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OCHOBHOI'O OBHIET'O OBPA3OBAHUS 110 MATEMATHUKE

s 7-9 kjaccos

Cpok peanuzauuu: 3 roga



PaGouyasi nporpamma no mareMaTuke JJs 7-9 KJIaccoB COCTaBJIE€HA HA OCHOBAHUM CJIEAYIOIIMX
AOKYMEHTOB:

1 ®enepanbueblii 3akoH «O6 obpasoBanuu B Poccuiickoit @enepannu» ot 29.12.2012 N 273-03
(pen. ot 12.05.2019r.)

2  @enepanbHbIiA rOCy/apCTBEHHBII 00pa30BaTENbHbII CTaHJApPT OCHOBHOI'O ob1ero
o0pa3oBaHMs, YTBEPKAEHHBIM MPUKA30M MUHUCTEPCTBA 00pa3oBaHus U Hayku PD ot «17»
nekadpst 2010 r. Ne 1897 ¢ usmeHeHusiMu 1 TononHeHUsIME 0T:29 nexadps 2014 r., 31 nexadps
2015 .

3 TlocranoBnenue ['maBHOrO rocymapcTBEHHOTO caHUTapHOro Bpada PD ot 29 nexabps 2010 r.
N 189"06 yrBepxkaenuun CanlluH 2.4.2.2821-10 "CaHuUTapHO-3MTHIEMHOJOTUYECKHE
TpeOOBaHUS K YCIOBHSIM M OpraHU3allMi 00ydeHUs B 0011e00pa30BaTeIbHBIX YUPESKACHUAX" C
U3MEHEHUSIMH U NOIIOMHEHUAMHU oT 22 Magd 2019 r.

4 OcHoBHas oOpa3oBaTelbHas IMporpaMma OCHOBHOTO obmiero obpazoanus ['bOY COIII

«OLl» umenu I'epost CoBerckoro Coroza [romrokuna I'.K c. Ctapoe Dmre0eHbKUHO
OO6pazoBaTeNbHbIN MPOLECC OCYIIECTBISIETCS B COOTBETCTBUH C MEPEUHEM YUYEOHHKOB, BXOISIIUX B

benepanbHBIi TIepedeHb Y4eOHHKOB. llepeueHb y4EOHHUKOB €XKETOTHO YTBEPXKIACTCS IPUKA30M
JUpPEKTOpa 00pa30BaTENbHOM OpraHU3aLuy.

IInanupyemble pe3yjbTaTbl 0OCBOCHHS Y4e0OHOro Kypca

MaremaTtnueckoe 00pa3oBaHUE SBISETCS 0053aTeIbHON U HEOTHEMIIEMOM YacThIO 00IIETr0
00pa30oBaHMs Ha BCEX CTYMEHAX LIKOJIbl. OOyueHre MaTeMaTHKe B OCHOBHOM IIKOJIe HAIIPaBJIEHO Ha
TOCTHKEHHUE CIIEAYIOUUXPe3VIbmamos:

1) 6 HanpaeleHuu JUYHOCMHO20 pa36umus.

- dopmupoBaHUE TPENCTAaBICHUM O MaTeMaTHKe KaK 4YacTH OOIIeYeIOBEeYECKOM
KYJBTYpPBI, O 3HAYMMOCTH MAaTEeMAaTHKH B Pa3BUTHH IUBUIU3AIIMU M COBPEMEHHOTO O0IIECTBA;

- Pa3BuTHe NOrMuecKoro U KPUTUYECKOTO MBINIICHHS, KYJIbTYphl Peud, CIOCOOHOCTH K
YMCTBEHHOMY KCIICPUMEHTY;

- dopMHUpOBaHUE HWHTEIEKTYalbHOM YECTHOCTH M OOBEKTUBHOCTH, CHOCOOHOCTH K
MIPEOIOTICHUIO MBICTUTEILHBIX CTEPEOTUIIOB, BHITCKAOIINX M3 OOBIICHHOTO OIBITA;

- Bocnutanne kadyecTB IJWYHOCTH, OOECHEUMBAIOIIUX COLMAIBHYIO MOOWIBHOCTH,
CIIOCOOHOCTH MIPUHUMAThH CAMOCTOSATEIIHHBIC PEIICHUS;

- dopmMupoBaHUE KAYECTB MBIIUICHUS, HEOOXOIUMBIX Ui aJanTallii B COBPEMEHHOM
MH(OPMAaLIOHHOM OOLIECTBE;

- Pa3ButHe wuHTEpeca K MaTeMaTHYeCcKOMY TBOPUECTBY M  MaTEeMaTHYECKUX
CIIOCOOHOCTEMH;

- YMeHue ICHO, TOUHO, TPaMOTHO HM3J1araTh CBOU MBICIH B YCTHON U MUCHMEHHOU peyH,
MMOHMMATh CMBIC]T TTOCTABJICHHOM 3a7adud, BBICTpAWBATh apTryMEHTAIIIO, MPHBOJIUTL TPHUMEPHI U
KOHTPIIPUMEDHI;

- KpUTHYHOCTS  MBINIICHWS, YMEHHE pPacllO3HAaBaTh JIOTHYECKH HEKOPPEKTHBIE
BBICKA3bIBAHUS, OTJIMYATh THITOTE3Y OT (DaKTa,

- [IpencraBienne o MaTeMaTHYECKOM Hayke Kak cepe ueroBeuecKoil nesiTeNbHOCTH, 00
JTanax ee pa3BUTHsI, O €€ 3HAYUMOCTH JISI PA3BUTHUS ITUBUITH3AIIHH;

- KpeaTuBHOCTD MBINICHUS], UHUIIMATABA, HAXOJYUBOCTh, AKTUBHOCTH MPHU PEIICHUU
MaTeMaTHYECKUX 3a]1aY;

- YMeHue KOHTPOJMpPOBaTh TMpolecC ©  pe3yabTaT yueOHOW MaTeMaTUYeCKOM
NeSITeTbHOCTH;

- CrnocoOHOCTh K SMOIMOHAIBHOMY BOCIPHUSTUIO MaTeMaTHYeCKUX OOBEKTOB, 3ajad,
pELIEeHHH, paCCyKICHUM;

2) 6 mMemanpeomMemHoM HANPAGLeHUU.



- Pa3zButue mpezicraBieHU O MaTeMaTHKe Kak (opMe OmMcaHUs U METO/AE MO3HAHMS
NEUCTBUTENIBHOCTH,  CO3JaHME  YCIOBMH Ul  NPUOOpPETeHHs  [EpPBOHAYAJIBHOTO  OIBITA
MaTeMaTHYeCKOr0 MOJAEIUPOBAHNS;

- dopmupoBaHUe 00IUX CIIOCOOOB MHTEIEKTYalbHON AEATENbHOCTH, XapaKTEPHBIX JUIS
MaTeMaTHKU M SBJSIOIIUXCS OCHOBOHM IMO3HABATENBHON KYJIBTYpHI, 3HAUUMON JJIsl Pa3IMYHBIX chep
YeJI0BEYECKOU JESATEIbHOCTH;

- [lepBoHauanbHble TMpeaCTaBIeHUS 00 HIESIX W O METOAAaX MAaTeMaTHKU Kak
YHMBEPCAJIBHOM SI3BIKE HAYKU U TEXHUKHU, CPEJCTBE MOJCIUPOBAHMSI SIBJICHUN U IPOLIECCOB;

- YMeHue BUAETh MAaTEMaTHUYECKYyl0 3aJady B KOHTEKCTE€ MpPOOJIEMHON CHTyaluu B
JOPYTUX JUCLUIUIMHAX, B OKPYKAIOLICH KU3HH,

- YMeHne HaxOOuUTh B PA3IUYHBIX HMCTOYHUKAX HHPOPMALUIO, HEOOXOIMMYIO JUIS
peleHusi MaTeMaTHYeCKuX MpoOseM, MPeICTaBlIATh €e B MOHATHON (opme, NPUHUMATh PELICHUE B
YCJIOBUSAX HEMOJHON M N30BITOYHON, TOYHOM U BEPOSTHOCTHOW MH(POPMALINY;

- YMeHue NOHUMAaTh U MCII0JIb30BaTh MaTEMAaTHYECKHUE CPEACTBA HAIJISIAHOCTH (TpaduKH,
Juarpammbl, TaOJIHUIbI, CXEMBI U Jp.) s WIIOCTPALUU, MHTEPIIPETALINN, apIyMEHTALUN;

- YMeHue BBIABUTATh TUIOTE3bl IPU  PEHIEHUH Y4eOHbIX 3ajady, IOHMMATh
HEOO0XOAMMOCTh X TPOBEPKU;

- YMeHue NpUMEHATh UHAYKTUBHBIC U JIEAYKTUBHBIE CIIOCOOBI pacCyXJeHHUH, BUIETh
pa3iInyHbIE CTPATErvy PELIEHUs 3a/1a4;

- [lonnmaHue CyHOIHOCTH aNrOPUTMMUYECKHUX IPEANHCAHUN M YMEHHE IEHCTBOBAaTH B
COOTBETCTBUH C MPEJIOKEHHBIM aITOPUTMOM;

- YMeHHue caMOCTOSTENIbHO CTaBUTh L€, BbIOMpaTh M CO37aBaTh aJIrOPUTMbI JJIS
perieHus yueOHbIX MaTEeMaTHUECKUX MPoOIIeMm;

- YMeHue miaHupoBaTh M OCYLIECTBIJIATH JESATEIBHOCTb, HAIIPABICHHYIO Ha PEILICHUE
3a]1a4 UCCIEN0BATEIIBCKOIO XapaKTepa,;

3) 6 npeomemnom nanpagieHuu:

- OBnazeHue MareMaTHYECKMMHM 3HAHUSAMU M YMEHUSMH, HEOOXOJMMBIMM JIs
MPOAOIDKEHHs 00pa30BaHUs, U3YUYEHUS CMEXHBIX AUCLUIUINH, TPUMEHEHHSI B TOBCEHEBHOM KU3HU;

- Coznanue gpyHaamMeHTa JUIsi MaTEMAaTUYECKOro pa3BUTHS, (OPMUPOBAHUS MEXaHU3MOB
MBIIUICHHS, XapaKTEPHBIX ISl MATEMATUYECKOU EATEIIbHOCTH;

- OBnanenue 0a30BbIM MOHSITHMHBIM aIlllapaToM MO OCHOBHBIM pa3fieliaM COJEpKaHUs,
IpeacTaBiIeHne 00 OCHOBHBIX M3YyYaeMbIX MOHATHUAX (YHMCIO, TeoMeTpuueckas (Gurypa, ypaBHEHHE,
BEPOATHOCTh) KaK Ba)KHEUIIMX MAaTEMaTHYECKMX MOJEINAX, MO3BOJIAIOIIMX OINUCHIBATH M H3Yy4aThb
peanbHbIE POLECCH] U SABJICHMUS;

- YMmenue paborarb ¢ MareMaTHUYECKMM TEKCTOM (aHaJM3UpOBaTh, H3BIEKATh
HE00X0AMMYI0 HH(OPMAIIHIO), TPAMOTHO IPUMEHSITh MaTEMATUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIHKY,
HCIIOJIB30BaTh Pa3JINYHbIC A3BIKK MAaTEMAaTUKH;

- PassutHe npencraBlieHM O 4YHCIE, HATypaldbHBIX YMKCEI, OBJIAJCHUE HaBbIKAMH
YCTHBIX, TUCbMEHHBIX, THCTPYMEHTAIbHBIX BEIYMCIICHUN;

- OBnazieHHe OCHOBHBIMU CIOCOOAMM TPEACTABICHUS M aHaJM3a CTATUCTUYECKHUX
JAHHBIX; HaJW4Hhe TIPEJCTaBICHUN O CTATUCTUYECKHX 3aKOHOMEPHOCTSIX B PEAIbHOM MHpPE U O
Pa3NIUYHBIX c0c00aX UX U3YYEHHSI, O BEPOSATHOCTHBIX MOJIENISX;

- VYcBoeHHE CUCTEMATUYECKUX 3HAHUN O TUIOCKUX (UTypax M UX CBOMCTBaXx, a TakKe Ha
HaIJIIHOM ypOBHE — O IIPOCTEHIIMX IIPOCTPAHCTBEHHBIX TelaX, YMEHUE IMPUMEHATH
CUCTEMATUYECKHE 3HAHUS O HUX JUISl pEIIECHUS] TEOMETPUUYECKHUX U IPAKTUYECKUX 3a/1a4;

- YMeHus U3MepsATh JIMHBI OTPE3KOB, BEIWYHMHBI YIJIOB, UCIOJIB30BaTh (HOPMYIBI IS
HaXO0XJACHUS [IEPUMETPOB, IJIOLIaiel 1 00BEMOB FeOMETPUUECKUX UTYD;

- YMeHHE NPUMEHATh U3YYCHHBIE MOHATHS, PE3YJIbTAThl, METOABI JUI PELICHUs 3a1ad
MIPAKTUYECKOIr0 XapakTepa U 3ajad U3 CMEXHBIX AUCLUMILINH C UCIIOJIb30BaHUEM NPU HEOOXOIMMOCTH
CIIPAaBOYHBIX MATEPUAIIOB, KAJIbKYJIATOPA, KOMIIBIOTEPA.

- YMeHue npoBOAUTH KIACCHU(pUKALMHU, JIOTMYecCKHe OOOCHOBaHMS, [10Ka3aTelbCTBa
MaTeMaTHYECKUX YTBEPXKIACHU;

- VYMeHue  pacrmo3HaBaTh  BMJbl  MAaT€MaTHMYECKUX  YTBEPXKAECHUH  (AKCHOMBI,
OTpeJIeJIeHUs], TEOPEMBI U JIp. ), IPSMbIe U 0OpaTHbBIE TEOPEMBI;



- OBnazieHne CUMBOJIBHBIM SI3bIKOM areOphl, IPUEMaMy BBITIOJTHEHUS TOKIECTBEHHBIX
npeoOpa3oBaHUil  pallMOHAJBHBIX BBIPAKEHUH, pEIICHUs YpaBHEHWH, CHCTEM ypaBHEHHH,
HEPABCHCTB M CHCTEM HEPABEHCTB, YMEHHE HCIIOJIb30BaTh MJCI0 KOOPAMHAT Ha IIOCKOCTH IS
MHTEpOpETAllud  ypPaBHEHUI, HEPaBEHCTB, CHCTEM, YyMEHHE MpPHUMEHATh airedpanyuecKue
npeoOpa3oBaHus, annapar ypaBHEHUH U HEPAaBEHCTB JUIsl PEIIEeHUs 3ajad U3 Pa3In4HbIX Pa3/eloB
Kypca;

- OsnageHue cucteMod (YHKUHMOHAIbHBIX HOHATHH, (YHKIIMOHAJIBHBIM S3BIKOM U
CHUMBOJIMKOH, YMEHHE Ha OCHOBE (DYHKIMOHAIbHO-TPaUUYECKUX TPEICTABICHUI OMHCHIBATH M
aHAJIN3MPOBATh PEaJIbHbIC 3aBUCUMOCTH;

- OBnazeHue reoMETPUYECKUM SI3bIKOM, YMEHME HCIOJIb30BAaTh €ro s OIUCAHUS
IIPEIMETOB OKPY’KAIOIIEro MUPA, Pa3BUTHE IMPOCTPAHCTBEHHBIX MPEICTABICHUA U N300pa3UTENbHbBIX
YMEHUH, IPHOOPETEHNE HABBIKOB FEOMETPHUUECKUX ITOCTPOCHHH.

B3anMocBsI3b pe3ynbTaTOB OCBOEHHUS Ipeamera «MaremaTuka» MOKHO CUCTEMHO IIPEACTABUTh
B Buzie cxeMsl. [lpu 3Tom 060o3Hauenue JIP yka3biBaeT, 4To MPOABMKEHHE yJaIIUXCs K HOBBIM
00pa3oBaTeNbHBIM pe3yJibTaTaM MPOUCXOIUT B COOTBETCTBUH C JIMHUSMHU Pa3BUTHS CPEACTBAMHU
IpenMera.

7-9 riaaccenl

JIMYHOCTHBIMHU pe3yJbTaTaMH M3ydyeHus mnpeamera «Marematuka» (B BUAE CIETYIOLIMX
y4eOHBIX KypcoB: 7—9 kitacc — «Anredpa» u «'eoMeTpus») SABISIOTCA CIEAYIONINE KauyecTBa:

- HE3aBUCUMOCTb U KPUTUIHOCTH MBIIJICHU A,
- BOJISI M1 HACTOMYMBOCTE B JOCTHMIXXCHHUH LICIIN.
Cpe,[[CTBOM AOCTHIKCHUS STUX PE3YIIbTATOB SABJISICTCA:

- cUCTeMa 3aJJaHull y4eOHUKOB;

- NpeJCTaBlIeHHas B y4eOHMKaX B SBHOM BHUJE OpraHU3alis MaTepuaya Mo MPUHIUITY
MMHHUMAKCAQ,

- UCIIOJIb30BAHUE  COBOKYIIHOCTM TEXHOJIOTMH, OpPHUEHTHPOBAaHHBIX Ha DPa3BUTHE
CaMOCTOATCIBHOCTU W KPUTUYHOCTU MBIINUICHUA: TCXHOJOIUA HpO6JICMHOFO Juaiaora, TEXHOJIOIus
IIPOJYKTUBHOT'O YTEHMSI, TEXHOJIOT S OLIEHUBAHUS.

MeranpeaMeTHbIMH  pe3yJbTaTaMH  M3ydeHUs Kypca «Maremartuka»  sBISAIOTCA
IepBOHAYaJIbHbIE NPEJCTABICHUA 00 HAESIX U O METOJaX MAaTeMAaTHKH KaK YHUBEPCAJIbHOM S3bIKE
HAyKH U TEXHUKH, CPEACTBE MOAEIUPOBAHUS SIBJIEHUI U ITPOLIECCOB;

- yYMEHHE BUAETh MaTEeMAaTUYECKyI0 3aJadyy B KOHTEKCTe NpOOJIEMHOH CHUTyaluu B
JOPYTUX JUCLUIUIMHAX, B OKPYKAIOLIEH KU3HY;

- YMEHHE HaXOAWUTh B Pa3JIMYHBIX HCTOYHHKAX HMHPOpPMAINIO, HEOOXOAUMYIO JUIs
peleHusi MaTeMaTHYeCKUX MpoOiIeM, MPeICTaBlIsATh €€ B MOHATHON (opme, MPUHUMATh PEIICHUE B
YCIIOBUSIX HETIOJTHON M U30BITOYHON, TOUHOW U BEPOSATHOCTHOM MH(OpMaINH;

- yMEHHUE MIOHUMATh U UCHOJIb30BATh MATEMAaTHUECKHUE CPECTBA HAMIATHOCTH (TpaduKH,
Jrarpammbl, TaOJIHIIBI, CXEMBI U Ap.) IS WIUTFOCTPALlUU, HHTEPIPETALUH, apTyMEHTAlUH;

- YMEHHE BBIBUTaTh TUIOTE3bl TMPH PpEHIeHUH y4eOHBIX 3a4ay, IOHHMATh
HE00XO0IMMOCTb UX MPOBEPKH;

- YMEHHUE TMPHUMEHSATh MHIYKTUBHBIE W JEIYKTUBHBIE CHOCOOBI pacCyXICHHH, BUAETh
pa3iMyYHbIe CTPaTEeTuy PelIeHMs 3a/1a4;

- MIOHMMAaHHUE CYIIHOCTU AJITOPUTMUYECKUX MPEANNCAHUN M YMEHHE JEHCTBOBATh B
COOTBETCTBHH C MPEAJI0KEHHBIM aJITOPUTMOM;

- YMEHHE CaMOCTOSTENIbHO CTaBUTh I€JIM, BBIOMpAaTh U CO3/1aBaTh AJITOPUTMBI IS
perieHust yueOHbIX MaTeMaTHUECKUX MPoOIIeM;

- YMEHHE IJIaHUPOBAaTh U OCYIIECTBIATH ACSITEIBHOCTb, HANPABICHHYIO Ha pEIICHUE
3a/1a4 HCCIIEI0BATENBCKOTO XapaKTepa;



IIpeaMeTHBIMH pe3yJIbTaTAMM H3YUYCHUs IpeaMeTa «MaTteMaTHKay sBISIOTCS CIEAYIOIINe

YMEHHUS:

7-# KJaace.

Anredpa

Hcnonvzosams npu pEeIICHUKU MATEMATHUYCCKUX 3ajad, Hx 00OCHOBAaHHM U ITPOBEPKE

HaﬁHeHHOFO PEIICHNA 3HAHUEC O:

HATYypaJbHbIX, IEIbIX, PALMOHAIBbHBIX, UPPALMOHAIBHBIX, JICHCTBUTEIIBHBIX YHCIIAX;
CTEIEHU C HATypaJIbHBIMU MTOKA3aTEJIIMU U UX CBOMCTBAX;

OJIHOYJICHAX U MpaBUiax JCUCTBUN C HUMU;

MHOTOWICHaX W MpaBujiax JCHCTBUN C HUMH;

(dhopMyIax COKpamEHHOTO YMHOXKEHUS;

TOXJIECTBAaX; METOAaX JOKa3aTelIbCTBA TOXKIECTB;

JINHEMHBIX YPAaBHEHUSAX C OJHON HEM3BECTHOM M METOAAX UX PELICHHUS;

CUCTEMax JIBYX JIMHEMHBIX YPABHEHUH C IByMs HEM3BECTHBIMU U METO/IAX UX PELICHUSI.
Buvinonaname nevicTBHs ¢ OJHOWICHAMH 1 MHOTOWICHAMMU,

V3HA8ams B BBIPAKEHUIX (DOPMYIIBI COKPAIIEHHOTO YMHOKEHUS U IPUMEHSTh UX;
PAcKaIaobléams MHOTOWICHBI HA MHOXKHUTEIIH;

8bINOJIHAMb TOXKISCTBCHHBIC TTPEOOPa30BaHUsI IEJIbIX aJIreOpandeCKUX BBHIPAKCHUIH;
00Ka3vi6ams MPOCTEUIIINE TOXKIECTBA;

Haxo0ums 9UCIIO COYETAHUN U YHMCIIO Pa3MEIICHUH;

peuwiams TUHENHBIE YPABHEHUSI C OJTHOM HEU3BECTHOM;

pewiamv CUCTEMBI JIBYX JIMHEHHBIX YpaBHEHUM C JBYMSI HEHU3BECTHBIMHU METOJOM

IIOACTAaHOBKH U MECTOA0OM aJIFe6paI/I‘ICCKOFO CJIOKCHMUA,

peuiamsb TEKCTOBBIE 3a1a4y C [IOMOILBIO JIUHEHHBIX YPAaBHEHUN U CUCTEM;
Haxooums PelIeHusl «KU3HEHHBIX» (KOMIETEHTHOCTHBIX) 33/1a4, B KOTOPBIX HCIOJIb3YIOTCS

MaTEMaTUUYCCKHUE CPCACTBA;

co30asamsv TPOIYKT (pe3yiabTaT MPOEKTHON NEATETbHOCTH), UISI WU3YYCHUS W OMUCAHUS

KOTOPOI'0 UCHOJIb3YHOTCA MAaTEMATUICCKUEC CPCACTBA.

7-# KJaace.

I'eomerpus

Hcnonvzosamo npu pemeHUU MATCMATUYCCKUX 3aJlad, HuX 00OCHOBAaHHHM U IMPOBEPKE

HaWJICHHOT'O PEIICHNUs 3HAHUE O:

OCHOBHBIX I'€COMETPUUCCKHX IMOHATHAX: TOYKA, IMpAMasd, IJIO0CKOCTb, JIY4Y, OTPE30K, JIOMAaHas,

MHOT'OYT'OJIbHUK;

oTpesieNIeHU! yria, ONCCEKTPUCHI yTIila, CMEXHBIX U BEPTUKAIbHBIX YIJIOB;

CBOMCTBAxX CMEXHBIX U BEPTUKAIBHBIX YIIIOB;

OTpe/ieNIEHUH PaBEHCTBA T€OMETPUUECKUX (PUTYp; TPU3HAKAX PABEHCTBA TPEYTOJIbHUKOB;
TE€OMETPHUECKUX MEeCTaX TOYeK; OUCCeKTpuce yria M CEepeIuHHOM MEepHeHIUKYIsIpe K

OTPE3KY KaK TrCOMCTPUICCKNX MECTAX TOUCK,

OIIpEEIIEHUH NapaJUIEIbHbBIX MPSAMBIX; IPU3HAKAX U CBOMCTBAX MapaslICIbHBIX MPSAMBIX;
AKCHOME MapaJUIEIbHOCTH U €€ KPaTKON UCTOPUH;

(dbopMmysie CyMMBI YTJI0B TPEyrojJbHHKA,

ONpEJIETICHUN U CBOMCTBAX CPEIHEN JIMHUHU TPEYTrOJIbHUKA;

teopeme Dateca.

Ilpumensims CBOWCTBA CMEXHBIX U BEPTUKAJIBHBIX YIJIOB IIPH PELICHUU 33/1a4;

HaxoOums B KOHKPETHBIX CUTYallUAX PaBHbIC TPEYTOJIbHUKH U IOKA3bIBATh UX PABEHCTBO;
YCmauaeéaueams NapajuieIbHOCTb NPSIMBIX U IPUMEHATh CBOMCTBA MAaPAJUICIbHBIX IPSIMBIX;



- NpuMeHsmb TEOPEMY O CYMME yTJIOB TPEYTOJIbHUKA;

- UCNnoIbL306amb TEOPEMY O CPeIHEH JIMHUU TPeyroyibHUKa U Teopemy dDaneca mpu penieHun
3a/1ad4;

- Haxooums PEIICHUs] KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 33/1a4, B KOTOPHIX HCIOJIB3YIOTCS
MaTeMaTHYECKHUE CPEJICTBA;

- co30asamb TPOAYKT (pe3ylbTaT MPOCKTHOW NEATEIBHOCTH), ISl U3YYCHUS M OIHMCAHUS
KOTOPOTO MCIIOJIb3YIOTCS MaTeMaTHIEeCKHE CPEICTBA.

8-i kJyacc.

Anredpa

Hcnonvzosams npu pEeICHUKU MATEMATUYCCKUX 3ajad, HXx 00OCHOBaHMHU U ITPOBEPKE
HaﬁHeHHOFO PEIICHNA 3HAHUEC O:

- anreOpamdeckoi ApoOH; OCHOBHOM CBOWCTBE JIpoOH;
- TpaBWIAX JEHCTBUH C aareOpandecKuMu IpoOsMH;

- CTEMEeHsIX C IeJIIMU IMOKa3aTeIsIMU U UX CBOWCTBAX;
- CTaHIApTHOM BHJIC YMCIIA;

k .
- ¢ynkuusax Yy = kx+b, y = X2, Yy = —, UX CBOWCTBax U rpadukax;
X

- TIOHSATHH KBaJIPaTHOTO KOPHS M apru(PMETHIECKOTO KBAIPATHOTO KOPHSI;

- CBOICTBax apu(PMETHUUECKUX KBAJPATHBIX KOPHEH;

- GyHKUUU Yy = VX, eé cBoiicTBax u rpaduke;

- (dopmyIie 1711 KOpHEH KBaApaTHOTO YpaBHEHUS,

- TeopeMe Buera jis mpuBeIEHHOTO U O0IIETO KBAIPATHOTO YPaBHEHHS,

- OCHOBHBIX METO/IaX PEIICHUs LENbIX PAlUOHAIBHBIX YPaBHEHUN: METOJAE pPa3liOKEeHUs Ha
MHOXHUTEIN U METO/I€ 3aMEHBI HEU3BECTHOM;

- METO/JIe peuIeH s TPOOHBIX PallMOHAIBHBIX YpaBHEHU;

- OCHOBHBIX METOJAX PEIICHUS CUCTEM PAllMOHATIBHBIX YPaBHEHUH.

- Coxpawamu anredbpanyeckue 1poou;

- 8bInoOIHAMb ApUPMETUYECKUE AEUCTBUS € AIreOpandeckKuMu Ipo0sMu;

- UCNOIb306amb CBOMCTBA CTEIIEHEH C IeTBIMU MOKA3aTeNIIMU TIPU PEIIEHUH 3a]1a4;

- 3anucbléams YUCa B CTAaHJAPTHOM BUJIE;

- BbINOJHAMb TOXKJIECTBEHHbIE TPe0Opa30BaHuUs PALlMOHAIBHBIX BBIPAXKEHUH;

y k y
cmpoums tpaduku GyHkuuit Y =kx+b, y= X2, Y = — W HCNOJB30BaTh UX CBOWMCTBA IIPHU
X

pelIeHnH 3a/1ay;
- gvluucaams apupMeTHIECKUe KBaIpaTHbIe KOPHHU;
- npumeHamsb CBONCTBA apu(PMETHUECKUX KBaIPaTHBIX KOPHEH NpH peleHnH 3a/1ay;

cmpoums TpapuK QYHKIUU Y = VX M HCIIOIB30BATH €r0 CBOWCTBA IIPH PELICHHH 3a/a4;

- pewiamsb KBaJlpaTHbIE YPABHEHUS;

- npumeHnams TeopeMy Buera npu pernienuu 3anad;

- pewiamp 1I€ble palliOHATIbHbIE YPABHEHUS METO/IOM PA3JIOKEHHSI HA MHOXKHUTEIU U METOJIOM
3aMEHbI HEU3BECTHOM;

- pewiamsb TPOOHBIE ypaBHEHUS;

- pewiamsb CUCTEMBI PALlMOHAJIBHBIX YPaBHEHUI;

- pewiamsb TEKCTOBBIE 33JayMd C TOMOIIbIO KBAJPAaTHBIX M PALMOHAIBHBIX YPaBHEHUH M HX
CHUCTEM,;

- Haxooums PEIEeHUs KU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX HCIOJIB3YIOTCS
MaTEMaTHYECKHUE CPEJICTBA;

- co30asamb TPOAYKT (pe3ysbTaT MPOEKTHOM NEATENbHOCTH), ISl M3YYEHHS M OINMCaHUs
KOTOPOT'0 MCIIONb3YIOTCS MaTeMaTHUYECKHE CPENICTBA.

8-i1 kiIacc.

I'eomerpus



Hcnonv306ams TpU  PELICHUHM MaTeMaTHYECKUX 3agad, MX OOOCHOBAaHMM U TPOBEpKE
HAaWJICHHOI'O PEILICHNS 3HAHUE O:

- OIpelIeJICHUH MapajulejorpamMmma, poM0Oa, NpsIMOYrojbHMKA, KBaJIpara; UX CBOICTBaX H
MPU3HAKAX;

- OIIpEeJIeJICHUH TPaIeLH; IEMEHTaxX Tparelny; TEOpeMe O CpeiHell IMHUM TpaneluH;

- OIpeJIeIeHUN OKPY)KHOCTH, KPYTa ¥ UX 3JICMEHTOB;
TeopeMe 00 U3MEPEHUH YIJIOB, CBSI3aHHBIX C OKPYKHOCTBIO;

- OINpENEeICHUN M CBOWCTBAX KacaTeNbHBIX K OKPYKHOCTH; TEOpeME O pPaBEHCTBE JBYX
KacaTeJIbHbIX, IPOBEAEHHBIX U3 OJIHOM TOUKHU;

- OIPEJEIICHNUN BIIMCAHHOW U OIIMCAaHHOM OKPYKHOCTEM, NX CBOMCTBAX;

- OIpENeJICHUN TPUTOHOMETpUUYECKHE (YHKIMHU OCTPOTO YIja, OCHOBHBIX COOTHOILIEHH
MEXy HUMH,

- npuéMax pelIeHus NpsMOYToJbHBIX TPEYTOJIbHUKOB,;

- TpuroHoMeTpuieckux QpyHkusax yrios ot 0 1o 180°;

- TeopeMe KOCUHYCOB U TEOPEME CUHYCOB;

- mpuéMax penIeHus MPOU3BOIBHBIX TPEYrOJIbHUKOB;

- (dopMmynax Juis IO U TPEYTOJIbHUKA, TapajulejorpaMma, Tpaneluuu;

- teopeme [Iudaropa.

- Ilpumensms NpU3HAKK U CBOMCTBa Mapajuieiorpamma, pomOa, IpsSMOYrojibHHUKA, KBajapara
NIPU PELICHUH 3a7ay;

- peuwiams MIPOCTEHIINE 3a]]a4l Ha TPAIELHIO;

- HaxoO0ums TPAJAYCHYIO MEpPY VYIJIOB, CBSI3aHHBIX C OKPYKHOCTBIO; YCTaHABIMBATh WX
PaBEeHCTBO;

- NpuMeHsmMb CBOMCTBA KACATEIbHBIX K OKPY>KHOCTH TIPHU PEIICHUH 33/1a4;

- pewiams 3a]la4y Ha BIIMCAHHYIO U OIIMCAHHYIO OKPY>KHOCTb;

- BbINOJHAMbG OCHOBHBIE TEOMETPHUUECKUE TIOCTPOCHUS C MOMOIIBIO IUPKYIISl U JTMHEHKH;

- HaxoO0umb 3HAYECHUS TPUTOHOMETPUYECKMX (YHKIMH OCTpOro yria dYepe3 CTOPOHBI
MPSIMOYTOJIBHOTO TPEYTOJIBHUKA;

- NpuMeHsAmMsb COOTHOLICHUS MEX1y TPUTOHOMETPUYECKUMHU (DYHKIMSAMU NPH PELISHUH 3a]a4;
B YaCTHOCTH, TI0 3HAYCHUIO OJTHOW M3 PYHKIMI HAXOAUTh 3HAYEHUS BCEX OCTAIBHBIX;

- peuiams MPSIMOYTOJIbHbBIE TPEYTOJIbHUKH;

- c600ump paboTy C TPUTOHOMETpHUYECKMMM (QyHKuMsMH yriaoB or 0 mo 180° k cmywaro
OCTpBIX YIJIOB;

- NpuMeHAmb TEOPEMY KOCUHYCOB U TEOPEMY CUHYCOB IIPH PELLICHUH 3a]ay;

- peuiams TIPOU3BOJIbHBIE TPEYTOJIbHUKHY;

- HaxoO0ums IIOLAU TPEYTOIbHUKOB, IApaJUIEIOrPaMMOB, TPAELIUN;

- npumenams Teopemy [ludaropa npu pemennu 3aaay;

- HaxoO0umbs MPOCTEHIINE FEOMETPUUECKNE BEPOSITHOCTH;

- HAX00umb PEUICHUs KU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3aJa4, B KOTOPBIX HCIOJIb3YIOTCS
MaTeMaTHYECKUE CPENICTBA;

- co30aéamyb TPOIAYKT (pe3yibTaT MPOEKTHOW NESATEeIbHOCTH), Ui HM3YYEHHUS U ONUCAHMA
KOTOPOTO HCIIONIb3YIOTCS MAaTEMaTHIECKUE CPE/ICTBA.

9-i11 kiIacc.

Auredpa

Hcnonvzosams npu peIICHUU MATCMATHUYCCKUX 3ajJad, HUX 00OCHOBaHUH U IMPOBEPKE HaNJICHHOTO
peIICHUA 3HAHUC O:

- CBOMCTBaX YHCIIOBBIX HCPABCHCTB,
- METOJax pCIICHUA JIMHEHHBIX HCPAaBCHCTB,



CBOMCTBaX KBaJpaTUUHON (QYHKIINU;

METOZaX PELICHUS KBaJPAaTHBIX HEPABECHCTB;

METO/Ie MUHTEPBAJIOB [UIsl PEIICHUS PAllMOHAIbHBIX HEPABCHCTB;
METOJAaX PELICHUS CUCTEM HEPABEHCTB;

o n .
cBOMcTBax U rpaduke GyHKIUU Y = X MpPU HATYpaJIbLHOM N,
OTIpe/IeNICHUH U CBOMCTBaX KOpPHEH cTeneHu N;

CTEMNEHSX C PallMOHAJIBHBIMU MOKA3aTENSIMU U UX CBOMCTBAX;
ONpeeICHUd U OCHOBHBIX CBOMCTBax apuMeTH4ecKkod mporpeccuu; Qopmyne ms

HaxXO0XJICHUA CYMMBI €€ HEeCKOJIBKHX MEPBLIX YICHOB;

ONpeAeNICHUd U OCHOBHBIX CBOMCTBAX T'E€OMETPUYECKON mporpeccuu; ¢dopmyie ais

HaxXO0XJACHUA CYMMBI €€ HEeCKOJIBKHX MEPBLIX YICHOB;

dbopMynie 1 cymMMbl OECKOHEYHOW TIeOMETPUYECKOW MPOTPEecCHH CO 3HaMEHaTeleM,

MCHBIIUM I10 MOAYJIIO CAWHHUIIBI.

3a/1ad4,

Hcnonvszoeams CBOWCTBA YHCIOBBIX HEPABEHCTB IS IPE0Opa30BaHUs HEPABEHCTB;
00Ka3bl6ams MPOCTEHIIINE HEPABEHCTBA,;

peuiams JIMHEWHbIE HEPABEHCTBA,

cmpoums TpapuK KBaIPaTHUHOW (PYHKIIMU U MCIIONIB30BATh €T0 MPH PEIICHUN 33]1aY;
peuiams KBaJpaTHbIC HEPABEHCTBA,

peuiams pallioOHAIbHbIE HEPABEHCTBA METO10M UHTEPBAJIOB;

peuiams CUCTEMbI HEPABEHCTB;

n
cmpoums Tpaduk QYHKIMU Y = X OpH HATYpaJbHOM NHU HCHOIB30BaTh €r0 MPU PEHICHUU

HaxoO0ums KOPHH CTETICHHU N,

UCNOIb306aMb CBOMCTBA KOPHEH CTENICHU NIIPU TOKIACCTBEHHBIX MTPEOOPA30BAHUSAX;
HaxoOumbs 3HAYEHUS CTENICHEW C pallMOHAIBHBIMU TIOKA3aTeISIMHU;

pewams OCHOBHBIC 32/1a4H HA apU(PMETHIECCKYIO U TECOMETPUYECKYIO IIPOTPECCHH;

Haxooums CyMMy OECKOHEYHON T'€OMETPHYECKON MPOTPECCHU CO 3HaAMEHATEeNIeM, MEHBIITUM

10 MOAYJIIO €IUHULIBI;

HAX00Umb pEeICHUSA <GKU3HCHHBIX» (KOMHGT@HTHOCTHLIX) 3ala4, B KOTOPBIX HCIIOJIB3YIOTCA

MaTEMaTUUYCCKHUE CPCACTBA;

co30asamsv TPOIYKT (pe3yiabTaT MPOEKTHON NEATETbHOCTH), ISl WU3YYCHUS W OMUCAHUS

KOTOPOI'0 UCHOJIb3YHOTCA MAaTEMATUICCKUEC CPCACTBA.

9-i1 kiIacc.

I'eomerpus

Hcnonvzosams npu peIICHUU MATCMAaTHUYCCKUX 3ajJad, HUX 000CHOBaHUH U IMPOBEPKE HaNJICHHOTO

pe€i€Hud 3HAHUC O:

MpU3HAKax MOJA00HS TPEYroJbHUKOB;

TeopeMe O MPOIMOPIUOHABHBIX OTPE3KAX;

CBOMCTBE OMCCEKTPHUCHI TPEYTOJIBHUKA,;

MPOIMOPIIMOHANBHBIX OTPE3KaX B MPSIMOYTOJIEHOM TPEYTOJIbHUKE;

IIPOIIOPLIUOHANIBHEIX OTPE3Kax B KPYyTe;

TeopeMe 00 OTHOIICHUH TUIOIIA Iel TT0JOOHBIX MHOTOYTOJIbHUKOB;

CBOMCTBax OpaBHUIBHBIX MHOI'OYI'OJIBHUKOB, CBA3H MCKIY CTOpOHOﬁ IIpaBHJIBHOT'O

MHOT'OYT'OJIbHUKA U paiuyCaMH BIIMCAHHOT'O U OIMMCAHHOT'O KPYT'OB;

OTIpe/IeJICHUH JJIMHBI OKPYKHOCTH U (popMyIie JJIsl €€ BEIYUCIICHNUS,
(dhopMyIie TIIOIIa I MTPAaBHILHOTO MHOTOYTOJIHUKA,
OTpe/IeTICHUH TIIOMAIu Kpyra u dhopmyne st €€ BBIYUCIeHHs; (popmysie NIl BBIYUCICHUS

IUIOLIAJIEN YacTen Kpyra;

MpaBWJIe HaXOXKJIEHUS CYMMBbl U Pa3HOCTH BEKTOPOB, MPOM3BEICHHUS BEKTOpa Ha CKasIp;

CBOKCTBA ATUX ONEpalUid;



- OINpEENIEHNU KOOPAMHAT BEKTOPA U METOJaX UX HAXOXKICHUS;

- TpaBUJIC BHINOJIHEHUH omnepanuii HaJl BEKTOpaMH B KOOPIMHATHOH (hopme;

- OIPEJCJIEHUH CKAJSIPHOTO IPOU3BEACHUS BEKTOPOB U (POPMYJIE IJIsl €T0 HAXO0XKICHHUS;

- CBSI3M MEXIY KOOpAMHATAMU BEKTOPOB U KOOPAMHATAMU TOYEK;

- BEKTOPHBIM M KOOPAWHATHBIM METOJIaX PEIICHUS FCOMETPUUECKUX 3aad.

- ¢popmynax  oObEéMa  OCHOBHBIX  NPOCTPAHCTBEHHBIX  TI'€OMETPUYECKUX  (uryp:
napajiesenunea, Kyoa, mapa, HUIMHApa, KOHyca.

- Ilpumensms IpU3HAKY 110100 TPEYTOIBHUKOB IIPU PEIICHUH 33/1a4;

- pewiams MPOCTEHIINE 3314 HAa IPOIOPLUOHAIIBHBIE OTPE3KHU;

- pewiamp NPOCTEUIINE 3a1a4N HA IIPAaBUIIbHBIE MHOTOYT'OJIbHUKU;

- Haxooums JIMHY OKPYKHOCTH, IUIOIIAAb KpYyra U ero yacreu;

- bINOJHAMb ONEPALINYU HAJl BEKTOPaMH B TEOMETPUYECKON 1 KOOPIUHATHOH (hopMme;

- HaxoO0umb CKaJISPHOE IIPOU3BEJICHUE BEKTOPOB W IMPUMEHATH €ro [yl HaX0XICHH
Pa3IMYHbBIX TEOMETPUUECKUX BEJIINYUH;

- pewiamsb FeOMETPUUECKHE 3aJa4d BEKTOPHBIM U KOOPAMHATHBIM METOJIOM;

- npumenAmMb TEOMETPUYECKUE NMPeoOpa3oBaHUs IUIOCKOCTU IPU PEIICHUH I'€OMETPUYECKHX
3azad4;

- HaxoOoumb  OOBEMBI ~ OCHOBHBIX  IPOCTPAHCTBEHHBIX  TIE€OMETPUUYECKUX  QUIyp:
napajenenunea, Kyoa, mapa, HUInHApa, KOHYyca;

- HaxoOumbs PELIEHUs GKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX MCIOJb3YKOTCS
MaTEMaTHUYECKHUE CPELICTBA;

- co30aséamb TPOLYKT (pe3yabTaT IMPOEKTHOM NESATEIbHOCTH), MU HU3YYEHUS U OIUCAHMS
KOTOPOT'0 MCIIOJIB3YIOTCS MaTeMaTHYECKHE CPELICTBA.

Pezynamuenvie YY/I.

— CaMOCTOSITEIIBHO 0OHapyscueams N hopmynuposams npo0iIeMy B KIACCHON M MHIUBUIYaJIbHOM
y4eOHOM NesITeIbHOCTH;

— 6bl06UCAMb BEPCHH PELICHUs TPOOIEeMbl, 0CO3HABATh KOHEYHBIN pe3yJIbTaT, BHIOMPATh CPEACTBA
JOCTHIKEHUS LIE€IH U3 IPEASIOKEHHBIX MIIM UX UCKATh CAMOCTOSTENBHO;

— cocmagnamy (MHAUBUAYAIBHO WIN B TPYIIIE) TUIaH PeleHus Ipo0OieMbl (BBIMOIHEHUSI TPOEKTA);

— noobupams K Kaxx10i npodieme (3a1aue) aJJleKBaTHYIO €l TEOPEeTUYECKYIO MOJIENb;

— paboTas Mo MPeUI0KEHHOMY UJIM CAMOCTOATENIBHO COCTABICHHOMY ILIaHY, UCHONb3068aMb HAPSY
C OCHOBHBIMM U JONOJHHUTENbHbIE CpeAcTBa (CIpaBOYHas JIUTEpaTypa, CIOXKHBIE HPUOOPHI,
KOMIIBIOTED);

— NJIAHUPOBAMb CBOIO MHANBUIYAIbHYIO 00pa30BaTeIbHYI0 TPACKTOPHIO;

— pabomamb 1O CaMOCTOSTEIbHO COCTABICHHOMY IUIaHY, CBEpSAsACh C HUM M C IEIBIO
NesITebHOCTH, MCIPABISAS OLIMOKH, MCIOJB3Ysl CaMOCTOSATENIBHO MOJ00paHHBIE CpeACTBa (B TOM
yucie u HrepHer);

— CBOOOIHO 10.16306ambCs BBIPAOOTAaHHBIMU KPUTEPUSMU OLIEHKH U CAMOOLIEHKHU, UCXOS U3 LIeNH
Y IMEIOIINXCSl KPUTEPUEB, pa3iinyasi pe3yabTaT U CIIOCOObI IEHCTBHIA;

— B XO/I€ MPEJICTaBJICHUS IIPOEKTA 0a8amMb OYeHK) €ro pe3ysibTaTaM;

— CaMOCTOSITENBHO 0CO3HAB8AMb TIPUUUHBI CBOETO YCIIEXa UM HEyCIleXa U HAXOUTh CIIOCOObI
BBIX0/I1a M3 CUTYaIlUH HEYyCIIeXa;

— yMemb oyeHums CTEeNEeHb YCIEITHOCTH CBOEH MHANBUYaIbHOM 00pa30BaTEIbHOM AEATEIbHOCTH;

— 0asamb OYeHK)y CBOUM JMYHOCTHBIM KadecTBAaM W 4YepTaM XapakTepa («KakKoB 51»), ONpeNeiTh
HaIpaBJICHUs CBOETO PA3BUTHUS («KAKUM sl XOUY CTAaTby, «4TO MHE JJIs 3TOTO HAJ0 CHENAThY).

Cpeocmeom ¢hopmuposanus perynatuBHBIX Y VY]] cioyxaT TeXHOJOTHs MpOoOJIEeMHOTo Juaiora Ha
JTare M3y4eHHWsT HOBOTO MaTepHalla M TEXHOJIOTHS OLECHHBAHHS OOpa30BaTEIBHBIX IOCTIKECHHNA
(Y4eOHBIX yCIIEXOB).

IHo3naeamenvnvie YY/I:

— GHAIU3UPOBAMb, CPABHUBAMD, KIACCUDUYUPOSamMb U 0000ujamb PAKTHI U SIBICHUS;



— ocyujecmensms CpaBHEHHE, CEPUALIUIO U KIACCH(PUKAIIUIO, CAMOCTOSITEIILHO BHIOMpPAsi OCHOBAHHUS
Y KPUTEPUU JJIS1 YKA3aHHBIX JIOTHUECKUX OTEpalii; CTPOUTH KIACCU(PHUKAIMIO TyTEM
JTUXOTOMUYECKOTO JIEICHHS (Ha OCHOBE OTPUIIAHHUSA );

— cmpoums JOTHYECKH OOOCHOBAaHHOE PACCYXKIEHHUE, BKIIOYAIOIIEE YCTAHOBJICHHWE MPUYHHHO-
CIIEICTBEHHEBIX CBS3€H;

— c030a6amb MaTEMaTHUECKHE MOJICIIN;

— COCTaBIIATh TE3WCHI, PA3JIUYHBIC BUIbI IJIAHOB (IMPOCTHIX, CIOXKHBIX M T.I1.). [IpeoOpa3oBhIBaTH
MH(OPMAIIHIO U3 OJTHOTO BUA B APYroi (TaOIUILy B TEKCT, AUArpaMMy H IIp.);

— 8LIYUMBIBAMb BCE YPOBHHU TEKCTOBON HH(POPMAIIHH.

— yMmemb onpedeisms BO3MOXKHBIE HCTOUYHUKH HEOOXOJUMBIX CBEIICHUH, MPOU3BOJIUTH IOUCK
nH(poOpMaIuy, aHATU3UPOBATh U OLICHUBATH €€ JT0CTOBEPHOCTb.

— TIOHMMAas TO3UIMI0 JPYrOro 4YeNOBeKa, pa3iuuams B €ro pedyn: MHEHHE (TOYKY 3peHus),
JIOKa3aTelIbCTBO (apryMeHThl), (haKThl, TUIIOTE3bl, aKCHOMBI, TEOpPHHU. JIJIsI 3TOr0 CaMOCTOSTEIIBHO
WCIOJIb30BaTh PA3IMYHBIC BHJIBI UTEHUS (M3ydaroliee, IPOCMOTPOBOE, 03HAKOMUTEIIBHOE, TIONCKOBOE),
MPUEMBI CITYIIIaHHMS.

— caMOMy co030a8amb WCTOYHUKHA WH(MOpPMAIMM PA3HOTO THUIA W IS PAa3HBIX ayIAUTOPHH,
coOmro1aTh MHPOPMAITMOHHYIO TUTHEHY M TIpaBHiIa HHGOPMAIIMOHHON O€301aCHOCTH;

— YMembUcnoIb306ams KOMIBIOTEPHBIE U KOMMYHUKAIIMOHHBIC TEXHOJOTUU KaK HHCTPYMEHT IS
JOCTUKEHHSI CBOMX Ilesiell. YMeTh BBIOMpATh aJIeKBaTHbBIE 33Jjau€ MHCTPYMEHTaJIbHbIe MPOTrPaMMHO-
anmapaTHbIC CPEJICTBA U CEPBHUCHI.

Cpeocmeom popmuposanus mo3HaBaTedbHbIX YY][ cimyxar ydeOHBIH MaTepuall U MPEXIE BCETO
MPOYKTUBHBIC 3aJaHUs Y4eOHMKa, TO3BOJISIIOIINE TPOABUTATHCS M0 BCEM LIECTH JTMHHSIM PAa3BUTHSL.

1-s1 JIP — Micnonb30BaHUE MaTEMaTUYECKUX 3HAHUM JIJIS1 PEIICHUS PA3JIMYHBIX MaTEMaTUYECKHUX 3a]1a4
Y OLCHKU MOJYyYECHHBIXPE3YJIbTATOB.

2-51 JIP — COBOKYITHOCTh YMEHHI IO UCTIOIB30BAHUIO JT0KA3aTEILHOW MAaTEMaTHUECKON PEUH.

3-1 JIP — CoBokynmHOCTh yMeHUU MO paboTe ¢ uHOpMaluei, B TOM 4YUCIE U C Pa3TUYHBIMU
MaTeMaTUYEeCKUMHU TEKCTAMH.

4-g JIP — YMeHHUs UCHONB30BaTh MaTEeMAaTHUYECKUE CPEACTBA AJS MU3YYCHHsS] U OMHCAHMS pPealbHBIX
MPOLECCOB U SIBIICHUI.

5-s1 JIP— He3aBHCUMOCTb ¥ KPUTUYHOCThH MBILIUICHUS.

6-a JIP — Boist 1 HACTONMYMBOCTE B JOCTHIKEHUH I[EITH.

Kommynuxkamuenuwvie YY/I:

— CAMOCTOSTEIILHO Op2anu306bi6ams yieOHOE B3aUMOCHCTBHE B Ipymie (ONpeaensaTh o0ume
1[eJTH, JIOTOBAPUBATHCS APYT C IPYTOM U T.J1.);

— OTCTauBasi CBOIO TOUKY 3PEHUS, NPUBOOUMb apeyMeHmbl, TOTBEpKIas uX hakramu;

— B TUCKYCCUH YMembB8blO8UHYMb KOHTPAPTYMEHTHI;

— YUUTBCSI KpUMUYHO OMHOCUMbCSL K CBOEMY MHEHUIO, C TOCTOMHCTBOM NpU3HAB8AMb OITMO0YHOCTh
CBOETO MHEHUS (€CIIM OHO TAKOBO) M KOPPEKTUPOBATH €T0;

— MIOHKMas TTO3UIIUIO IPYTOTO, pa3iuiams B €ro ped: MHEHHE (TOUYKY 3peHHs), I0Ka3aTeIbCTBO
(aprymenTsI), haKThl; THTIOTE3bI, AKCHOMBI, TEOPUH;

— yMemdb B3TIIIHYTh HAa CUTYAIIUIO C MHOW MO3UIIUU U 00208ApUBAMbCSL C TIOIBMHI HHBIX MTO3UIUH.



Cpeocmeom opmuposaruss KOMMYHUKATUBHBIX Y Y [l ciyaT TEXHOIOTHS MTPOOJIEMHOTO JHajiora
(moOy>Xmamuii W MOABOASAIIMK JUANOT) W OpraHu3ais padoThl B MajbIX TPYIIAX, TaKXKe
WCIIOJIb30BaHUE HA YPOKAX 3JIEMEHTOB TEXHOJIOTUH MPOYKTUBHOTO YTCHUSI.

COJAEP)KAHUE YYEBHOI'O KYPCA
7 KJIACC
AJITEBPA

MaremaTu4yeckuii a3bIK. MareMaTH4ecKas MoJaeJIb
Yucnossle u anredpandeckue BolpakeHus. [lepemennast. Jlomyctumoe 3HaueHHE NEPEMEHHOM.
Henonyctumoe 3HayeHue nepeMeHHOH. JIMHENWHOE ypaBHEHHE C OJHOM NEpeMEHHOM. JIMHeWHble
YpaBHEHHUsI KaK MaTeMaTHMYeCKHe MOJEIU peanbHbIX cuTyauuid. KoopauHatHas mpsimas, BUABI
IIPOMEKYTKOB Ha HEMH.

JIuneiinass pyHKuUA

KoopauHarHas IUIOCKOCTb. AJTOPUTM OTBICKAHUS KOOPAMHATHOW INIOCKOCTH. AJITOPUTM
IIOCTPOEHUs TOUKU M (a, b) B IpSIMOYrOJIbHOW CUCTEME KOOPAUHAT.

JluneiiHoe ypaBHEHHE C JBYMsi IEepeMEHHbIMH. PemieHue ypaBueHus ax+by+c=0. I'paduk
ypaBHEHHsI. AJITOPUTM MOCTpoeHus rpaduka ypaBHeHus ax+by+c=0.

Jluneitnas gynkuus .He3aBucumasi nepemenHas (aprymeHT).3aBucumas nepeMmeHHas. ['padpux
nuHeHHON ¢yHkuuu. Hawmboinplee ¥ HauMeHbIIee 3HAYCHUS JIMHEWHOW (YHKIMM Ha 3aJaHHOM
npomexxyTke. Bo3pacranue u yObiBaHUE TUHEHHON (QYHKIIUH.

Jluneiinast pynkiwst =KX u ee rpaduk.

B3anmHoe pacnionoxeHue rpagMKoB JIMHEHHBIX (QYHKIUH.

Cucremsbl ABYX JIMHEHHBIX YPABHEHHH ¢ IBYMSI IepeMEHHbIMH
Cucrema ypaBHeHui. Pemienue cucreMsl ypaBHeHui. ['paduueckuii MeTon pemeHus: CUCTEMBI
ypaBHeHui. MeTos noZicTaHOBKU. MeTo] anredpanyeckoro CaokeHusl.
Cucremsbl ABYX JUHEMHBIX ypaBHEHHUH € JABYMS NEpEMEHHBIMH KaK MaTeMaTUYECKHE MOJEIH
peanbHBIX CUTYyaluil (TEKCTOBBIE 3a/1a4n ).

Cremnenpb ¢ HATYPAJIBHBIM NOKa3aTe1eM
Crenenb. OcHoBanue creneHu. [lokazarens creneHu. CBOMCTBAa CTENEHHM C HaTypalbHBIM
IIOKa3aTesIeM. Y MHO)KEHUE U JICJIEHUE CTENEHEW ¢ OJMHAKOBBIMH INOKa3zaTesiMU. CTENeHb ¢ HYJIEBBIM
MIOKa3aTeNeM.

OnHowienbl. Onepanyu HaJ OJXHOYWICHAMH
Opnnounen. Kosdduiment ognounena. CtanaapTHeiil Bu ogHouwieHa. [10100HbIE OHOYICHBI.
Clo)xeHrue OJHOYIEHOB. YMHOXEHUE OJHOWICHOB. Bo3BeleHHE OAHOYJIEHA B HATypPaJbHYIO
cTencHb. JleleHne oqHOWICHA HA OJHOYICH.

MHorou/iensl. Apudmernyeckue onepanuu HaJg MHOr0O4JIeHAMH
MHuorounen. Ynensl MmHorowieHa. JIByunen. TpexwieH. IlpuBereHue mMom0OHBIX YIEHOB
MHorouwieHa. CTaHapTHBII BUJI MHOTOWIEHA.
CiioxeHre W BBIYUTAHUE MHOTOWIECHOB. Y MHOKEHHWE MHOTOWIECHA HAa OJHOWICH. Y MHOXKXECHHE
MHOI'OWIEHA Ha MHOTOYJIEH.
KBanpar cymmsl 1 kBazpat pazHoctu. PasHocTs kBagpaToB. PasHocTh KyOOB 1 cyMMa KyOOB.
Jlenenrie MHOro4IeHa Ha OJTHOYIEH.

PasziokeHne MHOTO4JI€HOB HA MHOKHTEJIH



Brinecenne o6mero MHOXHTENS 32 ckoOKU. Crioco0 rpynmupoBKH. PaznoxeHne MHOTOWIeHa
Ha MHOXKUTEJH C IMOMOIIBI0 (POPMYIT COKPAIIEHHOTO YMHOXKEHHsI, KOMOWHALIMK Pa3IMYHBIX PUEMOB.
Meto BbIIeNICHHS TIOJTHOTO KBaIpaTa.

[Tousitre anredpanveckoit qpodu. CokpareHue aaredpanyeckoi 1poou.

ToxnectBo. TokIECTBEHHO paBHBIC BBIpAXKEHUS. T0XKIECTBEHHBIE MPEe0Opa30OBaHUS.

DOyHKUMSA y:X2

Oynkiums y=x° ,ee cBoiicTBa n rpaduk. PyHKIHs y=-X* ,ee CBOACTBA U rpaduK.

['padnueckoe penreHrne ypaBHEHU.

Kycounas ¢ynxmus. UYrenue rpaduka ¢ynxmuu. O6nacts ompenenenus ¢ynkuuu. Ilepsoe
HpENCTaBlICHUEe O HenpepblBHBIX (yHKIMsAX Touka paspbiBa. PaswsicHenue cmbicna 3amucu y=f(X).
@ yHKIMOHAJIbHAS CUMBOJIMKA.

Oo6o0maroniee MOBTOpeHue

I'EOMETPUA

HavyajnbHble NOHATHA H TEOPEMbI T€OMETPHH
Bo3HuKHOBEHHE TeOMETpUM U3 MpakTUKU. ['eomerpuueckue ¢urypbl u Tena. PaBeHCTBO B
reoMeTpun. Touka, mpsmas U IUIOCKOCTb. [loHATHE O reomeTpuuyeckoM Mecre Todek. PaccrosHue.
Otpe3ok, nyd. Jlomanas. Yron. Ilpsmoit yrona. Octpble U Tymble yribl. BepTUkalbHble U CMEKHBIE
yribl. buccekTpuca yria u ee CBOKWCTBa.

TpeyronbHuKu
TpeyronpHuk. IIpsAMOyrospHbl€, OCTPOYIOJIBHBIE W TYIIOYIOJIBHBIE TPEYrOJIBHUKH. BpIcoTa,
Me/naHa, OucceKTprca TpeyroyibHuKa. PaBHOOeIpeHHbIe 1 paBHOCTOPOHHHUE TPEYTOJIbHUKH; CBOMCTBA
U IPU3HAKKU paBHOOEIPEHHOr0 TpeyronbHuKa.[Ipu3Haku paBeHcTBa TpeyrojibHUKOB. OCHOBHBIE 3a/1a4U
Ha MIOCTPOEHHE C IIOMOILBIO LUPKYJIS U TMHEUKH.

IMapansiesbHbIE MPpAMBIE
[TapaymensHble M nepecekaronecs npsmele. [lepneHIUKYIApHOCTh HPSMBIX. TeopeMbl O
MapaJUIEIbHOCTH M TMEPNEHAUKYISIPHOCTH MpsIMbIX. CBOWCTBO CEPEAMHHOrO IEPHNEHAUKYIApa K
oTpe3Ky. IlepnenauKyisp 1 HaKJIOHHAsA K IPSMOM.

CooTHOIIEHNS MeKAy CTOPOHAMH U YIJIaMHU TPeyroJibHUKA
Cymma yriioB TpeyrosibHUKa. BHemHue yriel TpeyroiapHuka. [IpsaMoyroiasHele, OCTpOYroJIbHbIE
U TYHNOYTOJIbHbIE TPEYrOJbHUKH. 3aBUCUMOCTh MEXIY BEIMYMHAMHU CTOPOH U YIJIOB TPEYTOJIbHUKA.
HepaBenctBo TpeyrosnpHuka. HekoTopble cBOICTBa MNpPSAMOYTOJIBHBIX TPEYrOJIbHUKOB. [Ipu3Haku
paBeHCTBa MPSMOYTOJIbHBIX TPEYrOJbHUKOB. PaccTosHue OT TOukM 10 mpsiMol. PaccTosHue Mexay
NapauIeIbHBIMU NPsMBIMH. [TocTpoeHue TpeyroiapHuKa 110 TpEM CTOPOHAM.

8 KJIACC
AJITEBPA

Auaredpandeckue Apodu

[Tonsitue anrebpamveckoit Apoou. OCHOBHOE CBONCTBO anreOpamveckoit apoou. CokparieHue
anredpanveckux apooeil.

CrnosxeHue 1 BbIUNTaHHUE aNredpandeckux Ipooeil.

YMHOXKEHHE M JeneHue anreOpandeckux apoOeit.Bo3enenne anreOpamveckoil apodu B
CTETICHb.

ParmmonansHOe BeIpaskeHHe. PannoHanbHOe ypaBHEHME. PelieHue palMoHaIbHBIX YpaBHEHHUN
(epBbIe Mpe/ICTaBICHNU ).

CreneHb ¢ OTPULIATENBEHBIM LIETBIM ITOKa3aTeIIeM.

DyHKuus y=\/x. CBoiicTBa KBaJIpaTHOI0 KOPHA



Panmonanpuple  uucna. IloHsATHE KBagpaTHOro KOpPHSA W3 HEOTPHULATENBHOTO 4YHCIA.
HppauroHanbHble yncia. MHOXKECTBO JEHMCTBUTEIBHBIX YUCE.

Oynxumst y=\x, ee cBocTBa i rpaduk. BeimykinocTs Gyrkiie. O6IacTs 3HAYCHHI (yHKIIHH.

CpoiictBa KBaapaTHbIX KopHeH. IIpeoOpa3oBanue BBIpaXKEHUH, COJIEPXKALIMX OIEPAIHIO
U3BJIEUCHUs KBaJpaTHOro KOpHs. OcBOOOXKIEHHWE OT HUPPALMOHAIBHOCTH B 3HAMEHaTeNe JApOoOH.
Moyib geiictBuTensHoro gncna. [papuk y=|x|. ®opmyma \x’= |x].

KBanparnunas ¢pynxuus. @ynkuus y =k/x

DOyHKIMSA y = ax’, ee rpaduk ¥ CBOMCTBA.

Oyukuus  y=kK/x, ee cBoiictBa u rpaduk. ['mmepOona. Acummnrora. [Tocrpoenue rpadukos
y=f(x+lI), y=f(x)+m, y=f(x+I)+m, y=-f(X) no usBecrnomy rpaduxy y=f(x).

KBanpatubiii Tpexwien. Ksagparnunas ¢ynkuusa, ee cBoiictBa u  rpaduk. [lonsarue
orpannueHHoil QyHkuuu. IToctpoeHne m ureHue rpaMKoB KyCOUYHBIX (DYHKLMMH, COCTAaBJICHHBIX U3
dymkumit y=C, y=kx+m, y=k/x, y=ax*+bx+c, y=vx, y=|x|.

I'paduueckoe perieHre KBaApaTHbIX YpaBHEHUH.

KBagpatHble ypaBHeHusI

KBanpatnoe ypaBHenue. llpuBeneHHoe (HempuBeIEHHOE) KBaapaTHoe ypaBHeHue. llonHoe
(HenonHoe) KBajpaTHOe YypaBHeHHe. KopeHb KBajpaTHOro ypaBHeHUs. Perienue KBaapaTHOro
YpaBHEHUSI METOJIOM PA3JI0’KEHUSI HA MHOKUTEINN, METOZOM BBIJIEJIEHUS TIOJHOIO KBaJpara.

JuckpumuHanT. @opMyibl KOpHEM KBaapaTHOro ypasHeHus. Ilapamerp. VYpaBHenue c
rapaMeTpoM (HayaJibHbIE IIPEJICTABICHUS ).

ANTOpUTM pELIEHMs] palMOHAIbHOIO ypaBHEHMs. bukBangpaTtHoe ypaBHeHHE. MeTol BBEICHMUS
HOBOM IIEPEMEHHOM.

PanmoHanbHble ypaBHEHHS KaK MaTeMaTUUECKNAE MOJENIN PEabHbIX CUTYaLUH.

YacrtHble cirydan (GOpMynbl KOpHEH KBaJpaTHOro ypaBHeHHsA. Teopema Buera. Pasnoskenue
KBaJIpaTHOTO TPEXWIECHA HA MHOKUTEIIH.

HppaunonansHbele ypaBHeHus. Meron Bo3BelneHus B KBaapar. IlepBele mnpencraBieHus o
PaBHOCWJIBHBIX M HEpaBHOCWIBHBIX IpeoOpa3zoBaHusAx ypaBHeHus. Iloctoponnue kopuu. IIpoBepka
KOpHEH.

HepaBencrBa

CBoiicTBa YUCIIOBBIX HEPABEHCTB.

HepaseHncTBO ¢ nepemeHHol. Pemenne HepaBeHCTB ¢ nepeMeHHOW. JIMHENHOEe HEpaBEHCTBO.
PaBHOCHIIBHBIE HEpaBeHCTBA. PaBHOCHIIBHBIE TPEOOpa30BaHUS HEPABEHCTBA.

KBanpaTHbIe HepaBeHCTBA. AJITOPUTM PEIICHHUS KBaIPaTHOTO HEPABEHCTBA.

Bospacraromas Gynkius. Y osiBaromas pyHkus. McenenoBanue GyHKIUI Ha MOHOTOHHOCTB (C
WCTIOJIb30BaHHEM CBOMCTB YHCIIOBBIX HEPABEHCTB).

[TpubnwxeHHble  3HAYEHUS  JCUCTBUTENBHBIX  YMCEN, IOTPEUIHOCTh  NPHOIMKEHus,
NpUOIMKEHUE 110 HEJOCTAaTKY U M30BITKY. CTaHIapTHBIM BUJ YKCIIA.

O06o0maroniee NOBTOpeHue
IFEOMETPUSA

YeThIpexyrojibHUKH
Onpenenenune  4derblpexyroibHuka. Ilapamnenorpamm, ero cBolicTBa U NPHU3HAKH.
[IpsimoyronbHUK, KBaapaT, poMO U UX CBOMcTBa M mpu3Haku. Teopema Paneca. Tpaneuusa. Cpeanss
JMHUSA Tpaneuuu. PaBHoOerpeHHast Tpanemnus.

Iomann
[TonsiTue o miomaay miockux ¢puryp. PaBHococTaBieHHbie U paBHOBenukre Gurypsl. [Lmomansb
npsiMoyrojibHuKa. [lmomans mapaiienorpaMMa, TPEyrojdbHUKA W Tparnenud (OCHOBHBIC (HOPMYIIBI).
@®opMyIibl, BeIpaXKarolye IJIOMA b TPEYTOJIbHUKA: Yepe3 JIBE CTOPOHBI M YroJl MEXAY HUMH, 4epe3
MIEpUMETP U pajryc BIUCAHHON OKPY>KHOCTH, (hopmyna ['epona. [lnomane yerbipexyronpauka. CBs3b
MEXTy IUTOMIAISIMU MTOT00OHBIX QUTYP.



Teopema ITucaropa.

ITomo0OHbBIE TPEYTOJIbHUKH
[Tomobue TpeyronbHUKOB;, KOdPuIHeHTs moao0us. [Ipu3Haku MomOOUs TPEYrOIHHUKOB.
Cpennsist muHUS TpeyronbHuka. CHHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC OCTPOTO yIJia MPSIMOYTOJIEHOTO
TpeyrosibHUKa 1 yrioB oT 0° 1o 90°. Pemenne npsMoyrojbHbIX TPEYrOJIbHUKOB.

OKpyxKHOCTH
OkpyxHocTh U Kpyr. LlenTp, panuyc, nuamerp. LleHTpasibHbINA, BOMCAHHBIA YTOJl; BEIMYHMHA
BIMCAHHOTIO yriia. B3anmHoe pacnosioxkeHue npsMor U OKpYKHOCTH, IBYX OKpykHOcTel. KacarenbHas
U CeKylas K OKPYKHOCTH, PaBEHCTBO KacaTelbHbIX, IPOBEACHHBIX U3 OJIHOW TOUYKU. MeTpuueckue
COOTHOIIICHUS B OKPY>KHOCTH: CBOMCTBA CEKYILIUX, KACATEIbHBIX, XOP/I.

IToBTOpenne. Pemenne 3aga4
9 KUIACC
AJITEBPA

Panuona/ibHble HEPABEHCTBA U UX CHCTEMbI
JluneiiHble ¥ KBaJpaTHbIE HEPABEHCTBA (TIOBTOPEHHUE).
PanmonansHOE HepaBeHCTBO.METO] HHTEPBAJIOB.
MHoecTBa U onepalnuu HaJ HUMH.
Cucrembl HEpaBEHCTB. PelieHne cucTeMbl HEpaBEHCTB.

CucreMbl ypaBHeHU

PanyonanbHoe ypaBHEHHE C JOByMsi mepeMeHHbIMU.Pemenue ypasaeHusp(X; y)=0.Dopmyna
PACCTOSIHHS MEX/Ty ABYMSs TOYKAMH KOOPMHATHO# 1iockocth. ['paduk ypasuerns (X — a)° + (y — b)
= r%. CucremMa ypaBHEHHiA C JBYMs TepeMeHHBIMH. PeleHue crcTeMsl ypaBHeuii. HepaBencrsa u
CHCTEMbI HEPABEHCTB C JBYMS IICPEMEHHBIMH.

Mertoapl pelieHHs CHCTEM YypaBHEHHH (METOJ IOJCTAHOBKH, alreOpandecKoro CIIOXKEeHUs,
BBEJ/ICHHSI HOBBIX TICPEMEHHBIX).

Cuctembl ypaBHEHHI KaK MaTeMaTHYECKUE MOJICIH PeabHbIX CUTYalHUi.

Yuciaosbie QyHKIHT

O®ynkuusa.HezaBucnmas nepemenHast. 3aBucumas nepemenHas. O0macte onpeneneHusaQpyHKINN.
EcrectBennas obnacte onpeneneHuaGyHkimun.O01acts 3HaUeHUN (QYHKIIUH.

Crnioco6nl 3a1auust PyHKIUH (aHATUTUYECKUM, TpaduuecKuii, TAOIUYHBIN, CIOBECHBIH ).

CpoiictBa (QyHKIMH (MOHOTOHHOCTb, OIPAHMYEHHOCTb, BBIMYKJIOCTb, HauOONIblLIee U
HAaWMEHBIIIee 3HAUCHHS, HepepEIBHOCTR). Mccnenoanue Gynkmmit: y=C, y=kx+m,y=kx*, y=k/x, y=1x,
y=|x|,y=ax*+bx+c.

UerHble U HedeTHble (QYHKIMHU. AJITOPUTM HccieloBaHMs (YHKIMM Ha YETHOCTh. [ 'paduku
yeTHOW M HedeTHOH ¢yHkumu. CreneHHas (QyHKIMS C HATypaJbHBIM IIOKa3aTelleM, €€ CBOICTBa U
rpaduk. CreneHHast QyHKIUS C OTpULIATENLHBIM €M IT0Ka3aTeNeM, €€ CBOICTBA U IpaduK.

OyHKIUA y:3\/x, ee CBOWCTBaA U TpaduK.

IIporpeccun
YucmoBast  1mocienoBarelbHOCTh.CIIOCOOBI  3amaHWsi  4YHMCIOBBIX  IIOCJIENOBATEIILHOCTEN
(aHaTMTHYECKHIA, CTIOBECHBIHN, peKYppPEeHTHBIN ). CBOMCTBA YUCIIOBBIX TOCIIEI0BATEILHOCTEH.
Apudmernueckass nporpeccus. @opmyna N-ro wieHa.dopmyna cCymMMbl YJIEHOB KOHEYHOM
apudmerndeckoit mporpeccur. XapakTepUCTUIECKOE CBOWCTBO.
I'eomerpuueckas mnporpeccusi. @opmyna N-ro uineHa.dopmysia CyMMbl YJIE€HOB KOHEUHOMH
reOMeTPUYECKON TIporpeccuu. XapakTepUCTHUECKoe CBOMCTBO. [Iporpeccun n 0aHKOBCKHE pacUeThI.

DJieMeHThl KOMOMHATOPUKH, CTATUCTUKYU U TEOPUH BEPOSITHOCTEH
KomMOunartopnsie 3agaun. [1paBmio ymuoxenus. ®axropuan. [lepectaHoBKH.



I'pynnupoBka wuHpopmaruu. OOmmi psa  gaHHBIX. KpaTHOCTh BapHaHTBl HM3MEpEHUH.
Tabnmuynoe mnpexacraBnenue wuHGopmaruu. Yacrtora BapuanThl. ['paduueckoe mpeacTaBiIeHne
uHpopmanun. [lonmuron pacnpenenenus naHHbIX. ['mcrorpamma. YucinoBble XapakTEpPUCTHKH JTaHHBIX
n3MepeHus (pa3max, MOJa, CpEJHEE 3HAUCHHUE).

BepositHocTh. CoObITHE (CiTy4yaiiHOE, TOCTOBEpHOE, HEBO3MOXKHOE). Kitaccnueckast BEpOsSITHOCTh
cxema. [IpotuBononoxueie coObiTusi. HecoBmecTHbIe cOOBITHSA. BEposTHOCTE CyMMBI JBYX COOBITHH.
BeposTHOCTE  IIPOTHUBOMONIOKHOTO cOObITHA. CTatuctuyeckas ycToW4MBOCTh. CraTtucTuyeckas
BEPOSATHOCTb.

O0o0maromee NOBTOpeHMue
IFEOMETPHUSA

BekTopsl
Bekrop. /[lnuna (Monynb) Bekropa. PaBeHcTBO BekTOpoB. Ormepauuu HajJ BEKTOpaMU:
YMHO>XCHHE Ha YUCIIO, CJI0KCHHUE, PA3JIOKEHUE. YTOI MEXIY BEKTOPAMH.

MeToa KOOpAMHAT
Koopnunatel Bektopa. Ilpocreiimme 3agaun B KOOpPAMHATAX. YPaBHEHUE OKPYKHOCTU H
PSAMOM.

CooTHoLIEHNE MeKTY CTOPOHAMU U YIJIaMH TpeyrojbHuka. CkajisipHoe npou3BeeHue
BEKTOPOB
CuHycC, KOCUHYC, TAHI'€HC M KOTAHT'€HC OCTPOT0 yrja MpsSMOYTOJIbHOTO TPEYrOJIbHUKA U YIJIOB
ot 0° no 180°; mpuBeaeHue Kk octpoMy yriy. OCHOBHOE TPUTOHOMETPHUUECKOE TOKIAECTBO. POPMYIIbI,
CBSI3BIBAIOLINE CUHYC, KOCUHYC, TAHI€HC U KOTAHI€HC OJIHOTO U TOro e yria. Teopema KOCUHYCOB U
TeopeMa CUHYCOB, IPUMEPbI UX MIPUMEHEHHS JUIsl BHIYUCIICHHS SJIEMEHTOB TPEYTOJIbHHKA.
CkaJisipHO€ IPOU3BEACHNUE BEKTOPOB.

JJIMHA OKPYKHOCTH U IUVIOIIAb Kpyra
Ilentp, pammyc, auamerp. Jyra, xopma. CekTtop, cerMeHT. BmmcaHHble M ONMCAaHHBIE
OKPY)KHOCTH IPaBWJIBHOTO MHOIOYrojibHUKA. JIJIMHA OKpPYXHOCTH, 4YHUCJIO T; JUIMHA JAYyTH.
CooTBeTcTBUE MEXAYy BEJIWYMHOW yria M JUIMHOW Iyru OKpYXHOCTH. Iliomanp kpyra u Imomiajb
cekTopa. Beimykiibie MHOroyronbHukH. CymMMma yTJIOB BBIIIYKJIONO MHOTOYTOJIbHHMKA. BrucanHbele u
OIMCaHHbIE MHOTOYTOJIbHUKY. [IpaBUiIbHbIE MHOTOYTOJIBHUKH.

JABn:xenust
[Mpumepst nBwxkenuss ¢uryp. Cummerpust ¢uryp. OceBas cuUMMETpUs W TapauIeIbHBIN
nepenoc. [ToBopot u nentpansHas cummetpus. [logodue guryp.

HavanbHble CBeIeHUs U3 CTepeoMeTpHHU
MHuororpanHuku. Tema W NOBEpXHOCTM BpalleHHs. HarisagHele mpeacTaBlieHHs O
MPOCTPAHCTBEHHBIX TeNax: KyOe, Mapajuleienunene, Npu3Me, NupaMmuie, mape, cdepe, KOHYce,
nunusape. [pumepsl ceuenuii. [Ipumepsl pa3BepTok.

00 akcuoMax IJIAHUMETPHUHU

IHoBTOpenne. Pemenue 3agau



TemaTnyeckoe MIaHUPOBAHUE
anredpa 7 Kiacc

Tema Bcero yacos Ha
pasnen
I
1 MatemMaTU4YeCKUH S3bIK. 13
MaremaTtudeckas MOACIIb
2 | Jluneiinas yHKIUSA 11
CucreMsl JIBYX JIMHEWHBIX 13
ypaBHEHHM c JBYMSI
NIepEMECHHBIMHU
Crenenb C HaTypajJbHbIM 8
MoKa3aTeJIeM U €€ CBOMCTBA
Opnounensl. Omnepanmuu  HaA 8
OHOYJIEHAMU
MHuorowiensl. Apudmernueckue 15
oriepariuy HaJl MHOTOYJICHAMH
Pa3znoxenne MHOTOWJICHOB Ha 18
MHOKUTEIN
OyHKIHS y=X" 7
Hroroast KOHTpOJIbHAS paboTa 1
Hrtorosoe nmoBropeHue 6
Hroro: 102

reoMeTrpus 7 Kjacc

TEMA Bcero yacos Ha
pasaena

HauanbHble reomeTpudeckue 10
CBEJICHMUSL.
TpeyronbHuKN 17
[TapamnienbHbie TPSIMBIE 13
CoOTHOIIIEHUE MEXIY 18
CTOPOHAMHM U yTiaMu
TPEYTrOJbHUKA
[ToBTOpeHue. 10

Hroro: 68

aaredpa 8 kiaace




Tema

Bcero yacoB Ha

pa3zaen
1 | AnreGpanueckue apoou 21
2 | OyHKIMUSA KBaJpaTHBIN KOpeHb U | 18
€€ CBOMCTBA
3 ®yukuus y= Kx” 1 ee cBoiicTBa 13
4 | KBajpaTHble ypaBHEHHUSI 19
5 | HepaBenctna 15
6 | Teopusi BeposSTHOCTU 9
7 9
Htorosoe noBropeHue
Hroro 102
reomMeTpus 8 Kiaace
Tema Bcero yacos Ha
pasaes
1 | YeTblpeXyroabHUKH 14
2 | Ilnomann 14
3 | [lomoOHbBIE TPEYTOJBHUKHI 19
4 | OKpy>KHOCTb 17
5 | [loBTOopenue. Pemenue 3anay. 4
HTroro 68
aaredpa 9 kiacc
Tema Bcero yacos Ha
pasae
2 | HepaBeHCTBa U CUCTEMBI 15
HEPABEHCTB
3 | Cucrembl ypaBHEHHM 19
4 | YnucnoBsle QyHKIUHU 25
5 | IIporpeccuun 17
6 | DnemeHThl KOMOMHATOPHKH, 13
CTaTUCTUKU U TEOPUHU
BEPOSITHOCTH
7 10
Hrorosoe nosropeHue
HTroro 99




reometpus 9 Kiacc

Tema Bcero yacos Ha
pazaen
BBoanoe noBTopenue 2
MeTton koopAUHAT 20
CooTHoIIEHNS MEX1y CTOPOHAMU U 12
yriiamu TpeyroibHuka. CKaasipHoe
POM3BECHUE BEKTOPOB
JlimHa OKPY)KHOCTH W Iioniaas kpyra | 12
JBrxeHus 12
2
006 akcuoMax IJIaHUMETPUU
2
HauanbHble CBEJICHHS U3 CTEPEOMETPUH
[ToBTOopenue. Pemenue 3anau 5

Hroro

67




