AHHOTaHHﬂ K paﬁoan nmporpamMmmam 110 MaT€eMaTHUKeE.
Pabouast nporpamma cocTaBjieHa Ha OCHOBE HOPMATHUBHBIX JJOKYMEHTOB:

Koncturynus Poccuiickoit @enepanmm.
®enepanbHblif 3ak0H 0T 29.12.2012 Ne 273-03 "O6 obpazosanuu B Poccuiickoit deneparmn.”

[TocranoBnenue IlpaBurensctBa PO ot 05.08.2013 Ne 661 «O6 yrBepxkaenun IlpaBwin
pa3paboTKyu, yTBEp)KICHUS (elepalbHbIX T'OCYIapCTBEHHBIX 00pa30BaTEeNIbHBIX CTaHAAPTOB U
BHECEHHsI B HUX U3MEHEHUI.
denepanbHblii rOCyIapCTBEHHBINH 00pa30BaTeIbHbIN CTaHIAPT OCHOBHOTO 0O0IIEro 0Opa3oBaHus,
YTBEPKJCHHBIN Npuka3oM Munucrepcrsa odpaszoBanus u Hayku Poccuiickoit deneparyuu ot 17
nexabps 2010 r. Ne 1897 (B pen. Ilpukaza MunucrepctBa oOpazoBanus u Hayku PD ot 29
nexabps 2014 1. Ne 1644, Ilpukaza MunucrepctBa oOpa3oBaHus W Hayku Poccuiickoit
@eneparyu ot 31 nexadps 2015 roma Ne 1577).
CanlluH 2.4.2.2821-10 "CaHuTapHO-3IHAEMHOJIOTHYECKHE TpeOOBaHUS K YCIOBUSM U
opraHmzalMu  oOydyeHHs B  OOIIEOOpa30BaTEeNbHBIX  YUPEXKIEHUAX',  yTBEpIKIECHHBIE
IIOCTAHOBJIEHUEM [ TTaBHOrO rocyaapCcTBEHHOIO CaHUTApHOroO Bpada Poccuiickon ®Penepanuu OT
29.12.2010 Ne 189 (B pen. [TocranoBnenus I maBHOro rocy1apcTBEHHOTO CaHUTApHOTO Bpaya PO
Ne 81 o1 24.12.2015).
[Tpuka3z MunucrepctBa obpazoBanusi U Hayku Poccuiickoit @enepauuu ot 31 mapra 2014 rona
No 253 o @enepanpbHOM TIepedyHe y4EOHHUKOB, PEKOMEHIOBAHHBIX  (IOMYIIEHHBIX)
MunuctepcTBoM 00pazoBaHus ¥ Hayku P® k ucronb30BaHHI0 B 00pa30BaTeIbHOM IPOLIECCE B
00111e00pa30BaTENbHBIX MIKONAX.
[Ipuka3 Muntpyna Poccum ot 18.10.2013 1. Ne 5441 (¢ wm3m. ot 25.12.2014 1) «OO6
yIBEpXKJIEHUH MpodeccuoHanbHoro crangapra «llegaror (memarormyeckas JesTEIbHOCTh B
cepe TOLIKOIBHOIO, Ha4aabHOIO O0IEro, OCHOBHOTO OOLIETro, CPEHEro 00Lero oopa3oBaHms)
(BocmiUTaTENb, YUUTEID))
3akon Pecny6muxu bamkoproctan ot 1 wuronst 2013 roma Ne 696-3 «O6 ob6pa3zoBaHuu B
Pecny6muke bamikoproctany.
[TpoTokon komnerun Munucrepcra odpazoBanus Pecriyonuku bamkoproctan Ne 4 ot 4.08.2017
.
Ycrapa MBOY COIII c. Kyrapun MP KyrapunHckuii paiion Pb;
I'onoBoro kanennapHoro yueoHoro rpagpuka Ha 2017-2018 yueOHslii rox.

IInanupyemble pe3ybTaThl.

IIporpamMMa mo3BOJIsIET AOOMBATHCA CIEAYIOIIMX pPE3YIbTaTOB OCBOEHMSI 00pa30BaTENIbHOMN
MIPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHUs:

JUYHOCmHbIE:
1)OTBETCTBEHHOTO OTHOIIEHUS K YYEHUIO, TOTOBHOCTHM U CHOCOOHOCTH OOY4YaloIIUXcs K
CaMOpa3BUTHIO U CaMOOOPA30BAHUIO HA OCHOBE MOTHBALIMU K O0YYEHUIO U MI03HAHUIO;
2)popmupoBaHusT KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIEHUHM W COTPYAHUYECTBE CO
CBEpCTHMKAMH, CTApIIMMH M MJIAAIIMMH B 00pa30BaTelbHOH, y4eOHO-MCCIEI0BATEIbCKON,
TBOPUYECKOM M IPYTUX BUIAX JIE€ATEIBbHOCTH;
3)yMeHusi SICHO, TOYHO, TPaMOTHO U3JlaraTh CBOU MBICIIM B YCTHOM M THUCBMEHHOM peyu,
MMOHUMAaTh CMBICII ITOCTABJIEHHOM 3a/1a4M, BHICTPAUBATh apTyMEHTALUI0, IPUBOJUTH IPUMEPHI U
KOHTP MPUMEPBHI;
4)repBOHAYANLHOTO TMPEJCTABICHUA O MAaTeMaTHYEeCKOM Hayke Kak cdepe uenoBedecKoi
NEeSITETLHOCTH, 00 3Tamax e€ pa3BUTHsI, O €€ 3HAYMMOCTH JIJISl Pa3BUTHS [IMBUIIU3ALINN;



5)KPUTUYHOCTH MBIIUICHUS, YMEHHUS PACIO3HABATh JIOTHUECKH HEKOPPEKTHBIE BHICKA3bIBAHWS,
OTJIMYATh TUTIOTE3Y OT (haKTa;

6)KpeaTHBHOCTH MBINUICHHUS, WHUIMATUBBI, HAaXOAYMBOCTH, AKTUBHOCTH TMPU pEIICHUH
apupMETUUYECKHUX 3a/1a4;

7)yMeHHsI KOHTPOJIMPOBATH MPOLECC U PE3YIbTAT YUeOHOH MaTeMaTH4eCcKoi JesiTeTbHOCTH;
8)bopmupoBaHus CMIOCOOHOCTH K SMOIMOHATHHOMY BOCTIPUSTHIO MaTEMaTHUYECKUX OOBEKTOB,
3a/1a4, peuIeHUH, pacCyKICHUH;

Memanpeomemmbple:

1) crmoOCOOHOCTH CaMOCTOSATENBHO IJIAHUPOBATh AJIbTEPHATUBHBIEC IYTH JOCTHXKCHUS IIEJeH,
OCO3HAHHO BBIOMpaTh Hanbosee F(h(PEeKTUBHBIE CIIOCOOBI PEIICHHUST YUEOHBIX U MO3HABATEIILHBIX
3aja4;

2) yMEHHS OCYILECTBISATh KOHTPOJIb 110 00pa3ily U BHOCUTh HEOOXOIMMBbIE KOPPEKTHUBBI

3) crmocoOHOCTH aJEKBaTHO OLEHMBATh MPABMIBHOCTh HIM OIMIMOOYHOCTH BBIOJHEHHUS
yueOHoI 3a/1auu, €€ 0ObEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ pelIeHHUS;

4) yMeHuss yCTaHaBIMBaTb IPUYMHHO-CJIEICTBEHHBIE CBA3M; CTPOMTH  JIOTUYECKHUE
paccyX/eHus, yMO3aKJIt0UeHUs (MHAYKTUBHBIE, IETyKTUBHBIE U MO aHAJOTUH) U BBIBOJIBL;

5) ymeHus co3daBaTh, MIPUMEHATh U MPEOOPa30BHIBATh 3HAKOBO-CUMBOJIMYECKHE CPEJNICTBA,
MOJIEJIM U CXEMBI JUIs pellleHusl yueOHbIX U MMO3HABATEIbHBIX 3a7ay;

6) pa3BUTUS CIIOCOOHOCTH OpPraHU30BBIBaTH Y4E€OHOE COTPYAHHYECTBO M COBMECTHYIO
NESITebHOCTh C YYUTENEM U CBEPCTHUKAMU: ONPEENATh 1IeJd, pacipenensaTh GyHKIUA U POIU
YYaCTHUKOB, B3aUMOJEHCTBOBaTh M HAXOJUTh OOIIME CHOCOObI padoThl; yMEHHs paboTaTh B
rpymIe: HaXoAUTh 00Illee pelIeHrne U pa3peniarh KOHQIUKTHI HA OCHOBE COIJIACOBAHUS MO3UIUI
U y4éTa MHTEPEeCcOB; CIyIIaTh MapTHEPA; GOPMYIMPOBATH, APTYMEHTHPOBATh U OTCTAaUBaTh CBOE
MHEHHUE;

7)bopmupoBanusi ydeOHOW M 00IE MOJb30BATEIbCKOM KOMIIETEHTHOCTH B OOJACTH
HCIIOIb30BaHMS HHPOPMAIIMOHHO-KOMMYHHUKAIMOHHBIX TexHosoruil (MKT — koMIeTeHTHOCTH);
8) mepBOHAYANBHOIO MPEACTABICHUA 00 HIEsIX M O METOAAaX MaTeMaTHKH Kak 00
YHUBEPCAIBLHOM SI3bIKE HAYKU U TEXHUKHU;
9) pa3BuTHs COCOOHOCTH BHJETh MaTeMaTHYECKYyIO 3a/ady B JIPYruX AUCLUIUIMHAX, B
OKpYKAIOIIEH KU3HU;
10)ymeHHs HaXOUTh B PA3IUYHBIX UICTOYHMKAX HH(OPMALIHIO, HEOOXOIUMYIO ISl PELICHUs
MaTeMaTH4YEeCKUX MpoOsieM, U MPEACTaBIsATh €€ B MOHATHOM (opme; MpUHHMAaTh peElIeHHEe B
YCJIOBUSIX HEMOJIHON U N30BITOYHOM, TOUHOW U BEpOATHOCTHON MH(OPMAINH;
11)ymeHust MOHUMATh M UCIOJIB30BaTh MAaTEMAaTHUYECKUE CPEICTBA HATTISIIHOCTH (PUCYHKH,
YEePTEkKH, CXEMBI U Jp.) I WILTIOCTPALlUH, HHTEPIPETalluY, apryMEHTAIIH;
12)yMeHusi BBIABUTATH THUIOTE3bl MPHU pEUIeHHH YYeOHbIX 3aJad M TMOHUMaHUs
HEOOXOIMMOCTH MX MPOBEPKHU;
13)noHMMaHusl CYIIHOCTH aJTOPUTMUYECKUX TPEANUCAHUNA U yMEHHs JeCTBOBaTh B
COOTBETCTBHH C IIPEUIOKEHHBIM aJITOPUTMOM;

14)ymMeHust caMOCTOSITENILHO CTaBUTh 1I€TH, BBIOMPATh M CO3/aBaTh arOPUTMBI ISl pEHICHUS
y4eOHBIX MaTeMaTHUECKUX MPOOIIeM;

15)cnocobHOCTH MIaHUPOBATh U OCYILIECTBIATH JAESTEIbHOCTh, HAIIPABICHHYIO Ha pellleHue
3a]1a4 UCCIIEZ0BATENIBCKOTO XapaKTepa,

npeomemmnule:
1) ymenue paboTaTh C MaTeMaTHYECKUM TEKCTOM (CTPYKTYpPHpPOBAaHUE, W3BICUCHHE
HeoOXoquMoW MH(OpMalMKM), TOYHO U TPaMOTHO BbIpaXKaTb CBOM MBICIM B YCTHOH H
IIMCbMEHHOW pe4d, NMPUMEHSIS MAaTEMATUYECKYI0 TEPMUHOJIOTHUIO M CHUMBOJMKY, MCIIOIb30BaTh
pasiauuHble S3bIKM MaTeMaTUKH (CJIOBECHBIM, CHMBOJIMYECKUH, Trpaduueckuii), pa3BUTHS
COCOOHOCTH 0OOCHOBBIBATH CYXKJIEHHS, TPOBOJUTH KIacCU(UKAIIHIO;



2) BrnajeHue 0a30BbIM MOHATUIHBIM anmapaTtoM: HMMETh HPEACTaBICHUE O YHCie, Ipodu,
MPOLEHTaX, 00 OCHOBHBIX T'€OMETPHUUECKHX O0ObeKTax (TOouka, ImpsiMasi, JJOMaHas, yroj, MHO-
TOYTOJbHUK, MHOTOTPAaHHHMK, KpYT, OKPY)XHOCTb, IwIap, cdepa u 1p.), (HOpMHPOBAHUSL
MPEJICTaBICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIbHOM MUPE M Pa3IUYHbIX CIIoco0ax
UX U3y4ECHUS,

3) yMmMeHHe BBIIOJHATH apudmernyeckue MnpeoOpa3oBaHUsI PALMOHAIBHBIX BBIPAXKECHUMH,
OPUMEHATh WX S pelleHus] y4eOHbIX MaTeMaTH4eCKHMX 3ajJad M 3ajad, BO3HMKAIOUIUX B
CME)XHBIX YU€OHBIX MPEIMETax;

4) yMeHus N0JIb30BaThCs U3YUYCHHBIMH MaTeMaTH4eCKUMHU (hOpMylamMH,

5) 3HaHHS OCHOBHBIX CIIOCOOOB NPEJICTABICHUS U aHAIN3a CTATUCTUYECKUX JAHHBIX; YMEHHS
pelarTh 3a7a4u ¢ IOMOUIbIO epedopa BCeX BOZMOXKHBIX BapUAHTOB;

6) yMeHHEe NPUMEHSATh W3YYEHHbIE MOHATHUS, PE3YIbTaTbl U METOIbl MPHU pPEUICHUH 3aJay U3
pa3IM4YHBIX pPa3feNioB Kypca, B TOM YHCIE 3a1ay, HE CBOMALIUXCA K HENOCPEIACTBEHHOMY
IIPUMEHEHHUIO U3BECTHBIX AJITOPUTMOB.

Coneprkanue y4eOHOro MmarepuaJia.
S kiace

1.IloBTOpEeHue (4 yaca)

2. HatypanbHble yncjaa 1 mkajsl (16 yacos)

Oo6o3HayeHue HaTypalbHbIX uucen. OTpe3ok, JuMHa oTpe3ka. TpeyrombHuk. Ilmockocts,
npsmasi, 1y4. Llkansl 1 koopauHaTel. MeHbIne uiu 0oJbIie.

OcHosnass yenp — CUCTEMATHU3UPOBATh W OOOOIIUTH CBEIEHHUS O HATYPAJIbHBIX YHCIIAX,
MOJIYYCHHBIE B HAYaJIbHOM IIKOJIE; 3aKPEMUTh HABBIKM TOCTPOCHUS M HM3MEPEHHUS OTPE3KOB.
Pa3BuBaromue 3amgaun.

3.Ci10’keHHe M BBIYMTAHME HATYPAJIbHBIX uyncen (21 gac).

CrnoxxeHre HaTypajbHBIX YUCEI M €ro CBOMCTBA. BblunTtanue. PemnieHue TEKCTOBBIX 3aad.
UwucnoBele U OyKBEHHBIC BBIpaKCHHS. ByKBEHHAasi 3amUCh CBOWCTB CJIOKEHHS W BBIYUTAHUS.
VYpaBHenue. PazpuBaroniue 3agayu.

OcHosHas yenb — 3aKPENUTh U PA3BUTh HABBIKU CIIOKCHUS M BEIYUTAHUS HATYPAJIbHBIX YHUCEIT.

4. YMHO:KeHHe U JeJIeHHe HATYPAJbLHbIX YHces (27 4acoB)

YMHOXEHHE HATypaJIbHBIX YUCE U €ro cBoicTBA. Jlenenue. /leieHre ¢ 0CTaTKkoM. YIPOIIEHUE
BbIpakeHU. [lopsAOK BBIMOIHEHUS ACHCTBUI. Crenenp uucna. KBagpar u ky0 uwmcna.
PasBuBaromue 3agauu.

OcHogHas yenb — 3aKPENUTh U Pa3BUTh HABBIKH apU(PMETHUECKUX JICHCTBHI ¢ HATYpalbHBIMU
YUCIAMHU

5. llnomwaau u o0bembl (12 yacoB)

®opmynsl. [Tnomans. Popmyna momaay NpsAMOYyroibHUKA. EQUHUIEI U3MEPEHUS IUIOLIAICH.
[TpsmoyronpHblil  mapamienenunea. OO0beMbl. OO0BEM TPSIMOYTOJIBHOTO TapajuIeTenue/1a.
Pa3BuBaromiue 3agauu.

OcHognass yenp — PaCHIMPUTH MPEICTABICHHUE YYAIIUXCS 00 H3MEPEHHH T€OMETPUYCCKUX
BEJIMYMH HAa MPHUMEPE BBIYHMCICHUS IJIOMAACH U 00bEMOB, CUCTEMATU3UPOBATh M3BECTHBIE UM
CBE/IeHUs 00 €AMHUIIE U3MEPEHMS.

6. O0bIKHOBeHHbBIE Ipo0u (22 yaca)

OxpyxHocTth U Kpyr. Jlomu. OObikHOBeHHbIE JpoOu. CpaBHeHue npobeii. [IpaBuibHblE U
HenpaBwibHbIC IpoOu. ClOoKeHWEe W BhIYUTAHUE APOOEH C OJMHAKOBHIMU 3HAMEHATEIISIMHU.
Henenne u apo6m. Cmemanubie uucia. CIOXKEHHE M BBIUMTAHUE CMEIIAHHBIX YHCEIL.
PazBuBaromue 3amaumn.



OcnosHas yenb — TO3HAKOMHUTBH YUAIIUXCA C TOHSATHEM JpoOu B 00bEMe, JOCTATOUYHOM ISt
BBEJICHUS JIECSITUUHBIX IPOOEH.

7. JecaTuunbie apoou. CokeHHe M BbIYMTAHHE JecATHYHBIX Apodeii (14 yacoB)
JlecsiTnaHas 3anmuch ApoOHBIX ymncen. CpaBHEHHE ACCATUYHBIX ApoOei. ClokeHue U BEIYUTaHNE
necaTHYHbIX Jpober. [Tpubmmkénnbie 3HadeHus uucen. OkpyrieHue uucen. Pa3BuBaromue
3a/1a4H.

Ocnoénas yenb — BBIpabOTaTh YMEHUE YUTATh, 3aIMChIBATh, CPABHUBATH, OKPYIJIATh JAECSITUUHBIE
JpoOHU, BBITIOIHSTH CJI0XKEHHUE U BEIUUTAHUE IECATUYHBIX IPOOEH.

8. YMHo:KeHUe U JejieHHe JeCATUHYHBIX Apooeii (25 yacoB)

YMHOKEHHE JCCATUYHBIX NpoOei Ha HaTypaidbHble yucia. JleleHune AeCATUYHBIX ApoOei Ha
HaTypajbHBIE YHCJIA. YMHOXXEHHE [ECATHYHBIX IpoOeit. [leneHume Ha AECATUYHYIO IpOOb.

Cpennee apupmernyeckoe. PazBuBaroiue 3agauu.

Ocnoenas yenvp — BbBIPpAaOOTaTh YMEHHE YMHOXaThb U JEJIUTH JI€CATUYHBIE JIPOOH, BBIMOIHATH
3aJlaHuUs Ha BCE JIEHCTBUS C HATYpPAIbHBIMH YHCIAMHU U AECITHUYHBIMU IPOOSIMHU
9. UHCcTPpYMeHTHI 1J151 BbIYMCJIeHU 1 usmMepenuii (18 yaco)

Muxkpoxkanskynarop. IIponeHTsl.  Yroi. IIpsmMoit ¥ pa3BepHyTHIM yrou. YepTEKHbIN
TpeyroapHuK. M3mepenue yrios. Tpancnoprup. Kpyrossie auarpammsl. PazBuBaromiue 3a1aqm.

OcnosHas yeab — cOPMUPOBATh YMEHUS pelliaTh MPOCTEHIINE 3a/1a4i Ha IPOLICHTHI, BBIOIHATD
M3MEpPEHHE U MTOCTPOEHUE YTIIOB.

10. IToBTOpenue (11 yacos)

Bcero 15 koHTpOILHBIX padoT

6 xaacc

1.IToBTOpEHME (5 YacoB)
2. le1MMOCTh HATYpPaJbHbIX unces (14 1)
Jlenutenu U KpatHble uncna. OOmmii genurens u odmiee KparHoe. [Ipu3Haku geaMMocTH Ha 2, 3,
5, 9, 10. Ilpocteie M cocTaBHbIE 4Hucia. Pa3nokeHuWe HaTypaJlbHOTO 4YMCla Ha IPOCThIE
MHOXXHTEJIH.

OcHOBHasl LelNb — 3aBEPUINTh W3YYE€HHUE HATypajbHBIX YHUCEN, MOJArOTOBUTH OCHOBY IS
OCBOEHUS JCHUCTBUN ¢ OOBIKHOBEHHBIMH JIPOOSMHU.
3. Cii0keHue ¥ BbIYUTAHUE APo0eid ¢ pa3HbIMU 3HAMeHaTeJaaMu (21 v)

OcHoBHOe cBoiicTBO npoou. Cokpamenue npoOeit. IlpuBemenue apobOeir k oOmemy
3HameHaTelnto. [loHsITHe 0 HaMMeHbIIeM 00IIeM 3HaMEHaTee HECKONbKUX npober. CpaBHEHHUE
npob6eit. CinoxeHre u BelYuTaHue podeil. Penienne TekcToBbIX 3a/1a4.

OcHoBHas 11eJ1b — BbIpa0OTaTh MPOYHbIE HABBIKU MTPeoOpa3oBaHus ApoOeH, CIOKEHUs U
BBIYUTAHUS JPOOCH.

4. YMHO:KeHHe U JeJieHrne 00bIKHOBEHHBIX Ipooeii (28 1)

YMHOKEHHE U JIeJIeHue OOBIKHOBEHHBIX IpoOeii. OCHOBHBIE 3a7ja4l Ha IPOOH.

OcHoBHast 1enb — BBIPAOOTATh MPOYHBIE HABBIKM apUPMETHUECKUX ICHCTBHMA C
OOBIKHOBEHHBIMH JIPOOSIMU U PEIICHUS OCHOBHBIX 3a/1a4 Ha APOOu.

5. OTHomreHust ¥ nponopuuu (21 1)

[Tponopuusa. OCHOBHOE CBOMCTBO MpOIOpLUU. Penienue 3a1a4 ¢ MOMOIIBI0 TPOMOPIIUH.
[TonsiTvst 0 TpssMOM M OOpaTHOW MPOMOPIHUOHATHHOCTH BEIMYWH. 3a7auydl HA MPOIOPIIUU.
Macmta6. @opMynbl JUTMHBI OKPYKHOCTHU U TuTommaau kpyra. lap.



OcHoBHast 1enp — CQOPMHUPOBATH TOHATHS NPOMOPLUHU, HPAMOM U 0OpaTHOM
IIPONOPLUOHAIEHOCTH BETUYHH.

6. [lo10:kMTEIbHBIE U OTPULIATEIbHBIE Yncaa (10 4)

[TonoxkutenbHble U oTpULIaTeNbHbIE yuciaa. [IpoTuBononoxusie ynciaa. Moayns uncia u
ero reomerpudyeckuil cmbici. CpaBHeHue uucen. Llenbie uuncna. M3o0pakeHue wyucen Ha
KOOpJIMHATHOU npsimMoil. KoopauHarta Toukwy.

OcHOBHasl LielNb — pPaCIIUPUTh IPEJICTABICHUS YUYaUIUXCS O YHUCIE IYTEM BBEACHMUS
OTpHIIATEIbHBIX YHCEN.

7. Cii0:keHe ¥ BbIYUTAHUE NOJI0KUTEJbHBIX M OTPULATeJbHBIX yncea (15 u)

CrnoxeHre 1 BBIYMTAHUE TOJOKUTEIbHBIX U OTPULIATEIbHBIX YHCEL.

OcHoBHasi 1enb — BbIPpAadOTaTh MPOYHBIE HABBIKM CIOXKEHHS W  BbIYUTAHUS
MIOJIOKUTEINIBHBIX M OTPULIATEIbHBIX YUCET.

8. YMHOKeHue U 1e/ieHHe NMO0JI0KUTEeIbHbIX U OTPULATEeIbHbIX Yuces (13 v)

YMHOXKEHHE U JEJEeHHE TOJIOKUTEIbHBIX M OTpULaTenbHbIX uyucen. [loHdarue o
paroHaibHOM yKcie. JlecaruyHoe npuoamkeHue 0ObIKHOBEHHOM 1podu. [IpuMenenne 3akoHOB
apumeTnyecKkux NeHCTBUN A pallMOHATU3AIMHA BEIYUCICHUI.

OcHoBHasi 1eMb — BbIPAOOTATh MPOYHBIC HABBIKM apUPMETHUECKUX ICHCTBHM C
MOJIOKUTENIbHBIMU U OTPULIATEIbHBIMU YU CIaMHU.

9. Pemenue ypaBuenui (14 1)

[IpocTeiime nmpeoOpa3zoBaHUs BBIPAXKEHUN: PACKPBITHE CKOOOK, MPUBEIEHUE MOJOOHBIX
cnaraeMbiX. Penienue TuHENHHbIX ypaBHeHHH. [IprMephl perieHnst TeKCTOBBIX 33/1a4 C MTOMOILBIO
JIMHEUHBIX YPABHEHUN.

OcHOBHast 1Lenb — TMOJArOTOBUTh Y4YallUXCS K BBINOJHEHUIO IpeoOpa3oBaHUM
BBIPA)KCHUM, PELICHUIO YPABHEHUM.

10. Koopaunatsl Ha miiockoctu (11 4)

[TocTpoenne mnepneHauKyasipa K OpsIMOM M MapajyIeNbHBIX MPAMBIX C IOMOIIbIO
YEpTE)KHOTO TPEYroIbHUKA W JIMHEHKU. lIpsiMoyronmpHas cucreMa KOOpAWMHAT Ha IUIOCKOCTH,
abciicca u opauHarta Toukd. [Ipumepsl rpaduKoB, TUarpaMm.

OcHOBHasl 11€7Ib — IO3HAKOMUTH YYalllUXCs C MPSIMOYTOJbHOW CHCTEMOM KOOpAMHAT Ha
IIJIOCKOCTH.

11. IloBTOpenue (18 u)

Bcero 13 koHTpOILHBIX padoT

JJIeKTPOHHBIE Yy4eOHbIe MOCcoOusl.

e http://school-collection.edu.ru Enunas xomnexkuus uudpoBbix 00pa3oBaTeNbHBIX PECYPCOB.

e http://fcior.edu.ru http://eor.edu.ru @enepanbHblil LEeHTP HHPOPMALTMOHHBIX 00Pa30BATENBHBIX
pecypcos (OMC).

¢ http://pedsovet.su Ileqarormueckoe cooOIIecTBO.

e http://www.resolventa.ru/demo/demomath.htm CnpaBouHuk 1m0 MaTeMaTHKE JIJIs1 IIKOJILHUKOB

e https://oge.sdamgia.ru O6pa3oBaTeabHBIN MOPTANT 71 TOJATOTOBKU K K3aMEHaM.

IInanupyemble pe3ybTaThl.


http://www.resolventa.ru/demo/demomath.htm

[TporpaMMa mo3BoJISIET AOOMBATHCS CIIEAYIOLIUX PE3YIbTaTOB OCBOEHHUSI 00pa30BaTeNIbHOM

IIPOTrpaMMbl OCHOBHOTO 0OIIero 00pa3oBaHus:
JUYHOCMHbIE:

1) OTBETCTBEHHOTO OTHOIICHUS K YYEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH OOYYaIOLIUXCS K
CaMOpa3BUTHIO U CAMOOOPA30BAHUIO HA OCHOBE MOTHBALIMU K 00YYEHUIO U MIO3HAHUIO;

2) popMupoBaHUS KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOLIEHHM M COTPYIHHUYECTBE CO
CBEPCTHUKAMH, CTapIIMMHU M MJIQJAIIMMH B 0Opa30BaTesbHOM, yueOHO-HCCIIEN0BATENbCKOM,
TBOPYECKOW U APYTUX BUJAX JEATEIBHOCTH;

3) yMeHHs SCHO, TOYHO, TPAMOTHO H3JIaraTb CBOM MBICIM B YCTHON U MHCbMEHHOM peuH,
MIOHMMATh CMBICJ MOCTABJIEHHON 3aJauy, BbICTpauBaTh apryMEHTALMIO, IPUBOIUTH MPUMEDPHI U
KOHTPIPUMEPBHL;

4) nmepBOHAYANIBHOTO TNPEJICTABICHUS] O MaTeMaTUYeCKON Hayke Kak cdepe 4eIoBedecKOM
NesITeNbHOCTH, 00 ATamnax e€ pa3BUTHA, O €€ 3HAUUMOCTH JIJISl pa3BUTHSI LIMBUIIU3ALIUN;

5) KpUTUYHOCTH  MBIIUIEHUS, YMEHUS  Paclo3HaBaThb  JIOTMYECKHM  HEKOPPEKTHBIE
BBICKA3bIBaHMsI, OTINYATh TUIIOTE3Y OT (haKTa;

6) KPEaTUBHOCTH MBIIUIEHUS, WHUIIMATUBBI, HAaXOMUMBOCTH, AKTUBHOCTH IPH PELICHUU
apupMeTHYECKHUX 3a/1a4;

7) yMEHUSI KOHTPOJIUPOBATH MPOLIECC U PE3YNIbTAT Y4eOHOH MaTeMaTH4eCKON AeATeIbHOCTH;

8) popmupoBaHHs CHOCOOHOCTH K HMOLMOHAIBHOMY BOCIHPHUSTHIO MaTeMaTHYeCKHX
00BEKTOB, 3aja4, PELUICHUH, PaCCYKICHUM;

Memanpeomemmubyle:

1) cTOCOGHOCTH CaMOCTOSATENIBHO TUIAHUPOBATh AJIbTEPHATHBHBIC MYTH JTOCTHKEHUS LIeTeH,
OCO3HAHHO BBIOMpaTh Hanbosee F(h(PEeKTUBHBIE CIOCOOBI PEIICHUST YYEOHBIX U MO3HABATEIIBHBIX
3aja4;

2) yMeHUS OCYIIECTBIISATH KOHTPOJIb 110 00pa3ily U BHOCUTh HEOOXOIMMBbIE KOPPEKTHUBBI

3) ciocOOHOCTH aJIeKBaTHO OILICHWBATh MPABUIBHOCTh MM OHIMOOYHOCTH BBITIOJIHEHUS
y4eOHoI 3a/1auu, €€ 0ObEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ pelIeHHUS;

4) yMeHUs yCTaHaBIMBATh IPUYUHHO-CIEACTBEHHBIE CBSI3H; CTPOMTH  JIOTUYECKUE
paccyXJieHus, yMO3aKJI0UeHUs (MHIYKTUBHBIE, J€TyKTUBHBIE U TI0 aHAJIOTMH) U BBIBOBI;

5) yMeHusi co3naBarh, MPUMEHATh U MPeoOpa30BbIBaTh 3HAKOBOCHMBOJIMYECKHE CPEICTBA,
MOJIEJIM U CXEMBI IS pellleHusl yueOHbIX U MMO3HABATEIbHBIX 3a7ay;

6) pa3BUTHs CIHOCOOHOCTH OPraHU30BBIBATh YUEOHOE COTPYAHHYECTBO U COBMECTHYIO
JEeSTeNIbHOCTh C YYUTENIEM U CBEPCTHUKAMU: ONPEAEIATh LIETH, paclpeaensaTh QyHKIUU U POIH
YYaCTHUKOB, B3aUMOJAEHCTBOBaTh M HAXOJUTh OOIIME CHOCOObI paboThl; yMEHHs paboTaTh B
rpyImIe: HaXoAUTh 00Illee pelIeHre U pa3peliaTth KOHMIUKTH HA OCHOBE COTJIACOBAHMSI TIO3HUIIMIA
U y4éTa MHTEPEeCcOB; CIIyIIaTh NapTHEPA; GOPMYIHPOBATH, APTYMEHTUPOBATh U OTCTAUBATh CBOE
MHEHHUE;

7) popmupoBanuss y4eOHOW U OOILIENONB30BATEIBCKOM KOMIIETEHTHOCTH B 00JacTH
UCIOIb30BaHUS HHPOPMAIIMOHHO-KOMMYHHUKAIMOHHBIX TexHonoruit (MKT-komMneTeHTHOCTH);

8) mepBOHAYATIBLHOTO TMpEJICTaBleHUsT 00 HuAeIX M O MEeToJax MaTeMaTHKH Kak o0
YHUBEPCAILHOM SI3bIKE HAYKU U TEXHUKU;

9) pa3BUTHs CIIOCOOHOCTH BHJIETh MaTEeMaTHUECKYIO 3a/ady B JPYTHX JUCIUIUIMHAX, B
OKpY’KAIOIIEH KU3HU;

10) ymeHuss HaxoAWTh B Pa3IMYHBIX MCTOYHHMKAX HH(POpPMAIHIO, HEOOXOIUMYIO ISt
pelleHrs MaTeMaTHYeCKUX NpoOjieM, U NPEICTaBiIsATh €€ B MOHATHOM (opme; MpPUHUMATh
pellIeHHe B YCIOBUAX HEMOIHOM U M30BITOYHOM, TOUHON U BEpOATHOCTHON MH(OPMAINH;

11) yMeHus NOHUMaTh U UCIOJIb30BaTh MAaTEMATHUYECKUE CPEICTBA HAINIATHOCTH (PUCYHKH,
YEePTEkKH, CXEMBI U Jp.) JUI WITIOCTPALIMH, HHTEPIPETALINHU, apTyMEHTAIUH;

12) ymeHHs BBIABUTATh THUIIOTE3bl NpPHU pEIIEHWH Y4YeOHbIX 3a7ady M MOHUMAaHHUSA
HEOOXOIMMOCTH MX MPOBEPKHU;



13) nmoHMMaHMs CYHIHOCTH QJITOPUTMHUYECKMX NPEANMCAHUA M yYMEHMs IE€HCTBOBaTh B
COOTBETCTBHH C MPEIOKEHHBIM aJITOPUTMOM;

14) ymeHus CaMOCTOSTENIbHO CTaBUTh L€, BBIOMPATh M CO3AaBaTh AJTOPUTMBI JIJIs
perieHus: yueOHbIX MaTEMaTHUECKUX TPOOIIeM;

15) cnocoOHOCTH IUIAHUPOBATH M OCYILECTBIATH JEATEIBHOCTb, HAINPABICHHYIO Ha
peleHue 3aJjad UCCIIEI0BATEIbCKOIO XapaKTepa;

npeomemnmnuie:

1) ymenuss pabotaTh C MareMaTHYECKHMM TEKCTOM (CTPYKTYpHUpOBaHHUE, W3BJICUECHHE
HeoOXonmuMol MH(pOpMalMK), TOYHO M TPAaMOTHO BBIpaXKaTb CBOM MBICIM B YCTHOM U
MUCHbMEHHOW peuM, MPUMEHsSI MaTeMaTUYeCKyI0 TEPMUHOJIOTHIO U CHUMBOJIMKY, HC-II0JIb30BaTh
pasNuYHble SA3bIKM MaTeMaTUKd (CJIIOBECHbBIH, CHMBOIMYECKHH, TpadUuecKuii), pa3BUTHUSA
CHOCOOHOCTH 00OCHOBBIBATH CYKJEHUS, IPOBOAUTD KIIACCU(DUKAIUIO;

2) BnasieHusi 6a30BbIM MOHATUHHBIM aNIapaToM: UMETh NPEICTaBIEHHE O YHCie, Ipoou,
MpoLeHTaX, 00 OCHOBHBIX TE€OMETPHUYECKHMX OOBeKTax (TOouka, MpsMas, JoMaHas, yroi,
MHOTOYTOJIbHUK, MHOTOTPAaHHMK, KpYT, OKpPYXHOCTb, iap, chepa u mp.), (hopMHpOBaHUS
MPEJICTaBICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B peajbHOM MHUpPE U PAa3IMYHBIX CIIoco0ax
UX U3Y4YCHHUS,

3) yMeHUsI BBINOJHATH apUPMETHUECKHe NpeoOpa3oBaHUs pAlMOHAJIbHBIX BBIPAKEHU,
OPUMEHATh WX IS pelleHUs] y4eOHbIX MaTeMaTH4eCKHMX 3a/ad M 3ajad, BO3HMKAIOUIMNX B
CME)KHBIX YUE€OHBIX MpPEAMETAX;

4) yMmeHHs MOJIb30BATHCS U3YUYEHHBIMU MaTeMaTHYECKUMU (POpMyIaMu;

5) 3HaHUS OCHOBHBIX CIOCOOOB TPEACTABIECHUS M aHalM3a CTATUCTHYECKUX JAaHHBIX;
YMEHUs pelaTh 3aJauk ¢ IOMOIIbIO epedopa BCeX BOZMOXKHBIX BapUAHTOB;

6) yMEHUS IPUMEHSATh U3YUCHHBIE MOHATHS, Pe3yIbTaThl 1 METObI IPU PELICHUH 3a/1a4 U3
pa3iIMuYHBIX pPAa3leiIoB Kypca, B TOM YHUCIE 3aJad, HE CBOAAIIMXCA K HENOCPEICTBEHHOMY
MIPUMEHEHHUIO U3BECTHBIX aJITOPUTMOB.

Coneprkanue y4eOHOro MmarepuaJia.

1. Boipaxenus, TO:KI1eCTBa, ypaBHeHHs (27 4acoB)

YucnoBele BbIpakeHHs ¢ nepeMeHHbIMU. [Ipocteifme mpeobpa3zoBaHusi BBIPAKEHUH.
VYpaBHeHUE, KOpE€Hb YypaBHEHUs. JIMHEHHOE ypaBHEHHE C OJHOW IepeMeHHOU. Pemenue
TEKCTOBBIX 3a/1a4 METOJIOM COCTaBJIEHUS ypaBHEHUH. CTaTUCTHUECKUE XapaKTEPUCTHKH.

OcHOBHas 1edab - CUCTEMATU3UPOBaTh U OOOOLIUTH CBEIEHUS O NPEOOpa3OBaHUIX

anreOpandecKuX BhIpAKEHUH U pelIeHUH YpPaBHEHHUH ¢ OHOM epeMeHHOH.
IlepBast Tema Kypca 7 Kjlacca SIBISIETCSI CBSI3YIOIIMM 3BEHOM MEXAY KypcoM MaTeMaTHKu 5—O6
KJIacCOB W KypcoM anreOppl. B Heill 3akpemnsioTcss BBIUUCIUTENbHBIE  HAaBBIKH,
CHCTEMATU3UPYIOTCS U 0000IAroTCS CBENEHHUS O MPeoOpa3oBaHUSAX BBIPAKEHHNA M PEIICHUU
YpaBHEHUM.

2. ®yukuuu (15 yaco)

OyHKIMsA, 001acTh onpeaeneHus GyHKIUU. Borancinenue 3HaueHni QyHKIMK 10 hopmyie.
I'paduk ¢ynkumu. Ilpsimast mpomoprUOHANBHOCTh M ee Tpaduk. JluHelHas ¢GyHKIuS U ee
rpaduk.

OcHOBHas 1L€Jb - O3HAKOMHUTb YYalIUXCA C BAKHEHIIMMU (YHKIIMOHAIbHBIMU
MOHATHUSMHU U C rpauKaMu MPsIMOM MPOMOPLUOHATBHOCTH U JIMHEHHOM QyHKIIMK 00111ero BUA.

3. CreneHb ¢ HATypaJdbHbIM NoOKa3ateseM (18 yacoB)

CreneHb ¢ HATYpaIBHBIM MOKa3areseM u ee cBoiicTBa. Onnouwned. OyHkiuu y =X, y = X° U
uX rpaduxu.

OcHOBHas 1elb — BbIPa0OTaTh YMEHHUE BBHINOJHATH ACUCTBUS HaJ CTENEHIMH C
HATypaJbHBIMH [TOKA3aTEJISIMU.
4. Muorouiensbl (21 gac)
Mpmuorounen. CrnoxeHue, BbIUWTAaHUE U YMHOXKEHUE MHOrowieHoB. PasnoxeHue
MHOTOYIEHOB Ha MHOXHTEJIH.



OcHOBHas 1eJb — BBIPA0OTaTh YMEHHUE BBIIOIHATH CJI0KEHUE, BBHIYNTAHUE, YMHOKECHUE
MHOT'OYWJIEHOB U PA3JI0KEHUE MHOTOWIEHOB HA MHOXKHUTEIIH.
5. ®opmyJibl COKpPalIeHHOr0 YMHOkeHus (21 vac)
®opmyiel (a + b)*=a*+2ab +b? (a+b)’ =a’+3a’b+3ab’+tb’, (atb)(a’tab+b’)=a’+
b’. [pumeHeHne GOpMyIl COKPAIIEHHOTO YMHOKEHHS B IPEOOPA3OBAHUSIX BHIPAKEHHUM.
OcHoBHas 1ejlb — BbIPAOOTaTh yMEHHUE MPUMEHITh (OPMYNbI COKPAIEHHOIO
YMHOXEHHsI B MPeoOpa3OBaHUSAX IIEJbIX BBIPAKEHUH B MHOTOWIEHbl W B Pa3lIOKEHUH
MHOTOYWIEHOB Ha MHOXKUTEJH.
6. Cucrembl JJMHeHHbIX ypaBHeHuil (18 yacoB)
Cucrema ypaBHeHUil. PelieHne cucteMbl IByX JTMHEWHBIX YPaBHEHUN C ABYMS IEPEMEHHBIMU
U €ro reoMeTpuyeckas MHTeprnpeTanus. PeleHue TEKCTOBBIX 3alad METOJIOM COCTAaBIICHUS
CUCTEM ypaBHEHUH.
OcHOBHas 1€db - O3HAKOMHUTH YYalllUXCS CO CHOCOOOM pEIIEHHUs] CUCTEM JIMHEHHBIX
YpaBHEHUH C JABYMSI INEPEMEHHBIMHU, BbIPA0OTAaTh YMEHHE pellaThb CUCTEMbl YPaBHEHMH U
IIPUMEHATDH UX IIPU PELICHUH TEKCTOBBIX 3a/1ad.

Bcero 10 koHTpPOILHBIX padoT

DJIEeKTPOHHbBIE YuYeOHbIe OCOOUsI.

e http://school-collection.edu.ru Enunas xomnexkuus uudpoBbix 00pa30BaTeIbHBIX PECYPCOB.
e http://fcior.edu.ru http://eor.edu.ru @eaepanbHblii IEHTP HHGOPMAITMOHHBIX 00pa30BaTEIbHBIX

pecypcoB (OMC).
¢ http://pedsovet.su Ilemarornueckoe cooOIIeCTBO.

e http://www.resolventa.ru/demo/demomath.htm CrpaBoyHUK 110 MaTeMaTHUKE JIJIs1 IIKOJTbHUKOB
e https://oge.sdamgia.ru O6pa3oBaTeabHBIN MOPTAN 71 TOJTOTOBKY K DK3aMEHaM.

IInanupyemble pe3ybTaThl.

[Tporpamma 1mo3BoJsieT 100MBaThCS CIEAYIOIUX PE3yIbTaTOB OCBOEHHUS 00pa3oBaTeIbHOMN
MporpaMMbl OCHOBHOTO 00111eT0 00pa30BaHMUs:
JUYHOCMHbIE:
1) ymeHue sICHO, TOYHO, TPaMOTHO H3JaraTb CBOM MBICIM B YCTHOM M NHCbMEHHOH peuH,

MMOHUMAaTh CMBICII TIOCTABIIEHHOMN 3a/1a4uM, BHICTPAWBATh apTyMEHTAIIUIO, TIPUBOIUTH TIPUMEPHI U
KOHTPIIPUMEPHI,

2) KpUTUYHOCTb MBIIUICHUS, YMEHHE PACIIO3HABATh JOTMUYECKH HEKOPPEKTHBIE BBICKA3bIBAHMUS,
OTJIMYATh TUTIOTE3Y OT (haKTa;

3) mpencraBieHHe O MaTeMaTUYeCKON Hayke Kak cepe 4eloBeuecKol 1eaTenbHOCTH, 00 dTanax
€€ pa3BUTHUSA, O €€ 3HAYUMOCTH JIJIs1 Pa3BUTHS IUBIIIU3AINH;

4) KpeaTMBHOCTb MBbIIUICHUS, HWHHUIIMATUBA, HAXOJUHWBOCTh, AKTHUBHOCTb TMPU pPELICHUH
MaTeMaTUYECKOM 3aJ1au;

5) yMmeHHe KOHTPOJIMPOBAThH MPOIIECC U PE3yAbTaT YUeOHOI MaTeMaTu4eCcKon AesITeNbHOCTH,

6) crnocoOHOCTh K YMOLIMOHAILHOMY BOCIIPHUSTHIO MaTeMAaTUYECKUX OOBEKTOB, 3a/1a4, PELICHHIA,
pacCyKIeHUM;

MemanpeomemHnuie:

1) mepBoHauanbHBIE TpPEACTaBICHUs 00 WAESIX U METOAaX MaTeMAaTUKH KaK YHHUBEPCAIbHOM
SI3bIKE HAYKU U TEXHUKE, CPECTBE MOJICTUPOBAHUS SIBJICHUH U IIPOLIECCOB;


http://www.resolventa.ru/demo/demomath.htm

2) yMeHHE BHJETh MaTeMaTHYeCKyl0 33734y B KOHTEKCTE MPOOJEeMHOM CUTyallud B JAPYIHX
IMCUUIUINHAX, B OKPY)KAIOIIEH KU3HM,

3) yMeHHe HaxXOAUTh B PAa3JIMYHbIX MCTOUYHUKAX WH(POPMALHMIO, Ul PEIICHHUS MAaTeMaTHUYECKUX
npo0JeM, TPEACTaBIATh €€ B MOHATHON (popMe, MPUHUMATh PEIICHHS B YCIOBHSIX HETIONHOW U
M30BITOYHOM, TOYHOW U BEPOATHOCTHON MH(OPMAIHH;

4) yMmeHue MOHMMATh W HCIOJb30BaThb MaTEeMAaTUUYECKUE CPEACTBA HAMNIAHOCTU (Trpadukw,
JMarpaMMbl, TaOJUIIBI, CXEMBI U JIp.) 7Sl HWIUTIOCTPALIMN, HHTEPIIPETAIIH, apTyMEHTAIlNH;

5) yMeHHe BBIABUTATh THUIOTE3BI NP PEIICHUH YYeOHBIX 3a/1a4, TOHUMATh HEOOXOAUMOCTh HX
TIPOBEPKH;

6) yMeHHe IpPHUMEHATb WHIYKTUBHBIE W JEAyKTHUBHBIE CIIOCOOBI PACCYXIEHUH, BHUIEThH
pa3IMYHbBIE CTPATETUH PEIICHUS 3a/1aY;

7) TNOHMMaHUE CYLUIHOCTH aJNTOPUTMHUYECKUX NPEANUCAHUM U YyMEHHE JeHCTBOBaTh B
COOTBETCTBHH C TPE/TIOKEHHBIM aJITOPUTMOM;

8) yMeHHe CaMOCTOATENIHO CTaBUTh LIEJIM, BBIOMpaTh U CO3/1aBaTh AJTOPUTMBI Ui PELICHUS
y4eOHBIX MaTeMaTHYECKHUX MTPOOIIeM;

9) yMeHue IUIaHUPOBAaTh U OCYIIECTBIATH JAEATENIBHOCTb, HAIPABICHHYIO Ha peIIeHue 3ajay
HCCIIEI0BATENIbCKOIO XapaKTepa;

10) mnepBoHaualbHBIE MpEACTaBIeHUA 00 HUAEIX M O METoJaX MaTeMaTUKH Kak o0
YHHMBEPCAJILHOM $SI3bIKE HAYKH U TEXHUKH, O CPEJICTBE MOJICIMPOBAHMS SBJICHUH U ITPOLIECCOB.
npeomemmuule:

1) monb30BaTbCcs TE€OMETPUUECKUM S3bIKOM JUIS OMMCAHUS MPEAMETOB OKPYKAIOIIEro MHpa;
pacro3HaBaTh Te€OMETpUYECKHEe (PUTYPBI, pa3IndaTh UX B3AUMHOE PACTIONI0KEHHE;

2) wu3o0paxarb TreoMeTpuYecKHe (UIypbl, BBINOJHATH YEPTEKU [0 YCIOBHIO 3aJ1auH,
OCYILECTBIISATh Pe0OpazoBaHus GuUryp;

3) BBIYMCIATH 3HAYEHUS] TEOMETPUUECKUX BEJTUYUH (IUIMH, YIIIOB, IUIOIIAeH);

4) pemath reOMETpUYECKHE 33Ja4M, ONMUPASCh HAa M3yYCHHBIE CBOWCTBA (PUT'Yp W OTHOIICHUH
MEXIy  HHMH, TOpPUMEHsSsI  JONOJHUTENbHBIE  IOCTPOCHHMs,  anreOpanyeckuii  u
TPUTOHOMETPUYECKHH anmapar, IpaBuiia CAMMETPHH;

5) pewats npocTelIne MIIaHUMETPUYECKUE 3a]Ja4d B IIPOCTPAHCTBE.

Conep:xanue yueOHOro MaTepuasa.

1. HayanbHble reoMeTpruecKue cBeeHus (7 4acoB).
OcHOBHaJ 11eJIb: CHCTEMAaTU3UPOBATh 3HAHUS YYAIIUXCS 00 OCHOBHBIX CBOMCTBAX MPOCTEUIINX
reOMETPUYECKUX QUTYP.

Havanbnpie nonsaTus mianumeTpun. [ eomerpudeckue ¢urypsl. [lonstue o paBeHcTse Guryp.
Otpesok. PaBeHcTBO 0Tpe3koB. J[JiMHAa OTpe3Ka U ee CBOMCTBA. YToil. PaBeHCTBO yIJIOB.
Benuuuna yria u ee cBorictBa. CMEXHBIE YIUIBI U UX CBOMCTBA. BepTUKaJIbHBIE YIIIBI U UX
cBolicTBa. [lepneH UKy pHBIE TIPSIMBIE.

2. Tpeyronbuuku (14 yacos).

OcHoBHa4 11e7b: c(hOpMUPOBATH YMEHHUE JTOKA3bIBATh PABEHCTBO JJAHHBIX TPEYTOJIbHUKOB,
OMHUPAsICh HA U3YYCHHBIE MPU3HAKH; OTPa0OTATh HABBIKM PEIICHUS MPOCTEUIINX 3a]a4 Ha
MMOCTPOCHHE C TIOMOIIIBIO ITUPKYJIS U JTMHEHKH.




TpeyronpHuk. [Ipu3Haku paBeHCTBa TpEyroabHUKOB. Ilepnenaukyisp k npsamoil. Menuansl,
OMCCEKTPUCHI U BBICOTHI TPEYTOIbHUKA. PaBHOOEPEHHBII TPEYTOIBHHUK U €T0 CBOMCTBA.
OcHOBHBIE 337]a4l Ha TIOCTPOEHHUE C MOMOLIBIO LIUPKYJIS U JINHEHKH.

3. [TapasnienbHble npsiMble (9 YacoB).

OcCHOBHasl 1L1eJb: 1aTh CUCTEMAaTHUECKHE CBEIEHUS O NapaJUIEIbHOCTH MIPSMBIX; BBECTU AKCUOMY

MapajuieIbHbIX MPSMBIX.
[Ipu3Haky napaieIbHOCTH NPSIMBIX. AKCHOMBI MapauIeNbHbIX MPpsMbIX. CBONCTBA
MapajuieIbHbIX MPSMBIX.

4. CooTHOIIEHHUSI MY CTOPOHAMH M yIJIaMU TpeyrojbHuka (20 yacos).

OcHOBHa LIeJb: PAaCIIMPUTH 3HAHUS YUaIIUXCS O TPEYTOJIbHUKAX.

Cymma yriioB TpeyronbHuKa. COOTHOMIEHUSI MEXKy CTOPOHAMH U yTJIaMH TPEYroJbHUKA.

HepaBenctBo TpeyronpHuka. HekoTopsie CBOKCTBA MPSAMOYIOIbHBIX TPEYrOIbHUKOB. [Ipu3Haku
paBeHCTBA NMPSAMOYTOJILHBIX TPEYroJbHUKOB. PaccTosiHuE OT ToukH 110 npsiMoid. PaccTosiHue
MEXy MapauieIbHBIMU MPSIMBIMH. 3aJ]a4i Ha TOCTPOEHHE.

Bcero 5 koHTpOJILHBIX padoT

JIEKTPOHHBIE y4eOHbIe Moco0usl.

e http://school-collection.edu.ru Enunas xomnexkuus uudpoBbix 00pa3oBaTeNbHBIX PECYPCOB.
e http://fcior.edu.ru http://eor.edu.ru @enepanbHblii HEHTP HHPOPMAIIMOHHBIX 00pa30BaTEIbHBIX

pecypcoB (OMC).

¢ http://pedsovet.su Ilenqarormueckoe cooOmIecTBO.

¢ http://www.resolventa.ru/demo/demomath.htm CrpaBodHUK 1O MaTeMaTHKE I MIKOJILHHUKOB
e https://oge.sdamgia.ru O6pa3oBaTeabHBIN MOPTAN 71 TOJATOTOBKU K K3aMEHaM.

IInanupyemble pe3ybTaThl.
Monyab «Aaredpa»

B pezynomame usyuenus anecebpul yuenux 0onicen

3HAMb/NOHUMAMD
® CymcCTBO NOHATHUS MAaTEMAaTUYCCKOI0 1OKA3aTCIbCTBA, IPUMEPBI 10KA3aTCIbCTB,

® CyIECTBO MOHATHUS AITOPUTMa; IPUMEPHI AITOPUTMOB;

® KakK HCIOJIb3YIOTCSl MaTeMaTudeckue pOpMyIibl, ypaBHEHUS U HEPABEHCTBA; IPUMEPHI UX
IIPUMEHEHHUS JUIs PEIICHUS MaTEMaTHUYEeCKUX U IPAKTUYECKUX 3a7ay;

® KaK MaTeMaTH4YeCKH OIpe/esIeHHbIe (PYHKIIUU MOTYT OIMCHIBAaTh peajbHble 3aBUCUMOCTH;
IIPUBOJMTH ITPUMEPBI TAKOTO OIIMCAHMS;

® Kak MOTPEOHOCTH MNPAKTUKH TNPUBEIM MaTeMaTUYEeCKyl0 HayKy K HEOOXOAUMOCTH
paciIipeHyst IOHATHUS YUCIa;

® BCpOSITHOCTHBIM XapaKTep MHOIMX 3aKOHOMEPHOCTEH OKPYXKAIOLIEro MUpa; MPUMEPHI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

® CMBICI HJCATU3ALUM, NO3BOIAIONIEH pellaTh 3aJadyd peajbHOM JEHCTBUTEILHOCTU
MaTeMaTu4eCKMMH METOIaMH, IPUMEPHI OIIMOO0K, BO3HUKAIOIIUX PU UCATH3aALHN.

menb
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® BBHIMOJHATH OCHOBHBIE JCHCTBUS CO CTENEHSMHM C IEJIBIMU [OKa3aTelsiMHh, C
MHOTOWIEHAMHA U C ajIreOpanvecKuMH IpOOSMU; BBITIOIHATH PA3IOKEHHE MHOTOWICHOB Ha
MHO>KUTEIIN; BBITIOJIHITH TOKICCTBEHHBIE IPEOOPA30BAHUS PALIMOHABHBIX BBIPAXKCHHUIA;

® [PUMEHSTH CBOHCTBA apU(PMETHUCCKUX KBAIPATHBIX KOPHEH JJIsi BBIYMCIICHUS 3HAYCHUN
1 TIpeo0pa30BaHU YUCIIOBBIX BRIPAKEHUH, COJICPKAINX KBAIPaTHbIE KOPHU;

® pelaTh JUHEHHBIC, KBaJIpaTHbIC YPAaBHEHUS U pallMOHAJIbHbIE YPAaBHEHHUS, CBOJSAIIUECS K
HUM;

® peniaTh JMHEHHbBIE HEPABEHCTBA C OJHON NEPEMEHHOM M UX CUCTEMBI;

® HaxoAWUTh 3Ha4YeHHUs (QYHKIUHU, 3adaHHON GopMynoi, Tabmuiei, rpadukoM Mo ee
apryMeHTy; HaXOJUTh 3HAYCHHWE apryMEHTa IO 3HAYCHHIO (PYHKIIMH, 3aJlaHHOW TpaduKOM WIIH
TaOIUIIEH;

® omnpenensTh CBoicTBa (PyHKIMH TO ee TpaduKy, TNPUMEHATh TpaduuecKue
MPE/ICTABJICHUS] IPU PEIICHUHN YPAaBHEHUM, CHCTEM, HEPAaBEHCTB;

® ONUCHIBaTH CBOMCTBA W3YYCHHBIX (YHKIMH, CTPOUTh HUX TpaduKH; HUCHOIH30BATH
MPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTHUYECKOU JEATSIILHOCTH M MOBCEAHCBHOMN YKU3HU IS

" BBINONHEHHMS pPacuyeToB 10  (OPMYIaM, COCTABICHHS (OPMYN,  BBIPAKAIOLINX
3aBUCUMOCTHU MEXIY pealbHbIMU BEJIMUNHAMY;
HaxXOXJICHHsI HY)KHOW ()OPMYJIBI B CIIPABOYHBIX MaTepuasiax;
MOJIETTUPOBAHUS TPAKTUYECKUX CUTYallM M HCCIIEIOBAaHUSI MOCTPOCHHBIX MOJIEIEH C
MCIIOJIb30BaHUEM arlapara anreopsi;
OIHCAHUs 3aBUCUMOCTEH MKy (PU3MUeCKUMH BETHYMHAMH COOTBETCTBYIOIIUMU

Monyas «I'eomeTpus»
B pezynomame usyuenus ceomempuu yueHux 001iceH

YMeTb 0OBSICHUTH, Kakasi (urypa Ha3bIBA€TCS MHOTOYTOJBHHUKOM, Ha3BaTh €r0 3JIEMEHTHI;
3HaTh, YTO TaKOE NEPUMETP MHOIOYTOJIbHUKA, KAKOW MHOTOYIOJBHHMK Ha3bIBACTCS BBIITYKJIBIM;
YMETb BbIBECTU (pOpMyITy POopMynaMu MU UCCIEA0BAHIUN HECIOXKHBIX MPAKTUUECKUX CUTYalUH;
CYMMBbI YTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA U pelaTh 3a1aun tumna 364 — 370.

YMeTh HAXOAUTD YIIIbl MHOTOYTOJIbHUKOB, X IIEPUMETPHI.
3HaTh OIpeeNeH s MapajuleJorpaMma 1 Tparneuuy, BUbl Tpanenuii, opMyIupOBKU CBONCTB U
MIpU3HAKU NapajuleJIorpaMMa U paBHOOEIPEHHON Tpaneuy, yMeTh UX
JIOKA3bIBATh U PUMEHSATH IPU PEIIECHUM 3a1a4

YMeTh BBINONHATH JIEJIEHUE OTpe3Ka Ha N PaBHBIX YacTeW C MOMOIIbIO LUPKYIS U JIUHEUKH;
UCTONB3ysl CBOMCTBA MapajulejorpaMma M paBHOOEIPEHHOW Tpameuuu YMETh JO0Ka3bIBaTh
HEKOTOpBIE YTBEPKIACHMUSL.

YMeTh BBINOJIHATH 33[1a4d Ha IOCTPOCHUE YETHIPEXYTOJIbHUKOB.
3HaTh ONpENEeNIeHUs] YaCTHBIX BUJIOB MapajuielorpaMma: IpsMOYroilbHUKa, poMOa U KBaJpara,
(bOpMYIUPOBKU X CBOWCTB M MIPU3HAKOB.
YMeTh 10Ka3bIBaTh U3YUEHHBIE TEOPEMBI M IPUMEHTh UX NpHU pelieHuu 3aaay tuna 401 — 415.
3HaTh ONpeAETICHNUs CUMMETPUYHBIX TOUEK U (PUTYp OTHOCUTENIBHO MPSIMOIM U TOUKH.

YMeTh CTpPOUTh CUMMETPUYHBIE TOYKHM U paclo3HaBaTh (UIYyphl, 00JaJarolIue OCEBOU

CUMMETPHUEN U LEHTPAIbHON CUMMETPHUEN.
3HaTh OCHOBHBIEC CBOWMCTBA IIONIA CH U (POPMYITy JUIS BEIYUCIICHUS TDIOMIA TN MTPSIMOYTOJIbHHUKA.
YMeTb BbIBECTH (HOPMYITY Uil BBIYMCICHHS IUIOMIAH IPSIMOYTOJIbHUKA
3Hath (QOpMyNbl A BBIYMCIEHUS IUIOLIAAEH MapajienorpaMMa, TPEYrojibHUKAa M Tpaleluu;
yYMEeThb MX JOKa3blBaTh, a TAKKe 3HaThb TEOpeMY OO OTHOIIEHWH IUIOLIA/ed TPEeyrolbHUKOB,
MMEIOIINX IO PABHOMY YTy, © YMETh IPUMEHSAThH BCE M3yUEHHBIE (OPMYJIBI TIPU PEIICHUH 331249
YMeTh NpUMEHSATh Bce U3ydeHHbIe (DOPMYIIbI IPH PEeILIEHUH 3ajjay, B yCTHOU (hopMe TOKa3bIBaTh
TEOPEMBI M U3JIaraTb HEOOXOIUMBIN TEOPETHUECKUN MaTepHall.



3Hath Teopemy lludaropa m obpatHyro eil Teopemy, 06JIacTh NMPUMEHEHHUs, MU(ArOPOBHI

TPOHKH. YMETh JIOKa3bIBaTh TEOPEMBI M TPUMEHSTh UX MPH PEIICHUH 33124

3HaTh OonpeAeseHUs MPONOPIUOHATIBHBIX OTPE3KOB U MOJOOHBIX TPEYTrOJIbHUKOB, TEOPEMY 00
OTHOIICHUH TTIOI00OHBIX TPEYTOIHLHUKOB M CBOMCTBO OMCCEKTPHCHI TPEYTOJIHHHKA.

YMeTb ompenensiTs M0J00HbIE TPEYrOJbHUKH, HAXOAWTh HEU3BECTHBIC BEJIUYMHBI U3

MPOTIOPIIMOHATFHBIX OTHOIIEHHHA, IPUMEHSTH TEOPHIO TIPH PEUICHUN 33129

3HaTh NPU3HAKU TOA00US TPEYroJIbHUKOB, ONPE/IEICHNE MPONOPLHUOHATIBHBIX OTPE3KOB. YMETh
JOKa3bIBaTh MPU3HAKH TTOI00MS ¥ IPUMEHSTh UX MPH PEIICHUH 337124

3HaTh TEOPEMBI O CpeHEH JIMHUK TPEYrobHUKA, TOUKE MepeceuyeHus] MelaH TPEyroJibHUKa U
MPOTIOPIIMOHATBFHBIX OTPE3KaxX B MPSIMOYTOJIHLHOM TPEYTOJIbHHKE.

YMeTb J10Ka3blBaTh 3TH TEOPEMBbl U TMPHUMEHATh NPU PELICHUH 3aJady, a TaKKe YMETb C
MOMOIIBIO TIUPKY/ISI M JTMHEHKH JCTUTh OTPE30K B JAHHOM OTHOIICHWH W pEIIaTh 3a/Ja4d Ha
HOCTPOEHUE

3HaTh ONpesieNieHHs CHHYyca, KOCHHYCAa M TaHT€HCa OCTPOTo YIVIa IPSIMOYTOJBHOTO
TPEYTOoJIbHUKA, 3HAYEHUsI CUHYCa, KOCUHYCa U TaHreHca ais yrioB 30°, 45° u 60°, metpuueckue
COOTHOIICHHS. YMETh JOKa3bIBaTh OCHOBHOE TPUTOHOMETPHUIECKOE TOXKIIECTBO, PEIIaTh 3a1a91

YMeTh NpUMEHATh BCE H3y4YeHHbIE (OpPMyJbl, 3HAUYEHHUs CHHYcCa, KOCHHYCA, TaHIEHCa,
METPUYECKHE OTHOIICHUS NIPU PEUICHUH 3a/1a9

3HaTh BO3MOXKHBIE CIIydad B3aUMHOI'O PACIIONOXKEHUS MPSIMON U OKPY)KHOCTH, ONpe/eIcHue
KacaTeJIpHOM, CBOMCTBO U ITPU3HAK KACATEIbHOM.

YMeTh UX J0Ka3bIBaTh M MPUMEHATH [IPU PELICHUU 337a4, BBIIOIHATH 33a4ll HA MOCTPOCHHE
OKPYXXHOCTEH 1 KacaTeJbHBIX, OIPEACISTh OTPE3KU XOP/I OKPYKHOCTEH.
3HaTh OMpe/eNeHHe LEHTPAIbHOTO U BIIMCAHHOIO YIJIOB, KaK ONpeNeNseTcs IpajycHas Mepa
IYTH OKPYXHOCTH, TEOPEMY O BIIMCAHHOM YTJIE, CIICJICTBUS U3 HEE W TEOPEMY O MPOU3BEACHUHU
OTPE3KOB EPECEKAIOLIUXCS XOP/I.
YMeTh J0Ka3bIBaTh 3TH TEOPEMBI U TIPUMEHSATH IIPU PEIICHUH 3a/1a4
3HaTh TEOpPEeMbl O OMCCEKTpHUCE YITIa M O CEpEeAMHHOM IMEPHEHIUKYISApE K OTPE3Ky, UX
CIIEJICTBHS, a TAK)KE TEOPEMY O IIEPECEUCHUH BBICOT TPEYTOIbHUKA.
YMeTh A0Ka3bIBaTh 3T TEOPEMbI U IPUMEHATH UX MPHU PEIICHUH 3a/1a4.
YMeThb BHIMOJHATH MOCTPOCHNE 3aMeUaTeIbHBIX TOUYEK TPEYroJIbHUKA.
3HaTh, Kakasi OKPY)KHOCTb Ha3bIBAETCSl BIHMCAHHONW B MHOTOYIOJILHUK M Kakash OIMUCAHHOM
OKOJIO MHOTOYTOJIbHHKA, TEOpPeMbl 00 OKPYXHOCTH, BIIMCAaHHOH B TPEYrOJILHUK, M 00
OKpPYXXHOCTH, OIHCAaHHOM OKOJO TpeyrojbHHMKA, CBOMCTBA BIMCAHHOTO M OIHCAHHOTO
YETHIPEXYTOJIbHUKOB.
YMeTh J10Ka3bIBaTh 3TU TEOPEMbl M INPUMEHSTH NPH PELICHUH 3ajay, BBHIIOJIHATH 3aJaud Ha
MIOCTPOCHHUE OKPY)KHOCTEH M KacaTeNIbHBIX, OTPENENIATh OTPE3KH XOPJl OKPYKHOCTEH.
3HaTh, KaKOW yroj Ha3bIBaeTCS LEHTPAIbHBIM M KAaKOW BIMCAaHHBIM, KaK OIpEIeseTcs
rpaxycHast Mepa IyTH OKPYKHOCTH, TEOPEMY O BIMCAHHOM YIJIE, CIEACTBUS U3 HEE i TEOPEMY O
IPOU3BEICHUH OTPE3KOB NEPECEKAIOLINXCS XOPI.
YMeTh JOKa3bIBaTh 3TH TEOPEMBI U IPUMEHSTH TIPU PEIICHUH 33129
3HaTh TEOpEeMBbl O OHMCCEKTpHCE yIila U O CEPeIMHHOM MEPHEeHIUKYISpe K OTPEe3Ky, UX
CIIEJICTBHS, a TAK)KE TEOPEMY O IIEPECEUECHUH BBICOT TPEYTOIbHUKA.
YMeThb 0Ka3bIBaTh 3T TEOPEMbI U IPUMEHATh UX MPHU PEIICHUH 3a]1au.
YMeTh BBITIOJHATH MOCTPOCHHUE 3aMeUaTeIbHBIX TOUYEK TPEYrOIbHUKA.
3HaTh OIpeJesIEHUs] BEKTOPA U PaBHBIX BEKTOPOB.
YMetb u3o0paxkath ¥ 0003HAYaTh BEKTOPHI, OTKJIA/BIBATH OT JAHHOW TOYKH BEKTODP, PAaBHBIM
JTAHHOMY, pelIaTh 3a1a4u

3HaTh 3aKOHBI CIIOKCHHS BEKTOPOB, OIPENEIICHHE PAa3HOCTH ABYX BEKTOPOB; 3HATh, KaKOH
BEKTOP HA3bIBAETCS MPOTHUBOIMOJIOKHBIM JIAHHOMY; YMETh OOBSICHUTb, KaK OIpEeesieTcs: CyMMa
IBYX W OoJliee BEKTOPOB; YMEThb CTPOHTH CyMMY IBYX W OoJiee NaHHBIX BEKTOPOB, MOJB3YSIChH
IpaBUJIaMU TPEYTrOJbHUKA, MapajjielorpaMMa, MHOTOYTOJbHHKA, CTPOUTh pa3HOCTh JIBYX
JTAHHBIX BEKTOPOB JIByMs CIIOCO0aMH.



3HaTh, KAaKOW BEKTOP Ha3bIBACTCSI IPOU3BEACHUEM BEKTOpA HA YUCIIO, KAKOM OTPE30K
Ha3bIBAETCS CPEIHEN JIMHUEHN TPATICIIHH.

YMeTb (hopMyIupoBaTh CBOMCTBA YMHOKEHHS BEKTOpA Ha YUCIIO, (hOPMYIMPOBATh U
JIOKa3bIBaTh TEOPEMY O CPEAHEN JINHUM TPaANCLUN.

Conep:xanue yueOHOro MmaTepuasa.
Monyab «AJredpa»
1. PannonasbHbie Apodu (23 4)
Pammonansnass ngpo06b. OcHOBHOE CBOWCTBO [poOuW, cokpamenue apodei. CroxxeHue,
BBIUUTaHUE, YMHOKEHHE U JielieHue Apo0eit.

k
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[IpeoOpa3oBanue panroOHAILHBIX BEIpAKeHUH. DYHKIUSA u e€ rpaduk.
2. KBaaparTubie kopuu (21 4)
[TonsiTre 06 nppanmonanabHOM yuciie. O0IuMe cBeIeHUs O JEHCTBUTEIBHBIX YHCTIAX.
KBanpaTHblil KOpeHb, NPUOMKEHHOE 3HAUCHUE KBAJPAaTHOTO KOpHs. CBOMCTBA KBaJpaTHBIX
y=dx
KOpHEH, npeoOpa3oBaHus BEIPAKEHHH, ColepKalUX KBaApaTHble KOpHU. DyHKINSA u e
rpadux.

3. KBagparnbie ypaBHeHus (22 4)

KBangpatnoe ypaBHenue. ®opMyiibl KOpHEW KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenue
palMoHaNbHBIX ypaBHEHUH. Pemienne 3aaa4, NpuBOSIIMX K KBaJPATHBIM U PAIIMOHAIBHBIM
YPaBHEHUSM.

4. HepaBenctBa (18 u)

UucioBble HEpaBeHCTBA M HMX CBOWMCTBAa. [loueHHOE CIOKEHHWE M YMHOMXXEHUE YHCIOBBIX
HepaBeHCTB. [IprMeHEHHE CBOMCTB HEPABEHCTB K OLICHKE 3HAYCHUS BBIpaKCHHs. JInHelHoe
HEPABEHCTBO ¢ OJHOM nepemMeHHoN. CucTteMa JIMHEHHBIX HEPABEHCTB C OJTHON MEPEMEHHOIA.

5. Ctenensb ¢ HebIM noka3aresiem (7 1)

Crenenb ¢ 1enbiM IOKazaTeneM u €€ cBoicTBa. CTaHIApTHBIM BHJ YHCIA. 3aluCh
npUOIMKEHHBIX 3HaUeHUH. JleicTBUS Ha MPUOIMKEHHBIMU 3HAUYCHUSIMHU.

6. DjieMeHTBbI CTATUCTUKYU U TEOPUM BeposiTHOCTEl (5 4)

CO6op u rpynmupoBKa CTaTUCTUYECKHMX NaHHBIX. HarmsgHoe mpencTaBieHHE CTaTHCTUYECKOM
nHbopmaruu

7. lloBTOopenue. Pemenue 3anau (6 4)

3akperyieHue 3HaHUM, yMEHUI U HaBBIKOB, MOJYYEHHBIX HA YPOKax MO JaHHBIM TeMaM (Kypc
anreOpbl 8 Kiacca).

Bcero 9 KoHTpPOJIBLHBIX padoT

Moayab «I'eomeTpusi»

1.YerbipexyronbHuxku (14 4)

MHOroOyroinbHuK, BBIIYKIBIH MHOTIOYIOJIBHUK, YEThIPEXyroiabHUK. [lapamnenorpamm, ero
cBoiicTBa M mpu3Haku. Tpanerus. IIpssmoyrompHUK, pom0O, KBaapat, mx cBoicTBa. OceBas u
LEHTpalbHasi CHMMETPHHU.

2.011nomaas (10 4)

[lonsiTie tmomWaM  MHOTOyrosibHMKA. Ilnomaaum mpsMoOyroibHHMKA, MapajuiesiorpaMmma,
TpeyroiabHuKa, Tpaneuu. Teopema [Tudaropa.

3.I1ogo0HbIe TPeyroabHuKH (15 u)

[Tono6ubie TpeyronbHuKU. [Ipu3Haku momoOus TpeyronbHUKOB. [IpumeHeHue moaoOus K
JI0Ka3aTeIbCTBY TEOpeM WU pemeHuto 3anad. CuHyc, KOCMHYC M TaHIEHC OCTpPOro yria
MPSIMOYTOJBHOTO TPEYTOJIbHHUKA.



4.0xpyxHocTh (13 1)

B3anmuoe pacrnionoxkenue npsamMoil U okpy>kHOCTH. KacarenbHas K OKpYKHOCTH, €€ CBOWCTBO U
npu3Hak. lleHTpanbHble M BIKCaHHBIE YIJbl. YeTbipe 3aMeuaTellbHble TOUYKH TPEYTrOJIbHHKA.
Brnucannas u onucaHHas OKpYXHOCTH.

5.Bektopsi (13 1)

6.I1oBTOpenue (3 4)

Bcero 6 kKoHTpOJILHBIX padoT

DJIeKTPOHHbBIE y4eOHbIe MOCOoOusl.

e http://school-collection.edu.ru Enunas komekmus iudpoBeiXx 00pa3oBaTeIbHBIX PECYPCOB.
e http://fcior.edu.ru http://eor.edu.ru @enepanbHblii IEHTP HHPOPMAITMOHHBIX 00pa30BATEIHHBIX

pecypcoB (OMC).
e http://pedsovet.su [lemaroruaeckoe cooO1IECTBO.
e http://www.resolventa.ru/demo/demomath.htm CrnpaBoyHHK IO MaTeMaTHKE A7 IIKOILHUKOB

¢ https://oge.sdamgia.ru OGpa3oBaTenbHbIi MOPTAJ A1 MOATOTOBKH K 3K3aMEHaM.
IInanupyemble pe3yJabTaThl.
Monyab «Aaredpa»

B pe3yiabrare n3y4eHus ajaredpbl YYeHUK JT0JKeH
3HATH/MIOHUMATH

® CyIIECTBO IIOHATUS MAaTeMaTHYECKOIo JOKa3aTeiabCTBa; IPUMEPHI JIOKA3aTeNIbCTB;
CYLIECTBO MOHATHSI AJITOPUTMA; IPUMEPBI AIITOPUTMOB;

® KaK HCIIOJIb3YIOTCS MaTeMaTHuecKue (popMyIbl, ypaBHEHUS! U HEPABEHCTBA; IPUMEPHI UX
MIPUMEHEHHUS JUIs PEIICHUs] MaTeMaTHUYEeCKUX U MPAaKTUYECKUX 3a7ay;

® KaK MaTeMaTUYeCKH ONpeeeHHbIe (DYHKIIMU MOTYT OMHUCHIBATh PeajibHbIC 3aBUCUMOCTH;
IIPUBOAMUTD MIPUMEPHI TAKOTO OIUCAHMUS;

® KaKk MOTPEOHOCTH TPAKTHUKU IPUBEIM MATEeMaTHUYECKYI0O HAayKy K HEO0OXOIUMOCTH
pacIIMpeHMsl IOHATHUS YNCIa;

® BEpPOSTHOCTHBIM XapaKTep MHOTMX 3aKOHOMEPHOCTEH OKPY)KAIOIEro MUpa; MPUMEPHI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEH U BBIBOJIOB;

® CMBICI HACAIN3ALMM, IO3BOJIOIIEH pellaTh 3a7adyd pPeajbHOM JEHCTBUTEIBHOCTH
MaTeMaTHYECKUMHU METO/IaMU, IPUMEPHI OLINOOK, BO3HUKAIOLIUX IIPU UJIeaTU3aL1H;

yMeTb

® COCTaBJIATh OYKBEHHbIE BBIpaKEHUS M (HOPMYJBI IO YCIOBHSIM 3a/ad; OCYIIECTBIATH B
BBIpXKCHUSIX U (OpPMYJax YHUCIOBbIE MOJICTAHOBKH U BBIMOJIHATH COOTBETCTBYIOILIUE
BBIYUCJICHUA, OCYIICCTBJIATh MMOACTAHOBKY OJHOT'O BBIPAXKCHHA B APYIoC; BbIpaKaTb U3
dbopMys 01HY IEPEMEHHYIO Yepe3 OCTaIbHbIE;

®  BBIIIOJHATHE OCHOBHBIC I[CI\/JICTBI/H[ CO CTCrncHiaMHu C LOCIbIMH IIOKasaTrceiIsiMH, C
MHOTOWJIEHAMHU U € anreOpanyecKUMU JIpOOSMU; BHIIOJIHATH Pa3jIoKEHHUE MHOTOUYJIEHOB
Ha MHOXXHUTCIIU,

® BHINOJNHATH  TOXKICCTBEHHBIE  IMPEoOpa3oBaHUS  PALMOHAIBHBIX  BBIPAKCHU,
MPUMEHATh CBOMCTBA apu(PMETUUECKUX KBAJAPATHBIX KOPHEH N7l BBIYMCIICHUS 3HAUCHUN
U TpeoOpa3oBaHU UYHCIOBBIX BBIPAKECHUN, COJCpXKAIIUX KBagpaTHbIE KOPHU;
pemiars JUHeHbIe, KBapaTHbIE YPaBHEHUS U pallOHaJIbHbIC YPAaBHEHUSI, CBOSIINECS K
HUM, CHUCTCMBI [BYX JIMHENHBIX ypaBHeHI/Iﬁ U HECIIOXXHBIC HEIIMHEUHEBIE CHUCTCMBI,
pelarh JUHEWHBIE U KBaJAPATHBIE HEPABEHCTBA C OJHON NEPEMEHHOM M X CUCTEMBI;


http://www.resolventa.ru/demo/demomath.htm

® pemarh TEKCTOBBIC 3aJaudl AJIreOpandecKuM METOJ0M, HHTEPIPETUPOBATh MOIYy4YEHHBIN
pe3yabTar, MpPOBOAUTH OTOOp pelleHud, wucxons U3 (QOPMYIMPOBKU  3a/ayu;
n300paxkaTh YKcla TOYKaMU Ha KOOPJIUHATHOM MPSMOIA;

L4 OnpeacCiATbL KOOPAWMHATBI TOYKU IJIIOCKOCTH, CTPOUTH TOYKHU C 3aJTaHHBIMH KOOpAWHATAMHA

®  ¥300pa)kaTh MHOXKECTBO PEIICHUI JIMTHEMHOTO HEPAaBEHCTBA;

® pacro3HaBaTh apu(METHYECKHE W TEOMETPUYECKHE IPOTPECCHM; pelaTh 3aJaddl C
NpUMEHEHHUEM (OPMYJIbI OOIIETro YWIeHA H CyMMBI HECKOJIIBKHX TEPBBIX YICHOB;

® HaxomWTh 3HauYeHUs (QYHKIWHU, 3adaHHOW Qopmymnoi, Tabmumeit, rpaduxoMm 1Mo ee
apryMeHTy

® HaxOAWTh 3HAUEHHE apryMEeHTa MO 3HAUYEHUIO (YHKIWHU, 3aJlaHHOW TpaduKoM WIH
TaOJINIIEH;

® ompeneniaTh CBOMCTBAa (yHKIMH 10 ee Trpaduky; TpUMEHATh Tpaduyeckue
MPEJICTABJICHUS TP PEIICHUN YPAaBHEHUH, CHCTEM, HEPABEHCTB;

®  ONUCHIBATH CBOWCTBA M3YYEHHBIX (DYHKIIHHA, CTPOUTH HX TPAPUKH;

Monayab «I'eomeTpusi»

B pesyabrare H3y4eHHH reOMeTPHH YYECHUK J0JIKEH
3HATH
e [lonarue Bektopa. IIpaBuno cioxkeHune BekTOpoB. OmpeneneHue CHHyca KOCHHYCA,

TaHIeHCa, KOTaHreHca. TeopemMy CHHYCOB W KOCHHYCOB. PemeHue TpeyroiabHUKOB.
CooTHomieHne  MeXJy CTOPOHAaMHM M ymIaMu  TpeyroibHHMKa.  OmnpeneneHue
MHOTOyrojabHuKa. @OpMyIbl JUIMHBI OKPYKHOCTH M IUTOIIaaAu Kpyra. CBOKCTBAa BIMCAHHON
U OIIMCAaHHOM OKPYKHOCTH OKOJIO IPAaBWJIBHOIO MHOIOYrojbHUKa. [loHsATHE ABUXKEHUSA HA
IUIOCKOCTH: CHMMETPHS, TApaJUIEIbHBIN IIEPEHOC, TOBOPOT.

YMeTh:

. [IpumeHsTh BEKTOpa K pelIeHHI0 mpocTedmux 3agad. CkiaablBaTh, BBIYUTATh BEKTOpA,
YMHOKaThb BEKTOp Ha 4Mciio. Pemares 3amaun, NpUMEHsSs TEOpEMY CHUHyca M KOCHHYCA.
[IpuMeEHATH anropuTM pEeLICHUs IIPOU3BOJIBHBIX TPEYIOJBHHUKOB IIPU PEIIECHUU 3a]ad.
Pemate 3agaun Ha npumeHeHHe GOPMYI - BBIYMCIIEHUE IO U CTOPOH MPaBHIIbHBIX
MHOTOYTOJIbHUKOB. IIpHMeHATH cBOICTBa OKpYXHOCTEH IpH pemeHuu 3anad. CTpouTh
IIPaBUJIbHBIE MHOTOYTOJIbHUKHU C TOMOIIBIO IUPKYJIS U JIMHEUKU.

Conep:xanue yueOHOro MmaTrepuasa.
Monyab «Aaredpa»

1. Kpaaparnunas ¢pynkous. (21 4)

Oynknusa. OO0nacTh ompeneneHuss W o0macTh 3HaueHUs: (Qydkmuu. CBoWcTBAa  (PYHKITHI.
KBangpatHelii TpéxwieH U ero KopHH. Pa3iokeHue KBagpaTHOro TpEXWieHa HAa MHOXKHTEIH.
®dyukuus y = ax’, eé rpaduk u cBoictea. ['paduku pynkimit y =ax’ +n u y = a(x — m)*
[Toctpoenue rpapuka kBaapatuuHoil ¢yHkunu. Pynkuus y = x". KopeHp n-oif cTeneHH.
Jpo6uo-nuneiinas Gyukmus u e€ rpaduk. CTeneHs ¢ palMoOHaTLHBIM TTOKA3aTeIeM.

2. YpaBHeHUS] M HEPAaBEHCTBA ¢ OJHOI nepeMeHHOM.(14 1)

Ilenoe ypaBHeHue u ero KopHU. [[poOHBIE palMoHanbHBbIE ypaBHEHHUA. PeleHue HepaBeH
BTOPOW CTENIEHM C OJHOM NEepEeMEHHOM. PelieHne HepaBeHCTB METOAOM MHTepBana. Hekoropeie
MPUEMBI PELICHUS LIETBIX YpaBHEHUI.

3. YpaBHeHHUsI H HEPaBEHCTBA C IBYMsI lepeMeHHbIMU.(21 1)



VYpaBHeHUsI ¢ JBYMs NEepeMEHHbIMH U ero rpaduk. I'padmueckuii cnocold pemieHus cucrteM
ypaBHeHUH. Pemenne cuctem ypaBHEHUN BTOPOM CTENEHH. Pelenne 3a1a4 ¢ mMOMOIIBIO CHCTEM
ypaBHEHUN BTOpo# creneHu. HepaBeHcTBa ¢ 1ByMs nepeMeHHbIMH. CHUCTEMBI HEPAaBEHCTB C
IBYMsI IepeMeHHbIMU. HekoTropble mpHEMBI PELICHHs] CHCTEM YpPAaBHEHUN BTOPOM CTENEHH C
JBYMsl [IEPEMEHHBIMH.

4. ApudpmMernueckas u reomerpudeckasi nporpeccuu.(15 4)

[TocnenoBarensHocTu. Ormpenenenue apudmernueckoid mnporpeccuu. Popmyna n-oro ujieHa
apudmernyeckoid mnporpeccun. dopmyna CyMMBbl MEpBBIX 7 WICHOB apU(pMETHUYECKOI
nporpeccun.  Omnpenenenue  reomerpuueckol  mporpeccun. @dopmyna  n-oro  wieHa
reoMerpudyecko mporpeccun. @dopmyna CyMMBl NEPBBIX 4 WIEHOB T'€OMETPHYECKON
IIPOTPECCHUMN.

5. Dn1eMeHTbI KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BepPOATHOCTH.(16 1)

[Tpumepsr komOuHaTOpHBIX 3anad. [lepectanoBku. Pazmemenus. Coderanus. OTHOCUTEIbHAS
4acToTa ciay4yailHOro coObITus. BeposaTHOCTh paBHOBO3MOMKHBIX COOBITHI.

6. IloBTOpenue Kypca 7-9 kiaaccon.(12 1)

Oyukuuu. KBagparueiii Tpéxunen. KBaapatnunas pyHkuus. YpaBHEHHs U HEPABEHCTBA C OJHOM
[IEPEMEHHON. YpaBHEHUsS M HEPABEHCTBA C JABYMs IIEPEMEHHBIMU. TOXIECTBEHHBIE
npeodpasoBanus. [Iporpeccun.

Bcero 8 koHTpoJILHBIX padoT

Monyab «I'eomeTpusi»

1.IToBTOpPEHHE (2 1)

2. Metoa koopauHar (12 1)

Pa3noxenue BexkTopa o ByM HEKOJUIMHEApHBIM BekTOopaMm. Koopaunats! Bektopa. [Ipocreiimmue
3a/1a4 B KOOPJIMHATAX. YPAaBHEHUS OKPYKHOCTH U NpsAMOU. [I[ppuMeHeHrne BEKTOPOB U KOOPAUHAT
IIPY PELICHUN 3a/1au.

OcCcHOBHAas 1II€J b - HAYYATh YYAIMXCSA BBIIIOJIHATH JEUCTBUS HAJ BEKTOpaMHU Kak
HaANPaBICHHBIMU OTPE3KAMH, YTO BAXXHO JJI MPUMEHEHHUS BEKTOPOB B (PU3UKE; MO3HAKOMUTH C
HCIIOJIb30BaHUEM BEKTOPOB M METO/A KOOPAUHAT IPU PEILICHUH T€OMETPUYECKHUX 3a/1a4.

3. CooTHOIIEHNS MEKIY CTOPOHAMH M YIJIaMHM TpeyrojibHuka. CKajJsipHOe NMpPOou3BeleHHe
BeKTOpoB(16 1)

CuHyc, KOCUHYC M TaHreHC yria. TeopeMbl CHHYCOB M KOCHHYCOB. PellleHue TpeyrojabHHKOB.
CkansipHO€ ITPOU3BECHUE BEKTOPOB U €0 IPUMEHEHHUE B TEOMETPUUYECKUX 3a/1adax.
OcHOBHAas II€Jb-Pa3BUTh YMEHHUE YUAIIUXCS IPUMEHSATh TPUTOHOMETPUUECKUN armapar
IIPU PEIIEHNN T€OMETPUYECKHX 3a/1a4.

4. lnuHa OKPYKHOCTH H IUIomaab kpyra (12 4)

[IpaBunpHBIE MHOTOYTOJBHUKHN. OKPYKHOCTH, ONMCAHHAs! OKOJIO NMPABUJIBHOI'O MHOTOYTOJIbHUKA
u BHucaHHas B Hero. llocTpoeHne NpaBUIBHBIX MHOIOYI'OJIBHHUKOB. JIIMHA OKpPY)KHOCTH.
[Tmomane kpyra.

OcHOBHasf 1€ b- paclIMpUTh 3HAHUE YYALIUXCA O MHOTOYTOJbHUKAX; PacCMOTPETh
MOHSITHSL JUTMHBI OKPY>KHOCTH U TUIOIIAIN Kpyra U (GOPMYIIbI sl UX BBIYUCIICHUS.

5. ABu:xenus (10 4)

OtoOpakenne tuiockoctd Ha ceOs. [lonstue aBwxkeHus. OceBas W NEHTpajdbHAs CUMMETPHH.
[TapamensHbii nepenoc. Ilosopot. Hanoxxenus u qBuxkeHus.

OcHOBHAas W e€Jdb - NO3HAKOMHUTh yYaIlIUXCs C MOHATHEM JBUKEHUS U €r0 CBOWCTBAMM, C
OCHOBHBIMM BUJIaMH JIBUKEHUI, CO B3aUMOOTHOLIEHUSIMU HAJIOKEHUN U IBU)KCHUH.

6. HauanbHble cBeneHus u3 crepeomerpuu (10 u)

IIpenmer crepeoMeTpun. I'eomeTpuueckne Tena 1 NIOBEPXHOCTH.

MHororpaHHuK#: TpuU3Ma, Napajuielenunes, nupamuaa, (GopMynbsl [UIsl BBIYUCIEHUS UX
oobeMoB. Tena W TMOBEPXHOCTH BpallleHUs: LUIUHIAP, KOHYyC, cdepa, map, (GopMyiasl It
BBIYHMCIICHHSI MIX TIJIOIIAJIeH TTOBEPXHOCTEH U 0OBEMOB.



OcHOBHaAasA 1€ b - JaTh HAYAJIBHOE MPEJCTABICHUE O TeJlaX U MOBEPXHOCTAX B
MMPOCTPAaHCTBE, IMTO3HAKOMUTH YHaIIUXCsA C OCHOBHBIMU (bOpMy.]'IaMI/I JUIA BBIYHUCJIICHUA HJIOHIa)Ieﬁ
MOBEPXHOCTEN U 0OHEMOB Tell.

7. UToroBoe nmoBTopeHune Kypca reomerpum 7-9 ki. (4 4)

Bcero 4 KoHTPOJILHBIX padoT

DJIeKTPOHHbBIE Y4eOHbIe MOCoOusl.

e http://school-collection.edu.ru Equnas xomnekius iudpoBbix 06pa3oBaTeIbHBIX PECYpCOB.

e http://fcior.edu.ru http://eor.edu.ru @enepanbHblil HEeHTP HHPOPMAITMOHHBIX 00pa30BATENBHBIX
pecypcoB (OMC).

e http://pedsovet.su [lemaroruueckoe cooOIIECTBO.

e http://www.resolventa.ru/demo/demomath.htm CnpaBoyHuK 110 MaTeMaTHKE JIJIs1 IIKOJIbHUKOB

¢ https://oge.sdamgia.ru OGpa3oBaTenbHbII MOPTAI A TOATOTOBKH K 3K3aMEHaM.

IInanupyemble pe3ybTaThl.

B pe3ynbrate nzyuenust mateMaTtuku B 11 Kitacce y4eHUK TOKEH

3HATH/TIOHUMATH

® 3HAUYCHUC MaTeMaTHLIeCKOﬁ HayKI/I JJIA pemeHHs[ 3aJ1a4, BOSHUKAKOIINX B TeOpI/II/I nu HpaKTI/IKe;
IIUPOTY U B TO JK€ BPEMS OIPAaHMUYCHHOCTh MPUMEHEHHUSI MaTEMaTHICCKUX METOOB K aHAIHM3y U
MCCJICIOBAHUIO MPOIIECCOB U SBJICHUI B IPUPOJIE U OOIIECTBE;

® 3HAUYCHUC HpaKTI/IKI/I 158 BOHpOCOB, BO3HHUKAKIIINX B CaMOﬁ MAaTEMATUKE IJI1 (1)OpMI/Ip0BaHI/I${ nu
pa3BUTUS MaTEMaTHYECKOM HAyKW; HWCTOPHUIO Pa3BUTHS TOHATHS YHCTIA, CO3JaHUS
MaTeMaTHYE€CKOro aHaJ13a, BOSHUKHOBEHUS U PA3BUTHUS T€OMETPUH;

® YHUBEpCAJbHBI XapakTep 3aKOHOB JIOTMKM MaTe€MaTHYEeCKUX  PaCCyXACHUH, UX
MIPUMEHUMOCTD BO BCEX 00J1ACTIX YEJIIOBEUECKOM JIEATENbHOCTH;

® BCPOSTHOCTHBIM XapaKTeP Pa3IMYHBIX MTPOIIECCOB OKPYXKAIOIIETO MHUPA;

AJITEBPA

YMeThb

® BLINONHATH apuMeTHyecKue JeWUCTBUSA, coueTass YCTHbIE W TMHCHMEHHBIE IPUEMBI,
HpI/IMeHeHI/Ie BBIUHUCJINTCIIBbHBIX yCTpOfICTB; HAaXOIUTh 3HAUCHUA KOpHSI HaTypaJIBHOI;'I CTCIICHH,
CTENEHW C pAIMOHAIBHBIM IIOKa3aTeseM, Jorapudma, HCIOJIb3yd TIPH HEOOXOAUMOCTH
BBIYUCIIMTEIIBHBIE YCTPOMCTBA; II0Jb30BAaTbCSA OLICHKOM M IPUKUAKONM IPU IPAKTUYECKHUX
pacyeTax;

® TIPOBOJUTH MO0 U3BECTHBHIM (OPMYJIaM M MpaBHIIaM MPeoOpa3oBaHus OYKBEHHBIX BBIPAKEHUI,
BKJTIOYAIOIIMX CTENICHH, PAIHKAaIIbl, IOTapu(MbI U TPUTOHOMETPHUECKUE (PYHKITUH;

® BBLIYUCIIATh 3HAYCHHUS YHCIIOBBIX W OYKBEHHBIX BBIPAKCHHH, OCYIICCTBIISISI HEOOXOIUMBIC
MOJICTAHOBKH U NMPE00pa30BaHNUS;

HCITIOJIB30BAaTh HpI/IO6peTeHHI)Ie 3HAHUS " YMeHI/ISI B HpaKTquCKOﬁ OCATCIIBHOCTU U
MOBCEAHEBHOM KU3HU JIJIA:

® [PAKTHYECKHX pacdyeToB 1o QopmyinaM, BKIOYas (GOPMYIBI, COJIEpKalIe CTEICHH,
paaukainel, JorapudMbl U TpPUTOHOMETpHUYECKHe (YHKIMH, UCHOJIb3ysd NpU HEOOXOAWMOCTH
CIpPaBOYHBIE MaTE€pUANIbl U TPOCTEHUIINE BHIYUCIUTENIbHBIE YCTPONUCTBA;

®YHKIUU U TPAOUKHU

YMETh


http://www.resolventa.ru/demo/demomath.htm

® OmpeaeNnsaTh 3HaUeHHE (QYHKIMH 110 3HaYCHUIO apTryMEHTa MPH Pa3INuHBIX croco0ax 3a1aHus
dbyHKINY,

® CTPOUTH IpaUKK N3y4EHHbIX (PYHKLNH;

® OnuChIBaTh MO rpaduKy U B MPOCTEHIIMX clydasx mo (opmyrne TOBEACHUE U CBOMCTBa
byHKIMH, HAXOAUTH 1O TpaguKy GYHKIIMH HAUOONBIINE U HANMEHBIIINE 3HAYCHUS;

pelartbh ypaBHEHUs, NPOCTEHIINE CUCTEMbl ypaBHEHHH, MCIOJB3ys CBOMcTBAa (PyHKIMHA M HMX
rpauKoB;

UCTOJIb30BaTh MPUOOPETEHHbIE 3HAHUS W YMEHHUS B MPAKTUYECKOH JESITEeNbHOCTH U
MOBCETHEBHOM JKM3HM I ONMHCAaHUS C TIOMOUIBIO (DYHKIMI pa3iIMyHBIX 3aBUCHMOCTEH,
NpeCTaBICHUs UX TpapUuecKy, HHTEpIIpeTaluu rpadukos;

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

yMeThb

® BBHIYUCIATH TPOU3BOJHBIE M  MEPBOOOPA3HBIC AIIEMEHTAPHBIX (YHKUWH, HCHONb3YS
CIIPaBOYHBIE MATEpPUAJIBL;

® jiCccreloBaTh B MPOCTEHIINX ciyyasX (YHKIMU Ha MOHOTOHHOCTb, HAXOIUTh HAHOOJBIINE U
HaVMEHBIIME 3HA4YeHUs (QYHKIUH, CTPOUTh TpadUKd MHOTOWIEHOB M  MPOCTEHIINX
palMoHAIBHBIX (PYHKIMH C HCHOIB30BAHUEM allllapaTa MaTeMaTH4eCKOro aHaIn3a;

® BBIYHUCIATH B MPOCTEHIINX CIIydasx IUIOMIAN C UCTIOJIb30BaHUEM IIEpBOOOPA3HOIA;
UCTIONIb30BaTh TPUOOPETEHHbIE 3HAHUS W YMEHHS B TPAKTUYECKOH JESITENbHOCTH U
ITOBCETHEBHOM JKNU3HHU JUIA:

® pelleHusl NPUKIAIHBIX 33134, B TOM YHCJIE COLUAIbHO-DKOHOMUYECKUX U (PU3MUECKHX, Ha
HauOoJIbIIME M HAUMEHBIINE 3HAaYEHHsI, HA HAXO0XKAEHUE CKOPOCTU U YCKOPEHUS;

YPABHEHUSA U HEPABEHCTBA

yMeThb

® peulath panMoOHAIbHBIE, MOKA3aTeJIbHbIE M JIOrapu(pMHUUECKUE YpaBHEHUS U HEpaBEHCTBA,
IIPOCTENIINE HPPALOHAIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, X CUCTEMBI;

® COCTaBJIATH YPABHEHUS U HEPABEHCTBA 110 YCIOBHIO 33a4H;

® JICII0JIb30BaTh AJIS MPUOIMKEHHOTO PELICHUs] YPaBHEHUH 1 HEPABEHCTB rpauyecKuii MeTox;
® y300pakaTh HAa KOOPAMHATHOM TIOCKOCTH MHOMKECTBA PEIICHUH MPOCTEHIINX YpaBHEHUH U
UX CHUCTEM;

UCTOJIb30BaTh TPUOOPETEHHbIE 3HAHUS W YMEHHUS B MPAKTUYECKOH JEeSITEeNbHOCTH U
ITOBCETHEBHOM KU3HHU JUISL:

® [IOCTPOEHMS U UCCIIEN0BaHMS MPOCTEUIINX MAaTEMATUIECKUX MOJETIEH;

JIEMEHTbI KOMBUHATOPUKHU, CTATUCTUKU U TEOPUU BEPOSATHOCTEM
YMeThb

® pemiaTh MPOCTEUITME KOMOWHATOPHBIE 3aJadd  METOAOM Iepebopa, a Takke C
UCIIOJIb30BaHUEM U3BECTHBIX (OPMYIT;

® BBLIYUCIATH B IMPOCTEHIINX CIIyyasX BEPOSTHOCTU COOBITMH Ha OCHOBE IOJCYeTa 4YHCia
HCXOJIOB;

UCIOJb30BaTh MPUOOPETEHHBbIE 3HAHUA U YMEHUS B IPAKTUUYECKOM JIE€ATENbHOCTH U
IIOBCEIHEBHOM JKNU3HHU JUIA:

® aHaIu3a peasbHbIX YNCIIOBBIX JaHHBIX, IPE/ICTABICHHBIX B BUJE JHarpaMM, rpauKkoB;

® aHanu3a MHQOpPMAIMK CTAaTUCTUUYECKOTO XapaKTepa;

BJIAJETh KOMIETEHLMSIMU: Y4eOHO — TIO3HABaTelIbHOM, IIEHHOCTHO — OPHEHTAIMOHHOMH,
pedieKCHBHOM, KOMMYHUKAaTHBHOM, HMH(POPMAIITMOHHON, COITUATEHO — TPYIOBOM.

I'EOMETPUA

YMeThb

® pacro3HaBaTh Ha YepTeKax U MOJAEISIX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH TPEXMEPHBIE
0O0BEKTHI C MX ONMUCAHUSIMU, U300paKEHUSIMU;



® OIKCHIBaTh B3aMMHOE PACIIOJI0KEHUE NPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;
apryMEHTHUPOBATh CBOM CYXKIEHUS 00 3TOM PaCIOJIOKCHHH,

® aHAIM3UPOBAThH B IPOCTEUIINX CIIyYasiX B3aUMHOE PACIIOIOKEHHE OOBbEKTOB B IPOCTPAHCTBE;
® u300pakaTh OCHOBHBIE MHOTOTPAHHUKH; BHITIOTHSITH YEPTEXKH 110 YCIOBUSAM 3a]1a4;

® CTPOUTH MPOCTEHINNE ceueHus KyOa, MPU3MbI, MTUPaAMUJIBI;

® pemniath INIAHUMETPUYECKHE U MPOCTEUIINE CTEPEOMETPUUECKHUE 3a/1a4M Ha HAXOXKICHHE
reoOMEeTPUYECKUX BEWYHH (IJIMH, YTJIOB, IUIOHIaiei);

® JICTIONB30BATh MIPU PEIICHUU CTEPEOMETPHUYECKUX 33]1a4 TUTAaHUMEeTpHUecKe PakThl U
METO/IbI;

® [POBOJUTH JOKA3aTEIbHbIE PACCYKICHUS B XOA€ PEUICHUS 3a/1ad.

¢ lcnonb30BaTh NPHOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTHUECKOU IEATEIHHOCTH U
MOBCEJHEBHOM KU3HU: JIJI1 UCCIIEIOBAHUS HECIIOKHBIX MPAKTUYECKUX CUTYAIIMH Ha OCHOBE
M3YYEHHBIX (POPMYJ U CBOMCTB (QUTyYp; ISl BHIYUCICHUH IUTOMIAeH MOBEPXHOCTEH
MIPOCTPAHCTBEHHBIX TN MPU PEIICHUH MPAKTUIESCKUX 33]1a4, UCIIONb3Ys IPU HEOOXOTUMOCTH
CIIPABOYHUKH U BBIYUCIUTEIIbHBIE YCTPONCTBA.

® COOTHOCHUTH IUIOCKHE T€OMETPUUYECKUE (PUTYpBI U TpeXMEpHbIE OOBEKTHI C UX OMUCAHUAMH,
yepTekaMu, H300pakeHUAMU; pa3inyaTh U aHAIU3UPOBATh B3aUMHOE pacroiokeHue Guryp;

® u300paxarh reoMeTpudeckre (GUTyphl U Tela, BHIIOIHATH YEPTEK MO YCIOBHUIO 3a/1a4H;

® pelaTh reOMETPUYECKUE 3a/1a4M, ONMUPASICh HA M3YYEHHBIC CBOWCTBA IJIAHUMETPHUUYECKUX U
CTEpPEOMETPUYECKNX (UTYp W OTHONIICHUH MEXIy HHUMH, NPUMEHSS alreOpandeckuii u
TPUTOHOMETPHUUECKUH anmnapar;

® [POBOJMUTH JIOKA3aTEIbHBIC PACCYXKJCHUS TP PELICHUHM 33/a4, JOKa3blBaTb OCHOBHBIC
TEOPEMBI Kypca;

® BEHIYHCIISATH JTHHEWHBIC DJIEMEHTHI U YIJIbl B IPOCTPAHCTBEHHBIX KOH(QUTYpAIHSIX, 00BEMBI H
TJIOIIAIU TTOBEPXHOCTEH MTPOCTPAHCTBEHHBIX TEJT M UX MPOCTEUIINX KOMOWHAIIHIA;

® [IPUMEHATh KOOPJAMHATHO-BEKTOPHBIM METOA JUIsl BBIYMCIEHUS OTHOLIEHUH, PAaCCTOSHUN U
yIJIOB;

® CTPOUTH CEUEHUS] MHOTOIPAaHHUKOB U M300pa)kaTh CEUECHHUS TEINl BPAIICHNUS;

® UCIONb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHHS B TMPAKTUYECKOM JESITENBHOCTH H
MMOBCEHEBHOM KU3HU JUISL:

® yccrnefoBaHus  (MOJCIMPOBAHUS) HECIOXKHBIX TMPAKTHUYECKUX CHTyalldid Ha OCHOBE
M3YYEHHBIX (DOPMYI U CBOKCTB (puryp;

® BLIUHCIICHUS JUIHH, TUIOIIAIel 1 00BEMOB pEabHBIX OOBEKTOB MPH PEIICHUN MPAKTUIECKUX
3aJ1a4, UCTONIB3Ys IPU HEOOXOMMOCTH CIIPABOYHUKY M BEIYUCIUTEILHBIC YCTPOHCTBA.

Coneprkanue yueOHOro MmarepuaJia.

IlepBooOpa3Hasi 1 HHTerpaJ
+
[lepBooOpasnas. IlepBooOpa3Has cTerneHHON (GYHKIUU C IENbIM MoKazareneM (n - -1).,
cuHyca u Kocunyca. [Ipocreiimme npaBuia HaxoKeHUS epBooOpa3HbIx. [lnomanb
KPUBOJIMHENHOM TPaIlCLIUH.

Hurerpan. ®opmyna Hprotona-Jleitonumna. Kpuonunelinas Ttpamenms. 3amada o
HaXOXKICHUM IUIOLAAN KPUBOIMHEWHOMN Tpanenuu. [loHsaTue o0 onpeneneHHOM HMHTErpaje Kak
oA KPUBOIUHEHHON Tparnenuu. [IpumeHeHne WHTerpana K BBIYMCICHUIO IUIOIIAJEH U
o6beMoB. (IIpumepsl npuMeHeHust HHTerpaja B (pu3nke U reoMeTpui. )

OcHoBHasi 1eNb — MO3HAKOMHUTH Y4YalllUXCS C MHTErPUPOBAHUEM Kak oOIlepainuci,
oOpatHOi Au(PEpEeHIINPOBAHNIO;, HAYYUTh MPUMEHSATH IEPBOOOPA3HYIO  JUISI BBIYMCICHHS
IJI0MIaIe KPUBOJIUHEHMHBIX Tpareiuu.



O000menne NOHATHS CTENECHH.

Kopenp crenenn n>1 u ero cpoiictBa. CTeneHb ¢ pallOHAJIBHBIM IIOKa3aTeleM M ee
cBoiicTBa. [loHsATHE O CTemeHM C AEUCTBUTENbHBIM IOKa3areneM. CBoOICTBa CTENEHH C
JNIEUCTBUTEIILHEIM [TOKA3aTEIEM.

OcHoBHas 1enb — 0000IIUTh U CUCTEMATU3UPOBATh 3HaHUA 1O TeMe «CTeneHb), BBECTH
MOHATHE CTENEHHW C JEHCTBUTEIBHBIM II0OKA3aTeNIeM, HAYYUTh IPUMEHSATH €€ CBOMCTBA JJIA
BBIUUCIICHUH U TIpeoOpa30BaHMii BEIPAKEHUI.

Iloka3zaresbHas1, JJorapupmuyeckasi ¥ creneHHast PyHKIMH.

[loHATHEe O cTeneHM C MppalMOHAIBHBIM IIOKa3areneM. PerieHue uppanroOHaIbHBIX
YPaBHEHUH.

CreneHHas (QyHKUUS C HaTypaJbHBIM IIOKa3aTeleM, ee CBoWcTBa M rpaduk B3anmuo-
oOpatHble PyHKIIUU.

IToka3zarenbHas ¢QyHkuus, ee cBoiictBa U rpaduk. ToxknecTBeHHbIE NpPeoOpa3oBaHUs
MTOKAa3aTeJIbHbIX BBIPAXKECHU. PellleHne mokas3aTenbHbIX YPABHEHNUN U HEPABEHCTB.

Jlorapudm yucna. OcHOBHOE Jorapupmuueckoe ToxaecTBo. Jlorapudm mpousBeneHus,
YaCcTHOTO, CTENEHH; Mepexoj] K HOBOMY OCHOBaHHIO. [lecATUYHBIN M HaTypasibHbIN Jorapudmsl,
YUCIIO €. Jlorapudpmuueckass ~ QyHKIus, ee  cBoiictBa u  rpaduk.  Pemenue
Jorapu(pMUUECKUX ypaBHEHUIN 1 HEPaBEHCTB.

Perienue panmoHanbHbIX, MOKA3aTeIbHBIX, JOrAPUPMHUUECKUX YPAaBHEHUH 1 HEPABEHCTB.
Pemenune nppanoHanbHbIX YpaBHEHUN.

OcCHOBHBIE TpUEMBl pELICHHS CHCTEM YpaBHEHUH: TIOACTaHOBKa, alredpandeckoe
CJIOKEHHE, BBEJCHHE HOBBIX IEPEMEHHBIX. PAaBHOCWIBHOCTh ypABHEHUI, HEPABEHCTB, CHCTEM.
Pemenue mnpocredmumx CUCTEM YpaBHEHMHM C JByMs HEHU3BECTHBIMU. Pellenue cucrem
HEPABEHCTB C OJHON MEPEMEHHOM.

Hcnonb3oBanue cBOCTB U rpadukoB (GyHKINN TpU peIIeHUH YpaBHEHHH U HEPaBEHCTB.

N300paxeHne Ha KOOPIMHATHOM IUIOCKOCTM MHOXKECTBAa pEIIEHUN ypaBHEHUH U
HEPAaBEHCTB C JIByMsI [ICPEMEHHBIMU U UX CUCTEM.

[TpeoOpa3oBanusi MPOCTEHIINX BBIPAKEHHUM, BKIIOUAIONINX apU(PMETHUECKHE ONEpalnH,
a TaKk)Ke OIepalfio BO3BEACHUS B CTENICHb U ONEPALIUIO JIOTapu(PMUPOBAHUSL.

[TpousBognast moka3zatenbHON (QyHKUMU. Yucio e u  HarypaidbHbId Jorapudm.
ITpon3BoaHast CTENEHHOM (DYHKIINU.

OcHOBHasi 1eb — IO3HAKOMHUTH YYaIIMXCS C IOKa3aTeNbHOM, JIOTapu(pMUUYECKOH U
CTENEeHHOM (YHKUMSAMH, HAydUTh pellaTh HppalMoHaJbHbIE ypaBHEHMs, IOKa3aTelbHbIE U
norapumMuyuecKre ypaBHEHUs U HEPABEHCTBA

DJieMeHTBI TeopuH BepositHocTel. KomOnnaTopuka.

TabnmuuHoe u rpadguyueckoe MpeacTaBieHre JaHHBIX. UNCIIOBbIE XapaKTEPUCTUKH DPSIIOB
JAHHBIX.

[ToouepenHblii M OTHOBpPEMEHHBIH BBHIOOP HECKONBKHUX JJIEMEHTOB M3 KOHEYHOIO
MHOkecTBa. Dopmynbl  4uMClla  [IEpEeCTaHOBOK, COYETaHWM, pasMmelleHud. Pemenue
KOMOMHATOpHBIX  3amad. Popmyna OumHoma  Heriorona. CpoiictBa  OMHOMHATBHBIX
ko3¢ ¢unrentos. Tpeyronapauk [lackans.

DOneMeHTapHbIe M CIOXKHbBIE COObITHS. PaccMoTpeHHe cilydaeB U BEPOATHOCTb CYMMBI
HECOBMECTHBIX ~ COOBITMH, BEPOSTHOCTb IPOTUBOIMOJIOKHOTO  coObiTus.  IloHsTHE O
HE3aBHCUMOCTU COOBITHI. BeposTHOCTh M CTaTUCTHYECKas 4acTOTa HACTYIUIEHUS COOBITHS.
Pemenue nmpakTuyeckux 3a1a4 ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METOIOB.

OcHoBHasi 1eNb - pa3BUTh KOMOMHATOPHOE MBIIIIEHHE Ydamuxcs, Cc(HOpMUPOBATH
MIOHSTHE BEPOSATHOCTH CIYyYaliHOTO HE3aBUCHUMOT'O COOBITHSI.

[IpsvMble U MIockocTH B nMpocTpaHcTBe. OCHOBHBIE MOHATUSL CTEPEOMETPUU (TOUKA,
npsiMas, IUIOCKOCTb, MPOCTPAHCTBO). [loHamue 06 akcuomamuieckoM cnocobe nocmpoeHus
2ceomempuu.

[Iepecexkaromuecs, napajuieiabHble U CKPEIIUBAIOLIUECS TIPSMBIE. YTOI MEXAY NPIMBIMU
B IpocTpaHcTBe. llepnenaukynspHocTs npsMbIX. llapamnensHOCTP WM NEPHEHAMKYISIPHOCTD



IpsIMOM M IUIOCKOCTH, IPU3HAKM UM CBOHCTBA. Teopema O Tpex NEPHEHAUKYISIPaXx.
[lepnienauKynsp ¥ HAKJIOHHAS K IUIOCKOCTH. YTOJI MEXAY IPSIMOM U MJIOCKOCTHIO.

[TapaynenbHOCTh IIOCKOCTEN, IEPIEHIUKYIIIPHOCTD MIJIOCKOCTEN, MPU3HAKU U CBOWCTBA.
JIByrpaHHBIN yroJ, JUHEHHBIN Yroi IBYITPaHHOIO yIJia.

PaccrosHus oT Toukn 10 1I0CKOCTH. PacctosiHre oT npsiMoit 10 miiockocTH. PaccTosHue
MEX/1y MapaieIbHbIMU IUIOCKOCTSIMU. PaccTosiHue MeXy CKpeUIMBaIOIMMHUCS MPSIMBIMU.

[MapanmnensHoe  mpoekTupoBaHue. OpTOroHanbHOE — MPOEKTHUpOBaHUE.  [lnowaos
OPMO2OHANILHOU  NPOeKYyuu MHO20y20abHUKa. VI300pakeHne MNpOCTPaHCTBEHHBIX —(QUIYP.
Llenmpanvnoe npoexmuposarue.

Mmuororpannuku.  Bepmumnbl, peOpa, TrpaHu  MHOrorpaHiHuka.  Pazeepmka.
Mnozozpannvie yenvl. Boinykiavie mnozoepannuxu. Teopema Jiinepa.

[Tpusma, ee ocHoBaHMs, OOKOBbIE peOpa, BbICOTa, OOKOBas MOBepXHOCTh. [Ipsimas u
HakJIoHHas nmpusma. [IpaBuibHas npusma. [apannenenunen. Kyo6.

[Tupamua, ee ocHoOBaHUEe, OOKOBBIE peOpa, BEICOTA, OOKOBAsI IOBEPXHOCTH. TpeyroapHas
nupamua. [IpaBunbHas nupamuaa. YceueHHass TUpamMuia.

Cummetpuu B KyOe, B apajijleNielunesie, 8 npusme u nupamuoe.

Ilonamue o cummempuu 6 npocmpancmee (YenmpanbHas, 0Ce6asl, 3ePKAlbHAS).

Ceuenns MHOTOrpaHHMKOB. [locTpoeHune ceueHumii.

[IpencraBnenue o MpaBUIBHBIX MHOTOIPaHHUKAX (TETpa’/p, KyO, OKTadp, AOAEKadIp U
HUKOCadIP).

[Tonarue o nmpeobpazoBaHUU B MPOCTPAHCTBE. JIBIXKEHHS MPOCTPAHCTBA M UX CBOMCTBA.
[TapannensHblii TepeHoc, UeHTpajdbHas cumMMmeTpus. [IOBOpOT BOKpyr ocH. 3epKaibHas
cummeTtpusi. OceBasi CHMMETpUS B IPOCTPAHCTBE.

Koopaunarel u BekTOpbl. JlekapToBbl KoopAuHAaTBI B mpocTpaHcTBe. Dopmyna
paccTosHUS MEXAY ABYMs TOUKaMU. YpaBHEHUS chepbl u naockocmu. Popmyna paccmosanus om
MOYKU 00 NILOCKOCTU.

Bextopsl. Moayne Bekropa. PaBeHCcTBO BekTOpoB. Cl0KEHHE BEKTOPOB U YMHOXEHHE
BEKTOpa Ha YMCIO. YToi Mexay BekropaMu. KoopaumHatel Bektopa. CKaSIpHOE MPOU3BEACHUE
BeKTOpoB. KoiumnmHeapHbie BEKTOpPHI. PasznokeHune BEKTOopa MO IByM HEKOJUIMHEAPHBIM BEKTOpPaM.
Kommnanapueie BekTopbl. Pa3noxkeHnue no TpeM HEKOMILJIaHAPHBIM BEKTOPaM.

Tesia BpaleHus M IVIOLIAAM UX MOBEPXHOCTeH. [[MMHIp 1 KOHYC. YCEUEeHHBIN KOHYC.
OcHoBaHue, BbICOTa, OOKOBas IMOBEPXHOCTb, OOpasyromiasi, pa3zBepTka. OceBble CceueHUs U
ceueHMs napasuienbHble ocHoBaHMIo. [llap u cdepa, ux ceuenus. Dmumrnc, runepdosna, napadona
Kak ceyeHMs kKoHyca. KacarenpHas mimockocth k cdepe. Cdepa, BnucaHHAass B MHOTOTPAHHUK,
cdepa, omMcaHHas OKOJO MHOTOrpaHHuka. L{uauHapuyeckue W KOHHYECKHE MOBEPXHOCTH.
@®opMyIibl MIIOAAN TOBEPXHOCTEHN HMINHIpa U KoHyca. Dopmyna miomaay cepsl.

Oobvembor men. llonstue o0 oObeme Tena. OTHOIIEHHE OOBEMOB IMOJOOHBIX TeIN.
®opmyiel 00beMa Kyba, napajuiesenumnesna, IpusMsl, IMHApPa. PopMynbl 00beMa MUPaMUIBL U
koHyca. @opmyna o0beMa mapa.

JJIeKTPOHHbBIE Y4eOHbIe MOCcoOusl.

e http://school-collection.edu.ru Enqunas xomnekuus nudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB.
e http://fcior.edu.ru http://eor.edu.ru @enepanbHblii IEHTP UHPOPMAITMOHHBIX 00pa30BATEIHHBIX

pecypcoB (OMC).

¢ http://ege.yandex.ru EI'D u 'HA.

¢ http://ege.edu.ru Opunmanbueiil nHOpManMOHHBIHN mopTan EI'D.

¢ http://pedsovet.su [lemarorngeckoe cooOIIECTBO.

¢ https://oge.sdamgia.ru OOpa3oBarenbHBIN TOPTAI JJIsI TOJITOTOBKH K dK3aMECHAM.



¢ https://ege.sdamgia.ru OOpa3oBaTeIbHBIIN MOPTA I HOATOTOBKU K AK3aMEHAM.



