MOSICHUTEJIBHAS 3AITUCKA

Pabouas mporpamma yuebHoro Kypca «I'eomerpus» 6a30BOro ypoBHs sl 00y4arOLIHXCS
10-11 kmaccoB pa3paboraHa Ha ocHOBe PDenepanbHOro rocyAapCTBEHHOIO 00pa30BATEILHOIO
CTaHJapTa CpenHero oomero odpa3oBaHUs, C YUYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUIA,
OPEIbABISEMBIX K MaTeMAaTUYeCKOMY OOpa30BaHUIO, U TPAJUIMKA POCCHHCKOTO 0Opa30oBaHMUS.
Peanmmzanuss  mporpaMmbl  oOecnieyMBaeT — OBJIQJICHHE  KIIOYEBBIMH  KOMIICTCHIMSMH,
COCTaBJISIFOIIMUA OCHOBY JUIS CaMOpa3BUTHS M HENPEPHIBHOTO 00pa3oBaHMUs, LEIOCTHOCTD
OOIEKYIBTYPHOTO, TMYHOCTHOT'O ¥ ITO3HABATEIBHOTO PA3BUTHS JIMYHOCTH O0yYarOIIIXCS.

HEJIU N3YUYEHUSA YYEBHOT'O KYPCA

BaxHocTh y4eOHOro Kypca T€OMETpHHM Ha YpPOBHE CpPEIHEro OO0IIero oOpa3oBaHHA
00yCIJIOBJIEHa NPAKTUYECKOM 3HAYMMOCTBIO METANPEAMETHBIX W IPEIMETHBIX PE3YJIHTATOB
00y4YeHHsI TEOMETPUH B HANpaBICHUU JMYHOCTHOTO PA3BUTUSA OOydaromuxcs, GOpMHPOBAHUS
(YHKIIMOHAJIBHONH MaTeMaTU4eCKOH TPAMOTHOCTH, W3YUYCHHS IPYTHX YYEOHBIX IMCIHUIUIVH.
PazButne y oOydvaromiuxcsi NMPaBUJIBHBIX IPEICTABICHUH O CYIIHOCTH W IPOUCXOKICHUU
TCOMETPUYCCKUX aOCTPaKIMi, COOTHOIICHUH PEAIbHOTO M HJCAILHOIO, XapaKTepe OTPAXKCHHS
MaTeMaTHYECKOW HAYKOH SIBIICHHH W MPOIIECCOB PEAIbHOTO MUpPA, MECTE FEOMETPUHU B CHCTEME
HayK M pOJIM MATEMAaTUYCCKOIO MOACIMPOBAHUA B HAYYHOM IIO3HAHHMU W B IIPAKTUKC
crocoOcTByeT (OPMHPOBAHUIO HAYYHOTO MHPOBO33PCHHS YyYAIIMXCS, a TakKe KadecTB
MBIIIJIICHUA, H€O6XOI[I/IMI)IX AJIg aganTalui B COBPEMCHHOM 06HI€CTB€.

['eomeTpus sBIsICTCS OMHUM M3 0a30BBIX IPEIMETOB HA YPOBHE CPEAHETO OOIIero
0o0pa3oBaHus, TaK KaK OOECIIEYMBAECT BO3MOXKHOCTh HM3YYCHHs KaK JUCIHUIUIMH €CTECTBEHHO-
HAYYHOH HAIPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jloruueckoe MbIILUICHHE, (OPMHUPYEMOE TPU H3YYCHHU OOYYAFOIIUMUCS TOHATHHHBIX
OCHOB TE€OMETPUM M TOCTPOCHHH IIETIOYKH JIOTMUYECKUX YTBEPKICHUH B XOJe PpEeUIeHHUS
TEOMETPUUECKUX 3aJlay, YMEHHE BBIABUTAaTh M OIMNPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO
HCIOJIB3YIOTCA TpPH PCHICHHUH 3adad €CTCCTBCHHO-HAYYHOI'O IHHWKJIA, B YaCTHOCTU M3 KypcCa
bu3uku.

YMeHne OpueHTHPOBATHCS B MTPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00IACTIX
NeSITeTIbHOCTH YesioBeka. OpueHTalusi 4eI0BeKa BO BPEMEHU U MPOCTPAHCTBE — HEOOXOAMMOE
YCIIOBUE €0 COLUAIBHOTO OBITHSA, (hOpMa OTPAKEHHS OKPYKAIOIIEr0 MUPA, YCIOBUE YCIIEITHOTO
MO3HAHUS u AKTUBHOTO npeoOpa3oBaHus JEHCTBUTEIILHOCTH. OnepupoBanue
MPOCTPAHCTBEHHBIMH 00pa3amMu OO0BEANHSIET pa3HbIe BUJbI YU€OHON U TPYIOBOM JEATEIHHOCTH,
ABISETCS OIHUM U3 TPO(ECCHOHATBFHO BaXXHBIX KAauecTB, IOITOMY akKTyallbHa 3ajaua
dbopMupoBaHUS Y 00YUAIOIIUXCSI TPOCTPAHCTBEHHOTO MBIIIJICHUS KaK Pa3HOBUIHOCTH 00Pa3HOTO
MBIIIJICHUS — CYHIECTBCHHOTO KOMIIOHCHTAa B IIOATOTOBKE K HpaKTI/I‘ICCKOﬁ ACATCIIBHOCTHU 110
MHOI'MM HaITPpaBJICHHUAM.

Ilens ocBoeHUs MporpaMmMbl yaeOHOTO Kypca «I 'eomeTpus» Ha 6a30BOM YPOBHE 00yUEHUS
— o0meoOpazoBaTebHOE M OOIIEKYJIBTYPHOE pPa3BUTHE OOydYaroIuXcs udepe3 obecreueHue
BO3MOXXHOCTH MPUOOPETEHUS U HCIOIH30BAHUS CUCTEMATHUYECKUX T€OMETPUYECKUX 3HAHUU U
JIeicTBU, cienn(UUHBIX TEOMETPUHU, BOZMOKHOCTH YCIICIITHOTO MPOI0JDKEHUST 00pa3oBaHUs 1O
CHEIHUAIBHOCTSIM, HE CBS3aHHBIM C MPUKJIAJHBIM HCIIOIH30BAaHHEM F€OMETPHH.

[Tporpamma 1o reomMeTprn Ha 6a30BOM YpOBHE ITpeTHa3HAUEHA IS 00YJaIOIIIXCS CPEIHEH
IOIKOJIBI, HE€ HWCIBITBIBABIINX 3HAYHUTCIIbHBIX 33pr21HeHPII>i Ha YpPOBHE OCHOBHOI'O 061]_[61"0
obpazoBanus. Takum oOpazom, oOydaromuecs Ha 0a30BOM ypOBHE JOKHBI OCBOUTH OOIIHE
MAaTEMAaTUYCCKUE YMCHHSA, CBA3AHHBIC CO CHeHI/I(i)I/IKOﬁ reoMEeTprun U HeO6XO}II/IMBIe 151 )KU3HU B



COBpeMEHHOM obmecTBe. Kpome 3TOro, OHM MMEIOT BO3MOYKHOCTh U3YyUUTh T'€OMETpUI0 Ooiiee
riyOOKO, €clii B JajbHEHIIEM BO3HUKHET HEOOXOJAWMOCTh B T€OMETPHUECKUX 3HAHUSAX B
npodeCcCHOHATBLHOMN 1eATETbHOCTH.

JIOCTIKEHHE eI OCBOCHHUS IPOTPaMMBbl 00ECTIEUNBACTCS PELICHUEM COOTBETCTBYIOLIHX
3aznad. [IpuopurteTHbIMU 3a7jauaMu 0CBOeHUs Kypca «l'eomerpun» Ha 6azoBoM ypoBHe B 10-11
KJ1accax sIBJISIFOTCSL:
(GopMHpOBaHUE MPEACTABIECHUS O T'€OMETPUU KaK 4aCTH MUPOBOM KyJIBTYpbl U OCO3HaHHUE €&
B3aMMOCBSI3H C OKPY>KaIOLIMM MUPOM;
(GopMHpOBaHUE NPEICTABICHUS O MHOTOTPAaHHMKaX M Telax BPALICHHUA KaK O BaKHEHIIMX
MaTEMaTUYECKUX MOJIENSAX, TO3BOJISAIOLIUX ONKCHIBATh U U3y4YaTh Pa3HbIC SIBICHUS OKPY KAIOILIETO
MUDA;
dopMupoBaHHE YMEHHUsS paclO3HaBaTh Ha YepTekaxX, MOJENIX U B peaJbHOM MHpe
MHOTOTPaHHUKU U T€jla BpalleHMUS,;
OBJIQJICHUE METOJIaMH PELICHUs 3aJjay Ha IMOCTPOEHUS Ha M300pa)KEHUSAX MPOCTPAHCTBEHHBIX
duryp;
(dopMHpOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATUSMM O MHOTOTPAaHHUKAX M Telax
BpALEHUS U X OCHOBHBIMU CBOWCTBaMH;
OBJIaJICHUE AITOPUTMAaMH PELIEHUSI OCHOBHBIX THUIIOB 33/1a4; (GOpMHUpPOBAHHE YMEHHUS POBOJIUTH
HECJIOKHBIE JI0Ka3aTeIbHbIE PACCYKICHUS B X0/I€ PELIECHHs CTEPEOMETPUUECKUX 3ajiad U 3aj1ay ¢
IIPAKTUYECKUM CO/ICPKAHUEM;
pPa3BUTHE WHTEJUIEKTyaJIbHbIX U TBOPYECKUX CIIOCOOHOCTEH OO0ydYaroIIMXcsl, IMO3HABATEIbHOU
AKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUI, KpUTUYHOCTH MBILIUICHUS;
dopmupoBaHue  (QYHKUIMOHAIbHOM  I'pDAaMOTHOCTH, PEJIEBAHTHOM TIE€OMETpUM:  yMEHHUE
pacrio3HaBaTh POSIBICHUS TEOMETPUUYECKUX TOHATUH, 00bEKTOB M 3aKOHOMEPHOCTEH B peaIbHbIX
KU3HEHHBIX CHUTyalMsIX W TpU HU3YYEHUM JIpyrMX Y4yeOHBIX TNPEAMETOB, IPOsBICHUS
3aBHCUMOCTEHl M 3aKOHOMEPHOCTEH, (OpMYJIMpPOBATh MX Ha S3bIKE TN€OMETPUU M CO3/aBaTh
F€OMETPUUECKUE MOJIETH, NMPUMEHSATh OCBOEHHBIM TI'€OMETPUUYECKHUH ammapar i pelleHus
MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4, UHTEPIIPETUPOBATh U OLICHUBATD MTOJIyYE€HHBIE PE3YJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPaMMBbl SIBJISIETCS BKIOYEHHE B KYpC CTEPEOMETPHH B
Hayaje ero U3y4eHus 3a/ay, peliaeMblX Ha YPOBHE MHTYUTHUBHOIO MO3HAHUS, U ONPEAEIEHHBIM
o0pa3oM oOpraHu3oBaHHas paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO M
IPOCTPAHCTBEHHOI'O  MBIIUICHHS, CTHUMYJUPYET MpPOTeKaHWEe WHTYUTUBHBIX IPOILIECCOB,
MOTHUBUPYET K JaJlbHEHIIeMy U3yYEHUIO MTpeIMeTa.

[Ipeamourenue oTHaéTcss HAIVIAAHO-KOHCTPYKTUBHOMY MeTOAy OOyuYeHHs, TO €cCTb
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-NPAKTUYECKOU
JeSITeNIbHOCTH. Pa3BruTHE MPOCTPAHCTBEHHBIX NMPEACTABICHUH Y yUallIUXCsl B Kypce CTepeOMETpUN
MPOBOAMTCA 3a CUET pELIeHUs 3aJad Ha CO3JaHHe MPOCTPAHCTBEHHBIX 00pa30oB M 3ajady Ha
OlepUpOBaHUE MPOCTPAHCTBEHHBIMU oOpa3amu. CoznaHue obpaza MPOBOAUTCA C ONOPOM Ha
HarJsIHOCTh, @ ONIEpUPOBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHUS OT HAIJITHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COAECpKaHUS.

OcHoBHBIE coxepkarenbHble JuHUM Kypca «l'eomerpum» B 10-11  kmaccax:
«MmuororpanHuku», «IIpsMbie U MI0CKOCTH B MpOCTpaHCTBe», «Tena BpameHus», «Bekropsl u
KOOpJIMHATHI B IPOCTpaHCTBE». POPMUPOBAHUE JOTHUECKUX YMEHUH pacipeiesiieTcsi He TOJIbKO
MO0 COJEp)KaTeIbHBIM JIMHUSIM, HO M TI0 TrojaM OOy4YeHHs Ha YPOBHE CpEIHEro oOIIero
o0Opa3oBaHwUs.



Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJabTaTaM OCBOCHHSA
paboueil mporpaMmebl, pacrpeeiaEHHbIM 0 TogaM 00yUeHHsl, CTPYKTYPHUPOBAHO TaKUM 00pazom,
4TOObl  OBJAJCHHE T'C€OMETPUYECKUMH  TOHATHSAMH M HABBIKAMH  OCYIIECTBIILIOCH
IIOCJIEZIOBATENIBHO M IIOCTYNATEIbHO, C COOJIOJCHMEM NPUHIUIA IPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKIIIOYAINCH B OOIIYI0 CUCTEMY T€OMETPUYECKUX NPEACTABICHUN 00yJYaromuxcs,
pacmmpss ¥ yriyossist e€, o0pa3yst IpOYHbIE MHOXKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIJTIAHE

Ha u3yuenue reomerpun orBoauTCA 2 yaca B Heaento B 10 kmacce u 2 yaca B Henemno B 11
KJ1acce, BCero 3a JiBa roga oOyueHust — 136 y4eOHBIX 4acoB.

OcHoBHOW (GopMOIT opraHu3aluu 00pPa30BATEIBLHOTO IMpoIecca SIBISIETCS  YPOK.
[IporpaMmma MoeT OBITh pealiu30BaHa C TNPUMEHEHHEM JJICKTPOHHOTO  OOYYCHUS,
JUCTAHIIMOHHBIX O00Pa30BATENbHBIX TEXHOJIOTHHA IyTEM OpTaHMU3alMd  00pa30BaTEIbHON
JIEATEILHOCTH B DJICKTPOHHON MH(GOPMAIITMOHHO-00pa30BaTeIbHON Cpejie.

PabGouas mnporpamma paspaboTaHa C Y4YeTOM HAI[MOHAJbHBIX, PETHOHAIBHBIX U
STHOKYJBTYPHBIX 0coOeHHOocTel YenssonHckon 001acTu.

Texymuii KOHTPOJIb U MPOMEXKYTOUHASI aTTECTAIUsl OCYIIECTBISIOTCS B COOTBETCTBUU C
«ITonoxenuem o dhopMax, MEePUOAUYHOCTH, TOPSAKE TEKYIIEro KOHTPOJS U MPOMEKYTOUHOMH
arrecranuu odydaromuxcss MAOY «COII Ne 14 r. YensOuHCKa.

COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHA cTepeoMeTpur. Touka, psMas, IMI0CKOCTh, MpocTpaHCcTBO. IloHsaTHE
00 aKCMOMaTHYECKOM MOCTPOCHUHU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3auMHOe pacrionoxeHue NpsMbIX B IIPOCTPAHCTBE: MEPECEKAIOIIMECH, MTapalIeIbHbIE U
CKpemuBampmuecss npsaMsle. llapamnenbHOCT NpPAMBIX M INIOCKOCTENM B MPOCTPAHCTBE:
MapaJulebHbIE NPSIMBIE B IPOCTPAHCTBE; IMAPAIUIEIBHOCTh TPEX NPSIMBIX; MAPaJUIEIBHOCTH
IpPSIMOM M IUIOCKOCTH. YTJbl C COHANPABICHHBIMH CTOPOHAMH; YIOJI MEXKIy NpPSIMBIMH B
npoctpaHcTBe. [lapanienbHOCTh  TUIOCKOCTEW:  MapajulesibHble  IUIOCKOCTH;  CBOMCTBA
napaieNbHbIX m1ockocTel. [Ipocreiime npocTpaHCcTBEHHbIE (PUTYPBI Ha MIIOCKOCTU: TETPAdIp,
KyO, mapajjienenurnes;; IoCTPOeHUE CeYeHu .

IlepneH AUKyYIAPHOCTD IPSIMOU U IIJIOCKOCTH: NIEPIIEHAUKYIIIPHBIE IPSMBIE B IPOCTPAHCTBE,
IpsIMBIE MAapaJUICNIbHBIE U NEPHEHAUKYJISPHbIE K IIOCKOCTH, NPU3HAK IMEPHEHIUKYISAPHOCTU
MPSAMOM U IJIOCKOCTH, TEOPEMA O IPSIMON NTEPIEHANKYIISAPHON IUIOCKOCTH. Y TJIbI B IPOCTPAHCTBE:
YIroJa MEXAy NPsSMOM M IIJIOCKOCTBIO; JIBYTPAHHBIA YIOJ, JIMHEWHBIA yrojd JBYTPaHHOTO yrija.
IlepneHuKyIsp U HaKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOU 10
IUIOCKOCTH, TPOEKUUs (PUrypbl Ha IJIOCKOCTh. [leprneHauKyIsipHOCTh MJIOCKOCTEN: MpPU3HAK
NEPHEHAUKYIISIPHOCTH ABYX IIIOCKOCTER. Teopema o TpéX nepreHuKyispax.

MHororpaHHuKu

IlonsiTME MHOIOTpaHHUMKA, OCHOBHBIE DJIEMEHTHl MHOIOIPAaHHUKA, BBIIYKIbIE U
HEBBIITYKJIbIE MHOI'OTPAaHHUKHU; pa3BEPTKa MHOrorpanHuka. Ilpusma: n-yronapHas npusMa; IpaHu
U OCHOBaHMS NMPHU3MBI; MIPsIMasi U HaKJIOHHAS MIPU3MbI; OOKOBAsi U MOJHAsI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, npsiMOYTrOJbHBIA MapaiIeNeNuUIea U ero cBorcra. [Iupamuaa: N-yroiapHas



nupamMuja, TpaHU W OCHOBAaHHWE NUpaMHUAbl; OOKOBas W TIOJHAs TOBEPXHOCTh ITHMPAMU/IBI;
npaBujbHAsE W YyCEU€HHas MUpaMUJa. OJIEMEHThl Mpu3Mbl M nupamunbl. [IpaBuiibHBIC
MHOTOTPAaHHUKH: TMOHSTHE IMPABUIBHOIO MHOTIOTPAHHMKA; NMPaBWJIbHAS MPHU3MA U IMPaBUIIbHAA
NUPaMHUJIA; PABUIIbHAS TPEYTOIbHAS TMPAMHK/Ia M IPABWIILHBIN TeTpadap; KyO. [IpeacraBnenue o
MpaBUJIbHBIX MHOTOIPAHHUKAX: OKTadIp, OACKasAp U ukocadap. CeueHust Ipu3Mbl U MUPaAMUJIbL.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCHTEIBHO TOYKH, MPSIMOM, IJIOCKOCTH.
DJIEeMEHThl CHMMETPHUH B MUPAMUIAX, MapajlieJenuneaax, MpaBuiIbHbIX MHOTOTPaHHHUKAX.

Brruucienue »neMeHTOB MHOTOTPAHHHUKOB: péOpa, AuaroHanu, yribl [Lmomans G0OKoBOM
MOBEPXHOCTH M TIOJIHOM MMOBEPXHOCTH MPSMOU MPU3MBI, TUIOIIAIb OCHOBaHHUH, TeopeMa 0 O0KOBOM
MOBEPXHOCTH MpsiIMO mpu3Mbl. [lmomans G0KOBOI MOBEPXHOCTH M MOBEPXHOCTH IMPABHIBHON
MUPAMHUIBI, TEOPEMa O TUIOIIAIN Yceu€HHOU mupamuabl. [Torstre 06 00péme. OOBEM mupamMuibl,
MIPU3MBI.

[Tonobupie Tema B mpocTpaHcTBe. COOTHONIICHUS MEXAY IUIOMIAJISIMUA TOBEPXHOCTEH,
00BEMaMu ITOJOOHBIX TEIN.

11 KJIACC

Tesa BpameHust

[{unuHapuueckas MOBEPXHOCTh, OOpasylollyde IMINHIPUYECKON IOBEPXHOCTH, OCh
LIWIMHJpUYECKOl nmoBepxHocTu. L{unmuap: ocHOBaHUS M OOKOBasi IOBEPXHOCTh, 0Opa3ytouias u
0Cb; IJIOIab OOKOBOW M MOJHOW MOBEPXHOCTH.

Konnueckasi mMOBEpXHOCTb, 00pa3yromue KOHUYECKOH IOBEPXHOCTH, OCb W BEpIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: OCHOBaHHME M BepIlIMHA, OOpasyrolas M OCh; IJIOLIAIb
OOKOBOH W TIONHOM MOBEPXHOCTHU. YCEUEHHBIN KOHYC: 0Opasylollue M BBICOTA; OCHOBaHUS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: LEHTp, paadyc, TUAMETp; IUIOMIAb MOBEpXHOCTH cdepbl. B3aumuoe
pacrnoioxeHue cepsl U TNIOCKOCTH; KacaTelbHas TUIOCKOCTh K cdepe; TUIoIaas chepsl.

N306paxenHue Ten BpalleHus Ha INI0CKOCTH. Pa3BépTka HUIMHApa U KOHYca.

KoMmOuHanmu Ten BpaleHus W MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHCAHHBIA OKOJIO
cdepsl; cdepa, BIMCaHHAs B MHOTOTPAHHUK, UJIH TEJIO0 BpallleHUsI.

[Tonsitue 006 o00béMe. OcHOBHBIE CcBoOiicTBAa 00BEMOB Ten. Teopema 00 oO0BEME
MPSIMOYTOJIBHOTO MapaijieNnenumneaa u cieacTsus usz He€. O0bEM nunuuapa, konyca. O0bEMm mmapa
U TUIOMIA b ChepBhl.

[Tonobupie Tema B mpocTpaHcTBe. COOTHOIIEHHS MEXAy IUIOMIAAIMU TMOBEPXHOCTEH,
00BEMamMy MOJOOHBIX TET.

Ceuenust mwmmHApa (MAapaUIeIbHO ©  TEPIEHAUKYJISAPHO OCH), CEUYEHHUs KOHyca
(mapannenbHOe OCHOBAHUIO U MPOXO/SIIEe Yepe3 BEPILNHY ), CEUeHHUs 1Iapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha rIockocTH U B pocTpaHcTBe. CII0KEHNE U BBIYUTAHNE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha uMclio. Pa3nokeHne BeKTOpa MO TpEM HEKOMIUIAHAPHBIM BekTopaM. lIpaBuio
napauienenunena. Pemenue 3aaay, CBA3aHHBIX ¢ IPUMEHEHUEM IIPABUII IEUCTBUI C BEKTOPAMHU.
[IpssMmoyronbHas cucrema KoopauHaT B mpocTpaHcTtBe. Koopaunatsl Bektopa. Ilpocreiimiue
33/1aud B KOOpJAMHATaxX. YToid Mexay BekTopamu. CKalsipHOE NPOU3BEIACHUE BEKTOPOB.
Brruucnenune yrioB MeXIy OpSIMBIME M TIIOCKOCTSMH. KOOpIHMHATHO-BEKTOPHBIN METOA MpH
pEeIIeHNN T€OMETPUUYECKUX 3a/1ay.



INIJTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE PE3yJbTaThl OCBOCHHUS MMPOrpaMMBI y4eOHOro mpenMera «MareMaThkKa
XapaKTEePU3YIOTCS:

I'paxknanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAKIAHCKOM MO3UIMU OO0yyaromierocss Kak akTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOro OOIIECTBa, MPEACTABICHUEM O MaTEMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3UYHBIX CTPYKTYp, SBIEHUH, NpOIEeayp TpakJaHCKOTO oOliecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aHMOJCHCTBOBATh C COLMAJIbHBIMA HHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

IlaTpuoTHyeckoe BoCIMTAHUE:

c(OPMHPOBAHHOCTHIO POCCUIHCKOM IPaskJaHCKON UACHTUYHOCTH, YBaXKECHHUS K MPOLIOMY U
HACTOALLEMY POCCHICKON MAaTEMATUKH, LIEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHUAM POCCUNUCKUX
MaTE€MaTUKOB U POCCUIICKOM MAaTeMAaTHYECKOM IIKOJIbI, K MCIOJb30BaHUIO 3TUX JOCTHXKEHHUM B
JIpYruX HayKaX, TEXHOJIOTHUAX, chepax SIKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHEM JYyXOBHBIX IIEHHOCTEH pOCCHIICKOro Hapoaa; c(hopMHPOBAHHOCTHIO
HPaBCTBEHHOTI'O CO3HAHMS, 3TUUECKOTO MOBEICHUS, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH)KCHUN HAyKH U JIEATEIbHOCTHIO YUEHOTO; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOWYIMBOTO Oy IyIIEro.

JcTeTHYeCKoe BOCIIUTAHME:

3CTETUYECKUM  OTHOIIEHHMEM K  MHUpPY, BKIIOYas  3CTETUKY  MAaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJau, pEIIeHUH, pacCykICHUN; BOCIPUUMYUBOCTHIO K
MaTE€MaTUYECKUM aCleKTaM pPa3jInyHbIX BUJOB UCKYCCTBA.

Du3uyecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHS IPUMEHATh MaTEMaTHUYECKIE 3HAHUS B HHTEPECAX 3/I0POBOTO
u Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0pPOBBIO (310pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHSATUN U OTABIXA, PETyJsipHas (U3UYecKasi aKTHBHOCTH);
(bu3IEeCcKOro COBEPIIICHCTBOBAHMUS, npu 3aHATHUAX CIIOPTHUBHO-03/I0POBUTEIILHON
JeSTeTbHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TpPYAY, OCO3HAaHHEM IIEHHOCTH TPYIOJIOOUS; MHTEPECOM K Pa3TUYHBIM
chepam mpodhecCHOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUITIOKEHUSIMHU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BBHIOOP Oynyleil mpodeccun u peaan3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIC TUIAHBI; TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTEMaTHYECKOMY OOpa30BaHUIO H
caM000pa30BaHMIO HA TPOTSHKEHUU BCEH )KU3HU; TOTOBHOCTHIO K aKTHBHOMY YUaCTHIO B PEIICHUN
MPaKTUYECKHX 3a/1a4 MAaTEMaTHIECKON HAITPABICHHOCTH.

JKO0JIOrHYeCKOe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO HIKOJOTMUYECKON KYyJIbTYypbl, MOHUMAHUEM BIHUSHHUS COLMATHHO-
HSKOHOMHUYECKHUX MPOLIECCOB HA COCTOSHUE MNPUPOJHONW U COIMAIBHOW CpeAbl, OCO3HAHUEM
I00AaNbHOTO — XapakTepa JOKOJOTHMYECKUX  MpoOJieM; OpUEHTalWe Ha  MpUMEHEHHE
MaTeMaTHYECKUX 3HAHWUW JJISl PEIIeHUs 3a7ay B 00JIACTH OKPYIKAIOIIEH Cpelbl, MIaHUPOBaHUS
MOCTYTIKOB ¥ OIIEHKH WX BO3MOXKHBIX TIOCTIEACTBUMN TSI OKPYKAIOIIEH CPEIbl.

IleHHOCTH HAYYHOTO MO3HAHUA:

c(hOpPMUPOBAHHOCTHIO MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW M OOIIECTBEHHOM MPAKTHKW, TOHUMAaHUEM MaTEeMaTHYECKON HAyKH Kak cepbl



YEJIOBEYECKON JEATENBHOCTH, dTAllOB €€ Pa3BUTHA M 3HAYMMOCTHU Ul Pa3BUTHs LIMBHIIN3ALNN;
OBJIAICHUEM SI3BIKOM MAaTEMAaTUKHU U MATEMATUYECKOM KyJIbTYpOH KaK CpEJCTBOM ITI03HAHUS MUPA;
TOTOBHOCTBIO OCYULIECTBIIATH IPOEKTHYIO U UCCIIEN0BATEIBCKYIO NEATEIBHOCTh UHIUBUTYJIbHO
U B IpyIIIIE.

METAINPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yJbTaThl OCBOCHUSI POTrpamMMbl yueOHOro mpeameTa «MaremaThka
XapaKTepU3yITCs OBJIaJICHUEM YHUBEPCATbHBIMU HO3HABAMENbHBIMU OeUCEUIMU,
VHUBEPCANILHLIMU —~ KOMMYHUKAMUBHBIMU — OCliCMBUAMY, — YHUBEPCANbHLIMU — pPecyIsimUeHbIMU
oelicmeusmu.

1) Vuusepcanvhvie nosnasamenwvhole oeticmsus, obecneuusaom Gopmuposanue 6a306bix
KOZHUMUBHBIX NPOYECCO8 00YyUarwuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCaAlowe20 Mupd;
npuUMeHeHUe 102ULEeCKUX, UCCIe008amMeNbCKUX Onepayull, ymeHutl pabomams ¢ ungopmayueti).

Ba3oBble Jioruueckue eiicTBUA:

BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKU MAaTEMaTHYECKUX OOBEKTOB, MOHATHUH,

OTHOIICHUNA MEXIy MOHATUAMH; (OPMYIUPOBATH OINpPEACNCHUs MOHATHI; yCTaHABIUBATh

CYILLIECTBEHHBIA MPHU3HAK KJIacCU(PHUKAIIUN, OCHOBAHUS ISl 0000IIEHUSI U CPAaBHEHUS, KPUTEPUU

POBOIUMOTO aHAJIN3a,;

BOCIIPUHUMATh, (OPMYJIUPOBAaTH W NPEOOPA3OBBIBATH CYXKJACHHS: YTBEPAUTEIbHBIC U

OTpUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIINE; YCIIOBHEIC,

BBISBJISITH MATEMATUYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TIPOTUBOpEYHsI B (haKTax, NaHHBIX,

HAOMIOJICHUSAX U YTBEPXKICHUSX; MpejaraTh KpUTEPUH AJIs BBIABICHUS 3aKOHOMEPHOCTEH U

MPOTHUBOPEUHNIL;

JIeNiaTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JAEAYKTHUBHBIX M HHIYKTHBHBIX

YMO3aKIIOYeHH, YMO3aKIIFOUEHUH 110 aHAIIOTUH;

MPOBOAMUTHL CAMOCTOSTENBHO OKA3aTENbCTBA MATEMAaTHYECKUX YTBEPKICHHH (TpsMble M OT

MPOTUBHOTO), BBICTpAWBaTh ApPTYMEHTAIUIO, TIPUBOIAUTH MPUMEPHl H  KOHTPIPUMEPHI;

000CHOBBIBATh COOCTBEHHBIC CY)KICHHSI H BHIBOJIBI;

BbIOMpaTh crnoco0 pemieHust yd4eOHOW 3a/iadyu (CpaBHUBATh HECKOJIBKO BapHAHTOB pEILIEHUS,

BBIOMpaTh HAHOOJIEeE TIOXOISIINN C YIETOM CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTEPUEB).
ba3oBble ucciienoBaTebCKUe 1eHCTBUA:

MCIIONIb30BAaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA HWHCTPYMEHT MO3HAHUSA;, (HOpPMyIHpPOBAThH

BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHe, MpoOiIeMy, ycCTaHAaBIUBAaTh HCKOMOE U JaHHOE,

dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

MIPOBOJIUTH CAMOCTOSITENIEHO CIUTAHUPOBAHHBIM SKCIIEPUMEHT, HCCIIEOBAHNE 110 YCTAHOBJICHUIO

0COOEHHOCTEH MaTeMaTH4ecKoro OOBEKTa, SIBJICHHS, MPOIECCa, BBIIBICHHIO 3aBHCHMOCTEH

MEXTy 00BEKTaMH, SBIICHUSMH, IIPOIICCCAMU;

CaMOCTOSITENTFHO (OPMYITHUPOBaTh OOOOIIEHWST W BBIBOABI IO pe3yJbTaTaM IPOBEIEHHOTO

HaAOIIO/ICHUSI, UCCIIeIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYCHHBIX PE3YyJIbTaTOB, BBIBOJOB U

0000I1IEHHI;

MPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE IMPOIlECCa, a TaKKe BBIIBUTaTh MPEATOIOKEHUS O €ro

pPa3BUTUU B HOBBIX YCIIOBHUSX.

PabGora ¢ undopmanmeii:

BBISBJIATH JACPUIUTH WH(OOPMAIMU, JAaHHBIX, HEOOXOAMMBIX JJII OTBETAa HA BOMPOC M JUIS
peIICHUS 33]1a9H;



BbIOMPATh HH(OPMALIMIO U3 UICTOUHUKOB Pa3IMYHbIX TUIIOB, aHATU3UPOBATh, CHCTEMATU3UPOBATh
¥ MHTEPIIPETUPOBATh HH(OPMAIIMIO PA3IMYHBIX BUAOB U (POPM IMPEICTABICHHUS;
CTPYKTYpPHUPOBaTh WH(POPMALIMIO, MPEJCTABIATh €€ B pa3IMyHBIX (OpMax, HIUIIOCTPUPOBATH
rpaduvecKu;
OLICHUBATh HAAEKHOCTh HH(OPMAIMH IO CAMOCTOSATENIBHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.

2) VHnueepcanvhvle KOMMyHUKamugHwle Oelicmsus, 06ecneyusarom c@opmupo8anHoCnsb
COYUATILHBIX HABLIKOG 00YUAIOUJUXCAL.

Oo0menune:
BOCIIPMHUMATh U ()OPMYJIUPOBATh CY’KACHUS B COOTBETCTBUU C YCIOBHUAMH U LEJISIMU OOIIECHUS;
SCHO, TOYHO, TPAMOTHO BBbIpa)kaTh CBOIO TOUKY 3PEHMS B YCTHBIX U IMCbMEHHBIX TEKCTAX, 1aBaTh
MOSICHEHHUSI 110 XO/ly PELIEHHUs 3a/1a4i, KOMMEHTHUPOBATh MIOJyYE€HHBIN pe3yJIbTaT;
B X0/JI€ 00CY>KICHHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYX/1aeMOU TeMBI, IIPOOJIEMBI, peIIaeMon
3a/1a4M, BBICKA3bIBATh WJIEH, HALIEJICHHBIC HAa IOUCK PEIICHHUS; CONOCTABIATh CBOM CYXKIEHUS C
CYX/IEHUSIMH JIPYyTUX YYaCTHUKOB JMajiora, oOHapy>KMBaTh pa3jiMyUe U CXOJCTBO IMO3UIMI; B
KOPPEeKTHOH (opme hopMyIHpoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;
IPEICTaBISITh PE3ybTaThl PEIIEHUS 3aJaud, OKCIEPUMEHTA, HCCIEJOBAaHMs, IPOCKTa;
CaMOCTOSITENIHO BBIOMPATh (POPMAT BBICTYIUIEHUS € YUETOM 3ajiay MPE3EHTALUN U 0COOEHHOCTEH
ayJIMTOPHUH.

CoTpyaHn4ecTBo:
MOHMMATh U UCNOJIb30BaTh IPEUMYILIECTBA KOMAH/IHOM U MHAMBUAYAIbHON paOOThI IPU PELLICHUU
y4eOHBIX 3aJay; MPUHUMATh LEJb COBMECTHOH J€ATEIbHOCTH, IUIAHWPOBATH OpPraHU3aLUIO
COBMECTHOM paboThl, pacmpeneisTh BUIbl pabOT, JOoroBapuBaThbcs, OOCYXIaTh IMpOLECC U
pe3yiabTaT paboThl; 0000I1aTh MHEHUS HECKOJIBKUX JIFOCH;
y4acTBOBaTh B IPYMIOBBIX (hopmax paboTsl (00Cyxk1eHHs, 0OMEH MHEHHH, «MO3TOBBIE IUTYPMbD)
Y MHBIE); BBIMOIHATH CBOIO YacTh pabOThl U KOOPIMHUPOBATh CBOU JEHCTBUS C APYTUMHU YJIC€HAMU
KOMaH[Ipl; OLIEHMBAaTh KadyeCcTBO CBOEro BKJIaga B OOWMH NPOAYKT IO KPUTEPHSM,
c(OpMyJIHPOBAHHBIM YYACTHUKAMU B3aUMO/IEHCTBUS.

3) Vuusepcanvnvie pecynamuenvie oelicmsusi, obecneuusaiom opmuposane cMulCio8bIx
YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCTIU.

Camoopranusauus:
COCTaBJIATH IJIaH, AITOPUTM PELIEHUS 3aJ]auH, BBIOUPATh CIIOCO0 pEeIIeHUs ¢ yUETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapUaHThI pelIeHUH ¢ yu€TOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTpPOJIb:
BJIa/IETh HABbIKAMHU IO3HABATEIbHOM peQIeKCMH KaK OCO3HAHMS COBEPIIAEMbIX JEHCTBUH U
MBICITUTENIbHBIX TPOLIECCOB, UX PE3YJIBTATOB; BJIAJAETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS
Ipolecca U pe3yJsibTaTa pelieHHsl MaTeMaTH4eCcKol 3a/1auu;
MPEBUIETH TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTH [P PELLICHUU 33]1a4H, BHOCUTH KOPPEKTHUBBI
B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX, HAIEHHBIX OIIMOOK, BBISBICHHBIX
TPYAHOCTEN;
OLIEHUBATh COOTBETCTBUE PE3yJbTaTa LEIHU U yCIOBUSAM, OOBSCHATh MPUYMUHBI JOCTHKEHUS WU
HEJIOCTHKEHHUS Pe3yJIbTaTOB JIEATEIbHOCTH, HAXOUTh OIIUOKY, TaBaTh OLEHKY IPUOOPETEHHOMY
OTIBITY.



IMPEAMETHBIE PE3YJIBTATbBI

10 KJIIACC

OnepupoBaTh NOHATUAMH: TOUKA, NPsAMasi, INIOCKOCTb.

[TpyuMeHSTh aKCHOMBI CTEPEOMETPHUH U CIIEJACTBUS U3 HUX IPU PELICHUH T€OMETPUUYECKUX
3ajad.

OnepupoBaTh MOHATHSAMH: MapPAJICIIBHOCT, W MHEPHEHAUKYISIPHOCTh MPAMBIX U
IIJIOCKOCTEH.

KnaccuduimpoBaTs B3auMHOE pacloI0KEHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh NOHSATHSAMHU: JIBYTPAHHBIA YroJl, TpaHH JABYTPAaHHOTO yria, pedpo
JIByTPaHHOIO yTJja; JIMHEHHBIA yroJl ABYTPaHHOI'O YIJIa; FpayCHas Mepa JIByIpPaHHOIO yIja.

OnepupoBaTh MOHATHSAMHU: MHOTOTPAaHHHK, BBIMYKIIBIH M HEBBITYKJIBI MHOTOTPaHHUK,
3JIEMEHTHI MHOTOTPAHHUKA, TPABUIbHBI MHOTOTPAHHUK.

Pacnio3naBaTh OCHOBHBIE BH/bl MHOTOIPAHHUKOB (MHUpaMHAa; MpU3Ma, MPSIMOYTOJIbHBIH
napajuieNienunes, Kyo).

KnaccudumupoBaTe MHOTOIpaHHUKH, BBIOMpas OCHOBaHUS s KjiaccUpHUKAIUN
(BBIMTyKJIbIE M HEBBIMYKIbIE MHOTOTPAHHHKHU; TPABUIbHBIE MHOTOTPAHHUKH, MpPSIMbIE H
HAKJIOHHBIE IPU3MBI, TapajlIeICIUIIECb]).

OnepupoBaTh NOHATUSAMU: CEKYIIasi IUIOCKOCTb, CEYEHHE MHOTOIPAaHHUKOB.

OOBSICHATH NPUHLMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3YsI METOJL CIIE/I0B.

Crpouth cedyeHHs MHOTOTPAaHHUKOB METOJOM CJIEJIOB, BBIIOJHATH (BBIHOCHBIE) IJIOCKHE
YEepPTEXKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHHU3Y.

Perats 3a1aun Ha HAXOXKJEHHE T€OMETPUUECKIX BEJTMYHH 10 00pa3iiaM WK aJropuTMaM,
MPUMEHSISI U3BECTHBIE AHATMTUYECKHE METObl MPHU PEIICHUU CTAaHAAPTHBIX MATEeMAaTHUYECKUX
3a]a4 Ha BBIUMCIIEHUE PACCTOSIHUNA MEXIY ABYMS TOUYKaMHM, OT TOUKH JIO MPSMOM, OT TOUKH 10
IUIOCKOCTH, MEX/Ty CKPEIIMBAIOIIUMUCS NPSMBIMHU.

Pemats 3a1aun Ha HaX0XK/IEHHUE TEOMETPUUECKUX BEJIMYMH MO 00pa3laM WM ajJropuTMaM,
NpUMEHSST U3BECTHBIE AHAJUTUYECKHE METOJBI NMPH PEIICHUH CTAHIAPTHBIX MaTEeMAaTHYECKHX
3aad Ha BBIYHCICHHE YIJIOB MEXIY CKPEIIMBAIONIMMUCS TPSAMBIMHA, MEXIY MPSIMOH H
IJIOCKOCTBIO, MEXKY MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruucnate 00bEMBI M TIONIAIM TOBEPXHOCTEH MHOTOTPaHHUKOB (MpU3Ma, MUpamMuia) ¢
npUMeHeHHeM (pOpMyII; BBIYUCISITh COOTHOILIEHHS MY IJIOLIAIIMU TOBEPXHOCTEH, 00BEMaMu
NOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MHOHATHSAMM: CHMMETPUS B MPOCTPAHCTBE; ILEHTP, OChb U IJIOCKOCTb
CUMMETPUU; LEHTP, OCh U INIOCKOCTh CHMMETPHH (PUTYPHI.

W3Bnekarp, mpeoOpa3oBeIBaTh U MHTEPHPETUPOBATH MH(POPMAILMIO O MPOCTPAHCTBEHHBIX
reOMEeTpPUUECKUX UTypax, MPEACTaBIEHHYIO Ha YepTexax U pUCYHKax.

[IpumensTb reomerpuyeckue GakThl s pELIEHUS CTEPEOMETPUUYECKUX  3ajad,
IPENoiaraloiuX HECKOJIbKO IIaroB peIIeHUs, ecId YCIOBUS NMPUMEHEHHs 33/1aHbl B SIBHOU
dopme.

[TpuMeHsATh TpOCTEHIIME NPOrpaMMHBIE CPEJCTBA U DJIEKTPOHHO-KOMMYHHKAIIMOHHbIE
CUCTEMBI IIPH PEILIEHUHU CTEPEOMETPUUECKHX 3aa4.

[IpuBoauTH mpHUMEpPHl MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KU3HH,
pacro3HaBaTh MPOSIBIIEHHE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpyMeHsTh MOJydeHHbIE 3HAHUS Ha MpPaKTHUKE: aHAJIM3UPOBATh pealibHble CUTYyallUd U
NPUMEHSTh HM3yYEHHbIE TOHATHUS B  IMPOLECCe TMOKMCKAa pEIIeHHWs  MaTeMaTU4eCKU



chopMyIUpOBaHHON MPOOJIEMBI, MOJIEIUPOBATh pEabHBIE CUTyalldd Ha S3bIKE T'E€OMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJEIU C MCIOJIb30BAHHUEM T'€OMETPUUYECKHUX TMOHATUM U TEOpPEM,
anmapara aireOpsl; peniaTh NPakTHICCKUE 3aa9H, CBI3aHHBIC C HAX0XKJICHHEM FeOMETPHYSCKHUX
BEJTUYMH.

11 KJIACC

OnepupoBaTh NOHATUAMM: LMJIMHAPUYECKAsl IOBEPXHOCTh, 00pa3yolue HUINHAPUIECKOI
IOBEPXHOCTH; LMIMHJIP; KOHUYECKas IOBEPXHOCTh, 00pa3ylolye KOHMYECKOH MOBEPXHOCTH,
KOHYC; cpepruecKkasi IOBEpXHOCTb.

Pacno3naBate Tena BpameHus (IWIMHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTyYSHHS TEJI BPALCHHUS.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh NOHSTHUSIMHU: IIAPOBOM CETMEHT, OCHOBAaHME CETMEHTA, BHICOTA CEIMEHTA;
II1apOBOi1 CJI0HM, OCHOBAHHE IIAPOBOTO CJI0s1, BBICOTA IIAPOBOTO CJIOS; IIAPOBON CEKTOP.

Bbruuciate 00bEMBI U IUIOMIAN TTOBEPXHOCTEH TeJl BpallleHHs, F€OMETPUYECKUX Tel C
npUMeHeHHeM GopMyI.

OnepupoBaTh MOHATUAMHU: MHOI'OI'PDAaHHMK, BIMCAHHBI B cdepy U ONMCAHHBIA OKOJIO
cdepsr; chepa, BOECaHHAs B MHOTOTPAHHUK HITM TEJIO BPAIICHUSI.

BbI4uciaTh COOTHOIIEGHUS MEXKTy IIIOMIAIIMH TOBEPXHOCTEH U 00bEMaMH MOTOOHBIX TEJ.

N300paxkaTh u3ydaeMble (UTYpPBl OT PYKH M C TIPUMEHEHHEM IIPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) MJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTBIX 00BEMHBIX (DUTYD: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTh CEYEHHUS TeJl BPALICHUS.

W3BnekaTb, MHTEPIPETUPOBATh U MPEoOpPa30BbIBaTh MH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTprYecKuX (PUrypax, mpeacTaBICHHYIO Ha YepTeKaX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BoInonHATE 1EHCTBUS CI0XKEHUS BEKTOPOB, BHIYMTAHUS BEKTOPOB U YMHOKEHUS BEKTOpa Ha
YHCII0, 00BSACHATH, KAKUMH CBOMCTBAMHU OHHU 00J1a1at0T.

IIpuMeHATh paBUIIO MapasuIeNICNIIE A,

OnepupoBaTh NOHSTHUSAMHU: JEKApTOBBl KOOPAWHATHI B IMPOCTPAHCTBE, BEKTOpP, MOAYJb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIoJl MEXKIY BEKTOpPaMHM, CKaJspPHOE
IIPOU3BENICHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxoauts cymMMy BEKTOpOB M NIPOU3BEACHHUE BEKTOPA HA YUCIIO, YTOJI MEXAY BEKTOpaMH,
CKaJIIPHOE MPOM3BEEHUE, PACKIIAIbIBATh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh INIOCKOCTh YPaBHEHHEM B JIEKapTOBOI crcTeMe KOOpAUHAT.

[IpumensTh reomerpuueckue (akThl s PELIEHUs CTEPEOMETPUUYECKUX  3ajad,
MPEOoJIaraloliuX HECKOJBbKO IIaroB PEUICHUs, €CIU YCIOBUS NMPUMEHEHHS 3aJlaHbl B SIBHOMN
dbopwme.

Pemats mpocrelinmme reoMeTpuuecke 3a1a4l Ha IPUMEHEHUE BEKTOPHO-KOOPJAUHATHOIO
METO/a.

Pemate 3amaum Ha J0OKa3aTENbCTBO MAaTEMaTHYECKUX OTHOLIEHMM M HaXO0XJIECHUE
reOMETPUYECKUX BEJIMYMH MO 00pas3laM MM aJIrOpUTMaM, IMPUMEHsSI U3BECTHBIE METOABI IpU
pEIIeHNH CTaHIaPTHBIX MaTEMaTHUYECKHX 3aj1ay.

[IpumeHsTh MpocTEHIIMe MPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPHUUECKHX 3aa4.



[IpuBoauT, mNpUMEpPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOLE M KU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

IIpuMeHATH MONy4YEHHBbIE 3HAHUS Ha NPAKTUKE: AHAJIU3UPOBAThb PEABHBIC CUTYallUU U
IIPUMEHATh  W3Y4YEHHBIE IIOHATHS B  IIPOLIECCE IIOMCKA  PEIICHUS  MaTeMaTUYECKU
chopMyIHpPOBaHHOW NPOOIEMbI, MOACTUPOBATh pPEATbHbIE CHTyallUd Ha S3bIKE T'€OMETPHH,
UCCJIEI0BATh NTOCTPOEHHBIE MOJEIU C HMCIOJIb30BAHUEM TI'€OMETPUUYECKHX IOHATHUM U TEOpPEM,
anmnapara ajireOpsbl; peniaTb NpakTUYeCKUe 3a/1a4u, CBI3aHHbIE C HAXOXKICHUEM FeOMETPHUECKHUX

BEJIMYMH.
TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC
Ne HaunmenoBanue pa3zienoB u TeMm KonunuecTBo uacos DIEeKTPOHHBIE
n/m HpOrpaMMbl Bcero||[Konrponsusie||[IpakTuyeckue (muposrie)
pPaBOTHI pPaBOTHI oOpa3oBaTenbHbIC
pecypchl
1 BBenenue B ctepeoMeTpuio 10
2 [IpsiMbIE ¥ TIIOCKOCTH B MTPOCTPAHCTBE. 12 1
[TapaniensHOCTh MPSAMBIX U IIOCKOCTEN
3 IlepnenquKyIpHOCTD NPSMBIX U 12
MJIOCKOCTEM
4 YTIibl MEXAY NPSMBIMU U IJIOCKOCTSIMU 10 1
3) MHOrorpaHHuKH 11 1
6 ||O0BEMBI MHOTOTPAaHHUKOB 1
7 |IloBTOpeHHE: ceueHUsl, paCCTOSHUS U yribl| 4 1
OBUIEE KOJIMYECTBO YACOB I10 68 5 0
I[TPOI'PAMME
11 KJIACC
Ne HanmenoBanue pas3zaennos u teMm KonnuecTBo 4acos ONEeKTPOHHBIE
n/m [pOrpaMMBl Beero|Kontponbhste| [paxrnueckue|  (WMPposbie)
pPaGOTEI pPaGOTEI o0OpasoBarebHbIe
pecypcsl
1 ||Tena Bpamenus 15 1
2 ||O0BEMEI TET 13 1
3 |[BexTopsl M KOOpAMHATHI B IpocTpaHcTBe|| 18 1
4  |[loBTOpeHnue, 0600IICHNE, 22 1
cucTeMaTH3alus 3HaHUH
5 0
OBUIEE KOJIMYECTBO YACOB I10 68 4 0
[TPOIT'PAMME




ConepkaHue HalMOHAIBHBIX, PErMOHAIBHBIX M STHOKYJIBTYPHBIX OCOOEHHOCTEH 10
IIpEeIMETY OTPa’KEHO B KaJEHIAPHO-TEMATHUECKOM IIJJAHUPOBAHUU C YYETOM COOTBETCTBYIOIIMX
TEM, TOJOXKEHHH 0a30BOro KOMIIOHEHTa NHporpaMMbl. Pacrpenenenusi y4eOHOTO BpeMEHHU
3arJIaHUPOBAHBI B (POpME IKCKYPCUH, YPOKOB MJIH BKIIFOYCHBI ()parMEHTApHO B YPOKH.

HaIII/IOHa.]'ILHLIe, PECTrHOHAJIbLHBIE 1 OTHOKYJIbTYPHbLIC 0COOE€HHOCTH 110 reoMeTpuun

Ne Conep:kanue HAMOHAJILHBIX, PETHOHAJIbHBIX U
Tema ypoka .
HP20O 3THOKYJIbTYPHBIX 0COOEHHOCTEH
1 MHororpaHHuKu HutepecHbie dakTel 0 UemsionHcke

2

Tena BpameHnus

NutepecHbie GakThl 0 YensOUHCKOM obmacTu




