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HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma yudeOHOoro kypca «l'eomerpusi» 0a30BOro ypoBHS IJis
oOyuaromuxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DenepaibHOTO
roCy/IapCTBEHHOI'0 00pa30BaTEIbHOIO CTAaHAapTa CPEIHEro OOIIero 00pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHWH, TMPEHBABISIEMBIX K
MaTeMaTU4eCKOMy OOpa3oBaHUI0, W TPAJUIUNA POCCHIICKOr0 00pa3oBaHUS.
Peanuzanus nporpamMmbl o0ecrieunBaeT OBJIAJCHUE KIIFOUEBBIMUA KOMIIETECHIIUSIMH,
COCTaBJISIIOIIIMMH OCHOBY JIJII CaMOpPa3BUTHUS M HEMPEPHIBHOIO 0Opa30BaHMUs,
IIEJIOCTHOCTh OOIIEKYIBTYPHOTO, JHMYHOCTHOTO M TIO3HABATEIHLHOT'O Pa3BUTHUS
JUYHOCTHU O0YYarOIIUXCA.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTp ydeOHOro Kypca TreOMETpHMM Ha YPOBHE CpPEIHEro OOIIero
oOpazoBaHus OOYCJOBJIEHA MPAKTUYECKOW 3HAYMMOCTBHIO METANpEeAMETHBIX U
NPEIMETHBIX PE3YJbTaTOB OOyYEHMS] T€OMETPUU B HAIPABICHUH JUYHOCTHOIO
pa3BuTHs OoOyuaromuxcs, ¢GopMupoBaHus (YHKIMOHATIHLHON MaTeMaTH4eCKOU
IPaMOTHOCTH, U3YyUCHHUSI IPYTUX y4eOHBIX TUCHUIUIUH. Pa3BuTHe y o0ydaromuxcs
MPaBUIBHBIX TPEACTABICHUM O CYIIHOCTH U TMPOUCXOXKICHUU TC€OMETPUUYECKUX
aOCTpaKIMii, COOTHONIICHUH PEAIbHOT0 M HICATHHOT0, XapakTepe OTPaKEHUs
MaTeMaTH4YEeCKOW HAyKOW SBIEHUM M TPOLECCOB PEAITBHOIO MHpPA, MECTE
TEOMETPUU B CUCTEME HayK W POJIM MaTeMaTUYECKOr0 MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MHUPOBO33PECHHUS
yUYaluxcs, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOMMMBIX JUIsl aJanTaiii B
COBPEMEHHOM OOIIECTBE.

I'eomerpus sBisieTcs oAHUM K3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETrO
oOmiero oOpa3oBaHMsA, TaK Kak OO0ECrneYrMBaeT BO3MOKHOCTb HW3YYEHHUS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHOW HAIIPaBJICHHOCTH, TaK M TYMaHUTAPHOM.

Jlornueckoe MbIIUICHUE, (DOPMUPYEMOE TMPU H3YUYEHUH OO0YyUYarOIIUMUCS
MOHSITUMHBIX OCHOB T€OMETPUH U TOCTPOCHUHU IIEMOYKHU JJOTUUECKUX YTBEPKICHUN
B XOJIE pEHICHUS TeOMETPUYECKUX 3aJad, YMEHUE BBIABUTATh M OMNPOBEPTaTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIOJIB3YIOTCS NPU PEIICHUH 3aJad €CTECTBEHHO-
HAY4YHOTO ITUKJIA, B YaCTHOCTU U3 Kypca (PU3UKHU.

YMeHne OpueHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYHIECTBEHHYIO POJb BO
BCEX 00JIACTSX JESATENbHOCTU 4YenoBeka. OpueHTalusi 4eloBeKa BO BPEMEHU H
POCTPAaHCTBE — HEOOXOIUMOE YCIOBHE €ro COIHAIbHOrO ObITHs, Qopma
OTPAKEHUSI OKPYXKAIOLIEr0 MHUpa, YCJIOBUE YCHEIIHOTO TMO3HAHUS U aKTHUBHOTO
npeoOpa3oBaHusi  JEHUCTBUTENBHOCTH. OmnepupoBaHUE  NPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIUHSAET pa3Hble BUABI Y4EOHOM M TPYIOBON NESITENBLHOCTH,



SIBJISIETCS OJHUM M3 TMPOQPECCHOHATBHO BaXXHBIX KAadyeCTB, MOITOMY akKTyallbHa
3a7a4a (OPMUPOBAHUS Y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJIEHUS Kak
Pa3HOBUJIHOCTH OOPa3HOTO MBIIUIEHU — CYHIECTBEHHOI'O KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JEATEIbHOCTU 10 MHOTUM HaMpPaBJICHUSIM.

Ilenr ocBoeHusi mporpaMMmbl yueOHoro kypca «l'eomerpus» Ha 0a3z3o0BOM
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 MPUKIIAIHBIM UCIIOIH30BAHUEM F€OMETPHUU.

[Iporpamma 1o reomeTpuu Ha ©0a30BOM YpOBHE IIpeIHA3HAYEHA ISt
00y4YaromMXcsl CPEAHEN MIKOIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHEHUN
Ha YpOBHE OCHOBHOTO oO0Iero oopazoBanus. Takum oOpazom, oOydaroliuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MATEeMaTHUYECKUE YMEHMHS, CBSI3aHHBIE
co crnenuPuKod TEOMETPUM € HEOOXOAUMBIE IJisi KU3HA B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTb HM3YYHTh T'€OMETPHUIO Ooee
rIyOOKO, €clii B JaJbHEHIIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHMSIX B MPOPECCUOHATBHON JAESTEIBHOCTH.

JlocTikeHre 1€ OCBOCHHS TPOTPAMMBI  00ECIIEUYMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3anay. [IpuopuTeTHbIMM 3ajJadyaMd  OCBOEHHS  Kypca
«I"'eomerpun» Ha 6a30BOoM ypoBHE B 10—11 kiaccax sBISIIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUU KAaK YaCTH MHPOBOU

KYJBTYpPbl 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 yMeHHS paclo3HaBaTh Ha YepTeXKax, MOJACIAX U B
peabHOM MUPE MHOT'OTPAHHUKH U TeJia BpalleHuUS,;

e OBJIQJICHHE METOJaMU PEIICHUS 3ajlad Ha MOCTPOCHUS Ha M300paKCHUSIX
MPOCTPAHCTBEHHBIX PUTYD;

e (QopMHpOBaHUE YMEHUS OMNEPUPOBATH OCHOBHBIMU TOHSTUSIMH O
MHOT'OTpaHHUKAX M TeJIaX BPAILIEHUS U UX OCHOBHBIMHU CBOMCTBaMU;

e OBJQJCHHE  AITOPUTMAMHM  pEIIEHUS  OCHOBHBIX  THUIIOB  3aJlay;
dbopMupOBaHWE yMEHUS  TMPOBOJUTH  HECIOXKHBIE  JIOKa3aTEIbHBIC
paccykJeHusI B XOJl€ PEUICHUsS CTEPEOMETPUYECKUX 3a7ad MU 3ajad ¢
MPAKTUYECKUM COJIEpPKaHUEM;

e pa3BUTHE MHTEJIEKTYaJIbHBIX u TBOPUYECKHUX CIIOCOOHOCTEM
OoOydJalIuxcs, TMO3HABATEIbHOM  AKTUBHOCTH,  HCCIIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS;



e (opmupoBaHUE (yHKITMOHATBHOM rPaMOTHOCTH, pENEeBaHTHOU
r€OMETPUHU: yMEHUE pACIO3HaBaTh IMPOSIBICHUS T'€OMETPUYECKUX
NOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX
CUTyallUsIX W IPU HU3YyYEHUU JIPYTrUX y4eOHBIX NPEIMETOB, MPOSBICHUS
3aBUCUMOCTE W 3aKOHOMEpPHOCTEH, (HOpMYIMpOBAaTh HX Ha S3bIKE
IE€OMETPUU U CO3/1aBaTh FEOMETPUUYECKUE MOJEIH, IPUMEHATh OCBOCHHBIN
r€OMETPUYECKUI ammapaTr JUisl PEleHUs IPAaKTHKO-OPUEHTHUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLIECHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTANYUTENHHON OCOOEHHOCTHIO MPOTrpaMMBbl SIBISIETCS BKIJIIOUEHHE B KYpC
CTEpEOMETPUM B HAyaJle €ro M3yd4eHWs 3aJad, pEIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO TIO3HAHMSI, U OIpeleIEHHBIM 00pa3oM OopraHu30BaHHasi paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTHUYECKOTO U IMPOCTPAHCTBEHHOIO
MBIIIJIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JaIbHENIIEMY U3YYEHUIO IIPEAMETA.

[Ipenmnourenue oTnaércss HAJISIAHO-KOHCTPYKTUBHOMY METOAY OOy4Y€HUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTU. Pa3BUTHE INPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydaluxcsi B Kypce CTEpEOMETpPUM IPOBOAUTCA 3a CYET pEIIeHMS 3a7a4 Ha
CO3/laHME  NPOCTPAHCTBEHHBIX 00pa3oB M  3agady Ha  ONEpUPOBAHUE
OpOCTpaHCTBEHHbIMU oOpa3zamu. Co3naHue oOpaza HPOBOAUTCS C OMOPOM Ha
HAIJIAJIHOCTh, a OIEepUpOBaHHE O00pa3oM — B YCIOBUAX OTBJICYEHHUS OT
HarJIITHOCTH, MBICJIEHHOIO U3MEHEHHUS €r0 HCXOIHOIO COACPIKAHUS.

OcHoBHbIE copepikarelbHble TUHUU Kypca «l'eomerpun» B 10—11 kiaccax:
«MHororpaHHukun», «lIpsiMmple U TIOCKOCTH B MPOCTPaHCTBEY, «Tena BpaleHus»,
«BEeKTOpBI U KOOPAUHATHI B IPOCTPAaHCTBE». POPMUPOBAHUE JTOTUUYECKUX YMEHUN
pacupenensieTcss He TOJBKO II0 COJAEP)KATENbHBIM JIMHMSM, HO W IO ToJaM
0o0y4YeHHUs Ha YPOBHE CpeHEro o0Iero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pE3YJbTaTaM
OCBOCHMsI paboyell MporpaMMmbl, paclpenenEéHHbIM [0 TrojaM Oo0y4eHHs,
CTPYKTYpUPOBAHO TakKUM 0O0pa3oM, 4YTOOBI OBJIAJICHUE TIE€OMETPUUYECKUMHU
HNOHSTUSIMU M HaBBIKAMM OCYILECTBIISUIOCH MOCIIEA0BATENBHO U MOCTYNATENbHO, €
COOJTI0JIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAJIUCH B
OOIIYI0O CHUCTEMY T€OMETPUYECKHX MPEACTABICHUN OOYYarOIIMXCs, paclupss M
yrayossis e€, o0pa3yst IpOYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpuun orBoaurcs 2 yaca B Henenmo B 10 kinacce u 1 4ac B
Henento B 11 kiacce, Beero 3a fBa roga oOyuenus - 102 yueGHbIX daca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble M MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA ~ cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTD,
npocTpaHcTBO. lloHATHE 00 aKCHOMAaTHMYECKOM IOCTPOCHHHM CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pPECEKarOLIHeEcs,
napajuieJIbHble W CKpElMBaroniyecs mnpsamble. [lapaiienbHOCTs MNpAMBIX U
IUVIOCKOCTE B IPOCTPAHCTBE: IApAIUIEIbHBIC IMPsAMBIE B  IPOCTPAHCTBE;
[apaJUIENIbHOCTh TPEX MPSAMBIX; MMAPAIIIEIBHOCTD NMPSAMOUW M IUIOCKOCTH. YTIUIBI C
COHAIIPABJICHHBIMA CTOPOHAMHM; YrOJ MEXAYy NPSIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IUIOCKOCTEN: napajulelibHble  IUIOCKOCTH; CBOMCTBA
napajuielabHbIX MIockocted. IlpocTeiline npocTpaHCTBEHHBIE (UIYpHl Ha
TUIOCKOCTH: TE€TPasdp, KyO, mapajuiesenune 1; MoCTPOCHUE CEUCHUH.

[leprieHIUKYISIPHOCTDh NPSIMOM M TUIOCKOCTH: MEPIEHINKYJISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, MPSAMBIC IApaUICIbHbIE W IEPIEHAUKYJAPHBIE K IUIOCKOCTH,
IIPU3HAK MEPIEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IIPSMOU
NEPIEHANKYJIIPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  ABYIPAaHHBIA  Yrojd, JIMHEWHBIM Yroa JABYIPaHHOrO  yrija.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 110 IJIOCKOCTH, PACCTOSIHUE
OT M[psAMOM A0  IJIOCKOCTH,  MpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEM: TNPHU3HAK  NEPHEHAUMKYJISAPHOCTH  JBYX
IJI0CKOCTEN. Teopema 0 TpEX NEPIEHAUKYIAPAX.

MHoOrorpaHHuKH

[loHATHE MHOTrOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'DAHHUKA, BBIIYKJIbIE
Y HEBBINYKJIbIE MHOIOTPAHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronbHas
npu3Ma; TpaHd U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAs MPU3MbI; OOKOBas 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€HHasi INHpamMuia. OJEMEHTbl Npu3Mbl M nupamuasl. lIpaBuibHbIE
MHOI'OIPaHHUKU: ITOHATHE IPABUIBHOIO MHOIOTPAaHHMKA; NpaBWIbHASA IpU3Ma U
IIpaBUJIbHAsT NMPaMU/a; IpPaBUIbHAsA TPEYroJbHAs NHUpPaMUIa W IIPaBUIIBHBIN
TeTpasp; KyO. IlpencraBieHune o NpaBUIIbHBIX MHOTOIPAHHHMKAX: OKTa’3p,
nonexkasap v ukocasap. CeyeHrs NpU3Mbl U TUPaAMUIBI.

Cummerprss B NPOCTPAHCTBE: CHUMMETPUsSI OTHOCHUTEIBHO TOYKH, IPSAMOM,
IUIOCKOCTHA.  OJJEMEHTbl CHMMETPHUM B [HpaMUJaX, HapajuIeNIeNHIe1ax,
IIPaBUJIbHBIX MHOTOTPaHHUKAX.



Bolunciienne 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, [AMAaroHaiu, YIJIbL.
[Tnomans OOKOBOW IMOBEPXHOCTH U IOJHOM MOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIalb OCHOBaHUM, TeopeMa O OOKOBOW MOBEPXHOCTH TMPSIMOM MPU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH NPABWIBHOM MUPAMUIBI,
TeopemMa O Iulomaau yceu€éHHou mnupamuibl. [lonstue o0 o0béMe. OO0BEM
MUPAMUJIbI, TPU3MBI.

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

11 KJIACC

TeJsa BpamueHus

Hwimeapruyeckas ITOBEPXHOCTB, oOpa3zyroniue HUJIMHAPUYECKOU
NOBEPXHOCTH, OCh UWJIWHIPUYECKOW MOBEPXHOCTU. LlunmHap: OcHOBaHuUsA U
OOKOBasi TMOBEPXHOCThb, OOpasyromias W OCh;, IUIOMAAhs OOKOBOW W TIOJHOM
MOBEPXHOCTH.

Konnueckas moBepXxHOCTh, 00pa3yroliie KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepXHOCTU. KOHYC: OCHOBaHME U BepIlIMHA, 00pa3yromias
U OChb, IUIONIAJh OOKOBOW M TIOJTHOW TOBEPXHOCTH. Y CEUEHHBI KOHYC:
oOpa3yrolue U BbICOTa; OCHOBAaHUSI U OOKOBasi MIOBEPXHOCTb.

Chepa u map: UEHTp, paaudyc, AUAMETP; IUIOMIAJb MMOBEPXHOCTU CQEPBHI.
B3aumHoe pacnonoxeHue chepbl U IIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe;
10 Ib CQepshl.

N300paxkeHue Ten BpallleHHs Ha TUIOCKOCTH. Pa3BEépTKa MWIMHAPA U KOHYCA.

KomOunanuu Ten BpalleHuss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
ONMMCAHHBIA OKOJO cdephl; cdepa, BNHUCAHHAS B MHOIOTPAaHHUK, WM TEJO
BpallCHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00HEMOB Tel. Teopema 00 00BEME
NPSMOYTOJBHOIO Tapasuienenunena u ciefactsus u3 He€. OObEM LUIMHIpA,
koHyca. O0BEM 11apa u miomaasb chepol.

[TogoOuble Tena B mpocTpaHcTBE. (COOTHONIEHUS MEXKIAY IMIOHIAIsIMU
NOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX TEJL.

Ceuenuss mwiMHIapa (mapajyielbHO M TEPHEHAMKYJISIPHO OCH), CEUYCHHUS
KOHyca (TapajuleibHO€ OCHOBAaHUIO U TPOXOJIIEe Yepe3 BEpIUINHY), CEUCHHS
niapa.

BekTopbl H KOOPANHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. Cl0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa Mo TpéM HEKOMILIAHAPHBIM
BekTopaM. IlpaBwio mapauienenunena. Pemenwe 3amay, CBSI3aHHBIX C
NPUMEHEHUEM TIpaBWJI JCUCTBUM ¢ BekTopamu. lIpsMoyronbHas cucrema



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



IHJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pE3YyJbTAThl OCBOEHHSA MPOrpaMMbl Y4eOHOrO MpeaMera
«MaremaTuKay XapakTepU3yrOTCS:

I'paxxnanckoe BocnuTaHue:

c(hOpMHUPOBAHHOCTBIO TPAKITAHCKOM MO3UIIMN 00YUaIOIIErocsi Kak aKTHBHOTO
U OTBETCTBEHHOI'O WIE€HA POCCHUICKOro 0OIlecTBa, MPEJACTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUIH,
Ipoleayp TpaxaaHCKOro ooOmecTBa (BBIOOPHI, OMNPOCHI U Tp.), YMEHHEM
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIMSMU 1 HA3HAYCHUEM.

IMaTpuoTHyeckoe BOCIUTAHUE:

c(hOpMHPOBAHHOCTBIO POCCUICKOM TPaXAaHCKON UIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSILIEMY POCCUUCKOM MAaT€MAaTHUKH, [IEHHOCTHBIM OTHOLIEHUEM K
JTOCTHKEHUSIM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaTEMaTUYE€CKOM IIKOJIBI,
K HCIIOJIb30BAHUIO 3THUX JOCTMKEHUN B APYrHMX HayKax, TEXHOJIOTHSX, cdepax
3KOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO Hapona;
c(hOPpMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHUS, OSTHYECKOTO  IIOBEACHMUS,
CBSI3aHHOI'O C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUM HAYKU U AEATEIbHOCTHIO
y4€HOT0; OCO3HAHWEM JIMYHOTO BKJIa/Ia B TIOCTPOCHHUE YCTOWYHUBOTO OYmyIIEro.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHPY, BKJIKOYAs JCTETUKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIICHUI, pacCyXICHUN;
BOCIIPHMMYHMBOCTBIO K MATEMaTUYECKAM aCIIEKTaM PAa3JIWYHbIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OpMHUPOBAHHOCTBIO YMEHHsI TPUMEHSATH MaTeMaTHYeCKue 3HaHUS B
MHTEpEecax 370pOBOT0 U 0€30MacHOro o0pa3a >KU3HU, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3JIOPOBBIO (30pOBOE MUTaHKE, COATTAHCUPOBAHHBIA PEXUM 3aHSATUU U

OTJIbIXa, peryisipHasi busnueckas aKTUBHOCTB); bu3nYecKoro
COBEPIIIEHCTBOBAHMS, npu 3AHATHUIX CIIOPTUBHO-03/I0POBUTEIHHOM
NEATENbHOCTHIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIY, OCO3HAHHUEM IIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHANIBLHONW  JESATENLHOCTH, CBA3AaHHBIM  C
MaTEMaTUKOW M e TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBINA BBHIOOP
Oynymiedt npodeccud W pealM30BbIBATH COOCTBEHHBIE JKU3HCHHBIC ILJIAHBI;



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

IK0JIOTMYECKOoe BOCTIMTAHNE:

c(hOpPMHPOBAHHOCTBIO DKOJIOTHYECKON KYyJIbTYphl, TOHWMAHHEM BIIASHHSI
COLIMATBHO-DPKOHOMUYECKUX TPOIIECCOB HA COCTOSIHHE MPUPOIHON U COIUAITBHON
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpolIieM;
OpHEHTAIlUe Ha TPUMCHEHHE MATEeMATHYECCKUX 3HAHWM Uil PElIeHUs 3aaad B
00JaCTH  OKpY)KAIOIIeH Ccpeabl, IUTAaHHUPOBAHUS IIOCTYNIKOB ¥ OIEHKH HUX
BO3MOJKHBIX TTOCIIEACTBHIMA JIsI OKPY>KAIOIIEH Cpebl.

IleHHOCTH HAYYHOTO MO3HAHUA:

c(hOpMHPOBAHHOCTBI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  Pa3BUTHS HAayKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTUYECKON HAayKH Kak c(epbl UYelIOBEYECKOW MeATETbHOCTH, JTamoB €&
pPa3BUTUS M 3HAYUMOCTH JUJISi PA3BUTHs I[MBWIN3AIUW, OBJIAJCHHUEM S3BIKOM
MaTEMaTUKH W MaTEMaTUYECKON KYIbTYpOH KakK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBJISATH MPOCKTHYIO M HCCJIEAOBATEIBCKYIO JESITEIbHOCTh
WHIUBHIYAJILHO U B TPYIIIIC.

METANPEJMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe Pe3yJIbTaThl OCBOCHHUS IPOrpaMMbl YYEOHOT'O MpeaMeTa
«Marematuka» XapaKTepU3yTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHBIMU  OCLICBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUusMU, YHUBEPCATbHbIMU Pe2yIAMUSHLIMU OeUCTNEUIMUL.

1)  Vuueepcanvnvie  nosnasamenwvuvle  Oelicmeus, — 0becneuusarom
Gopmuposanue 6a308blX KOSHUMUBHLIX NPOYECco8 o00yuarowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYdcamowe20  Mupa;  npumeHeHue  J102U4ecKux,
uccuedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3oBble jjornueckue aeiicTBUs:

e BBIABIIATHh U XaPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKUA MATEMATUICCKUX
OOBEKTOB, TOHSATHH, OTHOIICHUN MEXAYy IMOHATHAMH; (OPMYIUPOBATH
OlpenesieHUsl TOHATHUW; YCTaHABIMBATH  CYIIECTBEHHBIH  MpPH3HAK
KJIaCCU(UKAIINU, OCHOBAaHUS JJIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUU
MIPOBOJIUMOTO aHAJTHN3A;

e BOCIpPUHUMATh, (opMynupoBaTh W  MNPEOOPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIWHWYHBIC, YACTHBIC W OOIIHC;
YCIIOBHBIE;

e BBIABIATH  MaTEeMAaTHUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3H U
npoTuBopeursi B (aKkTaxX, MAHHBIX, HAOIIOACHUSIX U YTBEPKICHHSIX;



npeqiaraTh  KPpUTEPUH ISl BBISIBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUNL;

e JIeNaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHAYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIOUCHHUH 110 aHAIOTUH;

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

e BbIOMpaTh CHOCOO penieHus: yd4eOHOM 3agauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBHIOMpaTh Haubosee MOAXOASIIUA ¢ YIETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHER).

ba3oBble ucciaenoBare/bCKHe AeiCTBHA:

e HCIOJIb30BaTh BOMPOCHI KaK MCCIENOBATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOPEUYUE, MpoOIeMYy,
yCTaHAaBJIMBAaTh HWCKOMOE W  JaHHoe, (OpMHUpOBATH  THUIOTE3Y,
apryMEHTHUPOBATH CBOIO IMO3HIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEILHO CIUTAHUPOBAHHBIN AKCIICPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBJIICHUSMH, IIPOLIECCAMU;

e CaMOCTOSITENIbHO ()OPMYIUPOBATH OOOOIIEHHUS U BBIBOJBI MO pe3yjIbTaTaM
MPOBENEHHOIO HAOJIOJEHUS, HCCIENOBAHMS, OLIEHUBATH JOCTOBEPHOCTD
MOJTYYCHHBIX PE3yJIbTATOB, BEIBOJIOB U 000OIIICHHIA;

e IPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE NPOLECCA, a TAKXKE BbBIABUTATh
MPEANOIO0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmeii:

e BBIABIATH JACPUIMTHI MHPOPMAIIUU, TAHHBIX, HEOOXOAUMBIX IS OTBETA
Ha BONPOC U IS PEIICHUS 3aa4H;

e BBIOMpaTh HH(DOpPMAIMIO U3  HUCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH WH(OOPMAIUIO
pa3TUYHBIX BUAOB U (POPM IIPEICTABIICHNUS,

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

e OIICHUBATH HaAEKHOCTh uHbopMaIuu 1o CaMOCTOSITENIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvhvie KOMMYHUKAmMUGHbvle  Oelicmeus, 00ecnedusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOB 00YUAOUJUXCAL.

OO0uenue:



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

B X0JI¢ OOCY>KIEHH 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAaEMOW TEMBI,
npoOJIeMBI, pelraeMoi 3a/1aun, BHICKa3bIBATh HJICH, HAIlCICHHBIC HA TTOUCK
pEIIeHHsI; COIMOCTAaBJISATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JHAJIOra, OOHAPYXKMBATh PA3IMUME W CXOJICTBO TO3UIIUHA; B
KOPpEKTHOU popme (hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHNUS,
NPEJCTaBISITh  PE3yNbTaThl  pEIIeHUs  3aJadd,  OKCICPUMEHTA,
UCCJIEIOBaHUs,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIICHUS C YIETOM 3aJ1a4 TPE3CHTAINN U OCOOCHHOCTEH ayTUTOPHH.

CoTpyaHu4ecTBoO:

3)

NOHMMAaTh W WCTOJNB30BaTh  MPEUMYIIECTBA  KOMAaHTHOM W
WHANBUYyabHON PabOThI MPYU PEIICHUH YIEOHBIX 3a]1a4; TIPUHUMATh 11eJTb
COBMECTHOM JCSITEIbHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThl, pactpenensTh BUABI padoT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ynbTat paboThl; 00001IaTh MHEHHUST HECKOIBKUX JIFOJICH;
y4acTBOBATh B TPYNIOBBIX (hopMax paboTh (00CYKIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» W WHBIC); BBINOJHATh CBOK YacTh pPaOOTHI U
KOOpJIUHUPOBATh CBOM JICHCTBHA C JPYTMMH YiIe€HAMH KOMAaHJIbI,
OIIEHUBATh KAa4YeCTBO CBOETO BKJIaJa B OOIIUN MPOIYKT IO KPUTECPHSIM,
c(hOpMYITMPOBAHHBIM YUYaCTHUKAMHU B3aUMOICHCTBHS.

Vuueepcanvuvie  pecynamuenvie  Oelicmeus, obecneuusaiom

G opmuposarue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBIIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 perieHus
C Y4ETOM MUMEIOIIHNXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATH U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YIETOM HOBOU
uH(pOpMaITUH.

CaMOKOHTPOJIb:

BIAJCTh HaBBIKAMHU TO3HABaTEIbHOM pediaekcur Kak OCO3HaHMS
COBEPIIAEMBIX JEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJEeTh CHoco0aMHu CaMOINpPOBEPKH, CaMOKOHTPOJS Tpolecca U
pe3yJbpTara perieHus MaTeMaTUdeCKoM 3a1a4u;

NPEeNBUAECTh TPYAHOCTHU, KOTOpPbIE MOTYT BO3HHUKHYTh NpPH pPEIICHUU
3alaud, BHOCHUTh KOPPEKTUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX
OOCTOSITEIIBCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISBICHHBIX TPYIHOCTCH;



e OIICHMBATh COOTBETCTBUE pe3yJabTaTa LEIU M YCIOBUAM, OOBSICHATH
MPUYUHBI JIOCTHXKEHUS WIM HEJIOCTIKCHHS PE3YIbTaTOB JEATEIbHOCTH,
HAXOJUTh OIIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHPEJMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBatTh MOHATUSMHU: TOUYKA, IPSIMasi, TIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPHUHM W CJCACTBUS W3 HUX NPU PEUICHUHU
reOMETPUYECKUX 3a/a4.

OnepupoBaTh NOHATHSIMH: TTAPALICILHOCTD U MEPICHANKYISIPHOCTD MPSMBIX
Y TJTIOCKOCTEH.

KnaccudpuimpoBaTeh B3aUMHOE paCIIONIOKEHHUE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh TMOHATHUSAMH: JIBYTPAHHBIA YTOJ, TPaHW JBYTPaAaHHOTO YrIia,
pedpo ABYrpaHHOrO yria; JUHEHHBIM Yrojl JBYTPAHHOTO yria; rpajycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMU: MHOTOTPAHHHK, BBIMYKIBIH W HEBBITYKJIBIA
MHOTOTPaHHUK, 3JIEMEHTHI MHOT'OTPaHHUKA, MPAaBUIbLHBI MHOTOTPaHHUK.

Pacrno3naBaTh OCHOBHBIE BHJBl MHOTOIPDAHHHMKOB (MMHMpaMuUja; TNpHU3Ma,
IPSIMOYTOJILHBIN TapaliIeNIeuIie T, Kyo0).

KmaccudummpoBare ~ MHOTOrpaHHHMKH,  BBIOMpasl ~ OCHOBaHHUS A
Kkiaccuukanuy  (BBINYKJIBIC W HEBBIMYKIbIE MHOTOI'PDAHHHMKH; IPAaBHIbHBIC
MHOTOTPAaHHUKH; TIPSIMbIE U HAKIIOHHBIE MPU3MBI, TAPAIIICIICTIHIICIbI ).

OnepupoBaTh MOHATHIMHU: CEKYIIas TNIOCKOCTh, CEU€HNE MHOTOTPAHHUKOB.

OOBACHATH NPUHIIMUIIBI TOCTPOEHUS CEYEHHU I, UCIOIb3YSI METO/I CIE0B.

CtpouTh ceyeHUss MHOTOTPAHHUKOB METOAOM  CJIEIOB, BBIIOJHATH
(BBIHOCHBIE) TUIOCKHME YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTyp: BUA
CBEpXyY, COOKY, CHU3Y.

Pemate 3amaun Ha HaAXOXKJCHHE TEOMETPUUYECKUX BEIMYUH MO 00pas3Iam Win
QIrOpuTMaM, TPUMEHSSI W3BECTHBIC AaHATUTUYECKUE METOAbl MPU PEHICHUU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 Ha BBIYMCIICHUE PACCTOSHUM MEXIY JABYMS
TOYKaMHU, OT TOYKH JIO TMPSAMOHA, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIINBAIOIIUMHUCS TTPSMBIMHU.

Pemate 3a1aun Ha HAXOXKACHUE TEOMETPUUYECKUX BETUYMH MO 00pa3iam WiH
aNropuTMaM, TPUMEHSSI W3BECTHBIC AHATUTUYECKHE METOAbl TPU PEHICHUH
CTAaHIAPTHBIX MAaTEMaTHYECKHX 3a/Jad Ha  BBIYUCIEHUE YIJIOB  MEXIY
CKPEIIMBAIOMIUMHUCS ~ TPSIMBIMH, MEXKIY TPSIMOA H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYT'PAHHBIX YTJIOB.



Boeruncnars 00bEMBI U TUIOMIAN MTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupaMuaa) ¢ NOpUMEHEHHeM (GOpMyJ; BBIYUCIATH COOTHOIICHHS MEXIY
IUTOMIA/ISIMU TTIOBEPXHOCTEHN, 00bEMaMU TTOIOOHBIX MHOTOTPAHHUKOB.

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

N3Bnekath, mnpeoOpa3oBbIBaTh W HHTEPHPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

[IpumeHsaTh TeoMeTpuueckue @akTbl sl PEIICHUs CTEPEOMETPUUECKUX
3a71a4, MPEANOJIararolux HECKOJIbKO 1IAaroB PELIEHUs], €CJIU YCIOBUS IIPUMEHEHUS
3a71aHbI B SIBHOU (popMe.

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

[IpuBoauTh, mNpHUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U
KWU3HM, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMy4YEHHBIE 3HAHMWS HA IIPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallud W TPUMEHATb HW3YYEHHBIC IIOHATHS B INIPOLIECCE IOUCKA PEHICHUs
MaTeMaTU4YeCKu CcHOopMyTUpOBaHHON MpOOJIEeMbl, MOJIEIUPOBATH pPeaJbHbIE
CUTyalluH Ha S3bIKE T'E€OMETPUHU, MCCIEN0BaTh IOCTPOEHHBIE MOJEIN 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;  IIWJIMHAP;  KOHUYECKass  MOBEPXHOCTH,
oOpa3yrolre KOHUIECKOH TOBEPXHOCTH, KOHYC; c(heprudecKasi TOBEpXHOCTh.

PacrioznaBaTh Tena BpaiieHus (LUIUHAP, KOHYC, cdepa U map).

OOBACHSITH CITOCOOBI TTOTYYEHHUSI TEJI BPAIICHHUS.

KnaccudunmpoBats B3auMHoe pacronoxeHue chepbl U MIOCKOCTH.

OnepupoBaTh MNOHSITUSIMU: IIAPOBOW CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTAa; IIApOBOM CIIOM, OCHOBaHUE LIAPOBOTO CJOS, BBHICOTA IIAPOBOrO CJIOS;
IapOBOU CEKTOP.

Boruncnsate  00bEMBI M MIJIOMIANIM  TOBEPXHOCTEH  TeJl  BpalleHus,
T€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYI.

OnepupoBaTh MOHSTUSIMH: MHOTOTPaHHUK, BIHUCAHHBIN B cdepy u
OMHUCAHHBIK OKONO cdepbl; cdepa, BMNUCAHHAST B MHOIOTPAHHHUK WM TEJO
BpallCHUS.

BbraucisTh COOTHOMICHUS] MEXIY TUIOMIAASMHU MOBEPXHOCTEH W 00BbEMaMu
MOI00HBIX TEll.



N3o00paxarh u3zydyaemble (QUIYpbl OT PYKHM M C NPUMEHEHUEM MPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbIOIHATE (BBIHOCHBIE) IJIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢Guryp: Bu1 cBepxy, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAIICHHUS.

W3BnekaTb, HHTEPHOPETHPOBATH M MPeoOpa3oBbIBaTh HHPOPMALHIO O
OPOCTPAHCTBEHHBIX MEOMETPUUECKUX (PUrypax, MpPEACTABIECHHYIO Ha yepTexax U
PUCYHKAX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

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

[IprMeHATh IpaBUIIO NIapaJUIECICIIAIIEAA.

OneprpoBaTh NOHATUAMU: JE€KAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXIY
BEKTOpPaMH, CKAIIPHOE IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxoaute cymMMy BEKTOPOB M NPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPAMH, CKaJIPHOE IMPOMU3BEIAECHUE, pACKIaAbIBaTh BEKTOP MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPAMUHAT.

[IpumeHsATh TeoMeTpuueckue QakTbl JUIsl PELICHUS CTEPEOMETPUUECKUX
3a7a4, IPEANOJararliuX HECKOJIbKO IAroB PEUICHHUs, €CIU YCIOBUS PUMEHEHUS
3aJlaHbl B IBHOU (opMe.

Pemats mpocrenmmne reoMeTpuyecKue 3aayd Ha IPUMEHEHHE BEKTOPHO-
KOOPAUHATHOI'O METOJA.

Pemarp 3amaum Ha [10Ka3aTelbCTBO MAaTEMAaTHYECKUX OTHOLIECHUW H
HaX0XKJIEHUE T€OMETPUUYECKUX BEJIMUYMH MO 00pa3liaM WK aJropuT™MaM, MpUMeHss
MU3BECTHBIE METOBI IPU PELICHUH CTAHAAPTHBIX MAaTEMATUYECKUX 3aa4.

[IppMeHATr mpoCTEWIIME NPOrpaMMHBIE  CPEACTBA UM BJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

IIprBOANTE HpUMEpPBl MATEMAaTHMYECKHUX 3aKOHOMEPHOCTEW B IPUPOAE H
YKU3HM, PACIIO3HABATH IIPOSIBICHNE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOMYyYEHHBIE 3HAHMSI HA IMPAKTUKE: AHAIU3UPOBATH PEAIbHBIC
CUTyallUM W IPUMEHITh W3YYECHHBIC IIOHATHS B IPOLECCE IIOMCKA PELICHMS
MaTeMaTUyecku CGHOpPMYJIHPOBAHHON MpoOJIEeMBbl, MOJEIMPOBATh peabHbIE
CUTyalluH Ha S3bIKE T'E€OMETPUHU, MCCIENOBaTh IOCTPOEHHBIE MOJEIN C
UCIIOJIb30BaHUEM T€OMETPUUECKUX TOHITHI U TEeOpeM, anmnapara ajareOpsl; pemaTh
IIPAKTUYECKUE 33]1a4H, CBA3AHHBIC C HAXOXKJAECHUEM T€OMETPUUECKUX BEIUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NporpaMMbl Bcero Konrporbiibie | IpakTireckire o0pa3oBaTesibHbIE
padoThbI padoTsbI pecypenI
1 BBenenue B ctepeoMeTpuio 10
) [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE. 12 1
[MTapannenbHOCTB MPSIMBIX U TFIOCKOCTEH
3 HepneHz[miyns[pHocn) NPSMBIX 1 12
IUIOCKOCTEH
4 VYTi1el MEXAY IPSAMBIMHU U IIJIOCKOCTSMU 10 1
5 MHororpaHHUKH 11 1
6 OOBEMBI MHOTOTPaHHHUKOB 9 1
7 IloBTOpEHME: CeUeHUs], pACCTOSTHUS U YTJIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KJIACC

KoauuecTBo yacoB JIeKTPOHHBIE

HanmenoBaHue pa3iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IIpakruyeckue (mudpp )

NPOrpamMMblI Bcero o0pa3oBaTe/bHbIE

padoTbI padoThI
pecypchbl

Tena Bpamenus 12

O06BEMBI TEN 5 1

BekTops! 1 KOOPAMHATHI B IPOCTPAHCTBE 10 1

[ToBTOpEeHME, 00600IIEHNE, 7 1

CHUCTeMaTH3alrs 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







HNOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

Bcero

KonTpoabusbie
padoTbI

IIpakTH4eckune
padoThbI

Jara
U3yuyeHus

JIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

OCHOBHBIE TIOHATHUSI CTEPEOMETPUHN: TOUKA,
npsiMasi, IJI0CKOCTh, IPOCTPAHCTBO.
[TpaBuia n300paskeHusl Ha PUCYHKaX:
n300pakeHusl JI0CKOCTEH, apauIeIbHbIX
IpSIMBIX (OTPE3KOB), CEPEUHBI OTPE3KA

05.09.2023

TlonsTus: MEepeCCKaromuecsd rmiI0CKOCTHU,
MNepeceKarommecs npsamMas U rmiI0CKOCTb

Iloasarus: MNEpeCCKarOmureCs MI0CKOCTH,
MEpCCCKArOIMECs MpsaMas U IMIOCKOCTb

3HaKOMCTBO ¢ MHOI'OT' PAaHHUKaAMU,
I/1306pa)KCHI/Ie MHOT'OI'PAHHUKOB Ha
PUCYHKAX, Ha IPOCKINOHHBIX YCPTCIKAX

HauanbpHble cBeieHUs 0 KyOe U mupamu/ie,
uX pa3BEépTku U Moaenu. CeueHust
MHOT'OI'PDAaHHUKOB

HauanpHble cBeieHUs 0 KyOe U mupamu/e,
ux pa3BEépTku U Mojenu. CeueHust
MHOTOIPaHHUKOB

TToHsiTHE 00 aKCHOMATUYECKOM
MOCTPOCHUHU CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HUX




IToustre 00 aKCHOMAaTHYECKOM

8 MIOCTPOCHHUH CTEPEOMETPUH: aKCHOMBI
CTEpEOMETPUH U CIECACTBHS U3 HUX
[TonsiTie 00 aKCHOMATHYECKOM

9 MOCTPOCHUU CTEPEOMETPUHN: AKCUOMBI
CTEPEOMETPUH U CIEACTBUS U3 HUX
[TonsTre 00 aKCHOMATHYECKOM

10 MIOCTPOECHUHU CTEPEOMETPUN: AKCUOMBI
CTEepEOMETPUU U CIECACTBHS U3 HUX
B3aumHoe pacnonoxeHue npsiMbIx B

11 IIPOCTPAHCTBE: NIEpeceKaroIecs,
napajulesibHbIE U CKPEIIUBAIOIINECS
psIMbIE
[TapannensHOCTh MPSIMBIX U MJIOCKOCTEN B

12 MIPOCTPAHCTBE: NapasuleNbHbIE IPSIMbIE B
IIPOCTPAHCTBE; MapaJIEIbHOCTD TPEX
MPSIMBIX
[TapannensHOCTb MPSIMBIX U MJIOCKOCTEHN B

13 npoctpancTBe: [lapamienbHOCTh TIPSIMON 1
IUIOCKOCTH

14 VIl ¢ COHANPABICHHBIMUA CTOPOHAMHU

15 VYroa Mexay NpsSMbIMU B IPOCTPAHCTBE

16 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

17 [TapayienpHOCTB INIOCKOCTEN:
napasJiesbHbIe TUIOCKOCTH

18 CBolicTBa mapauieNIbHbIX MJIOCKOCTEHN

19 [Ipocreiimme mpocTpaHCTBEHHBIE (PUTYPHI

Ha TUTOCKOCTH: TETpasap, KyO,




napajiCiICIuIIcq

20 [Toctpoenue ceveHuit

21 IToctpoeHue ceuennit
KontponbHas padota o teme "[IpsiMbie u

22 MJIOCKOCTH B TIPOCTPAHCTRBE.
[TapamnensHOCTh MPSAMBIX U TUIOCKOCTEN"
IlepnieHAUMKYIISIPHOCTD IIPSIMOM U

23 IUIOCKOCTH: IEPIIEHAUKYIISIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE

24 IIpsimble mapasnienbHble U
NEPIEHIUKYIIIPHBIE K IIIOCKOCTH

o5 [Tpsmble napasuienbHble U
NEPIEHIUKYIISIPHBIE K IIIOCKOCTH

26 [Ipu3HaK neprneHIuKyIIpHOCTH IPSIMON U
IIJIOCKOCTH

97 [Tpu3Hak neprneHauKyIIPHOCTH NPSIMOH U
IUIOCKOCTH

28 TeopeMa o npsiMOii MEpHEHANKYISIPHON
IIJIOCKOCTH

29 Teopema 0 psIMO NEPIICHAUKYIIPHOU
IUIOCKOCTH

30 Teopema o mpsiMOi IEPIIEHANKYIIPHOU
IJIOCKOCTH
[lepnieHIUKyISIp ¥ HAKIIOHHBIE:

31 paccTOsiHAE OT TOUYKHU 0 MIIOCKOCTH,
pacCcTOsHUE OT MPSAMOU A0 INIOCKOCTH

39 [leprieHquKYyISp U HAKIOHHBIE:

pPacCTOSAHUEC OT TOYKH 0 IJIOCKOCTH,




pacCTosAHUE OT HpﬂMOﬁ J0 IIIIOCKOCTH

IlepnieHAMKYISIp U HAKJIIOHHBIE:

33 paccTOsiHUAE OT TOYKH JI0 MJIOCKOCTH,
paccTostHue OT MPSIMOM /10 TIIOCKOCTH
[lepneHiuKyIsIp U HAKIOHHbIE:

34 PACCTOSIHHE OT TOYKH JI0 IIOCKOCTH,
pPaccTOsIHUE OT MPSIMOMN J0 IIIOCKOCTH

35 VYTIbl B IPOCTPAHCTBE: YTOJI MEXIY
IIPSIMOM U IIOCKOCTBIO

36 JByrpaHHbIN yTOJ1, TMHEUHBIA YT OJI
JBYTPaHHOT'O yria

37 JIByrpaHHBIN yroJl, TMHEHHBIA yroj
JBYIPAaHHOT'O yria
[leprieHANKYASIPHOCTD MIIOCKOCTEIA:

38 NPU3HAK MEPIEHANKYISIPHOCTH IBYX
IJIOCKOCTEN
[lepneHIUKYIAPHOCTD MIIOCKOCTEH:

39 IPU3HAK NEPIEHAUKYIIPHOCTH JBYX
IJIOCKOCTEN
IlepnieHAKYJISIPHOCTD IIIIOCKOCTEM:

40 NPU3HAK NEPIEHAUKYISIPHOCTH IBYX
IJIOCKOCTEMN

41 Teopema o TpEX mepIEeHANKYIISPax

42 Teopema o TpEX NMEepHEHAUKYIIAPAX

43 Teopema o TpEX MmeprneHAnKyIsIpax
KoHnTtponbHas paboTa mo TeMam

44 "TleprnieHIUKYIAPHOCTD MPSIMBIX U

wiockocTe" u "Vl Mexay NpSIMBIMU U




IUIOCKOCTIMHA"

45

Ilonsarue MHOIr'OrpaHHuKa, OCHOBHBLIC
9JICMCHTBI MHOT'OI'paHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOTOTPAHHHUKH pa3BépTKa
MHOI'OI'paHHHUKA

46

IIpu3ma: N-yronpHas npu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIPSIMasi U HAKJIIOHHAs
NpU3MbI; OOKOBas U MOJIHAS TOBEPXHOCTh
IIPU3MBI

47

[Tapannenenumnen, NpsMOYroJIbHBIN
napajulesienunes U ero CBoicTBa

48

IImpamupa: N-yrojapHas NUpaMua, IPaHu
¥ OCHOBaHHUE NMUPAMUJbI; OOKOBas U
IIOJIHASL IOBEPXHOCTH IIUPAMMUIBI;
MIpaBUJIbHAS U YCEUEHHAS TUPAMUAA

49

[IpaBunbHBIE MHOTOTPAHHUKH: TIOHATHE
MPaBUILHOTO MHOTOTPAHHUKA;
MpaBUJIbHAs IPU3Ma U MMPaBUJIbHAS
nMpamMua; NpaBUIbHAS TPEYTrOJIbHAs
nMpamMuia U IpaBWIbHBIA TETPAdIP; KyO

50

HpCI[CTaBJICHI/IG (0] HpaBI/IHBHI:IX
MHOTOTpaHHHKAX: OKTadIp, JOJCKadIp U
HKOCadIp.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI
OTHOCUTEIILHO TOYKH, TIPSIMOM, MIIOCKOCTH.
DJIeMEHTbl CHMMETPHUU B ITUpaMuUIax,
napajieJenuneaax, NpaBUiIbHbIX
MHOTOTpaHHUKaX




Brruncnenue 351eMeHTOB MHOI'OI'paHHUKOB!

52 . 1
pE€Opa, TuaroHasu, yribl
[Tnomaaps 60KOBOI MOBEPXHOCTHU U MOJIHOM
53 MIOBEPXHOCTH MPSMON MPU3MBI, TUIOIIAIb 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MIOBEPXHOCTH MPSMON IPU3MBI
[Tnomaap 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH MPABUIIbHOW MUPAMU/IBI, 1
Teopema o 0N GOKOBOM
HOBEPXHOCTH YCEUEHHON MUPaMU/IbI
55 KonTponbHas pabota no teme 1
"MHororpaHHuku"
56 [TonsiTie 06 00BEME 1
57 O0BEM TUpaMUIbI 1
58 O0BEM pamMuIbI 1
59 O0BEM UpamMuIbI 1
60 O0BEM TUpaMUIBI 1
61 O0BEM TPU3MBI 1
62 O0BEM TPU3MBI 1
63 O0BEM npu3mMbl 1
64 KontponbHas pa6ota mo teme "O0bEMBI 1
MHOTOTpaHHUKOB"
[ToBTopenue, 0000IICHNE CHCTEMATH3ALINS
65 3Hanuil. [loctpoeHue ceueHmii B 1
MHOI'OI'paHHHKE
[ToBTOpeHue, 00001IeHNnE CUCTEMaTU3ALINS
66 3HaHUH. Bbluucienue pacCTosSHUA: MEXIY 1

ABYMSA TOYKaMH, OT TOUKHU O HpHMOﬁ, oT




TOYKH OO IINTOCKOCTH, MEKIY
CKPCIIMBAOITUMHUCS IMTPAMBIMHA

67 HToroBasi KOHTpOJbHAs paboTa

[ToBTOpeHwue, 06001IeHNE CUCTEMATHU3AIIHS
3HaHW. BbIYKCICHUE YIIIOB: MEXKIY

68 CKPEIIMBAIOIIMMHUCS MTPSIMBIMH, MEXKTY
PSIMO# U TUTOCKOCTBIO, IBYTPaHHBIX

YTIJIOB, YIUJIOB MCKAY IJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTpoabHble
padoTbI

IIpakTHYeckue
padoTbI

JlaTa
U3yYeHUs

DJIeKTPOHHbBIE
nu@posBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: meHTp, paanyc, IMameTp;
TUTONIATb TIOBEPXHOCTHU Chephl

Bzaumnoe pacnonoxenue chepsr u
TUIOCKOCTH; KacaTellbHas MI0CKOCTh K
chepe; mmomans chepor

N3o6pakenue cdepsl, mapa Ha
miockocty. CedeHus mapa

[unuHapryueckas MOBEPXHOCTb,
oOpa3yromye HUINHIPHYIECKON
MMOBEPXHOCTH, OCh IIHJIMHIPUIECKOM
MMOBEPXHOCTHU

[{unuHap: ocHOBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yoIIas 1 OCh;
IUIoIa s OOKOBOU M HOJHOM
[MOBEPXHOCTH

N300paxeHne NWINHIPA HA MIIOCKOCTH.
Pazpéprka nununapa. CeueHus

IUIMHAPA (TTIOCKOCTHIO, TapaJIeIbHOM
WJIU TIEPIICHAUKYJISIPHON OCH ITUITUHAPA)

Konnueckast moBepxHOCTh, 00pasyromime
KOHUYECKOW MMOBEPXHOCTHU, OCh U
BEpIIIMHA KOHMYECKOH TOBEPXHOCTH




KOHYCZ OCHOBAaHHE U BEPIIHHA,

8 oOpa3yromias 1 0Ch; IIOMa b OOKOBOW 1
IIOJIHOY ITIOBEPXHOCTHU
YceuéHHblil KOHYC: 00pa3yrolye u

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

10 (MII0CKOCTBI0, apaIeIbHOM
OCHOBAHHUIO, U TNIOCKOCTbIO, IPOXOIAIIEH
4yepe3 BEepIINHY)

1 KoMmOuHamwst Ten BpameHus u
MHOTOTPaHHUKOB
MHOrorpasHHukK, OIUCAHHBIN OKOJIO

12 ctepsl; chepa, BiUcaHHas B
MHOTOTPAaHHUK WJIX B TEJIO BPAIICHUS

13 [Tonsatue 06 06bEMe. OCHOBHBIE
CBOICTBa 0OBEMOB Te

14 O0BEM 1UIMHAPA, KOHYCa

15 O0BEM mapa u miomaas chepol
[TomoOHbIe TeNa B MPOCTPAHCTBE.

16 CoOOTHOIIEHUS MEXKTY TIOIIAISTMHU
MMOBEPXHOCTEN, 00bEMaMH TIOJJOOHBIX TEIT

17 KonTponbHas pabora o temam "Tena
Bpamenus" u "O6bemMbr Ten"

18 BekTop Ha MIOCKOCTH U B IPOCTPAHCTBE

19 CrnosxeHue 1 BIYMTaHUE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHUCIIO




21

Pasnoxenune BekTopa 1o Tpém
HEKOMIUTaHApHBIM BekTopam. [IpaBuiio
napajuiesenunesa

22

Pemenue 3aiau, cBA3aHHBIX C
MPUMEHEHUEM MpaBUJl JEUCTBUH C
BEKTOpPaMH

23

[IpsimoyronbHas cucteMa KOOpAUHAT B
npoctpancTse. KoopanHaThl BEKTOpA.
IIpocreiimne 3aga4u B KOOpAUHATaX

24

VYron mexnay Bekropamu. CKansipHoe
MIPOU3BE/ICHUE BEKTOPOB

25

Beruucienue yrios Mex1y NpsSMbIMU U
IIJIOCKOCTSIMU

26

KoopannatHo-BEeKTOpHBIN METO ITPU
pEIIeHUU TEOMETPUIECKUX 3a71a9

27

KonTponbhas pabota o Teme "BekTopbl
1 KOOPJIMHATHI B IPOCTPaHCTBE"

28

[ToBTOpEeHmE, 0600IIEHNE 1
cucremartu3aius 3HaHuii. OCHOBHbBIE
¢burypsl, GpaxTsl, TEOPEMBI Kypca
TUTAHUMETPHUH

29

[ToBTOpeHme, 0600IIEHNE 1
cucreMaTu3anys 3HaHuii. OCHOBHEIE
¢burypsl, GpakTel, TEOPEMBI Kypca
TUTAHUMETPHUH

30

[ToBTOpenue, 060061IeHNE U
cUCTeMaTHU3alys 3HaHui. 3agaun
TUTAHUMETPUH B METOJIBI X PEIICHUS




[ToBTOpEeHmE, 0600IIEHNE 1

31 cucTeEMAaTHU3aMs 3HAaHWH. 3a1a4u 1
IUIAHUMETPUH U METOIbI UX PELICHUS
[ToBTOpeHwue, 060061IeHNE U

39 cucreMatu3aius 3HaHuil. OCHOBHBIC 1
¢burypsl, pakThl, TEOPEMBI Kypca
CTepPEOMETPUHN

33 HToroBast KOHTpOJIbHAs paboTa 1

34 [ToBTOpenue, o6o01IeHNE U 1
CUCTEeMaTH3aIlHs 3HAHUI

OBUIEE KOJIMYECTBO UACOB I10 34

[NPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

* Maremaruka: anredpa 1 Hayajaa MaTeMaTHYECKOro aHallu3a, FTeOMETPHUSL.
I'eomerpus, 10-11 knaccel/ Atanacsia JI.C., byry3os B.®., Kanomies C.b. u
npyrue, AxkimonepHnoe oomiectBo «M3narennpctBo «IIpocBemenne»
I'eomerpus. 10-11: yueOHuk miis obuieodpazoBaTenbHbix yupexaenui. JI. C.

AranacsH. -M.: [Ipocsenienne, 2014

2. [Innaktryeckue marepuansl 1o reomerpuu 10, 11 xmacesl. b.I'. 3uB. Mocksa,

«Ipocsemenue», 2013 rog.

3. 'eometpus: padbouas terpanpb ais 10, 11 knaccos. / B.®. byry3os, ['na3kos

I0.A. M.: IIpocsemienue,2012.

4. b.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agaun no reomerpun ajis 7 — 11

kiaccoB. — M.: [Ipocsemenue, 2013.

5. IL.W. Antenos, Tectol. U3narensckuii oM «JIpoday, 2017.

6. A.I1. EpmoBa, B.B. ['ono6opoasko. CamMmocTosITENbHBIE U KOHTPOJIbHBIE

pab6otsl o reomerpun aiig 10,11 xmaccoB. « MJIEKCA». Mocksa. 2016.



JlononHuTenpHas TuTeparypa.

1. I'.T'. JIeButac. MatemaTtuueckre NTUKTAHThI. ['eomeTpust 7-11 kiacchl.

Junaktuueckue matepuaisl. - M.: Mnekca, 2016 r.

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA
[Iporpammel 0611e00pazoBaTenbHbIX yupexaenuid. ['eomerpus 10-11 knaccsl.

Cocrasutens: C.A. bypmuctpoBa. Mocksa. «IIpoceemenuer, 2018 roa.

Pa6ouue nporpammsl 1o reometrpun. 7-11 knaccol CocraButens: H. .

I'aBpusioBa — M.: Bako, 2011.

Junaktudeckue Marepuaibl o reomerpun 10, 11 kmacesl. b.I'. 3uB. Mockaa,

«Ipocsemenue», 2013 rog.

[IpoBepounbie paboTHI ¢ deMeHTamMu TecTupoBanus. ['eomerpus 10, 11.

C.B.I'anaes. «JIuneii»n, 2010 rom,.

I'eomerpusi: pabouas Terpanp 1is 10, 11 xknaccos. / B.®. byry3os, ['na3koB



I0.A. M.: IIpocsemienue,2012.

Junaktudeckue Matepuaisl o reomerpun s 10, 11 kmaccos. C.b.

Becenosckuii, Mocksa, «IIpocsemienue», 2011 rog.

[TpoBepounsie paboThI ¢ snemMenTamu TectupoBanus. ['eomerpus 10, 11. C.B.

I'anaeB. «JInmeii», 2012 rox.

Hacronbhas kaura yunrens mateMatuku. M.: OOO M3patensctBo «ACT»:

00O UznarenbcTBO «AcTpeinby, 2013;

b.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agauu o reomerpuu aiasg 7 — 11

kiaccoB. — M.: [Ipocgenienue, 2013.

C.M. Caaksin, B.®. byry3os. U3yuenue reomerpun B 10 — 11 kmaccax:
Meronuueckue pekoMeHaanuu K yaeounky. Kaura mis yaurens. — M.

[Ipocsemenne, 2013.

T.JI. AdanacbeBa. 'eomerpus 10-11 (moypounsie mnansr). U3garenscTBo

«Yuurenby», 2016 T.



A N. Mensauk. KoHTposIbHBIE U IPOBEPOYHBIE paOOTHI IO reOMeTpuu. M.,

N3 narensckuii nom «podar, 2016 r.

I1.1. AnteinoB, Tectol. M3natensckuit qom «/Ipoday, 2017.

A.I1. Epmora, B.B. I'ono6opoasko. CamMocTOsSITENNbHBIE U KOHTPOJIbHBIE pa0OThHI

no reomerpun s 10 xknacca. «MJIEKCA». Mocksa. 2016.

IHUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChHI CETH
HUHTEPHET

MunucrepcTBo oopazosanust PO http://www.edu.ru/

Tectupoanue online: 5 - 11 kmaccsr http://www.kokch.kts.ru/cdo/

[Menaroruyeckast Mactepckas, ypoku http://teacher.fio.ru

Hogrle TexHomornu B odopazoanuu http://edu.secna.ru/main/

Merasunukinoneauns Kupumia u Medoaus http://mega.km.ru

«QHIUKIIONEeINH SHIMKIoneaui» http://www.rubricon.ru/



http://www.encyclopedia.ru/ O6yugatomas cucrema Imutpus I'ymuna «PEITY

EI'2» OtkpsoiThiii 0ank 3agau EI'D no Mmaremaruke.
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