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HOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamMma yudeOHOro kypca «l'eoMerpusi» 06a30BOTO YpOBHS IJis
oOyvaromuxcs 10 —11 xkmaccoB paspaborana Ha ocHoBe DenepanbHOro
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TpPeOOBaHW, TPEIBABIACMBIX K
MaTeMaTU4ecKoMy oOOpa3oBaHUIO, U TPAJUIUA POCCHICKOro 00pa3oBaHMUS.
Peanmuzarnust mporpaMMbl 00ecrieunBaeT OBJIAJICHUE KIIFOUEBBIMH KOMITETEHIUSIMH,
COCTaBJISIIOIIMMH OCHOBY [UJISI CaMOpPa3BUTHSL M HEMPEPBIBHOTO 00Opa3oBaHmUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh ydeOHOTO Kypca TeOMETpHM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS TCOMETPHHM B HANPABICHUU JIMYHOCTHOTO
pa3BUTHS O0Oydaromuxcs, (GopMUpoBaHUSA (YHKIMOHAIBHOW MaTEMaTHYCCKOMN
IPaMOTHOCTH, U3YYCHHS JIPYTUX yUYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00ydYaronuxcs
NPAaBWIBHBIX TPEJCTABICHUH O CYINIHOCTH M IPOUCXOXJICHHH T'€OMETPHYCCKHUX
aOCTpaKIMi, COOTHOIICHHH pPEaIbHOTO M HJACAIBHOTO, XapaKTepe OTPaKCHHS
MaTEMaTUYECKOW HAayKOW SBICHUH W TIPOIECCOB PEAIbHOIO MHUpa, MeCTe
TCOMETPUHU B CUCTEME HAyK M POJIM MAaTEMAaTHYSCKOTO MOJICIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTHUKE CIIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHPOBO33PCHHUS
yUYaluxcs, a TaKkKe KayeCTB MBIIUICHUSA, HEOOXOJMMBIX JUIs aJanTallid B
COBPEMEHHOM OOIIIECTBE.

I'eometpust sBnsercss oMHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK KaK OOECNeYMBACT BO3MOXKHOCTh M3YYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU HM3YUYCHUU OO0YyUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pENIeHUS TeOMETPUYECKUX 3a/lad, YMEHHE BBIABUTATH W OMPOBEPTaTh
TUTOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA MPU PEIICHUH 3a7a9 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTSIX ACSATENBHOCTH 4YenmoBeka. OpueHTAIMs 4YelloBEeKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIMaJbHOrO ObITHA, ¢opma
OTPaXCHHUS OKPYIKAIOMIET0 MHpPA, YCIOBHUE YCIENIHOTO IMO3HAHUS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU



oOpazamMu OOBEIMHAET pa3Hble BHUABl y4EOHON M TPYIOBOH JEATEIBLHOCTH,
ABISIETCS OJHUM M3 MPO(EeCcCCHOHATBHO BAXKHBIX KAaueCTB, MOJITOMY aKTyalbHA
3ajaya (HOpMUPOBaHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBHIHOCTH OOpa3HOTO MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOH JEATEIbHOCTH IO MHOTUM HaTPaBICHHSIM.

Llenp ocBoeHuss mporpammbl yueOHOro Kypca «leomerpus» Ha 0a30BOM
ypoBHE 00y4yeHuss — o0uieo0Opa3oBaTeIbHOE M OOIIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OecrieueHHe  BO3MOXHOCTH  MPUOOpPETEHUs |
UCTIONB30BaHMUS CHCTEMAaTHYECKMX TEOMETPHUECKUX 3HAHUH ©  JeHCTBUA,
cenuUIHBIX TEOMETPUH, BOZMOKHOCTH YCIICIITHOTO MPOAOIKEHHUS 00pa30BaHMUS
0 CMIEIUAILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAJHBIM HCIIOIH30BAHHEM I'€OMETPHH.

[IporpaMmma 1o reoMeTpun Ha ©0a30BOM YpOBHE TMpeJHA3HAYCHA IS
00yJaloUINXCsl CPeTHEN IIKOJIbI, He MCIBITHIBABIIMNX 3HAYUTEIBHBIX 3aTPyTHEHUH
Ha YpOBHE OCHOBHOIO oOImIero oopa3oBanusa. Takum oOpa3om, oOydaromuecs Ha
0a30BOM YpPOBHE JOJKHBI OCBOHMTH OOIIME MaTeMaTHUYECKUE YMEHUS, CBSI3aHHBIC
CO CHEeIUPUKON TeOMETpHH W HEOOXOAMMBIE I J>KH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYHTh T'€OMETPHUIO Oojee
riyOOKO, €clid B JajbHEHIIeM BO3HUKHET HEOOXOJIMMOCTh B T'€OMETPUUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JEATETHHOCTH.

JlocTkeHnue 1enu OCBOEHUS TMPOTrpaMMbl OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3aAad. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHE TMpEACTaBICHUS O MHOTOIPAaHHUKAX M Telax BpPAICHUS
KaK O BOXXHEHMIIIMX MATEMaTUYECKUX MOJEIAX, O3BOJISIIOIINX ONKCHIBATDH
U U3y4aTh pa3HbIe SBICHUS OKPY>KAIOIIET0 MUPA;

e (dopMUpOBaHHE YMEHHUS paclo3HaBaTh Ha YEpTEkKaxX, MOJAEIAX U B
pealbHOM MHpE MHOTOTPAaHHUKH U TeJla BPaIlCHHUS;

e OBJIAQJICHHE METOJaMH PELICHUs 3a/ay Ha MOCTPOEHUS Ha M300pakeHUsX
IPOCTPAHCTBEHHBIX (DUTYD;

e (GopMUpOBaHHE YMEHHsS OINEPUPOBATH OCHOBHBIMH TMOHATHUAMHU O
MHOTOTPaHHUKAX M TeJaX BPAIIeHUs U UX OCHOBHBIMH CBOWCTBaMU;

e OBIAJCHHE  AQJrOPUTMAMM  pEIIEHHS  OCHOBHBIX  THIOB  3ajady;
GopMupoBaHuE yMEHHUS TPOBOJUTH  HECIOXKHBIE  JOKa3aTelIbHbIC
paccyXJIeHusI B XOJI¢ PEIICHHUS CTepPEeOMETPUYECKHX 3ajad M 3a1ad ¢
MPAKTHYECKUM COJIEPIKaHUEM;



e pa3BUTHUE MHTEIJJIEKTYalIbHBIX u TBOPYECKUX crocoOHoCTeH
oOydJaromuxcs, TMO3HABAaTEIBHOM  aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUU, KPUTHYHOCTU MBIIIJICHUS;

e (QopmMmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENIEBaHTHOU
FEOMETPUM: YMEHUE paclo3HaBaTh IMPOSBICHUS TE€OMETPUUECKUX
NOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajlbHBIX >KU3HEHHBIX
CUTyallUsIX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTeH, GOpMyIUpOBaTh HX Ha S3bIKE
T€OMETPHUH U CO3/1aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT [Jis pelieHUus PaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OIIEHUBATH MOJTYUYCHHBIC PE3YIbTATHI.

OTAMYUTENBFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBIIIETCS BKIFOYEHUE B KYpC
CTEpEOMETPUM B Hauajie €ro u3y4YeHHs 3ajJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, M ONIPEACIIEHHBIM 00pa30oM OpraHU30BaHHAs paboTa Hall
HUMH, YTO CIHOCOOCTBYIOT PpAa3BUTHIO JIOTUYECKOTO U IMPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAaHHE MHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIeMy U3YUEHUIO TIpeIMETa.

[Ipennoutenue oTAaETCS HAMISIAHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-
NPaKTUYECKON NesTEeNbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEICTABICHUN Yy
ydalluXxcsd B Kypce CTEpEOMETpUU NPOBOAMUTCS 3a CYET pelIeHHs 3ajad Ha
co3ZaHue  MPOCTPAHCTBEHHBIX O00pa3oB W  3aJjady Ha  ONEpUpPOBAHUE
NPOCTpPaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJSATHOCTh, a OINEpUpOBaHME oOOpa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUsI.

OcHoBHBIE cojepkaTelbHble TUHUU Kypca «l'eomerpum» B 10—11 kmaccax:
«MHororpanHukn», «IIpsiMble U MIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOphl U KOOPAMHATHI B IPOCTpPaHCTBE». DOpPMUPOBAHUE JIOTUUECKUX YMEHUMN
pacrpenensieTcs He TOJbKO [0 COAEpP)KATEeNbHBbIM JIMHUSIM, HO M 1O rojam
00yYeHHUS Ha YPOBHE CpPEHEr0 00IIero oopa3oBaHMs.

Copaep:xanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM
ocBOeHHS pabodeil mporpamMMbl, pacupenenEHHBIM MO0 ToJaM OOydYeHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBIIAJICHUE T'ECOMETPUUCCKUMHU
MOHSATHUSAMHU Y HAaBBIKAMU OCYUIECTBIISIIOCH MOCIEI0BATENbHO U MOCTYNATENbHO, C
COOI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKITIOYAIINCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYarONIUXCs, PaCHIUpss U
yriyossist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIEC CBS3H.



MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE

Ha n3yuenne reometpun orBoaures 2 yaca B Henemo B 10 kimacce u 1 gac B
Henento B 11 kiacce, Bcero 3a aBa roja o0ydyenus - 101 yueOHbIxX yaca.

[TpomomkUTeNbHOCTh YU€OHOTO TOJa IPH MOJYYSCHUU CPEAHETO 00IIero
oOpazoBanus coctasisieT B 10 kiacce - 34 nenenu, B 11 kiacce - 33 Henenu, B
COOTBETCTBUHM C PACIIUCAHUEM TOCYJAPCTBEHHOM MTOrOBOW aTTecTaumm no
obpaszoBaTtesibHbiM nporpammam COO.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsTHE 00 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsIMBIX B IPOCTPAHCTBE: IIEPECEKArOIIUecs,
napajuleJbHble M CKpeluuMBaromuecs npsMsle. llapamiensHOCTs NOpPSIMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: MapajyleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUICIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIOJI MEXAY NpPsIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTB IIJIOCKOCTEM IapaJijieibHbIC IIJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  mockocTed. [lpocreiimue mpocTpaHCTBEHHbIE (GUTYPHI  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayjieenune; MocCTpOeHNEe CEYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MPSAMBIE B
IIPOCTPAHCTBE, MPSMbIC MAPAJUICIBbHBIE W MEPHEHIUKYISAPHbIE K IUIOCKOCTH,
[IPU3HAK MEPIECHAUKYJISIPHOCTH IIPAMOM M IUIOCKOCTH, TeOpemMa O MpAMOU
NEPIEHIUKYIAPHON IIJIOCKOCTU. YTIbl B IPOCTPAHCTBE: YrOJd MEXAY IHPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM  Yrojl  JBYI'PAaHHOIO  yrija.
IlepnieHaAUKYJIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSIHUE
OT MmpsAMOM 10  MJIOCKOCTH,  NpoeKuus  QUrypsl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHAUKYISAPHOCTU  IBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IloHsATHE MHOTOIpaHHUKA, OCHOBHBIEC DJIEMEHTHl MHOTOI'PAHHUKA, BBIIYKIIBIE
Y HEBBIYKJIbIE MHOIOTPAHHMKH; pa3BEPTKAa MHOTorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs ITIOBEPXHOCTH IIPU3MBI. [lapamtenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHU U
OCHOBaHHE MUPaMUIbl; OOKOBas U MOJIHAS MOBEPXHOCTh MUPAMU/IbI; IPaBUIbHAS U
yCeu€HHasi NUpaMuja. OJIEMEHTbl NpU3Mbl W nupamuiabl. [IpaBuiibHbBIE
MHOTI'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIBHAS NMPaMHUJA; MPaBUIbHAs TPEYroJbHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlpencraBneHue o mNpaBWIBHBIX MHOTIOIPAHHHUKAX: OKTadp,
noneKa’ap v ukocasap. CeyeHus Npru3Mbl U TUPAMULBI.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPUS OTHOCUTENBHO TOYKH, MPSIMOM,
IUDJIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIeIuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



Bbluncienne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, [MaroHalid, YIJIbL.
[Inomaar OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOIAAb OCHOBaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMOM HPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHPAMHIBI,
TeopemMa o MiIomaau yceu€HHod mnupamuiabl. [lonstue o6 o0BEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyrorniue UITUHAPUIECKON
MOBEPXHOCTH, OCh IWIMHIAPUYECKONW TOBEpXHOCTH. [lwimHAp: OCHOBaHHS W
OOKOBasi TOBEPXHOCTh, OOpa3zyroIlas W OCh;, IUIONMAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroIiue KOHUYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIInHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BhICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: HeHTp, paguyc, AUaMeTp; IUIOLIaAb MOBEPXHOCTH CGeEpHhl.
B3aumuoe pacrnonoxenue cepbl U MIOCKOCTH; KacaTeabHas MIOCKOCTh K cdepe;
TI0IIA b Cephl.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIMHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJO cdepbl; cdepa, BIOUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpallCHUSI.

[Tonsitre 06 06BEMe. OcHOBHBIC CBOMCTBa 00bEMOB Ten. Teopema 00 00BEME
MPSMOYTOJILHOTO TMapajuienienumena u cienctBus w3 He€. OO0BEM HUIUHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lomo6ubie Tema B mpocTpancTBe. COOTHOIIEHUS MEXKAY TUIOMAISIMA
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennst nwiIMHApa (HapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (MapajijieTbHOE OCHOBAHUIO W MPOXOASIIEE 4Yepe3 BEpIIMHY), CEUCHHS
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu u B ipocTpaHcTBe. CllokKeHNE U BBIYUTAaHUE BEKTOPOB.
YMHOXkEeHHE BEKTOpa Ha uuciio. PazoxeHne BeKTOpa Mo TPEM HEKOMIUIaHAPHBIM
BekTopaMm. [lpaBuno mnapawienenunena. PemieHue 3agad, CBSI3aHHBIX C
MPUMEHECHUEM TIpaBWi JACUCTBUUA ¢ BeKTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreifmine 3agaun B
KOOpJMHATax. YTroa Mexay Bekropamu. CKalspHOE NpPOU3BEIEHUE BEKTOPOB.
Bbrunciienre yriioB MexJy OpsIMbIMH M TJIOCKOCTAMH. KoOpAMHATHO-BEKTOPHBIN
METO/I IIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE PE3YyJbTAaThl OCBOCHHUS MpPOTpaMMbl y4eOHOro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxknanckoe Bocniutanme:

c(hOpMUPOBAHHOCTHIO TPAXKITAHCKON MO3UIIUHA O0YYAIOIIETOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO WIEHA POCCHUMCKOro oOIecTBa, MPEACTaBICHUEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHMPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHH,
npoleayp TrpaxaaHcKoro oOmiecTBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UICHTUYHOCTH, YBAKECHHS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
K HCTOJB30BAaHUIO ITHX JOCTMIKEHUH B JPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEU pOCCHICKOTO Hapoma;
c(hOpMHUPOBAHHOCTHIO ~HPABCTBEHHOTO  CO3HAHHUS, OSTUYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTHKEHUM HAYKU U JACATEIHbHOCTHIO
y4€HOTr0; 0OCO3HAHHWEM JIMYHOTO BKJIAJIa B IIOCTPOSHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHNH, pacCyXIcHUN;
BOCIIPUMMUYHUBOCTBIO K MATEMaTUUYECKHUM aCIleKTaM Pa3WyHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMCHHS TPHUMEHSATh MaTeMaTHYCCKHE 3HAHUS B
HMHTEpecax 370poBOro U 06e30macHoOro oopasa )KU3HH, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHHUE, COATaHCUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, perynspHas dbuznueckas AKTUBHOCTB); (bu3IIeCcKOro
COBEPILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cepam  mpodecCUOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBINA BBHIOOD
Oynymeil mnpodeccun U peanu30OBbIBATH COOCTBEHHbIC JKU3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTH4eCcKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHIEeCKOW HAIPaBICHHOCTH.

JKOJI0rn4ecKoe BOCIIUTAHUE:

c(hOpPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYphl, IOHUMAHHEM BIUSHUS
COIMAITEHO-3KOHOMHYECKHUX TPOIECCOB HA COCTOSHUE MPUPOTHON M COIUATBHOM
Cpenmbl, OCO3HaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX  TMpoOJieM;
OpHEHTaIMeld Ha TPUMEHECHHE MaTeMaTHYeCKMX 3HAHWW IS PEIICHHS 3a7ad B
00JIaCTH  OKpY)Karomed cpejbl, IUTAHHUPOBAHUS TIOCTYIIKOB M OIICHKA UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAFOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd ¥  OOINECTBEHHOW TIPAaKTHUKW, TOHUMaHHUEM
MaTEMaTUYCCKOM HAyKd KaK cQepbl YeIOBEUECKOW JEATCIbHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYMMOCTH JIII PAa3BUTHS IMBWJIM3AIUU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYECKOW KYJBTYPOH KaK CpEJCTBOM ITO3HAHUS MHpA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIEe pe3yJbTaThl OCBOEHUS MPOrpamMMbl y4eOHOTO MpeaMeTa
«MaremaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elicmeUsAMU, YHUBEPCANbHBIMU Pe2YISMUSHBIMU 0eUCBUIMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuuUsaOm
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCcO8 obyuaruuxca (oceoenue
Memoo08  NO3HAHUSL — OKpYJCanowe20  Mupa,  NpUMEHeHUue  JI02UYEeCKUX,
uccie008amenbCKux onepayull, yMeHuu pabomams ¢ ungopmayueti).

ba3oBble Jornueckue AecTBU:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMAaTHUYECKUX
O00BEKTOB, TOHSATUH, OTHOIICHUH MEXAYy MOHATUAMU, (OPMYITHPOBATH
OTIpeJIeICHNs]  TIOHSATUH;  YCTAHABIMBATh CYIIECTBEHHBIH  MPU3HAK
KIaccu(UKaIi, OCHOBaHUS i OOOOIIEHWS W CpPaBHEHUS, KPUTCPUH
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHS:
YTBEpIUTEIbHBIC W OTPHUIATEIbHBIC, CIWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
mpoTtuBopeursi B (aKkTaxX, JAHHBIX, HAOIOJACHUSX W YTBEPKICHUSX;



npeajiaraTb ~ KpUTEpUM I BBIABICHHUS ~ 3aKOHOMEPHOCTEH U
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHUI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTE€MaTHYECKUX
yTBEPXACHUN (IIPSAMBIE U OT MPOTHBHOTO), BEICTpAaUBaTh apryMEHTAIHIO,
NPUBOANTh TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBHIBATH COOCTBEHHBIE
CYXJICHUS U BBIBOJIBL;

e BBIOMpATH crnoco0® penieHUs yuyeOHOM 3ajauu (CpaBHUBATH HECKOJIBKO
BapMaHTOB pEIIeHHs, BbHIOMpATh Hauboyiee NOAXOASAMMA ¢ Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIENIOBATEIbCKUA MHCTPYMEHT IMO3HAHMUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MNpoOsIeMy,
yCTaHABIMBaTh HMCKOMOE M  JaHHOe, (OpPMHUpPOBAaTH  THUIIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHMIO OCOOEHHOCTEH MaTeMaTHYeCKOTro
0o0BbEeKTa, SIBJIEHUS, TPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IPOLIECCAMU;

e CaMOCTOSITENBHO (HOPMYIHPOBATH 0OOOILEHUS U BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, MCCIEAOBaHUs, OLIEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M O00OIICHUI;

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKkKe BbIIBUTaTh
HPEIIOI0KEHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeDULUUTH MH(OPMALMU, JaHHBIX, HEOOXOIUMBIX Jii OTBETa
Ha BOIIPOC U JJISl PEeLICHUS 3a1a4u;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3IMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MH(POPMAIUIO, PEACTABNIATH €€ B pa3sNuuHbIX (popmax,
WITIOCTPUPOBATH TPaPUUECKH;

e OIICHUBATH HaJAEKHOCTD uH(popmManuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VYuugepcanvnvle  KOMMYyHUKamueHwvle  Oelicmeus, 0becnequgarom

cpopmMuposanHocmes CoyuanIbHbIX HABLIKOE 00YUATOUWUXCS.

Oo0menne:



BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LEISIMU OOILLEHUS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M NHCBMEHHBIX TEKCTAX, JABaTh IOSACHEHUS I10
XOJly PELICHUS 3a1a4d, KOMMEHTHPOBATH IOJYyYECHHBIA PE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npoOJieMbl, pelIaeMon 3a1a4u, BbICKa3bIBaTh W€, HALIEJICHHbIE HA TIOUCK
pElIeHNs; COMOCTABJIATh CBOM CYXIEHHUS C CYKICHHSIMU JPYTUX
YYaCTHUKOB JMAJIOTa, OOHApYyXUBaTh pa3jiMuMe U CXOJCTBO MO3ULMUH; B
KOppEeKTHOU (hopme GOpMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  pPE3yJNbTaThl  PEMIEHUS  3aJaud,  JKCIIEPHUMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YY4ETOM 3aJ1a4 MPE3EHTALMN U 0COOEHHOCTEN ayAUTOPHH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTBLHON paOOThI IPU PEIICHUN YYCOHBIX 3a7a4; MPUHUMATD I1EJIb
COBMECTHOW JCSATCIBHOCTH, IUIAHUPOBATh OpPraHU3AIMI0 COBMECTHOU
paboThl, pacrpenessaTh BUABI padoT, JOTOBapUBATHCS, 00CYKIaTh MPOIIECC
¥ pe3yJIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;
y4acTBOBATh B ITPYIIIOBHIX opMax paboThl (00CykaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE INTYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JPYrUMH WICHAMH KOMAaH/IbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPHUTEPHSM,
chOopMyITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanonvle  pezynamusnvle  Oelicmeusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM pPELISHUS 3a]1aui, BEIOUPATh CIIOCO0 peIIeHUs
C y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMH IIO3HABAaTCIbHOW pe(dIeKCHH KaKk OCO3HAHHS
COBEPIIAEMBIX JCHCTBHUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIHTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTPOJII IIpoliecca H
pe3ysbTaTa peluieHrus MaTeEMaTHYeCKOM 3a1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MPU PEUICHUH
3aJlayd, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJbTaTa LEJIH M YCIOBUAM, OOBACHATH
IIPUYUHBI TOCTUIKEHHSI WIM HEIOCTHKECHHS PE3YJbTaTOB JESTEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU U CICACTBUS W3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMH: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOI0KEHUE NPSIMBIX U IUJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHATHUSMU: JABYTPAHHBIA YTOJI, TPaHU JABYIPAHHOTO Yria,
pedpo NBYrpaHHOTO YIJIa; JMHEWHBIA YroJl JIBYTPaHHOTO YIJja; TpajayCcHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHUK, BBINTYKJIBIH W HEBBITYKJIBIN
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (MHpaMHaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TIapajuieNienure, Kyo0).

Knaccupunupoath ~ MHOTOTPaHHUKH, BLIOMpass ~ OCHOBaHUS  JUIS
KiaccupuKauu  (BBIMYKJIBIE M HEBBITYKJIBIE MHOTOTPAaHHUKH; TPABUIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH TIPHUHITUTIBEI TTOCTPOSHUS CEUCHU M, UCIIOIB3YsI METO/T CIEOB.

Ctpoutrh CceYe€HHSI MHOTOTPAHHMKOB METOJIOM  CJICJIOB,  BBIMIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PHCYHKOB IMPOCTHIX OOBEMHBIX (DHUTYpP: BHU
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkKJACHUE TE€OMETPHUUCCKUX BEIUYUH 10 00pa3iaM Wiu
aJropuTMaM, NPUMEHSS HW3BECTHBIE AHAJTUTUYECKUE METOJbl MpPU PEIICHUU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7a4 Ha BBIYUCIICHHUE PACCTOSHUN MEXIY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKU [JIO IUIOCKOCTH, MEXIY
CKPEIIMBAIOITUMUCS TPSIMBIMH.

PemaTe 3a1aun Ha HAXO0XKACHHUE TEOMETPHUUECKUX BEJIUYHH MO 00pasiaM uiu
ajgropuTMaM, TPUMEHSS U3BECTHBIE AaHAJUTUYECKHE METOJAbl TPH pEIICHUHU
CTAHIAPTHBIX MaTEeMaTHYECKMX 3a7ad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPCIIMBAIOIUMHUCA TIPSAMBIMH, MEXIYy MNPsIMOM U IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00bEMBI U TUIOMIAA MMOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ TM[OpuUMEHEeHueM (QOpMys; BBIYUCHATH COOTHOIICHUS MEXIY
IJIOIAISIMU TTOBEPXHOCTEH, 00BbEMaMU TOOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATUSIMU: CHUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH M HHTEPIPETUPOBATH HHMOpMaLMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTs reoMerpuueckue (QakThl JJISI PEHICHUS CTEPEOMETPUUYECKUX
3a71a4, MPEANoNararMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensATr  mpoCTEWIIME MPOTPAMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aa4.

[IpuBOIUTE TPUMEPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEHM B MPUPOAE H
YKU3HH, PACIIO3HABATH MPOSBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIYyYEHHBIC 3HAHHUS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TIPUMEHSATh HW3YYEHHbIE IIOHATHUS B MPOLECCE IOWCKA PEIICHUS
MaTeMaTU4YeCKu C(HOPMYIUPOBAHHONW MPOOJIEMBbI, MOJETUPOBATh pealbHbIC
CUTyallUM Ha $3bIKE TEOMETPUM, WCCIEAO0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TEOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJINYMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs] MOBEPXHOCTh, OOpasyroiue
[IMHJIPUYECKON ~ MOBEPXHOCTH;,  LMIUHAP,  KOHUYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkas MOBEPXHOCTb.

PacnioznaBaTh Tena BpamieHus (MUJIXHIDP, KOHYC, cdepa u map).

OOBICHATH CLIOCOOBI MOTYYSHHS TEJl BpaICHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAHUE CEIrMEHTa, BBICOTA
CEerMEHTa; IIapOBOM CJOI, OCHOBaHUE IIAPOBOrO CJIOS, BHICOTA IIAPOBOrO CJIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOIMIAMKM  TIOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHSATUSMH: MHOTOTPAHHUK, BIHCAHHBIA B chepy
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIICHMSI.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIOMIAJIMH MOBEPXHOCTEH M 00bEMaMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
duryp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekarh, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBATH HWH(MOPMALHIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEJACTABICHHYIO Ha 4YepTexax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATH, KAKUMHU CBOMCTBAMU OHHU 00JIaat0T.

[IpuMeHsTh TpaBUIIO MapajiesienuIeaa.

OnepupoBaTh NOHATUSMHU: J€KAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIrOJ MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHHUE BEKTOPA HA YKCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJsipHOE TIPOM3BEJICHUE, PACKIaAbIBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAUHAT.

[IpumensTe reomeTpuueckue (akThl I PEIIEHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIaralllinX HECKOIbKO IaroB PELICHUs, €CIIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiiline reoMeTpuyYEcKHe 3a/laud Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAXO0XJICHUE T€OMETPUUYECKUX BETUYHH MO0 00pasiiaM WM aaropuTMam, MpUMeEHss
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumeHaT, mpocTeiliMe NpPOrpaMMHBIE  CPEACTBA W JIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOoAUTE TpPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE H
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MONYyYEHHBIC 3HAHUS HA MPAKTUKE: AHAIU3UPOBATH PEAJbHBIC
CUTyallUM W NPUMEHATh HM3YUYCHHBIE TMOHATHS B IMPOLECCE ITOMCKA PELICHHS
MaTeMaTu4eckd C(HOpMyTUpPOBAHHOW MPOOIEMBI, MOJCIUPOBATh peaTbHbBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM TE€OMETPUICCKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MPAKTUYECKUE 3a]1a4, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUYECKUX BEJIUYHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabuble | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
1 Bezetiiie b cTepeoMETpHio 10 https://m.edso0.ru/1c209e37
9 [IpsimbIe ¥ IJIOCKOCTH B TPOCTPAHCTRBE. 12 1 bubnuorexa [JOK
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edso0.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NPSAMBIX U 12 bubnuoreka [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 VYTel MeXIy IPSMBIMU U TUIOCKOCTSIMHU 10 1 httos://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
> Muororpartiit 1 1 https://m.edso0.ru/1c209e37
N bu6mmoreka [JOK
0 OObEMEI MHOTOrpaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 bubmorexa HOK
P ' P 4 https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0



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

11 KVIACC

KosnyecTBO YacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcbl
bubmmoreka [IOK
Tena pamenus 12 https://m.edsoo.ru/1c209e37
. bubnuorexa [JOK
1
Obnemb1 Ten S https://m.edsoo.ru/1c209e37
BekTopsl ¥ KOOPAMHATEI B IIPOCTPAHCTBE 10 1 bubmmorexa [OK
p P pocTp https://m.edsoo.ru/1c209e37
[ToBTOpEeHue, 0600IICHNE, 6 1 bu6moreka [IOK
cUCTEeMAaTu3alys 3HaHUuH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 33 3 0



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

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KVIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJibTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, PsAMasi, INIOCKOCTh
25 [TpuMeHsATh aKCHOMBI CTEPEOMETPUH H CIEJCTBHSA U3 HUX MPH PEIICHUH
' reOMETPUIECKUX 33124
-3 OnepupoBaTh MOHATHUSMH: MAPAJUIEITBHOCTh W TEPICHIUKYISIPHOCTH
' MPSIMBIX U ITIOCKOCTEN
24 KnaccupunupoBaTh B3aMMHOE PacToOJIOKEHHE TPSMBIX U IIOCKOCTEH B
' MPOCTPAHCTBE
OmnepupoBaTh MOHATUAMU: ABYTPAHHBIM yroJ, TpaHd JBYIPAaHHOIO YIJIa,
7.5 pedpo BYIpaHHOTO yIJia, IMHEWHBIA YrOJl IBYTPAHHOTO YIJIa, TpajycHas
Mepa ABYIPaHHOIO yria
26 OnepupoBaTh MOHATUAMHU: MHOTOI'DAaHHMK, BBINYKJIBIM M HEBBITYKJIbIN
' MHOT'OI'PaHHMK, 3JIEMEHThI MHOTOTPAHHUKA, IPABUJIbHBI MHOTOTPAaHHUK
27 Pacnio3HaBaTh OCHOBHBIE BH/bI MHOTOTPAHHUKOB (MMpaMuja, NpHU3Ma,
' MPSMOYTOJIBHBIN Mapajuieenume;, Kyo)
KnaccupunupoBaTb ~ MHOTOIpaHHMKHM, BBIOMpass  OCHOBaHUS  JUId
- g Ki1accupuKanuy  (BBIIYKJIbIE W HEBBINYKJIbIE  MHOIOI'DaHHMKH,
' NpaBUIbHbIE MHOTOTPAHHUKH, TMPsIMbIE M  HAKJIOHHBIE IPU3MBI,
napasiesienune bl)
29 OnepupoBaThb HOHATHSAMMU: CeKyIas IUIOCKOCTb, ceueHue
' MHOTOI'PaHHHUKOB
210 OOBSACHATH  NPUHLIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOI'PAaHHHMKOB,
' UCTIOJIb3YS] METOJ CIIEJIOB
CTpouTh ce4eHHs MHOTOTPAaHHUKOB METOJIOM CJIEJO0B, BBIMOJIHATh
7.11 (BBIHOCHBI€) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (pUTyp:

BU/J] CBEpXY, COOKY, CHU3Y




7.12

Pemate 3ala4i Ha HAXO0XKXACHUEC IrCOMCTPUYCCKUX BCIWYHH I10 06pa3uaM
Wi ajJropurMam, MNPUMCHAA HU3BCCTHBLIC AHAJIMTUYCCKHUEC MCTOABI IIPU
peICHUU CTAHAAPTHBIX MATCMATUYCCKUX 3aJa4 Ha  BbIYUCIICHUC
paCCTOﬂHI/H\/JI MCXKIAY ABYMS TOYKaMH, OT TOYKH OO Hp?[MOI\/JI, OT TOYKH 10

IJIOCKOCTH, MCKAY CKPCIINBAIOIIUMHUCA IIPAMBIMU

7.13

Pemrate 3a1aun Ha HAXOXJIECHUE TEOMETPUUYECKUX BEIMYMH MO 0Opas3iam
WM aJrOpuUTMaM, MPUMEHSSI W3BECTHBIC AHATUTHUYECKHE METOIbl IpU
pelIeHNN CTaHAAPTHBIX MaTeMaTHYECKUX 3a/lad Ha BBIYMCICHUE YTJIOB
MEX/Iy CKPEIIMBAIOIIUMHUCS MPSMBIMHU, MEXIY MPSMON U TUIOCKOCTHIO,

MCKAY MIIOCKOCTAMH, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IJIOLIAAM TOBEPXHOCTEH MHOTOTPaHHHUKOB
(mpu3ma, nmupamuaa) ¢ npuMeHeHrneM (GopMyJ, BEIUUCIATh COOTHOILIEHUS
MeXAy  IUIOLIaisMHU MOBEPXHOCTEH, o0bEMamMu 01I00HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh NOHATHSAMHU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIIOCKOCTh CUMMETPUHN (QUTYPBI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HMHYOPMAIMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (Urypax, TMpeACTaBIECHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumensTs reomerpudeckue (PaxkTbl AJIs PELICHUS CTEPEOMETPUUECKHUX
3a/1a4, MPEeoJiaraloliuX HECKOJbKO IIAaroB pPEIIeHUsl, €CIU YCIOBUSA

IPUMEHEHHUS 33]IaHbl B ABHOHM opme

7.18

[IpumensaTs mpocTeiiline MNporpaMMHBIE CPEICTBA U IJIEKTPOHHO-

KOMMYHUKaIIMOHHBIC CUCTEMBI ITPU PEHICHUN CTECPECOMETPHUICCKUX 3aJa4d

7.19

HpI/IBOI[I/ITL MMpUMEPbI MATCMATUYCCKUX SaKOHOMepHOCTeﬁ B IMpUpOAC U

JKHU3HH, paACIIO3HABATH IIPOSBIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

7.20

[IpuMeHsATh NoTyyeHHbIE 3HAHUSI HA IIPAKTUKE: aHAJIM3UPOBATh pealibHbIe
CUTyallUl M NPUMEHATh M3y4YEHHbIE IOHATHS B IpoOLEccEe IOMCKa
peleHus MaTeMaTUYECKU chopMynUpOBaHHON po0IeMsl,
MOJIETIMPOBATh pEaJIbHbIE CUTYallMM Ha SI3bIKE T€OMETPUH, MCCIEN0BaTh
IIOCTPOECHHBIE MOJIEJIA C HCIIOJIb30BAHUEM T'€OMETPUYECKUX IMOHATHH U
TeopeM, arnmnapara ajareopsl, pelaTh MpakKTUYeCKHe 3aa4M, CBSI3aHHbIE C

HaXO0XKXJACHUCM I'COMETPUICCKUX BCINYNH




11 KVIACC

Kon IIpoBepsiemble MpeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHUS OCHOBHOI
NPOBePsIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 0o1ero 06pa3oBaHus
pe3yJbTaTa
6 I'eomerpust
OnepupoBaTh NOHATHAMHU: IHJIHHIPUYECKAs TIOBEPXHOCTh, 00pa3yromue
6.1 HWIMHAPUIECKON TMOBEPXHOCTH, IHIMHIP, KOHHYECKas IMOBEPXHOCTD,
' oOpa3yloliue KOHMYECKOHW  IOBEPXHOCTH, KOHYyC, cepuyeckas
MMOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamenus (HUJIMHIP, KOHYC, cepa U map)
6.3 OOBACHATH CIIOCOOBI MOJTYYCHHUS TN BPAICHHSI
6.4 KnaccudumupoBaTs B3auMHOE pacmnoiokeHue chepbl U III0CKOCTH
OnepupoBaTh MOHATHSMH: I[IAPOBOM CErMEHT, OCHOBAaHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, IapOBOW CIIOH, OCHOBaHWE IIAPOBOTO CIIOS, BHICOTA
LIApOBOTO CJIOs, IIAPOBOH CEKTOP
66 Bbruncnare 00bEéMBI M IIIOIIAAM IOBEPXHOCTEM Ten BpalleHHs,
' reOMETPUYECKUX TeJl C IPUMEHEHUEM (HopMyI
OnepupoBaTh NOHATHSMM: MHOTOTPAaHHUK, BIIMCaHHBIM B cdepy u
6.7 OTIMCaHHBIN 0K0JIO ceprl, chepa, BIIMCAHHAS] B MHOTOTPAHHUK WIJIH TEJIO
BpALLCHUS
6.8 Bbluucnare COOTHOLIEHMS MEXAYy IUIOIAIsIMM TOBEPXHOCTEH H
' 00BpEMaMHU ITOJOOHBIX TENT
6. N306paxaTs n3yyaemble QUIYpbl OT PYKH U C MPUMEHEHUEM IPOCTHIX
. YepTEKHBIX UHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IUIOCKME YEpPTEKU M3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUTYp: BHUA CBEpPXY, COOKY, CHHM3Y; CTPOHUTH CEUYCHHS Tel
BpALCHUS
W3BnekaTb, MHTEPIPETUPOBATH U MNpeoOpa3oBbIBATH HH(MOPMALMIO O
6.11 NPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTYypax, MpPeJICTaBICHHYI0 Ha
yepTekax U pUcyHKax
[IpumensTh reomerpuueckue (akThl JUISI PELICHUS CTEPEOMETPHUUECKUX
6.12 3aa4, MpearojaraloliiX HECKOJbKO IIaroB pPEHICHUs, €CIIM YCIOBHS
MpUMEHEHUs 3aJlaHbl B SIBHOM Qopme
6.13 OmnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTs HeﬁCTBHﬂ CJIOKCHUSA BCKTOPOB, BBIYUTAHHA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha 4YMCIIO, O6'b$ICHSITB, KakKuMH CBOMCTBAMH OHH

o0mamaroT

6.15

[IpumeHsaTh NpaBUiIO NapajuieIenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JEKapTOBbl KOOPAWHATHl B IPOCTPAHCTBE,
BEKTOp, MOJYyJb BEKTOPAa, PAaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA,
YroJl MEXKJIy BEKTOpaMH, CKaJsIpHOE IIPOU3BEICHUE BEKTOPOB,

KOJUIMHCAPHbIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxomuth cymMMy BEKTOpOB M NpPOU3BEACHHE BEKTOpA Ha YHUCIO, Yroll
MEXAYy BEKTOPaMHU, CKaJISIpHOE NMPOU3BEACHUE, PACKIIaAbIBaTh BEKTOP IO

JABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3aI[aBaTI> IJIOCKOCTh YPAaBHCHUCM B I[GKapTOBOﬁ CUCTCME KOOpANHAT

6.19

Pemrate mpocredimne TreOMETpUYECKHE 3aJadyd  Ha I[PUMEHEHME

BCKTOPHO-KOOPAWMHATHOT'O METO A

6.20

Pemare 3amaum Ha [OKa3aTENbLCTBO MATEMAaTHYECKMX OTHOIIEHUNA U
HaxO0XXJICHUE TEOMETPHUYECKUX BEIMYHMH 10 oOpasliaM WM aJrOPUTMaM,
NMPUMEHSISI  W3BECTHBIE  METOJBl MPU  PEHICHUH  CTAaHIAPTHBIX

MaTE€MaTUYCCKUX 3aaa4

6.21

[IpumensTh mnpocTeline NporpaMMHBIE CpPEACTBA M DIEKTPOHHO-

KOMMYHHKAIIMUOHHBIEC CUCTEMBI TP PEIICHHUU CTCPECOMETPUICCKUX 3ada4

6.22

[IpuBoUTH MpUMEpPbl MaTEMaTHYECKHUX 3aKOHOMEPHOCTEH B MpPHUpOJE U

KU3HU, paCllO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBE

6.23

[IpuMmeHsTh TOJy4YeHHbIE 3HAHUS HA MPaKTUKE: aHAIU3UPOBATH
peayibHbIE CUTyalldd U TPUMEHSATh H3ydCHHbIE TOHATHUA B IpoOIEcce
MOWCKA pEeLIeHUsT MaTeMaTH4eCKu CQPOPMYIUPOBAHHON MPOOIEMBIL,
MOJIETTUPOBATh pPEalIbHbIE CUTYAIlMH Ha S3bIKE T€OMETPUHU, UCCIIEI0BATh
MOCTPOCHHBIE MOJIENIM C MCMOJIh30BAaHUEM T€OMETPHUYECKUX MOHATUN U
TeopeM, armapara anreOpbl, pelarh NPakTUYeCcKUe 3aauu, CBsI3aHHBIE C

HaXOXXIACHUEM I'COMCTPHUUCCKUX BCIINYNH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHOBHbBIE TIOHATUS CTEpEeOMETpUHU. Touka, HpsAMas, IUIOCKOCTb, IMPOCTPAHCTBO.
[lonsiTve 00  akCMOMAaTHUYECKOM  TOCTPOEHUH  CTEPEOMETPUHU:  AKCHOMBI

CTEPEOMETPHUH U CIICJICTBUS U3 HUX

7.2

B3auMHOE  pacnosiokeHHe HOpsMBIX B IPOCTPAHCTBE:  IEpECEKaroLIuecs,
NapajuleJIbHbIE W CKpelmuBaromuecs npsmbie. llapamnensHOCTh NpSMBIX U
IUIOCKOCTEH B NIPOCTPAHCTBE: MapajyielbHble MpsIMble B  MPOCTPAHCTBE,
MapaJIENbHOCTh TPEX MPSMBIX, MApPaLICIbHOCTh MPSMOW M TUIOCKOCTH. YTJbI C
COHaIlpaBJICHHBIMU  CTOPOHAMM, YrojJl MEXAY IMNOpAMBIMH B  IIPOCTPAHCTBC.
[TapannenbHOCTh MIIOCKOCTEN: MapauleabHble MIIOCKOCTH, CBOWCTBA MapauleIbHbBIX
mwiockocteil. [Ipocreiiine mpocTpaHCcTBEHHBbIE (UTYphl Ha IUIOCKOCTH: TETPasip,

KyO, mapaJijiesienumne, moCTpOeHne CeUeHnun

7.3

[lepnieHIUKYIApHOCTh MPSAMON M IUIOCKOCTH: TEPHEHAUKYISIPHbIE TpAMbIE B
MIPOCTPAHCTBE, MPsIMblE MapaslieibHble U MEePIEHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEePIEHANKYIISIPHOCTH NPAMON U TIJIOCKOCTH, TEOpPEMa O MPSAMOM MEPIEeHIUKYIISIPHON
IUIOCKOCTH. YTIJIBI B TPOCTPAHCTBE: Yrol MEXIy MpsIMOM U IJIOCKOCTHIO,
JIBYIPaHHBIA yroJ, JUHEWHBIA yroj JByrpaHHoro yria. llepnengukynsap u
HaKJIOHHBIE: PACCTOSHHE OT TOYKM J0 IUIOCKOCTH, PACcCTOSHUE OT MpsIMOH 0
IJIOCKOCTH, MPOEKIUsl GUTypbl Ha IUIOCKOCTh. [lepneHauKynspHOCTh MIOCKOCTEH:
NpU3HAK  MEePHEHAUKYISIPHOCTH  ABYX  miiockocteil. Teopema o  Tpéx

NEepINCHAUKYJIApax

7.4

ITonsaTue MHOI'OIrpaHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OI'PAHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOTI'OI'paHHUKH, pa3BépTKa MHOT'OI'paHHHKA. HpI/I3MaZ N-yrojabHas
npu3Ma, rpaHu U OCHOBAHUS NPHU3MBbI, IPAMASAd U HAKIIOHHAA IPU3MBI, OokoBas u
IOJIHAaA MOBCPXHOCTD ITPU3MBI. Hapannenennnen, HpHMOYTOJ'IBHHﬁ napaJuijiCJICIIUICq
H €ro CBOMCTBA. HI/IpaMI/II[aZ N-yrojabHas NMApaMuaa, TpaHu U OCHOBAHUC IMUPaAMUJIbI,
OOKOBas W IOJHAS MOBCPXHOCTH MUPAMHUIBI, IpaBUJIbHAsA U yceqéHHa;I nupamMmuja.
ONEMEHTHI nNpu3Mbl " HHAPAMHIBI. HpaBI/IHLHLIC MHOTOIpaHHUKH: TIOHATUC
NpaBHJIIbHOTO MHOTOTI'paHHUKA, IpaBUJIbHAA TIpuU3Ma W IIPpaBUJIbHAA MHUpaMUla,

MpaBUJIbHAS TPEYTOJIbHAS MUPaMUJa U MPaBUIbHBIA TeTpasap, KyO. IlpeacraBienue




O IpaBWIbHBIX MHOIOTPaHHUKAX: OKTadJp, AoAeKa’ap U uxocadapyrue CedeHus
MIPU3MBI U TTHPAMH/IBI
CummeTrpusi B TIPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
7.5 IJIOCKOCTHU. DJIEMEHThl CUMMETPUU B NMHPaMUAAX, NapajuleJenuneiax, IpaBUIbHbIX
MHOTOTPaHHUKAX
Bbrunicnenue 31€MEHTOB MHOTOTPAaHHHMKOB: pé&Opa, nuaroHanu, yrisl. Ilnomane
OOKOBOM IOBEPXHOCTH U TMOJHON NOBEPXHOCTH HPSIMOW MPU3MBI, IUIOIAIb
7.6 OCHOBaHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsiMOi mpu3Mbl. [1nomaas 60koBOM
MOBEPXHOCTH U TOBEPXHOCTH MpPaBWIbHOM NHpaMUAbl, TeOpemMa O IUIOLAAH
yceu€HHol nupamupl. [lonarue 06 o0bEMe. OObEM MUpaMuIbl, TPU3MBI
e [Tono6HnbIe Tema B mpocTtpancTBe. COOTHOMICHHS MEXTY TUIOMIAIMU TOBEPXHOCTEH,
' 00bEMaMu IOJIOOHBIX TEI
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
6 I'eomerpus
Hunuaapudeckas MOBEPXHOCTh, 00pa3yroliie HUINHAPUIECKONH MOBEPXHOCTH, OCh
6.1 IAJTUHIPUYECKOW moBepxHOCTH. [lwmHIp: OCHOBaHHMS W OOKOBask MOBEPXHOCTH,
oOpa3yolas 1 oCb, IJIO0Ialb OOKOBOH U MOJTHON MOBEPXHOCTH
Konunyeckas HoBepXHOCTh, 00pa3yrolire KOHUYECKOM MOBEPXHOCTH, OCh U BEPIIMHA
6.2 KOHHUYecKkoi moBepxHocTu. KoHyc: ocHOBaHMe W BeplinHa, oOpasyomias U OcCh,
' IJI0IIa b OOKOBOW M TIOJIHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC: O0pa3yroliue u
BBICOTA, OCHOBAHUS 1 OOKOBAs IOBEPXHOCTh
Cdepa u map: uentp, paauyc, AMaMeTp, IO MOBEpXHOCTH ceprl. B3anmuoe
6.3 pacnofnioxkenue cdepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIONaab
chepsl
6.4 N3o00paxkenue Ten BpalieHUs Ha IIOCKOCTU. Pa3BépTka HUIMHIpPA U KOHYCa
6.5 KoMOuHnarmu Ten BpamieHuss ¥ MHOTOTPAaHHHUKOB. MHOTOTPaHHUK, OMUCAHHBIN
' oxoIo cepsl, chepa, BIUcaHHAS B MHOTOTPAHHUK, WM TEJIO BpaIlleHUs
[Tonsitne 060 o6béMe. OcHOBHBIE cBOlicTBa 00bEMOB Ten. Teopema 00 o0BnEME
6.6 MPSMOYTOJIBHOTO TMapaijienenunena u ciueactBus u3 He€. OO0bEM nMIUHpA,
KoHyca. O0BEM I11apa 1 Iomaab chepsl
6.7 [TogoGuple Tema B mpocTpaHcTBE. COOTHOIICHHS  MEXKIY  IUIOMIAIIMU
. MOBEPXHOCTEH, 00bEMAMHU MTOT0OHBIX T




6.8

Ceuenus uuinuHapa (MapauieNbHO W TMEPIEHIUKYISIPHO OCH), CEYEHHUsS KOHyca

(mapanienbHOE OCHOBAHUIO U IIPOXOASILEE YEPE3 BEPILNHY), CEUECHUS 1Iapa

6.9

Bekrop Ha mimockocty u B mpoctpaHcTBe. ClIOKEHHWE W BBHIYMTAHUE BEKTOPOB.
YMHOXeHHe BeKTopa Ha uuciio. Paznoxenue BekTopa 1mo TpéM HEKOMIUIaHAPHBIM
BekropaM. IIpaBunmo mapamenenunena. Pemenue 3amad, CBSI3aHHBIX €

IIPUMEHEHHUEM IIPAaBUJI JCHUCTBUM C BEKTOpaMU

6.10

[IpssMmoyronpHasg cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTtel BeKTOpA.
[Ipocreiimme 3amaun B KOOpAMHATax. YTroa Mexay BekTopamu. CkansipHoe
MIPOU3BEACHNE BEKTOPOB. BbluMcieHHE YroB MEXIy NPSAMBIMH U IIOCKOCTSMHU.

KoopanHaTHO-BEKTOPHBIN METOJ IIPU PEIIEHUHA FEOMETPUYECKHUX 3a/1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJHLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPsIeMoro OCHOBHOIi 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero oouero
TpeOOBaHuUs o0pa3oBaHus

Brnagenne meromamu J0Ka3aTeNbCTB, aNTOPUTMaMHU pEIICHHS 3ajad;
yMeHue (GOopMyIHpOBaTh U OINEPUPOBATH TMOHATHSAMU: OIpENEICHUE,
aKCHoOMa, TeopeMa, CIIeJICTBUE, CBOWCTBO, NpPHU3HAK, JI0KA3aTEIbCTBO,
PaBHOCHJIbHBIE (OPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (POPMYIUpOBaTh
oOpaTHO€ M MPOTHUBOIIOJIOKHOE YTBEP)KJIECHUE, MPUBOJUTH MPUMEPHI U
KOHTPHOPUMEPLI, HCIIOJIB30BaTh MCTOM MaTeMaTHIECKOU HHIAYKIOHH,
IIpOBOAUTH JOKAa3aTCIIbHBIC pacCyKacHusa opu  pCIICHUU 3aaa4,
1 OLICHUBATh  JIOTMYECKYID  MPaBUWIBHOCTh  PACCYKICHUH; yMEHHUE
OTIEPHPOBATH MOHITHUAMHU: MHOXECTBO, MOJMHOKECTBO, OMNEpPAIllUN Hal
MHO)KECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar Ui OTIMCaHUs PEATbHBIX TIPOIIECCOB U SBJICHHIA W TPH PEIICHUH
3aJa4, B TOM 4YHCIE W3 JPYrUX YUYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATH MOHATUAMH: Tpad, CBA3HBIN rpad, AepeBo, NUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W OMNKUCHIBATh Tpadbl pPa3sTUIHBIMU

CHOCO6aMI/I; HCIIOJIB30BAThb Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune OIICpHUPOBATH IOHATHUAMHU: HATypaJlbHOE YHCJIO, LCJIO0€ 4YHCIIO,
CTCIICHb C LECJIbIM ITOKA3aTCJIEM, KOPCHDb HaTypaHBHOﬁ CTCIICHU, CTCIICHb
C PalrOHAJIbHBIM IIOKa3aTcClJIEM, CTCIICHb C HeﬁCTBHTeHLHLIM
IIOKAa3aTcCJiICM, J'IOFapI/I(bM qucJia, CHUHYC, KOCMHYC W  TaHI'CHC
IIPOU3BOJIBHOTO YHCJIA, OCTATOK II0 MOAYJI, pallMOHAJIBHOC 4YHCIIO,
HPppallMOHAJIbHOC YqHucCiJio, MHOXCECTBa HAaTypaJIbHBIX, O CIbIX,
2 padOHAJIbHBIX, JEHCTBUTEIIbHBIX YUCCII, YMCHUC  HCIIOJIb30BATH
IMPU3HAKU JOCIIMMOCTH, HaMEHBIINH O6IJ.[I/II71 ACINUTCIIb U HAMMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpu pCHICHUHN 3aJia4; 3HAKOMCTBO C
pa3InIYHbIMU IIO3MIMMOHHBIMHA CHUCTEMaMU CUHCIICHHA, YMCHHC
BBHINIOJIHATh BBIYMCIICHHE 3HAUCHUU M Hp606pa3OBaHI/I$I BLIpa)I(CHHf/'I (¢{6]
CTCIICHAMHU H J'IOI“apI/I(I)MaMI/I, HpCO6p8.30BaHI/ISI ,I[pO6HO-paI_II/IOHaJ'IBHBIX

BLIpa)KeHHfI; YMCHUC OICPUPOBATH IMMOHATHUAMH: IMOCJICAOBATCIBHOCTD,




apupmeTHyecKas nporpeccus, reoMeTpuuecKas IIPOTpeCCHsl,
OecKkOHEYHO yOBIBAIOIIAs TIEOMETpUYEcKas MpPOrpeccus; yMEHHE
3a/1aBaTh MOCJIEI0BATEIBLHOCTH, B TOM YHCJIE C IOMOIIbIO PEKYPPEHTHBIX
dbopMynn; yMEHHE OINEpUPOBATH MOHATHSAMHU: KOMILICKCHOE YHCIIO,
CONpPsDKEHHBIE KOMIUIEKCHBIE YMCIIAa, MOAYJb U apIyMEHT KOMIUIEKCHOTO
gyrcna, ¢GopMa 3amMCcd  KOMIUIGKCHBIX —uucen  (reoMeTpuyeckas,
TPpUrOHOMETpUUYECKass MW  anreOpavueckas); yYMeTb  IPOU3BOJIUTH
apudmeTnyeckue NEHCTBUS C KOMIUIEKCHBIMU YHCIIAMH; HPHUBOJIUTH
MpUMEpPbl  HCIIOJIb30BAHMUS ~ KOMIUIEKCHBIX  YHCENl;  ONEepUpOBaTH
MOHATHSAMM: MaTpuina 2x2 u  3x3, omnpeaenuTenb MaTpPHUIIbL,

FGOMeTpI/ILICCKI/II\/JI CMBICJT OITPEACTIUTEIIA

YMeHue onepupoBaTh MOHATUSMU: pPAlMOHAIbHBIE, HWPPALUOHAIIBHBIE,
MoKa3aTejabHble, CTENEeHHbIE, JIoTapu(pMUUYECKHe, TPUTOHOMETPHUYECKHE
YpaBHEHUST W HEPABEHCTBA, HUX CHUCTEMbI; YMEHHE OIEpUPOBATH
MOHATHSIMH: TOKJECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHHUe, YpaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUH M HEPABEHCTB, PaBHOCHUIIBHOCTH
ypaBHEHUN, HEpPaBEHCTB M CHUCTEM; YyMEHHUE pelllaTh YpaBHEHUS,
HEpPaBEHCTBA M CHUCTEMbI C TOMOINBIO PA3IMYHBIX MPUEMOB; peIIaTh
yYpaBHEHHUs, HEPAaBEHCTBA U CHCTEMbl C [apaMeTpoM; MPUMEHSThH
yYpaBHEHUS, HEPABEHCTBA, UX CUCTEMbI Ul PEHICHUS MaTeMaTUYeCKUX

3a/lav U 3aJia4 U3 pa3JIMIHbIX o0Onacreit HAaYKHN U peanLHoﬁ KHU3HU

YMenue onepupoBarb MOHATUSAMU: (YHKIUSA, YETHOCTh (YHKIIUU,
HEPUOJUYHOCTh (YHKIMH, OTPAaHUYEHHOCTh (PYHKUHUH, MOHOTOHHOCTD
GbyHKIMH, SKCTpeMyM (QYHKIMH, HanOoJblllee U HaMMEHbIlIee 3HAYCHUS
(YHKIIMHM HA IPOMEXYTKe, HempepbiBHAS (QYHKIIMS, aCHMITOTHI Tpaduka
(GbyHKIMY, TIepBas U BTOpasi MPOU3BOAHAS (DYHKIIMU, TEOMETPUUYECKUN U
(bu3nuecKuil CMBICI TPOU3BOJHON, TMEepBOOOpa3Has, OIpenenEHHbIN
UHTETpall; YMEHHE HaXOJIUTh AaCUMOTOTHI rpaduka (yHKIHH; YMEHHE
BBIYUCIISITH  MPOU3BOJHBIE CYMMBbI, TPOU3BEACHMS, YacTHOIO U
KOMIO3UIMH (YHKIMMA, HAXOIUTh ypaBHEHHE KacaTelbHOW K Tpaduky
(GYHKIMH; yMEHHE HaxXOIUTh MPOU3BOJHBIE SJEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIOJIb30BaTh MPOU3BOJHYIO Il HCCIEAOBaHHs (YHKIIHM,
HaXOJWTh HAWOOJBIINE M HAUMEHbIIME 3HaueHUs (YHKIUI; CTPOUTH
rpaduky MHOTOWJIEHOB C HCIIOJIb30BAaHUEM armrmapaTa MaTeMaTHYeCKOTO
aHallM3a; TMPUMEHSATh TMPOU3BOJHYIO IS HAXOXKJICHUS HAWITYy4dIIero

peuicHrd B IMPUKIAJAHBIX, B TOM YHCJIC COLHAJILHO-3KOHOMHUYCCKUX U




(bu3nuecKknx 3aJa4ax; HAXOIUTh TUIOMIAN U 00BEMBI (PUTY C TIOMOIIIBIO
WHTErpana; MPUBOIUTh MPUMEPhl MAaTEMATUYECKOTO MOJCIHPOBAHUS C

oMoIkko g depeHInaTbHbBIX YpaBHEHUN

YMmenue omnepupoBaTh MOHATHSIMHU: rpaduk QyHKIUH, oOpaTHAs
GbyHKIMs, KOMOO3UIUs (YHKUUH, JTUHEHHAs (QYHKIHS, KBaJIpaTH4HAsS
¢byHKIMS, paloHaIbHas GyHKLMS, CTENEeHHAs byHKIMS,
TpUTrOHOMETpHYeckne (yHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE
GyHKIMM, TOKaszaTeiabHas U Jiorapupmuyeckas (QyHKIUU; YyMEHHE
CTpOUTh TpadUKU H3YYEHHBIX (DYHKUMH, BBIIOJHATH MpeoOpa3zoBaHUs
rpadukoB (yHKIMM, HCTIONB30BaTh TpadUKU ISl U3yUYEHUs MPOLIECCOB U
3aBUCHUMOCTEH, NP PEIIeHUH 3a7ad U3 JIPYruX y4eOHbIX IPEIMETOB U
3a/1a4 U3 peabHOM KU3HU; BhIpaxaTh (OpMyIaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMM; HCIIOJIb30BAaTh CBOMCTBA M rpapuku GyHKUMH IS
pelleHns ypaBHEHUH, HEPABEHCTB U 33Ja4 C MapaMeTpaMu; n300paxaThb
Ha KOODPJIMHATHOM IUIOCKOCTM MHOXECTBA PpEIIEHWHA YypaBHEHHI,

HEPaBCHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBbIE 33/ladll Pa3HbIX TUIOB (B TOM YHCIE Ha
MPOLIEHTHI, JOJU U YacTH, Ha JBWKEHHE, paboTy, CTOMMOCTh TOBApOB U
yCIyT, HaJIOTH, 3a/1a4i U3 00JIaCTH YIPaBJICHUS JIUYHBIMHU U CEMEIHHBIMU
(uHaHCaMM); COCTABJIATH BBIPAKEHUS, YPaBHEHHs, HEPaBEHCTBA M HX
CUCTEMbI IO YCIIOBUIO 3a/1ayM, HCCIEA0BaTh MOJYYEHHOE pEIIeHHE U
OIICHUBATh MPABJIONOAOOHOCTh pPE3yIbTaTOB, yMEHHE MOJAEITUPOBATH
peayibHbIE CUTYallMM Ha S3bIKE MATEMaTHKH; COCTaBISITh BBIPAKECHUS,
yYpaBHEHHUs, HEPaBEHCTBA M MX CHUCTEMbl [0 YCIOBUIO 3aJayd,
UCCIIEJIOBaTh TOCTPOEHHBIE MOJENU C UCIOJB30BaHHWEM armapara

anreOpbl, UHTEPIPETUPOBATH MOTYUECHHBIN pe3yIbTat

YMeHue onepupoBaTh MOHATUAMU: cpeiHee apupMeTHIeckoe, MeanaHa,
HauOoJpllleeé M  HAMMEHbIIEe 3HAYeHUs, pa3Max, Jucrepcus,
CTaHJAPTHOE OTKJIOHEHHWE YHCIOBOIO Habopa; yYMEHHME MH3BIIEKATh,
UHTEPNPETHPOBaTh HH(POPMAILNIO, TPEICTABIECHHYI0 B TaOauIax, Ha
auarpammax, rpadukax, OTpaxkarolryto CBOMCTBA pealbHbIX MPOLECCOB U
SIBJICHUI; MPEICTABIATh HH(OPMALIMIO C TIOMOLIBIO TAONIHUI] U THArpaMM;
UCCIIEIOBaTh CTAaTUCTUYECKHE JAaHHbIE, B TOM 4YHCIE C IPUMEHEHUEM
rpadUUecKuXx METOJOB U  JJEKTPOHHBIX  CPEICTB; TIpadUuecKu
UCCIIeIOBaTh COBMECTHbIE HAOIOAEHUS C IOMOIIBIO JUarpamm

pacccuBaHuAa U JIMHEHHOM perpeccuun




YMeHue OoInepupoBaTh IOHATHUSAMHU: CIydalHBId OIBIT WM CIIy4alHOE
COOBITHE, BEPOSITHOCTh CIYy4alHOTO COOBITHS; yYMEHHE BBIUYUCISATH
BEPOATHOCTh C HCIIOJIb30BAaHHEM TIpaUueCKuX METOJIOB; MPUMEHSTH
(GOopMyNBI CIIOKEHUS M YMHOXEHHS BEPOSTHOCTEH, (OpMYITy MOIHON
BEpOSATHOCTH, popmyny bepHysin, komOuHATOpHBIE (PAKTHI M (OPMYIIHL;
OIICHUBAaTh BEPOSITHOCTU pEAlbHBIX COOBITUI; YMEHHE OIEpUpPOBaTh
HOHIATUSIMU:  CIydailHas BEJIUYMHA, pACIpPENEICHUE BEPOSITHOCTEMH,
MaTeMaTH4eCKOe OKMJIaHUE, IUCIEpPCHUs M CTaHJapTHOE OTKIOHEHHE
CllydallHOM BENWYMHBI, (QYHKIUU pacOpelesieHuss U IJIOTHOCTH
PaBHOMEPHOTO, IIOKAa3aTCIIbBHOTO W HOPMAJIbHOTO  PACHpPENEICHUMN;
YMEHHME MHCIOJb30BaTh CBOMCTBA M3YyYEHHBIX paclpeaenaeHuil ams
pelieHns 3ajad; 3HAaKOMCTBO C MNOHATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/Ibl BBIOOPOYHBIX HCCIIEIOBAHUMN; YMEHHE MPUBOJAUTH HPUMEPHI
MPOSIBJIEHUST 3aKOHA OOJIBIIUX YHCET B MPHUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHHUE OIEPUPOBAThH MOHATUSMU: COUETAaHUE, TEPECTAHOBKA,
YHUCIIO COYETaHWH, YHCIO MepecTaHoBOK; OuHOM HrploTOoHa; ymeHue
MPUMEHATh KOMOMHATOPHBIE (PaKThl M PACCYKICHMS Ul PELICHU 3aa4;
OLICHUBATH BEPOATHOCTH pealIbHBIX COOBITHI]; COCTaBIIAATh

BEPOSITHOCTHYIO MOJIENIb M MHTEPIPETUPOBATH MOTYUEHHBIN pPe3yIbTaT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKa, TNpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BeJIMYMHA yIJa, IUIOCKUKA  yroi,
NBYTPaHHBIA yroJi, TPEXTPAHHBIA Yroj, CKPEUIMBAIOLIUECS TMpSMBIE,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX U IJIOCKOCTEH, Yroi
MEXIy MPSMBIMH, YrOJ MEXAY MNPSAMOW U IUIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMU, PAaCCTOSIHUE OT TOYKHU A0 IJIOCKOCTH, PACCTOSIHUE MEXIY
OPSIMBIMHU, PACCTOSIHUE MEXY MIIOCKOCTSIMU; YMEHHUE UCTIOIB30BaTh MIPH
pellleHnU 3aJa4 M3y4eHHbIE (aKThl U TEOPEMbI MJIAHUMETPUU; YMEHHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHpA; CTPOUTH
MaTEeMaTHYeCKUe MOJIEIH C TOMOIIBI0 TEOMETPUYECKUX TOHITHHA U

BCJIIMYHMH, pCIIAaTh CBA3aHHBIC C HUMHW MMPAKTUYCCKUC 3a]a9n
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YMeHue onepupoBaTh MOHATUSAMM: IJIOMIAAL (QUIYpBl, 00BEM (UTYpHI,
MHOTOT'pPaHHMK, MPABUJIBHBIA MHOTOTPAHHUK, CEYEHHE MHOTOrpaHHMKA,
KyO, mapamienenunen, MnpusMma, nupamuaa, (urypa U IMOBEPXHOCTh
BpallleHus, UIMHIpP, KOHYyC, map, chepa, miomans chepbl, IUIOMaab
MOBEPXHOCTH NHUPAMHJIbI, TPU3MBI, KOHYCa, LWIHHApA, 00BEM Kyoa,

OpsAMOYT'OJIbHOTO MapaJuICiiCnuicia, mnupamMmuabl, NPU3MbI, HUIWHIpPA,




KOHYCa, 1l1apa, pa3BEPTKAa MOBEPXHOCTH, CEUYCHUs KOHYCa U LWIMHAPA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYCHUE 11apa, IIOCKOCTD,
Kacaromasicsi cepsl, IUIUHIPA, KOHYCa; YMEHHE CTPOUTH CEueHHE
MHOTOTpaHHHKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI M TIOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEACTB;
YMEHHUE TMPUMEHSTH CBOWCTBA TE€OMETPUUYECKHX (PUTYP, CAaMOCTOSTEIHHO
(bopMyHpOBaTh ONpeNeIeHUs] H3y9aeMbIX (PUTYp, BBIBUTAaTh TUTIOTE3bI
O CBOICTBax M NMPHU3HAKAX F€OMETPUYECKUX (Uryp, 0OOCHOBBIBATH WUJIU
ONpoBepraTh HX; yMEHHE MPOBOAMUTH Kilaccuukanuwo ¢uryp 1o
Pa3IMYHBIM IPU3HAKaM, BBINOJHATHE HEOOXOJUMBIE JIOTOJHUTEIbHBIE

MOCTPOCHUS

11

VYMenne OIICpHUpOBATH IIOHATUAMMU: JIBUKCHUE B IMPpOCTPaHCTBC,
MapajuIeNIbHBIN MTePeHOC, CHMMETpPHSI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, IMpeoOpa3oBaHue TMOA00Us, MOJ00HBIE (GUIYphl; YMEHHE
pacrno3HaBaTh paBHbIE U MOJ0OHBIE (UTYpPBI, B TOM YHCJE B MPHUPOJE,
HUCKYCCTBEC, APXHUTCKTYpPE, HCIOJb30BaTh T'€COMETPHUYCCKUEC OTHOMICHUSA
MpU pelIeHUH 3a/lady; HaXOJUTh T€OMETPUYECKHE BEIWYHMHBI (JUIMHA,
yroj, IJiomaas, o0bEM) MpU pelmIeHWH 3amad U3 APYTHX y4eOHBIX
MPEeIMETOB U U3 pealbHOMN KU3HU; YMEHHE BBIYUCIATH T€OMETPUUYECKUE
BEJIMYWHBI (JUTMHA, YTOJ, IUIOaab, OOBEM, IUIOMIAIh TOBEPXHOCTH),
UCIOJIb3YSl M3Y4YeHHbIE (OPMYJIbBl U METOJbl, B TOM 4YHCIE: IUIOMAdb
MOBEPXHOCTU MUPAMUJIbI, TPU3MBI, KOHYCa, HWIMHAPA, IUIOWAAb chepbl;
00bEM Ky0a, IPSAMOYTOJIBHOTO Mapajulesienuiesia, MUpPaMHIbl, MPU3MBIL,
WIMHApA, KOHYyca, IIapa; yMEHHE HaxOIUTh OTHOILIEHHE OOBEMOB

1oI00HBIX QuUryp
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YMeHue ONICPpUPOBATH NOHATUAMU: IPSAMOYI'OJIbHAA CUCTEMA KOOPAUHAT,
BCKTOP, KOOpAWHATBI TOYKH, KOOPAWHATBI BCKTOpP4, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA Ha YHUCIIO, PA3JI0KCHHUE BCKTOpa II0 6331/ICy,
CKaJIIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YI'OJ MCKAY
BCKTOpPAaMU; YMCHHUC HCIIOJIb30BATH BeKTOpHHﬁ u KOOpI[I/IHaTHHﬁ METO
L pCHICHUSA TCeOMCTPUYUCCKHUX 3ada4 W 3a4a4d JpYrux y‘{e6HLIX

mpeaAMCTOB
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YMmenue BLI6I/IpaTI> NOAXOOAIIMKA METOH s peuieHud 3aJaydu;
NNOHUMAHUC 3HAYUMOCTU MATCMATUKU B H3YUCHUH TMPUPOJHBIX U
O6IJ.ICCTBCHHLIX npoueccoB U HBHCHHﬁ; YMCHHUEC  pacCllO3HABATb

OpOsABJIICHUC 3aKOHOB MAaTEMATUKHU B HUCKYCCTBC, YMCHUC IIPHUBOIAUTH




IIpUMEpPbl  MAaTEMAaTHYECKUX OTKPBITHUHA POCCHUMCKOM H  MHUPOBOHU

MaTeMaTU4ECKOU HAyKH




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COAECPKAHUSA

Kon
1 Yucna v BIUKCICHUS
1.1 Harypanbenble u nensie uyncna. [Ipu3Haky qenMMOCTH HEIbIX YUCE
1o Panmonanenapie  umcna. OOBIKHOBEHHBIC W JICCSITHYHBIC JPOOHW, TIPOICHTHI,
' 0eCKOHEUHBIEC IEPHUOTUIECKUE TIPOOH
13 Apudmernueckuil KOpeHb HaTypaJbHOW cTemneHu. JlelcTBusa ¢ apu@MeTHyecKuMu
' KOPHSIMH HATYPaTbHOU CTETICHH
14 Crenens ¢ 1ensiM nokaszareneM. CTeneHb ¢ palMoHalbHbIM MokazareneM. CBoicTBa
' CTCTICHH
L5 CuHyc, KOCHMHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudm gucna. JlecSTHIHBIC U HATYpATbHBIC JOTapru(OMBI
JlefictButenbHple 4uciaa. ApudMETHYECKHE Omepalud C JACHCTBUTEIBLHBIMHU
1.7 yrcnamu. [IpubnrxéHHble BBIYUCICHUS, PaBUiIa OKPYIJICHUS, IPUKUIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeobOpazoBanue BeIpaKEHU
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS
2.2 WppatnmonansHble ypaBHEHUS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbIe U JOrapuMUIECKIE YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonaibHble HEpaBEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIe HEPABEHCTBA
2.8 TpuronomeTpuyeckue HepaBeHCTBA
2.9 CucTtemMbl ¥ COBOKYMTHOCTH ypaBHEHUI 1 HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia CUCTeMbl TMHEWHBIX ypaBHeHHUH. OnpeaenuTens MaTPHUIIbI




QyHKIMH U TpapUKH

Oynkius, cnocoObl 3amanus ¢yHkuuu. ['paduk dysxmum. B3zaumHo oOpaTHbIC

3 ¢bynkuuu. Yérneie u Heu€étHeie Gynkuuu. [lepuoanueckue GyHKIIH
OOnacte ompeneneHuss W MHOXKecTBO 3HaueHWd ¢GyHkumu. Hymn ¢dysxmmm.
39 [IpoMexxyTkH  3HAKOTIOCTOSIHCTBA.  [IpOMEXKYTKM  MOHOTOHHOCTH  (DyHKIHH.
' Makcumymbl 1 MHUHAMYMBI (GyHKOuu. Haumbousbliee u HaWMeHbIee 3HAYCHUE
(GYHKIMHU Ha TPOMEXKYTKE
33 Crenennas ¢GyHKUMS C HaTypaJdbHBIM W IeJbIM Moka3zareneM. EE€ cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0if cTeneHn
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpapuKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku pasppiBa. AcuMnroTel rpapukoB ¢yHkumid. CoiicTBa  (QYHKIMIA,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocineqoBaTenbHOCTH, CIOCOOBI 3aJaHUsI IOCIEI0BATENLHOCTEHN
3.8 ApudpmeTrueckas ¥ reoMeTprudeckas mporpeccu. @opmyiia CII0KHBIX MPOIIEHTOB
4 Hayana maTemarnueckoro ananmsa
4.1 [TpousBonas pyakuun. [Ipon3BoaHbIE 37IEMEHTAPHBIX (DYHKIIHIMA
[IpuMeHeHre TPOM3BOTHOW K HCCIEAOBaHWIO (DYHKIMH HAa MOHOTOHHOCTH U
4.2 skcTpeMyMbl. HaxoskneHne HanOobIIero U HaUMEHBIIETO 3HAYCHHUS (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. Unrerpan
5 MHo3xecTBa U JIOTUKA
5.1 MHO3K€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 Komb6unaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B ITPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEpXHOCTH BpaIllCHUSI




7.5

Koopaunats! 1 BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

I'eomerpus. 10-11 knaccel. [Toropenos A.B. ba3oBblil 1 yrityOsieHHbIH YpOBHU
m3aatenseTBo "IIpocBemenue”
METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA

I'eometpus. 10-11 knaccel. [Toropenos A.B. ba3oBblit u yrityOiieHHbIH ypOBHU
uzaarenscTBo "lIpocsemenue”

«Metoauueckoe nmocodue o reometpun 10-11 kmace» u3narenbcTBa
«IIpocsenienue» 6a30BbIi yPOBEHB

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://uchi.ru/

https://resh.edu.ru/

https://myschool.edu.ru/

https://vpr.sdamqgia.ru/

https://ege.sdamgia.ru/



https://uchi.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://vpr.sdamgia.ru/
https://ege.sdamgia.ru/

