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IosicHuTeIbHASA 3alUCKA.

Pabouas mporpamMma o maremaruke paspadortana ¢ yueroM TpedoBanuit ®I'OC 00O,
YTBEpKJIEHHBIM NpHKa3oM MuHHCcTepcTBa oOpa3oBaHMsl M Hayku Poccuiickoit
®epnepannn ot «17» gexadpst 2010 r. Ne 1897, B cOOTBETCTBUU C aBTOPCKOM MpOrpamMmoit
A.I'. Mep3znsk, B.b. Ilononckuii, M.C. Sxup, E.B. byuko (MaremaTuka: nporpaMmmsl :
5-9 xnaccel A.I'. Mep3msak, B.b. Tlononckuii, M.C. Sxup, E.B. Byuko /. — M. :Benrana-
I'pad, 2015. — 152 ¢c.) u YMK
ABtopckux nporpamm: A.I'. Mepaimsak, B.b. Ilononckuit, M.C. SAxup. 6. H.I'. Munmioxk.
Anrebpa. PaGoune mporpammsl. [Ipenmernas nunust yueOHukoB FO.H. MakaperueBa u
npyrux. 7 — 9 xnaccel. [locobue mist yuuteneit 00meo0pa3oBaTebHbIX OpraHu3alui. 2-
e, nopaborannoe. M.: - «IIpocBemenuey, 2014.
ABtopckoit  mporpammbel  JI.C.  Aranacsna. (Ilporpamma 1o  reomeTpuu,
aBT.JI.C.Aranacsn, B.®.byry3zoB, C.b.Kamomuer u np. B cOophHuke «['eomerpus.
[Iporpammbl  oOmieoOpa3oBaTeNbHbIX — yupexaeHuid. 7-9  kmaccel.  CocTaBUTEINb
T.A.bypmuctposa, uzn. «IIpocsemenne», 2014 r.).

OO01as xapaKkTepucTHKA y4e0HOr 0 npeaMera

MaremaTuka UrpaeT BaXXHYIO0 poOJib B (OPMUPOBAHUU Yy IIKOJIHBHUKOB YMEHHS
YUUTHCA.

OOyyeHne MaTeMaTHMKE 3aKJaJbIBa€T OCHOBBI s (POPMUPOBAHMS MPUEMOB
YMCTBEHHOM JIeATEIbHOCTU: UIKOJBHUKU YydYaTrcsl MPOBOAUTH aHalIW3, CpaBHEHHE,
Kinaccupukanuio  OOBEKTOB,  yCTAHABIMBATH  NPUYMHHO-CJIEJACTBEHHbIE  CBSA3H,
3aKOHOMEPHOCTH, BBICTpaMBaTh JIOTHYECKHE LEMOYKH paccyxaeHuid. M3yuas
MaTeMaTUKy, OHU YCBauWBalOT omnpeneiéHHble OOOOUIEHHBIE 3HAHMS M CIOCOOBI
NeWcTBUN. YHHBEpCcalbHblE MaTeMaTH4eCKUe CIOCOOBbl IO3HAHUS CIIOCOOCTBYIOT
LIEJIOCTHOMY BOCIHPHUSATHIO MHpa, MO3BOJSIIOT BBICTpaMBaTh MOJEIU €ro OTJIEJbHBIX
IPOLIECCOB U SIBJICHMH, a TAKXKESBIAIOTCA OCHOBOW (OPMHUPOBAHMS YHHBEPCAIbHBIX
yueOHbIX JAeHUCTBUH. YHUBepcajibHble Yy4yeOHble AEHCTBUS OOECIEUMBAIOT YCBOCHME
OPEIMETHbIX 3HAaHUM M HMHTEIUIEKTyalbHOE pa3BUTHE Yydyalluxcs, (HopMupyroT
CHOCOOHOCTh K CaMOCTOSITEIbHOMY IOMCKY M YCBOEHHIO HOBOW HMH(OpMaIuH, HOBBIX
3HaHUH U c1IOCOOOB JEMCTBUM, UTO COCTABISET OCHOBY YMEHUS YUUThCS.

Marematudeckoe 0Opa3oBaHUE SBISIETCS 00s3aTENbHOM M HEOTHEMJIEMOM YacThIO
obmero o0pa3oBaHMs Ha BCeX CTyINEHAX IIKoJbl. OOyueHue MaTeMaTHKE Ha YpOBHE
OCHOBHOT'O 00111er0 00pa30BaHUSAHANIPABICHO HA JOCTHKEHHE CIEAYIOIIMX IIeJIei:

1) 6 HampaBICHUH TUYHOCTHOTO PA3BUTHSL:

* (opMHUpOBaHUE MPEACTABICHUM O MaTeMaTHKE KaK YacTh OOIIeuerIoBeYeCcKOn
KyJbTYpbl, O 3HaYMMOCTH MaT€MaTUKUd B Pa3BUTUU IMBWIM3ALHUU U COBPEMEHHOIO
00I111eCTBa;

* Ppa3BHUTHUE JIOTUYECKOTO U KPUTUYECKOT'O MBILIUIEHUS, KYJIbTYPbI peYH, CIIOCOOHOCTH
K YMCTBEHHOMY 3KCIIEPUMEHTY;

* (opMUpOBaHHE HHTEIUIEKTYyaIbHOM YECTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH K
MIPEOIOICHUIO MBICIIUTEIbHBIX CTEPEOTHUIIOB, BBITEKAIOIIUX U3 OOBIZICHHOT'O OIIbITA;

* BOCIIUTaHHE KAauyeCTB JIMYHOCTH, OOECMEUHMBAIOIIMX COLMAIbHYI0 MOOHJIBHOCTD,
CIOCOOHOCTh MPUHUMATh CAMOCTOATEIbHBIE PEIICHUS;

* (opMHpOBaHME KAa4yeCTB MBIIUICHUS, HEOOXOAMMBIX IS  ajanTalud B
COBPEMEHHOM MH(GOPMAIIMOHHOM OOIIECTBE;

* pa3BUTHE UHTEpeca K MATEMaTUYECKOMY TBOPYECTBY M MAaTEMaTHYECKUX
CITOCOOHOCTEI;

2) B MeTanpeaMEeTHOM HaIllPaBJICHUU:



* pa3BUTHE MPEACTABICHUNA O MaTEMATUKE KaKk (popMe ONMMCAHUS U METOJIE TIO3HAHUS
JNENUCTBUTENBHOCTH, CO3JaHHE YCJIOBUU JUIsi NPUOOPETEHHS IMEPBOHAYAIBHOI'O OIbITA
MaTeMaTUYECKOr0 MOJECITUPOBAHUS;

* (opMupoBaHHEe OOIINX CIIOCOOOB MHTEIEKTYaJIbHOM JEATEIbHOCTH, XapaKTEPHBIX
JUIS MAaT€MAaTUKH U SIBJSIONIMXCS OCHOBOM MO3HABATENIbHOM KyJIbTYPhl, 3HAUUMOM IS
pa3IMYHbIX c(hep YeToBEeUECKON AEATEIbHOCTH;

3) B IpeIMETHOM HAIPaBICHUU:

* OBJQJICHHUE MaTeMaTUYeCKUMU 3HAHUSMU MU YMEHUAMH, HEOOXOJUMBIMH IS
MpOJIOJKEHUsT 00pa3oBaHUs, M3YyYEHHUS CMEXHBIX JUCUMIUIMH, TPUMEHEHUs B
MMOBCEIHEBHOM KM3HMU,

* co3ganve (QyHAAMEHTa I MAaTeMaTU4eCKOro pa3BUTHUS, (OPMHUPOBAHUS
MEXaHU3MOB MBIIUIEHHS], XapAKTEPHBIX ISl MATEMATUYECKON JIeATEIbHOCTH.

B opranuzanuum  yuyeOHO-BOCHHMTATENILHOIO TpOIEcca BAXKHYIO pOJIb HUIPaIoT
3amaur. OHU SBISIOTCA W LENbIO, M CpPencTBOM oOyueHus. BaxHbIM yclioBueM
MpaBUJIBHOW OpraHU3alliyd 3TOr0 Ipolecca SIBISETCS BBIOOP pPaLMOHANIBHOW CUCTEMBI
METOJIOB M TMpPUEMOB O0Oy4eHMs, cHeuu(puKH pelaeMbix o0pa3oBaTeNbHBIX U
BOCITUTATEJIbHBIX 3a/1a4.

Lenpro wW3yyeHHs Kypca MaTeMaTHMKM B 5-6 Kiaccax SBISETCS CHUCTEMaTHYECKOE
pa3BUTHE TOHATUS YHUCIA, BBIPAOOTKA YMEHUH  BBINOJHATH YCTHO M  MHCbMEHHO
apudmeTrueckue ACMCTBUS HAJ 4YHCIAaMH, MEPEBOAUTH MpPAKTUUYECKHE 3aJaud Ha
SA3bIK MAaTEMaTHUKH, IOATOTOBKA YyYalIUXCs K M3YYEHHUIO CHCTEMaTHYECKUX KypCOB
anreOdpel U reomerpuu. Kypc cTpouTcs Ha HMHAYKTUBHOM OCHOBE C MpPHUBIICYEHUEM
AJIEMEHTOB JIEAYKTUBHBIX PACCyKJICHUN 1 00ecreyrBaeT YpOBHEBYIO AU(depeHIIHALIHIO.
3ajaunKypca MaTeMaTUKH B 5 — 6 Kilaccax:

1) pa3BuBaTh HAaBBIKU BBIYMCICHUIN C HATYPAJIbHBIMU YHCIIAMH,

2) oBJaJeBaTh HaBBIKAMH PAOOTHI C OOBIKHOBEHHBIMH M JICCATUUHBIMU JIPOOSIMHU;

3) oBnaxeBaTh HaBBIKAMHU PAOOTHI CIIOJOKHUTEIBHBIMU M OTPHUIIATEIILHBIMU YHCIIAMH;

4) ¢dopmHpOBaTh MPECTABICHNE 00 MCIOIb30BAHUU OYKB JUIs 3aITUCH BBIPAXKCHUH U

CBOMCTB apu(PMETHUECKUX ICHCTBHIA;

5) GbopmMHPOBaTH HABBIKH [0 COCTABJICHUIO IMHEUHBIX YPaBHCHUN;

6) mpoJoKATh 3HAKOMCTBO C T€OMETPUICCKUMU MTOHITUAMHU,

7) pa3BUBaTh HAaBBIKM IOCTPOCHHS TECOMETPHUCCKHUX (GUTYp W H3MEPCHHUS

TreOMETPUYECKUX BEITUYHH.

[enpro u3yueHus: kypca aiaredpsl B 7 - 9 kinaccax sBISI€TCS pa3BUTHE BHIYUCITUTEIbHbBIX
YMEHHUI 70 ypOBHS, MO3BOJSIONIEIO YBEPEHHO HCIIONB30BAaTh UX MPU PEHICHUH 3a7ad
MaTEeMaTUKU U CMEXHBIX MPEIMETOB, YCBOCHUE allapara ypaBHEHHUN U HEPABEHCTB Kak
OCHOBHOTO CpEJCTBA MAaTEMaTUYeCKOTO MOJICJIMPOBAaHUS 334, OCYIIEeCTBICHUE
(GYHKIIMOHAILHON TMOATOTOBKM IIKOJBHUKOB. Kypc Xapakrepu3yercsl MOBBIIICHUEM
TEOPETUYECKOTO YPOBHS OOYy4YeHUS, TOCTENEHHBIM YCWIHEM POJIU TEOPETHUUECKUX
0000mIeHNT W JeAyKTUBHBIX 3aKIIOUEHHUH, a Takke O0ecrneYnBacT YpPOBHEBYIO
muddepennuanuio. [IpukinanHas HaPaBICHHOCTh PACKPHIBAET BOZMOKHOCTh U3y4aTh U
pelaTh NPakTUYECKUE 3a1a4H.

3amaun Kypca anreopsl B 7 — 9 Kiraccax:

1) ¢opmupoBarh mNpakTHYECKHE HABBIKA BBINOJHEHUS YCTHBIX, IHUCHMEHHBIX,

MHCTPYMEHTAJIbHBIX BBIUNCIICHUH;

2) OBJIQJICHUE CUMBOJUYCCKUM SI3BIKOM aJTeOphl;

3) BbIpabaTbIBaTh (HOPMATBHO-ONIEPATUBHBIC aTeOpandecKie YMEHUSI U MPUMCHSTh

UX K PELIEHUI0 MaTEMaTUYECKUX U HEMAaTeMaTU4YECKUX 3a/1a4;



4) HayuuTBhCS HCIIOJIb30BaTh (DYHKIMOHAIBHO-TpAadUUYECKUE TPEACTABICHUS IS
ONMCAHUS U AaHAJIN3A PEATbHBIX 3aBUCUMOCTEMN;

5) moMydYUTh MPEACTABJICHUS O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B pealbHOM MHUPE
Y O Pa3IMYHBIX CIIOCO0aX UX U3yUeHHUs, 00 OCOOEHHOCTSX BHIBOJIOB U MPOTHO30B,
HOCSIIIIUX BEPOSITHOCTHBIN XapakTep;

6) mpomoiKaTh BEIpabaTHIBATH YMEHUS BBIMOJHATE ACHCTBUSA HAJl CTCIICHIMHU;

7) HAy4YUTHCS COCTABJIATH M HCIOJB30BAaTh AJITOPUTMBI M aJTOPUTMUYECCKHE
MpEeIIUCaHus NPH pelIeHUE 3a1aY;

8) HayuYUTHCS BBIOJHATH ICHCTBHUS HAJ] MHOTOUJICHAMU;

9) Hay4yuThCS pelIaTh CHCTEMbI PA3IUYHBIX YPaBHCHHW W TNPUMEHATh HUX IpU
pPEILIEHNU TEKCTOBBIX 33/1a4;

10)103HaKOMUTBCSI ¢ HAYaJdbHBIMH  TOHATHSAMH, HACIMH M  METOJaMH
KOMOWHATOPUKH, TEOPUU BEPOSTHOCTH U CTATUCTUKH.

[lenbro n3yueHus Kypca reoMeTpur B 7-9 Kitaccax SBISICTCS CUCTEMATHUYECKOE U3YUYEHUE
CBOMCTB TE€OMETPHUYECKUX (PUTYp Ha IIOCKOCTH, (HOPMUPOBAHUE MPOCTPAHCTBEHHBIX
MPEJCTABICHUM, PAa3BUTHE JIOTUYECKOTO MBIIUICHUST M MNOATNOTOBKA  ammapara,
HEOOXOIMMOTO JUIsl U3YYCHUSI CMEXKHBIX JUCIUILIMH U Kypca CTEpEOMETPUHU B CTapIINX
kinaccax.B  ocHOBe mOCTpoeHHST JAaHHOTO  Kypca JISKHT uaes  oOydeHwus,
COOTBETCTBYIOIAss COBPEMEHHBIM MPECTABICHUSM O IEJIAX IIKOJIBHOTO 00pa30BaHMs U
yAensoas 0co0oe BHUMAaHUE JIMYHOCTH YICHUKA, €r0 HHTEpEecaM M CIIOCOOHOCTSIM.
3agaum Kypca reoMeTpuu B 7 — 9 kiaccax:

1) pa3BuTHE JIOTUYECKOTO MBIILICHUS U PEYM — YMEHHS JIOTUYECKH OOOCHOBBHIBAThH
CYXXJICHHUSI, TIPOBOJIUTH HECJIOXKHBIE CHUCTEMATH3allUM, TPUBOAUTH TPUMEPHI U
KOHTPIIPUMEPBI, HCIOJNb30BaTh PA3IUYHbIE SI3bIKH MAaTeMaTUKH (CJIOBECHBIH,
CUMBOJIMYECKUN,  TrpapuuecKkuil)  aias  WUIIOCTpallMd,  HUHTEPHpETaluy,
apryMEeHTalllM U J10Ka3aTeIbCTBA;

2) pa3BUBaTh MPOCTPAHCTBEHHbBIC MPEICTABICHHUS U M300pa3UTEIbHbBIC YMEHHS,

3) OCBOWTH OCHOBHBIE (DaKThI U METO/IbI INITAHUMETPHH;

4) npOMOHKUTH 3HAKOMCTBO C TMPOCTCHIIMMU MPOCTPAHCTBEHHBIMU TEJIaMH W HX
CBOMCTBaMU;

5) OCBOWTB JITOPUTM PELICHHUS 3aa4 Ha MOCTPOCHUE, BBIYUCIICHUE TEOMETPUICCKUX
BEJINYUH;

6) ¢GopMupoBaTh MPEACTABICHUS O TEOMETPUM KaK YacTH OOIIeYeTI0OBEUYECKOM
KyJbTYPbl, TOHUMAaHHs 3HAYMMOCTH T€OMETPHH ISl OOIIECTBEHHOTO MPOrpecca;

7) OCBOWTHI€OMETPUYECCKHE 3HAHHS M YMEHHS HEOOXOJWMbIC B IOBCEIHEBHOM
AKU3HU.

[Iporpamma mo3possieT obecneynTh POPMUPOBAHHUE KaK MPEIMETHBIX YMEHHM, TaK
U YHUBEpPCAJIbHBIX YYEOHBIX JCHCTBUI INKOJIBHUKOB, a TakXkKe CIOcOOCTBYyeT
NOCTIKEHHUIO  omnpeAes€éHHbIX BO @PI'OC JIUYHOCTHBIX pe3yjbTaTOB, KOTOpBHIE B
JNalbHEHIIEM IMO03BOJIAT YYalUUMCS NPUMEHSTh IOJTYYEHHbIE 3HAHUS W yMEHUS IJs
pelIeHusl pa3InyHbIX KU3HEHHBIX 33/1a4.

Hacrosimiast mporpamma 1o MaTeMmaTHKe Jjisi YPOBHS OCHOBHOTO OOIIIETo
o0Opa3oBaHUs SBISETCS JOTHUYECKUM MPOJIOJDKEHUEM MPOTPAMMBIUIS HAYATbHOU HITKOJIBI
M BMECTE C HEil COCTaBJISET OMMCAHUE HEMPEPHIBHOIO Kypca MaTeMaTUKH ¢ 1-ro mo 9-ii
KJ1acc o011eo0pa3oBaTeIbHON HIKOJIBI.

B ocHoBe conepkaHusi OOy4deHHs] MAaT€MAaTHUKE JIGKUT OBJIAQJCHUE YYaIlUMHCS
CIEYIOIMMU BUJIaMU KOMIIETCHIIUI: MPEIMETHOM, KOMMYHUKATHBHOU,
OpPTraHM3alMOHHON M OOLIEKYIbTYpHOU. B COOTBETCTBUU € 3TMMHU BHAaMU KOMIIETEHIIMNA



BBIJICJICHBI TJIABHBIE COJEPXKATEIbHO-IICJICBbIC HAMpPaBJICHUS  Pa3BUTHUS y4alllUXCS
cpeacTBaMu npeameta «MaTemaTukay.

IMpenmernas kommereHuus. [log mNpeIMETHOM KOMIIETEHUHMEN MNOHUMAETCS
OCBEJIOMJIEHHOCTH IIKOJIbBHUKOB O CUCTEME OCHOBHBIX MAaT€MAaTHUYECKUX MPEICTaBICHUI
U OBJIQJIEHUEC WMH HEOOXOAMUMBIMH TMPEIMETHBIMU yMEHUAMHU. DOpMHUPYIOTCS
clenyromue o0pa3yromye 3Ty KOMIIETEHLIUIO MPEACTABIICHUS: O MATEMAaTHUYECKOM SI3bIKE
KaK CpEACTBE BBIPAKECHUS MAaTEeMaTHYECKHUX 3aKOHOB, 3aKOHOMEpPHOCTEH U T.A.; O
MaTeMaTH4YeCKOM MOJCIUPOBAHUM KaK OJIHOM M3 BaXKHBIX METOJOB TMO3HAHUS MHDA.
dopmupyroTca cienyromue o0pa3yloue STy KOMIIETEHIUIO YMEHMs: CO37aBaTh
MPOCTEHIINE MaTeMaTUYECKUEe MOJENH, paboTaTth ¢ HHUMH U HHTEPIPETUPOBATH
MOJIyYEHHBIE pe3yJbTaThl; MPUOOpETaTh U CUCTEMATU3UPOBATh 3HAHUA O CHOco0ax
pelieHns MaTeMaTUYeCKUX 3a/lad, a TaKKe MNPUMEHSATh ITH 3HAHWS W YMEHHs s
pelIeHus MHOTUX KM3HEHHBIX 3a71a4.

KommyHukatuBHasi koMmereHuus. llon KOMMYyHMKAaTHMBHON KOMIIETEHIMEH
nmoHuMaeTcsi ChOPMUPOBAHHOCTh YMEHUS SICHO M YETKO M3JIaraTh CBOU MBICIIH, CTPOUTH
apryMEHTUPOBAHHBIC PACCYXXJCHHS, BECTH JHAJIOT, BOCHPUHUMAs TOYKY 3pEHHUS
cobecelHUKa U B TO K€ BpeMsl TojiBepras €€ KpUTHUYECKOMY aHallu3y, OTCTauBaTh (MIpU
HEOOXOJMMOCTH) CBOIO TOYKY 3pEHHUs, BBICTpaWBas CHCTEMY apryMEHTaIlHH.
dopMHpYIOTCST 00pa3yroIIue 3Ty KOMIETEHIIMI0 YMEHHS, a TakKe YMEHHUS H3BJICKATh
MH(OPMALIMIO U3 Pa3HOTO POJa UCTOUYHUKOB, MPeoOpa3oBbIBas €€ Npyu HEOOXOAUMOCTH B
npyrue Gopmbl (TEKCThI, TAOIULBI, CXEMBI U T.J.).

Opranu3anuonHass kKommneteHnus. I[log opraHuW3alMOHHOM KOMIIETCHIIUEH
MmoHUMaeTcsi CPOPMUPOBAHHOCTh YMEHHUSI CAMOCTOSITENIbHO HAaXOJUTh W TPUCBAUBATh
HEOOXOMMBIEC y4alluMcsi HOBbIe 3HaHMsI. DOpMUPYIOTCS Clienyrole o0pa3yromue 3Ty
KOMIIETEHIIMIO YMEHUS: CAMOCTOSITENIbHO CTaBUTh yU4eOHYIO 3a/1auy (1iejb), pa3ouBarh €€
Ha COCTaBHbIE YacTH, HAa KOTOpPbIX OYJIET OCHOBBIBATHCS MpollecC €€ pelleHus,
aHAJIM3UPOBATh PE3yJbTAT JACUCTBUSI, BBISBISTH JOMYIIEHHbIE OMIMOKM M HETOYHOCTH,
UCIPABJIATHh UX U MPEJICTABIAThH MMOJYYEHHBIN pe3yNbTatr B (hopMe, JIETKO JOCTYIMHOU IS
BOCIIPUSATHS IPYTUX JTHOJCH.

Oo0mexkyabTypHasi  komnereHums.Ilon  oOmekynbTypHOH — KOMIETEHIIMEH
NOHUMAETCAd  OCBEIOMJIEHHOCTh  IIKOJBHUKOB O MAaT€éMaTUKE KaK  JJIEMEHTE
oOIieuenoBeveckor KyJlbTyphl, €€ MecTe B CUCTEME JAPYTuX HayK, a Takxke e€ poju B
Pa3BUTUN TPEACTABICHUN YEIIOBEUECTBA O IIEJIOCTHOM KapTuHe Mupa. PopMHUpYIOTCS
ClelyIoKe O0pa3yollue 3Ty KOMIETCHIIMIO TMpeJCTaBieHUs: 00 ypOBHE pPa3BUTHUS
MaTE€MAaTHKU Ha Pa3HbIX MCTOPUYECKUX 3Talax; O BBICOKON MPAKTUYECKON 3HAUMMOCTH
MaTeMaTUKd C TOYKH 3pEHUsl CO3JaHUsl W Pa3BUTUS MaTE€pUAIbHON KYJIbTYpbI
YeJIOBEYECTBA, a TAKKE€ O BAXKHOW POJU MATEeMATHKU C TOYKH 3pEeHHs] (OPMUPOBAHHUU
TaKuX BAXXHEHIIUMX 4YEpPT JMYHOCTHU, KaK HE3aBHUCHUMOCTb M KPUTUYHOCTH MBIILICHUS,
BOJISL U HACTOMYMBOCTD B JOCTH>KEHUH LEIH U JIP.

Onucanue Mecta y4eOHOro npeaMera B yueOHOM IJIAHE
JlanHasi mporpaMMa paccuMTana Ha 845 4, MpeayCMOTPEHHBIX B YUYEOHOM IJIaHEMPHUKA3
Nel57-om oT 21.08.2023r.. M3ydyeHne mMaTeMaTHKH OCYIIECTBIISICTCS B 00BEME:
5 xkmacc — 170 u,
6 xmacc — 170 u,
7 xiacc — 170 u (anrebpa, reomMeTpusi),
8 kimacc — 170 4 (anrebpa, reomeTpus),
9 xitacc — 165 4 (anrebpa, reoMeTpusi).



Onucanue HEeHHOCTHBIX OPMEHTHPOB

[Ipenmer «Matematuka» B 5 - 6 Kiaccax BKIIOYaeT apuMETHUECKUN Marepual,
SNIEMEHTHI anreOpsl W TEOMETPUH, a TaKKe OSIEMEHTHI BEPOSATHOCTHO-CTATHCTHYECKOM
JTHAH.

[Ipenmer «Anrebpa» BKIIOYAaET HEKOTOPBIE BOMNPOCHI APHU(PMETHKH, pa3BHBAIOIIME
YHCJIOBYIO JIMHUIO 5 - 6 KJIACCOB, COOCTBEHHO alreOpandyeckuil MaTepuai, 3JeMEeHTapHbIe
(GYHKIHH, a TAKXKE DIEMEHTHl BEPOSITHOCTHO-CTATUCTUIECKON JINHHH.

B pamkax ydeOHOrO mpenmera «I'eoMeTpus» TPaTUIMOHHO HW3Y4alOTCS EBKIIMIOBA
T€OMETPHUS, 3JIEMEHTHI BEKTOPHOM anredpbl, reoMeTpudecKue mpeoOpa3oBaHusl.

B cuny HOBH3HBI IS TIKOJBI BEPOSTHOCTHO-CTATHCTHYECKOTO Marepuana Hu
OTCYTCTBUS METOJAMYECKHX TpPATUIMHA BO3MOXXHAa BapHaTUBHOCTh TIPU  €T0
CTPYKTypupoBaHHH. Hadamo M3y4eHUsS COOTBETCTBYIOIIETO MarepHuansa MOXET ObITh
OTHECEHO M K 5 - 6, M K 7 - 9 Kmaccam.

JInyHOCTHBIE, MeTaTIpeIMeTHBIE U NPeAMeTHbIE Pe3yJbTAThl 0CBOEHUSI Y4eOHOT 0

npeaMera
JIMIHOCTHBIMH pe3yJIbTaTaMH H3Y4YeHUs Tpeamera «Marematuka» (B BHIC
CIeNyIoIUX Y4eOHbIX KypcoB: 8- 9 kmacc —  «Marematukay («Anrebpa» u

«"eomeTpus») SBISIFOTCS CIICTYIOIINE KaueCcTBa:

— HE3aBHUCUMOCTh U KPUTHYHOCTH MBIIILICHHUS,

— BOJISI U HACTOMYMBOCTH B JIOCTH)KCHHH IICITH.

CpeAcTBOM JOCTHIKEHUS ATUX PE3yJIbTATOB SBJISCTCS:

— cucTeMa 3aJaHui y4eOHUKOB;

— TIpeJICTaBJICHHAS B YYeOHHKAX B SIBHOM BHJIC OpraHU3allvs MaTepralia 1Mo MPHHIIHITY

MUHUMAaKCa;

— UCTIOJIb30BaHNE COBOKYITHOCTH TE€XHOJIOTHI, OPUEHTUPOBAHHBIX HA pa3BUTHE

CaMOCTOSITEIbHOCTU U KPUTUYHOCTH MBIIUICHHUS: TEXHOJIOTUSI CUCTEMHO -

JEeSITEIbHOCTHOTO MOJX0/a B 00YYEeHUH, TEXHOJIOTHS OI[CHUBAHUSI.
MeranpenMeTHBIMH  pe3yJibTaTaMi M3y4YeHHs Kypca «Marematuka» SBIseTCS

dhopmupoBaHue YHUBEpCATbHBIX YUeOHBIX AecTBuid (Y'Y /).

PerynstuBusie YV /:

8-9-ii kaccel

— CaMOCTOSITENIbHO OOHapyXuBaTh M (QOpMyIupoBaTh MpoOieMy B KIACCHOW U
UHAUBUAYATbHOU y4eOHOM e TeNbHOCTH;

— BBUIBUTaTh BEpPCUU pEIIeHUs TMpoOJIeMbl, OCO3HABaTh KOHEUHBIH pe3yibTar,
BBIOUpaATh CpPEICTBAa JOCTIDKEHUS LENH U3 TMPEUIOKEHHBIX MM HUX HCKaTh
CaMOCTOSITEIBHO;

— COCTaBIATh (MHAMBHIyaJIbHO WJIM B TpYIIE) TIUIAH pEIIeHUus MpoOIeMbl
(BBITIOJTHEHHSI TIPOSKTA);

— OI0MpPaTh K KaXK10i npobieme (3a1aue) aIeKBaTHYIO €l TEOPETHUECKYIO0 MO/IEINb;

— paboTas MO TMPEAJIOKEHHOMY WA CaMOCTOSITENbHO COCTaBJICHHOMY IUIaHy,
UCIIOJIb30BaTh HApsAIy C OCHOBHBIMH M JIOTIOJHUTENIbHBIE CpPEICTBA (CIpaBOYHAs
JUTEPATYPA, CIOKHBIE MPUOOPHI, KOMIIBIOTED);

— TUIaHUPOBATh CBOIO MHIMBUYaANIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

— paboTaTh MO CaMOCTOATENHLHO COCTABJICHHOMY IUIaHYy, CBEPSSCh C HUM U C IENbIO
TeSITEIIbBHOCTH, UCTIPABJISISI OIIMOKH, UCTIOJNIb3Ysl CAMOCTOSITENILHO TI0I00paHHbIEC CPECTBA
(B Tom unciie u UntepHer);

— cBOOOJIHO TIOJIE30BATHCS BBIPAOOTAHHBIMU KPUTEPHUSIMU OLIEHKH M CAMOOIICHKH,
MCXOJISl U3 1IEIN ¥ UMEIOIIUXCSl KPUTEPHUEB, pa3iindas pe3yJibTaT U CIOCOObI JEHCTBUM;



— B XOJI€ NIPEACTABIICHUS [IPOEKTA 1aBaATh OLIEHKY €T0 pe3ysbTaTaM;

— CaMOCTOSITEJIBHO OCO3HABATh IPUYHMHBI CBOETO yCIIeXa MM HEycleXa U HaXOINUTh
CIOCOOBI BBIXO/A U3 CUTYalluu HEYCIIEXa;

— YMETh OLEHUTH CTEMEHb YCHEITHOCTH CBOEH WHIAMBUIYAIbHOM 00pa3oBaTEIbHOM
NEeSTeTbHOCTH;

— J1aBaTh OIICHKY CBOMM JIMYHOCTHBIM KadyeCTBAaM M UepTaM XapakTepa («KaKoB si»),
OTpeIEIATh HAIIPABJICHUS CBOETO PA3BUTHUS (KKAKUM sl XOUy CTaThy, «4TO MHE ISl STOTO
HAJI0 CHIETIaThy).

CpenctBoM ¢GOpMHUPOBAHUS PETYIATUBHBIX YY]J[ CllyKaT TEXHOJIOTHS CHCTEMHO -
NEeSITEIbHOCTHOIO MOAXOAAa Ha JTale H3yuyeHUs HOBOTO Marepuaiga M TEXHOJOTHUs
OIICHUBaHMS 00pPa30BATEIbHBIX JOCTHKEHUM (YUCOHBIX YCIIEXOB).

ITo3naBarenbubie YV /:
8-9-i1 kaacchl
— TPOU3BOJILHO aHAJIU3UPOBATh, CPABHUBATH, KiIacCU(PUIIMPOBATH U 000011aTh (AKThHI U
SIBJICHUS;

— OCYIIECTBJIATh CPaBHEHUE, CEPUALMIO U KIACCHU(PHUKALMIO, CAMOCTOSATEIBHO BbIOHpas
OCHOBaHUS W KPUTEPUU JJIA YKA3aHHBIX JIOTUYECKUX  ONeparuil; CTPOUTh
KJ1accu(UKaIMIO MyTEM JUXOTOMHUYECKOIO JIeJIeHHsI (Ha OCHOBE OTPUIIAHHUS);
— CaMOCTOATEIbHO CTPOUThH JIOTUYECKH OOOCHOBAaHHOE paCCyKIEHHUE, BKIIIOUAIoIee
YCTAaHOBJICHUE TPUIMHHO-CIIC/ICTBEHHBIX CBSI3EH;
—  CaMOCTOSATENBHO CO3/1aBaTh MaTeMaTUYECKUE MOJIEIH;
— COCTaBJISITh TE3UCHI, DPA3JIUYHBIC BHUIBI IUIAHOB (MPOCTBIX, CIOXKHBIX M T.IL).
[IpeobpazoBriBaTh uWH(}OpPMAINMIO W3 OJHOTO BHUAAa B JApyrod (Tabmuily B TEKCT,
yarpammy | Ip.) ¢ MOMOIIBIO YUUTEIS;
— TPOU3BOJIBHO BHIYUTHIBATH BCE YPOBHU TEKCTOBOUM MHPOpMAIUH;
— CaMOCTOSITEIbHOYMETh OIpPENEsATh BO3MOXKHBIE UCTOUHUKHA HEOOXOIUMBIX CBEACHMUIA,
IPOU3BOIUTH TOUCK MH(POPMAIINHU, aHATU3UPOBATH U OIICHUBATh €€ TOCTOBEPHOCTD;
— MOHUMasl TIO3UIUIO IPYTOro 4eloBeKa, pa3indarh B €ro peur: MHEHHUE (TOUYKY 3pEHHs),
JI0Ka3aTeNbCTBO (apryMEHThI), (aKThl; TUIOTE3bl, AKCUOMBI, Teopuu. [l 3TOro
CaMOCTOSITEILHO UCIOJB30BaTh PAa3IMYHBbIE BUIBI YT€HHUS (M3ydaroliee, MPOCMOTPOBOE,
03HaKOMUTEINIbHOE, TTIOUCKOBOE), MPUEMBI CITYIIAHUS;
— CaMOMY CO3/1aBaTh UCTOYHUKU MH(POPMAIIUU PAa3HOTO TUMA U JUIsl pA3HBIX ayJUTOPUM,
coOnoaaTh HH(POPMAIMOHHYIO TUTHEHY U MpaBuiia HHOOPMAIIMOHHOM 0€30MacHOCTH;
— TMPOU3BOJIBHO YMETh HCIOJIb30BaTh KOMIIBIOTEPHBIE W KOMMYHHUKAllMOHHBIE
TEXHOJIOTUM KaK HMHCTPYMEHT [UIsl JIOCTHKEHHS CBOUX Ilelield. YMeTh BbIOMpaTh
aZIeKBaTHBIE 337]au€ NUHCTPYMEHTAJIbHbIE TPOrPAMMHO-AIIIAPATHBIE CPEICTBA U CEPBUCHI.
CpeactBoMm QopmupoBaHus Mo3HaBaTeNbHBIX YYJI ciyxkar y4eOHbI MaTepuan u
MIPEK/IE BCEro MPOYKTUBHBIC 3a/1aHUs yueOHUKA.

— Wcnonp30BaHne MaTreMaTUUECKUX 3HAHUM ISl PEIICHUS] pa3IMUYHbIX MAaTEMaTHUYECKUX
3a/1a4y ¥ OLIEHKHU MOJYyYEHHBIXPE3yJIbTaTOB.

— COBOKYITHOCTbh YMEHHI MO UCIIOIb30BAHUIO JJOKA3ATEIIbHOW MATEMAaTUYECKON PEUH.

— CoOBOKYMHOCTh YMEHHUI 10 paboTe ¢ mHpopMalmeld, B TOM YUCIE U C Pa3TuIHBIMU
MaTeMaTU4eCKUMH TEKCTAMU.
— VYMeHusi UCIOJIb30BaTh MAaTEeMaTUYECKUE CPEACTBA JJId H3YUYEHUS U ONHCaHUs
peaIbHBIX MPOIECCOB U SBJICHUM.
— He3aBuCHMOCTD ¥ KpUTUYHOCTD MBILIJICHUS.
— Bouist 1 HacTOMYMBOCTH B TIOCTHKEHUH LIENIH.
KommynukatusHbie YV /I:



8-9-i1 ximacchr
— CaMOCTOSITENIbHO OPTraHM30BbIBATH yueOHOE B3aUMOCHCTBHUE B Tpynme (OmpenemsiTh
oO1ue 1enu, J0roBapuBaThCs APYT € IPYyroM u T.10.);
— YMETh OTCTauBasi CBOIO TOUKY 3PEHUSI, TPUBOAUTH apTyMEHTBI, MOJTBEPKIAs UX
(dakramu;
— CaMOCTOSITEIFHO B JUCKYCCHUU YMETh BBIIBUHYTh KOHTPAPTYMEHTHI,
— YYUTBCS KPUTHUYHO OTHOCUTHCA K CBOEMY MHEHHUIO, C JIOCTOMHCTBOM IpHU3HABAThH
OImM1OOYHOCTHh CBOETO MHEHHS (€CJIM OHO TAaKOBO) M KOPPEKTHUPOBATH €T0;
— MOHUMAsI TTO3ULIUIO JAPYTroro, CaMOCTOSITEILHO pa3inyaTh B €r0 peyu: MHEHHUE (TOUKY
3peHust), T0Ka3aTeNbCTBO (aApryMEHTHI), PaKThl; TUTIOTE3bI, AKCUOMBI, TEOPHUU;
— YMETh CaMOCTOSITEIBHO pa3pemiarh KOH(MIUKT — BBISABJICHHE MPOOJIEMBI, MOUCK H
OIICHKa CTIOCOOOB pa3peiieHus] KOHMIUKTA, TPUHITHE PEIICHUS U €r0 peatn3alius;
— CaMOCTOSTENIbHO YMETh B3IJISHYTh HA CUTYAllUI0 C MHOM MO3UIIMU U JOTOBAPUBATHCS C
JIFOJIbMH UHBIX TTO3UIIHH.
Cpenctom dbopMupoBaHUS KOMMYHUKATUBHBIX Y VY]l cilykaT TEXHOJOTHUS
MpoOJIEMHOT0 00yUeHHsI, OpraHu3aIis padoThl B MaJbIX TPYIINax, TAKXKe UCTIOIb30BaHUE
Ha ypoKaxX TE€XHOJOTUU JUYHOCTHO - OPUECHTUPOBAHHOTO U CUCTEMHO - IEITEIIbHOCTHOTO
oOy4eHwusl.
IIpeaMeTHBIMH  pe3yJbTaTaMM M3yueHHs] TpeaMmeTa «MaTtemaTukay SBISIIOTCS
CJIEIYIOIINE YMEHHUS.
8-i1 kmacc
Auredpa
Hcnonws3oBaTh MpU pellIeHUH MaTeMAaTHYECKUX 3a7ad, WX OOOCHOBAaHWU U TIPOBEPKE
HalJICHHOT O pellieHrs 3HaHHE O:
- anrebOpanydeckoit ApoOH; OCHOBHOM CBOMCTBE JIpoOH;
- [paBujax JEHCTBUH ¢ alireOpandeckuMu ApoOsimMu;
- CTEMNEHSX C IeJIbIMU MOKa3aTeISIMU U UX CBOMCTBAX;
- CTaHJapTHOM BUJE YUCIA;
- (yHKuMsX, UX cBOMCTBAX U rpaduKax;
- TOHSTUU KBAJIPaTHOT'O KOPHS U apu(PMETHUECKOTo KBAIPaTHOTO KOPHS;
- CBOMCTBax apu(PpMETHUECKHX KBaJAPATHBIX KOPHEH;
- (opmyne ans KOpHEH KBaJpaTHOTO YPaBHEHUS,
- Teopeme Buera /s npuBe1€HHOTO M OOIIETO KBAAPATHOTO YPaBHEHUS;
- OCHOBHBIX METOJ[aX pEIIeHHs] IENbIX pallOHAJIbHBIX YpaBHEHHM: METOJe
pa3oKeHUsl Ha MHOKUTEIN U METOJIe 3aMEHbI HEU3BECTHOM;
- METO/IE PEIICHUs JPOOHBIX PAIlMOHALHBIX YPaBHEHUM;
- OCHOBHBIX METO/AaX PEIICHUS CUCTEM PaIlMOHATBHBIX YPaBHEHUH;
- COKpaIaTh ainredpanyeckue apoou;
- BBITIOJHSATE apu(pMETHIECKUE IEUCTBUS C alredpandecKuMu IpoosiMu;
- UCIIOJIb30BAaTh CBOMCTBA CTEMEHEH C IeNBIMU IMOKA3aTEIIMU IPU PEIICHUH 33/1a4;
- 3aMMChIBATh YUCIIa B CTAHJAPTHOM BUJIC;
- BBITIOJHSATh TOXKJECTBEHHBIE MPe0Opa30BaHus PAIIMOHATBHBIX BHIPAKCHHUIH;
- CTpouTh rpaduku GyHKIUHN , , ¥ UCIOIH30BATh UX CBOWCTBA MPH PEIICHUH 3a/1a4;
- BBIYUCTISTh apU(PMETHIECKIE KBAIPATHBIE KOPHU;
- MPUMEHSTH CBOMCTBA apu(PMETUUECKUX KBAJIPATHBIX KOPHEH TIPU PEIICHUH 3a/1a4;
- CTpouTh Tpauk GYHKIIUU | UCTIONH30BATH €T0 CBOMCTBA MPHU PEIICHUU 3a]1a4;
- pelaTh KBaJapaTHbIE YpaBHEHUS;
- MPUMEHATH TeopeMmy Buera npu pemenuu 3aiay;



- pelIaTh Uesble PalMOHAIBHBIE YPABHEHHS METOJIOM PA3JIOKECHHUS HA MHOXKHUTEIN U
METOJO0M 3aMEHBI HEM3BECTHOM;
- pelarh JpoOHbIE YPAaBHEHNUS,
- peuiaTh CUCTEMbI PallMOHAIBHBIX YPABHEHUI;
- pelaTh TEKCTOBBIE 33J]a4M C MTOMOIIBIO KBAIPATHBIX M PAIMOHAIBHBIX YPaBHEHHI
U UX CHUCTEM;
- HaxOJUTh PEIICHUS] («KU3HEHHBIX» (KOMIIETCHTHOCTHBIX) 3a7ad, B KOTOPBIX
HCTOJIb3YIOTCSI MATEMATHUYECKHUE CPEICTBA;
- co371aBaTh NPOAYKT (pe3yibTaT MPOECKTHON ACSATETBHOCTH), ISl HU3YYCHUS W
ONMCAHUS KOTOPOT'O UCIOJIB3YIOTCA MAaTEMATHYECKUE CPEACTBA.
I'eomeTpus
Hcnons3oBaTh MpU pelIEHUH MAaTEMAaTHYECKUX 3a7ad, WX OOOCHOBAaHWU U TIPOBEPKE
HaWJICHHOTO PELICHUsI 3HaHUE O:
- OTpeNieJICHUH Mapajjienorpamma, pombOa, MPsSMOYTroidbHUKA, KBaApara, HX
CBOMCTBaxX U MPU3HAKAX;
- ONPEACIICHUN TPANEUHU; JIEMEHTAX TPAIEIUU; TEOPEME O CPEIHEN JTMHUU
Tpaneluu;
- ONPEACIICHUN OKPY>KHOCTH, KPyTa U UX DJIEMEHTOB;
- TeopemMe 00 U3MEPEHHUH YTJIOB, CBSI3aHHBIX C OKPYKHOCTHIO;
- ONpPEACIICHUM M CBOMCTBAaX KacaTEJIbHBIX K OKPY>XKHOCTH; TEOPEME O PaBEHCTBE
JIBYX KacaTeJbHbBIX, MPOBEAEHHBIX U3 OJHON TOUKH;

- OIPE/ICJICHUU BIIMCAHHOM U OMIMCAHHOM OKPYKHOCTEM, UX CBOMCTBAX;

- OTIpENICTICHU TPUTOHOMETpPUYECKUE (PYHKIIMM OCTPOrO  yIjia, OCHOBHBIX
COOTHOUIEHUI MEXKIy HUMU;

- npuéMax peleHus IPSIMOYTOJIbHBIX TPEYTOJIbHUKOB;
- TpUTOHOMETpUYECKUX (QyHKIHUAX yriaoB ot 0 qo 180°;
- TEOpPEME KOCMHYCOB U TEOPEME CUHYCOB;
- npuéMax peleHus IPOrU3BOJIbHBIX TPEYTOJIbHUKOB;
- dbopMynax A IOWAAN TPEYroJbHUKA, MapajieJorpaMma, Tpaneuu;
- teopeme [udaropa;
- NPUMEHSTh PU3HAKK U CBOICTBa MapajienorpamMmma, pomoOa, mpsiMOYTrOJIbHHKA,
KBaJpaTta Mpu PEIICHUH 3a/1a4;

- pelaTh NpoCTEHIINE 3aJa4l Ha TPAMEIHIO;
- HAXOJIUTh IPaAyCHYIO MEPY YIJIOB, CBSI3aHHBIX C OKPYKHOCTBIO; YCTaHaBJIMBATh
UX PaBEHCTBO;
- NIPUMEHSTH CBOMICTBA KacaTEeJIbHBIX K OKPY>KHOCTH MPU PEUICHUU 33]1a4;
- pelath 3aJa4M Ha BIIMCAHHYIO U OMMCAHHYIO OKPYKHOCTb;
- BBINOJIHATH OCHOBHBIE T€OMETPUUYECKHE MOCTPOCHHS C TOMOILBIO UPKYJIS U
JIMHEUKH;
- HaXOJHUTh 3HAUCHUSI TPUTOHOMETPUUYECKUX (PYHKIIUN OCTPOTO YIJIa Yepe3 CTOPOHBI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA;
- NPUMEHSITh COOTHOIIIEHUSI MEXIY TPUTOHOMETPUUECKUMU (QYHKIUSAMUA TIpU
pEelIeHnH 3a/1a4y; B YaCTHOCTH, MO 3HAYCHHUIO OJHOW W3 (YHKIUN HAXOIUTh 3HAYCHUS
BCEX OCTaIbHBIX;
- peuaTh NpsIMOYTOJIbHBIE TPEYTOJIbHUKY;
- CBOJUTH paboOTy ¢ TpuUroHomerpuueckumu GyHkuusmu yriaoB or 0 mo 180° k
CIIy4aro OCTPBIX yTJIOB;
- MPUMEHATh TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB IIPH PELICHUH 33/1aY;



- penaTh NPOU3BOJIBHBIE TPEYTOJIbHUKY;
- HaxOJUTh IUIOIIAN TPEYTOJIbHUKOB, IApaJLIEIOrPaMMOB, TPAIICLINN;
- npuMeHsTh Teopemy [Iudaropa npu pemennu 3anay;
- HaxOJHUTh IPOCTEUIINE T€OMETPUUECKNE BEPOSATHOCTH;
- HaXOJUTh PELIECHUSI <OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a7ad, B KOTOPBIX
WCIIOJIBb3YIOTCSI MATEMAaTHYECKUE CPENICTBA;
- CO3/1aBaTh NPOAYKT (pe3ysIbTaT MPOECKTHOW JEATENbHOCTH), AN H3YYEHHS U
ONMCaHUsI KOTOPOr0 UCIOJIB3YIOTCA MATEMAaTUYECKHUE CPEICTBA.
9-# kiacc
Auredpa
Wcnonp30BaTh IpU PEIIEHUHM MAaTEeMAaTHYECKHUX 3a7ad, UX OOOCHOBAHHMU U TPOBEPKE
HaWJICHHOT'O PELICHUsI 3HaHUE O:
- CBOMCTBaX YMCJIOBBIX HEPABEHCTB;
- METOJaX pelICHUs JINHEWHBIX HEPABEHCTB;
- CBOMCTBaxX KBaJpaTUYHON (DYHKIINU;
- METOJaX pelIeHUs KBAIpaTHbIX HEPABEHCTB;
- METOJIE UHTEPBAJIOB UIsl PEIIECHUS PAllOHAIbHBIX HEPABEHCTB;
- METOAAX PELICHUSI CUCTEM HEPABEHCTB;
- cBOCcTBax U rpaduke GyHKIUU IPU HATYPaJIbHOM n;
- OITPEJICJICHUU U CBOMCTBAX KOPHEW CTEIIEHHU n;
- CTEIEHAX C pallMOHAIbHBIMH MOKA3aTENIIMU U UX CBOMCTBAX;
- OMpe/IeNIeHUH U OCHOBHBIX CBOWMCTBaX apu(pMeTHUYECKOM mporpeccuu; popmyiie s
HAaX0KJICHUsI CYMMBbI €€ HECKOJIbKUX NEPBBIX YJICHOB;
- OIpe/IeIcHHd W OCHOBHBIX CBOWCTBAaX TI'€OMETPUUECKOM mporpeccuu; (opmyie
JUISL HAXOXKICHUS CYMMBI €€ HECKOJIBKUX IEPBBIX YWICHOB;
- dbopmyne s CyMMbl OECKOHEUYHOM TIE€OMETPUYECKOM MPOrpeccuud  co
3HaMEHATeJIeM, MEHBIINUM 110 MOAYJIIO €AUHULIBL;
- UCIOJIb30BAaTh CBOMCTBA YMCIIOBBIX HEPABEHCTB AJIsl TPeoOpa30BaHus HEPABEHCTB;
- JIOKa3bIBATh IIPOCTEUIIINE HEPABEHCTBA;
- pelaTs JUHEWHbIE HEPABEHCTBA,
- CTpOUTH TpadUK KBaIAPAaTUUHON (PYHKIIMH U UCIIOJIB30BATh €0 MPHU PEIICHUH 3a/1ay;
- pelars KBaJapaTHbIC HEPABEHCTBA;
- pelIaTh pauyoHaJIbHbIE HEPABEHCTBA METOIOM UHTEPBAJIOB;
- pelIaTh CUCTEMBI HEPABEHCTB;
- CTpOUTH TpaUK QYHKIMH MPU HATYPAIBHOM N U UCHOJIB30BATh €r0 MPH PEIICHUU
3a/1ad4;
- HaxXOJUTh KOPHU CTEIIEHU N;
- UCIIOJIb30BaTh CBOMCTBA KOPHEH CTETIEHU N MPHU TOKIESCTBEHHBIX MPE0OpPa30BaAHUSX;
- HaxXOJUTh 3HAYCHHUS CTEIICHEN C pallMOHAIBHBIMU [TOKA3ATENSIMU;
- peniaTh OCHOBHBIC 33/1a4H Ha apU(METHUYECKYIO U TEOMETPUUECKYIO TPOTPECCUU;
HaXOJUTh CYMMY OECKOHEUHOH T'€OMETPHUYECKOW MPOTPECCUU CO 3HAMEHATENeM,
MEHBIINM I10 MOJYJIIO €IUHUIIBI,
- HaXOAWUTh PELICHUS (OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJady, B KOTOPBIX
UCIIOJIBb3YIOTCS. MAaTEMAaTUYECKUE CPELICTBA;
- CO3/1aBaTh NPOAYKT (pE3yJIbTaT IPOECKTHOW JEATENBHOCTH), A H3YYEHHS U
ONMCaHUs KOTOPOr'0 UCIOJIb3YIOTCA MATEMAaTUYECKHUE CPEICTBA.
I'eomerpust



Hcnonp30BaTh Mpu pEIIEHUH MAaTEMAaTHYECKUX 3a7ad, WX OOOCHOBAHMHM U TIPOBEPKE
HaWJICHHOT'O PELICHUsI 3HaHUE O:
- MpHU3HAKAX NOJ00uS TPEyroJIbHUKOB;
- TEOpEME O MPOTOPIUOHATBEHBIX OTPE3KaX;
- CBOMCTBE OMCCEKTPHUCHI TPEYTOIbHUKA;
- MPONOPIIMOHANBHBIX OTPE3KaxX B MPSMOYTOIBHOM TPEYTOIBHUKE;
- MPONOPIIMOHANTBHBIX OTPE3KaX B KPYTE;
- TeopeMe 00 OTHOIICHUH TUIOIACH MOT00HBIX MHOTOYTOJIEHUKOB;
- CBOMCTBAX MPaBUIHHBIX MHOTOYTOJHHUKOB; CBSI3U MEXKITy CTOPOHON MPABHILHOTO
MHOTOYTOJIbHUKA U PaiyCaMH BIFCAHHOTO M OTIMCAHHOTO KPYTOB;
- OTIpeNIeICHUH JITUHBI OKPY>KHOCTH U (hopMyJie sl €€ BHIYHCIICHHUS,
- (dhopmyIie TIomaan MPaBMUILHOTO MHOTOYTOJIHHHKA;
- OTIpeNIeNIeHny Tioniaan Kpyra u Qopmyne mis e€ BBIYHCICHHS; (opMysie Uis
BBIUMCIICHUS TUIOIIAJICH YacTel Kpyra;
- MpaBWJIE HAXOXKIEHUS CyMMBI U Pa3HOCTH BEKTOPOB, MPOW3BENCHHS BEKTOpa Ha
CKaJIIp; CBOMCTBA ATUX OIEpaLlnii;
- OTIpeNIeICHNY KOOPAWHAT BEKTOpAa M METOJIaX WX HAXO0XKICHUS;
- NpaBHJIC BBHIMTOJHEHHH OTICpaINii HaJl BEKTOPaMHU B KOOPAUHATHON (opMe;
- OTIPENICIICHUH CKAISIPHOTO MTPOU3BEICHHSI BEKTOPOB U (hOpMYJIe ISl €TO
HAXOXKICHHS,;
- CBSI3M MEXKITy KOOPJMHATAMHU BEKTOPOB M KOOPJMHATAMH TOYCK;
- BEKTOPHBIM U KOOPJAWHATHBIM METO/IaX PEHICHHUS TeOMETPUICCKHX 3a7ad.
- ¢dopmynax o00bEMa OCHOBHBIX MPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (uryp:
napasuienenumnesaa, kyoa, mapa, HUIMHApPA, KOHyCa;
- NPUMEHSTh MPU3HAKU TI0/100Ms TPEYTOJLHUKOB MPU PEILICHUH 3a/a4;
- penath npocTeuire 3aJauu Ha MPONOPIHOHATbHbIE OTPE3KU;
- penath npocTeuime 3aJaun Ha MpaBUiIbHbIe MHOTOYTOJIbHUKH;
- HaXOAWUTh JAJIMHY OKPY>KHOCTH, IJIOLIAb KPyra U €ro 4YacTe;
- BBITIOJHATH ONEpalliy HaJl BEKTOPAMHU B T€OMETPUUECKON U KOOpJAMHATHOU (hopme;
- HaXOJHUTh CKaJSIPHOE MPOU3BEACHHE BEKTOPOB U MPHUMEHSTH €ro JUIsl HAXOXKIACHUS
Pa3IMYHBIX TEOMETPUUECKUX BEIIUYUH;
- peniaTh reOMeTpUYECKUE 3aJa4l BEeKTOPHBIM U KOOPJIMHATHBIM METO/IOM;
- NPUMEHSTH TeOMETpUYECKUE  MpeoOpa3oBaHUsl  IUIOCKOCTH  TPU  PEHICHUH
reOMEeTPUYECKHX 3a/1ay;
- HaXOJUTh OObEMBI  OCHOBHBIX IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX  (uryp:
napasienenurena, Kyoa, mapa, IIIHHIpa, KOHYCa;
- HaXOJHTh PEUICHUS! <(OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/ad, B KOTOPBIX
HCIOJIb3YIOTCSI MATEMAaTHUYECKUE CPE/ICTBA,
- CO3/1aBaTh MPOAYKT (pe3ysIbTaT MPOEKTHOW JEATEIbHOCTH), I W3y4YeHUs u
OIMMMCAaHUS KOTOPOT'O UCIIOJIb3YIOTCSl MATeMAaTHUECKHUE CPEICTBA.
BoinyckHUK HAY4YUTCH. BBINYCKHUK MOJIYYUT BO3MOKHOCTD.
[Tnanupyemsbie pe3ybTaThl U3y4eHus anreOpsl B 8-9 kitaccax
AnrebGpanyeckue BoIpaKEHUS
BrinyckHuK HayuuTcs:
® ONEpPHUPOBATH MOHATHIMHU «TOXKIECTBOY», «TOXKIAECTBEHHBIE ITPEOOpa30BaAHUY,
peniarh 3a1a4uu, cojepkaiiie OyKBeHHbIE TaHHbIE, paboTaTh ¢ (OpMyIIaMH;
® ONIEpUPOBATH MOHIATUEM KBAJPATHOTO KOPHS, IPUMEHSTH €T0 B BEIYUCIICHHSIX;



BBINIOJIHATD TPE0OPa30BaHUs BbIPAXKEHUH, COAEPKAIIUX CTENEHH C LIETBIMU
ITOKA3aTEesIMU U KBAJPATHBIC KOPHU;

BBINIOJIHATH TOKJIECTBEHHBIE MPE0Opa30BaHUs PAllMOHAIBHBIX BBIPAXXEHUI Ha
OCHOBE IpaBWJI ICUCTBUI HAJ MHOTOWICHAMH U alre0panyecKuMu Jpo0simMu;
BBITIOJTHATD PA3JI0KEHUE MHOTOWICHOB HA MHOKUTEIIN.

BrInTyCKHHMK ITOTYyYUT BO3MOKHOCTB:

BBINIOJIHUTH MHOTOIIArOBBIE MPE0OPa30BaHUs PallMOHAIBHBIX BbIPAXKEHUH,
MIPUMEHSIS UPOKUN BEIOOP c11OCOO0B U PUEMOB;
MIPUMEHSTH TOKIECTBEHHBIE TPEOOPA30BaHUS sl PELLIEHUS 3a/1a4 U3 Pa3InYHbIX
pas3ziesnoB Kypca.

YpaBHeHus

BrinyckHuk Hay4uuTCs:

peniaTb OCHOBHBIE BU/Ibl PALlMOHAIBHBIX YPAaBHEHUN C OJJHOM MEPEMEHHOM,
CHUCTEMBI IByX YPaBHEHHM C IBYMsI IEPEMEHHBIMU;

[TIOHMMAaTh YPAaBHEHHUE KaK BaKHEHIITYI0 MaTEMATUUECKY0 MOJEIIb JUUISl OITMCAHUS U
M3Yy4YeHHs pa3HOOOpa3HbIX peallbHbIX CUTYyallUil, penaTh TEKCTOBbIE 3a7aun
anreOpandeckKuM METOJIOM;

NPUMEHSTH rpadudecKkue NpeCTaBICHHs 1715 KCCIEIOBaHMs ypaBHEHUH,
UCCJIEI0BAHUS U PELICHUSI CUCTEM YPaBHEHHI C IBYMs IEPEMEHHBIMH.

BI)IHYCKHI/IK IOJIY4YUT BO3MOXKHOCTD:

OBnazaeTh crnenuaibHbIMU TPUEMAMH PEIICHUS YPABHEHHU U CUCTEM YPAaBHEHUI;
YBEPEHHO MPUMEHSTH anmapar YpaBHCHHM JIJIs PEIIeHUsT pa3HOOOpa3HbBIX 3a/1a4 U3
MaTE€MAaTHKH, CMEKHBIX IPEIMETOB, IPAKTUKH;
[TpumensTs rpaduyeckue npeacTaBaeHus A UCCIEI0OBaHUSI YPABHEHU, CUCTEM
ypaBHEHH, copepKainx OyKBeHHbIE KOA(P(DUILIUEHTHI.

Hepasencra
BrinyckHuk HayuuTcs:
[ToHMMaTh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHYIO C OTHOIIIEHUEM
HEPaBEHCTBA, CBOMCTBA YNCIIOBBIX HEPABEHCTB;
Pemiats MHeliHbIE HEPABEHCTBA C OJIHOW MEPEMEHHOM U UX CUCTEMBI; PEIIaTh
KBaJIpaTHbIE HEPABECTBA C OMOPOI Ha rpaduvecKue MpeaCcTaBICHUS;
[IpuMeHsTh anmapaT HEPaBEHCTB JJIsl PELICHUS 3a]1a4 U3 Pa3IMYHbIX pa3/ieoB

Kypca.

BI)IHYCKHI/IK IIOJIYyYUT BO3MOXKHOCTD:

OBnazeTh pa3NnuYHBIMU PUEMAMHU JI0KA3aTeLCTBA HEPABEHCTB; YBEPEHHO
IPUMEHSTH alapaTHePaBEHCTB IS PEIICHHS pa3HOOOPa3HBIX MAaTEMAaTHICCKUX
3a7a4, 3a71a4 U3 CMEKHBIX MPEAMETOB U MPAKTUKH;

[TpumMeHsTh TpaduvecKkne IpeCTaBICHUS JIJIS HCCIICIOBAaHHUS HEPABCHCTB,
cojiepkaiux OyKBeHHbIE KOO (DHUITUCHTHI.

YucoBble MHOXKECTBA

BrinyckHuk Hayuures:

[ToHMMaTh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSA3aHHBIE C TOHATHEM MHOYKECTBA,
BBITIOJIHATH ONIEPAllMM HaJl MHOYKECTBAMU;

Hcnonb3oBaTh HAYAJIbHBIE IPEACTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX YHCEIL

BpInyCKHHK MOJTyYUT BO3MOXKHOCTD:

Pa3BuBath IpCaACTaBJICHUC O MHOXKCCTBAX;



Pa3BuBaTh npencTaBieHne O YHCIE M YHCIOBBIX CUCTEMAaX OT HATypaJbHBIX YUCEI
710 AEUCTBUTENBHBIX; O POJIM BHIYHCIICHHUI B MIPAKTHKE;

Pa3BuTh 1 yriryOUTh 3HAHUS O AECATUIHOHN 3aIHMCH ACHCTBUTEIBHBIX YHCENT
(mepuoanYeCKre U HENEPUOJUUECKUE APOOH)

OyHKIMA

BoinyckHUK HayduTes:
[Tonumats 1 UCOIB30BaTh (PYHKUMOHAIBHBIE MTOHATUA. A3BIK (TEPMUHBI,
CUMBOJINYECKHE 0003HAYEHUS);

Crtpouth rpaduku 3JIeMEHTAPHBIX (QYHKIIUMA, UCCIIEIOBATh CBOMCTBA YHCIOBBIX
(GyHKUIMH HA OCHOBE M3YYEHUs MIOBEIEHUS UX IPAPUKOB;

[TonnmaThs GYyHKIUIO KaK BaXKHEHUIIYI0 MaTEMaTHYECKYIO MOJIEIIb JUIsl ONTMCAHUs
MIPOLIECCOB U SIBJICHUI OKPYKaOIEro MUpa, NPUMEHATh (PYHKIIMOHAIbHBIN S3bIK
JUIS ONTUCAHUS U MCCIIEJOBaHUS 3aBUCUMOCTEN MEeXIy (pU3nuecKuMu
BEJIMYMHAMU;

[ToHnMaTh ¥ UCHOIB30BATH SA3bIK MOCIEI0BATENILHOCTEN (TEpMHUHBI,
CUMBOJIMYECKHE 0003HAUCHUs)

[TpumensTs GopMyIbl, CBSI3aHHBIE C ApU(PMETUYECKON U reOMETPUUYECKOM
IPOrpeccusiMy, U anmnapar, chOpMUPOBAHHBINA IPU U3YUEHUH JAPYTUX PA3IEIOB
Kypca, K PELICHMIO 33/1a4, B TOM YHCJIE C KOHTEKCTOM U3 PEalbHOM KU3HHU.

BI)IHYCKHI/IK IIOJIYYUT BO3MOKHOCTB:

[TpoBoUTH UCCIIEIOBAHUS, CBA3aHHBIC C H3yUYCHUEM CBOMCTB (DYHKIIUHU, B TOM
YHCIIe C UCMOB30BAaHMEM KOMIIBIOTEPA; HA OCHOBE I'pa)MKOB U3yUEHHBIX
(GYHKIHIA CTPOUTH O0JIee CIIOKHBIE TpapuKH (KyCOYHO-3aJaHHBIE, C BRIKOJIOTHIMH
TOYKaMH U T.II. );
Hcnonb3oBaTh PyHKIIMOHATBHBIC IPECTABICHHSI W CBOMCTBA (DYHKITH PEIICHUS
MaTeMaTUYEeCKHX 3a/1a4 U3 Pa3IMYHbIX Pa3/IelioB Kypca;
Permate KOMOMHUPOBAHHBIC 33/]a4M C IPUMEHEHHEM (OPMYJT N-TO YieHa U
CYMMBI ITEPBBIX N YICHOB apH(PMETUICCKON U T€OMETPHUECKON MPOTPECCHIA,
IPUMEHSS TIPU 3TOM almapar ypaBHECHUH U HEPaBEHCTB;
[TornMaTh apu(METHIECKYIO U TE€OMETPHUECKYIO TIPOTPECCUU KaK (DyHKITHH
HATYypaJIbHOTO apTyMEHTA; CBS3bIBATh apH(PMETHICCKYIO TIPOTPECCHIO C
JMHEWHBIM POCTOM, T€OMETPUYECKYIO - C SKCTIOHEHITHATLHBIM POCTOM.

DJIEMEHTHI IPUKJIATHONH MaTeMaTUKH

BBIyCKHUK HAydUTCS:

Hcnonb30BaTh B X0JIe pEIICHUS 3314 DJIEMEHTApHBIC TIPEICTABIICHUS, CBSI3aHHBIC
C MPUOTMKEHHBIMU 3HAYCHUSIMH BEJTMYNH;
Hcnonb30BaTh MpOCTEHINNE CIIOCOOBI IPECTABICHUS M aHAIHM3a CTATHCTUYCCKIX
JTAHHBIX;
HaxoauTh OTHOCHTEIBHYIO YaCTOTY M BEPOSTHOCTH CIIyYaitHOTO COOBITHS;
PemaTs koMOMHATOPHBIE 3a]]a41 HA HAXOXKACHHUE YMCIa OOBEKTOB WU
KOMOHWHAIIHH.

BpInyCKHHK MOTyYUT BO3MOXKHOCTB:

[ToHSATB, YTO YMCIOBBIE JAHHBIE, KOTOPBIE UCTIOIB3YOTCS IS XapAKTEPUCTUKH
00BEKTOB OKPYKAIOIIETO MHUPA, SBIISIOTCS MPEUMYIIIECTBEHHO TPUOINKEHHBIMU,
YTO 10 3aITUCH MPUOTIKEHHBIX 3HAYEHUH, COJEpKAIINXCA B HHPOPMAIMOHHBIX
MCTOYHUKAX, MOKHO CYJUTH O MOTPEITHOCTH MPUOITIKEHUS;



e [loHATH, YTO MOrPELIHOCTH PE3yNbTaTa BHIYMCIEHUHN JOKHA OBITh COM3MEPUMA C
ITOTPEIIHOCTHIO UCXOHBIX JaHHBIX;

e [IpuoOpectu nepBoOHAYAIBHBIN ONBIT OPraHU3alUU cOOpa JaHHBIX [IPU
MIPOBEJIEHNH ONpoca OOIIECTBEHHOIO MHEHHS, OCYIIECTBIISITh UX aHAJIN3,
MIPECTABIATh PE3YJIHTATHI ONIPOCA B BUJIE TAOIHUIIbI, AUATPAMMBIL;

e [IpuoOpecTu ONBIT MPOBEACHUS CIyYalHBIX HKCIIEPUMEHTOB, B TOM YHCJIE C
ITOMOIIIBIO0 KOMITIBIOTEPHOTO MOJCIIMPOBAHNS, HHTEPIPETALIUU UX PE3YJIbTATOB;
HAy4YUTbCS HEKOTOPHIM CHEIHMAIbHBIM NPpUEMaM pelIeHUs] KOMOMHATOPHBIX 3a]1a4.

IInanupyemble pe3yabTaThl H3yUeHHs reoMeTpuu B 8-9 Kiaccax
I'eomeTrpuueckuepurypsl
BolnyckHUK HayuuTcs

[Tonb30BaThCS A3BIKOM T€OMETPUHU IS OMTMCAHUS MTPEIMETOB OKPYIKaIOLIEro MUpa u
MX B3aMMHOTI'O PACTIONOXKEHUS;

PacnioznaBath 1 U300pakaTh Ha YepTEkKaX U PUCYHKAX TeoMeTpUyYecKrue (GUrypol U X
KOMOWHAIIHNH;

Knaccuduuuposats reomerpuueckue Gpurypsi;

HaxonuTh 3HaueHUs AJTUH JIMHEWHBIX SJIEMEHTOB (PUTYp U UX OTHOIICHUS, TPATyCHYIO
mepy yriaoB oT 0 1o 180°, mpumeHsist onpezeneHus, CBOICTBA U MPU3HAKK PUTYDP U UX
AJIEMEHTOB, OTHOUIEHUS GUTYp (PaBEHCTBO, 101001€e, CHMMETpPHS, TOBOPOT,
napaJuiesbHbII MepeHoc);

OnepupoBaTh ¢ Ha4aJIbHBIMU MOHATUSMU TPUTOHOMETPHUH U BBIIIOJIHATD
AJIEeMEHTapHbIE ONepalliy HaJl PYHKIUSAMU YTIIOB;

JloKa3bIBaTh TEOPEMBI;

Pemarts 3a1aun Ha 10Ka3aTeNIbCTBO, ONMPAsCh HA U3YUYEHHBIE CBOICTBA Uryp U
OTHOILEHUI MEXAy HUMU U IPUMEHSS U3yUEHHbIE METO/bI I0Ka3aTeNIbCTBA;

Pemats HecoxHbIE 3a/1a4l HA IOCTPOCHHUE, IPUMEHSSI OCHOBHBIE aJITOPUTMBI
HOCTPOEHUS C TOMOIIbIO LIUPKYJIS U JINHEHKY;

Pemats mpocreifime niaHMMEeTpUYecKue 3a1a4u.

BI)IHYCKHI/IK IIOJIY4YUT BO3MOXHOCTb

OBnazeTh METOAAMH pEIICHHS 3aja4 Ha BEIYUCIICHUE U I0KA3aTeIBCTBO: METOJIOM OT
IPOTUBHOT'0, METOJIOM MOA00MS, METOJIOM Iepedopa BapUaHTOB U METOJIOM
reOMETPUYECKHX MECT TOYEK;

[TproOpecTu ONBIT MPUMEHEHHS AIreOpanvdeckoro M TPUTOHOMETPUYECKOTO armapara
U UJIel IBUKEHUS TIPU PEIICHUH TeOMETPUUECKHX 33]1aY;

OBnazeTh TPAAUIIMOHHON CXEeMOil peleHus 3a7a4 Ha TIOCTPOCHHE C TTOMOIIBIO
IUPKYJIS U JIMHEWKU: aHAJIU3, MOCTPOECHHE, TOKA3aTEIbCTBO U UCCIIEJOBAHHE,
Hayuutbcs perats 3a1a4u Ha TOCTPOCHUE METOJIOM T€OMETPUUYECKUX MECT TOUYEK U
METOJIOM TOA00uS;

[TproGpecTu ONBIT UCCIIEIOBAHUS CBONCTB TUTAHUMETPUIECKUX (PUTYP C TTOMOIIIBIO
KOMIBIOTEPHBIX TIPOTPaAMM;

[TproOpecTu ONBIT BBHITIOJIHEHHUS TPOCKTOB.

N3mepeHne reoMeTpuyeCcKux BEJIMYNH
BrinmyckHuMK HayduTCs

Hcnonb3oBaTe CBOMCTBA U3MEPEHUS UIMH, YIJIOB U IUIOMIAACH IIPU PELICHUH 3a]1a4 Ha
HaxO0XJACHUE JUIMHBI OTPE3KA, JUTMHBI OKPYKHOCTH, JIJIMHBI yTH OKPYKHOCTH,
IpagyCHOM MEPBI yTIIa;



e BpUUCIATh IOWAAN TPEYTOJIBHUKOB, IPSMOYTOJbHUKOB, TPaNelHii, KpyroB U
CEKTOPOB;

e BbUUCIATE JUIMHY OKPYKHOCTH U JIJIMHY JYTH OKPYKHOCTH;

e BBUUCIATH JUIMHBI JIMHEHHBIX 3JIEMEHTOB (PUTYP U UX YTJIbl, UCIIOJb3YS U3YUEHHbIE
(dbopMyIibl, B TOM yucie GOpMyJIbl JUTMHBI OKPYKHOCTU U JJIMHBI TyTH OKPYKHOCTH,
dbopmybl omanen uryp;

e Pemarth 3a7aun Ha JOKA3aTENbCTBO C UCIOJIB30BAHUEM (DOPMYJI AJTMHBI OKPY>KHOCTH U
JUIMHBI TyTU OKPY’KHOCTH, GopMyJI Iuiouiaaen puryp;

e Pemarh NpakTHYECKHE 3a/1a4H, CBA3AHHbBIE C HAXOKJICHUEM I'€OMETPUUECKUX
BEJMYMH( UCIIOJIb3YSI PU HEOOXOJUMOCTH CIIPABOUYHUKH U TEXHUYECKHE CPEJICTBA).

BbINyCKHUK MOJIyYUT BO3MOXKHOCTb HAYUHUTHCS:

e BbruucnsaTh miomaan GUryp, COCTaBJICHHbBIX U3 IBYX WU Oojiee MPSMOYTOJbHUKOB,
napajijieJIorpaMMOB, TPEYTOJIbHUKOB, KpPyra U CEKTOpa;

e BpuucasaTh mIoM@aad MHOTOYTOJIbHUKOB, UCTIOIb3Ysl OTHOIICHHS] pABHOBEIUKOCTH
MPaBHOCOCTABJIEHHOCTH.

e [IpumeHsTH aireOpanvyeckuii 1 TPUrOHOMETPUYECKUI anmnapar U UJAeH JABHKEHUS [IPU
pEIICHUH 3a/1a4 Ha BBIYUCIICHUE JIOMAJe MHOTOYTOJIbHUKOB.

Koopannatst

BoinyckHUK HayduTcs

e BbuUCHATh JJIMHY OTpe3Ka M0 KOOPAMHATAM €r0 KOHIIOB; BBIYUCIISATH KOOPAUHATHI
CepeIMHBI OTPE3KA;

e lcnonb30BaTh KOOPAWHATHBIN METO ISl U3yUYEHHUs CBOMCTB MPSIMBIX U
OKPYKHOCTEH.

BBIITyCKHUK ITOJIyYUT BO3MOYKHOCTb

e OBnaners KOOPAMHATHBIM METOAOM PEILICHUS 3a/1a4 Ha BBIYUCIICHUE U
JI0Ka3aTeNbCTBO;

e JIpuoOpecTy ONBIT UCHOIB30BAHUS KOMIIBIOTEPHBIX ITPOraMM JUIsl aHAJIM3a YaCTHBIX
CJIy4acB B3aMMHOI'O PACIOJIOKEHUS OKPYKHOCTEH U MPSIMBIX;

¢ [IpuoOpecTu ONBIT BHIIOIHEHUS TPOEKTOB.

Bekropsl

BrInlyCKHUK Hay4nuTCs

e OnepupoBaTh C BEKTOPAMH: HAXOAUTh CYMMY U Pa3HOCTb JIBYX BEKTOPOB, 3aJaHHBIX
re€OMETPUYECKH, HAXOIUTh BEKTOP, PaBHBIN IPOU3BENCHUIO 3aJaHHOTO BEKTOpa Ha
4HCIIO;

e HaxoauTs A5 BEKTOPOB, 3alaHHBIX KOOpAUHATAMU: JJIMHY BEKTOpPa, KOOPAUHATHI
CYMMBI U Pa3HOCTH JIByX U 0oJiee BEKTOPOB, KOOPAMHATHI IPOU3BEICHHSI BEKTOpa Ha
YHCII0, IPUMEHSS IPU HEOOXOAUMOCTH NEPEMECTUTENbHBIN, COYETATENbHbIN HITH
pacnpeeNUTeNbHbIN 3aKOHBL;

e BBMUHCIATE CKAISIPHOE TPOU3BEACHUE BEKTOPOB, HAXOAUTh YIOJ MEXy BEKTOPaMH,
YCTaHABJIMBATh MEPIEHIUKYJIIPHOCTD MPSMBIX.

BBIITyCKHUK MTOJIyYUT BO3MOYKHOCTb

e OBnaneTb BEKTOPHBIM METOJOM JUIsl pELIEHUS 3a7a4 Ha BBIUNCIEHUE U
JI0Ka3aTeNbCTBO;

¢ [IpuoOpecTy ONBIT BHIIOJHEHUS TPOEKTOB.

TeMaTnuyeckoe NVIAHUPOBAaHKE



8 ki1ace

AJreopa
B ToM uncne Ha:
Bcero
Ne HaumenoBanue pa3znenos U TeM KoHTponbHBIE
4acoB | Ypoku
ab0ThI
1 | PanimonanbHbIEBBIpAKEHUS 44 41 3
5 KB?:I[paTHBIC KOpHH. o5 24 1
JleicTBUTENBHBIC YKMCIIA
3 | KBagparnsie ypaBHeHUs 26 24 2
[ToBTOpEHUE U cucTeMaTH3aUs
4 8 7 1
y4eOHOro MaTrepuaia
OO01Iee KOJIMYECTBO 102 94 8
I'eomeTpust
B ToM uncne Ha:
Bcero
Ne HaumenoBaHue pa3aenoB u Tem KonTposbHbie
4acoB | Ypoku
paboThl
1 | YeTbIpE€XyroJbHUKI 22 20 2
2 | IlogoGue TpeyroabHIUKOB 16 15 1
3 Pemienne npsiMoyrobHBIX 14 19 9
TPEYTOJILHUKOB
4 Mmuoroyroneauku. [lnomans 10 9 1
MHOT'OYTOJIbHHUKA
[ToBTOpEHUE N cucTeMaTu3anus
5 6 5 1
y4eOHOro MaTepuaia
OO011ee KOJIMYECTBO 68 61 7
9 kaacce
AJredpa
B Tom yncne Ha:
Bcero
Ne HanmenoBaHnue pa3nenoB u TeM KoHTponbHbIE
4acoB | Ypoku
paboTHI
[ToBTOpCeHUE 2 2
1 | KBagpatuunas QyHKIs 24 22 2
2 YPaBHeHI/IHU W HEpaBeHCTBA C OMHOH | . 11 1
NIEPEMEHHOI
3 YpaBHEHUs] U HEpPAaBEHCTBA C ABYMs 16 15 1
NIEPEMEHHBIMU
4 Apudmerndeckass U reoMeTpuUvecKas 15 13 2
IIPOTPECCUU
5 DJIEMEHTBI K9M6HHaT0pHKH W TEOpuH | 44 12 1
BEPOSITHOCTEN
6 | [loBTOpenue 17 16 1
OO1m1ee KOIMIECTBO §9 91 8




I'eomeTpus

B ToM uncne Ha:
Bcero
Ne HaumenoBaHnue pa3nenoB u Tem KonTposbHbie
4acoB | Ypoku
paboThHI
1 | Peienue TpeyroabHUKOB 16 15 1
2 | [IpaBHIIbHBIEMHOTOYTOTBHUKH 8 7 1
3 JlexapTOBBI KOOPJMHATHI Ha 11 10 1
TJI0CKOCTH
4 | Bextopsl 12 11 1
5 | 'eomerpuueckuenpeoOpazoBaHms 13 12 1
[ToBTOpEHNE M cucTeMaTU3aus
6 6 5 1
y4eOHOro Marepuaia
O6111ee KOIMYECTBO 66 60 6

Conep:kanue yueOHOro npeamera
ConepxaHre KypcoB MaTeMaTHKH 5—6 KiIaccoB, alreOpbl U TeoMeTpuu 7-9 KiaccoB
00BEIMHEHO KaK B HMCTOPUYECKU CJIOKUBIIHMECS JIMHUM (YUCIIOBas, aireOpanyeckas,
reoMeTpuueckasi, (QyHKIHMOHAIbHAs W Jp.), TaK W B OTHOCUTEIHLHO HOBBIE
(cToxacTuueckas JMHUS, «pealibHas MaTemaTuka»). OTAeNbHO TPEACTABICHBI JTHUHUS
CIO)KETHBIX 3a]1a4, HICTOpUYECKAsl JIMHHUS.
JJIeMeHTHI TEOPUHM MHOKECTB U MATEMATHY€CKOM JIOTHKHU
Cornacno ®I'OC ocHoBHOTO 001Ier0 00pa3oBaHus B Kypc MaTeMaTHKU BBEACH pasjie
«Jloruka», KOTOpBI HE MpPEANoJIaraeT JONOJHUTENIbHBIX 4YacOB Ha HW3YYECHUH W
BCTpPaMBAETCS B Pa3jIMYHbIE TEMbl KYpCOB MAaT€MaTUKH U MH(POPMATUKU U MpeABapseTCs
03HAaKOMJICHUEM C 3JIEMEHTAMHU TEOPUU MHOKECTB.
MHoxkecTBa M OTHOLICHUS] MEKIY HUMU
MHOX€ECTBO, XapaKTEepUCTUUECKOE CBOMCTBO MHOYKECTBA, FJIEMEHT MHOYKECTBA, ITyCTOE,
KOHe4Hoe, OeckoHeyHoe MHOKecTBO. [loamHOXkecTBO. OTHOIIEHHE MPUHAMICKHOCTH,
BKJIIOUEHUS, PAaBEHCTBA. OJEMEHThl MHOXECTBA, CIIOCOOBI 3aJaHUs MHOXECTB,
pacIio3HaBaHUE MOJMHOKECTB M 3JIEMEHTOB MOJMHOKECTB C HCIIOJIb30BaHUEM KPYTOB
Ditnepa.
Onepannu HaJ MHOKeCTBAMU
[lepeceuenue u o0beIMHEHNE MHOXKECTB. Pa3HOCTh MHOKECTB, JIOTIOJTHEHNE MHOKECTBA.
WNHrteprniperanus onepauuid HaJl MHOKECTBAMHU C IIOMOUIBIO KPYroB Diliiepa.
DJ1eMeHTbI JJOTHKH
Omnpenenennie. YTBepxKACHUS. AKCUOMBI U TeopeMbl. JlokazaTenscTBo. [Joka3aTenbcTBO
ot npotuBHoro. Teopema, oOparHas nanuoi. [Ipumep u KoHTpHIpUMED.
Bricka3biBaHUA
NcTUHHOCT W JIO)KHOCTHh BbICKa3biBaHUA. CIIOXXKHBIE M TMPOCThIE BBICKA3bIBAHUS.
Onepanuy HaJ BBICKa3bIBAHMSIMU C HCIIOJIB30BAaHUEM JIOTMUECKUX CBSA30K: U, WUIIU, HE.
YcnoBHbIE BbICKa3bIBaHUS (MMILTUKALINN).
Conepxanne Kypca mareMaTuku B 8—9 Kiaccax

Auredpa

Yucaa

PaumnonaabHbIe YyKcIa



MHo0kecTBO paunOHaJIbHBIX 4Kcesl. CpaBHEHHE pallMOHAJIbHBIX uucen. JledcTBus c
panoHanbHbIMU ynciamu. [IpeacraBnenne paMoHaIbHOTO YKUCIa AECATUYHON IPOOBIO.

HppanuoHajbHble YnciIa

[lonaTe wppanMOHANIBHOrO 4uMciA. Pacno3sHaBaHWe HWPPALMOHAIBHBIX YHUCEI.

[Ipumepbr nokazaTenbcTB B anredpe. MppalnmoHalIbHOCTh 4HCIIA \/E IIpumeHenne B
reomeTpun. CpaBHEHHE UPPALOHAIBHBIX Yncel. MHOKECTBO NEUCTBUTEIBHBIX YUCE.

ToxaecTBeHHbIE IPE0OPa3oOBaHUA

YucnoBble U OYyKBEeHHbIE BbIPaKEeHUS

Bripaxenue ¢ nepemeHHOM. 3HaueHue BplpaxkeHus. llomcTaHoBKa BBIpaKEHHN
BMECTO NEPEMEHHBIX.

Ieable BbIpaKeHUs!

CrerneHb ¢ HaTypalbHBIM MTOKa3aTeseM U ee cBoicTBa. [IpeoOpa3oBaHus BbIpaxeHHi,
COJZIEpKAIIUX CTENEHU C HATyPAJIbHBIM [TOKA3aTEIEM.

OnHouneH, MHOTOWICH. JIeWCTBUSA ¢ OAHOUYICHAMH M MHOTOWICHAMH (CIIOKEHUE,
BBIYMTAHUE, YMHOKEHHE). DOPMYIIbI COKPAILIEHHOTO YMHOKEHHUS: Pa3HOCTh KBaJApaToB,
KBaJpaT CyMMBl M pa3HOCTHU. Pa3nokeHne MHOTrOwIeHa Ha MHOXHUTEIU: BBIHECEHUE
o0IIero MHOXXHTENS 3a CKOOKH, TPYIIUPOBKA, MpPUMEHEHHE (HOPMYI COKPAIIEHHOTO
yMHOXXEHHUS. KBaapaTHbBII TpexwieH, pa3joKEHHE KBAJPATHOIO TpeX4djeHa Ha
MHOXUTEH.

JApoOHo-pannoHaibHbIE BbIPAKEHUSA

Crenenb ¢ nensiM nokasaresnem. [IpeoOpazoBaHue IpOOHO-TMHEHHBIX BBIPAKECHUIA:
CIIOKEHHE, YMHOXKEHUue, jaeneHue. AnreOpanueckass apoOb. JlomycThmble 3HAYCHHS
NEPEMEHHBIX B JIPOOHO-pAllMOHANBHBIX BbIpakeHUsAX. CokpalleHue anredpandecKux
npobeii. IlpuBenenune anreOpanueckux IpoOeit k oOmieMy 3HamMeHartemto. JleicTBus ¢
anredpandecKuMu JpoOsiMU: CIIOKEHHE, BRIYUTaHUE, YMHOXKEHUE, JelieHue, BO3BEICHUE
B CTEIICHb.

[IpeoGpazoBanue BeIpaKeHU, COAECPKAIINUX 3HAK MOIYJIS.

KBagpaTrHblie KOpHHI

Apudmernueckuil kBaapaTHblii KopeHb. [IpeoOpazoBaHue BbIpaxeHHi, coiepKammx
KBaJpaTHBIE KOPHU: YMHOXEHUE, JI€JICHNE, BBIHECEHUE MHOXKUTENS U3-TI0]] 3HAKa KOPHS,
BHECEHUE MHOXUTEIIS O] 3HAK KOPHSI.

YpaBHeHMs 1 HEPABEHCTBA

PaBencrBa

UucnoBoe paBeHCTBO. CBONCTBA YUCIOBBIX PABEHCTB. PABEHCTBO C MEPEMEHHOM.

YpaBHeHust

[lonsaTe ypaBHeHUST W KOpHS ypaBHeHus. llpenacraBieHrne O pPaBHOCUIBHOCTH
ypaBHeHmil. OOnacTe omnpeaeneHuss ypaBHEHHS (00JIACTh JIOMYCTUMBIX 3HAYCHHU
TIepEeMEHHON ).

JIuHellHOe YpABHEHUE U €r0 KOPHHU

Pemenue nuHeiHbIX ypaBHeHUM. JInHeHOE ypaBHEeHHE ¢ mapameTpoM. KomnuecTBo
KOpPHEW JIMHEWHOTO ypaBHEHUs. PenieHre TIMHEMHBIX YPABHEHUM C TApAMETPOM.

KBaapaTHoe ypaBHeHHE M €r0 KOPHU

KBanparusie ypaBHeHus. HemnonHble KBaapaTHble YypaBHEHHs. JIMCKpUMUHAHT
KBaJIpaTHOro ypaBHeHHs. Popmynia KOpHEHM KBaJpaTHOroO ypaBHeHMs. Teopema Buera.
Teopema, obpaTHas Teopeme Buera. Pemienne KBaJipaTHBIX ypaBHEHHI:MCTIOIb30BaHUE
dbopMyIbl 1 HAXOXKICHUS KOPHEW, rpauyecKuii MeTOoJ| pelieHus, pa3iokKeHHe Ha
MHOXKHUTENH, oA00p KOpHEH ¢ mcmoiab3oBaHHeM TeopeMbl Buera. KonmuuectBo kopHeit
KBaJIpaTHOIO YpPaBHEHHUS B 3aBHUCUMOCTH OT €ro JIHCKPMMHHAHTA. bHKBajgpaTHbIE



YpaBHEHHMs. YPaBHEHHMs, CBOAUMBbIE K JIMHEWHBIM M KBagparHeIM. KBaapaTHble
YPaBHEHHUSI C IaPAMETPOM.

J{poOHO-panMoHAIbHbIC YPABHECHUS

Pemenue mpocreiimmx ApoOHO-TMHEHHBIX ypaBHeHUH. Pemenue apoOHO-
palMOHAIbHBIX YPaBHCHHM.

MeTtonbl pelieHHs ypaBHEHHI: METOAbl PAaBHOCUIIBHBIX MpeoOpa3oBaHUM, METOJ
3aMEHbl IepeMeHHOM, rpaduueckuili Meron. Mcnonb3oBaHue CBOMCTB (QYHKUUN Npu
pelIeHnr ypaBHEHHM.

[pocreiine uppaoHaIbHBIC YPAaBHEHUS BHIA | f f(x)=a, \/ f(x)= \ll g(x).

YpaBHeHHs BUIA x"=a .YpaBHEHUS B LIEJIBIX YUCIIAX.

Cucrembl ypaBHeHUil

YpaBHeHHE ¢ ABYyMs TiepeMeHHbIMU. JInHelHOe ypaBHEHUE C JBYMsS MEPEMEHHBIMH.
[Ipssimast kak TrTpaduyeckas UHTEpHpeTallds JUHEHHOTO YpaBHEHUS C JBYMs
MePEMEHHBIMHU.

[TonsaTHe cucTembl ypaBHeHUH. Penienue cucteMbl ypaBHEHUI.

Meroapl peleHnus CUCTEM JIMHEMHBIX YPaBHEHMM C JBYMs I€PEMEHHBIMU:
rpaduueckuil METo1, METO/1 CIIOXKEHUS, METO/] TIOJICTAHOBKHU.

Cuctembl TMHEWHBIX YpPaBHEHUH C TTapaMeTPOM.

HepaBencrBa

UucnoBele  HepaBeHcTBa.  (CBoiicTBa  4YMCIOBBIX  HepaBeHCTB.  [IpoBepka
CIIpaBeyTMBOCTH HEPABEHCTB MPH 3aJJaHHBIX 3HAYCHUSAX TIEPEMEHHBIX.

HepaBenctBo ¢ mnepemenHoi. Crporue u HecTtporue HepaBeHcTBa. OOnacTh
orpeiesieHus: HepaBeHCTBa (001acTh TOMYCTUMBIX 3HAYEHUHN TIEPEMEHHOM ).

Penienue nMHENHBIX HEPABEHCTB.

KBagparHoe HepaBeHCTBO M €ro peuieHus. PeleHne KBaJpaTHBIX HEPABEHCTB:
UCIIOJIb30BAHUE CBOMCTB W Tpaduka KBaApaTUYHOW (YHKLIHUHU, METOJ HWHTEPBAJIOB.
3anuck penieHus KBaJpaTHOrO HEPaBEHCTBA.

Pemenue 1enbix U JpoOHO-palMOHANTBHBIX HEPABEHCTB METOJIOM HHTEPBAJIOB.

CucreMbl HEPABEHCTB

Cuctembl HEpaBEHCTB C OJIHOM NEepeMEHHOM. PenieHne cuctemM HEpaBEeHCTB C OJHOU
NIEPEeMEHHOM: JIMHENWHBIX, KBapaTHBIX. 1300paxkeHne pelleHrs CUCTEMbl HEPaBEHCTB Ha
YUCJIOBOU MPAMOMN. 3alnch PEUIEHUsI CHCTEMb] HEPABEHCTB.

DOyHKUUHA

ITonsiTue GpyHKUUU

JlekapToBbl KOOpJIMHATBl Ha IUIOCKOCTH. {@OpMHpOBAHHME MPEICTABICHUN O
METanmpeIMEeTHOM  TOHSATHUH  «KoopAuHatbl».  CrnocoObl  3amaHust  (QYHKIIHIA:
aHAJTUTUYCCKUM, Tpadudeckuid, TabmuuHblii. ['paduk ¢ysknuu. IIpumepsl (yHKIUH,
MOJIy4Ya€MbIX B MPOLECCE MCCIEAOBAHUS PA3JIMYHBIX PEAIbHBIX MPOLIECCOB U PEIICHUS
3amay. 3HadyeHwe (QYHKIUM B Touke. CBoiicTBa (yHKUMNA: 00JIacCTh ONpeneseHuUs,
MHO>KE€CTBO 3HAUYEHUU, HYJIH, MPOMEXYTKH 3HAKOMOCTOSHCTBA, YETHOCTH/HEYETHOCTb,
MPOMEKYTKH BO3pacTaHWsl W yObIBaHUS, HAWOOJbIIEC ¥ HANMEHbBIIEE 3HAYCHHUS.
HccnenoBanue GpyHKIUHU 110 ee Tpaduky.

[IpencraBnenne 06 aCUMIITOTaX.

HemnpepriBHocTh QyHkimn. KycodHo 3aiannbie QyHKITHH.

JIuneiHas pyHKums

CpoiictBa u rpaduk IuHeHHON (yHKIMHU. YTIO0BOW KOIPPUIIMEHT TMPSIMON.
Pacnonoxenune rpaduka nuHEHHOW (YHKIUMM B 3aBUCHMOCTH OT €€ YIJIOBOTO



ko3¢ ¢dunrenTa u ceodbogHoro wieHa. Haxoxnenue koappuuueHToB JIMHEWHON QyHKIUU
[0 3aJaHHBIM YCJIOBHUSM: IPOXOXKIAEHUE IPSMON 4Yepe3 JBE TOYKA C 3aJaHHBIMHU
KOOPJMHATAMH, NPOXOKJICHHUE NPSMON Yepe3 JaHHYK TOUYKY M IapajuleIbHON JaHHOMU
MIPSIMOM.

KBagparuunas gpyHkums

CaoiictBa M rpaduk KBagparuuHoil ¢yHkuuu (mapabosa). Iloctpoenme rpaduka
KBaJlpaTUYHOM (QYHKUIMU 1O ToukaM. HaxoxneHue Hyled KBaapaTUYHOW (yHKLUH,
MHOECTBA 3HAYEHUM, IPOMEKYTKOB 3HAKOIIOCTOSIHCTBA, IPOMEKYTKOB MOHOTOHHOCTH.

OoOpaTHasi IPONOPUUOHAIBLHOCTH

k
CpoiicTBa QyHKIUH vy = K Y=z ['unep6ona.
X

I'papuxn  ¢ynkumii. [IpeoOpazoBanue rpaduka QyHKIMH y= f(x) A
MOCTPOEHHUS TPaQUKOB QYHKIMA BUIA y = af (kx+b)-+c -

I'paduku pynxuit y=a+ﬁ, y =X y=Ux» y=|x

IMocsienoBaTEILHOCTH M PO PeCcCHU

UucnoBass moOCHEAOBATENbHOCTh. [IpuMepbl YMCIOBBIX MOCIEAOBATEIBHOCTEM.
beckoneunsie mociegoBaTenbHOCTH. Apudmernyueckas MTPOrpeccHss U €€ CBOMCTBA.
I'eomerpuueckas mporpeccus. @opmyna oO0mero wieHa ¥ CyMMbI N TIEPBBIX WICHOB
apudMeTUUEeCKOM U TeOMeTpUYeCKON mporpeccuit. Cxopmsmiasics TeoMeTpuyecKas
MIPOTPECCHS.

Penrenne TeKCTOBBIX 3327124

3amayu Ha Bce apumMeTHYeCKHe AeHCTBUSA

Pemenue TekcToOBBIX 3a7ay apupmeTHUeckuM crocoboM. Hcmonb3zoBaHue Tabdmu,
CXEM, YepTekKeH, APYruX CPEICTB MPEICTABICHUS IaHHBIX IIPU PELICHUHU 3a/1a4H.

3anayu Ha IBHIKEeHUE, PA00Ty U MOKYNKHU

AHanu3 BO3MOXKHBIX CHUTYallMid B3aUMHOTO pACIHOJIOKEHUS OOBEKTOB MpPH HUX
JIBUKEHUH, COOTHOIIIEHUS] 00BEMOB BBIMIOJIHIEMbIX pa0OT MPU COBMECTHOM padoTe.

3agaum HA YyacTH, 10JIU, IPOLEHTHI

Pemienne 3aay Ha HaXOXKJAEHUE YACTH YMCIIa M YUCIa MO ero yacTu. Pemenue 3anau
Ha MPOLEHTHI U Joyu. [IpuMeHeHne nponopuuil Ipyu peleHny 3a1au.

Jlornyeckue 3agaumn

Pemenue normyeckux 3amad. PemieHue Jormueckux 3ajad ¢ TMOMOIIbIO Tpados,
TaOIUIL.

OcHoBHbIE  MeTOAbI  pelleHHus] TEeKCTOBBIX  3aJa4:  apupMeTHUYECKUil,
anreOpandeckuid, nepebop BapuaHToB. [lepBUUHBIE TPENCTaBICHUS O APYTHX METOJAX
penieHus 3a1a4 (reoMeTpudeckue u rpadudeckrue METOIbl).

CrarucTuka U Teopusi BepOATHOCTeil

Crarucruka

Tabnuunoe u rpaduueckoe NpPEACTaBICHUE JAaHHBIX, CTOJOYaThIe U KPYTOBBIC
JarpamMMel, rpaQuKy, TPUMEHEHHE TUarpaMM U rpauKoB Ui OMUCAHUS 3aBUCUMOCTEN
pEANbHBIX BEJIWYWH, W3BICYCHHE HH(POpPMAIMU U3 TaONWil, JuarpaMM U TpaduKoB.
OnucaTtenbHble  CTAaTUCTUYECKHME  TOKa3aTeNd  YHUCIOBBIX  HAOOpOB:  cpenHee
apudmeTrueckoe, MeariaHa, HanOoJIbIllee U HauMEeHbIee 3HaYeHUsI. Mephbl paccenBaHUs:
pa3max, TUCIEpPCUsl U CTaHJIaPTHOE OTKJIOHEHHE.

Cny4daitHast ©”3BMEHUUBOCTh. VI3MEHYMBOCTh MpU U3MEpeHUsX. Pematroniue npasuia.
3aKOHOMEPHOCTH B U3BMEHYMBBIX BEJIMUMHAX.

CayuaiiHble cOObITHA



CrnyuyaiiHple  ONBITBI  (3KCHEPUMEHTHI), AJIEMEHTApHBIE Cly4ailHble COOBITUSA
(ucxompl). BepodTHOCTHM  3sneMeHTapHBIX  coObITUH. CoObITHA B CIy4YalHBIX
JKCIIEPUMEHTaX M OJIaronpusATCTBYIOLIME 3JIEMEHTapHble CcoObITHA. BeposTHOCTH
CIy4aiiHbIX COOBITUH. ONBITBI C PaBHOBO3MOXKHBIMH 3JIEMEHTApPHBIMU COOBITHSIMU.
Knaccuyeckue BEpOSITHOCTHBIE OMNBITBI €  HCIOJB30BAHUEM MOHET, KyOHKOB.
[IpencraBienue coObITUI ¢ MOMOIIBIO Auarpamm Ditnepa. [IpoTruBomnonoxHbie cOObITHS,
o0beMHEHNE U nepecedyeHne coobiTuil. [IpaBmio crnoxenus BepostHocTed. CiydaiHbII
BbIOOp. IlpencraBnenue »skcrepumMeHTa B BHUAE JjAepeBa. HeszaBucumbie cOOBITHS.
YMHOKEHUE BEpOSITHOCTEH HE3aBUCUMBIX coObITuid. [locnenoBaTenbHble HE3aBHCHMbIE
ucneitanus. [IpeacraBieHne o HE3aBUCUMBIX COOBITHSIX B JKU3HH.

DJieMeHTbl KOMOMHATOPUKH

[IpaBuno ymHOXeHUs, NepecTaHOBKH, (akTopuan uyucna. CoyeTaHUs M YHUCIO
couetanuil. @opmyna uucna coderanuid. TpeyronbHuk [lackans. OnbITel ¢ GOIBIIMM
YICJIOM PaBHOBO3MOXHBIX 3JIEMEHTapHbIX COOBITUH. BpluncieHne BeposSTHOCTEW B
OMbITaX C NPUMEHEHHEM KOMOMHATOpHBIX ¢Gopmyn. Ucneitanus bepuymmu. Ycnex u
Heynava. BepostHocTH coObITHI B cepuM UcnibITaHui bepHymnu.

CiayyaiiHble BeJIMYNHbI

3HAKOMCTBO CO CJIy4allHbIMHM BEIMYMHAMHM Ha TMPUMEPAX KOHEYHBIX JHUCKPETHBIX
cly4yailHbIX Benu4MH. PacmpeneneHue BeposiTHOcTeH. Marematnyeckoe OXKHJaHUE.
CaoiicTBa MaTemaTnueckoro oxunanus. [louarue o 3akone Oonpiux yucen. M3mepenue
BeposiTHOcTel. [IpuMeHeHue 3akoHa OOJBIIMX YHCENl B COLMOJIOTHH, CTPAaxXOBaHHH, B
3/IpaBOOXpaHEHUH, oOecriedeHHH 0e30MaCHOCTH HACENEHUS B YPE3BhIYaHBIX CUTYaLIUSX.
I'eomerpus

I'eomerpuuyeckue Gpurypsl

@Durypsl B reOMeTpUH U B OKPY:KaloLieM MHUpe

I'eomerpuueckast Qurypa. DopmMupoBaHHe TMpPEACTABIEHUH O MeETanpeIMeTHOM
HOHSTHH «(pUTYpay.

Touka, muHUs, OTPE30K, MpsiMasi, Iy, JOMaHas, JI0OCKOCTb, YIoJl, OMCCeKTpHca yria
U €€ CBOWCTBA, BUJBI YTJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBasgs  cummerpust  reomerpudeckux  ¢uryp. llenTpanehHas  cumMeTpus
reoMeTpuueckux puryp.

MHOroyroJibHUKHu

MHOroyrojpHHUK, €ro 3JIEMEHThl M €ro CBOICTBAa. Pacmo3HaBaHue HEKOTOPBIX
MHOTOYTOJIBHUKOB. BBIMyK/IbIE M  HEBBIIYKIBIE MHOIOYTroJIbHUKH. lIpaBuibHbIE
MHOTOYTOJIbHUKH.

Tpeyronpauku. BeicoTa, Menuana, OuCCEKTpHCa, CPEIHSsS JTUHUS TPEYTOIbHHKA.
PaBHOOEIpeHHBIN  TPEYroJIbHUK, €ro CBOMCTBA MW TPU3HAaKU. PaBHOCTOpOHHUI
TpeyroiabHUK. IIpsAMOYTONBHBIN, OCTPOYTOJbHBIM, TYIOYTOJNbHBIM TPEYTrOJbHUKH.
Bueninue yrisl TpeyroiasHuka. HepaBeHCTBO TpeyroyibHUKA.

Yertsipexyronbauku. [lapamienorpamm, pom0, NpsSMOYToJbHUK, KBAApaT, TPAMEIHs,
paBHOOenpenHast Tpameuus. CBolicTBa M TNPU3HAKK MapajlielorpaMma, pomoa,
MpsIMOYTOJIbHUKA, KBaJipaTa.

OKpy:KHOCTB, KPyT

OKpy’KHOCTb, KPYT, UX 3JIEMEHTHl U CBOWCTBA; LIEHTPAJIbHBIE U BIIMCAHHBIE YIJIBIL.
KacarenpHass m cekymass K OKpPYKHOCTH, MX CBOMCTBA. BrimcanHble M ONUCaHHBIC
OKPYHOCTH Il TPEYTOJIbHUKOB, YETBIPEXYTOJIbHUKOB, IIPABUIIBHBIX MHOI'OYTOJIbHUKOB.

I'eomeTpnyeckue purypsi B npocTpancTBe (00 beMHbIE TeJa)



MHororpanHuk # €ro D2jeMeHTbl. Ha3BaHus MHOIOIPaHHUKOB C pa3HBIM
IIOJIOKEHHEM M KOJMYECTBOM rpaHed. IlepBuuHble mIpeacTaBiaeHUs O MNHPAMHUIE,
napajuiesienuiene, npusme, cdepe, Imape, IMIMHIpPE, KOHYCE, HX OJJIEMEHTax U
IIPOCTEMIINX CBOMCTBAX.

OTHOmEeHust

PagencTBO (puryp

CBoiiCTBa paBHBIX TPEYTrOJbHUKOB. [[pu3HaKy paBeHCTBa TPEYrOJIBbHUKOB.

IMapanieabHOCTH NPAMBIX

[Ipu3Haky U CBOWCTBA MapajuIeIbHBIX MPAMBIX. AKCHOMa napajienbHocTH EBknmnaa.
Teopema daeca.

I[MepnenauKyJIsipHbIE NPSIMbIE

[Ipsmoii yrois. Ilepnenmukynsap x npsmoin. Haxnonnas, npoexuunsa. CepeIuHHBIN
MEPIEHIUKYJISAP K 0Tpe3Ky. CBOMCTBA U MPU3HAKU NTEPIIECHIUKYJIIPHOCTH.

IToxoome

[IponopunonansHble  OTpe3ku, mnogodue ¢uryp. I[lomoOHBIE TpPeyroNbHUKH.
[Tpusnaku mogoOus.

B3anMHoe pacnoJio:keHue IpsiMOM U OKPY>KHOCTH, ABYX OKPY>KHOCTEH.

HN3mepeHus 1 BbIYUCICHUS

Bean4uHbI

[lonstue Benuuunbl. [dnuna. U3mepenue miuHbl. EAUMHULBI M3MEpPEHUS [JIMHBI.
Benmnunna yrina. ['panycHas mepa yria.

[TonsiTue o miomaau miaockoi ¢urypel U ee cBoiicTBax. M3mepenue momasei.
Enununel namMepenns mioniaam.

[IpencraBnenue 006 oObeMe U ero cBoicTBax. M3mepenue oOBema. EguHUIEI
u3MepeHusi 00bEMOB.

HN3mepeHusi 1 BbIYUCICHUS

NHCTpyMEHTBI 11 U3MEPEHU U MOCTPOCHHMI; U3MEPEHHUE U BBIYMCIICHUE YIJIOB,
UIMH  (paccTosiHUi), Tuiomaneid. TpuroHomerpuyeckue QYHKIMM OCTPOrO yriia B
OpSIMOYTOJIBHOM — TpeyrojibHUKe TpuroHomerpuueckue (QyHKIMH TYMOro  yrija.
Brluuciaenue 57I€MEHTOB TPEYTOJIbHUKOB C HCIOJIB30BAaHUEM TPUTOHOMETPUUECKUX
cootHomieHUui. DopMyIbl IIIOMAAN TPEYTOJbHUKA, HapajijiesorpaMma M €ro 4acTHBIX
BUJOB, (hOpPMYJBI UTMHBI OKPYKHOCTH M Iuiomiaau kKpyra. CpaBHEHHE M BBIYHMCIICHUE
mwiomanei. Teopema ITudaropa. Teopema cunycoB. Teopema KOCUHYCOB.

Paccrostnust

Paccrosnune mexnay Toukamu. PacctosHue oT TOuku 10 npsiMoi. PaccTosinue mexny
dburypamu.

I'eomeTpHr4yecKkue MOCTPOCHUSA

['eomeTpuueckue MOCTpOSHUs I WIUTFOCTPALMK CBOMCTB T€OMETPHUECKHUX (QUTYP.

NHCcTpyMeHTBI Ui TOCTPOCHUMW: UHMPKYJb, JWUHEWKa, YroiapbHUK. IIpocrenmime
MOCTPOCHUS IUPKYJIEM M JIMHEUKON: MOCTpOEHUE OMCCEKTPHCHI yTIila, IEPIECHIUKYISIpa K
MpsIMOH, yTiia, PaBHOTO JaHHOMY,

ITocTpoeHne TpeyroabHHUKOB IO TPEM CTOPOHAM, IBYM CTOPOHAM M YIJIy MEXKIY
HHUMH, CTOPOHE U JBYM IPUJICKAIIUM K HEN yIJIaM.

JleneHue oTpe3Ka B JaHHOM OTHOLICHUU.

I'eomeTpnyeckue npeodpa3oBaHus

IIpeoOpa3oBanus

[lonatue mnpeoOpazoBanus. IlpencraBineHne o  MeTanpeAMETHOM  TOHSATHHU
«tpeobpazoBanue». Ilogodue.



JIBu:xeHUs1

OceBass U IEHTpaJbHasi CHUMMETPHUS, TOBOPOT U TMAapauICNbHBIA TEPEHOC.
KomOuHanmy ABMKEeHUN Ha INIOCKOCTH U UX CBOMCTBA.

BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH

BexTopsl

[TonsaTe BexTOpa, MEUCTBHS HaJ BEKTOpPaMH, MCIOJIb30BaHHWE BEKTOPOB B (hHU3UKE,
pa3iIoKeHUE BEKTOPA HAa COCTABIISIIOIINE, CKAIAPHOE ITPOU3BEICHHUE.

Koopaunarsi

OcCHOBHbBIC TIOHATHS, KOOPJAWHATHI BEKTOpPA, PACCTOSHHUE MEXIy TOYKAMHU.
Koopaunats! cepeunbl oTpeska. Y paBHEeHUs QUTyp.

[IpuMeHenre BEKTOPOB U KOOPAMHAT IS PEUICHUS MPOCTEUIINX T€OMETPUUYECKUX
3a/1ay.

HcTropust MaTemaTuKH

Bo3nukHOBeHHE MaTeMaTHKW KaK HAyKH, dTambl €e¢ pa3BuThsa. OCHOBHBIC pa3Jeiibl
MaTeMaTHKu. Beimaromuecss MaTeMaTUKU U UX BKJIA]] B pa3BUTHE HAYKHU.

beckoneyHOCTh MHOXKECTBAa MPOCThIX YHuced. Yuciaa W JJIMHBL  OTPE3KOB.
Pannonanbubie uncna. [lorpedHoCTh B Mppannonanbubix ynciax. [lkona [ugaropa

3apoxaeHue anreOpbl B Heapax apudmeTuku. An-Xope3mu. Poxnenne OykBeHHOU
cumBoguku. [1. ®epma, @. Buer, P. Jlekapt. Uctopust Bompoca o HaxoxaeHUU Hopmy
KOpHEeH anreOpanyecKuxX ypaBHEHHM cTemneHel, Oonbmmx yeTbipex. H. Taptanbs, JDx.
Kapnano, H.X. AGens, 3. Ianya.

[TosiBneHne wmeroga KOOPAMHAT, MO3BOJISIIONIETO MEPEBOAUTH T'E€OMETPUUYECKHUE
00BeKThl Ha s3bIK anreOpbl. [losBnenue rpadukoB (ynkiuit. P. Jlexapt, II. ®depma.
[IpuMepsl pa3IMUHBIX CUCTEM KOOPAMUHAT.

3amaua Jleonapno Iluzanckoro (PubGonayuwm) o Kpojukax, duciaa DuOoHAYUH.
3agada o maxmaTHou 1ocke. CXOIUMOCTh F€OMETPUUECKON MPOTPECCHUH.

Hctoku Teopun BEpOATHOCTEW: CTpaxoBo€ neno, a3zapTHeie urpel. II. depwma,
b.ITackanb, 4. bepuynnu, A.H.Koamoropos.

Ot 3emnenenusi k reomerpun. [udarop u ero mkona. danec, Apxumen. [lnaton u
Apucrtorenb. IlocTpoeHne TpaBUIBHBIX MHOIOYIOJIBHMKOB. Tpuccekuus — yria.
KBagpatypa kpyra. YaBoenue ky6a. Mcropusi uucna m. 3onotoe ceuenue. «Hauamay
Esxmuma. JI Ditnep, H.W.JlobaueBckuii. icTopus msATOTO MOCTYJIaTa.

I'eomeTpust u uckyccTBo. ['eoMeTpruecKkrie 3aKOHOMEPHOCTH OKPY>KAIOIIETO MHPA.

AcTtpoHomus u reoMeTpusi. UTo U Kak y3HalM AHakcarop, OparocheH u Apucrapx o
pasmepax Jlynsl, 3emaun u Comnma. Paccrosuus ot 3emnu g0 Jlywer u ConHia.
N3mepenue paccrostHus oT 3emuin 10 Mapca.

Ponb poccuiickux ydensix B pazButuu matemaruku: JI. Ditnep. H.U. JlobaueBckuii,
I1.J.YeOwmmeB, C. KoBanebckas, A.H. KonMoropos.

MaremaTtuka B pa3zsutuu Poccun: Iletp |, mikona MaTeMaTHYeCKUX W HABUTAIIKUX
HayK, pa3BuTue poccuiickoro ¢mora, A.H. KpsutoB. Kocmuueckast nporpamma u M.B.
Kennapr.
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