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HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo maTeMatuke yriyOJeHHOTo YPOBHS I oOydaromuxcs /—9 KiiaccoB
pazpadorana Ha ocHoBe PI'OC OOQO. B mporpamme Mo MareMaTHKE YYTEHbI HACH
W TIOJIOKEHUSI KOHIICTIIIMK Pa3BUTHS MaTeMaTHYeCKoro oOpa3oBanus B Poccuiickoit
Oenepanuu.

[IpenmeToM MaTeMaTUKU SBIAIOTCA (PyHIaMEHTAIbHBIE CTPYKTYPhI HAIIEro MUpa —
IPOCTPAHCTBEHHbIE (OPMBI W KOJUYECTBEHHBIC OTHOIIEHUS (OT IPOCTEHIIHX,
yCBaMBae€MbIX B HEIOCPEJCTBEHHOM OIIBITE, JO JIOCTATOYHO CJIOXKHBIX, HEOOXOIUMBIX
JUISL pa3BUTHS HAYYHBIX W MPUKIAAHBIX UeH). MaTemaTnueckue 3HaHUsI 00eCcIeurnBaroT
MOHUMAaHUE TIPUHIIMIIOB YCTPOMCTBA W HCIOJB30BAHUS COBPEMEHHON TEXHUKH,
BOCHIPUATHE M MHTEPIPETALMIO COLMAIBLHOW, SKOHOMHUYECKOM, IOJIUTUYECKOU
nHpOpMaIuu, MAal0T BO3MOXKHOCTH BBIMOJHSATH PACUEThl M COCTABJISATH AJITOPUTMBI,
HaXOJUTh U IPUMEHSTH (POPMYJIBI, BIAJETh NPAKTUUECCKUMU TPUEMAMU T€OMETPUUECKUX
M3MEPEHUN U TMOCTPOEHUMU, YUTaTh UHGPOPMAIMIO, MPEACTABICHHYIO B BHJE TaOIMII,
auarpaMM U rpadUKoOB, JKUTh B YCJIOBUSIX HEOINPEACICHHOCTH U TOHHUMAaTh
BEPOSITHOCTHBIN XapaKTep CIyYalHbIX COOBITUH.

N3ydenne maremMatuku (GopMHUpYyeT y OOyYaromMXCsl MaTeMaTHYeCKUN CTHIIb
MBIIUICHUS, TIPOSBIISIONTUNCS B ONPEJACICHHBIX YMCTBEHHBIX HaBbIkax. OOydarommuecs
OCBAMBAIOT TaKWE MPUEMbl M METOAbl MBIIUJICHUS, KaK WHIAYKIUSA W JEIyKIHs,
000011IeHe U KOHKpPETH3allKsl, aHAJIU3 M CUHTE3, KilacCUu(UKaIus U CUCTEeMaTH3allus,
abcTparupoBanue v aHasorus. O0ObEKTH MATEMAaTHUYECKUX YMO3aKIIOUCHUH, MpaBUiIa UX
KOHCTPYHUPOBAHUSI PACKPHIBAIOT MEXAHU3M JIOTMUECKUX IMOCTPOEHUM, CHOCOOCTBYIOT
BBIpA0OTKE yMeHUs (OpMyJIHUpPOBaTh, OOOCHOBBIBATh U JIOKA3bIBATH CYXKACHUS, TEM
CaMbIM Pa3BHUBAIOT JIOTUYECKOE MbIUIeHUEe. M3ydeHue maTemMaTUKu OOecreuynBacT
dbopMupoBaHUE  QJITOPUTMUYECKOM  KOMIIOHEHTBHI ~ MBIIIJIEHUS W BOCIHUTAHUE
YMEHUW JEUCTBOBaTh 110 3aJaHHBIM AJCOPUTMAaM, COBEPILICHCTBOBATh HW3BECTHHIC
U KOHCTPYMpOBaTh HOBBIC. B mpoliecce pemieHus 3amad — OCHOBOM ydeOHOMU
JEATEILHOCTH Ha ypOKax MaTEeMaTHMKU — Pa3BUBAIOTCS TBOPUYECKAs W MPUKIATHASL
CTOPOHBI MBIIIJICHUS.

OOydeHne MaTeMaTHKE JaeT BO3MOYKHOCTh Pa3BUBATh Y OOYYaIOIIUXCS TOYHYIO,
palMOHAJILHYI0O U MH(POPMATUBHYIO peyb, YMEHUE OTOUpaTh HauboJjee MOAXOMASIINE
SI3bIKOBBIC, CUMBOJIMYECKHE, Tpaduyeckue CpeacTBa Il BBIPAKECHHUS CYXICHUN
Y HATJISIAHOTO UX MPE/ICTaBICHUS.
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[Ipn m3ydeHUM MaTeMaTUKH OCYIIECTBISIETCS OO0INee 3HAKOMCTBO C METOJIaMU
MO3HAHUS JEHCTBUTENBHOCTH, MPEACTABICHUSIMHU O MPEAMETE U METOJIaX MATEMAaTUKH,
UX OTJIMYUH OT METOJIOB JIPYTUX €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK, 00 0COOEHHOCTSX
MIPUMEHEHUSI MAaTEMaTUKH JIJI PEUICHUS HAYYHBIX U IPUKIIAIHBIX 3a7a4.

Marematudyeckoe oOpazoBanue B Poccuiickoit ®enepanuu JOKHO peIIaTh,
B YaCTHOCTH 3aJ1a4¥ 00€CIIEYEHHUs CTPaHbl BEITYCKHUKAMU, MaTeMaTU4YeCKasi MOJIr0OTOBKA
KOTOPBIX JOCTaTOYHA JJISl MPOJODKCHHS 0O0pa30BaHUS B PA3IMYHBIX HAIPABJICHHSIX,
BKJIIOYasl MaTEMaTU4YeCKUE HCCIeIoBaHus, paboTy B cdepe HHPOPMAIMOHHBIX
TEXHOJIOTUI, TPENOJABAHNE MATEMATHKH, C OJJHOM CTOPOHBI, U IPUMEHEHUE MAaTEMATUKN
B JPYrMX HayKaX, B HWHXEHEPHO-TEXHOJIOTMYECKOW U COIMalbHOU cepe ¢ Apyrou
cTopoHbl. Jlmsi oOecmedeHHs JOCTIKCHHMS COOTBETCTBYIOIIEH OTHM  3aaadaM
MaTeMaTUYECKOW MOATOTOBKM OOYy4YarOIIUXCsA, MJIS YAOBJIETBOPEHUS HX 3alpOCOB
U BO3MOXKHOCTEW MpeIHa3HauYeHa IMporpamMMma YIIIyOJICHHOTO W3Y4YEHUS MaTEMaTHKH.
[Iporpamma mo MaremaTuke YriayOJIGHHOTO YPOBHS Ja€T BO3MOXKHOCTh PaCUIMPHUTH
U yrayOuTh KpPYr U3y4aeMbIX BOIIPOCOB, CO3/1aTh 00Jiee IETOCTHOE MPEACTABICHHE
0 CHUCTEME MaTeMaTHYeCKUX 3HaHWM, CHOPMHUPOBATH OOJIEE YCTOMUMBBIC U OCO3ZHAHHBIC
YMEHHUHI.

[IpuopureTHpIMU 1ENIAMH OOyY€HHS MaTeMaThuke B 7-9 Kiaccax SBISIOTCS:

dbopMupoBaHUE IIEHTPAIBHBIX MAaTeMAaTHYECKUX MOHITUM (YUCIIO, BEJIMYMHA,
reoMeTpuyeckas ¢urypa, mepeMeHHas, BEPOSATHOCTb, (DYHKIHS), 00eCIeYUBAIOIINX
MPEEMCTBEHHOCTD U MEPCIEKTUBHOCTh MATEMATHUYECKOTO 00pa30BaHus O0yJaroluxcs;

MOJIBEICHHE OOYy4YaloIMXCd Ha JOCTYIMHOM JUIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTE€MAaTUKHA U OKPY>KAIOIIEr0 MUpPa, TOHUMAHUE MAaTEMAaTUKHA KaK 4acTH
00111e# KyJIbTYPHI YEJIOBEUECTRA;

pa3BUTHE MHTEIUIEKTYalIbHBIX W TBOPYECKHX CIOCOOHOCTEH OOydYarommxcs,
MO3HABATEIbHOW aKTUBHOCTH, MCCJIEA0BATEIBCKUX YMEHUN, KPUTHUHOCTH MBIILUICHUS,
MHTEpeca K U3YYEHHUIO MaTeMaTUKH;

dbopmupoBanre (PYHKIIMOHATBHON MaTEMaTHYECKOM TPaMOTHOCTH: YMEHHUS
pacrio3HaBaTh MPOSIBJICHUS MAaTEMaTUYECKUX MOHSATUM, OOBEKTOB U 3aKOHOMEPHOCTEH
B pEANbHBIX >KMU3HEHHBIX CUTYallUSX W MPHU U3YYCHUH JPYTHX YYEOHBIX MPEIMETOB,
MPOSIBJICHUSI 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (QOopMyaupoBaTh HX Ha S3BIKE
MAaTEMATUKXM W CO3/1aBaTb MATEMATHYECKUE MOJENIH, IMPUMEHATH OCBOCHHBIN
MaTeMaTUYECKUil anmapaT [Jis pEHIeHUusT MNPaKTHKO-OPHUEHTUPOBAHHBIX  3ajady,
WHTEPIPETUPOBATH U OLICHUBATH MTOJYUYEHHBIE PE3YJIbTAThI.

OcHOBHBIEC TUHUU COJIEPKAHMSI IPOTPAMMEI 110 MaTemaThke B /—9 kiaccax: «Hwucna
U BBIUMCICHUS», «Anredpa» («AnreOpandeckue  BBIPpOKEHUS», «YPaBHECHUS
U HEpaBeHCTBa»), «DyHkuumn», «l'eomerpusi («I'eomerpuueckue GuUrypsl u HX
cBONCTBaY, «/3MepeHrne reoMeTpuyYecKuX BEIUYUHY), «BepoaTHOCTh U CTaTUCTUKAY.
JlaHHbBIE JTUHUM PA3BUBAIOTCS TMApasUIeIbHO, KaXJas B COOTBETCTBUU C COOCTBEHHOM
MPUPOJION U TPAAUIUSMH, OJHAKO HE HE3aBUCHUMO OJIHA OT IPYTOid, & B TECHOM KOHTaKTe
Y B3aUMOJICHCTBUH.
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Copep:xaHue mporpaMMbl MO0 MaTeMaTUKe, paclpeeIeHHOe MO rojaM o0yueHus,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, NMPHUHIMIIHAIBHBIM
BompocamM  oOyuwaromuecss — 0oOpallaJuchb  HEOJHOKPATHO, 4YTOOBI  OBJIAJICHUE
MaT€MaTUYECKUMHU TOHATHSAMU UM HABbIKAMH OCYIIECTBILUIOCh IOCIIEI0BATEIBHO
U TOCTYNaTelbHO, C COOJIIOJICHUEM MPHUHIIMIA [PEEMCTBEHHOCTH, a HOBBIE 3HAHUSA
BKJIIOYAINCh B OONIyI0 CHCTEMYy MaTEeMaTHYECKHX MpEACTaBICHUN 00yJaromuxcs,
paciupsis 1 yriayOsisi ee, 00pasysi IpOYHbIE MHOXXECTBEHHBIE CBSI3H.

B cootBerctBuu ¢ ®I'OC OO0 maremaTuka siBisieTca 0043aTENbHBIM IPEIMETOM
Ha YpOBHE OCHOBHOIO O0IEro oOpa3oBaHUs M HU3Yy4aeTcsl Ha YIIIyOJEHHOM YpPOBHE
B paMKax CIEIyIOIIMUX Y4eOHBIX KypcoB: «Anrebpa», «I'eomerpus», «BeposTHOCTH
U CTaTUCTUKAY.

PaGouas mporpamMma yueGHOro mpeamera «MaTemaTHKa» Ha YPOBHE OCHOBHOTO OOIIEro
o0Opa30BaHMsI COCTaBJIEHA B COOTBETCTBUU C HOPMATUBHBIMU JIOKYMEHTAMM:

— DenepanbHbIM  TOCYAAPCTBEHHBIM 00pa30BaTENIbHBIM CTaHAAPTOM OCHOBHOTO
oOmiero 0b6pazoBaHus, YTBEPXKJICHHBIM TpuKa3oM MunHoOpHayku Poccun
ot 31.05.2021 Ne 287.

— OOII OOO u y4ebHOro 1IaHa IIKOJIBI.

— «llonoxxenuem o pabounx nmporpammax yueOHBIX MPEIMETOB, FNEKTUBHBIX KYpPCOB,
KypcoB BHEYypouHOU aestenpbHocTi» | BOY COII Ne 3 r.Cei3panu.

N Ha OCHOBC.

®denepanbHOil paboyeill MporpaMMbl OCHOBHOTO oOIIero obpazoBanus «Maremaruka
(Oa3oBBI  ypoBeHB)» A 5-9 KiaccoB oOpa3zoBaTenbHBIX opranuzanuil.(MHCTUTYT

CTpaTeruu pa3BUTHSA oOpa3oBaHuUs. Mockaa. 2025r.) https://edsoo.ru/wp-
content/uploads/2025/07/2025 ooo frp matematika-5-9 ugl.pdf

JlanHasi pabodasi mporpamMma COJIEpPKUT TPU Y4UeOHBIX Kypca: «Amnredpa 7-9 kiaccy,
«I"'eomeTtpust 7-9 knacc» u «BeposATHOCTh U CTATHCTHKA 7-9 Kiaccey.

VYueOubiii npeaMer «MaTtemaTuka» Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUs Ha
yriayOJeHHOM YpOBHE H3y4aeTcsi B TeueHue Tpex Jjer (/-9 kiaccel). OOmiee 4mcio
y4eOHBIX YacoB 3a TpH rofa ooydeHust — 816 yaeOHBIX 4acoB:

1o 4 u/uen (136 yu.u./ron) Ha uzydenune Moyl «Anredpa» (408 gacos 3a Tpu roja),
no 3 u/Hen (102 yu. u. /rox) Ha uzyuenue moayist «I'eomerpus» (306 yacoB 3a Tpu roja);

no 1 u/uven. (34 yu. 4./ ron) Ha usyueHue Mmoayis «BepositHocTh u ctatuctukay (102 vaca
3a TpH roja).


https://edsoo.ru/wp-content/uploads/2025/07/2025_ooo_frp_matematika-5-9_ugl.pdf
https://edsoo.ru/wp-content/uploads/2025/07/2025_ooo_frp_matematika-5-9_ugl.pdf
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA TPOT'PAMMBbI
11O MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

OcBoeHME MaTEMaTUKU JTOJKHO 00ecrieunBaTh JOCTHKEHUE Ha YPOBHE OCHOBHOTO
o011ero 06pazoBaHuUs TNYHOCTHBIX, METAIIPEIMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX
pe3ybTaToB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE ~ pE3yJbTaTbl ~ OCBOEHMsSI ~ IpPOrpaMMbl 1O  MaTeMaTuKe
XapaKTEPU3YIOTCSL:

1) naTpuoTHYecKoe BOCIIUTAHME:

IpOSIBICHUEM HHTEpeca K MPOLUIOMY M HACTOSALIEMY POCCUHCKON MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHHUEM K JIOCTHKEHUSIM POCCHUMCKMX MAaTEeMAaTUKOB M POCCUNCKOMN
MaTEMaTHYECKON IIKOJbI, K HWCIOJIb30BAHUIO ATHX JOCTIDKCHHH B APYTUX HayKax
Y IPUKJIAJHBIX cepax;

2) TpaKJIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00SI3aHHOCTEN IpakJJaHWHA U Peau3aliy €ro Mpas,
MPEACTABICHHEM O MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHMPOBAHUS pPa3JIMYHBIX
CTPYKTYD, SIBACHUH, MPOUEAYP I'PakKTAHCKOT0O OOLIECTBA (HAIpUMEp, BEIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXIEHUIO 3TUYECKHX MpOOJeM, CBSI3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHHM HayKH, OCO3HAHHEM BaXKHOCTH MOPATBbHO-3THUYECKUX
MPUHIUIIOB B AESTEIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCTIMTAHME:

YCTAaHOBKOM HA AaKTMBHOE Yy4yacTH€ B pEIICHHMM NPAKTHUYECKUX 3aJad
MaTe€MaTUYeCKOM  HANpaBIEHHOCTH, OCO3HAHUMEM BAXXHOCTH  MAaTEMaTUYECKOTO
oOpa3oBaHMsI Ha TPOTSIKEHUHW BCEM JKU3HU JUISI YCIENIHOW MPOQEeCCHOHAILHON
JESTeIbHOCTY M Pa3BUTHEM HEOOXOAMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOpOM
U TOCTPOCHUEM WHAMBUAYAJIHHON TPACKTOpUU OOpa30BaHUS M KU3HEHHBIX TUIAHOB
C YYETOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTENH;

4) acTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K OMOLMOHAJILHOMY M JCTETHYECKOMY  BOCIIPHSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/Jad, pPEHICHUH, pPAacCy)KICHHUH, YMEHHIO BHJCThH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO O3HAHMSI:

OPUEHTALIMEN B JCATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAaYYHBIX MPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsI YeJOBEKa, MPHUPOAbBI U OOIIeCTBa,
MOHUMAHUEM MaTeMaTHYeCKOW HayKH KakK c(pepbl YeIOBEUECKON IeITeIbHOCTH, ITAlOB
€€ pa3BUTUS W 3HAYMMOCTH JUISI PA3BUTUA LUBWIN3ALMH, OBJIAJCHHUEM SI3BIKOM
MATEMATUKU M MaTEMaTUYECKOM KYyJIbTYpOM KakK CpEICTBOM IIO3HAHUS MHPA,
OBJIaJICHUEM HABBIKAMHU MCCIIEN0BATENBCKOMN AEATEIBHOCTH;
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6) puznueckoe BocnuTanue, GopMUpoOBaHHE KYJIbTYPbI 310POBbS
H SMOUHMOHAJIBHOIO 0JIATOMOJIYYHs:

TOTOBHOCTBIO IPUMEHATh MATEMATUUECKUE 3HAHUS B MHTEPECAX CBOETO 3J0POBbS,
BEJICHUSI 3JI0POBOr0 00pasza KU3HHU (3I0pOBOE MUTAHUE, COATAaHCUPOBAHHBIA PEKUM
3aHATHH U OT/AbIXA, peryligpHas pu3nuecKas akTUBHOCTH ), COOPMUPOBAHHOCTHIO HABBIKA
pednexkcun, TMPU3HAHUEM CBOETO IpaBa Ha OMMOKY M TaKOro K€ TpaBa JIPyroro
YEJIOBEKa;

7) 3K0JIOTHYEeCKOe BOCTIUTAHUE:

OpUEHTallMed Ha NPUMEHEHHWE MaTEeMaTUYECKUX 3HAHUM IS pelleHHs 3ajad
B 00JIaCTH COXPAHHOCTH OKPY>KAIOUIEH Cpeibl, INIAHUPOBAHUS MOCTYIIKOB U OLEHKH UX
BO3MOXXHBIX TIOCTEACTBUNA [JJIsi OKpYXalollel cpeapl, OCO3HaHHEM TIJ100aIbHOTrO
XapaKTepa SKOJOTMYECKUX MPOOJIEM U ITyTEH UX PELICHHUS;

8) amanTanusi K MN3MEHSIOIIAMCS YCJIOBHSAM COIHAJIBLHOW M MPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JICUCTBHSM B YCIIOBHSX HEOMPEIACICHHOCTH, TIOBBIICHUIO YPOBHS
CBOCH KOMITETCHTHOCTH dYepe3 MPaKTUYECKYIO NeATeIbHOCTh, B TOM YHCJIC YMCHHE
VUHATBCS Yy APYTHX JIOACH, TPHOOPETaTh B COBMECTHOM JCSATEIHPHOCTA HOBBIC 3HAHWA,
HAaBBIKH W KOMIICTCHITMH U3 OTIBITA APYTHX;

HEOOXOIUMOCTBIO B (OPMUPOBAHUM HOBBIX 3HAHWM, (HOPMYITUPOBATH WUJIEH,
MOHSITUS, TUMOTE3bl 00 OOBEKTAX M SBJICHUSX, B TOM YHUCJIE paHEE HE H3BECTHBIX,
OCO3HaBaTh Je(PUIIMTHl COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEMH, MJIAHUPOBATh CBOE
pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYallMIO, BOCIPUHUMATh CTPECCOBYIO
CUTyallMI0 KaK BBI30B, TPEOYIOIMK KOHTPMEp, KOPPEKTHPOBATH MPUHUMAEMBIC
pemeHuss W JACUCTBHUSA, (OPMYIUPOBATh H OICHWBATh PUCKH U TIOCIEIACTBUA,
(hopMUpOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

B pe3ynbpTaTe 0cCBO€HHS MPOrpaMMBbI [0 MaTeMaTHUKE Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBaHus y oOydaromierocs OyayT cOpMUpPOBaHbl METalpeIMETHbIE PE3YJIbTaThl,
XapaKTEpU3YIOIIMECs] OBJIAJICHUEM I[103HABATEIIbHBIMUA YHUBEPCAIbHBIMUA yUE€OHBIMU
NEUCTBUAMHM, KOMMYHUKATUBHBIMH  YHUBEPCAJIbHBIMU  YYEOHBIMU JCHCTBUSMH,
PEryJISTUBHBIMU YHUBEPCAIbHBIMU YU€OHBIMU JICUCTBUSIMU.

Ilo3HaBaTeJbHBIE YHUBEPCAJIBbHBLIC yqeﬁnble JeHCTBUS

[To3HaBaTeNbHBIC  YHUBEpPCAJIbHBIC  y4eOHBIC  JICHCTBHS  OOCCIICUMBAIOT
(dbopmupoBaHre 0a30BBIX KOTHUTHBHBIX MPOIIECCOB 00yUarOMUXCsi (OCBOCHHE METOIOB
MO3HAHUS OKPYXKAIOIIETO MHUpa, MPUMEHEHHE JIOTUYECKHUX, MCCIIEeI0BaTEeIhCKUX
onepauuii, yMeHui pabotathb ¢ UHPopManuen).
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ba3oBble JJornveckue 1eMcTBUA:

BBISBIATH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKUX
00BEKTOB, TOHSATUH, OTHOIICHUN MEXIy MOHATHSIMH, (POPMYIHPOBATH OMPEACICHUS
MOHSATHUM, YCTAaHABJIMBATh CYIICCTBCHHBIM TMpPHU3HAK KJIacCU(UKAIIUK, OCHOBAaHHS
1151 0000IIEHUS U CPABHEHUS, KPUTEPUHU IIPOBOIMMOTO aHAJIN34;

BOCIIPUHUMATh, (HOPMYITUPOBAThH U NMTPEOOPA30BLIBATH CYKICHHS: YTBEPAUTEIbHBIC
U OTpUIIATEeIbHBIC, €IMHUYHBIC, YACTHBIE U 00IIHE, YCIOBHBIC;

BBISIBIIATh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W IPOTHUBOPEUHMS
B (akTax, MaHHBIX, HAONIOACHUSIX W YTBEPXKICHUSAX, TMpeayiaraTh KPUTCPUU
JUIS1 BBISIBJICHUS] 3aKOHOMEPHOCTEW M IPOTUBOPEUHIA;

MPOBOJUTH BBIBOJIBI C HCHOJIB30BAaHWEM 3aKOHOB JIOTUKH, JEIYKTHBHBIX
Y UHAYKTHBHBIX YMO3aKIIOUCHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

pazouparhb JIOKa3aTeIbCTBA MaTEeMaTHUUYCCKUX YTBEPKACHU (mpsimbIe
1 OT MPOTUBHOIO), MPOBOJIUTH CAMOCTOSITENILHO JI0KA3aTEeILCTBA MaTEMaTUUECKUX (haKTOB,
BBICTPAWBaTh apryMEHTALMIO, IMPUBOJUTH IPUMEPBI U KOHTPIPUMEPHI, MPUMEHSTH
METOJ] MaTeMaTUYECKON MHTYKIIMH, 0OOCHOBBIBATH COOCTBEHHBIE PACCY K ICHMUS;

BBIOMpaTh COCcO0 penieHus yaeOHOM 3a/aun (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHusi, BIOupaTh HauboJiee MOAXOIAIIUNA C YYETOM CAMOCTOSITEILHO BBIJEIECHHBIX
KpUTEPUEB).

ba3oBble ucciieqoBarebCKue 1eUCTBUSA:

HCIIOJIb30BaTh  BOIIPOCHI KaK MCCJIEIOBATEIbCKUNA HWHCTPYMEHT TO3HAHUS,
(dhopMyIHpoBaTh BOMPOCH], PUKCUPYIOIINE MPOTUBOPEUUE, TPOOIEMY, CAMOCTOSITEIHHO
yCTaHaBJIMBAaTh UCKOMOE W JaHHOE, ()OPMHUPOBATh THIIOTE3Y, apryMEHTHPOBATh CBOIO
MO3UIIUI0, MHCHHE,

MPOBOAUTHL MO  CAMOCTOSITEJIBHO  COCTABJICHHOMY IUJIaHY  DKCIEPUMEHT,
HCCIICIOBAaHWE II0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEMaTHYeCKOTO OO0BEKTa,
3aBUCUMOCTEN 00BEKTOB MEKIY COOOM;

CaMOCTOSITeNIbHO (opMynupoBaTh 0OOOIIEHHUS U BBIBOABI IO pe3yjibTaTaM
IIPOBEJICHHOT'0 HAOJIFOACHUS, HCCIICIOBAHMS, SKCTICPUMEHTA, OICHUBATh JIOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yIbTaTOB, BEIBOJOB U 000OIICHMIA;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMpoliecca, a TaKXKE BbIIBUIATh
MPEOJIOKEHUSI O €TO0 Pa3BUTHH B HOBBIX YCIIOBUSX.

PatGora c undopmanueii:

BBISBJISITH ~ HEJIOCTATOYHOCTh W HM30BITOYHOCTh ~ WH(OpPMAIUH,  JaHHBIX,
HEOOXOMMBIX JIUIS PEIICHHMS 3a1a4H;

BBIOWpATh,  aHAJIM3UPOBATh,  CHUCTEMATH3WPOBAaTH W  WHTEPIPETHUPOBATH
MHOOPMAITHIO PAa3TUIHBIX BUIOB M (JOPM IIPEICTABIICHHUS,

BBIOMpATh (HOpPMY TIpeCcTaBlIeHUsS WHOOPMAIMU U WLTIOCTPUPOBAThH pellacMbie
3a/lauyu CXeMaMHu, TuarpaMmmMamMu, HHOU rpauKoi U MX KOMOWHAIIUSIMY,

OIICHWBATh  HAJEKHOCTh HH(POpPMAIIMK 1O  KPHUTEPHUSAM,  TPEIIOKCHHBIM
WM COPMYITMPOBAHHBIM CAMOCTOSATEIHHO.
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KoMMyHMKaTHBHBIE YHUBepPCaJibHbIe yUeOHbIe eiiCTBHSA:

KOMMYHI/IKaTI/IBHBIG YHUBCPCAJIBHLBIC Y‘IG6HI>IG ,HeﬁCTBHH 00eCIIeUnBarOT
C(I)OpMI/IpOBaHHOCTB COIIMaJIbHBIX HAaBBIKOB 06yqafonmxc;{.

OoO1menue:

BOCIIPHHUMATh U (OPMYJIUPOBATh CYKICHUS B COOTBETCTBUU C YCIOBHSIMH
U IeJIsIMH OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPQ)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX
Y TIMCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHSI TI0 X0y PEIICHUS 3aJa9d U MOJTYYCHHBIM
pe3yybTaTam;

B XOJIl¢ OOCYXICHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMBI,
poOJIEMBbI, PEIIaeMON 3a/1aui, BHICKA3bIBATh WJICH, HAIICJICHHBIC HA TIOMCK PEIICHUS,
COMOCTAaBIIATh CBOM CYXICHUS C CYXICHUSIMH JAPYTMX YyYaCTHHUKOB JIMAJIOra,
0OHapyXUBaTh Pa3IUIUE U CXOJICTBO IMO3UIUI, B KOPPEKTHOU (popme GopMyaupoBaTh
Pa3HOTJIACHSI, CBOU BO3PAKEHUS;

IPEACTaBIATh PE3yNbTaThl PEIICHUS 3a7adyd, HKCICPUMEHTA, HCCIICIOBaHMS,
MPOEKTa, CaMOCTOSTEIBHO BHIOMPATh (OpMaAT BBICTYIUICHHS C YYETOM 3a]1a4
MIPE3CHTAINHA U OCOOSHHOCTEH ayTUTOPHUH.

CorpyanunuectBo:

MMOHUMATh M MCIIOJIh30BaTh MPEUMYIIECTBAa KOMAHTHON ¥ HHIWBHUIYATHHOW PaOOTHI
Py pEeHICHUH YYEOHBIX MaTEeMaTUYeCKUX 3ajiad, IPUHUMATh 11eJIb COBMECTHOMN
NEATEIIbHOCTH, TIJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pabOThI, pactpeacssiTh BUJIbI
paboT, JOroBapuBaThCs, 0OCYXKIAaTh MPOIIECC U pe3yabTaT paboThl, 0000IIaTh MHCHUS
HECKOJILKUX Y€JIOBEK;

y4acTBOBaTh B TPYNIOBBIX (QopMax paboTsl (00cyxkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBD» U UHBIE); BBITTOJHITH CBOIO YaCcTh PA0OTHI M1 KOOPAUHUPOBATH CBOU
NEHUCTBUS C APYTUMHU WICHAMH KOMaH/bl, OIIEHHBATh KaueCTBO pe3yJbTaTa U Ka4eCTBO
CBOETO BKJIaJa B OOIINIA pe3yJbTaT MO0 KPUTEPHUSAM, CHOPMYITHPOBAHHBIM YIaCTHUKAMH
B3auUMO/IECHCTBHA.

PeryiasiTuBHbIe YHUBepPCAJIbHbIE Y4eOHbIe AelCTBUSA

PerynaruBHble yHUBEpCalbHbIEe yueOHBIE AEHCTBUS 00eCIeunBalOT (HOPMUPOBAHKE
CMBICJIOBBIX YCTAHOBOK M )KM3HEHHBIX HAaBBIKOB JIUYHOCTH.

Camoopranusamnus:

BBISBJISATE TMPOOJIEMBI JUISI PEIICHUS B JKU3HCHHBIX W YYCOHBIX CHUTYyaIMsX,
OPUEHTHUPOBATLCS B PA3NIMUYHBIX MOJAXOJAX NPUHITHS PEIICHU (MUHIUBUIYyATBHOE,
TPYIIIOBOE);

CaMOCTOSITEIIbHO COCTAaBIISITh TUIAH, AJITOPUTM PEIICHHs 3aJaud (WM €Tr0 4YacTh),
BBHIOMPATh CMOCOO peIIeHUsS C YYETOM HMMEIONIUXCS PECYpCOB W COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATHh BapHAHTHI PEHICHUH C y4EeTOM
HOBOI MH(pOpMALIUH.
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CaMOKOHTPOJIb:

BJAJETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIA Mpolecca M pe3yibTara
pelIeHrs] MaTeMaTHYeCKOH 3a7aur, CAMOMOTHBAIIUH U PEIICKCHH;

OpEeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HMKHYTh IpU PEIICHUU 3a/ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, HAlJCHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yibTaTa JACSITEIbHOCTH IIOCTABJICHHOM LEIH
U YCJIOBHSIM, OOBACHATh NMPHUUYMHBI JTOCTHKEHUS WIH HEJOCTHIKEHMSI LIEJH, HAXOJIUTh
OIIKOKY, 1aBaTh OLICHKY PUOOPETEHHOMY OIIBITY.

3MOHHOHaﬂbeIﬁ HHTEJVICKT:
BbBIpAXXaTb 5MOLUMU IIPpU U3YYCHHUHN MATCMATUYCCKUX 00BEKTOB U (l)aKTOB, JaBaTb
OMOIMOHAJIbHYIO OLICHKY PCUICHUSA 3ada4H.

HPEIMETHBIE PE3YJIbTATbBI

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOrPaMMbl MO MAaTEMaTUKE YIiyOJEeHHOIO
YPOBHSI TPEACTABICHbl IO TOJaM OOYYEHHUs B CIEIYIOLIUX pa3Aesiax MporpamMMbl
[0 MaTeMaTUKE B paMKaX OTJEJIbHBIX YUEOHBIX KypcoB s /—9 KiaccoB: «Anredpay,
«I"eomeTpust», « BEpOATHOCTD U CTATHCTHUKA.

Pa3BuTre JOrMYecKMX NPEACTABICHUA W HABBIKOB JIOTUYECKOTO MBIILICHUS
oOy4JaronIuxcst OCyIIECTBIISIETCS B paMKax BCEX Ha3BaHHBIX KypCOB Ha MPOTSHKEHUH BCEX
aer oOydenus. Ilpenmosaraercs, 4YTO BBITYCKHUK 9 Kilacca CMOXET CTPOUTH
BBICKA3bIBaHUSI W OTPUIAHUS BBICKA3bIBAaHWM, PAclO3HABAaTh HMCTHHHBIE W JIOXKHBIE
BBICKA3bIBaHUS, MPUBOAWTH NPHUMEPbl M KOHTPIPUMEPHI, BBINOIHATH OMNEPALMH
HaJl BbICKa3bIBAHUSIMH, CTPOUTH BBICKA3bIBAHUS U PACCYKJICHUS HA OCHOBE JIOTUYECKHUX
MpaBuJj, peliaTh JOTMYECKUE 3aJlayd, HAYUYUTCS NMPUMEHSTh METOJ MaTeMaTH4eCKOU
WHAYKIHH, OBJIAZICET MOHATUAMU: OIPENEICHHE, aKCHOMa, TEOPEMA, 10Ka3aTeIbCTBO —
M Hay4MTCsl HUCIOJIb30BaTh WX NPHU BBHINOJHEHWU YYEOHBIX M BHEY4YEOHBIX 3ajad.
[Ipu 3TOM BBEZIEHUE OCHOBHBIX JIOTUYECKHUX MOHITHI M OCBOCHHE OCHOBHBIX CBSI3aHHBIX
C HUMH BUJOB JI€ATEIBHOCTH OTHECEHO K KypCy «BeposITHOCTh U CTATUCTUKA» U TaKkKe
pacnpezeseHo 1o rogaM oOy4eHusl.

B pamkax Bcex Tpex KypcoB OCYyIIECTBIsSETCS (POPMUPOBAHUE YMEHHUs BbIOMpATH
MOAXOASIIMA METOA JUIsl PEIIeHHs] 3aJayd, BBISIBISATH NPUMEPhl MaTeMaTUYECKHX
3aKOHOMEpPHOCTEN B TPUPOJE U OOLIECTBEHHOM >KW3HM, PAaclo3HaBaTh MPOSBIICHUE
3aKOHOB MAaTE€MAaTUKH B MCKYCCTBE, MPUMEHATh MaTEMaTUYECKHWE 3HAHUS M OMbIT
MaTeMaTUYeCKOM JNIeATeIbHOCTH B CUTyallUsiX peanbHOW ku3HU. OOydaroniuecs
3HAKOMSITCSL C HAYYHBIMU pe3yJbTaTaMH, MOJIYyYEeHHbIMUA B XOJ€ Pa3BUTUS apU(PMETUKH,
anreOpbl, T€OMETPUH, TEOPUH BEPOSITHOCTH, CTATUCTUKU W Y4YaTCid UX OIUCHIBATH,
NPUBOAST TPUMEPbl MAaTEMAaTUYECKUX OTKPBITMM M WX aBTOPOB B OTEUECTBEHHOMU
Y BCEMHUPHOI UCTOPUU HAYKHU.
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PABOYASA TIPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» HA YI'JIYBJIEHHOM YPOBHE B 7-9 KITACCAX

IHHOACHUTEJIBHASA 3AIINCKA

Anre0pa sSBISETCS OTHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 0O0pa3oBaHMS:
OHa o0ecrneynBaeT M3y4YeHUE APYIHX ITUCHUIUIMH KaK €CTECTBEHHO-HAYYHOTO, TaK
¥ TYMaHHTAPHOTO IUKJIOB, €€ OCBOCHUE HEOOXOMUMO TSl TIPOJOJKEHUSI 00pa30BaHuUs
U JUIsl TIOBCEAHEBHOM >ku3HU. Pa3BuTHe y 0O0yd4arolmuxcsi Hay4HbIX MpE/ICTaBICHUN
0 TPOUCXOXKIACHUU M CYIIHOCTH alreOpanmdecKkux abCTpakiuii, CrocoOe OTpakKeHHS
MaTEMaTUYECKOM HAyKOW SBJICHUH W TPOILECCOB B MPUPOJE U OOIIECTBE, POJIU
MaTEMaTUYECKOT0 MOJICIMPOBAHUS B HAYYHOM IMO3HAHUM U B MPAKTUKE CIIOCOOCTBYET
(GOpPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS W KAUeCTB MBIIUICHHUS, HEOOXOIMMBIX
JUTSI aAanTali B COBpeMEeHHOM 1 poBoM od1iecTBe. M3yuenue anredbprl odbecrneurnBaet
pa3BUTHE yMEHHUS HaOII0IaTh, CpPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOH
JEUCTBUA, BBIBOJIbI, (GOPMYIUpOBaTh yTBepKaeHUsA. OcCBoeHHE Kypca aiareopbl
oOecrieuynBaeT pPa3BUTHE JIOTHYECKOTO MBINIICHUS OOYYaIOIIMXCS: OHH HCIOJIB3YIOT
JNEAYKTUBHBIE ¥ WHAYKTHBHBIE pacCyXJIEHHs, OO0O0OIIEHHEe U KOHKPETHU3AIHIO,
abcTparupoBanue 1 aHanoruto. O0yueHue anredpe npeanoiaraetT 3HaYuTeIbHbIN 00beM
CaMOCTOSATEIIbHON  JACATENBHOCTH  OOYYAIONIUXCS, TOATOMY  CaMOCTOSITEIHHOE
penieHre 3aga4 o0ydyaromMUMUCS SIBISIETCS peau3aluedl JesTeIbHOCTHOTO MPUHIUIIA
oOy4eHwUsl.

B ctpykrype mporpammbl yaeOHOTO Kypca «Anredpa» yriyOJIEHHOTO HU3y4YeHUs
OCHOBHOE€ MECTO 3aHUMAIOT  COJEp)KaTelbHO-METOMYecKue JuHuu: «Ywucna
U BBIUMCICHUSM», «ANTeOpandecKue BBIpAXKCHUS», «YPABHCHHS W HEPABCHCTBAY,
«Dynkmuny. Kaxmas w3 3THX COACPKATETbHO-METOIWYSCKUX JIMHUNA pPa3BUBACTCS
Ha TPOTSHKEHUN TPEX JIET U3y4YeHUs Kypca, B3aUMOJCHCTBYS C IPYTUMHU €T0 JTHHHUSIMHU.
B xome wu3yueHus Kkypca oOOydaOIIMMCS TMPUXOAUTCS JIOTUYECKH PaACCYKIATh,
HCITOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK. B CBS3M ¢ 3TUM B TPOrpaMmy
y4aeOHOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIC OCHOBHI JIOTHKH, MPEACTABICHHBIC
BO BCEX OCHOBHBIX pa3zjeliax MaTEeMaTU4YeCKOro OOpa30BaHHUS U CIOCOOCTBYIOIIUE
OBJIAJICHUIO OOYYarONIUMHUCS OCHOB YHHBEPCAIHHOTO MATEMaTHYECKOTO  SI3BIKA.
ConeprkaTenbHON U CTPYKTYPHOM OCOOCHHOCTBIO yUeOHOTO Kypca « Anredpay sBIseTcs
€r0 MHTETPUPOBAHHBIA XapaKTep.

Conepxxanue muHUN «HuCna U BBIYKCICHUSD CIY>KUT OCHOBOM JJIsI JAbHEUIIEro
M3YYCHUSI MATEMaTHKH, CIIOCOOCTBYET PAa3BUTHIO Y OOYyYalOUIUXCS JIOTHYECKOTO
MBIIICHUS, (OPMHPOBAHUIO yMEHHUS TOJL30BAThCS  aITOPUTMaMH, a TakKKe
MPUOOPETEHUIO TPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJIsi TMOBCEIHEBHOW >KHU3HHU.
Pa3BuTre TOHATHS O 4YHCIIE HA YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUSI CBS3aHO
C palHMOHAJILHBIMM M HPPAIMOHAIBHBIMU YUCIaMH, (POPMUPOBAHUEM TIPEICTaBICHUN
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O JCWCTBUTEIBHOM YHCJE. 3aBEepIICHHE OCBOEHHUS YHUCIOBOM JIMHHM OTHECEHO
K cpeHeMy 00111eMy o0pa3oBaHUIO.

ConepxaHue JBYyX alreOpanyecKux JIUHUN — «AJreOpandyeckue BBIPKCHUS
U «YpaBHEHHS M HEPABEHCTBa» CHOCOOCTBYET (OPMHUPOBAHUIO Yy OOYYaIOIIUXCS
MaTEMaTHYECKOTO armapara, He0OX0IUMOTO JUIsl pELICHH 3a]1a4 MaTeMaTUKH, CMEKHBIX
peIMETOB U OKpY»Karoliel peasibHOCTH. Ha ypoBHE OCHOBHOTO 00IIero o0pa3oBaHus
yueOHBI MaTepHall TPYNIUPYETCs BOKPYT palMOHAIBHBIX BbIpaKeHUH. Anredpa
JEMOHCTPUPYET 3HAUCHHE MaTeMaTHUKU KaK s3bIKa JJIs MOCTPOCHUS] MAaTeMaTHYEeCKUX
MojieNiel, ONMUCaHUs TPOLECCOB M SIBICHUU peanbHOTO Mupa. B 3amaun oOydeHUs
anrebpe BXOIAT TaKXKe JaibHEilllee pa3BUTHUE AITOPUTMUYECKOTO MBIIUICHUS,
HE0OXOIUMOT0, B YAaCTHOCTH, /JII OCBOCHHS Kypca HWH(MOPMATHUKU, U OBJAJCHUE
HaBBIKAMHM  JICNYKTUBHBIX paccyxkaeHuid. [IpeoOpazoBaHne CHMBOJBHBIX (HOpM
CIIOCOOCTBYET  Pa3BUTHIO  BOOOpaKEHHUsA, CIIOCOOHOCTEH K  MaTeMaTU4eCKOMY
TBOPYECTBY.

Conepxanve (QyHKIHMOHAIBHO-TpAQUUECKON JMHUM HAIEJICHO Ha MOJy4YeHUE
OoOyJaronMMuUCss 3HaHUK O (QYHKIMSIX KaK BaKHEWIEH MaTeMaTUYECKOHW MOJeNu
JUIsL OTIMCAHMSI M UCCJIENIOBAaHUSI Pa3HOOOPA3HBIX IMPOIIECCOB U SIBICHUW B MPUPOJIC
u obectBe. M3ydeHne matepuana crnocoOCTBYET Pa3BUTHIO Y OOyYarOIIUXCsl YMEHUS
HCIIOJIb30BATh PA3JIMYHBIC BhIPA3UTEIbHBIC CPEJICTBA sI3bIKa MATEMATHUKUA — CIIOBECHOTO,
CUMBOJIMYECKOTO, TpauuecKkoro, BHOCHUT BKJaa B (OPMUPOBAHUE IMPEACTABICHHIMA
O POJIM MAaTEMATUKHU B PA3BUTUU IUBUIIU3AIUN U KYJIBTYPHIL.

VYriyOnieHHbIH Kype anreOpbl XapaKTepHU3yeTcs W3YYEHUEM JIOTOJHUTEIHLHOTO
TEOPETUYECKOro amnmapara ¥ CBSI3aHHBIX C HMUM METOJOB pemieHus 3amad. AnreOpa
SBJISICTCSI S3BIKOM JUIsl ONMHUCAHUSI OOBEKTOB M 3aKOHOMEPHOCTEH, CIYKUT OCHOBOM
MaTeMaTHYeCKOro MojenupoBanusa. [Ilpu sTom camu OOBEKTHI MaTeMaTHUECKUX
YMO3aKIIOYCHUI U MPUHSTHIE B alredpe mpaBujia WX KOHCTPYHUPOBAHUS CIIOCOOCTBYIOT
dbopMHpOBaHUIO YMEHUW OOOCHOBBIBATH M JOKAa3bIBaTh CYXKJEHUS, Pa3BUBAIOT
MaTeMaTHYECKYI0 WHTYHITUIO, KPATKO M HATJISTHO PACKPBIBAIOT MEXaHU3M JIOTHYCCKUX
MOCTPOEHUH U y4aT X MPUMEHEHUI0. Tem cambiM anredpa 3aHUMAaeT OJHO U3 BEIYIINX
MeCT B (pOPMUPOBAHUHU HAYIHO-TEOPETHUECKOTO MBIIIJICHHUS 00YJIarOIIUXCSI.

CornacHo yueOHOMY TUTaHy B 7—9 Kilaccax mM3y4aeTcs yueOHBIN Kypc «Anredpay,
KOTOPBIM  BKJIIOYAET CIEAYIONIME OCHOBHBIE pasfensl coaepxaHusa: «Ywucna
U BBIUHCICHUS», «ANreOpandecKkue BBIpAKCHHS», «YPaBHEHHUS U HEPaBEHCTBAY,
«DyHKIAW.

OO6miee yucmO YacoB IS HM3Y4YeHHMs  y4eOHOro Kypca «Ausrebpa», — 408
gyacoB: B 7 kiacce — 136 yacoB (4 yaca B Hemeno), B 8 kimacce — 136 yacoB (4 4yaca B
Henento), B 9 kitacce — 136 yacoB (4 yaca B HEJEIO).
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COIEPKAHUE OBYYEHMUA

7 KUIIACC

Yucia ¥ BbIYHCTICHUAS

Panmonanehbie uncna. CpaBHEHUE, YIOPSAIOYMBAHUE U apU(DMETHIECKHUE ISHCTBUS
C pallMOHAIBHBIMU YHCIaMu. YucnoBas npsiMasi, MOJyJIb YUCIA.

CreneHb ¢ HaTypaJIbHBIM MOKA3aTEJIEM U €€ CBOMCTBA. 3allMCh YHCIA B ICCATUYHOU
MO3UI[MOHHON CUCTEME CUHCIICHUS.

Pemenne TekcTOBBIX 3ajmau  apudmeTHyeckuM crmocoOom. Pemenue 3amau
W3 peaylbHOW TPAKTUKH HA YacTH, HAa JAPOOW, Ha MPOIICHTHI, MPUMECHEHHE OTHOIICHUN
Y TPOMOPUUNA TIPU PEIICHUM 3aJad, pEUICHUEe 3a/lady Ha JBUXKEHUE, paboTy, MOKYIKH,
HaJIOTH.

JlenmumocTs 1enbix uncell. CBoNMCTBa ASIUMOCTH.

[Ipocteie u cocTaBHbIC uncia. YeTHble M HEUETHBIC yncia. [Ipu3Haku nenmMocTu
Ha2,4,8,5,3,6,9, 10, 11. Ilpu3Haku ACIMMOCTH CYMMBI M IIPOU3BEICHUS IICJIBIX YHCEIT
MIPU PELICHUY 3a7a4 C MTPAKTUYECKUM COJICPKaHUEM.

HaubGonpimuii oOmmii neauTear W HauMEHbIee o0Inee KpaTHOE JBYX YHCE].
B3anmno nipocTeie yncna. AnroputMm EBkimaa.

Jlenenue ¢ ocratkoM. ApupMeTHIECKHE ONepaIiiy Hajl OCTaTKaMH.

AJiredpanyecKue BbIPaKeHHU s

BeipaxkeHne ¢ TepeMEHHBIMH. 3HAUEHUE BBIPAXKCHUSI C TEPEMEHHBIMH.
[IpencrapiieHre 3aBUCUMOCTH MEXy BeJIMYMHAMH B BUE (DOPMYIIBI.

ToxnectBo. ToXKnecTBEeHHbIE NpPeoOpa3OBaHUsl ANTCOPAMYECKUX BBIPAKECHHIM.
JlokazaTenbCTBO TOXKICCTB.

Onnounenbl. OHOYJIEH CTaHAApTHOTO BU1a. CTENeHb OJTHOYJICHA.

MHorousniensl. MHOTOUJIEH cTanaapTHOro Buaa. CteneHb MHOrowieHa. CioxxeHue,
BBIYMTAHHUE, YMHOXXCHHUE U JieJIeHHe MHOTOUYIeHOB. [IpeoOpazoBaHue Menoro BeIpaKeHUs
B MHOrowieH. KopHu MHOTOUsIEHA.

DopMyJIbl COKPAIIEHHOTO YMHOXEHHUS: KBaJpaT CyMMbI U KBaJIpaT pa3HOCTH JBYX
BBIpaXEHUM, KyO CyMMBI U Ky0 pa3HOCTH JBYX BBIPAXEHU, PA3HOCTh KBAJPaTOB JIBYX
BBIPOKCHUN, TPOU3BEJACHUE PA3HOCTH M CYMMBI JIBYX BBIPaKEHHM, CyMMa U Pa3HOCTh
KyOOB JIByX BBIPa)KEHUU.

Pasznoxxenne MHOrowieHa Ha MHOXKHUTEIHW. BrlHeceHue O0OIEero MHOKUTEIA
3a ckoOkH. MeToj rpynImupOBKH.

YpaBHeHUS ¥ HEPABEHCTBA

VYpaBHeHue ¢ onHou nepemeHHOM. Kopenp ypaBHeHus. CBOWCTBAa ypaBHEHUU
C OJTHOW IepEeMEHHON. PaBHOCHIIBHOCTh YPAaBHECHUHN. YPaBHEHUE KaK MaTeMaTH4eCKas
MOJIEJIb PEAIbHON CUTYaLIUU.

JIuHenHOe ypaBHEHHE C OTHOU ITEPEMEHHON. UUCII0 KOPHEN JIMHEMHOTIO YPABHEHUS.
Pemenne TeKCTOBBIX 3a7a4 C ITIOMOLIBIO JUHEWHBIX YpaBHEHUM. JINHENHOE ypaBHEHHE,
coZieprKalliee 3HaK MOJYJIS.
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VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk IMHEHHOTO ypaBHEHHUS C JABYMS
nepeMeHHbIMHU. CUCTEMBI JIMHEWHBIX YPAaBHEHUN ¢ JBYyMsI IepeMeHHbIMU. | padnueckuit
METOJl PCLICHHsI CHCTEMBI JIMHEWHBIX YpPaBHEHUN C JIBYyMs IEpPEMEHHBIMH. Pemenue
CUCTEM JIMHEWHBIX YPAaBHEHUM C JBYMs IEPEMEHHBIMH METOJOM ITOACTAaHOBKH
U METOJOM ci0keHus. Cucrema JByX JIMHEWHBIX YPaBHEHUN C IBYMs IIEPEMEHHBIMU KaK
MOJIEJIb PEAIBHON CUTYyAILUH.

DOYyHKIUHU

Koopaunara Touku Ha npsimoit. UncnoBsle NpOMEXKYTKH. PaccTosinue mexny nByms
TOYKAMHU KOOPJAUHATHOMN MPSIMOM.

[IpsmoyronbHast cucrema KoopauHatr. AOcmucca HW - OpAuMHATa  TOYKHU
Ha KOOpAMHATHOM IuiockocTu. Ilpumepsl rpagukos, 3amaHHbBIX (popmynamu. Urtenue
rpauKoOB peasibHbIX 3aBUCUMOCTEM.

OyHKIMOHANBHBIE 3aBUCUMOCTH MeEXJy BenuuuHamu. [lonste QyHKUIMM.
OyHKIMS KaK MaTeMaTH4ecKasi MOJIEeb pealbHOro mnporecca. O61acTe onpeneieHus u
oOnacTh 3HaueHu PyHkuu. Criocoosl 3ananus GpyHkuud. ['paduk yukuu. [onstus
MakCUMyMa ¥ MHHHMYMa, BO3pACTaHMs W YOBIBaHHMS Ha IMpUMEpax peajbHBIX
3aBUCUMOCTEM.

Jluneitnas ¢pyHkuums, ee ceoictra. ['padux nuneitHon dynkumu. ['padux dyHKIIMN
y = |x|. Kycouno-3amantbie (GpyHKIHH.

8 KJIACC

Yuciia ¥ BbIYUCICHUA

KBagpatneie kopHH. ApudMeTHyecKHil KBaJpaTHbIH KOPEHb M €ro CBOWCTBA.
ITonaTHe nppanMoOHaIbHOIO YKcHa. [[elcTBus ¢ uppalroHaIbHBIMU ynciaaMu. CBOMCTBA
NEUCTBUI C UPpalOHAIBHBIMU ynciaaMu. CpaBHEHNE HPPALMOHAIBHBIX YUCEN.

IIpencraBienns 0 paCIIMPEHUAX YUCIOBBIX MHOKECTB. MHOK€ECTBA HaTypalbHBbIX,
LENbIX, PalUOHAIbHBIX, JCHCTBUTENBHBIX 4yucend. CpaBHeHME uwHcell. YHCIIOBbIE
IIPOMEKYTKH.

HerictBus ¢ ocrarkamMu. Ocrtatku creneHel. [I[puMeHeHne OCTaTKOB K PELIEHUIO
YPaBHEHUH B LIEJIbIX YNCIIAX U TEKCTOBBIX 3a4a4.

Pasmeppl  00BEKTOB  OKpYKalOLIEro  MHpa, JUIMTEIbHOCTh  MPOIIECCOB
B OKpy»karomieMm mupe. CTaHIapTHBIA BUJI YUCIIA.

AJiredpanyecKkue BbIpaKeHUs

AnreOpauveckass ApoOb. JlomycTuMble 3HAY€HHUS TIEPEMEHHBIX B JIPOOHO-
paloHaIbHBIX BbIpaxeHUsX. OCHOBHOE CBOMCTBO anreOpanueckoit qpoou. CroxeHue,
BbIUMTAaHUE, YMHOKEHHE U JIeJICHUE anredpandeckux apooeil. Beinenenue menoit yactu
anredpandeckou 1poou.

PanmonanbHpie BbIpakeHUA. TOXKIECTBEHHBbIE MPEOOPAa30BAHUS PALUOHATBHBIX
BBIPAYKECHU.
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JlomycTuMble ~ 3HAUEHUS  TIEPEMEHHBIX B BBIPAXKEHUSAX,  COJEpIKAIIUX
apuMeTnyecKkue KBajapaTHble KOpHU. ToxaecTBEHHBbIE MPeoOpa30BaHUs BBIPAKECHHM,
coziepKamx apupMeTHIECKUe KBaAPATHBIE KOPHH.

Crenenb ¢ 1eNbIM TOKa3zaTeneM M ee cBoicTBa. [IpeoOpazoBaHue BhIpaXKeHUH,
coJiep KallluX CTENEHHU.

YpaBHeHUS U HEPABEHCTBA

KBagpaTHoe ypaBHeHue. Popmylia KOpHEW KBaJIpaTHOTrO ypaBHeHHs. KonnuecTBo
JNECUCTBUTENIBHBIX KOpHEM KBaJApaTHOro ypaBHeHUs. Teopema Buera. YpaBHeHus,
CBOJMMBIC K JIMHEHHBIM YPAaBHEHUSIM WJIM K KBaJpaTHbIM ypaBHeHUsM. KBampatHoe
YpaBHEHHE C TapaMeTpoM. PemieHue TEKCTOBBIX 3aJad C IMOMOULIBIO KBaJIpaTHBIX
YPaBHEHUM.

JIpoOHO-palmoHaibHbIe ypaBHEHUs. Pellienre ApoOHO-pallMOHANIBHBIX YPaBHEHUI.
Pemienne TEKCTOBBIX 3a/lad € TOMOINBIO  JpPOOHO-pAllMOHANIBHBIX  YpaBHEHUH.
I'paduueckas unTepnpeTanys ypaBHEHUM ¢ AByMs IEPEMEHHBIMU.

Yucnoseie HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mepemenHoil. Ctporue W HecTporue HepaBeHCTBa. (ClioxeHue
M YMHOXXEHHE YHMCJIOBBIX HEpaBeHCTB. OlEHHBAaHWE 3HAYEHUS BBIPAXKECHUS.
Jloka3arenbCTBO HEPABEHCTB.

[TonsTHE O pelieHnr HEPABEHCTBA C OJHOM IIEPEeMEHHOW. MHOXKECTBO pelIeHUuM
HEpaBeHCTBA. PaBHOCUIIbHBIE HEPABEHCTBA.

JIuHeHOEe HEpPaBEHCTBO C OJHOW IMEPEMEHHOM W MHOXECTBA €r0 PEIICHUM.
Pemienne NMHENHBIX HEPABEHCTB C OAHON mNepeMeHHOW. CUCTEMBI U COBOKYITHOCTHU
JIMHEMHBIX HEPABEHCTB C OJHOM MEPEMEHHOW. PelleHne TeKCTOBBIX 3a7ay C MOMOIIBIO
JIMHEWHBIX HEPABEHCTB C OJTHOW NMEPEMEHHOM.

DYyHKUHNHA

OO6nacth ompeneneHuss U MHOXKECTBO 3HaueHui (yHkiuu. CrocoObl 3amaaHus
¢bynkumii. 'padux pynkmuu. YUrenne cBoiictB ¢yHkuuu no ee rpaduky. I[Ipumeps
rpa@ukoB (PyHKIHMA, OTPa)KAIOIIKUX PEATTbHBIE MPOLECCHI.

Jlunetinas  ¢yHkuusga. DyHKIMHM, ONKCHIBAIOIIME TIPAMYI0O M OOpaTHYIO
MPOTIOPITMOHANIBHBIE 3aBUCUMOCTHU, UX TPapUKH.

k
Oymxipmy = ax’, y =x* +b,y=x", y=[x|, y = Jx 1Y = — nux coitcra. Kycouso-
X

3aJlaHHbIe (PYHKIIHH.

9 KJIACC

Yucia v BbIYMCTICHUSA
Kopens n-ii crenenn u ero cBoiictBa. CTENEHb ¢ pallMOHAIbHBIM [TOKA3aTeNIEM U €€
CBOKCTBA.
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Aure0Opanyeckue BbIpaKeHUs

ToxaecTBeHHbIE TPEOOPa30BaHUs BBIPAKEHUI, COAEPKAIMX KOPEHb N-I CTENEHU.
ToxnecTBeHHbIe TpeoOpa30BaHMsl BIPAXKEHUMN, COAEPKAIIMX CTETIEHb C PALlMOHAIBHBIM
IIOKA3aTEJIEM.

KBangpatHeiil TpexwieH. KopHu kBaapaTHoro tpexwieHa. PaznoskeHue KkBaapaTHoro
TpEX4ICHA Ha JIMHENHBIE MHOKUTEIH.

YpaBHeHMs M HEPABEHCTBA

buxBanpaTtHele ypaBHeHMs. [IpuMepsl NpUMEHEHHH METONOB PAaBHOCHJIBHBIX
npeoOpa3oBaHui, 3aMEHBbl TEPEMEHHOM, TpaduyecKoro MeToja TMpU PEHICHUU
ypaBHEHUH 3-i U 4-11 CTENEHE.

Pemenue 1poOHO-paniioHaIbHBIX YPaBHEHUI.

Pemienne cucreM ypaBHEHMH C IBYMs [EPEMEHHBIMU. PellleHue mnpocTenImx
CUCTEM HEJIMHENHBIX YPaBHEHUM C IBYMsI IepeMeHHbIMU. [ padnueckuii MeTo1 perieHus
CUCTEMBI HEJINHEVMHBIX YPABHEHUH C IBYMs IepeMEHHbIMUA. CrcTeMa ABYX HEIMHENHBIX
YPAaBHEHUM C IBYMs IIEPEMEHHBIMU KaK MOJIEIIb PEAIbHON CUTYALUH.

Uucnosele HepaBeHCTBA. PellleHne JIMHEMHBIX HEpPaBEHCTB. JlOKa3aTeibCcTBO
HEPABEHCTB.

KBagpaTtHble HepaBeHCTBA C OJHOW IepeMEHHOM. PemeHne KBaapaTHBIX
HEpPaBEHCTB Tpa(HUuecKUM METOAOM M METOAOM HWHTEpBaJOB. METOJl HHTEpBAJIOB
JUISL pallMOHAIBHBIX HEpaBeHCTB. [IpocTelimume HepaBeHCTBA C MAPAMETPOM.

Pemenne TeKCTOBBIX 3a71a4 € TOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBenctBo ¢ naBymMs mnepeMeHHbIMH. PellleHHe HEpaBeHCTBA C JABYyMs
nepeMeHHbIMU. CHUCTEeMbl HEpaBEHCTB C JByMsi nepeMeHHbIMU. ['paduueckuit meron
pELIEHNs CUCTEM HEPABEHCTB C JBYMS IIEPEMEHHBIMU.

DOYyHKIUA

Oynkiusa. CoiicTBa GyHKIMM: HyMH (QYHKIIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA
(yHKIIUK, TPOMEXYTKH BO3pAcTaHUs U YOBIBaHWUS (PYHKIIUM, YETHbIE U HEYETHBIC
byHKIMH, HanOoJIbIlIee U HAUMEHbIIIee 3HaYCHUST (DYHKIIUH.

KBagpatuunas ¢pyHkius u ee cBoiictBa. Mcnonb3oBaHre CBOMCTB KBaJIpaTUYHON
bynkuuu s pewmieHus 3aaad. Iloctpoenue rpaduka KBaapaTUYHOW (PYHKIMH.
[Tonoxenue rpaduka KBaApaTUYHON (YHKIIMK B 3aBUCUMOCTH OT €€ KOI(PPUIIMEHTOB.
Ipaduxu Gpyrkmuii y = ax’, y = a(x — m)>u y = a(x — m)> + n. [loctpoeHue rpapuxoB
(yHKITUH ¢ TOMOIIBIO TPeoOpa3OBaHUMA.

Hpobno-nuneitnas  ¢ynkuua. HWcecnenoBanue (yHKIUH.

dynkius Y = X" ¢ HaTYpaIbHBIM HOKa3aTeneM N U ee rpaduk.

YucoBble M0CJI€10BATETbHOCTH U MPOTrPeccuu

[TonsTne umciOBOM  mocieaoBaTeNbHOCTH. KoHeYHBIe W OCCKOHCYHBIC
MOCIIEI0BATEILHOCTH. OrpanuveHHas MOCTIEI0BATEIHHOCTb. MOHOTOHHO
BO3pacTaromasi (yObIBaroras) MOCJIEI0BATEILHOCTD. CniocoOml 3aJlaHus
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MOCJIEA0OBATEIBLHOCTHU: ONUCATENbHbIN, TAOIWYHBIN, C TOMOIIBI0 (POPMYIBI N-TO YIIEHa,
PEKYPPECHTHBIN.

Apudpmernueckas U reoMmerpuueckas — nporpeccud.  CBolicTBa  UJIEHOB
apudpmernyeckoil W  reomeTpuyeckoil  mporpeccuit. Dopmymnsl  N-TO  YieHa
apu(pMeTHYECKO U reoMeTpuuecKol mporpeccuil. @opMyJsibl CyMMBbI IIEPBBIX N YWIEHOB
apu(mMeTHyecKo U reoMeTpUUecKoi Mmporpeccuii. 3aadi Ha MPOLIEHTHI, OAHKOBCKUE
BKJIaJbl, KDEIUTBHL.

IIpeacraBnenre O CXOAMMOCTH  ITOCJIEIOBAaTEIbHOCTH, O CYMMHUPOBAaHHUH
0eCKOHEYHO yObIBaIOLIE r€OMETPUUECKON IPOIPECCHUH.

Meron matemaTnueckor HHAyKIuu. [Ipocreiimme npumepsl.

IHPEAMETHBIE PE3YJIbTATBI

[IpenMeTHble pe3ynbTaThl OCBOCHHUS MpOrpaMMbl Y4yeOHOro Kypca K KOHILY
o0yueHus B 7 KJacce.

Yucsia v BbIYUCTIEHUS

PanrionansHbIe yncha.

[lepexoauTe OT oOAHOW (HOPMBI 3aMHMCH YUCEN K Jpyrod (mpeoOpa3oBbIBaTh
JECATUYHYIO ApOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH
B 0ECKOHEYHYIO JCCATUYHYIO IPOOB).

Hcrmonb30BaTh MOHATHS MHOYKECTBA HATYPATbHBIX YHCEI, MHOYKECTBA IIEJIBIX YHCEI,
MHOKECTBA PAIMOHAJIBHBIX YUCE MPU PEIICHUH 3a7ad, MPOBEJICHUU PACCYXKICHUN
Y JI0Ka3aTeIbCTB.

[ToruMaTh U OOBSCHATH CMBICI MO3UIIMOHHOMN 3aMMUCH HATYPATbHOTO YHCIIA.

CpaBHHBATh M YIIOPSIIOYMBATH PAIIMOHAIIBHBIE YHCTIA.

BrInonHsTh, coueras yCTHbIE U TUCbMEHHBIE TPUEMBI, apu(MeTHIecKue AeHCTBUS
C palMOHAJBHBIMU YHCJIAMHU, HUCIIOJIb30BaTh CBOMCTBA YWCEN W NpaBWIa JCHUCTBUM,
MIPUEMBI PAIMOHAIBHBIX BBIUMCICHUH.

BBITTONMHSTE TIEHCTBHS CO CTETICHSIMHY C HATYPaTbHBIMH TTOKA3aTEIISIMH.

Haxonuth 3HaueHUs YHUCIOBBIX BBIPAKEHUN, COJEPKAIIUX paIlMOHAIBHBIE YMCTIa
W CTENEHW C HaTypaJdbHBIM IIOKa3aTeJeM, MPUMEHSTh pPa3HOOOpa3HbIE CIOCOOBI U
MIPUEMBI BBIYHMCIICHUS, COCTABIIATh U OIEHWBATHh YHCIIOBBIC BBIPAKCHUS MPU PEIICHUU
MPaKTUYECKUX 3aJ1a4 U 337249 U3 IPYTUX YUYCOHBIX TIPEIMETOB.

OKpyTATh YMCla ¢ 33J]aHHON TOYHOCTHIO, a TAaK)KE IO CMBICITY MPaKTHYCCKOU
CUTYAIINH, BBITOJTHATH IPUKUJIKY U OIIEHKY Pe3yJIbTaTa BBIYUCICHUHN, OIICHKY 3HAUCHUI
YHCJIOBBIX BBIPAKEHUH, B TOM YHUCJIE NPU PEIICHUN MTPAKTUYECKHUX 3a]1a4.

Pemate TekcToBBIE 33724 apu(PMETHUIECKIM CIIOCOOOM, HCIIONH30BATh TAOJHIIHI,
CXEMBbI, YePTEKH, IPYTrre CPEACTBA MPECTABICHUS JaHHBIX TIPH PEIICHUH 3a]1a4.

Pemate mpakTUKO-OpUEHTUPOBAHHBIC 33/1a41, CBI3aHHBIC C OTHOIIIEHUEM BEJTUYHH,
MPOTOPITMOHAIBHOCTRIO  BEJIMYUH, TPOIEHTAMHU, HWHTEPIPETUPOBATh PE3YyJIbTATHI
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pEIIeHus 3a71a4 ¢ YIeTOM OTPaHWYCHUH, CBI3aHHBIX CO CBOMCTBAMH PACCMAaTPUBAEMBIX
00BEKTOB.

J1enmMMOCTb.

Jloka3pIBaTh U MPUMEHSATH MPU PEIICHUH 3a7a4 MPU3HAKHU JASIMMOCTH Ha 2, 4, 8, 5,
3,6,9, 10, 11, mpu3Haku 1ETUMOCTH CYMMBI U IPOU3BEICHUS 1IEIIBIX YHUCEIL.

PackmanpiBaTh Ha MHOKHUTENH HATypaJbHBIC YHCIIA.

OnepupoBath MOHATHSIMU: YETHOE YHUCIIO, HEYETHOE YHCIIO, B3AUMHO MPOCTHIC
Yyuciia.

Haxonuth HanOOIbIIMK OOLIUI JEIUTENIb ¥ HaUMEHbIIee 00IIee KPaTHOE YUCE
Y UCIIOJIB30BAaTh UX MPH PEIICHUH 3a]1a4, IPUMEHSTh alropuT™ EBKiH A,

OnepupoBaTh MOHATHEM OCTaTKa MO MOMYJIO, MPUMEHSTh CBOWCTBA CpaBHEHUN
10 MOTYJIIO.

AJiredpanyecKue BbIPaKeHHU s

BripakeHus ¢ nepeMeHHbIMU.

Ucnonb3oBaTh airedOpandeckyro TEPMHUHOJIOTUIO U CUMBOJIUKY, MPUMEHSTH €€
B [IPOLIECCE OCBOEHUS yUeOHOTO MaTepHaIa.

Haxomuth 3HaueHus OyKBEHHBIX BBIPOKEHUW TIPU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

Hcrnonb30BaTh MOHSATHE TOXKIECTBA, BBIMOIHATD TOXKIECTBEHHBIEC TPE0Opa30BaAHMS
BBIPAXKEHUM, TOKA3bIBATh TOXKIECTBA.

MHOTrO4JICHBI.

BrinonaaTe mpeoOpa3oBaHUsl I1IEJIOT0 BBIPAKEHHUS B MHOTOYJIEH MPUBEICHHUEM
MOA0OHBIX CJIaraéMbIX, PaCKPbITUEM CKOOOK.

Breimonuatre nedcTBUs (ClOKEHUE, BBIYMTAHUE, YMHOXKEHHE) C OJHOYJICHAMHU
1 C MHOTOYJICHAMH, MPUMEHSATH (POPMYJIIBI COKPAIICHHOTO YMHOXKEHUS (KBaApaT u KyO
CYMMBI, KBaJIpaT 1 Ky0O pa3HOCTH, Pa3HOCTh KBaJIpaTOB, CyMMa 1 Pa3HOCTh KyOOB), B TOM
yucye I YIPOUIEHUSI BBIYMCICHUMN.

OcyniecTBIATh Pa3l0KEeHUE MHOTOWICHOB HA MHOXKUTEJN C TTOMOIIbIO BHIHECEHUS
3a CKOOKM OOIlero MHOXHUTEJS, TPYNIUPOBKU ClIaraeMbiX, MNPUMEHST (HOPMYIIbI
COKpaIIEHHOT0 YMHOKEHHS.

[IpumeHnsaTy mpeoOpa3oBaHUsi MHOTOWICHOB IS PEHICHUS pPa3IUYHbIX 3a]1a4
13 MaTEMAaTUKH, CMEKHBIX TIPEAMETOB, U3 PEabHON MPAKTUKH.

Hcnonwp30BaTh  CBOMCTBA  CTENEHEM C  HATYPAJIBHBIMU  ITOKAa3aTEJSIMU
JU1sl TpeoOpa3oBaHus BBIPAKESHUM.

YpaBHeHUS ¥ HEPABEHCTBA

Pemate nuHelHbIE ypaBHEHU C OJHOM ITIEPEMEHHOW, PUMEHSIS ITpaBuia Iepexona
OT HCXOJHOIO YpaBHEHHUsS K PaBHOCWIBHOMY eMy. IIpoBepsiTb, SBIISIETCS 1M YHUCIIO
KOPHEM YpPaBHEHMUSI.

[TopOupaTe npuMepskl nap Yucel, sIBISIOIUXCS PEHIEHUEM JIMHEWHOTO ypaBHEHHUSI
C JBYMsI IIEPEMEHHBIMU.
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CtpouTh B KOOPIMHATHOW IUIOCKOCTH TpadUK JUHEHMHOrO YpaBHEHHS C JABYMS
[EPEMEHHBIMHU, M0JIb3YSCh TpaUKOM, IPUBOAUTH IPUMEPHI PEIICHNS YPABHEHUS.

Pemate cucTemspl 1ByX JTMHENHBIX YPABHEHHI C IBYMsI IEPEMEHHBIMH, B TOM YHCIIE
rpauIeCKy.

CocTaBiATh M pelmarh JUMHEWHOE YPAaBHEHUE WINM CHCTEMY JIMHEMHBIX YpaBHEHUM
[0 YCJOBHMIO 3a/aud, HHTEPIPETUPOBaTh B COOTBETCTBUM C KOHTEKCTOM 3aJa4yy
ITOJIyYEHHBIA PE3yJIbTaT.

DOYyHKIUHU

Koopaunats! u rpaduku.

N3o0paxkath Ha KOOPAMHATHON NPSIMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, HHTEPBAJIbI, 3alHUCHIBATh YHCIOBBIE MPOMEKYTKU
Ha anreOpanvecKkoM S3bIKE.

OTtMeuath B KOOPAMHATHOM MJIIOCKOCTU TOYKH IO 33/IaHHBIM KOOPJIMHATAM.

QyHKIUN.

CtpouTth rpaduku TMHEHHBIX (PYHKIIHM.

OnuceIBaTh ¢ MOMOIIBI0 (DYHKITUN M3BECTHBIC 3aBUCUMOCTH MEXK]y BEJIMUYMHAMM:
CKOPOCTb, BpEMsl, PACCTOSHUE, LIEHA, KOJIWYECTBO, CTOMMOCTb, IPOU3BOIUTEIBHOCTD,
BpeMs, 00beM pabOTHI.

Haxonuthb 3HaueHre (yHKIHMH 110 3HAYEHUIO €€ apryMEHTAa.

[lonumate rpadpuyeckuili cnoco0d MNpeACTaBICHUS W aHaiW3a HWH(OpManuu,
U3BJICKAaTh M UHTEPIPETHPOBaTh WHGOPMAIMI0 U3 TpadUKOB peajbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBath cBOMCTBA (DYHKIIMI AJ1 aHAIW3a TPa(UKOB peaibHbIX 3aBUCUMOCTEH
(Hynu QYyHKIINHM, TPOMEKYTKH 3HAKOMOCTOSHCTBA (DYHKIIMH, IPOMEKYTKH BO3PACTAHUS
1 yObIBaHUs (PYHKITMHM, HAMOOJIbIIIEE U HAUMEHbIIIee 3HAUCHUS (PYHKITHN).

Ucnonb3oBath rpaduku Jisl  UCCIEAOBaHUS TMPOIECCOB U 3aBUCUMOCTEH,
MIPY PEUISHUN 3a]1a4 U3 APYTUX y4eOHBIX MTPEAMETOB U PEATbHOM KU3HH.

[IpenMeTHble pe3yibTaThl OCBOCHHUS MPOrpaMMbl Y4eOHOTO Kypca K KOHIY
o0yueHus B 8 kiacce.

Yucia v BbIYUCTICHUA

HppaunoHanbHbIe Ynca.

[ToHnMaTh 1 KCOJIHL30BATh MPEACTABICHUS O PACIIUPEHUH YU CIOBBIX MHOKECTB.

OnepupoBarh MOHATHUSAMH: KBaJIpaTHBIM KOpPEHb, apuU(PMETHUECKUN KBaJpaTHBINA
KOpPEHb, UPPALIMOHATIBHOE YUCIIO, HAXOJWUTh, OLICHUBATH KBAJIPATHBIE KOPHU, UCTIOJIb3YS
npu  HEOOXOJMMOCTH  KAJIBKYJATOP, BBIMOIHATH MPeoOpa3oBaHUS  BBIPAKCHUIA,
CcoAEpKalMX KBaJIpaTHbIE KOPHU, UCTOJIb3YSl CBOMCTBA KOPHEM.

Hcnonb30BaTh HadalbHBIE MPEACTABICHUS O MHOXKECTBE JI€MCTBUTEIBHBIX YHCET
JUISL CpPaBHEHMS, OKPYTJICHMS W BBIYUCICHUN, HM300pakaTh JCHCTBUTENILHBIC YHCIIA
TOYKaMH Ha KOOPAMHATHOM IIPSMOM.
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Ncnonb30BaTh 3anucu OOJIBIIMX M MaJIbIX YHCEN C MOMOIIBIO JECATUYHBIX Ipo0ei
u cTeneHei uncia 10, 3anmuceiBaTh U OKPYIJIATh YUCIOBBIC 3HAUCHUS PEabHBIX BEJIMUUH
C UCIIOJb30BaHUEM PA3HBIX CUCTEM U3MEPCHMUIA.

J1enmMMOCTb.

OnepupoBath MOHATHEM OCTaTKa MO MOJIYJIO, IPUMEHATh CBOMCTBA CPaBHEHUM
110 MOJIYJIIO, HAXOAUTh OCTATKH CYMMBI U MIPOU3BEJCHUS 110 JAHHOMY MOIYJIIO.

AJsireOpanyecKue BbIPasKeHUsI

JpoOHO-paliioHalIbHBIE BHIPAKEHUS.

HaxomuTe nomycTuMble 3HAY€HUS TMEPEMEHHBIX B JAPOOHO-pAllMOHAIIBHBIX
BBIPKCHHUSIX.

[TprMeHSATH OCHOBHOE CBOMCTBO palliOHaILHON APOOH.

BreinonHsaTe mpuBeneHue anreOpanueckux ApoOed K oOlieMy 3HaMEHATeNlo,
CJIOKEHUE, YMHOXKEHUE, JAeJICHUE anreOpandeckux Apooei.

BBINONHATH TOXKI€CTBEHHBIE PEOOPA30BAHMS PAIUOHAIBHBIX BBIPAXKEHHIA.

[IpumeHsaATs npeoOpa3oBaHMs BBIPAKEHUNW Uil pPELICHHS pa3ldyHbIX 3a7ay
13 MAaTEMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEAIbHON ITPAKTHUKH.

Crenenu.

[IpuMeHATh MOHATUE CTENEHH C LEIbIM IMOKA3aTENEM, BBITOIHITH IPE0OPa30BaHUS
BBIPAXKECHH, COAEPKAIINX CTEIIEHU C LEIbIM IMOKA3aTEIEM.

WppanroHalibHbIe BBIPAKEHHUS.

Haxonuthe nonmycTuMble 3HAYEHHS NEPEMEHHBIX B BBIPAKEHHSX, COAEPKALIUX
apudmeTryecKkue KBapaTHbIe KOPHU.

BrInonHATh Npeodpa3oBaHusl UPPALMOHAIBHBIX BBIPAKEHUM, UCTIONb3Ys CBOMCTBA
KOpHEM.

YpaBHeHMs M HEPABEHCTBA

Pewrars kBaipaTHBIE YpaBHEHHS.

Pemats 1poOHO-paniioHaIbHbIe YPaBHEHUS.

Pematp nuHElHbIE YypaBHEHUS C IapaMeTpPaMHU, HECIIOKHBIE CUCTEMbI JIMHEUHBIX
YpPaBHEHUH C TapaMETPaMH.

[IpoBoguTe wHcCCnENOBaHUS YPAaBHEHUM M CUCTEM YpPaBHEHUW, B TOM YHCIIE
C MPUMEHEHHUEM TparuecKuX MpencTaBlieHuid (YCTaHaBIIMBAaTh, UMEET JIM YPaBHEHHE
WJIM CHCTeMa YpaBHEHU PEIIeHMs], €CJI UMEET, TO CKOJIBKO, U Mpoyee).

[TepexoauTh OT CIOBECHOW (OPMYIMPOBKH 3a7a4M K €€ aireOpandeckor MOJeNn
C NOMOIIBIO COCTaBIICHUS YPABHEHHSI WJIM CUCTEMBl YPaBHEHUW, WHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYYEHHBIN pe3yJIbTar.

[IprMeHSATP CBOWCTBA YHUCJIOBBIX HEPABEHCTB I CpPAaBHEHUS, OILICHKH,
pelmarbh JIMHEWHbIE HEpPaBEHCTBA C OJHOM TIEPEMEHHOM M HUX  CHUCTEMBI,
JaBaTh TIpapUUYECKyl0 WJUIIOCTPALMI0 MHOXKECTBA PEIICHUWH HEPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.
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DYyHKUMHA

[lonnmath M UCHONIB30BaTh (PYHKIMOHAIBHBIE TOHSTUA M S3BIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAUEHHUS), ONPEAENATh 3HaueHUEe (QYHKIUM IO 3HAUYEHUIO
apryMeHTa, OINpeIeNsATh CBOWCTBA (DYHKIIMU 1O €€ TpaduKy.

£
o 2 3 v

Crpouts rpaduku yHKIMH Y = X5,V = X7,y = X,y = -,V = |x|, onmceiBats
CBOMCTBA YHCIIOBOW (DYHKIIMU TIO ee rpaduKy.

[IpeameTHbIe pe3yJbTaThl OCBOCHUS MPOrpaMMbl Y4EOHOrOo Kypca K KOHILY
oOyueHus B 9 KJacce.

Yucsa u BbIYHCIEHUS

OnepupoBaTh MNOHATUSIMH: KOPEHb N-Ml CTENEHM, CTENEHb C PallMOHAIbHBIM
MoKa3aTesieM, HaXOAUTh KOPEHb N-I CTENEeHHU, CTENEHb C pallMOHAIBHBIM MTOKA3aTeIIeM,
HCIIOJB3YS ITPU HEOOXOAUMOCTH KaJIbKYJISATOP, MPUMEHSITh CBOMCTBA KOPHSA N-H CTENEHH,
CTETICHU C PAllMOHAIBHBIM MTOKA3aTEIJIEM.

Hcnonb30BaTh NOHATHE MHOXECTBA JCHCTBUTEIBHBIX YMCEII IPU PEIICHUU 3a]1a4,
MPOBEICHUHN PACCYKICHUN U I0KA3aTEIIbCTB.

CpaBHMBaTh W yHNOPAJOYMBATH  JICMCTBUTEIBHBIE  YUCJIA,  OKPYIJIATH
JICUCTBUTEIILHBIC YHCJIA, BBINOJHATh IPUKHUAKY PE3YyJIbTaTa BBIYUCICHUN, OLIEHKY
YU CJIOBBIX BBIPAKCHUM.

AJiredpanyecKue BbIPaKeHHUs

OnepupoBath MOHIATUEM KBAJIPATHOTO TPEXUWICHA, HAXOJIUTh KOPHU KBAJAPATHOTO
TpeX4JICHA.

PacknanpiBaTh KBaApaTHBIN TPEXWIEH HA TUHEHHBIC MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

PemaTe JIMHEWHbIE W KBaJpaTHbIE ypAaBHEHUS, YPABHEHUS, CBOIAILMECS K HHM,
IpOOHO-pallMOHAIbHBIE YPABHEHMUS.

Perate Hecl0kKHBIE KBaIpAaTHBIE YPABHEHUS C MTAPAMETPOM.

PemaTe nuHEHBIE HEPABEHCTBA, KBAIpaTHbIE HEPABEHCTBA, MCIIOJIb30BATh METO
MHTEPBAJIOB, M300pa)kaTh pEIICHUE HEPABEHCTB HA YHUCIOBOW MPSIMOM, 3aMMChIBATh
peleHne ¢ MOMOLIBIO CUMBOJIOB.

Pemate cuctemMbl 1ByX JTUHEHHBIX YPABHEHHU C ABYMsI IEPEMEHHBIMU U CHCTEMBbI
JBYX YPABHEHUH, B KOTOPBIX OJHO YPAaBHEHHUE HE SIBISETCS JIMHEHHBIM.

Pemate HecIOKHBIE CHCTEMBl HEIMHEWHBIX YPaBHEHUW C MapaMeTPOM.

[IpuMeHsATh METOJbl PAaBHOCWIIBHBIX NPeoO0pa3oBaHUM, 3aMEHbl TNEPEMEHHOM,
rpauueckoro MeToja Mnpy pelieHuy ypaBHeHUH 3-i U 4-1i CTeNneHeu.

Pemate cucTteMbl JMHEWMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIIHE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PELIEHUE CUCTEMbl HEPABEHCTB HAa YHCIOBOU
MPSAMOiA, 3aIIUCHIBATh PEIICHHE C TOMOIIBIO CUMBOJIOB.

Pemate ypaBHEHMs, HEPAaBEHCTBA U WX CUCTEMBI, B TOM YHUCJE C OTPAHUYEHUSIMU,
HaIpUMED, B LIEbIX YUCIIAX.
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[IpoBoauTh HCCIIEOBAaHUSl YpPaBHEHUW M CHCTEM YpPaBHEHHMM, B TOM YHCIIE
C NMPUMEHEHUEM TIpaUUecKuX MpeACTaBICHUN (yCTaHABIMBATh, UMEET JM YpaBHEHUE
WJIM CUCTEMA YPAaBHEHUI PEIICHUS], €CJIM UMEET, TO CKOJIBKO, U TIPOYEE).

Pemath TeKCTOBBIE 3a/1a4M AIreOpanyecKUM CIOCOOOM C MOMOIIBbIO COCTABJICHHUS
ypaBHEHUH, HEPABEHCTB, X CUCTEM.

Hcnonb3oBaTh ypaBHEHHS, HEPABEHCTBA U MX CHUCTEMBI JJI COCTABJICHHUS
MaTEMaTUYECKOM  MOJIeM  peajlbHOM  CUTyalluu WIM TOPUKIAJAHONW  3ajaud,
UHTEPIPETUPOBATH MOTYUYECHHbBIE PE3YJIbTATHI B 3aJJTAHHOM KOHTEKCTE.

YucioBble MOCIEA0BATEILHOCTH U MPOTPeccuu

OmnepupoBaTh MOHATUSAMHU: 3aBUCUMOCTb, (DyHKUUA, rpaduk (yHKIUHU, TpsMast
MPOMOPILHUOHAIEHOCTD, JINHEWHas (PYHKIIH, 0OpaTHAasl IPOMOPLIMOHAIBHOCTD, Tapabora,
runep6osa, KyCouHO-3a1aHHast (PyHKLHUS.

HccnenoBate (yHKIMIO 1O €€ TrpaduKy, yCTaHABIMBATh CBOWCTBA (DYHKIIMIA:
0o0JacTb OMpEIENICHUs, MHOXECTBO 3HAUCHUH, Hynmu (QYHKIUH, T[POMEKYTKH
3HAKOIIOCTOSIHCTBA, MPOMEXYTKH BO3pacTaHus U yObIBaHMs, YETHOCTb U HEYETHOCTb,
HauOoJIbIlIee U HAUMEHbLIEE 3HAUE€HUS1, aCUMIITOTHI.

Pacnio3naBaTh KBaapaTHMuHyI0 (QYHKIUIO IO (QopMyje, MNPUBOAUTH IMPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaibHON KU3HU, PU3UKU, TEOMETPHUU.

OnpenensaTh MoNoXKEeHUe rpapuka KBaapaTUUHON (YHKIIMH B 3aBUCUMOCTH OT €€
K02 (DUIIUEHTOB.

Crpouts rpaduk KBagpaTHYHON (DYHKIMH, ONHUCHIBATH CBOMCTBA KBAAPATUYHOU
(GyHKIUU 110 ee Tpaduky.

Hcnonb3oBaTh CBOMCTBA KBAIPATUUHON (DYHKIMHU AJIA PEIICHUS 3a1a4.

Ha npumepe kBagpatndaoit pyHkimu crpouth rpaduk ¢pyuakiun y =af(kx + b) + ¢
C TIOMOIIIBIO TIpeoOpazoBanuii rpaduka pyakuuu y=f(x).

NnmoctpupoBaTh € MOMOIIBIO TpaduKka peaibHyH0 3aBUCHMOCTb WJIM IPOLECC
M0 UX XapPaKTEPUCTUKAM.

ApudmMernyeckas U reoMeTpUYECKas POrPeccum

OnepupoBaTh MOHATUSMHU: MTOCIEOBATEIBHOCTD, apu(METHUECKass U T€OMETPUYECKast
IIPOTPECCUM.

3afaBath MOCIEA0BATEILHOCTH Pa3HBIMU CITIOCOOAMU: OMTUCATEIbHBIM, TAOJTMYHbBIM,
C IOMOLUIBIO0 (POPMYJIIBI N-TO YJIeHa, PEKYPPEHTHBIM.

BbINONMHATE BRIUMCIEHUS C UCTIONb30BaHUEM (popMyJT N-To wieHa apudMeTHIeCKon
Y T€OMETPUYECKOUN IIPOTrPECCUM, CYMMBI IIEPBBIX N YWIEHOB.

N300paxaTh  4jeHbl  MOCIEIOBATEIBHOCTH TOYKAMU Ha  KOOPAMHATHOM
IJIOCKOCTH.

Pemware 3amaun, cBsi3aHHBIE C YHMCJIOBBIMHU IIOCIEAOBATEIBHOCTMHM, B TOM
quclie 3a/lauydl W3 peajbHOW JKHU3HM (C HMCHOJb30BAaHUEM KaJbKYJISTOpa, HU(PPOBBIX
TEXHOJIOTUM).
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Pacro3naBaTh W TPHBOIUTH  NPUMEPHl  KOHEYHBIX H  OCCKOHEYHBIX
MOCIIeA0BATEIHHOCTEH, OTpPaHUYEHHBIX TIOCJIEIOBATEIbHOCTEH, MOHOTOHHO
BO3pacTalmux (YOBIBAIONIUX ) TOCIEI0BATEILHOCTEH.

HMeTs mpencTaBlieHHE O CXOIAMMOCTH TIOCJIEIOBATEIBHOCTH, YMETh HaXOIUTh
CyMMY OECKOHEYHO YOBIBAIOIIEH T€OMETPHUIECKOM MPOTPECCHUM.

[TpuMeHsITh METOT MATEMaTHIECKOM MHAYKIIUY TIPY PEIICHUH 3a7ad.
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7 KUIIACC

Ha3zBanue pa3znena
(Temnl) Kypca

OcHOBHOE coziep>KaHne

OCHOBHBIE BUIBI A€ATEILHOCTH
o0yJaronuxcs

Yucna v BEIYUCIIEHAS:
palOHaNIbHBIEC YHCTIa
(moBTOpEHUE)

11

Panmonanenbie yncna.
CpaBHeHue, ynopsii0unBaHue

U apupMeTHYeCKue AeCTBUS

C pallMOHAIBLHBIMU YUCJIaMHU.
YucnoBas npsimas, MOAYJIb YHUCIIA.
[IporeHThI, 3aMUCh MPOIEHTOB

B BUJIE poOu 1 1poOu B BHJIE
MpoIeHTOB. Tpy OCHOBHBIE 3a/1a4
Ha TIPOLICHTHI.

Pemrenne TekcTOBBIX 3a1a4
apu(PpMETUIECKUM CTIOCOOOM.
Pemenue 3ama4 U3 peanpHOU
MPaKTUKH HA YaCTH, 1poou,
MIPOIICHTHI, MPUMCHCHHE
OTHOLIEHHUM U TPOTIOPIIUI

NP pelieHuu 3aaa4. PeaibHbie
3aBUCHMOCTH; PEIICHUE 3a]1a4

Ha JIBMKEHUE, paboTy, TOKYIIKH,
HAJIOTH

CucremMaTu3upoBaTh U 000OTAIIATh
3HAHUS 00 OOBIKHOBEHHBIX U JCCATHYHBIX
TIPOOSIX.

CpaBHHBaTh U yHOPSAIOYUBATEH APOOH,
npeoOpa3oBbIBas MPU HEOOXOIUMOCTH
JIeCATHYHBIC APOOH B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIE B JIECITUYHEIE,

B YaCTHOCTH, B OECKOHEUHYIO ICCTUIHYIO
JIPOOK.

[TpumeHsaTh pa3HOOOpa3HBIE CITOCOOBI

Y TIPUEMbI BBIYUCIICHHS 3HAYCHUHN
JTPOOHBIX BEIPAKECHHM, COACPIKAIITIX
O0OBIKHOBEHHBIE U JCCATUYHBIC TPOOH:
3aMEHSTH TIPH HEOOXOTUMOCTH
JECATUYHYIO IPOOHh OOBIKHOBEHHOM

1 OOBIKHOBCHHYO JCCATUIHOM,
MIPUBOJIUTH BBIPAKCHHE

K (hopme, Hanbosee yaoOHoM

JUTSL BBIYUCIIEHUH, TIPe0Opa30BhIBATh
JTPOOHBIC BEIPAKEHUS HA YMHOKEHNE
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U JIeJICHUE ACCITUYHBIX IpoOeit

K JICHCTBUSM C LIEJTLIMU YUCITAMH.
Pemate 3a1auun Ha 4acTtu,

MPOLICHTHI, IPOMOPLIUH,

Ha HaXxOKJeHue IpoOu (TTPOIICHTA)

OT BEJINYUHBI U BEJIMYUHBI

1o ee ApoOu (IIPOLeHTY), ApodHU
(mpoueHTa), KOTOPBI COCTABIISIET OJJHA
BEJIMYMHA OT JAPYTOM.

[IpuBoauTH, pa3dupaTh, OLIEHUBATD
pa3IuYHbIE pEUICHUS, 3aIIUCH PELLICHUI
TEKCTOBBIX 3a/1a4.

Hcnonb30Bath TabIMIIbL, CXEMBI, YUEPTEKH,
JIpYTUE CPEAICTBA TPEICTABICHUS JTAHHBIX
MIPU pELICHUU 3a]1a4H.

Pacnio3HaBaTh 1 OOBSICHATH, ONUPASICh

Ha ONpeEICHUS, MPIMO
MPOMOPIMOHAIIBHBIE U O0OPaTHO
IIPOIIOPIIMOHAIIBHBIE 3aBUCUMOCTH MEXTY
BEJIMYUHAMU; TIPUBOUTH MPUMEPHI ITUX
3aBUCUMOCTEN U3 peAIbHOIO MHPA,

U3 JPYTUX Y4eOHBIX TPEIMETOB.

PemaTe npakTUKO-OpUEHTUPOBAHHbIE
3aJlauu, Ha MPUMEHEHHE IPOOeH,
MIPOIICHTOB, MIPSMOI 1 0OpaTHON
MPONOPLHUOHATBHOCTEN, IIPOHOPIUAN
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OYHKIMU: KOOPAUHATHI
u rpaduku. yHKIIUN

17

Koopannara TO4ky Ha MPSIMOM.
YucnoBble MPOMEKYTKH.
PaccTostHue Mex 1y IByMsl TOUKaMU
KOOPANHATHOM IIPSMOM.
[IpssmoyToOsIbHAS cucTEMa
KoopauHat. AOcuucca 1 opauHaTa
TOYKHM Ha KOOPJIMHATHOM
rwiockoctu. [Ipumepsl rpadukos,
3aJIaHHBIX (POPMYIIAMH.

Urenue rpadukoB peaibHbIX
3aBUCHUMOCTEM.

QO YHKIMOHAJIbHBIE 3aBUCUMOCTH
Mex 1y BennunHaMmi. [lonsitue
bynkuun. OyHKIUS KaK
MaTteMaTH4eckasi MOJeIb
peanbHOro nporiecca. O0IacTh
onpeesieHus U 00J1acTh 3HaYCHUM
dbynkiuu. CiocoOsl 3a1aHus

bynkuuu. ['padux byHKIIMMA

N306paxaTh Ha KOOPIUHATHON MPAMOI
TOYKH, COOTBETCTBYIOIINE 33JaHHBIM
KOOpJIMHATaM, JTy4H, OTPE3KU, UHTEPBAJIbI;
3aMKChIBATh UX HA aNreOpanvdeckoM S3bIKe.
OTmeuath B KOOPAMHATHOMN MIIOCKOCTH
TOYKHU T10 33JJaHHBIM KOOPJIMHATAM; CTPOUTH
rpadyKu HECJIOKHBIX 3aBUCHMOCTEH,
3aJlaHHbIX (POpMYyJIaMH, B TOM YHCIIE

C TIOMOIIBI0 U(PPOBBIX TAOOPATOPUIA.
[IpuMeHsTh, U3y4aTh IPEUMYIIECTBA,
UHTEPIIPETUPOBATh rpaPUUEcKuil cnocod
MpeICTaBICHUS M aHAJIM3a pa3HOOOpa3HOi
KU3HEHHOU MH(}OpMauu.

OcBauBaTh NMOHATHE (DYHKIINH, OBJIA/IEBAThH
(GyHKIIMOHATBFHOW TEPMUHOJIOTHEH.
Haxonute 001acTh onpeiesieHus u 001acTh
3HAYCHUN (PYHKIIMH.

Hcnonb30BaTh pa3iuiHble CIOCOObI 3a1aHusI
byHKIUY.

Hcnonb3oBaTh cBOKCTBA GyHKIUN

JUUISl aHaJiM3a TpauKoB peaibHbIX
3aBUCUMOCTEH (HyH (PYHKITUH,
MPOMEKYTKU 3HAKOTIOCTOSTHCTBA (DYHKITHH,
MIPOMEKYTKH BO3pACTaHUs U yOBIBAHHUSI
byHKIIMH, HanOOJIbIIIee U HAUMEHBIIIEe
3Ha4YeHUsT PYHKIWN)
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Anrebpanyeckue ! BrIpakeHne ¢ nepeMEHHBIMHU. OBnaaeTs airedpanyeckon
BBIPAYKECHHUSL: BBIPAYKECHHUS 3HAYEHUE BBIPAIKEHUS TEPMUHOJIOTHEN U CUMBOJIUKOM,
C IIEPEMEHHBIMU ¢ nepeMeHHbIMU. [IpencraBnenne IIPUMEHSATH €€ B IPOLIECCE OCBOCHHUS
3aBUCUMOCTH MEX/1y BEJIMYNHAMU y4eOHOro Marepuara.
B BuJe popMyibl. Beruncnenus HaxonuTe 3Hau€HUs BBIPAKECHUM
no popmynam C IIEPEMEHHBIMU IIPY 33JaHHBIX 3HAYCHUX
IIEPEMEHHBIX; BBIITOJIHATH BBIUMCICHUS
1o (hopmysam, JOMYCTUMbIE 3HAUCHHS
MEPEMEHHBIX
YpaBHEHUS U CHCTEMBI 10 YpaBHEHHUE C OTHON IEPEMEHHOM. Pemrars nuHElHOE ypaBHEHUE C OTHOU

YPAaBHEHHUI: JIMHEHUHBIC
YpaBHECHUS

Kopens ypaBHeHus. CBoMcTBa
YPaBHEHUM C OJTHOU IIEPEMEHHOM.
PaBHOCMIBHOCTD ypaBHEHHI.
YpaBHEHHUE Kak MaTEMaTHYECKas
MOJENb PEATBHON CUTYALUH.
JInHenHoe ypaBHEHHE C OJTHOU
nepeMeHHon. Yucno kopHei
JIMHENHOr0 ypaBHeHUs. Pemenune
TEKCTOBBIX 33724 C [IOMOILBIO
JIMHENHBIX ypaBHEHUN. JIMHENHOE
YPaBHEHHUE, COJepIKaLIee 3HAK
MOZYJISt

IIEPEMEHHOMW, IIPUMEHSIS ITpaBuia
Iepexoa OT UCXOAHOIO0 YPaBHEHUS

K PaBHOCHJIBHOMY €My 00Jiee TPOCTOro
BHJIA.

IIpoBepsATh, ABISIETCA JIU KOHKPETHOE
YUCJIO KOPHEM YPaBHEHUA.
OnpenensTe YuCI0 KOPHEN TUHEMHOTO
YpaBHEHUSI.

Pewars 1nHENHOE ypaBHEHME,
coaepKaliee 3HaK MOYJIsI.
CocTtaBnsTh U peniaTh

YPaBHEHHUE T10 YCIOBUIO 33/1a4H,
WHTEPIPETUPOBATH B COOTBETCTBUU

C KOHTEKCTOM 3aJa4M MOJIyYEHHBIN
pe3ynbTar
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Yucia 1 BEIYUCIIECHUS
CTETIEHb C HaTypaJbHbIM
MMOKa3aTeJIEM

CreneHb ¢ HaTypaJbHbIM
MoKa3aTeJIeM U €€ CBOMCTRA.
3anuch Yynucia B JeCATUIHOU
MO3HUIIMOHHON CUCTEME CUMCIICHUS

[IpuBOANTH YKCTIOBBIE U OYKBEHHBIE
IIPUMEPBHI CTENIEHU C HATYPaJIbHBIM
noKa3aresnemM, OOBSACHSS 3HaYCHMUS
OCHOBAHUs CTEIICHU U ITOKa3aTelsd
CTEIICHH, HAXOIUTh 3HAYEHUS CTENICHEN

syjia all (a — ar000€e parroHansEHOe
YHCII0, N — HATypaJIbHOE YUCIIO).
[ToHMMATH CMBICT 3aMKMCH OOJIBITUX YHCE
C TIOMOIIBIO JIECATUIHBIX APOOCH

u creneHeit yucna 10, mpumeHsTh ux

B PCATBHBIX CUTYAIUSIX

Anrebpanueckue
BBIPKECHUSI: MHOTOWICHBI
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OnrouiteHsl. OMHOYIEH
cTtanaapTHOro Buaa. CTeneHb
OJIHOYJICHa. MHOTOUYJICHHI.
MHorousieH cTaHAapTHOTO BU/A.
Crenens mHOrowieHa. Cnoxxenue,
BBIYMTAHUE, YMHOKCHUE U JICJICHUE
MHorousieHoB. [IpeoOGpa3zoBanue
1I€JIOrO BBIPAXKECHUSI B MHOTOYJICH.
KopHu MHOTO4IIEHA.

ToxnectBo. ToKneCTBEHHBIE
peoOpa3oBaHus aIreOpandecKux
BBIpKEHUU. [[oKa3aTenbCTBO
TOXKJIECTB

OBnajzets anredpandeckon
TEPMHUHOJIOTHEN U CUMBOJIMKOM,
IIPUMEHSITH €€ B ITPOLIECCE OCBOCHUS
y4eOHOro MaTepHaia.

IIpuBOINUTH OHOYIIEH U MHOTOUJIEH
K CTaHAApPTHOMY BUJY.

OnpenensaTe CTENEeHN OJHOWICHA

Y MHOTOYJICHA.

BBINOTHATE yMHOKEHUE OJHOWICHA
Ha MHOTOYJIEH.

BBITTONHATE CII0KEHUE, BBIYUTAHUE,
YMHOEHHE U JEJICHNE MHOTOWICHOB.
Haxoaute KOpHM MHOTOUYJICHA.
@opMyIMpOBATH ONPEIEICHUE
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TOXJIECTBEHHO PaBHBIX BRIPAKCHUH.
Hcnonp30BaTh npaBuiia

JUTSL TOKA3aTeNbCTBA TOXKIECTB.
BBITIONTHATE TOXK/IECTBEHHBIC
npeoOpa30BaHUs 1EJIOTO BRIPAKEHUS

B MHOTOYJICH ITPUBEICHUEM MTOA00HBIX
CJIaraeMbIX, PaCKpPhITHEM CKOOOK.
Ocy1ecTBIATH Pa3IOKEHUE MHOTOWICHOB
Ha MHOXXHTEIIN ITyTEM BBIHECCHUS

3a CKOOKH OOIIET0 MHOKHUTEIIS, METOJIOM
TPYIIUPOBKH.

[IpumensTs nmpeoOpazoBaHue
MHOTOWICHOB JIJISI PEIICHUS Pa3IMIHBIX
3aJ1a4 U3 MaTeMAaTHKH, CMEKHBIX
MPEMETOB, U3 PEaTbHON MPAKTUKHU.
3HaAKOMUTHCS C UICTOPUEH pa3BUTHUS
MaTEeMaTHKHU

AnreOpaunyeckue
BBIpaXKEHUS: (OPMYITBI
COKpAILIEHHOI'O0 YMHOXEHUS

14

@opMyJIbl COKPAILIEHHOTO
YMHOXEHUS: KBapaT CyMMBbI

U KBaJpaT pa3HOCTHU JABYX
BBIPXEHUH, KBaIpaT CYMMBI
HECKOJIbKMX BBIpa)KEHUH, KyO
CYMMBI 1 KyO pa3HOCTH JIByX
BBIP@XEHU, pa3HOCTH KBaJIpaToOB
JIBYX BBIPQXCHUM, IPOU3BEICHUE

OBnajnets anredpandeckon
TEPMUHOJIOTUEN U CUMBOJIUKOU,
MPUMEHSITH €€ B ITPOIIECCE OCBOCHUS
y4eOHOro Marepuania.

BBINOMHATH TOXKIECTBEHHBIE
npeoOpa30BaHUs IIEJIOTO BHIPAKECHUS

B MHOTOYJICH NMPUBEJACHUEM TTOA0O0HBIX
CJIaraeMbIX, paCKphITUEM CKOOOK,

28



Pabouast mporpamma | Marematuka. 7—9 kiacchl (YriayOJICHHBIH YPOBCHB)

Pa3HOCTH ¥ CYMMBI JBYX
BBIpaXEHUM, CyMMa 1 pa3HOCTh
KyOOB JIBYX BBIpa)KCHUH.
Paznosxenne MHOro4jIeHa

Ha MHOXKHUTenH. BeiHecenue
00IIET0 MHOKHUTEIIS 32 CKOOKH.
Merton rpynmnupoBKU

C MCTIONb30BaHUEM (popmy
COKpAIIIEHHOTO YMHOKEHHUSI.
Ocy1ecTBIATh pa3iokeHne MHOTOYJICHOB
Ha MHO>KUTEJIN IIyTEM BBIHECCHUS

32 CKOOKH O0IIEro MHOKHUTEIS, METOIOM
IPYIITUPOBKH, TPUMEHEHUS (OPMYITBI
COKpAIIIEHHOTO YMHOKEHHUSI.

[IpumensTh npeoOpazoBaHue
MHOT'OYJICHOB ISl PEIICHUS PA3IMYHBIX
3a71a4 U3 MaTeMaTHKH, CMEKHBIX
NPEMETOB, U3 PEATLHON MPAKTUKH.
3HaKOMUTHCS C HICTOPUCH Pa3BUTHUS
MaTeMaTHKH

Yucria v BEIYUCIICHUA
JIEITUMOCTD

10

JlenmuMOCTb LICIbIX YHCE]L.
CaotictBa nenmumoctu. [Ipocteie

1 COCTaBHBIC unciia. YeTHbIS

U HeueTHbIe uncha. [Ipusznaku
neaxnMocti Ha 2,4, 8,5, 3,6, 9, 10,
11. IIpu3Haku AETUMOCTH CYMMBbI
Y TIPOU3BEICHUS LIEIIbIX YHCEIT
npu perieHnu 3aaa4. Hanbombmmii
0oOIINI NeIUTENTh U HAUMEHBIIIEE
oO11iee KpaTHOE JIBYX YUCEI.
B3auMHO nipocTelie yncia.
Aunroput™m EBknuna. Jlenenue

IIpuMeHsTh CBOMCTBA NEIUMOCTH.
[IpuBOAWTH IPUMEPHI U PACTIO3HABATH
MPOCTBIE U COCTABHBIE YHCIIA, YETHBIE
Y HEUYETHBIC YHCIIa.

JlokaspIBaTh M MPUMEHSATH MPU3HAKU
neanMoctu Ha 2, 4, 8,5, 3,6, 9, 10, 11,
MPU3HAKH IETUMOCTH CYMMBI

Y IPOU3BEICHUS 1IEJIBIX YHCET.
HaxoauTte HanOoabIINI OOIINN IETUTEID
1 HauMEHbIIIee 00111ee KpaTHOE ABYX
YHUCel.

Pemiath npakTUKO-OPUEHTUPOBAHHBIE
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¢ octaTkoM. CpaBHEHHS IEIBIX
YHCEeIT IO MOJTYJTIO HaTypaabHOTO
qrca

3aJ1auu, UCTIOb3Ysl HAaUOOIBINNA 00T
JIEJINTENb, HAUMEHBILIEE O0IIee KpaTHOE
JIBYX YHUCEI.

Pacnio3HaBaTh B3aMMHO IIPOCTHIE YHCIIA.
[IpumensaTs anroput™m EBkinaa.
DopMyIHpPOBATH ONIPENEIECHUS IETUMOCTH
HalEJI0, YUCEJI, CPABHUMBIX 110 JaHHOMY
MOZYJIIO.

BBITTONHATE 1€TI€HUE C OCTATKOM

QOyHKIMM: TUHEWHAS
byHKIMSA

16

Jluneiinas pyHKIMs, €€ CBOMCTBA.
['padux nuHeHON QyHKIMH.
I'paduk pyHkmmum y = | X |.
Kycouno-3anannblie GpyHKIIUNA

Pacnio3naBaTh TMHEIHYIO () yHKIIHIO

y = kx + b, onuceiBaTh ee cBoicTBa

B 3aBUCUMOCTH OT 3HAYEHUU

k03 durreHToB K u b.

Ctpouts rpaduiky TUHEHHON QPYHKIUH,
GyHKIUH Y = | X |, KyCOYHO-3aJaHHOM
byHKIUY.

Hcnonp3oBath HUPPOBIE pECYPCHI
JUTSl TIOCTPOEHUs rpaduKOB PYyHKIUI
Y U3YYEHHUSI UX CBOWCTB.

ITIpuBOAUTE pUMEPHI JIMHEUHBIX
3aBUCUMOCTEH B peajibHBIX MpOoIeccax
U SIBJICHUSX

YpaBHEHHUS U CUCTEMBI
YPaBHEHUH: CUCTEMBI
JIMHEWHBIX YPABHEHUIN

14

YpaBHeHuE ¢ AByMs
nepemMeHHbIMU. [ 'pad vk TUHEIHOTO
YPaBHEHMUS C IBYMsI IEPEMEHHBIMH.

CTpouTh B KOOPJIMHATHOW TNIOCKOCTH
rpaduK IMHEWHOTO YPABHEHHUS C IBYMS
NEePEMEHHBIMU; TOJIB3YSACh IPAPUKOM,
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CucteMbl TMHEHHBIX YPABHEHUI
C ABYMSI IEPEMEHHBIMHU.
['padraeckuit MeTo1 pemIeHHS
CUCTEMBI INHEWHBIX YPABHECHUIN
C IByMsl lIepeMEeHHbIMU. Pemenne
CHUCTEM JIMHEUHBIX YPAaBHCHUH

C IBYMsI IIEPEMEHHBIMU METOIOM
ITOJCTAHOBKH U METOJOM
cnoxenus. Cucrema aByX
JIMHENHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMH KaK MOJEIIb
pPEATBHON CUTYAIUH

IIPUBOJUTH IPUMEPBI PEIICHUS
YPaBHEHHSI.

HaxonuTe pelrenne cuctemsl AByX
JIMHEWHBIX YPABHEHUH C IBYMsI
IIEPEMEHHBIMU.

CoCTaBIATh U peIIaTh CUCTEMY ABYX
JIMHEWHBIX YPABHEHUH I10 YCIOBHIO
341441, UHTEPIIPETUPOBATH

B COOTBETCTBHUU C KOHTEKCTOM 3a7a41
IIOJIyYEHHBINA Pe3yJIbTaT

[ToBTOpEHue, 06001ICHME,
cucTeMaTHu3anus 3HaHUU

[ToBTOpEHNE OCHOBHBIX MOHATUHN
Y METOJOB Kypca 7 Kiacca,
0000111eHne 3HAaHU I

Bb16upars, MpUMEHATh OLIEHUBATh
CIOCOOBI CPAaBHEHHUSI YMCET, BBIYUCICHUH,
TO>K/IECTBEHHBIX NIPE0Opa30BaHUI
areOpanvecKkux BbIpaXKEHHM, peleHus
YPaBHEHUH U CUCTEM YPABHEHHM, 3aaHUS
GbyHKIMA, aHATM3a U TTIOCTPOCHUS X
rpaduKoB.

Hcnonp3oBath PyHKIMOHAIBHO-
rpadudeckue mpeacTaBIecHus

JUISL peLIeHUs 3a1a4.

Ocy1iecTBISATh CAMOKOHTPOJIb
BBINOJIHSIEMBIX JICICTBUM U CAMOTIPOBEPKY
pe3yJbpTara BbIUYNCICHU,
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npeoOpa3oBaHuid, TOCTPOCHUH.
Pemats 3agaun U3 peanbHON KU3HH,
MPUMEHATh MaTEMaTUYECKHE 3HAHUS

Pemarb TekcTOBBIE 3a/1a4H, CPAaBHUBATD,
BBIOMPATH CIIOCOOBI pEIICHUS 3a/1a41

JUIS PEICHHUS 3a]1a4 U3 APYTUX MPEIMETOB.

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

136
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8 KVIACC
HazBanue pasnena Konnuectso OCHOBHBIE BU/IBI IESITEIIBHOCTH
OcHOBHOE coziepkaHue
(Temsl) Kypca 4acoB 00y4aromuXxCst
YpaBHEHUS U HEPABEHCTBA! 20 UucnoBeie HEPABEHCTBA. @opMyIMpPOBATH CBOMCTBA YUCIOBBIX

HCPAaBCHCTBA

CBoliCTBa YUCJIOBBIX HEPABEHCTB.
Jloka3aTenbCTBO HEPABEHCTB.
HepaseHncTBo ¢ nepeMeHHOM.
Crporue 1 HeCTporue HEpaBEHCTBA.
CroxeHne 1 yMHOKEHHE

YU CJIOBBIX HEPABEHCTB.
OueHnBaHNE 3HAYCHUS
BBIPAXKCHMUS.

[TonsiTHE O pelIeHNN HEPAaBEHCTBA
C OOHOM mepeMeHHOU. MHOXKECTBO
pEeLIECHN HEPABEHCTBA.
PaBHOCHIIbHBIE HEPABEHCTBA.
HepaseHnctBo-cnencraue.
HucnoBble TPOMEXKYTKU. JIMHENHOE
HEPABEHCTBO C OJHOW NIEPEMEHHOM
Y MHOXXECTBO €T0 PEIICHUM.
Pemenne nuHeHBIX HEPABEHCTB

C OJTHOW NIEPEMEHHOM.

CucTteMbl TUHEHHBIX HEPABCHCTB

C OJTHOM mepemMeHHou. Penenue
TEKCTOBBIX 33J1a4 C TIOMOILbIO

HEPABEHCTB, WJUTIOCTPUPOBATH HX
Ha KOOPAUHATHOM IIPAMOM, I0KA3bIBATh
anredpanvecku.

OueHuBaTh 3HAYCHUS BBIPAKEHHUS,
WCIIOJIb3Ysl HEPABEHCTBA.

IIprMeHsTh CBOWCTBA HEPABEHCTB B XO/€
penieHus 3aaad.

OnpenensiTe paBHOCUIIbHBIC
HEPAaBEHCTBA.

[IpuBOINTH IPUMEPHI PELLIEHUI
HEPABEHCTB.

PemaTe nMHEHBIE HEPABEHCTBA C OJTHOU
MIEPEMEHHOM, CUCTEMBI JINHEUHBIX
HEPaBEHCTB, U300paKaTh PEIICHHE

Ha YUCJIOBOM NMPSIMOM, 1OKa3bIBATh
HEPABEHCTBA.

PemaTe TeKCTOBBIE 3a1a4M C TOMOILBIO
JIMHENHBIX HEPABEHCTB C OJHOMN
MIEPEMEHHOM.

HccnenoBats TMHENHOE HEPABEHCTBO

C OJTHOU IIEPEMEHHOM C TapamMmeTpoOM.
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JIMHEWHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOMN

3HAKOMUTBHCS C UCTOPUEN pa3BUTHS
anreopbl

Yucna v BEIYUCIIEHUS
KBaJIpaTHbI KOPEHb

17

KBagpaTHbie kopHHU.
ApudmeTnueckuii KBaIpaTHBIN
KOpPEHb U ero cBorcTBa. [lonaTue
HWppalMOHAIBLHOIO YHCIIA.
JlelicTBHS ¢ UppAITMOHAIBHBIMU
yuciiamu. CBoiicTBa IeHCTBHI

C MppalMOHATbHBIMH YHCJIAMH.
CpaBHeHUE UpPALIMOHATIBHBIX
yucea. MHOXKECTBO
JIEHCTBUTEIILHBIX YHMCEI.
[IpencraBienus o paclIMpeEHUAX
YHUCJIOBBIX MHOXKECTB.
JlonmycTuMmble 3HAUEHUS
MIEPEMEHHBIX B BBIPAKEHUSIX,
cojiepKammux apudmernyeckue
KBaJIPATHBIE KOPHHU.
ToxxnecTBEeHHBIE MPEOOPA30BAHMS
BBIPAKECHUH, COJIEPKaAIINX
apudMeTHYECKHUE KBaIpaTHbHIC
KOPHH

@opMyIMpOBATH ONPEAECTICHUE
KBAaJIPaTHOTO KOPHS U3 YKCIIA,
apu(PMETUIECKOTO KBaJAPATHOTO KOPHSI.
[TpumeHsTh Onepannio U3BJICUCHUS
KBaJIPAaTHOTO KOPHS U3 YUCJIA, UCTIOJIb3YS
PU HEOOXOIUMOCTH KaTbKYJISTOP.
OueHuBaTh KBaJApaTHBIC KOPHU LIETBIMU
YUCJIAMH U JIECATUYHBIMH JIPOOSIMH.
CpaBHHBATH U yHOPSIAOYNBATH
paLMOHaIbHbIEC U UPPALIMOHATIBHBIC YUCIIA,
3allMCAHHBIE C MIOMOIIBIO KBAAPATHBIX
KOPHEW.

BrimonHsaTh oneparuu

C UppaAlMOHAIBHBIMU YHUCIIAMU.

UccnenoBath ypaBHEHUE x2 = a, HaXOJUTh
TOYHBIE ¥ NPUOJIMKEHHBIC 3HAYCHUS
KopHeit nipu a > 0.

HccnenoBats CBOMCTBA KBAIPATHBIX
KOpPHEH, TPOBOJS YNCIIOBBIE
AKCIIEPUMEHTHI C UCIIOIb30BaHUEM
KaJIbKYJISITOpa (KOMITBIOTEPA).
Jloka3pIBaTh CBOMCTBA apU(METHIECKUX
KBaJIpaTHBIX KOPHEW; MPUMEHSITh X
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JUJIs1 TTpeoOpa3oBaHUsI BRIPAKCHUI.
BrINonHATE TpeoOpa3zoBaHus BRIPAKEHUH,
coAepKalluX KBaJIpaTHbIC KOPHHU.
Bripaxkath nepeMeHHbIe U3 popMy.
BpuncisaTh 3Ha4CHUS BBIPAXKEHU,
coAepKalluX KBaJIpaTHbIC KOPHHU,
HCIIOJIB3YS MPU HEOOXOAMMOCTH
KQJIBKYJISITOP.

Hcnonp30BaTh B X0/1€ pelICHUA 3a7a4
3JIEMEHTAPHBIE MTPEICTABIICHHUS,
CBSI3aHHBIC C MPUOIMKEHHBIMU
3HAYCHUSMHU BEJIUYHH.

3HAaKOMUTBCS C UCTOPUEN pa3BUTHS
MaTeMaTUKH

VYpaBHEHUS 1 HEPABEHCTBA!
KBaJpaTHbIE YpPaBHEHUS

17

KBanparnoe ypaBuenue. @opmyna
KOpPHEH KBaJIpaTHOTO YPABHEHMUSI.
KonunyecTBo 1eMCTBUTENBHBIX
KOPHEMN KBaJIpaTHOIO YPaBHEHMUS.
Teopema Buera.

YpaBHEHHUS, CBOJIUMBIE

K JINHEMHBIM YPAaBHEHUSAM

WJIY K KBAJPATHBIM YPaBHECHUSIM.
KBanpatnoe ypaBHeHuUE

¢ nmapameTpoM. Permenne
KBaJpaTHbIX YPaBHEHUHN

Pacno3HaBaTh ypaBHEHUS C OJHON
NEPEMEHHOM, KBAJPATHBIE YPABHEHHUS.
Onpenensats paBHOCWIBHBIE YPABHEHMUS.
IIpumeHsTh CBOKCTBA YPABHEHUN C OJHOMU
[IEPEMEHHOM.

3anuceiBaTh GOPMYITy KOpHEH
KBaJPaTHOTO YPaBHEHUS; pelllaTh
KBaJpaTHbIC YPABHEHUS — IMOJTHbIE

Y HEMOJIHBIE.

Onpenensars KOJIMYECTBO AEHCTBUTEIbHBIX
KOpPHEW KBaJIpaTHOTO YPABHEHHS.
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¢ mapamerpamu. Pemenue
KBaJpaTHbIX YPaBHECHUH,
COJIEpIKAILINX 3HAK MOJYJIS.
YpaBHEeHHE KaK MaTeMaTU4ECKas
MOJIEJIb PEATBHON CUTYAIUU.
Pemienne TekCTOBBIX 3a/1a4

C IIOMOIIIBIO KBAPaTHBIX
YpaBHEHUI

Ha6nrogaTh 1 aHAIM3UPOBATH CBSI3h
MEXTy KOPHAMH U KodppuiineHramu
KBaJIPaTHOTO YpaBHEHMUSI.
dopmynmupoBaTh TeopeMy Buera, a Takke
o0paTHYI0 TeopeMy, IPUMEHSTh 3TU
TEOPEMBI JUTsI pEIICHUS 3a/1a4.
[TpoBOANUTE MPOCTENIINE UCCIETOBAHUS
KBaJIPAaTHBIX YpaBHEHUH.

Pemmatb TEKCTOBEIE 3a1aUM.
3HaAKOMUTBCS C UCTOPUECH Pa3BUTHS
MaTEeMaTHKHU

Anrebpanueckue
BBIPAKEHHUS: TPOOHO-
paIrioHaIbHBIC BRIPAKEHUS

17

ParmmonanpHbIC BRIpOKECHUS.
TosxnecTBEeHHBIE MPEOOPA30BAHMS
palMOHAJIBHBIX BBIPAKCHUH.
Anrebpandeckas 1poob.
JlomycTumMble 3HaYCHUSA
NEePEMEHHBIX B APOOHO-
palOHAIBHBIX BEIPAKCHHSIX.
OCHOBHOE CBOMCTBO
anredpandeckoit 1poou.
Crnoxxenune, BRBIYUTAHHE,
YMHOKCHHE U JICTICHHC
anreOpandecKux IpoOei.
Bo3sBenenue anredpandeckoit
JpoOU B CTENEHb

3anuceIBaTh ANreOpandyecKue BhIPaKECHHUS.
HaxoauTe qomycTumbie 3HaYEHUS
MEPEMEHHBIX B IPOOHO-pALIMOHATIBHBIX
BBIPAXKCHUSIX.

BBINOMHATS YMCIOBBIE TOJACTAHOBKU

Y BBIYUCIISITH 3HaYEHUE IpoOU, B TOM
YUCJIe C TOMOIIBIO KAJIBKYISATOPA.
@opMyIUpPOBaTh OCHOBHOE CBOMCTBO
anredpanyeckoil ApoOu U MPUMEHSTH €ET0
JUTsl TIpeoOpa3oBaHus APOOEH.
BbINOMHATH TOXKIECTBEHHBIE
npeoOpazoBaHusl palliOHATIBHBIX
BBIPAYKCHUM.

BrITIOTHSTE IeHCTBHS ¢ anreOpandecKuMu
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JPOOSMH.

[IpumeHsTh MpeoOpa30BaHMs BEIPAXKEHHIA
JUISL PELIEHUS 3a/1a4.

BripaxkaTe nepemMeHHble U3 popmy
(pu3myeckux, reOMETPUYECKHUX,
OTMCHIBAIOIIUX OBITOBBIC CUTYAIUH )

YpaBHEHUS 1 HEPABEHCTBA! 19 JpoGHo-paliioHa bHbIC Pacnio3naBaTh 1poOHO-paliuOHaIbLHbIE
JIPOOHO-pallMOHATBHBIC ypaBHeHus. Penienue apoOHo- ypaBHEHUSI.
YpaBHEHUSA palMOHAJIBHBIX YPABHEHU, Pemiats 1poOHO-paliiOHAIBHBIC
CBOJISAIIUXCA K JIMHEHHBIM YpaBHEHMUS, CBOJIAIINECS K IMHEHHBIM
WJIU K KBAJIPATHBIM YPaBHECHUSIM. WJIU K KBAJIPATHBIM YPAaBHEHHUSIM,
Pemenue apoOHO-paliMOHAIBHBIX HCIIOJIb30BaTh METOJI 3AMEHBI IEPEMEHHOM.
YPaBHEHUI METOJ0M 3aMEHBI PemaTte TekcTOBBIE 3a/1aUn
NIEPEMEHHOU. Penenne TeKCToBbIX anredpanvyeckuM crocoOoM: MepPeXoaUTh
3a/1a4 ¢ MOMOUIBIO IPOOHO- OT CJIOBECHOUW (POPMYJIIUPOBKH YCIOBHS
palMOHAJIbHBIX YPABHEHUN. 3a/1aud K anreOpanyeckor MoJiesu myTeM
I'paduueckas uaTEpnIpeTanys COCTaBJICHUS YPABHEHUS; pelIaTh
YpaBHEHHUM C IBYMsI IEPEMEHHBIMU | COCTABJIEHHOE YPaBHEHUE;
WHTEPIIPETUPOBATH PE3YJIbTaT.
Hcnonb3oBaTh rpaduueckyro
MHTEPIPETALUI0 YPABHEHUH C IByMsI
MEPEMEHHBIMU
OyHKIMU 15 OO6macTthb onpeaeneHus Hcnonb3oBath HyHKITMOHAIBHYIO

Y MHOXXECTBO 3HAYCHUH (DyHKITHH.
Crioco0sl 3aanust QyHKITHI.

TEPMHUHOJIOTUIO U CHMBOJIMKY.
Haxoauts o0nacTs onpeneneHus
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I'padux pyakmmm. UreHne cBOWCTB
¢yskiun no ee rpaduky. [Ipumepsr
rpaduKoB QYHKITUH, OTPAKAFOITUX
peaIbHbIE MPOLIECCHI.

OyHKIMH, OUCHIBAIOIIUE MTPSIMYIO
¥ 00OpaTHYIO IPOMOPIIMOHATEHBIC
3aBUCUMOCTH, UX TpadUKH.

CDyHKuI/H/Iy=X2,y=X3, y =X,
k

Y=_ W UX CBOMCTBa
X

¥ MHO>KECTBO 3HAYCHHUU (PYHKITUH.
Boeraucists 3HaueHus GyHKINNA, 3aJaHHBIX
dbopmynamu (Ipu HEOOXOAMMOCTH
HCITI0JIb30BATh KAJIBKYJISITOP); COCTABISATh
TaOJIUIBI 3HAUCHUHN (QYHKITHH.
OmnuceiBaTh CBOMCTBA PYHKIIMHA HA OCHOBE
ee rpauyecKoro NpeICTaBICHUS.
Haxonutb ¢ momo1pto rpaduka GpyHKIUNA
3HAYEHUE OJIHOW U3 pacCMaTPUBAEMBbIX
BEJIMYMH T10 3HAYECHUIO IPYTOM.
UccnenoBath npumepsl rpadukos,
OTpaXarolUX peajabHbIE MPOLECCHI

U SIBJICHUSL.

[IpuBOINTH TPUMEPHI POLIECCOB

Y SIBJICHUU C 32JITaHHBIMU CBOMCTBAMM.
Boipaxxats (opMyIioii 3aBUCUMOCTb
MEXK]ly BETMYNHAMM.

OnuceIBaTh XapaKkTep U3MEHEHHS OJHON
BEJINYMHBI B 3aBUCUMOCTH OT U3MEHEHUS
JIPYTOH.

Pacno3naBaTh BU/IbI M3ydaeMbIX (PYHKITUH.

Crpourts rpaduxu GyHKImiA y = X2,y = X,
k

y=Jx, y=—.
X

Hcnonb3oBaTh PyHKIIMOHAIBHO-
rpaduyueckue npeIcTaBIeHUs
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JUTSI peLICHHS] U UCCIIEIOBAHUS YpaBHEHUN
Y CUCTEM YpaBHEHUU.

[IpuMeHsATh LHUPPOBBIE PECYPCHI

JUTSL IOCTPOCHUSI TPapUKOB

Y UCCTIEIOBAHUS CBOMCTB (PyHKIIUI

Anrebpanueckue
BBIPKEHMUSI: CTEIICHU

14

CreneHs ¢ eJIBIM MOKa3aTeaeM

1 €€ CBOMCTBA.

CrangapTtHblii B yncia. Pasmepsl
00BEKTOB OKPY>KAIOIIETO MUPA,
JUTATEIIBHOCTD MPOLIECCOB

B OKPY’KaroIleM MUPE

@opMyIHUpPOBATH ONPEIECTICHUE CTENIEHU
C LEJIBbIM MOKA3aTENEM.

dopMyIUpOBaTh, 3aMUCHIBATH

B CUMBOJIMYECKOH hopme

Y WTIOCTPUPOBATH TPUMEPAMH CBOKCTBA
CTEICHH C 1I€JIBIM MOKAa3aTEeIeM.
IIprmeHsTh CBOMCTBA CTEIICHU

TSl IPe0Opa30BaHUsI BBIPAKEHUM,
COJICp>KAIUX CTEIECHHU C IEJIbIM
MOKA3aTEJIEM.

BhInoaHITE ASUCTBUS ¢ YMCIIAMU,
3alMCaHHBIMU B CTAHIAPTHOM BUJIE
(YMHOX€EHUE, IeJICHNE, BO3BEICHUE

B CTCIICHD).

[Tonyyath npencTaBiIeHUE O 3HAUUMOCTH
JICCTBUTEIBHBIX YHCEN B IPAKTUYECKOMN
JIeATEeIIbHOCTH Y€JIOBEKaA.
AHaJIM3UPOBATH U JEIaTh BHIBOJIBI

0 TOYHOCTHU TIPUOIIMIKEHUS
MPPaLMOHATIBHOTO YUCIIA [TPU PELLICHUH
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3a1ad4.

OKpyTrasaTh UPpALMOHAIIBHBIEC YNCIIA,
BBITIOJIHATD NPUKUIKY PE3yJIbTaTa
BBIYMCIICHU, OLIEHKY 3HAYEHU I YUCIIOBBIX
BBIPaKECHUIN

Yuca v BEIYUCIICHUS: 7 Jlenenue ¢ ocraTkoMm. DopMyIUPOBATH ONIPEACTCHUS ITUMOCTH
JIEIIMMOCTD CpaBHEHUS 1LIEJIBIX YHCET HAIIeJI0, YUCEN, CPABHUMBIX 10 TaHHOMY
110 MOAYJIIO HATYpaJbHOTO YMCIIa. MOYJIIO.
CBolicTBa CpaBHEHUM MO MOAYJIIO. BEINOnHATE AeIeHNE C OCTaTKOM.
OcrtaTku CyMMBbI U NPOU3BEAECHUS Jloka3pIBaTh U MPUMEHATH CBOMCTBA
110 JAHHOMY MOJIYJIIO CpPaBHEHHUU MO MOAYJIIO.
HaxoauThk ocTaTku CyMMBI
Y TIPOM3BEICHUS 110 JAHHOMY MOIYJIIO
[ToBTOpenue, 06001IEeHNE, 10 [ToBTOpEHHE OCHOBHBIX MOHSATHIA Br16upath, NpUMEHSTH OIEHUBATh

cucTeMaTH3alus 3HaHUI

¥ METOJIOB KypcoB 7/ U 8 KJIaccoB,
0000111eH1Ee 3HAaHU I

CIIOCOOBI CPABHEHUS YU CEI, BRIUUCIICHUH,
TO/IECTBEHHBIX NIPEOOpa30BaHUI
BBIPAKCHUU, PEIICHUS YPAaBHEHU

Y CUCTEM YPaBHEHUH, HEPABEHCTB,
MOCTPOEHUS TPpapUKOB.

OcyliecTBAsATh CAMOKOHTPOJIb
BBINOJIHAEMBIX IEUCTBUN U CAMOIIPOBEPKY
pe3yJibTaTa BIYUCIIEHUN,
npeoOpa3oBaHU, MOCTPOCHUH.

PemaTe 3aga4um u3 peanbHOM )KU3HH,
IIPUMEHSTh MATEMAaTUYECKUE 3HAHUS
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PemaTe TekCTOBBIE 337]a4H, CPABHUBATb,
BBIOMPATH CIIOCOOBI PELICHUS 3a/1a4U.
Hcnonp3oBath pyHKIMOHAIBHO-
rpaduyeckue npeCcTaBICHUs

JUTSL peLIeHUs 3a]1a4

AL pCHICHUA 3a1a4 U3 APYTUX ITPCAMCTOB.

OBIIEE KOJIMYECTBO
YACOB IO ITPOI'PAMME

136
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9 KVIACC
HazBanue pasnena Konnuectso OCHOBHBIE BU/IBI IESITEIIBHOCTH
OcHOBHOE coziepkaHue
(Temsl) Kypca 4acoB 00y4aromuXxCst
OyHKIMN 25 Oynkuus. CBoMCTBa PYHKIIHIA: OnuceIBaTh MOHATHE «(PYHKITHS.

HYJU QYHKITUH, IPOMEKYTKH
3HAKOIIOCTOSIHCTBA (DYHKIUH,
MIPOMEXYTKH BO3PACTAHHUS

Y yObIBaHUSI (YHKLIMH, YETHBIE

Y HeueTHbIE (QYHKIIMHU, HAanOOJIbIIee
Y HaUMEHbLIee 3HaUeHUs PYHKLUU.
[TocTpoenue rpadhukoB GyHKIIHN
C TIOMOIIBI0 TPE0OPa3OBAHMIA.
KBangpatusbiit Tpexuiien. Kopau
KBaJIpaTHOT'O TPEX4JICHA.
Paznoxxenue kBagpaTHOTO
TPEX4JIEHA HA JINHEHUHbIE
MHOHUTEH.

KBanpaTtuunas GpyHKIUS U ee
cBoiicTBa. [lapabona, KoOpAuHATHI
BEPIIMHBI TapadoJIbl, OCh
CUMMETPHUU NapaloIbl.
[Toctpoenue rpaduka
KBaIPaTUIHON (QYHKITUH.
[Tonoxxenue rpaduka
KBaApaTHYHON (PyHKIHUU

[TpuMeHsTh CBOMCTBA PYHKIIMIA: HYJIN
(GYHKIIUH, TPOMEXKYTKU 3HAKOTIOCTOSIHCTBA
(GyHKUIHMH, TPOMEKYTKH BO3PACTAHUS

Y yObIBaHUS (PYHKIIUHU, YETHBIE

Y HeueTHbIe QYHKINU, HAanOOoJIbIlIee

Y HaUMEHbIIEe 3HaU€HUs (PYHKIINU.
Pacno3naBaTh KBaipaTHBIN TPEXUJIEH,
yCTaHaBJIMBATh BO3MOKHOCTb €0
Pa3NoKEHHS] HA MHOYKUTEIH,
pacKJIaJbIBaTh HA IMHEHHBIE MHOXKUTEIIN
KBaJIPAaTHBIN TPEXUICH

C HEOTPULATEIbHBIM TUCKPUMHHAHTOM.
Pacno3naBath KBaipaTUUHYIO (PYHKIUIO
1o dopmyiIe.

[IpuBOIUTH IpUMEPHI KBAAPATHUHBIX
3aBUCUMOCTEN U3 pEANIbHOW KU3HH,
(bU3UKH, TEOMETPUH.

BoisBiaTh 1 0000111aTh 0COOEHHOCTH
rpaduka KBaApaTUIHOU PYHKITUN

y = ax’ + bx + c.

Onpenensatb KOOPAUHATHI BEPIIMHbI

42



Pabouast mporpamma | Marematuka. 7—9 kiacchl (YriayOJICHHBIH YPOBCHB)

B 3aBUCUMOCTH OT €€
koahdunrenToB. Mcmonb3oBanne
CBOWCTB KBaJAPAaTHYHOU (PYHKIIUH
JUISL PELLICHUS 3a/1a4.

Crenennble GyHKIIUU

C HaTypaJbHBIMU I1IOKA3aTEIISIMHU,
uX rpaduKu U CBOWCTBA.

I'paduxn pyHKImiL: y = /x, y=3/x,
y=1x]|

napaboJibl, OCb CHMMETPHHU MTapadoIbl.
Ctpouth rpadvK KBaIpaTUIHBIX
byHKIUH, 3a1aHHBIX (popMynamMu

BUJIA!

y = ax,

y=ax’+q,y=(X+b)’+c,

y = ax’ + bx + c.

BoInonHITE TOCTpoeHue rpadukoB
GyHKIIMIA C TOMOIIBIO TPeoOpa3zoBaHu
BUJIA:

f(x) = f(x) + a; fX)=>1(x + a); f(x) =
kf(x), f(x) =1(| x[), f(x) = [f(x)].
Pacno3naBaTh crenennbie GyHKIUN

C HATYpaJIbHBIMH TIOKa3aTeNISIMHA, CTPOUTD
rpaduKy CTENEHHBIX QYHKIIHMA

C nmokasaremsiMu 2 u 3.

Hcnonb30BaTh CBOMCTBA IPaPUKOB
CTENICHHBIX (PYHKITUH ¢ HATYpaTbHBIMH
MOKa3aTeJsIMU TPH PEIICHUH 3a]1a4.
Crpouts rpaduku GyHKIHMiA y = v/X
y=x, y =[x|.

AHaM3UpOBaTh U IPUMEHSTH CBOHCTBA
W3YYEHHBIX (PYHKITUHN JIJIs1 UX TIOCTPOCHHS,
B TOM YHCJIE C TIOMOIIBIO U(PPOBBIX

pecypcoB
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YpaBHEHUS U HEPABEHCTBA!
KBaJIpaTHbIE HEPABEHCTBA

15

[TonsiTE O pemeHnn HEPaBEHCTBA
C OHOU MepeMEHHON. MHOXKECTBO
pellIeHU HepaBEHCTRBA.
KBanparHbie HepaBeHCTBA C OHOM
IIEpEMEHHON. Pelienne HepaBeHCTB
rpaguIecKuM METOIOM U METOJIOM
nHTepBaioB. HepaBeHCTBa,
coAepkKaIlre 3HAK MOJTYJIS.
CucTeMbl HEPaBEHCTB C OJTHOU
IIEpEMEHHOM. Perenne TeKCTOBBIX
3a71a4 C MTOMOIIbIO HEPABEHCTB,
CHUCTEM HEPABEHCTB.

HepasencTBo ¢ nByms
nepeMeHHbIMU. Penienue
HEPABEHCTBA C JIBYMSI
nepemeHHbIMU. ['paduueckuit
METO/I PELICHUSI CUCTEM
HEPABEHCTB C JIBYMSI
nepeMeHHbIMU. CHCTEMBI
HEPABEHCTB C ABYMsI [IEPEMEHHBIMU

Yurath, 3alUCHIBATh, TIOHUMATh,
MHTEPIPETUPOBATH HEPABEHCTBA;
HCIOJIb30BaTh CUMBOJIUKY

Y TEPMHUHOJIOTHIO.

BrInonHATE IpeoOpa3zoBaHus HEPABEHCTB,

MCITIOJIb30BATh JJIs MPeoOpa30BaHUS
CBOMCTBA YHUCIIOBBIX HEPABEHCTB.
Pacnio3naBaTh KBaJjpaTHbIE HEPABEHCTBA
C OJTHOW NIEPEMEHHOM.

Pemats kBagpaTHOE HEPABEHCTBO
rpauuecKuM METOJOM U METOAOM
WMHTEPBAJIOB.

PemaTe kBagpaTHbIE HEPABEHCTBA,
UCIIOJNB3Ysl TpapruecKue NpeaCcTaBICHHUS.
Pemiats HepaBEHCTBA, COJIEpKALIUE 3HAK
MOZYJIS.

N300paxaTh perieHre HepaBeHCTBa

C OJHOW MEPEMEHHOMN U CUCTEMBI
HEPABEHCTB Ha KOOPJAUHATHOU NIPSIMOM,
3aMKChIBATH PEUIEHUE C TOMOUIBIO
CHUMBOJIOB.

OcBauBath ¥ MPUMEHSTH HEPABEHCTBA
MIPU PELICHUH PA3JIMYHbIX 33724, B TOM
YKCIie MPAKTUKO-OPUEHTUPOBAHHBIX.
Pacrnio3zHaBaTe HEPaBEHCTBO C ABYMsI
MEPEMEHHBIMHU.
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[IpumeHsTh rpaduuecKuii METO1 peIEHUs
CHUCTEM HEPABEHCTB C ABYMI
IIEPEMEHHBIMU

YpaBHeHm{ N HCPpABCHCTBA!
YpPpaBHCHUS, HCPABCHCTBA
U UX CUCTCMbI

25

bukBanpaTHbIe ypaBHEHUS.
[IpuMepsl TPUMEHEHU METOIOB
PaBHOCWJIBHBIX TPEOOpPa30BaHUM,
3aMEHBI IEPEMEHHO,
rpaguuecKkoro MeTo1a

IIPY pELLICHUN YPABHEHUI

3-ii u 4-11 cTeneHen.

Pemenue qpoOHO-parmoHaIbHbIX
YpPaBHEHUI U HEPABEHCTB.
Pemenue cucrem ypaBHeHUM

C IBYMsI IEPEMEHHBIMU.
Pemenne npocrenmmx cuctem
HEJIMHENHBIX YPAaBHEHUH C IBYMs
nepemeHHbIMU. ['paduueckuit
METOJ| PEIICHUS] CUCTEMBI
HEJIMHEWHBIX YPAaBHEHUH C IBYMs
nepeMeHHbIMH. CUCTEMaA IBYX
HEJIMHEWHBIX YPaBHEHUN

C IByMs IEPEMEHHBIMU KaK MOJIENb
peabHOU CUTYAIUH.

Cucrema HEIMHEWHBIX YPAaBHEHHI
C IIapaMETPOM.

Pemate OMKBaipaTHBIE YpaBHEHUS.
[IpuMeHATh METOIbI PABHOCUIIBHBIX
npeodpa3zoBaHUii, 3aMEHbI IEPEMEHHOM,
rpauyecKoro MEeToa Mpu perieHuu
ypaBHEHHM 3-i1 U 4-i1 CTEIICHEN.
Pematsb npoOHO-panrioHaibHbIE
YpaBHEHUS U HEPABEHCTBA.
Pacnio3naBaTh TMHEHBIE YPABHEHHUS
C IBYMsI IEPEMEHHBIMH.

Crtpoutsb rpaduku ypaBHEHUH, B TOM
YKCJI€ UCHOJB3YS LIU(PPOBBIE PECYPCHI.
Pewars npocreiime CUCTEMBI ABYX
HEJINHEWHBIX YPAaBHEHUU C IByMs
NEPEMEHHBIMHU.

[IpuBoauTh rpaduyeckyro
MHTEPHPETALNIO PEIICHHS yPABHEHUS
C IBYMsI IEPEMEHHBIMU U CUCTEM
YPaBHEHUH C IBYMsI IEPEMEHHBIMU.
Pemmath TeKCTOBEBIE 3a/1aUH
anreOpanyeckuM Crocooom.
HccenenoBath CUCTEMBI HEJTMHEMHBIX
YPaBHEHMUM C IapaMETPOM.
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[Ipocreimme HEpaBEHCTBA C ABYMS
NEPEMEHHBIMHU U UX CUCTEMBI

Pewmats npocrenmme HepaBeHCTBA
C IBYMS IIEPEMEHHBIMU U UX CHCTEMBI

YucioBbie
OCJIEJIOBATEILHOCTH
U TIPOTPECCUU

25

[TonsiTre yncnoBou
rocJie10BaTeIbHOCTH. KOHEeuHbIe
1 OECKOHEUHBIC
MOCJIeI0BATEILHOCTH.
OrpannueHHas
MOCJeA0BaTEIbHOCTh. MOHOTOHHO
BO3pacTaroias (yObIBaroIasi)
nocaeaoBaTeabHOCTh. CIoCOObI
3a1aHus TTOCIEA0BATEIbHOCTH:
OITMCATEIIbHBINA, TAOTUYHBIN,

C MOMOIIIBbIO POPMYIIBI N-TO YJICHa,
PEKYPPEHTHBIN.
Apudmernueckas

Y TeOMETPUYECKasi TPOTPECCUH.
CBoliCTBa YJICHOB
apudMeTUIecKon

Y TEOMETPUYECKOU ITPOTPECCUM.
dopMyIisl N-Io YieHa
apuMeTHIECKON

Y TEOMETPUUYECKON MPOTPECCUM.
DopMyJIbl CyMMBI IEPBBIX

N 4JIEHOB apU(PMETUYECKON

Y TEOMETPUUYECKOU MTPOTPECCHI.

OcBauBaTh ¥ MPUMEHSATHh HHICKCHBIC
0003HauYEHUs1, CTPOUTH PEUEBBIC
BBICKA3bIBaHUS C UCIIOJIb30BaHUEM
TEPMUHOJIOTHH, CBSI3aHHOU C TIOHSITHEM
MOCJIEI0BATEIHHOCTH.

Onpenenste BUIBI MOCIEI0BATEIbHOCTEM:
OTpaHUYCHHAS TIOCTIEA0BATEIHEHOCTD,
MOHOTOHHO Bo3pacTaroiias (yObIBaroIasi)
MOCTIEIOBATETILHOCTb.

AHanu3upoBath (popmyiy N-ro uieHa
MOCJICIOBATEIFHOCTH HITH PEKYPPEHTHYIO
(bOpMyITy U BEIYUCIISTH YJICHBI
MOCJIEIOBATEILHOCTEH, 3aIaHHBIX dTUMHU
dhopmynamu.

YcranaBiauBaTh 3aKOHOMEPHOCTH

B IIOCTPOCHUH TIOCIIE0BATEIILHOCTH,
€CJIM BBIITHCAHBI TIEPBBIC HECKOJIBKO

ee YJICHOB.

PacnioznaBath apudMeTHIecKyto

¥ TEOMETPUIECKYIO TTPOTPECCUU

IIPU pa3HbIX COCO0axX 3aJaHusl.

Pemate 3amauu ¢ HCOIB30BaHUEM
dbopmyi1 N-ro wieHa apuhMeTHIECKON
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3amauun Ha MPOTIEHTHI, 0AHKOBCKUE
BKJIQ/Ibl U KPEJIUTBHI.
[Ipencraiienne 0 CXOIUMOCTH
IIOCJIEI0BATEILHOCTH,

0 CYMMHUPOBaHUU OECKOHEYHO
yOBIBAIOIIEH T€OMETPUIECKON
IIPOTPECCUM.

MeTton MaTeMaTHYECKOU
uHaykuuu. [Ipocreiimme npumepsl

Y T€OMETPUYECKOU ITPOTPECCHI, CyMMBI
MEPBBIX N YJICHOB.

N306paxaTh 4eHbI IOCIE0BATEILHOCTH
TOYKAMH Ha KOOPAMHATHON

IJIOCKOCTH.

PaccmartpuBath mprMephl TPOLIECCOB

U SBJICHUU U3 PEAIbHOM KU3HU,
WUTIOCTPUPYIOIINE U3MEHEHUE

B apu(pMeTHUECKOU IPOrpeCcCHH,

B F€OMETPUYECKON IIPOTPECCHH;
M300pakaTh COOTBETCTBYIOIINE
3aBHCHUMOCTH IpaQHUUECKH.

Pemars 3a1aun Ha NPOLIEHTHI,
0aHKOBCKHE BKJIAJIbI

U KpEUTOBAHUE.

[IpencraBiaTs Oe6CKOHEUHBIE
NEepPUOINYECKUE IPOOU B BUJIE
OOBIKHOBEHHBIX.

3HaAKOMUTBCA C TOHSATUEM CXOJUMOCTH
MOCJIEIOBATEILHOCTH, HAXOIUTh CYMMY
O0ECKOHEYHO YOBIBAIOIICH TEOMETPHUICCKOM
MIPOrPECCHUH.

[IpuMeHsATh METO MaTEMATUYECKOU
WHYKIHUU.

3HaKOMUTBCA C UCTOPUEN pa3BUTHUSA
MaTeMaTHKU
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Anrebpanyeckue 12 Kopens n-it crenenu. CpoiicTBa @opMyIMPOBATH ONPEIEICHUS KOPHS
BBIPAXKEHUSI: CTEIICHb KOpH# N-1 creneHn. CTEneHb N-i CTETIEHH U CTENEHU C PallMOHAIbHBIM
C palMOHAIbHBIM C pallMOHAJILHBIM MOKa3aTeIeM MOKA3aTeJIEM.
noKa3aTesieM U €€ CBOMCTBA. [IpuMEHSATH ONepalnio U3BICYEHUS
ToxnecTBEHHbIE MPEOOPA30BAHMS KOpHS N-11 CTENEHU, UCTIOJIb3YS
BBIpAKEHUH, COJIEpKAIINX KOPEHb IPY HEOOXOMMOCTH KAJTBKYJISTOP.
N-ii cterieHu. ToXIECTBEHHBIE BpruncisaTe 3HaU€HUE CTENIEHU
npeoOpa3oBaHus BHIPAKECHUM, C pallMOHAJIbHBIM MOKA3aTEIEM.
COZEepKaAlIMX CTEIEHb OueHuBaTh 3HaYEHUE KOPHS N-U CTENEHHU,
C pallMOHAJIBHBIM TOKa3aTeNIEM 3HAYEHHE CTEIECHU C PAlHOHAIBHBIM
MOKA3aTeJIEM LIEJIBIMUA YHCIIaMH
U JIECSITUYHBIMU IPOOSMHU.
CpaBHUBATH U YNIOPSAI0YNBATH
palMOHANIbHbBIE U UPPAIlMOHATIbHBIE YUCIIA,
3aIMCaHHbBIE C IOMOIIBIO KOPHS N-U
CTEIECHH, CTETIEHU C PALIMOHATBHBIM
MOKa3aTeJIEM.
BBINOMHATH TOXIECTBEHHBIE
peoOpa3oBaHus BEIPAKCHUS,
COJZEpIKAIIEr0 KOPEHb N-U CTETIEHU,
CTEIEHb C PallMOHAJIbHBIM MOKA3aTeJIEeM.
3HAKOMUTBCS C UCTOPUEH Pa3BUTHS
MaTeMaTUKu
[ToBTOpEeHue, 06061ICHUE, 34 Uwucna v BeIYMCIICHUS (3aITUCh, OnepupoBaTh NOHATHEM YHCIOBOTO

cUcTeMaTH3anus 3HAHUU

CpaBHEHHUE, IEUCTBUS

MHOXKXECTBA.
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C ICUCTBUTEILHBIMH YHCIIAMH,
YUCJIOBas MpsAMast; MPOIEHTHI,
OTHOIIICHUS, TTPOTIOPIINH;
OKpyTJIEHHUE, MPUOTIHKEHUE,
OIICHKA)

AKTyaln3upoBaTh TEPMUHOJIOTHIO

Y OCHOBHBIE JICHCTBUSI, CBA3aHHBIC

C YMCJIAMM: HaTypAJIBHOE YUCIIO, IPOCTOE
Y COCTAaBHOE YHCJIO, IEIUMOCTb
HATypaJIbHBIX YUCEI, IPU3HAKU
JETIMMOCTH, LIEJI0€ YHUCIIO, MOYJIb YUCIIA,
OOBIKHOBEHHAs U JAeCATUYHAs IpO0b,
CTaHAAPTHBIN BUJ YHCIIA,
apu(pMeTUYECKU KBaJAPAaTHBIN KOPEHb.
BpInonHATh 1€MCTBUS, CPABHUBATH

U yIOPSAI0YUBATh YKCIIA, IPEACTABIIATh
yyCia Ha KOOPAUHATHOM NIPSIMOM,
OKPYIJISITh YMCJIA; BBIIOJIHATH IPUKUAIKY
Y OLICHKY pe3yJIbTaTa BBIYUCICHUM.
Pemars npaktrueckue 3anauu,
COJZIeprKalllie IPOLIEHTBI, 10JI1, YaCTH,
BBIPAXkAIOIINE 3aBUCUMOCTH:

CKOPOCTb — BPEMS — PACCTOSTHUE,

LIEHA — KOJIMYECTBO — CTOUMOCTD,

00beM paboThl — BpeMs —
IIPOU3BOIUTENIBHOCTD TPYAA.

Pa3Oupath peasibHbIe )KU3HEHHBIE
CUTyaluu, GOpMyJIUpOBaTh UX Ha S3bIKE
MaTeMaTUKH, HAaXOJUTh PELICHHUE,
MIPUMEHSISI MAaTEMaTUYECKHAN anmnapar,
MHTEPIIPETUPOBATH PE3YJIbTAT
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TekcToBbIe 3a/1auu (pelieHue
TEKCTOBBIX 33J1a4 apU(PMETUYECKUM
U aareOpandecKuM CrocooamMu)

PemaTte TekcTOBBIE 3a/1aUn
apu(PpMETHIECKUM CITOCOOOM; U3BIICKATh
HE00XO0MMBbIE TAHHBIE, TPE/ICTABICHHbIE
B BepOAJIbHOM, rpayuuecKoM

U TaOJIMYHOM BHIE.

PemaTe TEKCTOBBIE 33/1a4H C TTOMOIITHIO
BBCJICHHSI ICPEMEHHBIX, COCTABIISATh
ypaBHEHUS, HEPABEHCTBA, CUCTEMBI
YpaBHEHUH U HEPABEHCTB 110 YCIIOBHIO
3a1aun

Anrebpanyeckue BbIpaKeHUS
(mpeoOpa3zoBaHue anredpandecKux
BBIPKEHUIM, TOMTYCTUMBIE
3HAYCHUS)

OnepupoBatTh MOHATUSIMU:

CTEIEHb C LIEJIBIM MOKa3aTeNeM,
apu(pMeTUYeCKUid KBaIpaTHbI KOPEHb,
MHOTOYJICH, ajireOpandeckas 1poob,
TOXJECTBO.

BEITOIHATE OCHOBHBIE IEUCTBUS:
BBITIOJTHATH PacyeThl o GopmyJiam,
npeoOpa3oBbIBATH IIENbIe, APOOHO-
palOHAJIbHBIC BBIPAKEHUS

Y BBIPAXKEHUS C KOPHIMHU,
peanu30BbIBaTh PA3JI0KEHHE
MHOT'OYJIEHa Ha MHOKHUTEIIH,

B TOM YHCJIE C UCTIOJIB30BaHUEM (HOPMYIT
Pa3HOCTH KBAJIPATOB, CYMMBbI U pa3HOCTHU
KyOOB, KBaJipaTa CyMMBbI U pa3HOCTH,
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Ky0a CyMMBI U pa3HOCTH; HAXOAUTh
JIOTTYCTUMBbIE 3HAUEHUS IEPEMEHHBIX

JUTSL APOOHO-pallMOHAIIBHBIX BBIPAKEHUM,
KOpHEM.

MozenupoBaTh ¢ TOMOILIBIO (HOPMYJT
peaJibHbIE MPOLIECCH] U SBJICHUS

@yHKIMHU (IOCTPOCHKE, CBOWCTBA
U3YYEHHBIX (DYHKIIHIA;
rpauyeckoe petuieHue ypaBHeHHUM
1 UX CHCTEM)

OnepupoBath NOHATUAMHU: QPYHKIHS,
rpaduk GyHKIMH, HYIH QYHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA,
MIPOMEXKYTKH BO3PACTaHUS, IPOMEKYTKU
yObIBaHUs1, HAUOOJIbIIIEE U HAUMEHBIIIEE
3HauYeHUS (PYHKIUH.

AHann3upoBaTh, CPABHUBATb,
00CyX/1aTh CBOICTBA (DYHKIIHI, CTPOUTH
uX rpaukH.

OmnepupoBaTh MOHATHIMHE: TIpsMast
MIPOTIOPIIMOHANIBHOCTD, OOpaTHas
IPONOPLUUOHAIBHOCTD, JIMHEWHAs
byHKUMS, KBapaTU4HAas QyHKIINS,
napabo:a, runepooa.

Hcnonb3oBatek rpaduku

JUTs1 OTIPEIETICHUS] CBOMCTB, MPOLIECCOB

Y 3aBUCUMOCTEH, JJIsl peLeHus 3a1a4
U3 JPYTUX Y4EOHBIX MTPEIMETOB

U peabHOM JKHU3HU; MOJEINPOBATh
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C IOMOIIBIO T'pa()UKOB peaTbHbIE
IPOIIECCHI U SBJICHUSI.

BripaxkaTts (hopMynaMu 3aBUCUMOCTH
MEX1y BEIMYUHAMH, MOACITUPOBATD
peabHbIe POLIECCH

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

136
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PABOYASA TIPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS» HA YI'JIYBJIEHHOM YPOBHE B 7-9 KJIACCAX

HOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJIMH U3 OCHOBHBIX Pa3/IeNIOB NIKOJIbHOW MAaTEMATUKH, UMEIOIIUN
CBOCH IIeNIbI0 00ECTIeYUTh H3Y4YCHHE CBONCTB U pPa3MEpoB (QUTYp, MX OTHOIIECHUH
U B3aMMHOE pAaCIOJIO)KEHHE, OMHUPACTCS Ha JIOTHYECKYIO, OKa3aTelIbHYIO JIMHHIO.
[leHHOCT, W3y4YeHHUSI TEOMETPUM HAa YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
3aKJIOYaeTCsl B TOM, 4YTO OOydYarolmMiiCs YYUTCA MPOBOJUTH JIOKA3aTeJbHBIC
pacCyXJIeHUs, CTPOUTh JIOTUYECKHE YMO3aKIIOUEHUS, JIOKAa3bIBaThb HUCTUHHBIC
YTBEPXKICHUSI U CTPOUTh KOHTPHPUMEPHI K JIOKHBIM, MPOBOAUTH PaCCyKIACHUS
«OT TPOTUBHOTO», OTIWYATh CBOMCTBA OT MPU3HAKOB, (POPMYyIHUpPOBATH OOpATHHIC
yrBepxkaeHus. Ocoboe 3HayeHue JJoKa3aTeiabHas JUHUS UMEET ISl YIIIyOJIEHHOTO
M3YUYCHHS] MAaTEMATHKHU.

[lenpto HM3ydeHUS] TE€OMETPUU SIBIIAETCS HCMOJb30BAHUE €€ KaK HHCTPYMEHTA
MPU PEIICHUM KaK MaTeMaTHYECKUX, TaK W NPAKTUUYECKUX 3a7ad, BCTPEUAIOIINXCS
B peanbHOM xu3HU. OOyJaronuiics TOJDKEH HAYYUTHCS OMPEACNATh T€OMETPUUYECKYIO
(burypy, OmuChIBaTh CIOBAMHM YEPTEXK WM PUCYHOK, HAWUTH IUJIOMIAJb 3€MEIBLHOIO
ydyacTKa,  pacCUMThIBaThb  HEOOXOJMMYIO  JUIMHY  ONTOBOJOKOHHOTO  Kabens
uiu TpeOyeMble pa3Mephl rapaxa A aBTomoouss. [Ipu pemennn 3aa4 npakTHYeCcKoro
XapakTepa OOyYarouIuicss YYUTCS CTPOUTh MaTEeMaTHYECKHUE MOJIETU pealbHBIX
KU3HEHHBIX CUTYaIlMi, TPOBOJIUTH BEIYUCIICHUS U OIICHUBATh MOJYYCHHBIN pe3ybTarT.

Oco6eHHOCTh Y4eOHOTr0 Kypca YriTyOJeHHOT0 U3yUEeHHSI TEOMETPUM COCTOUT B TOM,
4TO 00ydYaronuecss He MPOCTO 3HAKOMSATCS C ONPEEICHHBIMUA MOHSATUSMU, & YBEPEHHO
oBiazneBatoT UMHU. CylIeCTBYIOIIME TEMbI MpOrpaMMbl 0a30BOro0 Kypca T€OMETpPUU
M3y4yarTcs Ha Oosiee TUIyOOKOM YpOBHE, a OOydaromiuecs MNpHOOpEeTaoT yMEHUs,
[IOMOTAIOIIMEe UM YBEPEHHO NPHUMEHATh CBOM 3HAHUS HE TOJIBKO B MaTEMaTHKE,
HO U B CMEXHBIX MpeIMeTax, Mpexae Bcero (¢Qu3uke U UHPOpMaTHKE, a TakKkKe
MO0JIb30BaThCA MOTYYECHHBIMHU 3HAHUSIMU MIPU PEIIEHUU MTPAKTUYECKUX 3a/1a4.

CornacHo yueObHOMY iany B 7—9 Kitaccax u3ydaercst yriryOJIeHHBINH y4eOHbIN Kype
«I"'eoMeTpus», KOTOPBI BKIKOYAET CIEIYIOIINE OCHOBHBIE PAa3leiibl COJCPKAHMS:
«Hauana reomerpumn», «TpeyroibHUKN», «OKPYKHOCTb», «UEThIPEXYrOJIbHUKNY,
«ITonobuey, «neMeHThI TpUroHoMeTpumn», «llnomanny», a Takke «MeTo KooOpAuHATY,
«Bektopsy, «IIpeodpa3zoBaHus TUIOCKOCTH.

OO6miee 4uciio YacoB sl M3ydeHUs: ydeOHoro kypca «I'eometpusi», — 306 yacos:
B 7 xnacce — 102 gaca (3 gaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hezieno), B 9
kiacce — 102 ygaca (3gaca B HEJEIIO).
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COILEPKAHUE OBYUYEHMUA

7 KUIIACC

HayaJja reomerpun

Hcropust BOSHUKHOBEHHUS U pa3BUTUA reoMeTpuu. HauanbHble TOHATHS T€OMETPHH.
Touka, mpsimasi, oTpe3ok, iyd. lloHarue 00 akcuome, TeopeMe, MOKa3aTeIbCTBE,
OIPECIICHUN.

B3anMHOE pacnojokeHWe TOYeK Ha npsMoil. l3MepeHue IMHBI OTpe3Ka,
PAcCTOSIHUE MEXAY TOYKAMM.

[Tonynnockocts U yron. Buael yrinos. M3Mepenue BennuuH yrioB. BepTukaibHbie
U CMeXHbIe yrisl. [lapamiensHble U IepneHaUKYISIpHBIE TIpsiMble. PaccTosiHUE OT TOUKH
110 TIpsIMOU. buccekrpuca yria.

Jlomanada. Buael nomassix. JliimHa somaHou. MHoroyronbHuku. Ilepumerp
MHOI'OyroyibHuKa. [IoHsTHE O BBIIYK/IBIX U HEBBITYKJIBIX MHOTOYI'OJIbHUKAX.

[lepBrUYHBIE IPEACTABICHUS O PABEHCTBE (PUTYp, UX PACIIONOKEHUU, CHMMETPHUHU.

[Ipocreiimue noctpoenuss. MHCTpyMEHTHI 111 U3BMEPEHUM U TOCTPOCHHU.

TpeyrojbHuku

Buael  TpEyroiapbHUKOB:  OCTPOYTOJBHBIE, IPAMOYIOJIBHBIE, TYHOYTOJIbHBIE,
paBHOOEpEHHBIE, paBHOCTOpOHHME. MeanaHa, OucceKTpuca 1 BbICOTa TPEYTOJIbHHKA.

PaBenctBo TpeyronpHukoB. IlepBelii ©  BTOpPOW IIPU3HAKH  PaBEHCTBA
TpPEYroJbHUKOB. PaBHOOenpeHHBIE TPEYroJbHUKM M UX cBoicTBa. [Ipu3Hak
paBHOOEPEHHOTO TPEYroJbHUKA. TpeTuil Npru3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOlIEHUsT MEXAYy CTOPOHAMH W yIrjamMu TpeyrojepHuka. HepaBeHCTBO
TpeyroibHuKa. HepaBeHCTBO 0O JIMHE JIOMaHOM.

Cummetpuunbie ¢urypbl. OCHOBHBIE CBOWCTBA OceBOiM cummerpuu. [Ipumepsi
CUMMETPHUU B OKPYKAIOILLEM MUPE.

IHapannensHbie npsaMbie. CymMMa yriioB MHOIOYIroJIbHMKA

[TapannenbHOCTh NPSIMBIX, UCTOPUYECKHE CBEICHUS O MOCTyJaTe EBknuaa u o poiu
JlobaueBCKOr0 B OTKPBITUM HEEBKIMIOBOM TreomeTpuu. CBOHCTBa M MPU3HAKU
napajuielbHbIX NpsAMbIX. CymMMa yrioB TpPeyrojibHHKAa. BHEIIHNE yrilbl TpeyroJbHHKA.
CyMMa BHYTPEHHHMX YIVIOB MHOTOYIOJIbBHUKA M CyMMa BHEIIHHUX YIJVIOB BBIITYKJIOTO
MHOI'OYTOJIbHUKA.

IIpsiMOyroJibHbIE TPEYr0JIbHUKHU

[Ipu3Haku paBeHCTBA MPSAMOYTOJbHBIX  TPEyrojJbHUKOB. llepnenaukyinsp
U HakjJoHHas. CBOMCTBO MeQuaHbl MPSMOYTOJIBHOIO TpPEYIroJbHUKA, IPOBEICHHON
K runotenyse. [IpsMoyroabHblil TPEYroibHUK ¢ yriaoM B 30°.

Okpy:xHOCTH
[ToHATHS OKPYKHOCTH M Kpyra. DJIEMEHThI OKPYKHOCTH U Kpyra: LIEHTp, paauyc,
IAAMETP, XOpAa, WX CBOWCTBA. B3anMMHOE pacronoXeHHe OKPYKHOCTH W MPSMOU.
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KacarenbHas u cekymas K OKpykHOCTH. OKpY»HOCTb, BOIUCaHHas B yroJ. [Ipocreiimme
IIOCTPOEHUS C TIOMOLIBIO IUPKYJIS U JINHEUKU.

I'eomeTprueckue mecta ToYeK

[TonsiTue 0 reoMeTpUYECKOM MecTe ToueK. [Ipumepsl reoMeTpUYecKuX MECT TOUYEK
Ha TUIOCKOCTU. buccekTpuca yria W CepeuHHBIM MEePHEeHAUKYISIP K OTPE3Ky Kak
reoMeTpuyeckue Mecta Touek. OnrcanHas OKpYKHOCTh TPEYToJIbHUKA, €€ LIeHTp. MeToa
r€OMETPUYECKUX MECT TOUYEK MPHU PEIICHUH T€OMETPUUECKHX 3a/1ay.

IHocTpoenus ¢ NOMOLIBIO HUPKYJISA U JUMHEHKH
Uctopuueckue cBeneHusi. OG0CHOBaHUS MPOCTEUIINX OCTPOECHUH, dTalbl 3aa4n
Ha [MOCTPOCHUS, PEIICHUE 3a/1a4 HA IIOCTPOCHUE HUPKYJIEM U JTUHEUKOM.

8 KJIACC

YeThIpexyroJbHUKH

[Tapannenorpamm, ero nNpu3HaKu U cBoicTBa. [IpsMoyroasHuK, poM0, KBaapar, ux
MpU3HAKKU U cBoiicTBa. Tpanenusa. PaBHoOepeHHas Tparenus, ee CBONCTBA U IPU3HAKH.
[IpsimoyrosbHas Tpanenus. CpeaHss TUHUS TPAeI.

Cpennsis nUHHS TpeyrosibHUKAa. MeEToJl yJIBOEGHHMS MeEIHMaHbl TPEYroJbHUKA.
Teopema o0 nepeceyeHUN MeIMaH TPEYTOJIbHUKA.

Teopema Qaiieca, Teopema 0 MPONOPLUUOHANBHBIX OTpe3kax. Teopema BapuuboHa
JUTSI IPOU3BOJILHOTO YETHIPEXYTOJIbHUKA.

LlenTpansHO-CUMMETPUYHBIE (PUTYPHI.

ITonoOue

[Tonobue TpeyrodbHHKOB, Koddduuuent mnonodbus. IlpusHaku noxoous
TpPEyroJbHUKOB. [I[pruMeHeHne mo1o00us Mpy penieHuU reOMETPUIECKIX U MPAKTHUYECKUX
3ajad.

ILnomaanb

ITonstue o mmomaan. CBoiicTBa miomaaei reomerpuueckux duryp. Ipocreiimme
dbopmynbl IS TUIOMIAAM TPEYroJbHUKA, MapajijiejorpaMma, pomMba U Tpameluu.
[Tnomaau nogo6HBIX Guryp. OTHOIIEHHE TIOMIAACH TPEYTrOJIHbHUKOB.

Teopema Ilugaropa
Teopema Iludaropa. IIpumenenue teopembl I[ludaropa mnpu pemenun
MPaKTUYECKUX 3aJ1a4.

DJieMeHTbI TPUTOHOMETPUH

CuHyC, KOCWUHYC, TaHI€HC U KOTAaHT€HC OCTPOro yrja MPsSMOYTOJBHOTO
TpeyroibHUKa. Tpuronomerpuueckue ¢ynkinuu yriaoB B 30° 45° u  60°
[IpomoprimoHaibHBIE OTPE3KHU B MPSMOYTOJIEHOM TPEYTOJIbHUKE.

Y1ibl 1 4eTbIPpeXyroJlbHUKH, CBA3AHHbIE ¢ OKPY/KHOCTBIO
BrnmcanHble M LEHTpaJbHBIE YIUIBL, YIOJI MEXAY KAacaTeIbHOM M XOPAOW. YTIIBI
MEXKly XOpAaMH U CEKYIIMMH. BIMCaHHbIE U ONMCAHHBIE OKPY>KHOCTH TPEYTOJbHUKA
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U 4YeThlpexyrojbHUKU. CBOWCTBA M NPU3HAKK BOUCAHHOTO YETHIPEXYTOJIbHUKA.
B3anmHoe pacronoxeHnue naByX OKpyxkHoctei. Kacanme oxpyxknocteir. OOmue
KacaTeJIbHbIE K IBYM OKPYXHOCTSIM.

9 KVIACC

Peuienne Tpeyro/ibHUKOB

Cunyc, kocuHyc, TanreHc yriaoB oT 0° mo 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
ToXJaecTBO. PopMyIbl mpuBeAeHUs. PemieHune TpeyronbHUKOB. TeopeMa KOCHHYCOB
U Teopema CHHYCOB. PelieHue NpakTUYECKUX 3a/lad C HCIOJIb30BAHUEM TEOPEMBI
KOCHHYCOB U TE€OPEMbI CHHYCOB. PelieHue 3a1a4 reoMeTpu4ecKoil ONTHKH.

Tpuronomerpudeckue Gopmymbl s MIIOLMIAAN TPEYTroJbHUKA, MapaieorpaMma,
pomba, Tpaneuuu. @Dopmyna ITepona. @opmyna  IUIOMAAM  BBIMYKIOTO
YeThIPEXyTOJIbHUKA.

IloxoOue TPeyroJIbHUKOB

Xopasl U MOAOOHBIE TPEYTrOJIbLHUKH B OKPY)KHOCTH. TeopeMa O MpOW3BEICHUH
OTPE3KOB XOpJl, TEOPEMBI O MPOU3BEIACHUMU OTPE3KOB CEKYIIMX, TEOpEMa O KBaJpare
KacareylbHOU. [IpuMeHeHue Ipu pElmIeHUM TeOMETpPUYECKuX 3anad. Teopembl UeBbl
u MeHnenas. IloHaTre 0 rOMOTETHH.

MeTtoa koopauHaT

VYpaBHeHUe TPSMO HA MIIOCKOCTH. YTJI0BOU KOADPUITMEHT ¥ CBOOOIHBIN YIICH, UX
reOMETPUYECKUl CMBICH. [lapanienbHOCTh M MEPHEHIUKYISIPHOCTh MNPSIMBIX (Uepe3
YTII0BOM KO3 (ULIUEHT).

YpaBHeHHE OKPYKHOCTU. HaxokneHue nepecedeHurd OKPYKHOCTEW WM IPSAMBIX
B KoopauHarax. @opmyina pacCcTosHUS OT TOYKM 10 npamou. Iliomans
napajuieiorpaMmmMa B KOOpAMHATaxX, IMOHATHE 00 OpPHUEHTUPOBAHHOM IUIOLIA/IM.
[IpumeHenne merodga KOOpPAMHAT B MPAKTUKO-OPUEHTUPOBAHHBIX TIE€OMETPUYECKHUX
3a/1ayax.

BekTopsl

Bektopet Ha mockoctu. CroxkeHWEe W BBIUMTAHME BEKTOPOB — IMpaBUiia
TPEYroJibHUKa W MapajuiesiorpaMMa. YMHOXXEHHE BEKTOpa Ha 4yucio. KoopauHaTs
BekTopa. CloXXKeHME U BBIYMTAHHWE BEKTOPOB, YMHOXKEHME BEKTOpa Ha YHUCIO
B KoopauHartax. [[puMmeHeHne BeKTOpoB B (pU3HKE, IICHTP Macc.

[Tonsitue o 6aszuce (Ha MIOCKOCTH). Pasznoskenusi BEKTOpoB 1o 6azucy. CkaispHoe
MPOU3BEACHUE BEKTOPOB, T'€OMETPUYECKUM CMBICII M BBIPAKEHUE B JEKAPTOBBIX
KoopauHatax.  JIMCcTpuOyTMBHOCTH  CKajsipHoro  mpousBeaeHus.  CkamsipHoe
Mpou3BeJieHuEe U mpoenupoBaHue. [I[puMeHeHne CKalsipHOrO MPOU3BEAEHUSI BEKTOPOB
JUISl HAaXOXKJIEHUS JUIMH W YTJoB. PelieHwe reoMeTpuyeckux 3ajJady C I[OMOIIbIO
CKaJIIPHOTO TPOU3BEACHHUS.
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JIJINHA OKPYKHOCTH M IUIOIIAb Kpyra

IIpaBuibHBIE MHOTOYTOJNIBHUKH. J[nmHa OkpykHOCTH. I'pamycHas um panuaHHas
Mepa yrIila, BBIUMCIEHUE UIMH 1yT OKpykHOocTel. [lnomane kpyra, cexropa, cerMeHTa.
Hcropuueckue cBeeHUs 00 M3MEPEHNUHN JUIMHBI OKPYKHOCTH U TUIOLIAAHN Kpyra.

JIBMKeHMSI IJIOCKOCTH

Lentpanbhas cummetpus. LlenrpansHo-cummerpuunsie purypsl. [loBopot. OceBast
cuMmmeTpusi. OUTypbl, CAMMETPUYHBIE OTHOCUTEIIBHO HEKOTOpOoU ocu. [lapannenpHbiin
IIEPEHOC.

[TonsiTe nBUxkeHHs U ero cBoiicTBa. PaBenctBo ¢uryp. [Ipossrenus cummerpun
B IIpUPOJE, JKUBOIIMCH, CKYJIBITYype, apxuTekrype. Kommosumuu [aBUKEHUN
(mpocreiimue npumepsl). [IpumeHeHne B reOMETpUUECKUX 3a7auax.

IHPEAMETHBIE PE3YJIbTATBI

[IpenMeTHble pe3ynbTaThl OCBOCHHUS MpOrpaMMbl Y4eOHOro Kypca K KOHILY
o0yueHus B 7 KJacce.

Pacnio3HaBaTh M3yueHHBIE T€OMETpUUYECKUE (DUTYPBI, OMPEACNATh WX B3aUMHOE
pacrojiokeHue, u300pakaTb T'E€OMETPUYECKUE (UTYPHI, BBINOJHITH  UYEPTEKHU
[0 YCJIOBHIO 3a1aud. V3MepsTh JMHEWHbIE W YIJIOBbIE BEIWYMHBL. Pemare 3amaudn
Ha BBIYMCJICHUE JUIMH OTPE3KOB U BEJIUYUH YIJIOB.

[IpoBOAMTE TPUKHIKY W OLEHKY JIMHEHMHBIX W YIVIOBBIX BEJIIMYMUH IIPEIMETOB
B PEAJILHOM JKU3HU, Pa3MEPOB MPUPOIHBIX 00BEKTOB. Paznuyare pazmepsbl 3TUX 0OHEKTOB
T10 TIOPSAJIKY BEJIUYUHBI.

CTpouTh 4epTEXKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCS MpU3HAKAMH PABEHCTBA TPEYTOJbHUKOB, UCIOJIb30BATH MPU3HAKU
Y CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a7a4.

[IpoBOAUTE JIOTMYECKUE PACCYKIEHUS C UCIOJb30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonp30oBaThCs  OpU3HAKAMUA  PABEHCTBA  MPAMOYTOJBHBIX  TPEYrOJIBHUKOB,
CBOMCTBOM MEJHMAaHbI, MPOBEACHHOW K THUIIOTEHY3€ MNPSMOYTOJIBHOIO TPEYroJIbHUKA,
B PELLIEHUN I'€OMETPUYECKUX 3a1a4.

Onpenenars NapajjieIbHOCTh MNPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 0Opa3yer
¢ HUMH cekymas. Onpenenars NapajuleIbHOCTh MPSMBIX C NOMOIIBIO PABEHCTBA
PACCTOSTHUM OT TOYEK OAHOM MPSAMOU A0 TOUYEK APYTrOU MPSIMOM.

Pemate 3amaun Ha KieTyaToi Oymare.

[IpoBOUTH BHIYKMCIICHUS W HAXOJWTHh YUCIIOBBIC M OYKBEHHBIC 3HAYCHHS YTJIOB
B TE€OMETPUYECKHUX 3aa4aX C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJbHHUKOB
U MHOTOYTOJIbHUKOB, CBOWCTB VIJIOB, OOpa30BaHHBIX TMPU TEPECEUCHUH JBYX
[apaJlIeIIbHBIX IPSAMBIX CEKYIEe. PemaTth nmpakTuyeckre 3a1a4u Ha HaX0KACHHUE YIJIOB.
Bnanets noHsiTuEM «reomMeTpudeckoe Mecto Touek» (nanee - 'MT). Onpenensith
OMCCEKTPUCY yIJia U CePeAUHHBIN nepneHAuKyYIsp K oTpe3ky kak ' MT. Ilonb3oBaThcs
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nonatueM I'MT mnpu nokasarenbcTBE r€OMETPUYECKUX YTBEPKACHUN M IIPU PELICHUU
3a1ad.

@OopMyIMpOBaTh OINPEACICHUs] OKPYKHOCTM M Kpyra, XOpIAbl M JHaMeTpa
OKPY’KHOCTH, YBEPEHHO BIJIAJIETh UX CBOMCTBAMU. Y METh JIOKA3bIBATh U IIPUMEHATH 3TU
CBONMCTBA IIPU PELICHNUU 3a/1a4.

Biiamers moHsATHEM OIMCAaHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOIUTh
ee 1eHTp. Jloka3plBaTb M HCIONB30BAaTh (PAKTBI O TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYTrOJIbHUKA IIEPECEKAOTC B OJHOW TOYKEe, U O TOM, YTO CEPEINHHBIE
IIEPIICHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OTHOM TOUKE.

Biagere NOHATHMEM KacaTelbHOM K OKPYKHOCTH, TIIOJIB30BAThCS TEOPEMOMU
O MEPIEHIUKYISIPHOCTH KacaTElIbHOW M pajguyca, MPOBEAECHHOIO K TOYKE KacaHHS.
JI0Ka3pIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPYKHOCTH, IIPOBEICHHBIX U3 OJTHOU
TOYKH, U IIPUMEHATH 3TO B PEIICHUU I'€OMETPUYECKUX 3a/1a4.

JIoKa3pIBaTh U IPUMEHATH POCTEUIINE FEOMETPUYECKUE HEPABEHCTBA, IOHUMATh
UX IPAKTHYECKUN CMBICIL.

[IpoBOIUTE OCHOBHBIE T'€OMETPUYECKHE ITOCTPOCHUS C IOMOLIBIO LHPKYJIIS
Y JIUHEUKHU.

[IpenMeTHBIe peE3ynbTaThl OCBOCHHS MPOrpaMMbl Y4eOHOTO Kypca K KOHITY
oOyueHus B 8 KJacce.

Pacnio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBHI, IT0JIb30BATHCS
UX CBOMCTBaMU IIPHU PELIEHUU T€OMETPUYECKUX 3a1a4. Pa3nuyars Npu3HAKy U CBOMCTBA
napajiejaorpamma, pomoa U npsIMOyrojibHUKA, JOKa3bIBATh UX U YBEPEHHO NPUMEHSTh
MIPU PELIEHUU TEOMETPUUYECKUX 3a/1a4.

Hcnonb30BaTh CBOMCTBA TOUKHU NIEPECEUCHUS MEIUAH TPEYTOJbHUKA (LIEHTpa Macc)
B PEIICHUH 33]1a4.

Brnagete moHsATHEM CpelHEW JIMHUU TPEYroJbHUKA M Tpamnelud, TPUMEHSITh HUX
CBOWMCTBA IpHU pELICHWM TeoMeTpuueckux 3anad. lMcnonp3oBare teopemy Daneca
Y TEOPEMY O MPONOPLUUOHAIBHBIX OTPE3KaX, MPUMEHSATh UX JJIsl PEIICHUS MPAKTUYECKUX
3a1ad.

Pacno3HaBaTh 1IEHTpaJbHO-CUMMETPUYHBIE (PUTYPBI U HUCHOJIB30BATh X CBOMCTBA
IIPU PELLIEHUH 3a/1a4.

Brnagere nOHATHSIMEM TOHOOMS TPEYroOJbHUKOB, Ko3(dduimenta mnoaoodus,
COOTBETCTBEHHBIX JJIEMEHTOB TMOJOOHBIX TPEYroJbHUKOB. lMeTh mpencTaBieHue
o0 mpeoOpa3zoBaHMK TOMO0OMS U O TOMO0OHBIX Qurypax. [lomp3oBaThcsi mpu3HAKAMU
noj00usl TPEYroJIbHUKOB TMpPU PEHICHHWH TeOMETpUYecKux 3anad. Jloka3piBaTh
Y TNPUMEHITh OTHOLIEHHS MPONOPLMOHAIBHOCTH B MPSMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumeHsTh MOA00KE B MPAKTUUECKUX 33auax.

BbIBOIUTE M MCMOIB30BATh MpOcTerIe GOpMysbl AJis IUIOIIAAN TPEYTONIbHUKA,
napajuiesiorpaMma, pomoa u Tpaneuu. Beraucasate (pa3auuHbIMHU CIOCOOAMHM) TITOIIAh
TPEYroJIbHUKA W IO MHOTOYTOJBHBIX (uryp (mosian3ysich, i€ HEOOXOIUMO,
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KaJIbKYJIITOPOM). 3HaTh OTHOIIICHHE 1 (V1IN (S 0T00HBIX buryp
Y IPUMEHSATDH NP PEIICHUH 3a/a4. [I[pUMEHATh NOJydeHHBIC YMCHHS B TPAKTHUSCKUAX
3aavax.

[Tonb3oBatbest  Teopemoit  ITudaropa s pelleHHss  TeOMETPUYECKHUX
U TIpaKTHIecKuX 3amad. CTpOUTh MaTEMaTHUECKYIO0 MOJCIb B MPAKTHYCCKUX 3ajadax,
CaMOCTOSITENILHO MPOBOUTH YEPTEIK U HAXOAUTh COOTBETCTBYIOIINE JTHHBI.

Bragers MOHATHEM BIIMCAHHOTO M IEHTPAJILHOTO yTJja, yIila MEXy KacaTelbHOU
U XOPJIOW, ONTUCAaHHOW M BITMCAHHOW OKPY>KHOCTH TPEYTOJbHHMKA W YEThIPEXYTOJIbHUKA,
IPUMEHSTh UX CBOMCTBA MPHU PELICHUH 3a/1a4.

[TprMEHSTH MMOJyYEeHHbBIC 3HAHHUS Ha IIPAKTHKE — CTPOUTh MATEMATHUYCCKUE MOICIIH
Ul 3aJad  peaNbHOM JKM3HM H IPOBOAMTH COOTBETCTBYIOIIHME BBIYMCICHUS
C TPHMCHECHHEM ITOJ00MS ¥ TPHUTOHOMETpHUH (TOJB3YACh, TJIe HEOOXOIHUMO,
KaJIbKYJIITOPOM).

[IpenMeTHBIe peE3ynbTaThl OCBOCHHS IIPOrpaMMbl y4eOHOrO Kypca K KOHILY
oOyueHus B 9 KJjacce.

3HaTh TPUTOHOMETpPUYECKHE (YHKIHMH OCTPBIX YIJIOB, YMETh HAXOJIUTh C HX
NOMOUIbIO  Pa3jMyYHbIE DJIEMEHTHl IPSMOYIOJIBHOIO TPEYroJbHUKA («pEeLICHHE
MPSIMOYTOJIBHBIX TPEYrOJIbHUKOB»). Haxomauth (C MOMOIIBI0 KAJIbKYJIATOPa) JIHHBI
Y YTJIbI 1Sl HETAOJMYHBIX 3HAYEHUH.

[Tonb30BaTbes  (opMyslaMd TPUBEIEHUS M OCHOBHBIM TPUTOHOMETPUYECKUM
TOXIECTBOM  JUII HAaXOXICHUA COOTHOLIEHUHW MEXAY TPUTOHOMETPUYECKUMMU
BEJIMYMHAMU.

Jloka3plBaTb TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, NPUMEHATh MX
JUTSI HAXOXKIACHUST Pa3TUYHBIX 3JIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJIbHUKOBY),
IIPY PELIEHUU TEOMETPUUECKUX 3a1ay. [[puMeHATh MoydeHHbIE 3HaHUS NPU PELICHUN
MMPAKTUYECKUX 3a]a4.

[IprMeHATh TPUTOHOMETPUIO B 3aJadax HA HAXOXKACHUE IUIOLIAAN, BBIBOIWTH
W BIAJETh TPUTOHOMETPUUECKUMHU (opMylTaMyd I IUJIOMIATU  TPEYTOJIbHHKA,
napauieiorpaMma, pomOa, Tpareuuu, BBIBOJUTh U TpUMEHATh (opmyny ['epona
1 (hopMymy IS TUIOIIAJAH BBITYKIJIOTO YETHIPEXYTOJbHUKA.

NmeTp npeacTaBieHne 0 TOMOTETHH, IPUMEHSATH B IPAKTUYECKUX CUTYAIUAX.

Hcnons3oBath Teopembl UeBbl 1 MeHenas rpu peieHuu 3aaad.

Hcnonb30BaTh TEOPEMBI O BIIUCAHHBIX yIrilaX, YIJIaX MEXY XOpJaMu (CEKYIIMMH)
U yrjae MexJy KacaTeIbHOM M XOpAOW IIpHM PEIIEHWHM TEOMETPUYECKUX 3a1ad.
JIoKa3pIBaTh U IPUMEHATH TEOPEMBI O MMPOU3BEAECHUN OTPE3KOB XOPJ, O MPOU3BEACHUN
OTPE3KOB CEKYLIMX, O KBaJIpaTe KacaTeIbHOM.

Brnanets moHsiTHEM KOOpPAMHAT Ha TUIOCKOCTH, padOTaTh C ypaBHEHUEM MPSIMOU
Ha IJIOCKOCTH. BnajeTh MOHATUSMHU YIJIOBOTO KO3(p(ULKMEHTa U CBOOOAHOTO 4JIECHA,
MOHUMATh UX T€OMETPUUECKHI CMBICI U CBA3b YIIIOBOTr0 KO3(hPHIIMEHTa C BO3paCTaHUEM
u yObIBaHMEeM IMHEWHOW (YHKIHMH. YMETh peniaTh METOJOM KOOPAMHAT 3a/1ayH,
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CBA3aHHBIE C NAPAUIEIBHOCTBIO M MEPHNEHANKYISPHOCTBIO MPSAMBIX, NEPECEUCHHEM
IPSIMBIX, HAXOXKJACHUEM TOUYEK IIEPECCUCHUS.

BBIBOIUTE M BIAJETh YPABHEHUEM OKPYKHOCTH. MCIIOJIB30BaTh METOJ KOOPAUHAT
JUIA HAXOXJECHUS NEPEeceUeHUM OKpYXHOCTed M MpsAMbIX. Brnanets ¢opmynamu
pPAcCTOSIHUS OT TOYKHM A0 MPSAMOi, IUTOIIAM NapajiesorpaMma B KOOPAUHATAX, UMETh
HOHATHE 00 OpHUEHTUpOBaHHOW IuIomanu. I[losb30BaTbcs METOOOM KOOPAMHAT
Ha TUIOCKOCTHU, IPUMEHSTh €ro MPU PEIICHUN T€OMETPUUYECKUX U MPAKTUYECKHUX 3a/ad.
IIpuMeHATh METOX KOOpAMHAT B IPAKTUKO-OPUEHTHPOBAHHBIX TI'€OMETPUYECKHUX
3aJa4ax.

BrageTs noHATHEM BEKTOpa. YMETh CKJIa/JbIBATh U BHIYMTATh BEKTOPHI, YMHOKATh
Ha 4YHUCJIO, BIAAETh NPABWIAMM TPEYroJbHHKA W HapajuiesorpamMa. Biagerts
MPaKTUYECKUMH MHTEPHPETALHUSIMU BEKTOPOB. YBEPEHHO MOJb30BATHCS KOOPAUHATAMH
BeKTOpa. BiianeTs ciokeHreM u BBIMUTaHUEM BEKTOPOB, YMHOKEHHEM BEKTOPA Ha YUCIIO0
B KOOPJIMHATAX.

WNmetrs mnpencraBineHue o Oasuce (Ha miockoctu). PackiaaeiBaTh BEKTOPHI
no ©Oasucy. PackimagpiBaTh  BEKTOPbl CHJI € TOMOIIBIO  IPOCLHUPOBAHUS
Y TPUTOHOMETPUYECKUX COOTHOLIEHUM. [[pUMEHSTh MOTyYeHHbIE 3HAaHUS B IPOCTEMIINX
(du3nUecKux 3a1adax.

Brnagete TOHATHEM CKaJIspHOTO TMPOU3BEIECHUS BEKTOPOB, IIOHMMAaTh €ro
IF€OMETPUYECKUNA CMBICI M YBEPEHHO IIOJIb30BATHCS €0 BBIPAXKEHUEM B JEKAPTOBBIX
KOOpJIMHATaX. 3HAaTh JUCTPUOYTUBHOCTH CKAJISIPHOTO MPOU3BEIAEHUS U €ro CBS3b
¢ npoeuupoBaHueM. [I[pUMEHITh CKaIsApHOE IPOU3BEACHUE BEKTOPOB ISl HAXOXKACHUS
JUIMH 1 YTJ10B. PemaTte reoMeTpuieckue 3aauu ¢ MOMOUIBIO0 CKAJIIPHOTO MPOU3BEICHHUS.
Hcnonb30BaTh CKaNspHOE MPOMU3BEECHUE BEKTOPOB B alNreOpandyeckux U (PU3MYecKux
3aJa4ax.

BiiageTs NOHATHSMH MPAaBUJIBHOTO MHOTOYTOJIBHUKA, IMHBI OKPYHOCTH, JAJIMHBI
YT OKPYKHOCTH W PaJMaHHON MEpHhI yrila, BBIYUCIATH IUIOMIAAb Kpyra U €ro 4acTei.
[lonumate cMmbicn yucina 7. IlpUMeHSATH MOJSydYEeHHbIE YMEHUS NpH pEUICHUH
MPAKTUUECKHX 3a/1a4. 3HaTh HCTOPUUECKUE CBEIACHHSI 00 N3MEPEHUH JJIMHBI OKPY>KHOCTH
Y TUIOIIAHU KpyTa.

NMmeth mipeAcTaBieHre O NMpeoOpa3oBaHUU IUIOCKOCTH, O ABWXKeHUsAX. HaxoauTsb
OCH, ILIEHTPhl CHUMMETPUU (QUIyp, LEHTPHl TOBOPOTA, HAXOAUTh KOMIIO3ULIUU
npoctemx mnpeoOpa3oBaHuil. IIpUMEHSATh JBHXKEHHSI IUJIOCKOCTH TMIPU PEIICHUU
r€OMETPUYECKUX 3a]aY.

IIpuMeHSATH MOTy4YEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MaTEMaTHYECKHE MOJEIIN
JUIsE  3a7a4  peajbHOM JKM3HM W TPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHUS
C TNpUMEHEHHEM TOoA00MsS W TPUTOHOMETPUYECKUX (YHKIHUM (MONIB3YyACh, TJe
HEO00XO0IMMO, KATBKYJISITOPOM).
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7 KUIIACC
Hasanue paznena KommuectBo OcHOBHBIE BU/IBI J€ATETLHOCTH
OcHOBHOE coziep>KaHne
(Temnl) Kypca 4acoB o0yJaronuxcs
Hauana reomerpun. 28 Hctopust BOSHUKHOBEHUS 3HAKOMUTBCS C UCTOPUEN Pa3BUTHS

IIpocreitmme
reoMeTpudeckre (Gurypsl

1 uX cBoicTBa. I3Mepenue
r€OMETPUYECKUX BEJIMYHH

Y Pa3BUTHUSI TEOMETPUHU.
HauvanbHble NOHATHS TEOMETPUM.
Touka, npsimasi, OTPE30K, JIyY.
[Tonsatue 06 akcrome, TeopeMe,
JIOKA3aTENbCTBE, OMPEICICHNH,
CBOWCTBE, IPU3HAKE.

B3auMHOe€ pacronoxeHue Touek
Ha npsMou. M3mepenue IHeI
OTPE3KA, PACCTOSTHUE MEXKITY
TOYKaMHU.

[TonymnockocTh U yroJi. Buast

yri10B. FI3MepeHune BEIMYrH YTII0B.

BepTtukanbHble U CMEXKHBIE YIUIBL.
[TapannensHbie

Y [IEPIICHIUKYJISIPHBIE TIPSIMBIE.
buccekrpuca yrna.

JlomaHnas. Buapl nomaHbIX. [[mHa
JIOMaHOW. MHOTOYTOJIbHUKH.
[IepumeTp MHOTOYTOJIBHUKA.

r€OMETPUH, TPUMEHEHUEM T€OMETPUU
B PEAIBLHOM KU3HU.

DopMyIUpPOBATH OCHOBHBIE IMOHSTHUS,
ONPENIECIICHNS U aKCHOMBI.

Pacnio3HaBaTh U3y4eHHbIE
reoMeTpudecKkue GUrypsl, OnpeaesTh UxX
B3aMMHOE PACIIOJIOKEHUE, BBITIOJIHATh
YEpTEeXK M0 YCIOBUIO 3aJa4U.

N3MepsTh TMHEWHBIE U YTIIOBBIE
BEJIMYMHBI TEOMETPUUECKHUX

U TIPAKTUYECKUX OOBEKTOB.

OnpenensiTe «Ha IJ1a3» pa3MepPbl peaIbHbIX
00BEKTOB, MTPOBOJIUTH TPYOYIO OLIEHKY UX
pa3MepoB.

Pemiats 3aaun Ha BBIYUCIIEHUE AJIUH
OTPE3KOB U BEJINYMH YIJIOB.

Pemath 3agaun Ha B3aUMHOE
pacnoJioKeHNe reOMETPUIYECKUX (puryp.
[IpoBouTh KiTacCUPUKALIUIO YTIIOB,
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[TonsiTHE O BBITYKIIBIX

Y HEBBIMYKJIBIX MHOTOYTOJIbHUKAX.
HNHCcTpyMEHTHI 17151 UBMEPEHU

Y ITIOCTPOECHUM

BBIYHCIISITH IMHENHBIE U YTJIOBBIE
BEJIMYUHBI, IPOBOIUTH HEOOXOIUMbIE
JI0KA3aTEIbHBIE PACCYKICHUSI.

Bbraucnsats nepumerpsl npocTeriimx Guryp,
JIOMaHBbIX.

PaznuyaTe BRIMYKIIBbIE U HEBBIITYKIIbIC
MHOTOYTOJIbHUKH, PaBHBIE (PUTYPBHI.
[TIpoBOAMTE IPOCTENIIINE TOCTPOEHUS

Y U3MEPEHUS C IOMOILBIO HHCTPYMEHTOB

TpeyronbHUKU

19

Menuana, OuccekTpuca 1 BbICOTa
TPEYTOJIbHHKA.

PaBeHCTBO TpeyrosbHUKOB.
[IepBbIit 1 BTOpOW PU3HAKH
PaBEHCTBA TPEYTOJIbHUKOB.
PaBHOOEIpeHHBIE TPEYTOJIbHUKH
U ux cBouctsa. [Ipu3nak
paBHOOEPEHHOTO TPEYTOJIbHUKA.
Tperunii npu3HaK paBEHCTBA
TPEYTOJIbHUKOB.

@urypsl ¢ 0CEBOY CHMMETPUEN.
[Ipumepsl cummerpun

B OKPY’KaIOILIEM MUpE

Pacno3HaBaThe napsl paBHBIX
TPEYTrOJIHLHIUKOB HA TOTOBBIX YepTEkKaX
U Ha KJIeT4aToi Oymare (C ykazaHueM
MPU3HAKOB).

OmnpenensiTh Tapbl PaBHBIX TPEYTOJILHUKOB
B T€OMETPUUYECKUX KOH(PHUTYpaIusix
(c ykazaHueM MPU3HAKOB).

BreiBoauTh ciencTBus (paBEHCTB
COOTBETCTBYIOIIHUX AJIEMEHTOB)

U3 PaBEHCTBA TPEYTOJbHUKOB.
Hcnonp30BaTh MpU3HAKK PAaBEHCTBA
TPEYTOJIHHUKOB B PEIICHUH
reOMETPUUYECKUX 3a/1a4.
dopMyaMpoBaTh ONpeACTICHUsS
OMCCEKTPHUCHI, BBICOTHI, METUAHBI
TPEYroJbHUKA; CEPETUHHOTO
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IIEPIICHIUKYJIPA OTPE3KA; IEPUMETPA
TPEYTroJbHUKA, OCH CHMMETPHUH (DUTYPBHI.
Pacno3naBath hurypsl ¢ oceBoi
CUMMETPHUEM.

Paznuuars noHATHS CBOMCTBA U TPU3HAKA,
(bopMyIPOBATH COOTBETCTBYIOITHE
JIOTUYECKNE YTBEPKIACHHUSI.

Jloka3pIBaTh U MPUMEHSTH CBOMCTBA

U TIPU3HAKU paBHOOEIPEHHOTO
TPEYTOJIbHUKA B PEILICHUH
r€OMETPUYECKHX 3a/1a4.

Crpouts yepTexu, pemars 3a1a41

C IIOMOUIBIO HAXO0KJIEHUS PABHBIX
TPEYTOJIBHUKOB.

Hcnonb3oBaTh HUPPOBHIE PECYPCHI

JUUISL TOCTPOEHUM U UCCIIEIOBAHUS CBOMCTB
n3y4aeMbIX (UTyp U KOH(UTypaLuii

[TapannensHoCcTh. CymMma
YTJI0B MHOTOYTOJIbHUKA

15

[TapannenbHOCTh NPAMBIX.
CBoiicTBa M IPU3HAKU
NapaJlJIENbHBIX IPSIMBIX.

CyMMa yTi0B TpEyroJabHUKA.
BHemHue yribl TpeyrojabHUKA.
CyMMa BHYTpPEHHUX YTJIOB
MHOTOYTOJIbHUKA U BHEITHUX YTJIOB
BBIYKJIOTO MHOT'OYT'OJIbHUKA

DopMyIHpPOBATH MOHATHE MAPATIIETbHBIX
NPSAMBIX, HAXOJUTh IPAKTUYECKUE
IPUMEPBI.

3HAKOMUTBCS C UCTOPUEN Pa3BUTHS
reOMEeTpHUH, NATHIM nocTynatomM EBknnna,
3HaueHueM padbot JlobaueBckoro.
N3yuaTh CBOICTBA yT0B, 00pa30BaHHBIX
IIPU [IEPECEUCHNH MTapaJUICIIbHBIX MPSAMBIX
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CEKYIIEH.

IIpoBOAUTE NOKA3aTENBCTBA
MAPAJUICITBHOCTH JIBYX MPSIMBIX

C MOMOIIIBIO YTJIOB, 00pPa30BaHHBIX

MIpY NIEPECEUECHUN ITUX MPSAMBIX TPEThEU
IIPSAMOM.

Paznuyath CBOMCTBA ¥ MPU3HAKU
MAPAJIICITBHBIX MPSIMBIX, TPUMEHSTh UX
MIPY PEIICHUU FT€OMETPUUECKUX 3a]1a4.
Beruuciisite cyMMy yIiioB TPEYTOJIbHUKA,
CyMMY BHYTPEHHUX YTJIOB
MHOTOYTOJIbHUKA U BHEITHUX YTJIOB
BBINTYKJIOTO MHOTOYTOJILHHUKA.
HaxoauTpe 4ucioBbie U OyKBEHHBIE
3HAYCHUS YTJIOB B TCOMETPUUYECKHUX
3a7a4ax C UCIOJIb30BAHUEM TEOPEM

0 CYMME€ YIJIOB TPEYTOJIbHUKA

Y MHOTOYTOJIbHUKA.

[IpuMeHATH OTy4YEHHBIE 3HAHUS

MIPY PEUICHUU T€OMETPUYECKUX 3a1a4

IIpssmoyrosibHbIE
TPEYrOJIbHUKU

[Ipu3Haku paBeHCTBa

IPSAMOYTOJIbHBIX TPEYTOJIbHUKOB.

[TeprieHaUKYISIp ¥ HAKJIOHHAS.
CBOHMCTBO MEIMAHBI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,

Jloka3pIBaTh NpU3HAKU PABEHCTBA
MPSMOYTOJIBHBIX TPEYTOJIbHUKOB.
Onpenensats napsl paBHbIX
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

Ha KJIeTYaTol Oymare u B reOMETpUYECKUX
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IIPOBEJICHHON K TUIIOTEHY3E.
[IpsAMOYTOJIBHBIN TPEYTOJIBHUK

¢ yriom B 30°

KOHUTyparusx (¢ ykazaHueM IMPU3HAKOB).

Hcnonb30BaTh NpU3HAKKA PABEHCTBA
MPSAMOYTOJIbHBIX TPEYTOJIbHUKOB,
HEPABEHCTBO O HAKJIOHHOM

Y IEPIICHINKYJISIPE B PEIICHUN
F€OMETPUYECKUX 3a]1a4.

Jloka3bpIiBaTh CBOMCTBO MEAUAHBI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
IIPOBEJICHHOM K TUIIOTEHY3E,

Y COOTBETCTBYIOIIUN MIPU3HAK;
CBOICTBA U MMPU3HAKH MTPSIMOYTOJIBHOTO
TpeyroJibHuKa ¢ yriom B 30°.
[TpuMeHSTh NOTYyYECHHBIE 3HAHUS

MIPY PEIICHUU FT€OMETPUUECKUX 3a]1a4.
Pemats 3a1aum Ha MpUMEHEHNE CBOKCTB
MPSAMOYTOJIBHOTO TPEYTOJIbHUKA.
Hcnonb30BaTh NONTYyYECHHBIE 3aa41
MPU PEIICHUU MPAKTUYECKUX 3a]1a4

I'eomerpuyeckue
HEPABEHCTBA

CooTHonIeHUs MEXAY CTOPOHAMHU
Y yTJaMH TPEYTrOJIbHUKA.
HepaseHcTBO TpeyronapHuKa.
HepageHncTBO 0 qymHe TOMaHOM.
HepasenctBo Mexny
NIEPIIEHANKYJIIPOM U HAKJIIOHHOMU.
PaccrosiHue ot TOUKM 10 npsIMOit

BriBoauTh npocTenime reoMeTpuIecKue
HEPABEHCTBA, IOHUMATh UX IPAKTUYECKUX
CMBICIL.

Hcnonp30BaTh JOKa3aHHbIE
reOMETPUYECKUE HEPABEHCTBA,
CUMMETPHIO B PELLICHUHU 3a1a4
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OKpy>KHOCTb. 18 OKpy>KHOCTb, XOPJIbI U TUAMETPBHI, @OopMyIMpPOBATH OIIPEAECICHUSA .

I'eomerpuueckue mecra UX CBOMCTBa. B3anmHoe OKPY’KHOCTH, XOPJIbl, AUAMETPA U

touek. [Toctpoenus PaCIIOJI0KEHUE OKPYKHOCTH KacaTeJIbHON K OKPYXHOCTH.

C TIOMOIUIBIO IIUPKYIIS u npsimoii. KacarenpHas u cexymas | M3ydarh ux CBOKMCTBA, IPU3HAKH,

Y JTMHENKN K OKPY>KHOCTH. MOCTPOEHUE YEePTEKEN.
OKpy>XHOCTb, BIUCAHHAS B YTOJL. HccnenoBarb, B TOM YUCIE UCTIONB3YS
[ToHsiITHE O TEOMETPUYECKOM MECTE | LIU(PPOBBIE PECYPCHI: OKPYKHOCTb,
Touek. [[puMepbl reoMeTprUYeCcKUX | BIMCAHHYIO B yTOJ; LIEHTP OKPYKHOCTH,
MECT TOYEK Ha IIOCKOCTH. BIIMCAHHOW B YT'OJI; pABEHCTBO OTPE3KOB
OnucaHHas OKpy>XKHOCTb KacaTelbHbIX.
TPEYrOJIbHUKA, €€ LECHTP. OBnazieBaTh MOHATHUEM OIMCAHHOM
Metoa reoMeTpru4eCcKIuX MECT OKPYXHOCTH TPEYTOJIbHUKA.
TOYEK MPH PELICHUN @opMyIMpPOBATH JTAIIbI 33/1a4
r€OMETPUYECKUX 33]1aY. Ha OCTPOEHUE (MIOCTPOCHHUE,
O6ocHOBaHUS TPOCTEHIITNX JI0Ka3aTeNbCTBO, UCCIICIOBAHMUE),
IIOCTPOEHUH, 3TaIIbI 3a/1a41 MPOBOJIUTH 33/1a4u Ha MOCTPOCHHUE,
Ha [MOCTPOEHUS, pELICHUE 3a/1a4 OCYUIECTBJISITh OCHOBHBIE TOCTPOEHUS
Ha IOCTPOEHUE LIUPKYJIEM LHUPKYJIEM U JTUHEHUKOU.
Y JIMHENKOU 3HAaKOMUTBCS C UCTOPUEN Pa3BUTHUS

reOMETPHUH, KIIACCUYECKUMHU 3aJla4yaMu
O MOCTPOEHUHU

[ToBTOpenue, 06001IEeHNE, 10 [ToBTOpeHme u 0600IICHUE PemaTe 3a1aun, WITIOCTPUPYIOIINE CBS3H

CUCTEeMAaTHU3alMs 3HAHUI OCHOBHBIX MTOHSITUH U METOJIOB MEXK]ly pa3JIuYHbIMU TEMAMU Kypca
Kypca 7 kinacca

OBIIEE KOJIMYECTBO 102

YACOB IIO ITPOI'PAMME
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8 KVIACC
Ha3zBanue pa3nena KonngectBo OCHOBHBIE BUJIbI JIEATEIBHOCTH
OcHOBHOE coziepKaHue
(Temsl) Kypca 4acoB 00y4aromuXxCst
YeTbIpexXyroJbHUKH 22 [Tapamienorpamm, ero npu3HaKku N300paxaTh 1 HAXOJUTh Ha YepTexax

U cBoMcTBA. [IpAMOYTONIBHUK,
poMO, KBajpat, UX NPU3HAKHU U
cBorictBa. CpenHsst JINHUS
TpeyroJibHHUKa. Tpamnenus.
PaBHOOenpeHHas Tpanemus, ee
CBOKWCTBA U IPU3HAKHU.
[IpssmoyrosibHas Tpanenus.
Cpennsist NTMHMS Tpaneuu.
Teopema ®aneca. Teopema

O MIPONOPLIMOHATIBHBIX OTPE3KAX.
[lenTp Macc TpeyroJbHUKA.
[leHTpanbHO-CHUMMETPUYHBIE

buryps

YETBIPEXYTOJIBHUKN PA3HBIX BUJIOB U UX
JIEMEHTBI.

DopMyIupOBaTh OIIPEACICHUA
[apasuiesiorpamma, IIpsIMOyTOJIbHHUKA,
pom0Oa, KBasipaTa, Tparelnuu, paBHOOOKOMN
Tparenuu, NpAMOYyTroJIbHOW TpaIeuu.
Jloxa3pIBaTh U UCIIOJIB30BAThH

IIPY PELLICHUH 3a4a4 ITPU3HAKH U CBOMCTBA
rapasuiesiorpamma, IpsIMOyTOJIbHHUKA,
pom0Oa, KBajpara, Tparneuuu, paBHOOOKOU
Tparenuu, NpsAMOYyroJIbHOW Tparenuu.
Jloka3pIBaTh U UCIOJIB30BATh

IIpU pereHnu 3aaad teopeMsl Daeca

Y O IPOTIOPLUMOHAJIBHBIX OTPE3KaX.
PopMyIMpPOBaTh U JOKA3bIBATH CBOMCTBA
TOYKH IEPECEUCHUS MEUAH
TPEYTOJIBHUKA; M0JIy4aTh IIPEACTABICHUS
0 METOJI€ Macc, O CBSI3U C (PU3UKOM.
PopMyIUpPOBaATH OIIPEACIICHUE

Y 1I0Ka3bIBaTh CBOMCTBA LIEHTPAIbHO-
CUMMETPUYHBIX QUTYP.
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Pemate 3amauu ¢ HCTIOIB30BaHUEM
CBOMCTB M IPU3HAKOB MapajuieIorpaMma.
[TpoBoaMTH NeneHre OTpe3ka Ha PaBHbBIE
YaCTH C TIOMOIIBIO IIUPKYJIS U JTHHEHKH.
Hcnons3oBath mu(poBbIe pecypChl

TSI UCCIICIOBAHMSI CBOMCTB M3y4aeMBbIX
buryp u xoHpuUrypanun

[TomoOue

16

[Tomo6ue TpeyroIbHUKOB,
KO2(pPHUIIHEHT Mo100usI.
[TpuzHaku nomoous
TPEYTOJIbHUKOB.
[Ipumenenue nomnoous

IIPY PEIICHUHN MPAKTHICCKUX
3aza4u. Beenenue nousaTus
npeobpa3oBaHus MOI00MS

U MoJ00HBIX (pUryp

HaxoauTe mo100HbIE TPEYTOJIBHUKH

Ha rOTOBBIX YePTEKaX, YKa3bIBaTh
COOTBETCTBYIOIIME TPU3HAKH TTOIO0MSI.
OmnpenensaTh napsl 0 100HbBIX
TPEYTOJLHUKOB B T€OMETPHUUECKHUX
KOH(UTypanusx.

Pemats 3agaun Ha mog00HbBIE
TPEYTOJIBHUKH C TIOMOIITBIO
CaMOCTOSITEIILHOT'O MIOCTPOSHUS UYepTexKen
1 HAXO0XJACHUS TI0I00HBIX TPEYTOJIbHUKOB,
C YKa3aHUEM MPU3HAKOB MOI00USI.
[TpoBoauTh NOKA3aTEIHCTBA

C UCITOJI30BaHUEM TIPU3HAKOB M0 TO0HSI.
[TpuMeHSTh MOTy4YEHHBIC 3HAHUS

IIPU PEIICHUU TEOMETPHUIECCKUX

1 TIPAKTHYECKUX 3a/1a4.

3HAKOMHTBCS C TTOHATHIMU
peodpa3oBaHus TOAOOHS 1 IOI0OHBIX

huryp
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IInomane 16 [TonsTue mnomaau. CBoicTBa @opMyIMpOBaTh CBOMCTBA IJIOIIA/IH,
IO TeOMeTpUUECKUX (UTYp. | BBISICHATH UX HATJISIHBIN CMBICIT.
[Ipocreiimme popMyIbl BreiBoauTh (hOpMyIIbI ITOMIAIH
JUIS TITOIIAIM TPEYTOJIbHUKA, napasuiesiorpamma, TpeyroJbHUKa,
napajienorpaMma, pomoa Tpanenuu u3 GopmyJibl IO
u Tpaneruu. [1nomaau mogo0HbIX NpSIMOYTOJIbHUKA (KBaJpaTta).
buryp Haxonuts momanu guryp,
M300paKEHHBIX Ha KJIeTYaToi Oymare,
MCIIOJB30BaTh pa30OUEeHUE HA YacTH
U JJIOCTPOEHHUE.
HaxoauTs miomaan nogoOHbIx Guryp.
BoraucisaTs mionanm pa3iaayHbix
MHOTOYTOJIBHBIX (DUTYP.
Pemrate 3aga4yu Ha miioniaab
C MMPAKTHYECKUM COJCPKAHUEM
Teopema ITudaropa 18 Teopema Iludaropa. [Ipumenenue 3HAKOMUTHCS C UCTOPUEN TEOPEMBI

Y Hayaja TPUTOHOMETPUU

teopemsl [Tudaropa npu pemennn
IPAKTUYECKUX 3a/1a4.
[IponopumoHanbHbBIE OTPE3KU

B IIPSIMOYTOJIbHOM TPEYTOJIbHUKE.
Cunyc, KOCHHYC, TaHT'€HC

Y KOTAHI'€HC OCTPOTO yIJIa
IPSAMOYTOJILHOTO TPEYTOJIbHUKA.

Tpuronometpudeckue QpyHKIUN
yraoB B 30°, 45° u 60°

[Tucaropa.

JHoxasbiBath Teopemy [ludaropa.
Jloka3bIBaTh COOTHOILIEHUS MEXKITY
MPONOPUHUOHAIBHBIMU OTPE3KaAMU

B PSIMOYTOJIbHOM TPEYTOJIbHUKE

Y IPUMEHSITH UX IIPU PEIICHUU
r€OMETPUYECKUX 3a/1a4.

Pemiars 3agaun HAa TPUMEHEHHUE TEOPEMBI
[Tudaropa, B ToM ynciIe ¢ MPAKTHYESCKAM
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COJZIEPKAaHUEM.

Onpenensats OCHOBHBIE
TPUTOHOMETPHUUYECKUE (PYHKIINU yTiia

C IIOMOUIBIO MPSMOYTOJIBHOTO
TPEYTOJIbHUKA, COCTABIIATH TAOIUILY
3HaYEHUH TPUTOHOMETPUUECKUX (PYHKITHI
JUISl OCHOBHBIX YIJIOB.

[IpuMeHsATh NOMy4YEHHbIE 3HAHUS

Y YMEHUS IPH PEIICHUH TPAKTUYECKUX
3a/1a4.

3HaKOMUTBCS C UICTOPUEN pa3BUTHUS
TPUTOHOMETPUU

VYTIIbI 1 YETBIPEXYTOJILHUKM,
CBSI3aHHBIE C OKPYKHOCTBIO

20

BrincanHnblie v IEHTpaJIbHBIE YTIIbI,
YTOJI MEXIY KacaTeJIbHOU

Y XOPJAOU. YTJIbI MEXKIY XOPIaMHU
Y CEKYIIUMH.

Bnucannbie u onmmMcaHHbIE
YeThIPEXyTroJbHUKU. CBOKCTBA

Y TIPU3HAKW BIMCAHHOTO
YEThIPEXYTOJIbHUKA.

B3aumMHoe pacnonoxenue 1Byx
okpyxHocTel. Kacanue
okpyxHocTeit. Obmue
KacaTeJIbHBIE K IBYM OKPYKHOCTSIM

DopMyIMpPOBATH OCHOBHBIEC ONPEACIIEHUS,
CBSI3aHHBIC C YTJIaMU B Kpyre (BIUCAHHBIN
YTOJI, HEHTPAJIbHBIN yTo).

Haxoaute BMCaHHBIE YIIIBI,
ONMpAKOLIMECs HA OAHY AYT'Y, BBIYUCIATH
YIJIbI C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX
yIJIaxX, TEOPEMBI O BIIMCAHHOM
YETHIPEXYTOJHUKE, TEOPEMBI

0 LEHTPAJIBHOM YTJIE.

HccnenoBarh, B TOM YHCIIE C TOMOILBIO
U(POBBIX PECYPCOB, BIUCAHHBIC

Y OIMCAHHBIC YETHIPEXYTOJIbHUKH,
BBIBOJUTH UX CBOMCTBA U MPU3HAKH.
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Hcnonp30BaTh 3TH CBOMCTBA ¥ IPU3HAKU
IIpU PELICHUU 3a/1a4

[ToBTOpEHUE, 0000IIEHKE, 10 [ToBTOpEHHE OCHOBHBIX MOHATUI PemaTe 3a1a4u, WIUTIOCTPUPYIOLLIUE CBS3H

cucTeMaTH3alus 3HaHUi U METOJI0B KYypCOB 7 U 8 KJ1accoB, MEX]y Pa3InYHBIMU TeMaMH Kypca
0000111eHYE 3HAHUI

OBILIEE KOJIMYECTBO 102

YACOBIIO ITPOI'PAMME
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9 KVIACC
Ha3Banue paznena KonuuecTtBo OcHOBHBIE BUJIbI AEATEIBHOCTH
OCHOBHOE cOJIep>KaHKE
(Temsl) Kypca 4acoB 00y4aromuXxCst
Petienue TpeyroabHUKOB 22 CuHyc, KOCUHYC, TAHT'€HC YTJIOB DopMyIUpPOBATH ONPEIEICHUS

ot 0 1o 180°. OcHoBHOE
TPUTOHOMETPHUYECKOE TOKAECTBO.
@opMyJIbI IPUBEICHUS.

Pemenue tpeyronpHukoB. Teopema
KOCHHYCOB M TE€OpEMa CHHYCOB.
Pelienne nmpakTuyeckux 3anay

C UCIIOJIb30BAaHUEM TEOPEMBI
KOCHHYCOB U TEOPEMBI CHHYCOB.
Tpuronomerpruueckue GopmMyJsl
JUIS TUIOILAIA TPEYTOJIbHUKA,
napajuiesiorpamma.

®opmyna ['epona. Dopmyia
IUIOLIAAM BBITYKIIOTO
YeThIPEXYrOJIbHUKA

TPUTOHOMETPHUCCKUX (PYHKITUN TYIBIX
U TIPSIMBIX YTJIOB.

CocTtaBnath TabIUIly 3HAUEHUN
TPUTOHOMETPUUECKUX (PYHKIIHM

JUIs OCHOBHBIX yriioB ot 0 1o 180°.
BBIBOIUTH COOTHOIIEHUS] MEXKTY
TPUTOHOMETPHYECKUMH (DYHKITUSIMHU.
BoeiBoguTh nipocreiimme GopMybl
MIPUBEICHUS U3 T€OMETPUUECKUX
COOOpaKCHHH.

BriBomUTh TEOpEMY KOCUHYCOB U TEOPEMY
CUHYCOB (C painyCcOM OMMCAaHHOU
OKPY>KHOCTH).

Pewars 3agaun no reometpun

C UCTIOJIb30BAaHHUE TEOPEM KOCHHYCOB

Y CUHYCOB, HaXOAUTh PaJINyC ONMUCAaHHOMN
OKPY>KHOCTH.

Pemats npaktryeckue 3agauu,
CBOJISIIIMECS K HAXOXKICHUIO Pa3TMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA.

BbIBOIUTH TPUTOHOMETPUYECKHE
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(bopMyIIbI AT IIJIOIAAN TPEYTOJIbHUKA,
napasesnorpamma, popmyiy I'epona,
(dbopMyiTy MIIOMIAAHN BBITYKIOTO
YeThIPEXyTOJIbHUKA.

Pemats 3a1aum ¢ UCI0JIb30BaHUEM
U3YYEHHBIX TEOPEM U COOTHOLIECHUH.
PemaTe npakTuyeckue 3a1auu

Ha HaX0’KJICHHE TUIOIIA/IA C IPUMEHEHUEM
JAHHBIX (popmyT

[Tonobue TpeyroabHUKOB 12 Xopasl ¥ ToA00HbBIE TPEYToJbHUKUA | JlOKa3bIBaTh TEOPEMBI O TPOU3BEACHUU
B OKpY)KHOCTH. Teopema OTPE3KOB XOP/I, TECOPEMBI O TPOU3BEICHUHN
O ITPOU3BEICHUU OTPE3KOB XOPJ, OTPE3KOB CEKYLIUX, TEOPEMY O KBaJpare
TEOPEMBI O NPOU3BEICHUHA KacarelibHOM, TeopeMbl UeBbl 1 MeHenas.
OTPE3KOB CEKYILHX, TEOpeMa HccnenoBarh, B TOM YKCIIE C IOMOIIBIO
0 KBaJpaTe KacaTeJbHOM. IU(POBBIX PECYPCOB, U3ydaeMble
[IpumeHnenue npu pemeHun KOH(UTypaIuu.
F€OMETPUYECKUX 3a]1a4. [IpumMeHSTh JaHHBIE TEOPEMBI
Teopembl UeBbl 1 MeHenast. MPU PEIICHUNA TEOMETPUUYECKUX
IlonsTe 0 rOMOTETUH 3a7ad4.
3HAKOMUTHCSA C MOHATHEM O TOMOTETHH,
C €ro NPUMEHEHNUEM, B TOM YHCIIE
B IIPAKTUYECKUX CUTYaALIHSIX
Meton koopauHAT 10 YpaBHEeHUE NPSMON Ha MIIOCKOCTH. OcBauBath NOHSATHE NPSIMOYTOJIBLHOMN

VYrnoBoi ko3 puieHT
1 CBOOOIHBIN YJICH, X

CUCTCMbI KOOpAHWHAT, ACKAPTOBBIX
KOOpAWHAT TOYKHU.
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r€OMETPUYECKUM CMBICII.
[TapamnensHOCTH

Y [IEPIICHIUKYJISIPHOCTD MPSMBIX
(aepe3 yriaoBoit KO3 PUITUEHT).
YpaBHEHUE OKPYKHOCTH.
Haxoxnenue nepeceueHun
OKPYXHOCTEMN U MPSAMBIX

B KoopauHartax. Popmyna
pacCTOSHUS OT TOYKH J10 IPSIMOIA.
[nomane napanienorpamma

B KOOpAMHATAX, TOHATHE

00 OpUEHTHUPOBAHHOM TUIOIIA/IH.
[IpumeHeHue MeTo1a KOOpAUHAT
B PAKTUYECKU-OPUCHTUPOBAHHBIX
reOMETPUYECKHX 3a/1a4ax

BriBoHTH ypaBHEHHUS IPAMOU

B KOOPJIMHATAX, YPaBHECHUE
OKPY>KHOCTH.

BriaensaTe nonaHbIM KBagpaT

JUISl HAXOKJICHUS LICHTPA U pajnyca
OKPY’KHOCTH I10 €€ YPaBHEHMUIO.
HaxoauTte TOUKH IepecedeHus IPSIMbIX
1 OKPY>KHOCTEH B MPSMOYTOJIbHOU
CUCTEME KOOpMHAT.

Pemrars 3a1aum Ha HaxX0XKACHUE
PACCTOSIHUS OT TOYKH JI0 IPSIMOM.
BeiBoauth hopmyity miomanu
rapasuiesiorpaMmmMa B KOOpAUHATAx,
3HAKOMUTBCS C IOHATHEM
OPUEHTUPOBAHHOM TUIOIIA/IH.
[IpuMeHsATh METOA KOOPINHAT

B [IPAKTHYECKU-OPUEHTUPOBAHHBIX
reOMETPUYECKHX 3a/1a4aX, UCCIIEI0BATh
MIPWIOKEHUS METO/1a KOOPAHHAT

B BBIYMCJIUTEIBHON MATEMATHKE

U uHhOpPMaTHKE.

Hcnonb3oBaTh HU(POBBIE pecypChbl
JUISL IOCTPOEHUS Y UCCIIEIOBAHUM.
3HaKOMUTBCS C UCTOPUEN pa3BUTHUS
r€OMETPUU, UCTOPUEN METOAA
KOOpAUHAT
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Bexkropsl

20

Bexkrops! Ha iockoctu. CroxxeHue
Y BBIUMTAHUE BEKTOPOB — IIPaBUIIa
TPEYroJIbHUKA U MapajieJorpaMmma.
YMHOkKEHHE BEKTOpa Ha YUCIIO.
Koopaunatel BekTopa. CiioxeHue
Y BEIYMTAHHUE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YUCIIO

B KOOpJIMHATAX.

[IpumeneHnne BEKTOPOB B (pusuKe,
LIEHTp Macc.

[TonsTre o 6a3uce (Ha MIIOCKOCTH).
Pa3noxeHus: BEKTOpOB 1o 0azucy.
CkansipHoe TpOU3BEICHUE
BEKTOPOB, TE€OMETPHUUECKHIA CMBICIT
U BBIpQ)KEHHUE B JIEKAPTOBBIX
KoopauHaTax. J[ucTpuOyTHBHOCTH
CKaJISIPHOTO TIPOU3BEICHUSI.
CxansipHO€ MPOM3BEICHUE

U MPOELIMPOBAHHUE.

[IpumeHnenue ckasIpHOTO
IPOU3BEICHUST BEKTOPOB

JUTS HAXOXICHUS JUTUH U YTIIOB.
Penrenune reomerpuyeckux 3aaau

C TIOMOIIIBIO CKAJIIPHOTO
POU3BEACHNUS

BBoIUTH BEKTOPHI KaK HAMpaBJICHHBIE
OTPE3KH, UCCIEI0BATh TEOMETPUYECKUIN
(mepemernienue) U pusnyeckuit (cumia)
CMBICIIbI BEKTOPOB.

3HaTh OMpeEIeNIEHUsI CyMMBI H Pa3HOCTH
BEKTOPOB, YMHOKEHHS BEKTOpa Ha YHCIIO,
HCCIIEIOBATh T€OMETPUIECKHIA

U GU3UYECKUIN CMBICI 3TUX OIEpaIuil.
Pemats reomeTprueckue 3anaun

C UCIIOJIb30BaHUEM BEKTOPOB.
HccnenoBaTh CBA3b BEKTOPOB

C TIOHSATUSIMU PaBHOACHCTBYIOIICH CHIT
Y PaBHOBECHSI CHJI, TPUMEHSATH BEKTOPBI
K MIPOCTEHIIINM 3a/1a4aM MEXaHUKH

U CTaTHUKH.

PacknagpiBaTh BEKTOP MO IBYM
HEKOJUTMHEAPHBIM BEKTOPaM,
packiIabIBaTh BEKTOPHI CHII C TTIOMOIIIBIO
MPOCIMPOBAHUS U TPUTOHOMETPUIECKUX
COOTHOLICHUH.

OmnpenensiTb CKaIsIpHOE MPON3BEICHUE
BEKTOPOB F€OMETPUUECKU

U B KOOpPJMHATAX, JOKA3bIBATh
PaBHOCHUIILHOCTD ONPEICICHUN

U TUCTPUOYTUBHOCTH CKAJISIPHOTO
MIPOU3BEICHUS.
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Brraucimars cymMy, pasHOCTb U CKAISIPHOE
IIPOU3BEJICHUE BEKTOPOB B KOOPJANHATAX.
[IpuMeHsTh CKalsIpHOE IPOU3BEICHNE
JUISL HAXOKJICHUS JUIMH U YTJIOB.
HccenenoBarh CBA3b CKAISIPHOTO
IIPOU3BEJECHUS U OPTOTOHAJIBHOTO
IIPOELIMPOBAHUS, IPUMEHSTH B 3aJa4ax.
Pemrats reomerpuyeckue 3anadn

C IIOMOUIBIO CKAJISIPHOT'O ITPOU3BEACHUS.
PemaTe 3a1aum Ha NpakTUYECKOE
IIPUMEHEHUE CKAISIPHOTO MPUIIOKECHHUS

B (pu3uKe (BBIYMCIIEHHE PAOOTHI

B MEXAHUKE)

JInmiHa OKpyKHOCTH
Y IUIOLIAJIb KpyTa

16

[IpaBubHBIE MHOTOYTOJIBHUKH,
BBIUHCIICHUE UX BJIEMEHTOB.
Yucno © v [IMHA OKPYKHOCTH.
JInuHa nyryu OKpy>KHOCTH.
Paanannas mepa yria.

[liomane Kpyra u €ro 3J1€eMEHTOB
(cexTopa u CerMeHTa).
Brruncnenue nepumMeTpoB

U Itoniaaei puryp, BKIOYAIOIINX
AJIEMEHTHI KpyTa

DopMyIUpPOBaTh ONPEACIEHUE
MPABUJIBHBIX MHOTOYTOJIEHUKOB, HAXOUTh
UX 3JIEMEHTHI.

[Tonb30BaThCS MOHATHEM JUIUHBI
OKpPY>KHOCTH, BBEJICHHBIM C TTOMOIIIHIO
MPaBUJIbHBIX MHOTOYTOJIbHUKOB,
OTIPEAEIIATH YUCIIO T, JUIMHY 1yTH

U paJiiaHHYIO MEpy yTJa.

IIpoBoauTe nepexon OT paAuaHHOU MEPHI
yria K rpajycHO 1 Ha00OpOT.
OmnpenensTs MmIoaab Kpyra.

BriBoiuTh hopMyIibl (B rpaycHOM
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U paJuaHHON Mepe) AJIsl JIMH T,
TJIONIAJICA CEKTOPOB U CETMEHTOB.
BbIuucisaTs miomaan CioxHbIX GuUryp,
BKJIIOYAOIINX 3JIEMEHTBI OKPY>KHOCTH
(kpyra).

Haxonuts mromanm pa3muaHbiX GUryp
B 3aJ1a4axX peaIbHOM KU3HU

JIBU>KEHUSI TITTIOCKOCTH

10

[lenTpasibHAasi CAMMETPHSI.
[leHTpanbHO-CHUMMETPUYHBIE
¢urypsi. [ToBopot. OceBas
cuMmmeTpusi. Purypel,
CUMMETPUYHBIE OTHOCUTEIIBHO
HEKOTOPOU OCH.

[TapannenbHbIN EPEHOC.
[lonsiTHE ABMKEHUS U €TO
cBoricTBa. PaBeHncTBO uryp.
[IposiBneHus cummMeTpun

B [IPUPO/JIE, ’KUBOIIUCH, CKYJIBITYPE,
apXUTEKTYpeE.

Kommo3unum aBmxeHui
(mpocTeiiiire npuMepsl).
[IpuMeHeHrEe B TEOMETPUYECKUX
3aa4ax

Pa30upaTh npumMepsl, WITIOCTPUPYIOLINE
TIOHSITHUS IBUKEHHUS, IEHTPOB U OCEN
CUMMETPUH.

DopMyIUPOBATH ONIPEACTICHHS IBUKCHHUS
IJIOCKOCTH, NTapaJlJIEIbHOTO IIEPEHOCA,
IOBOPOTA, LIEHTPAJIbHOU U OCEBOM
CUMMETPUH.

Jloka3bpIBaTh UX CBOMCTBA, HAXOJIUTh
HEMOIBMKHBIE TOYKH, OCU CHUMMETPHUH.
HaxoauTs nEeHTphl 1 OCU CUMMETPUI
MPOCTEUITUX PUTYP.

[IprumeHTh MapauIeIbHBIN IEPEHOC

Y CUMMETPHUIO MIPU PEIICHUH
r€OMETPUYECKUX 3a]1a4.

Hcnonb3oBaTh HUGPOBBIE PECYPChI

JUTS IOCTPOCHUN U UCCIIENOBAHUMN
peoOpa30BaHUM MIOCKOCTH

Y KOMITO3ULIAH JIBUKEHUM.
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3HAKOMUTHCS C MPOSIBICHUSIMU
CUMMETPHUH B PUPO/IC, )KUBOIUCH,
CKYJIBITYPE, APXUTEKTYpPE

[ToBTOpEeHue, 060061ICHNE,
CHCTEMAaTH3aIUs 3HAHUI

12

[ToBTOpEHME OCHOBHBIX MOHATUH
1 METOJIOB KypCOB 7—9 KJ1accoB,
0000IIIeHNEe B CHCTEMAaTH3aI1s
3HAaHUU

CB000IHO OTIEPUPOBATH MOHATHSIMU
dburypa, Touka, nmpsmMas, yroJi,
MHOTOYTOJIBHUK, PaBHOOEIPECHHBIH

1 PaBHOCTOPOHHHI TPEYrOJIbHUKH,
MPSMOYTOJIbHBINA TPEYTOJIbHUK, MEUAHA,
OMCCeKTpHCa U BbICOTA TPEYTOJIbHUKA,
rapasuiesiorpaMmm, pomMo, IpsMO-yTOJIbHUK,
KBaJpaT, Tparemnus; OKpy>KHOCTb,
KacaTellbHas; paBEHCTBO U MTO00HME
buryp, TpeyroJbHIUKOB; MapaljIeIbHOCTh
U TIEPTIICHAUKYJIIPHOCTD MPSMBIX, YTOJI
MEXIy TPSAMBIMH, CAMMETPHS
OTHOCHUTEJIFHO TOYKH M TIPSMOM; JUTMHA,
pacCTOsIHUE, BEIMYMHA yTJIa, UIOIIA b,
epuMeTp.

Hcnonp3oBath HOpMyIibl: IEpUMeTpa

Y TIJTOTIA U MHOTOYTOJIbHUKOB, ITTUHBI
OKPYXKHOCTH U TUIOIIaIX KpyTa, 00hema
MPSMOYTOJILHOTO TTapaJUieeumne/a.
CB000OTHO ONIEPUPOBATH MOHITHUSIMU:
MPSMOYTOJIbHASI CUCTEMa KOOP/IMHAT,
BEKTOP; UCIIOJIH30BAThH ATH IMMOHATHUS
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JUISL IPEACTABIICHUS] TAHHBIX U PELICHUS
3aJa4, B TOM YHCJIE U3 APYTUX Y4eOHBIX
IIPEAMETOB.

Pemats 3a1a4un Ha TOBTOPEHUE OCHOBHBIX
IIOHATHUN, WITIOCTPALIMIO CBA3EH MEXKIY
Pa3JIMYHBIMU YaCTSIMU Kypca.

Br16upars MeToA 715 pelieHus 3aauu.
[IprMEHATH NOJIyYEHHBIE 3HAHUS

B CME)KHBIX 00J1acTsX, B IPAKTHUKO-
OPHUEHTUPOBAHHBIX 3a7a4ax

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

102
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PABOYASA TIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» HA YITJTYBJIEHHOM YPOBHE
B 7-9 KIIACCAX

IHHOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM 1H(DPOBOM MHpE BEPOSITHOCTh M CTATUCTHKA MPUOOPETAIOT BCE
OOJIBIIYIO 3HAYMMOCTh KaK C TOUKHU 3PEHUS MPAKTUUECKUX MPUIIOKEHUH, TaK U UX POJIU
B 00pa3oBaHUM, HEOOXOIMMOM KaXIOMy 4eloBeKy. Bospactaer umcio mpodeccuii,
IpU OBJIAJECHUU KOTOPhIMH TpelOyeTrcs Xopomas 0a3oBas MOJArOTOBKAa B 00JacTH
BEPOSITHOCTU U CTATUCTHUKH, TaKasi MOJATOTOBKA Ba)KHA JUISI MPOJIOKEHHSI 00pa30BaHUs
U IS yCTIenTHOU po(hecCHOHaNbHOM Kapbephl.

Kaxxapiii yenoBek MOCTOSIHHO MPUHUMAET PEIICHUS Ha OCHOBE UMEIOIIUXCS y HETO
naHHbIX. /{11 000CHOBAHHOTO MPUHATHUS PELLEHUS B YCIOBUAX HEIOCTATKA UM U30bITKA
nHpopmMaluu HEOOXOJAMMO B TOM YHCJE XOPOLIO CHOPMUPOBAHHOE BEPOSTHOCTHOE
U CTaTUCTUYECKOE MbllUIeHHe. VIMEHHO 103TOMYy BO3HHKIA HEOO0XOAMMOCTh
dhopmupoBath y 00ydaronmxcsi GyHKIMOHAIBHYIO TPAMOTHOCTD, BKJIFOYAIOIIYIO B ce0s
YMEHHE BOCIIPUHUMATh U KPUTUUYECKH aHAIU3UPOBATh MH(OPMALINIO, PEACTABICHHYIO
B pa3nuyHbix ¢GopMax, MOHMMATh BEPOSTHOCTHBIM XapakTep MHOTHUX peaJbHBIX
MPOLIECCOB U 3aBUCUMOCTEM, MPOU3BOJUTH IPOCTEUILINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypc€ C OCHOBHBIMHM MpHUHIMIAMHU cOOpa, aHaiIu3a
U TPEICTABICHUS NaHHBIX M3 PA3NIUYHBIX cdep XU3HU OOIIecTBa M TOCyAapCTBa
npuoOm@aer oOydalluxcss K OOIIECTBEHHBIM HHTepecaM. M3ydeHue OCHOB
KOMOMHATOPUKM pa3BUBAeT HAaBBIKM OpraHU3alUy Iepedopa u TmoJcYeTa 4Yucia
BapMaHTOB, B TOM YHCJE B MPUKIATHBIX 3a7adax. 3HAKOMCTBO C OCHOBAaMHU TEOpPUHU
rpadoB co3gaeT MaTeMaTHYeCKUi (QyHIaMEHT i (QOPMUPOBAHUS KOMIICTCHIIMMA
B oOnactu uHGPOpPMATUKK W UU(GPOBBIX TeXHOJOrud. IIpu H3ydyeHHH CTATUCTUKU
Y BEPOSITHOCTH 00OTallatoTCs MPEACTaBICHUS 00y4YaloIIMXCs O COBPEMEHHOW KapTHHE
MHUpa U METOJIaX €ro MccienoBaHus, (GOpMUPYETCS MOHUMAaHHE POJIM CTaTUCTUKU Kak
WCTOYHUKA COIMAIBLHO 3HAYMMON MWHPOpPMAIMM ¥ 3aKJIQJbIBAIOTCA  OCHOBBI
BEPOSITHOCTHOT'O MBIILIJICHHUS.

B cooTBeTcTBUUM ¢ AAaHHBIMHU LIETSMHU B CTPYKType MpOTrpaMMbl yueOHOTO Kypca
«BeposTHOCTD M CTAaTUCTHKA» OCHOBHOT'O 00111€T0 00pa30BaHus HA YTi1yOJIEHHOM YPOBHE
BBIJICJICHBl CIIEAYIOIIME COJepKaTelbHO-MeToauueckue mauHuu: «lIpencraBnenue
JaHHBIX U OMHCATEIbHAs CTATUCTHKAY», «BepoATHOCTBY, «DIeMEHThl KOMOMHATOPUKIY,
«BBenenue B Teoputo rpadoy, «MHOKECTBaY», «Jlorukay.

Conepxxanue nuauu «lIpencraBieHrne NaHHBIX W ONUCATENbHAS CTATHCTHKA»
CIIY’)KUT OCHOBOW sl (DOPMHUPOBAHUSI HABBIKOB PabOThI ¢ MH(MOpPMALMEH: OT YTEHUS
W UWHTeprpeTanuu WHGOpPMAIMK, TPEACTaBICHHOW B Ta0JMIaX, HA JUarpaMMmax
u rpadukax, n0 cOopa, NPEACTaBICHUS M aHAIM3a JAHHBIX C MCIHOJb30BaHUEM
CTaTHUCTUYECKUX XapaKTePUCTHK CpPEeIHUX U paccenBaHus. Pabortas ¢ maHHBIMH,
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oOydJaroriecsi yd4aTcsi CUMTBIBaTh ¥ HWHTEPIPETHPOBATH JIAHHBIC, BBIJIBHUTATH,
apryMEHTUPOBATh U KPUTHUKOBATH MPOCTEHIIINE TUIIOTE3bI, PA3MBILUIAThH HaJl PaKTOpaMH,
BBI3BIBAIOIIMMH HM3MEHUYMBOCTb, W OIIEHWBATh MX BIMSHUE HA paccMaTpuBaeMble
BEJIMYMHBI U TIPOIIECCHI.

NHTyuTUBHOE TpEACTaBlIIeHHE O CIy4yalHOM W3MEHUMBOCTH, HCCIEAOBAHHE
3aKOHOMEPHOCTEN M TEHACHLWHA CTAaHOBUTCS MOTHUBHUPYIOIIEW OCHOBOMW JUISI U3Y4YEHUS
TEOPUU BEPOATHOCTEH. boJbIllioe 3HaUEeHNE UMEIOT MTPAKTUYECKUE 3aJ]aHNs, B YaCTHOCTH
OTIBITHI C KJIACCUYECKUMU BEPOSATHOCTHBIMHU MOJIECTISIMU.

[ToHsiTHE BEPOATHOCTH BBOJIUTCS KaK Mepa MpaBAomoa00Us CIIy4aifHOTO COOBITHS.
[Ipu u3yyeHun yueObHOro Kypca oOydaronifecs: 3HaKOMSITCS ¢ IPOCTEHIITMMU METOJaMuU
BBIYMCIICHUSI BEPOSITHOCTEH B CIIy4allHBIX HSKCIEPUMEHTaX C PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMUA HUCXOJIaMH, BEPOATHOCTHBIMH 3aKOHAMH, IO3BOJISIIOIIMMUA CTaBUTh
U peniath 0osiee CIoKHbIE 3a/1aud. B ydeOHbIi Kypc BXOAST HavyallbHbIE TPE/ICTABIICHUS
O CJIy4allHbIX BEJIUYMHAX U UX YUCIIOBBIX XapaKTEePUCTHKAX.

B pamkax yueOHOro Kypca OCYIIECTBISIETCA 3HAKOMCTBO OOYyYarOIIMXCA
C MHOXXECTBAMHU M OCHOBHBIMH OTEpaIlUsIMM HaJ] MHOXKECTBAMHU, PaCCMATPUBAIOTCS
npUMeEpPbl TPUMEHEHUsT TpadoB M DIEMEHTOB TEOPUM MHOMXECTB JUIsl PELICHUs
3a/lay, a TaKKe MHCIOJIB30BaHUS B JPYTUX MaTEMaTHYECKUX Kypcax U Y4eOHBIX
npeameTax.

B 7-9 knaccax uzydaercst yueOHbIN Kypc « BeposITHOCTh U CTaTUCTHKA», B KOTOPBIN
BXOHAT pasnensl: «lIpencraBieHne MaHHBIX W ONKCATENbHAs  CTATHCTHKA»,
«BepogatHocTh», «OneMeHTh KOMOWHATOpUKW», «BBelneHue B Teopuio rpadosy,
«MHoxecTBa» U «Jlorukay.

O6mee uucao  4YacoB Ui M3y4YeHHss — ydyeOHoro  kypca «BepostHocTh u
cratuctukay, — 102 daca: B 7 kmacce — 34 yaca (1 wyac B Hememo), B 8 kiacce — 34
yaca (1 gac B Hegento), B 9 kinacce — 34 yaca (1 gac B Hezenio).

COILEPKXAHUE OBYYEHUA
7 KIIACC

[IpencraBneHure JaHHBIX B BUJAE TaOJIUL, [UarpaMM. 3aIroJIHEHUE TaOJHLl, YTCHHUE
U TIOCTPOEHUE CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX quarpamm. Urtenue rpaduxon
peanbHBIX TmporeccoB. V3pineuenne wuHPoOpMauuMM W3 gUarpaMM W TaOMIl,
MCIOJIb30BaHNE U MHTEPIPETAUs JAHHBIX.

OnucarenpHasi CTaTHCTUKA: cpeaHee apudMeThdyeckoe, MeJuaHa, pa3Max,
HauOoJbIlIee W HaUMEHBIIIEe 3HAUCHUs, KBAPTHIIM, CPEAHEE TapMOHHUYECKOE, CpPEIHEe
rapMOHHYECKOE YHCIIOBBIX JaHHBIX.
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IIpuMmeps! city4ailHOM N3MEHYMBOCTH IIPU U3MEPEHUAX, B MACCOBOM IIPOU3BOJICTBE,
TEHJCHLIMU U CIydaiiHble KoJieOaHusl, TPyNIUPOBKA TaHHBIX, IPEACTABICHUE CITy4yallHON
W3MEHYMBOCTH C T[OMOUIBIO JMAarpamMM, YacTOThl 3HAYEHUH, CTAaTUCTHYECKas
YCTOMYUBOCTb.

I'pa¢, BepmnHa, pebpo. CreneHs BepunHbl. Yuciao pedep U cyMMapHasi CTEIEHb
BepiuH. [lonstue o cBsa3HbIX rpadax. [lytu B rpadax. Lenu u nukasl. O6xox rpada
(oiimepoB myTh). [loHsAaTHe 00 opueHTHpOBaHHOM rpade. Pemenne 3amad ¢ mMOMONIBIO
rpagos.

VYTBepxkaeHHsT W BbICKa3zbiBaHuA. OTpuULlaHWE  YTBEPXKACHHS, YCIOBHBIE
YTBEpPKACHHsI, 0OpaTHBIE U PABHOCHIIbHBIC YTBEPKICHHS, HEOOXOUMbIE U JOCTATOYHBIC
YCIIOBHs, CBOMCTBA M NIpHU3HAKHU. [IpOTHBONOJIOXKHBIE YTBEPKIACHUS, JOKA3aTEIbCTBA
OT IIPOTUBHOTO.

CrnyyaitHblil 3KCIEpUMEHT (OIIBIT) U CilydaiiHoe coObITHE. BeposTHOCTh U yacToTa
Cily4ailHOro coObITUsl. Poib ManoOBEpOSTHBIX U MPAKTHYECKH JOCTOBEPHBIX COOBITUI
B [IPUPO/JIE U B OOIIECTBE.

8 KJIACC

MHOX€eCTBO M MOAMHOXKECTBO. [IpHMepsl MHOXKECTB B OKPYXaIOIIEM MUpE.
[lepeceuenne u oObeAMHEHNE MHOXKECTB. Jnarpammel Ditniepa. YnCIIOBbIE MHOXKECTBA.
[Ipumepsl MHOXECTB W3 KypcOB aireOpbl W reomerpuu. llepednciieHne 31€MEHTOB
MHOKECTB C MOMOUIBI0 OPTraHW30BAHHOTO Mepedopa U npaBmiia yMHOXeHUs. Dopmyna
BKJIFOUEHUSA-UCKITFOUCHHS.

OneMeHTapHble  cOoObITHSA. BeposiTHocTHM — cinydallHbIX — COOBITHHA.  ONBITHI
C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUAMHU. CirydaliHbIN BBHIOOD.

N3mepenne paccenBaHus 4YHCIOBOIO MaccuBa. Jlucrepcus W cTaHAapTHOE
OTKJIOHEHHE 4uciaoBoro Habopa. CBOMCTBAa TUCIEPCUU U CTAHAAPTHOIO OTKIOHEHUS.
JlnarpaMMbl pacceuBaHus ABYX HaOJt01aeMbIX BeTu4MH. JInHeHas CBsI3b Ha AuarpaMmme
pacceuBaHus.

JepeBo. [epeBo cityyaidlHOro 3kcniepuMenTa. CBOMCTBA AEPEBBLEBR: €IMHCTBEHHOCTD
MyTH, CBSI3b MEXKJY YMCIOM BEpLIMH W uuciioM pedep. Ilonarue o mockux rpadax.
Pewenue 3aa4 ¢ TOMOIIBIO 1EPEBLEB.

Jlornueckue corw3pl «M» u  «MJIM». Cpsa3p MeXIy  JOTHYECKUMU
COI03aMU U OIlepalusMHM HaJ MHOXKECTBaMH. VICnonb30BaHME JIOTMYECKUX COKO30B
B anreope.

Crnyuaiinbie COOBITHSA KaK  MHOXECTBAa  3JIEMEHTapPHBIX COOBITHH.
[IpotuBononoxueie coObITHs. Omnepanuu Haa coObiTusiMU. Dopmyrna CloKeHUs
BEPOSATHOCTEM.

[IpaBuiio yMHOXXEHUSI BEPOSITHOCTEU. YCIOBHAas BEPOSATHOCTH. [Ipencrasienue
CJIy4ailHOro 3KCrepuMeHTa B Bujie AepeBa. HezaBucrumbie coObITHS.
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9 KJIACC

KomOunaropaoe mpaBuio ymHOxeHus. llepecranoBku u dakropuan. Ywucio
couetanuit u tpeyroipHuk Ilackana. CBolictBa ymucen couetaHuid. bunom HproToHa.
Pemenue 3amay ¢ HCIOIB30BaHEM KOMOMHATOPHKH.

['eomeTrpuueckass BepoATHOCTb. CiydallHBIM BBIOOP TOYKH H3  (UTYPHI
HA IUIOCKOCTH, U3 OTPE3KA, U3 JyTH OKPYKHOCTH.

UcnbiTanusa. Yenex u Heygawa. Cepusi ucnbITaHuil 1o nepBoro ycmnexa. Cepus
ucnbiTanuii  bepHynnu. BeposTHocTH cOOBITHIT B cepuu HcnbITaHui  bepHysmim.
CrnyyaliHbI{ BEIOOP M3 KOHEYHOTO MHOKECTBA.

CnydaiiHasg BeJMYMHA W pacnpeacsieHue BeposTHocTei. IIpumepsl ciydallHBIX
BEJIMYMH. BakHble pacrpeneneHus — YUCio MOMBITOK B CEPUU UCIBITAHUN 10 EPBOTO
ycrexa M YHCIO YCIEXOB B cepud wucnbiTanuit bepHymnmum (reoMmeTpuueckoe
1 OMHOMHAJIBHOE pacIipeieIeHus).

MareMaTu4eckoe OXUJAHUE CIIy4YalHOM BEIWYMHBL. DOU3NYECKUN  CMBICH
MaTeMaTUYECKOro oxujaanus. [Ipumepsl CMOIB30BaHUS MATEMATUYECKOTO OKUJIaHHUS.
Hucniepcuss ¥ CTaHAApTHOE  OTKJIOHEHWE CilIy4yaHOW BennuuHbl. (CBOMCTBa
MAaTEMATUYECKOTO OXKHUJIAHUSA U JAUCIIEpCUU. MaTeMaTuiecKoe OKUAAHUE U JUCIIEPCUs
M3YUYEHHBIX paclpeIeIICHUI.

HepaBenctBo YeOrbimeBa. 3akoH OoibIIMX yucena. MaTemaTHyecKue OCHOBaHUS
M3MEpEeHUs BepoATHOCTEN. PoJib 1 3HaUeHME 3aKOHA OOJIBIIINX YKCEN B HAYKE, B IPUPOJIC
1 00IIIeCTBE, B TOM YKCIIE B COIIMOJIOTUYECKUX 00CIEAOBAHUSIX U B U3MEPECHUSIX.

HPEIMETHBIE PE3YJIbTATDBI

[IpenMeTHble pe3ynbTaThl OCBOCHHUS MpPOrpaMMbl Y4eOHOTO Kypca K KOHIY
oOyueHus B 7 KJacce.

Yutate uH(OpMaIMIO, TPEACTABICHHYI0O B Tabnuiax, Ha JAuarpammax,
MIPEICTABIIATH JIAaHHBIE B BUJI€ TA0JIUII, CTPOUTH CTOJIOMKOBBIE (CTOI0YATHIE)  KPYTOBBIC
JyarpamMMbl IO MacCHMBaM 3HAUYCHUI.

OnuceiBaTh U UHTEPIPETUPOBATH PEATIbHBIE YUCIIOBBIE TAHHBIC, MPEICTABICHHBIC
B Ta0JNUIIax, HA JUarpammax, rpadukax.

Hcnonb3oBaTh ISl ONMKUCAHUS JAHHBIX CTATUCTUYECKUE XAPAKTEPUCTUKU: CPEIHEE
apudmMeTHIecKoe, MeMana, HanboJblee U HAaUMEHbIIIee 3HAUCHUS, pa3Max, KBapTUJIH.

NmeTh mpencTraBieHUE O JIOTUYECKHX YTBEPKACHUSIX U BBICKA3bIBAHUSX, YMETh
CTPOUTH OTpHUIAHUS, (POPMYIUPOBATH YCJIOBHBIC YTBEPKIEHUS MPU PEIICHUU 3ajad,
B TOM YHCJIC U3 IPYTUX YU4EOHBIX KypPCOB, UMETh MPE/ICTABICHUE O TEOPEMaX-CBOMNCTBAX
U TeopeMax-Tipu3HaKax, O HEOOXOJUMBIX U JIOCTATOYHBIX YCIOBUAX, O METOJIE
JI0Ka3aTeIbCTBA OT MMPOTUBHOTO.

HNmers mpencraBiieHre O CIlydaliHOM WM3MEHYMBOCTH HA NPUMEPAX PE3YJIbTATOB
U3MEPEeHUM, 1IeH, (U3UYECKUX BEIMYUH, AHTPOMOMETPUUYECKUX JTaHHBIX, HMETh
NPEACTABICHUE O CTATUCTUYECKONU YCTOMYUBOCTH.
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Hcnonp30Bath 7151 ONMUCAHUS JAHHBIX YacTOThI 3HAYEHUH, TPYNIHUPOBATh JaHHEIE,
CTPOUTH TUCTOTPAaMMbI TPYIITUPOBAHHBIX JAHHBIX.

Hcnonb3oBath rpadpl A pemieHus 3ajad, UMETh MPEACTaBICHHE O TEpPMHUHAX
Teopuu rpadoB: BeplinHA, peOpo, Lenb, UK, NyTh B rpade, UMETh MpeICTaBICHUE
00 00xoje rpada 1 006 OpUEHTUPOBAHHBIX Tpadax.

[IpenMeTHBIE pe3yibTaTBl OCBOCHHUS TPOTPAMMBI Y4eOHOTO Kypca K KOHILY
oOyueHus B 8 kJacce.

OnepupoBarh MOHATUSAMU MHOXKECTBA, ITOAMHOYKECTBA, BBIIOJIHATH ONEPALMH
HaJ MHOXXE€CTBaMU: OOBEAMHEHUE, IEepeceYeHHEe, NEPEUUCIATh AIEMEHThl MHOXKECTB
C HCHOJb30BAaHMEM OPTraHMW30BaHHOTO Tiepebopa U KOMOMHATOPHOTO MpaBHiIa
YMHOKEHUS.

Haxonuth BEpOSATHOCTH CIIy4allHBIX COOBITHII B CIIy4ailHbIX OMNbBITaX, 3Has
BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHUH, B TOM YHUCJE B ONBITAX C PABHOBO3MO>KHBIMU
AJIEeMEHTapPHBIMU COOBITUSIMU, UMETh MTOHSATUE O CITy4YallHOM BBIOOpE.

OnuceiBaTh JaHHBIE C TOMOLIBIO CPENHMX 3HAYEHUHW W MEpP pPacCEUBaHUS
(nucnepcuss M CTaHAAPTHOE OTKIOHEHHWE). YMETh CTPOUTh W HHTEPIPETHPOBATH
auarpaMMmbl pacCeMBaHUs, MUMETh IPEICTaBICHUE O CBSI3U MEXIy HaOII01aeMbIMU
BEJIMYMHAMU.

Hmetr mpencraBieHue O JepeBe, O BEpLIMHAX U pedpax JepeBa, UCHOIb30BaHUU
J€pEeBbEB IIPU pEUIEHHM 3ajJad B TEOPUU BEPOSTHOCTEH, B JpPYruX Y4eOHBIX
MaTeMaTUYECKHUX Kypcax U 3a/1a4y U3 JpYruxX y4eOHbIX MPEIMETOB.

OnepupoBaTh MOHATHEM COOBITHSI KaK MHOXXECTBA DSJIEMEHTApHBIX COOBITHI
CJIy4ailHOTO ONBITA, BBIMOJIHATH ONEpaIii HaJl COOBITUAMMU, UCIIOJIb30BaTh IIPU PEILICHUU
3alay aMarpamMmbl  Dilliepa, UYMCIOBYIO MPAMYIO, HTPUMEHATH (OPMYITY CIHOKEHHUS
BEPOATHOCTEM.

Ilonp30BaTbCAd MPAaBWIOM YMHOXKEHUS BEPOSATHOCTEH, HCIIOIb30BaTh JIEPEBO
JUISl IPEACTABIICHUSI CIIy4alHOTO OIBITA MPU peleHuu 3anad. OnepupoBarh NOHATUEM
HE3aBHCUMOCTH COOBITHIA.

[IpeameTHbIe peE3yabTaThl OCBOCHUS TMPOrPaMMbl Y4EOHOTO Kypca K KOHILY
o0yueHus B 9 KJacce.

[Tonb30BaTbcss KOMOMHATOPHBIM IPABHJIOM YMHOXEHHS, HAXOAUTh YHCIIO
IIEPECTAHOBOK, YUCIIO COYETAHUM, TI0JIB30BATHCS TPEYTroJbHUKOM llackans npu pemenun
3aJ1a4, B TOM YHUCJI€ HA BBIYUCIICHHUE BEPOSATHOCTEN COOBITHI.

Hcnonp30BaTh MOHATHE T€OMETPUYECKOM BEPOSTHOCTH, HAXOIWTh BEPOSITHOCTH
COOBITHI B OIBITaX, CBS3aHHBIX CO CIYYallHbIM BBIOOPOM TOYEK M3 IJIOCKOH (hUTYpHI,
OTpEe3Ka, JIMHBI OKPYKHOCTH.

HaxoauTh BepoOSITHOCTH COOBITMII B OIBITaX, CBA3AHHBIX C HCIBITAHUAMU
110 TOCTHKEHHMS TIEPBOTO YCIIEXa, B CEPUAX UCIBITAHUN bepHyIun.
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NmeTp mpeacTtaBieHHE O Ciy4YaWHBIX BEJIWYMHAX W PACNO3HABaTh CIIydYalHbIC
BEJIMYMHBI B SBJICHUSAX OKPY’KAOIIETO MHUPA, ONIEPUPOBATh MOHATUEM «PaCIpeneiICHUE
BEPOATHOCTENW». YMETh CTPOUTH PACIPENEICHUs BEPOATHOCTEN 3HAYECHUM CIydalHBIX
BEJINYMH B U3YUEHHBIX OIBITAX.

Haxonute maTeMaTH4eCKOE OKHMIAHWE M JHCIEPCHUI0 CIy4allHOM BEIWYUHBI
I10 PaCIpEEICHUIO, IPUMEHSTh YACIOBbIE XapAKTEPUCTUKU N3YUYECHHBIX PACTIPEICICHAN
IIPU PELICHUU 3a/1a4.

NmMeTp mnpencraBieHUME O 3aKOHE CIyYaWHBIX 4YHCEI KakK O IPOSBICHUU
3aKOHOMEpPHOCTM B  CIy4YallHOW W3MEHYMBOCTH, IIOHMMaTb MaTeMaTHYECKOE
000CHOBaHME OJU30CTH YacTOThl M BEPOSTHOCTU cOObITUA. VIMeTh mnpencraBieHue
O POJIM 3aKOHa OOJIBIINX YHCET B IPUPOJIE U OOLIECTBE.
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7 KUIIACC

Hasanwue paznena
(Temnl) Kypca

OcHoOBHOE COICPIKAHUC

XapaKkTepucTrKa AesITeIbHOCTH
o0y4Jaronuxcs

[IpencraBnenune naHHBIX

[IpencraBieHne TaHHBIX B BUJIC
Ta0JIHIL, TUATPAMM.
3aroJIHeHHE TaOIHIT, YTCHUE
U TTIOCTPOCHUE CTOJIOUKOBBIX
(cTonOuYaThIX) U KPYTrOBBIX
Juarpamm.

Urenue rpadukoB peaabHbIX
nporeccoB. 3BneueHue
uH(bOpMaIUHU U3 JUarpaMmm
1 TaOJIHUII, KCITOJIb30BaHHC

Y MHTEPIpETAINs] JaHHBIX.
[Ipaktrueckas pabora

OcBauBaTh CIOCOOBI TPEICTABICHUS
CTATUCTUYECKUX JTAHHBIX U YUCITOBBIX
MacCHBOB C IIOMOILBIO TAOJIUIL

U IMarpaMM C UCTIOJIb30BAaHUEM
aKTyaJIbHBIX ¥ BAKHBIX JTAHHBIX
(eMorpaguueckue JaHHbIE,
MIPOM3BOJICTBO MPOTYKITUH,
OOIIIECTBEHHBIE W TPUPOIHBIC SIBICHNUSA).
N3yuaTh MeTOIbI paOOTHI C TAOTUYHBIMU
U TpadUIEeCKUMHU TPEACTaBICHUSIMU
JTAaHHBIX C MTOMOIIBIO U(PPOBBIX
PECYPCOB B X0/ IPAKTUYECKUX padboT

OmnucarebHas CTaTUCTHKA

OnucarenbHasi CTATUCTHUKA:
cpenHee apupMeTUIeCcKoe,
MeJuaHa, pa3Max, HauboJblIee

OcBauBaTh MOHATHS: YHCIOBOW MaCcCHB
(Habop), Mepa 1eHTpa, B TOM YUCIIEe
cpeaHee apuMETHIECKOE, MEUaHa,

N HAMMCHbIICC 3HAYCHHWA, KBaAPTUIIH, qacToTa 3HAYCHUA.

CpellHee rapMOHUYECKOE, Cpe/IHEe OnuceIBaTh CTATUCTUYECKHUE JTAaHHBIC
rapMOHHMYECKOE YHCIIOBBIX JAHHBIX. | C IIOMOIIBIO CPETHETO apUPMETHUECKOTO
[Ipaktuueckas paborta U MEIaHBbI.
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Pemate 3amaun.

N3yyaTh CBOMCTBA CPEIHUX, B TOM YUCIIE
C MOMOMUIBIO IU(PPOBBIX PECYPCOB, B X0/
MPaKTUYECKUX padoT.

OcBauBath MOHATHS: HAMOOJIbIIICE

Y HaUMEHbIIIEe 3HAYEHUS YUCIOBOTO
MaccHuBa, pa3Max, KBapTUJIb.

Pemiats 3aauu Ha BEIOOD criocoba
OMMCAHUA MaCCUBOB B COOTBETCTBHUHU

C IPUPOJION JaHHBIX U LEJISIMU
MCCIIEIOBAHUSI, B TOM YHCIIE B XOJIE€
MPaKTUYECKON pabOThI

CiyuaiiHasi UBMEHYMBOCTD

[Ipumeps! ciaydaiiHOM
M3MEHYUBOCTU NP UBMEPEHUSIX,

B MacCOBOM IIPOU3BO/ICTBE;
TEHJICHIINU U CITy4alHbIe
KOJICOaHMsI; TPYNITMPOBKA JAHHBIX,
MPEJICTABIICHUE CIIy4YaHON
M3MEHYHUBOCTHU C TOMOILBIO
JMarpaMMm; 4acTOThl 3HAUCHUI;
CTaTUCTHYECKasl yCTOMYUBOCTD.
[IpakTrueckas pabora

OnuceiBaTh JaHHBIE C TOMOIIBIO
IPYIIHPOBKHU, CTPOUTH TUCTOTPAMMEBI,
BBIJIBUTAaTh NPOCTEUIIINE TUTIOTE3HbI.
OcBauBaTth rpadrueckue mpeacTaBICHUS
Pa3HbIX BUJIOB CIIy4YalHOM
M3MEHYUBOCTH, B TOM YHCJIE C TOMOIIIbIO
1IU(POBBIX PECYPCOB, B XOC
MPaKTUYECKON pabOThI

Brenenue B Teopuro rpados

['pad, Bepmnna, pedbpo. CreneHnb
BepIrHEBL. Yncio pedep
¥ CyMMapHas CTENEeHb BEPIIUH.

OcBauBaTh NOHATHS: Tpad, BEPIIHHBI
u pedpa rpada, cTeneHs, myTh B rpade,
e U ITUKJIBL, TyTh B Tpade, TUIOCKUit
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[TonsiThe 0 CBSI3HBIX Tpadax.

[Tytu B rpadax.

[ernu u ukiel. O6xox rpada
(3iisIEpOB MyTH).

[TonsiTHEe 00 OPUEHTHUPOBAHHOM
rpade. Pemenue 3a1a4 ¢ noMoIIbIO

rpadoB

rpad, CBSI3HBIN rpad, OpUESHTUPOBAHHBIN
rpad.

Pemate 331241 Ha TOUCK CYMMBI
CTeleHel BepIirH rpada, Ha MOUCK
obxoxa rpada, Ha MOKWCK MyTeH B rpadax.
Hcnonp3oBath rpadbl Mpu pelieHUH
3aja4 U3 anreOpbl, FeOMETPUH, TEOPUU
BEPOATHOCTEH, APYTUX NPEAMETOB

Jloruka

Y TBepKIEHHS U BBICKA3bIBAHMSL.
OTtpuiianue yTBep:KIeHUS,
YCIIOBHBIE YTBEPKJAEHUS, OOpaTHbIE
Y PAaBHOCHJIBHBIE YTBEPKICHNUS,
HEO0OXOIUMBIE U JOCTATOUYHbIE
YCJIOBHSI, CBOMCTBA U IIPU3HAKH.
[IpOTHBOIIOI0KHBIE YTBEPKICHMUS,
JI0Ka3aTeNIbCTBA OT IIPOTUBHOIO

N3y4dats BUIIBI yTBEPKIACHAN

Y BBICKa3bIBaHUIA.

OcBauBaTh CIOCOOBI TOCTPOEHUS
YCIIOBHBIX YTBEPKJAECHUH, TOKA3aTEIbHbIX
paccyxaeHuil, GOpMyJIUPOBKH TEOPEM,
BBIPAKAIOIIMX CBOMCTBA U MPU3HAKH,
METO/Ibl MATEMAaTUYECKHUX JOKA3aTEIbCTB

BeposaTtHocTs 1 yacTtoTa
CITy4aifHOTO COOBITHS

Crny4yaliHbIN SKCTIEPUMEHT (OTIBIT)
U CllydyaifHOE COOBITHE.
BeposaTtHoCTh 1 yacToTa
CIIy4aifHOTO COOBITHSI.

Poiib MasioBEPOSATHBIX

U TIPAKTUYECKU JJOCTOBEPHBIX
COOBITHI B IPUPO/JIC U B OOIIIECTBE.
[IpakTrueckas paborta

OcBauBath MOHATUS: CIyYaWHBIA ONBIT
U cTydaifHOe COOBITHE, MAJIOBEPOSTHOE
U IIPAKTUYECKHU JTOCTOBEPHOE COOBITHE.
N3y4dath 3HaUUMOCTh MaJIOBEPOSITHBIX
COOBITHI B IPHPOJIE U 0OIIEeCTBE

Ha BaXHBIX MTpUMeEpax (aBapuw,
HECUYaCTHBIC CITydau, 3alinuTa
NepCOHANbHOM nH(OpMaIuu, nepenayda
JTAHHBIX ).
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N3yuaThk poib KIaCCUYECKUX
BEPOSTHOCTHBIX MOJIENCHl (MOHETA,
UrpaibHas KOCTb) B TEOPUU
BEPOSITHOCTEM.

HabmtonaTe 1 u3yyaTh 4acTOTY COOBITUI
B [IPOCTBIX KCIEPUMEHTAX, B TOM YHCIIE
C IOMOUIBIO HU(PPOBBIX PECYPCOB

[ToBTOpEHue, 06001IEHNE, 3) [IpencraBnenne TaHHBIX. [1oBTOPSTH N3YUEHHOE U BHICTPAUBATH
CHUCTEMATHU3AIUS 3HAHUIN OnucarenbHas CTaATUCTUKA. CHUCTEMY 3HAHUM.
BeposatHocTh citydaiiHOTO PeraTe 3a1auu Ha peicTaBlICHNE
COOBITHSI. Y ONMCAHUE JIAaHHBIX C TTOMOIIIBIO
MHo»xecTBa U MOJMHOXKECTBA. M3YUYEHHBIX XapaKTEPUCTHUK,
DnemeHTs Teopun rpadoB npecTaBiIeHne nHPopMaIuu
C MOMOIIIbIO TpadoB.
OO0CyKnaTh TPUMEPHI CITyYaitHBIX
COOBITUH, MAJIOBEPOATHBIX U MPAKTUUECKU
JIOCTOBEPHBIX CITy4alHbIX COOBITUM, UX
POJIA B IPUPOJIE U KU3HU YEJIOBEKA
OBHIEE KOJIMYECTBO 34
YACOBIIO ITPOTPAMME
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8 KVIACC
HazBanue pasnena KommnuecTtso XapaKTepuCTUKA IESTEIIBHOCTH
(Temsl) Kypca 4acoB OctosHoe conepare oOyyJaronmxcs
[ToBTOpEHME Kypca 7 kinacca 3 [IpencraBienue naHHBIX B BUIE [ToBTOPSITh N3yYEHHOE U BHICTPAUBATh
TAOJIMI] U JUATPaMM. CHUCTEMY 3HAHUU.
OnucarenpHas CTaTUCTHKA. Pewate 3aga4n Ha IpeICTaBIICHAE
Ciy4aiiHasi ”3MEHUUBOCTb. Y ONMCAHME TAHHBIX C TOMOILBIO
Cry4aiinble COOBITHSI. W3YUYEHHBIX XaPAKTEPUCTHUK.
BeposTHOCTH U 4aCTOTBHI. Pemate 3a1aun Ha npeacTaBiIeHUE
DNeMEHTbI TEOPUU MHOXKECTB. IPYNIIMPOBAHHBIX JAHHBIX U ONHCAHUE
DneMeHThl Teopuu rpadoB CIIy4YallHOW N3MEHYHUBOCTH.
Pemrars 3amaun Ha onpeiesIeHUe 4acTOThI
CIIy4ailHbIX COOBITHH, OOCYKIeHNE
IPUMEPOB CIyYalHBIX COOBITUM, 33141
Ha ONMCAaHUE MHOYKECTB U MPEACTABICHUE
uH(popmaluu B Buje rpados
MHoxecTBa 4 MHOX€eCTBO U TOJIMHOXKECTBO. OcBauBarb NOHATHUS: MHOKECTBO,

[Ipumeps MHOXKECTB

B OKPY>KAIOLIIEM MHUPE.
ITepecedenne n 0ObEeTUHEHUE
MHO€ECTB. J[narpammsl Jiiiepa.
HucioBble MHOKECTBA.
[TpuMepsl MHOKECTB U3 anreOpsl
Y TEOMETPUHU.

IOJIMHOKECTBO, BKJIIOUCHUE,
nepeceueHre U 00beIMHEHNE MHOYKECTB,
YHCJIOBBIE MHOYKECTBA, YHUCIOBBIE
POMEIKYTKH.

Pemmath 3aaun ¢ MOMOIIBI0 GOpMYJT
BKJTIOUCHUS-UCKITFOUCHHS
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[Iepeuncnenue 351€eMEHTOB
MHOKECTB C TIOMOIIIBIO
OpraHU30BAHHOIO Mepedopa

U nipaBuiia yMHOKeHus. Dopmyna
BKJIFOUCHUSI-UCKITIOUCHUS

BepoaTHOCTH CilydaiiHOTO
COOBITHS

DyieMEeHTapHbIE COOBITHS.

BeposiTHOCTH City4ailHBIX COOBITH.

OnbITEl ¢ pAaBHOBO3MOXHBIMHU
AJIIEMEHTAPHBIMU COOBITUSMH.
Crny4daliHbIN BBIOOD.
[IpakTruueckas padota

OcBauBaTh NOHATHS: FJIEMEHTAPHOE
coObITHE, CITy4ailHOE COOBITHE KaK
COBOKYMHOCTb OJIarONPHUSATCTBYIOIIUX
3JIEeMEHTAPHBIX COOBITUN,
PaBHOBO3MOYHBIE JIEMEHTAPHBIE
COOBITHSI.

Pemrars 3agaun Ha BEIYKMCIICHUE
BEPOSTHOCTEU COOBITHI

10 BEPOSTHOCTSIM 3JIEMEHTAPHBIX
COOBITHH CIIy4aitHOTO OTBITA.

Pemiars 3a1aun Ha BBIYUCIICHUE
BEPOSTHOCTEU COOBITHIA B OTIBITAX

C PaBHOBO3MOYKHBIMH AJIEMEHTAPHBIMU
COOBITUSIMHU, B TOM YHCJIE C TOMOIIHIO
KOMITbIOTEPA.

[TpoBOIUTH M U3y4aTh OIBITHI

C PaBHOBO3MOHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMHU, B TOM YHCIIE

C UCTOJIb30BAHUEM MOHET, UTPATTbHBIX
KOCTEU U APYTUX MOJIEJIEN B XOA€E
MPaKTUYECKON padOThI
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OnucaresibHas CTAaTUCTHKA.
PacceuBanue maHHBIX

N3mepenue paccemBaHus
YUCJI0BOTO Maccusa. Jlucnepcus

Y CTaHAAPTHOE OTKJIOHEHUE
quciioBoro Habopa. CpoiicTBa
JUCIIEPCUH U CTAaHJIAPTHOTO
OTKJIOHEHHUSI.

JlnarpamMMBbl pacCEMBaHUS ABYX
HaOIr01aeMbIX BeIUYnH. JInaeiiHas
CBsI3b Ha JarpaMMe pacceuBaHUsI.
[IpakTruueckas pabora

OcBauBath NOHATHUS: JUCTIEPCUS

U CTaHJapTHOE OTKJIOHEHUE,
UCIIOJIb30BaTh ATU XapaKTEPUCTUKHU
JUTSI OTIMCAHUS PACCEUBAHUS TAHHBIX.
BrigBurats runote3sl 00 OTCYyTCTBUU
WJIM HAJTUYUU CBS3U 0 AUarpamMmam
paccerBaHHUs.

Ctpouthb quarpaMMbl pacceruBaHUs

10 UMEIOIIUMCS TaHHBIM, B TOM YHCJIC
C TOMOIIIBIO IU(PPOBBIX PECYPCOB

BBeznenue B Teopuro rpados

HepeBo. JlepeBo ciaydailHOTo
skcriepuMenTa. CBoiicTBa
JIEPEBHEB: €IMHCTBEHHOCTh MMyTH,
CBSI3b MEXIY YHCIIOM BEPIITHH

u ynciom peodep. [lonstue

o riockux rpadax. Pemenue 3anau
C MIOMOIIIBIO JIEPEBHEB

OcBauBarth MOHSTHS: JIEPEBO Kak rpad
0e3 1uKIIa, BUcA4as BepuinHa (JIMCT),
BETBb JIEPEBA, ITYTh B ICPEBE, TUAMETP
NepeBa.

N3yuate cBoOMCTBA AepeBa:
CYyILIECTBOBAHUE BUCSYEN BEPIIUHBI,
€MHCTBEHHOCTb ITYyTH MEXAY IByMsI
BEPIIMHAMHU, CBA3b MEK]Y YHCIOM
BEPIIMH U YUCIIOM pedep.

Pematp 3anaun Ha nouck

Y [IEPEUNCIIEHUE ITYTEN B JE€PEBE,
oTpe/eIeHIE YUCIa BEPIINH WU pedep
B JIepeBe, CBOMCTRA IJIOCKUX I'padoB

Jlornka

Jlornueckue coro3bl «M» u « JIN».
CBsi3b MEXKy JIOTUYECKUMU

N3y4dats MeTOABI U CTPYKTYPY
MAaTEeMaTUYECKUX YTBEPKICHNUM,
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COI03aMH M OTICPAITHSIMHU
HaJl MHOYXKCCTBaMH.
Hcnonb30BaHME IOTHYECKUX
COI030B B ayreOpe

COZIEPIKAIINX JJOTUYECKUE COIO3BI.
OcBauBath UCITOIB30BAHUE JIOTHUECKUX
COI030B IIPU TOCTPOECHUH CUCTEM

Y COBOKYITHOCTEN YPaBHECHUU

Y HEPABEHCTBO OT IMTPOTUBHOTO

Onepaunu HaJ CTy4YaiiHBIMU
coObITusiMU. CliosKeHHE
BEPOATHOCTEMN

Crnyuaiinbie COOBITHS Kak
MHOKECTBA JIEMEHTAPHBIX
COOBITHUH.

[IpoTHBOIOI0KHBIE COOBITHS.
Onepauuu HaJ COOBITUSMH.
dopMyia CII0KEHUS BEPOATHOCTEN

OcBauBarh NOHATHUSA: B3aUMHO
IIPOTUBOIIOJIOKHBIE COOBITHS, OTIEpALIUU
HaJ COOBITUSIMH, OOBETUHCHHUE

U MIepECEUCHHUE COOBITUI, COBMECTHBIC

Y HECOBMECTHBIE COOBITHS.

N3y4dars TeOpEeMBI O BEPOSTHOCTH
00BeAMHEHUS IBYX COOBITHIA ((POpMYJIBI
CJIO’KEHUSI BEPOSTHOCTEN ).

Pemiats 3a1a4m, B TOM 4KCIie TEKCTOBBIE,
Ha BBIYUCIICHUE BEPOATHOCTEH
00BbeIMHEHUS U TIEPECEUCHUSI COOBITUI
C IIOMOIIIBIO YUCIIOBOM IIPSIMOM,
auarpamm Ditiepa

Y cii0BHasE BEPOSTHOCTb,
YMHOKEHUE BEPOATHOCTEH,
HE3aBUCUMBIE COOBITHS

[IpaBuio ymMmHOXeHUSA
BEPOSITHOCTEH. Y CIIOBHAA
BEPOSATHOCTb.
[Ipencrasienue cay4aiHOrO
SKCIIEpUMEHTA B BU/IEC JIEPEBA.
He3zaBucumele coOBITHS

OcBauBaTh NOHATHS: TIPABUIIO
YMHOKE€HUS BEPOSITHOCTEM, YCIIOBHAS
BEPOSITHOCTh, HE3ABUCUMBIE COOBITHUS,
JIEPEBO CIIYYaNHOIO OIIbITA.

Pemate 3anaun Ha onpeneneHue

Y CBOICTBA HE3aBUCUMBIX COOBITHH.
Pemate 3amaun Ha TOKMCK BEPOATHOCTEN
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C UCIIOJIb3OBAHUCM ACPCBA CHy‘—I&fIHOFO
OIIbITa

[ToBTOpEHUE, 0000IIEHKE, 3) PaccenBanue JaHHBIX B YHCIIOBBIX [ToBTOPSITH N3yYEHHOE U BHICTPAUBATh
CUCTEMAaTU3alMs 3HAHUN maccuBax. Onepanuun CUCTEMY 3HaHUH.
Ha/l MHO’)KECTBaMHU U COOBITUSIMHU. Pemats 3a1aun Ha IpeiCTaBlIEHNE
BeposiTHOCTB citydaitHOTO Y OIMCAHUE JIAHHBIX C IIOMOILBIO
coObITuA. CII0KEHUE U YMHOKEHUE | M3YyYCHHBIX XapaKTEPUCTHK.
BEPOSITHOCTEH. Pemats 3amaun ¢ mpuMenenneM rpagdos.
JlepeBbs U TIIOCKHUE Tpadbl Pematsb 3a1aun Ha HaXOXKACHUE
BEPOSITHOCTH CITy4YaHOTO COOBITHUS
10 BEPOSITHOCTSIM 3JIEMEHTAPHBIX
COOBITHH.
Pemath 3a1aun Ha HAXOXKICHUE
BEPOSTHOCTEH 00BEAMHEHUS
¥ TIepeceueHust COOBITUH, B TOM YHCTIE
HE3aBUCHUMBIX, C UCIIOJIb30BaHUEM
rpaduyeckux npeacTaBIeHUN
OBIIEE KOJIMYECTBO 34
YACOBIIO ITPOI'PAMME

94




Pabouast mporpamma | Maremaruka. 7—9 kiacchl (yriayOJICHHBIH YPOBCHB)

9 KVIACC
Hazpanue paznena KonuuectBo XapaKkTepucTuKa AesITeIbHOCTU
(Temsl) Kypca 4acoB OctosHoe conepare 00yJaromuXxCst
[ToBTOpenue kypca 8 kmacca 3 [IpencraBieHue JaHHBIX. [ToBTOPATH U3YyYEHHOE U BHICTPAUBATh
OnucartenbHask CTATUCTHKA. CUCTEMY 3HAHUM.
Omneparuu Haj| COOBITUSIMU. Pemate 3a1aun Ha IpeicTaBlIeHNE
HesaBucumocTts coOBITHI. Y OIIUCAHUE JIAHHBIX.
HepeBbs u iockue rpad Pemate 3a1aun Ha HAXOXKICHUE
BEPOSITHOCTEW 00bETUHEHNUS
U TIepeceyeHus COObITUM, B TOM YUCJIIE
HE3aBUCHMBIX C UCIIOJIb30BAaHUEM
rpaduuecKuX MpeACTaBICHUN U IepeBa
CIIy4allHOTr'O OMbITa
DneMeHTbl KOMOMHATOPUKHU 6 KomOunaropHoe mpaBuiio OcBauBaTh NOHITHS: KOMOMHATOPHOE

yMHO)eHus. [ lepectanoBKM

u (akTopual.

Yucno coueTanuil v TpEyroJIbHUK
[Tackans. CBoiicTBa uncen
couerannii. bunom Herotona.
Pemenue 3agad ¢ ucronb30BaHUEM
KOMOMHATOPUKHU

IIPaBUJIO YMHOXKEHHUS, YIIOPSAOUYCHHAs
napa, Tpolika 00bEKTOB, IEPECTAHOBKA,
(akTopuan yucia, CoueTaHUE YUCIIO
coYeTaHui, TpeyrojabHuK [lackans.
Pemrars 3aiaun Ha nepeuyunciaeHue
KOMOMHALIUN, KOJTHMYECTBA HIEMEHTAPHbBIX
COOBITUH, HAXOXKICHUE BEPOSATHOCTEN
COOBITHH C MPUMEHEHUEM
KOMOMHATOPUKH, B TOM YHUCJIE

C UCIIOJIb30BAHUEM TPEYTOJIbHUKA

95




Pabouast mporpamma | Maremaruka. 7—9 kiacchl (yriayOJICHHBIH YPOBCHB)

[Tackass.

Pematp 3aaun Ha MpUMEHEHHE YHCIIa
codeTaHui B ajireope (COKpaIieHHoe
yMHOkeHue, 6uHoM HproToHA)

I'eomerpuueckas
BEPOATHOCTD

['eomeTpuyeckast BEpOSTHOCTb.
Crny4daiiHbli BBIOOpP TOUKHU

u3 (Uryphl Ha MIOCKOCTH,

13 OTPE3Ka, U3 YT OKPYKHOCTU

OcBanBaTh NOHATHE TEOMETPUIECKON
BEPOATHOCTH.

Pemate 3a1aun Ha HaXO0XKACHHE
BEPOSITHOCTEN B ONBITAX, IPEICTABUMBIX
KaK BbIOOp TOYEK U3 PUTYPBI

Ha IUIOCKOCTH (MHOTOYTOJIbHUKA, KPyTa),
U3 OTPE3KA WU AYT'H OKPY>KHOCTH,

U3 YHUCIIOBOIO IIPOMEKYTKA

Hcnertanus bepuymm

HcnbiTanus. Ycenex u Heynayva.
Cepust CIIBITAaHHI A0 TIEPBOTO
ycnexa.

Cepus ucnpitanui bepnysm.
BeposiTHOCTH COOBITHH B cE€pUH
ucnslTanui bepHym.
CnyyaitHbli BBIOOP U3 KOHEYHOTO
MHOECTBA

OcBauBarh NOHATHUSA: UCIIBITAHUE,
3JIEMEHTApHOE COOBITUE B UCTIBITAHUU
(ycmex u HeyJaya), cepusi UCTIBITAaHUM,
HACTYIUICHUE TIEPBOTO ycrexa (Heyaaun),
cepus UCTIbITAaHUM bepHyun.

Pemath 3agaun Ha HaXOXJICHHE
BEPOSITHOCTEH COOBITUI B CEPUU
VCTIBITAHUH 0 TIEPBOTO yCIIEXA.
Pemath 3agaun Ha HaXOXJICHHE
BEPOSTHOCTEH COOBITHI

B CEpUU UCTIbITAHUM bepHyruy,

B TOM YHCJI€ C TOMOIIBIO ITU(PPOBBIX

pecypcoB
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Cnyvaiinas BeMyuHa

Crnyyaiinas BeMuuHa

U pacrpeeieHle BEpOITHOCTEN.
[IprmMeps! caydalHbIX BEJIMYMH.
Baknble pacnipeiesieHus — Yiciio
MOTIBITOK B CEPUU UCTIBITAHUN

710 TIEPBOI'0 yCIeXa U YUCIIO
YCIIEXOB B CEPUU UCIIBITAHUI
bepnynnu (reomerpuueckoe

1 OMHOMHUAJILHOE PaCIpPE/ICIICHNS)

OcBauBaTh NOHATHS: CITydaiiHas
BEJINYMHA, 3HAYCHUE CITy4YalHOU
BEJINYWHBI, PaCIIPEACIICHUE
BEPOSITHOCTEM.

N3y4dars, B TOM 4HCIIE€ C TOMOIIBIO
IU(PPOBBIX PECYpCoOB, U 0OCYKIATh
pUMEPBI TUCKPETHBIX U HEMPEPHIBHBIX
CIIy4ailHbIX BEJIMYMH (B TOM YHUCIIE POCT
Y BEC YEJIOBEKA, YHCIEHHOCTh HACEIICHUS,
CTOMMOCTbH TOBapOB U YCIIYT), CIIy4ailHbIX
BEJINYWH, CBSI3aHHBIX C U3YYECHHBIMU
CIIy4allHBIMH OTIBITAMHU

HucnoBbie XapaKTEPUCTUKHU
CJIIy4alHBIX BEJIMYNH

MareMaTu4yeckoe 0KUJaHNE
CIIy4alHOW BEJIUYUHBL.
PU3NYECKUN CMBICTT
MAaTEMaTHYECKOTO OKUIAHUS.
[Ipumeps! ucnonp30BaHus
MaTeMaTH4YECKOT0 OKUIAHUS.
Jlucriepcust 1 cTaHAapTHOE
OTKJIOHEHHE CIIy4alHON BEJIUYMHBI.
CBolicTBa MAaTEMATUYECKOTO
0KUJaHUS U JUCIIEPCUMU.
MaremaTndeckoe OKUIaHue
Y JTUCTIEPCUS U3YUEHHBIX
pacrpeeneHun

OcBauBaTh NOHATHUS: MATEMATHYECKOE
0KUJIAaHHUE CIIyYaHON BEJIMYUHBI,
JTACTIEPCUA U CTAHJIAPTHOE OTKIIOHCHUE
CIIy4YallHOW BEJTUYUHBI.

Pemate 3a1aun Ha BBIYUCIICHUE
MAaTEMATHYECKOTO OKUTaHUS

Y IUCTIEPCUU JUCKPETHOU CIyYaUHOU
BEJIMYUHBI 110 33JaHHOMY
pacnpeaeneHuio, B TOM YHCIIe 3a/1a4,
CBSI3aHHBIX CO CTPAXOBAHUEM

Y JIOTEPESIMHU.

3HAKOMUTHCS C MATEMATUYECKUM
0KUJAHUEM U JUCTIEPCUEN HEKOTOPBIX
pacnpeneneHuii, B TOM YUCIIe
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pacnpeaeneHus CIy4anHOW BETUYUHbI
«YHCIIO YCTIEXOB» B CEPUH UCTIBITAHUIA
bepnymm

3aK0H OOJIBIITNX YHCE]T

HepagenctBo UeObleBa. 3akoH
OOIBIINX YHUCEIL.
MareMaTndecKre OCHOBAaHUS
U3MEPEHUS BEPOSITHOCTCH.

Poinp 1 3HaYeHME 3aK0HA OOIBIINX
9JHuCeN B HaAyKe, B PUPOJIC

1 00IIeCTBE, B TOM YHCJIE

B COIIMOJIOTHYECKHUX
00CJIeIOBAaHUSX U B U3MEPEHUSIX

N3yuaTp 4acToTy COOBITHA

B MOBTOPSIOUIUXCS CIIy4alHBIX OMBITaX
KaK CJIy4allHYyI0 BEJIMYUHY.
3HAKOMUTHCS 3aKOHOM OOJIBIIIUX YUCE
KaK MaTeMaTUYECKUM BhIPOKCHUE
CTaTUCTHUYECKON YCTOMUYUBOCTH YACTOT
Y CPEJIHUX 3HAUYCHUMU.

Pemarte 3amaun Ha u3MepeHne
BEPOSTHOCTEU C MOMOIIBIO YaCTOT.
OO6cyxaaTh poib 3aKOHA OOJIBIIIUX YHUCEIT
B 000CHOBAaHMHU YAaCTOTHOTO METOJIa
U3MEPEHUS BEPOATHOCTEM, B IPUPO/IE
U B 00IIIECTBE

[ToBTOpEHue, 06001ICHME,
cUcTeMaTH3anus 3HAHUN

BepostHOCTH CydaliHBIX
COOBITHIA.

DneMeHTbl KOMOMHATOPUKH.
Cepus ucnibiTannii bepHysm.
CiyyaiiHble BETMYUHBI

U pacIpeaeICHUS.

HucoBble XapaKTEpPUCTUKHU
CIIy4ailHbIX BEJIMYMH. 3aKOH
OOJIBIINX YKCeN

[1oBTOPSITH N3yYEHHOE U BHICTPAUBATh
CUCTEMY 3HAHUU.

Pemars 3agaun Ha HaXOXKICHHE
BEPOSITHOCTEU B CEPUSX
HE3aBUCUMBIX HCIIBITAaHUH,

B TOM YHCJIE C IOMOILBIO
KOMOWHATOPHBIX ()aKTOB ¥ (POPMYII.
Pemars 3aaun Ha onpeneneHue
CBOWCTB PACHPENEIICHNN,
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HAXO0XKIECHUE MATEMAaTUYECKUX
0KMJIaHUM U TUCTIEPCUI N3YyUYECHHBIX
pacupeneIcHui.

OO6cy)kaaTh poJib 3aKOHA OOJIBIIUX YHCET
B HayKe, B IPUPOJE U B OOIIECTBE

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

34
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