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HOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepabHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, NPEIBABIICMBIX K
MaTeMaTH4eCcKOMy oOOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHITUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPhIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEIHLHOTO Pa3BUTHUS
JUYHOCTH 00YYarOUXCH.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHHs OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOYdYEHHS TCOMETPHHM B HANPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0ydaromuxcsi, (GOopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oOyyaroumxcs
NPAaBWIbHBIX MPEICTABIECHUNH O CYHUIHOCTH M MPOUCXOXKIACHUH T€OMETPUUYECKHUX
a0CTpakiMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTPaKeHHUs
MaTEMaTUYECKOM HAyKOW SBIEHUA W TPOLECCOB pPEAIbHOIO0 MHpPA, MECTE
r€OMETPUU B CUCTEME HAayK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYUYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TakKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust siBisieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, TaK Kak OOECIEUYMBACT BO3MOXXHOCTh H3YUCHHsI Kak
JTUCIUIUIMH €CTeCTBEHHO-HAYYHOW HAINIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorudeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU H3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJI€ pCIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M ONPOBEPraTh
TUMOTE3bl HEMOCPE/ICTBEHHO HCIOJB3YIOTCSA TMPHU PEIICHUU 3a1ad eCTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaabHOTO OBITHS, (opMma
OTPaXCHHUS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIENIHOTO IMO3HAHWS W aKTUBHOTO
npeoOpa3oBanuss  AekcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu O00BEAUHSECT pa3Hble BHUABI Y4eOHOW M TPYAOBOM JESATEIBHOCTH,



ABJIAETCS. OJAHUM W3 TMPOPECCHOHAIBHO BaXXKHBIX KAauyeCTB, MO3TOMY aKTyallbHA
3ajadya (HOpMUPOBAHUA y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KAk
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIlpaBICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE 00yuyeHus: — oOmeoOpa3oBareabHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydarommxcs  4epe3  OOecrieueHHe  BO3MOXHOCTH  MPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW JCUCTBUM,
cnenupUYHBIX T€OMETPHUH, BOBMOXHOCTH YCHEIIHOT'0 MPOJIOJKEHNs 00pa30BaHUs
[0 CTIEUUATILHOCTSIM, HE CBSA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM F€OMETPHUH.

[Iporpamma no reoMeTpur Ha 0a30BOM YpOBHE INpe/Ha3Ha4Y€Ha IS
00y4JaromuXcs CPEeTHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAYUTEIIBHBIX 3aTPYTHECHUM
Ha YpOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3zom, oOyuaromuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOUThH OOIIME MATEeMAaTHMUYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpUH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3yYUTh I'€OMETpHUIO Oosee
riy0OKo, €clii B JajbHEHIeM BO3HUKHET HEOOXOJIHMMOCTh B T'€OMETPUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JEATENHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOTrpaMMbl  OOECIIEYUBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOM

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

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M Tellax BpPAIICHUS
KaK O BOXHEHMIIMX MAaTEMaTUYECKUX MOJEIAX, O3BOJISIIOIINX OMUCHIBATH
¥ U3y4aTh pa3HbIe SBJICHUS OKPYKAIOIIET0 MUPA;

e (opmupoBaHue yMmeHHUs pacro3HaBaTh Ha YEpTEkKaX, MOJENAX H B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPaICHUS;

e OBJIQJICHHE METOJAaMHU PEIICHUS 3a]ay Ha MOCTPOEHHUS Ha U300paKeHUsIX
IPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX W TeJIaX BPAlICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJQJCHHWE  QITOPUTMAMH  DEIICHWs  OCHOBHBIX  THWUIIOB  3ajad;
dbopMupoBaHWE  yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHBIC
paccyKIeHusT B XOJAE PpEUICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
MPAKTUYECKUM COCPIKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKHUX  CIIOCOOHOCTEN
o0yyJaromuxcs, IMO3HABATEIbHOM  aKTUBHOCTH, HCCIIEIOBATEIIbCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS;



e (QopmMmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pEIEBaHTHOU
FEOMETPUM: YMEHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallusIX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpPMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO3/aBaTh T€OMETPUUECCKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT [Jis pelieHUus TPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIE PE3YIbTATHI.

OTAMYUTENBLHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCS BKJIFOUEHUE B KYpC
CTEpEOMETPUM B Hauajie €ro u3y4eHHs 3ajJay, peliaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U ONIPEACIIEHHBIM 00pa30oM OpraHU30BaHHas paboTa HaJl
HUMH, YTO CIHOCOOCTBYIOT pPAa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE WHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIEeMy U3YUEHUIO TIPeMETA.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOIY OOYy4deHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEIMETHO-
MPAKTUYECKON AesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYaluxcss B Kypce CTEpEOMETPUU TMPOBOAMTCS 3a CUET pEIIeHUs 3ajJad Ha
co3ZaHue  MPOCTPAHCTBEHHBIX O00pa3oB W  3aJjady Ha  ONEpUpPOBAHHE
IPOCTpPaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAMUTCA C OMOPOU Ha
HATJIAIHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOHOTO COAEPKaHUSI.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensiercs HE TOJbKO M0 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
0o0y4eHUs Ha YPOBHE CpeHEro 00IIero oopa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenelEHHBIM IO ToJaM OOy4eHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBJIAJICHUE T'COMETPUUYECKUMHU
MOHSATHUSMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATENbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKJIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYarONIUXCs, PaCHIUpss U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenue reomerpum oTBOAUTCA 2 4yaca B Heaelo B 10 kimacce u 2 yaca B
Henento B 11 kiacce, Bcero 3a ABa rojia 00yuyeHus - 136 yueOHbIX 4acoB.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIECTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajulejbHble W CKpeluuBarouuecss InpsMble. [lapamienbHOCTs NOpSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: NApajyIeibHbIE IIPsSMbIE B  MPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MNPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEM rapaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuieNibHbIX  miockocTed. [lpocrelimue mpocTpaHCTBEHHbIE (GUTYphl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayjiesenurne; MoCTpOeHUEe CeYSHHIA.

[TeprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
[IPOCTPAHCTBE, NPSMbBIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAUKYJSIPHOCTH IPSAMOUM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPIEHIUKYIIAPHON INIOCKOCTU. YTIbl B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM  Yrojl  JBYI'PAHHOIO  yrija.
IlepnieHaAUKYIIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IVIOCKOCTH, PACCTOSHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsATHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOTOTPAaHHMKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
[IOJIHAas ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajuleJIenunes;] U ero cporcrsa. llupammpa: n-yronpHas nupamuaa, TpaHU H
OCHOBaHHE NMHPAaMU/Ibl; OOKOBasl M MOJHAS IOBEPXHOCTh MUPaMUAbL; IPABUIIbHAS U
yCeu€HHasi MNHpaMuja. OJNEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOT'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIbHAS NMPaMHUJa; TNpPaBUIbHAs TPEYroJbHAs IUpaMuIa M IPaBUIbHBIN
TeTpa’ap; KyO. IlpencraBieHue o mNpaBWIBHBIX MHOIOTPAHHUKAX: OKTadIp,
noJieKka’ip ¥ ukocasap. CeyeHust npu3Mbl U MUPAMHUJIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPHUM B IHpaMHIAX, MapaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JOuaroHaid, YIJIbl.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSAMON MPU3MBI,
IUIOIAJAb OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTH NPABWIBHOW MUPAMUIBI,
TeopemMa o MiIomaau yceu€HHo mnupamunbl. [lonarue 006 o00bEMe. OO0BEM
MUpaMUIbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONMICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEll.

11 KJIACC

TeJia BpalueHus

Hunuuaapudeckast MMOBEPXHOCT, obOpazyrorniue UTUHIAPUIECKON
MOBEPXHOCTH, OCh UIWUJIWHIPUYECKOW TOBEpXHOCTH. [lunmwHAp: OcCHOBaHUWS U
OOKOBasi TOBEPXHOCTh, OOpa3zyromas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroIiue KOHUYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKON MOoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlInHA, 00pa3yromasi
U OCh;, IUIONAAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IUIOMAIL MOBEPXHOCTH Chephl.
Bzaumuoe pacrnonoxenue chepbl U IIIOCKOCTH; KacaTelbHas MJIOCKOCTh K cepe;
10 b cephl.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalieHuss ¢ MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK, WIH TEJO
BpalICHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM TMIMHIpA,
koHyca. O0BEM mapa u miomaas chepsl.

[lono6ubie Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXKAY TUIOMAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TElL.

Ceuenuss nwiMHApa (HapaJiieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuieTbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIHMHY), CEUCHUS
miapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha minockocTy U B mpocTpaHcTBe. C0KeHUE U BBIUUTAHUE BEKTOPOB.
YMHOXkeHHEe BEeKTOpa Ha 4yucio. Pa3noskeHune BeKTopa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MIPUMEHECHUEM TMpaBWJ JACUCTBUUA C BeKTopamu. IIpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJAMHATax. YTron Mexay Bekropamu. CkalsipHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMH U IDIOCKOCTAMH. KOOpauHATHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:knanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKAAHCKON MO3UIIUKA O0YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOI0 WiI€Ha POCCHUUCKOTO OOIIECTBA, MPEACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiecTBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM.

IlaTpuoTuyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K WCTOJIb30BAaHUIO ATUX JIOCTIKCHHH B JPYrUX HayKaX, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCUIICKOro Hapoma;
c(hOpPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, DJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTHKEHUN HAYKU U JIESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKMM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXIcHUN;
BOCIIPUMMYHBOCTBIO K MAaTEMaTHYECKUM aCIIEKTaM pa3InYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMEHHS TIPHUMEHSATH MaTeMATHYCCKUE 3HAHUS B
HMHTEpecax 370poBOro U 6e30macHoro odpasa KW3HU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHHUE, COATTAHCHPOBAHHBIM PEKUM 3aHATUHN U

OT/bIXA, peryisipHas buznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEPILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cpepam  NpodEeCCHOHATIBHOW  NIESITENbHOCTH,  CBSA3aHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIM BBHIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC ILIAHBI,



TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM0OOpa30BaHUI0 HA TIPOTSHKEHUU BCEH JKU3HH; TOTOBHOCTBIO K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MAaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbl, IOHUMAaHUEM BIUSHUS
COIMAJIEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE TPUPOTHON M COIMAIBHOMN
Cpenbl, OCO3HaHWEM TJI00ATBLHOTO XapakTepa OSKOJOTHYECKHX IMpoOJieM;
OpUEHTAaIMeld Ha TPUMCHCHHE MAaTeMAaTHYSCKMX 3HAHWHA JUIS pelIeHUs 3a1ad B
00JIaCTH  OKpY’)KAroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOYXHBIX TIOCIICJICTBUI JUIsI OKPY>KAFOIIEH CPEIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd ¥  OOINECTBEHHOW TIPAKTHUKW, TOHWMaHHUEM
MaTEMaTUYECKOW HAyKu KakK c(epbl 4YeIOBEYECKOH JeATEIBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JUISI PA3BUTHS I[MBWJIM3AIMK, OBJIAJCHUEM S3BIKOM
MaTEMaTUKA M MaTeMaTHYEeCKOW KYJBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WUHAVBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe pPe3yJabTaThl OCBOSHHUS MPOrpaMMBbl y4eOHOTO MpeaMeTa
«MaTtemaTHKa» XapaKTepU3yITCA OBJIaJICHUEM YHUBEPCAJTbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
OelicmBUAMU, YHUBEPCAIbHLIMU PecYIAMUBHbIMU OelUCEUSIMU.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmaus, obecneyusarom
Gdopmuposanue 6a308bIX KOSHUMUBHBIX NPOYECCO8 00YYAOUWUXC (0CBOeHUe
Memo008  NO3HAHUSL  OKpYXcawwe2o  Mupa,  NHpUMeHeHue  JI02UYEeCKUX,
ucce008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBble JJoruueckue 1eMcTBUS:

e BBIIBJIITH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMAaTHYECKUX
O0OBEKTOB, TOHSATHHA, OTHOIICHWH MEXIy IOHATHUAMH; (HOPMYIHpPOBATH
ompeieieHUus]  TOHSATUM; yCTaHABIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
KiIaccu(uKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
MPOBOAMMOIO aHAJIN3a;

e BOCIpMHUMATh, (QopMyIHpoBaTH W  MPEOOPa3OBBIBATH  CYXKJICHUSA:
YTBEPJUTEIbHBIE W OTPUIATENIbHBIC, €IMHUYHBIC, YaCTHBIE MU OOIIUE;
YCIIOBHBIC;

e BBUIBJITH  MaTeéMaTUYEeCKHE  3aKOHOMEPHOCTH,  B3aWUMOCBS3U U
npoTuBopeunsi B (akTax, JaHHBIX, HAOIIOACHUSIX M YTBEPKICHUSIX;



npeajiaraTb ~ KpUTEpUM IS BBISIBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e JieNaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAMBATH apryMEHTALHIO,
OPUBOJIUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CYXKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0® penieHUs yuyeOHOM 3ajauu (CpaBHUBATH HECKOJBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBbie uccienoBarTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MpoOIeMy,
yCTaHABIMBaTh HWCKOMOE MW  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATh CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCHEPUMEHT,
UCCJIEIOBAHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHUSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HPOPMYIHPOBATH 0OOOILEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
IPOBEAEHHOTO HAOJIOJEHUS, MCCIEAOBAHMs, OLEHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOLECCA, a TAKKE BBIIBUIAThH
IPEIIIONIOKEHUSA O €r0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

e BBUIBIATH JAeULUTH MHYOPMALMM, TAHHBIX, HEOOXOAMMBIX AJIi OTBETA
Ha BONPOC U IS PELICHMS 3aa4H;

e BbBIOMpaTh HMHQOPMAIMIO U3  HMCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (HOPM MPEICTABICHNUS;

e CTPYKTYypUpPOBaTh HHPOPMAIUIO, IPEACTABIATH €€ B pa3NuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
chOopMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvhvle KOMMYHUKamueHwvle  Oelicmeus, o0becneuusarom

copmMupo8aHHoCms COYyUANIbHBIX HABLIKOE 00YYAIOUWUXCA.

Oomenne:



BOCHPUHMMATh U (OpPMYyIUpOBaTh CYXKIEHUSA B COOTBETCTBHUHU C
YCIOBUSMH U LEISIMU OOILLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pPE3yJIbTaT;

B X0J1e 00CYXJAEHHS 3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYXK/1aeMON TEMBI,
npo0OJieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HALIEJICHHBIE HA MTOUCK
pElIEHNs; CONOCTABIATh CBOM CYXKIEHHUS C CYXKICHHSIMU JPYTUX
YYaCTHUKOB JMaJiora, OOHApYKMBaTh pa3ju4yve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme hopMyITHMpOBaTh PA3HOIIACHS, CBOU BO3PAKEHHUS;
OPEACTABIATh  PE3yNbTaThl  pElIEHHs  3aJauyd,  OJKCIEPHMEHTA,
UCCIIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIIJIEHUS C YYETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHun4ecTBo:

3)

NOHMMaTh W HCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYaTLHON paOOTHI MPU PEIICHUH YYCOHBIX 3aa4; MPUHUMATD I1EJTh
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ysibTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B IPYIIOBHIX (hopMax paboThl (00CYX)aeHNs, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBD» W WHBIC); BBINOJHITH CBOIO YacTb paboOTHl U
KOODJMHUPOBATh CBOW JCHCTBHS C JAPYrUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aHMO/ICHCTBUSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gdopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]jauH, BEIOMPATh CIIOCO0 pPeIIeHUs
C Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UHGOpPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEJIbHOW pedIIeKCMH Kak OCO3HAaHHS
COBEPIIAEMBbIX AECUCTBHM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMH  CaMOINPOBEPKH, CAMOKOHTPOJISI Mpoliecca |
pe3ysbTaTa peluieHus MaTeEMaTHYEeCKOM 3a1a4u;

NPEABUNIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh MPU PEUICHUH
3aJlaud, BHOCUTb KOPPEKTUBBI B JI€ATEIIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENTLCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OIICHMBAaTh COOTBETCTBHUE pE3yJbTaTa LEJIU U YCIOBUAM, OOBACHSTH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU M CJEACTBUS U3 HUX TPU PElICHUU
r€OMETPUYECKUX 3a/1au.

OnepupoBaTh MOHATUSMH: MAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W TUJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHSTUSMH: ABYTPAHHBIM YIroJl, TpaHW JBYIPAaHHOTO YIJIa,
pedpo ABYrpaHHOTO yIJjla; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHMK, BBIYKIBIA W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIbHBIM MHOTOTPAaHHHUK.

Pacno3naBaTh OCHOBHBIE BHUIbI MHOTOT'PAHHUKOB (MHpaMHaa; TpPHU3Ma,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

Knaccupunupoath ~ MHOTOTPaHHUKH, BEIOMpast OCHOBaHUS  JUIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPAaBHIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE€ U HAKJIOHHBIE MTPU3MBI, TapaslIeIIeITUIIC/Ib ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH TIPHUHITUTIEI TOCTPOSHUS CEUCHU M, UCIIOIB3YsI METO/I CIEOB.

CtpouTh CEUeHHS MHOTOI'PAHHUKOB METOJOM  CIICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (DHUTYpP: BHI
CBEpXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HaX0XkKJACHUE TE€OMETPUUYCCKUX BEIMYUH 10 00pa3laM Wiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MpPH PELICHUHU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIYUCICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JO TMPsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAXOXKACHHUE TEOMETPHUUECKUX BEJIUUYHH IO 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PElICHUHU
CTAHIAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIUBAIOIUMHUCS TMPSIMBIMHA, MEXKIY TNPAMOM H IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsats 00BEMBI U TUIOMIAA TOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ MNOpUMEHEHuEeM (OopMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX MHOTOT PAHHUKOB.

OnepupoBaTh TNOHATHUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypaxX, MPEACTaBICHHYIO Ha 4YepTexax U
PUCYHKaX.

[IpumensTs reoMerpuueckue ¢GakThl ISl PEIICHUS CTEPEOMETPUUYECKHUX
3a71a4, MPEANoIaralMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUSI IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensATh  mpOCTEWIIME MPOTPAMMHBIE CPEACTBA UM DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aaY.

[IpuBOIUTE TpPUMEPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TMPUMEHSATh HW3YYEHHBIE IIOHATUS B IMPOLIECCE TOUCKA PEUICHUS
MaTeMaTH4YeCKu CPOPMYIUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEalbHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TEOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBSI3aHHbBIE C HAXOKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs] MOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON ~ MOBEPXHOCTH;,  LMJIWHAP,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkas MOBEPXHOCTb.

Pacno3naBath Tena BpameHus (WIMHIP, KOHYC, chepa U map).

OOBICHATH CLIOCOOBI MOYYCHHS TEJl BpAICHUSI.

KnaccudummpoBats B3auMHOE pacroioxkeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOI, OCHOBaHUE LIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Boluncnate 00BEMBI M IUIOMIAAM  TMOBEPXHOCTEH  Ted  BpalleHus,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIH B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEIO
BpalICHUS.

BbluncnsaTh COOTHOIIEHUS MEXAY IIIOMIAJIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEll.



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

BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
dburyp: Buj cBepxy, COOKY, CHU3Y; CTPOUTh CEUCHUS TEJ BpaIllCHUSI.

N3Bnekarh, HHTEpHNpPETUPOBATH U MPeoOpa3oBBIBaTH HWHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINONHATE JEUCTBHUSL CIOXKEHUS BEKTOPOB, BBIYUTAHUSI BEKTOPOB W
YMHOEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATH, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[TpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSIMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOpPa, YIroJl MEXKIY
BEKTOpPaMHM, CKAISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIIPHOE TMPOU3BEICHUE, paCKIaAblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensTe reomeTpuueckue (aKThl NI PEIICHUS CTEPEOMETPUYECKUX
3a/1a4, TPEANOJIaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3a/1aHbI B IBHOH (hopme.

Pemate mpocreiilne reoMeTpuyYecKHe 3aaud Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAX0XJICHHE T€OMETPUYECKUX BEJIMYMH 10 00pa3liaM WM aIrTOpUTMaM, IPUMEHSIS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUYECKUX 3a/1a4.

[IpumeHaTr mpocTedive NPOTPaMMHBIE  CpPEICTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4.

[IprBOAUTE TPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MONy4YEHHBIE 3HAHUS Ha IPAKTUKE: AHAJIU3UPOBATH DPEaAJIbHbBIC
CUTyallUM W IPUMEHSATh HW3YYCHHBIE TMOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTu4eckd CHOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh pPEaTbHBIC
CUTyallUM Ha $S3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIU C
WCITOJIb30BAaHUEM TE€OMETPUIECCKUX TTOHITHH U TEOPEM, anmapara anreOpsl; penaTh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYKH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
1 Brenenue B crepeoMeTpuio 10 0 0 bubmorexa HOK
https://m.edsoo.ru/1c209e37
) [Ipsimble ¥ IIIOCKOCTH B MPOCTPAHCTBE. > 1 0 bubmuorexa [JOK
[TapamiensHOCTE IPAMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NPSAMBIX U 12 0 0 bubnuoreka [JOK
IUTOCKOCTEMN https://m.edsoo.ru/1c209e37
4 VYTl MKy NPAMBIMU U TIIOCKOCTSIMU 10 1 0 buomorexa OK
https://m.edsoo.ru/1c209e37
5 MHororpaHHuKH 11 1 0 bubmorexa OK
https://m.edsoo.ru/1c209e37
6 OO6BbEMBI MHOTOIPAHHUKOB 9 1 0 bubmmorexa [OK
https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeueHHUs], pACCTOSIHUA U YTJIbI 4 1 0 bubmorexa HOK
https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
bubmmoreka [IOK
1 T 17 1 0
eI Bpatleri https://m.edsoo.ru/1¢209e37
" bubnuoreka [JOK
2 13 1 0
OObEub e https://m.edsoo.ru/1¢209e37
bu6moreka [IOK
1 1
3 BexTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE 8 0 hitps://m.edsoo.ru/1c209¢37
4 [ToBTOpEeHue, 0600IICHNE, 20 1 0 bu6moreka [IOK
cUCcTeMaTu3alys 3HaHUH https://m.edsoo.ru/1¢209e37
OBILIEE KOJIMYECTBO YACOB I1O I[TPOIT'PAMME 68 4 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero HU3yUyeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
OcCHOBHBIE TIOHATHS CTEPEOMETPHUU:
TOYKA, IpsiMasi, TUIOCKOCTb,
npocTtpaHcTBo. [IpaBuna
1 N300paKEHNA HAa PUCYHKAX: 1 0 0 bubmmorexa [OK
P preyr . 02.09.2025 | https://m.edsoo.ru/aecc77cd
M300pakeHUS TIIIOCKOCTEH,
MapajuieTbHbIX MPSMBIX (OTPE3KOB),
CEpeMHBI OTPe3Ka
[TonsTusa: nepecekaronmecs
2 IUIOCKOCTH, TIEPECEKAIOIINECS 1 0 0 bubmorexa OK
> 1P - 05.09.2025 | https://m.edsoo.ru/2d8a9¢99
MpsiMast ¥ TNIOCKOCTh
[TonsaTHs: mepecekaronecs
3 IJIOCKOCTH, IIEPECEKAIOIINECS 1 0 0 Eubmorexa HOK
> 1P m 09.09.2025 |  hitps://m.cdsoo.ru/db685¢73
npsiMast ¥ IIIOCKOCTh
3HaKOMCTBO C MHOTOTpaHHHKAMH,

4 n300pakeHUEe MHOTOTPaHHHUKOB Ha | 0 0 bu6mmoreka [JOK
PUCYHKaX, Ha IPOEKIIMOHHBIX 12.09.2025 | https://m.edsoo.ru/a63959ed
yepTekax
HavanbsHbie cBenenus o kyoe u

5 OUpaMUIe, UX Pa3BEPTKH U MOJEITH 1 0 0 bubmnorexa [IOK

p e p p ACIH. 16.09.2025 | https://m.edsoo.ru/b30dff38
CeueHnsi MHOTOTPAaHHUKOB

6 HavaneHbie cBenenus o kyoe u 1 0 0 bubnnorexa [IOK

https://m.edsoo.ru/3d8ffd32




IIApaMHU/JIE, UX Pa3BEPTKU U MOJIEIIH.
CeueHust MHOTOIPAaHHUKOB

19.09.2025

TTonsaTue 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPCOMETPHU:

bubmmoreka [{OK

! AKCMOMBI CTEPEOMETPUU U CIAEACTBUS 23.09.2025 | https://m.edsoo.ru/OccSc4fe
13 HUX
[Tonsatue 06 akcCHOMaTHYECKOM

2 MMOCTPOEHUH CTEPEOMETPHH: bubnuoreka [JOK
aKCHOMBI CTEPEOMETPUH U CIIECACTBUS 26.09.2025 | https://m.edsoo.ru/239c8cb4
W3 HUX
[Tonsatue 06 akCHOMATHYECKOM

9 MOCTPOEHUH CTEPEOMETPHH: bubmuorexa [JOK
AKCHOMBI CTEPEOMETPHUU U CIIEICTBUS 30.09.2025 | https://m.edsoo.ru/65¢6b106
13 HUX
[TonsiTHe 06 aKCHOMaTHYECKOM

10 MOCTPOEHUH CTEPEOMETPUH: bubnuoreka [IOK
AKCMOMBI CTEPEOMETPHUU U CIAEACTBUS 03.10.2025 | https://m.edsoo.ru/258fc245
13 HUX
B3aumHoe pacnosioxeHue npsmbix B

1 MPOCTPAHCTBE: MEPECEKAIOIINECS, bubnuoreka [JOK
MapaJiyIebHbIC U CKPEIIUBAOIIUECS 07.10.2025 | https://m.edsoo.ru/1a2520f6
MpsIMbIE
[TapaniensHOCTh NPSMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE:

12 napajieabHble MPSIMbIC B bubmmorexa [TOK

. 10.10.2025 | https://m.edsoo.ru/93ad36b3

MPOCTPAHCTBE; NAPAJIEIIBHOCTD TPEX
MIPSIMBIX

13 [TapannenbHOCTb NPSAMBIX U bubnuoreka [IOK
IIJIOCKOCTEHN B IIPOCTPAHCTBE: 14.10.2025 | https://m.edsoo.ru/eeld19b9




[TapamiensHOCTE IPAMON U

IIJIOCKOCTH
14 VYriael ¢ cCOHanpaBJIeHHBIMU bubnuorexa [JOK
CTOpOHAMHU 17.10.2025 | https://m.edsoo.ru/9f4071b9
15 Yron mexay npsMbIMU B bubnuorexa [JOK
MIPOCTPAHCTBE 21.10.2025 | https://m.edsoo.ru/fe733862
16 Yron mexay npsMbIMU B bubnuoreka [JOK
MIPOCTPAHCTBE 24.10.2025 | https://m.edsoo.ru/2935a9a0
17 [TapamienpHOCTB IIJIOCKOCTEM: bubnnorexa [JOK
NapajuieIbHbIE TUIOCKOCTH 07.11.2025 | https://m.edsoo.ru/2e18{255
13 CBolicTBa napauieIbHbIX bubmuorexa [JOK
IUTOCKOCTEMN 11.11.2025 | https://m.edsoo.ru/e504d656
[IpocTeiimme mpocTpaHCTBEHHBIE
19 (burypsl Ha IIOCKOCTHU: TETPAdP, bubamorera LOK
14.11.2025 | https://m.edsoo.ru/4a28dc02
Ky0, mapassieenurne/
. bu6mmoreka [IOK
20 Hoepoere ceserit 18.11.2025 | https://m.edsoo.ru/1d434d0f
. bu6mmoreka [JOK
21 Hoctpoerne ceuernmit 21.11.2025 | https://m.edsoo.ru/ec26fe5d
KounTponbHas pabora no teme
2 "[IpsiMbIe ¥ TIJIOCKOCTH B bubnunoreka [JOK
npocrtpanctse. [lapannenbHOCTh 25.11.2025 | https://m.edsoo.ru/9a0a9%56
MPSAMBIX U IIOCKOCTEH"
[lepnieHIUKyNIAPHOCTD MPSMOM U
23 HH(I))CKO(;Z”[I“HZ}:Ie;HeHHHKyJP;HpHBIe bubmorexa OK
28.11.2025 | https://m.edsoo.ru/b19f6a5d
IpsIMbIE B IPOCTPAHCTBE
24 [Ipsimble napasienbHble U bubnuoreka [IOK
MEPIEHIUKYIISPHBIE K IUNIOCKOCTU 02.12.2025 | https://m.edsoo.ru/0ac11c95




)5 [Ipsimble napaiiienbHble U bubmmoreka [IOK
NEPIEHIUKYIIPHBIE K IIJIOCKOCTU 05.12.2025 | https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepnesauKyIspHOCTH bubnuorexa [JOK
MPSIMOM M TUIOCKOCTH 09.12.2025 | https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepnesauKyIspHOCTH bubnuorexa [JOK
MPSIMOM M TUIOCKOCTH 12.12.2025 | https://m.edsoo0.ru/79165d15
)3 Teopema o npsmoit bubnnorexa [JOK
MEPIEeHIUKYJIIPHOM MIIOCKOCTH 16.12.2025 | https://m.edsoo.ru/635¢5087
79 Teopema o npsmoit bubnnorexa [JOK
MEePIEHIUKYISIPHON INTIOCKOCTH 19.12.2025 | https://m.edsoo.ru/bd3745{8
30 Teopema o npsimoit bubnuoreka [IOK
MEePIEHIUKYISIPHON INTIOCKOCTH 23.12.2025 | https://m.edsoo.ru/7d18834b
[eprieHAUKYISAp ¥ HAKIIOHHBIE!
31 acpcmﬂineym "P;O‘IKI/I 0 IJIOCKOCTH bubmmorexa LOK
p fl ’ 26.12.2025 | https://m.edsoo.ru/33c477d3
paccTostHMEe OT IPAMOMN JI0 TIIOCKOCTH
[leprienAnKysp ¥ HAKIOHHBIE!
32 acpcmﬂineym "P;O‘IKI/I 0 IIJIOCKOCTH Bubnmorexa [IOK
P f[ ’ 30.12.2025 | https://m.edsoo.ru/66fefadd
paccTosiHie OT IPSAMOM JI0 INIOCKOCTH
[leprienAnKysAp U HAKIOHHbIE!
33 a(iTOSIiI/IGYOT IT)OIIKI/I 0 IUIOCKOCTH Bubmrorexa LIOK
p f[ ’ 13.01.2026 | https://m.edsoo.ru/aSb7b8e3
paccTosiHMe OT IPSAMOM JI0 TNIOCKOCTH
[leprieHAMKYSAp U HAKIOHHBIE!
34 a(i:TosfmeYOT ”P;O‘{KI/I 0 IUIOCKOCTH Bubmmorexa LIOK
P f[ ’ 16.01.2026 | https://m.edsoo.ru/dbee22bc
paccTosiHMe OT IPSAMOM JI0 TNIOCKOCTH
35 VYTbl B IPOCTPAHCTBE: YTOJ MEXIY bubnunoreka [JOK
MIPSIMOM U TIJIOCKOCTBIO 20.01.2026 | https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIN yroJ, JUHEHHBIN Yrog bubnuoreka [IOK
JBYTPAHHOIO yria 23.01.2026 | https://m.edsoo.ru/5fa0b3ce




JIBYrpaHHBIN yroJi, TMHEHHBIN yroj

bubmuoreka [JOK

37
JBYTPAHHOIO yIJla 27.01.2026 | https://m.edsoo.ru/c7c777ed
[lepneHUKYISIPHOCTD INIOCKOCTEN:
38 MPU3HAK NEPIECHIUKYIISIPHOCTH 1B bubnmorexa LOK
P Vp AHEYTD ABYX 30.01.2026 | https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEHN
[lepneHMKYISIPHOCTD INIOCKOCTEH:
39 MIPU3HAK NEPIECHINKYIISIPHOCTH 1B bubmmorexa LHOK
p Up FHIYIAD ABYx 03.02.2026 | https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEH
[lepneHMKYISIPHOCTD INIOCKOCTEN:
40 IPU3HAK IIEPIEHANKYISIPHOCTH 1B bubmmorexa LHOK
p up FHEYIAD BYX 06.02.2026 | https://m.edsoo.ru/ba75dc57
IUIOCKOCTEH
41 TeopeMma o0 TpEX NEPHIEHAUKYIIIPAX bubmmorexa [OK
p p PHCHMIKY AP 10.02.2026 | https://m.edsoo.ru/e4972cdc
42 TeopeMa o0 TpPEX NMepHEeHINKYIIIpPaX bubmmorexa IOK
P p PHCHMIKYIAD 13.02.2026 | https://m.edsoo.ru/52188a7d
43 TeopeMa o0 TPEX MepHEeHINKYIIIPaAX bubmmorexa ITOK
P PEX TICPHEHAIYIAD 17.02.2026 | htps://m.edsoo.ru/9f246736
KontponpHas paboTa o remam
"TlepneHAUKYIAPHOCTD TPSAMBIX U bubnuoreka [JOK
44 N
mwiockocTe" u "Yriael Mexay 20.02.2026 | https://m.edsoo.ru/5b971ef3
MPSAMBIMU U TJIOCKOCTSAMU"
[ToHnsaTHEe MHOTOTpaHHUKA, OCHOBHBIC
3JIEMEHThI MHOTOTPaHHHUKA,
45 BBINYKIIbIE U HEBBIITYKIIBIE bubmorexa LOK
yi yKH 24.02.2026 | https://m.edsoo.ru/2d24e873
MHOTOTPAaHHUKU; Pa3BEPTKA
MHOTOTpaHHUKa
46 IIpu3ma: n-yrosibHas npu3Mma; rpaHu bubnuoreka [IOK
Y OCHOBAHUSA IIPU3MBI; IIpsMas U 27.02.2026 | https://m.edsoo.ru/b4ad63ad




HAKJIOHHAs MPHU3MBbI; O0KOBas U
II0JIHAs! IOBEPXHOCTD IIPU3MBI

[Tapamrenenunen, IpsIMOYTOJIbHBIN

bubmmoreka [{OK

47 rapajuieJICuIe]] U €ro CBONCTBa 03.03.2026 | https://m.edsoo.ru/8a7be683
[Mupamuna: n-yrojibHasi IMpaMuaa,
TpaHu U OCHOBAHUE MMUPAMU/IBI,
48 OOKOBas U MOJIHAS TOBEPXHOCTh brbmmorexa [TOK
. 06.03.2026 | https://m.edsoo.ru/fblcdOa5
MTAPaMUJIbI; TIPABUIIbHAS M YCCUEHHAS
nupamMua
[TpaBuiTbHBIE MHOTOTPAHHUKH:
TTOHSATHE MPABUILHOTO

49 MHOT'OTPaHHUKA; PAaBUJIbHAS IpHU3Ma bubnuoreka [IOK
Y MIpaBUJIbHAS MHPAMHUJIA; 10.03.2026 | https://m.edsoo.ru/074c8865
MpaBWJIbHASI TPEYTOJIbHAS MHpaMUaa
Y IPaBWIBHBINA TETpasp; Kyo
[IpencraBienue o MpaBUIBHBIX

50 MHOTOTpaHHUKAX: OKTadp, bubmorexa OK

13.03.2026 | https://m.edsoo.ru/a0fdd5bf
JOJIeKadAp U UKOCAdIP.
CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIIBHO TOYKH,

51 MPAMOM, TIIOCKOCTH. DJIEMEHTBI bubnuoreka [JOK
CHUMMETPHUHU B MUpaMUIax, 17.03.2026 | https://m.edsoo.ru/b9e777d9
napajuieNienuneax, NpaBuiIbHbIX
MHOTOTPaHHUKAX
Brruncnenue >eMeHTOB

52 MHOTOTPaHHUKOB: p&€Opa, AMaroHau, bubmmorexa [TOK

20.03.2026 | https://m.edsoo.ru/6cdbecef
yTIIBI

53 [Tnomanas 60KOBOI MOBEPXHOCTH H bu6mmoreka [JOK
IOJIHOM NTOBEPXHOCTHU MPAMOU 24.03.2026 | https://m.edsoo.ru/37d84157




MPU3MBI, TUIOLIA/Ib OCHOBAHUH,

TeopemMa 0 OOKOBOM MOBEPXHOCTH

MIPSIMOM IIPU3MBI

[Tnomans OOKOBOM MOBEPXHOCTH U

IIOBEPXHOCTH ITPABUIIBHON

54 MUPAMUBL, TEOPEMA O IUIOIIAAN bubmorexa HOK
P jl > Teop HI 8 . 27.03.2026 | https://m.edsoo.ru/5603e30b
OOKOBOM MOBEPXHOCTH YCEUEHHOMN
MTUPaMUIBI
55 KonTponsHas pabora no teme bubnnorexa [JOK
"MHororpaHHuku" 07.04.2026 | https://m.edsoo.ru/a95f5c04
N bubnuorexa [JOK
II
56 onAHe 00 00kEMe 10.04.2026 |  https://m.edsoo.ru/7ad0020b
i bubmuorexa [JOK
37 OOBEM mHpanieT 14.04.2026 | https://m.edsoo.ru/235171b3
N bu6mmoreka [IOK
58 OOBEM mHpavi T 17.04.2026 | https://m.edsoo.ru/f47dfefd
N bu6mmoreka [IOK
5 06
? PEM TTHpaMUAK 21.04.2026 | https://m.edsoo.ru/79¢10312
N bu6mmoreka [JOK
60 06
PEM TTHpaMuAK 24.04.2026 | https://m.edsoo.ru/2faadc3f
N bubnuoreka [JOK
61 0
OOBEM HIpHIMEL 28.04.2026 | https://m.edso0o0.ru/79853608
N bubmuoreka [JOK
62 0
OOBEM NpH3MEI 05.05.2026 | https://m.edsoo.ru/1e053890
N bubnmuoreka [JOK
63 OObEM pHsMEI 08.05.2026 | https://m.edsoo.ru/482d3f51
64 KonTtposnpHas paboTa o teme bubnuoreka [IOK
"O06BbEMBI MHOTOTPAaHHUKOB" 12.05.2026 | https://m.edsoo.ru/28a6573c




65

[ToBTOpenue, o6o0IIEeHNE
CUCTEMaTU3als 3HaHU.
[TocTpoenune ceueHuii B
MHOTOTpaHHUKE

15.05.2026

bubmuoreka [JOK
https://m.edsoo.ru/098bedad

66

[ToBTOpenue, 06o0mIeHNE
cUCTEMaTU3alus 3HAHUMN.
Brruncnenue paccTossHUN: MEXy
JIBYMS TOYKaMH, OT TOYKHU 10
MPSAMOi, OT TOYKH JI0 TNTIOCKOCTH,
MEKy CKpEIUBAKOIIUMUCS
MPSIMBIMU

19.05.2026

bubmmoreka [IOK
https://m.edsoo.ru/f7792ba9

67

Wrorosas koHTposbHas paboTa

22.05.2026

bu6moreka [IOK
https://m.edsoo.ru/b9146bc0

68

[ToBTOpEeHME, 0600IIEHNE
cUCcTeMAaTu3alysI 3HaHUH.
Brruucienue yrios: Mexay
CKPENIUBAIOIINMHUCS TPSIMBIMH,
MEXTy MPSMOU U TIJIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YIJIOB MEXKIY
IUIOCKOCTSIMH

26.05.2026

bu6mmoreka [IOK
https://m.edsoo.ru/56765e8b

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
ara undposbie
Ne i/ Tema ypoka Konrpoasubie | IlpakTuuyeckue A op
Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
B3anmuoe pacnoniosxxenue cepsl 1 Bu6 OK

nonrorexa

1 IUIOCKOCTH; KacaTeJibHas IJIOCKOCTh 1 0 0 2.09.25 1

https://m.edsoo.ru/bed12a43
K cdepe; miomanb cepol
Cdepa m mrap: neHTp, paanyc,
dep P- JIGHIP, Paaty Bu6mnorexa 1[OK
2 JUaMeTp; MU0 b TOBEPXHOCTH 1 0 0 5.09.25
https://m.edsoo.ru/0341bc2b
cepbl
Cdepa u map: 1ieHTp, paanyc,

3 JIMaMEeTp; MIIOIIAIb TOBEPXHOCTH 1 0 0 9.09.25
chepsl
H3o00paxxenue cdepsl, miapa Ha bubmnorexka IJOK

4 P epe, w1ap 1 0 0 12.09.25 nomoteka 11
mwiockoctu. CeueHus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapudeckas MoBEpXHOCTD,

5 00pa3yromue MUJIHHIPUICCKOM | 0 0 16.09.25 bubnuoreka [JOK
MOBEPXHOCTH, OCh LMINHIPUIECKOMN o https://m.eds00.ru/6054b8c1
MMOBEPXHOCTHU
Hunuaap: ocHoBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3ymoIias 1 och;

6 P PasyIoma | 1 0 0 19.09.25
1031 OOKOBOW U TIOJTHOM
MMOBEPXHOCTHU

WJIMHJIP: OCHOBAHUS M OOKOBast
H P bu6mmoreka [JOK
7 MOBEPXHOCTh, 00pa3ymoIias 1 och; 1 0 0 23.09.25
. . https://m.edsoo.ru/188{6216
101131 OOKOBOW U TIOJTHOM




MMOBEPXHOCTH

N3o0pakenue nmimMHapa Ha
iockoctu. Pa3BépTka mumuHpa.
Ceuenus nuinHpa (MI0CKOCTHIO,
MapaieIbHON WU
MEPIEHIUKYJIIPHOM OCH LIMINHAPA)

26.09.25

bubmmoreka [{OK
https://m.edsoo.ru/016e25eb

Konnueckas moBEpXHOCTB,
00pazyrolre KOHMIEeCKOM
IIOBEPXHOCTH, OCh Y BEPIINHA
KOHMYECKOW MMOBEPXHOCTH

30.09.25

10

Konnueckas moBEpXHOCTB,
00pazyromne KOHNIEeCKOM
MMOBEPXHOCTHU, OCh U BEPILIMHA
KOHUYECKOM MOBEPXHOCTH

3.10.25

bu6mmoreka [IOK
https://m.edsoo.ru/c94ba09b

11

Konyc: ocHOBaHMe 1 BepIIUHA,
00pa3zyromas 1 0Ch; IJIOIMIA b
OOKOBO M MOJHOM MOBEPXHOCTH

7.10.25

bu6mmoreka [IOK
https://m.edsoo.ru/897dd3b2

12

Konyc: ocHOBaHMe U BepIlIKHA,
oOpa3yrolias 1 0Cb; IJIOAAb
OOKOBO M MOJHOM MOBEPXHOCTH

10.10.25

13

VYceu€HHbIN KOHYC: 00pa3yromme u
BBICOTA; OCHOBAaHUA U OOKOBast
MMOBEPXHOCTh

14.10.25

bubnuoreka [JOK
https://m.edsoo.ru/1468bab3

14

I/I306pa)KeHI/IC KOHYCa Ha INIOCKOCTH.

Pa3Béprka koHyca. CeueHus KoHyca
(TII0CKOCTBIO, MapasIeIbHON
OCHOBAHMUIO, U IJIOCKOCTHIO,
MPOXOASIIEH Yepe3 BEpIINHY)

17.10.25

bu6mmoreka [JOK
https://m.edsoo.ru/Obdel be8




KonTtponeHas padota. Tena

bubmuoreka [JOK

15 21.10.25
BpallleHusA https://m.edsoo.ru/3cef10eS
MHororpaHHuK, OIMCaHHBIN OKOJIO
16 cdepsl; cdepa, BIUcaHHAS B 24.10.25 bubnmoreka [JOK
MHOTOTPAHHUK WM B TEJIO o https://m.edsoo.ru/0b136158
BpaIICHUS
KomOuHamus Ten BpamieHus u
17 B patl 7.11.25
MHOTOTPaHHUKOB
13 [Torstue 06 006BéMe. OCHOBHBIC 111125 bubmmoreka [{OK
CBOMCTBA 0OBEMOB TeI o https://m.edso0.ru/26a03fb7
[Tonsatue 06 066EMe. OCHOBHBIE
19 . ) 14.11.25
CBOMCTBAa 0OBEMOB Tl
[Tonsarue 06 06pEMe. OCHOBHBIE
20 . . 18.11.25
CBOMCTBAa 0OBEMOB Tl
" bubmuorexa [JOK
21 O06bEM IUIMHAPA, KOHYCa 21.11.25 1
https://m.edsoo.ru/5513d87b
22 O06bEM TIUIMHAPA, KOHYCa 25.11.25
23 O06BEM IIUIMHAPA, KOHYCa 28.11.25
N bubnuoreka [JOK
24 O06bEM 1Iapa 1 wiomaas chepsl 2.12.25 1
https://m.edsoo.ru/d189bde2
25 O6bEM 1mapa u mIomaas cepsl 5.12.25
26 O6bEM 1mapa u mIomaas cepsl 9.12.25
[TonoOHbIE TENa B MPOCTPAHCTBE.
7 CooTHOIIEHUS MEXTY IJIOIAIMU 12.12.25 bubmuoreka [JOK
MOBEPXHOCTEMN, 00BEMaMH MO J0OHBIX o https://m.edsoo.ru/810cf1eb
Te
[TonoOHbIE TENa B MPOCTPAHCTBE.
28 8 poctp 16.12.25

CooTHOIICHUS MCXKAY IIoIaasaMu




MMOBEPXHOCTEH, 00BEMAMU 1TOA00HBIX
Tel

[TogoGHBIE TelIa B TPOCTPAHCTBE.
CooTHOLIEHUS MCXKAY IJIo1agsaMu

29 y . 19.12.25
MMOBEPXHOCTEH, 00BEMAMHU MO0 0HBIX
TeN
KonTponsHas paborta o teme bubnnorexa [JOK
30 . . 23.12.25
OO0bembI TEN https://m.edsoo.ru/4a33a8ab
BexTop Ha miockocTy U B bubnnorexa [JOK
31 P 26.12.25 nomHoteta 11
IIPOCTPAHCTBE https://m.edsoo.ru/Scaefclb
bubnuoreka [IOK
32 CrnoxeHue ¥ BBIYUTaHHE BEKTOPOB 30.12.25 nomoreka I
https://m.edsoo.ru/23f4f089
33 CriokeHue U BBIYUTaHHUE BEKTOPOB 13.01.26
34 YMHOKEHHE BEKTOpa Ha YUCIIO 16.01.26
35 YMHOXEHHE BEKTOpa Ha YUCIIO 20.01.26
Paznoxenue BekTopa 1o Tpém
bu6mmoreka [IOK
36 HEKOMIUIaHAPHBIM BEKTOPaM. 23.01.26
https://m.edsoo.ru/a28fd74e
[IpaBusno napannenenunena
Pasznoxenue BexkTopa 1o Tpém
37 HEKOMILUTAHAPHBIM BEKTOPAM. 27.01.26
[IpaBusno napannenenunena
Pewrenue 3aaau, cBA3aHHBIX C
. . bubnuoreka [JOK
38 OPUMEHEHUEM IIPaBUJI AEUCTBUU C 30.01.26
https://m.edsoo.ru/5a827900
BEKTOpamMH
Pemrenue 3aaau, cBA3aHHBIX C
39 IIPUMEHEHHUEM MPABUII JEUCTBUN C 3.02.06
BEKTOpaMH
40 KoopanHaTHO-BEKTOPHBIN METO] 6.02.26 bubnunoreka [JOK




IIpU PELIEHUH FEOMETPUYECKUX
3a1a4

https://m.edsoo.ru/d3alfe30

41

KoopanHaTHO-BEKTOPHBIN METO
IIpU PELIEHUH F€OMETPUYECKUX
3a1a4

10.02.26

42

[IpssMoyronpHas cucTeMa KOOpAUHAT
B npocTtpancTse. KoopauHaTsel
BekTopa. [Ipocrelimue 3agaun B
KOOpAMHATAX

13.02.26

bubmmoreka [{OK
https://m.edso0o0.ru/48db7058

43

[IpssMoyronpHas cucteMa KOOpAUHAT
B npocTtpancTee. KoopauHaTel
BekTopa. [Ipocrelimue 3agaun B
KOOpAMHATAX

17.02.26

44

Yron mexay Bekropamu. CKasipHOE
MIPOU3BEICHUE BEKTOPOB

20.02.26

bu6mmoreka [IOK
https://m.edsoo.ru/725effc4

45

Yron mexay Bekropamu. CKasipHOE
MIPOU3BEICHNE BEKTOPOB

24.02.26

46

Brruncnenue yrioB Mexy
MPSIMBIMU U TUIOCKOCTSIMU

27.02.26

bu6mmoreka [JOK
https://m.edsoo.ru/8efbe78e

47

Brruncnenue yrioB Mexy
MPSIMBIMU U TUIOCKOCTSIMH

3.03.26

48

KouTtponbHas pabora no teme
"BekTopbl U KOOPJIMHATHI B
npocrpasnctae"

6.03.26

bubmuoreka [JOK
https://m.edsoo.ru/77c22fc5

49

[ToBTOpEHue, 06001EeHNE U
cucreMaru3anys 3HaHuil. OCHOBHBIE
¢burypsl, (akThl, TEOPEMBI Kypca
TUTaHUMETPUHT

10.03.26

bu6mmoreka [JOK
https://m.edsoo.ru/1780bas5d




50

[ToBTOpEHue, 0600IICHNE U
cucremaTu3anus 3HaHuii. OCHOBHBIE
¢burypsl, (hakThl, TEOPEMBI Kypca
TUIAHUMETPUHU

13.03.26

bubmuoreka [JOK
https://m.edsoo.ru/078cd184

51

[ToBTOpEHue, 06001ICHNE 1
cUCTEMAaTH3alA 3HAaHUN. 3amaun
TUTAHUMETPUH ¥ METOJIBI X PEIICHUS

17.03.26

bubmmoreka [{OK
https://m.edsoo.ru/7491efe0

52

[ToBTOpEeHue, 0600IICHNE U
cHCTeMaTH3alMs 3HaHul. 3a1a4un
TUIAHUMETPUHU ¥ METOJIbI HX PEIICHHS

20.03.26

bubmmoreka [{OK
https://m.edsoo.ru/4dffda97

53

[ToBTOpEeHUE, 0600IICHNE 1
cucteMmaru3anusa 3HaHni. OCHOBHBIE
¢burypsl, GhakThl, TEOPEMBI Kypca
CTEPEOMETPUH

24.03.26

bu6mmoreka [IOK
https://m.edsoo.ru/74b2ad91

54

[ToBTOpEeHuUEe, 0600IICHNE 1
cucreMarusanus 3Haguii. OCHOBHELIE
¢urypsl, GhakTel, TEOPEMBI Kypca
CTEPEOMETPUHU

27.03.26

55

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anus 3HaHui. OCHOBHEIC
¢urypsl, GhakTel, TEOPEMBI Kypca
CTEPEOMETPUH

7.04.26

56

[ToBTOpEeHUE, 0000IICHNE 1
cucteMmarusanus 3HaHuii. OCHOBHbIE
¢burypsl, GhakThl, TCOPEMBI Kypca
CTepeOMETPUU

10.04.26

57

[ToBTOpEHue, 06001mEeHNe U
cucreMaru3anus 3HaHuil. OCHOBHBIE
¢burypsl, hakThl, TEOPEMBI Kypca

14.04.26




CTepPeOMETPUH

58

[ToBTOpEHUe, 0600IICHNE U
cucremaru3anus 3HaHui. OCHOBHBIE
¢burypsl, (hakThl, TEOPEMBI Kypca
CTepeOMeTpUHn

17.04.26

59

[ToBTOpEHue, 0600IICHNE 1
cucremMaTn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, GakThl, TEOPEMBI Kypca
CTepeOMeTpUHr

21.04.26

60

[ToBTOpEeHUE, 0600IICHNE 1
cuctemaru3anusa 3HaHni. OCHOBHBIE
¢burypsl, GhakThl, TEOPEMBI Kypca
CTEPEOMETPUU

24.04.26

61

[ToBTOpEeHue, 0600IICHNE 1
cucreMarusanus 3Hanuii. OCHOBHELIE
¢urypsl, GhakTel, TCOPEMBI Kypca
CTEPEOMETPUHU

28.04.26

62

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anus 3HaHui. OCHOBHEBIC
¢urypsl, GhakTel, TEOPEMBI Kypca
CTEPEOMETPUHU

5.05.26

63

[ToBTOpEeHUE, 0000IICHNE 1
CHCTEMAaTU3aLs 3HAHUI

8.05.26

bubnuoreka [JOK
https://m.edsoo.ru/ec24dfc2

64

[ToBTOpEeHUE, 0000IICHNE 1
CHCTEMAaTH3aIUs 3HAHUH

12.05.26

bubmuoreka [JOK
https://m.edsoo.ru/f465d10e

65

Hroropas KOHTPOJIbHasA pa60Ta

15.05.26

66

[ToBTOpEHue, 06001EeHNE U
cucTeMaTH3allHsI 3HAHUH

19.05.26




[ToBTOpEHue, 0600IICHNE U
67 . 1 22.05.26
cucreMatui3anus 3HaHUUu
IToBTOpenue, 0600611
68 TOpeHH B HI:IeH 1 26.05.26
cucreMarui3anus 3HaHUUu
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMBbI Cpe/iHero o01ero 00pa3oBaHus
pe3yabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHIATHAMU: TOUKA, MPAMAsi, IIIOCKOCTh
- [IpuMeHsITh aKCHOMBI CTEPEOMETPUU U CIEACTBUS W3 HUX MPH PEIICHUU
' reOMETPUUECKUX 3a7a4
73 OnepupoBaTh TOHATHSMU: MMAPATUICTBHOCTh W TEPHEHIUKYISIPHOCTD
' MPSIMBIX U INIOCKOCTEN
_ Knaccuduimposars B3auMHOE paclojOkKeHHE MPSIMBIX U IJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh NOHATUSIMHU: JBYI'PAHHBIA YTOJl, TPaHU JBYTPAHHOIO YIJIa,
7.5 pedpo IBYrpaHHOTO yrija, TMHEHHBIN yroJl IBYrPaHHOTO YyIJia, TpaayCcHas
Mepa ABYTPaHHOTO yria
16 OnepupoBaTh NOHATUSAMU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBIIYKJIbII
' MHOTOI'PAHHUK, 3JIEMEHTHl MHOTOIPAHHMKA, IPABUIBHBIA MHOTOTPaHHUK
29 PacrioznaBath OCHOBHBIE BHIbl MHOTOTPAaHHUKOB (ITUpaMuja, MPHU3Ma,
' MPSIMOYTOJIBHBIN Mapajuieenume;, Kyo)
Knaccupunupoare  MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUSA  JUIA
- KIaccu@ukanuy  (BBIOYKJIbIE W HEBBITYKJIblE  MHOTOT'PAHHUKH,
' NpaBUJIbHBIE MHOTOIPAHHHMKHM, TMpPSMbIE W  HAKJIOHHBIE IPU3MBIL,
napasuieeHIe bl
9 OnepupoBaTh MOHATUSAMU: ceKymas IJIOCKOCTB, CEUEHUE
' MHOTOI'PAHHUKOB
710 OOBACHATL TPHUHLMUIBI  MOCTPOCHHUS  CEYEHWH  MHOTOTPAHHUKOB,
' UCIIOJIB3YSI METOJ] CJIEZOB
T 11 CtpouTh ceueHHUs MHOTOTPAHHUKOB METOJIOM CJEI0B, BBINOJHATH

(BBIHOCHBI€) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYD:




BUJ] CBEpXY, COOKY, CHU3Y

7.12

Pemate 3ala4i Ha HAXO0XACHUC IrCOMCTPUYCCKUX BCIWYHH I10 06pa3uaM
W aJiropyurMam, MNPpUMCHAA HM3BCCTHBLIC AHAJIUTUYCCKUC MCETOJbI IIpH
pPeIICHMU CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha BbIYMCIICHHC
paCCTOSIHI/Iﬁ MCXKIY ABYMsS TOYKaMH, OT TOYKHU OO0 HpﬂMOI\/JI, OT TOYKH 0

IJIOCKOCTH, MCKAY CKPCIINBAIOIIUMHUCA IIPAMBIMU

7.13

Pemath 3a1aun Ha HAXO0XJICHUE TEOMETPUICCKUX BEIUYHH MO 00pa3iam
WU alNTOpUTMaM, MPUMEHSSI W3BECTHBIC AHATUTHUYECKHE METOJbI TpU
pelIeHUN CTaHAAPTHBIX MAaTEeMaTHYECKUX 3a/lad Ha BBIYHMCIICHUE YTJIOB
MEXIy CKPEIIMBAIOIIUMHUCS TPSMBIMU, MEXAY MPSMONW U TUIOCKOCTHIO,

MCKAY IMIIOCKOCTAMH, ABYI'PAHHBIX YI'JIOB

7.14

Bobruncnate 00bEMBI M IJIOIIAAM  TMOBEPXHOCTEH MHOTOI'PAaHHUKOB
(mpu3ma, nmupamMuaa) ¢ npuMeHeHrneM (GopMyJ, BEIUUCISATh COOTHOLLIEHUS
MeXAy  IUIOLIaJsMHU MOBEPXHOCTEH, o0bEMamu 0TI00HBIX

MHOTOI'paHHUKOB

7.15

OnepupoBaTh NOHATHSMHU: CHUMMETpPHUS B IPOCTPAHCTBE, LIEHTP, OChb H

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPHPETHPOBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, NpeACTaBICHHYIO Ha

yepTrekax U pUCyHKax

7.17

[IpumensTh reomerpudeckue (PaxkTbl I PELICHUS CTEPEOMETPUUECKHUX
3a/1a4, MPEeIoJIaraloiMX HECKOJbKO IIAaroB pPEIIEeHUsl, €ClU YCIOBUSA

IPUMEHEHHUS 33JIaHbl B ABHOHM opme

7.18

[IpumensaTs mpocTeiiline MNporpaMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKAIUOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMCTPUYICCKUX 3aJa4

7.19

HpI/IBOI[I/ITL INpHUMEPbI MAaTCMATHUUCCKUX 3aKOHOMepHOCTCI>'I B IIPHUPOJC U

JKHU3HH, pACIIO3HABATDh IPOSBIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHATh NoTyyeHHbIE 3HAHUS Ha IPAKTUKE: aHAJIM3UPOBATh pPeajbHbIe
CUTyallud M MPUMEHITh HW3YYEHHBIE IOHATHS B IIPOLECCE IOMCKA
pelLIeHus MaTeMaTHYECKH copMyTUpOBaHHOMN npo0OsIeMsl,
MOJIETIMPOBATh PEAJIbHbIE CUTYAallUH Ha S3bIKE T€OMETPUH, HCCIENOBATh
IIOCTPOCHHBIE MOJIEJIA C HMCIOJIb30BAHUEM T'€OMETPUUYECKUX IOHATUH U
TEopeM, arnrnapara ajareOpsl, pelarh NpaKTHUECKUe 3aJaul, CBA3aHHBIE C

HaXO0XXJACHUCM I'COMETPUICCKUX BCINYNH




11 KVIACC

Kon IIpoBepsiemble MpeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
NpOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJbTara
6 I'eomerpus
OmnepupoBaTh NOHATHAMHU: [HJIHHIPUYECKAS TIOBEPXHOCTH, 00pa3yromme
61 WIMHAPUYECKON TMOBEPXHOCTH, LWJIMHIP, KOHUYECKas IOBEPXHOCTb,
' oOpa3ylomyue KOHMYECKONW  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamenus (MUJIMHIP, KOHYC, cepa U map)
6.3 OOBACHATDH CIIOCOOBI MOJTYYEHUS TEJ BpallleHus
6.4 KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepbl U MI0CKOCTH
OnepupoBaTh MOHATHSIMM: I[IAPOBOM CEIrMEHT, OCHOBAaHWE CETMEHTA,
6.5 BBICOTA CErMEHTa, IIapOBOW CIIOH, OCHOBaHME IAPOBOTO CIIOS, BHICOTA
IIAPOBOTO CIIOS, IIIAPOBOM CEKTOP
6.6 Boruncnate 00bEMBI M IUIOIIAAM TOBEPXHOCTEH TeN BpalleHHs,
' TreOMETPUUECKUX TeJl C MpUMEHEeHHeM (popmy
OnepupoBaTh MOHATUSMH: MHOTOTPaHHHUK, BIIMCAaHHBIM B cdepy u
6.7 OTIMCaHHBIN 0K0JIO cephl, chepa, BHMCaHHAST B MHOTOTPAHHUK WJTH TEJIO
BpallleHUs
6.8 BbluncnaTe  COOTHOLIEHHMSI MEXAY IUIOAASMH [OBEPXHOCTEH H
' 00BpéMaMHU ITOJOOHBIX TENT
6.9 N300paxkats u3yyaemble GUTYpbl OT PYKH M C IPUMEHEHUEM IPOCTHIX
' 4epTEKHBIX THCTPYMEHTOB
BoinonHATh  (BBIHOCHBIE) IIJIOCKHE YEPTEKU U3 PUCYHKOB TMPOCTHIX
6.10 00BEMHBIX (GUTYp: BUA CBEpPXY, COOKY, CHHU3Y; CTPOUTH CEUCHHUS Tel
BpallleHUS
W3BnekaTb, MHTEPNPETUPOBATH U MNpPeoOpa3oBbIBaTH HH(GOPMAIHMIO O
6.11 IPOCTPAaHCTBEHHBIX TE€OMETPUYECKUX (UTypax, IpPeICTaBICHHYIO Ha
YyepTekax U pUCyHKax
[TpumensTh reomerpuueckue (HakThl A PELICHUS CTEPEOMETPHUECKUX
6.12 3aja4, MPeanojaraloliiX HECKOJbKO IIaroB pPELIeHHs, €CJIU YCIOBHS
MIpUMEHEHUs 3aJlaHbl B SIBHOM Qopme
6.13 OmnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTs Z[CﬁCTBHSI CJIOKCHHA BCKTOPOB, BBIYMTAHHA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha 4YHCJIO, O6'b$ICHSITL, KakKMMH CBOMCTBAMHU OHHU

o0mamaroT

6.15

[IpumeHsaTh NpaBUiIO NapauleIenuneia Ipyu CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JEKApPTOBbI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYyJb BEKTOPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
YroJl MEXJIy BEKTOpPaMM, CKASIPHOE IIPOU3BEIACHUE  BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxomuts cymMMy BEKTOpPOB M NPOU3BEACHHME BEKTOpA Ha YMCIIO, YroJl
MEXAYy BEKTOPaMH, CKaJISIpHOE MPOU3BEICHUE, pacKiaIblBaTh BEKTOP MO

JABYM HCKOJUIMHCAPHBIM BCKTOpPaM

6.18

3aI[aBaTI) IIJIOCKOCTh YPAaBHCHUCM B IleKapTOBOfI CUCTEME KOOpANHAT

6.19

Pemrate mpocreiimne reoMeTpUyYecKHe 3aJadyd  Ha  [PUMEHEHHE

BCKTOPHO-KOOPAWMHATHOT'O METOAa

6.20

Pemats 3aa4d Ha JA0Ka3aTCJIbCTBO MaTEMAaTHYCCKUX OTHOIIECHUMN U
HaXO0XJICHUC TCOMCTPUICCKHUX BCIWYHH I10 06pa3uaM WK aJIrTOpUTMam,
IIPpUMCHSA HU3BECTHLIC METO/IbI npu PEHICHUN CTaHAapTHBIX

MaT€MaTUYCCKUX 3a1a4

6.21

[IpumensTh mnpocTelue MnporpaMMHbBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPpHU PEHICHUU CTCPECOMETPHUICCKUX 3ada4

6.22

[IpuBoUTE MpUMEpPHI MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MpPHUpOJIE U

KHU3HU, paCliO3HABATh IPOABJIICHUE 3aKOHOB I'€COMETPUHN B UCKYCCTBEC

6.23

[IpumeHsTh TOJMY4YEHHbIE 3HAHHUS Ha MPAKTUKE: AaHAJIU3UPOBATH
pealibHbIE CUTyallUd U TPUMEHSATh H3yYCHHbIE MOHSTHUS B IIpolEcce
MOMCKA pEeLIeHUsT MaTeMaTH4eCKu CQPOPMYIUPOBAHHON MPOOIEMBI,
MOJIETTUPOBATh peallbHbIE CUTYAIlUU Ha SI3bIKE T€OMETPHH, HCCIEA0BATh
MOCTPOCHHBIE MOJIENIM C MCHOJIh30BAHUEM T€OMETPUYECKHUX MOHSTUNA U
TeopeM, armapara anreOpbl, pemarh NPakTUYECKHe 3aauu, CBSI3aHHBIE C

HaXOXXIACHUEM I'COMCTPHUUCCKUX BCIINYNH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

I'eomerpus

7.1

OcHOBHbIE TIOHATUSL CTepeoMeTpuu. Touka, HmpsMas, IJIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  aKCMOMATUYECKOM  TIOCTPOEHUH  CTEPEOMETPHUH:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

7.2

B3aumHoe  pacrnosokeHue TOpSAMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
MapajuleIbHbIE W CKpeIIMBarOIIuecss mpsMble. [lapamiensHOCT NPSAMBIX U
IJIOCKOCTEH B  MPOCTPAHCTBE: TapajjiebHBIE TPSMBIE B  MPOCTPAHCTBE,
MapaJIENbHOCTh TPEX MPSIMBIX, MApPaLICIbHOCTh NPSMOW M TUIOCKOCTH. YTJbI C
COHallpaBJICHHBIMU  CTOPOHAMM, YIroJl MEXAy IMpPIMbBIMH B IMPOCTPAHCTBE.
[TapannensHOCTh MIOCKOCTEN: MapajuielIbHbIE MIOCKOCTH, CBOMCTBA MapalIeIbHbBIX
mockocTei. [IpocTelimme mpocTpaHCTBEeHHBIE (DUTYPHI HA TIJIOCKOCTH: TETPadp,

KyO, mapaJijiesienumne, NoCTpOeHue CeUeHnun

7.3

[lepneHukynapHOCTh NPSAMON M IUIOCKOCTH: TEPIEHAUKYISPHbIE MpsIMble B
MIPOCTPAHCTBE, MPsIMblE MapaslieibHble U MEePIEHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEePIEeHIUKYIIPHOCTH MPSMON U INIOCKOCTH, TEOpEMa O MPSIMOM MEPIEeHANKYIIPHON
IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: Yroll MEXAYy MNpPsSIMOM U IUIOCKOCTBIO,
JIBYTPaHHBIA yTOJI, JUMHEWHBIM yros [AByrpaHHoro yria. llepneHaukynsp wu
HaKJIOHHBIE: PACCTOSHHE OT TOYKU A0 IUIOCKOCTH, PACCTOSHUE OT MPSMOU J0
IJIOCKOCTH, MPOEKIUsS (PUTYyphl HA MJIOCKOCTh. [lepneHAuKyIsIpHOCTh MIOCKOCTEH:
MpU3HAK  MEePHEHAUKYISIPHOCTH  ABYX  mockocteil. Teopema o  Tpéx

NEpHCHAUKYIIApax

7.4

Ilonsatue MHOI'OIrpaHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OT'pAHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIEC MHOT'OI'paHHUKH, pasBépTKa MHOT'OTpaHHUKA. HpI/BMaZ n-yroJibHagd
npu3Ma, r'rpaHu U OCHOBAHUS IPHU3MBbI, IPAMASA U HAKIIOHHAA IIPU3MBI, OokoBas u
IOJIHAaA MOBECPXHOCTDH ITPU3MBI. Hapannenennnen, priMOerJ'ILHLIfI napaJiieJICIIUIICq
H €ro CBOMCTBA. HI/IpaMI/II[aZ n-yroJjibHas nupamMuia, rpaid 1 OCHOBAHUC MMUPAMU/IBI,
OOKOBast M IOJIHAS MOBCPXHOCTh MUPAMUIBI, TIpaBHUJIbHAA U yceqéHHaﬂ nupamuja.

ONEeMEHTHI npu3Mbl WU HOHAPaAMHIBI. HpaBI/IHLHLIe MHOT'OIpaHHUKH: TIOHATHUC




MIPaBUJIBHOIO MHOTOTPAaHHUKA, I[PAaBWIbHAs IPU3Ma M IPaBWIbHAS IUPAMUIA,
NpaBUJIbHAS TPEYTOJIbHAS MMUPaMUa M TPAaBUIbHBINA TeTpasap, KyO. IlpeacraBienue
O IpaBWIbHBIX MHOIOTPaHHUKAX: OKTadJp, AoAeKa’ap U uxocadapyrue CedeHus

IIPHU3MBbI U ITUPAMHUABI

7.5

CummeTrpusi B TPOCTPAHCTBE: CHUMMETPUSI OTHOCUTEIBHO TOYKH, MPSIMOH,
IJIOCKOCTH. DJIEMEHThl CHMMETPUU B MHPAMHJIAX, MapajliesenuIeax, IpaBuiIbHbIX

MHOT'OrpaHHUKax

7.6

Borunicnenue »1€MEHTOB MHOTOTPAaHHUKOB: pé&Opa, AuaroHanu, yriasl. Ilnomane
OOKOBOM TMOBEPXHOCTH M TMOJHON MOBEPXHOCTH MPSAMOW TPU3MBI, IUIOIIAIb
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMON mpu3Msbl. [Inomans 60koBoM
IIOBEPXHOCTH M IOBEPXHOCTH IMPABUIBHOM NMPAMHUABI, TeOopema O IUIOMAau

yceu€HHol nupamupl. [lonarue 06 o0bEMe. OObEM MUpaMuIbl, TPU3MBI

7.7

[Tonpo6Hble Tena B npoctpaHcTBe. COOTHOMIEHUS MEXKY IIOUIAASIMH TIOBEPXHOCTEH,

00BEMaMHU TI0JTOOHBIX TET

11 KJIACC

Konx

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

6

I'eomerpust

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yroife HUINHAPUIECKONW MOBEPXHOCTH, OCh
UWIMHAPUYECKOH NOBEepXHOCTU. LlMmuHap: ocHOBaHUS W OOKOBas MOBEPXHOCTb,

oOpa3yrolias 1 oCb, IJI0MIa/lb OOKOBOH U MOJHOMN MOBEPXHOCTH

6.2

Konndeckas moBepXHOCTb, 00pa3yroliue KOHUYECKOHW MOBEPXHOCTH, OCh U BEPIIMHA
KOHHYECKOW MOBEepXHOCTU. KOHyC: OCHOBaHME W BepIIMHA, 00pa3yromias ¥ OcCh,
iomaab OOKOBOM M TMOJHOM MOBEPXHOCTU. YCEUEHHBIH KOHYC: 0Opasyrolue u

BBICOTA, OCHOBAHHA U OoxoBas IOBCPXHOCTD

6.3

Cdepa u map: ueHtp, paauyc, AMaMeTp, IO MOBEPXHOCTU cdepbl. B3anmuoe

PAaCIIOJIOKCHHUEC C(bepbl Hn IINIOCKOCTH, KaCaTClIbHas IIJIOCKOCTb K C(bepe, IIomaab

cdepsl

6.4

I/I3o6pa>KeHHe TCJI BpalllCHUA Ha TIJIOCKOCTH. PaSBépTKa ONUIMHApPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpallCHUA W MHOI'OI'PaHHUKOB. MHOFOFpaHHI/IK, ONHYCaHHBIN

OKOJIO C(I)epLI, C(bepa, BIIMCAHHAs B MHOTOT'PAHHUK, UJIA TCJIO BPAllICHUA

6.6

[Tonsitne 060 o6béMe. OcHOBHBIE cBOMcTBa 00BbEMOB Ten. Teopema 00 oOBEME
MPSIMOYTOJIBHOTO Tapajienenunena u ciaenctsus u3 He€. OO0bEM LMIMHIpA,

KoHyca. O0BEM I1apa u mIomaab chepsl




[TogoGHple Tema B mpocTtpaHcTBE. COOTHONIICHUS  MEKIY  IUIOMIAISIMU

o7 MOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEJ
6.3 Ceuenust nunuHApa (MapajulesIbHO M NEPHEHIUKYJISIPHO OCH), CEUEHHUs KOHyca
' (mapasuienbHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPUIMHY), CEUSHMs 11apa
Bextop Ha muockocty u B npoctpaHcTBe. ClOXKEHHE U BBIYMTAHUE BEKTOPOB.
6.9 YMHOkeEHHEe BeKTOpa Ha 4ucio. PasnoxeHne BekTopa 1o TpEM HEKOMIUIAaHAPHBIM
' BekTopaMm. [IpaBmiio napasmenenunena. Pemenne 3amad,  CBA3AHHBIX €
IIPUMEHEHHUEM IIPAaBUJI JCHCTBUN C BEKTOpaMU
[IpssMoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BeEkTOpA.
6.10 IIpocteiimme 3agaun B KOOpAMHATaX. Yroia Mexay BekTopamu. CkanspHoe

IMPOU3BCACHUC BCKTOPOB. Brrancaenue YIJI0B MCEXKAY MPAMBIMA W IJIIOCKOCTAMH.

KoopanHaTHO-BEKTOPHBIN METOJI IIPH PEIIEHUH FEOMETPUYECKUX 3aa




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

Kon
NpoBePsIEMOro
TpedoBaHUs

IIpoBepsiemble TpeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa3oBaTe/IbLHON NPOrpaMMbl CpeiHero od1ero
o0pa3zoBaHus

Brnagenne meromamu JOKa3aTeNbCTB, aNTOPUTMaMU PEIICHHS 3ajad;
yMeHue (OpMyIHpOBaTh U OINEPUPOBATH TMOHATHSMU: OIpENEICHUE,
aKcHoMa, TeopeMa, CIIeJICTBUE, CBOMCTBO, NPHU3HAK, JOKa3aTEIbCTBO,
PaBHOCHJIbHBIE (OPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (HOPMYyIUpOBaTh
o0paTHOE U MPOTHUBOIOJIOKHOE YTBEpPXKACHUE, NMPUBOAUTH MPUMEPHI U
KOHTPHOPUMEPLI, HCIIOJIB30BaTh MCTOM MaTeMaTHYEeCKOU UHIAYKIHH,
IIpOBOAUTH A0Ka3aTCJIbHBIC  PaCCYKIACHUA opu  pCIICHUU 3aaa4,
OLICHUBATH JIOTUYCCKYIO MMpaBHUIIBHOCTDH paccy>1<)1eHI/H71; YMCHHC
ONICpUPOBATH TMOHATHUAMU: MHOXKECTBO, IMOAMHOXECTBO, OIICpalli Hal
MHO)KECTBAMH; YMEHHE HCIOJbh30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar Juisi OTIMCaHUs PEATbHBIX TPOIIECCOB | SBJICHUN U TIPH PEIICHUH
3ama4, B TOM 4YHCIE W3 JPYrUX YUYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATH MOHATUSAMH: Tpad, CBA3HBIN rpad, AepeBo, MHUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W OIKUCHIBaTh TIpadbl Pa3ITUYHBIMU

CHOCO6aMI/I; HUCIIOJIB30BAaTh Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune OIICpHUPOBATH IMOHATHUAMHU: HATypaJlbHOE YHMCJIO, LEJIO0€ 4YHCIIO,
CTCIICHb C LCJIBIM IMOKAa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C palOHaJIbHbIM IIOKa3aTcCJIEM, CTCIICHDb C HeﬁCTBHTGHBHBIM
IIOKa3aTcCJlICM, norapn(bM quciJia, CHUHYC, KOCHUHYC n TaHI'CHC
IIPOU3BOJIBHOTO 4YHCJIA, OCTATOK II0 MOAYJIO, PpallMOHAJIBHOC 4YHCIIO,
HPppallMOHAJIbHOC YqHucClio, MHOXCECTBa HaTypaJIbHBIX, O CIbIX,
palliOHaJIbHbIX, JNEUCTBUTEIIBHBIX YHCCII, YMCHHC HCIIOJIBb30BAaTh
IMPU3HAKU JCIUMOCTH, HalMEHBIINH O6II.[HI>'I ACIUTCIIb U HAUMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpUu pCHICHUU 3aJia4; 3HAKOMCTBO C
pa3InIYHbIMU INO3MIMMOHHBIMHA CUCTEMaMU CUHNCIICHHA, YMEHUC
BBINIOJIHATh BBIYMCJICHHE 3HAUCHUU M npeo6pa30BaHI/151 BLIpa)KeHI/Iﬁ Cco
CTCIICHAMHU H J'IOl“apI/I(I)MaMI/I, HpCO6p8.30BaHI/I$I )IpOGHO-paI_II/IOHaJ'IBHBIX

BLIpa)KeHHfI; YMCHUC OICPUPOBATH IMNOHATHAMH: IOCICAOBATCIBHOCTD,




apupmeTHyecKas nporpeccus, reoMeTpuuecKas nporpeccus,
OecKkOHEYHO yOBIBAlOIIAsi TE€OMETpUYEcCKas MpPOTpeccHs; yMeEHHE
3a/1aBaTh MOCJIEI0BATEIbHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX
dbopMynn; yMEHHE OINEpPUpPOBATH TMOHATHSIMHU: KOMILIEKCHOE YHCIIO,
CONpPsHKEHHBIE KOMIUIEKCHBIE YUCIIa, MOAYJb U apr'yMEHT KOMIUIEKCHOTO
gyrcna, (opMa 3amMcH  KOMIUIGKCHBIX 4ncen  (TeoMeTpuyeckas,
TPUTOHOMETpHUYECKass ¥  anreOpanyeckas); yMeTb IMPOHU3BOJIUTH
apupMeTHIeCKre IEUCTBUS C KOMIUIEKCHBIMH YHCIAMH, HPUBOJUTH
MpUMEpPbl  HCIIOJIb30BAHMUS ~ KOMIUIEKCHBIX  YHCENl;  ONEepUpOBaTH
MNOHATHAMM: Matpuia 2x2 u  3x3, onpeaenuTenb  MaTpPHUIIb,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OITPEACTIUTEIIA

YMeHue onepupoBaTh MOHATUSMU: PALMOHAIbHBIE, WPPALMOHAIIBHBIE,
MoKa3aTejbHble, CTENEeHHbIE, JIoTapu(pMUUYECKHe, TPUTOHOMETPUUECKHE
YpaBHEHUST W HEPABEHCTBA, HUX CHUCTEMBI; yMEHHE OIEpUPOBATH
MOHATHSMH: TOKJIECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHHUe, YpaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUH M HEPaBEHCTB, PaBHOCHIIBLHOCTH
yYpaBHEHUN, HEpPaBEHCTB M CHUCTEM; yMEHHE pelllaTh YpaBHEHUS,
HEpPaBEHCTBA M CHCTEMbl C TOMOINBIO PA3IUYHBIX MPUEMOB; pelIaTh
yYpaBHEHHUs, HEPAaBEHCTBA M CHCTEMbl C MAapaMeTpOM; MPUMEHSThH
ypaBHEHUS, HEPABEHCTBA, UX CUCTEMbI Ul PEHICHUS MaTeMaTUYEeCKUX

3a/1a4 U 3a/1a4 U3 Pa3IM4HbIX 00JacTel HayKH U pealibHOM KU3HU

YMenue onepupoBarb MOHATUSAMU: (YHKIUS, YETHOCTh (YHKIIUU,
HNEPUOJUYHOCTh (YHKIMHM, OTPAaHUYEHHOCTh (PYHKLIHUHU, MOHOTOHHOCTD
GbyHKIMH, SKCTpeMyM (QYHKIMH, HauOoJbllee U HaMEHbIllee 3HAYCHUS
(yHKIIMHM HA IPOMEXYTKe, HenpepblBHAS (GYHKIIMS, aCUMITOTHI rpaduka
(GyHKIMM, TIepBast U BTOpasi MPOU3BOIHAS (PDYHKI[UU, TEOMETPUUYECKUN U
(bu3nueckuif CMBICT TPOU3BOJHON, TEPBOOOpa3Hasi, OINpeaeIEHHbIN
UHTETpall; YMEHHE HaXOJIUTh AaCUMOTOTHI rpaduka (yHKIHH; YMEHHE
BBIUUCIISATh MPOU3BOJHBIE CYMMBI, [POU3BENEHUS, YAacCTHOTO U
KOMIO3UIMH (DYHKIIMM, HAXOJWUTh YpaBHEHHE KacaTelbHOW K Trpaduky
(YHKIMHM; yMEHHE HaXOIUTh MPOW3BOJHBIE SJEMEHTApPHBIX (YHKIIHH;
YMEHHE HCIOIb30BaTh MPOU3BOJHYIO sl HCCIeAOBaHUs (YHKIIHM,
HaXOJWTh HAWOOJBIINE M HAUMEHbIIWME 3HaueHUS (YHKIUI; CTPOUTH
rpaduky MHOTOYJIEHOB C HCIIOJIb30BAaHUEM arrmapaTa MaTeMaTH4eCKOTO
aHalM3a; TMPUMEHSATh TMPOU3BOJHYIO IS HAXOXKACHUS HAWITYdIIero

peuicHrd B INPUKIAJAHBIX, B TOM YHCJIC COLHAJIbHO-3KOHOMUYCCKUX U




(u3nuecKkux 3aJa4ax; HAXOIUTh TUIOMIAAN U 00BEMBI (PUTY C TTOMOIIIBIO
WHTErpana; MPUBOIUTh MPUMEPhl MAaTEeMATUYECKOTO MOJCIHPOBAHUS C

noMoIkio qudhepeHInaIbHbIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATHSIMHU: rpaduk QYHKIUH, oOOpaTHAs
GbyHKIMs, KOMIO3UIUs (YHKUWH, JUHEHHAs (yHKIHS, KBaapaTHIHAS
¢byHKIUS, paroHaibHas GyHKIMS, CTeTIeHHAs byHKIMS,
TPUTOHOMETpHUYECKHEe  (QyHKIHMH, OOpaTHBIE TPUTOHOMETPUYECKHE
GbyHKIMHU, TOKa3aTenbHass W Jorapumuyeckas (GYHKIUH; yMEHHUE
CTpOUTh TpadUKHU H3YYEHHBIX (DYHKUHH, BBIIOJHATH MpeoOpa3oBaHusd
rpadukoB (yHKIHM, UCTIOIB30BaTh TpauKU 1715 U3YUYEHHUS MPOIIECCOB U
3aBUCHUMOCTEH, MPH PEIICHUHU 3a7ad U3 JPYruX y4eOHBIX IPEIMETOB U
3a/1a4 U3 peaybHOM JKU3HU; BbIpaXaTb GOPMYIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMM; HCIIOJIb30BATh CBOMCTBA M rpapuku GYHKIMH U1
pelleHns ypaBHEHUH, HEPABEHCTB U 33/1a4 C MapaMeTpaMu; U300paxarhb
Ha KOOpPJMHATHOM IUIOCKOCTH MHOXECTBA PpEIIEHWHA YypaBHEHHI,

HEPaBCHCTB U UX CUCTEM

YMeHue pemiaTb TEKCTOBBIE 33/ladll Pa3HBIX TUIOB (B TOM YHCJE Ha
MPOLIEHTHL, JOJU U YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTh TOBAPOB U
yCIIyT, HAJIOTH, 3a/1a4y U3 00JIaCTH yIpaBJICHUs JUUYHBIMH U CEMEHHBIMU
(mHaHCaMM); COCTaBJIATh BBIPAKEHHUS, YpaBHEHUS, HEPABEHCTBA U HX
CUCTEMbI IO YCIIOBHUIO 33/1ayH, HCCIEAOBaTh IMOJYYEHHOE pEIICHHE U
OIICHUBATh MPABIONOAOOHOCTh pPE3yJIbTaTOB, yMEHHE MOJAEIUPOBATH
pealibHbIE CUTYallMM Ha S3bIKE MAaTEMaTHKH; COCTaBIISITh BBIPAKEHUS,
yYpaBHEHHUs, HEPaBEHCTBA M MX CHUCTEMbl [0 YCIOBUIO 3aJayH,
UCCIIEJIOBaTh TOCTPOCHHBIE MOJEIN C HCIOJIb30BAaHHWEM arapara

anreOpbl, UHTEPIPETUPOBATH MOTYYECHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpeiHee apuMeTHYeckoe, MeauaHa,
HauOoJiplllee M  HAuWMEHblIee 3HAYeHHUs, pa3Max, JUCIepCHs,
CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOIO Habopa; yMEHHME U3BJIEKaTh,
UHTEPNPETHpPOBaTh HMH(GOPMAIMIO, MPEACTaBICHHYI0 B TalbnMuax, Ha
IMarpaMmmax, rpagukax, OTpa)xaronlyto CBOMCTBA pealbHbIX IPOIECCOB U
SIBJICHUI; MPE/ICTABIATh HH(OPMAIIMIO C IOMOIIBIO TaOIHUIl U THarpamm;
UCCIIEIOBaTh CTAaTUCTUYECKHUE JaHHbIE, B TOM 4YHCIE C IPUMEHEHUEM
rpadUUecKuXx METOJOB U  JJEKTPOHHBIX  CPEICTB; TIpadHyuecKu
UCCIIeIOBaTh COBMECTHBIE HAOMIOAECHUS C TOMOLIBIO JUarpamm

pacccuBaHuAa U JIMHENHOM perpeccnu




YMeHue OoInepupoBaTh IOHATUSAMHU: CIydalHBIA OIBIT WM CIIy4alHOE
COOBITHE, BEPOSITHOCTb CIYy4alHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIIOJIB30BAaHUEM TIpaUUeCKuX METOJIOB; IPUMEHSTH
(GOopMyNBI CIIO)KEHUS M YMHOXCHHS BEPOSTHOCTEH, (HOpMYITy MOJTHOMN
BEpOATHOCTH, popmyny bepHysin, komOuHaTOpHBIE (GaKThl U HOPMYIIHL;
OIICHUBAaTh BEPOSITHOCTU pEAlbHBIX COOBITUH; YMEHHUE OIEpUPOBATh
HNOHATUSAMHU: CIlIydallHas BEJIMYMHA, paCIpPEIEICHUE BEpPOSITHOCTEM,
MaTE€MaTHYECKOE OXKMJAHUE, IOUCHEPCUs M CTAaHJAPTHOE OTKJIOHEHHE
CllydallHOM BENWYMHBI, (YHKIMU pachpelesieHus U IJIOTHOCTU
PaBHOMEpPHOTO, IIOKA3aTEIbHOTO M HOPMAJIBHOIO  PACIPEICIICHMI;
YMEHHE HCIOJb30BaTh CBOWCTBA W3YYEHHBIX pAaCHpEACIICHUN Is
pelleHus 3a/1ad; 3HAaKOMCTBO C MOHATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/bl BBIOOPOUHBIX MCCIEIOBAHUMN; YMEHHE IPUBOAUTH MPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJIBIIUX YHMCENI B NMPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHUE ONEPUPOBATh MOHATUIMH: COYETAHHUE, IIEPECTAHOBKA,
YUCJIO COYETAHM, YHCIIO TIEPECTaHOBOK; OwHOM HpIOTOHA; yMeHmHe
MPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCYKICHMS UIsl pELLICHH 3a1a4;
OLICHUBATb BEPOATHOCTH pealIbHBIX COOBITHIA; COCTAaBJIATh

BEPOSITHOCTHYIO MOJI€NIb M MHTEPIIPETUPOBATH MOMYYCHHBIN PEe3yabTaT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKa, TNpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jyd4, BeIWYMHA YIJa, IUIOCKUHA  yroi,
NBYTPaHHBIA yroJl, TPEXTPAHHBIA YTOJ, CKpPEUIMBAIOUIUECS TMpsSMBbIE,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX M IUIOCKOCTEH, yroJl
MEXIy MPSMBIMH, YrOJ MEXIY NPSIMOW U IUIOCKOCTBIO, YrOJ MEXIY
IUIOCKOCTSIMU, PAaCCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMHU, PACCTOSTHUE MEX]Y TUIOCKOCTSIMHU; YMEHHE UCIOIb30BaTh MPH
pellIeHnU 3a]a4 M3y4eHHbIE (aKThl U TEOPEMbl IJIAHUMETPUU; YMEHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIEIH C TOMOIIBI0 T€OMETPUYECKUX MOHATHH U

BCJIIMYHMH, PCIIATh CBA3aHHBIC C HUMH MMPAKTUYCCKUC 3a/la9n
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YMeHue onepupoBaTh MOHATUSAMM: IJIOMIAAL (GUTYpsl, 00BEM (UTYpHI,
MHOTOT'paHHMK, MPABUIbHBIII MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHUKA,
KyO, mapajuienenumnen, Npu3Ma, HUpamuaa, (Gurypa M HOBEPXHOCTh
BpallleHUs], UMIMHJIP, KOHYC, map, cdepa, IUomanab cdepsl, IIOLIalb
MOBEPXHOCTH NHUPAaMHJIbl, NPU3MbI, KOHYCa, LWIHHApA, 00BEM Kyoa,

OpsAMOYT'OJIbHOTO IapaJuICiiCnuicia, MnmupamMmuabl, MIPU3MBI, LHUJIWHIApPA,




KOHYCa, Il1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUYCHUs KOHYCa U LWIMHAPA,
NapajuleJIbHbIE OCH WA OCHOBAHHUIO, CEYEHUE 11apa, ILIOCKOCT,
Kacatomasicsi cepsl, IUIUHIPA, KOHYCa; YMEHHE CTPOHUTH CEueHHE
MHOTOTpaHHHKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI ¥ TOBEPXHOCTH
BpaLICHUs, UX CEUYEHHUs], B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPELCTB;
YMEHHUE TMPUMEHSTH CBOWCTBA T€OMETPHUYECKHX (UTYP, CAMOCTOSATEIHHO
(GbopMynHpOBaTh ONpENEICHUSI H3Yy9aeMbIX (PUTYpP, BBIIBUTATh TUIIOTE3BI
O CBOHCTBaxX M MPHU3HAKAX T€OMETPUYECKUX (PHUTYp, OOOCHOBBIBATH HIIU
OmpoBepraTh HX; yMEHHE MPOBOAUTH Kiaccudukauuio ¢uryp 1o
pPa3IMYHBIM IPHU3HAKaM, BBINOJHATH HEOOXOJUMBIE JIOMOJHUTEIbHBIE

MOCTPOCHUS
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VYMmenne ONICpUpOBaAThH TIIOHATHUAMU . JABUXKCHUEC B IPpOCTPAaHCTBE,
MapajuIeNIbHBIN MMePeHOC, CHMMETPHsI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00Us, MOJ00HBIE (GUTYpbl; YMEHHE
pacrno3HaBaTh paBHblEe U MOJ0OHBIE (UTYpPHI, B TOM YHCJE B MPUPOJE,
HUCKYCCTBEC, APXHUTCKTYpPE; HCIOJIb30BaTh T'€COMCTPUUYCCKUEC OTHOLICHUIA
MpU pEeUIeHUH 3a/la4y; HaXOJUTh T€OMETPUYECKHE BEIWYUHBI (JUIMHA,
yroj, IUiomaas, o0BEM) MpU pelmIeHWH 3ama4 W3 JIPYTHX yueOHBIX
MPEeIMETOB U U3 pealbHON KU3HU; YMEHUE BBIUUCIIATH T€OMETPUUECKUE
BEJIMYWHBI (JUTMHA, YTOJI, IUIONIaab, OOBEM, IUIOMIA[h TOBEPXHOCTH),
WCIOJIb3YSl MU3y4eHHbIE (OpPMYJbl U METOMbI, B TOM 4YHCIE: IUIOIIA/b
MOBEPXHOCTU MUPAMUJIbI, TPU3MBI, KOHYCa, HWIMHAPA, IIOWAaAb chepsl;
00bEM Ky0a, IPSAMOYTOJIBHOTO Mapajuleienumnesa, MUpaMuibl, MPU3MBL,
WIMHApA, KOHYyCa, IIapa; yMEHHE HaxOJUTh OTHOILIEHHE O0OBEMOB

10TI00HBIX GHUTyp
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YMeHue ONICpUPOBATH NOHATUAMMU: IIPAMOYI'OJIbHAA CUCTCMaAa KOOPAUHAT,
BCKTOP, KOOpPAWHATBI TOYKH, KOOPAWHATBI BCKTOPA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA Ha YHUCIIO, PA3JI0KCHHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BEACHUC, YI'OJI MCKIAY
BCKTOpAaMU; YMCHHUC HCIIOJIB30BATH BCKTOpHLIﬁ n KOOpI[I/IHaTHHﬁ METOJ
ML pCHICHUSA TCOMCTPUYUCCKHUX 3aJa4 W 3a4a4 JpYrux y‘Ie6HLIX

mpeaAMCTOB
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YMmenue BLI6I/IpaTB MOAXOOAIINNA METOH A peuieHud 3aJaydu;
NNOHUMAHUC 3HAYUMOCTU MATCMATUKU B H3YUCHUHU IMPUPOJHBIX U
O6IJ.ICCTBCHHLIX nmpoueccoB HBHCHHﬁ; YMCHHUEC  pPaCIiO3HABATb

NIpOsABJIICHUC 3aKOHOB MAaTCMATUKHU B HUCKYCCTBC, YMCHUC IIPUBOIUTH




OpUMEpPbl  MATCMATHUYCCKUX

MaTeMaTU4eCKOU HAyKH

OTKPBITUH

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

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

Kon
1 Yucna v BIYMCICHUS
1.1 Harypanbsublie u nensie uyncna. [Ipu3Haky qenuMMOoCTH HEIbIX YUCE
. Pammonaneupie  uuciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOHM, TMPOLICHTHI,
' OEeCKOHEUYHbIE MTEPHONUECKHE JpOoOH
13 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JlelicTBusa ¢ apudmMeTnyecKuMu
' KOpPHSIMH HATYpaJIbHOW CTETIeHU
14 Crenens c 1ienpIM nokaszareneM. CTeneHb ¢ paloHalbHBIM MokazareneM. CBoiiCTBa
' CTETeHU
Ls CuHyc, KOCHMHYC M TaHI€HC 4YHCIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTaHI€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIC JOTapHPMBbI
JlefictButenbHple  uynciaa. ApudMETHYECKHE OTepaluu C JICHCTBUTEILHBIMU
1.7 yrcnamu. [IpubnrxéHHble BBIYUCICHUS, PaBUiIa OKPYIJIEHUS, IPUKUIKA U OI[CHKA
pe3ynbTaTa BEIYMCICHHUM
1.8 [IpeoOpazoBanue BeIpaKeHUH
1.9 KomnunekcHeie uncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 Lenpie 1 1poOHO-paIIMOHATILHBIC YPaBHECHHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerprueckue ypaBHEHUs
2.4 [TokazarenbHbie U JOrapuMUIECKIe YpaBHEHUS
2.5 Lenble u 1poOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppaunonanbHbeie HEpaBEHCTBA
2.7 [TokazarenbHbIe U TorapuMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 Cucrempl 1 COBOKYITHOCTH ypaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMmu
2.11 Martpuna cucTeMsl TMHEWHBIX ypaBHEHUH. ONpeaAenuTens MaTpHULIbI




3 OyHKIMH U TpapuKH
31 Oynkius, cnocoObl 3amanus ¢yHkuuu. I'paduk QyHkmum. BzanmHO oOpaTHBIC
' ¢bynkuuu. Yérneie u Heuétneie Gynkuuu. [lepuoanueckue GyHKINHA
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWid GQyHkumu. Hymm QyHKIu#.
32 [IpoMexxyTKH  3HAKOTIOCTOSHCTBA.  [IpOMEXKYTKM  MOHOTOHHOCTH  (DyHKIWH.
' MakcuMymbl U MHUHUMYMBI (GyHKOuu. Haumbousbliee u HauMeHbIee 3HAYCHUE
(GYHKIMU Ha TPOMEXKYTKE
33 CrenenHas (yHKUMS C HaTypaJdbHBIM W LENbIM TOka3zateneM. EE€ cBoiicTBa u
' rpaduk. CBoiicTBa U rpauk KOpHS n-0il cTeneHu
34 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IPapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnroTel rpadukoB ¢yHkumil. CBoiicTBa  (yHKIHIHA,
' HEMpPEepBIBHBIX HAa OTPE3Ke
3.7 IlocneqoBaTenbHOCTH, CLIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
3.8 Apudmernueckas u reomerpuueckas rnporpeccuu. opmyiia CI0KHBIX MPOIIEHTOB
4 Hagana maTemaTnueckoro aHaimsa
4.1 [TpousBonas pynkuun. [Ipon3BoaHbIE 2TeMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TNPOW3BOJHOW K HCCICIOBAaHWIO (YHKIMI HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMmbl. HaxoskneHne HanOobIIero U HaUMEHBIIIETO 3HaYeHUs (QYHKIUU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHosxecTBa U JIOTHKA
5.1 MHoO3kecTBO, onepaluy HaJl MHOKecTBaMHU. J{luarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTD M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 Komb6unaTtopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [Ipsimble ¥ TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BpaLEHUS




7.5

Koopaunats! 1 BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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