MUWHHUCTEPCTBO MIPOCBEINIEHUA POCCUICKOM ®EJIEPAIININ

MunuctepcTBo o0pazoBanust Kuposckoii o01actu

MyunununaasHoe oopazoBanue «I'opoa Kupos»

( )
,ELOKVMEHTFIOHI'II/ICAH
ONEKTPOHHOM
noanncbio
g MBOY COII ¢ YUOII Ned47 ropona Kupona
fggéléz):gig;ZOZ17778392F04930AFF93
EZEZ:S:TE:‘I?GH: € 22.08.2023 po 14.11.2024
. J
PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
Ha MO yuurenei ¢ MC mikosnbl Jnpexropom
MaTeMaTHKH, PU3UKH,
HH(bOp MaTHKH Kpaesa N.A. Komauuros B.JI.
[Iporokon Ne 1 ot «30» [Ipuka3 Ne 179 ot «31»
aprycrta 2024r. aprycrta 2024r.

BacunbseBa T.I'.
[IpoTokon Ne 1 ot «29»
aBrycra 2024 r.

PABOYAS ITPOI'PAMMA

yueOHoro npeamera «I'eomerpusi. ba3oBblii ypoBeHb»

st ooyuatomuxcs 10-11 kimaccos

coctasutenn: Bacunbesa T.I'., Hakumnona 3.X., XomyTtoB A.H.

Kupos 2024



MNOACHUTEJIBHASA 3AIIMCKA

PabGouas mporpamma ydeOHoOro kypca «I'eomerpusi» 0a30BOro ypoBHS AJis
obyuarommuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOro
rOoCyJapCTBEHHOTO 00Pa30BaTEIBLHOTO CTaHIApTa CPeaHETro o0Iero oopa3oBaHwsl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWU, MPEABABIIEMBIX K
MaTEMaTUYeCKOMY O0pa30BaHUIO, M TPAAMIMI POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpamMmbl 0OecrieunBaeT OBIAJECHUE KIIOUYEBBIMU KOMIIETEHIIUSIMH,
COCTaBJISIIOLIMMU OCHOBY JJISI CaMOPa3BUTHS M HENPEPHIBHOTO 0OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO PAa3BUTHS
JUYHOCTH 00YJarOIIuXCsl.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpPUM Ha YPOBHE CpPEIHEro oOLIero
oOpa3oBaHusi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYUMOCTBIO METANPEAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyUEHHUS T€OMETPUH B HAIPABJICHUU JUYHOCTHOTO
pa3BuTHs OOydaromuxcs, (GopMHUpPOBaHUS (YHKIIMOHATHLHON MaTeMaTHYEeCKOU
I'PaMOTHOCTH, U3YYEHHUS IPYTUX y4yeOHbIX AMCUMILINH. Pa3Butue y oOyuarommxcs
IPABWIBHBIX IPEJICTaBICHUA O CYIIHOCTH M INPOMCXOKIECHUM I€OMETPUUYECKHX
abCcTpakiuii, COOTHOLICHUH PEaJTbHOTO0 M UACATBHOT0, XapaKTepe OTpasKeHUs
MaTeMaTHYECKON HAYKOH SIBJIEHUU U ITPOLECCOB PEATBHOIO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U POJIM MAaTEMATUUYECKOTO MOJIEIMPOBAHUS B HAYYHOM [TO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS yUAIIUXCS, a
TAaK)K€ KayeCTB MBILIUICHHS, HEOOXOMUMBIX I aJanTallid B COBPEMEHHOM
o0iecTse.

['eomeTpus sBisieTcs OAHUM U3 0A30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOuiero o00pa3oBaHus, TaK KaK O00ECIEYMBAET BO3MOXHOCTb M3YUYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHOM HAlPaBJIEHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MbllIUIEHHE, (OPMHUpPYEMOE IPHU H3YYEHUH OO0YyYaroIMMUCS
HNOHATUHUHBIX OCHOB F'€OMETPHUM U MIOCTPOCHHUH LIEMIOYKH JJIOTUYECKHUX YTBEPKICHUN
B XOJ€ pEIIEHUs T'€OMETPUUYECKHUX 3a7ay, YMEHHUE BBIJIBUIaThb U OINPOBEPrarhb
TUIIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCA IPU PELIEHUH 3a/lad €CTECTBEHHO-
HAy4YHOI0 LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HUKH.

YMeHHE OpUEHTUPOBATHCS B NPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JAcCTsIX AESITeNbHOCTU uenoBeka. OpHeHTaluus 4eloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHAIbHOTO ObITHs, (opma
OTPaXEHHS OKPY’KAIOLIETO MHUPA, YCIOBHE YCHEIIHOIO NO3HAaHUS M aKTUBHOIO
npeoOpazoBaHus  AelcTBUTENbHOCTU.  ONepupoBaHHE  MIPOCTPAHCTBEHHBIMU
oOpa3aMu 00beTUHSET pa3HbIle BUABI YU€OHOI U TPYIOBOM AESITEILHOCTH, SABIISETCS



OTHUM U3 TPO(ECCHOHATPHO BaXXHBIX KAayeCTB, MOITOMY aKTyallbHa 3ajadva
dopmupoBaHus Yy  OOyYamOIIUXCS TMPOCTPAHCTBEHHOT'O  MBINUICHHS  Kak
Pa3sHOBUIHOCTH OOpa3HOTO MBIIUICHHS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJTOTOBKE K IIPAKTUYECKON ACSATEIHHOCTH IO MHOTHM HAIPABICHUSIM.

Ilens ocBoeHuss mporpammbl yueOHOro kypca «['eomerpusi» Ha 06a3zoBOM
ypoBHE OOyueHusi — 00OmeoOpa3oBaTeibHOE U OOILIEKYJIbTYpPHOE pa3BUTHE
oOyJaromuxcs uepe3 obecrneyeHrue BO3MOXKHOCTH MPUOOPETEHHS U UCTIOJIb30BaHUS
CHUCTEMaTHYECKUX TE€OMETPUYECKUX 3HAHMH M JACUCTBUH, cHeru(pUUHBIX
I€OMETPHH, BO3MOXKHOCTH  YCIIEIIHOTO TMPOJOJDKEHUs o0Opa3oBaHUs IO
CHELHATIbHOCTSIM, HE CBSI3aHHBIM C PUKJIAJHBIM UCIOJIb30BAHUEM T€OMETPHH.

[Ilporpamma 1o TeoMeTpuu Ha 0a30BOM YpOBHE IpeJHA3HAYEHA IS
00yYaromMXCsl CPEIHEH IIKOJIBI, He UCIIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyIHECHUH
Ha ypOBHE OCHOBHOTO o0Imiero obpaszoBanusa. TakuMm oOpa3om, oOydarouiuecs Ha
0a30BOM ypOBHE JIOJKHBI OCBOUTH 001I[1Ie MaTeMAaTHYECKHE YMEHUS, CBA3aHHBIE CO
cnenu(UKOi TeOMETPUH U HEOOXOAMMBIC JUIS KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, oHM HMEIOT BO3MOXKHOCTh H3yYUTh T€OMETPHI0 OoJiee riIyOoKo, eclin
B JalbHEWIIEM BO3HUKHET HEOOXOIUMOCTh B TI'E€OMETPHYCCKUX 3HAHUSX B
npodecCUOHATBHON 1EATEIbHOCTH.

JIOCTH)KEHHE IeJIM OCBOCHHUS TMPOrpaMMbl  00ECHeYMBACTCA pPEUICHUEM
COOTBETCTBYIOIIMX  3adad. [IpHOpWUTETHBIMH 3ajJa4aMH  OCBOCHHUS  Kypca
«["eomerpumn» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

o (¢opMHpOBaHME TPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOMH

KYJIBTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

o (¢opmMHUpOBaHME MPEACTABICHNUS O MHOTOTPaHHUKAX U TeJIaX BPAIICHUS KaK
0 BOXHEUIIMX MAaTEMAaTUYECKHX MOJEISAX, MO3BOJIIONINX OIUCHIBATh U
U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

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

e OBIIQJICHUE METOJAMHU PEIICHUS 3a]ad Ha MOCTPOCHUS Ha M300pasKeHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

o (GopMHpOBaHHE YyMEHHUS OIECPHPOBATH OCHOBHBIMHU TMOHSATHUSIMH O
MHOT'OTpaHHHMKaX U TeJax BPAICHUs U UX OCHOBHBIMU CBOWCTBAMU;

e OBJIQJICHUE  aNrOpPUTMAMH  pEIIEeHUs]  OCHOBHBIX  THIIOB  3ajay;
dopMupoBaHHEe  YMEHHS TPOBOJUTH  HECIOKHBIC  JIOKA3aTEIbHBIC
paccyXIeHHs B XOJA€ PEIICHHS CTEPEOMETPUYECKMX 3aJad M 3a1ad C
HNPaKTUYECKUM COJIEP’KaHHEM;

e Ppa3BHUTHE UHTEIUICKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN 00yUaromuxcs,
MO3HABATEIbHON aKTUBHOCTHU, UCCIIEOBATEIbCKUX YMEHHUM, KPUTUYHOCTH
MBIIICHYS,



e (dopmupoBaHue GYHKIIMOHAIBHON IPaMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHHE PacliO3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHITHI, 00BEKTOB U
3aKOHOMEPHOCTEN B peaJbHBbIX XU3HEHHBIX CUTYyalUsX U NPU U3YUCHUH
OpYruX  Y4eOHbIX  IPEIMETOB,  NPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOPMYIHpPOBaTh UX Ha A3BIKE T€OMETPUHU U CO3AaBaTh
FEOMETPUYECKHE MOJIEIM, NPUMEHATH OCBOEHHBIM TI'€OMETPUYECKUI
anmapar  JUI1i = peleHus  I[PAaKTHKO-OPUEHTHUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATh U OLICHUBATH IIOJIyYCHHBIC PE3YJILTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrPaMMBbl SIBJISIETCSI BKJIOYEHHE B KypC
CTEPEOMETPUH B HAYAJIE €r0 U3YUYCHUS 3aa4, PEIIAEMbIX HA YPOBHE HHTYUTUBHOIO
MO3HAHMS, U OIpene’aEHHbIM 00pa30oM OpraHu30BaHHAs padOTa HAJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTHUYECKOTO M MPOCTPAHCTBEHHOTO MBILIICHHUS,
CTUMYJIAPYET NPOTEKAHUE NHTYUTUBHBIX NPOLIECCOB, MOTUBUPYET K AAIBHEUIIEMY
U3YYECHUIO IIPEAMETA.

[Ipenmourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOY OOYYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCThH IPEJIMETHO-
IIPAKTUYECKOM JEeATENbHOCTH. Pa3BuThe NpPOCTPAHCTBEHHBIX IIPEACTABICHUM Y
YYaIUXCs B Kypce CTEPEOMETPUH IPOBOAUTCS 3a CUET PELICHMS 3a1a4 Ha CO3/1aHNE
IPOCTPAHCTBEHHBIX 00pa30B M 3ajlad Ha OIEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3nmanue oOpa3a MPOBOAWTCS C OMNOPOM HA HATISAHOCTh, a
oIepupoBaHrEe 00Pa30M — B YCIOBUSX OTBJICYEHHS OT HATJISIIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COIEpKaHUS.

OcHOBHBIE cojepkaTelbHble JTUHUU Kypca «I'eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsMble 1 TUIOCKOCTH B POCTPAHCTBEY, «Tena BpameHus»,
«BeKTopbl M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHKE JIOTUYECKUX YMEHUMN
pacnpezensercs He TOJIBKO M0 COAepPKATeTbHBIM JIMHUASM, HO U 1O TOJaM 00y4eHHS
Ha YPOBHE CpPEIHEro o01IEro 00pa3oBaHus.

ConepxxaHnue 00pa30oBaHUS, COOTBETCTBYIOLIEE IMPEAMETHBIM pe3yibTaTaM
OCBOGHHUsI paboyeil mporpaMmbl, pacmpeneia€HHbIM [0 TojaM OOydYeHHs,
CTPYKTypUPOBaHO TakuM oOpa3oM, 4YTOObI OBJAJCHHE T'€OMETPUUECKUMU
NOHATUSMU U HaBBIKAMHU OCYLIECTBJISJIOCH IOCIEA0BATEIBHO U MOCTYIIATEIBHO, C
coOII0ICHMEM IPUHLIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJIHUCh B
OOLIYI0O CUCTEMY T'€OMETPUYECKUX IPEICTABICHUM OOydarolUXCs, paciiupsis U
yriay6usist €€, o0pa3ysi MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha uzyuenue reometpun otBoautcs 2 yaca B Hejento B 10 kinacce u 1 vac B
Heneno B 11 kiacce, Bcero 3a jBa rojia o0yuenus - 102 yueOHbIX yaca.



COAEPXKXAHHME YYEBHOI'O KYPCA
10 KJTACC

IIpsiMble ¥ IJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMATUYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECs,
napajuielbHble W CKpeluBamoluecs mnpsmble. [lapamnenbHOCTh OpsMBIX U
IJIOCKOCTEd B MPOCTPAHCTBE: MapaJUICIbHbIE MPSIMBIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSAMBIX; NAPAILIEIBHOCTh MPAMON M IJIOCKOCTH. YTJIBI C
COHANPABJICHHBIMA CTOPOHAMHU; YIOJ MEXAYy HpsIMbBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MAPAIIIENBHBIE INIOCKOCTH; CBOWCTBA IMAPAJIIIEIbHBIX
miockoctei. [IpocTelinmme mpocTpanCTBeHHBIE (PUTYPHI HA TUIOCKOCTH: TETPadp,
KyO, Mapasuiesienume/]; HOCTPOECHUE CEUSHH.

[leprieHIUKYISIPHOCTh NPSIMOM M TJIOCKOCTH: MEPIEHIUKYJISPHBIC MPSMbBIE B
IPOCTPAHCTBE, MpSAMbIE MapajuleIbHbIE W NEPHEHAMKYJSPHBIE K IIJIOCKOCTH,
IPU3HAK NEPNEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSIMOU
NEPIEHIUKYJIIPHOW TUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY MNPSIMON U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJl, JIMHEHHBIA Yroa JBYTPaHHOIO  yIJia.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IIJIOCKOCTH, PACCTOSIHUE
OT IPSIMOM J10 TIOCKOCTH, MMPOEKIIUS (PUTyphI HA TUIOCKOCTb. [leprneHuKynapHoCTh
IJIOCKOCTEN: NMPU3HAK NEPHEHAUKYIAPHOCTH ABYX IUIOCKOCTEN. Teopema o Tpéx
MEPIICHIUKYIISIPAX.

MHOrorpaHHuKu

[ToHsiTHE MHOTOIPaHHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAHHHKA, BBIMYKJIbIE
Y HEBBIITYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. Ilpusma: n-yroiapHas
npu3Ma; TPaHU U OCHOBAHUS MPU3MbI, IpsMasi U HaKJIOHHAs MPHU3MBbL, OOKOBas U
MOJIHAs MIOBEPXHOCTh IPU3MBL. [Tapannenenunen, PSMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHUE MUPaMU/IbI; OOKOBAs M MOJIHAsI TOBEPXHOCTh MUPAMUbI; IPABUIIbHAS U
yCeu€HHas MNHUpaMuja. OJIEMEHTbl HOpu3Mbl M nupamuiasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPAaBUIBHOIO MHOTOIPAHHUKA; NpPaBUJIbHAS MpPU3MaA U
NpaBWJIbHAs MHUPAMUIA; NpPaBUJIbHAs TPEYroJibHas MNHUpPaMUAA W TPABUIbHbBIN
terpa’ap; KyO. IlpencraBieHre O mpaBUIIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
nozexa’ip u ukocasap. CeueHus Mpu3Mbl U TUPAMUJIBL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IMPSMOMH,
IJIOCKOCTU. DJEMEHTBI CAMMETPHUH B IMPAMUAAX, TapaJUICIEITUAIEAAX, IPABUIbHBIX
MHOT'OTPaHHUKAX.



Boluncnienne 31€MEHTOB MHOTOIPAHHUKOB: pEOpa, UAroHaja, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M TMOJIHOM TOBEPXHOCTH MPSIMOW MPHU3MBL,
IUIONIA/Ib OCHOBAHMI, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU MpsiMoit mpu3Mmsbl. [Tnomans
OOKOBOIl MOBEPXHOCTHM M IOBEPXHOCTH IMPAaBUIBHOM INHpaMHUABI, TEOpEMa O
IoIaau yceu€éHHoi nupamuapl. [lonstue 00 o0béme. O0BEM nUpamMuIbl, IPU3MBI.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEN.

11 KJIACC

Tesa Bpalmenus

[unuHapuyeckas IOBEPXHOCTb, oOpasyroliue UMJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIMHAPUYECKON mMoBepXHOCTU. [lunuHIOp: oCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3yroImass W OCh; IUIOMIAJAh OOKOBOW W TMOJHON
MIOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yroliue KOHMYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM noBepxHocTu. KoHyc: OcCHOBaHME U BeplIrHa, o0pa3yroias
¥ OCh; TUTOTIIA1b OOKOBOM M TIOJTHOM MTOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pasyromne
U BBICOTA; OCHOBAHUS M OOKOBAasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAJb MMOBEPXHOCTU C]ephl.
B3aunmMHoe pacnosnoxxenue chepbl U MIOCKOCTH; KacaTelbHasi TNIOCKOCTh K cepe;
I011a1b Chephl.

N300paxenue Tea BpalleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KomOunanuu ten BpameHus 1 MHOTOTpaHHUKOB. MHOTOTrpaHHUK, OTIMCaHHBIH
okoJ10 cdepsl; cepa, BIMCaHHAS] B MHOTOTPAHHUK, UJTM TEJIO BPAIICHHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00HEMOB Tell. Teopema 06 00béMe
OpSIMOYTOJIBHOTO Tapajienenumneaa u ciaeactsus u3 He€. OO0BbEM LMIMHIpA,
koHyca. O0BEM 1mapa u miomasb chepsl.

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

Ceuenus uMHIpa (MapajvieIbHO U MEPIEHIMKYIISIPHO OCH), CEUCHUSI KOHYyCa
(mapasuieslbHOE OCHOBAHUIO U IIPOXOIAILIEE YEPE3 BEPILMHY ), CEYEHUS Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrop Ha miiockocT U B pocTtpaHcTBe. CII0XKEHNUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. PaznoxxeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PemeHwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBWJI JACHUCTBMM C Bekropamu. IIpsMoyronpHas cucrema
KoopauHaT B mnpoctpadHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojl Mexay BekropaMu. CKaJsIpHOE NPOU3BEICHHE BEKTOPOB.



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



INVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOro TMpeameTa
«MareMaTuka» XapakTepU3yIOTC:

I'pa:knanckoe BocnmuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAAHCKOHN MO3ULIUU 00YUYaOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO 4YJieHa POCCHIMCKOrO0 OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHIA,
nporeAyp TpaxaaHCKOro ooOmiecTBa (BbIOOPHI, OMPOCHl MU TIp.), YMEHHUEM
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HX
(GYHKIUSMU 1 Ha3HAYECHUEM.

IIarpuornyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOIIUIOMY Y HAaCTOSIIIEMY POCCUHCKOM MaT€MAaTUKH, IIEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON IKOJIBI,
K HCIOJh30BAHUIO 3THUX JOCTKEHUW B JPYIHX HayKax, TEXHOJOTHUAX, cdepax
HKOHOMMUKHU.

JLyX0BHO-HPABCTBEHHOI0 BOCIIMTAHUA:

OCO3HAaHHEM JTyXOBHBIX LEHHOCTEN POCCUICKOTO Hapo/a;
c(hOpMUPOBAHHOCTBIO ~ HPABCTBEHHOTO  CO3HAHUS, H3TUYECKOrO0  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUI HAYKHU U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JINYHOTO BKJIAJa B IOCTPOECHUE YCTOMUMBOTO OYAYIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHHUEM K MHPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHUH, PACCYKACHUN; BOCTIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO yMEHHUS TPUMEHATh MaTEeMaTUYECKHWE 3HAHUSA B
MHTEpecax 3J0pOBOT0 U 0€30macHOro 0opasa KU3HU, OTBETCTBEHHOTO OTHOILIECHUS
K CBOEMY 3JIOPOBBIO (37I0pOBOE MHUTAHHWE, COATAHCHUPOBAHHBIN PEKUM 3aHATHA U
OTJIbIXA, peryJisipHas (u3nuecKasi akTUBHOCTD); (PU3NYECKOTO COBEPLICHCTBOBAHMUS,
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBbHOCTHIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYyAy, OCO3HAHUEM ILIEHHOCTU TPYAOJIOOUS; MHTEPECOM K
paznuuHbiM  chepam  MpodecCHOHAIBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTHUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIN BHIOOD
Oynymei mnpodeccur U peanr30BbIBATH COOCTBEHHBIE KU3HEHHbBIC IIAHBI;
TOTOBHOCTBIO W  CHOCOOHOCTBIO K MaTeMaTUYeCKOMy OO0pa3oBaHUIO U



caM000pa3oBaHWIO0 HAa TPOTSHKCHUHM BCEW JKU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH.

JK0JIOru4YecKoe BOCIIUTaHUE:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpbl, MOHUMAHHUEM BIIUSHUS
COLMAIBHO-DKOHOMUYECKHUX TPOILIECCOB HA COCTOSIHUE MPUPOTHOM U COLMATIBHOU
Cpenmpl, OCO3HAaHHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  MpoOJeMm;
OpHEHTAallMe HAa MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUW JUIsl PEIICHUsS 3a/lady B
00J1acTH OKpY>KaIOIIEeH Cpeibl, TIIaHUPOBAHUSI TIOCTYIIKOB U OLICHKH WX BO3MOXKHBIX
MOCJIEACTBUN IUISI OKPYIKAIOIIEN CPEBI.

ILleHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAYKH W  OOIIECTBEHHOW TMPAKTHKH, [MOHUMaHHUEM
MaTeMaTHYECKOW HayKHh Kak c]epbl 4YeloBEeYeCKOW JesATEeNIbHOCTU, JTaroB €€
pa3BUTUA M 3HAYMMOCTH [JIi PAa3BUTUSA IMBUIM3ALMH; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKU U MAaTeMaTUYECKOW KyJIbTypOW KakK CpPEIACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYHIECTBIIATh MPOEKTHYIO U HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJIMBUAYAJIbHO U B TpYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenmMeTHble pe3yibTaThl OCBOCHHsI MPOTPaMMbl Y4eOHOTO TpeameTa
«MatemaTuka XapaKTepPU3yOTCs OBJIaJICHUEM YHHUBEPCaJTbHBIMU
NO3HABAMENbHBIMU  OeliCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUGHBIMU
oelcmeusiMU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCTBUIMU.

1)  Vuusepcanvuvie  nozmaeamenwvmvle  Oeticmsus,  obecneuusaom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YHAIOWUXCS (0CBOeHUe
Memo008  NO3HAHUA  OKPYHCAIOUie2o0  Mupa,  NpuMeHeHue  J102UYECKUX,
UCC1e008ameNbCKUx onepayull, yMeHuti pabomams ¢ ungopmayueti).

ba3oBble jlornyeckue JeicTBus:

e BBISBJIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMaTHISCKUX
OOBEKTOB, MOHATUH, OTHOIICHUH MEXIy MOHATHAMH; (OPMYyIUPOBATH
OTIpe/IeTICHUs]  TMOHATUN, yCTAHABIMBATh CYIICCTBEHHBI  IMPU3HAK
KJIacCU(pUKALMU, OCHOBAHMUA IJii OOOOIIEHHS W CpPAaBHEHUS, KPUTEPHUH
IPOBOMMOTO aHAIIN3A;

e BOCHpUHUMATH, (OPMYIUPOBATH W TPEOOPA3OBHIBATH  CYXKICHHS:
yTBEpJUTEIbHbIE W OTpULIATEIbHBIC, €AMHWYHBIC, YacTHbIE W OOIIHCE;
YCIIOBHBIC;

e BBIABIATH  MATEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMMOCBS3U U
NpOTUBOpeYHs B (akTaxX, NaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;
npeyiaraTh KpUTEPHUH JJIS BBISABIICHHUS 3aKOHOMEPHOCTEH U IPOTHBOPEYUHIA;



e JeNaTh BBIBOJABI C HCIIOJB30BAaHHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
VWHIYKTUBHBIX YMO3aKJIIOUYEHUH, YMO3AKIIFOUEHUH 110 aHAJIOTHH;

e TPOBOAMTH CaMOCTOSITEJIHO JI0Ka3aTeNNbCTBA MaTEeMaTHUYECKUX
YTBEPXKACHUN (IIpsIMbIE U OT IPOTUBHOIO), BHICTPAWBATh apryMEHTALMIO,
IPUBOJUTH IHPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY>KICHHS U BHIBOJIbI;

e BbIOMpaTh crmoco0 pemeHus y4eOHOM 3afaun (CpaBHHUBATH HECKOJBKO
BApUAHTOB peEUIEHMs, BbIOMpaTh Hauboyee NOAXOAAIIUNA C YUYETOM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPUEB).

Ba3oBhIe ucciieqoBarebLCKHe 1eHCTBUA:

e HCIOJIB30BaTh BOIMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
(GbopMynTupOBaTh BOIPOCH], (UKCHUPYIOLIUE MPOTUBOPEUUE, MPOOIEMY,
yCTaHaBIMBaTh  MCKOMOE€ M  JlaHHOe, (OpMHUPOBATH  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIINI0, MHEHHUE;

e TPOBOAWTH CaMOCTOSITENIbHO CIUTAaHUPOBAHHBIN HKCIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAaHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4YEeCKOIro
o0BeKTa, SBJICHMS, MPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMHU, SIBJICHUAMH, IPOLIECCAMY;

e CaMOCTOSITENIBHO (POPMYIMPOBATH OOOOIIEHHS U BBIBOJBI IO PE3yIbTaTaM
NPOBEAEHHOTO HAOMIOECHUS, UCCIEIOBAHM, OLEHUBATh JOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHU;

e IIPOrHO3MPOBATh BO3MOXHOE Ppa3BUTHE MpOLECCa, a TAKKE BBIJIBUTATh
IPEIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCJIOBHUSX.

Pabora ¢ undpopmanmeii:

e BBIABJIATH 1e(ULINTHI HH(OOPMALIUY, JAHHBIX, HEOOXOUMBIX JIJIsl OTBETA Ha
BONPOC U JUIsI pEIICHU 3a/1a4H;

e BbIOMpaTh  MHGOPMALMIO W3  UCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIN3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIUIO
pa3IMYHBIX BUAOB U (POPM IMPE/ICTABICHHUS,

e CTPYKTYypUpPOBaTh MH(OPMALIUIO, MIPEACTABIATH €€ B pa3IMUHBIX (opMax,
WLTIOCTPUPOBATH rpapuuecKH;

e OILICHUBATH Ha/1EKHOCTD uHpOopMaLuu o CaMOCTOSITEJIHO
c(OpMYJIMPOBAHHBIM KPUTEPUSIM.

2)  VuueepcanvHvie KOMMYHUKAmMUGHble  Oelcmeus, 0Oecnedusarom

chopMupo8aHHOCHL COYUATLHBIX HABBIKOS 00YYAIOUJUXCHL.

OOwmenne:

e BOCIHPUHUMATh U (POPMYIHPOBATH CYKIEHUS B COOTBETCTBUU C YCIOBHUIMU
Y LIETSIMU OOILEHUS; SICHO, TOYHO, IPAMOTHO BBIPa)kaTh CBOIO TOUKY 3PEHUs



B YCTHBIX M IMUCBMEHHBIX TEKCTAaX, JAaBaTh MOSCHEHUS MO XOAY PEUICHUS
3aJlayd, KOMMEHTUPOBATh MOJy4YE€HHbBIN PE3YJIbTaT;

B X0JI¢ 00CY>KJIE€HUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOM TEMBI,
po0JIeMbl, perraeMoil 3aj1auu, BbICKa3bIBaTh UEH, HAIIEJICHHbIE Ha TTOUCK
pPELIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHHUS C CYXICHUAMH JPYTIUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh Pa3Myle M CXOJCTBO MO3HIIMIA; B
KOPPEKTHOI Gopme popMyTupoBaTh pa3HOIIACHS, CBOH BO3PAKCHHUS;
NPEACTABIATh  PE3yJbTaThl  pELICHWS  3aJayd,  OKCIEPUMEHTA,
UCCJIeIOBAHMUSI, IPOEKTA; CAMOCTOATENLHO BEIOMPATh (POPMAT BHICTYIUICHUS
¢ yu€ToM 3aJ1a4 NMpe3eHTAIM 1 OCOOCHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBO:

MOHMMATh M UCIOJIb30BATh MPEUMYILIECTBA KOMAHIHOM U MHIMBUyaTbHOM
paboThl TpW penieHnyd Yy4eOHBIX 3a1ad; MPUHUMATh IEb COBMECTHOM
JESATEIIbHOCTH, IUTAHUPOBATh  OpPTraHU3allMi0 COBMECTHOM  paloTHI,
pacnpenenatb BHIbI pabOT, JOrOBApUBATHCS, OOCYKIaTh MPOLECC U
pe3yabTaT paboThl; 0000IIaTh MHEHUSI HECKOJIBKHUX JTFO/ICH;

y4acTBOBaTh B TPYNIOBBIX (popmax paboTsl (00CykaeHHS, 0OMEH MHECHUI,
«MO3TOBBIE IITYPMBD)» W WHBIC); BBHIMOJIHATH CBOIO YacTh pabOThI H
KOOPAMHHUPOBATH CBOM ICUCTBUSA C IPYTUMH YJICHAMH KOMaH Ibl; OIICHUBATh
KayecTBO CBOEro BKJIaga B OOHIMI MPOAYKT MO  KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYACTHHUKAMH B3aUMO/ICHCTBUS.

3) Vuusepcanvnuvie pecynamuesnsle oeiicmausi, obecnevusaom hopmuposariue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUYHOCTIU.
Camoopranusanus:

COCTABJISITh TUIAH, AJITOPUTM PEIICHUS 33a/1a4H, BRIOUPATh CIIOCO0 peIieHus
¢ y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUI C YUETOM HOBOU
uHpopmaruu.

CaMOKOHTPOJIb:

BJIAJ€Th HAaBbIKAMU TO3HABAaTEIbHOM pedieKkcuu Kak OCO3HaHUS
COBEpIIAEMbIX JIEUCTBUI U MBICTUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB;
BJIAJICTh CITIOCOOAMU CAaMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCca U pe3yibTaTa
pelieHrs MaTeMaTUYeCKOM 3a1auu;

IIPEABUIETh TPYJHOCTH, KOTOPBIE MOTYT BOBHUKHYTh IIPH PEIICHUU 3a4a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIIbBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
JAHHBIX, HAWJCHHBIX OMHUOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pE3yJIibTaTa IIEH U YCJIOBHUSAM, OOBSICHSTH
MPUYUHBI TOCTHKEHUS WIM HENOCTHXKEHUS PE3YJIbTATOB JEATEIIBHOCTH,
HAXOJUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBaTh MOHATUSIMU: TOUKA, IIPsIMAs, INIOCKOCTb.

[IpyuMeHsSTh aKCMOMBI CTEPEOMETPUU U CIEJICTBUS W3 HHUX MPH PELICHUH
reOMETPUUYECKUX 33/1a4.

OmneprpoBaTh MOHATUSMU: NAPAIIICIIBHOCTh M EPIICHIUKYISIPHOCTD MPSMBIX
Y IIOCKOCTEH.

KnaccuduuupoBaTe B3aUMHOE paCIOJIOKEHHE INPAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHSATHSAMH: JBYI'PAaHHBI yroyl, TPaHU JABYIPAHHOTO YIJIa,
pedpo IBYrpaHHOrO YIJIa; JUHEMHBIA yroyl JBYrpaHHOIO yria; IpajycHas Mepa
JBYTPaHHOI'O yIJIa.

OmnepupoBaTh NOHATUAMHU: MHOTOTPAHHMK, BBINYKJIBIA M HEBBITYKJIbINA
MHOTOTPaHHHK, 3JIEMEHTbl MHOT'OTPAHHUKA, TPABIIIbHBII MHOTOTPaHHUK.

PacrioznaBaTh OCHOBHBIE BHUABI MHOTOIPAaHHUKOB (MHUpamMuaa; mpuU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumes, Kyo).

KnaccupuuupoBate  MHOrOrpaHHUKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
KJIacCU(pUKaUuu (BBIMYKJIbIE W HEBBINYKJIBIE MHOTOTPAHHUKH; MPaBHIbHBIC
MHOTOTPaHHHUKH; MPSMbIE U HAKJIOHHBIE TPU3MBbI, TAPAJIICIICTIUIICIbI).

OmnepupoBaTh MOHATHSIMH: CEKYIIas INIOCKOCTh, CEYE€HNE MHOTOTPAHHHUKOB.

OOBACHATH NPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCIIONb3Ysl METO/I CIIE/IOB.

CTpouTh ceyeHUs] MHOTOIPAaHHUKOB METOAOM  CJIEAOB,  BBINOJIHSTH
(BBIHOCHBIE) TIOCKHE YEPTE)KH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHI
CBEpXY, COOKY, CHHU3Y.

Pematp 3a1aun Ha HAXOKJIEHUE T€OMETPUUYECKUX BEIMUYMH 110 00pa3LaM Uiu
aJITOpUTMaM, IPUMEHSS U3BECTHbIE AHATUTHUYECKHE METOAbl IPU PEIICHUU
CTaHAapPTHBIX MAaTEMaTUYECKUX 3a/1ay Ha BBIYMCIIEHUE PACCTOSHUI MEXy IBYMs
TOYKAMH, OT TOYKH JO TMPsAMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIUBAIOIIUMHUCS MTPSIMBIMHU.

Pematp 3ajaun Ha HAXOXKJIEHUE T€OMETPUUYECKUX BEIMUYMH 110 00pa3LaM Hiu
aJITOpUTMaM, IPUMEHSS U3BECTHBIE AHATUTHUYECKHE METOAbl IPU PEIICHUU
CTaHJApPTHBIX MaTeMaTHYeCKUX 3a/Jady Ha BBIYUCICHHE YIJIOB  MEXKIY
CKPEIIMBAIOIIUMUCA TPSIMBIMH, MEXAY TMNPAMOH U IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMU, IBYTPAaHHBIX YTJIOB.

Boruncnsate 00BbEMBI M IJIOMAAN [TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpHU3Ma,
UpaMKJIa) C IPUMEHEHUEM (POPMYIT; BBIUUCIATH COOTHOLLIEHUS MEX 1Y IIOLIaIIMU
NOBEpXHOCTEH, 00bEMaMHU MOTI0OHBIX MHOTOIPAHHUKOB.



OnepupoBarh MNOHATUSAMU: CHUMMETPHUS B IPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (DUTYPBI.

W3Bnekatb, mpeoOpa3oBbIBAT W HMHTEPHPETUPOBATH HH(MOPMALMIO O
IIPOCTPAHCTBEHHBIX I€OMETPUUECKUX (PUTYypax, MPEICTABICHHYIO Ha 4epTEKax U
PUCYHKaX.

[TpumensTh reomeTpudeckue (HakThl AJ1 pEHICHUS CTEPEOMETPUUECKHX 3a/1a4,
IIPEANOIAraloINX HECKOIBKO IAr0OB PELICHHMS, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbI
B SIBHOU (hopme.

[IpumeHsATh mpoCTEHIIME MPOTrpaMMHBIE  CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUH CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIMTH HpHUMEpPHl MATEMATHYECKHMX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKW3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpuMeHATh IONY4YEHHBbIE 3HAHUSA HA IPAKTHKE: AHAJIU3UPOBATh PEAJIBHBIC
CUTyallUd M IIPUMEHATHh W3Y4YCHHBIC IIOHATUS B IIPOLECCE IIOMCKA PELICHUs
MaTeMaTH4ecKu CHOPMYIHPOBAaHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEasbHbIC
CUTyallUM Ha $A3bIKE TIE€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHATHI U TEOpeM, amnmnapara aireopsl; pemarb
IIPAaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM I€OMETPUYECKHUX BEJIUYMH.

11 KIIACC

OnepupoBaTh MNOHATUSMHU: LUIUHIAPUYECKAs IOBEPXHOCTh, OO0pa3yrolIue
UJIMHAPUYECKON MOBEPXHOCTH; IIMIIMH]IP; KOHWUYECKasi TOBEPXHOCTh, 00pasyromue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBate Tena BpaieHus (HUIMHAP, KOHYC, cdepa u map).

OOBIICHATH CIOCOOBI MOJTYYEHHUS TEJ BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrosokeHne chepbl U MITOCKOCTH.

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

Boiuucaste 00BEMBI M IUIOMIAJM  TMOBEPXHOCTEH TEN  BpallEHUs,
T€OMETPUUYECKUX TEJ C IPUMEHEHUEM (HOpMyI.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIUCAHHBINA B Chepy U OMUCAHHBII
okoJ10 cdepsl; cepa, BIIUCAHHASI B MHOTOTPAHHUK WJIM TEJIO BpPAIICHUS.

BbluucasTe COOTHOIIEHUS MEXAY IUIOMIAIAMH MOBEPXHOCTEN M 00BbEMaMu
IMOJIOOHBIX TEII.

N3o00paxkath m3ydaembie (QUTYpHl OT PYKH W C MPUMEHEHHEM TIPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BrInonHsaTh (BBIHOCHBIE) IJIOCKKE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BUIl cBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpallleHHUS.



W3Bnekatb, HHTEPOPETUPOBATH U MpeoOpa3oBbIBaTh HMH(POPMAIHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEJICTaBICHHYIO HAa YEepTeKax U
pHUCYHKaXx.

OmnepupoBaTh MOHIATUEM BEKTOP B IPOCTPAHCTBE.

BbINONMHATE  IEHCTBUSL  CIIOKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB MU
YMHOXEHHS BEKTOpaA Ha YUCIO, OOBICHITH, KAKUMHU CBOMCTBAMU OHH 00JIaatoT.

[TpuMeHsTH IpaBUIIO NapaslieienuIe/a.

OnepupoBaTh NOHATUSAMU: JIEKAPTOBBI KOOPJAUHATHI B POCTPAHCTBE, BEKTOD,
MOJZlyJIb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YroJl MEXKIY
BEKTOPAMH, CKAJIIPHOE [TPOU3BEACHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTODBI.

HaxomuTth cymMMy BEKTOPOB M IIPOU3BE/IEHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOPAMH, CKAJIIPHOE IPOU3BEACHUE, PACKIAAbIBaTh BEKTOp IO JABYM
HEKOJJIMHEAPHBIM BEKTOpaM.

3amaBath IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPIAUHAT.

[TpumensTh reomeTpudeckue (HakThl AJi pEHICHUS CTEPEOMETPUUECKHX 3a/1a4,
IPEoJIaraolnX HECKOJIBKO 1IarOB PEIICHUs, €CIIU YCIOBUS IPUMEHEHUS 3aJaHbl
B SIBHOU (hopme.

Pemarps npocrelinie reoMeTpuuecKHe 3aladd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemarp 3amaun Ha 0KA3aTENbCTBO MATEMAaTUYECKUX OTHOIICHUH H
HaXO0XkJIEHWE F€OMETPUUECKHUX BEIUYMH 110 00pa3laM WM aJIrOpuTMaM, IPUMEHss
U3BECTHBIE METO/IbI IPU PEIIEHUH CTaHIAPTHBIX MATEMATUYECKUX 3a/1a4.

ITpumeHsTh  HpOCTEHIIME MPOrpaMMHBIE  CPEACTBA UM DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPHU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINTH NpHUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
KU3HU, pacllO3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

ITpuMeHsTh IMOJIyYEHHbIE 3HAHUS Ha INPAKTUKE: aHAJIU3UPOBATh PEAJIbHBIC
CUTyalldid W TPHUMEHATH HU3yYEHHbIE MOHSTHUS B TPOIECCE MOMCKA PEIICHUs
MaTeMaTH4ecKu CHOPMYIHPOBAaHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPEasbHBIC
CUTyalldd Ha A3bIKE TEOMETPUHU, UCCIENOBaTh TMOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHATUI U TEOpEM, almapara ajireopsl; pemarb
IPAKTUYECKUE 3a]1a4M, CBA3aHHbIC C HAXOKEHUEM I€OMETPUUECKUX BEIUUNH.
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Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Koutpoabsnbie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
but6mmoreka [IOK
1 B 1
BEAICHHC B CTCPEOMETPHIO 0 https://m.edsoo.ru/1c209e37
) [Ipsimbie ¥ TIIOCKOCTH B IPOCTPAHCTBE. 1 1 bu6nuoreka [IOK
[TapamienbHOCTD IPSAMBIX U IIIOCKOCTEN https://m.edsoo.ru/1¢209¢37
3 [lepneHAMKYISIPHOCTD MIPSAMBIX U 12 bubmmoreka [JOK
MIJIOCKOCTEH https://m.edsoo.ru/1¢209e37
bubmunoreka LIOK
4 Vel MeXAy NPSIMBIMU U INIOCKOCTSIMU 10 1 hitps://m.cdsoo.ru/1¢209¢37
but6mmoreka [IOK
> MuororparHHKi1 i ! https://m.edsoo.ru/1¢209e37
N but6mmoreka [IOK
6 OOBEMBI MHOTOIPAHHHKOB ? ! https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CeueHHUs], pACCTOSIHUSA U YIJIbI 4 1 bubmorexa OK
P ' s 4 https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0




11 KJIACC

KosnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudgpoBbie
Ne n/m P Konrpoabnbie  IIpakruueckue (witpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
! Tena Bpatenns 12 https://m.edsoo.ru/1¢209¢37
N bu6mmoreka [IOK
2 1
OonEmb1 Ten > https://m.edsoo.ru/1¢209¢37
Bbu6nuoreka [JOK
B 1 1
3 €KTOPBI U KOOPJAMHATHI B IPOCTPAHCTBE 0 hitps://m.cdsoo.ru/1c209¢37
4 [ToBTOpenue, 060061IeHNE, 7 1 bu6mmoreka [IOK
CHCTeMaTHu3alus 3HaHu! https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 14 3 0
ITPOT'PAMME




IHOYPOYHOE INTAHUPOBAHMUE

10 KVIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero u3yuyeHusi ~ oOpas3oBaTe/ibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOHATHS CTEPEOMETPHU:
TOYKA, IpsiMasi, INIOCKOCTb,
npocTpaHcTBo. IIpaBuna
1 I/III3)06 I;)KGHI/IH Hapnc Kax: 1 3.09 bubmorexa LOK
p pHcyH o ' https://m.edsoo.ru/aecc77cd
M300paxeHHUsI IIIOCKOCTEH,
napaieIbHBIX MPSMBIX (OTPE3KOB),
CepeMHBI OTPE3Ka
ITonaTus: nepecekaromuecs
2 IJIOCKOCTH, IIepPECEKAIOIINECS 1 5.09 Bubmioreka LOK
> 11EP ' https://m.edso0.ru/2d8a9¢99
npsiMasi ¥ MI0CKOCTh
[TonsTus: nepecexaronecs
3 IIOCKOCTH, IIEPECEKAIOIIHUECS 1 10.09 Brbmorexa [IOK
> 11EP ' https://m.edsoo.ru/db685¢73
npsiMasi ¥ MI0CKOCTh
3HaAKOMCTBO C MHOTOTPaHHUKAMH,

4 n300pakeHHEe MHOTOTPAaHHUKOB Ha | 12.09 bubanoreka [JOK
pUCYHKax, Ha MMPOEKIIMOHHBIX ' https://m.edsoo.ru/a63959ed
yepTexkax
Hauanwsubie cBeieHus o0 kyOe u

5 MUAPaAMHUIE, UX PA3BEPTKHA U MOJEITH 1 17.09 Bubmiorexa LIOK

p » 11X PASBEp ' ’ https://m.edsoo.ru/b30dff38
CedeHusi MHOTOTPAaHHUKOB




HavanbsHbie cBeneHust 0 KyOe u

6 NUPaMHUJIE, UX Pa3BEPTKU U MOJEIH. 19.09 bubmorexa [IOK
https://m.edsoo.ru/3d8ffd32

CeueHnst MHOTOTPAaHHUKOB
[TonsiTHE 00 AKCMOMATUYECKOM

7 MOCTPOEHUU CTEPEOMETPHUU: 24.09 bubmmoreka [JOK
AKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru/OccScéfe
CJIEICTBUS U3 HUX
[TonsiTHE 00 AKCMOMATUYECKOM

2 IIOCTPOEHUH CTEPEOMETPHHU: 26.09 bubanorexka [HOK
AKCHOMBI CTEPEOMETPUU U https://m.edso00.ru/239c8cb4
CJIEICTBUS U3 HUX
[TonsiTrie 06 akcHOMaTHUYECKOM

9 MMOCTPOEHUH CTEPEOMETPHHU: 1.10 bubnnorexka [HOK
AKCUOMBI CTEPEOMETPUU U https://m.edso00.ru/65c6b106
CJIEICTBUS U3 HUX
[TonsiTrie 06 akcMOMaTHUYECKOM

10 MOCTPOEHUU CTEPEOMETPHHU: 3.10 bubanorexka [HOK
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/258{c245
CJIEICTBUS U3 HUX
B3anMHOe pacniosioxkeHUe NpsIMbIX B

1 MPOCTPAHCTBE: NEPECEKAIOIIHNECS, 8.10 bubanorexka [HOK
MApAJUIENIBHBIEC U CKPELIUBAOLINECS https://m.edsoo.ru/1a2520£6
npsiMbIe
[TapanenbHOCTh NPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE:!

12 napasuiesibHbIE IPSIMbIC B 10.10 bubmorexa LHOK

IIPOCTPAHCTBE; 1APAUIEIBHOCTD
TPEX MPAMBIX

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




HapaHHeHBHOCTB MpsAMBIX U
TUTOCKOCTEH B MTPOCTPAHCTBE:

Bbu6nuoreka [JOK

13 15.10
[TapannenbHOCTh NPSIMON U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYTl ¢ COHanpaBiIeHHBIMU 1710 bubmmoreka [JOK
CTOpOHAMU ' https://m.eds00.ru/9f4071b9
15 Yron mexay npsiMbIMU B 9 10 bubanorexa [HOK
POCTPAHCTBE ' https://m.edsoo.ru/fe733862
16 VYron Mexay nNpsIMbIMU B 4.10 bubmmoreka [JOK
IPOCTPAHCTBE ' https://m.eds00.ru/293529a0
17 [TapannenbHOCTb MIIOCKOCTEN: 511 bubmmoreka [IOK
MapaJuIeNIbHBIE TUNIOCKOCTU ' https://m.edsoo.ru/2e18f255
18 CBolicTBa napauiesbHbIX 711 bubnnorexka [HOK
IIOCKOCTEN ' https://m.edsoo.ru/e504d656
[IpocTelinve mpocTpaHCTBEHHbBIE
19 (buUTyphI Ha TNIOCKOCTH: TETPad 12.11 bubmorexa [IOK
P + TETPAD, ' https://m.edsoo.ru/4a28dc02
KyO, TmapasuiesenuIe T
Bbu6nuoreka [JOK
20 [TocTpoenne ceueHui 14.11
TPOCHHE CCHCHIH https://m.edsoo.ru/1d434d0f
bu6mmoreka [IOK
21 [TocTpoenune ceueHun 19.11
TPOCHHE CCHCHIH https://m.edsoo.ru/ec26fe5d
KoHTponbHast pabota 1mo Teme
” "[IpsiMble M TIJIOCKOCTH B 9111 bubanorexka [JOK
npoctpaHcTie. [lapaysensHOCTH ' https://m.edsoo.ru/9a0a%e56
IPSIMBIX U IJIOCKOCTEN"
[leprieHAMKYISIPHOCTD MPAMOU 1
PLCHATKYIED P bubmuorexa [JOK
23 MJIOCKOCTH: IEPIIEHIUKYJISIPHBIC 26.11

psIMblE B IPOCTPAHCTBE

https://m.edsoo.ru/b19f6a5d




[IpsimMble napaiienbHbIC U

Bbu6nmuoreka [JOK

24 28.11
MIEPHEHINKYISPHBIE K TUIOCKOCTH https://m.edsoo.ru/0ac11c95

25 [Ipsimble napasuienbHble U 03.12 bubnuoreka [JOK
HNEPHEHIUKYIISIPHBIE K INIOCKOCTH ' https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepneHANKyJIIpPHOCTH 05.12 bubmmoreka [JOK
IPSAMOM U IIOCKOCTH ' https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepneHuKyIsIpHOCTH 10.12 bubmmoreka [IOK
IPSAMOM U IIIOCKOCTH ' https://m.edso00.ru/79165d15

73 Teopema o npsmoit 12.12 bubnumoreka [IOK
NEPHEHIUKYJISIPHON IIJIOCKOCTH ' https://m.edso00.ru/635¢5087

29 Teopema o npsimoit 1712 bubmmoreka [JOK
MEePIECHANKYJISIPHOMN TIIIOCKOCTH ' https://m.edsoo.ru/bd37458

30 Teopema o npsmoit 1912 bubmmoreka [IOK
MEPIECHINKYIISIPHON TIIIOCKOCTH ' https://m.edsoo.ru/7d18834b
[lepneHIuKyNsIp ¥ HAKJIIOHHBIE:

31 paccTosiHUuE OT TOYKH 10 MIIOCKOCTH, 24.12 bubanorexka [HOK
paccTostHue OT IPSAMOU 10 ' https://m.edsoo.ru/33¢c477d3
IJIOCKOCTH
[lepnenauKynsip U HaKJIOHHBIE!

30 paccTosiHUuE OT TOYKH 10 MIIOCKOCTH, 96.12 bubanorexka [HOK
paccTostHue OT IPSAMOU 10 ' https://m.edsoo.ru/66fefadd
IJIOCKOCTH
[lepnenauKynsip U HaKJIOHHBIE:

1 paccTosiHuEe OT TOYKH J0 MIIOCKOCTH, 09.01 bubnnorexa [JOK
paccTostHue OT IPSAMOU 10 ' https://m.edsoo.ru/a5b7b8e3
IJIOCKOCTH

14 [TepnenuKyIsip U HAKJIOHHBIE: 1401 bubmmoreka [JOK

PaCCTOAHUE OT TOYKH 0 IIJIOCKOCTH,

https://m.edsoo.ru/dbee22bc




paccTositHue OT NPSAMOU 110
IUIOCKOCTH

VYIibl B IPOCTPAHCTBE: YIOJI MEXAY

bu6mmoreka [IOK

35 16.01
IIPSIMOM U INIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
16 JIByrpaHHBIN yroJi, THHEHHBIN yrod 2101 bubmmoreka [JOK
JIBYTPAaHHOTO yIja ' https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIi yroJ, TMHEHHBIA yroi 23.01 bubmmoreka [IOK
JBYTPaHHOTO yIJa ' https://m.edsoo.ru/c7¢777ed
IlepnieHAUMKYISIPHOCTD MIIOCKOCTEM
38 1} II/:3HaKI[ neyneg WUKYJSPHOCTH JIB 28.01 bubmorexa LHOK
p Up FHIKYIEP ABYX ' https://m.edsoo.ru/ec3e2da3
TIJIOCKOCTEM
[lepnieHAUKYIAPHOCTD MIOCKOCTEM:
39 MPU3HAK NEPHEHIUKYIIPHOCTH 1B 30.01 bubmorexa LHOK
P Up AICYIAD ABYX ’ https://m.edsoo.ru/ed9e2a8e
TIJIOCKOCTEH
[lepnieHAUKYIAPHOCTD MIOCKOCTEMN:
40 1} I/II)SHaIf[ neyneg WKYJSAPHOCTH 1B 04.02 bubmmorexa [IOK
p vp FHIKYIEP FBYX ' https://m.edsoo.ru/ba75dc57
MJIOCKOCTEH
N bubmuorexa [JOK
41 T 06.02
COpEMa O TPEX TIEPTIEHIMKYIApaX https://m.edsoo.ru/e4972cdc
N bu6mmoreka [IOK
42 T 11.02
COpEMa O TPEX TIEPTIEHIMKYIApaX https://m.edsoo.ru/52188a7d
N bu6mmoreka [IOK
43 T 13.02
COpEMa O TPEX TIEPTIEHIMKYIApaX https://m.eds00.ru/91246736
KontponpHas paboTa mo temMam
44 [TepnieHAUKYIAPHOCTD NPSIMBIX U 18.02 bubanorexka [HOK

miockoctel" u "Yriael Mexy
IPSIMBIMU U TNIOCKOCTSAMHU"

https://m.edsoo.ru/5b971ef3




[TonsiTue MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTHI

bubmmoreka [JOK
45 MHOTOTPaHHUKA, BBIMYKJIbIE 1 20.02 https://m.edsof)l.m/2d24e873
HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEPTKAa MHOTOTPAHHUKA
[Ipu3ma: n-yrosnbHas npu3mMa; rpaHu
46 Y OCHOBAaHUS IPU3MBI; IpsiMas U 25 02 bubmmoreka [JOK
HaKJIOHHAsI TPU3MBI; OOKOBas 1 https://m.edsoo.ru/b4ad63ad
IIOJIHASI IOBEPXHOCTh IPU3MBbI
47 [Tapannenenunen, NpsMOyTOIbHBIN 27,02 bubmmoreka [IOK
napasulesIenuIle]l U €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Inpamuaa: n-yroiapHas IUpaMua,
I'PaHU U OCHOBAHUE NMUPAMU/IbI;
48 OOKOBast ¥ MOJTHAsI TOBEPXHOCTh 04.03 bubmorexa HOK
https://m.edsoo.ru/fblcd0as
MMpaMU/Ibl; PAaBUIIbHAS U
ycedu€HHas MupamMuaa
[IpaBuIBHBIE MHOTOTPAHHUKMU:
HOHSITHE NTPAaBUIIBHOTO
49 MHOT'OI'PAHHUKA; IPABUJIbHAS 06.03 bubnumoreka [IOK
[IpU3Ma U NpaBUIbHAS IUPAMULA; https://m.edsoo.ru/074c8865
IIpaBWIbHAs TPEYTroJIbHAS MUpaMuaa
U TIPaBUJIBHBIN TETPadp; KyO
[IpencraBnenue o NpaBUIBHBIX
50 MHOT'OIPAHHUKAX: OKTa3p, 11.03 bubmorexa HOK
https://m.edsoo.ru/a0fddSbf
JOJIEKA3p U UKOCA3IP.
CuMMeTpus B IPOCTPAHCTBE:
51 CUMMETPUSL OTHOCUTEIIBHO TOYKH, 13.03 bubanorexka [JOK

PsIMOM, MJIOCKOCTU. DJIEMEHThI
CHUMMETPHUU B IUPAMUIAX,

https://m.edsoo.ru/b9e777d9




napauiejicnmIic1ax, rnmpaBUJIbHbIX

MHOTOT'PaHHHUKAX
Brruncnenune 31eMeHTOB BuG 110K
HOIMoTEKA
52 1 péO 25.03
MHOTOTPARHHIOB: peopa, https://m.edsoo.ru/6¢cdbecef
JMaroHaly, yribl
[Tmomrank 60KOBOI TOBEPXHOCTH U
MOJTHOM TTOBEPXHOCTH MPSMOM
53 IIPU3MEL, IUIOIAAb OCHOBAHUHI 27.03 Bubmoreka LOK
p > IOt . ’ ’ https://m.edsoo.ru/37d84157
TeopeMa 0 GOKOBOW MOBEPXHOCTHU
IIPSIMOM TIPU3MBI
[Tmomrank 60KOBOI TOBEPXHOCTH U
MMOBEPXHOCTHU MPABUILHON
54 MUpaMKJIBI, TEOpEMa O MJIOIIAIN 01.04 Bubmoreka LOK
p f[ - TeOP Hl A . ' https://m.edso00.ru/5603e30b
OOKOBOI OBEPXHOCTU yCCUEHHON
TUPAMHU/TBI
55 KontponpHas padoTa mo Teme 03.04 bubnnorexka [JOK
"MHororpaHHuKu" ' https://m.edsoo.ru/a95f5¢04
. bu6mmoreka [IOK
56 I1 0 00 08.04
OHATHE 0b 0OBEME https://m.edsoo.ru/7ad0020b
N bu6mmoreka [IOK
57 06 10.04
HEM ITHPAMH/IBL https://m.edsoo.ru/235171b3
n bu6mmoreka [IOK
15.04
>8 OOBEM mpanu b1 https://m.edsoo.ru/f47dfefd
bu6mmoreka [IOK
59 O0né 17.04
DEM TTHPAMILIET https://m.edsoo.ru/79¢10312
n bubmuorexa [JOK
60 O0Bé a 22.04
DEM ITHPAMILILET https://m.edsoo.ru/2faadc3f
b K
61 O0BEM IPU3MBI 24.04 nommotexa [0

https://m.eds00.ru/79853608




Bbu6nmuoreka [JOK

62 OOBEM mp3MEI ! 29.04 https://m.edsoo.ru/1e053890
N bu6mmoreka [IOK
63 OOBEM mp3MEI ! 06.05 https://m.edsoo.ru/482d3f51
64 KonTponbhas pabota no teme | 08.05 bubmmoreka [JOK
"OO0BEMBI MHOTOTPAaHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTopenue, 06001IEHNE
65 CHCTeMaTH3aIvsl 3HaHH. | 13.05 bubmuorexa [JOK
[TocTpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOT'PAaHHHKE
[ToBTopenue, 06001IEHNE
cHCTeMaTHU3alus 3HaHUH.
Brrunciienue paccTosSHAN: MEXKIY
66 JIBYMsI TOUKaMH, OT TOYKHU 10 1 05.05 Bubmioreka LJOK
. https://m.edsoo.ru/f7792ba9
MPSIMO#, OT TOYKH JI0 TIIIOCKOCTH,
MEXIYy CKPEIINBAIOIITUMHUCS
MPSIMBIMU
bu6mmoreka [IOK
67 HroroBast kKoHTpoIbHAs paboTa 1 20.05 https://m.edsoo.r/b9 146bc0
[ToBTOpeHme, 0600IIEHNE
CHUCTEMAaTU3als 3HaHUH.
Briuncienue yrioB: Mexn
68 CermHBalom}pIIrMHca HpHMIzMI/I, 1 22.05 Brbmuorexa [IOK
N https://m.edsoo.ru/56765e¢8b
MEX]y TPSIMOH | IIOCKOCTHIO,
JBYTPAHHBIX YTIIOB, YTIIOB MEXKIY
IJIOCKOCTSIMU
OBIIEE KOJIMYECTBO HACOB I10 68

[NPOTPAMME




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
(1]
J:;-n Tewa ypoka Bcero Kontpoapupie  IMpaxruyeckue il:;:eﬂﬂﬂ ::g;)l;l::;:fenbnble
padoThbI padoTsI pecypen
Cdepa u map: eHTp, paanyc,
1 JIMAMETP; TUIOIIAIb TOBEPXHOCTH 1 03.09 bubmorexa LIOK
https://m.eds00.ru/0341bc2b

cdepbl

B3anmuoe pacnionoxxenue chepsl U

) MJIOCKOCTH; KacaTebHas | 10.09 bubmuorexa [JOK
IJIOCKOCTH K cepe; TIomaan https://m.edsoo.ru/bed12a43
chepsl

3 N3o6paxenue cdepsl, mapa Ha 1 17.09 bubmuorexa [JOK
mmockoct. CeueHus mapa https://m.edsoo.ru/be 1572
unuuapuyeckasi HOBEPXHOCTb,

4 o0Opa3yronue MUINHIPUISCKON 1 24.09 bu6mmoreka [IOK
[IOBEPXHOCTH, OCb https://m.edsoo.ru/6054b8c1
HUAJTUHIPUYECKONU MOBEPXHOCTH
Hununap: ocHoBaHUs U OOKOBast

5 MOBEPXHOCTh, 00pa3ykoIas U OCh; ] 01.10 bu6mmoreka [IOK
IJIOIIA b OOKOBOM M ITOJTHOM https://m.edsoo.ru/188f6216
MOBEPXHOCTHU
N3o00pakeHue MumMHIpa Ha
IJIOCKOCTH. Pa3BépTka muumHApa.

6 CeueHust HHIIMH]IPA (TUIOCKOCTHIO, 1 08.10 bubmuorexa [JOK
napajuleIbHON UIn https://m.edsoo.ru/016e25eb
NEePHEHIUKYIISIPHON OCU
AJTUHIPA)




KoHnnueckast 1oBepXHOCTB,
00pa3yrome KOHMIECKOM

15.10

Bbu6nuoreka [JOK

7
TMOBEPXHOCTH, OCh U BEPIIUHA https://m.eds00.1ru/c94ba09b
KOHUYECKOU MOBEPXHOCTH
Konyc: ocHOBaHMe 1 BepIlIMHA,

8 00pa3yroias ¥ 0Ch; IJIOIIAAb 22.10 bubmorexa [IOK

pasy o . https://m.eds00.ru/897dd3b2
OOKOBOM W IMOJTHOM MOBEPXHOCTH
VceuéHHbI KOHYC: 00pa3yIolue u

9 BBICOTA; OCHOBaIzI/ISI u goxz?aﬂ 05.11 bubmorexa [TOK
’ https://m.edsoo.ru/1468bab3

MOBEPXHOCTh
N3o00pakeHne KoHyca Ha
mIockocTh. Pa3BépTka KoHyca.

10 CeueHnust koHyca (II0CKOCTHIO, 12.11 bubmuorexa [JOK
[apaJuIeJIbHOM OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, MMPOXOISIIEH uepes
BEPILIUHY)

1 KomMOuHammst Ten BparieHus u 19.11 bu6mmoreka [IOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OMMMCAaHHBIA OKOJIO

12 cthepsl; chepa, BIucaHHaS B 26.11 bubmnorexa [JOK
MHOTOTPaHHUK WJIU B TEIO https://m.eds00.ru/0b136158
BpalleHus

13 [Tonsitne 06 06bEMe. OCHOBHBIC 03.12 bubmuorexa [JOK
CBOMCTBA 00BEMOB TE https://m.edsoo.ru/26a03fb7

N 10.12 Bbu6nuoreka [JOK
14 O0BéM muIMHApPA, KOHYyCa
I /pa, y https://m.edsoo.ru/5513d87b
N Bbubnuoreka [JOK
15 O0bEM 1rapa u miomaas chepsl 11.12 nosmorexa I

https://m.edsoo.ru/d189bde2




[TomoOHbBIE TeNa B IPOCTPAHCTBE.
CoOTHOIICHUS MEXTY TUTOIIAISIMA

24.12

Bbu6nuoreka [JOK

16
MOBEPXHOCTEH, 00bEMaMM https://m.edsoo.ru/810cfleb
IMOOOOHBIX TEI
17 KonTponsHas pabora mo Temam 14.01 Bbu6nuoreka [JOK
"Tena Bpamenus" u "O6beMbl Ten" https://m.edsoo.ru/4a33a8ab
13 BekTop Ha miockocT u B 21.01 bubmuorexa [JOK
[IPOCTPAHCTBE https://m.edsoo.ru/5caefclb
28.01 bu6mmoreka [IOK
19 Ci10’keHHE U BEIYUTAHHE BEKTOPOB
p https://m.edsoo.ru/2314f089
04.02 bu6mmoreka [IOK
20 VYMHOKEHHE BEKTOPa Ha YHCIIO
MA HHC BEKTOPa Ha HUC https://m.edsoo.ru/dee379¢eb
Paznoxenue BekTopa 1o Tpém
21 HEKOMILIAHAPHBIM BEKTOPaAM 11.02 bubmmorexa [IOK
P PaM. https://m.edsoo.ru/a28fd74e
[IpaBuio napasenenumnena
Pemenne 3amad, CBSI3aHHBIX C
22 MIpUMEHEHHUEM TIPaBUII JEUCTBHUH C 18.02 bubnmorera [IOK
p p n https://m.edso0.ru/5a827900
BEKTOpaMu
KoopanHaTHO-BEKTOPHEBIA METO
23 I I/Ip eIeHUN FCOMef MYECKUX 25.02 bubmorexa LIOK
pHp p https://m.edsoo.ru/d3alfe30
3a7a4
[IpssMmoyronbHas cucrema
KOOPJIMHAT B MPOCTPAHCTBE.
b K
24 Koopaunats! BekTopa. 04.03 nomorexa LO

[Ipocreiimue 3a7a4u B
KOOpJIMHATAX

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




Yrois Mexay BEKTOpPAMH.

bubmuorexa [JOK

25 CKasspHOE MPOH3BE/CHHE e https://m.edsogm/725effc4
BEKTOPOB

2 Brrunciienue yrioB Mexay 25.03 bubmuorexa [JOK
HIPSMBIMU U IIIOCKOCTAMU https://m.edsoo.ru/8efbe78e
KoHnTponbHas pabora 1mo Teme

27 "BekTopbl U KOOpAUHATHI B 01.04 bubmorexa HOK

" https://m.edsoo.ru/77¢22fc5

MIPOCTPAHCTBE
[ToBTOpEHME, 0000IICHUE 1

)3 CHUCTeMaTH3alys 3HaHU. 08.04 bubmuorexa [JOK
OcHoBHbIE GUTYpPHI, (PaKTHI, https://m.edsoo.ru/1780ba5d
TEOPEMBI Kypca TUTAHUMETPHH
[ToBTOpEeHmE, 0600IICHNE 1

29 cHUCTeMaTH3alys 3HaHU. 15.05 bubmuorexa [JOK
OcHoBHbIE GUTYPHI, PaKTHI, https://m.edsoo.ru/078cd184
TEOPEMBI Kypca TUTAaHUMETPHH
[ToBTOpeHue, 0600IIeHNE U

30 cHUcTeMaTH3allusl 3HaHUH. 3a1aun 22.04 bubmuorexa [JOK
TUTAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
pereHus
[ToBTOpeHue, 0600IIeHNE 1

31 cucTeMaTtu3anus 3HaHui. 3agaun 29.04 bubmmoreka [JOK
TUTAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pereHus
[ToBTOpeHue, 0600IIeHNE U

10 CHCTEeMaTH3aIMsl 3HAHU. 06.05 bubmuorexa [JOK

OcHoBHBIE QUTYPHI, HAKTHI,
TEOPEMBI Kypca CTepeoOMeTpUH

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




33 Hroroas koHTpoabHAs paboTa 1 13.05 ngg;;fg;gg}:c hadfcd
14 [ToBTOpeHuUE, 0600IIEHNE 1 | 20.05 bubmuorexa [JOK
cUCTeMaTU3alus 3HaHU! https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME







YUYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» MaTtemaTrka: anrebpa 1 Hayaisa MaTeMaTHIEeCKOTO aHAJIN3a, TEOMETPHSL.
['eometpus, 10-11 xkmaccel/ Atanacsa JI.C., byry3os B.®., Kagomues C.b. u ap.,

Axunonepnoe o6mectBo «M3narensctBo «IIpocsemenne

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

1. 'eomerpus, 10-11: yueO. s oOmeobpazoBat. YupexkaeHui: 0a30BbIi U
npodwui. yposuu / JI.C. Atanacss, B.®. byry3os. C.b. Kagomies u np. — 17-¢
u3a. — M.: [Ipocsemenue, 2008.

2. Iunaxktruueckue mMatepuaisl mo reomerpun 1uist 11 knacca/ B.I'. 3uB. — 11-e
u3a. M.: Ilpoceemienue, 2008.

3. T'eomerpus 11: Yue6. [ns obmeoOpazoBaTenbHbIX yupexaenuit/[loTockyen

E.B.- M.: «/lpoday.

4. CamocTosITeNTbHBIE U KOHTPOJIbHBIE paboThl 1o reometpuu it 10-11 kimaccos
U3zn. 4-e, uctip.. Aptop: Epmosa A.I1., 'ono6oponsko B.B. - M.: MJIEKCA ,

2005-2009

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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