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HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma yudeGHOro kypca «l'eomerpusi» 6a30BOro ypoBHS IJis
obyuarommxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DemepaibHOTO
roCy/IapCTBEHHOT'0 00pa30BaTEIbHOTO CTAaHAApTa CPEIHET0 OOIIEro 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHWH, TMPEABSIBISIEMBIX K
MaTeMaTH4eCKOMy OOpa3oBaHUI0, W TPaAUIMHA POCCHMCKOr0 0Opa3oBaHUS.
Peanuzanust mporpaMMbl 00eCIi€YUBAET OBJIAICHUE KIIFOUEBBIMH KOMIIETEHIUSIMU,
COCTaBJISIIOIIIMMH OCHOBY JIJIi CaMOpPa3BUTHUS M HEMPEPHIBHOIO 0Opa30BaHMS,
IIEIOCTHOCTh OOMIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIIBHOTO Pa3BUTHUS
JUYHOCTH 00YYaIOIIUXCA.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCT, yd4eOHOTO Kypca TEeOMETpHM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsi OO0YCIOBIIEHA NPAKTHUYECKOH 3HAYMMOCTBIO METANpPEIMETHBIX |
NPEIMETHBIX PE3yJIbTaTOB OOYYCHHUS T€OMETPUHM B HANPABICHUU JTMYHOCTHOTO
pa3BUTHSA OOYyYaIONIMXCs, (GOPMUPOBAHUS (PYHKIIMOHAIBHOW MaTeMaTHYeCKOU
IPaMOTHOCTH, U3yUEHHUS IPYrUX YUEOHBIX TUCHUUIUIMH. Pa3BuTre y 00ydarommxcs
NPaBHIBHBIX TPEJCTABICHUNA O CYIIHOCTH WM IPOUCXOXKICHHH T'€OMETPHUYECKHX
aOCTpakIuii, COOTHOIICHHH pPEaJbHOrO0 M WJICATBLHOT0, XapaKTepe OTPaKCHUS
MaTeMaTHU4YECKOW HAyKOW SBICHUW M TNPOLECCOB PEATBHOIO MHPA, MECTE
rCOMETPHUH B CUCTEME HAYK M POJIM MAaTEeMaTHYCCKOrO MOJICITMPOBAHKS B HAYYHOM
NIO3HAHWH U B TIPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHHUIO HAYYHOT'O MHPOBO33PCHHSI
yUYalIuxcs, a TakKe KadeCTB MBIIUICHHUS, HEOOXOIUMBIX JUIS aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eoMeTpust SBISICTCS OMHMM W3 0a30BBIX NMPEAMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHuUs, TaK KakK o0OeCleuyrnBaeT BO3MOXKHOCTb H3YYCHHS Kak
JTUCIUILTAH €CTeCTBEHHO-HAYYHON HANPaBJICHHOCTH, TaK M TyMaHUTAPHOM.

Jlornueckoe MbIIUICHHE, (GOPMUPYEMOE MPH H3YYCHHH OOYYarOIIUMUCS
NOHATUHWHBIX OCHOB T€OMETPHUHU U TIOCTPOCHUH IIETIOYKHU JIOTHUECKUX YTBEP)KICHUH
B XOJIC pCIICHHsS] T'COMETPUYCCKHX 3a/1ad, YMCHHE BBIJIBHTaTh W OIPOBEPraTh
TUTOTE3bl HETOCPEACTBEHHO HCIIOIB3YIOTCS TPU PENICHUH 3a7]ad eCTECTBEHHO-
HAY4YHOT'0 IIMKJIa, B YACTHOCTH U3 Kypca (DU3MKH.

YMeHne OpUeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCeX 00JacTsSIX NeATeIbHOCTH denoBeka. OpHEHTaIusl 4YeloBeKa BO BPEMEHU |
POCTPAaHCTBE — HEOOXOIMMOE YCIOBHE €ro COIHAIBHOTO ObITHs, (opma
OTPaXEHUSI OKPYKAIOIIETO MHPA, YCJIOBHE YCIICNTHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHusl  JIEUCTBUTEIBHOCTH.  OrnepupoBaHUE  MPOCTPAHCTBCHHBIMU

oOpazamMu OOBEIWHSAET pa3Hble BUABI yU4EOHOM U TPYIOBOM NESITETBLHOCTH,
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SBIIICTCS. OJHMM W3 MPO(PECCHOHATHHO Ba)KHBIX KA4eCTB, TMOATOMY aKTyalbHa
3amaya (opmupoBaHUs y 00yYaroUUXcsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUJHOCTH OOpA3HOrO MBILIUIEHUS — CYIIECTBEHHONO KOMIIOHEHTa B
MOJrOTOBKE K MPAKTHYECKOH AEATEIbHOCTH IO MHOTUM HampaBICHUSIM.

Lens ocBoeHust mporpammbl yuyeOHOro kypca «l'eomerpusi» Ha 0a3o0BOM
ypoBHE 00yueHuss — o00meoOpa3oBareTbHOE W OOILIEKYJIBTYPHOE pPa3BUTHE
oOyJarommxcst  4epe3  oOecredeHWe  BO3MOXKHOCTH  NMPUOOpETeHus |
UCTIOJIb30BAaHUSl  CUCTEMAaTHYECKHX T'E€OMETPUYSCKUX 3HAHWUM W JCHCTBUH,
CHEeU(PUIHBIX T€OMETPUH, BO3MOXHOCTH YCTICIITHOTO MPOOIKEHHSI 00pa3oBaHuUs
0 CIIEIUATILHOCTSIM, HE CBS3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM YpOBHE TMIpEIHA3HAYECHA IS
O0YYarOIIMXCS CPETHEH IIKOJIBI, HE UCTBITHIBABIINX 3HAYNTEIBHBIX 3aTPYTHCHUH
Ha YpOBHE OCHOBHOro o01ero odpaszoBanus. TakuMm oOpa3zoM, oOyuaromuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIIME MATEeMaTHUYECKUE YMEHHS, CBSI3aHHBIE
CO CcHenu(pUKOl TeoOMETpUH U HEOOXOAUMBbIE M KU3HH B COBPEMEHHOM
oburectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HU3YyYUTh T'€OMETpHUIO Ooiee
rIIyOOKO, €cClid B JlalibHEWIIEM BO3HUKHET HEOOXOIUMOCTh B T€OMETPHUYECKHX
3HAHUSIX B MPOPECCUOHATIBHON JESTEIBHOCTH.

JlocTrkeHrne 1en OCBOEHHS MPOrpaMMbl OOECIIEYMBAETCA PELICHUEM
COOTBETCTBYIOIIMX  3amad. [IpuopuTeTHBRIMH 3aJadyaMH  OCBOCHHUS  Kypca
«["'eomerpuny» Ha 6a30BOoM ypoBHE B 10—11 kiaccax sBIISIIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KAK YaCTH MHPOBOM

KYJIBTYpPbI H OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOIIUM MHPOM;

e (dopMupOBaHHME TPEICTABICHUS O MHOTOTPAaHHUKAX M Telax BpalleHUs
KaK O BaXXHEHIIMX MaTeMaTUYECKUX MOJEINSX, MO3BOJSIONUX OMHUCHIBATD
Y U3y4aTh pa3HbIC SIBICHUS OKPYKAIOIIETO MHUPA;

o (opMHpOBaHME YMEHHS pACIO3HABATh Ha 4YepTexaxX, MOJACIAX H B
pearbHOM MHPE MHOTOTPAHHUKH U TEJIa BPAIICHNUS;

e OBJAJCHUE METOJAMH DEIICHUS 3a/lay Ha MOCTPOCHHS Ha M300paKEHUAX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHHEe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOI'paHHHMKaX U TeJlaxX BPAaIlEHUsI U UX OCHOBHBIMH CBOICTBaMU;

e OBJQJCHUE  QITOPUTMAMH  pEIICHUS  OCHOBHBIX  THIIOB  3aJlay;
dbopMupoBaHne yMEHHUS TPOBOAUTH  HECIOXKHBIE  JIOKa3aTelIbHbIC
paccyXKJIeHusi B XOJAE pELICHUS CTEPEOMETPHUYECKMX 3aJad M 3aJad C
MIPAKTUYECKUM CO/ICPKAHUEM;

e pa3BUTHE  HWHTEUIEKTYallbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOydJarmuxcs, IMO3HABATEIHHOM  aKTUBHOCTH,  HCCJIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS;



e (opmupoBanue (GyHKIMOHATBHON I'PaMOTHOCTH, pelieBaHTHOM
rE€OMETPUU: YMEHHE paclo3HaBaTh NPOSBICHUS TIE€OMETPHUUECKHUX
NOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallsIX M TPHU H3YUYECHUU IPYTHX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpPHOCTEH, (OpMYIMpOBaTh HUX Ha S3bIKE
reOMETPUHU U CO3[1aBaTh FEOMETPUUECKHE MOEIU, IPUMEHSITh OCBOSHHBIN
reOMETPUYECKUI anmapar g pelIeHUus MPaKTUKO-OPHUEHTUPOBAHHBIX
3a/1a4y, UHTEPIIPETUPOBATh U OLICHUBATH MOIYYEHHBIE PE3YIIbTATHI.

OTAnuuTenbHON OCOOCHHOCTBIO MPOTrpaMMBbl SIBIISIETCSl BKJIIOYEHUE B KypC
CTEpEOMETPUU B HayaJe €ro M3yuyeHus 3ajJay, pelaeMblX Ha YpOBHE
MHTYUTUBHOTO TIO3HAHMS, U ONpeleIEHHBIM 00pa3oM OpraHU30BaHHAs paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBILLUIEHUS, CTUMYJIMPYET NPOTEKaHWE MHTYUTHBHBIX MPOLIECCOB, MOTUBUPYET K
JaJIbHEHIIEMY U3YUEHUIO MIpeIMeETa.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEAMETHO-
INPAaKTUYECKON JeATeNbHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX IPENCTABICHUN Y
yyaluxcss B Kypce CTEpEOMETpUU MPOBOJUTCS 3a CUET pelleHHs] 3ajad Ha
CO3JaHME€  NPOCTPAHCTBEHHBIX O0pa3oB W  3aJad Ha  ONEpUPOBAHUE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Co3naHue oOpaza MPOBOAUTCS € ONOPOM Ha
HarjasiAHOCTh, @ OIEpUpPOBaHHME O0pa3oM — B YCIOBUSX OTBJEYEHUS OT
HarJIJTHOCTH, MBICJIEHHOIO U3MEHEHHUS €r0 HCXOIHOIO COACPKAHUS.

OcHoBHBIE cozaepikaTenbHble TUHUA Kypca «l'eomerpun» B 10—-11 kmaccax:
«MHororpaHHukn», «IIpsiMble U TUIOCKOCTH B MPOCTpaHCTBEY», «Tena BpalieHus,
«BekTopsl 1 KOOpAMHATHI B MPOCTpaHCTBEY. DOPMUPOBAHKE JIOTHUECKUX YMEHUI
pacrpezenseTrcss He TOJbKO IO COJEp)KaTelIbHBbIM JIMHUSAM, HO M 1O TrojaaM
oOy4YeHHsI Ha YPOBHE CpeHero o01ero oopa3oBaHusl.

Copep>xanue 00pa3oBaHMs, COOTBETCTBYIOILEE MPEIMETHBIM pe3yibTaTaM
OCBOEHHUSI paboueil mporpamMmbl, pacHpeleNéHHbBIM @O0 ToAaM O0y4yeHus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4UTOOBI OBJIAJICHHE TIE€OMETPUUYECKUMHU
HNOHSTHSIMU Y HaBBIKAMH OCYILECTBIISUIOCH MOCIEI0BATENIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMSI BKJIFOUAJINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTABICHUN O0YyYaroIuXcs, paclupss M
yrayouiss e€, o0pa3ys MpoyHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha m3yuenue reomerpun orBoauTcs 2 yaca B Henmenmto B 10 kimacce u 2 gaca B
Heaemo B 11 kmacce, Bcero 3a Ba roga o0y4eHus - 124 yqeOHbIX daca.



COILEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHSTUS ~ cTepeoMerpuu. Touka, mpsMasi, IUJIOCKOCTb,
npocTpaHcTBO. [loHsiITHE 00 aKCMOMATMYECKOM IIOCTPOCHUU CTEPEOMETPHUHU:
AKCHOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3aumHOe pacnonoxxeHue NpsIMBIX B IIPOCTPAHCTBE: IEPECEKaroluecs,
napajuieJIbHble M CKpeluBaromuecs mnpsMele. [lapamienbHOCTh NPSAMBIX U
IUIOCKOCTE B IPOCTPAHCTBE: IAPAJUIENbHBIE IPSAMBIE B NPOCTPAHCTBE,;
MAPAVIENBHOCTh TPEX MPAMBIX; NAPAJUICIBHOCTh MPSIMOW U IUIOCKOCTU. YTJbI C
COHAIIPAaBJICHHBIMM CTOPOHAaMH; YroJd MEXAY NpPsMBIMU B IIPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEN: MapajuieabHbIE IJIOCKOCTH; CBOWCTBA
napajuieNbHbIX IulockocTed. [lpocreiiine mnpocTpaHCTBEHHbIE (UIypbl Ha
IUIOCKOCTHU: TE€Tpa’ip, Ky0, nmapaiesenunea; NoCTPOCHHE CEUEHUH.

[lepneHAUKYIAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIECHANKYJISIPHBIEC MPSIMBIC B
MIPOCTPAHCTBE, NPSMbIE MAPALICIBHBIE W NEPINECHAUKYJISPHBIE K IUIOCKOCTH,
NPU3HAK TMEPHEHAUKYISIPHOCTA TPSAMOM M IUIOCKOCTH, TEOopeMa O MpsMOu
NEePIEHAUKYJIAPHON IJIOCKOCTU. YTIIbl B MPOCTPAHCTBE: YOl MEXAY MPSIMON U
IUIOCKOCTBIO;  JABYIPAaHHBIM  Yroj, JIMHEWHBIM YroJ JBYIPaHHOrO  yrija.
[lepneHaUKyNISP U HAKIOHHBIE: PACCTOSHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE
OT MNpAMOM 10  TUIOCKOCTH,  TPOeKUus  (GUrypsl  Ha  IJIOCKOCTb.
[lepnieHaAUKYISPHOCTh  IJIOCKOCTEH: NPU3HAK  MEPHEHAUKYJISIPHOCTH  JIBYX
mIockocter. Teopema 0 TpEX NepPIEeHIUKYIAPAX.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHUKA, BBITYKJIbIE
Y HEBBINTYKJIbIE MHOTOTPAaHHUKU; pa3BEPTKA MHOrorpaHHuka. Ilpusma: nN-yrosnpHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBbL; NpsiMasi U HAKIOHHAS MPU3MBbI; OOKOBasi U
MOJTHASA ITOBEPXHOCTh MIPU3MBL. [Tapaitenenunen, MPSIMOYT OJIbHBIN
napajuieJieninen] U ero cpoicrsa. llupammpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHME MUPAMHUJIbI; OOKOBAs U MOJIHAS MTOBEPXHOCTh MUPAMMU/IbI; IPABUIIbHAS U
yceu€HHasg MNHUpaMHaa. OJIEMEHTbl NOpu3Mbl W nupamuibl. [IpaBusibHbIE
MHOTOTPAHHUKHU: MOHSATHE MPAaBWIBHOTO MHOTOTPAaHHUKA; MPABUJIbHAS MPU3Ma U
NpaBWiIbHAs THUpPAMUIA; NpaBWIbHASA TPEYrojabHAs MNHUPAMUJAa W MPABUIbHBIN
TeTpadqp; KyO0. IlperncraBieHue o MpaBUIBHBIX MHOTOTPAaHHHUKAX: OKTadIp,
nonexkas’ap v ukocasap. CeueHust NpU3Mbl U TUPAMHU/IBI.

CuMmMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MNPSIMOU,
IUIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IHpPAMHJAX, HapaJUIeeIuIenax,
IIPABWIbHBIX MHOIOTPAHHUKAX.



Boblunciienne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaiu, YIJIbL.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIAIb OCHOBaHW, TeopeMa O OOKOBOW TOBEPXHOCTH TIPSIMOM MPU3MBI.
[Inomanes OOKOBOM MMOBEPXHOCTH U IOBEPXHOCTU NPABWIBHOW NUPAMUIBI,
TeopemMa O Iulomaau yceu€HHoM mnupamujibl. [lonstue o0 o0véme. OO0BEM
NUPaMU/JIbl, TPU3MBL.

[TonoOupie Tema B mpoctpaHcTBe. (COOTHONIICHHS MEXKIY IUIOMIAISIMU
NOBEPXHOCTEHN, 00bEMaMu OJIOOHBIX TEIL.

11 KJIACC

Tesa Bpamenust

Hununaapuyeckas MIOBEPXHOCTH, oOpa3ytomue WIHHIPUYECKON
MOBEPXHOCTH, OCh UMJIWHJIPUYECKOW TMOBEpXHOCTU. [lunuHap: ocHOBaHUSA U
OOKOBasi MOBEPXHOCTh, OOpa3ywollas MU OCh; IUIONMIAJb OOKOBOM U MOJHOMN
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3ylomiie KOHHYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOM moBepxHOCcTH. KOoHyC: ocHOBaHUE U BeplllnHA, 00pa3yronias
U OCh;, IUIOHAh OOKOBOM U TIOJTHOM TOBEPXHOCTH. YCEUEHHBIM KOHYC:
o0Opa3yrolue U BbICOTa; OCHOBAHMSI U OOKOBasi IOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, IAUAMETpP; IUIOMIATb MMOBEPXHOCTH C(hephl.
B3aumHoe pacrionoxxenue chepbl U IUIOCKOCTH; KacaTellbHas MIOCKOCTh K cdepe;
10 b CepHI.

N3o00pakeHue e BpallleHus Ha MI0CKOCTH. Pa3BEépTka UIMHIpPA U KOHYCA.

KoMmOunanuu Tenm BpameHuss ¢ MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMHMCAaHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpalleHUs.

[Tonsatue 06 06BEMe. OcCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 06 00bEMe
NPSIMOYTOJIHOTO TMapajuieNienuiena u ciuenctsus w3 He€. OOBEM MUIMHIpA,
koHyca. OO0BEM 1mapa u miomaasb chepsl.

[TonoOuble Tena B mpoctpancTBE. COOTHOIICHUS MEXKIY IUIOHIAIIMU
MOBEPXHOCTEHN, 00bEMaMu TTOJIOOHBIX TEJI.

Ceuennss mwinHApa (MapajuieNbHO M MEPIEHIUKYISIPHO OCH), CEUYEHUS
KOHyca (TapajuleIbHOE OCHOBAaHHUIO U MPOXOJSLIEE Yepe3 BEPLIMHY), CEUECHHS
niapa.

BekTopbl U KOOPANMHATHI B MPOCTPAHCTBE

Bekrop Ha minockoctu U B mpocTpaHcTBe. Cl0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. Pa3joxkeHue BekTopa mo TpéM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBwio mapauienenunena. Pemenwe 3amay, CBA3aHHBIX C
IIPUMEHEHUEM IIpaBWJI JEUCTBUM C BekTopamu. lIpsmoyronpHas cucrema
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KoopAauHat B mpoctpaHcTBe. Koopaunatel Bektopa. Ilpocreiimne 3amaud B
KOOpAMHAaTaxX. YToil MexIy BekTopamu. CKalspHOE TNPOU3BEICHHUE BEKTOPOB.
Brruncnenre yriioB Mexay NpsIMBIMU U IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METO/I MPU PEUICHUU FTEOMETPUUECKHUX 3a]1a4.

IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
HNPEIMETA «I'EOMETPUS»

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pE3yJAbTAaThl OCBOEHHUS MPOTPpaMMbl Y4eOHOrO MpeaMeTa
«MaremaTuKay XapakTepU3yrOTCS:

I'paxxpanckoe BocnuTaHue:

c(hopMHUPOBAHHOCTHIO IPaKTAHCKON MO3UIIMK 00YyYaIOMIerocss Kak aKTUBHOT'O
U OTBETCTBCHHOI'0 WICHA POCCHMCKOro OOIIecTBa, IPEJACTABICHHEM O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
npolenyp TpaxaaHCKOro oobmiecTBa (BBIOOPBI, OMNPOCHI W Mp.), YMEHHEM
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIUSMUA 1 HA3HAYECHUEM.

IlaTpuoTrnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBOKCHHS K
MPOIIJIOMY U HACTOSIIIEMY POCCUIICKOM MaTEMAaTHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUHUCKON MaTeMaTUYECKOM IIKOJbI,
K HCMOJB30BAHUIO ITUX JIOCTIDKCHHM B JPYrUX HayKax, TEXHOJIOTHAX, cdhepax
SKOHOMMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIMTAHMS:

OCO3HAaHUEM JTYXOBHBIX LIEHHOCTEN POCCUKCKOTO HapOJa;
c(hOPMUPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHUS, OSTHUYECKOTO  IOBEACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JTOCTHUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOr0; OCO3HAHHEM JIMYHOT'O BKJIa/Ia B TOCTPOCHHUE YCTOMYMUBOTO OYTYIIETO.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOUICHHUEM K MHUPY, BKIIOUAsl ICTETHUKY MAaTE€MaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ad, pELICHUI, pacCyXICHUH;
BOCIIPUUMYHBOCTHIO K MATEMAaTHUECKUM ACTIEKTaM Pa3IMYHBIX BUJIOB UCKYCCTBA.

du3nyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTBIO YMEHHUSI TIPUMEHATh MaTeMaTUYeCKHUE 3HaHHUS B

MHTEpEecax 370pOBOro U 0e30MacHOro oopas3a >KU3HU, OTBETCTBEHHOTO OTHOIIICHHUS
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K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHME, COATAHCUPOBAHHBIM PEXUM 3aHSATUN U

OTJIbIXa, peryisipHasi busnueckas aKTUBHOCTB); bu3uIecKoro
COBEPIICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOMN
NEeSATENbHOCTHIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOMs; UHTEPECOM K
pa3auuHbiM  chepamM  MpoecCHOHANBHON  IEATENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW U €€ MPWIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymied mnpodeccud W pealn30BbIBaTH COOCTBEHHBIC JKU3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K  MaTeMaTUYecKOMY OOpa3oBaHMIO U
caM000pa30BaHUIO Ha NPOTSHKEHUM BCEW JKU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PELICHUH MPAKTUYECKUX 3a/1a4 MAaTEeMaTUIECKOW HAIIPABICHHOCTH.

JKO0JIOTHYECKOe BOCITUTAHUE:

c(hOpPMHPOBAHHOCTBIO DIKOJOTHYECKON KYJIbTYpbl, TOHWMAHHEM BIUSHHUS
COLIMATbHO-?)KOHOMUYECKUX MPOIIECCOB HAa COCTOSHHUE MPUPOAHON U COLUAIBHOMN
Cpelbpl, OCO3HaHMEM TJO0ATbHOTO XapakTepa OSKOJIOTHUECKHX MpoOieMm;
OpUEHTallMell Ha TMPUMEHEHHE MAaTeMAaTHMYeCKUX 3HAHWM I pelieHus 3ajaad B
o0lacTh OKpyXXawlled cpeabl, IJIaHUPOBAaHUS IOCTYNKOB M OLEHKH HX
BO3MOJKHBIX MTOCTIEACTBHM JIsI OKPY>KAIOIIEH Cpebl.

LleHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAayKH W  OOIIECTBEHHOM TMPaKTUKH, TMOHUMaHUEM
MaTeMaTUYECKOM HayKH Kak c(epbl 4YelIOBEYECKOW eATETbHOCTH, JTaloB €&
pa3BUTHS W 3HAYMMOCTH ISl Pa3BUTHs LMBHUIU3AIMU; OBJIAJICHHEM S3BIKOM
MaTEMaTUKH M MaTEeMaTHYECKOM KyJIbTYpOM Kak CpEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOEKTHYIO U HCCIEAOBATEIbCKYIO JEATEIbHOCTh
WHAVBUIYaTLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yiabTaThl OCBOCHHUS MPOrpaMMbl yu4eOHOIo MpeaMera
«MaTtemaTuka» XapaKTEepU3yIOTCs OBJIaJCHUEM YHUBEPCAITbHBIMU
NO3HABAMETbHBIMU  OCUCMBUAMY,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
oelicmsusiMuU, YHUBEPCANbHbIMU Pe2YISAMUBHBIMU OCUCTNEUIMU.

1) VHueepcanvhvie  no3naeamenvbHvle  Oelicmaus, obecneyusarom
Gdopmuposarue 6a308blX KOSHUMUBHBIX NPOYECco8 obyuarwuxcs (oceoeHue
Memo008  NO3HAHUS — OKpYJcanowe2o  Mupa,  NpuMeHeHue  JI02UYECKUX,
ucciedo8amenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3oBble JJornueckue JaeicTBUA:



BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU MATEMaTHYECKUX
OOBEKTOB, IMOHATHM, OTHOLIEHUM MEXAYy HOHITUIMH; (POPMYJIUPOBATH
ONpPEACIICHUs]  IOHATUM; YCTAHABIMBATh CYIIECTBEHHBIH IMPHU3HAK
KJ1accu(UKauy, OCHOBaHUA i1 OOOOIIEHHS M CPaBHEHUS, KPUTEPHUH
MIPOBOJIMMOI0 aHAIMU3A;

BOCIIpUHUMATh, (POpPMYIUpOBaTH M  NpeoOpa3oBbIBATH  CYKICHUS:
yTBEpAUTENbHbIE U OTpPULIATENIbHBIC, €IMHUYHBbIC, YacCTHbIE U OOIIHE;
YCIIOBHBIE;

BBISIBIISITH ~ MaT€MaTHUYECKHE€  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
OpOTUBOpEUMsT B (akTax, JaHHBIX, HAOJIOJEHUSX U YTBEPKACHUSX;
npenjaraTb ~ KpUTEpPUM I BBIABJICHHS  3aKOHOMEPHOCTEH  H
IIPOTHUBOPEUNL;

JIeNaTh BBIBOABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
VMHAYKTUBHBIX YMO3aK/IIOUEHHM, YMO3AKIFOUEHH 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEIBLHO J0Ka3aTeIbCTBa MaTEeMaTUYECKUX
YTBEPKJIECHUN (IIPSAMBIE U OT IPOTHUBHOIO), BHICTPAaUBaTh apryMEHTALIHIO,
IPUBOAUTh NPUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXXJ€HUS U BBIBOJIBI;

BBIOMpATh CrMoco0 pemeHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pElICHUs, BBIOUpaTh HaubOoJIee NOAXOAANUNA C Y4ETOM
CaMOCTOSITEIIbHO BBIJCIIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/bCKue J1eiCcTBUA:

UCIOJIb30BaTh BOMPOCHI KAK HCCIIEIOBATENbCKUA MHCTPYMEHT MO3HAHUS,
bopMynMpoBaTh BOMNPOCHI, (UKCUPYIOLUIME MPOTUBOPEUHUE, MPOoOIemMy,
yCTaHaBJIMBaTh HCKOMOE U  JaHHoe, (OopMHUpOBAaTH  THUIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3HIINIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITEIILHO CIUTAHUPOBAHHBIN 9KCIIEPUMEHT,
UCCJIEIOBAaHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
0o0BbeKTa, SBJIECHMS, TMpOIEcca, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BbEeKTaMH, SABJICHUSIMU, MPOLIECCAMU;

CaMOCTOSITEIBHO (POPMYITUPOBATH 00OOIIEHHS U BBIBOJIBI IO PE3yJibTaTam
MPOBEIEHHOI0 HAOJIOJEHUS, UCCIIEIOBAHMS, OLIEHUBATH JIOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIICHHIA;

IIPOrHO3UPOBATh BO3MOKHOE pa3BUTHE NPOLECCA, a TAKXKE BbIABUIATh
MPEATNOIO0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ unpopmanmei:

BBISBILITh JIeUITUTHI MH(DOpPMAIMK, JAaHHBIX, HEOOXOJAMMBIX IS OTBETa
Ha BOIPOC U JJIs PEIICHUS 3a]a4H;



2)

BbIOMpaTh  MHGOPMAIMIO W3  MCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaAJIM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH UHPOPMAIUIO
pa3IMYHBIX BUAOB U (OPM MPE/ICTABICHHUS,
CTPYKTYpPHPOBaTh MH(OpPMALMIO, IPEACTABIATH €€ B pa3IMYHbIX (hopmax,
WUTIOCTPUPOBATh TpaduyecKy;
OLICHUBATh HaJAEKHOCTh uH(bopMaluu o CaMOCTOATENIEHO
c(OpMYyITUPOBAHHBIM KPUTEPHSIM.

Yuueepcanvnuvie  KommynHuxkamuenwvlie Oeilicmsus,  obecneuusarom

chopMuUpoBaHHOCMb COYUATILHBIX HABLIKO8 00)YAIOUJUXCHL.
Oo0menue:

BOCIIPHHUMATh ¥  (OPMYIHpPOBaTH CYXKIEHHUS B COOTBETCTBHU C
YCIIOBUSIMU U LIEJIIMH OOILIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO
TOYKY 3pPEHHUS B YCTHBIX M MUCBbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHUS IO
XOJly pELICHUS 3a/1a4l, KOMMEHTHUPOBATh MMOJYy4YEHHBIN pE3yJbTar;

B X0JIe 00CY>KIEHHs 3a7aBaTh BOMPOCHI 0 CYIIECTBY 00CY>KIaeMON TEMBI,
poOJIeMBl, perIaeMoi 3aJ1auu, BbICKa3bIBaTh UAECH, HAIICIEHHbIE HAa TTIOMCK
pPELIEHUs; COIMOCTABIISITh CBOU CYXKICHHUS C CYXKICHUSIMH JIPYyTHX
YYaCTHUKOB JHAJIOra, OOHApYXUBATh Pa3IMuMe U CXOJCTBO TMO3UIIUI; B
KOPPEKTHOU popme (HopMyIMpOBaTh Pa3HOIIACHS, CBOU BO3PAXKEHUS;
NPENCTaBIATh  pE3yJabTaThl  pElIeHUs  3a7auyd,  SKCIEpUMEHTA,
UCCJIEIOBaHUs,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIIJICHUS C YUETOM 3aJ1a4 MPE3CHTAIMN 1 OCOOCHHOCTEN ayTUTOPHH.

CoTpyaHu4ecTBo:

3)

MOHMMaTh W WCIIOJNIB30BaTh  INPEUMYIIECTBA  KOMAHAHOW M
WHIUBUIYAIbHON paOOThI P pElIeHUH YIeOHBIX 3a7a9; MPUHUMAThH IIeTh
COBMECTHOM JICSITEIBHOCTH, IJIAHUPOBATh OpPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeensaTh BUABI PabOT, JOrOBapUBaTHCs, 00CYKIATh MPOIIECC
U pe3yibTaT padoThl; 00001IaTh MHEHHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBATh B IPYIIOBBIX (hopMax paboThl (00CYyKaeHUs, OOMEH MHEHU,
«MO3TOBBIE IITYPMBD» W WHBIC); BBINONHITH CBOK YacTh paOOThI U
KOOPJIWHUPOBATh CBOW JEHUCTBUA C JAPYTHMH YJICHAMH KOMAaHJbI;
OIIEHUBATh KadyeCTBO CBOETO BKJaJa B OOMIMN MPOIYKT MO KPHUTEPHUSIM,
copMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanonuvie  pezynamuenvie  Oelicmeus, obecneuusaiom

G opmuposarue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBIIATH IUJIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 perieHus
C y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
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apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C Y4ETOM HOBOM
uH(pOpMaITIH.

CaMOKOHTPOJIb:

e BIIQJICTh HAaBBIKAMU TIO3HABATENBHON pediekcuu Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJETh CHOCOOAMU  CaMONPOBEPKH, CaMOKOHTPOJS Ipoliecca H
pe3yJibTara peleHnusl MaTeEMaTHYEeCKOM 3a/1auu;

e TPEABHUAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIPU PELICHUU
3a7a4i, BHOCHUTb KOPPEKTHBBI B [ICATEIBHOCTH HA OCHOBE HOBBIX
O00CTOSITENbCTB, JaHHBIX, HAMJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBATb COOTBETCTBHE pe3yJibTaTa I€IM M YCIOBUSIM, OOBSICHSTH
MPUYUHBI JOCTHXKEHUSI WIM HEIOCTHKEHUS PE3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

OmnepupoBaTh MOHITHIMH: TOYKA, MPsiMasi, INTOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPUM M CIEJICTBHS U3 HHUX IPU PEHICHUH
reOMEeTPUYECKUX 3aa4.

OmnepupoBaTh MOHATUSAMU: MAPATIIEIBHOCTh M MEPIICHANKYIIPHOCTD MPSMBIX
Y IIJIOCKOCTEH.

KnaccudunmpoBate B3aMMHOE pPACIOJIOKEHHE MPSIMBIX M IJIOCKOCTEH B
OPOCTPAHCTBE.

OnepupoBaTh MOHATHSAMH: JIBYTPAHHBIA YroJ, TPaHW JABYIPAHHOTO YTIia,
peOpo ABYrpaHHOTO YTJia; JTMHEWHBIN Yroll JABYTPAaHHOTO yIJa; rpaaycHas mepa
JBYTPAHHOT'O YyIJIa.

OnepupoBaTh MOHATHUSMU: MHOTOTPAHHHMK, BBIMYKIBI W HEBBITYKJIBIA
MHOTOTPaHHHUK, 3JIEMEHTHl MHOTOI'PaHHUKA, TPABIIILHBI MHOTOTPAaHHUK.

Pacnio3naBaTh OCHOBHBIE BHUABl MHOTOIPAHHHMKOB (IMHpaMUIa; NpHU3Ma,
PSIMOYTOJIbHBIN MapalijIeNienuIiel, Kyo).

KnaccupummpoBath ~ MHOTOTpaHHHMKH,  BBIOMpass ~ OCHOBaHUS  AJiA
KJIacCHPUKAIMN (BBITYKJIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKHU; IPaBUIbHbBIE
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIE MPU3MBbI, TAPAIJICIICTIUIIE]IbI ).

OmnepupoBath MOHATUSMHU: CEKYIIAs MIIOCKOCTh, CEUEHUE MHOTOTPAHHUKOB.

OOBACHATH NPUHLIMUIBI TOCTPOEHUS CEYEHHU I, UCIOIb3YSI METO/I CIE0B.

CtpouTh ce4yeHHs] MHOTOTPAaHHHUKOB METOIOM  CJIEIOB,  BBITIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Uryp: BuUA
CBepXy, COOKY, CHH3Y.
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Pemiats 3a1aun Ha HaxXO0XJAECHUE T€OMETPUUECKUX BEJIMYMH M0 o0pasiaM HIH
aNropuTMaM, TNPHUMEHSS W3BECTHBIC AHAIUTHUYECKHE METOAbl MPH PEIICHUU
CTaHJAPTHBIX MAaTEMaTUUYECKUX 3aJa4 HA BBIYMCIICHUE PACCTOSIHUNM MEXKIY ABYMS
TOYKAMH, OT TOYKH JO TMPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS NPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE TEOMETPUUECKUX BETUYMH MO 00pa3iiaMm Win
aNropuTMaM, IPUMEHSA W3BECTHBIE AHAJIUTUYECKUE METOABl NPU PELICHUU
CTaHJAPTHBIX MATEMATHUYECKUX 3aJad Ha BBIYMCICHUE YIJOB  MEKIY
CKPCIIMBAIOIIUMUCA TMPAMBIMHA, MEXKIY MPsIMOA U  IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMHU, IBYTPAHHBIX YIJIOB.

Boraucisate 00bEMBI U TUIOMAAN TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpH3Ma,
nupamyjia) ¢ TpUMEHEHHEeM (OopMys; BBIYUCIATH COOTHOIICHUS MEXKIY
IUIONIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMu TOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHUAMHU: CHUMMETpPUS B MPOCTPAHCTBE; LIEHTP, OCh H
TUIOCKOCTh CHMMETPHU; IIEHTP, OCh U TNIOCKOCTh CHMMETPUU (DUTYPHI.

N3BnekaTh, npeoOpa3oBbHIBATH U HWHTEPIPETUPOBATH HHMPOpPMAIMIO O
POCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO HA YepTEeXax U
PUCYHKaX.

[IpumensTy reomerpuueckue GakThl JJIs PELUICHUS CTEPEOMETPUUECKUX
3a71a4, MPEANoJIararouux HECKOJIBKO IIaroB PEIIECHUs, €CJIN YCIOBUS PUMEHEHUS
3a/1aHbl B SIBHOU (opMe.

[IpumenaTs mnpocTedmMe OPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUU CTEPEOMETPUUYECKHUX 3a7a4.

[IpuBoAMTE NpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOLE H
YKU3HM, pACIIO3HABATH IPOSIBIEHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE.

[IpumeHATh MOMy4YEHHbIE 3HAHUS HAa IPAKTHUKE: AHAJIU3UPOBATH PEAJIbHBIC
CUTyallud W TPUMEHATh W3YYECHHBIE IIOHATUS B MPOILECCE IMOHUCKA PELICHUS
MaTreMaTu4ecku CcGOpMYJIUPOBAHHOM TPOOJEMBbI, MOJIEIUPOBATh peaabHbIC
CUTyallud Ha S3bIKE TE€OMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUICCKUX TIOHIATHI B TEOPEM, anmapara aareOpsl; peraTh
MPAKTUYECKUE 3a]]a4H, CB3aHHbBIEC C HAXOXKIEHUEM IT'€OMETPUUECKUX BETUYMH.

11 KJIACC
OnepupoBaTh MOHATUSMU: UWIHHAPUYECKAs] TOBEPXHOCTh, O00pPa3yroIIne
WIMHAPUYECKON  MOBEPXHOCTH;  IWJIMUHIP;  KOHMYECKass  MOBEPXHOCTH,
o0pa3ymolire KOHMYeCKON TOBEPXHOCTH, KOHYC; chepuyecKasi HOBEpXHOCTb.
Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).
OOBACHATH CIIOCOOBI MOTYYEHHUS TE BpallleHHUs.
KnaccudummpoBats B3auMHoe pacronoxeHue chepbl U MIOCKOCTH.
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OnepupoBaTh NOHATHUSIMHU: IIAPOBOM CETMEHT, OCHOBAHUE CErMEHTA, BBICOTA
CETMEHTA; MIAPOBOM CJIOM, OCHOBAaHHWE IIAPOBOr0 CJIOS, BHICOTA IIAPOBOIO CJIOSA;
IapOBOM CEKTOP.

Boiuucnare 00bEMBI UM TUIOHMIAAM  TMOBEPXHOCTEH TeN  BpallleHHs,
FEOMETPUYECKUX TEJ C IPUMEHEHHEM (HOPMYIL.

OnepupoBaTh IMOHATHUSMH: MHOTOIPaHHUK, BIIMCAaHHBIA B cdepy u
ONMMCaHHBIA OKoNo cdeprl; cdepa, BIUCAHHAS B MHOTOIPAaHHHUK WM TEJO
BpAILCHHUS.

Beruucnarh COOTHOIIEHUSI MEXIY TUIOMIAIIMHU MOBEPXHOCTEH U 00BEMaMU
II0JJOOHBIX TEI.

N3ob0paxkate m3ydaeMble (UTYphI OT PYKH W C IPUMEHEHHEM IPOCTHIX
YEPTEKHBIX NHCTPYMEHTOB.

BrInoaHATh (BBIHOCHBIC) TJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX 00BEMHBIX
dburyp: Buj cBepXy, COOKY, CHU3Y; CTPOUTh CCUCHHS TN BpaIllCHUSI.

N3BnekaTh, HMHTEPNPETHPOBATh H IPeoOpa3oBBIBaTh HH(POpMAIUIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (hUrypax, MPEACTaBICHHYIO Ha YepTexXaxX U
PUCYHKaXx.

OnepupoBaTh NOHATUEM BEKTOP B MPOCTPAHCTBE.

BpInomHATE [EUCTBHUS CHOXKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOKEHHUSI BEKTOpa Ha YUCII0, OOBSICHATh, KAKUMU CBOMCTBAMU OHU 00JIa1at0T.

[IpuMensATH NpaBUIIO MapasvieIenuIea.

OnepupoBaTh MOHATHSIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIrojl MEXAY
BEKTOPAMH, CKAJIAPHOE MPOU3BEIECHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAaHAPHBIE
BEKTOPBI.

HaxoauTh cymMMy BEKTOPOB U ITPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJ MEXKIY
BEKTOPAMH, CKAJIAPHOE MPOU3BEACHUE, pPACKIAAbIBaTh BEKTOpP II0 JBYM
HEKOJIJIMHEAPHBIM BEKTOPAM.

3agaBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensTs TeoMerpudeckue (akThl JUIS PEHISHHS CTEPEOMETPUUYSCKHUX
3aJ1a4, MPEANoIararMx HECKOJIBbKO 1IaroB PELIECHUs, €CIU YCIOBUS IPUMEHEHUS
3a/1aHbI B SIBHOU (popMe.

Pemars mpocreimne reoMeTpuuecKue 3aJayd Ha IMPUMEHEHHUE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemarr 3amaunm Ha [0Ka3aTEILCTBO MAaTEMAaTUUYSCKHUX OTHOIICHHUM M
HAXO0XKJICHUE TEOMETPUYCCKUX BEJIMYHMH 10 00pa3liaM WM ajJropuT™Mam, IPUMEHsIS
W3BECTHBIE METOJIbI IIPU PEIIEHUH CTAHAAPTHBIX MATEMAaTHYECKHUX 3a/1a4.

[IpumenaTs mpocTedMe OPOrPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUHU CTEPEOMETPUYECKHUX 3a1a4.
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[IpuBoAMTE NpUMEpPHl MATEMaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE H
YKWA3HU, PACIIO3HABAThH MPOSIBICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpumeHATh MOJNy4YEHHbIE 3HAHUS Ha IPAKTHUKE: AHAJIU3UPOBATh PEAJIbHBIC
CUTyallud W TPUMEHATh HW3YUYECHHBIC TOHATUS B NPOLECCE IMOUCKA PEUICHUA
MaTreMaTu4yecku CcGOpMYyJIUPOBAHHOM MPOOJIEMBbI, MOJEIUPOBATh peaabHbIC
CATyallud Ha $A3bIKE TE€OMETPUM, MCCIEA0BATh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T€OMETPUICCKUX TIOHSITHI B TEOPEM, armapara ajareOpsl; peraTh
MPAKTUYECKUE 3a/1a4M, CBSI3AHHBIE C HAXOXKJACHUEM T€OMETPUUYECKUX BEIUYMH.
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TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontposabusie | IlpakTuueckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoTsbI
pecypchbl
Bbub6mmoreka [IOK
1 Beexettite B cTepeomeTpiio 10 https://m.edso0.ru/1c209e37
5 [IpsiMbIe ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 1 bu6mmoreka [JOK
[TapannenbHOCTh NPAMBIX U INIOCKOCTEN https://m.edso0.ru/1c209e37
3 [lepnenquKyIsApHOCTD NPSMBIX U 12 bu6nuorexa [IOK
IIJIOCKOCTEMN https://m.edso0.ru/1c209e37
bubmuorexa [JOK
4 VYTubl MEXy TPSAMBIMH M TUIOCKOCTSIMH 10 1 htts://m.eds0o.ru/1c209e37
bubmuoreka [JOK
> MrororpatHKit 1 1 https://m.edsoo0.ru/1c209e37
N bubmuorexa [JOK
0 OOBEMBI MHOTOTPAHHHKOB o ! https://m.edso0.ru/1c209e37
7 [loBTOpEeHME: ceueHusi, paCCTOSHUS U YTJIbI 4 1 Bubmmorexa [JOK
P ’ P E https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5} 0
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11 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HaunmeHoBaHmMe pa3aeioB U TEM nudposbie
Ne n/m P Konrpoabusie | IIpakruyeckue (mudpp )
NMPorpamMMbI Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypchbl
bu6mmoreka [IOK
T 24
©J1a BpateHuA https://m.eds00.ru/1c209e37
N bubnmoreka [JOK
ObbembL TEN 10 1 https://m.edso0.ru/1c209e37
BexTopsl 1 KOOpAMHATEI B IIPOCTPAHCTBE 20 1 bubmorexa [OK
P P poctp https://m.edsoo.ru/1c209e37
[ToBTOpenue, 06001IIEHNE, 14 1 bu6nuorexa [IOK
cUCTeMaTHU3alus 3HaHUU https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 3 0
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HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIEeKTPOHHBIE
Ne Hara uudposbie
Tema ypoka
n/n yp Bcero KOﬁH TPOJIBHbIC HpﬁaKT"quKHe U3yuyeHHusi | 00pa3oBaTeJIbHbIE
padoThI pa6oThI pecypesi
OCHOBHBIC MIOHATHSI CTEPEOMETPHU:
TOYKA, IpsiMasi, TIIOCKOCTb,
npoctpaHcTBo. [IpaBuiia
1 1/1506 E}KCHI/IH HapI/IC Kax: 1 Eubmaorexa [JOK
p PHCYH . https://m.edsoo.ru/aecc77cd
M300paKeHMs TIOCKOCTEH,
napajuIeNIbHbIX IPSAMBIX (OTPE3KOB),
cepeHbI OTPE3Ka
[ToHsiTHS: IEpECeKaroIMecs
2 TJIOCKOCTH é)e eceKa}IgmHec;I npsiMast 1 Eubmiorexa LOK
> 11eP P https://m.edso0.ru/2d8a9¢99
1 TNTIOCKOCTh
[TonsaTHS: IepeceKaronecs
3 IJIOCKOCTH 1fe eceKa}I(L)I uecs mpsaMas 1 Enbmrorexa OK
> 11eP B P https://m.edsoo.ru/db685e73
U IJIOCKOCTh
3HAKOMCTBO C MHOI'OTpaHHUKaMH,

4 n300pa’keHrue MHOTOIPaHHUKOB Ha 1 bu6nuoreka [IOK
PUCYHKaX, Ha POEKIIMOHHBIX https://m.edso0.ru/a63959ed
YyepTexkax
HauvanwHble cBelieHUS 0 KyOe U

5 MUpaMUIe, UX J;:%Bé TKI/IZI MOJENn 1 Bubmiorexa LIOK

P P MX D p ' https://m.edsoo.ru/b30dff38
CeueHust MHOTOTPAaHHUKOB
HavanbHble cBeleHHs 0 KyOe 1
6 MUpaMue, X ﬁsBé TKHZI MOJICITH 1 bubimorexa LJOK
P » XD p ' https://m.edsoo.ru/3d8ffd32
CeueHuss MHOTOTPAaHHUKOB

7 [TousaTre 00 aKCHOMAaTHYECKOM 1 bu6mmoreka [IOK

MOCTPOEHUHU CTEPEOMETPHUH: AKCHOMBI https://m.edsoo.ru/Occ5c4fe
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CTCPCOMECTPUH U CICACTBHUA U3 HUX

ITousTue 00 aKCMOMATUYECKOM

bu6mmoreka [IOK

8 MIOCTPOEHUU CTEPEOMETPUH: AKCUOMBI https://m.edsoo.ru/239¢8cbé
CTEPEOMETPUHU U CIICACTBUS U3 HUX
[Tonarue 00 akcuOMaTHYECKOM
9 MMOCTPOCHUU CTEPEOMETPUH: AKCUOMBI bubmorexa [JOK
P p Thui: https://m.edso00.ru/65c6b106
CTEPEOMETPUH U CIIEICTBUS U3 HUX
[TonsTre 06 akCHOMaTHYECKOM
10 MIOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI bubmrorexa LIOK
P peoNeTprm: https://m.edsoo.ru/258fc245
CTEPEOMETPUHU U CIICACTBHUS U3 HUX
B3anMHoe pacnionioxeHue npsMbIX B
IIPOCTPAHCTBE: NepeceKaroIumecs, bu6nuorexa [IOK
11 .
napaieabHbIE U CKPEIUBAIOIINECS https://m.edsoo.ru/1a2520f6
psiMbIE
[TapanienbHOCTh NPSIMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE:!
12 napasielibHbIe 11;) HLT/[FI)ﬂe B bubmrorexa [IOK
P P N https://m.eds00.ru/93ad36b3
MPOCTPAHCTBE; MAPAJUICIBHOCTD TPEX
MPSIMBIX
ITapajuienbHOCTB NPSAMBIX U
13 IJIOCKOCTEH B MPOCTPAHCTBE:! bu6mmoreka [JOK
[TapajutenbHOCTB IPSIMON U https://m.edsoo.ru/ee1d19b9
IIJIOCKOCTH
14 Yrael ¢ coHanpaBICHHBIMU bu6mmoreka [IOK
CTOpOHAMU https://m.edso0.ru/9f4071b9
15 Yron mexay npsiMbIMU B bu6mmoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsiMbIMU B bu6mmoreka [IOK
MPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [lapajuenbHOCTB INIOCKOCTEN bu6nmorexa [IOK
NapaJiyieIbHbIE TIJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa napajjieIbHBIX TUIOCKOCTEH bu6nmoreka [IOK
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https://m.edsoo.ru/e504d656

IIpocTeiiiine npocTpaHCTBEHHBIE

bu6mmoreka [IOK

19 (pUrypeI Ha IIOCKOCTH: TETPAIAP, https://m.edso0.ru/4a28dc02

KyO, mapauiesnenumne/
. bubmuorexa [JOK
20 Hoctpoenne ceucnuid https://m.edso0.ru/1d434d0f
. but6mmoreka [IOK

21 Hoctpoenne ceucnuid https://m.edsoo.ru/ec26fe5d
Kontponbhast paboTa mo Teme

29 "IIpsiMble U TUIOCKOCTH B bu6nmorexa [IOK
npoctpaHctie. [lapamienbHOCTh https://m.edsoo0.ru/9a0a9e56
IPSIMBIX U IJIOCKOCTEN"
[lepnenAUKYISIPHOCTD IPAMOM U

23 HJI(I))CKOCILTH'}IIIepI;IeHI[HKyIJ)mpHHe brbmorera [IOK

' https://m.edsoo.ru/b19f6a5d

IpsiIMblE€ B IPOCTPAHCTBE

24 IIpsimble mapainenbHbie U bu6mmoreka [IOK
MEPIECHANKYISIPHBIE K MIIOCKOCTH https://m.edsoo.ru/0ac11c95

o5 IIpsimble mapainenbHbie U bu6mmoreka [IOK
MEPIECHANKYISIPHBIE K MIIOCKOCTH https://m.edso0.ru/ba545966

26 [Tpu3Hak neprneHauKyIIpHOCTH bubmorexa [IOK
IIPSIMOM M INIOCKOCTH https://m.edsoo.ru/f85bfc46

27 IIpu3HaK neprneHIuKyIApHOCTH bu6nuoreka [IOK
IIPSIMOM M INIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsimoit bu6mmoreka [JOK
MEPICHANKYIISIPHON MIIOCKOCTH https://m.edso0.ru/635c5087

29 Teopema o npsimoit bubmuoreka [IOK
MEPIECHANKYIISIPHOMN MIIOCKOCTH https://m.edso0.ru/bd3745f8

30 Teopema o nipsiMoii bubnuorexa [JOK
MEPIECHANKYISIPHOMN MIOCKOCTH https://m.edso0.ru/7d18834b
[leprieHquKyNISAp U HAKIOHHBIE: Butmorexa LOK

31 paccTosiHUE OT TOYKHU JI0 MJIOCKOCTH,

pacCTOAHUC OT HpﬂMOﬁ J0 IIJIOCKOCTHU

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

19



https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3

[lepneniuKkyssp U HaKJIOHHBIE:

32 pacCcTOSIHAE OT TOYKH JI0 MIIOCKOCTH, BH6J_IHOTeKa LOK
. https://m.edsoo.ru/66fefadd
paccTosiHUE OT NMPSIMOM A0 MIIOCKOCTH
[lepnenaAnKyIsIp ¥ HAKJIOHHBIE:
33 paccTOosTHUE OT TOYKH J0 MIIOCKOCTH, BH6J_IHOTeKa HOK
‘ https://m.edsoo.ru/a5b7b8e3
pacCTOsTHUE OT MPSIMOM A0 TIIOCKOCTH
[lepnenaANKYISIp ¥ HAKIIOHHBIE:
34 paccTOsIHUE OT TOYKH JI0 MIIOCKOCTH, BH6J_IHOTeKa LOK
. https://m.edsoo.ru/dbee22bc
paccTosiHue OT MPSIMOM A0 MIIOCKOCTH

35 VYTI16l B IPOCTPAHCTBE: YTOJI MEXKIY bu6mmoreka [IOK
IIPSIMOM U INIOCKOCTBIO https://m.edso0.ru/6b61b2b4

36 JIByrpaHHBIN yroJl, TMHEHHBIA yIroJ bu6nuorexa [IOK
JIBYTPAHHOT'O yTJIa https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHBIN yroJl, TMHEHHBIA Yol bu6nuorexa [IOK
JIBYTPAHHOT'O yTJIa https://m.edsoo.ru/c7c777ed
IlepnenAMKYISIPHOCTD IIJIOCKOCTEM:

38 MIPU3HAK NEPIEHAUKYIIPHOCTH IBYX BH6J_IHOTeKa HOK
IoCKOCTei https://m.edsoo.ru/ec3e2da3
[TeprieHAMKYISIPHOCTD IIIOCKOCTEM:

39 NPU3HAK NMEPIEHANKYISIPHOCTH JBYX BH6J_IHOTeKa HOK
UIOCKOCTel https://m.edsoo.ru/ed9e2a8e
IlepneHAMKYISIPHOCTD IIJIOCKOCTEM:

bu6mmorexa [IOK

40 Ei EZI;zI;Tr;pHeHHHKyMpHOCTH FBYX https://m.edsoo.ru/ba75dc57

41 TeopeMa o TpEX mepHeHAUKYIApax BH6J_IHOTeKa HOK

https://m.edsoo.ru/e4972cdc

42 Teopema o TpEX NepHNEHAUKYISApAX BH6J_IHOTeKa HOK

https://m.edsoo.ru/52188a7d

43 Teopema o TpEx MepHEHANKYIIPAX BH6J_IHOTeKa LOK

https://m.edso0.ru/9f246736

44 Konrponsnas pabora mo temam bu6nuorexa [IOK

"[lepneHAUKYISIPHOCTD MPSIMBIX U

https://m.edsoo.ru/5b971ef3
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~ 1

miockocTeil" u "Yriasl MexIy
IPSIMBIMU U IJTIOCKOCTAMHU"

ITonsiTue MHOT'OrpaHHUKA, OCHOBHBIC
9JICMCHTBI MHOT'OI'paHHUKA,

45 BBINTYKJIbIE U HEBBIMTYKJIbIE bubmiorexa [IOK
y YK https://m.edso0.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKA
MHOTOTpaHHHUKA
[Tpuzma: n-yronpHas mpu3Ma; rpaHu U
16 OCHOBaHUS MIPU3MBL; MIpsiMast U bu6mmoreka [JOK
HaKJIOHHAs IPU3MBI; OOKOBas 1 https://m.edsoo.ru/b4ad63ad
MIOJIHASI TOBEPXHOCTh PHU3MBbI
[Tapannenenumnesn, TpsSIMOYTOIbHBIN bu6mmoreka [IOK
47 . .
MapauleJenune U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuga: N-yroiapHas nupaMua,
IpaHd ¥ OCHOBaHHE MUPaAMUJIbI;
48 6Iz)KOBaH Y TIOJTHAs HOBS XH(;HCTB bubmmorexa [JOK
p e https://m.edsoo.ru/fblcd0a5
MUPAMHUJIBL;, IPABUIIbHASI U yCeUEHHAS
nupamua
[IpaBuibHBIE MHOTOTPAHHUKHU:
MOHSTHE TTPABUIILHOTO
49 MHOI'OTPaHHUKA; [IPaBUJIbHAS IIpU3Ma bu6muoreka [IOK
Y IIpaBWJIbHAS NIUpaMua; IpaBUIbHASL https://m.eds00.ru/074c8865
TpeyrojbHasi mupaMua u
IIPABWJIbHBIN TETpa’ap; KyO
[IpencraBieHue o MpaBUIbHBIX
50 MII;OfOF AHHUKAX: OiTaBII bubmiorexa LIOK
p ) P- https://m.edsoo.ru/a0fdd5bf
JIOACKA3Ip U UKOCADIP.
CuMMeTpust B IPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIBHO TOUKH,
51 MPSIMOM, TNIOCKOCTH. DJIEMEHTBI bu6nuorexa [IOK

CUMMCTPHUHU B ITUpaMUJaxX,
napamieiacnuicaax, mpaBUIbHBIX
MHOTI'OrpaHHUKax

https://m.edsoo.ru/b9e777d9
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Brruucnenue 3J1eMeHTOB

52 MHOTOT'PaHHHUKOB: pEOpa, TuaroHaIn bubmorexa LIOK
’ ’ ’ https://m.edsoo.ru/6cdbecef
YTJIBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
53 mpusws, miomats ocosasi BuGmorera LIOK
P ’ A . ’ https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBOI MOBEPXHOCTH
IIPSIMOM IPU3MBI
[Tnomaas GOKOBOM MOBEPXHOCTH U
54 | nupawius, teopesa o miowa bummorera LIOK
PammsIbl, T€Op Hamt https://m.edso00.ru/5603e30b
OOKOBOI1 MOBEPXHOCTH YCEUEHHOM
MTUPAMHU/TBI
55 KonTponbHas pabota no teme bubnuorexa [IOK
"MHororpasHuKu" https://m.edso0.ru/a95f5c04
N bubmuoreka [JOK
56 Tonsmie 06 06néue https://m.edsoo.ru/7ad0020b
.. bu6moreka [IOK
57 O6bEM mipamus! https://m.eds00.ru/235171b3
. bu6moreka [IOK
58 OObEM mipami b https://m.edsoo.ru/f47dfefd
. bub6mmoreka [IOK
59 O6bEM mipami b https://m.eds00.ru/79¢10312
. bu6mmoreka LIOK
60 O0BEM mupamuE! https://m.edsoo.ru/2faadc3f
N bubmuotexa [JOK
61 O6bEM mpH3MEI https://m.eds00.ru/79853608
. bu6mmoreka [IOK
62 O0bEM npu3MbI https://m.eds00.ru/1e053890
. bubmuorexa [JOK
63 O0BEM npu3MBI https://m.edso00.ru/482d3f51
64 KoHTtponbHas paboTa mo Teme bubmuotexa [JOK

22



https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51

"O0BEMBI MHOTOI'PaHHUKOB"

https://m.edso0.ru/28a6573c

[ToBTOpenue, 0600IICHNE

65 CHUCTeMaTHU3allus 3HaAHUH. 1 bubmuoreka [JOK
[TocTpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTpaHHHUKE
[ToBTOpenue, o600IICHNE
CHCTEMAaTH3alNs 3HAHUI.

66 BoIunciieHne pacCTOSHUIN: MEXITY 1 bu6mmoreka [IOK
JIBYMsI TOUKaMH, OT TOYKH J0 MPSMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 IJIOCKOCTH, MEXKITY
CKPEIIMBAIOIIMMHUCS MPSMBIMH

67 HToroBast KOHTpOJIbHAs paboTa 1 E&?ﬁ;ﬁ;&gﬁ}é 9146bc0
[ToBTOpenue, o6o0IICHNE
CHCTEMAaTH3alNs 3HAHUH.

Beruucnenue yrioB: Mex
68 CerHH/IBaIOHlZIrMI/IC}I Hp}II\JjILZIMI/I 1 bubanorexa LIOK
. ’ https://m.eds00.ru/56765e8b
MEXTy PSIMOH | TIIOCKOCTBIO,
JIBYTPaHHBIX YTJIOB, YTJIOB MEXKIY
IJIOCKOCTSIMU
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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11 KVIACC

KoanuecTBo yacoB JIeKTPOHHbIE
Ne ara u¢posbie
Tema ypoka Kontpoabnsie | IlpakTnuyeckue A mup
n/n Bcero 5 5 u3yuyeHusi | oOpa3oBaTe/ibHbIE
padoTbI padoThI pecypes
Cdepa u map: neHTp, paguyc,
1 nI/(Il;hld)eT ; nnlc))uilanb I;IOI;eHXiOCTI/I 2 bubanorexa LIOK
P P https://m.eds00.ru/0341bc2b
cdepsl
Bsaumnoe pacnonoxenue chepsl u
P (ep but6mmoreka [IOK
2 IJIOCKOCTH; KacaTebHas MII0OCKOCTh 2 .
https://m.edsoo.ru/bed12a43
K cdepe; wiomanb chepsl
3 N3ob6paxenue chepsl, mapa Ha 5 bu6mmoreka [IOK
mrockoctr. CeueHus mapa https://m.edsoo.ru/bc15f7f2
[Hunuaapuydeckasi MOBEPXHOCTbD,
o0pa3ymolre INHIPUIECKON bu6nmoreka [IOK
4 . 2 )
MMOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.eds00.ru/6054b8cl
MMOBEPXHOCTHU
Hunmuap: ocHOBaHUS U OOKOBasI
5 MMOBEPXHOCTh, 00pa3yrolas u OCh; 2 bu6nmoreka [IOK
iouia b 60KOBOW U MOJTHON https://m.edso0.ru/188f6216
MOBEPXHOCTHU
N300pakeHne HuIMHApa Ha
IJI0CKOCTH. Pa3BépTka muimHapa.
6 CeueHus muiuH pa (Hnli)CKocff}o 2 bubmorexa [JOK
HALITHEID ’ https://m.edso0.ru/016e25eb
napasiesIbHOM UiIn
MEePIEHIUKYIISIPHON OCH IIHJIMH]IPA)
Konunueckas noBepXHOCTb,
o0pa3yrolre KOHUIeCKOU bu6mmoreka [IOK
7 2 .
MOBEPXHOCTH, OCh Y BEPIITUHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MMOBEPXHOCTH
8 KoHnyc: ocHOBaHUE U BEpIIIMHA, 2 bubmuotexa [JOK
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o0pasyrolias 1 0Ch; IUIOLIAb
OOKOBOH M MOJIHOW TTOBEPXHOCTH

https://m.edso0.ru/897dd3b2

YceuéHHblil KOHYC: 00pa3yronme u

but6mmoreka [IOK

IIPOCTPAHCTBE

9 BHICOTA; OCHOBAHMS 1 OOKOBas https://m.edso00.ru/1468bab3
MIOBEPXHOCTh
N300pakeHne KoHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubmuorexa [JOK
napaiebHOM OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
TJIOCKOCTBIO, TPOXOISIIEH Yepe3
BEPLIUHY)

11 Kom06unamus ten BpaiieHus u bu6nuorexa [IOK
MHOTOI'PaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, OIMCaHHBIN OKOJIO

12 cthepsl; chepa, BIUCaHHAS B bu6mmoreka [JOK
MHOTOI'PaHHUK WJIH B TEJIO https://m.eds00.ru/0b136158
BpaIICHUS

13 [Tonsarue 06 06bEMe. OCHOBHBIC bubmuorexa [JOK
CBOKMCTBa 00BEMOB Tell https://m.edsoo.ru/26a03fb7

. bu6nmoreka [IOK
14 O6bEM LuIHHpa, KOHYCA mps://m.edsol_.[ ru/5513d87b
.. bub6moreka [IOK

15 OObEM wapa 1 II0MAAE Chepe! https://m.edso0.ru/d189bde2
[TonoGHbIE Tena B IPOCTPAHCTBE.

16 CooTHOILIEHNs MEX Y TUIOIIAISIMHU bu6nmoreka [IOK
MOBEPXHOCTEH, 00BEMaMU https://m.edsoo.ru/810cfleb
MOIOOHBIX TE
Brruucnenue miomaaei

17 HOBep;HZCT:ﬁ HO(%IE';OB Te. bubmorera [JOK

https://m.edsoo.ru/4a33a8ab
KonTponbhas pabora
18 BexTopsbl Ha TNIOCKOCTH U B bu6nmnoreka [IOK

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

25



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.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b

but6mmoreka [IOK

19 CrnosxeHue ¥ BBIYMTaHHUE BEKTOPOB https://m.eds0o.ru/23f4f089
20 YMHO)KeHue BEKTOpa Ha YHCII0 bubmiorexa HOK
https://m.edsoo.ru/dee379eb
P N
2| nexownsaapsn nextopan. Butmaorexa LIOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuino napasienenumnena
P
22| npnvencaew npasnn acicrauii utmrorexa LIOK
P p g https://m.edso0.ru/5a827900
BEKTOpaMH
K i o
23| pu pewernn reowerpuiccians Butmiorexa LIOK
P p p https://m.edsoo.ru/d3alfe30
3a/1a4y
[IpsimoyronbHast cuctema
24 KOOpJMHAT B IPOCTPAHCTBE. bubnuorexa LIOK
Koopaunats! Bektopa. IlpocTeiimme https://m.edso0.ru/48db7058
3a/1a4M B KOOpJIMHATaX
o5 VYroa Mexay BEKTOpaMH. bubmorexa [LIOK
CxkansipHO€ MPOU3BE/ICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brrunciienue yriioB Mexmy bubnuorexa [JOK
IIPSIMBIMU U TUIOCKOCTSIMH https://m.edsoo.ru/8efbe78e
N B 10K
P " pA https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpeHwue, 06001eHNE 1
28 cuctemaTtusanus 3HaHuii. OCHOBHbBIE bubnuotexa [JOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edso0.ru/1780ba5d
TUTAHUMETPUHI
I1
OBTOpEHHUE, O606H.I€HI§C " BuGmorexa LOK
29 cuctemMaruzanus 3HaHU. OCHOBHbBIE

¢burypsl, GakThl, TEOpEMBI Kypca

https://m.edso0.ru/078cd184
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IUIaHUMETPUHN

[ToBTOpeHme, 006001EeHNE 1

30 cucTeMaTu3alus 3HaHui. 3anaun 5 bubmuoreka [JOK
IJTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
peueHus
[ToBTOpeHue, 0600IIeHNE U

31 cucTeMaTu3alus 3HaHui. 3anauu 5 bubmuoreka [JOK
IJTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpenue, 06001IEHNE U

32 cuctemMarusanus 3HaHui. OCHOBHbIE 2 bu6muoreka [IOK
¢burypsl, pakTel, TEOPEMBI Kypca https://m.edsoo0.ru/74b2ad91
CTEPEOMETPUH
[ToBTOpeHue, 0600IIeHNE U
cuctemMaruzanus 3HaHU. OCHOBHbBIE

33 burypsr Q)aKIiI)I TEOpEMBI Kypca 2 bubmorexa LIOK

’ ’ https://m.edsoo.ru/ec24dfc2
ctepeomeTpun. KoHTponpHas
pabota

34 IToBTOpenue, 00o0LIIEHNE U 2 bubmorexa [IOK

CUCTEMaTH3alusl 3HAHUI https://m.edso0.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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MPOBEPSIEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KVIACC

Kon
NpoBepPsieMOro
pe3yJabTara

IIpoBepsiemble npeaMeTHBIE Pe3yIbTATHI OCBOCHUS OCHOBHOI
o0pa3oBaTe/IbHOW MPOrpPaMMbl CpPeIHero 001ero o0pa3oBaHus

7

I'eomerpus

7.1

OHepI/IpOBaTb IMOHATHUAMM: TOYKA, IIPpsAMasd, IJIOCKOCTb

7.2

IIpuMeHsATh aKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX IIPU PEIICHUU
r€OMETPUYECKHUX 3a/1a4

7.3

OHGpHpOBaTb IMOHATHUAMU: MNaApAJUICITIBbHOCTL W TCPHCHAUKYIIAPHOCTDH
MPpSAMBIX U IUIOCKOCTEH

1.4

KrnaccudunupoBaTs B3aMMHOE PACTIOIOKECHHUE MPSIMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE

7.5

OnepupoBath MOHATUSAMU: ABYIPAHHBIN Yrojl, TPaHU ABYI'PAHHOIO YIJIa,
peOpo ABYrpaHHOIO yIJia, IMHEHHBIN yroJl ABYrpaHHOIO yIJia, FpagycHast
Mepa JIByTpaHHOIO yria

7.6

7.7

7.8

OHCpI/IpOBaTb MMOHATUAMHA: MHOT'OI'PAaHHUK, BBIHYKHBIﬁ u HCBI)IHYKJ'IHﬁ
MHOTI'OI'paHHUK, 3JICMCHTBI MHOT'OT'paHHUKa, HpaBI/IHLHHﬁ MHOT'OTpaHHHK

Pacnio3HaBaTh OCHOBHBIE BM/bl MHOTOTPAHHUKOB (IIMpaMuAa, MpU3MA,
IPSAMOYTOJIBHBINA Napajuiesienune, Kyo)

KnaccupunmpoBath  MHOTOTPAaHHHWKH, BbIOWpas OCHOBAaHHS  JUIA
knaccupukanud  (BBIMYKIbIE W HEBBINYKJIBIE  MHOTOTPAaHHUKH,
MpaBUJIbHBIE MHOTOTPAaHHUKH, TPSIMBIE ¥  HAKJIOHHBIE IPU3MBI,
napasuieNenumne;Ibl)

7.9

OmnepupoBatb MOHSITUSIMHU: CeKyIast IJIOCKOCT, CeueHue
MHOTOTPAaHHUKOB

7.10

OOBACHATh NPUHLUIBI  TOCTPOEHUS  CEYEHUH  MHOIOIPAHHUKOB,
UCIIONIB3Ysl METOJ CIEN0B

7.11

CTpOI/ITI) CCYCHHUA MHOI'OIrpaHHHMKOB METOJAOM CJICAOB, BBIIIOJHATDH
(BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYD:
BHJI CBEPXY, COOKY, CHU3Y

7.12

Pemartn 3a/1aur Ha HaXOXJACHUC I'COMETPUYCCKUX BCJIUYHH I10 o6pa3uaM
HJIN aJiTOpUTMaM, IMPUMCHASA HU3BCCTHLIC AHAJIUTHYCCKUC MCTOAbLI IIPU
peuieHun CTAHAAPTHBIX MATCMATUUCCKHUX 3aJa49 Ha  BBIYHUCJICHUC
paCCTOSIHI/Iﬁ MCXKAY ABYMs TOUKaAMH, OT TOYKH 0 HpﬂMOﬁ, OT TOYKH J0
IJIOCKOCTH, MCKAY CKPCIIUBAOIIUMHUCS ITPAMBIMHA

7.13

Pemate 3aaun Ha HAXOXKIACHUE TE€OMETPHUECKUX BEJIMUMH O 0Opas3liaM
WIK alrOpUTMaM, MPUMEHSS HU3BECTHBIC AHAIUTUYECKHUE METOJbI MpHU
peIIeHUN CTAaHIAPTHBIX MATEeMAaTHYECKUX 3a/lad Ha BBIUUCICHUE YTJIOB
MEXIY CKPEIIMBAIOIUMUCA MPSIMBIMH, MEXAY MPSIMON U IMJIOCKOCTBIO,
MEXY IIIOCKOCTSIMU, ABYTPAHHBIX YTIIOB

7.14

Bbruucnate 00BbEMBI M IJIOLIAJM HOBEPXHOCTEH MHOI'OI'PAaHHHUKOB
(mpu3ma, mupaMua) ¢ MPUMEHEHNUEM (OPMYJI, BEIYUCIISATH COOTHOIICHUS

28




MCKAY IiomaasaMu HOBerHOCTeﬁ, 00BEMaMu HO,I[O6HBIX
MHOTI'OIrpaHHUKOB

OHepI/IpOBaTb NOHATUAMU: CUMMCETPUA B IMPOCTPAHCTBEC, LCHTP, OChb U

715 TUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TNIOCKOCTh CHMMETPUHU (PHUTYPHI
W3Brekath, mpeoOpa3oBBIBaTH M WHTEPIPETHPOBATH HH(POPMALUIO O
7.16 IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYpax, NPEACTABICHHYIO Ha
4yepTekax U pUCYHKAX
[TpumensTh TeOMeTpUUecKre (aKThl JJIS PEIICHUS CTEPEOMETPHUECKUX
7.17 3a71a4y, TPENIOIaraoliX HECKONbKO IIaroB PEIICHUS, €CIH YCIOBHS
IPUMEHEHHS 33J1aHbI B IBHOH (popme
718 [lpumeHsATH MpOCTEHIINE TNPOTPaMMHBIE CPEACTBA W 3JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI PH PEIIEHUH CTEPEOMETPHUECKUX 3a7a4
719 [IpuBOANTE MpHUMEpPBl MaTEMAaTHUECKUX 3aKOHOMEPHOCTEH B MPHPOAE M
JKU3HH, PACIIO3HABATH MPOSIBICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE
[TprMeHsATh MoTydYeHHBIC 3HAHUS HA MPAKTHKE: aHAJTM3UPOBATh peajibHbIC
CUTyalluh W TPUMEHATh H3YYCHHBIE TOHATHS B IPOLECCE IIOMCKa
pereHus MaTeMaTHUYeCKH chopMyITMpOBaHHON poOJIEMBI,
7.20 MOJIEJIMPOBATh peajbHbIE CUTYyallMM Ha SI3bIKE T€OMETPUHU, HCCIEA0BAThH
HOCTPOEHHBIE MOJICNIH C HCIIOJIb30BAHHEM T'€OMETPUYCCKUX HOHITHH H
TeopeM, ammapara aareOpsbl, perarh NPaKTHYECKUE 3aauu, CBI3aHHBIC C
HAXO0XJICHUEM reOMEeTPHYECKHUX BEININH
11 KUIACC
Kon .
HpOBEPSIEMOTo IIpoBepsiemble Npe/IMEeTHBIE Pe3y.IbTATEL 0CBOEHHs! OCHOBHOI
o0pa3oBaTeIbHOM NPOrpaMMBbl CpeJHero 001ero 00pa3oBaHus
pe3yJabTara
6 I'eomeTpus
OnepupoBarh MOHATUAMU: HWIHHAPUYECKAs TTOBEPXHOCTh, 00pasyromue
6.1 ITMHIPUIECKOW TOBEPXHOCTH, IMIMHIP, KOHMYECKas IOBEPXHOCTH,
oOpa3ylomuye KOHMYECKOM  TOBEPXHOCTH, KOHYC, cdepudeckas
MIOBEPXHOCTH
6.2 Pacnio3naBath Tena BpamieHus (LMIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MTOTYYCHHUS TEJT BPALICHHUS
6.4 KnaccuduuupoaTh B3aMMHOE pacioiokeHHe chepbl U INIOCKOCTH
OmnepupoBarh TMOHATHAMHU: IIAPOBON CErMEHT, OCHOBAHWE CETMEHTA,
6.5 BBICOTa CErMEHTa, IapOBOM CIIOH, OCHOBaHME IIAPOBOIO CJIOS, BHICOTA
IIIAPOBOTO CJIOS, IIAPOBOM CEKTOP
6.6 Bbruucnate 00bEMBI M IUIOIIAJM TOBEPXHOCTEH Ten BpalleHMS,
' Te€OMETPUIECKUX TEJI C MPUMEHEHUEM (hopMy
OmnepupoBaTh MOHATHSMU: MHOTOTPAHHUK, BIIMCAaHHBIH B cdepy H
6.7 OTIMCAHHBIN OKOJIO cepsl, chepa, BIMCAaHHAS B MHOTOTPAHHUK WIJIH TEJIO
BpAaLICHUS
6.8 BbIUMCIATE  COOTHOIICHWST MEXIY IUIOIIAASIMH TIOBEPXHOCTEH |
’ 00BpEMaMHU ITOTOOHBIX TENI
6.9 N300pakaTh n3ydaemble QUTYpbl OT PYKH U C IPUMEHEHHEM IPOCTHIX
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YEPTEKHBIX HHCTPYMEHTOB

6.10

BbIonHATE (BBIHOCHBIE) IUIOCKME YEPTEXH U3 PUCYHKOB IPOCTHIX
00BEMHBIX (Uryp: BUJA CBEpXy, COOKY, CHHU3Y; CTPOMTb CEYEHHUS Tel
BpaIlCHUS

6.11

W3Bnekatb, MHTEpPHpPETUPOBATH M NPEOOpPa3OBHIBATH HWH(OPMALHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (UTypax, NPEACTABICHHYIO Ha
YepTe)kax U pUCYHKaX

6.12

[IpumensTe reomMeTpuyeckue (aKThl ISl PEHICHUS CTEPEOMETPHUECKUX
3a7a4, MPEAIONAraolliuX HECKOJIBKO LIaroB pPEIUCHHs, €CIU YCIIOBUA
IIPUMEHEHHUSI 3a/1aHbl B SIBHOU (hopme

6.13

OnepupoBath MOHITHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIHOJIHSITB ﬂeﬁCTBHﬂ CIIOXKCHUA BeKTOpOB, BbIYUTAHUA BeKTOpOB nu
YMHOKEHHUSI BEKTOpa Ha YHCIIO, OOBSICHATH, KAKUMH CBOWCTBAMH OHH
00J1a1a10T

6.15

[IpuMeHsTh paBUIIO NapajuleNenue/ia Py CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh NOHATHSAMH: AE€KapTOBbl KOOPAMHATBI B IPOCTPAHCTBE,
BEKTOP, MOIYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yrojll MEXAY BEKTOpaMH, CKaJSIPHOE IPOU3BEIEHUE BEKTOPOB,
KOJUIMHEApHbIE M KOMIIAHAPHBIE BEKTOPBI

6.17

HaXOI[I/ITB CYMMY BCKTOPOB H IPOU3BCACHHUC BCKTOPA HA YHUCIO, YIroJl
MCKAY BCKTOpaMH, CKAIAPHOC IMPOU3BECACHUEC, paCKIaJAblBaTb BEKTOP 110
ABYM HCKOJUIMHCAPHBIM BEKTOPAM

6.18

3aJIaBaTI) IIJIOCKOCTH YPAaBHCHHUEM B JleKapTOBOfI CUCTEMC KOOpJAUHAT

6.19

Pematsn HpOCTCﬁIHHC rCOMCTPUYCCKHUC 3aJa4d Ha I[MPUMCHCHUC
BCKTOPHO-KOOPAMHATHOI'O MCTOda

6.20

Pematsn 3aJadu Ha AOO0Ka3aTCJIbCTBO MATCMATHYCCKHUX OTHOLICHUU U
HaxXO0XIACHUC T'COMCTPHUYICCKUX BCIWYHH I10 06pa3uaM W aJIrOpUTMam,
IIPUMCHSA HN3BCCTHBIC MCTOABI pu pemicHUN CTAaHAAPTHBIX
MaTE€MaTUYCCKHUX 3aJJa4

6.21

[IpumenaTy mnpocTeiire MNporpaMMHBIE CpPEICTBA M DIEKTPOHHO-
KOMMYHUKAITMOHHBIE CUCTEMBI TIPH PEIICHUN CTEPEOMETPUUECKUX 3a/1a4

6.22

HpI/IBOI[I/ITL MPpUMEPLI MATEMATUUCCKUX SaKOHOMepHOCTeﬁ B IIpUpoOAC U
JKM3HH, PACIIO3HABATH INPOSABIICHUC 3aKOHOB I'COMETPUHN B HCKYCCTBC

6.23

[IpumeHaTh mMONy4YeHHbIE 3HAHWSA Ha TMpaKTUKE: aHaJIU3UpOBaTh
peanpHble CHUTyalldd W MPUMEHSITh HM3YUYCHHBIC TOHSATHUS B TPOIECCE
MOWCKA pEIIeHUsT MaTeMaTH4eCKH CGHOPMYIUPOBAHHONW MPOOIEMBI,
MOJICIMPOBATh PEAJIbHBIE CUTYaIlUU Ha SI3BIKE T'€OMETPHUH, UCCIIEI0BAThH
MIOCTPOCHHBIE MOJIEIH C UCIOJIB30BAaHUEM T€OMETPUUYECKUX MOHATHI U
TEopeM, armapara aareOpsl, peniaTh MPaKTUICCKUE 3a1a4r, CBSI3aHHBIC C
HAXO0XJICHUEM F'€OMETPUUECKUX BEJIUYNH
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HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 271eMeHT colepKAHUS

7

['eomeTpus

7.1

OcHOBHBIE TOHATHUS cTepeoMeTpuu. Touka, mpsiMas, IMIOCKOCTb, MPOCTPAHCTBO.
[lonatue 00  aKCMOMATHUYECKOM  TIOCTPOEHUH  CTEPEOMETPUHU:  aKCHOMBI
CTEPEOMETPHUHU U CIEICTBUS U3 HUX

7.2

B3auMHOe pacronoxkeHue TNpsAMBIX B MPOCTPAHCTBE:  MEpPECEKaroIInecs,
napajuieJbHble M CKpeluMBaroumecs npsaMbele. [lapaienbHOCT MpSAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: IMapajuleibHblE TpsIMble B  IPOCTPAHCTBE,
MapaJUIEIbHOCTh TPEX MPAMBIX, MAPALIEIBHOCTh MNPSIMOM U IUIOCKOCTH. YTJIBI C
COHANpPABJICHHBIMU CTOPOHAaMH, Yrold MEXAy MNpSIMbIMH B IPOCTPAHCTBE.
[TapajutenpHOCTB INIOCKOCTEH: MapalIesIbHbIE IIJIOCKOCTH, CBOMCTBA IapaJlIeIbHBIX
wiockocteil. [IpocTeiimme mpocTpaHcTBeHHBIE (GUTYPHl HAa IUIOCKOCTH: TETpPasp,
KyO, mapaJijiesienure ], MoCTPOSHHE CEUCHHH

7.3

[leprieHqUKYNISAPHOCTh MPSAMOM M IUIOCKOCTHU: MEPHEHAUKYJISPHbIE NpsSMblE B
MIPOCTPAHCTBE, MPSMbIE TapAIIEIbHbIE U IEPIEHIUKYIISPHBIE K IIOCKOCTH, MPU3HAK
NEPIEeHIUKYIIPHOCTH IPSIMOH U IIIOCKOCTH, TeOpeMa O IPSIMOM HepreHIUKYIIPHON
IUIOCKOCTH. YTIJIbl B IPOCTPAHCTBE: YIrojd MEXKAY IMpsAMOM U IUIOCKOCTBIO,
JIByTpaHHbIA yTOJ, JMHEWHBIA YroJ JByrpaHHoro yria. llepneHauxkynsp wu
HAKJIOHHBIE: PACCTOSIHME OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE OT MpSIMOW 0
IUIOCKOCTH, MPOEKIHS (UTyphl HA IUIOCKOCTh. [lepneHIuKynspHOCTh MIOCKOCTEH:
IIPU3HAK  MEPIEHIMKYISIPHOCTH  ABYX  IUIOckocTe.  Teopema o0  Tpéx
MEPIEeHIUKYIIsIpax

7.4

[lonsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTBl MHOIOIDAaHHHKA, BBIIIYKJbIE U
HEBBINTYKJIbIE MHOTOTPAaHHUKH, pa3BEpPTKa MHororpaHHuka. [Ipusma: n-yrosbHas
npu3Ma, TpaHH U OCHOBAHMS IPHU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MBI, OOKOBasi U
IIOJIHAsl IOBEPXHOCTH NMpu3MsL. [lapamnenenunen, npsMOYroJIbHbIM MapajuIeIeIUIIe
U ero cBorcrtsa. [Tupamuaa: N-yronabHas nupaMuaa, rpaHu U OCHOBAaHUE ITUPAMUIBI,
OOKOBast M IOJIHAs MMOBEPXHOCTb NMUPAMMUIBI, IPAaBUIbHASA M yCE€UEHHAs MUPaMUAA.
OneMeHThl TpuU3Mbl U nHpamuzabl. llpaBUiabHBIE MHOTOTPaHHUKHU: TIOHSATHE
[IPaBUJIBHOTO MHOIOIPaHHUKA, IPaBWIIbHAs IpU3Ma M IPaBWIbHASA IUpaMuUia,
IIpaBWJIbHAs TPEYroJibHAs MUpaMUAa U MPaBUIBHBINA TeTpasp, Ky0. Ilpeacrasnenue
O NIPaBWJIBHBIX MHOTIOI'PDAaHHHKAX: OKTa’p, AOAEKa’aAp U ukocadapyrue CeueHus
IIPU3MBI U TUPAMUIBI

7.5

CI/IMMeTpI/ISI B IIPOCTPAHCTBC. CHUMMCTPUA OTHOCHUTCIIbHO TOYKH, HpHMOI\/’I,
IUIOCKOCTH. DJICMCHTBI CUMMCTPUHU B IUpaMUaax, MmapauiCICIruIcaax, nmpaBUJIbHbIX
MHOTI'OI'paHHHUKAX

7.6

Beruuciienue 31€MEHTOB MHOTOTPaHHHMKOB: péOpa, auaroHanw, yrisl Ilmomans
OOKOBOM MOBEPXHOCTH M TOJHOM IIOBEPXHOCTH MNPSAMOW MpPHU3MBI, IUIOLIA/b
OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsiMoi npu3Mbl. [Inomans 60koBoi
MOBEPXHOCTH M TIOBEPXHOCTH IMPABUIBHON MUPaMUABIL, TeOopemMa O IUIOIIAIH
yceu€HHoi nupamuzpl. [Tonstue 06 00bpéme. OOBEM THUPAMUIBI, TPU3MBI

7.7

[Togo6HbIe Tena B mpocTpancTBe. COOTHOMICHHS MEX/Ty IUIOIIAIIMHU IIOBEPXHOCTEH,
00BEMaMU ITOJIOOHBIX TENT
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11 KIIACC

Kon
6

IIpoBepsieMblii JJIEMEHT COACPKAHUS
['eometpus

6.1

[{umuHapuydeckas MOBEPXHOCTh, 00pa3yOIUe HIMHIPUYCCKON TTOBEPXHOCTH, OCh
HHHHHHqueCKOﬁ IMOBCPXHOCTH. HI/I.]'II/IH,Z[pZ OCHOBaHHS M OOKOBas IMOBEPXHOCTD,
o0pa3yrolinas U 0Ch, TUIOMIAIb OOKOBOH U MOJHOM MOBEPXHOCTH

6.2

Konnueckast moBepXHOCTh, 00pa3yronme KOHNIECKOH TOBEPXHOCTH, OCh U BEPIITHHA
KOHUYECKOol ToBepXHOCTH. KoHyc: OCHOBaHHME W BepIIMHA, 0o0pa3ymooluas U OCh,
MJI0Mmaab OOKOBOM W TIOJHOW MOBEPXHOCTH. YCEUEHHBIM KOHYC: OOpa3yroliue u
BBICOTA, OCHOBaHMs ¥ OOKOBAsi TOBEPXHOCTh

6.3

Cdepa u map: ueHtp, paauyc, AMaMeTp, IUIOLalb NOBEpXHOCTH cepbl. Banmuoe
pacnonokeHue cdepbl U MIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, IIolaib

cdepbl

6.4

I/I3o6pa>KeHHe TCJI BpallICHUS HA IJIIOCKOCTH. PaSBépTKa ONWJIMHAPA U KOHYCa

6.5

KoMOuHanuu Tten BpamieHHs M MHOTOTPaHHMKOB. MHOTOIpaHHUK, ONMCAHHBIN
OKO0JIO cepsl, cdepa, BIUCaHHAs B MHOT'OI'PAaHHMK, WJIM TEJIO BPALLICHHS

6.6

[Tonsitue 06 00BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
NOpsSIMOYTOJIBHOTO Mapajienenunena u ciefActBus u3 He€. OO0BEM HWIMHIPA,
koHyca. O0BEM Mmapa u TiIomaas chepbl

6.7

[Tono6uble Tema B mpocTpaHcTBe. COOTHOLIEHMS  MEXAY  IUIOIAASIMU
MOBEPXHOCTEH, 00bEMaMH TOJJOOHBIX TEI

6.8

6.9

Ceuenust nunuHApa (MapajieibHO M MEPIEHIUKYISIPHO OCH), CEUEHHUs KOHyca
(mapaieabHOE OCHOBAHUIO U IIPOXO/SIILEE YEPE3 BEPIINHY), CEUECHUS 11apa

Bektop Ha miockoctd M B npocTpaHcTBe. CIIOKEHHE M BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uciio. PasnokeHue BeKkTopa 10 TpEM HEKOMIUIAaHAPHBIM
BekTopaMm. IIpaBuio mapannenenunena. Pemenue 3amay, CBA3aHHBIX €
IIPUMEHEHUEM IIPAaBUJI JCHCTBUM C BEKTOPaMU

6.10

[IpsamoyronbHas cucTeMa KOOpAMHAT B IpocTpaHCcTBe. KoopauHaTel BeKTOpA.
IIpocTeiine 3amauM B KOOpAMHATax. YTrosn Mexay Bekropamu. CkansipHoe
IIPOU3BEICHAE BEKTOPOB. BbIUMCIIEHHME YIVIOB MEXKAY NPSAMBIMH U IINIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIM METO/ ITPU PELIEHUH T€OMETPUUECKHX 3a4a4
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MPOBEPSIEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
IMPOTPAMMBI CPEJHETO OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBAHMS K NMPeIMETHBIM Pe3yJbTATaAM OCBOCHMS
OCHOBHO# 00pa3oBaTe/ibHOI MPOrpaMMbl CpeHero 001ero
o0pa3zoBaHust

Bnagenne meTomamu JOKa3aTeNbCTB, ANTOPUTMaMU pELICHMs 3ajady;
ymMeHue (GopMynupoBaTh W ONEPUPOBATH MOHSATHIMH: OIpENEICHNUE,
aKkcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, IPU3HAK, J10Ka3aTeIbCTBO,
paBHOCWIIbHBIE (POPMYITHPOBKH; IPUMEHSTh UX; YMEHHE (DOPMYITUPOBATH
0o0paTHOE M MPOTUBOIIOJIOKHOE YTBEPXKIAECHUE, MPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPBI, MCIOJb30BaTh METOJl MAaTEMAaTHYECKOW WHIYKIUU;
IIPOBOAMTH  [TOKA3aTEIbHBIE PACCYXKIEHHS IIpU PpELIEHUM 3ajad,
OLICHMBATh  JIOTHYECKYID  NPABWIBHOCTh  PACCYXKACHUH;  yMEHUE
OIIEpUPOBATh MOHATHAMHU: MHOXXECTBO, IOJAMHOXECTBO, ONEPALlUU HaJ
MHOXECTBAMH; yMEHHME HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmapar I ONMCaHUsl peabHbIX MPOLIECCOB U SIBJICHUM U NIPU PELIEHUN
3aja4, B TOM 4MCI€ U3 JAPYruxX YYeOHbIX MpPEeIMETOB; YyMEHHUE
OINepUpOBaTh MOHATHAMM: rpad, CBA3HBINA rpad, AepeBo, LMK, Tpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh U OINUCHIBATh rpadbl pPa3IUYHBIMU
crioco0amu; UCIOJIB30BATh Tpadbl MPHU PEIICHUH 33]1a4

YMeHue ornepupoBaTh MOHITHIMH: HAaTypaJIbHOE YHCIIO, IEJIOC YHCIIO,
CTETeHb C IIeNIBIM MMOKa3aTejaeM, KOPeHb HaTypalbHOW CTENEHH, CTENCHb
C paluoOHAJIBHBIM  IOKa3aTelieM, CTeNeHb ¢  JACHCTBHTEIHHBIM
nokasarejeM, Jorapupm UWciIa, CHHYC, KOCHHYC M  TaHTEHC
MPOU3BOJBHOTO YHCJIA, OCTATOK [0 MOJYJIIO, PAMOHAIBHOE YHCIIO,
UppallMOHANILHOE  YHCIO,  MHOXECTBa  HATYypajbHBIX,  IIEJIbIX,
palMOHANBHBIX, JICWCTBUTEIBHBIX YHCEN; YMEHHE HCIIOJIb30BaTh
MPHU3HAKU JIETUMOCTH, HAaUMEHBIIMA OOIIMA JEeTUTEeNh U HAauMEHbIIee
obmiee kpaTHOe, aIropuT™M EBKIIMIA MPU pelIeHny 3a1ad; 3HAKOMCTBO C
pPa3IUYHBIMM ~ TO3UIMOHHBIMH  CHUCTEMaMH  CUHCIEHUS;  YMCHHE
BBHITIOJHATh BBIYHCICHUE 3HAYCHUH W MPeoOpa3oBaHMs BBIPAKCHHUH CO
CTeNeHsIMH M JorapupmMaMu, mpeodpazoBaHus IPOOHO-PAIIMOHATBHBIX
BBIPQKCHHUI; YMCHHE OIICPUPOBATH IMOHATHUSAMH: ITOCIICIOBATCILHOCTD,
apudmernyeckas nporpeccus, reoMeTpuyecKas nporpeccus,
OeCKOHEYHO yOBbIBaOIIasi TIeOMETpHYecKass Tporpeccus; yMeHHue
3a/1aBaTh MOCJIEOBATEILHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMeHHE ONEpUpOBAaTh MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
COMPSIKEHHBIE KOMITJIEKCHBIC YHCIIA, MOAYJIb U apTYMEHT KOMILIEKCHOTO
yucina, ¢opMa 3amuch KOMIUIEKCHBIX —4ucesl  (reoMeTpuyeckas,
TPUTOHOMETpHYECKass U  ainrebpamdeckasl); yMeTh  IPOU3BOAWTH
apudmeTnyeckue AEUCTBUA C KOMIUIEKCHBIMU YHCJIaMH; MPUBOAUTH
NpUMEpPhl  WCIIOJIb30BAaHUS  KOMIUIEKCHBIX  YHCEN,  ONEpHUpPOBATH
MOHATUSIMH: MaTpuua 2X2 u 3X3, onpenenuTesb MaTpUIlbl,
T€OMETPUYECKHIA CMBICIT ONIPEACTUTEIS

YMeHue onepupoBaTh IMOHATHAMH: PallMOHAIbHBIE, UPPALMOHAIbHBIC,
NOKa3aTeJbHbIC, CTENEeHHbIE, Jorapu(pMHUUECKUE, TPUTOHOMETPHUYECKHUE
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YpPaBHEHUS U HEPABEHCTBA, WX CUCTEMBI; YMEHUE OIEPUPOBATH
MOHSTUSIMU: TOXJAECTBO, TOKIECTBEHHOE NpeoOpa3oBaHHE, YpaBHEHUE,
HEPABEHCTBO, CHCTEMa YpPaBHEHUH M HEPABEHCTB, PaBHOCHJILHOCTH
YPaBHEHUH, HEPABEHCTB W CHUCTEM; YMEHHME pEIlaTb YypPaBHEHMS,
HEPABEHCTBA U CHCTEMBI C IOMOIUBIO PA3JIMYHBIX NPUEMOB; pEIIAThH
YpaBHCHHA, HCPABCHCTBA MW CHCTCMbI C IIapaMCTpPOM; IPUMCHATH
YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI U1 PELICHHUsS MaTeMaTUYECKUX
3a/1a4 U 3a/1a4 U3 pa3InyHbIX 00J1aCTel HayKU U peasIbHOM JKU3HU

YMeHue omnepupoBaTh MOHATHAMU: (DYHKIUS, 4YETHOCTh (QYHKIMH,
MEePUOANYHOCTh (YHKIIUH, OTPAHMYEHHOCTh (PYHKIIMH, MOHOTOHHOCTD
(GyHKLIUH, 3KCTpeMyM (YHKINHU, HAUOOJbIlIee U HaMMEHbIIee 3HAYCHUS
(GYHKIIMYM Ha IPOMEXKYTKE, HETPEpbIBHAS (PYHKIINS, ACUMIITOTHI rpaduka
¢GbyHKLIMY, TIepBasi ¥ BTOpasi MPOU3BOAHAS (YHKLUHU, TE€OMETPUUECCKUNA U
¢Gbu3nyecKkuil CMBICT TPOU3BOJHOW, MepBOOOpa3Hasi, OIpeaeaEéHHbIN
MHTErpaj; YMEHHE HaXOJIUTh ACUMNOTOTHI Tpaduka (QYHKIUH;, yYMEHHE
BBIUUCIIAT  TPOM3BOJHBIE CYMMBI, HPOM3BEACHUS, YACTHOIO M
KOMIO3ULIUN (YHKIUH, HAXOJUTh YpaBHEHHE KacaTelIbHOH K rpaduky
(GyHKLIMY; yMEHHE HAXOJUTh IPOU3BOAHBIE SJIEMEHTapHBbIX (YHKLUH;
YMEHHE HCIIOJIb30BaTh MPOM3BOJHYIO JUISl HCCIENOBaHUSA (DYyHKIIMIA,
HaXOJUTh HAWOOJbIIME M HAUMEHBIIWE 3HA4YeHUs (QYHKLUUH; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJIB30BAHUEM amrapaTa MaTeMaTHUYECKOTo
aHalu3a; INPUMEHATh IPOU3BOJHYIO JUIsl HAXOXKICHHUA HaWIydIlero
pelIeHNs B IPUKIAIHBIX, B TOM YHUCJIE COLMAIBbHO-3KOHOMHUYECKUX H
¢bu3nyeckux 3a1a4yax; HaXOJUTh IUIOMAAN U 00BbEMBI Uy C IOMOLIbIO
UHTETpana; NPUBOAUTH NPUMEPHl MaTEMAaTUYECKOTO MOJEIMPOBAHUS C
oMoIIbI0 auddepeHInaATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh MOHATHAMHU: Tpaduk QyHKIUH, OOpaTHas
GyHKIMSA, KOMOO3ULIMS (QYHKIMHA, JTuHEHHas (yHKIUS, KBaapaTUYHas
byHKLUS, panoHagbHas byHKIHA, CTETICHHAs byHKLU,
TPUTOHOMETpPUUYECKUE  (QYHKIMHM, OOpaTHble TPUTOHOMETPUUYECKHUE
¢byHKIMHM, TOKa3aTenabHas | Jiorapudmuyeckas (YHKIUH; YMEHUE
CTpOUTh TpadUKH H3YYCHHBIX (DYHKITHH, BBITIOJHATH MPeoOpa3oBaHUS
rpaduKoB (yHKUUH, HCTIONB30BaTh IPA(GUKH I U3YYSHHS TPOLIECCOB U
3aBHCUMOCTEH, NIpU peIeHUH 3afad U3 APYruX y4eOHBIX HPEIMETOB U
3aa4 U3 peasibHOW JKU3HHU; BBIpaKaTh (HOPMYIaMU 3aBUCUMOCTH MEXKITY
BEJIMYMHAMU; HCIOJIb30BaTh CBOMCTBA U Tpapuku QyHKOMA 11
peleHusl ypaBHEHHI, HEPaBEHCTB M 3aJla4 ¢ IMapamMeTpaMu; u300pakaTh
Ha KOOPJIMHATHOM IJIOCKOCTM MHOMECTBA pEIIEHUH ypaBHEHMI,
HEPaBEHCTB U UX CUCTEM

VYMeHue peniath TEKCTOBbIE 3a7aydl pa3HbIX THUIOB (B TOM 4YHCIE Ha
MIPOIICHTHI, JOJIM U YacCTH, Ha JIBUXKEHHE, paboOTy, CTOMMOCTb TOBApPOB U
yCIIyT, HaJIOTH, 3aJa4d U3 00JaCTH YNpPaBJICHUS JUUYHBIMU U CEMEHHBIMU
(¢uHaHCaMU); COCTaBJIATH BBIPAKCHUS, YpaBHEHHs, HEPABEHCTBA U HUX
CUCTEMBI 110 YCJIOBHUIO 3aJa4M, MCCIELOBATh IOJIYYCHHOE PEILICHUE U
OLIEHUBATh IPABJIONOAOOHOCTh pPE3YIbTATOB;, YMEHHME MOJEIMPOBATH
peanpHbIE CUTyallUH HA $A3BIKE MATEMAaTUKH;, COCTABIIATH BBIPAXKCHMS,
YPAaBHEHUsS, HEPAaBEHCTBA M MX CHUCTEMBl II0 YCIOBHIO 3aJayy,
UCCIIEA0BAaTh IIOCTPOEHHBIE MOJEIM C HCIOJIB30BAHMEM almapara
anreOpbl, HHTEPIPETUPOBATH OJTYYCHHBIH PE3yIbTaT
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YMeHue oneprupoBaTh MOHATUSAMU: CpellHee apu(pMeTHIecKoe, MelnaHa,
HauOoJbIllce W  HAWUMCHBINEC 3HAUYCHHS, pa3Max, JHUCIEPCHS,
CTaHJApTHOE OTKJIOHEHME YHUCIOBOIO Habopa; yMEHHE H3BJIEKaTh,
MHTEPIPETHPOBATh HWH(POPMAIMIO, TPEACTABICHHYI0O B TaliHIax, Ha
auarpaMmmax, rpagukax, OTpa)xarollyto CBOMCTBA pealbHbIX MPOLECCOB U
SIBJICHUH; TIPEACTABIIATH, HH)OPMAIIMIO C TIOMOIIBIO TAOJIHI B JTHATPAMM;
UCCIIEI0BaTh CTATUCTUYECKUE JaHHBIE, B TOM YHUCJIE C NPUMEHEHHEM
rpauyeckux METOIOB M  AJIEKTPOHHBIX CPEICTB; TrpapuuecKu
UCCIIEIOBaTh COBMECTHBIE HAOMIOACHUS C TOMOUIBIO JUarpamm
paccenBaHus M JINHEWHOU perpeccun

YMeHHe omnepupoBaTh IOHATHUSAMHU: CIyYaWHBIA OIBIT WM CIIy4aiiHOE
coObITHE, BEPOSATHOCTb CIyYalHOTO COOBITHS; YMEHHE BBIUYUCIATH
BEPOSATHOCTh C HCIIOJIb30BAaHUEM TpaUiyecKUX METOA0B; MPUMEHSThH
(GOopMyIbl CIIO)KEHHUS M YMHOMKEHHUS BEpOSITHOCTEH, (opMyiy IMOIHON
BEpOATHOCTH, (popmyny beprymnu, komOuHaTOpHBIE (GaKThl U HOPMYIIBL;
OLIEHUBATh BEPOSTHOCTH pEaNbHBIX COOBITHI; YMEHHE OIEepPUpPOBATH
MOHATUSMM: Ciy4yailHass BEJIWYMHA, pAcIpelesIeHue BEPOSTHOCTEM,
MaTEeMaTUYECKOe OKUIAHUE, NUCIEPCHA M CTAaHAAPTHOE OTKIOHEHUE
ClyyailHOM BeNMYMHBI, (QYHKUMU pACIPENEeNeHUuss U  IUIOTHOCTH
PaBHOMEPHOI'O, IIOKAa3aTCIBHOTO W HOPMAJIBHOIO  PACIpPENCICHUM;
YMEHHME MHCIIONIb30BaTh CBOWCTBA M3YUYEHHBIX pacHpelesIeHud Ui
peleHus 3aj1a4; 3HAKOMCTBO C HOHATHAMM: 3aKOH OOJIBIIMX 4YHCET,
METOZBbl BBHIOOPOYHBIX HCCIIECOBAHUH; yMEHHE MPHUBOANUTH TNPUMEPHI
IPOSIBJICHUS 3aKOHA OOJIBLIMX YKMCEI B IPUPOAHBIX M OOIIECTBEHHBIX
SBJIICHUAX; YMEHUE OIIEpUPOBATh IIOHATUAMU: COYETAHUE, IIEPECTAHOBKA,
YUCIO COYETaHWM, YHMCIO INepecTaHoBOK; OumHOM HeloToHa; ymeHue
MPUMEHATh KOMOMHATOPHBIE (PaKThl M PACCYKICHUS IS PELICHHS 33]1a4;
OLICHUBATH BEPOATHOCTH pEaJIbHBIX COOBITHIA; COCTaBIIATh
BEPOSITHOCTHYIO MOJIEJIb U UHTEPIIPETUPOBATH IIOJYYCHHBIN PE3YIILTAT

YMeHue onepupoBaTh IMOHATUSAMHU: TOYKa, HpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIJa, IUIOCKUH yroi,
IBYTPAHHBIM YIrOJ, TPEXTPaHHBIA YTrOJI, CKPELUIMBAIOIIMECS IPSIMBIE,
NapaJljIeNIbHOCTh U NMEPHEHAUKYISAPHOCTD NMPSAMBIX U IUIOCKOCTEM, yroi
MEXIY NPSMBIMHM, YTOJI MEXAY HPSIMOW M IUIOCKOCTBIO, YTOJI MEXAY
IUIOCKOCTSIMHU, PAacCTOSIHUE OT TOYKU JIO MJIOCKOCTH, PACCTOSIHUE MEXKIY
IIPSIMBIMH, PACCTOSTHUE MEXY IUIOCKOCTSIMHM; YMEHHE HCIIOJIB30BATh NPU
pelIeHNH 3a1a4 M3ydeHHble (DAKThl U TEOpPEeMbl IJIAHUMETPUHU; YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOLIEr0 MHpa; CTPOMUTH
MaTEMaTUYECKHE MOJEIN C IIOMOIIBIO TI'€OMETPUYECKHX IOHATUH H
BEJIMYHH, PEIIATh CBSI3aHHBIE C HUMU NMPAKTUYECKUE 3a0a4U

10

YMeHue onepupoBaTh MOHATHIMH: IUIOMAIL (QUTYPHI, 00BEM (UTYpHI,
MHOT'OTPaHHUK, PAaBUJIbHBII MHOTOTPaHHHMK, CEYEHUE MHOI'OTPAHHHKA,
Ky0, mapajuienenuriesl, Npu3Ma, NUpaMuaa, (QUrypa ¥ IMOBEPXHOCTD
BpallleH!s], [UIUHIpP, KOHyc, wwap, chepa, miomans chepsl, Mmiomaib
MOBEPXHOCTH THPAMHIBI, TPU3MBIL, KOHYyCa, IMIMHApa, 00BEM Kyoa,
IIPSIMOYTOJIBHOTO NapaJljIeNieNuIea, NUpaMuabl, NPU3MBbI, LWIMHIPA,
KOHyca, I11apa, pa3BEPTKa MOBEPXHOCTH, CEUYEHUs KOHyca U LMJIMHJIpA,
[apajyIeJIbHbIE OCHM WM OCHOBaHHUIO, CEUEHHUE IIapa, IUIOCKOCTD,
Kacawomasica cdepbl, LUMIMHAPA, KOHYCA; YMEHHE CTPOMUTH CEYECHHE
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MHOT'OI'paHHHUKA, U300paxaTh MHOTOTPAaHHUKH, (GUTYpPBl U MOBEPXHOCTH
BpALEHUs, UX CEYECHMs], B TOM YHCJIE C IOMOIIBIO JIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHITh CBOWCTBA F€OMETPHUECKHUX (UTYpP, CAMOCTOATEIHHO
(bopMyIHpOBaTH OMPEEIICHUS H3y9aeMbIX (UTYp, BBIIBUTATH THIIOTE3HI
O CBOMCTBax W MPHU3HAKAaX TeOMETpHYecKux (uryp, o00OCHOBHIBATH WU
ONpoBepraTh MX; YMEHHE MpPOBOIUTH Kiaccupukanuio ¢uryp mo
pa3IUYHBIM TpPHU3HAKaM, BBITOTHATH HEOOXOJIWMBIE JOMOIHUTENIbHBIC
ITOCTPOEHUS

11

YMeHue omnepupoBaTh IMOHATHAMHU: JBI)KEHHE B  IPOCTPAHCTBE,
napajuIebHBIA TIEPEHOC, CUMMETPHs Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHue MOA0OUSA, NOAOOHBIE (UIYpHI; YMEHHE
pacro3HaBaTh paBHBIE W MOJO0HBIE (UTYPHI, B TOM YHCIE B MPHPO/IE,
UCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh I'€OMETPUUYECKHE OTHOLICHHS
NpH PEUICHWW 33/1a4; HaXOAWTh TEOMETPUYECCKHE BEIMYMHBI (IJIMHA,
yroj, IUIOWAAb, OOBEM) NpU pEIICHHM 3a1ad M3 APYruxX YueOHbIX
NpPEAMETOB M U3 PeasbHOI KHU3HU; YMEHHE BBIYUCIIATH T€OMETPUIECKUE
BEJIMYMHBI (AJIMHA, YroJ, IUIOMAAb, O00BEM, IUIOIIAJL IMOBEPXHOCTH),
UCTIONB3Yd W3Yy4YeHHBIE (DOPMYNIBI M METOIBI, B TOM YHCIE: IUIONIA[b
MOBEPXHOCTU MHUPAMUIBI, PU3MBI, KOHYCa, LWINHIPA, TUIOMAIb Chephl;
00BEM Ky0a, MPSAMOYrOJIFHOTO MHapajUIesieNuIe/ia, MUPaMUIbl, TPU3MBI,
IWIMHIpPA, KOHYCa, Iapa; YMEHHE HaXOOUTh OTHOIIEHHE OO0BEMOB
MoT00HBIX (hUTyp

12

YmMmenue OIICPHUPOBATH IMOHATHUAMU: TIPSAMOYI'OJIbHAd CUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOpAWHATBI TOYKH, KOOPAHMHATBI BEKTOpPA, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpa Ha YHUCIIO, PaA3JIOKCHHUEC BCKTOpaA II0 633Hcy,
CKaJIIpHOC TMPOM3BCACHUC, BCKTOPHOC TMPOU3ZBECACHUEC, YIOJd MEKIAY
BCKTOpAaMH; YMCHHUC HCII0JIb30BAThH BCKTOpHBIﬁ n KOOp,Z[I/IHaTHHﬁ METOJ
g peHICHUA TCOMCTPUUCCKHUX 3aJad W 3aJa4 Jpyrux y‘—Ie6HBIX
mpeaAMETOB

13

YMmenue BbIOMpaTh HOAXOMAUIMM METOH JUIsl pELIeHUs 3aJauH;
MOHUMAHHUE 3HAYMMOCTM MAaTEMaTUKU B U3YYCHUM TMPUPOJHBIX U
OOLIECTBEHHBIX MPOIIECCOB U  SIBICHUH; YMEHHE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B MCKYCCTBE, YMEHHE IPHUBOJIUTH
NpUMEpPbl MATEMATUYECKUX OTKPBITUH POCCUHUCKOM UM  MHUPOBOH
MaTeMaTUYECKOU HAYKH
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HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT COACPKAHUSA

Kon
1 Yucna u BBIYUCICHUS
1.1 Harypanbubie u nenbie yncina. [Ipu3Haku AeTMMOCTH LEJIBIX YHCEN
12 Panmonanshele  yncna. OOBIKHOBEHHbIE U J€CATUYHBIE JIPOOM, MPOLEHTHI,
OeCKOHEYHbIC IEPUOTUIECKUE IPOOH
13 Apudpmernueckuii KOpeHb HaTypalbHOH creneHu. JleHcTBUsA ¢ apupMETHUECKUMU
KOPHSIMH HaTypaJbHON CTENICHH
14 Crenens ¢ nensiM nokasateseM. CTeneHs ¢ pallMOHAJIBHBIM NoKas3aTesneM. CBOWCTBa
CTETICHU
15 CuHyc, KOCHMHYC M TaHI€HC YHCJIOBOI'O apryMeHTa. ApKCHHYC, apKKOCHHYC,
ApKTAHT€HC YHCIOBOTO apryMEeHTa
1.6 Jlorapudm uncna. JlecaTuunbie 1 HaTYpaJIbHBIE JTOTapU(BMBbI
JeiictButenpHble  uyncina. ApupMeTHYECKHEe ONepalud ¢ JeHCTBUTEIbHBIMHU
1.7 yuciaamu. [IpuOnrkéHHbIe BBIUMCIIEHUS, [IPABUIIa OKPYIJICHUS, IPUKHUIKA U OLIEHKa
pe3yibTaTa BHIYUCICHUN
1.8 [TpeoOpazoBaHMEe BBIPAKCHHIA
1.9 KommiekcHele yncna
2 YpaBHEeHMsI U HEpaBEHCTBA
2.1 [enbie 1 IpOOHO-palIMOHANBHEIE YPAaBHEHUS
2.2 WppanmonanpHble ypaBHEHUS
2.3 TpuroHomeTpruuecKue ypaBHCHUS
2.4 [Toka3zaTenbHble U JTOrapuPMUUECKUE YPaBHEHHS
2.5 Ienwie n qpoOHO-palMOHATBHBIC HEPABEHCTBA
2.6 WppaumoHanpHble HEpaBEHCTBA
2.7 [TokazaTenbHbIC U TOorapuMUIECKIE HEPABCHCTBA
2.8 TpuroHomerpruyeckre HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPAaBHEHUH U HEPABEHCTB
2.10 YpaBHEHUs!, HEPABEHCTBA U CUCTEMBI C MMApaMeTpaMHu
2.11 Matpuiia cucTemMbl TMHEWHBIX ypaBHEeHUI. OnpeaennTenb MaTpHULIbl
3 DyHKIIUU U Tpaduku
31 Oynkims, cnocoObl 3amanus (pynkuuu. I'paduk ¢ynkumu. Bzanmuo oOpaTHbIE
byakuuu. YétHele u HeuéTHBIC QyHKIMH. [lepuognveckue GyHKImm
Obnactp ompeneneHus W MHOXKECTBO 3HaueHWH ¢ynkuun. Hymm ¢ynkuuu.
39 [TlpomexxyTkn  3HaKOmocTOsSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKLHUHU.
MakcumMymMbl 1 MHHUMYMBI ¢yHkuuu. HaumOosbliee M HauMeHbIEE 3HAYCHUE
(YHKLMHU Ha IPOMEXKYTKE
33 CrenenHass (yHKUMS C HaTypaJbHbIM W IIeNbIM Moka3ateneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduk KOpHS N-0if cTeneHu
3.4 Tpuronomerpuyeckue GyHKLIUHU, UX CBOMCTBA U rpaduku
3.5 [okazarenpHas u orapudmudeckas QyHKIMU, HX CBOHCTBA U TPaUKH
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Touku paspbiBa. AcuMnToTel TpadukoB ¢yHkuui. CpoiicTBa  (yHKUUH,

36 HEIPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUS MOCIIE0BATEIbHOCTEN
3.8 Apudmerrueckast 1 reoMmeTpudeckas nporpeccuu. opmyra CI0XXHBIX MPOLIEHTOB
4 Hauasia MaTeMaTHueCKOro aHajin3a
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE 3IeMEHTAPHBIX (DYHKIMH
[IpumeHneHne TPOUZBOAHOW K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 sKCcTpeMyMbl. HaxoxkieHne HaumOONBIIEr0 W HAUMEHBIIETO 3HAYeHUS (YHKIUU Ha
OTpe3Ke
4.3 [lepBooOpasnas. MuTerpain
5 MHo’kecTBa U JIOTUKa
5.1 MHoXxecTBO, onepalnuy HaJl MHOkecTBaMu. JluarpamMmel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTh U CTaTUCTHKA
6.1 OnucartenpHasi CTaTUCTUKA
6.2 BepostHOCTE
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 Purypsl Ha JIOCKOCTU
7.2 [IpsiMbIe U TNIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena ¥ MOBEPXHOCTH BPALLEHUS
7.5 KoopauHaTel U BEKTOPBI
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YYEBHO-METOIANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* MaremaTuka: anreOpa ¥ Haudajla MaTEMaTHUYECKOTO aHaiu3a, T'€OMETpHS.
I'eomerpusi, 10-11 xmaccsl/ Atanacsa JI.C., byryzoB B.®., Kagommner C.b. u
npyrue, AximoHepHoe odmiectBo «M3narenscTBo «IIpocBemenue»
e Maremaruka: anredpa U Hayajga MaTeMaTHYECKOrO aHallu3a, reomeTpus, 11
kimace/ Mopakosuu A.I'., CmupHoBa .M., Cemenor II.B., O6miecTBO C

OrpaHUYECHHOU OTBETCTBEHHOCTBIO «1010 MHEMO3MHA»

METOAUYECKHUE MATEPHUAJIbBI UIA YYUTEJIA

Aranacsn JI.C., byry3oB B.®., Kagomues C.b. Metonnueckue peKOMEH 1AM H.

I'eometpus. 10-11 kmaccer

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Enunas komnexuusa Hudpossix OOpazoBatenbubix Pecypcos http://school-

collection.edu.ru

urok.apkpro.ru
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