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HOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHOro kypca «l'eoMerpusi» 06a30BOTO YpOBHS IJis
oOyuaromuxcs 10 —11 xmaccoB paspaborana Ha ocHoBe DenepanbHOro
roCyJJapCTBEHHOT0 00pa30BaTEeIbHOTO CTaHIapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TpPeOOBaHW, TPEIBABIACMBIX K
MaTeMaTU4ecKoMy oOOpa3oBaHUIO, U TPAIUIUA POCCHICKOr0 00pa3oBaHMUS.
Peanmuzarnust mporpaMMbl o0ecrieunBaeT OBJIaJICHUE KIIFOUEBBIMH KOMITETEHIUSIMH,
COCTaBJISIIOMIMMH OCHOBY [IJISI CaMOpPa3BUTHUSL M HEMPEpPHIBHOIO 00pa3oBaHUS,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEIHLHOTO pPa3BUTHS
JUYHOCTH 00YYaIOIUXCHI.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh ydeOHOTO Kypca TEeOMETpHM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OOYCJIOBJICHA MPAKTUYECKOH 3HAYMMOCTHIO METAlpeIMETHBIX |
NPEIMETHBIX PE3yJbTaTOB OOYUYEHHUsS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BuTHs oOyuaromuxcsi, (QopMupoBaHUs (YHKIMOHAIBHOW MaTEMaTUYECKON
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. Pa3BuTHe y 00yvaromuxcs
NPAaBWIbHBIX MPEICTABIECHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
aOCTpaKIMii, COOTHOIIEHUH PEaTbHOTO M UACAIBHOIO, XapaKTepe OTpaKeHUs
MAaTEMATUYECKOW HAYKOW SBJIEHHM M IIPOLECCOB PEATbHOIO MHpPA, MECTE
r€OMETPUHU B CUCTEME HAyK M POJIM MAaTEeMAaTUYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yyaliuxcsi, a TaKKe KadeCTB MBIIUICHUS, HEOOXOAUMBIX HJisi aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust sBnsercss oMHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO
obmiero oOpa3oBaHUs, TaK Kak OOECIEeYMBAET BO3MOKHOCTh HW3Y4YEHHUS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU H3YUYECHUU OO0YyUYaIOIIUMHUCS
MOHATHIHBIX OCHOB T€OMETPUN U TTOCTPOSHUH TETTOYKH JIOTHUYCCKUX YTBEPIKICHHM
B XOJIE pENICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh U OMPOBEPraTh
TUTOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA TMPHU PEIICHUH 3a7a9 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00MacTsIX AesTenbHOCTH 4YenoBeka. OpueHTalus YelioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIMaJbHOrO ObITHA, ¢opma
OTPaXCHHUS OKPYKAIOMIET0 MHpPA, YCIOBUE YCHENIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBanusi  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSET pa3Hble BUAbl Y4YEOHONM M TPYNOBOH JEITEIBHOCTH,



ABJIAETCS. OJHUM W3 NPO(ECCHOHAIBbHO BaXXHBIX KAauyeCTB, MO3TOMY aKTyajbHa
3a7aya (HOpMUPOBaHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJIHOCTH OOpPAa3HOrO MBIIIJIEHUSI — CYIIECTBEHHONO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON NEATEIbHOCTH M0 MHOTUM HAMPABICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00y4yeHuss — o0meo0pa3oBaTeIbHOE M OOIIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OecrieueHHe  BO3MOXHOCTH  MPUOOpPETeHUs |
HCTIOJIb30BAHUSA  CUCTEMATHYECKUX TE€OMETPUUYECKUX 3HAHUM U  JICHUCTBUM,
cnenuUYHBIX T€OMETPHUH, BOZMOXXHOCTH YCHEIIHOI'0 MPOJ0JKEHNs 00pa30BaHUs
[0 CTIEUHUATIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM F€OMETPHUH.

[Iporpamma mno reomeTrpur Ha 0a30BOM ypOBHE MpeIHa3HA4YeHA JJis
00y4Jaromuxcs CPEeIHEH IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIIHHBIX 3aTPYTHCHUIM
Ha YpOBHE OCHOBHOTO 00mIero oopazoBanus. Takum oOpa3om, oOydaromniyecs: Ha
0a30BOM YPOBHE JOJKHBI OCBOMTH OOIIME MAaTEeMAaTHMUYECKHE YMEHUS, CBS3aHHbBIC
COo crneuu@uKoil TeOMETpUH M HEOOXOJUMBbIE Jisi JXU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HMKHET HEOOXOJUMOCTh B T€OMETPHUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JESTENHHOCTH.

JlocTkeHne 1end OCBOEHUS TPOrpaMMbl OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3a7ad. [IpuopuTeTHBIMH 3aJadyaMd  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISIOTCS:

e (opmupoBaHue TpeACTaBICHUS O TEOMETPUUM KaK YacTh MHUPOBOM

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

e (opmupoBaHUe TMpeACTaBICHUS O MHOTOIPAHHUKAX W TelaxX BpallleHUs
KaK O BOXXHEHMIIIMX MAaTEMaTUYECKUX MOJEIISAX, O3BOJISIIOIINX ONKCHIBATH
¥ U3y4aTh Pa3HbIE SBICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHMe yMeHUS pacrlo3HaBaTh Ha YEpPTEkKaX, MOJEIAX H B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIlCHUS;

e OBJIAJICHHE METOJAMHU PEIICHUS 33a/1ad Ha MOCTPOCHHS HAa M300paKEHUSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATHSAMH O
MHOTOTPaHHUKAX W TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAJCHWE  QITOPUTMAMH  DPEIICHWs  OCHOBHBIX  THUIIOB  3ajad;
dbopMupoBaHUE yMEHHS  TPOBOJUTH  HECIOXKHBIE JIOKa3aTeIbHBIC
pacCyKIeHusT B XOJAE pEIICHHs CTEpEOMETPHUYECKMX 3aJad MU 3aJad ¢
MIPAKTUYECKAM COACPIKAHUEM;

e pa3BHUTHE WHTEJUICKTYyallbHBIX | TBOPUYECKHUX CIOCOOHOCTEM
oOyyJaromuxcs, IMO3HABATEIbHOM  aKTUBHOCTH, HCCIIEIOBATEIIbCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS;



e (QopmupoBaHue ¢ yHKIIMOHAIBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX
CUTyallUsIX W TMPU U3YYECHUU APYTUX YYCOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOPMyIHpOBaTh HMX Ha S3BIKE
TEOMETPUM U CO31aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT Uil pelieHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENHFHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBIIIETCS BKJIIOUEHHE B KYypC
CTEpEOMETPUM B Hauajlie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEIeTIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHHE WHTYUTUBHBIX MPOIIECCOB, MOTHUBUPYET K
JTadbHEHIIIeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenue oTaaércst HArIsIHO-KOHCTPYKTHBHOMY METOAY OOY4YEHUS, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-
NPaKTUYECKON NesTeNbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Y
yYalluXxcs B Kypce CTEpEOMETpUU NPOBOAMUTCS 3a CYET pelIeHHs 3ajad Ha
CO37aHMEe  MPOCTPAHCTBEHHBIX O0pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOU Ha
HATJIAIHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBICYEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUsI.

OcHoBHBIE cojepkaTelbHble TUHUU Kypca «l'eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble U MIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopsl 1 KOOpAMHATHI B MPOCTpaHCTBEY». DOpMUPOBAHUE JTOTUUECKUX YMEHUHN
pacrpenensieTcs He TOJbKO [0 COAEpP)KATEeNbHBbIM JIMHUSM, HO M 1O rojam
00y4eHUS Ha YPOBHE CPEIHEr0 O0IIEro 00pa3oBaHMUs.

Coaepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM
OocBOeHHS pabodeil mporpamMMbl, paclpeneNEHHBIM 10 ToJaM OOydYeHwus,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, 4YTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATHUSMHU U HaBBIKAMU OCYUIECTBIISIOCH MOCJIEAOBATEIBHO U MOCTYNATENbHO, C
COOJII0ICHUEM IPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAJIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OO0YYAIOIMHUXCS, PACIIUPSS U
yriyossist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

Ha n3yuenue reomerpun orBoautca 2 yaca B Heaeno B 10 kimacce u 1 yac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yyenus - 102 yueOHbIX yaca.



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 pacnosio)keHue MNpsIMBIX B IIPOCTPAHCTBE: IEPECEKAIOIINecs,
napajulejbHble WM CKpeluuBaroluecss InpsMble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: MapajyleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUICIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJl MEXAY NpPsMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTB IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  mockocTed. [lpocreiimue mpocTpaHCTBEHHbIE (GUTYPHI  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayjieenune; MocCTpOeHNEe CEYSHHIA.

[leprieHAUKYISIPHOCTD NMPAMOMN U INIOCKOCTH: NEPIECHAUKYJIISIPHBIE MPSIMBIC B
IIPOCTPAHCTBE, IIpsMbBIE IapajulelIbHbIE U MEPHEHAUKYISAPHBIE K IUIOCKOCTH,
[IPU3HAK MEPIECHAUKYJISIPHOCTH IIPAMOM M IUIOCKOCTH, TeOpemMa O MpAMOU
NEPIEHIUKYIAPHON IIJIOCKOCTU. YTIbl B IPOCTPAHCTBE: YrOJd MEXAY IHPSAMOU U
IUIOCKOCTBIO;  IBYIPaHHBIA  yroj, JIMHEHHBIM YroJl  JBYI'PAaHHOIO  yrija.
IlepnieHaAUKYJIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSHUE
OT MmpsAMOM 10  MJIOCKOCTH,  NpoeKuus  QUrypsl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHAUKYISAPHOCTU  IBYX
mIockocTent. Teopema o TpEX MepPHEeHAUKYIIIpax.

MHoOrorpaHHuKu

IloHsAiTHE MHOTOIpaHHUKA, OCHOBHBIC JIEMEHTHI MHOI'OTPAHHMKA, BBIITYKJIBIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKH; pa3BEPTKAa MHOTOrpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs ITIOBEPXHOCTH IIPU3MBI. [lapamtenenunen, IIPSAMOYTOJIbHBIN
napajuleJienunes; U ero cporcrsa. llupammpa: n-yronpHasd nupamuzaa, TpaHH U
OCHOBaHHE NMUPAaMU/Ibl; OOKOBAs M MOJIHAS IOBEPXHOCTh MUPAMHU/IbI; IPABUIIbHAS U
yCeu€HHasi NUpaMuja. OJIEMEHTbl NpU3Mbl W nupamuiabl. [IpaBuiibHbBIE
MHOTI'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPAaBUJIBHAS NMPaMHUJA; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIa W TNPABUIbHBIN
teTpa3p; KyO. IlpencraBneHue o NpaBUIBHBIX MHOTOIPAHHHUKAX: 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.
[Inomaas OOKOBOM MOBEPXHOCTH M IOBEPXHOCTU MPABUIBHOM MHUPAMMIIBI,
TeopemMa o MiIomaau yceu€HHod mnupamuiabl. [lonstue o6 o0BEMe. OO0BEM
MUpaMUbl, TPU3MBI.

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

11 KJIACC

TeJia BpalueHus

HunuHaapudeckast MMOBEPXHOCTD, obOpazyrorniue UTUHAPUICCKON
MOBEPXHOCTH, OCh IWJIUHIPUYCCKONW TMMOBEpXHOCTU. [{uamHAp: OCHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3zyroIlas W OCh;, IUIONMAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKON moBepxHOCTH. KoHyC: ocHOBaHMe U BeplInHa, 00pasyromas
U OCh;, IUIONaAb OOKOBOM M TIOJTHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BhICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: 1meHTp, paauyc, IUaMeTp; IUIOHIAAb MOBEPXHOCTH CQeEphl.
Bsaumuoe pacrnonoxenue chepbl U MIOCKOCTH; KacaTelbHas MIOCKOCTh K cdepe;
II0IIAb ChEephI.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIMHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAI B MHOTOTPAHHHUK, WU TEJIO
BpAaIlCHUS.

[Tonsitre 060 06BEMe. OcHOBHBIC CBOMCTBa 00BbEMOB Tenl. Teopema 006 00béMe
MPSMOYTOJILHOTO TMapajuienienumena u cienctBus w3 He€. OO0BEM HUIUHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[Tomo6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennsi nwiuMHapa (MapajjieIbHO U TMEPHEHIUKYISIPHO OCH), CEUYEHUs
KOHyca (MapajijieTbHOE OCHOBAHUIO W MPOXOASIIEE 4Yepe3 BEpIIMHY), CEUCHHS
mapa.

BexTopbl H KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B ipocTpaHcTBe. Cl0oXKeHUE U BBIUUTAHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4Kciio. PazioxeHne BeKTOpa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBuno mnapawienenunena. PemieHue 3agad, CBSI3aHHBIX C
MPUMEHEHUEM TIpaBuUi JAeHcTBUM ¢ Bekrtopamu. IIpsiMmoyronpHas cucrema



KoopauHaT B mpocTpaHcTBe. Koopaumnatel Bektopa. [lpocreiimme 3amauu B
KOOpJAMHaTax. Yron Mexay Bekropamu. CKalsgpHOE NPOU3BEIECHUE BEKTOPOB.
Bbrunciienre yriioB MexJy OpsIMbIMH M TJIOCKOCTAMH. KoOpAMHATHO-BEKTOPHBIN
METO/I TIPU PEIICHUU T€OMETPUUYECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3YyJbTAaThl OCBOCHHUS MpPOTpaMMbl y4eOHOro MpeaMeTa
«MareMaTuka» XapakTepUu3yrTCs:

I'paxknanckoe Bocniutanme:

c(hOpMUPOBAHHOCTHIO TPAXKITAHCKON MO3UIIUHA O0YYAIOIIETOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO WIEHA POCCHUMCKOro oOIecTBa, MPEACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHCKoro obmecTBa (BBIOOPBI, OMNPOCHI W Mp.), YMEHHEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY U HACTOSIIEMY POCCUMCKONW MaTEMAaTUKH, IICHHOCTHBIM OTHOIIICHUEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
K HCIOJB30BAaHUIO ITHX JOCTHIKEHUM B JPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

OCO3HAaHUEM JTyXOBHBIX IIEHHOCTEH POCCHUHCKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OSTUYECKOTO  ITOBEJICHMS,
CBSI3aHHOTO C TIPAKTHYECKUM IIPUMEHEHHEM JOCTHKEHUN HAYKH U JIESATEILHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIICHHEM K MHUPY, BKIIOYAsS 3CTETHKY MaTeMaTHYCCKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIIEHHN, pacCyXICHUN;
BOCTIIPUMMYHUBOCTHIO K MATEMaTUUYECKHUM aCIleKTaM pa3WyHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMCHHS TPHUMEHSATh MaTeMaTHYECKHE 3HAHHUS B
HWHTEpecax 370poBOro U 06e30macHoOro oopasa KU3HH, OTBETCTBEHHOTO OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, perynspHas dbuznueckas aKTUBHOCTH); dbuszmgecKoro
COBEPILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHOM
JNEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cepam  mpodecCUOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W e€ MPUIIOKEHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynymieit mnpodeccuu U Ppean30BbIBATH COOCTBEHHBIE JKU3HEHHBIC IUJIaHBI;



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

JKoJI0rn4YecKoe BOCIIUTAHHE:

c(OPMHUPOBAHHOCTBIO JKOJOTHYECKOW KYJIBTYpPbI, IOHUMAaHHUEM BIUSHUS
COIMAIIEHO-DKOHOMHYECKHUX TIPOIECCOB HA COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpenmbl, OCO3HaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX  TMpoOJieM;
OpHEHTaIMeld Ha TPUMEHCHHE MAaTeMaTWYeCKMX 3HAHWWA IS pPEUIeHUs 3anad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYIIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAFOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd MW  OOIIECTBCHHOW TNPAKTUKH, IOHUMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(]epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYMMOCTH JIII PAa3BUTHS IMBWJIM3AIUU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYECKOW KYJBTYPOH KaK CpEJCTBOM ITO3HAHUS MHpA;
TOTOBHOCTBIO OCYHIECTBJISTh MPOEKTHYIO M HCCIENOBATENbCKYIO JESTENIbHOCTh
UHAUBUAYAIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS IMPOrpamMMbl Y4eOHOTO TpeaMeTa
«MaremaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvle  Oelicméus,  0becneuusaom
Gopmuposanue 0A308bIX KOSHUMUBHBIX NPOYECCcO8 obyuaruuxcs (oceoenue
Memoo08  NO3HAHUSL  OKpYMCAowe20  Mupa,  NpuMeHeHue  J0SUYECKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN MATEMATHICCKUX
O00BEKTOB, TOHSATUH, OTHOIICHUH MEXAYy MOHATUAMH, (OPMYITHPOBATH
OTIpeJIeICHNs] ~ TOHSATUH; YCTAHABIMBATH CYIIECTBEHHBIM  TPHU3HAK
KiIaccu(uKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
MIPOBOJIUMOTO aHAJIH3a,;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa3OBBIBATh  CYXKICHHS:
YTBEpIUTEIbHBIC W OTPHUIATEIbHBIC, CIWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MAaTeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM |
npoTuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX;



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

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
VHJYKTUBHBIX YMO3AKJIIOUCHUHN, YMO3AKIIFOYEHHUI 110 aHAJIOTUU;

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

e BBIOMpATH crmoco0 penieHus ydyeOHOM 3a7ayu (CpaBHUBATH HECKOJIBKO
BapUAHTOB pEIIeHHs, BbHIOMPATh Hauboyiee NOAXOASIIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUIA MWHCTPYMEHT IMO3HAHMS;
dbopMynHpoBaTh BOMPOCHL, (PUKCUPYIONIUE TMPOTHUBOpPEUHE, MpoOIeMy,
yCTaHABIMBaTh MCKOMOE M  JaHHOe, (OpMHUpPOBATH  THIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IIPOBOJIUTH CaMOCTOSITENIbHO CIUIaHWPOBAHHBIN HKCIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHMIO OCOOEHHOCTEH MaTeMaTHYeCKOTro
0o0BbEeKTa, SBJIEHUS, TPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXAY
00BEKTaMHU, SIBIICHUSIMU, IPOLIECCAMU;

e CaMOCTOSITENBHO (HOPMYIHPOBATH 0OOOILEHUS U BBIBOJIBI 10 PE3YJIbTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, HCCIEAOBaHUs, OLICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M O00OIICHUI;

e IIPOrHO3MPOBATH BO3MOYKHOE pa3BUTHE Ipoliecca, a TaKXKe BbIJIBUTaTh
IPEIIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmanmeii:

e BBIIBJIATH JeDUUUTH HUHOOPMALMU, JAHHBIX, HEOOXOIUMBIX IJii OTBETa
Ha BOIIPOC U JJISl PEeLICHUS 3a1a4u;

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

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

e OIICHUBATH HaJAEKHOCTD uHbOopMaIuu o CaMOCTOSTEIILHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvie KOMMYyHUKamug@Hvle  Oelicmsus, obecnedugarom

cpopmMuposanHocmes CoyuanIbHbIX HABLIKOE 00YUATOUWUXCS.

Oo0menne:



BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LEISIMU OOILLEHUS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M NHCBMEHHBIX TEKCTaX, AABaTh MOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJyYEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npoOJieMbl, pelIaeMon 3a1a4u, BbICKa3bIBaTh W€, HALIEJICHHbIE HA TIOUCK
pEelIEHNs; COMOCTABIATH CBOM CYXKICHHS C CYXKICHUSIMH JPYTHUX
YYaCTHUKOB JHAJIOra, OOHApYKMBATh pa3ju4yve M CXOACTBO MO3HIMI; B
KOppEeKTHOU (hopme GOpMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  pPE3yJNbTaThl  PEMIEHUS  3aJaud,  JKCIIEPHUMEHTA,
UCCIIEIOBAaHUsA,  TPOEKTa;  CaMOCTOSATENIbHO  BbIOMpaTh  (opmat
BBICTYIIJICHUS C YUETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHun4ecTBo:

3)

NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTBLHON paOOThI IPU PEIICHUN YYCOHBIX 3a7a4; MPUHUMATD I1EJIb
COBMECTHOM JICATCIBHOCTH, IUIAHUPOBATh OPTaHHU3AIUI0 COBMECTHOM
paboThl, pacrpenesaTh BUABI padoT, JOTOBAPUBATELCS, O0CYXKIATh IMPOIIECC
¥ pe3yJIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;
y4acTBOBATh B ITPYIIIOBHIX opMax paboThl (00CykaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE INTYPMB» W WHBIC); BBINOJHATH CBOIO YacTh pabOThI H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JPYrUMH WICHAMH KOMAaH/IbI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIUN MPOIYKT O KPHTEPHSM,
chOopMyITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanrohvlie  pezynamusnvle  Oelicmeusl, obecneuusaiom

popmuposanue cMbICI08bIX YCMAHOBOK U HCUHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIISHUS 3a]auH, BEIOMPATh CIIOCO0 pPEeIICHUS
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
pe3yibTaTa pelieHus MaTeEMaTHYeCKOM 3a1a4u;

NPEABUJIETh TPYAHOCTH, KOTOPBHIE MOTYT BO3HUKHYTH IIPH PEIICHUU
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJbTaTa LEJIH M YCIOBUAM, OOBACHATH
IIPUYUHBI TOCTUKEHHSI WIM HEIOCTHKECHMS PE3YJIbTAaTOB JECATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBbTATBI

10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsAMasi, TNIOCKOCTh.

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

OnepupoBaTh MOHATUSMHU: MMAPATIICIBHOCTh U IEPIEHIUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE pacCloOIOKEHUE NPSIMBIX W IJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHATHUSMU: JABYTPAHHBIA YTOJI, TPaHU JABYIPAHHOTO Yria,
pedpo NBYrpaHHOTO YIJIa; JTMHEWHBIA YroJl IBYTpaHHOTO YIJa; TpajycHas Mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (MHpaMHaa; TpHU3Ma,
IPSMOYTOJILHBIN TTapajuieNieNuIe1, Kyo0).

KimaccupunupoBaTth ~ MHOTOTpPaHHUKH, BHIOMpass ~ OCHOBaHUSA  JUIS
Kiaccupukaruy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH IPUHITUIIBI TOCTPOCHHS CEUYCHUH, UCIIOIB3YS METOJT CIICIOB.

Ctpoutrh CceYeHMsI MHOTOIPAHHMKOB METOJIOM  CJICJOB,  BBIMOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PHCYHKOB IMPOCTHIX OOBEMHBIX (DHUTYpP: BHU
CBEpXY, COOKY, CHU3Y.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7a4 Ha BBIYUCIICHHUE PACCTOSHUN MEXIY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKU [JIO IUIOCKOCTH, MEXIY
CKPEIIMBAIOITUMUCS TPSIMBIMH.

Pemate 3a1aun Ha HAaXO0XKACHHUE TEOMETPHUUECKUX BEJIMYMH MO 00pa3iiaM Wiu
aqropuTMaM, TPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl NpPH PEHICHUHU
CTAHIAPTHBIX MaTEeMaTHYECKMX 3a7ad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPCIIMBAIOIUMHUCA TIPSAMBIMH, MEXIYy MNPsIMOM U IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMU, JIByTPaHHBIX YTJIOB.



Boruncnsath 00bEMBI U TJIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHUS MEXIY
IJIOIAISIMU TTOBEPXHOCTEH, 00BbEMaMU TOOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATHUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OCh U
MJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TJIOCKOCTh CUMMETPUU (DUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTs reoMerpuueckue (QakThl JJISI PEHICHUS CTEPEOMETPUUYECKUX
3a71a4, MPEANoNaraloMXx HECKOJIBbKO IaroB PEIIEHHUs, €CIIA YCIOBUS ITPUMEHEHHUS
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 MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpyMeHATh TOJIYyYEHHBIC 3HAHHUS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallUM W NPUMEHATh WU3YUYCHHBIE IMOHATHS B IIPOLIECCE IIOMCKA PELICHUS
MaTeMaTU4YeCKu C(HOPMYIUPOBAHHONW MPOOJIEMBbI, MOJETUPOBATh pealbHbIC
CUTyallUM Ha $A3bIKE T'E€OMETPHUM, MCCIEA0BATh IIOCTPOCHHBIE MOJEINU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TEOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJINYMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UUIUHAPUYECKAs] TOBEPXHOCTh, OOpa3yroliue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIWHAP,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO OBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

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

OOBICHATH CLIOCOOBI MOTYYSHHS TEJl BpaICHUSI.

KnaccudummpoBats B3auMHOE pacmoiokeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CErMEHT, OCHOBAHHE CEIrMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CJIOI, OCHOBaHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOrO CJIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOIMIAMKM  TIOBEPXHOCTEH  TeNm  BpalleHWS,
F€OMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIL.

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

BbluncnsaTh COOTHOUIEHUS MEXAY IUIOMIAJIMH MOBEPXHOCTEH M 00bEMaMu
MOAOOHBIX TEJl.



N3o0paxate u3yyaemble (QUTYpbl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

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

N3Bnekath, UHTEpPHIpPETUPOBATH W MPeoOpa3oBBIBaTH HHGOpPMALMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypaxX, MPEACTaBICHHYIO Ha YepTekax 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 NOHATHSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpPA, YIroJ MEXIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOpPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIPHOE NPOM3BEICHHUE, pACKIAAbIBATh BEKTOP MO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAUHAT.

[IpumensaTe reomerpuueckue (AaKThl IS PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJarallinX HECKOIBKO IIaroB PEIIEHUs, €CIN YCIOBUS MPUMEHEHHUS
3a/1aHbI B IBHOH (hopme.

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

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAXO0XXJECHUE TEOMETPUUYESCKUX BEITMYMH M0 00pa3iaM Wik alropuTMaM, IpUMEHss
M3BECTHBIE METO/IBI ITPY PELICHUM CTaHAAPTHBIX MaTEMaTUUECKUX 3a1a4.

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

[IprBOAUTE TpHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IMPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MONYyYEHHBIC 3HAHUS HA MPAKTUKE: AHAIU3UPOBATH PEAJbHBIC
CUTyallUM W NPUMEHATh HM3YUYCHHBIE TMOHATHS B IMPOLECCE ITOMCKA PELICHHS
MaTeMaTudecku CcHOopMyIUpOBAaHHOW MPOOJIEMBI, MOJAEIUPOBATh peaJbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, WCCIEA0BATh IOCTPOCHHBIE MOJEIU C
MCIIOJIb30BaHUEM F€OMETPUUYECKUX MOHATHI U TEOPEM, amnmnapara aireOphl; pemarhb
MPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOXKICHUEM T€OMETPUUYECKUX BEITUUHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 Beezertne B cTepeoMeTpiio 10 https://m.edsoo0.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.edso0.ru/1c209e37
bu6mmoreka [IOK
4 VYTel MeXIy IPSMBIMU U TUIOCKOCTSIMHU 10 1 httos://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
> Muzororpariiit 1 1 https://m.edsoo0.ru/1c209e37
N bu6mmoreka [JOK
0 OObEMEI MHOTOrpaHHHKOB o 1 https://m.edsoo0.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
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11 KVIACC

Koumn4yecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcbl
bubmmoreka [IOK
Tena pamenus 12 https://m.edsoo.ru/1c209e37
N bubmuorexa [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, 7 1 bu6mmoreka [IOK
CHUCTEMAaTH3aIHA 3HAHUHI https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue A op
n/n Bcero H3ydeHusi | o0pa3oBaTebHbIE
padoThI padoTsbI
pecypcsl
OCHOBHBIC TIOHATHS CTEPEOMETPHH:
TOYKa, TpsAMasi, INOCKOCTh,
npocTtpaHcTBo. [IpaBuna
1 N300paKEHNA HAa PUCYHKAX: 1 bubmorexa HOK
P preyd L https://m.edsoo.ru/aecc77cd
M300pakeHMS TIIIOCKOCTEH,
MapajuieIbHbIX MPSMBIX (OTPE3KOB),
CEpEeMHBI OTPE3Ka
[TonsTusa: nepecekaronecs
2 IUIOCKOCTH, IIEPECEKAONINECS IPIMas 1 bubmmorera [OK
- 1P B p https://m.edsoo.ru/2d8a9c99
U IUIOCKOCTD
[TonsaTHs: IEpeceKaronuecs
3 IUIOCKOCTH, IIEPECEKAIONINECS IPIMas 1 Eubmaorexa OK
» TTEP p https://m.edsoo.ru/db685e73
U IUIOCKOCTD
3HaAKOMCTBO C MHOTOTpaHHHKAaMH,

4 n300pakeHUE MHOTOTPaHHHUKOB Ha 1 bu6mmoreka [JOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edso0.ru/a63959d
gepTexax
HavanbsHbie cBenenus o kyoe u

5 OUpaMUe, UX Pa3BEPTKH U MOJEITH 1 bubmorexa [IOK

p - 1XP p ' https://m.edsoo.ru/b30dff38
CeueHnsi MHOTOTPAaHHHUKOB
bu6mmoreka [JOK
6 HauanpHble cBeneHUs 0 KyOe U 1
a Y https://m.edsoo.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
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MIAPaMHU/JIE, UX Pa3BEPTKU U MOJIEIIN.
CeueHust MHOTOIPAaHHUKOB

TTonsaTue 00 aKCHOMATUYECKOM

7 IIOCTPOEHUH CTEPEOMETPUN; AKCHUOMBI bubnmorexa LOK
p p Py https://m.edsoo.ru/0cc5c4fe
CTEPEOMETPUHU U CICACTBUS U3 HUX
TTousarre 00 akCHOMaTHYECKOM
8 IOCTPOEHNUH CTEPEOMETPHN: AKCHUOMBI bubnmorexa LOK
p p P https://m.edso0.ru/239c8ch4
CTEPEOMETPUHU U CIIEACTBUS U3 HUX
TTouarre 00 akCHOMaTHYECKOM
9 IIOCTPOEHNH CTEPEOMETPHN: AKCHOMBI bubmorexa HOK
p p pHH: https://m.edsoo.ru/65c6b106
CTEPEOMETPUH U CIICACTBUS U3 HUX
TTouarre 00 akCHOMaTHYECKOM
10 IIOCTPOEHNH CTEPEOMETPHN: AKCHOMBI bubmorexa [OK
P p pHH: https://m.edsoo.ru/258fc245
CTEPEOMETPUH U CIICACTBUS U3 HUX
B3anMHOe pacniosiokeHHE IpsSIMBIX B
1 MPOCTPAHCTBE: MEPECEKAIOIINECS, bubnuoreka [JOK
MapajyiebHbIC U CKPEIINBAOIIUECS https://m.edsoo.ru/1a2520f6
MpsSIMBbIC
[TapannensHOCTh IPSIMBIX U
IJIOCKOCTEH B IPOCTPAHCTRBE:
12 napajuielibHbIe IPSIMBIE B bubmorexa [JOK
P p . https://m.edso0.ru/93ad36b3
MPOCTPAHCTBE; MApaAJUICIIBHOCTD TPEX
MIPSIMBIX
[TapaniensHOCTh MPSMBIX
13 IJIOCKOCTEN B IIPOCTPAHCTBE: bubnuoreka [IOK
[TapamiensHOCTE IPSAMOM U https://m.edsoo.ru/ee1d19b9
ILIOCKOCTH
Bubmmoreka IIOK
14 VYTl ¢ cCOHanpaBICHHBIMU 1

https://m.edso0.ru/9f4071b9
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CTOpPOHAMH

15 Yron mexay npsMbIMU B bubnuorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
VYrois Mexay IpsIMBIMU B bubnuorexa [JOK
16
MIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapamienpHOCTB IIIIOCKOCTEM: bubnnorexa [JOK
MapayieabHbIE INIOCKOCTH https://m.edso0.ru/2e18f255
18 CpoiicTBa napauieabHbIX MIIOCKOCTEN brmmorexa [OK
P https://m.edso0.ru/e504d656
[Ipocreiinme npocTpaHCTBEHHbIE
19 (Gurypsl Ha MIOCKOCTHU: TETPAI] bubnmorexa [IOK
M - TeTPasyp, https://m.edso0.ru/4a28dc02
KyO, mapaJuienenumnesa
. bu6mmoreka [IOK
20 Hoctpoertne ceuerit https://m.edsoo.ru/1d434d0f
. bu6mmoreka [IOK
21 Hoctpoetiite ceuerit https://m.edsoo.ru/ec26fe5d
KounTponbnas pabora no teme
"IIpsiMbIe ¥ TIJIOCKOCTH B bubnuoreka [JOK
22
npocrtpanctse. [lapannenbHOCTh https://m.edsoo.ru/9a0a9e56
MPSAMBIX U IIOCKOCTEH"
[lepnieHIUKyIAPHOCTD MPSMOM U
23 HH(I))CKO(:‘[;“I/I'}II'IC pneH UK JP;H HBIC bubmmorexa [IOK
+ HEPHCHAMEYICD https://m.edsoo.ru/b19f6a5d
NpsIMbIE B TPOCTPAHCTBE
24 [Ipsimble mapasienbHble U bubnuoreka [IOK
MEPIEHIUKYIISPHBIE K IUNIOCKOCTH https://m.edsoo.ru/0ac11c95
95 [Ipsimble napasienbHble U bubnuoreka [IOK
MEPIEHANKYISPHBIE K IUIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHmKyIspHOCTH bubnuorexa [IOK



https://m.edsoo.ru/fe733862
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IPSIMOM U IUIOCKOCTHU

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepnesauKyIspHOCTH bubnuorexa [JOK
MPAMOM U TIIIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsmoit bubnuorexa [JOK
MEPIEHANKYIISIPHOM TJIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsmoit bubnnorexa [JOK
MEePIEHANKYIISIPHOM TIIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsmoit bubnuorexa [JOK
MEPIEHIUKYISIPHON INTIOCKOCTH https://m.edsoo0.ru/7d18834b
[eprieHAUKYISAp ¥ HAKIIOHHBIE:

31 paccTOsIHUE OT TOYKH JI0 IJIOCKOCTH, fﬁiﬁ;ﬂ?ﬁ:&i?ﬁg 3c477d3
paccTostHUe OT MPSIMOM JI0 TUTOCKOCTH o '
[leprienAnKyIsAp ¥ HAKIOHHBIE!

bub. OK

32 paccTosTHUE OT TOYKHU JI0 INIOCKOCTH, htI;Isz'I/P/I;TeecIj(sa:)gru I66fefadd
PACCTOSIHUE OT MPSIMOM [0 IJIOCKOCTH T '
[leprienAMKyIAp U HAKIOHHbIE!

bub. OK

33 paccTosiHMEe OT TOUYKH JI0 IIIOCKOCTH, ht?psj?;Ir?]T:cIiigru /a5b7b8e3
PACCTOSIHUE OT MPAMOM JI0 IJIOCKOCTH T '
[leprieHAUKyYNAp U HAKIOHHbIE!

34 paccTosiHhe OT TOYKH JI0 IJIOCKOCTH, ]r?t?:sj?;l;f;icl)lﬁlljbee 22be
PACCTOSIHUE OT MPSAMOM [0 IIJIOCKOCTH T '

35 VYTIiael B IPOCTPAHCTBE: YIOJI MEXIY bubnnoreka [JOK
MIPSIMOM U IIJIOCKOCTBIO https://m.edso0.ru/6b61b2b4

36 JIByrpaHHbIN yroJ, JUHEHHBIN YroJ bubnuoreka [IOK
JBYTPAHHOIO yria https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHbIN yroJ, JUHEHHBIN YroJ bubnuorexa [IOK
JABYIPAHHOIO yIJia https://m.edsoo.ru/c7c777ed

38 [lepneHIMKYIAPHOCTD MJIOCKOCTEH: bubnuorexa [IOK



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
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed

MPU3HAK NEPHECHAUKYIAPHOCTHA ABYX
IJIOCKOCTEN

https://m.edsoo.ru/ec3e2da3

[lepneHUKYISIPHOCTD INIOCKOCTEN:

bub6mmoreka [{OK

39 HIpH3HAK HeupHeHHHKyMpHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEHN
[lepneHMKYISIPHOCTD INIOCKOCTEN:
40 MIPU3HAK MEPHEHIUKYISIPHOCTH IBYX brmmorexa [OK
- https://m.edsoo.ru/ba75dc57
IJI0CKOCTEHN
41 Teopema o TpEX nepneHANKYIIpax bubmmorexa [IOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nmepneHAUKYIIpax bubmmorexa [JOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepHeHANKYIApax bubmorexa IOK
https://m.edso0.ru/9f246736
KonTtponbHas padoTa mo temam
44 "IlepneHAUKYIAPHOCTD TPSAMBIX U bubnuoreka [JOK
mwiockocTe" u "Yriael Mex Ty https://m.edsoo.ru/5b971ef3
MPSMBIMU U IJIOCKOCTSAMU"
[ToHsiTe MHOTOTpaHHUKA, OCHOBHBIE
3JIEMEHThl MHOTOTPAHHUKA,
45 BBIMTYKJIBIE U HEBBIMYKIIbIE bubmmorexa [IOK
~ https://m.edsoo0.ru/2d24e873
MHOTOI'PaHHUKH; pa3BEPTKa
MHOTOI'PaHHUKA
[Ipu3sma: n-yrospHas npu3Ma; rpaHu U
46 OCHOBAHUS IPU3MBL; IIpsIMast U bubnuoreka [IOK
HaKJIOHHAas MPU3Mbl; O0KOBast U https://m.edsoo.ru/b4ad63ad
IOJIHASI TIOBEPXHOCTH MPHU3MBbI
47 [Tapannenenunen, NpsIMOYTOJIbHBIN bubnuorexa [IOK

napaJiieJICIrIiea U €ro CBOMCTBA

https://m.edsoo.ru/8a7be683
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48

[Mupamuia: N-yrojipHas nupamuia,
I'paHH ¥ OCHOBAHUE MTUPAMHU/IbI;
O0KOBas ¥ MOJHASI TOBEPXHOCTh
MUPAMHU/IbI; IPABUIIbHAS M YCCUEHHAS
nupamuIa

bub6mmoreka [{OK
https://m.edsoo.ru/fblcd0a5

49

[IpaBuIBHBIE MHOTOTPAHHUKU:
MOHATHE TPABHIILHOTO
MHOTOTpaHHUKA; MPABHIIbHAS IPH3Ma
Y TIpaBWIIbHAS TIHPAMHUJIA; PABUIIbHAS
TpeyroJibHas MUPaMUIA U
MIpaBUWIIbHBIN TETpadIp; KyO

bubmmoreka [{OK
https://m.edso0.ru/074c8865

50

[IpencraBnenue o MpaBUIbHBIX
MHOTOTpaHHUKAX: OKTadIp,
JOJICKadIp M UKOCAdIP.

bu6moreka [IOK
https://m.edsoo.ru/a0fdd5bf

51

CummMeTpus B MPOCTPAHCTBE:
CUMMETPHUS OTHOCHUTEIIBHO TOYKH,
MPAMOM, TIIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B MUpaMHUIaX,
napajuiesenumeax, MpaBUIbHBIX
MHOTOTpaHHUKAX

bu6mmoreka [JOK
https://m.edsoo.ru/b9e777d9

52

Brruncnenue >eMeHTOB
MHOTOTPaHHUKOB: p&Opa, AMaroHasu,

YTJIbI

bubmuoreka [JOK
https://m.edsoo.ru/6cdbecef

53

[Tnomans OOKOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH MPSAMOM
MIPU3MBI, IUIOLIAb OCHOBAHMIA,
Teopema 0 OOKOBO MOBEPXHOCTH
MIPSIMOM IIPU3MBI

bu6mmoreka [JOK
https://m.edso0.ru/37d84157

54

[Tnomans OOKOBOM MOBEPXHOCTH U

bu6mmoreka [JOK



https://m.edsoo.ru/fb1cd0a5
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IIOBEPXHOCTH ITPABUIIBHON

MUPaMHIbI, TEOPEMa O IJIOIIAAN
OOKOBOI IOBEPXHOCTH YCEUEHHOM

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

MTUPAMUIBI
55 KoHnTpomapHas pabora o Teme bubmmoreka [JOK
"MHororpaHHuKT" https://m.edsoo.ru/a95f5c04
N bubnuorexa [JOK
56 Tonsmue 06 0bneme https://m.edso0.ru/7ad0020b
N bubmuorexa [JOK
>7 OOBEM mupamm et https://m.eds00.ru/235171b3
N bubmuorexa [JOK
58 OOBEM npamup: https://m.edsoo.ru/f47dfefd
N bu6mmoreka [IOK
59 OOBEM mHpamH LI https://m.eds00.ru/79¢10312
N bu6mmoreka [IOK
60 OOBEM mHpamH LI https://m.edsoo.ru/2faadc3f
N bu6mmoreka [JOK
61 OObEM mpu3MEI https://m.eds00.ru/79853608
N bu6mmoreka [IOK
62 OObEM mpu3MEI https://m.eds00.ru/1e053890
N bubmuoreka [JOK
63 OOBEM pH3MbI https://m.edso0.ru/482d3f51
64 KonTponpHas paboTa o Teme bubnuoreka [IOK
"O6BEMBI MHOTOI'PaHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpenue, o6o0IIeHNE
65 cHUCTeMaTH3aIvs 3HaHWH. bubmuoreka [JOK

[Toctpoenue ceueHuit B
MHOTOTpaHHUKE

https://m.edsoo.ru/098bedad
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[ToBTOpenue, 06o0IIEeHNE
cucTeMaTu3anus 3HaHuH.

66 Beruncnenue paccTosHUN: MEXIY 1 bubnuorexa [JOK
JIBYMsSI TOUKaMH, OT TOYKH JI0 MIPSAMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH JIO TJIOCKOCTH, MEXKTY
CKPEIIUBAOIIUMHUCS TTPSIMBIMU
bubmmoreka [{OK
67 Hrorosas koHTposbHAs paboTa 1 httos://m.edsoo.ru/b3146bc0
[ToBTOpEHue, 060061EeHNE
CHCTEMAaTH3alMs 3HAHU.
Beruncnenue yriios: Mex
68 CerIHI/IBaIOHJ;ZIrMI/ICSI prII\J/IIIiMI/I, 1 bubmorexa LOK
. https://m.edso0.ru/56765e8b
MEXTy IPSIMOU U TIFIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YIJIOB MEXIY
TTOCKOCTSIMH
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne aTa nudpoBbIe
Tema ypoka Konrpoabubie | IlpakTuuyeckue A op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
Cdepa u map: neHTp, paamyc,
1 IUaMeET)P; IJIOAlb HOBEPXHOCTH 1 bubnmorexa LOK
p; p https://m.edso0.ru/0341bc2b
cepbl
Bsaumnoe pacnonoxenue chepsl u
bu6moreka [IOK
2 IJTOCKOCTH; KacaTelnbHas INIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; mromanb cepol

3 N3obpaxenue chepsl, mapa Ha 1 bubnuoreka [IOK
mwiockoctu. CeueHus mapa https://m.edsoo.ru/bc15f7f2
HunuHaapudeckas TOBEPXHOCTb,

4 00pasyromue MUJIMHIPUICCKOM 1 bubnuoreka [JOK
MOBEPXHOCTH, OCh LIUIUHIPUIECKON https://m.edso0.ru/6054b8cl
MMOBEPXHOCTH
HunuHap: ocHOBaHMS M OOKOBas

5 MMOBEPXHOCTh, 00pa3ymoIlas u och; 1 bu6mmoreka [JOK
IUIoIIaas OOKOBOU U ITOJIHOU https://m.edso0.ru/188f6216
TTOBEPXHOCTH
N3o00paxkenue nunuHapa Ha
IUIOCKOCTH. Pa3BépTka nuinuuapa.

6 Ceuenus muIMHJIPA (TIOCKOCTHIO 1 bubmorexa [IOK

. P ’ https://m.edso0.ru/016e25¢eb
napaienbHON Hin
NEePIEHIUKYISIPHONW OCH IIUINH/IPA)
b K
7 KoHnueckas noBEpXHOCTD, 1 nomorexa LO

https://m.edsoo.ru/c94ba09b
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o0Opa3yrIne KOHUIeCKOU
IIOBEPXHOCTH, OCh U BEpPILINHA
KOHMYECKOW IMOBEPXHOCTH

Konyc: ocHOoBaHue u BepvHa,

8 oOpa3yroinas U 0Ch; IJIOMAIb brbmmorexa HOK
N . https://m.edso0.ru/897dd3b2
OOKOBO U MOJTHOM MOBEPXHOCTH
YcedEHHbBIN KOHYC: ne u
9 BBICOTA; OCHOBaIZIESI 216613)3;?;5; ) bubmorexa HOK
’ https://m.edso0.ru/1468bab3
MTOBEPXHOCTh
N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubmuorexa [JOK
MapajieIbHOM OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IJI0CKOCTBIO, TPOXOIAIIEH yepes
BEPIIHHY)

1 KomOunarus Ten BpamieHus u bubnuoreka [JOK
MHOTOT'PAHHUKOB https://m.edsoo.ru/3cefl10e5
MHoOrorpaHHuK, ONMUCAHHBINA OKOJIO

12 cdepsr; cepa, BucaHHas B bubnuoreka [JOK
MHOTOI'PaHHUK WJIH B TEJIO https://m.edso00.ru/0b136158
BpaIleHUS

13 [Tonsarue 06 00bEMe. OCHOBHBIC bubmuoreka [JOK
CBOMCTBa 0OBEMOB TeI https://m.edso0.ru/26a03fb7

N bubnuoreka [JOK
14 O6nem nuHspa, KoHyca https://m.edsoc])_.[ ru/5513d87b
n bubmuoreka [JOK
15 OObem wapa u noma: chepet https://m.edsoo.ru/d189bde2
16 IToioOHBIE TENa B MPOCTPAHCTBE. Bubmmorexa LIOK

https://m.edsoo.ru/810cfleb



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

COOTHONICHUS MEXTy IJIOIIASIMU
MOBEPXHOCTEH, 00BEMAMHU
MOJA0OHBIX TEJ

17 KonTponeHast pabota o Temam bubnuorexa [JOK
"Tena Bpamenus" u "O0beMsI Ten" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha miockocTy u B bubnuorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CnosXeHue U BRIYMTaHHE BEKTOPOB bubmorera [JOK
p https://m.edso0.ru/23f4f089
20 YMHOKEHHE BEKTOpa Ha YUCIIO bubmorera [JOK
p https://m.edsoo.ru/dee379eb
Pasznoxxenne BexTopa 1o Tpém
21 HEKOMIUTAaHAPHBIM BEKTOpaM bubmorexa IOK
P paM. https://m.edsoo.ru/a28fd74e
[IpaBuino napamwienenunena
Pemenne 3amad, CBI3aHHBIX C
22 MIPUMCHEHHEM IIPaBUII JCHCTBUH € bubmorera [JOK
P P A https://m.edso00.ru/5a827900
BEKTOPaMH
KoopanHaTHO-BEKTOPHBII METO
23 II I/IpiI_HGHI/II/I FCOMG”]I;“) MYECKUX ! bubmorexa HOK
PHP P https://m.edsoo.ru/d3alfe30
3a/1a4
[IpssmoyronpHas cucrema
24 KOOpAWHAT B IPOCTPAHCTRBE. bubmuoreka [JOK
Koopmunats! Bekropa. [Ipocreimne https://m.edso0.ru/48db7058
3a/1auM B KOOpJIHWHATaX
o5 VYron Mex 1y BEKTOpaMH. bubnuoreka [JOK
CkansipHO€ MPOU3BE/IEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruncnenue yrioB Mexy bubnuorexa [IOK

MpsAMBIMHA U IIJIOCKOCTAMUA

https://m.edsoo.ru/8efbe78e



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

KonTtponsHas pabota o Teme

27 "BeKTOophl U KOOpAUHATHI B 1 bubmiorexa LIOK
. https://m.edsoo0.ru/77c22fc5
MPOCTPAHCTBE
[ToBTOpEHUe, 0600IICHNE U
28 cucreMarusanus 3HaHui. OCHOBHbIE 1 bubnuorexa [JOK
(Gurypsl, (hakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUHT
[ToBTOpEeHue, 0600IICHNE U
29 cucteMaruzanus 3HaHui. OCHOBHbBIE 1 bubmuorexa [JOK
¢burypsl, (akThl, TEOPEMBI Kypca https://m.edsoo0.ru/078cd184
TUTAHUMETPUHT
[ToBTOpEeHUE, 0600IIEHNE 1
30 cHCTeMaTH3alus 3HaHui. 3a7auun 1 bubmuorexa [JOK
IJTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpEeHUE, 0600IICHNE 1
cUCTeMaTH3alus 3HaHui. 3agaun bubnuorexa [JOK
31 1
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
pereHus
[ToBTOpEHUE, 0000IICHNE 1
32 cucrtemaTusanus 3Hanuii. OCHOBHbIE 1 bubmuoreka [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUHU
bubmuoreka [JOK
33 Hrorosas koHTposbHas paboTa 1 httos://m.e dsoc])_.[ru lec24dfc2
34 [ToBTOpEHue, 06001IeHNE U 1 bu6mmoreka [JOK
cucTeMaTu3alys 3HaHu! https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KVIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE pe3yJIbTAThl 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMbI CpeiHero o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUYKA, MPAMAst, IIJIOCKOCTh
25 [IpuMeHsTh aKCHOMBI CTEPEOMETPUU U CIEACTBUS M3 HUX MPU pEIICHUU
' reOMETPUYECKUX 33/1a4
-3 OnepupoBaTh MOHATHUSAMHU: TNapalIeIbHOCTh U MEPHEHAUKYISIPHOCTH
' NPSAMBIX U IIOCKOCTEMN
-4 KnaccugunupoBaTb B3aUMHOE paclojIoKeHUE NMPSIMBIX M IUIOCKOCTEH B
' IIPOCTPAHCTBE
OmnepupoBaTh MOHATUAMU: ABYTPAHHBIM yroJ, TpaHd JBYIPAaHHOIO YIJIa,
7.5 peOpo ABYIpaHHOTO yIJia, JMHEHHBIH yroJl ABYIPaHHOIO yria, rpajycHas
Mepa JBYTPaHHOTO yria
_ OnepupoBaTh NMOHATUAMHU: MHOTOI'PAaHHMK, BBITYKJIBIM M HEBBIITYKJIbIHI
' MHOT'OI'PaHHMK, JIEMEHThI MHOTOTPAHHUKA, IPABUIIbHBI MHOTOI'PaHHUK
27 Pacnio3HaBaTe OCHOBHbBIE BH/bI MHOTOTPAaHHUKOB (MHpaMuja, MpuU3Ma,
' IPSMOYTOJIbHBIH Mapasuienenumnesn, Kyo)
KnaccupunupoBaTb  MHOTOIpaHHMKHM, BBIOMpasi ~ OCHOBaHUS Ul
- K1accupuKauy  (BBIIYKJIbIE W HEBBINYKJIbIE  MHOIOI'DaHHMKH,
' IPABWIBHbIE MHOTOIPDAHHUKH, TIpSMBIE M  HAKJIOHHBIE IIPU3MBIL,
napaesenune/bl)
29 OnepupoBatb MOHSTHAMMU: ceKymas IJIOCKOCTB, CEUEHHUE
' MHOTOTPaHHUKOB
210 OOBSCHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOI'PAaHHHUKOB,
' HCIIOJIb3YS] METOJI CJIEI0B
- 11 Crpoutb ceyeHMs MHOTIOIPAHHHMKOB METOJIOM CIIEZOB, BBINOJHSTH

(BBIHOCHBIC) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (pUTyp:




BUJ] CBEpXY, COOKY, CHU3Y

7.12

Pemrate 3ala4i Ha HAXO0XACHUEC IrCOMCTPUYCCKUX BCIWYHH I10 06pa3uaM
W aJiropurMam, IMNPUMCHASA HU3BCCTHBLIC AHAJIUTHUYCCKUC MCTOJAbI IIpU
pPeICHUU CTAHAAPTHBIX MATCMATUYCCKHUX 3ada4d Ha BbBIYMCIICHHC
paCCTOﬂHI/H\/JI MCXKIAY ABYMS TOYKaMH, OT TOYKH OO Hp?[MOI\/JI, OT TOYKH 10

IJIOCKOCTH, MCKAY CKPCIINBAIOIIUMHUCA IIPAMBIMU

7.13

Pemrate 3a1aun Ha HAXOXJICHUE TEOMETPUUYECKUX BEIMYMH MO 0Opa3iam
WU alTOpUTMaM, MPUMEHSISI W3BECTHBIC AHATUTHUYECKHUE METOJbI TPHU
pelIeHnN CTaHAAPTHBIX MaTeMaTHYECKUX 3a/lad Ha BBIYMCICHUE YTJIOB
MEX/Iy CKPEIIMBAIOIIUMHUCS MPSMBIMHU, MEXAY MPSMON U TUIOCKOCTHIO,

MCKAY MIIOCKOCTAMH, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IJIOIIAAM MOBEPXHOCTEH MHOTOIPAaHHUKOB
(mpu3ma, nmupamuaa) ¢ MpuMeHeHHeM (POPMYIl, BBIYUCIATH COOTHOIIEHUS
MeXAy  IUIOLIaJsMHU MOBEPXHOCTEH, o0bEMamMu 0TI00HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh MOHATHSAMH: CUMMETPHUS B NPOCTPAHCTBE, LIEHTP, OCb U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTE M HMHTEPIPETUPOBATH MHGOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETpPUYECKUX (UTrypaxX, MpeICTaBICHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumensaTs reomerpudeckue (GaxkTbl AJis PELICHUS CTEPEOMETPUUECKHUX
3a/1a4, MPEeIoJiaraloiiX HECKOJbKO IIAaroB pPEIIECHUsl, €CIU YCIOBUSA

NPUMEHEHHUS 3aJIaHbl B sIBHOU (hopMme

7.18

[IpumensaTs mpocTeiiline MNporpaMMHBIE CPEICTBA U IJIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTEMBI IIPU PCHICHUHN CTCPCOMCTPUYICCKUX 3aJa4

7.19

HpI/IBOI[I/ITL MNpUMEPbI MATCMATUYCCKUX SaKOHOMepHOCTeﬁ B IMpUpPOAC U

JKU3HH, paCIIO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHsATH MoTyyeHHbIE 3HAHUSI HA TIPAKTUKE: aHATM3UPOBATh pealibHbIe
CUTyallud M MPUMEHATh HW3YYEHHBIE IOHATHS B IIPOLECCE MOMCKA
peleHus MaTeMaTHYECKU chopMynupOBaHHON po0OIeMsl,
MOJIENIMPOBATh peajbHbIE CUTYyallUM Ha SI3bIKE T€OMETPUH, UCCIEA0BAThH
IIOCTPOEHHBIE MOJIEIN C HCIOJb30BAaHUEM IE€OMETPUUECKUX MOHATHH U
TeopeM, arnrnapara ajareOpsl, pemaTh MpaKTUYeCKHe 3aa4H, CBI3aHHbIE C

HaXO0XXJACHUCM I'COMETPUICCKUX BCININH




11 KJIACC

Kon IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 0o1ero 06pa3oBaHus
pe3yJbTaTa
6 I'eomerpust
OnepupoBaTh NOHATHAMHU: IHJIHHIPUYECKAs TIOBEPXHOCTh, 00pa3yromue
6.1 HWIMHAPUIECKON TMOBEPXHOCTH, IHIMHIP, KOHHYECKas IMOBEPXHOCTD,
' oOpa3ylolyue KOHMYECKOH  IOBEPXHOCTH, KOHYyC, cdepuyeckas
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 MOHATHSIMM: IIAPOBOM CErMEHT, OCHOBAHHWE CETMEHTAa,
6.5 BBICOTA CETMEHTA, IapOBOW CIIOH, OCHOBaHWE IIAPOBOTO CIIOS, BHICOTA
LIaPOBOTO CJIOS, IAPOBOM CEKTOP
66 Boruncnate 00bEMBI M IUIOMIATM TMOBEPXHOCTEH Tel BpalleHHUs,
' reOMETPUUECKUX TeJl C MPUMEHEeHHEeM (popmyi
OnepupoBaTh MOHATUSAMH: MHOTOTPAaHHHUK, BIIMCAaHHBIM B cdepy u
6.7 OTIMCaHHBIN 0K0JIO ceprl, chepa, BIIMCAHHAS] B MHOTOTPAHHUK WIJIH TEJIO
BpallleHUs
6.8 BolyncnaTe COOTHOIIEHHMS MEXAY IUIOAASIMH  IOBEPXHOCTEH U
' 00BEMaMHU ITOJOOHBIX TET
6. N300paxkats u3yyaemble GUTYPHl OT PYKH M C IPUMEHEHUEM IMPOCTHIX
. 4epTEKHBIX THCTPYMEHTOB
BoinonHATh (BBIHOCHBIE) IJIOCKHE YEPTEXKH U3 PHUCYHKOB MPOCTHIX
6.10 00BEMHBIX (GUryp: BUA CBEpXY, COOKY, CHH3Yy; CTPOUTb CEUEHHUS Tel
BpALCHUS
W3BnekaTb, MHTEPIPETUPOBATH U MNpeoOpa3oBbIBATH HH(MOPMALMIO O
6.11 IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTYypax, MpPeICTaBIEHHYIO 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 OnepupoBaTh NOHITHEM: 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

OHepI/IpOBaTI) IMOHATHUAMU: ACKAPTOBBI KOOPAHMHATBI B ITPOCTPAHCTBE,
BCKTOP, MOAYJIb BCKTOpa, paBCHCTBO BCKTOPOB, KOOPAHWHATBHI BCKTOpPA,
yroai MeExAy  BCKTOpamu, CKaJIIpHOC IMPOU3BCACHHUEC  BCKTOPOB,

KOJIJIMHCAPHBIC 1 KOMITIJIAHAPHBIC BEKTOPLI

6.17

Haxomuth cymMMy BEKTOpOB M NpPOU3BEACHHE BEKTOpA Ha YHUCIO, Yroll
MEXAY BEKTOPaMH, CKaJISIpHOE NMPOU3BEACHUE, PAaCKIIaAbIBaTh BEKTOP IO

JABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3a)IaBaTB IIJIOCKOCTh YPAaBHCHUCM B JIeKapTOBOﬁ CUCTEME KOOpANHAT

6.19

Pemrate mpocredimne TreOMETpUYECKHE 3aJadyd  Ha I[PUMEHEHME

BCKTOPHO-KOOPAWMHATHOT'O METO A

6.20

Pemate 3agaum Ha J0Ka3aTCJIbCTBO MAaTEMAaTHYCCKUX OTHOIIICHUMN H
HaXO0XIACHUC TCOMCTPUICCKHUX BCINYHH I10 06pasuaM WK aJIrOpUTMam,
IIPpUMCHSA HU3BECTHBIC METObI npu PEUICHUN CTaHAAPTHBIX

MaTE€MaTUYCCKUX 3aaa4

6.21

[IpumensTh mnpocTeline NporpaMMHBIE CpPEACTBA M DJIEKTPOHHO-

KOMMYHUKaIIMOHHBIC CUCTEMBEI ITPpHU PEHICHUU CTCPEOMETPHUICCKUX 3a1a4

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
pealbHble CUTYyalldd M TMPUMEHSATh H3ydYCHHbIC TOHATHUS B IIpOIEcCe
MOKWCKA pELICHUsT MaTeMaTH4eCKu CPOPMYIHUPOBAHHON MPOOIEMBIL,
MOJIETTUPOBATh pPEalIbHbIE CUTYAIlMH Ha S3bIKE T€OMETPUHU, UCCIIEI0BATh
MOCTPOCHHBIE MOJIENIM C MCMOJIh30BAaHUEM T€OMETPHUYECKUX MOHATUN U
TeopeM, armapara anreOpbl, pemarh NPaKTUYECKUE 3aJ1aul, CBSI3aHHBIE C

HaXO0XKIACHUEM I'€COMCTPHUICCKUX BCIINYUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kon

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHOBHbBIE TIOHATUS CTEpeOMETpUHu. Touka, HpsAMas, IUIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  akCMOMAaTMYECKOM  TOCTPOEHHUH  CTEPEOMETPHUH:  aKCHOMBI

CTEPEOMETPUH U CIICJICTBUS U3 HUX

7.2

B3aumHoe  pacrnosokeHue TOpSAMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
MapajuleJIbHbIE W CKpelmuBaromuecs mnpsMble. llapamnenbHOCT NpsMBIX H
IJIOCKOCTEH B  MPOCTPAHCTBE: TMapajUIe/IbHBIE TpsSMbIE B  MPOCTPAHCTBE,
MapajuIebHOCTh TPEX MPSAMBIX, MapalieIbHOCTh MPSAMON M IUIOCKOCTH. YTIIBI C
COHAINpPABJICHHBIMU CTOPOHAMHU, YroJl MEXIy TMpSMbBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapaJuleNbHbIE MIOCKOCTH, CBOMCTBA MapasulebHbIX
mockocTei. [IpocTelimme mpocTpaHCTBEHHBIE (UTYphl HA IUIOCKOCTH: TETPAdIp,

KyO, mapaJijiesienurmne, oCTPOeHue CeUeHUn

7.3

[lepnieHIUKYIApHOCTh MPSAMON M IUIOCKOCTH: TEPHEHAUKYISIPHbIE TpAMbIE B
MIPOCTPAHCTBE, MPsIMble MapaslieibHble U MEePIEeHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEPIEeHIUKYIIPHOCTU MPSAMON U TUNIOCKOCTH, TEOpEMaA O MPSIMON MEePIEeHUKYIIPHON
IUIOCKOCTU. YTIJIBI B TPOCTPAHCTBE: Yrol MEXIy MpsIMOM U IJIOCKOCTHIO,
JIBYTPaHHBIA YrOJ, JHMHEWHBIM yron AByrpaHHoro yria. Ilepmenmukynsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKM A0 IUIOCKOCTH, PACCTOSHUE OT MpsIMOH 0
IJIOCKOCTH, MPOEKIUsS (PUTYpbl Ha IUIOCKOCTh. [lepneHAuKynsIpHOCTh MIOCKOCTEH:
NPU3HAK  MEPHNEHAMKYISIPHOCTH  ABYX  Iulockoctel. Teopema o Tpéx

NEepINCHAUKYJIApax

7.4

Ilonsatue MHOTI'OrpaHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OT'pAHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIEC MHOT'OI'paHHUKH, pa3BépTKa MHOT'OTpaHHUKA. HpI/BMaZ N-yrojbHas
Ipu3Ma, rpaHu U OCHOBAHUS NPHU3MBI, IPAMASAd U HAKIIOHHAA IMPU3MBI, OokoBas u
TMOJIHAA MOBCPXHOCTDH ITPU3MBI. Hapannenem/men, HpHMOYTOJlLHBIf/'I napajiiCJICIIUICq
U €ro CBOMICTBA. HI/IpaMI/IIIaI N-yrojbHas NMApaMuaa, TpaHu 1 OCHOBAaHUC IMUPaAMHUJIbI,
OOKOBast M IOJHAS IMOBCPXHOCTh NMHUpaMHUbI, MpaBUJIbHAA U YCC‘-IéHHaH nupamMuaa.

OneMeHTHI Npu3Mbl W HOHAPAMHIBL. HpaBI/IHLHLIC MHOTOIpaHHUKH: TIOHATUC




IIPaBUJIBHOIO MHOIOTPAaHHUKA, I[PAaBWIbHAs IpU3Ma M IPAaBWIbHAs NHUPAMUIA,
IIpaBUJIbHAS TPEYroJibHAsA NUpaMuUAa U IPaBWIbHBIN TeTpalap, ky0. [IpeacraBnenue
O IpaBWIbHBIX MHOIOTPaHHUKAX: OKTadJp, AoAeKa’ap U uxocadapyrue CeueHus

IIPHU3MBbI U ITUPAMHUABI

7.5

CummeTrpusi B TPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOH,
IJIOCKOCTH. DJIEMEHThl CHMMETPUU B MHPAMHJIAX, MMapajuiesienuIenax, mpaBuiIbHbIX

MHOTI'OrpaHHUKax

7.6

Bbrunicnenue 31€MEHTOB MHOTOTPAaHHUKOB: pé&Opa, numaroHanu, yriasl. Ilnomane
OOKOBOM TMOBEPXHOCTH W TIOJHON NOBEPXHOCTH NPSIMOW MPU3MBI, IUIOIAIb
OCHOBaHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsiMOi mpu3Mbl. [1nomaas 60koBOM
IIOBEPXHOCTH M IOBEPXHOCTH MPABUIBHOM NHMPAMHUABI, TEOpeMa O IUIOMAIU

yceu€HHoi nupamupl. [lonarue 06 o0bEMe. OObEM MUpaMUIbl, TPU3MBI

1.7

[Tono6Hble Tena B mpoctpaHcTBe. COOTHOMIEHHS] MEXKIY TUIOLIAIIMU TOBEPXHOCTEH,

00BEMaMHU TI0JTOOHBIX TET

11 KIIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUSA

6

I'eomerpust

6.1

L[I/I.]'II/IHI[pI/ILIeCKaﬂ IMOBEPXHOCTD, 06pa3y}01uue HHHHHﬂqueCKOﬁ IMOBCPXHOCTHU, OChb
HHHHHHqueCKOﬁ IMOBCPXHOCTH. ]_[I/IJ'II/IHI[pZ OCHOBaHMSI U OOKOBas IMOBCPXHOCTD,

oOpa3yolas 1 oCb, IJIONIalb OOKOBOM U MOJTHON MOBEPXHOCTH

6.2

Konunueckas noBepXHOCTh, 00pa3yrolire KOHMYECKON MOBEPXHOCTH, OCh U BEpLINHA
KOHHWYeckol moBepxHocTu. KoHyc: ocHOBaHMe W BeplinHa, oOpa3yomas U OcCh,
oAb OOKOBOM M TOJHOW MOBEPXHOCTH. YCEUEHHBINM KOHYC: 00pasylolue u

BbICOTA, OCHOBAHUA U OoxoBas IMOBCPXHOCTD

6.3

Ccdepa u map: ueHTp, paauyc, I1MaMerp, IIOMaab MoBepxHocTu chepsl. Bzanmuoe

PpacCIIOJIOKCHHUEC C(bepLI N IJIOCKOCTH, KacCaTCJibHas IINIOCKOCTb K C(bepe, iomaiab

cdepsl

6.4

I/I3o6pa>KeHHe TCJI BpallICHUA Ha IIJIOCKOCTH. PaSBépTKa ONUIMHAPA U KOHYCa

6.5

KOM6I/IHaL[I/II/I TCJI BpallCHUA W MHOI'OI'PaHHUKOB. MHOFOFpaHHI/IK, ONMCaHHBIN

OKOJIO C(I)epBI, C(bepa, BIIMCAHHAs B MHOTOT'PAHHUK, UJIA TCJIO BPpAllICHUA

6.6

[Tonsitne 06 o06béme. OcHOBHBIE cBOlicTBa 00BEMOB Ten. Teopema 00 0OBEME
MPSIMOYTOJIBHOTO Tapayienenunena u ciaenctsus u3 He€. OObEM HUIMHIPA,

KoHyca. O0BEM 1Iapa u mIomaab chepsl




[TogoGuple Tema B mpocTtpaHcTBE. COOTHOIICHUS  MEKIY  IUIOIMIAISIMU

o1 MMOBEPXHOCTEH, 00hEMAMHU MTOTOOHBIX T
6.8 Ceuenus uminuHapa (MapauieNbHO M TMEPIEHIUKYISIPHO OCH), CEUEHHUsS KOHyca
' (mapanienbHOE OCHOBAHUIO U IPOXOJSIILEe Yepe3 BEPILNHY), CEUEHHUs LIapa
Bextop Ha miockoctu u B mpocrpaHcTBe. Cl10XKEHHME M BBIUMTAHUE BEKTOPOB.
6.9 YMHO)XeHHEe BeKkTopa Ha uucio. Pa3noxkeHue BeKTOpa Mo TPEM HEKOMIUIAHAPHBIM
' BekTopaM. [IpaBuno mnapawienenunena. Pemienue 3amad, CBSA3AaHHBIX C
IIPUMEHEHHUEM IIPAaBUJI JEHUCTBUN C BEKTOpaMU
[IpssmoyronpHas cucreMa KoopAuHaT B mpoctpaHcTBe. KoopamHaTel BekTopa.
6.10 [Ipocreiiimue 3amaun B KOOpAMHATax. YToa Mexay BekTopamu. CkansipHoe

IPOU3BCACHUC BCKTOPOB. Brranciaenue YIJI0B MEXKAY NPAMBIMH U ITJIIOCKOCTSAMMU.

KoopanHaTHO-BEKTOPHBIN METOJI ITPH PELIEHNH F€OMETPUYECKUX 3a]a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

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

Bnagenue meronamu J0Ka3aTeNbCTB, alrOpUTMaMU pelIeHUs 3ajady;
yMeHue (GOopMyIHpOBaTh U OINEPUPOBATH TMOHATHSAMU: OIpENEICHUE,
akcuoma, Teopema, CIEeACTBHE, CBOWCTBO, MPU3HAK, 0KA3aTelbCTBO,
PaBHOCHJIbHBIE (OPMYITHPOBKH; IPUMEHSATh UX; YMEHUE (POPMYITUPOBAThH
oOpaTHOE M TPOTHUBOIIOJIOKHOE YTBEpPXKACHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIb30BATh METOJI MAaTeMaTH4eCKOW WHAYKIUU;
MPOBOJUTH JOKa3aTelIbHbIE pACCY)KJIEHUS TIpU pElIeHUH 3ajad,
1 OLICHUBATh  JIOTMYECKYI0  MPABWIBHOCTb  PACCYKACHUH; yMEHUE
ONIEPUPOBATH MOHATHUSAMU: MHOKECTBO, IOJMHOYKECTBO, ONEpaluy Haj
MHOXECTBAMH; YMEHHME MCIOJIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJi1 ONHCAHMS PEATIbHBIX MPOLECCOB U SBICHUN U IPU PELICHUN
3aja4, B TOM 4YHCIE U3 JAPYruX Y4eOHbIX MpEIMETOB; YyMEHHE
OTepUpOBaTh MOHATUSMHU: rpad, CBSA3HBIN rpad, nepeBo, HUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTb U OIUCHIBaTh TIpadbl pa3InYHBIMU

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

YMeHue OIICpHUpOBaTh IMOHATUAMHA: HATYpPAJIbHOC YHCIIO, LCJIOC YHCIIO,
CTCIICHDb C LICJIBIM ITOKa3aTcCjIEeM, KOPCHb HaTypaHLHOﬁ CTCIICHU, CTCIICHDb
C PalrOHAJIbHBIM IIOKa3aTcJIeM, CTCIICHDb C JIeHCTBUTEIILHBIM
IIOKAa3aTcCJiICM, J'IOFapI/I(bM qucJia, CHUHYC, KOCMHYC W  TaHI'CHC
IIPOU3BOJIBHOTO YHCJIA, OCTATOK IO MOAYIIIO, PAlUMOHAJIBHOC YHCIIO,
HUppanuoHaJIbHOC qucio, MHOXXCCTBa HAaTypaJbHBIX, OCIbIX,
2 padOHAJIbHBIX, JEHCTBUTEIIbHBIX YUCCII, YMCHUC  HUCIIO0JIb30BATh
IMPU3HAKU JOCIIMMOCTH, HaMEHBIINH O6IJ.[I/II71 ACINUTCIIb U HAMMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpu pCHICHUHN 3aJia4; 3HAKOMCTBO C
Pa3IMIHBIMHA MNO3MIMMOHHBIMHA CUCTEMaMU CUHCIICHHA, YMCHHC
BBHINIOJIHATh BBIYMCIICHHE 3HAUCHUU M Hp606pa3OBaHI/I$I BBIpa)KCHI/II\/'I (¢{6]
CTCIICHAMHU H J'IOI“apI/I(I)MaMI/I, npeo6pa3OBaHI/m ,[[pOGHO-paI_II/IOHaJ'IBHBIX

BLIpa)KeHHfI; YMCHUC OICPUPOBATH IMMOHATHUAMH: IMOCJICAOBATCIBHOCTD,




apupmeTHyecKas nporpeccus, reoMeTpuyecKas nporpeccus,
OecKkOHEYHO yOBIBAIOIIAs TIEOMETpUYEcKas MpPOrpeccus; yMEHHE
3a/1aBaTh MOCJIEI0BATEIBLHOCTH, B TOM YHCJIE C IOMOUIBIO PEKYPPEHTHBIX
dbopMynn; yMEHHE OINEpUPOBATH MOHATHSAMHU: KOMILICKCHOE YHCIIO,
CONpPsHKEHHBIE KOMIUIEKCHBIE YUCIIa, MOAY/b U apT'yMEHT KOMIUIEKCHOTO
gyrcna, ¢GopMa 3amMCcd  KOMIUIGKCHBIX —uucen  (reoMeTpuyeckas,
TPpUrOHOMETpUUYECKass MW  anreOpavueckas); yYMeTb  IPOU3BOJIUTH
apudmeTrnyeckue NAEHUCTBUS C KOMIUIEKCHBIMU YHCIIAMH; IMPHUBOJIUTH
MpUMEpPbl  HCIIOJIb30BAHMUS ~ KOMIUIEKCHBIX  YHCENl;  ONEepUpOBaTH
MOHATHAMM:  MaTpuma 2x2 u  3X3, omnpenenureiab MaTpUIBL,

FGOMeTpI/ILICCKI/II\/JI CMBICJT OITPEACTIUTEIIA

YMeHue omnepupoBaTh MOHATUSMU: pPAlMOHAJbHBIE, HWPPALUOHAIBHBIE,
MoKa3aTejabHble, CTENEeHHbIE, JIoTapu(pMUUYECKHe, TPUTOHOMETPHUYECKHE
YpaBHEHUST W HEPABEHCTBA, HUX CHUCTEMbI; YMEHHE OIEpUPOBATH
MOHATHSIMH: TOKJECTBO, TOKIECTBEHHOE NpeoOpa3oBaHHE, YpaBHEHHUE,
HEPaBEHCTBO, CHCTEMa YypaBHEHUII M HEPABEHCTB, PaBHOCHUIBHOCTH
yYpaBHEHUN, HEpPaBEHCTB U CHUCTEM; YyMEHHE pellaTh YpaBHEHUS,
HEpPaBEHCTBA M CHUCTEMbI C TOMOINBIO PA3IMYHBIX MPUEMOB; peIIaTh
ypaBHEHHUs, HEPAaBEHCTBA U CHCTEMbl C TIapaMeTpPOM; MPHUMEHSThH
ypaBHEHUS, HEPABEHCTBA, UX CUCTEMbl Ul PEHICHUS MaTeMaTUYeCKUX

3a/lav U 3aJia4 U3 pa3JIMIHbIX o0Onacreit HAayKU U peanLHoﬁ KHU3HHU

YMenue onepupoBarb MOHATUSAMU: (YHKIUSA, YETHOCTh (YHKIIUU,
HEPUOJUYHOCTh (YHKIMH, OTPAHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (YHKIHH, HauOOoJblee U HAaMMEHbIlIee 3HAYCHUS
(YHKIIMHM HA IPOMEXKYTKE, HeTpepbIBHAA (GYHKIIMSI, aCHMITOTHI Tpaduka
(GbyHKIMY, TIepBas U BTOpasi MPOU3BOAHAS (DYHKIIMU, TEOMETPUUYECKUN U
(bu3nuecKuil CMBICI TPOU3BOJHON, TMEepBOOOpa3Has, OIpenenEHHbIN
UHTETpall; YMEHHE HaXOIUTh ACHUMMTOTHI rpaduka (QyHKIHH;, YMEHHE
BBIYUCIISITH  MPOU3BOJHBIE CYMMBbI, TPOU3BEACHMS, YacTHOIO U
KOMIO3UIIUHM (YHKIIMI, HAXOJUTh YpaBHEHHE KacaTelIbHOW K rpaduky
(GYHKIMH; yMEHHE HaxXOIUTh MPOU3BOJHBIE SJEMEHTAPHBIX (YHKIIHIA;
YMEHHUE HCIOJIb30BaTh MPOU3BOJIHYIO Ul HCCIEeNOBaHUA (DYyHKIMA,
HaXOJUTh HAWOONbIINE W HAaWMEHBIIME 3HA4YCHHUs (DYHKIUH; CTPOUTH
rpaduky MHOTOYJIEHOB C HCIOJBb30BAaHHEM ammapaTa MaTeMaTHYeCKOTO
aHallM3a; TMPUMEHSATh TMPOU3BOJHYIO IS HAXOXKJICHUS HAWITYy4dIIero

peuiCHrA B MNPUKIAJAHBIX, B TOM YHCJIC COLHAJILHO-3KOHOMHUUYCCKUX U




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

oMoIkko g depeHInaTbHbBIX YpaBHEHUN

YMmenue omnepupoBaTh MOHATHSIMHU: rpaduk QyHKIUH, oOpaTHAs
GbyHKIMsA, KOMOO3ULUs (YHKUWH, JWHEWHas (QyHKIHSA, KBaapaTHIHAS
¢byHKIMS, paloHaIbHas GyHKLMS, CTENEeHHAs byHKIMS,
TpUTOHOMETpHYeckre  (yHKIMH, OOpaTHBIE TPHUTOHOMETPHUYECKHUE
GyHKIMM, TOKaszaTeiabHas U Jiorapupmuyeckas (QyHKIUU; YyMEHHE
CTpOUTh TpadUKU H3YYEHHBIX (DYHKUMH, BBIIOJHATH MpeoOpa3zoBaHUs
rpadukoB (yHKIMM, HCTIONB30BaTh TpadUKU ISl U3yUYEHUs MPOLIECCOB U
3aBUCHUMOCTEH, NP PEIIeHUU 3a7ad U3 JIPYIHX YYEOHBIX MPEIMETOB U
3a/1a4 U3 peajbHOM KU3HU; BhIpaxaTh (OpMyIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMM; HCIIOJIb30BAaTh CBOMCTBA M rpapuku GyHKUMH IS
pelleHns ypaBHEHUH, HEPABEHCTB U 33/1a4 C IapaMeTpaMu; U300paxaThb
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 TOBAapOB U
yCIyT, HaJIOTH, 3a/1a4i U3 00JIaCTH YIPaBJICHUS JIUYHBIMHU U CEMEIHHBIMU
(mHaHCaMM); COCTABJIATH BBIPAKEHUS, YpPaBHEHMs, HEPaBEHCTBA U HX
CUCTEMbI IO YCIIOBUIO 3a/1ayM, HCCIEA0BaTh MOJYYEHHOE pEIIeHHE U
OIICHUBATh MPABJIONOAOOHOCTh pPE3yIbTaTOB, yMEHHE MOJAEITUPOBATH
peayibHbIE CHUTYaIlMM Ha SI3bIKE MATEeMaTHKH; COCTaBJISTh BBIPAXKCHHUS,
yYpaBHEHHUs, HEPaBEHCTBA M HX CHUCTEMBbl [0 YCIOBHIO 3aJayd,
UCCIIEJIOBaTh TOCTPOEHHBIE MOJENM C HCIOJIb30BAHUEM aIlapara

anreOpbl, UHTEPIPETUPOBATH MOTYUECHHBIN pe3yIbTat

YMeHue onepupoBaTh MOHATUAMU: cpeliHee apudmMeTnueckoe, MeIuaHa,
HauOoJplllee M  HAMMEHbIIEe 3HAYeHUs, pa3Max, Jucrepcus,
CTaHJAPTHOE OTKJIOHEHHWE 4YHCIOBOIO Habopa; YMEHHE H3BJIEKaThb,
UHTEPNPETHPOBaTh HH(POPMAILNIO, TPEICTABIECHHYI0 B TaOauIax, Ha
Marpammax, rpagukax, OTpa)xarollyto CBOMCTBA pealbHbIX MPOIECCOB U
SBJICHUI; TPEICTABIATh UH(OPMAIIMIO C TIOMOIIBIO TAOIHUIl U THarpaMM;
HCCIIEI0BaTh CTAaTHUCTUYECKHE JIaHHBbIE, B TOM YHUCIIE C IPUMEHEHHUEM
rpadUUecKuXx METOJOB U  JJEKTPOHHBIX  CPEICTB; TIpadUuecKu
UCCIIeIOBaTh COBMECTHbIE HAOIOAEHUS C IOMOIIBIO JUarpamm

pacceuBaHys U JIMHEWHOU perpeccuu




YMeHue OoInepupoBaTh IOHATHUSAMHU: CIydalHBId OIBIT WM CIIy4alHOE
COOBITHE, BEPOSITHOCTh CIy4aHOTO COOBITUS; YMEHHE BBIYHCIATDH
BEPOATHOCTh C HCIIOJIb30BAaHHEM TIpaUueCKuX METOJIOB; MPUMEHSTH
(GOopMyNBI CIIOKEHUS M YMHOXEHHS BEPOSTHOCTEH, (OpMYITy MOIHON
BeposATHOCTH, (popmyny bepHymmu, komOuHaTopHbIe (PaKkThl ¥ (POPMYIIHI;
OIICHUBAaTh BEPOSITHOCTU pEAlbHBIX COOBITUI; YMEHHE OIEpUpPOBaTh
HOHIATUSIMM:  CIydailHas BEJIWYMHA, pACIpPEAEICHUE BEPOSTHOCTEMH,
MaTeMaTH4eCKOe OKMJIaHUE, IUCIEpPCHUs M CTaHJapTHOE OTKIOHEHHE
CllydallHOM BENWYMHbBI, (YHKIUM pacrnpeieneHuss U IUIOTHOCTH
PaBHOMEpPHOTO, IIOKA3aTEIbHOTO M HOPMAJIBHOTO  PACIPEICIICHMI;
YMEHHME MHCIOJIb30BaTh CBOMCTBA M3YyUYEHHBIX pacHpelesieHud Juis
pelleHns 3a1ady; 3HAaKOMCTBO C MOHATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METO/Ibl BBIOOPOUHBIX HCCIEIOBAHUMN; YMEHHE MPUBOAUTH PUMEPHI
MPOSIBJIEHUST 3aKOHA OOJIBIIUX YHCET B MPHUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHHUE ONEPUPOBATH MOHATUSMU: COUYETaHUE, TEPECTAHOBKA,
YUCJIO COYETAaHHH, YHCIIO TIEPEeCTaHOBOK, OwmHOM HpIOTOHA; yMeHHe
MPUMEHATh KOMOMHATOPHBIE (PaKThl M PACCYKICHMS Ul PELICHU 3aa4;
OLICHUBATh BEPOATHOCTH pEabHBIX COOBITHIA; COCTAaBIIATH

BEPOSITHOCTHYIO MOJIENIb M MHTEPIPETUPOBATH MOTYUEHHBIN pPe3yIbTaT

YMeHue onepupoBaTb TMOHATUSMHU: TOYKA, HpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BeJIMYMHA yIJa, IUIOCKUKA  yroi,
JIBYTPaHHBIA yroJl, TPEXTPAHHBIA Yroy, CKpEIIMBAIOIIMECS IMpPsSMbIE,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX U IJIOCKOCTEH, Yroi
MEXAY MPSMBIMH, YTOJ MEXAY MNPSIMONW U IUIOCKOCTBIO, YTOJ MEXKIY
IUIOCKOCTSIMU, PAaCCTOSIHUE OT TOYKHU A0 IJIOCKOCTH, PACCTOSIHUE MEXIY
IPSIMBIMHU, PACCTOSTHUE MEX]TY IIIOCKOCTSIMHU; YMEHHUE UCIIOJIb30BaTh MPU
pellleHnU 3aJa4 M3y4eHHbIE (aKThl U TEOPEMbI MJIAHUMETPUU; YMEHHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXAIOIIErO0 MHpa; CTPOUTH
MaT€MaTUYECKHE MOJIEIN C MOMOIIBI0 T€OMETPUYECKUX MOHATUH U

BCJIIMYHMH, pCIIAaTh CBA3aHHBIC C HUMHW MMPAKTUYCCKUC 3a]a9n

10

YMeHue onepupoBaTh MOHATUAMM: IJIOMIAAL (GUIYpBI, 00BEM (UTYpHI,
MHOTOT'PaHHUK, MPaBUJIbHBIH MHOTOTPAHHUK, CEYCHHE MHOTOIpaHHHKA,
KyO, mapajuienenuiesn, Npu3Ma, NUpaMuaa, (QuUrypa M IHOBEPXHOCTb
BpallleHus, UIMHIpP, KOHYyC, map, chepa, miomans chepbl, IUIOMaab
MOBEPXHOCTH MNHUPaMHJIbl, NPU3MBI, KOHYCa, IWIMHApa, 00BEM Kyoda,

IIPSIMOYT'OJIBHOTO MapajuleenuIesa, nupamMuasl, MPU3MblL, LWIAHIPA,




KOHYCa, Il1apa, pa3BEPTKa MOBEPXHOCTH, CCYECHMs KOHYCa M LMIUHIPA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYCHUE 11apa, IIOCKOCTD,
Kacatomasicsi cepsl, IHIUHIPA, KOHYCa; yMEHHE CTPOUTH CEueHHE
MHOTOTpaHHHKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI M TIOBEPXHOCTH
BpaLICHUs, UX CEYEHUs, B TOM YHCJIE C TIOMOIIBIO MIEKTPOHHBIX CPEICTB;
YMEHHUE TMPUMEHSTH CBOWCTBA TE€OMETPUUYECKHX (PUTYP, CAaMOCTOSTEIHHO
(GbopMynHpOBaTh OINpeNeIeHUs] H3y9aeMbIX (DUTYp, BBIABUTATh THIIOTE3HI
O CBOICTBax M NMPHU3HAKAX F€OMETPUYECKUX (Uryp, 0OOCHOBBIBATH WUJIU
ONpoBepraTh HX; yMEHHE MPOBOAUTH Kiaccudukanuioo @uryp Mo
Pa3IMYHBIM IPU3HAKaM, BBINOJHATHE HEOOXOJUMBIE JIOTOJHUTEIbHBIE

MOCTPOCHUS

11

YMeHme OnepupoOBaTb IOHATUAMM: JABMXCHUC B IIPOCTPAHCTBE,
napajieIbHBIA TIePEeHOC, CUMMETPHsSI Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMON00US, TMOJ0OHbIE (UIYphl; yMEHHE
pacrno3HaBaTh paBHbIE U MOJ0OHBIE (UTYpPBI, B TOM YHCJE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpEe; HCIO0JIb30BaThb I'€OMETPUYECKHUE OTHOIIECHUS
MpU pelIeHUH 3a/la4; HaXOJUTh T€OMETPUYECKHE BEIWYHMHBI (IJIMHA,
yroj, IJiomaas, o0bEM) MpU pelmIeHWH 3amad U3 APYTHX y4eOHBIX
MPEeIMETOB U U3 pealbHON KU3HU; YMEHUE BBIYUCIATH T€OMETPUUECKUE
BEJIMYMHBI (IJIMHA, Yroj, IUIONIaib, O0BEM, IUIOIIAgh MOBEPXHOCTH),
UCIOJIBb3YSl M3Y4YEHHbIE (OPMYJIBI U METOJbl, B TOM 4YHCIE: IUIOAIb
MOBEPXHOCTU MUPAMUJIbI, TPU3MBI, KOHYCa, HWIMHAPA, IUIOWAAb chepbl;
00bEM Ky0a, IPSAMOYTOJIBHOTO Mapajulesenumesa, MUPaMHibl, MPU3MBL,
WIMHApA, KOHYyCa, IIapa; yMEHHE HaxOIUTh OTHOILIEHHE OO0BEMOB

1oI00HBIX QuUryp

12

YMeHue ONCPpUPOBATH NOHATUAMU: IPAMOYI'OJIbHAA CUCTEMA KOOpJAUHAT,
BCKTOP, KOOpAWHATBI TOYKH, KOOPAWHATBI BCKTOpP4, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpPAa Ha YHCJIO, Pas3jIOKCHHUE BCKTOpa II0 6a3I/Icy,
CKaJIIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YI'OJ MCKAY
BCKTOpPAaMHU; YMCHUC HCIIOJB30BATH BeKTOpHBIP'I n KOOp,[LPIHElTHHI’I METO
L pCHICHUSA TCeOMCTPUYUCCKHUX 3ada4 W 3a4a4d JpYrux y‘{e6HLIX

npeaAMCTOB

13

YmMmenue BBIGI/IpaTL NOAXOOAIIMHA METOh  JJIs pelmieHud 3aJaydu;
NNOHUMAHUC 3HAYUMOCTU MATCMATUKU B H3YUCHUH TMPUPOJHBIX U
O6IJ.I€CTBCHHLIX npoueccoB U HBHCHHﬁ; YMCHHEC  PpacCIlO3HAaBAaTb

OpOsABJIICHUC 3aKOHOB MAaTCMATUKHU B HUCKYCCTBC, YMCHUC IPUBOIAUTH




OpUMEPbl  MATCMATHUYCCKUX

MaTeMaTU4ECKOU HAyKH

OTKPBITUM  POCCUICKOU

u

MHUPOBOU




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

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Kon
1 Yucna v BIYKCICHUS
1.1 HarypanbHblie u nensie yncna. [Ipu3Haku AeIUMOCTH LENBIX YUCET
19 Pammonaneupie  uyuciaa. OOBIKHOBEHHBIE W JIECATUYHBIE JpOOHM, TMPOIICHTHI,
' 0eCKOHEUHBIEC IEPHUOTUIECKUE TPOOH
13 Apudmernueckuil KOpeHb HaTypaJbHOW CTeneHu. JleHcTBus ¢ apupMeTHYeCKUMHU
' KOPHSIMH HATYPAITbHOU CTETICHH
14 Crenens ¢ nensiM nokaszareneM. CTeneHb ¢ palMoHalbHBIM MoKkazareneMm. CBoMCTBa
' CTCTICHH
L5 CrHyC, KOCHHYC W TaHI'CHC 4YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie 1 HaTypaJbHBIE JOTapHPMBbI
JlefictButenbHple 4uciaa. ApudMETHYECKHE Omepalud C JACHCTBUTEIBLHBIMHU
1.7 yrcnamu. [IpubnxéHHble BBIYUCICHUS, PaBUiIa OKPYIJICHUS, IPUKUIKA U OI[CHKA
pe3ynbTaTa BIYUCICHUN
1.8 [IpeobOpazoBaHue BeIpaKeHU
1.9 KommnekcHsie yncna
2 YpaBHEHHs 1 HEPaBEHCTBA
2.1 Lenble u ApoOHO-paIIOHATbHBIEC YPABHEHHS
2.2 WppanmonansHble ypaBHEHUS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
2.4 [Toxa3zaTenbHble U JOrapuPMHUUECKIE YPaBHEHUS
2.5 Lenble u ApoGHO-paLlMOHANIbHBIE HEPABEHCTBA
2.6 HppanmonaibHble HEpaBEHCTBA
2.7 [TokazarenbHbIC U TOTapUPMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpuyeckue HepaBeHCTBA
2.9 CucremMbl 1 COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
211 Martpuna cucTeMsl TMHEHHBIX ypaBHEHUH. OnpeaenuTens MaTpULLb




QyHKIMH U TpapUKH

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

3 ¢bynkuuu. Yérneie n Heuétele Gpynkuuu. [lepuoanueckue GyHKIIHA
OOnacte ompeneneHuss W MHOXKecTBO 3HaueHWd ¢GyHkumu. Hymn ¢dysxmmm.
39 [IpoMexxyTKH  3HAKOTOCTOSHCTBA.  [IpOMEKYTKM  MOHOTOHHOCTH  (DyHKIWH.
' Makcumymbl 1 MHUHAMYMBI (GyHKOuu. Haumbousbliee u HaWMeHbIee 3HAYCHUE
(GyHKIMU Ha TPOMEKYTKE
33 Crenennas ¢GyHKUMS C HaTypaJdbHBIM W IeJbIM Moka3zareneM. EE€ cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0if creneHn
3.4 Tpuronomerpuueckue GyHKIINU, UX CBOMCTBA U IpapUKU
3.5 [TokazarenpHas 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 ApubdmMernueckas ¥ TeOMeTpuUecKas nporpeccuu. @opmyria CJI0KHBIX MPOIEHTOB
4 Hayana maTemarnueckoro ananmsa
4.1 [TpousBonas pyakuun. [Ipon3BoaHbIE 37IEMEHTAPHBIX (DYHKIIHIMA
[IpuMeHeHre TPOM3BOTHOW K HCCIEAOBaHWIO (DYHKIMH HAa MOHOTOHHOCTH U
4.2 akcTpeMyMmbl. HaxoskieHne HanOobIIero U HaUMEHBIIIETO 3HAYCHHUS (YHKIIUU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. Unrerpan
5 MHoxecTBa U JIOTHKA
5.1 MHo3xecTBO, onepanuu Haja MHOKecTBaMu. Jluarpammel Ditiepa — Bernna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 Komb6unaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTU
7.2 [IpsiMble U TUIOCKOCTH B ITPOCTPAHCTBE
7.3 MHororpaHHuKu
1.4 Tena v MOBEpXHOCTH BpalCHUS




7.5

Koopaunats! 1 BEKTOpBI




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

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






