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1. [logacHuTe/IbHAA 3alIMCKa

Pabouas mporpamma 1mo MaTeMaTHKE COCTABJICHA B COOTBETCTBUMU:

1. Co cranmaprom obmiero oopazopanus (mpukas Munoopazoanus Poccun «O0
yTBEpXkACHUH (DeIepaTbHOT0 KOMIIOHEHTA TOCYIapCTBEHHBIX CTAHIAPTOB HAYATHHOTO
00111er0, OCHOBHOT'0 00IIEro U cpeanero (moaHoro) oomero oopasosanus» ot 05.03.2004
roaa Nel089);

2. C IIporpammoii mis o6meo6pa3oBat. opranu3anuid. I'.B. Jlopodeer, C.b. CyBopoBa u ap.
Anrebpa. 7-9 knaccel. / Coct. T. A. Bypmuctposa. — M.: [IpocBemienue, 2019;

3. C Ilporpammoii miis obmmeo6pazosar. opranuzanuid. JI.C. Atanacsn, B.®. byry3oB u ap.
I'eomerpust 7-9 kiaccsl. / Coct. T.A. Bypmucrposa. — M.: [Ipocsemienne, 2018;

4. TonoxeHnem o pabouelt nporpamme no yyebHomy npeameTty negarora, peanusyowero ®roc
HOO, 000, COO MBQY Taiitepckoro c.n.

PaGouas mporpamma oprueHTHpPOBaHA HA UCIIOJIb30BaHNE Y4eOHHKOB!

I'. B. Jopodees, C. b. CyBoposa, E. A. bynumoBuy u np. Anrebpa 9 kmacc, M.: Ilpocsenienue,
2019

I'eometpus yueOnuk 7-9 macc./JI. C.Artanacsu, B. @. byry3os, C. b. Kamomnes u ap.- M:
IIpocsemienue, 2018

Mecro npeameTa B yue6HOM nnaHe

CornacHo yueoHOMY miany MBOY COIII laiirepckoro c.. Ha U3y4eHHe MaTeMaTHUKU B 9
KJ1Iacce OTBOAMTCS 5 yacoB (3 vaca - anredpa, 2 4aca - reoMeTpusi) 4acoB B Henento (170 gacoB B

roj)

O6LanA xapaKTepucTUKa yuebHoro npegmera

HpenonaBaHI/Ie MaT€MAaTUKHN Ha CTYIICHU OCHOBHOT'O O6IJ_I€FO O6pa3OBaHI/I$I BCACTCSA IO OCHOBHBIM
YCTBIPEM JINMHUAM: apI/I(I)MeTI/IKa, anre6pa, reoMeTpusd, 3JICMCHTHI JIOTUKU, KOM6I/IH8.TOpI/IKI/I,
CTaTUCTHUKU TCOPHUU BGpOSITHOCTGfI. O0s3aTebHBIN MHWHUMYM COACPIKAHUA OCHOBHBIX
O6p330BaTCJ'IBHBIX nporpamMm:

Apudmernka: HaTypajgbHBIE YUCIIA, TPOOU, NEHCTBUTEIbHBIC YUCIIA, TEKCTOBbIE 331a4H,
U3MEepeHusl, MPUOINKEHHSI, OLICHKH.

Anrebpa: anredpanyeckue BbIpa)KeHUsl, ypaBHEHUS U HEPABEHCTBA, YNCIIOBbIE
nocyeaoBareabHoCTU. YucnoBele QyHKINN, KOOPAUHATHI.

I'eomeTpus: HavagbHbIE MOHATHS U TEOPEMBI FEOMETPHUH, TPEYTOJIbHHUK, YETHIPEX YT OJIbHHUK,
MHOT'OYTOJIHUK, OKPYKHOCTb U KPYT, H3MEPEHHsI FT€OMETPUIECKUX (PUTyp, BEKTOPHI,

reoMeTpuyYecKre Ipeodpa3oBaHusl, HIOCTPOECHUE C TOMOIIBIO HUPKYIS U JTUHEHKH.

DneMEeHTHI JIOTUKH, KOMOWHATOPHUKH, CTATHCTHUKN TEOPUU BEpOsTHOCTEH: JloKa3zaTenbCTBO,
MHO’KECTBa U KOMOMHATOPUKA, CTATUCTUYECKUE TaHHBIE, BEPOSATHOCTD,

esin 00yyeHUus1 MaTeMaTHKe:

N3ydyeHne MaTeMaTHKU Ha CTYIIEHH OCHOBHOT'O OOIIEro 00pa30BaHus HAIIPaBIEHO Ha
JOOCTHKEHHUE CIELYIOIMX LeNeH:



® OBJIaJIeHHE CHCTEeMOIl MaTeMATH4YeCKUX 3HAHMH W YMeHHWii, HEOoOXOJAUMBIX IS
HpI/IMeHeHI/ISI B HpaKTH‘{eCKOﬁ ACATCIIbHOCTH, I/13y‘-I€HI/IH CMCXKHBIX JAUCHUILINH,
MPOJIOKEHHST 00pa30BaHMUS;

® MHTEe/UIeKTyajlbHOe pa3BuTHe, (QOpPMHUpPOBAHME KAYECTB JIMYHOCTH, HEOOXOJIUMBIX
YeNIOBEKY JJIsi TIOJHOIICHHOH JKM3HHM B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIX
MaTeMaTHYECKOH NeATEIbHOCTH;

e ¢dopMupoBaHue NMpeACTaBIeHHI 00 HIEIX U METOJAaX MAaTEMATHKU KaK YHHBEPCATHHOTO
A3bIKA HayKI/I U TCXHHUKU, CpCI[CTBa MOI[CJII/IpOBaHI/ISI SIBJ'IGHI/Iﬁ nu HpOLIeCCOB;

e BOCNUTAHME KYJIbTYPhl JIMYHOCTH, OTHOIIEHHWS K MaTeMaTHKe KaK K YacTH
00111e4YeII0BeUeCKOM KYIbTYPhI, UTparoield 0coOyro poJib B OOIIIECTBEHHOM Pa3BUTHH.

3ajgaum yueOHOro npeamera:
e PasBuTHE aNnropuTMHYECKOTrO MBIIUICHUS
e  OsnajZieHNE HaBbIKaMU JEITYKTUBHBIX PACCYKIECHUN
e [lony4yeHne KOHKPETHBIX 3HAHUH O PYHKIUAX KaK BaKHEUIICH MAaTEMaTHUYECKOW MOJIEIN
JUTSL OTIMCAHMSI U MICCIIEIOBAHUS Pa3HOOOPA3HBIX IPOLIECCOB, sl JOPMHUPOBAHUS Y
ydaluxcs MpeicTaBICHU 0 poJId MaTEMATUKHU B Pa3BUTHH LIMBUIN3ALUHU U KYJIbTYPbI
e  @opmupoBanue GyHKIIMOHATHLHON TPAaMOTHOCTH — YMEHUN BOCIPUHUMATh U
aHAIN3UPOBATh UH(POPMALIHIO, IPEACTABIEHHYIO B pa3JIU4HbIX (popmax
[ToHnMaHue poIM CTATUCTUKK KaK UCTOYHHMKA COLIMAIbHO 3HAUMMON HH(POPMaLIUU
[TproOpeTeHne KOHKPETHBIX 3HAHUN O IPOCTPAHCTBE U MPAKTUUYECKH 3HAYMMbBIX YMEHUIN
dopMHpOBaHUE S3bIKA ONMUCAHHSI 0OBEKTOB OKPYKAIOLIET0 MUPA
Pa3BuTHE npocTpaHCTBEHHOIO BOOOPAKEHUS M UHTYMIIMM, MaTEMaTUUECKON KYJIbTYpBI
DcTeTH4ecKoe BOCIUTAHNE yYaIIUXCs
PazButHe 10rnuecKoro MbpIUICHHS
DopMHUpPOBaHUE MTOHATUSA JOKA3aTEIbCTBA

@opMbl OPraHU3alMM Y4eOHOI0 mpouecca: MHANBUIYAJIbHBIC, TPYIIIOBBIE, (POHTAIBHBIE.

OcobeHHOCTM 06pa3oBaTeNIbHOro Npouecca.

OTyéTHbIMK Nepuoaamm 8 MBOY COLL Mantepckoro c.n. ABASOTCA YeTBepTU. TeKywmin
KOHTPOJ1b OCYLLECTBAAETCA NOC/E U3YYEHMA KaXKA0ro OCHOBHOrO pa3gena, Gopma NpoBeaeHUs:
nposepoyHan paboTa UM TecT. B Hayane roga NPoBOAUTCA BXOAHAA KOHTPOAbHaAA paboTa ¢ uenbto
NPOBEPKN YPOBHSA NOAFOTOBAEHHOCTN 0OYHAIOLMXCA, OKOHYMBLUMX 0OYy4EeHME B HAYa/IbHOM LWKONE,
K yCMeLwwHOMY YCBOEHMIO Kypca MaTeMaTMKmM B 8 Knacce. B KoHue roaa oueHKa naaHupyembix
pPe3ynbTaToB YCTaHAB/IMBAETCA B COOTBETCTBUM C «[MonoxKeHnem o6 NToroBon aTrectauum
(nepeBogHbIX 3K3ameHax) yuawmxcs 5-8, 10-x knaccos MBOY COLL FaiTepckoro c.m.».

DopMbl KOHTPOJISI: TEKYIIUNA U UTOTOBBIM.

- TEKYIIMH KOHTPOJIb MPOBOAUTHCS B (POPME KOHTPOJIBHBIX padoT, paccuuTaHHbIX Ha 40 MUHYT, TECTOB,
MaTeMaTHYECKHX JIMKTAHTOB U CAMOCTOATENLHBIX Pa0boT Ha 15 — 20 MUHYT ¢ tuddepeHInPOBaHHBIM
OLICHUBaHHUEM.



Texymuit KOHTPOIIB TPOBOIUTCS C IIEIBIO MMPOBEPKH YCBOSHUS U3y4aeMOT0 U MPOBEPSIEMOT0 MTPOrPaMMHOTO
MaTepuaia; COJAEpXKaHHE OIPEAEIISIOTCS YUYUTEIEM C yUYeTOM CTENEHH CIOKHOCTH H3y9aeMOro MaTepuania,
a Takke 0coOEHHOCTE! 00yJaloIIMXCcs Kiacca.

- WUTOTOBBII KOHTPOJb: MEPEBOAHON IK3aMEH.
[ToBTOpEeHME HA ypOKax MPOBOAUTCA B CIEAYIOMINX BUAAX U popMax:

® TIOBTOPEHHE U KOHTPOJIb TEOPETUUECKOT0 MaTepraia;
e pa300op U aHaNIM3 AOMAIIHETO 3a/laHMUs;
® MPaKTHKYM YC;
® MaTeMaTUYECKUM JUKTaHT;
e caMmocTosATeIbHas paboTa;
®  KOHTPOJIBHBIE CPE3BI.
Ocoboe BHUMaHKE YAETSAETCS MOBTOPEHHIO TP MPOBEJCHUN CAMOCTOATENBHBIX U KOHTPOJIBHBIX Pa0OT.

BHeceHbl 351eMEHTHI TOMOIHUTENBHOTO COIEPKAaHUs, U3MEHEHHS B IPOTPaMMY B CBSI3M C TIOBTOPEHUEM TEM,
KOTOpbIe BcTpeuarorest B OI'D:

- TP MIOBTOPEHUH B KaXKIbII pa3ziell BKIII0YeHa 0TpaboTka MaTepranos OI'J;
- B UTOTOBOE TIOBTOPEHUE TAK)KE BHECEHBI MAaTePHAIIbI AK3aMEHAMOHHOTO MaTepHaa.

I[lnanupyemMble pe3yabTaTbl OCBOCHHS Y4eOHOI0 peaMera
N3yuyenue npeamera «MateMaTrka» B 9 Kiacce HalpaBiIeHO Ha JOCTHKEHUE CIEAYIOIINX LEei:

o OBJIaJICHUC CHUCTEMOM MaTEeMaTHYCCKHUX 3HAHHH U YMCHHﬁ, HGO6XOI[I/IMI)IX 11 IPUMCHCHHA B
MIPAKTUYECKOM AEATEIHOCTH, U3YUEHHUSI CMEXKHBIX AUCIMIUIMH, IPOAOJDKEHUS 00pa30BaHus;

e  HHTEIUIEKTyallbHOE pa3BUTHE, (OPMHUPOBAHHE KAaueCTB JMYHOCTH, HEOOXOMUMBIX YENOBEKY IS
HOHHOHCHHOI\/'I JKU3HU B COBPEMCHHOM O6HICCTBC, CBOMCTBEHHBIX MaTEMaTHYCCKOM JACATCIIBHOCTH
SICHOCTb M TOYHOCTh MBICIH, KPUTHYHOCTh MBINUIEHUS, WHTYHWLHS, JIOTHYECKOE MBIIIICHUE,
3JIEMEHTHl AJITOPUTMUYECKON KYyJIBTYPbI, NPOCTPAHCTBEHHBIX IPEACTaBICHUH, CIIOCOOHOCTh K
PEOIOJICHUIO TPYAHOCTEM;

e ITIOJrOTOBKAa K OCHOBHOMY I'OCYJJapCTBEHHOMY 3K3aMEHY.

Pabouass mporpamma o0ecrieunBaeT  JOCTIKEHUE  CICAYIOIIUX  PE3YJIbTaTOB  OCBOCHHUS
00pazoBaTeIbHOM IPOrpaMMbl OCHOBHOTO 00ILET0 00pa30BaHMs:

1. JIM4HOCTHBIE PE3yabTaThl 0CBOCHUSA NMPOTrPpaMMBbI:

e  HCIOJB30BAaTh NPUOOPETEHHBIE 3HAHMS U YMEHHUS B MPAKTUUECKON AEATENFHOCTH U MOBCEIHEBHON
JKHU3HU JJId MOJACIIMPOBAHUA IMPAKTUYCCKUX CI/ITyaI_[I/Iﬁ U HCCJICA0BaHUA NMOCTPOCHHBIX MO)Z[CJ'IGI‘/II C
WCIIOJIb30BaHUEM armapaTa reoMeTpuu

e (opMHpOBaHHE OTBETCTBEHHOI'O OTHOLICHHS K YYEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH O0yYaromuxcs
K CaMOpPa3BUTHIO U CaMOOOPa30BaHHIO Ha OCHOBE MOTHBAIlMU K OOYUYEHHUIO M MO3HAHUIO, BHIOOPY
JanpHeiero odpa3oBaHuss Ha 0a3e OPUEHTHUPOBKH B MHpe mpodeccHii W MpodecCHOHATLHBIX
MPENoYTEeHHH, OCO3HAHHOMY IIOCTPOCHUIO WHIMBHUIYaJbHOH OOpa30BaTENbHOW TPAEKTOPHH C
Y4E€TOM yCTOMYMBBIX IT03HABATEIBHBIX HHTEPECOB

e (opMHpOBaHUE IENIOCTHOTO MHUPOBO33PEHNSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyK{ ¥ 0OLIECTBEHHOH MPAKTUKU

e (QopMupoBaHHE KOMMYHHKATUBHOH KOMIIETEHTHOCTH B OOMIEHUHM M COTPYAHHUYECTBE CO
CBEPCTHUKAMH, CTApIIMMH M MIQJIINIMMH B 00pa30BaTeNbHOW, OOIIECTBEHHO ITOJIE3HOW, y4eOHO-
HCCIIEIOBATEIIHCKOM, TBOPUECKON M JPYTUX BUAAX JEATEIBHOCTH

e yMEHHUE SCHO, TOYHO, PaMOTHO M3JIaraTh CBOM MBICIM B YCTHOW M IIMCbMEHHOM peuu, MOHHMATh
CMBICJI ITIOCTABJIICHHOM 33J1a4M, BBICTPAUBATh apryMEHTALMIO, IPUBOJUTH IPUMEPBI U KOHTPIPUMEPHI



e KPUTHYHOCTb MBIIUICHUS, YMEHUE paClO3HAaBAaTh JIOTMYECKH HEKOPPEKTHBIE BBICKA3bIBAHMSI,
OTJIMYATh TUTIOTE3Y OT (haKTa

e  KpEaTHBHOCTb MBIIUICHUS, THULMATUBY, HAXOAYUBOCTh, aKTUBHOCTD IPY PELLIEHUU TEOMETPUUECKHUX
3a1a4

e yMEHHE KOHTPOJIUPOBATH MPOIIECC M Pe3yabTaT YIeOHOH MaTeMaTHIECKON AEeATEbHOCTH

e CHOCOOHOCTh K DMOIIMOHAIBHOMY BOCIPHATHIO MaTeMaTHYeCKMX OOBEKTOB, 3amad, pPEelIeHH,
paccyXaeHui

2) MeTanpeaMeTHbIe pe3yIbTaThl OCBOCHUSI OCHOBHOI MPOrpaMMBbI NPeACTABJIEHbI B COOTBETCTBHH €
NMOATPYNIIaMH YHUBEPCAJbHBIX YU4eOHBIX JelCTBHH

Memnpez{MeTﬂme NMOHATHUSA

B 9 xiracce Ha ypokax MareMaTHWKH, KaKk M Ha BCEX MpeaMeTax, OyAeT MmpojoihkeHa paboTa Mo pa3BUTHIO
OCHOB YHMTATEJIbCKOH KoMmeTeHIMU. OOy4aroIuecs: OBIAICIOT YTEHUEM KaK CPEJACTBOM OCYIIECTBIICHUS
CBOWX JANBHEUIINX IJIAHOB: MPOJIOIDKEHUS 00pa30BaHUs U caMOOOPa30BaHUs, OCO3HAHHOTO TUIAHWPOBAHUS
CBOETO aKTyaJIbHOT'O U MIEPCIIEKTUBHOTO KPYyTra YTCHHUSL.

[Ipy wu3ydyeHuH MaTeMaTHKH OOYYalOLIMECs YCOBEPLICHCTBYIOT NPHOOPETEHHBIC HABBIKM PadoThl ¢
undopmanueii 1 mononHAT uX. OHU CMOTYT PabOTaTh ¢ TEKCTaMH, MPEOOPA30OBBIBATh H HHTEPIPETHPOBATD
coJiep KalIyrocsi B HUX HH()OPMAIUIO, B TOM YHCIIE:

* CUCTEMAaTH3HPOBaTh, COIOCTABIIATh, AHAIU3UPOBATH, 0000IIATE M WHTEPIPETUPOBATH HHQPOPMALHIO,
COJEPIKAIIYIOCs B TOTOBBIX HH(OPMALIMOHHBIX 00BEKTaX;

* BBIJICJIATh TJIABHYIO M W30BITOUHYIO WH(OPMAIHMIO, BBHIIOJIHITH CMBICJIOBOE CBEPTHIBAHHME BBIICICHHBIX
(hakTOB, MBICIIEH; MTPENICTABIATH WH(GOPMAITUIO B CKATOH ClIOBeCHOH dopMe (B BUIE TJIaHA UITH TE3HCOB) U B
HaTJISIIHO-CUMBOJIMYECKOH Gopme (B BHIe Tabnui, rpadMuecKuX cXeMm M Auarpamm, KapT MOHATHH —
KOHLETITYJIbHBIX THarpaMM, OTIOPHBIX KOHCIIEKTOB);

¢ 3aI10JIHATH U JOIIOJHATH Ta6J'II/II_II>I, CXCMbI, AUarpaMmbl, TCKCTHI.
Pel"y.]'lﬂTHBHLIe:

e  OMNpPEAENATH HEeJb EATEIFHOCTA Ha YPOKE C IIOMOIIBIO YUUTEIS i CAMOCTOSITENILHO;

e  YUYUTHCS COBMECTHO C YUHUTEJIeM OOHAPYKHBATh U (JOPMYIHPOBATH YISOHYIO TIPOOIIEMY;

e  YUYUTHCS IJITAHUPOBATH YUECOHYIO JACSITEILHOCTh Ha YPOKE;

e  BBICKAa3bIBaTh CBOI BEPCHIO, MBITATHCS MPEAiaraTh cocod e€ nmpoBepku (Ha OCHOBE MPOJTYKTUBHBIX
3aJlaHui B y9eOHHKE);

e paboTas 10 MPEAJIOKESHHOMY IIJIaHy, HCIIOJIb30BaTh HEOOXOAUMBIC CpelCcTBa (YUCOHUK, KOMITBIOTED
Y UHCTPYMEHTHI);

e  OMNpPEAENSATh YCIEIHOCTh BHITIOJHEHUS CBOETO 3aJ]aHHS B AUAJIOTE C YIUTEIIEM.

CpenctBoMm (hopMHUPOBaHUS PETYIATUBHBIX JIEHCTBHUI CITy>)KaT TEXHOJIOTHS TPOOJIEMHOTO IHANOTa Ha dTare
HU3YUYCHHA HOBOI'0 MaTt€puajla W TEXHOJIOIrUsA OLCHHUBAHUA O6paSOBaTeHBHBIX )IOCTI/I)KGHI/Iﬁ (y‘-Ie6HBIX
YCIEXOB).

ITo3zHaBaTeJBHEBIEC:

e OpPUCHTHPOBATHCA B CBOEU CHUCTEME 3HAHMIA: [IOHMMATh, YTO HY)KHA JIOTIOJIHUTENbHAS WH(DOpMAIUs
(3HaHMA) I pemeHus y9eOHO! 3a7a9u B OJIUH IIIar;
e  JIeNIaTh MPEABAPUTEIbHBIN OTOOP HCTOYHUKOB MHPOPMALIUH IS PElICHHs yueOHOH 3a1a4u;



e 10OBIBaTH HOBBIC 3HAHWS: HAXOAWTH HEOOXOAMMYIO HH(pOpMaIuioo, Kak B ydeOHWKE, TaK U B
MPEUIOKEHHBIX YUUTEIIEM CIIOBapsIX, CIIPABOYHUKAX U HHTEPHET-Pecypcax;

e 700BIBaTH HOBBIC 3HAHWS: U3BICKATh MHPOPMAIIHUIO, TPEACTABICHHYIO B pa3HbIX ¢opMmax (TEKCT,
TabyuIa, cXemMa, WLTIOCTPALUS U JIp.);

e mepepabaThiBaTh MOTYYCHHYIO HHQOpMAIIHIO: HAOIIOIATh U JIENATh CAMOCTOSTEIILHBIC BEIBO/IBI.

CpenctBoM (hopMHpOBaHUS MO3HABATENBHBIX JICHCTBHN CIYKUT y4eOHBIH MaTepHal W 3aJaHus
y4eOHMKa, 00eCTIeYNBAIOIINE TIEPBYIO JINHUIO PA3BUTHSI — YMEHHE OOBSCHATH MHEP.

KoMmyHuKaTHBHBIC:

e JIOHOCHTH CBOIO MO3HMIHIO JO APYTHX: 0OPMIISTH CBOIO MBICIbh B YCTHOW M MHUCbMEHHOH peun (Ha
YPOBHE NPEAJIOKEeHUS UK HEOOIBIIOTO TEKCTa);

e  CIyWIaTh ¥ IOHUMATh PeYb APYIHX;

e  BBIPA3UTENBHO YNTATh U NIEPECKa3bIBATh TEKCT;

e BCTymaTh B Oecely Ha ypOKe U B KHU3HU;

e COBMECTHO JOTOBApUBATHCS O MPaBHIaX OOLICHUS U MOBEJCHUS B ILIKOJIE U CIIEA0BAThH UM;

e  YYHTHCS BBINOJIHATH PAa3JIMUHbIC POJIU B IpyIine (Iuaepa, UCTIOIHUTENS, KPUTHKA).

CpenctBoM GopMupoBaHUs KOMMYHUKATUBHBIX IE€HCTBUII CIIy>KaT TEXHOJIOTHS ITPOOIEMHOIO AUAIOra
(OOY>KAarOIHiA ¥ MTOIBOISIINHN TUAIIOT ), TEXHOJIOTHS MPOAYKTUBHOTO YTCHHUS M OPraHu3anus paboThl B
MaJIbIX pyMIax.

3) lIpenMeTHBIE pe3yabTATHI 0CBOCHHSI OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbI

o Branenue MmareMaTHYECKUMH TOHATHSIMU;

e BiageHue OCHOBHBIMH MaTeMaTHYECKHUMHU YMEHUSMH (COCTABIATH (YOPMYIBI M IPOBOAUTE 110 HUM
BBIYUCIICHHS, PeIllaTh TEKCTOBBIC 33/1a4H, CIIOIb30BaHUE METOAA KOOPAMHAT Ha INTOCKOCTH JIJIs
penIeHus 3a1a4; BEIYHUCIISITh TEOMETPHIECKUE BEJIMUUHEL, IIPIMEHATH H3y4eHHBIE CBOHCTBA (uryp 1
OTHOILICHUI MEXITYy HUMHU; H300paxkaTh IUIOCKUE U IIPOCTPAHCTBEHHBIE T€OMETPUYECKHIE PUTYPBI U
WX KOHQHUT'YpaLlUH, YUTATh TEOMETPUICCKHE YEPTEKN);

o [IpumeneHne mpuoOpPETEHHBIX 3HAHUN M YMEHUH ISl pEIICHHS PAaKTUIECKHX 3a/a4.



2. Y4eOHO - TeMATHYCCKHH MJIAH

Non/m | Tema (Goka) KomnuyecTBo yacoB
1 HepaBencTsa 18
2 Bexropst 8
3 KBanpartnunasi GyHKIUsS 19
4 MeTto KOOpAMHAT 10
S5 YpaBHEHUS U CUCTEMbl YPaBHCHU I 26
6 CooTHoOlIEHUSI MEXAY CTOPOHAMU U yTiIaMu 11
TpeyroyibHuKa. CKaJlspHOE NPOU3BEACHHUE
BEKTOPOB.
7 Apudmernueckas 1 reoMmeTpuiecKas 18
IPOTPECCHH
8 JInvHa OKpY>KHOCTH U IUIOIIA/Ib KpyTa. 12
9 CraTHuCcTHKa B BEPOSTHOCTh 9
10 | IBmxeHwus 8
11 | HavyayibHbIC CBEICHUS M3 CTEPEOMETPUH 8
12 | O6 akcmoMax MIAHUMETPUH 2
13 | [ToBTOpeHue 12+9

HUroro: 170 gacos




3. Conep:kanue y4eOHOro mpeaMera
I'eomerpus.

e Bekrtopbl.

Omnpenenenue BEKTOpa, Hauyaso, KOHEll, HyJeBOH BEKTOp, JUIMHA BEKTOPA, KOJUIMHEapHBIE,
COHAIpaBJICHHBIE, IPOTUBOIIOIOKHO HAINIPABICHHbIE, paBHbIE BEeKTOphl. O003HaUeHUE U
n300pakeHre BeKTOpoB. OTKIaApIBaHUE BEKTOPA OT JAHHOW TOUYKH.

CrnosxeHue ¥ BBIYMTAHNE BEKTOPOB. 3aKOHBI CJI0KEHUS, ONIPEAEICHUE CYMMBI, IIPABUIIO
TpEeyroJIbHUKA, IpaBUJjIo napamienorpamma. Iloctpoenne BekTopa, paBHOro CyMMe JIByX BEKTOPOB,
HCIIOJIb3YS IPaBUJIa TPEYTOJIbHUKA, [TapajljiesiorpaMmma, MHOroyrojapHuka. Ilonstue pasnoctu aByx
BEKTOPOB, IPOTUBOIIOIOKHBIX BEKTOPOB.

OnpeneneHI/Ie YMHOXCHHA BEKTOpaA Ha 4YHUCJIO, CBOICTBA. HpI/IMCHeHI/Ie BCKTOPOB K PCIICHHUIO 3a1a4.
TCOPEMBI O CpeI[HCfI JIMHUY Tparieuuyu U aJIrOpUTM pCUICHUA 3aaa4 C MIPUMCHCHUCM 3TOM TCOPCMBI.

Ocnosnas Yyelb — HAYYUTh yJallluXCs BBIIIOJIHATDH ﬂeﬁCTBHH HaJl BCKTOPaMHU KaK HaIllpaBJICHHbBIMHA
OTpPE3KaMHu, YTO BAXKHO IJII NPUMCHCHHA BEKTOPOB B (1)1/131/11(6; ITO3HAKOMUTH C MCIIOJIB30BaAaHHUCM
BCKTOPOB IIPpU pCIICHUHU I'COMCTPHUUICCKUX 3a1ad.

e MeToa KOOpAMHAT.

JlemMma o KOJUIMHCAPHBIX BCKTOpAX. TeopeMa 0 PA3JIOKCHHUU BEKTOpPA 11O ABYM JdHHBIM
HCKOJUIMHCAPHBIM BCKTOPAaM. IlonsTue KOOpAuHAT BEKTOpa, KOOPAUHAT CYMMBI U Pa3HOCTU
BCKTOPOB, IIPOU3BCACHUSA BEKTOPA HA YUCIIO. CDOpMy.TIBI KOOpAWHAT BEKTOPpaA 4€pe3
KOOpAMHATHI €T0 KOHIIAa U Hadalia, KOOpAuHAT CEPCAUHBI OTPE3Ka, AJIMHBI BEKTOpA U
PAaCCTOAHUA MCKAY ABYMSI TOYKaMHU. YPaBHeHI/Ie OKPYKHOCTH U HpHMOﬁ. I/I306pa)KeHI/IC
OKPYKHOCTH U Hp?[MOfI, 3aaHHbIX YPaBHCHUAMU, HpOCTefIHIPIG 3aa4u B KOOpJuHAaTax.

o CooTHOLIECHUSI MEKIY CTOPOHAMH U YIVIaMHU TpeyroiabHuKa. CkaJjasipHoe
NpousBe/ieHue BEKTOPOB.

Ompenenenue cuHyca, KOCUHyca 1 TanreHca yrioB ot 0° mo 180°, popmysr mist
BBIYHCIICHHS KOOPAUHAT TOYKH, OCHOBHOE TPUTOHOMETPHUUYECKOE TOX1ecTBO. Dopmyra
OCHOBHOT'O TPUTOHOMETPUYECKOI0 TOXKIECTBA, MpocTene (GOpMyIIbl IPUBEICHUS.
dopmyna miIomaal TpeyroibHuKa. TeopemMbl CHHYCOB M KOCUHYCOB. MeTO/IbI TPOBEICHUS
M3MEpUTENbHBIX paboT. Teopema o CKaJIsipHOM MPOU3BEIEHUH JBYX BEKTOPOB U €€
CIIEJICTBUSI.

OcnosHas yenb — Pa3BUTh YMEHUE YYAIIUXCS IPUMEHATh TPUTOHOMETPUYECKUH anmapar
MIPU PELICHUN T€OMETPUUYECKUX 3a/1a4.

e JlamHA OKPY:KHOCTH U IUIOIIAIb KPYyTra.

Omnpenenenye NpaBUILHOTO MHOTOYTOJIBHUKA, GOpMYJIa 171l BBIYUCICHUS yIiia
MPaBWJIBHOTO 7 - YroJbHUKA. TeopeMbl 00 OKPYKHOCTSIX: OMHCAHHON OKOJIO IPABHIILHOTO
MHOT'OYTOJIbHUKA U BIIMCAHHOM B NMPaBUIILHBIA MHOTOYTOJIbHUK. DOPMYIIBI [J1s1 BEIYUCICHHS
IJIOLIA/IA MTPABIIIBHOTO MHOTOYTOJIbHHUKA, €M0 CTOPOHBI M paJiyca BOMCAHHON OKPY>KHOCTH.
@DopMyITbl JUIMHBI OKPY>KHOCTH M JUITMHBI AYTU OKpY>KHOCTH. POpMYITBI IITOMIAIM KpyTra U
KpyroBoro cekropa. OcHosHas yenb — pacllupUTh 3HAaHUE YYaIUXCsS O MHOTOYTOJIbHUKAX;



paccMOTpeTh MOHATHUS AJIMHBI OKPY)KHOCTHU U IJIOUIAIU Kpyra u (GOpMYIIbI I UX
BBIYHCIICHHUS.

o JIBMiKeHMSI.

[TonsiTHe oTOOpaKeHMS TUIOCKOCTH Ha ce0s U ABMxKeHus. CBOMCTBA NBM)KCHHUH, OCEBON U
HeHTpaibHOM cummeTpuu. [loHsTHE napaienbHOro nepenoca. OCHOBHBIE 3TAIbI
JI0Ka3aTeNIbCTBa, YTO MapajuIeIbHBIN IEPEHOC eCTh ABKeHue. [lonsTue moBopoTa.
JI0KA3aTeJIbCTBO TOTO, YTO TOBOPOT €CTh JABMKEHUE.

OchnosHas yenb — NMO3HAKOMUTH YYaIllUXCsl C MOHSATUEM JIBUYKECHHS U €r0 CBOMCTBAMM, C
OCHOBHBLIMM BHJIAMU ABHKCHHM, CO B3aMNMOOTHOIIICHUSAMH HAT0KCHUN 1 IBHKCHU.

e HavanbHble cBeleHUS U3 CTEpEOMETPUH.

MHororpaHHuK, IprU3Ma, mapajuiesenumesa, 00beM Tella, CBOMCTBA MPSIMOYTOJIBHOTO
napajuienenuneaa, nupamuaa. Hunuuap, konyc, cepa u map.

Ocnogénas yenw - 1aTh HAYaJIbHOE MIPEACTABICHHUE O TEIaX U IOBEPXHOCTSIX B IPOCTPAHCTBE;
MO3HAaKOMUTH YYAIMXCS ¢ OCHOBHBIMU (DOpMYIaMu JUIsi BBIYUCIICHHS TUIOIA ICH
MTOBEPXHOCTEN U 0OBEMOB TEJL.

e 00 akcmomax IIAaHNMeETPHH.

O3HaKOMJIEHHE C CUCTEMOM aKCHOM, [TOJIO)KEHHBIX B OCHOBY U3yUYEHHS Kypca T€OMETPUU.
IIpencraBnenne 06 OCHOBHBIX ATanax Pa3BUTHUSA T€OMETPHH.

o IloBTOpenue. Pemienune 3agay.

Hauanenbie reomerpuueckue cBeneHus. [lapannenbublie npsMble. OKpyKHOCTb.
TpeyronbsHuku. YeteipexyronbHukd. MHOTOyronbHuku. Bekropsl. Meton koopauHar.
JIBr>xkeHue.

AJiredpa

1. HepaBencrBa

JlelicTBUTENbHBIE 4YHCIa KaK OECKOHEYHble JecATHYHbIe JpoOu. Ywuciobie
HEpaBeHCTBA W MX CBoOWcTBa. JlOKa3aTenbCTBO YHUCIOBBIX M anredpandyeckux HEpaBEHCTB.
JIlunelinble HepaBeHCTBa C OJHOM NepeMeHHON M ux cuctembl. ToyHOCTH HPUOIHKEHUS,
OTHOCHUTEJIbHAS TOYHOCTD.

OcHoBHasi 1eJb — ITO3HAKOMHUTh YYAIUXCS CO CBOMCTBAMH YMCIIOBBIX HEPABEHCTB U
UX TPUMEHEHMEM K pELIEHUI0 3aJad (CpaBHEHHE U OIEHKAa 3HA4YEHUN BBIPAKEHMUI,
JI0Ka3aTelIbCTBO HEPABEHCTB U Jp.); BbIpabOTaTh yMEHHE pellaTh JIMHEHHbIE HEPaBEHCTBA C
OJIHOM MEPEMEHHOU U UX CUCTEMBI.

WN3yuyenune Ttembl HauumHaercs ¢ OOOOIIEHHMS W CHUCTEMaTH3alMy 3HAHUM O
JEUCTBUTEIBHBIX YUCIIAX, IOBTOPEHUS U3BECTHBIX YYalllUMCS TEPMUHOB: HAaTypajbHbIE, LETIbIC,
palMOHAIbHBIE, JCHCTBUTEIBHBIE 4YHCIA — M pPACCMOTPEHHMS  OTHOLUIEHUH  MEXKIY
COOTBETCTBYIOLIUMH YUCIOBBIMA MHOKECTBAMM.

CBoiicTBa  YHCJOBBIX  HEPABEHCTB  WIUIIOCTPUPYIOTCSI ~ TFEOMETPUYECKH U
MMOATBEPXKAAIOTCA YHUCIOBBIMU IpuMepaMu. PaccMmoTpeHue BOmpoca O PpELIEHUU JIMHEWHBIX



HEPAaBEHCTB C OJHOM IIEPEMEHHON CONpPOBOXKAACTCA BBEIACHHUEM IIOHSATUW PaBHOCHIIBHBIX
YpaBHEHUN W HEPABEHCTB, (QOPMYIUPYIOTCS CBOWCTBA PAaBHOCWJIHBHOCTH YpPaBHCHUH W
HepaBeHCTB. [IpuoOpeTeHHble y4JallMMHUCS YMEHUS MOJIYy4YalOT Pa3BUTHE NPU PEIICHUU CUCTEM
JIMHEWHBIX HEPABEHCTB C OJIHOW NEpeMEHHOW. PaccMarpuBaercs BONpPOC O JOKa3aTEIbCTBE
HEpPaBEHCTB. Ydaluecs 3HAKOMATCA C HEKOTOPBIMU IIpUEMAaMH JI0Ka3aTelbCTBA HEPABEHCTB;
CHCTEMa YNPaXXHEHUU COJAEPKUT 3HAUUTEIbHOE YHUCIO 33aJaHUN Ha NPUMEHEHHE amlmapara
HEpPaBEHCTB.

2. Keaaparuunasi pyHKIus

Oyukmus y = ax’ + bx + ¢ n ee rpaduk. CBOICTBA KBAAPATHYHON (VYHKIIHH:
BO3pacTaHue W yObIBaHHME, COXpPAaHEHHE 3HAaKa Ha MPOMEXYTKe, HamOosbliee (HaUMEHbIIEe)
3HaueHue. PernieHre HepaBeHCTB BTOPOU CTENIEHU C OJHOW MEPEMEHHOM.

OcHoBHasi  HeJb — IO3HAKOMUThH YYalllUXCsl C KBagpaTUYHOW (yHKIMEH Kak ¢
MAaTEMAaTUYECKOW MOJEIbI0, OIMCBHIBAIOIIEH MHOTHE 3aBUCHMOCTH MEXAY pEaJbHbIMU
BEIIMYMHAMU; HAYYUTh CTPOUTH IpaduK KBaApaTUYHOU (PYyHKUMU M YUTATh MO rpaduky ee
CBOMCTB c(OopMUpPOBATH YMEHHE HCIIOIB30BaTh T'paQUUYECKHe MPEACTABICH [JIs PEIICHHS
KBaJpaTHBIX HEPABEHCTB.

W3yuenne TeMbl HauMHAETCS C 00MIEero 3HaKOMCTBa ¢ QyHKIUEH Y =ax® + bx
+ ¢, paccMaTpuBAaIOTCS TOTOBBbIE TpadWKH KBaJAPATHUUHBIX (QYHKIMA M aHATH3UPYIOTCS HX
0COOEHHOCTH (HAJIM4YHE OCH CUMMETPHUM, BEPIIMHBI, HANPABICHHUE BETBEH, PACIOJOXKEHHE IO
OTHOLIEHUIO K OCH X), TIPU 3TOM aKTUBU3UPYIOTCS OOLIME CBEIEHUS O (PYHKIUAX, HU3BECTHBIC
ydalumMmcesl U3 Kypca 8 Kijacca; ydaliuecsl ydyaTcsl CTpOUTh Mapaboiy Mo TOYKaM C OMOpoM Ha ee
cummetputo. Jlanmee cnexgyer Oojiee AeTanbHOE H3YyUYE€HHUE CBOWCTB KBAAPATUYHOW (PYHKIIHH,
ocoOeHHOCTeH ee rpaduka U MPHUEMOB €r0 OCTPOCHHUS. B CBS3M € 3TUM paccMaTpHBAETCs MEPEHOC
BJIOJIb OCEH KOOpAMHAT MPOU3BOIBHBIX TpaduKoB. LIeHTpadbHBIM MOMEHTOM TEMBI SBISETCS
JI0Ka3aTeIbCTBO TOTO, YTO IpaduK 000K KBAAPaTUYHON QyHKIMH y = ax® + bx + ¢ MoxeT GBITH
MOJTy4YeH C MOMOIIBIO CABUIOB BAOJb KOOPJAMHATHBIX Ocel mapabouibl y = ax’, Teneps yuamuecs
no kod¢pduImeHTaM KBaJpaTHOTO TpexuieHa ax’ + bxt c MOTYT MpEICTaBUTh OOIIMN BHUJ
COOTBETCTBYIOIIEH MapaboJibl U BBIYUCIUTH KOOPAUMHATHI €€ BEPIIMHBI.

B cucreme ynpaxxHeHUN 3HAYUTEIBHOE MECTO [JOJDKHO OTBOAMTHCS 3ajadaM
MPUKJIIAHOTO XapaKTepa, KOTOPbIE pELIaloTCs ¢ ONOPON Ha rpaduueckue npeacTaBIeHuUs.

3. YpaBHeHHS H CHCTeMbl yPaBHEHHI

PanuonaneHble BbIpakeHHs. JlonmycTuMble 3Hauye€HUsA NEPEMEHHBIX, BXOIAIIUX B
anreOpandeckue BbIpakeHHUs. TOXKAECTBO, J0KAa3aTEeIbCTBO TOXKJIECTB. PelleHue uensix u
JIpOOHBIX YpaBHEHUH ¢ OHOM mepeMeHHON. [Ipumepsl pelieHns HeMTUHEHHBIX CUCTEM YpaBHEHUH
C IByMsl NepeMeHHbIMU. PemieHune TeKCTOBBIX 3anad. ['paduueckas MHTEpHpETaLUs pElIeHUs
YPaBHEHUU U CUCTEM YPaBHCHUU.

OcHOBHasi 1eJb — CHCTEMAaTU3UPOBATh CBEJICHMS O PAlMOHAJIBHBIX BBIPAKEHUAX U
YPaBHEHUSX; NTO3HAKOMUTH YYalIUXCs C HEKOTOPBIMU IpUEMAaMU PELICHUS YPABHEHUM BBICIINX
cTeneHed, OOyYHUTh pEHIeHHI0 APOOHBIX YpaBHEHUN, pa3BUTh yMEHHUE pelaTh CHCTEMbI
HEJIMHEVHBIX YPaBHCHUN C JABYyMs IEPEMEHHBIMH, & TAK)KE TEKCTOBBIE 3aJa4d; ITO3HAKOMHUTH C
npuUMEHEeHUeM TpaduKOB [JI MCCIENOBAaHUS M PpEUICHUS CHUCTEM YpaBHEHUU C JBYMS
IIEPEMEHHBIMU U YPABHEHUN C OJTHOM IIEPEMEHHOM.

B nanHOl TeMe cucTeMaTU3UpPYIOTCS, 0000MIAIOTCS U Pa3BUBAIOTCA TEOPETUUECKUE
NIPEJACTABICHU M IPAKTUYECKME YMEHHMS Yy4YalluXcCs, CBI3aHHBIE C palUMOHAJIbHBIMU
BBIPAKECHUSAMH, YPABHEHUSIMH, CUCTEMAaMHU YPaBHEHHU. Y TOUHSAETCS U3BECTHOE U3 Kypca 7 Kilacca
IIOHATHE TOXKIECTBEHHOI'O PABEHCTBA JBYX pAalMOHAIBHBIX BBIPAKECHUN; €r0 COACpP’KaHUE



pacKpbIBaeTcs C JIBYX MO3MIMH — anreOpandyeckod W (yHKIMOHAIBHOW. BBoauTCS moHsTHE
TOXJIECTBA, 00CYKIAI0TCSI IPUEMBI JOKa3aTEIbCTBA TOXKIECTB.

3HAYUTEIBHOE MECTO B TEME OTBOJAUTCS PELICHHUIO YPAaBHEHUMN C OJIHOM NMEPEMEHHOM.
CucreMaTU3UPYIOTCS U YIIIYOJIAIOT 3HAHUS, YYALIUXCs O LIENbIX YPAaBHEHUSIX, OCHOBHOE BHUMaHUE
YACISETCS PELICHUIO YPAaBHEHHUM TPETbEW M YETBEPTOM CTEIEHU YK€ 3HAKOMBIMHU YYalllMMCS
IIPUEMAMH — Pa3JI0KEHUEM Ha MHOXUTEIW W BBEJCHUEM HOBOW nepeMeHHOW. IIpomomxaercs
peuieHue CUCTEM YpPAaBHEHHH, B TOM 4YHUCJE PacCMaTpUBAKOTCSA CUCTEMBI, B KOTOPBIX OJHO
ypaBHEHME NEPBOIi, a Jpyroe — BTOPOM CTENEHU, U IPUMEPBI 00JIee CIOKHBIX CUCTEM.

B 3akiouenue mnpoBoauTca TrpaduUecKoe HCCIIeIOBAHUE YpaBHEHHH C OJHOU
nepeMeHHoi. BooOuie rpaduueckas uHTepnperanus anreOpanuyeckux BbIpaKeHUH, ypaBHEHUH
U CUCTEM JOJIKHA IIUPOKO MCIIOJIB30BATHCS IIPU U3JI0KEHUU MaTepualia BCEH TEMBI.

4. ApudmMeTrnyeckasi M reoMeTpruuecKas NPoOrpeccuu

Apudmernueckas U reoMeTpudeckas mnporpeccud. @opmysisl N — rowieHa U CyMMBbI
NujIeHOB apu(MeTHIECKON U reoMeTpudeckoi mporpeccuil. IIpocThie U C10KHBIE TPOLCHTHI.

OcHoBHasi meJb — pacIIUPUTh NPEJACTABICHHUSA, Y4YalIUXCd O YHUCIOBBIX
[I0CJIEIOBATEIbHOCTAX; U3YyYUTh CBOWCTBA apU(PMETHUECKON U reoMeTpHYECKON MpOrpeccuid;
Pa3BUTh YMEHUE PEIIaTh 337ja4l Ha IPOLIEHTHI.

B nanHOlf Teme BBOAATCA HEOOXOOUMBbIE TEPMUHBI U CUMBOJIMKA, B PE3YJIbTATE YEro
CO3/1aeTCsl coJieprKaTebHasi OCHOBA JJIi OCO3HAHHOI'O M3y4YEHUS YMCIIOBBIX IOCIIEI0BATENbHOCTEH,
KOTOpBbIE HEOAHOKPAaTHO BCTPEYAINCh B NPEABIAYIIMX TeMax Kypca. BBenenue noHsaTui
apu(PMETHYECKO M T'EOMETPUYECKOH TPOTPECCHid CJIeNyeT OCYHIECTBISATH Ha OCHOBE
paccCMOTpPEHHMsI IPUMEPOB U3 peajbHOM KU3HU. Ha KOHKpPETHBIX: MpUMeEpax BBOJATCA HMOHSATHUS
IIPOCTBHIX M CJIOXKHBIX MPOLIEHTOB, KOTOPBIE MO3BOJISIIOT PACCMOTPETH OOJIBIIOE YUCIIO MPAKTHUKO-
OpPUEHTUPOBAHHBIX 3a/ady.

5. CrarucTHYyecKHe HcCaeI0BaAHNSA

I'eHepasibHass COBOKYIHOCTb M BbIOOpKa. PamwxupoBanue naHHbIX. [1oguroH yactor.
WnrtepBanbubiii  psia.  [ucrorpamma. Boeibopounas nucmepcusi, cpeaHee KBaJIpaTUUHOE
OTKJIOHECHHUE.

OcHoBHasi uneab —  chopMHUpoBaThb NPEJICTaBICHHE O  CTaTUCTUYECKUX
HCCIIeZIOBaHUAX, 00pabOTKe JaHHBIX U MHTEPIPETALUHN PE3YJIbTAaTOB.

B nanno¥l Teme mpeicTaBieH — 3aBepHialomMid  (parMeHT  BEpPOSITHOCTHO-
CTaTUCTUYECKOW JIMHUU Kypca. B Hell paccMaTpuBarOTCs AOCTYIHBIE YYalluMCs IIPUMEPBI
KOMIUIEKCHBIX CTATUCTUYECKUX HCCIEJOBAaHMM, B KOTOPBIX HMCIHOJIB3YIOTCS IIOJyYECHHBIE paHee
3HaHUSA O CIy4YalHBIX SKCIIEPUMEHTAax, Cloco0ax MpPeJICTaBICHUS JaHHBIX U CTaTUCTHYECKHUX
XapaKTepUCTUKAX.



4. KajeHjapHo-TeMaTH4eCKoe MJIAHUPOBAHUE

ABTOpCKas mporpaMma 1o MareMarike paccuntasda Ha 170 yacos

(34 yueOHbIe HEEnN)

Ne  |Cnen JIMarHocTuka Hara
Tema ypoka
Ypoka IJIaH \ daxr
I'naBa 1. HepaBencTBa (18 yacoB)
1 a | MHoxecTBa yncen
2 a JleficTBUTENBHBIE YHCIIA KAK
OECKOHEYHBIC ACCATUYHBIC IPOOH
3 a JleiicTBUTEIbHBIC YKCTIA HA
KOOPJAMHATHOU IIPSIMOM
4 a OO6mmue cBOMCTBA HEPABEHCTB
5 a [IpakTHueckoe npuMeHeHHne OOIINX
CBOMCTB HEPaBEHCTB
6 a JInneliHble HEPABEHCTBA C OJJHOMN
MepeMEHHON
7 a | OObsacHEHNE HEPABEHCTB
8 a | Pemenue nuHelHBIX HEPABEHCTB
9 a | BxogHasi KOHTpoJIbHasA padoTa Bxoanas x/p
Pemenne 3amau ¢ HepaBeHCTBAMHU
10 a | [IpoBepounas pabora «Pemenue
JINHEWHBIX HEPABEHCTB
11 a | UucnoBble IPOMEKYTKH
12 a Pemenue cucrem JIMHENHBIX
HEPaBEHCTB
13 a Pemienue nBOMHBIX HEPABEHCTB U
3a1a4
14 a Jloka3arenbCcTBO CBOMCTB
HEPaBEHCTB
15 a | CpaBHeHuE BhIpaXXEHUN
16 a Jloka3arenbCcTBO CBOMCTB
HEPaBEHCTB
OTHOCHUTENbHAS TOYHOCTh
17 a npuomkenus. Haxoxnenue
OTHOCUTEIbHON TOYHOCTH
PUOIVHKEHUS
18 a KonTtpoabnas padora Nel TemaTnyeckas
«HepaBeHcTBa)» KOHTpOJIbHAs paboTa
I'nasa 9. Bextopsl (8 yacos)
19 r | IlonsTue BekTOpa




OTknagpIBaHUE BEKTOpPA OT JAaHHOMU

20
TOYKHU

21 CyMMa BEKTOpPOB

22 Briuntanue BeKTOpoB

23 Pentenue 3anau «CiaoxeHue u
BBIYUTAHUE BEKTOPOBY

24 YMHOKEHHE BEKTOpa Ha YHCIIO

o5 [IprMeHeHre BEKTOPOB K PELICHUIO
3a1a4

26 CpenHsist TUHUS Tpaneun

I'nasa 10. Meron koopaunat (10 yacoB)

97 PasnoxxeHue BekTopa 1o 1Bym
HEKOJUIMHEApHBIM BEKTOpaM

28 Koopaunatel BekTopa

29 [IpocTeiimme 3aaun B KOOpIMHATAX

30 Pemenue npocreimmx 3aaa4
METOZOM KOOPIUHAT

31 Penienune 3a1a4 METOJOM KOOPAWHAT

32 YpaBHEHHE OKPYKHOCTHU

33 YpaBHeHUE MPsIMOI

34 Pewenue 3anau <<YpaliHeHI/Ie
OKPY>KHOCTH H MIPSIMOI»

35 Pemenne 3agau mo teme «MetoJ
KOOPJHWHATY

36 KonTpoasnas padora Ne 1 «Metoa | Temarnueckas
KOOPAMHAT» KOHTPOJIbHAS paboTa

I'nasa 2. KBagpaTnunas ¢pynkuus (19 yacoB)

37 Yrenue rpaduka KBaapaTHUHON
byHKIIUN

38 [TocTpoenue rpaduka KBaApaTUIHON
byHKIUN

39 HccnenoBanue rpaduka
KBaJIpaTUYHON QyHKIIMU

40 Hynu dbynkiun

41 Ipaduk GyHKIAK y = ax’

42 CaoiicTBa QyHKIMH y = ax’

43 CBur rpaduka GyHKIHH Y = ax
BJIOJIb OCH OpJIHAT

44 CBur rpaduka GyHKIHH Y = ax
BJI0JIb OCH abcluce

45 CBur rpaduka GyHKIHH Y = ax
BJI0JIb 00€UX OCell KOOpJIuHAT
[Toctpoenue rpadpukoB GpyHKIMH ¥ =

46 ax” co CABUTaMU BIOJIb
KOOPJIMHATHBIX Ocei
[TpoBepounas paborta «Casur

47 rpaduka GyHKIUHU )y = ax® BIOIb
0OCel KOOPJMHATY

48 [padux GyHKIMM y = ax’ + ex + ¢

49 [Toctpoenue rpaduka pyHKIMH

y=ax2+6x+c




WccnenoBanue rpaduka GyHKIIUNA
50 a 2
y=ax +ex+c
51 a [TpoBepounas p%GOTa «"paduk
byHkuuu y = ax” + 6x + c»
52 a KBaaparHbie HEpaBeHCTBA
53 a Hymu GysKimmm y = ax” + 6x + ¢
54 a Pemenre kBaapaTHBIX HEPABEHCTB
55 Pemenue 3anau «KBagpartuunas
a GyHKIIHS
56 a KonTpoasnas padora Ne 2 TemaTnueckas
«KBagparuunas pyHKuus» KOHTpOJIbHAsI paboTa
I'naBa 11. CooTHOLIEHHE MeKITYy CTOPOHAMH M YIJIaMHU TpeyrojbHuka. CrajsipHoe
npousBeieHue BeKTopoB (11 yacos)
57 r CuHyc, KOCHHYC, TAHT€HC yTJjia
58 . OCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1eCTBO. DOPMYJIIBI IPUBEACHUS
59 - DopMyIIBI [T BEIYUCIICHUS
KOOPJMHAT TOUKH
60 r Teopema 0 TUIONIAIU TPEYroJIbHUKA
61 r Teopembl CHHYCOB 1 KOCHHYCOB
62 r Perennie TpeyrojabHIKOB
63 r M3mepuTenbHbie paboThI
64 r CkayisipHO€ MPOU3BEICHNE BEKTOPOB
65 . CkansipHO€ ITpOU3BEICHUE B
KOOpJMHATAX
Pemenne 3amau «CooTHOIIEHUS
66 - MEXJly CTOPOHAMH U yTIlaMu
TpeyroibHuka. CkanspHoe
MIPOU3BEICHNE BEKTOPOB
Kontpoasnasi padora Ne 2
«CoOTHOIIEHNSI MeK1Y CTOPOHAMU
67 r U yrjamMu Tpeyl"OJIbHI/[}l’(a. P Temaririeckas
KOHTpOJbHas paboTa
CxkansipHoe npousBeeHne
BEKTOPOBY
I'naBa 3. YpaBHeHusi M cMCTeMbl YPaBHeHUI (26 4acoB)
68 a PanroHanbHble BhIpaXeHUs
69 a Hpeo6pa30vBaHHe panMoHATBHBIX
BBIpKEHUI
70 a JlokaszaTelbCTBO TOXKICCTB
71 a BeinonHenue nencreuit ¢
palMOHATIEHBIMU BBIPAKCHUSIMHU
72 a [{enble ypaBHEHUS
73 a Pemienue nenbix ypaBHeHUM
74 a Jlpo6Hble ypaBHEHUS
75 a Pentenne 1poOHBIX ypaBHEHUH
76 Hrorosasi koHTpo.IbHaAsI padoTa 3a
1 moayroaue.
77 . Haxoxnenue kopHeit 1poOdHOro
ypaBHEHHS
78 a CocraBnenue MaT?Maanecxoﬁ
MOJIENTN TEKCTOBOMU 3a7auu




79 a Pemenue 3amaq
80 a [IpoBepounas paboTa 1o pereHuo
3ajau
81 a Pemienue ypaBHeHMi
82 a CucreMbl ypaBHEHUH C ABYMS
IEPEMEHHBIMU
83 a Fpa(bnqecime pelLleHHE CUCTEMBI
ypaBHEHUH
84 a Peuienue cucrem ypaBHEHHM
pa3HBIMH CITIOCOOAMU
85 a HpOBCpO‘-IP&?I pabora «Cucrembl Tposepounas paGota
yYpaBHEHUI»
86 a CocraBiieHrEe CUCTEMBI ypaBHEHUN
110 YCJIOBHUIO 3aJjauu
87 a Pemenune 3a71a1 € OMOLLBIO CHCTEM
ypaBHEHUH
88 a [Tepeceuenne rpadMKOB pa3TMIHBIX
byHKIMI
89 a Pemnienue 3a1a4 v cucTeM ypaBHEHUI
KonTpoasnas padora Ne3
90 a «PanuoHaJbHbIE BHIPAKEHUSI. Temarnueckas
KOHTpOJIbHasA paboTa
YpaBHeHus»
91 a KonTposbnas padora Ned TemaTnueckas
«Cucrembl ypaBHEeHHII» KOHTpOJIbHAs paboTa
I'naBa 12. JlnuHa OKPYKHOCTH H IJIOIIAAb Kpyra (12 yacos)
92 r ITpaBrIIbHBII MHOTOYTOJIBHUK
OKpy»XHOCTb, OIUCaHHAsl OKOJIO
93 . MPaBUJILHOTO MHOTOYTOJbHUKA U
BIIMCAHHAs B PaBUJIbHBIN
MHOTOYT'OJIbHUK
DopMyIIbl U1 BEIYUCIICHUS
94 . IUIOLIA/IA TPABUIILHOTO
MHOT'OYTI'OJIbHUKA, €70 CTOPOHBI U
paauyca BOUCAHHON OKPYKHOCTH
95 . Pemenue 3ana4 no teme
«IIpaBUIbHBIM MHOTOYTOJIBHHUKY
96 r J1MHa OKpY»KHOCTH
97 . Pemenue 3anau «JlnuHa
OKPYKHOCTH»
98 . [Tnomane kpyra 1 KpyroBoro
CEKTOpa
99 . Pemenue 3anau «llimomans kpyra u
KpPYTOBOT'O CEKTOPA»
100 . O6o06menue mo Teme «JlnuHa
okpyxHocTu. [lmomans kpyra»
101 r Pemenne sanau «Jlmna [IpoBepounas pabora
OKPYKHOCTH M IIONIAJb KPyTra»
102 - JlMHa OKpYXKHOCTH U IIOLIAAb
Kpyra
103 . KonTpoubHnas padora Ne 3 «/liiuna | TemaTnueckas
OKPY’KHOCTH M IIOIIAJAb KPYra» KOHTpOJIbHas paboTa




I'naBa 4. Apudmerndeckasi u reomerpudeckas nporpeccuu (18 yacon)

104 a YucnoBble NOCIEN0BATENBHOCTH
105 a Pewenue 3anau «HUucinossie
MOCIIC0OBATEIIHHOCTIY
106 a Apudmerraeckas Iporpeccust
107 a [Tpumenenue Gpopmysl N-TO YieHa
apu@MeTHIeCcKoil mporpeccuu
108 4 ApudmeTrndeckas mporpeccus B
3aavax
109 a CymMa nepBbIX N 4JI€HOB
apuMeTHIECKOI mporpeccuu
[Tpumenenue GopMyJIibl CyMMBI
110 a HEePBBIX N WICHOB apu(METHUECKON
MIPOTPECCUU MPU PEIICHUH 3a7a4
111 a ITpoBepounas padora
«Apudmernueckasi IpOrpeccus»
112 a ['eomeTpuyeckas nporpeccus
113 a [Tpumenenue Q)(ijynH N-To 4JeHa
TEOMETPHYCCKOHN MPOTPECCHH
114 a ['eomeTpuyeckast mporpeccus B
3aadax
115 a CymMa nepBbIX Un YJICHOB
TEOMETPHYCCKOHN MPOTPECCHH
[Tpumenenne GopMyIIbI CYMMBI
116 a MEePBBIX N WICHOB I'€OMETPUUYECKON
MIPOTPECCUU TIPU PEIICHUU 337124
117 a [TpocThie U CIIOXKHBIE MPOIEHTHI
118 a Pemenue 3agau Ha IpoCThIEC U CamocrosiTenpHas
CJIOKHBIE TPOIEHTHI paboTta
119- O06001enre Marepuata
120 a «Apudmerndeckas u
TeOMETPHYECKast TPOTPECCUI)
Kontpoabsnast padora Ne 5 no Teme
121 a «Apupmernyeckas u Temaririeckas
KOHTpOJbHas paboTa
reoMeTpuyecKasi Nporpeccum
I'naBa 13. /IBu:kenusn (8 yacos)
122 ITousiTHe OBMKEHUSI
123 CBolicTBa ABMKEHUN
Pemenne 3amau «IloasTHE
124 T nBxeHus. OceBasi U IEHTpaJIbHAs
CUMMETPUS»
125 [TapasuienpHBINA IEPEHOC
126 IToBopoTt
127 r Pemenne 3a,uaqvno Teme [IpoBepounas pabora
«[TapannenbHsbiil nepeHoc. [ToBopoT»
198 - Pemenue 3amay mo Teme
«JIBUKEHHS»
129 . KonTposbHas padora Ned4 no teme | Tematnueckas
«/IBH:KeHUSD» KOHTpOJbHas paboTa
I'maBa 5. Ctatucruueckue uccjaenoBanus (9 4acon)
130- | a | BeiGopouHsle uccIen0BaHUs | |




131

132 a Penrenue 3a1a4 Ha BEIOOPKY
133 a WHTepBaIbHBIN Pl
134 a I'ucrorpamma
135-
136 a XapakTepucTuku pazdopoca
137- Craructuyeckoe olleHHBaHUE U
138 4 MIPOTHO3
I'naBa 14. HauanbHble cBeleHNs U3 cTepeomMeTpun (8§4acoB)
139 . [Ipenmer crepeoMeTpu.
MHororpanHuk
140 r [Tpuzma
141 r [Tapayutenenunen, ero CBOMCTBA
142 r ITupamua
143 r Hunuuap
144 r Konyc
145 r Cdepa u map
146 . Pewrenne 3anau o reme «Tena u
MOBEPXHOCTHU BpAILICHUSD)
00 akcnomax nianuMerpuu (2 yaca)
147 r Bce akcnombl miiaHUMeTpun
148 . Hexkotopsie cBenenus o pa3BUTHH
reOMEeTPHUH
IToBTOpenue. I'eomerpus (9 yacos)
149 . HauansHble reomeTpuueckue
CBEICHHUS
150 r [TapannenbHbie npsMbIe
151 r TpeyronbHUKN
152 r Pemrenne 3anau «TpeyroabHUKN
153 r OxpyxHocTtb. Kpyr
154 r OxpyxHocTtb. Kpyr
155 r YeTbIpéX- 1 MHOIOYTOJIbHUKH
156 T BekTopsl. MeToa koopiMHAT
157 r JIBro>xeHus
IlosTOpenune. Anredpa (13 yacoB)
158 a Pemenne nuHeiHBIX HEPABEHCTB
Pemenne cucrem nuHENHBIX
159 a
HEPaBEHCTB
160 a Jloka3arenbCcTBO HEPABEHCTB
161 a I'padux u cBoiicTBa GyHKINU y=ax2
162 a Cnur rpail)mca DyHKIMK Y = ax”
BJI0JIb OCEH KOOpJIWHAT
163 a Ipaduk GyHKIME y = ax°+ex+c
164 a KBaaparHbpie HEpaBeHCTBA
165 a Pemenune 3a7at ¢ MOMOMIBI0.
YpaBHEHHIA U CHCTEM YpaBHEHHH
166 a PannonanbHble BbIpayKeHUs
167 a JlpoOHbIe ypaBHEHHUS
168 a CucTeMbl ypaBHEHHH € IByMsI




NEPEMCHHBIMU

169

['padmyeckoe uccienoBaHme
ypaBHEHUH

170

Apudmerndeckas 1 reoMeTpUIecKas
pOrpeccuu




5. Tpe60BaHMA K YPOBHIO NIOATOTOBKH 00Y4alOILUXCA
Bnok «Anrebpa»

B pe3ynbmame u3y4yeHus an2ebpbl y4eHUK 0onxceH

3HaTb/I'IOHMMaTb

- CYLLEeCTBO  MOHATMA  MATeMaTMYeCKOro  A0Kas3aTenbCTBa;  NPUMBOAUTL  NMpPUMEpbI
AOKA3aTeNbCTB;

- CYLLLECTBO MOHATUA aNTOPUTMA; NPUBOAUTb NPUMEPbI aNTOPUTMOB;

- KaK MCMNOJIb3YylOTCA maTematuyeckme GopmMy/bl, YPaBHEHUSA WU HEpPaBEHCTBA; MPUMEPbl UX
NPUMEHEHUS ANA PELIEHUA MaTEMATUYECKUX U MPAKTUYECKMX 3a4au;

- KaK MaTemMaTMYecKu onpegenieHHble QYHKUMM MOTyT OMMUCbIBaTb PeasibHble 3aBUCMMOCTM;
NPUBOAUTL NPUMEPbI TAKOTO OMUCAHUS;

- KaKk MOTPeObHOCTM MNpPaKTUKM NPUBENIN MATEMATMYECKYD HayKy K HeobxogmmocTu
pPacLWMPEHNSA NOHATMA YNCNa;

- BEPOATHOCTHbIA XapaKTep MHOMMX 3aKOHOMEPHOCTEM OKpPYMKalowWwero Mupa; npumepsl
CTAaTUCTMYECKNX 3aKOHOMEPHOCTEN U BbIBOAOB;

- CMbICN  WMaeanusaumm, NO3BONAKOWEN pewaTb 3a4ayM peanbHON AEeNCTBUTENbHOCTU
MaTeMaTUYEeCKMMM METOAaMM, MPUMEpPDHI OLLIMOOK, BO3HMKAOWMX NPU naeannsaumm.

ymeTb

- COCTaBNATb OyKBEHHble BbIparkeHMAa M GOpPMySbl MO YCNOBUMAM 3a4ad; OCYLECTBAATb B
BblparKeHMAX M popmynax uUYMCNOBble MNOACTAHOBKM W BbINONHATL COOTBETCTBYOLWME
BbIYMC/IEHMA, OCYLLECTBAATb MOACTAHOBKY OAHOrO BbIPaKeHMA B Apyroe; BblparkaTb W3
dopmyn o4HY NepeMeHHYo Yepes OCTasibHbIE;

- BbINO/IHATb OCHOBHbIE AEMCTBMA CO CTENEHAMM C LebiIMM NOKasaTeNaMM, C MHOTOYIeHaMU U
C anrebpanyeckMmn ApobAMMK; BbINONHATb PA3/IOKEHUE MHOTFOYNIEHOB Ha MHOMUTENU;
BbINONIHATbL TOXAECTBEHHbIE NPeobpa3oBaHMNA PALLMOHA/bHbBIX BblpaXKeHWU;

- NPUMEHATb CBOMCTBA apUPMETUYECKUX KBAAPATHbIX KOPHEWN ANA BblYUCAEHWUS 3HAYEHUN U
npeobpa3oBaHMN YUCNOBbIX BbIPAXKEHWNM, COAEPMKALLNX KBaZAPATHbIE KOPHU;

- pewaTtb AMHelHble, KBagpaTHble YpaBHEHMA U pPauMOHaNbHble ypaBHEHWUA, cBOAAWMECA K
HWUM, CUCTEMbI ABYX IMHEWNHbIX YPAaBHEHUN N HECNIOXKHbIE HE/IMHEWHbIE CUCTEMDI;

- peLaTb IMHeNHble N KBaApaTHble HEPABEHCTBA C O4HOM NepeMeHHOMN N X CUCTEMDI,

- pelwaTtb TEeKCTOBble 3aayn anrebpanyeckMm MeETOAOM, WMHTEPNPEeTUpPOoBaTb MNONYYEHHbLIN
pe3ynbTaT, NPOBOAMUTbL OTOOP pelleHnn, ucxoas U3 GopmMyaMpoBKM 3a4a4u;

- n3obparkaTb YMCAa TOYKAMM Ha KOOPAMHATHOMN NPAMON;

- onpeAenaATb KOoOpAMHaTbl TOYKM MJIOCKOCTU, CTPOUTb TOYKU C 3a4aHHbIMM KOopAMHaTaMu;
n306parkaTb MHOMECTBO peLleHUA IMHEMHOrO HEePaBEHCTBa;

- pacno3HaBaTb apudMeTUYeckMe W TreoMeTpUYecKMe Mporpeccun; pewaTtb 3ajayun C
npumeHeHnem Gbopmysibl 06LLErO YNeHa MU CYyMMbl HECKONIbKUX NEPBbIX Y/IEHOB;

- HaxoAWUTb 3HAaYeHUA GYHKLNK, 3a4aHHON GopMynoi, Tabanuei, rpadnKomM Mo ee aprymeHTy;
HaxoAWTb 3HaYeHMe apryMeHTa No 3HaYeHUto GYHKLUMUK, 3a4aHHON rpaduKkom unm Tabanuei;

- onpefenAtTb CBOMCTBA GYyHKUMM NO ee rpaduKy; NPUMEHATb rpaduyeckme npepcraBieHmn
npw pelweHnn ypaBHeHUM, CUCTEM, HEPABEHCTB;

- OMNKUCbIBATb CBOMCTBA N3YYeHHbIX PYHKLUMMN, CTPOUTb UX rpaduKku;

MCNoNb30BaTb MPUOGPETEHHble 3HAHUA U YMEHUA B MPaAKTUUECKOW [eATeNIbHOCTU MU
noBceaHEBHOW XXU3HU ANA:



- BbINO/IHEHMA pacyeToB No <¢opmynam, ANA cocTaBneHuAa GOopmMyn,  BblparKatoLmx
3aBMCMMOCTU MeXAY peanbHbIMU BENMYMHAMMU; AN HAXOKAEHWUSA HYXHOW Gopmysbl B
CNPaBOYHbIX MaTepuanax;

- MOAENNPOBAHMA MPAKTUYECKUX CUTyaUUN W WUCCNEA0BAHUM MOCTPOEHHbIX Moaenen ¢
MCNoNb30BaHMEM annapaTa anrebpbl;

- ONUCaHMA  3aBUCMMOCTEM  MexXay OPUBMYECKMMM  BEIMYMHAMM  COOTBETCTBYHOLWMMM
bopmynamu, npu nccnesoBaHNN HECNOMKHbIX MPAKTUYECKUX CUTYaLMUIA;

- WHTepnpeTaLmm rpadmKoOB peasibHbIX 3aBUCMMOCTEN MeEXKAY BENNYMHAMM.

dNeMeHTbl 1I0TUKKU, KOMOMHATOPUKU, CTAaTUCTUKU U TEOPUM BEPOATHOCTEM

ymeTb

- NPOBOAUTb HEC/IOXKHbIe A0Ka3aTe/NIbCTBa, MO/yYaTb NpOCTeMwne CNeacTBUA U3 U3BECTHbIX
WAM  paHee MNOJIYYEHHbIX YTBEP)KAEHMN, OLEHWBATb JIOTMYECKYID  MPaBU/IbHOCTb
paccyXA4eHWi, MWCMoAb30BaTb MPUMEPbI ANA  WANOCTPAUUM U KOHTPNpUMEpPbl Ans
OMPOBEPIKEHUA YTBEPKAEHNI;

- n3BNeKaTb MHPoOpMaUMIO, NpeacTaBNeHHyo B Tabauuyax, Ha Auarpammax, rpadukax;
COCTaBAATb TabNULbl, CTPOUTbL ANArpammbl U rpaduKu;

- pewatb KOMOWHATOpHble 33aZayM NyTem cucTeMaTUyeckoro nepebopa BO3MOMKHbIX
BAPWAHTOB M C UCNO/Ib30BAaHMEM NPABUAA YMHOMXKEHUSA;

- BbIYMCNATb CPpeAHNE 3HAYEHUA PEe3yNbTaTOB U3MEPEHUI;

- HaxoAuTb 4acToTy cobbiTWA, MCNONb3ya COOCTBEHHble HabnwaeHWs U roToBble
CTaTUCTUYECKUE AaHHbIE;

- HaxoAWUTb BEPOATHOCTU C/Iy4aliHbIX COObITUI B MPOCTENLLNX CAyYanX;

MCcnonb3oBaTb NpUo6peTeHHble 3HAaHUA U YMEHUA B MNPaAKTUUYECKOW [OeATEeNbHOCTU U
NoOBCeAHEBHOMW KU3HU ANA:

- BbICTPANBaHWUA aprymeHTauum npu AokasaTeNbCTBe U B ANANOre;

- pacrno3HaBaHMA IOTMYECKU HEKOPPEKTHbIX PACCYKAEeHUM;

- 3anMcyM MaTeMaTUYeCKUX YTBEPKAEHWUIN, AOKA3aTENbCTB;

- aHanM3a peasibHbIX YUC/IOBbIX AaHHbIX, NPeAcCTaBNEHHbIX B BMAE AMarpamm, rpaduKos,
Tabanu;

- pelweHnsa MNPaKTUYECKUX 3a4ay B MOBCEAHEBHOM WM NpodeccMoHaNbHOW AeATeNbHOCTU C
MCNO/Ib30BaHUEM AEACTBUI C YMCNaMM, NPOLEHTOB, AANH, Naowanei, o6 beMoOB, BPpEMEHMH,
CKopoCTY;

- peweHns y4yebHbIX M MpPaKTUYECKUX 3aJay, Tpebylowux cucTemaTuyeckoro nepebopa
BApPWaHTOB;

- CpPaBHEHMA LWAHCOB HACTYNAEHUSA CAy4YyalHbIX COObITUA, ANA OUEHKM BEPOATHOCTU
CNy4yaliHOro Ccob6bITUA B MPAKTUYECKUX CUTyauMAX, COMOCTaBAEHUS MOAENN C peasibHOM
cuUTyauuen;

NMOHUMAHWSA CTAaTUCTUYECKUX YTBEPKAEHWN.

bnokK «feometpua»

B peaynbmame u3y4yeHus 2eomempuu y4eHUK 00X eH



3HaTb/NOHMMaTb

- KakMm 06pa3om reomeTpua BO3HMKAQ M3 MPAKTUYECKUX 33[a4 3eMNemMepus;
NPUMepbl rEOMETPUYECKMUX OOBEKTOB M YTBEPKAEHMUIN O HUX, BaXKHbIX A5 NPAKTUKK;

ymeTb

- No/Ib30BaTbCA FEOMETPUYECKUM A3bIKOM A1 ONUCaHMA NPeaMEeTOB OKPYXKaloLWero Mnpa;

- pacno3HaBaTb reomeTpuyeckme Gpurypbl, pasnnyaTb X B3aMMHOE Pacno/IOKeHUE;

- n3obpaxkaTb reomeTpuyeckme ©Urypbl;  BbINOMHATL  YEPTEXWM MO  YC/NOBUIO  3a4ay;
OCYyLLEeCTBNATb NpeobpasoBaHua Guryp;

- pacno3HaBaTb Ha uYepTe)kax, MOAENAX W B OKpyXawuwein o06CTaHOBKE OCHOBHblE
NPOCTPaAHCTBEHHbIE Tena, n3obpaxkaTb UX;

- B MPOCTEMLINX CNYyYanX CTPOUTb CEYEHMA U PA3BEPTKU MPOCTPAHCTBEHHbIX TEN;

- nNpoBOAUTb ONepauun Hag BEKTOPaMM, BbIYUCAATb AJIMHY M KOOPAMHATbl BEKTOpa, Yron
MeXKAy BEKTOpaMu;

- BbIYMCAATb 3HAYEHUA TEOMETPUYECKMX BEANYUH (O4UH, YyrI0B, naolagen, o6bemos); B TOM
ynucne: ana yrnos ot 0 ao 180° onpeaenaTb 3HAYEHUA TPUTOHOMETPUYECKMX PYHKLMIA NO
3aflaHHbIM 3HAYeHMAM YIN10B; HAXOAWTb 3HAYEHUA TPUTOHOMETPUYECKUX OJYHKUMIA no
3HAYEHMIO OAHOM W3 HUX, HAXOAWUTb CTOPOHbI, Yr/bl U MNAOWAAN TPEYroNbHUKOB, AJNHbI
IOMaHbIX, AYyr OKPYXHOCTW, NAOWaAen OCHOBHbIX FeoMeTpuyecknx ouryp mn ouryp,
COCTaB/IEHHbIX U3 HUX;

- pewaTb reomeTpuyeckme 3a4aum, onmpascb Ha M3ydYeHHble CBOWCTBA GUTYpP U OTHOLIEHWUIA
MEXAYy HUMM, TNPUMEHAA  AOMONHUTENbHble  MNOCTPOEHWUs, anrebpanyeckuin  wm
TPUrOHOMETPUYECKMIA annapaT, CoOObparKeHNss CUMMETPUU;

- NPOBOAUTb A0OKa3aTe/NlbHble PACCYKAEHUS MPU pPeleHuM 3agad, MCNoNb3ya M3BECTHble
TeopeMmbl, 06HapPYKMBasA BOSMOMKHOCTU A/1A UX UCMO/Ib30BaHUSA;

- pelwaTtb NpocTeiwne N1aHUMMeTpUIYEcKme 3a4a4M B NPOCTPaAHCTBE;

MCNONb30BaTb MPUOGPETEHHble 3HAHUA U YMEHUA B NPAKTUUYECKOUW [eATe/IbHOCTU U
NoBCeAHEBHOMN XU3HU AN5:

- OMMCaAHUA PeanbHbIX CUTyaUUI Ha A3bIKE reOMEeTPUM;

- pacyeToB, BKAOYAKOLMX NPOCTEMLINE TPUrOHOMETpUYeckme Gopmynbl;

- peleHna reoMmeTprMYecKkmnx 3aga4 ¢ UCNOJIb30BaHMEM TPUTOHOMETPUM

- pelweHna MNpPaKTUYECKMX 33434y, CBA3AHHbIX C HAXOXAEHWEM TeOMEeTPUYECKUX BeNYMH
(ncnonb3ys Npu HEOHXOAMMOCTM CNPABOYHUKM U TEXHUYECKUE CPeaCTBa);

- NOCTPOEHUA  TEOMETPUYECKMMM  UHCTPYMEHTaMM  (IMHeNKa, YroNbHWUK,  LUPKYAb,
TpaHcnopTMp



5. Y4eOHO-MeTOAMYECKNH KOMILICKT U JOMOJHUTEIbHAS JIUTepaTypa

1) Anre6pa . 9 knacc: yue6. ans obuieodpasopar. Opranusanuii / I'. B. Jopodees, C. 5. CyBoposa u jp. —
M.: IIpocBemienue, 2019

2) 'eomeTpus, 7-9 knaccel: yueb. mis odueobpasosar. Yupexaenuii / J1. C. Atanacsn, B. @. ByTysos u ap.

M.: IIpoceemenne, 2018
3) Anre6pa. Kontpombnbie paboTsl. 9 kiacce: yue6. nocodue / JI. B. Kysuenona u ap. — M.: IIpocselenue,
2016
4) Moypounsie paspabotku no reomerpun. 9 xacc./ H. @. Taspunosa. — M.: BAKO, 2018

5) I'eomeTpust. CaMocTOATENbHBIE M KOHTPOJIbHBIE paboThI. 9 Kitacc: yueb. mocobue / M. A. Muenckas —
M.: Ilpocsemienue, 2018

6) MntepHeT-pecypehl: SMeKTPOHHBIE 00Pa30BaTENbHBIE PECYPChI U3 €IMHON KOILIEKIIHH HU(POBBIX
obpasoBatensHBIX pecypcos (http://school-collection.edu.ru/), ®UIIH, karanora denepaabHOro HEHTPa

uHpopMaIMOHHO-00pa3zoBarTelbHbIX pecypcos (http://fcior.edu.ru/): nadopmanmoHHbIE, FIEKTPOHHBIC
YIPaXHEHUsI, MyJIbTUMEIHA PECYPChI, 3JIEKTPOHHBIE TeCThI (Ui moarotoBku k OI'D).
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