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MNOSACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma ydeOHOro kypca «l'eomerpusi» 6a30BOro ypoBHS IS
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepalbHOTO
roCyJIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero o01iero oopa3oBaHus,
C y4éTOM COBPEMCHHBIX MHUPOBBIX  TpPEOOBAHWH, TMPEABIBIICMBIX K
MaTeMaTH4ecKoMy OOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanmuzarmust mporpaMmbl o0ecrieunBaeT OBJIAJICHUE KIIFOUEBBIMH KOMITETEHIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJISi CaMOpa3BUTHS M HEMPEpPhIBHOTO 00pa3oBaHUs,
[EJIOCTHOCTh OOMIEKYJIbTYpHOTO, JUYHOCTHOTO U ITO3HABATEIBHOTO Pa3BUTHUSA
JUYHOCTH O0YYaIOIUXCHI.

HEJN N3YYEHUSA YYEBHOTI'O KYPCA

BaxxHOCTh yueOHOTrO Kypca TEeOMETpHH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKONH 3HAYMMOCTBIO METANpPEIMETHBIX H
NPEIMETHBIX pPE3yJbTaTOB OOyUYCHHsS TEOMETPHHM B HANPAaBICHUHU JIMYHOCTHOTO
pa3BUTHS OO0ydaromuxcs, (GopMHUpPOBaHUSA (YHKIMOHAIBHOW MaTEMaTHYCCKOU
I'PaMOTHOCTH, U3YYCHHS JPYTUX yYeOHBIX AUCIUIUIMH. Pa3BuTHE y 00ydaronmxcs
NPAaBWIBHBIX TPEJICTABICHUH O CYIIHOCTH M IPOUCXOXJICHHH T'€OMETPHYCCKHUX
abCTpakIuii, COOTHONICHHH PEAThbHOTO M WICAJThHOTO, XapaKTepe OTpPaKCHHUS
MaTeMaTUIECKOW HAYKOH SIBIICHUH 1 MPOIIECCOB PEATbHOTO MUPA, MECTE T€OMETPHH
B CCTEME HayK M POJIM MAaTEeMAaTUIECKOTO MOJICIIMPOBAHHUS B HAYYHOM ITO3HAHUU U
B MPAKTHUKE CIIOCOOCTBYET OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS yUAIIHXCS, a
TaK)Ke Ka4eCTB MBIIUICHUS, HEOOXOAMMBIX JJIsl aJanTallid B COBPEMEHHOM
0O11IeCTBE.

['eomeTpust sBiIsIETCS OMHUM W3 0a30BBIX NMPEAMETOB Ha YPOBHE CPEIHETO
obmero oOpa3oBaHus, TaK Kak OOECIIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCIMILINH €CTECTBEHHO-HAYYHOU HANPABICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbINUICHUE, (OPMUPYEMOE TPH HU3YYECHUH OOYyYaArOIIUMUCS
MOHATUIHBIX OCHOB T€OMETPHUH U MMOCTPOSHUHU LIETIOYKHU JTOTHIECKUX YTBEPKIACHUI
B XOJI¢ PEIICHHS TEOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTATh U OMPOBEPTaTh
TUTOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX O0JaCTIX NEATENBbHOCTH dYeloBeka. OpueHTausi 4eoBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMaIbHOTO OBITHSA, (opMma
OTPaKCHHUSI OKPYIKAIOIIET0 MHpPA, YCIOBHUE YCIENTHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHusi  JAeHCTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEIUHSET pa3HbIC BUBI yUeOHOU U TPYIOBOM NESITEIIEHOCTH, SBIISCTCS
OTHUM "3 TPO(EeCCHOHATFHO BAXHBIX KAdeCTB, IMOATOMY akKTyaJbHa 3ajada
dbopMupoBaHusT 'y  OOydYalOIUXCS  MPOCTPAHCTBEHHOTO  MBINUICHHS  Kak



Pa3HOBUJHOCTH OOpa3HOTO MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOMN AESATEIBHOCTH [0 MHOTUM HaIlPaBICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpuss» Ha 0a30BOM
ypoBHE 00yueHuss — 00IeoOpa3oBarebHOE U OOLIEKYJIbTYPHOE pPa3BUTHE
oOyyaromuxcs yepe3 odecrneyeHne BO3MOKHOCTU MTPUOOPETEHHS M HCTIOIb30BAHUS
CUCTEMATHYECKUX TE€OMETPUYECKMX 3HAaHUW W  JEUCTBUM, CHeUu(PUUHBIX
r€OMETPUHU, BO3MOXKHOCTH  YCHEIIHOrO0  MPOJOJDKEHHs  oOpa3oBaHUA — TIO
CHEIUATbHOCTAM, HE CBSI3aHHBIM C MPUKIIAIHBIM UCIIOJb30BaHUEM T€OMETPHUHU.

[Iporpamma no reoMeTpur Ha ©0a30BOM ypOBHE IIpelHAa3HA4YEeHA IS
0oOy4YarommXcs CpeHEN HIKOJIbI, HE UCIBITHIBABIINX 3HAUYUTEIbHBIX 3aTPyAHEHHM
Ha YpOBHE OCHOBHOI0 oOuiero oopazoBanusa. Takum oOpa3zom, oOyuaroliuecs Ha
0a30BOM YPOBHE JIOJ>KHBI OCBOUTH 00IIIME MaTeMaTUYECKHE YMEHHUS, CBSI3aHHBIE CO
cnenupUKol reoMeTpur U HeoOXOAUMbIE JUIsl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, oHM UMEIOT BO3MOKHOCTh U3YyUUTh T€OMETPHUI0 OoJiee IIy0OoKo, eciu
B JlaJbHEHIIEeM BO3HUKHET HEOOXOJIMMOCTh B TE€OMETPHUYECKMX 3HAHUAX B
npodeccuoHaIbHOM 1eSITeIbHOCTH.

JlocTkeHue el OCBOEHUS TMPOrpaMMbl OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIMX  3a7ay. [IpHOpUTETHBIMM 3aJayaMH  OCBOCHHS  Kypca
«I"eoMeTpun» Ha 6a30BOoM ypoBHE B 10—11 kmaccax sBJISIFOTCS:

e (opMUpOBaHHE TPEJCTABIECHUS O TEOMETPUM KaK 4YacTH MHUPOBOH

KyJbTYPBI I OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIUM MUPOM;

e (opMHpOBaHUE NPEICTABICHNS O MHOTOI'PAaHHUKAX U TEJIaX BpaLIeHUsI KaK
O BAKHEHWIIMX MATEMAaTHYECKUX MOJEINAX, NO3BOJIIOIIMX ONMCHIBATH H
U3y4aTh pa3HbI€ SBJICHUS OKPY>KAIOIIETO MUPA;

e (dopMHpOBaHHE YMEHHUs paclo3HaBaTh HAa YEpTekKaX, MOJICNIAX U B
peabHOM MHPE MHOTOI'PAaHHUKH U TEJIA BpaLCHUS;

e OBJIQJICHHE METOJaMH PELIEHUs 3a/1ay Ha MOCTPOEHUS Ha M300paKeHUsX
IIPOCTPAHCTBEHHBIX UTYD;

e (GopMUpOBaHHE YMEHHsS OINEPUPOBATH OCHOBHBIMH MOHATHUAMU O
MHOTOT'PaHHUKAX U TEJIaX BPALIECHUS U UX OCHOBHBIMHM CBOMCTBaMU;

e OBJAJCHHE  QITOPUTMAMHM  DPEIICHHs  OCHOBHBIX  THIIOB  3a]ady;
(GopMupoBaHHE yMEHHUS MPOBOJUTH  HECIOXKHBIE  JJOKa3aTeJIbHbIE
pacCyXKJIeHUs B XOJ€ PEIIEHUs CTEPEOMETPUYECKMX 3ajad U 3a7ad C
PAKTUYECKUM COJIEPKAHUEM;

e DPa3BUTHE UHTEIIEKTYaAJbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yUaromuxcs,
[IO3HABATEIbHON AKTUBHOCTH, MCCIEJOBATENbCKUX YMEHUN, KpUTUIHOCTH
MBIILIJIEHUS;

e (opmupoBaHHe (PYHKIIMOHAIBHON IPAaMOTHOCTH, PEJIEBAHTHON r€OMETPUH:
YMEHHUE PACIIO3HABATH MPOSIBJIEHUS TEOMETPUUECKUX MOHATHNA, 0OBEKTOB U



3aKOHOMEPHOCTEH B pealbHBIX KU3HEHHBIX CUTYyallMAX U MPU U3YUYEHUU
IpPYTUX  y4EOHBIX  MPEIMETOB,  NPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEpHOCTEH, (hOPMYJIMPOBATh UX Ha SI3bIKE T€OMETPUU U CO3/1aBaTh
FCOMETPUYECKUE MOJICNIM, NPUMEHATh OCBOEHHBIM TIeOMETPUUYECKUI
anmapatr = JJi1  pelieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIEHUBATH MOJYUYEHHbBIC PE3YIbTATHI.

OTAMYUTENBFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCS BKJIIIOYEHUE B KYpC
CTEPEOMETPUH B HAYAJI€ €T0 U3YUCHUS 3a/1a4, PEIIaeMbIX Ha YPOBHE UHTYUTHUBHOTO
MO3HAHUS, U OMNPENEIEHHBIM 00pa3oM OpraHM30BaHHas paboTa HaJ HHUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUUECKOTO W MPOCTPAHCTBEHHOTO MBIIUICHUS,
CTUMYJIUPYET NMPOTEKAaHUE WHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K JaIbHEHIIIEMY
U3YUYEHUIO TIPEeIMETA.

[Ipeanourenue oTaaércs HATISIHO-KOHCTPYKTUBHOMY METOJY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEIMETHO-
MPAKTUYECKON AesATeIbHOCTH. Pa3BuUTHE NPOCTPAHCTBEHHBIX TMPEICTABICHUN Y
y4aluxcs B Kypce CTepeOMETPUH TPOBOIUTCS 3a CUET PEIlIeHHUs 3a/1a4 Ha CO3aHHe
IPOCTPAHCTBEHHBIX O00pa30B M 3ajady Ha OINEPUPOBAHHE MPOCTPAHCTBEHHBIMHU
oOpazamu. Co3ganue oOpaza MNPOBOAMUTCA C ONOPOM HA HAIVSIAHOCTH, a
OIepupoOBaHUE 00PA30M — B YCIOBUAX OTBJICUEHHUSI OT HATJIAIHOCTH, MBICIEHHOTO
MU3MEHEHHSI €r0 UCXOIHOTO COJEPIKaHUS.

OcHoBHBIE coaepkaTenbHble JUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHuororpanHukmny, «[IpsiMpie U TUIOCKOCTU B IpOCTpaHCTBe», «Tena BpameHus,
«BekTopbl 1 KOOPAMHATHI B MPOCTpaHCTBEY. DOPMUPOBAHUE JIOTUYECKUX YMEHHM
pacmnpenensieTcss He TOJIBKO MO COAePKATEIbHBIM JIHHUSAM, HO H 110 T0J1aM 00y4YeHUS
Ha YpOBHE CpeIHEeTo 0011ero oopa3oBaHusI.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yIbTaTaM
OCBOGHHS paboyeil mporpamMMmbl, pacnpeaeia€HHbIM 10 ToJlaM OOyYeHHs,
CTPYKTYPHUPOBAaHO TaKuM oOpa3oM, 4YTOOBI OBJIAJICHUE TI'ECOMETPUUYECKUMHU
MOHSATHUSMHU Y HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYyNATEIbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOYAIKCH B
OOIIyI0 CHCTEeMY T€OMETPUYECKUX MPEACTABICHUN OO0YYaIOUIUXCs, PACIIUpss |
yrayosss e€, 00pasys MpoYHbIe MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha u3yuyenune reometpum orBoautcsa 2 yaca B Henenro B 10 knacce n 1 gac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yuenus - 102 yueOHbIX yaca.



COAEP/KAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U JIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTEPEOMETpUU. Touka, mOpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMAaTUYECKOM TIOCTPOEHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anmHOe pacnosokeHue MpsSMBIX B INPOCTPAHCTBE: NEPECEKAIOLIUECS,
NnapajyieIbHbIE YW CKpeluBaromuecss mnpsMbele. l[lapamienbHOCTs NOpSIMBIX U
IJIOCKOCTE B NPOCTPAHCTBE: TMapaJJIeNIbHbIE TMpPSAMbIE B IPOCTPAHCTBE;
NapajIeIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh MPSAMON M IUIOCKOCTU. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YrOJ MEXAY TNpsSMbIMH B MPOCTPAHCTRBE.
[TapanienbHOCTB MIIOCKOCTEN: TapajuIeNIbHbIE IIIOCKOCTH; CBOMCTBA NAapaJlIeIbHbIX
miockocTeit. [IpocTelinme mpocTpaHCTBEHHBIE (UTYpPBI Ha TJIOCKOCTH: TETPAdIp,
Ky0, mapasuieNenurnes]; IOCTPOCHHE CEUCHHUI.

[TeprieHAUKYJISIPHOCTH NPAMOM U TJIOCKOCTU: MEPHEHIUKYIISIPHBIC MPSIMBIE B
POCTPAHCTBE, NPSIMbIE MapaJUICIbHbIE W TMEPHEHIUKYJSIPHBIE K IJIOCKOCTH,
NpU3HAK MEPNEHAUKYJSIPHOCTH TPSIMOM M TIJIOCKOCTH, TeOopeMa O MpsSIMOU
NEPIECHANKYISIPHON TIIOCKOCTH. YTJbl B MPOCTPAHCTBE: Yroid MEXAY MPsSMON U
IUIOCKOCTBIO;  BYTPAaHHBIA  yroji, JIMHEHMHBIM yrojl JBYIPaHHOrO  yrija.
[lepneHUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 TTOCKOCTH, MPOEKIUS GUTYPHI HA MIIOCKOCTh. [leprneHauKyIspHOCTh
IJIOCKOCTEN: MPHU3HAK MEPIEeHIUKYJSIPHOCTH JIBYX IIOCKOCTeH. Teopema o TpEx
NEPHEHIUKYISApax.

MHoOrorpaHHuKu

[loHsiTHE MHOTOTpPaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'PAHHUKA, BBIITYKJIbIC
U HEBBINYKJIbIE MHOTOTPAHHHUKH; pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHu U OCHOBAHHS MPHU3MBI; MPsMasi U HAKJIOHHAs MPU3MbI; OOKOBas U
HOJIHAS MTOBEPXHOCTh MPU3MBL. [Tapannenenunen, MPSAMOYTOJIbHBIN
napajieJienune]; 1 ero coucrsa. [lupamupma: N-yroiapHas nupamMuja, rpaHd U
OCHOBaHHE MUPAMUJIBI; OOKOBAsI ¥ TIOJIHAS TIOBEPXHOCTh MUPAMHU/IBI; TPABUIIbHAS U
yceu€éHHas mnOupamMuga. OJEMEHTbl Mpu3Mbl U nupamuabl. [IpaBunbHbIe
MHOTOI'PaHHUKHU: TMOHSATHE NMPAaBWIBHOTO MHOTOTPAaHHMKA; IPaBUIbHAs IpPU3Ma U
MpaBWIbHAS THUpPaMUIA; NpPaBWIbHAs TPEYTrOJbHAS MNHPAMUIA W IPABUIbHBIN
TeTpa’ap; KyO. IlpeacraBneHue O mNOpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaexka’ap u ukocasap. CeueHus npu3Mbl U TUPAMUIBI.

CummMmeTpusi B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOH,
MJIOCKOCTHU. DJIEMEHTHI CHMMETPHUH B MUpaAMUAaX, HapajlieNenuIe1ax, NpaBuibHbIX
MHOTOIPaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHMKOB: péOpa, IuUaroHaiu, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPHU3MBI,
IJIOLIAAb OCHOBAHMM, TEOpEMa 0 OOKOBOM MOBEPXHOCTH psiMOi ipu3Mel. [ nomansb
OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW NHpPAMU[bI, TEOpeMa O
iomaan yceu€Hnon nupamuibl. [lonsitue 06 06béme. O6bEM MUpamMuabl, IPU3MBIL.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEH, 00BEMaMU OT0OHBIX TEll.

11 KUIIACC

TeJia BpaleHus

[Hunuuapuyeckas MTOBEPXHOCT, obOpazyrorue UUAJIMHIPUYECKOU
MOBEPXHOCTH, OCh UWJIWHAPUYECKONW MOBEPXHOCTU. LlunuHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasylollas M OCh;, IJIOMAAhb OOKOBOW U MOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE U BEpIlIMHA, 00pa3yroIias
¥ OCh; TUTOIIAIb OOKOBOM U MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoIne
U BBICOTA; OCHOBAHUS ¥ OOKOBasi MOBEPXHOCTb.

Cdepa u map: UeHTp, paaudyc, AMAMETP; IJIOMIAh MOBEPXHOCTH C(hEpHI.
B3auMHoe pacnonoxenue cdepbl U IIIOCKOCTH; KacaTeabHas MIOCKOCTh K cdepe;
I0a b cephl.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIpA U KOHYCA.

KoMOuHanuu Tesn BpaiieHus 1 MHOTOTpaHHUKOB. MHOTOIpaHHUK, ONTUCAHHBIH
okoJio cdepsl; chepa, BiMcaHHAS B MHOTOTPaHHUK, WM TEJIO BPAICHUS.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 06 00bEME
NpsIMOYTOJIBHOTO Mapajuienenunena u ciuenctsus u3 He€. OOBEM IMIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

Ceuenus muMHApa (MapaJuieIbHO U MEPIEHANKYIISIPHO OCH), CEYEHHUS KOHYCa
(mapaeabHOe OCHOBAHUIO M IIPOXO/SIIEE Yepe3 BEPIINHY ), CEUCHHUS 1Iapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bekrop Ha minockocTy U B mpocTpaHcTBe. C0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4yucio. Pa3noxkeHue BeKTopa Mo TpéM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mapamienenunena. Pemenue 3amay, CBSI3aHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. [IpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopnunatel Bektopa. IIpocreimme 3amaun B
KOOpAMHATaxX. YToid Mexay BekropamMu. CKalsipHOE NpPOU3BEICHHUE BEKTOPOB.
Briuncnenue yrioB Mexy MPSAMBIMH U IDIOCKOCTSMHU. KOOpaMHATHO-BEKTOPHBIN
METOJ] TP PEIICHUHN T€OMETPUUYECKUX 3a/aY.



IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJAbTAaThl OCBOCHUS MPOTpaMMbl Y4EeOHOTO TpeameTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:knanckoe Bocnnuranme:

c(hOpMUPOBAHHOCTHIO IPaKTAHCKON MO3UIIUKA O0YYAIOIIEr0oCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WJIE€HAa POCCUHCKOro OOINecTBa, TMPEJICTABICHHEM O
MaTeMaTU4YeCKUX OCHOBaX (PYHKIIMOHHPOBAHUSI PA3IUYHBIX CTPYKTYp, SBICHUH,
npoleayp TrpaxaaHCKoro ooOmiecTBa (BBIOOPHI, ONPOCHI W TMp.), YMEHHEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HMHCTUTYyTAMU B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPasKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY U HACTOSIIEMY POCCHMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIKOJIBI,
K HCITOJB30BAaHUIO ITHX JOCTHIXKEHUM B JPYTrUX HayKax, TEXHOJOTHSX, cdhepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHUEM IyXOBHBIX LHEHHOCTEN POCCHUICKOrO Hapo/a;
c(OpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OSTUYECKOTO  IOBEICHHS,
CBA3aHHOI'O C NMPAKTUYECKUM MPUMEHEHHUEM JTOCTUKEHUN HAYKU U AEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJla B MOCTPOEHUE YCTOWYUBOTO Oy IyIIETo.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs 3CTETUKY MaTE€MaTH4YECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, PacCy>KICHUI; BOCTIPHUMYINBOCTHIO
K MaTEMaTUYECKUM acIleKTaM Pa3juyHbIX BUIOB UCKYCCTBA.

DusuyecKoe BOCIIMTAHKE:

c(hOpPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATH MaTeMaTHUYeCKUe 3HaHUS B
HMHTEpEcax 370pOBOro U 6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (3J0pOBOE NMUTAaHHUE, COATaHCHUPOBAHHBIA PEKUM 3aHITHH U
OTJbIXa, peryisApHas Gu3nuecKasi aKTHBHOCTD ); (PU3UUIECKOTO COBEPIIICHCTBOBAHMS,
[P 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATETbHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYZy, OCO3HAHWUEM IIEHHOCTH TPYIOJIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOM M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mpodeccun u pearn30BBIBATH COOCTBEHHBIE >KM3HCHHBIC IIJIAHBI,
FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCcKoMy OOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA MPOTSKEHUM BCEU JKU3HU; TOTOBHOCTBHIO K aKTHUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKHUX 33]1a4 MATEMATUUYECKOW HAITPABIEHHOCTH.

JKOJIOrHYecKoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTBIO JKOJIOTUUYECKOM KYyJIbTYpPhl, TMOHHUMAHUEM BIIMSHUS
COLMAJIBHO-3KOHOMHMYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOAHON M COLMATBHOM
Cpelbl, OCO3HAHMEM TJO0AJIBHOIO XapakKTepa HSKOJOTMYECKUX  MpoOJieM;
OpHEHTAllME HA NPUMEHEHHWE MATEMAaTUUYECKUX 3HAHWUW MJId pElIeHUs 3a1ad B
00J1acT OKPY’KarOIIEH Cpeibl, INIAHUPOBAHUS TTOCTYIIKOB U OIEHKH UX BO3MOXKHBIX
MOCJIEACTBUU TSI OKPYKAIOIIEN CPEBI.

IleHHOCTH HAYYHOT'0 NMO3HAHUS:

c(hOpMUPOBAHHOCTHI0 MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKH U  OOIIECTBEHHOW TMPaKTUKHU, TMOHUMaHHEM
MaTeMaTHYEeCKON HayKu Kak cdepbl YeJIOBEUYECKOH eSITeIbHOCTH, ATaloB €&
pa3BUTHSL M 3HAYMMOCTH ISl Pa3BUTHUS LMBUJIM3ALIMHM; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKA M MaTEeMaTHUYECKOM KyJbTYpOM Kak CpEIACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYUIECTBIISITH MPOCKTHYID M MCCIEA0BATEIbCKYIO JEATEIHbHOCTD
WHIMBUJIYaJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe Pe3yJIbTaThl OCBOEHHUS IMPOTpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHOIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvle  Oeticméus, — obecneuusaiom
Gopmuposanue 0Aa308bIX KOSHUMUBHBIX NPOYECcco8 obyuarouuxca (oceoenue
Memo008  NO3HAHUSL  OKPYICAujeco  Mupa,  nNpuMeHeHue  J0SUYECKUX,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

ba3oBrble 1oruyeckue 1efcTBuMA:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKN MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY IMOHATUAMH, (OPMYITHPOBATH
OTpEJICICHNs] ~ TMOHSATUH; YCTAHABIMBATH CYIICCTBEHHBIM  TPHU3HAK
KJIaccu(UKaIy, OCHOBaHUS i OOOOIIEHWS W CpaBHEHHS, KPHUTEPUU
IPOBOJAMMOTO aHAIIN34;

e BOCHPUHUMATH, (OPMYIUPOBATH M  MPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEpJUTEIbHBIE W OTPHUIATEIbHBIC, C€IWHUYHBIC, YAaCTHBIE W O0OIIne;
YCIIOBHEIE;

e BBISBISATH  MaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M W
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOJACHUSIX W YTBEPKICHHSIX;
npeiaraTh KpUTEPUH 7S BBISBICHUS 3aKOHOMEPHOCTEH 1 IPOTUBOPEUNI;



e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHM, YMO3aKIIIOUEHH 110 aHAJIOTUH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPKAECHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKJI€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0 penieHus ydyeOHOM 3a7auu (CpaBHUBATH HECKOJIBKO
BapUAHTOB pEIICHMs, BBHIOMpATh HamOoJiee NOAXOASIIHUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarTeabckue qeiicCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
(GbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIOIIUE MPOTHUBOpPEUHE, MNpoOIeMy,
yCTaHABIMBaTh MCKOMOE MW  JaHHOe, (opMuUpOBAaTH  THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BEKTa, SIBICHMS, TIPOILECCA, BBISBICHUIO 3aBUCHUMOCTEH  MEXKIY
00BEKTaMH, SIBJICHUSIMHU, POIIECCaAMU;

e CaMOCTOSITENBHO (HOPMYIHPOBATH 0OOOILEHUS M BBIBOJIBI 10 PE3yJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX Pe3yJbTaToOB, BBIBOJOB U 0000IIEHUI];

e IIPOTHO3MPOBATH BO3MOYKHOE pa3BUTHE IpoOllecca, a TaKXKe BbIIBUIaTh
IPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

PabGora ¢ undgopmaumei:

e BBIIBJIATH JeUIUTH HHPOPMAIUH, TaHHBIX, HEOOXOIUMBIX JJI OTBETA Ha
BOIIPOC U JJIsl PEILICHUs 3aJ]auH;

e BbBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UHPOPMALIIO
pa3IMYHBIX BUAOB U (OPM IPEICTaBICHNUS;

e CTPYKTYypUpPOBaTh MHGOPMAIUIO, IPEACTABIATh €€ B pa3iuuHbIX (popmax,
WLUTIOCTPUPOBATH TPadUUECKU;

e OLICHUBATH HaJEXKHOCTh uHbOopMauu o CaMOCTOSITEIILHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvHvle  KOMMYyHUKamueHwvle  Oelicmsus,  00ecnedusarom

cpopmMupo8aHHoCcms CoOyUanIbHbIX HABLIKOE 00YYAIOUUXCAL.

Oo0menne:

e BOCIPUHUMATh U (POPMYJIHPOBATH CYKIEHUS B COOTBETCTBHUHU C YCIOBUSMHU
U LeJIIMU OOLLIEHNUS; ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3pEHUS



B YCTHBIX U NMHCbMEHHBIX TEKCTAX, JAaBAaTh MOSACHEHMS MO XOIYy pELIEHUs
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3yJIbTaT;

B XOJI€ 00CYKIEHMsI 3a7aBaTh BOIIPOCHI [10 CYIECTBY 00CYX AAEMOMN TEMBI,
poO0JIeMBbl, pelaeMoil 3a1aum, BbICKA3bIBATh MJIEH, HALICJIEHHBIE HA ITOUCK
pELIeHMs; COMOCTaBISATh CBOM CYXIEHUA C CYXICHUSIMH JIPYTUX
YYaCTHUKOB JHAJIora, OOHApYKMBaTh pa3ju4yve M CXOACTBO MO3HIIMIL; B
KOppPEKTHOU (hopme GOpMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKECHUS;
OpEICTaBIATh  pe3yJbTaThl  pEIIEeHUs  3aJauyd,  SKCIEPHUMEHTA,
UCCJIeI0BaHUs, MPOEKTA; CAMOCTOSATEIBHO BEIOUPATh (POpMAT BBICTYILIICHUS
¢ Y4€TOM 3aj]a4 IPE3CHTALUN U OCOOEHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBo:

NOHMMATh U UCIIOJIB30BATh MPEUMYIIIECTBA KOMAH/IHON ¥ UHMBUTyaIbHON
paboThl MpU peuieHur Y4eOHbIX 3a/ay; MPUHUMATH II€JIb COBMECTHOM
NEeSTENbHOCTH, IUIAHUPOBATh  OPraHU3alldi0  COBMECTHOW  paboThl,
pacnpenensaTh BHABI paboOT, IOrOBapUBATHCSA, OOCYKIATh MpoOILECC U
pe3yabTat paboThl; 0000111aTh MHEHUSI HECKOIBKHX JIIOJICH;

y4acTBOBATh B IPyNNOBBIX (hopMax paboThl (00CYykaeHUsI, 0OMEH MHEHU,
«MO3TOBbI€ IITYPMbl» W WHBIC); BBIIOJHATH CBOK 4YacThb pabOThl U
KOOPJAMHUPOBATH CBOU JIEHCTBUS C JPYTMMHU YJI€HAMU KOMAaH/Ibl; OLIEHUBATh
KayecTBO CBOEr0 BKJIaJa B OOMMH MHPOAYKT IO KPUTEPUsM,
c(OpMyJIMPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBHSL.

3) Yuusepcanvnvie pezyiamuensle oeticmeusi, obecneuusarom opmuposanue
CMBICTIOBLIX YCIMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCTMU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 peICHHS
C YIETOM UMEIOIIUXCS PeCypCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YIETOM HOBOM
uH(}OpMaIIHH.

CaMOKOHTPOJIb:

BJIQJIETh HABBIKAMHM IIO3HABATENIBHOW pEQIIEKCHU KaK OCO3HAHUSA
COBEpILIAEMBIX JIEHUCTBUM M MBICIHUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQ/IETh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJISI IIPOIIecca M pe3yibTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

PEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh [IPU PEIICHUH 33/1a4H,
BHOCUTHb KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAJEHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yJibTaTa LEJIH U YCIOBHUSIM, OOBACHSITH
MPUYMHBI JTOCTHXKEHUS WIM HEJOCTHXKEHUSI PE3yJbTaTOB JAEATEIBHOCTH,
HaxOJUTh OLIUOKY, 1aBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.



INPEJIMETHBIE PE3YJIbTATDI
10 KJIACC

OmneprpoBaTh NOHITUAMH: TOUKA, MPsIMasi, MIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHH W CIEIACTBUS W3 HUX TPU PEIICHUU
reOMETPUYECKUX 3a]1a4.

OmneprpoBaTh MOHATHUAMU: MAPATUICTLHOCTD M MEPIEHANKYISIPHOCTD MPSIMBIX
U IUIOCKOCTEHN.

KnaccudummpoBaTs B3aMMHOE pACIHOJOKEHHE TMPSMBIX M TUIOCKOCTEH B
POCTPAHCTBE.

OnepupoBaTh MOHITHSIMH: JIBYTpaHHBIA yTOJ, TPAaHU JABYTPAaHHOTO YTIa,
peOpo NIBYrpaHHOTO yria; JUHEWHBIH yrojl JBYTPaHHOTO yTia; TpajycHas Mmepa
JIBYTPAHHOTO YTJIA.

OnepupoBaTh TOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBI W HEBBITYKJIBIH
MHOTOTPaHHUK, AJIEMEHTHI MHOTOTPAaHHUKA, IPABUILHBI MHOTOTPDAHHHK.

Pacrio3HaBaTh OCHOBHBIE BHIIBI MHOTOTPAaHHHKOB (NTUpaMH[Ia; TPU3MA,
NpSIMOYTOJILHBIN Mapajuienenuren, Kyo).

KnaccupumnumpoBaTh ~ MHOTOTPaHHUKH,  BBIOMpasl ~ OCHOBaHHUS  JJIA
K1accupuKanyyu (BBITYKJIble M HEBBINYKJIble MHOTOTPAHHUKU; MpPaBUJIbHBIE
MHOTOTPaHHUKH; MIPSIMbIE U HAKIIOHHBIE PU3MBI, TTapaJlJIeNICIUIIe bl ).

OnepupoBaTh NOHATUSAME: CEKYyILasi INIOCKOCTh, CEYEHNE MHOTOTPAHHHKOB.

OOBSACHATH MPUHIUIIBI TIOCTPOCHUS CEUEHHH, NCTIOIB3YsI METO CIIE/IOB.

CtpouTh ce4yeHHs MHOTOTPAHHUKOB METOAOM  CJEIOB, BBIIOJHSTH
(BBIHOCHBIE) IIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBepxy, cOOKY, CHU3Y.

Pemrats 3aaun Ha HaAXOKICHUE TEOMETPUUECKUX BEIMYUH 10 00pas3aM Hiu
arOpUTMaM, TPHUMEHSS W3BECTHHIC aHAJIMTUYECKHE METOAbl IPH PEIICHUH
CTaHIAPTHBIX MAaTEeMAaTUYECKUX 3a/a4 Ha BBHIYMCICHUE PACCTOSHHHA MEXKIY IBYMs
TOYKaMH, OT TOYKM JO TMPsIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEILMBAIOLTUMUCS TPSIMBIMH.

Pematp 3a1aun Ha HaxOXKJEHHE TE€OMETPUUYECKUX BEJIMYMH MO 00pa3laM Hiu
QIrOpUTMaM, TPUMEHsSI HW3BECTHBIE aHAJUTHUYECKHE METOJbl MpPH PELICHUU
CTaHJAPTHBIX MaTeMaTHUECKMX 3aJad Ha BBIYHUCICHHE YIJIOB  MEXIY
CKpCIIMBAIOLUIUMUCS TPSIMBIMH, MEXIy TMPsIMOW U IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Boruncnsate 00bEMBI M IJIOLIAAN MTOBEPXHOCTEH MHOTOIPAaHHUKOB (IIpU3Ma,
NUpaMU/Ia) C IpUMEHEHHEM (POPMYIT; BEIUMCISATH COOTHOIICHHS MEXTY TUIOIIAIIMU
MOBEPXHOCTEH, 00bEMaMU MOT0OHBIX MHOTOTPAHHHUKOB.

OmnepupoBaTh MOHATHSAMH: CHMMETpPUS B TNPOCTPAHCTBE; LEHTP, OChb H
IUIOCKOCTh CHMMETPHH;, LIEHTP, OCh U IIIOCKOCTh CHMMETPUH (PUTYPHI.



W3Bnekatp, mnpeoOpa3oBbIBaTh M HHTEPOPETUPOBATH HHPOpPMALHUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTeXax U
PUCYHKaX.

[IpumensaTh reomeTpruueckue (GakThl IJIs pEIICHHs CTEPEOMETPUUECKUX 3a/1ad,
[IPEIIIOJIArarIIuX HECKOJIBKO 1IaroB peLIeHUs, €CIIA YCI0BUs IPUMEHEHUS 3a1aHbI
B IBHOH (hopme.

[IpuMmeHaT,  mpocTeliue OporpaMMHBIE  CPEACTBA U DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1ay.

[IpuBoauTH HpHUMEPHl MAaTEMaTUUYECKUX 3aKOHOMEPHOCTEHW B IPUPOLE U
YKU3HU, PaCIIO3HABATh IPOSBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IprMeHATh IONy4YEHHBIE 3HAHUS Ha IIPAKTUKE: aHAJIU3UPOBATH pEajbHbIC
CUTyallUd W IIPUMEHATh HW3YYCHHBIE MOHATHUS B MPOLIECCE IIOUCKA pPELICHUs
MaTEeMaTU4YeCKu C(HOPMYJIUPOBAHHON MpoOJeMbl, MOJAEIUPOBATh peajbHbIC
CUTyallUM Ha $A3bIKE TE€OMETPUM, MWCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TEOpeM, arrapaTa ajireopbl; pemarhb
[IPAKTUYECKUE 3a71a4M, CBA3aHHbBIC C HAXOXKIECHUEM T€OMETPUYECKUX BEJIUYMH.

11 KJIACC

OnepupoBaTh MOHATUAMH: UUIUHAPUYECKAsT MOBEPXHOCTh, OOpasyrolue
[WIMHIPUYECKON TOBEPXHOCTH; HUIMHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yoIue
KOHUYECKOI MOBEPXHOCTH, KOHYC; cheprudecKkas MOBEPXHOCTb.

PacnioznaBaTh Tena BpamieHus (LHJIMHIDP, KOHYC, cdepa u map).

OOBICHATH CIIOCOOBI MOTYUYEHUS TEN BPAIEHUS.

KnaccudummpoBath B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOU CEKTOP.

Boruucnare  00BEMBI M IUIOIMIAAXM  TOBEPXHOCTEM  Tenm  BpallleHHS,
T€OMETPUYECKUX TEJl C TPUMEHEHUEM (HOpMYI.

OnepupoBaTh NOHITUSIMU: MHOTOTPAHHUK, BIIUCAHHBIN B cpepy U OMMCaHHBIN
okoJo cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK WJIU TEJIO BPAIICHHUS.

BbIYucisaTh COOTHOMICHUS MEXIY IUIOMIAJSIMU MOBEPXHOCTEH W 00BbEMaMU
MOTOOHBIX TEJL.

N300paxkate m3ydaemble (UTYpbl OT PYKH W C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX NHCTPYMEHTOB.

BrITOTHATH (BBIHOCHBIC) TIIIOCKUE YEPTEKHM U3 PUCYHKOB IMPOCTHIX 00BEMHBIX
buryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TN BPAIICHHUS.

W3BnekaTh, WHTEPHPETHPOBATH H TPeoOpa3oBbIBATH HMHPOPMAIHIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaxX, MPEJACTABICHHYIO Ha YepTekax U
PUCYHKaX.



OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATS  JEUCTBUS  CIIOKEHUS BEKTOPOB, BBIYUTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCII0, OOBACHITh, KAKUMU CBOMCTBAMH OHU 00JIaaI0T.

[IpumeHsATh TpaBUIIO Napajieenuneaa.

OnepupoBaTh MOHATUAMU: JE€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJAYJb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yrol MEXIy
BEKTOpaMU, CKAJIIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxonute cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO0, YTOJI MEXKY
BEKTOpaMH, CKaJIpHOE MpPOU3BEACHUE, pacKiaJblBaTb BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3a/1aBath MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT.

[TpumensaTh reomeTpuueckue (HakThl I pEIICHHs] CTEPEOMETPUUECKUX 3a/1aY,
NPEINOIarauX HECKOJIBKO 1IAroB PEIICHUS, €CJIA YCIOBUS TPUMEHEHUS 3aJaHbI
B SIBHOH (hopme.

Pemate mpocTeiiiiue reoMeTpuueckue 3aJadd Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/IA.

Pemate 3agauM Ha /10KA3aTENIbCTBO MATEMATHMYECKUX OTHOUICHUH W
HaXO0)KJI€HUE T€OMETPUUYECKUX BEJIMYMH IO 00pas3liaM WK aJropuTMaM, NpUMEHsIs
M3BECTHBIE METO/IbI TP PEIICHUN CTAaHAAPTHBIX MaTeMaTHYECKHX 3ajady.

[IpuMeHAT, mpocTeilline NporpaMMHBIE  CPEICTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELLICHUU CTEPEOMETPUUYECKUX 3aau.

[IpuBoauTh HpHUMEpPHl MATEMATUUYECKUX 3aKOHOMEPHOCTEM B MNpupoAe U
’KU3HU, paCIIO3HABAThH MPOSBIICHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJydYEeHHBbIE 3HAHMSI Ha IMpaKTHKE: aHAJIW3UpPOBaTh peajbHbIE
CUTyalldM W TPUMEHATh M3y4YCHHbIC TMOHATUS B MPOLECCE IMOUCKA PELICHUS
MaTeMaTU4eCKd CQOPMYJIUMPOBAHHOM MpOOIEMBbl, MOJECIUPOBATH pPEAJbHBIC
CUTyalluM Ha $3bIKE TEOMETPHUM, MHCCIEA0BaTh IOCTPOECHHBIE MOJEIU C
HCIOJIb30BaHUEM I'€OMETPUUECKHX MOHITHI U TEOpeM, ammapaTa ajareopsl; pemarh
IIPAKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOKJIECHUEM F€OMETPUUECKUX BEJIHYHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaunuyecTBo 4acoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
KonTtpoJsbHble | [pakTuyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoTsI paboTbl
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5 https://resh.edu.ru/office/user/profile/
3 [TepneHAUMKyYIAPHOCTD NPAMBIX U 12 1 https://www.yaklass.ru/
IIJIOCKOCTEN https://ege.sdamgia.ru
5 https://resh.edu.ru/office/user/profile/
4 VTIIBl MEXKLY TIPSIMBIMH K 10 0 https://www.yaklass.ru/
IJIOCKOCTSIMHA https://ege.sdamgia.ru
5 https://resh.edu.ru/office/user/profile/
5 MHOrOrpaHHIKH 11 0 https://www.vaklgss.ru/
https://ege.sdamgia.ru
3 https://resh.edu.ru/office/user/profile/
6 OO0BEMBI MHOTOTPAaHHUKOB 9 1 https://www.yaklass.ru/

https://ege.sdamgia.ru
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2 https://resh.edu.ru/office/user/profile/
7 [TosTOpenue: ceueHus, 4 0 https://www.yaklass.ru/
pacCTOSIHUS U YTJIbI https://ege.sdamgia.ru
OBIIEE KOJIMYECTBO YACOB I10 68 3 30
T[TPOTPAMME
11 KJIACC
KoaunuyecTBo 4acoB
Ne HanmeHoBaHMe pa3ae/ioB U JyekTpoHHbIE (U PpOBbIE)
KonTpoabubie | lNpaktnueckune
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI paboTbl
5 https://resh.edu.ru/office/user/profile/
1 Tena Bpamenus 12 1 https://www.yaklass.ru/
https://ege.sdamgia.ru
1 https://resh.edu.ru/office/user/profile/
2 OGBEMEL Te 5 1 https://www.vaklgss.ru/
https://ege.sdamgia.ru
5 https://resh.edu.ru/office/user/profile/
3 Bextops! 1 koopAMHATEI B 10 1 https://www.yaklass.ru/
MPOCTPaHCTBE https://ege.sdamgia.ru
2 https://resh.edu.ru/office/user/profile/
4 [ToBTOpenue, 0600mIEHNE, 7 https://www.yaklass.ru/
cHUCTeMaTHU3anus 3HaHUI https://ege.sdamgia.ru
OBIIEE KOJIMYECTBO YACOB I10 34 3 13

[TPOTPAMME
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