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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamMma ydeOHOTO Kypca «I'eomerpus» 6a30BOro ypoBHS AJis
obyuarommmxcst 10-11 kmaccoB paspaborana Ha ocHoBe DeaepanbHOTO
rOCyJapCTBEHHOTO 00Pa30BaTEIBLHOTO CTaHIApTa CPeaHEro obiero oopa3oBaHws,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, TMPEABIBIIEMBIX K
MaTeMaTHYECKOMY OOpa30BaHHUIO, M TPATUIUH POCCHHUCKOTO 00pa3oBaHUSI.
Peanu3arus nporpaMmbpl 00eCTIiCUNBAET OBJIAJICHUE KITFOUEBHIMU KOMITETCHITUSIMH,
COCTaBIISIIONIMMH OCHOBY JIJIi CaMOpPa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHUS,
[EJIOCTHOCTh OOIIEKYJIbTypHOTO, JTUYHOCTHOTO W TO3HABATEIBHOTO DPAa3BUTHS
JUYHOCTU 00YyYarOIUXCsl.

HEJU U3YUEHHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TE€OMETPUM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OO0YCJOBJIEHA NPAKTHUUECKONM 3HAYMMOCTBIO METAINPEIMETHBIX U
NPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T€OMETPHH B HAIPABICHUW JTUYHOCTHOTO
pa3BUTHs OOy4armuxcs, (GopMHpOBaHUSA (YHKIMOHAJIBHON MaTeMaTH4eCKOU
I'PaMOTHOCTH, U3yU€HUs IPYrHX Y4eOHbIX TUCUUIUIMH. Pa3zBuTue y oOydaromuxcs
IPABWIBHBIX MPEICTABICHUNA O CYIIHOCTH M TNPOMCXOXKIECHUH T€OMETPUUYECKHUX
abcTpakiuii, COOTHOIICHUH pPEaJbHOTO0 W WACATBHOTO, XapakTepe OTPaKEeHUS
MAaTEMATUYECKOW HAyKOW SIBJIEHUA MW TPOLECCOB PEATBHOrNO MHpPA, MECTE
T€OMETPUU B CUCTEME HAyK M POJHM MaTeMAaTUYECKOTO MOJICTHPOBAHUS B HAYIHOM
NO3HaHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yydalmxcs, a TakKe KayeCTB MBIIUICHHUS, HEOOXOIMMBIX [UIsl aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcss OOHUM U3 0a30BBIX NMPEAMETOB Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOOecrneurBaeT BO3MOXKHOCTb H3YYEHMsI Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlormueckoe MbInUieHHe, (HOpMHUPYEMOE MpPU H3YYEHHH OOYyYarolIUMHUCS
MOHSTUWHBIX OCHOB T€OMETPHH U MTOCTPOCHUH IEMOYKH JIOTHIECKUX yTBEPKACHUIA
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIIBUTATh W OMpPOBEPTaTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCA IMPH PEUICHUM 3a/ad eCTECTBEHHO-
HAYYHOTO 1IMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsIX AESITeNbHOCTH udenoBeka. OpHeHTalus 4eloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COIMaibHOro ObITHS, ¢opMa
OTPaKEHUSI OKPYXAIOIIEro MHpa, YCIOBHUE YCHEIIHOIO MO3HAHHWA U AKTUBHOIO
npeoOpazoBaHusi  AelcTBUTENbHOCTU.  OnepupoBaHUE  MNPOCTPAHCTBEHHBIMU
oOpa3zamMu OO0bEIUHSET pa3Hble BHUIBl y4E€OHOW M TPYIOBOW JAEATEIHHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHAIBPHO BaXXHBIX KAadeCTB, MOATOMY aKTyalbHA
3amada (opmMupoBaHHS y O0OyYaroNmMXcsi MPOCTPAHCTBEHHOTO MBINUICHHS Kak
Pa3HOBUAHOCTH OOpAa3HOTO MBIIUICHU — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTHUYECKOU JEATEIbHOCTH 10 MHOTUM HAMPABICHUSIM.

[lens ocBoeHusi mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha 0a3oBoM
ypoBHE o0OyueHusi — 001meo0pa3oBaTeIbHOE M OOIIEKYJIbTYPHOE pPa3BUTHE
oOyuaromuxcs  4depe3  obOecreyeHHe  BO3MOXKHOCTH — NPUOOpPETeHHS |
UCIIOJIb30BAHUSI CHUCTEMATHUYECKUX TE€OMETPUYECKUX 3HAaHUM U JICUCTBUM,
crenuUIHBIX T€OMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOJA0HKEHUST 00pa3oBaHus
M0 CTHEIUAIBHOCTSAM, HE CBSI3aHHBIM C MPHUKIIATHBIM UCTIOJIb30BAHIUEM T€OMETPHH.

[IporpaMmMa 1o reomeTpuu Ha 0a30BOM YypOBHE IMpeIHa3HaueHa IJis
oOy4Jaronuxcsi CpeaHeN MIKOJbI, HEe UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHECHUN
Ha ypOBHE OCHOBHOI0 001Iero oopaszoBanus. Takum oOpa3oM, oOydaronigecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTBH OOIIUME MAaTEeMaTUYECKUE YMEHHs, CBSI3aHHBIC
CO cHerupuKoil TeoMEeTpuM H HEOOXOJUMBbIC I KU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T€OMETPHIO OoJjee
r1yOOKO, €CliM B JajbHEWIleM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUECKUX
3HAHMSX B MPOGECCUOHATBHON JEATETbHOCTH.

JlocTikeHHe 1eld  OCBOEHMSI MpPOrpaMMbl OOECIIEUMBAETCS PpPELIEHUEM
COOTBETCTBYIOIIMX 3anad. [IpuopuTeTHBIMKM  3ajlayaMd  OCBOCHHS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBIsIIOTCS:

e (dopMupoBaHHE TPEACTABICHUS O TEOMETPHH KaK 4YacTH MHPOBOH

KyJbTYPBl U OCO3HAHUE €€ B3aMMOCBSI3U C OKPY>KAIOIUM MUPOM;

e (opmupoBaHue MpeACTaBICHUS O MHOTOTPAHHUKAX W TelaxX BpalieHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, IMO3BOJISIOMIUX OMHMCHIBATH
U U3y4aTh pa3HbIC SIBICHUS OKPYXKAIOIIEro MUPA;

e (dopMupoBaHHE YyMEHHsI pAaclO3HaBaTh Ha 4YEpTEkKaxX, MOJCIIX H B
peaTbHOM MUPE MHOTOTPAHHHUKH W TEJIa BPaICHUS;

e OBJAJCHUE METOJAMH PEIICHHs 3a/lad Ha TOCTPOCHHS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHME yMEHHUS OINEPUPOBATh OCHOBHBIMU TIOHSATHSAMH O
MHOTOTPAaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJNTOPUTMaMU  pEIICHUS  OCHOBHBIX  THIIOB  3aj]ad;
dbopMupoBaHHEe yMEHHS TPOBOAWTH  HECIOXKHBIE JIOKa3aTeIbHBIC
pacCyXJIeHHUs B XOJIe PEIICHUS CTEPEOMETPUYECKHUX 3aJady U 3aj1ad C
MIPAKTUYECKUM COJIEPIKAHHUEM;

e pa3BUTHE  HUHTEJUIGKTYyaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEM
oOydJarommxcs, IO3HaBaTEIbHOM  aKTUBHOCTH, HCCIEAO0BATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIICHHUS,



e (opmupoBanue byHKIIMOHATBHOM rPaMOTHOCTH, peJeBaHTHOM
FEOMETPUU: YMEHHE paCloO3HaBaThb MPOSBIECHUS TIE€OMETPUYECKHUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU HU3YUYEHUU NPYTUX Y4YEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMyIHpoBaTh HMX Ha S3bIKE
TEOMETPUHU U CO3AaBaTh FEOMETPUUECKHE MOJIETHN, TPUMEHATH OCBOCHHBIM
TEOMETPUYECKUI amnmapar sl PElIeHHs MNPaKTUKO-OPUEHTUPOBAHHBIX
3a1a4, UHTEPIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTIMYUTENTHEHONM OCOOCHHOCTBIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHUE B KYpC
CTEPEOMETPUM B HAYaJle €ro M3y4YeHHs 3aJay, pEIIaeMblX Ha YpPOBHE
MHTYUTHUBHOTO MO3HAHMS, U ONPEEIEHHBIM 00pa3oM OpraHrM3oBaHHasi padoTa Hajl
HUMH, 4YTO CHOCOOCTBYIOT PA3BUTHUIO JIOTMUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUIECHUS, CTUMYJINPYET MPOTEKAaHWE MHTYUTHBHBIX IPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NIPEAMETA.

[IpeanouteHue oTAAETCS HAMISAAHO-KOHCTPYKTUBHOMY METOJY OOy4YEHHUs, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIOT B CBOEH OCHOBE UyBCTBEHHOCTH MPEIMETHO-
MIPAKTUYECKOM JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYallUXC B Kypce€ CTEPEOMETPUM MNPOBOAMTCS 3a CUYET pEelIeHUs 3a1ad Ha
CO3JaHME€  MPOCTPAHCTBEHHbIX O0pa3oB M  33Ja4 Ha  ONEpUPOBAHUE
IPOCTPAaHCTBEHHbIMH oOpa3amu. Co3naHue oOpa3a HPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, a ONEpUpPOBaHME OOpa3soM — B YCIOBUSAX OTBJICYEHHS OT
HAIJISIHOCTH, MBICIEHHOTO U3BMEHEHHMSI €r0 HUCXOAHOTO COJEPIKaHMS.

OcHoBHBIC coaepx)aTenbHble THHNKM Kypca «['eomerpum» B 10-11 kmaccax:
«MHororpasHukm», «IIpsMble 1 TIIIOCKOCTH B IPOCTPAHCTBEY, « Tena BpaleHus»,
«BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBEY. DOPMUPOBAHUE JIOTHUECKUX YMEHUMN
pacnpenenseTcss He TOJBKO II0 COAEP)KATEIbHBIM JIMHHUSAM, HO M IO ToJaM
oOy4eHHUs Ha YPOBHE CpeIHEro 00IIero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEIAMETHBIM pPe3ysbTaTaM
OCBOEHHUSl pabodeil TporpaMMmbl, pacHpeleNéHHbBIM 1O ToAaM oOOyuYeHwus,
CTPYKTYpUPOBAaHO TaKUM OO0pa3oM, 4YTOOBI OBJAJEHHE TI'E€OMETPUUYECKUMHU
NOHATUSMU U HaBBIKAMHU OCYLIECTBIISJIOCH MOCIEA0BATEIBHO U MOCTYIATEIBHO, C
COOJIIOJIEHUEM MPUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOUYAIUCH B
OOLIyI0 CUCTEMY T'€OMETPUYECKHUX MPEICTaBICHUN OOyYarouIuxcs, paclupss u
yrayOssis e€, 00pa3ysi MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3ydenne reomerpun orBoautcs 2 yaca B Heaemo B 10 kmacce u 1 wac B
Henento B 11 kitacce, Bcero 3a jiBa rojia ooydenus - 102 yueOHbIX yaca.



COAEPKAHUE YYEBHOI' O KYPCA
10 KJIACC

IIpsiMmble ¥ IVIOCKOCTH B POCTPAHCTBE

OCHOBHbIE  TIOHATUSA  CTEepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUU:
aKCHUOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonoKeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKArOIIrecs,
NapajulelibHble W CKpemmBaronmecs npsmele. [lapauiensHOCTE NpAMBIX |
IJIOCKOCTEH B MPOCTPAHCTBE: MAPAJUICIbHBIE IIPAMBIE B  IPOCTPAHCTBE;
[1apaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIEIBHOCTD MPSAMOW U IUIOCKOCTH. YTIIBI C
COHAIIPaBJICHHBIMA CTOPOHAaMH; YTOJd MEXAy NPSIMBIMA B IPOCTPAHCTBE.
[TapauienbHOCTH TTOCKOCTEH: MapaiyieIbHbIC TTOCKOCTH; CBOICTBa
napajienbHbIX IIockocTei. [lpocTeiliine mnpocTpaHCTBEHHbIE (QUIYpbl Ha
IUIOCKOCTH: TETPadJip, KyO, Mapaiesenumes; IoCTpPOeHUE CEUEHUIA.

IleprieHIUKYJISPHOCTD HPSIMOM U IUIOCKOCTH: IEPIICHIUKYJIAPHBIE NIPSMbIC B
IIPOCTPAHCTBE, NPSIMBIE MAPAJUICIABHBIE W IEPIECHAUKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYISAPHOCTH MPAMOM M IUIOCKOCTH, Teopema O IIpsAMOU
MEPIECHINKYJIIPHON TUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YrOJl MEXAY NPAMOU U
IJIOCKOCTBIO;  JIBYTPAHHBIM  yTOJl, JIMHEWHBIM yroJl  JIByTPAHHOTO  yIJia.
[leprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU 1O TUIOCKOCTH, PACCTOSHHE
OT TOpsSIMOM OO0  IUIOCKOCTH,  TPOEKIHMs  QUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYISPHOCTh  TUIOCKOCTEM: TNPHU3HAK  MEPHNEHIUKYJSAPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TPEX NMEPHEHANKYJISIPaXx.

MHoOrorpaHHuKH

IloHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPDAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIBIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHu U OCHOBAHUS NMPU3MBI; IpsiMasi M HaKJIOHHAs MPU3Mbl; OOKOBas U
MOJTHAs OBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMOYTOJIbHBIN
napajuleJienunes; U ero cporcra. [lupamumpa: N-yronpHas nupamuaa, rpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; PABUIIbHAS U
ycedu€HHas MNHpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MPU3MA U
NpaBWIbHAS IHUPAMHUIA; NPABUJIbHAS TPEYroyibHas MNHPAMUAA W IPABUIbHBIN
terpasdap; KkyO. IlpencraBieHue o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’dp,
nozexa’ip u ukocaap. CeueHus Npu3Mbl U TUPAMUJIBL.

CumMmeTprss B NPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, IMPSAMOIA,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpPaMHAAX, Mapajuielienunenax,
MPAaBWJIbHBIX MHOTOTPAHHUKAX.



Brruucnenne 5JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, aUAroHaM, YIJIbL.
[Inomanes OOKOBOW IMOBEPXHOCTH W TOJHOM MOBEPXHOCTH MPAMON IPHU3MBI,
IUIOLIAJb OCHOBAaHMW, TeOpeMa O OOKOBOW MOBEPXHOCTU NPSIMOM IPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TMOBEPXHOCTU TNPABWIBHOW MUPAMUIBI,
TeopeMa o Iulomanu YyceuéHHoW mnupaMuibl. [lonstue o0 o0véme. OOBEM
MAPAMUJIBI, TPU3MBL.

[Tomo6ubie Tema B mpocTtpaHcTBe. (COOTHOIIECHUS MEXKIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU MOJAOOHBIX TE.

11 KJIACC

Tesia BpalmeHnus

[nmmHaapuyeckas ITOBEPXHOCTB, oOpasyroiue HAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOM TMOBEPXHOCTU. [[UmuHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zymolias M OCh; IUIONIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroiiue KOHUYECKOW MOBEPXHOCTH, OCh H
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: ocHOBaHuUe U BepirHa, o0pa3yromias
U OCh; IUIOMIaAh OOKOBOM M TIOJHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpasyrolue U BbICOTa; OCHOBAHUS U OOKOBAsI IOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, TUaMETp; IUIOIIAIb MOBEPXHOCTU CGEpHI.
B3auMHoe pacrnionoxenue chepbl U TUIOCKOCTH; KacaTellbHas MI0CKOCTh K cdepe;
IJI0IIaAb CEepHI.

N300pakeHne Ten BpalleHus Ha MIIOCKOCTH. Pa3BEpTKa IMIMHIpa U KOHYCA.

KoMOuHanuun Tem BpalieHWss ¢ MHOTOTPAaHHMKOB. MHOTOTPAaHHUK,
OMHUCAHHBIA OKOJIO cdepnl; cdepa, BOHCaHHAS B MHOTOTPaHHUK, WU TEJIO
BpaIeHusl.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00BEMeE
MPSIMOYTOJILHOTO Tapajienenunena u ciaeactBus u3 He€. OO0bEM UUIUHAPA,
KoHyca. O0BEM 11apa U TI0Iaab chephl.

[TonoOuble Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOJOOHBIX TEJ.

Ceuennss mwiMHApa (MapayieIbHO W TNEPHEHIUKYJISIPHO OCH), CEUYECHUSs
KOHyca (mapajuieIbHO€ OCHOBAHHUIO M TPOXOJAIEe 4Yepe3 BEpIIMHY), CEYEHUs
niapa.

BeKTOpbI M KOOPAMHATHI B POCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. ClI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOopa Ha 4yucio. PaznoxkeHue BeKTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuno mapamienenunena. Pemienwe 3agad, CBSI3aHHBIX €
NpUMEHEHUEM TMpaBWJl JAeUCTBUM ¢ BekTopamu. lIpsimoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopawnatel BekTopa. [Ipocreimme 3agaum B
KOOpJIMHATax. YToa Mexay BekTopaMu. CKajasipHOE MPOM3BEIIEHUE BEKTOPOB.
Brruncnenue yriioB Mexy NpsMbIMHA U INIOCKOCTAMU. KoopanmHaTHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOrPAMMBI  y4EOHOTO TMpeaMeTa
«MareMaTnka» XapaKTepU3yHOTCH:

I'pa:xknanckoe BocnmuTaHue:

c(hOpPMHPOBAHHOCTHIO TPAXKTAHCKOMN MO3UIIMU 00YUAIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHUUCKOro OOIIecTBa, MpPEACTaBICHHUEM O
MaTeMaTUYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SIBIICHUM,
Ipolenyp TpakJAaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI M TIp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLMUAJIBbHBIMU HHCTUTYTaMHU B COOTBETCTBUM C HX
(GYHKIUSAMY 1 HA3HAYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKOM IpaxJaHCKOU UICHTUYHOCTH, YBAXKEHUS K
IIPOLIIOMY Y HACTOSILIEMY POCCUMCKONM MAaT€MAaTUKHU, LIECHHOCTHBIM OTHOILLICHUEM K
JOCTHXKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUKMCKONM MAaTeMaTUYECKOW IIKOJIBI,
K KCIOJIb30BAaHUIO ATUX JOCTI)KCHUM B JPYyrUX HayKaX, TEXHOJIOTHAX, chepax

DKOHOMUKHM.
JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUSA
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;

c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MTPAKTUYECKUM MPUMEHEHUEM JOCTIKEHUN HAYKH U JACATEIHHOCTHIO
y4EHOT0; OCO3HAHUEM JIMIHOTO BKJIAJa B IOCTPOCHUE YCTOHYMBOTO OYIyIIIero.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MUPY, BKIIOUas ICTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3ajad, PEIIEHHU, pacCyXJIeHuN;
BOCIIPUMMYHBOCTHIO K MATEMATHUYECKUM aCTIeKTaM Pa3IUYHBIX BUIOB HCKYCCTBA.

dusnyeckoe BOCIUTAHME:

C(OPMHPOBAHHOCTBIO YMCHHS TPUMEHSATH MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0pOBOro U 6€30macHoro oopasa >KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHA U

OT/IbIXa, peryJisipHas busngeckas AKTUBHOCTb); (bu3IecKoro
COBEPIIICHCTBOBAHHSI, npu 3AHIATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYyAy, OCO3HAHWEM IIEHHOCTU TPYAOTIOOWS; MHTEPECOM K
paznuyHbiM  chepam  TpoPECCHOHATBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPHIOKEHUSIMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIMA BHIOOD
Oynymeid mnpodeccurn W peanu3oBbIBATh COOCTBEHHbIC >KM3HEHHBIE ILJIAHBI,



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMYy O0Opa3oOBaHHIO |
caMO00Opa30BaHUIO HAa MPOTSHKEHUU BCEW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYACTHIO B PEIICHUH MPAKTUYECKHX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO HKOJOTUYECKON KYJIbTYpbl, MOHUMAHHEM BIIUSHUS
COLIMAJIBHO-?)KOHOMHYECKUX MPOLECCOB HAa COCTOSTHUE MPUPOJHON M COLMATIBHOU
CpeIpl, OCO3HAaHHMEM TJI00ATBPHOTO  XapakTepa JKOJOTUYECKUX MpodiieMm;
OpUEHTallMell Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HaHUU NJis pellleHus 3ajad B
00JaCTH OKpY’Karoliell cpefpl, IUIAHUPOBAHUA TOCTYNKOB M OIEHKA UX
BO3MOYKHBIX ITOCJIEICTBHI JIJIS1 OKPYKAIOLIEH CPEIBI.

LleHHOCTH HAYYHOTO IO3HAHMSA:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAayKH W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTHUECKOM HayKH Kak c@epbl 4YelIOBEUECKOH MAESITeNbHOCTH, ITaloB €€
pa3BUTHS M 3HAYUMOCTH JJIsl Pa3BUTHUS LMBWIM3ALUU; OBJIAJCHUEM S3BIKOM
MaT€MaTUKM M MaTE€MaTUYECKOM KyJIbTYpOHl KaK CpEICTBOM IO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISATh MPOEKTHYI0 M HCCIEIOBATENbCKYIO JAESITEIbHOCTD
WHIMBUyaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yJIbTaThl OCBOSCHMS MPOrpPaMMbl YU4eOHOTO MpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHHEM YHUBEPCATbHBIMH
HO3HABAMEIbHBIMU ~ OCUCMBUAMY,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCTEUIMU.

1)  Vuueepcanvmvie  noznaeamenvuvie  Oelicmeus, — 0becneuusarom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX NPOYECCO8 00VUawuxcs (0ceoeHue
Memooo8  NO3HAHUA  OKpYMHCAlowjeco  Mupd,  HNpuMeHeHue  J102U4eCKUXx,
UCCIe008aMeNbCKUX ONepayuli, yMeHutl pabomams ¢ ungopmayuet).

ba3oBble JlornyecKkue aeiicTBUSA:

e BBIABIIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKH MATEMATHICCKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXTYy MOHATUSAMU, (POPMYITHPOBATH
OTIpEJICICHNs]  TIOHSATUH; YCTaHABIMBATh CYIICCTBEHHBIM  TPHU3HAK
KJaccu(uKaluy, OCHOBaHUSA JUIsl OOOOUIEHUS M CpPAaBHEHMS, KpUTEPUU
IIPOBOJIUMOTO aHAJIN3a;

e BOCHPUHUMATH, (HOPMYIMpPOBaTH U  NPEOOPA3OBBIBATH  CYXKICHMUS:
YTBEPAUTEIbHbIE W OTpPHUIIATEIbHBIC, €AWHUYHBIC, YACTHBIE W OOIIWE,;
YCIJIOBHBIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npoTUBOpeurss B (akTax, AaHHBIX, HAOMIOJCHUSIX W YTBEPKICHUSX;



npemsiaraTh  KPpUTEPUU  JUISl  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNI;

e JeJaTh BBIBOABI C HWCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHH, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPXKICHUM (TPSMBIE U OT MMPOTUBHOTO), BRICTPAUBATh apTyMEHTAIIHIO,
NPUBOAUTHh TIPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KJIEHUS U BBIBOJIBL;

e BBIOMpaTH cHoco0 pemnieHuss ydyeOHOM 3amaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOUpaATh Haubonee MOAXOAANMN ¢ Yy4ETOM
CaMOCTOSATEILHO BBIICTICHHBIX KPUTCPHUEB).

Bba3oBble uccienoBareibckue JeiCTBUS:

e HCIOJb30BaTh BOMPOCHI KaK MCCIENOBATEIbCKUN MHCTPYMEHT MO3HAHMUS;
dbopMyupoBaTh BOMPOCHI, (UKCHPYIOLUIUE TMPOTUBOpPEUYUE, MpodiIemy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (opMUpOBaTh  THUIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHCHHUE;

e TPOBOAWTH CaMOCTOSITENIEHO CIUTAHWPOBAHHBIN AKCIIEPUMEHT,
UCCIIEJOBAaHUE IO YCTAaHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4EeCKOro
o0OBbeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKITY
00BEKTaMH, SIBJICHHUSIMU, MPOIECCAMU;

e CaMOCTOSITEJILHO (HOPMYIUPOBATH 0OOOIIIEHUSI M BBIBOJIBI TIO pe3yjIbTaTaM
POBEAEHHOTO HAOIIOICHUS, UCCIIECOBAHMS, OIICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BHIBOJOB U 0000IIEHUIA;

e TMPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MpOIlEcca, a TaKKe BBIIBUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora c nnopmanueii:

e BBIABIIATH JACPUIUTHI HHPOPMAIIUH, JTAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOTPOC U JJIS PEIICHUS 3a0a4u;

e BbIOMpaTh UWH(POpPMAIMIO W3  UCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATH3UPOBATh U UHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUIOB M (POPM IIPEICTABIICHHUS,

e CTPYKTYypHUPOBaTh MH(GOPMAIIHIO, TIPEICTABIIATh €€ B Pa3IUYHBIX (OpMax,
WJUTIOCTPUPOBATH TpadUyuecKy;

e OIICHUBATH HaJEKHOCTD uHbopMaIuu o CaMOCTOSITEIIbHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanomuvie KOMMYHUKamueHbvle Oelicmeus,  obecneuusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIPUHUMATh M  (HOPMYIHpPOBaTH CYXIEHUS B COOTBETCTBHH C
YCIIOBUSIMU U LIETISIMU OOIIEHUS; SCHO, TOUYHO, TPAMOTHO BbIpa)xaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS I10
XOJy pellieHus 3ajaul, KOMMEHTHUPOBATh ITOJTyYEHHbIN pe3ysbTarT;

B X0J1¢ 00CYy>KJI€HUs 3aJ]aBaTh BONPOCHI IO CYIIECTBY OOCYKIaEMON TEMBI,
po0JieMbl, pelraeMon 3a/1auu, BhICKAa3bIBaTh UJICH, HAICIEHHBIE HA TIOMCK
pELICHMs; CONOCTaBIATh CBOM CYXIEHHUS C CYXICHHSIMH JPYTHX
YYaCTHUKOB JHaliora, oOHapyXUBaTh pa3Myle U CXOJCTBO MO3UILIUN; B
KOPPEKTHOU Gopme popMyIupoBaTh pa3HOIJIACUs, CBOM BO3PAKEHMUS,
IPEACTABIATh  pPE3yJIbTaTbl  PEIICHMs  3aJadd,  JIKCIIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 IPE3EHTALUU U OCOOEHHOCTEHN ay/IUTOPHH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W HCHOJb30BaTh  IMPEUMYILIECTBA  KOMAaHIHOM U
WHIMBHUIYaIbHON pabOThI MPU PElICHUHN YUEOHBIX 3a/1a4; IPUHUMATH 11eJTb
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3alMi0 COBMECTHOM
paboThl, pacnpeaensaTh BUAbl padoT, JOTOBapUBaTHCA, 00CYkKAATh MPOLECC
U pe3yabTaT padoThl; 00001IaTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPyNIOBBIX (hopmax padboThl (00CYkIeHNs, 0OMEH MHEHUH,
«MO3rOBbIE HITYPMBD» W HWHBIE); BBIIOJHATH CBOIO YacTh pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYIMMHM WJIE€HAMU KOMAaHJIbI;
OLICHMBATh Kauye€CTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(OpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneyusaiom

Gdopmuposarue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABbIKOG TUUHOCHIU.
Camoopranusamnus:

COCTaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]1a4H, BBIOUPATh CIIOCO0 PEIICHUS
C Y4€TOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HaBBIKAMHU TO3HABaTEIbHOW pedJeKcun Kak OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUU W MBICIUTEIBHBIX MPOILECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI  Ipolecca U
pe3yJbTaTa peleHuss MaTeMaTUYeCKOn 3a/1auu;

NpEABUJIETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HHMKHYTh NPU PEUICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B [I€ATEIIbBHOCTh Ha OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAWJIEHHBIX OIIMOOK, BHISBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3yJbTaTa IeM U YCIOBUAM, OOBACHATH
IIPUYUHBI TOCTHKECHHS WIM HENOCTHKECHMUS PE3YJIbTAaTOB JEATEIBbHOCTH,
HAXOAHTh OIMOKY, TaBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

NNPEAMETHBIE PE3YJIBTATBI
10 KJIACC

OmneprpoBaTh MOHATUSIMH: TOUKA, MPSMasi, INTOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPUU W CIEACTBHUA W3 HUX TMPH PEIICHUU
reOMETPUUYECKUX 33/1a4.

OmnepupoBaTh MOHITHIMU: NAPATUICTBHOCTD U MEPIICHIUKYIIPHOCTh MPSIMBIX
Y TJIOCKOCTEH.

KnaccuduiupoBath B3auMHOE pAacCIONOKEHUE MPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMH: JBYTPAHHBIA YTroJl, TPaHU JABYIPAaHHOTO YTJa,
peOpo BYrpaHHOTO yIJla; JIMHEWHBIM YTroj ABYTPAaHHOTO YIJa; TpaaycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHSATHSIMU: MHOTOTPAHHUK, BBIMTYKJIBIA W  HEBBITYKIIBIHI
MHOT'OTPaHHHK, 3JIEMEHTHl MHOTOTpPAaHHHKA, TPABUIBLHBIN MHOTOT DAHHUK.

Pacro3naBaTh OCHOBHBIE BHJBI MHOTOTPAaHHUKOB (MHUpamMuaa; Tpu3Ma,
PSIMOYTOJIBHBIN NapaJijiesienune, Kyo).

KnaccupummupoBath ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBAaHWSA ISt
kjIaccuuKanuy  (BBIMYKJIbIE W HEBBINYKIbIE MHOTOTPAaHHUKH; IPaBUIIbHBIC
MHOTOTPaHHHKH; MPSIMbIE ¥ HAKJIOHHBIE TIPU3MBI, TAPAJIICIICITUTIC IBI).

OmneprpoBaTh MOHATHIMH: CEKYIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBACHATH IPUHIIUITBI TIOCTPOSHUS CEUEHUH, UCTIONB3YsI METOI CIIEIOB.

CTpouTh CEYeHHS MHOTOTPAHHHUKOB METOJOM  CJICIOB, BBIMIOJHSATH
(BBIHOCHBIC) TUIOCKHE YEpPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI
CBEpXy, COOKY, CHU3Y.

Pemmarp 3aaun Ha HaAXOXKJCHUE TEOMETPUUYECKUX BEJIMUMH MO oOpas3iam WiH
AITOPUTMaM, TPHUMEHSS W3BECTHBIC AHAIMTUYCCKHE METOABI TNPHU PEIICHUU
CTaHJAPTHBIX MAaTEMATUYECKHUX 3a7ad Ha BBIYHCIICHHE PACCTOSHUN MEXIY ABYMS
TOYKaMH, OT TOYKH JO TMpPsIMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIHBAOIIUMUCS MPSIMBIMHU.

Pemrate 3aaun Ha HAXOXKJECHHE T'€OMETPUYECKIX BEITMUMH MO 0Opaslam uiu
aTOPUTMaM, TPUMEHSS W3BECTHBIE AHAIMTUYECKHE METOABI TPHU PEIICHUU
CTaHIAPTHBIX ~ MAaTEeMAaTUYECKUX 33Ja4 HA  BBIYMCIEHHE YIJIIOB  MEXAY
CKPEUIMBAIOIIMMUCS MPSAMBIMH, MEXIy MpsAIMOH M  IJIOCKOCTBIO, MEXIY
IUTOCKOCTSIMU, IBYTPAHHBIX YTJIOB.



Bbraucnsate 00bEMBI U TUIOHNIAAN [TOBEPXHOCTEW MHOIOTPAaHHUKOB (IIpU3Ma,
nupaMuja) C TpUMEHEHHEeM (QOpMyJ; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOT0OHBIX MHOTOIPaHHUKOB.

OnepupoBaTh NOHATHSAMH: CHMMETPUS B IPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, MpeoOpa3oBBIBAT W HUHTEPIPETHPOBATH HWHGOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEJICTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensaTs reomeTpuueckue (akTbl i PEUIEHHs] CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJIaralolliuX HECKOJIBKO IIAaroB PELICHUs, €CIIU YCIOBUS IIPUMEHEHUS
3aJlaHbl B IBHOU (hopMme.

[IppuMeHATP MpOCTEHIIME TNPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPECOMETPUYECKUX 3a1ay.

[IpuBOIUTE NpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC WU
JKWA3HU, PACIIO3HABATh IIPOSIBJIICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOJTYYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallud W TPUMEHATb HW3YYEHHBIC IIOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTHYecKu CHOpPMyIMpOBAaHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEAJbHBIC
CUTyallud Ha S3bIKE TE€OMETPUHU, MWCCIENOBATh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHSATHI U TeOpeM, arrmapaTa ajireOpsl; pemarhb
IIPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOKICHUEM I€OMETPUYECKUX BEIIMYHH.

11 KJIACC

OmnepupoBaTh MOHATHUSAMHU: UWIMHJIPUYECKAs MOBEPXHOCTb, OOpasyrolue
HWIMHAPUYECKONM  MOBEPXHOCTH;  IWJIMHAP,  KOHWYECKass  MOBEPXHOCTD,
o0Opa3yrolre KOHUIeCKOH MTOBEPXHOCTH, KOHYC; chepuuecKas OBEPXHOCTb.

Pacnio3naBaTh Tena BpauieHus (LWIMHIP, KOHYC, cdepa u 1map).

OOBICHATH CIOCOOBI MOTYYEHHUS TE BPAILICHHUS.

KnaccudunmpoBats B3auMHOE pacronoxeHue chepsl U MIOCKOCTH.

OmneprpoBaTh MOHATUSIMH: IIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTa
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
L1apOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAAM  TIOBEPXHOCTEH  Tel  BpalleHHUs,
reOMETPUUYECKUX TEJI C IPUMEHEHHEM (HOopMyI.

OmnepupoBaTh MNOHATUAMM: MHOTOTPAHHUK, BIHUCAaHHBIK B cdepy u
ONHUCAaHHBIM OKOJO cdepbl; cdepa, BOHUCAHHAS B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbruuciasaTe COOTHOUIEHUS] MEXIY IUIOMAASIMH MOBEPXHOCTEN M 00bEMaMu
MOJOOHBIX TEJI.



N306paxaTh u3ydaeMble (GUIYpbl OT PYKH M C MPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BBITTONHATH (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB ITPOCTHIX 00BEMHBIX
¢duryp: BUI1 cBEpXy, COOKY, CHU3Y; CTPOUTH CEUECHHUsI TEJ BPALLICHHUS.

W3Bnekarb, HWHTEPHPETUPOBATH U IPeoOpa3oBbIBaTh HH(GOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEJICTABICHHYIO Ha YepTekax U
PUCYHKAaX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BbINONHATE  OEUCTBUA CIHOKEHUSA BEKTOPOB, BBIYUTAHUS BEKTOPOB W
YMHOKEHHS BEKTOpa Ha YUCIO, OOBICHITh, KAKUMHU CBOMCTBAMU OHH 00JIaJatoT.

[IprMeHATH MPaBUIIO NTapaJuICIICIUIEAA.

OnepupoBaTh NOHATUSAMMU: JE€KAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PaBEHCTBO BEKTOPOB, KOOPAWHATBI BEKTOpa, YIOJd MEXIY
BEKTOpPaMH, CKaJIIpHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOPOB M IPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOI MEKIY
BEKTOPaMH, CKaJLIPHOE MPOU3BEACHUE, pPACKIaAbIBaThb BEKTOp II0 JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JEKaPTOBOM CHCTEME KOOPAMHAT.

[TpumensaTs reomeTpuyeckue (akTbl Ui PEUICHUs] CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJIAraloliuX HECKOJIBKO IIaroB PELICHMs], €CIIA YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (hopme.

Pewate mpocrelmme reoMeTpuyYecKUe 3aJadyd Ha NPUMEHEHUE BEKTOPHO-
KOOpAMHATHOI'O METOAA.

Pemwlarp 3amauM Ha [10Ka3aTesbCTBO MAaTEMAaTHMYECKMX OTHOLICHUW W
HaX0XkJI€HWE TeOMETPUUECKHUX BEJMYMH 10 00pa3liaM WM alropuTMam, NpuMeHsis
V3BECTHBIE METO/IbI IIPU PELLICHUU CTAHAAPTHBIX MaTEMAaTUUYECKUX 3a1a4.

[IpumeHaTs mpocredmue OpOrpaMMHBIE  CPEACTBA U DJIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPECOMETPUUECKUX 3a1a4.

[IpuBOONTHL INpUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEM B MNPUPOAE H
YKU3HHU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIyYEHHBIE 3HAHMS Ha IPAKTUKE: aHAJIU3UPOBATH PEAIbHBIC
CUTyallud W NPUMEHATb HW3YYEHHBIE IIOHATHs B IPOLECCE IIOUCKA pPEIICHUs
MaTeMaTU4YecKu CQHOPMYIUPOBAHHOM MPOOJIEMBbI, MOJECIUPOBATH pealbHbIC
CUTyallud Ha S3bIKE TIEOMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHATHI U TEOpEM, arrmapara aireOpsl; pemarhb
[IPAKTUYECKUE 3a1a4U, CBA3aHHBIE C HAXO0XKIECHUEM I€OMETPUYECKUX BEIIMUMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
" KoaundecTBO 4acoB 1K TPOHHBIe CIIHCOK HTOTOBLIX Cnoco0 onmeHkH
anMeHOBaHHe
No . IpakTH4YecKHe (undposbie) IVIAHUPYEMBIX HTOrOBBIX
a3/1eJI0B U TeM OHTPOJILH
/i P Beero 1)6 paGoThI 0GpazoBaTeabHbIE pe3yJabTaToB C IJIAHUPYEMBIX
NPOrpamMMbl ble padoThI
P pecypeb YKa3aHHeM 3TaloB UX pe3yJbTaToB
¢bopmupoBanus
CBOOOJIHO OIIEPHPOBATH YCTHBIH OITpOC;
OCHOBHBIMH ITOHATUSIMUA penieHue y4eOHbIX U
CTEPEOMETPHH TIPH HPaKTHKO-
peHIeHI/II/I 3aJa4 u OpI/IeHTI/IpOBaHHBIX
[IPOBEIECHUH 3a/1a4;
BBeneunue B MaTeMaTUYECKUX
10 https://educont.ru/ .
CTEPEOMETPHUIO paccyKIeHuii;
HpI/IMCHHTB AKCHUOMBI
CTEPEOMETPHHU H
CIIC/ICTBUS U3 HUX TIPH
peHIeHI/II/I I‘eOMeTpI/I‘IeCKI/IX
3a7a4
KJIaCCU(UIIMPOBATD YCTHBINM 0IIPOC;
B3aMMHOE PaCIOI0KEHHUE pelieHue y4eOHbIX 1
TIpsiMble 1 IIPSIMBIX B IIPOCTPAHCTBE, IIPaKTUKO-
ITOCKOCTH B IUIOCKOCTEN B OPHMEHTHUPOBAHHBIX
HpOCTpaHCTBe, HpHMbIX nu 3aaad,; KOHTpOJ'IBHaSI
IIPOCTPAHCTBE. .
12 1 https://educont.ru/ IUIOCKOCTEN B pabora
[TapannenpHOCTH
MPOCTPAHCTRE;
TIpSAMBIX 1 CBOOOJTHO OTIEPHPOBATH
IJI0CKOCTEH

MOHATUSMU, CBA3aHHBIMU C
yIJIaMH B IIPOCTPAHCTBE:
MEXY IPSIMBIMU B



https://educont.ru/
https://educont.ru/

MIPOCTPAHCTBE, MEXKIY
MPSMOU U TIIOCKOCTHIO

KJTacCH(PHUITPOBATH
B3aUMHOE PaCIOJIOKEHHE

YCTHBIM 0IIpOC;
peleHue y4yeOHbIX 1

OPSIMBIX B IPOCTPAHCTBE, HPaKTUKO-
IUIOCKOCTEH B OPUECHTHPOBAHHBIX
HPOCTPAHCTBE, MPSAMBIX U 3aj1a4;
[lepneH UKy ASPHOCTD IUIOCKOCTEH B
NpsAMBIX 1 12 https://educont.ru/ HPOCTPAHCTBE;
UIOCKOCTEM CBOOOIHO OTIEPUPOBATH
IOHATHAMMH, CBA3aHHBIMU C
yIJIaMH B IIPOCTPAHCTBE:
MEXIY IIPSIMBIMU B
IPOCTPAHCTBE, MEKTY
NPSIMOM U IIIOCKOCTBIO
CBOOO/IHO ONEpPUPOBAThH YCTHBIH OIPOC;
VI Moy MOHSTHSMH, CBSI3aHHBIMU C | peLICHHE YUeOHBIX U
MPSIMBIMU U 10 https://educont.ru/ YHAMH B HPOCTPARCTSE: FPARTHES®
MEXY PSIMBIMU B OPHUEHTHUPOBAHHBIX
TIOCKOCTAMH IPOCTPAHCTBE, MEKTY 3a/1a4; KOHTPOJIbHAsSI
OPSIMOM M MJIOCKOCTBIO pabora
cBOOOJTHO OTIEPUPOBATH YCTHBIN OIPOC;
MMOHATHAMMH, CBA3aHHBIMU C pPeIICHUC y'—Ie6HBIX u
MHOTOTPaHHUKAMH; HPaKTHUKO-
cBO0OJTHO pacro3HaBaTh OpPUECHTUPOBAHHBIX
OCHOBHBIE BUJIBI 3a/1a4; KOHTPOJIbHAsI
MHororpaHHuKH 11 https://educont.ru/ MHOTOTPAaHHHKOB (Tpu3Ma, | pabora

nupaMuza,
MPSIMOYTOJIBHBIN
napaJuIesenuIies, Kyo);
KJ1acCU(UIMPOBATD
MHOT'OI'pPaHHUKH, BEIOUpast



https://educont.ru/
https://educont.ru/
https://educont.ru/

OCHOBAHUS TS
KJTaccu(PUKAITIN

Borauciiate 00bEMBI 1
TUTOIIIATA TIOBEPXHOCTEH
MHOTOTPAaHHHUKOB (TIpH3Ma,
MMUpaMUIa) ¢

YCTHBIM 0IIpOC;
peleHue y4yeOHbIX 1
HPaKTUKO-
OPUEHTUPOBAHHBIX

O0BEMBI https://educont.ru/ HIpUMEHEHUEM (HOpMY.T; 3aJa4; KOHTPOJIbHAS
MHOT'OI'PAaHHUKOB BBIYHCIISITH COOTHOILICHHUS pabora
MEKIY TUTOIIa MU
MOBEPXHOCTEH, 00BEMaMu
[MO100HBIX
MHOTOTPaHHHUKOB.
IIpuMeHATH oy4eHHBIE YCTHBIN 0IIPOC;
3HAHHUS Ha TIPAKTUKE: perieHne y4eOHbIX 1
aHAJIN3UPOBATH PEAbHBIC HPaKTHKO-
CUTYaIlMH ¥ IPUMEHSITh OPHEHTHUPOBAHHBIX
U3Y4CHHbIC TIOHSTHUS B 3aj71a4; KOHTPOJIbHAS
nporecce MonucKa pabora
peLIeHUs] MaTeMaTHYEeCKH
copMyITHpPOBaHHON
Tosropenue: POOJIEMBI, MOJICIIUPOBATH
CeYeHus, https://educont.ru/ PEAJIBHELE CHTYAITL Ha

PaCCTOAHUA U YTJIbI

SI3bIKE TEOMETPUH,
UCCIIEN0BATh
MOCTPOEHHBIE MOJIENIH C
UCIIOJIb30BAaHUEM
reOMETPUUYECKUX MOHATUI
U TEOpEM, amnmapara
anreOpbl; pemarb
MIPaKTUYECKHE 33a4H,
CBSI3aHHBIE C
Hax0X/I€HUEM



https://educont.ru/
https://educont.ru/

TCOMETPHUUCCKUX BEIINYUH

OBIIEE KOJIMYECTBO
YACOB I10
[NPOT'PAMME
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11 KJIACC

KoaudecTBO 4acoB

CHnucoxk HMTOroOBBIX

Cnoco0 onmeHkH

DJIeKTPOHHbIE
N HaunmeHnoBanme Kontpos TpaKTHYECKH | (quposbie) ILUIAHUPYEMBIX HUTOTOBBIX
n/m pas3fie/ioB U TEM Beero —_— e pa6oThbI 06pazoBaTeILHbI pe3yJIbTaToOB C IVIAHHPYEMBbIX
NPOrpamMmMbl paGoTHI pecypes yYKa3aHUEM ITAMoOB UX pe3yabTaToB
bopmupoBanus
OIIEPHPOBATh MOHATHSAMHU, | YCTHBIH OIPOC;
CBs3aHHBIMU C TCJIaMH peuIcHuc y‘-Ie6HI>IX
BpAILCHU: LUIUHIPOM, U NIPaKTUKO-
KOHYycOM, chepoii u OPUEHTHPOBAHHBIX
Tena BpamieHus 12 https://educont.ru/ HIAPOM, sanat;
pacrno3HaBath Tela
BpalleHus (UInHIp,
KOHYC, cdhepa U map) u
00BSCHATH CITIOCOOBI
HOJTyYEHHsI TeJl BPAIICHUS
BBIYUCIISATH BETHYHHBI YCTHBIH OIPOC;
3JIEMEHTOB pelieHne y4eOHbIX
MHOT'OTPaHHUKOB U TEJl ¥ PaKTUKO-
BpAaIlleHUsI, 00BEMBI U OPUEHTHPOBAaHHBIX
OO6BEMBI TEN 5 1 https://educont.ru/ IUTOIIA/IH TOBEPXHOCTEH 3aj1a4;
MHOT'OIPaHHUKOB U TEJl KOHTPOJIbHAS
BpallleHus, paborta
reOMETPUYECKUX TEI C
MpUMEHEHUEM (OPMYJT
CBOOO/IHO ONIEPHPOBATh YCTHBIH OIPOC;
Bextopbi i TIOHATHSMU, peleHne y4eOHbIX
COOTBETCTBYIOIIUMHU Y IPaKTUKO-
KOOPAMHAATRI B 10 1 https://educont.ru/ BEKTOpaM I/IyKOOPJII/IHaTaM OpI/IpeHTI/IpOBaHHI)IX
TpOCTpAHCTBE B IPOCTPAHCTBE; 3a/1a4;

BBITIIOJIHATH ,Z[CflCTBPIH

KOHTpPOJIbHAaA



https://educont.ru/
https://educont.ru/
https://educont.ru/

Haa BEKTOpaMH

pabora

[ToBTOpEHUE,
0000111EHNE,
cUCTEeMaTH3aIus
3HAHUU

https://educont.ru/

[IpumeHaTs OMy4YeHHBIE
3HAHUS Ha MPaKTUKE:
aHaJIM3UPOBAThH pPeabHbIE
CUTYaIllu U IPUMEHATh
W3YyYEHHBIC MTOHITHS B
MpoLecce MoucKa
pelIeHnss MaTeMaTH4YeCKH
cthopMyIIMpOBaHHOM
MpoOJIEMBI,
MOJIETTUPOBATh peajbHbIe
CUTYallUU Ha A3bIKE
TeOMETPHH, CCIEIOBATh
MTOCTPOCHHBIE MOJIEIH C
HCIIOJIb30BaHUEM
F€OMETPUYECKUX TTOHITUI
U TeOpeM, amnmnapaTa
anredpsl; pemaTh
MpaKTHYECKUE 3a71a4H,
CBSA3aHHBIE C
HaX0XKJIEHUEM
TeOMETPUYECKUX BETHUUH

YCTHBIM 0IIpOC;
pernrenne y4eOHBIX
Y TIPaKTHKO-
OPUEHTUPOBAHHBIX
3a1ad;
KOHTPOJIbHAsI
pabora

OBIIEE KOJIMYECTBO
YACOB I10 34 3 0
[NPOTPAMME



https://educont.ru/
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