MHUHHUCTEPCTBO ITPOCBEIEHUSI POCCUMCKOM ®E/IEPALIMA
MunucreperBo o6pasosanusi CTaBponoabcKoro Kpasi

Ynpasiienue o6pa3oBaHnsi a IMHHHCTPALIHH ropoaa HesuHHoMBbIcCKA

MBOY COHI Ne 20 ropoaa HeBuuuombiccka

PACCMOTPEHO COI''TACOBAHO YTBEPXAEHO
PyxoBoauresns IIIMO [Ipencenarens Hupektop

YUHTEJICH MaTeMaTHKi B METOJHYECKOro CoBeTd -~ ,}g: e
HHpOpMaTHKH Ve | X G Tkauesa E.A.

Fosorox . lpwces 30135 o122, 08
[TpoTokoa Ne6 ot «21» 08 &< DAY Bt
2023 r. 21

Tepemenko O.I1.
[IpoTokomn Ne6 ot «21» 08
20231

PABOUYAS IPOTPAMMA
(ID 1106797)

yuedHoro npeamera «I'eomerpusi. ba3oBblii ypoBeHb»

uist odyyatoiuxcs 10-11 kiaccos

r. Hesunnompbicck 2023



MOSICHUTEJIbHASI 3AITMCKA

Pabouas nporpamma yue6Horo kypca «I° eoMeTpHs» 0a30BOro ypoBHS JUls
oOyvarommxest 10 —11  kjaccos paspadoraHa Ha ocHOBe MenepaabHOro
FOCYapCTBEHHOr0 00pa3oBaTe/bHONO CTAHAAPTA CPeIHEro 00IIero oGpa3oBaHys,
C  Y4€TOM  COBPEMEHHBIX  MHPOBBIX  TpeGoBaHHil, MpeabsBASIEMbIX K
MaTeMaTH4YeCKOMY  00pa3oBaHHIO, M TPaAMUHH pPOCCHICKOro 0Gpa3oBaHMusL.
Peanusaums nporpammer obecrieynBaer oBrageHne KIoYeBbIMHU KOMIETEHLHUIMH,
COCTABJIAIOIINMH  OCHOBY JUISl CamOpasBUTHS M HENpPEpPbIBHOIO 00pa30BaHMs,
LUEJTOCTHOCTh  OOILEKYJIbTYPHOIO, JMYHOCTHOTO M [103HABATEIbHOIO pa3BUTHS
JUYHOCTH O0YYaroluXcs.

HEJHW U3YYEHUS YYEBHOI'O KYPCA

BakHocTh  yueGHOro kypca reomerpun Ha YPOBHE cpeaHero o0iiero
00pa3oBaHus 00yCIIOBJEHa MPAKTHYECKOH 3HAYMMOCTBIO MeTanpeaMeTHbIX |
MPCAMETHBIX PE3y/lbTaTOB OOYYEHHs] IeOMETPHHM B HANpaBIeHHH JTMYHOCTHOTO
pasBuTHs  00yyaromuxcs, (HOpMHUPOBAHUS DYHKIHMOHATBHON MaTeMaTHYeCKOi
FPAMOTHOCTH, U3y4Y€HHs APYrUX yueOHbIX MCUMILUINH. Pa3BuTHe y obyyarommxcs
NPaBUJIBHBIX [PEACTABICHUH O CYLIIHOCTH W MPOMCXOXKIAEHHH IeOMETPHYECKHX
AOCTPAKLMH, COOTHOLIEHUH PeaNbHOrO M MJeanbHOIO, XapakTepe OTpaKeHMsI
MaTeMaTHYeCKOH HayKOH sIBJEHMH M MPOLECCOB pealbHOr0 MHpa, MecTe
FCOMETPHH B CHCTEME HayK M POJIK MaTeMaTHYECKOro MOJEIMPOBaHHs B HAYYHOM
MO3HAHMHK M B IPAKTHKE CIOCOOCTBYET (POPMHUPOBAHHMIO HAYYHOTO MHPOBO33PEHHS
YHallUXCs, a TakKe KauyecTB MbIIUIIEHHS, HEOOXOAMMBIX JUIS AaianTalhyd B
COBPEMEHHOM 0011lecTRBe.

[‘eomeTpus siBasleTCs OHUM M3 6A30BbBIX Mpe/IMETOB HAa YPOBHE CpEJHEro
obuiero oOpasoBaHMs, TaKk Kak OOeCreuMBaeT BO3MOKHOCTD U3YUYeHHUs Kak
AMCLIMILIMH €CTECTBEHHO-HAYYHOM HaNpaBIeHHOCTH, Tak U I'yMaHHUTapHOI1.

Jlorndeckoe Mbiuienne, GopmupyeMoe NpH  H3ydeHHH 00y4alLUMHUCS
NOHATHHHBIX OCHOB IeOMETPUH M MOCTPOCHUH LIETIOUKH JTOTMUECKHX YTBEPKIEHHUH
B XOAC pCLICHHS TCOMETPUYECKHX 3a/1a4, YMEHHe BbIABMIATh W ONPOBEPraTh
FUTIOTE3bl HETOCPEACTBEHHO MCIOb3YIOTCS MPH pELIeHUH 3alady ecTeCTBEHHO-
HAY4YHOIr0 LIMKJIA, B YaCTHOCTH U3 Kypca (pU3UKH.

YMeHHe OpMEHTHPOBATLCS B POCTPAHCTBE WIpaeT CyLIeCTBEHHYIO pOJib BO
BCEX 00JIacTSAX NeATebHOCTH YeloBeKa. OpueHTalus 4enoBeKa BO BPEMEHH W
[IPOCTPAHCTBE — HEOOXOAWMOE yCIOBHE €ro COLMAIBLHOrO ObITHsA, (opMa
OTPAKCHUS OKPYXKAIOILEro MHpa, yCJIOBHE YCMNEUIHOrO [O3HAHUS M AKTHBHOI'O
npeodpasoBanus  jeficTBUTeNbHOCTH.  OneprpoBaHHe MPOCTPAHCTBEHHBIMH



oOpasamMi 0ObeAMHSET pa3Hble BHIbI y4eOHOH W TpyJa0BOM JesTelbHOCTH,
ABIACTCA ONHUM M3 MPOQECCHOHATbHO BaXKHBIX KauyecTB, [OITOMY aKTyaJbHa
3a/1a4a  (POPMHPOBAHUS Y 0OYYAKOLIHXCS [IPOCTPAHCTBEHHOIO0 MBILICHUS Kak
PasHOBUAHOCTH 00pPA3HOrO MBIUUIEHUS — CYIIECTBEHHOrO KOMIIOHEHTA B
TMIOAATOTOBKE K NMPaKTUYECKOH ACSATENbHOCTH 110 MHOTHM HarpaBlIeHHSIM.

Lenb ocBoenns mporpammsl yueGHOro Kypca «l'eomerpusi» Ha 6a3oBom
YPOBHE 00yueHuss — o0OuleoOpa3zoBaTebHOE M OOILEKY/IbTYpPHOE pa3BUTHE
oOy4aromMxcss  vepes  ofecrneyeHHe  BO3IMOKHOCTH [IPUOOPETEHUST U
HCTIO/IP30BAHMA  CHCTEMATHYECKUX TEeOMETPHYECKMX 3HAHWUH M JeHCTBHIA,
CTICUM(HIHBIX F€OMETPHH, BO3MOKHOCTH YCIIELIHOTO IMPOI0JIKEHUs1 00pa3oBaHUs
1O CTICLHMATLHOCTSM, HE CBA3AHHbIM C IPUKJIAJIHBIM HCIO/Ib30BAHHEM FeOMETPHH.

Ilporpamma 1o reomerpuu Ha 6azoBom YPOBHE Mpe/Ha3HaueHa s
00y4alOLKXCsl CpeiHell LIKOMbI, He MCIIbITBIBABIIMX 3HAYHTE/bHbIX 3aTpyAHeHUH
Ha ypoBHE OCHOBHOro oOulero obpaszoBanusi. Takum o6paszomM, obyuaromrecs Ha
0a30BOM ypoBHE JOJKHBI OCBOMTH OOLIME MaTeMaTHUECKHe YMEHHUS, CBsI3aHHbIE
CO CHEeUH(HUKOH TreoMeTpuu M HeoOXOAMMbIE JUIS KH3HH B COBPEMEHHOM
obutecte. Kpome 3T0ro, OHH MMEIOT BO3MOKHOCTb H3y4YUTb reoMeTpuro Ooliee
riy0OKo, eclM B AajibHelfllleM BO3HHKHET HeOOXOANMOCTbh B reOMETPUUECKUX
3HAHUSX B MPO(eCcCHOHATBHOM 1S Te/IbHOCTH.

JlocTikenre 1LelM  OCBOEHHS MpOrpamMMbl  0OecreynBaeTcs peLIeHHeM
COOTBETCTBYIOLIMX  3aj1a4. IlpHOpuTeTHBIMM  3aga4aMM  OCBOEHMs  Kypca
«I'eometpum» Ha 6azoBom ypoBHe B 10—11 kinaccax sB/ISIOTCS:

» (opmupoBanue mpejcTaBICHHS O reOMETPUH KakK 4YacTH MHPOBOH

KYJBTYpBI H OCO3HaHHE €€ B3aUMOCBS3H C OKPYIKAIOLIUM MHPOM;

* (opmupoBaHue TpejcTaBIeHHS O MHOTOIpaHHMKaX M TellaX BpallleHHs
KaK O Ba/KHEHILUMX MAaTeMaTHYeCKHX MOJEJAX, MO3BOJSIOUIMX OMUCHIBATE
W M3y4aTb pasHbIe sIBJEHHUS OKPYIKAIOLIErO MUpA;

» (opmupoBaHHe yMeHMs pacro3HaBaTh Ha yeprexax, MOJelsiX H B
peaJlbHOM MHpe MHOIOIPAaHHUKH U TeJla BPALLEHUS;

* OBJIAZCHUE METOJAMM pELICHHMS 3a/la4 Ha MOCTPOCHHUS Ha H300pa)keHUsX
NPOCTPAHCTBEHHBIX (PUTYP;

* (GOopmMHpOBaHHME yMeHMSl OMEPUPOBATH OCHOBHBIMH MOHATHSAMH O
MHOTOrpaHHUKAX W TejlaxX BpalleHUsi H KX OCHOBHBIMM CBOICTBAMHU:;

* OBJaJ€HHWE  QJIrOpUTMAMHM  pElIeHUss  OCHOBHBIX  THUIIOB  3a/ay;
(GopmHupoBaHHe  yMeHHMS ~ NPOBOAMTH  HECIOKHBbIE  10Ka3aTelbHble
pacCyICHUsT B XOJ€ pELIEHUs CTepeOMETPUYECKHMX 3aJad M 3ajay C
MPAaKTHYECKUM COJICPIKAHUEM;



* Pa3BHUTHE UHTE/JICKTYalIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00yUarOInXCs,
[O3HABATE/ILHOW AKTUBHOCTH, MCCIIC10BATEIbCKUX YMEHHUI, KpUTHYHOCTH
MBILLIJICHHUS;

* (opmupoBanye QyHKIHOHATBLHON IPAMOTHOCTH, PEIeBAHTHON FreOMeTPHH:
YMEHHE pacrio3HaBaTh MPOSBICHUS TEOMETPUYECKUX MOHSTHH, 0OBEKTOB
H 3aKOHOMEPHOCTEH B peasibHbIX KU3HEHHBIX CHTYAILUsX U MPH H3YYEeHHH
JApyruX  y4eOHbIX  IpeIMETOB,  MpPOSBIEHHUS  3aBUCUMOCTEH  H
3aKOHOMEPHOCTEH, (hOPMYJIUPOBATh UX Ha sI3bIKE FE€OMETPUH M CO3/1aBaTh
FEOMETPHYECKHE MOJIC/IH, IPUMEHATh OCBOEGHHBIH TIeOMeTpHUYECKHi
anmnapat  AA8  pelueHus MPAKTUKO-OPUEHTUPOBAHHBLIX  3ajady,
MHTEPNPETUPOBAThH U OLEHHBATD MOJY4YEHHbIE PE3Y IbTAThI.

OT/IMYMTENbHOM OCOOEHHOCTBIO MPOrpaMMBbl SBJISETCS BKIIOUCHHE B KypC
CTCPCOMETPUM B HAyaje €ro M3y4yeHus 3a1ay, pellaeMblX Ha YpOBHE
MHTYHTHUBHOI'O MO3HAHMSA, U ONpe/le/i€HHbIM 00pa3oM opraHu3oBaHHas paboTa Ha/l
HUMH, YTO CIOCOOCTBYIOT pa3sBUTHIO JIOTHYECKOTO W MPOCTPAHCTBEHHOIO
MBIILIJICHHS, CTUMYJIMPYET NMPOTEKAHWE MHTYUTHUBHBIX IMPOLECCOB, MOTHBHPYET K
JJIbHEHILEMY U3YyUEHHIO TIpejIMeTa.

[Ipeanoutenune oTAAETCS HAMISAHO-KOHCTPYKTHBHOMY METOY OOYUYeHMUS, TO
CCTb TEOPETHYECKHE 3HAHHMS MMEIOT B CBOEH OCHOBE 4YBCTBEHHOCTH IpeJIMETHO-
MPAKTHYECKOH IeATEeNbHOCTH. Pa3BHUTHE MpOCTPaHCTBEHHBIX NPEACTABIEHUH Y
YHAllUXCA B Kypce CTEepeOMETpUM IPOBOAMTCS 3a CUYET pelleHHs 3ajJady Ha
CO3JaHMe  MPOCTPAHCTBEHHbIX  00pa30B W 3aga4 Ha  ONEpPHpPOBAHHE
MPOCTPaHCTBEHHbIMU oOOpa3amu. Co3aaHue oOpasa MPOBOAMUTCS C OMOPOH Ha
HarjJsiAHOCTb, a ONepupoBaHMe o0O0pa3oM — B YCJIOBHSAX OTBJICYEHHS OT
HATJII AHOCTH, MBICJICHHOTO H3MEHEHHS er0 HCXOHOIO COIePIKAHHSI.

OcHoBHble cozmepxaTenbHble JuHun Kypea «I'eomerpun» B 10—11 kmaccax:
«MHororpanHukmny, «IIpsiMble U MIOCKOCTH B poCTpaHCcTBe», «Tena BpalleHus»,
«BexTopbl u KOOpAHHATBI B IpocTpaHcTBe». POpMUpPOBAHHE JIOTHYECKUX YMEHHUI]
pacnpesieisieTcss He TOJBKO IO COJepKaTelbHbIM JIMHUAM, HO H II0 rojam
00yueHHs Ha yPOBHE Cpe/IHero o611ero oopazoBaHums.

Conepxkanue oOpa3oBaHMs, COOTBETCTBYIOIEE IPEIMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyel MNporpamMmbl, pacnpeienéHHbIM 10 TrojaM  00yuYeHHs,
CTPYKTYPUPOBAHO TakuM 00pa3oM, 4YTOObI OBJIaJleHHE TeOMEeTPUYECKHMH
[IOHATHAMHU M HaBbIKAMM OCYLIECTBIISJIOCH [10CJIEI0BATE/ILHO M MMOCTYNATEIbHO, C
COOJIIOICHHEM TIPUHIIMIIA [IPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHHS BKJIFOYAJINCH B
OOLIYIO CHCTEMY T'eOMETPUYECKMX MpejCcTaBleHUi 00yJaromXcs, paclupss |
yriyouss e€, oOpasysi IpoUHble MHOKECTBEHHbIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM I1JIAHE



Ha u3y4enue reometpun orBoautes 2 yaca B Hezenmo B 10 kimacce u | yac B
Henemo B 11 knacee, Bcero 3a 1Ba roaa o0yyenns - 102 yueGHbIX yaca.



COAEP)KAHHUE YUYEBHOI'O KYPCA

10 KJIACC

[IpsiMbie 1 1J1I0CKOCTH B NpOCTpaHCTBe

OcHoBHble  MOHATHS  cTepeomMeTpuu.  Touka, mpsMas,  IUIOCKOCTb,
npocTpancTBo. lloHATHe 00 aKCHOMATHYECKOM [OCTPOEHMH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHH U CICACTBHUS U3 HUX.

B3anMHoe pacronoxkeHne NpsiMbIX B NPOCTPAHCTBE: IlepeceKarolinecs,
MapajjienbHble M CKpeuMBarolvecs mnpsamble. [lapannenbHOCTh NpsSMbIX U
UIOCKOCTEH B MpPOCTPAHCTBE: Mapallie/ibHble MpsMble B IPOCTPAHCTBE;
MapajiebHOCTh TPEX MPSAMBIX; Mapa/iIe]bHOCTb MPSMOM M IJIOCKOCTH. YTIJbl C
COHANpAB/ICHHBIMU  CTOPOHAMH; yrojl MeKIy MNpsSMbIMM B MPOCTPAHCTBE.
[lapannensHocTs  muockocTeii: napaJujieJibHble JIOCKOCTH; CBOHCTBA
Mapa/ulebHbIX  mockocTed. [lpocTeiie npocrpaHcTBeHHble (UIYPbI  Ha
[IOCKOCTH: TeTpasap, KyO, napajuiesiennune/1; mocTpOeHHE CEYEHHH.

[TeprieHanKyI9pHOCTD MPSIMOM M MIOCKOCTH: MepreHIUKYISpHbIe NpsMbIe B
IPOCTPpAHCTBE, IMpsAMbIE TMapajljiejibHble W MepHeHAUKYJISIPHbIe K TJIOCKOCTH,
IPU3HAK TMEPNEHAUKYISPHOCTH TMpPSIMOM M IJIOCKOCTH, TeopemMa O MpsiMOU
MEPIEHANKYISIPHON TIOCKOCTH. YTUIbl B MPOCTPAHCTBE: YroJd MEKAy MPAMON |
[VIOCKOCTBIO;  IABYIPAHHBIH  yroJi, JIMHEWHBIH yroj JABYrpaHHOro  yria.
[TeprieHANKY AP M HAKIOHHbIE: PACCTOSHUE OT TOUKHM J0 [IOCKOCTH, PAcCTOSHHE
OT  MNpsSMOH 10  TJIOCKOCTH,  MpOeKUMs  (QUIYypbl  Ha  IJIOCKOCTb.
[leprienuKyIapHOCT  MIOCKOCTEH:  NpU3HAK — MepPreHIMKYJISAPHOCTH  JBYX
niockocteit. Teopema o Tpéx neprneHaANKyIspax.

MHuororpanHukH

[lonsite MHOrorpaHH1Ka, OCHOBHBIE 3JI€MEHTbl MHOIOIMPAHHMKA, BhIMYKJIbIE
M HEBBIMYKJIbIC MHOTOTPAHHUKH; pa3BEépPTKa MHOrorpaHHuka. [1pusma: n-yrosjpHas
MpU3Ma; TpaHU U OCHOBAHHUS IMPHU3MBI; MpsiMasi U HaKJIOHHAs MPU3MbI; OOKOBas M
oJaHas [TOBEPXHOCTh [IPU3MBI. [Tapannenenunen, NPSIMOYIOJIbHbIH
napanjenenunea v ero cpoicrsa. Ilupamuaa: n-yronpHas nupamuia, rpaHd H
OCHOBaHHME MUpaMH/Ibl; OOKOBas U MOJIHAs TOBEPXHOCTH MUPAMHIbL; TPABHIIbHAS H
yCed€HHas mnupaMuaa. DIeMeHTbl TMpH3Mbl M NHpamMuabl. |lpaBHiibHbBIE
MHOTOrpaHHUKH: MOHATHE MPAaBUIIBHOIO MHOIOIpaHHMKA; NpaBUJIbHAs IpU3Ma U
NpaBHIIbHAsE MUpaMMIA; [paBHJIbHAs TpeyrojibHas NHpaMHaa M TMPaBUIbHbIN
TeTpasap; KyO. IlpeacTtaBieHne o MpaBHIbHBIX MHOrOTPAHHHKAX: OKTadp,
Aozexkasap v ukocasap. CevyeHus MPU3MbI U THPAMHU/IBL.

CHMMETpHSi B IPOCTPAHCTBE: CHMMETPHS OTHOCHTENBHO TOYKH, MPSIMOIA,
MJIOCKOCTH.  DJIeMEHThl  CHMMMETPUM B NMpamuaax, napajieienurne/ax,
NPaBUJIbHBIX MHOTOIpaHHHUKaX.



BeryncieHre  571eMEHTOB  MHOrOrpaHHMKOB: péGpa, AMaroHalM, YTJIBL.
[lnouans GOKOBOH MMOBEpXHOCTH M MOJIHOI MOBEPXHOCTH MNPSIMON TPU3MBI,
UIOlaak OCHOBaHMH, TeopeMa O OOKOBOH MOBEPXHOCTH MpPAMOH MPU3MBL.
[Tnowans GokoBOH MOBEPXHOCTH ¥ MOBEPXHOCTH MPaBUJILHOM TMHPAMHIbI,
TeopeMa o rmiomaau yceuy€HHoW nupamuiabl. [loHsTe 06 00bEMe. OOBEM
MUPaMM/Ibl, IPU3MBI.

[Tono6uele Tema B mnpoctpanctBe. COOTHOLIEHUS MEXKy IUIOLIAJSIMHU
MMOBEPXHOCTEH, 00bEMaMH MO100HBIX Tell.

11 KJIACC

Tesa Bpamenus

[lmnuanpuyeckas MOBEPXHOCTb, oOpasyroliue LMJIMHIPHYECKON
[TOBEPXHOCTH, OCh LWIMHAPUYECKOH IOBEPXHOCTH. LlunuHap: ocHOBaHus M
OOKOBasi MOBEPXHOCTb, 0Opasylollas M OCh; MUIOL@AAb OOKOBOH H MOJHOI
MOBEPXHOCTH.

Konuueckas noBepxHocTb, 06pasylolme KOHHYECKOM [MOBEPXHOCTH, OCh H
BEpLINHA KOHHYeCKOH noBepXxHocTH. KoHyc: ocHOBaHHWe W BeplunHa, obpasyloiias
M 0Ch, mjowanb OOKOBOM M MOJHOW MOBEPXHOCTH. YCEUEHHbIH KOHYC:
oOpasyloliie 1 BbICOTA; OCHOBaHHS U OOKOBas [TOBEPXHOCTb.

Cdepa u wap: nentp, pamuyc, auamerp; Miomanb MOBEPXHOCTH chepsl.
B3aumuoe pacrnionoxkenue cdepbl i MI0CKOCTH; KacaTelbHas MIOCKOCTh K chepe;
MJI011a/1b cepsl.

M3obpaskeHue Tes BpalleH s Ha MIIOCKOCTH. Pa3BEpTKa LIMIMHAPA 1 KOHYCA.

KoMOWHauuu  Ten  BpalleHHs M MHOrOrpaHHMKOB. MHOIOrpaHHHK,
ONHCaHHBIA OKOJIO chepbl; cdepa, BrMCAaHHAss B MHOTOTPAHHHK, WIH TeJoO
BpallleHUsI.

[onsite 06 06Béme. OcHOBHbIE cBOlicTBa 06BEMOB Tesl. Teopema 06 06bEMe
[IpAMOYIOJIbHOTO napajienenunesa M ciaeacTBus u3 Heé. OObEM ULHIMHJpA,
KoHyca. O0bEM 1wapa u riouanb cdhepsl.

[lono6ubie Tena B mpocrpanctBe. COOTHOIIGHHS MeEXKAY —IUIOLIALSMHU
MOBEPXHOCTEH, 00BbEMAMU MOJOOHBIX TeJl.

Ceyenuss umamMHApa (nmapaaienbHO M MEPHEeHJUKYIIPHO OCH), CEUYEHMUS
KOHyca (MmapajiesibHOe OCHOBAHMIO M MPOXOJSIUEe uYepe3 BEeplLIMHY), CedeHHs
apa.

BekTopbl n koopauHaThl B npocTpancTBe

Bekrop Ha niockoctu i B npoctpanctse. CiokeHHe H BbIYUTAHHE BEKTOPOB.
YMHOKeHHe BeKTopa Ha 4nci10. Pasnoxkenue BeKTOpa 1o TPEM HEKOMILIAHAPHbIM
BekTopaMm. [lpaBuno mnapamnenenunena. PemeHuwe 3ajau, CBSI3aHHBIX  C
IPUMCHEHUEM TMpaBWJI JAEHCTBUH ¢ BekTopaMu. llpsMoyrosibHas cucTeMa



KOOpAMHAT B npoctpaHcTBe. KoopaunaTel BekTtopa. [lpocTteiimme 3amaum B
KoopauHatax. Yron mexay Bektopamu. CKaisipHoe NpOM3BeIeHHEe BEKTOPOB.
Bbluucinenue yrioB Mexay NpsMbIMH U ILI0CKOCTSIMH. KoopanHaTHO-BeKTOpHbBIH

METO/1 NTPH pellIeHUH FCOMETPUYECKHUX 3aj1ad.



[IJIAHUPYEMBIE PE3YJbTATHI
JIMMHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE  pe3ylbTaTbl OCBOEHHS MPOrPAMMBbI y4yeOHOro npeamMerta
«MatemaTHiKa» XapakTepH3yroTes:

I'pazknanckoe BocnuTanue:

COPMHUPOBAHHOCTBIO IPAKIAHCKOI MO3MIIHK 00YYAIOLIErocs Kak aKTHBHOIO
U OTBETCTBCHHOrO 4jeHa POCCHHCKOro oOlIecTBa, IMpejCTaBICHHEM O
MaTeMaTHYECKUX OCHOBaX ()YHKLMOHUPOBAHHS PA3IMYHBIX CTPYKTYp, SBIEHHIA,
IPpOLCNYp TIpa)kAaHCKOro oofuiectBa (BbIOOPBI, ONpPOCHl M Mp.), YMEHHEM
B3aUMO/JICHCTBOBATL C COLMAIbHBIMH MHCTHTYTAMH B COOTBETCTBHH C HX
(GyHKUMSIME ¥ Ha3HAUYEHHEM.

[TaTpuoTHyeckoe BocnuTanue:

C(hOPMHPOBAHHOCTBIO POCCHIICKOI rpaXKIaHCKOM MI€HTUYHOCTH, YBaKEHUS K
[IPOLJIOMY W HacCTOSILIEMY POCCHHCKONH MAaTeMaTHKH, IEHHOCTHLIM OTHOLLIEHHUEM K
AOCTHKEHHUSAM POCCHHCKMX MaTeMaTHKOB H POCCHICKON MaTeMaTH4yecKoil LLIKOIbI,
K HCIIOJIb30BAHHIO ITUX JOCTHKEHMH B JPYrMX HaykaX, TEXHOJIOrHsX, chepax
3KOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOT0 BOCITHTAHHS:

OCO3HaHUEM JIyXOBHBIX LEHHOCTEH pPOCCUICKOro Hapo/a;
COPMHPOBAHHOCTBIO ~ HPABCTBEHHOIO  CO3HAHMS, JTHYECKOrO  [OBECHHS,
CBA3AHHOIO C NMPAKTHYECKUM NMPUMEHEHHEM JIOCTHKEHHH HaYKH M JIeATEIbHOCThIO
Y4EHOr0; 0CO3HAHHEM JIMYHOTO BK/IaJa B IOCTPOEHHE YCTOMUMBOrO By 1y11ero.

JcTeTHYeCKOe BOCIIHTAHHE:

JCTETHYECKMM OTHOLICHMEM K MMpY, BKJIHOYAs 3CTETHKY MaTeMaTHYEeCKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1a4, peLIeHHUH, pacCyKJAeHUM;
BOCIPUUMYHBOCTBIO K MaTEMaTHYECKUM aCMeKTaM pas3jIMuHbIX BUIOB HCKYCCTBA.

®uszHyeckoe BOCIIUTAHHE:

C(OPMHUPOBAHHOCTBIO YMEHHS TNPUMEHATh MaTeMaTHYeCKHe 3HAHHS B
MHTEpecax 3710pOBOTo M Oe30nmacHoOro odpasa Ku3HH, OTBETCTBEHHOTO OTHOLLIEHUS
K CBOEMY 3/I0pOBbIO (310pOBO€ MHUTaHHE, COANTAHCHPOBAHHBIH PEXUM 3aHATHI U
OTZBIXA, peryysipHas (pusuueckast akTHBHOCTH); (PM3HIECKOr0 COBEpLIEHCTBOBAHMS,
MPH 3aHATUSX CTIOPTHUBHO-0310POBUTEIIBHOM JI€ATEIIbHOCTDIO.

TpynoBoe BocnuTanue:

FOTOBHOCTBIO K TpYyZIy, OCO3HAHHEM LIEHHOCTH TPYAOJIIOOHS; MHTEPECOM K
PasinyHBIM  chepam  npodecCHOHANBHON  AESTENbHOCTH,  CBSI3aHHBIM  C
MaTeMaTHKOH M e€ MpPUIOKEHHSIMH, YMEHHEM COBEpIIATh OCO3HAHHbIH BBIGOP
Oyayuleii mnpodeccud W peaqn3oBbIBATH COOCTBEHHbIE >KH3HEHHBIE [JIAHBI;
FOTOBHOCTBIO M CMOCOOHOCTBIO K MareMaTH4eCKOMY  0Opa3oBaHUIO |



CamMo00pa3sOBaHUI0 HA MPOTSKEHWH Beeif KHU3HH, FOTOBHOCTHIO K aAKTUBHOMY
YHaCTHIO B PCLICHHHM MPAKTHYECKHUX 3a/la4 MaTeMaTHYECKON HANpaBIeHHOCTH.

IKOJIOrHYEeCKOE BOCTIHTAHHE:

CHOPMHPOBAHHOCTBIO JKOJOTHYECKON KYJIBTYpbI, MOHUMAHMEM BJIMSHUS
COLUHATLHO-OKOHOMHYECKHUX MPOLECCOB HA COCTOSIHWE TMPUPOIHON M COLMATBHOMN
CpCelbl,  OCO3HaHMEM  TJI00AIBbHOrO0  XapakTepa HKOJOTMYECKMX  IpoblieMm;
OPHEHTALMeH Ha NPUMEHEHHe MaTeMaTHYeCKMX 3HAHMH JUIS pelleHHs 3a1ad B
00NlacTH  OKpykKaiolleii Cpeabl, MIAaHMPOBAHHMS MOCTYIKOB M OLEHKH HX
BO3SMOKHBIX IMOC/IC/ICTBHI /1711 OKpYIKatoLleii cpeibl.

LleHHOCTH HAYYHOTO MO3HAHHUS:

CDOPMHPOBAHHOCTBIO MHPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  Da3BUTHA HAayKM M  OOILECTBEHHOW [pPAaKTUKH, MOHMMaHHUEM
MAaTeMaTHYeCKOH HayKH Kak cgepbl 4eloBeYecKOW [esTelbHOCTH, ITAloB ed
PasBHTHS W 3HAYMMOCTH JUIS Pa3BUTHS LIMBH/IM3ALMM; OBJIAZCHUEM S3bIKOM
MaTeMAaTHKH M MaTeMaTHYECKOH KyIbTypOoi KaK CpejCTBOM [03HAHMS MHPa;
FOTOBHOCTBIO OCYILECTBIISATH MPOEKTHYIO M HMCCJIe0BATENbCKYIO JEATebHOCTh
HHMBHYaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

MertanpemMeTHble pe3yabTaThl OCBOEHHS nporpaMMbl y4eOHOro npeamera
«Maremartuka XapakTepU3yIOTCS OBJIaIEHHEM YHUBEPCATbHBIMH
RO3HABAMENbHOIMU  OCUCMBUAMU,  YHUBCPCANOHOIMU — KOMMYHUKAMUEHIMU
detucmeusmu, YHueepcatsHuIMuU PeVAAMUBHBIMU OCUCMEUAMU.

1) Vuusepcaronvie  nosmasamenvusie oelicmeus, obecnevusaom
popmuposanue 6azoevix kocHUMUEHBIX npoyeccoe odyuarowuxcsi (0ceoeHue
Memoooe HNO3HAHUA OKp}’.)ICGK)M{G«?O Mupa, Hpuweuem:e NAOcUHECKUX,
UCC008AMENbCKUX ONEPayUll, yMeHUll pabomamep ¢ ungopmayueii).

ba3oBble Jloruyeckue aeiicTBus:

* BBIIB/ISITH M XapaKTepPH30BaTh CyLIECTBEHHbIE MPU3HAKH MaTeMaTHUECKUX
OOBEKTOB, MMOHATHUNA, OTHOLIEHUI MEXKy MOHATUIMHU; (HOPMYJIUPOBATH
ONpENECICHUsA  MNMOHATHH, YCTaHABIMBATh  CYIIECTBEHHBIH  MpPHU3HAK
KIacCU(UKALIMK, OCHOBAHHUS 175 00OOIIEHUS M CpaBHEHMS, KPUTEPHUH
MPOBOJIMMOr0 aHajnsa;

* BOCNPUHMMATH, (QOpMyIHMpOBaTE M  NpeoOpa3OBbIBATh  CYKIACHHUS:
YTBEpPAHUTEJIbHbIE W OTpHULIATE/IbHBIC, €JMHHUYHbIC, YacTHble WU OOILIHe;
YCJIOBHBIE;

* BBIIBIATL  MareMaTH4YecKMe  3aKOHOMEPHOCTH, B3aMMOCBSI3H 7
POTHBOPEYUst B (hakTax, JIaHHBIX, HAOMIOJEHHSAX M YTBEPKICHUSX;
lpe/1araT KPUTEPHUH IS BBISABJICHUS 3aKOHOMEPHOCTEH U MPOTHBOPEYMIA;



* /CJaTh BbIBOJBI C HCIOJIb30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W
MHAYKTHBHBIX YMO3aK/IIOYEHUH, YMO3aK/IFOYEHHH 110 aHATOTHH;

* IIPOBOJMTH CaMOCTOSITE/IbHO JI0Ka3aTesbCTBa MaTeMaTHYECKUX
YTBEPKJICHUH (NPAMBIE U OT MPOTHBHOTO), BBICTPAUBATh apryMeHTALHIO,
[IPUBOJIMTE TPUMEPbl W KOHTPIPUMEPLI; OOOCHOBLIBATH COOCTBEHHbBIE
CYJIEHUS U BbIBOJIBI;

* BBIOMpaTh cnocob peruenus ydyeGHON 3amaunM (CPaBHUBATH HECKOJIBKO
BAPUAHTOB peILIEHUs, BbIOMpaTh HauboIee MOAXOMSIIMH € YYETOM
CaMOCTOSITEJIbHO BbIJE€JICHHBIX KDUTEPUEB).

basosble nccienoBareabckue aeiicTBus:

* HCINOJb30BATH BOINMPOCHI KaK MCCJIEI0BATEIbCKUM UHCTPYMEHT MO3HAHMS;
hopmyIMpoBaTh BONPOCHL, (GHKCHPYIOLLIHE NPOTUBOpeYHe, Mpodiemy,
YCTaHaBlIMBaTh ~ MCKOMOE W JaHHOe, (OpPMHPOBATH  THIIOTE3Y,
apryMeHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

e IIPOBOJMTH CaMOCTOSATEILHO CIUIAaHUPOBAHHBIH IKCMIEPUMEHT,
MCCJICNIOBAHHE 110 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro
O0beKTa, SBJIEHMS, IPOLECCa, BHIABICHHIO 3aBHCHMOCTEH  MEXKILy
00beKTaMHU, ABIEHUAMH, POLIECCAMH;

* CaMOCTOSATEIBHO (POPMYIMPOBATH OOOOLLIEHHUS W BBIBOJBI MO Pe3ysibTaTaM
MPOBEAEHHOr0 HAO/II0EHHS, MCCIIeI0BaHHs, OLEHHBATh JOCTOBEPHOCT
MOJyYeHHBIX Pe3yJIbTaTOB, BHIBOJIOB H 0000LIEHHIA;

* [IPOrHO3MPOBATh BO3MOXHOE pa3BUTHE MpolEecca, a TaKKe BbIIBUrATb
MPEATOIOKEHHS O €r0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ nundopmaumneii:

* BbUABIATH AeUUMTB MHOOPMALMH, TaHHBIX, HEOOXOAMMBIX /Ul OTBETA
Ha BONIPOC U JUIS pelleHHs 3a/1auH;

* BbIOMpaTh  WHQOPMALMIO M3  HCTOYHHKOB  PA3IHYHBIX  THIIOB,
AHATU3MPOBATh, CUCTEMATH3UPOBATL U MHTEPIIPETHPOBATH MH(OPMALIHIO
Pa3IMYHBIX BHI0B U (OPM MpeICTaBICHUS;

* CTPYKTYpHUPOBaTh HH(MOPMALMIO, MPEACTABIATL €€ B pa3IMuHbIX GopMax,
WJITOCTPUPOBATh rpauyeCcKi;

* OLEHUBATh Ha1€KHOCTh UH(pOpMaLH1H o CaMOCTOSITEJIbHO
chopMyTMPOBAHHBIM KPUTEPHUSIM.

2)  Vhusepcanvnvie KOMMYHUKAMUBHbIE  OClcmEUs, 00ecneyusarom

chopmuposannocmes coyuansHbix HaBbIKOE 0BYHAIOUUXCA.

Obmennue:

* BOCHPUHUMATL MW  (GOPMYIMpPOBATH CyXkKIEHHS B COOTBETCTBUH C
YCJIIOBUAMH M LeJISIMH OOLUEHHS]; ICHO, TOUYHO, TPAMOTHO BBIPa’KaTh CBOIO



TOYKY 3pEHHSA B YCTHBIX M IUCBMEHHBIX TEKCTaxX, /aBaTh IMOSCHEHHS 110
XOZly pelICHHUS 3a/1a41, KOMMEHTHPOBATH MMOJYYEHHBINH pPe3yIbTar;

B X0JIe 00CY XK /IeHHMS 3a/1aBaTh BONIPOCHI 10 CYIIECTBY 00CYkKIaeMOil TEMBI,
MpOOIIeMbI, PelllaeMOil 3a/1au, BbICKA3bIBATH HIEH, HALICTEHHbIE HA TOUCK
PCLICHHUSA; COMNOCTABIATH CBOM CYXKACHHS C CYXKIECHHAMH JIPYTHX
YYaCTHUKOB AMajora, oOHapyKUBaTh pa3IHYHe W CXOJACTBO MO3ULMIL; B
KOPPEKTHOH (opme pOopMYTHPOBATH pa3HOTIACHS, CBOM BO3PAKEHHS;
MPEACTABIATL  pe3y/lbTaThl  peIleHHs  3aJa4M,  JKCIEPUMEHTA,
MCCIICIOBAHMS,  MPOEKTA;  CAMOCTOSATENILHO  BBIOMpaTh  (opmar
BBICTYIIJIEHHUSA C yUETOM 3a/1a4 Npe3eHTaLuH U 0COOCHHOCTEH ayAMTOPHH.

CorpyanuuectBo:

3)

[IOHUMATh M MCMONIb30BaTh  [pPEUMYyIeCTBA  KOMAHAHOM W
MHJIMBUlyalIbHOW pabOThI MPH pellieHHH YyueOHbIX 3a/1a4; IPUHAMATh 11eb
COBMECTHOH JI€ATEIbHOCTH, [UIAHMPOBATh OpPraHMW3allii0 COBMECTHOI
paboThl, pacrpenesTh BUibl paboT, 10roBapuBaThes, 06CYKIATE npouecc
U pe3ysbTaT padoThl; 00001IaTh MHEHHS HECKOIbKUX JIFOJICH:
y4acTBOBaTh B IPYMIOBLIX (hopMax padOThI (00CYkaeHUs, 0OMEH MHEHHUIA,
«MO3rOBBbIC IITYPMBD» M HHbBIE); BBINOJHATE CBOK 4YacTh pabOThI U
KOOPDAMHUPOBATb CBOM JICHCTBUSL C JIDYTMMHM 4j€HAMH KOMAaH/Ibl;
OLICHHBATh Ka4yeCTBO CBOEr0 BKJaja B OOIIMH MPOAYKT MO KPUTEPHSIM,
ChOopMyJIMPOBAHHbBIM y4aCTHMKAMHU B3aHMOJICIHCTBHS.

Vuusepcanvnoie  pecyasmuenvie  Oeticmeus, obecneyusarom

popmuposanite cmbic106bIX YCMAHOBOK U HCUSHEHHBIX HABBIKOE TUUHOCHIIL.
Camooprauunzauus:

COCTaBJIATS IJIaH, aJITOPUTM PELLEHUs 3a/1a4, BbIOMpATh CI10CO0 pelleHus
C y4ETOM UMEIOLIMXCS PECYPCOB U COOCTBEHHBIX BO3BMOKHOCTEI,
apryMEHTHUPOBATh U KOPPEKTHPOBATh BAPHAHTBI PELIEHUH ¢ Y4ETOM HOBOI
HHpOpMaLIHK.

CaMOKOHTPOJIb:

BlaZieThb  HAaBbIKAMH  [1O3HABATe/bHOH peduieKCHH KaKk  OCO3HaHMS
COBEPILACMbIX JACHCTBHH M MBICIUTENILHBIX MPOLIECCOB, UX PE3YJILTATOB;
BJIaZeTh  CrocoOaMH  CaMOINPOBEPKH, CAMOKOHTpOJIS — Ipoliecca M
pe3yJibTaTa peleHUs] MaTeMaTHYEeCKON 3a/1auu;

NPEeABUACTb TPYAHOCTH, KOTOpPble MOTYT BO3HMKHYTH TMpH peLICHHH
3a71a4d, BHOCHTb KOPPEKTHBbI B JESATEJbHOCTH HAa OCHOBE HOBbIX
OOCTOSITEIbCTB, JAHHBIX, HAMCHHBIX OLINOOK, BbIsBJIEHHbIX TPYHOCTEH;
OLICHMBATBL COOTBETCTBHE pe3yJibTaTa LEJIH M YCIOBHUSIM, OOBICHSTH
MPUYHHBI TOCTHIKEHUS HIIM HEJOCTHIKEHHS pPe3yJIbTaTOB HESATE/ILHOCTH,
HaxXOo/MThb OLIKOKY, 1aBaTh OUEHKY NPHOOPETEHHOMY OTTHITY.



INPEJAMETHBIE PE3YJIbTAThI
10 KJIACC

OnepupoBats NOHATHAMH: TOUKA, npsiMas, MJ0CKOCTb.

[IpuMeHATh aKCHOMBI CTEpeOMeTpHM M CJIEJACTBUS M3 HHUX NpU pelIeHUU
FeOMETPUYECKHUX 3aj1ay.

OnepupoBaTh MOHSTHAMM: NAPAIEIbHOCTD U NEePIEeHAUKYISIPHOCTD MPSIMbBIX
U INTOCKOCTEH.

Knaccupuumposars B3aumuoe pacrosnoxenue NpSAMBIX M TJIOCKOCTEH B
MIPOCTPAHCTRE.

OnepupoBath MOHATHAMM: JBYIPAHHBIN] yroja, I'paHd ABYTPAHHOIO Yyria,
pedpo JBYrpaHHOro yria; JHHEHHbI YToJl ABYIpaHHOrO yrija; rpajaycHas Mepa
ABYTPAHHOIO yrja.

OnepupoBarth MNOHATHAMH: MHOIOTPAHHHK, BBINMYK/IbIH W HEBBINMYKJIbIH
MHOTOIPaHHHMK, 3JIEMEHTbl MHOTOIPaHHHKA, NPaBUJIbHbIH MHOTMOIPaAHHHK.

PacrosnaBath OCHOBHbIE BM/IbI MHOTOMPaHHHKOB (mMpaMuaa; MpuU3Ma,
NPAMOYTOJIbHBIN Napaienenunes, ky6).

Knaccupuumposats  mMHororpanuuky, BbIOHpast OCHOBaHH$ JU1S
KIaCCH(QUKALMK  (BBIMYK/Ible M  HEBbITYKIIble MHOTOIPaHHUKH; TpPaBHJIbHbIE
MHOT'OIpaHHHUKH; NIPSAMbIC U HAKJIOHHBIE TPU3MbI, Napaljiesenue/ibl).

OneprpoBaTh MOHATHAMM: CEKYIIAst [IIOCKOCTh, CEYEHHE MHOI'OIPaHHUKOB.

OOBACHATH MPHHLMIIBI IOCTPOECHHS CEUEHHIT, MCTIONB3YS METOL CJIe/I0B.

CTpOUTb  CeyeHHS MHOTOIPAaHHHKOB METOAOM  CJ€IOB,  BBINOIHSATH
(BBIHOCHBIC) TUIOCKME YePTekU W3 PUCYHKOB TPOCTBIX OOBEMHBIX (DUryp: BHI
CBEpXy, cOOKy, CHHU3Y.

Peluats 3a1aun Ha HaxokaeHHe reOMeTPHYECKHX BENTHUMH M0 obpazuaMm WiH
AITOPHTMaM, T[PUMEHssSE HW3BECTHbIC AaHAIMTHYECKHE METOJbl IPH peLIEHHH
CTAHIAPTHBIX MaTEMAaTHYeCKHUX 3a/lay Ha BBIYHCIICHHE PACCTOSHUN MEXIY JABYyMs
TOYKaMH, OT TOYKM 10 MpsMOH, OT TOYKH JO I[UIOCKOCTH, MEXIY
CKPeLLHBAIOIIUMHUCS TTPSIMBIMH.

Pelare 3a71aun Ha HAXOXK/I€HHE reOMETPUYECKUX BEITHUYUH 110 o0paszLaM Uiu
IFOpUTMaM, TNPHUMEHSsSE H3BECTHbIE AaHAJIUTHYECKHE METOHbl IPH peLIeHHH
CTAaHAApTHBIX ~ MATEMAaTHYEeCKHX  3a/lad Ha  BbIYMCIIEHHE  YIJIOB  MEKIY
CKPCLUMBAIOUIMMHUCS  MPSAMBIMH, MeXKAYy TMpSMOH M  IJOCKOCTBIO, MEXKIy
[JIOCKOCTSIMM, JIByIPaHHbBIX yTJIOB.

Bbruncssite 00bEMbI M MIOILIATH [TOBEPXHOCTEH MHOTIOIPaHHUKOB (IpU3Ma,
MMpaMKHaa) ¢ [pUMEHeHHeM  (OpMYJ; BBIYMCIATH COOTHOLIGHHMS  MEKILY
MJIOLA/IIMK MOBEPXHOCTEH, 00bEMAMHU MOJOOHBIX MHOIOIPaHHUKOB.



OrnepupoBath MOHSTHAMH: CHMMETpHS B POCTPAHCTBE;, LEHTP, OCb H
[UIOCKOCTE CUMMETPHHM; LICHTP, OCh U MJI0CKOCTh CHMMETPHH (BUTYPBI.

WM3Bnekath, npeoGpa3oBbiBaTh M MHTEPIPETHPOBAaTh MHPOPMALIMIO O
TPOCTPAHCTBEHHBIX r€OMETPHYECKHX (Urypax, MpeACTaBIeHHYIO Ha yeprexkax H
PUCYHKaX.

[TpumeHsTs reomerpuyeckue (GakThl s pelueHUs CTepEeOMETPHYECKHX
3ajat, NMpearonaraloliMX HeCKOJIbKO IAaroB pellieHusl, eCili yCIOBUS TPUMEHEHHS
3aJ1aHbl B ABHOH (opme.

[IpumensTs  npocreiiime  nporpammmbie CpeacTBa M JJIEKTPOHHO-
KOMMYHHKALMOHHbIE CHCTEMbI [IPH PELLICHUH CTEPEOMETPHUECKUX 3a/1aH.

[TpMBOAMTL MpUMeEpbl MaTeMaTHYeCKHX 3aKOHOMEPHOCTEl B npupoae H
KU3HH, pacIio3HaBaTh NMpOsiBIEHHE 3aKOHOB FeOMETPUH B HCKYCCTBE.

[IpumensTs nosydyennble 3HaHus Ha mpakTHKe: aHaJIM3UPOBATh peajlbHble
CHUTYallMu W NPUMEHATh W3y4YEHHbIE TOHATUS B IPOLIECCE IIOMCKA pelleHHs
MaTeMaTH4YeCKH  CHOPMYIHPOBAHHON  MPOOIEMbl, MOJEINPOBATh  pPeajbHbIe
CHTYallun Ha sA3bIKE TCOMETPHM, MCCIeJ0BaTh [OCTPOEHHbIE MOJAEIH C
HCITOJIb30BAHUEM reOMETPUYECKUX MOHATHH U TeopeM, annapara aareGpbl; pelaThb
MPaKTHHUCCKHUE 3a/1a4H, CBA3AHHbBIE C HAXOXK/IEHHEM IeOMETPUYECKHUX BETHUYHH.

11 KIIACC

OnepupoBaTh MOHATHSAMH: LMIHHAPHYECKAS MOBEPXHOCTb, 0Opa3zyoLIne
UMITMHAPHYECKOH — MOBEPXHOCTH;  LWIMHAD;  KOHMYeckas  [OBEPXHOCTb,
00pasyiolMe KOHHYECKOI MOBEPXHOCTH, KOHYC; cepuieckasi mOBEpXHOCTb.

PacniosnaBath Tena Bpaenus (unmunmp, KOHYycC, cdepa u 1ap).

OOBsCHATE CNOCOBBI MOTYYeH s Tell BpallieHH s,

Knaccudpunumposars B3anMuoe pacrnonoxkense chepbl U MI0CKOCTH.

OriepupoBaTh NOHATHSIMMU: 11APOBOI CErMEHT, OCHOBAHME CErMeHTa, BbICOTA
CEIMEHTa; LIapOBOH CJIOH, OCHOBAHME IIIAPOBOIO CJIOS, BBICOTA IIAPOBOIO CIIOS
LIAPOBOH CEKTOP.

Bbruncaste  oO6béMbl M niomamm  mosepxHocTeH  Ten BpaLLEHHS,
FCOMETPUYECKHUX TeJl ¢ TPUMEHEHHEM (HOpMY.I.

OrnepupoBarh  MOHSTHAMM: MHOIOTPAHHHK, BIHCAHHbBIH B chepy u
OMHCAHHBIH OKONMO cdepbl; chepa, BrHMcaHHAs B MHOTOIPAHHHK HJIH  TeJO
BpaLLEHHS.

Bbruncnsars cootHomenus Mexy miomansmu MOBEPXHOCTEeH U 00BEMaAMHM
MOJIOOHBIX TeJl.

M3o0pakath nsydaemsie ¢Gurypsl ot PYKH M C IIpUMEHEHHUEM IPOCTbIX
HEPTEKHBIX HHCTPYMEHTOB.



BbinosiHaTh (BBIHOCHbIE) NIOCKHE YepTekH U3 PHCYHKOB IPOCTBIX 00bEMHBIX
uryp: Bua cepxy, c60Ky, CHH3Y; CTPOHTH CeUEHHS Tell BpalLleHHSI.

W3Bnexkatb, uHTepnpetnpoBats u Mpeodpa3oBbIBATH  MHPOPMALMIO O
MIPOCTPAHCTBEHHBIX reOMETPHYECKHX (DUIYpax, NPeJCTABNEHHYIO HA YepTexkax U
PHCYHKaX.

Onepuposats nousiTHEM BEKTOP B POCTpaHCTBe.

Beimonuate  peiicTBus  crioxkenus BEKTOPOB, BbIYUTAHUS BEKTOPOB U
YMHOKCHUS BEKTOPA HA YHCII0, OObACHSATH, KAKUMU CBOWCTBAMM OHM 0011410,

[IpumensaTs npasuio napanienenunena.

OneprpoBath NOHATHSIMMU: 1€KAPTOBBI KOOPAHHATHI B POCTPAHCTBE, BEKTOP,
MOZYIb  BEKTOpA, paBeHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YrOJ MENIy
BCKTOpaMH, CKaIApHOE NPOU3BeIeHHE BEKTOPOB, KOJUIHHEAPHbIE H KOMIIIAHAPHbIE
BEKTOPBI.

HaXoauTs cymmy BEeKTOPOB M MpOM3Be/IeHHE BEKTOPA HA YHCIIO, YTOJ1 MEXAy
BCKTOpamH, — CKalspHOE MPOM3BEJCHHE, paCKJIalbiBaTh BEKTOp MO JIBYM
HCKO.HJ'IHHeaprlM BEKTOpam.

3ajaBaTh MJIOCKOCTh ypaBHEHHEM B €KapTOBOii CHCTeMe KOOpJMHAT.

[lpumensite reomerpuueckue ¢akThi a1s peweHus CTepPeOMeTPUUYECKHX
3ajat, NpeAnonaraoliX HECKOIbKO 11aroB PelieHH s, €CJIU yCJI0BHS MPUMEHEHHS
3a1aHbl B IBHOI (hopme.

Pewate mpocreiitme reomerpuueckue 3amaun mHa NpUMEHEHHe BEKTOPHO-
KOOPJMHATHOT'O METO/1A.

Peliath 3anauu Ha j10Ka3zaTenbcTBO MareMaTHUeCKMX OTHOUIGHHH M
HaXOKACHHE F€OMETPHUYECKHUX BEJIMYMH 110 00pa3laM MK aropuT™MaM, pUMeHss
M3BCCTHBIC METO/IbI IPH PELUEHUH CTAaHIAPTHBIX MaTEMAaTHYECKHX 3a/1a4.

[TpuMensTs  npocreiilume  nporpaMmHsle  cpeacTBa W I1EKTPOHHO-
KOMMYHHKALMOHHBIE CHCTEMBI ITPU PELIEHHH CTEPEOMETPUYECKUX 3a/1a4.

[lpuBoiuTh npuMepsl MaremaTHYecKHX 3aKOHOMEpHOCTeH B npupojae H
KM3HH, pacIio3HaBaTh MpOsiBIEHHE 3aKOHOB FeOMETPHUH B HCKYCCTBE.

anMeHHTb [TOJIY4YEHHbIC 3HaAHWUS Ha NpaKTHKe: aHaJIu3HpOBaTh peajibHbIC
CUTYalUHu M [TIPUMEHSATb HU3YUYCHHBIC TIOHSATHUA B [poHecce IOHCKa pelIeHU
MATeMaTHYECKH  CPOPMYIMPOBAHHON  NPOGIEMBI, MOJCIHPOBATH  peasbHbIE
CATYyalUMH Ha A3bIKe TEOMETPHH, MCCIIe0BaTh MOCTPOEHHbIE MOAETH C
HCII0JIB30BaHUEM FCOMETPUYECCKHUX [TOHATHH U TeopeM, arrnapara a.nre6pb|; pelIaThb
[TPaKTHYCCKHUE 3a/1a4H, CBS3aHHbIE ¢ HAXOXK/ICHHEM IeOMETPUUECKUX BETHYHH.
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YYEBHO-METOANYECKOE OBECIEYEHUE
OBPA3OBATEJIbHOI'O IMMPOLIECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIbI VIS YYEHUKA

* Maremaruka: anre6pa 1 Hauaa MaTeMaTHYECKOTO aHATH3a, TEOMETPHSI.
I'eomerpus, 10-11 knaces/ Atanacsau JI.C., Bytysos B.®., Kanomues C.B. u

Apyrue, AKUHOHepHOe 001ecTBO «M31aTe1bcTBO «I'IpocBerienue»
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