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Conep:kanue mporpaMmsl

I. ITosicHuTeNbHAA 3aMMCKa

II. [Tnanupyemble pe3ylbTaThl U3yYeHUsl yueOHOTO MpeaMeTa, Kypea

III. Coneprkanue yueOHOTO MpeameTa

IV. Temarnyeckoe TMJIaHUPOBAHUE C OMNPEICICHUEM OCHOBHBIX BHUJOB Yy4eOHOM
NEATETbHOCTH



. HOACHUTEJ/IBHASA 3AIIMCKA

PaGouas  mporpaMMa  Ha YpPOBEHb OCHOBHOTO 0O0IIero oOpa3oBaHUs 10
marematuke st 7 - 9 (0a30BbIi ypOBEHb) KJIACCOB COCTaBJI€HA HAa OCHOBE
@OyHIaMEHTAJIBHOTO siipa COJAEp)KaHHWs o0mero oOpa3oBaHUs M TPeOOBAHHM K
pe3yapTaraM OCBOCHHS OCHOBHOHM 0011e00pa3oBareibHONM MPOrpaMMbl  OCHOBHOIO
oOmero oOpa3oBaHMs, TMpEACTaBICHHBIX B DeaepalbHOM  TrOCYJapCTBEHHOM
o0pa30BaTeIbHOM CTaHJAPTE OCHOBHOTO OOIIEr0 00pa3oBaHMs M Ha OCHOBE aBTOPCKOM
nporpammel - A.I. Mep3nsk, B.b. Tlononckuit, M.C. Axup, E.B. Byuko (Maremaruka:
nporpammel: 5—11 kmacesl A.I. Mep3msk, B.b. [lonounckuit, M.C. Axup, E.B. Byuxko
/|—M.: Benrana-I'pad, 2017).

PaGouass mporpamma cootBeTcTByeT TpeboBanusiM PI'OC COO mnpuHATHIM
17.05.2012 r. mpukazom Ne 413 MunucrepctBa oOpa3oBanuss U Hayku PD «O0
yrBepxkienun ®I'OC COO» (¢ u3MeHeHHsIMU U jaonojiHeHusMu ot 29.12.2014 .,
29.06.2017 ).

PabGowass mnporpamma 1o HHPOpPMATUKE HA YpPOBEHb CpPEIHEro OOIIEro
obpazoBanus yrBepkaeHa nprukazoM MBOY COIIl Ne 41 ot «04» urons 2021 1. Ne 380
«O06 yTBepxkaeHnn pabouux mnporpamm B 2021-2022 yueGHOM roay».

B nmnporpamMme Takke YYMTHIBAIOTCS JIOMUHUPYIOIIME WUJEW U TOJOKEHUS
MporpaMmbl  pa3BUTUSL U (HOPMUPOBAHUS YHHBEPCAIBHBIX YYEOHBIX NEUCTBUN MJiA
OCHOBHOIO 0011ero 00pa3oBaHusi, KOTOpbIe 00ECIIEYMBAIOT (POPMUPOBAHUE POCCUNCKOM
IrPaKIAaHCKOW UJEHTUYHOCTU, KOMMYHUKATUBHBIX Kau€CTB JIMYHOCTH U CIIOCOOCTBYIOT
(hOpPMHUPOBAHUIO KIIFOUEBOM KOMIIETEHILIUH - YMEHUS YUUMbCAL.

JlanHast mporpaMMa OpHEHTHpPOBAaHA HA PEAU3ALMIO0 CUCTEMHO-IESATEIBHOCTHOTO
MOJX0Aa K TMporeccy oOy4deHHus, KOTOphIM 0OecrneyMBaeT COOTBETCTBUE Y4E€OHOU
JEATENbHOCTH Y4YalllUXCS HMX BO3pacTy M HMHAMBUAYAJbHOMY pAa3BUTHIO, a TaKkKe
MOCTPOCHHE Pa3HOOOPa3HBIX 00pa30BaATENBHBIX WMHIWBUAYATbHBIX TPACKTOPUN IS
KQ)KJIOTO y4Yalllerocs, B TOM YUCJIE MJI OgapEHHBIX JETEH.

Kypc maremaruku B 7-9 kiaccax siBisieTcss 0a30BBIM JUIsl MaTe€MaTHYE€CKOTO
oOpa3oBaHus ¥ Pa3BUTHS IIKOJBHUKOB. AJreOpanveckue 3HAHUS UM yYMEHHS
HEOOXOMMMBI JUIS M3y4YeHUs TeoMeTpuu B 7-9 Kiaccax, anareOpsl W Hayam
MareMmarnueckoro ananu3a B 10-11 knaccax, a Takke U3y4eHUs] CMEKHbBIX JUCIUTIIUH.

CornacHo 0a3ucHOMYy ydyeOHOMY IIaHy palouas mporpaMma MNpeaycMaTpUBaeT
CJIEAYIONINI BapUaHT OpraHU3aIliy Mpoiiecca o0yueHuss B 7- 9-X Kiaccax:

v’ 0a30BbIil ypoBeHb 00yueHHs B 00beMe 170 vacoB B rox (34 y4ueGHBIX HemenH, 5
4acoB B HeJelto), Bcero 340 yacos;

v’ 0a30BbIll YpOBEHb 00yueHus B o0beMe 204 vaca B rox (34 yueOHBIX Hemenu, 5+1
4acoB B HeJento), Bcero 408 yacos.

B cBsa3u ¢ TeM, 4TO aBTOpCKas pabouas mporpaMma paccuyuTaHa Ha 35 ydyeOHbIC
Hezlenu, a OasucHbI yueOHbIH MmuaH Ha 34 ydeOHbIe HEAENU UM B KaXIOM Kiacce
MPENyCMOTPEHA BBOJHAs KOHTPOJIbHAs paboTa, B pabouyr0 MporpaMmy BHECEHBI
cJeAyIe U3MEHECHHS

ITo pa3neny anzeopa:

7 knacc (3 yaca B HeleJ) — KOJIMYECTBO YacOB Ha TMOBTOPEHHE Y4EOHOTO
Marepuaia B KOHIe y4eOHOTo rojfia CokpaiieHo Ha 3 daca u | yac nepepacrnpenesneH Ha
BBOAHYIO pabory. KomnuecTBO yacoB Ha MOBTOPEHHME B KOHIE Yy4yeOHOTro  rozaa
cocTaBisieT 3 uyaca (B aBTOPCKOM mporpaMMe 7 4acoB).



7 kaacc (4 yaca B HeleJI0) - KOJIMYECTBO YacCOB HA IOBTOPEHHE Y4E€OHOTO
Marepuala B KOHIE y4eOHOro roja B pabouei nporpamMmme cokpamieHo Ha 4 yaca u 1
yac nepepacnpe/iesieH Ha BBOJIHYIO paboTy. KonrnyecTBo 4acoB Ha MOBTOPEHUE B KOHIIE
y4eOHOTO0 rojia COCTaBIsieT 7 4YacoB (B aBTOpPCKOM mporpamme 12 yacos).

8 kiacc (3 waca B Helel0) — KOJIMYECTBO YAaCOB Ha IMOBTOPEHHE Y4E€OHOTO
MaTepuajia B KOHIIE YYEOHOro Troja COKpalieHO Ha 3 wyaca u 2 wyaca
NepepaclnpeesieHbl Ha MOBTOPEHUE Kypca MAareéMaTWKH M BBOJHYIO pa0dOTy B Hauaje
yuebHoro roga. KonndyecTBo 4acoB Ha MOBTOPEHUE B KOHIE y4€OHOTO TO/a COCTaBISET
5 w4acos (B aBropckoit nporpamme 10 gacoB).

8 kuacc (4 yaca B HeleJII0) - KOJIMYECTBO YACOB HAa IMOBTOPEHUE YYEOHOIO
Marepuaia B KOHIle yueOHOro roga B paboyeil mporpamme cokpaiieHo Ha 4 yaca u 3
yaca mepepacrpeneseHbl Ha MOBTOPEHHE Kypca MaTeMaTHKHd U BBOJAHYIO paboTy B
Hayajie yyeOHoro roja. KonudecTBo 4acoB Ha MOBTOPEHHE B KOHIE y4eOHOIO rozaa
coctaBisieT 12 dyacoB (B aBTOpckoit mporpamme 19 gacos).

9 kJjacc (3 yaca B HeleJl0) — KOJIMYECTBO YAaCOB HAa IMOBTOPEHHE y4eOHOTO
MaTepualia B KOHIIE Y4e€OHOro Troja COKpalleHO Ha 3 wyaca u 3 wyaca
nepepacipesiesieHbl Ha MOBTOPEHUE Kypca MaTeMaTWKH M BBOJIHYIO pa0dOTy B Hauale
yueOHoro roaa. KonruecTBo 4acoB Ha MOBTOPEHHUE B KOHIIE Y4€OHOTO Tojla COCTaBISIET
4 wyaca (B aBTOpCKOH mporpamme 10 yacoB).

9 KkJuacc (4 yaca B HeleJIl0) - KOJUYECTBO YAaCOB HA MOBTOPEHHE Y4E€OHOIrO
Marepuaja B KOHIIE y4eOHOro rojia B paboueil mporpamme cokpaiieHo Ha 4 daca u 4
yaca IepepacrnpeesieHbl Ha MOBTOPEHHE Kypca MAaTeMaTUKH M BBOAHYIO paOoTy B
Hayajie yyeOHoro roja. KonudecTBo 4acoB Ha MOBTOPEHHE B KOHIE y4eOHOTO rozaa
coctaBiseT 13 yacoB (B aBTOpckoi mporpamme 21 gac).

[To pazneny ceomempus:

7 kaacc (2 yaca B HeleJl0) — KOJIMYECTBO YacOB HA MOBTOPEHUE YUYEOHOTO
MaTepualia B KOHIIE Y4eOHOro roja cokpamieHo Ha 2 4daca. KomnuecTBo yacoB Ha
MOBTOPEHUE B KOHIIE yUeOHOTO Trojia COCTaBisgeT 3 d4aca (B aBTOPCKOW MporpamMme 5
4acoB).

8 kiacc (2 yaca B Helel0) — KOJWYECTBO YacOB Ha IOBTOPEHHE Y4E€OHOTO
MaTepualia B KOHIIe yueOHOTro rojia cokpameno Ha 1 wac u 1 yac mepepacmnpeneneH
Ha MOBTOPEHHUE Kypca MareéMaTWKH B Haudaje ydeOHoro roga. KoiamdecTBo 4acoB Ha
MOBTOPEHHE B KOHIIE YU€OHOIr0 rojia cocTaBisieT 6 4acoB (B aBTOPCKOM mporpamme 8
4acoB).

KonnuecTBo yueOHBIX Helelnb B y4eOHOM TOAY pachpenessieTcs Mo 4YeTBEPTIM
COMIACHO KaJIeHIapHOMY TpadUKy U yTBEP>KIAETCS €KETOJIHO.

B caydae BeimameHuss JaThl  ypokKa Ha MOpa3dHUYHBIE JHU, [EpEeHOca
[IpaButenscTBOM P® nHeil oTabixa, BBEACHHUS KapaHTHMHA (MpUKa3 HAa OCHOBAaHUU
pPacnopsIUTETLHOTO aKTa YYPEAUTENsA) MPOXOXKIECHUE POrpaMMbl 0OecIieunBaeTcs 3a
CU€T YIUIOTHEHUSI MPOrpaMMHOIO MaTepuaia, yBEIWYEHUS JOJIU CaMOCTOSITEIbHOTO
M3Yy4eHUS / TUCTAHIIMOHHOTO O0y4YeHUs ), THOO0 Ha 3aHATUSX HEAyIUTOPHON 3aHITOCTH.
[Iporpamma peanusyercs 4yepe3 CUCTEMY Y4eOHUKOB!

YMK Mep3sask A.L.:

1. Aunrebpa. 7 xnacc. YaeOHUK Il ydanuxcs o0meo0pa3oBaTeIbHBIX YUPEKICHUN
/ A.I. Mep3nsak, B.b. Ilononckuii, M.C. Axup. — M.: Benrana-I'pad, 2016 ronu,
BXOISILIMI B CUCTEMY «AJITOPUTM YCIIEXa»



2. Anrebpa. 7 xmacc. Meroguueckoe nocooue / E.B. byimko, A.I. Mep3nsik, B.b.
[Tononckuii, M.C. Sxup. — M.: Benrana-I'pad, 2016 rox, BXomsimuii B CHCTEMY
«AJITOPUTM ycIiexay

3. Aurebpa. 7 xnacc. JlumakTudyeckue Marepuaibl/ MocoOue IS ydaruxcs
obmeoOpazoBarenbHbiX yupexaeHuin / AL Mepsnak, B.b. Ilomonckuii, E.M.
PabunoBuu, M.C. Sxup. — M.: Benrtana-I'pad, 2016 rox, Bxomsdumuii B cCHUCTEMY
«AnroputM™m ycnexa»

4, AnreOpa. 8 kimacc. YueOHUK IS yHaIIuXxcsl 00Ieo0pa3oBaTeIbHBIX YUPEKICHHMA
/ A.I. Mep3nak, B.b. Ilononckuii, M.C. Axup. — M.: Benrana-I'pad, 2016 ronm,
BXOJSILINNA B CUCTEMY «AJITOPUTM yCIIEXA»

5. Aurebpa. 8 xnacc. Meronuueckoe mocodue / E.B. Bymko, A.I. Mep3msk, B.b.
[Tonmonckuiti, M.C. fkup. — M.: Bentana-I'pad, 2016 rox, Bxomammii B cucremy
«AnropuTtm ycnexa»

6. Anrebpa. 8 kiacc. JlupakTtudeckue wmarepuaibl/ MOCOOME I yYalluxcs
obmeobpazoBarenbHbIX yupexnaenuin / AT Mepsnak, B.b. Ilononckuii, E.M.
PabunoBuy, M.C.Skup. — M.: Benrtana-I'pad, 2016 rom, Bxoasumuii B CHCTEMY
«AJITOPUTM ycCIiexay

7. Anre6pa. 9 xiacc. YueOHUK ISl ydaluxcsi 00111e00pa3oBaTeIbHbIX YUPEKISHUN
/ A.I. Mep3nsak, B.b. Ilononckuii, M.C. Axup. — M.: Benrana-I'pad, 2016 roxu,
BXOJSAIINNA B CUCTEMY «AJITOPUTM yCTIEXA»

8. Aurebpa. 9 xnacc. Meronuueckoe mocodue / E.B. bymko, A.I. Mep3msk, B.b.
[Tonouckmii, M.C. Sxup. — M.: Benrana-I'pad, 2016 ron, Bxomdmmuii B cucTEMY
«Anroputm ycnexa»

9. Anrebpa. 9 kmacc. JlupgakThdeckwe wmarepuabl/ TOCOOWe ISl  ydal uxcs
oOmeoOpazoBarenbHbix  yupexaenuit /A.I. Mepsnak, B.b. Ilononckuii, E.M.
PabunoBnuy, M.C. Sxup. — M.: Benrtana-I'pad, 2016 rox, Bxomsdmuid B cCHCTEMY
«ANropuTM™M ycrnexa»

10. Teomerpus. 7 kmacc. Y4eOHHMK I ydamuxcs 0011eo0pa3oBaTeIbHbIX
yupexaenuit / A.I. Mepansk, B.b. Tlononckuit, M.C. Sxup. — M.: Benrana-I'pad, 2016
TOJ1, BXOJSIINI B CUCTEMY «AJITOPUTM yCIIEXa»

11. Teomerpus. 8 Kimacc. YYeOHHMK JJId ydaluxcs 00IIe00pa3oBaTeIbHbIX
yupexaenuit /A.I. Mepsnsik, B.b. [Tononckuit, M.C. Sxup. — M.: Benrana-I'pad, 2016
TOJl, BXOJISIINN B CUCTEMY «AJITOPUTM YCIIEXA»

12. Teomerpusi. 9 wimacc. VYueOHMK Jisi ywamuxcsi o011eo0pa3oBaTeIbHbIX
yupexaenuit / A.I. Mepansik, B.b. TTononckuit, M.C. Sxup. — M.: Benrana-I'pag, 2016
rOJ1, BXOJSIINI B CUCTEMY «AJITOPUTM yCIIEXa»

@opmMbI OPraHu3anyu y4eOHOro npouecca DopMbI KOHTPOJISA

® VHJVBUyaAJIbHbIE; e HabironeHue,

® TPYNIOBHIC; e Oecena,

® VHJVBHUYaJIbHO-TPYIIOBBKIC; ¢ (hpoHTaNBHBINA ONPOC,

¢ (poHTaNBHBIE; ® OIIPOC B Mapax,

® [IPAaKTUKYMBI. ® ONpOC B rpymnmax
® CaMOCTOsITENIbHAs padoTa,
® KOHTpOJIbHAs padoTa.
® TECTUPOBAHUE




I1. [INTAHUPYEMBIE PE3VIJIbTATBHI U3YUEHUA KYPCA MATEMATUKN
B 7-9 KITACCAX

[Iporpamma TO3BOJISIET JOOMBATHCA  CIACAYIOMIMX  PE3YJIbTaTOB  OCBOCHUS
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O OOIIETO 0Opa30BaHus:
JIMYHOCTHBIE:

1) OTBETCTBEHHOTO OTHONICHHWS K YYEHHWIO, TOTOBHOCTH U CIIOCOOHOCTH
oOyyarommxcsi K CaMOpa3BUTHUIO U CaMOOOpa30BaHUIO Ha OCHOBE MOTHBAIlUU K
00Oy4YEeHHIO U TO3HAHUIO;

2) bopMUPOBaHUS KOMMYHHUKATHBHOH KOMIIETEHTHOCTH B  OONICHUM U
COTPYJHUYECTBE CO CBEPCTHUKAMHU, CTapIIUMU M MIAAIMIUMU B 00pa3oBaTeNIbHOM,
y4eOHO-HCCIeI0BATEIbCKON, TBOPUECKON U IPYTUX BHUJIAX JICATEIBHOCTH;

3) yMeHHS SCHO, TOYHO, TIPAaMOTHO H3JIaraTh CBOM MBICIM B YCTHOH U
MMCbMEHHOW pe4yd, TOHMMaTh CMBICI TIOCTABJIIEHHOW 3aJlauyd, BBICTPAUBaTh
apryMeHTaIUI0, TPUBOJAUTH MPUMEPHI U KOHTPIIPUMEPHIL;

4) IepBOHAYAIILHOTO TPEJCTABICHUS O MaTeMaTHYeCKOH Hayke Kak cdepe
YeJIOBEUECKOU JesATeNHbHOCTH, 00 dTanax e€ pa3BUTHUs, O €€ 3HAUUMOCTHU ISl Pa3BUTHUS
[IMBUJIN3AIIIY;

5) KPUTUYHOCTH MBIIIJICHHS, YMCEHHS PacliO3HABaTh JIOTUYCCKH HEKOPPEKTHBIC
BBICKA3bIBAHUS, OTINYATH TUIIOTE3Y OT (DaKTa;

6) KpeaTUBHOCTH MBINUICHHUS, WHULMATUBBI, HAXOIYMBOCTH, AKTUBHOCTH IIpHU
perieHnn apu(pMETHIEeCKuX 3a1a9;

7) yMEHHST KOHTPOJHUPOBATH IMPOIECC M Pe3yibTaT Y4eOHOH MaTeMaTHYeCKOW
JESITeIbHOCTH;

8) dopmupoBanus CIIOCOOHOCTH K  DMOIMOHAJTBHOMY  BOCIPHUSATHIO
MaTeMaTUYECKUX 00BEKTOB, 3a7a4, PELICHUM, pacCyKIACHUM;

MeTanpeaMeTHbIe:

1) cmoCOOHOCTH ~ CaMOCTOSITEJIbHO — IUIAHUPOBATh — aJbTEPHATUBHBIC  IMYTH
JOCTKEHUS 11eJIel, 0CO3HAHHO BhIOMpaTh Hanbosee dPpPeKTUBHBIC CIOCOOBI PEIICHUS
y4eOHBIX U MMO3HABATENIbHBIX 3a/a4;

2) yMEHHSI OCYILECTBIIATh KOHTPOJb IO 00pa3ily M BHOCHTh HEOOXOIMMBIC
KOPPEKTHUBHI;

3) CIOCOOHOCTH ~ aJICKBATHO OLICHUBATh TPABUIBHOCTh MM  OIMMOOYHOCTH
BBINIOJTHEHUS Yy4uyeOHOM 3agaun, €€ OOBEKTUBHYIO TPYAHOCTh U COOCTBEHHBIC
BO3MOYKHOCTH €€ pPELICHUS;

4) yMEeHHs yCTaHABIMBATh MPUUMHHO-CJICICTBEHHBIC CBS3H; CTPOUTH JIOTHUCCKHE
pacCyXJIeHUs, YyMO3aKIIOueHUs (MHAYKTHBHBIC, ICAYKTHBHBIC, 110 aHAJIOTHH) |
BBIBOJIBL;

5) ymeHwusl co3aBaTh, MPUMEHSATh U TIPE0OPa30BhIBATh 3HAKOBO-CHMBOJIHUYECKUC
CpEeICTBa, MOJICJIM U CXEMBI JIJISl pEIlIeHUsT yUeOHBIX U MTO3HABATEIbHBIX 33/1a4;

6) pa3BUTHs CHOCOOHOCTH OpPraHU30BBIBATH y4eOHOE COTPYAHHUYECTBO U
COBMECTHYIO JI€ATETLHOCTh C YYUTEIEM U CBEPCTHHKAMU: OINPEACISITh IIEJH,
pactpenensiatb GyHKIIMU U POJIM YYaCTHUKOB, B3aWMOJICHCTBOBATh U HAXOAUTH OOIIUE
criocoObI pabOTHI; YMEHHsI pabOTaTh B TPYIINE: HAXOIUTh OOIIEe PEIIeHNEe U pa3peiaTh
KOH(JIUKTHI Ha OCHOBE COTJIACOBaHUS MO3UIIMN U yU€Ta HHTEPECOB; CIYIIATh MapTHEPA;
bopMyIupoBaTh, ApryMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;


http://zhohov.info/index.php/5-klass/rabochaya-programma-zhohov.html

7) bopMupoBaHus y4eOHOHW H OOIICHOIb30BATCIIBCKOW KOMIIETEHTHOCTH B
o0JacTi MCMOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TexHonoruid (MKT-
KOMIICTCHTHOCTH);

8) nmepBOHAYAILHOTO TIPEACTABICHUsS 00 MIEAX U O METOAAaX MAaTEMAaTHKH KakK 00
YHHUBEPCATHHOM SI3bIKE HAYKU M TEXHUKHU;

npeaMeTHbIe:

1) pa3BuTUS  CIIOCOOHOCTH BHICTh MATEMAaTHYECKYI 3ahady B JPYrux
JUCLUIUIMHAX, B OKPYKAIOILIEH KU3HH;

2) yMEHHsI HaXOJWUTh B PA3IMYHBIX HCTOYHUKAX WHPOPMAIMIO, HEOOXOJAUMYIO
JUIA pEIICHUs MaTeMaTH4YeCKHX MpoOJieM, W MPeACTaBIsATh €€ B MOHIATHON (opme;
MPUHUMATh PELICHUE B YCIOBUSAX HEMOJHON U M30BITOUYHOM, TOYHOW U BEPOATHOCTHOM
uHbOpMaIny;

3) yMEHUS MOHUMATh M KCIOJIb30BaTh MaTeMaTWYeCKUEe CPEICTBa HATJISAHOCTH
(pUCYHKH, YEPTEXKH, CXEMBI U JIp.) JUIsl WJUTIOCTPALUU, UHTEPIPETALUH, apTyMEHTALUH;

4) yMeHHUSI BBIIBUTATh TUIOTE3bl MPH PEIICHUU y4YCOHBIX 3a/1a4 M TTOHUMaHHS
HEO0OXOIUMOCTHU UX MTPOBEPKU;

5) moHMMaHMs ~ CYIIHOCTH  aJITOPUTMHYCCKUX  TPEINHCAHUA W YMCHHUS
JEHACTBOBATh B COOTBETCTBUU C IPEJIOKEHHBIM aITOPUTMOM,;

6) cIIOCOOHOCTH IJIAHUPOBATH U OCYIIECTBIISATH JACATEIBHOCTD, HATIPABICHHYIO Ha
pelieHue 3a7a4 uCCaea0BaTeIbCKOro Xapakrepa;

7) yMeHus palboTaTh C€ MaTeMaTHYECKUM TEKCTOM (CTPYKTypHUpOBAHUE,
U3BJICUEHHE HEOOXOIMMOM MH(QOpPMALIMK), TOYHO U TPAMOTHO BBIPA’KaTh CBOM MBICIIH B
YCTHOM W TNHCBMEHHOM pe4H, NPUMEHSI MaTEeMaTUYECKyl0 TEPMHUHOJOTHUIO H
CUMBOJIMKY, MCIOJIb30BaTh pPa3iu4Hble SA3BIKM MATEMaTHKH (CIOBECHBIA, CHMBO-
JUYEeCKud, TpaduuecKkuil), pa3BUTHS CIOCOOHOCTH OOOCHOBBIBATH  CYXKIEHUS,
MIPOBOJIUTH KIIaCcCU(PUKAIIHIO;

8) BnaysieHust 6a30BBIM MMOHATUIHBIM aIapaTOM: UMETh MPEICTABICHUE O YHCIIC,
Apodu, MpoLeHTax, 00 OCHOBHBIX T€OMETPUUECKUX 00BEKTax (TOuKa, mpsiMasi, JJoMaHasl,
yroJi, MHOTOYT'OJIbHUK, MHOTOTPaHHUK, KPYT, OKPYKHOCTb, 11ap, chepa u mp.);

9) yMeHHsI  BBINMOJIHATh apU(PMETHUYECKHE TMPeoOpa3oBaHUs  PallMOHATLHBIX
BBIPQXKECHHUM, IPUMEHATh UX JJIs pelIeHHs y4yeOHBbIX MaTeMaTHYeCKHX 3ajad U 3a/ad,
BO3HMKAIOIIMX B CMEXKHBIX YUEOHBIX IPEIMETAX;

10) ymeHus Moib30BaThCsl M3YYCHHBIMH MAaTEeMaTUICCKUMU (OPMYIIaMu;

11) 3HaHWS OCHOBHBIX CIIOCOOOB TPEJCTABJICHUS M aHAJIM3a CTATUCTHYCCKUX
JAHHBIX; YMEHUS PelllaTh 3a/1a4u ¢ TOMOUIBIO Iepedopa BCeX BO3MOXKHBIX BAPUAHTOB;

12) yMeHUs TIPUMEHSATh W3YUCHHBIC IOHATHS, PE3YJIbTaThl M METOABI IPH
pEelIeHUH 3a7a4 U3 pa3IudyHbIX pa3/esioB Kypca, B TOM YUCIE 3a/a4, HE CBOJSAILIUXCS K
HEIMOCPEICTBEHHOMY IPUMEHEHUIO N3BECTHBIX aIrOPUTMOB.

I[Inanupyemble pe3yabTaTbl 00y4eHHsI MaTeMATHKe
Anzeopauueckue evlparxcenus
Buvinycknuk nayuumcs:
* ONIEPUPOBATh TOHSATUSMU «TOXKIECTBO», «TOXKICCTBEHHOE MPeoOpa3oBaHUE,
periarh 3a/1a4u, copepxkaiire OyKBeHHbIE TaHHbIe; paboTaTh ¢ popmynamu;
* BBIMOJHATh TMPEe0Opa30BaHUsI BBIPAKEHUM, COAEP)KALIUX CTENEHU C LETbIMU
MOKa3aTesiMU U KBaJIpaTHbIE KOPHU;
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¢ BBITIOJIHATH TOXIACCTBCHHBIC HpCO6p&30BaHI/I}I padrOHAJIbHBIX BBIpa}KeHI/Iﬁ Ha
OCHOBC ITpaBHJI I[CﬁCTBPIﬁ HaJa MHOT'O4YJICHaMHU U aJII‘€6paI/I‘1€CKI/IMI/I I[p06}IMI/I;
¢ BBIIIOJIHATH PA3JIOKCHHUC MHOTOYJICHOB Ha MHOKHTCIIN.

BoinyckHuk noayuum 603M0MCHOCHLb:
* BBIIOJIHATh MHOTOILIArOBbIE MpeoOpa3oBaHUs pPAallMOHANBHBIX BBIPAXKECHUH,
MIPUMEHSS IIUPOKHUIT HA0OP CIIOCOOOB U MPUEMOB;
* IPUMEHSTH TOXK/IECTBEHHbIE IPE0Opa30BaHUs I PEIICHHS 3a7a4 U3 Pa3TUIHbIX
pas3zienoB Kypca (Hampumep, ISl HaXOXKACHHS HanOOJbIIETO/HAauMEHBIIETO 3HAYCHHUS
BBIPAKEHNUA ).

Ypaenenusn

Buvinycknuk nayuumca:

* pemiaTb OCHOBHBIE BHJbl PAlMOHAIBHBIX YPAaBHEHUUW C OJHOM MEPEMEHHOM,
CHUCTEMBI JByX YPAaBHEHUH C ABYMS IIEPEMEHHBIMU;

* IOHUMAaTh YPaBHECHHUE KAK BAKHEUIIIYIO MATEMATUYECKYH0 MOJAENb JJIsl OUCAHUS
U U3Y4YeHHUS Pa3HOOOpa3HbIX peaJbHbIX CHUTYyallui, pellaTh TEKCTOBBIC 3a7ayu
anredpanvyecKuM METOJIOM;

* IPUMEHATHh TpaduuecKkue TMpeACTaBICHUS JUIsl HCCIENOBAHUS YpPAaBHEHHI,
WCCIIEIOBAHUS U PEIIEHUS] CUCTEM YPABHEHUH C JIByMsI IEPEMEHHBIMH.

Boinycknuk noayuum 603moxicHoCmb:

* OBJIQJICTh CHCIHHUAIBHBIMA TNPUEMAMHU PEIICHUS ypPaBHCHUHM M CHUCTEM
YpaBHEHUH; YBEPEHHO MPUMEHSTH allliapar ypaBHCHUH [JI PEIICHUS pa3sHOOOpPa3HBIX
3a/1a4 U3 MaTeMaTUKH, CMEKHBIX MPEAMETOB, MPAKTHUKH;

* IPUMCHATHh TpadHuuecKue TMPEACTABICHUS IS WCCICIOBAHUS ypaBHCHUH,
CUCTEM ypaBHEHHM, coepKamx OyKkBeHHbIE KO (HUIIUESHTHI.

Hepagencmea

Boinycknuk nayuumcs:

* [IOHUMATh ¥ IPUMEHATb TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOLLIEHUEM
HEpPABEHCTBA, CBOMCTBA YNUCIIOBBIX HEPABEHCTB;

* pelIaTh JUHEWHBIE HEPABEHCTBA C ONHOW IEPEMEHHOM M MX CUCTEMBI; PEIIaTh
KBa/IpaTHbIE HEPABEHCTBA C OMOPOM Ha rpapuUecKue MpeaCTaBICHHUS;

* IPUMEHATH anmnapar HEPABEHCTB ISl PELICHUS 3aJad W3 Pa3jMyHbIX Pa3/AciiOB

Kypca.

Boinycknuk noayuum 603mMoicCHOCHIb:

* pa3HOOOpAa3HBIM MPUEMAM JIOKA3aTeNIbCTBA HEPABCHCTB; YBEPCHHO INPHUMECHSITH
anmapar HEpPaBEHCTB I PEIICHUs] PA3HOOOPA3HBIX MAaTEeMATUYECKHUX 3a/1ad U 3ajad U3
CMEXHBIX TIPEIMETOB, IPAKTUKU;

* MPUMEHSATHh TrpadUyecKue TMPEACTABICHUS IS HWCCIEAOBaHUS HEPABEHCTB,
CUCTEM HEPABEHCTB, COJEPKAIUX OyKBEHHBIE KOI(PPUITUEHTHI.

Yucnoewvie muoxcecmea
Buinycknuk nayuumca:
* [IOHMMAaTh TEPMHUHOJIOTHIO U CHMBOJIMKY, CBSI3aHHBIC C IIOHATHEM MHOXKECTBA,



BBIIIOJIHATD OII€palikii HaJl MHOXKCCTBAMU,
® UCIIOJIBb30BAaTh HAYAJIbHBIC IMTPCACTABIICHUS O MHOXKCCTBE ,Z[GﬁCTBI/ITeJILHI)IX YuCeII.

Boinycknuk noayuum 603moxicHocms:

* pa3BHUBATh NPECTABICHNE O MHOXKECTBAX;

* pa3BHUBATh MPEACTABICHUE O YHCIE W YMCIOBBIX CHCTEMax OT HaTypajbHBIX IO
JEHCTBUTETHLHBIX YUCEN; O POJIN BBIUUCICHUHN B IPAKTUKE;

* pa3BUBaTh M YIIYOJSTh 3HAHUS O JNECITUYHOW 3alUCH JEHCTBUTEIHHBIX YHCEN
(mepuoauyecKor U HeTIEPUOANIECKOM Apodn).

Dynukyuu

Buvinycknuk nayuumca:

* IOHUMAaTh W WCIIOJIb30BaTh (DYHKIIMOHANBHBIE TIOHATHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYCHUS);

* CTPOUTH T'padUKH SIEMEHTAPHBIX (PYHKIIUN; HCCIEI0BaTh CBOMCTBA UYHUCIIOBBIX
(yHKIIMI Ha OCHOBE M3YUYEHHUsI TIOBEACHUS UX TPaPUKOB;

* IOHUMAaTh (PYHKIIHIO KaK BaXKHEUIIIYI0O MaTeMaTUYECKYH MOJICb JUIS OIHCAHHS
MIPOIIECCOB U SBJIICHUM OKPYXKAIOIIEro MHUpa, MPUMEHATh (PYHKIIMOHATIBHBIN S3BIK JIJIS
OTIMCAHUSI ¥ MCCJICIOBAHUS 3aBUCUMOCTEH MEX Ty (PU3NICCKUMHU BEITMUYNHAMM;

* IOHUMaTh W  WCIOJB30BaTh  S3BIK  IOCIEAOBATEIBHOCTEH  (TECPMHHBI,
CUMBOJIMYECKHE 0003HAUYCHUS);

* MPUMEHATh (OPMYJIBI, CBS3aHHBIE C aApPUPMETHUCCKOM M TEOMETPUUYCCKOU
mporpeccuel, u ammapar, ChOPMHPOBAHHBIN MMPY W3YUCHUH JAPYTHUX Pa3aeiioB Kypca, K
PEIICHUIO 33]1a4, B TOM YHCJIE C KOHTEKCTOM M3 PEaIbHON KU3HHU.

Buinycknuk noayuum 03moxicHOCHIb:

* POBOJIUTh MCCIICAOBAHMS, CBSA3aHHBIC C M3yUYCHHEM CBOMCTB (DyHKIMI, B TOM
YHCJIE C HWCIOJIb30BAaHMEM KOMITBIOTEpA; HAa OCHOBE TpadMKOB M3YUYCHHBIX (PYHKITUI
CTpOUTH OoJiee CIOKHbIE TpaduKu (KyCOUHO-33JJaHHBIE, C «BBIKOJIOTBIMI» TOYKAMU U
T. IL.);

* UCTIOJB30BaTh (DYHKIIMOHAIBHBIC TMPEACTABICHUS M CBOWCTBA (YHKIMHA IS
pelIeHUs] MaTEMaTHYECKUX 3a1a4 U3 Pa3IMUHbIX Pa3JIe]IOB Kypca;

* pemarh KOMOMHUPOBAHHBIE 3371a4d ¢ TPUMEHEHUEM (OPMYJT N-TO YJICHA ¥ CYMMBI
MEPBLIX N YJICHOB apU(PMETHUCCKONM M TE€OMETPUUYCCKOW MPOTPECCHH, TMPUMCHSS MPHU
ATOM anmapar ypaBHECHUH U HEPABCHCTB,;

* IOHUMAaTh apPU(PMETHUCCKYI0O U TCOMETPUYCCKYIO TMPOTPECCHUI0 KaK (PYHKIIUH
HaTypaJbHOTO apryMEHTa; CBSI3bIBATh apHU(PMETHUYCCKYIO IPOTPECCHI0 C JTUHEHHBIM
POCTOM, TEOMETPUUYECKYIO — C IKCTIOHEHITUAIBHBIM POCTOM.

Dnemenmuvl NPUKIAOHOU MAMEMAMUKU

Buvinycknuk nayuumcs:

* HCIIOJI30BaTh B XOJI€ PEIICHUS 3a7a4 3JIEMEHTApHbIC MPE/ICTABICHUS, CBI3aAHHbBIC
C IpUOIM>KEHHBIMU 3HAYCHUSIMU BEJTUYHH;

* HCTIOJIB30BaTh MPOCTEUINNE CTIOCOOBI MPEACTABICHUS U aHAIN3a CTATUCTUYECKUX
JTAHHBIX;

* HAXOJUTh OTHOCUTEIBHYIO YaCTOTY U BEPOSATHOCTh CITy4YalHOTO COOBITHS;

e pemiatb KOMOWMHATOpPHBIE 3a/Ja4M Ha HaXOXKJEHUE uuciIa OOBEKTOB WIH



KOMOMHAIUH.

Boinycknuk nonyuum 603Mox}CHOCHD '

* [IOHATH, YTO YHCIIOBBIE JAHHBIC, KOTOPHIE HCIIONB3YIOTCS ISl XapaKTEPUCTUKH
OOBEKTOB OKPY)KAIOILEr0 MUpA. SIBISIOTCS NPEUMYIIECTBEHHO NPUOIMKEHHBIMHU, YTO
[0 3allUCU TNPUOIMKEHHBIX 3HAUYCHUM, coAepKalMxcsi B HMH(OPMALMOHHBIX
MCTOYHHMKAX, MOXKHO CYIUTh O MOTPEIIHOCTH MPUOIMKEHUS;

* [IOHATbH, YTO MOTPEIIHOCTh PE3YIbTATA BBIUNCIEHUS JI0JKHA OBITh COU3MEpPUMA C
ITOIPEIIHOCTBIO HCXOAHBIX TaHHBIX;

* mpuoOpecTd TEepBOHAYAIBHBIA OIBIT OpraHu3anuu cOopa JaHHBIX MpH
MIPOBEJIEHUH OITPOCa OOIIECTBEHHOIO MHEHMSI, OCYLIECTBIATh UX aHaJU3, IPEICTaBIATh
pe3ynbTaThl OMpPOCca B BUAE TAOIUIIbI, AUATPAMMBI;

* TPHOOPECTU OMBIT MPOBENCHUS CIyYalHBIX IKCIEPUMEHTOB, B TOM YHCIE C
IIOMOILIbIO KOMITBIOTEPHOTO MOJEIUPOBAHUs, UHTEPIIPETALIMU UX PE3Y/IbTATOB;

* HAyYUTbCA HEKOTOPBIM CHEIHAIbHBIM IpPHUEMaM pEIIEHUs KOMOMHATOPHBIX
3a/1ay.

T'eomempuueckue uzypot

Buvinycknuk nayuumcs:

® [10JIb30BaThCA SI3bIKOM TE€OMETPUU JJIi ONUCAHUS IMPEIMETOB OKPY’KAOILIETO
MHpa U UX B3aUMHOTO PACIOJIOKEHHUS;

® pacno3HaBaTh M M300pa)kaTh HA YepPTEKaX M PUCYHKAX TEOMETPUYECKHE (PU-
T'YpBI U UX KOH(UTYpaInu;

® HaxOJUTh 3HAYCHMS JIJIUH JIMHEHHBIX 3JIEMEHTOB (DUTYp U WX OTHOIICHHS, rpa-
aycHyro Mepy yriioB oT 0° no 180°, mpuMeHsis omnpeaesieHus, CBOMCTBA M IPU3HAKHU
buryp ¥ HX DBJIEMEHTOB, OTHOIIEHWS (uUryp (paBeHCTBO, MOAOOME, CUMMETPHH,
MOBOPOT, NapaJlIeNIbHbIN IEPEHOC);

® ONEpPUPOBATH C HAYAIBHBIMU MOHATUAMH TPUTOHOMETPHUH U BBIMOJIHATH JIE€MEH-
TapHbI€ onepanuu Haja PyHKIUSMU yTIII0B;

® pemiaTh 337a4M Ha JOKA3aTeIbCTBO, OMUPASICh HA U3YUYEHHBIE CBOICTBA (pUryp u
OTHOILIEHUI MEXIy HUMU U MTPUMEHSISI U3YUYEHHbBIE METO/IbI I0KA3aTEIIbCTB;

® pemarh HECJOXKHBIE 3a7a4d Ha IOCTPOCHHME, IPUMEHSST OCHOBHBIE AJITOPUTMBI
MOCTPOEHUS C TOMOILIBIO LIUPKYJIS U JINHEUKU;

e pemiaTth NPOCTEHIINE MJTAHUMETPUUECKUE 3a]]a4l B IPOCTPAHCTBE.

Buvinycknuk nomayuum 603M0MCHOCHD '

® OBJIAJICTh METOJAMM PEIICHUS 3a/lad Ha BBIUKMCICHUS M JI0KAa3aTelbCTBA!
METOJIOM OT TMPOTHBHOTO, METOJOM MOJ00UsI, METOAO0M Tiepebopa BapUAHTOB U
METOJIOM T€OMETPUUECKUX MECT TOYEK;

® MPUOOPECTH OMBIT MPUMEHEHUS aIre0pandeckoro U TPUTOHOMETPUUECKOTO
arnmapara u UJIel IBMKEHUS MPU PEIICHUHU T€OMETPUYECKUX 3314,

® OBJAJETh TPATUIIMOHHON CXEMOHM pemIeHHUs 3a7ay Ha MOCTPOCHHUE C MOMOIIBIO
LUPKYJIS U JMHEVKH: aHAJIN3, IOCTPOCHUE, JOKA3aTEIbCTBO U UCCIIEAOBAHHUE;

® HAy4YUTHCS PElIaTh 33Ja4d HA MOCTPOEHUE METOJOM TF€OMETPUUYECKOTO MECTa
TOYEK U METOJIOM M0100US;



® TpuOOPECTH OIBIT MCCIEAOBAHUS CBOMCTB IUIAHUMETpPHUYECKuX Quryp c rmo-
MOIUIbI0 KOMITBIOTEPHBIX IPOTPaMM,;

® TIpUOOPECTH OMBIT BBHIOJHEHHUS MPOEKTOB 1Mo TemaMm «l eomerpuueckue mpe-
oOpa3oBaHMsI Ha TIOCKOCTHY, «IlocTpoeHne oTpe3KoB mo GopmMyIiey,

® OMMCAaHUS PEAbHBIX CUTYyalluil Ha A3bIKE TECOMETPHH;

® peIlICHUS MPAKTUYECKUX 3a/lay, CBSA3AHHBIX C HAXOXKICHHUEM T'€OMETPUUYECKUX
BEJIMYMH (UCTIONB3YS MPU HEOOXOTUMOCTH CIIPABOYHUKU U TEXHUUYECKUE CPENICTBA);

® TIOCTPOCHUN T€OMETPUUECKUMHU MHCTPYMEHTAaMU (JIMHEWKa, yroJbHUK, [IUPKYJIb,
TPAHCIIOPTHUD).

Koopounamoi

Buvinycknuk nayuumcs:

* BBIUHUCIISITh JITMHY OTpe3Ka MO KOOPJIMHATAM €ro KOHIIOB; BBIYUCIATH KOOPIU-
HaThI CEPEANHBI OTPE3KA;

* UCIOJIb30BaTh KOOPJAMHATHBIA METOH ISl U3YUYEHHS] CBOMCTB MPSIMBIX U OKPYXK-
HOCTEM.

Buvinycknuk nonyuum 603moxncHocmy:

* OBJIaJIETh KOOPAWHATHBIM METOJOM pEUIEHUS 3aJad HAa BBIYUCIEHUA U JIOKa-
3aTeJIbCTBA;

* MPUOOPECTH ONBIT HCIOIB30BAHUS KOMITBIOTEPHBIX MPOrpaMM [IJIsl aHaIM3a
YACTHBIX CJIy4aeB B3aUMHOTO PACTIONOKEHUS OKPYKHOCTEU U MPAMBIX;

* IpUOOPECTH OMBIT BHITIOJIHEHUSI NPOEKTOB Ha Temy «lIpumeHeHune koopau-
HaTHOT'O METOJIa MPHU PEIICHUH 3a7a4 Ha BBIYMCIICHUS U JI0KA3aTEIbCTBAY.

Bexkmoput

Buinycknuk nayuumcesa:

* ONIEPUPOBATH C BEKTOPAMH: HAXOAUTh CYMMY U Pa3HOCTh JABYX BEKTOPOB, 3aJaH-
HBIX T€OMETPUYECKHU, HAXOANUTh BEKTOP, PABHBIA MMPOU3BEICHUIO 3aJaHHOIO BEKTOpA Ha
YU CJIO;

* HAXOAUTH JJIs1 BEKTOPOB, 3aJaHHBIX KOOPAUHATAMU: JUIMHY BEKTOPA, KOOPAWHATHI
CYMMBI M Pa3HOCTH JIByX W 0ojiee BEKTOPOB, KOOPAMHATHI MPOU3BEICHUS BEKTOpa Ha
YUCJIO, TPUMEHSA TPU HEOOXOAUMOCTH COUYETATEIbHBIA, MEPEMECTUTEIbHBIN U
pacnpeneuTENbHbIA 3aKOHBIL;

* BBIYUCIIATh CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, HAXOAUTH YrOJ MEXKIY BEKTO-
paMu, yCTaHABJIMBATh NEPICHANKYIIPHOCTD MPSIMBIX.

Boinycknuk noayuum 603mMoicHoCmb .

* OBJIQJICTh BCKTOPHBIM METOJIOM JUIsl PCICHUs 3ajad Ha BBIUMCICHHS W JIOKa-
3aTeNbCTBA,;

* MPUOOPECTH OIBIT BBIMOJIHCHUS MPOCKTOB Ha TEMY «IIPHMEHEHHE BEKTOPHOTO
METO/Ia IIPH PEIICHUH 3a]au Ha BEIYMCIICHUS U JOKA3aTCIIbCTBAY.



I11. COAEP KAHUE YYEBHOI'O KYPCA

AJI'EBPA
AJireOpanvecKue BbIPaKEeHUSA

bykBeHHbIE BbIpaK€HUs (BBIP@KEHUS C IEepeMEHHbIMU). UMcIoBOoe 3HaUYeHHE
OyKBEHHOro BbIpaxkeHHUs. JlomycTumble 3HaueHuss nepeMeHHbIX. lloacTaHoBka
BBIpXEHUI BMECTO nepeMeHHbIX. [IpeoOpa3oBanre OyKBEHHBIX BBIPAKEHHI Ha OCHOBE
CBOMCTB apupMeTHIECKHX AeicTBUil. PaBeHCTBO OyKBEHHBIX BbIpaxeHHH. T0XKIECTBO.

CreneHb C HAaTypaJbHBIM IOKa3aTeleM M ee cBoicTBa. OJHOWIEHBI U MHOIO-
wieHbl. CreneHb MHoOrowieHa. CIli0)K€HHE, BbIYWTAHHWE, YMHOKEHHE MHOTOYJIEHOB.
@OopMyJIbl COKPAILIEHHOTO YMHOKEHUS: KBaAPaT CyMMBI U KBaapar pasHocTH. Popmyiia
pa3zHocTu KBajpaToB. [IpeoOpazoBaHue LENOro BhIpaXXEHHsSI B MHOTO4WIEH. Pa3noxenue
MHOTOYJICHOB Ha MHOXWTEIW. MHOrowieHsl ¢ oxHOM ImepeMeHHou. KopeHb
MHoOrowieHa. KBagpaTHbld TpexdiieH; pas3joKEHHE KBagpaTHOrO TpexdjeHa Ha
MHOKUTEJIH.

AnrebOpandeckas apodb. OCHOBHOE CBOMCTBO anredpandeckoit npodu. CroxeHue,
BbIUUTAHUE, YMHOXKEHHUE, JelieHue anreOpanmueckux napoOeil. CTeneHbp C LEIbIM
[I0KA3aTeJIEM U €€ CBOWCTBA.

PanmonanbHble BbIpayKE€HUS U UX NpeoOpa3zoBaHus. JJokazaTenbCTBO TOKIECTB.

KBagparueie kopHu. CBoOiCTBa apU(pMETUUYECKHX KBAJAPATHBIX KOpPHEH M HX
MIPUMEHEHHUE K MPe0oOpPa30BAHUIO YHCIOBBIX BBIPAXKEHUI U BHIYMCIICHHSIM.

YpaBHeHus.

YpaBHeHue ¢ onxHou mnepeMeHHOW. KopeHb ypaBHeHns. (CBOMCTBA YHMCIOBBIX
PaBEHCTB. PAaBHOCHIIBHOCTD ypaBHEHHU.

JIuneitnoe ypaBHeHue. KBagpatHoe ypaBHeHHe: (popMylia KOpHEHl KBagpaTHOIO
ypaBHeHus. Teopema Buera. Pemienue ypaBHEHUN, CBOASALIMUXCS K JIMHEMHBIM U
KBaJpaTtHbIM. [IpuMepsl perieHnst ypaBHEHUN TPEThEW M YETBEPTOU CTeNeHU. Pelienue
APOOHO-pallMOHANIBHBIX YPaBHEHUI.

YpaBHeHHE C ABYMS IEpeMEHHbIMHU. JIMHEWHOE ypaBHEHUE C JABYMs IEPEMEH-
HBIMH, IPUMEPBI PELIEHUS] YPABHEHH B LIEJIBIX YUCIIAX.

Cucrema ypaBHEHUH C IByMs IepeMEHHbIMU. PaBHOCWIIBHOCTE cucteM. CHcTeMbl
IBYX JIMHEMHBIX YPAaBHEHHM C JBYMs IIEPEMEHHBIMH; PELICHHUE ITOACTAHOBKOU H
cinoxkeHueM. llpumepsl pemieHuss CHUCTEM HEIMHEMHBIX YpPaBHEHMM C  JBYMS
IIEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandecKuM CIocoooM.

JlekapToBbI KOOPJAUMHATHI Ha IIOCKOCTH. I'paduueckas nurepnperanus ypaBHEeHUsS
C AByMs nepeMeHHbIMH. ['paduk JTUHEHHOTO ypaBHEHUS C ABYMsS IE€PEMEHHBIMU;
YII0BOM KO3 (UIIMEHT NpsIMOM; YCIOBUE MapauieIbHOCTH TMpsAMbIX. ['paduku
MPOCTEUIINX  HEJIMHEWHBIX  YpaBHEHWI: mapaboyia, THmepOosia, OKPY>KHOCTb.
['padmyeckas MHTEpIpETALIMS CUCTEM YPAaBHEHUM C ABYMS NIEPEMEHHBIMH.

Hepasencrsa.

HucnoBble HEpABEHCTBA W HMX CBOMCTBA. HepaBeHCTBO € OJHOW IMEPEMEHHOM.
PaBHOCUIIBHOCTH HEpaBeHCTB. JIMHEHBIE HEPABEHCTBA C OAHOM nepeMeHHon. KBanpar-
Hble HepaBeHCTBA. CHUCTEMBI HEPABEHCTB C OJIHOM NTEPEMEHHOM.



DyHKUNHA
OcHOBHBbIC IOHATHSA.

3aBucuMocTH Mexay BenuuuHamu. [lonstue ¢pynkuuu. O6IacTh OnpeaeneHus U
MHOXXeCTBO 3HadeHu ¢GyHkuuu. CrocoObl 3amanus ¢yHkuud. ['paduk QyHkuu.
CaoiicTBa GyHKIIUH, UX 0TOOpaxkeHue Ha rpaduke. [Ipumepsl rpadgukoB 3aBUCUMOCTEH,
OTpaXaIOIUX peajbHbIC MPOIIECCHI.

YucsioBbie PYyHKIHU.

OyHKIMM, OMHUCHIBAIOIIME TMPSIMYI0 M OOpaTHYIO  MPOMOPLHUOHAIBHBIC
3aBHCHUMOCTH, UX Tpaduku U cBoiicTBa. JIuHeitHas QyHKIMs, ee rpa@uK U CBOMCTBA.
KBampatnunas Qynkums, ee rtpaduk u cBoiictBa. CreneHHble (QYHKIUHA C
HATYypaJbHBIMU MOKa3aTensiMu 2 u 3, ux rpaduku u cBoiicta. ['paduku pynkunu y = |
X1
YucioBble MOC/T€10BATEIHLHOCTH.

[lonsiTue 4YMCIOBOM  MOCJIENOBATEIBHOCTH. 3aJaHUE  [OCJIEJ0BATEIbHOCTU
peKyppeHTHOM dhopmyioii u GpopmyIoit N-ro yieHa.

Apudpmernueckas U reoMerpuueckas mnporpeccur. Dopmynsl N-ro  4ieHa
apu(pMeTHYECKON U reOMETPUUECKON MPOTrPEeCcCHil, CyMMbl NEPBBIX # 4ieHOB. M300pa-
KEHHE UIEHOB apU(PMETHUYECKOM U TEOMETPUYECKOM Mporpeccuii TOUYKaMu
KOODAWMHATHOM IIOCKOCTU. JIMHEWHBIM M 3KCIOHEHUHANbHBIM pocT. CIOXHBIE TPO-
I[EHTHI.

BeposiTHOCTH U CTATHCTHKA
OnucarenbHasi CTATHCTUKA.

[IpeacraBienre nNaHHBIX B BUJE TaOmul, auarpamm, rpadukos. CiydaitHas
M3MEHUYMBOCTh. CTaTHCTHUECKHE XapaKTEPUCTUKU Habopa JaHHBIX: cpeaHee apudme-
TUYECKOE, MEIMaHa, HanOoJblllee U HaUMEHbIlIee 3HaUeHUs, pa3max. [Ipencrasinenue o
BBIOOPOYHOM HCCIIEIOBAaHUH.

Ciyuaiinbie COOBITHSI M BEPOSAITHOCTD.

[TonsiTue 0 ciydailHOM OMNBITe W ClIy4ahHOM coObITHH. YacToTa ciydailHOTO
coObrtusi.  CTaTUCTUYECKHM TONXOJM K TOHATUIO BEPOSITHOCTU. BeposTtHOCTH
MPOTUBOIOJIOXKHBIX ~ COOBITUH.  JIOCTOBEpHBIE M HEBO3MOXXHBIE  COOBITHS.
PaBHOBO3MOKHOCTBH cOObITHH. Kntaccuueckoe ornpezesieHne BepOsITHOCTH.

KomoOunaropuka.
Pemienne KoOMOMHATOpHBIX 3agady mnepebopom BapuaHToB. KomOuHaTOpHOE
npaBuiio yMHOKeHUs. [lepectaHoBKM U (hakTOpHAlL.



I'EOMETPUA
OcHOBHBIE CBOMCTBA MPOCTEHIINX reoMeTpuYecKux Guryp

HauvanbHble nouatus mianumeTpun. ['eomerpudeckue ¢urypnl. Touka u mpsimasi.
Otpe3ok, nmmHa oTtpe3ka W €€ cBoictBa. Ilomymnockocts. I[lomympsimas. VYrod,
BEIMUYMHA Yyria u €€ cBoWcTBa. TpeyroiabHUK. PaBEHCTBO OTpE3KOB, YIUIOB,
TpeyroJibHUKOB. [1apaienbHabie npsmbie. TeopeMbl U T0Ka3aTENbCTBA. AKCHOMBI.
CMeKkHbIE H BePTHKAJIbHbIE YIVIbI

CMexXHbIE U BEPTHKAJIbHBIE YIIBI M MX CBOMCTBA. [lepneHAuKyIsipHbIE MpSMBIE.
buccekrpuca ymia u e€ CBOMCTBA.
IIpu3Haku paBeHCTBA TPEYIroJIbLHUKOB

[Ipu3Haku paBeHCTBA TPEYroOJbHUKOB. Menuanbl, OHCCEKTPUCHI U BBICOTHI
TpeyrojibHuKa. PaBHOOEIPEHHBIN TPEYTOIBHUK U €T0 CBOWCTBA.
CymMa yIiioB TpeyroJibHMKa

[TapamiensHble npsMble. OCHOBHOE CBOMCTBO INapajuIeNbHbIX NpsAMBIX. [Ipu3Haku
[apaJuIeIbHOCTH NpsMbIX. CymMMa yITIOB TPEYrOJbHUKA. BHENTHUI yros TpeyroJIbHUKA.
IIpu3Haku paBeHCTBA NPSAMOYIOJIBHBIX TPEYIOJIBHUKOB. PaccrosHue OT TOYKM 10
npsAMou. PaccTosgHue Mexay napajieabHbIMU MPSMBIMH.
I'eomerpuyeckne NocTpoeHUs

OxpyxHocTb. KacarenpHass K OKpykHoOcTH U €€ cBoicTBa. OKpYyKHOCTB,
ONMCAHHAS OKOJIO TpeyrosbHUKa. OKpYyKHOCTb, BIIUCAHHASI B TPEyroJbHUK. CBOMCTBO
CEPEANHHOIO TEPIEHANKYIsApa K OTpe3Ky. OCHOBHBIE 3aladyud Ha ITIOCTPOCHHE C
ITOMOIIIBIO IUPKYIIS U JINHENKH.
YerbIpexyroJbHUKH

Onpenenenue yeTelpexyroipHuka. [lapamnenorpamm u ero cBorcrtsa. lIpusHakn
napamienorpamma. IIpsismoyronsHuK, poM0, KBaapaT U ux cBoiicTBa. Teopema Paneca.
Cpennsas  smHMsA  TpeyroiapHuka. Tpameums.  CpemgHsa  JMHHMS — Tpamnenus.
[IponopuuoHanbHble OTpe3Ku. OCHOBHas 11eJlb — 1aTh ydarumces
CUCTEMAaTU3UPOBAHHBIE CBEICHUSI O YETBIPEXYTOJIbHUKAX U UX CBOMCTBAX.
Teopema Iludgaropa

CHHyC, KOCHMHYC M TaHI€HC OCTpPOrO yIjla HPSIMOYTIOJIBHOTO TpPEYTrOJIbHUKA.
Teopema Ilucdaropa. HepaBencTtBo TpeyronbHuKa. [lepneHauKymsip W HaKJIOHHAs.
CooTHOLIEHHE MEXIAy CTOPOHAMM W YIIJaMH B IPSAMOYIOJIBHOM TpPEYTOJIbHHKE.
3HauYEHMS CUHYCa, KOCHHYCA U TAHT€HCA HEKOTOPBIX YITIOB.
JlekapTOBbI KOOPAUHATHI HA MJIOCKOCTH

[IpsmoyronbHast cucTeMa KOOPAMHAT HA IUIOCKOCTH. KoopauHaTel cepenuHbl
orpe3ka. PaccrossHue Mexay TOYKamMu. YpaBHEHHUS NPSIMOM U OKPYKHOCTH.
Koopaunarel mnepeceuenus mnpsMbix. [paduk nuneitHoil Qynkuun. Ilepeceuenue
MPSIMBIX C OKPYXHOCTBIO. CUHYC, KOCUHYC, TaHTeHC yrioB oT 0° go 180°.
JABuxeHue

JIBrxeHue u ero cBorictBa. CUMMETPHUSI OTHOCUTEIBHO TOUKH U TIpsiMOi. IToBopoT.
[TapannensHbIN IepeHoc U ero cBoicTBa. [loHaTre o paBeHCTBE GUTYP.
BekTopsl

Bekrop. AbGconioTHas BelWYMHA M HampaBlIeHHE BEKTOpa. PaBeHCTBO BEKTOPOB.
Koopaunater Bekropa. CloK€HHE BEKTOPOB U €r0 CBOMCTBA. YMHOXKEHHUE BEKTOpA Ha
yucio (Komnuneapueie BekTopbl). CkaasipHOE MPOU3BEACHUE BEKTOPOB. YTOJI MEXKAY
Bekropamiu. (I[Ipoekuus Ha ock. PaznoxxeHne BeKTOpa Mo KOOPAUHATHBIM OCSIM).
JIBusKeHust




OTtoOpaxenue miuockocTy Ha ceOs. Ilonarue nBukenus. OceBas W IEHTpaJIbHAS
cumMmeTpud. [lapamnensHsiit iepenoc. [loBopot. Hanoxenus u ABUXeHUS.
006 akcuomax reomerpuu. becena o0 akcnomax reoMeTpuu.
HavanbHble cBeleHHs U3 CTEPEOMETPHM.

IIpenmer crepeomerpun. ['eomerpruueckue Tea 1 TOBEPXHOCTH. MHOTOrpaHHUKMU:
npu3Ma, napaiesaenunea, nupamMuaa» Gopmynsl 115 BBIYUCICHHUS UX 00beMOoB. Tena u
MMOBEPXHOCTU BpAIICHU: IWJIUHAID, KOHYC, cepa, map, GopMysbl AJIs BEIYUCICHHAS WX
IJIOIIA/Ie MOBEPXHOCTEN U OOBEMOB.

JIOTUKA U MHOKECTBA
Teopernko-MHOKeCTBEHHbIE IIOHATHS.

MHOXECTBO, 3JIEMEHT MHOXKECTBA. 3aJlaHW€ MHOXKECTB IEPEUHUCICHUEM
AJIEMEHTOB, XapaKTEPUCTUUECKUM CBOMCTBOM. CTaHAapTHbIE 0003HAYEHUS YUCIOBBIX
MHOkecTB. [lycroe MHOkecTBO U ero o0o3Hauenue. [loagmHoxecTBo. OObEeIMHEHUE U
[IEpECEUYECHNE MHOKECTB.

NtrocTpanyss OTHOLIEHUN MEXAY MHOXKECTBAMHU C IIOMOLIBIO JUarpaMm Juiepa -
Benna.

JIeMEHTBI JIOTHKH.

Onpenenenne. AxkcuoMbl M Teopemsl. JlokazarenbcTBO. JlOKa3aTenbCTBO OT
npotuBHoro. Teopema, oOpatHas nqanHoil. [Ipumep u KoHTpHIpUMEp.

[loHsiTHE O PaBHOCWIBHOCTH, CJIEIOBAHHMH, YIMOTPEOJEHUE JOTMYECKUX CBA30K,
eciu mo 6 mom u moJjibko 6 mom caydae, JOTUIECKUE CBA3KUA U, UL

MATEMATHUKA B UCTOPUYECKOM PA3SBUTUU

Uctopus dopmupoBanus TOHSATUS YHCIA: HaTypajbHblE dYHUCIa, JpoOH,
HEJIOCTaTOYHOCTh PAlMOHAJIBHBIX YUCEN JUISi T€OMETPUYECKUX H3MEPEHUM, Mppanuo-
HajbHBIe yucia. CrapuHHBIE cuCcTeMbl 3amucu uucenl. J[pobu B Baswmione, Erumre,
Pume. OTkpbiTHE necatTudHbiX ApooOeit. CTapuHHBIE CUCTEMBI Mep. [lecaTuunbie npodu
n Mmerpuueckas cucrema wmep. llosgBineHue oTpuuarenpHblXx yucenl W Hynsd. JIL
Marnauukui. JI. Ditnep.

3apoxnenue anreOpsl B Hempax apudMeTruku. An-Xope3mu. Poxnenne OyKBeH-
Hou cuMBosiMku. 11. @epma, @. Buer, P. Jlekapt. Mcropust Bompoca 0 HaXOXKIEHUU
bopmyn KopHEH anreOpanvyecKkux ypaBHEHH, HEPA3PEIIUMOCTh B paJUKanax ypaBHE-
HUi cteneHu, oosnbie yeteipex. H. Tapranes, [x. Kapnano, H. X. A6ens, 3. INanya.

N300peTenne meroga KOOPAMHAT, MO3BOJISIOLIEIO NEPEBOJUTH T'€OMETPUUYECKUE
00bekThl Ha s3bIK anreOpnl. P. Jlexapt u II. ®@epma. [lpumepsl pa3iuyHbIX CUCTEM
KOOPAMHAT Ha IJIOCKOCTH.

3anauva Jleonapnao ITuzanckoro (GuboHayum) o Kposukax, yucia dudonayuu. 3a-
J1aga O I1axMaTHOM JTIOCKE.

HcToku T€OpUM BEPOSITHOCTEN: CTPAXOBOE J1€y0, a3apTHbie Urpsl. I1. @epma u b.
[Tackainsb. A. beprymum. A. H. Konmoropos.

Ot 3emniemepus k reomerpun. [Iudarop u ero mkomna. danec. Apxumen. [Toctpoe-
HHE MPABUIIBHBIX MHOTOYTOJIbHUKOB. Tpuceknusa yrina. KBagparypa kpyra. YaBoeHue
ky0a. Ucropus umcna n. 3omoroe ceuenue. «Hawama» Epxmmpa. JI. Diinep. H. U.
JloGaueBckwuii. Mictopus nsitoro noctynara. CopusmMbl, TapaIoKCHI.



V. YHEBHO-TEMATHYECKOE INTAHUPOBAHHE C
OITPEAEJEHHUEM OCHOBHBIX BU/1IOB YYEBHOMU JAEATEJIBHOCTHU

Temamuueckoe nianupoeanue 7 Knacce

ABTOpCKAast KonuuecTBo
nporpamma Jannas padouas KOHTPOTBHBIX KonuuectBo
Conepxxanue y4eOHOro AT. Mepask nporpamma pabot 1o KOHTPOJIBHBIX
Matepuajia 34yacaB 4yacaB | 3yacaB | 44acaB ABTOPCKOM npgsga(l);Me
HeaeJa10 HeaeJar0 HeAeJa10 HeaeJr0 IporpamMme
Auredpa
I'maBa 1
JluneiiHoe ypaBHEHUE 15 17 16 18 1 1
C OJTHOM IEPEMEHHOMN
I 1apa 2 52 68 | 52 | 68 4 2
I{enbie BeIpaKeHUSI
Tiasa 3 12 18 | 12 | 18 1 2
DyHKIAN
I'naBa 4
CucreMbl J:I’I/IHCI\/JIHLIX 19 o5 19 o5 1 1
YpaBHEHUH C IBYMS
nepeMeHHBIMHU
[ToBTOpEHuE 1
CHUCTEeMaTH3aIus yaeOHOTro 7 12 3 7 1 1
MaTepuaiza
Bcezo no anzeope: 105 140 102 136 8 8+1 BBOXI
I'eomeTpus
2 yaca B HeJeJII0 2 yaca B HeJeJII0
I'nasa 1
Hpocreiurue 15 15 15 15 1 1
reoMeTpuueckue purypol
U UX CBOMCTBA
Inaa 2 18 18 | 18 | 18 1 1
TpeyroabHUKH
I'naea 3
[TapannensHbie IPSIMBIE. 16 16 16 16 1 1
CyMMa yIJioB TpeyrojbHHUKa
I'nasa 4
OKpY>XHOCTb U KPYT. 16 16 16 16 1 1
I'eomerprueckue
MTOCTPOCHUS
IToBTOpEHME U
cUcTeMaTHu3alus yaeOHOro 5 5 3 3 1 1
MaTtepuaa
Bcezo no zeomempuu: 70 70 68 68 5 5
Hmozo: 175 210 170 204 13 13+1




XapakTepuCTHKA OCHOBHBIX BU/IOB J1eSITEJIbHOCTH Y4eHHKA
(Ha ypoBHe y4eOHbIX JeiCTBUA)
7 KJIACC

Auredpa

Inaea 1. JIuHeiiHOe ypaBHEHHeE ¢ OTHOM MePeMEeHHOM

Pacnosnaéame uucnoBble BbIpRXKEHHS U BBIPAKEHUS C MIEPEMEHHBIMU, JTUHEHHBIC
ypaBHeHUs. [IpUBOIUTE IpUMEPHI BHIPAXKEHHM C TIEPEMEHHBIMU, TUHEHHBIX YpaBHEHUH.
CocTaBnsiTb  BBIpQKEHHE C MEPEMEHHBIMU IO YCIOBHUIO 3a7aud. BbINOIHATH
peoOpa3oBaHus BbIPAKCHUMN: MPUBOJUTH MOJOOHBIE CllaraeMble, PaCKpbIBaTh CKOOKHU.
HaxonuTe 3HaueHHE BBIPAKEHHS C TMEPEMEHHBIMU TMPU 3aJaHHBIX 3HAYCHUSIX
nepemMeHHbIX. KiaccudunupoBars anreOpandeckne BbIpakeHHs. ONHCHIBATH IIENIBIE
BBIPAYKEHUS.

Dopmynuposams  ONpPENENEHUE JHMHEHMHOro ypaBHeHUsA. Pemars nuHeitHOe
ypaBHeHHE B o0mieM Bujae. HHTepnpeTupoBarh ypaBHEHHE KaK MaTEeMaTHYECKYHO
MOZENb peanbHON cuTyanuu. ONUChIBaTh CXEMY pEIICHHS TEKCTOBOW 3aJauu,
MIPUMEHSTH €€ IS pEeLICHUS 3a/1a4.

I'naea 2. Llenbie BbIpaKeHUs

Dopmynuposams onpeoenenus: TOXIECTBEHHO PaBHBIX BBIPAKECHHM, TOXIECTBA,
CTEMEHH C HATypaJIbHBIM TOKa3aTesieM, OJHOWICHA, CTaHAApPTHOTO BHUA OJHOYJICHA,
ko3 puImenTa oJHOWIeHa, CTENEHNU OTHOWICHA, MHOTOWICHA, CTETICHU MHOTOWICHA.

Dopwynuposams  ceoticmea. CTEICHU C HATypallbHbIM IIOKa3arejieM, 3Haka
CTETCHHU.

Dopwynuposams npauia; N0Ka3aTeIbCTBA TOXKISCTB, YMHOXKEHHUSI OJTHOWICHA Ha
MHOTOYJIEH, YMHOKEHHUSI MHOTOUYJICHOB.

Jloxaszvieamb CBOWCTBA CTEMEHM C HATypaJibHbIM IOKa3aTejeM. 3alnuchiBaTh U
JIOKa3bIBaTh (POPMYJIbI: MPOU3BECHUSI CYMMbBI M PA3HOCTH JIByX BBIPKEHUN, PA3HOCTH
KBaJIPaTOB JIBYX BBIPKEHMUI, KBaJpaTra CyMMBbI U KBaJpaTa Pa3HOCTU JIByX BBIPAKEHUH,
CYMMBbI KyOOB U pPa3HOCTH KyOOB JIByX BBIPaKCHHI.

Bviyucnames 3HayeHHE BBIPAXEHUM C IEpeMEHHbIMHU. [IpUMeEHATH CBOWCTBa
CTENEHU JUIsi TPeoOpa3oBaHUs BHIPAKECHUN. BBIMONMHATL YMHOXKEHHE OJHOUWICHOB H
BO3BEJCHUE OJHOWICHA B CTE€NEHb. [IpUBOAUTH OJHOWIEH K CTaHIAPTHOMY BUJLY.
3anuchiBaTh MHOTOWIEH B CTaHAAPTHOM BHJE, OMNPEACNSITh CTENEHb MHOTOYICHA.
[IpeoOpazoBbIBaTh MPOW3BEACHUE OHOUYICHA M MHOTOWICHA; CYMMBI, Pa3HOCTH,
MIPOU3BEACHUS BYX MHOTOWICHOB B MHOTOUJICH. BBITIOMHATE pa3fioKeHHE MHOTOUJICHA
Ha MHOXHUTEIU CHOCOOOM BBIHECEHHSI OOIIETO0 MHOMKHTEIS 3a CKOOKH, CIIOCOOOM
IPYNIUPOBKU, 10 (opMyJaaM COKpAIIEHHOTO YMHOXEHUSI M C TMPUMEHEHUEM
HECKOJIbKUX CMoco0oB. Mcmonp30BaTh yKazaHHbIE NpeoOpa3oBaHUsi B Ipoliecce
pelieHus ypaBHEHUH, JOKa3aTeIbCTBA YTBEPIKICHUM, PEIICeHHUs] TEKCTOBBIX 3a]1a4.

I'naga 3. ®yHkuUM

Ilpueooums mpuMeEpHl 3aBUCUMOCTEM MexAy BelnyuMHamu. Pasznmuyare cpeau
3aBHCUMOCTEN (PYHKIIMOHAIbHbBIE 3aBUCUMOCTH.

Onucviéamv noHAMUsA: 3aBUCUMONW M HE3aBUCUMOM IEPEMEHHBIX, (QYHKLUY,
apryMenTa (yHKIMH; crocoObl 3amaHus ¢GyHKkuun. DopMylnHpoBaTh OMpPEICIICHUS:



obnactu ompeneneHuss (QpyHkuy, oOnacTu 3HadeHUM GyHKIUU, rpaduka Q(yHKINUH,
JUHEUHOU (PYHKIIUU, IPSIMOU MPOMOPIIUIOHATBLHOCTH.

Buviuucname 3HaueHne GyHKIWU 10 33JaHHOMY 3Ha4eHUIo aprymenTa. CocTaBisTh
Tabmuibl 3Ha4eHul QyHkuuu. Ctpouth rpadux ¢GyHKIUU, 3agaHHOM TabmuuHo. [lo
rpa@uky (QyHKIHMM, SBISIONICHCS MOAENIbI0 PpealbHOrO Tpoliecca, ONpeeisTh
XapaKTepUCTUKU 3Toro mpouecca. Ctpoutb rpaduk JIMHEHHONW (YHKUMUA U MPSAMOUN
MPOMOPIUOHATEHOCTH. OMUCHIBATH CBOMCTBA ATHX (DYHKITHIA.

I'nasa 4. Cucrembl JIMHEHHBIX YPAaBHEHUII ¢ IBYMS NepeMEeHHbIMH

IIpusooums npumepsvi: ypaBHEHHUS C JBYMs IEPEMEHHBIMH; JTUHEIHHOIO YpaBHEHHS
C JIByMsl IEPEMEHHBIMU; CUCTEMBI JIByX JIMHEWMHBIX YPaBHEHUW C ABYMS NEPEMEHHBIMU;
peanbHBIX MNPOLECCOB, ISl KOTOPBIX YpPaBHEHUE C ABYMS NEPEMEHHBIMH WM CUCTEMA
YPaBHEHUH C IBYMS IEPEMEHHBIMU SIBIISIFOTCS MAaTEMATHUYECKUMU MOJIETISIMU.
Onpenensite, SBISETCA JIM Napa YUCEN PEHIEHUEM [aHHOIO YpPaBHEHUS C JIByMs
MEPEMEHHBIMHU.

Dopmynuposams.:

onpedeneHus: PEUICHUs YpaBHEHHs C JBYMs MEPEMEHHBIMU; 4YTO 3HAUYUT PEIIUTH
ypaBHEHUE C JBYMs NEPEMEHHbIMH; rpauka ypaBHEHHs C JABYMS MEPEMEHHBIMU;
JIMHEHHOTO YPAaBHEHMS C JIByMsl IIEPEMEHHBIMU; PELICHUS CUCTEMbI YPABHEHUN C IBYMS
IIEPEMEHHBIMY;

c6éoticmea ypaBHEHUN C ABYMS IIEPEMEHHBIMU.

Onucvieamy: CcBONCTBAa rpaduka JUHEHHOTO YypaBHEHUS B 3aBUCUMOCTH OT
3HaYeHUM Ko3((PUIIMEeHTOB, rpad)uuecKril METOI PEIICHUS CUCTEMBI JBYX YPaBHEHUU C
JIBYMs [IEPEMEHHBIMHU, METOJ MOACTAHOBKUA U METOJ| CIOKEHHUS JIJISl PEIICHUS CUCTEMBbI
JBYX JIMHEHHBIX YPABHEHUU C IBYMsI IEPEMEHHBIMHU.

Cmpoums TpaduK JMHEHHOrO YypaBHEHUS C JABYMs II€peMEHHbIMH. Pemiarb
CUCTEMBI JIByX JJUHEHHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMH.

Pewamsb TexcToBBIE 3a7a4M, B KOTOPBIX CHUCTEMAa JIByX JIMHEWHBIX YPABHEHHH C
IBYMs NEPEMEHHBIMU SIBIISIETCS MaTEMaTHYECKONW MOJEIBIO PEAJBHOIO IpoLecca, U
MHTEPIPETUPOBATh PE3YJIbTAT PELIEHUSI CUCTEMBI.

I'eomerpusn

I'naga 1. TIpocreiimne reoMeTpuyecKue (pUrypbl M UX CBOMCTBA

IIpusooums npUMEpPHI TEOMETPUUECKUX PUTYD.

Onucweléamsb TOUKY, MPSMYIO, OTPE30K, JIy4, YTO.

Dopmynuposams onpeoenenusi. PaBHbIX OTPE3KOB, CEPEANHBI OTPE3Ka, PACCTOSHHUS
MEXIy JIByMs TOYKaMH, IONOJIHUTEIbHBIX JTydyel, pa3BEPHYTOro yria, paBHBIX YTJIOB,
OMCCEKTPHUCHl yria, CMEXKHBIX U BEPTUKAIbHBIX YIJIOB, MEPECEKAIOIIMUXCS MPAMBIX,
NEePNEHANKYJISPHBIX NPAMbBIX, TEPIECHINUKYISpa, HAKJIIOHHOW, pACCTOSTHUSL OT TOYKH J10
IIPSAMO.

Dopmynuposams  ceolicmea.; PACIONOKEHUS TOYEK Ha TMPSMOM, H3MEPEHHUS
OTPE3KOB U YIJIOB, CMEKHBIX U BEPTUKAJIBHBIX YIJIOB, MEPIECHIUKYJSPHBIX NPSMBIX;
OCHOBHO€ CBOWCTBO ITPSIMOM.

Knaccugpuyuposams yripl.



/loxaszvleams: TEOPEMBI O MEPECEKAIOIMIMNXCS MPSAMBIX, O CBOWCTBAX CMEXHBIX U
BEPTUKAIBHBIX VYTJIOB, O €IWHCTBEHHOCTHM MNPSIMOH, MEPIEHANKYISIPHON JaHHOU
(cmyyai, Korja Touka JISKUT Ha TAaHHOUW MPSIMOiT).

Haxooums nivHy OTpe3ka, TpajyCHYIO MeEpy Vyria, HCIOJb3ys CBOMCTBA HUX
U3MEPEHUM.

H3z00pasicams ¢ TOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB F€OMETPUUYECKUE (PUTYPBHIL:
OTPE30K, JIy4, YTOJI, CMEKHBIE U BEPTUKAIBHBIE YIJIbl, NEPICHAUKYIAPHBIE MPAMBIE,
OTPE3KHU U JIyYH.

llosachamp, 94TO TAaKOE AKCUOMA, ONIPEIIEIICHHUE.

Pewamy 3amaum Ha BBIUKUCICHHE M JI0Ka3aTEIbCTBO, MPOBOJS HEOOXOAUMBIE
JIOKA3aTENbHBIE PACCYXKICHUS.

I'naga 2. TpeyroibHuKHU

Onuceieams CMBICT TIOHATHS «paBHbIe (GUrypb». [IpUBOIUTE pUMEPHI PaBHBIX
uryp.

Hszo0pasicame ¥ HAXOIUTh HAa PUCYHKAX PAaBHOCTOPOHHHWE, PaBHOOEIPEHHEIE,
MPSAMOYTOJIbHBIE, OCTPOYTOJIbHBIE, TYIIOYTOJIbHBIE TPEYTOJIbHUKHU U UX 3JIEMEHTHI.

Knaccuguyuposams TpeyroJlbHUKU IO CTOPOHAM U yTJIaM.

Dopmynuposams onpeoeneHus: OCTPOYT'OJIBHOTO, TYIIOYT'OJIbHOTO,
MIPSIMOYTOJIBHOTO, PaBHOOEIPEHHOTO, PABHOCTOPOHHETO, Pa3HOCTOPOHHETO
TPEYTOJbHUKOB;  OUCCEKTPHUCHI, BBICOTHI, MEIMAHBI  TPEYrOJIbHUKA;  PABHBIX
TPEYTOJIBHUKOB; CEPEINHHOIO NEPIEHANKYIAPA OTPE3KA; IEPUMETPA TPEYTOJIbHUKA.

Dopmynuposams  ceoticmea: PABHOOEIPEHHOTO TPEYTrOJbHUKA, CEPEAMHHOTO
MIEPIICHIUKYJIAPA OTPE3KA, OCHOBHOTO CBOVWCTBA PABEHCTBA TPEYTOJIbHUKOB.

Dopmynuposams  NPUSHAKU: PABEHCTBA TPEYrOJbHUKOB, PaBHOOEIPEHHOIO
TPEYTOJIbHUKA.

/Jlokazvieamb TEOPEMBI. O €AMHCTBEHHOCTU NPSAMOW, MEPIECHAUKYJISIPHON TaHHOM
(cmydaif, Korja TOuYKa JICKHUT BHE JaHHOM TPSAMOi); TpU TMpPU3HAKA PABEHCTBA
TPEYTOJIbHUKOB; MPU3HAKH PaBHOOEIPEHHOTO TPEYTrOJIbHUKA, TEOPEMBI O CBOMCTBAX
CEpPEANHHOTO NIEPIICHANKYJIAPA, paBHOOEIPEHHOTO 17} PAaBHOCTOPOHHETO
TPEYTOJIbHUKOB.

Pasvsacnams, 4T0 Takoe Teopema, OMHMCHIBATh CTPYKTYpy TeopeMbl. OOBICHSTH,
KaKyl0 TEOpeMy Ha3bIBalOT oOOpaTHOM JaHHOW, B YEM 3aKJIIOYaeTCs METOJ
JIOKa3aTeIbCTBA OT MPOTUBHOTO. [[pUBOINTE IPUMEPHI KCTIOJIB30BAHMS ITOTO METOAA.

Pemrars 3a1aun Ha BBIYMCIIEHNE U JOKA3aTEIbCTBO.

I'naea 3. IlapannenbHblie npsaMbie. CyMMa yrijioB TPEyroJbHHKA

Pacnosznasams Ha yepTekax napajienbHbIC MPSMBIE.

N300paxxaTh ¢ MOMOIIbIO JIMHEWKHU U YTOJIbHUKA apalIeIbHbIE TPSIMBIE.

Onucwvieams yribl, 00pa3oBaHHbIC TIPU MEPECEUCHUH IBYX MPSIMBIX CEKYLICH.

Dopmynuposams onpedeneHus: TAPAIEIBbHBIX MPSMBIX, PACCTOSHUS MEXKIY
[1apajuIeNIbHBIMU IPSIMBIMU, BHEIIIHETO yIila TPEYTOJbHUKA, TUIIOTEHY3bI U KaTeTa.

Dopmynuposams ceoticmea: NApaJUICIbHBIX MPSAMBIX; YIJIOB, 00pa30BaHHBIX MpPH
IIEPECEUCHUH IMAPAJUICNIBHBIX NPSAMBIX CEKYyIIEH; CYMMBbI YIJIOB TPEYTOJbHHUKA;
BHEIIIHETO YIVIA TPEYrOJbHUKA; COOTHOLICHUM MEXIy CTOPOHAMH H YIJIaMU
TPEYTOJIBHUKA; IMPSMOYTOJIBHOTO TPEYTOJIbHUKA; OCHOBHOE CBOWCTBO IapajuICIbHBIX
IPSIMBIX.



Dopmynruposams NPUSHAKU: napajuieIbHOCTU NPSIMBIX, paBEHCTBA
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

/Jlokazvieams: TEOpEMbl O CBOMCTBaX MapauIeNIbHBIX MNPAMBIX, O CyMME YTIJIOB
TPEYTOJIbHUKA, O BHEIIHEM YTIJIe TPEYroJIbHUKA, HEPABEHCTBO TPEYTrOJIbHUKA, TEOPEMBI
O CpaBHEHUM CTOPOH U YIJIOB TPEYTOJbHUKA, TEOPEMbI O CBOWCTBAaX MPSAMOYTOIHHOTO
TPEYroJIbHUKA, TMPU3HAKK TMapauIeNIbHbIX TMPSIMBIX, PABEHCTBA MPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB.

Pewams 3a1aun Ha BBIYUCIIEHUE U IOKA3aTEJIbCTBO.

I'nasa 4. OxpyxHocTh 1 Kpyr. 'eomerpuyeckue nocrpoeHus

llosachamob, 94TO TAaKoE€ 3aJada Ha IOCTPOCHHME; T€OMETPUUECKOE MECTO TOYEK
(I'MT). IlpuBoaute npumepst [ MT.

H300pasicams Ha PHUCYHKaX OKPYKHOCTb M €€ DBJIEMEHThI; KacaTelbHYI K
OKPYXHOCTH; OKPY’KHOCTb, BIIMCAaHHYIO B TPEYI'OJBHHUK, U OKPY>KHOCTH, OINHCAHHYIO
0K0JI0 Hero. OnuChIBaTh B3aMMHOE PACIIOJIOKEHUE OKPYKHOCTH U ITPSAMOM.

Dopmynuposams onpeoenenus: OKPYKHOCTH, Kpyra, UX 3JIEMEHTOB; KacaTeJIbHOM
K OKPY)XHOCTH; OKPYKHOCTH, OIIMCAHHOW OKOJIO TpPEYrojbHUKA, OKPY>KHOCTH,
BIIMCAHHOW B TPEYTOJIbHUK.

Qopmynuposams  ceoucmea:  CEPEIUHHOTO NepHneHauKyisapa kak ['MT;
ouccekTpuchl yria kak I'MT; kacaTenbHON K OKPYXHOCTH; IHaMETPa U XOPJAbl; TOUKH
[IEPECEUCHNS]  CEPEAUHHBIX NEPHEHAUKYISAPOB CTOPOH  TPEYTOJbHUKA; TOYKH
nepecevyeHusi OUCCEKTPUC YIIIOB TPEYTOJbHUKA.

Dopmyruposamsv npu3HaKu KacaTeJIbHOM.

/Jlokazvieams: TEOPEMBI O CEPEIMHHOM MEPIECHIUKYISIPE U OUCCEKTpUCE yria Kak
I'MT; o cBoiicTBax KacaTelbHOW; OO0 OKPY>KHOCTH, BIIMCAaHHOH B TPEYTOJbHUK,
ONMCAaHHOM OKOJIO TPEYTOJbHUKA; NPUSHAKYU KACATEIIbHOM.

Pewamb 0CHOBHBIE 3a1a4M HA ITIOCTPOCHUE: ITOCTPOCHUE YIJIA, PABHOTO TaHHOMY;
IIOCTPOCHUE CEPEAVMHHOIO IEPIECHAMKYIISIpa JAHHOTO OTPE3Ka; MOCTPOCHUE IPSAMOU,
MPOXOASALIEH Yepe3 NTAHHYIO TOUKY U MEPIEHAUKYJISIPHON JaHHOU MPAMOM; OCTPOCHUE
OMCCEKTPUCHl TaHHOTO YIJIa; MOCTPOEHUE TPEYroibHHUKA MO JBYM CTOpPOHaM U YTy
MEXIy HUMH; IO CTOPOHE M ABYM MpWIECKAIMM K HEH yriaMm. Pemare 3agaum Ha
noctpoenne metogom ['MT.

Cmpoumb TPEYTOJIBHUK N0 TPEM CTOPOHAM.

Pewams 3anaun Ha BEIYUCIIEHUE, JOKA3ATENBCTBO U IIOCTPOCHUE.



TemaTuuyeckoe MJIaHMPOBaHue § KiIace

ABTopcKast Jannas padoyas Kon-Bo Kox-so
nporpamMma KOHTPOJIBHBIX
Coneprxanue y4eGHOT0 A.T. Mepasik nporpamMmma K"Ezggf;’*o"“ paGor 1o
. JTaHHOM
varepuata 3vacaB | 44yacaB 2,5 yaca 3yacaB Egzgg:fai; paboueii
Hel. He. B HeJ. Hel. nporpamme
[ToBTOpEHME Kypca i i 5 3 i 1
anreOpsl 7 Kiacca
I'naBa 1
PanmonansHbie 42 55 44 44 3 3
BBIPAXKECHUS
I'naBa 2
KBagparHsle KOpHH. 26 30 25 25 1 1
JleCTBUTENBHBIC YHCIIA
T1asa 3 24 36 26 26 2 2
KBagparssie ypaBHEHHS
[ToBTOpEeHuE N
cucTeMaTu3alus 13 19 5 4 1 1
yueOHOTO Marepuaia
Hroro no anreodpe: 105 140 102 102 7 7+1 BBOI
2yacaB | 1,54aca
2 yaca B HeJeJII0
HeaeJar B HEO.
I'nasa I 26 26 22 22 1 2
YeThIpEXyroNnbHUKH
I'nasa 2 12 12 16 16 1 1
[Tonobue TpeyroJbHUKOB
I'naeéa 3
Pemenne 15 15 14 14 1 2
MPSMOYTOIBHBIX
TPEYrOJbHUKOB
I'naea 4
MHOroyrojabHUKH. 12 12 10 10 1 1
[momanns
MHOTOYTOJIbHUKA
IToBTOpEHME U
cUcTeMaTHu3alus 5 5 6 6 1 1
y4eOHOro Marepuasia
HToro mo reomerpuu: 70 70 68 68 3) 7
Bcero: 175 210 170 170 12 14+1




8 KJIACC
AureOpa
IToBTOpeHne Kypca ajredpsnl 7 Kiaacca

Pemare nuHeitHOE ypaBHEHHE B 00IeM BHJE. BBHIUNCIATE 3HAYCHHUE BHIPAKCHUN
c mepeMeHHbIMU. [IpUMEHSATh CBOWCTBA CTENEHHW I TPeoOpa3OBaHUS BBIPAKEHHIA.
BBITIOTHATE YMHOYKEHHE OTHOYICHOB M BO3BEICHUE OJHOWICHA B CTENICHB. [[pUBOIUTH
OMHOYICH K CTAaHJAPTHOMY BHY. 3alMCHIBaTh MHOTOWICH B CTaHIAPTHOM BUJIE,
[IpeoOpa3oBbIBaTh TPOU3BEACHUE OJHOWICHA M MHOTOWICHA; CYMMBI, Pa3HOCTH,
MIPOU3BEACHUS IBYX MHOTOWICHOB B MHOTOUJICH. BBIMONMHITE pa3iokeHHEe MHOTOUJICHA
Ha MHOXXHUTEIHA CIOCOOOM BBIHECEHHS OOIIEro MHOXKHUTENS 3a CKOOKH, CIocoO0M
TPYNIUPOBKH, TO0 QopMyrTaM COKpalIEHHOTO YMHOXCHHUS W C TIPUMEHECHHEM
HECKOJIBKHUX CTIIOCOOO0B.

Buviuucniamo 3na4enne GyHKIIUW 1O 3aJaHHOMY 3Ha4eHUI0 aprymenTa. CoCTaBisiTh
Tabmuibl 3HaueHud QyHkuuu. Ctpouth rpaduk JHUHEHHOW QYHKIMU W MPSAMOUN
MPOMOPIIMOHAIBHOCTU. Pemiate cucTeMbl JBYX JIMHEHHBIX YpaBHEHUU C ABYMS
MepEMEHHBIMHU.

Pewamsb TexcTOBBIC 3a/7a4M, B KOTOPBIX CHUCTEMa JIByX JIMHEWHBIX YPAaBHEHHM C
JByMs TIEPEMEHHBIMU SIBIISICTCSI MAaTEMaTHUYECKOW MOJIENIbI0 PEaIbHOTO IMpollecca, U
UHTEPIPETUPOBATH PE3YJbTAT PEIICHUSI CUCTEMBI.

I'masa 1. PanuonajibHble BbIPAKEHUA

Pacnosnasames 11€nble  palMOHANbHBIC BBIPAXKEHUS, JPOOHBIC PpAIMOHAIBHBIC
BBIPAXKEHUS, PUBOAUTH MIPUMEPHI TAKUX BBIPAKEHUM.

Dopwuynuposames  onpedelieHus:  PALMOHATBHOTO  BBIPAKEHMS, JIOMYCTUMBIX
3HQUCHUWA  TNEPEMEHHOW,  TOXKIECTBEHHO  PAaBHBIX  BBIPAXKECHUH,  TOXKIECCTBA,
PaBHOCWIIBHBIX YPaBHEHHM, PAlMOHAJIBHOTO YPaBHEHHUS, CTENEHH C HYJIECBBIM
MoKa3areyieM, CTENEHU C IIEJIbIM OTPHULATENILHBIM IOKa3aTeJIeM, CTaHJIApTHOIO BHUJA
gucya, 00paTHOM MPOIOPIIMOHATEHOCTH.

Dopmynuposams ceolicmea: OCHOBHOE CBONCTBO pallMOHAILHON ApoOH, CBOMCTBA

o k
CTETIEHU C IIeJIBIM TIOKa3aTeseM, YpaBHEHUN, QYHKIIUN y = — .
n

Dopmynuposams npasuaa: CIOKEHUS, BBIYUTAHUS, YMHOXKECHHUS, JAeJIEHUs 1po0eH,
BO3BEICHUS IPOOU B CTEIEHb; YCIOBUE PAaBEHCTBA ApoOU HYNIO. /[oKasbléamb CBOMCTRA
CTEIECHH C LIEJIBIM ITOKA3aTEIIEM.

Onucweigams rpapuUUecKuil METOJT PEIICHHS YPaBHEHUIN € OJTHOM MePEMEHHOM.

llpumensams OCHOBHOE CBOMCTBO pallMOHAJIBLHOW JApOOM IS COKpAILCHUS
U ripeoOpazoBanus ApoOei. [IpuBoguTh Apobu k HOBOMY (0OIIeMy) 3HAMEHATEeo.
Haxomute cyMmy, pa3HOCTb, TMpPOU3BEIAECHHE M 4YacTHOE JpoOeil. BrImoaHATH
TOXKJIECTBEHHBIC TTPEOOPA30BaAHUS PAITMOHALHBIX BBIPAKCHHI.

Pewams ypaBHeHUs ¢ TIEpEMEHHOMN B 3HaMeEHATese Ipoou.

Ilpumenams CBOWMCTBAa CTENEHU C LEJNBIM IOKa3areieM sl MpeoOpa3oBaHMs
BBIPAXEHUUN. 3anucvléamp YUCiaa B CTAHIAPTHOM BUJIE.

K
Buvinonnsame noctpoeHue u yteHue rpaduka QyHKINN y = —.
n
I'naga 2. KBanparupie KOpHU. /[eHCTBUTEIbHBIC YHCJIA

Dopmynuposams onpedenenus: QyHKIHR Y = X
Cmpoums rpaduky GyHKImA Y = X2



Ynpowams BeIpaxkenus. Pemars ypaBHEHUA.

Dopmynuposams onpedesieHus: KBAAPATHOTO KOPHS W3 YHUCIa, apupMETUYECKOTO
KBaJIPAaTHOTO KOPHA M3 YHCIA, PABHBIX MHOXECTB, MOAMHOKECTBA, IE€PECECUCHUS
MHOKECTB, 00bETUHEHUSI MHOXKECTB.

Dopmynuposams  ceoticmeéa apUPMETUUECKOTO KBAJPATHOTO KOPHS, (QyHKUIHUU
y=+x.

/loka3zvieams cBOMCTBA apu(PMETHUECKOTO KBaAPATHOTO KOPHSI.

Cmpoums rpaduxy GyHKImH y=/x .

Ilpumenams moHATHE apU(PMETHUYECKOTO KBAJIPATHOTO KOPHS JUISI BBIUMCICHHS
3HAQYECHHUU BBIPAKCHUM.

Ynpowams Beipaxenusa. Pemars ypaBHeHUs. CpaBHUBAaTh 3HAYEHHUS BBIPAKECHUN.
BrinonssaTs npeodpa3oBaHue BHIPAKEHUN ¢ IPUMEHEHHUEM BBIHECEHHS] MHOXUTENS U3-
1OJ1 3HaKa KOPHS, BHECEHHE MHOXHUTEIS 1O/ 3HAK KOPHsI. BRIMOIHATE 0CBOOOXKAECHUE OT
MPPALMOHAILHOCTH B 3HAMEHATese JpoOH, aHaJIu3 COOTHOUIEHHH MEX]y YHCIOBBIMU
MHOXXECTBAMU U UX DJIEMEHTaMHU

Onucviéamy: TOHIATHE MHOXECTBA, JJIEMEHTa MHOXECTBA, CIOCOOBI 3aJaHusd
MHOXECTB; MHOJKECTBO HAaTypajbHBIX YMCEJ, MHOXXECTBO LIEJIBIX YMCEN, MHOYKECTBO
PAlMOHAJIBHBIX YHCEJN, MHOKECTBO JCHCTBUTENIBHBIX YHCEN U CBSI3HM MEXKIYy ITUMH
YUCJIOBBIMU MHOKECTBAMM; CBSI3b MEKIY OECKOHEYHBIMU AECATUYHBIMH JIpOOSMU U
PalMOHAIIBHBIMH, HPPALMOHAIIBHBIMYA YHCIIAMH.

I'nasa 3. KBagpaTrHble ypaBHeHHS

Pacnosnasams v npuBOAUTH IPUMEPBI KBAAPATHBIX YPABHEHUM Pa3IMYHbIX BUIOB
(TOTTHBIX, HEMOJHBIX, TPUBEAEHHBIX ), KBAAPATHBIX TPEXUICHOB.

Onucweigéams B 0011IEM BUJI€ PEUICHUE HEMOIHBIX KBaJAPATHBIX YPaBHEHHUIA.

Dopmynuposams  onpeoenenus: YpPaBHEHUS TIEPBOM CTENEHH, KBAJPATHOTO
YPaBHEHMS; KBaJpaTHOTO TPEXWIEHA, OUCKPUMHHAHTA KBaJAPAarHOTO YPAaBHEHUA U
KBaJIPAaTHOTO TPEXWICHA, KOPHA KBaJAPATHOIO TPEXUJIEHA; OMKBAaPATHOTO YPABHEHHUS.

Dopmynuposams ceolicmea KBANPATHOTO TpEXWICHA. Dopmyaupoeamv meopemy
Buera u o0parHyto el Teopemy.

3anucvieams W J0Ka3blBaTh (HOpPMYNly KOpHEW KBAJpaTHOTO YpaBHEHMS.
HccenenoBars KOIMYECTBO KOPHEW KBAJIPATHOIO YPABHEHMS B 3aBUCUMOCTH OT 3HAKA €TI0
JACKPUMHUHAHTA.

Jokazvieams meopemuvl: Buera (npsmMyr0o U 00paTHy0), O PpPa3lIOKCHHUH
KBaJ[PaTHOTO TPEXWICHA HA MHOXHTENIM, O CBOMCTBE KBAAPAaTHOIO TPEXUICHA
C OTPULATEIIBHBIM JUCKPUMHUHAHTOM.

Onucvieams Ha IpUMEPAX METOJ] 3aMEHbI IEPEMEHHON ISl pELIEHUST YPABHEHUIA.

Haxooums ¥OpHU KBaJpaTHBIX ypaBHEHUH paziuWyHbIX BUAOB. [IpumeHsTH
TeopeMy Buera u oOparHyio eii Teopemy. BBINOMHATH pa3ioKeHHE KBaJIpaTHOTO
Tp€XwieHa Ha MHOXuTenu. HaxoauTs KOpHM ypaBHEHUH, KOTOpPBIE CBOIATCS K
kBagparHbIM. COCTaBIATh KBAAPATHBIE YPABHEHUS W YPABHEHUSA, CBOSIIMECA K
KBaJPAaTHBIM, SBJISIIOIIAECS MaTEMATUYECKUMH MOJESIMA PEAJIBHBIX CUTYAIIUI

I'eomerpusn
I'nasa 1. YeTbIpEXyroabHUKH
Iloacuamp, 4TO TaKO€ YETBIPEXYTOJbHUK. ONUCHIBATh 3JIEMEHTHI YEThIPEX YT OJIbHUKA.



Pacnoznasams BbIyKIIble U HEBBIMYKIIBIE YETHIPEXYTOJIBLHUKH.

H306pasicams ¥ HaAXOIUTh HA PUCYHKAX YETHIPEXYTOJbHUKH PA3HBIX BUIOB U MX
AJIIEMEHTBHI.

Dopmynuposams onpedenerus: TapalJIeNIoOrpaMma, BBICOTHI MapajijIeiorpaMma;
IpsIMOYTOJIbHUKA, poM0Oa, KBaJipaTa; CpeIHel IMHUM TPEYTrOIbHUKA; TPANCIUU, BHICOTHI
Tpamnenuu, CpefHel JUHUM Tpareluuy; HEeHTPAIbHOrO yrila OKPY>KHOCTH, BIUCAHHOTO
yIJla OKPYKHOCTH; BHIUCAHHOTO U OMUCAHHOTO YETHIPEXYTOJIbHUKA.

Dopmynuposams  ceolicmea: TapajieorpaMma, MOpsIMOYTOJIbHUKa, poMoOa,
KBaJ[paTa, CpeAHUX JIMHUI TPEYroIbHUKA U Tpaneluu, BIUCAHHOTO yTjia, BIUCAHHOTO U
OMMCAHHOTO YEThIPEXYTOJIbHUKA.

Dopmynuposams  npusHaky! TapajjierorpaMma, MpsIMOYTOJIbHHMKA, poMoa,
BIMCAHHOTO U OMKMCAHHOTO YETHIPEXYTOJIbHUKA.

/Jlokazvieamsb: TEOPEMBI O CyMME YIJIOB YETBIPEXYTOJIBHUKA, O IPATyCHOM Mepe
BIIMCAaHHOTO YIja, O CBOWCTBAaX W MpHU3HAKax MapajuiesiorpaMma, MNpSIMOYTrOJIbHUKA,
pom0Oa, BIMMCAHHOTO U OMUCAHHOTO YEThIPEXYTOIHLHUKA.

IIpumensme V3y4eHHBIE ONPENECIEHUS, CBOMCTBA U MPU3HAKH K PEIIECHUIO 3aa4.

I'naga 2. Ilogo6ue TPEyroabLHUKOB

Dopmynruposams onpeoenerue MOJOOHBIX TPEYTOJIbHUKOB

Dopmynuposams ceolicmea: MEIUAH TPEYTOJIbHUKA, OMCCEKTPUCHI TPEYTOIbHHKA,
MEPECEKAIOIINXCS XOP/I, KACaTeIbHOM U CEeKYIIeH; npuzHaxu moao0us TpeyroabHUKOB.

Hokazvieamv meopemvr: daneca, 0 MPOMOPLUUOHATBFHBIX OTpPE3KaX, O CBOMCTBAX
MEINaH TPEYTrOJbHUKA, OUCCEKTPHUCHI TPEYTOJbHUKA; CB0UCMEA: TEPECEKAIOIMINXCS
XOpJ1, KacaTeIbHON U CeKYIIEH; npusHaxu moaooust TpeyroJbHUKOB.

IIpumenamo N3y4eHHBIE OMIPEICICHMSI, CBOMNCTBA U MMPU3HAKH K PEIICHUIO 3a/1a4.

I'naga 3. PemieHue NpsiMOYroJibHbIX TPEYTOJIbHHKOB

Dopmynruposams onpeoeieHus. CuHyca, KOCUHyca, TAHT€HCa, KOTAHTEHCA OCTPOTO
yIJia IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

Dopmynuposams  C80UCMBA: BBIPAKAIOIINE METPUUYECKUE COOTHOIICHUS B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE W COOTHOILICHHSI MEXIY CTOPOHAMH W 3HAYCHUSIMU
TPUTOHOMETPUUECKUX (PYHKITUI B IPSIMOYTOJILHOM TPEYTOJIbHUKE.

3anucvieams TpUroHOMETpUYECKHE (OPMYJIbI, BBIPAXKAIOIIUE CBI3b MEXKIY
TPUTOHOMETPUYECKUMH (QYHKIIUSIMU OJTHOTO U TOTO K€ OCTPOro yria.

Pewamwb npsMoyroyibHbIE TPEYTOJbHUKH.

Jloxasvleamsb: meopemy O METPUYECKUX COOTHOUIEHUSX B MPSIMOYTOJBHOM
TpeyrojibHuke, Teopemy Iludaropa; @opmynvi, CBI3bIBAIOINIME CHUHYC, KOCHHYC,
TaHT'€HC, KOTAHT€HC OJTHOTO M TOTO K€ OCTPOTO yTJIa.

Bvi6oOoums OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO M 3HAYCHUS CHHYCA,
KOCHHYCa, TAHT€HCa U KoTaHreHca Juist yraoB 30°, 45°, 60°.

Ipumernsmo N3ydeHHBIEC OMIPEACICHNUS, TEOPEMBbI U (POPMYIIBI K PEIICHUIO 3a/1a4.

I'nasa 4. Muoroyroiabauku. Ilnomans MHOroyroJibHuKa

lloacuamy, 4TO TaKoOE IJIOIIAb MHOTOYT OJIbHUKA.

Onucvléams MHOTOYTOJIBHHK, €rO 3JEMEHTHI; BBINYKJIBIE W  HEBBIITYKJIbIE
MHOTOYTOJIbHUKHU.



N300paxkaTh M HAxXOJIUTh HA PUCYHKAX MHOTOYTOJIBHUK W €ro 3JIEMEHTHI;
MHOT'OYT'OJIbHUK, BIIMCAaHHBIA B OKPY>KHOCTb, U MHOT'OYT'OJIbHUK, ONWCAaHHBIA OKOJIO
OKPY’KHOCTH.

Dopmynuposams onpeoeneHus: BIUCAHHOTO W OMHCAaHHOTO MHOTOYTOJIbHUKA,
IJIOIIA/IA MHOTOYTOJIbHUKA, PABHOBEIIMKUX MHOTOYTOJIbHUKOB.

Dopmynuposams 0CHOBHbIE CE0UCMEA THIOIAA MHOTOYTOJIbHUKA.

/Jlokazvieamsb: TEOPEMBI O CYMME YIJIOB BBITYKJIOrO N-yroJbHUKA, IUIOMIAAH
MPSAMOYTOJIbHHUKA, TUIOIIAIH TPEYTOJIbHUKA, MUIOIIAIH TPANELUH.

Ipumenamo N3y4eHHBIE ONPeIETICHHS, TEOPEMBI U (POPMYIIBI K PEIICHUIO 33124



TemaTnueckoe MIanHupoBanme 9 kiace

aporpamwa | s pabonan | Korwo |t
P 3vacaB | 4vacaB | 2,54aca 3yacaB Egzgg:fai; pabouei
Hel. He. B HeJ. He. nporpamme
[ToBTOpenue kypca anreOpsbl
- - 3 4 - 1
8 Kiacca
[rapa 1 21 | 26 | 20 25 1 1
HepasenctBa
[rapa 2 322 | 39 | 38 38 2 2
KBagparnunas Qynkius
I'naBa 3
DneMEeHTHI TPUKIATHOMN 21 27 20 26 1 1
MaTeMaTUKU
I'nasa 4
YucnoBbie 21 24 17 23 1 1
MOCJIEI0BATEILHOCTH
[ToBTOpEHUE N
cucTeMaru3alus yaeOHoro 10 24 4 20 1 1
Marepuaia
Bcezo no anzeope: | 105 140 102 136 6 6+1 BBOA
24yacaB | 1,5u4aca
2 yaca B HeJeJI0
HeaeJa10 B HEJ
Tnaga 1 17 | 17 | 16 16 1 1
Pemenue TpeyronbHuKOB
I'masa 2
[IpaBunbHbIE 10 10 9 9 1 1
MHOTOYTOJIbHUKH
I'naBa 3
€KapTOBBLI KOOPAUHATEI Ha 12 12 11 11 1 1
Hexap p
MIJIOCKOCTH
T'naea 4 15 | 15 | 12 12 1 1
Bexropsl
I'naBa §
I'eomeTrpuueckue 11 11 10 10 1
npeoOpa3oBaHus
HavanbsHbie cBEneHuUs 110 i i 5 5 ) 1
CTEpPEOMETPUU
IloBTOpEeHUE M 5 5 5 5 1 1
CUCTeMAaTH3aIus y4eOHOTro




Marepuaia

Bcezo no ceomempuu.

70

70

68

68

Hmoczo:

175

210

170

204

12

13+1

1




9 KJIACC
AureOpa
IToBTOpeHne Kypca ajaredopsl 8 kiacca

Ilpumensimp OCHOBHOE CBOMCTBO pallMOHAIILHOM JIpoOW JJIi  COKpAIlEHUs
u ipeoOpazoBanusa aApooOeit. [IpuBoguTh npoOu K HOBOoMY (OOIEeMy) 3HaAMEHATEIo.
Haxonuts cymMy, pa3HOCTb, MpOM3BEACHUE U 4YacTHOe JApobOeil. BrImoaHATH
TOXKJIECTBEHHBIC TTPEOOPA30BAHUS PAITMOHALHBIX BBIPAKCHHM.

Pewiams ypaBHeHHs ¢ IepeMEeHHOUW B 3HameHarese ApoOu. [IpuMeHsTh moHsATHEe

apu(pMETHIECKOTO KBAJPATHOTO KOPHS JJI BRIYUCIICHHS 3HAYCHUA BHIPAKCHHM.
BrimonasTh mpeobpa3oBaHre BHIPAKCHUN ¢ TPUMEHEHUEM BBIHECCHHS MHOXHUTEIS H3-
TOJT 3HAKAa KOPHS, BHECCHNUE MHOXKHUTEJS TI0J] 3HAK KOPHS. BRITIOTHATE 0CBOOOXKICHHUE OT
MPPAIMOHATIFHOCTH B 3HAMEHATEJE JPOOH.
Haxooums OpHU KBaApaTHBIX ypaBHEHUH pa3IHUHBIX BHUAOB. [IpuMeHATH Teopemy
Buera u o6parHyto eil Teopemy. BBINONMHATH pa3znoskeHUE KBAJIPATHOTO TPEXWICHA Ha
MHOXHUTENUM. HaxonuTh KOpHM ypaBHEHUH, KOTOpPBIE CBOJATCA K KBaJpaTHBIM.
CocrtaBnarh KBaJIpaTHbIE YPaBHEHUS W YpaBHEHHUA, CBOJSIIMECS K KBaJPaTHBIM,
SBIIAIONIMECS MAaTEMAaTUYE€CKUMHU MOJICISIMU PEAJIbHBIX CUTYaIUH.

I'naea 1. HepaBeHcTBA

Pacno3nasams n npUBOIWTH TPUMEPHI YHCIOBBIX HEPABEHCTB, HEPABEHCTB C
IIEPEMEHHBIMY, JINHENHBIX HEPABEHCTB C OHOW NEPEMEHHOM, JBOMHBIX HEPABEHCTB.

Dopmynuposams onpedenenusl: CPABHEHHS IByX YUCEN, PEIICHHS HEPAaBEHCTBA C
OJTHOM TNEPEMEHHOM, PaBHOCWJIBHBIX HEPABEHCTB, PEIICHUS CUCTEMBI HEPABEHCTB C
OJTHOM MEepeMEHHOM, 00IACTH ONPEIETICHUS BBIPAXKECHHUS.

Dopmynuposams c80UCMEA YUCIOBBIX HEPABEHCTB, CIIOKEHUS W YMHOKECHHS
YU CJIOBBIX HEPABEHCTB.

/loxazbieams: CBOWCTBA YHCIIOBBIX HEPABEHCTB, TEOPEMBI O CIOXKEHUU W
YMHOKCHUH YUCIIOBBIX HEPABEHCTB.

Pewamv nuHeliHbIE HEPABEHCTBA. 3aIlMChIBaTh PEIICHUS] HEPABEHCTB U UX CHCTEM
B BH/JI€ YHCJIOBBIX ITPOMEXKYTKOB, OObEAMHEHUS, IEPECEUEHUS YUCIOBBIX TPOMEKYTKOB.
Pemiate cuctemMy HEpaBEHCTB C OAHOUN nepeMeHHOM. OIleHUBATh 3HAYEHHUE BBIPAKEHUS.
N300paxkarb Ha KOOPAWHATHOW TPSIMON 3aJaHHBIE HEPABEHCTBAMHU YHCIIOBBIC
MTPOMEXKYTKHU.

I'naga 2. KBanparuuHasi pyHKIust

Onucvieams TOHATHE (QYHKIMH KaK TPaBHUJIA, YCTAHABIMBAIOIIECTO CBS3b MEXKIY
AIIEMEHTaMU JIByX MHOYKECTB.

Dopmynuposams onpedenienus. Hyls QYHKIHHA, TPOMEXKYTKOB 3HAKOMIOCTOSHCTBA
byHkuuu; QyHKIUMM, Bo3pacTaroiied (yObIBarolleil) Ha MHOXKECTBE; KBaJpaTUYHOU
(YHKITUY; KBAJAPAaTHOTO HEPABEHCTBA.

Dopmynuposams c8oticmea KBAAPATUIHON (PyHKITHH.

Dopmynuposams  npasuna TOCTPOCHUS TpadukoB (GyHKIUH C HOMOIIBIO
npeodpaszoBanuii Buaa f(x) — f(x)+a; f(x) — f(x + a); f(X) — kf(x). Cmpoums rpaduxu
byukIui ¢ moMoinko npeodpasosanuit Buga f(x) — f(x) + a; f(x) — fix + a); f(x) —
kf(x). Cmpoums rpaduk kBagparnunoit Gpyukiwn. [To rpaduky kBaapaTuuHOH QyHKIMH
ONMCHIBATH €€ CBOWCTBA.

Onucwvieams CXeMaTHIHOE PACIIONIOKEHHUE MapaboIbl OTHOCUTEIHFHO OCH abCInce B



3aBUCMMOCTM  OT  3Haka  crapuero  ko3pduuueHta ¢ JAUCKPUMHUHAHTA
COOTBETCTBYIOLIETO KBAAPATHOTO TPEXUJICHA.

Pewamsb xBampaTHble HEPABEHCTBA, UCIONB3YSd CXEMY PACTIOJIOKEHUS MapaboJibl
OTHOCHUTEJIBFHO OCH abCIucC.

Onuceigams TpadUUeCcKUil METOJl PEIICHUS] CUCTEMbl JIByX YpPaBHEHUU C AByMS
NEPEMEHHBIMM, METOJ MOACTAHOBKM M METOJ CIOKECHHS I PEUICHUS CHUCTEMBI JBYX
YpaBHEHUH C ABYMs IIEPEMEHHBIMU, OJJHO U3 KOTOPBIX HE SIBISIETCS JIMHEUHBIM. Pewamu
TEKCTOBBIE 33Ja4d, B KOTOPBIX CHCTEMa JABYX YPAaBHEHHH C ABYMS IE€PEMEHHBIMU
ABIIAETCSI MATEMaTUYECKOM MOJENBI0 pEeaJbHOIo MpOLECcca, W MHTEPIPETUPOBATH
pe3yapTaT pelIeHUs] CUCTEMBI.

I'naga 3. JyeMeHTHI NPUKJIATHOH MAaTEeMATHKH

Ilpusooums  npumepvi: MaTEMaTHYECKUX MOJIENEH pEalbHBIX CUTYallHid;
NPUKIAAHBIX 3aJla4; MNPUOMKEHHBIX BEJIMYUH, KCIOJIb30BaHUS KOMOMHATOPHBIX
MpaBUJ CyMMbl M TPOU3BENICHUS;, CIyYalHbIX COOBITH, BKJIIOYas JTOCTOBEPHbBIC U
HEBO3MOXHbBIE COOBITHS; OINBITOB C PAaBHOBEPOSTHBIMU MCXOAAMHU; MPEICTABICHUS
CTaTUCTUYECKUX JaHHBIX B BUJIE TaONHI], aAuarpamM, rpauUKOB; HCIIOJIb30BAHUS
BEPOSITHOCTHBIX CBOMCTB OKPYKAIOIIUX SBJICHUM.

Dopmynuposams  onpedeneHus: aOCOMIOTHOM MOTPENTHOCTH, OTHOCUTEIHHOM
MOTPEUTHOCTH, JIOCTOBEPHOTO COOBITHS, HEBO3MOXHOIO COOBITHS; KJIACCUYECKOE
ONPENIEIICHUE BEPOATHOCTH.

Dopmynuposams npasuna: KOMOWHATOPHOE MPABHIO CyMMbl, KOMOWHATOPHOE
IIPABUJIO ITPOU3BENCHUS.

Onucvigamy 3TaIbl PEMIEHUS MPUKIATHON 3aJa4N.

llosacuamo 1 3anUCHIBaTh POPMYIY CIOKHBIX MPOLEHTOB. [[pOBONNUTE MPOIIEHTHBIE
PacYETHI C UCIOJIB30BAHUEM CIIOKHBIX MTPOLEHTOB.

Haxooums TOYHOCTH TPUOMMXKEHHS TO0 Tabnuie NPUOIKEHHBIX 3HAYCHHM
BenM4MHBL. Vcmonbp30BaTh pasznuyHble (QOpMBI 3aMKCHU MPUOIKEHHOTO 3HAYCHUS
Benu4YMHBL. OlleHUBATh IPUOTMKEHHOE 3HAYCHNE BETUIMHBI.

1Ipo6odums OMBITHI CO CIydalHbIMU HcxoAaMu. [1osICHATE 1 3anuchiBaTh Gopmyty
HAXOXKICHHUSI YacTOThl CIydyalHOro coObITHs. ONHCHIBaTh CTATUCTHUYECKYIO OLEHKY
BEPOSITHOCTH CIy4alHOTO cOObITHS. HaxomuTh BEpOSTHOCTH CIIy4alHOTO COOBITHS B
ONBITaX C PABHOBEPOATHBIMU UCXOJIAMH.

Onuceléamp 3Tanbl CTATUCTUYECKOTO HcciienoBaHus. OdopMisaTh HHPOpPMAIUIO B
BUJIe TaOIuI[ U quarpamm. M3enekars nHpopmanuio U3 Tabnui u guarpamMm. Haxonuts
Y IPUBOJUTH MPUMEPHI UCIIOJIb30BAHUS CTATUCTUYECKUX XAPAKTEPUCTUK COBOKYITHOCTH
JAHHBIX: Cpe/IHee 3HaYEHUE, MOJia, pa3Max, MeiMaHa BHIOOPKHU.

I'nasa 4. YnciaoBble MOCJI€10BATEIHLHOCTH

Ilpusooums npumepsvl: MOCIETOBATEILHOCTEN; YUCIOBBIX IOCIEI0BATEIHLHOCTEMH,
B YAaCTHOCTH apU(METHUECKOW U TEOMETPUYECKON MPOrPEeCcCUil; HCIOIb30BAHUS
MOCJIEIOBATENILHOCTEN B PEAJIBHOM KU3HHU; 3a7a4, B KOTOPBIX PACCMATPUBAIOTCA CYMMBI
¢ OECKOHEYHBIM YHCJIOM CJIaraéMbIX.

Onucvigams: TIOHATHE TOCJEIOBATEIbHOCTH, 4YJI€HA IMOCIEA0BATENIbHOCTH,
crocoObI 3aJJaHus TTOCIIEI0BATEIHHOCTH.

Buviuucname 4dieHbl MOCIENOBAaTENIbHOCTH, 3aJaHHOW (OPMYJION N-rO 4jieHa WM
PEKYPPEHTHO.



Dopwynuposame onpedenenusi. apuPMETHUECKON MPOrpPeCcCUH, TeOMETPUYECKOMN
IPOrPECCHUM.

Dopmynuposams  ceéoticmea  YICHOB TEOMETPUUYECKOM H  apudMETHYECKOM
IIPOrPECCHU.

3aoasams apupMETUUECKYIO U TEOMETPUUYECKYIO IPOTPECCUU PEKYPPEHTHO.

3anucvieams U noscuams QOpMyIbl OOIIEro uieHa apuPMETHYeCKor u
re€OMETPUYECKON POTPECCHM.

3anucvisams U Ookazvieamv: GOPMYNBI  CyMMBI N TEPBBIX  YJICHOB
apu(mMeTHyecKkoil ¥ TeOMETPUUECKON MporpeccHii; GopMyibl, BEIPAXKAIOIINE CBOMCTBA
YJICHOB apu(hMETUIECKON U TE€OMETPUIECKOM MPOTPECCHiA.

Buviyucnams cymMmmy 0€CKOHEUHOM T€OMETPUUYECKON TIPOrPEeCcCuu, y KOTOpou | q | <
1. [IpencTaBisiTh OECKOHEUHBIE IEPUOTUIECKUE IPOOU B BUEC OOBIKHOBEHHBIX APOOECH.

I'eomerpusn

I'naea 1. PenieHue TpeyrojibHUKOB

Dopmynuposams onpeodenenus: CUHyca, KOCUHyCa, TAHI'€HCA, KOTaHI'€HCa yria OT
0° no 180°.

Dopmynuposams c6olticmeo CBSI3M JUIMH THArOHAJIEH U CTOPOH HapajuiesiorpaMma.

Dopmynuposéams W PA3bIACHATH OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO.
BbIuucisaTh 3Hau€HUE TPUTOHOMETPUUYECKOU (DYHKIIMH yTiia MO 3HAYEHHUIO OJHOU U3 €ro
3aJIaHHBIX (PYHKIUH.

Dopmynuposams W OKA3bIBATh TEOPEMBI: CUHYCOB, KOCHHYCOB, CIICICTBHUS W3
TEOPEMBI KOCHHYCOB U CHHYCOB, O IIJIOIIAIA ONMCAHHOTO MHOT'OYT'OJIBHUKA.

3anucvieams U 1OKa3bIBaTh (GOPMYIIBI JUIsl HAXOXKACHUS TJIOWAAN TPEYTOJIbHUKA,
pPaguyCcoB BIIMCAHHOM M OMMCAaHHOM OKPY>KHOCTEHN TPEYrOJIbHUKA.

Ipumenamo N3y4eHHbIE ONPENEICHHS], TEOPEMBI U (DOPMYJIBI K PELLIEHHUIO 3a/1au.

I'naga 2. IlpaBWiIbHBbIE MHOTOYTOJIbHUKH

losacHuamb, 4TO TaKOE UEHTP U UEHTPAIbHBIN YTOJI PABUIIBHOTO MHOTOYTOJIbHUKA,
CEKTOP M CErMEHT Kpyra.

Dopmynuposams onpeoesierue MPABUILHOTO MHOTOYTOJIbHUKA.

Dopmyruposams c8olcmea NPABUILHOTO MHOTOYTOJIbHUKA.

/loxaszvleamsb CBOWCTBA IPABUIIBHBIX MHOTOYT'OJIBHUKOB.

3anucvieams U pa3bICHATH POPMYJIbI IJTMHBI OKPYKHOCTH, TUIOIIAIN KpyTa.

3anucvieams ¥ 10Ka3bIBaTh (POPMYIIBI JJIUHBI AYTH, TUIOIIAANA CEKTOpa, (HOpMYIIbI
Il HAaXOXKJEHUS PAaJUyCOB BIMCAHHOW M OMNMCAHHOW OKPYKHOCTEH MPaBUIBHOTO
MHOTOYTOJIbHUKA.

Cmpoums C TIOMOUIBIO WHUPKYJST W JIMHEWKWA TPAaBUJIbHBICE TPEYrOJIbHUK,
YETBIPEXYTOJIbHUK, LIECTUYTOJIbHUK.

Ipumernsmo N3ydeHHBIC OMIPEACIICHUS, TEOPEMbI U (hOPMYIIBI K PEIICHUIO 3a/1a4.

I'naga 3. lekapToBBI KOOPAUHATHI HA MJIOCKOCTH

Onucwvigams NPSMOYTOJIBHYIO CHCTEMY KOOPJIMHAT.

Dopmynuposamy:  ONpeleieHUEe  ypaBHEHHUS  (QUIypbl, HEOOXOoIuMoe H
JI0OCTAaTOYHOE YCJIOBHSI MApaUIeIbHOCTH ABYX MPSMBIX.



3anucvieams W 10Ka3bIBaTh (POPMYJIBI PACCTOSHUS MEXKIY JIBYMS TOUYKAMH,
KOOPAMHAT CEPEIUHBI OTPE3Ka.

Bvigooums ypaBHEHHE OKPY)KHOCTH, OOIee ypaBHEHHE TIPSIMOHM, YpaBHEHHE
IPSIMOM € YTIIOBBIM KO3 (HUITMEHTOM.

Jokazvigams HEOOXOAMMOE W JIOCTATOYHOE YCIOBUS TapauIeTbHOCTH JIBYX
TPSIMBIX.

Ipumenamo N3y4eHHBIE ONPENETICHHS], TEOPEMBI U (DOPMYIIBI K PEIICHUIO 3a/1ad.

I'nasa 4. Bekropbl

Onucvieamy TOHATUS BEKTOPHBIX U CKaJSPHBIX BeNMWYUH. WImroctpupoBaTh
MOHSITHE BEKTOPA.

Dopmynuposams onpedenenus: MOIYJIsl BEKTOpa, KOJUIMHEAPHBIX BEKTOPOB,
paBHBIX BEKTOPOB, KOOPJIWHAT BEKTOpPA, CYMMBI BEKTOPOB, Pa3HOCTH BEKTOPOB,
IPOTUBOMNOJIOXKHBIX BEKTOPOB, YMHOXKEHHUS BEKTOpa Ha 4YHUCIO, CKaJIIPHOTO
MIPOU3BENIEHUSI BEKTOPOB;

Dopmynuposams ceolicmea; PABHBIX BEKTOPOB, KOOPAMHAT PABHBIX BEKTOPOB,
CJIOKEHHSI BEKTOPOB, KOOPAMHAT BEKTOpPA CyMMBI U BEKTOpa Pa3HOCTHU JIBYX BEKTOpPOB,
KOJUIMHEAPHBIX BEKTOPOB, YMHOXEHHSI BEKTOpa Ha YMCIIO, CKASIPHOTO MPOU3BEACHUS
JBYX BEKTOPOB, EPIEHANKYJISPHBIX BEKTOPOB.

Hokasvieams TeopeMbl: O HAXOXJICHMHM KOOPAMHAT BEKTOpa, O KOOpAMHATaX
CYMMBI W Ppa3HOCTH BEKTOPOB, 00 YCIOBUH KOJUIMHEAPHOCTH JBYX BEKTOPOB,
0 HaXOXJCHUUM  CKAIAPHOTO  TPOU3BENEHUS  JBYX  BEKTOpPOB, 00  yCIOBHUHU
NEPIECHIUKYISIPHOCTH.

Haxooums xocuHycC yTriia MeXIy ABYMs BEKTOPaMH.

IIpumensimy N3ydeHHbBIE OINPEIENIEHUs, TEOPEMBI U (POPMYJIBI K PEIICHUIO 33a4.

I'naga 5. I'eomeTrpuyeckne nmpeodpa3oBaHus

IIpusooums ipumepsl ipeodpazoBanus Guryp.

Onucvlieams  TpeoOpazoBaHusi (QUTyp: MapaUieIbHBI  TIEpPeHoC, oceBas
CUMMETpHUS, IICHTpaJIbHAS CHMMETPHS, TOBOPOT, TOMOTETHSI, MOJ00HE.

Dopmynuposams onpeodenienus: IBUKEHUS; PaBHBIX (PUTYp; TOUEK, CAMMETPUYHBIX
OTHOCUTEJIBHO TMPSMOM; TOYEK, CHUMMETPUYHBIX OTHOCHUTEIBHO TOYKU; (DUTYPHI,
HMMEIOIIEH 0Ch CUMMETPUH; (PUTYPBI, UMEIOIIEH LIEHTP CUMMETPHUU; MOAOOHBIX (DUTYD.

Dopmynuposams  c80UCMEA: NBWKEHUS, TMAPAILICIBHOTO IEPEeHOca, OCEBOM
CUMMETPHH, LICHTPATILHON CUMMETPHUH, TOBOPOTA, TOMOTETHH.

Jlokazvieams TEOpPEMBI: O CBOMCTBAX IMAPAUIEIBHOTO MEPEHOCA, OCEBOMU
CUMMETPUH, UEHTPAIbHOW CHUMMETPHUM, MOBOPOTa, TOMOTETHH, OO OTHOIICHHUH
MJI0IAEeH MOJOOHBIX TPEYTOJILHUKOB.

IIpumensimes N3y4eHHBIE ONPEAEIICHUs, TEOPEMbI U (POPMYIIbI K PEHICHUIO 3a/1a4.

HauanbHble cBeJleHUs M0 CTEpeOMeTPUM

Onucvigams TOHATHSA: TEOMETPUYECKOE TEJIO, COCEAHUE T'PaHU MHOTOIpPaHHUKA,
IJI0IIAa/Ib TOBEPXHOCTH MHOTOTPAaHHUKA, TPOTUBOJICKAIINE TPAHU MapaJuleienuIe/a.

Dopmynuposams  ONPEACIECHUSI: MHOTOIPAHHUKA, MPU3MbI, NPSMOW MPU3MBI,
MPAaBUJIBHOW MPU3MBI, NapajuleenuIena, MTupamMuabl, MPaBUIbHOW MUPAMUJIbI, BHICOTHI
IPU3MBI, BBICOTBHI TUPAMUJBI.

Pemrate 3agaun  Ha BBIYKCIICHHE: 3JIEMEHTOB NPU3Mbl M MHUPAMUJBI, IJIOLIAIA



MOJIHOM ¥ OOKOBOM MOBEPXHOCTU MPU3MBI ¥ TUPAMU/IBI.

Onuceigams nouamus: UWIUHAP, pa3BEPTKA LMIMHIApA, OOKOBas MOBEPXHOCTH
KOHYCa, pa3BEPTKA KOHYC.

3name GopMyIbL: TUIOMAAN MOJHON MOBEPXHOCTU IWJIMHJIPA, TJIOMAAN OOKOBOM
MOBEPXHOCTHU KOHYCA.

[IpuMeHATh U3ydeHHBIEC ONpe/IeTICHUs, TEOPEMbI U (POPMYIIBI K PEIICHUIO 3a]1a4.



Temarnueckoe MIAHUPOBAHUE MO IpeaMeTy «MareMarrnka) COCTABIEHO C Y4ETOM
IIEJIEBBIX OPUEHTUPOB U KOMIIOHEeHTa Paboueii mporpammel BocnuTanuss MbOY COII
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Kaacc | Ne Pazgesia, Ha3BaHue Kommnonent IIporpaMmmsl BocnuTanus
7 Auredpa
KJj1acce
Paznea 1. ® BOCIHTAHUE KYJIbTYPhl JIMYHOCTH, OTHOILCHHE
JIuHeliHOe ypaBHeHHe K MaTreMaTUKe KaK K 4YacTdh OOIe4YeOBEeYeCKOU
C OTHOY MmepeMeHHOM KyJAbTYpBl,  Wrparomieil  ocobyro  poiib B

00I1IeCTBEHHOM Pa3BUTHUH;

e (hopMupOBaHUE KYJIBTYpPbl BHIYUCICHUN;

® Da3BUTHE JIOTMYECKOTO W  KPUTHUYECKOIO
MBIIUICHUS, KYIbTypbl PEYH, CIIOCOOHOCTH K
YMCTBEHHOMY JKCIIEPUMEHTY;

e (opmupoBaHue KauyeCTB JIMYHOCTH,
0o0eCcrneunBaloMuX COIUATBHYI0 MOOWIBHOCTb,
CIIOCOOHOCTh ~ MPUHUMATh  CaMOCTOSITEIbHBIC
pelIeHus;

e (hopmupoBaHUE KayeCTB JIMYHOCTH,
HEOOXOJTUMBIX  YEJOBEKY [IJI  TOJHOIICHHOU
JKU3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIC
MaTeMaTU4YeCKOM  JesATEIbHOCTH: SCHOCTH M|
TOYHOCTHU MBICJIY, UHTYULINY;

® BOCIIUTHIBATh YBAXKECHUE K JIOCTHIKCHUSIM U
OTKPBITHSIM BEJIMKUX YYEHBIX MATEMATUKOB;

e (hopMupoBaHHE MPHUBBIYKM K CaMOMPOBEPKE,
MOAYMHEHNUS CBOUX JEUCTBUH ITOCTaBJIECHHOMU
3aj1aue, JOBEICHUS HauaTol paboThI 10 KOHIIA.

Pa3nen 2. e (opMupOBaHWE IIOHMMaHUS YpaBHEHHUS Kak

[esable BbIpakeHUus Ba)XHCHUIIIEM  MaTeMaTUYeCKOM  MOAEHHd  JJIsl
OMMCAHUS U U3YYEHHUS PA3HOOOPA3HBIX peallbHbIX
CUTYaLNi;

® IpUMCHEHHE  alapara ypaBHEHUW  JJis
pelieHrss Pa3HOOOpa3HbIX 3aJad M3 CMEXKHBIX

MPEAMETOB, IPAKTUKH;

® Da3BUTHE OCHOB JIOTUYECKOTO, 3HAKOBO-

CUMBOJIMYECKOTO u aJITOPUTMUYECKOTO

MBIIIJICHUS;

e (opmupoBaTh yMEHUS OMNpPEACNATH TOHSITHS,
co3/laBaTh O00OOIIEHHUs, YCTAaHABJINBATH AHAJIOTHH,
KJIaCCU(ULIMPOBATH;

e (opMupoBaHHWE yMEHUNU JIEWCTBOBATh IO

3aIaHHOMY aJITOPUTMY U KOHCTPYUPOBATh HOBBIE.




Paznea 3.
DOyHKIUU

e QopmupoBaHue (PyHKIMOHAIBHOM TPaMOT-
HOCTH;

e (opmupoBaHuME TOHUMAHUS (QYHKIHU KaK
Ba)KHEHIIEW  MareMaTHUYeCKOM  MOJEIH IS
OMMCAHHUS MPOLIECCOB M SIBJICHUI OKPY>KAIOIIETO
MHpA;

® npuMeHeHHe (YHKIHUOHAIBHOTO s3bIKA IS
OMMCAHUS U UCCIIENOBAHUS 3aBUCUMOCTEN MEXKITY
(bU3NYECKUMHU BETMYUHAMU;

® pa3BUTHE y o0yJaromuxcs YMEHUS
UCIIOJIb30BATh PA3JIMYHBIE S3bIKM MaT€MaTUKH
(ciIoBECHBIN, CHMBOJIMYECKUH, rpaduyecKuii);

® BOCIUTAHUE AKKypaTHOCTU IPU IMOCTPOCHHUH
rpaduKoB PyHKIIHIA.

Pa3nen 4.

CucreMbl JIHHEHHBIX
YPaBHEHMH C ABYMSI
nepeMeHHbIMH

e (GhopMupoBaHHE MPEACTABICHUN O MaTeMaTHKe,
KaK dYacTH OOIIEeUYeIOBEYECKON KYJIBTYPBI, O
3HAYUMOCTH MaTEeMaTHUKHU B Pa3BUTHH
UBWIM3ALMA U COBPEMEHHOTO O0IIIECTBA;

® pOJIb OTEUCCTBEHHBIX YUYEHBIX B CTAHOBJICHUH
HayKH MaTeMaTHKH,

e (opmMupoBaTh yMEHHUS OIPEACIATH TOHSITHS,
co3zlaBaTh 00OOIIEHUS, YCTaHABIMBATh AHAJIOTHU,
KJIaCCU(UIIPOBATH;

® BOCIIHTAaHWE Yy  yYalUXCd  yYCTOMYHUBOTO

HHTEpeca K U3YYeHHIO MaTeMaTHKH, TBOPYECKOTO

OTHOIIICHUS K y4eOHOM JESITENILHOCTH

MaTeMaTHYeCKOTO Xapakrepa.

RJ1accC

I'eomeTpus

Pazgea 1.

IIpocreiimmue
reoMeTpu4ecKue
(urypsi u ux cpoiicraa

® pa3BUTHE y 00y4aromuxcs MpPOCT-
PAHCTBEHHOTO BOOOpPaXXEHHSI U  JIOTUYECKOTO
MBIIIJICHUSI MYTEM CUCTEMAaTHYECKOTO HW3Y4YCHUS
CBOMCTB reoMeTpruyecKux (GUryp Ha IJIOCKOCTH;

® DA3BUTHE T€OMETPUUECKON UHTYULINH;

e (hopmupoBaHUE aOCTPAKTHOTO MBIIIJICHHUS;

® Pa3BUTHUE Y YyYAIIUXCS TPAMOTHOM YCTHOW H
MMICbMEHHOM peYH;

e (GopMUPOBATh OSCTETUYECKOE OTHOIICHHE K
MUpPY, BKIIOYash OCTETHKY ObITa, HAy4YHOTO W
TEXHUYECKOIO TBOPUYECTBA;

® BOCIIMTAHUE AKKypaTHOCTH, HACTOWYHMBOCTH U
OPraHU30BaHHOCTH pu MMOCTPOCHUU
T€OMETPUYECKUX YEPTEKEM.




Pasnen 2.
TpeyronbHuKu

e (GopMupoBaHuE MaTeMaTH4EeCKOIO CTHIIA
MBIIUICHUS, BKJIIOYAONIETO B CeOS WHIYKIHUIO |
JNEAyKIHUIo, O0000IIeHne U  KOHKPETU3AIUIo,
aHaqM3 W CHHTE3,  KJacCU(pUKAIUIO |
CHUCTeMaTU3aIlnIo, abCTparupoBaHKUe M aHAJIOTHIO;
® puoOpETeHNE HABBIKOB YETKOTO BBIMOJTHEHUS
MaTeMaTHYCCKHUX 3aIHCeil;

® BOCIHMTAaHUE TBOPYECKOTO CTHUJISl MBIILICHHUS,
BKJIIOYAIONMIETO B ce0sid cooOpa3suTeIbHOCTD,
HaOIIOIAaTeNIbHOCTh, XOPOIIYI MaMsTh, OCTPBIN
rnazomep, (haHTa3uio, BHUMATEILHOCTH;

® BOCIHTAHUE TIPUBBIYKM K CaMOMPOBEPKE,
MNOMYMHEHNUS CBOUX JEHUCTBHH ITOCTaBJIECHHOHU
3a/1aue, JOBEICHUS HauaToi paboThI 10 KOHIIA.

Pasnean 3.
MapanienbHbie
npsimMble.
Cymma yriioB
TPEYroJibHUKA

® (GopMHUPOBAHHUE Y YYAIIUXCS MPEACTABICHUS O
r€OMETPUM  KaK 4YacTH  OOIIEYEIOBEYECKOM
KYJIBTYPBI;

® 23JICKBATHO CaMOCTOSITEIIEHO OLICHUBATH
MPAaBUJILHOCTh BBINIOJIHEHUS JIEMCTBUSL U BHOCHUTH
HEOOXO/IMMbIE KOPPEKTUBBI B HCIIOJHEHUE, KaK B
KOHIIE JEUCTBHUS, TaK U TIO XOJIy €r0 peaan3aluu;

® BOCHHO-TIAaTPUOTHUYECKOE BOCIIUTAHUE
yYaIlUXCS: COOOIEHUE HCTOPUYECKUX JIaHHBIX,
MOKA3bIBAIOIINX POJIb YUYEHBIX — MATEMAaTUKOB B
YKpEIICHUH 000pOHHOM MOIIY HAIlIe CTPaHBbI;

® BKJIQJl OTCUYECTBEHHBIX YUYEHBIX B pa3BUTHUE
TE€OMETPHUH.

Pasnean 4.
OKpYKHOCTDH M KPYTI.
I'eomerpuueckue
NOCTPOCHUA

® pa3BUTHE y 00yyYaromuxcs poCT-
PAHCTBEHHOTI'O BOOOPaXXEHHUSI M  JIOTUYECKOTO
MBIIUIEHNS MYTEM CHCTEMATUYECKOTO W3yYEHHSI
CBOMCTB reOMeTpUUYECKUX (QUTYp Ha IIOCKOCTH;

® pa3BUTHE F'€OMETPUYECKON MHTYHIINH;

e (hopmupoBaHHE aOCTPAKTHOTO MBIIIJICHHUS;

® DA3BUTHE Y Y4YallUMXCs I'PaMOTHOM YCTHOM H
MMICbMEHHOM peyH;

e (opmMupoBaTh MHPOBO33pPEHUE, COOTBETCTBY-
I01l[€E€ COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU;

¢ (opmupoBaTh yMEHUue OCYULIECTBJISITh
KOHTPOJIb CBOEM JEATENBHOCTH B  IIpolecce
JNOCTH)KEHHUSI pe3yJIbTaTa;

® BOCIUTAHUE AKKypaTHOCTH, HACTOMYMBOCTH H
OpraHU30BaHHOCTH npu NOCTPOECHUHU
T€OMETPUYECKUX YEPTEKEM.

Anreopa




KJacc

Paznea 1.
PanuonajbHbIE
BbIPaKeHUS

e (GopMupoBaHHE MHTEpECA K U3YYCHHUIO TEMBI U
JKEJaHWE TMPUMEHSATh TMOJYyYCHHbIE 3HAHUS B
KU3HU;

e (GopMupoBaHue  yMeHus  (popmynHpoBaTh
COOCTBEHHOE MHEHUE;

e (opMUpOBaHME YMEHHUA IUJIAHUPOBATH CBOU
JIEUCTBUS B COOTBETCTBUU C YUEOHBIM 3aaHUEM;
® pPa3BUTHE HABBIKOB CaMOCTOATEIBLHON paloTHI,
TOTOBHOCTh K CamM000pa30oBaHUI0O M PEIICHUIO
TBOPYECKUX 3a7a4;

e (hopMupOBaHME OTBETCTBEHHOTO OTHOIIEHUS K
00y4eHMUIO;

e (opmupoBaHue yYMEHUS pPEACTaBIATh
pe3ynbTaT CBOEU AEATEIbHOCTH;

e (opMupoBaHHWE  YMEHUSI  KOHTPOJIUPOBATH

po1ece y4eOHOM 151 MaTeMaTU4€ CKOU
JESTENBbHOCTH;

e (opMUpPOBaHHE CIIOCOOHOCTH OCO3HAHHOTO
BBIOOpA 51 IIOCTPOCHUA JaJIbHENIIEn
VHJIMBU1yaJIbHOW TPACKTOPUH;

e (opmupoBanue YMEHUS COOTHOCHUTH

MOJIyYEHHBIN PE3YIBTAT C NOCTABIECHHOM LIETBIO;
® (opMHUpOBaHUE LEJOCTHOTO MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKU U OOLECTBEHHOW MPAKTUKH.

Paznen 2. KBagparHnble
KOPHH.
JleicTBUTEIbHBIE
yucja.

® BOCIMTAHUE KYJIBTYpPbl JUYHOCTH, OTHOIICHUE
K MaTeMaTHuKe KaK K 4YacTH oOIleueIoBeYeCKOn
KyJAbTYpBI,  Wrparomieil  ocobyro  poiib B
OOIIIECTBEHHOM Pa3BUTHH;

® (hopMupOBaHUE KYJIBTYpPbl BHIYUCICHUN;

® DA3BUTHE JIOTUYECKOTO W  KPUTHUYECKOIO
MBIIIUVICHUS, KYJABTYPHl pEYH, CIOCOOHOCTH K
YMCTBEHHOMY JKCIIEPUMEHTY;

e (opmupoBaHue KadeCTB JIMYHOCTH,
o0eCreunBaromMuX COIUATBHYI0 MOOWIBHOCTb,
CIIOCOOHOCTP ~ NPHHUMATh  CaMOCTOSTEIbHBIC
pEIICHUS;

e (hopmupoBaHUC Ka4yeCTB JIMYHOCTH,
HEOOXOMUMBIX  YEJIOBEKY JUIsl  TOJIHOIEHHOM
JKU3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIC
MaTeMaTUYECKOM  JICSATCJIbHOCTU: SCHOCTH M
TOYHOCTH MBICJIH, UHTYULINH;

e (hopMupoBaHHE IMPHUBBIYKM K CaMOMPOBEPKE,
NOJAYMHEHUSI CBOMX JEHUCTBUM IIOCTaBJICHHOM
3aj1aue, JOBEICHUS HauaTol paboThI 10 KOHIIA.




Pasnen 3.
KBagparubie
YPABHEHUs

e (GopMuUpOBaHME TIOHWMAHHUS YypPaBHEHUS Kak
BaXXHEUIIIEM MaTeMaTHYeCKOM  MOOeIu  JUId
OTHMCAaHUS W U3YYCHUS PA3HOOOPA3HBIX peabHBIX
CUTYyalluK;

® [IpUMECHCHME  anmapara ypaBHEHUW s
peleHusl pa3sHOoOOpa3HBIX 3ajad M3 CMEKHBIX
MPEIMETOB, TPAKTUKH;

® Da3BUTHE OCHOB JIOTMYECKOIO, 3HAKOBO-
CHUMBOJIMYECKOIO u aJTOPUTMHUYECKOTO
MBIIIICHUS

e (opMupoBaHHME yMEHUWU JIEUCTBOBaTh IO
3aJJaHHOMY aJITOPUTMY U KOHCTPYHUPOBATH HOBEBIE.

KJaccC

I'eomerpusn

Pasznen 1.
YeTbIpexyrojJbHUKH

® pa3BUTHE Y 00y4aOIUXCs MPOCTPAHCTBEHHOTO

BOOOpaXEHUs] M JIOTUYECKOTO0 MBIIUICHUS MyTEM

CUCTEMATHYECKOTO W3YYECHHUS CBONCTB

reOMETPUYECKUX (PUTYpP Ha MIOCKOCTH;

® Da3BUTHE I'€OMETPUYECKON UHTYULINY;

® (QopmupoBaHHe aOCTPAKTHOTO MBIIIICHUS;

® DA3BUTHE Y YYalUuXCsi I'PaMOTHOM YCTHOM H

IIICbMEHHON peun;

e (opMUpOBaThH YMEHHE OCYILECTBIIATH
KOHTPOJIb CBOEM JEATENBHOCTH B  IIpoLecce
JIOCTUKEHHUSI pe3yJIbTaTa;

® BOCIIMUTaHUE AKKYPAaTHOCTH, HACTOMYMBOCTH H

OpPraHU30BaHHOCTH npu MIOCTPOEHUN

rEOMETPUYECKHUX YEPTEKEN.

Paznea 2.
IMoxooue
TPEyroJbHUKOB

e QopMmHupoBaHHE  MaTeMaTUYeCKOro  CTHJIA
MBILUICHHS], BKJIIOYAIOIIETO0 B CE€0sl MHIYKUUIO U
JNEAyKIUIo, O0000IIeHne W  KOHKPETU3aluIo,
aHalu3 WU CHUHTE3,  KJacCU(UKAIUI U
CUCTEMaTHU3alMI0, a0CTparupoBaHUE U aHAJIOTHIO;
® 2a/ICKBATHO CaMOCTOSITEIILHO OLICHUBATh
IIPaBUJIBHOCTh BBIIIOJIHEHHS JEHCTBHAS U BHOCHUTH
HEOOXOJMMbIe KOPPEKTHUBBI B HCIOJHEHHUE, KaK B
KOHLIE JEHCTBUSA, TaK U [0 XOAY €ro peann3aluu;

e (opMUpOBATH yMEHUE UCII0JIb30BaTh
npuOOpeTEHHbIE  3HAHWMA B MPAKTHYECKOU
JEATEIIbHOCTH;

® MpUOOpPETEHHE HABBIKOB YETKOTO BBITOJIHEHHUS

MaTeMaTUYECKUX 3alUCe.




Paznea 3.

® BOCIIMTAaHHUEC TIPUBBIYKKM K CaMOIIPOBEPKE,

Pemienne MOJYMHEHUSI CBOUX JECUCTBUM NOCTaBICHHOM
NPSAMOYT0JIbHBIX 3a/iade, JOBEICHHS HA9aTON pabOThI 10 KOHIIA;
TPEYroJbHUKOB e (popmupoBaTh YMEHUE HCITOJIB30BaTh
NpUOOpEeTEHHBIE  3HAHWA B IPAKTHYECKOMN
JICATEIILHOCTH,
® BOCIIMTAaHUE TBOPYECKOTO CTWJISL MBIIUICHUS,
BKJIFOUAIOMIETO B ce01  COoOOpa3uTeIHHOCTD,
HaAOIIOIATeILHOCTh, XOPOIIYI0 IaMsITh, OCTPBIHA
rnazomep, (haHTa3ui0, BHUMATEILHOCTb.
Paznen 4. e (hopMUPOBAHHE Yy yYaIIUXCS MPEACTABICHUS O
MHOroyroJibLHHUKH. r€OMETPHUH KaK 4acTH OOIIeYeIOBECUECKOM HAyKU
Inomannb U KYJIbTYpHI;
MHOTI'0yT0JIbHUKOB e (popmupoBaTh YMEHHE HCIIOJIb30BaTh

npuoOpeTEéHHbIE  3HAHWA B MPAKTHYECKOU
JEATEIbHOCTH;

® BOCHHO-ITATPUOTHYECKOE BOCIIUTaHUE
YYaIMXCS: COOOIIEHHE HCTOPUYECKUX JaHHBIX,
ITOKA3bIBAOIINX POJIb YUYEHBIX — MATEMATHKOB;

® BKJIAJI OTCUYECTBEHHBIX YYEHBIX B Pa3BUTHUE
TE€OMETPHUH.

RJ1accC

Aure0pa

Pasnen 1. HepaBeHncTBa

® BOCIIMTAHUE KYJIBTYPbl JJUYHOCTH, OTHOIICHUE
K MaTeMaTHuKe KaK K 4YacTH oOIleueIoBeYeCKOn
KyJAbTYpBl,  Wrparomieii  oco0yr  poib B
OOIIIECTBEHHOM Pa3BUTHH;

e (hopMupOBaHUE KYJIBTYpPbl BHIYUCICHUN;

® DA3BUTHE JIOTUYECKOTO W  KPUTHUYECKOIO
MBIIIUICHUS, KYJABTYPHl pEYH, CIOCOOHOCTH K
YMCTBEHHOMY JKCIIEpUMEHTY;

e (opmupoBaHue KadeCTB JIMYHOCTH,
o0eCrneunBaromMuX COIUATBHYI0 MOOWIBHOCTb,
CIIOCOOHOCTh ~ MPUHUMATh  CaMOCTOSITEIbHBIE
pEIICHUS;

e (GhopmupoBaHUC Ka4yeCTB JIMYHOCTH,
HEOOXOMUMBIX  YEJIOBEKY JUIsl  TOJIHOIEHHOM
JKU3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIC
MaTeMaTUYECKOM  JICATCJIbHOCTU: SICHOCTH U
TOYHOCTH MBICJIH, UHTYULINH;

e (hopMupoBaHHE TMPHUBBIYKM K CaMOMPOBEPKE,
MNOJAYMHEHUS CBOMX JEHUCTBUM IIOCTaBJICHHOM
3aj1aye, JOBEICHUS HauaTol pabOoThI 10 KOHIIA.




Paznen 2.
KBagparuunas
byuxkuus

e GopMupOBaHWE TIOHUMAHUSA KBaJIPaTHIYHON
byHKIMM  UIsI pelIeHHs  pa3HOOOpa3HBIX
pEAIBbHBIX CUTYAIUN;

® pa3BUTHUE OCHOB JIOTUYECKOTO, 3HAKOBO-
CUMBOJINYECKOTO u AITOPUTMHUYECKOTO
MBIIILJICHUS;

e (GopMupoBaHue Ipe/ICTaBICHUS 0
MaTeMaTH4eCKOn HayKe Kak chepe
MaTeMaTH4eCKON e TENHbHOCTH, O €€ 3HAYMMOCTH
JUTSL pa3BUTHUS IMBUIM3AIIHH;

e (GopMupOBaHHE MHTEpECA K U3YUCHHUIO TEMBI U
KEJIaHWsI MPUMEHSATHh NMPUOOpPETEHHBIC 3HAHUS U
YMEHHS,

e (hopMupoBaHHWE yMEHUU JIEUCTBOBaTh IO
3aJIaHHOMY aJITOPUTMY U KOHCTPYHUPOBATh HOBBIC,
e (hopmupoBaHue (GYHKIIMOHAJIBHOU
I'PaMOTHOCTH;

® pa3BUTHE y 00yJaromuxcs yYMEHUS
UCIIOJIb30BAaTh PA3JIMYHbIC SI3bIKKM MaTeMaTUKU
(clIoBeCHBIN, CUMBOJIMYECKUH, rpaduIeCKUii).

Paznean 3.
DJIeMeHThI NPUKJIATHOI
MATEMATHKH

e (opMupoBaHUE IIEJIOCTHOTO MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO ~ COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH;

® DAa3BHUTHEC HABBHIKOB CAMOCTOSTEIIBHOM padOThI,
aHain3a CBOeH padoThI;

e (hopMUpOBaHHWE yMEHHUS OILICHUBaTh CBOIO
y4eOHYIO JICATEIILHOCTB; npuooOpeTarh
MOTHBAIIMIO K MPOIIECCY 00pa30BaHMS;

e (hopMHUPOBaHHWE YCTOMYHMBOIO M IIHPOKOTO
HMHTEpeca K crocodaM perieHus: Mo3HaBaTeIbHbIX
3a7a4 TMOJOXKUTEIBHOIO OTHOILICHUS K YpOKam
MaTEMaTHKH;

e (hopMUPOBaHHME HABBIKOB COTPYAHUYECTBA C
VUYUTEIEM U CBEPCTHHUKAMHU B Pa3HbIX Y4EOHBIX
CUTyallUsiX, ONpPEACICHHEe CBOEW COOCTBEHHOM
MO3HUIIYH.




Pa3nea 4.
YucaoBble
MocJae10BaTeJILHOCTH

e (GopMupoBaHUE MPEICTABICHUN O MaTeMaTHKE,
KaK dYacTh OOIIEYeIOBEYeCKOU KYIBTYPBI, O
3HAYUMOCTH MaTeMaTuKu B pa3BUTUH
UMBUJIN3AIMI U COBPEMEHHOTO OOIIECTBA;

® pPOJIb OTEYECTBEHHBIX YUYEHBIX B CTAHOBIICHHUH
HayKU MaTE€MaTUKHU;

® BOCIUTAHUE Y  YyYallUXCS  YCTOMYMBOTO
MHTEpeca K U3YYEHHI0 MaTEMAaTHUKH, TBOPYECKOTO
OTHOILICHHS K yueOHOMI NEATEIbHOCTH
MaTeMaTUYECKOTO XapakTepa.

e (opMupoBaHUE TIOHMMAHUS HEOOXOJUMOCTU
oOpa3oBaHUWs, BBIPAKEHHOW B TMpeoOiIaaHun
y4eOHO-TI03HABATEIbHBIX MOTHBOB u
MPEANOYTEHUM COIMAIBLHOTO CMoco0a OILICHKU
3HAHUI;

e (hopMupoBaHUE YMEHUS SICHO, TOYHO, TPAMOTHO
M3JIaraTb CBOM MBICIM B YCTHOM M NMHCHbMEHHOU
peur, MOHUMAaTh CMBICJI IOCTABJICHHOM 3a/1a4H;

e (GopMUpOBaHUE IIEHHOCTHOTO OTHOIIEHUS K
W3YYCHHIO U pe3yibTaraM 0Oy4eHHUsI.

KJI1accC

I'eomerpus

Pa3znea 1.
Pemienue
TPEYroJbHUKOB

® (QopmupoBaHue yYMEHHE MIPOSIBIISITH

ITOJIOXKUTEIIbHOE OTHOLLIEHUE K ypOKaMm

r€OMETPUH;

® (opMupoBaHUE aOCTPAKTHOTO MBIILICHUS;

® DA3BUTHE Y YYaIIMXCS TPAMOTHOW YCTHOW U

MICbMEHHOM PEYn;

® BOCIIMTaHUE AKKYPAaTHOCTH, HACTOMYHMBOCTH H

OpPraHU30BaHHOCTH npu MIOCTPOEHUN

rE€OMETPUUECKHUX YEPTEKEN;

e (opMupOBaHHE MHTEpeca K U3YUCHHUIO TEMbI U
JKEJIAHUSI TIPUMEHSATh NMPUOOpPETEHHBIE 3HAHUS U
YMEHHS;

e (opmupoBaTh YMEHUE HCII0JIb30BaTh
NpUOOpETEHHBIE  3HAHUA B MPAKTHYECKOUN
JEATEIIbHOCTH;

e (popMupoBaHue  yMeHuUd  (HopMyIHpOBaThH

cOOCTBEHHOE MHEHHE;

e (QopMupoBaHHe TOHUMaHUS HEOOXOAUMOCTH

o0pa3oBaHus, BBIPAKEHHOM B IMpeolialaHuu
y4eOHO-T03HABATEIbHBIX MOTHUBOB.




Paznen 2. IlpaBuiibHbBIE
MHOT0YT0JIbHUKH

e (GopMupoBaHuE MaTeMaTH4ECKOIO CTHIIA
MBIIIICHUS, BKJIFOUAIOMIETO B CeOsi MHIYKIHUIO H
JNEAyKIHUIo, O0000IIeHne U  KOHKPETU3AIUIo,
aHaqM3 W CHHTE3,  KJacCU(pUKAIUIO |
CHUCTeMaTU3aIlnIo, abCTparupoBaHKUe M aHAJIOTHIO;
® puoOpETeHNE HABBIKOB YETKOTO BBIMOJTHEHUS
MaTeMaTHYECKUX 3aIlNCEil;

® BOCIHUTAHUE TBOPYECKOTO CTHJIS MBIILJICHHUS,
BKJIIOYAIONMIETO B ce0d Cco0oOpa3uTeIbHOCTD,
HaOIIOIAaTeNIbHOCTh, XOPOIIYI MaMsTh, OCTPBIN
rnazomep, (haHTa3uio, BHUMATEILHOCTH;

® BOCIHTAHUE TIPUBBIYKM K CaMOMPOBEPKE,
MNOMYMHEHNUS CBOUX JEHUCTBHH ITOCTaBJIECHHOHU
3a/1aye, JOBEICHUS HauaTol paboThI 10 KOHIIA;

® pa3BUTHE T[IO3HABAaTEIBLHOIO  HMHTEpeca K
MaTeMaTHKE.

Pasnea 3.
JlekapToBbI
KOOPAMHATBI

e (opMHUPOBAHHUE Y YYAIIUXCS MPEACTABICHUS O
rEOMETPUM  Kak 4YacTh  OOIlEYEeTIOBEUECKOM
KYJIBTYPBI;

® BOCHHO-TIATPUOTHUYECKOE BOCIIUTaHUE
y4aluxcsi: COOOIIEHUE HCTOPUYECKUX JaHHBIX,
MOKA3bIBAIOIINX POJb YUYEHBIX — MATEMaTUKOB B
YKpEIUIEHUH 0O0OPOHHOW MOIIU HAIIeH CTPAHBbL;

e (hopMuUpOBaHUS YMEHHUS TUIAHUPOBATH CBOU
JIEUCTBUS B COOTBETCTBUU C YUEOHBIM 3aJaHUEM;
® BKJIaJl OTCUYECTBEHHBIX YYEHBIX B Ppa3BUTHE
re€OMETPHUH;

e (dhopmupoBaHUE YMEHUS paboTarh B
KOJJIGKTUBE WM  HaxOAuTh  CONNIACOBAHHBIC
pelieHus;

e (opmupoBaHue YMEHUS peACTaBIATh
pe3ynbTaT CBOEU AEATEIbHOCTH;

e (hopMupOBaHHE MHTEpPECA K U3YUYCHUIO TEMbI U
JKEJIaHUs MPUMEHSTh MPUOOPETEHHBIC 3HAHUS U
YMEHHUSI.

Paznean 4.
BekTopsl

e (GopMUpOBaHME HABBIKOB CaMOCTOSTEIHHOM
paboThI, aHalM3a CBOCH PabOTHI;

e (GopMUpOBaHUE [ETOCTHOTO MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKW U OOIIECTBEHHOW MTPAKTHKH,

e GopMHUpOBaHHME  YMEHUS  KOHTPOJHMPOBATH
MPOIECC CBOCH MaTeMaTUIeCKON ACSITEIbHOCTH,

e (GopMHUpPOBaHUE OTBETCTBEHHOTO OTHOIICHHS K
MOJIYYCHHIO HOBOW WH(OpMAaIMu, TOTOBHOCTh K
CaMOpa3BUTHUIO U CaMOOOpPa30BaHHIO HA OCHOBE




MOTHBALMU K 00yYEHHIO U O3HAHUIO;

e (QopmupoBaHue pEICTaBICHUS 0

MaTeMaTHIeCKOU HayKe KaK chepe

MaTeMaTU4ECKOH EATEIbHOCTH, O €€ 3HAYMMOCTH

JUISL pa3BUTHS TUBUIM3ALUHY;

e (opMUpOBaThH yMEHHE UCIOJIb30BaTh
npuoOpeTEéHHbIE  3HAHWA B INPAKTUYECKOU
JESITEIbHOCTH

Paznea 5.
I'eomeTpuyeckue
npeodpa3oBaHus

® (opMUpPOBaHUE OTBETCTBEHHOIO OTHOIICHHS K
YUEHUIO;

® pa3BUTHUE HACTOMYMBOCTH B  JOCTHKCHHUH
IIOCTABJICHHOW LIEIIN;

® [IOJIOKUTEIbHAS aJCKBaTHAs CaMOOIICHKAa Ha
OCHOBE 3aJIaHHBIX KPUTEPUEB YCIEIIHON y4eOHO
JESATEIBbHOCTH;

® (hopMUpPOBaHUE YMEHHUS OPUEHTUPOBATHCA Ha
aHaJIN3 COOTBETCTBUS pE3YJIbTATOB TpPeOOBaHUs
KOHKPETHOU y4eOHOH 3aauu;

® pa3BUTUE HACTOMYMBOCTU B  JOCTHKCHHUH
ITOCTABJICHHOM 1IENH.

Pa3nea 6.
HauyaabHble cBe1eHUA
10 CTepeoMeTpHuH

® (opMUpPOBaHUE TOTOBHOCTU K CAMOPA3BUTHUIO U
caM000pa30BaHUIO;

e (hopMuUpOBaHHME HABBIKOB COTPYIHHYECTBA B
Pa3HBIX YUEOHBIX CUTYyAITUSX.

e (opMupoBaHHE TIOHMMAHHUS HEOOXOJUMOCTU
oOpa3oBaHus, BBIPAXXEHHOW B MpeoOIaTaHUU
y4eOHO-TI03HABATEIbHBIX MOTHBOB U
MPEANOYTEHUH COIMAJIBLHOTO CMoco0a OILICHKHU
3HAHUI;

e (GopMuUpOBaHUE WHTEpECAa K HOBOMY YUEeOHOMY
MaTepuainy;

e (opMHUpPOBaHUE MATEMAaTUYECKON UHTYHUITUH.




