MHHHUCTEPCTBO MPOCBEIIEHUS POCCUICKOM ®EJEPAIIIU
MuHuCcTEepCTBO 00PA30BaAHUS M MOJIOJAEKHOM MOJUTHKH
CepmiioBckoii o0J1acTu
MuHucTepcTBO PU3NUYECKOI KYJALTYPbI U ciopTa CBepaJI0BCKOi 00J1acTH

T'ATIOY CO «Yuuauie oauMnuiickoro pesepsa Nel (koJuiemak)»

PACCMOTPEHO COI''TACOBAHO YTBEPX/IEHO
Ha 3acenanun Ha Ilegarornueckom Hupexrop
METOIUYECKOTO COBETE

Crenanosn C.B.
00beUHEHUS

CCTCCTBCHHO-HAYYHOI'O U
MaTCMaTH4YCCKOIO IIUKJIa

[Tpuka3 Ne 12-09/7 ot «30»

[TpoTokon Nel ot «30»
asrycra 2023 r.

asrycra 2023 r.
[Ipotokon Nel ot «29»

aprycrta 2023 .

JOKYMEHT NOAMUCAH
QNEKTPOHHOW NOAMUCHIO

CeptudmkaT: 4F4608FF173A2BA3FE0410F570EOAFD3
Bnapeneu: CtenaHos Cepreit Bnagummposny
[DevicteuteneH: ¢ 30.01.2023 go 24.04.2024

PABOYASI IPOTPAMMA
(ID 313053)

yueOHoro npeamera «I'eomerpusi. ba3oBblii ypoBeHb»

st ooyyvatromuxest 10-11 knaccon

Exarepun0Oypr, 2023 roa



MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHoro kypca «l'eomerpusi» 0a30BOro ypoBHS st
obyuarommuxcsi  10-11 kmaccop pa3paborana Ha ocHoBe @DenepaabHOTO
TOCYZapCTBEHHOTO 00Pa30BaTEIHHOTO CTaHJApPTa CPEAHETO OOIIET0 00pa30BaHuUs,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWU, TMPEABABIIEMBIX K
MaTEMaTUYeCKOMY OO0pa30BaHUIO, M TPAAMIMA POCCUICKOTO 00pa3oBaHUS.
Peanuzauus nporpaMMbl 00€CIIEUYMBAET OBJIJICHUE KIIOYEBBIMU KOMIETEHIUSMH,
COCTaBJISIIOLIMMU OCHOBY JJII CaMOPa3BUTHS M HENPEPHIBHOTO OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHHOTO PAa3BUTHUS
JUYHOCTH 00YJarOIINXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEOHEro OOIIEero
oOpa3oBaHMsi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyYEHHUS T€OMETPUH B HAIPABJICHUU JUYHOCTHOTO
pa3BuUTUsL OO0yd4arommxcs, (QOpMHUPOBaHUS (PYHKIMOHAIBHOH MAaTeMaTHYeCKON
IPaMOTHOCTH, U3YYEHHUS JAPYTUX y4eOHBIX AUCUMILINH. Pa3Butue y oOyyaromuxcs
IPABWIBHBIX IPEJICTaBICHUM O CYIIHOCTH M NPOMCXOKJIECHUM T€OMETPUUYECKUX
abcTpakiuii, COOTHOUICHUH PEaJbHOTO M WACAIBHOTO, XapakTepe OTPaKEeHUs
MaTeMaTHYECKON HAYKOH SIBJICHUN U ITPOLIECCOB PEAIBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U pOJId MaTEMaTHUYECKOI0 MOJICIUPOBAHUS B HAYYHOM MO3HAHUH U
B TIPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS yUAIIUXCS, a
Tak)K€ Ka4yeCTB MBIIUICHUSA, HEOOXOMWMBIX IS aJanTalii B COBPEMEHHOM
oOiecTse.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero o00pa3oBaHus, TaK KaKk O00ECIEYMBAET BO3MOXHOCTb M3YUYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHOM HAIPaBIEHHOCTH, TaK U T'YMaHUTapHOM.

Jlormueckoe MbllIUIEHHE, (OpMHUpPYEMOE NpPHU H3YYEHUH OO0YyYarolMMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTHUYECKUX YTBEPKACHUN
B XOJ€ pEILICHUS TeOMETPUYECKMX 3a7ady, YMEHHUE BBIJBUTaTb U OINPOBEPrarhb
TUIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCA IPU PELIEHMH 3a/ad €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YACTHOCTHU U3 Kypca (PU3HUKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX O00OJAcCTSIX AESITeNbHOCTH 4YenoBeka. OpHeHTalMs 4YeloBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAWMOE YCIOBHUE €ro COIHaIbHOTO ObITHs, (opma
OTPaXEHHs OKPYIKAIOLIET0 MHUPA, YCIOBHE YCIHEIIHOIO NO3HAaHUS M aKTHUBHOIO
npeoOpazoBaHusl  AeWcTBUTENbHOCTU.  OnepupoBaHUE  IPOCTPAHCTBEHHBIMU
oOpa3aMu 00beIUHSAET pa3Hble BUIbI YIeOHOM U TPYIOBOM ACSITEIbHOCTH, SIBISIETCA



OIHUM U3 MpOo(ecCHOHAbHO BaXKHBIX KauecTB, MOATOMY akTyajbHA 3ajayda
dopMupoBaHus y  OOYyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHS  Kak
Pa3HOBUAHOCTH OOpPA3HOTO MBILIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJTrOTOBKE K MIPAKTUYECKOW AEATEIHHOCTA IO MHOTHM HAIPABICHUSIM.

Ilens ocBoeHuss mporpammbl yueOHOro Kypca «['eomerpusi» Ha 06a3zoBOM
ypoBHE oOOyueHusi — o0Omeo0pa3oBaTeibHOE U OOIIEKYJIbTYpPHOE pa3BUTHE
oOyJaromuxcs yepe3 obecrneueHue BO3MOXKHOCTH MPUOOPETEHHS U UCTIOJIBb30BaHUS
CHUCTEeMAaTHYECKHX TEeOMETPUUECKUX 3HAHUW ¢  JACHUCTBHH, CHenu(pUIHBIX
TrE€OMETPUH, BO3MOXKHOCTH  YCIIEUIHOTO  MPOJOIDKEHHS  00pa3oBaHHUA IO
CHELHATIbHOCTSIM, HE CBSI3aHHBIM C IPUKJIAJIHBIM UCIOJIb30BAaHUEM T€OMETPHH.

[IporpaMmMa mo reomeTpuu Ha 0a30BOM YpOBHE NpeIHA3HayeHa Jis
00y4aromuxcsi CpeaHeN MIKOIbl, He MCTBITHIBABIINX 3HAUUTEIBHBIX 3aTPYAHEHUN
Ha YpOBHE OCHOBHOI'O 0011ero oopaszoBanusi. Takum o0pa3zoM, oOydaroniyuecs: Ha
©a30BOM ypOBHE JOJKHBI OCBOUTH 001I1Ie MAaTeMAaTHYECKHE YMEHUS, CBA3aHHBIE CO
crenuQuKoil reoMeTprun U HeoOXOUMBbIE JUISl )KU3HH B COBPEMEHHOM OOIIECTBE.
Kpowme 3T0r0, 0oHM HMEIOT BO3MOXKHOCTh U3yYUTh F'€OMETPHI0 OoJjiee rTyOOoKo, eclin
B JaJbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUYECKHX 3HAHMUAX B
npodecCUOHATBLHON 1EATENbHOCTH.

JIoCTH)KEHHE eI OCBOCHHS TMPOTrpaMMbl  00ECHeUMBACTCA pEUICHUEM
COOTBETCTBYIOIIMX 3anay. [IpHOpUTETHBIMM 3aJadyaMM  OCBOEHHUS Kypca
«["eomerpum» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

o (¢opMHpOBaHME TPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOMH

KYJIBTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

o (dopMHUpOBaHME MPEACTABICHNUS O MHOTOTPaHHUKAX U TeJIaxX BPAIICHUS KaK
0 BaXHEHIINX MaTeMaTHYECKHX MOJIEISAX, MO3BOJSIOUIMX OMUCHIBATh U
U3y4aTh Pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

o (¢opmHupoBaHME YMEHHsS paclo3HaBaTb Ha 4YepTekaxX, MOJACIIX H B
pearbHOM MUpPE MHOTOT'PaHHHMKH U TeJla BpaIleHUS;

e OBJIAJICHUE METOJIAMHU PEIICHUS 33/7a4 Ha MOCTPOCHHUS HA H300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

e (dopMupoBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMH TOHSATHSMH O
MHOT'OTpaHHHMKaX U TeJax BPAIICHUs U UX OCHOBHBIMU CBOWCTBaMH;

e OBJIQJICHUE  aNrOpPUTMAMH  pEIIeHUs]  OCHOBHBIX  THIIOB  3ajay;
dbopMupoBaHHE yMEHHUS MPOBOAUTH  HECIOXKHBIE JIOKa3aTelbHBIC
pacCcy X JeHUs B XOJ€ PELICHUS CTEPEOMETPUUYECKUX 3alad U 3a7ad C
HNPaKTUYECKUM COJIEP>KaHHEM;

e pa3BHUTHE UHTEIUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00YUaromuXxcs,
MI03HABATEIbHON aKTUBHOCTHU, UCCIIEOBATENbCKUX YMEHHUM, KPUTUYHOCTH
MBIIICHYS,



e (dopmupoBanue GYHKIMOHATEHON IPaMOTHOCTH, PEIEBAHTHON F€OMETPHH:
YMEHHE Paclo3HaBaTh MPOSABICHUS T€OMETPUUECKUX MOHATHI, 00BEKTOB U
3aKOHOMEPHOCTEN B pEaJbHbIX KU3HEHHBIX CUTyalUUsAX U NpPU U3YUEHUU
OpPYrMX  Y4eOHbIX  IPEIMETOB,  IPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOPMYIHpPOBaTh UX Ha A3BIKE T€OMETPUM U CO3AaBaTh
F€OMETPUYECKHE MOJEIU, NPUMEHATH OCBOEHHBIM TI'€OMETPUYECKUI
anmapar  JUI1 = peleHus  NPAaKTHKO-OPUEHTHUPOBAHHBIX  3a]ad,
UHTEPIPETUPOBATh U OLICHUBATH IIOJyYCHHBIC PE3YJILTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrPaMMBbl SIBJISIETCSI BKIKOYEHHE B KypC
CTEPEOMETPUU B HAYAJIE €r0 U3YUYCHUS 3a/]a4, PEIIAEMbIX HA YPOBHE HHTYUTUBHOIO
NO3HAHMs, U OMpene’aEHHBIM 00pa30M OpraHM30BaHHAs paboTa HajJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTHUYECKOTO M MPOCTPAHCTBEHHOTO MBIIIICHHUS,
CTUMYJIAPYET NNPOTEKAHUE NHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K AAIBHEUILIEMY
U3YYECHUIO IIPEAMETA.

[Tpenmourenue oTAAETCSA HATISAIHO-KOHCTPYKTUBHOMY METOYy OOYYEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCThH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuThe NPOCTPAHCTBEHHBIX ITPEIACTABICHUMU Y
YYaIUXCS B Kypce CTEPEOMETPUH IPOBOAUTC 3a CYET PELICHMS 3a1a49 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B M 3ajJad Ha OINEPUPOBAHUE NPOCTPAHCTBEHHBIMU
obpazamu. Co3manue oOpaza MPOBOAMWTCS C OMNOPOM HAa HArISAHOCTh, a
onepupoBaHue 00pa3oM — B YCIOBHSIX OTBJICUEHHUS OT HAIJISAHOCTH, MBICIEHHOIO
WU3MEHEHUS €r0 UCXOJHOTO COEpKaHUS.

OcHOBHBIE cojaepkaTeNbHble JTUHUU Kypca «l'eomerpum» B 10—11 kmaccax:
«MHororpanHukn», «IIpsMble 1 TUIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOopbI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHKE JIOTUYECKUX YMEHUMN
pacnpenesnseTcs He TOIbKO 110 COAEPKATEIbHBIM JIMHUAM, HO U 10 TOAaM 00y4EHHUs
Ha ypOBHE CPEJHET0 00I11eT0 00pa3oBaHMUs.

ConepxxaHnue 00pa30BaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOGHHMsI paboyeil mporpaMMmbl, pachpeneia€HHbIM [0 TojaM OOydeHus,
CTPYKTypUPOBaHO TakuM o0Opa3oMm, YTOObl OBJAJCHHE T'€OMETPHUUECKUMHU
HNOHATUSMU U HaBBIKAMHU OCYLIECTBIISJIOCH IOCJIEA0BATENBHO U MOCTYIIATEIBHO, C
coOII0ICHNEM IPUHLIUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJINCh B
OOLIYI0 CUCTEMY T€OMETPUUYECKUX IPENCTABICHUN OOYyYaroIMXCs, pacIiupss U
yriayousist e€, o0pa3ysi MpOoUHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha uzyuenue reometpun otBoautcsa 2 yaca B Heaento B 10 kiacce u 1 gac B
Henemo B 11 kitacce, Bcero 3a jiBa rojia o0yuenus - 102 yueOHbIX yaca.



COAEPXKXAHHUE YYEBHOTI O KYPCA
10 KJTACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUIOCKOCT,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHOoe pacnosiokeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
NapajyieJbHbIE M CKpelmuBaromuecs npsMbeie. [lapamnenpHOCTh OPSAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MAapAJUICIbHBIE MPSIMbIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSMBIX; NAPAILIEIBHOCTh NMPSAMOM M IJIIOCKOCTU. YTJBI C
COHAINPABJICHHBIMU CTOPOHAMH; YrOJl MEXAYy IMPAMBIMA B INPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MMApAIIIEIbHBIE INIOCKOCTH; CBOWCTBA IMAPAJIIIEIbHBIX
miockocteit. [IpocTeiimme mpocTpanCcTBeHHBIE (PUTYPHI HA TUIOCKOCTH: TETPadp,
KyO, Mapasuiesienume]]; TOCTPOEHUE CEUCHHI.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: MEPIEHINKYJIAPHBIC MPSMbIC B
MPOCTPAHCTBE, MPSAMBIE MapaUICIbHbIE W IEPIEHAUKYJAPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpeMa O NPSMOU
MEPIEHAUKYJISIPHOW TJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJl MEXKAY IPSIMOU U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroj, JIMHEHWHBIM yroJa JBYTPAHHOIO  yIJa.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 IIJIOCKOCTH, PACCTOSHUE
OT TIPSIMOM JI0 TITIOCKOCTH, MIPOEKITUs (PUTYPHI HA TIIIOCKOCTh. [lepneHaAnKyIsIpHOCTh
IJIOCKOCTEN: NMPU3HAK NEPHEHAUKYIAPHOCTH ABYX ILUIOCKOCTEN. Teopema o Tpéx
MEPIICHIUKYIISIPAX.

MHOrorpaHHuKu

[ToHsiTHE MHOTOTPpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKU; pa3BEPTKa MHOTOrpanHuka. [Ipusma: n-yronbHas
pu3Ma; TPAaHU U OCHOBAHUS MPU3MBI, TIpsiMasi U HAKJIOHHAS TPU3MBbI; OOKOBas U
MOJIHAs MIOBEPXHOCTh MIPU3MBI. [Tapannenenurnen, IPSAMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHHWE MUPAMHUJIBI; OOKOBAs U MOJTHASI TOBEPXHOCTh MTUPAMHUIBI; IPAaBUIbHAS U
ycedéHHass nupamMuga. OIJJIEMEHTbl TMpu3Mbl © nupamuabl. [IpaBunbHBIC
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPAaBUJIbHAS MpPU3MaA U
NpaBWIbHAS NHPAMUIA; NPABUIIbHAs TPEYroJibHas MNHUpPaMUAA W TPaBUIbHbBIN
teTpadap; KyO. IlpencraBieHre O MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
noaeKadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPIMOM,
IJIOCKOCTU. DJIEMEHTHI CAMMETPHUH B MIUPAMUAAX, TapAJUICICITATIEAAX, IPABUIBHBIX
MHOT'OTPaHHUKAX.



Bolunicienue 371€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, [uaroHai H, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM TMOBEPXHOCTU MPSIMON MPU3MBI,
IUTIONIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU MpsiMoit mpu3Msbl. [Tnomans
OOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH NPABWIBHOW MHPAMUJIBI, TEOpeMa O
mIomaau yceu€éHHoi nupamupl. [lonstue 00 00béme. O0BEM mUpamMuIbl, IPU3MBI.

[TomoGueie Tenma B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEN.

11 KJTACC

Tesa Bpalmenus

[unuHapuyeckas OBEPXHOCTb, oOpasyroliue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [lunmuHap: oOCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3yroIas W OCh, IUIONIAJAb OOKOBOW U TOJHON
NIOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yroliue KOHMYECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOHM nmoBepxHocTU. KoHyc: OCHOBaHME U BepIlInHa, 00pa3yroias
Y OCh; TUTOTIA1b OOKOBOM M TIOJTHOM MTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIonme
U BBICOTA; OCHOBaHUS 1 OOKOBAasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTU C]ephl.
B3aunmMHoe pacnosnoxkeHnue chepbl U MIOCKOCTH; KacaTelbHas TNIOCKOCTh K cepe;
I01aab chephl.

N300paxenue Tea BpallleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanuu e BpaleHus 1 MHOTOTPaHHUKOB. MHOrOrpaHHUK, ONMCaHHbBIN
okoJio cdepsl; cepa, BIMCAHHAS] B MHOTOTPAHHUK, UJTM TEJIO BPaIICHHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
OpSIMOYTOJIBHOTO Tapajienenumnea u ciaeactsus u3 He€. OO0BEM LMIMHIpA,
koHyca. O0BEM 1mapa u miomasas chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEpXHOCTEH, 00bEMaMU MOJOOHBIX TE.

Ceuenus uMHIpa (MapajvieabHoO U MEePIEeHIMKYIISIPHO OCH), CEUEHUSI KOHYyCca
(mapasieslbHOE OCHOBAHUIO M IPOXOIAIIEE YEPE3 BEPIINHY), CEUCHHUS 1Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B mpocTpaHcTBe. Cl0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. PaznoxxeHue BekTopa 1no TpéM HEKOMIUIaHAPHBIM
BekTopaMm. [lpaBmwiio mapamnenenunena. Pemenwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBWJI JACUCTBMM C Bekropamu. IIpsaMoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojql Mexay BekropaMu. CKaJIsIpHOE NpPOU3BEICHHE BEKTOPOB.



Brrunciienne yrioB Mexay NpsMbIMU U INIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELIEHUU T€OMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOro TMpeameTa
«Marematukay XapakTepu3yloTCs:

I'paxianckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAAHCKOMN MO3UIIUU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO YJi€Ha POCCHMCKOrO0 OOIIECTBa, MPEACTABICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBJICHHIA,
NpoIeAyp TpaxIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M TIp.), YMEHUEM
B3aMMOJICUCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBUU C HX
(GYHKIUSAMHI 1 Ha3HAYCHUEM.

IIarpuoTnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON TPAKIAHCKON UACHTUYHOCTH, YBOKECHHS K
MPOIIJIOMY U HACTOALIEMY POCCUMCKON MaTEMATUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTU4eCKOW IIKOJIbI,
K HCIOJIb30BaHUIO ATHX JOCTHKEHMH B APYTHX HayKax, TEXHOJOTHUSX, chepax

HKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTEH pOCCHIICKOTO Hapo/a;

c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, HSTUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JTOCTIKCHUN HAYKU U JIEATEITLHOCTHIO
y4€HOT0; OCO3HAHUEM JIMIHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYIYIIEro.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHHUEM K MHUPY, BKIIIOYasl 3CTETUKY MaTEeMaTUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHUH, PaCCyKICHUN; BOCTIPUUMYHUBOCTHIO
K MaTeMaTHYECKUM aCTIeKTaM Pa3InYHBIX BUIOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MaTEMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOTO U 6€30macHOro 0opasa »KU3HU, OTBETCTBEHHOTO OTHOILEHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U
OTZIbIXa, peTyJisapHas Gu3nuecKasi akTHBHOCTH); (DU3NIECKOTO COBEPIIICHCTBOBAHUS,
IPU 3aHATUAX CIIOPTUBHO-03JOPOBUTEIBHOM JIEATEbHOCTHIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYyAy, OCO3HAHUEM ILIEHHOCTU TPYAOJIIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TMPUIOKEHUSIMH, YMEHHEM COBEpINAaTh OCO3HAHHBIA BBIOOD
Oynymeit mnpodeccud W pealu30oBbIBaTh COOCTBEHHBIC J>KU3HECHHBIC IIJIAHBI;
FOTOBHOCTBIO M  CHOCOOHOCTBIO K  MaTeMaTHUYeCKOMY OOpa3oBaHUIO W



CaMOOOpPa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUH NMPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABICHHOCTH.

IKO0JIOrHYeCKoe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTHIO HKOJOTHMUYECKON KYJIbTYphl, MOHUMAHHUEM BIIUSHUS
COLMAIbHO-?)KOHOMHYECKUX TMPOLIECCOB HA COCTOSIHUE MPUPOJHON M COLMATIBHOU
CpeIbl, OCO3HAaHWEM TJIO0ATBLHOTO XapaKTepa JKOJOTHYECKHUX MPoOJeMm;
OpPUEHTALIMEM HA NMPUMEHEHHWE MATEMAaTUYECKUX 3HAHWUW IS PEIICHUs 3a1ad B
00J1acTH OKpY>KaIOIIeH Cpeibl, IIIaHUPOBAHUSI TIOCTYIKOB U OILICHKH WX BO3MOXKHBIX
MOCJIEACTBUN IUISI OKPYIKAIOIIEN CPEBI.

[leHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIIECTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKH Kak c]epbl 4YeloBEeYeCKOW JesATEeNbHOCTH, JTaroB €€
pPa3BUTUA M 3HAYUMOCTH JJIi PAa3BUTUA I[MBWIM3ALMU; OBJIAJICHUEM SI3BIKOM
MAaTEMATHKH W MaTE€MaTUYECKOM KyJIbTYpPOM KakK CpEICTBOM MO3HAHUA MHPA;
TOTOBHOCTBIO OCYILIECTBIATh IPOEKTHYIO M HCCIEI0BATEIBCKYIO JESITEIbHOCTh
WHJMBUAYAJIBHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIE pe3ybTaThl OCBOCHHS MPOTPaMMBI Y4eOHOTO MpeaMeTa
«MatemaTuka XapaKTepPU3yOTCsI OBJIaJICHUEM YHHUBEPCaJTbHBIMU
NO3HABAMENbHBIMU  OeliCMEUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
oelcmseusiMuU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCBUIMU.

1)  Vuusepcanvuvie  nozmaeamenwvmvle  Oeticmsus,  obecneuusaOm
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00OYUAIOWUXCS  (0CBOeHUe
Memo008  NO3HAHUA ~ OKPYHCAIOUie2o0  Mupa;  NpuMeHeHue  J10SUYECKUX,
UCCe008ameNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

ba3oBble jlornyeckue aeicTBus:

e BBISBJIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MIPU3HAKKA MATEMaTHYECKUX
O0OBEKTOB, TMOHSATUH, OTHONICHUH MEXIy MOHATHAMH; (OPMYIUPOBATH
OTIpeNICTICHUsS]  TOHATUN, YyCTAHABIMBATH CYIICCTBEHHBI  IPU3HAK
KJIacCU(pUKALMU, OCHOBAHUA MJii OOOOIIEHHWS W CpPaBHEHUS, KpUTEPUU
IPOBOIMMOTO aHAJIN3A;

e BOCIpPUHUMATH, (OPMYIUPOBATH W  TPEOOPA3OBHIBATH  CYXKICHHS:
yTBEpIUTEIbHbIE W OTpPULIATENbHBIC, €AMHUYHBIC, YacCTHbIE WU OOIIHE;
YCIIOBHBIC;

e BBIABJIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
NpOTUBOpEYHs B (akTaxX, NaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;
npeyiaraTh KpUTEPHUH JJIS BBISABIICHHUS 3aKOHOMEPHOCTEH U IPOTHBOPEYHIA;



e JeNaTh BBIBOABI C MCIOJb30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
UHAYKTUBHBIX YMO3AKIIOUCHUH, yMO3AKIIIOUEHUH 0 aHAJIOTUH;

e TPOBOAMTH CaMOCTOSITENIHO JI0Ka3aTeNbCTBA MaTeMaTHUYECKUX
YTBEPXKACHUNA (MIPSIMBbIE U OT TMPOTHUBHOTO), BEICTPAWBATh apTyMEHTAIIHIO,
NPUBOJIUTH MPUMEPhl W KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKICHHS U BHIBOJbI;

e BbIOMpaTh cmoco0 pemeHus y4eOHOM 3afaun (CpaBHHUBATH HECKOJBKO
BApHAHTOB pEIICHHs, BHIOMpaTh HaMbOOIee MOAXOAAIMNA C y4ETOM
CaMOCTOSITEIIEHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBhIe ucciienoBarebLCKHe 1eHCTBUA:

e HCIOJB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
(GbopMynTupoBaTh BOIPOCH], (UKCHUPYIOLIUME MPOTUBOPEUHE, MPOOIEMY,
yCTaHAaBIMBaTh HCKOMOE€ MW  JaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHCHHUE;

e TPOBOAMTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIH HKCIEPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAHOBIEHHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
o0beKTa, SBJICHMS, MPOLECCa, BBIABICHUIO 3aBHUCHUMOCTEH MEXIY
00BEKTaMU, SIBJICHUSMHU, TIPOIIECCAMU,

e CaMOCTOSITENIEHO (POPMYIHPOBATH OOOOIICHHS U BBIBOJBI IO Pe3yIbTaTaM
NPOBEAEHHOTO HAOMIOCHUS, UCCIEIOBaHMs, OLECHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB M 0000ICHU;

e TPOTHO3MPOBATH BO3MOXHOE Ppa3BUTHE MpOIECCa, a TAaKKE BBIIBUTATH
MIPEJIOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

e BBIABJIATH Ne(UUNTHI HH(OOPMALINY, JAHHBIX, HEOOXOJUMBIX JIJIsl OTBETA Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

e BHIOMpaTh WHPOPMAIMIO W3  HUCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH WHPOPMAITHIO
pa3IMyYHBIX BUAOB U (POPM IPE/ICTABICHHUS,

e CTPYKTYypUpPOBaTh MH(OPMALINIO, IPEACTABIATH €€ B Pa3IMUHBIX (opMax,
WLTIOCTPUPOBATH rpapuuecKH;

e OIICHUBATH HaIEKHOCTD uHpOpMaIuu 1o CaMOCTOSITEIIEHO
c(hOpMYyIIMPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvbHvie KOMMYHUKAmMUGHble  Oelicmeus, 0Oecnedusarom

copmMuUpo8anHOCmMb COYUATILHBIX HABLIKOG 00VHUAIOUJUXCSL.

OO0uenue:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKICHHUS B COOTBETCTBUH C YCIOBHSIMHU
¥ [IETISIMU OOIIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOKO TOUKY 3pEHUS



B YCTHBIX M INMCBMEHHBIX TEKCTaX, JAaBaTh MOSCHEHHUS MO XOAY pPELICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJy4YEHHbBIN PE3YyJIbTaT;

B X0J1¢ 00CY>KJIeHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
po0JIeMBbl, perIaeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIICJICHHbIC HAa TTOUCK
pELIEHHUsI; COMOCTAaBIATh CBOM CYXKIECHHS C CYXACHUSMH JPYTUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh pa3iMyle U CXOJCTBO MO3WIIMIM; B
KOPPEKTHOM popme popMyTupoBaTh pa3HOIIACHS, CBOH BO3PAKECHHUS,;
NPEACTABIATh  PE3yJbTaThl  PEIICHWS  3aJayd,  OKCIEPUMEHTA,
UCCJIeI0BAHMUS, IPOEKTA; CAMOCTOATENILHO BEIOMPATH (POPMAT BHICTYIUICHUS
¢ yu€ToM 3aJ1a4 NMpe3eHTAIMN U 0COOCHHOCTEN ayIUTOPHUH.

CoTpyaHu4ecTBO:

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboThl TpW penieHnyd Y4eOHBIX 3a1ad; MPUHUMATh IIEIb COBMECTHOM
JESTEIIbHOCTH, IUTAHUPOBATh  OpPTaHU3allMI0 COBMECTHOM  paloTHI,
pacnpefieNiaTh BHIbI pabOT, JOrOBapUBATHCS, OOCYXKIaTh MpOIECC U
pe3yabTaT paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHUX JIIO/ICH;

y4acTBOBaTh B TPYNIOBBIX (popmax paboTsl (00CykaeHMS, 0OMEH MHEHUI,
«MO3TOBBIE IITYPMBD)» W WHBIC); BBHIMOJIHATH CBOIO YacTh pabOTHI U
KOOPJAMHHUPOBATH CBOM ICUCTBUS C IPYTUMH YJICHAMH KOMaH Ibl; OIICHUBATh
KayecTBO CBOEro BKJIaga B OOUIMI MPOAYKT 1O KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS.

3) Vuusepcanvnuvie pecynamuesnsle oeiicmausi, obecnevusaom hopmuposarue

CMBLCIIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTABJIATH TUIAH, aJITOPUTM PEIICHUS 3a/1a4H, BRIOUPATh CIIOCO0 pelieHus
¢ y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUI C YUETOM HOBOMU
nHpopmaruu.

CaMOKOHTPOJIb:

BJIAJ€Th HABBIKAMU TO3HABAaTEIbHON pediekcuu Kak OCO3HaHUS
COBEpUIAEMBIX JIEUCTBUIA U MBICTUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB;
BJIAJCTh CITIOCOOAMU CAaMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCa U pe3yibTaTa
pelieHrs MaTeMaTUYeCKOM 3a1auu;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTh IIPH PEILICHUH 3a1a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIIbBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JTAHHBIX, HAWJCHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pE3yJbTaTa IIENH U YCJIOBHUSAM, OOBSICHSTH
MPUYUHBI TOCTHKECHUS WIM HENOCTH)KCHUS PE3YJIbTAaTOB NEATEIIBHOCTH,
HAXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KJTACC

OmneprpoBaTh MOHITHIMH: TOYKA, IPSAMasi, INTIOCKOCTb.

[IpuMeHSTh aKCHMOMBI CTEPEOMETPUU U CIEICTBUS W3 HHUX NPHU PEUICHUU
TreOMETPUUYECKUX 33/1a4.

OmneprpoBaTh MOHATUSMU: MAPAIIICIBHOCTh M EPIICHIUKYIIPHOCTD MPSMBIX
Y IIOCKOCTEHN.

KnaccuduimpoBaTs B3aUMHOE PAaCIONIOKEHHE TPAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHSATHSAMH: JBYI'PAaHHBIA yTroJl, TPAaHU JABYIPAHHOTO YT,
pebpo IBYrpaHHOTO YTJa; JUHEHHBIA yroll JBYrpaHHOTO yria; TpagycHas Mepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh TOHATUSAMH: MHOTOTPAHHHK, BBIMYKJIBIA M HEBBITYKIIBINA
MHOTOTPaHHHUK, 3JIEMEHTHl MHOTOTPAHHUKA, TPABIJIbHBII MHOTOTPaHHUK.

PacrioznaBaTh OCHOBHBIE BHABI MHOTOTPAaHHUKOB (MHUpamMuaa; mpuU3Ma,
MPSIMOYTOJIbHBIN TTapajuiesienune], Kyo).

KnaccudummpoBate ~ MHOTOTpaHHWKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKaUuU (BBIMYKJIblE U HEBBINYKJIbIE MHOTOTPAHHUKH, MpPaBUJIbHBIC
MHOTOTPaHHHUKH; MPSMbIE U HAKJIOHHBIE MPU3MBI, TAPAJIICIICTIUIICIbI).

OmneprpoBaTh MOHATUSIMH: CEKYIIIas INIOCKOCTh, CEY€HNE MHOTOTPAHHHUKOB.

OOBSACHATH PHUHIIUIIBI IIOCTPOSHUS CEUSHUH, UCTIONIB3YsI METOJI CIIEIOB.

CTpouTh ceueHUS] MHOTOTPAaHHUKOB METOJOM  CIIE[OB, BBINOJHSTH
(BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BUJ
CBEpXY, COOKY, CHHU3Y.

Pemath 3amaun Ha HAXOXKIEHUE TEOMETPUUYECKUX BEIMYMH MO oOpa3iam Wiu
ITOPUTMaM, TPUMEHSS W3BECTHBIC AHATUTHYECKHE METOAbI TPU pPEIIeHUHU
CTaHIAPTHBIX MAaTeMaTHYECKUX 3a/1a4 Ha BBIYMCIICHUE PACCTOSHUN MEXIy IBYMS
TOYKAMHM, OT TOYKH JO TMPsAMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIUBAIOIIUMHUCS MTPSIMBIMHU.

Pematp 3amaun Ha HAXOXKIEHUE TEOMETPUUECKUX BEIMYMH MO oOpas3iaM Wiu
ITOPUTMaM, TPUMEHSS W3BECTHBIC AHATUTHYECKHE METOAbl TIPU PEIIeHUH
CTaHJApPTHBIX MaTeMaTWYeCKHUX 3a/Jady Ha BBIYUCICHHE YIJOB  MEXIY
CKPEIIMBAIOIIUMUCA TPSIMBIMHA, MEXAY TMNPAMONA U IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Breruncnate 00bEMBI M IJIOMAAN MOBEPXHOCTE MHOTOTPAHHHUKOB (IIpHU3Ma,
UpaMK/Ia) C IPUMEHEHHEM (POPMYIT; BEIYUCIATH COOTHOIIEHUS MEXTY TUIOMIAASIMU
HOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOIPAaHHUKOB.



OnepupoBaTh TOHATHSIMH: CHUMMETPUS B TPOCTPAHCTBE, IIEHTP, OCh W
MJIOCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh W HHTEPIPETHPOBATH HWHGOPMAIHIIO O
IIPOCTPAHCTBEHHBIX T€OMETPUIECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTh reomeTpudeckue (HakThI 17151 PEIICHHUS CTEPEOMETPUIECKUX 3a/1ad,
MIPEANOIATrafoIINX HECKOJIBKO IIar0B PEIICHUS, €CITM YCIOBUS MPUMEHEHUS 3aaHbI
B SIBHOH (hopme.

[IpuMmeHsTh  TpOCTEHIIME MPOrpaMMHBIE  CpPEACTBA W DJIEKTPOHHO-
KOMMYHHKAITIOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKUX 3a/1a4.

[IpuBoaMTH TpUMEPH MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPONIE U
KU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TMOJIyYeHHBIE 3HAHWS Ha TMPAKTUKE: aHaJIN3UPOBATh PEaTbHBIC
CUTyalldid W TPHUMEHATh W3YYCHHBIC TOHITHS B TIPOIECCE IOWCKA PEIICHUs
MaTeMaTU4eCKun CPOPMYIMPOBAHHONW MPOOJIEMBbI, MOJCIUPOBATH peaTbHBIC
CUTyallil Ha S3bIKE TEOMETPHH, MCCIIEN0BAaTh TIOCTPOCHHBIE MOJEIU C
WCITOJIb30BAHUEM T€OMETPUUYECKUX MTOHSATHI U TEOpEM, anmapara aareOphl; pemarthb
MPAKTHYECKHE 3a/1a4M, CBSI3aHHBIC C HAXOXKJEHUEM I'€OMETPUICCKIX BEIHUHMH.

11 KJIACC

OnepupoBaTh MOHATUSAMH: IWIMHAPUYECKAsS IOBEPXHOCTh, 0OO0Opa3yroliue
UJIUHAPUYECKON TOBEPXHOCTH; IIMIIMHIP; KOHUYECKAasi TOBEPXHOCTh, 00pasyromue
KOHUYECKOW TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpaieHus (HUJIMHIP, KOHYC, cdepa U map).

OOBACHSITH CIOCOOBI TTOJTYYEHHUS TEJT BpAILICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MITOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTAa, BhICOTA
CETMEHTAa; LIAPOBOM CJIOM, OCHOBAHHE IIAPOBOTO CJIOS, BBICOTA LIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Beruncnarh 00bEMBI M IUIOHIAAM  TOBEPXHOCTEH Tel  BpallleHWUs,
TEOMETPUUYECKUX TEJ C IPUMEHEHUEM (HopMy.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONMTUCAHHBIN
0Ko0J10 cepsl; cdepa, BIIMCaHHAS B MHOTOTPAaHHUK WJIM TEJIO BpaIlleHUS.

BeIuncnaTh COOTHOIIEHUSI MEXITY TUIOIIAISIMH MOBEPXHOCTEH U 00BEMaMH
MOJIOOHBIX TEJI.

N3o0pakath m3ydaembie (QUTYpsl OT PYKH U C MPUMEHEHHEM TMPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpaIlleHH.



W3Bnekatb, HWHTEPHPETUPOBATH W MpeoOpa3oBbIBaTh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekax U
pHUCYHKaXx.

OmnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOAHATE JOEHCTBUSA CIOXKEHHS BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBICHITH, KAKUMHU CBOMCTBAMU OHH 00JIaat0T.

[TpumeHsTh IpaBUIIO NMapasieienunea.

OnepupoBaTh MOHATHSIMHU: JIEKAPTOBBI KOOPJMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA, Yrol MEXIY
BEKTOpaMH, CKaJISIPHOE MPOU3BEIEHIE BEKTOPOB, KOJUTMHEAPHbIE U KOMIUIaHAPHBIE
BEKTOPBI.

HaxomuTth cymMMy BEKTOPOB M IIPOU3BEIEHUE BEKTOPA Ha YHUCIIO, YTOJI MEKIY
BEKTOpaMH, CKaJsIpHOE IMPOU3BEJCHME, pACKIaIblBaThb BEKTOp MO JBYM
HEKOJUITMHEAPHBIM BEKTOPaM.

3anaBath IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT.

[TpumensTh reomeTpudeckue (HakThl AJIs pEHICHUS CTEPEOMETPUUECKHX 3a/1a4,
IPENOoJIararolinX HECKOJIBKO IIarOB PEIICHUs, €CITU YCIOBUS TPUMEHEHUS 3a/1aHbl
B SIBHOH (hopme.

Pemate mpocreiiiye reoMeTpuyeckue 3aJaud Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJa.

Pemarp 3amaun Ha [OKa3aTeNbCTBO MAaTEMATUYECKUX OTHOIICHUNA W
HaXOKJCHUE FeOMETPUUECKUX BEJIMYHH 10 00pa3laM Ui ajropuTMam, NPUMEHSs
M3BECTHBIE METOJIbI IIPH PEILICHUH CTAaHJAPTHBIX MaTEMaTUYECKUX 3ajau.

[lpumeHsT mpocTeWIIMEe NPOrpaMMHBIE CpPEACTBA M DIIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CHUCTEMBI ITPHU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4.

[TpuBoauTH HpUMEpPhl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpoae U
KH3HH, PACIIO3HABATH IPOSBJICHNE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[IpuMeHsATH MOJydyeHHBbIE 3HAHWS HA TPAKTUKE: aHATU3UPOBATh pealibHbIe
CUTyalldd M TPHUMEHATb HU3YyYEHHbIE MOHATHS B MPOIECCe MOHCKA PEIICHUs
MaTeMaTH4eCcKu CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEabHBIC
CUTyalldd Ha fA3bIKE TEOMETPUHU, UCCIENOBaTh TMOCTPOCHHBIE MOJEIU C
UCTOJIb30BAHUEM I'€OMETPUYECKIX MOHATHI U TEOpeM, armapara ainreopsl; pemarb
NPaKTUYECKHE 3a]]auu, CBSI3aHHbIE C HAXOXKICHUEM T'€OMETPUYECKUX BEITUYHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBOo 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM JyeKTpOHHBbIe (LM pPOBbLIE)
KonTtpoabHubie
n/n NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI
1 BReICHIE B CTEDEOMETDIIO 10 0 PO https://resh.edu.ru/ Perry
A P P EI'D https://ege.sdamgia.ru/
) [IpsiMbie ¥ IIOCKOCTH B MPOCTPAHCTBE. 12 1 POIII https://resh.edu.ru/ Pemry
[TapayienbHOCTD IPSAMBIX U IIJIOCKOCTEMN EI'D https://ege.sdamgia.ru/
3 [TeprieHAMKYASIPHOCTD MPSAMBIX U 12 0 POIII https://resh.edu.ru/ Pemry
IIJIOCKOCTEN EI'D https://ege.sdamgia.ru/
POUI https://resh.edu.ru/
4 VYIubl MeXAy IPSAMBIMU U IUIOCKOCTSIMHU 10 1 ELD http[s):s//e;ees. sdeanligia.ri?my
POIII https://resh.edu.ru/ Pemry
5 M 11 1
HOTOTpaHHHKH OI'D https://ege.sdamgia.ru/
. POIII https://resh.edu.ru/ Pemry
6 06 9 1
PEMBI MHOTOTPAHIHKOB OI'D https://ege.sdamgia.ru/
7 [ToBTOpEHUE: CEUCHUS, PACCTOSIHUS U YTJIbI 4 1 POIL hitps://resh.cdu.rw Peuty
P ' P - OI'3D https://ege.sdamgia.ru/
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5
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11 KIIACC

HaumeHoBaHue pa3/iejioB U TeM

KoanuecTBOo 4acoB

JyeKTpOHHBbIe (LM pPOBbLIE)

Ne ni/m KonTtpoabHubie
NporpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI
PO https://resh.edu.ru/ Perry
1 T 12 0
¢J1a Bpatiieri EI'D https://ege.sdamgia.ru/
. POIII https://resh.edu.ru/ Pemry
2 ObmEmb1 TeN > ! EI'D https://ege.sdamgia.ru/
3 BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE 10 1 PIL hetps://resh.cdu/ Penry
p P pocip EI'D https://ege.sdamgia.ru/
4 [ToBTOpenue, 06001IeHNE, . 1 POUI https://resh.edu.ru/ Perry
cucTeMaTHu3alus 3HaHui EI'D https://ege.sdamgia.ru/
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 3
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HHOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
KoumnuecTBo yacos
Ne ni/m Tema ypoka KonTtpoabHubie
Bcero
padoThI
OCHOBHbIE IOHATHUSI CTEPEOMETPUU: TOUKA, MpsiMasi, INIOCKOCThb, pocTpaHcTBO. [IpaBuna
1 M300paXeHHs Ha PUCYHKAX: N300pakKeHUS IIIOCKOCTEH, MapallIebHBIX MPSIMBIX (OTPE3KOB), 1
CEpeIUHBI OTpe3Ka
2 [TonsTus: nepecexarouuecs MIOCKOCTH, IEPECEKAIOIINECS IIPsIMast U MJIOCKOCTh 1
[TonsiTust: mepecekarouyecs MmMI0CKOCTH, IepeceKaroIuecs npsmast 1 MiIoCKOCTh 1
4 3HAKOMCTBO C MHOTOTPaHHUKAMH, U300paKCHHE MHOTOTPAHHUKOB Ha PUCYHKAX, HA |
MPOEKIIMOHHBIX YEPTEkKAX
HauanbHble cBeieHUS 0 KyOe U mupaMujie, uxX pa3BEPTKU U Mojeau. CeueHuss MHOTOTPaHHUKOB 1
HavanbHbie cBeneHust 0 KyOe U mupamue, X pa3BEPTku u Moaenu. CedeHnss MHOTOTPaHHUKOB 1
7 [TonsiTrie 06 akCMOMaTUYECKOM MTOCTPOEHUHU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUH U CIIEICTBUS |
U3 HUX
2 [TonaTne 06 akcHOMAaTHYECKOM ITOCTPOESHUH CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPUH U CIIC/ICTBUS |
U3 HUX
9 [TonaTne 06 akcHOMAaTUYECKOM ITOCTPOESHUH CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPUH U CIICICTBUS |
U3 HUX
10 [TonsiTrie 06 akCMOMaTHUYECKOM MTOCTPOEHUHU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUH U CIIEICTBUS |
U3 HUX
1 B3aumHoe pacnionoxeHue NpsiMpIX B IPOCTPAHCTBE: NIEPECEKAIOIINECS, TapaJIEIbHbIE U |
CKpEIIMBAOIINECS IPSIMbIE
12 [TapamienbHOCTh MPSAMBIX U IJIOCKOCTEHN B IPOCTPAHCTBE: MapajliebHbIe NPSIMbIE B POCTPAHCTBE; |

NapaJUIEIbHOCTD TPEX MPSIMBIX




13 [TapamienbHOCT NPSAMBIX U IJIOCKOCTEN B IIpOCTpaHcTBe: [lapaieabHOCTh IPSIMON U INIOCKOCTH 1
14 VYrael ¢ cOHanpaBIE€HHBIMH CTOPOHAMM 1
15 Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE 1
16 Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE 1
17 [TapaniaenbHOCTh IIOCKOCTEH: TTapasuiebHbIE TIIOCKOCTH 1
18 CBolicTBa napasuIeIbHBIX IUNIOCKOCTEN 1
19 [Ipocreiimue MpocTpaHCTBEHHBIC (PUTYPHI HA TUIOCKOCTH: TETPadAp, KyO, mapasuieseIuIe T 1
20 [locTpoenue ceuenuii 1
21 ITocTpoenue ceuenunit 1
2 KonTtponsHas padora no teme "[Ipsimble 1 IIIOCKOCTH B MpocTpaHcTBe. [lapamienbHOCTh MPSIMBIX U |
miockocTei"”
23 [leprieHAMKYASIPHOCTH NPSAMON M TIJIOCKOCTH: MEPNEHAUKYISPHBIE IPSMbIE B TPOCTPAHCTBE 1
24 [IpsiMble mapasenbHble U MEPIEHIUKYIISIPHBIE K INIOCKOCTH 1
25 [Ipsmbie mapannenbHble U MEPHEHAUKYISPHBIE K MIOCKOCTH 1
26 [Ipr3Hak nepneHIuKyJISIPHOCTH TPSIMOM U INTIOCKOCTH 1
27 [Ipu3Hak nepneHuKyJISIPHOCTH MPSMOM U INIOCKOCTH 1
28 Teopema o0 mpsMOH NEPIEHANKYISIPHOMN TIIOCKOCTH 1
29 Teopema o psIMOM NEPIEHANKYISIPHON MIIIOCKOCTH 1
30 Teopema o mpsAMON NEPIEHANKYISIPHOMN TIIIOCKOCTH 1
31 [lepnieHuKysip ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 |
IJIOCKOCTH
1 [leprieHauKYNIAp M HAKIOHHBIE: PACCTOSTHUE OT TOYKHU A0 IUIOCKOCTH, PACCTOSTHUE OT MPSIMOH 10 |
IJIOCKOCTH
13 [leprieHauKYyNIAp M HAKIOHHBIE: PACCTOSHUE OT TOYKHU A0 IUIOCKOCTH, PACCTOSTHUE OT MPSIMOH 10 |

IIJIOCKOCTH




[IeprieHAUKYISAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOH 10

34 1
IJIOCKOCTH

35 VYI1bl B IPOCTPAHCTBE: YIOJl MEXAY IMPSMOH U IUIOCKOCTHIO 1

36 JIByrpaHHbIN yroJl, JMHEHHBIA YToJl JBYTPAHHOTO yIJia 1

37 JIByrpaHHBIN yroJi, TUHEHHBIN YroJl ABYTPAHHOIO yria 1

38 [TeprieHANKYIASIPHOCTD IJIOCKOCTEM: MPU3HAK MEPHEHAUKYIIPHOCTH JIBYX IIOCKOCTEH 1

39 [leprieHIUKYISAPHOCTD INIOCKOCTEN: ITPU3HAK IEPIICHAUKYIIIPHOCTH IBYX IIIOCKOCTEH 1

40 [TeprieHANKYIASIPHOCTD IJIOCKOCTEM: MPU3HAK MEPHEHAUKYIIPHOCTH JIBYX IIOCKOCTEH 1

41 TeopeMa 0 TpEX nmepHneHAUKYISIPAx 1

42 Teopema o0 TpEX nmepHeHIUKYIApax 1

43 Teopema o Tpéx nepneHauKyIsIpax 1

m KonTtponbHas padota mo temam "[lepneHaUKyISpHOCTS MPSAMBIX U TIOCKOCTEH" U "YTIIBI MEXKITY 1
IPSIMBIMU U TNIOCKOCTSAMHU"

45 [TonsiTie MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHUKA, BHITYKJIbIE M HEBBITYKIIbIE |
MHOTOTPaHHUKH; Pa3BEPTKA MHOTOIpaHHUKA

46 [Ipusma: n-yronpHasi mpu3ma; rpaHd ¥ OCHOBAHUS IIPU3MBI; IIpsIMasi U HAaKJIOHHAsI TPU3MBI; OOKOBas |
Y TIOJIHASI TIOBEPXHOCTH MPU3MBI

47 [Tapannenenunen, NpsMOYTroJIbHBIN apaieIeNUIE] U €ro CBOMCTBA 1

43 [Mupamuaa: n-yronpHasi nupaMu/a, TpaHu U OCHOBAHUE MUPAMUIBI; OOKOBAs U TIOJTHAS |
MOBEPXHOCTh MUPAMU/IBL; IPaBUIIbHAS U yCeUEHHAs MUpaMuaa

49 [IpaBusibHBIE MHOTOTPAHHUKU: MTOHSATHE MPABUILHOTO MHOTOTPAHHUKA; MTpaBUJIbHAS MTPU3Ma U |
MpaBWJIbHAS TUPAMHUJIA; TIPABUIIBHAS TPEYTOJIbHAS MMMPaMUIa U TIPABUIIBHBIA TETPAdAP; KyO

50 [IpencraBienue o NpaBUJIbHBIX MHOTOTPAHHUKAX: OKTa3Ip, NOJAEKa’Ap U UKOCABP. 1

51 CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOUKH, IPSIMOM, TUIOCKOCTH. DJIEMEHTBI |
CUMMETPHUU B MUPAMUJIAX, MapalIeNenuIieax, MPaBUJIbHBIX MHOTOTPAHHUKAX

52 Brruucnenue 351eMeHTOB MHOTOTPAHHUKOB: péOpa, THaroHaJIu, YIiIbl 1




[Tnomans O0KOBOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSMON MPU3MBI, TUIOIIAb OCHOBAHHH,

53 TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOU MPU3MBI !

54 [Tnomaaps OOKOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABUIIHBHON MHUPAMUIBI, TEOPEMA O TUIOIIATN |
OOKOBOI TOBEPXHOCTH YCCUEHHON THPAMHUIBI

55 KoHnTtposnbhast pabota mo teme "MHOrorpaHHUKH" 1

56 [TonsiTre 06 00bEMe 1

57 O0BEM TUpamMuIbI 1

58 O06BEM nupamMubl 1

59 O0BEM TUpamMuIbI 1

60 O06BEM nupamMubl 1

61 O0BEM IPU3MBI 1

62 O0BEM TPU3MBI 1

63 O0BEM TPU3MBI 1

64 Kontponbnas padora mo teme "OObEMBI MHOTOTPAaHHUKOB" 1

65 [ToBTOpenue, o6o0IeHne cucTemMaTu3anus 3Hanui. [locTpoeHne ceyeHnii B MHOrOrpaHHHKE 1

66 [ToBTOpEHME, 0000IIIEHNE CUCTEMATH3AIINS 3HAHUM. BhIUnCIeHNE paCcCTOSHUIN: MEXTY TBYyMsI 1
TOYKaMH, OT TOUKH JI0 MPSMOM, OT TOUKH JI0 TNIOCKOCTH, MEXKY CKPEIIMBAIOIIUMHUCS MPSAMBIMU

67 Hrorosast kKoHTposIbHAs paboTa 1
[ToBTOpeHue, 00001IeHNe cucTeMaTH3alus 3HaHUN. BeIuncienne yrios: MexIy

68 CKPEIIMBAIOIIUMHUCS TPSMBIMU, MEXKTY MPSIMOU U TJIOCKOCTHIO, ABYTPAHHBIX YIJIOB, YIJIOB MEXIY 1
MJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KIIACC

KoanuecTBo 4acoB

Ne i/ Tema ypoxka KouTtpoJbHbIe
Bcero
padoThI

Cdepa u map: neHTp, paanyc, IMaMeTp; TIOIaAb MOBEPXHOCTU Chephl 1
Bsaumnoe pacnonoxenue chepbl U INIOCKOCTH; KacaTeabHas MIIOCKOCTh K cepe; miomaas chepbl 1

3 Nzobpaxenue chepsl, mapa Ha mmockoctu. CeyeHus mapa 1

4 [unuaapudeckas MOBEPXHOCTh, 00pa3yroliue HUIHHIPUIECKON TOBEPXHOCTH, OCh 1
UMIMHIPUYECKON TOBEPXHOCTH

5 [Hunuaap: ocHoBaHUS 1 OOKOBas IOBEPXHOCTH, 00pa3yroIIas ¥ 0Ch; IIOMIAAs OOKOBOW U MOIHOM |
MIOBEPXHOCTU

6 N300parkeHre HuIMHApa Ha TIocKocTH. Pa3BépTka nnnunaapa. CeueHus: HWIMHAPA (TTIOCKOCTHIO, 1
napajieIbHOM WK NEPIeHIUKYISAPHON OCH LMIMHIPA)

7 Konnueckas moBepXHOCTh, 00pa3yronue KOHUIYECKOW MOBEPXHOCTH, OCh M BEPIIMHA KOHUYECKOM |
MOBEPXHOCTHU
Konyc: ocHOBaHue 1 BepiInHa, 00pa3yromas ¥ OCh; IO lb OOKOBON M IMOJIHOW OBEPXHOCTH 1
VY ceu€HHBIN KOHYC: 00pa3yroNINe ¥ BHICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh 1

10 N300paxeHune koHyca Ha MI0CKoCTH. Pa3BépTka konyca. CedeHus KoHyca (TUIOCKOCTHIO, 1
napajuieIbHOM OCHOBAHMIO, U TJIIOCKOCTHIO, MPOXOASIEH Yepe3 BEPIINHY)

11 KomOuHanus e BpaleHus 1 MHOTOTPaHHUKOB 1

12 MHororpaHHHK, ONTUCaHHBIN 0KOJI0 chepsl; chepa, BMCaHHAS B MHOTOTPAaHHUK WM B TEJIO 1
BpallleHUs

13 [Tonsatue 06 06bEMe. OCHOBHBIE CBOHCTBA 0OBEMOB TeEI 1

14 O0BEM UIMHIpA, KOHYCa 1

15 O0BéM 1rapa u miomaab cepsl 1




[TomoGHbIe Tena B mpocTpaHcTBe. COOTHOMICHUS! MEXY IUIOLIAIIMU IIOBEPXHOCTEH, 00bEMaMu

16 1
MMOIOOHBIX TE

17 KonrponsHas pabora no temam "Tena Bpamenus” u "O6bemsl Ten" 1

18 BekTop Ha MII0CKOCTH U B IPOCTPAHCTBE 1

19 CrnosxeHue 1 BBIYMTAHNE BEKTOPOB 1

20 YMHOKEHUE BEKTOpa Ha YUCIIO 1

21 PasnosxeHne BekTopa 1o TpéM HEKOMIUIAHAPHBIM BeKTopaM. IIpaBuio napamienenumnena 1

22 Pemenue 3agay, cBsi3aHHBIX C IPUMEHEHUEM MTPABUII IEUCTBUM C BEKTOPAMH 1

” [IpsmoyronbHas cucTeMa KoopauHat B mpoctpancTBe. Koopaunatsl BekTopa. [Ipocreiimme 3agaun |
B KOOpJMHATAX

24 VYron mexay Bekropamu. CKalnsipHOE TPOU3BEACHUE BEKTOPOB 1

25 Brruncnenue yrioB Mexy NPSIMbIMH U TUIOCKOCTSIMU 1

26 KoopanHaTHO-BEKTOPHBIN METO/ TP PELIEHUH T€OMETPUUYECKUX 3a1a4 1

27 KontponbHas padota mo Teme "BekTopsl 1 KOOpAMHATHI B TPOCTpaHCTBE" 1

)% [ToBTOpenue, 00001IeHNE U cucTeMaTH3alus 3HaHui. OcHOBHbIE (DUTYPBHI, (PAKTHI, TEOPEMBI Kypca 1
TUTAHUMETPUH

29 [ToBTOpenue, 0600mEeHre U cucTeMaTu3amus 3Hanuil. OCHOBHBIC (DUTYPHI, (aKTHI, TEOPEMBI Kypca 1
TUTAHUMETPUH

30 [ToBTOpenue, 0000IIeHNE U CUCTEMAaTH3aIMs 3HaHUH. 3a/1aui TUIAaHUMETPUU U METOJIbI UX 1
pelieHus

31 [ToBTOpenue, 0000IIeHNE U CUCTeMAaTH3aIMs 3HaHUH. 3a/1aui TUIAaHUMETPUU U METOJIbI UX 1
pereHus

1 [ToBTOpenue, 0600mEeHre U cucTeMaTu3amus 3Hanuil. OCHOBHBIC (DUTYPHI, (AKTHI, TEOPEMBI Kypca 1
CTepEeOMETpUH

33 HroroBas koHTpoIIbHAsE paboTa 1

34 [ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aUs 3HaHUI 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» MaTtemaTuka: anrebpa 1 Hayaisa MaTeMaTHYEeCKOTO aHAJIN3a, TEOMETPHSL.
I'eometpus, 10-11 xkmaccwl/ Atanacsa JI.C., byry3os B.®., Kanomues C.b. u

npyrue, AkunonepHoe oomectBo «M3narensctBo «IIpocsenienne»

METOJNYECKHUE MATEPHUAJIBI VIS YUUTEJIA

YMK I'eometpust. Atansicsia JI.C. (10-11) ba3oBsiit ypoBeHb

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET
POIII https://resh.edu.ru/

Pemry EI'D https://ege.sdamgia.ru/
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