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I. I[lnannpyemble pe3yJbTaThl 0CBOeHHS Y4eOHOTr0 npeamera «MareMaTuka»
B 9 kJi1acce

Pabouasi nporpamMmma y4eG0HOro npeamera «MareMaTuka: ajiredpa, reoMeTpus» s
9 kJ1acca COCTaBJI€HAa B COOTBETCTBUU C TPEOOBAHUSAMHU K PE3yJIbTaTaM OCHOBHOIO OOLIETO
oOpazoBanus, yrBepxkaeHHbIMU OI'OC OOO (Ilpukaz MunucrepcTBa 00pa3oBaHUs U HAYKU
Poccuiickoit ®enepaunu ot 17 nexadbps 2010r. Ne 1897 B mocneaneil peaakuuu), ¢ y4eToMm
[IporpamMmsl
«Anrebpa. 7-9 kiacce», Mepansak A.l'., Bearana-I'pad, 2014r.,
«leomerpus. 7-9 wiaccel ¢ yrayOJeHHBIM M3ydyeHUEM MmareMatukw», Mep3mak AL,
[Tononckuit B.B., SAxup M.C., Beprana-I'pad, 2014r., Ilporpammsl Kypca maTemMaTHkKu S5-6
KJ1accoB, anreopsl u reomerpun 7-9knaccoB I'bOY CO «JIuneit Ne 57 (bazosas mkosna PAH)» u
o0ecrneynBaeT U3y4YeHHUe MPeMeTa HA YIJIy0JIeHHOM YPOBHe.
OBnazneHue ydaluuMUCS CHCTEMOI I'€OMETPUYECKUX 3HAHUN U YMEHHH HE0OXOIuMO Uil UX
MPUMEHEHHs] B MOBCEIHEBHOM JKU3HU, JJIS M3YyYEHUS JAPYrHMX IPEeIMETOB, Ul 0oOecrnedyeHus
BO3MOYHOCTH YCHEIIHOTO MPOJIOJIKEHHsI 00pa3oBaHus Ha 6a30BOM U YIi1yOJI€HHOM YpOBHE.

IIpoepamma nanpasnena Ha docmudicenue cieoyrouux yeaeu.

- (hopmupoBaHuE 1IEIIOCTHOTO IPEACTABICHUS O COBPEMEHHOM MHPE;

- Pa3BUTHE UHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN yJalluxcsl, a TAaKkKe

WH/INBHUYyIbHOCTH JINYHOCTH,
- (hopmupoBaHuE 0CO3HAHHOTO BHIOOPA UHIMBUIYAIbHOW 00pa30BaTEIbHOMN TPACKTOPHUH.

Pabouass mporpamma o0ecreuuBaeT INOCTHIKEHHE CIENYIOUIMX pe3yJIbTaTOB H3Yy4CHMs
anreOpsl B 9 kiacce Ha yriiy0JieHHOM ypOBHe
JUYHOCMHbILE:

1) BocnHMTaHHE POCCUWCKOW TIpakJaHCKON WACHTUYHOCTU: MATPHUOTU3M, YBaKEHHE K
OTtedecTBy, MPOIUIOE U HACTOAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccun; oco3Hanme cBoei
STHUYECKON MPUHAJICKHOCTH, 3HAHWE MCTOPHUH, S3BIKA, KYJIBTYpPhl CBOETO HApOJia, CBOETO
Kpas, OCHOB KyJbTYPHOTO Hacleausi HapoaoB Poccuum © UeloBedecTBa; YCBOCHHE
T'YMaHUCTUYECKUX, EMOKPATUYECKUX W TPAJAUIIMOHHBIX IIEHHOCTEH MHOTOHAI[MOHAIBHOTO
POCCHUICKOTO 00IIIeCTBa; BOCITUTAHNE YyBCTBA OTBETCTBEHHOCTH U J0JTa nepes PoauHoii;

2) ¢opmupoBaHuE OTBETCTBEHHOTO OTHOIIECHUS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH
00yJaronuXxcsi K CaMOPa3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMU K 00yUCHUIO U
MMO3HAHWIO, OCO3HAHHOMY BBIOOPDY W TIOCTPOCHUIO JajbHEUIEH WHIUBUIYaTbHOU
TpacKTOpUU 00pa3oBaHus Ha 0a3e OPUCHTHPOBKU B MHpE Mpodecchii u MpoheCCHOHATBHBIX
HpCHHOqTeHHﬁ, C y4€TOM YCTOI\/'I‘II/IBI)IX IMMO3HAaBATCJIIbHBIX MHTCPCCOB, @ TAKKXC Ha OCHOBC
(bOpMI/IpOBaHI/Iﬂ YBAXKHUTCIBbHOI'O OTHOICHUSA K TPYAY, Pa3BUTHUA OIIbITA YHACTHA B CONUAJIBHO
3Ha4YUMOM TPYIE;

3) bopmupoBaHUE 1IEJIOCTHOIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAYKU U OOILIECTBEHHOW NPAKTHKHU, YYHUTBHIBAIOUIETO COLMAIBHOE, KYJIbTYPHOE,
S3BIKOBOE, TyXOBHOE MHOT000pa3re COBPEMEHHOTO MUPA;

4) ¢opMupoBaHHE OCO3HAHHOTO, YBXKUTEIHLHOTO U JOOPOKETATEIHHOTO OTHOIICHHS K
JAPYroMy 4YeJIOBEKY, €ro MHECHHIO, MUPOBO33PEHHIO, KYJIBTYpe, S3BIKY, BEpe, TPaKIaHCKOMN
MO3UIMH, K UCTOPUH, KYJIIBTYPEC, PCIIUTUH, TPaAUIHAM, A3BIKaM, HCHHOCTAM HAapOI0B Poccun

U HapOAOB MHpa; TOTOBHOCTU U CIIOCOOHOCTH BECTH Auanor ¢ JpyruMu JIOAbMU U JOCTUTATh B
HEM B3aMMOIIOHUMAHUSI,



5) ocBoeHHE cOLMaIbHBIX HOPM, MPABUJI MOBEACHUS, pojel U GpopM coluanbHON )KU3HU B
TPYIIIaX ¥ COOOINeCTBaX, BKJIIOYAs B3POCIBIE M COIMAIBHBIC COOOIIECTBA; yJacTHE B
IIKOJBbHOM CaMOYHpaBJ'IeHI/II/I 158 O6HI€CTB€HHOﬁ KHN3HU B npez[enax BOSpﬂCTHBIX
KOMHCTCHHI/Iﬁ (o} yquOM pel"I/IOHaJ'II)HI)IX, BTHOKy.]'II)TypHI)IX, COOUAJIBHBIX U DKOHOMHWYCCKHUX
0COOEHHOCTEMN;

6) pa3BUTHE MOPAJIBHOTIO CO3HAHUS U KOMIIETEHTHOCTH B PELLIEHUU MOPAJIBHBIX ITPoOsieM Ha
OCHOBE JIMYHOCTHOIO BbIOOpa, (hOpMHUpPOBaHHE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOI'O
MOBE/ICHUSI, OCO3HAHHOTO U OTBETCTBEHHOT'O OTHOLIEHUS K COOCTBEHHBIM ITOCTYIKAM;

7) ¢popMupOBaHHE KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIEHUU M COTPYJHUYECTBE CO
CBEpCTHHKAMH, JE€THbMH CTapUIero H MJAQANIET0 BO3pacTa, B3pPOCIBIMH B TIpoIlecce
00pa3zoBaTebHON, OOIIECTBEHHO TIOJIE3HOM, Y4EOHO-MCCIEAOBATEIbCKOM, TBOPUYECKOU H
JIPYTUX BUJOB JIEATEIBHOCTH,

8) dopmupoBaHHE IEHHOCTH 3I0POBOTO M Oe30macHOr0 0Opasza >KU3HHU; YCBOCHUE IPaBUI
HHAUBUAYAJIBbHOTO XU KOJIJIICKTUBHOT'O 0€e3011acHOTO IIOBCACHUA B T-IpC?:BBIT-IZU‘/’IHBIX CUTyaluiax,
YIpOXKarmMux XU3HU U 310POBBIO J'IIO)IGI\/’I, IMpaBUJI ITOBECACHHA HA TPAHCIIOPTC U HA JOPOTax;

9) ¢dopmupoBaHHE OCHOB SKOJIOIMUECKON KYyJIbTYpbl COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTUYECKOI'O MBIIUICHHS], Pa3BUTHE OIBITA 3KOJIOTMYECKH OPHUEHTHPOBAHHOM
pedIIeKCUBHO-OLIEHOYHOW U MPAKTHUYECKOH JEATEIbHOCTH B )KU3HEHHBIX CUTYalUsIX;

10) oco3HaHMe 3HAUYEHUS CEMbH B JKU3HU 4YEJIOBEKa M OOLIECTBA, NMPUHSATHUE LEHHOCTU
CEMEHHOM )XU3HH, YBAXHUTEIHHOE U 3200 TIIMBOE OTHOIICHUE K YWICHAM CBOCH CEMbH;

11) pa3BUTHE DSCTETUYECKOTO CO3HAHUS 4Yepe3 OCBOCHHE XYAOXKECTBEHHOIO HACIeaAUs
Hapo 0B Poccuu 1 Mupa, TBOpUECKOH AESITEIbHOCTH ICTETUYECKOTO XapaKTepa.

Memanpedmemﬁble
pesyiomambsvl OC60EHUA OCHOBHOU 06pa306am€]le011 npozpamvmsl OCHOBHO2O 06114@20
06pa306aHuﬂ O00JICHBL ompasicams.!

1) yMeHHe caMOCTOSITEIBHO ONPEACIIATH 1IN CBOETO 00y4YeHUs, CTaBUTh U (POPMYITUPOBATH
JuIsi ce0si HOBBIE 3a7aud B yueOe M MO3HABATEIBHOW JCATEIHHOCTH, PAa3BUBATh MOTHBBI U
WHTEPECHI CBOEH MTO3HABATEIIBHOM €SI TEIbHOCTH;

2) yMEHHME CaMOCTOATEIbHO IUIAHUPOBAaTh IYyTH JOCTHUXKEHHS IieJel, B TOM YHUCIe
albTepHAaTUBHbIE, OCO3HAHHO BbIOWMpaTh Haubosiee 3(P(EeKTUBHBIE CHOCOOBI pEIICHUS
yueOHBIX U 03HABATEIbHBIX 331a4;

3) yMeHHE COOTHOCHUTHb CBOM JIEHCTBUS C IUIAHUPYEMBIMHU DPE3YylIbTaTaMU, OCYILECTBISATH
KOHTpPOJIb CBOEH JESATEIbHOCTH B MpOLIecce JOCTUKEHHs pe3ysibTaTa, ONpeneisaTh CoCOoObI
NeUCTBUI B paMKax MpEeAJIOKEHHbIX YCIOBUH U TpeOOBaHUI, KOPPEKTHPOBATH CBOU
JEUCTBUA B COOTBETCTBUU C U3MEHSIIOLICHCS CUTyallue;

4) yMeHHE OILIeHMBAaTh IPAaBWJIBHOCTh BBINIOJHEHHUS] YueOHOW 3ajgaud, COOCTBEHHbBIE
BO3MOXHOCTH €€ PEIICHHUS;

5) BiIaJiecHUE OCHOBAMHU CAMOKOHTPOJISI, CAMOOIICHKH, MPUHATHUS PEIICHUN U OCYIICCTBICHUS
OCO3HAHHOTO BBIOOpa B yueOHOM M TIO3HABATEILHOM JIEATEIILHOCTH;

6) yMeHHE OmpeneNsaTh NOHSATHS, CO37aBaTh OOOOIICHUS, YCTaHABIMBATH aAHAJOTHH,



KJIaCCU(UIMPOBATh,  CAMOCTOATEIbHO  BBHIOMpPAaTh OCHOBAHMUS U KPUTEPUU UL
KJIacCU(UKALlMY, YCTaHABJIMBATh IMPUYUHHO-CIEICTBEHHbIE CBSI3U, CTPOUTH JIOTUUYECKOE
paccyxJeHue, yMO3aKIl4eHHe (MHIYKTUBHOE, JENYKTUBHOE W IO AHAJOTHUU) U JeNaTh
BBIBOJIbI;

7) yMeHue co3aaBaTh, MPUMEHITh U TPEOOPA30BHIBATH 3HAKW M CUMBOJIBI, MOJICIIH U CXEMBI
JUTsI pelieHrs yaeOHBIX W TIO3HABATEbHBIX 33]1a4;

8) CMBICJIOBOE UTEHUE;

9) yMeHue OpraHu3oBBIBATH Y4eOHOE COTPYIHHUYECTBO WU COBMECTHYIO JESTEIbHOCTh C
YUHUTEIEM M CBEpCTHUKAaMHU; padoTaThb HMHIMBUIYaJbHO M B TpYIIE; HAaXOIUTh oOlIee
pelieHre U paspeniatb KOH(QIUKTH Ha OCHOBE COTJIACOBAHUS MO3UIMI U yyeTa UHTEPECOB;
(dbopMynupoBaTh, apryMEHTUPOBATh U OTCTaUBaTh CBOE€ MHEHHUE;

10) ymeHHE OCO3HAHHO HCIOJb30BaTh PEUYEBBIE CPEICTBA B COOTBETCTBUHU C 3ajadyeit
KOMMYHHMKAIUH JUIsI BBIPAKEHUSI CBOUX YYBCTB, MbICIEH U NOTPEOHOCTEH; MIIaHUPOBAHUS U
peryisliiy CBOEH AEATEIbHOCTH; BJIAICHUE YCTHOW M MMCbMEHHON PEYb0, MOHOJIOTHYECKOU
KOHTEKCTHOM PEYbIO;

11) dbopmupoBaHue 1 pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIIOJIH30BAHUS
MH(}OPMaLlMOHHO-KOMMYHUKAIIMOHHBIX TexHozorui (nanee - UKT koMnereHum); pazButue
MOTHBALlMM K OBJIAJCHHUIO KYJBTYPOM AaKTHBHOI'O IOJB30BAHMUS CIIOBAPSAMH W JIPYTUMH
MTOMCKOBBIMU CUCTEMaMH;

12) ¢gopmupoBaHue M pa3BUTHE SKOJOTHYECKOTO MBIILJICHUS, YMEHHE MPUMEHSATh €ro B
[I03HABATEIbHONW, KOMMYHUKATUBHOM, COLMAJIbHOM MpakTUKE U MIpo(decCHOHAIbHOU
OpHUEHTALINH.

Memanpeomemmvie pe3ynrbmamsl 0C80€HUSL OCHOBHOU 00pA308AMeENbHOU NPOZPAMMbL OCHOBHO2O
00we2o 06pazo8anus OONHCHLL OMPAHCAND:

1) OCO3HAaHHUEC 3HAYCHHUA MAaTCMaTUKH JJIA HOBCGHH@BHOﬁ KH3HHU YCJIOBCKA,

2) mpeacTaBlIeHHE O MaTeMaTU4YecKol Hayke Kak cdepe MaTeMaTHUyecKOW NesTenbHOCTH, 00
JTanax e€ pa3BUTHsL, O €€ 3HAUMMOCTHU Il pa3BUTHUS [IUBUIIN3ALINY;

3) pa3BuTHE€ yMEHUU paboTaTh € Y4YeOHBIM MaTEMAaTHYECKUM TEKCTOM (aHAJTU3HPOBAThH,
U3BJIEKaTh HEOOXOIMMYI0 HH(OpPMAIMI0), TOYHO WU TPAaMOTHO BBIpAXKAThb CBOM MBICIH C
IIPUMEHEHHEM MaTeMaTUYeCKOM TEPMHUHOJOTMU M CUMBOJIMKH, MPOBOJUTH KIAaCcCHU(pUKALUH,
JIOTHYECKHE 00OOCHOBAHHS;

4) BnageHue 0a30BbIM MOHATHIHBIM aNllapaTOM 10 OCHOBHBIM pa3ziesiaM COJIep/KaHus;

5) cuctemMaTuyecKre 3HaHUs 0 PYHKUHUSAX U UX CBOWCTBAX;

6) MPAKTUYCCKU 3HAYUMBIC MATCMATUYCCKHUEC YMCHUA W HABBIKH, UX IMPUMCHCHUC K PCIICHUIO
MaTEMAaTHYCCKUX U HEMATEMATUYCCKUX 3aJiad MPEAIioJIararomee yMCeHus:

® BBINOJIHATH BBIYUCIICHUS C IEUCTBUTEIbHBIMY YHCIAMU;
e pelaTh ypaBHEHUS, HEPAaBEHCTBA, CHCTEMbl YPABHEHUI U HEPABEHCTB;

e pemarh TEKCTOBBIE 3a/aud apu(METHUYECKHM CIIOCOOOM, C MOMOIIbIO COCTaBICHHUS U
penieHust ypaBHEHUM, CUCTEM YPaBHEHHUM U HEPABEHCTB;

® CIIOJIb30BaTh AIreOpanyecKuil SI3bIK JJISl ONMUCAHMS MPEAMETOB OKPYXKAIOLIEro MUpPa U



CO3J1aHuA COOTBETCTBYIOIINX MATECMATHYCCKUX MO}ICJ’ICﬁ;

® [IPOBCPUTHL IMPAKTHUYCCKUC pvaéTLII BBIYUCIICHUA C TIPOUCHTaAMH, BBIYUCICHUA C
YHCJIOBBIMH IOCJIICAOBATCIBHOCTAMM, BBIYUCIICHUSA CTATUCTUYCCKUX XaPAKTCPUCTHK,
BBITIOJIHCEHHUEC HpI/I6J'II/DKéHHI)IX BBI‘IHCJ'IGHHIZ;

®  BBINOJIHATH TOXKJECTBEHHbIE PE0OPA30BaHUS PaLlMOHAILHBIX BBIPAXKEHHUII;

® BBINOJIHATH OTIEPALlMU HAJl MHOKECTBAMU;

e rccieoBaTh (PYHKIMHU U CTPOUTD UX Ipaduky;

® YUTaTh U UCII0JIb30BATh MH(OPMALINIO, IPEICTABICHHYIO B BUJIE TaOIHUIIbI, AUATPAMMBbI
e (cToJIOYATOI UM KPYrOBOM);

e peuiarh npocreiire KOMOMHATOPHbBIE 3aJauH.

ﬂeeﬂmumaccuux Hayuumca (0.71}1 UCNOJIb306AHUA 6 HNOGCECOHEBHOIl JICUZHU U
obecneueHus 603M0OICHOCHU ycneutnozo npodomfcenu}z oﬁpasoeauu}z Ha 6a3060m ypoene)

DOyHKINU

. Crpoutb rpaduku 3aeMEHTapHBIX (YHKIMM, HCCIeN0BaTh CBOMCTBA YHCIIOBBIX
(GYHKIMI Ha OCHOBE M3Y4YE€HMSI CBOWCTB U TpauKOB,

. Crpouts rpaduku (QyHKIUH C MOMOIIBIO TEOMETPUUYECKUX MpeoOpa3oBaHUit
uryp

YpaBHeHUS

* Pemars OCHOBHBIE BUJBl PAMOHAIBHBIX YPAaBHEHHHW C OJHOW IEPEMEHHOM, CHCTEMBI
JBYX YPaBHEHHUH C IByMS IIEPEMEHHBIMU,

* Pemars ypaBHeHHs, coaepKalye 3HaK MOAYJIsl, YPAaBHEHUS C TapaMEeTPAMHM, YPABHEHUS C
JBYMSI IIEPEMEHHBIMU,

o JloHuMaTe ypaBHEHHME KaK Ba)KHEWMINYI0 MAaTEMaTHYECKYI0 MOJENb [l ONUCAaHUA H
U3Y4YEHUS  pa3HOOOpa3HbIX peallbHbIX CHUTyalud, peliaTth TEKCTOBBIE  3a/adyd
anreOpanvdecKuM METOI0OM
Hepasencrsa:

¢ JloHMMaTh TEPMHMHOJOTHIO M CHMBOJIMKY, CBS3aHHBIE C OTHOLICHHWEM HEPaBEHCTBA,
CBOMCTBA YNCJIOBBIX HEPABEHCTB.

* Pemars HEpaBEHCTBA, CUCTEMBI M COBOKYITHOCTH HEPABEHCTB C OJHOW ITEPEMEHHOM,

* Pemarp KBagpaTHbIE HEPABEHCTBA, UCIOJIB3YS I'paUUECKUIl METOI U METO/1 HHTEPBAJIOB

DJIEMEHTHI NPUKJIATHON MaTeMaTHKH

.* CocraBiasiTh MaTeMaTUYECKHE MOJENIN pEaJbHBbIX CUTyalUH U peuarbh MPUKIaJHbIE
3a/1auy,

. [IpoBOIUTH TNPOLIEHTHBIE pacyeThl, HNPUMEHATH (GOPMYIY CIOKHBIX IPOLEHTOB JUIs
peuieHus 3anad,

. Hcnonp3oBare B XOJA€ peUICHWS 3aJad dJIEMEHTapHbIC IPEACTABICHUS, CBS3aHHBIE C
pUOIM>KEHHBIMU 3HAUEHUSIMU BEJIMYHH,

DeMeHThl KOMOMHATOPHUKN M TEOPUH BEPOATHOCTEN

ITornmats TCPMHUHOJIOTHIO U CUMBOJIMKY, CBA3aHHBIC C IIOHATUEM MHOXCCTBA,

BrmmonaaTe oncpanrun Hal MHOXECTBaMHU, YCTaHABJIMBATb B3aMMHO
OJHO3HAYHOC COOTBETCTBUC MCKY MHOXKXCCTBAMH,

Hcmons30BaTh HAaYaIbHBIC MMpEaACTaBJICHUA O MHOXKCCTBC HCﬁCTBI/IT@J’IBHIﬂX YHUCCII.
Pa3BuBath MMPpEACTABJICHUEC O MHOKCCTBAX



YwucaoBEIC MOCISIOBATECILHOCTH
® IloHMMAaTh ¥ UCIIOIB30BAaTh SA3BIK IIOCICIOBATCILHOCTEH.

. [IpumeHsTh GOpMyIbI, CBA3aHHBIE C apU(METUUYECKONH U IT€OMETPUUECKON Iporpeccuen, u
anmnapat, cOpMHUPOBAHHBINA NPU M3YYEHHM JPYrUX pa3lesioB Kypca, K PELIEHUIO 3a/1ad, B TOM
YHClie C KOHTEKCTOM U3 PealibHOM KU3HU.

I'eomeTpuueckue (bHFVDBI. ITpaBUIBLHBIE MHOTOYTOJBHUKH

. OxpyxHocTb U Kpyr. Jlyra, xopaa. CeKTop, CEerMeHT.

. Bnucannble W omucaHHbIE MHOTOYrOJIbHUKM. BrucaHHble W ONUCaHHBIE OKPYKHOCTHU

MIPaBUJIBHOIO MHOTOYT OJIbHHUKA.

. I'eomeTrpuueckue npeoOpa3oBaHMUsl. [Tonsatne 0 JNBWKECHHHM:  OCEBas U
LEHTpaJIbHAsl CUMMETPUH, NapajlIeNIbHbIN nepeHoc, noBopoT. [lonsTue o nogobun ¢uryp u

TOMOTETHH.

. Pemenne 3amady Ha BBIYMCIIEHHE, JOKAa3aTEIbCTBO M IIOCTPOCHUE C HCIOJIb30BAHHEM

CBOMCTB M3y4EHHBIX QUTYD.

H3MmepeHne reoMeTpUIeCKIX BEIUIHH.

. [TonsiTHE MOLAAN MIOCKUX QUTYD.

. PaBHOCOCTaB/IEHHBIE U PAaBHOBEIMKUE (PUTYDBHI.

. JlnuHa OKPYKHOCTH, 4MCJIO T; AJUHA OYrM OKpYKHOCTH. Ilnmomans kpyra M miomans
CEKTOpa.

. Pemenue 3a1a4y Ha BBIYUCIIEHUE U I0KA3aTEIBCTBO C UCIOJIB30BAaHUEM U3YyUEHHBIX GOPMYIL.

KoopanHarsL.
* VYpaBHenue npsmoi. KoopaunaTel cepennHbl oTpe3ka. PopMyiia pacCTOSHHUS MEKIY JABYMs

TOYKaMH IJIOCKOCTU. Y paBHEHHUE OKPYKHOCTH.

* Bekropsl.

* Jlnuna (monyns) BekTopa. PaBeHcTBO BekTopoB. Kosnmuueapusie BekTopbl. KoopauHatbl
BEKTOpa. YMHOXEHHE BEKTOpa Ha YUCIIO, CyMMa BEKTOPOB, PA3JIOXKEHHUE BEKTOpa IO JBYM
HEKOJUIMHEAapHbIM BekTopaM. CKalsipHOE MPOU3BEIEHUE BEKTOPOB.

I'eomeTrpuueckue

¢urypsi

*  OnepupoBaTh NOHATUIMHU F'€OMETPUUECKUX (PUTYp

*  U3BJIEKaTh, HHTEPIPETUPOBATH U NMPEOOPa30BbIBATH NHPOPMALIUIO O TEOMETPUUECKUX
¢burypax, IpeJCTaBICHHYIO Ha YepTexax;

* TpPUMEHATh TreoMeTpuyeckue (axkThl JUid pelleHus 3aJady, B TOM 4YHUCIE,
MIPEIIOJIAaraloIMX HECKOJIbKO II1aroB pelieHus;

*  (opmynupoBaTh B IPOCTEUIINX CITydasix CBOWCTBA U NPU3HAKU QUTYP;

®* JOKa3bIBAaTh 'COMCTPUUCCKUEC YTBCPIKACHHA,

*  BJIAJACTH CTaHIapTHOW  Kiaccupukauuend  IJIOCKUX  (uryp
(TpeyroJibHUKOB U YETBIPEXYTOJIbHUKOB).

OUCIOJIb30BAaTh CBOICTBA reoMeTpuyecKux (uryp nanas peleHus 3ajaad
MIPAKTHUYECKOT0 XapakTepa U 3a/1a4 U3 CMEKHBIX JUCIUILINH.
* (CB00OAHO ONEpUPOBATH TI'€OMETPUUECKUMM MOHATHUSMU NpPU pEIICHUU 3a1ad |
IIPOBEJACHUN MAaTEMaTUYECKUX PACCYKACHUIM;



*  CaMOCTOSTENbHO (HOPMYIUPOBATH ONPEIECICHUS T'€OMETPUUECKUX (UTYp, BBIIBUTAThH
TUIOTE3bl O HOBBIX CBOMCTBAX M MPHU3HAKaX FeOMEeTpUYecKuX (uryp u 000CHOBBIBATh
WIK OIpoBeprarb MX, 0000LIaTh WJIM KOHKPETHU3UPOBAaTh pe3yJbTaThl HAa HOBBIE
KJlacchl (Uryp, MPOBOJUTH B HECIOXKHBIX clydasx Kiaccudukauuoo ¢uryp mno
Pa3IMYHbIM OCHOBAHUSIM;

* HCCJeNoBaTh YEPTEXKH, BKIItOUasi KOMOMHALUUU (QUTYp, U3BJIEKaTh, HHTEPIPETUPOBATH
1 peoOpazoBbIBaTh HHPOPMALUIO, IPECTABICHHYIO Ha YepTexax;

* pemarh 3aJa4yd I'€OMETPUYECKOTO COJEpXaHHUs, B TOM 4YHCIIE B CHUTyallMsX, KOTJa
QITOPUTM PpEUICHHUs] HE CIIEyeT SIBHO W3 YCIOBUS, BBINOJHITH HEOOXOIUMBIE JUIf
pelieHus 3aJayd  JONOJHUTENIbHbIE IOCTPOEHHS, MCCIEA0BATh BO3MOXKHOCTh
IIPUMEHEHUsI TeopeM U GopMyII sl pelIeHus 3a1ay;

*  (opmynHpoBaTh U 10KA3bIBATh T€OMETPUUYECKUE YTBEPIKICHUS.

OTtHoleHus

* OnepupoBaTh NOHSTUSMM: PABEHCTBO  (QUIyp, paBHble (QUIYpbl, PaBEHCTBO
TPEYrOJIbHUKOB, MAPAJICIbHOCT MPSIMbBIX, NEPIEHIUKYIIPHOCTD HPSIMBIX, YIJIBI MEXKIY
NPSIMBIMU, NEPIEHIUKYISAP, HAKIOHHAs, IpoeKuus, nojgodue ¢uryp, noaodHsie GUrypsl,
0100HbBIE TPEYTOJIbHUKH;

* npuMeHsTh TeopeMy Daseca U TeopeMy 0 IPONOPILUOHATIBHBIX OTPE3KaX MPU PELICHUH 3ajay;

* XapaKTepU30BaTh B3aMMHOE PACIIOJIOKEHHUE IIPSAMOM U OKPYKHOCTH, JBYX OKPYKXHOCTEH.
* HCIOJIb30BaTh OTHOLIEHUS JJI PEUICHUS 3a/1a4, BOSHUKAKOUIUX B PEAIBHON KU3HH.

T'eoMeTpryecKkre NOCTPOEHUS

* UM3oOpaxatrk reomeTpruyeckue GUIrypsl o TEKCTOBOMY U CUMBOJIbHOMY OIIMCAHMIO;
*  cBOOOJIHO ONEPUPOBATH YEPTEKHBIMU HHCTPYMEHTAMH B HECJIOKHBIX CITy4asiX,

*  BBINOJIHATH TIOCTPOCHUS TPEYTrOJIHHUKOB, IPUMEHSTh OT/IEJIbHBIE METOBI IOCTPOCHUM
LHUPKYJIEM U JTUHEUKON U TPOBOAUTH MPOCTEUIINE UCCIICIOBAHUS YHCIIA PEILICHU;
*  U300pa)kaTh THUIOBBIC TUIOCKHE (UTYPHI M OOBEMHBIC TEJla C IMOMOIIBIO MPOCTEHIITNX
KOMIIBIOTEPHBIX HHCTPYMEHTOB.

BbINyCKHHUK MOJYy4YUT BO3MOKHOCTh HAYYUThCS:
* BBIIOJIHATH IPOCTEHIINE MTOCTPOEHUSI HA MECTHOCTH, HEOOXOIUMBIE B PEANIbHOM KU3HU;
* OIICHUBATh pa3Mephl PEAIbHBIX 00BEKTOB OKPYXKAIOLIEr0 MUPA.

IIpeoOpasoBanus

. OnepupoBaTh MNOHATHEM JABWKEHHUS M IpeoOpa3oBaHUs NOJN00US, BIAJIETh
pueMaMH MOCTpoeHusi (GuUryp ¢ HCIOIb30BaHUEM JABIKEHUH U IpeoOpa3oBaHUM
0100Ms1, IPUMEHSATD MOTYyYE€HHbIE 3HAaHUS U ONBIT MOCTPOCHUM B CMEXHBIX IIpeIMeTax U
B pEAJIbHBIX CUTYAIUSAX OKPYXKAIOLIEr0 MUPA;
. CTpouTh GUTYPYy, MOJOOHYIO JAHHOM, TOJIB30BAThCS CBOMCTBAMHU MOAOOWS st
000CHOBaHHUSI CBOMCTB QUIrYp;
. MPUMEHSITh CBOMCTBA JIBUKEHHUM Ui HpPOBEIEHUS MNPOCTEUIINX OOOCHOBAaHUMN
CBOMCTB Quryp.

* MPUMEHSATh CBOWCTBA JBM)KEHUH U IPUMEHSTH 1101001€ JUIs TOCTPOSHUN U BBIYMCIICHUH.

BexTopnl u KOOpPAMHATHI Ha

IJIOCKOCTH



*  OnepupoBath NOHIATUSIMHU BEKTOP, CyMMa, Pa3HOCTb BEKTOPOB, IPOU3BEACHHUE BEKTOPA
Ha 4YKCJIO, YTOJ MEXKJLy BEKTOPaMH, CKaJIsIPHOE IIPOU3BEICHNE BEKTOPOB, KOOPIUHATHI
HAa IJIOCKOCTH, KOOPJAUHATBI BEKTOPA;

*  BBINOJIHATH JEHCTBUS HaJ BEKTOpaMU (CIIOKEHUE, BBIUNTAHUE, YMHOKEHHE Ha YHCIIO),
BBIUUCIIATh CKAISIPHOE INPOU3BEACHHUE, OINPEACNATh B INPOCTEUINNX CIIy4asX YroJl
MEXAYy BEKTOpaMH, BBINOJIHATH Pa3JIo’)KEHHUE BEKTOpa HAa COCTABJISIONINE, PUMEHSIThH
MIOJIyYE€HHbIE 3HaHUSA B (U3MKE, MOJIb30BATHCSA (HOPMYJSION BBIUKUCICHHUS PACCTOSHUS
MEXJYy TOUYKaMH IO M3BECTHBIM KOOpPJIMHATaM, MCIOJIb30BaTh ypaBHEHUs puryp s
peuieHus 3aay;

* [PUMEHATh BEKTOPbl U KOOPJAMHATHI JJIsl PELIEHUS TI'eOMETPUUYECKHUX 3ajad Ha
BBIYMCIICHUE JJIVH, YIJIOB

*  HCIIOJIb30BaTh MOHATUS BEKTOPOB U KOOPJAUHAT JJIS pelleHus 3a/1a4 1o Gpu3uke, reorpadpuu
U ApYruM y4eOHbBIM IIpeIMeTaM.

HUctopus MateMaTuku

® XapaKTepI/I3OBaTI) BKJIaJl BRIAAOINXCA MAaTCMAaTUKOB B PAa3BUTHC MAaTEMATUKN U MHBIX
Hay4yHBIX oOnacTei;
® IMIOHUMATB POJIb MATECMATHUKHU B Pa3BUTHU Poccun.

* JloHumaTep MareMaTWKy Kak CTPOTO OPraHHW30BAHHYIO CHCTEMY Hay4HbIX 3HaHUH, B
YaCTHOCTH BJIAJIETh MPEACTABICHUSAMU 00 aKCHOMAaTUYECKOM MOCTPOECHUH F€OMETPUH
Y NIEPBUYHBIMU IIPEJICTABICHUSIMHU O HEEBKIUJOBBIX T€OMETPUSIX;

MeTtoasl MaTeMaTUKA

® BJ'Ia)ICTI) SHaAaHUSAMH O Ppa3IMYHbIX METOJAaX 00OCHOBaHMSA U OIIPOBCPKCHUA
MaTEMaTHYCCKUX YTBep)K)IeHI/Iﬁ N CaMOCTOSATCIBHO ITPUMCHATDH UX;
* BJIAZACTH HAaBBIKAMH aHAJIM3a YCJIOBUA 3aJa4d U ONIPCACIICHUA MOAXOAAIINX MJIA PECIICHUA
3aaa4 U3YYCHHBIX MCTOIO0B HUJIU UX KOM6I/IHaIII/H71;
¢ XapaKTepu30BaTb IMPOU3BCACHUA HCKYCCTBa C Y4€TOM MaTEeMaTU4YCCKUX
3aKOHOMCpHOCTeﬁ B IIpUPOAC, HCIIOJIb30BAaTb MATCMATUUYCCKUE 3aKOHOMCPHOCTH B
CaMOCTOATCIIBHOM TBOPUCCTBC.

IleBﬂTI/IKJIaCCH]/IK moJIy4uT BO3MOKHOCTb HAYYIUTbhCHA AJIsA o0ecneyeHus
BO3MOKHOCTH YCHECHIHOIO MPOAOJIZKCHUSA 06p330BaHI/Iﬂ Ha 0a30BOM H yF.]'[yﬁ.]'leHHOM

YPOBHSX

PaumonanpHBIE YKCIia

ITornmaTh 0cOOEHHOCTH I[GC?ITH‘IHOIZ CHUCTCMBI CHHUCIICHHA,

* BiasieTs NOHATUSIMH, CBSI3aHHBIMU C IETMMOCTBIO HaTypaJIbHbBIX YHCE,
* BolpakaTh 4nciia B 9KBUBAJIEHTHBIX (hopMax, BbIOMpasi Hanbosiee MoIX0 IS0 B 3aBUCUMOCTH
OT KOHKPETHOU CHUTYyaluH,

* CpaBHUBATh U YIOPSAJOUMBATH PAllMOHAIbHBIE YUCIIA,
* BBINOMHATE BBIYMCIIEHHMS C PAalMOHAIBHBIMM YHCIAMH, COYETas YCTHbIE M IHCbMEHHBIE
IIPUEMBI BBIYHMCIICHU, IPUMEHEHUE KaJIbKYIATOPA,

* lcmonwn30Bare TOHATHS | YMCHUA, CBA3aHHBIC C IPOIMNOPHUOHATIBHOCTBIO BCJIMYMH,



MMpOUCHTAMU B XOAC PCHICHHUA MAaTEMATUUCCKHX 3a1a4
¢ [To3HAaKOMUTBCS C IIO3UITMOHHBIMU CUCTEMAMU CUHCIICHUA C OCHOBAHUsSIMHU, OTIIMYHBIMHU OT 10,

° YFJ'IY6I/ITB " Pa3sBUTH NPCACTABIICHUSA O HATYPAJIIbHBIX YUCJIaX U CBOMCTBaxX JCIINMOCTH,

* Hayuutbcs HCNONB30BaTh NPHUEMBI, PALUOHAIU3ZUPYIOLUIME BBIYUCICHUS, IPUOOpPECTH
MPUBBIUKY KOHTPOJIMPOBATh BBIUMCIICHUS, BbIOMpas MOAXOIAIIMM s CUTyalluu Ciydai

YpaBHeHus

* PemaTh OCHOBHBIE BUJBI PAllMOHAIBHBIX YPAaBHEHMI C OJHOM IEPEMEHHOM, CUCTEMBI JIBYX
YPAaBHEHUH € JByMs IEPEMEHHBIMU,

o Pemrate ypaBHeHUs, COJAepKallue 3HAK MOJYJSA, YPAaBHEHMS C IapaMETpaMHU, YPAaBHEHHS C
JBYMS IIEPEMEHHBIMU,

* [ToHMMaTh ypaBHEHHE KaK BaXKHEUIIIYI0O MATEMATHYECKYIO MOJIEIb JUIsl OMMCAHUS U U3YYEHUS
Pa3HOOOPA3HBIX PEATbHBIX CUTYAIlMH, pelIaTh TEKCTOBBIE 33/1a4 aIre0pandecKuM METOIOM,

¢ [IpumensTh rpaduueckue npeicTaBieHus A UCCIEA0BAHUS ypaBHEHUH C OJHOHN U ABYMS
IIEPEMEHHBIMH, UCCIIEIOBAHNS U PELIEHUS CUCTEM YPABHEHUH C IByMs IEPEMEHHBIMH.

* OBiazieTh crienualbHBIMU [IPUEMaMH PELICHUs] YpaBHEHUH ¢ OJHOM U JBYMsI IEPEMEHHBIMU U
CUCTEM YpaBHEHH, YBEPEHO NPUMEHATh anmnapar ypaBHEHUH Uil pelIeHHs] pa3HOOOpa3HbIX
MAaTEeMaTUYECKUX U NMPAKTUYECKUX 3a/1a4, a TAKXKE 3a/1a4 U3 CMEKHBIX TUCLHUILINH,

o [IpumeHsTh rpaduueckue npeacTaBIeHus A UCCIe0BAHNS YPAaBHEHUN U CUCTEM YpaBHEHUN
C IMapaMeTPaMH.

HepaBeHncrna:
o HOHI/IMaTB TCpMI/IHOJ'IOFI/IIO H CI/IMBOJ’II/IKy, CBJA3aHHBIC C OTHOIIICHUCM HepaBeHCTBa, CBOfICTBa
YJUCIIOBBIX HepaBeHCTB,

* PemaTe HepaBEHCTBA, CHCTEMBI U COBOKYITHOCTH HEPABEHCTB C OJITHOM ITEPEMEHHOM,

* Pemath KBaJipaTHbIE HEPABEHCTBA, UCIOJIB3YS IrpadUUEeCKUl METO] U METO/I UHTEPBAJIOB,
¢ Pemrate HepaBeHCTBA, CONEPIKANIUE 3HAK MOYJIA,

¢ lccenoBars 1 pemaTe HEPABEHCTBA € IIAPAMETPAMH,

¢ Jloka3bIBaTh HEPABEHCTBA,

ellcmionp30BaTh HCPaBCHCTBAa CPCAHUMU BCIIMYMHAMU 1 HEPABCHCTBO KOHII/I-BYHﬂKOBCKOFO JJIA
pPEIICHHA MAaTEMATUUYCCKUX 3a1a4 U J0Ka3aTCJIbCTB HCPABCHCTB.

sPemiaTe HEpaBEHCTBA U CUCTEMbI HEPABEHCTB C IBYMS [IEPEMEHHBIMHU.

* [IpumeHsaTh anmapaTr HEpaBEHCTB JUIsl PEIIEHHs 3aJad U3 Pa3IMyHbIX pa3lesioB Kypca U
CMEXHBIX TUCLUIUINH

* OcBOUTH pa3HOOOpa3HbIE MPUEMBI JOKA3aTEIbCTBA HEPABEHCTB, YBEPEHHO NIPUMEHSTH arrapar
HEpPABEHCTB W CHUCTEM HEPABEHCTB JUISl pELIEHUS pa3HOOOPa3HbIX MaTeMaTHYECKUX H
MPaKTUYECKUX 3a7a4, a TaKXKe 3a7a4 U3 CMEXKHbIX IUCLUIUIHH,

o [lpumeHnarp rpaduueckue mpenCTaBICHUS A HCCIEIOBAaHUS HEPABEHCTB M  CHCTEM
HEPABEHCTB C ITapaMETPaMHU.

MHoecTBa.
o HOHI/IMaTB TCpMI/IHOJ'IOFI/IIO H CI/IMBOJ'II/IKy, CBsI3aHHBIC C IIOHATHEM MHOXKECTBA,
o BBIHOJ'[H?[TB onepaunn HaI MHOXECTBaAMHU, yCT AHABJIMBATh B3aHUMHO OJIHO3HAYHOC



COOTBCTCTBHUEC MCKIAY MHOXKCCTBAMU,
¢ Mcrionmp30BaTh HavalIbHBIC MMpEaACTABJIICHHUA O MHOXKCCTBEC HCﬁCTBI/IT@J’IBHBIX YHUCCII.

* Pa3puBath IMpEACTABJICHUC O MHOKCCTBAX,

. HpI/IMCHflTB OIr€palri HaaQ MHOXECTBaAMU JIA PCIICHUA 3a1a4,

e PaszpuBath MNpeaACTaBJICHUEC O YHCIC MW YHUCIOBBIX CHUCTEMAX OT HaTypaJbHBIX [0
HCfICTBI/ITCJ'IBHBIX 4YuCei, 0 poJIrk BBIYHCIICHUH B ITPAKTHKE,

* Pa3sBuBarth n er'IY6I/ITI) 3HaHHusA O I[GCHTH‘IHOfl 3armucu I[GI\/'ICTBI/ITCJ'II)HBIX YHUCCJI.

OCHOBBI TEOPHUH MHOMXKECTBA

e [JoumMaTh TEPMHUHOJIOTUIO U CUMBOJIMKY, CBA3aHHBLIC C IOHATHUEM ACIIMMOCTH,

¢ [I[pyMEHATH OCHOBHBIE CBOMCTBA JCIMMOCTH HALENO JUISl PELICHUsS YPABHEHUW C JBYMs
IIEPEMEHHBIMU B LIEJIBIX YUCIIAX,

¢ Jloka3pIBaTh CBOMCTBA M MIPU3HAKH JICIIUMOCTH HAIENO,
¢ lcrionp30BaTh MpUEM HaXOXKACHUS HAMOOJBIIEro OOIIEro JACTUTENs U HAaUMEHBIIETO OOIIero
KpaTHOTO JIBYX HAaTypaJIbHbIX YHUCEII JIJIs1 PELICHUS 3a/1a4,

¢ Mcronp30BaTh KAHOHUYECKOE PA3JI0KECHUC COCTABHOI'O YHMCJIa Ha IMPOCTBIC MHOXKHUTCIN IIPH
PEIICHNH 3aaa4.
* Pa3BuBath MMpeaACTaBJICHUC O TCOPUHN NCINUMOCTH,

¢ Mcrnonp30BaThk CBOMCTBA ACIIUMOCTHU I PCHICHUA MAaTCMAaTUYCCKUX 3aJiad M3 Pa3JIMYHBbIX
paszienoB Kypca.

DOyHKIM
¢ [lonnMath ¥ UCTIONBH30BaTh (PYHKIIMOHAIbHBIC TTOHATHS, S3bBIK,

¢ [lonnmath QyHKIMIO KaK BaXKHEHIIYyI0 MaTeMaTHYECKYI0 MOJENb JUIsl OIMHMCAHMS MPOLECCOB
SBJICHUN OKpPYXKAIOLIEro MUpPA, HPUMEHATHh (YHKIMOHAJIbHBIA S3bIK JJISl ONUCAHUS H
UCCJIEIOBAHUSl 3aBUCUMOCTEM Mexay (PU3NYECKUMHU, SKOHOMHUYECKHUMHU U TOMY MOJ00HBIMU
BEJINYMHAMH,

* Ctpouth rpaduku 31€MEHTapHbIX (YHKIHUI, UCCIIEJOBaTh CBOIMCTBA YMUCIOBBIX (DYHKIMHI Ha
OCHOBE U3YUEHUsI CBOMCTB U rpapuKoB,

o Crpouts rpaduku GyHKIHUNA C TOMOIIbIO FT€OMETPHUECKUX ITpeoOpa3oBaHuil GUryp.

* [IpoBoUTh HCCEIOBaHUS, CBSI3aHHBbIE C W3YYEHHEM CBOMCTB (YHKIMH, B TOM 4HCIE C
HCIOJIb30BAHUEM KOMITIbIOTEpA, Ha OCHOBE I'paUKOB H3y4EHHBIX (QYHKIUH CTpPOUTH Oosee
CJI0XHbIE TpaduKU(KYCOUYHO-3a/IaHHBIE U T.I1.)

* Vcnonb3oBarh (yHKIMOHAJIbHBIE MPEJICTaBICHUS W CBOMCTBA (YHKIMHM U1l ONMUCAHUS
MaTEeMaTUYECKHX 3a7a4 U3 Pa3IuvHbIX Pa3gelloB Kypca.

YwucaoBEIC MOCISIOBATECILHOCTH

¢ [ToHMMAaTh M KCIIOJIB30BATh SI3BIK MOCICIOBATSIBHOCTEH,

¢ [IpumensaTes Gopmyiibl, cCBA3aHHbIE C apUPMETHUECKON UM I€OMETPUUECKOM Iporpeccuei, u
anmnapar, CpOpMUPOBAHHBIN NPU U3YyYEHUH IPYTUX Pa3/eioB Kypca, K pelIeHHIO 3a7ad, B TOM



YHCJIC C KOHTCKCTOM H3 peanbﬁoﬁ KH3HH,

. ITornmats TECPMHUHOJIOTUIO W CHUMBOJIUKY, CBA3aHHBIC C TIIOHATHUCM  IIPCACiia
IOCJIICA0BATCIIbHOCTH,

o IlpumeHATh NOHATHE Npenena IOCIEAOBATEIBHOCTH JUISL ONPENEICHUS CXOMSIIENCs
IIOCJIEI0BATEIBHOCTH.

* Periatb KOMOMHHpPOBAHHBIE 3a7jaul C IPUMEHEHHEM (POPMYII II-TO YIEHA U CYMMBI I IIEPBbIX
YJIEHOB apU(METUUYECKOH M TeOMETPUYECKOW MpOorpeccuid, MPUMEHssl MpU 3TOM ammapar
YpaBHEHU U HEPABEHCTB,

¢ [IoHuMaTh apUPMETUYECKYIO U T€OMETPUUYECKYIO MPOTrPecCHH Kak (PYHKIMM HATYpajJbHOTO
apryMeHTa, CBSI3bIBaTh apU(PMETUUECKYIO MPOTPECCUIO C JIUHEHHBIM POCTOM, T€OMETPUUYECKYIO
— C DKCIIOHEHIIUAJIbHBIM POCTOM.

DJIEeMEHTHI MPUKJIATHON MAaTEMAaTHKHA

* CocTaBiiATh MaTEMATHUYECKUE MOJIETH PEAIbHBIX CUTYyallui U pelaTh NPUKIIaJHbIE 3a/1a4H,
¢ [IpoBOIUTH MPOLIEHTHBIE PAcUeThl, IPUMEHATh (DOPMYILY CIIOKHBIX MPOIEHTOB VIS PELICHUS
3ajad,

* lcnonp30BaTh B X0A€ PpPCIICHHUA 3aaa4 OJSJICMCHTAPHBIC IIPCACTABJICHHUA, CBA3aHHBIC C
HpI/I6J'II/I)K6HHBIMI/I 3HAa4YCHUsIMU BCIINYHNH,

. HOHI/IMaTB, YTO YHCJIOBBIC HAHHBIC, KOTOPBIC MCIIOJB3YIOTCA I XapaKTCPHUCTUKH 00BEKTOB
OKpyXaromero ™Mupa, ABJIAIOTCA MIPEUMYIICCTBO HpI/I6J'II/I)KeHHBIMI/I, qTO IIO0 34allMcHu
HpI/I6J'II/I)K6HHBIX 3H3‘~I€HI/II7[, COZACPIKAIINXCA B I/IH(l)OpMaHI/IOHHI)IX HCTOYHHUKAX, MOXXHO CYJIUTH O
IMOrp€IIHOCTU HpI/I6J'II/DKeHI/I${,

¢ [IpnoOpecTH ONBIT NOCTPOCHUS U U3YYEHUSI MaTEMaTHYECKUX MOJIeIeH,
o [loHuMaTh, YTO MOIPEHIHOCTh PE3YJbTATOB BBIUMCICHUM JOJDKHA OBITh COM3MEpPHUMA C
ITOTPEIIHOCTHIO UCXO/IHBIX JIAHHBIX,

o [IpuoOpecty mnepBOHAYANbHBIM OMBIT OpraHu3aluu cOopa JAaHHBIX IPU [POBEIECHUU
CTaTHUCTUYECKOTO HCCIIE0BAaHUs, B YACTHOCTH OIpOca OOLECTBEHHOTO MHEHUS, OCYIIECTBISATh
UX aHaJIU3, IPEJCTaBIISTh PE3YIbTaThl HCCIEIOBAHUS B BUE TaOJINLIbI, TUAarPAMMBI.

DJ1eMeHThl KOMOMHATOPHUKH M TEOPHUH BEPOSITHOCTEH

» Jloka3pIBaTh yTBEPKIACHUS METOJIOM MAaTEMaTUYECKON MHIYKIIUH,

* Pemars koMOMHATOPHBIE 3a/1a4M HA HAXOXKJICHUS YMClIa 00bEKTOB MJIM KOMOMHAIHH,

* HaxoauTh 4acToTy ¥ BEpPOSATHOCTH CIYy4aiHOTO COOBITHSL.

* [lpuoOpectu  OmBIT MNPOBEAECHUS  JIOKA3ATEIbCTB  WHIYKTUBHBIM  METOJIOM
paccyxaenuii, [IIIproOpecTH OMBIT MPOBEACHUS CIY9alHBIX SKCIEPUMEHTOB, B TOM
YyCcle C IIOMOINBK0 KOMIBIOTEPHOTO  MOJEIMPOBAHUS, HWHTEPIPETALUM  UX
pe3yNnbTaTOB,

* HayuuThcs mpremam penieHusi KOMOMHATOPHBIX 3a/1a4.
DJIEMEHTBI JIOTUKH

*  ®opMynupoBaTh ONPEICICHNUS FEOMETPUUECKUX QUTYP,
* Hcnonb3oBaTh aKCMOMBI IIPU I0KA3aTEILCTBE TEOPEM,
o OmnpenensiTb HEOOXOAUMOE U IOCTATOYHOE YCIOBUS B POPMYIHPOBKE TEOPEMBI
I'eomerpuueckue GUrypbl




. OnepupoBaTh HOHATUSIMHU T€OMETPUUECKUX PUTYp
U3BJIEKaTh, HMHTEPHPETUPOBATH U  MpeoOpa3oBbIBaTh  HHPOPMALUIO O
reOMETPUUECKUX PUTYypax, MPEACTaBICHHYIO Ha YepTexax;

. MPUMEHSITh TreoMeTpuueckue (akThl s pelieHus 3aJady, B TOM 4HCIIE,

MIPEIOJIAaraloUIMX HECKOJIbKO [IaroB peuIeHus;

. (bopMynupoBaTh B MPOCTENIINX CIIydasX CBOICTBA U MPU3HAKU QUTYD;

. JIOKa3bIBaTh T€OMETPUYECKHE YTBEPKIACHUS;

. BJIAJIETh CTaHJIApTHOU Kiaccudukamuen IIJIOCKHX ¢buryp
(TpeyroJibHUKOB U YEThIPEXYTOJIbLHUKOB).

. UCIOJIb30BaTh CBOMCTBA TE€OMETPUYECKUX (GUIYp s pelleHus  3aaady

MIPaKTUYECKOI0 XapaKTepa U 3a/1a4 U3 CMEKHbIX JUCLUILINH.
. CB0OOOJIHO OmepUpoBaTh I'€OMETPUUECKUMU MOHATUAMM IpPH PEIIeHUU 3ajad U
IIPOBEJICHUU MAaTEMATUYECKUX PACCYXICHUM;

. CaMOCTOSITENIBHO ~ (OPMYJIMPOBATh  OMNpEAENIEHUs TeoMeTpuyeckux  uryp,
BBIJIBUTaTh THUIIOTE3bl O HOBBIX CBOWCTBAaX M IMpU3HAKaX IE€OMETPUYECKUX (uUryp u
000CHOBBIBAaTh WJIM OINPOBEPraTh UX, 0000HIaTh WIM KOHKPETHU3UPOBATH PE3YNIbTaThl Ha
HOBBIE KJIacChl (PUIyp, NMPOBOJIUTH B HECIOXKHBIX CIIydasX Kiaccudukanuio Quryp mo
Pa3IMYHbIM OCHOBAHUSIM;

. UCCIIEIOBAaTh  YepTeXH,  BKIOYas  KoMOuHamuu  Quryp,  HU3BJIEKaTh,
MHTEPIPETUPOBATH U MPeoOpa30BbIBaTh HH(OPMALIKIO, ITPEICTABICHHYIO HA YEPTEkKaX;

. pelarh 3a/la4yd reOMETPUUECKOT0 COJIEp’KaHus, B TOM YMCIIE B CUTyallUsX, KOTJa
QITOPUTM pEIICHUsS] HE CIeAyeT SBHO M3 YCJIOBUS, BBINOJHITH HEOOXOIUMBIEC ISt
pelIeHys 3aa4u JOTIOJIHUTEIbHbIE TOCTPOSHHUSI, UCCIIEI0BATh BOZMOKHOCTh IPUMEHEHHUS
TeopeM U (popMyI Ul PELICHUs 3a/1a4;

. (dbopMynupoBaTh U JOKa3bIBaTh FTEOMETPUUECKHUE YTBEPKICHHUS.
OTtHoIEeHUs
. OnepupoBaTh NOHATHUSAMHU: PaBEHCTBO (GUTYp, paBHbIE (UTYpBI, PABEHCTBO

TPEYroJbHUKOB, MapajlIeIbHOCTh MPSIMbIX, MEPIEHAUKYISIPHOCTh MPSAMBIX, YIJIbl MEXIY
MPSIMBIMU, NEPIIEHIUKYISAP, HAKIIOHHAS, MPOEKIMs, oa00ue Guryp, nogoOHsie purypsi,
0100HbBIE TPEYTOJIbHUKH;

. npuMeHsaTh Teopemy daneca u TeopeMy O NPONOPLUOHANBHBIX OTpE3Kax IpHU
pEILIeHNH 3a]1aY;

. XapaKTepU30BaTh B3aUMHOE pACIOJOXKEHUE TPSIMONM M OKPYXKHOCTH, JIBYX
OKPY>KHOCTEH.

. MCI0JIb30BaTh OTHOLIEHMS JUIsl PELICHUS 3a/1a4, BOZHUKAIOIIUX B PEaIbHOM KU3HU.

['eoMeTpHUeCcCKHE IOCTPOEHUS

. N300paxkaTte reoMerpuueckue (QUIyppl IO TEKCTOBOMY U  CHMBOJBHOMY
OIIMCAHUIO;

. CBOOOHO ONEPUPOBATH YEPTEKHBIMU UHCTPYMEHTAMU B HECJIOKHBIX CIydasiX,

. BBINIOJIHATh MOCTPOEHHUS] TPEYrOJbHUKOB, IPUMEHSTh OTIEIbHBIE METO/bI
IIOCTPOCHUM IUPKYJIEM W JIMHEWKOM M MPOBOJIUTH IPOCTEUIINE HCCICAOBAaHUS YHCIA
peuieHui;

. n300paxkaThb TUIIOBBIE IUJIOCKHE (UIypsl U OObEMHbBIE Tejla C IOMOUIBIO

MIPOCTENIINX KOMITBIOTEPHBIX HHCTPYMEHTOB.

. BBITIOJTHATH TIPOCTEHIIINE TIOCTPOCHUSI HA MECTHOCTH, HEOOXOIUMBIE B pealbHON
JKU3HH;



. OIICHUBATh Pa3MepPhl PEATbHBIX 00BEKTOB OKPYKAIOIIETO MUpA.
IIpeoOpa3oBauns

. OnepupoBaTh MOHATHEM [BUXKEHHS W INpeoOpa3oBaHusl MOJ00Us, BIIAJEThH
npueMaMH MOCTPOEHUs (GUIyp C HCIOJIb30BAaHUEM JBMKEHMM M IpeoOpa3oBaHUi
1010011, MPUMEHSATH MOJTY4YE€HHbIE 3HAHUS U OTBIT IOCTPOCHUN B CMEXKHBIX IIpeaIMeTax U
B pEAJIbHBIX CUTYAUSAX OKPYKAIOLIEr0 MUPA;

. CTpOUTh (PUrypy, MOJOOHYIO NaHHOW, TOJIb30BATHCS CBOWCTBAMH TMOJOOWS st
000CHOBaHUSI CBOMCTB QUryp;

. MPUMEHSITh CBOWCTBA JBW)KEHHMM U MPOBEAEHUS MPOCTEHIINX OOOCHOBAaHUMN
CBOMCTB Quryp.

. MPUMEHSITh CBOMCTBA JBMXKEHMH M NPUMEHATh IOA0OHE A TMOCTPOCHUM U
BBIYMCIICHUM.

BexTopsl 1 KOOPAMHATEI HA MIOCKOCTH

OnepupoBaTh MOHATUSAMHU BEKTOpP, CyMMa, Pa3HOCTh BEKTOPOB, IIPOU3BEICHUE BEKTOPA
Ha YHUCJIO, YroJl MEXIy BEKTOPaMH, CKaJISIPHOE MPOU3BEIACHUE BEKTOPOB, KOOPAUHATHI
Ha IUIOCKOCTH, KOOPJIMHATHI BEKTOPA;

BBINIOJIHATE JAEMCTBUS HAJl BEKTOpaMHU (CJI0KEHHE, BBIYMTAHUE, YMHOKEHHUE Ha YHCIIO),
BBIYMCIISATH CKAJISIPHOE IPOU3BENICHUE, ONIPENEIATh B IPOCTEHILINX CIIydasiX yroj Mexay
BEKTOpaMH, BBINOJHITh pa3JO’)KEHUE BEKTOpa Ha COCTABIISIIOIIME, MPUMEHSThH
MIOJIyYE€HHbIE 3HAaHUS B (U3MKE, IMOJIb30BATHCS (POPMYJION BBIYUCICHUSI PACCTOSHUS
MEXAYy TOUKAMM 10 H3BECTHBIM KOOpIHMHATaM, MCIOJIb30BAaTh YpaBHEHUS (QUIYp Vs
pelIeHus 3a/1ay;

IPUMEHSITh BEKTOPbl M KOOPAMHATHI Ui pelIeHUs TIeOMETPUYECKUX 3aJad Ha
BBIYKCIIEHUE JIJIUH, YTJIOB

. UCIO0JIb30BaTh MOHATHSA BEKTOPOB M KOOPJMHAT JUIs pELIEHUs 3a4ay 1o (pU3MKe,
reorpaguu ApyruM y4eOHbIM IpeaMeTaMm.

Hcropus maTeMaTuku

XapakTepru30BaTh BKJIAJl BBIJIAIONIUXCS MaTEMATHKOB B PAa3BUTHE MAaTEMAaTUKU U WHBIX
Hay4yHBIX oOnacTei;

MMOHUMATh POJIb MATEMATHKHU B pa3BUTHH Poccuu.

[ToHuMatp MaTeMaTHKy KakK CTPOTO OPraHM30BaHHYIO CHCTEMY HAy4YHBIX 3HAHUH, B
YaCTHOCTH BJIAJIETh MPEJICTABICHUSIMH 00 aKCHOMAaTUYECKOM TIOCTPOEHUU T€OMETPHUH 1
MIEPBUYHBIMU TIPEJICTABIICHUSIMU O HECBKIIUIOBBIX T€OMETPUSIX;

MeTtoapl MaTeMaTHKH

Brnagets 3HaHWSMHM O pa3NMYHBIX METOJaX OOOCHOBaHUSI U OMPOBEPKEHUS
MaTeMaTHYEeCKUX YTBEPXKICHUM M CAMOCTOSATEILHO TIPUMEHSTH UX;

BJIAJICTh HAaBBIKAMHU aHAJM3a YCJIOBUA 3aJa4d W OMNPEACIICHHUS] TOJXOMSIINX JUIS
penieHus 3a/1a4 U3y4eHHBIX METOOB HJIU UX KOMOWHAIU;

XapaKTepu30BaTh  NPOM3BEACHUS  HMCKYCCTBA €  Y4€TOM  MaTEMaTHYECKHUX
3aKOHOMEPHOCTE B TPHUPOJE, HCIOJIH30BATh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH B
CaMOCTOSITEIIbHOM TBOPYECTRBE.

KoopnuHatsl.

VYpaBHeHune npsmoil. KoopamHatel cepenusbl oTpe3ka. PopMmyna pacCTOSHUS MEXKIY
JBYMS TOUKAaMH IIJIOCKOCTH. Y paBHEHUE OKPY>KHOCTH.
BexTopsl.



= JlnuHa (Mmoaynp) BekTopa. PaBeHcTBO BekTOopoB. KosuinHeapHble BEKTOPBI.
Koopaunatel BekTOpa. YMHOKEHME BEKTOpa HAa 4YHCIO, CyMMa BEKTOPOB,
pasioKeHHe BEKTOpa [0 JIBYyM HEKOJUIMHEapHbIM BekTopaM. CkansipHoe
IIPOU3BEICHUE BEKTOPOB.

= J'eomeTpus B UCTOPUYECKOM Pa3BUTHH.

= Ksanparypa kpyra. ¥Yasoenue kyoa. cropus uncna 7. 3osotoe ceuenue. «Hauana»
o Esxmumpa. JI. Diinep. H. U. JlobaueBckuii. IcTopus nmaroro mocrynara.

= H300pereHne MeToJa KOOPAMHAT, MO3BOJISIOLIETO MEPEBOAUTh I€OMETPUYECKHE
00bekThl Ha s3bIK anreopsl. P. [lexapt u I1. depma. [Ipumeps! pa3indHbIX cucTeM
KOOpPJMHAT Ha IJIOCKOCTH.

MeTtoasl MaTeEMaTUKA

® BJ'IaI[eTI) S3HaHUSAMHU O pa3JIMYHBIX METOJaX 00OCHOBAHHS H OIMPOBCPKCHUA MATCMATUUCCKUX
YTBCp)KI[CHI/Iﬁ U CaMOCTOATCJIIbHO ITPUMCEHATD UX;

®* BJIAACTb HaBbIKaMH aHa/IM3a YCJIOBHA 3aJa4d W OIPCACIICHHA MNMOAXOAAIUX A PCHICHUA
3a1a4 U3YYCHHBIX MCTOIO0B HUJIU UX KOM6HH3HHI>1;

® XapaKTCpu30BaTb NPOU3ZBCACHHA HCKYCCTBA C YUCTOM MATCMATHYCCKUX 3aKOHOMCpHOCT€I7I B
nprupoac, UCIOJIb30BaTh MATEMATHUYCCKUC 3aKOHOMCPHOCTH B CaMOCTOATCIIbHOM TBOPYCCTBE.

2 Conep:xanue y4eOHOro MmaTepuaJia

MO>XHO BBIAETUTH CIEIYIOIIUE COJepXKaTelibHble JUHUM y4eOHOro mnpeaMera «Maremaruka:
anreOpa, reoMeTpus» B 9 Kitacce ¢ yriyOJIeHHBIM H3yYCHHEM MaTEMaTHUKH

MPEJCTaBICHO B BUIE CICAYIOIUX COJCPKATEIBHBIX pa3ieioB: «Anredpay, « DyHKIHNY,
«DJIeMEHTHI PUKIIAJHON MaTEMAaTUKW», « DJIEMEHTbl KOMOMHATOPUKHU U TEOPUU BEPOSTHOCTEN»,
«Anrebpa B ICTOPUIECKOM PA3BUTHI.

Coneprxanue pazzaena «Anredpa» GopMHpPYeT 3HAHHE O MATEMATHIECKOM S3BIKE, HEOOXOIUMbIC
JUIS pelIeHUs] MaTeMaTUYeCKUX 3a/ay, 3aJ1a4 U3 CMEXHBIX TUCIUIUIMH, a TaKKe MPaKTUYECKUX
3amau. M3ydyenue matepuana crnocoOcTByeT (OPMHUPOBAHHUIO Y YYallUXCS MaTeMaTH4YEeCKOIro
anmapara pelleHHs 3aJad C MOMOUIbI0 YpaBHEHUN, CUCTEM YPaBHEHHMH M HEPaBEHCTB, a TAaKKe
peuieHuss ypaBHEHN, CUCTEM YPaBHEHUI M HEPABEHCTB C MOJYJSIMH M ITapaMeTrpaMu. Marepuan
JAHHOTO pa3jiefla IPEJICTaBIeH B acleKTe, CIOCOOCTBYIOIIEM (POPMHUPOBAHUIO Yy YYaIIUXCS
YMEHHS TO0Jb30BaThCsl anropurMamu. CylllecTBEHHash pojib HPU 3TOM OTBOJUTCS Pa3BUTHIO
QITOPUTMUYECKOTO MBIIIJICHUSI — Ba)XXKHOM COCTABIIAIOIIEH HHTEIUIEKTYalbHOTO pa3BUTHUS
YesoBeKa

Conepxxanus paznena « OyHKIUN» - IOJTy4€HHUE HIKOJIbHUKAMHU KOHKPETHBIX 3HAHUN 0 QYHKUNU
KAaK Ba)KHEHIIEW MaTeMaTHYeCKON MOJIEIH Ul ONIMCAHUS U MCCIIEJOBAaHUS IIPOLECCOB U SIBICHUI
OKpy)Xamliero Mupa. Marepuan crnocoOCTBYET pa3BUTHIO BOOOPaKEHHUS U TBOPUYECKHUX
criocobHocTell ydauuxcs, (GOpMHUpPYeT yYMEHHE HCIOJb30BaTh Pa3IMYHbIE SI3BIKM MAaTEMaTUKU
(croBecHBI, CHMBOJMYECKUM, rpaduueckuii), pacliupsieT Kpyr METOJ0B MaTeMaTHYEeCKUX
JIOKa3aTelIbCTB.

Conepxxanue paszena «DJIEMEHThl NPUKIAAHON MAaTeMaTUKW» PAaCKpbIBae€T MPHUKIATHOE U
[IPaKTUYECKOE 3HAYEHUE MAaTEMAaTUKHU B COBPEMEHHOM MUpE.

Marepuain paznena «JIeMEHTbl KOMOMHATOPUKHI B TEOPHH BEPOSITHOCTEH»

CHOCOOCTBYET pa3BUTHIO IOHUMAaHUsI BEPOATHOCTHOIO XapaKTepa peabHbIX 3aBUCUMOCTE.



Paznen «Anrebpa B HMCTOpPUYECKOM pa3BUTUW» HAIpaBjieH Ha (OPMUPOBAHHME LIEHHOCTHOTO
OTHOIICHUA K anre6pe KaK HayKC, BOCIIUTAHUC YBAXXCHHUA K YYCHBIM, KOTOPBIC BHCCJIIM BKJIaJ B
pa3BUTHE HAyKH, MOHUMAHUE OCHOBOMOJIATAIOUIMX JOCTHKEHUN KIACCUYECKOW M COBPEMEHHOMU
anreOpsl.

MO>XHO BBIAECTUTH CIEIYIOIIHUE COJepXKaTelibHble JIMHUM Y4eOHOro mnpeaMera «Maremaruka:
anredpa, reomeTpus» B 9 kiacce ¢ yriyOJIeHHbIM U3y4YeHUEM MaTeMaTUKI

MNpeaACTaBJICHO B BHUAC CIACAYIOMIUX COACPKATCIBHBIX pPa3gCioB: YCJIOBHO MOKHO
BBLICINUTE CICAYIOIIUC  COACPKATCIIBHBIC JIMHUUN:

«['eomerpuueckue ¢urypoe», «M3mepeHne reoMeTpudeckux BenuuuH», «KoopauHaTb»,
«Bekrtope», «I'eoMeTpusi B UCTOPUUECKOM Pa3BUTHI.

Conepxxanue pasnenos «['eomerpuueckue puryps» u «M3mepeHrne reoMeTpuyecKux BETHUMH
HalEJICHO Ha TMOJy4YeHHE KOHKPETHBIX 3HAHMM O TeoMEeTpUYecKoil (urype Kak BakHeHIIen
MaTEMAaTU4YEeCKON MOJENM IJIs OIMCAHUS OKpyxkaromero mupa. CUCTeMaTHUeCKOe H3ydeHHE
CBOMCTB T€OMETPUUYECKUX (UTYp MO3BOJUT Pa3BUTh JIOTMYECKOE MBIIIEHUE W I10Ka3aThb
IIPUMEHEHHE OTUX CBOWCTB IPU PEIIECHWHM 33134 BBIYUCIUTEIBHOTO M KOHCTPYKTHBHOIO
XapaKkTepa, a TAKKE MPAKTUYECKUX.

Marepuan, OTHOCAIIMICA K coaepkareiabHbIM JUHUAM «KoopanHate» u  «BekTopsl», B
3HAYUTENIBHON CTENEeHH HECET B cebe MEXKIpPEAMETHbIE 3HaHUS, KOTOPbIE HAXOJAAT NPUMEHEHUE
KAK B pa3JIMYHbIX MaTEMAaTHYECKUX JUCHUIIINHAX, TAK U B CMEXHBIX ITPpEAMETAX.

Jluaus «l'eomerpust B HUCTOPHUYECKOM pa3BUTHUW» IMpelHa3HayeHa s (HOpPMHUPOBAHUS
MPEJICTAaBICHUI O TeOMETpUM KaK 4YacTH YEJOBEYECKON KYJIbTYpbI, JUId OOIIEro pa3BUTHS
LIKOJIBHUKOB, Ul CO3JJaHUs KYJIbTYPHO-UCTOPUUECKON Cpeibl 00yUeHN .

I'eomerpuueckme (bI/IFVDI)I. ITpaBUIbHBIE MHOTOYTOJBHUKH.

OKpyXHOCTh U kpyr. Hyra, xopma. Cextop, CETMEHT. Bnucanneie wu
OTNMCAaHHBIE MHOTOYTOJBHUKH. BrucaHHpie W ONHCAaHHBIE OKPYKHOCTH MPABHIBHOTO

MHOTOYTOJIbHHKA.

I'eoMeTpuyeckue peoOpasoBaHus. Iloustue 0 IBIDKEHUU:  OCeBas U

LEHTpaJbHas CUMMETPHH, MapajielbHbIN MepeHoc, nmoBopot. [lonsatue o noxodbuu Guryp u
TOMOTETHH.

Pemenne 3amau Ha BBIYMCIICHME, IOKAa3aTEIbCTBO M IOCTPOCHUE C MCIOJIb30BAaHHEM CBOMCTB
U3YYEHHBIX (uryp.

H3MmepeHne reoMeTpUIeCKIX BEIUIHH.

[TonsTHe muomaau miockux guryp. PaBHococTaBieHHble W paBHOBeNUKHE (Gurypsl. JlnuHa
OKPY’KHOCTH, YHCJIO T; [JUIMHA Jyr'd OKPYKHOCTH. [1nomans kpyra u miomans CeKTopa.

Pemrenne 3a1a4 Ha BRIYUCIICHHUE U I0KA3aTEIHCTBO C MCIIOJIb30BAaHUEM U3YYCHHBIX (OPMYIL.
Koopnunatsl.

VYpaBHenune npsmoil. KoopanmHartel cepenunbl orpe3ka. Dopmyrna pacCTOSHUS MEXAY BYMs
TOYKAaMH IUIOCKOCTH. Y paBHEHUE OKPYKHOCTH.

Bexropsr.

JnHa (Monyns) Bektopa. PaBenctBo BektopoB. Kosunneapusie Bektopbl. KoopanHaTel BEKTOpa.
YMHOXKEHHME BEKTOpa Ha 4YHCIO, CyYMMa BEKTOpPOB, pa3JIo)KEHUE BEKTOpa II0 JIBYM
HEKOJUIMHEAapHbIM BekTopaM. CKallipHOE MPOU3BEIEHUE BEKTOPOB.

I'eoMeTpusi B ICTOPHUYCCKOM Pa3BUTHH.




KBanparypa kpyra. Yasoenue kyba. Vcropus umncna . 3omoTtoe ceuenue. «Hauana»
Esxmuma. JI. Diinep. H. U. JloGaueBckuii. icTtopust msiToro mocTysnara.

N300peTeHne MeTona KOOPAMHAT, MO3BOJIAIOLIETO INEPEBOJUTH I'€OMETPUYECKUE OOBEKTHI Ha
a3bIK anreOpsl. P. [lekapt u I1. @epma. [IpumMeps! pa3inyHbIX cCUCTEM KOOPJMHAT HA IJIOCKOCTH.

II. Temarnuyeckoe MJIAHUPOBAHHME C YKa3aHHEM KOJUYECTBA 4YacoB, OTBOJAMMBIX Ha
OCBOCHHE KAXKI0N TeMbl

[Iporpamma mo anredpe paccumtana Ha 170 dacoB, 5 wacoB B Heaemto, 34 y4eOHBIX
Hezenu. B TeueHue roaa miaHupyeTcs IPOBECTU 8 KOHTPOJIBHBIX padoT.

[Ipu OpraHu3auu o0Opa3oBaTesIbHOI NeSITeNIbHOCTH Oyzer obecrnieyeHa
MOCIIEIOBATEILHOCTh HM3YYEHHUs] y4eOHOTO Marepuana: HOBBIC 3HAHHS OIHMPAIOTCS Ha
HE/IaBHO MPOUJICHHBIN MaTepualr; 00€CTIeYeHO TIOATAITHOE PACKPBITHE TEM C ITOCIIEAYIOIIEH
HX peanu3aiuen

Ne HanmenoBanue pa3nennos u tem KomnuecTBo yacos

/1

1. | KBagparuunas ¢pyHKIMS 51

2. | YpaBHEHUS C IBYMs IEPEMEHHBIMU U UX CUCTEMBI | 22

3. HepaBenctBa ¢ 1aByMs NE€pEMEHHBIMU U HX | 22
cucTeMsbl. JI0Ka3aTenbCTBO HEPABEHCTB.

4. DneMeHTbI NPUKIIATHOW MaTeMaTUKU 11
5. DneMeHTbI KOMOHHATOPUKHU u Teopuu | 25
BEPOSITHOCTEN
6. Yucnossle OCIEI0BATEILHOCTH 26
7. [loBropenue U  cucremarusauus ydeOHoro | 13
Marepuana
170

[Iporpamma o reometpun paccuutana Ha 102 gaca, 3 yaca B Hezento, 34 yueOHBIX HEIEH.
B teuenue rona mianupyercs NpoBecTH 6 KOHTPOJIbHBIX PaloT.

[Ipu opranuzanuu 06pa3oBaTeIbHON AEATENBHOCTH OyieT oOecrevyeHa nociae10BaTeIbHOCTh
M3ydeHHs y4eOHOro MaTepualia: HOBBIE 3HAHHUS OINUPAIOTCS HA HEIABHO MPOIIEHHBIN
MaTepuai; 00ecIeueHo O3TAITHOE PACKPBITHE TEM C MOCIEAYIONIEH NX peann3anuei

Ne n/mt HanmenoBanue pa3nennos u teM KomnuecTBo yacos

1. Pemrenne TpeyronbHUKOB 19




2. [IpaBHUIIBHBIE MHOTOYTOJIBHUKH 8
3. JlekapTOBBI KOOPAMHATHI HA MIJIOCKOCTH 20
4. Bexkrtopsl 21
5. [IpeobpazoBanue dpuryp 23
7. [loBropenue u  cucremarusauus y4debHoro | 11
Marepuana
102

OcHOBHbIE THUIIBI Y4€OHBIX 3aHATUH:

. YpOK HM3ydeHHsI HOBOro yueOHoro matepuana (YUHM);

. YPOK 3aKperyieHust 1 npumeHenus 3Hanuii (Y3I13);

. ypok 0000111aroniero noBTopeHus u cucremaruzaiuu 3Hannii (Y OII3);
. YpOK KOHTpOJIs 3HaHuil u ymenuit (YK3V).

OCHOBHBIM THIIOM ypoOKa siBisieTcst KoMOuHupoBaHHbli (KY).

@®opMmbl  OpraHuzaluu 00pa30BaTEIbHOW JEATEIbHOCTH WHJMBUIYalbHbIE, TIPYNIOBbIE,
UHIUBUIYaIbHO-TPYIIOBbIE, (PPOHTATIBLHBIE.

@OpMBI KOHTPOJISA: TEKYIIIMI U UTOTOBBIH.

MOHUTOPHUHT NMPEAMETHBIX JTOCTHXKEHUN Ydalluxcsl MPOBOJAUTCS B (OpMe MPOBEPOUHBIX U
KOHTPOJIbHBIX Pa0OT, paccuuTaHHbIX Ha 40 MUHYT, TECTOB M CAMOCTOSITENIbHBIX padoT Ha 15
— 20 muHyT ¢ 1uddepeHIMPOBAHHBIM OLIEHUBAHUEM.

Tekymuii KOHTPOJb MPOBOJUTCS € IEIbI0 TMPOBEPKH YCBOEHHUS H3Yy4aeMOro H
IIPOBEPSEMOTO MPOTrPAMMHOI0 MaTepuala; CoJep>KaHue ONMPEIEISIOTCS YUUTEIEM C YUYETOM
CTEIEeHHU CJIOKHOCTH M3y4aeMOro MaTepuaia, a Takke 0COOEHHOCTE! yJalmuxcsl Kiacca.

HToroBsle KOHTPOJIbHBIE PAOOTHI POBOATCA:

- TOCJIEe U3YyYeHUsl HauboJjee 3HaUUMbIX TEM IIPOTPaMMBI,
- B KOHIIE y4eOHOTO TPUMECTpPaA, TOJ1a.



