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MHNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kmaccoB pazpaborana Ha ocHoBe DeaepanabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaH/IapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCHICKOTO 00pa3zoBaHUS.
Peanuzanus nporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO Pa3BUTHS
JUIHOCTH 00YJarOITHXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
NPEAMETHBIX PE3YJIbTATOB OOYYEHHS] T€OMETPUU B HAIPABICHUU JUYHOCTHOIO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHbIX NUCUUIUIMH. Pa3zButue y oOydaromuxcs
IIPaBUIBHBIX IPEACTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHUH PEAIBHOIO M HUICAIBHOI0, XapaKTEpe OTpPaXKEHUs
MaTeMaTUYECKON HAYKOH SIBJIEHUN U ITPOLECCOB PEAIBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK M POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALIUXCSI, a
TaK)K€ KayeCTB MBILIUICHHUSA, HEOOXOMUMBIX MJi1 aJalTallud B COBPEMEHHOM
oO1IEeCTBE.

['eoMeTpust siBAsieTCss OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOeCrneyrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOU HAIPABIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHU OOYYaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JOTUYECKUX YTBEPKICHUMN
B XOJI€¢ pELIEHUs T€OMETPUYECKUX 3aJad, YMEHHE BBIIBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS MPU PEIICHHH 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3mKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS M AKTHBHOIO
npeoOpa3oBaHusl  JACUCTBUTENBHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yU€OHOU U TPYIOBOM NESITENbHOCTH, SBIISIETCS



OJHUM M3 TPO(PECCHOHATHLHO BAXKHBIX KayecTB, IMOATOMY aKTyajdbHa 3ajaua
dbopMupoBaHus y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBIIUICHHS  Kak
Pa3HOBUJHOCTH OOpA3HOTO MBIIUICHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalPaBJICHUSIM.

Ilenp ocBoeHus mporpaMMbl yueOHOro kypca «l'eomerpuss» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyuaroluxcs yepe3 00ecrnedeHre BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M JIEHCTBUM, cleuu(UUHBIX
rE€OMETPUH, BO3MOXHOCTM  YCHEIIHOTO NIPOAODKEHHS  O0pa3oBaHUA IO
CHELMATIBHOCTAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM IT'€OMETPHUH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HA4YeHA IS
00y4aroluXcs CPeAHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTENBbHBIX 3aTPYIHEHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHUS, CB3aHHBIE CO
cenuUKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme 3T0r0, OHI NMEIOT BO3MOXKHOCTh H3yYUTh T€OMETPHI0 OoJiee TITyOO0KO, eClin
B JaJbHEUIIEM BO3HHUKHET HEOOXOJUMOCTh B TEOMETPHUYECKHX 3HAHUAX B
npo(hecCUOHATBHOM JeATENbHOCTH.

JlocTuKeHre LelnM OCBOCHHS MPOrpaMMbl 00ECIIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisitoTCS:

e (opMHpOBaHHE MpPEACTABICHUS O T[EOMETPUU KaK YacTh MHPOBOM

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIIM MHPOM;

e (opMHpOBaHHE MTPEICTAaBICHHUS O MHOIOTPaHHUKAX U TeJaX BpallleHus Kak
O BaXXHEWIINX MaTEeMaTHYEeCKHX MOJENSX, MO3BOJISIIONINX OIMUCHIBATh U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA,;

e (opMHpOBaHME YMEHMsI paclo3HaBaTb Ha uYepTeXax, MOJENISIX MU B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

e OBJIAJICHUE METOJIAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKeHHIX
POCTPAHCTBEHHBIX (PUTYD;

o (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH MOHATHSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  QJITOPUTMAMH  PpELICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXJeHHS B XOJ€ pEIICHUS CTEPEOMETPHUSCKHUX 3aJad WU 3amad C
IPAKTHUECKUM COJIEP)KAHUEM;

e PAa3BUTHUE MHTEIUIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00yUaronmxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBIIIICHHUS,



e (dopmupoBanue GyHKIIMOHATHEHOU ITPAMOTHOCTH, PEIEBAHTHON T'€OMETPUU:
YMEHHE Paclo3HaBaTh MPOSBICHUS T€OMETPUUECKIX MOHATUN, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX XKU3HEHHBIX CUTyalUsX M MPU U3YYECHHH
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
FEOMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar  JUI1 = peleHus  MPAKTHUKO-OPUEHTHUPOBAHHBIX  3ajad,
WHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPHUH B HAYaJIE €r0 U3YUYEHU 3a/1a4, PEIIAEMbIX Ha YPOBHE HUHTYUTUBHOTO
NO3HAHUA, U OIpPEAEIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HAJl HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHUIO JIOTMYECKOTO W TMPOCTPAHCTBEHHOTO MBIIUICHUS,
CTUMYJIUPYET IPOTEKAHNE MHTYUTUBHBIX ITPOLIECCOB, MOTUBHUPYET K JTAJIbHEUILIEMY
U3YYECHUIO IIPEIMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
YUYaILUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3aa49 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B M 3aJady Ha ONEPUPOBAHME IPOCTPAHCTBEHHBIMU
oOpazamu. Co3naHue oOpaza NOPOBOJUTCS C OMNOPOM Ha HAMISAHOCTH, a
OlepupoBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHUSI OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE copeprkaresibHble TUHUU Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukmn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOIbKO M0 COAEPKAaTeIbHbBIM JIMHUSAM, HO U 110 ToAaM 00y4YeHus
Ha ypPOBHE CPEIHETO 00IIero 00pa3oBaHMUs.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJibTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacHopeneN€HHbIM [0 ToJaM OOy4eHwus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSMU UM HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBHO U MOCTYNATENbHO, C
COOJII0/ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUUYECKUX MNPEICTaBICHUNA OOy4aroluXcs, pacuupss U
yrayOnsis e€, o0pasyst MpOYHbIe MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reomerpun oTBoAUTCA 2 yaca B HeAemto B 10 kimacce u 1 yac B Hegemto
B 11 kyacce, Bcero 3a JiBa roja ooyuyenus - 102 yuyeOHbIX yaca.



B moypodHoe muraHupoBaHWE OBLIM BHECEHBI M3MEHEHHUS B CBSI3M C JIOTHKOM
U3JI0KEHHS Y4eOHOT0 MaTepuraia B UCIOJIb3YEMbIX YUYEOHBIX TOCOOUSIX.



COIAEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ CcTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM TMOCTPOECHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3auMHOe pacnosnoxkeHue NpsMBIX B MPOCTPAHCTBE: IEpeceKarolIrecs,
napajuielibHble M CKpeluBaronmecs mnpsmbie. [lapaienbHOCTh MOPSIMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: TMapajUlesibHble TMpsSMble B  MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPAMOW M IUIOCKOCTH. YTIIBI C
COHAINPaBJIECHHBIMU CTOPOHAMHM; Yrod MEXIy NpsSIMbBIMA B IPOCTPAHCTRBE.
[TapamienbHOCTh MIIOCKOCTEN: TapaJlIeIbHbIE INIOCKOCTH; CBOMCTBA MapalieIbHbIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYPHI HAa TJIOCKOCTHU: TETPAdIp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTh MPSIMOM M TUIOCKOCTH: NEPNEHIUKYJIISIPHBIE MIPSIMBIE B
MPOCTPAHCTBE, NpPsMbIE MapajljieIbHbIE M MEPICHAUKYJSIPHBIE K IJIOCKOCTH,
MpU3HAK MEPHEHAUKYISIPHOCTH TMPSIMOM U IUIOCKOCTH, Teopema O TMpsSMOu
MEPIEHIUKYJIIPHONW IUIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YroJl MEXAY MPSIMOM H
IJIOCKOCThIO;  ABYTPAHHBIM  yroJi, JIMHEHHBIA Yroa JBYTPaHHOIO  yrJa.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TJIOCKOCTH, MTPOEKIMS (PUTYPHI Ha TIIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEW: MPU3HAK MEPNEeHIUKYISIPHOCTH JBYX MockocTed. Teopema o Tpéx
MEPIEHIUKYIISIpaX.

MHoOrorpaHHuKH

[loHnaTrie MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBIMYKIIbIC
Y HEBBIMYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOTrorpanHuka. [Ipusma: n-yroiapHas
MpU3Ma; paHu U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAsS MPU3MBbI; OOKOBasi U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcra. llupamupa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHHWE MUPaMUIbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBL;, PABUIIbHAS U
ycedéHHasi nupamMuga. OJEMEHTbl Tpu3Mbl U nupamuibl. [IpaBuibHBIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3MaA U
NpaBWIbHAs MHPaAMUJIa; NpaBUJIbHAs TPEYroJibHasE MUpaMHUAA W TPaBUIIbHBIN
teTpadap; kyO. IlpencraBieHne o TmpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaeKadip ¥ ukocadap. CeueHust MpU3Mbl U THPAMU/IBI.

CumMeTpusi B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJE€MEHTh CHMMETPUU B MUPAMHIAX, MapaJlIeIenuIie/1ax, MPaBHUIbHBIX
MHOT'OTPaHHUKAX.



Brruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH W TOJIHOM TOBEPXHOCTH NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOU pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMUJIBI, TEOpEMa O
mIomaau yceu€HHou nupamuapl. [lonstue 06 06bEMe. O0bEM MUpaMuIbl, TPU3MBI.

[Tomo6ubie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXKIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJI.

11 KIIACC

Tesia Bpalmenus

[HunuHapuyeckas MTOBEPXHOCTB, oOpasyroiue UMJIMHIPUYECKON
MOBEPXHOCTH, OCh LWJIMHIPUYECKON MOBEpXHOCTU. LlWnmHIap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias M OCh, IUIONaAhr OOKOBONW M TOJHOM
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHWYeCKOW nmoBepXHOCTH. KOoHyC: OCHOBaHuE U BepIIMHA, 00pa3yromias
1 OCb; TIJIOIIA1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yromue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: 1meHTp, paguyc, AUAMETP; IUIOMIAJb MOBEPXHOCTU CQeEphl.
B3aumnoe pacnonioxxenue cepbl U III0CKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
101 ChEpHI.

N300pakeHue Ten BpallleHHs Ha MJIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTPAaHHUKOB. MHOTOIrpaHHHK, ONTMCAHHBIH
okoJ10 cepsl; chepa, BIUCaHHAS B MHOTOTPAHHUK, UJIH TEJIO BPAIllCHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
IPsIMOYTOJILHOTO Tapajulesienunena v ciaeactBuss u3 He€. O0bEM LUIMHAIpA,
KoHyca. O0BEM 11apa u miomaab chephl.

[lonoGHeie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenust nuMHpa (MapaieNnbHO U NEPIIEHANKYIISPHO OCH), CEYEHUS KOHYCa
(mapanienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILUHY), CEUCHHUS 1apa.

BeKkTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mII0CKOCTH U B pocTpaHcTBe. C0KEHNE U BBIMUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha YUCIO. PazmokeHne BEKTOpa MO TPEM HEKOMILJIaHAPHBIM
BekTopaM. [IpaBuno mnapamwienenunena. PemeHwe 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM TMIpaBUJl JACUCTBUU C Bekropamu. IlpsAmoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmue 3agaun B
KOOpJMHATax. YTroa Mexay BekropaMu. CKalasipHOE MNPOU3BEIECHHUE BEKTOPOB.



Beruncienne yriaoB Mexay HMPsSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



IHNIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MaremaTrka» XapakTepU3yrTCs:

I'paxxnanckoe BocniuTanue:

c(hOpPMHPOBAHHOCTHIO TPAKTAHCKOMN MO3UIIMK 00YYaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, MPEACTAaBICHHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
npolLenyp TpaxAaHCKoro ooOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCHCTBOBATh C COLMAJIBHBIMA HHCTUTYTaMHU B COOTBETCTBUU C HX
(GYHKIUSAMYA 1 HA3HAUYCHHUEM.

IlarpuoTrnyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOIIUIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMATUKHU, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUKUCKOW MaTeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJOTrHUSX, cpepax
DKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoaa,
C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOTO  CO3HAHMs, ATHUYECKOrO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESTEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JdcTeTHYECKOoe BOCIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOUYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3314, PEIICHUH, PACCYKICHUI; BOCIPUUMYHUBOCTBIO
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUOB UCKYCCTBA.

Pduznyeckoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro 00pa3a KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTIbIXa, peryJisipHas pu3ndeckasi akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMS,
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IIEHHOCTU TPYAOJIIOOHS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccur W peamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO ¥  CIIOCOOHOCTBIO K MaTeMaTHYecKoMy OOpa3oBaHHIO U



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

IKO0JIOrHIYeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIHSHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TpoOJIeM;
OpHEHTalMell Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM JJI pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CpeIbl, INTAHUPOBAHUS IIOCTYITKOB M OIICHKH UX BO3MOHBIX
MIOCJICJICTBUM JUTSI OKPY>KArOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOW HayKH Kak cdepbl 4YeIoBeYeCKOM MACATENIbHOCTH, 3TaroB eé
pPa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IMBUIM3ALMH; OBJIAICHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KyJIbTYpOW KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusamMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OeUCEUIMU.

1)  Vuusepcanvhvie  no3nasamenvHuvle  Oelicmeus,  0becneyu8arom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpyJcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayuil, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckme geicTBUs:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXIYy MOHATUSAMU;, (POPMYIUPOBATH
OTIpe/ICNICHUS]  TOHATUH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKanmy, OCHOBAaHUA JUisi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIUMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M
npoTtuBopeursi B (akTaxX, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npeaiaraTh KpUTEPUH JIJIsl BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;



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

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

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3aJauu (CpaBHHUBAThb HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4EToM
CaMOCTOSATENLHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATEIBLCKUI MHCTPYMEHT MO3HAHMS;
dbopMynupoBaTh BOIPOCHI, (PUKCUPYIOIIUE MPOTUBOpEUHE, MpolJIeMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULUIO, MHEHUE;

e TMPOBOJUTH CaMOCTOATENIEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (POPMYIMPOBATH OOOOIICHUS U BBIBOJBI IO Pe3yJIbTaTaM
IPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

e BBIABIITH Ae(PUIMTHI HH()OPMAIUK, TaHHBIX, HEOOXOAUMBIX JJI1 OTBETA HA
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMALMIO U3  HMCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIIO
pa3IUYHBIX BUIOB U POPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MH(POPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WUTIOCTPUPOBATH TpadUuecKH;

e OLECHUBATH HaAEKHOCTD uH(bopMauu o CaMOCTOSTEJIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvbhvie  KOMMYHUKAMUEHble Oelicmeus, 0becneuusarom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0wmenne:

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



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJYy PEIICHUs
3a/1aul, KOMMEHTUPOBATh MOJYYEHHBIN pe3ybTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npoO0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UECH, HAIICJICHHBIC HAa TTOUCK
pPELIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXACHUSAMH JPYTUX
YYaCTHUKOB JHAaliora, OOHApYXKUBaTh Pa3U4He U CXOJCTBO IO3HIIMIL;, B
KOPPEKTHOM popme popMyaHpoBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaThl  pELICHHS  3a7adyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYIIICHUS
C Y4€TOM 3aja4 MPE3CHTALMU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

MMOHUMATh U UCTIOJIH30BaTh MPEUMYIIIECTBA KOMAaHAHOW U MHIUBHUIYaTIbHON
paboThl MpHU pelieHuH Y4eOHBIX 3ajlay; MPUHHUMATH I€Jb COBMECTHOMN
NeSATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldI0  COBMECTHOM  paboTHhI,
pacnpenensiaTh BUABI padbOT, JOrOBapUBaThCA, OOCYKIaTh IMpoIlecC U
pe3yabTat padoThl; 00001IaTh MHEHUSI HECKOJBKUX JIFO/ICH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE WITYPMbD» U UHBIC); BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBAThH CBOU JIEUCTBUS C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOETO BKJaJa B OOMMH MNPOAYKT 1O KPUTEPHUSIM,
c(hopMyJIMPOBAaHHBIM YYaCTHUKAMH B3aUMOJCHCTBUS.

3) Vhueepcanvrule pecynamuesnuie oeticmaus, obecneyugarom gopmuposanue

CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.
Camoopranusamnus:

COCTaBJISATH ILJIaH, AJITOPUTM PEILICHUS 3a]1aui, BHIOUPATh CIIOCO0 PEIICHUS
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMHU TO3HABaTEIbHOM pedeKkcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUH M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS MPOIEcca U pe3ysibTaTa
pelIeHusI MaTEMATUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh [IPU PELIEHNUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JIAHHBIX, HAWJEHHBIX OLIMOOK, BHISBICHHBIX TPYAHOCTEMH;

OIICHUBATh COOTBETCTBUE pe3ysbTaTa MMM U YCIOBHUSAM, OOBACHATH
MPUYMHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OMHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMHU: TOYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEJICTBHUS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTh U NEPIEHAUKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE pacIOJIOKEHHUE MPAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO Yria,
pedpo IBYrpaHHOrO yrjla; JMHEWHBIA Yrojl ABYTPAaHHOIO yIJja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacro3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IHpaMuIa; MpU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenunes, Ky0).

KnaccupunupoBaTe ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukaumy (BBITYKJIbIE M HEBBINYKJIbIE MHOIOTPAHHUKH;, IPaBUJIbHBIC
MHOTOTPAHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICITUIEAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

Crpoutrh ceyeHUsT MHOTOIPAaHHHKOB METOJOM  CJIEAOB,  BBIIOJHAThH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MIPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXY, COOKY, CHHUBY.

Pemarp 3aaun Ha HaxXOXKJIEHHE T€OMETPUUECKUX BEJIUYUH MO 00pas3am Win
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKUE METOABI IPU PEIICHHUH
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCICHUE PACCTOSHUNA MEXKIY IBYMS
TOYKaMH, OT TOYKA JO MNOPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmars 3a1aun Ha HaxOXKJIEHHE TEOMETPUUYECKUX BEJIUYUH MO 00pas3am Win
QIrOpUTMaM, TNPHUMEHSSI W3BECTHBIE AHAUTUYECKHE METOJAbl MPHU pELICHUU
CTaHJAPTHBIX MaTeMaTMYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOM M TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M IJIOMIAAN MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMU/Ia) C IPUMEHEHUEM (POPMYIT; BEIUKCIIATH COOTHOLLIEHUS MEX Y IIIOLIaAsIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX MHOTOI'PAaHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETPUS B TPOCTPAHCTBE;, IIEHTP, OCh H
MJI0CKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekats, mpeoOpa3oBhIBaTh W HWHTEPIPETHPOBATH HHPOPMAINHUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTs reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATraoIINX HECKOIBKO IIaroB PEIIeHHUs, €CIIH YCIOBHS PUMEHEHHUS 3a/T1aHbBI
B SIBHOH (hopme.

[IpuMmeHsTh  TpOCTEHIIME MPOrpaMMHBIE  CpPEACTBA W DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI TIPH PEIICHUU CTEPEOMETPUICCKHX 3a]1ad.

[IpuBoaMTH TIpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPUHU B UCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBbIE 3HAHUS Ha MPAKTHKE: aHAJU3UPOBATh pPEaJIbHbIC
CUTyalluM W TIPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTH4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha S3BIKE TEOMETPUH, WCCIEAOBaTh ITOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TCOMETPUUICCKUX TTOHATHI U TEOpEM, ammapara ajareOphl; pemarhb
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKICHUEM I€OMETPUYECKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHAPUYECKAs IOBEPXHOCTh, OOpa3yrolIue
AJIUHAPUYECKON MMOBEPXHOCTH; IIJIMHP; KOHUYECKast TOBEPXHOCTH, 00pa3yIomue
KOHUYECKOW TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

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

OOBSICHATH CIIOCOOBI MOTYUYEHUS TEJ BPAILICHUS.

KnaccudunmpoBaTts B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATHSAMH: IIIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CIIOH, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOU CEKTOP.

Boruucnsate  00BEMBI M TIIOMIAAM  TIOBEPXHOCTEM  Tel  BpalleHHs,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh NOHATUAMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEpy U ONMMCAHHBIN
okoJio cdepsl; chepa, BMcaHHAS B MHOTOTPAHHUK WJTH TEJIO BPAIIICHHUS.

BBIYUCIISITE COOTHOMICHHSI MEXIY TUIOMAIASIMU MOBEPXHOCTEH W 00bEMaMH
OA0OHBIX TEII.

N300pakath u3ydaemble (UTypbl OT PYKH M C TPHUMEHEHHEM ITPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BhITIOTHTH (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHHUA.



W3Bnekatb, WHTEPHpPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, MPEACTABICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBatTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

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

[IpumeHsTh MpaBUIIO Mapajvieaenuneaa.

OrnepupoBaTh NOHATUAMU: JEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBHI.

Haxonutbe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IMPOMU3BEIEHUE, pPAaCKIa[bIBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpuuecKue (HaKkThl I PELICHHS CTEPEOMETPUUYECKUX 3a/1aY,
MPEANOJaraloiX HECKOIbKO IIaroB PELIEHUs, €CIIH YCIOBUS IPUMEHEHHUS 3aaHbl
B sIBHOU (popme.

PemaTte npocreiiline reoMeTpUYecKUe 3aJayd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3agaun Ha J0Ka3aTeIbCTBO MAaTEMaTHYECKUX OTHOLIEHUHA U
HaXO0XkJIEHUE F€OMETPUUECKUX BEIMUYMH [0 00pa3naM WiIH alropuT™MaMm, MPUMEHSS
W3BECTHBIE METO/bI ITPU PEILIEHNUN CTaHAAPTHBIX MATEMATUYECKUX 3aa4.

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

[IpyBoAUTH TpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKWU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpuMeEHATh MONyYEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATh pEaJbHbIC
CUTyallUM W TPHUMEHSITh HM3YyUYEHHbIE TMOHATHS B IMPOLIECCE IMOMCKA PEIICHUS
MaTEeMaTUYeCcKu CQOPMYIHPOBAHHON MpPOOJIEMBbl, MOJAEIUPOBATh pPEaAbHbIE
CUTyallUM Ha A3bIKE T€OMETPUHU, MCCIENO0BaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKHUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmenoBanmne KoanuecTBO 4acoB
JuieKTpOHHBIE (UG poOBbIE)
n/ pa3aeoB H TeM Konrpoabusr  IIpakTnyecku
Bcero o0pa3oBaTejibHbIE PecypcChl
n NMPOrpaMmbl e padoThbl e paboThI
| BBenenue B 10 https://www.yaklass.ru/p/geometriaf#fprogra
CTEPEOMETPHIO m-10-klass
[Ipsimble
IJIOCKOCTH B
) MIPOCTPAHCTBE. 12 | https://www.yaklass.ru/p/geometria#progra
[TapannenbHOCTH m-10-klass
MIPSIMBIX 51
IJIOCKOCTEH
IlepnneHIUKYISIPHOCT )
PHCHAMKYIP https://www.yaklass.ru/p/geometriaffprogra
3 b MIPAMBIX u 12
. m-10-klass
IUIOCKOCTEMN EE——
Vb1 MEXK )
o https://www.yaklass.ru/p/geometriaf#fprogra
4 PSAMBIMU 51 10 1
m-10-klass
IUIOCKOCTSIMU S E——
https://www.yaklass.ru/p/geometria#fprogra
5 MHororpaHHUKU 11 1
m-10-klass
6 O0BEMBI 9 | https://www.yaklass.ru/p/geometriaf#fprogra
MHOTOTPaHHHUKOB m-10-klass




IloBTOpEHHE:

7 CEUYEHHUSI, PACCTOSTHUS
U YIJIbL
OBUIEE KOJIMYECTBO
YACOB IIO

[TPOI'PAMME

68

https://www.yaklass.ru/p/eeometria#proera
m-10-klass




11 KJIACC

HaumenoBanue KoandyecTBO 4acoB
Ne DJIeKTPOHHBIE (LM poBbIe)
pa3aesioB U TeM Kontposbnbie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE Pecypchl
MPOrpamMmabl padoThI padoThI
https://www.yaklass.ru/p/geometria#program-
1 Tena BpameHus 12
11-klass
. https://www.yaklass.ru/p/geometria#program-
2 OO0OBEMEI TEN 5 1
11-klass
B
CKTOPHI 1 https://www.yaklass.ru/p/geometria#program-
3 KOOpAWHATBl B 10 1
11-klass
MIPOCTPAHCTBE
[ToBTOpEHUE,
4 00o0meHue, 7 | https://www.yaklass.ru/p/geometriaffprogram-
cucTeMaTHu3anus 11-klass
3HAaHUU
OBIIIEE
KOJIMYECTBO
YACOB I10 34 3 0

[TPOI'PAMME




ITOYPOYHOE INTAHUPOBAHUME

10 KJIACC

Ne
n/n

Tema ypoka

KosmmuecTBo
4acoB

JJIeKTPOHHBIE HU(PPOBbIE
o0pa3oBaTesibHbIE pecypchl

OCHOBHBIE  TOHSTHUSA
CTEpEOMETPUU: TOUKa,
npsiMasi,  IUIOCKOCTb,
MIPOCTPAHCTRO.
[IpaBuna nzo0pakeHus
Ha pPHUCYHKaX:
M300paKEeHUs
IJIOCKOCTEH,
napajuieIbHBIX
npsAMbBIX  (OTPE3KOB),
CepeauHbI OTpe3Ka

https://www.yaklass.ru/p/egeometria#p
rogram-10-klass

IonsTus:
MEPECEKAIOIINECS
IJIOCKOCTH,
MEepECEKAIOIINECS
npsAMas U mIOCKOCTh

https://www.vyaklass.ru/p/geometria#p

rogram-10-klass

IonsTus:
MEepPECEKAIOIINECS
MJIOCKOCTH,
MEePECEKAIOIINECS
npsMas v mIOCKOCTh

ITousatue 00
AKCHOMATUYECKOM
MTOCTPOCHUH
CTEPEOMETPHH:
AKCHOMBI
CTEPEOMETPUH 51
CIIEACTBHUS U3 HUX
ITousatue 00

aKCHOMATHYCCKOM
MIOCTPOCHHUH

https://www.yaklass.ru/p/geometria#p
rogram-10-klass

https://www.yaklass.ru/p/geometria#p
rogram-10-klass

https://www.yaklass.ru/p/geometria#tp

rogram-10-klass




CTEpPEOMETPHUU:
AKCUOMBI
CTEpPEOMETPUHN u
CIICZICTBHS U3 HUX

[Mousitue 00
AKCHOMAaTHYECKOM
MIOCTPOCHHUH
CTEPEOMETPHH:
AKCHUOMBI
CTECPEOMETPUU u
CIIEICTBHS U3 HUX

ITousartue 00
aKCHOMATHYECKOM
MTOCTPOCHUH
CTEPEOMETPHHU:
AKCHUOMBI
CTEpPEOMETPUH 5
CIIEACTBUS U3 HUX

https://www.yaklass.ru/p/geometria#tp

rogram-10-klass

https://www.yaklass.ru/p/geometria#p
rogram-10-klass

10

[TapamienbHOCTB
MPAMBIX U IIOCKOCTEN
B MPOCTPAHCTBE:
napajieiabHbIe PsIMbIE
B MIPOCTPAHCTBE;
MapaJJICIIbHOCTh  TPEX
MIPSIMBIX

[TapannenbHOCTB
MPSIMBIX U TIOCKOCTEN
B IIPOCTPAHCTBE:
[TapamienbHOCTD
MPSAMOM Y TIOCKOCTHU

B3aumuoe
PACIIOIOKEHUE
MPSIMBIX B
MPOCTPAHCTBE:
TepeceKaroImecs,
rnapasuieabHbIE u

https://www.yaklass.ru/p/geometria#tp

rogram-10-klass

https://www.yaklass.ru/p/geometria#tp

rogram-10-klass

https://www.yaklass.ru/p/geometria#tp

rogram-10-klass




CKPELIUBAIOIINEC
IS

Yribl C )
https://www.yaklass.ru/p/geometria#p
11 COHaINpaBJICHHBIMU
rogram-10-klass
CTOpPOHAMU
12 Yron Mexay npsMbIMU https://www.yaklass.ru/p/geometria#p
B IIPOCTPAHCTBE rogram-10-klass
13 VYron Mexay npsMbIMUA https://www.yaklass.ru/p/geometria#p
B [IPOCTPAHCTBE rogram-10-klass
[TapauienbHOCTD
14 IUIOCKOCTEM: https://www.yaklass.ru/p/geometria#p
IapajuieyIbHbIE rogram-10-klass
IUIOCKOCTH
CaoiicTBa _
https://www.yaklass.ru/p/geometria#p
15  mapauienbHbIX
N rogram-10-klass
IUIOCKOCTEN
3HaAKOMCTBO C
MHOTOIpaHHUKAMH,
n300pakeHne )
p https://www.yaklass.ru/p/geometria#p
16 = MHOrorpaHHMKOB  Ha
rogram-10-klass
pUCYHKaX, Ha
MPOEKIIMOHHBIX
yepTekax
HaganesHbIe cBeneHUS O
KyOe W mupamMuie, Ux .
Y . pamuit https://www.yaklass.ru/p/geometria#p
17  pa3BEpTKM M MOJEIN.
rogram-10-klass
CeuyeHus
MHOTOTPaHHUKOB
HauannHbIe cBeiIeHUS O
KyOe M mupamMuie, Ux .
y . p A https://www.yaklass.ru/p/geometria#p
18  pa3BEpTKM M MOJEIH.
rogram-10-klass
CeueHus
MHOTOTPaHHHUKOB
IIpocreimme )
P https://www.yaklass.ru/p/geometria#p
19  nmpocTpaHCTBEHHBIE

(burypsl Ha TIIOCKOCTH:

rogram-10-klass




TeTpa’p, KyO,
napauieIIeuIe]|

https://www.yaklass.ru/p/geometria#tp

20  IlocTpoenue ceyeHui
P rogram-10-klass
. https://www.yaklass.ru/p/geometria#p
21  IlocTpoeHue ceueHuit
rogram-10-klass
Kontponbhaast pabora
no teme "llpsMbie u
MJIOCKOCTHU B
22
MIPOCTPAHCTBE.
[TapauienbHOCTD
MPSIMBIX U TIIOCKOCTER"
[leprieHIMKYISAPHOCTD
pAMON U IUIOCKOCTH: .
23 P https://www.yaklass.ru/p/geometria#p
MIEPIICHIUKYJISIPHbBIC
PHEHAREY P rogram-10-klass
MpsIMbIE B
MIPOCTPAHCTBE
[Ipsambie
94 | TAPAJLIETBHELS u https://www.yaklass.ru/p/geometria#p
MEPIEHAUKYIISIPHBIE K rogram-10-klass
MIJIOCKOCTH
IIpsmbie
75 MapaiyieIbHbIE 151 https://www.yaklass.ru/p/geometria#p
MEPIEHAUKYIISIPHBIE K rogram-10-klass
MIJIOCKOCTH
[Ipn3Hak .
https://www.yaklass.ru/p/geometria#p
26  NepHneHIUKYJISPHOCTU
. rogram-10-klass
MPSIMOU U TIOCKOCTH
[Ipn3sHak .
P https://www.yaklass.ru/p/geometria#p
27  NepHeHIUuKYJISIPHOCTU
. rogram-10-klass
MPSIMOU U TIOCKOCTH
Teopema o npsaMon .
P P . https://www.yaklass.ru/p/geometria#p
28  NepHeHIuKyJISIpHOU

IIJIIOCKOCTH

rogram-10-klass




Teopema o0 npsAMon

https://www.yaklass.ru/p/geometria#tp

29  nepneHIuKYJISIpHOU rooram-10-klass
MJIOCKOCTH
30 E:;E:ZI;HK;MP?; ;;IMOH https://www.yaklass.ru/p/geometria#p
rogram-10-klass
MJIOCKOCTHU
[TepnieHauKyISp u
HAKJIOHHBIC:
31 pacCTOSIHUE OT TOYKHU https://www.yaklass.ru/p/geometria#p
hi (o) IUIOCKOCTH, rogram-10-klass
pPacCTOsSIHUE OT MPAMOU
JI0 TUIOCKOCTH
[TepienauKyIsIp u
HaKJIOHHBIE:
1 paccTOsiHUE OT TOYKHU https://www.yaklass.ru/p/geometria#p
hi (o) IUIOCKOCTH, rogram-10-klass
pacCTOsSIHUE OT MPSIMOit
110 TUIOCKOCTH
[lepieniuKymsp u
HaKJIOHHBIE:
13 pacCTOSTHUE OT TOYKHU https://www.yaklass.ru/p/geometria#p
hi (o) IIOCKOCTH, rogram-10-klass
pPacCTOSTHUE OT MPSMOU
110 TUIOCKOCTH
[lepnieniuKymsp u
HAaKJIOHHBIE:
34 pacCTOSIHUE OT TOYKH https://www.yaklass.ru/p/geometria#p
hi (o) IIOCKOCTH, rogram-10-klass
pacCTOsIHUE OT MPAMOMU
110 TUTIOCKOCTH
35 Teopema 0 TpEX https://www.yaklass.ru/p/geometria#p
MEPIIEHAUKYJISIpax rogram-10-klass
36 Teopema o0  Tpéx https://www.yaklass.ru/p/geometria#p
MEPIEHAUKYJIISIpax rogram-10-klass
37 Teopema o0  Tpéx https://www.yaklass.ru/p/geometria#p

MIEPIICHIUKYJIIPAX

rogram-10-klass




38

Yrisl B IPOCTPAHCTBE:
YTOJI MEXKy IPSMOU U
IIJIOCKOCTBIO

https://www.yaklass.ru/p/egeometria#p
rogram-10-klass

39

JIByrpaHHbIi yroJ,
JIMHENHBIN yroma
JIBYTPAHHOTO yTJia

https://www.yaklass.ru/p/geometria#p

rogram-10-klass

40

JIByrpaHHbIi yroJ,
JIMHEUHBIN YTOJI
IBYI'PAHHOTO yria

https://www.yaklass.ru/p/geometria#p
rogram-10-klass

41

[leprieHANKYISIPHOCTH
IJIOCKOCTEU: IPU3HAK
MEPIIECHIUKYIISIPHOCTH
JIBYX IJIOCKOCTEU

https://www.yaklass.ru/p/egeometria#p
rogram-10-klass

42

[leprieHAMKYISIPHOCTH
IJIOCKOCTEU: IPU3HAK
MEPIIECHIUKYIISIPHOCTH
JIBYX IJIOCKOCTEU

https://www.yaklass.ru/p/egeometria#p
rogram-10-klass

43

[leprieHIMKYISAPHOCTD
IJIOCKOCTEU: IPU3HAK
MEPIEHANKYIIPHOCTH
JIBYX MJIOCKOCTEU

https://www.yaklass.ru/p/egeometria#p
rogram-10-klass

44

KourtponbHas pabota
1o TeMaM
"IleprieHANKYISIPHOCTD
MPSIMBIX U TUIOCKOCTEMR"
u "Yrael MEXKITY
MPSMBIMHU u
IJIOCKOCTSAMM "

45

ITonsarue
MHOTOTPaHHUKA,
OCHOBHBIE  DJIEMCHTBI
MHOTOTPaHHUKA,
BBIMYKJIbIE Hu
HEBBIIYKJIbIC
MHOTOTPaHHHKH;

https://www.yaklass.ru/p/geometria#p
rogram-10-klass




pa3BEPTKa
MHOTOTPaHHHKA

46

47

48

[Ipusma:  n-yroisbHas
npu3sMa; TpaHd |
OCHOBaHUSI  MPU3MBI;
npsiMasi ¥ HaKJIOHHAs
Npu3Mbl; OOKOBasi H
MOJHasi TOBEPXHOCTh
IPU3MBbI

[Tapannenenunen,
MIPSMOYTOJIbHBIN
MapajulesIenunes] U ero
CBONCTBA

[Inpamupa: n-yroapHas
nupamuja, TpaHd H
OCHOBAHHE TMHUPAMHUJIBL;
OOKOBass M  IOJHas
IIOBEPXHOCTh
paMUIbL;
IIpaBUJIbHAs "
yCceu€HHas nmupaMuaa

https://www.yaklass.ru/p/eeometria#p
rogram-10-klass

https://www.yaklass.ru/p/geometria#p
rogram-10-klass

https://www.yaklass.ru/p/egeometria#p
rogram-10-klass

49

Brruucnenue
3JIEMEHTOB
MHOTOIPaHHHUKOB:
péopa, JMaroHau,

yTIIbI

https://www.yaklass.ru/p/geometria#p
rogram-10-klass

50

51

[Tnomans O0KOBOI
MMOBEPXHOCTH U MOJTHOM
IIOBEPXHOCTU IPSIMOM
MIPU3MBI, JI0IIAAb
OCHOBAaHHUIi, TEOpeEMa O
OOKOBOW MOBEPXHOCTH
PAMOM MTPU3MBI
[Imomane OOKOBOH
MTOBEPXHOCTH u
MTOBEPXHOCTH

https://www.yaklass.ru/p/geometria#p
rogram-10-klass

https://www.yaklass.ru/p/geometria#p
rogram-10-klass




52

53

54

55

IIPAaBUJIBHOM
MUPAMUJIBI, TEOPEMA O
I0LIaAN O0KOBOI
MMOBEPXHOCTHU
YCEUYEHHOU TTUPAMUIBI

IIpaBuibHBIE
MHOT'OTPAHHUKHU:
MOHSTUE TPABUIBHOTO
MHOTOI'PaHHHKA;
IIpaBUJIbHAS NpU3Ma U
IIpaBUJIbHAS
MpaMu/a;
npaBUJIbHAs
TpEeyroyibHast
nupamuaa U
IIPaBUJIBHBIN TETPA3D;
KyO

IIpencraBnenue 0
MpaBUIIbHBIX
MHOT'OTPAHHUKAX:
OKTa’Ap, AOJAEKAdIP H
HKOCadIP.

Cummerpus B
IIPOCTPAHCTBE:
CUMMETpPUS
OTHOCUTEJIBHO TOYKH,
NpAMOM,  IUIOCKOCTH.
DJIEMEHTBl CUMMETPUU
B nvpamuax,
napajuleJenunenax,
MpaBUIIbHBIX
MHOT'OTPAaHHHUKAX
KoutponbHast pabota
o TeMe
"MHOrorpaHHuKH"

https://www.yaklass.ru/p/egeometria#p
rogram-10-klass

https://www.yaklass.ru/p/egeometria#p
rogram-10-klass

https://www.yaklass.ru/p/geometria#p
rogram-10-klass




https://www.yaklass.ru/p/geometria#p

56 [Toustue 00 00BEME
rogram-10-klass
. https://www.yaklass.ru/p/geometria#tp
57  OO0BEM mupamMubl
rogram-10-klass
. https://www.yaklass.ru/p/geometria#p
58  OOBEM nmupamMubl
rogram-10-klass
. https://www.yaklass.ru/p/geometria#p
59  OOBEM nupamuabl
rogram-10-klass
. https://www.yaklass.ru/p/geometria#tp
60  OOBEM mupamMuIbI
rogram-10-klass
. https://www.yaklass.ru/p/geometria#tp
61  OOBEM mpuU3MBI
rogram-10-klass
. https://www.yaklass.ru/p/geometria#p
62  OOBEM MPU3MBI
rogram-10-klass
. https://www.yaklass.ru/p/geometria#tp
63  OO0BEM mpU3MBI
rogram-10-klass
Kontpoasnas pabora
64 mo TteMmMe "OOBEMBI
MHOTOTPaHHUKOB"
[ToBTOpEHUE,
00001IEeHNE
cUCTEMATH3AIIUI
65 .
3HaHuu. [locTtpoenue
CEUYECHUI B
MHOTOT'PAaHHHUKE
[ToBTOpEHUE,
00001IeHNE
cUCTEMAaTHU3aIUI
3HaHWK. Breluncienue
66  paccTosSHUH:  MEXIy

IByMSL TOYKaMH, OT
TOYKH J0 MPSIMOH, OT
TOYKH [0 IUIOCKOCTH,
MEXKIY




CKPCIIUBAOIIUMHUCA

IPSIMBIMU

67 Hrorosas |
KOHTpOJIbHAsI paboTa
[ToBTOpEeHue,
000011eHNE
cHcTeMaTH3aIus
3HaHUW. Bperunciaenue
YTJIOB: MEXKITY

68 CKPEILUBAIOIIUMHUCS 1
MPSIMBIMH, MEXKITY
MPSIMOU Y TIIIOCKOCTBIO,
JBYTPaHHBIX YIJIOB,
YTJIOB MEXKITY
IUIOCKOCTSIMU

OBHIEE KOJIMYECTBO 63

YACOB I10 ITPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

[{nnuHapruyeckas
ITIOBEPXHOCTB,
obpazyrorue
LUIMHAPUYECKON
IIOBEPXHOCTH, OChb
HUAJIMHIPUYECKON

ITOBEPXHOCTH

Koaunuect
BO YaCOB

DJIeKTPOHHbIE IM(POBBIE
o0pa3oBaTe/IbHbIEe pecypChl

https://www.yaklass.ru/p/geometria#
proeram-11-klass

]_II/IJ'II/IHI[pZ OCHOBaHUsA U

OokoBas MMOBEPXHOCTD,
oOpazywomiass U
TUTOIIAb

ITOJTHOW MOBEPXHOCTH

OCb;
OOKOBOM u

https://www.yaklass.ru/p/geometria#

program-11-klass

N3o00paxeHne IWIMHIpPA
Ha IUIOCKOCTH. Pa3BépTka
UWJIMHIPA. Ceuenunsa
UUIMHApA

napajyieIbHON

(TII0CKOCTBIO,
Wu
MEPIEHAUKYJIIPHON  OCH
HWIMHAPA)

Konnueckas moBepXHOCTb,
o0pa3yrolme KOHUYECKOU
MOBEPXHOCTH, OChb U
BEpIIMHA KOHUYECKOU
MTOBEPXHOCTHU

Konyc:  ocHoBanue wu
BepIIMHA, OOpasyromas u
0OCb; ILIONIAabL OOKOBOH H

MOJIHOM TTOBEPXHOCTHU
VY ceu€Hnbli KOHYC:

oOpa3yrolime W BbICOTA;

https://www.yaklass.ru/p/geometria#
program-11-klass

https://www.yaklass.ru/p/geometria#
program-11-klass

https://www.yaklass.ru/p/geometria#
program-11-klass

https://www.yaklass.ru/p/geometria#

program-11-klass




OCHOBAaHMS U OOKoOBas
MTOBEPXHOCTh

N300paxkeHne KoHyca Ha

TUIOCKOCTH. Pa3Béprka
koHyca. CeueHuss KoHyca
7 (TJIOCKOCTBIO, https://www.yaklass.ru/p/geometria#
IapajuIeIbHON program-11-klass
OCHOBAaHHIO, H
MIJIOCKOCTBIO, TTPOXOISIISH
yepe3 BEPILNHY)
Chepa wu mmap: ueHtp,
g panuyc, TMaMETp; https://www.yaklass.ru/p/geometria#
TUIOIIA/Tb MMOBEPXHOCTH program-11-klass
chepsl
BzaumMuoe pacrnonoxxeHue
9 cheppl M TJIOCKOCTH; https://www.yaklass.ru/p/geometria#
KacarejibHas ILUIOCKOCTh K program-11-klass
chepe; momaas chepbl
HN3o0paxeunue chepsr, )
P bep https://www.yaklass.ru/p/geometria#
10 mapa Ha  IUIOCKOCTH.
program-11-klass
Cedenus mapa
KomOunanms Teq )
https://www.yaklass.ru/p/geometria#
11 BpAlLlCHUS U
program-11-klass
MHOTOTPaHHUKOB
MHororpaHHukK,
OIMMMCAHHBIN OKOJIO C(HEpPHI; )
Pep https://www.yaklass.ru/p/geometria#
12 chepa, BOUCaHHas B
program-11-klass
MHOTOTPAaHHUK WJIM B TEJO
BpalleHUs
ITousTne 00  00BEME. .
. https://www.yaklass.ru/p/geometria#
13 OcHoBHBIE CBOMCTBA
. program-11-klass
00BEMOB TeEN
. https://www.yaklass.ru/p/geometria#
14 O0BEM nUIMHIIpa, KOHYCa
program-11-klass
15 O0BEM mrapa u IIOIIAAb https://www.yaklass.ru/p/geometria#

chepsr

program-11-klass




[TomoOHEIE Tena B

IIPOCTPAHCTBE.
16 CooTHotieHus MEX]TY https://www.yaklass.ru/p/geometria#
TUTOIIAISIMU program-11-klass
MOBEPXHOCTEH, 00BbEMaMu
MOJOOHBIX TEI
Kontponbnas pabora mo
17 teMaM "Tena BpalieHus" u
"O06bemsI Ten"
13 BekTop Ha miockocTd U B https://www.yaklass.ru/p/geometria#
IIPOCTPAHCTBE program-11-klass
19 CrnoxeHue M BBIUMTAHUE https://www.yaklass.ru/p/geometria#
BEKTOPOB program-11-klass
20 YMHOXKEHHE BEKTOpa Ha https://www.yaklass.ru/p/geometria#
YUCIIO program-11-klass
Paznoxxenne BekTOopa MmO
o1 TpEM  HEKOMILIaHAPHBIM https://www.yaklass.ru/p/geometria#
BEKTOpPAM. [IpaBuno program-11-klass
napasuiesienunena
Pemenne 3ajad,
2 CBSI3aHHBIX c https://www.yaklass.ru/p/geometria#
IIPUMEHECHUEM IIpaBUI program-11-klass
JIEUCTBUM C BEKTOpaMHU
[IpssMmoyrosbHass cucremMa
KOOpPJMHAT B
3 IIPOCTPAHCTBE. https://www.yaklass.ru/p/geometria#
Koopannatel BEKTOpA. program-11-klass
[Ipocrenmme 3anaun B
KOOpJIMHATax
YTOM MY BEKTOPAMIH. https://www.yaklass.ru/p/geometria#
24 CkansipHoe MpPOU3BEACHUE
program-11-klass
BEKTOPOB
)5 BrIuncnenue yriioB Mexay https://www.yaklass.ru/p/geometria#

MNPAMBIMHA U ITIJIOCKOCTSMUA

program-11-klass




26

KoopanHaTHO-BEKTOPHBIN
METOJ  NpH  pPELIECHUU
TE€OMETPUUYECKUX 3a/1a4

https://www.yaklass.ru/p/geometria#
program-11-klass

27

KonTponbHas pabora mno
TEME "BekTopbl 151
KOOPINHATHI B
npoctpaHcTse"

28

29

30

31

32

33

[ToBTOpeHue, o00600IICHNE
U CHUCTeMaTH3alus 3HaHUM.
OcHOBHBIE burypsl,
(dakTbl, TEOopeMbl Kypca
TUTAHUMETPHUH

[ToBTOpeHue, o0o0OIICHUE
Y CUCTEMAaTHU3aLUs 3HAHUU.
OcHOBHBIE burypsi,
(dakTbl, TEOpeMbl Kypca
TUIAaHUMETPUH

[ToBTOpeHue, 0000IIEHNE
W CUCTEMAaTH3aIusI 3HAHUI.
3agauv IUIAHUMETPUM U
METOJIbI UX PELICHUS

[ToBTOpeHue, o0000IIECHKE
W CUCTEMaTHU3aIusI 3HAHUI.
3agauv IUIAHUMETPUU U
METO/IbI UX PELICHUS

[ToBTOpeHue, o00600IIECHNE
U CUCTeMaTHU3allus 3HaHUM.
OcHOBHBIE burypsi,
dakTbl, TEopeMbl Kypca
CTEpEOMETPUH

HNroroBass  KOHTpOJIbHAA
pabota

https://www.yaklass.ru/p/geometria#
program-11-klass
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[ToBTOpenue, oOo0OIICHNE
U CUCTEMATHU3aIMs 3HAHUU

OBIIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIIEUEHUE OBPA30BATEJILHOIO
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI VUEHUKA

MaremaTuka: anreOpa U Hadajla MATEMAaTUYECKOIO aHaiu3a, reomerpusi. ['eomerpus,
10-11 xmaccel/ Atanacsa JI.C., byry3or B.®., Kagommer C.b. u napyrue,
AxknuonepHoe odiectBo «M3aarensctBo «lIpocsemieHue.
METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
e Metoanueckue pekoMeHaauu K yaeoOuuky Aranacst JI.C. 10-11 kmaccsr,
e [loypounoe mnanupoBanue k yueOHuky Atanacst JI.C. 10-11 kmaccer

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

NHTEPHET

[

https://resh.edu.ru/subject/51/

2. https://resh.edu.ru/subject/17/

3. https://uchi.ru/teachers/

4. http://www.fipi.ru/

5. http://4ege.ru/

6. http://www.etudes.ru/

7. https://ege.sdamgia.ru/
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