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Pabouas nporpamma ydueOHOro npeamera «I'eomeTpusi» OCHOBHOTO 00IIeT0 00pa30BaHMs COCTaBlIEHA HA OCHOBE:
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roCy/IapCTBEHHOI'0 00pa30BaTEIbHOIO CTaHJAPTa OCHOBHOT'O O0IIEro o0pa3oBaHus (C U3MEHEHUSAMH U JIOTIOJTHEHUSIMH)

— Ilporpammbl  T.A.BypmuctpoBoit («['eomerpusi. COopHMK pabouux mnporpamm. 7-9 kmaccel.: y4eb. mnocobue s
obmeo6pazoBar. opranuzanuii / [coct. T.A.bypmuctposa]. — 4-e uzn., nepepad. — M.: [Ipocsemienue, 2018).



1. Ilnanupyembl pe3yabTaThl OCBOCHHS YueOHOro npeamera «I'eomerpus»

[Iporpamma oOecrniedrBaeT AOCTIDKEHHE CIEAYIONIUX PE3yJIbTAaTOB OCBOSHHUS 00pa30BaTENbHON MPOTpaMMBI OCHOBHOTO OOIIETO
oOpa3zoBaHusi:

Jluunocmmuuie:

1.

© © N o

c(hOpMHPOBAHHOCTh OTBETCTBEHHOCTH OTHOIIEHUSI K YUYEHHIO, TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCA K CaMOPa3BUTHUIO U
caMO00pa30BaHUI0 Ha OCHOBE MOTHBAllMM K OOY4YEHMIO M IIO3HAHWIO, BBIOOpY JajbHeWmiero oOpa3oBaHus Ha 0ase
OPUEHTUPOBKHM B Mupe mnpodeccuil U mnpodeccHOHATbHBIX MPEANOYTEHUN, OCO3HAHHOMY MOCTPOCHHUIO WHJIMBHUAYaTbHOM
o0pa3oBaTeIbHON TPACKTOPUH C YIETOM YCTOMUMBBIX MO3HABATEIBHBIX HHTEPECOB;

cOPMUPOBAHHOCTh IIEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKd U
OOIIECTBEHHOM MPAKTUKU;

C(i)OpMI/IpOBaHHOCTB KOMMYHHK&THBHOﬁ KOMIICTCHTHOCTH B O6HIGHI/II/I H COTPYAHHUYCCTBC CO CBCPCTHUKAMH, CTApPIIHNMHU U
MJIaJIIMMH, B 06p330B3T€JIBHOI>i, O6H1€CTB€HHO HOHGSHOﬁ, y‘IG6HO-HCCJ’IGI{OB&TGJ’IBCKOVI, TBOp‘I@CKOﬁ U OpYyTrux BHOAX
JACATCIIBHOCTH,

YMEHHE $SCHO, TOYHO, FPAMOTHO M3JIaraTb CBOM MBICIIM B YCTHOM M NMUCBMEHHOW PEYM, NMOHMMATh CMBICI IOCTABJICHHOU
3a71a4¥, BBICTPANBaTh apryMEHTALMIO, IPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI;

Ipe/ICTaBlIieHnEe O MaTeMaTHYEeCKOM HayKe Kak cepe ueIoBedecKoi NesaTeabHOCTH, 00 dTamax e€ pa3BUTHS, O €€ 3HAYMMOCTHU
IUTS1 Pa3BUTHS LIMBUIIM3ALINH;

KPUTUYHOCTH MBITIUICHUSI, YMEHUE PACTIO3HABATH JJIOTHYECKN HEKOPPEKTHBIE BHICKA3bIBAHUS, OTJIMYATh THIOTE3Y OT (PaKTa;
KpEaTUBHOCTH MBIIIJICHUS, MHUIIMATHUBA, HAXOJYMBOCTh, AKTUBHOCTh TIPU PEIICHUH alNreOpanvecKux 3a1ad;
YMEHHE KOHTPOJIMUPOBATH MPOLECC U PE3YIAbTAT yUeOHOU MAaTEMAaTUYECKOU JIESITEIbHOCTH;

CIIOCOOHOCTH K AMOIIMOHATBHOMY BOCIPUSTHIO MaTEMAaTHUYECKUX OOBEKTOB, 3a/1a4, PEIICHUHN, PaCCyKICHHIA.
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Memanpeomemmubie:

1. ymeHue CaMOCTOSITENBHO IUJIAHUPOBATh aJbTEPHATUBHBIC IYTH JOCTHKEHMS I1IeJie, OCO3HAHHO BBIOMpaATh Hambosee
s PekTUBHBIE CTIOCOOHI PeIIeHUs] YIeOHBIX U MMO3HABATEIbHBIX 3a]1a4;

2. yMEHHE OCYIIECTBIATH KOHTPOIb MO Pe3yJbTaTy U MO CHOCO0y NEHCTBUS HAa YpOBHE MPOW3BOJIHHOTO BHUMAHHS M BHOCHTH
HE0OXOIUMbIE KOPPEKTHUBHI;

3. YMCHHUC aICKBATHO OICHHUBATL IIPABUJIBHOCTD UJIH OITMOOYHOCTH BBITIOJTHEHUS yqe6H0171 3ajJgadyiu, e€ O6’bCKTI/IBHYIO TPYAHOCTH
1 COOCTBEHHBIE BO3MOYKHOCTH €€ PCUICHUS,

4. oco3HaHHOE BJIaACHUC JIOTUYCCKUMH HeﬁCTBHHMI/I OIIpCACIICHUA HOHHTHI;’I, 0606III€HI/I$I, YCTaHOBJICHUA aHaHOFHﬁ,
KﬂaCCI/I(l)I/IKaIII/II/I Ha OCHOBC CaMOCTOATCIBHOI'O BI>I60pa OCHOBAHUM U KpUTCPUCB, YCTAHOBJICHUA POAO-BUIOBBIX CBHBCﬁ;

5. YMCHHUC YCTAHABJIINBATH NPUYUHHO-CICACTBCHHBIC CBA3U, CTPOUTDH JIOTUYCCKOC PACCYKICHUC, YMO3AKIIOUCHUC (I/IHIIyKTI/IBHOG,
ACAYKTUBHOC U I10 aHaJIOFI/II/I) U BBIBOJBI,

6. YMCHHUC CO3daBaTb, IMPUMCHATbL U Hp606pa30BBIBaTL 3HAaKOBOCHUMBOJIMYCCKUC CPCACTBA, MOICIIM U CXCMbI I PCHICHUA
y‘{€6HI>IX U ITIO3HABATCJ/IBHBIX 3aJ1a4,

7. yMEHHE OpPTaHMW30BHIBATh YUYCOHOE COTPYAHHUYECTBO U COBMECTHYIO JCSITEIBLHOCTh C YYUTEIEM M CBEPCTHHKAMHU: OINPEICIISAThH
eI, pacrpeneiacHie QyHKIUH U poJiel y9acTHUKOB, B3aMMOJEHCTBHE M OOINMHME CIOCOOBI paboOTH; yMeHHE paboTaTh B
IpyIINe: HAXOUTh O0IIee PEIICHNEe U pa3peniaTh KOH(DIUKTH Ha OCHOBE COTJIACOBAHHMS TIO3HIIMNA U yU€Ta MHTEPECOB; CIYIIATh
naptHEpa; GopMyITHpPOBaTh, APTYMEHTHPOBATH H OTCTaNBATh CBOE MHCHHE;

8. chopmupoBaHHOCTH, y4eOHOW W OOIIETOJB30BATEILCKOM KOMIIETEHTHOCTH B OO0JACTH HCITOIB30BaHUS HH()OPMAIIMOHHO-
KOMMYHUKalIMOHHBIX TexHosorui (MKT-koMneTeHTHOCTH);

9. IICPBOHAYAJIBHBIC IIPCACTABICHUA 00 HACAX U O MCTOAAaX MAaTCMATHKHN KaK 00 YHUBCPCAJIIBHOM A3BIKC HAYKHM W TCXHHUKH, O
CPCACTBC MOACIINPOBAHNA SIBIICHUM U IMpOLCCCOB,

10.ymeHre BHIETh MAaTEMATHYECKYIO 3a/lady B KOHTEKCTE MPOOJIEMHOW CHUTyallid B JIPYTUX IUCIUIUIMHAX, B OKpYXaromien
KU3HU,



11.ymeHure HaXOAWTh B PA3NMYHBIX HCTOYHUKAX MH(GOpMAINIO, HEOOXOIUMYIO ISl PEIICHHUS MaTeMaTHYeCKHX MpoOjeM, U
MPEACTABIATh €€ B MOHATHOM (POpME; MIPUHUMATH PEIICHUE B YCIOBUAX HEMOIHOW M U30BITOYHOM, TOUHON M BEPOSITHOCTHOM
uH(popMaImy;

12.YM€HI/I€ IIOHUMAaTb MW HCIIOJIIB30BATh MATCMATHYCCKHUE CPCACTBa HAIrJAJHOCTHU (pI/ICYHKI/I, YCPTCIKHU, CXCMbI H IIp) JIIA
HIUTIOCTpaln, HHTCPIPCTAIH, apI'yMCHTALIUHN,;

13.YM€HI/Ie BBIABUTATh TUIIOTC3HI IIPHU PCIICHUHA y‘le6H]':»IX 3aa4 U IIOHUMAThb H€O6XOIII/IMOCT]':: HX IIPOBCPKHU,
14.YM€HI/Ie MNPUMCHATb MHAYKTUBHBIC 1 NCAYKTHUBHBIC CIIOCOOBI paccymz[eHHI}'I, BUACTH PA3JIMIHBIC CTPATCTUHU PCUICHUA 3a/aY,

15.moHnmanune CYITHOCTHU aAJITOPUTMUYCCKUX Hpe}IHI/IcaHI/Iﬁ U YMCHHC ﬂeﬁCTBOBaTB B COOTBCTCTBHU C TIPCAIIOKCHHBIM
AJITOPUTMOM;

16.yMeHHE CaMOCTOSITCIIBHO CTAaBUTh IICJM, BBHIOMpPATh W CO37aBaTh AJITOPUTMBI JUIS PEHICHUS YYCOHBIX MaTEMaTHYCCKUX
npooeM;

17.YM€HI/I€ IIAHUPOBATh U OCYHICCTBIIATDh ACATCIbHOCTDL, HAIIPABJICHHYIO HA PCIICHUC 3a/1a4 HCCIICA0BATCIIBCKOI'O XapaKTepa.

IIpeomemmuvie pe3yromamol:

BbInyCKHUK HAY4YUTCsl B 7-9 kJjaccax (s WCIOJNB30BaHHUS B TIOBCETHEBHOW XU3HU M 00ECIEYCHHUS BO3MOYKHOCTH YCIICIITHOTO
MPOJIOJHKEHUST 00pa30BaHMs Ha 0A30BOM YPOBHE)

I'eomerpuuyeckue purypsi
— OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSIMHU T€OMETPUIECCKUX PUTYD;

— W3BJIEKaTh HH(POPMAIUIO 0 TEOMETPUUECKUX (PUTYpax, MPEACTABICHHYIO Ha YEPTEkKaxX B IBHOM BUJIE;
— TPUMEHATH JIJISl PEIICHUS 3a7a9 TeOMEeTpuIecKue (haKThl, €CIIM YCIOBUS UX IPUMEHEHUS 3a/1aHbI B IBHOU (opMme;
— pemaTh 33J]a4M Ha HAXOXK/ICHNE TEOMETPUICCKUX BEIHMYHMH 10 00pasiam WiIn aJropuTMaMm.

B HOBCCI[HCBHOﬁ KHW3HH YU ITPH M3YYCHHNHN JPYIUX TPEAMCTOB.
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v HWCHOJIb30BaTh CBOMCTBA TCOMCTPHYCCKHX (1)I/Il“yp IJsT pCIICHMA THIIOBBIX 3aJiad, BO3HHUKAIOIIUX B CHUTyallHAX
HOBCGHHCBHOfI JKU3HHU, 3aaa4 ITPAKTUICCKOTO COACPKAHUS.

OTHoOIICHUA
— OmnepupoBaTh Ha 0a30BOM YpPOBHE IMOHITHUSIMHU: PABEHCTBO (UTYp, paBHbIE (UTYpPHI, PABEHCTBO TPEYTOJbHHUKOB,
MapajuieIbHOCTh MPSAMBIX, IEPIEHIUKYISIPHOCTD MPSAMBIX, YT MEXIY MPSAMBIMH, NEPIECHAUKYIISP, HAKIIOHHAS, POSKIIUS

B noBce1HEBHOM KM3HU M IPU U3YVYCHUHU APYTUX IPSIMETOB:
v HNCTIOJIB30BATH OTHOIICHUWA JIA PCIICHUSA HpOCTGﬁH.IHX 3aJ1a4, BO3GHHUKAIOIUX B peaHBHOﬁ KU3HU.

I/IsMepeHm[ H BBIYMHUCJICHUSA
— BpImoassaTs HU3MCPCHUC INJIMH, paCCTOHHHﬁ, BCJIMYHH YIJIOB, C TIOMOIIbIO MHCTPYMCHTOB JIJIA I/IBMCpeHI/Iﬁ JJIMH U YTJIOB,

— TPUMCHATH q)OpMy.HBI NnepuMceTpa, ILIomMaanu Hu O6’I)€Ma, mIomaan IMOBCPXHOCTH OTACIBbHBIX MHOTOIPAHHUKOB IIPpH
BBIYHCIJICHUAX, KOT'Id BCC JaHHBIC UMCIOTCA B YCIIOBHH,

— npumeHath TeopeMy Iludaropa, GazoBble TPUTOHOMETPUUECKHE COOTHOIICHMS JJISI BBIUUCICHUS JJIMH, PACCTOSHHM,
IJTIOIIA/IEN B TPOCTEUIINX CITyYasiX.

B noBce/IHEBHOW KU3HU U NIPYU U3YYEHHUU JAPYTUX MPEIMETOB:
v/ BBIYHCIIATh PACCTOSHUS HAa MECTHOCTH B CTaHIAPTHBIX CHTYaIMAX, IUIOMIAJAM B MPOCTEHIINX CIIydasx, HPUMEHSTH
(bopMyIIBI B IPOCTEUIITNX CUTYALIMAX B TOBCETHEBHOM KU3HHU.

I'eomeTpuyeckue NOCTPOEHUA
— IIpaBunsHO M300pakaTh THIMOBBIE TIOCKUE (GUTYPHI U (PUTYPHI B MPOCTPAHCTBE OT PYKH U C MIOMOIIbIO HHCTPYMEHTOB.

B HOBCGHHCBHOﬁ KHW3HH U ITPHY M3YYCHHNHN JPYIUX TPCIAMCTOB.
v BBIIIOJIHATD HpOCTGﬁIHHC IMOCTPOCHHA HAa MCCTHOCTH, HeO6XO,Z[I/IMLIC B peanLHoﬁ KHU3HU.

I'eomeTpuyeckue npeodpazoBaHus
— Ctpouts Hurypy, CAMMETPHUHYIO JaHHOW (UTYPE OTHOCUTEIHHO OCH M TOUKH;

— OICpHUpPOBATH NOHATHAMU KOChb CUMMCTPUN), KICHTP CUMMCTPHUIN)).
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B noBceAHEBHOM KW3HU U IPU U3YYEHUH IPYTUX NPEIMETOB
v/ pacro3HaBaTh JBMKEHHE OOBEKTOB B OKPYIKAIOIIEM MHPE;

v/ pacro3HaBaTh CHMMETPUYHBIE (DUTYPHI B OKPYKAIOIIIEM MHUPE.

BekTOpbI 1 KOOPAMHATHI HA IJIOCKOCTH
— OmnepupoBaTh Ha 6a30BOM ypOBHE MOHATUSMH BEKTOpP, CyMMa BEKTOPOB, MPOU3BE/ICHNE BEKTOPA HAa YUCIIO0, KOOPIUHATHI Ha
IJIOCKOCTH;

— OIIpCACIIATH HpI/I6J'II/I)KCHHO KOOPAHWHATHI TOYKU ITO €€ 1/1306pa>1<eH1/1}o Ha KOOpHHHaTHOﬁ IIJIOCKOCTH.

B noBce1HEBHOM KM3HU M IPU U3YVYCHUHU APYTUX IIPSIMETOB:
4 NCIIOJIb30BATH BCKTOPHI IJIAA PCIICHUA HpOCTGﬁIIIPIX 3a/1a4 Ha OIMPCACICHHUC CKOPOCTU OTHOCUTCIIBHOT'O ABUKCHUA.

HUcropust MaTeMaTUKH
— OnuceBaTh OTJETBHBIE BBIJAIOIINECS PE3YIIbTAThI, HOJYYEHHBIE B XOJI€ PA3BUTUS MAaTEMATUKU KaK HAYKU;

— 3HATb IPUMCPBI MATCMATUICCKUX OTKpI)ITI/Iﬁ N UX aBTOPOB, B CBA3U C OTE€YECTBCHHOMN U BCGMHpHOfI HCTOpI/Ief/'I;
— IIOHHMMATb POJIb MAaTCMAaTHKH B PA3BUTHUH Poccun.

MeToabl MAaTEMATUKH
— Bp1OupaTh NOAXOAANNN U3YUSHHBIM METOT JIJIsl PEIICHUS U3yUYEeHHBIX TUIIOB MaTeMaTHUYECKHUX 3a/1a4;

— IlpuBoauTh TpUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEM B OKPYXKAIOIIEH JIEHCTBUTEIBHOCTH MW MNPOU3BEICHUSIX
HCKYCCTBA.

BhINyCKHMK TOJYYUT BO3MOKHOCTH HAVYHUThCH B 7-9 kjaccax (st oOecriedeHHs] BO3MOXKHOCTH YCIEIIHOTO MPOIOJDKESHUS
oOpa3zoBaHus Ha 0a30BOM U yIiyOJIEHHOM YPOBHSIX)

I'eomerpuyeckue purypsi



Onepupogamuv NOHAMUAMU 2e0MeMPU4ecKux uayp,

U38eKams, UHMEPRPemuposams U npeobpazosvleams UHGOPMAYUIO O 2eoMempudecKux uaypax, npeocmasieHnyo Ha
yepmesicax,

NPUMEHAMb 2eoMempuyeckue axmsl 015 peulenus 3a0a4, 8 Mmom yucie, npeononazarujux HeCKOIbKO Uazo8 peuerus,;
Gopmyauposams 8 NPOCMeUux CIy4aax ceouUCmea u nPuHaKu guayp;

00KA3bl8AMb 2e0MEMPUUECKUE YIMBEPHCOCHUSL,

gnadems CMaHOApmMHOU Kiaccugukayuel niockux ueyp (mpeyeorbHuKo8 U 4emulpexy2oibHUKO0B).

B noBce1HEBHOM KM3HU M IPU U3YVYCHUHU APYTUX NIPEIMETOB:

v UCnonvb306ame ce0UCMea 2eomempudeckux Guayp 0l peulerus 3a0a4 nPakmuyecko20 Xapakmepa u 3a0ay4 U3 CMeNCHbIX
OUCUUNTIUH.

OTHOIIeHUNA

Onepupogamv noHAMUAMU: DABEHCME0 Pueyp, pasHvle Gueypul, PAGEeHCME0 Mpey2oIbHUKO8, NAPAIeIbHOCb NPSMBIX,
NepneHOUKYIAPHOCIb NPAMBIX, Yellbl MeHCOY NPAMbIMU, NEPREeHOUKYIAP, HAKIOHHAS, NpoeKyus, nooobue gueyp, no0obHble

@uzypol, n000bOHbIE MPEY2ONbHUKU,

npumensmos meopemy DPaneca u meopemy 0 RPONOPYUOHAILHBIX OMPE3KAX NPU PeueHUU 3a0al,

Xapaxkmepuzoeamv 63auUMHOE PACHOLONCEHUE NPIMOU U OKPYICHOCTIU, O8YX OKPYICHOCMEN, OKPYICHOCTIU U MPEY2OTbHUKA,
OKPYICHOCTU U 4eMbIPexy2oNbHUKA.

B HOBCG,Z[H@BHOﬁ ZKHU3HU U IIPpHU U3YUYCHUHW APYI'UX IIPEAMCTOB.

4 UCNOIb306AMb OMHOULEHUS O peuternus 3a0aq, BO3HUKAIOWUX epeaﬂbﬂod IHCU3HU.

HN3mepenus U BIYUCICHUSA
— Onepuposamv npedcmagieHusmu o0 OuUHe, NIowaou, obveme kKax eeauvunamu. Ilpumenamo meopemy Ilugaeopa,

Gopmynvl nrowaou, obvema npu peuleHuu MHO20ULa208bIX 3a0al, 8 KOMOPbIX He 6ce OaHHble NpedCMmAsieHbl 516HO, a
mpeodyiom uluUCIeHULl, Onepuposams 0oJiee WUPOKUM KOIUYeCBOM (QOPMYN ONUHbL, NAOWAOU, 00beMd, GbIYUCTAMD
xapakxmepucmuku KomMouHayuii gueyp (OKpysCcHocmel u MHO20Y20bHUKOB) BbIYUCIAMb PACCMOAHUS MeXCOy Gueypamu,



NPUMEHAMb MpUcoHOMempuyecKue Qopmynvl 01 8bIMUCTEHUL 8 OO0Jlee CIONCHBIX CAYYASAX, NPOBOOUMb BLIYUCIEHUS HA
0CHOB€ PABHOBEIUKOCIU U PABHOCOCMABIEHHOCTIU,

—  1POBOOUMb NPOCMbIE BLIYUCTEHUS HA 0OLEMHBIX Teaax,

—  gopmynuposams 3a0ayu Ha 8bIYUCTEHUE ONIUH, NIOWAOel U 00BbEMO8 U Peulams UXx.

B noBce/IHEBHOM KU3HU U NIPY U3YUYEHUHU JIPYTUX TPEIMETOB:
v’ npo8ooums 6bIMUCICHUS HA MECMHOCIMU,
v npumensimo opmynbl NPU 6bIYUCICHUAX 6 CMENCHBIX YUeOHbIX NPEOMemax, 6 OKPYyicarouell OelcmeumeibHOCiL.

I'eomeTpuyeckue nocTpoeHust

— H3o06pasicams ceomempuueckue ghucypol N0 MeKCcmosoMy U CUMBOIbHOMY ONUCAHUIO,

—  €80000HO ONEPUPOBaAmMb YEePMENCHIMU UHCIPYMEHMAMU 8 HECTONCHBIX CIYUASX,

— BLINOJIHAMbL NOCMPOCHUSI MPEY20IbHUKOS, NPUMEHAMb OMOeNbHble Memoobl NOCMPOEHUU YUPKYIeM U JUHEeUKOU U
npo8oOUMs npocmeniuiue UCCI1e008aHUsL YUCTA PEeULeHUT,

- u306pa:)fcamb munoebvle niockKue (jmzypbz u obvemuvie mena ¢ nomMoutbro npocmeﬁmux KOMRNbIOMEPHBLIX UHCMPYMEHMOE.

B noBce/1HeBHOM KU3HU M IPU U3VYCHHUHU APYTUX IIPSIMETOB:
v 6bINOJIHAMb npocmeﬁmue nocmpoeruUsl Ha MeCmHoCcmu, Heobxooumbvle 6p€aﬂbH0ﬁ HCU3HU,

v oyenusamo pazmepul peaibHblX 00bEKMOE OKPYHCAIOULe20 MUPA.

IIpeoOpa3oBanus

— Onepuposamv nouamuem OBUJCEHUS U NPeoOPA308anus No0oOUs, 61a0ems NnpuemMamu HnoCmMpoeHus @ueyp ¢
UCNONIL30BAHUEM OBUICEHUU U NPeoOPA308anuUli NOO0OUS, NPUMEHSAMb NOJYYEHHble 3HAHUSL U ONbIM NOCMPOEHUL 8
CMEJHCHBIX NPeOMemax U 8 peaibHblX CUMYAYUIX OKPYHCAIOUe20 Mupa,

— cmpoums Gucypy, n000OHYI0 OAHHOU, NOL30BAMbBCSL CEOUCMEAMU NOO0OUS OJisi 0O0CHOBANUS CBOUCME Pucyp;
—  NPUMEHAMb CEOUCMBA OBUNCEHUIL 01 NPOBeOeHUs NPOCMmeUuux 060CHOBAHULL CBOUCME hulyp.

B noBce/1HEBHOW KM3HU U NIPU U3YYCHUHU JIPYTUX TPEIMETOB:
v npumeHsmo ceotucmea O8UNCCHULL U NPUMEHAMb NOO0OUe 0Nl NOCMPOCHULL U 8bIYUCTICHULL
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BekTOpsbl H KOOPAUHATHI HA IVIOCKOCTH

Onepupogamv NOHAMUAMU 6EKMOp, CYMMA, PA3ZHOCMb GEKMOpO8, HNpOU3eeoeHue 6eKmopa Ha YUCIO0, Y20l MeHCOy
8EKMOpPAMU, CKANAPHOE NPOU3Be0eHUE BeKMOPO8, KOOPOUHAMbL HA NJIOCKOCMU, KOOPOUHAMbL 8EKMOPA,

8LINONIHAMYL  0CUCMBUS HAO BEKMOpAMU (ClOJdCEeHUe, BblYUmAaHue, YMHONMCEHUe HA YUCTO0), BbIYUCTAMb CKAIAPHOE
npouszgeoenue, onpeoenims 8 NPOCMEUWUX CAYUAAX Y207 MeXHcOy GeKmOpaMu, GbINOJHAMb DPA3N0NCeHUe GeKmopd Ha
cocmasnauue, NPUMEHAMb NOJIYYEHHble 3HAHUS 8 (DU3UKe, NOIb308aAMbCS QOPMYNOU BbIYUCTIEHUS PACCMOAHUS MENCOY
MOYKAMU NO U3BECHHBIM KOOPOUHAMAM, UCNOIb308AMb YPAGHEHUA (huyp O/ peuleHus 3a0ay,

NPUMEHSAMb 8eKMOPbL U KOOPOUHAMDbL OJisl peUleHUs 2e0MempPU4ecKux 3a0ay Ha 8blyucieHue OIuH, y2eios.

B noBce1HEBHOM KU3HU M IPU U3YYCHUHU APYTUX IIPSAMETOB:

v UCnonb306ame NOHAMUS 6EKMOPOE U KOOpOuHam OJid peulenus 3a0ay no Qusuxe, zeozpaguu u Opy2um y4eOHbIM
npeomeman.

HUcropust MaTeMaTUKH

- XapaKmepu306amb 6KI1AO0 6bldai0u;uxc;1 mamemamukKkoe 6 pazeumue mamemamuKku U UHblLX HAY4YHblX 06]1620771612,’

NOHUMANb poJjlb MaAmMmemamuKku 6 paseumuu Poccuu.

MeToabl MAaTEMATUKH

HCI’ZO]le’y}Z Uszyd4eHHnbvle MeWIOabl, npoeo()un% OOKCZS’amefleWlGO, BbINOJIHAMb ONpoeepIICerHue,
6bl6blpdl’l’lb U3zy4eHHbvle Memoobl U Ux KOM6uHal/ﬂ/lu ons pewerus amemanmudecKkux 36!()&'{,'

UCNONIL306AMb MamemMamuyeckue 3Hanus Ol ONUCAHUSA 3aKOHOM€pHOCT’}’l€l:Z 6 OprDfCCllOLL!euV oelicmeumenbHocmu U
npou%edeﬂuﬂx UCKyccmea,

NnpUMeHAMb npocmeﬁmue npoepammHsle cpedcm@a U 9JNEeKMPOHHO-KOMMYHUKAYUOHHbIE CUCMEMbl Nnpu peuerHuu
mamemamudeckux 3a0ay.

11



BhInyCKHMK NOJYYUT BO3MOKHOCTh HAYYNTHCH B 7-9 kJjaccax (/i YCHEIIHOTO MPOAOJIKEHUsSI 00pa30oBaHUsI HA YriayOJEeHHOM

YpOBHE)

I'eomerpuyeckue purypni

CBoOOMHO oOmEepUpOBaTh T'EOMETPUUYECKUMHU TMOHATUSIMU TPU PEIICHUH 3aJad M TMPOBEJACHUHM MaTEeMaTHUYECKUX
paccyXIcHUN;

CaMOCTOATCIBHO q)OpMyJH/IPOBaTB OIPCACIICHUA TCOMCTPHUUCCKUX q)Hpr, BBIABUI'aTh THUIIOTC3blI O HOBBIX CBOMCTBaxX M
IMPU3HAKAX TCOMCTPHUICCKUX (bI/Ipr 1 000CHOBBIBATH HMIIH OIIpOBEPIraTh UX, O606H_IaTB NJIN KOHKPCTHU3UPOBATDh PE3YJIbTAThI
Ha HOBBIC KJIACChI q)Hpr, MMPOBOAUTH B HECJIOKHBIX CIIyYdasaX K.]'IaCCI/I(i)I/IKaHI/IIO (bI/II“yp 10 pa3JINIHbIM OCHOBAHUAIM;

HNCCJICAOBATD YCPTCIKHU, BKIIOYaA KOM6I/IHaIII/II/I (1)I/II’yp, N3BJICKATb, HHTCPIIPCTUPOBATL U Hp€O6pa?>OBBIBaTB I/IH(i)OpMaIII/IIO,
MPCACTABJIICHHYIO Ha YCPTCIKAX,

pemaTh 3aJa4u reOMEeTPUUYECKOro COJePKaHus, B TOM YHCJIE B CUTYaIUsAX, KOTJa aJITOPUTM PElIeHUs HE CJIEAYET SIBHO U3
yCIIOBUS, BBITIOJHATH HEOOXOIMMBIE JI PEIIeHHUs 3ajJaud JOMOJHUTENIbHbIE MOCTPOEHUS, MCCIIEeNOBAaTh BO3MOKHOCTH
NpUMEHEHHS TeopeM U GOpMYIT JIJIsl pellieHus 3a1a4;

bopMynHpoOBaTh U JOKA3bIBATh FTEOMETPUUECKUE YTBEPKICHUS.

B HOBCGI[HGBHOﬁ ZKHU3HU U IIPpHU U3YUYCHUHW APYI'UX IIPEAMCTOB.

v/ COCTaBIIATh C HCIIOJb30BAHUEM CBOMCTB TE€OMETPUYECKMX (UIYyp MaTeMaTHYECKME MOJEIH IS PElICHHs 3a1ad
IIPAKTUYECKOTO XapakTepa U 3aJad U3 CMEXHbBIX JUCLUIUIMH, UCCIEI0BATH MIOJYUYCHHBIE MOJEIN U UHTEPIPETUPOBATH
pe3yJbTrar.

OTHoOIICHUA

BiiaseTs NoHSITHEM OTHOIICHUS KaK METalPeIMETHBIM;

CBOOOJIHO OTIEPHPOBAThH MOHATHUSMH: PABEHCTBO (GUTYp, paBHBIE (UTYpPHI, PABEHCTBO TPEYrOJIbLHUKOB, MapaJlIeIbHOCTD
MPSMBIX, TIEPICHANKYIISIPHOCTD MPSMBIX, YTIIBI MKy TIPAMBIMH, IIEPIICHANKYIISIP, HAKJIOHHAS, MPOSKIMS, mogooue Guryp,
mog00HbIe (PUTYPHI, TOJOOHBIC TPEYTOIBHUKY;

HCITOJIb30BaTh CBOMCTBA 1000 M paBEHCTBA (GUTYp MPH PEIICHUH 3a/1a4.
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B noBce1HEBHOM KM3HU M IPU U3VYCHUHU APYTUX IPSAMETOB:
v HCIIO0JIb30BaTh OTHOMICHUSA IJIs TIOCTPOCHUA U UCCIICAOBAHUS MATCMATHUYCCKHUX MOI[GHefl 00BEKTOB peaanoﬁ KHU3HHU.

HN3mepennst M BHIYUCICHUSA

— CB00OJHO oOmnepupoBaTh MOHATUSAMU JUIMHA, IUJIOMIAAb, OOBEM, BEJIMYMHA Yyria Kak BEJIWYMHAMH, MCIOJIb30BATh
PABHOBEJIIMKOCTh M PAaBHOCOCTABIEHHOCTh NPU PENIEHWH 3a1a4 Ha BBIYMCIECHUE, CAaMOCTOSITENBHO IMOIy4YaThb U
UCIOJIb30BaTh (POPMYIIBI Il BBIYMCICHUN IMUIIOMIaed U 00beMOB (QUryp, CBOOOJHO ONEPUPOBATH LIMPOKHUM HaOOpOM
(opMyJ1 Ha BBIYMCIICHHE NPU PEIICHUH CI0XKHBIX 3a7a4, B TOM YMCJIE U 33]1a4 Ha BBIYMCICHUE B KOMOMHAIUSAX OKPYKHOCTH
U TPEYTOJIBHUKA, OKPYKHOCTH U YETBIPEXYTOJIbHUKA, & TAKKE C IPUMEHEHUEM TPUTOHOMETPHH;

— CaMOCTOSITENBHO (POPMYIIMPOBATH TUIOTE3bI U TPOBEPATH UX JOCTOBEPHOCTb.

B noBceAHEBHOW KWU3HU U [IPU U3YUYEHUHU IPYTUX NPEIMETOB:
v’ cBOOOJIHO omnepupoBarh (OpPMYyJaMd TPH PENIEHHH 3aJa4 B JAPYTMX Yy4eOHBIX TMpeaMeTax W IPH IMPOBEICHUU
HEOOXOJIMMBIX BBIYUCICHUHN B PEaIbHOM KU3HU.

I'eomeTpryeckue MOCTpPOECHUS
— OmnepupoBaTh NOHATHEM HabOpa 3JIEMEHTOB, ONPEEISIONINX TEOMETPUUECKYIO (PUTypY,

— BJaJETh HAOOPOM METOJIOB ITOCTPOCHUM UPKYJIEM M JIMHEHKOM;
— TIPOBOJUTH AHAIHN3 U PEATU30BBIBATH ATAIbI PEIICHUS 33/1a4 Ha IOCTPOCHHUE.

B HOBCGI[HGBHOﬁ ZKHU3HU U IIPpHU U3YUYCHUHN IPYIUX IIPEAMCTOB.
v BBIIIOJHATD IIOCTPOCHUA HA MCCTHOCTH,

v/ OLIEHUBATH pa3MepPhl PEANbHBIX 00BEKTOB OKPYIKAIOIIEr0 MUPA.

IIpeoOpa3oBanus
- OHepI/IpOBaTB ABUXKCHUAMU U Hp606p330BaHI/I$IMI/I KaK MCTaIlIpCAMCTHBIMHA ITOHATHUAMMU
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— ONepupoBaTh MOHATHEM JBUXKEHUS W TpeoOpa3oBaHus MoAoOUsI s OOOCHOBaHMM, CBOOOJAHO BIAACTh MNpPUEMaAMHU
MOCTPOCHUS (PUTYP ¢ TOMOIIBIO IBIXKEHUN U MTPeoOpa3zoBaHus MOA00US, a TaKKe KOMOMHAIIUSAMY JBUKCHUM, IBUKEHUN U
peoOpa3oBaHUiA;

— UCIOJIb30BaTh CBOMCTBA JABMKEHUU W MpeoOpa3oBaHUM ISl MIPOBEACHUS OOOCHOBAHUS U J0KA3aTelIbCTBA YTBEPKIACHUN B
TEOMETPUH U APYTUX YUECOHBIX MPEIMETAX;

— TI0JIb30BaThCSI CBOMCTBAMU JABMIKEHUM U MPpeoOpa3oBaHUi IPU PEILICHUH 3a]1a4.

B noBce1HEBHOM KM3HU M IPU U3YVYCHUHU APYTUX IPSIMETOB:
v MPpUMCHSATDb CBOMCTBA ,Z[BI/I)KCHI/Iﬁ " IIPUMCHATH HOIIO6I/IC JIIA HOCTpOCHHfI 1 BBIYMCIICHUH.

BekTOopbl 1 KOOPAUHATHI HA VIOCKOCTH

— CB000OJHO OIEpPUPOBATH MOHATUAMH BEKTOpP, CyMMa, Pa3HOCTb BEKTOPOB, MPOU3BEACHUE BEKTOPA HA YHUCIO, CKaJISPHOE
IPOU3BEICHHE BEKTOPOB, KOOPJIMHATHI Ha MIIOCKOCTH, KOOPJAUHATHI BEKTOPA;

— BJIJIETh BEKTOPHBIM M KOOPAMHATHBIM METOJOM Ha IJIOCKOCTHU JIJIsl PEIICHUs 3a/1a4 Ha BBIYHMCIICHUE U JJOKA3aTeIbCTBA;

— BBIIOJHATH C IOMOIIIBIO BEKTOPOB U KOOPJMHAT JOKA3aTEIbCTBO U3BECTHBIX T€OMETPUUYECKUX (DAKTOB (CBOWCTBA CPEIHUX
JVHUNA, TEOPEM O 3aMeyaTebHbIX TOUKaX U T.I.) U TOJIy4aTh HOBbIE CBOMCTBA U3BECTHBIX PUIYD;

— WCIIOJIb30BaTh yYpaBHEHMsI QUIYp AJI PELICHHs 3aJad M CaMOCTOSITEIbHO COCTaBJISATh YPAaBHEHUS OTAEIBHBIX IIOCKUX

duryp.

B noBce/IHEBHOW KU3HU U NIPY U3YYECHUHN IPYTUX TPEIMETOB:
v/ UCIIOJIB30BaTh MOHATHS BEKTOPOB M KOOPAMHAT JUIS PEIICHUS 3a1ad 10 (Gu3uKe, reorpaduu ¥ APYrHM Y4eOHBIM
peIMeETaM.

HcTropust MaTeMaTuKHU

— IloHnmare MaTeMaTUKy Kak CTPOr0 OPraHU30BaHHYIO CUCTEMY HAay4YHbIX 3HAHWM, B YACTHOCTH BJIAJIETh NIPEACTABICHUAMHU
00 aKCHOMaTUYECKOM MTOCTPOSHUHU T€OMETPUH M TICPBUYHBIMU TIPEICTABICHUSIMH O HEEBKIIUIOBBIX TCOMETPHSIX;

— paccMaTpuBaTh MAaTCMAaTUKyY B KOHTCKCTC HCTOPHH PA3BUTHUA LUBUIN3AIWMK W UCTOPHUHU PA3BUTHUA HAYKH, IOHUMATb POJIb
MATCMATUKHU B Pa3BUTHUHU Poccumn.
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MeTtoabl MaTEMAaTHUKH
— BrnageTe 3HaHUSAMHM O Pa3IUYHBIX METOJaX OOOCHOBAHUSI W OMNPOBEPKEHHS MATEMATHUUYECKUX YTBEPXKACHUU U
CaMOCTOATENBHO IPUMEHSATH UX;

— BJAJCTh HABBIKAMU aHAJIM3a YCJIOBMS 3aJlaud U OMPEACIICHUS MOAXOASAIIUX JIJIs PelIeHUs 3a7ad U3YyYeHHBIX METOJ0B WU
UX KOMOMHAINN;

— XapakKTCpHu30BaTh NPOU3BCACHHA HNCKYCCTBA C YUCTOM MATCMATHUYCCKUX SaKOHOMepHOCTCfI B TIpUPOAC, HCIIOJIIB30BATb
MATCMATUYCCKHUEC 3aKOHOMCPHOCTH B CAMOCTOATCIIBHOM TBOPYCCTBC.
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2. Coaep:xxanue yyeOHoro npeamera «I'eomerpus» 9 kiace

1. BekTopsl (8 yacoB)
[lonsitue Bextopa. PaBeHCTBO BekTOpoB. CllOKE€HHE M BBIYUTAHHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha 4ucio. Paznoxenue
BEKTOPA MO JIBYM HEKOJUIMHEAPHBIM BEKTOPaM.

OcHosnas yéeib— HAYUYUTh YHallIUXCA BBIIIOJHATDH I[GﬁCTBPISI HaJl BCKTOPAMH KaK HAIIPABJICHHBIMH OTPC3KAMH, YTO BAXKHO JJIA
MNPpUMCHCHHA BCKTOPOB B (1)I/I3HKC; BBIpa6OTKa yMeHI/Iﬁ BBITIOJIHATE OIICpAallMr HAJl BECKTOpAMHU (CKJ'IaI[BIBaTB BCKTOPHI I10 IMpaBUJIaM
TPCYTOJIbHUKAa U TIapaJuiejiorpamMmma, CTPOUTH BCKTOD, paBHBIfI Pa3HOCTU MABYX HOAHHBIX BCKTOPOB, ad TaAKXKC BCKTOP, paBHBIfI
MPOU3BCACHUTIO JAHHOT'O BEKTOPA HA JAHHOC IH/ICJ'IO).

2. Metoa koopauHat (10 yacos)
Koopaunater BekTopa. [IpocTteitmue 3agaun B KoopaAHHATaX. Y paBHEHHS OKPYKHOCTH U TpsiMoii. [IpuMeHeHHe BEKTOPOB U
MeTOo/a KOOPJIUHAT MPU PEUISHUH TeOMETPUUYECKHUX 3aa4.

OcHogHas yenb— HAYyYUTh OOYYaIOIIMXCS CBOWCTBAM BEKTOPOB C HMCMOJIb30BAHUEM KOOPAHMHAT, BBIBOJUTH U HCIIOJIb30BATh
bopMyibl KOOPAUHAT CEPEANHBI OTPE3Ka, JJIMHBI BEKTOPA, PACCTOSIHUS MEXKY ABYMS TOUKAMU,ypaBHEHUSI OKPY>KHOCTH U MPSIMOH B
KOHKPETHBIX T€OMETPUUECKUX 3a/1auax.

3.CoO0THOIIEHUS MEKIY CTOPOHAMM M VIJIAMH TPEyroJbHuKa (11 yacos)
Cunyc, KOCMHYC M TaHreHC yria. TeopemMbl CMHYCOB M KOCHHYCOB. PemieHue TpeyrosbHUKOB. CKalSIpHOE MPOU3BEACHUE
BEKTOPOB M €T0 IPUMEHEHHE B TCOMETPUUCCKUX 3a/1adax.

OcHoénasi yenb— Pa3BUTh YMEHUE YYallUXCS NPUMEHATh TPUTOHOMETPUYECKHI ammapaT MpU PEHIEHUHM TeOMETPUYECKUX
3a71a4, UCIIOJIb30BAHKUE CKAISIPHOTO IMPOU3BEAECHHUS U €r0 CBOKWCTB IIPU PELICHUU T€OMETPUUYECKUX 3a7a4.

4./l1MHAa OKPYKHOCTH M IJI0IIAAL Kpyra (12 yacos)
[IpaBunbHbIe MHOTOYrOJbHUKUA. OKpPYKHOCTH, ONHCAHHAs OKOJIO MPaBUIBHOIO MHOTOYrOJIbHUKA W BIUCAaHHAash B HETO.
ITocTpoeHne npaBUIIBHBIX MHOTOYTOJIBHUKOB. JlmMHa OKpykHOCTH. [Tnomans kpyra.
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OcHosHnas yenvb— paClIMPUTh 3HAHUS yYalIUXCsl O MHOTOYTOJIBHUKAX; PACCMOTPETh MOHATHUS JJIMHBI OKPY’KHOCTH U ILIOIIAJU
Kpyra u (OpMyJibl 1Jisl UX BBIYMCIICHUS, UCIIOIb30BaHNE OMUCAHHOW OKPYXHOCTH IPHU PELIEHUH 33Ja4 O NOCTPOCHUU MPaBUIBHOIO
HIECTUYTOJIbHUKA M MPABWJIBHOIO YETHIPEXYTOJIbHUKA, C HCIOJb30BAaHUEM(OPMYJI, BBIPAKAIOMIUX CTOPOHY MPABHIBHOIO
MHOTI'OYT'OJIBHUKA U paJinyC BIIMCAHHON B HETO OKPYKHOCTH YEPE3 PAUyC ONMMCAHHON OKPYKHOCTH.

5. JIBmokenus (8 4acoB)
Otobpaxxkenne miuockoctd Ha ceOs. [lonstue aBwkenus. OceBas W lLeHTpainbHas cuMmerpuu. [lapamienbHbI MepeHoc.
IToBopot. HasoxxeHust 1 IBUKEHUS.

OcHosnas Yéejb— MMO3HAKOMUTDb yHAIUXCA C IMOHATHUCM IABMXXCHUA U €TO CBOﬁCTBaMH, C OCHOBHBIMHM BHUJIaMH I[BI/I}KGHI/II\/'I, CcO
B3aMMOOTHOIICHUSIMH HAJI0XKCHUN U J]BPI)KGHPIﬁ.

6. HayaabpHbIe cBeIeHUS U3 cTepeoMeTpuu (S5 yacoB)

[IpocTpancTBeHHbie Tena. MHOTOrpaHHUKHU. Tena U TOBEPXHOCTH BpPaIlCHHUS.

OcHosHas yeb— TTO3HAKOMUTD YYAIIUXCS C MIOHATHEM IPOCTPAHCTBEHHOTO Tejla, MHOTOTPAaHHUKA, BUJIaAMU MHOTOT'PAHHUKOB,
UX OCHOBHBIX DJIEMEHTOB U CBOMCTB, C TOHSATUSIMU TEJ M TIOBEPXHOCTEH BPAIICHUS, UX OCHOBHBIX 3JIEMEHTOB U CBOMCTB.

7. 00 akcuoMax nJaaHuMerpuu (2 yaca)

8. MloBTopenune. Pemnenue 3axa4 (10 yacoB)

9. Pe3zeps (2 yaca)
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3. TemaTuueckoe INIAHUPOBAHME C YKAa3aHUEM KOJINYE€CTBA YaC0B, OTBOAMMbBIX HA H3YyYCHUE Ka)l(I[Oﬁ TEMBbI

9 knacc

Ne Tema KosmuecTBo yacos
1 Bekropst 8
2 Mertoa KoopaHHAT 10
3 COOTHOIIEHHS MEXKTy CTOPOHAMH U yrilaMu TpeyrojabHuka. CKaasipHOE MPOU3BEACHUE 11
4 JlnrHa OKpY>KHOCTH | IUTOIIAAb KpyTa 12
5 JIB>xeHust 8
6 HavanbHble cBeieHus U3 CTEPEOMETPUN 5
7 006 akcroMax TUTAaHUMETPHUH 2
8 HToroBoe moBTOpEeHUE Kypca T€OMETPUN 10
9 Pesepr 2

Hroro 68
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