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MNOACHUTEJIBHASA 3AIIMCKA

PabGouas mporpamma yueOHOro kypca «l'eomerpusi» 6a30BOro ypoBHS s
oOyuaromuxcss 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepanbHOTO
rOoCyZIapCTBEHHOTO 00Pa30BaTEIHHOTO CTaHJAAPTa CPEAHETO OOIIeTo 00pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTeMaTH4eCKOMy OOpa3oBaHUI0, W TPAAUIMA POCCHUUCKOTO 0oOpa3oBaHUSI.
Peanuzanmsi mporpaMMbl 00eCIIEeYMBACT OBJIAJICHUE KITFOUEBBIMH KOMIICTCHITHSIMH,
COCTaBIIIIOIIIMMU OCHOBY IS CaMOPa3BUTHUSI M HEMPEPHIBHOIO 0Opa3oBaHUS,
[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W II03HABATEIILHOTO pa3BUTHUS
JUYHOCTH O0YYarOIIMNXCs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHoCcTh yueOHOTO Kypca TeOMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OOYCJOBIIEHA NPAKTHUYECKONH 3HAYMMOCTHIO METAlpPEIMETHBIX U
OPEeIMETHBIX PE3YyJbTAaTOB OOYUYEHHUS T'€OMETPUM B HAIPABICHUU JHUYHOCTHOIO
pa3BuTHs oOyuaromuxcs, ¢GopMHpoOBaHUA (YHKIIMOHAJIBLHON MaTeMaTH4eCKOu
I'PaMOTHOCTH, U3YUYEHHS IPYTUX y4eOHbIX AMCHMIUIMH. Pa3BuTHe y 00yyaromumxcs
NPaBUIBHBIX MPEACTABIECHUA O CYIIHOCTH U IPOUCXOKIEHUU TE€OMETPUYECKHX
abCTpaKkiMii, COOTHOIIEHHH PEATBHOTO M HUICAIBHOT0, XApPAKTEpE OTPaKEHUS
MAaTEMAaTHYECKOW HAyKOW SBJICHUA M MPOLECCOB PEATBHOTO MHPA, MECTE
reOMETPUU B CUCTEME HayK U POJIM MaTEMAaTUYECKOTO MOJIEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYalllMXCsl, a TaKKe KayeCTB MBILIUICHUS, HEOOXOAMMBIX JUIsl aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisgeTcs OAHUM M3 0a30BBIX IMPEJIMETOB HAa YPOBHE CPEIHErO
oOmiero oOpa3oBaHusA, TaK Kak oOOecrneyrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JUCUUIUIMH €CTECTBEHHO-HAYYHOU HANPaBIE€HHOCTH, TaK U TYMaHUTapHOU.

Jlornyeckoe MbllUIeHHE, (OpMUPYEMOE MpPU U3YYEHUH OOydarouuMucs
HNOHATUWHBIX OCHOB F€OMETPHUH U MOCTPOCHUHU LENOYKU JIOTHUYECKUX YTBEPKACHUN
B XOJI€ pEUICHUsI T€OMETPUYECKUX 3a7ayd, YMEHHE BBIJBUTaTh M OIPOBEPraTh
TMIOTE3bl HEMOCPEACTBEHHO HCIIONB3YIOTCS IPU PEIICHUH 337a4 €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (QU3UKH.

YMeHHe OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00acTIX AEATENbHOCTH 4YesioBeka. OpUEHTalus YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHalbHOTO ObiTHs, (opma
OTpaXEHUSI OKPY>KAIOIIET0 MHPA, YCJIOBHUE YCHENIHOTO MO3HAHUS M AKTHBHOTO
npeoOpa3oBaHus  JEeUCTBUTENbHOCTH. OnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazaMH OOBEIMHAET pa3Hble BUAbl y4EOHOM U TPYNOBOH JEITEIBHOCTH,



SBIIIETCSI OJHUM W3 MPO(PECCHOHATBHO BAXXKHBIX KA4eCTB, MOITOMY aKTyallbHa
3aa4a (OPMUPOBAHUSA Yy OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBINUICHHS Kak
Pa3HOBHJIHOCTH OOpa3HOTO MBIIUICHHSI — CYIIECTBEHHOI'O KOMIIOHCHTa B
MOJITOTOBKE K MPAKTUUYECKON JACATEITHHOCTH IT0 MHOTUM HAITPaBJICHUSM.

[leas ocBoeHmst mporpamMMbl ydeOHOro Kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00yueHus — o00O1eoOpa3oBarebHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOydJarommxcs  4epe3  OoOecredeHre  BO3MOXKHOCTH  MPUOOpETeHUs |
UCTIONb30BAaHUSI CHUCTEMATUYCCKUX TI'E€OMETPUYECKMX 3HAHUW W JICWCTBHH,
crenupUIHBIX TEOMETPUH, BO3MOYKHOCTH YCIIEIITHOTO MPOJIOJDKCHHST 00pa30BaHMS
0 CTICTIHAIBHOCTSIM, HE CBS3aHHBIM C MPUKIIATHBIM HCTIOIH30BAHIEM T€OMETPHH.

[Iporpamma 1o TrTeomMeTpuu Ha 0a30BOM YpOBHE IMpeAHA3HAYCHA IS
00yJaronuxcs CpeHeH IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBLHBIX 3aTPyIHEHUH
Ha ypOBHE OCHOBHOTO 00mero oopasoBanus. Takum oOpa3om, oOydaroniuecs: Ha
0a30BOM YypOBHE JOJDKHBI OCBOUTH OOIHE MAaTEeMaTHYECKUE YMEHHsI, CBSI3aHHBIC
co crenuuKoil TEOMETPUHM € HEOOXOAUMBIE IJIsi KU3HA B COBPEMEHHOM
obmectBe. Kpome 3T0ro, OHM MMEIOT BO3MOKHOCTh M3YyYUTh T'€OMETpPHUIO OoJiee
r1y00Ko, €clii B JalbHEHIIeM BO3HUKHET HEOOXOIWMOCTh B TE€OMETPHUYECKHX
3HAHMSIX B MPOPECCUOHATBHON JACATEIHHOCTH.

JIoCTIKeHHE IIeJTd  OCBOCHHS TPOrpaMMBbl 00ECIIEUMBACTCS peElICHUEM
COOTBETCTBYIOIIUX 3amad. [IpHopWTETHBRIMU 3aJadaMH  OCBOSHHUSA  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISFOTCS:

e (opMHpoOBaHHE TMPEACTABICHUS O TEOMETPUU KaK YacTH MHPOBOM

KYJIBTYPBI B OCO3HAHHE €€ B3aUMOCBS3H C OKPYKAIOIIIM MHPOM;

e (opmMupoBaHue TpEACTaBICHUS O MHOTOTPAHHUKAX W TENaX BpaIlcHHS
KaK 0 BRXHEUIINX MATEeMAaTHYECKUX MOJIEISAX, MO3BOJISIONINX OMUCHIBAThH
Y U3y4aTh pa3HbIe SABJICHUS OKPYKAIOMIErOo MUPA;

o (opMupoBaHWE yMEHHs pAaclO3HAaBaTh Ha 4YepTeX axX, MOJCISIX H B
peaTbHOM MHPE MHOTOTPAHHHUKH M TeJla BpaICHUS;

e OBJAJCHUE METOJAMH PEIICHUS 3a/7ad Ha TIOCTPOCHUS HAa M300paKEHUIX
MPOCTPAHCTBEHHBIX PUTYD;

e (QopMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSITHSMH O
MHOTOTPaHHUKaX U TeJaX BPaIIECHUS U UX OCHOBHBIMHU CBONCTBaMU;

e OBJAJCHUE  QJITOPUTMAMH  PCEIICHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMHpOBaHHE yMEHHUS TMPOBOJIUTH  HECJIOXKHBIE JOKa3aTeIbHBIC
paccy X JIeHHUA B XOJ€ PELICHUS CTEPEeOMETPUUYECKUX 3alad U 3a7ad C
MPAKTUYECKUM COJIEPIKAHUEM;

e Dpa3BUTHE  UHTCIUICKTyallbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
oOydJaromuxcs, TO3HABAaTEILHOW  AKTHMBHOCTH, HCCIEIOBATEIBCKUX
YMEHUHN, KpUTUIHOCTH MBITIICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM IPAaMOTHOCTH, peJIeBaHTHOM
r€OMETPUU: YMEHUE pacro3HaBaTh IMPOSIBICHUS T'€OMETPUUYECKUX
HNOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEW B peajbHBIX KU3HEHHbIX
CUTYallMsIX M TMpPU HU3YyYEHUU JAPYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBHCHUMOCTEH U 3aKOHOMEpHOCTEH, (OpMynHpoBaTh HX Ha S3bIKE
r€OMETPUU U CO3/1aBaTh FEOMETPUUYECKHUE MOJIEIH, IPUMEHSATh OCBOCHHBIN
r€OMETPUYECKUN ammapar Juisl pPELIeHUs MPaKTUKO-OPUEHTUPOBAHHBIX
3aJlay, UHTEPIIPETUPOBATH U OIEHUBAThH MMOJTYUYEHHBIC PE3YyIbTATHI.

OTIMYUTETHFHON OCOOEHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHUE B KypC
CTEPEOMETPUM B Hayalle €ro H3y4yeHus 3aJay, peIIaeMblX Ha YPOBHE
UHTYWUTUBHOTO MO3HAHUS, U ONpeAeNEHHBIM 00pa3oM opraHu3oBaHHas paboTa Hal
HUMH, YTO CIIOCOOCTBYIOT Ppa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIILJICHUS, CTUMYJIUPYET MPOTEKAHWE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JAJbHEUIIIEMY U3YyUYECHUIO MTPEIMETA.

[Tpenmourenue OTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIT B CBOEH OCHOBE UyBCTBEHHOCTH IPEIMETHO-
MPAKTUYECKON JesTeNIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Y
yYalllUXCsl B Kypce CTEpPEOMETpPUU MPOBOAMTCS 3a CUET pelIeHus 3aJad Ha
CO3/aHME€  NPOCTPAHCTBEHHBIX 00pa3oB W  337ad Ha  ONEpUpOBaHUE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue oOpa3a IPOBOJUTCS € ONOPOM Ha
HarJIsgHOCTh, a ONEpUpPOBaHME OOpa3oM — B YCIOBUSX OTBJICYEHHUS OT
HATJITHOCTH, MBICIEHHOTO M3MEHEHHUSI €70 HCXOAHOTO COJEPKaHMUS.

OcHOBHBIE coaepkaTelbHble JTUHUU Kypca «['eomerpum» B 10—11 kmaccax:
«MHororpanHukny», «IIpsiMble U TUIOCKOCTH B MPOCTpAHCTBEY, « Tena BpaleHus»,
«BeKTOpbI 1 KOOpAMHATHI B IPOCTPAHCTBEY». DOPMUPOBAHHUE JTOTHUECKUX YMEHUI
pacmpenensercs He TOJBKO II0 COJAEP)KATEJIbHBIM JIMHHMSAM, HO W IO ToJaM
0oOy4eHHMsI Ha YPOBHE CpeTHEro o01ero 0opa3oBaHusl.

Copepxanue 00pa3OBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3yJbTaTaM
OCBOCHMsI paboyell MporpaMMmsbl, pacOopeneleéHHbIM [0 TrojaM oOy4eHwus,
CTPYKTYPUPOBAHO TaKUM 0O0pa3oM, 4YTOOBI OBJAJEHUE TE€OMETPUUECKUMU
MNOHATUSAMU W HAaBBIKAMHM OCYLIECTBIISUIOCH MTOCJIEI0BATEIBHO M MOCTYNATENbHO, C
COOJIIO/IEHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHCTEMY T'€OMETPUYECKUX MPEJCTaBICHUN OOYydYaloIMXCs, paciiupss U
yriyostsist e€, 00pa3ysi IPOUYHbIE MHOXKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGBHOM IIVIAHE

Ha uzydenue reometpuu oTBOAUTCS 2 yaca B Henelo B 10 kimacce u 1 yac B
Henento B 11 kiacce, Bcero 3a jiBa rojia o0ydenus - 102 yueOHbIX yaca.



COAEPXKXAHME YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOCHHUHU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMHOE pacnosioKeHue IMpsAMBIX B IPOCTPAHCTBE: IIE€pECEKaroluecs,
napajulejibHble M CKpeumuBaromuecs npsMbele. [lapamuiensHOCT OpSAMBIX U
IUIOCKOCTEM B IIPOCTPAHCTBE: IAPAJUICIIbBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
[IapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAJIIEIBHOCTh NMPSAMOW U IUIOCKOCTH. YTUIBI €
COHAIIPABJICHHBIMU CTOPOHAMH; YIOoJd MEXAY IpsAMBIMH B IIPOCTPAHCTBE.
[TapaiutennbHOCTH IJIOCKOCTEMN: IapajujieIbHbIC IIJIOCKOCTH; CBOMCTBA
napajieNbHbIX Iuiockoctel. [lpocreifiine mnpocTpaHCTBeHHbIE (UTypbl Ha
IUIOCKOCTH: T€Tpa’ap, KyO, napaiesenumne]; TOCTPOCHUE CEUCHUH.

IlepneHauKyISApHOCTD NPSIMON U IUIOCKOCTH: NEPIECHAUKYJIISPHBIEC NPSIMBIC B
[IPOCTPAHCTBE, IIPsAMBIE [apajuleJIbHbIE U NEPIEHAUKYIAPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYISAPHOCTH IMPAMOM M INIOCKOCTH, TEOpeMa O IpsAMOU
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTJIBI B NPOCTPAHCTBE: YIOJI MEXIY IPSIMOH U
IUIOCKOCTBIO;  JIBYI'PAHHBIM  yroj, JIMHEHMHBIM yroJa JBYTPAHHOIO  yIJa.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE
OT TMNpsAMOM /[0  IJIOCKOCTH,  TOpoeKuus  (QUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUKYJAPHOCTH  JIBYX
TI0CKOoCcTeN. TeopeMa 0 TpEX NMEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

IloHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PDAHHUKA, BBIITYKJIbIE
Y HEBBITYKJIBIE MHOTOI'PAaHHUKH; Pa3BEPTKA MHOrOrpaHHuka. [Ipusma: N-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPHU3MBbI; IpsAMas U HAKJIOHHAs MPU3MbL; OOKOBas U
TIIOJIHAs ITIOBEPXHOCTh IIPU3MBL. [Tapayutenenurnen, IIPSIMOYTOJIbHBIN
napajuiesenunes u ero csoucrsa. I[lupamupa: N-yroiapHas nupamujia, I'paHd U
OCHOBaHHUE MUPAMUBI; OOKOBAS U MOJIHAS MOBEPXHOCTh MUPAMHU/IbI; TPAaBUIIbHAS
yCeu€HHas MNHUpaMuja. OJIEMEHTbl HOpu3Mbl M nupamuiasl. IIpaBuibHbIE
MHOTOI'PaHHUKHU: TOHSATHE MPABWJIBHOIO MHOTIOTPAaHHHUKA; ITPAaBUJIbHAS IIPU3MaA U
IIpaBUWIbHAS IHPAMUIA; [PaBWIbHAs TPEYTrojbHAsA NUPaAMUIA W IPABUIIBHBIN
TeTpadip; KyO. IlpencraBieHue o MpaBUIIBHBIX MHOTOTPAHHUKAX: OKTa’3p,
nozieKkasip U ukocasap. CeueHus: Npu3Mbl U TUPAMUJIBIL.

CuMMeTprss B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IPSIMOMH,
IUIOCKOCTU.  ODJEMEHTbl CUMMETPUM B NHpaMHAAX, NapajuieJeHnuIenax,
IIPAaBUJIBHBIX MHOI'OI'PAHHUKAX.



Brerunciienne »ieMEHTOB MHOTOTPAHHHKOB: pEOpa, IuUaroHaiu, YIJIBL.
[Tnomane OOKOBOW TOBEPXHOCTH M TIOJHOW IMOBEPXHOCTH MPSIMOW TIPHU3MBI,
IJIONIAh OCHOBAaHMH, TeopeMa O OOKOBOW ITOBEPXHOCTH TNIPSIMOM IPU3MBL.
[Tnomans OOKOBOW IMOBEPXHOCTH U TOBEPXHOCTH TPABWIBHOW THUPAMUIBI,
TeopemMa O TulomaAn yceu€éHHoW mmpamunbl. [lorstne 00 o0BéMe. OOBEM
UpPaMUIbl, TPU3MBI.

[Tomo6ubie Tema B mpocTtpaHcTBe. COOTHOIIECHUS MEXAY TUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMHU TTOTOOHBIX TEJI.

11 KJIACC

Tena Bpamenust

[Hwnuaapudeckas IMOBEPXHOCTb, obOpazyrornue IWJIMHIPUYECKON
MOBEPXHOCTH, OCh LWJIWHAPUYECKON TMMOBEpXHOCTU. L[WnuHIOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zywlias M OCh;, IUIONIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3ylolie KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOW moBepxHocTH. KOoHyC: OCHOBaHME M BepIIMHA, 00pa3yromas
U OCh; IUIOMAAhr OOKOBOM ¥ TIOJHOW TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, TUAMETp; IUIOLIAJb MMOBEPXHOCTU CQEpHI.
B3aumHuoe pacronoxenue chepsl U INIOCKOCTH; KacaTellbHAs TNIOCKOCTh K cdepe;
IJI0IIAIb CEpPHI.

N300pakenne Ten BpallleHHs Ha TNIOCKOCTH. Pa3BEépTka MUIIMHIIpa U KOHYCA.

KomOunamuu Ten BpalleHus W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKo0JIO cdepnl; cdepa, BOMCaHHAS B MHOTOTPAHHUK, WU TEJIO
BpalICHUS.

[Tonsatue 00 06bEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00béMe
IPSIMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM IMIHHIpA,
konyca. O0BEM 1apa u miomaas chephl.

[logoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMASIMHU
MOBEPXHOCTEH, 00hEMaMU TTOTOOHBIX TEJL.

Ceuennsi nwiMHApa (OapaJUleIbHO M MEPIEHIUKYISIPHO OCH), CEYEHUS
KOHyca (mapajijielIbHOE OCHOBAHMIO M TIPOXOJIAIIEE Yepe3 BEPIIUHY), CEUCHUS
mapa.

BekTopbl 1 KOOPANHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B mpocTpaHcTBe. CloKeHUE U BBIYUTAHUE BEKTOPOB.
YMHO)KEHHE BEKTOpa Ha Yucio. Pa3nokeHne BeKTopa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamienenunena. Pemienwe 3amad, CBSI3aHHBIX €
NPUMEHEHUEM TIpaBWJI JACHUCTBHM ¢ BekropaMu. I[IpsmoyrosibHas cucrema



KoopauHaTt B mnpoctpadHcTBe. Koopaunatel BekTopa. IIpocreimme 3amaun B
KOOpAWHATaX. YTOoJl Mexay Bekropamu. CKalIpHOE MPOU3BEIECHUE BEKTOPOB.
Brriuncienue yrioB Mex1y NpsIMbIMH U TUIOCKOCTAMU. KooparHATHO-BEKTOPHBIN
METO/I IPH PEIICHUHA T€OMETPUUYECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATbBI

JIndHOCTHBIE pE3yibTaThl OCBOCHMSI MPOTpPaMMbl y4eOHOTO TpeaMera
«MaremaTrka» XapakTepu3yrTCs:

I'paxxpanckoe BociuTanue:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKOMN TO3UIINN 00YUaAIOMIEToCs] Kak aKTHBHOTO
W OTBETCTBEHHOTO WIEHA POCCHUUCKOrOo OOIIeCTBa, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
IpoLeayp TpaxJaHCcKoro ooOmecTBa (BbIOOPHI, OMNPOCHI M Tp.), YMEHUEM
B3aHMOJICMCTBOBAaTh C COLMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
GYyHKIUSIMHU ¥ HA3HAYCHUEM.

ITaTpuoTH4YecKkoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUINCKON IpakIaHCKON UJICHTUYHOCTH, YBAKCHUS K
IIPOLUIOMY U HACTOSALIEMY POCCHUMCKOW MAaTEMAaTUKH, HEHHOCTHBIM OTHOILLIEHUEM K
JIOCTUKEHUSAM POCCUUCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMAaTUYECKOW IIKOJIbI,
K HWCIIONB30BAHUIO 3THX JOCTKEHWH B JPYTHX HayKaX, TEXHOJOTHAX, cdepax
SKOHOMUKHM.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUEM JTyXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;
c(hOpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHWS, OTUYECKOTO  ITOBEICHUS,
CBSI3aHHOTO C MPAKTHUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKH U JIESITEIbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUHUBOTO Oy AyIIETO.

JcTeTH4ecKoe BOCIUTAHNE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAsl 3CTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajJad, pEIIEHNH, pacCyKJIeHUN;
BOCIPUUMUYHUBOCTBIO K MATEMAaTHUYECKUM ACIIEKTAM Pa3JIMYHBIX BUJOB HCKYCCTBA.

dusuyeckoe BOCIUTAHKE:

cOpPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATH MaTeMaTU4YeCKUe 3HaHUS B
HWHTEpecax 370poBOro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3/10pOBOE€ MUTaHHE, COATAHCUPOBAHHBIN PEKUM 3aHATUU U

OT/IbIXa, peryJisipHas busznaeckas AKTUBHOCTb); dusngecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHITHIX CIIOPTHUBHO-03/I0POBUTEIHHOM
JeSITeTbHOCTBIO.

TpynoBoe Bocniutanue:

TOTOBHOCTBIO K TPYZY, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
pazauuHbiM  chepaM  MPOPECCHOHAIBHON  JIEATENbHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oyaymeil npodeccud U peanu3oBbIBATh COOCTBEHHbIE JKU3HEHHBIE IUIAHBI;



TOTOBHOCTBIO M  CIOCOOHOCTHIO K  MaTeMaTHYeCKOMYy OOpa3OBaHHUIO M
caM00Opa30BaHUI0 Ha MPOTSHKCHUM BCEM >KU3HHM; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTeMaTHYECKON HAIPaBICHHOCTH.

IKO0J0rHYecKoe BOCIIUTAHHE:

c(OPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYyphl, MMOHUMAHHUEM BIUSHUS
COIMAJIBHO-DPKOHOMHMYECKHUX IPOIIECCOB Ha COCTOSIHUE MPUPOIHON M COLMATbHOM
Cpeabl, OCO3HAHMEM TJIOOAIBHOTO XapakTepa HSKOJIOTHYECKUX IMpOoOseMm;
OpUCHTAIlMel Ha MPUMCHEHHE MaTeMAaTHYECKUX 3HAHUW ISl pelieHHs 3ajayd B
o0JlacTU  OKpYXalolllel cpenpl, IUIAHUPOBAHUS IIOCTYNIKOB M OILIEHKH HX
BO3MO>KHBIX MTOCHEACTBUMN JIJIs1 OKPYKAIOIIEH CpeIbl.

I{leHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMHUPOBAHHOCTBIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  Pa3BUTHUA HAayKM ©  OOIIECTBEHHOM  MPAKTUKH, T[OHHUMaHUEM
MaTeMaTUYeCKOW HayKh Kak c]epbl 4enoBEeYeCKOW MesTeTbHOCTH, 3TArloB €&
Pa3BUTHS M 3HAYUMOCTH IS Pa3BUTHUS LMBUIM3AIMHU; OBJIAJCHHUEM S3BIKOM
MaTeMaTUKXM W MaTEeMaTU4YeCKON KyJIbTypOl KakK CpEeJICTBOM MO3HAHUSA MHPA;
TOTOBHOCTBIO OCYIIECTBJISATh MPOSKTHYI) U HCCIEAOBATEIBCKYIO ACATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUeOHOTO TMpeaMeTa
«MaremaTtunka XapaKTEPHU3yIOTCS OBJIaJICHUEM YHUBEPCATHHBIMH
NO3HABAMEIBHBIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
O0elcmeusiMuU, YHUBEPCANbHbIMU Pe2YAIMUSHLIMU OCUCTNEUSIMU.

1)  Vuuseepcanrvnvie  nosnasamenvhvle  Oelicmsus, — 00eCneuuU8arOm
Gdopmuposarue 6a308bIX KOSHUMUBHBIX NPOYECCO8 0OYYaowuxcs (oceoeHue
Memoo08  NO3HAHUA — OKpYJcaowe2o  Mupd,  NpuMeHeHue  J102UYECKUXx,
uUcce008amenbeKux onepayull, ymenull pabomams ¢ ungopmayueti).

Bba3oBble Jijoruueckue 1ecTBHA:

e BBISBIIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MATEMATHICCKUX
OOBEKTOB, TMOHSATUN, OTHOIICHWUH MEXIY TMOHATHAMH, (HOPMYITUPOBATH
OTpeNeNICHUs]  MOHSATHH; yCTaHABIMBAaTh CYIIECTBEHHBIH  IPH3HAK
KjaccuUKauy, OCHOBAaHUA i OOOOIICHHWS W CpaBHEHUS, KPUTEPUH
IIPOBOJIUMOTO aHAJIN3a;

e BOCIpPUHUMATH, (QopMymHpoBaTE W MNPeOOPa30OBBIBATE  CYXKIACHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, €AMHUYHBIC, YACTHBIE W OOIIHE;
YCJIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTuBopeursi B (aKTaX, JAaHHBIX, HAONIOACHHUSAX U YTBEPXKICHHIX;



npeasiaraTh ~ KPpUTEPUU Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

e JleJaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTHUBHBIX M
MHJYKTUBHBIX YMO3aKIIOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e TIPOBOJHUTH CaMOCTOSTEIIEHO JI0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKJICHUM (TIPSMbIE U OT MPOTUBHOTO), BHICTPAUBATh ApTyMEHTAIIHIO,
MPUBOJNTH TPUMEPHI M KOHTPIPUMEPHI, O0OOCHOBBIBATH COOCTBEHHBIE
CY’KJICHUS U BBIBOJIBL;

e BbIOMpaTh CcHOCOO pelieHuss y4eOHOM 3amauM (CpaBHUBATh HECKOJIbKO
BAPUAHTOB pELIEHUs, BBHIOMpaTh Hauboiee MNOAXOMAMMI ¢ Y4ETOM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ncciienoBarejbcKkye 1eCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCJIEA0BATENbCKUI MHCTPYMEHT MO3HAHUS;
(bopmynupoBaTh BONPOCHI, (UKCUPYIOIIME MNPOTUBOpEUYUE, Mpodiaemy,
yCTaHaBIMBaTh  HCKOMOE€ U  JaHHOe, (OpMHUPOBATH  THIIOTE3Y,
apryMEHTUPOBATH CBOO MO3ULUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSATENBHO CIUTAaHUPOBAHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHME IO YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4eCcKOro
0o0BEKTa, SBJICHHS, MPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, ABJICHUSIMU, IPOLECCAMU;

e CaMOCTOSITENHHO (HOPMYIUPOBATH OOOOIICHHS W BBIBOJBI MO pE3yibTaTaM
POBEIEHHOTO HAOJIOJCHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX Pe3YyJbTaTOB, BEIBOJIOB U 0000IIECHMUI;

e TMPOTHO3MPOBATH BO3MOKHOE pPa3BUTHE IMpOLECcCa, a TAKXKE BBIIBUTATh
MPEANOJIOKEHNS O €r0 PA3BUTUH B HOBBIX YCIOBHSX.

Pabora c nndopmanmueii:

e BBIBIATH JACPUIUTH UHPOPMALIMH, JTaHHBIX, HEOOXOJUMBIX HJisi OTBETa
Ha BOIIPOC U I pEUICHUs 3a]1au;

e BBIOMpaTh WH(OPMAIMIO W3  HUCTOYHWUKOB  PA3JIUYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH MH(OpMAIUIO
Pa3TUYHBIX BUJOB M (POPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MH(MOPMAIIUIO, TPEACTABIATh €€ B Pa3NWYHBIX (opmax,
WLUTIOCTPUPOBATH TpaduuecKy;

e OLICHUBATH HaJEKHOCTh uH(popManuu o CaMOCTOSATEIBHO
chOpMyYITUPOBAHHBIM KPUTCPHUSIM.

2) Vhusepcanohvle KOMMYHUKAGMUGHbBlE  Oelicmeus,  00eCnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0uenue:



BOCIIPUHUMATh W (QOPMYNHPOBaTH CYXKIEHHUS B COOTBETCTBUU C
YCIOBUSIMU | LIESAMHU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX W MHUCBMEHHBIX TEKCTaX, JIaBaTh IMOSCHECHHS II0
XOJly pelIeHUs 3a/1a4i, KOMMEHTHPOBATh MOJYyUYCHHBIN pPe3yJIbTaT;

B X0/ 0OCY>KJIEHHS 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
poOJIEMBI, pelIaeMoi 3a/1a4uu, BHICKAa3bIBaTh UJICH, HAIICJICHHBIEC HA TIOUCK
pEIICHUs; COMOCTaBIATh CBOM CYXKIEHUS C CYXICHHUSIMH JPYTUX
YYaCTHUKOB JIMAJIOrTa, OOHApY)KMBATh Pa3lIUYMe U CXOJCTBO IO3UIIUN; B
KOPPEKTHOU popMe HopMyTHpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHSI;
MPEACTABIATh  PE3yJNbTaThl  pEIICHHWs]  3a]add,  JKCIIEPUMEHTA,
UCCJICIOBaHMsI,  TPOEKTa;  CaMOCTOSITENIbHO  BBIOMpaTh  (popmar
BBICTYIUICHUS C YUETOM 3aJ1a4 MMPE3EHTAI[NN U OCOOCHHOCTEH ay TUTOPHH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh U MCIOJB30BaTh  MPEUMYIECTBA  KOMAHIHOW U
WHIUBUyTBHOW PaOOTHI IPH pENICHUH yUYeOHBIX 3a/1a4; TPUHUMATH 11ETh
COBMECTHOM JE€ATENbHOCTH, IUIAHUPOBAaTh OPraHU3aLHUI0 COBMECTHOMU
paboThI, pacrpeaesaTh BUAbl padoT, JOroOBapUBaTHCA, 00CYKAaTh MPOLECC
U pe3yabTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acCTBOBATh B IPYMIOBBIX (popMax paboThl (00CYyKIeHHs, 0OMEH MHEHHIA,
«MO3TOBBIE€ IITYPMbI» W HWHBIC); BBINOJHATH CBOI YacThb pabOTHI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMU 4I€HAMU KOMAaH/IbI;
OLICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
chOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

Yuueepcanonvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cCMbLCIO0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUYHOCTU.
Camoopranuzamnus:

COCTaBJIATh IUIaH, AJITOPUTM PELICHUS 33]Ja4M, BEIOUpATh CIOCO0 peleHus
C YYETOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUI C Y4ETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIBb:

BIIAJICTh HABBIKAMU TIO3HABATEIHHOM pedieKcMr Kak OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJQJ€Th CIOCOOaMU  CaMOMNPOBEPKH, CaMOKOHTPOJSL Ipolecca H
pe3yJibTara penieHus MaTeMaTUIeCKOM 3a/1auu;

MPEABUNIETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HHKHYTh NPHU pEUICHUU
3a/1aud, BHOCHUTb KOPPEKTHUBBI B JIEITEIIBHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAMJIEHHBIX OITUOOK, BHISABICHHBIX TPYAHOCTEH;



e OHOCHHBATL COOTBCTCTBHC PC3yJibTaTa LCIHM MW YCIOBHAM, O0OBSACHATH
IMPUYUHBI OOCTHKCHHUA HWJIN HCAOCTHIKCHUA PE3YJIbTATOB ACATCIbHOCTH,
HaXO0IUTb OHII/I6Ky, JaBaTb OLICHKY HpI/IO6pCTéHHOMy OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBath NOHATUAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

ITpuMeHATh aKCHMOMBI CTEPEOMETPUU M CIECACTBUS W3 HUX IPU PEIICHUU
F€OMETPUYECKUX 3a]1aY.

OnepupoBaTh NOHATHIMU: APAILIEIBHOCTh U MEPIEHAUKYIISIPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccuduuupoBaTe B3aUMHOE pacIOIOKEHHE NPAMBIX U IIJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMM: JIBYTPaHHBIA yroj, FpaHd ABYTPaHHOrO Yyrija,
pedpo BYyrpaHHOTO YIJia; JUHEHHBINH Yrojl ABYTPaHHOIO yrja; TpajycHas Mmepa
JBYTPaHHOI'O yrija.

OnepupoBaTth MOHATUSMU: MHOTOIPAHHMK, BBIMYKIbIA M HEBBITYKJIbIHA
MHOT'OI'PaHHHUK, 3JIEMEHTbI MHOTOTPAHHUKA, IPABUJIbHBII MHOTOIPAHHUK.

Pacro3HaBaTh OCHOBHbBIE BHUABbl MHOTOIPAaHHHMKOB (NMHMpaMUa; MpHU3Ma,
IpSIMOYTOJIBHBIN Mapajuiesenumnes, Ky0).

KnaccupunupoBaT ~ MHOTOrpaHHMKH,  BBIOMpass ~ OCHOBaHHMS  AJiA
KJacCU(puKaluy (BBIIYKJIblE W HEBBIIYKJIbIE MHOTOTPAHHUKH; NpPaBUJIIbHBIE
MHOTOI'PaHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, NTapajlIeIeIUIeabl ).

OnepupoBath MOHATUSAMHU: CEKYIas JIOCKOCTb, CEYEHNE MHOTOIPAHHHUKOB.

OOBACHATH IPUHLIUIIBI IOCTPOCHUS CEYEHH, UCIIOJIBb3YSl METO/ CJIEJIOB.

CtpouTh ceyeHUs] MHOTOIPAHHUKOB METOJOM  CJEAOB, BBIIOJIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTBIX OOBEMHBIX (DUryp: BUL
CBEpXY, COOKY, CHU3Y.

Pemmars 3a1aun Ha HaxOXKACHHE T€OMETPUUYECKUX BEJIMYUH MO 00pa3laM Win
aJITOpUTMaM, TPUMEHSS U3BECTHbIE AHATUTHUYECKHE METOAbl NpPU PEIIECHUU
CTaH/JAPTHBIX MAaTEMAaTHYECKUX 3a7a4 HAa BBIYUCIICHUE PACCTOSHUN MEXKIY IBYMSI
TOYKAMHM, OT TOYKM JO TMPsAMOM, OT TOYKM JO IUIOCKOCTH, MEXAY
CKPELIMBAIOIIUMUCS MPSMBIMHU.

PemaTp 3a1aun Ha HAXOXAEHUE T€OMETPUUYECKUX BEJIMYUH 10 00paslam uin
QITOPUTMAM, IPUMEHSSI W3BECTHBIE AHAIUTUYECKHE METOJbl MPU PELICHUU
CTaHJApPTHbIX ~MaTeMaTHYECKUX 3aJad Ha  BBIYMCIEHUE YIJIOB  MEXAY
CKPEIIMBAIOIIMMHUCS MPSAMBIMH, MEXKJIYy HpsIMOM M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Berauciaare 00bEMBI M TUIOMIAINA TTOBEPXHOCTEH MHOTI'OTPAaHHUKOB (IIpU3Ma,
nupamMuga) ¢ TOpuUMEHEeHHeM (OpMYJ; BBIYHCIATH COOTHOIICHHUS  MEXKIY
TUIOMIAASIMU TTIOBEPXHOCTEH, 00bEMaMH 110 I00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHSIMH: CHMMETPUS B IIPOCTPAHCTBE;, IICHTP, OCh W
MJIOCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHH (PUTYPBHI.

W3Bnekath, MNpeoOpa3oBBIBATH M HHTEPIPETUPOBATH HHQPOPMAIUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUSCKUX (PUTypax, MpEeJCTAaBICHHYIO Ha YepTekax U
pUCYHKaX.

[IpumeHATh TeoMeTpuueckue (akThl ISl PEIICHHS CTEPECOMETPUUYECKHX
3a/1a4, TPEAMOJIararoIiuX HECKOIBKO MIAaroB PEIIeHUs, €CJIH YCIOBUS TIPUMEHEHUS
3aJ1aHbI B SIBHOH (hopMme.

[IpuMeHAT,  HpOCTEHIIMEe MPOrpaMMHBIC  CPEJICTBA W 3IJICKTPOHHO-
KOMMYHHUKAITMOHHBIE CUCTEMBI ITPH PEIICHUH CTEPECOMETPUUCCKUX 3a]1ad.

[IpuBoaMTH TPUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTECH B TMPUPOAE U
YKU3HH, PACTIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IprMeHATh TOJTyYCHHBIC 3HAHMWS Ha MPAKTUKE: aHAJIUM3MPOBATh pPEabHBIC
CUTyallUM W TIPUMCHATh HM3yYCHHBIC TOHATHS B IPOIECCE ITOMCKA PEIICHHUS
MaTeMaTU4eCKhn CPOPMYITHPOBAHHONH TPOOJIEMBI, MOJCIHPOBATH peaTbHBIC
CUTyallUM Ha s3BIKE TCOMETPHUU, HWCCICIOBaTh IIOCTPOCHHBIE MOJCIH C
WCITOJIb30BAHUEM TEOMETPUUICCKUX TTOHATHI U TEOpEM, ammapara aareOphl; pemarhb
MPaKTHYCCKUE 3aa9H, CBI3aHHBIC C HAXOXKICHHEM T€OMETPHUCCKUX BEIIMYHH.

11 KIIACC

OnepupoBaTh TOHATHIMH: MHJIWHIAPHYSCKAs IOBEPXHOCTh, OOpa3yOIIHeC
MWIMHAPAYECKON  TIOBEPXHOCTH;  IWJIMHIP;  KOHWUYECKas  IMOBEPXHOCTH,
oOpasyrolue KOHUIECKON TOBEPXHOCTH, KOHYC; cheprueckasi IoBEepXHOCTh.

Pacno3naBath Tena BpanieHus (HUIUHIP, KOHYC, cdepa U map).

OOBSICHATH CIIOCOOBI TMOTYYEHHUS TEJ BPAIICHHUS.

KnaccudummpoBaTs B3aMMHOE paciojio’KeHUe CPephl U MIOCKOCTH.

OnepupoBath MOHATHSIMH: IIAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BBHICOTA
CETMEHTA; IIApOBOW CIJIOM, OCHOBAHWE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOU CEKTOP.

Boruncnsate  00bEMBI M MIJIOMIAM  TOBEPXHOCTEH  Tell  BpalleHus,
TCOMETPUICCKUX TEJI C IPUMEHEHUEM (HOPMY.I.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAaHHUK, BIHMCAHHBIH B chepy H
ONMMCAaHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK WM TEJO
BpaIeHUS.

BBIYUCIISATh COOTHOIICHHUSI MEXY IUIOMIAAIMHU MOBEPXHOCTEH U 00bEMaMu
MOIO0OHBIX TEIL.



N3o00paxarh u3yuyaemble (UTYypbl OT PYKHM U C MNPUMEHEHHEM IPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BbInoNHATH (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTh CEUEHUS TEJ BPAILCHHUS.

W3Bnekatb, WHTEPHPETUPOBATH W MPeoOpa3oBbIBaTh HH(OPMALHMIO O
IPOCTPAHCTBEHHBIX M€OMETPUUECKUX (PUrypax, IPEICTaBICHHYIO HAa YepTekax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BpINOJIHATE [EUCTBUS CIHOXKEHUsSI BEKTOPOB, BBIYUTAHUSA BEKTOPOB W
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00JIaJaI0T.

[IpuMeHATH IPaBUIIO NIapaJUIEIICIIUIIEAA.

OnepupoBatTh NOHATHAMU: JE€KAPTOBBI KOOPJAWHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOPAa, DPAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOl MEXIY
BEKTOpPaMHU, CKaJISIpHOE MPOU3BEIACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxoaute cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPAMH, CKaJsApHOEC IPOU3BEACHUE, pACKIAAbIBATL BEKTOp IO JBYM
HEKOJUIMHEApHBIM BEKTOPaM.

3aaaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPIMHAT.

[IpumeHsaTh reoMeTpuyeckue (akTbl UIsl PEIICHHS CTEPEOMETPUUYECKHUX
3a/1a4, NPEAIoIararolux HECKOJIbKO 11ar0B PEIICHUs, €CJIM YCIOBUS IIPUMEHEHUS
3aJlaHbl B IBHOM (opMe.

Pemate mpocreninyre reoMeTpuyYecKue 3a1adyd Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemarp 3amaum Ha J0KA3aTesbCTBO MATEMAaTHYECKUMX OTHOLICHHM W
HaXO0KJIeHWE FeOMETPUUECKUX BEJIMYMH 110 o0pa3laM Wi alfOpuTMaM, MpUMeEHss
U3BECTHBIC METO/bI IIPU PELICHUH CTAHAAPTHBIX MAaTEMaTUYCCKUX 3a1a4.

IIpumeHaTs mOpocTedlive IPOrpaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHHKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1ay.

[IpuBOaUTE IpUMEpPBl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
YKU3HHU, pACIIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

IIpuMeHATh IOMYyYEHHBIE 3HAHMS Ha IPAKTUKE: aHAJIU3UPOBATH DPEAJIbHBIC
CUTyallud W IPUMEHATb WU3YYCHHBIE IIOHATHUA B IPOLIECCE IIOMCKA PEILICHUA
MaTeMaTU4YeCcKl CQOPMYIMPOBAHHON MPOOIEMBbl, MOIECIUPOBATH pEalbHbIC
CUTyallUd Ha A3bIKE TIEOMETPUM, MUCCIEAO0BATh IIOCTPOCHHBIE MOJEIHA C
UCIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmapara ajireopsl; pemarhb
[IPAaKTUYECKUE 3a7a41, CBA3AHHBIC C HAXOXKICHUEM T€OMETPUUECKUX BEINYUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITIACC

Kosn4yecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posbie)
Konrpoabnubsie IIpakTuuyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
BBejieHne B cTepeoMeTpuio 10 bubmmorexa [JOK
A P P https://m.edso00.ru/1c209e37
[Ipsimble ¥ IIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapanenbHOCTh NPSIMBIX U MNIOCKOCTEN https://m.edso00.ru/1c209e37
[TeprieH UKy IAPHOCTD MPSAMBIX U 12 bub6nuoreka [IOK
IJIOCKOCTEN https://m.edso00.ru/1c209e37
Vel MexIy NPSIMBIMU U TFIOCKOCTSIMU 10 1 brbmmorexa [OK
Y 1P https://m.edso00.ru/1c209e37
bu6mmoreka [JOK
Mrororpartiici 1 1 https://m.edso00.ru/1c209e37
. bubmuoreka [JOK
9 1
OGbEMbI MHOFOIPAHIHKOD https://m.eds00.ru/1c209e37
[ToBTOpEHME: ceueHusl, paCCTOSHUS U YIJIbI 4 1 bubmmorexa LIOK
perHE: P Y https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0
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11 KIIACC

Kouan4yecTBo yacos DJIeKTPOHHbIE
HanMeHoBaHue pa3aeaoB H TeEM nudpoBbIe
Ne i/m P Kontpoabusie IIpakTHyeckue (mupp )
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
T 12
¢J1a Bpatietus https://m.edsoo.ru/1c209e37
N bubmuoreka [JOK
06 5 1
BEMBLTEN https://m.edsoo.ru/1c209e37
BekTopbl 1 KOOpAMHATEI B IIPOCTPAHCTBE 10 1 bubnmorexa LOK
P P pocip https://m.edsoo.ru/1c209e37
[ToBTOpenue, 0600MIECHNE, 7 1 bubnunorexa LIOK
cUcTeMaTu3alus 3HaHu! https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0
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