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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUN, NPEABSIBISIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOTO MW ITO3HABATEIIBHOTO pPAa3BUTHUSA
JUYHOCTU 00yYarOIXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAalmpeIMETHBIX U
IPEAMETHBIX PE3YJNbTATOB OOYyYEHHS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BuTUg oOydaronmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs JIPYTUX Y4eOHbIX TUCHUIUIMH. Pa3BuTue y oOydaromuxcs
IIPaBUIBHBIX IPEACTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKiMii, COOTHOIICHUH pPEAJIbHOIO0 M HUACAIBHOT0, XapaKTepe OTpaXKEHUs
MaTeMaTHYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U POJIM MAaTEMaTUYECKOTO MOJIECIMPOBAHUS B HAYYHOM MO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALLIUXCSI, a
TaK)K€ KayeCTB MBILIUICHUSA, HEOOXOMUMBIX MJi1 ajalTallud B COBPEMEHHOM
oO1IEeCTBE.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX NMPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOW HAIPABIEHHOCTH, TaK U TyMaHUTapPHOM.

Jlormueckoe MbIUIEHHE, (HOPMUPYEMOE MPU HU3YYEHUU OOYHarOIIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILICHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHHH 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHHe OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPaXEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCIEHIIHOIO MO3HAHUS W aKTHUBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yUeOHOM U TPYAOBOM IESITENbHOCTH, SBIISIECTCS



OJHUM M3 TPO(PECCHOHATHPHO BAXKHBIX KayeCcTB, IMOATOMY aKTyajbHa 3ajaua
dopMupoBaHus |y OOydYarOImIMXCS  MPOCTPAHCTBEHHOTO  MBINIICHHS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUUECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenb ocBoeHusa mporpaMMbl ydyeOHOro kypca «l'eomerpuss» Ha 06a3oBOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyuarouxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M  JIEHCTBUM, cleuu(UUHBIX
IrE€OMETPUH, BO3MOXHOCTM  YCHEIIHOTO NIPOAODKEHHS  O00pa3oBaHUA IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM IT'€OMETPHH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE TIIpeIHA3HA4YeHa MJIs
00ydarommxcs CpeIHeN MIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuM obOpa3om, oOydaromuecs Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUYECKUE YMEHUS, CBSI3aHHBIE CO
cenn(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme sT0r0, OHH NMEIOT BO3MOXKHOCTh H3yUYUTh T€OMETPHI0 OoJiee TITyOOoKO, eClin
B JaJbHEUIIEM BO3HHUKHET HEOOXOJUMOCTh B TEOMETPHUYECKHX 3HAHUAX B
npo(hecCUOHATBHOM NesSTENbHOCTH.

JlocTmKeHHe LelNM OCBOCHHS MPOrpaMMbl 0OECIIEUMBACTCS PpEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 knaccax gBisitoTCS:

e (opMHpoBaHHE TMpPEACTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOU

KyJbTYPbl M OCO3HaHHE €€ B3aMOCBS3H C OKPYKAIOLIUM MHPOM;

e (opMHpoBaHHE MTPEICTABICHHUS O MHOTOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIET0 MUPA;

e (opMupoBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeXax, MOJENIIX MU B
peasbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPAIICHHUS;

e OBJIAJICHUE METOJIAMHU PEIICHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKEeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHATHSIMH O
MHOTOTpaHHHUKAX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  QJITOPUTMAMH  PELIEHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXICHHS B XOJ€ PEIICHUS CTEPEOMETPHUECKHUX 3aJad WU 3a7ad C
IPAKTUUECKUM COJIEPKAHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaromumxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUNA, KPUTHUYHOCTH
MBILUIEHHUS],;



e (dopmupoBanue (yHKIMOHATEHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBICHUS TEOMETPUYECKUX OHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX XKU3HEHHBIX CUTyalUsX M MPU U3yYECHHUH
IpYruX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIMPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar  JUI1 = peleHus  [PAKTHKO-OPUEHTUPOBAHHBIX  3a]ad,
WHTEPIIPETUPOBATH U OLICHUBATH MOJTYUYECHHBIE PE3YJIbTATHI.

OTIMYUTENHEHONM OCOOCHHOCTHIO MPOTPaMMBbl SIBIISIETCSI BKIIIOUEHHUE B KypC
CTEPEOMETPHUM B HAYaJIE €r0 U3YUYEHUS 3a/1a4, PEIIAEMbIX HA YPOBHE UHTYUTUBHOTO
NO3HAHUA, U OMNpeAEIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HajJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBINIJICHUS,
CTUMYJIMPYET NPOTEKAaHUE NHTYUTUBHBIX NMPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEIMETA.

[Ipeanoutenue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOJY OOy4YeHUsl, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YYAIIUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3a1a49 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B W 3a/ad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3znganue oOpaza NTPOBOJUTCS C OMOPOM Ha HAMISAHOCTh, a
OlepupoOBaHUE 00PA30M — B YCIIOBUAX OTBJICYEHUS OT HATJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHOBHBIE cozeprkaTelibHble TUHUU Kypca «l'eomerpum» B 10—-11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJIbKO M0 COAEPKaTeIbHbIM JIMHUSAM, HO U 110 roaM 00y4YeHus
Ha ypPOBHE CPEIHETO 00I1Iero 00pa3oBaHuUs.

Conepxxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopenel€éHHbIM [0 rojaaM oOy4eHwus,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HaBBIKAMHU OCYIIECTBIISIIOCH MOCJIEA0BATENIbHO U MOCTYIATEIbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKUX MPEACTaBICHUN OOYydYaroUuXcs, pacuiupsis U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun orBoautes 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezemo B 11 kmacce, Bcero 3a 1Ba roga ooydyenust - 102 y4eOHbIX daca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATUA  CTEepeoMEeTpuu. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapamnensHOCTh NPSMBIX U
IUIOCKOCTE B NPOCTPAHCTBE: MAapAJUIECIbHBIE TMPSIMbIE B IPOCTPAHCTBE;
MapajuieNIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YrOJd MEXAY MNPSIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlyIeNbHbIE INIOCKOCTH; CBOMCTBA MapaJuIeIbHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYPHI HAa TJIOCKOCTU: TETPadp,
KyO, mapasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM U MUIOCKOCTH: NEPNEHIUKYJIISIPHBIE TIPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCNbHBIE W TEPHCHAUKYJIAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
MEPIEHIUKYJISIPHOW TIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YroJl MEXAY MPSIMOM H
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO MIIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TJIOCKOCTH, MTPOEKIIMS (PUTYPHI HA TIIOCKOCTh. [leprneHaAnKyAIpHOCTh
IJIOCKOCTEN: TPU3HAK MEPIEHANKYIAPHOCTH ABYX IUIOCKOcTer. Teopema o Tpéx
MEPIEHIUKYISIPaX.

MHoOrorpaHHuKH

[lonaTrie MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBHIMYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yromapHas
Mpu3Ma; rpaHu U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAS MPU3MBbI; OOKOBasi U
MOJIHAast MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cBoicra. l[lupamupa: N-yronapHas nupamujaa, rpaHd U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yceu€HHass nupamMuga. OIJEMEHThl Tpu3Mbl U nupamuibl. [IpaBuiibHBIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpPaMUJIa;, MpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaeka’ap v ukocaxap. CedueHus: Npu3Mbl U MUPAMU/IBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOU,
MJIOCKOCTU. DJE€MEHTH CHMMETPUH B MUPAMUIAX, MapaJlIeIenuIie1ax, MPaBHUIbHBIX
MHOTOIPaHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPAHHWKOB: pEOpa, IuUaroHaid, YIJIBL
[Tnomans OOKOBOM TMOBEPXHOCTH U TIOJHOM TOBEPXHOCTH MPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMHU[IBI, TEOpEMa O
mIomaau yceu€Hnoi nupamuapl. [lonstue 06 00béMe. OOBEM MUpaMUIbI, TPU3MBI.

[TomoGupie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXKIY TUIOMIAISIMH
MOBEPXHOCTEH, 00hEMaMU TTOT0OHBIX TEJL.

11 KJIACC

Tena Bpamenust

[nmmHapuyeckas ITOBEPXHOCTB, oOpazyroiue HUAJIMHIPUIECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [lunuHOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasyrolias MU OCh; IUIONIAJAb OOKOBOM H TMOJIHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroliue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOoHyC: ocHOBaHUE U BeplliiHA, 00Opasyroias
1 OCh; TIJIOIA/Ib OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolme
U BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IUIOMIAJb MOBEPXHOCTU CREPHI.
B3aumHoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTesibHasi MIIOCKOCTh K cdepe;
101 ChEpPHI.

N300paskeHne Ten BpalleHus Ha MIIOCKOCTH. Pa3BépTka MuIMHIpa U KOHYCA.

KomMOuHanuu tesn BpaiieHrs 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, ONTUCAHHBIH
okoJ10 cpepsl; cepa, BMUCaHHAS B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsarue 00 06bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00BEME
MPSIMOYTOJILHOTO Tapajuiesienunena u ciaeacTBus u3 He€. OO0bEM UUIUHIpA,
koHyca. O0BEM 1mapa u maomasb chepsl.

[TongoOuble Tena B mpocTpaHcTBE. COOTHONICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

Ceuenus mwmHapa (MapaJuieIbHO U TIEPIISHIUKYJISIPHO OCH), CEYEHHUS KOHYCa
(mapajuieTbHOE OCHOBAHMIO U MPOXO/IAIIEE YEPE3 BEPIIUHY ), CEUEHUS I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTtop Ha miockoctu U B ripocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha YuCio. Pa3noxkeHue BEeKTopa 1Mo TpEM HEKOMIUIAaHAPHBIM
BekTopaM. IIpaBwio mapamnenenunena. Pemenwe 3amad, CBS3aHHBIX €
IIPUMEHCHUEM TMpPaBUJI JEUCTBUUA C BeKTopamu. IlIpsamoyronpHas cucrema
KoopauHaT B npoctpaHcTBe. KoopmuHatel BekTopa. Ilpocreimme 3amaun B
KOOpJUHAaTax. Yroa Mexay BekTopaMu. CKalgpHOE MPOU3BEICHUE BEKTOPOB.
BrluncneHne yrioB Mexay MNPSMBIMHU U IIIOCKOCTSIMU. KoOpAnMHaTHO-BEKTOPHBIM
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHSI MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAXKTAHCKON MO3UIIMK 00YUaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTUTYTAMHU B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IPOILJIOMY U HACTOAILIEMY POCCHUMCKOM MaTEMATUKH, [ICHHOCTHBIM OTHOILIEHUEM K
JIOCTUKEHHUSIM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKOUN HIKOJIBI,
K HCIOJBb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJOTHUSX, cpepax
DKOHOMHKH.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, JSTHUYECKOrO0  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESATEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JdcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYAsh ACTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEIICHUH, PACCyKJICHUI; BOCHPUUMYHUBOCTHIO
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M OE€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U
OTZIbIXa, peryJisgpHas (pu3nyeckasi akTUBHOCTh); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON E€ATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnr W peanu3oBBIBaTH COOCTBEHHBIC IKU3HCHHBIC TUIAHBI;
TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU >XWU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTHICCKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO HOKOJOTHYCCKON KYJIbTYphl, IOHUMAHHEM BIIUSHHUS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPeIbl, INITAHUPOBAHUS IIOCTYIIKOB M OIICHKH MX BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPYKAIOIICH CPeIbl.

IleHHOCTH HAYYHOTO MO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAYKHM W  OOICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKd Kak c]epbl 4YeToBEUeCKOM IesATEebHOCTH, 3TaroB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJCHUEM SI3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOHW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATENBCKYIO ACATEIHHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MertanpenMeTHbIle Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTePU3yITCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vuueepcarvnvie  nozmasamenvhwvie  Oeticmeus, — 0Oecnedusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarouwuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcalowe2o0  Mupa,  NpUMeHeHue  JOSUYECKUX,
uUcce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIBJISTh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIHUPOBATH
OTpENCICHUS  TOHATUH; YCTAHABIIMBAaTh CYIICCTBCHHBIA  NpPH3HAK
KJaccu(UKalmy, OCHOBAaHUS JUIsi OOOOIIEHUS U CpPAaBHEHMS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W MPEOOPa30BHIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M
npoTuBopeursi B (aKkTax, MAHHBIX, HAOIIOJACHUSX U YTBEPKICHUSX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA,



e J€JaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEMaTHYECKUX
YTBEPXKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJI€HUS U BBIBOJBL;

e BbBIOMpaTh cmoco0 pemieHUs y4yeOHOM 3ahauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElLIEHUs, BBIOUpATh HauboJee MOAXOANMI ¢ Y4E€TOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
(bopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpEUYUE, MpoOIemMy,
yCTaHaBIMBaTh  HMCKOMOE€ M  JaHHOe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SABJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BbEKTaMHU, SIBICHUSMU, IIPOLIECCaMU;

e CaMOCTOSITEJIBHO (POPMYJIUPOBATH 00OOIIEHUS U BBIBOABI 110 pe3ysibTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IIECHUIA;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCJIOBHSIX.

Pabora c nunpopmanueii:

e BBIBIITH Ae(PUIMTHI HH(DOPMAIUH, TaHHBIX, HEOOXOAUMBIX AJI1 OTBETA HA
BOIPOC U JJIsI pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMALMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMALIHIO, IPEJICTABIATh €€ B Pa3Iu4HbIX (popMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OLEHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYXKIECHUS B COOTBETCTBUHU C YCIOBHSIMU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M IMUCBMEHHBIX TEKCTaX, AaBaTh MOSCHEHHUS MO XOAY PEUICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYEHHBIN pPe3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYK/1a€MOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pELIEHHUsI; COMOCTAaBIATh CBOM CYXIECHHUS C CYXICHUSMH APYTUX
YYaCTHUKOB JHAaiiora, OOHapyXUBaTh Pa3IU4Me U CXOJCTBO IMO3UIIUH; B
KOpPEKTHOM popme popMyTUpOBaTH pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTAaThl  pEIICHHS  3aJadyd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYTUICHHUS
c yu€ToM 3aja4 MPE3eHTALMU U OCOOCHHOCTEN ayIUTOPUH.

CorpyaHu4ecTsBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU pelieHuU Y4YeOHBIX 3ajlay; MPUHHUMATH I€Jdb COBMECTHOMN
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacmpenenarb BUAbl padOT, IOrOBAPUBATHCS, OOCYKJaTh MpPOIECC U
pe3yJbTaT paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYkIeHMs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» W UHBIC); BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBAThH CBOU JIEUCTBHUS C IPYTUMU WICHAMH KOMaH/IbI; OLICHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecyiamuensie oeticmasus, obecneuusarom opmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]a4ul, BBIOUPATh CIIOCO0 peLIeHHs
C Y4ETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C Y4ETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMH TO3HABAaTEIbHOM pediekcuu Kak OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3yibTaTa
pellIeHUsI MaTEMAaTUYECKOM 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OINOOK, BHISBICHHBIX TPYAHOCTEM;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa IEJIM W YCIOBHUSIM, OOBSICHSITH
MIPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIbHOCTH,
HaXOJIUTh OIMHOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATHIMU: APATIIETBHOCTD U MEPIEHIUKYISIPHOCTD NPSAMBIX
Y IUIOCKOCTEH.

KnaccuguiupoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarth MOHATUAMM: JABYTPaHHBIA yroj, TpaHd ABYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yrIJia; JUHEMHBIA Yrojl ABYTPAHHOIO yrja; TpajycHas Mepa
JBYT'PAHHOTI'O yTJIa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W  HEBBITYKJIbIN
MHOTOIPAHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo).

KnaccupumupoBate ~ MHOrOrpaHHUKM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy  (BBIMYKJIbIE M HEBBINYKJIblE MHOTOTPAaHHUKHW; TMPaBUIIbHbBIE
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeICIUNIEeAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOSHUS CEUEHUH, UCTIONB3YsI METOJI CIIE/IOB.

Crpouth ceyeHUss MHOTOIPAaHHHKOB METOJOM  CIIE€JOB,  BBIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MHPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemmarp 3a7aun Ha HaxOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3lam Win
QITOPUTMaM, IPHUMEHSSI W3BECTHBIE AHAIUTUYECKHE METOAbl IpPU PELICHUU
CTaHJAPTHBIX MATEMATHYECKUX 337a4 HA BBIYMCIECHUE PACCTOSHUN MEXKIY IBYMSI
TOYKaMH, OT TOYKM JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemarp 3a1aun Ha HaxOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pa3nam Wiu
QIrOpUTMaM, TNPUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX  MaTeMaTMYEeCKUX 3aJady Ha BBIYKMCICHHUE YIJIOB  MEXIy
CKPEUIMBAIOIIMMUCS MPSAMBIMH, MEXIYy NPsIMOM M  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M IJIOMAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (IpHU3Ma,
NUpaMU/a) C IpUMEHEHUEM (POPMYIT; BEIUKCIISATH COOTHOLIEHHS MEXTY TUIOIIAIIMU
IOBEPXHOCTEH, 00bEMaMHU 1TOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TPOCTPAHCTBE, IIEHTP, OCh H
MJIOCKOCTh CHMMETPHUH; IEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekats, mnpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTh reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEANOJIATraoIIiX HECKOIBKO IIIaroB PEIICHUS, €CITH YCIOBHS IPUMECHECHHUS 3aaHbI
B SIBHOH (hopme.

[IpuMeHsTh TpOCTEHIIMEe TPOrpaMMHBIE CpPEICTBA UM DJCKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPUICCKHX 3a]1ad.

[IpuBoMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
YKU3HH, PaCIiO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPHHU B NCKYCCTBE.

[IpuMeHsATh TMONy4YEHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallU W TPUMEHSTh HM3yYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYITHPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha S3BIKE TEOMETPUU, WCCIEI0BATh IIOCTPOCHHBIE MOJEIH C
WCITOJIb30BAaHUEM TCOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KUIACC

OnepupoBaTh MOHATUSIMH: UUIUHAPUYECKAs] TOBEPXHOCTh, OOpa3yroIIue
UJIMHAPUYECKON MTOBEPXHOCTH; IIHJIMHP; KOHUYECKAst TOBEPXHOCTH, 00pa3yIonue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

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

OOBIICHATH CIOCOOBI MOTYUYEHUS TEJT BPAIECHUS.

KnaccudunmpoBaTs B3auMHOE pacioiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMHU: IMIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CJIOH, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Berauciste  00BEMBI M TIJIOMIQTM  TIOBEPXHOCTEM  TeN  BpalleHWUS,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY ¥ ONTUCAHHBIH
okoJio cdepsr; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHMUS.

BBIYUCIISTE COOTHOMICHHSI MEXIY TUIOMAASIMU MOBEPXHOCTEH U 00bEMaMu
OAOOHBIX TEII.

N300pakath u3ydaemble (QUTYpPBl OT PYKH M C TPUMEHEHHEM IPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BhITIOTHSTH (BRIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00bEMHBIX
buryp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUA.



W3Bnekatb, HWHTEPNPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCI0, OOBACHATH, KAKUMH CBOMCTBAMHU OHH 00JIaJaIOT.

[IpuMeHsTh MpaBUIIO Mapajuieaenuneaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M IPOU3BEAEHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPABHEHUEM B JEKapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpuuecKkue (HaKkThl ISl PELICHHS] CTEPEOMETPUUYECKUX 3a/1a4,
MPEANOJIaraloiX HECKOIbKO I1aroB PEeIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbl
B sIBHOU (popme.

PemaTte npocreiimme reoMeTpu4ecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3amaur Ha J0Ka3aTeIbCTBO MAaTEMaTHUYECKUX OTHOIICHUW U
HaX0XJI€HWE FeOMETPUUECKUX BEJIMUYMH M0 00pa3laM WiIH alropuT™MaMm, MpUMEHss
W3BECTHBIE METObI ITPU PEIIEHNUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs nOpocTedIIne MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a]1ay.

[IpuBoAUTH MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MIPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMEHATh MOJYyYEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATh pEaJbHbIC
CUTyallUM W TPHUMEHSITh H3YyYECHHbIE TOHSTHS B TMPOIECCE IOUCKA pEIIeHUs
MaTEeMaTU4YeCKl CPOPMYJIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATH pPEaAbHbIE
CUTyallUM Ha A3bIKE TEOMETPUU, MCCIEAOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, anmapaTa anreOpbl; pemaTh
IPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKJIECHUEM T'€OMETPUUECKUX BEJIUUHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIE (LM (pPOBbHIE)
KoHTpoJbHbIe

n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI

1 B 10 https://www.yaklass.ru/

BEHCHHE B CTCPCOMETPHIO https://resh.edu.ru/

5 [IpsimMbie ¥ TIIIOCKOCTH B MPOCTPAHCTRBE. 12 1 https://www.yaklass.ru/
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN https://resh.edu.ru/
[lepneHUKyIAPHOCTD NMPSMBIX U https://www.yaklass.ru/

3 . 12
IJIOCKOCTEM https://resh.edu.ru/

4 y 10 1 https://www.yaklass.ru/

[JIbl MEXAY MPSMBIMU U TJIOCKOCTSIMH https://resh.edu.ru/
https://www.yaklass.ru/

> MrororpanHuiH 1 . https://resh.edu.ru/

. https://www.yaklass.ru/

6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1 https://resh.edu.ru/

7 [ToBTOpEHHE: CEUCHUS, PACCTOSIHUS U YIJIbI 4 1 ttps:/Awsn.yaklass. ru/

OBTOPCHHE: CCACHIA, pacCTo y https://resh.edu.ru/
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5
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11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

duekTpoHHbIe (LM POBbLIE)

Ne n/m KoHTpoJbHbIe
NporpamMmbl Bcero oOpa3oBaTe/ibHbIe pecypchl
padoThI
1 T 12 https://www.yaklass.ru/
¢/1a BpatcHus https://resh.edu.ru/
. https://www.yaklass.ru/
2 Obnembi Te1 S 1 https://resh.edu.ru/
3 B 10 1 https://www.yaklass.ru/
€KTOPBI U KOOPJUHATHI B IPOCTPAHCTBE https://resh.edu.ru/
[ToBTOpeHme, 06001IEHNE, https://www.yaklass.ru/
4 N 7 1
cHCTEMaTH3aINsI 3HAaHUH https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosmuectBo yacos
Ne i/ Tema ypoka
KoHTpoJbHbIe
Bcero
padoThI
OCHOBHBIE OHATHS CTEPEOMETPUU: TOUKA, NPSAMAsl, INIOCKOCTh, IpocTpaHCcTBO. [IpaBuia
1 M300paXeHUS Ha PUCYHKAX: N300paKeHUS ITIOCKOCTEH, MapalIeIbHBIX MPSAMBIX (OTPE3KOB), 1
CepeHbI OTpE3Ka
2 [lonsTHA: nepecekaronecs MIOCKOCTH, EPECEKAIIUECS IPsiMas U III0CKOCTh
3 [TonsTHA: nepecekaromuecs MIOCKOCTH, EPECEKAIOIIMECS MPsAMasi U IIIOCKOCTh 1
4 3HaKOMCTBO C MHOTOIpaHHUKaMHU, U300pakeHe MHOTOTPAaHHUKOB Ha PUCYHKAX, Ha 1
MIPOEKLUOHHBIX YEPTEKAX
HauanbHbie cBenenus o ky0e u mupamuie, ux pa3BépTku u Mozenu. Ce4eHus MHOTOTPaHHUKOB
HauaneHbie cBeieHus 0 KyOe U mupamujie, uxX pa3BEPTKU U Moaenu. CedeHrss MHOTOTPaHHUKOB
7 [TonsiTve 06 aKCMOMATUYECKOM MOCTPOCHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH 1 1
CJIEJICTBHS U3 HUX
3 [TonsiTHe 06 aKCMOMATUYECKOM MOCTPOCHUHU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUU U 1
CJIEJICTBHS U3 HUX
9 [TonsTHE 06 aKCHOMATUYECKOM MTOCTPOECHUHU CTEPEOMETPHU: aKCHOMBI CTEPEOMETPHH U 1
CJIEJICTBHS U3 HUX
10 [TonsiTre 06 aKCHMOMATUYECKOM MOCTPOCHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U 1
CJIEJICTBHS U3 HUX
11 B3aumHoe pacnonoxeHue npsiMbIX B MPOCTPAHCTBE: MEPECEKAIOLIUECS, TapalJIeIbHbIE U 1
CKPENTUBAIOIINECS MPSIMbIS
12 [TapanienbHOCTh IPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE: NapalljieIbHbIe MPSIMbIE B 1

IMPOCTPAHCTBE; MApaAJJICIIbHOCTD TpéX MIPpsAMBIX




[TapamienbHOCT IPSIMBIX U IVIOCKOCTEW B IpocTpaHcTse: [lapannensHocTs NpsMon 1

13 1
IJIOCKOCTH
14 VYIIIBI ¢ COHANPABIEHHBIMU CTOPOHAMU 1
15 Yroa Mexay NpsSMbIMU B IPOCTPAHCTBE 1
16 Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE 1
17 [TapannenbHOCTh IUIOCKOCTEH: MapasuienbHble II0CKOCTH 1
18 CaoiicTBa mapamieIbHBIX MIOCKOCTEH 1
19 [Ipocreiime npocTpaHCTBEHHBIE (PUTYpBI Ha MJIOCKOCTU: TETPa3p, KyO, napasuienenumnes 1
20 [TocTpoenue ceueHmit 1
21 [TocTpoenue ceueHuii 1
29 KonTponbnas padota no teme "lIpsimble 1 miiockocTy B mpocTpanctse. [lapanienbHocTb 1
MPSIMBIX U IJIOCKOCTEN"
23 [eprieHAUKYISIPHOCTH MPSIMOM | IJIOCKOCTHU: TIEPIICHIUKYIISIPHBIE MPSIMBIE B TPOCTPAHCTBE 1
24 [IpsiMble mapanienbHble U MePHeHIUKYIISIPHbIE K IIOCKOCTH 1
25 [IpsiMble mapasieNnbHbIE U TEPICHIUKYIISIPHBIE K TUIOCKOCTH 1
26 [Tpu3HaK neprneHaAuKyISIPHOCTH NMPSIMOMN U IIIOCKOCTH 1
27 [Ipu3Hak nepneHANKYJISIPHOCTH IPSIMOM U INTIOCKOCTH 1
28 Teopema o npsAMON NepNEHANKYIIIPHON TNIOCKOCTH 1
29 Teopema o mpsiMOii IEPIICHINKYISIPHOM MJIOCKOCTH 1
30 Teopema o npsAMON NepNEHANKYIIIPHON TNIOCKOCTH 1
31 [NeprieHAUKYISIp ¥ HAKJIOHHBIE: PACCTOSIHHE OT TOYKH IO TIOCKOCTH, PACCTOSTHHE OT TPSIMOMU 10 1
TUTOCKOCTH
39 [leprieHAMKYISp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT MPSIMOM 10 1
TUTOCKOCTH
33 [leprieHAMKYISAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IFIOCKOCTH, PACCTOSIHUE OT MPSMOMN 10 1

IIIIOCKOCTH




[lepnieHqUKysAp U HAKIIOHHBIE: PACCTOSHHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE OT IIPSIMOM 10

34 1
IJI0CKOCTH

35 VYTIiabl B IPOCTPAHCTBE: YIOJI MEXKAY MPAMOU U TIIOCKOCTHIO 1

36 JIByTpaHHBIN yroJi, TUHEHHBIN YToJl ABYTPAHHOTO yria 1

37 JIByrpaHHBIN yroJl, TMHENHBIN YroJl ABYTPAHHOTO yria 1

38 [leprneH UKy ISPHOCTD MJIOCKOCTEN: MPU3HAK MEPIIEHINKYIIPHOCTH ABYX IMIIOCKOCTEH 1

39 [eprieHAUKYISPHOCTH MJIOCKOCTEN: TMPU3HAK NEPIECHANKYISIPHOCTH ABYX IJIOCKOCTEH 1

40 [lepnieH IUKYISAPHOCTD MIOCKOCTEN: MPU3HAK MEPIEHANKYISIPHOCTH JABYX ILTOCKOCTEH 1

41 Teopema o Tpéx nepneHAUKyIApax 1

42 Teopema o Tpéx nmepneHAUKYIIpax 1

43 Teopema o TpEX mepneHAUKyIsIpax 1

44 KonTponbnas pabota no Temam "lleprieHAUKyISpHOCTD MPSIMBIX U MJI0CKOCTe" U " Y TIIbI 1
MEXy NMPSMBIMU U TJIOCKOCTSIMU"

45 [ToHsiTHE MHOTOTpAaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'PAHHUKA, BHIITYKIIbIE U HEBBITYKJIbIC 1
MHOTOTPaHHUKH; Pa3BEPTKA MHOTOTPaHHUKA

46 [Tpu3ma: N-yronpHas npu3Ma; rpaHd ¥ OCHOBAHHS MTPU3MBI; IPsIMasi 1 HAKJIIOHHAST IPU3MBEI, 1
OOKOBast ¥ TIOJTHASI TOBEPXHOCTH MPU3MBI

47 [Tapannenenunen, NpsiMOYToJbHBIN MapajuleenuIesa U ero cBoiicTa 1

48 [Mupamupga: N-yroapHasi MMpaMua, TPaHA U OCHOBAHUE MMUPAMHUIIBI; OOKOBAsI U TIOTHAS 1
MOBEPXHOCTh MUPAMHU/IBI; IPABUIIbHAS U yCeUEHHAs MUpaMuaa

49 [TpaBuIbHBIE MHOTOTPAHHUKH: TIOHSTHE IPaBUIBHOTO MHOTOTPAHHUKA; TIPABUIIbHAS TIPU3Ma H 1
MpaBUJIbHAS TUPAMU/IA; IPAaBUIIbHAS TPEYTOJIbHAS MUPaMUIa U TIPABIIILHBINA TETpadp; KyO

50 [IpencraBnenue o NpaBUIBHBIX MHOTOIPAHHUKAX: OKTAdAp, JOJACKAIP U UKOCAIP. 1

51 CuMmMmeTpus B IPOCTPAHCTBE: CHUMMETPHSI OTHOCHTEIHHO TOYKH, IPSMOM, TNTOCKOCTH. DIIEMEHTBI 1
CUMMETpPHH B TIMPAMHJIAX, TTapaJUIeIIeTTHITeax, MPABIIIbHBIX MHOTOTPaHHUKAX

52 Brruncnenue 31eMeHTOB MHOTOIPaHHHUKOB: pEOpPa, AMaroHaiu, yribl 1




53 [Inomanb 60KOBOM MOBEPXHOCTH U MOJHOM IOBEPXHOCTH MPSMOM MPU3MBI, III0LIA/1b 1
OCHOBAHHUH, TeopemMa 0 OOKOBOI MOBEPXHOCTH IPSIMOU MTPU3MBbI

54 [Tnomanas 60KOBOI MOBEPXHOCTH U MOBEPXHOCTH MPABUIHLHON MUPAMUIBI, TEOpEMa O IO U 1
OOKOBOI TOBEPXHOCTH YCEUEHHOH MUPaMUIBI

55 Kontposbnas padota nmo teme "MHoOrorpaHHUKH" 1

56 [Tonsarue 06 006BEMe 1

57 O06BEM TUpaMuIBI 1

58 O0BEM nupamMuIbI 1

59 O0BEM TUpaMuIBI 1

60 O0BEM nupamMuIbI 1

61 O06BbEM TPU3MBI 1

62 OO0BEM TTPU3MBI 1

63 OO0BEM TTPU3MBI 1

64 KontponsHas padora no reme "O6bEMBI MHOTOI'PaHHUKOB" 1

65 [ToBTOpEeHue, 060061IeHNE crucTeMaTu3anus 3HaHui. [locTpoeHne ceueHnii B MHOTOTpaHHUKE 1

66 IToBTOpenue, 0000IIeHNE cUCTeMaTU3alUs 3HAaHUN. Brruncienne paccTosHUM: MeXTy IBYMs 1
TOYKaMH, OT TOUKHU 0 MPSMOH, OT TOUKH JI0 TUNIOCKOCTH, MEX/Y CKPELIMBAIOILIUMUCS MPSIMBIMU

67 Hrorosast konTpopHas paboTa 1
IToBTOpenue, 0000IIeHNE cUCTeMaTH3alUs 3HaHUN. Brrancienne yriioB: Mexmay

68 CKPELIMBAIOIIUMHUCS MPSIMBIMU, MEKIY MPSMON U IIIOCKOCTBIO, IBYTPAHHBIX YTJIOB, YIJIOB 1
MEXTY TUIOCKOCTSIMHU

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




11 KJIACC

Koan4gecTBO 4acoB

Ne i/ Tema ypoka
KoHTpoJbHbIe
Bcero
padoThI

1 Cdepa u map: neHTp, paanyc, AMaMeTp; MIOIaab IIOBEPXHOCTH Cepbl 1

) B3aumnoe pacrionoxenne chepsl U TNIOCKOCTH; KacaTelbHasl INTIOCKOCTh K cepe; IIomaas 1
cepsl

3 N3o6paxenue chepsl, mapa Ha mnockoctu. CeyeHus mapa 1

4 [unuaapudeckas MOBEPXHOCTh, 00pa3yroIye MWIHHIPHISCKONH TTOBEPXHOCTH, OCh 1
UWIMHIPUYECKON TOBEPXHOCTH

5 [unwaap: ocHOBaHUS B OOKOBasI IOBEPXHOCTH, 00pa3yoIIas U 0Ch; ILIOMAb OOKOBOM 1 1
MOJIHOM TOBEPXHOCTHU

5 N3o06paxkenne nunuHApa Ha MI0ckocTu. Pa3épTka nunuuapa. CedeHus HUInHapa 1
(MITOCKOCTHIO, TApaALIETbHON HITH MEPICHIUKYIISIPHON OCH IIMIMHAPA)

5 Konundeckas mOBepXHOCTh, 00pa3yroniue KOHHIECKON MTOBEPXHOCTH, OCh M BEPIIIMHA 1
KOHUYECKOH MOBEPXHOCTH
Konyc: ocHOBaHMe 1 BepinHa, 00pa3yromas U OCh; TUIOIIA (b OOKOBOH H ITOJIHOM MTOBEPXHOCTH
Y ceu€HHBIN KOHYC: 00pa3yollre U BHICOTa; OCHOBAHHS U OOKOBasi TOBEPXHOCTh

10 N3o0pakenune KoHyca Ha IIIOCKOCTH. Pa3BépTka koHyca. Cedennst KoHyca (TMII0CKOCTHIO, 1
MapajuIeIbHON OCHOBAHMIO, U TDIOCKOCTBIO, TIPOXO/ISIIEH Yepe3 BEPIINHY )

11 KoMOuHamnws Ten BpaieHus: # MHOTOTPaHHUKOB 1

12 MHororpaHHHK, OITUCAHHBIN 0K0JI0 chepsl; chepa, BIIMCaHHAS B MHOTOTPAHHHK HITH B TEJIO 1
BpaIICHUS

13 [Tonsitue 06 06pEMe. OCHOBHBIE CBOWMCTBA O0OBEMOB TEI

14 O0BéM UIMHIIpa, KOHYyCa 1

15 O06bBEM mapa u wiomaask cheps




[TomoGHbIe Tena B mpocTpaHcTBe. COOTHOMICHUSI MEXKAY IUIOMIAIIMU TIOBEPXHOCTEH, 00bEMaMu

16 1
MOIOOHBIX TE

17 Konrtponsnas padora no remam "Tena Bpamenus" u "O6bemsr Ten" 1

18 BekTop Ha MII0CKOCTH ¥ B IPOCTPAHCTBE 1

19 CrnosxeHue 1 BBIYMTAHNE BEKTOPOB 1

20 YMHOXEHHE BEKTOpa Ha YHCIIO 1

21 PasnoxxeHue BekTopa 1o TpéM HEKOMILIaHapHbBIM BekTopaM. [IpaBuio napamienenuneaa 1

22 Pemienue 3a1a4, CBSI3aHHBIX C IPUMEHEHUEM MPaBUJI IEHCTBHM ¢ BEKTOpaMu 1

23 [IpssMoyronbHas cucrteMa KOOpaAuHAT B mpocTpancTse. Koopaunatel Bexropa. I[Ipocreiimune 1
3aJ1a4M B KOOpJIMHATaX

24 VYron mexxay BekTopamu. CKalisipHOE ITPOU3BECHNE BEKTOPOB 1

25 Brrauciienue yrioB MeXy MPsIMBIMH U TUTOCKOCTSIMH 1

26 KoopauHaTHO-BEKTOPHBIN METO/I ITPU PEICHUN T€OMETPUUYECKUX 3a/1a4 1

27 KontponsHast pabota o Teme "BeKkTopbl 1 KOOpAWHATHI B IPOCTpaHCTBE" 1

28 [ToBTOpEeHue, 060061IeHNe U crucTeMaTH3alus 3HaHui. OCHOBHbIE (PUTYPBI, (PAKTHI, TEOPEMBI 1
Kypca IJIaHUMETPUHU

29 IToBTOpenue, 00o0IIeHNE U cucTeMaTH3alus 3HaHui. OCHOBHbIE (DUTYPBI, (PAKThI, TEOPEMBI 1
Kypca IJIaHUMETPUU

30 [ToBTOpeHue, 06001IeHNE U cUcTeMaTH3alusl 3HaHUH. 3a7aun IUIAHUMETPUU U METOJIbI UX 1
peleHus

31 [ToBTOpEeHme, 006001IeHNE U cUcTeMaTH3alusl 3HaHUH. 3a7jaui TUTAHUMETPUH U METOJIbI UX 1
pelieHus

39 IToBTOpenue, 0000IIeHNE U cucTeMaTH3alys 3HaHui. OCHOBHBIE (DUTYPBI, (HAKThI, TEOPEMBI 1
Kypca CTEpEOMETPUH

33 HroroBast koHTpobHAs paboTa

34 [ToBTOpEeHME, 00600IIEHNE U CUCTEMAaTH3allusl 3HAHUN 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* MaTtemaTuka: anrebpa ¥ Hayaia MaTeMaTHYECKOTO aHalIn3a, TEOMETPHUS.
['eometpus, 10-11 knaccewl/ Atanacsa JI.C., byty3os B.®., Kanomues C.b. u
npyrue, AkunonepHoe obmectBo «M3natensctBo «IIpocsemnienue»
METOANYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA

Marematuka: ajiredpa ¥ HayaJla MaTEMaTHYECKOTO aHAJIN3a, TEOMETPHUSI.
['eometpus : 10—11-e xiaccel : 6a30BbIi U yrayOIEHHBIN YPOBHU :
Metoauueckue pexkomernaanuu k yueouuky JI. C. Atanacsna, B. @. byty3osa,
C. b. Kagomuesa u np. — Mocksa : [Ipocsemenue, 2023.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://www.yaklass.ru/

https://resh.edu.ru/



