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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHLHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOydYEHHUS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oOydarouumxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M WACAIBHOIO, XapaKTepe OTPaKCHHUs
MaTEMaTUYECKOM HAyKOW SBIEHUA W TPOLECCOB pPEATbHOIO0 MHpPA, MECTE
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBiIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, Tak Kak OOECIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU HM3YUYCHUU OO0YyUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaKCHUS OKPYKAIOMIETO0 MHpPA, YCIOBHUE YCIEITHOTO IMMO3HAHUS W aKTHBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS. OJAHUM W3 NPOPECCHOHAIBHO BAXXKHBIX KAadyeCTB, MO3TOMY aKTyajbHa
3ajadya (HOpMUPOBaHUA y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIILUICHHUS Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoenus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHuss — oOmeoOpa3oBaTeabHOe U OOLIEKYJIbTYPHOE pPa3BUTHE
oOydaromuxcs  4epe3  0OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JACUCTBUM,
cnenuUYHBIX T€OMETPHUH, BOBMOXHOCTH YCIEIIHOI'0 MPOJIOJKEHNs 00pa30BaHUs
10 CMEUHUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM HUCIIOIb30BAHUEM T€OMETPUHU.

[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TNpe/lHa3Ha4Y€Ha IS
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha ypOBHE OCHOBHOI0 oOuiero oopazoBanus. Takum oOpa3om, oOydaromniyecs: Ha
0a30BOM YPOBHE JOJKHBI OCBOUThH OOIIME MATEeMaTUYECKHUE YMEHHUS, CBA3aHHBIC
co crneuu@uKoil TeoMeTpuH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I'€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HMKHET HEOOXOJUMOCTh B T€OMETPHUYECKUX
3HAHMSIX B MPOPECCUOHAIBHOMN ACSATEIHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEUUBAETCS PEIICHUEM
COOTBETCTBYIOIIUMX 3aAad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOEHHS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUUM KaK YacTh MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MHUPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXXHEHMIIMX MAaTEMaTUYECKUX MOJEISAX, O3BOJISIIOIINX ONKCHIBATDH
¥ U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHue ymeHHUs pacrlo3HaBaTh Ha YEpPTEkKaxX, MOJACIAX U B
peaTbHOM MHUPE MHOTOTPAaHHUKH U TeJla BPaICHUS;

e OBJAJICHHE METOJAMH PEIICHUS 3a/lad Ha MOCTPOCHHUS Ha M300paKEHHSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmMupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX U TeJIaX BpPaAIIeHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAQJCHWE  QITOPUTMAMH  PEIICHWs  OCHOBHBIX  THUIIOB  3aJad;
dbopMupoBaHUME yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKHX  CIIOCOOHOCTEN
oOydJarommxcs, TO3HABATEIPHOW  aKTUBHOCTH, HCCIEAOBATEIBCKHUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS



e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KHU3HEHHBIX
CUTyallusiX W MPU U3YYECHUU APYTUX YYEOHBIX MPEIAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT Uil pelieHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATH MOJYUYCHHBIC PE3YyJIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEIeIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUUECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEIMETHO-
MPAKTUYECKON JAesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUaluxcss B Kypce€ CTEPEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3ajJad Ha
CO37aHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
IPOCTpaHCTBEHHBIMU oOpa3zamu. Co3manue obOpas3a TPOBOAUTCS C OMOpPOM Ha
HATJSAIHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEP KaHUSI.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble U TJIIOCKOCTH B IIPOCTPAHCTBEY, «Tena BpamieHus»,
«BekTopbl 1 KOOPAWHATHEI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensieTcs HE TOJbKO 10 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
0o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOINIEE MPEAMETHBIM PE3YIbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHBIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATUSMHU U HABBIKAMH OCYHIECTBIISNIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJI0/IeHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAIHCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYalONIUXCs, PACHIUPSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce n 1 gac B
Henento B 11 kiacce, Bcero 3a Ba rojia 00ydyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMAaTUYECKOM TIOCTPOCHHHM CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajuleibHble W CKpeluuBaroluecss InpsMmble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IIPSAMOM U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lIpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapaienenurnen; MoCTpOeHuEe CeYeHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPIEHAUKYIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJl MEXKIY HPSMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IlepnieHAUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHIUKYIAPHOCTU  IBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE MUpPaMUIbl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; IPABUIIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIBHAS NMPaMHUJA; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlpencraBieHue O mNpaBWIBHBIX MHOTOIPAaHHMKAX: OKTajJp,
nojeKka’ip U ukocasap. CeueHust npu3Mbl U MUPAMHUIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



Bbluncienne 31€eMEHTOB MHOTOIPAHHMKOB: pEOpa, AMaroHalld, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaar OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHPAMMIIBI,
TeopemMa o MiIomaau yceu€HHod mnupamuabl. [lonstue o0 o0véMe. OO0BEM
MAPAaMHUJIBI, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY TUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyroriue UITUHAPUIECKON
MOBEPXHOCTH, OCh UIWJIWHIPUYECKOW TOBEpXHOCTH. [lunmuHAp: OcCHOBaHWS U
OOKOBasi TOBEPXHOCTh, OOpa3zyrolas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroIiue KOHUYECKOW TMOBEPXHOCTH, OCh H
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlIuHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IUIOMAIL MOBEPXHOCTH Chephl.
B3aumnoe pacrnonoxenue chepbl U IMIIOCKOCTH; KacaTelabHas MIOCKOCTh K cepe;
I0a b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJO cdepbl; cdepa, BIOUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpallCHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1MIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lomo6ubie Tema B mpocTtpaHcTBe. COOTHOMIEHUS MEXKAY TUIOMAISIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennss nwiIMHApa (OapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuyieTbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUCHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTu U B npocTpaHcTBe. ClIokKEHNE U BBIYMTAaHUE BEKTOPOB.
YMHOXeHHEe BEKTOpa Ha 4yucio. Pa3noikeHne BeKTOpa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatsel BekTopa. Ilpocteiimine 3amaum B
KOOpJMHATax. Yroa Mexay Bekropamu. CKalaspHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KoOopauHATHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIC pe3yJabTaThl OCBOEHHUS MPOrPaMMBbI yUeOHOTO MpeaMeTa «MaTteMaThKay XapakTepUu3yrTCs:

I'paxxnanckoe BocMTanme:

c(hOpMUPOBAHHOCTHIO IPAXKIAHCKON MO3UIIMKM 00YYAIOIIEeTOCsl KaK aKTUBHOT'O M OTBETCTBEHHOTO UJIEHa POCCUMCKOTO
oO011iecTBa, MPEJICTABICHUEM O MAaTEMAaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUM, MPOLEAYP
TPaXKJIAHCKOTO O0IIecTBa (BBIOOPHI, OMPOCH U TP.), YMEHHEM B3aUMOJICUCTBOBATH C COIMAIBbHBIMU WHCTUTYTAMHU B
COOTBETCTBUHM C MX (DYHKIIUSIMHU U Ha3HAUCHUEM.

ITaTpuoTHyeckoe BOCIMTAHME:

c(hOpPMUPOBAHHOCTHIO POCCUHCKOM TPaXKIAHCKOM HWIEHTUYHOCTH, YBaXKEHHS K TMPOIUIOMY W HACTOSIIEMY
POCCUMCKOM MATEeMaTHKH, LEHHOCTHBIM OTHOIIEHUEM K JOCTHXKEHHUSIM POCCUUCKHX MAaTeMaTUKOB M POCCHICKOM
MaTeMaTHYECKOM IIKOJIbI, K MCIIOJIb30BAHHIO ITUX JOCTIKCHUH B IPYTrUX HAyKaX, TEXHOJIOTHAX, chepax SIKOHOMHUKHU.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa; Cc(GOpMHUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHUA,
ATUYECKOTO TMOBEJCHUS, CBSI3aHHOTO C IMPAKTUYECKUM TMPUMEHEHUEM JOCTWKEHUU HAYKH U JEATEIBHOCTHIO YUEHOTO;
OCO3HAHHUEM JIMYHOT'O BKJIAJ[a B IOCTPOCHUE YCTOMYUBOTO Oy IYIIIETO.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHUPY, BKIIIOYAs ACTETUKY MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajaad,
PEIIEHUM, PACCYKICHUM; BOCITPUMMYHUBOCTHIO K MATEMATHYECKUM aCIIEKTaM Pa3JIMYHbIX BUJI0B HCKYCCTBA.

Du3nYeCcKoe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHUS MPUMEHSATH MaTeMaTHYECKUE 3HAHUS B MHTEpecax 370poBOro u 6e3omacHoro oopasa
JKW3HU, OTBETCTBEHHOTO OTHOILICHHUS K CBOEMY 3JI0POBBIO (30pOBOE MUTAHHUE, COATTAHCUPOBAHHBIM PEKUM 3aHATHH U
OTHBIXa, peryisipHas (Qu3ndeckas aKTUBHOCTH), (HU3HUYECKOTO COBEPIICHCTBOBAHMS, TPH 3aHIATHSAX CIOPTHUBHO-
03JI0POBUTEIILHOU JIEATEIBHOCTHIO.

Tpynosoe Bocniuranue:



TOTOBHOCTBIO K TPYIY, OCOZHAHUEM LIEHHOCTH TPYAOJIOOUS; HHTEPECOM K pa3iudHbIM chepaM npodhecCUOHAIBHOM
NEATeNIbHOCTH, CBS3aHHBIM C MaTeMaTUKOW U €€ MPWIOKEHUSMHU, YMEHHEM COBEpIlaThb OCO3HAHHBIM BBIOOp Oyayieit
npodeccur U pearn30BbIBATh COOCTBEHHBIC KM3HEHHBIC IJIAHBI; TOTOBHOCTBIO U CIIOCOOHOCTHIO K MAaTeMAaTHYECKOMY
00pa3oBaHUI0O M CaMOOOPA30BAaHUIO HA MPOTSHKEHUM BCEHW JKU3HU, TOTOBHOCTHIO K AKTMBHOMY Y4YacTHIO B PEUICHUU
MPaKTUYECKUX 3aJ1ad MaTeMaTUYeCKON HaMPaBICHHOCTH.

IKO0J0rHYecKoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO IKOJIOTUUECKOW KYJIbTYphl, TOHUMAHUEM BJIUSHHUS COIIMATBHO-IKOHOMHUUYECKUX MPOIIECCOB Ha
COCTOSIHUE TPUPOAHON M COIMAIBLHOW Cpeibl, OCO3HAHMEM TJ00AIbHOIO XapakTepa SKOJOTHMYECKUX MpolseM;
OpUCHTAIlME Ha NPUMEHEHHE MATeMaTHYECKUX 3HAHUW MJid peHieHUs 3aJad B 00JIacTH OKpYKaroled Cpeabl,
TJIAHUPOBAHUS IMMOCTYIKOB M OIICHKH X BO3MOYKHBIX MTOCIEACTBUM JIJISI OKPYKAIOIIEH CPeIbl.

IleHHOCTH HAYYHOTO NMO3HAHUS:

c(hOpPMUPOBAHHOCTHIO MHPOBO33PCHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH H
0OIIIeCTBEHHON TMPAaKTUKH, MOHHUMAHUEM MaTEMaTHYEeCKON HayKu Kak c(epbl YeloBEUeCKON NesTeIILHOCTH, JTAIloB €&
Pa3BUTHS M 3HAYMMOCTH JJISl PA3BUTHUS UBUJIM3AINU; OBJIAJICHUEM SI3bIKOM MAaTEMaTHKH W MaTEMaTUYeCKOW KYyJIbTYpoi
KaK CpEJCTBOM TIO3HAHMSI MHUPA; TOTOBHOCTHIO OCYIIECTBIATh MPOSKTHYIO W HCCIEAOBATEIBCKYIO JESITEIHHOCTH
WHMBUIYaJIbHO U B TPYIIIIE.

METAIPEIMETHBIE PE3YJIBTATBI

MeTanpeIMeTHbIE PE3yJIbTaThl OCBOCHHUS IMPOTpaMMBI ydeOHOTo mpeameTa «MareMaThkay XapaKTepU3YHOTCs
OBJIQJICHUEM YHHUBEPCAIbHBIMU HO3ZHABAMENbHBIMU OCUCBUIMU, VHUBECPCAIbHLIMU KOMMYHUKAMUBHLIMU OeUCEUIMU,
VHUBEPCATILHBIMU Pe2YTISIMUBHBIMU OCUCMEUSIMUL.

1) Vnusepcanvnvie noznasamenvmsle oeiicmsus, obecneuusarom Gopmuposanue 6a306blx KOSHUMUBHBIX NPOYUECCO8
ooyuaowuxcs (0ceoeHue Memooo8 NO3HAHUSL OKpydcaroue2o Mupd, HNpuMeHeHue JA02UYeCKUX, UCCAe008amelbCKUX
onepayuil, ymenuii pabomams ¢ ungpopmayueti).

ba3oBble JiornyecKkue 1eicTBUA:



BBISIBIIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC NPHU3HAKM MATEMaTHYECKUX OOBEKTOB, MOHSITUN, OTHOIICHUU
MEXJy TOHSATUSAMU; (QOPMYITUPOBATH OMNpEACICHUsT TOHSTHI; YCTaHABIMBATh CYIIECTBEHHBIM MpPU3HAK
KJ1accu(puKaIuu, OCHOBaHUS JIJIs1 000OIIEHNS M CPABHEHUSI, KPUTEPUH TIPOBOJIMMOTO aHAIN3a;

BOCIIPUHUMATh, (OPMyIUpOBaTH U TPEoOpa3OBBIBATh CYXKICHUS: YTBEPAUTEIbHbIE U OTPHUIIATEIIbHBIC,
eJIMHUYHBIC, YaCTHBIC U OOIIUE; YCIOBHbIC,

BBISIBJIATh MAaTEeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUHrs B (hakTax, JaHHBIX, HAOTIOICHUSIX U
YTBEPKACHUSAX; MpeJIaratb KPUTEPUU JJIsl BBISIBIICHUSI 3aKOHOMEPHOCTEH U MIPOTUBOPEUHIA;

JenaTh BBIBOJIBI C KCIOJB30BAHUEM 3aKOHOB JIOTMKU, JEAYKTHUBHBIX W WHAYKTHUBHBIX YMO3aKIIOUYEHUMH,
YMO3aKJIIOUYEHUHN IO aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSITEJILHO [I0Ka3aTeIbCTBA MATEMAaTUUECKHUX YTBEPKJICHHHN (NMpSIMbIE W OT MPOTUBHOTO),
BBICTPaUBaTh apTryMEHTAIINIO, TPUBOJAUTL IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYKJICHUS U
BBIBOJIBI,

BbIOMpATH CIoco0 perieHus ydeOHoU 3aaun (CpaBHUBATh HECKOJBKO BAPUAHTOB PEIICHMs, BRIOUpaATh Haubosee
MOJXOJISAIIUN C yUETOM CaMOCTOSITEIBLHO BBIIETIEHHBIX KPUTEPHUEB).

Ba3oBnble uccienoBarejabcKkue JeCTBHA:

UCIIOJIb30BaTh BONPOCHI KaK HCCIIEIOBATCIbCKHA HMHCTPYMEHT IIO3HAHHS, (OPMYJIUPOBATh BOMPOCHI,
GuKCcHpYIOIME TPOTUBOpPEUHe, MpoOJeMy, YCTaHABIWBAaTh MCKOMOE H JIaHHOE, (OPMHPOBATH THIIOTE3Y,
apryMCHTHUPOBATh CBOIO IMO3UIINIO, MHCHHUE;

IIPOBOJUTH CaMOCTOSITCIIBHO CIUIAHWPOBAHHBIM AKCIIEPUMEHT, MCCICIOBAaHUE IO YCTAaHOBJICHHIO OCOOCHHOCTCH
MaTeMaTHYEeCKOTO OOBEKTa, SBJICHUS, TPOIECCa, BBIIBICHHIO 3aBHCHUMOCTEH MEXTY OOBEKTaMH, SBICHUSIMH,
IPOIIECCAMU;

CaMOCTOSITEILHO (opMyaupoBaTh OOOOIICHUS ¥ BBIBOJALI 110 pe3ysbTaTaM MPOBEAEHHOTO HAOIIOACHUS,
WCCJICIOBAHNS, OIICHUBATh JOCTOBEPHOCTH MOJIYUCHHBIX PE3YyJIbTATOB, BHIBOJIOB M O00OOIICHUI;

IIPOTHO3HPOBATH BO3MOYKHOE Pa3BUTHE IPOIIECCa, a TAaK)KE BBIJBHTATh MPEITOIOKCHHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBHSX.

Pabora ¢ undgopmaumeii:

BBIABIIATH N€UIIMTH HH(POpMAIIUK, TaHHBIX, HEOOXOIMMBIX JIJISI OTBETA Ha BOIIPOC U ISl PEIICHUS 3aa4u;



BbIOMpaTh MHPOPMALMIO M3 HMCTOYHUKOB pA3JIMYHbIX THUIIOB, AaHAJIU3UPOBATh, CUCTEMATU3UPOBATh U
MHTEPNPETUPOBATH UH(POPMALIMIO PA3IMYHbIX BUAOB U (POPM IpeICTaBICHUS;

CTPYKTYpPHPOBaTh HH(OpMALUIO, IPEACTABIATH €€ B pa3IMYHbIX (hopMax, WIUTFOCTPUPOBATH IparuecKy;
OLICHMBATh HaIEKHOCTh UH(GOPMALIMH IO CAMOCTOSITENILHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) Yuueepcanvuvie KoMMyHUKamugHwle Oelicmeus, 00ecnedusarom Cc@OPMUPOSAHHOCHb COYUATLHBIX HABLIKOG

00VuaOWuUxcs.
Oo0wenue:

BOCIIPUHUMATH U (hOPMYJIUPOBATH CYXKJIEHUSI B COOTBETCTBUM C YCJIOBUSAMH M IEISIMU OOIICHUS; SICHO, TOYHO,
IPaMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS 110 X0y PEIICHUS
3a/1a4i, KOMMEHTHUPOBATD MMOJTYyUYCHHBIN PE3yJIbTarT;

B Xo/€ OOCYXIEHMs 3a/JaBaTh BOIPOCHI MO CYHIECTBY OOCYX JaeMoil TeMbl, MPOOJIEMBbI, periaeMoil 3ajaayw,
BBICKA3bIBaTh WJICH, HAIICJICHHBIE HAa TOUCK PEIICHHS; COMOCTABIATh CBOU CYXJIACHHUS C CYXICHHSIMHU JPYTUX
YYaCTHUKOB JUajnora, oOHapyXMBaTh pa3JiMuue M CXOJCTBO IMO3UIIMKI; B KOpPpekTHOU (opme (opmynupoBath
pa3HoOrIacus, CBOM BO3PAKEHHUS;

NPEJICTABIISATh PE3yAbTaThl PEIICHUS 3a]a4H, IKCIIEPUMEHTA, UCCIIEI0BaHUS, IPOEKTA; CAMOCTOATEILHO BHIOMPATDH
¢dbopMat BBICTYIICHUS C YUETOM 3aJ1ay MPE3eHTAIMN 1 OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHu4vecTBO:

NOHMMATh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHAMBUIYAIbHON PaOOTHI MpPU PEIICHHH Y4YeOHBIX
3a/lay; TPUHUMATh I1eJb COBMECTHOM JIEATENBbHOCTH, IUJIAHUPOBATh OPraHU3aIUI0 COBMECTHOW padoThI,
pacmpenensiTe BHABI padOT, JIOTOBApUBATHCS, OOCYXKIAaTh MPOILIECC M PE3yIbTaT padOThl; 0000mMaTh MHEHHS
HECKOJBbKUX JIOJICH;

y4acTBOBAaTh B TPYNIOBBIX (popmax paboThl (0OCyx)aeHHS, OOMEH MHEHUH, «MO3TOBbI€ IITYPMBD» U HHBIE);
BBITIOJHSTH CBOIO YacTh paOOThl M KOOPAMHHUPOBATH CBOM JCHCTBUS C APYTMMHU 4YiIe€HAMU KOMAaHJbI; OIEHWBATH
Ka4yeCTBO CBOETO BKJIaJa B OOIIUH IPOIYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBUSI.

3) Vuueepcanvhvie pecynamusHnsle oeticmaus, 00ecneuusarom Gopmuposanue cCmMviCi08blX YCMAHOBOK U HCUZHEHHBIX

HABBLIKOB JTUYHOCMU.
CaMoopraHmaunﬂ:



e COCTaBJIATH IUIAH, aJITOPUTM PELIEHUS 3a/1a4H, BBIOUPATh CIOCOO pelIeHUs ¢ YUETOM UMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yYETOM HOBOM
uH(pOpMaIIH.

CaMOKOHTPOJIb:

e BIIQJIETh HaBbIKAMHU I103HABATEJIbHON pedieKCHH KaK OCO3HAHUSl COBEPIIAEMBIX JIEHCTBUNH M MBICIUTEIbHBIX
IPOLIECCOB, MX pe3ylbTAaTOB; BJIAAETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIA IIpolecca U pe3yibTara
peLIeHUsI MAaTEMAaTUYECKON 3a1a4H;

e IIPEABUACTH TPYAHOCTH, KOTOPBIE MOT'YT BOBHUKHYTH IIPY PELLICHUH 3a7a4l, BHOCUTH KOPPEKTUBBI B 1€ TEIBHOCTD
Ha OCHOBE HOBBIX 00CTOSITEILCTB, JaHHBIX, HAIICHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIIEHMBATb COOTBETCTBHE PE3YJIbTATa IIEJIM U YCIOBUSIM, OOBSICHITH MPUUYUHBI IOCTUKCHHUS WU HEJIOCTHIKCHUS
PE3YNIbTATOB JIEATEILHOCTH, HAXOIUTh OMIMOKY, TaBaTh OIICHKY NPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

10 KITACC

OnepupoBaTh MOHATUIMU: TOUYKA, IPAMasi, IIIOCKOCTb.

[IprMeHATh aKCMOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX IIPU PELICHUU T€OMETPUUYECKUX 3a]ay.

OnepupoBaTh NOHATHIMU: MAPATUIETBHOCTD U NMEPIEHIUKYIAPHOCTD MPSAMBIX U MIJIOCKOCTEN.

KnaccuduimpoBath B3auMHOE pacroiokeHNE MPSIMBIX U TUIOCKOCTEN B MIPOCTPAHCTRE.

OmnepupoBaTh MOHATUSMU: ABYTPAHHBIM YTOJ, TPaHU JIBYTPAHHOTO yTria, pedpo ABYTPaHHOTO YTIJia; JMHEHHBIA yro
JBYIPAaHHOIO yTJIa; TPajyCHAasi Mepa IBYTPAHHOTO YIJIA.

OnepupoBaTh NOHSATUSAMU: MHOTOTPAaHHUK, BBIMYKJIBIA U HEBBIYKIIbII MHOTOIPAHHUK, 3JEMEHTHl MHOTOIPaHHUKA,
MPaBUWIBHBI MHOTOIPaHHHUK.

Pacno3naBaTh OCHOBHBIE BUbl MHOTOIPAHHUKOB (MUpaMuAa; Ipu3Ma, IpsiMOYrOJIbHBIN NapajuieNenumne, Kyo0).

KnaccudunmpoBate MHOTOTpaHHUKH, BBIOMpAas OCHOBaHUS MJis KiIacCU(UKAIHUK (BBIMYKIBIE W HEBBITYKIIBIE
MHOTOTPaHHUKU; MPABUJIbHbIE MHOTOTPAHHUKH; IPSIMbIE U HAKJIIOHHBIE TPU3MbI, NapaJIJICICITUIIC IbI).



OnepupoBaTh MOHATUIMU: CEKYIIAsl MIIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBACHSITH NPUHITUTIBI TOCTPOCHUS CEUCHU M, UCTIONb3Ysl METO/ CIEO0B.

Ctpouth ceueHHs] MHOTOTPAaHHUKOB METOJOM CJIE/IOB, BBINMOJHSATH (BHIHOCHBIE) IJIOCKUE YEPTEKH M3 PUCYHKOB
MPOCTBIX 00BEMHBIX (PUTYP: BUII CBEPXY, COOKY, CHU3Y.

Pemrath 3agaun Ha HaXOXACHUE T€OMETPUYECKUX BEIWYUH IO o0pasliaM WIM alfOpUTMaM, MPUMEHSSI U3BECTHBIC
aQHAJIUTUYECKUE METOJbI MPU PEIICHUU CTAHJAPTHBIX MAaTEeMAaTHYECKHUX 3a7a4 Ha BBIUUCICHHE PACCTOSHHUN MEXIY ABYMS
TOYKaMHU, OT TOUKH JO0 MPSAMOM, OT TOUKH JIO TUIOCKOCTH, MEXITY CKPEIIUBAIOIIUMUCS MPSIMBIMH.

Pemiath 3amaun Ha HAXOXKACHUE T€OMETPUYECKUX BEJIWYUH MO O0pasliaM WIM aJifOpUTMaM, MPUMEHSSI U3BECTHBIC
AQHAJUTUYECKUE METOAbl TMPU PEHICHUH CTAaHAAPTHBIX MAaTeMAaTHYeCKUX 3aJay Ha BBIUYKCICHUE YIJIOB MEXIY
CKPEIIHBAIOITAMHUCS TIPSIMBIMU, MKy TTPSIMOH U TIJIOCKOCTBIO, MEXKTY TJIOCKOCTSMHU, JIBYTPAHHBIX YTJIOB.

Boeruncnsate 00BEMBI U TUIOMIANA TMOBEPXHOCTEH MHOTOTPAHHHMKOB (IIpU3Ma, MUpamMua) ¢ IpuMeHeHHeM GopMyll,
BBIYHCJISITE COOTHOIICHUSI MEXTY IIOIIQISIMU MTOBEPXHOCTEH, 00BEMaMH TI0I00HBIX MHOTOTPAHHHUKOB.

OnepupoBaTh MOHATUSMU: CHUMMETPHUSI B IPOCTPAHCTBE; IEHTP, OCh M IUIOCKOCTb CHMMETPHUH; IEHTP, OCh H
IUIOCKOCTh CUMMETPUU (UTYPHI.

W3BnekaTh, npeoOpa3oBbIBaTh U UHTEPIIPETUPOBATH HH(DOPMAIIUIO O TPOCTPAHCTBEHHBIX T€OMETPUYECKUX PUTypax,
NPE/ICTABIICHHYIO HA YepTexaxX U PUCYHKaX.

[TpumensTh TeoMeTpruecKue (pakThl JJIsl PEeHICHUsI CTEPEOMETPUUECKUX 3aJ1ay, MPEIoaralonuX HeCKOJIbKO I1aroB
pEIICHMs, €CIIA YCIIOBUS IPUMEHEHUS 3a/1aHbl B IBHOW (hopMme.

[IpuMeHsAT, TpOCTEHIIINE MPOTPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHUCTEMBI TPU PEIICHUU
CTEPEOMETPUUECKHUX 3a/1au.

[IpuBOaUTH pUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE U KU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB
T€OMETPUH B UCKYCCTBE.

[IpuMeHsATh MOTYyYEHHBIE 3HAHUS HA IPAKTUKE: AaHAIM3UPOBATh pEalibHble CUTYallUM W NPHUMEHSATh W3YYEHHBIE
MOHATHS B TIPOIIECCE TIOWCKA PEIICHHWS MaTeMaTH4ecKd CGHOPMYITHPOBAHHOW MPOOJIEMBI, MOACIUPOBATH PEATbHBIC
CUTyallul Ha fA3bIKE T'€OMETPHUM, HCCIEAO0BATHh MOCTPOEHHbIE MOJEIH C HCIOJIb30BAHHEM T€OMETPUUYECKUX MOHSITUU U
TEopeM, armapara aareOphl; pemarh MPaKTUYECKUEe 3a/1a9H, CBI3aHHBIC C HAXOXKICHUEM T€OMETPUICCKUX BEITMYMH.



11 KVIACC

OnepupoBaTh NOHATHUAMU: IMIHHAPUICCKAS MOBEPXHOCTH, 00PA3yOIIHe MUIUHAPUIESCKON TTOBEPXHOCTH; IIUIUHID;
KOHUYECKask MIOBEPXHOCTh, 00pa3yronue KOHNIECKON TOBEPXHOCTH, KOHYC; ChepruecKasi TOBEPXHOCTb.

Pacno3naBath Tena BpaiieHus (HUIMHAP, KOHYC, cdepa U map).

OOBICHATH CLIOCOOBI MOTYICHHS TEJT BpAIICHUSI.

KnaccudummpoBaTh B3aUMHOE PacTONIOKEHUE CPEPhl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBOM CErMEHT, OCHOBAHHME CETMEHTA, BHICOTA CETMEHTA; IMAPOBOW CIIOM, OCHOBAHHE
IIapOBOTO CJIOS, BBICOTA IIAPOBOTO CIIOS; IIAPOBOM CEKTOP.

BbI4uciisaTh 00bEMBI U IJIOMIAIN TTOBEPXHOCTEH TEJ BPAIllCHHsI, TEOMETPUUYECKUX TEJI ¢ PUMEHEHUEM (opmyi.

OnepupoBaTh MOHATUSIMH: MHOTOT'PAHHHK, BIIMCAHHBIA B c()epy M ONMHMCAHHBIA OKOJ0 cdepsl; chepa, BrucaHHAS B
MHOTOT'PAHHUK HJIM TEJIO BpAICHUS.

BBIYUCIIATE COOTHOLIEHUS MEXKY IIOMIASIMH ITOBEPXHOCTEH U 00bEMaMHM MOJOOHBIX TEJ.

N300paxath n3ydaemple GUTYPHI OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BEIOTHATE (BBIHOCHBIC) TUIOCKUE YEPTEKH M3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYpP: BHI CBEPXY, COOKY, CHHU3Y;
CTPOWTH CEUCHHSI TEJI BPAIICHHSI.

W3Brekarh, HHTEPIPETUPOBATH U TIPE0OPa30BLIBATh HHPOPMAITHIO O TIPOCTPAHCTBEHHBIX TCOMETPHUECKUX (PUTYypaX,
NPEICTABIICHHYIO HAa YepTekKaxX U PUCYHKAX.

OnepupoBaTh MOHSATUEM BEKTOP B IPOCTPAHCTBE.

BEIIOTHATE JCHCTBHS CIIOKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB M YMHOXXCHHS BEKTOpa Ha YHUCIO, OOBSCHSTH,
KaKUMU CBOMCTBAMU OHH 00J1a/1af0T.

[TpumeHsATH TPaBUIIO MTApAIIEICTTUIISAA.

OmnepupoBaTh MOHATUIAMHU: JEKaPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIh BEKTOPA, PABEHCTBO BEKTOPOB,
KOOPJIMHATHI BEKTOPA, YTOJ MEXIY BEKTOpaMH, CKaJspHOE MPOU3BEJCHHE BEKTOPOB, KOJIMHEAPHBIC W KOMIUJIAaHAPHBIC
BEKTOPBI.

HaxoauTe cyMMy BEKTOPOB M MIPOM3BEACHUE BEKTOpPA HA YUCIIO, YTOJl MEXKy BEKTOPAMHU, CKAISIPHOE MPOU3BEICHNUE,
pacKIaAbIBaTh BEKTOP MO ABYM HEKOJTMHEAPHBIM BEKTOPAM.



3anaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPJUHAT.

[IpyMeHsATh reoMeTpruecKue (PakThl JJIsl PEIIEHUsI CTEPEOMETPUUECKHUX 3aJ]1ay, MPEANoaralouuX HECKOJIbKO 111aroB
pELIeHMs], €CJIA YCIIOBUS IPUMEHEHUS 3a/1aHbl B IBHOM (hopMme.

Pemate npocTeiiime reoMeTpruuecKue 3aJa4l Ha MPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/1A.

Pematpe 3a7auM Ha JOKAa3aTe€IbCTBO MATEMAaTHYECKHMX OTHOIICHUM M HAXOXKJIEHUE T€OMETPUYECKUX BEJIUYUH IO
oOpa3slaM Ui alropuT™Mam, MPUMEHsISI U3BECTHBIE METO/IbI IPU PEIICHUN CTaHAAPTHBIX MATEMAaTUYECKUX 3a/1a4.

[IpuMeHsAT, TpocCTEHIINEe MPOTPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHUCTEMBbI MpPU PEIICHUU
CTEpEOMETPUUECKUX 3aJ1au.

[IpuBOAUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HU, PACIIO3HABATH MPOSIBICHUE 3aKOHOB
Tr€OMETPUU B UCKYCCTBE.

[IpyuMeHsATh TONy4YeHHbIE 3HAHMS HA MPAKTUKE: aHATU3UPOBATH peEajbHbIE CUTYallMM W TMPUMEHSATh H3YyYEHHbIE
NOHSTHSI B TMPOIECCE IMOUCKA PEIICHHUS MaTeMaTH4YeCKH CHOPMYIUPOBAHHON MPOOJIEMbI, MOAEIUPOBATH peabHbIC
CUTYyallUd Ha SA3BIKE I€OMETPUHU, HCCIENOBAaTh IOCTPOEHHBIE MOJACIN C HCIOJIb30BAHUEM I'€OMETPHUYECKUX IOHITHI H
TEOpeM, arnmnapara ajareopbl; pemarb NpakKTHUIECKUE 3a/1a4M, CBA3aHHbIE C HAXOXKACHUEM I€OMETPUUECKUX BEJINYMH.
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HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
1. «kEnrHOE OKHO TOCTYTa K 00pa3oBaTeIbHBIM pecypcam»-

http://windows.edu/ru

2. «Enunast komnekuus nu@poBhIX 00pa30BaTEIBHBIX PECYPCOBY -

http://school-collektion.edu/ru

3. «DenepanbHBIN IEHTP THHOPMAIIMOHHBIX 00pa30BaTEIBHBIX PECYPCOBY -

http://fcior.edu.ru, http://eor.edu.ru



