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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00eclieYMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
LEJTOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO W IO3HABATEIBHOTO Pa3BUTHUSA
JUYHOCTH 00YyYarOmMnXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPHUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METalNpeIMETHBIX U
NPEAMETHBIX PE3YJIBTATOB OOYYEHHS] T€OMETPUU B HAIPABICHUU JUYHOCTHOIO
pa3BuTUsa oOy4aronuxcsi, GopMupoBaHUs (DPYHKIMOHATBHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKiMii, COOTHOIICHUH PEAJIbHOIO0 M HUACANBHOT0, XapaKTepe OTpPaXEHUs
MaTeMaTUYECKOW HAYKOH SIBJIEHUN U ITPOLIECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK M POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALLIUXCSl, a
TaK)K€ KayeCTB MBILIUICHUSA, HEOOXOMUMBIX MJi1 aJalTallud B COBPEMEHHOM
oO1ecTBe.

['eomeTpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
oOmmiero oOpa3oBaHUs, TaK Kak OOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCUUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIIUIeHHE, (HOPMUpPYEMOE MpPU HU3YYEHHHU OOYYaroIUMUCS
MOHATUHHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pELIECHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh U ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHH 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4YelloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaKEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS M AKTHBHOIO
npeobpazoBaHus  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yU€OHOM U TPYIOBOM ESITENbHOCTH, SBIISIECTCS



OJHUM M3 TPO(PECCHOHATHLHO BAXKHBIX KayeCcTB, IMOATOMY aKTyajbHa 3ajaua
dopMupoBaHus |y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINUICHHS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHHWS — CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalPaBJICHUSIM.

Ilenp ocBoeHus mporpaMMbl ydueOHOro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOE U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyuJaroluxcs yepe3 00ecrnedeHrne BO3MOXKHOCTH MPUOOPETEHUS U UCTIOTb30BaHHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAaHUHM M  JIEHCTBUM, creuu(UUHBIX
IrE€OMETPUH, BO3MOXHOCTM  YCHEIIHOTO NIPOAODKEHHS  O0pa3oBaHUA IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA MJIs
00yJaromXxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHHUH
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHUS, CBI3aHHBIE CO
cenuUKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme 3T0r0, OHH NMEIOT BO3MOXKHOCTh H3yYUTh T€OMETPHIO OoJiee TITyOO0KO, eClin
B JaJbHEUIIEM BO3HHUKHET HEOOXOJUMOCTh B TEOMETPHUYECKHX 3HAHUAX B
npo(hecCUOHATBHOM JesSTENbHOCTH.

JlocTmKeHre LelnM OCBOCHUS MPOrpaMMbl 0OECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopuTteTHRIMM 3aJadaMd  OCBOEHHUSI  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCs:

e (opMHpOBaHHE TMpPEACTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOU

KYJIBTYpPbI 1 OCO3HaHHE €€ B3aMOCBS3HU C OKPYXKAIOLUIUM MHPOM;

e (opMHpOBaHHE MTPEICTABICHHUS O MHOIOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEWIINX MaTEeMaTHYEeCKHX MOJIENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

e (dopMupoBaHME YMEHMsI paclo3HaBaTb Ha uYepTexax, MOJENISIX MU B
peaslbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPaICHHUS;

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

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

e OBJAJEHUE  QJITOPUTMAMH  PpELIEHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupOBaHHEe yYMEHHS TPOBOAWTH  HECIOXXHBIE  JIOKA3aTeIbHBIC
pacCyXJeHHS B XOJ€ pEIIECHUS CTEPEOMETPHUECKHUX 3aJad WU 3amad C
IPAKTHUECKUM COJIEP)KAHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM 00yUaronmxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBIIUIEHMUS];



o (dopmupoBanue (YHKIIMOHATHEHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHHE Paclio3HaBaTh MPOSBICHUS TEOMETPUUECKUX MOHATHI, 00BEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX )XKU3HEHHBIX CUTyalUsX M MPU U3YYECHHH
IpYruX  y4eOHBIX  MPEAMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATH UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus — NPAaKTHUKO-OPUEHTHUPOBAHHBIX  3ajady,
WHTEPIIPETUPOBATH U OLICHUBATH MTOJYYEHHBIEC PE3YIIbTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPHUH B HAYAJIE €r0 U3YUYEHU 3a/1a4, PEIIAEMbIX HA YPOBHE HUHTYUTUBHOTO
MO3HAHUA, U OMNpeAeNIEHHBIM 00pa3oM OpraHu3oBaHHAas padoTa HAaJ HUMH, 4YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJIMPYET NMPOTEKaHNE UHTYUTHUBHBIX NMPOLECCOB, MOTUBUPYET K AAbHEUILIEMY
U3YYEHUIO IIPEIMETA.

[Ipeanoutenue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOJY OOy4YEHUSs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YUYaILUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3a1a49 Ha CO3/1aHNE
IPOCTPAHCTBEHHBIX 00pa30B M 3a/lad Ha OINEpPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3znganue oOpaza NTPOBOJUTCS C OMOPOM Ha HAMISAHOCTh, a
OIepupOBaHUE 00PA30M — B YCIOBUAX OTBJICUEHUS OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbBIE cozeprkarelibHble TUHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpasHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl ¥ KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TONIbKO M0 COAEPKATEeIbHbBIM JIMHUSAM, HO U 110 ToAaM 00y4YeHus
Ha ypOBHE CPEIHETO 00111ero 00pa3oBaHuUs.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopenel€éHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o0O0Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU YU HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEA0BATENIbHO U MOCTYIATEIbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0O CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUNH O0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasysi MpOYHble MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

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



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
MapajyiebHbIE W CKpelmuBarommecs npsMbele. [lapamnensHOCTh NPSAMBIX U
IUDIOCKOCTEM B MPOCTPAHCTBE: IApAJUICNIbHBIE NPSIMBIE B  IPOCTPAHCTBE;
[ApAJUIETIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YrOJd MEXAY NpSIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlIeNbHBIE INIOCKOCTH; CBOMCTBA MAapaJUIeIbHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYpPHl HA TJIOCKOCTH: TETPAdp,
KyO, apasuiesienuIie]; TOCTPOECHUE CEUCHUM.

[lepneHAUKYJISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MIPOCTPAHCTBE, TMPSAMBIE MapajuICIbHBIE W TEPINCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK TMEPHEHIUKYISIPHOCTH TMPAMOM H IUIOCKOCTH, TE€OopeMa O MpsiMOu
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT NMPSMOM JI0 TIIOCKOCTH, TPOEKIIMS (PUTYPHI HA TIIOCKOCTh. [leprneHaAnKyasIpHOCTh
IJIOCKOCTEN: NPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTEeW. Teopema o Tpéx
MEPIIEHAUKYJISpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKY; pa3BEPTKa MHOTOrpaHHuKa. [Ipu3ma: N-yronpHas
MpU3Ma; IpaHd U OCHOBAHUS MPU3MBI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh ITPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajiesienune]; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuia, TpaHd U
OCHOBaHHUE MUPaMUIbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUBI; PABUIIbHAS U
yCceu€HHasg MnupaMuaa. OIJEMEHThl Tpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3MaA U
NpaBWIbHAs THPaAMUJIa;, NpaBUJIbHAs TPEYroJibHash MUpPaMHUAA W MPABUIbHBIN
teTpadap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaeka’ap v ukocaxap. CedueHus: Npu3Mbl U IUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMOW,
MJIOCKOCTU. DJE€MEHTH CHMMETPUU B MUPAMUIAX, MapaJlIeIenuIe1ax, MPaBUIbHbIX
MHOTOIPaHHUKAX.



Brruucnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pPEOpa, IWMaroHaid, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOU pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTU M TMOBEPXHOCTH MPABUIBHOM NHPAMUIIBI, TEOpeMa O
riommaau yceu€éHHou nupamuapl. [lonstue 06 06bEMe. O0bEM MUpaMuIbl, TPU3MBI.

[TomoGupie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tesia Bpalmenus

HunuHapuyeckas MTOBEPXHOCTB, oOpasyroiue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIONIaJAb OOKOBOM M TOJHOMN
MOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCTU. KOoHyC: oOCHOBaHUE U BepIlMHA, 00pa3yroIas
Y OCb; TIJIOIIA]1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yromue
Y BBICOTA; OCHOBAaHMS U OOKOBast IOBEPXHOCTb.

Cdepa u map: neHTtp, paauyc, ITUaMeTp; IJIOMAAL MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U INIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
101 ChEpHI.

N300pakeHne Ten BpallleHHs Ha TIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanuu tesn BpaieHrus 1 MHOTOTPAaHHUKOB. MHOTOIrpaHHHK, ONTMCAHHBIH
okoJio cdepsl; chepa, BliMcaHHAsE B MHOTOTPAHHUK, UITK TEJIO BPAIICHHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béEMe
NPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
KoHyca. O0BEM 11apa u miomaab chephl.

[logoOnuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus MHAPA (MapaJUIETbHO U MEPIICHIUKYJISIPHO OCH), CEYEHHUSI KOHYCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILINHY), CEUEHHUs 1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CII0KEHNE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHECHUEM TIpaBUJl JCUCTBUU C Bekropamu. IlpsmoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatsl Bektopa. Ilpocteiimme 3amaum B
KOOpJIMHATax. YToa Mexay BekropaMu. CKalsipHOE MNPOU3BEIECHUE BEKTOPOB.



Beluncienne yriaoB Mexay HMPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPH PELICHUU T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBAXKECHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [ICHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAaHUIO ATUX JOCTIKEHUN B JPYrUX HayKax, TEXHOJIOTHAX, chepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U JCSTEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYyLIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEIICHUH, PACCYKICHUI; BOCIPUUMYHUBOCTBIO
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

du3nyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTIbIXa, peryJisipHas pu3nueckas akTUBHOCTS); (PU3UUYECKOT'0 COBEPIIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO H  CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U



caM000pa30BaHUI0 HA TMPOTSIKEHUU BCEU JKWU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

JKO0JIOrHIYeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON U COIUATIBLHOM
Cpembl, OCO3HaHWEM TJ00aTBFHOTO XapakTepa JKOJOTHYECKHUX IMPOoOJeMm;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYCCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPE/Ibl, ITTAHUPOBAHUS ITOCTYITKOB M OIICHKH X BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IIUBUIM3AIMH; OBJIAJACHUEM SI3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOHW KYJIbTypOH KakK CpPEJACTBOM TO3HAHHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS MPOTpaMMbl YYEOHOTO MpeaMeTa
«Marematuka XapaKTEPU3yHOTCS OBJIAJICHHEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  VYuueepcarvnvie  nozmasamenvuvle  Oeticmeus, — o0Oecnequusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpyJcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBuA:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECCTBEHHbIE MPU3HAKA MATEMATHIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (POPMYIUPOBATH
OTpENCeICHUS  TOHATHH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymIHpoBaTH W MPeoOPa30OBHIBATH  CYKICHHUS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIBISATH  MaTeMaTUYECKME  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (aKkTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;
npeaiaraTh KpUTEPUH JIJISl BBISIBICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEHUHIA,



e J€JaTh BBIBOJABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIUIO,
NPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KIEHUS U BBIBOJBL;

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3a7auu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASAINMA ¢ Y4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLCcKue JeHCTBUA:

e HCIIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOpPEUYUE, HPoOIeEmMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOSITEJIbHO CIUIAaHUPOBAaHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI 110 pe3yJibTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATH BO3MOXHOE pPa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunopmanueii:

e BBIBITH Ae(PUIMTHI HH()OPMALIMH, TaHHBIX, HEOOXOIUMBIX JJIsl OTBETA HA
BOIPOC U ISl pEUICHUS 3a]1auH;

e BbIOMpaTh MHGOPMALMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMALIHIO, IPEJICTABIATh €€ B pa3IMUYHBIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OLEHUBATH HaAEKHOCTD uH(pOopMaIuu 1o CaMOCTOSTEJIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmuvie KOMMYHUKAMUGHbBlE  OcliCmeus, 0becnewusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJICHHUS B COOTBETCTBUHU C YCIOBUSIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJYy PEIICHUs
3a/1a4l, KOMMEHTHUPOBATh MOJYYCHHBIN pe3yIbTarT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIIPOCHI IO CYLIECTBY O0CYK/1a€MOM TEMBI,
npoOsIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pELIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXACHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHApyXUBaTh Pa3U4He U CXOJCTBO TMO3UILIUN; B
KOPPEKTHOH Gopme PopMyTupoBaTh Pa3HOTIACHS, CBOH BO3PAKCHHUS,
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYIIICHUS
C Y4€TOM 3aj1a4 MPE3CHTALMU U OCOOCHHOCTEN ayIUTOPUH.

CorpyaHu4ecTBo:

MMOHUMATh U UCTIOJIL30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU penieHuU Y4eOHBIX 3ajlay; MPUHUMATH I€Jdb COBMECTHOM
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenenarb BuAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpOILEecC U
pe3yabTat paboThl; 0000IIaTh MHEHUS] HECKOJIBKUX JIFOJIEH;

y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBbIE IITYPMbD» U UHBIC); BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOETO BKJaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAaHHBIM YUYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Yuusepcanvuvie pecyiamuensle oeticmaus, obecneuusarom opmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS IUUHOCTIU.
Camoopranusanus:

COCTaBJISATh IJIaH, aJITOPUTM PEIICHUsI 3a]1a4H, BIOUPATh CIIOCO0 pelIeHUs
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABAaTEIbHOW pediaeKcuu KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMHU CAaMOIIPOBEPKHU, CAMOKOHTPOJIS POLECCa U pe3yibTaTa
pelIeHUsI MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH [IPH PELIEHUN 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OITNOOK, BBISBICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LMW M YCIOBUAM, OOBSICHATH
MIPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKECHUS PEe3yJIbTATOB JIESITEIbHOCTH,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBath NOHATUSAMHU: TOYKA, IIPsIMas, INIOCKOCTb.

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

OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
Y IUIOCKOCTEH.

KnaccuduinmpoBaTe B3aUMHOE pacCIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOrO yrja; JMHEMHBIA Yrojl ABYTPAaHHOIO yIja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPABUJIbHBI MHOTOTPAHHUK.

Pacrno3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IHpaMuIa; MpU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupunupoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHU; MPaBUIIbHbBIE
MHOTOTPAHHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapajlieIeIUuIebl).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH IPUHLIUIIBI IOCTPOCHUS CEUEHUH, HCTIOJIb3YSl METO/I CJIEJIOB.

Crpoutrh ceyeHUsT MHOTOIPAHHHKOB METOJOM  CII€JOB, BBIIOJIHSTH
(BBIHOCHBIE) MJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTBIX OOBEMHBIX (QUIYp: BUL
CBEpXY, COOKY, CHHUBY.

Pemmarp 3aaun Ha HaxXOXKJIEHHE T€OMETPUUYECKUX BEJIMYUH MO 00pas3lam Win
QITOPUTMaM, TNPUMEHSSI W3BECTHBIC AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HAa BBIYMCIEHUE PACCTOSHUNA MEXKIY IBYMS
TOYKaMH, OT TOYKH JO MNOPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TNPHUMEHSSI W3BECTHBIC AHAJUTUYECKUE METOABl IPU PEIICHUU
CTaHJAPTHBIX  MaTeMaTUYEeCKUX 3aJady Ha BBIYMCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOM M  TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bobruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
NUpPaMU/Ia) C IPUMEHEHUEM (POPMYIT; BEIUKUCISATH COOTHOLIECHHS MEX Y TUIOIAIIMU
HOBEPXHOCTEH, 00bEMAMHU [TOT0OHBIX MHOTOI'PAaHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TPOCTPAHCTBE, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh M HWHTEPHPETUPOBATH HHPOPMAIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYpax, MPEICTAaBICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTh reomeTprdeckue (HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATraoIINX HECKOIBKO IIIar0B PEIISHHUs, €CIIH YCIOBHS PUMEHECHHUS 3a/T1aHbBI
B SIBHOH (hopme.

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

[IpuBoAMTH TIPUMEPHI MATEMATUYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
YKU3HH, PaCIiO3HABATh MPOSIBJICHUE 3aKOHOB T€OMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBIC 3HAHUS HA MPaKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallul W TPUMEHSTh H3yUYCHHbIE TOHATHUS B IMPOIECCE IMOMCKA PEIICHHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyalli Ha S3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TEOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKICHUEM I€OMETPUYCCKUX BEITUUHH.

11 KUIACC

OnepupoBaTh MOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yrolIue
UJIMHAPUYECKON MTOBEPXHOCTH; IIWJIMHP; KOHUYECKAst TOBEPXHOCTH, 00pa3yIomue
KOHWYECKON TTOBEPXHOCTH, KOHYC; c(heprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U mmap).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAILICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

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

Beraucisite  00BEMBI M TJIOMIATM  TIOBEPXHOCTEM  TeNl  BpalleHWUS,
TCOMETPUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJio cdepsl; chepa, BliMcaHHAS B MHOTOTPAHHUK UJTU TEJIO BPAIIICHHS.

BBIYUCIISITE COOTHOMICHHSI MEXIY TUIOMAASIMU MOBEPXHOCTEH W 00bEMaMU
MOAOOHBIX TEII.

N300pakath u3ydaemble (UTypbl OT PYKH M C TPHUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIC) IJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
dburyp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUA.



W3Bnekatb, HWHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[TpuMeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXIY
BEKTOpaMH, CKaJSIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBI.

Haxonutbe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPACKIa[blBaTh BEKTOp II0 JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpuuecKue (HaKkThl IS PELICHHS CTEPEOMETPUUECKUX 3a/1aY,
MPEANOJIAaraloX HECKOIbKO IIaroB PEIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbI
B sSIBHOU (popme.

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

Pemate 3amaur Ha J0Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOLIEHUU U
HaX0XJI€HWE FeOMETPUUYECKUX BEJIMUYMH M0 00pa3laM WiIH aJropuT™MaMm, MpUMEHss
W3BECTHBIE METOBI ITPU PELIEHUU CTAaHAAPTHBIX MATEMATUYECKUX 3aa4.

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

[IpuBoAUTH TpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MIPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMEHATh MOJYy4YEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATh pEaJbHBIC
CUTyalluM W TPUMEHSTh H3yUYCHHbIE TMOHATHUS B IMPOILIECCE IMOUCKA PEIICHUS
MaTeMaTUYeCKu CPOPMYIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATH pPEaAbHbIE
CUTyalluM Ha A3bIKE TEOMETPUU, MCCIEAOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKHUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
bubnunoreka LIOK
! Brexettite B cTepeomerpitio 10 https://m.edsoo.ru/7f415b90
[IpsiMble ¥ MIIOCKOCTU B IPOCTPAHCTBE. bubmmoreka [JOK
2 . 12 1 2
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edso00.ru/7f415b90
3 [lepneHuKyISIPHOCTD MPSAMBIX U 12 3 bubnuoreka [IOK
IIJIOCKOCTEN https://m.edsoo.ru/7f415b90
bu6nmorexa LIOK
4 VYribl MeXAY OPSIMBIMU U TNIOCKOCTSIMU 10 1 2 https://m.edsoo.ru/7f415b90
bubmmoteka IIOK
> Mrororparitici 1 L 2 https://m.edso0o.ru/7f415b90
N bubmuoreka [IOK
2
6 OOBEMEI MHOFOTpAHHHKOB o L https://m.edso0o.ru/7f415b90
7 [ToBTOpEHME: ceueHus1, paCCTOSTHUS U YTIIbI 4 1 Bubmmorexa [IOK
P ' P r https://m.edsoo.ru/7f415b90
OBUIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 11




11 KJIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHHMe pa3/iejioB H TeM nudpoBbie
Ne i/m P Konrpoabnbsie IIpakruyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
bubnunoreka LIOK
! Tena ppameris 12 2 https://m.edso00.ru/7f415b90
N bubnuorexa [IOK
2 OOBEub Ten > L 2 https://m.edso0.ru/7f415b90
bubmuoreka [{OK
3 BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 2 https://m.edsoo.ru/7f415b90
4 [ToBTOpEeHME, 0000IIEHNE, 7 1 1 bubnunoreka LIOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10O 34 3 7

I[TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

CedeHuss MHOTOIPAHHUKOB

KosauuyectBo 4yacos DJIEKTPOHHbBIE
JlaTa uudposbie
Nen/m Tema ypoka Kontpoabusbie IIpakTuueckue
Bcero u3ydeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
OCHOBHBbIE IOHATHUS CTEPEOMETPUU:
TOYKa, MpsiMasi, IIIOCKOCTb,
npoctpanctso. [IpaBuna
1 1/11;)06 zn(eHI/m Ha pnc Kax: 1 bubmmorexa LIOK
p pHcyH o https://m.edso00.ru/7f415b90
M300paKeHMs IIIOCKOCTEH,
NapajuIebHbIX IPSIMbIX (OTPE3KOB),
CepeHbI OTpe3Ka
[TonsaTus: nepecekaromuecs
2 IIJIOCKOCTH, TEPECEKAIOLIUECS 1 bubmmorexa LIOK
> TeP https://m.edsoo.ru/7f415b90
npsiMasi ¥ III0CKOCTb
[TonsaTHA: nepecekarommecs
3 IIJIOCKOCTH, TEPECEKAIOLIUECS 1 bubmorexa LOK
- T1ep https://m.edso0o.ru/7f415b90
npsiMasi ¥ III0CKOCTb
3HAKOMCTBO C MHOTOI'PaHHHMKAaMHU,

4 n300pakeHre MHOTOIpPaHHUKOB Ha 1 bu6muoreka [JOK
PUCYHKaX, Ha MPOEKIIMOHHBIX https://m.edso0o.ru/7f415b90
gepTexax
HauanpHabie cBenenus o kyoe u

R bubmuoreka [{OK

5 MApaMUJE, UX pa3BEPTKU U MOJIEIH. 1

https://m.edsoo.ru/7f415b90




HauanpHbie cBeneHus o Kyoe u

bu6nmoreka [IOK

0 FIMPaNIE, M pASBEPTRH 1 MONCIHL. https://m.edsoo.ru/7f415b90
CeueHust MHOTOTPAaHHUKOB
[TonsTre 06 akCHOMaTUYECKOM

7 MOCTPOEHUH CTEPEOMETPUH: bubnmnoreka HOK
AKCUOMBI CTEPEOMETPUH U https://m.edsoo.ru/7f415b90
CJICJICTBHS U3 HUX
[TonsTHe 06 akCHOMaTUYECKOM

8 MIOCTPOECHUH CTEPEOMETPUH: bubmmoreka [JOK
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/7f415b90
CIIEJICTBUS U3 HUX
[TonsiTue 06 akcMOMaTUYECKOM

9 MIOCTPOECHUH CTEPEOMETPUH: bubmmoreka [JOK
AKCHOMBI CTEPEOMETPUH U https://m.edso0o.ru/7f415b90
CJIEJICTBHS U3 HUX
[TonsiTne 06 akcMOMaTHIECKOM

10 MMOCTPOEHUH CTEPEOMETPHHU: bubmuoreka [IOK
AKCHOMBI CTEPEOMETPUH U https://m.edso0o.ru/7f415b90
CJIEJICTBHS U3 HUX
B3anMHOe pacnionokeHue npsmbIx B

11 IIPOCTPAHCTBE: MepeCeKaroIuecs, bu6muoreka [JOK
MapaJIENbHBIE U CKPEILIMBAIOIINECS https://m.edsoo.ru/7f415b90
MpsiMbIe
[TapamiensHOCTH IPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:

12 napajuieJIbHbIE MPSIMbIC B bubmorexa [TOK

IIPOCTPAHCTBE; 1apaJUIEIBHOCTD
TPEX MPSMBIX

https://m.edsoo.ru/7f415b90




[MapannenbHOCTh NPSMBIX
IUIOCKOCTEH B IIPOCTPAHCTBE:

bub6nmoreka [IOK

13
[TapannenpsHOCTH NPSIMOM U https://m.edsoo.ru/7f415b90
IIJIOCKOCTH
14 VYriab1 ¢ cOHanpaBIEHHBIMU bubnmnoreka HOK
CTOpPOHAMU https://m.edsoo.ru/7f415b90
15 VYron Mexay npsiMbIMU B bubmmoreka [JOK
MPOCTPAHCTBE https://m.edso00.ru/7f415b90
16 Yron Mexay npsMbIMHU B bubnnoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f415b90
17 [TapannenbHOCTh MIOCKOCTEH: bubnnoreka [JOK
napajieabHbIe IIJIOCKOCTH https://m.edsoo.ru/7f415b90
18 CBoiicTBa mapayieIbHbIX bubmmoreka [JOK
IIJIOCKOCTEN https://m.edso00.ru/7f415b90
[Ipocreiimume npocTpaHCTBEHHBIE
19 (burypsl Ha MJIOCKOCTHU: TETPad bubmmorexa LIOK
P  TETPASAD https://m.edsoo.ru/7f415b90
KyO, mapaJuienenumnes
bu6nmorexa LIOK
2 IT i
0 OCTPOCHHE CEHCHHH https://m.edso0.ru/7f415b90
. bubnuoteka [JOK
21 IT
OCTPOCHHE CenetHH https://m.edso0o.ru/7f415b90
KonTponbhas pabota no teme
29 "[IpsiMBI€ M TIOCKOCTH B bu6muoreka [JOK
npoctpanctse. [lapamiensHOCT https://m.edso0o.ru/7f415b90
MPSIMBIX U IJIOCKOCTEN"
IlepneHAUKYISIPHOCTD TPSMOM U
PHEHIHIIED P bubmuoreka [{OK
23 TJIOCKOCTH: TIEPIICHIUKYJIIPHBIE

MpsiMbI€ B IPOCTPAHCTBE

https://m.edso0.ru/7f415b90




24 [Ipsimbie napajuiebHbIE U bubnmnoreka HOK
MEPIICHANKYISPHBIE K INIOCKOCTH https://m.edsoo.ru/7f415b90
[IpsiMble mapasnienbHbIC U bubnmoreka [JOK

25
MEePIEeHANKYIISIPHBIE K INIOCKOCTH https://m.edso00.ru/7f415b90

26 [Ipu3Hak nepnesauKyJIspHOCTH bubnuoreka [JOK
IIPSIMOM U TNIOCKOCTH https://m.edsoo.ru/7f415b90

97 [Ipu3Hak nepneHIuKyJISIPHOCTH bubnnoreka [JOK
IIPSIMOM U TNIOCKOCTH https://m.edsoo.ru/7f415b90

08 Teopema o npsmoit bubmmoreka [JOK
MEePHEHIUKYISIPHON MIJIOCKOCTH https://m.edso00.ru/7f415b90

29 Teopema o npsimoit bubnuoreka [IOK
MEPIEHIUKYISIPHON IIJIOCKOCTH https://m.edso0o.ru/7f415b90

30 Teopema o npsimoit bubnnoreka [JOK
MEPIIEHAUKYIISIPHOMN TIJIOCKOCTH https://m.edso0o.ru/7f415b90
[lepnieHIUKYNSIp ¥ HAKIIOHHBIE:

31 paccTostHue OT TOYKHU J0 IIIOCKOCTH, bubnmnoreka HOK
paccTossHUE OT MPSMOM 110 https://m.edsoo.ru/7f415b90
IJIOCKOCTH
[lepnieHIUKYNsIp U HAKIIOHHBIE:

39 paccTostHue OT TOYKHU J0 IJIOCKOCTH, bu6muoreka [JOK
paccTostHue OT MPSIMOU 10 https://m.edso0o.ru/7f415b90
IJI0OCKOCTH
[lepnieHIUKYNSIp U HAKIIOHHBIE:

33 paccTostHue OT TOYKHU J0 IIIOCKOCTH, bu6muoreka [JOK
paccTostHue OT MPSIMOU 10 https://m.edso0o.ru/7f415b90
IIJIOCKOCTH

34 [TepnienquKymnsip U HaKJIOHHBIE: bubnmoreka [JOK

pPacCTOAHUEC OT TOYKH 0 IIJIOCKOCTH,

https://m.edsoo.ru/7f415b90




paccTosiHue OT IpsIMOH 10

MIJIOCKOCTH
35 VYTIubl B IPOCTPAHCTBE: YIOJ MEXIY bubnmoreka [JOK
NPAMOU U TJIOCKOCTBIO https://m.edso00.ru/7f415b90
36 JIByrpaHHBIN yroJl, JMHEHHBIA yroi bubnuoreka [JOK
JBYTPAHHOI'O yria https://m.edsoo.ru/7f415b90
37 JIByrpaHHBbII yroJi, JMHEHHBIN yroi bubnuoreka [IOK
JBYTPAHHOI'O yria https://m.edsoo.ru/7f415b90
[leprnieH IUKYISIPHOCTD MIOCKOCTEH:
38 1} II:SHaKH neynelr—)l UKYJISPHOCTHU 1B brbmmorexa LIOK
p up FHKYIEP ABYX https://m.edso00.ru/7f415b90
IJIOCKOCTEN
[TeprieHAMKYASAPHOCTD IIOCKOCTEM:
39 1} Esﬁas neyneg WKYJISIPHOCTH 1B buomiorexa LIOK
P vp AHKYIAP ABY% https://m.edso0o.ru/7f415b90
MIJIOCKOCTEMN
[TeprieHAMKYASAPHOCTD IOCKOCTEM:
40 1} §3Ha1<II neyneg VKYJISIPHOCTH JIB buomorexa LIOK
P Vp AIYIAD ABYX https://m.edso00.ru/7f415b90
MIJIOCKOCTEH
41 Teopema o TpEX neprneHANKYIIpax buomrorexa LIOK
p P PHCHMIYIAD https://m.edso0.ru/7f415b90
42 Teopema o Tpéx mepreHANKYIApax bubnmorera LOK
p P PHCHAHKYILAP https://m.edso0o.ru/7f415b90
43 Teopema o TpEX mepneHIUKYISIPax bubnmorera LOK
p P PHCHAHKYILP https://m.edsoo.ru/7f415b90
KonTponbhas paboTa no remam
44 "[leprieHAUKYIAPHOCTD MPAMBIX U bu6muoreka [JOK

~ 1

mockocTeil" u "YTibel Mexay
MIPSIMBIMU U TUIOCKOCTSIMH"

https://m.edsoo.ru/7f415b90




IlousTue MHOI'OI'paHHHKa,
OCHOBHBIC 3JICMCHTbBI

45 MHOI'OT'PAaHHUKA, BBITYKIIBIEC U bubamorera LIOK
https://m.eds00.ru/7f415b90
HEBBIMYKJIbIE MHOTOIPaHHUKU;
pa3BEPTKAa MHOTOTPaHHUKA
[Ipusma: nN-yronpHas npu3Ma; rpaHu
46 Y OCHOBAHUS MPU3MBI; TIpsIMast U bubnnoreka [JOK
HaKJIOHHAs IPU3MBI; OOKOBas U https://m.edsoo.ru/7f415b90
I10JIHAsl TOBEPXHOCTh IPU3MBbI
47 [Tapannenenunen, NpsMOyTOJIbHBII bubnnoreka [JOK
napajuiesienuIie]l U ero CBOMCTBa https://m.edsoo.ru/7f415b90
[Tupamuna: N-yrosbHas nupammuaa,
IPaHU U OCHOBAHUE TUPaMUbL;
48 O0KOBast ¥ NOJIHAs TOBEPXHOCTh buomorexa LIOK
https://m.eds00.ru/7f415b90
MApaMU/Ibl; IPABUIbHAS U
yceuéHHas nupaMuia
[IpaBriibHBIE MHOTOIPaHHUKHU:
MIOHATHE NTPaBUIIBHOTO
49 MHOI'OTPaHHUKA; IIPaBUIIbHAS bubmmnoreka HOK
IIpU3Ma U NpaBUIIbHAS IUPAMHUJIA; https://m.edso0.ru/7f415b90
MpaBUJIbHAs TPEYroJIbHAS TUpaMHUAA
Y IPaBUJIBHBIN TETpasp; Kyo
IIpencraBienne o NpaBUIbHBIX
50 MHOTOTpaHHHUKaX: OKTa’p, bubnmorexa LHOK
https://m.edsoo.ru/7f415b90
JOJEKa’AP U UKOCADIP.
CummeTpust B IpOCTPAHCTBE:
51 CUMMETPHS OTHOCUTEIIBHO TOUYKH, bubmuoreka [IOK

MPSIMOM, TNIOCKOCTU. DJIEMEHTHI
CUMMETPHUU B IUPAMUJIAX,

https://m.edsoo.ru/7f415b90




napajiCICnuicaax, rmpaBUJIbHbIX
MHOTI'OrpaHHUKax

Brranciaenue 31eMEHTOB

bubnunoreka LIOK

52 MHOOFPaHHHKOB: pEopa, https://m.edso0.ru/7f415b90
JTMArOHAaJI!, YIJIbl
[Tnomans 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTHU IIPSAMOM
53 MIPU3MBI, TUIOIAIb OCHOBAHUM bubmorexa HOK
P > [TOTHAD | ' https://m.eds00.ru/7f415b90
TeopemMa 0 OOKOBOM MOBEPXHOCTH
MPSMOU MPU3MBbI
[Inomanp 60KOBOM OBEPXHOCTH U
IIOBEPXHOCTHU ITPABUIILHOMN
54 MMHPAMHUbI, TEOPEMA O ITLIOIIAIN bubmorexa HOK
P f[ > 0P tal . https://m.eds00.ru/7f415b90
OOKOBOI MOBEPXHOCTH YCEUEHHOM
MTAPAMHU/TBI
55 KonTponbhas pabota no teme bubmmnoreka HOK
"MHororpaHHuKku" https://m.edso0o.ru/7f415b90
N bubmuorexa [IOK
I1
> omstite 00 0bbEMe https://m.edso00.ru/7f415b90
" bubmuoreka [IOK
7
> OObEM mipaviLe! https://m.edso00.ru/7f415b90
" bubnuoteka [JOK
>8 O0bEm mupavi et https://m.edso0.ru/7f415b90
" bubnuoteka [JOK
> OGbEm mupavi et https://m.edsoo.ru/7f415b90
N bubmuoreka [{OK
60
OGbEM nipai L https://m.edso0.ru/7f415b90
61 O06BEM IPU3MBI buGnuorexa [JOK

https://m.edso0.ru/7f415b90




bu6nmoreka [IOK

62 O0bem npr3vbl 1 1 https://m.eds00.ru/7f415b90
N bubnnorexa [JOK
63 O0bem npr3vbl 1 https://m.eds00.ru/7f415b90
64 KonrponsHas pabora o teme 1 bubnuoreka [JOK
"O6BEMBI MHOTOT'PaHHHKOB" https://m.edso0.ru/7f415b90
[ToBTOpEeHME, 0000IIEHNE
65 CHCTEMaTHU3alKs 3HAaHHIA. 1 bubmuoreka [IOK
[ToctpoeHue ceueHuii B https://m.edso0.ru/7f415b90
MHOTOTPaHHHKE
[ToBTOpEeHME, 0000IIEHNE
cUCTeMaTHh3alis 3HAHHH.
Brrunciaenne pacCTOSHUM: MEX
66 TBYMSI TO‘IKaNI[)I/I, OT TOYKH 10 * 1 bubnnorexa [JOK
. https://m.edsoo.ru/7f415b90
MPSIMOM, OT TOYKH JI0 TUIOCKOCTH,
MEXTy CKPEIIUBAIOIIUMUCS
MPSIMBIMU
bubmmoteka IIOK
67 HroroBas koHTpOIBHAS paboTa 1 https://m.edsoo.ru/7f415b90
[ToBTOpEeHMEe, 06001IEHNE
cHCTEMaTH3aInsI 3HAaHUH.
Beruucnenue yrinoB: Mex
68 CKpCH_II/IBaIOI_HyI/IrMI/ICH Hp;I;/[IIZMI/I, 1 bubnmorexa LOK
. https://m.edso0.ru/7f415b90
MEX1y TIPSIMOH U IITOCKOCTHIO,
JBYTPAHHBIX YTIIOB, YTTIOB MEXKIY
IJIOCKOCTSIMU
OBILIEE KOJIMYECTBO YACOB I10 68 11

I[TPOTPAMME




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
ara undpoBbie
Nen/m | Tema ypoka Koutpoabueie  IIpakTuueckue A p
Bcero H3ydeHUusi oOpa3oBaTeSIbHbIE
padoThI padoThI
pecypchbl
Cdepa u map: meHTp, pajanyc,

1 MaMeTp; TJIOMIAb TOBEPXHOCTH 1 bubmorexa OK
A P> THIotan P https://m.edso0.ru/7f415b90
cdepsl
B3aumnoe pacnonoxenue chepsl u

5 IUIOCKOCTH; KacaTelIbHas 1 bu6nmorexa LIOK
IUTOCKOCTH K cdepe; TIIoaab https://m.edso00.ru/7f415b90
cepsr

3 N300paxkenue cdepsl, mapa Ha 1 bubmuoreka [IOK
miockocTt. CedeHus mapa https://m.edso0o.ru/7f415b90
[{unuHapryeckas MOBEPXHOCTb,

4 o0pa3yromue UIHHIPHIECKON 1 bubmuoreka [JOK
ITOBEPXHOCTH, OCh https://m.edsoo.ru/7f415b90
[UIMHIPUYECKON TTOBEPXHOCTH
[ununaap: ocHOBaHUS U OOKOBast

5 MOBEPXHOCTh, 00pa3yromas 1 och; 1 bu6muoreka [JOK
TUI0MIa/1b OOKOBOM U MOJTHOMN https://m.edso00.ru/7f415b90
MOBEPXHOCTH
N3o0pakenue muwmHIpa Ha
IJIOCKOCTH. Pa3BépTka uimHApa.

P WHTHAD BuGmiorexa LIOK

6 Ceuenus nuimHApa (IIOCKOCTHIO, 1 1

napajuieIbHON WU
NEepPHEHANKYISIPHON OCH LIMJIMH]IPA)

https://m.edsoo.ru/7f415b90




Konnueckas MOBEpXHOCTb,
00pa3yrolne KOHMIEeCKOM

bub6nmoreka [IOK

! IIOBEPXHOCTH, OCb U BEPILINHA https://m.eds00.ru/7f415b90
KOHUYECKOW IMOBEPXHOCTH
Konyc: ocHOBaHue U BepiInHa,

8 00pa3yroias 1 0Ch; IJIOIIA b Bubmaorexa ITOK

N N https://m.edsoo.ru/7f415b90
OOKOBOH U MOJIHON OBEPXHOCTH
; scons ocnonas x Sorommn Bubmrorers LIOK
’ https://m.edsoo.ru/7f415b90
MOBEPXHOCTh
N306paxkenune koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (IJIOCKOCTBIO, bubmmoreka [JOK
napauleJIbHOM OCHOBAHHMIO, U https://m.eds00.ru/7f415b90
IUIOCKOCTBIO, IIPOXOASIIEN Yepe3
BEPIINHY)

1 KomOunarus Ten BpateHus u bubmuoreka [IOK
MHOT'OTPaHHUKOB https://m.eds00.ru/7f415b90
MHoOrorpaHHuK, OMCaHHBIN OKOJIO

12 cthepsl; chepa, BIUcaHHas B bubmuoreka [IOK
MHOTOI'PAHHUK WJIU B TEJIO https://m.edso0o.ru/7f415b90
BpalleHus

13 [Toustue 06 06BEMe. OCHOBHEIC bubmuoreka [{OK
cBOiicTBa 0OBEMOB TN https://m.eds00.ru/7f415b90

N bubmuoreka [{OK
14 O6beM UK AP, KoHyca https://m.edsoo.ru/7f415b90
15 O0BEM mrapa u miomaas chepsl bubmmorexa [JOK

https://m.edso0.ru/7f415b90




[Tono6GHbIe Tena B MPOCTPAHCTBE.
COOTHOIIEHUS] MEXKTY TUIOMIAISIMU

bub6nmoreka [IOK

16 MOBEPXHOCTEH, 00BEMaMu https://m.eds00.ru/7f415b90
MOTI0OHBIX TE
17 KoHTposbHas paboTta 1mo Temam bubnmnoreka HOK
"Tena Bpamenus" u "O6bembl TeN" https://m.edsoo.ru/7f415b90
18 BexkTop Ha miockoctu u B Bbu6motreka [JOK
MPOCTPaHCTBE https://m.edso00.ru/7f415b90
19 C bubnunoreka LIOK
HIOPCCHHE 1 BRITITARHE BEKTopon https://m.edso0.ru/7f415b90
20 v bubnunoreka LIOK
MHOIKCHHE BEKTOPa Ha HHCIO https://m.edsoo.ru/7f415b90
P € BEKTOpa 110 Tpé
o a3JI0’KEHUE BEKTOPa MO TPEM BuGmorexa 1IOK
HEKOMITJIAHAPHBIM BEKTOpPaM. https://m.eds00.ru/7f415b90
[TpaBuiio mapannenenunena
P € 3a/7a4, CBsI3a C
22 CHICHIHE SaAaH, CB HHIiIX - bubmmoteka IIOK
HPHIMCHCHICNM HPaBiil ACHCTBHH https://m.edso0o.ru/7f415b90
BEKTOPaMH
[TpstmoyronbHas cuctema
) EOOPI[I/IHaT B IIPOCTPAHCTRBE. BuGmiorexa [IOK
OOPHH? ST5L BEKTOpA. https://m.edsoo.ru/7f415b90
[Ipocrelimue 3anaum B
KOOpJIMHATAX
v .
y Cron MEX1y BEKTOpaMu BuGmiorexa [IOK
KAIAPHOE [IPOMSBEACHHE https://m.edso00.ru/7f415b90
BEKTOPOB
o5 Boruncnenue yrioB Mexy bubmuotexa [JOK

MMPAMBIMU U IINIOCKOCTSAMU

https://m.edso0.ru/7f415b90




KoopanHatHO-BEKTOPHBIN METO/T

26 IIPU PELIEHUU T€OMETPUUYECKUX bubamorexa LIOK
https://m.edsoo.ru/7f415b90
3a1a4
KonrtpomnbHas padora 1mo reme
27 "BekTopbl 1 KOOpIMHATHI B bubmorexa LOK
" https://m.edso00.ru/7f415b90
POCTPAHCTBE
[ToBTOpeHue, 0600IICHNE 1
28 CHCTEMAaTU3alMsl 3HaHUH. bubnunoreka LIOK
OcHoBHbIe GUTYpHI, PaKTHI, https://m.edsoo.ru/7f415b90
TEOPEMBI Kypca TUIaHUMETPHH
[ToBTOpeHue, 0600IICHNE U
29 CHCTEeMaTH3aIrs 3HaHHH. bubnnorexa [JOK
OcHoBHbIe GUTYPBI, PaKTHI, https://m.edsoo.ru/7f415b90
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpenue, o6o0IIEHNE 1
30 cUcTeMaTu3aIus 3HaHWi. 3agaun bubmuoreka [IOK
IJITAHUMETPUHU U METOJIbI UX https://m.edso0o.ru/7f415b90
peleHus
[ToBTOpenue, o6o0IIEHNE 1
31 cUcTeMaTu3aIus 3HaHWi. 3a1aun bubmuoreka [IOK
IJIAHUMETPUHN U METOJIbI UX https://m.edso0o.ru/7f415b90
pereHus
[ToBTOpenwme, 0600IIEHNE U
39 CHCTeMaTH3aIrs 3HAHHH. bubmuoreka [{OK
OcHoBHbIe GUTYPBI, PaKTHI, https://m.edso0o.ru/7f415b90
TEOPEMBI Kypca CTePeOMETPHH
33 Hrorosast koHTpObHAs paboTa bubmmorexa [JOK

https://m.edsoo.ru/7f415b90




IToBTOpEeHmE, 0000IICHUE U bubnmnoreka HOK
cucTreMaru3anus 3HaHUN https://m.edsoo.ru/7f415b90

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Marematuka: anreOpa U Havajla MaTeMaTHYECKOTO aHallu3a, TeOMETpUsl. Y YeOHUK
"T'eometpus 10-11 knacc" 6a3oBbiii 1 yriryosnennsiit ypoBuu / JI.C. Atanacss, B.O.
byry3oB, C.b. Kamomues, u apyrue. AO " MznmarensctBo " Ilpocsenienue".
['eometpus. Aunaktuyeckuit matepuan 10 kimacc 6a30BbIil v TPOPUIBHBIN YPOBHU/
b.I'. 3uB. AO " U3narensctBO "[IpocBenienne” Jlunaktuueckuit marepuan 11 kiace
0a30BbIi 1 popuibHbIA ypoBHH/ B.I'. 3uB. AO " U3narensctBo "lIpocBemenue”

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Marematuyeckue nocobust K MpeAMETHONU JTUHUU yueOHuKoB o reometpuu JI.C.
AranacsiH, B.®. Byry3osa, C.b. Kagomiiea.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/office/user/profile
https://www.yaklass.ru
https://ege.sdamgia.ru
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