MHHHCTEPCTBO ITPOCBEIEHUS POCCUNCKOMN ®EJNEPAIIUN
MHHHUCTEPCTBO OBPA3OBAHMS U HAYKH
YIMYPTCKOM PECIIYBJINKH
MYHHUIIUIIAJBHOE OBPABOBAHME «I'OPOJI H2AKEBCK»
MBOY "COIII Ne 78"

[IpunsTO Ha 3acenaHuun YT1Bepxaaro
MEeIarOrM4ECKOr0 COBETA Jupexrop N.A.Dedunora
ITporokos Ne 15 ot 30.08.2023 r. MBOY «COI Ne 78y

[Tpukaz Ne 154 ot 30.08.2023 r.

Dedunosa MpmHa NoAMcaHo ungposoi
nognucoto: Gedpunosa

AJ‘IeKcaH,quBHa WpnHa AnekcaHgpoBHa

PABOYASI TIPOTPAMMA
(ID 2495557)

yueOHoro npeamerta «I'eomerpusi. Ba3oBblii ypoBeHb»

st ooyvaromuxcs 10-11 kiaccos

WoxeBck, 2023



HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma yudeOHOoro kypca «l'eomerpusi» 0a30BOro ypoBHS IJis
oOyuaromuxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DenepaibHOTO
roCy/IapCTBEHHOI'0 00pa30BaTENbHOIO CTAHJApTa CPEAHET0 OOIIero 00pa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX  TpeOOBaHUM, TMPEABABISIEMBIX K
MaTeMaTU4eCKOMy OOpa3oBaHUI0, W TPAJUIUNA POCCHIICKOr0 00pa3oBaHUS.
Peanuzanus nporpamMmbl o0ecrieunBaeT OBJIAJCHUE KIIFOUEBBIMUA KOMIIETECHIIUSIMH,
COCTaBJISIFOIIIMMU OCHOBY JIJII CaMOPa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYIbTYPHOTO, JHYHOCTHOTO M TO3HABATEILHOTO Pa3BUTHUS
JUYHOCTH O0YYarOIIUXCA.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCT, yd4eOHOTO Kypca TEOMETpHH HAa YPOBHE CpPETHEro OOIIero
oOpa3oBaHHs OOYCIIOBJIEHA MPAKTUYECKOH 3HAYUMOCTHIO METANpEIMETHBIX |
NPEIMETHBIX PE3yJbTaTOB OOyYEHUS TEOMETPUH B HANPABJICHUM JIMYHOCTHOTO
pa3BuUTHS OO0ydaromuxcs, GopMHUpPOBaHWS (YHKIIMOHATHLHON MaTeMaTHYECKOM
TPaMOTHOCTH, U3YYCHHS JIPYrUX YIeOHBIX AUCIHUIUIMH. Pa3BuTHE Y 00ydJaromumxcs
NPABWIBHBIX TPEICTABIICHUH O CYIIHOCTH W TPOUCXOKICHUU TCOMETPUUYCCKUX
aOCTpaKIMii, COOTHOIICHHH PEATbHOTO0 M HIACAIBHOI0, XapaKTepe OTPaKCHHUs
MaTeMaTH4YECKOW HAyKOW SBIEHUM H NPOLECCOB PEAIBHOIO MHPA, MECTE
TCOMETPUHU B CHCTEME HayK U POJIM MaTEeMAaTHYECKOTO MOJICTUPOBAHUSI B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS
yUaluxcsi, a TaKKe KayeCTB MBIIUICHHUS, HEOOXOIWMBIX MJIA aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTrpust sBiIsIETCS OAHMM W3 0Aa30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsA, TaK Kak OO0ECrneYrMBaeT BO3MOKHOCTb HW3YYEHHUS Kak
JTUCITUTUIMH €CTECTBEHHO-HAYYHOW HAINPaBICHHOCTH, TaK M TYMAaHUTAPHOM.

Jlorndyeckoe MbIIieHUEe, (HOPMHUPYEMOE TPH HM3YYCHHH OO0 YyJarOIIHMMUCS
TOHSITUHHBIX OCHOB T€OMETPHH U IMTOCTPOCHUHU IETIOYKH JJOTHICCKUX YTBEPKIACHUH
B XOJIE pEHICHUS TeOMETPUYECKUX 3aJad, YMEHUE BBIABUTATh M OMNPOBEPTaTh
TUTOTE3bl HETOCPEACTBEHHO HMCIIOIB3YIOTCS MPU PEIICHUH 337a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YaCTHOCTH U3 Kypca (pU3UKH.

YMeHrne OpUEHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIACTSX JESATENbHOCTU 4YenoBeka. OpueHTalusi 4eloBeKa BO BPEMEHU H
POCTPAaHCTBE — HEOOXOIUMOE YCIOBHE €ro COIHAIbHOrO ObITHs, Qopma
OTPaXEHUSI OKPYKAIOIIETO MHPA, YCJIOBHE YCIICNTHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHusi  JEHUCTBUTENBHOCTH.  OmnepupoBaHUE  NPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIUHSAET pa3Hble BUABl y4EOHOM U TPYIOBOM NESITEIBLHOCTH,



SIBJISIETCS. OJHUM M3 TPO(PECCHOHATBLHO BAXHBIX KadyeCTB, MOITOMY aKTyajlbHa
3a7a4a (OPMUPOBAHUS Y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUJIHOCTH OOPa3HOTO MBIIUIEHU — CYHIECTBEHHOI'O KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JEATEIbHOCTU 10 MHOTUM HaMpPaBJICHUSIM.

Llens ocBoeHus mnporpammbl yuyeOHOro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE 00yuyeHuss — o0O0IeoOpa3oBareIbHOE W OOLIEKYJIBTYPHOE pPa3BUTHE
oOydarommxcs  4epe3  oOecrie4eHHe  BO3MOXKHOCTH  MPUOOpeTeHuss |
WCIIOJIb30BAHUS CHCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHWUM W JICUCTBUM,
crieu(PUIHBIX TEOMETPUH, BO3MOKHOCTH YCIICIIHOTO MPOAOJIKEHUSI 00pa30BaHUs
0 CIEIUATILHOCTSIM, HE CBSA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM I€OMETPHUH.

[Iporpamma 1o reomerpuu Ha 0a30BOM ypOBHE TMIpEeAHA3HAYEHA IS
00y4YaromMXcsl CPEAHEN MIKOIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHEHUN
Ha YpOBHE OCHOBHOTO 0O0Iero oopazoBanus. TakuM oOpa3om, oOydaromiecss Ha
0a30BOM YpOBHE JOJKHBI OCBOUTBH OOLIME MATEeMaTUYECKHUE YMEHUS, CBS3aHHbBIC
co crnenuPuKod TEOMETPUM € HEOOXOAUMBIE IJisi KU3HA B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTb HM3YYHTh T'€OMETPHUIO Ooee
rIyOOKO, €Clii B JajbHEHIIEeM BO3HUKHET HEOOXOJIUMOCTh B T€OMETPUYECKHUX
3HAHMSIX B MPOPECCUOHATBHON JAESTEIBHOCTH.

JlocTibkeHre 1€ OCBOCHHSI TMPOTPaMMBI  00ECIIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3anay. [IpuopuTeTHbIMM 3ajJadyaMd  OCBOEHHS  Kypca
«I"'eomerpun» Ha 6a30BOoM ypoBHE B 10—11 kiaccax sBISIIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KAK YaCTH MHPOBOM

KYJIBTYpPbl U OCO3HAHHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opMHupOBaHUE TPEACTABICHUS O MHOTOTPAaHHUKAX U TeJax BpallCHUS
KaK O BOKHEHIIIMX MaTEMaTHUYECKUX MOJENSAX, MO3BOJSIONINX OMKUCHIBAThH
Y U3y4aTh pa3HbI€ SBICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHue yMeHHsS pacro3HaBaTb Ha 4YepTekKaxX, MOJEIAX U B
peaibHOM MUPE MHOT'OTPAHHUKH U TeJla BpallleHus;

e OBJAJCHUE METOJAMH PEIICHMsS 3a/lady HAa MOCTPOCHUS Ha MU300pa)KEHUSIX
MPOCTPAHCTBEHHBIX PUTYD;

e (QopMHpOBaHME YMEHHUSI ONEPUPOBATH OCHOBHBIMH TMOHATUSIMU O
MHOT'OTpaHHUKAX M TeJIaX BPAILIEHUS U UX OCHOBHBIMHU CBOMCTBaMU;

e OBJQJCHUE  QITOPUTMAMH  pEIICHUS  OCHOBHBIX  THIIOB  3aJlay;
dbopMHupoBaHWE yMEHHUS  TMPOBOJUTH  HECJOXKHBIE  JIOKa3aTEIbHBIC
paccykJeHUsI B XOJI€ pEIIEHUs CTEPEOMETPUYECKUX 3a7ady MU 3ajad ¢
MPAKTUYECKUM COJIEpPKaHUEM;

e pa3BUTHE MHTEJIEKTYaJIbHBIX u TBOPUYECKHUX CIIOCOOHOCTEM
OoOydJalIuxcs, TMO3HABATEIbHOM  aKTUBHOCTH,  HCCIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS;



e (opmupoBaHUE (yHKITMOHATBHOM rPaMOTHOCTH, pENEeBaHTHOU
r€OMETPUHU: yMEHUE pACIO3HaBaTh IMPOSIBICHUS T'€OMETPUYECKUX
NOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallsIX M TPHU M3YUYECHUHU JPYIHMX Y4YEOHBIX IMPEIMETOB, MPOSBICHUS
3aBUCUMOCTE W 3aKOHOMEpPHOCTEH, (HOpMYIMpOBAaTh HX Ha S3bIKE
reOMETPUHU U CO3/1aBaTh F€OMETPUUECKHE MOEIHU, IPUMEHSITh OCBOSHHBIN
r€OMETPUYECKUI ammapaTr JUisl pelIeHUs IMPaKTHKO-OPUEHTHUPOBAHHBIX
3aJ1a4y, MTHTEPIIPETUPOBATh U OLIEHUBATH IOJYYEHHBIE PE3YIIbTATHI.

OTANYUTENHHON OCOOEHHOCTHIO MPOTrpaMMBbl SIBISIETCS BKIJIIOUEHHE B KYpC
CTEpEOMETPUU B HayaJe €ro M3y4yeHus 3aj4ay, pellacMblX Ha YpOBHE
UHTYUTUBHOTO TIO3HAHMS, U ONpeIeIEHHBIM 00pa30M OpraHU30BaHHAs paboTa Haj
HUMH, 4YTO CIOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO H MPOCTPAHCTBEHHOTO
MBIIIJIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JaJIbHEHIIEMY U3YYEHUIO IIpeIMETa.

[Ipenmourenue oTnaéTCs HAIISIIHO-KOHCTPYKTUBHOMY METOY OOYYEHHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEAMETHO-
NPAKTUYECKON NeSITeNbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEJCTABICHUN Y
yyaluxcsi B Kypce CTEpEOMETpUU MPOBOJUTCS 3a CUET pelIeHHs] 3ajad Ha
CO3/laHM€  TPOCTPAHCTBEHHBIX 00pa3oB M  3aJad Ha  ONEpPUPOBAHUE
OpOCTpaHCTBEHHBIMU oOpa3zamu. Co3naHue oOpaza MHPOBOAUTCA € ONOPOM Ha
HAIJIAJIHOCTh, a OIEepUpOBaHHE O00pa3oM — B YCIOBUAX OTBJICYEHHUS OT
HarJIAJHOCTH, MBICIEHHOIO U3MEHEHHUS €r0 HCXOIHOIO COACPIKAHUS.

OcHoBHBIE copepxaTenbHble JIMHUM Kypca «['eomerpun» B 10—11 knaccax:
«MHororpaHHukun», «IIpsiMple U TNIOCKOCTU B MPOCTpaHCTBEY», «Tena BpalieHus»,
«BEeKTOpBI U KOOPAUHATHI B IPOCTPAaHCTBE». POPMUPOBAHUE JTOTUUYECKUX YMEHUN
pacupenensieTcss He TOJBKO II0 COJAEP)KATENbHBIM JIMHMSM, HO W IO ToJaM
0o0y4YeHHUs Ha YPOBHE CpPEIHEro 00IIero oopa3oBaHus.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM pe3yjbTaTaM
OCBOEHHUsI paboueil mporpamMmbl, pacupedeNnEéHHbIM 10 TojaM oOydyeHwus,
CTPYKTYpUPOBAHO TakKUM 0O0pa3oM, 4YTOOBI OBJIAJICHUE TIE€OMETPUUYECKUMHU
HNOHSTUSIMU Y HaBBIKAMH OCYILECTBIUIOCH MOCIEA0BATENIBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE€ 3HAHUS BKIIIOYAIIUCH B
OOIIYI0O CHUCTEMY T€OMETPUYECKHX MPEACTABIECHUN O0Yy4arolMXcs, paclupss M
yrayomsis e€, o0pa3yst IpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenue reomerpun orBoaurcs 2 4yaca B Henento B 10 kimacce u 1 yac B
Hezento B 11 kiacce, Bcero 3a aBa roja o0yuenus - 102 yueOHbIX yaca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble M MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA ~ cTepeomeTpuu. Touka, mpsMas, IUIOCKOCTb,
npocTpaHcTBO. lloHATHE 00 aKCHMOMAaTHYECKOM IOCTPOEHUHM CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pPECEKarOLIHeEcs,
napajuieJIbHble W CKpElMBaroniyecs mnpsamble. [lapaiienbHOCTs MNpAMBIX U
IUIOCKOCTE B IIPOCTPAHCTBE: IapajulelIbHBIE IIPSAMBIE B  IPOCTPAHCTBE;
NAapaJUIENIbHOCTDh TPEX MPSAMBIX; MAPAIENBHOCTh NMPSAMOUW M IUIOCKOCTH. YTIIBI €
COHAIIPABJICHHBIMA CTOPOHAMHM; YrOJ MEXAYy NPSIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IUIOCKOCTEN: napajulelibHble  IUIOCKOCTH; CBOMCTBA
napajuielabHbIX MIockocTed. IlpocTeiiine npocTpaHCTBEHHbIE (UIYpHl Ha
IUIOCKOCTHU: TETPa’ip, KyO, mapamiesenunes; HOCTPOEHUE CEUCHU.

[leprieHIUKYISIPHOCTh NPSIMOM M TJIOCKOCTH: MEPIEHINKYJISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, MPsAMBIE IApaUICIbHbIE W IEPIEHAUKYJAPHBIE K IUIOCKOCTH,
IIPU3HAK MEPIEHAUKYISAPHOCTH IMPAMOW M IUIOCKOCTH, TEOpeMa O NpsIMOH
NEPNEHANKYJIIPHON IUIOCKOCTH. YTUIBI B IPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  ABYIPAaHHBIA  Yrojd, JIMHEWHBIM Yroa JABYIPaHHOrO  yrija.
IleprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSIHUE
OT MmpsAMOM [0  IJIOCKOCTH,  MpoeKuus  (QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh  IJIOCKOCTEW: NPHU3HAK  IEPHEHIMKYJIAPHOCTH  JABYX
IJI0CKOCTEN. Teopema 0 TpEX NEPIEHAUKYIAPAX.

MHoOrorpaHHuKH

[loHATHE MHOTrOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'DAHHUKA, BBIIYKJIbIE
Y HEBBINYKJIbIE MHOIOTPAHHMKH; pa3BEPTKAa MHOrorpanHuka. [lpusma: n-yronpHas
pu3Ma; TpaHU M OCHOBAHUS IPU3MBL;, MpsiMas U HAaKJIOHHAs IPU3MbL; OOKOBast U
IOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSIMOYT OJIbHBIN
napajuleJIenane] U ero cpoucrsa. llupammpa: n-yronpHas nupamuaa, TPaHu U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs M MOJIHAS IOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCeu€HHass INHpaMuja. OJEMEHTbl Npu3Mbl M nupamuasl. lIpaBuiibHbIE
MHOI'OIPaHHUKU: IOHATHE NPABUIBHOIO MHOIOTPAHHMKA; IPAaBUJIbHAS IIpU3Ma U
IIpaBUJIbHAS NUPaMHUJa; MpPaBUIbHAs TPEYrojbHAs IHpaMHUIa W IPaBUIBHBIN
TeTpa3np; KyO. IlpencraBieHne o mpaBUIBHBIX MHOTOIPAHHHMKAX: OKTa’3p,
nonexkasap v ukocasap. CeueHust Npu3Mbl U TUPAMHUIBI.

Cummerprss B NPOCTPAHCTBE: CHUMMETPUsSI OTHOCHUTEIBHO TOYKH, IPSAMOM,
IUIOCKOCTHA.  OJJEMEHThl CHMMETPUM B NHpaMUJaX, HapajulesIenuIe1ax,
NIPaBUJIbHBIX MHOTOTPaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOTPAaHHMKOB: péOpa, JMaroHaiu, YIJIbL.
[Tnomans OOKOBOW IMOBEPXHOCTH U IOJHOM MOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIalb OCHOBaHUM, TeopeMa O OOKOBOW MOBEPXHOCTH TMPSIMOM MPU3MBI.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TNPABUIBHOW MHpPAMUJbI,
TeopemMa O Iulomaau yceu€éHHor mnupamuibl. [lonstue o0 o00BEéMe. OOBEM
MUPAMUJIbI, TPU3MBI.

[TonoOubie Tenma B mnpocTtpaHcTBe. COOTHOLIEHHS MEXIY IUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TEIL.

11 KJIACC

TeJsia BpameHus

Hwimeapruyeckas ITOBEPXHOCTB, oOpa3yroniue HUJIMHIPUYECKOU
MOBEPXHOCTH, OCh UWJIMHAPUYECKOW IMOBEPXHOCTU. lluamHap: OcHOBaHuA U
OOKOBasi TMOBEPXHOCThb, OOpasyromias W OCh;, IUIOMAAhs OOKOBOW W TIOJHOM
HOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yroliue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOH moBepXxHOcTU. KoHyC: ocHOBaHUE U BepIillMHA, 00pa3yrolasi
U OChb, IUIONIAJh OOKOBOW M TIOJTHOM TIOBEPXHOCTH. Y CEUEHHBIH KOHYC:
o0Opa3yrolue u BbICOTa; OCHOBaHUS U OOKOBAsi IOBEPXHOCTb.

Chepa u map: UEHTp, paaudyc, AUAMETP; IUIOMIAJb MMOBEPXHOCTU CQEPBHI.
B3auMmHoe pacnionoxenue chepbl U MIIOCKOCTH; KacaTellbHas IIIOCKOCTh K cdepe;
IO b CepHl.

N300paxkeHne Tea BpallleHHs Ha IITIOCKOCTH. Pa3BEpTKa WIMHIpa U KOHYCA.

KoMOuHanum Tenm BpallleHMss YW MHOTOIPAHHUKOB. MHOIOrpaHHUK,
ONMMCAHHBIA OKOJO cdephl; cdepa, BNHUCAHHAS B MHOIOTPAaHHUK, WM TEJO
BpallCHUS.

[Tousatue 06 06bEéMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEMe
NpsIMOYTOJILHOTO Mapajuienienunena u ciaeactsus u3 He€. OObEM IMIMHIpA,
koHyca. O0BEM 11apa u miomaasb chepol.

[TogoOuble Tena B mpocTpaHcTBE. (COOTHONIEHUS MEXKIAY IMIOHIAIsIMU
NOBEPXHOCTEMN, 00bEMaMu TOJTOOHBIX TEIL.

Ceuenuss mwidHIpa (mapajyiebHO W TEPHEHAMKYJISIPHO OCH), CEUYCHHUS
KOHyca (TapajuleIbHOE OCHOBAaHHUIO W MPOXOJALIEE YEepe3 BEPILIMHY), CEUECHHS
miapa.

BekTopbl H KOOPANHATHI B MPOCTPAHCTBE

BekTop Ha minockocTH u B npoctpancTBe. ClI0KeHNE U BHIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3noxkeHne BeKTopa o TpEM HEKOMIUIAHAPHBIM
BekropaMm. IlpaBmno mnapasmenenunena. Pemenue 3amay, CBSA3aHHBIX C
IIPUMEHEHUEM IIpaBWI JCUCTBUM € Bekropamu. IlpsAmoyronpHas cucrema



KoopauHaT B mpocTtpancTBe. Koopauuatel Bektopa. IIpocreiimiue 3amauud B
KOOpJuHaTax. YTon Mexay Bekropamu. CKalasipHOE MPOU3BEIECHUE BEKTOPOB.
Borunciienre yrioB Mexay MpsIMBIMU U IJIOCKOCTSIMU. KoopauHATHO-BEKTOPHBIM
METOJ IIPU PELICHUH T€OMETPUUYECKUX 3a]1ay.



IHJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pE3YyJbTAThl OCBOEHUS MPOrpaMMbl y4EOHOr0 MpeaMeTra
«MaremaTuKay XapakTepU3yIOTCS:

I'paxxnanckoe BocnuTaHnue:

c(hOpMHUPOBAHHOCTBIO TPAKITAHCKOM MO3UIIMN 00YUaIOIIErocsi Kak aKTHBHOTO
U OTBETCTBEHHOI'O WIE€HA POCCHUICKOro 0OIlecTBa, MPEJACTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
Ipolenyp TrpaxaaHCKOro oobmecTBa (BBIOOPHI, OMNPOCHI W TIp.), YMEHHEM
B3aHMOJICICTBOBAaTh C COLMUAIBbHBIMU HHCTUTYTaMHU B COOTBETCTBUHU C HX
GYHKIMSMU 1 HA3HAYCHUEM.

IMaTpuoTHyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKOM TPaXTaHCKON UIEHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY Y HACTOSIILIEMY POCCUUCKOM MAaT€MaTHUKH, [IEHHOCTHBIM OTHOLLIEHUEM K
JOCTUKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU ILIKOJIBI,
K HCIIOJIb30BAHUIO 3THUX JOCTHKEHUN B JPYrHMX HayKax, TEXHOJIOTHSX, cdepax
3KOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO Hapona;
c(hOpMHPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHMSI, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOT'O C NMPAKTHUYECKUM NMPUMEHEHUEM JOCTUKEHUN HAYKU U JEATEIbHOCTHIO
y4€HOr0; OCO3HAHHEM JIMYHOTO BKJIa/Ia B IOCTPOEHUE YCTOMYMBOIO OyAYIIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

3CTETUYECKUM OTHOLICHHEM K MHUPY, BKIIOYAs ICTETUKY MAaTEMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIICHUI, pacCyXICHUN;
BOCIIPUMMYHMBOCTBIO K MATEMaTUYECKAM aCIIEeKTaM Pa3JIMYHbIX BUJI0B UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OpMHUPOBAHHOCTBIO YMEHHSI TPUMEHATH MaTeMaTH4YeCKue 3HaHUs B
MHTEpEecax 370pOBOT0 U 0€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOTO OTHOIIICHHSI
K CBOEMY 3JIOPOBBIO (30pOBOE MUTaHKE, COATTAHCUPOBAHHBIA PEXUM 3aHSATUU U

OTJIbIXA, peryisipHasi busnueckas aKTUBHOCTB); bu3nUecKoro
COBEPIIECHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTENBHOMN
NEeSATENbHOCTHIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIY, OCO3HAHHUEM IIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHANIBLHONW  JESATENLHOCTH, CBA3AaHHBIM  C
MaTEMaTUKOW W e TPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymedt mnpodeccurn W peaM30BbIBaTH COOCTBEHHBIE JKM3HCHHBIC ILJIAHBI;



TOTOBHOCTBIO U  CIIOCOOHOCTHIO K  MaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM0OOpPa30BaHUI0 HAa TPOTSIKECHUW BCEH JKU3HH; TOTOBHOCTHIO K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUICCKUX 3a/1a4 MAaTEeMaTHIeCKON HAPaBIEHHOCTH.

IK0JIOTMYECKOoe BOCTIMTAHNE:

c(hOpPMHPOBAHHOCTBIO DKOJIOTHYECKON KYyJIbTYphl, TOHWMAHHEM BIIASHHSI
COLIMATBHO-DPKOHOMUYECKUX TPOIIECCOB HA COCTOSIHHE MPUPOIHON U COIUAITBHON
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpolIieM;
OpHEHTAallMeld Ha TPUMEHEHHE MAaTeMATHYECKUX 3HAHWHM Ui pEIIeHUs 3a7ad B
00JaCTH  OKpY)KAIOIIeH Ccpeabl, IUTAaHHUPOBAHUS IIOCTYNIKOB ¥ OIEHKH HUX
BO3MOJKHBIX TTOCIIEACTBHIMA JIsI OKPY>KAIOIIEH Cpebl.

LleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAayKH W  OOIIECTBEHHOW TPAKTUKH, TOHHUMaHUEM
MaTeMaTUYECKON HAayKH Kak c(epbl UYelIOBEYECKOW MeATETbHOCTH, JTamoB €&
pPa3BUTUS M 3HAYUMOCTH JUJISi PA3BUTHs I[MBWIN3AIUW, OBJIAJCHHUEM S3BIKOM
MaTEMaTUKH W MaTEMaTHYECKOM KYJIbTYpOW KaK CpPEICTBOM IIO3HAHHUS MUDA;
TOTOBHOCTBIO OCYIIECTBJISATH IMPOCKTHYIO M HCCIEAOBATEIIBCKYIO ICATEIBHOCTD
WHIUBHIYAJILHO U B TPYIIIIC.

METANPEJMETHBIE PE3YJIbTATBI

MeranpenMeTHble Pe3yJIbTaTbl OCBOCHUSA MPOrpaMMbl Y4eOHOro Mpeamera
«Marematuka» XapaKTePU3yIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHBIMU  OCLICBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHbIMU OCUCTNEUAMU.

1)  Vuueepcanvnvie  nosnasamenwvuvle  Oelicmeus, — 0becneuusarom
Gopmuposanue 06a306blX KOSHUMUBHLIX HPOYECco8 00yuarowmuxcs (oceoenue
Memo008  NO3HAHUA — OKpYJCamowe20  Mupa;  npumeHeHue  J102U4ecKux,
ucciedosamenbCcKux onepayuil, ymeHutl pabomams ¢ ungopmayuei).

ba3oBble jjornueckue aeiicTBUs:

e BBIABIIATHh U XaPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKUA MATEMATUICCKUX
OOBEKTOB, TOHSATHH, OTHOIICHUN MEXAYy TMOHATUAMH, (OPMYITHUPOBATH
ONpECIICHUs]  TOHSATUHN; YCTAHABIMBATH  CYIIECTBEHHBIA  MpPU3HAK
KJaccu(uKauy, OCHOBAaHUA ISl OOOOIICHHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIH3a;

e BOCIpPUHUMATh, (opMynupoBaTh W  MNPEOOPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATENbHBIC, CIMHHYHBIC, YAaCTHBIC W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MAaTEeMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTuBopeursi B (akTaxX, MAHHBIX, HAOIIOACHUSAX W YTBEPKICHHSIX,



npenjaraTb ~ KpUTEpUM  JJIs  BBIABICHHS  3aKOHOMEPHOCTEH  H
IIPOTUBOPEUNL;

e JIeNaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U
WHJYKTUBHBIX YMO3aKJIIOUCHUH, yMO3aKJIIOUEHUH 10 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJEHUN (MPSIMbIE U OT TPOTHUBHOI'0), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOIUTH TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJICHHS U BBIBOJIbI;

e BbIOMpaTh CHOCOO penieHus: yd4eOHOM 3agauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOMpaTh Haubosnee MOAXOASAIMA ¢ Y4ETOM
CaMOCTOSITEIIbHO BbIJEIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/bCKHe AeiCTBHA:

e HCIOJIb30BaTh BONPOCHI KaK MCCIEA0BATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOPEUYUE, MpoOIeMYy,
yCTaHAaBIMBAaTh HCKOMOE W  JaHHOe, (opMuUpoBaTh  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO IMO3HIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEILHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBJIICHUSIMU, ITPOLIECCAMMU;

e CaMOCTOSITENIbHO ()OPMYIUPOBATH OOOOIIEHHUS U BBIBOJBI MO pe3yjIbTaTaM
NPOBEAEHHOIO HAOJIIO/IEHUS, UCCIIEOBAHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 0000IICHUIA;

e IPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE NPOLECCA, a TAKXKE BbBIABUTATh
MPEANOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmeii:

e BBIABIATH JACPUIMTHI MHPOPMAIIUU, TAHHBIX, HEOOXOAUMBIX IS OTBETA
Ha BONPOC U JJIs PEIICHUS 3a7a4H;

e BbIOMpaTh HH(OpPMALUIO U3  UCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH WUH(POPMAIIUIO
pa3TUYHBIX BUAOB U (POPM IIPEICTABIICHNUS,

e CTPYKTYpUpOBaTh MH(POPMALIMIO, IPEJICTABIATh €€ B Pa3Iu4HbIX (POpMaXx,
WUTIOCTPUPOBATh Tpaduyecky;

e OLICHUBATH HaJEKHOCTh uHdopmaIuu o CaMOCTOATENIBHO
c(hopMyJIMPOBAHHBIM KPUTEPHUSIM.

2)  Vuusepcanvmuvie KOMMYHUKamueHwvle  Oclicmeus, 0becnedusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOB 00YUAOUJUXCAL.

OO0uenue:



BOCIIPHHUMATh ¥ (POPMYIHpPOBaTH CYXKICHHUS B COOTBETCTBHU C
YCIIOBHSIMHM M IIEJIIMH OOIICHHMS; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOUYKY 3pPCHHS B YCTHBIX W IMHCHMEHHBIX TEKCTaX, JaBaTh MOSICHCHUS IO
XOJly pelIeHUs 3a/1a4i, KOMMEHTHUPOBAThH MOTYyUYEHHBIN pe3ysIbTarT;

B XOJI€ OOCY>XKIEHHsI 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CY>KIAaeMOU TEMBI,
npoOJIeMBI, pelraeMoi 3a/1aun, BHICKa3bIBATh HJICH, HAIlCICHHBIC HA TTOUCK
pEIIeHMsI; COIMOCTAaBISATh CBOM CYXKIEHUS C CYXKICHHSIMHU JPYTHX
YYaCTHUKOB JHAJIOra, OOHAPYXKMBATh PA3IMUME W CXOJICTBO TO3UIIUHA; B
KOPPEKTHOU popme (hopMyIUpOBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPEJCTaBISITh  PE3yNbTaThl  pEIIeHUs  3aJadd,  OKCICPUMEHTA,
UCCJICIOBAaHUS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIIICHUS C YIETOM 3aJ]1a4 TPE3CHTAINN U OCOOCHHOCTEH ayTUTOPHH.

CoTpyaHu4ecTBoO:

3)

NOHMMAaTh W WCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
WHANBUYyabHON PabOThI MPYU PEIICHUH YIEOHBIX 3a]1a4; TIPUHUMATh 11eJTb
COBMECTHOM JCSITEIbHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThl, pacrpenensaTh BUABl padoT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ynbTat paboTsl; 00001IaTh MHEHHUS HECKOJIBKUX JIIOJICH;
y4acTBOBATh B TPYNIOBBIX (hopMax paboTh (00CYKIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» W WHBIC); BBINOJHATh CBOK YacTh pPaOOTHI U
KOOpJIMHUPOBATh CBOM JICHCTBHA C JPYTUMH YjIE€HAMHA KOMAaH/IbI,
OLICHUBAaTh KAa4€CTBO CBOETO BKJIaJa B OOIIMM MPOIYKT MO KPHUTEPHUSM,
c(hOpMYITMPOBAHHBIM yUYaCTHUKAMHU B3aMOICHCTBHS.

Vuueepcanvuvie  pecynamuenvie  Oelicmeus, obecneuusaiom

G opmuposarue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBIIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 perieHus
C Y4ETOM MMEIOIIUXCSI PECYPCOB M COOCTBECHHBIX BO3MOKHOCTEH,
apTyMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YIETOM HOBOU
uH(pOpMaITUH.

CaMOKOHTPOJIb:

BIAJCTh HaBBIKAMHU TO3HABaTEIbHOM pediekcuu Kak OCO3HAHMS
COBEPIIAEMBIX JEUCTBUN U MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BIAJCTh CHOCOOAMU  CaMOTPOBEPKH, CAMOKOHTPOJISA TMporecca |
pe3ysbpTara perieHrus MaTeMaTUueCKoM 3a1a4u;

MPEABUJETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpPU PEIICHUU
3a/laud, BHOCHUTb KOPPEKTHUBBI B [IEATEIbHOCTh HAa OCHOBE HOBBIX
O00CTOSITENBCTB, JAHHBIX, HAMJIEHHBIX OIMHMOOK, BHISIBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3yJabTaTa LEIU M YCIOBUAM, OOBSICHATH
MPUYUHBI JIOCTHXKEHUS WIM HEJIOCTIKCHHS PE3YIbTaTOB JEATEIbHOCTH,
HAXOJUTh OIIKUOKY, AaBaTh OLICHKY NPUOOPETEHHOMY OIIBITY.

IHPEJMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBaTh NOHATUSAMU: TOUYKA, MpAMasi, IIIOCKOCTb.

[IpuMeEHATh aKCHOMBI CTEPEOMETPUM M CJIEACTBUS W3 HUX MPU PELICHUU
Tr€OMETPUYECKHX 3a/1a4.

OneprpoBaTh NOHATUSAMMU: NAPATUIENBHOCTh U NEPHEHAUKYIIPHOCTD IPSIMBIX
Y TJTIOCKOCTEH.

KnaccudpuimpoBaTeh B3aUMHOE paCIIONIOKEHHUE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JBYIPAHHBIA Yroj, TPaHW JBYTPaHHOrO Yrija,
peOpo NBYrpaHHOrO yrja; JMHEWHBIN Yroj ABYIPaHHOTO YIJia; rpajlycHas mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATUSIMU: MHOTOIPDAHHUK, BBIMYKJIBIA W HEBBITYKJIBIHA
MHOTOTPaHHUK, 3JIEMEHTHI MHOI'OTPAaHHUKA, IPABUIIbHBIN MHOTOTpPaHHUK.

PacniosHaBaTh OCHOBHBIE BHJbl MHOTOIPAHHUKOB (MHpamMuia; NpuU3Ma,
IPSIMOYTOJILHBIN TapaliIeNIeuIie T, Kyo0).

KnaccudunmpoBate ~ MHOTOrpaHHUKHM,  BbIOMpas ~ OCHOBaHUS A
kjaccuukanuu (BBINYKJIbIE M HEBBITYKJIbIE MHOTOIPAHHHUKHU; TPABUIbHBIE
MHOT'OIPaHHUKU; MPSMbIE€ U HAKJIOHHBIE MPU3MBI, TapaJUICICIUIIC bl ).

OnepupoBath NOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEYEHNE MHOTOI'PaHHUKOB.

OOBACHATH MPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIb3YSl METO/ CJIEIOB.

CtpouTh CE€YEHHS MHOTOIPAHHUKOB METOJAOM  CIIEIOB, BBINOJHATH
(BBIHOCHBIE) IIJIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXyY, COOKY, CHU3Y.

Pematp 3a7a4un Ha HAXOXKAEHUE TEOMETPUUECKUX BETMYUH MO 00pa3laM WiH
aNropuTMaM, NPHUMEHSAS W3BECTHBIC AHAIMTUYECKHE METOAbl IPU PEUICHUU
CTaHJAPTHBIX MAaTEMAaTUUECKUX 3a/1a4 HA BBIYMCICHUE PACCTOSIHUWA MEXAY JBYMS
TOYKaMH, OT TOYKM JIO0 TMPAMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS MPSMBIMHU.

Pemars 3aaun Ha HaAXOXKJEHHE TE€OMETPUUYECKUX BEJIMYUH IO 00pa3lam Win
QNrOpUTMaM, INPUMEHSSI W3BECTHBIE AHATUTUYECKUE METOAbl MpPU PEUICHUH
CTaHAAPTHBIX MaTEMaTUYECKMX 3aJad Ha  BBIYMCICHHE YIJIOB  MEXIY
CKPELIMBAIOIIMMHUCS TMPAMBIMH, MEXKIY MPSAMOA M  IUJIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, JIByTPaHHBIX YIJIOB.



Boruncnare 00BEMBI U TUIOMIAM MTOBEPXHOCTEH MHOT'OTPAHHUKOB (MIpU3Ma,
nupaMuaa) ¢ NOpUMEHEHHeM (GOpMyJ; BBIYUCIATH COOTHOIICHHS MEXIY
IUTOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMu OJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMH: CHMMETPUS B MPOCTPAHCTBE; LEHTP, OCb M
IUIOCKOCTh CHMMETPHUU; LEHTP, OCh U INIOCKOCTh CHMMETPUU (DUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH W HMHTEPIPETHPOBATH HMHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (DUrypax, MpeACTaBICHHYIO Ha YepTexXax U
PUCYHKAX.

[IpumeHsaTh TeoMeTpuueckue @akTbl sl PEIICHUs CTEPEOMETPUUECKUX
3a71a4, MPEANOJIararolMx HECKOJIIbKO 1IarOB PELICHHUs, €CIIU YCIOBUS IPUMEHEHUS
3a/1aHbI B SIBHOU (popMe.

[IppuMeHsaTr mpoCTEWIIME NPOrpaMMHBIE  CPEACTBA M AJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPHU PELICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTh, mNpHUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U
YKU3HM, PACIIO3HABATH IIPOSIBIICHNE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IprMeHATh MONMy4YEHHBIE 3HAHMWS HA IIPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallMd W TPUMEHATh HW3YYEHHBIE IOHATHA B IPOLECCE IOUCKA PEIICHUS
MaTeMaTU4YeCKu CcHOopMyTUpOBaHHON MpOOJIEeMbl, MOJIEIUPOBATH pPeaJbHbIE
CUTyalluH Ha S3bIKE TE€OMETPUHU, MCCIENOBaTh IOCTPOCHHBIE MOAECIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpEM, anmnapara aareOpsl; pemarh
IIPaKTUYECKHUE 3a/1a4H, CBA3aHHBIE C HAXOKJICHUEM T'€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OnepupoBaTh MOHATUAMU: IMIIMHAPUYECKAs TOBEPXHOCTh, 00pa3yroline
WIMHAPUYECKON  TOBEPXHOCTH;  IWJIMHJIpP;  KOHUYECKas  IMOBEPXHOCTH,
oOpa3yrolre KOHUIECKON TOBEPXHOCTH, KOHYC; c(heprudecKas MoBEpXHOCTb.

Pacnio3naBath Tena BpanieHus (HUIUHIP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTYYEHUS TE BPAILICHUS.

KnaccudunmpoBats B3auMHOE pacronoxeHue chepbl U MIOCKOCTH.

OnepupoBaTh MNOHSITUSIMU: IIAPOBOW CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CIIO, OCHOBaHUE IIAPOBOTO CJIOS, BBHICOTA IIAPOBOTO CIOS;
IapOBOM CEKTOP.

Boruncnsate  00bEMBI M MJIOMIANM  TOBEPXHOCTEH  TENI  BpalleHus,
T€OMETPUYECKUX Tell C TPUMEHEHUuEM (popmyi.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAaHHHWK, BIIMCAaHHBIH B chepy #
OMMUCaHHBIK OKONO cdepbl; cdepa, BOUCAHHAST B MHOTOTPAaHHUK WJIM TEJO
BpAIICHHUS.

BbIaucisiTh COOTHOMICHHSI MEXKIY TUIOMIAASMHU MOBEPXHOCTEH W 00BbEMaMu
IIOTOOHBIX TEI.



N3o00paxarh u3zydyaemble QUIypbl OT PYKM M C TNPUMEHEHHEM HPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BbINOTHATE (BBIHOCHBIE) IJIOCKHE YEPTEXKHU U3 PUCYHKOB IMPOCTHIX 00bEMHBIX
¢Guryp: Bu1 cBepxy, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAIICHHUS.

W3BnekaTb, HHTEPHOPETHPOBATH M MPeoOpa3oBbIBaTh HHPOPMALHIO O
IPOCTPAHCTBEHHBIX FEOMETPUUECKHUX (PUrypax, NPEJCTABICHHYIO Ha YepTexkax U
PUCYHKAaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JOEHWCTBUSA CIOKEHHMS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXEHHSI BEKTOpa Ha YUCII0, 00bSICHATh, KAKUMH CBOMCTBAMHU OHHU 00J1a/1ato0T.

IIprMeHATh IpaBUIIO NapaJuIeICIUIIEAA.

OneprpoBaTh NOHATUAMU: JE€KAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YIOJ MEXKIY
BEKTOPAMHU, CKAJISIPHOE IPOU3BEIECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxoaute cymMMy BEKTOPOB M NMPOU3BEIAEHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMM, CKaJLIPHOE IPOU3BEACHUE, pPACKIAAbIBaTh BEKTOp IO JBYM
HEKOJUIIMHEAPHBIM BEKTOPAM.

3aaBaTh IIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPAMUHAT.

[IpumeHsATh TeoMeTpuueckue QakTbl JUIsl PELICHUS CTEPEOMETPUUECKUX
3a71a4, MPEANOJIararoluX HECKOJIbKO 1IAaroB PELICHUs], €CJIU YCIOBUS IPUMEHEHUS
3a71aHbI B SIBHOU (popMe.

Pemats mpocreimme reoMeTpuyecKue 3aaadyd Ha INPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METOAA.

Pemate 3amaum Ha [10Ka3aTenbCTBO MATEMAaTHUYECKUX OTHOLICHUHM U
HaX0XKJIEHUE T€OMETPUUYECKUX BEIMYMH 10 00pa3lam WiIH ajJropuT™Mam, MpUMeEHss
U3BECTHBIC METO/BI IIPU PELIEHUHU CTAHAAPTHBIX MATEMATUYECKUX 3a1ay.

[IpumeHaTs nOpocTedliMe NPOrPaAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a1a4.

IIprBOaWTE HpUMEpPBl MATEMAaTHYECKHUX 3aKOHOMEPHOCTEM B NPUPOAE H
YKU3HU, pacllO3HAaBaTh IPOSBIECHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMmeHATh IMOJy4YEHHBbIE 3HAHUSA Ha IIPAKTUKE: aHAJIU3UPOBATh PEajbHbIC
CUTyallud U IPUMEHATb HU3YYEHHBIC IIOHATHUA B IPOLIECCE IIOUCKA PEILICHUS
MaTeMaTuyecku CcGOpPMYJIUPOBAHHON MPOOJIEMbl, MOJAEIUPOBATh peajbHbIC
CUTyallud Ha A3bIKE TE€OMETPUM, UCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX TOHATHI U TEOpeM, anmnapara aareOpsl; perarhb
IIPAKTUYECKHUE 3a/1a4M, CBA3AHHBIC C HAXOXKIECHUEM IT'€OMETPUUECKUX BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

HaumeHoBaHMe pa3iesioB U TeM
NPorpamMMmbl

KoanuecTBo 4acos

Bcero
padoThbI

KonTposabHbie

IIpakTH4eckne
padoThbI

JIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypcbl

BocnurareanHbIe
3agavun

BBenenue B crepeoMeTpHIo

10

PazButue
CIIOCOOHOCTH K
HETIPEPBIBHOMY
caM000pa30BaHMIO,
OBJIa/ICHUIO
KITFOYCBBIMU
KOMIIETEHTHOCTSIMH,
COCTABJISTFOIIUMHU
OCHOBY YMEHHS -
CaMOCTOSITEIIEHOMY
MPHOOPETEHUIO U
MHTETPALMU 3HAHHH,
KOMMYHHKAIHH U
COTPYIHUYECTBY,

s PeKTHBHOMY
PEIICHHIO
(paspereHuo)
mpo0JeM,
OCO3HAHHOMY
MCTIOJIb30BAHUIO
MH(POPMALIMOHHBIX U
KOMMYHHKAIIHOHHBIX




TEXHOJIOTHH,
caMOOpraHu3anuy U
CaMOpETYIISIINY;
obOecricueHue
aKaJeMHUUYECKOI
MOOUIIEHOCTH H
(W11) BOBMOYKHOCTH
MOJI/ICP’KUBATH
n30paHHOe
HampaBlieHUE
oOpa3oBaHwusl.

[IpsiMble U MIIOCKOCTH B
npoctpaHcTse. [lapaninenbHOCTb
MPSIMBIX U IJIOCKOCTEN

12

PazButue
CIIOCOOHOCTH K
HEMPEPHIBHOMY
caM000pa30BaHHUIO,
OBJIQJICHUIO
KITFOUEBBIMH
KOMITETEHTHOCTSIMH,
COCTaBIISIOIIUMU
OCHOBY YMEHHUS -
CaMOCTOSITEIbBHOMY
MPUOOPETEHUIO U
WHTETPALIMU 3HAHUU,
KOMMYHHKAIIH U
COTPYJIHHUYECTBY,

3 pexTuBHOMY
pEIIeHUI0
(pa3peleHuio)
npobiuem,
OCO3HAaHHOMY




WCIIOJIb30BaHHIO
WH()OPMAIIMOHHBIX U
KOMM YHHUKAIIHOHHBIX
TEXHOJIOTHH,
caMOOpraHu3aluu U
CaMOPETYJIAINH;
obecrieueHne
aKaJIeMUYECKON
MOOMJIBHOCTH U
(W1M) BO3MOYKHOCTH
MOICP)KUBATH
n30paHHOE
HaIpaBIICHUE
o0Opa3oBaHUs.

[lepnenquKyIsIpHOCTD NPSMBIX U
IJIOCKOCTEN

12

PazButue
CIIOCOOHOCTH K
HEMIPEPHIBHOMY
caM000pa30BaHMUIO,
OBIIJICHUIO
KITFOUEBBIMH
KOMIIETEHTHOCTSIMH,
COCTaBIISFOIIUMHU
OCHOBY YMEHHUS -
CaMOCTOSITEILHOMY
MPUOOPETEHUIO U
WHTETpALlMU 3HAHUU,
KOMMYHHKAITH 1
COTPYJIHUYECTBY,
3pPeKTUBHOMY
PELICHUIO




(pa3pertieHuro)
po0ieM,
OCO3HAaHHOMY
HCTIOJIb30BaHUIO
MH(GOPMALIMOHHBIX U
KOMM YHHKAI[HOHHBIX
TEXHOJIOTHH,
caMOOpraHu3aluy U
CaMOpETYIISLNY;
obecrieyeHne
aKaJIeMUYECKOMI
MOOWJIBHOCTHU U
(M11) BOBMOXKHOCTH
MOI/ICPIKUBATh
n30paHHOE
HaIpaBliCHUE
oOpa3oBaHwusl.

VYTribl MEXAY NPSIMBIMU U
IIJIOCKOCTSIMU

10

PazButune
CIIOCOOHOCTH K
HETPEPHIBHOMY
caM000pa30BaHMIO,
OBIIAJICHUIO
KITFOUEBBIMH
KOMITIETEHTHOCTSIMH,
COCTaBJISTFOIIIUMHU
OCHOBY YMEHHS -
CaMOCTOSITEIILHOMY
MPUOOPETEHUIO U
WHTETpaIU 3HAHUH,
KOMMYHUKAIH U




COTPYJIHUYECTBY,

3¢ heKTUBHOMY
PEIICHUIO
(pa3pelenuio)
npobiuem,
OCO3HAaHHOMY
HCIIOJIb30BaHUIO
MH(POPMAIIMOHHBIX
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHH,
caMOOpraHu3alvu U
CaMOpETYIISAIINY;
obecrieueHne
aKaJEMHYECKON
MOOUIIFHOCTH U
(W1M) BOBMOYKHOCTH
TTOJI/ICP’KUBATh
n30paHHOE
HaTpaBlIeHUE
oOpa3zoBaHwUsl.

MHororpaHHuku

11

PaszButne
CIIOCOOHOCTH K
HENPEPBIBHOMY
camMo00pa30BaHuIo,
OBJIAJCHUIO
KJIFOYEBBIMH
KOMIICTEHTHOCTAMMU,
COCTaBJIAOIIIUMHU
OCHOBY YMEHHUS -
CaMOCTOSITEIEHOMY




MPUOOPETEHUIO U
WHTETpALNU 3HAHUU,
KOMMYHHKAIIH 1
COTPYJIHUYECTBY,

b PeKTUBHOMY
PELICHUIO
(pa3petieHuro)
pobiem,
OCO3HAaHHOMY
HCIOJIb30BaHUIO
MH(GOPMALIMOHHBIX U
KOMM YHHUKAITHOHHBIX
TEXHOJIOTHH,
caMOOpraHu3aluu U
caMOperyIsluu;
o0ecrieyeHue
aKaJeMHYECKON
MOOHIILHOCTH U
(Wr) BO3MOXKHOCTH
MO/I/IEP’KUBATh
n30paHHOE
HaIpaBJICHUE
o0Opa3oBaHwUs.

OO6bEMBI MHOTOI'PaHHUKOB

PaszButue
CIIOCOOHOCTH K
HETIPEPHIBHOMY
caM000pa30BaHHIO,
OBJIAJCHUIO
KJTFOYEBBIMHU
KOMIIETEHTHOCTSIMU,




COCTaBIISIOLIUMU
OCHOBY YMCHHUS -
CaMOCTOSITEIILHOMY
pUOOPETEHUIO U
WHTETpaIUH 3HAHUH,
KOMMYHHKAIUH U
COTPYIHUYCCTBY,

s deKTHBHOMY
PEIICHHIO
(pa3pereHuo)
mpo0JeM,
OCO3HAHHOMY
MCTIOJIb30BAHUIO
MH(POPMALIMOHHBIX U
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHH,
caMOOpraHu3anuu U
CaMOpETYIISIINY;
obecrieueHue
aKaJIeMUYECKOMI
MOOUIIBHOCTHU U
(W11) BOBMOYKHOCTH
MOJI/ICPIKUBATh
n30paHHOe
HampaBlieHUE
oOpa3oBaHwusl.

IloBTOpEHME: ceueHus1, paCCTOSHUSA
U YIIIBI

Paszsutne
CIIOCOOHOCTH K
HEMPEPHIBHOMY
caM000OPa30BaHHUIO,




OBJIJICHUIO
KITFOYEBBIMH
KOMITETEHTHOCTSIMH,
COCTaBIISIOIIUMHU
OCHOBY YMEHHUS -
CaMOCTOSITEIbHOMY
MPUOOPETEHUIO U
WHTETPALIMU 3HAHUU,
KOMMYHHKAIIH U
COTPYJIHUYECTBY,

3¢ pexTuBHOMY
PEIICHHIO
(pa3pelenuro)
npobiem,
OCO3HAaHHOMY
UCIOJIb30BAaHUIO
WH()OPMAIIMOHHBIX U
KOMM YHHUKAIIHOHHBIX
TEXHOJIOTHUH,
caMOOpraHu3alvu U
caMoperyJsLuu;
obecrieueHne
aKaJeMHUYECKON
MOOUIIBHOCTH U
(V1) BO3MOYKHOCTH
MOJI/IEP>KUBATh
n30paHHOE
HaIpaBIICHUE
o0Opa3oBaHHUsI.




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68




11 KJIACC

Ne i/

HaumeHoBaHue pa3iesoB u
TeM NMPOrpaMMbl

KoanuyecTBo 4acoB

Bcero
padoThI

KonTtpoabHble

IIpakTH4eckue
padoTbI

DJIEeKTPOHHBIE
(uu¢posbie)
o0pa3oBaTeJibHbIE

pecypchl

BocnurareabHbie
3a1a4u

Tena BpameHus

12

PazButune
CIIOCOOHOCTH K
HEMPEPHIBHOMY
caMo00pa30BaHUIo,
OBIIJICHUIO
KIIFOYEBBIMU
KOMITETCHTHOCTSIMH,
COCTaBIISIOIIUMHU
OCHOBY YMEHHUS -
CaMOCTOSITEIIbBHOMY
MPUOOPETEHHUIO U
WHTETPALIMU 3HAHUU,
KOMMYHHKAIH U
COTPYJIHUYECTBY,

3¢ pexTuBHOMY
PEIICHHIO
(pa3petieHuro)
npobiem,
OCO3HAaHHOMY
HCIIOJIb30BaHUIO
MH()OPMAIIUOHHBIX U
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHH,




caMOOpraHu3anuu U
CaMOpETYIISAIINH;
obOecrieucHue
aKaJeMHUUYeCKO
MOOHIBLHOCTH U
(W1) BOBMOYKHOCTH
MTOJI/ICPIKUBATH
n30paHHOE
HarpaBJICHUE
o0Opa3oBaHUsI.

O0BEMBI TEN

PasButne
CIIOCOOHOCTH K
HEMPEPHIBHOMY
camMo00pa30BaHUIo,
OBIIAJICHUIO
KITFOYEBBIMH
KOMITETCHTHOCTSIMH,
COCTaBIISIOIIUMHU
OCHOBY YMEHHUS -
CaMOCTOSITEIbHOMY
MPUOOPETEHUIO U
WHTETPALIMU 3HAHUU,
KOMMYHHKAIIH U
COTPYJIHUYECTBY,

3¢ pexTuBHOMY
PELICHUIO
(pa3pertienuro)
npobiuem,
OCO3HAaHHOMY
UCIOJIb30BaHUIO




MH()OPMAIIMOHHBIX U
KOMMYHHKAITHOHHBIX
TEXHOJIOTHH,
caMOOpraHu3aluu U
CaMOpeTyIISLINY;
obecrieucHue
aKaJeMUYECKON
MOOHMILHOCTH U
(M11) BO3MOKHOCTH
MO/IIEPKUBATH
n30paHHOE
HaIpaBJICHUE
oOpa3oBaHwUsI.

BekTopbl 1 KOOPAUHATHI B
MIPOCTPAHCTBE

10

PazButue
CIIOCOOHOCTH K
HEMPEPHIBHOMY
caM000pa30BaHMUIO,
OBIIAJICHUIO
KITFOYEBBIMH
KOMIIETEHTHOCTSIMH,
COCTaBIISIOIIUMU
OCHOBY YMEHHUS -
CaMOCTOSITEILHOMY
pUOOPETEHUIO U
WHTETpaluH 3HAHUH,
KOMMYHHUKAIUH U
COTPYJIHUYCCTBY,
3hPeKTHBHOMY
PEIICHHIO
(pa3peltreHuro)




[ToBTOpenwue, 060061IeHNE,
cUcTeEMaTHU3alus 3HaHUI

npo0JeM,
OCO3HAHHOMY
MCIOJIb30BaHUIO
MH(POPMALIMOHHBIX U
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHH,
caMOOpraHu3aluy U
CaMOpETYIISIINY;
obecrieyeHue
aKaJeMHUYECKON
MOOWJIBHOCTH U
(W11) BOBMOXKHOCTH
MOJIICPKUBATH
n30paHHOe
HaIpaBlieHUE
oOpa3oBaHwusl.

Paszutne
CIIOCOOHOCTH K
HEMPEPHIBHOMY
caM000pa30BaHMIO,
OBIIQJICHUIO
KJIIOYEBBIMHU
KOMIIETEHTHOCTSIMH,
COCTABJISIOIIUMH
OCHOBY YMEHHUS -
CaMOCTOSTEIIbHOMY
MPUOOPETEHUIO U
MHTETPALIMU 3HAHUU,
KOMMYHUKAIUU U
COTPYAHHUYECTBY,




3¢ pexTuBHOMY
PEIICHHIO
(pa3pelenuro)
npobiuem,
OCO3HAaHHOMY
MCIOJIb30BAaHUIO
MH()OPMAIIMOHHBIX U
KOMM YHUKAITHOHHBIX
TEXHOJIOTHUH,
caMOOpraHu3aluu U
caMOperyJIsLuu;
oOecrieyeHue
aKaJeMHYECKON
MOOMJIBHOCTH U
(V1) BO3MOYKHOCTH
MOJJICP>KUBATh
n30paHHOE
HaIpaBIICHUE
o0Opa3oBaHHUsI.

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34







HNOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTpoabhbie
padoThbI

IIpakTH4eckne
padoTsbI

Jara
U3yuyeHus

JIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

OCHOBHBIE MIOHATHUS CTEPEOMETPUN: TOUKA,
npsiMasi, INIOCKOCTh, IIPOCTPAHCTBO.
[IpaBuna n3o0pakxeHus: Ha PUCYHKAX:
1300pakeHus MIIOCKOCTEH, MapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

IlonsTus: MEepeCCKaroIurecs MmI0CKOCTH,
nepeceKaromuecd nmpamas 1 rnioCKOCTb

TlonsTus: MEPECCKAOIMECH MITOCKOCTH,
NepeCCKaromuecsd nmpamasd 1 rnioCKOCTb

3HAKOMCTBO C MHOT OrpaHHUKAaMU,
I/1306pa)KCHI/Ie MHOT'OI'PaHHUKOB Ha
PUCYHKAX, HA IPOCKIMUOHHBIX YCPTCIKAX

HauanpHble cBeieHus 0 Kyoe U mupamu/ie,
uX pa3BEpTkU U Mojenu. CeueHus
MHOTI'OTPaHHUKOB

HauaneHbie cBeeHus 0 Kyoe U mupamu/e,
uX pa3BépTku U Moaenu. CeueHus
MHOTOTPaHHUKOB

TToHsiTHE 00 aKCHOMATUYECKOM
MOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HUX




IlonsiTre 00 akCHOMATHYECKOM

8 MOCTPOSHUH CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPUU U CIAEACTBUSI U3 HUX
[onsiTHEe 006 aKCHOMAaTHYECKOM

9 MIOCTPOCHHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUH U CIIEACTBHS U3 HUX
[Tonsitne 06 akcMOMaTUIECKOM

10 IIOCTPOEHHUH CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX
Bsaumnoe pacnonoxeHue npsiMbIx B

11 MIPOCTPAHCTBE: IEpPECEKarOINecs,
napaJijiesIbHble U CKpPEIINBAIOIINECS
MpsiMbIe
[TapannenbHOCTh MPSMBIX U MJIOCKOCTEN B

12 MIPOCTPAHCTBE: MapauIeNIbHbIE MIPSIMBIE B
MPOCTPAHCTBE; NAPATUIETBHOCTD TPEX
MIPSIMBIX
[TapanienbHOCTh MPSMBIX U IIOCKOCTEN B

13 npoctpancTse: [lapamienbHOCTh IPSMON U
IJI0CKOCTH

14 VYTIuIbl ¢ COHANPABICHHBIMA CTOPOHAMHU

15 Yroa Mexay IpsIMbIMU B IPOCTPAHCTBE

16 VYroa Mexay npsiMbIMU B IPOCTPAHCTBE

17 [TapamienbHOCTB TUIOCKOCTEN:
napaJjiesibHbIE MIIOCKOCTH

18 CaoiicTBa mapauiesIbHbIX MIIOCKOCTEH

19 [Ipocreiimme mpocTpaHCTBEHHBIC (DUTYPHI

Ha MJIOCKOCTH: TeTpasap, KyoO,




nmapaJlICJICIUIIC T

20 [Moctpoenue ceueHmii

21 [locTpoenue ceuennii
Kontposbnas padota o teme "lIIpsimbie u

22 TIJIOCKOCTH B TIPOCTPAHCTBE.
[TapanienbHOCTb MPSIMBIX U MJIOCKOCTEH"
[lepneHquKyIApHOCTD NPSIMOU U

23 IJIOCKOCTH: MEPIEHANKYIISIPHBIE TIPSIMBIE B
IIPOCTPAHCTBE

24 [IpsimMble mapasenbHble U
MEPIEHIUKYIIIPHBIE K IITIOCKOCTH

o5 [Ipsimble napasuienbHble U
MEPIEHINKYIIIPHBIE K IIIOCKOCTH

26 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMON U
IIJIOCKOCTH

97 [Ipu3Hak neprneHuKyIIpHOCTU IPSIMON U
IJIOCKOCTH

28 TeopeMa o npsiMOi EPNEHANKYISIPHON
IIJIOCKOCTH

29 Teopema 0 IpsAMO NEPIIEHAUKYIIPHOU
IJIOCKOCTH

30 Teopema o psiMOii IEPIICHANKYIISIPHON
IIJIOCKOCTH
[lepnieHauKyNSp ¥ HAKIIOHHBIE: PACCTOSIHUE

31 OT TOUYKH JI0 IIJIOCKOCTH, PACCTOSTHUE OT
MPAMOM 10 IIIOCKOCTH

39 [lepnienauKynsip ¥ HAKIOHHBIE: PACCTOSTHUE

OT TOYKH 0 INIOCKOCTHU, paACCTOSAHUEC OT




pr[MOﬁ J0 IINIOCKOCTH

[leprieHAMKYISAP ¥ HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE OT
MPSIMOMN 710 MIIOCKOCTH
[lepnieHAMKYNIAp U HAKJIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
PSIMOM A0 IJIOCKOCTH

35 VYTIIBl B IPOCTPAHCTBE: YTOJI MEKAY
IIPSIMOM U TUIOCKOCTBIO

36 JIByrpaHHbIN yroJ, JUHEHHBINA YOl
JBYTPaHHOT'O yIjia

37 JIByrpaHHBII yroJl, JMHEHHBIA yroj
JBYI'PAHHOI'O yIia
[TeprieHAMKYISAPHOCTD IJIOCKOCTEM:

38 MIPU3HAK MEPIICHINKYISIPHOCTH IBYX
IIJIOCKOCTEMN
[lepnieHAUKYIAPHOCTH MIOCKOCTEH:

39 MIPU3HAK NEPIEHINKYISIPHOCTH IBYX
IIJIOCKOCTEMN
[lepneHquKyIsApHOCTD MJIOCKOCTEM:

40 IIPU3HAK NEPIEHIUKYJIIPHOCTH ABYX
MIJIOCKOCTEMN

41 Teopema o TpEX mEpPHEHANKYIIAPAX

42 Teopema 0 TpEX NMEepHEHAUKYIIAPAX

43 Teopema 0 TpEX NMEPHEHAUKYIIAPAX
KontponbHas paboTa mo TeMam

44 "[lepneHIUKYISIPHOCTD MPSIMBIX U

wiockocTel" u "YTIbl MEXKAY IPSIMBIMU U




IJIOCKOCTSIMH"

45

Ilonsarue MHOI'OrpaHHvKa, OCHOBHBIC
OJICMCHTBI MHOT'OT'paHHUKA, BBIITYKJIBIC U
HCBBIITYKIIBIC MHOT'OT'PDAHHUKH, pa3BépTKa
MHOI'OI'paHHHUKa

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIPsIMasi U HAKJIOHHAs
pU3Mbl; OOKOBAs U TIOJTHASI TOBEPXHOCTh
MIPU3MBI

47

[Tapannenenunen, NpsiMOYroOJIbHBII
napaJijiesienune ] U ero cBoiicTaa

48

IIupamupa: N-yrojapHas NUpaMUIa, TPaHu U
OCHOBaHME IHPaMUJIbl; OOKOBas M MOJIHAS
[IOBEPXHOCTh NMUPAMHU/IbI; TIPABUIIbHAS U
yCe4Y€HHas upaMuIa

49

[IpaBuibHBIE MHOTOTPAHHUKU: TIOHSITHE
MPaBUIBHOIO MHOTOTPaHHUKA; TPABUIIbHAS
npu3Ma 1 IpaBHIbHAS THPAMU/IA;
NpaBWIbHAS TPEYroJNbHAs TUpaMHIa U
MIpaBWIbHBIN TeTpa3ip; KyO

50

HpCIICTaBJICHI/Ie (6] HpaBI/IHBHBIX
MHOTOIPpaHHUKAX: OKTadIp, TOJEKadIp U
HKOCadIp.

51

CummeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCUTEIBHO TOYKH, IIPSIMOM, MIIOCKOCTH.
DJIeMEHTbl CHMMETPHUU B TUpaMuax,
rapaieenuIenax, NpaBuIbHbIX
MHOI'OTpaHHUKAX




Brrunciaenue 31eMeHTOB MHOTI'OI'PaHHHUKOB!

52 . 1
pé6pa, TuaroHaiu, yribl
[Tnomaas 60KOBOM MOBEPXHOCTH U MOJIHOM
53 MIOBEPXHOCTHU MPSAMON MPU3MBI, TUIOIIAIb 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTH MPSIMOI TPHU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTHU MPABUIIBHON MUPAMUJIBI, 1
TeopeMa o IO GOKOBOM MOBEPXHOCTH
yCeUEHHOH MUpaMHIbI
55 KonTponbhas pabora o Teme 1
"MHororpaHHuku"
56 [TonsiTne 06 00BEME 1
57 O06BEM TUpaMuUIbI 1
58 O0BEM upaMuIbI 1
59 O0BéM UpamMuIbI 1
60 O06BEM TUpamMuUIbI 1
61 O0BEM IPU3MBI 1
62 OO0BEM TTPU3MBI 1
63 O0BEM npu3MBbI 1
64 Kontponbnas padota o teme "O0bEMBI 1
MHOTOT'paHHUKOB"
[ToBTOpenue, 0000IIEHNE CHCTEMATH3ALINS
65 3Hanuil. [loctpoenue ceuenmii B 1
MHOTOTpaHHHKE
[ToBTOpeHue, 06001IeHNE CUCTEMATH3AIIHS
66 3HaHUi. BbuuciieHue paccTOsHMIA: MEXIY 1

ABYMA TOYKaMH, OT TOYKHU O HpﬁMOﬁ, oT




TOYKH OO IIJTOCKOCTH, MEXKOY
CKpCIIUBAOIHUMHUCS ITPAMBIMUA

67 Hrorosas xoHTposabHas pabora

[ToBTOpeHue, 06001IeHNEe CUCTEMATU3AITHS
3HAHWH. BBIYKCICHUE YTIIOB: MEXTY

68 CKPEIMBAOIIUMHUCS TIPSIMBIMH, MEXTY
NPSIMOY M TUIOCKOCTBIO, IBYIPAaHHBIX

YIJIOB, YIJIOB MCKAY IIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KonTpoabHble
padoTbI

IIpakTHYeckue
padoTbI

JlaTa
U3yYeHUs

DJIeKTPOHHbBIE
nu@posBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: meHTp, paanyc, IHameTp;
IUIOMIA/Tb TIOBEPXHOCTHU Chephl

Bzaumnoe pacnonoxenue chepsl u
TJIOCKOCTH; KacaTelbHas TNIOCKOCTh K
cthepe; iomaas cheps

N3o6pakenue cdepsl, mapa Ha
miockocty. CedeHus mapa

[{unuaapuyueckast MOBEPXHOCTb,
oOpa3syromye MUINHAPUISCKON
MMOBEPXHOCTH, OCh IHJIMHIPUIECCKOM
MMOBEPXHOCTHU

[Mununap: ocHOBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yoIIas 1 OCh;,
IUIomaas OOKOBOU M MOJHOM
[MOBEPXHOCTH

N300paxenne NWINHIPA HA MIIOCKOCTH.
Pa3zBépTka unnunapa. CeueHus

IUIMHAPA (TTI0OCKOCTHIO, TapaJlIeIbHOM
WJIU TIEPIICHAUKYJISIPHON OCH UITUHAPA)

Konunueckas HoBepXHOCTh, 00pa3yromiye
KOHUYECKOW MOBEPXHOCTHU, OCh U
BEpIIMHA KOHUYECKON TOBEPXHOCTH




KOHYCZ OCHOBAaHHE U BEPIIIHHA,

8 oOpa3yromias 1 0Ch; IIOMa s OOKOBOU 1
IIOJIHOY ITOBEPXHOCTHU
Yceu€HHbI KOHYC: 00pa3yromume u

9 BBICOTA; OCHOBaHHMsI 1 OOKOBas
MOBEPXHOCTh
N300paxeHre KOHyca Ha TUIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca

10 (MII0CKOCTHI0, MapasIeIbHOM
OCHOBaHHIO, U TNIOCKOCTbIO, MPOXOIAIIEH
4yepe3 BEpIINHY)

1 KoMOuHamwst Ten BpaimeHus: u
MHOTOTPAaHHUKOB
MHOrorpasHuK, OIUCaHHbINA OKOJIO

12 cdepsl; chepa, BUcaHHAs B
MHOTOTPAaHHUK WJIX B TEJIO BPALICHUS

13 [Tonstue 06 06bEMe. OCHOBHBIE
CBOICTBa 00BEMOB Tell

14 O0BEM IUIMHIpA, KOHYCa

15 OO0BéM 1mIapa u TIomaIL Chephl
[Tomo6HbIe TeNa B MPOCTPAHCTBE.

16 CoOOTHOIIEHUS MEXTY TUTOIIAITMHU
MMOBEPXHOCTEH, 00bEMaMH TIOJJOOHBIX TEJ

17 KonTponbHas pabora o temam "Tena
Bpamenus" u "O6beMbl Ten"

18 BekTop Ha MIOCKOCTH U B TPOCTPAHCTBE

19 CrnosxeHue 1 BIYMTAHUE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHUCIIO




21

Pa3noxenune BekTopa 1o Tpém
HEKOMIUIaHApHBIM BekTopam. [IpaBuiio
napajuienenunesa

22

Pemenue 3aiay, CBA3aHHBIX C
MPUMEHEHHUEM IPaBUJl JEUCTBUH C
BEKTOpaMH

23

[IpsimoyronbHas cuctemMa KOOpAUHAT B
npoctpancTse. KoopAanHATHI BEKTOpA.
IIpocreiimne 3a1a4u B KOOpAUHATaX

24

VYron mexny Bekropamu. CKalasipHOe
MIPOU3BE/ICHUE BEKTOPOB

25

Beruucrnenue yrios M1y NPsSMbIMU U
IIJIOCKOCTSIMU

26

KoopanHatHo-BEeKTOpHBIN METO ITPH
pEIIeHUN TEOMETPUIECKUX 3a71a9

27

KonTponbhas pabota o Teme "BekTopbl
Y KOOPJIMHATHI B IPOCTpPaHCTBE"

28

[ToBTOpEeHME, 0600IIEHNE 1
cucremaTusaius 3Hanuii. OCHOBHEIE
¢burypsl, GpaxTsl, TEOPEMBI Kypca
TUTAHUMETPHUH

29

[ToBTOpEeHME, 0000IIEHNE 1
cucrteMatusanus 3Haguii. OCHOBHEIE
¢burypsl, QpakTel, TEOpEMBI Kypca
TUTAHUMETPHUH

30

[ToBTOpeHwue, 060061IeHNE U
cUcTeMaTH3alus 3HaHui. 3agaun
TUTAHAMETPUH H METOJIBI X PEIICHUS




[ToBTOpeHme, 0600IIEHNE 1

31 CHUCTEMATH3alM 3HAHUN. 3a1aun 1
TUIAHUMETPUH U METOIbI UX PELICHUS
[ToBTOpeHue, 06001mIEeHNE U

39 cucreMaTH3anus 3HaHui. OCHOBHbBIE 1
¢burypsl, pakTbl, TEOPEMBI Kypca
CTepPEOMETPUHU

33 HToroBast KOHTpOJIbHAs paboTa 1

34 IToBTOpenue, o6o0IeHNE U 1
CHCTEMaTH3alUs 3HAHUH

OBUIEE KOJIMYECTBO UACOB I10 34

[NPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

* Maremaruka: anredpa 1 Hayajia MaTeMaTHYECKOTO aHaIn3a, TeOMETPHSL.
I'eomerpus, 10-11 xkmaccel/ Atanacsia JI.C., byry3os B.®., Kagomies C.b. u

npyrue, AkuuonepHoe odmiectBo «M3aarensctBo «lIpocBenienue»

METOANYECKHUE MATEPHUAJIbBI IS YUUTEJIA

5. 'eometpus, 10—11: Yueb. nis obmeodbpazonar. yupexaennit/ JI.C.
ATaHacsH,

B.®. byryzos, C.b. Kagomues u ap. — M.: [Ipocsenienune, 2013.

6. 'eomerpus, 7 — 9: Yueb. mis obmeodbpazosat. yupexaenuit/ JI.C.
ATaHacsH,

B.®. byry3zos, C.b. Kagomues u ap. — M.: [Ipocsenienune, 2013.

7. B.I'. 3uB. lugaktrnueckue Matepuaisl o reomerpuu 1is 11 kinacca. — M.
[Tpocsemmenue, 2013.

8. 10.A. I'ma3zkoB, 1.1. IOquna, B.®. byry3oB. Pabouas terpaas no
reomerpun 1 11 kimacca. — M.:

IIpocBenienue, 2013.

9. b.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agauu Mo reoMeTpuu it 7 —
11 knaccoB. — M.:

IIpocsemenne, 2013.



10. C.M. Caaksn, B.®. byry3o0B. U3yuenne reomerpuu B 10 — 11 knaccax:
Meronuueckre peKOMeHIaIuu K

yaeOHuKy. Kaura mis yaurens. — M.: [Ipocsemenne, 2013.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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