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[TOACHUTEJIBHAA 3AITNCKA

PaGouass mporpamma ydebHoro kypca «l'eomerpusi» 0a30BOTO YpPOBHS st
oOyuaromuxcss 10 —11 kmaccoB paspaboTtaHa Ha ocHoBe DeaepaibHOTO
rocyapCTBEHHOT0 00pa30BaTENbHOTO CTaHIapTa CPEAHEro 00111ero 00pa3oBaHus, C
y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUM, TPEABIBIAEMBIX K MATEMATUUECKOMY
o0pa30BaHUIO, W TPAAMIINN POCCUHCKOTO 00pa3oBaHMs. Peanm3aiius mporpamMMsI
oOecrieynBaeT OBJIAJICHUE KIIOUEBBIMU KOMIETEHIIUSMU, COCTABIISIONIMMHU OCHOBY
JUISL  CaMOpa3BUTUSL U HENPEPBIBHOIO  00pa3oBaHUsi,  IEJIOCTHOCTh
OOIIEKYyIbTYPHOTO, JIMYHOCTHOTO ¥ TIO3HABATEIHLHOTO PAa3BUTHS JIMYHOCTH
O0yJarOIITIXCSl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHoCcTh y4eOHOro Kypca TI€OMETPUM Ha YPOBHE CpPEIHEro OOMIero
oOpa3oBaHMsl OOYCJIOBJIEHA MPAaKTUYECKOW 3HAUYMMOCTBIO METAlpeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUEHHUsI F€OMETPUU B HANPABICHUM JIMYHOCTHOIO
pa3BuTHs OOydarommxcs, (HOpMUPOBaHUA (PYHKIIMOHAIIBHOM MaTEeMaTUYECKON
IPAMOTHOCTH, U3YUYEHUS JAPYTUX YUEOHBIX TUCHUILTMH. PazButue y oOydaromuxcs
IPaBUIBHBIX IPEACTABICHUM O CYIIHOCTH M INPOUCXOXKACHUM T'€OMETPUYECKUX
abcTpakiuii, COOTHOLIEHUH PEATbHOTO W HJCAIBHOIO, XapaKTepe OTPaKEeHUs
MaTeMaTUYECKOW HAYKOH SIBJIEHUN U MPOLIECCOB PEATBHOTO MUPA, MECTE TEOMETPUU
B CUCTEME HayK U POJIM MAaTEMATUYECKOIO0 MOJEIMPOBAHUS B HAYYHOM MO3HAHUU U
B IIPAKTHKE CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS yUalIUXCs, a
TAaK)K€ KayeCTB MBIIUICHHS, HEOOXOJMMBIX JMJIA aJanTallid B COBPEMEHHOM
o01iecTBe.

['eomeTpus sBisieTcss OJHUM U3 0a30BBIX IPEIMETOB Ha YPOBHE CPEIHErO
oOmero oOpa3oBaHMs, TaK Kak OOECIEeYMBAET BO3MOMKHOCTh M3YUYECHHS Kak
JTUCUUIUIMH €CTECTBEHHO-HAYYHOM HAIPaBJIEHHOCTH, TaK U TYMaHUTapHOM.

Jlornyeckoe MbIIUIEHHE, (POPMUPYEMOE MNPU HU3YYEHHH OOYYaAIOIIMMUCS
MOHATUHUHBIX OCHOB T€OMETPUHU M TOCTPOSHUH IIEMOYKH JIOTHUYECKUX YTBEPKACHHM
B XOJI€ pELICHHsS TIE€OMETPUYECKHUX 3a]ady, YMEHUE BBIJIBUTAThb W ONPOBEPraTh
TUIOTE3bl  HENOCPEJACTBEHHO  WCHOJB3YIOTCS ~ NpPU  PEIIEeHUWH  3ajay
€CTECTBEHHOHAYYHOTO IIUKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JIaCTSAX AeATeNbHOCTH 4denoBeka. OpueHTalMsl 4YeloBeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOAUMOE YCIOBHE €ro COoLMaIbHOrO ObITHS, ¢dopMa
OTPaXEHUSI OKPY’KAIOIIET0 MUPA, YCIOBHE YCHEIIHOIO IMO3HAHWS M aKTUBHOTO



npeoOpa3oBaHus  AeicTBUTENbHOCTH. OnepupoBaHHEe  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00beIMHSET pa3HbIe BUJIbI YU€OHON U TPYIOBOM JI€ATEIbHOCTH, SBJISETCS
OJTHUM M3 TPO(PEecCHOHATBLHO BaXXHBIX KadyecTB, MOATOMY aKTyalbHa 3ajaya
dopMupoBaHus y  OOy4alOUIMXCA MPOCTPAHCTBEHHOTO  MBIIUICHUS  KaK
Pa3HOBUJHOCTH OOpa3HOr0 MBIIUIEHHS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

Llens ocBoeHMsi mporpamMmbl y4deOHOTO Kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE 0OyueHuss — o0mieo0pa3oBaTeIbHOE U OOIIEKYJIBTYPHOE pa3BUTHE
oOy4aroniuxcs yepe3 ooecrneueHne BO3MOKHOCTH IPUOOPETEHHS U KCTIOIB30BAHMS
CUCTEMATUYECKUX TEOMETPUUECKUX 3HAHUM U JEHCTBUM, ClIEHU(PUYHBIX T€OMETPHH,
BO3MOYKHOCTH YCHEHIHOIO IMPOAOLKEHHS O00pa30BaHUs IO CHEHHAIBHOCTAM, HE
CBSI3aHHBIM C IIPUKJIAJHBIM HCIOJIb30BAHUEM I'€OMETPHH.

[Iporpamma no reomeTpun Ha 0a30BOM YypOBHE IIpeAHA3HAYEHa IS
OOy4YaroIMXcs CpeIHEN IIKOJbl, HE MCMBITHIBABIIMNX 3HAYUTEIbHBIX 3aTPyIHEHHIM
Ha ypOBHE OCHOBHOIro 001ero obpaszoBanus. Takum oOpa3om, oOydaronigecs Ha
0a30BOM ypOBHE JIOJKHBI OCBOUTH OOIIME MATEMAaTUUECKUE YMEHUS, CBSI3aHHBIE CO
cnenupUKol TeOMETpUU U HEOOXOAUMBIE JIs )KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3Toro, oHu UMEIOT BO3MOKHOCTh U3YUUTh T€OMETPUIO 0oJiee TIIyOOKO, eCIH
B JaJbHEWIIEM BO3HUKHET HEOOXOIMMOCTb B TE€OMETPUUYECKHUX 3HAHUSAX B
npo(hecCUOHATBHOM JeSTENbHOCTH.

JlocTmKeHre 1Lead OCBOEHHUS NPOrpaMMbl OOECIIEUMBAETCS PELIECHUEM
COOTBETCTBYIOIIMX 3a1ad. [IpHOpUTETHBIMH 3aJadyaMd  OCBOEHHUS  Kypca
«I"'eomeTpuny» Ha 6a30BoM ypoBHEe B 10—11 kaccax sBisitoTCs:

+ (opMHpOoBaHHE MpPEICTABICHUS O TEOMETPUU KaK 4YacTh MHUPOBOIl

KyJbTYPBl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

« (opMHpOBaHME MPEICTABICHUS O MHOTOTPAHHUKAX U TeJaX BpallleHUs KaK
O BAKHEWIIMX MAaTEMaTUYECKUX MOJENSIX, MO3BOJISIIOIIMX ONUCHIBATh U
U3ydaTh pa3HbIe ABJICHUS OKPY>KAIOIIETO MUPAa;

« (opMHpoBaHME YMEHMsI paclo3HaBaThb Ha YeEpTEkax, MOJEISIX U B
peaIbHOM MHPE MHOTOIPAHHUKH U TEJa BPAILLECHUS;

OBJIaJICHUE METOJIaMHU pElICHUs 3aJay Ha MOCTPOEHUS Ha M300paKEHUsX
MIPOCTPAHCTBEHHBIX (PUTYD;

« (opMHupoBaHHE YMEHHUS ONEPUPOBATh OCHOBHBIMU TOHSATHUSIMU O
MHOTOI'PAaHHHMKAX M TeJaX BPALIECHUS U UX OCHOBHBIMU CBONCTBaMU;

- OBJAJCHUE  aNrOpUTMaMU  pEUICHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHHEe yMEHHS MPOBOAUTH  HECIOXKHBIE JIOKa3aTeNIbHbIC
pacCyXJIeHUs B XOJIe¢ PEIIECHUS CTEPEOMETPUUYECKUX 3a7ady M 3aaad ¢
MPaKTUYECKUM COJEP’KaHUEM;



*+  pa3BUTHUE UHTEIEKTYAJIbHBIX U TBOPUYECKUX CIOCOOHOCTEHN 00ydaroImuxcs,
II03HABATEIIbHOM aKTUBHOCTH, UCCIIEOBATEIILCKUX YMEHUN, KDUTUYHOCTH
MBIIUICHUS;

 (dopmupoBanue QyHKINOHAIEHON IPaMOTHOCTH, PEJIEBAHTHON T€OMETPHH:
YMEHHE PacO3HABATh MIPOSBIICHUS TEOMETPUUYECKUX MTOHATHI, 00OBEKTOB U
3aKOHOMEPHOCTEN B PEAJbHBIX JKU3HCHHBIX CUTyalUsAX W IPU U3YYCHUU
OpYruX  y4eOHbIX  NPEIMETOB, MPOSIBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOPMYIHpPOBaTh UX Ha A3BIKE FTEOMETPUH U CO37aBaTh
FCOMETPUYECKAE MOJCIH, IPUMEHATbh OCBOCHHBIM TI'€OMETPUYECKUU
anmapar Uil pEeuIeHus IIPAKTUKO-OPUEHTUPOBAHHBIX 3amady,
WHTEPIIPETUPOBATH U OLIEHUBATD ITOJYyYECHHBIEC PE3YJIBTATHI.

OTIUYUTENBEHON OCOOEHHOCTHIO MPOrPAMMBbI SIBIISIETCS BKIIIOUEHUE B KypC

CTEPEOMETPUH B HAYaJIE€ €r0 U3yYEHHUs 3a]1a4, PEIIAEMbIX Ha YPOBHE HHTYUTUBHOTO
MO3HAHUSA, W OMNpEACIEHHBIM 00pa30M OpraHM30BaHHAs padOTa HaJ HUMH, UTO
CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M IMPOCTPAHCTBEHHOI'O MBIIUICHUS,
CTUMYJIMPYET IPOTEKaHNE UHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET K NAJIBHEUIIIEMY
U3YUYEHHUIO IIpEaMETA.

[Tpennourenue oTAAETCA HATAIHO-KOHCTPYKTUBHOMY METOJly OOY4YEeHHUs], TO
€CTb TEOPETUYECKHME 3HAHMS HMMEIT B CBOEH OCHOBE YYBCTBEHHOCTb
NPEIMETHONIPAKTUYECKOH  JI€ATEIbHOCTH. Pa3Butne  mpoOCTpaHCTBEHHBIX
IIPEICTABIICHAN Y YYaIlUXCs B Kypce CTEPEOMETPUU ITPOBOJIUTCS 3a CUET PEILICHHUS
3aJa4 Ha CO3JaHM€ MPOCTPAHCTBEHHBIX OOpa30B M 3alady Ha OINEpUpPOBaHHE
POCTPAaHCTBEHHbIMU o0Opa3amu. Co3maHue oOpa3a MPOBOJUTCS C OMNOPOM Ha
HaIJISITHOCTb, a OTIEpUPOBaHUE 00Pa30M — B YCIOBUSX OTBJICUYECHHS OT HAIJISIIHOCTH,
MBICJIEHHOT'O U3MEHEHUS €r0 UCXOHOTO COJIEPKAHUS.

OcHOBHBIE coaepxarelibHble JuHUKA Kypca «l'eomerpunm» B 10—11 wiaccax:
«MHuororpanHukn», «lIpsMbIe U TUIOCKOCTH B MPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOpbI U KOOpAMHATHI B IPOCTpaHCTBEY». DOPpMUPOBAHUE JIOTUUECKUX YMEHUM
pacnpezensercss He TOJIbKO 10 COAepKaTeIbHBIM JIMHUSIM, HO U 110 roj1aM 00y4YeHus
Ha YpOBHE CpPEeIHEro 0011ero 00pa3oBaHuUsl.

ConepxaHue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM
OCBOCHMsSI pabouell MporpaMMmbl, paclpeAes€éHHbIM MO0 TojaM OOy4YeHHs,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, UTOOBbI OBJAJEHUE T'C€OMETPUUYECKUMHU
MOHATUSAMU U HAaBBIKAMHU OCYLIECTBISIIOCH MOCIEA0BATEIBHO U MOCTYIATENBHO, C
cOOJII0/ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJIUCH B
OOLIyI0 CUCTEMY T'€OMETPUYECKHUX MPEICTaBICHUN OOy4arouuxcs, pacuiupss u
yrayOnsis e€, o0pasysi MpOUYHbIE MHOKECTBEHHbIE CBA3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3ydenue reomeTpuun oTBOAUTCS 2 yaca B Heaento B 10 kimacce u 1 4ac B
Heneno B 11 kiacce, Bcero 3a jBa rojia o0yuenus - 102 yueOHbIX yaca.
KonuuectBo yacoB B paboyeit mporpamme B 1106 coriiacHO KajieHAapHOMY
yaeOHoMy rpaduky, 33 gaca. KomnyecTBo yacoB coBmagaeT B GeaepaibHOM
nporpamMme ¥ pabodeid nporpaMmme, U3MEHEHHsI He ObUTH BHECEHBI.

B 1006 xnacce, koinu4uecTBO 4acoB B paboyeil mporpaMme MEHbIEe, 4YeM B OOIIei
IpOrpamMme, COKpaIeHO KOJIWMYECTBO YPOKOB OBTOPEHUSI.

B pasnenst «BBegenune B crepeomerputo» 10 kmacc u paszgen «Tena
BpauieHus» 11 kimacca goOaBiieHa Tema «3HAUMMOCTh peamera «l'eomerpus» B
poheCCUOHATIBHON JIEITEIIbHOCTH



COAEPXKXAHUE YYEBHOTI' O KYPCA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS  CTEpEOMETpUHM. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATHUYECKOM IOCTPOEHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOEe pacnoyioe€HHe NPsIMBIX B MPOCTPAHCTBE: IEPECEKAIOIINECS,
MapajyieIbHbIE W CKpEIIUBAarOIIMecs Tmpsmbie. [lapauienbHOCTh NOPSIMBIX U
IJDIOCKOCTEM B MPOCTPAHCTBE: MapajUICbHBIE TMPSAMBIE B  MIPOCTPAHCTBE;
MapajuieNIbHOCTh TPEX MPSIMBIX; MNapaUIEIbHOCTh MPSIMOM U IIJIOCKOCTU. YTJBI C
COHAIIPaBJICHHBIMH CTOPOHAMH; YTOJ MEXKAYy TMpPAMbIMU B HPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MapaJIEIbHbIE INIOCKOCTH; CBOMCTBA MTapaJlICIIbHBIX
miockocte. IIpocreitmme npocTpaHCTBEHHBIE (DUTYPHI HA TJIOCKOCTH: TETPAdIpP,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTh MPSIMOM U TUIOCKOCTH: TEPIEHIUKYJISIPHBIE MPSMbIC B
MPOCTPAHCTBE, NpPsIMbIE NapalieibHble W TNEPHEHIUKYISPHbIE K IIJIOCKOCTH,
MpU3HAK NEPHEHAUKYISIPHOCTA MPSIMOM W TUIOCKOCTH, TEOpeMa O MpsMOi
MEPIEHIUKYJIAPHONW MIOCKOCTH. YTJIbI B MPOCTPAHCTBE: Yroj MEXKIY MNPSAMOU U
IUIOCKOCTBIO;  JIBYTPAHHBIM  yrojl, JIMHEHMHBIA yroJl  JBYTPAHHOIO  YIJja.
[TepnieHaUKyISp U HAKIOHHBIE: PACCTOSHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSHUE OT
PSIMOM IO TIJIOCKOCTH, MPOEKIUS (PUTYPBI HA TUIOCKOCTh. [leprneHnuKkyaspHOCTD
IJIOCKOCTEN: MPU3HAK NEPHEHAUKYISAPHOCTH ABYX IUIOCKOCTEN. Teopema o Tpéx
MePIEeHIUKYJISIpaXx.

MHoOrorpaHHuKH

[ToHATHE MHOTOTPAHHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PAaHHUKA, BBIITYKJIBIE U
HEBBINMYKJIBIE MHOTOTPaHHUKH; pa3BEpTka MHOrorpaHHuka. [lpusma: N-yrosbHas
MpU3Ma; TpaHd U OCHOBAHMUSI MPU3MBI; MIPsMasi U HAKJIIOHHAS TPU3MbI, OOKOBas U
MOJIHAast MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSMOYTOJIbHBIN
napajuienienunes U ero cpoiicTBa. [lupamupaa: N-yronbHas nupaMuaa, rpaHd U
OCHOBAHHUE MUPAMUJIbI; OOKOBAS U TOJIHAS TOBEPXHOCTh MUPAMUJIbI; TPABUIIbHAS U
yced€HHasi mnOupamMuja. OJIEeMEHThl MNpu3Mbl W TnupaMmuibl. [lpaBuiibHBIC
MHOTOTPAHHHUKU: TOHSTUE MPAaBUJIBHOIO MHOTOTPaHHUKA; MpaBUJIbHAS NpU3Ma U
NpaBWIbHAs MNHUpPaMHUA; TpaBUJIbHAS TPEYrojbHas NUpaMuia U MPABUIbHBIN
terpa’ap; kyO. IlpencrtaBieHue o MPaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
noaeka’ap u ukocarap. CedueHus: Npu3Mbl U TUPAMU/IBI.



CumMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MHPSIMOIA,
IJIOCKOCTHU. DJIEMEHTHI CAMMETPHUH B IUpaMUAaXx, apajlielienune1ax, IpaBUIbHbIX
MHOTOTpaHHUKAX.

Beruucnenre 5SIeMEHTOB MHOTOTPAHHHMKOB: pEOpa, IWAaroHad, YTJIbL
[Tnomanar OOKOBON IOBEPXHOCTH U TOJHON IOBEPXHOCTH TMPSAMOU TMPHU3MBI,
IUTOIIA/Ib OCHOBAaHMIA, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MPAMO pu3Mbl. [Lmomas
OOKOBOM TMOBEPXHOCTH M TMOBEPXHOCTU MPABUIBLHON MNHPAMHUABI, TEOopema o
10 yceu€HHou mupamuasl. [lonsatue 06 00béme. OObEM MUpaMUIbI, TPU3MBI.

[Tomo6Gupie Tema B mpoctpaHcTBE. COOTHOIICHUS MEXAY IUIOMAIIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEJI.

11 KIIACC

Tena Bpamenust

HummHapuyeckas MTOBEPXHOCTb, oOpazyroriue HAJIAHAPUYECKOU
MOBEPXHOCTH, OCh IMWIMHAPUYECKON TOBEpXHOCTH. [lunmHap: ocHOBaHus u
OOKOBasi MOBEPXHOCTh, OOpa3yolass M OCh; IUIOMAAhL OOKOBOW U TOJHOM
MTOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yrolire KOHUYECKOW MOBEPXHOCTH, OChb U
BepIIMHA KOHUYECKON moBepxHocTU. KoHyc: OCHOBaHME U BeplinHa, 00pa3yromias
Y OCb; IJIOIIA/Ib OOKOBOM M MOJTHOM MOBEPXHOCTH. Y CEUEHHBIA KOHYC: 00pa3yIoline
Y BBICOTA; OCHOBAaHMS U OOKOBas MIOBEPXHOCTb.

Chepa u map: meHrp, paawyc, IUaMeTp; IJIOMIAab MMOBEPXHOCTU CQEPHI.
B3aumnoe pacnonoxkenue cepbl U MIOCKOCTH; KacaTelbHas TIOCKOCTh K cdepe;
I01aab Chephl.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BEépTKa MUIMHAPA U KOHYCA.

KomMOuHaruu Ten BpamieHus: 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTTMCAHHbBIN
okoJ10 cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, WU TEJIO BPAILICHHUS.

[Tonsarue 06 06béMe. OcHOBHBIC CBOICTBA 00BEMOB Tel. Teopema 006 0O0bEMe
MPSIMOYTOJILHOTO MapajuieNienumesa u cueAcTBus u3 He€. O0bEM UIUHAPA, KOHYyCA.
O0BEM mapa u wiomaab chepsl.

[TomoGueie Tema B mpoctpaHcTBE. COOTHOIIECHUS MEXAY IUIOMAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOJOOHBIX TEN.

Ceuenus munHApa (MapauiesibHO U NEPIEHIUKYIIIPHO OCH), CEYEHHUSI KOHYCca
(mapajuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPILIHUHY), CEUEHUS 11apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektop Ha miiockocT U B pocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. PasnoxeHue BEKTopa Mo TPEM HEKOMILIAHAPHBIM



BekTopaM. IIpaBuno mapamenenunena. PemeHue 3agad, CBSI3aHHBIX  C
NPUMEHEHUEM TIpaBWJI JEWCTBUH C BekTopamu. lIpsMoyronpHas cucrtema
KoopAauHaT B mpocTtpaHcTBe. KoopaunaTel Bektopa. [Ipocreiimme 3amaun B
KOOpJIMHATax. YTod Mexay BekTopamu. CKalsipHOE NPOU3BEACHUE BEKTOPOB.
Bbluncienre yrioB MexAy NpsSMbIMU U IUIOCKOCTAMU. KoOpaHMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpaMMbl y4eOHOTO TIpenMeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAXKAAHCKOHN MO3UIIMKU O0YYAIOIIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOI'O 4YJ€Ha POCCUMCKOro oOIlecTBa, MpEeACTaBICHUEM O
MaTEMaTUYECKUX OCHOBAaX (YHKIIMOHWPOBAHUS DPA3JIMYHBIX CTPYKTYp, SBICHUH,
MpoIeTyp TPaKTAHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W Tp.), YMEHHEM
B3aMMOJICHCTBOBAaTh C COLMAJIBbHBIMH HMHCTUTYyTAMH B COOTBETCTBUH C HX
GyHKIMUSIMU ¥ HA3HAYCHUEM.

IlaTpuoTn4yeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON TPaXKTAHCKON UJIEHTUYHOCTU, YBAKCHUS K
MPOIIIOMY U HAaCTOSIIEMY POCCUMCKON MAaTEMATUKH, LIEHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaTEMATUKOB U POCCUICKON MAaTeMaTUYECKOW IIKOJIbL,
K HMCIOJIb30BAHUIO ATUX JOCTHKEHUU B JAPYrMX HayKax, TEXHOJIOTHSX, cdepax
YKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU POCCHICKOTO HApoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, JATHUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKHU U JESITEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOTO OYyIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHUpPY, BKIIOYAs 3CTETHKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUN, pPaCCYKICHHUIN; BOCIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM acleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA.

dusuyecKoe BOCIIUTAHUE:

cOPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSTh MAaTeMaTUYeCKHe 3HaHUS B
WHTEpecax 30pOBOTO M O€30MacHOTO 00pa3a >KU3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3J0pOBbIO (3I0POBOE MHUTaHUE, COATAHCUPOBAHHBIN PEXKUM 3aHITUU U
OTJIbIXa, peryJispHas pu3nuecKasi akTUBHOCTD); (PU3MUECKOTO COBEPIIICHCTBOBAHMUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYyHy, OCO3HAaHHWEM IIEHHOCTH TPYIOJIIO0US; UHTEPECOM K
paznuyHbiM  cepam  MpodeCCUOHANBHOW  JEATEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ TMPUIIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD



Oynymeid mpodeccuu u pean30BHIBATH COOCTBEHHBIE >KU3HCHHBIE IUIAHBI,
TOTOBHOCTBIO U  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUI0 U
caMO00pa30BaHUI0 HA TPOTSIKCHHH BCEH JKU3HU, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO JKOJOTUYECKOW KYJIBTYphl, MOHUMAaHHEM BIUSHUS
COILMATbHO-PKOHOMUYECKUX TPOIIECCOB Ha COCTOSHUE MPHUPOJHON U COIMAIBHOM
CpeIpl, OCO3HAHMEM T[JIOOATBHOTO  XapakTepa SKOJOTHMYECKUX MpoOieM;
OpUCHTAIMEl Ha TMPUMEHEHWE MaTEeMaTHYeCKHX 3HAHUHN IS pPEIICHUs 3a7ad B
00J1acTH OKpY’KaIOIIEH cpeibl, ITIaHUPOBAHUS IMOCTYITKOB M OIICHKU WX BO3MOYKHBIX
MOCIICJICTBUUN JIIA OKPY’KAIOIIEH CPEbI.

IleHHOCTH HAYYHOI'O IIO3HAHMS:

Cc()OPMUPOBAHHOCTHI0 MHMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSl HAyKM M  OOILIECTBEHHOW IMPAKTUKH, NOHUMAaHUEM
MaTE€MaTUYeCKOM HAayKH Kak c(depbl YelOBEYECKOW I€ATEbHOCTH, 3TarloB €&
pPa3BUTUS W 3HAYMMOCTH JUIA Pa3BUTUSA LMBWIN3ALMHU; OBJIAJCHHUEM SI3BIKOM
MaT€MaTUKM W MaTeMaTHYeCKOW KyJIbTypOHM KaK CpEICTBOM IIO3HAHUS MUDA;
TOTOBHOCTBIO OCYLIECTBIIATh IPOEKTHYIO M HCCIEAOBATEIBCKYIO AECATEIBHOCTD
WHIUBUYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yNbTaThl OCBOCHHUSI MPOTrpamMMbl Y4EOHOTO MpeaMera
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
HO3HABAMEbHBIMU  OCUCMBUAMU,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
O0elicmeusMuU, YHUBEPCANbHbIMU Pe2YIMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcanvuvie  nosmasamenvhnvle  Oeiicmeus, — 0Oecneuus8arOm
Gdopmuposarue 6aA308bIX KOSHUMUBHBLIX NPOYECCO8 00YUAOWUXCS (0c8oeHUe
Memoo08  NO3HAHUSL — OKPYdcarnujeco  Mupa,  npuMmeHeHue  J102U4eCKUX,
ucce008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAefcTBu:

*  BBISBJIATH U XapaKTEPH30BaTh CYIISCTBEHHBIC TPU3HAKA MAaTEMaTHICCKUX
OOBCKTOB, IMOHATHH, OTHOMICHUH MEXKIY MOHATHAMH; (OPMYIUPOBATH
ONpE/CICHUS  IOHATHH, YCTaHABIMBATh  CYIICCTBCHHBIH  IPHU3HAK
KJaccu(uKayy, OCHOBAaHUSA JUIsi OOOOIIEHUS M CPAaBHEHWS, KPUTCPUU
IPOBOJIMMOT'O aHAJTN3a;



BOCIPUHUMATH, (QOPMYIUPOBATb U  NPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEpIAUTENIbHbIE W OTPULIATENIbHBIC, €AUHUYHBIE, YacTHblE M OOLIUE;
YCIIOBHBIE;

BBIBJISIT ~ MAaTEMAaTUYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M W
OpOTUBOpEUMs. B (pakTaxX, JAHHBIX, HAONIOJECHUAX U YTBEPKICHUSX;
IpearaTh KPDUTEpUHU JUISl  BBIABJICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNI;

JieNaTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOATENIBHO JIOKa3aTebCTBA  MAaTEMAaTUYECKHX
YTBEPKJIECHUN (MPSMBIE U OT MPOTHUBHOIO), BHICTPAUBATH apryMEHTAIUIO,
NPUBOAUTH TPUMEPBl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KIEHUS U BBIBOJBL;

BBIOMpATh Ccroco0 penieHus yueOHOM 3amauu (CpaBHHUBATh HECKOJBKO
BAPUAHTOB pEIICHMS, BBIOMpPATH HaubOoJiee MOAXOIAIIUA € Y4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUA:

MCIIOJIB30BaTh BOIPOCHI KaK MCCIIEI0BATENbCKUNA MHCTPYMEHT MO3HAHUS;
dbopMyapoBaTh BONPOCH], (UKCUPYIOIIME MPOTUBOpEUUE, MpodeMy,
yCTaHaBJIMBaTh HCKOMOE€ W  JlaHHOe, (OpMHUpPOBATH  THUIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3UIIUI0, MHECHHUE;

MPOBOAUTH CaMOCTOSITEIIEHO CILJITAHUPOBAHHBIN HKCIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO
00beKTa, SBJCHUSA, TMPOLECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00bEKTaMH, SIBJICHUSMHU, POLIECCaAMU;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH OOOOIIEHUSI U BBIBOABI M0 pe3yJibTaTaM
MPOBENEHHOTO HAOJIOICHUS, WMCCIEIOBaHUs, OIICHUBATH JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB K 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TaKKE BBIJBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undpopmaumeii:

BBISIBIIATH JMe(OUIUTH HHGOPMAITHH, TaHHBIX, HEOOXOAMMBIX JJISI OTBETA Ha
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

BBIOMpAaTh  WHGOPMAIIMIO W3  MCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATHL MHGOPMAIIHIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

CTPYKTYpPHpPOBaTh HH(POPMAIIHIO, MPEACTABIATh €€ B pa3IMYHBIX (PopMmax,
WJUTIOCTPUPOBATH TpadUuecKH;



2)

OLICHUBATh HaJEXHOCTh uHbOopManuu o
CaMOCTOATENHbHO C(HOPMYITHUPOBAHHBIM KPUTEPUSIM.

yHu6€pCCUZbel€ KOMMYHRUKamMueHbvle deﬁcmeuﬂ, obecnequsarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DVYATOUWUXCSL.
Oo0menue:

BOCIPUHUMATH U (POPMYITHPOBATH CYKJICHUSI B COOTBETCTBHH C YCIOBHUSIMH
Y LIEJIIMH OOILIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPayKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M INUCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS M0 XOAY PEIICHUS
3aJ1a4l, KOMMEHTUPOBATh MOJYyYEHHBIN PE3YJIbTaT;

B X0JIe 00CYKJ€HUS 3aJ]aBaTh BOIPOCHI 10 CYIIECTBY 00CYK1a€MOl TEMBI,
npo0JieMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJI€U, HALICJICHHbIE Ha TIOUCK
pelIeHus; COMOCTaBIATh CBOM CYXIECHHS C CYXACHUSIMHU JAPYTHX
YYaCTHHKOB JUanora, OOHapy>KMBaTh pa3iMuve W CXOJCTBO IO3MIIMHA; B
KOPPEKTHOM popme popMyIupOoBaTh pa3HOIIACUs, CBOU BO3PAXKECHHUS;
NPEACTaBIATh  pe3yJbTaTbl  pEIIeHHMs  3aJayd,  OKCIIEPUMEHTA,
UCCJIEI0BAHMUS, IPOEKTA; CAMOCTOATEILHO BEIOMPATh (POPMAT BBICTYIUICHUS
c y4€TOM 3aj1a4 Ipe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ecTBo:

MMOHMUMATh M UCIIOIH30BaTh MIPEUMYIIECTBA KOMAaHIHON U WHINBU Ty JIbHON
paboThl MpU peUIeHUU YYEOHBIX 3a/ad; MPUHUMATh 1EeJTb COBMECTHOU
NEeSATEeIbHOCTH, IUIAHUPOBaTh  OpPraHU3AIMI0 COBMECTHOM  paboThI,
pacnpenensaTb BHABI paboT, JOroBapuBaThCSA, OOCYKIATh MPOIECC |
pe3yabTat paboThl; 00001IaTh MHEHUSI HECKOJILKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (popmax paboThl (00CYyXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC); BBIMOJIHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBAThH CBOU JICUCTBHS C IPYTUMH YWICHAMH KOMAaH/IbI; OTICHUBATh
KaueCcTBO CBOEro BKJaJa B OOMMM TPOAYKT TIO KPUTEPHSM,
chOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

3) Ynusepcanvnuie pecynisamusenuvie oelicmaus, obecneuusarom opmuposanue

CMbBICIIOBbIX YCMAHOBOK U HCUZHEHHBLIX HABBLIKOB TUHHOCNIU .

Camoopranusamnus:

COCTaBJISITh TUTAH, aJITOPUTM PEIICHHSI 3a]]a4H, BEIOUPATh CIIOCOO PEIICHMSI
C y4éTOM HWMCIOIIMXCSI pPECYypcoB W COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh H KOPPEKTUPOBATH BAPUAHTHI PEIICHUHN C y4ETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMU TI03HABATEIbHOM pediekcuu Kak OCO3HAHUS
COBEpUIAEMBIX JIEUCTBUI M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;



BJIa/IETh CIIOCO0aMU CaMOTIPOBEPKH, CAMOKOHTPOJIS IpOIecca U pe3ysbTara
pelieHus: MaTeMaTUYeCKOH 3a1auu;

MPEABUAETH TPYJHOCTH, KOTOPBIE MOTYT BOSHHUKHYTh TP PELICHUH 3aJa4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
JAHHBIX, HAWJCHHBIX OIIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

* OLEHUBATh COOTBETCTBUE pE3yJbTaTa LEIM U YCIOBUSAM, OOBSICHATH
NPUYUHBI JOCTHKEHUSI WIM HEOCTHXKEHHS pPe3yJbTaTOB JIESTEIbHOCTH,
HAXOJIUTh OIMUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KITACC

OmneprpoBaTh MOHATHIMH: TOUKA, IPSIMas, INTOCKOCTb.

[TpuMeHATh aKCMOMBI CTEPEOMETPUU U CIEACTBHUS M3 HUX IPU PEUICHUU
reOMETPUUYECKUX 33/1a4.

OmneprpoBaTh NOHATUSAMU: MAPALIEIBHOCTh U MEPIEHAUKYIIIPHOCTD MPSMBIX
U IIJIOCKOCTEHN.

KnaccudummpoBaTe B3aUMHOE pacMOJOXKEHHE MPSAMBIX M IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh NOHATUSAMU: JBYTPAHHBII yroJI, TpaHu ABYTPAHHOTO yTia, pedopo
JBYTPAHHOTO yrja; JHWHEHHBIA yTroJd JBYTPaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJa.

OmnepupoBaTh MOHITUSAMH: MHOTOTPAHHHUK, BBIMYKJIBIA W HEBBITYKJIBIN
MHOTOTPAaHHHK, JIEMEHTHI MHOTOTPAaHHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIC BHIBl MHOTOTPAHHHMKOB (MUpaMHa; TpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccudpumnmpoBaTe  MHOTOTpAaHHUKH,  BBIOMpas  OCHOBaHHS  JUiA
Kkinaccuukanuy  (BBITYKIBIE W HEBBITYKIbIE MHOTOTPAHHHUKHW; TPAaBUIIbHbBIC
MHOTOTPAHHUKH; TIPSIMbIE Y HAKJIOHHBIE MPU3MBI, TTapajUIeICITUIIEbI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHATh MPUHIMMBI TOCTPOCHHUS] CEUEHWH, HUCTONB3ys METOH CIEIOB.
CTpouTh CEYeHHS MHOTOTPAHHHUKOB METOJIOM CJIEJIOB, BBITIOJIHATH (BBIHOCHBIC)
MJIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX O0OBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y.

Pemmare 3amaun Ha HaXOXKJIEHUE TEOMETPHUECKUX BEITUYHH 110 00pa3iaM Win
aIrOpUTMaM, TPUMEHSS W3BECTHbIE AHAIUTUYECKUE METOJbl MPHU PELICHUH
CTaHJIAPTHBIX MATEMaTHYECKUX 33/1a4 HA BBIUMCICHHE PACCTOSHUN MEXAY ABYMSI



TOYKaMH, OT TOYKH JO0 MPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIUMHUCS ITPSMBIMU.

PemaTe 3a1aun Ha HaX0KJEHUE T€OMETPUUECKUX BEIUYHMH IO 00pa3iam Wiu
aNrOpUTMaM, NIPUMEHSS W3BECTHBIE AHAJUTUYECKUE METOABI IPU PEIICHUU
CTaHAAPTHBIX MAaTEMaTUYECKUX 3aJad Ha  BBIUMCICHUE YIJIOB  MEXKIY
CKPCIMBAIOIIMMUCSA MNPSIMBIMU, MEXAY MNPSIMOM M  IUIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Bbruncnsate 00BbEMBI U IUIOIMIAU TOBEPXHOCTEN MHOTOIPaHHUKOB (TpU3Ma,
nupamMuaa) C IpUMEHEHUEM (POPMYIT; BBIYUCIIATh COOTHOIIEHUS MEKIY TUIOIAAsIMU
MOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETPHUS B NIPOCTPAHCTBE; LEHTP, OCh H
MJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIOCKOCTh CHMMETPHUH (PUTYPBHI.

W3Bnekarp, mnpeoOpa3oBbIBaTh U HHTEPIPETHPOBATH HHGMOpPMAIMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypax, MPEICTABICHHYIO Ha YEpTEeXax W
PUCYHKAX.

[IpumeHsTh reoMeTpruecKue PaKThl 11l PEIICHUs] CTEPEOMETPUUECKUX 3a/1ad,
MIPEANOIATAIONINX HECKOIBKO [IAr0B PEIICHUS, ECIIU YCIOBHS IPUMEHEHHUS 3a1aHbI
B sIBHOM (popme.

[IpumeHaTH IPOCTENIINE [IPOrPaAMMHBIE cpeacrTna u
AIIEKTPOHHOKOMMYHMKAIIMOHHBIE CUCTEMbI IIPU PELIEHUU CTEPEOMETPUYECKUX
3aj1ay.

[IpuBOaMTE NpUMEPHI MAaTEMaTUYECKUX 3aKOHOMEPHOCTEHW B IIPUPOAEC H
JKU3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB N'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOJMy4YEHHBbIE 3HAHMS Ha NPAKTUKE: aHAIM3UPOBATH PEAIBHBIE
CUTyallud W IIPUMEHATb W3YYCHHBIC IIOHATHUS B IIPOLIECCE IIOMCKA PELICHHUS
MaTeMaTUYeCKl CHOPMYIMPOBAHHOM MpPOOJEMBI, MOJEIUPOBATh PpPEaATbHbIE
CUTyallud Ha S3bIKE TE€OMETPUH, HCCIENOBATh ITOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATUH U TEOpEM, allnapara ajareopbl; peraTh
IIPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OmneprpoBaTh TOHATUSAMU: IHIMHAPUYECKAs TOBEPXHOCTh, 0OOpa3yroIIne
WIMHIPUYECKON MOBEPXHOCTH; IIMIUH/IP; KOHUYECKas IOBEPXHOCTH, 00pa3yoIne
KOHUYECKON OBEPXHOCTH, KOHYC; C(pepuyecKasi HOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBACHATH CIOCOOBI MOTYUYEHUS TEJ BpallleHusI.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MIOCKOCTH.



OnepupoBaTh NOHATUAMU: IIAPOBON CETMEHT, OCHOBAaHUE CETMEHTAa, BhICOTA
CErMEHTA; IIAPOBOM CIIOM, OCHOBAHME IIIAPOBOIrO CJIOS, BBICOTA IIAPOBOrO CIIOS;
IapOBOM CEKTOP.

Beraucisite  00BEMBI M IUIOMIAJAW  TOBEPXHOCTEH TEN  BpaIlleHUs,
r€OMETPUYECKUX TeJl C TPUMEHEHUuEM (HopMyI.

OnepupoBatTh MOHATUSIMU: MHOTOTPAHHUK, BIMCAHHBIN B chepy U OMUCAHHBIMA
okoJ10 cdepsl; chepa, BMCaHHAS B MHOTOTPAHHUK WJIU TEJIO BpalllEHHUS.

BbIunCIATh COOTHOILICHHSI MEXIY IUIONIaAsIMUA TOBEPXHOCTEH U 00BEMaMHU
MOJIOOHBIX TEJI.

N300pakath m3ydaembie (GUTYPHI OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) MIIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJI BpaIlCHUS.

W3BnekaTh, HHTEPIPETUPOBATH U NPEOOPa30oBbIBATH HHPOPMAIMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEJICTABICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh NOHATUEM BEKTOP B MPOCTPAHCTBE.

BbINONHATh [E€UCTBUSA CIIOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB U
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATH, KAKUMU CBOMCTBAMH OHU 00JIaJ1aIO0T.

[IpuMEHATh MTPaBUIIO NapaJlICIEUIeaa.

OnepupoBaTh MOHIATUAMU: JEKAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJ MEXKIY
BEKTOPaMH, CKaJIIPHOE ITPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIC
BEKTOPBHI.

Haxoaute cymMmMy BEKTOPOB U ITPOU3BEICHUE BEKTOPA HA YUCIIO, YTOJ MEKIY
BEKTOPaMH, CKASIPHOE NPOU3BEIACHHME, pACKIAAbIBaTh BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensTh reoMeTpuueckue GakThl A1l pEIICHUS CTEPEOMETPUIECKUX 3a]1ad,
MIPEIOJIAararoMX HECKOJIBKO 1IaroB PELIEHHUs], €CIIU YCIOBUS IPUMEHEHUS 3a1aHbI
B sIBHOU (popme.

Pemate  mpocteiiiie  reoMeTpUuYecKHEe  3aJa4d HAa  IIPUMEHCHHE
BEKTOPHOKOOPJIMHATHOTO METO/IA.

Pemate 3amaun HaA [J0Ka3aTENbCTBO MATEMAaTHYECKUX OTHOLIEHUW U
Hax0XJICHUE IeOMETPUUYECKUX BEJIMYUH MO 00pa3laM UjIu ajJropuTMaM, MpUMeHss
M3BECTHBIE METO/IbI IIPU PEIICHUU CTAaHAAPTHBIX MATEMATUUECKHUX 3a]1a4.



[IpumenaTh IIPOCTEUIINE [IpOrpaMMHBIE cpeacrsa 51
IEKTPOHHOKOMMYHUKAIIMOHHBIE CHCTEMBI IIPU PELICHUM CTEPEOMETPUUYECKUX
3a1ay.

[IpuBOINUTH NpPHUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEW B NPUPOIE U
YKU3HHM, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJyYECHHBIE 3HAHUSA HA NPAKTHKE: AHAIU3UPOBATH DPEAIbHBIC
CUTyallUM W IPUMEHATH W3Y4YCHHBIE IIOHATUS B IIPOLIECCE ITOMCKA PEIICHMS
MaTeMaTHUYeCKd C(HOPMYIMpPOBAHHONW MpPOOJIEMBbI, MOJIEINPOBATh pEaIbHbIE
CUTyallul Ha S3BIKE TE€OMETPHUH, MCCIENOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX TOHSITHI U TEOpEM, armnapara aireopbl; penarh
IIPAaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM N€OMETPUYECKUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoanuecTBo yacos DJIeKTPOHHBIE
Ne HaumenoBaHue pa3jesioB 1 TeM (pporie)
o0pa3oBaTe/ibHbIE
n/n NPOrpaMMsbl Beero Kourpoabnbie | IlpakTuyeckue
padoThI padoThI pecyperl
bu6mmoreka [IOK
1 Beenenne B crepeometpuio 10 https://m.eds00.ru/1c209e37
[IpsiMBbIE ¥ TUIOCKOCTH B IPOCTPAHCTBE. bubnuoreka [IOK
2 [TapaJuieIbHOCTD TPSIMBIX | IIOCKOCTEH 12 1 https://m.edsoo.ru/1c209e37
[lepnieHIUKYISIPHOCTD NMPSAMBIX U IJIOCKOCTEN bubnnorexa [HOK
3 12 https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
4 VYTIubl MeXAy MPSAMBIMU U IUIOCKOCTSMH 10 1 https://m.eds00.ru/1c209e37
bu6mmoreka [JOK
5 MHOrorpaHHHKHA 11 1 https://m.eds00.ru/1c209e37
. bubnuoreka [IOK
6 OOBEMBI MHOTOTPaHHHKOB 9 1 https://m.eds00.ru/1c209e37
. bubmuorexa [JOK
7 IToBTOpEHME: CEUECHHUSI, PACCTOSIHUS U YTJIbI 1 1 https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 65 5 0

11 KITACC

Ne i/

KoanuecTBo 4acoB
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HaumeHnoBaHue pa3aesioB U TeM DJIeKTPOHHbIE
MPOrpamMMbI Beero Konrpoasubie | Ilpaktudeckue | (uudpposbie)
padoTshI padoThI o0pa3oBaTe/ibHbIE
pecypchl
bub6nmoreka [IOK
1 Texna spawenns 12 https://m.eds00.ru/1c209e37
. bubnuorexa [IOK
2 O6BEMbI TEN 5 1 https://m.eds00.ru/1c209e37
bubnuoreka [{OK
3 BekTops! 1 KOOPAMHATHI B IPOCTPAHCTBE 10 1 https://m.eds00.ru/1c209e37
[ToBTOpeHME, 0000MIIECHNE, bu6nmorexa LIOK
4 cucTeMaTHu3alusl 3HaHuH 7 1 https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 33 3 0
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HOYPOYHOE INTAHUPOBAHHUE 10 «b» KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne JlaTa uupposkIe
. Tema ypoka . Kontposbubie | [IpaKTudeckue — oOpa3oBaTe/ibHbIE
cero
padoThI padoThI pecypenl
Mup npodeccuii. OCHOBHbBIE TOHATHUS
CTEpPEOMETPUHU: TOUKA, IpsiMas,
IJIOCKOCTb, MPOCTpaHCTBO. [IpaBuna
M300paKeHHs Ha PUCYHKAX: 1 bubanoreka LIOK
M300paXKeHHs IUTOCKOCTEi, https://m.edsoo.ru/aecc77cd
napauIeIbHBIX IPSAMBIX (OTPE3KOB),
CepenHbI OTPE3Ka
[TonsiTHA: epecekaronuecs
IIOCKOCTH, MEPECEKAIOIIUECS IPIMas U 1 bubmiorexa [OK
LIOCKOCTD https://m.edsoo.ru/2d8a9c99
[TonsATHs: nepecekaromuecs
IUIOCKOCTH, TIEPECEKAIOIMECS IPAMAs 1 1 bubmiorexa [OK
LIOCKOCTD https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOTOI'PaHHUKAaMHU,
M300paXkKEHNE MHOTOTPAHHHUKOB Ha 1 brbmorexa LIOK
PHCYHKAX, HA POEKIHOHHBIX YePTERAX https://m.edsoo.ru/a63959%d
HavanbsHbie cBeieHus 0 Kyoe u
MIAPAMUIE, UX PA3BEPTKU U MOJECIIH. 1 bubinorexa LIOK
CleqeHNs MEOTOTPaHHHKOB https://m.edso00.ru/b30dff38
HauanpHbie cBeneHus o0 Kyoe u but6mmoreka [IOK
MUpaMHUE, UX Pa3BEPTKU U MOJCIIH. 1 https://m.edsoo.ru/3d8ffd32
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Ceuenus MHOTI'OI'PaHHUKOB

Ilonsatue 06 akCHOMATUYECKOM

7 HOCTPOEHHUH CTEPEOMETPUU: AKCHOMBI Bubmiorexa [TOK
CTEPEOMETPHH U CIIETICTBHS H3 HHX https://m.edsoo.ru/Occ5c4fe
[TonsaTHE 06 AKCHOMATHYECKOM

8 HOCTPOEHUH CTEPEOMETPUU: AKCHOMBI bubmorexa IIOK
CTEPEOMETPHH U CIIEIICTBHS H3 HHX https://m.edso0.ru/239c8ch4
[TousATHE 06 AKCHOMATHYECKOM

9 HOCTPOEHUH CTEPEOMETPUU: AKCHOMBI bubmorexa IIOK
CTEPEOMETPHH U CIIEIICTBHS U3 HHX https://m.eds00.ru/65c6b106
[TonsTHE 06 AKCHOMATUYECKOM

10 MOCTPOEHHUHU CTEPEOMETPHH: AKCHOMBI bubmmorexa LIOK
CTEPEOMETPHH U CIIENICTBHS W3 HUX https://m.edsoo.ru/258fc245
B3auMHO€ pacIosiokKeHne IPIMbIX B

1 IPOCTPAHCTBE: MEPECEKAIOIIMECH, Bu6miorexa I[OK
apaJuICJIbHBIC ¥ CKPCIINBAIOIINECH https://m.edso0.ru/1a2520f6
psMbIe
I[MapasiensHOCTh MPSAMBIX M IIOCKOCTEN
B [IPOCTPAHCTBE:

12 napasienbHbIe IPsAMbIE B EH6H/I’/IOT6§3 HO/I;?’ 136h3

. ttps://m.edsoo.ru/93a
IPOCTPAHCTBE; NapaIENbHOCTh TPEX :
IPAMBIX
[TapanieabHOCTh NPAMBIX M IIOCKOCTEH
13 B IIPOCTPAHCTBE: bubnuorexa LIOK

[TapamienbHOCTE IPAMOM U INIOCKOCTH

https://m.edsoo.ru/ee1d19h9
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bubnunorexa LIOK

14 VYTIIBl ¢ COHAIPaBICHHBIMU CTOPOHAMU https://m.eds00.ru/9f4071b9
15 VYron Mexay npsiMbIMU B IPOCTPAHCTBE bubmmoreka [JOK
https://m.edsoo.ru/fe733862
bubnunoreka LIOK
16 Yron Mexly IpAMBIMH B IPOCTPAHCTBE https://m.eds00.ru/2935a9a0
[TapannenbHOCTh TIOCKOCTEH: bubmmoreka [JOK
17 napajieabHbIe IIJIOCKOCTH https://m.edso0.ru/2e18f255
bubnunoreka LIOK
18 CBoiicTBa napajlyIeIbHBIX IIIOCKOCTEH https://m.eds00.ru/e504d656
[Ipocreiimme MpoCcTpaHCTBEHHBIE
. bubmuoreka [{OK
UT'yphI Ha INIOCKOCTH: TETPadp, KyO,
19 Quryp padap, kY https://m.edsoo.ru/4a28dc02
napasuieNenumnes
5 bubmmoreka IIOK
20 Ioctpoenue ceuennuit https://m.edso0.ru/1d434d0f
5 bubmmoteka IIOK
21 Tocrpoenne ceuennit https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo Teme
- "IIpsiMBIE M TIOCKOCTH B Bu6amnoreka LIOK
npocTpaHcTse. IlapamiensHocTh https://m.edsoo.ru/9a0a%e56
MPSAMBIX U IJIOCKOCTEMN"
[lepneHMKyIAPHOCTD NPSMOM U
23 IIIOCKOCTH: TEpIIeH IUKY/IApHBIE brbmiorexa LIOK

MpsiMbI€ B IPOCTPAHCTBE

https://m.edsoo.ru/b19f6a5d



https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d

[Ipsimbie napasuiesibHble u

bubnmmoreka [IOK

24 MEePIEHANKYISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
[Ipsimble napasuiebHbIe u Bu6mumoteka [JOK

25 NEPIEHIUKYISIPHBIE K IINIOCKOCTH https://m.edsoo.ru/ba545966
[Ipu3Hak nepneHIuKyJIIPHOCTH PSIMOM bubmuorexa [IOK

26 Y IIJIOCKOCTH https://m.edsoo.ru/f85bfc46

27 [Tpu3Hak neprneHIuKyIapHOCTH bubnnoreka [JOK
MPSMOU U TIIOCKOCTH https://m.edso0.ru/79165d15
Teopema 0 IpsIMOM MEPIICHANKYIISIPHOMN bubmmoreka [JOK

28 IIJIOCKOCTH https://m.eds00.ru/635¢5087
Teopema o mpsIMOM MEPIICHANKYIISIPHOMN bubmuoreka [JOK

29 IIJIOCKOCTH https://m.edsoo.ru/bd3745f8
Teopema 0 IpsAMOM MEPIIEHINKYIISIPHON bubnmnorexa [JOK

30 IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[TepnienquKymsip U HAKJIOHHBIE:

31 paccTOSHUE OT TOYKH JIO TIIOCKOCTH, EH@HOTGKE‘ HOK
paccTosHUE OT MPSAMOM JI0 TIIOCKOCTH ttps://m.eds00.ru/33c477d3
[lepnenauKynsip U HAKIOHHBIE:

32 paccTosTHUE OT TOYKH JI0 MJIOCKOCTH, BH@HOTeKa HOK
paccTosHuE OT IPSAMOM 10 TUIOCKOCTH https://m.edso0.ru/66fefand
[TepnienuKkymnsip 1 HaKJIOHHBIE:

33 paccTostHrE OT TOYKH 10 MIIOCKOCTH, Bubnmoreka [IOK

paccTostHue OT MPSMOM 10 TUNTIOCKOCTH

https://m.edsoo.ru/a5b7b8e3
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[lepnieHquKymsp U HAKIOHHBIE:

34 PACCTOSHME OT TOYKH JIO IIOCKOCTH, BH@HOTeKa HOK
PACCTOSTHIE OT MPAMOT /10 TIOCKOCTH https://m.edsoo.ru/dbee22bc
VYIuIBl B IPOCTPAHCTBE: YIOJl MEXIY Bu6mmotexa [JOK

35 MPAMOU U TIIOCKOCTBIO https://m.edso0.ru/6b61b2b4

3 JIByrpaHHBIN yroJl, JMHEHHBIA yromi Bu6muoteka [JOK

6 JBYTPAHHOI'O yria https://m.edsoo.ru/5fa0b3ce
JIByrpaHHBbIN yroJi, TMHEHHBIA yroi bubnuoreka [IOK

37 JBYTPAHHOI'O yria https://m.edsoo.ru/c7c777ed
[lepneHuKyISIPHOCTB IIJIOCKOCTEM:

38 NPU3HAK TEePICHIUKYISIPHOCTH IBYX Butmorexa [OK
ToCKOCTe https://m.edsoo.ru/ec3e2da3
[lepneHuKyISIPHOCTB MIIIOCKOCTEM:

39 HPH3HAK NEPICHANKYIAPHOCTH IBYX bubmiorexa IIOK
T — https://m.edsoo.ru/ed9e2a8e
[lepneHuKyISIPHOCTB MIJIOCKOCTEM:

40 NPU3HAK TEPICHIUKYISIPHOCTH IBYX Bubmmorexa [IOK
TocKOCTel https://m.edsoo.ru/ba75dc57

) bubnunorexa LIOK

41 Teopema o Tpéx neprenmKyIpax https://m.eds00.ru/e4972cdc
. but6mmorexa [IOK

42 Teopema o Tpéx meprenKynApax https://m.eds00.ru/52188a7d
. bubnuotexa [JOK

43 Teopema o TpEX neprneHANKYIApaAx

https://m.eds00.ru/9f246736
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KonTponbhas pabora no remam
"IlepnieHAUKYIAPHOCTD IPSIMBIX U

bubnunorexa LIOK

44 Al "
TLIOCKOCTEH" 1 "YTIIbI MEX Ly https://m.edsoo.ru/5b971ef3
MPSMBIMU U TUIOCKOCTAMU"
IloHsiTIE MHOTOIPaHHUKA, OCHOBHBIE
3JIEMEHTBHl MHOTOI'PAaHHUKA, BBIITYKJIbIE Bu6suoreka [IOK
45 .
1 HCBBITYK/IBIC MHOTOTPDAHHHKH, https://m.edsoo.ru/2d24e873
pa3BEPTKAa MHOTOIPAaHHUKA
IIpu3ma: n-yrosibHas Ipu3Ma; rpaHu U
OCHOBAHUS IIPU3MBL; IIpsIMast U Bu6suoreka IIOK
46 HaKJIOHHAas IIPU3MBbI; 0OOKOBas U IOJIHAA https://m.edsoo_ru/b4ad63ad
IIOBEPXHOCTb ITPU3MBI
47 [Tapamrenenunen, NpsAMOyTOJIbHBII bubmmnoreka HOK
MapaJuieenuIiel U ero CBOMCTBa https://m.edsoo.ru/8a7be683
48 IInpamuja: n-yroiapHas NUpaMua, bubmuoteka [IOK
I'PaHU ¥ OCHOBAHME MUPAMM/IBI; https://m.edsoo.ru/fblcd0a5
O0KOBast ¥ NOJIHAs TOBEPXHOCTh
MIMpaMM/Ibl; IPAaBUJIbHASI U yCEUEHHAS
nupamuia
[IpaBriIbHBIE MHOTOI'PaHHUKHU: ITOHSITHE
IIPaBHJIBHOTO MHOTOTPAHHUKA;
IIpaBWIbHASA [IPU3Ma U NIpaBUIIbHAS BuGamorexa LIOK
49

MAPaMHKJIa; TPABHIIbHAS TPEYTOJIbHAS
MUPaMHJIa ¥ TIPABHIIBHBIA TETPAdP;
KyO

https://m.edso00.ru/074c8865
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IIpencrasnenue o MpaBUIbHBIX

50 MHOTOTPAHHHMKAX: OKTAdIP, JT0JAEKAdIP Bubmuorexa TIOK
1 HKOCAdTIP. https://m.edsoo.ru/a0fdd5bf
CuMMeTpust B IPOCTPAHCTBE:
CUMMETpPHUSI OTHOCUTEIIBHO TOYKH,
MPSIMOH, TIIOCKOCTH. DIIEMEHTBI Bu6miorexa LIOK
51
CUMMCTPHH B ITHPaMH/aX, https://m.eds00.ru/b9e777d9
napaiesienuneax, MPaBIIbHBIX
MHOTOTpaHHHKaX
Brruncnenue s1eMeHTOB
52 MHOT'OIPaHHHUKOB: p&0pa, AUaroHau, Bubimorexa LIOK
https://m.edsoo.ru/6cdbecef
yTJIIbI
[Tnomane 60KOBOI MOBEPXHOCTH H
- ITOJIHOW ITOBEPXHOCTHU MIPSAMOM IPU3MBI, Bu6morexa IIOK
ILI0Ia/b OCHOBAHHH, TEOpeMa O https://m.eds00.ru/37d84157
OOKOBOI TOBEPXHOCTH MPSIMON TPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
- MOBEPXHOCTHU TPABUIIBHONM MTUPAMUJIBI, Bu6muorexa [JOK
TeopeMa O TUIOIIa/ i GOKOBOU https://m.eds00.ru/5603e30b
MOBEPXHOCTH YCEUEHHOU TTHPAMHUIBI
Kontponbnas paboTa mo teme bubnuoteka [JOK
55 "MHororpasHuku" https://m.edsoo.ru/a95f5c04
) bubnunorexa LIOK
56 [Tonsarue 06 06bEMe

https://m.edsoo.ru/7ad0020b
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bubnunorexa LIOK

57 OGbEM mupamMubl 1 https://m.eds00.ru/235171b3
) bubnunorexa LIOK
58 O0BEM nupamu bl 1 https://m.edsoo.ru/f47dfefd
) bubnunorexa LIOK
59 O0bEM nupamu bl 1 https://m.eds00.ru/79¢10312
) bubnunoreka LIOK
60 O0bEM nupamu bl 1 https://m.edsoo.ru/2faadc3f
) bubnunoreka LIOK
61 OGBEM mpu3MBI 1 https://m.eds00.ru/79853608
) bubnunoreka LIOK
62 O0BEM npu3MbI 1 https://m.edso0.ru/1e053890
) bubmmoteka IIOK
63 O0BEM IpH3MBI 1 https://m.edso00.ru/482d3f51
KonTponbHas padota no teme bubmuoteka [IOK
64 "OGBEMBI MHOTOTPAHHUKOB" 1 https://m.eds00.ru/28a6573c
[ToBTOpenue, o6o0IIEHNE
65 cucrtemaTtusanus 3Hanuil. [loctpoenne 1 Bubmiorexa LIOK
o https://m.edsoo.ru/098bedad
CCYCHHUU B MHOFOFpaHHI/IKe
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 «b» KJIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoka flata tHpposble
/i yp Beero Konrpouabnsie | IIpakrnyeckue W3yueHus o0pazoBaTe/bHbIe
padoTbI padoTbI pecypesl
Mup npodeccuii. Chepa u map:

1 LEHTP, PaZNyC, IUAMETD; IUIOLIA/Ib 1 bubnmoreka IOK
TOBEPXHOCTH ChephI 03.09.2025 | https://m.edsoo.ru/0341bc2b
Bsanmuoe pacrionoxxenue chepsl u

2 IUIOCKOCTH; KacaTebHas IIOCKOCTh K 1 Bubmoreka [IOK
chepe; miomas chepsr 10.09.2025 | https://m.edsoo.ru/bed12a43
Nzobpaxenue cdepsl, mapa Ha bubmuorexka [IOK

3 wiockoctd. CedeHus mapa 1 17.09.2025 | https://m.edsoo.ru/bc15f72
Hunmuaapudeckast HOBEPXHOCTH,

A 00pa3yromue MUJINHIPUIECKOM ) . Bu6morexa [[OK
[TOBCPXHOCTH, OCh NMJINHIAPUYICCKOU 24.09.2025 | https://m.edsoo.ru/6054b8cl
MIOBEPXHOCTH
[{umHAp: ocHOBaHUS U OOKOBas

. MMOBEPXHOCTb, 0613a3y101ua;101/1 OCB; . Bu6miorexa [IOK
TIoMATs OOKOBOH U MOTHOM 01.10.2025 | https://m.eds00.ru/188f6216
MIOBEPXHOCTH
N3o06parkenne nuimMHapa HA
iockocT. Pa3BépTka nmimmHIpa.

6 Ceuenust HHIIMH]IPA (TUIOCKOCTBIO, 1 Bubnmoreka [IOK
IApAIIEIBHOMN Wi 08.10.2025 | https://m.edsoo.ru/016e25eb
MEPIEeHIUKYIAPHON OCH LIMINHAPA)
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bubnunorexa LIOK

! Komneckas 10BepxHOCTD, https://m.edso0.ru/c94ba09b
oOpa3yromue  KOHUYECKOU 15.10.2025
MMOBEPXHOCTHU, OCh U BEPILIUHA
KOHUYECKOW MMOBEPXHOCTHU
Konyc: ocHOBaHMe U BepIInHA,

8 o0Opasyromas 1 0Ch; IIOIaas OOKOBOM Butmorexa [HOK
W MOTTHOf TIOBEPXHOCTH 22.10.2025 | https://m.edsoo.ru/897dd3b2
VYceuéHHblil KoHyc: 00pasyromue u

9 BBICOTA; OCHOBAHUS U OOKOBast Butmorexa [HOK
TOBEPXHOCTD 12.11.2025 | https://m.eds00.ru/1468bab3
N3o0paxeHue KoHyca Ha TNIOCKOCTH.
Pa3BépTka konyca. Ceuenus KoHyca

10 (TTOCKOCTBIO, TTapaLIeIbHON bubmiorexa TIOK
OCHOBAHHIO, H INTOCKOCTBIO, 19.11.2025 | https://m.edsoo.ru/0Obdelbe8
MIPOXOJAIIEH Yepe3 BEPIINHY)
KombOunamus ten BpaiieHus u bu6nmorexa LIOK

1 MHOT'OTPaHHUKOB 26.11.2025 | https://m.edsoo.ru/3cef10e5
MHOrorpasHHukK, ONUCaHHbINA OKOJIO

12 chepsl; cdepa, BIMCaHHAS B Bubmorexa [HOK
MHOTOTPAHHHK HIH B TEJO BPAIIEHHs 03.12.2025 | https://m.edso0.ru/0b136158
[Torsitue 06 006éMe. OCHOBHBIC but6mmorexa [IOK

13 CBOICTBa 00BEMOB TET 10.12.2025 | https://m.edsoo.ru/26a03fb7

bubnunoreka LIOK
14 O06bEM muIMHIpa, KOHYCa

17.12.2025

https://m.edso0.ru/5513d87b
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O06bEM mapa u wionaab chepsl

bubnunorexa LIOK
https://m.edsoo.ru/d189bde2

24.12.2025

[TogoOHEbIe Tena B MPOCTPAHCTRE.

16 COOTHOIICHUST MEXY TUTOMIA SIMA BH6J_H’IOTGK3 HOK
MMOBEPXHOCTEH, 00BEMAMHU MOAO0HBIX 14.01.2026 | https://m.edsoo.ru/810cfleb
Ten
Kontponbnas padota nmo temam "Tena bubmmoreka [JOK

17 Bpamenus" u "O0beMbl Ten" 21.01.2026 | https:/m.edsoo.ru/4a33a8ab
BexTop Ha MJI0CKOCTH U B Bbu6moteka [JOK

18 MPOCTPAHCTBE 28.01.2026 | https://m.edsoo.ru/Scaefclb

bu6nmorexa LIOK
19 CroxeHne 1 BEIYMTaHHE BEKTOPOB 04.02.2026 | https://m.edso0.ru/23f4£089
bubmmoteka IIOK

20 YMHOXCHHE BEKTOpa Ha JHCII0 11.02.2026 | https://m.edsoo.ru/dee379eb
PasnoxeHne BekTOpa 1o TpéM

21 HEKOMILTAHAPHBIM BEKTOPAM. BH@?HOTGKE‘ [OK
TIpaBusio Mapasiesenuneaa 18.02.2026 | https://m.edsoo.ru/a28fd74e
Pemienue 3aay, CBSI3aHHBIX C

22 NPUMEHEHHEM TPaBHJI ICHCTBHIA C Bubmorexa [IOK
BEKTOPaMHU 25.02.2026 | https://m.edsoo.ru/5a827900

23 KoopanHaTHO-BEKTOPHBIN METOJT ITPU bu6muoreka [JOK

PEIICHUU T€COMCTPUYCCKUX 3aJa4

04.03.2026

https://m.edsoo.ru/d3alfe30
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HpﬂMOYFOJ'IBHaﬂ CHUCTEMA KOOpAMWHAT B

npoctpanctse. KoopauHatel BeKTOpa.

bub6nmoreka [IOK

24 [Ipocreiimume 3a1aun B KOOpAMHATAX 11.03.2026 | https:/m.edsoo.ru/48db7058
VYron mexay Bektopamu. CrasipHOE bubmmoreka [JOK

25 https://m.eds0o.ru/725effc4
IIPOU3BEIECHUE BEKTOPOB 18.03.2026 ps://m.edsoo.ru/725effc
Brrunciienue yrios Mexay npsMbIMU bubnuoreka [IOK

26 https://m.edso0.ru/8efb
U IJIOCKOCTAMU 25.03.2026 ps://m.edsoo.ru/8efbe78e
Kontponbnas paboTa mo teme

27 "BeKTOpHI ¥ KOOPIMHATHI B Bubnuoreka [IOK
npocrpancTse” 08.04.2026 | https://m.edsoo.ru/77c22fc5
[ToBTOpeHue, 06001IeHNE 1

- cucreMmarusanus 3HaHuii. OCHOBHBIE BuGamorexa [IOK
urypei, GaxTe, TEOpeMEI Kypca 15.04.2026 | https://m.edso0.ru/1780ba5d
TUTAHAMETPUH
[ToBTOpenue, 0600IIEHNE U
cucremMarn3anus 3HaHuin. OCHOBHBIE BuGmnorexa [[OK

29 (uryper, paxrer, Teopemet Kypea 22.04.2026 https://m.eds00.ru/078cd184
TUTAHUMETPUH
[ToBTOpEeHUEe, 06001IEHNE 1

30 cCHCTeMaTH3alus 3HaHuil. 3a1auu BH6J?HOTeKa HOK
MTAHMMETPHHN H METOBI HX PELIeHHUs 29.04.2026 | https://m.edsoo.ru/7491efe0
[ToBTOpEeHUEe, 06001IEHNE 1

31 cUcTeMaTu3alus 3HaHWM. 3amaun bu6muorexa [HOK

06.05.2026 | https://m.edsoo.ru/4dffda97

IIAaHUMETPHUHN U METOABI UX PCHICHUA
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[ToBTOpeHuEe, 0600MIICHNE 1
cucreMaru3anus 3HaHui. OCHOBHbIE 13.05.2026 | Bu6anoreka LIOK
32 (urypsl, haxrbl, TEOpEMbI Kypca 1 https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH
bu6nmmoreka [IOK
33 Hrorosas konTposbHas pabora 1 20.05.2026 | https:/m.edsoo.ru/ec24dfc2
OBIIEE KOJIMYECTBO YACOB I10 33

[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA OBA3ATEJ/IbHBIE YYEBHBIE
MATEPHAJIBI IS YYHEHUKA

* Maremaruka: anreOpa v Hadajga MaTEMaTUYECKOTO aHAJIN3a, TEOMETPHSL.
I'eometpus, 10 knacc/ Atanacsan JI.C., byry3zos B.®., Kagomues C.b. u
npyrue, AkuuonepHoe odiectBo «M3aarenscTBo «IIpocBeiienue»
I'eometpus, 11 xknacc/ Aranacsan JI.C., byty3os B.®., Kagomues C.b. u

npyrue, AkunonepHoe odmectso «M3narensetBo «IIpocBemienne»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

1. 3uBb.I. u np. Aunakruueckue marepuanst A 10 kiacca. AKIMOHEpHOE
obmectBo «M3narensctBo «IIpocBemenue», 2019
2. Caaksn C. M. u ap. Uzyuenne reometpuu B 10-11 k. Kaura miast yaurens.

AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenuey, 2017

3. Sposenko B. A. Iloypounsie pazpaboTtku o reometpu, 10 kimacc. Bako,

2017

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET http://math.ru

COT'JTACOBAHO

3amecTuTenb qupekTopa no YBP
/PeruBoBa O.I'./
28 asrycra 2025
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