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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
oOpa3oBaHusi OOYCIIOBJiEHA MPAaKTUYECKOM 3HAYUMOCTBIO METANpeIMETHbIX U
NPEIMETHBIX PE3yJbTaTOB OOyYEHHUS TEOMETPUH B HANPABJICHUHM JIMUHOCTHOTO
pa3BuTHs OoOyuaromuxcs, ¢GopMupoBaHus (YHKIMOHATIHLHON MaTeMaTH4eCKOU
IPAaMOTHOCTH, U3YUYEHUS IPYruX y4eOHBbIX AUCHUIUIMH. Pa3BuTue y 00yvaromumxcs
NPABWIbHBIX MPEICTABICHUNA O CYIIHOCTH U NPOUCXOXKJIECHUU TE€OMETPHUUYECKHX
aOCTpaKIMii, COOTHOIICHHH PEATbHOTO0 M HIACAIBHOI0, XapaKTepe OTPaKCHHUs
MaTeMaTHYECKOW HAYKOU SIBJICHHUU U MTPOLECCOB PEAIBHOTO MUPA, MECTE TEOMETPUH
B CUCTEME HayK U POJIM MAaTEMaTUUYE€CKOr0 MOJICITUPOBAHNS B HAYYHOM MO3HAHUU U
B IIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUaIINXCs, a
TaKkK€ KAaueCTB MBIIUICHUSI, HEOOXOAUMBIX JMJIsI aJalTallid B COBPEMEHHOM
oOuiecTBe.

I'eomerpus sgBisieTcs: OAHUM W3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHETrO
oOmiero oOpa3oBaHMsA, TaK Kak OO0ECrneYrMBaeT BO3MOKHOCTb HW3YYEHHUS Kak
JUCLUUIUIMH €CTECTBEHHO-HAYYHOUN HAIIPaBJIECHHOCTH, TAK U TYMaHUTapPHOM.

Jlornyeckoe MbllIieHUe, (HOpMUPYEMOE NPH H3YYEHHH OOYy4YarOIIMMUCS
MOHSATUMHBIX OCHOB T€OMETPHUH U MTOCTPOCHUH IETIOUYKH JIOTUUECKUX YTBEPKACHUN
B XOJI€ PEUICHUS TE€OMETPUYECKHX 3a7ady, YMEHUE BBIIBUTaTh U OIPOBEPraTh
TUIIOTE3bl HEIOCPENCTBEHHO HCIIOJIB3YIOTCS MPU PELICHUM 337a4 €CTECTBEHHO-
HAy4YHOI'O IMKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHre OpUeHTHPOBAThCS B MPOCTPAHCTBE UTPAET CYILIECTBEHHYIO POJIb BO
BCEX 00JIACTSX JESATENbHOCTU 4YenoBeka. OpueHTalusi 4eloBeKa BO BPEMEHU H
POCTPAaHCTBE — HEOOXOIUMOE YCIOBHE €ro COIHAIbHOrO ObITHs, Qopma
OTPaXKEHUSI OKPY’KAIOIIEr0 MHPA, YCJIOBHE YCIEUIHOIO MO3HAHUS W aKTHUBHOIO
npeoOpa3oBaHusi  JEHUCTBUTENBHOCTH. OmnepupoBaHUE  NPOCTPAHCTBEHHBIMU
oOpa3zamMu 00BEIUHSET pa3Hble BUbI YU€OHOM U TPYAOBOU ACSITEIILHOCTH, SIBISETCS



OJTHUM M3 TpOo(ecCHOHaTbHO Ba)XHBIX KAauecTB, MOATOMY AakTyajbHa 3ajada
dbopMupoBaHuss y  OOydYalOIIMXCS  MPOCTPAHCTBEHHOIO  MBILIUICHUS  Kak
Pa3HOBUJIHOCTH OOPa3HOTO MBIIUIEHU — CYHIECTBEHHOI'O KOMIIOHEHTa B
HOJrOTOBKE K MPAKTUYECKOM AESITEIBHOCTH 110 MHOTUM HAIIPABJIEHUSIM.

Llens ocBoeHus mnporpammbl yuyeOHOro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE 00yuyeHuss — o0O0IeoOpa3oBareIbHOE W OOLIEKYJIBTYPHOE pPa3BUTHE
oOyuaroluxcs yepe3 odecredeHre BO3MOXKHOCTH IPUOOPETEHUS U UCTIONb30BaHMS
CUCTEMAaTUYECKUX TE€OMETPUYECKMX 3HAaHUM M  JIEWCTBHUH, cHeuupUIHBIX
r€OMETPUH, BO3MOXKHOCTM  YCIIEUIHOTO MPOJOJDKEHHs  00pa3oBaHMs IO
CHEIHUATBHOCTSM, HE CBSI3aHHBIM C MPUKIIAIHBIM UCTIOJIb30BAHHUEM T'€OMETPHH.

[IporpaMmma mno reoMerpur Ha 0a30BOM YpOBHE NpeJHA3HAUeHA MJis
00y4YaromuXcsl CpeHEN MIKOJIbI, HE MCIBITHIBABIIMX 3HAYUTEIbHBIX 3aTPYyIHEHUN
Ha YpOBHE OCHOBHOTO 0O0Iero oopazoBanus. TakuM oOpa3om, oOydaromiecss Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH 00IIIME€ MAaTEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
cHelupUKON reoMeTpur U HEOOXOJUMbIE I )KU3HU B COBPEMEHHOM OOILIECTBE.
Kpome 3T0ro0, oH1 HMEIOT BO3MOXKHOCTh U3YUUTh T€OMETpHUI0 OoJiee riy0oKo, eciu
B JlaJbHEHIIEeM BO3HUKHET HEOOXOJMMOCTh B TE€OMETPUYECKHMX 3HAHUIX B
npodeccuoHaIbHON 1eATeTbHOCTH.

JIoCTI)KeHHE eI OCBOCHHUS MPOrpaMMbl  OOECIIEYMBACTCS PELICHUEM
COOTBETCTBYIOIIMX 3a1ay. [lpuopuTeTHbIMM 3ajJayaMud  OCBOEHHS Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBIsIIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KAK YaCTH MHPOBOMN

KYJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIUM MHPOM;

e (opmMupoBaHHE NPEACTABIECHUS O MHOTOI'PAHHHUKAX U TelaX BpallEeHUs KaK
O BAXHEWIIMX MAaTEeMATHYECKUX MOJEINAX, MO3BOJISIONIMX OMHUCHIBATh U
U3y4aTh pa3HbI€ SBJICHUS OKPY>KAKOLIETO MUPA;

e (opMUpOBaHME YMEHHs pACIO3HABATh Ha 4YepTexkax, MOAEIAX U B
pEeaIbHOM MHUPE MHOTOI'PaHHUKY U TeJla BpalleHUS;

e OBJAJCHUE METOJAMH PEIICHMS 3a/lady Ha MOCTPOCHHUS Ha M300pa)KEHUSIX
MPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHHE yMEHHUS OINEPUPOBATH OCHOBHBIMH IOHSTHSIMH O
MHOTOI'paHHHMKaX U TeJlaxX BPaLEHUsl U UX OCHOBHBIMH CBOICTBaMU;

e OBJQJCHHE  AITOPUTMAMHM  pEIIEHUS  OCHOBHBIX  THUIIOB  3aJlay;
¢opMupoBaHHEe YMEHHUS TIPOBOAMTH  HECIIOXKHBIE  JIOKA3aTelIbHbIC
paccyKJIeHusl B XOJAE PELICHUS CTEPEOMETPUYECKUX 3aJad M 3aJad C
MPAKTUYECKUM CO/ICPKAHUEM;

e Pa3BUTHE MHTEIEKTYaAJbHBIX U TBOPUYECKUX CIIOCOOHOCTEHN 00yUaroIuXxcs,
IIO3HABATEJIbHON aKTUBHOCTH, MCCIIEOBATENbCKUX YMEHHUM, KPUTHUYHOCTH
MBIIILJICHUS;



e (opmupoBaHre PYHKIMOHAIBHON I'PAMOTHOCTH, PEIEBAHTHON T€OMETPUU:
YMEHUE PACIO3HABATh NMPOSBICHUS FT€OMETPUYECKUX MOHITHH, 00BEKTOB U
3aKOHOMEPHOCTEN B PEalbHBIX JKU3HEHHBIX CUTYyalUsX U NPU U3YYEHUU
OpYrux  y4eOHBIX  TPEAMETOB,  NPOSBICHHUS  3aBUCHUMOCTEH  H
3aKOHOMEPHOCTEN, (POPMYIMPOBaTh UX HA A3BIKE T€OMETPUHU U CO3/1aBaTh
F€OMETPUYECKUE MOJEIH, MPUMEHATh OCBOEHHBIH TI€OMETPUYECKUI
anmapar  JUId = peUeHUs  [PAaKTHUKO-OPUEHTHUPOBAHHBIX  3aJad,
MHTEPIPETUPOBATh U OLIEHUBATH MOJYyYEHHBIE PE3YJIbTATHI.

OTANYUTENHHON OCOOEHHOCTHIO MPOTrpaMMBbl SIBISIETCS BKIJIIOUEHHE B KYpC
CTEPEOMETPHUU B HAYaJIE €r0 U3YUYEHHUS 3a]1a4, PEIIAEMbIX HA YPOBHE HHTYUTHUBHOTO
NO3HAHMS, U ONpEeNeNEHHBIM 00pa3oM OpraHu3oBaHHas paboTa HaJ HUMH, 4YTO
CHOCOOCTBYIOT Ppa3BUTHIO JIOTMYECKOTO M MPOCTPAHCTBEHHOI'O MBILICHHUS,
CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MIPOLIECCOB, MOTUBUPYET K JaJIbHEUIIEMY
U3YYEHUIO IIPEAMETA.

[Ipenmourenue oTnaéTCs HAIISIIHO-KOHCTPYKTUBHOMY METOY OOYYEHHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTU. Pa3BUTHE INPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4YallINXCs B Kypce CTEpEOMETPUU TPOBOIUTCS 34 CUET PELICHUS 3a7a4 Ha CO3JJaHnE
IPOCTPAHCTBEHHBIX O0pa30B M 3aJa4y HA OINEPUPOBAHHE NPOCTPAHCTBEHHBIMHU
oOpazamu. Co3gaHue oOpa3a MOPOBOJIUTCS C ONOPOM Ha HAMISAHOCTh, a
olepupoBaHuEe 00pa3oM — B YCIOBUAX OTBJIEUEHUSI OT HATJISIHOCTH, MBICIEHHOTO
U3MEHEHUS €r0 UCXOITHOTO COJIEPIKAHUS.

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
pacnpezensercss He TOJIbKO 0 COo/iepKaTeIbHbIM JIMHUAM, HO U 10 ToJiaM 00y4eHus
Ha YpOBHE CpEJIHEro 001ero oopa3oBaHusI.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pE3YJbTaTaM
OCBOCHMsI paboyell MporpaMMmbl, paclpenenEéHHbIM [0 TrojaM Oo0y4eHHs,
CTPYKTYpUPOBAHO TakuM OOpa3oM, 4YTOOBI OBJIAJEHUE TE€OMETPUUECKUMHU
HNOHSTUSIMU Y HaBBIKAMH OCYILECTBIUIOCH MOCIEA0BATENIBHO U MOCTYNATENbHO, C
COOJTI0JIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAJIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEACTaBICHUN OO0Yy4YalolIUXCs, pacliupss M
yray0msis 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
Henento B 11 kiacce, Beero 3a fBa roga oOyuenus - 102 yueGHbIX daca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble M MVI0CKOCTH B IIPOCTPAHCTBE

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

B3anMmHOe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pPECEKarOLIHeEcs,
napajuieJIbHble W CKpelMBaronmecs mnpsmble. [lapauienpHOCTh NOpAMBIX U
IUIOCKOCTE B IIPOCTPAHCTBE: IMApAJUICIIbHBIE MPSIMbIE B  IPOCTPAHCTBE;
[apaJUIENIbHOCTh TPEX MPSAMBIX; MMAPAIIIEIBHOCTD NMPSAMOUW M IUIOCKOCTH. YTIUIBI C
COHAIIPABJICHHBIMA CTOPOHAMHM; YrOJ MEXAYy NPSIMBIMH B IPOCTPAHCTBE.
[TapamienbHOCTB INIOCKOCTEN: TapaJIJIEIbHbIC INIOCKOCTH; CBOMCTBA MapaJuIeIbHBIX
wiockoctell. [Ipocreiinirie npocTpaHCTBEHHbIE (PUTYphl Ha IUIOCKOCTH: TETPa’ap,
Ky0, mapajuiesenumne1; NoOCTPOSHNUE CEUCHUIA.

[leprieHIUKYISIPHOCTDh NPSIMOM M TUIOCKOCTH: MEPIEHINKYJISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, IpPSAMBIE IApaJUICIbHbIE W NEPIEHIUKYJSAPHBIE K IUIOCKOCTH,
IIPU3HAK MEPIEHAUKYISAPHOCTH IMPAMOW M IUIOCKOCTH, TEOpeMa O NpsIMOH
NEPIEHANKYJIIPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  ABYIPAaHHBIA  Yrojd, JIMHEWHBIM Yroa JABYIPaHHOrO  yrija.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSSHUE OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE
OT IPSMOH J10 MJIOCKOCTH, MPOEKIMs (PUTypBI HA MIIOCKOCTh. [leprneHaAnKyaspHOCTh
IUIOCKOCTEN: NMPU3HAK MEPIEHANKYIAPHOCTH ABYX IUIOCKOCTEW. Teopema o Tpéx
NEPIEHANKYJIIAPAX.

MHoOrorpaHHuKH

[IoHATHE MHOTrOrpaHHMKA, OCHOBHBIE 3JIEMEHTHI MHOI'OIPaHHHUKA, BBIITYKJIbIE
Y HEBBINYKJIbIE MHOIOTPAHHMKH; pa3BEPTKAa MHOrorpanHuka. Ilpusma: n-yronbHas
npu3Ma; TpaHd U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAs MPU3MbI; OOKOBas U
HIOJIHAs IIOBEPXHOCTh IPU3MBI. [Tapamtenenunen, IPSIMOYT OJIbHBIN
napajuleJIenine] U ero cpoucrsa. llupammpa: n-yronpHas nupamuna, TpaHd U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs M MOJIHAS IOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCeu€HHasi INHpamMuia. OJEMEHTbl Npu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHUKH: TIOHATHE MPAaBUIBHOIO MHOTOIPAaHHMKA; IPAaBWIbHAS MpHU3Ma U
NpaBWIbHAS NUPAMHUA; MPAaBWIbHAs TPEyroyiibHas NUPaMHUAA M IMPABHIIBHBIN
TeTpadp; KyO. IlpencraBieHue o mpaBWIBHBIX MHOTIOIPAHHHUKAX: OKTa’3p,
nonexkasap v ukocasap. CeueHust Npu3Mbl U TUPAMHUIBI.

Cummerprss B NPOCTPAHCTBE: CHUMMETPUsSI OTHOCHUTEIBHO TOYKH, IPSAMOM,
IUIOCKOCTH. DJIEMEHTBI CAMMETPHH B IMPAMUIAX, TapAJUIENICIIAIIEIaX, TPABUIbHBIX
MHOI'OTPaHHHUKAaX.



BrluncneHue 5J€MEHTOB MHOTOIPAHHUKOB: péOpa, AuaroHaid, YrJbl.
[Tnomans OOKOBOW IMOBEPXHOCTH U IOJHOM MOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIA/Ib OCHOBAHM, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPsAMOi ipu3Msbl. [Lnomans
OOKOBOIl TOBEPXHOCTH M TIOBEPXHOCTH NPAaBUIBHOM MHUpaMUABI, TeOpema o
wioniaau yceu€HHon nupaMuipl. [lonsitue 06 00béme. OObEM TUPAMUIBI, TPU3MBI.

[TogoOubie Tenma B mpocTtpaHcTBE. COOTHOUIEHUS MEXIY IUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMu TTOJIOOHBIX TEJI.

11 KUIACC

Tesa BpaleHus

[unuaapuyeckas MMOBEPXHOCTb, oOpa3syromue HIWIMHIPUYECKON
MOBEPXHOCTH, OCh UMJIWHJIPUYECKOW MOBEpXHOCTU. [lunuHap: ocHOBaHUSA U
OOKOBasi TMOBEPXHOCTb, OOpasyrolias W OCb;, IUIOMAAs OOKOBOW W TOJHOM
MOBEPXHOCTH.

KoHnueckass moBepXHOCTb, 00pa3yrolire KOHMYECKOW MOBEPXHOCTH, OCh U
BEPIIMHA KOHUYECKOH nmoBepXHOcTU. KOoHyC: OCHOBaHuME U BepIlIMHA, 00pa3yromas
¥ OCh; IIJIOIIA (b OOKOBOM U MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3ytomme
U BBICOTA; OCHOBaHUS M OOKOBAsi TOBEPXHOCTb.

Chepa u map: UeHTp, paauyc, TUAMETP; MIIOMIAJb MMOBEPXHOCTU CQEPHI.
B3auMmHoe pacnionoxenue chepsl U IIIOCKOCTH; KacaTellbHas IIIOCKOCTh K cdepe;
10 b CQepBhl.

N3o0pakeHne e BpalieHus Ha MI0CKOCTH. Pa3BEpTka nUIuHIpa U KOHYyCA.

KoMOunHanuu e BpaleHus 1 MHOTOTPAaHHUKOB. MHOIOrpaHHUK, OIIUCAHHBIN
okoiio cepsl; chepa, BucaHHasi B MHOTOTPAHHUK, WU TEJIO BPAILICHHUS.

[Tonsatue 06 06BEMe. OCHOBHBIE CBOKCTBA 00bEMOB Tell. Teopema 006 00béMe
NpsIMOYTOJIHOTO Tapajuienienuiena u ciaenctsus u3 He€. OObEM IUIMHIpA,
koHyca. O0BEM mapa u miomaask chepsl.

[TonoOuble Tena B mpocTpaHcTBE. COOTHOIIECHUS MEXKIY IUIOMIASIMU
MOBEPXHOCTEHN, 00bEMaMu TTOJIOOHBIX TEJI.

Ceuenus muinHapa (mMapajuieabHO U NEPIEHANKYIISIPHO OCH), CEYCHUS KOHYCa
(mapanienbHOe OCHOBAHUIO M MPOXOSIIEE Yepe3 BEPUIMHY), CEUCHHMS 11apa.

BekTopbl U KOOPANHATHI B IPOCTPAHCTBE

Bekrop Ha minockocty U B mpocTpaHcTBe. Cl0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHO)KEHHE BEKTOpa Ha 4uciio. Pa3ioxkeHne BeKTopa mo TpEM HEKOMILIAHAPHBIM
BekTopaM. llpaBwio mapauienenunena. Pemenue 3amay, CBI3aHHBIX C
IIPUMEHEHUEM IIpaBWJ JACUCTBUM € Bekropamu. [IpsmoyronbHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel Bekropa. llpocrenmme 3amaun B
KOOpJMHAaTaX. YTol MEXIy BekTopamu. CKalIpHOE MPOU3BEIAECHUE BEKTOPOB.



Brruncnenne yrioB Mexay MPSAMBIMHU M IIIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPHU PELICHUU T€OMETPUUYECKUX 3a/1a4.



IHJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pE3YyJbTAThl OCBOEHUS MPOrpaMMbl y4EOHOr0 MpeaMeTra
«MaremaTuka» XapakTepU3yrTCs:

I'pa:xknanckoe BocnuTaHue:

c(hOpMHUPOBAHHOCTBIO TPAKITAHCKOM MO3UIIMN 00YUaIOIIErocsi Kak aKTHBHOTO
U OTBETCTBEHHOI'0 WJIE€HA POCCHUICKOr0 OOINEeCTBA, MPEJACTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
Ipoleayp TpaxaaHCKOro ooOmecTBa (BBIOOPHI, OMNPOCHI U Tp.), YMEHHEM
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIUSIMUA 1 HA3HAYCHHUEM.

IIaTpuoTrnyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUICKOM TPaXTaHCKON UIEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY U HACTOSIIIEMY POCCUIICKONM MaTEMAaTHKH, [ICHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaTEMaTUYE€CKOM IIKOJIBI,
K HCIIOJIb30BAHUIO 3THUX JOCTHKEHUN B JPYrMX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHUEM JTyXOBHBIX IEHHOCTEH POCCHUNCKOTO HapoJa;
c(hOPpMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHUS, OSTHYECKOTO  IIOBEACHMUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHHUI HAYKH U JE€ATEIIbHOCTHIO
y4€HOr0; OCO3HAHHEM JIMYHOTO BKJIa/Ia B IOCTPOEHUE YCTOMYMBOIO OyAYIIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHPY, BKJIKOYAs JCTETUKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHHH, PaCCYKICHUI; BOCIPUHUMYHUBOCTHIO
K MaTEMaTUYECKUM acCIlleKTaM pPa3JIMYHbIX BUJOB UCKYCCTBA.

du3nveckoe BOCIUTAHNE:

c(OpMHUPOBAHHOCTBIO YMEHHs TPUMEHSATH MaTeMaTUYEeCKUE 3HaHUS B
MHTEpEecax 370pOBOT0 U 0€30MacHOro o0pa3a >KU3HU, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3JIOPOBBIO (30pOBOE MUTaHKE, COATTAHCUPOBAHHBIA PEXUM 3aHSATUU U
OTJIbIXa, peryisipHast PU3nyeckasi aKTUBHOCTD ); (PU3MUYECKOT0 COBEPILICHCTBOBAHUS,
IIPU 3aHATUSAX CIOPTHUBHO-03J0POBUTEIBHON 1ESITEIbHOCTBIO.

TpynoBoe BocniMTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0Us; UHTEPECOM K
pasiuuHbiM  cepam  TPOPECCUOHATIBHOW  JIESITEIbHOCTH,  CBS3aHHBIM €
MaTEMaTUKOW U €€ TPWIOKEHUSIMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeir mpodeccurt W peamu3oBBIBaTH COOCTBEHHBIC >KH3HEHHBIC IIJIAHBI,
TOTOBHOCTHIO U  CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa3oBaHUIO U



caM0o0Opa30BaHUI0 Ha MPOTSHKEHUM BCEM J>KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MaTEeMaTHUYE€CKON HANIPaBICHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHHE:

c(OPMHUPOBAHHOCTBIO AIKOJIOTHYECKON KYyJIbTYphl, TOHWMAHHEM BIIASHHUSI
COIMATbHO-?KOHOMUYECKUX TMPOIIECCOB HA COCTOSHUE MPUPOJHON M COIMATbLHON
Cpellbl, OCO3HaHWEM TIJ00aJbHOTO XapakTepa SKOJOTHYECKHX MpobiieM;
OpUEHTAallMEll Ha MPUMEHEHUE MAaTeMATUYECKUX 3HAHUW ISl PELICHHS 3a/1ad B
00J1aCTH OKPY>KArOUIel Cpeibl, INITAHUPOBAHUS TOCTYIKOB U OLIEHKH UX BO3MOXKHBIX
MOCJIEACTBUM JIJIS1 OKPYIKAIOIIEH CPEIBI.

IleHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM U  OOIIECTBEHHOW TMPAKTUKH, [OHUMAaHUEM
MaTeMaTUYEeCKOM HAayKHW Kak c(epbl 4eIoBEYECKOM MJesTeIbHOCTH, 3TarnoB €&
pPa3BUTUS M 3HAYUMOCTH JUJISl PA3BUTHs LUBWIM3ALMU; OBJIAJACHUEM S3BIKOM
MaTeMaTUKH M MaTeMaTUYECKOW KyJIbTYpOM Kak CpEICTBOM I[IO3HAHUS MUDA;
TOTOBHOCTBIO OCYIIECTBISITh MPOEKTHYI0 W MCCIEAOBATEIbCKYIO AESATEIbHOCTH
WHMBUIYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YUEOHOTO MpeaMeTa
«MaremaTtuka» XapaKTePU3yIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusiMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU 0eUCTNEUAMU.

1)  Vuueepcanvnvie  noznasamenvuvle  Oelicmeus, — 0becneuusarom
Gdopmuposanue 6a308blx KOSHUMUBHBIX NPOYECCO8 00yUarwuxcs (oceoeHue
Memo0o8  NO3HAHUA — OKpYXCamowe20  Mupa;  npumeHeHue  J102U4ecKux,
uccne008amenbCKux onepayuti, yMeHuti pabomamao ¢ ungopmayuet).

ba3oBble j1ornueckue aAeicTBus:

e BBIABIATH U XapaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKU MAaTEMaTUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY TMOHATUAMH; (OPMYIUPOBATH
OTIpECIICHUS]  TOHSATUH;  YCTAHABIMBATh CYIIECTBCHHBIA  TpPHU3HAK
KJaccu(uKauy, OCHOBaHUA i OOOOIIEHHS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIMUMOTO aHAIHN3A;

e BOCIpPUHUMATh, (opMynupoBaTh U MNPEOOPa30OBHIBATH  CYXKIICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIWHWYHBIC, YACTHBIC W OOIIHE;
YCIIOBHEIE;

e BBIABIATH  MaTEeMaTHUYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npoTuBopeursi B (akTax, JAHHBIX, HAOIIOJACHUSIX U YTBEPKICHHSIX;
npeayiaraTh KPUTEPUH JIJIS BBISIBJICHHS 3aKOHOMEPHOCTEH M TPOTHBOPEUHIA,



e JIeNaTh BBIBOABI C HCITOJIb30BAHUEM 3aKOHOB JIOTHKH, NCAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHUH 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSITEIILHO JIOKa3aTeIbCTBA MaTeMaTHYECKHUX
YTBEPKJCHUN (MPSMBbIE U OT POTHUBHOT0), BHICTPANBATh aPTYMEHTAIIHIO,
MPUBOIUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXXJICHHS U BBIBOJIbI;

e BBIOMpATH CHOCOO perieHust yd4eOHOM 3amauy (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEUICHUS, BBHIOMpaTh HanboJIee NOAXOAAIUNA C Yy4ETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHER).

ba3oBble ucciaeaoBaTe/ibCKue 1eiiCTBUS:

e HCIIOJIH30BaTh BOMPOCHI KaK MCCIIENOBATEIbCKUI WHCTPYMEHT MO3HAHUS;
(GbopMynIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOPEUYUE, MpOOIEMY,
yCTaHABIMBAaTh HWCKOMOE MW  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MMO3UINIO0, MHEHUE;

e TPOBOJUTH CaMOCTOSITETTLHO CTUTAHUPOBAHHBIN IKCIIEPUMEHT,
WCCJICIOBAHUE TI0 YCTAHOBJICHHUIO OCOOCHHOCTEH MAaTeMaTHYeCKOTO
00BbEKTa, SBJIICHHS, TMPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXKITY
00BEKTaMH, SBJICHUSMHU, ITPOIECCAMMU;

e CaMOCTOSITENIbHO ()OPMYITUPOBATH OOOOIICHHS U BBIBOABI MO PE3yIbTaTam
MPOBENEHHOTO HAOJIOEHUS, WCCIEIOBAHMS, OICHUBATH JOCTOBEPHOCTH
MOJTYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U O0OOIIICHHIA;

e TPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMpPOIECCa, a TaKKe BBIIBUTaTh
MIPENTIOIO0KEHHUS O €TO Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmueii:

e BBIABIIATH JeHUIMTH HHPOPMAIIMH, TAHHBIX, HEOOXOIUMBIX JIJI OTBETa Ha
BOIPOC U JUIsI pEIIeHUs 3a]1a4H;

e BbIOMpaTh UWH(DOpPMAIMIO U3  UCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh U WHTEPIPETUPOBATH WH(OOPMAIUIO
Pa3TUYHBIX BUAOB M (POPM IIPEICTABIICHNUS,

e CTPYKTYypUpOBaTh MH(GOPMAIIHIO, TIPEJCTABIATh €€ B Pa3IUYHBIX (HOpMax,
WUTIOCTPUPOBATH TpadUyuecKy;

e OIICHUBATH HaJA&KHOCTD uHGOpMAITIH o CaMOCTOSTEIIBHO
c(hOpMYyJIMPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanomuvie KOMMYHUKamueHwvle  Oelicmeus, 0bOecnedusarom

CHOPMUPOBAHHOCMB COYUATLHBIX HABLIKOE 0OYHAOUJUXCAL.

Oo0wenue:

e BOCHPHHUMATH U (POPMYITUPOBATH CYXKJICHHS B COOTBETCTBUH C YCIOBUSIMHU
U 1eTIIMUA OOIIEHUS;, ICHO, TOYHO, TPAMOTHO BBIPAYXKaTh CBOIO TOUYKY 3pCHUS



B YCTHBIX M MHCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHMS IO XOAYy peUIeHUs
3aJlayu, KOMMEHTUPOBATH MOTYUYEHHBIN pe3ysbTaT;

B X0JI€ 00CYKIEHMs 3a7aBaTh BOIIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
npoOJIeMBbl, pelIaeMon 3a/1a4uu, BbICKa3bIBaTh MJI€U, HAIIEIEHHBIE HA TIOUCK
pELICHHSI; COINOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMajora, oOHapyXMBaTh Pa3jIM4Me€ U CXOJCTBO IMO3ULUH; B
KOppEKTHOH popme GpopMyarpoBaTh pa3HOIIacus, CBOU BO3PAKEHUS;
NPEACTaBIATh  pPE3yJAbTaThl  pPELIEHUs  3aJaud,  SKCIEpPUMEHTAa,
UCCIIeI0BaHUs, IPOEKTA; CAMOCTOSATEIBHO BEIOUPATh POPMAT BHICTYIUICHHUS
c y4€TOM 3ajia4 NIPE3EHTALNN U OCOOEHHOCTEN ayIuTOPUH.

CoTpyaHuyecTBo:

MOHUMATh U UCIIOIB30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBHUYaTIbHOU
paboThl NpU pelIeHUd Y4EeOHBIX 3ajlay; MPUHUMATH 11€7b COBMECTHOM
NEeSTENbHOCTH, IUJIAHUPOBATh  OPraHU3allMi0  COBMECTHOW  paboThl,
pacnpenensTh BHIBI paboOT, JOTOBAapUBATHCA, OOCYXKIATh IMPOIECC U
pe3ysbTaT paboThl; 00001MaTh MHEHHUS HECKOJIBKUX JIIOJICH;

y4acTBOBATh B IPYIIOBBIX (popmax paboThl (00CYKaeHUsI, OOMEH MHEHU,
«MO3TOBBIE IITYPMbD» M WHBIE); BBINOJHATH CBOK YacThb padOThl U
KOOPJMHUPOBAThH CBOU JICHCTBUSA C APYTHUMH YWICHAMH KOMaH/IbI; OLICHUBATh
KaueCcTBO CBOEr0 BKJIaJa B OOMIMI MPOAYKT 1O KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

3) Vnusepcanvnule pezynamusnbie oeticmaus, obecneuusarom popmuposarue
CMbICNI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranusanus:

COCTaBIIATH ILJIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUpaTh CIIOCO0 perieHus
C Y4€TOM UMEIOIIUXCSL PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH U KOPPEKTUPOBATH BAPUAHTHI PEMIEHUI C yUETOM HOBOM
uH(pOopMaIIu.

CaMOKOHTPOJIb:

BJIAJETh HABBIKAMHU TI03HABaTEIbHOM pe(diaekcuH KaK OCO3HaHHMS
COBEPIIAEMBIX JEUCTBUH U MBICIMUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IPOLiecca U pe3yibTara
pelIeHnss MaTeEMaTUYECKOM 3a1auu;

IIPEABUIETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTB IIPY PEILICHUU 3a/1a49H,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENLCTB,
JTaHHbBIX, HAJICHHBIX OIINOOK, BBISBIIEHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE pe3yjibTaTa LEAM W YCIOBUSM, OOBACHATH
IIPUYUHBl JTOCTHKEHHUS WIM HENOCTHKECHMS PE3YJIbTATOB AEATEIBHOCTH,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



IHHPEJMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBaTh MOHATUSIMHU: TOUKA, PsIMAs, IIIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU W CIEACTBUS W3 HHUX TMPHU PEIICHUH
TeOMETPUYECKUX 3a1a4.

OmnepupoBath MOHATUAMU: MAPATIIETBHOCTD U MEPIEHANKYISIPHOCTD MPSMBIX
Y IUIOCKOCTEMN.

KnaccudpummpoBaTs B3aUMHOE paCIONIOKEHHUE MPSMBIX M IUIOCKOCTEH B
POCTPAHCTRBE.

OnepupoBaTh MOHATHSMM: JIBYTPAHHBIA yroJl, TpaHU JABYI'PAHHOIO YIJa,
peOpo IBYrpaHHOrO yria; JMHEWHBIM Yroj ABYIPaHHOTO YIJa; rpalycHas mepa
JIBYTPAHHOTO yIJIA.

OnepupoBaTh TOHATHUSAMU: MHOTOTPAHHMK, BBIMYKIBIA W HEBBITYKIBIN
MHOT'OTPaHHHK, JIEMEHTH MHOTOTPAHHUKA, TIPABMWIIbHBI MHOTOTPaHHUK.

PacriosHaBaTh OCHOBHBIE BHJBl MHOTOIPAHHUKOB (NMpamMypjAa; MpHU3Ma,
OpsIMOYTOJIbHBIN Mapajiiesienume, Kyo).

KnaccupummpoBath ~ MHOTOTpaHHHWKH,  BbIOMpass ~ OCHOBaHUS IS
KJaccuPUKauy (BBIMYKJIbIE W HEBBIMYKJIble MHOTOIPDAHHUKHU; IpaBUIbHbIE
MHOTOIPaHHUKH; MPSMbIE U HAKJIOHHBIE PU3MBI, NapaijieNeune/bl).

OmnepupoBaTh MOHATHIMHE: CEKYIasi INIOCKOCTh, CEYCHHE MHOTOT DAHHHKOB.

OOBSICHATH MPHUHIIUIIBI TIOCTPOSHUS CEYEHUH, UCTIONB3Ysl METO/I CJICIOB.

CtpouTh ceyeHMs] MHOTOTPAHHUKOB METOJOM  CJIEIOB, BBIMIOJHATH
(BBIHOCHBIE) TJIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBepXy, COOKY, CHU3Y.

Pemiate 3aaun Ha HaXOXKJCHUE TEOMETPUUECKUX BEIUYHH 110 00pas3iaM i
QIrOpUTMaM, TPUMEHSST W3BECTHbIE AaHAJIUTHUYECKHE METOJbl IMpU PELICHUU
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]a4 Ha BBIYMCICHUE PACCTOSHUNA MEXIY ABYMSI
TOYKaMHU, OT TOYKH JIO TMPSIMOM, OT TOYKH JO IJIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMUCS MTPSIMBIMHU.

Pemars 3a1aun Ha HaAXOXKJCHHE TEOMETPUUYECKUX BEJIIMYUH MO 00pa3lam Win
QITOpUTMaM, TPUMEHSS W3BECTHBIC AaHAJUTHUYECKHE METONIbl TpPU PEIICHUU
CTAaHIAPTHBIX MAaTeMaTHYECKMX 3a/Jad Ha  BBIYUCICHHUE YIJIOB  MEXIY
CKPELMBAIOIIUMUCS  OPSIMBIMH, MEXIYy TMPSAMOM U  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbraucasate 00bEMBI B IJIOMIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,
npaMuza) ¢ IpuMeHeHUueEM (OPMYIT; BEIYUCISATh COOTHOIICHHUS MEXKTY TUIOIIAIIMU
HoBepXHOCTEH, 00bEMaMU TOJJOOHBIX MHOTOTPAHHUKOB.



OnepupoBaTh TNOHATHSAMHU: CHUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCb U
IUIOCKOCTh CUMMETPHUU; LIEHTP, OCh U TUNIOCKOCTh CUMMETPUU (DUTYPHI.

W3Bnekatb, mnpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HMH(OPMALMIO O
IOPOCTPAHCTBEHHBIX FEOMETPHUUECKHUX (PUrypax, MPEACTABICHHYIO Ha YepTeXxax U
PUCYHKaX.

[TpumensaTs reomerpudeckue GakThl AJis1 pELICHNs CTEPEOMETPUUECKUX 3a]1a4,
IPEAIONAraIUX HECKOJIBKO [IAr0B PEUIEHUS, €CJIA YCIOBUS IPUMEHEHUS 3a]1aHBbI
B IBHOU (hopme.

[IpumeHsAT, mpocTeilline MNpOorpaMMHBIE  CPEICTBA M 3JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUU CTEPEOMETPUUECKUX 3a/1ay.

[IpuBoauTh HpUMEPHl MATEMAaTUYECKHX 3aKOHOMEPHOCTEH B MPUPOILE U
YKU3HHU, PaCiO3HABATh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsATh MONy4YeHHBbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh pPEaJIbHbIE
CUTyalldd W NPHUMEHATh W3YyUEHHBIE IIOHATHUS B MPOLECCE IOUCKA PELICHUS
MaTeMaTUyecku CGHOpPMYJIHPOBAHHON MpoOJIEeMBbl, MOJEIMPOBATh pealbHbIE
CUTyallUM Ha S3bIKE TE€OMETPUH, MCCIEAOBaTh IIOCTPOECHHBIE MOJAEINU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX TIOHATHI U TEOpeM, anmnapara aareOpsl; pemarhb
NpaKTUYECKUE 3a]]a4, CBA3AHHBIE C HAXOXKICHUEM I'€OMETPUUYECKUX BEIUUHUH.

11 KJIACC

OnepupoBaTh TOHATHSIMH: LWIMHIAPHYECKAS IOBEPXHOCTh, O0pa3yroIIHe
MWIMHIPUIECKOHN MTOBEPXHOCTH; IIMIIMHIP; KOHUYECKask TOBEPXHOCTh, 00pa3yIolue
KOHUYECKOM TTOBEPXHOCTH, KOHYC; C(heprudecKas MoOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (WIMHIP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTYYEHUS TE BPAILICHUS.

KnaccudunmpoBats B3auMHOE pacronoxeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMH: IMIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CEerMeHTa; IIapOBOM CJIOM, OCHOBAHME LIAPOBOIO CJIOS, BHICOTA IIAPOBOTO CIOS;
IapOBOM CEKTOP.

Berancisate  00BEMBI M MJIOMIAMM  TOBEPXHOCTEH TN  BpalieHus,
TCOMETPUICCKUX TeJl C TPUMEHEHUEM (HOPMYI.

OnepupoBath NOHATUSAMU: MHOTOTPAHHUK, BIIUCAHHBIN B CPEpy 1 ONUCAHHBIH
okoJto cdepsl; chepa, BIIMCaHHAS B MHOTOTPAHHUK UJTU TEJIO BPAIICHHUS.

BbIaucisTh COOTHOMICHHUS] MEXAY IUIOMAASMU MOBEPXHOCTEH U 00bEMamMu
MOI00HBIX TEll.

N3o0pakath m3ydaemple (QUTYpBl OT PYKH M C TNPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BrITIONHATH (BBIHOCHBIC) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00bEMHBIX
buryp: BU CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIICHU.



W3BnekaTb, HHTEPHOPETHPOBATH M MPeoOpa3oBbIBaTh HHPOPMALHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (DUrypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbIMONHATE IEWCTBUSA CIHOKEHHUS BEKTOPOB, BBIYMTAHUSA BEKTOPOB U
YMHOXXEHHSI BEKTOpa Ha YUCIIO0, 00BSICHATh, KAKUMH CBOMCTBAMHU OHHU 00J1a/1ato0T.

IIprMeHATh IpaBUIIO NIapaJuIECIIECIIAIIEAA.

OnepupoBaTh NOHATUSMU: JE€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXKIY
BEKTOpPaMH, CKAIIIPHOE NIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxoaute cymMMy BEKTOPOB M NMPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPAMH, CKaJIspPHOE IMPOMU3BEIAEHUE, pACKIaAbIBaTh BEKTOP MO JABYM
HEKOJUIMHEApHBIM BEKTOPAM.

3aaBaTh INIOCKOCTh YPABHEHHEM B JEKAPTOBOW CHCTEME KOOPIUHAT.

[TpumensaTs reomeTpudeckue GakThl A1 pEIICHUs CTEPEOMETPUUYECKUX 334,
IIPEATNIOJIAraOIINX HECKOJIBKO IIArOB PEIEHHUS, €CJIA YCIOBUS IPUMEHEHHMS 3a/1aHbl
B SIBHOU (hopme.

Pemate mpocrenmne reoMeTpuyecKue 3aladyd Ha INPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METO/A.

Pemlarp 3amaum Ha [10Ka3aTelbCTBO MAaTEMAaTHUYECKUMX OTHOLIEHUW H
HaX0XKJIEHUE T€OMETPUUYECKUX BEJIMYMH M0 00pa3laM WK aaropuT™MaM, NpUMEHsIs
M3BECTHBIE METOBI IPH PELICHNUH CTAHAAPTHBIX MAaTEMAaTHYECKUX 3a/1a4.

[IprMeHATr  mpoCTEWIIME NPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

IIpuBOoaUTE NpUMEpPBl MATEMAaTHUYECKHUX 3aKOHOMEPHOCTEM B NPUPOAE U
YKWU3HM, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOMYyYEHHBIE 3HAHMS HA IPAKTHKE: AHAIU3UPOBATH DPEAIbHBIE
CUTyalldd W TPUMEHATh HW3YYEHHBIC IIOHATHS B TIPOLECCE IOUCKA PEIICHUS
MaTeMaTUyecku CGHOpPMYJIHPOBAHHON MpoOJIEeMBbl, MOJEIMPOBATh peabHbIE
CUTyalluH Ha S3bIKE T'E€OMETPUHU, MCCIENOBaTh IOCTPOEHHBIE MOJEIN C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHITHI U TEOpEM, anmnapara aareOpbl; pemarhb
IIPAKTUYECKUE 33/1a4H, CBA3AHHBIC C HAXOXKACHUEM T€OMETPUUECKUX BEIUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
Kosan4vecTBo yacoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
KonTpoabnsie | IlpakTHueck
n/n NporpamMMsl Bcero o0pa3oBaTe/IbHbIE
padoThbI ue padboTbl
pecypchbl
1 B 10 http://school-
BEHCHHC B CTCPCOMCETPHIO collection.edu.ru/
2 [IpsiMbIe ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 1 http://school-
[TapajutenbHOCTB NPSAMBIX U IUNIOCKOCTEH collection.edu.ru/
3 IlepneHAUKYIAPHOCTD MPSAMBIX U 19 http://school-
IUIOCKOCTEN collection.edu.ru/
http://school-

4 Vsl MKy NPSAMBIMU U IUIOCKOCTSAMH 10 1 ]
collection.edu.ru/
http://school-

) MHororpaHHuKu 11 1 )
collection.edu.ru/
http://school-

6 OOBEMBI MHOTOTPAaHHUKOB 9 1 ]
collection.edu.ru/

7 i ) 4 1 http://school-

OBTOPEHHE: CEUCHHUSI, PACCTOSHUS U YTJIbI collection.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 ) 0
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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11 KJIACC

KoanuectBo yacos JIeKTPOHHBIE
HanmeHnoBaHue pa3/iesioB U TeM uudgposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchl
http://school-

! Tena BpateHs 12 collection.edu.ru/
http: hool-

2 OOBEMEBI TEI 5 1 _SC o0
collection.edu.ru/
http://school-

3 BekTopbl 1 KOOpAWHATHI B POCTPAHCTBE 10 1 collection.edu.ru/

4 [ToBTOpenue, o606mICHNE, 7 1 http://school-

cHUcTeMaTH3alus 3HaHUI collection.edu.ru/
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 3 0



http://school-collection.edu.ru/
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http://school-collection.edu.ru/
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HNOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBo 4acoB DJIeKTPOHHbIE

Ne Hara uudposBbie

Tema ypoka Kontpoabubie = [IpakTHueckne
n/n Bcero u3yuyeHusi | oOpa3oBaTeibHbIE

padoTsbI padoThbI
pecypchl

OcCHOBHBIE OHATHS CTEPEOMETPHUU:

TOYKa, NpsiMasi, IIIOCKOCTb,

1 npoctpaHcTBO. [IpaBmina n3o0pakeHus Ha 1 http://school-
PUCYHKaX: M300paKeHUS TUIOCKOCTEH, collection.edu.ru/
HapaIeNIbHbIX IPSAMBIX (OTPE3KOB),

CEepEeUHBI OTPE3KA

2 [TonsATHs: nepecekaromumecs mI0CKOCTH, 1 http://school-
IepeceKaromecs npsmas 1 II0CKOCTh collection.edu.ru/

3 [TonsaTHs: nepecekaromuecs mIOCKOCTH, 1 http://school-
IepeceKarImuecs npsMas 1 ImI0CKOCTh collection.edu.ru/
3HAaKOMCTBO C MHOTOI'PAaHHUKAMHU,

http://school-
4 n300pakeHUE MHOTOTPAaHHUKOB Ha 1 _
collection.edu.ru/
PHUCYHKaX, HAa MPOCKIMUOHHBIX YEPTEKAX
HauanwsHbie cBeeHNS 0 KyOe u
. http://school-
5 NUpaMUIE, UX PA3BEPTKUA U MOEIIH. 1 _
collection.edu.ru/
CeueHnst MHOTOTPAaHHUKOB
HauanwHbie cBenenus o kyoe u hit hool
.. ://school-
6 NUPaMUIE, UX PA3BEPTKUA U MOIEIH. 1

CeueHust MHOIOIPaHHUKOB

collection.edu.ru/
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Ilonstre 00 aKkCHOMAaTHYECKOM

http://school-

7 MOCTPOEHUU CTEPEOMETPUU: AKCUOMBI _

collection.edu.ru/
CTEPEOMETPHUH U CJIECICTBUS U3 HUX
[Tonstue 06 akcHOMaTHYECKOM

http://school-

8 MIOCTPOEHUU CTEPEOMETPHUH: AaKCUOMBI _

collection.edu.ru/
CTEPEOMETPHUH U CIEICTBUS U3 HUX
[TonsiTre 06 akCHOMATHIECKOM

http://school-

9 IIOCTPOEHUU CTEPEOMETPUU: AKCUOMBI ,

collection.edu.ru/
CTEPEOMETPHUH U CIICICTBUS U3 HUX
[Tonsarue 00 akcuOMaTHYECKOM hit hool
.//SCNOo0l-
10 MMOCTPOEHUU CTEPEOMETPUU: AKCUOMBI ,
collection.edu.ru/
CTEPEOMETPHUH U CIICICTBUS U3 HUX
B3anmHoe pacnonoxeHue npsmMbIx B
11 IIPOCTPAHCTBE: IIEPECEKAIOIHECH, http://school-
IapaieIbHbIE U CKPEIIUBAIOIIECS collection.edu.ru/
MpsIMbIE
[TapannenpsHOCTh NPAMBIX U IUIOCKOCTER

12 B IIPOCTPAHCTBE: apaJUIEIbHEIE MIPSIMBIE http://school-

B IIPOCTPAHCTBE; MapaILIEIIbHOCTh TPEX collection.edu.ru/

MIPSIMBIX

[lapajutenbHOCTB NPSAMBIX U IUIOCKOCTEH hit hool
://school-

13 B npoctpanctse: [lapannensHOCT _

. collection.edu.ru/
MPSIMOM M TNIOCKOCTH
http://school-

14 VYTIIIBI C COHANPABICHHBIMUA CTOPOHAMHU ,
collection.edu.ru/
http://school-

15 Yroa Mexay NpsMbIMHU B IPOCTPAHCTBE

collection.edu.ru/
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http://school-

16 VYron Mexay NpsMbIMU B IPOCTPAHCTBE
yp poctp collection.edu.ru/
17 [TapannenbHOCTb MIOCKOCTEN: http://school-
rnapajiesbHbIe IIJIOCKOCTH collection.edu.ru/
. . http://school-
18 CaolicTBa napauieabHbIX MIIOCKOCTEN ,
collection.edu.ru/
[IpocTerine mpocTpaHCTBEHHbIE
19 b 6 http://school-
WT'YpBI HA TUNTIOCKOCTH: TETPASIP, K .
P TPasAp, XY, collection.edu.ru/
napajuIeIeIuIe,|
N http://school-
20 [TocTpoenue ceuenuit _
collection.edu.ru/
. http://school-
21 ITocTpoenue ceuenuit .
collection.edu.ru/
KonTponbhas pabora no teme "Ipsmblie
22 Y TJIOCKOCTH B MPOCTPAHCTBE.
[lapannienbHOCTh OPSIMBIX U TUNIOCKOCTEN"
[TeprieHAMKYASAPHOCTD NPAMOUN 1 it hool
://school-
23 IUIOCKOCTH: IIEPIIEHINKYIISIPHEIE TIPSIMBIE
p YAp p collection.edu.ru/
B IPOCTPAHCTBE
24 [IpsiMble napainensHble U http://school-
MEePIEHIUKYIISIPHBIE K MIIOCKOCTH collection.edu.ru/
o5 [Ipsimble napannensbHble U http://school-
MEPUEHINKYJISIPHBIE K INIOCKOCTH collection.edu.ru/
26 [Ipu3Hak nepneHIuKyIIpHOCTH PIMOU http://school-
U IUIOCKOCTU collection.edu.ru/
97 [Ipu3Hak nepneHauKyIIpHOCTH MPSIMOI http://school-

" IJIOCKOCTH

collection.edu.ru/
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Teopema o npsiMoil nepHeHAUKYISIPHON

http://school-

28 .
IUIOCKOCTH collection.edu.ru/
29 Teopema o0 psAMOM NEPIIEHIUKYIIAPHOU http://school-
IUIOCKOCTH collection.edu.ru/
30 Teopema o npsMoO# NEPHEHIUKYIIPHOMI http://school-
IUIOCKOCTH collection.edu.ru/
[TeprieHAMKYSIp ¥ HAKIOHHBIE:
http://school-
31 paccTosiHue OT TOYKHU 0 IIIOCKOCTH, _
8 collection.edu.ru/
paccTosiHue OT NMPSAMOM A0 MIIOCKOCTH
[lepnenauKysip 1 HaKJIIOHHBIE:
http://school-
32 pacCcTOSIHAE OT TOYKH JI0 IJIOCKOCTH, ,
8 collection.edu.ru/
paccTosiHue OT MPSMOM A0 IJIOCKOCTH
[lepnenauKysip U HaKJIOHHBIE: hit hool
://school-
33 paccTosiHUE OT TOYKH 10 IUNIOCKOCTH, _
g collection.edu.ru/
paccTosiHue OT MPSMOM A0 MIIOCKOCTH
[lepnenaAuKyIISIp U HAKIIOHHBIE:
http://school-
34 paccTosiHUE OT TOYKH 10 TUIOCKOCTH, _
g collection.edu.ru/
aCCTOSIHUE OT IPSIMOM 10 INIOCKOCTHU
e
35 VYTriabl B IPOCTPAHCTBE: YTOJ MEKITY http://school-
MIPSIMOM M TUIOCKOCTBIO collection.edu.ru/
36 JIBYrpaHHBIN yroJi, TMHEHHBIN Yroil http://school-
JIBYTPAHHOIO yIiia collection.edu.ru/
37 JIByrpaHHBIN yroJi, TMHEHHBIN yroJ http://school-
JBYIPaHHOI'O yIja collection.edu.ru/
IlepneHAuKyISIPHOCTD IIJIOCKOCTEM: hit hool
://school-
38 MPU3HAK NEPIEHAUKYISIPHOCTH IBYX

IUIOCKOCTEN

collection.edu.ru/
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[TeprieHAMKYASIPHOCTD INIOCKOCTEM:

39 http://school-
MpU3HAK nevpneHm/IKynﬂpHocm JIBYX collection.edu.ru/
IUIOCKOCTEN
[TeprieHAMKYIAPHOCTD INIOCKOCTEM: htto://school-

40 IIpU3HAK r[e:pnequ/IKynﬂpHocm JIBYX collection.edu.ru/
IJIOCKOCTEN

a1 . http://school-
Teopema o TpEX NEpPHIEHAUKYIAPAX collection.edu.ru/

2 . http://school-
4 Teopema o TpEX nmeprneHANKYISIpax collection.edu.ru/
43 T . http://school-
eopeMa 0 TpPEX NMEPIEHAUKYIIpax collection.edu.ru/
KonTponbhas pabota no temam

44 "[leprieHAUKYISPHOCTD MPSMBIX U
mIockocTel" 1 "YTibl MeXy NPSIMBIMA
Y TUIOCKOCTSIMU"

[ToHATHE MHOTOTpaHHUKA, OCHOBHBIE

45 3JIEMEHTHI MHOTOT'PaHHHKA, BBIITYKIIBIE U http://school-
HEBBIIYKJIbIE MHOTOTPAHHUKH; pa3BEPTKa collection.edu.ru/
MHOTOI'paHHUKA
[Ipusma: n-yronpHast npu3ma; rpaHu u

16 OCHOBaHHU NMPU3MBI; IIpsAMast U http://school-
HAKJIOHHAS MPU3MBbI; OOKOBas U MOJHAS collection.edu.ru/
IIOBEPXHOCTH IPU3MBI

47 [Tapannenenunen, NpsIMOYrOJIbHBIN http://school-
rapauieenuIie]l i ero CBOMCTBA collection.edu.ru/

48 [Tupamupaa: N-yronpHas nupamMuia, rpaHu http://school-

U OCHOBAHHUE IMUpaMUbI; OOKOBas U

collection.edu.ru/
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IIOJIHAS TIOBEPXHOCTh ITUPAMUIBL;
MIpaBUJIbHAS U YCEUEHHASI TUPAMUIA

HpaBI/IJIBHBIe MHOTI'OT'paHHUKHA: IOHATHUC
MPpaBUJIBHOT'O MHOT'OI'PAHHHUKA,

http://school-
49 MpaBWibHas MPU3Ma U MPaBUIIbHAS _
collection.edu.ru/
nupaMua; MpaBUIbHAsE TPEYroabHas
MpaMuia U IPaBUWIbHBIA TETPadIp; Kyo
IIpencraBneHue o IpaBUILHBIX
50 P P http://school-
MHOTOTPaHHHUKAX: OKTa3JIp, JOJACKa3Ip U .
p P, P collection.edu.ru/
HUKOCa’Ip.
CummeTpusi B IPOCTPAHCTBE: CHUMMETPHS
OTHOCHUTEJBHO TOYKH, ITPSMOM,
http://school-
51 IJIOCKOCTH. DJIE€MEHThl CHMMETPUH B .
collection.edu.ru/
MpaMuJax, napauiesenunenax,
MPaBWIbHBIX MHOTOI'PaHHUKAX
Brrunciaenue 31eMeHTOB
52 56 http://school-
MHOT'OIpaHHHMKOB: p€Opa, IuaroHaau )
p peopa, ’ collection.edu.ru/
YTJIbI
[Tnomaas GOKOBOM MOBEPXHOCTH U
53 IIOJIHOW ITOBEPXHOCTHU IIPSIMOM IPU3MBI, http://school-
TUIOIAh OCHOBAHHM, TeOpeMa 0 OOKOBOH collection.edu.ru/
MMOBEPXHOCTHU MPSIMOI PU3MBI
[Tnomaas GOKOBOM MOBEPXHOCTH U
54 MOBEPXHOCTHU MPABUILHON TUPAMHUIbL, http://school-
Teopema O IJIOMAau OOKOBOM collection.edu.ru/
[IOBEPXHOCTU YCEUEHHON NTUPaMUIbI
55 KonTponbhas pabota o Teme

"MHororpaHHuku"
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http://school-

56 IToustue 00 00BEME .
collection.edu.ru/
. http://school-
57 O0BEM TUpaMUIBI i
collection.edu.ru/
. http://school-
58 OO0BEM TUpaMHUTBI i
collection.edu.ru/
. http://school-
59 OO0BEM TUPAMHUTBI )
collection.edu.ru/
. http://school-
60 OO0BEM TTUPAMH/TBI )
collection.edu.ru/
. http://school-
61 OO0BEM TTPU3MBI _
collection.edu.ru/
. http://school-
62 O0BEM TIPU3MBI _
collection.edu.ru/
. http://school-
63 OO0BEM npHU3MBI .
collection.edu.ru/
64 KonTponbhas pabora no teme "O0bEMbI
MHOT'OTpaHHUKOB"
IToBTOpenue, o6o01IeHNE hit hool
N ://school-
65 cucreMatu3anus 3Hanui. [loctpoenne ]
. collection.edu.ru/
CEYCHUI B MHOTOT'PAHHHUKE
[ToBTOpenue, o6o0IeHNE
cucTeMaTu3alus 3HaHui. Belaucienue
66 pacCTOSIHUI: MEXKY ABYMS TOUKaMH, OT http://school-
TOYKH JI0 TIPSIMOM, OT TOUKHU JI0 collection.edu.ru/
IIJIOCKOCTH, MEXK]TY CKPEIIUBAIOITUMUCS
PSIMBIMU
67 HToroBast KOHTpOJIbHAs paboTa
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[ToBTOpeHue, 0600IIEHNE
cucTeMaTu3alus 3Hannii. Beraucienne

68 YIJIOB: MEXY CKPELIUBAOIIUMUCS 1 http://school-
MPSAMBIMU, MEXIY IIPSIMOU U collection.edu.ru/
IJIOCKOCTBIO, ABYIPAHHBIX YIJIOB, YIJIOB
MEXIY IIIOCKOCTAMHU

OBIIEE KOJIMYECTBO YACOB I1O0 68

[NPOIT'PAMME



http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KJIACC

KonnuyectBo yacos DJIEeKTPOHHBIE
Nen/m | Tewma ypoka Kontpoabnbie  IIpakTHueckune flata wHppoBkie
Bceero U3y4yeHHusi | o0pa3oBaTe/IbHbIE
padoThI padoThI pecypehI

1 Cdepa u map: neHTp, paanyc, IHameTp; 1 http://school-
TUIOIIAb TOBEPXHOCTH CEpHI collection.edu.ru/
B3aumHoe pacnonoxeHue cepsl u hitto://school-

2 IJIOCKOCTH; KacaTesbHas INIOCKOCTh K 1 T

collection.edu.ru/
chepe; mmomans chepor

3 N300paxenue chepsl, mapa Ha 1 http://school-
iockoctd. CedeHus mapa collection.edu.ru/
Hunmuapuueckast MOBEPXHOCTb,

4 oOpa3yroniye HUIHHIPHYECKON 1 http://school-
MOBEPXHOCTH, OCh LIWJIMHAPUYECKON collection.edu.ru/
MMOBEPXHOCTHU
[{unuHap: ocHOBaHUS U OOKOBas

5 MOBEPXHOCTh, 00pa3yroias 1 ockh; 1 http://school-
IUIOIIAa s OOKOBOU M HOJHOM collection.edu.ru/
MMOBEPXHOCTHU
N300pakeHre UIMHIPa Ha TUIOCKOCTH.

5 Pazpéprka nnnunapa. Ceuenus 1 http://school-
IUIMHAPA (TTIOCKOCTHIO, TapaJIeTbHOM collection.edu.ru/
WM NIEPHEHIUKYISIPHON OCH LIHUJIMHAPA)

Konnueckast moBepxHOCTh, 00pasyrormime htto://school-

7 KOHUYECKOW MOBEPXHOCTH, OCh U 1 '

BCpPIIHMHA KOHMYECKOM IMOBCPXHOCTHU

collection.edu.ru/
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KOHYCI OCHOBAaHHE U BEPIIHHA,

8 6 6 . http://school-
o0Opa3yromast ¥ 0Ch; INIOMAaab O0OKOBOM -
P yIOv ’ collection.edu.ru/
Y TIOJIHOM TTOBEPXHOCTH
VYceuéHHblil KOHYC: 00pa3yrolye u
http://school-
9 BBICOTA; OCHOBAaHHUSA U OOKOBas _
collection.edu.ru/
MMOBEPXHOCTh
N3o06pakeHne KoHyca Ha MIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
. http://school-
10 (MII0CKOCTHIO, apaIeIbHOM .
collection.edu.ru/
OCHOBAHHIO, 1 INIOCKOCTBIO,
MIPOXOJISAIICH Yepe3 BEpUINHY)

11 KoMmOuHanwst Ten BpameHus u http://school-
MHOT'OT'PaHHHUKOB collection.edu.ru/
MHOrorpasHukK, ONUCaHHbIA OKOJIO

http://school-
12 ctepsl; chepa, BiUcaHHas B .
collection.edu.ru/
MHOTOTPaHHUK WJIU B TEJIO BpAICHUS
13 [Tousatre 00 00bEMe. OCHOBHEIC http://school-
CBOIicTBa 00HEMOB Tel collection.edu.ru/
. http://school-
14 O0BEM uIMHApa, KOHYCa .
collection.edu.ru/
.. http://school-
15 O06BEM mapa u momaas chepol _
collection.edu.ru/
[TomoOHbIe Tena B MPOCTPAHCTBE.

16 COOTHOIIEHHS MEX Y TUIOLIAASIMU http://school-
MOBEPXHOCTEN, 00bEMaMH MOJJOOHBIX collection.edu.ru/
Tea

17 Konrponbnas pabora no temam "Tena

BpameHus" u "O0beMbr Ten"
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http://school-

18 BekTop Ha MJI0CKOCTH U B POCTPAHCTBE .

p poctp collection.edu.ru/
http://school-

19 Clio)keHHUE ¥ BBIYMTAHUE BEKTOPOB _
collection.edu.ru/
http://school-

20 YMHOK€EHUE BEKTOpa Ha YUCIIO0 .
collection.edu.ru/

Pasnoxenune BekTopa 1o TpéM
http://school-
21 HEKOMIUIaHApHBIM BekTopam. [IpaBuiio ,
collection.edu.ru/
napajuienenumneaa
Pemenne 3amay, CBA3aHHBIX C
. . http://school-
22 IIPUMEHEHNUEM IIPABUII AEHCTBUI C .
collection.edu.ru/
BEKTOpaAMHU
[IpsimoyrosibHast cUCTEMA KOOPJIMHAT B hit hool
://school-
23 npocrpadcTse. KoopauuaTel BEKTOpA.
pocTp N p p collection.edu.ru/
[Ipocreiimue 3a1aun B KOOPAMHATAX
24 VYron mexay Bektopamu. CKaasipHOE http://school-
MIPOU3BEAECHUE BEKTOPOB collection.edu.ru/
o5 Boiuuciienue yrioB Mexay npsiMbIMU 1 http://school-
IIJIOCKOCTSIMU collection.edu.ru/
26 KoopanHaTHO-BEKTOPHBIN METO ITPU http://school-
pELIEHNN T€OMETPUIECKUX 32129 collection.edu.ru/
KonTponbhas pabota o teme
27 "BekTopbl 1 KOOpAUHATHI B
npoctpaHcTee”
[ToBTOpeHmE, 06001ICHNE U
28 cucreMaruszanus 3HaHuil. OCHOBHbIE http://school-

¢burypsl, GpakThl, TEOPEMBI Kypca
TUTAHUMETPUH

collection.edu.ru/
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[ToBTOpeHme, 0600IIEHNE 1
29 cucreMarn3anus 3Hannii. OCHOBHBIE 1 http://school-
¢burypsl, GpaxTsl, TEOPEMBI Kypca collection.edu.ru/
TUTAHUMETPHUH
IToBTOpEeHME, 0000IIEHNE 1
o http://school-
30 cucTeMaTHU3alus 3HaHWi. 3aqaqau 1 i
collection.edu.ru/
TUTAHUMETPUH B METOJIBI X PEIICHUS
[ToBTOpeHue, 06001IeHNE U
. http://school-
31 cUcTeMaTHU3alusA 3HaHWui. 3agauu 1 )
collection.edu.ru/
TJIAHUMETPUH ¥ METOJIBI MX PEIICHHS
[ToBTOpenue, 0600IIEHNE U
30 cucrteMaru3anus 3Hannii. OCHOBHBIE 1 http://school-
burypsl, GpaxTsl, TEOPEMBI Kypca collection.edu.ru/
CTEpEeOMETPUHN
33 HToroBast KOHTpOJIBHAs paboTa 1
34 [ToBTOpeHwue, 06001IeHNE U 1 http://school-
cUCTeMaTHU3alysl 3HaHUN collection.edu.ru/
OBHIEE KOJIMYECTBO YACOB I10 34

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

I'eomerpus, 10-11 k1. YueOnuk. ansa odmeodp. yupesxnenunii [JI.C. Aranacsan, B.O.
byry3os, C.b. KagomuieB u np.] — 18-¢ u3a. — M.: [Ipocsemenne, 2021

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

1. Uzyuenue reomerpum B 10-11 kimaccax: MeToguYecKUe PEKOMEHIAAIIMM: KHUTA
s yautens/ JI. C. Aranacsn, B.®. byry3os, I0.A. I'mazkoB u 1p.]- M.:
[Ipocsemenue, 2019

2.3uB B.I'. .T'eomerpus: dunaktudeckue wmarepuansl s 10-11 kmacca/b. T
3uB, B.M. Meiinep. — M.: IIpocsemienue, 2010—2012.

3. I'eomerpus. Tector. 10-11 kmaccsl: yueb.-met. mocooue / I1. 1. AnteiHOB-M.:
Hpoda,2017.

4. KontponbHbie paboThl 110 reomerpun, 10-11 kmace: k yaeonuky JI. C. ATaHacsHa
« T'eomerpus, 10-11»/ H. b. MenbaukoBa-M.: U3a. «3k3amen», 2018.

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

http://www.openet.edu.ru/
http://lwww.fipi.ru/
http://www.ege.edu.ru/
http://www.mccme.ru/
http://festival.1september.ru/
http://school-collection.edu.ru/
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