOTKE  yMEHUS
dbopmynupoBaTh, 0OOCHOBBIBATh M JIOKa3bIBATh CYXACHHS, TEM CaMbIM Pa3BUBAIOT
JIOTUYECKOE MBIIIJICHUE.

N3ydyenne wmaTemaTuku oOecrneyuBaeT (OPMHUPOBAHUE AJITOPUTMUYECKOM
KOMIIOHEHTbl MBIIUICHHSI W BOCIWTAHWE YMEHUN JEWCTBOBATh I10 3aJaHHBIM
aIropuT™MaM, COBEPILIEHCTBOBATh M3BECTHBIE M KOHCTPYHPOBATh HOBbIE. B mpouecce
pelleHuss 3aJa4 — OCHOBOM Y4eOHOHl JesATENbHOCTH Ha YpPOKax MaTeMaTHKH —
Pa3BUBAIOTCS TBOPUYECKAs U NMPUKIAJAHAS CTOPOHBI MBIIIUICHUSI.



OOyueHue MaTeMaTHKe JaeT BO3MOKHOCTh PAa3BUBATh Y 00YUYaIOIIUXCSA TOYHYIO,
palroHaIbHYI0 U WH(OPMATUBHYIO pedb, YMEHHE OTOMpATh HauboJiee MOAXOAIINE
A3BIKOBBIE, CHMBOJMYECKHE, I'pa)UUEeCKUe CpPEACTBA JJIs BBIPAXKEHMs CYXICHUH U
HarJsAHOTO UX MPEICTaBICHMUS.

[Tpu n3yuyeHun MaTeMaTHKU OCYHIECTBIIAETCS 00Iee 3HAKOMCTBO C METOJaMHU
MO3HAHMSI IEHCTBUTENIBHOCTH, IIPEICTABICHUSIMH O IIPEIMETE U METO/IaX MaTEMATUKH,
UX OTJIMYUM OT METOAOB JPYI'MX €CTECTBEHHBIX M TyMaHUTApHBIX HayK, 00
0COOEHHOCTSIX MPUMEHEHUSI MATEMATUKH JIJIsl PEIICHUSI HAYYHBIX M TPUKIIATHBIX 3a/1a4.

Marematnueckoe obpazoBanue B Poccuiickoii denepanuu IT0JKHO peniaTh, B
YaCTHOCTH 3aJ]aui 00eCIIeUeHUs CTPAHbI BBITYCKHUKAMU, MaTeMaTUYecKasi IOAr0TOBKa
KOTOPBIX JOCTATOYHA JUIsl MPOJOJKEHUsI 00Opa30oBaHMs B Pa3JIMUHBIX HAIPaBJICHUSX,
BKJIIOYasi MaTeMaTHYECKHUE HCCIeN0oBaHus, padboTy B cdepe HHGPOPMALMOHHBIX
TEXHOJIOTHM, NpernojaBaHUe MaTeMAaTUKH, C OJHON CTOPOHBI, U HPUMEHEHUE
MaTEMaTHKHU B IPYTUX HayKaX, B MH)KCHEPHO-TEXHOJOTHYECKON U COIMANBbHON chepe
C Ipyroi cTopoHsl. [ obecrneueHus: TOCTHKEHUSI COOTBETCTBYIOIICH ATUM 3a/1adam
MaTEMaTHYECKON MOJATOTOBKMA OOYYAIOIIMXCS, JJIS YAOBJICTBOPEHHUS UX 3alpPOCOB H
BO3MOKHOCTEH TMpeAHa3HayeHa MporpamMma yriyOJIEeHHOIO HM3YyYEeHHs] MaTeMAaTHUKH.
[IporpamMmMa o MaTemMaTHKe YrJIyOJEHHOTO YPOBHS JAa€T BO3MOKHOCTh PacIIUPUTh U
yIIyOuTh KPYr M3y4aeMbIX BOIIPOCOB, CO3/1aTh 0oJiee IEIOCTHOE NPEICTaBICHUE O
CUCTEME MaTeMaTHUUECKUX 3HaHWM, COpMUpPOBATH O0Jiee YCTOMUMBBIE U OCO3HAHHBIE
YMEHHSI.

[TpuopureTHBIME LIETSIMU 00yUYEHHS MaTeMaTKe B 7—9 Kiaccax sSBISIOTCS:

dbopMUpOBaHNE LEHTPATBHBIX MATEMAaTHYECKHX MOHITHHA (YUCIIO, BEIUYUHA,
reoMeTpudeckas Qurypa, nepeMeHHasi, BEpOsITHOCTh, (YHKIMS), 00eCIeUnBarOIMIUX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMAaTUYECKOT0 00pa30BaHMs 00yUJaroIInuXCs;

MOJIBEICHNE OOYyYaroIMXCsl Ha JOCTYIIHOM JJsi HUX YPOBHE K OCO3HaHUIO
B3aMMOCBSI3U MaTEMATUKHU U OKPY>KAIOILIEr0 MUpPa, TOHUMAaHUE MAaTEMAaTHKHU KaK YacTH
o0IIIe# KyJIbTYpHI YEJIOBEUECTBA;

pPa3BUTHE HWHTEJUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH oOydaroumxcs,
MO3HABATENBHON aKTUBHOCTH, UCCIEAOBATEIHCKUX YMEHHUM, KPUTUIHOCTH MBIIIIJICHHS,
WHTEpeca K U3YUYCHUIO MaTEeMaTHKU;

dbopmupoBanre (GYHKIUOHAIBLHOW MaTEeMaTHYECKONM TIpaMOTHOCTU: YMEHHUS
pacrno3HaBaTh NPOSBICHUS MAaTEMaTHUECKUX MOHITHI, OOBEKTOB U 3aKOHOMEPHOCTEH
B peaJbHBIX XU3HEHHBIX CUTYalMsIX M MPHU U3YUYEHUU JIPYTHUX y4EOHBIX MPEIMETOB,
NPOSIBJICHUS] 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OpMYyIMpOBaTh HMX Ha SA3bIKE
MaTeMaTUKM M CO3/1aBaTb MAaTEMaTHUYECKUE MOJIENM, IPUMEHATh OCBOEHHBIN



MaTeMaTUYeCKUM ammapar g pelIeHUsT MPaKTUKO-OPUEHTHUPOBAHHBIX —3ajady,
HMHTEPIPETUPOBATH U OLICHUBATH MMOJTYUYCHHBIC PE3YJIbTATHI.

OCHOBHBIC JIMHUM COJIEp’KaHUSA MPOrpaMMbl 1O MaTeMaTuke B 7—9 Kiaccax:
«Hucna v BEIYUCICHUNY, «Asredpay («Alredpandeckue BhIpaXXeHUs», « Y PaBHCHHS U
HepaBeHCTBa»), «Dyukiun», «l'eomerpus («['ecomerpudeckue ¢GUTypel U UX
CBOMCTBa», «3MepeHrne reoMeTpUYECKUX BEeITUUHHY), « BEposITHOCTh M cTaTHUCTHKAY.
JlaHHbBIE TUHUM PA3BUBAIOTCS MApAJJICIBHO, KaXK/1asi B COOTBETCTBUU C COOCTBEHHOM
MPUPOIOM U TPATULIMSAMHU, OJHAKO HE HE3aBUCHUMO OJHa OT JPYrod, a B TECHOM
KOHTAKT€ U B3aUMO/JICHCTBUMU.

ConepxaHue mporpaMMbl [0 MaTEMAaTHKE, pacCIpeleIEHHOE IO TrojaMm
oOy4eHHs, CTPYKTYPHUPOBAaHO TakuM oOpa3oM, 4YTOObI KO BCEM OCHOBHBIM,
MPUHIMITHATIBHBIM BOMpocaM oOydJaroniuecss oOpamainuch HEOJHOKPATHO, YTOOBI
OBJAJCHUE MATEMAaTUYECKUMHU TMOHATHUSIMA W  HAaBBIKAMU  OCYIIECTBISJIOCH
MOCJIEA0BATEIBLHO U MOCTYNATEIbHO, C COOIOICHUEM MPUHIUIIA TPEEMCTBEHHOCTH, a
HOBBIC 3HAHUS BKIIOYAJIUCh B OOIIYI0 CHUCTEMY MaTeMaTHYECKHX IpeACTaBICHUM
00yyJaroImuxcsl, pacivpss v yriryossia ee, 00pa3ys IPOYHbIE MHOKECTBEHHBIE CBSI3HU.

B cootBerctBum ¢ DPI'OC OOO wmaremaTuka sBISeTCS 00s3aTEIbLHBIM
MPEMETOM Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs U U3ydaeTcs Ha yriayOJIeHHOM
YpOBHE B paMKaxX CIENYIOIUX YYeOHBIX KypcoB: «Anrebpa», «I'eomerpusy,
«BeposTHOCTh U CTATUCTUKA.

O01ee YuC/10 4YaCOB, PEKOMEHI0BAHHBIX [IJI51 H3yYeHHUs1 MaTeMaTHku, — 816
yacoB: B 7 kyacce — 272 yaca (8 yacoB B HeleJI10), B 8 ki1acce — 272 yaca (8 yacoB
B HeJes10), B 9 kiacce — 272 yaca (8 4yacoB B He1eJI10).

Bo3MoxkHa KOppEeKTUPOBKAa OOIIEro YKCIa YacOoB, PEKOMEHJIOBAHHBIX JIJIst
M3Y4YCHUsI TMpeaMeTa, € YYEeTOM WHIAMBUIYAJTBHOTO TOIX0Ja 00pa3oBaTEIbHBIX
OpraHu3alvii K yriayOJeHHOMY HW3y4YeHUI0O MAaTeMaTHKH, B paMKaxX COOJIOICHUS
TUTUEHUYECKUX HOPMATHUBOB K HEJEIHHOM 00pa30BaTeIbHON HArPy3Ke.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUA IIPOI'PAMMBI 110
MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

OcBoeHue MaTeMaTUKH [OJDKHO oOOecnedynBaTh JAOCTHKEHHWE Ha YPOBHE
OCHOBHOIO 0011ero oOpa3oBaHMUs JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX
o0pa30BaTeNbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI



JINYHOCTHBIE XapaKTEPU3YIOTCA: PE3YJIbTATHI:

1) maTpuoTHYecKoe BOCIUTAHME:
NPOSIBJIECHUEM HHTEpEca K MPOUNUIOMY M HACTOSIIIEMY POCCHUKCKOM MaTEMaTHKH,
LEHHOCTHBIM OTHOILIEHHEM K JIOCTHKEHHSIM POCCHUICKMX MAaT€MAaTUKOB U POCCUMCKOMN
MaTeMaTU4YECKOW IIKOJbI, K MCHOJIb30BAHUIO ITUX JTOCTUKEHUU B JIPYTUX HAyKax U
NPUKJIAJAHBIX cdepax;

2) TrpaIaHCKoe H TyXOBHO-HPABCTBEHHOE BOCIUTAHME!
TOTOBHOCTHIO K BBITIOJHEHHUIO OOS3aHHOCTEH TpakJaHWHA U peau3allid €ro IMpas,
MPEACTABICHUEM O MaTEeMaTHYECKUX OCHOBaX (PYHKIMOHMPOBAHUSA Pa3IUUYHBIX
CTPYKTYp, SIBJICHUH, NpPOLEAYyp TpakIaHCKOro oO0ImiecTBa (Hampumep, BBIOOPHI,
ONpOCHI), TOTOBHOCTBIO K OOCYKICHHIO O3TUYECKUX MpOoOJIeM, CBSI3aHHBIX C
[IPAKTUYECKUM IMPUMEHEHUEM JOCTHKEHUN HAyKHU, OCO3HAHUEM BA)KHOCTU MOPaJIbHO-
TUYECKUX MPUHIUIIOB B IEATEIIBHOCTH YUYEHOIO;

3) Tpy10BOe BOCIMTAHUE:
YCTAHOBKOHM Ha AKTMBHOE y4acCTHE B PEIICHUU NPAKTUYECKUX 3a7a4 MATEMATUYECKOU
HaIlPaBJICHHOCTH, OCO3HAHMEM BAXXHOCTM MaTEMaTUYECKOro o00pa3oBaHUsl Ha
MPOTSDKEHUH BCEH KU3HU JUJIS YCHEIIHOMW MNpPO(ECCUOHANbHOW NIEATEbHOCTH U
pa3BUTHEM HEOOXOJIMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOPOM U TMOCTPOCHUEM
WHJUBUTyaIbHOW TPAaeKTOPUU OOpa30BaHUA U JKU3HEHHBIX TUIAHOB C YYETOM JTUYHBIX
MHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCIIUTAHUE:
CIIOCOOHOCTBIO K AMOLIMOHAJIBHOMY M 3CTETHUYECKOMY BOCHPHUATHUIO MATEMATUUYECKUX
O0OBEKTOB, 3a/ay, pEHICHUM, pacCyXJACHUH, YMEHUIO BHUIETh MaTeMaTUYECKHUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHUS:
OpHUEHTAILMEN B JESITEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HayUHBIX MPEICTaBICHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS YEJIOBEKa, MPUPOIBI U 0OIECTBA, TOHUMAHUEM
MaTeMaTUYeCKON HAayKU Kak c(hepbl UeTOBEUECKOM NESITEIbHOCTH, TANOB €€ PAa3BUTHUS
M 3HAYUMOCTH JUISl Pa3BUTHS LMBUIN3ALMH, OBJIAJICHUEM S3bIKOM MAaT€MaTUKH W
MaTeMaTUYECKOW KyJbTYpPOU Kak CPEACTBOM MO3HAHUS MUPA, OBJIAJECHUEM HABBIKAMHU
HCCIIEIOBATENIbCKOM AEATEIbHOCTH;

6) ¢pusuyeckoe BocnuTanue, (GopMHUPOBAHHE KYJLTYPbI 3/0POBbSI U

IMOLMOHAJIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO IPUMEHSATh MAaT€MaTHYECKHE 3HAHHUsS B HMHTEPECAX CBOETO 3I0POBbBA,
BEJICHUS 37I0pOBOTO 00pa3a *U3HU (30pOBOE MHUTAaHKE, COATAHCUPOBAHHBIN PEXUM
3aHATUI W OTHAbIXa, peryiisipHas (Qu3nyeckas aKTUBHOCTH), CHOPMUPOBAHHOCTHIO



HaBbIKa pedIeKCUH, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa Ipyroro
4eJI0BEKA;

7) 3KoJ0THYeCKOe BOCTIUTAHHE:
OpUEHTalMel Ha IPUMEHEHHE MaTeEMaTUUECKUX 3HAaHUM JJIs1 pelIeHus 3a1a4 B 00JacTu
COXPAHHOCTH OKpYXarolled Cpeapl, IUIAHUPOBAHUS IIOCTYNKOB U OLEHKH UX
BO3MOXKHBIX TIOCJIEJICTBUM Ul OKpY)KaloLIEeHd Cpenbl, OCO3HAHUEM TIJI00AJIBHOTO
XapakTepa 9KOJOTHYECKHUX MPoOJieM U IMyTel X pelieHus;

8) amanTanmus K HM3MEHSIIOIIUMCH YCJIOBHSAM COIHUAIBLHOH M TPHUPOIAHOI

cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBHSAX HEONPENEIECHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Y€pe3 IMPAKTHYECKYIO AESATENbHOCTh, B TOM YHCIIE YMEHHE
YUUTBCS Y IPYTUX JIIOJIEH, MPpUOOpEeTaTh B COBMECTHOM JESITEIbHOCTA HOBBIE 3HAHMS,
HAaBBIKM U KOMIIETCHIIMM U3 OIbITA APYTHX;
HE0OXOJAMMOCTBIO B (POPMUPOBAHMM HOBBIX 3HaHUH, (POPMYyIHUPOBATH UJIEU, TOHSTHS,
rUNoTe3bl 00 00BEKTaX U SIBICHUSIX, B TOM YHUCJIE PaHEe HE M3BECTHBIX, OCO3HABATH
ne(UUUTH COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTE!, IIJIAHUPOBATH CBOE Pa3BUTHE;
CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYID CHUTYallMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYyallMI0 Kak BbI30B, TPEOYyIOIIUNA KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMbIE
pelieHuss W JAeucTBUA, (HOPMYIMpPOBaTH M OLEHUBAaTh PUCKU U IOCIEACTBUS,
(hopMHUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynbrate OCBOEHHUs NpOrpamMMmbl MO MaTeMaTHUKE HAa YPOBHE OCHOBHOIO
oOmiero obOpaszoBaHusi y oOyuaromerocss OyayT copMUpOBaHBI METapeIMETHBIC
pe3yNbTaThl, XapaKTEPUIYIOLIUECS OBJIAJICHUEM MO3HABATEIbHBIMU YHUBEPCAIBHBIMU
y4eOHBIMU  JIEHCTBUSMH, KOMMYHHMKATHUBHBIMA  YHUBEPCAJIbHBIMH  YYEOHBIMU
JNEUCTBUAMM, PETYISTUBHBIMU YHUBEPCAIbHBIMU YUY€OHBIMU JICHCTBUSIMHU.

Ilo3HaBaTesbHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
[lo3HaBaTenbHbIE YHUBEPCATIbHBIE YUeOHbIEC ACHCTBUS 00€CIeYnBaIOT (POPMUPOBAHUE
0a30BbIX KOTHUTHBHBIX IIPOIIECCOB OOyYaromuxcs (OCBOEHHE METOOB IO3HAHUS
OKPYXAIOIEro MHpa, INPUMEHEHHE JIOTMYECKUX, HCCIEHOBATENbCKUX OIepaluii,
yMeHHI paboTaTh ¢ nH(pOpMaLuei).

ba3oBble J1ornyeckue 1eicTBUS:
BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHbBIC MPU3HAKH MAaTEMaTHUYECKUX OOBEKTOB,
HNOHATUN, OTHOIIEHUH MEXAY MOHATUAMH, (POPMYJIUPOBATH ONPEIEICHUS MOHATHUMH,



YCTaHaBIIMBATh CYIECTBEHHBIN MPU3HAK KJIACCU(PUKALINN, OCHOBAHUS JIJIs1 0000IICHUS
Y CPaBHEHUS, KpUTEPHUH MPOBOJAUMOTO AHAIIN3A;
BOCIPUHUMATh, POPMYIMPOBATh U NMPEOOPa30BBIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OTpHULaTeNbHbIE, EAMHUYHBIE, YACTHBIE U OOLIHNE, YCIOBHBIE;
BBISIBJISITH MATEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H U IPOTUBOPEUUS B (PaKTax,
JaHHBIX, HAOJIOJEHUSAX W YTBEPKICHUSX, IpeiaraTb KPUTEPUM JUIsl BBISBICHMS
3aKOHOMEPHOCTEN U MTPOTUBOPEUMH;
MPOBOJIUTH BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JI€IYKTUBHBIX U
MHIYKTHUBHBIX YMO3AKJIFOUEHUHM, YMO3AKIFOUEHUH 110 aHAJIOTHH;
pa30buparh JOKa3zaTelbCTBA MaTEeMATHUYECKUX YTBEPXKACHUN (IpsiMble U OT
IPOTUBHOTO), MPOBOJIUTh CAMOCTOATEIBHO J1I0Ka3aTEIbCTBA MATEMAaTUYECKUX (PAKTOB,
BBICTpauBaTh apryMEHTAaLUI0, MPUBOJUTh HPUMEPBl U KOHTPIPUMEPHI, NMPUMEHSTH
METO]I MaTeMaTUYECKON UHIYKIIUU, 0OOCHOBBIBATH COOCTBEHHBIE PACCYKICHNUS;
BBIOMpPATh CIOCOO peleHus y4yeOHOUW 3amauu (CpaBHHBAaTh HECKOJIBKO BapUaHTOB
pelieHusi, BBIOMpaTh HanboJee MOAXOAAIINI ¢ YYETOM CaMOCTOSITEIbHO BBIJIETIEHHBIX
KpUTEPHUEB).
Bba3oBble uccienoBarenbckme 1eiicTBUS:
UCIIOJIb30BaTh  BONPOCHI  KaK  HCCJENOBATENIbCKMM  MHCTPYMEHT  IO3HAHUS,
bopMyIHUpOBAThH BOIIPOCHI, bukcupytomme MIPOTUBOPEUHE, mpooiemy,
CaMOCTOSITEJIbHO yCTAHaBIMBAaTh HCKOMOE M JaHHOE, (OpMHUPOBATh THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMI0, MHEHHUE;
MPOBOJIUTH MO CAMOCTOSITENIbHO COCTaBJIEHHOMY IUIaHY SKCIIEPUMEHT, HCCIIEJOBAaHUE
10 YCTAaHOBJICHUIO 0COOCHHOCTEN MaTEMaTHUYECKOT0 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB
MEXKTy COOOM;
CaMOCTOATENbHO  (popMynupoBaTh O00O0OIIEHHUS ¥ BBIBOABI IO  pe3yJibTaTam
NPOBEICHHOTO  HAOMIOACHMsS,  MCCIEAOBaHUSA,  OKCIEPUMEHTa,  OICHUBATh
JOCTOBEPHOCTH MOJTYYECHHBIX PE3YJIbTaTOB, BEIBOJIOB U 00OOIICHUI;
IPOTHO3UPOBaTh  BO3MOXKHOE  pa3BUTHE Mpolecca, a TakKe  BbIABUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHUSIX.

Paborta ¢ unpopmanueii:
BBISIBJISITH HEAOCTATOYHOCTh M M30BITOYHOCTH WH(GOPMAIIMH, JaHHBIX, HEOOXOAMMBIX
IUIS peILeHUs 3a]auH;
BBIOMpaTh, aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh MH(DOPMALMIO PA3IUYHBIX BUIOB H
¢dbopM npencTaBICHUS, U UHTEPIIPETUPOBATD
BbIOMpaTh (POpMy IpeacTaBiIeHUs HHPOPMAIIMU U WILTIOCTPUPOBATH PEIIaeMbIe 3a/1a4H
CXE€MaMH, AMarpaMMaMHy, HHOU IpauKoi U UX KOMOMHALIUSAMY;



OIICHUBATh HAACKHOCTh HHPOPMANMK TIO KPUTEPUAM, NPEIJIOKCHHBIM WA
c(hOpMyIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHuKaTHBHBIE YHHBeEpPCAJIbHbIE YUeOHbIe NeiCTBUS:
KoMMyHUKaTHUBHBIE  yHHBEpCaJlbHbIE  y4eOHble  JEeHUCTBHS ~ 00€CIEeUMBAIOT
c(hOpPMHUPOBAHHOCTD COIMAIBHBIX HABBIKOB OOYYAIOIINXCS.

Oo0uenue:

BOCIIPUHUMATh B (hOPMYIUPOBATH CYKJICHUSI B COOTBETCTBHH C YCIOBHSIMH H IEISIMU
oOIIeHus, SCHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3pPCHHUS B YCTHBIX H
MMICbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO0 XOIy PEIICHUS 3aa4dl U IMOTYYCHHBIM
pe3ynbTaTam;

B X0/i€ 00CY’KJI€HUS 3a/1aBaTh BOIPOCHI 110 CYHIECTBY 00CYKIaEMOU TEMBI, POOJIEMBI,
penraemMoii 3a/1a4u, BEICKa3bIBaTh UJIEH, HAlIEJICHHBIE HA MIOUCK PEILICHHUS, COITOCTaBIIATh
CBOM CYXKJICHUS C CY>KJIEHUSMHU JAPYTUX YIYACTHUKOB JHANIOra, OOHAPY>KUBATh pa3inyue
U CXOJACTBO NO3ULUH, B KOPPEKTHOW (opme (popmMyIupoBaTh pa3HOINIACHS, CBOU
BO3PaKCHUS;

MPEACTABIIATh PE3YNbTATH PELICHUS 337a4l, SKCIIEPUMEHTA, UCCIEAOBAHMS, TPOEKTA,
CaMOCTOSITENIbHO BHIOMpaTh (opMaT BHICTYIUICHHS C YYETOM 3a/ad MPE3CHTALUU U
0COOEHHOCTEH ayTUTOPHHU.

CoTpyaHu4ecTBoO:

MOHUMATh U HMCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIUBHUAYATHHOU PabOTHI
MpU pEIIeHWH Yy4eOHBIX MaTeMaTHYeCKMX 3a/lad, MPUHUMATh IIeJIb COBMECTHOM
NEeSATEeIbHOCTH, TUIAHUPOBATh OPTaHU3ALMI0 COBMECTHOM pabOThl, pacnpeaeisiTh BUIbI
paboT, JOrOBapUBAThCs, 0OCYKIATh MPOIIECC U Pe3yJbTaT paboThl, 00001IaTh MHEHUS
HECKOJIbKHX YEJIOBEK;

y4acTBOBaTh B TPYMNMNOBBIX (hopMax paboThl (00CYyX)aeHMS, 0OMEH MHEHUM, «MO3TOBbIE
IITYPMBI» ¥ UHBIE); BBITIOJHITH CBOIO YaCTh Pa0OTHI U KOOPJUHUPOBATH CBOU ICUCTBUS
C IpYTrUMU 4JeHAMU KOMAaHJIbI, OIICHMBATh KA4€CTBO PE3yJibTaTa U KauyeCTBO CBOETO
BKJIaJ]a B OOMIMIA pe3yibTaT MO KPHUTEPHUSIM, CHOPMYITHpPOBAHHBIM YYaCTHUKAMH
B3aUMOJICUCTBHS.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE Y4eOHbIE TeHCTBHSI.

PerynatuBHble yHUBEpCajbHble Y4eOHbIE NEHCTBUSI OOECHEeYMBaIOT (POPMUPOBAHUE
CMBICJIOBBIX YCTAaHOBOK U JKM3HEHHBIX HABBIKOB TUYHOCTH.

Camoopranu3anmsi: BBISIBISTH TPOOIEMBI ISl PEUICHUS B KU3HCHHBIX M YUCOHBIX
CUTyallMsiX, OPUEHTUPOBATHCS B PA3IWYHBIX TOIXOJAX TMPUHATHAS PEIICHUIN
(MHAUBHIyaTbHOE, TPYIIIOBOE);



CaMOCTOSITEJIBHO COCTaBISATh IUJIAH, AJTOPUTM pEIICHUS 3ajayu (WJIA €ro 4YacTh),
BBIOMPATh CTHOCOO PEIICHHS C YYEeTOM HWMEIOIIUXCA PECypcoB H COOCTBEHHBIX
BO3MOKHOCTEH, apTyMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C YYETOM
HOBOM mH(MOpMaIuu.

CaMOKOHTPOJIb:
BJIJIETh CIIOCOOaMU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpollecca U pe3ysibTaTa PeIIeHHs
MaTeMaTUYeCKON 3a/1aui, CAMOMOTHBAIINH U Pe(IICKCHH;
MPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IPHU PEIICHUH 3a]1a4l, BHOCUTH
KOPPEKTUBHI B JICSITEILHOCTH HA OCHOBE HOBBIX OOCTOSITEIBCTB, HAWICHHBIX OIIUOOK,
BBISIBJIEHHBIX TPYIHOCTEM;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA JICATEIBHOCTH ITOCTABJICHHOM LIEJIN U YCIOBHSIM,
OOBSICHSATh TMPUYMHBI JOCTHDKCHHUS WM HEIOCTHIXKEHHUS IIEJIM, HAXOIUTh OIIHOKY,
JaBaTh OLICHKY IPHOOPETCHHOMY OIIBITY.

IMOIMOHAJIbLHbIA HHTE/JIEKT:
BBIpaXaTh AMOIMU TNPU M3YYECHUU MaTeMaTHYECKUX OOBEKTOB U (DaKTOB, J1aBaTh
SMOILIMOHAJIBHYIO OLICHKY PEIICHUS 3a1a4H.

INPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3yabTaThl OCBOEHUS MPOTpaMMbl MO MaTeMaTHKE YIIIyOJIEHHOTO
YPOBHSI IIPEACTABIICHBI M0 TOJlaM O0y4YeHHUs B CIAEAYIOIIMUX pa3liefax MpOorpaMMbl 1O
MaTeMaTUKEe B paMKaxX OTJIEJbHBIX yU4E€OHBIX KypcoB Il 7-9 KiaccoB: «Aunredpay,
«I"'eomeTtpust», «BepoOATHOCTb U CTATUCTUKAY.

Pa3BuTHe JOTMYECKHX TMPEACTABICHU W HABBIKOB JIOTMYECKOTO MBILIJICHUS
0Oy4aroluxcsi OCYIIECTBIISIETCS B paMKaX BCEX HA3BAHHBIX KypCOB HAa MPOTSHKEHUU
Bcex JeT oOydeHusd. [Ipeamomnaraercsi, 4yTo BBIMYCKHHUK 9 Kilacca CMOXKET CTPOHTH
BBICKA3bIBAaHUSI W OTPHIIAHUS BBICKA3bIBAaHUM, PACIIO3HABATh HCTHHHBIE U JIOKHBIE
BBICKA3bIBaHUS, IPUBOJAUTH MPUMEPHI U KOHTPIPUMEPHI, BHIMOJIHITH ONEpaluy Ha
BBICKA3bIBAHUSIMU, CTPOUTH BBICKA3BIBAHUS U PACCYKICHHUS HA OCHOBE JIOTUYECKUX
MpaBuJj, peliaTh JOTUYECKUE 3aJayl, HAYYUTCS MPUMEHSATh METOJl MaTeMaTUYECKON
WHIYKIMH, OBJIaJICET MOHATUSMU: ONpEIeTICHUE, AKCUOMA, TEOPEMA, JI0KA3aTEIbCTBO —
Y HAYYMTCS MCIOJIB30BaTh UX MPHU BBHIMOJIHEHUN YYEOHBIX U BHEY4eOHbIX 3anau. [lpu
3TOM BBEJEHUE OCHOBHBIX JOTMYECKUX MOHATHIA U OCBOEHHE OCHOBHBIX CBS3aHHBIX C
HUMH BUJOB J€ATEIbHOCTH OTHECEHO K Kypcy «BepoATHOCTh M CTaTUCTUKA» M TaKKe
pacnpeziesieHo 1Mo rojaM o0y4eHus.



B pamkax Bcex Tpex KypcoB ocyiiecTBisieTcs: (GOpMHUPOBAaHHE yYMEHHsI BBIOMpPAThH
MOAXOMAIINA METOJ Ul PEUICHUs 3a1a4d, BBIABISTH NPUMEPBI MAaTEMaTHYECKHUX
3aKOHOMEPHOCTEW B MPHUPOAE U OOLIECTBEHHOM »XU3HHU, paclo3HaBaTh IPOSBICHUE
3aKOHOB MAaTE€MaTHKH B HCKYCCTBE, NPHUMEHITh MAaT€MAaTHYECKHE 3HAHMS U OIBIT
MaTEMaTUYECKON JEATEIbHOCTH B CHUTyalUsX peanbHOM ku3Hu. OOydaromumecs
3HaKOMSATCS C HAyYHBIMU PE3yJIbTaTaMU, IOJIy4YEHHBIMH B XO/1€ Pa3BUTHS apUPMETHUKH,
anreOpbl, TEOMETPUU, TEOPHUH BEPOSTHOCTH, CTATHUCTUKH U Y4YaTCS MX OIMCHIBATh,
IIPUBOJAT MPUMEPHI MAaTEMAaTUYECKUX OTKPBITUHA W MX ABTOPOB B OTEYECTBEHHOM M
BCEMUPHON UCTOPHUU HAYKHU.

OEJAEPAJ/IBHASA PABOYAS TIPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» HA YI'VIYBJIEHHOM YPOBHE B 7-9 KITACCAX
HOACHUTEJBHASA 3AIINCKA

AnreOpa sBIIsIETCA OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIET0 00pa30BaHMUS:
OHa 00ecleurnBaeT U3y4eHHE IPYTUX AUCIUIUIMH KaK €CTECTBEHHO-HAYYHOTO, TaK U
T'YMaHHTAPHOTO IUKJIOB, €€ OCBOCHNE HEOOXOIUMO IS MPOJTODKEHHS 00pa30BaHMS U
JUTSI TIOBCEAHEBHOM KM3HM. Pa3BuTHe y OOydarommXxcs HAyYHBIX MPEICTABICHUN O
MPOUCXOXKJIECHUN M CYIIHOCTU alreOpandyecKux aOCTpakiuii, crmoco0e OTpakeHUs
MaTeMaTUYECKOM HAyKOW SBJICHUHW M TIPOILIECCOB B NPHUPOJE MU OOIIECTBE, POJHU
MaTeMaTUYeCKOr0 MOJICTUPOBAHNS B HAYYHOM TMO3HAHUU U B IPAKTUKE CIIOCOOCTBYET
(hOpPMHUPOBAHUIO HAYIHOT'O MHUPOBO33PCHUS U KAYECTB MBITTUICHHSI, HEOOXOIUMBIX IS
ajanTalui B COBpeMEeHHOM 1uppoBoM obiiecTBe. M3yueHnne anreOpsl oOecrneunBaeT
pa3BUTHE yMEHHUS HAONIOAaTh, CPaBHUBATh, HAXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUIEHUS, CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBHIBATH CBOM
JENUCTBUSA, BBIBOJBI, (opMymupoBaTh yTBepkiaeHus. OCBOCHHE Kypca aireOpbl
oOecrieunBaeT pa3BUTHE JIOTUYCCKOTO MBINUICHHUS OOYYAFOIIMXCS: OHH HCIOJB3YIOT
JNCAYKTHUBHBIC W WHIYKTUBHBIC PACCYXACHUSA, OO0O0OIIEHHE UM KOHKPETHU3AIHIO,
abctparupoBannie u aHaimoruto. OOydeHuwe anrebpe mpenanonaraeT 3HAUYUTEIbHBIN
00BEM CaMOCTOSATEIIHLHOW ACATEIHHOCTA OOYYaIOIIMXCS, MOITOMY CaMOCTOSTEIHLHOE
perIcHUE 3a7a9 00YJaIONMMHUCS SBISICTCS peaTu3aluei IesaTeIbHOCTHOTO MPUHITUIIA
o0yueHus.

B ctpykType nporpammel ydyeOHOro Kypca «Anredpa» yriayOoaéHHOTO U3yYeHUs
OCHOBHOE MECTO 3aHWMAIOT COJIep)KaTelIbHO-MeToAnIeckrue nuHuu: «Yucma u
BBIYHUCIICHUSY, «ANreOpandecKue BBIPAKCHUS», «YPaBHCHHS U HEPABEHCTBAY,



«Dynkium». Kaxnas u3 3Tux coaepkaTeabHO-METOAUYECKUX JINHUWA PAa3BUBACTCS HA
MPOTSKEHUU TPEX JIET U3YUCHUS Kypca, B3aUMOJEHUCTBYS C IPYTUMU €ro JIMHUSMU. B
X0JIe H3YYCHHS Kypca OOydJarouuMcs TMPUXOIUTCS JIOTUYECKH PacCyKIaTh,
UCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN A3bIK. B CBA3M ¢ 3THMM B mOporpamMmmy
y4eOHOTO Kypca «Anredpa» BKIIOYECHBI HEKOTOPHIE OCHOBBI JIOTHKH, TTPEICTaBICHHBIC
BO BCEX OCHOBHBIX pa3jellax MaTeMaTHYECKOro 0Opa3oBaHHUS M CHOCOOCTBYIOITHE
OBJQJCHUIO OOYYarOIIMMHCS OCHOB YHHBEPCAJIBHOIO MaTEMaTHYECKOTO S3bIKA.
ConepxaTeIbHOH M CTPYKTYpPHOM OCOOEHHOCTBIO Y4YeOHOTO Kypca «Amredpay»
SIBJISIETCSI €70 UHTETPUPOBAHHBIN XapaKTep.

Conepxxanue nuHUM «HuClIa U BBIYUCIICHUS CIIY’KUT OCHOBOM ISl JAJbHEMIIIETO
M3YYCHHUS] MAaTeMaTUKH, CIOCOOCTBYET PAa3BUTHIO Yy OOYYAIOUIUXCS JIOTHYECKOTO
MBINIJICHUS, (OPMHUPOBAHUIO YMEHHUSI TI0Jb30BAaThCA aAJITOPUTMAaMH, a TaKkKe
MIPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX JJISl TOBCEIHEBHOM >KU3HH.
Pa3BuTre NMOHATHS O 4YKCIIE HA YPOBHE OCHOBHOI'O OOLIEro 0Opa30BaHMS CBSI3AHO C
palMOHAILHBIMUA U UPPALMOHAILHBIMU YUCIaMU, (POPMHUPOBAHUEM TPEACTABICHUMN O
JNEUCTBUTEILHOM 4YHCIIE. 3aBEPUICHHE OCBOCHHUS YHMCIOBOM JIMHUM OTHECEHO K
cpeaHeMy oO1IeMy 00pa30BaHMIO.

Conepxanve IByX anreOpanyecKux JMHUN — « AJreOpandecKue BBIPAKCHUSI) U
«YpaBHEHHS] W HEPABEHCTBAa» CIOCOOCTBYET (OPMUPOBAHUIO y OOYYAIOIIMXCS
MaTeMaTUYECKOro ammapara, HeOoOXOJUMOTo [iJisi pelleHus 3ajad MaTEeMAaTHKH,
CMEKHBIX TIPEAMETOB M OKpYKaroIleh peanbHocTH. Ha ypoBHE OCHOBHOTO 0OIIEro
o0pa3oBaHus YUCOHBIN MaTepHal IPyHIUPYyeTCcss BOKPYT PAllMOHAIBHBIX BBIPAKCHUM.
AnreOpa JEMOHCTPUPYET 3HAYCHHE MaTEMaTHMKH KakK s3bIKa JUIS TOCTPOCHUS
MAaTEMATUYECKUX MOJICNICH, OMUCAHUA MPOLECCOB U SIBJICHUWA peadbHOro mupa. B
3a7aui 00yueHHUs anreOpe BXOASAT TakKe JajlbHEHIee pa3BUTHE aJTOPUTMHUYECKOTO
MBIIICHUS, HEOOXOIUMOTO, B YAaCTHOCTH, JJII OCBOEHHUS Kypca MH(POPMATHUKH, H
OBJIAJICHUE HAaBBIKAMH JIETYKTUBHBIX paccyxaeHuil. [IpeobpasoBaHre CHUMBOJBHBIX
(dhopM CIOCOOCTBYET Pa3BUTHIO BOOOpa)KEHUs, CIOCOOHOCTEW K MaTeMaTHYECKOMY
TBOPYECTBY.

Conepxanve (yHKIIMOHATBLHO-TpaQUUYECKONW JIMHUU HAIEJIEHO Ha IOJIYy4YeHHE
OOyJaronMMUCs 3HaHUK O (QYHKIMSIX KaKk Ba)KHEUIIEH MaTEeMaTHYECKON MOJENH JJis
OTIMCaHUS W HCCJICAOBAHHS Pa3HOOOPA3HBIX IPOIECCOB W SBJICHUM B NPHUPOJEC H
oOmectBe. M3ydyenne Marepuana crnocoOCTBYET Pa3BUTHUIO Y OOy4YaIOIIUXCS YMEHUS
MCII0JIb30BATh PA3JIMYHBIC BEIPA3UTEIbHbBIC CPEACTBA A3bIKa MATEMATUKHN — CJIOBECHOTO,
CUMBOJIMYECKOTO, Tpadrmueckoro, BHOCUT BKJIaI B (POpMUPOBAHHE MPEACTABICHUNA O
pOJIM MATEMATUKHU B PA3BUTUH LIMBUJIU3AIUU U KYJIbTYPBHI.

YriyOonéHHpIi Kypc anreOphl XapaKTepHu3yeTcsl M3yYeHHUEM JOTOJTHUTEIHHOTO
TEOPETUYECKOr0 arlfapara M CBSI3aHHBIX C HUM METOJOB pelleHus 3aaad. Anredpa



SBJISICTCST SI3BIKOM JIJISl ONHUCAHHS OOBEKTOB M 3aKOHOMEPHOCTEH, CIY)KHUT OCHOBOH
MaTeMaTU4YecKoro MojeiaupoBaHusa. lIpu 3ToM camu OOBEKTHI MaTeMaTHYECKHUX
YMO3aKJIIOUEHUM U TIPUHATHIC B ajreOpe mpaBuiia UX KOHCTPYUPOBAHUS CITIOCOOCTBYIOT
dbopMUpOBaHUIO YMEHUN OOOCHOBBIBaTh W JOKa3bIBaTh CYXKIEHUs, Pa3BUBAIOT
MaTeMaTUYECKYI0 HHTYUIUIO, KPATKO U HATJISTHO PACKPBIBAIOT MEXAHU3M JIOTUYECKUX
MIOCTPOCHUH U y4aT UX NPUMEHEHUIO. TeM caMbIM anredpa 3aHUMAET OJTHO U3 BEYIINX
MeCT B (POPMHUPOBAHUN HAYYHO-TCOPETUUECCKOTO MBIIIICHUS 00YUYatOIINXCS.

CornacHo yueOHOMY TUIaHy B 7—9 Kilaccax M3ydaercsl yueOHbIN Kypc «Anredpay,
KOTOpPBIA BKJIIOYAET CJCAYIOIIUE OCHOBHBIE pas3fielibl cojaepkanHusd: «Yucima u
BBIUUCIICHUS», «AJITeOpanvyecKue BBIPAKCHUS», «YPaBHCHHS W HEPABEHCTBA,
«DOyHKIIUN.

Ha u3yuyenne yueOHOro Kypca «Ajaredopa» orsoaurcs 408 yacos: B 7 kiacce
— 136 4acoB (4 yaca B Heaen0), B 8 kiaacce — 136 yacoB (4 yaca B Hegenwo), B 9
kJgacce — 136 yacoB (4 yaca B Heen10).

COAEPXAHUE OBYUYEHUA
7 KIIACC

Yucaa v BBIYUCIEHUA

Pamnmmonansupie uyucna. CpaBHeHUe, YIHOPSAOYMBAaHWE U apU(METHUYECKUE
JNEUCTBUS C PAlMOHAIBHBIMU YHCIamMu. YucaoBas mpsiMasi, MOyJib YUCIA.

CreneHb € HaTypallbHbIM TMOKa3aTelieM M €€ CBOWCTBA. 3aluCh 4YHCIA B
JECATUYHON MO3UIIMOHHON CUCTEME CUMCIICHUS.

Pemenne TekcTOBBIX 3amad apuMETHYSCKHM cIlocoOoM. Pemenue 3amay u3
peaqbHOM MPAaKTUKU HA YacTH, Ha JpoOU, HA MPOILCHTHI, MPUMEHEHUE OTHOILICHUN U
MPOTIOPLIMKM TIPU PEIICHUH 3ajad, pelieHrue 3a7ad Ha JBUXKEHHE, padoTy, MOKYIKU,
HaJIOTH.

JemumocTsb 1enbix unces. CBOMCTBA JCITMMOCTH.

IIpocTeie u cocTaBHbIe uncaa. YETHRIE M HEYETHBIE ynciia. [[pu3Haku genmmocTu
Ha 2,4,8,5,3,6,9, 10, 11. [Ipu3znaku AeIMMOCTH CyMMbI M MPOU3BEACHUS ILIEJIBIX
YHCEJI IPU PEIICHUH 33/1a4 C IPAKTUYECKUM COACPKAHUEM.

HauGonpmmii oOmuii genmuTens W HauMEHbIee 00Iee KpaTHOE JBYX YHCEN.
B3aumno npocteie uncna. Anroputm EBkinaa.

Jlenenue ¢ octaTkoM. ApudMeTuueckue oneparuy HaJl OCTaTKaMHu.

AJsireOpandecKkue BbIPaKeHUSA

BeipaxkeHne ¢ mNEpEeMEHHBIMU. 3HAYEHHWE BBIPAXKECHUS C IEPEMEHHBIMMU.
[IpencraBnenne 3aBUCUMOCTH MEXAY BETUIMHAMU B BHJIE (DOPMYJIBI.



ToxnectBo. ToxaecTBeHHbIE MpPeoOpa3OBaHUsl AITreOPandeCKUX BBIPAKEHUM.
JloKa3aTenbCTBO TOXKIECTB.

Opnnounensl. OqHousIEH CTaHAAPTHOTO BrUJa. CTENeHb OHOYICHA.

MHorowiensl. MHorowieH cragaaptHoro Buzaa. CrTeneHb MHOTIOYJICHA.
CrnoxxeHue, BbIUMTAHHE, YMHOXEHUE W JejieHne MHoroudjeHoB. IIpeoOpazoBanue
LIEJIOTO BBIPAXKEHUs B MHOTO4JIeH. KOpHM MHOrO4JIeHA.

@opMyJIBI COKPALIEHHOTO YMHOKEHHMSI: KBaAPaT CYMMBI U KBaJIpaT Pa3HOCTH JIBYX
BBIPAXXEHUI, KyO CyMMBI U KyO pa3HOCTH JIBYX BBIPaXXEHHI, pa3HOCTh KBaIpaTOB JBYX
BBIPAXECHUN, TIPOU3BEICHUE PA3HOCTU U CYMMBI JIBYX BBIPQKEHHM, CyMMa U Pa3HOCThb
KyOOB JIBYX BBIPayKEHU.

Pa3noxenne MHOrowieHa Ha MHOXKUTENU. BblHeceHHe 00IIero MHOXKHTENS 3a
CKOOKH. MeTo1 rpynnHupOBKH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHue ¢ onHou nepemeHHoM. Kopenb ypaBHeHus. CBONCTBA ypaBHEHUU C
OTHOW TEepeMEHHOW. PaBHOCHIBHOCTh ypaBHEHMH. YpaBHEHHE KaK MaTeMaTH4ecKas
MOJIEb PEANIBHON CUTYAIUU.

JIluHeiHOEe ypaBHEHHME C OJHOW IIepeMEHHOU. YHCIO KOpPHEW JMHEUHOTO
ypaBHEHUs. PellieHne TeKCTOBBIX 3a/1a4 C MOMOIIBIO JIMHENHBIX ypaBHeHUN. JInHetHOE
YpPaBHEHHE, COJIEpHKALIEE 3HAK MOIYJIS.

VYpaBHeHue ¢ AByMsl nepeMeHHbIMH. ['paduk JIMHEHHOro ypaBHEHHUS C JBYMS
nepeMeHHbIMU. CHCTEMBl JIMHEWHBIX YPaBHEHMH C JByMs II€pPEMEHHBIMHU.
I'paduueckuit Merom pelieHUs CHCTEMbl JIMHEWHBIX YPAaBHEHHM C  JABYyMS
IIEpEMEHHBIMU. PellleHne CUCTEM IJIMHEWHBIX YPaBHEHHMM C ABYMs IE€PEMEHHBIMU
METOJIOM ITOJCTAaHOBKH U METOJIOM CIlIOKeHUsA. Cucrema IByX JINHEMHBIX YPAaBHEHUH C
IBYMs IIEPEMEHHBIMU KaK MOJIEIb PEATIBHON CUTyallUU.

DOyHKIUU

Koopaunara Toukm Ha mnpsmoun. Uucnosele nmpomexyTku. PaccrosiHue mexny
JIBYMs TOYKaAMU KOOPJIUHATHOU IPSIMOM.

[IpssMmoyronbHast cucremMa KoopAuHAT. AOcuucca W OpAMHATA TOYKM Ha
KOOpJIMHATHOM TuIocKocTU. [lpumepsl rpadukoB, 3amaHHbix (Qopmynamu. UteHue
rpauKoOB peasibHbIX 3aBUCUMOCTEH.

OyHKIMOHANBHBIE 3aBUCUMOCTH MEXAy BeiauunHamu. llonarue ¢yHKIMM.
@DyHKIMS KaK MaTeMaTH4eckasi MoJIelib pealibHoOro npouecca. O61acth onpeaeaeHus 1
obsacth 3HaueHnM QyHkIuu. CriocoOsl 3aaanus GyHkuu. ['paduk hyukiuu. [Toustus
MakCcUMyMa ¥ MHHUMYMa, BO3pacTaHuss W YyObIBaHUS Ha MpHUMEpax peaJbHBIX
3aBUCHUMOCTEMN.

Jluneiinas Qyukuus, e€ cBoicTBa. ['paduk nuueitHOW QyHkunu. [padux
byukiun Y = |X|. Kycouno-3a1aHHbIe QYHKIIHH.



8 KUIACC

Yucia ¥ BIYMCICHUSA

KBanpaTtHble kKOpHU. ApU(pMETHUECKUI KBaJpaTHBI KOPEHb U €ro CBOMCTBA.
[lonsiTe wWppanMOHANBHOrO uyucia. JleWcTBUS € HMPPAUMOHAIBHBIMU YHCIAMHU.
CpoiicTBa JEWCTBHI € MppaldOHANbHBIMA 4uciamMHu. CpaBHEHHE HppPalMOHAIBHBIX
quced.

[IpencraBiennss O  pacIIMpPEHUAX  YHCIOBBIX  MHOXKECTB. MHO)KecTBa
HATypaJbHBIX, LEJIbIX, PALMOHAIBHBIX, NEHCTBUTEIBHBIX 4Hcesl. CpaBHEHUE YHUCEN.
Uucnosele NPOMEKYTKH.

JerictBus ¢ ocrarkamu. Octatku creneHel. [I[puMeHeHne 0CTaTKkoB K PELIEHUIO
YPaBHEHUH B LIEJIBIX YNCIAX U TEKCTOBBIX 3a/1a4.

Pa3mepbl 00BEKTOB OKpY’KAIOLIEro0 MHpa, UIMTEIBHOCTh IPOIIECCOB B
oKkpyxaromeM Mupe. CTaHIapTHBINA BT YUCIIA.

AJire0panvecKue BbIPAKEHUS

AnreOpanyeckass JpoOb. JlomycTuMble 3Hay€HUsI MEPEMEHHBIX B JIPOOHO-
paluMoOHaIbHBIX BhIpakeHUsIX. OCHOBHOE CBOMCTBO anreOpanveckoil Apoou. CrnoxeHue,
BBIYMTAHUE, yMHOKEHHUE U JCJICHHE anredpandeckux apooeii. Beienenue menoi yactu
anredpandeckou 1poou.

PanmonanbHbie BblpakeHUd. ToXIECTBEHHbIE MPEOOpPa30BaHUS PALMOHAIBHBIX
BBIPAKEHU.

JlomycTUMbIE ~ 3HAYEHHMsS] NEPEMEHHBIX B BBIPAKEHUAX,  COJEPHKALIUX
apudmeTryeckue KBajapaTHble KOpHHU. ToxnecTBeHHbIe MpeoOpa3oBaHus BbIPAKEHUH,
coJiepKalix apupmMeTuyecKrue KBaJipaTHbIE KOPHHU.

Crenenb ¢ 1enbIM MOKa3areneM u e€ cBoiicTBa. [IpeoOpazoBaHue BbIpakeHUI,
COJIEpKAILUX CTEIICHH.

YpaBHeHUS U HEPABEHCTBA

KBanparnoe ypaBHeHne. DopMysia KOpHEN KBAIPATHOTO ypaBHEeHUs. KomuecTBo
JNEUCTBUTENBHBIX KOPHEN KBAJAPATHOTO YypaBHEHHMs. Teopema Buera. YpaBHeHus,
CBOJMMBIEC K JIMHEHHBIM yYpaBHEHHUSM WJIM K KBaJIpaTHbIM ypaBHeHusAM. KBanpatHoe
YpaBHEHHME C MapaMeTpoM. PelleHre TEKCTOBBIX 3a7ad C IMOMONIBIO KBaJIpaTHBIX
YpaBHEHUM.

JlpoOHO-palioHaNbHble  ypaBHEeHUsA.  Pemenne  ApoOHO-palMOHAIBHBIX
ypaBHEHUM. PemieHne TEKCTOBBIX 3aJady C IOMOIIBIO JIPOOHO-pAlMOHATIBHBIX
ypaBHeHuUl. ['paguueckast uHTEpnpeTanys ypaBHEHUM ¢ ABYMsI IEPEMEHHBIMU.

Yucnossle HepaBeHCTBA. CBOKCTBA YUCIIOBBIX HEPABEHCTB.



HepaBeHnctBo ¢ nepemenHoi. Ctporue u HecTporue HepaBeHcTBa. ClloKEHUE U
YMHOXEHHUE  YHUCIOBBIX  HepaBeHCTB. OlleHMBaHME 3HAYEHUS  BBIPAXKEHUS.
Jloka3aTeabCTBO HEPABEHCTB.

[lonsATHE O peIEHNM HEPABEHCTBA C OJHOW MEPEMEHHON. MHOXKECTBO pEICHUM
HEpaBEHCTBA. PaBHOCUIIbHBIE HEPABEHCTBA.

JIuHEeiHOEe HEpPaBEHCTBO C OJHOW IEPEMEHHOW M MHOXECTBA €ro PEIICHUM.
Pemienne NMHENHBIX HEPABEHCTB C OJHOW MepeMEeHHOU. CHCTEMBI U COBOKYIHOCTH
JIMHEWHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM. PellleHre TEKCTOBBIX 3a7a4 C TOMOIIbIO
JIMHEWHBIX HEPABEHCTB C OJIHOW MEPEMEHHOIA.

DOYyHKIUU

OO6nacth ompeneneHuss 1 MHOXECTBO 3HaueHUN (PyHkuuu. CrnocoObl 3aiaHus
¢bynkumii. ['padux ¢ynkinuu. Ytenue cBoilcTB GyHkiuu no e€ rpaduxy. [Ipumeps
rpad@uKoB QYHKIMMA, OTPAXKAIOIMIUX PEATbHBIE MPOIECCHI.

JIunetinas ¢yHkius. @OyHKIWM, ONKUCHIBAIOIIUE TMPAMYI0 U OOpaTHYyIO
MPOTIOPIIMOHANIBHBIE 3aBUCUMOCTH, UX TpaUKH.

Oyukmun Y = kX, y = kx + b, y = k/x, y = X3, y = VX, y = |X| u ux cBoiicTaa.
Kycouno-3a1annbie GyHKIUU.

9 KUIIACC

Yucna v BBIYUCICHUSA

Kopens N-i1 crenenn u ero cBoiicTBa. CTENEHb ¢ pAllMOHAIIBHBIM ITOKA3aTEIEM U
€€ CBONCTBA.

AJire0panvecKue BbIPaKEeHUs!

ToxxnecTBeHHbIE TIPeoOpa30BaHUs BBIPAKEHUHN, COIEpKAIIMX KOpPEHb N-i
creneHu. ToXaecTBEHHbIE MPeoOpa3oBaHUs BBIPAKEHUM, COJEpKAIUX CTENeHb C
PalMOHAIIBHBIM [TOKA3aTEIEM.

Kamparneii T1péxunen. KopHu KkBagpatHoro tpéxuwieHa. PazmoxeHnue
KBaJIPATHOTO TPEXUJIEHA HA JINHEWHBIE MHOKUTEIHU.

YpaBHeHUS U HEPABEHCTBA

buksanparuele ypaBHeHus. lIpumepsl NPUMEHEHH METONOB PaBHOCHUIIBHBIX
npeoOpa3oBaHUi, 3aMEHbl TMEPEMEHHOW, Trpaduyeckoro MeToAa IMpU peUIeHUU
ypaBHEHUH 3-i 1 4-i CTENEHEN.

Pemenne qpoOHO-parmoOHAIBHBIX YPaBHEHUH.

Pemenue cucrem ypaBHEHHMH C ABYMS IEPEMEHHBIMU. PemieHue mpocTermmx
CHUCTEM HEJIMHEHHBIX YpaBHEHHH C JBYMs TepeMeHHbIMH. ['paduueckuii MeToj
pELIECHNs CUCTEMbl HEJIMHEHNHBIX YPABHEHUM C IBYMs IepeMeHHbIMU. CUcTeMa IBYX
HEJIMHEWHBIX YPABHEHUU C IByMS IEPEMEHHBIMU KaK MOJEIb PEATbHON CUTYALIHNH.



Uucnosele HepaBeHCTBA. PenieHne IMHEHHBIX HEPABEHCTB. JlOKa3aTrenbCTBO
HEPaBEHCTB.

KBagparHele HeEpaBeHCTBa ¢ OJHOM IIEpEMEHHOM. PemieHne KBagpaTHBIX
HEPaBEHCTB TpaUUeCKUM METOJIOM U METOJOM MHTEPBAJIOB. MeTO/1 MHTEPBAJIOB IS
palMOHAIIBHBIX HEPaBEHCTB. lIpocTeiime HepaBeHCTBa ¢ TapaMETPOM.

PeleHne TEKCTOBBIX 3a7a4 ¢ TOMOILBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ JaBymMs mniepeMeHHbIMHM. PelieHne HepaBeHCTBA € JByMs
nepeMeHHbIMH. CHUCTEMBI HEPAaBEHCTB € JIByMs NepeMeHHbIMU. I 'paduueckuil MeTon
PELICHUS CUCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMU.

DOYyHKIUU

Oynkuusa. CoiicTBa QyHKUMIA: HYTU (QYHKIIUH, IPOMEXYTKH 3HAKOTIOCTOSHCTBA
(GyHKIUM, MPOMEXYTKH BO3pacTaHusi U yObIBaHMS (PYHKUMU, YETHBIE U HEUETHBIC
(GyHKIUM, HanOoJIbIIee U HAUMEHbILIEe 3HAUeHUS! (PYHKIIHU.

KBagparnunas QyHkius u e€ cBoiictBa. Vcnonb30BaHre CBOMCTB KBAPATUYHOMN
byukiuu s pemeHus 3agad. [loctpoeHue rpaduka KBagpaTUYHON (YHKIUU.
[Tonoxenue rpaduka KBaApaTUIHON (YHKIIMH B 3aBUCUMOCTH OT €€ KO3((PUIIMEHTOB.
I'paduxu Ppynkumii y =ax2, y = a(Xx — m)?u y = a(x — m)? +n. IToctpoenne rpadukoB
(GyHKIHIA ¢ TOMOIIIBIO IPE0Opa3oBaHUM.

HpobHo-nunelnas pynkuus. MccnenoBanue GyHKIUMN.

Oyukums Y = X" ¢ HaTypadbHBIM TIOKa3aTesneM N u e€ rpaduk.

Yucii0BbIe NMOCTIEA0BATEILHOCTH M IIPOrPEeCCHH

[lonsitTue uymcioBoil mocnenoBaTenbHOCTH. KoOHeuHble M OECKOHEUHbIE
IIOCJIEIOBATEIBLHOCTH. OrpaHnyeHHas IIOCJIEIOBATEIBHOCTb. MOHOTOHHO
BO3pacTaroias (yObIBaromas) MOCJIeI0BATEIbHOCTb. CnocoObl  3agaHus
MOCJIEIOBATEIbHOCTH: OMUCATEIbHBIN, TAOIMYHBIHN, C TOMOIIbIO (POPMYJIBI N-TO YJIEHA,
PEKYPPEHTHBIN.

Apudmernueckass W TeoMeTpuueckas mporpeccuu. (CBoWcTBa  YJICHOB
apu(pMeTUYecKOl W TreoMeTpuyeckod mnporpeccuil. @DopMmynsl N-ro  4jeHa
apu(pMETHYECKON U TeOMETpUIECKOU mporpeccuii. DopmMyibl CyMMbI IEPBBIX N YJIEHOB
apu(pMETUYECKON U reOMETPUUECKO mporpeccuii. 3aJjaun Ha MPOLEHThI, 0AHKOBCKUE
BKJIAJIbl, KDEIUTHI.

IIpeacraBinenre O CXOJMMOCTH IIOCJIENOBATEIIBHOCTH, O CYMMHPOBaHUU
0ECKOHEYHO yOBbIBAIOIIEH Fr€OMETPUUECKON TPOTPECCHH.

Meron maTemaTudeCcKOr MHAYKIMU. [IpocTeimume npumepsl.

HPEAMETHBIE PE3YJIBTATBI



K koniy oOydenus B 7 kijacce 0Oy4yarOUIUIiCS MONYYHUT CIEAYIOIINUE MPEIMETHBIC
pEe3yJIbTaTHI:

Yuciaa 1 BBIYUCTCHUSA

PanmmonanbHeie ynca.

[lepexonuths OT oHOW (OpMBI 3amUCcH YHCeNl K ApYyroi (mpeoOpazoBHIBATH
JECATUIHYIO P00 B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JIECATUYHYIO, B YaCTHOCTH B
OCCKOHEUHYIO JICCITUIHYIO JPOOB).

Hcnonp30BaTh MOHATUS MHOXKECTBA HATYpaJlbHBIX YHUCEIN, MHOYKECTBA LIEJIBIX
Yucell, MHOXKECTBA pAlMOHAIBHBIX YHCEI NpPH pEIICHWH 3aJay, IPOBEACHUU
pacCyXIEHUN U TOKA3aTEIbCTB.

[ToHumaTh U OOBSICHATH CMBICIT TTO3UIITMOHHOM 3alUCH HATYpPaJIbHOTO YKCIIA.

CpaBHUBATH U YNOPSAIOYUBATH PALIMOHAIIBHBIC YUCIIA.

BrinonHsaTh, coderas yCTHbIE M MHUCbMEHHBbIE NPUEMBI, apudmeTHdecKue
JNEUCTBUSL C PAlMOHAIBHBIMUA YHCIIAMHU, WCMOJIb30BaTh CBOMCTBA YMCEN W IpaBuUia
NENCTBUM, NPUEMBI PALIMOHAJIBHBIX BEIYUCIICHUN.

BpInonHATE IENCTBUS CO CTENEHIMU C HATYPAIbHBIMU MOKA3aTEIAMU.

HaxoauTh 3Hau€HUs YHUCIIOBBIX BBIPAXKEHUMN, COAEPKAIINX PALMOHAIBHBIE YHCIIA
M CTEMEHW C HATypalbHBIM TOKa3aTelieM, MPUMEHSATh Pa3HOO0Opa3Hbie CIOCOOBI U
MPUEMBI BEIYUCIICHUS, COCTABJISITh U OLICHUBATH YMCJIOBBIE BBIPAKCHUS MPU PEIICHUN
MPaKTUYECKUX 3a/a4 U 3a7a4 U3 JPYTruX y4eOHBIX MPEIMETOB.

OKpyIJIsITh YKClia ¢ 33IaHHOM TOYHOCTBIO, @ TAKXKE MO CMBICIY MPAKTUYECKOM
CUTyallud, BBINOJHATH MPUKUAKY U OIEHKY pe3yJbTaTa BBIUUCICHHM, OLEHKY
3HAYEHUIN YMCIOBBIX BBIPAXKEHUI, B TOM YHCJIE MIPU PEIIEHUHU MTPAKTUYECKUX 3a/1a4.

Pemats TekcTOBBIE 3371a4U apUPMETUUECKUM CITOCOOOM, UCTIOIh30BaTh TAOJIHUIIbI,
CXEMBI, YEPTEKHU, IPYTUE CPEJICTBA MPEICTABICHUS JAHHBIX MPU PEIICHUHU 33]1a4.

Pemiath mpakTHUKO-OPUEHTUPOBAHHBIE 3a/aud, CBA3AHHBIE C OTHOIIEHHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTHIO BEJIMYMH, MPOLUEHTAMH, HWHTEPIPETUPOBATH
pe3ynbTaThl PEUICHUSA 3aa4 C YYETOM OIPAHUYECHUN, CBA3AHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX 0OBEKTOB.

J1eauMOCTb.

Jloka3pIBaTh ¥ MPUMEHSATh NPHU PEMICHUU 33]a4 NMPU3HAKKU JEIUMOCTHU Ha 2, 4, §,
5,3,6,9, 10, 11, npuzHaku 1eTUMOCTA CYMMBbI U TPOU3BEACHUS LIEIIBIX YHCEIL.

PackiaapiBaTh HAa MHOKUTENN HATYpaJbHBIC YKCIIA.

CB0OOHO OnepUpoBaTh MOHATUSIMH: YETHOE YMCIIO, HEUETHOE YMCIIO, B3aUMHO
MPOCTHIE YUCIIA.

Haxonutps HanboabImuil 00U 1eTUTENh U HANMEHbBIIIEEe 00IIee KPaTHOE YUCe
Y WCIIOJB30BaTh UX MPU PEILICHUH 33]1a4, IPUMEHATh AropuT™M EBKiHA.



OrnepupoBaTh MOHITUEM OCTaTKa MO MOMAYJIIO, IPUMEHSATh CBOMCTBA CpaBHEHUN
10 MOJYJIIO.

AJireOpandecKue BbIPaKeHUsA

BripaxkeHus ¢ mepeMeHHBIMHU.

Hcnonb3oBaTh anreOpanyeckyto TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€ B
IIPOLIECCE OCBOEHUS yUeOHOr0 MaTepHala.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPOKEHHN TMpU 3aJaHHBIX 3HAYCHUSX

MIEPEMEHHBIX.
Hcnionp3oBath MOHSTHE TOXK/IECTBA, BBINIOJIHATH TOXKIECTBCHHBIC
npeoOpa3zoBaHusl BEIPAXKEHUH, JOKA3bIBaTh TOXKIECTRA.
MHOro4/1eHBbI.

BrinonasaTe npeoOpa3oBaHus 1EJOTO BBHIPAKEHHUS B MHOTOWICH MPUBEIACHUEM
MOJIOOHBIX CIAaraéMbIX, paCKphITHEM CKOOOK.

BbInonHATh neicTBUA (CII0KEHUE, BRIYUTAHUE, YMHOXKEHUE) C OJJHOUJIEHAMU U C
MHOTOWICHAMH, TPUMEHATh (POPMYJIbl COKPAIIEHHOTO YMHOXXEHHS (KBaapaT M KyO
CYMMBI, KBaJIpaT U KyO pa3HOCTH, pa3HOCTb KBaJpaTOB, CyMMa M Pa3HOCTh KyOOB), B
TOM YHCJIE JJIs1 YIIPOLLIEHUS BEIYMCIICHUM.

OcCylecTBIATh  Pa30KEHUE MHOIOYIEHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYNIUPOBKU CIIara€MbIX, MPUMEHSS
(bopMyJIbl COKPAIEHHOTO YMHOXKEHUS.

[IpumeHnsaTs npeoOpa3oBaHUs MHOTOUJICHOB JUISI PEIICHUS PA3IMYHbIX 337a4 U3
MaTeMaTUKH, CMEXKHBIX MMPEIMETOB, U3 PEATHbHON MPAKTUKH.

Hcnonbp30BaTh CBOWCTBA CTENEHEW C HATypaJIbHBIMHU IIOKA3aTEIsAMMU IS
peoOpa3oBaHUsI BEIPAKCHUH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHelHBIE ypaBHEHUs C OJHOW IIEPEMEHHOW, NPUMEHSA ITpaBUia
[Iepexo/1a OT UCXOJHOTO YPaBHEHUs K PaBHOCWIBHOMY eMy. [IpoBepsTs, saBisercs au
YUCJIO KOPHEM YPaBHEHHS.

[TopOupath npuMepsl ap Yyuce, ABJISIOMIMXCS PeIIEHUEM JIMHEMHOTO YpaBHEHUS
C ABYMSI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW TIJIOCKOCTU TpauiK JIMHEHMHOTO ypaBHEHHS C JIBYMS
MePEMEHHBIMHU, MOJIB3YAICh TPaPUKOM, MPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemate cuctembl IBYX JMHEHWHBIX ypaBHEHUM C JBYMS MEPEMEHHBIMU, B TOM
qucye rpapuyecKi.

CocTaBisATh U pelaTh JUHEHHOE YPABHEHHUE UIIM CUCTEMY JIMHEWHBIX YpaBHEHUI
[0 yCJIOBHMIO 3aJayd, HHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4yu
ITOJIyYEHHBIA PE3yJIbTarT.

DyHKUNHA



Koopaunats! u rpaduku.

N3o0paxkath Ha KOOPAMHATHOMW NPSIMOM TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KH, MHTEPBAJIbI, 3alMCHIBATh YMCIIOBBIE ITPOMEKYTKH Ha
aredpanveckoM si3bIKeE.

OtMeyaTh B KOOPJAMHATHOM MIIOCKOCTH TOYKH I10 33JaHHBIM KOOpJUHATAaM.

OyHKIUH.

CrpouTtb rpaduku TMHEHHBIX (QYHKITHI.

OnuceIBaTh C MOMOIIBIO (PYHKIIUN U3BECTHBIE 3aBUCUMOCTH MEX/1y BETMUMHAMM:
CKOPOCTb, BpPEMsI, pacCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTh, IIPOU3BOJIUTEIBLHOCTD,
BpeMs, 00bEM pabOTHI.

Haxonuthb 3HaueHHne PyHKIIMU 1O 3HAYECHHIO €€ apryMeHTa.

[lonumars rpaduueckuil cnocod MpeAcTaBIeHUS U aHalu3a HHGOpMaluH,
U3BJIEKATh U UHTEPIPETUPOBATh MH(POPMALIMIO U3 TPAPUKOB PEAIbHBIX MPOLECCOB U
3aBUCHUMOCTEMN.

Hcnons3oBath cBoiicTBa (yHKUMA i1 aHauu3a TpadUKOB pealbHBIX
3aBUCUMOCTEN  (HyiaM (YHKUMH, TPOMEKYTKA 3HAKONOCTOSHCTBA (PYHKIUH,
IPOMEXYTKM BO3pacTaHusi W YObIBaHMsS (YHKUMH, HauOOJbIIee W HAaUMEHbIIEe
3HAYCHUS PYHKIUN).

Hcnonb3oBath rpaduku I MCCIECAOBAaHUS MPOLECCOB U 3aBUCUMOCTEH, IpH
pEeLIeHUH 337a4 U3 IPYTUX Y4eOHBIX MPEAMETOB U PEATbHON KU3HH.

K koniry oOydenusi B 8 kijiacce oOydaroniuiicss moJyduT CIEAYIONIME MPEIMETHbBIC
pEe3yJIbTaTHI:
Yucna v BBIYUCICHUSA
HNppauunonanpHbie uncna.
[ToHnMaTh ¥ UCIIOIB30BATH NPEACTABIEHUS O PACIIUPEHUN YUCIOBBIX MHOKECTB.
CB00OOJIHO OMEpUpPOBATH TMOHSITHUSMU: KBaJIpaTHBIM KOpPEHb, apuUMETHUECKUM
KBaJIpAaTHBI KOPEHb, HMPPALMOHAIBLHOE YHUCIO, HAXOJWTh, OLICHUBATH KBAJPATHBIE
KOpPHH, MCHOJIB3Ys MPU HEOOXOAUMOCTH KAJIBKYJISATOP, BBHIMOIHATH MPeoOpa3OBaHUS
BBIPAKEHUU, COJIEPKAIINX KBaAPATHbIE KOPHU, UCITOJIb3Ysl CBOMCTBA KOPHEM.
Hcnonb30BaTh HaYabHbBIE MPEACTABICHUS O MHOXKECTBE JCUCTBUTEIIBHBIX YUCET
JUISl CpPAaBHEHMS, OKPYTJICHUS W BBIYHCICHUM, M300pakaTh ACHCTBUTEIIHHBIC YMCIIA
TOYKaMU Ha KOOPAMHATHOM IIPSAMOM.
Hcrnionp30Bath 3amucu OONIBIINX U MAJIBIX YHCEIT C TTOMOIIBIO IECITUIHBIX IpOo0eit
u creneHed uucna 10, 3anuchiBaTh M OKPYIVISITH YKCIIOBBIE 3HAUYEHUS! pPEaIbHBIX
BEJIMYMH C UCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUM.
J1enmuMocCTb.



CB0OOIHO OmepupoBaTh MOHATHEM OCTaTKa MO MOJYJI0, TPUMEHSTh CBOMCTBA
CpPaBHEHUH MO MOMAYJIIO, HAXOAUTh OCTATKH CYMMBbI U TMPOMU3BEICHHUS IO JTaHHOMY
MOZYJTIO.

AJireOpandecKkue BbIPaKeHUSA

JIpoOHO-panmoHaIbHbIE BEIPAXKCHUSI.

Haxogute pomycTumble 3HAY€HUS TMEPEMEHHBIX B JpPOOHO-paAllMOHATIBHBIX
BBIPAKEHUSX.

[IpuMeHATh OCHOBHOE CBOMCTBO palMOHAILHON APOOH.

BoinonHsaTe npuBeneHue anrebpandeckux Apodei K oOllieMy 3HaMeHaTeNro,
CJIOKEHUE, YMHOXKEHUE, JIeJIEHHE anreOpandyeckux IpoOei.

BBINONHATE TOXKIECTBEHHBIE TPE0OPA30BaHUS PALIMOHAIIBHBIX BBIPAXKEHHM.

[IpumensaTy npeoOpa3zoBaHusl BBIPAKEHUW NJIsi PEUICHUs Pa3IMYHBIX 3a7ad U3
MaTeMaTUKH, CMEXKHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

Crenenu.

[IpuMeHsATh TOHATHE CTENEHM C  LEJbIM  [I0Ka3aTelieM,  BBINOJHATh
npeoOpa30BaHUs BbIPAXKEHUH, COAEPKAIMX CTEIEHH C LIEJbIM MOKa3aTeJIeM.

NppannoHanbHbIe BBIPaKEHUS.

HaxoguTe pomyctumble 3HAYEHUS MEPEMEHHBIX B BBIPAXKEHUSX, COJECPIKALIUX
apu(pMeTHYeCKre KBaJApaTHbIE KOPHH.

BoinonHATe  npeoOpa3oBaHUs  UPPALMOHANBHBIX  BBIPAKEHUN, HUCIHOJIBb3YS
CBOWCTBA KOPHEU.

YpaBHeHUS U HEPABEHCTBA

Pemiats kBagpaTHbie ypaBHEHMUS.

Pewmate qpoOHO-panimoHaIbHbIE YPABHEHHUS.

Peate nuHelHbIE ypaBHEHUS C TapaMETPAMU, HECIIOKHBIE CUCTEMBI JIMHEHHBIX
YPaBHEHHM C TapaMETPaMHU.

[IpoBoauTh WcClieNOBaHUS YpPABHEHUW U CUCTEM YPAaBHECHHUH, B TOM YHCIE C
MpUMEHEHUEM TIpa@UuecKux NpeacTaBieHul (yCTaHABIMBAaTh, UMEET JIM YpaBHEHUE
WJIM CHCTeMa YPaBHEHU PEIIeHMs], €CJIM UMEET, TO CKOJIBKO, U Mpoyee).

[TepexoauTs OT CIOBECHOM (POPMYTUPOBKH 3a7a4M K €€ anreOpandecKoi MojIen
C MOMOIIIbIO COCTABJICHUSI YPABHEHHUS UM CUCTEMbl YPAaBHEHUN, UHTEPIIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3a]1a4y MOJTYYEHHbIA PE3YyJIbTaT.

[IpuMeHATh CBOMCTBA YHMCIIOBBIX HEPABEHCTB [IJIsl CPABHEHMS, OLEHKH, pPEeIlaTh
JMHENHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOW M UX CUCTEMBI, J1aBaTh rpapUUECcKyrO
WJUTFOCTPALIMIO MHOKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU



[ToruMaTh W WCHOJB30BaTh (YHKIIMOHAJIBHBIE TOHATUS U SI3bIK (TEPMUHBI,
CUMBOJINYECKUE O003HAUYCHHUSI), OMNPENENATh 3HAUY€HUE (YHKIUU MO 3HAYCHUIO
aprymMeHTa, ONpeAessaTh CBOMCTBA PYHKIUU IO €€ rpaduKy.

Crpouth rpaduku GyHKIHH , OMUCHIBATH CBOMCTBA YMCIOBOM (DYHKIIMU TO €€

rpaduky.

K konity oOydenust B 9 kijiacce oOy4arouiuiicss moJyduT CIEAYIOIIME MPEIMETHbIC
pEe3yJIbTATHI:

Yuciia v BIYMCICHUSA

CBoOOMHO omepupoBaTh MOHATUSIMH: KOPEHb N-il CTENEHH, CTENEHb C
pallMOHAIBHBIM  I[I0KA3aTelieM, HaxOAUThb KOpPEHb N-M  CTENEHH, CTEIEHb C
paloOHaJIbHBIM  [IOKA3aTeJeM, MCIONb3ys IMpU HEOOXOIMMOCTH KaJlbKYJISATOP,
IIPUMEHSTH CBOMCTBA KOPHS N-I CTENEHU, CTENIEHU C PAllMOHAIBHBIM ITOKA3aTEIIEM.

Hcnonp30BaTh NOHATHE MHOXKECTBA JEUCTBUTEIBHBIX YMCEI P PELICHUN 3a]1a4,
IIPOBEJICHUN PACCYXKICHNUN U TOKA3aTEIIbCTB.

CpaBHMBaTh M  YHNOPSAOYMBATH  JCHUCTBUTEIBHBIE  YHCIA, OKPYIJIATH
JNEUCTBUTEIbHBIC YKCIIA, BBINOJHATh IPUKHUIKY PpE3yJIbTaTa BBIYUCICHUN, OLEHKY
YU CJIOBBIX BBIPAKEHH.

AJire0OpanvecKue BhIPAKEHUA

CB0OOJHO OmnepupoBaTh MOHATHEM KBAJpPaTHOrO TPEXUJIeHA, HAXOIUTh KOPHU
KBAaJAPaTHOT'O TPEXUJICHA.

PacknanpiBaTh KBaJpaTHBIM TPEXWICH HA JIMHEUHBIC MHOXHUTEH.

YpaBHeHMs U HEPABEHCTBA

Pemars nuHelHbIE M KBAaJpaTHBIE YPAaBHEHUS, YPAaBHEHUS, CBOISIIMECS K HUM,
ApOOHO-pallMOHANIbHBIE YPABHEHUS.

Pemars HECI0KHBIE KBaIpAaTHBIE YPABHEHUS C IAPAMETPOM.

Pewrars nuHeiHBIE HEPABEHCTBA, KBAAPATHBIE HEPABEHCTBA, UCIOJIb30BAaTh METO
MHTEPBAJIOB, U300pa)xkaTh pEIICHHE HEPABEHCTB HAa YMCJIOBOW MPAMOM, 3alHUCHIBAThH
pelIeHne ¢ MOMOIIBIO CUMBOJIOB.

Pemars cucTeMbl IByX JTMHEHHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMU U CUCTEMBI
IBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE ABJIACTCS JIMHEUHBIM.

PemaTte HeC10KHBIE CUCTEMBI HEJIMHENHBIX YPABHEHUH C [TAPAMETPOM.

[IpuMeHATh METOAbl PABHOCWIIBHBIX MpeoOpa3oBaHUM, 3aMEHbI MEPEMEHHOM,
rpadgu4ecKkoro MeTo/ia Py PEIICHUU YpaBHeHHM 3-i1 U 4-1 cTeneHel.

Pemare cucTEMBI JIMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIKOYAIOIINE
KBaJIpaTHOE HEPaBEHCTBO, M300paXkaTh PEIIEHHE CUCTEMbl HEPABEHCTB HA YMCIOBOM
IIPSIMOM, 3alIUCHIBATH PELIEHHUE C TTIOMOIIBIO CUMBOJIOB.



Pemiats ypaBHEHUS, HEPABEHCTBA U X CUCTEMBI, B TOM YHCJI€ C OTPAHUYCHUSIMU,
HanpuMep, B LEJIbIX YHUCIIAX.

[IpoBoauTh HCCIENOBaHMS YpPaBHEHUW W CUCTEM YPaBHEHMI, B TOM YHUCIE C
npyUMeHEeHUEM Tpaduueckux MpeAcTaBiIeHU (yCTaHABIMBATb, UMEET JIU ypaBHEHHE
WJIM CUCTEMA YPAaBHEHUW PEIICHUS, €CIIA UMEET, TO CKOJIBKO, U TIPOYEE).

Pemath TekcTOBBIC 3a/1a4K anreOpanyecKuM CriocoO0M C MMOMOIIBI0 COCTABICHUS
ypaBHEHUI, HEPABEHCTB, UX CUCTEM.

Hcnonb3oBaTh ypaBHEHHUs, HEPABEHCTBA M WX CHUCTEMbI I COCTaBIICHUSA
MaTeMaTUYECKOW MOJEIM pEAIbHOW CUTyalMH WM TNPUKIAJAHOW  3aJayd,
HMHTEPIPETUPOBATH MMOJYUYCHHBIC PE3yJIbTAThl B 3aJJTAHHOM KOHTEKCTE.

YuciioBble MOCTAEA0BATEIbHOCTH U MPOTPecCH

CB0OOIHO OnEepUPOBATH MOHATUSIMH: 3aBUCUMOCTD, GYHKIINS, TpaduK GyHKIINUH,
npsiMasi TPONOPIIMOHATILHOCTD, JIWHEHHAs (QYHKIIMS, 0OpaTHas MPOMOPIIMOHAIBHOCTb,
napabouia, rurnep0oJia, KyCouHO-3a/1anHast (PyHKITHUS.

HccnepoBare QyHKIMIO MO €€ rpaduKy, YCTaHaBIMBAaTh CBOMCTBA (DYHKIIMIA:
00JIacTh ONpeEJeCHUs, MHOXXECTBO 3HAYEHUM, HyIM QYHKIUU, TPOMEXKYTKU
3HAKOTIOCTOSIHCTBA, MTPOMEKYTKH BO3PACTAHUS U YOBIBaHUS, YETHOCTh U HEYETHOCTD,
HanOoJIbIlIee U HAUMEHBIIIEE 3HAYEHUSI, ACUMIITOTHI.

Pacno3naBath kBagpaTU4yHyr0 (YHKIUIO 1O (Qopmyse, TPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX PYHKIIUHA U3 pealbHOMN KU3HU, PUZHKUA, TEOMETPHUHU.

Onpenensars MojaoxkeHrue rpaguka KBaapaTuiHoi (yHKIIMKA B 3aBUCUMOCTH OT €€
K03 PUIMEHTOB.

Ctpouth rpaduk KBagpaTUYHON (HYHKIIMH, ONTUCHIBATH CBOMCTBA KBaJPATUIHOU
(dbyHKIUU 110 €€ TpaduKy.

Hcnonb3oBaTh CBOMCTBA KBAAPATUYHOW (DYHKIIMU J1JIS pELICHUS 3a]1a4.

Ha npumepe kBaapaTuuHoi GyHKIMK CTpouTh rpaduk ¢pyukuuu Y =af(kx + b) +
C ¢ oOMOIIIbI0 TIpeoOpa3oBanuii rpaduka GyHkmu y=Ff(X).

NnmroctprpoBath ¢ TOMOIIBIO rpadrKa peaabHyI0 3aBUCUMOCTb WJIM MTPOLIECC T10
UX XapaKTEPUCTUKAM.

ApudmMeTudeckas 1 reoMeTpUYeCKas MPOrpeccuu

CBOOOMHO OTEepUPOBATh MOHATUSMU: TIOCIEIOBATEIIBHOCT, apudmMeTrHuecKas u
reOMETpUYECKas MPOrPECCUH.

3amaBaTh  MOCJIENOBATEIbHOCTH  pPa3HbIMM  CHOCOOAMHU:  OMUCATEIbHBIM,
Ta0JIMYHBIM, C TOMOIIBIO (POPMYJIIBI N-TO WIEHA, PEKYPPEHTHBIM.

BrIMONMHATE  BBIYMCIEHHUS C  WCMOOJAB30BaHMEM  ¢GopMyn N-ro  dieHa
apu(pMeTUYECKON U TeOMETPUUECKON MPOTrPeCcCHii, CyMMBbI TIEPBBIX N YJICHOB.

N300pakaTh diieHBl TOCIEAOBATEIIBHOCTH TOYKAMU HA  KOOPJIWHATHOM
IJIOCKOCTH.



Pewate 3a1aun, CBA3aHHBIE C YUCIOBBIMU MOCIEA0OBATENBHOCTAMH, B TOM YHUCIIE
3aJaud M3 pealbHOM JKM3HM (C HCIONb30BAaHUEM KaJbKyJIsATOpa, LU(POBBIX
TEXHOJIOTHH).

Pacrio3HaBaTh ¥ NOpPUBOAUTHL HPUMEPHl  KOHEYHBIX U  OECKOHEYHBIX
MOCJIEIOBATEIbHOCTEM, OFPaHUYEHHBIX  IOCJIEIOBATEIBHOCTEH,  MOHOTOHHO
BO3pacTalomux (YOBIBAIONINX ) MTOCIEI0BATEILHOCTEH.

NMeTh mpencTaBiieHHE O CXOJWMOCTH IOCJIEI0BATEILHOCTH, YMETh HAaXOAMTh
CyMMY OECKOHEYHO YOBIBAIOUIEH T€OMETPUUECKOM MPOTPECCU.

[TpuMeHsTh METOI MaTEMATUUECKON MHAYKLUU IPY PELLICHUH 3a1a4.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Hasganue paszena Kommiectso OCHOBHOE COIEpIKAHHUE OcHOBHBIE BUBI ACATEIHPHOCTA 00YJIAIONITUXCS
(TemnI) Kypca 1acoe
PanmonanbHbie ynca. CucremarusupoBaTh 1 00oraniaTh 3HaHUs 00
CpaBHeHue, ynops1I04YUBaHUE U OOBIKHOBEHHBIX U JIECATUYHBIX Apo0six. CpaBHUBATH
apu(pMeTnYecKue AeCTBUS C U yIIOPSAA0YMBATH IpoOU, TpeoOpa3oBbIBas IpH
palMOHAJILHBIMU YHCIIAMH. HEOOXOJIMMOCTH JIECSITUIHBIC IPOOU B
YucnoBas npsiMasi, MOIYJIb OOBIKHOBEHHBIE, 0OBIKHOBEHHBIC B JIECSITUYHBIC, B
yucia. [IpoieHTsl, 3anuch YaCTHOCTH, B OECKOHEUHYIO JIECATUYHYIO IPOOb.
MIPOLICHTOB B BUJIE IPOOHU U [IpumensiTh pazHooOpa3HbIe CIOCOOBI U MIPUEMBI
UNCIIA 1 JpoOu B BUJIE TIPOLICHTOB. TpH BBIYHCIICHUS] 3HAYCHUI TIPOOHBIX BBIPAXKEHUH,
BBIYMCJIEHNMA. OCHOBHBIC 3a/1a41 Ha MMPOLEHTHI. coJiep KaIuX OOBIKHOBEHHBIC U JECATUYHBIC TPOOH:
Panmonaneubie 11 Pemenre TekCTOBBIX 3a/1a4 3aMEHATH MPU HEOOXOAUMOCTH ACCATUUHYIO IPOOH
4yucia apu(pMETUIECKUM CITIOCOOOM. OOBIKHOBEHHOW U OOBIKHOBEHHYIO JCCATUYHOM,
(moBTOpEHME) Pemienue 3anau u3 peanbHOU MIPUBOJIUTH BhIpaXKeHUE K hopMe, Haubosee y1o0HOoM

MPaKTUKU HA YacTu, JpoOH,
MPOLICHTHI, IPUMEHECHUE
OTHOUIEHHUU ¥ TPONIOPLUHI IPH
peueHnu 3aaad. PeanbHbie
3aBUCUMOCTH; PEUICHUE 3a/1a4 Ha
JBI>KEHUE, pabOTy, MOKYIIKH,
HAJIOTH

JUTSl BBIYKMCTIEHUH, TPeoOpa3oBbIBaTh IPOOHBIE
BBIPAKEHUSI HA YMHOKEHHE U JICJICHUE IECATUYHBIX
npoOei K ASHCTBUAM C 1IeTbIMU YuciIaMu. Pemarts
3a/1a4M Ha YaCTH, MPOLEHTHI, TPOMOPIIUH, HA
HaxoJIeHUe ApoOu (TIPOIIEHTA) OT BEJIMUUHBI U
BEJIMYMHBI 110 €€ IpoOu (IPOLEHTY), Ipodur
(TpolieHTa), KOTOPBIN COCTABIISET OJHA BEJIMUMHA OT




OYHKINN.
Koopaunate! u
rpaduku. OyHKITUN
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Koopaunara Touky Ha MpsSMO.
YucnoBble MPOMEKYTKH.
Paccrostnue mexny nByms
TOYKaMU KOOPAUHATHOU
npsmoit. [IpsmoyronpHas
cucTeMa KoopauHar. Abcuucca u
OpJIMHATA TOYKH HA
KOOPJAWHATHOU IJIIOCKOCTH.
[Tpumepsl rpaduKkoB, 3aJaHHBIX
dbopmynamu. Urenue rpadukon
pEaAIbHBIX 3aBUCUMOCTEMN.

QO yHKIMOHAJIBHBIE 3aBUCUMOCTH

npyroit. [IpuBoauTh, pa3dbupaTh, OLEHUBATD
pPa3IMYHbIE PEUICHHUS, 3AIIUCH PEIICHUN TEKCTOBBIX
3amad. Mcnonb30BaTh TaOIUIIbI, CXEMBI, YEPTEHKHU,
JIPYyTUE CPEACTBA MPEACTABICHUS JAHHBIX ITPU
peleHuu 3aaaun. Pacrio3HaBaTh U OOBSICHATD,
OMUPASICh HA ONPEAEICHUS, TPSIMO
MPOTMOPIIMOHANIBHBIE K O0OPATHO MPOMOPIIMOHATEHBIE
3aBUCHUMOCTH MEXIY BEJIMYMHAMU; IPUBOJIUTH
MIPUMEPHI ITUX 3aBUCUMOCTEN U3 PEATTBHOTO MUPA,
U3 IPpyTUX y4eOHBIX MpeaMeToB. PemaTs mpakTuko-
OPUEHTUPOBAHHBIE 3a/1au, HA IPUMEHEHHUE APOOEH,
MPOLIEHTOB, IPSAMOI1 U OOpaTHOU
MIPOIIOPLUHUOHAIBHOCTEN, IPOIIOPLIHI

N300paxxaTh HA KOOPAMHATHOM MPSMOM TOUKH,
COOTBETCTBYIOIIME 3a/IaHHBIM KOOPJIUHATAM, JIYYH,
OTpE3KH, HHTEPBAJIbI; 3alUCHIBATh UX HA
anredpandeckoM sa3bike. OTMEUaTh B KOOPAUHATHON
IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOPJIHHATAM;
CTPOUTH IPAPUKU HECTIOKHBIX 3aBUCUMOCTEM,
3aJJaHHBIX (JOpMYJIaMH, B TOM YHCJIE C TOMOUIbIO
nudpoBbIX Jadbopatopuil. [IpuMeHsTH, U3y4aTh
MPEUMYILECTBA, UHTEPIPETUPOBATH IpaduuecKuii
Croco0 MpeJICTaBICHUS U aHAIN3a Pa3HO00pa3HO
*u3HeHHOU nHpopmanuu. OcBauBaTh MOHATHE
byHKIMH, OBIaAeBaTh QYHKIIMOHATIHLHOM




Mexay BenmnuuHamu. [lonsTre
byaknun. OyHKITUS KaK
MaTeMaTH4YeCcKasi MOJIENb
peanbsHOrO npoinecca. O061acTh
omnpeesieHus: U 00J1acTh
3HaueHun PyHkiu. CrocoOsbl
3amanus Gyskiuu. ['padpuk
byHKIIUH

TepmuHosiorueit. Haxoauts o6iacts onpeneneHus u
obnacTh 3HaueHui pyHknmun. Mcmoas30BaTh
pa3inyYHbIe CIIOCOOBI 3aJaHus (PYHKITUH.
Hcmonp30BaTh CBOMCTBA (DYHKIIMN 711 aHATH3a
rpauKOB peaIbHBIX 3aBUCUMOCTEN (HyTU (YHKIIHH,
MPOMEKYTKU 3HAKOMIOCTOSIHCTBA (DYHKIIUH,
MIPOMEKYTKU BO3pacTaHus U yObIBaHUS PYHKIUH,
HauOoJIbIIIee U HAaUMEHbBIIIee 3HaYCHUST HYHKIIUN )

AJI'EBPANYECK
NE
BBIPAYKEHUAI.
Bripaxxenus ¢
IIEPEMEHHBIMU

VPABHEHUS 1
CHUCTEMBI
VPABHEHUI.
JIunennrle
YpaBHCHU:
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BrIpakeHne ¢ nepeMEHHBIMU.
3Ha4YEHHE BBIPAXKECHUS C
nepeMeHHbIMU. [Ipencrasnenue

3dBUCHUMOCTH MCKIY BCINYMHAMU

B BHJie (popmyiibl. Berancnenus
o ¢hopmysiam

YpaBHEeHHE C OAHOMN
niepemeHHon. Kopenb
ypaBHeHus. CBoMCTBa
YPaBHEHUU C OTHOM
MEPEMEHHON. PaBHOCUIILHOCTH
YpaBHEHUI. Y paBHEHUE KaK
MaTeMaTU4ecKasi MOJIEJIb
peanbHOU cutyanuu. JInHenHoe
YpPaBHEHUE C OJTHOM
nepemMeHHon. Yucio kopHen

JIMHEWHOT0 ypaBHeHus. Pemienue

OBnaneth aredpandeckor TEPMUHOJIOTHEN U
CHMBOJIMKOU, TPUMEHSIThH €€ B MPOIECCE OCBOCHHUS
ydueOHOoro Marepuana. Haxonuts 3HaueHHUs
BBIPAKCHUH C IEPEMEHHBIMHU MIPU 3aJJaHHBIX
3HAYEHHSX IEPEMEHHBIX; BBIIOJIHATH BBIYUCIEHUS 110
dbopmyiam, T10MyCTUMbIE 3HAUEHUS TEPEMEHHBIX

Pewars IMHENHOE YpaBHEHUE C OJTHOW ITEPEMEHHOM,
IIPUMEHSIS IIPaBUJIA IIEPEX01a OT UCXOIHOTO
YpaBHEHHUS K paBHOCUJILHOMY €My 0oJiee MpOCTOro
Buza. [IposepATs, sABIAETCS JIM KOHKPETHOE YUCIIO
KOpHEM ypaBHeHMs. OnpeaensaTh YUCIIO KOPHEH
JMHEWHOTO ypaBHeHUs. Pemars nnHenHoe
ypaBHEHUE, coaeprkalee 3HaK Moayisi. CoOCTaBIsATh
Y peniaTh ypaBHEHHUE 110 YCIOBUIO 3aJa4H,
MHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
341444 MOJyYEHHBIN pe3yJIbTaT




TEKCTOBBIX 337124 C [IOMOLIbIO
JIMHEWHBIX YPABHEHUU.
JIunelinoe ypaBHEHME,
coJepaKallee 3HaK MOAYJIs

[IpuBOAUTH YKCTIOBBIE U OYKBEHHbBIE TPUMEPDI
CTETICHU C HaTYPaJIbHBIM MTOKa3aTelIeM, OOBICHSISA

UNCIIA 1 CreneHnsp ¢ HaTypaJlbHBIM
. 3HAYCHHUS OCHOBAHUS CTEIICHH M IMOKa3aTes
BBIYMCJIEHI L. IOKA3aTEJIEM U €€ CBOMCTBA. .
. CTETICHH, HaXOUTh 3HAUYCHHUS CTEIEeHEH BUIa an (a
CreneHs ¢ 6 3anuch 4ncia B JIeCATUUHON
. — J11000€ palMOHAIBHOE YKCIIO, N — HATypaJIbHOE
HaTypaJbHbIM MTO3HUITMOHHON CHUCTEME
yucio). [loHnMaTh CMBICH 3aMUCH OOJIBIITUX YHCEN C
MoKa3aTeyieM CUHCJICHUS N N
MTOMOIIIBIO JIECITUYHBIX APOOeH U CTEIeHEH Yrcia
10, mpUMEHSTH UX B peaIbHBIX CUTYaLUSIX
OBnaneTh airedOpandeckor TEPMUHOJIOTHEN U
Onnounensl. OQHOYICH .
CHMBOJIMKOM, MPUMEHSITh €€ B MPOLIECCE OCBOCHUS
cTaHmapTHOTO BUAa. CTeneHb
ydueOHoro marepuaia. [IpuBoauTh oqHOUJIEH U
oJHOWICHAa. MHOTOWICHBEI.
MHOTO4JIEH K CTaHJIapTHOMY BUy. OnpenensaTh
MHorouJjieH CTaHIapTHOTO BUJIA. B
CTEIICHU OJHOYJICHA M MHOTOYJIeHa. BEIMOTHATE
AJI'EBPANMYECK CreneHp MHOTOUJICHA.
YMHOXEHUE OJTHOWJICHA HA MHOTOYJIEH. BBITIOTHATH
HNE 93 Cnoxenue, BBIYUTAHHE,
CJIOJKCHME, BEIYNTAHUE, YMHOKEHHUE U JICJICHHUE
BBIPAXKEHI . YMHOKEHHUE U JEIICHHE ’ > YM
MHOrouwjeHoB. HaxoauTh KOpHH MHOTOYJICHA.
MHorouseHbl MHorousieHoB. [IpeoGpa3zoBanue

CJI0ro BbIPaKCHUS B

MHorousieH. Kopau MHOrouneHa.

ToxnectBo. ToKIeCTBEHHBIE
npeoOpa3oBaHus

DopMyIUPOBATH ONPEACIEHUE TOKIECTBEHHO
paBHBIX BbIpaxxeHHM. Vcronp30BaTe mpaBuia st
JI0KAa3aTeNbCTBA TOXKIAECTB. BBINOIHATH
TOXJIECTBEHHBIE TTPEOOPA30BAHMUSI IIETIOTO
BBIPAXXEHUSI B MHOTOUJICH MTPUBEICHUEM MTOJOOHBIX




anreOpandecKux BhIPaKEHUM.
Jloka3aTenbCTBO TOXKIECCTB

cllaraeMbIX, pacKpbITHeM CKOOOK. OCyIIeCTBIATh
Pa3oKEHNE MHOTOYJICHOB HA MHOXKUTEIH ITyTEM
BBIHECEHUS 3a CKOOKH OOIIETO MHOYKUTEIISL, METOOM
rpynnupoBku. [IpumensTs mpeodpa3zoBanue
MHOTOWICHOB JIJISl PEIIECHUS Pa3TUIHBIX 3a7a49 U3
MaTEeMaTHKH, CME)KHBIX IPEIMETOB, U3 PeaIbHOM
MPAKTUKUA. 3HAKOMHUTBCS C UCTOPUEH Pa3BUTHSI
MaTEMAaTHUKHU

AJITEBPANYECK
HNE
BBIPAXXEHU L.
dopmyibl
COKpAaILEHHOTO
YMHOKEHUS
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@OopMyJIbI COKPAILIEHHOTO
YMHOKEHHUS: KBaJlpaT CYMMBI U
KBaJpaT Pa3HOCTH JIBYX
BBIPAKECHMI, KBAJPAT CYMMBI
HECKOJIbKHX BBIPOKEHHI, KyO
CYMMBI U KyO pa3HOCTH JBYX
BBIPAKEHU, PA3HOCTH
KBaJpaTOB JABYX BBIPAXKECHMUIA,
IIPOU3BEJCHUE PA3HOCTH U
CYMMBI JIBYX BBIpQXXEHUI, CyMMa
U Pa3HOCTh KyOOB JIBYX
BbIpakeHUU. Pasnoxenue
MHOTO4WJIEHA HaA MHOXHUTEH.
Brinecenue 00111ero MHOKUTENS
3a ckoOkHM. MeToj rpynnupoBKU

OBnaneTh aredpandeckor TEPMUHOJIOTHEN U
CUMBOJIUKOH, IPUMEHSTH €€ B IPOLIECCE OCBOCHUS
y4eOHOro Marepuaa. BoIONHITE TOXKAECTBEHHBIC
npeoOpa30BaHUs 11€JI0TO BhIPAKEHUS B MHOTOUJIEH
IpUBEICHNEM TTOJJOOHBIX CIaraeMbIX, PACKPBHITUEM
CKOOOK, C HCITIOJIb30BaHUEM (POPMYII COKPAILIEHHOTO
yMHOXKeHUS. OCYIIECTBISATE Pa3I0KeHNE
MHOTOYJICHOB Ha MHOYKUTEJIN ITyTeM BBIHECCHHSI 32
CKOOKHM 00I11eT0 MHOXHUTEJSI, METOJIOM TPYIIITUPOBKH,
npuMeHeHus: GOPMYJITbI COKPAIIEHHOTO YMHOEHUS.
[IpumensTh mpeoOpa3oBaHUe MHOTOUYJICHOB JIJIs
pEIICHHS Pa3INYHbIX 33/1a4 U3 MaTEMAaTUKH,
CMEXXHBIX MTPEIMETOB, U3 PEATbHOMN MPAKTUKH.
3HAKOMHTBHCS C UICTOPHUEH Pa3BUTHSI MAaTEMATHKU




JlenmMMOCTb LIEIbIX YHCe]I.
CaoiicTBa nenumMoctu. [IpocTeie
M COCTaBHBIC ynciia. YeTHBIE U
HeueTHbIe yucna. [Ilpusnaku
nenmuMocTu Ha 2,4, 8,5, 3,6, 9,
10, 11. IIpu3Haku 1eIMMOCTH

[TpumensaTs cBoMicTBA NeMUMOCTH. [IpuBOAUTH
MPUMEPHI U paCO3HABATH IPOCTHIC U COCTABHBIC
YlClia, YSTHBIC U HEUCTHBIC Yncia. JJoKa3pIBaTh U
MPUMEHSIThH IPU3HAKU JIETUMOCTH Ha 2, 4, 8, 5, 3, 6,
9,10, 11, npu3HaKu 1eIUMOCTH CYMMBI U
MPOM3BEICHUS LEeNbIX uncen. Haxoauts

YUCITIA 1 CYMMBI U TIPOU3BEACHUS LIEJIBIX HauOOIBIINN OOILIHI NEITUTEIL U HAUMEHBIIIEE
BBIYMCJIEHUA. 10 YuycCel IIpY PELICHUH 3aay. oO1ee KpaTHOE IBYX uncen. PemaTs npakTuko-
JenmumocTh HaunOonpmmii o01muii qenuresnsb OpPUEHTUPOBAHHBIC 3a/1a4H, UCIIOJIb3Ysl HAUOOIbIINN
Y HauMeHblIee o0uiee KpaTHOe oOIIMI AeNnTeNh, HAMMEHBIIEE 00IIee KPaTHOE JBYX
JBYX yucen. BzaumHo mpocteie yuceln. Pacro3HaBaTh B3aMMHO MPOCTHIE YHCIIA.
yucna. Anroput™ EBknunpa. [IpumensaTe anroput™ EBkinnaa. PopmynnpoBaTh
Jlenenue ¢ OCTaTKOM. OINPENEIICHUS IEIMMOCTH HALEJI0, YHCE,
CpaBHEHHSI LIEIIBIX YUCENT 110 CPABHUMBIX 110 JaHHOMY MOJYJIFO. BBINOIHATH
MOJYJII0 HaTypaJbHOTO YHCIIa JIEJIEHUE C OCTaTKOM
Pacno3naBaTh nuHelHy0 QyHknuoo y = kx + b,
. OIMCBHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYECHUM
Jluneiinas pyHkuMs, ee . .
- o . koaddurmenTos k u b. Ctpouts rpaduku TMHEHHON
OYHKIHNMH. cBoiicTBa. I'paduk nuHerHON o o x| .
. HKIMH, PYHKIUU Y = | X |, KyCOYHO-3aJJaHHOU
Jluneitnas 16 byukiun. 'paduk GyHKIUH Y 24 4 nd
bynkuuu. Mcronbs3oBaTh udpoBbIE pecypehl s
byHKIHS y = | x |. KycouHo-3anannpie .
P NOCTpoeHUs rpa@uKoB GYHKIMN U U3yYEHUS UX
HKLIMH . o
Y cBOMCTB. [IprBOAUTH TPUMEPHI TMHEHHBIX
3aBUCUMOCTEN B peajibHbIX MPOIIECCAX U SIBICHUSAX
YPABHEHUA U 14 YpaBHEHUE C ABYMS CtpouTh B KOOPAUHATHOM ITIOCKOCTH Tpaduk
CHUCTEMBI nepemMeHHbIMU. ['paduk JIMHEMHOI'0 YPaBHEHMUS C IBYMs [IEPEMEHHBIMU;




YPABHEHMIA.
Cucremsbl
JIMHEHUHBIX
YpaBHEHUM

[ToBTOpEHUE,
00o0meHue,
CHCTEeMaTHU3aIUs
3HAHUM

JMHEWHOTO YPABHEHUS C JBYMS
nepeMeHHbIMU. CUCTEMBI
JIMHEWHBIX YPABHEHUN C JIBYMsI
nepeMmeHHbIME. ['padnyeckuit
METOJ| PEIIEHUS CUCTEMBI
JIMHEWHBIX YPABHEHUM C IByMS
IepeMeHHbIMU. Pemenne cucrem
JIMHENHBIX YPABHEHUH C IByMS
IIEPEMEHHBIMH METOJ0M
ITOJCTAaHOBKH U METOJOM
cnoxenus. Cucrema aByX
JIMHEWHBIX YPABHEHUN C IBYMSI
IIEPEMEHHBIMU KaK MOJEIIb
pPEATBHOU CUTYAIUN

[ToBTOpEHNE OCHOBHBIX OHATUI
Y METOJOB Kypca 7 Kiacca,
0000111eHNE 3HAHUH

N0JIb3YSCh Tpa(UKOM, IPUBOAUTH IPUMEPHI
penieHns ypaBHeHUs. HaxonuTe pemenue cucreMsl
JIBYX JIMHENHBIX YPABHEHUH C JBYMs IEPEMEHHBIMU.
CocTaBisATh U peliaTh CUCTEMY JIBYX JIMHEHHBIX
YPaBHEHUH IO YCIOBHUIO 33/1a4U, UHTEPIIPETUPOBATH
B COOTBETCTBUM C KOHTEKCTOM 3a/J1a4H T10Jy4YECHHBIN
pe3ynbTar

BriOupathb, IpUMEHSITh OIIEHUBAThH CITOCOObI
CpPaBHEHUSI YUCETl, BBIYMCICHUH, TOXKIESCTBEHHBIX
npeoOpa3oBaHuil anreOpanvdecKux BhIPAKEHUH,
pEIIEHNs] YPABHEHUN U CUCTEM YPABHEHUM, 3aJaHUS
GyHKIMIA, aHATM3a U TIOCTPOSHUS UX TPapUKOB.
Hcnonb3oBaTh GyHKIIMOHATBHO rpaduyecKre
MpeICTaBICHUS ISl perieHus 3aaad. OCcymecTBiIsTh
CaMOKOHTPOJIb BBITIOJHIEMbBIX ICHCTBUMN U
CaMOMPOBEPKY pPe3yJibTaTa BHIYUCIICHUM,
npeobpa3oBaHmii, MocTpoeHU. Pemars 3amaun u3
pEaAIbHOM )KU3HU, IPUMEHATh MATEMATUUECKHE




3HAHUS JIJIS PEIICHUs 337124 U3 IPYTHX IPeIMETOB.
Pemmath TekcTOBBIC 3a/1a4M, CPAaBHUBATH, BHIOMPATH
CIIOCOOBI PEIICHUS 3aa4H

OBLLIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

8 KJIACC

Ha3zBanue
paznena (TeMbl)

Kypca

YPABHEHUA U
HEPABEHCTBA
. Hepasenctsa

136

KomnnuecTBO
9acoB

20

OcHOBHOE conepKaHue

Uucnossie HepaBeHcTBAa. CBOKCTBA
YHUCJIOBBIX HEPABEHCTB. [[0Ka3aTenbCTBO
HEpaBEHCTB. HepaBEHCTBO ¢ MEPEMEHHOM.
Crporue u HeCTpOorre HEPABEHCTBA.
CroxeHre 1 YMHOYKEHHE YHUCIIOBBIX
HepaBeHCTB. OLIEHUBaHHUE 3HAYEHUS
BbIpakeHus. [loHsTHE O peeHnn
HEPABEHCTBA C OAHOW MEPEMEHHOM.
MHOK€ECTBO pelIeHUN HEPABEHCTBA.
PaBHOCUnBHBIE HEpaBeHCTBA. HepaBeHCTBO-
cnencrBue. YucaoBble MPOMEXKYTKH.
JInHEerHOEe HEPABEHCTBO C OJHOU
IIEPEMEHHON U MHOXECTBO €0 PELICHUM.

OCHOBHBIE BUJIBI JEATEIHHOCTH
00yUarommxcs

PopMyIUpOBaTh CBOWCTBA YUCIOBBIX
HEPABEHCTB, WITIOCTPUPOBATH UX HA
KOOPAMHATHOM NPSIMOM, JOKa3bIBaTh
anreOpanyecku. OneHuBaTh 3HAYCHUS
BBIPAKECHUS, UCIIOJIb3Ysl HEPABEHCTBA.
[IpumeHsTh CBOMCTBA HEPABEHCTB B XOJ€E
peweHus 3ana4. OnpeaensiTh paBHOCUIbHBIE
HepaBeHCTBA. [I[puBOAMTE IPUMEPHI PELICHHUIN
HEpaBEHCTB. Pemiats TMHENHBIE HEPABEHCTBA
C OJTHOW NIEPEMEHHOM, CUCTEMbI JTUHEHHBIX
HEPaBEHCTB, M300pa)kaTh pelIeHue Ha
YHCJIIOBOU MPSIMOM, JOKA3bIBATh HEPABEHCTBA.
PemaTte TekCTOBBIE 3a/1a4K C TOMOLIBIO




YUCIIA 1

BbIYNCJIIEHNA.

KBanpaTHslii
KOPEHb

17

Pemenne nMHEHHBIX HEPABEHCTB C OJHOMU
nepeMeHHou. CUCTeMbI TMHEUHBIX
HEPABEHCTB C OAHOM NepeMeHHou. Penenne
TEKCTOBBIX 33/1a4 C MOMOILBIO IMHENHBIX
HEPABEHCTB C OAHON NEPEMEHHON

KBanpatnsie kopHu. Apudmernyeckuit
KBaJpaTHbIM KOPEHB U €r0 CBOMCTBA.
[TonATHE NPPALMOHAIIBHOTO YHUCIIA.
JlelicTBUSA ¢ MppalMOHATBHBIMU YU CIAMU.
CBoiicTBa IEUCTBUM C UpPALlMOHATBHBIMU
gucnamu. CpaBHEHUE UPPALMOHAIBHBIX
yucelsl. MHOXKECTBO JEHCTBUTEIBHBIX YUCEI.
[IpencraBieHus 0 pacIIMPEHUSIX YACIOBBIX
MHOX€ECTB. J[oImyCTUMBIE 3HAaUEHUS
IIEPEMEHHBIX B BBIPAKEHUSX, COAEPIKAIINX
apu(pMeTUYECKHUEe KBaJAPATHBIE KOPHH.
ToxaecTBeHHble MpeoOpa3zoBaHUs
BBIPQXEHUI, COJlepKaluX apuPpMeTHIECKre
KBaJpaTHbIE KOPHU

JIMHEMHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.
HccenenoBars IMHEMHOE HEPABEHCTBO C
OJIHOU IIEPEMEHHOM C TapaMeTPOM.
3HAKOMUTBCA C UCTOPUEH Pa3BUTHS AJIr€OpbI

@opMyIMpOBaTH OIIPEAEIEHNE KBAAPATHOTO
KOPHSI U3 YUCIa, apu(PMETUIECKOTO
KBaJpaTHOroO KOpHs. [IpuMeHsTs onepanuto
W3BJICYEHUS KBAIPATHOTO KOPHS U3 YUCJIA,
UCIOJIB3YS MPU HEOOXOJUMOCTH
KaJIBbKYJIATOp. OLleHNBaTh KBaIpaTHbIE KOPHU
LEJIBIMU YHCIaMU U JECSITUYHBIMU JPOOSIMH.
CpaBHHBAaTh U YIIOPSII0YMBATH
palMOHAIIBHBIE U NPPALMOHATIBHBIE YUCIIA,
3aMrCaHHbIe C TOMOILBIO KBAJIPATHBIX
KOpHEW. BrINOHATE oneparuu ¢
MppalMOHAIBHBIMU YnciaamMu. MccnenoBarp
YpaBHEHUE X2 = a, HAXOAUTb TOYHBIE U
npuOIMKEHHbIE 3HaUeHus! KopHe npu a > 0.
HccnenoBats CBOKMCTBA KBAAPATHBIX KOPHEW,
MIPOBO/ISI YUCIIOBBIE IKCIIEPUMEHTHI C
HCIIOJIb30BaHUEM KaJIbKYJISATOpa
(xomnproTepa). JlokassiBaTh CBOMCTBA
apu(mMeTHyecKuX KBaJApaTHBIX KOPHEH;
NPUMEHSTDH UX JIJIs peoOpa3oBaHUs




BbIpaKeHUM. BBIMOIHATE TpeoOpa3zoBaHus
BBIPAKECHUU, COJICPKAIINX KBAAPATHBIE
KOpHU. BeIpaxkaTs mepemMeHHbIie U3 GopMyI.
BpruncnsaTe 3Ha4CHUS BBIPAXKEHU,
CoAEepKaIMX KBAIPATHBIE KOPHU, HCTIOJIB3YS
MIPU HEOOXOIUMOCTH KaIBKYJISATOP.
Hcnonb30BaTh B X0/1€ pelICHUA 3a/1a4
3JIEMEHTAPHBIC MPEICTABICHUS, CBSI3aHHBIC C
MPUOIMKEHHBIMU 3HAYCHUSIMU BEJTUYHH.
3HAKOMHUTBCSA C UICTOPUEN PA3BUTHS
MaTeMaTHUKH

YPABHEHUA U
HEPABEHCTBA
. KBagparnsie
YPaBHEHUS

17

KBanpatnoe ypaBHenue. ®opMyia KopHeEH
KBaJIpaTHOTO ypaBHEeHUs. KonnuecTBo
NEUCTBUTEIBHBIX KOPHEN KBAJIPATHOTO
ypaBHeHus. Teopema Buera. YpaBHenus,
CBOJIMMBIE K JINHEMHBIM YPABHEHUSIM WJIH K
KBaJIpaTHbIM ypaBHEHUsIM. KBagpaTHoe
ypaBHEHHUE C mapameTpoM. Pemenne
KBAJIPaTHBIX YPABHECHUI C TapAMETPAMHU.
Pemenune kBagpaTHbIX ypaBHEHUH,
coAepkKallMX 3HAK MOYJISl. Y paBHEHUE KAK
MaTeMaTh4eCKas MOJEIb peaTbHOU
curyanuu. Perenne TeKCTOBBIX 3a/1a4 ¢
ITOMOILBIO KBA/IPATHBIX YPABHEHHUM

Pacrnio3HaBaThe ypaBHEHUs C OJTHOU
IIEPEMEHHOM, KBA/IPATHBIC YPABHEHHS.
OrnpenensiTe paBHOCHUIIBHBIE YPABHEHHS.
IIprMeHATH CBOMCTBA YPABHEHHUN C OJHON
nepemMeHHoi. 3anuceiBaTh GOPMYITy KOpHEN
KBaJpaTHOTO YPAaBHEHHUsI; pEIIATh
KBaJ[paTHbIC YPABHEHUS — IIOJIHBIE U
HernouHble. OnpenensaTe KOJIU4eCTBO
JNEUCTBUTENBHBIX KOPHEU KBAaAPATHOIO
YpaBHEHHS.
HabGnronaTh 1 aHaIM3UPOBATH CBSI3b MEXKIY
KOPHSIMU U KO3 pUIIIEeHTaMU KBaIpaTHOTO
ypaBHeHus. PopmynupoBath Teopemy Buera,
a TaKke 00paTHYIO TEOpeMY, IPUMEHSTh 3TU




TEOpPEMBI ISl pelieHus 3aaad. [[poBoauts
MPOCTEUIIINE UCCIIETOBAHUS KBAIPATHBIX
ypaBHEHHUM. Pemats TEKCTOBBIE 3aaUM.
3HAKOMUTHCS C UCTOPUEH pa3BUTHUS
MAaTEMATUKH

AJITEBPANYEC
KHE
BBIPAKEHU .
HpobHo-
paloHaIbHbIC
BBIPAYKCHUS

YPABHEHUA 1
HEPABEHCTBA
. IpoOHo-

17

19

PanmonansHbIe BRIpAKEHUS.
ToxaecTBeHHBIE TpeoOpa3oBaHUS
paIoHaIbHBIX BRIPAKECHUH.
AnreOpanyeckas a1po0b. JlomycTumeble
3HAYEHUS TIEPEMEHHBIX B IPOOHO
paIoHaIbHBIX BEIpaKeHUAX. OCHOBHOE
CBOMCTBO anredpandeckon Jpoou.
Crnoxenue, BBIYUTaHUE, YMHOKCHHUE 1
JeJIeHNe alnreOpandecKux Apooei.
Bo3sBenenue anredpanyueckon 1podu B
CTCTICHb

JpoGHo-paninoHaibHbIe YpaBHEHUS.
Pemenue apo6GHO paliOHAIBHBIX
YPaBHEHUN, CBOISAIINXCS K JIMHENHBIM WIIH
K KBaJIpaTHBIM ypaBHEHUIM. Pelienne

3anuceiBaTh AIreOpanyecKre BhIpaKEHUsI.
HaxoauTe gonyctrmblie 3HaYEHUS
MEPEMEHHBIX B JPOOHO-pAlIMOHATBHBIX
BBIPAXKEHUSX. BBIMOTHATH YHCITIOBBIE
MOJCTAHOBKHU U BBIYUCIIATH 3HAaUEHUE JPOOH,
B TOM YHCJIE C TTIOMOIIBIO KaJIbKYJSATOPA.
@opMyIMpOBaTh OCHOBHOE CBOMCTBO
anredpandeckoi TpoOu U MPUMEHSTh €T0 s
npeobpazoBanus ApoOeii. BBITTOTHATD
TOJI€CTBEHHBIE ITPeoOpa30BaHUS
palMOHATIbHBIX BBIPAKECHUN. BBIOTHATH
JEUCTBUSA ¢ anredOpandecKuMu ApoosiMu.
[IpumeHsTh peoOpa3oBaHUsl BBIPAKEHUIN
IUTSL pellieHus 3a1a4. Beipakath nepeMeHHbIe
u3 popmyi (HU3NIECKUX, TEOMETPUUECKUX,
OTIHCHIBAIOIINX OBITOBBIE CUTYAIINH )
Pacno3naBaTh ApoOHO-paImoHaIbLHbIE
ypaBHeHUs. Pemath 1poOHO-paliioHabHbIS
YpaBHEHMUS, CBOASIIUECS K JIMHEHHBIM UJIU K
KBaJIpaTHBIM YpaBHEHUSIM, UCIIOJIb30BATh




paloHaIbHbIC JIPOOHO-pAllMOHANBHBIX YpaBHEHUN METO/1 3aMEHBI TepeMeHHoN. Pemarth
ypaBHEHUS METO/IOM 3aMEHBI IEpEMEHHON. Pemienue TEKCTOBBIC 33]Ia4H aNre0OpanyecKum
TEKCTOBBIX 3a7[au C TIOMOIIBIO IPOOHO COCOOOM: IEPEXOIUTH OT CIIOBECHOM
paloHaIbHBIX ypaBHeHHM. ['paduueckas (bOpMyIIMPOBKYU YCIOBHS 33/1a4U K
WHTEPIpPETALNs YPAaBHEHU C ABYMS anredpanvdeckoi MOJIETH IyTEM COCTaBJICHUS
nepeMEHHBIMU yYpaBHEHUS; PEIIaTh COCTABICHHOE
ypaBHEHUE; UHTEPIPETUPOBATH PE3yJIbTAaT.
Hcnonp30Bath rpayuyecKyro
WHTEPHPETALNIO YPABHEHUN C ABYMS
NepEMEHHBIMU
ObmnacTp ornpeneneHus: 1 MHOXKECTBO Hcnonb30Bath (yHKIMOHATIBHYIO
3HaueHui pyHkuuu. CriocoObl 3a1aHus TEPMUHOJIOTHIO U CUMBOJIMKY. Haxonuts
¢ynkuuid. ['padux pynkuuu. Yrenue 00J1aCTh ONPEIEIEHHS] 1 MHOKECTBO
CBOMCTB ()YHKIIMU TIO €€ rpaduky. 3HaYeHUN QyHKIUU. BBIUUCIATh 3HaUEHUS
[Tpumeps! rpagukoB HyHKIMIMA, (byHKUMA, 3a1aHHBIX QopMysiamMu (TIpU
OTPaXAIOIIUX peaJbHbIE MPOLECCHI. HE00XOMMOCTH UCIIOIb30BATh
@yHKIMH, ONMCHIBAIOIINE MPSIMYIO U KaJIbKYJIATOP); COCTABISAThH TaOIUIIbI
OYHKINU 15 00paTHYIO POIMOPIIMOHATIEHBIC 3HaueHu PyHkiuu. ONKUCHIBaTh CBOWCTBA

3aBUCUMOCTH, UX rpaduxu. DyHKIMH

. . . y=—
};: X21 }(: XS: .,}'.:'\lllr;s *

CBOMCTBa

(GYHKIIUM Ha OCHOBE €€ rpauuecKoro
npexacrasieHus. HaxoauTs ¢ moMoIbro
rpaduka QyHKIMY 3HAYEHUE OJTHOM U3
paccMaTpUBAEMbIX BEJIMYUH MO 3HAUEHUIO
npyroi. UccnenoBars npumMepsl rpaukoB,
OTPaXKAIOLMX PeaJbHbIE MPOLECCHI U
aByieHus. [I[puBOaUTE IpUMEPHI IPOLECCOB U




AJI'EBPANYEC
KHE
BBIPAKEHU AL
Crenenn

14

Crenens ¢ LEIBIM MOKA3aTEIEM U €€
cBoricTBa. CTaHIAPTHBINA BUJ YHCIIA.
Pa3mepbl 00bEKTOB OKPYXAIOLIETO MUPA,
JUTUTEIBHOCTD IIPOLIECCOB B OKPYKAIOIIEM
MHpe

ABJIEHUH C 3aJJaHHBIMU CBOMCTBAMM.
Bripaxkats ¢hopMyIoit 3aBUCUMOCTD MEXKTY
BenmurMHamMu. ONUCHIBaTh XapaKkTep
W3MEHEHHUS OJTHOW BEJINYMHBI B 3aBUCUMOCTH
OT U3MEHEHUS Ipyrou. Pacno3HaBaTh BUIbI
uzydaembix GyHkuuit. CTpouTh rpaduxu

_ 23
dymkumit 7 Y N Vx,

y=-

Hcnonb3oBath (yHKIMOHATIBHO IrpaduyecKue
IIPEACTABIICHUS JJIsI PEILICHUS U
WCCIICIOBAHNS YPABHEHUN U CHCTEM
ypaBHeHUH. [IpuMeHsaTs IM(pOBBIE PECYPCHI
IUTSl IOCTPOEHUSI Tpa)MKOB U UCCIEA0OBAHUS
CBOMCTB (DyHKIIHIA

DopMyIMPOBATH ONPEACIEHNUE CTENIECHHU C
LIEJIBIM MOKa3aresieM. @opmMyIupoBaTh,
3aMUChIBaTh B CHMBOJIMUECKOUN (hopme 1
WLTFOCTPUPOBATH MPUMEPAMHU CBOMCTBA
CTETICHM C LIEJIbIM TOoKa3zareneM. [IpumeHsTh
CBOMCTBA CTEIICHHU JIJIS1 TPE0Opa30BaHMS
BBIPAKCHUH, COJIEPKAIINX CTEIIEHU C L[EJIBIM
nokazarejieM. BBIOJIHATh IENCTBUS C
YHCJIaMHU, 3aIIMCAaHHBIMU B CTAHAAPTHOM BUE




(YMHOK€HUE, IeJIEHUE, BO3BEICHUE B
crenels). [lonyyaTts npeacrasiieHue o
3HAYMMOCTH JACHCTBUTEIBHBIX YUCEI B
IIPAKTUYECKOM JEATEIBHOCTH YEI0BEKA.
AHaNM3UpOBATh U JI€TATh BBIBOJIBI O
TOYHOCTH MPUOIMKEHUS HPPALMOHATIBHOTO
YKCIIa NP peleHnu 3a1ad. OKpyrisaTh
UppalOHaIbHbIE YKCIIA, BBIIIOJIHATD
MIPUKUJKY PE3yJIbTaTa BEIYUCIECHUN, OLICHKY
3HAYEHUHN YUCIOBBIX BBIPAKECHHUN

YUCIIA U
BBIUYNCJIEHHW L.
JlenumocTh

[ToBTOpEHUE,
00o001Ienue,
CHCTEeMaTH3aIUs
3HAHUM

10

Henenue ¢ octatkoM. CpaBHEHUS 1EIBIX
YHCEeJI 0 MOAYJII0 HATYpajIbHOTO YUCTIA.
CaoiicTBa cpaBHEHUH 110 MOAYII0. OCTaTKH
CYMMBI ¥ TTPOU3BEICHUS IO TAHHOMY
MOYJTIO

[ToBTOpEHNE OCHOBHBIX OHATHI U METOJ0B
KypcoB 7 u 8 Kj1acCcoB, 0000IIIeHNEe 3HAHU

DopMyIUpOBaTh ONIPEAEICHUS IETUMOCTH
HAIIEJI0, YUCEJI, CPABHUMBIX 110 JAHHOMY
MOZYJIFO. BBITTOMHATE AEIEHUE C OCTATKOM.
Jloka3pIBaTh U MPUMEHSTH CBOWCTBA
CpaBHEHHUU No moAyJir0. Haxoauts octaTkn
CYMMBI U TPOU3BENCHUS 10 JTAHHOMY
MOZYJIIO

Br16uparh, NpUMEHATH OLIEHUBATH CITOCOOBI
CPaBHEHMS YMCEJ, BEIYUCICHUM,
TO/I€CTBEHHBIX IPE0Opa30BaHUI
BBIPAKECHUU, PEIICHUSI YPABHEHUN U CUCTEM
YPaBHEHUH, HEPABEHCTB, [IOCTPOECHUS
rpadukoB. OCyIECTBISITh CAMOKOHTPOJIb
BBINOJIHSIEMBIX JEUCTBUN U CAMOIIPOBEPKY
pe3ynbTaTa BIYMCIEHUH, MpeoOpa3oBaHUil,




OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

136

noctpoeHuu. Pemars 3a1aun U3 peabHOU
KU3HU, IPUMEHITh MATEMATUYECKUE 3HAHUS
JUISL pELICHUS 3a7a4 U3 IPYTUX IPEAMETOB.
PemaTe TekCcTOBBIE 3a/1a4M, CDABHUBATD,
BBIOMPATH CIIOCOOBI PEIICHUS 3a/1a4H.
Hcnonb3oBaTh GyHKIIMOHATBHO rpaduyecKue
MIPEACTABIICHUS 1JII PELICHUS 337124

9 KJIACC

HaszBanue paznena
(Tembl) Kypca

KomuyecTBO

qacCcoB

OcHOBHOE coaepKaHue

OcHoBHBIE BUObI ACATCIBHOCTH 06yqa}oumxc;[

OYHKINHU

25

Oynaknusa. CBoicTBa (PYHKITHN:
HYJU QYHKIUH, TPOMEXKYTKH
3HAKOTIOCTOSIHCTBA (DYHKITUH,
IPOMEKYTKHA BO3PACTAHHS U
yObIBaHMS (PYHKIIMHU, YETHBIE U
HedeTHbIe (PyHKIMN, HanOOIIbIIIee
Y HauMEHbBIIIee 3HAYCHUS
¢dbynaknuu. [Toctpoenue rpadukon

OnuceiBaTh NOHATHE «PYHKIM». [IpuMeHATH
cBoiicTBa DyHKIMI: HYTU QYHKIINH,
IPOMEXYTKH 3HAKOIIOCTOSIHCTBA (DYHKIIUH,
IPOMEKYTKH BO3PACTaHUS U yObIBAaHUS (PYHKIIHH,
YETHBIE U HEYETHBIE (PYHKIIMHU, HAanOObIlIEE U
HauMeHbllee 3HaueHus PyHkiuu. Pacno3naBartb
KBaJIpaTHBIN TpEXuJieH, yCTaHABIUBATh

BO3MOZKHOCTbB €T0 PAa3J10KCHUA Ha MHOKHUTCIIN,




GbyHKUIHHA ¢ TOMOIIBIO
npeoodpazoBanuii. KBagpatHblii
TpexuwieH. KopHu kBaagpaTHOTO
TpexwieHa. Paznoxxenue
KBaJpPaTHOTO TPEXWICHA Ha
JIMHEWHBIE MHOKUTEIIN.
KBagpatuunas pyHkius u ee
cBoiictBa. [Tapaboia, kKooparHATHI
BEPIIMHBI TapadoJIbl, OCh
CUMMETPHUU NapaloIbl.
[Toctpoenue rpaduka
KBaJpaTUYHON PYyHKIUU.
[Tonoxxenue rpaguka
KBaIpaTUYHON (PYHKIIUH B
3aBUCUMOCTH OT €€
kod(ppunmenTon. McrnonrzoBanue
CBOMCTB KBaJpaTUYHOU QPYHKIIUU
1151 pereHust 3aaady. CTeneHHbIe
GyHKIUU ¢ HATYpaIbHBIMU
MOKa3aTeNIIMH, UX TpaduKu u
cBoiicTBa. ['paduxu GhyHKIIMIA:
y=x, y=Ux, y=|x|

pacKiiapIBaTh Ha JIMHEWHbBIE MHOKUTEIU
KBaJIPaTHBIN TPEXUJICH C HEOTPHUIATEIbHBIM
JTUCKPUMHHAHTOM. Pacro3HaBaTh KBapaTUYHYIO
¢yskuio o popmyne. [IpuBoauTh npumepsbl
KBaJIpAaTUYHBIX 3aBUCUMOCTEH U3 peanbHOI
KU3HU, PU3UKH, TeOMETpUU. BBISBIATH U
0000111aTh 0COOCHHOCTH TpaduKa KBaJApaTUUHON
bynkuu y = ax2 + bx + c¢. Onpenensats
KOOPAMHATHI BEPUTUHBI TApa0OIIbI, OCh
cuMMeTpuu napadonbsl. CTpouTh rpaduku
KBaIPATUIHBIX (YYHKIIMHA, 3aTaHHBIX (OPMYIIaMH
BUMA:y = ax2,y = ax2 + q,y = (X + b)2 + c,

y = ax2 + bx + c. BolnonHATs HocTpoeHue
rpaguKoB QYHKIIHI C TOMOIIBIO
npeoOpazoBanuii Buaa: —f(x + a); f(x)

— f(x) + a; f(x)>f(x) [f(x)].—>f(] x ), f(X)
—kf(x), f(x) PacroznaBath creneHHbie QyHKIIMH
C HaTypaJbHBIMU MTOKA3aTEISIMH, CTPOUTH
rpaduKy CTENMEHHbIX (PYHKIINH C MoKa3aTensiMu 2
u 3. Ucnonb3oBathk cBOMCTBA rpauKOB
CTENEHHBIX (DYHKINI ¢ HATYpaIbHBIMU
MOKAa3aTeNIIMH NP perieHnn 3aaa4. CTpouTh

rpapuky QyHKIUHA y=wy=x y=1x]

AHaIM3UPOBATh U MPUMEHSITH CBOMCTBA




U3YYEHHBIX (DYHKIMM 17151 UX MOCTPOCHUS, B TOM
YHClIe C OMOIIBIO U(POBBIX PECYPCOB

YPABHEHUA 1
HEPABEHCTBA.
KBanpaTHsbie
HEPaBEHCTBA
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[ToHsATHE O pEeHIECHNN HEPABEHCTBA
C OJTHOUW NIEPEMEHHOM.
MHO0X€eCTBO peIIEHUI
HepaBeHCTBA. KBagpaTHbie
HEPABEHCTBA C OJIHOU
nepeMeHHou. Pemenne
HEPaBEHCTB rpapuuecKuM
METOJIOM U METOJIOM HUHTEPBAJIOB.
Hepasenctsa, conepxaiiue 3HaK
MoxyJia. CucTeMbl HEPABEHCTB C
OJHOM mepeMeHHou. Pemenne
TEKCTOBBIX 3371a4 C IOMOILBIO
HEPABEHCTB, CUCTEM HEPABEHCTB.
HepasencTBo ¢ nByms
nepeMeHHbIMU. Penienue
HEPABEHCTBA C JBYMS
nepemeHHbIMH. [ paduaeckuit
METO/I PELICHUSI CUCTEM
HEPABEHCTB C JIByMSI
nepeMeHHbIMU. CHCTEMBI
HEPABEHCTB C JIByMSI
EPEMEHHBIMU

Hurars, 3anMCHIBaTh, IOHUMATh,
VHTEPIPETUPOBATH HEPABEHCTBA; UCIOJIb30BaTh
CHMBOJIMKY U TEPMUHOJIOTHIO. BBINOIHATH
npeoOpa3oBaHusl HEPABEHCTB, UCIIOJIb30BATh JJIS
npeoOpa3oBaHus CBOMCTBA YUCIOBBIX
HEpaBEHCTB. Pacnio3HaBaTh KBagpaTHBIE
HEPABEHCTBA C OJJHOM MEPEMEHHON. Pemarth
KBaJIpaTHOE HEPABEHCTBO rpaQUueCKUM METOJI0M
Y METOJOM UHTEpBAJIOB. Peliars KkBajpaTHbIe
HEPaBEHCTBA, UCIIOJB3Ysl rpapuuecKue
npeAcTaBieHus. PemaTe HepaBeHCTBa,
cozepxaliue 3Hak MoayJsi. M3o0paxate
pellIeHNE HEPABEHCTBA C OJTHOW MEPEMEHHOMN U
CHCTEMBI HEPABEHCTB HA KOOPANHATHOW MPSMOW,
3alMChIBATh PELICHUE C IIOMOIIBI0 CUMBOJIOB.
OcBanBaTh ¥ IPUMEHATH HEPABEHCTBA MPH
PELIECHNH Pa3JIMYHbIX 33/1a4, B TOM YUCJIE
IIPAaKTUKO-OPUEHTUPOBAHHBIX. Pacnio3HaBaTh
HEPABEHCTBO C ABYMS IEPEMEHHBIMHU.
[IpuMeHaTh rpapuyecKkuii METO pelIeHUs
CHUCTEM HEPABEHCTB C IByMs IEPEMEHHBIMH




YPABHEHUA 1

HEPABEHCTBA.

YpaBHeHUs,
HEPABEHCTBA U UX
CHUCTEMBbI
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bukBaapatHbie ypaBHEHHUS.
[Iprmepsl IpUMEHEHUN METOZ0B
PaBHOCHUIIBHBIX MpeoOpa3oBaHuil,
3aMEHbI IEPEMEHHOMU,
rpaguIecKoro METO1a TIPH
pellleHun ypaBHEHUN 3-1 U 4-ii
crereHenl. Pemenue npoOHO-
pPalMOHAJIBHBIX YPAaBHEHUN U
HEpaBeHCTB. Pemenne cucrem
YPaBHEHUH C IByMS
NepeMeHHbIMU. Penienue
MPOCTEUIINX CUCTEM HEITMHENHBIX
YPaBHEHHUI C IBYyMs
nepemeHHbIMH. ['paduueckuit
METOJ PELIECHUS CUCTEMBI
HEJIMHEWHBIX YPaBHEHUN C IBYMS
nepeMeHHbIMU. Cucrema IByX
HEJIMHEWHBIX YPaBHEHUN C IBYMS
NIEPEMEHHBIMH KaK MOJEIb
peanbHOM cutyauuu. Cucrema
HEJIMHEWHBIX YPaBHEHUH C
napametpom. [Ipocreiimme
HEPABEHCTBA C JBYMs
NIEPEMEHHBIMU U UX CUCTEMBI

Pemats OukBaznpaTHble ypaBHEHUS. [I[puMeHsATh
METO/Ibl PAaBHOCUJIBHBIX MpeoOpa3oBaHuil,
3aMEHbI IEPEMEHHOMN, TpahUIECKOro METOAa MPH
pelIeHn ypaBHeHUI 3-1 U 4-i cTeneHen.
Pemats npoOGHO-paliioHaNbHBIE YPaBHEHHS U
HepaBeHCTBa. Pacrio3HaBaTh JINHEWHbIE
yYpaBHEHUS C ABYMsI IepeMeHHbIMU. CTpOUTH
rpaduKy ypaBHEHH, B TOM YHCIIE€ UCTIOIb3YsI
uu(poBeie pecypcebl. Pemars npocteiinme
CHUCTEMBI IBYX HEJIMHEWHBIX YPABHEHUN C IBYMSI
nepemeHHbIMU. [IpuBOUTE Tpaduueckyro
WHTEPIIPETALNIO PEIICHUS YPABHEHHUS C IBYMsI
IIEPEMEHHBIMU U CUCTEM YPABHEHUMU C IBYMs
IIEpEMEHHBIMU. Pemare TeKCTOBBIE 3a1a4u
anredbpanyeckuM criocooom. MccnenopaTh
CHUCTEMBI HEJIMHEVMHBIX YPABHEHUH C TapaMETPOM.
Pemars npocreiimmre HEpaBEeHCTBA C ABYMS
NIEPEMEHHBIMU U UX CHCTEMBI




U1CJIOBBIE
[HOCJIEAOBATE
JIbHOCTU "
[TPOI'PECCUA
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[TonsTHe yncIOBOM
rnocieioBaTeabHOCTH. KOoHEeuHbIe
1 OECKOHEUHbIE
MOCJIEA0BATEILHOCTH.
OrpaHnyeHHas
MOCJIEN0BATEIBHOCTb.
MOHOTOHHO BO3pacTaromnias
(yObIBaro1as)
nocaeaoBaTeabHOCTh. CIoCOObI
3a/1aHus TTOCIEA0BATEIbHOCTH:
OIMCATEIIbHBINA, TAOIUYHBIH, C
MOMOIIBIO (POPMYJIBI N-TO YJICHA,
pPEeKyppeHTHbIN. ApudmeTnieckas
Y TEOMETPUYECKASI IPOTPECCUMN.
CBoiicTBa 4JICHOB
apu(pMeTHYeCKor 1
r€OMETPUYECKON MTPOTPECCHIA.
@opMyJIbI N-TO YJICHA
apu(pMeTHYeCKor 1
reOMETPUYECKOU MPOTPECCUM.
@opMyJbl CyMMBI EPBBIX N
YJICHOB apu(PMETHUECKON U
F€OMETPUYECKON MPOTPECCUI.
3ajaun Ha MPOLIEHTHI, 0AHKOBCKUE
BKJIQ/Ibl U KPEJIUTHI.

OcBauBarh U NPUMEHATHh HHICKCHbBIC
0003HaYEHUs, CTPOUThH PEUEBBIC BHICKA3bIBAHUS C
VCTIOJIb30BAHUEM TEPMHUHOJIOTUH, CBSI3aHHOMU C
HNOHATUEM TOCIIEA0BATENbHOCTU. ONIpenesaTh
BHJIbI IOCJIEIOBATEIIBHOCTEN: OTPAHUYCHHAS
MOCJIEN0BATENBHOCT, MOHOTOHHO BO3pacTaromiast
(yObIBaroIas) mocyie10BaTeIbHOCTb.
AHanu3upoBath (HopMyiy n-ro 4ieHa
MOCIIETIOBATELHOCTH WJIM PEKYPPEHTHYIO
dbopMyIly U BBIYUCTSATD YJICHBI
MOCJIEIOBATENBLHOCTEM, 3aIaHHBIX dTUMHU
dopmynamu. YcTaHaBIMBaTh 3aKOHOMEPHOCTh B
IIOCTPOEHUH NIOCIEN0BATEIBLHOCTH, €CIIN
BBITIIMCAHBI [IEPBbIE HECKOJIBKO €€ YICHOB.
Pacnio3naBaTh apudmMeTHIECKyIO U
F€OMETPUYECKYIO TPOTPECCUU MPU PAZHBIX
cnoco0ax 3afanus. Pemars 3a1aun ¢
UCIOJIb30BaHUEM (HOPMYJI N-To YieHa
apu(METHIECKON U TE€OMETPUUECKOM
IPOrPECCUIA, CYMMBI ITEPBBIX N YJICHOB.
N300pakaTh 4eHBI MOCIEN0BATETLHOCTH
TOYKaMH Ha KOOPJIMHATHOM MJIOCKOCTH.
PaccmaTpuBaThe mpuMepsl MPOLIECCOB U SIBJICHUIN
U3 pEAIbHOMW KU3HU, UWLTFOCTPUPYIOIIUE
U3MEHEHUE B apru(METUUECKON TPOTrpecCcuu, B




IIpeacraBieHue 0 CXOAUMOCTH
IIOCJIEA0BATEIBHOCTH, O
CYMMHUPOBaHUH OECKOHEYHO
yOBIBaIOIIEH T€OMETPUYECKON
nporpeccuu. Meton
MaTEMaTUYECKON MHIAYKIUU.
[Ipocreiimme npuMepsl

reOMETPUYECKON MPOTPECCHH; U300paKaTh
COOTBETCTBYIOIINE 3aBUCUMOCTH TpaUIeCcKH.
Pemate 3a1aun Ha IPOIIEHTHI, 0AHKOBCKHE
BKJIAJIbI M KpenuToBaHue. [IpencraBisiTh
OECKOHEUHbIE MTEPUOJUYECKHUE IPOOU B BUJIE
OOBIKHOBEHHBIX. 3HAKOMUTLCS C IOHATHEM
CXOJIMMOCTH II0CIEA0BATCIbHOCTH, HAXOIUTh
CyMMy O€CKOHEUYHO yOBbIBaroIen
reoOMEeTpUYECKOU nporpeccuu. [lpumenars meron
MAaTEMATHYECKOW MHIYKIIMU. 3HAKOMUTBCS C
VCTOPUEN pa3BUTHSI MATEMATUKHU

AJITEBPANMYECK
HE
BBIPAXXEHMUSI.
CreneHs ¢
palMOHAIBHBIM
IoKasaTejaeM

12

Kopensb n-ii crenenu. CBoicTBa
KOpH# n- creneHu. CTENneHs C
palMOHAJIBHBIM MTOKA3aTeJIEM U €€
cBoiicTBa. TOKIeCTBEHHBIC
npeoOpa3oBaHUsl BEIPAKECHUH,
CoZEepKallUX KOPEHb N-1
CTeNCHU. TOXI€CTBEHHbBIE
npeoOpa3oBaHUs BRIPAKCHUM,
COJIEpIKAILIUX CTEIEHb C
palMOHAJILHBIM MTOKa3aTesieM

@opMyIMpOBaATH ONPEAEICHUs KOPHS N-1
CTEIICHU U CTENEHU C PAMOHAJIBHBIM
nokaszareneM. [ [puMeHsaTh onepanuio N3BJICUECHUS
KOPHS N-U CTENEHH, UCTIOJIb3YS IIPU
HEOOXOIMMOCTHU KAJIbKYJISATOP. BhIunucasTe
3HA4YEHUE CTEIECHU C PALlMOHAJIBHBIM
nokasaresieM. OLleHNBaTh 3HAYEHUE KOPHSI n-I
CTEIICHU, 3HAYEHUE CTEIIEHU C PALIMOHAIBHBIM
NIOKa3aTeJIeM LEJIbIMHU YHUCIaMU U IECATUYHBIMU
npo6siMmu. CpaBHMBATh U YIIOPSIIOYMBATH
palMOHAJIBHBIE U HPPALMOHAJIBHBIE YUCIIA,
3alIMCaHHbIE C IOMOUIBIO KOPHS N- CTENEHU,
CTEIIEHM C PALlMOHAJIBHBIM I10KA3aTENEM.
BhINOMHATE TOXKAECTBEHHBIE MPEOOPa30BaAHMUS




BBIPAXXEHHUsI, COJIEPIKALLEr0 KOPEHb N-1 CTEIECHH,
CTEIEHb C PALIMOHAIIBHBIM OKA3aTENEM.
3HAKOMUTBCS C UCTOPUEN Pa3BUTHS MATEMATUKU

[ToBTOpEHME,
00o001IeHue,
CHCTEeMaTHU3AIUS
3HAaHUHU
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Uucna v BeIYMCIIeHUS (3aHUCh,
CpaBHEHUE, ICUCTBUS C
NEeUCTBUTEIBLHBIMU YUCIIAMU,
YHUCJIOBAsI MPSAMAst; IPOLEHTHI,
OTHOIIICHUS, TPOTIOPIIUH;
OKpYyTJIEHHUE, MPUOTUKEHHUE,
OLICHKA)

OneprpoBaTh NOHITUEM YUCIOBOTO MHOXKECTBA.
AKTyaJIM3upOBaTh TEPMUHOJIOTHIO U OCHOBHBIE
JEUCTBUSI, CBSI3aAHHBIE C YUCIIAMU: HATYPaJIbHOE
YHUCJI0, POCTOE U COCTABHOE YUCIIO, IETUMOCTD
HaTypaJIbHbIX YHCEJ, MPU3HAKH JICITUMOCTH, LIEJI0EC
YHUCJI0, MOJTYJIb YUCJIa, OOBIKHOBEHHAS U
JecsiTUYHas ApoOb, CTaHIAPTHBINA BUJT YUCIIA,
apupMeTHIECKUN KBaJAPATHBIN KOPEHbD.
BrInonHATH A€CTBUS, CPABHUBATH U
YIOPSAI0YMBATh YUCIIA, TIPEJICTABIIATh YUCIIA Ha
KOOPAVHATHOM NIPSAMOM, OKPYTJIATh YNCIIA;
BBITIOJIHSTh MPUKHUJIKY M OLIEHKY pe3yJbTaTa
BBIUHCIICHUH. PemaTe npakTuueckue 3a1auu,
coAep Kallre NpOLEHTHI, JOJIU, YACTH,
BBIPAYKAIOIINUE 3aBUCUMOCTHU: CKOPOCTb — BPEMS —
pacCTOsIHUE, [IEHA — KOJIMYECTBO — CTOMMOCTD,
00beM paboThl — BpeMs — MPOU3BOIUTEIHLHOCTD
Tpyna. Paz0uparh peanabHble dKU3ZHEHHBIE
cuTyanuu, popMyIupoBaTh UX Ha SA3bIKE
MaTEMATHKH, HAXOJIUTh PEUICHUE, TPUMEHSA
MaTeMaTU4YECKHI anmnapaT, UHTEPIPETUPOBAaTh
pe3yJIbTaT.




TekcToBbie 3aauu (perieHne
TEKCTOBBIX 3a7a4 apHu(PMETHICCKUM
1 anreOpandecKuM Crocodamm)

Anrebpanyeckre BhIPaKCHHSI
(mpeobpa3zoBaHue areOpanyecKux
BBIPXXCHHM, TOMTYCTHMbIS
3HAYCHUS)

@yHKIMU (IOCTPOCHKE, CBOMCTBA
U3YUYEHHBIX (QYHKIINA;

Pemate TekcTOBBIE 3a71aUM apU(PMETHICCKUM
CII0COOOM; M3BJICKATh HEOOXOAUMBIC TAHHEIC,
IIPEICTABIICHHBIE B BEpOAIEHOM, Tpa)muecKoM U
TaOJIMYHOM BHJIE. PeniaTte TEKCTOBEIC 3a0a4u C
MTOMOIIBIO BBEJICHUS TIEPEMEHHBIX, COCTABIIATH
ypaBHCHUS, HEPABCHCTBA, CUCTEMBI YPAaBHEHUH U
HEPABEHCTB 110 YCIOBHIO 33J1a41

OnepupoBaTh NOHATHSIMU: CTENEHD C LIEJIBIM
nokaszaTesnem, apupMeTHuecKuil KBaipaTHbIN
KOpEHb, MHOTOUJIEH, airedpanyeckas ApoOs,
TOKJECTBO. BBINOIHATH OCHOBHBIE ACUCTBUS:
BBITIOJHSATH PACUETHI 10 opMyIiam,
IpeoOpa3oBBIBATH 1IETbIe, APOOHO paIMOHATIHFHBIC
BBIPQXCHUS U BRIPAKEHUS C KOPHSIMH,
pea30BbIBATh Pa3yI0KEHNE MHOTOUJIEHA Ha
MHOKUTEJH, B TOM YHCJIE C UCTIOIb30BAaHUEM
(opMyJ1 pa3HOCTH KBaIPaTOB, CYMMbI U Pa3HOCTH
KyOOB, KBaJipaTa CyMMBbI 1 pa3HOCTH, Ky0a CyMMBbI
Y Pa3HOCTH; HAXOJUTH JAOMYCTUMbIE 3HAUCHUS
NEPEMEHHBIX JJIs APOOHO-PalMOHATBHBIX
BBIPKECHUM, KOpHEN. MoenupoBaTh ¢ IOMOILBIO
(opMyI1 peasbHbIE TPOLECCHI U SIBJICHUS

OnepupoBarh NOHATUAMU: PYHKIUSA, TpaduK
byHKUMU, HYJW QYHKIIH, TPOMEXYTKH




OBILIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME
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rpauUecKoe peneHue ypaBHECHUH
1 UX CHUCTEM)

3HAKOIIOCTOSIHCTBA, TIPOMEKYTKH BO3pPACTAHUSA,
IPOMEXKYTKU yObIBaHUS, HAUOOIIbIIIEE U
HanuMeHbIlee 3HaYeHHs] PYHKIIMU. AHAIU3UPOBATH,
CpaBHMBATh, 00CYK/1aTh CBOMCTBA (DYHKIIUH,
CTpOUTH ux rpaduku. OneprupoBaTh MOHITUIMHU:
npsiMasi MPOTIOPIIMOHAIBHOCTE, 0OpaTHas
IPOMOPITMOHATILHOCTD, JIMHEWHAsT (QYHKITHUS,
KBajipaTuyHasi QyHKIMs, mapadosia, rurnepooia.
Hcnonb3oBath rpadvku Tl OTIPEISICHUS
CBOICTB, MPOLIECCOB U 3aBUCUMOCTEH, JIsI
pEIIeHNUs 3a/1a4 U3 JIPYTHX yUYEeOHBIX MPEAMETOB U
peabHOM JKU3HH, MOACINPOBATH C TIOMOIIIBIO
rpauKoOB peasibHbIE MPOLIECCHI U SABJICHUS.
Bripaxats hopMynamMu 3aBUCUMOCTH MEXKITY
BEJIMYMHAMU, MOJIEJIMPOBATH PeasIbHBIE MTPOLIECCHI







OEJAEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«T'’EOMETPUS» HA YI'JIYBJIEHHOM YPOBHE B 7-9 KITACCAX

MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PAa3/EJOB IIKOJILHOM MAaTeMAaTHKH,
UMEIOIINIA CBOEH 1Ebl0 00€CTeUnTh M3YyYEHUE CBOMCTB U pa3sMepoB QUIYp, HUX
OTHOIIIEHWH W B3aUMHOE PpACIOJIOKEHHE, ONMUPAETCs Ha  JIOTUYECKYIO,
JI0Ka3aTeNbHYIO JUHHIO. [I[eHHOCTh M3ydeHHs TeOMETpHUH Ha YPOBHE OCHOBHOTO
o011ero o0pazoBaHus 3aKIIOYAETCSI B TOM, YTO OOYUYAIOLIUICS YUUTCS IPOBOIUTD
J0Ka3aTeNbHbIE PACcCYKJI€HUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUEHMs, JOKAa3bIBATh
WUCTUHHBIE YTBEP)KIEHUS U CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, MPOBOJIUTH
pacCy X JeHHUs «OT TPOTHBHOTO», OTIMYaTh CBOMCTBA OT MPHU3HAKOB,
dbopmynupoBaTh 0OpaTHbIe yTBepkIeHus. Oco00e 3HaUCHUE T0Ka3aTeIbHas JIUHUS
UMeeT JUIsl yIiyOJaEHHOTO 3Y4EeHHsI MATEMATUKU.

[{enbto U3y4eHUs] TEOMETPUU SIBIISIETCS MCIOJIb30BaHUE €€ KaK MHCTPYMEHTa
IIPU PEIICHUH KaK MAaTEeMaTHIECKUX, TaK U MPAKTUYECKUX 3a/1a4, BCTPEUAIOIINXCS B
peanbHOM  kM3HU.  OOyyaromuiicss  JOJDKEH  HAy4YUThCS  ONpPEAEIATb
re€OMETPUYECKYI0 (PUTYpy, ONHUCHIBATH CJIOBAMU YEPTEX WIM PHUCYHOK, HaWTH
IIONIalb  3€MEJbHOTO0  y4YacTKa, pPACCUUTHIBATH  HEOOXOOUMYIO  JUIMHY
ONITOBOJIOKOHHOTO KaOeyst wiu TpeOyeMmble pa3Mephbl Tapaxa jis aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpas, BBIUMCIUTENbHAS JIMHUS B U3YYCHUHU T€OMETPHH.
[Tpu pemenny 3amad MPAKTHYECKOTO XapakTepa OOYyYaroluiicss YYUTCS CTPOUTH
MaTeMaTUYECKUEe MOJENM  PEANbHBIX KU3HEHHBIX CHUTyaluid, MPOBOJIUTH
BBIUMCJICHHS] U OLICHUBATh aJIeKBATHOCTH MOJYYEHHOI'O Pe3yJIbTaTa.

Oco6eHHOCTh YueOHOro Kypca yriiyOJa€HHOr0 U3yUeHHs TeOMETPUU COCTOUT B
TOM, YTO OOyYaIOIIUECs HE MPOCTO 3HAKOMSITCS C OTMPEACIEHHBIMH MOHITHIMHU, a
YBEpEHHO OBajieBaloT nMH. CyIECTBYIOIINE TEMbI MPOrpaMMbI 0a30BOro Kypca
reOMETPUU U3YYaIOTCs Ha OoJiee rTyOOKOM ypOBHE, a 00ydaromuecs IpuoopeTaoT
YMEHHMsI, TOMOTAIOIIME UM YBEPEHHO INPUMEHSATh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXHBIX MPEAMETax, Mpexk/e Bcero pusuke u nHpopMaTHKe,
a TaKKe IOJIb30BAThCSA TMOJYYCHHBIMH 3HAHUSMU TIPU PEIICHUU TPAKTHUECKUX
3ajad.

CornacHo yueOHOMY IJ1aHy B 7-9 Kilaccax u3ydaercs yriryOJIEHHbIN yueOHbIN
Kypc «['eomerpusi», KOTOpBI BKIIOYAET CIEIYIOIIME OCHOBHBIE pa3ieibl
conepxkanusi:  «Hauama  reomerpum», «TpeyronbHukn», «OKpY>XHOCTHY,
«YetbipéxyronbHukny, «Ilogobuey, «dneMeHTbl TpuroHoMeTpuny, «Ilmomanny», a
Takke «Meton koopauHaTy», «BekTops», «IIpeobpazoBanust MIOCKOCTI.



Ha n3zy4yenue yueOHoro kypca «I'eomerpusi» orpoaurcsa 306 yacos: B 7
kiaacce — 102 yaca (3 yaca B Hexe0), B 8 kiiacce — 102 yaca (3 yaca B HeeJ10),
B 9 kiacce — 102 yaca (3 yaca B He/ieJI10).

Bo3MoxkHa KOppEeKTUPOBKA OOIIETO YMCIIa YaCOB, PEKOMEHJOBAaHHBIX JIsI
U3Y4YeHUs y4eOHOT0 Kypca, C yUeTOM MHAMBUIYAJIBHOIO MTOAX0Aa
00pa30BaTENbHBIX OPTaHU3ALNN K YTIYyOJICeHHOMY U3YYSHHIO T€OMETPUH, B paMKax
COOJII0IEHUSI TATHEHUYECKUX HOPMAaTHBOB K HEJEIbHOW 00pa30BaATEIbHON
Harpyske.

COAEPKAHUE OBYUYEHMUSA
7 KIIACC

Hayvasa reomerpuu

Hcrtopusi BO3HHUKHOBEHUsS W pa3BUTUs reomerpud. HavanpHble MOHATHSA
reometpun. Touka, mnpsimas, oTpe3ok, nyd. llonstue 00 akcuome, Teopeme,
JI0OKA3aTEIbCTBE, ONPEACTICHUN.

B3anMmHOe pacronokeHue Toyek Ha mpsMou. M3mepeHue UIMHBI OTpe3Ka,
PacCTOSIHUE MEXAY TOYKAMMU.

[Tonynnockocte u  yroi. Buasl yrimos. H3MepeHue BEIWYMH  YTJIOB.
BeprukanbHble U cMexHbIE Yriibl. [lapanienbHbple U NEPIICHIUKYIISPHBIE MIPSMBIC.
Paccrosinne ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunbl siomanbix. [nmrHa siomaHoi. MHoroyronsHuku. Ilepumerp
MHOT'OyTOJIbHUKA. [IOHATHE O BBIITYKJIBIX U HEBBIITYKJIBIX MHOTOYT'OJIbHUKAX.

[lepBuuHble mpencTaBiICHUs O PpaBEHCTBE (QUIYp, HUX PACIOIOKECHUH,
CUMMETPHH.

IIpocreitmmue nocrpoenusi. MHCTpYMEHTHI U1l U3MEPEHUH U IIOCTPOCHUM.

TpeyronbHuKku

Buasl TpeyrosbHUKOB: OCTPOYIOJIBHBIE, NPSIMOYTOJbHBIE, TYIOYT'OJIbHBIE,
paBHOOEApPEHHbIE, pPaBHOCTOpOHHME. MeauaHa, OuCceKkTpuca M BbICOTa
TPEYTOJIbHHUKA.

PaBeHcTBO TpeyroabHUKOB. llepBbli M BTOpOM IIPU3HAKU PABEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TPEYrOJBHUKHM H WX CcBoicTBa. [Ipu3Hak
PaBHOOEIPEHHOTO TPEYTroJdbHUKA. TpeTUil NpU3HAK PABEHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUsI MEXYy CTOPOHAMHU W yrilaMH TpeyroyibHuUKa. HepaBeHCTBO
TpeyrosibHUKa. HepaBeHCTBO 0 JyiMHE JIOMaHOM.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA OCEBOM cuMMmeTpuu. [Ipumepsr
CUMMETPHUU B OKPYKAIOILEM MUPE.

IHapamiensHbie npsaMbie. CymMMa yIrji0B MHOTOYTOJIbHUKA



[TapamienbHOCTb NPSMBIX, UCTOPUUYECKHE CBEJIEHUS O MOCTyJ1aTe EBKinaa u o
poisi JIoOaueBCKOT0O B OTKPBITUU HEEBKIMAOBOM reoMmeTpun. CBOMCTBA M MPU3HAKU
napaienbHbIXx npsMbix. CymMMa yIJIoB  TpeyrojibHHKa. BHemHue yrisl
TpeyrojabHuka. CymMma BHYTPEHHUX YIJIOB MHOTOYI'OJBHMKAa U CyMMa BHEUIHMX
YIJI0B BBITYKJIOIO MHOTOYTOJIbHHUKA.

IIpsiMmoyroJibHbIE TPEYTr0JIbHUKH

[Ipu3Haku paBeHCTBAa MPSMOYTOJbHBIX TPEYTrOJAbHUKOB. llepneHnukyssp u
HakJoHHas1. CBOMCTBO MeAMaHbl MPSIMOYTOJBHOTO TPEYTOJIbHUKA, IPOBEAEHHON K
runotenyse. [IpsMoyronbHbIi TpeyroyibHUK ¢ yrioM B 30°.

OKpy,KHOCTH

[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTbl OKPYXHOCTH U Kpyra: LEHTp,
paauyc, AuaMeTp, XopJia, uX CBOMCTBA. B3auMHOE pacnosoKeHue OKpPYKHOCTU U
npsamoil. KacatenbHas u cexyias K OKpy»KHOCTH. OKpy>KHOCTb, BIIUCAHHAS B YTOJI.
[Ipocreiinme NOCTPOEHUS ¢ TOMOIIBIO IUPKYJIS U JIMHEUKU.

I'eomeTpuueckue MecTa TOYEK

[ToHsiTHE O reOMETPUUECKOM MecTe TOYeK. [Iprumepbl reoMeTpuYecKux MecT
TOYEK Ha IJIOCKOCTU. brccekTpuca yria U cepeIMHHBIN NePIEeHIUKYISP K OTPE3KY
KaK TeoMeTpUYecKue Mmecta ToueK. OnMcaHHas OKPYKHOCTb TPEYrOJIbHUKA, €€
HeHTp. Meroa reoMeTpuYecKX MECT TOUEK MPH PEIIEHUH N'€OMETPUUYECKUX 3a/1a4.

ITocTpoenusi ¢ NOMOIIBLIO HMPKYJISA U JIMHEHKH

Ucrtopuueckue cBeaeHus. OOOCHOBaHUSA MPOCTEUIINX MOCTPOEHUH, 3Tarlbl
3aJl1a4 Ha MOCTPOEHMS, pELIEHUE 3a]1a4 Ha IOCTPOECHNUE HUPKYJIEM U JIMHEHKOU.

8 KUIACC

YeThIpEéXyroJibHUKH

[lapannenorpamm, ero mnpu3HakKu U cBoucTBa. IIpAMOyTroiabHUK, pPOMO,
KBaJpaT, UX MpU3HAKU U cBoicTBa. Tpamerus. PaBHoOenpeHHas Tpamenus, e
cBoOMcTBa U npu3HaKu. [IpsmoyronbHas Tpaneuus. CpeaHss JTUHUSA TPAICLHH.

Cpenusast nUHUSL TPEYTroJbHUKA. MeToj| yIBOCHUSI MEIHAaHbl TPEYTrOJbHHKA.
Teopema 0 nepeceyeHun MeMaH TPEyTrOJIbHUKA.

Teopema @aseca, TeopeMa O IPONOPLMOHAIBHBIX OTpe3kax. Teopema
BapuHbpoHa 1J1s1 IPOU3BOIBHOTO YETBIPEXYTOJIBHUKA.

[{eHTpanbHO-CUMMETPUYHBIC (DUTYPHI.

IMoxooue

[Tonobue TtpeyronbHUKOB, Ko3pduiuent mnogodus. [IpuszHaku mnomoOus
TpeyroJbHUKOB. IIpuMeHeHue 1om00MS TpPH PEIICHUH TEOMETPUUYECKUX U
IIPAKTUYECKUX 3a/a4.

IInomann



[Tonsitue o mmomanu. CBOWCTBa IUIONMIANICH TEOMETPUUYECKUX (UTYP.
[Tpocreiimue GopmMymbl A7 MIIOMAAN TPEYTOJIbHUKA, MMapajjienorpamMmma, pomoa u
Tpaneuuu. [lnomanu nogo0HeIx ¢uryp. OTHOILIEHUE IUTOMAACH TPEYTOIbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu penreHUH
IIPAKTUYECKUX 3a/1a4.

DJIeMeHTbl TPUTOHOMETPUH

CHuHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrila NPsIMOYTOJBHOIO
TpeyrojpHuKa. TpuroHomerpuueckue ¢yHknuu yriaoB B 30° 45° u 60°.
[IponopliiOHANIBHBIE OTPE3KU B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

YIibl U 4eThIPEXYT0JIbHUKH, CBA3AHHbIE C OKPYKHOCThIO

BrimcaHHBIE ¥ LIEHTPAJIBHBIE YIJIBI, YTOJI MEK1y KaCATEIIbHOW U XOPJAOM. Y TJIbI
MEXIy XOpJaMH M CEKylIMMH. BrHHcaHHblE W ONUCAaHHBIE OKPYXHOCTHU
TPEYTOJbHUKA M YETHIPEXYrosbHUKU. CBOHCTBA M TMPU3HAKH BIUCAHHOIO
YeThIPEXYTOJIbHUKA. B3anMHOE pacronokeHue IByX OKpykHocrer. Kacanume
OKpyx)HOCTei. OOLIMe KacaTeabHbIE K IBYM OKPY>KHOCTSIM.
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Pemienue TpeyrosibHUKOB

Cunyc, xocuHyc, TaHreic yriaoB ot 0° mo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE  TOXKIECTBO. @opMmynel  npuBeacHus.  PeuieHue
TPEYroJIbHUKOB. TeopemMa KOCHHYCOB U Te€OpEMa CUHYCOB. PelieHne mpakTuuecKkux
3a/1a4 C UCTIOJIBb30BaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB. Perenne 3a1au
F€OMETPHUYECKON ONITHKH.

Tpuronomerpuueckue dbopMmynsl I TUIOMIAAM  TPEYTOJbHUKA,
napasuieniorpamma, pombOa, tpamnenuu. dopmyna ['epona. dopmyna muomamu
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IToxoOue TpeyroiLHUKOB

Xopabl ¥ TO00HBIE TPEYTOIBLHUKH B OKPY>KHOCTH. Teopema o mpou3BeIeHUU
OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEAECHUH OTPE3KOB CEKYILHUX, TEOPEMA O KBaJapaTe
KacarenabHOU. [[puMeHeHne pu pEeIIEHH TEOMETPUUECKUX 3a1a4. TeopeMbl UeBbl
1 Menenas. [londarue o romoreTuu.

MeToa KOOpAUHAT

VYpaBHeHue MpSAMON Ha TIJIOCKOCTU. YTJIOBOW KOA(MOUIIMEHT U CBOOOIHBIN
YJIEH, WX TEeOMETPUYECKHM CMbICI. [lapajienbHOCT W NEPHEHIUKYISPHOCTD
NPSIMBIX (depe3 YyrioBoi KodDPUIIUEHT).

YpaBHeHHe OKpYyKHOCTH. Haxox1eHrE TTepeceuyeHrnd OKPYKHOCTEN U TIPSIMBIX
B KoopaumHarax. Popmysia pacCTOsHMS OT TOYKM A0 npsamou. I[lmomans
napajieiorpaMmMa B KOOpJAWHATaX, TOHATHE OO0 OPUEHTHUPOBAHHOW TILIOIIA]IH.



[IpuMenenne MeTora KOOPAUHAT B ITPAKTUKO-OPUEHTHPOBAHHBIX N'€OMETPUYECKUX
3a/1a4ax.

BexTopbl

Bekropbl Ha miockocTd. ClOXKEHHWE M BBIYATAHHE BEKTOPOB — IIPaBHIIA
TPEYrOJIbHUKA U NapajiesiorpaMma. ¥ MHOXKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BekTOpa. CIIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHO)XEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IICHTP Macc.

[Tonarne o Oasuce (Ha IUIOCKOCTH). Pa3nokeHuss BEKTOpPOB IO 0Oa3ucy.
CkaJsipHOE TIPOM3BEICHUE BEKTOPOB, N'€OMETPUUYECKUI CMBICI U BBIPAKECHHUE B
NEKapTOBbIX KoopAauHaTaxX. JUCTpHOYTHMBHOCTh CKAJSPHOIO IPOU3BEACHUS.
CkanspHoe TPOM3BENCHUE U IpoenupoBaHue. [IpuMeHeHue CKaJIspHOTO
IIPOM3BEACHUS BEKTOPOB U1 HAXOXKJICHUS [JUIMH W yrioB. Pemenwue
IrEOMETPUYECKUX 3a/1a4 € IIOMOLIBIO CKAJIIPHOIO IPOU3BEACHUS.

JJJIMHA OKPYKHOCTH M INIOLAAb KPYyra

[IpaBriIbHBIE MHOTOYTOJIBHUKH. J[TMHA OKpyKHOCTH. [ pagycHas u paauaHHas
Mepa yria, BBIUMCIEHHUE JUIMH Iy OKpyXHOcTeu. [lnmomans kpyra, cekropa,
cermeHTa. Mctopuueckue cBeieHns 00 U3MEPEHUH ITTUHBI OKPY>KHOCTH U TUIOLIAAH
KpyTa.

JIBHKEHUSI TIIIOCKOCTH

[enTpanbHas cumMmerpus. LlenTpanbHO-cuMMeTpuuHbie Qurypsl. IToBopor.
OceBas cummeTpus. OUrypbl, CUMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOU OCH.
[TapajutennbHBIN TTEPEHOC.

[lonsitue nBwxkeHuss W ero cpoiicTBa. PaeHcTBO ¢uryp. Ilpossienus
CUMMETPUM B INPUPOJE, >KUBOIIMCH, CKYIBITYype, apxurekrype. Kommnoszunuun
NBUKeHUH (mpocteime npuMepsl). [[puMeHeHrne B reoMeTpuYecKrX 3a/1auax.



HNPEAMETHBIE PE3YJIbTATBI
K xonity oOydennst B 7 kjaacce 00y4JarONUNCS MOTYYUT CICAYIONMINE MPEIMETHBIC
pE3yJbTaTHI:

Pacnio3HaBaTh M3y4eHHbIE T€OMETPUUYECKUE (DUTYPBI, OMPEACIIATh UX B3aUMHOE
pacmojoXeHue, U300pakaTh TeoMEeTpUdYecKue (GUTYpHl, BBHIMOIHITH YEPTEKU IO
YCIOBHIO 3a/1aun. M3MepaTh JTWHENHBIE W YIJIOBbIE BEJIWYMHBI. Pemiats 3amaun Ha
BBIYMCIICHUE JIJIMH OTPE3KOB U BEJINYUH YTJIOB.

JlenaTe NPUKUAKY U OLICHKY JMHEWHBIX WU YIJIOBBIX BEJIWYUH IPEIMETOB B
pealbHOM JKU3HHU, Pa3MEpPOB MPUPOJHBIX OOBEKTOB. Paznuuarh pasmepbl ATHX
O0OBEKTOB 110 OPSAJKY BETUUUHBI.

CTpouTh 4epTekKU K TEOMETPUYECKUM 33/1a4aM.

[Tonmp30BaThHCs MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCITOJIb30BaTh IPU3HAKU
Y CBOMCTBA paBHOOEAPEHHBIX TPEYTrOJIbHUKOB TP PEIICHNUH 3a/au.

IIpoBOAUTE JIOTMYECKUE PACCYKICHHUS C HCIOJb30BAHUEM I'€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd NPU3HAKAMM PABEHCTBA IPSAMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJMaHbI, IPOBEAEHHOMN K THIIOTEHY3€ IIPSIMOYTOJIbHOIO TPEYTOJIbHUKA, B
pELIEHNH T'eOMETPUYECKUX 3a]ay.

Onpenenars NapajyIeIbHOCTh NPSAMBIX C IIOMOIIBIO YIJIOB, KOTOpPBIE 00pa3yeT ¢
HAMHU cekymas. OnpenessaTe NapajuleIbHOCTh NPSMBIX € INOMOIIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM IPSAMOM O TOYEK APYTOU MPSIMOM.

Pemrats 3amaun Ha KiteTyaroi Oymare.

[IpoBOIUTH BHIYMCIICHUS U HAXOJIUTh YUCIIOBBIE U OYKBEHHBIC 3HAUCHUS YTIIOB B
F€OMETPUYECKUX 3aJadax C MCIOJIB30BAHUEM CYMMBI YIJIOB TpPEYTOJIBHUKOB M
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MNP TIE€PECEUECHUU [BYX
MapaAJUICIIbHBIX TPSAMBIX CEKylled. Pemate nmpakTuyeckue 3aauv Ha HaXOXKICHUE
YIJIOB.

Brnaners mnonsituem reomerpuueckoro mecta Touek (I'MT). Onpenensite
OMCCEeKTpPHUCY yria U CEepPeIMHHBIA MEPIEeHIUKYISP K OTPE3KY Kak IreOMETpUUYECKUe
Mecta Touek. [lonb3oBaThesa moHsATHEM reomerpudeckoro mecrta touek (I'MT) npu
JI0Ka3aTEIbCTBE FT€OMETPUYECKUX YTBEP/KICHUN U IIPU PELICHUH 3a1a4.

@opMynupOBaTh ONPEACIEHUS OKPYKHOCTM W Kpyra, XOpAbl U JIHAaMETpa
OKPY’KHOCTH, YBEPEHHO BIIAJIETh KX CBOMCTBAMH. Y METh JJOKA3bIBATh U IPUMEHATH ITH
CBONCTBA IIPU PEIICHUM 3a/a4.

Brnanerp NOHATHEM OINMCAHHOM OKOJIO TPEYrOJIbHUKA OKPYXHOCTH, YMETh
HaxXoAuTh €€ 1eHTp. JloKa3pIBaTh M UCHOIB30BaTh (DAKTHI O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYrOJIbHUKA IEPECEKAlOTCsl B OJHOW TOYKE, U O TOM, YTO CEPEAUHHBIE
NEPIEHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MIEPECEKAIOTCS B OJTHOM TOUKE.



Brnaners moHsTMEM KacaTENbHOW K OKPYXKHOCTH, IOJIB30BATBHCSA TEOPEMOMU O
NEPHEHANKYJIIPHOCTH KAacaTEeJIbHOM W pajuyca, MPOBEAEHHOIO K TOYKE KACAHMSL.
Jloka3biBaTh PaBEHCTBO OTPE3KOB KACATENbHBIX K OKPYXHOCTH, MPOBEAEHHBIX W3
OJIHOM TOYKH, U IPUMEHSTH ATO B PEUICHUU T€OMETPUUECKUX 3a/1a4.

Jloka3plBaTh M MNPUMEHSATh NPOCTEHIINE TE€OMETPUUYECKUE HEPABEHCTBA,
MMOHUMATh UX NMPAKTHYECKHUI CMBICII.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKHE MOCTPOECHHS C MOMOIIBIO LUPKYIS U
JIMHENKU.

K koniy o0ydyenusi B 8 ki1acce o0yyaromuics Moiay4yuT CIEIYIOUUE MTPEIMETHbIC
pE3yNbTATHI:

Pacnio3HaBaTh  OCHOBHBIE BHUJbBl  YETBIPEXYTOJIBHUKOB, HX  3JIEMEHTHI,
IIOJIB30BAaThCS MX CBOWMCTBAMHU IIPU PELICHUM TI'€OMETPUYECKHX 3anad. Paznuuarts
IPU3HAKU U CBOMCTBA MapajuiesiorpaMmma, pom0a U npsiMOyrojbHUKA, TOKa3bIBaTh UX
Y YBEPEHHO ITPUMEHSATH IIPU PEILIEHUN T€OMETPUUECKUX 3a/a4.

Hcnonb30BaTh CBOMCTBA TOYKHM IEPECEUEHUS MEIHWAaH TPEyrojbHUKa (LEHTpa
Macc) B PEIICHUH 3a/1ay.

BiiageTs NOHATHEM CpeHEHN JIMHUM TPEYTOJIbHUKA U Tpaleluu, IPUMEHITh X
CBOMCTBA IPU PELIEHUU IreoMeTpHuYecKux 3anad. lMcnosb3oBate Teopemy PDaneca u
TEOpEMY O MPONOPLUUOHATBHBIX OTPE3KAX, IPUMEHSATh UX JJIs1 pELIECHUS MPAKTUYECKUX
3azay.

Pacno3naBaTh LIEHTpadbHO-CUMMETPUYHBIE (DUTYpbl W HCIOJB30BATH MX
CBOWCTBA MPU PELICHUHU 3a/1a4.

Brmanerr moHATHSAMH TI0A00MS TPEYTrOJILHHMKOB, KOd(hduIMeHTa moaoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX TPEYroJbHUKOB. VIMETh MpeacTaBiIeHUE O
npeoOpa3oBaHuUd TOA00MS M O MOA0OHBIX (urypax. Ilomp3oBaTbesl NMpU3HAKAMU
noo0us. TPEYroJbHUKOB MpPH pEIIeHUH T'eOMETpUUecKHux 3anad. Jloka3plBaTh U
IIPUMEHATHh OTHOUIEHUS NPONOPLHUOHAIBHOCTH B IPSMOYIOJIBHBIX TPEYTOJIbHUKAX.
[TpumeHsTh MOAO00KE B MPAKTUUECKHUX 3aauax.

BbIBOIUTE M MCIIOJIB30BATh MPOCTEMIIE (OPMYIIbI JIJIs IUTIOIIAIA TPEYTOJIbHUKA,
napasiesiorpaMmMa, pomMOa W Tpanenuu. BeluuchaTh (pa3iudHbIMH CIIOCOOAMMU)
Iouiab TPEYroJbHUKA M IUIOMIAJM MHOTOYTOJBHBIX (uryp (mosb3ysch, TIae
HEO0OXOMMO, KaJIbKYJISITOPOM). 3HATh OTHOIICHHUE IIOMANEH MOAOOHBIX (GUTYP U
MPUMEHSATH NPHU pelieHuu 3a1ad. [[puMeHsTh MogyyeHHbIe YMEHHUS B MPAKTHYECKUX
3a/1ayax.

[Tonb3oBatbesa Teopemoirn [ludaropa nns  pelieHUss TEOMETPUUECKUX U
MpaKkTUYeCKHUX 3a1ad. CTpOUTh MAaTEMAaTUYECKYI0 MOJENb B MPAKTUYECKUX 3a/1ayax,
CaMOCTOSATEIIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOILNE JTUHBI.



Braners noHATHEM BIIMCAaHHOIO ¥ IEHTPAJIBHOIO YIUIA, YIJla MEXKAY KaCaTeJIbHOU
U  XOpAOM, OIIMCAaHHOW W  BIOMCAaHHOM  OKPYXHOCTH  TPEYTrOJIbHUKA U
YEeTBIPEXYTOJIbHUKA, IPUMEHSATh UX CBOMCTBA IIPU PEILIECHUH 3a/1a4.

IIpuMeHATh TNOJyYEHHBIE 3HAHUS Ha IIPAKTUKE — CTPOUTh MAaTEMaTHYECKHE
MOJENH JUIS 33/1a4 PEATbHOW KU3HU U NPOBOJAUTH COOTBETCTBYIOIIUE BBIYMCICHUS C
NPUMEHEHUEM TMOAOOUsS M TPUTOHOMETpUM (TOJB3YyACh, TIZ€ HEO0XOAUMO,
KQJIBKYJIITOPOM).

K xoniy oOydenns B 9 kiacce 00y4Jaronuiics MOMYYUT CICAYIONMNE MPEIMETHBIC
pEe3yJIbTaTHI:

3HaTh TPUTOHOMETPUUECKHE (PYHKIMHM OCTPBIX YIJIOB, YMETh HAaXOAMUTh C HX
NOMOUIbIO PA3JIUYHBIE JJIEMEHThl MPSMOYIOJBHOTO TPEYroJbHUKA («pEeLIeHHE
IPSIMOYTOJIBHBIX TPEYTroJbHUKOBY»). HaxonuTk (C MOMOLIBIO KaJIbKYJISATOPA) AJIUHBI U
YTJIbI 17151 HETAOJIMYHBIX 3HAaUEHHM.

[Tonb3oBaTbea (GopMynamMu MPUBEAEHUS MU OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JUISI HAxXOXKJIEHUS COOTHOIIEHMH MEXAYy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMU.

Jloka3blBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, NMPUMEHATh HX IS
HaXOXXJEHUSl PA3IMYHBIX DJIIEMEHTOB TPEYroJbHUKA («PEIICHUE TPEYTrOJbHUKOBY),
MIPH PEIICHUH T€OMETPUUECKUX 3a/1ay. [[puMeHsATh Noay4YeHHbIE 3HAaHUS [IPU PEILICHUU
IIPaKTUYECKUX 3a/]a4.

[IpuMeHATH TPUTOHOMETPHIO B 337a4aX HA HAXOXKIACHHUE IUIOIIAIN, BBIBOJUTD U
BJIAJETh TPUTOHOMETPUYECKMMHU (QopMylaMu g IUIOUN[AAM  TPEYroJibHUKA,
napajuenorpamma, pomoa, Tpamneuuu, BHIBOAUTh U MPUMEHATh Gpopmyny I'epoHa u
bopMyITy IS TUTOIIAIH BBITYKIOTO YEThIPEXYTOJIbHUKA.

HMeTb npeacTaBiaeHUue O TOMOTETUH, IPUMEHSATh B IPAKTUYECKUX CUTYALUSX.

Hcnonw3oBath Teopemsl UeBbl 1 MeHenas 1pu peiieHuu 3ajad.

Hcnonp30BaTh TEOpeMbl O BIMCAHHBIX YyIVIAX, YIVIAX MEXAY XOpAaMu
(CexyImMMM) U yriie MeXAy KacaTelbHOW U XOPJIOM IpPH PElICHUH TeOMETPUYECKHUX
3ama4. Jlokas3plBaTh W NPHUMEHATH TEOPEMBI O MPOM3BENAECHHHM OTPE3KOB XOpHA, O
IIPOU3BEECHUH OTPE3KOB CEKYIINX, O KBaApaTe KacaTeIbHOM.

Branets noHsTHEM KOOpAMHAT HA IJIOCKOCTH, pabOTaTh ¢ ypaBHEHUEM MPSIMON
Ha TUIOCKOCTU. BrageTh MOHATUSIMH YTIIOBOTO KO3 @UIlMeHTa 1 CBOOOIHOIO YIEHA,
MOHUMATh HX TEOMETPUYECKHM CMBICI M CBSI3b YIVIOBOTO KO3 (UIIMEHTA C
BO3pacTaHUEeM M YObIBaHMEM JIMHEHHOW (QYHKIHMH. YMETh pelarb METOAOM
KOOpDAMHAT 3aJayd, CBSA3aHHBIE C IIAPAJUICIIBHOCTBIO M NEPHEHAUKYIIPHOCTHIO
OPSIMBIX, IEPECEUYECHUEM MIPSAMBIX, HAXOKIECHUEM TOUEK IIEPECECUCHUS.

BelBOIuTe M BIANETh YpPaBHEHHEM OKPYXHOCTH. Jcnosb3oBaTeh MeTon
KOOpDAMHAT JUIsl HAXOXKJICHMS IIEPECEYEHUHU OKPYXKHOCTEH M MpsAMBIX. Bianers



dbopMynaMu paccTOSIHMSI OT TOYKH JO MPSMOM, IUIOIIAgu MapajuiesorpamMma B
KOOpJIMHATaX, WMETh IOHATHE 00 OpHEeHTHpOBaHHOW Tmomaau. Ilombp3oBaThes
METOJO0M KOOPJIMHAT HA INTIOCKOCTH, TPUMEHSTH €r0 MPU PEIICHUN T€OMETPUUECKUX U
NpaKkTHYECKUX 3ajad. [[puMeHaTh METON KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX
r€OMETPUYECKUX 3a7a4ax.

Brnagers noHsATHMEM BEKTOpa. YMETh CKIAJbIBaTh W BBIUATATh BEKTOPHI,
YMHOXaThb Ha YHCJO, BJAJETh MpPaBWIAMH TPEYroJIbHUKAa M Mapajuiejorpamma.
Bianerp mpakTHUYECKMMHM HWHTEPHOPETAUUAMH BEKTOPOB. YBEPEHHO MOJb30BATHCS
KOOpAMHATaMHU BEKTOpa. BiaaaeTs ciiokeHrneM U BBIYUTAHUEM BEKTOPOB, YMHOXKEHHUEM
BEKTOpa Ha YKCJIO B KOOPJAUHATAX.

Nmets mipeactaBieHre o Oasuce (Ha MIIOCKOCTH). PackiaabiBaTh BEKTOPHI IO
O0asucy. PackmagpiBaTh BEKTOpbl CHJI C  TOMOLIbIO  IPOEUUPOBAHUSA U
TPUTOHOMETPUYECKUX  COOTHOWICHHWW. [IpUMEHSTH TOJlydeHHBIE 3HAHUS B
IpOCTEHIINX (PU3NUYECKUX 3aauax.

Brnagere NOHATHEM CKaJISPHOIO MPOU3BEAEHUS BEKTOPOB, IOHUMATh €r0
TF€OMETPUYECKUNA CMBICT U YBEPEHHO IMOJIb30BATHCSA €0 BBIPAXKEHHEM B JIEKAPTOBBIX
KOOpAMHATaX. 3HaTh JUCTPUOYTUBHOCTh CKAJSIPHOTO NPOU3BEACHUSI U €ro CBS3b C
IIpoenUpOBaHuEM. [IpUMEHATh CKAIPHOE IPOU3BEACHUE BEKTOPOB ISl HAXOKICHUS
JUIMH W yrioB. Pemate reomMeTpuyeckue 3aJadyd C TOMOIIBIO CKaJsIPHOTO
npousBeeHus. Mcnonp30BaTh CKAISIPHOE MPOU3BEIEHUE BEKTOPOB B aIre0Opanveckux
U (pu3nUecKux 3ajavyax.

Brnaners NOHATHUAMM TPaBUIBHOIO MHOTOYTOJBHHUKA, JJIMHBI OKPYXKHOCTH,
JUTMHBI IyTH OKPY>KHOCTH U paJIMaHHOW MEPbI yTila, BBIYUCIATH IJIOIAAb KPyra U €ro
yacteil. [lonumate cmbicnt yncna nt. [[puMeHaTh Moy4eHHbIEe YMEHUS IPU PEILICHUH
MPaKTUYECKUX 3a4ady. 3HaTh HCTOPUYECKHE CBEIACHUS 00 W3MEpPEHUU [JIMHBI
OKPY>XHOCTH M IUTOIIAIN KpyTa.

HmeTs npeacTaBieHre o npeoOpa3zoBaHUM MJIOCKOCTH, O ABMXKEeHUsIX. Haxoautpb
OCH, UEHTPbl CHUMMETpUU (GUTYp, LEHTPHl IOBOPOTA, HAXOJUTh KOMIIO3HUIIUU
npoctenmmx npeodpazoBanuil. [IpuMeHsATh ABMKEHHUS MIIOCKOCTU MPU PEIICHUU
reOMETPUYECKUX 3a]1aY.

[IpuMeHATh TOJyYEHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTE€MaTHYECKHE
MOJEIIN JJI 33]1a4 peabHOU KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIUNCICHUS C
MPUMEHEHUEM TMOA00MsI M TPUTOHOMETPUYECKUX (PYHKIMN (MOJb3YysCh, TJE
HEO00XO0IUMO, KATBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Hasanue paznena (tembl)  KommuectBo  OCHOBHOE CO/IEpKaHUE OcHOBHBIE BUJIBI ACATECIHBHOCTH
Kypca 4acoB
Hcropust BOBHUKHOBEHHUS U 3HAKOMUTKCS C UCTOPUEH Pa3BUTHUS
Pa3BUTHS TEOMETPUH. reOMETpPUH, IPUMEHEHUEM T€OMETPUH B
HavanbHbie MOHSATUS TEOMETPUU.  pEAIbHOM XU3HU. POPMYIHPOBATH OCHOBHBIE
Touka, npsiMasi, OTPE30K, JIyY. MOHSTHS, OTIPEJICIICHUS U AKCUOMBI.
[Tonsarue 00 akcuome, TeOpeme, Pacrio3zHaBaTh U3y4eHHbBIE T€OMETPUIECKUE
JIOKa3aTeNbCTBE, ONPECICHUN, (bUTYpBI, ONIPEACTIATh UX B3aUMHOC
CBONMCTBE, IpU3HaKe. Bzanmuoe PACIIOI0KEHHUE, BBIIOJIHATE YEPTEXK 110
Hayana reometpuu. pPacroioKeHHE TOYEK Ha yCIIOBUIO 3a7auu. I3MepsTh IMHEWHbIE U
[Ipocreiimme npsimoil. I3smepeHue IuHbI YTJIOBBIE BEJIMYMHBI T€OMETPUUECKUX U
reoMeTpudecKue GUrypol 28 OTpE3Ka, PaCCTOSTHUE MEXKITY MPAKTUIECKUX 00BEKTOB. ONpeenaTh «Ha

U UX CBOUCTBA.
N3mepenne
F€OMETPUYECKUX BEITUYUH

ToukaMu. [1oyrutockocTs u
yroJi. Bunel yrios. M3mepenue
BEJINYMH YIJIOB. BepTukanbHbie
Y CMEKHBIE YTJIBI.
[TapayutenbHbIie U
IIEPIICHIUKYJISIPHBIE NIPSMBIE.
buccekrpuca yrna. Jlomanas.
Buasl nomanbix. /JInuHa
JIOMaHOW. MHOIOYTrOJIbHUKH.
IIepumeTp MHOTOyroJIbHUKA.

IJ1a3» pa3Mepbl pealbHbIX 00bEKTOB,
IPOBOJUTH TPyOYIO OLIEHKY UX Pa3MEPOB.
Pemars 3a1aum Ha BEIYMCIIEHNE JJIMH
OTPE3KOB U BEJIMYMUH yIioB. Pemars 3anaun
Ha B3aMMHO€ PaCIOJIOKECHUE
reoMerpuueckux ¢uryp. IlpoBoauts
KJIACCU(UKALIUIO YTIOB, BEIYUCISAThH
JIMHEWHBIE U YIIJIOBBIE BEJIMYUHBIL, IPOBOAUTH
HEOOXOMMBIE JOKA3aTEIbHbIE PACCYKICHUS.
Brruucnsate nepumeTpsl npocTeimmx ¢uryp,




TpeyroJbHUKN
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[lonsitue o BBIITYKJIBIX U

HCBBIITYKJIBIX MHOT'OYI'OJIbHUKAX.

NHCTpyMEHTBI 711 U3MEPEHUN U
ITOCTPOCHUMN

Menuana, OuccekTpuca u
BBICOTA TPEYTOJIbHHUKA.
PaBeHCTBO TpEyTrOJIBHUKOB.
[lepBblii 1 BTOPOM NTPU3HAKH
PaBEHCTBA TPEYTOJILHUKOB.
PaBHOOEIpeHHBIE TPEYTOJIBHUKH
U UX cBoucTBa. [IpusHak
PaBHOOEIPEHHOTO
TpEyTroJbHUKA. TpeTuil npu3HaK
PABEHCTBA TPEYTOJILHUKOB.
@urypsel ¢ 0CEBOM CUMMETPHUEN.
[Ipumepsl cuMMeTpUH B
OKpPYXaroIeM MUpe

JIOMaHbIX. Paznuyars BBITYKIIbIE U
HEBBIITYKJIBIE MHOTOYTOJIbHUKH, PABHBIE
¢urypsl. [IpoBoauTs npocTeitmme
IIOCTPOCHUS ¥ U3MEPEHUS C IOMOLIBIO
UHCTPYMEHTOB

Pacno3naBaThk mapsl paBHBIX TPEYTOJbHUKOB
Ha TOTOBBIX YEPTEkKaX U HA KIETYATOU
Oymare (C ykazaHUEM IPU3HAKOB).
Onpenenars napel paBHBIX TPEYTOJIbHUKOB B
reOMETPUUECKUX KOHPUTYpaLusx (¢
yKa3aHUEM IPU3HAKOB). BEIBOIUTH
CJIECTBUS (PAaBEHCTB COOTBETCTBYIOLIUX
3JIEMEHTOB) U3 PaBEHCTBA TPEYTOJIbHUKOB.
Hcnonb30BaTh NPU3HAKH PABEHCTBA
TPEYroJIbHUKOB B PEILIEHUH FT€OMETPUYECKHUX
3anad. @opMyJIUpOBaTh ONPEAETCHUS
OMCCEKTPUCHI, BBICOTHI, MEAHAHbI
TPEYrOJIbHUKA; CEPEIUHHOIO
NEPHEHANKYJIIIpA OTPE3Ka; NEPUMETPA
TPEYrojbHUKA, OCH CUMMETPUU (PUTYPBHI.
PacnoznaBath urypsl ¢ oceBoi
cumMMeTpuen. PaznnyaTe NOHATHSA CBOWCTBA U
npu3Haka, opMyJIupoBaTh
COOTBETCTBYIOIIHE JIOTHYECKHE
yTBEpKJIeHU. [[0Ka3bIBaTh U IPUMEHSATH




[TapannensHocTh. CymMma
YTJIOB MHOTOYTOJIbHUKA
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[TapannenbHOCTh IPSIMBIX.
CBOMCTBA U IPU3HAKU
napajuienbHbIX OpsmMbix. Cymma
YTJIOB TPEYroJjpHUKa. BHenHue
yriel TpeyronbHuka. CymMmma
BHYTPEHHHUX YIJIOB
MHOTOYTOJIbHUKA U BHEIIHUX
YTJI0B BBIMYKJIOTO
MHOTOYTOJIbHUKA

CBOMCTBA U MPU3HAKU PaBHOOEAPEHHOTO
TPEYTOJbHUKA B PEHICHUHA T€OMETPUUYECKUX
3aa4. CTpOUTh YEPTEKHU, PELIATh 3a/1a4U C
MTOMOIIIBI0 HAXOXKIEHUS PABHBIX
TpeyrojabHUKOB. Mcnonb3oBath nudposbie
pecypcehl il MOCTPOEHUM U UCCIIEeI0BaHUS
CBOMCTB MU3y4aeMbIX (Uryp U KoHPUryparuii

DopMyIUPOBATH MOHATHE MapaJUICIbHBIX
PSIMBIX, HAXOJIUTh MPAKTUYECKUE TPUMEPHI.
3HAKOMHTBCS C UCTOPUEN Pa3BUTHS
r€OMETPUH, ISATHIM MOCTYJIaTOM EBKIINIA,
3HaueHueM padot JlobaueBckoro. M3yuarhb
CBOMCTBA yIJ0B, 00pa30BaHHBIX MIPU
NePECEeUEHUHN MapaIIEIbHBIX MPSIMBIX
cekyuien. [IpoBoauTs qoKa3aTenbCTBa
NapauieIbHOCTH IBYX MPSMBIX C TTOMOIIBIO
YTJI0B, 00pa30BaHHBIX MPU MEPECEUCHUN ITUX
MPSMBIX TPEThEU NpAMOM. Paznuuath
CBOICTBA U MPU3HAKU MMAPATIIETbHBIX
NPSIMBIX, IPUMEHATh UX MPU PEUICHUN
reoMeTpUYECKUX 3a1a4. BeUUCISIThE CyMmMy
YTJIOB TPEYTOJIbHUKA, CYMMY BHYTPEHHUX
YTJIOB MHOTOYTOJIbHUKA U BHEIIHUX YTJIOB
BBIITYKJIOT'O MHOTOYTOJbHUKA. HaxoauTh
YHUCJIOBBIC U OYKBEHHBIC 3HAYCHUS YTJIOB B




TreOMETPUYECKHX 3a/1a4ax C UCTOJIb30BaHUEM
TEOPEM O CYyMME YIJIOB TPEYTOJIbHUKA U
MHOTOyroJibHUKa. [[pUMEeHSTh MOTy4YeHHbBIC
3HAHUS MIPU PEIICHUU TEOMETPUUECKUX 3a/1a4

[IpssmoyrosbHbBIE
TPEYTOJbHUKN

[Ipu3Haku paBeHCTBa
MPSAMOYTOJIbHBIX
TPEYrOJIbHUKOB.
[lepneHauKyIsp U HAKJIOHHAS.
CBOMCTBO MeIHAHBI
MPSAMOYTOJIBHOTO TPEYTOJIbHUKA,
IIPOBEICHHOM K TUIIOTEHY3E.
IIpsAMOYTOJIBHBIN TPEYTOJIBHUK C
yriioM B 300

Jloka3pIBaTh MPU3HAKH PABEHCTBA
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.
OrnpenensiTe Mapbl paBHBIX MPSIMOYTOJIBHBIX
TPEYTOJLHUKOB Ha KJIETUYAaTOU Oymare u B
Tr€OMETPUYECKHX KOH(DUTypanusx (¢
yKa3aHHEM NPU3HAKOB). Mcrionp30BaTh
MPU3HAKHA PABEHCTBA MPSAMOYTOJIbHBIX
TPEYTOJIbHUKOB, HEPABEHCTBO O HAKJIOHHOMN U
NEPIEHIUKYJIAPE B PELIICHUU
reOMETPUYECKUX 3aJa4. JJoka3bIBaTh
CBOMCTBO MeANaHBI MPSIMOYTOJILHOTO
TPEYTOJbHUKA, TPOBEJCHHOMN K TUIIOTEHY3E,
Y COOTBETCTBYIOLINN IPU3HAK; CBOWCTBA U
MPU3HAKH NMPSIMOYTOJIBHOTO TPEYTOJIbHUKA C
yriioM B 300. IIpuMeHsATh MOTy4YeHHBIE
3HAHUA MPU PEUICHUHA T€OMETPUUYECKUX
3ama4. Pemare 3a1aun Ha MpUMEHEHUE
CBOMCTB MPSIMOYTOJIbHOTO TPEYTOJIbHUKA.
Hcnonb30BaTh NOJIyYEHHBIE 3a/1a4U TIPU
pELIEHUH MPAKTUYECKHX 3a7a4




CooTHOLIEHUS MEXKIY
CTOPOHAMH M YIJIAMH
TpeyrojapHuKa. HepaBeHCcTBO

BI)IBOI[I/ITI) HpOCTGﬁIHPIG IrCOMCTPHUUICCKHUC
HCPaBCHCTBA, IOHUMATh UX IPAKTUICCKUX
cMmbIci. Mcnob30BaTh JOKAa3aHHBIC

I'eomeTpuueckue 5 TpeyroiabHuka. HepaBeHCTBO 0 reOMETPUYECKUE HEPABEHCTBA, CHMMETPHUIO B
HEpPABEHCTBA JUIMHE JoMaHou. HepaBeHCTBO pEeLIEeHNH 3a1a4
MEXy MEPHEHIUKYISIPOM U
HaKJIOHHOM. PaccTossHue oT
TOYKH J0 NPsIMOU
OKpyX)HOCTb, XOPJIbI U DopMyIUpOBaTh ONPEACICHUS: OKPYKHOCTH,
JIUaMETPBhI, UX CBOKCTRBA. XOP/Ibl, TUAMETPA U KacaTeIbHOU K
B3auMHoe pacnosioxkeHue OKPYXHOCTH. M3yuaTh uX CBOMCTBA,
OKPYKHOCTH U TIPSIMOM. MIPU3HAKH, IOCTPOCHUE YEPTEKEH.
KacarenbHas u cexymas k HccnenoBars, B TOM YHCIIE UCTIOIB3YSI
OKpY>KHOCTH. OKPYKHOCTb, U poBbIE PECYPCHI: OKPYKHOCTb,
OKpYX HOCTb. BrrcanHas B yroi. [lonstue o BIMCAHHYIO B YT'OJI; IICHTP OKPY>KHOCTH,
['eomeTpuueckue mecra r€OMETPUYECKOM MECTE TOUEK. BIIMCAaHHOM B yTOJI; PAaBEHCTBO OTPE3KOB
Touek. [Toctpoenus ¢ 18 ITpumepsl reOMETPUUECKHUX MECT = KacaTelbHbIX. OBlIaieBaTh MOHATHEM

MMOMOIIBIO LIUPKYJIIA U
JINHEUKU

TOYEK Ha MIocKocTu. OnucanHas
OKPY’KHOCTb TPEYTOJIbHUKA, €€
LHEeHTp. MeToa reoMeTpuyecKux
MECT TOYEK MPU PEIICHUH
r€OMETPUYECKUX 3a/1au.
O60cHOBaHMS MPOCTEHIINX
MMOCTPOEHUM, ATAIbI 3aJa41 Ha
MOCTPOCHUS, PEIICHUE 3a/1a4 Ha

OIIMCAaHHOU OKPYKHOCTH TPEYTOJIbHUKA.
@opMyIMpOBaTh JTAIlbl 33/1a4 HA IOCTPOCHUE
(moctpoeHue, 10Ka3aTeabCTBO,
UCCJIEIOBAHKE), TPOBOIUTH 3a/1a4 Ha
MIOCTPOEHUE, OCYLIECTBIIATH OCHOBHBIE
IIOCTPOCHHUS LIUPKYJIEM U JIUHEUKOU.
3HAKOMUTBCS C UCTOPUEN PA3BUTHS




MOCTPOCHUE LIUPKYIIEM U
JIMHEUKOU

re€OMETPUH, KJTACCHUECKUMU 3a]]a9aMHU O
IOCTPOCHHUU

[ToBTOpenue, 06061IeHNE,

[ToBTOpEeHue u 0600I1IeHHE

Pemars 3aa49u, HIIFOCTPUPYIOIIUC CBA3U

. 10 OCHOBHBIX MOHATHIA U METO/IOB MEXIY pa3IuYHbIMU TEMAaMH Kypca
CHUCTEMaTH3aIMs 3HAHUN
Kypca 7 knacca
OBIIEE KOJIMYECTBO
YACOB I10 102
[TPOT'PAMME
8 KUIACC
HasBanue pazgena (tembl)  KomumuectBo | OCHOBHOE cojepskaHue OcHOBHBIE BUBI JEATEIBHOCTU
Kypca 9acoB
[Tapannenorpamm, ero nmpusHaku  M3o0paxaTh 1 HAXOAUTH Ha YepTEKAX
U cBoiicTBa. [IpsIMOYTOEHUK, YETBIPEXYTOJLHUKHU Pa3HBIX BUJIOB U UX
pomO, KBaapaT, UX MPU3HAKU U aneMeHThI. DOpMYITHPOBATH ONIPEICTICHUS
cBorictBa. CpeaHss TMHUS napajiesiorpaMmma, mpsMoyToIbHUKA,
TpeyrojabHuka. Tpanenusi. pomba, KBajparta, Tpareuu, paBHOOOKOM
UeThIpEXYTOIbHUKN 22 PaBHoOenpenHas Tparenus, ee Tparneunu, NpIMOyroJIbHOW Tpareiuu.

CBOWCTBA U IPU3HAKHU.
IIpssmoyrosibHas Tpanenus.
CpenHsis nMHUS TpareunH.
Teopema @aneca. Teopema o
IPONOPLUHOHAIBHBIX OTPE3KAX.

Jloka3bIBaTh U UCIIOJIB30BATh MPU PELIEHUN
3a71a4 IPU3HAKU U CBOMCTBA
napajuiesiorpaMmma, IpsiMOyrOJIbHHUKA,
pomba, KBajapara, Tparneluuu, paBHOOOKOU
Tpaneuuu, NpsiMOyTroJbHON Tpaneluu.




LlenTp Macc TpeyroiabHUKA.
[{enTpaIbBHO-CUMMETPUYHBIE

buryps

JIoka3pIBaTh U UCMOJIb30BATh MPU PEUICHUN
3aga4 TeopeMbl Daseca u o
IPONOPLIHOHAIBHBIX OTPE3KAX.
DopMyIMpOBATh U TI0KA3bIBATH CBOMCTBA
TOYKH IEPECEUCHHS] MEUAH TPEYTOJIbHUKA;
MOJIy4YaThb MPEACTABICHUS O METOJIE Macc, O
cBsI3U ¢ pusnkoit. DopMyIupOBaThH
OIIPENEIICHNUE U I0Ka3bIBATh CBOMCTBA
LHEHTPAJIbHO CUMMETPUYHBIX Quryp. Pemars
3a1a4M C MCTIOJIb30BAHUEM CBOMCTB U
IIPU3HAKOB Mapasuienorpamma. [Iposoaute
NEJIEHNE OTPE3Ka Ha PABHBIE YaCTH C
IIOMOILBIO IUPKYJIS U JTUHEUKHU.
Hcnonb3oBath HUGPOBHIE pECypPChI IS
UCCJIEIOBAHUSI CBOMCTB U3y4aeMbIX QUTYP U
KOH(UTypanuii

ITomoGOue

16

[TogoGue TpeyroJbHUKOB,
KOd(pPHUIIMEHT MO100uSI.
[Tpu3Haku momxoous
TpeyroJbHUKOB. [IpuMenenue
no100Ms IPU pelIeHUU
MPAKTUYECKHUX 3a]1a4. BBenenue
MOHSATHUS TpeoOpa3zoBaHuUs
o100Ms M IOJIOOHBIX (PUTYD

Haxonuth nogo0OHbIe TPEyTroabHUKA HA
TOTOBBIX YEPTEKAX, YKA3bIBATH
COOTBETCTBYIOIIME PU3HAKU MOJO0US.
Onpenensars napbl MOA0OHBIX
TPEYrOJIbHUKOB B TECOMETPHUUECKUX
KoHpurypanusx. Pemars 3agaun Ha
0/100HBIE TPEYTOJIBHUKHU C TTIOMOUIBIO
CaMOCTOSITEIILHOIO IIOCTPOEHUS YEPTEKEN U
HAXOXKJEHUS TTOI0OHBIX TPEYTOJIBLHUKOB, C




[ momans

Teopema [Mudaropa u
Hayayia TPUTOHOMETPHH
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Iloustne omann. CoicTBa
IUTOIIAIC TEOMETPUUECKUX
¢uryp. [Ipocreiime popmysbi
JUIS TUTOILAIA TPEYTOJIbHUKA,
napasuiesiorpamma, pomoa u
Tpaneuuu. [nomaam nogo0HbIX

buryp

Teopema Iudaropa.
[IprmeHeHue TeopeMsl
[Mudaropa npu pemenun
MPaKTUYECKUX 3a/1au.
[IponopuroHanbHBIE OTPE3KU B
PSIMOYTOJILHOM TPEYTOJIbHUKE.

yKa3aHHWEM Mpu3HAKoB monoows. [IpoBoauTh
JI0Ka3aTeNbCTBA C UCTIOIB30BAHUEM
npu3HaKkoB mojaoous. [IpumMeHsTs
TIOJTYYCHHBIC 3HAHUS TIPU PEIICHUH
FCOMETPUUYECKUX U TIPAKTUICCKUX 3aad.
3HAKOMUTKCS C IOHATUSMU TTPeoOpa3zoBaHus
1o00us ¥ MOJI0OHBIX PUTYP

@opMynMpOBaTH CBOKMCTBA IUIOIIA/IH,
BBISICHAThH WX HATJISIIHBIA CMBICI. BRIBOIUTH
(dbopMyIIBI TJIOIAY TTapaJijIesiorpaMma,
TPEYroJIbHUKA, TPAIeluu U3 POPMYJIIbI
TUIOLIAAN MPSAMOYTOJIBHUKA (KBaJpaTa).
Haxonuts mnomanu ¢puryp, n300paxeHHbIX
Ha KJIeT4aTon Oymare, UCI0JIb30BaTh
pa3OreHre Ha YacTH U JOCTPOEHUE.
HaxoauTe momaau mogo0HbIX Guryp.
Brruncnars miomanay pa3anyHbIX
MHOTOYTOJBHBIX (uUryp. Pemars 3a1aun Ha
IUIOIIAJb C MPAKTUYECKUM COJIEPKAaHUEM

3HAKOMHTBCS C UCTOPUEN TEOPEMBI
[Mudaropa. JoxassiBath Teopemy [ludaropa.
JloKa3pIBaTh COOTHOILICHUS MEXKITY
IPONOPIUOHATIEHBIMUA OTPE3KaMH B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE U
NPUMEHATH UX NP PEIICHUN




Vel n
YETHIPEXYTOJILHUKY,
CBSI3aHHBIE C
OKPYKHOCTBIO
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CuHyc, KOCUHYC, TAHT€HC U
KOTaHI'€HC OCTPOro yria
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
Tpuronomerpudeckue GyHKIINH
yraoB B 30°, 45° u 60°

Brmcannbie u nieHTpagbHbIC
YIJIbI, YTOJ MEX]y KacaTelbHON
Y XOpIOH. YTIIBI MEXIY
XOpAaMH U CEKYIIUMH.
Bnucannble 1 onucaHHbIe
4eThIpexyrojibHUKU. CBOWCTBA U
OpU3HAKU BOIMCAHHOTO
YeThIpexyrojibHuKa. BzaumHoe
pacnoJioKeHUe IBYX
okpyxHocTel. Kacanue
OoKpyxHOCTel. O01IHe
KacaTelbHbIE K IBYM
OKPY>KHOCTSIM

TreOMEeTPHUYECKUX 3a/1a4. Pemats 3a1aun Ha
npuMeHeHue Teopemsl [Iudaropa, B Tom
YHUCIIE ¢ MPAKTUYECKUM COJEPIKAHUEM.
Ornpenensitb OCHOBHBIE
TPUTOHOMETPUUYECKHE (PYHKITUU yTIIa C
TIOMOIIIBIO TIPSIMOYTOJILHOTO TPEYTOJIBLHUKA,
COCTaBIISATh TAOIHUITY 3HAYCHUMA
TPUTOHOMETPUUECKUX (DYHKITUI 151
OCHOBHBIX YIJIOB. [I[pUMEHATH MOTydeHHBIC
3HAHUS ¥ YMCHHUSI TIPU PEIICHUH
MPAKTUYECKUX 3a]1a4. 3HAKOMHUTHCS C
UCTOpPUECH Pa3BUTHs TPUTOHOMETPUHU

@opMyIMPOBATH OCHOBHBIE OIPEAECIECHUS,
CBS3aHHBIE C YIJIaMU B Kpyre (BIMCAHHBIH
yroJ, UeHTpaibHbIi yron). Haxonute
BIIMCAHHBIE YTJIbl, ONUPAOIIUECS HA OOHY
YTy, BBIYUCIIATD YIJIBI C TIOMOIIBIO
TEOPEMBI O BIIMCAHHBIX YIJIaX, TEOPEMBI O
BIIMCAaHHOM YETBIPEXYTOJIbHUKE, TEOPEMBI O
LeHTpanbHOM yriie. Mccnenosars, B ToM
YHUCJIE C MOMOIIbIO IU(POBBIX PECYPCOB,
BIIMCAHHBIE U OMTMCAHHBIE
YEThIPEXYTOJIbBHUKH, BBIBOJIUTH UX CBOMCTBA
v npu3Haku. Mcnonbs30BaTh 3TU CBOWCTBA U
IIPU3HAKHU [IPY PELICHUN 3a1a4




[ToBTOpEenmE, 0600MIIECHNE,

[ToBTOpEHME OCHOBHBIX TOHITUI

Pemars 3aa49d, HJIIOCTPUPYIOIIUC CBA3U

. 10 Y METOJIOB KYpcOB 7 U 8§ MEXAY pa3aIuyHbIMU TEMAMH Kypca
CUCTEMAaTHU3aLMs 3HAHUI .
KJIacCOB, 000011IeHUE 3HAHUI
OBIIEE KOJIMYECTBO
YACOB I10 102
I[TPOIT'PAMME
9 KJIACC
Hasanmue paznena (tembl)  KommuectBo = OCHOBHOE COZIEpIKaHUE OCHOBHBIE BUJBI ACATECIBHOCTH
Kypca 4acoB
CuHycC, KOCUHYC, TaHI'€HC YII0B ~ DOpMyIHpOBaTh ONPEAEIECHUS
ot 0 1o 1800. OcHOBHOE TPUTOHOMETPUUECKUX (PYHKIUI TYIBIX U
TPUTOHOMETPHUUECKOE npsAMBbIX yriaoB. COCTaBIsATh TAOIUILY
TOXAECTBO. POPMYIIBI 3HAYEHUU TPUTOHOMETPUUECKUX (PYHKITUI
npuBeneHus. Pemenne I OCHOBHBIX yTrii0B OT 0 10 1800. BeiBOAUTH
TpeyroJbHUKOB. Teopema COOTHOILIEHHS MEX1Y TPUTOHOMETPUYECKUMHU
KOCHUHYCOB M TEOpEMa CHHYCOB. HKIMAMU. BBIBOAUTH MpocTeiime
Pemenne TpeyroapHuKoB = 22 Y P 4 by P

Pemenune npakrnueckux 3amad ¢
VCIIOJIb30BaHUEM TEOPEMBI
KOCHHYCOB M TEOPEMBI CUHYCOB.
Tpuronomerpuueckue GopmyJibl
JUIS TUIOIAAN TPEYTOJIbHHUKA,
napaienorpamma. Gopmyia

(bopMyJIbl IPUBENICHUS U3 T€OMETPUYECKUX
cooOpakeHuil. BoIBOguTH TEOpEMY
KOCHHYCOB M TEOPEMY CUHYCOB (C paguycoM
OTIMCaHHOM OKPY>XHOCTH). PermaTe 3a1auu 1o
Ir€OMETPUH C UCITOJIB30BAHUE TEOPEM
KOCHHYCOB M CUHYCOB, HAXOJUTh PAaINyC
ONMCAaHHOM OKPY>KHOCTH. Pemath




I'epona. ®opmyna miomanu MPaKTUYECKUE 3a/1a4, CBOSIIMECS K

BBITTYKJIOTO YETHIPEXYTOJIbHAKA HAXOXKJECHUIO PA3IUIHBIX DJIEMEHTOB
TpeyroJbHUKa. BeIBOOUTH
TPUTOHOMETPHUUECKHUE (POPMYIIBI JJIS
TUIOIA/IA TPEYTOJIbHUKA, TTapaljieiorpaMmma,
dbopmyiny I'epona, popmyiy miomniaau
BBIMTYKJIOTO YEThIpEXyroyibHUKa. Pemars
3aJlayy C UCTOJIb30BAaHUEM U3YUECHHBIX
TEOPEM M COOTHOIIEHU. Pemats
MPaKTUYCCKUE 3319l HA HAXOXKICHHUE
TJIOMIAN C MPUMEHEHHEM JTaHHBIX (popMyIT

Xopibl ¥ TOJOOHBIE Jloka3bIBaTh TEOPEMBI O POU3BEACHUN
TPEYTOJIbHUKU B OKPY’KHOCTH. OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEACHUUN
Teopema 0 npon3BeICHUH OTPE3KOB CEKYLIUX, TEOPEMY O KBAJIpaTe
OTPE3KOB XOPA, TEOPEMBI O KacarelibHOM, TeopeMbl UeBbl 1 MeHenas.
MIPOU3BEICHUU OTPE3KOB HccnenoBarh, B TOM YHCIIE € TOMOLIBIO
[TogoGue TpeyroasHUKOB 12 CEKYILIUX, TeOpeMa O KBaJipare IU(POBBIX PECYPCOB, U3ydaeMble
kacarenbHOl. [Ipumenenne npu  kKoHuryparuu. [[puMeHsITh TaHHBIE TEOPEMBI
PELICHUU T€OMETPUUECKHUX IIPY PELICHUU T€OMETPUUECKHUX 3a]1a4.
3aaad. Teopembl UeBbl 1 3HAKOMUTBCS C IOHATHEM O TOMOTETHUH, C €TO

Menenas. Ilonstue o romoTeTun IMPUMCHCHUEM, B TOM YHUCJIC B ITPAKTHYCCKHUX

CUTYyaILUsAX
YpaBHEeHHE IPIMON HA OcBauBarh NOHITUE MPSIMOYTOJIBHON
Meton koopauHAT 10 IJIOCKOCTH. YTJIOBOM CHUCTEMBbI KOOPAUHAT, IEKAPTOBBIX KOOPAUHAT

K03 PULIEHT U CBOOOIHBIN TOYKH. BBIBOAUTH ypaBHEHHUS NPSIMO B




BekTopsl
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YJI€H, UX T€OMETPUYECKUN
cMmbiciL. [lapamiensHOCT U
MEePIECHIUKYJISIPHOCTh MPSIMbIX
(auepe3 yriaoBoit KO3 PHUITUEHT).
YpaBHEHUE OKPYKHOCTH.
Haxoxnenue nepeceuenuii
OKPY>KHOCTEU U NPSIMBIX B
koopauHaTtax. opmyna
pPacCTOSIHUS OT TOYKH JI0
npsamoit. [lmomane
rapasuiesiorpaMmma B
KOOpPJIMHATAX, IOHATHE 00
OPUEHTUPOBAHHOM IUIOIIA/IHN.
[IpumeneHnne MeToa KOOpANHAT
B MIPAKTUYECKHU-
OPUEHTUPOBAHHBIX
reOMETPUYECKUX 3a/auax

BekTopsl Ha II0CKOCTH.
Cllo’)xeHue U BRIYUTAHUE
BEKTOPOB — IpaBuia
TPEyroJibHUKA U
napajiesorpaMmma. Y MHOKEHUE
BEKTOpa Ha uncyo. KoopanHatel

KOOpJMHATAX, YPABHEHHE OKPYKHOCTH.
BbIaensTe NOJHBIN KBaApaT sl HAXOXKACHUS
LIEHTPA U paguyca OKPYKHOCTH IO €€
ypaBHeHUI0. HaxoIuTh TOUKM NepecedeHus
NPSAMBIX U OKPYKHOCTEHN B IPSIMOYTOJIbHOM
cucTeMme KoopauHat. PemaTs 3anaun Ha
HAXO0XJIEHUE PACCTOSIHUS OT TOYKHU 10
npsiMoii. BeIBoguTh opMyny miomaau
napajuiesorpaMma B KOOpJAuHaTax,
3HAKOMUTBCS C IOHSITUEM OPUEHTUPOBAHHOM
riowaau. [IpuMeHsITh METOT KOOPIMHAT B
MPaKTUYECKU-OPHUEHTHPOBAHHBIX
reOMETPUYECKUX 3aJa4ax, UCCIEN0BATh
IIPWIOKEHUS METO/Ia KOOPAMHAT B
BBIYHMCIINTEIILHON MaTEMaTUKE U
uHpopmaTuke. Mcronb3zoBaTh HU(POBLIE
pecypchl AJisl HOCTPOEHHUS U UCCIIEIOBAHUM.
3HaAKOMUTBCA C UCTOPUEH PA3BUTHS
reOMETpPUH, UCTOPUEH METO/Ia KOOPAUHAT

BBOINTH BEKTOPHI KaKk HANPABIICHHbBIE
OTPE3KH, UCCIIEIOBATh TEOMETPUUYECKUIMA
(nepemeliienre) U Gu3MUECKUil (cuia)
CMBICJIBI BEKTOPOB. 3HATh ONpEIEICHUS
CYMMBI U Pa3HOCTH BEKTOPOB, YMHOKECHUS
BEKTOpa Ha YHCII0, HCCIEN0BATh




BekTopa. CioxxeHue u
BBIYMTAHHE BEKTOPOB,
YMHOKEHHE BEKTOPA Ha YUCIIO B
KoopauHarax. [ [pumenenune
BEKTOPOB B (PM3HKE, LIEHTP Macc.
[TonsTue o 6a3uce (Ha
10cKkocTh). Pasznoxenus
BEKTOPOB 110 0asucy. CkalsipHOe
MIPOU3BEICHUE BEKTOPOB,
FEOMETPUYECKUIN CMBICIT U
BBIPAKEHHE B JIEKAPTOBBIX
KOOPJIMHATAX.
JMCTpUOYTUBHOCTD CKAJIIPHOTO
npousBeneHus. CkaspHoe
IPOU3BEIECHUE U
npoenupoBanue. [I[pumenenune
CKJIIPHOTO TPOU3BEACHUS
BEKTOPOB JIJI1 HAXOKIECHUS JUTHH
U yrioB. Pemenne
r€OMETPUYECKUX 3a]a4 C
NOMOILBIO CKAJSIPHOTO
IPOU3BEACHUS

reOMETPUUYECKUN U PU3NYECKUIN CMBICI 3TUX
onepanui. Pemars reomeTpuyeckue 3a1auu ¢
MCIIOJIb30BaHMEM BEKTOPOB. MccmenoBars
CBSA3b BEKTOPOB C MOHATHIMHU
PaBHOAEHCTBYIOIIEHN CUJI U PABHOBECHS CHIL,
IIPUMEHATH BEKTOPBI K IPOCTEHIINM 3a]1a4am
MEXaHUKH U CTaTUKU. PackiaapiBaTh BEKTOP
10 IBYM HEKOJUIMHEAPHBIM BEKTOPaM,
pacKJIaJbIBaTh BEKTOPHI CUJI C IOMOIIBIO
MPOELIMPOBAHUS U TPUTOHOMETPUYECKHUX
COOTHOLIEHHN. ONpenenaTs CKAIIPHOE
MIPOU3BEJEHUE BEKTOPOB Fr€OMETPUUECKH U B
KOOpPJIMHATAX, 1I0Ka3bIBaTh PABHOCHIBHOCTh
OTIpeENEHUIN U TUCTPUOYTUBHOCTD
CKaJIIPHOT'O MPOMU3BENECHUS. BhIunciasaTe
CyMMY, Pa3HOCTb U CKaJISIPHOE MPOU3BEICHUE
BEKTOPOB B KoopJuHaTax. [[puMeHsITh
CKAJIIPHOE MPOU3BEIAEHUE ISl HAXO0XKICHUS
JUTUH 1 yra0B. MccmenoBars CBA3b
CKaJIIPHOT'O MPOMU3BENECHUSI U OPTONOHAIBHOTO
IIPOELIMPOBAHUS, IPUMEHSATH B 3a/1a4ax.
PemaTte reoMmeTpuyeckre 3a1a4u ¢ HIOMOUIBIO
CKaJISIpHOTO Mpou3BeneHus. Pemmare 3a1aun
Ha MPAKTUYECKOE MPUMEHEHHE CKAISIPHOTO




MIPUJIOKEHUS B U3UKE (BBRIUUCICHUE PAOOTHI
B MEXaHUKE)

JInuHa OKPYKHOCTH U
ioniaab Kpyra

JIBH>KEHUA TTOCKOCTH
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[IpaBunbHBIE MHOTOYTOJIbHUKH,
BBIYHCIICHHE UX DJIEMEHTOB.
Yucno © u JyiHa OKPY>KHOCTH.
JIiHa TyTH OKPYKHOCTH.
Pagnannas mepa yrna. [lmomans
KpyTa U €ro 3JEMEHTOB (CEeKTopa
U cerMeHTa). Brruucienue
NEpPUMETPOB U IUIOMIAIEH
buryp, BKIFOUYAIOIIUX JIEMEHTHI

Kpyra

[lenTpasbHasi CHMMETpHSI.
[{eHTpaIbBHO-CUMMETPUYHBIE
¢urypsl. [ToBopot. OceBas
cummMmetpusi. Gurypsl,
CUMMETPUYHBIE OTHOCUTEIBHO
HEeKOTOpOoU ocu. IlapannenpHblii
nepeHoc. [londarue nBuxeHus u
ero cBoicta. PaBeHcTBO Quryp.

dopMyIHpOBaTh OIpeIeTICHUE MPaBUITHHBIX
MHOTOYTOJIbHUKOB, HAXOJIUTh UX JJIEMEHTHI.
[Tonb30BaThCS MOHITHEM JTUHEI
OKPY>XHOCTH, BBEJICHHBIM C ITOMOIIIHIO
MIPaBUIILHBIX MHOTOYTOJIbHUKOB, OTIPECIISITh
YHCIIO T, JUTMHY JyTH U PATHAHHYIO0 MEpPY
yriaa. [IpoBoauTh mepexos OT pagrnaHHOK
MEphI yTiia K IPpalyCHOM U HA00OpOT.
Onpenendars miomaas Kpyra. BeIBoIuTh
dbopmyIIbl (B IpalyCHOM U paiaHHON Mepe)
JUTSL IJTMH YT, TIOMIAAEeH CEKTOPOB U
CErMEHTOB. BBIUMCIIATE TUTOIIAAM CITOKHBIX
Gburyp, BKIIOYAOIINX IEMEHTBI OKPY>KHOCTH
(xpyra). HaxoauTs miomaam pa3audHbIx
buryp B 3aj1auax peaabHOM KU3HU

Pa30upath nmpuMepsl, WIITIOCTPUPYIOIINE
TIOHSITUS IBUKEHHUS, ICHTPOB U OCEU
cummeTpun. @opMyIIHMpOBaATh ONPECIICHUS
JIBMKEHUS TTTIOCKOCTH, TTAPAJUICIILHOTO
MepEHOca, MOBOPOTA, IEHTPATBHON U OCEBOU
cumMeTpuu. JIoka3pIBaTh UX CBOMCTRBA,
HAaXOJIUTh HEIMOJIBUIKHBIE TOUKH, OCH
cuMmmeTpun. HaxoauTe HEHTPBI U OCU




[IposiBneHNs CHMMETpPHUU B
MIPUPOJIC, )KUBOIMUCH,
CKYJIBIITYPE, apPXUTEKTYPE.
Kommo3unun nBmkeHni
(mpocTeiire npuMepsl).
[IpriMeHeHuEe B TEOMETPUUECKUX
3aJadax

CUMMeETpU npoctermux Guryp. [IpuMeHsITh
MApAJIICITBHBIN IEPEHOC U CUMMETPUIO IIPU
PEILICHUU TEOMETPUUECKHUX 3a]1a4.
Hcnonp3oBaTh 1U(POBBIC PECypCHI IS
MMOCTPOEHHM U UCCIIEIOBAHUN
npeoOpa3oBaHUi MIIOCKOCTH U KOMITO3HUIIUU
JBH>)KCHUN. 3HAKOMUTBCS C MTPOSIBIICHUSIMU
CUMMETPHUHU B IIPUPOJE, KUBOIIUCH,
CKYJIBIITYPE, apXUTEKTYPE

[ToBTOpeHue, o6o0IIEHNE,
cucTeMaTH3anus 3HAaHUN

12

[ToBTOpEHHME OCHOBHBIX TTOHATHI
U METOJIOB KypPCOB 7—9 KJ1accoB,
0000I1IeHNEe ¥ CHCTEMAaTU3aIUs
3HAHUU

CB000HO omepupoBaTh MOHATUSAMU: (PUrypa,
TOYKa, MpsAMasi, yrojl, MHOTOYTOJIbHUK,
paBHOOEIPEHHBIN 1 PABHOCTOPOHHUHN
TPEYTOJIBHUKH, TIPSIMOYTOJIbHBIN
TPEYTOJbHUK, MEJIMaHa, OuCCeKTpuca u
BBICOTA TPEYTOJIbHUKA, TTapalIesorpamm,
pOMO, TIPSMOYTOJIEHHK, KBaJIpaT, TPATICITUS;
OKPYHOCTb, KacaTeJIbHasi; PaBEHCTBO U
nonooue Guryp, TpeyroabHUKOB;
napaieIbHOCTh U MEPIEHANKYIIPHOCTh
MPSIMBIX, YTOJI MKy PSIMBIMU, CHMMETPHS
OTHOCHUTEIHLHO TOYKH U TIPSMOM; JIJTHHA,
paccTosiHue, BeIMYMHA yTi1a, MII0MAIb,
nepumetp. Mcmons3oBath (GopMyIbL:
MEepUMETPA U IO MHOTOYTOJIbHUKOB,
JUTMHBI OKPY>KHOCTH U TUIOIIAIN KPyTa,




OBLIEE KOJIMYECTBO
YACOB I10
I[TPOI PAMME
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o0beMa IPSIMOYTOJIBHOTO Tapaiesienunes1a.
CB00OOIHO ONEpUPOBATH NOHATUSAMMU:
PSIMOYTOJIbHAS CUCTEMA KOOPAUHAT, BEKTOP;
UCIIOJIb30BATh ATH MOHATHS IS
MpEe/ICTaBICHUS JAaHHBIX U PEIICHU 3a/]1a4, B
TOM YHCJIE U3 JPYTUX YUEOHBIX IPEIMETOB.
Pemrate 3a1a4 Ha TOBTOPEHHE OCHOBHBIX
HNOHSTUN, WILTIOCTPALIUIO CBSI3EH MEXTY
pa3IMYHBIMH YacTsIMH Kypca. Beioupatsb
METOJI AJIs peieHus 3aaauu. [[puMeHsaTh
MOJTy4YEHHBIC 3HAHUS B CMEXHBIX 00JIaCTAX, B
MPAKTHUKO OPUEHTHPOBAHHBIX 3aa4ax




OEJIEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTUKA» HA YIVIYBJIEHHOM YPOBHE B
7-9 KITACCAX

IMNOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM HH(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIIYIO 3HAUMMOCTD KaK ¢ TOYKU 3PEHUS MPAKTUUYECKUX MPUITIOKEHUM, TaK U
UX poJIM B 00pa3oBaHUM, HEOOXOJUMOM KaxJOMy 4delioBeKy. Bo3zpactaeT uucio
npodeccuii, py OBIaJAECHUN KOTOPHIMU TpeOyeTcs xopolias 0a30Basi MOATOTOBKA B
00J1aCTH BEPOSTHOCTH U CTATUCTUKH, TaKasl MOATOTOBKA BaXKHA ISl IPOIOJKEHHUS
oOpa3oBaHus U I YCIEIHON MPpo(ecCrnOHaIbHOMN Kapbephl.

Kaxxaplii 4yenoBek MOCTOSIHHO NPUHUMAET PEILIEHUsI Ha OCHOBE UMEIOIIUXCS Y
HETO JaHHbBIX. [[7151 000CHOBaHHOTO MPUHATHUS PEIICHUS B YCIOBHIX HEJOCTATKA HITH
M30bITKa HH(pOpMAIMM HEOOXOJAMMO B TOM YHCJIE XOpoumio chHOpMHUPOBAHHOE
BEPOSITHOCTHOE M CTAaTUCTUYECKOE MbIlIUIeHHEe. VIMEHHO m03TOMYy BO3HHUKJIA
HEO0XOUMOCTh (pOpMHUPOBATH y OO0ydaromuXcs (PYHKIIMOHAIbHYIO TPAMOTHOCTb,
BKJIIOYAIONIYI0 B ce0si yMEHHWE BOCIPUHUMATh U KPUTHUYECKH aHAIU3UPOBAThH
uHGOPMAIINIO, TIPECTABICHHYIO B PA3TUYHBIX (hOpMax, MOHUMATh BEPOSTHOCTHBIN
XapakTep MHOIMX pEATbHBIX IMPOLIECCOB W 3aBHUCHUMOCTEW, MPOU3BOJUTH
pocTeiire BEpOATHOCTHBIE PaCUETHI.

3HAKOMCTBO B y4€OHOM Kypce ¢ OCHOBHBIMM IIPUHLIMIIAMHU cOopa, aHaiu3a u
MPEACTABICHUS JTAHHBIX W3 Pa3M4YHBIX cdep KU3HU OOIIecCTBAa M TOCyJapcTBa
npuoOuiaeT oOydalmmxcsd K OOUIECTBEHHbIM UHTepecaMm. I3ydeHHne OCHOB
KOMOMHATOPUKU pa3BUBAET HABBIKA OpraHU3allUM Iepedopa M MojAcuéra 4vuciia
BApUAHTOB, B TOM YHUCJI€ B MPUKIIAIHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co3maét MaTreMaTuuecKuii GyHIaMeHT Jisi GOPMUPOBAHUS KOMITETCHIIUH B
o0nacTu UHPOPMATUKHU U HUPPOBBIX TeXHONOTHH. [Ipy M3yuyeHUH CTATUCTHKU U
BEPOSITHOCTH OOOTallaloTCs TMPEJICTAaBICHUS OOyYarolmuxcsi O COBPEMEHHOU
KapTUHE MHpa M METOJaX €ro HccienoBaHus, (GopMUpyeTCs MOHUMAHUE POJHU
CTAaTUCTUKN KaK UCTOYHUKA COIMATIHLHO 3HAYMMOUN MH(MOPMAIIMH U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIIJICHHUS.

B cooTBeTCTBHM C TaHHBIMH LIETSIMHU B CTPYKTYpE IPOrpaMMbl Y4eOHOTO Kypca
«BeposTHOCTh U CTAaTUCTHKA» OCHOBHOTO OOIIEro 00pa3oBaHUs Ha yTiyOJIEHHOM
YPOBHE  BBIIEJEHBI  CIEAYIOIIUME  COAEPKATEIbHO-METOAUYECKUE  JIMHUU:
«[IpeacraBnenue MAaHHBIX U ONHUCAaTeNbHAsh CTAaTUCTHKA», «BeposaTHOCTHY,
«OneMeHTsl KOMOWHATOpHKNY», «BBemenue B Teopuio rpadoy, «MHOKECTBAY,
«Jlorukay.

Conepxanue nuaun «lIpencrapieHre NaHHBIX U ONMKCATEIbHAS CTATUCTHKA
CIIY’KUT OCHOBOM 7151 POPMUPOBAHUS HABBIKOB pa0OTHI C MH(DOPMAITUEH: OT YTCHHUS



¥ MHTEpIpeTanuu WHPopManuu, TpeJICTaBICHHON B Ta0nHIaxX, HA AUarpaMMax u
rpadgukax, a0 cOopa, MPEICTABICHWS W aHajdu3a JaHHBIX C HCIOJH30BAaHUEM
CTATUCTUYECKUX XapaKTEPUCTUK CPEIHUX U paccenBaHus. PaboTas ¢ maHHBIMH,
oOyyJaromuecss ydyarcs CUMTHIBaTh M HMHTEPHPETHUPOBATh JaHHBIC, BBIJIBUTATh,
apryMEHTHPOBaTh W KPUTHUKOBATh MPOCTEHINNE THUIIOTE3bl, PA3MBIIUIATh HaJ
dakTopamMu, BBI3BIBAIOIIUMH HW3MEHUYMBOCTh, W OIICHWBATh WX BIHMSHHEC Ha
paccMaTpuUBaeMbI€ BEJIMUMHBI U TTPOLIECCHI.

NHTYyUTUBHOE TPEJCTaBICHUE O CIy4ailHOM W3MEHUYHMBOCTH, HCCIIETOBAHUE
3aKOHOMEPHOCTEH W TEHJCHIMHA CTAaHOBUTCS MOTHUBHUPYIOIIEH OCHOBOW ISt
M3y4YEeHUS TEOPUM BeEposTHOCTEW. bonblioe 3HAUYeHHWE HUMEIOT IPAKTUYECKUE
3a/IaHusl, B YACTHOCTHU OMBITHI C KIIACCUYECKUMH BEPOSITHOCTHBIMU MOJIEIISIMHU.

[loHaTre BEpPOSTHOCTHM BBOAMTCS Kak Mepa MpaBaoNoAoOus CIIy4alHOTO
coopiTusg. Ilpm wu3ydeHum ydeOHOro Kypca oOydarongecs 3HAKOMSTCS C
MPOCTEUIIIMMU METOJIAMH BBIYUCIICHUS BEPOATHOCTEHN B CITyYalHBIX SKCIIEPUMEHTAX
C PaBHOBO3MOXKHBIMH 3JIEMEHTapPHBIMH HCXOJAMU, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIONIMMH CTaBUTh U pEIIaTh OOJiee CIOXHBbIE 3anaud. B ydeOHbId Kypc
BXOJST HAYaJIbHbIE MPEACTABICHUS O CIyYalHBIX BEIMYMHAX W UX YHUCIOBBIX
XapaKTEepUCTUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBJISICTCS 3HAKOMCTBO OOYYAIOIIUXCS C
MHOKE€CTBAaMU M OCHOBHBIMHU OTIEpAIUSIMU HaJ MHOXKECTBAMHU, pacCMaTPUBAIOTCS
MpUMeEpbI TPUMEHEHUS rpad)OB U AJIEMEHTOB TEOPHUU MHOXKECTB JIJIsl pEILICHUS 3a/1a4,
a TaK)Ke MCITOJIb30BaHUS B APYTUX MaTEMaTHUECKUX KypcaxX U YU4eOHBIX MpeIMeTax.

Ha uzyuyenne yueOHOro Kypca «BeposiTHOCTb M CTATHCTHKA» OTBOJAUTCS
102 yaca: B 7 kyaacce — 34 yaca (1 yac B Hexes110), B 8 kiacce — 34 yaca (1 yac B
Heae 1), B 9 kiiacce — 34 yaca (1 yac B HejeJ110).



COAEPXKXAHME OBYUYEHUASA
7 KIIACC

[IpencraBienne AaHHBIX B BHUAE TaOJHIl, AMArpaMM. 3allOJIHEHUE TaOJIHII,
YTEHUE U MIOCTPOEHUE CTOJIOMKOBBIX (CTOIOYATHIX) M KPYTOBBIX AUarpamm. YreHue
rpa(uKOB peanbHbIX polieccoB. M3BieueHre nHPpopMauu U3 JuarpaMm 1 Tadiiull,
UCIIOJIb30BaHUE U UHTEPIPETALS TaHHBIX.

OmnwucarenpHas CTAaTHUCTHKA: cpenHee apupMeTHYecKoe, MeauaHa, pa3max,
HaumOOJIblIEE W HAauWMEHbIIEEe 3HAYEHHs, KBAPTWIH, CpPEIHEE TapMOHUYECKOE,
CpelHee rapMOHUYECKOE YHCIIOBBIX TaHHBIX.

[Tpumepsl cimyyallHOM M3MEHUYMBOCTH NIPU M3MEPEHHUSX, B MacCCOBOM
IIPOU3BOJICTBE, TEHACHLMH M CIIy4ailHble KoJieOaHUWs, TPYNIUPOBKA JaHHBIX,
NPEACTABICHUE CIIYYallHOW HM3MEHYMBOCTH C IOMOILIBIO JAHarpaMM, 4YacTOThI
3HAYEHUH, CTATUCTUYECKAsT YCTOMYUBOCTD.

I'pad, BepmmHa, pebpo. Crenenp BepumuHbl. Yucino pébep u cymmapHas
creneHb BepinH. [loHatue o cBA3HbIX rpadax. Ilytu B rpadax. Llenu u muxisl.
O6xox rpada (siinepoB nyTh). [lonsatue 00 opueHTHpoBaHHOM rpade. Pemenue
3a/1a4 ¢ MOMOIIbI0 rpadoB.

VYTBepkaeHus: W BbICKasbiBaHUA. OTpHUIlaHHE YTBEPHKIEHHUS, YCIOBHBIC
YTBEPXKACHUS, OOpaTHbIE M PABHOCHIIbHBIE YTBEPXKIEHUS, HEOOXOIUMBIE M
JIOCTaTOYHBIE YCJIOBUS, CBOMCTBA U MpHU3HAKU. [IpOTUBOMOIOXKHBIE YTBEPKACHNUS,
JI0Ka3aTesIbCTBAa OT MPOTUBHOTO.

CrnyyaliHbI SKCHEPUMEHT (ONBIT) M cllydailHOe coObITHE. BeposTHOCTH U
4acToTa CIIy4aifHOTro coObITUS. POJIb ManOBEPOSITHBIX M MTPAKTUUECKH JOCTOBEPHBIX
COOBITH B IPUPOJIC U B OOIIICCTBE.

8 KUIACC

MHOKECTBO ¥ TIOJMHOXECTBO. [IprMepsl MHOKECTB B OKPYXKAIOIIEM MUDE.
[lepeceuenrie u oObenuHeHHe MHOXecTB. Jluarpammbl Oiinepa. Yucnoble
MHOKecTBa. [Ipumepbl MHOXKECTB U3 KypcoB anreOpsl 1 reomerpud. [lepeuncienue
AJIEMEHTOB MHOKECTB C IIOMOINBIO OPraHU30BAaHHOTO Iepedopa M MpaBuiia
yMHOXeHUsS. DopMyIia BKIIFOUEHUS-UCKITIOUCHHUS.

DneMeHTapHble CcOObITHUS. BeposTHOCTH ciydailHbIX COOBITHNA. OMBITBHI C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU. CyyallHbII BBIOOD.

W3mepeHne paccemBaHHs YHUCIOBOrO MaccuBa. Jlucmepcus U CTaHAApTHOE
OTKJIOHEHHWE 4YuciaoBOro Habopa. CBoilcTBa JuClEepCUH U CTaHAAPTHOTO
OTKJIOHEHHUA. /[narpamMmbl paccemBaHMsl ABYX HaOMIOAaeMbIX BelWyuH. JluHehHas
CBSI3b Ha IMarpaMMe PacCcerBaHUSI.



HepeBo. JlepeBo cnydaitHoro »skcnepumeHTa. (CBOWCTBa  JIE€pEBbHEB:
CIMHCTBEHHOCTH MYTH, CBSI3b MEKy YHUCIIOM BEPIIHUH U ducioM p&oep. [lonstue o
I0CKUX rpadax. Pemenune 3amayu ¢ TOMOIIBIO JEPEBHEB.

Jlormueckue coro3bl «M» u «AJIN». CBA3b MEXAY JJOTHYECKUMH COIO3aMH U
orepanusaMH HaJl MHOKeCTBaMU. croyib30BaHUE JIOTMYECKUX COI030B B airedpe.

CnyvaliHple  COOBITHSI KaKk  MHOXECTBA  JJIEMEHTAPHBIX  COOBITHI.
[IpotuBomnomnoxueie cobbiTus. Onepanuu Hag coObiTusiMu. Dopmyrna CIoKEHUS
BEPOSATHOCTEM.

[IpaBuiio YMHOXEHUS BEPOSTHOCTEM. VYcnoBHas BEPOSTHOCTb.
[IpencraBieHue CiydamHOro OJKCIIEpUMEHTAa B BHUJE JepeBa. HesaBucumbie
COOBITHSL.

9 KIIACC

KombOunaTopHnoe npaBwio ymHoxeHus. [lepectanoBku u axropuan. Yucmuo
coueTaHuil u TpeyroybHUK [lackans. CoiicTBa urcen couetanuii. bunom HeroToHa.
Pemenue 3aa4 ¢ UCOIB30BaHHUEM KOMOMHATOPHUKH.

['eomerpuyeckass BepoATHOCTh. CilydailHbIA BBIOOp TOYKM W3 (UTYpPHl Ha
IJIOCKOCTH, U3 OTPE3Ka, U3 YT OKPYKHOCTH.

HcnbiTanus. Ycnex u Heyaada. Cepust uCnbITaHUM 10 riepBoro ycrexa. Cepus
ucnbiTannii bepuymnu. BepostHocT coObITHII B cepun UCHbITaHui bepHyiu.
CnyualiHbIi BEIOOP M3 KOHEYHOTO MHOKECTBA.

CrydaitHas BEJIMYMHA U paclpeiesieHne BeposiTHOCTEN. [ [puMeps! cirydaiiHbIX
BEJIMUMH. BaxkHble pacnpeneneHuss — YUCIO MONBITOK B CEPUU MCIBITAHUN 0
MIEPBOTO yCIeXa U YKUCIIO YCIIEXOB B CEPUU UCTIBITAHUN bepHyIuin (reoMeTpruyeckoe
1 OMHOMMAJILHOE PACTIPEICIICHHUS).

MaremMatndeckoe OXUIAAHUE CIy4alHOW BEIUYUHBI. DUZUUYECKUN CMBICI
MAaTEMATHYECKOr0 OXHuJaHus. I[IpuMepsbl HCHOJIB30BaHUS MaTEMaTUYECKOTO
oxuaanus. Jlucrepcuss M CTaHZAPTHOE OTKJIOHEHHUE CIIYYalHOW BEJIWYHHBI.
CBoiicTBa MaTEMaTUYECKOTO OKUJIaHUS U JUcTiepcur. MaTeMaTHu4ecKoe 0XKuJaHue
Y IUCTIEPCUS N3YUYEHHBIX PACIPEACICHUN.

HepaBenctBo YeObiméBa. 3akoH OodbIIMX YHCeNl. MareMaTH4YecKue
OCHOBAHUS U3MEPEHUs BeposTHOCTEN. PoJib 1 3HaueHHe 3aKOHA OOJIBIITUX YUCET B
HayKe, B IPUPOJIE U OOIIECTBE, B TOM YUCJIE B COIIMOJIOTHIECKUX O0CIETOBAHMSIX U
B U3MEPEHUSIX.



HPEAMETHBIE PE3YJIbTATBI

K xoniy oOydeHus B 7 kJjiacce oOy4arolUIUiCs MOJYYHUT CICIYIOIIUE MPEIMETHBIC
PEe3yNbTATHI:

Yutate wHGOpMANWIO, NPEACTABICHHYI0O B Ta0IWIax, Ha JUarpaMMax,
NpEACTaBISATh JIaHHBIC B BHUJE TaOJMI, CTPOUTHh CTOJOUKOBBIC (CTOJOUYATHIC) U
KpYTOBBIC IMarpaMMbl 110 MacCHBaM 3HAUCHUH.

OnuceIBaTh M UHTEPIIPETUPOBATH PEaIbHbIC YHCIIOBBIC JaHHBIE, IPE/ICTABICHHBIC
B Ta0nHIlax, HA AUarpaMMmax, rpadukax.

Hcronp30Bath 71 ONMCAHUS JAHHBIX CTATUCTUYECKHUE XapaKTEPUCTHUKH: CPETHEES
apudMeTHIeCKOoe, MeIMaHa, HanOoJIbIIee M HAaUMEHBIIIee 3HaUeHUs, pa3Max, KBapTUJIH.

HNmeTh nipencTaBiieHHE O JOTUYECKUX YTBEPXKIACHUSX U BBICKA3bIBAHHAX, YMETh
CTPOUTH OTPHIAHKS, (OPMYITHPOBATH YCIOBHBIC YTBEPKACHHS IIPH PEIICHNH 3a/1a4, B
TOM YHCJIC U3 APYTUX YUIeOHBIX KypCOB, UMETh MIPEACTABICHUE O TEOPEMax-CBOWCTBAX
U TeopeMax-Tipu3HaKax, O HEOOXOIWMBIX W JOCTATOYHBIX YCIOBHSIX, O METOC
JTI0Ka3aTeIbCTBA OT MIPOTUBHOTO.

HNmeTh npeacTaBieHre O CIyd4aiiHOM M3MEHYHMBOCTH Ha MPUMEpPAX pe3yJbTaToB
U3MEPCHHUM, IIeH, (PU3NYECKUX BEIMYHMH, aHTPOIOMETPHYCCKUX JaHHBIX, HMETh
IIPEACTABIICHUE O CTATUCTUYECKON YCTOMYUBOCTH.

Hcnonb30BaTh 1J1s ONMMMCAHUS IAHHBIX YaCTOThHI 3HAUCHUH, TPYIIITHUPOBATH JaHHEIE,
CTPOHTH THCTOTPAaMMBI T'PYIIITMPOBAHHBIX JAHHBIX.

Hcnonb3oBath Tpadsl 11 pelieHus 3aaad, UMETh MPEACTaBICHHE O TEPMHHAX
TeopuH rpadoB: BepIIUHA, peOpo, IeMb, LUK, IyTh B rpade, UMETh NpPeCTaBIEHUE 00
o0xoze rpada 1 00 OpUEHTUPOBAHHBIX Tpadax.

K xoniy oOydenusi B 8 ki1acce oOy4arouuiicsi MOJYYUT CICIYIONIUE MPEIMETHbBIC
pEe3yJIbTaTHI:

OnepupoBaTh NOHATHSIMH MHOKECTBA, TOJIMHOXECTBA, BBIITOJIHATH ONIEPaLN HAJl
MHOKE€CTBaMHU: OOBEIMHEHUE, MEepeceueHre, MEPEeUUCHIATh JIEMEHThl MHOXKECTB C
UCIIOJIb30BaHMEM  OpPraHM30BaHHOIO Tmiepebopa W KOMOWHATOPHOTO  MpaBUia
YMHOEHHS.

Haxonutb BepOSTHOCTH CIy4yalWHBIX COOBITUM B CIIy4allHBIX OIbITaxX, 3Hasd
BEPOSTHOCTH 3JIEMEHTAPHBIX COOBITUM, B TOM YHCJIE B OIBITaX C PABHOBO3MOKHBIMU
AJIEMEHTapPHBIMU COOBITUSMU, UMETh MOHSITHE O CIIy4alilHOM BBIOOpE.

OnuceiBaTh JaHHBIE C TMOMOIIBK) CPEAHUX 3HAYEHHM M MEpP PacCEHBaHUsA
(nucmiepcuss M CTaHAAPTHOE OTKIOHEHHUE). YMETh CTPOUTh W HMHTEPIPETHUPOBATH
JuarpaMMbl paccerBaHUsl, UMETh NPEJCTABICHUE O CBSI3U MEXIY HaOII0JaeMbIMU
BEJINYNHAMM.



NwmeTs npencraBieHue o Aepese, 0 BEpIIMHAX U p€Opax JiepeBa, UCIOIb30BaHUN
JIEPEBbEB TIPU PEIICHUM 3aJlad B TEOPUU BEPOSTHOCTEU, B JIPYTUX Y4EOHBIX
MaTeMaTHYECKUX Kypcax W 3a/1ad U3 APYruX YI4eOHBIX MPEIMETOB.

OnepupoBaTh MHOHATHEM COOBITHS KaK MHOXKECTBA JJEMEHTAPHBIX COOBITHIA
CIIy4alHOTO OIIbITA, BBIMOJHATH OINEpalMd HaJl COOBITHUSIMH, HCMOJb30BaTh MpHU
pEeIICHUM 3ajlad JuarpaMMbl Oijiepa, YUCIOBYIO TPSIMYI0, TPUMEHSITH (Gopmyiry
CJIO’)KEHHS BEPOSITHOCTEH.

[Tonp30BaThCS MPABUIIOM YMHOXEHHUS BEPOSTHOCTEH, UCTIOJIb30BATh JEPEBO IS
MPEJACTABICHUS CIy4YallHOrO OMbITa MpU pelieHuu 3aaad. OnepupoBaTh MOHITHEM
HE3aBHUCHUMOCTH COOBITHH.

K koniry oOydenust B 9 kij1acce oOy4aroniuiicss moJyduT CIEAYIONIME MPEIMETHbBIE
pE3yJIbTATHI:

[Tonp30BaThC KOMOWHATOPHBIM MPABUJIOM YMHOXKEHHUS, HAXOAUTh YHUCIIO
IIEPECTAHOBOK, YHCIJIO COYETaHUM, NOJIb30BATHCA TpeyroiabHUKOM Ilackams mnpwm
pEIIeHUH 337a4, B TOM YKCJI€ Ha BEIYMCIIEHUE BEPOSITHOCTEH COOBITUH.

Hcnonb30BaTh NOHATHE T€OMETPUUYECKON BEPOSITHOCTU, HAXOAUTh BEPOSATHOCTH
COOBITUM B OMBITaX, CBSI3aHHBIX CO CIyYalHBIM BHIOOPOM TOYEK M3 IIJIOCKON (DUTYpHI,
OTpPE3KAa, JJIMHBI OKPYKHOCTH.

Haxonuth BEpOSTHOCTH COOBITHII B OIBITaX, CBSI3AHHBIX C HMCHBITAHUAMH [0
TOCTUKEHUS IEPBOTr0 yCIeXa, B CEpUsX UCIbITaHUN bepHysuiu.

Nmers mpencraBieHue O CiydyalHbIX BEJIMYMHAX W OINO3HABaThb CIIyYalHBIE
BEJIMYMHBI B ABJICHUSIX OKPYKAIOIIETO MUPA, ONEPUPOBATH MOHATHEM «PACIIPEICITICHUE
BEPOSITHOCTEW». YMETh CTPOUTH PACIPEICIICHUS BEPOATHOCTEW 3HAUYEHUIN CITyYalHBIX
BEJIMYMH B U3YYEHHBIX OIbITaX.

Haxonnte MaTeMaTHyecKkoe OXKUJIAHUE U AUCIEPCUIO0 CIYyYaMHOM BEJIUYWHBI 110
pacnpeAeeHnI0, TPUMEHSATh YUCIOBBIE XapaKTEPUCTUKNA U3YUEHHBIX PACIpEICIICHUN
MIpY PELICHUY 3a7a4.

NmMeTs mnpencraBlieHHE O 3aKOHE CIy4allHbIX YHCENT KaK O MPOSIBICHUU
3aKOHOMEPHOCTM B  CIy4allHO W3MEHYMBOCTH, IOHUMATh MaTeMaTHYECKOE
000CHOBaHUE OJIM30CTH YaCTOTHI U BEPOSTHOCTH COOBITHA. VIMETh TpeicTaBiIeHHE O
POJIM 3aKOHA OOJIBIIKX YHCEI B IPUPOE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Hassanue pasgena KomnuectBo  OCHOBHOE coeprkaHue
(Temsl) Kypca 4acoB

[IpeacraBienue 1aHHBIX B BUJIE
Ta0Iul, AMarpaMm. 3arnoJHEHHE
Ta0JINILI, YTEHUE U IOCTPOCHHE
CTOJIOUKOBBIX (CTOIOYATHIX) U
KpPYTOBBIX uarpamm. Urtenue

4 IrpauKOB peaIbHBIX MPOIECCOB.
N3Bneuenne undopmanuu us3
JMarpaMM U TaOJIHIL, UCTIOIb30BaHUE U

IIpencraBienue
JAHHBIX

WHTEPIIPETAINS JaHHBIX.
[IpakTuueckas paborta

OnucarenbHasi CTATUCTUKA: CPEJIHEE
apudmMeTHIecKoe, MeMana, pa3max,
HauOoJIbIIIEe U HAUMEHBIIIEE 3HAUCHUS,
KBapTHJIHM, CPEJIHEE TAPMOHUYECKOE,
OnucarenbHas cpeaHee TApMOHUYECKOE YUCIIOBBIX
CTaTUCTUKA nauubX. [IpakTnyeckas pabora

OcCHOBHBIC BUABI ACATCIIbHOCTHU

OcBauBaTh CIOCOOBI MTPEICTABICHUS
CTATUCTUYECCKUX JIAHHBIX W YUCIIOBBIX
MAaCCHBOB C ITOMOIIBIO TAOJIUI] I TUArPaMM C
WCITOJIb30BAaHUEM aKTYaTbHBIX M BaXKHBIX
JAHHBIX (1emMorpaduveckue JaHHbIE,
IIPOU3BOJICTBO MPOIYKIIMH, OOIIECTBEHHBIC U
IpUPOAHBIC ABJICHUS ). 3ydaTh METOIbI
paboThI C TAOJIUYHBIMU U TpahuuecKuMu
MIPEICTABIICHUSIMH TAHHBIX C TIOMOIIIHIO
TU(POBBIX PECYPCOB B XOJIE MPAKTUICCKUAX
pabot

OcBauBarh NOHSTUS: YACIOBON MacCHUB
(Habop), Mepa 1eHTpa, B TOM YHUCJIE CpEIHEE
apupMeTnyecKoe, MeIMaHa, 4acToTa
3HaYeHus. ONMUCHIBATh CTATUCTUYECKUE
JTAHHBIE C MIOMOIIBIO CPETHETO
apupMeTHIECKOro U Meauansl. Pemarp
3agaun. M3ydaTh CBOMCTBA CPEHUX, B TOM
YHUCJIE ¢ TOMOIIBIO ITU(GPOBBIX PECYPCOB, B
X0JI€ MpakTUYecKkux padot. OcBanBaTh
MOHSATHUSI: HANOOJIbIIIEE K HAUMEHBIIIECE




Ciyuaiinas
M3MEHYUBOCTD

[Iprmeps! caydyaliHOM N3MEHUYUBOCTH
IIPU U3MEPEHUSAX, B MACCOBOM
MIPOU3BO/CTBE; TEHACHIIMH U
Clly4ailHble KoJieOaHusl; FPyIITUPOBKa
JAHHBIX, IPEICTABICHUE CIy4aliHON
U3MEHUYMBOCTHU C IOMOIIBIO TUArpaMM;
Y4aCTOTHI 3HAYEHUI; CTATUCTUYECKAs
ycToiuuBOCTh. [IpakTnyeckas padora

3HAYEHUS YUCIOBOTO MAacCHBa, pa3Max,
KBapTWib. Pemarts 3a1aun Ha BEIOOp crioco0a
OIMCAHWSI MACCHBOB B COOTBETCTBHUU C
NPUPOAOH TaHHBIX U IEJISIMU HCCIICIOBAHMUS,
B TOM YHCJIC B X0/I€ IPAKTUIECKON pabOThI

OnuceIBaTh JaHHBIE C TOMOILBIO
TPYNIUPOBKU, CTPOUTH TUCTOTPAMMBI,
BBIJIBUTAaTh MPOCTEUIIINE TUITOTE3HI.
OcBauBaTth rpaduyeckue npeacTaBIeHUs
Pa3HBIX BUJIOB CIIy4YallHOM M3MEHYUBOCTH, B
TOM YHCJIE C IOMOIIIBIO LIM(PPOBBIX PECYPCOB,
B XOJI€ TPAKTUYECKON pabOThI

BBenenue B Teopuro
rpados

Jlornka

I'pad, Bepmuna, pedpo. CreneHnb
BepIInHbL. Yucno pedep u cymmapHas
creneHb BepiuH. [loHsATHE O CBA3HBIX
rpadax. [Tytu B rpadax. [lenu u
nukibl. O6xon rpada (3UIEpPOB MyTh).
[TonsiTuie 00 opreHTHpPOBAHHOM rpade.
Pemenwne 3anau ¢ momorsio rpadoB

YTBepkKACHUS U BHICKA3BIBAHMSI.
OTtpurianue yTBEpKIACHUS, YCIOBHBIC
YTBEPKICHUS, 0OpaTHBIE U

OcBauBath NOHATHUS: Ipad, BEPIIUHBI U
pebpa rpada, crenenb, MyTh B rpade, 1enu u
IIUKJIBI, yTh B Tpade, maockuit rpad,
CBSI3HBIN rpad), OpUEeHTUPOBAHHBIN Tpad.
Pemrars 3a1aum Ha MOMCK CyMMBI CTENIEHEN
BepIMH rpada, Ha mouck odxoja rpada, Ha
nouck nmyteit B rpadax. Mcnonb3oBaTs rpadbl
IIpU pEIIeHUH 3aja4d U3 ajareopbl, reOMETPHUH,
TEOPHUH BEPOSATHOCTEM, IPYTrUX NPEIMETOB
N3yuaTh BUABI YTBEPKIACHUN U
BbICKa3bIBaHUI. OCBaMBATH CIIOCOObI
NIOCTPOEHUS YCIOBHBIX YTBEPKICHH,




PaBHOCHJIIBHBIC YTBCPIKICHU, JOKa3aTCIbHBIX paCCYH(,HGHHﬁ,

HEO0OXOJAMMBIE U JOCTATOYHbBIE (OpMYyITUPOBKH TEOPEM, BBIPAKAIOIIHX
YCIJIOBHS, CBOMCTBA U IPU3HAKHU. CBOWCTBA U IPU3HAKU, METO/BI
[IpoTHBOIIONI0KHBIE YTBEPKIACHNUS, MAaTeMaTHYECKUX TOKA3aTEIbCTB

A0Ka3aTcJIbCTBA OT IIPOTUBHOTO

Ciy4aiiHbIi SKCIEPUMEHT (OMBIT) U OcBauBaTh NOHATUSA: CIyYAHBIN ONBIT U
ciry4aiiHoe coObITHE. BeposTHOCTB U ClIy4ailHOe cOOBITHE, MAJIOBEPOSTHOE U
4acToTa CIy4yalHOro coObITus. Poib PAKTUYECKU JOCTOBEPHOE COOBITHE.
MaJIOBEPOSATHBIX U MPAKTUYECKH N3yyaTh 3HAUNMOCTh MaJIOBEPOSATHBIX

AOCTOBCPHBIX COOBITHH B Impuponac u B COOBITHI B IIpupoac u 06HICCTBG Ha Ba’>XKHBIX

obmectse. [IpakTuyeckas pabora npuMepax (aBapuu, HECUACTHBIEC CITydau,
BepositHOCTh M

3aIuTa MepcoHaANbHON NHGOpPMALIHH,

4acToTa CIIy4alHOTro 5
nepeaaya JaHHbIX ). M3yyaTs posib
COOBITHS §
KJIACCUYECKUX BEPOSTHOCTHBIX MOJICIICH
(MoHeTa, UTpalibHasi KOCTh) B TEOPUU
BeposiTHocTel. HabmoaaTs 1 u3yyathb
YaCTOTYy COOBITHI B IMPOCTHIX
AKCIIEPUMEHTAX, B TOM YHCJIE C TIOMOIIBIO
U (POBBIX PECYPCOB
[IpencraBieHue JaHHBIX. [ToBTOPSITH U3yUYEHHOE U BHICTPAUBATH
[ToBTOpEHUE, OmnucarenpHas CTaTUCTHKA. cucTeMy 3HaHUW. Pemarts 3a1aun Ha
00001meHue, 5 BeposTHOCTB City4aitHOTO COOBITHS. MPEeICTaBJICHUE U OTIMCAHUE JAHHBIX C
CHCTEeMaTHU3aIUs MHoxecTBa U ITOJIMHOKECTBA. MOMOIIBIO0 U3YYEHHBIX XapaKTEPUCTHK,
3HAHUU DIeMEeHTBI TEOPUH TpadoB npeAcTaBiIeHre HHGOPMAIIUN C IIOMOIIBIO

rpadoB. O0CyXaaTh NPUMEPHI CTy4alHbIX




COOBITHI1, MAJIOBEPOSITHBIX U IPAKTUUECKU
JIOCTOBEPHBIX CIyYalHBIX COOBITUMN, UX POJIU
B IIPUPOJIE U )KU3HU YEIOBEKA

OBIIEE
KOJIMYECTBO 34
YACOB I10
I[TPOIT'PAMME
8 KIIACC
Ha3zpanue paznena KommuectBo  OCHOBHOE coliepKaHue OcCHOBHBIE BUJIBI AEATEIIBHOCTH
(Temsl) Kypca 4acoB
[IpeacraBieHue 1aHHBIX B BUJIE [ToBTOPSTH N3yYEHHOE U BBICTPAUBATH
Tabnun 1 quarpamMm. OnucarenbHas cucTeMy 3HaHui. PemaTe 3a1auun Ha
cratuctuka. CiydaitHas IIPEICTABIICHUE U ONIMCAHUE JTAHHBIX C
U3MEHYUBOCTb. CiryuyaiiHble COOBITHS. MIOMOILBIO U3YYEHHBIX XapaKTEPUCTHK.
BeposaTHOCTH M 4aCTOTHI. DJIEMEHTHI Pemars 3a1aum Ha npecTaBiieHHE
[ToBTOpEeHue kypca 7 3 TEOPUU MHOXKECTB. DJIEMEHTHI TEOPUU IPYNIIMPOBAHHBIX JAHHBIX U OMKUCAHUE
Kjacca rpadoB CIIy4allHOM U3MEHYMBOCTH. Pemiars 3agaun

Ha OMPEJICIICHUE YaCTOTHI CIIyYalHbIX
cOOBITHH, 00CYKIEHHUE TTPUMEPOB
CITy4aliHBIX COOBITHH, 3a]]a4M HA OMMCAHNE
MHOKECTB U TpeJICTaBlIeHNE HHHOPMAITUHU B

Buje TpadoB




MHO0K€ECTBO U ITOAMHOKECTBO.
[IprMepbl MHOXKECTB B OKPY’KAIOIIEM
mupe. [lepeceuenne n o0beUHEHNE
MHOX€ECTB. J{narpammel Dinepa.
Yucnoseie MHOKECTBA. [IprmMepsl

OcBauBaTh NOHATHUSA: MHOKECTBO,
MIOJIMHOKECTBO, BKJIIOUCHHE, TIEPECEUCHHE U
00BbeIMHEHNE MHOKECTB, YHCIIOBBIE
MHO>KECTBA, YNCJIOBBIE MPOMEKYTKH. Pemats
3aJ]a4M C TIOMOIIbIO (POPMYJT BKITIOUCHHUSI-

MHoxecTBa
MHOKECTB U3 aJIreOpbl U TEOMETPHUH. VCKIIFOUYEHHUS
IlepeunciieHne 371EMEHTOB MHOKECTB C
HOMOIIIbIO OPTaHW30BaHHOTO Mepedopa
U npaBwiIa yMHOXeHus1. Dopmyna
BKJIFOYEHHUS-UCKITFOUCHUS
DnemMeHTapHbIE COOBITHSL. OcBauBaTh NOHATHS: JIEMEHTAPHOE
BeposiTHOCTH Cly4ailHBIX COOBITHIA. coObITHE, CITy4aifHOE COOBITHE KaK
OnbITEI C paBHOBO3MOKHBIMU COBOKYMHOCTb 01aronpHsITCTBYIOIINX
AJIEeMEHTapPHBIMU COOBITUSIMHU. 3JIEeMEHTapHBIX COOBITUI, PABHOBO3MOKHbBIE
Crnyuaiinbiii Be10Op. [IpakTueckas areMeHTapHble coObITHS. PemaTh 3a1aun Ha
pabora BBIYKCIICHUE BEPOSITHOCTEN COOBITHIA 11O
BEPOATHOCTSIM 3JIEMEHTAPHBIX COOBITUI
BepostHOCTh

CIIy4aiHOTO COOBITHS

clly4aiHOTO onbITa. Pemars 3a1aun Ha
BBIYHCIICHUE BEPOSITHOCTEH COOBITUI B
OIIBITAaX C PABHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU, B TOM YHUCIIE C
MOMOILbIO KOMITbIOTEpA. [IpOBOAUTH 1
M3y4aTh OMBITHI C PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU, B TOM YHUCIIE C
VCIOJIb30BAHUEM MOHET, UTPAIIBHBIX KOCTEU




U IPYTHX MOJCIICH B XO/C MPAaKTUICCKOMN
paboThI

OnucarepHas
CTATUCTHUKA.
PaccenBanne naHHBIX

BBenenue B Teopuro
rpados

Jloruka

N3MmepeHne paccernBaHUs YHCIOBOTO
MaccuBa. Jlucnepcusi u CTaHIapTHOE
OTKJIOHEHHE YUCJIOBOI0 Habopa.
CaoiicTBa TUCHEPCUHN U CTAHIAPTHOTO
OTKJIOHEHUS. [[narpaMmbl paccenBaHUs
JBYX HaOJIIOJJa€MbIX BEJIUYMH.
JIvHeiHas CBSI3b HA AUarpaMme
pacceuBanus. [IpakTudeckas padbota

HepeBo. JlepeBo ciaydailHOro
sKkcniepuMeHTa. CBOMCTBA IEPEBBEB:
€MHCTBEHHOCTh ITyTH, CBSA3b MEKIY
YHCJIOM BEPIITUH U YUCIIOM pedep.
[Tonsitue o mnockux rpadax. Pemenne
3a/1a4 C IOMOUIBIO JIEPEBHEB

Jlornueckune coro3el «M» n «JIN.
CBs3b MEXy JIOTUYECKUMU COI03aMU
Y OIepanusiMi HaJl MHOKECTBAMM.

OcBauBaTh NOHSTHS: AUCTIEPCUS U
CTaH/IapTHOE OTKJIOHCHHE, UCTIOIh30BaTh 3TH
XapaKTePUCTHKH JIJISI ONTMCAHUS paCCEUBaHUS
JTAHHBIX. BBIABUTATH TUTIOTE3HI 00
OTCYTCTBHUH WJIU HAJMYUHU CBSI3HU TIO
auarpaMMam paccernBanus. CTpOUTh
JTUarpaMMbl PACCEHBAHUS IO HMEIOTITUMCS
JTAHHBIM, B TOM YHCJIE€ C TTOMOIIBIO

U (POBBIX PECYPCOB

OcBauBath NOHATHUSA: IepeBO Kak rpad 6e3
[[MKJIa, BUCSAYasl BEpILIUHA (JIUCT), BETBh
JepeBa, MyTh B JIEPEBE, TUAMETP JIepeBa.
N3yuaTh cBOMCTBA AepeBa: CyLIECTBOBAHUE
BHUCSIYEI BEPIIUHBI, € IMHCTBEHHOCTh MMYTH
MEK]ly ABYMSI BEPILIMHAMU, CBA3b MEXK]Y
YUCJIOM BEPUIMH U YnciIoM pedep. Pemats
3a71a4M Ha TIOUCK U MEePEUUCICHUE MyTel B
JIEepeBe, OMPEACIICHUE YUCIa BEPILIUH UIH
pebep B AepeBe, CBOMCTBA IJIOCKUX TpadoB
N3y4dath METOMBI U CTPYKTYPY
MaTeMaTHYECKUX YTBEPIKICHUMN,
coJiepKaliux Joruyeckue coro3bl. OcBauBaTh
MCIIOJIb30BaHUE JJOTUYECKUX COI030B MpPH




Hcrnionb30BaHNe JTOTMYECKIX COFO30B B
anreope

IIOCTPOCHHUU CUCTEM U COBOKYITHOCTEU
YPaBHEHUI U HEPABEHCTBO OT MPOTUBHOIO

Onepauun Haj

Crnydaiinble COOBITHSI KaK MHOKECTBA
AJIEMEHTapHBIX COOBITUH.
[IpoTHBOMOIOXKHBIE COOBITHS.
Omneparuu Haa coobrTusiMu. Dopmyna

OcBauBaTh NOHATHS: B3aUMHO
MIPOTUBOIIOJIOKHBIE COOBITHSI, OTIEpALIMK HAJT
COOBITUSIMU, 0OBbETMHEHHUE U TIepeceUeHUe
COOBITHH, COBMECTHBIC 1 HECOBMECTHEIC

CIIy4YallHBIMU CJIOKEHHUS BEPOATHOCTEN coObITHs. M3y4yaTh TEOPEMBI O BEPOATHOCTH
COOBITUSIMHU. 00beuHEHUs ABYX COOBITUI ((hOpMYIIBI
Cnoxenne CJIO’KEHUS BeposiTHOCTeW). Pemate 3amaun, B
BEPOSATHOCTEU TOM YHCJIE TEKCTOBBIE, HA BBIYUCIICHUE

BEPOATHOCTEW OOBEAMHEHUS U TIEPECCUCHMUSI

COOBITUH C TOMOIIIBIO YUCIOBON MIPSIMOIA,

Iuarpamm Diepa

[IpaBuiio yMHOXKEHUSL BEPOSITHOCTEM. OcBauBarh NOHATHUSA: PABUIO YMHOXKEHUS

VYcnoBHas VY cii0BHas BEPOSATHOCTD. BEPOSITHOCTEN, YCIIOBHASI BEPOSITHOCTb,
BEPOATHOCTD, [Ipencrasienue ciay4anHoOro HE3aBUCUMBIE COOBITUS, IEPEBO CIyUYAMHOTO
YMHOXXEHHE JKCIIEPUMEHTA B BUJIE IEPEBA. onbITa. Pemare 3aaun Ha ONpeesieHue u
BEPOSITHOCTEM, HezaBucumebie coObITHS CBOMCTBA HE3aBUCUMBIX COOBITUM. PermaTh

HE3aBUCHUMBIE COOBITHSA

[ToBTOpEHUE,
00001IeHne,
CHCTEMAaTH3aI1s
3HAHUM

PaccenBanne qaHHBIX B YHCIIOBBIX
MaccuBax. Onepanuu Haj
MHO>KECTBAMHU U COOBITUSIMHU.
BeposiTHOCTB CitydalilHOTO COOBITHSI.
CrnoxxeHre 1 YMHOXECHHE

3aJa4M Ha IIOUCK BGpOHTHOCTGfI C
HCIIOJIb30BAHUCM JICPCBA CJ'Iy‘I&fIHOFO OIIbITa

[ToBTOPATH N3yYEHHOE U BBICTPAUBATh
cucremy 3HaHui. Pemarts 3agaum Ha
MPEICTABJIEHUE U ONMCAHUE TAHHBIX C
ITOMOIIBIO U3YYEHHBIX XapaKTEPUCTHUK.
Pemate 3amaun ¢ npumerernem rpados.
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Pemiars 3a1aun Ha HaXO0XKAEHUE BEPOSTHOCTH
CIIy4aifHOTO COOBITHS TIO BEPOSITHOCTSIM
3JIeMEHTapHBIX COOBITHIA. Pemats 3amaun Ha
HaXO0XJIEHUE BEPOSATHOCTENH OOBEAMHEHUS U
NIEpeECEUEHUsI COOBITUI, B TOM YHCIIE
HE3aBUCHUMBIX, C UCIIOJIb30BaHUEM
rpaduueckux npeacTaBiIeHU

9 KUIIACC

HazBanue paznena

KommyectBo  OCHOBHOE coJiepKaHue

OcHOBHBIC BUABI ACATCIBHOCTH

(Tembl) Kypca 4acoB
[IpencraBienue JaHHBIX. [ToBTOpATH N3y4EHHOE U BHICTPAUBATH
OnucarenbHas cratuctuka. Onepany ~ CUCTEMY 3HaHWM. PemaTe 3a1aun Ha
HaJ coObITHsIMU. HezaBuCUMOCTD MpPEACTABICHUE U ONHCAaHUE AaHHbIX. Pemarh
IToBTOpEeHUE Kypca 8 3 coObITuil. [lepeBbs u miockue rpad 3a7]a4¥ HA HAXOXKJICHUE BEPOSITHOCTEN

KJ1acca

00bEIMHEHUS U TIEPECEUCHUsI COOBITU, B
TOM YHUCJIE HE3ABUCHUMBIX C UCIIOJIb30BaHUEM
rpaduueckux npeacTaBIeHUN U 1epeBa
CJIy4alHOIO OIbITa




DNeMEeHThI
KOMOWHATOPUKHU

I'eomeTpuueckas
BEPOSATHOCTD

KoMOuHaTopHOE paBUI0 YMHOKEHUS.
[lepecranoBku u dakropuain. Yucno
COYETaHUM U TpeyroiabHuK llackans.
CaoiicTBa uncen coyeTaHuid. buHoM
Herorona. Pemenne 3anay c
UCIIOJIb30BaHUEM KOMOUHATOPUKH

I'eomeTpuyeckast BEpOSTHOCTb.
Crny4yaliHbIi BEIOOP TOUYKHU U3 PUTYPBI
Ha IUIOCKOCTH, U3 OTPE3Ka, U3 JyrU
OKPYKHOCTH

OcBauBaTh NOHATHS: KOMOMHATOPHOE
IPaBUJIO YMHOKEHHUS, YIOPSI0UEHHAs napa,
Tpoika 00BEKTOB, MEpecTaHOBKA, (pakTopua
YHUCla, COYETAHUE YHCIIO COUETAHU,
TpeyronbHUK [lackand. Pemarts 3amaun Ha
nepevrcieHne KOMOMHAIMI, KOJIM4ecTBa
3JIEMEHTapHBIX COOBITHM, HAXOXKIEHNE
BEPOATHOCTEN COOBITUI C IPUMEHEHUEM
KOMOMHATOPUKH, B TOM YHUCIIE C
UCITI0JIb30BaHUEM TpeyroJibHuKa llackans.
Pemate 3a1aun Ha NpUMEHEHHE YUCia
codeTaHui B ajireope (COKpaIieHHOe
yMHOKeHue, 6uHoM HpioToHa)

OcBauBaTh NOHATHE TEOMETPUUECKON
BepOATHOCTH. Permats 3amaun Ha
HaXO0KJIEHHE BEPOSTHOCTEH B OIBITAX,
MPEICTaBUMBIX KaK BIOOP TOUYEK U3 PUTYPHI
Ha IJIOCKOCTU (MHOTOYTOJIbHUKA, KPyTa), U3
OTpe3Ka UM IyTU OKPYKHOCTH, U3
YHICIIOBOTO MPOMEKYTKA

Hcnbiranus beprymm

Wcnertanus. Yenex n Heynada. Cepus
UCIIBITaHUM 110 iepBoro ycnexa. Cepust
ucnblTanuid beprymu. BepositHocTr
COOBITHI B CEPUH UCTIHITAHUHN

OcBauBaTh NOHATHS: UCIIBITAHUE,
3JIEMEHTapHOE COOBITHE B UCTIBITAHUH (yCTIEX
Y HeyJlaya), Cepus UCIbITaHWUI, HACTYIUICHUE
NEepBOro ycrexa (Heygauu), cepust
vcnslTanui bepuysum. Pewars 3anauun Ha




CityuaiiHasi BeJIMYMHa

bepuymnu. Cnyyaiinbiii BEIOOp U3
KOHEYHOI'0 MHOXECTBA

CnyyaiiHas BeIM4rHa U
pacnpeneneHne BEpOsSITHOCTEM.
[IprmMepsb! caydalHbIX BEJIMYMH.
Baxxnrpie pacnipeiesieHust — 4ucio
MONBITOK B CEPUHU UCTIBITAHUI 10
IIEPBOI0 YCIIEXa U YUCJIO YCIIEXOB B
cepuu ucnblTanuil bepnyim
(reoMeTpruecKoe 1 OMHOMHAIIBHOE
pacrpeeeHus )

HaXO0XJIEHUE BEPOSATHOCTEN COOBITUI B CEPUU
WCIIBITAHUN 10 IEPBOTO ycnexa. Pemarp
34141 HA HAXOXKIEHUE BEPOATHOCTEN
coOBbITUH B cepuM HcnblTaHuii bepHymu, B
TOM YHCJI€ C IOMOLIBIO IIM(PPOBBIX PECYPCOB

OcBauBaTh NOHATHS: Cily4ailHasi BETUYMHA,
3HAYECHUE CIIyYalHOW BEJINYMHBI,
pacnpeaeneHue BeposiTHOCTeR. M3yuars, B
TOM YHCJIE€ C TOMOLIBIO HU(PPOBBIX PECYPCOB,
U 00CYyXKIaTh IPUMEPBI TUCKPETHBIX U
HENPEPBIBHBIX CIy4YailHBIX BEJIWYHUH (B TOM
YHUCJIE POCT U BEC YEJIOBEKA, YUCICHHOCTh
HacCeJIEHUs, CTOUMOCTb TOBapOB U YCIIYT),
CIIy4alHBIX BEJINYMH, CBSI3aHHBIX C
W3YYEHHBIMH CIIy4YallHbIMHU ONIBITAMU

Hucnosslie
XapaKTEPUCTUKH
CIIyYaWHBIX BEJIMYUH

MartemaTtudeckoe 0KugaHue
CIIy4YalHOU BeIW4YUHbI. ODU3NYECKUI

CMBICJI MAaTEMATHYCCKOI'O OXKUAaHUA.

[Iprmepsb! ucnonp30BaHus
MaTeMaTH4YECKOTO OXKUIAHUS.
Jlucnepcus u cTaHIapTHOE
OTKJIOHEHUE CIIy4YaliHOW BEJIUYUHBI.
CBoiicTBa MaTEMaTUYECKOTO
0’KMaHUS U JUCIIEPCHH.

OcBauBaTh NOHSTHS: MATEMAaTUYECKOE
0KUJAHHUE CIIyYalHOM BEJIMYUHBI, JUCIIEPCUS
Y CTaHJAPTHOE OTKJIOHEHUE CIy4YalHOU
BEJINYMHEI. Pemarte 3a71aun Ha BEIYMCIIEHUE
MaTeMaTHYECKOTO OKUIAHUS U TUCIIEPCUN
JVCKPETHOM CIIy4YallHOM BEJINYMHBI 110
3aJaHHOMY PacClpEeEICHNI0, B TOM YHUCIIE
3a1a4, CBA3aHHBIX CO CTPAXOBAHUEM U
JoTepesMUA. 3HAKOMUTBHCS ¢ MaTEMAaTHYECKUM
0’KMJaHUEM U JUCIIEPCUEN HEKOTOPBIX




MaremaTuyeckoe O)KUIaHUE U
JUCIIEPCHS U3YUEHHBIX PaCIpeaeICHUN

pacnpeaeeHuid, B TOM YUCIIE paclpeieieHus
CIIy4allHOW BEJIMYMHBI «UUCIIO YCIIEXOB) B
CepuU UCIbITaHNN bepHyim

HepasenctBo YeOrbImieBa. 3akoH
OonpIIMX yucen. Maremaruueckue
OCHOBAHHUSI U3MEPEHUS BEPOSTHOCTEH.
Ponb 1 3HaueHue 3aKoHa OOJIBIINX
Yyucell B HayKe, B IPUPO/IE U OOIIIECTBE,
B TOM YHUCJIE B COIMOJIOTUUECKUX

N3yuath yacToTy COOBITHS B
MOBTOPSOIIMXCS CIIyYalHBIX OIbBITAX KaK
CIIy4alHYIO0 BEJIUYUHY. 3HAKOMUTHCS
3aKOHOM OOJIBIIIUX YHCEeI KaK
MaTEMaTUYECKUM BBIPAXKEHUE
CTaTUCTHYECKON YCTOMYMBOCTH 4aCTOT U

3akoH OopIIMX YKCceT = 3 .
o0cneIoOBaHUsIX U B U3MEPEHUSIX cpeaHux 3HaueHuil. PemaTs 3a1aun Ha
U3MEPEHHE BEPOSITHOCTEN C IIOMOILBIO
yacToT. OOGCYX1aTh POJIb 3aKOHA OOJIBIINUX
yucenl B 000CHOBAaHUM YaCTOTHOTO METO/1a
U3MEPEHUS BEPOATHOCTEM, B IPUPOJIC U B
oO1ecTBe
BeposiTHOCTH ClTy4ailHBIX COOBITHIA. [ToBTOPATH N3yYEHHOE U BBICTPAUBATh
OneMeHThl KomOuHaTOopuku. Cepust cuctemy 3HaHui. Pemiars 3a1aun Ha
I ucnbiTanui bepuymnu. Ciyyalinbie HAaXOXJCHUE BEPOATHOCTEN B CEPUAX
60 Bgop CHIE, BEJIMYMHBI U pacrpeeicHusl. HE3aBUCHUMBIX HUCIIBITAHUM, B TOM YHCIIE C
OPODHICHIE, 4 YucnoBele XapaKTEPUCTUKHU MOMOILbIO KOMOMHATOPHBIX (PaKTOB U
;::;}T;hgamsaum CITy4allHBIX BETUYHH. 3aKOH OOJIBIITNX dbopmy:. Pemats 3agaun Ha onpeieieHue

qHuCeila

CBOMCTB pacnpeesICHUN, HAX0XKICHUE
MaTEMaTUYECKUX OXKUJIAHUM U JUCTICPCUI
U3Y4YEHHBIX pacnpeneneHuii. O0cyxmaarh




POJIb 3aKOHA OOJIBIINX YHCET B HAYKE, B
IPUPOE U B OOLIECTBE
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