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MNOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma yueOHoro kypca «l'eomerpus» 0a30BOro ypoBHS st
obyuaromuxcst 10 — 11 xkmaccoB paspabotaHa Ha ocHOBe DeaepanabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTeMaTUYeCKOMYy OO0pa30BaHUIO, M TPaJAMIMA POCCUICKOTO 0O0pa3oBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW IIO3HABATEIIBHOIO pa3BUTHUS
JUYHOCTH  oOydaromuxcsa. JlanHas pabouas mporpaMma COCTaBjieHa C
ucrnosnb3zoBanueM «KoHcTpykTopa paboumx mporpamMmy», MNPEJACTAaBICHHOM Ha
cailte «EmuHoe conepkanue ob6mero ooOpasoBaHusi». Pabouas mnporpamma
BOCITUTAHUS OTPaKE€HA B TUYHOCTHBIX pe3yibTaTax.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca TE€OMETPUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METAaNpEeIMETHBIX U
OpEeIMETHBIX PE3yJIbTAaTOB OOYUYEHHUS T'€OMETPUM B HANpPaBIECHUH JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcsi, (QopMuUpoBaHUs (YHKIMOHAJIBHOM MaTeMaTHYeCKOU
I'PaMOTHOCTH, U3YUYEHHS IPYTrUX y4eOHbIX AMCHUIUIMH. PazBuTre y oOydaroumxcs
NPaBUIBHBIX MPEACTABICHUA O CYIIHOCTH U HPOUCXOKIEHUU T€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHHM pEaJbHOIO0 M HJI€AIbHOIO, XapaKTepe OTpPaKEHMs
MAaTEMAaTUYECKOM HAyKOW SBJIEHUW M TPOLECCOB PEATBHOIO MHpPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJIEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIUJICHHUsS, HEOOXOAMMBIX [UJIsl aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, Tak Kak oOOeCrneyrMBaeT BO3MOXKHOCTh H3Y4YEHHUS Kak
JTUCHUIUIMH €CTECTBEHHO-HAYYHOUM HANPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIUIeHHE, (HOpMHUpPYEMOEe MpPU H3YYEHHH OO0YYaroIMMHCS
MNOHATUIHBIX OCHOB FT€OMETPHUH U MIOCTPOCHHUH LIETIOYKU JOTUYECKUX YTBEPKICHUI
B XOJI¢ pEILIECHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M ONPOBEpPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS IpPHU PEIICHWU 3a]ady €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YACTHOCTHU U3 Kypca (pU3UKH.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsIX AEATENbHOCTH 4YesoBeka. OpueHTauus 4elloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLHAIbHOTO ObITHA, (dopMa



OTPAKEHUSI OKPYXKAIOIIEr0 MHUpA, YCIOBHE YCIEIIHOTO MO3HAHUS U aKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENRHOCTH. OmepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIUHSET pa3Hble BUIbl YYEOHOW H TPYIAOBOM JIE€ATEIHHOCTH,
SBJIIETCSI OJHUM W3 MPO(ECCHOHATBHO BaXKHBIX KadyecTB, MOITOMY aKTyajbHa
3aaya (opmMupoBaHus y OOyYarOUIMXCsl MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00yueHus — o001eoOpa3oBaTelibHOE W OOIIEKYJIbTYpHOE pPa3BUTHE
oOydarommxcss  4yepe3  OOecredyeHHe  BO3MOXKHOCTH  MPUOOpETEHUs |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUMX 3HAHMM W JCHUCTBUI,
crienu(PUIHBIX TEOMETPUH, BO3MOKHOCTH YCIICIIHOTO MPOAOJIKEHUSI 00pa30BaHUs
110 CIEUUATIBHOCTSAM, HE CBA3aHHBIM C MTPUKIIAJHBIM UCII0JIb30BAHHUEM T€OMETPHH.

[Iporpamma 1o reomMeTpuu Ha ©0a30BOM YpOBHE IIpeIHAa3HA4YeHa JIsl
00y4Yaromuxcsi CPeIHEH IIKOJIbl, HE UCIBITHIBABIINX 3HAYUTEBHBIX 3aTPYyIHCHUIN
Ha YpPOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaroniuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOUThH OOIIME€ MAaTEMaTUYECKUE YMEHUS, CBSI3aHHbBIC
co crnenu@uKod TEOMETPUHM U HEOOXOAWUMBIE [JIi JKM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh M3YYUTh T€OMETpHUIO Oosee
rIyOOKO, €ClIi B JaJbHEHIIIEM BO3HUKHET HEOOXOJUMOCTh B T€OMETPUUYECKUX
3HaHUAX B MPO(ECCUOHATBHON NESITEILHOCTH.

JlocTikeHne 1enu OCBOCHMSI TMPOTpaMMbl  O0OECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIMX 3afad. [IpropuTeTHbIMM 3aJadyaMyd  OCBOEHHS  Kypca
«I"eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kaccax sBISIFOTCS:

e hopMUPOBaAHUE MPEJICTABICHUS O T€OMETPUU KaK YaCTH MUPOBOU KYJIbTYpPbI

U OCO3HaHME €€ B3aMMOCBSI3U C OKPYKaIOIUM MUPOM;

« popMUpOBaHUE TIPEICTABICHUS O MHOTOTPAHHHUKAX M TeJIaX BPAIICHUS Kak
O BaXHEHUIIUX MATEMAaTHUYECKUX MOJEIISIX, MO3BOJIAIOUIUX OINKUCHIBATh U
M3y4yaTh pa3HbIC SIBJICHUS OKPYKAIOIIETO MUPA;

e hopMUpOBaHNE YMEHHS PACIIO3HABATh HA YEPTEKaxX, MOJIETAX U B peaIbHOM
MHUpE MHOTOTPAHHUMKH U TeJia BpalleHus;

e OBJIAJICHUE METOJIaMU PEIICHUS 3a/lad Ha TMOCTPOSHHUS Ha H300paKEHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e hOpMUPOBAHHE YMEHHUS OINEPUPOBATH OCHOBHBIMU  TOHSATHUAMH O
MHOTOIPaHHHMKAX U TeJIaX BPAILEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIQJICHUE AJITOPUTMAMU PEIIECHUSI OCHOBHBIX THIIOB 3a/1a4; (OpMUpOBaAHUE
YMEHHUSI TPOBOJIUTH HECJIOXKHBIE JOKa3aTEIbHbIE PACCYXKICHHUS B XOJI€
pelIeHrs CTePEOMETPUYECKMX 3a7ady M 3aJad ¢ [PaKTHYECKUM
coJiepKaHUEM;



e Pa3BUTHE MHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN 00y4arommxcs,
ITIO3HABATEJIbHOM aKTUBHOCTH, UCCIEI0BATEIBCKUX YMEHUN, KPUTUUHOCTH
MBIILJIEHUS;

 popmMupoBaHuE (PYHKIIMOHAIBHON I'PaMOTHOCTH, PEJIEBAHTHOW I'€OMETpPHUU:
YMEHHE PACIIO3HABAThH MPOSIBICHUS T'€OMETPUUYECKUX MOHSITUN, 0OBEKTOB
Y 3aKOHOMEPHOCTEN B pEabHBIX KU3HEHHBIX CUTYalUsX W IPH U3YYECHUU
Ipyrux  y4eOHbIX  MPEIMETOB,  TMPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (HOPMYIHpPOBaTh UX HA SA3bIKE FEOMETPUM U CO3/1aBATh
Ir€OMETPUYECKHE MOJENHU, NPHUMEHITh OCBOCHHBIM TI'€OMETPHUYECKUM
anmapar  JUid = peleHus IIPaKTUKO-OPUEHTHUPOBAHHBIX  3a7ady,
WHTEPIIPETUPOBATH U OLICHUBATH ITOJYYEHHBIC PE3YIIbTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOrpaMMbl SBIISIETCS BKIIOYEHUE B KYpC
CTEPEOMETPUM B HAdaJle €ro H3ydyeHWs 3a]ad, peEIIaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHMSI, U ONpENeIEHHBIM 00pa30M OpraHM30BaHHAas paboTa Haj
HUMH, 4YTO CIOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Tpenmourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OO0Y4YEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
ydalmxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIEHUsA 3a4ad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUpPOBAHUE
IPOCTPAaHCTBEHHBIMU oOpa3amu. Co3naHue oOpa3a HPOBOAUTCA C OMNOPOW Ha
HarJsgHOCTh, a ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HAarIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJIEPKAHHUS.

OcHoBHBIE copaepikarenbHble TUHUN Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukmn», «IIpsiMple 1 TIJIOCKOCTH B IPOCTPAHCTBEY, « Tela BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUMN
pacrpenensercss HE TOJbKO MO COAEPKAaTEIbHBIM JIMHUSAM, HO W IO TOJaM
oOy4eHUs Ha YPOBHE CpeHEro 00IIero oopa3zoBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM PE3YNbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpelei€HHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MOHATHUSIMU Y HAaBBIKAMH OCYLIECTBIIUIOCH MOCIEI0BATEIBHO U MOCTYIATENBHO, C
COOJIIO/IEHUEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAJINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUN OOYy4YarolUXCs, pacuIupsis U
yray6usist €€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



Ha u3yueHnue reomerpun oTBoauTCA 2 yaca B Henento B 10 kitacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydeHus - 102 y4eOHbIX daca.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM MOCTPOCHUHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbeie. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[APAJUICIIBHOCTD TPEX MPAMBIX; MMAPAIUIEIBHOCTh MPAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’p, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUM.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJl MEXAY IMPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHaUKYISIPHOCTh  TUIOCKOCTEM: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPAMUIbI; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMUJIBI; MPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs NHPaAMUJIa;, NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBLHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



BblunciieHre 3JI€MEHTOB MHOTOTPaHHUKOB: pPEOpa, JAuUaroHadv, VIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoM mnupamuabl. [lonstue 006 00bEMe. OOBEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KVIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOM TMOBEpXHOCTU. L[{UmuHIp: OCHOBaHUS U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepsl U TNIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpaIleHUS.

[Tonsarue 00 06BEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tell. Teopema 06 00bEMe
NPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u maomass chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Cedenus mwiMHApa (MapaJyiebHO M TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mI0cKOCTH U B npocTpaHcTBe. C0XKEHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznojkeHure BeKTOpa Mo TpEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJI JACUCTBHM C Bekropamu. lIpsaMoyronpHas cucrema



KOOpAMHAT B TmpoctpancTBe. KoopauHatel Bektopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTol Mex1y Bekropamu. CKalsipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLeIyp TpaXJIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSALLIEMY POCCUMCKOW MAaTEMAaTUKH, IEHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax

SKOHOMUKH.
JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U JIESATEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHUpPY, BKIIIOYAs ICTETUKY MATEMaTUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUM;
BOCIPUMMUYMBOCTBIO K MATEMAaTUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

DusuyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOI'O OTHOILICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpUIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrt W peannu3oBbBIBATH COOCTBEHHBIC KWU3HECHHBIC TUIAHBI;



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO SKOJOTHYECKONH KYJIbTYPHI, TMOHUMAHUEM BIUSHUS
COIMAITBHO-?KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTAaIMel Ha MPUMEHCHHE MaTeMaTHUECKUX 3HAHWM i1 PEIIeHUS 3a7ad B
o0NacTh OKpyKalwIeld cpeapl, IUIAHUPOBAHHUS IMOCTYIKOB M OICHKH UX
BO3MOYKHBIX MTOCJIEICTBUM VISl OKPYKAIOIIEH Cpeibl.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeNIbHOCTH, ITAloB €€
pa3BUTHS M 3HAYUMOCTH Uil PA3BUTHs I[MBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOH KyJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCcmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUSHBIMU OClCMBUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCs (0CB0eHUe
Memo008  NO3HAHUA ~ OKpYJCamwe2o  Mupa;  npumeHeHue  J102UYeCKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

ba3oBble 1ornyeckue aeficTBus:

* BBISIBIISATh M XapPaKTEPHU30BaTh CYIICCTBCHHBIC NMPU3HAKA MATEMAaTHYSCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKayu, OCHOBAaHUS JUIsi OOOOIIEHUS W CPABHEHHWsS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIIPUHUMATh,  (OPMYIHPOBATH H  NPEOOPa30OBBIBATH  CYKICHHS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

eBBISIBJISITh ~ MaT€MaTU4YeCKWE€  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX;



npeasiaraTh ~ KPUTEPUM IS BBIABICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e ICTIATh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTUKH, IEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e IPOBO/IUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BEIOMpATh CIOCOO pelieHuss y4eOHOM 3amaur (CpaBHMBATh HECKOJBKO
BApUAHTOB pelUIeHUs, BBHIOMpaTh Hauboee MOAXOMANIMN ¢ y4€ToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e ICTIOJIB30BAaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUN HHCTPYMEHT ITO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIUE MPOTHBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (opMupoBaTh  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e IPOBOJINTH CAMOCTOSATEIHHO CTUIAHUPOBAHHBIN SKCIIEPUMEHT, HCCIICIOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBJICHHS,
mpoliecca, BBISIBIICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSIMH,
MPOIIECCaMH;

e CAMOCTOSITELHO (HOPMYJIHPOBAThL 00OOIIEHUSI U BBIBOJIBI IO pe3yjIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE TMPOIECCa, a TaKKe BBIJBUTATh
TIPEATOJIOKEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmaunmeii:

e BBISIBJIATH ACPUIIUTH HHGOPMAIIMH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

e BEIOHpaTh WH()OPMAITUIO U3 UCTOYHHUKOB Pa3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HHTEPIPETHPOBATH HHPOPMAIUIO PA3THIHBIX
BUJIOB U ()OPM TIPEACTABICHUS;

e CTPYKTYpUPOBaTh MH(POPMAIIUIO, TIPEICTABIATh €€ B Pa3IMUHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbOpMaITuu o CaMOCTOSTEIILHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  00ecneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



e BOCIIPUHUMATh B (POPMYJIMPOBATH CYKJICHUSI B COOTBETCTBUH C yCIOBUSIMHU
U TEeIsIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS IO XOIy
pelIeHUs 3a/1a4¥, KOMMEHTHUPOBAThH TIOJTYyUYEHHBINA PEe3yIbTarT;

*B X0J/i¢ 0OCYX/ICHHUS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
poOJIeMBI, perIaeMoM 3a/1auu, BEICKAa3bIBaTh UJCH, HAIICIICHHBIC HAa TIOUCK
pEIICHMS; COMOCTaBISATh CBOM CYXKICHHUS C CYXICHHSIMH JPYTUX
YYaCTHUKOB JHaliora, OOHAPYKUBaTh Pa3IMYMe M CXOJCTBO TO3WIIMN; B
KOppEKTHOH popme PopMyTHpOBaTH pa3HOTIIACHS, CBOM BO3PAKCHUS;

e IPEJICTABIISATh PE3YJIbTAThl PEIICHUS 33]1a4H, SKCIIEPUMEHTA, UCCIICIOBAHUS,
MIPOCKTA; CaMOCTOSATEIBLHO BBIOMpaTh (OpMAT BBICTYIUICHUS C YYETOM
3aJ1a4 MPe3CHTAIMN 1 OCOOCHHOCTEH ayAUTOPHUH.

CoTpyaHu4vecTBo:

e IOHUMATh U UCIIOJB30BATh MPEUMYIIECTBA KOMAaHIHOW M MHAUBUIYATbHOM
paboTHl TpU pelnieHWH YYeOHBIX 3a/ad; MPUHUMATH 1€ COBMECTHOMN
NEATETbHOCTH, IUIAHUPOBATh OPTaHW3allUI0 COBMECTHOW  paboTHI,
pacmpenenaTb BUABI padOT, TOTOBAPUBATHCS, OOCYXKIATh TPOIECC U
pe3yabTar paboThl; 0000IIaTh MHCHHS HECKOJBKUX JIFOCH;

e YJaCTBOBATh B TPYNIOBBIX (popmax paboThl (00CYyX aeHUsI, 0OOMEH MHEHUH,
«MO3TOBBIE INITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH dIEHAMHW KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

3) Vuusepcanvnvie  pecynamueHvle Oeticmaus, obecneyusaiom
dopmuposarue cCMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanus:

e COCTABJISITh IIJIaH, aJITOPUTM PELICHUS 3a7auu, BRIOUPATh CIIOCOO PEIICHUs €
y4E€TOM UMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

eBJIaJICTh HABbIKAMHU TO3HABATEJIbHON  pedieKCMd KakK OCO3HaHUS
COBEPIIAEMBIX JIEMCTBUN M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yabpTara peleHnsl MaTEMAaTHYECKOM 3a/1a4u;

e IPEABUIECTH TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYThH IIPU PELICHUU 3a1a4H,
BHOCUTb KOPPEKTUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BBISIBJIEHHBIX TPYJHOCTEM;



¢ OLICHUBATh COOTBETCTBHE pE3yJibTaTa LEId U YCIOBHUSIM, OOBACHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPUU W CIEACTBUA W3 HUX INPH PEIICHUU
reOMETPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHIATHSAMU: MAPATUICTBHOCTD U MEPICHINKYISIPHOCTD MPSIMbBIX
Y TJIOCKOCTEHN.

KnaccupumupoBaTh B3auMHOE pacloNOKEHUE MPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHU: JIBYTPAHHBIA yTrojl, TPaHU JABYTPAHHOTO YIJa,
peOpo IBYrpaHHOTO yTia; JIMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHSTHSIMH: MHOTOTPAaHHUK, BBIMYKJIBIA W HEBBITYKIIbIH
MHOT'OTPaHHHK, SJIEMEHTHl MHOTOTPaHHHKA, TIPAaBUIIBHBII MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccuummpoBate  MHOTOTpaHHWKH,  BBIOMpass  OCHOBaHUS  JUIA
KiIaccuuKanuu  (BBIMYKIBIE W HEBBINYKIbIE MHOTOTPAaHHHKH; IPaBUJIbHBIC
MHOTOTPaHHHKH; MPSMbIE ¥ HAKJIOHHBIC TIPU3MBI, TApaJUICIICITUTIC]IBI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHATH IPUHIIUIIBI IOCTPOCHHSI CEUSHHH, HCTIONIB3YST METO/T CIICTIOB.

CTpouTh CEYeHHS MHOTOTPAHHHKOB METOJIOM  CIICIOB, BBIMIOJHSATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3Iam Win
aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOIbl TPU PEHICHUU
CTaHIAPTHBIX MAaTEMATUYECKHUX 3a7a4 Ha BBHIYHUCICHUE PACCTOSHUN MEXIY IBYMSI
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAOIIUMUCS TPSIMBIMH.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
aNrOpUTMaM, TPHUMEHSS W3BECTHbIE AaHAJUTUYECKHE METOJbl MpPHU PEIICHUU
CTAaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIY
CKPEUIMBAIOIIUMUCS ~ MPSIMBIMH, MEXKIy TpPSIMOH H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB.



Bbrancnsate 00bEMBI U IUIOIIAIU MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupamMyaa) ¢ OpuMEHEeHueM (OpMyJ; BBIYHCIATH COOTHOLUEHUS MEXAY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HHMOPMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATh DPEAbHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONM MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
WCITIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATHI M TEOPEM, arnmnapara aareOphl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OOpa3yrolue
HWIMHAPUYECKONM  MOBEPXHOCTH;  IWIMHAP;  KOHUYECKass  MOBEPXHOCTD,
oOpa3ylolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BhICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OmnepupoBaTh MOHSATUSAMH: MHOTOTPAaHHHK, BIHCAHHBII B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAST B MHOTOTPAHHUK WU TEJO
BpalIeHUS.

BbaucnsaTe COOTHOLIEHUST MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath m3ydaembie (QUTYpHl OT PYKH W C NPUMEHEHHEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUCCKUX (PUTypax, MpEACTAaBICHHYI0 HAa YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATH, KAKUMU CBOMCTBAMH OHU 00JIJ1aIO0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh MOHATUSMU: I€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxonuts cymMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJ MEXKIY
BEKTOPAMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IAr0B PEIICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCKUE 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE TEOMETPUUYECKUX BEIUYMH 0 00pa3liaM WUiK aJirOpUTMaM, MPUMEHSIS
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MATEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIIME MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOANTHE NpUMEPHI MATEMATHUYECKHUX 3aKOHOMEPHOCTEHW B MPUPOIE H
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOpPMYJIMPOBAHHON TPOOJIeMbl, MOJEIUPOBATh pPEaTbHBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM TEOMETPUUECKUX TTOHITHI M TEOpEM, anmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/m NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
bubnuoreka [{OK
1 B 1
BEACHHE B CTEPEOMETPHIO 0 https://m.edso00.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYISPHOCTD MPSMBIX U 12 bubnnorexa [IOK
IJIOCKOCTEM https://m.edso0.ru/1c209e37
bubnunoreka LIOK
4 VYrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 https://m.edsoo.ru/Lc209e37
bu6nmorexa LIOK
> Mrororpartitici 1 . https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
6 OOBEMEI MHOTOrpaHHHKOR o . https://m.edso0.ru/1c209e37
7 IloBTOpEHME: CEUCHUS, PACCTOSHUS U YIIIbI 4 1 bubmorexa [JOK
p ' P T https://m.eds00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
1 Tena ppaters 12 https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
2 O0nemsr Ten > 1 https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
3 BexTops! U KOOPAMHATHI B IPOCTPAHCTBE 10 1 https://m.edsoo.ru/1c209e37
4 [ToBTOpeHue, 06001EeHNE, 7 1 bu6mmoreka [IOK
cUucTeMaTu3auus 3HaHUI https://m.edso00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KoanuectBo yacoB DJIeKTPOHHbBIE
Ne uudgpoBbie
Tema ypoka Konrpoabnbie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
OcHOBHbIE TIOHATHUS CTEPEOMETPUU: TOUKA,
npsimMasi, II0CKOCTh, IpocTpaHcTBo. [IpaBua
1 n300pakeHUs HAa pUCYHKAX: H300paKeHUs 1 bubmorexa HOK
p . prcymrax: p https://m.edsoo.ru/aecc77cd
TJIOCKOCTEH, MapalieIbHbIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka
5 [TonsTus: nepecekarommecs mIOCKOCTH, 1 bubnuorexa [JOK
MepeceKaromrecs npsamas u mioCKocTh https://m.edsoo.ru/2d8a9c99
3 [TonsaTHA: nepecekaromuecs MI0CKOCTH, 1 bubnnoreka [JOK
MEePECEKAIOIINECS MPAMas U INIOCKOCTh https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOTOTPaHHUKaMH,
4 n300pakeHNe MHOTOTPAaHHUKOB Ha 1 bubmorexa HOK
p P https://m.edsoo.ru/a63959ed
PUCYHKAX, Ha MMPOCKIIMOHHBIX YePTEIKAX
HavansHbie cBeieHUS 0 KyOe U mupaMu/e,
5 uXx pa3BépTku U Moxenu. CeueHns 1 bubmmorexa [IOK
pasBep ' https://m.edsoo.ru/b30dff38
MHOTOTPaHHUKOB
HavansHbie cBeieHUs 0 KyOe U TUpaMHU/IE,
6 ux pa3BépTku U Moaenu. CeueHns 1 bubmmorexa [TOK
PasBep ’ https://m.edso00.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsiTre 06 aKCMOMATHYECKOM TTOCTPOCHUH
bu6mmoreka [IOK
7 CTEPEOMETPHUU: aKCHOMBI CTEPEOMETPUH H 1

CICACTBUSA N3 HUX

https://m.edsoo.ru/Occ5c4fe



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe

[TonaTne 06 aKCHOMAaTHYECKOM MTOCTPOSHUH

bubmuoreka [JOK

8 CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUH U
p p p p https://m.eds00.ru/239c8ch4
CIEICTBUS U3 HUX
[TonsTHE 006 aKCHOMATUYECKOM TTOCTPOCHUH
9 CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHH U bubmorexa LHOK
PEOMETpHH: peOMETP https://m.eds00.ru/65¢6b106
CIEICTBUS U3 HUX
[TonsiTHe 006 aKCMOMATHUYECKOM ITOCTPOCHUH
10 CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHH U bubmorexa LOK
P pHit: P p https://m.edso0o.ru/258fc245
CIEICTBUS U3 HUX
B3anMHOe pacnoioskeHHe NPsSIMbIX B
11 MPOCTPAHCTBE: MEPECEKAIOIIHECS bubmorexa LOK
pocTp - 1ep B ’ https://m.edso00.ru/1a2520f6
napajuieJIbHbIC ¥ CKPEIIUBAIOIIUECS MTPSMbIS
[TapannenbHOCTh IPSIMBIX U TUIOCKOCTEH B
12 IIPOCTPAHCTBE: NapajuIeJIbHBIE IIPSIMBIE B bubnuorexa [JOK
MPOCTPAHCTBE; NMApPaLICIbHOCTh TPEX https://m.eds00.ru/93ad36b3
MIPSIMBIX
[TapamiensHOCTh MPSMBIX U TUIOCKOCTEH B
13 npocrpancTse: [lapanneabHOCTh IPIMON U bubmorexa HOK
poCIp FHap p https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VYTaBI ¢ cCOHApaBJIEHHBIMIA CTOPOHAMH bubmmorexa [TOK
P p https://m.edsoo.ru/9f4071h9
15 Vron Mexxay IpsIMBIMA B IIPOCTPAHCTBE bubmorexa HOK
Ay TP pocTh https://m.edsoo.ru/fe733862
16 Vron Mexxay IpsIMBIMA B IIPOCTPAHCTBE bubmorexa HOK
Ay TP poctp https://m.edso0.ru/2935a9a0
17 [TapaienbHOCTB IIOCKOCTEN: bubnnoreka [JOK
rapajieabHble IIJIOCKOCTH https://m.edso00.ru/2e18f255
18 CaoiicTBa napamienabHbIX MIIOCKOCTEN bubnnorexa [JOK



https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
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https://m.edsoo0.ru/e504d656

19 [Ipocreiimme npocTpaHCTBEHHBIE PUTYPHI HA bubmumoreka [IOK

IJIOCKOCTH: TETPAdIp, KyO, mapajieenure/I https://m.edso00.ru/4a28dc02
. bubmumoreka [IOK
20 Hoetpoene cedermii https://m.edsogru/1d434d0f
. bubmumorexa [IOK

21 Hoctpoertue cedernit https://m.edsoil.ru/e026fe5d
KonTponbnas padota no teme KontposiabHas

99 pabota Nel "IIpsiMble U MIIOCKOCTH B bubnnorexa [HOK
npoctpaHctie. [lapaienbHOCTh TPSAMBIX U https://m.edsoo.ru/9a0a%e56
mIockocTein"”

93 [lepneHUKyYISAPHOCTD NPSIMOM U IUIOCKOCTH: bubnnorexa [HOK
NIEPIEHIUKYISIPHBIE TIPSIMBIE B IIPOCTPAHCTBE https://m.edsoo.ru/b19f6asd

24 [IpsimMble mapanienbHbie U bubnnoreka [JOK
MEPIEHANKYISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95

o5 [IpsiMble mapainienbHble U bubnnorexka [JOK
MEPIIEHAUKYIISIPHBIE K INIOCKOCTH https://m.edso0.ru/ba545966

26 [Ipu3Hak nepneHauKyJIIpHOCTH IPSIMOU U bubnnorexka [JOK
IJI0OCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak NepneHMKyJIIpHOCTH MIPSIMON U bubnuoreka [IOK
IJIOCKOCTH https://m.eds00.ru/79165d15

28 TeopeMa 0 npsAMoOU NepHeH JUKYIISAPHON bubnnoreka [JOK
IJI0CKOCTH https://m.eds00.ru/635c¢5087

29 Teopema o npsMoil neprneHAUKYIIPHON bubmuorexa [IOK
IJIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsAMOil NepHEHAUKYIIPHON bubnuorexa [IOK
IIJIOCKOCTH https://m.edso00.ru/7d18834b

31 [lepneHIMKyNp U HAKIIOHHBIE: PACCTOSTHUE bub6nuorexa [IOK



https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b

OT TOYKHU 0 IIIIOCKOCTH, PACCTOSAHUEC OT
pr[MOﬁ J0 IINIOCKOCTH

https://m.edso0.ru/33c477d3

[lepnenuKymsip U HaKJIOHHBIE: PACCTOSIHUE

bu6mmoreka [IOK

32
oT TO‘-IIfI/I J10 IIJIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/66fefadd
IPSIMOM 710 IIJIOCKOCTH
[lepnieHIuKyNsp M HAKIOHHBIE: PACCTOSTHUE
33 oT iormi Oyl'IJ'II())CKOCTI/I aCCTOSII)HI/Ie oT bubmmorexa [JOK
. A P https://m.edsoo.ru/asb7b8e3
MPSIMOM 710 IJIIOCKOCTH
[lepieHIuKyNSp M HAKIOHHBIE: PACCTOSTHUE
34 oT iOHKIi OyHJIl(:))CKOCTI/I aCCTO}I;)HI/Ie oT bubmmorexa LOK
. a P https://m.edsoo.ru/dbee22bc
MPSIMOM 710 TIOCKOCTH
35 VYTIiabl B IPOCTPAHCTBE: YTOJI MEXAY MPAMOM bubnuorexa [JOK
U IJIOCKOCTBIO https://m.edso00.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, JMHEHHBIA yroi bubnuoreka [IOK
JBYTPAHHOI'O yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yIroJl, JMHEHHBIA Yroi bubnnorexka [JOK
JBYTPAHHOI'O yria https://m.edsoo.ru/c7c777ed
38 [lepneHMKyYISPHOCTD IJIOCKOCTEM: TPU3HAK bubnnoreka [JOK
MEePIEHANKYISIPHOCTH JBYX MIIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 [lepneHIUKYISIPHOCTD MJIOCKOCTEMN: IPU3HAK bubnuoreka [IOK
MEPIEHANKYISIPHOCTH JBYX MIIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 IlepnieH IUKYIAPHOCTD IIJIOCKOCTEM: IPU3HAK bubnnorexka [JOK
MEPIIEHAUKYISAPHOCTH JBYX IIIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema 0 TpEX MepreHANKYIIpax bubmmorexa [TOK
P P PHERIHIY AP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX NMepreHANKYIIpax bubmmorexa [OK
P P UMD https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx nepneHAUKYIsIpax bu6nuoreka [IOK



https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
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https://m.edsoo.ru/c7c777ed
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KonrponsHas pabora mo remam
Kontposbnas pabora No2.

https://m.eds00.ru/9f246736

44 "[lepreH UK YJISIPHOCTb OPSIMBIX U buGnnorexa LIOK
PHEHATEYBID P https://m.eds00.ru/5b971ef3
rwiockocTeil" u "YTIbl MeXIY IPSIMBIMU U
mIockocTsImMu"
[TonsiTie MHOTOrpaHHUKA, OCHOBHBIE
45 3JIEMEHTHI MHOTOI'PaHHUKA, BBITYKJIbIE U bubnmoreka [JOK
HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA https://m.edso0.ru/2d24e873
MHOTOTpaHHHUKA
[Ipusma: n-yronpHast mpu3Ma; rpaHu U
46 OCHOBAaHHMS IPU3MBI; IIPsIMas U HAKJIOHHAS bubnuorexa [JOK
MIPU3MBI; OOKOBAs U MOJIHASI TOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI
47 [Tapannenenumnen, npaMOyroJIbHBIN bubnuorexa [JOK
MapajuiesenuIiel U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: N-yronbHas nupamuaa, TpaHu v
48 OCHOBaHHME MUPAMHUJIBI; OOKOBAs U TIOJIHAS bu6mmoreka [JOK
MMOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U https://m.edsoo.ru/fblcd0a5
yCeu€HHas nupaMuaa
[IpaBuiIbHBIE MHOTOTPAHHUKU: TTOHSITHE
MPaBIJIBHOTO MHOTOTPAHHUKA; TPaBUIIbHAS
49 MpU3Ma U MpaBWIbHAS MTUPAMU/IA; bubmmorexa [JOK
P P P ’ https://m.eds00.ru/074c8865
MpaBUJIbHAS TPEYTOJIbHAS TUPAMHU/IA U
MIpaBWIbHBIN TeTpa’ip; KyO
[IpencraBienne o MpaBUIBHBIX
50 MHOTOTPaHHHUKAX: OKTadAp, AOACKA P U bubmmorexa [JOK
P ' P P https://m.edsoo.ru/a0fddsbf
MKOCadIP.
51 CumMMeTpus B MPOCTPAHCTBE: CUMMETPUS bubnmnoreka [JOK



https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
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OTHOCHUTCIIBHO TOYKH, HpSIMOfI, IIJIOCKOCTH.
OEeMEHTHI CUMMCTpPUHU B ITUpaMUJax,
napajiiCCnuicaax, rmpaBUJIbHbIX
MHOI'OI'paHHHUKax

https://m.edsoo.ru/b9e777d9

Brrunciaenue 31eMEHTOB MHOTI'OI'paHHUKOB:

bubmuoreka [JOK

52
pEOpa, muaroHa u, yribl https://m.edsoo.ru/6cdbecef
[Tnomaas 60KOBOI MOBEPXHOCTH M MOTHOM
53 MMOBEPXHOCTHU MPSMOM TTPU3MBI, TIIOIIA/Ib bubnnoreka [JOK
OCHOBaHUH, TeopeMa 0 OOKOBOU https://m.edsoo.ru/37d84157
MMOBEPXHOCTHU MPSMOU TIPU3MBI
[Tnomaae 60KOBOM MOBEPXHOCTH H
54 MMOBEPXHOCTHU MPABUILHON MUPAMHMIBI, bubmuorexa [JOK
TeopeMa O IIOMIA N OOKOBOM MOBEPXHOCTH https://m.eds00.ru/5603e30b
YCEUEHHOW MUPAMUbI
55 Kontposbnas padota mo teme KonTposbHas bubmuorexa [JOK
pabota Ne3 o reme "MHororpaHHukH" https://m.edsoo.ru/a95f5c04
N bubnuoteka [JOK
56 IT
onsTe 00 0Gbeme https://m.edso0.ru/7ad0020b
N bubmuorexa [JOK
57
O0bEM mupamie! https://m.eds00.ru/235171b3
N bubmuorexa [JOK
58 OObEM npavi b https://m.edsoo.ru/f47dfefd
. bubmuorexa [JOK
59 OObEm npavi b https://m.eds00.ru/79¢10312
" bubnuorexa [JOK
60 06
DEM ITHpANMUIEL https://m.edsoo.ru/2faadc3f
61 OOBEM TTPU3MBI bubmmorexa [TOK

https://m.eds00.ru/79853608



https://m.edsoo.ru/b9e777d9
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https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608

bubmuorexa [JOK

62 OOBEM mpH3MEL 1 https://m.edsoo.ru/1e053890
. bu6mmoreka [IOK
63 00 1
HEM TIPHIMBT https://m.edsoo.ru/482d3f51
Kontponbnas padota mo teme KonTposbHas
64 abora Ned o reme "OOBEMBI 1 Bubmorexa ITOK
P N " https://m.edso00.ru/28a6573c
MHOT'OTPaHHUKOB
[ToBTOpEeHME, 0600IIEHNE CHCTEMATH3AIIHS
65 sgaHuii. [loctpoeHue ceyeHunii B 1 bubmmorexa LHOK
’ P https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
[ToBTOpEeHME, 0000IIEHNE CHCTEMATH3AIIHS
3HaHUU. BplUKCIIEHNE PACCTOSHUM: MEXAY
66 BYMS TOYKaMHU, OT TOYKHU JO IIPSAMOH, OT 1 bubmmorexa LHOK
ABY ’ A0 TP ’ https://m.edsoo.ru/f7792ba9
TOYKH JI0 TIIOCKOCTH, MEX]TY
CKPEITUBAIOIIUMHUCS TPSIMBIMU
bu6mmoreka [IOK
67 HroroBas konTponbHas padora 1 https://m.edso0.ru/b9146bc0
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS
3HaHWi. Beruncienue yrios: Mex
68 CKPELINBAIOIINMUCSI HYZMLIMI/I Mfﬁ}: 1 bubmmorexa HOK
P mv B P ’ o https://m.eds00.ru/56765e8b
MPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX YTIIOB,
YTJI0B MEXAY TUIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/1e053890
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11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie IIpakTuueckue
n/n Bceero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcbl
Cdepa u map: ueHTp, paauyc,

1 naMeTp; TIOMAb TOBEPXHOCTH 1 bubmorexa LOK
A P, WiomaA P https://m.edsoo.ru/0341bc2b
cepsl
Bsaumnoe pacnonoxenue chepsl U

bubnunoreka LIOK
2 IJIOCKOCTH; KacaTellbHas MI0CKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; momanb chepbl

3 N3o6paxenue chepsl, mapa Ha 1 bubmmorexa [JOK
mockocT. CedeHus mapa https://m.edsoo.ru/bc15f7f2
[unuaapudeckast MOBEPXHOCTD,

4 oOpa3zyromue MUINHIPHIECKOM 1 bubnnorexa [JOK
ITOBEPXHOCTHU, OCh LIWJIMHIPUYECKON https://m.eds00.ru/6054b8c1l
MMOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas

5 MMOBEPXHOCTh, 00pa3yroiias u oCh; 1 bubnmnorexa [JOK
IUIOIIA s OOKOBOM M IIOJHOM https://m.edso0.ru/188f6216
MMOBEPXHOCTH
N3o06paxkenne nunuHApa Ha
IUIOCKOCTH. Pa3BépTka nunuHapa.

6 CeueHns nuIMH pa (rmocxocnio 1 bubmmorexa LIOK

H N P ’ https://m.edso00.ru/016e25eb
napauieIbHON WIN
MEPIICHIUKYIIIPHOW OCH IHJIUH/IPA)
bubnmnorexa [JOK
7 Konnueckas noBEpXHOCTB, 1 1

https://m.edso0.ru/c94ba09b
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oOpa3yromnue KOHUIeCKOn
MOBEPXHOCTHU, OCh U BEPIIUHA
KOHUYECKOH TTOBEPXHOCTH

Konyc: ocHOBaHue U BepIIKHA,

8 obpa3 ast U OCh; TUIOIIAb bubmmorexa LIOK
PasyIot b, THIOTAR https://m.edso0.ru/897dd3b2
OOKOBOI ¥ MMOJIHON TOBEPXHOCTH
VY ceu€HHBII KOHYC: 00pa3yIolne U
9 BBICOTA; OCHOBa}i]I/ISI 51 goxifaﬁ bubnnorexa HOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTh
N3o06paxenne koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.
CeueHus KoHYyca (IIOCKOCTBIO, bubnuoreka [IOK

10 .

MapajieIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, TPOXO/ISIIIEH Yepe3
BEPIINHY)

1 KoMmb6unanus ten BpaiieHus u bu6nmorexa LIOK
MHOTOI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpasHuk, ONUCaHHbINA OKOJIO

12 cdepsl; cdepa, BIMcaHHAS B bubmuoreka [IOK
MHOT'OTPaHHUK UJIU B TEJO https://m.eds00.ru/0b136158
BpallIeHUS

13 [Tonsitue 06 06BéMe. OCHOBHBIC bu6mmoreka IIOK
CBOICTBAa 00BLEMOB TEI https://m.edsoo.ru/26a03fb7

" bubnuotexa [JOK
14 06
HEM HHJIHHIPA, KOHYCa https://m.edso00.ru/5513d87b
but6mmorekxa [IOK
15 O0nBé
1EM wapa u momas chepst https://m.edsoo.ru/d189bde2
b K
16 [Tomo6HbIE Tena B MPOCTPAHCTBE. nommorexa [O

https://m.edso0.ru/810cfleb
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CoOOTHONICHUS MEX/TY TUIOIASIMU
MOBEPXHOCTEH, 00BEMAMHU
MOIOOHBIX Te

KonrponsHas pabora mo remam

bubnunoreka LIOK
17 K ol "T
OTP Omﬂ;laﬂ "p abora N "ena https://m.edso00.ru/4a33a8ab
BpamieHus" u "O0beMbI TEI
18 BexkTtop Ha mimockocTH U B bubnmnoreka HOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Ciio)eHne ¥ BBIYMTaHUE BEKTOPOB bubmorexa HOK
P https://m.edsoo.ru/23f4f089
20 YMHOXEHHE BEKTOpa Ha YHCIIO bubmmorexa [JOK
P https://m.edsoo.ru/dee379eb
Paznoxenune BekTopa 1o Tpém
21 HEKOMILIAaHAPHBIM BEKTOpam bubmmorexa [JOK
P paM. https://m.edsoo.ru/a28fd74e
[IpaBuio nmapamnenenumnena
Pemrenue 3amau, cBA3aHHBIX €
22 MPUMEHEHUEM TTPaBUJI JEHCTBUH C brbmmorexa [JOK
P P s https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopauaaTtHO-BEKTOPHBINA METO
23 m HpﬂemeHI/H/I reOMef MYECKHUX brbmmorexa LIOK
PH P P https://m.edsoo.ru/d3alfe30
3a1a4
[IpssMmoyronbHas cucrema
24 KOOPJMHAT B IPOCTPAHCTBE. bubmmnoreka HOK
Koopaunats! BekTopa. IIpocreiimue https://m.edsoo.ru/48db7058
3a/1a4yd B KOOpAMHATaX
o5 VYroa Mexay BEeKTOpaMH. bubmmoreka [JOK
CkanspHOe MPOU3BEICHNE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruncnenue yrioB MexIy bubmuoteka [IOK
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MMPpsAMBIMHA U INIOCKOCTAMHA

https://m.edsoo.ru/8efbe78e

KontponpHas paboTa mo teme
KonrtponsHas padora Ne2 o reme

bub6nmoreka [IOK

21 "BekTopbl 1 KOOPAUHATHI B https://m.edsoo.ru/77c22fc5
npocrpaHcrae”
IToBTOpEeHME, 0000IIEHNE U

28 cucTeMaru3anus 3HaHui. OCHOBHBIC bubmuorexa [IOK
¢burypsl, hakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHAMETPUH
[ToBTOpEeHME, 0000IIEHNE 1

29 cucrtemaTusanus 3Hanuii. OCHOBHBIE bubnuoreka [{OK
burypsl, pakThl, TCOPEMBI Kypca https://m.eds00.ru/078cd184
TUTAHAMETPUH
IToBTOpEeHME, 0000IIEHNE 1

30 cucTeMaTu3alus 3HaHui. 3agauun bubmuoreka [IOK
IJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
peuieHus
[ToBTOpeHue, 06001IeHNE 1

31 CHUCTEMAaTH3alysl 3HaHUH. 3a1a4u bubnmnoreka HOK
IUIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
peuieHus
[ToBTOpenue, 06o0IIEeHNE U

39 cucreMaru3anus 3HaHuii. OCHOBHBIE bubmmnoreka HOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUU

but6mmorekxa [IOK
33 Hrorosas konTposkKas pabota https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, 0600mEeHNE U but6mmoreka [IOK

CHCTeMaTHu3alus 3HaHu!

https://m.edsoo.ru/f465d10e
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OBIIEE KOJIMYECTBO YACOB 110
I[TPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IVI1 YYHEHUKA
» MaremaTuka: anredpa 1 Hadajaa MaTeMaTH4ECKOrO aHaJIA3a, FEOMETPHSL.

I'eomerpus, 10-11 kmaccel/ Atanacsa JI.C., byry3os B.®., Kanomues C.b. u
ap., AxkimonepHoe obmiectBo «M3garenscTBo «IIpocBemieHmes

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://m.edsoo.ru/
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