MMHUCTEPCTBO MPOCBEILEHUSI POCCUCKOI ®EJIEPALIUU

MuHHCTEpPCTBO 00PA30BAHUS U HAYKHU AJITACKOI0 Kpasi

KomuTter mo o6pazoBanuio ropoga bapnayia

MBOY "COII Ne102"

PACCMOTPEHO COTI'JTJACOBAHO YTBEPXJIEHO
PykxoBogurens MO ITencoser Jupexrop
Kopnesa C.I'. [ykaxxure ®UO] Hosocenosa T.K.
[Homep npukasa] ot «22» 08 [Homep mpukaza] ot «22» 08 [Homep mpukasa] ot «28» 08
2024 r. 2024 r. 2024 r.
ﬂOKYMEHTﬂOﬂﬂMCAH
ONEKTPOHHOW NMNOANNCHIO
Bnanenew; HOBOGENOBA TATLAHA KOHCTALTAHOBHA
ﬂgnge:;rtneH: € 09.08.2023 no 01.11.2024
PABOYAS ITPOIT'PAMMA

(ID 4239802)

yueOHoro npeamera «I'eomerpusi. ba3oBblii ypoBeHb»

mutst ooyuarommuxcs 10-11 kmaccos



Bbapuaya 2024-2025



HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma yueOHoro Kypca «I'eomeTpusi» 6a30BOro ypoBHs s
oOyuarommmxcst 10 —11 knaccoB paspabortaHa Ha ocHoBe DenepanbHOrO
rOCy/IapCTBEHHOrO0  00pa3oBaTeNbHOTO  CTaHJapTa  CpPEAHEro  0OIIero
o0pa3oBaHus, C YUETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUMN, MPEIBSIBIIEMbIX
K MaTeMaTU4eCcKOMYy OOpa30BaHUIO, U TPATUIUNA POCCUUCKOrO0 0Opa3oBaHMS.
Peanuzanus MIPOTrpamMMBI obecreunBaeT OBJIAJICHUE KJIFOUEBBIMU
KOMITETEHLIMSIMH, COCTABIISIOIIMMH OCHOBY JIJISI CAMOPAa3BUTHSI U HEPEPBIBHOTO
oOpa3oBaHus, LEJIOCTHOCTh OOLIEKYIbTYPHOTO, JUYHOCTHOTO U
MO3HABATEJIbHOTO PAa3BUTHSI IMYHOCTH 00YYarOIIUXCS.

HEJU U3YUYEHUA YYEBHOI'O KYPCA

BaxxHocth yueOHOro Kypca T€OMETpUM Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHusi 00YCIIOBI€HA MPAKTHUUECKON 3HAYUMOCTBIO METANpPEIMETHBIX U
MPEIMETHBIX PE3yJIbTAaTOB OOYUYCHHS] T€OMETPUN B HAIIPABJICHUU JTUYHOCTHOTO
pa3BuTus oOyvarommxcs, (GopMUpPOBaHMS (PYHKIIMOHAIBHOW MaTeMaTH4eCKOU
IPaMOTHOCTH, HW3Y4YEHMsI Jpyrux Y4yeOHbIX AucuMIUIMH. Pa3Butne y
00ydaromuxcsi MPaBWIBHBIX MPEACTABICHUH O CYIIHOCTH W TMPOUCXOKICHUHU
r€OMETPUUYECKUX aOCTPaKIMi, COOTHOIICHWH PpEAThbHOTO W HJCaJIBHOTO,
XapakTepe OTPAKEHUS MATEMAaTUYECKOW HAYKOM SBICHHM M IPOLIECCOB
peaJIbHOTO MHpa, MECT€ T€OMETPUH B CUCTEME HAYK U POJM MaTeMaTH4YE€CKOIrO
MOJICIMPOBAaHUSI B HAy4YHOM TIO3HAHMM M B TPAKTHKE CHOCOOCTBYET
(GOpMUPOBAHNIO HAYYHOTO MHPOBO33PEHUS YYAIUXCS, a TakKe KadecTB
MBIIIICHHS], HEOOXOIUMBIX /ISl /IallTAllii B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBAsSETCS OAHUM U3 0A30BBIX MPEIMETOB Ha YPOBHE CPEIHETrO
oOmiero o0pa3oBaHMs, TaK Kak OOECIeuYMBAeT BO3MOXKHOCTh H3YYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHON HANpPaBICHHOCTH, TaK U TyMaHUTapHOM.

Jlormdeckoe MeIUieHHE, GOPMUPYEMOe TPHU M3YyUYEHUH OOYyJaroIIMMHUCS
NOHATUWHBIX OCHOB TEOMETPUM W TOCTPOSCHUH [EMOYKH JIOTHUYECKHUX
YTBEPKICHUM B XOJIe PEIICHUS T€OMETPUUYECKUX 3ajlady, YMEHHE BbIIBUraTh U
OTIpOBepraTh TMIIOTE3bl HETIOCPEICTBEHHO HMCIOIb3YIOTCS NPU PELICHUU 3334
€CTECTBEHHO-HAYYHOTO ITUKJIA, B YACTHOCTH U3 Kypca (PU3HUKH.

YMeHue OpUeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb
BO BCEX 00JaCTSIX NEATEIHHOCTH YeloBeka. OpueHTalHs YeJI0BeKa BO BpEMEHHU
U MPOCTPAHCTBE — HEOOXOIAMMOE YCIOBHE €r0 COIMAIBLHOTO OBbITHS, (opma
OTpPaXEHUS OKPY’KAIOLIETO MHUPA, YCIOBUE YCIEHIHOTO MO3HAHUS M aKTUBHOTO



npeoOpa3oBaHus JEHCTBUTENBHOCTH. OnepupoBaHHe MNPOCTPAHCTBEHHBIMU
oOpa3aMu OOBEIUHSET pazHble BHUIbI Y4eOHOM W TPYAOBOHM NEATEIHHOCTH,
ABJISIETCSI OJHUM M3 MPO(ECCUOHATBHO BaXKHBIX KauyeCTB, MOJITOMY aKTyajbHa
3aaya (OPMUPOBAHUS Yy OOYYAIOIIUXCS MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUAHOCTH OOpPA3HOTO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON AESITEIbHOCTH M0 MHOTUM HaIPaBIICHUSM.
Ilens ocBoeHust mporpaMmmbl yueOHOTO Kypca «['eomerpusi» Ha 0a30BOM
ypoBHE 00yuyeHUsi — 0011e00pa3oBaTeIbHOE W OOIIEKYJIbTYPHOE pa3BUTHUE
oOyyarommxcst 4yepe3 0O0ecleueHHe BO3MOXKHOCTH  NPUOOPETEHHS |
WCMOJIb30BaHUS CUCTEMATUYECKUX TEOMETPUYECKUX 3HAHUM W JIEUCTBUM,
CHEIU(PUIHBIX  TEOMETPUH, BO3MOKHOCTH  YCHEIIHOTO  TMPOJOJDKEHUS
oOpa3oBaHMsl 1O CIEUUATBHOCTSM, HE CBS3aHHBIM C  M[PUKIATHBIM
UCIOJIb30BaHUEM T€OMETPHUHU.
[Iporpamma 1o reoMerpuum Ha 0a30BOM YpPOBHE MpeIHAa3HA4YEHA ISl
OoOydJaromuxcsi CpeAHEeW IIKONbI, HE HCIBITHIBABIINX  3HAYUTEIHHBIX
3aTpyAHEHU Ha YpPOBHE OCHOBHOTO 00mIiero oOpasoBaHus. Takum o0pazom,
oOyuJaromuecsi Ha 0a30BOM YPOBHE JIOJKHBI OCBOUTH OOIIME MAaTeMaTUYECKUE
YMEHHUsI, CBA3aHHbBIE CO CHEUU(PUKON TeOMETPUU U HEOOXOAUMBIE JUIsl dKU3HU B
COBpeMEHHOM obuiecTBe. Kpome 3TOro, OHM HMMEIOT BO3MOXHOCTb H3yYHTh
reoMeTpuio 0oJiee rIyO0KO, €CIM B JTaJIbHEHIIIEM BO3ZHUKHET HEOOXOIMMOCTh B
reOMETPUUYECKUX 3HAHUSAX B MPO(ecCHOHATbHOM e TeNbHOCTH.
JlocTuKeHHe L€ OCBOEHHUS IMPOrpaMMbl OOECHEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. llpuopureTHplMM 3a7adyaMM OCBOGHHMS Kypca
«I"eomeTpum» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBJsSItOTCS:
e (opMmHpoBaHHE MPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOMU
KYJBTYpPbl U OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOLUIUM MHPOM,;

e (opMupoBaHue MpeACTaBICHUS O MHOTOIPAHHUKAX W TeJlaxX BPAIllCHUS
KaKk O BaXHEUIIMX MAaTeMaTHYECKHMX MOMACIAX, ITO3BOJISIONINX
OTIHCHIBATh M U3y4YaTh Pa3HbIC SIBICHUS OKPYKAIOIIETO MHUPA,;

e (dopmupoBaHHE yMEHHS pacro3HaBaTh Ha YEpPTEKaX, MOACIAX H B

peaTbHOM MHPE MHOTOTPAHHUKH M TeJla BPAIICHUS;

e OBJAJCHUE METOJAAMH pEIICHHWs 3aJad Ha TOCTPOCHHS  Ha

N300paKEHUSX TPOCTPAHCTBEHHBIX QUTYD;
e (dopmHupoBaHHE YMEHHs OMNEPUPOBATH OCHOBHBIMH TOHATHSAMH O
MHOTOTPAHHHUKAX ¥ TeJIaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBIAJICHUE AQJITOPUTMAMM PEIICHWS] OCHOBHBIX THUIIOB  3ajady;

dbopMHupoBaHWEe YMEHHS TPOBOJUTH HECJOXKHBIE JIOKa3aTelIbHbBIE



pPacCy’XJIeHHs B XOJ€ PELICHUS CTEPEOMETPUUYECKUX 3aJad M 3a7ad C
MIPAKTUYECKUM COJEPIKAHHUEM;

e pa3BUTHE  UHTCIUIEKTYaJbHbIX M  TBOPYECKUX  CIHOCOOHOCTEM
oOyyJaroumxcsi, I03HAaBaTEJIbHOW aKTUBHOCTHU, HCCIEI0BATEIBCKUX
YMEHUI, KpUTUIHOCTH MBIIUICHHUS;

e (QopmupoBanue  QyHKIMOHATHHOW  TPAMOTHOCTH,  PEICBAHTHOM
F€OMETPUU: YMEHHE paClO3HaBATh IMPOSIBICHUS TIE€OMETPUUECKUX
NOHATUH, OOBEKTOB MU 3aKOHOMEPHOCTEH B pEalbHBIX >KU3HEHHBIX
CUTYAIMSIX U MPU U3YYCHUH JPYTUX YU4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEH, (POpMYJIMpOBaTh WX Ha S3bIKE
F€OMETPUM M CO3/1aBaTh TIE€OMETPUYECKUE MOJEIH, MPUMEHATH
OCBOCHHBII T€OMETPUYECKMH ammapar Uil pPELICHHUs IPaKTHUKO-
OpPHMEHTHPOBAHHBIX  3aJa4, MHTEPIPETUPOBATH U  OLICHUBATH
MOJIyYEHHBIE PE3YJIbTATHI.

OTAMYUTENHEHON 0COOCHHOCTBIO TPOrPAMMBI SIBJISIETCS BKIIFOUEHHUE B KypC
CTEPEOMETPUU B HayaJle €ro M3y4YeHWs 3aJad, pEIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO NO3HAHM, U ONpeAeNEHHBIM 00pa30oM opraHu3zoBaHHas paboTa
HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTMUYECKOIO M MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE UHTYUTHBHBIX MPOLIECCOB, MOTUBHPYET
K JAJIBHEUIIEMY U3YUYEHUIO MIPEIMETA.

[Ipennourenue otaaércs HArJIAIHO-KOHCTPYKTHUBHOMY METO/ly OOy4YeHMUs,
TO €CTh TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH
OPEIMETHO-IIPAKTUYECKON  JEATEIBbHOCTH. Pa3BUTHME  NPOCTPaHCTBEHHBIX
MPEJICTABIICHUN Y YyYalllUXCS B KypCE€ CTEPEOMETPUU MPOBOJUTCA 3a CYUET
pelieHusl 3ajJady Ha CO3JaHue€ NPOCTPAHCTBEHHBIX O0pa3oB W 3aJay Ha
OIepUpPOBaHUE MPOCTPAHCTBEHHBIMU 0Opazamu. CoznaHue o6pas3a MpOBOIUTCS
C OMOPOH Ha HAIJISAHOCTh, @ ONIEPUPOBAHHE 00PA30M — B YCIOBHUSIX OTBJICUCHUS
OT HArJISIAHOCTH, MBICIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COJEPKAHMSL.

OcHoBHBIE copepkareiabHble JuHUM Kypca «l'eomerpum» B 10-11
kjaccax: «MHororpanHukmny, «IIpsiMbie U MIIOCKOCTH B POCTpaHCTBE», «Tena
BpalieHus», «BeKToppl M KOOpAMHATBl B IpocTpaHcTBe». {dopmupoBanue
JIOTUYECKUX YMEHUU pacCIpeNesieTCs] HE TOJbKO 10 COAEP/KATEIbHBIM JTUHUSAM,
HO U 10 rojaM oOy4YeHHUs Ha YPOBHE CpeHEro o0Iero oopa3oBaHusl.

Coneprxanue o0pa3oBaHMsI, COOTBETCTBYIOIIECE MPEAMETHBIM PE3yJIbTaTaM
ocBOeHHUsl palouell MporpaMMmbl, paclpeneiaCHHbIM [0 ToAaM OO0y4YeHus,
CTPYKTYpUPOBAaHO TakKUM O00pa3oM, 4YTOOBI OBJIAJCHHE TE€OMETPUUECKUMU
MOHATUSIMU M HABBIKAMH OCYLIECTBIISUIOCH ITOCIIEN0BATENBHO U MTOCTYNATENBHO,
C coONIofieHHEM TMPUHIMUIIA TMPEEeMCTBEHHOCTH, YTOObl HOBBIE 3HAHMS



BKJIIOYAJIUCh B OOLIYyI0O CHUCTEMY TIE€OMETPHYECKUX  IPEACTaBICHUI

o0ydJaronmmxcsi, pacmupsis u yriayossas e€, o0pa3ysl MpOYHbIE MHOKECTBEHHBIC
CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuyenue reomerpun orBoaurcs 2 yaca B Henemo B 10 kiracce u 1 yac
B Hemento B 11 kitacce, Bcero 3a aBa roga o0ydenus - 102 yueOHBIX Jaca.



COILEPKAHHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mnOpsmMas, IJIOCKOCTb,
npocTpaHcTBO. IloHsATHE 00 aKCMOMATUYECKOM TMOCTPOCHHH CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3auMHOe pacronokeHne MpsAMBIX B MPOCTPAHCTBE: NEPECEKAIOUIUECH,
napajielibHble M CKpelluBaromuecss npsmele. [lapaiienbHOCTh TPSMBIX H
IJIOCKOCTEM B IPOCTPAHCTBE: IMMAPAJUICIBHBIE IMPAMBIE B IIPOCTPAHCTBE;
MApAIUIEIBHOCTD TPEX MPSAMBIX; MAPAIITIEIbHOCTh MPSIMON U TNIOCKOCTHU. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YTOJ MEXAYy NPSMBIMU B TPOCTPAHCTBE.
[TapajuieIbHOCTP  IUIOCKOCTEW:  IMapajUlelbHbIE  IUIOCKOCTH;  CBOMCTBA
napaJyieNibHbIX IIockocTei. Ilpocreliue mMNpocTpaHCTBEHHBbIE (QUTYPHI Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, napajuiesenune; ToOCTPOCHHE CEUCHUHN.

[TepneH UKy ISIPHOCTD NPSIMOW U TIJIOCKOCTH: NMEPHEHANUKYISIPHBIE TPSAMBIE
B MPOCTPAHCTBE, MPSIMBIE MAPaAJIEIbHbIE U MEPICHAUKYIISIPHBIE K IJIOCKOCTH,
IIPU3HAK TEPHEHAUKYISIPHOCTH IIPSAMOM U IUIOCKOCTH, TEOpeMa O MPSAMOU
NEPIEHAUKYJISIPHOMN IUIOCKOCTU. YTJIbl B IPOCTPAHCTBE: YIOJI MEXAY MPSAMOUN U
IJIOCKOCTBIO; JABYIPaHHBIA yIrOJI, JMUHEWHBIA Yrojd JABYIPAaHHOIO yrIJa.
[lepneHaukynsip W HAKIOHHBIC: PACCTOSIHUE OT TOYKH JIO0 IIJIOCKOCTH,
paccTosiHMEe OT MPSIMOM JO TUIOCKOCTH, MPOEKIHUs (UTypbl Ha IIOCKOCTh.
[lepneHAUKYIAPHOCTh IUIOCKOCTEW: TIPU3HAK NEPIECHAUKYJSPHOCTH IBYX
IockocTer. Teopema 0 TpEX NEPIEHIUKYIAPAX.

MHOrorpaHHUKHU

[TonsiTME  MHOTOTpaHHUKA, OCHOBHBIE JJIEMEHTbl MHOTIOTPAHHUKA,
BBIITYKJIBIE W HEBBINYKIBIE MHOTOTPAHHUKHU; pPa3BEPTKA MHOTIOTPAHHUKA.
[Ipu3ma: n-yrompHass mnpu3Ma; TPaHU W OCHOBAHUSA NPU3MBI; MpsAMas U
HaKJIOHHAs  TPU3MbI; OOKOBasg W  TOJHAs  TMOBEPXHOCTh  IPHU3MBEI.
[Tapannenenunen, nOpsAMOYTOJbHBIA MapajJlelenNuIle] W €ro CBOMCTBA.
[Tupamuga: N-yrojibHas MUpaMujia, TPaHU U OCHOBaHUE MUPaMUJIbI; OOKOBas U
MOJIHAsl TOBEPXHOCTh IHUPAMUJbI; IMPAaBUJIbHAS W YCEUYEHHAs NUpaMuia.
DJeMEeHThl TpU3Mbl U nupamMuabl. [IpaBuibHbIE MHOTOTPAHHHUKU: TOHSATHE
MPaBUJILHOIO MHOTOTPAaHHUWKA; MpaBWJIbHASA MPU3MA W MPaBWIbHAS MUPaMUJIA;
npaBWIbHAs TPEYrojibHas MNHUpaMuia ¢ TNPaBWIBHBIM  TeTpadap; KyoO.
[IpencraBienne O MPABUIIBHBIX MHOTOTPAHHHMKAX: OKTa’Ap, MOJCKa’ap U
ukocasap. CeueHust IpU3Mbl U MUPAMUJIBI.



CummeTpust B MPOCTPAHCTBE: CUMMETPHUSI OTHOCHTEIIBHO TOYKH, IPSIMOM,
IJIOCKOCTH. ODJIEMEHThl CHMMETPUM B NUpamMyAax, HNapajUiesenunenax,
IPaBUJIbHBIX MHOTOI'PAaHHHKAX.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, AMArOHAIH, YIJIBIL.
[Inomans OOKOBOW MOBEPXHOCTH M IOJHOW IMOBEPXHOCTU MPSAMON TPHU3MBI,
IIOIIa/lb OCHOBaHUHM, TeopeMa O OOKOBOW MOBEPXHOCTU NPSIMON MPU3MBIL.
[Tnomans OOKOBOWM TMOBEPXHOCTH M TIOBEPXHOCTH MPAaBWIBHOM NHpaMUbI,
TeopeMa O IUIoNaAu yceuéHHoM mupamuabl. I[loHsarue o6 o0néme. OOBEM
UPaMHUAbI, IPU3MBI.

[TogoOHbie Tena B mpocTpaHcTBe. COOTHOWIEHHS MEXAY IUIOMIAASIMU
MOBEPXHOCTEH, 00BEMAMU MOJOOHBIX TEN.

11 KUIACC

Tesa Bpamenus

[Hunuuapuueckass  MOBEPXHOCTb,  OOpasylolue  IHJIAHIPUYECKOM
MMOBEPXHOCTH, OCh MHWJIWHIAPWYCCKOW TOBEPXHOCTH. I[uawHAp: OCHOBaHUS M
O0OKOBasi TOBEPXHOCThb, OOpasywmas U OCh;, IUIONMIaJb OOKOBOM M TMOJHOM
MTOBEPXHOCTH.

Konunueckast moBepxHOCTh, 00pa3ytonue KOHNYECKON MTOBEPXHOCTH, OCh U
BEpIIMHA KOHWYECKOW TOBEpXHOCTH. KOHYC: OCHOBaHWE W BEpIIMHA,
oOpasyronias U OChb; IUIONAAhr OOKOBOM W TOJHOM MOBEPXHOCTU. Y CEUEHHBIN
KOHYC: 00pa3yollKe U BLICOTA; OCHOBaHUS U OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, JuaMeTp; IJI0Malb MOBEPXHOCTH CHEpPHI.
B3aumHoe pacnosnoxxenue chepbl M IIIOCKOCTH; KacaTeldbHash IUIOCKOCTh K
cthepe; miomaas chepsl.

N3o0pakeHre Ten BpalleHWs Ha TUIOCKOCTH. Pa3BépTka muimuHapa |
KOHYcCa.

KoMmOuHanuu Ten BpamieHus ¢ MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMHCAaHHBIA OKOJIO cdepbl; cdhepa, BOUCAaHHAS B MHOTOTPAHHUK, WM TEJO
BpaICHHS.

[Tonsatue 06 oOnéme. OCHOBHBIE CBOMCTBA 00BEMOB Tenl. Teopema 00
00BEME TPSIMOYTOJILHOTO Tapajiesienunena u cieactsus u3 He€. OO0béM
UIMHApa, Konyca. O0BEM 1mapa u miomaasb chepsl.

[Tono6nsie Tena B mpocTpaHcTBEe. COOTHOIIEHUS MEXKIY IUIOMIAAsIMU
MOBEPXHOCTEHN, 00bEMaMu OJIOOHBIX TEJl.



CeueHnsa wwiMHApa (MApauiebHO U NEPHEHAMKYISIPHO OCH), CEYEHUs
KOHycCa (MapaJuleIbHOE OCHOBAHHIO U NPOXOIAIIEE Yepe3 BEPIUNHY), CEUCHUS
mapa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha miockocTM W B mpocTpaHcTBe. CIlI0)KEHHWE W BBIYMTAHHE
BEKTOPOB. YMHOXKXEHUE BEKTOpa Ha 4HCIIO. Pa3nokeHwe BeEKTOpa IO TPEM
HEKOMILIaHapHbBIM BekTopaMm. lIpaBwino mnapamuienenunena. Pemenue 3anad,
CBSA3aHHBIX C NPUMEHEHHMEM IIPAaBUJI JEUCTBUI ¢ BekTOpaMH. lIpsmoyrospHas
cucTeMa KoopauHAT B IpoctpaHcTBe. Koopaunatel Bekropa. I[Ipocreinme
3alayd B KOOpAMHATax. YToll MEXIAy BeKTopaMu. CKaIIpHOE IIPOU3BEIACHUE
BEKTOPOB. BpluncieHne yrioB MeXAy NOpSIMBIMA M IUIOCKOCTSIMM.
KoopnHaTHO-BEKTOPHBIA METO/ PU PELIEHUH T€OMETPUYECKUX 3a/1a4.



IHJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHS IPOTPaMMbl Y4EOHOTO TIIpeaMeTa
«MaremaTuka» XapaKTepUu3yrTCs:

I'pa:xxnanckoe BocnuTanue:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOW TO3HWIMK  OOYYaroIIerocss Kak
AKTUBHOT'O U OTBETCTBEHHOI'O 4WI€HA POCCUMCKOIO 00IEeCTBA, MPEACTaBICHUEM
0 MaTeMaTHYECKMX OCHOBaX (DYHKIIMOHUPOBAHUS PaA3IUYHBIX CTPYKTYD,
SIBJICHUM, TMPOIEAYyp TPakIaHCKOTO oOImiecTBa (BBIOOPHI, OIMPOCHI U TIp.),
YMEHHEM B3alMOJICCTBOBATH C COIIMATIbHBIMU UHCTUTYTaMU B COOTBETCTBUU C
uX (QYHKIUSIMHU U HA3HAUYCHHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTBIO  POCCHHCKOM  TpaXJTaHCKOW  HJIEHTUYHOCTH,
YBXKEHUS K MPOUIJIOMY M HACTOSIIIEMY POCCUHUCKON MaTeMaTHUKH, [IEHHOCTHBIM
OTHOUICHHEM K JOCTHXXEHUSIM POCCUHUCKHMX MAaTEMaTUKOB M POCCHMCKOU
MaTeMaTUYECKOW IIKOJbI, K HCIIOJIb30BAHUIO ATUX JOCTHKEHUU B APYrux
HayKax, TEXHOJIOTHSAX, chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA

OCO3HaHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, OSTUYECKOTO TOBEICHUS,
CBSI3aHHOTO C MPAaKTUYECKUM TPUMEHEHUEM JIOCTUKEHUM HAyKu W
NEATEIIbHOCThI0 YUE€HOr0; OCO3HAHUEM JIMYHOTO BKJaJa B IOCTPOCHHE
YCTOMYHBOTO Oy TyIIEro.

JcTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MUPY, BKJIIOYAsl ICTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad4, PEIICHU, pacCyXICHUN;
BOCIIPUUMYHUBOCTbIO K MaTEeMaTHYEeCKHMM acIleKTaM pa3jIuyHbIX BHJIOB
HCKYCCTBA.

du3uvecKoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHUS MPUMEHSITh MaTeMaTHYECKHE 3HaHHUS B
WHTEpecax 3/I0poBOro U 0Oe3omacHoro oOpasza KU3HHU, OTBETCTBEHHOTO
OTHOIIEHUSI K CBOEMY 3JI0POBBIO (370pOBOE MHUTaHUE, COATTAHCUPOBAHHBIM
PEXKUM 3aHITHI U OTIBIXA, PEryJsipHas pu3nyecKasi akTUBHOCTD); (PU3NYECKOTO
COBEPIIICHCTBOBAHUS, npu 3aHATHAX CIIOPTUBHO-03/I0POBUTEIHHOM
NEeATEIIbHOCTHIO.

TpynoBoe Bociutanue:



TOTOBHOCTBIO K TPYAY, OCOBHAHHEM LEHHOCTH TPYIOJIIOOMS; HHTEPECOM K
pa3nuuHbIM  cpepaM  TPO(ECCHOHATBHON  JIEATEIbHOCTH, CBSI3aHHBIM C
MaTEMaTUKOU U €€ MPUIIOKEHUSIMH, YMEHUEM COBEpILAaTh OCO3HAHHBIA BHIOOD
Oynymeir mpodeccur W peanr30BbIBaTH COOCTBEHHBIE KU3HEHHBIC ILJIAHBI,
TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTH4eCKOMy oOpa3oBaHHUIO U
caM000pa30BaHUIO0 HA MPOTSIKEHUH BCEH >KU3HM, TOTOBHOCTHIO K AKTHUBHOMY
YYaCcTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MaTEMATHYECKON HAIIPABICHHOCTH.

JKOJIOruYeCKoe BOCIMTAHHE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTMYECKON KYJIbTYphl, TOHUMAHUEM BIIUSHUS
COLIMAJIBHO-D)KOHOMHYECKUX  MPOLIECCOB HAa  COCTOSIHHME MPUPOJHOM H
COLIMAJIBHOM CpEeIbl, OCO3HAHMEM TIJIOOAIBHOIO XapaKTepa HKOJIOTHYECKUX
npo0sieM; OpUEHTalMel Ha MpPUMEHEHHE MaTeMAaTUYeCKUX 3HAHUM [7s
pelIeHus 3a1a4 B 00JIaCTU OKPY’KAIOLIEH Cpe/ibl, MIaHUPOBAHUS MOCTYIKOB U
OLICHKU X BO3MOKHBIX IMOCEACTBUI JJIs1 OKPYIKAIOIIEH CPEbl.

LleHHOCTH HAYYHOTO IO3HAHMS:

c(hOpMHPOBAHHOCTHIO MHUPOBO33pPEHU, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHs HAayKM U OOIIECTBEHHOM MpaKTHKH,
NOHMMaHUEM MaTEeMaTHYECKON HayKH Kak cepbl 4eJIOBEUECKOH AesITeNbHOCTH,
ATanoB €€ pa3BUTHUA U 3HAUMMOCTU JJIA PA3BUTHS LUUBUIM3ALMH; OBJIAJACHUEM
A3BIKOM MATEMaTUKH MU MAaTEeMaTHYE€CKOW KyJIbTYpOWl Kak CPEACTBOM MO3HAHUS
MUpa; TOTOBHOCTBIO OCYILUECTBJIATH IPOEKTHYIO M  HCCIEI0BATEIBCKYIO
NEeATENbHOCTh HHINBHIyaIbHO U B IPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIC pe3yabTaThl OCBOSHHUS MPOTPAMMBI yIeOHOTO TTpeaMeTa
«MaTteMaTHKa» XapaKTEPHU3YIOTCS OBJIAJCHUEM YHUBEPCATbHBIMH
NO3HABAMENbHBIMU  OCUCMBUAMY, VHUBEPCATbHOIMU — KOMMYHUKAMUBHBIMU
0elcCmeusMuU, YHUBEPCANbHbIMU Pe2YIIMUBHBIMU OeUCTNEUIMU.

1)  Vuueepcanvnvlie nosnasamenvmuvle Oelicmsus, — obecneuusarom
Gopmuposarue 0A306bIX KOSHUMUBHBIX NPOYeccos8 obyuarowuxcs (oceoeHue
Memo008  NO3HAHUSL  OKDYJHCAOuWleco  Mupa, NpuMeHeHue  JI02UYeCcKUX,
UCCIe008amenbCKux onepayutl, ymeHut pabomams ¢ ungopmayueti).

ba3oBble jornvyeckue qeMcTBUS:

e BBISBIATH u XapaKTEPHU30BaTh CYIIIECTBCHHBIC NIPU3HAKH

MaTEMaTHYECKUX OOBEKTOB, IOHITHI, OTHOIICHUH MEXIY TMOHATHSIMU;
dbopMyIMpoOBaThH OTIpeIeICHUS TTOHSTHIA;, yCTaHaBJIUBAThH



CYIIIECTBCHHBIN MPU3HAK KJIaCCU(DHUKAIIMN, OCHOBAHHS JJII 0000IIEeHUS
Y CpaBHEHUS, KpUTEPHUH MPOBOJAUMOTO AHAIIN3A;

BOCIIPUHUMATh, (OPMYIHpPOBATH W TPEOOPA3OBBIBATH CY>KICHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, €UHUYHbIC, YACTHBIE U OOIIUE;
YCJIOBHBIE;

BBISIBIIATH ~ MaT€MaTUYECKHE  3aKOHOMEPHOCTH, B3aUMOCBS3M H
OpOTUBOpEUMsl B (pakTax, JAHHBIX, HAOMIOACHUSX U YTBEPXKICHUSX;
npenjiaraTb ~ KpUTEPUU ISl BBIABJICHHMS  3aKOHOMEpPHOCTEH U
IIPOTUBOPECUHH;

JIeNaTh BBIBOJABI C MCIIOJB30BAHUEM 3aKOHOB JIOTHKHU, NE€TyKTUBHBIX U
MHYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKIIOUEHHI 10 aHAJIOTUU;
OPOBOJUTH  CAMOCTOSITEJIBHO  JOKA3aTelIbCTBA ~ MAaT€MAaTHYECKHUX
yTBEpXACHUA  (mpssMble W OT  NPOTHBHOIO),  BBICTPAUBATH
apryMeHTaluIo, OPUBOJAUTH  NPUMEPHl W KOHTPIPUMEDHI;
000CHOBBIBaTh COOCTBEHHBIE CYKJIEHUS U BBIBOJBL;

BBIOMPATh crOco0 pelieHusl y4eOHOM 3aJauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIEHUS, BbIOMpaATh HaumbOojee MNOAXOASAIUNA € Yy4ETOM
CaMOCTOATEIIBHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBare/bCKHe 1eiiCTBUS:

HCIOJB30BaTh  BOMPOCHl  KaK  MCCIAEAOBATEIbLCKUNH  MHCTPYMEHT
no3HaHus; GOPMYIUPOBATH BOMPOCH], (DUKCUPYIOIINUE MPOTHUBOPEUUE,
npo0iieMy, yCTaHaBIMBATh UCKOMOE U IaHHOE, (POPMHUPOBATH TUIIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIIHUI0, MHEHUE;

MPOBOAUTHL  CAaMOCTOSITEIbHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
o0beKTa, SBICHUS, IMPOIECCa, BBISBICHUIO 3aBUCHMOCTEH MEXKIY
00BEKTaMHU, SIBJICHUSIMU, TIPOIECCAMU;

caMoCTOsITeNIbHO  (OpPMYJIMPOBAaTH OO0OOIEHHS U  BBIBOJBI IO
pe3yibTaTaM MpPOBEAEHHOTO HAOJIOJEHUS, MCCIIEIOBAHUS, OLIEHUBATh
JIOCTOBEPHOCTH MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 000OIICHUI;
MIPOTHO3UPOBATh BO3MOKHOE PA3BUTHUE IMPOIECCA, a TAKKE BBIIBUTATh
MPENOJIOKEHUS O €TO Pa3BUTUU B HOBBIX YCIIOBHUSIX.

PabGora ¢ unpopmaumeii:

BBISIBJISITH Ae(UIIUTHI UH(GOPMAIUU, TaHHBIX, HEOOXOAUMBIX JIJIsSi OTBETA
Ha BOIIPOC U ISl PELICHHUS 3a/1a4H;

BBIOMpAaTh HMHPOPMAIUIO W3 HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
AHAJIM3UPOBATh, CHUCTEMATU3UPOBATH 151 WHTEPIPETUPOBATH
uH(GOPMAIUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABICHHUS,



CTPYKTYypUpOBaTh WHGOPMAIUIO, TPEACTABIATh €€ B Pa3IMYHBIX
(dopMax, WILTIOCTPUPOBATH TpapUIECKH;

OLICHUBATh  HAA&KHOCTh  MH(POpMALMU 1O  CaMOCTOSITENIbHO
c(hOpMyYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanvhvie KOMMYHUKAMUBHblE Oelicmeus, 0becneuusaiom
CcHOpMUPOBAHHOCMB COYUATLHBIX HABLIKOB 00OVUAIOUUXCAL.
Oo0menue:

BOCIIpUHUMATh U (POPMYJIUPOBATH CYXJIEHUS B COOTBETCTBUH C
YCIOBUSIMU M LENSAMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAKATh
CBOI0O TOYKY 3pE€HHS B YCTHbIX M NUCBMEHHBIX TEKCTax, JaBaTh
MOSICHEHUS TI0 XOJy PELICHHs 3a/1aud, KOMMEHTHUPOBATH MOJYYEHHBIN
pe3yibTarT;

B X0Ji¢ OOCYXJEeHMs 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYXAaeMOM
TEMBbI, IPOOJIEMBI, PelIaeMOi 3a7]a4uH, BHICKA3bIBaTh UJIEU, HALIEJICHHBIC
Ha TMOWUCK pPEUIEHMS; COIMOCTAaBISATh CBOM CYXICHHUS C CYKICHUSIMHU
IPYTUX YYaCTHUKOB JHAJIOTa, OOHApYXUBATh pa3IMYU€ U CXOACTBO
HO3UIMM; B KOPPEKTHOU (opMe (OopMyIUpOBaTh pa3HOIIACUSl, CBOU
BO3PaXXCHUS;

MPEACTABIATh  pE3yJbTaThl  pEUIEHUS  3aJayd, dSKCIEpPUMEHTa,
UCCJIEIOBaHMs, TMPOEKTa; CaMOCTOSATENbHO  BbBIOMpaTh  (dopmar
BBICTYIUIGHHS C Yy4€TOM 3a7ad [pe3eHTaluu U O0coOeHHOCTeH
ayJIUTOPHH.

CoTpyaHu4ecTBo:

3)

MOHUMAaTh M  UCIHOJIb30BaTh  IpPEUMYyIIecTBA KOMAaHJIHOH U
MHJUBUyaJIbHOM PaOOThl MpU PElIeHUH Y4eOHbIX 3a7ad; MPUHUMATh
Helb COBMECTHOM  JI€ATEJIbHOCTH, IUIAHUPOBAaTh  OPTraHU3ALUIO
COBMECTHON paloThl, pacHpenessiTb BuAbl pabOT, JOTrOBapUBATHCA,
o0CyXXJaTh TMpolecc U pe3yabTaT paboThl; 00001IaTh MHEHUS
HECKOJIbKUX JIFOJCH;
y4acTBOBaTh B TPYNINOBBIX (opmax paboTel (0OCykaeHus, OOMeH
MHEHHW, «MO3TOBbI€ IITYPMbD> M HHBIE); BBIIOJHATH CBOK YacTh
paboThl UM KOOPAMHUPOBATH CBOM JACMCTBUS C JPYIMMHU YICHAMU
KOMaH/Ibl; OLIEHMBATh Kaue€CTBO CBOEro BKJIaJa B OOLIUN MPOAYKT IO
KpUTEPUSIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aMOJICHCTBHSI.
Vuueepcanouvie  pezynamuenwvle  Oeticmeus,  obecnedusaiom

Gdopmuposarue cCMbLCLIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzamnus:



e COCTAaBJIATH IUIAH, AITOPUTM PELIEHUS 3a/1a4H, BBIOMPATh CLI0CO0
pELIEeHUs ¢ YYETOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI
pelieHui ¢ y4éToM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb:

e BIAJACTh HABbIKAMU II03HABATEIILHOM peQIEKCUM KaK OCO3HaHUs
COBEpIIAEMbIX  JIEMUCTBUI W  MBICIUTEIBHBIX  IPOILECCOB, HX
pe3yabTaTOB; BIAAETh CHOCO0AMU CaMONPOBEPKH, CAMOKOHTPOJIS
poLecca U pe3ysibTara pelieHusl MaTeMaTHIeCKOM 3a1auH;

e IPEABUIECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIpU PEIICHUU
3a/1a4yd, BHOCHUTb KOPPEKTHBBI B JESATEIBHOCT HAa OCHOBE HOBBIX
00CTOSITENBCTB,  JAHHBIX, HANJEHHBIX  OLIMOOK,  BBISBICHHBIX
TPYAHOCTEM;

e OIICHMBAaThb COOTBETCTBHME pe3yjibTaTa LEIH U YCIOBUSM, OOBICHATH
IPUYMHBI JOCTHKEHUS UM HEJOCTHKEHHUSI PE3YJIbTaTOB JAEATEIBHOCTH,
HAaxXOJIUTh OIIHOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI
10 KUIACC

OnepupoBaTh MOHITUSMU: TOUKA, MPAMasi, IIIOCKOCTb.

[IpuMeHsTh aKCMOMBI CTEPEOMETPUU U CIEJCTBUS U3 HUX MPU PELICHUU
reOMEeTPUYECKUX 3a/1au.

OnepupoBaTh NOHATUAMM: MAPAJUIENBHOCTh W MEPIEHAUKYISIPHOCTH
MPSMBIX U IJIOCKOCTEM.

KnaccudunmpoBaTh B3aMHOE PaCIOIOXKEHUE MPAMBIX M IJIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHSATUSIMU: JIBYTPAHHBINA Yroj, TpaHU JABYIPAHHOTO YIIa,
pedpo BYTpaHHOTO yTia; TUHEHHBIN yroy ABYTPAHHOTO YIJIa; TpaaycHas Mepa
JIBYTPaHHOTO yTJIa.

OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIbIN
MHOT'OTPaHHHUK, JIEMEHThI MHOTOI'PaHHUKA, MPAaBUJILHBI MHOTOTPaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHUABbl MHOTOIPAHHUKOB (MUpamMuia; Mpu3Ma,
MPSIMOYTOJIBHBIN TTapalIeienune, Ky0).

KnaccudunupoBaTh ~ MHOTOTpaHHUKHM,  BbIOMpass  OCHOBAaHUS A
Kiaccupukanuu (BBIMYKIbIE W HEBBIMYKJIbIe MHOTOTPAHHHUKU, MPaBUIbHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBbI, NTapaJlieIeIUIe/bl).



OnepupoBatb MOHATHSIMMU: CeKyILas IIJIOCKOCTb, ceyeHue
MHOT'OTPaHHHKOB.

OOBACHATD NPUHLIUIIBI IOCTPOEHUS CEUEHUH, UCIIOJIb3YSl METO/]I CJIEJIOB.

Crpouts Ce4eHHsI MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBINOJHATH
(BBIHOCHBIC) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD: BUA
CBEpXY, COOKY, CHU3Y.

Pematp 3aaun Ha HaX0KJI€HUE FEOMETPUUECKUX BEJIUYMH MO 00pasiam
WIHM aIrOpuTMaM, IPUMEHSS U3BECTHBIE AaHATUTUYECKAE METOJIBI IIPU PEIICHUH
CTaHAAPTHBIX MAaTEMaTUYECKHUX 3aJad Ha BBIYMCICHHE PACCTOSHUN MEXIy
IBYMsI TOYKaMH, OT TOYKH N0 MPAMOMW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMHU.

Pemarp 3aaun Ha HaXOXKJE€HUE T€OMETPUUYECKUX BEIMYMH 10 0Opaslam
WIHM aIrOpUTMaM, IPUMEHSS U3BECTHBIE AHATUTUYECKAE METOJIBI ITPU PEILICHUH
CTaHJAPTHBIX MAaTEMAaTHYECKMX 3a1a4 HAa BBIYMCICHUE YIJIOB MEXAY
CKPEUIMBAIOIIUMHUCS MPSAMBIMHA, MEXKAY MPSAMOH U IUIOCKOCTBIO, MEXIY
IJIOCKOCTSAMHU, IBYTPAHHBIX YTJIOB.

Boruncnate 00BEMBI M IUIOIIAAM TMOBEPXHOCTEM MHOIOIPAaHHUKOB
(mpu3ma, mupamMuja) ¢ MNpUMEHEHHEM (OPMYJ; BBIYUCIATH COOTHOLLIEHUS
MEXy IIOIIAIMU MOBEPXHOCTEN, 00bEMaMU MOAOOHBIX MHOTOTPAHHUKOB.

OneprpoBaTh NMOHATHUSIMHU: CUMMETPHUS B IMPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CUMMETPHH;, LIEHTP, OCh U MJIIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekarb, mnpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HHGOPMAIUIO O
IPOCTPAaHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPECTaBICHHYIO Ha YepTeKax
U PUCYHKaX.

[IpumeHsATh reoMeTpuyeckue (PAKThl JUIsl PEUIEHUsI CTEPEOMETPUUECKUX
3a/1a4, MPEANoJaralolIMX HECKOJIbKO IaroB pEUIeHUs, €CIU  YCJIOBHS
NPUMEHEHUS 33J]aHbl B IBHON (opMe.

[IprMeHsaTs mpoCTEWIIME MPOTPAMMHBIE CPEACTBA M DIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IprBOINUTH TIPUMEpPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B INPUPOAE U
YKWU3HH, PACIIO3HABATh IIPOSIBJICHNE 3aKOHOB I€OMETPUU B HCKYCCTBE.

[IpuMeHATh MOlyYeHHbIE 3HAHUS Ha MPAKTHKE: aHAIU3UPOBAaTh peajbHbIE
CUTYallUM W NPUMEHSTh M3yUYEHHbIC MOHSATUS B IMPOLECCE MOMCKA PEIICHUS
MaTeMaTU4YecKu CHOPMYJIUPOBAHHOM MpPOOJIEMBbI, MOJAEIUPOBATH peabHbIC
CUTyallMd Ha S3bIKE TEOMETPHUM, HCCIENOBATh ITIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BaHUEM TE€OMETPUYECKUX MOHATHM M TEopeM, ammapaTra aiareOpbl;
pemaTh MPaKTUYECKHE 3a/1ayd, CBSI3aHHBIE C HAXOXJACHUEM IE€OMETPUYECKHX
BEJINYMH.



11 KITACC

OnepupoBaTh MOHATUAMM: IMIMHIPUYECKAsT MOBEPXHOCTh, 00pa3yrolue
WINHAPUYECKON  TOBEPXHOCTH; LWIMHAP, KOHMYECKAas IOBEPXHOCTD,
oOpa3yromne KOHUYECKON OBEPXHOCTH, KOHYC; C(epruyecKasi HOBEPXHOCTb.

Pacmo3naBath Tena BpamieHus (IMIHHIP, KOHYC, chepa u map).

OOBACHATH CIOCOOBI MOTYYEHUS TE BPALLICHHUS.

KrnaccudunupoBaTs B3auMHOE pacnoioskeHue chepbl U MI0CKOCTH.

OnepupoBaTh MOHATUSAMM: LIAPOBOM CErMEHT, OCHOBAaHHE CErMEHTA,
BBICOTa CETMEHTA; INApOBOW CJIOM, OCHOBAaHHME IIAPOBOrO CJIOS, BBICOTA
[IapPOBOIO CJIOSI; IIAPOBOM CEKTOP.

Boruucnate 00bEMBI M IUIONIAAM TMOBEPXHOCTEHM TeNl  BpalleHMUS,
re€OMETPUUYECKUX TEJl C IPUMEHEHUEM (HOpMYII.

OnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BIIMCaHHBIH B chepy u
OMHCaHHBIM OKOJIO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHUK WM TEJO
BpalICHUSI.

BBIYUCHATE COOTHOIIEHHS MEXTy TUIOLIAISIMU TIOBEPXHOCTEN H 00bEMaMu
OJTOOHBIX TEJl.

N300paxaTh u3ydaemble (UTYphl OT PYKH U C HNPUMEHEHUEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BbInonHATh  (BBIHOCHBIE) IIJIOCKHME YEPTEKU M3 PUCYHKOB MPOCTHIX
00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUThH CEUECHHUS TEJl BpAILICHUS.

W3Bnekatb, MHTEPIPETUPOBATh W MpeoOpa3oBbIBaTh HHGOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPECTaBICHHYIO Ha YepTeKax
Y PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B MPOCTPAHCTBE.

BbInonHATE JEMCTBUS CIIOKEHHUST BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha 4YHCIO, OOBACHATh, KaKMMH CBOWCTBaMU OHHU
o0Janaror.

[IpumeHsTh NpaBuiIo napasuiesenuIena.

OnepupoBarh MNOHSTHSAMHU: JEKAPTOBbI KOOPJAWHATHI B IPOCTPAHCTBE,
BEKTOp, MOJyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ
MEXIy BEKTOpaMH, CKAJSIPHOE IPOU3BEIECHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMIIJITaHAPHBIE BEKTOPHI.

Haxonutb cyMMy BEKTOPOB M MPOU3BEACHHE BEKTOpA HAa YHUCIO, yroi
MEXAY BEKTOpAMHM, CKaJISIPHOE MPOU3BENICHUE, PACKIAAbIBaTh BEKTOP MO JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.



3aiaBaTh MIOCKOCTh YPAaBHEHUEM B IEKAPTOBOW CUCTEME KOOPIHUHAT.

[TpumensTh reoMerpuueckue (akThl JUIsl PEIICHUs CTEPEOMETPUUECKHUX
3a/1a4, MPEANoJaralolIuX HECKOJIbKO IaroB pEUIeHUs, €CIU  YCJIOBHSA
IPUMEHEHUS 33J]aHbl B IBHON (popMe.

Pemars npocrenimme reoMeTpuYecKrue 3a4a4i Ha PUMEHEHNUE BEKTOPHO-
KOOPAHMHATHOI'O METOAA.

Pemate 3amauM Ha JI0Ka3aTENbCTBO MATEMAaTUYECKHX OTHOILICHHM U
HaxX0XJIEHUE TE€OMETPUYECKUX BEJIWYUH 10 00pa3liaM WU aJIropuTMawm,
OPUMEHSS U3BECTHBIE METOJbl IPHU PEIICHWH CTAHAAPTHBIX MAaTEMaTHYECKUX
3az1ay.

[IpuMensaTs mpocCTEWIIME MPOTPAMMHBIE CPEACTBA M DIEKTPOHHO-
KOMMYHUMKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1a4.

IIpuBoaUTHE IIpUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U
KW3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMy4YEHHBIE 3HAHUS HA MPAKTUKE: AaHATU3UPOBATH PEAJIbHBIC
CUTyallud W NPUMEHATh U3YYEHHBIC IOHATHS B IPOLECCE MOWCKA PEIICHHUS
MaTeMaTUYeCKu CQHOpPMYJIMPOBAHHON MpOOIEMbl, MOJAEIUPOBATh pealbHbIC
CUTyallud Ha s3bIKE TEOMETPHUM, HCCIENOBATH IIOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAHUEM T'€OMETPUYECKUX MOHITHI M TEOopeM, amnmapara anreOpsl;
pemarh NpakTUYECKUE 3a/1aud, CBA3AHHBIE C HAXOXKIAECHUEM TI'€OMETPUYECKHUX
BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJTACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabubie IIpakTuueckue
n/n NMPOrpaMMbl Bcero oOpa3oBaTejibHbIE
padoThbI padoThI
pecypcsl
bubmuoreka [IOK
1 B 10
BEAICHHE B CTEPCOMCETPHTO https://m.edsoo.ru/1c209e37
2 [IpsiMble 1 IIIOCKOCTH B TPOCTPAHCTBE. 12 1 bubnnoreka [JOK
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edso00.ru/1c209e37
3 [lepnieHIUKYISIPHOCTD MPSIMBIX U 12 Bbu6moteka [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
4 1 1
VYTibl MeXAy MPSMBIMU U TUIOCKOCTSIMHU 0 https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
> MuororparHiKit 1 1 https://m.edsoo.ru/1c209e37
" bubmuoreka [IOK
6 9 1
OObEMBI MHOTOrpaHHIKOB https://m.edsoo.ru/1c209e37
7 [ToBTOpEeHME: ceueHusi, pacCTOSTHUS U YTIIbI 4 1 bubmmorexa [JOK
p ' P y https://m.edsoo.ru/1c209e37
OBLIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME
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11 KJIACC

KoauvecTBo 4yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIe
Ne ni/mn P Konrpoabusie IIpakTuueckue (undpp )
MPOrpaMMbl Bcero odpa3oBaTejbHbIE
padoThbI padoThI
pecypchl
bubnuoreka [{OK
! Tena ppamertis 12 https://m.edsoo.ru/1c209e37
. bubnuoreka [{OK
2 0 5 1
OOEuMb T https://m.edsoo.ru/1c209e37
bubmuoreka [IOK
B 1 1
3 €KTOPbI U KOOPJIUHATHI B IPOCTPAHCTBE 0 https://m.edsoo.ru/1c209e37
4 [ToBTOpeHuEe, 0600MIIEHNE, 7 1 bubnnoreka [JOK
cUucTeMaTu3alus 3HaHUI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME



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




ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne Hara uudgposbie
Tema ypoka Kourpouabusie IIpakTHueckue
n/n Bcero u3yuyeHusi  oOpa3oBaTesibHbIE
padoThI padoThbI
pecypcbl

OcHOBHbIE TIOHATHUS
CTepEeOMETPHUU: TOUKA, IpsAMas,
IJIOCKOCTh, POCTPAHCTBO.
[IpaBuia n3obpakeHus Ha 1 bubnuoreka [IOK
pUCYHKAX: U300pasKeHHS https://m.edsoo.ru/aecc77cd
IIJIOCKOCTEM, MapajuIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka
[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, IEPECEKArOIIUECS 1 bubmmorexa LIOK

- 11ep https://m.edsoo.ru/2d8a9c99
npsiMasi ¥ MI0CKOCTh
[TonsaTus: nepecekaromuecs
IIJIOCKOCTH, NEPECEKAIOLIUECS 1 bubmmorexa LIOK

- TP https://m.edsoo.ru/db685e73
npsiMasi ¥ MI0CKOCTh
3HAKOMCTBO C MHOTOI'paHHHUKAaMHU,
n300pa’keHre MHOTOTPaHHUKOB Ha 1 bu6muoreka [JOK
PUCYHKaXx, Ha IPOEKIIMOHHBIX https://m.edsoo.ru/a63959ed
yepTekax
HavanwsHbie cBeeHNs 0 KyOe u 1 bubnuotexa [JOK

nUpaMuie, X pa3BEPTKH U

https://m.edsoo.ru/b30dff38



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

monenn. CeueHust
MHOTOTPaHHUKOB

HavaneHbie cBeieHUS 0 KyOe 1
MUpaMHJIC, UX PA3BEPTKH U

bu6nmmoreka [IOK

0 mojenu. CedeHus https://m.edso00.ru/3d8ffd32
MHOT'OT'PaHHUKOB
[TonsATHe 06 aKCHOMAaTUYECKOM

7 IIOCTPOCHHUH CTEPEOMETPUH: bubnuoreka [IOK
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/Occ5c4fe
CJIEJICTBUS U3 HUX
[TonsATHe 06 aKCHOMAaTHYECKOM

3 MIOCTPOECHUH CTEPEOMETPUH: bubmmoreka [JOK
AKCUOMBI CTEPEOMETPUU U https://m.edso0.ru/239c8ch4
CJIECTBUS U3 HUX
[TonsaTHe 06 aKCHOMAaTHYECKOM

9 IIOCTPOECHUH CTEPEOMETPUH: bubmmnoreka HOK
AKCUOMBI CTEPEOMETPUU U https://m.eds00.ru/65c6b106
CJIECTBUS U3 HUX
[TonsiTre 06 akCMOMaTUYECKOM

10 IIOCTPOECHUH CTEPEOMETPUH: bubmmnoreka HOK
AKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru/258fc245
CIIEICTBUS U3 HUX
B3anmMHOe pacnionoxeHue npsMbIx

11 B IIPOCTPAHCTBE: NEPECEKAIOIINECH, bu6muoreka [JOK
rapajieiabHbIe U https://m.edso00.ru/1a2520f6
CKPEILMBAIOIINECS TPAMbIE

12 [TapamiensHOCTh IPSIMBIX U bu6muoreka [IOK



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
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https://m.edsoo.ru/1a2520f6

IIJIOCKOCTEN B IIPOCTPAHCTBE:!
MapajyieabHbIE IPSMbIC B
IIPOCTPAHCTBE; apaUICIbHOCTh
TPEX MPSAMBIX

https://m.edsoo.ru/93ad36b3

[TapamienbHOCT IPSIMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:

bu6nmoreka [IOK

13
[TapamenbHOCTH IPSIMOU U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYTrisl ¢ COHaNpaBIEHHBIMU bubnnorexa [JOK
CTOpPOHAMU https://m.eds00.ru/9f4071b9
15 VYron Mexay npsiMbIMU B bubnuorexa [IOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYroa Mexay npsiMbIMU B bubmmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 ITapannenpHOCTh MIOCKOCTEM: bubmuoreka [IOK
MapajyieabHbIE IJIOCKOCTH https://m.edso0.ru/2e18f255
18 CaolicTBa napamienbHbIX bubmmnoreka HOK
IIJIOCKOCTEN https://m.edsoo.ru/e504d656
[Ipocreiinme mpocTpaHCTBEHHbBIE
19 (burypbl Ha TUIOCKOCTHU: TETPAd bubmorexa HOK
P $ TETPp, https://m.edso0.ru/4a28dc02
KyO, mapaJienenumnes
. bubnuotexa [JOK
20 IT
OeTpoCiHe CeHeHit https://m.edsoo.ru/1d434d0f
. bubnuotexa [JOK
21 IT
OeTpoCiHe CeHeHit https://m.edsoo.ru/ec26fe5d
22 KonTponbhas pabota no teme bu6muoreka [JOK



https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
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"[IpsiMbl€ U TUIOCKOCTH B
npoctpaHncTse. [lapamienbHOCTb
MPSIMBIX U IIJIOCKOCTEN"

https://m.edsoo.ru/9a0a9e56

[TeprieHAMKYISAPHOCTH MPAMOUN U

23 IJIOCKOCTH: TIEPIICHANKYJIISIPHBIS bubnxorexa LTOK
https://m.edsoo.ru/b19f6a5d

IIpsIMbIE B IPOCTPAHCTBE

24 [IpsiMble mapasienbHbIC U bubmmoreka [JOK
MEePIEHIUKYISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95

o5 [Ipsimble napasuienbHbIE U Bbu6moteka [JOK
MEPIEHANKYJISIPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepneHIuKyJISIPHOCTH bubnnorexa [JOK
IIPSIMOM U TNIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Tpu3Hak neprneHIuKyIsIpHOCTH Bbu6moteka LJOK
MPSAMOU U TUIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsimoii bubnuoreka [IOK
MEPIEHANKYIISPHOMN MIIOCKOCTH https://m.edso00.ru/635c5087

29 Teopema o npsimoit bubmuoreka [IOK
MEPIEHANKYIISPHOMN MIIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsmon bubmmnoreka HOK
NEePIEHIUKYIISIPHON IIIIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIUKyIsIp U HAKJIOHHBIE:

31 paccTosiHUE OT TOYKH JI0 but6mmoreka [IOK
IIJIOCKOCTH, PACCTOSTHUE OT MPSMOM https://m.edso0.ru/33c477d3
710 IIJIOCKOCTH

39 [lepnieHIUKyIsIp U HAKJIOHHBIE: bubmuoreka [JOK

pacCTOAHNUE OT TOYKH 0

https://m.edsoo.ru/66fefadd
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IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM
10 IIJIOCKOCTH

[lepnieHIUKYIsIp U HAKJIOHHBIE:
paccTosiHue OT TOYKH JI0

bu6nmmoreka [IOK

33 IIJIOCKOCTH, PACCTOSTHUE OT MPSIMOM https://m.edsoo.ru/ash7b8e3
710 TUIOCKOCTH
[leprieHAMKYISIp U HAKJIOHHBIE!
34 paccTosiHUEe OT TOYKH J10 bubnuoreka [IOK
IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM https://m.edsoo.ru/dbee22bc
710 TUTOCKOCTH
35 VYTIbl B IPOCTPAHCTBE: Yrol bubmmoreka [JOK
MEXIy NMPSMOM U TIIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIN yroJ, JUHEHHBIN yro Bbu6moreka [JOK
JBYT'PAHHOI'O yrIJla https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroJ, JUHEHHBIN yroil bubmuoreka [IOK
JBYT'PAHHOI'O yrIJla https://m.edsoo.ru/c7c777ed
[leprieHANKYISIPHOCTH MIOCKOCTEH:
38 HpIE3HaK negnegﬂnxynﬂpHOCTH bubamorexa LOK
4 https://m.edsoo.ru/ec3e2da3
JBYX MJIOCKOCTEN
[lepneHquKyIpHOCTD MJIOCKOCTEM:
39 MIPHU3HAK MEPIICHAUKYISIPHOCTH Bubmmorexa [IOK
g https://m.edsoo.ru/ed9e2a8e
JBYX MJIOCKOCTEH
[lepneHMKyIIPHOCTD MJIOCKOCTEM:
40 np§3Ha1< nel})’negnnxynﬂpHocm bromrorexa LIOK
g https://m.edsoo.ru/ba75dc57
IBYX IJIOCKOCTEH
41 Teopema o Tpéx nepneHAUKyIIpax bubmuoteka [IOK



https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
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https://m.edsoo.ru/e4972cdc

42 Teopema o Tpéx mepneHANKYISIpax bubmmorexa [JOK
https://m.edso0.ru/52188a7d
43 Teopema o Tpéx mepHeHANKYISIPax bubmmorexa [JOK
https://m.eds00.ru/9f246736
KonrponsHas pabora mo remam
44 "[leprieHIUKYIAPHOCTD NPAMBIX U bubmmoreka [JOK
mIockocTeil" u "YTibl Mexy https://m.edsoo.ru/5b971ef3
MPSAMBIMH U TIJIOCKOCTAMH"
[ToHsiTHE MHOTOTpAaHHUKA,
OCHOBHBI€ 3JICMEHTBI
45 MHOTOTPaHHUKA, BBITYKJIbIC U bubmorexa OK
https://m.edsoo.ru/2d24e873
HEBBIMYKJIbIE MHOTOI'PAaHHUKY;
pa3BEépPTKa MHOTOTPAHHHKA
[Ipu3ma: n-yronpHas npusma;
TPaHH U OCHOBAHUS MPU3MBI;
46 HFI))HMa}I Y HaKJIOHHAas l:IpI/ISMBI; bubmorexa LOK
https://m.edsoo.ru/b4ad63ad
OOKOBas U MOJTHAS TOBEPXHOCTh
MIPU3MBI
47 [Tapannenenumnen, npsaMOyTroJbHbIN bubmuorexka [JOK
MapaJuieenuIie]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuga: n-yrojgpHas mupaMua,
TPaHW U OCHOBAHWE TUPAMUJIBL;
48 OOKOBasl ¥ TIOJTHASI TOBEPXHOCTh Bubmmorexa [IOK
https://m.edsoo.ru/fblcd0ab
MTUPAMH/IBI; IPaBUIIbHAS U
yceu€HHas mupaMua
49 [IpaBusEHBIE MHOTOTPAHHHKH: but6mmorekxa [IOK



https://m.edsoo.ru/e4972cdc
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MIOHATHE MTPABUIHBHOTO
MHOTOTPaHHUKA; TIPABHIIbLHAS
pu3Ma M MpaBUIbHAS TUPAMUJIA;
MpaBUJIbHAS TPEYTOJIbHAS
MUpaMU/Ia ¥ MPaBUIILHBINA
TeTpa’ap; Kyo

https://m.edso0.ru/074c8865

50

[IpencraBnenue o MpaBUIBHBIX
MHOI'OrpaHHUKax: OKTasap,
JOJEKa3Ip U UKOCAIP.

bubnunorexa LIOK
https://m.edsoo.ru/a0fdd5bf

51

CumMMeTpusi B IPOCTPAHCTBE:
CUMMETpHSL OTHOCUTENIBHO TOYKH,
MPSIMOM, TJIOCKOCTH. DJIEMEHTBI
CUMMETpUU B IUPAMUJIAX,
napajuleNenue1ax, NpaBUIbHBIX
MHOTOTpaHHUKAX

bubnunoreka LIOK
https://m.edsoo.ru/b9e777d9

52

Briuncnenune 3i1eMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JTMArOHAJ!, YTJIbI

bubmmoreka IIOK
https://m.edsoo.ru/6cdbecef

53

[Tnomans 60KOBOI MOBEPXHOCTH U
ITOJTHOW ITOBEPXHOCTHU MPSAMOM
MIPU3MBI, TUIONIab OCHOBAaHHM,
TeopeMa 0 OOKOBOH MOBEPXHOCTU
MPSAIMOM TPU3MBI

bubnmorexa LIOK
https://m.edsoo.ru/37d84157

54

[Tmomaae 60KOBOI MOBEPXHOCTH U
ITOBEPXHOCTH MTPABUIILHOMN
MMpaMH/JIbl, TEOpeMa O TUIOIIA N
OOKOBOI MOBEPXHOCTH YCEUEHHOM

bubnunorexa LIOK
https://m.edsoo.ru/5603e30b



https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b

ImrupaMuabl

55 KonTponbhas pabora no teme bubmmoreka [JOK
"MHuororpanHuku" https://m.edso00.ru/a95f5c04
N bubnuorexa [JOK
>0 Honsrue 06 0bneme https://m.edsoo.ru/7ad0020b
. bu6nmmoreka [IOK
> OOnEM mupamu et https://m.eds00.ru/235171b3
. bubmuoreka [IOK
58 OOnEM mupamu et https://m.edsoo.ru/f47dfefd
N bubmuoreka [{OK
59 OOném mapavue! https://m.edso0.ru/79¢10312
N bubmuoreka [{OK
60 OOném mapavue! https://m.edsoo.ru/2faadc3f
N bubmuoreka [IOK
1
6 OOBEM mpH3MEI https://m.eds00.ru/79853608
" bubmuoreka [IOK
62 O0BEM mpu3MEL https://m.edsoo.ru/1e053890
" bubmuoreka [IOK
63
OOnEm MpH3Me! https://m.edsoo.ru/482d3f51
64 KonrtponbHas pabora no Teme bubmmnoreka HOK
"O6BEMBI MHOTOI'PAaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpenue, o6o0IIEeHNE
65 cucTeMaTu3anus 3HaHH. bubnuoteka [JOK
[TocTpoeHune ceuenuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
66 [ToBTOpenHue, o600IIEHNE bu6nunorexa LIOK

cHCTEMaTH3aInsI 3HAaHUH.

https://m.edsoo.ru/f7792ba9
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Brluucienue paccTosHUAN: MEXY
JABYMS TOYKaMH, OT TOYKH J10
MPSAMOM, OT TOYKH JI0 TFIOCKOCTH,
MEXly CKPEIMBAIOIUMUCS
IPSIMBIMU

67

HToroBast KOHTpOJIbHAS paboTa

bubnunorexa LIOK
https://m.edsoo.ru/b9146bc0

68

[ToBTOpenue, 0600IICHNE
CHCTEeMaTH3allus 3HAaHU.
Briuucnenue yrios: Mexuay
CKPEIIMBAIOIIMMUCS MPSIMBIMU,
MEXy NMPSAMOU U IIIOCKOCTBIO,
JBYT'PAaHHBIX YIJIOB, YTJIOB MEXAY
IUIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

bubnunoreka LIOK
https://m.edsoo.ru/56765e8b
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11 KJIACC

KosimyecTBo yacoB DJIEKTPOHHbIE
Ne HMara nugposeie
n/n Tema ypoka Bcero Konrpoapueie  Ipaxkruueckue u3yuyeHusi  oOpa3oBaTesibHbIE
padoThI padoThbI pecypenI
Cdepa u map: ueHTp, paauyc,
1 JIMaMeTp; TUIONIA/lb TOBEPXHOCTH 1 bubmmorexa LIOK
https://m.edsoo.ru/0341bc2b

chepsl
BsanmMHoe pacronoxxeHue cepsl

9 M IJIOCKOCTH; KacaTeiabHas 1 bubnunoreka LIOK
IJIOCKOCTH K cepe; miomas https://m.edsoo.ru/bed12a43
cdepbl

3 N3o06paxenue chepsl, mapa Ha 1 bubmuoreka [IOK
mmockocTu. CeyeHus mapa https://m.edsoo.ru/bc15f7f2
[Hunuaapudeckas MOBEPXHOCTb,

4 o0pa3yromue UIHHIPHIECKOM 1 bubnnorexa [JOK
MMOBEPXHOCTH, OCh https://m.eds00.ru/6054b8c1
MIMHAPUIECKON MTOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas

5 MOBEPXHOCTh, 00pa3yroIas 1 och; 1 bubmuoreka [JOK
iona b 60KOBOW U MOJTHON https://m.eds00.ru/188f6216
MTOBEPXHOCTH
N300pakeHne numuHApa Ha

5 mockocTd. Pa3sépTka nununapa. 1 bubmuoreka [JOK

Ceuenns muuHApA (TIOCKOCTHIO,
napasuieIbHON WIn

https://m.edsoo.ru/016e25eb
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NEePIEHIUKYIISIPHONU OCU
HUAJTUHIPA)

KoHnyeckas moBEpXHOCTB,
o0pasyronie KOHUYECKOn

bu6nmmoreka [IOK

! IIOBEPXHOCTH, OCh U BEPIIUHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH
Konyc: ocHOBaHMe U BepiInHa,

8 o0pa3yrolas 1 ocb; IJIO0LIAb Bubmiorexa OK

. . https://m.edso0o.ru/897dd3b2
OOKOBOI1 U MOJIHOIN MOBEPXHOCTH
Yceu€HHBIN KOHYC: 00pa3yromme

9 1 BBICOTA; OCHOB};.HI/ISI II: 6(§,K011;Ia51 bubmorexa LIOK
’ https://m.edsoo.ru/1468bab3

MOBEPXHOCTh
N300pakeHne KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 CeueHus KoHyca (IIOCKOCTBIO, bubmmnoreka HOK
[apajuieJIbHON OCHOBAHMIO, U https://m.edsoo.ru/0bdelbe8
IUIOCKOCTBIO, MPOXOIAIIEH uepes
BEPIIHHY)

11 KomOunamums ten BpareHus u bubnuoreka [IOK
MHOTI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, ONMMCaHHbIN

12 oKoJ10 chepsl; cepa, BImIcaHHas bubnmnoreka [JOK
B MHOTOI'PaHHHUK UJIU B TEJIO https://m.eds00.ru/0b136158
BpAIICHHS

13 [Tonsitre 06 00bEMe. OCHOBHBIC bubmuorexa [{OK
CBOICTBa 0OBEMOB TEN https://m.edsoo.ru/26a03fb7

14 O0BEM nUIMHIpPA, KOHYCA bubmuoteka [IOK



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7

https://m.edso0.ru/5513d87b

bubnunoreka LIOK

15 O0né
1M 1Iapa 1 II0Mmay chepet https://m.edsoo.ru/d189bde?2
[TogoOHEbIe Tena B MPOCTPAHCTBE.

16 CooTHOILIEHUS MEXKTY bubmmoreka [JOK
TJIOIIAASIMU TTOBEPXHOCTEM, https://m.edsoo.ru/810cfleb
00bEMaMU TOIO0HBIX TEJT
KonTponbHas padboTa no temam

17 "Tema Bpamenud" u "O0bEeMBI buGnuorexa [IOK

" P https://m.edso00.ru/4a33a8ab
TE

18 Bekrop Ha miockocTu u B bubnuoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb

19 CnoxxeHue ¥ BbIYUTaHUE bubmmoreka [JOK
BEKTOpPOB https://m.edsoo.ru/23f4f089

20 VMHOXKEHHE BEKTOPA Ha YHUCIIO bubnmorexa HOK

p https://m.edsoo.ru/dee379eb
Pasnosxenne BekTopa 1o TpéM
21 HEKOMILIaHAPHEIM BEKTOpaAM bubmmorexa HOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuno napannenenumnena
Pemenne 3amad, CBSI3aHHBIX C
22 NPUMEHEHUEM IPABUII IEHCTBUI bubmmorexa TIOK
P p https://m.edso0.ru/5a827900
C BEKTOpaMH
KoopanaaTtHO-BEKTOPHBII METO
23 I le::merm FCOMef NYECKUX ! bubnnorexa [JOK
pHp p https://m.edsoo.ru/d3alfe30
3a1a4
24 [IpsimoyronbHas cucrema bubmmorexa LIOK

https://m.edsoo.ru/48db7058



https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058

KOOPJMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimme 3aga4yu B

KOOpJMHaTax
Yron Mexay BEKTOpaMH.
25 Ckans HOC};I 01/13135 CHHE bubmmorexa LJOK
p p A https://m.edsoo.ru/725effc4
BEKTOPOB
26 Brrunciienue yrios Mexay bubnuoreka [IOK
MPSAMBIMH U TIJIOCKOCTSIMH https://m.edsoo.ru/8efbe78e
KonTponbhas padota no teme
27 "BekTopsl 1 KOOPAMHATHI B bubmmorexa [JOK
P " P https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpenue, 0600mIEHNE 1
28 cucTeMaTu3anus 3HaHH. bubmuoreka [IOK
OcHoBHbIE QUTYpBI, (HaKTHI, https://m.edsoo.ru/1780ba5d
TEOpEeMBI Kypca MIaHUMETPUN
[ToBTOpenue, 0600IIEHNE U
CHCTEMAaTH3allisl 3HAHUH. bubmmoreka IIOK
29
OcHoBHbIE GUTYPHI, (PaKTHI, https://m.edso0.ru/078cd184
TEOpEeMBI Kypca MIaHUMETPUN
[ToBTOpeHue, 0600mEeHNE U
30 cHUCTeMaTH3alvs 3HaHUK. 3a1aun bubmuorexa [{OK
IJIAHUMETPUU U METOJIBI UX https://m.edso0.ru/7491efe0
pelreHus
[ToBTOpEeHuEe, 06001IEHNE 1
. bubmuoreka [{OK
31 crcTeMaTH3anus 3HaHUH. 3a1aun

IIAaHUMETPUHN U METOJbBI UX

https://m.edsoo.ru/4dffda97



https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97

peLeHus

[ToBTOpEeHME, 0000IIEHNE U

32 CHCTEMAaTH3allKs 3HAHHIA. 1 bubnuorexa [IOK
OcHoBHBIE GUTYPBI, (PAKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTepEOMETPUHI
bubnuorexa [IOK
33 Hroroas koHTpobHAs paboTa 1 https://m.e dsoil.ru lec24dfco
34 [ToBTOpEeHME, 0000IIEHNE 1 1 bubnnorexa [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VISl YYEHUKA

» MaremaTuka: anredpa 1 Hayaiaa MaTeMaTHUYECKOTO aHAJIN3a, TEOMETPHSL.
I'eomerpus, 10-11 kmaccel/ Atanacsa JI.C., byry3oB B.®., Kagomuies C.b. u

npyrue, AkunonepHoe oodiectBo «M3aarenscTBo «lIpocBemieHne»

METOJNYECKHUE MATEPHAJIBI IJISA YUUTEJIA
N3ydenune reometpun B 10-11 knaccax: MeToJ. pekoMeH1auuu K yueo.: kH.

s yaurtens / C.M. Caaxksia, B.®.byTty30B.- [IpocBenienue

IMNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

uchi.ru

http://www.school-collection.edu.ru

http://www.school.edu.ru

http://www.fipi.ru/view

http://www.edu.ru/

http://www.ege.edu.ru/

OnOMMOTeKa NHTEPAKTUBHBIX MaTEPUATIOB

DIIeKTPOHHBIN 00pa3zoBaTeNbHbIN pecypc «Jlomamnue 3ananus. CpegHee

ob1iee oopazoBanue. ['eomerpus» 10 -11 kmacc



Tpenaxep «Obnako 3Hanui» Maremaruka 10 kiacc

Tpenaxep «Obnako 3Hanui» Maremartuka 11 knacc
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