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IlnaHupyemble pe3yJibTATHI OCBOeHHUS y4eOHOro npeamera «I'eomeTpusi»

1) hbopMupoBaHue MPEACTABICHUN O MaTEMATHKE KaK O METOJIC MO3HAHUS IEHCTBUTEIHLHOCTH, ITO3BOJISIONIEM OMTUCHIBATh U U3YYaTh PEAbHBIC TIPOIICCCHI U SBJICHHUS:
OCO3HAHUE POJIM MAaTEeMAaTUKH B pa3BUTHH Poccun u Mupa;

BO3MOXHOCTb IIPUBECTH MTPUMEPBI U3 OTEUECTBEHHON U BCEMUPHON UCTOPUU MAaTEMATUUYECKUX OTKPBITUN U UX aBTOPOB;

2) pa3BUTHE YMEHUI pab0OTaTh ¢ yUeOHBIM MAaTEeMAaTUYCCKUM TEKCTOM (aHAJIM3UPOBATh, U3BJICKATh HEOOXO UMY HH()OPMAIIUIO), TOYHO ¥ TPAMOTHO BBIPAXKaTh CBOU MBICIIH C
MPUMEHEHUEM MAaTEMATHYECKON TEPMHUHOJIOTUN ¥ CUMBOJIMKH, IPOBOJIUTH KJIACCU(UKAIIUY, JOTHICCKHE 00OCHOBAHMUS, JOKa3aTeILCTBA MATEMATHUECKUX YTBEPKICHUI:
OTIEpUPOBaHHUE TTOHSATHAME: MHOXECTBO, JIEMEHT MHOXKECTBA, TIOAMHOKXECTBO, MPUHAIIIEKHOCTh, HAXOK/IEHHE TIepeceueHus, O0beTMHEHHS TTOJMHOKECTBA B MPOCTEHIIINX
CUTYAIUsIX; PEIIEHUE CIOKETHBIX 33/1a4 Pa3HBIX THIIOB Ha BCE apr(hMETHUECKUE IEHCTBH; TPUMEHEHHE ClIoco0a TIOVCKa PEIeHs 3a/1a4H, B KOTOPOM PacCyKIEHHE CTPOUTCS
OT yCJIOBUSL K TPeOOBaHUIO WJIM OT TPEOOBaHUS K YCIIOBHIO; COCTABJICHHE IJIaHA PEIICHUS 3aJla4d, BBIICICHHE STAallOB €€ PEIICHUs, MHTEPIPETAIs BBIYUCIUTEIBHBIX
PE3yNbTATOB B 33aJ1aye, UCCIECIOBAHUE MOTYYEHHOTO PEIIEHUS 3a1a4l; HAX0XKICHUE MPOLICHTA OT YUCIIa, YACa MO0 IPOLUEHTY OT HEr0, HaX0XKACHUS IPOLUEHTHOrO OTHOLIEHUE
JIBYX YUCEJ, HAXOKCHUS MPOLEHTHOTO CHIDKEHUSI WJIM IPOLEHTHOTO MOBBILICHUS BEIMYMHBI; PEIICHUE JIOTUUYECKUX 3a]1a4;

3) pa3BUTHE MIPEACTABICHUN O YUCIIEC M YUCIOBBIX CUCTEMAaX OT HATYpPalIbHBIX; IO JEMCTBUTEIBHBIX YUCET; OBJIAJICHUE HABBIKAMHU YCTHBIX, TUChMEHHBIX, MHCTPYMEHTAIBHBIX
BBIUMCJICHUN: OIEPUPOBAHUE TMOHATHSIMU: HATYpaJbHOE YHMCIIO, IEIOE YHUCIIO, OOBIKHOBEHHAs IpOo0b, JECATHYHAS JAPOOb, CMEIIAHHOE YHCJIO, PALMOHAILHOE YHMCIIO,
WppaAIOHABHOE YHCIIO; UCIIONH30BAHUE CBOWCTBA YHCEN M 3aKOHOB apU()METHUECKHUX OTEpaliii C YMCIaMH TPH BBITOJHEHUHN BBIUYMCICHUH; MCIIONH30BAHNE MPU3HAKOB
JneauMocTd Ha 2, 5, 3, 9, 10 npu BBIOJHEHUHU BBHIYUCICHUN U PEIICHUU 3a/1a4; BBITIOJHEHNUE OKPYTIICHUS YUCENl B COOTBETCTBUU C MIPaBWIAMH; CPaBHEHHUE YHCET; OLICHUBAHUE
3HAUCHUS KBAAPATHOTO KOPHS U3 MOJOKUTEIHHOTO IIEJIOTO YHCTA;

4) oBnasieHNe CUMBOJIBHBIM SI3BIKOM aNTeOphl, TpHEeMaMH BBIITOJIHEHHUS TOXKAECTBEHHBIX TPe0Opa30BaHMA BRIPAKEHHH, PEIICHUST yPaBHEHHIA, CHCTEM ypaBHEHHIA, HEPABCHCTB
MW CHUCTEM HEPaBEHCTB, YMEHHS MOJEIHNPOBATH peajbHbIE CUTYaIlMH Ha S3bIKE alreOphl, MCCIEAOBAaTh MOCTPOSHHBIE MOJEIH C HWCIIONB30BAaHWEM armapara aireOpsbl,
UHTEPIPETUPOBATh TMOJYUYCHHBIH PE3YyJIbTaT: BBINOJHCHUE HECIOXHBIX MPeOOpPa3OBaHUM JJisi BHIUMCIICHUS 3HAYCHWM YWCIIOBBIX BBIPAKCHUM, COJCpPXKAIIUX CTCIEHHU C
HATypaJbHBIM TOKa3aTelleM, CTENEeHH C IeNbIM OTPHUIATEeIhbHBIM TOKa3aTelieM; BBITIOJHEHHE HECIIOKHBIX MPeoOpa3OBaHUN IENBbIX, JPOOHO pPAIMOHATHHBIX BBIPAKCHHNA U
BBIPXCHHI C KBaJPaTHBIMU KOPHSMU; PACKPBIBATh CKOOKH, TPUBOAMTH MOIOOHBIE ClIaraeMble, HCIOIB30BaTh (POPMYITBI COKPAIIEHHOTO YMHOKEHUS;

pelieHne JTUHEHHBIX U KBAJPAaTHBIX YPAaBHCHUU M HEPABEHCTB, YPABHCHUHA M HEPABEHCTB, CBOJIINXCA K JTUHEHHBIM WIH KBaJIpaTHBIM, CHCTEM YPaBHEHHM M HEPABEHCTB,
M300pakeHUE PEIICHUH HEPABEHCTB M UX CUCTEM Ha YHCJIOBOH MPSAMOIA;

5) oBmameHuwe cucTeMOW (DYHKIIMOHATBHBIX TIOHSATHM, pa3BUTHE YMEHHWS WCIOIB30BaTh (YHKIIMOHAIBHO-TpaQUUECKUe MPEICTABICHUS I PEIICHUS Pa3InIHbBIX
MaTeMaTUYECKUX 3a/1ay, AJi ONKUCAaHUS U aHAIN3a PEalbHbIX 3aBUCUMOCTEH: ONpeeieHHe TOJI0KEHHSI TOUKU TI0 €€ KOOpAWHATaM, KOOPAUHATHI TOUKH IO €€ MOJIOKEHUIO Ha
IUIOCKOCTH; HAXOXKICHKE 110 rpaduky 3HaueHU# (QYHKIMM, 00JIACTH ONpEACICHHs, MHOXECTBA 3HAUCHUH, HYJICH (YHKIUM, IPOMEKYTKOB 3HAKOTOCTOSIHCTBA ITPOMEKYTKOB
BO3pacTaHusl W yOBIBaHWS, HAMOONBIIETO U HAaWMEHBINETO 3HAYCHUs (YHKIMH, TOCTpOeHHe rpadrka JIMHEHHOW M KBaJpaTHYHOW (YHKIWH; OIepupoBaHHE Ha 0a30BOM
YpOBHE MOHSTHSMU: TIOCIEIOBATEILHOCTD, apu(pMeTHIecKast MpoTpecCcrs, TeOMETPHUYECKas MPOTPECCHsl; UCIOIBF30BAaHNE CBOMCTB JIMHEHHON M KBaIpaTHYHONW (PYHKIUH M MX
rpadMKoOB MpH PEeLICHUH 3a]1a4 U3 JPYTUX YUCOHBIX MPEIMETOR;

6) oBIaJeHUE TEOMETPUICCKIM SI3BIKOM; Pa3BUTHE YMEHHMSI ICTIONB30BATh €T0 IS OITUCAHUS MTPEAMETOB OKPY)KAIOIIETO MUPA; Pa3BUTHE MMPOCTPAHCTBEHHBIX MIPEICTABICHUH,
M300pa3UTEIBHBIX YMEHHUH, HABBIKOB T€OMETPUYECKHUX IMOCTPOCHUMN: ONEPUPOBAHHUE MOHATHUAMH: (pUrypa, TOUKa, OTPE3OK, MpsMasi, Jyd, JOMaHas, yrojl, MHOTOYTOJbHUK,
TPEYTOJbHHUK M YETHIPEXYTOJIbHHK, MPSMOYTOJIBHUK U KBaJPAT, OKPYKHOCTb U KPYT, IPSIMOYTOJIbHBIN Mapaielienunes, Ky0, map; n300paxeHne n3y4aeMbix GUryp oT pyKH U
C TIOMOIILI0 TUHEHKH 1 ITUPKYJIST; BHITOJTHEHHE U3MEPEHUS JTHH, PACCTOSTHHM, BEITUIHH YTIIOB C TIOMOIIBIO0 HHCTPYMEHTOB JIJISI N3MEPESHUH JJIUH U YTJIOB;

7) ¢dopMupoBaHUE CHCTEMATHYECKHUX 3HAHWUU O IUIOCKUX (UTYpax M WX CBOKMCTBax, MPEACTaBICHUH O MPOCTEHIINX MPOCTPAHCTBEHHBIX TellaX; Pa3BUTHE YMEHHI
MOJICTTMPOBAHHS PEATbHBIX CUTYalUi Ha SI3bIKE T€OMETPHH, UCCIICIOBAaHUS IOCTPOSHHON MOJIENN C MCIIOJIb30BAHUEM TeOMETPHUYECKUX IMOHATHI U TEOpEM, arlnapara aireopsbl,
pellIeHUs] TEOMETPUYCCKUX U MPAKTHUYCCKHUX 33]a4: ONEPUPOBaHHE HA 0A30BOM YPOBHE MOHATHUSMHU: PABEHCTBO (PUTrYp, HapaiebHOCTh U MEPICHIUKYIAPHOCTh MPSIMBIX,
YTIBI MEX]TY MPSIMBIMU, TIEPIICHIUKYIISP, HAKJIOHHAS, IIPOSKIINS; MTPOBEACHHUE JI0KAa3aTeIbCTB B TEOMETPUH; ONIEPUPOBAHNE Ha 0Aa30BOM YPOBHE MOHSTHUSMHU :BEKTOP, CyMMa
BEKTOPOB, [IPOU3BE/IEHUE BEKTOPA Ha YHCIIO, KOOPIWHATHI Ha IUIOCKOCTH; PEIICHUE 3a/1a4y Ha HAXO0XKJICHUE TeOMETPUUYECKUX BEIIMYUH (JITTMHA U PACCTOSHHE, BEIIMYMHA YIIIa,
TJIOMIAh) IO 00pa3liaM WK aJTOPUTMaM;



8) oBageHne MPOCTEUIIMMH cIIocOOaMU MTPECTABICHHS U aHaIN3a CTATUCTUYECKUX JaHHBIX;

(opMupoBaHHe NPEICTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEaIbHOM MHPE M O PA3IMYHBIX CIOCO0aX X M3yYECHUS, O IPOCTEHIINX BEPOSTHOCTHBIX MOJEIIX;
pa3BuTHE YMEHHI M3BIEKaTh HH(OPMALUIO, IPEJICTABICHHYIO B TA0NIMIaX, HAa AUarpaMMax, rpadukax, OMUCHIBaTh U aHAIN3UPOBATh MACCHUBBI YHCIOBBIX TAHHBIX C TOMOIIBIO
NOJXOAMIUX CTATHCTHUECKHX XapaKTEPUCTHK, HCIONB30BaTh MMOHMMAaHHE BEPOSITHOCTHBIX CBOMCTB OKPYXKAIOIIMX SIBICHUI MpH MPHHATHMA pEUICHUH: (OpMUpOBaHHE
IPEACTABICHUs] O CTAaTUCTUYECKUX XapakTEPUCTUKAX, BEPOATHOCTH CIy4ailHOIO COOBITHS; PELICHHWE NPOCTEHIIMX KOMOMHATOPHBIX 3a/ad; ONpeleJeHHUE OCHOBHBIX
CTaTUCTUYECKUX XapaKTEPUCTHK YHUCIOBBIX HAOOpPOB; OLICHWBAHME W BBIUMCICHHE BEPOSTHOCTU COOBITHSI B NPOCTEHINMX CiIydasiX; HaJIW4YME IPEACTABICHUS O POJH
NPaKTUYECKH JOCTOBEPHBIX W MAJOBEPOATHBIX COOBITHH, O PONM 3aKOHA OONBIIMX YHCENT B MACCOBBIX SIBICHUSIX; YMEHHE CPaBHHBATb OCHOBHBIE CTAaTHCTHUECKHUE
XapaKTepUCTUKH, MTOTYUYSHHBIE B MPOLecce peleH s NPUKIaTHOHN 3a/1aui, U3YUYeHHsI PeabHOrO SBJICHUS;

9) pa3BuTHE YMEHHUH INPUMEHITH WM3Y4YEHHBIC IOHATHS, PE3yJIbTaThl, METOIbl U1 PEIIEHHs 3ahad MPAKTUUYECKOrO XapakTepa M 3alad M3 CMEXKHBIX IUCLUIUIMH C
UCIIOJI30BaHUEM NPH HEOOXOIUMOCTH CIIPAaBOYHBIX MaTEPHUAIOB, KOMIBIOTEPA, MIOJIb30BATHCS OLEHKON M MPUKUAKON IPU MPAKTUYECKUX pacyeTax: paclo3HaBaHUE BEPHBIX U
HEBEPHBIX BBICKA3bIBAHWI;, OLIGHMBAHWE PE3YJIbTAaTOB BBIUMCICHHN NPH PEHICHUM NPAKTHUECKUX 3a]ad; BBHIIOJIHEHHUE CpPaBHEHUS YHCEN B pPEajbHBIX CUTYalHsX;
UCIIOJIb30BaHUE YHCIIOBBIX BBIPAKCHMH INPHU PEIICHUM NPAKTHYECKHUX 3aJad M 33434 U3 JPYTUX y4eOHBIX IPEIMETOB; PEIICHHE MPaKTHYECKUX 3a7ad C NPUMEHEHHEM
MPOCTENIINX CBOMCTB (PUTYP; BBHIMTOIHEHHE MTPOCTEHIITNX MTOCTPOSHUH M M3MEPEHHI Ha MECTHOCTH, HEOOXOIMMBIX B PEATbHOM KU3HHU;

10) ¢opmupoBaHre HHOOPMAIMOHHOW W alTOPUTMHYECKOH KyIbTYpbl; ()OPMHPOBAaHHE NPEACTABICHHUS O KOMIBIOTEPE KaK YHHUBEPCAIBHOM YCTPOWCTBE 00OpabOTKH
MH(QOPMALNK; Pa3BUTHE OCHOBHBIX HABBIKOB U YMEHMI HCIIOJIb30BaHUSI KOMIIBIOTEPHBIX YCTPOWCTB,;

11) dopmupoBanue npeacraBieHUs: 00 OCHOBHBIX H3Y4aeMbIX MMOHATHAX: HH(OpMAaLHs, alTOPUTM, MOJENb - U UX CBOICTBAX;

12) pa3BuTHE ANTOPUTMHUYECKOTO MBIIIICHUS, HEOOXOAUMOTO Il TPO(EecCHOHATFHON JEATEIFHOCTH B COBPEMEHHOM OOIIECTBE; pa3BUTHE YMEHHI COCTaBUTH M 3aIlUCATh
AITOPUTM JIsI KOHKPETHOI'O HCIIOJTHUTEIIA, (bOpMI/IpOBaHI/IC 3HaHUi 00 AITOPUTMUYCCKUX KOHCTPYKIUAX, JIOTHUCCKUX 3HAYCHUAX W OHNCpaluiax; 3HAKOMCTBO C OJHUM U3
S3BIKOB [TPOTPAMMHUPOBAHUS U OCHOBHBIMH JITOPUTMHYECKHMHU CTPYKTYPaMU - THMHEHHOMH, yCIOBHON M LUKINYECKOIL;

13) dopmupoBanue ymenuit popManuzanuu U CTpyKTYpUPOBAaHHUS HHPOPMAIIUK, YMEHHS BRIOMPATh CIIOCOO MPEICTaBICHHUS JaHHBIX B COOTBETCTBUH C MTOCTaBICHHOH 3a1aueit
- TaOJHIIBI, CXeMBI, TpadUKH, JHArPaMMBI, C HCIIOJIH30BAHUEM COOTBETCTBYIOIIMX MPOTPaMMHBIX CPEACTB 00pabOTKH JaHHBIX;

14) dhopmupoBaHue HABBIKOB M YMEHHH 0€30MaCHOTO U IIEJIecO00pa3HOro MOBEACHUS MPH padoTe ¢ KOMIBIOTEPHBIME TporpaMMaMu W B VIHTepHETe, yMeHHs COONI0IaTh
HOPMBI MH(OPMALIMOHHON 3TUKHU U NIPaBa;

I'eomerpnueckue ¢purypni

e  OmnepupoBaTh Ha 6A30BOM YPOBHE HOHSATHAMHU I€OMETPUIECKUX QUTYD;

e  U3BJIEKaTh MH(OPMALIMIO O TEOMETPUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTeKaxX B IBHOM BH/IE;

®  TIPUMEHSATH JUIA PELICHUS 3a]1a4 TeoMeTpruiecKre (GpakThl, eclii yCIOBUS MX MPUMEHEHHS 3aJaHbl B SIBHOH (opme;

e  pemaTh 3a/1a4d Ha HAXOXIEHHE T€OMETPUIECKUX BEJIMYHMH 10 00pa3laM WK alrOpUTMaM.

B noBcexHeBHOM KM3HM M PH U3YYEHUH APYTHX NpPeIMETOB:

®  JCIOJIb30BAaTh CBOWCTBA T€OMETPUYECKUX (PUTYp Ui pelieHHs THUIOBBIX 3ajad, BO3HUKAIOIIMX B CHTYallUSX MOBCEAHEBHOW JXU3HM, 337au MPaKTHYECKOTO
coJlepKaHusl.

OTHoueHUA

e  OmnepupoBaTh Ha 6a30BOM YPOBHE NMOHATHSIMH: PABEHCTBO (PUTYp, paBHBIE (DUTYPHI, PABEHCTBO TPEYTOJIbHUKOB, MAPaLICIIEHOCTD NPSMBIX, HEPIEHIUKYISPHOCT
MPSIMBIX, YIJIBI MEKIY IPSAMBIMH, EPIEHIUKYJIISAP, HAKIOHHAs, TPOEKIIHS.

B noBcenHeBHOI :KM3HM ¥ TPH U3YYEeHUH APYTUX NPeaAMeETOB:

®  HCIOJB30BaTh OTHOIICHUS JJISI PEIICHHS MPOCTEHIINX 3a/1a4, BOZHUKAIOUINX B PEATbHOMN JKH3HU.

H3mepeHust U BbIYUCICHUSA

e  BrInonHATs U3MEpEHUE UIMH, PACCTOSHUMN, BETUYHH YIJIOB, C TOMOIIBIO HHCTPYMEHTOB JJIs1 U3MEPEHNI AJINH U YTJIOB;

e  TIpUMEHATH HOPMYJIBI IEPUMETPa, MIIOMAIN U 00beMa, TUIOMIAAN TOBEPXHOCTH OTACIBHBIX MHOTOIPAHHUKOB MIPH BBIYMCIICHUSX, KOTJa BCE JaHHBIC UMEIOTCS B
YCIIOBHY;

e  npumeHsATh Teopemy [lugaropa, 6a30BbIe TPUTOHOMETPUUYECKHE COOTHOLICHUS ISl BEIYUCIICHUS IJIMH, PACCTOSHUH, TUIOMIaAei B MPOCTEHIINX CITydasX.



B noBcenHeBHOI JKM3HM M TPH M3yYeHUH APYTUX NPeAMeTOB:

e  BBHYHCIIATH PAaCCTOSHHS HAa MECTHOCTH B CTAQHIAPTHBIX CHUTYyalWsX, IUIOMIAAM B MPOCTEHIINX CIIydasX, MPUMEHATh (OPMYJIbI B MPOCTEHIINX CHTYAIUSIX B
MTOBCETHEBHOM XKHU3HMU.

I'eomeTpruecKue NOCTPOCHUS

e  lI300paxkaTh TUNOBBIE TUIOCKHE GUTYPHI U (GUTYPHI B IPOCTPAHCTBE OT PYKH U C TOMOIIBI0 HHCTPYMEHTOB.

B noBcenHeBHOI JKM3HM M TPU M3yYeHUH APYTUX NPeAMeTOB:

e BBINOJHAThH NPOCTEHIINE NOCTPOESHHUS] HA MECTHOCTH, HEOOXOAUMBIE B PEaIbHOM KHU3HH.

I'eomeTpuueckue npeodpaszoBaHus

e  Crpours ¢purypy, CHMMETPUIHYIO JaHHOH (PUType OTHOCHUTENHHO OCH M TOUKH.

B noscenHeBHOI JKM3HM M IPU M3YYCHUH APYTHX NIPeAMETOB:

®  pacro3HaBaTh ABMKCHHE OOBEKTOB B OKPYXKAIOIEM MHPE;

®  pacrmo3HaBaTh CHMMETPUYHBIC GUTYPHI B OKPYKAIOIIEM MHUPE.

BekTOpbI H KOOPAMHATHI HA MJIOCKOCTH

e  OmnepupoBaTh Ha 0A30BOM YPOBHE HOHSITHAMH BEKTOP, CYMMa BEKTOPOB, IPOM3BEACHUE BEKTOPA HA YUCII0, KOOPAMHATHI HA TJIOCKOCTH;

e OmpenensaTh NPUOIMKEHHO KOOPAMHATHI TOUKHU 10 €€ H300paKEHUI0 Ha KOOPAMHATHOM IIIOCKOCTH.

B noscenHeBHOI JKM3HM M IPH M3YYEHUH APYTHX NPeIMeTOB:

®  HCHOJB30BaTh BEKTOPBI AJIS PELICHH MIPOCTEUINNX 3a7ja4 Ha ONPEIEIIEHUE CKOPOCTH OTHOCUTENIBHOTO JIBAKECHHS.

Hcropust MaTeMaTHKH

e  OnuceIBaTh OTJENIbHBIEC BBIIAIONINECS Pe3yIbTaThl, IOJyYeHHBIE B XO/€ pa3BUTHS MaTeMaTHKHU KaK HayKH;

®  3HATh IPUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C OTEYECTBEHHON U BCEMUPHOM UCTOPUEN;

e  [IOHMMATh POJIb MaTEMAaTHUKU B pa3BUTHH Poccun.

MeTtoabl MaTeMaTHKH

e  BriOupaTh NOAXOMAMINN H3YIEeHHBIH METOJI UTs PEHICHUS N3yYEHHBIX THIIOB MAaTEeMaTHYECKHUX 3a/1a4;

e  IIpuBOaUTE NIPUMEPHI MATEMATHYECKUX 3AKOHOMEPHOCTEN B OKPYIKAIOIIEH JEHCTBUTENBHOCTH U IPOU3BENCHUSIX UCKYCCTBA.

Coaepsxanue yueOHoro npeamera «I'eomerpus»

Harasignas reomerpus. Harmsaeie npeacTtaBneHnus 0 MPOCTPAHCTBEHHBIX QUrypax: KyO, mapajuienenuies, Ipu3Ma, NupaMuaa, map, chepa, KOHyC, IATHHIP.
Nzobpaxenne mpoctpancTBeHHBIX (uryp. [Ipumepsr cedennii. Muororpanavku. [IpaBuibHble MHOTOTpaHHHUKH. [IpriMeps! pa3BEPTOK MHOTOTPaHHUKOB, IHJIMHIIPA U KOHYCA.
[Tonsitre 00bEMa; equHuIbl 00bEMa. O0BEM MPSAMOYTOJILHOTO Mapauieenune/a, Kyoa.

HN3mepeHune reomeTpuvecKux BeJMuuH. [[inHa otpeska. PaccrostHue ot Toukn 10 npsMoil. PaccTosiHue Mexay napaienbHbIMU NpsMbIMU. [lepriMeTp MHOTOYrOJIbHUKA.
JnHa OKpy>KHOCTH, YHCJIO T; JJIMHA AYT'H OKPYKHOCTHU. I'pagycHas Mepa yria, COOTBETCTBUE MEK/Y BEIMUMHON LIEHTPAIbHOIO YIJIa U IJIMHOM yTH OKpYy>KHOCTH. [IoHsATHE
TUTOIA/IM TWIOCKUX (uryp. PaBHOCOCTaBIICHHBIE M paBHOBENVKHE GUTypsl. [Inomans npsimoyronbauka. [Inomanu napamienorpaMMa, TpeyroibHUKa U Tpanenun. [Inomans
MHOroyrojipHuka. [lnomanp kpyra u miomans cektopa. COOTHOLIEHHE MEXAY IUIOMAAsMU TOA00HBIX uryp. Pemenne 3a1a4 Ha BEIYMCIICHUE U JOKA3aTEIBCTBO C UCTIONb-
30BaHHEM M3YYEHHBIX HOPMYII.

BekTopsbl.(8 yacoB) [JnmHa (Mogyms) BekTopa. PaBercTBO BekTopoB. KommmHeapHbie BekTopsl. KoopamHaTel BeKTOpa. Y MHOKEHHE BEK- TOpa Ha YHUCII0, CyMMa BEKTOPOB,
pa3iioKeHue BEKTOpa MO IBYM HEKOJUIMHEAPHBIM BeKTOpaM. CKalspHOE IPOU3BEICHUE BEKTOPOB.



Meton xkoopaunart (10 gacos). YpaBuenue npsmoid. Koopaunats! cepeinsbl oTpes3ka. @opmysa pacCTOSHUS MEXKAY ABYMS TOUKaMH IJIOCKOCTH. Y paBHEHHE OKPY’KHOCTH.
CooTHoLIEeHUs MeKAY CTOPOHAMU U YIJIaMH TpeyrojbHuka. CkanspHoe npousseaeHue BekTopoB(11 yacoB). OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKAECTBO. DPOPMYIIBI
npuseeHus. PopMysbl U1 BEIYMCIEHUS KOOPAWHAT TOUKU. Teopema o IIIoIIaau TpeyroibHuKa. Teopema cuHycoB. TeopeMa KocHUHYcOB. Pelrienne TpeyroabHUKOB
CkanspHoe npoun3BeieHHe BeKTOpoB. CBONWCTBO CKAJIIPHOTO MPOU3BEACHUS BEKTOPOB

JauHa okpy:kHocTH U omans kpyra (10 yacos) [IpaBmisHbI MHOTOYTONBHUK. OKPYKHOCTE OMTUCAHHAS OKOJIO MPABIIIFHOTO MHOTOYTOIbHAKA. OKPYXKHOCTH BIMICAHHAS
B [IPaBUJIbHBIM MHOTOyrosibHHKA. J[uHa okpyxHOcTU. IInomaap kpyra.llnomane kpyroBoro cekropa.

JBuxenne (8 uacoB) OTobparkenue miockoctu Ha cedsi. [lonsatue aBwkenus. [lapamiensusiii nepenoc. [loBopoT

Hauvanbnbie cBenenusi n3 crepeomerpun (10 yacoB). Harnsiqnas reomerpusi. HarnsaHesle npencTaBieHus 0 IPOCTPAHCTBEHHBIX Gurypax: KyO, mapajuiesienumne]1, npu3ma,
nupaMua, map, cepa, Konyc, muTuHap. M3o0paxenne mpoctpancTBeHHBIX (uryp. [Ipumeps! ceuennit. Muororpanauku. [IpaBuisHbIe MHOTOTpaHHUKH. [[pumepsr
Pa3BEPTOK MHOTOTPaHHUKOB, HUIUHIPA U KoHyca. [loHsaTre 00béMa; equHULBI 00béMa. OOBEM MPSIMOYTOIBHOTO Napalliesienunena, Kyoa.

JJieMeHTHI Joruku (2 yaca). Onpenenenue. AKCHOMBI B TeopeMbl. JlokazarenbeTBo. JJokasarenbecTBo OT mpoTUBHOTO. Teopema, oOpaTHas gaHHoU. [IpuMep n KoHTpIpumep.
[lonsiTHE O PAaBHOCKMIIBHOCTH, CIIEIOBAHNH, YIIOTPEOJICHHNE JTOTHUECKUX CBA30K €CIH ..., TO ..., B TOM ¥ TOJIIBKO B TOM CITy4ae, JIOTHYECKHE CBA3KH W, WIIH.

TemaTnueckoe NJIAHUPOBAHME

KosmmyecTBo | JlesiTeIbHOCTH YYUTEJIS C Y4eTOM padoueil mporpaMmbl
TEMBI 4acoB
Ner.nn BOCIIUTaHUSA
1 BexTopbl 8
1. Tlonsatue BekTOpa. PaBeHCTBO BEKTOPOB. no0yx/1eHue 00y4JaroLInXcsi COOI0AaTh Ha YpOKe
OOLIENPUHATHIE HOPMBI IOBECHMSI, TPpaBUIa OOLEHUS CO
2. OtkiIajpIBaHHE BEKTOpA OT JAHHOM TOYKH. cTapunMy (IearornaecKIMU paGoTHUKAMHU) 1
CBEpCTHUKaMHM (00y4aroIUMUCS ), TPUHIUIIBI y4eOHOU
3. Cymma JByX BEKTOpPOB .
JUCLIUIUINHBL U CAMOOPraHU3alnu;
4. 3akoHBI CIIOKEHUS BEKTOPOB
5. BblunTaHHE BEKTOPOB
6. IIpousBemeHue BeKTOpa HA YUCIIO
7. TlpuMeHeHHe BEKTOPOB K PELICHHIO 3a/1a4
8. CpenHsis TMHUS TpaIeHN
2 MeTon KOOpAUHAT 10
1. PasnokeHue BEKTOpA MO JByM YCTaHOBJIEHHE  JIOBEPUTEIbHBIX  OTHOIICHUH  MEXAY
HEKOJUTHHEAPHBIM BEKTOPaM MearorHyeckuM pabOTHUKOM U €ro O0Yy4arolUMHCH,
CHOCOOCTBYIOLINX MO3UTUBHOMY BOCTIPUSTHUIO
2. KoopauHatsl BEKTOpA. oOyyaromuMucs TpeOOBaHUH M MPOCHO MeEeNarornyeckoro




CBs3b MCKAY KOOpAWMHATaAaMU BEKTOpa

4, Pemenue MpoCcTEHIAX 3a7a9 B KOOPAMHATAX.
5. VYpaBHeHHe OKpy>KHOCTH

6. VYpaBHeHHE MPIMOIA.

7. BzamMHOe pacmoNOXeHHE ABYX OKPYKHOCTEH
8. Pemenue 3amau

9. Pemenue 3anau

10. Vpok obowenus u cucmemamusayuu 3HaHUll

Nel

paboTHUKA, IPUBJICYECHUIO UX BHUMaHUS K 00Cy>KJaeMOi Ha
ypoke uH(pOpManuM, aKTHBH3AIMU WX TO3HABATEIHHOM
JeATEIbHOCTH;

CoOTHOIIECHHUS MEX Iy CTOPOHAMH U YITIaMH
TpeyronbHuKa. CKaJIIpHOE IPOU3BEACHNE BEKTOPOB

11

1. Kocunyc, cuHyc, TAaHT€HC, KOTaHTEHC.

2. OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO.
DopMyIbl IPUBEACHUS

3. @opMyJbl sl BRIYUCICHHST KOOPMHAT TOYKH.

4. Teopema o IJIOMAN TPEYTOIbHUKA

5. Teopema cunycon

6. Teopema KOCHHYCOB

7. PenieHue TpeyroabHUKOB

8. CkamspHoe Mpou3BeIcHUE BEKTOPOB

9. (CBOWCTBO CKIIPHOTO MPOU3BEICHHS
BEKTOPOB.

10. Pemenue 3amau

11. Vpok obowenus u cucmemamuzayuu 3HAHULL




Ne2

JTuHa OKPY:KHOCTH M IJIOIIAAb Kpyra 10
1. MpaBUAbHbIA MHOTOYroNbHUK YCTAHOBJICHUE JIOBEPUTEIIBHBIX OTHOIIICHUH MEXIy
MeJarorTHYecKuM pabOTHUKOM U €ro  OOYYaroIIMMHCH,
2. Opr)KHOCTb OMNCaHHaA OKO10 NpaBUIbHOIo CHOCO6CTBYI'OH_[I/IX [IO3UTUBHOMY BOCHPHUATHIO
MHOTOYro/IbHWUKA oOyJaromuMucss TpeOOBaHWA W TPOCHO IMEJArOrHYecKOro
paboOTHHKA, MPUBJICYCHUIO MX BHUMAHMs K 00CY)K/1aeMOl Ha
3. OKpY)XHOCTb BMWCAHHAA B NPaBU/IbHbIN ypoke uH(]oOpMaluu, aKTUBH3ALUU WX I03HABATEIBHOM
MHOTOYro/IbHWUKA JIESITEIbHOCTH,
4. PeweHue 3a4a4 no popmysiam
5. [OnnHa oKpyrKHOCTU
6. [nowaab Kpyra
7. Tlnowaab KPYyroBoro cekropa
8. [nnHa OKPYKHOCTU M NAoLWagb Kpyra
9. PeweHne 3agau
10. Ypok oboweHus u cucmemamu3ayuu 3HaHUL
No3
JBUKEHUST 8
1. OtoOpaxeHue IIOCKOCTH Ha ce0s MPUBJIEKaTh BHUMAHUE YYAIIUXCS K 00CYKJaeMON Ha ypoKe
uH(bOpMaIliH, aKTUBU3AIIUU TIO3HABATEITLHON e TEIbHOCTH.
2. TlonsTie ABIKCHMS -UHUIIUUPOBATh 00yJaronmxcst K 00CYXJIEHHIO,
3P BBICKA3bIBAHUIO CBOEr0 MHEHHS, BBIPAOOTKE CBOETO
. Pemenue 3amau Ha IBIKEHUE o
A A OTHOLIEHUS MO IMOBOAY IOJYy4YaeMOW Ha YPOKE COLUATBHO
v Ha4YuMOM UH Malun
4. TlapamiensHbINA IEpEHOC 3 0 (opman
- BOCTIUTHIBATh KOMMYHHKA0€IbHOCTh, aKTHBHOCTh, YMEHHE
5. IlapajuIesbHblil HepeHoc CONIEPEKUBATH B XOJ€E KOJUIEKTUBHOMN JAEATEIbHOCTH
6. Iloopor
7. Pemenune 3amau




8.

Ypox 0bobwenus u cucmemamuzayuu 3Hanui
Ne 4 «Jleuorcenusy

HauanbHble cBeeHUs U3 CTEPEOMETPHHI 10
1. Muororpannuk. [Ipu3ma WHUIIMUPOBATH o0yJaromuxcst K 00CYK/ICHHUIO,
BBICKa3bIBAaHUIO CBOEr0 MHEHHUS, BBIpAOOTKE CBOEro
2. Tlapannenenumnen OTHOWIEHUS IO IOBOJY IOJYy4aeMOM Ha YpOKE COLHUAIBHO
3HaYUMON HH(pOopMaK
3. OObem Tena
-MO0YX/IaTh y4alluXCs apryMEHTHPOBaTh, OTCTAaWBaTh
4. Tnpavmma CBOIO TOUKY 3pEHUS
MPUMEHATh HA YPOKE HMHTEPAaKTUBHBIE (OpPMBI pabOTHI ¢
5. LluuHap o0y4aroIuMucs:
-BKJIFOUCHUE B YPOK HUTPOBBIX MPOLIEYP, KOTOPHIE
6. Komnyc MOMOTAIOT MOJIEP>KaTh MOTUBAIIMIO O0yYarOIINXCs K
MOJTYYEHHIO 3HAHUM
7. Cdepa .Ilap.
8. Pemenne npocTeHIMX CTEPEOMETPUICCKUX
3a1a4
9. PemeHne NpoCTEHINX CTEPEOMETPUICCKUX
3aj1a4
10. Pemrenue mpocTelInX CTEPEOMETPHUECKIX
3aj1a4
AKCHOMBI CTEepPeOMeTPHH 2
1. AKCHOMBI IUTAHUMETPHH
2. AKCHOMBI IUTAaHUMETPHUN
IloBTOpEHHE 9
1. BekTopsI. MPUMEHEHHE Ha YPOKE HHTEPAKTHUBHBIX (GopM paboOThI ¢
00yJaroNUMUCS: WHTEIUIEKTYaTbHBIX UTP, CTUMYIUPYIOIINX
2. Merox KoopauHar. MMO3HABATEIHHYIO MOTHUBAIHIO oOyJaromuxcs;
JTUIAKTUYECKOTO TeaTpa, I MOJyYeHHbIE Ha YPOKE 3HAHUS
3. CoOTHOIICHHS MEXKIy CTOPOHAMHU H YTIIaMU s .
OOBITPBIBAIOTCS B TEATPAIbHBIX IMMOCTAHOBKAX; IUCKYCCUU,
TpeYroNbHIKA. KOTOpbIE JAa0T OOydYaromUMCs BO3MOXHOCTh MPHOOpecTH
OTBIT BEJCHHS KOHCTPYKTHBHOTO JHajora; TpYIIOBOA
4. CkansipHOE NPOU3BEACHUE BEKTOPOB. a PyK A - TPyn

paboThl WM paboThl B Mapax, KOTOPhIE y4aT 00y4aromuxcs




ﬂHI/IHa OKPYKHOCTHU U IJIOIIAAb KpyTra.

JIBIOKeHHE.

MHororpaHHUKH

Hmoeosviil ypox 0606wenus u
CUCMeMamu3ayuu 3HAHUlL

TTonBenenue UTOroB

KOMaHIHOW pabore
00y4JarIuMuUCs;

)51

B3aUMOJICUCTBHIO

C

JIPYTUMH

urtoro 3a 1 yerBeprtn | 16
UTOro 322 4eTBepTH | 16
urtoro 3a 3 yerBepth | 20
UTOro 32 44eTBepTh | 16

HUTOIo:
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