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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMerpusi» 06a30BOTO YPOBHS IS
oOyuaromuxcss 10 —11 xmaccoB pa3paborana Ha ocHoBe DeaepanabHOTO
roCyJIapCTBEHHOTO 00pa3oBaTEILHOTO CTaHapTa CPeAHEro 001Iero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX  TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, WU TPAJUIMNA POCCUUCKOTO 0Opa3oBaHUSI.
Peanuzanmsi mporpaMMbl 00€CIIeYMBaCT OBJIAJICHUE KIIFOYEBBIMH KOMIICTCHITHSIMHU,
COCTaBIIIIOIIIMMHU OCHOBY IS CaMOPa3BUTHUSI W HENPEPHIBHOIO 0Opa3oBaHUS,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W I[I03HABATEIILHOIO pa3BUTHUS
JUYHOCTU 00yYarouIuXcsl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOrO Kypca TEOMETPUM Ha YpPOBHE CpPETHEro OOIIero
oOpa3oBaHus OOyCJIOBJIEHA MPAKTUYECKOW 3HAYMMOCTHIO METANpeIMETHBIX |
MPEAMETHBIX PE3YIbTAaTOB OOYYEHHS T€OMETPUU B HAIPABICHUU JMYHOCTHOTO
pa3BuUTHS OO0ydYarommxcs, (QOpMUPOBaHUS (PYHKIIMOHATHHOW MaTeMaTHYECKOM
IPaMOTHOCTH, U3YUYCHUS IPYTUX yYeOHBIX AUCIUIUIMH. Pa3BuTHE y 00ydYarOmmxcs
MPABUJIBHBIX TPEACTABICHUA O CYIIHOCTA W TMPOUCXOXKICHUH TE€OMETPUUYECKHUX
abCTpakifii, COOTHONICHHH PEAIbHOTO M HWICATBHOT0, XapaKTepe OTpaKeHUs
MaTEeMaTHYeCKON HayKOH SBJICHWH H TPOLECCOB pPEAIbHOTO MHpa, MECTe
r€OMETPUHU B CUCTEME HAYK U POJIM MAaTEMAaTHYECKOTO MOJCIUPOBAHUS B HAYTHOM
MO3HAHUU M B MPAKTHUKE CITOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYaIllUXCs, a TaKKe KauyeCTB MBIIUICHUSI, HEOOXOAMMBIX [UIsl aJanTalliud B
COBpEMEHHOM OOIIECTBE.

['eomeTrpust gBisieTcss OMHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO
obmiero oOpa3oBaHHs, Tak Kak oOecrmedYnBaeT BO3MOXKHOCTh H3YUYCHHS Kak
JTUCITUTIIMH €CTECTBEHHO-HAYYHOM HAMPABJICHHOCTH, TaK M TYMaHUTapPHOM.

Jlornyeckoe wMbIUIeHHE, (OpMUPYEMOe MPU HU3YYCHUH OOyJaronuMucs
MOHSATUHUHBIX OCHOB T€OMETPHUH U TIOCTPOCHHUH IETIOYKU JTIOTUYECKUX YTBEPKICHUN
B XOJI€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHUE BBIABUTATh M OMPOBEPraTh
THIIOTE3bI HEMOCPEACTBEHHO HCIIOIB3YIOTCS MPU PEIICHHH 3a7a4 €CTECTBEHHO-
HAyYHOTO IUKJIA, B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHHne OpueHTHUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 0ONacCTsIX AESITeNbHOCTH uejoBeka. OpHEHTalMs YelOBEeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro CoIuaibHOro ObITus, (opMma
OTpaXEHUSI OKPY’KAIOIIETO MHPA, YCIOBHE YCIIENTHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHus  JEeHCTBUTENLHOCTH. OmepupoBaHWE  MPOCTPAHCTBEHHBIMU



oOpazamMu O0OBENMHSET pa3Hble BHUJAbl YYEOHOM U TPYJOBOM JESATEIBHOCTH,
SBIISICTCS OJAHUM M3 TNMPO(PECCHOHAIBHO BAXKHBIX KAadeCTB, MOATOMY aKTyallbHa
3ajaya (QopMHUpoBaHUS y OOYy4YaIOIIMXCS MPOCTPAHCTBEHHOTO MBILIUICHUSI Kak
Pa3HOBUJIHOCTH OOpa3HOrO MBIIUIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON AESTENHHOCTH [0 MHOTUM HAIIPaBJICHUSIM.

Ilenp ocBoeHus mporpammbl yueOHOro Kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yueHus — o0O0Ieo0pa3oBarebHOE U OOLIEKYJIbTYpPHOE pPAa3BUTHE
oOyyaromuxcst  4yepe3  oOecleueHHe  BO3MOXKHOCTH  MPUOOpETEHUsT U
WCIIOJIb30BAHUS CHUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM U JIEWCTBUM,
crenuUYHBIX T€OMETPUH, BO3MOKHOCTH YCIEUTHOTO MPOJIOJKEHUsI 00pa30BaHus
M0 CMNELHAIBHOCTSM, HE CBA3aHHBIM C NMPHUKJIAJHBIM HCIOJIb30BAHUEM I'€OMETPHH.

[Iporpamma mo reoMerpuu Ha 0a30BOM YpOBHE NpeIHA3HA4YeHa s
o0yyaroluxcs CpeHeN IIKOJIbI, HE MCIBITHIBABIIMX 3HAYUTENIbHBIX 3aTPyIHEHUN
Ha YpOBHE OCHOBHOro 001iero oOpazoBanus. Takum oOpazoM, oOydaromuecs: Ha
0a30BOM YypOBHE JIOJKHBI OCBOMTH OOLIME MATEMaTHUYECKUE YMEHHMsI, CBSI3aHHBIE
CO CHEIU(PHUKON TEeOMETpHUH U HEOOXOAMMBIE sl JKU3HH B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM MMEIOT BO3MOKHOCTh M3YyYUTh T€OMETpPHUIO OoJiee
riy0oOKo, eclii B JlajJbHEHIIEM BO3HUKHET HEOOXOJIMMOCTh B TE€OMETPUUYECKHX
3HaHUAX B MPOPECCUOHANIBHOMN 1EATEIbHOCTH.

JlocTkeHHe 1eM OCBOCHMS MPOrpaMMbl O0ECIIEUMBAETCS pElICHUEM
COOTBETCTBYIOIIMX 3ajay. [lpuopuTeTHbIMUM 3aJayaMM  OCBOEHHSA  Kypca
«["eomerpum» Ha 6a30BoM ypoBHe B 10—11 kiaccax siBISIOTCS:

 popMHUpoBaHUE NPEICTABICHUS O TEOMETPUH KaK YaCTH MUPOBOU KYJIBTYpHI
M OCO3HAHME €€ B3aMMOCBS3H C OKPYXAIOLIUM MUPOM;

e popMHUpOBaHUE MPEACTABICHNUS O MHOTOTPAHHUKAX M TEJNIAaX BpPAUIECHUS KaK
O BAXHEWIIMX MATEeMAaTHYECKUX MOJEINSX, MO3BOJIIIOUIMX ONHUCHIBATh H
M3y4aTh Pa3HbIE SABJICHHS OKPYKAIOLIErO MUPA;

« popMUpOBaHUE YMEHUS PACIIO3HABATh HA YEPTEXaX, MOJEISIX U B peaIbHOM
MHpPE MHOTOTPAHHUKH U TeJla BPAICHMUS;

e OBJIQJICHUE METOJAaMHU PEILIECHUs 3a/ad Ha MOCTPOEHUS Ha H300paKeHUsX
MIPOCTPAHCTBEHHBIX PUTYD;

e popMupOBaHME YMEHHS OMNEPUPOBATH OCHOBHBIMH  TMOHATHUSAMU O
MHOTOTpaHHHMKaX U TeJlaX BPalIeHUs U UX OCHOBHBIMHU CBOMCTBaMH;

e OBJIQJICHUE aJITOPUTMaMU PEUICHUSI OCHOBHBIX THIOB 3a/1a4y; (OpMUpOBaHUE
YMEHHUS MPOBOJIUTh HECJIOXKHBIE [I0Ka3aTeNIbHbIE PACCYKIEHUS B XOJ€
pEelIeHUs] CTEPEOMETPUYECKMX 3aJady M 337a4 C [PAKTHYECKUM
COJZIEp)KAHUEM;



e Pa3BUTHE MHTEIJIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00ydaronmxcs,
MMO3HABATEJIbHONW aKTUBHOCTHU, UCCIIEIOBATEIbCKUX YMEHUN, KPUTUUHOCTHU
MBIIUICHUS;

e popMupoBanue GyHKIMOHATBLHOW IPaMOTHOCTH, PEJIEBAHTHON T'€OMETPHUU:
YMEHHE paclo3HaBaTh MPOSIBICHUS I€OMETPUUYECKUX TMOHSTHH, 00BEKTOB
1 3aKOHOMEPHOCTEH B peaibHbIX KU3HEHHBIX CUTYalUsIX U MPU U3YUYCHUU
IpPYTUX  y4eOHBIX  MPEIMETOB,  TMPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (POopMyIHpPOBATh UX HA S3BIKE TEOMETPUHU M CO3/1aBaTh
F€OMETPUYECKUE MOJENIH, NPUMEHATh OCBOCHHBIM TI'€OMETPUYECKUN
anmapar g pelleHus NPAKTUKO-OPUEHTUPOBAHHBIX  3ajady,
MHTEPIPETUPOBATH U OLICHUBATD MMOJYYCHHBIC PE3YyJIbTATHI.

OTIMYUTETFHON OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCS BKIIFOUEHHUE B KYPC
CTEPEOMETPUM B HAyalle €ro MU3y4YeHHs 3aJay, pElIaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHMUSI, U ONpeeIE¢HHBIM 00pa30oM OpraHru3oBaHHasi paboTa HaJl
HHUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTHUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAaHUE MHTYUTUBHBIX MPOILIECCOB, MOTUBUPYET K
JaJbHENIIEeMY U3yUYEHUIO MTPEeIMETA.

[Ipeanourenue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOY OOYyYeHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
MPAKTUYECKON JesTeNIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Yy
y4almxcsi B Kypce CTEpPEOMETPUM MPOBOJIUTCA 3a CU€T pelieHUus 3ajad Ha
CO3JJaHH€  MPOCTPAHCTBEHHBIX O0pa3oB W  3aJady HAa  ONEpPUPOBAHUE
MPOCTPAaHCTBEHHBIMU o0Opazamu. Coznanue oOpas3a MPOBOJUTCS C OMOPOW Ha
HarJIAIHOCTh, @ OIIepUpOBaHUE O0Opa3oM — B YCIOBHUSX OTBJICYEHHUS OT
HarJISIAHOCTH, MBICJICHHOTO U3BMEHEHHUS €r0 UCXOTHOTO COJIEPKAHUS.

OcHoOBHBIE cozepikarelibHble TUHUU Kypca «I'eomerpunm» B 10—11 kiaccax:
«MmuororpanHukmn», «IIpsiMble ¥ TIJIOCKOCTH B IPOCTPAHCTBEY, « Tea BpauieHus»,
«BekTopsl 1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JIOTUUECKUX YMEHUIN
pacripefieisieTcss He TOJbKO M0 COAEPXKATEIbHBIM JIMHUSIM, HO W TIO TojaM
o0y4eHHUs Ha YPOBHE CPEHEr0 00IIEro 00pa3oBaHusl.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yjbTaTaM
OCBOCHMsI paboyeill mporpaMMbl, pacupeneia€HHBIM 10 ToJaM OOydYeHus,
CTPYKTYPHUPOBAaHO TakuM oOpa3oM, dYTOOBI OBJIaJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HaBBIKAMH OCYUIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
coOJII0ICHUEM TTPUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIFOYAIHUCH B
OOIIyI0 CHUCTEMY T€OMETPHUUYCCKUX TMPEICTABICHUN OOYYAIOIIMXCS, PACIIUPSS U
yriyonss e€, o0pasys MpoYHble MHOYKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IVIAHE



Ha u3yuenne reomerpumn orBoaurcs 2 yaca B Henemo B 10 knacce u 1 gac B
Heznenmio B 11 kmacce, Bcero 3a iBa roga ooydyenus - 102 yueOHbIX yaca.



COAEPXKXAHME YYEBHOI'O KYPCA
10 KUIACC

IIpssMbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHAITUS ~ cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMATHYECKOM TIOCTPOCHUHM CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anMHOE pacnosioKeHue TMpsSMBIX B IMPOCTPAHCTBE: IEPECEKAIOLINECs,
NapajyieJibHble M CKpeuuBaromuecs npsmbie. [lapamiensHOCT NOpsSMBIX U
IUDIOCKOCTEM B IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IPOCTPAHCTBE;
MApAJVIENBHOCTh TPEX MPSIMBIX; NMAPAUICIBHOCTh MPSIMOU U TIJIOCKOCTHU. YTJbI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YrOJd MEXAY NPSMBIMH B IPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEM: NENEN G NINGISE IJIOCKOCTH; CBOICTBA
napajjiebHbIX TUiockoctel. [Ipocrteifive mnpocTpaHCTBeHHbIE (UTypbl Ha
IUIOCKOCTH: TETpadip, KyO, mapaijiesienume; IoCTPOSHUE CEYCHHI.

IlepneHAUKYISAPHOCTD NPSIMOM U IUIOCKOCTU: NEPIECHANKYJIIIPHBIE MPSIMBIC B
MPOCTPAHCTBE, NPSAMBIE MapajuIebHBIE W TEPHECHAUKYJSIPHBbIE K IUIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpeMa O NpsSMOu
MEPIIEHANKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YTOJ MEXIY MPSIMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YIOJ, JIMHEWHBIM yroJl  JBYTPAHHOTO  yIJia.
[leprieHAUKYISp ¥ HAKJIOHHBIE: PACCTOSTHUE OT TOYKH 10 TJIOCKOCTH, PACCTOSTHUE
OT MNpSAMOM 10  IUIOCKOCTH,  TpOeKuusi  (GUrypbl Ha  IJIOCKOCTb.
[lepneHAUKYISIPHOCTh  IUIOCKOCTEM: NPU3HAK  MEPIEHAUKYJSIPHOCTA  JABYX
IJI0CKOCTEN. Teopema o TpEX NMepHeHAUKYIpax.

MHoOrorpaHHuKHu

[ToHsiITHE MHOTOTPpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKU; pa3BEPTKa MHOTOrpaHHuKa. [Ipu3ma: N-yroyibHas
Mpu3Ma; rpaHd U OCHOBAHUS MPU3MBbI;, IpsiMas U HAaKJIOHHAs MPU3MBbI; OOKOBas U
MOJIHAA IMOBEPXHOCTh MTPU3MBL. [Tapamtenenunen, PAMOYTOJIbHBIN
napajuiesienune]; U ero cpoucrsa. [lupamupa: N-yronpHas nupamuja, 'paHd U
OCHOBaHHWE MUPAMUJIbI, OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMU/IbI; TPaBUIIbHAS U
yCeu€HHasg nupaMuaa. OJIEMEHTbl TMpu3Mbl © nupamuiabl. [IpaBuiibHBIE
MHOTOIPaHHUKHU: TOHSATHE NPABWIBHOIO MHOIOTPAHHUWKA; MPABUJIbHAS IMPU3MA U
IpaBUWIbHAS IHUPAMUJA; [PaBWIbHAs TPEYTOJbHAsA NUPAMUIA W IPABUIIBHBIN
terpadsp; KyO. IlpencraBieHne o mpaBUIIBHBIX MHOTOTPAHHHUKAX: OKTa’dp,
noaeKadap u ukocadap. CeueHns Npu3Mbl U TUPAMHUIBI.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSAMOWM,
IUIOCKOCTU.  ODJEMEHTbl CUMMETPUM B MNHpaMHAaX, Napajuielenunenax,
MPaBUJIBHBIX MHOTOIPAaHHUKAX.



BbluncneHue 3J€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AuaroHaiu, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TIOJIHOW TOBEPXHOCTH TIPSIMOM TMPU3MBI,
IJIOMAJh OCHOBAaHMM, TeopeMa O OOKOBOW TMOBEPXHOCTH NPSIMOM MPHU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH UM TOBEPXHOCTH MPaBUIBLHOW MUpaMUJIbI,
TeopeMa O Iulomanu yceuéHHoul mnupamuabl. [lonstue o0 o0béme. OO0BEM
MUPAMU/JIbI, TPU3MBL.

[logoOuble Tena B mpocTpancTBE. COOTHOIICHUS MEXIY IUIOLIASIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEJL.

11 KJIACC

Tena Bpamenust

[nnuHapuyeckas IIOBEPXHOCTB, oOpasyroiue IUJIMHIPUYIECKON
MOBEPXHOCTH, OCh UWJIWHAPUYECKON TMOBEpXHOCTU. [lunuHap: ocHOBaHUA U
OOKOBasi TMOBEPXHOCTh, oOOpasyromias M OCb;, IUIOMAAb OOKOBOW U TOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yromiue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KoHyC: ocHOBaHME U BepinHa, oOpasyromias
M OCb, IUIONMaJb OOKOBOM U TMOJHON TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3yrolye U BhICOTa; OCHOBaHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUaMeTp; IUIOMIAAb MOBEPXHOCTU c(hephl.
B3aumHoe pacnosnoxxeHue chepbl U MIOCKOCTH; KacaTellbHas MJIOCKOCTh K cdepe;
IJI01aAb CHEpHI.

N300pakeHne Ten BpalleHus Ha TNIOCKOCTH. Pa3BépTka MUIIMH/Ipa U KOHYCA.

KoMmOuHanuu Tenm BpamieHUss ©M  MHOTOIPAaHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKo0JIO cdepnl; cdepa, BOHcaHHAS B MHOTOTPaHHUK, WU TEJIO
BpalleHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
NpSIMOYTOJILHOTO Tapajuiesnenunena u ciaeactBus u3 He€. OObEM HMIIMHJApPA,
konyca. O0BEM 1mapa u miomaas chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOUIEHUS MEXKAY IUIOHIAASMU
MOBEPXHOCTEHN, 00bEMaMU MTOJOOHBIX TE.

Ceuenusi nwinHApa (OapaJUyieIbHO M MEPIEHIUKYJSIPHO OCH), CEYEHUS
KOHyca (TapajuieIbHOE OCHOBAHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECYCHUS
niapa.

BekTopbl 1 KOOPANHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTu U B mpocTpaHcTBe. ClOKEHUE U BEIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. Pa3noxkeHne BeKTopa Mo TpéM HEKOMILIAHAPHBIM
BekTopaM. IIpaBwio mapamnenenunena. Pemienue 3amad, CBS3aHHBIX €
IIPUMEHCHUEM TPaBUJI JEUCTBUU C BekTopamu. [IpssMoyrosibHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnater BekTopa. IIpocreitmme 3amaun B
KOOpAMHATaX. YToll Mexay Bekropamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.
Brrurcnenue yriioB Mex1y NpsIMBIMH U IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IPU PELICHUU T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUSI TMPOrPaMMbl y4eOHOTO TpeameTa
«MareMaTruka» XapakTepu3yrTCs:

I'paxxnanckoe BocniuTanue:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUKA O0YYAIOIIETOCs KaK aKTUBHOT'O
M OTBETCTBEHHOTO WI€HAa POCCHUUCKOr0 OOIIECTBa, MPEICTABICHUEM O
MaTeMaTHYCCKHX OCHOBax (DYHKIIMOHHUPOBAHUS Pa3IUYHBIX CTPYKTYp, SIBJICHUH,
MporeAyp TpaxiaaHCKoro ooOmecTBa (BBIOOPBI, OMPOCH W Tp.), YMEHUEM
B3aUMOJICICTBOBATh C COIMAIbHBIMA HMHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

ITaTpuoTn4yeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNCKON IpakIaHCKOW UJICHTUYHOCTH, YBOKCHUS K
MPOLLIOMY U HAaCTOSIIIEMY POCCUMCKON MaT€MaTHKH, IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUAM POCCUMCKUX MaTEMATUKOB U POCCUMCKON MAaTE€MaTUUYECKOM IITKOJIBI,
K MCIOJIb30BAaHUIO ATUX JOCTHKCHUN B JIPYTMX HayKaxX, TEXHOJOTUsX, chepax
AKOHOMMKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

OCO3HAaHHEM JTyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapo/Ja;
c(hOpPMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHUS, OSTHUYECKOTO  IOBEACHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKH U JIEATEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMIHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUHUBOTO OYIYIIETO.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKIIOYAs 3CTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aj]ay, pELIEHNI, paccyXICHUN;
BOCHPUUMUYHUBOCTBIO K MATEMAaTUUYECKUM aCIEKTaM Pa3IMuHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATH MaTeMaTHYEeCKUE 3HAHUS B
HWHTEpecax 370poBOro u 6e3omacHoro obpasa KU3HH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JI0POBbBIO (3/10pOBOE€ TMHUTAaHHE, COATAHCUPOBAHHBIM PEXUM 3aHATUN U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); (bu3nYecKoro
COBEPILIECHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-030POBUTEIBHOM
JEATENBHOCTBIO.

Tpynosoe BocnuTranue:

TOTOBHOCTBIO K TPYJZy, OCO3HAaHHEM IIEHHOCTH TPYAOJIIO0US; UHTEPECOM K
paznuuyHbiM  chepaMm  TPOPECCHOHATIBHONW  ACSITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M e€ TMPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIN BBHIOOP
Oynymel mnpodeccnrn W peaau3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



FOTOBHOCTHIO U CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 Ha TPOTSHKEHUH BCEW JKU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKHUX 3a/1a4 MATEMAaTUYECKON HAIIPABICHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYECKON KyJIbTyphl, IMOHUMAHHUEM BIUSHUS
COIMAITEHO-D)KOHOMHYECKHUX TIPOIECCOB HA COCTOSHUE MPUPOTHON M COIUATHLHOM
CpeIbl, OCO3HaHWEM TJIO0ATBFHOTO XapakTepa DSKOJOTHYECKHX MpoOjeMm;
OpHEHTallell Ha TMPUMEHCHHE MaTeMAaTHYeCKUX 3HAHWKM JIs perieHus 3aaad B
00JaCTH OKpYKarollell cpepl, IUTAHUPOBAHUS TMOCTYNKOB M OIEHKH UX
BO3MOYHBIX MOCJIEJICTBUM JIJIs1 OKPYKAIOILIEH Cpeibl.

LleHHOCTH HAYYHOT0 IO3HAHMSI:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKH W  OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUEM
MaTEMaTUYeCKOM HayKH Kak c¢epbl 4YeIOBEHYECKON AesTENbHOCTH, STaroB €€
pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHUS I[MBUIM3AIMW; OBJAJACHHEM S3BIKOM
MaTeMaTUKH W MaTEeMaTHYECKON KyJIbTypOH KaK CPEJACTBOM TO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISATh MPOCKTHYI0 M HCCIEIOBATEIbCKYIO JCSITEIBHOCTh
WHMBUYyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE Pe3yJIbTaThl OCBOCHUSI MPOTPaMMbl Y4e€OHOTO MpeaMeTa
«MaremaTtuka» XapaKTepU3yTCs OBJIAICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUSHIMU
0elcmBUAMU, YHUBEPCATIbHBIMU Pe2YTIIMUSHBIMU OCCMEUAMU.

1)  Vuueepcanrvnvie  nosmasamenvhvle — Oelicmeus, — 00eCneuU8arom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarouwuxcs (0ceoenue
Memo008  NO3HAHUA ~ OKPYJCaAwe2o  Mupa;,  npumeHeHue  J102UHeCKUXx,

uccne008amenbCKux onepayull, ymeHuu pabomams ¢ ungopmayueti).

Bba3oBble Jijoruueckue 1ecTBHA:

* BBISIBJISITH M XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKU MATEMATHYECKUX
O00BEKTOB, TOHATUH, OTHOUICHWH MEXIY TIOHATUAMH; (HOPMYJIUPOBATH
OTIpeNeNCHUs]  TOHSATUW; YCTaHABIMBATh CYIICCTBEHHBIM  TMPHU3HAK
KJaccu(uKanyyu, OCHOBAaHWS JIsi OOOOIIEHUS M CpPAaBHEHHUS, KPUTECPUU
IPOBOJIUMOTO aHAIHN3a;

¢ BOCIIPUHUMATh,  (OPMYJIHPOBATH M  NPEOOPa3OBBIBATh  CYXKIACHUS:
YTBEPAWTEIbHBIE W OTPUIATEIbHBIC, €IWHUYHBIC, YaCTHBIE W OOIIuE;
YCJIOBHBIC;

eBBISIBJISITH ~ MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npotuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX U YTBEPKIACHUSIX,



npejiaraTh  KPUTEPUH  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTHUBOPEUHNIL;

e ICTIATh BBIBOJIBI C WCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
MHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHHI 110 aHAJIOTUH;

e IPOBOJINTH CaMOCTOSITEITbHO J0Ka3aTeIhCTBA MaTEeMaTHIECKUX
YTBEPKJICHUI (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOJNTH TPUMEPHI M KOHTPIPUMEPHI, O0OOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIBI;

e BBIOMpaTh Croco0® pemieHus ydeOHOW 3amayu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pElIeHUs, BbIOMpaTh HauOoyiee NOAXOASIIUNA C YYETOM
CaMOCTOSATEITLHO BBIICIICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarejbcKkye 1eCTBUA:

* CTIOJIb30BAaTh BOMPOCHI KaK MCCIEIOBATEIbCKANA HHCTPYMEHT IMO3HAHUS;
dbopmynupoBaTh BONPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MpoliIemy,
yCTaHaBIWBAaTh HWCKOMOE€ W  JaHHOE, (OpPMHUPOBAThL  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

* IPOBOJIUTH CAMOCTOSTEIHHO CIUIAHUPOBAHHBIN KCIIEPUMEHT, HCCIICIOBAHUE
[0 YCTaHOBJIEHUIO OCOOEHHOCTEH MaTEeMaTHYeCKOTo OOBEKTa, SBICHHS,
mpoliiecca, BBISIBIICHUIO 3aBUCUMOCTEH MeEXAy OOBEKTaMH, SBICHHUSIMHU,
poLIeCCaMU;

e CAMOCTOSITENBHO (HOPMYIUPOBATH OO0OOIIEHHS W BBIBOJBI IO pe3yJibTaTam
MPOBEAEHHOTO HAOIOICHUS, WUCCIEIOBAaHUS, OICHUBATH JOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIIEHHUI;

* IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TaKKe BBIJBUTaTh
MIPEATOJI0KEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pa6ora ¢ undpopmanmeii:

* BBISIBJISITH JAC(UIIUTH MHGOPMAIINH, TaHHBIX, HEOOXOUMBIX NIl OTBETA Ha
BOIIPOC U JJI PEIICHUS 3a]1a4H;

e BEIOMpaTh WH(OOPMAITUIO U3 UCTOYHHUKOB Pa3IMYHBIX TUIIOB, AaHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HH(POPMAIMIO Pa3TUIHBIX
BHUJIOB U ()OPM TIPEICTABICHUS;

e CTPYKTYPHUPOBaTh MH(POPMAIIUIO, TIPEICTABIATh €€ B Pa3IMUHbIX (opMax,
WJLTIOCTPUPOBATH Tpaduuecky;

e OLICHUBATD HaAEKHOCTD uHdopmMauu 1o CaMOCTOSITEJIbHO
c(hOpMYTUPOBAHHBIM KPUTCPHUSIM.

2)  VHusepcanvhvle KOMMYHUKAMUGHbBlE  Oelicmeus,  00ecneuusam

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo1enue:



¢ BOCIIPUHUMATH U (POPMYJIMPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBHSIMHU
U TEeMsIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBHIPAKAaTh CBOIO TOYKY
3peHHs B YCTHBIX W NMHCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOIy
peleHus 3a1a49, KOMMEHTHPOBATh MOTYUYCHHBIN pe3yIbTarT;,

*B X0j/I¢ 00CYX/ICHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
MpOoOJIEMBI, perIaeMou 3a/1a4uM, BEICKA3bIBATh UCH, HAIICJICHHBIC HA TIOUCK
pEIICHMS; COIMOCTaBIATh CBOM CYXICHHS C CYXICHHSIMH JPYTHX
YYaCTHHKOB JHaiora, OOHApY>KMBATh Pa3IMuue W CXOJCTBO TO3WIIHH; B
KOPPEKTHOU GopMe HopMyIMpoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;

e IPE/ICTABIISATh PE3YJIBTATHI PEUICHUS 3a]a4H, SKCIIEPUMEHTA, UCCIICIOBAHMSI,
MPOEKTA; CaMOCTOSATEIBLHO BBIOMpaTh (OpPMAT BBICTYIUICHHUS C YYETOM
3a/1a4 Mpe3eHTAIMN U OCOOEHHOCTEH ayIUTOPHH.

CoTpyaHu4ecTBo:

 IOHUMAaTh M HCIIOJIH30BATh MPEUMYIIECTBA KOMAHAHON M MHIWBHIYAJTbHOM
paboTHI MpPU penieHUH YYEOHBIX 3ajiay; MPUHUMATH I11€Jh COBMECTHOU
NESATENBHOCTH, IUJIAHUPOBATh  OPTaHHW3AIlMI0 COBMECTHOM  padoTHI,
pacnpenensTh BHUABI pabOT, JOTOBApUBATHCA, OOCYXKIaTh MPOIECC U
pe3ysbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKHX JTFO/ICH;

e Y4aCTBOBATh B TPYNNOBBIX (popmax paboTsl (00CYk)aeHUsI, 0OOMEH MHEHUH,
«MO3TOBBIE WITYPMBD» W WHBIC); BBHIMOIHITH CBOIO YacTh pabOTB U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH 4WIEHAMH KOMAaH/IbI;
OIICHWBATh KAa4€CTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTEPHSIM,
c(hOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

3) Vnusepcanvnvie  pezynamueHule Oeticmaus, obecneyusaiom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.
Camoopranusanus:

e COCTABJIATD IUIaH, JITOPUTM PELICHUS 3a1a4H, BBIOUPATh CIIOCOO PEIICHUs €
y4E€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEUICHHUH ¢ y4ETOM HOBOM
uHopMamm.

CaMOKOHTPOJIBb:

eBIIAJICTh HABBIKAMH  TIO3HABATENbHOM  pedrekcun Kak  OCO3HAHHS
COBEpIIAEMBIX JEHCTBUI W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJAJIETh CHOCOOAMM  CaMONPOBEPKH, CAMOKOHTPOJS IHpolecca U
pe3yJibTaTa pelieHusl MaTeMaTHIeCKON 3a/1auH;

e IPEABUIETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MIPH PEIICHUH 3a][a4H,
BHOCHUTHh KOPPEKTHBHI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB,
JaHHBIX, HAWJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;



¢ OLICHMBAaTh COOTBETCTBUE pe3yJibTaTa IEJIM U YCJIOBUSIM, OOBSICHATH
MPUYHHBI JTOCTHXKEHUSI WM HEJIOCTHKEHUS PE3yJbTAaTOB JIESATEIbHOCTH,
HAXOJIUTh OIMMOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KVIACC

OnepupoBaTh MOHATUAMHA: TOUYKA, PAMas, IIIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS W3 HUX IPU PEUICHUU
reOMETPUYECKHUX 3a/ad.

OnepupoBaTh NOHATUSAMMU: NMAPAIIIENBHOCTD U NEPIEHAUKYIIAPHOCTD MPSIMBIX
U IUIOCKOCTEH.

KnaccudumupoBaTe B3aUMHOE pacCIOIOKEHHE NPAMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: ABYIPAHHBIM YroJ, TpaHW JBYTPAaHHOIO YIJIa,
pedpo ABYTPAaHHOIO yTila; JUHEHHBIM Yroyl JBYIPAaHHOIO yIJIa; rpajycHas Mepa
JBYT'PAaHHOTI'O yTJIa.

OnepupoBaTh NOHATHUSAMU: MHOTOI'PDAHHHMK, BBIIYKJIBI M HEBBITYKJIBIN
MHOTOI'PaHHHUK, JIEMEHTbI MHOTOTPAaHHUKA, MPABUIIbHBII MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIbI MHOTOIPAaHHUKOB (IIMpaMKia; MpU3MA,
NPSIMOYTOJIbHBIN NapaJijiesienune, Kyo).

KnaccupumupoBat ~ MHOTOTpaHHHMKH,  BBIOMpas ~ OCHOBaHHS  AJiA
KJacCUpUKaluuy (BBINYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHUKH; TMpPaBUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE MIPU3MBI, TIApaJJIEIIECTIUIIE IbI).

OnepupoBaTh NOHATUAMU: CEKyLIas IIIOCKOCTh, CEYEHHE MHOTOIPAHHUKOB.

OOBSICHATH NPUHLIMUIIBI TOCTPOEHUS CEYEHUH, UCTIOJIb3YS METOJ] CJIEIOB.

Crpoutrh ceyeHUsT MHOTOIPAaHHHUKOB METOJOM  CJIEAOB, BBIIOJHATH
(BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DUTYp: BUJ
CBEPXY, COOKY, CHH3Y.

PemaTe 3a1aun Ha HAXOXAEHUE TEOMETPUUYECKUX BEJIMYMH 10 00pa3lam Wi
QITOPUTMAM, TPHUMEHSSI W3BECTHbIE AHANIMTUYECKHE METOJbl MPHU PELICHUU
CTAaHJAPTHBIX MAaTEMAaTHYECKUX 3a/1a4 HA BBIYMCIICHUE PACCTOSHUU MEXIY ABYMS
TOYKaMHM, OT TOYKM JO IPSAMOHW, OT TOYKM JO IUIOCKOCTH, MEXAY
CKPELIMBAOIIUMHUCS NPSMBIMU.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMYUH 0 00pa3lam Wiu
aNrOpUTMaM, NPUMEHSS W3BECTHBIC AHAIUTHYECKHE METOABl IPU PELICHUU
CTaHJAPTHBIX MaTeMaTMYECKUX 3aJad Ha BBIYMCIECHHE YIJIOB  MEXIY
CKPELIMBAIOIUMHACA MPAMBIMH, MEXKIYy NPSIMOA M  IUIOCKOCTBIO, MEXIY
IIJIOCKOCTSIMM, IByTPAHHBIX YTJIOB.



Boruncisat 00bEMBI U TIIOLIAAM TOBEPXHOCTEH MHOTI'OTPAHHUKOB (TpHU3Ma,
nupamMuga) ¢ TOpuMeHeHueM (GOpMYyJ; BBIUHCISATH COOTHOIICHHUS MEXIY
IUIOMIA/IIMU TOBEPXHOCTEHN, 00bEMaMHU MTOT00HBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHUAMHU: CUMMETpPUS B NPOCTPAHCTBE; ILEHTP, OCh H
MJI0CKOCTh CHMMETPUH; LIEHTP, OCh U MJIOCKOCTh CUMMETPHUH (PUTYPBHI.

W3Bnekatb, mpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HH(DOpMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypaxX, MPEICTABICHHYIO Ha YepTexax U
pUCYHKaXx.

[TpumensaTy reomerpuyeckue (aKTbl Ui PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEAnoaralinX HECKOJIbKO IIaroB PEUIECHHUs], €CIIU YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpumeHaTs OpocTEHIIME MPOTPAMMHBIE  CPEICTBA W BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1a4.

[IpuBOONTE TpPUMEpPHl MATEMATHYECKHWX 3aKOHOMEPHOCTEW B MPUPOAE H
JKW3HU, PACTIO3HABATH IIPOSIBJIEHNE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IppMeHATh MOTYYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH DPEAJIIbHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE NOHATUS B MPOLECCE IIOMCKA PELICHUS
MaTEeMaTU4YeCKu CQPOPMYIHPOBAHHON MPOOJIEMBbI, MOJECIUPOBATH pealbHbIC
CUTyallud Ha S3bIKE TIEOMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BAaHUEM I€OMETPUUYECKUX MTOHATUHI U TEOpeM, amnmnapara ajareopbl; pemarhb
IIPAKTUYECKUE 3a7]a41, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OnepupoBaTh MOHATUSIMHU: LUIUHIPUYECKAs TMOBEPXHOCTh, OOpa3yromiue
WIMHIPUYECKON  TMOBEPXHOCTH;  IIWJIMHADP;,  KOHUYECKass  IMOBEPXHOCTH,
o0pa3yrolre KOHMIeCKOH TTOBEPXHOCTH, KOHYC; cheprudecKasi TOBEPXHOCTb.

Pacno3naBathk Tena BpamieHus (UIWHIP, KOHYC, cdepa U map).

OOBSICHATH CIOCOOBI MOTYYEHUS TE BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacronoxeHue chepsl U MIOCKOCTH.

OnepupoBath MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHME CETMEHTA, BBHICOTA
CeTMEHTA; IIapOBOW CJIOH, OCHOBAHHE IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Beruncnsath  00BEMBI M IJIOMIAXM  TOBEPXHOCTEH  Tel  BpalieHus,
TreOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHATUSMH: MHOTOTPAaHHUK, BIIMCAaHHBIH B chepy W
ONKCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WIH TEIO
BpaIcHUs.

BbuucasTh COOTHOLIEHHS] MEXIY IJIOAASIMH MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N3o0paxars u3zydaeMble (QUTYpbl OT PYKH U C HPUMEHEHUEM MPOCTHIX
YEPTEKHBIX NHCTPYMEHTOB.

BrIMOaHATH (BBIHOCHBIC) TIJIOCKHE YEPTEIKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX
buryp: BU cBEpxy, COOKY, CHU3Y; CTPOUTH CEUCHUS TeJ BpaIleHHUS.

W3BnekaTh, HHTEPNPETUPOBATHL U MPEOOpPa3oBbIBATH HHPOpMAIMIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTypax, MPEJCTABICHHYIO0 HAa 4YepTexax u
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B MPOCTPAHCTBE.

BpIOHATE JEHUCTBUS  CIIOKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOXEHHUSI BEKTOpa Ha YUCJI0, OOBSICHATH, KAKUMU CBOMCTBAMH OHU 00JIa/1at0T.

IIpuMeHATh ITpaBUiI0 Napajuleeuneaa.

OnepupoBaTh MOHATHSMHU: JIEKAPTOBBI KOOPJWHATHI B IPOCTPAHCTBE, BEKTOD,
MOJZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOpA, YIroJ MEXIY
BEKTOpPaMHM, CKaJISIpHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIC
BEKTOPBI.

Haxomuts cymMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHUCIIO, YTOJ MEXKITY
BEKTOpaMH, CKaJISIPHOEC MPOU3BEACHHUE, PpPaCKIaJblBaTh BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOpPaM.

3azaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMUHAT.

[IpuMensaTy reoMerpuueckue ¢akThl IS PEHIeHUs] CTePEeOMETPUUYECKHUX
3aa4, MPEANoJararouux HECKOJIbKO IIAroB PEIICHUs, €CJIA YCIOBUS PUMEHEHUS
3a/1aHbl B SIBHOU (hopMe.

Pemars mpocrteime reoMeTpuYecKUe 3aJlaud Ha IMPUMEHEHHUE BEKTOPHO-
KOOPJMHATHOTO METOAA.

Pemarr 3amaum Ha [0Ka3aTeILCTBO MAaTEMaTHYSCKHMX OTHOIICHHUM M
HaXO0XJICHUE MeOMETPUUYECKUX BEJIMYMH MO 00pa3liaM Wid aaropuTMaM, IpUMEHss
W3BECTHBIE METObI ITPU PEIIEHUHU CTAHJAPTHBIX MATEMATUUECKHUX 3a/1a4.

[IpumeHaT, OpoCTEHlIMEe MPOrPaMMHBIE  CpPEICTBA M BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a/a4.

[IpuBOAMTE HpUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
’KU3HU, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMEHATh MOMYYEHHBIC 3HAHUSA HA MPAKTHUKE: AHAJIW3UPOBATH PEaJIbHBIC
CUTyallUM W TMPUMEHATh HW3YYCHHBIEC TOHSATHS B IIPOLIECCE IMOUCKA PEIICHUS
MaTeMaTH4eCKu CHOPMYIUPOBAHHON TMPOOJEeMbl, MOJEIUPOBATh pealibHbIC
CUTyallud Ha $3bIKE TEOMETPHM, MCCIEA0BATh TOCTPOEHHBIE MOJIEIH C
MCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, allliapara anreopsl; penaTh
MPAKTUYECKHUE 33/1a4H, CBA3aHHBIC C HAXO0XKJICHUEM T€OMETPUUECCKUX BEIIMYHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosn4yecTBo yacos JJIeKTPOHHBbIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (uudposbie)
Konrtpoisbnsbie | IIpakTnyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchl
bubmnoreka IIOK
L Brezeriite & cTepeomeTpitio 10 https://m.edso0.ru/1c209e37
5 IIpsiMBIE U TUIOCKOCTH B IIPOCTPAHCTBE. 12 1 bubnnorexa [IOK
[TapamienbHOCTD IPSAMBIX U IIJIOCKOCTEMN https://m.edso0.ru/1c209e37
3 [lepneHAUKyYISIPHOCTD NPSAMBIX U 12 bubnnorexa [JOK
IIJIOCKOCTEN https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
4 VYTI1bl MEKIY IPSIMBIMU U TIOCKOCTSIMU 10 1 https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
> Muororpariici 1 L https://m.edso0.ru/1c209e37
N bubmuoreka [JOK
1
6 OOBEMEI MHOTOTPAHHHKOB o https://m.edsoo0.ru/1c209e37
7 [ToBTOpEHME: CEUEHUsI, PACCTOSIHUS U YTJIbI 4 1 bubmmorexa [TOK
P ' P e https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
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11 KJIACC

No HaumenoBan | KosmuecTBO 4acos DJIeKTPOHHbBIE
| we pazmenos (uudposbie)
n/ Beer | Kontpoasn | IlpakTuyeck
U TeM odpa3oBaTebHbIE
n 0 ble padoThI ue padoTbl
MpOrpaMMbl pecypchl
Tena bubmuoreka [JOK
12 https://m.edsoo.ru/1¢c209
BpaIICHUS 037
bu6mmoreka [JOK
OO6BEMBI TEN 5 https://m.edso0.ru/1c209
e37
Bexropsl u bubnuorexa LIOK
KOOpJMHATHI B 10 https://m.edsoo.ru/1¢c209
MPOCTPAHCTBE e37
[ToBTOpEHME,
bu6mmorexa [IOK
000011IeHNE,
7 https://m.edsoo.ru/1c209
CUCTEeMaTH3all
. e37
usl 3HAHUH
OBIIIEE
KOJIMYECTBO 34 0
YACOB I10
IMPOI'PAMME

.

AOKYMEHT NOAMNCAH
ONEKTPOHHOWM NMOoAnNnNCbiO

CepTudmkat: 0239E90301DFB108A4419593C690359D82
Bnapgeneu: Yypaiikuna Vipuna BnagumvposHa
Oencteutener: ¢ 02.09.2024 po 02.12.2025
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