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HOACHUTEJBHAASA 3AIIUCK

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotaHa Ha ocHOBe DenepaibHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTHYEeCKOMY OOpa30BaHUIO, ¥ TPAAWIMN POCCHICKOTO 0O0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIOIIMMHU OCHOBY JJII CaMOPa3BUTHUSI U HENPEPHIBHOIO 00Opa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W II03HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTH 00YyYarOIIXCsl.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca TE€OMETPUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHusl OOYCIIOBJIEHA MPAaKTUYECKOW 3HAYMMOCTBIO METANpeIMETHBIX U
OpEIMETHBIX PE3yJIbTAaTOB OOYUYEHHUS T'€OMETPUM B HANpPaBIECHUH JIMYHOCTHOTO
pa3BuTusa oOyvarommxcs, (OpMUPOBaHUS (PYHKIMOHAIBHOM MAaTeMaTHYEeCKOU
IPAMOTHOCTH, U3YUYEHUS IPYTUX YUeOHbIX AUCHUIUIMH. Pa3BuTue y o0yyaromuxcs
MPaBUIbHBIX MPEACTABICHUA O CYIIHOCTH U NPOUCXOKIECHUH TE€OMETPUYECKHX
abcTpakuuii, COOTHOUIEHHHM pEaJbHOIO0 M HJI€ATbHOIO, XapaKTepe OTpPaKEHMs
MaTEMATUYECKON HAYKOM SIBJICHUH U ITPOLIECCOB PEAIBHOTO MUPA, MECTE TEOMETPUU
B CUCTEME HayK U pOJId MaTEMaTHUECKOT0 MOJICIMPOBAHUS B HAYYHOM MO3HAHUU U
B IIPaKTUKE CIIOCOOCTBYET (OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUaIINXC, a
TAaK)K€ KA4eCTB MBIIUICHUS, HEOOXOOUMBIX [JIs aJanTalid B COBPEMEHHOM
o01iecTBe.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHUs, Tak Kak oOOecrneyrMBaeT BO3MOXKHOCTh H3Y4YEHUS Kak
JUCHUIUINH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlornyeckoe MblUIeHHE, (GOopMUpyEeMOe NpPU H3YYEHHH OO0y4YaroIIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUU U TOCTPOCHUH IIEMOYKHU JTIOTHUECKHUX YTBEPIKICHUN
B XOJ€ pELIEHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUTAaTh M OMPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOIB3YIOTCS TMPU PEIICHUH 3a7ad €CTECTBEHHO-
HAy4YHOI'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYILECTBEHHYIO POJb BO
BCEX 001acTsIX AEATENbHOCTH 4YesoBeka. OpueHTauus 4elloBeKa BO BPEMEHU M
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBUE €ro COIHaIbHOTO ObiTHsA, (dopMa
OTPaKEHUSI OKPYXAlOIIEero MHpa, YCJIOBHUE YCIELIHOTO IO3HAHUS U aKTUBHOIO
npeoOpa3oBaHusl  JAEUCTBUTENBHOCTH.  OINepUpOBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00bEIUHSIET pa3Hble BUAbI yI€OHOM U TPYJOBOU 1€ATEIbHOCTH, SABIIACTCS
OJHUM M3 TPO(ECCHOHATBFHO BAXKHBIX KayeCTB, MOATOMY akTyajbHa 3ajada



dopMupoBaHusi 'y  OOYyYalOIIMXCS  MPOCTPAHCTBEHHOTO  MBIIUICHHUS  KaK
Pa3HOBUIHOCTH OOpAa3HOTO MBIIUICEHWS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJIFTOTOBKE K MPAKTUYECKOU ACSITEIFHOCTH TT0O MHOTUM HAIPABICHUSM.

Ilenp ocBoeHMs mporpaMMbl ydueOHOro kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE O0O0yueHuss — 00meo0pa3oBaTeIbHOE U OOILIEKYJIbTYpHOE pa3BUTHE
oOyuaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOTb30BAHMS
CUCTEMAaTUYECKUX TCOMETPHUYECKHX 3HAaHUW W  JEHCTBUHM, CHEHUPUUHBIX
rE€OMETPUH, BO3MOXKHOCTM  YCIIEIIHOTO  NPOJOJDKEHUS  00pa3oBaHUs 10
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM IT'€OMETPHUH.

[TporpaMMa mno reoMerpuu Ha 0a30BOM YpOBHE IpeJHA3HAUYeHA IS
00y4aromuXxcsi CPEAHEN MIKOJIbI, HE MCIBITHIBABIINX 3HAUYMTENBHBIX 3aTPYyAHCHUN
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaroniuecs Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHUS, CBSI3aHHBIE CO
CHelM(PUKON reOMETPpUU U HEOOXOAUMBIE I KU3HU B COBPEMEHHOM OOILECTBE.
Kpome 3Toro, oHM HIMEIOT BO3MOXHOCTh H3yUYUTh F€OMETPHUIO OoJiee riIy0oKo, eciu
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPHUYECKUX 3HAHUSX B
po¢eCCUOHATIBHON JIEATEIIbHOCTH.

JlocTmkeHre LelIu OCBOCHHS MpPOrpaMMbl 00ECIIEUMBAETCS pEIICHUEM
COOTBETCTBYIOIIMX  3aj1ad. [IpuopureTHBIMM 3ajauaMd OCBOEHHUS  Kypca
«I"eometpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opMupoBaHHE TPEICTABICHUS O TEOMETPUM KaKk YacTH MHPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3HU C OKPYXKAIOLUIUM MHPOM;

e (opMHpOBaHME MTPEICTABICHHUS O MHOTOTPaHHUKAX U TeJaX BpallleHus Kak
O BaXXHEHMIIMX MaTeMaTHYEeCKUX MOJENSX, MO3BOJSIOUIMX OINUCHIBATh U
U3ydaTh pa3HbI€ ABJICHUS OKPY>KAIOIIETO MUPA;

e (dopMupoBaHHE YyMEHHsI pAclO3HAaBaThb Ha 4YEpTEX,axX, MOJEISIX H B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

e OBJIaJICHUE METOJIaMHU PEILEHUs 3a/1aY Ha MOCTPOCHMs Ha M300paMeHHSIX
POCTPAHCTBEHHBIX PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHITHSIMH O
MHOTOTpaHHHUKAX W TellaX BPAIICHUS U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJAJEHUE  QJITOPUTMAMH  PpELICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupOBaHHE yYMEHHS NPOBOAUTH  HECIOXKHBIE  JIOKA3aTeIbHbIC
pacCyXJIeHUs B XOJIe PEIICHUS CTEPEOMETPUYECKUX 3aZady W 3a71ad C
IPAKTUYECKUM COJIEPI)KAHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEM 00yUaronxcs,
MO03HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBILUICHHUS;



e (dopmupoBanue GYHKIMOHAIBHON I'PaMOTHOCTH, PEJIEBAHTHON F€OMETPHH:
YMEHUE PACIIO3HABATH MPOSBICHUS] TEOMETPUYECKUX MTOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX )XKU3HEHHBIX CUTyalUsX M MPU U3YYECHHUH
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, POPMYIHPOBATH UX HA A3BIKE TEOMETPUU M CO3/1aBaTh
F€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPHUYECKUI
anmapar i1 peleHus  NPAaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
WHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHbBIEC PE3YIIbTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KypC
CTEpPEOMETPHUH B HaYaJe €ro U3y4eHHUs 3a/1a4, pEIIaeMbIX Ha YPOBHE UHTYUTHUBHOTO
MO3HAHUA, U OIpPEACNEHHBIM 00pa3oM OpraHu30BaHHas padoTa HAJl HUMH, YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJIMPYET MPOTEKAaHUE UHTYUTHUBHBIX NMPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
IIPAKTUYECKOM JEATEIBbHOCTA. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yUYaIUXCs B Kypce CTEPEOMETPUH ITPOBOANTCS 3a CUET PELICHUS 3a1a49 Ha CO3/IaHNe
IPOCTPAHCTBEHHBIX 00pa30B W 3aJady Ha ONEPUPOBAHHME IMPOCTPAHCTBEHHBIMU
oOpazamu. Co3znganue oOpaza MPOBOJUTCS C OMOPOM Ha HAMISAHOCTh, a
OIepupOBaHUE 00PA30M — B YCIOBUAX OTBJICUEHUSI OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE copeprkaresibHble TUHUN Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenensieTcs He TOJIbKO M0 COAEPKATENbHbBIM JIMHUSAM, HO U 110 roAaM 00y4YeHus
Ha YPOBHE CPEIHETO O0IIeT0 00pa30BaHuUs.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE INPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpelefN€éHHbIM [0 rojaaM OOydeHwUs,
CTPYKTYPUPOBAHO TakuM o00Opa3oM, 4YTOObl OBJIaJICHUE TIE€OMETPUUYECKUMU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBLHO U MOCTYNATENbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNA OOy4aroluxcs, pacuiupsis U
yrayOnsis e€, o0pasysi MPOYHbIE MHOKECTBEHHbBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reometpun oTBOAUTCS 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Henemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

I[IpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPHH:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
MapajyieJIbHbIE M CKpeluBarommecs npsMbeie. [lapaminensHOCTh OPSMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YIOJd MEXAY NpsIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlIENbHBIE INIOCKOCTH; CBOMCTBA MApaJUIEIbHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYpPHI HAa TJIOCKOCTH: TETPAdIp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[lepneHAUKYIJISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISIPHBIC MPSAMBIE B
MIPOCTPAHCTBE, TMPSAMBIE MapajUICIbHbIE W TEPICHAUKYIIPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOopemMa O NPsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJid.
[lepnieHAUKYIJISP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TUIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TNIOCKOCTH, MTPOEKIIMS (PUTYPHI HA TIIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEN: TPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIIEHAUKYJISIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpAaHHUKA, OCHOBHBIEC 3JIEMEHThl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yronpHas
MpU3Ma; paHd U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajieJienune]; 1 ero coucrtsa. [lupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBL;, MPABUIIbHAS U
yceu€HHasg mnupaMuaa. OIJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOTPAHHUKA; MpaBUJIbHAS NpU3Ma U
MpaBUIbHAS THPAMUJA; NPaBWIbHAsA TPEYrojbHAs MUPAMHUIA W IPABUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMOW,
MJIOCKOCTU. DJE€MEHTH CHMMETPUU B MUPAMUIAX, MapaJlIeIenuIie/1ax, MPaBUIbHBIX
MHOTOIPaHHUKAX.



Beruucinenne d1€eMEHTOB MHOTOTPAHHUKOB: pEOpa, WMaroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
TUTONIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTHU MpsiMOit mpu3Mmsbl. [Tnommans
OOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH NPABWIBHOW MHPAMHUJIBI, TEOpEMa O
mIomaau yceu€éHHou nupamuapl. [lonstue 06 00bEMe. O0bEM MUpaMUIbl, TIPU3MBI.

[Tomo6ubie Tenma B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMH
MTOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEI.

11 KIIACC

Tesia Bpalmenus

[Hunuaapuueckast MOBEPXHOCTD, oOpasyroiue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIONMIaJAb OOKOBOM M TOJHOMN
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yromue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOcTU. KoHyC: ocHOBaHUE U BepIiliMHA, 00pa3yrolast
1 OCb; TIJIOIIA]1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroniue
Y BBICOTA; OCHOBAaHMS U OOKOBas IOBEPXHOCTb.

Chepa u map: 1eHTp, paauyc, TUAMETP; IUIONMIAJb MOBEPXHOCTU CQEpHI.
B3auMHoe pacnonoxxenue chepsl U TIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
10 b ChEpHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BEépTka MUIMHAPA U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTPAaHHUKOB. MHOTOIpaHHMK, ONTMCAHHBIH
okoJio cdepsl; chepa, BMcaHHAsS B MHOTOTPAaHHUK, UJIH TEJIO BPAILICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béEMe
NPSIMOYTOJILHOTO Tapajuiesienunena u ciaeactsus u3 He€. OObEM MWIMHApPA,
KoHyca. O0BEM 11apa u mIomaab chephl.

[TongoOuble Tenma B mpocTpadHcTBE. COOTHOIICHUS MEXIY IUIOHMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mMHApA (MapaJUIETbHO U MEPIICHIUKYIISIPHO OCH), CEYEHHUSI KOHYCa
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILINHY), CEUEHHUs 1Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. C0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha yucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwio mapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
NpUMEHEHUEM TpaBwil JAeUCTBUM ¢ BekTopamu. lIpsimMoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreifmue 3agaun B
KOOpAMHATaX. YTojl Mexay BekTtopamu. CKalipHOE MNPOU3BEIECHUE BEKTOPOB.



BrrunciieHre yrioB Mexay IMPsSMBIMU M IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPH PELICHUU T€OMETPUUECKUX 3a/1a4.



INIJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKITAHCKON MO3UIIMU 00YUaIOIIErocsi Kak akTUBHOTO
U OTBETCTBEHHOI'O 4YJ€Ha POCCHUHCKOr0 OOLIECTBA, MPEACTABICHHEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI WU Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAYCHHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY Y HACTOSIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUUCKUX MAaTE€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAaHUIO ATUX JOCTIKCHUW B JIPYTHX HayKaxX, TEXHOJOTUAX, chepax
SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHI0O  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUM HAYKU U JIEITEIIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JdcTeTHYECKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYas ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH, PACCYKICHUI; BOCHIPUUMUYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM Pa3IMUYHbIX BHUIOB HCKYCCTBA.

du3nyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
MHTEepecax 30pOBOro U 06€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MHUTAaHKE, COATAHCUPOBAHHBIM PEXKUM 3aHATUN U
OTIbIXa, peryJisipHas pu3nyeckasi akTUBHOCTH); PU3HMUECKOTO COBEPIIICHCTBOBAHMUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEIbHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
pasnmuyHbiM  cpepaM  MPOPECCHOHAIBHOW  JEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeamu3oBBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U



caM000Opa30BaHUIO HA TMPOTSIKEHUU BCEU KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIYeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO AKOJIOTHYCCKON KYJIbTYpbl, IOHUMAHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpembl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaleld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM JJI pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPEJIbl, ITITAHUPOBAHUS ITOCTYITKOB M OIICHKH MX BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO NMO3HAHUSA:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOICCTBEHHOW MPAKTUKH, IMOHUMaHHUEM
MaTeMaTHYECKOM HayKH Kak c(epbl 4YeToBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTHUSI M 3HAYUMOCTH JUISI PA3BUTHS IMBWIM3ALMH; OBJIAJACHUEM SI3BIKOM
MaTeMaTHKH ¥ MaTeMaTHYeCKOHW KyJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITSIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOTO MpeaMera
«Marematuka XapaKTepU3yrTCs OBJIQJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusamMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuusepcanvhvie  no3nasamenvHvle  Oelicmeus,  0becneyu8arom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memoo08  NO3HAHUSL  OKpYXCalowe2o  Mupa,  NpuMeHeHue  J0SUYECKUX,
uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble JJornueckue aeicTBuA:

e BBISBIATH U XapaKTePU30BATh CYIIECTBEHHBIC MPU3HAKK MAaTEMAaTUUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (POPMYIUPOBATH
OTpeNesieHUs]  TMOHSTHH;  yCTaHABIMBAaTh CYIIECTBEHHBIH  MPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHHUSA, KPUTEPHUH
MPOBOANMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opMyIHUpOBaTH W MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIBISTH  MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npeiaraTb KpUTEPUHU J1J1s1 BBISIBJICHUS] 3AKOHOMEPHOCTEN U MPOTUBOPEUU;



e J€JaTh BBIBOJABI C HCIIOJIb30BAHHEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHH 110 aHAJIOTUU;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IBI;

e BBIOMpaTh CHOCOO pemeHuss yd4eOHOM 3aJaud (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASAINIMA C Y4ETOM
CaMOCTOSATENLHO BBIJIETICHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJB30BAaTh BOMPOCH KaK MCCIEAOBATENbCKUI MHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHBOpPEUYUE, NpPoOIeMy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIEHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBEKTa, SABJICHMS, TMPOLECCA, BBIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (hOPMYIHPOBATH OOOOIICHNS U BBHIBOJBI IO PE3YJIbTATaM
MPOBENEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

e IIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nundopmanueii:

e BBISBIATH A€PUIUTH HHPOPMALINH, TAHHBIX, HEOOXOIUMBIX JJIsl OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1au;

e BbIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJEKHOCTh uH(bOopMaluu o CaMOCTOSTENIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvbhvie KOMMYHUKAMUEHble Oelicmeus, o0becneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCH.

OO0menne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYKJIEHUS B COOTBETCTBHH C YCIOBUSIMHU
¥ LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, aBaTh MOSCHEHUS MO XOJYy PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN PE3yJIbTaT;

B X0JI¢ 00CY>KJEHH 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYXK/1aeMOM TEMBI,
poO0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHbIE HAa TTOUCK
pPEILIEHHUs; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXACHUSAMH JPYTUX
YYaCTHUKOB JHAaliora, OOHApYXHBaTh Pa3UdyMe U CXOJCTBO IMO3ULHUN; B
KOPPEKTHOI Gopme popMyaupoBaTh pa3HOIIACHs, CBOM BO3PAKCHHUS;
NPEACTABIATh  PE3yJbTaThl  pELICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYIIICHUS
c y4€TOM 3aj1a4 Ipe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ectBo:

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHAUBHUAYaIbHOM
paboOThl MpU pelIeHWH Y4eOHBIX 3a/1ay; MPUHUMATh II€JIb COBMECTHOU
JESATENIbHOCTH, IUIAHUPOBAaTh  OPraHU3allMI0 COBMECTHOM  paboThI,
pacnpenensaTh BUABI padOT, JOroBapuUBaThCA, OOCYXKIaTh IMpolecC U
pe3yabTat padoThl; 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboThl (00CyXI€HHs, 0OMEH MHEHUH,
«MO3TOBBIE WITYPMBD» W UHBIE); BBINOJHITH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATH CBOM IEUCTBHUS C IPYTUMH YJI€HAMHU KOMaH 1bl; OLICHUBATh
KaueCcTBO CBOEro BKJaga B OOMMIA MOPOAYKT IO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHSI.

3) Vhueepcanvrvle pecynamuesnusie oeticmaus, obecneyugarom gopmuposanue
CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranusamnus:

COCTaBJISATH IJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 pelIeHUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHbopMaIuu.

CaMOKOHTPOJIb:

BJa/JeTh HAaBBIKAMHM TIO3HABaTENIbHOM peQuieKCMH KaK OCO3HaHUSA
COBEpILIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAJETh CITIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCa U pe3yiibTaTa
peLIEeHNs] MaTEMAaTUYECKOM 3a/1a4u;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTB ITPY PELLICHUH 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JaHHBIX, HAJEHHBIX OIIUOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBHE pe3yibTaTa LEIU U YCIOBUSAM, OOBACHATH
IIPUYUHBI TOCTHKEHHS WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHTh OIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATBI
10 KIIACC

OnepupoBath NOHATUAMU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUM M CIEICTBHUS M3 HHUX IPU PEILICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTh U NEPIEHAUKYIAPHOCTD MPSAMBIX
Y ILUIOCKOCTEH.

KnaccugpuinmpoBaTe B3aUMHOE pacCIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHATHUSAMH: JABYTPaHHBIA Yroj, TpaHW JBYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yrja; JMHEWHBIA Yrojl ABYTPAaHHOIO yIJja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh NOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOTPAHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, IPABUIIbHBIII MHOTOTPAHHUK.

Pacro3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IHpaMuia; MpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumupoBate  MHOTrOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy  (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKU; MPaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBbI, apajlieIeIUuNeabl).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUYEHUH, HCTIOJIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUsT MHOTOIPAaHHHKOB METOJOM  CII€JOB,  BBIIIOJIHSTH
(BBIHOCHBIE) MJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYpP: BUI
CBEpXy, COOKY, CHHUBY.

Pemars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3iam Win
QIrOPUTMAaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKHE METOAbl IPU PEIICHUH
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIUYMCIECHUE PACCTOSHHUNA MEXKIY IBYMSI
TOYKaMH, OT TOYKH JO TNpsIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPELIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKHE METOABl IPU PEIICHUH
CTaHJAPTHBIX  MaTeMaTMYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPELIMBAIOIIMMHUCA NPAMBIMH, MEXKIYy MNPSIMOM M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
NUpaMU/Ia) C IPUMEHEHUEM (POPMYIT; BEIUKCISATH COOTHOLIECHHS MEX 1Y TUIOIIAIIMU
HOBEPXHOCTEN, 00bEMaMU NOJIOOHBIX MHOTOTPAaHHUKOB.



OnepupoBarh MOHATHSAMHU: CHMMETPUS B MPOCTPAHCTBE;, IIEHTP, OCh U
MJI0CKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBaTh W HWHTEPIPETHPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPeACTABICHHYI0 Ha YepTeKax U
pPUCYHKaX.

[TpumensaTs reomeTpudeckue HaKkThI IJIs1 PEIICHHS CTEPEOMETPUICCKUX 3a/1ad,
MIPEATOJIATrafoIINX HECKOIBKO IIIar0B PEIISHHUs, €CIIH YCIOBHS PUMEHEHUS 3a/1aHbI
B SIBHOH (hopme.

[IpuMmeHsTh  TpOCTEHIIME TPOrpaMMHBIE  CpPEICTBA UM DJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a]1ay.

[IpuBoMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
YKU3HH, PAaCIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPHH B NCKYCCTBE.

[IpuMeHsATh MONy4YeHHBIC 3HAHUS HA MPaKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallU W TPUMEHSTh H3yUYCHHbIC TOHATHS B MPOIECCE IMOMCKA PEIICHUS
MaTeMaTUYeCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyalli Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIP30BAHUEM TCOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4H, CBA3AHHBIE C HAXOXK/IEHUEM F€OMETPUUYECKUX BEITUYHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yrolIne
AJIUHAPUYECKON MMOBEPXHOCTH; IIHJIMHP; KOHUYECKAst TOBEPXHOCTh, 00pa3yIoue
KOHUYECKOW TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (IUIWHIP, KOHYC, cdepa U 1map).

OOBICHATH CITOCOOBI MOTYUYEHUS TEJ BPAILICHUS.

KnaccudunmpoBats B3auMHOE pacroyio’keHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CJIOM, OCHOBAHHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOU CEKTOP.

Beraucisite  00BEMBI M TIJIOMIQTM  TIOBEPXHOCTEH  TeNl  BpalleHWUS,
TCOMETPUYCCKUX TEII C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJio cdepsl; chepa, BliMcaHHASS B MHOTOTPAHHUK WITH TEJIO BPAIICHUS.

BBIYUCIISITE COOTHOMICHHUSI MEXIY TUIOMAASIMU MMOBEPXHOCTEH W 00BbEMaMu
OAOOHBIX TEII.

N300paxaTh u3ydaemMbie (QUTYpbl OT PYKH U C MPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
dburyp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIICHUA.



W3Bnekatb, WHTEPHPETUPOBATH U MpPeoOpa3oBbIBaTh HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATL JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIUYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[IpumeHsTh MpaBUIIO Mapajuieaenuneaa.

OnepupoBaTh NOHATUAMU: EKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXAY
BEKTOpPaMH, CKAIIPHOE IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxonutbe cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPaBHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpuueckue (HakThl I PELICHHS CTEPEOMETPUYECKUX 3a/1aY,
MPEANOJIaraloiX HECKOIbKO IIaroB PEeIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbI
B sSIBHOU (popme.

PemaTte npocreiime reoMeTpu4ecKre 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

PemaTe 3amaur Ha J0Ka3aTeIbCTBO MAaTEeMaTUYECKUX OTHOLIEHUH U
HaX0XJI€HWE FeOMETPUUECKUX BEJIMUMH MO0 00pa3laM WiIH aJropuT™MaMm, MPUMEHsS
W3BECTHBIE METO/bI ITPU PEILIEHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs nOpocTEMIINE IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4.

[IpyBoAUTH TMpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MTPOSIBJIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONy4YEHHBbIE 3HAHWS Ha MPAKTHUKE: aHAIU3UPOBAaTh PEAJbHBIE
CUTyallUM W TPUMEHSTh H3yUYCHHbIE TMOHATHS B IMPOILIECCE IMOUCKA PEIICHUS
MaTeMaTUYeCcKu CPOPMYIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATH pPEATbHbIE
CUTyallUM Ha A3bIKE TEOMETPUU, MCCIEIOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX TOHATHI U TeopeM, anrmapaTa anreOphbl; pemarhb
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM F€OMETPUYECKUX BEIUYHH.



TEMATHYECKOE IIJNTAHUPOBAHHUE

10 KUIIACC
KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudpoBbie)
n/n NPOrpamMMbl Bcero Kontpoaensie — IpaxTiieckue o0pa3oBaTte/ibHbIE
padoThI padoTsI pecypenr
1 BBenenue B crepeoMeTpuio 10
) [Ipsimbie ¥ TIIIOCKOCTH B MPOCTPAHCTBE. 12 |
[TapamienbHOCTh IPSIMBIX U IIIOCKOCTEH
3 HepHeHHI/IIiynﬂpHOCTL MPSIMBIX U 12
IJI0CKOCTEN
4 VYTriael MEXAY NPAMBIMHU U IIJIOCKOCTSMU 10 1
5 MHororpanHuku 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHUS], pACCTOSIHUS U YIJIbI 4 1
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3ejioB U TeM undposbie
Ne i/l P Konrpoubusie IlpakTuueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Tena BpameHnus 12
OOBEMBI TEN 5 1
BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1
4 [ToBTOpeHue, 06001EeHNE, 7 |
CUCTEeMaTH3allusl 3HAaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







HOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC

Kosau4yecTBo 4acoB
Ne Hara JJIeKTPOHHBbIE U(PPOBHIE

Tema ypoka Kontpoabsubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE pecypchl

padoThI padoThI

OCHOBHBIE TTOHSITHUSA
CTEPEOMETPHUU: TOUKA,
npsiMasi, TJI0CKOCTb,
npoctpancTBo. [IpaBuia
1 M300paKeHUs Ha PUCYHKAX: 1 29 https://neznaika.info/ege/matem/p/
M300pakeHUS TUIOCKOCTEH,
MapajuIeIbHbIX MPSMBIX
(0Tpe3KoB), cepeaArHbBI
OTpe3Ka
[lonsTHs: nepecekaronmecs
IUIOCKOCTH,
MepeceKarIImecs npsamas u

1 69 https://neznaika.info/ege/matem/p/

IIJIOCKOCTH

IlonsTus: MepeceKarommecs
IIJIOCKOCTH,
MepeCCKarommecs npsamas u
IIIIOCKOCTh

3HAKOMCTBO C
MHOTOTpaHHUKAMH,
n300pakeHue
MHOTOTPaHHUKOB Ha

1 13 9

pHUCYHKaxX, Ha
MIPOEKIIMOHHBIX YepTekax




Hauanensie cBenenus o
KyOe u mupamue, ux
Pa3BEPTKU U MOJICIH.
CeueHusi MHOTOIPaHHUKOB

169

https://ege.sdamgia.ru/

HauanbHbIe CBEICHUS O
KyOe U nupamuze, ux
Pa3BEPTKU U MOJIEIH.
CedeHuss MHOTOIPAHHUKOB

209

https://neznaika.info/ege/matem/p/

TToustue 00
AKCUOMATUYECKOM

IOCTPOEHUH CTEPEOMETPUU:

AKCHOMBI CTCPCOMETPUHU U
CIICACTBHA U3 HUX

239

https://neznaika.info/ege/matem/p/

TToustie 00
AKCUOMATUYECKOM

MOCTPOEHUH CTEPEOMETPUU:

AKCUOMBI CTECPCOMECTPUH U
CICOCTBUA N3 HUX

27 9

TTouste 00
AKCUOMATUYECKOM

MOCTPOEHUH CTEPEOMETPUU:

AKCUOMBI CTEPCOMECTPUH U
CICACTBUA N3 HUX

30 10

10

TToustue 00
AKCUOMATHYECKOM

MIOCTPOEHUH CTEPEOMETPUU:

AKCUOMBI CTCPCOMCTPUH U
CICOCTBUA N3 HUX

4 10

https://ege.sdamgia.ru/




11

12

13

14

B3anmHoe pacnonoxenue
MPSIMBIX B IPOCTPAHCTBE:
nepeceKarommecs,
napajuieNbHbIe U
CKpPEILMBAIOIINECS PSIMbIE

[TapamienbHOCT IPSIMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE:
IapaJuIeJIbHbIC NIPSIMBIC B
IIPOCTPAHCTBE;
[apaJlIeIbHOCTD TPEX
MIPSIMBIX

[TapannensHOCTh IPSIMBIX U
IUIOCKOCTEN B
MIPOCTPAHCTBE:
[TapamenbHOCTH IPSIMOU U
IUIOCKOCTH

VYTl ¢ COHANpaBICHHBIMU
CTOpOHAMU

7 10

11 10

14 10

18 10

https://neznaika.info/ege/matem/p/

https://neznaika.info/ege/matem/p/

15

VYros Mexay NpsMbIMU B
MIPOCTPAHCTBE

21 10

https://ege.sdamgia.ru/

16

17

18

VYros Mexay NpsMbIMU B
MIPOCTPAHCTBE

[TapamtensHOCTB
IIJIOCKOCTEN: NapaljiebHbIe
IIJIOCKOCTH

CaoiicTBa napamienbHbIX
IIJIOCKOCTEN

25 10

8 11

10 11

https://neznaika.info/ege/matem/p/

https://neznaika.info/ege/matem/p/




19

IIpocreiimme
MIPOCTPAHCTBEHHBIE (PUTYPBI
Ha TUIOCKOCTH: TETPadp,
KyO, mapasiesIenume

15 11

20
21

[ToctpoeHue ceueHui

[Toctpoenue ceueHuit

17 11
2211

https://ege.sdamgia.ru/

22

KonrponsHas pabora no
teme "[IpsMble U IIOCKOCTH
B IIPOCTPAHCTBE.
[TapaniensHOCTh NPSMBIX U
mIockocTein"”

2411

https://neznaika.info/ege/matem/p/

23

[lepneHquKyISIpHOCTH
IIPSIMOY U TUIOCKOCTH:
NIEPIECHIUKYIISIPHBIE
IIPsIMBIE B IPOCTPAHCTBE

2911

https://neznaika.info/ege/matem/p/

24

[IpsimMble mapasenbHble U
MIEPIEHUKYISIPHBIE K
IIJIOCKOCTH

112

25

26

27

[IpsimMble mapasenbHble U
MEPIEHUKYISIPHBIE K
IJIOCKOCTH

IIpusnax
MEePIEHUKYISPHOCTH
MPSIMOM U TUIOCKOCTH
IIpusnax
MEPIEHUKYIISIPHOCTH
IIPSIMOM U INIOCKOCTHU

6 12

8 12

13 12

https://ege.sdamgia.ru/




28

Teopema o npsamon
NepIEHANKYIIIPHON
IJIOCKOCTH

15 12

29

Teopema o npsamon
NIEPIEHIUKYISIPHON
IJIOCKOCTH

2012

30

31

32

33

34

Teopema o npsimoit
NEPIEHIUKYIISIPHON
IIJIOCKOCTH
[lepnennukynsap u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH J10 TUIOCKOCTH,
paccTostHue OT NPSMOU 10
IIJIOCKOCTH
Ilepnennukynsp u
HAaKJIOHHBIE: PACCTOSHUE OT
TOYKH J0 IIOCKOCTH,
paccTostHue OT NMPSMOU 10
IIJIOCKOCTH
Ilepnienpukymnsp u
HAaKJIOHHBIE: PACCTOSHUE OT
TOYKH J0 IIOCKOCTH,
paccTostHue OT MPSIMOM 10
IIJIOCKOCTH
Ilepnenpukymnsp u
HAaKJIOHHBIE: PACCTOSHUE OT
TOYKH JI0 TNTIOCKOCTH,
paccTostHue OT MPSMOU 10
IIJIOCKOCTH

2212

27 12

https://neznaika.info/ege/matem/p/

https://neznaika.info/ege/matem/p/




35

VYIIIBl B IPOCTPAHCTBE: Yol
MEXYy IPSAMOU 1
IJIOCKOCTBIO

36

JIByrpaHHBIN yroil,
JINHENHBIN yron

JBYTPAHHOI'O yIJia

https://ege.sdamgia.ru/

37

JIByrpaHHbIi yroi,
JIMHEWHBIN yroJ
JIBYT'PAHHOI'O yIJia

https://neznaika.info/ege/matem/p/

https://neznaika.info/ege/matem/p/

https://ege.sdamgia.ru/

38

[lepneHuKyISIpHOCTD
IIJIOCKOCTEM: IPU3HAK
NEPIEHIUKYJIIPHOCTU ABYX
IJIOCKOCTEN

https://neznaika.info/ege/matem/p/

39

[IepnenuKyISIpHOCTH
IIJIOCKOCTEM: IPU3HAK
MEPIEeHIUKYJIIPHOCTU ABYX
IIJIOCKOCTEN

40

41

42

[lepnieH IUKYISIPHOCTD
IIJIOCKOCTEM: IPU3HAK
NEPIEHINKYIIPHOCTH ABYX
IIJIOCKOCTEN

TeopeMma o Tpéx
NIEPIIEHIUKYIIApax
TeopeMma o Tpéx
NEPIEHIUKYIIApax

https://ege.sdamgia.ru/




43

Teopema o Tpéx
MePIEeHIUKYIIApax

44

Konrtponsnas pabora no
TeMaM
"IlepnieHIUKYISIPHOCTD
IPSIMBIX U IJIOCKOCTEN" 1
"Vrael Mex Iy NpsIMBIMU U
mIockocTsmMu"

45

[ToHsiTHE MHOTOTpAaHHUKA,
OCHOBHBIE€ 3JIEMEHTBI
MHOTOT'PAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE
MHOT'OTPaHHUKHU; pa3BEPTKa
MHOI'OTpaHHUKa

https://neznaika.info/ege/matem/p/

46

47

[Ipu3ma: n-yronbHas
pHU3Ma; TPaHi U OCHOBAHUS
MPU3MBI; TIpsIMAst U
HaAKJIOHHASI TPU3MBI;
OOKOBas M IOJIHAS
MOBEPXHOCTh TIPU3MBI

[Tapamnenenunen,
IIPSAMOYTOJIbHBIN
napajuieJIenuIe] 1 €ro
CBOMCTBA

https://neznaika.info/ege/matem/p/

48

[Inpamua: n-yroapHas
MUpaMuIa, TPaHu U
OCHOBaHUE MTUPAMHU/IBI;
OOKOBas W IOJIHAs
MOBEPXHOCTh THUPAMHU/IBI;




IIpaBUJIbHAS U yCEUEHHAs
nupamuaa

49

50

51

IIpaBunbHbBIE
MHOTOTpaHHUKU: TIOHSTHE
IIPaBUJILHOTO
MHOT'OTPaHHUKA;
IIpaBWJIbHAS IPU3Ma U
IIpaBWIbHAS MIPAMUIA;
IIpaBWIbHAs TPEYTOJIbHAS
NMpaMKia ¥ IPaBUIIbHBIN
TeTpa’ap; Kyo
IIpencrasnenue o
IIPaBUJIBHBIX
MHOI'OTpaHHHUKaX: OKTa’dp,
JNOJEKa’APp U UKOCAIP.

Cummerpus B
IIPOCTPAHCTBE: CUMMETPHUS
OTHOCHUTEIIBHO TOYKH,
IIPSIMOM, TUIOCKOCTH.
OneMeHThl CHMMETPUH B
NApaMuIax,
napajuleJIenunenax,
MIPaBUJIbHBIX
MHOT'OTPaHHUKAX

https://ege.sdamgia.ru/

https://neznaika.info/ege/matem/p/

52

53

Brruncnenue 31eMeHTOB
MHOTOTPaHHUKOB: pEOpa,
AuaroHaiu, yribl

ITnowane OOKOBOI
MOBEPXHOCTHU U TOJTHON

https://neznaika.info/ege/matem/p/




IIOBEPXHOCTHU MPSIMOK
MIPU3MBI, IUIOIAb
OCHOBaHMH, TEOpEMA O
OOKOBOI TOBEPXHOCTH
MPSAMON MPU3MBbI

ITnowans 0OKOBOMI
[TOBEPXHOCTHU H
MMOBEPXHOCTH PaBUIIBHOM

54 MUPAMUJIBI, TEOPEMA O 1
omaau OOKOBOM
ITIOBEPXHOCTU YCEUEHHOU
A PAMH/TBI
55 Konrpobuas pabora no 1 https://ege.sdamgia.ru/
Teme "MHororpaHHuku"
56 [TonsTre 06 06bEMeE 1
57 O06BEM TUpaMUIbI 1
58 OO6BEM nupaMuIbl 1
59 O0BEM nupamMusl 1
60 O06BbEM nupaMuIsl 1
61 O06BbEM pU3MBI 1
62 O0BEM npu3MBbI 1
63 O06BEM IPU3MBI 1
KonTponpHas pabota mo
64 teMe "O0BEMBI 1
MHOTOTpaHHHUKOB"
65 [ToBTOpenue, o6o0IIEHNE 1

CHCTeMaTHu3allus 3HaHUH.




[Toctpoenue ceuenuii B
MHOTOTpaHHHUKE

66

67

[ToBTOpenue, 0600IICHNE
CUCTEMaTU3ALUs 3HAHUM.
Beruncnenue paccTosHum:
MEXy IByMsI TOUKaMH, OT
TOUYKHU J0 NPSMOH, OT TOUKH
710 TUIOCKOCTH, MEX]LY
CKPELIMBAIOIIUMHCS
IPSIMBIMU

HrtoroBas KOHTpoOJIbHAS
paborta

68

[ToBTOpenue, 0600IICHNE
CUCTEMAaTHU3ALMS 3HAHUM.
Beruucnenue yrios: Mexay
CKpELIMBAIOIIMMUCS
IPSIMBIMU, MEXKIY IPSIMON U
IJIOCKOCTBIO, ABYIPaHHBIX
YTJIOB, YTJI0B MEXKAY
IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68




11 KIIACC cColl1

Ne ni/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

Hara JIeKTPOHHBbIE U(PPOBHIE
u3ydeHusi oOpa3zoBaTe/ibHbIE pecypchl

Cdepa u map: ueHTp, paauyc,
JMaMETp; TUIOIIAb [IOBEPXHOCTH
cepsl

B3aumMHoe pacrionoxxeHue chepbl u
TUIOCKOCTH; KacaTelbHask INIOCKOCTh
K chepe; ruromaas chepol
N3o0pakenue cdepsl, mapa Ha
wiockoctu. CeueHus mapa

69 https://neznaika.info/ege/matem/p/

79 https://neznaika.info/ege/matem/p/

13 9

]_II/IJII/IHIIpI/I‘-IeCKaﬁ IMOBCPXHOCTD,
00pa3yroIne UIHHIPHIECKON
MOBEPXHOCTH, OCh IIWJIHHIPUICCKON
MMOBEPXHOCTH

14 9

Hununanap: ocHoBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3yromias u oCh;
IUIOIIA s OOKOBOM M IOJTHOM
MTOBEPXHOCTHU

20 9 https://ege.sdamgia.ru/

N3o0paxenue muimHapa Ha
IJTOCKOCTH. Pa3BépTka muuHapa.
Ceuenust nuuHApa (MIIOCKOCTHIO,
napasieIbHON WIn
MEPIEeHIUKYIIPHON OCH IIUIUH/PA)

219

KoHnuueckasi moBepXHOCTb,
o0pa3yroIne KOHUIeCKOn

27 9 https://neznaika.info/ege/matem/p

https://neznaika.info/ege/matem/p




IMOBCPXHOCTHU, OCh U BCPLINHA
KOHHYECKOM IIOBEPXHOCTHU

https://ege.sdamgia.ru/

10

11

12

Konyc: ocHOBaHuE U BepIIMHA,
o0pa3yrolas u 0Ch; IJIOIAIb
OOKOBOM U MMOJIHOW MTOBEPXHOCTH
VYceu€HHBIN KOHYC: 00pa3yroIue u
BBICOTA; OCHOBaHHS U OOKOBast
MOBEPXHOCTh

N3o06paxenune koHyca Ha
IIocKocTH. Pa3BépTka KoHyca.
Ceuenus koHyca (IJIOCKOCTBIO,
MapajieIbHON OCHOBAHMIO, U
IJIOCKOCTBIO0, MPOXOISIICH Yepe3
BEPILUHY)

KOM6I/IHaHI/I${ TCJI BpallICHUSA U
MHOT'OT'PpaHHUKOB

MHoOrorpanHuK, OMCaHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B
MHOT'OTPaHHUK UJIU B TEJO
BpalICHUsA

289

10

510

11

12

10

10

https://neznaika.info/ege/matem/p/

https://ege.sdamgia.ru/

13

TToustue 00 00bEMe. OCHOBHEBIE
CBOIiCTBa 00BEMOB TEN

18

10

14
15

O06BEM IUIHHIpa, KOHYyCa

O06BEM mapa u wiomaas cheps

19
25

10
10

https://neznaika.info/ege/matem/p/
https://neznaika.info/ege/matem/p/

16

[TogoOHbIE TENa B MPOCTPAHCTBE.
COOTHOIIEHUS MCXKAY IIomaasaMu

26

10




MOBEPXHOCTEH, 00BEMaMH
MOIOOHBIX TE

KonrponsHas pabora mo remam

17 "Tena Bpamenus" u "O6bembl TeN" s 1

18 Bexrop a nockocTy u B 911 https://ege.sdamgia.ru/
IIPOCTPAHCTBE

19 CrnosxeHue 1 BBIYMTAHNE BEKTOPOB 15 11

20 YMHO)KEeHUE BEKTOpa Ha YHCIIO 16 11 https://neznaika.info/ege/matem/p/
Pasnosxenne BekTopa 1o TpéM

21 HEKOMILJIAHAPHBIM BEKTOPAM. 2211 https://neznaika.info/ege/matem/p/
[IpaBuiio napamenenunena
Pemenune 3ama4, CBSI3aHHBIX C

22 IIPUMEHEHHUEM IIPAaBUII JEUCTBUN C 2311
BEKTOpaMHU
[IpssMmoyronbHas cucrema

3 KOOpJUHAT B IPOCTPAHCTBE. ) 2911
Koopaunats! BekTopa. IIpocreiimue
3aJ1a4M B KOOpJIMHATaX

24 YTOI MLy BEKTOPAMH. 30 11 https://ege.sdamgia.ru/
CkansipHO€ ITPOU3BEIEHNE BEKTOPOB

)5 Brruncnenue yrioB MexIy 612
MPSIMBIMHU U TUIOCKOCTSIMU
KoopanHaTHO-BEKTOPHBIN METOJT

26 IIpY PELICHUH T€OMETPUUECKUX 7 12 https://neznaika.info/ege/matem/p/
3a1a4y
KonrtponsHas pabora no Teme

27 "BekTopsl 1 KOOPAMHATHI B 1312 https://neznaika.info/ege/matem/p/

npocrpaHcTee”




28

[ToBTOpeHUEe, 0600IICHNE 1
cucrtemaTtusanus 3Hanuii. OCHOBHBIE
¢burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPUH

1412

29

[ToBTOpeHUE, 0600IICHNE 1
cucremarusanus 3HaHuiH. OCHOBHBIE
¢burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPUHU

2012

30

[ToBTOpEeHUE, 0600IICHNE 1
CHCTEMAaTH3alMs 3HaHui. 3a1a4n
TUTAHUMETPUHU B METOJIBI HX
penieHus

2112

https://ege.sdamgia.ru/

31

[ToBTOpeHUE, 0600IICHNE 1
CHCTEMAaTH3alMs 3HaHuH. 3agaun
TUTAHUMETPUHU B METOJIBI HX
pelIeHus

27 12

32

33

34

[ToBTOpEeHue, 06001IeHNE 1
crcremMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
CTepEOMETPUH

HToroBas KOHTpoJIbHas paboTa

[ToBTOpenue, o6o0IIEHNE U
CUCTeMaTH3aIusl 3HAaHUH

2812

https://neznaika.info/ege/matem/p/

https://neznaika.info/ege/matem/p/

OBILIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34







YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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