MHUHHUCTEPCTBO NPOCBEIIEHUSI POCCUIICKOM ®EJIEPAIIUHA
MBOY "lIxoaa Ne 105"
PABOYASA ITPOI'PAMMA y4yeOHOro npeamera
«I"'eomeTpusi. bazoBblii ypoBeHb» st o0yvarouuxcst 10-11 knaccos

HOACHUTEJIBHASA 3AIITMCKA

PaGouas nporpamma yueOHOro kypca «l'eomerpusi» 06a30BOro ypOBHS Jis
oOyuaromuxcs 10 —11 kimaccoB pa3paboraHa Ha ocHOBe DenepaabHOTO
roCy/IapCTBEHHOT'O 00pa30BaTENbHOIO CTaHAApTa CPeAHEro o0IIero oopa3zoBaHus,
C y4y€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TPEABIBISIEMBIX K
MaTeMaTUYeCKOMYy OOpa3OBaHMIO, M TPaJAMIMA POCCUIMCKOr0 00pa3oBaHUS.
Peanuzanus nporpaMMbl 00ecrieYMBaeT OBJIaJACHUE KIIOUEBBIMH KOMIIETEHIIUSIMH,
COCTaBIIIOIIMMHM OCHOBY JJIi CaMOpPa3BUTHS U HEMPEPHIBHOTO 00pa3oBaHMs,
[IEJIOCTHOCTh OOLIEKYJIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIbHOI'O pa3BUTHUS
JUYHOCTH O0YYaIOIHUXCHI.

HEJN U3YYEHUSA YUYEBHOTI'O KYPCA

BaxxHocTes yueOHOro Kypca TeOMETpHM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OO0yCIIOBJIEHA MPAKTUYECKON 3HAYUMOCTBIO METANpPEIMETHBIX W
NPEIMETHBIX PE3yJbTaTOB O0yuYeHHsS T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BuTHs OOy4aromuxcsi, (GopMHUpOBaHUS (YHKIMOHAIHHOM MaTeMaTUYeCKOU
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCHUILIMH. PazButre y oOydarommxcs
NPaBUJIbHBIX TPEACTABICHUNA O CYUIHOCTH U IMPOUCXOKICHUH T'€OMETPHUUYECKUX
a0CTpaKkIHii, COOTHOIIEHUH PEATbHOTO M HJCANIBHOTO, XapaKTepe OTpaxKeHUs
MAaTEMATUYECKOW HAYKOW SBJIEHHM M TMPOLECCOB PEAIBHOrNO MHUpPaA, MECTE
F€OMETPUM B CUCTEME HAYK M POJIM MAaTEMaTUYECKOIO0 MOJICIIMPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yUYalUXCsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBpPEMEHHOM OOIIECTRBE.

['eomeTtpust siBIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK Kak OOECMEYMBACT BO3MOXKHOCTh HM3YYCHHS Kak
JUCUUIUIMH €CTECTBEHHO-HAaYYHOU HAaNpaBJIE€HHOCTH, TaK U T'YMaHUTAPHOM.

Jlorndeckoe wbIIeHNe, (GopMupyeMoe Mpu H3YYCHUH OOYyUaroNIMMUCS
MOHSATUUHBIX OCHOB F€OMETPHUU U MOCTPOEHUH LIETOYKH JIOTUYECKUX YTBEPKICHUIN
B XOJI€ pEeUIeHHs TeOMETPUYECKUX 3a7ady, YMEHHE BBIIBUTaThb U OINPOBEpPraTh
TUIIOTE3bl HEMOCPEJACTBEHHO MCIOJIB3YIOTCS MPHU PEIICHUU 3aJa4 €CTECTBEHHO-
Hay4YHOTO IIMKJIa, B YaCTHOCTU U3 Kypca (HU3UKHU.

YMeHue oprUeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYHIECTBEHHYIO POJIb BO
BCEX O0JACTAX AESATENbHOCTH uesioBeka. OpHeHTalusi 4elloBeKa BO BPEMEHHU U



MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUaIbHOro ObITHs, (opMma
OTpPaKEHUSI OKPYXKAIOIIET0 MHpPa, YCIOBHUE YCIEUTHOTO IMO3HAHUS U aKTUBHOTO
npeoOpa3oBaHusi  JeUCTBUTENBHOCTH. OmnepupoBaHUE  NPOCTPAHCTBEHHBIMU
oOpazaMu OOBEIMHSET pa3Hble BUABl y4EOHOM M TPYIOBOM JEATEIBHOCTH,
ABIISICTCS OAHMM U3 TPO(PECCHOHATHHO BaXKHBIX KAueCTB, MOATOMY aKTyalbHa
3ajadya (HopMUpOBaHUA y OOYYaIOIMIMXCS MPOCTPAHCTBEHHOTO MBIINUICHUS Kak
Pa3HOBHIHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKON JAESITETbHOCTH TT0O MHOTUM HAIPABIICHUSM.

Llenp ocBoeHus mporpaMMbl ydeOHOro Kypca «l'eomeTrpusi» Ha 0a30BOM
ypoBHe 0Oy4yeHuss — oOmeoOpa3oBaTeIbHOe W OOMICKYJIbTYpHOE pa3BUTHE
oOyyaromuxcs  uepe3  obOecredeHHe  BO3MOXKHOCTH  NPUOOpPETCHHS |
UCTIONBb30BaHMSI CHCTEMAaTHYECKMX T€OMETPHUSCKUX 3HAHWUH W JICHCTBUH,
CHeM(PUIHBIX TE€OMETPUH, BOZMOKHOCTH YCIICIITHOTO MPOOKEHHUS 00pa30BaHMsI
0 CMIEIUAIEHOCTSIM, HE CBSI3aHHBIM C MPUKJIAJHBIM HCIIOIH30BAHHEM I'€OMETPHH.

[IporpaMmmMa 1O reoMeTpuu Ha 0a30BOM YypOBHE TNpeIHA3HAYCHA MJIs
00yJaroNMXcs CPeTHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHCHUM
Ha ypOBHE OCHOBHOTO 00mIero obpaszoBanus. Takum oOpa3om, oOydarommecs Ha
0a30BOM YpPOBHE JOJDKHBI OCBOHWTH OOIME MaTeMaTHYECKHE YMEHHS, CBSI3aHHBIC
CO CHEeIU(PUKON TeOMETpHUH W HEOOXOAMMBIC I J>KH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3YUHUTh F€OMETpUIO Oojiee
ryOOKO, €CiM B JalbHEHUIIEM BO3HUKHET HEOOXOJUMOCTh B T'€OMETPUUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JEATETHHOCTH.

JlocTkeHne 1edM OCBOGHUS MPOTpaMMbl  00€CIIeUYMBAETCA pElICHUEM
COOTBETCTBYIOIMX 3adad. [IpuopuTeTHBIMH 3aJjayaMH  OCBOCHHS  Kypca
«I"'eomeTpuny» Ha 6a30BOoM ypoBHE B 10—11 kaccax sSBISIOTCS:

e (opmupoBaHHe TIPEACTABICHHS O TEOMETPUM KaK YacTH MHUPOBOM

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

e (opmupoBaHue TMpeACTaBICHUS O MHOTOTPaHHUKAX M Tellax BpPAICHUS
KaK O BaXHEHIINX MaTeMaTUYECKUX MOJEINSX, MO3BOJSIOUIMX OMUCHIBATH
U U3y4yaTh pa3HbIC SIBICHUS OKPYXKAIOIIET0 MHUpa;

e (dopMHpOBaHHWE YMEHHUS paclo3HaBaTh Ha YepTekKax, MOJACNAX U B
pealbHOM MHpE MHOTOTPaHHUKH U TeJla BPaIlCHHUS;

e OBJIAQJICHHE METOJaMH PELIECHUS 3a/ay Ha MOCTPOEHUS Ha M300pakeHUsX
POCTPAHCTBEHHBIX PUTYD;

e (GopMHpOBaHHWE YMEHHS ONEPUPOBATH OCHOBHBIMH TOHATUSMHU O
MHOTOTPaHHUKAX W TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBIAJCHHE  aITOPUTMAaMHU  pEIICHHS  OCHOBHBIX  THUIOB  3ajad;
¢opmMupoBaHHE  YMEHHUS TIPOBOJUTH  HECIOXKHBIE JIOKa3aTeJIbHbIC
paccyXIeHusi B XOJl¢ PEUICHHs CTEPEOMETPUUYECKHX 3a7ad U 3a4ad ¢
MPAKTHYECKUM COJIEPIKaHUEM;



e pa3BUTHE MHTEJUICKTYaIbHbBIX u TBOPYECKUX crocoOHoCcTE M
oOydJaromuxcs, TMO3HABATEIbHONW  AaKTUBHOCTH, HCCIIEIOBATEIIbCKUX
YMEHUU, KPUTHYHOCTU MBIIIJICHUS;

e (QopmMmupoBanue (G yHKIIMOHAIBHOM rPaMOTHOCTH, peneBaHTHOU
FEOMETPUM: YMEHHME paclo3HaBaTh MPOSIBICHUS] T'E€OMETPUUYECKUX
NOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHbIX >KU3HEHHBIX
CUTyallUsIX M MPU W3YUYEHUU JPYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (OpMyIHpOBATH HMX Ha SA3bIKE
TEOMETPUM U CO3/IaBaTh Fr€OMETPUUYECKUE MOJEIH, IPUMEHSITh OCBOCHHBIN
FEOMETPUYECKUN amnmapar i pPEIIeHUs MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OIIEHUBATH MOJTYUYCHHBIC PE3YIbTATHI.

OTAMYUTENHEHONM OCOOGHHOCTBIO MPOrpaMMBbl SIBJISIETCS BKJIIOYEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3yueHWsl 3a7ad, peliaeMblX Ha YpOBHE
WHTYUTUBHOTO TO3HAHUS, U ONPEACIIEHHBIM 00pa30oM OpraHU30BaHHas paboTa HaJl
HUMH, YTO CIIOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOTO ¢ MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHWE WHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenue oTnaércsi HATJIAIHO-KOHCTPYKTUBHOMY METOAY OOyUYeHHS, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOCH OCHOBE UYyBCTBEHHOCTH NMPEIMETHO-
NPaKTUYECKON JAesATEeIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydaluxcs B Kypce€ CTEpEOMETPUM MPOBOAUTCSA 3a CUET pElIEeHUs 3aJad Ha
Co3JaHue  MPOCTPAHCTBEHHBIX 00pa3oB M  3aJad Ha  ONEPUPOBAHUE
IPOCTpPAaHCTBEHHBIMU oOpa3zamu. Co3naHue o0Opaza TPOBOAMUTCS C OMOpPOM Ha
HaTJIIIHOCTh, @ OIIEpUPOBaHME O0Opa3oM — B YCJIOBUAX OTBIEYEHUS OT
HAIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUsI.

OcHoBHBIE cojiepxkaTeiabHble TUHUM Kypca «['eomerpun» B 10-11 kmaccax:
«MHororpanHukn», «lIpsiMbIe U MIIOCKOCTH B IMIPOCTPAHCTBEY, « Tena BpaleHus»,
«BekTopbl 1 KOOPAWHATHI B MPOCTpPaHCTBEY. DOpMUpOBAHKUE JTOTUYECKUX YMEHUMN
pacrpenensiercs He TOJbKO M0 COAEPXKAaTeNbHBbIM JIMHUSIM, HO W IO TOJaM
00yJeHUs Ha YPOBHE CpeHEero o0mero oopa3oBaHus.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yIbTaTaM
OCBOCHHS paboyeil mporpamMMmbl, pacnpenenEHHBIM IO ToJaM OOy4eHHs,
CTPYKTYPHPOBAaHO TaKuM o0Opa3oM, 4YTOOBI OBJAJEHHUE T'€OMETPUUYECKUMHU
MOHSATHUSAMHU U HABBIKAMU OCYHIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYIATENbHO, C
COOJIFOICHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUSI BKJIIOYAINCH B
OOIIyI0 CHCTEMY T€OMETPHUYECKUX MPEJCTABICHUN OOyJYaIOIMUXCS, PACIIUPSS U
yriyossist €€, 00pa3ysi IPOYHbIE MHOKECTBEHHBIEC CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha n3yuenue reomerpun otBoauTes 2 yaca B Hezero B 10 kitacce u 2 gaca B
Heznemo B 11 knacce, Bcero 3a 1Ba roga ooydeHus - 136 yueOHbIX 4acoB.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U NJIOCKOCTH B POCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosio)keHue MNpsIMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIINECs,
napajulejbHble M CKpelIMBaroluecss IpsMble. llapamienpbHOCTh NPSAMBIX WU
IUIOCKOCTEM B IPOCTPAHCTBE: IApajUICIbHBIE IIPSAMbIE B  IIPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIOJI MEXKAY MNPsIMBIMU B IIPOCTPAHCTBE.
ITapannenbHOCTD IJIOCKOCTEH IapaJuleiIbHbIC IIJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  TuiockocTed. [lpocrelimue mnpocTpaHCTBEHHbIE (GUIYphl  Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayjieenune; MocCTpOeHNEe CEYSHHIA.

[leprieHAUKYIISIPHOCTD NMPAMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC NPSMBbIE B
[IPOCTPAHCTBE, NPSAMBIC IAPAUICIBHBIE W IEPIECHAUKYJISPHbIE K IUIOCKOCTH,
IPU3HAK [EPIECHAUKYJSIPHOCTH IPSAMOUM U IUIOCKOCTH, TeopeMa O MpsAMOU
NEPHEHIUKYIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJl MEXKAY INPSMOU U
IUIOCKOCTBIO;  IBYIPaHHBIA  yroji, JIMHEWHBIM yrojl JBYI'PAaHHOIO  yrija.
IlepnieHAUKYJIAp U HAKIOHHBIE: PACCTOSHUE OT TOYKU 10 INIOCKOCTH, PACCTOSHUE
OT MNpsAMOM 10  MJIOCKOCTH,  HpoeKuus  (QUrypbl Ha  IJIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IIPU3HAK  NEPHEHIUKYJIAPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

MHOrorpaHHuKH

IlonsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTBl MHOI'OTPAaHHUKA, BBIITYKIIbIE
Y HEBBIIYKJIbIE MHOIOTPAHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yroapHas
npu3Ma; TpaHU U OCHOBAHUS NMPHU3MBI; IpsMas U HaKJIOHHAs MPHU3MBbL, OOKOBas U
ITOJTHAs IIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAAMOYTOJIbHBIN
napajuleJIelivne;] U ero coucrsa. llupammpa: n-yronpHas nupamuia, TPaHU H
OCHOBaHHE MUpaMUAbl; OOKOBAs M MOJIHASI TOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
yCeU€HHAass MNHpaMuJa. OJIEMEHThl HNpu3Mbl M nupamuisl. [IpaBuibHbIE
MHOT'OTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHMKA; MPaBUIIbHASA NPHU3MA U
IIPAaBUJIbHAS THPAMHAA; IIPAaBUIIbHAs TPEYroyibHAs NHUPAMULA W TNPABUIBHBIN
TeTpa’ap; KyO. IlpencraBneHue o mpaBUWIBHBIX MHOTIOIPAaHHHMKAaX: OKTajJp,
nojieKka’ip U ukocasap. CeueHust npu3Mbl U MUPAMHUIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, NPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBHl CUMMETPMM B [HMpaMUAaX, lapajulesielunenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



Bbluncienne 31€eMEHTOB MHOTOIPAHHMKOB: pEOpa, JHMaroHaid, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM UM TOJIHOM MOBEPXHOCTH MPSAMOW IMPHU3MBI,
IUIOAAb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH NPSAMOW MPU3MBIL
[Inomaasr OOKOBOM MOBEPXHOCTH UM TOBEPXHOCTH MPaBUJIBHOW MUPaMUIbI,
TeopemMa o MiIomaau yceu€HHo mnupamunbl. [lonarue 06 o0bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTtpaHcTBe. COOTHOMICHUS MEXAY IUIOMIAAsIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KJIIACC

TeJsia BpalueHust

Hunuuaapudeckast MMOBEPXHOCT, obOpazyroriue UUJIMHIPUYECKOU
MOBEPXHOCTH, OCh UUJIWHIPUYECKON TMOBEpXHOCTH. [lunuHAp: ocHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3yrolas W OCh;, IUIOMIAJb OOKOBOW U TOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlIuHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IAUAMETpP; IJIOLIAIb MOBEPXHOCTH ChEpHI.
Bsaumnoe pacrnonoxenue chepsl U IIIOCKOCTH; KacaTellbHas MIIOCKOCTh K cdepe;
I0a b cephl.

N306paskeHne Ten BpallleHUs Ha TUIOCKOCTU. Pa3BEépTka MuinHApa U KOHyca.

KoMOuHanuu Tenm BpamieHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAI B MHOTOTPAHHHUK, WU TEJO
BpalICHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 06 00bEME
MPSMOYTOJILHOTO Tapajuienenumnena u ciaeactsus u3 He€. OO0bEM IMIMHIpA,
konyca. O0BéM mapa u miomaib chepsl.

[lomo6ubie Tema B mpocTpaHcTBe. COOTHOIICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennsi nwiMHapa (MapajyieIbHO W NEPHEHIUKYISIPHO OCH), CEUYCHUS
KOHyca (mapajuieTbHOE€ OCHOBAHUIO U MPOXOASIIEE 4Yepe3 BEPIIHUHY), CECUCHUS
mapa.

BekTopbl M1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha minockocty U B mpocTpaHcTBe. Cl0XKEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXkEHHE BeKTOpa Ha 4yucio. Pa3noxkeHue BekTopa Mo TpéM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mapamienenunena. Peimienwe 3amad, CBSI3aHHBIX C
MIPUMEHECHUEM TNIpPaBWJI JEUCTBUA € Bekropamu. lIpsMoyrosbHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocteiimime 3amaun B
KOOpJMHATax. Yroa Mexnay BekTopaMu. CKaJsipHOE NPOU3BEIECHUE BEKTOPOB.
BbrunciieHne yriioB MeXay MNpsIMBIMU U IIOCKOCTSIMHU. KOOpJIMHATHO-BEKTOPHBI
METO/I IIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIbTATbBI
JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yJNbTaThl OCBOCHHUS MPOTpaMMbl YYEOHOTO MpeaMeTa
«MatemaTukay XxapakTepu3yrTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIMKM 00YYaIOIIEeTrocss KaK aKTUBHOTO
U OTBETCTBEHHOTO WIEHA POCCHUHCKOro O0OIIecTBa, MPEICTAaBICHUEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBJICHHH,
npoleayp TrpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICICTBOBATh C COLMAIBHBIMHU HWHCTUTYTAMU B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUNCKOM TPaXKJAHCKOW MICHTUYHOCTH, YBOKCHUS K
MPOIIJIOMY U HACTOSIIEMY POCCUMCKON MaTEMAaTUKH, [ICHHOCTHBIM OTHOIIICHUEM K
JOCTHKEHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKON MAaTEeMAaTHYECKOMN IIKOJIBI,
K WCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHAX, cdepax

HKOHOMMKH.
JlyXOBHO-HPaBCTBEHHOT'0 BOCIIUTAHMS
OCO3HAHHEM TYXOBHBIX [EHHOCTEMN POCCHIICKOTO Hapoa;

c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, JTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

IcTeTHYECKOEe BOCIIMTAHHUE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYasl ICTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIIEHHN, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

dusnveckoe BOCIUTAHNE:

c(hOpMHUPOBAHHOCTHIO YMEHHS TIPHUMEHATh MAaTeMaTHUYCCKHE 3HAHHUS B
HWHTEpecax 3J0poBOro U 6€30macHoOro oopasa >KM3HH, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOE NMUTaHHE, COATAHCUPOBAHHBIA PEKUM 3aHATHH U

OT/IbIXa, perymisipHas busnueckas aKTUBHOCTH); buznuecKoro
COBEPIIIEHCTBOBAHUA, npu 3aHITHIX CIIOPTHUBHO-03/I0POBUTEITLHOM
TESTEbHOCTBIO.

Tpynosoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIOOUS; UHTEPECOM K
pa3nuuHbiM  cpepam  NpodEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymieit mnpodeccuu U peann30BbIBATH COOCTBEHHBIE JKU3HCHHbBIC IUIaHBI;



FOTOBHOCTBIO W  CIIOCOOHOCTHIO K  MaTreMaTH4ecKoMy oOpa3oBaHUIO U
caM000pa30BaHUI0 HA TPOTSHKCHUM BCEH JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a7]ad MaTeMaTHUEeCKON HAIPaBICHHOCTH.

JKOJIOrHYeCcKoe BOCIIMTAHUE:

c(OPMHPOBAHHOCTBIO DKOJOTHYECKON KYJIbTYpbl, TOHUMAaHHUEM BIUSHUS
COIMAJIEHO-DKOHOMHYECKHUX TPOIECCOB Ha COCTOSHUE TPUPOTHON M COIMAIBLHOM
Cpenmbl, OCO3HaHWEM TJ00aJBLHOTO XapakTepa JSKOJOTHYECKUX IMpoOIIeM;
OpHEHTAaIMell Ha TPUMCHCHHE MaTeMaTHYCCKHX 3HAHWHA JJIS pPelIeHUs 3a1ad B
00JIaCTH  OKpY’)KArOIICH cpeibl, IUTAHUPOBAHUS TIOCTYNIKOB M OICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT 0 TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKH W  OOIICCTBEHHOW MpPaKTUKH, TOHUMaHUEM
MaTEMaTHYCCKOW HAyKu Kak cQepbl YeIOBEUECKOW JIEeATeIbHOCTH, JTaloB €&
pPa3BUTHS M 3HAYUMOCTH JUISI PAa3BUTHS ITUBWIM3AIMW, OBJAJACHUEM S3BIKOM
MaTEMaTUKA M MaTeMaTHYECKOW KYyJIbTYpOW KakK CpEJICTBOM ITO3HAHHS MUPAa;
TOTOBHOCTBIO OCYIIECTBISATh MPOCKTHYIO M HCCIEIOBATCIIbCKYIO JICITEIbHOCTh
WHIAVUBUAYAJTBLHO U B TPYIIIIC.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpeaMeTHble pe3ybTaThl OCBOCHHS IMPOTpaMMbl y4eOHOTO IMpeaMeTa
«MaremaTtuka» XapaKkTepPU3YyHTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMU,  VHUBEPCALbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvbnvie  noznasamenvhwvle  Oelicmesus, — 0becneuusaom
Gopmuposanue 06a3068blX KOSHUMUBHBIX NpPOYeccos obyyarwuxcsi (oceoeHue
Memo008  NO3HAHUSL — OKpyycaowe2o  mMupa,  NpuMeHeHue  J102UYECKUXx,

UCCIe008amenbCKux onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble Jioru4yeckue A1eUCTBUS:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKN MATEMAaTHUYECKUX
O0BEKTOB, TOHSATUN, OTHOUICHUN MEXKIY MOHATUAMH, (OPMYITHPOBATH
OTpeJICICHNs] ~ MOHSATUH; YCTAHABIMBATH CYIIECTBEHHBIM  MPHU3HAK
KIaccu(UKaIMi, OCHOBaHUS A OOOOIICHWS W CpaBHEHUS, KPUTEPUU
IPOBOAMMOTO aHAJIH3a;

e BOCHPUHUMATh, (OPMYIUPOBATH M  MPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEpJIUTEIbHBIE W OTPHUIATENbHBIC, CIMHUYHBIC, YAaCTHBIC W OOIIHE;
YCIIOBHBIC,

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
nmpotuBopeursi B (aKkTaxX, JAHHBIX, HAONIOACHUSAX W YTBEPKICHUSIX;



npeajiaraTb ~ KpUTEpUM Ui BBISIBICHHMS ~ 3aKOHOMEPHOCTEH U
[IPOTUBOPEYUN;

e Ji€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOSITEIILHO J0Ka3aTeNbCTBA MaTeMaTUYeCKUX
YTBEPKJIECHUN (IIpsIMbIE U OT IPOTUBHOIO), BHICTPAUBATh APTYMEHTALIMIO,
OPUBOJIUTh TPUMEPbl M KOHTPHPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpATH cMOCOO penieHus yuyeOHOM 3aJauM (CpaBHUBATH HECKOJIBKO
BapMAHTOB pEIICHMs, BBHIOMpATh HamOoJiee NOAXONAIMNA C Y4ETOM
CaMOCTOSITEILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBare/ibCKue AeiicTBUA:

e HCIIOJIb30BaTh BOMPOCHI KAK MCCIEIOBATEIbCKUNA MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCH], (UKCUPYIOUIUE MPOTUBOPEUYHUE, MpodIemy,
yCTaHABIMBaTh MCKOMOE U  JaHHOe, (OpMUpOBATh  THUIIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSTEIILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHWE TI0O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTHU4ecKoro
0o0BbEeKTa, SBJIEHHS, MpOLEcCca, BBIABICHUIO 3aBUCUMOCTEH  MEXAY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSTENBHO (HOPMYIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yJibTaTaM
NpOBEAEHHOTO HAOJIOJEHUS, MCCIEIOBAaHUs, OLEHUBATHh JOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3MPOBATH BO3MOYKHOE pa3BUTHE IpOLIECCa, a TaKkKe BbIABUIaTh
HPEIOI0KEHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undopmanmeii:

e BBUIBJIATH JeUUUTH UHDOPMALMM, JAHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJISl PELICHU 3a1a4u;

e BbBIOMpaTh HMHQOPMAIMIO U3  HCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMYHBIX BUAOB U (OPM IPE/ICTABICHNUS;

e CTPYKTYypUpPOBaTh MH(POPMAIUIO, MPEJACTABIATh €€ B pa3IUUHbIX (Hopmax,
WUTIOCTPUPOBATh IpaUUIECKH;

e OLICHUBATH HaJEKHOCTh uH(popmanuu o CaMOCTOATEILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie  KommynukamueHuvle  Oelicmeus, — 0becnedusaiom

cpopMUpOBaAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0wmenue:



BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBHHM C
YCIOBUSMH U LETISIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M IMUCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHMS IO
XOJly PELICHUS 3a1a4d, KOMMEHTHPOBATh MOJy4YECHHBIA pPE3yJIbTaT;

B X0J1e 00CYXJIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh MJI€H, HALICJICHHbBIE HA MOUCK
pElIEHNs; COMOCTaBJISATh CBOM CYXKIEHHUS C CYXKICHHSIMU JPYTUX
YYaCTHUKOB JMAJIOTa, OOHApYKUBaTh pa3fiMyle U CXOACTBO MO3ULUH; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yibTaTbl  pELIEHHs  3aJayd,  OKCIEPUMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  dopmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CorpyaHuyecTBo:

3)

NOHMMAaTh W HUCIOJIb30BaTh  NPEHMYIIECTBA  KOMAaHJHOHW W
WHAVUBUAYaJTHLHON PaOOThI MPU PEIICHUH YUEOHBIX 3a/1a4; IPUHUMATh 1IC)Th
COBMECTHOW JICATCIIBHOCTH, IUIAHUPOBATh OpPraHU3AIMI0 COBMECTHOMU
paboThl, pacrpenensTh BUABI paboT, TOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 060011aTh MHEHHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATH B I'PYIIOBBIX (hopMax pabOThl (00CYKIeHHs, OOMEH MHEHUH,
«MO3TOBBIE INTYpPMBI» W WHBIC); BBINOJHITH CBOIO YacTh pabOTHl W
KOODJAMHUPOBATh CBOW JCHCTBHSI C JAPYTUMH YJICHAMH KOMAaHJIbI;
OIICHWBATh KAueCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanvuvie  pezynsamueHble Oeticmausi, obecneuusarom

Gdopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanms:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHUS 3a]1a4H, BEIOUPATh CIIOCOO PEIICHUS
C Y4€TOM MMEIOIIUXCS PECypCOB i COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ yu€TOM HOBOM
uHbOpMaInu.

CaMOKOHTPOJIb:

BJIAJETh HAaBBIKAMHU II03HABAaTCIbHOM peQueKCHH KaK OCO3HaHUS
COBEPIIAEMBbIX JECUCTBUM W MBICIUTEIBHBIX MPOILECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTpOJIA Ipolecca U
pe3ysbTaTa pelieHus MaTeEMaTUYeCKON 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPH PEIICHUU
3aJlaud, BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OIICHMBAaTh COOTBETCTBUE pe3yJbTaTa IEJId U YCIOBUAM, OOBACHSTH
IIPUYUHBI JTOCTHKECHHSI WIM HENOCTH)KECHUS PE3YyJbTAaTOB JEATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATHBI

10 KVIACC

OnepupoBaTh NOHSATUSIMU: TOUKA, MPSIMasi, IIIOCKOCTb.

[IpuMeHsTL aKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX TPHU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMH: MTAPATIICIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccudpunmpoBats B3aMHOE paCMONOXKEHUE TPSIMBIX U TIJIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBaTh TMOHSTUSMH: JABYTPAHHBIA YTOJI, TPaHU JBYI'PAHHOTO YIJIa,
pedpo ABYrpaHHOTO YIJia; JUHEWHBIA YroJl JABYTPAHHOTO yria; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBIMYKJIBIHA
MHOTOTpaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, PABWIHHBIM MHOTOTPAaHHHUK.

Pacno3naBaTh OCHOBHBIE BHIbI MHOTOIPAaHHUKOB (MHpaMuaa; TMpHU3MA,
IPSAMOYTOJIBHBIN TIapajuieNienune, Kyo).

KnaccupunmpoBath ~ MHOTOTPaHHUKH, BBIOMpast OCHOBaHUS  JUIS
Kiaccuukaruu  (BBIMYKJIBIE M HEBBIMYKJIBIE MHOTOIPAaHHUKH; IPaBUIbHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICTICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas INIOCKOCTh, CECYCHUE MHOTOTPAHHUKOB.

OOBSACHITH NIPHUHITUTIBEI TOCTPOSHUSI CEUCHU M, UCIIOIB3YsI METO/T CIEOB.

CtpouTh CceueHHUS MHOTOIPAHHUKOB METOJOM  CJICJIOB,  BBITIOJIHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PUCYHKOB TMPOCTHIX OOBEMHBIX (GUTYp: BHUI
CBEpXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HaXOXKJACHUE TE€OMETPUUYCCKUX BEJIUYUH 1O o0pasiaM WK
aJropuTMaM, NPUMEHSA U3BECTHBIE AHAJIUTHYECKHE METOJbl MPHU PELICHUHU
CTaHJIAPTHBIX MaTEeMAaTUYECKUX 3a7a4 HAa BBIYUCIICHHE PACCTOSHUN MEXIY IBYMS
TOYKaMH, OT TOYKH JO TMPsSIMOH, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOITUMUCS TPSIMBIMH.

Pemate 3aaun Ha HAX0XKAECHUE TEOMETPUUECKUX BEJMYUH 10 00pa3iiaM Uiu
ajqropuTMaM, NPUMEHSS U3BECTHBIC AHAIUTHYECKHE METOJbl MPHU PELICHUHU
CTAHIAPTHBIX MAaTEeMAaTHUYECKMX 3a7ad Ha  BBIYUCICHHUE  YIJIOB  MEXIY
CKPCIIMBAIOIUMHUCA TPSAMBIMHA, MEXKIY TPIMOM H  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00bEMBI U TIJIOMIAIM MOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nMpaMujia) ¢ M[OpuUMEHEeHueM (QOpMys; BBIYUCIATH COOTHOIICHUS MEXKIY
IJIOIA/ISIMU TTIOBEPXHOCTEH, 00BEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

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

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKAX.

[IpumensTs reoMerpuueckue ¢akThl ISl PEHICHUS CTEPEOMETPUUYECKUX
3a71a4, MPEANoNaraloiMx HECKOJIBKO IaroB PELICHUs], €CIU YCIOBUS ITPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensaTs mpocTeMIME NOPOrPaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUN CTEPEOMETPUUECKHUX 3a/1a4.

[IpuBOIUTE TpPUMEpPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEHM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh TMOJIyYEHHBIC 3HAHHWS Ha IPAKTUKE: AaHAIU3UPOBATH pPEabHbIC
CUTYyallud W TMPHUMEHSATh HW3YYEHHBIE IMOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKu CPOPMYJIUPOBAHHONW MPOOJEMBI, MOJCIUPOBATh pPEabHBIC
CUTyallUM Ha $3bIKE TEOMETPUM, WCCIEA0BATh I[OCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUECKUX TIOHITHH U TEOpEM, anmnapara anreOpsl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBSI3aHHbBIC C HAXOXKIEHUEM I'€OMETPUUECKUX BEJIMUHH.

11 KIIACC

OnepupoBaTh MNOHATHAMU: LUIUHIPUYECKAs TOBEPXHOCTb, OOpa3yroIIHe
IIMHJIPUYECKON  MOBEPXHOCTH;  LWIMUHIAP;,  KOHHYECKass  IMOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

Pacno3naBath Tena BpameHus (MWJIMHAP, KOHYC, cdepa u map).

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudummpoBats B3auMHOE pacmookeHne cheprl U TNIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIrO CJIOS;
IapOBOM CEKTOP.

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

OnepupoBaTh TOHSATHUSMH: MHOTOTPAaHHUK, BIHCAHHBIK B chepy
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpalICHUSI.

BbluncnsaTh COOTHOIIEHUS MEXAY IUIONIAJIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (QUTypbl OT PYKH U C MPUMEHEHUEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BRIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekarp, HHTEpHNpPETUPOBATH U NPEOOpPa3oBBIBATH HHMOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTypax, MPEeJCTABICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B MPOCTPAHCTBE.

BbINOJHATE [€UCTBHUSL CIOXKEHUSI BEKTOPOB, BBIYUTAHUSI BEKTOPOB W
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHHU 00JIaat0T.

[IprMeHATh NpaBUIIO apasUIeIenUNEa.

OnepupoBaTh NOHATUSAMHU: J€KAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJAMWHATHI BEKTOPA, YOI MEXKIY
BEKTOpaMHM, CKaJISIpHOE MPOU3BEACHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHbIE
BEKTOPBI.

Haxonuth cyMMy BEKTOpPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXAY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, pACKIaJblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3aiaBaTh IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPIHMHAT.

[IpumensaTe reomeTpuueckue (aKThl IS PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJaralinX HECKOIbKO IIarOB PEUIEHUs, €CIU YCIOBUS IPUMEHEHHS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiinine reoMeTpuyecKue 3aJadyd Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTEIbCTBO MATEMAaTHUYECKUX OTHOUIEHUM H
HAX0XJICHHE T€OMETPUUECKUX BEJIMYHMH 10 00pasliaM WM alfTOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAH/IAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumensAT, mpocTEeMIIME NOPOTrPAMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUN CTEPEOMETPUYECKUX 3a/1a4.

[IprBOAUTE TpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MONYy4YEHHBIC 3HAHUS Ha IPAKTUKE: AHAIU3UPOBATh DPEAJbHbIC
CUTyallUM W IPUMEHATh HW3YYCHHBIE IIOHATUS B MPOLECCE IOUCKA PELIICHUS
MaTeMaTH4ecKu CHOPMYIUPOBAHHOW TPOOIEMBI, MOACIUPOBATH pPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh TMOCTPOCHHBIE MOJEIA C
HCIIOJIb30BaHUEM I€OMETPUUYECKUX MOHITUN U TEOPEM, allapara ajredpsbl; pemarhb
MMPAKTUYECKUE 3a]1a4l, CBA3aHHBIE C HAXOKJIECHUEM T€OMETPUUYECKUX BEJIMYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Konrpoasubie | Ilpakrnueckue
n/m NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoTbl
pecypcbl
bubmmoreka [JOK
1 Beexertne B crepeometpiio 10 https://m.edsoo.ru/1c209e37
2 [IpsiMbI€ M TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnuoreka [IOK
[TapannenbHOCTh NPAMBIX U TIJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHMKYISIPHOCTD NPSIMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
4 h% 10 1
FIIEL MEALILY TPAMBIMIL H IHOCKOCTAMA https://m.edsoo.ru/1c209e37
bubmmoreka [JOK
> Muororpartriiit 1 1 https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
6 06 9 1
EMEI MHOTOTPAIIKOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YIJIbI 4 1 bubmmorexa [IOK
P ' P b https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 68 5 0
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11 KJIACC

KosnyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/nt Konrpoabnble | IIpakruyeckue
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
bubmmoreka [JOK
! Tena ppatteriits 19 https://m.edsoo.ru/1c209e37
N bubnuoteka [IOK
2 OObEmt Ten 1 1 https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
B 1 1
3 €KTOPBI U KOOPAMHATHI B IPOCTPAHCTBE 9 https://m.edsoo.ru/1c209e37
4 [ToBTOpeHue, 06006mICHNME, 19 1 bu6mmoreka [JOK
cucTeMaTu3anus 3HaHUM https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 0
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IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
Koau4uecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uu(ppoBbIe
Tema ypoka Kourpouabusbie | IlpakTuyeckue
n/n Bcero H3y4eHust odpa3oBaTeJibHbIE
padoThI padoTbl
pecypcsl
OCHOBHBIC TTOHATHS CTEPEOMETPHUU:
TOYKa, MpsiMasi, INIOCKOCTh,
npocTpancTBo. [IpaBuna
bu6mmoreka [JOK
1 : 1 03.09.2025
H300paKCHIs Ha pHCyHKavX https://m.edsoo.ru/aecc77cd
M300pakeHMS TIIIOCKOCTEH,
MapajuieIbHbIX IPSMBIX (OTPE3KOB),
CepeNHbI OTpPe3Ka
[TonsTus: nepecekaronecs
2 TUIOCKOCTH, TIEPECEKAFOIIUECS 1 04.09.2025 bubmorexa [IOK
> 1P o https://m.edsoo.ru/2d8a9c99
npsiMasi ¥ IIOCKOCTh
[TonsiTHs: nepecekarouecs Eu6 10K
nonmoTexa
3 1 10.09.2025
TUTOCKOCTH, HEpeCeraromuecs https://m.edsoo.ru/db685e73
npsiMasi ¥ IIOCKOCTh
3HaKOMCTBO C MHOTOTpaHHUKaMHU,
0
4 n300pakeHue MHOTOTPAaHHUKOB Ha 1 11.09.2025 bubnunoreka [IOK
PUCYHKaXx, Ha IPOEKLIMOHHBIX https://m.edsoo.ru/a63959ed
yepTeKax
HavanwsHbie cBenieHus o Kyde u
5 MUPAMUIE, UX sté TKH ; MOJIENIN 1 17.09.2025 bubmorexa [JOK
DAMHUJIE, 1% PasBep Ae: R https://m.edsoo0.ru/b30dff38
CeueHnsi MHOTOTPAaHHUKOB
6 HavanwsHbie cBenieHus o Kkyoe u 1 18.09.2025 buGnnorexa [JOK

https://m.edsoo.ru/3d8ffd32
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MIApaMU/JIE, UX Pa3BEPTKU U MOJIEIIH.
CeueHust MHOTOIPAaHHUKOB

TTonsaTue 00 aKCMOMATAYECKOM
MTOCTPOCHHUH CTEPCOMETPHU:

bu6mmoreka [JOK

7 24.09.2025
AKCHOMBI CTEPEOMETPUU U CIICACTBUS https://m.edsoo.ru/Occ5c4fe
W3 HUX
[TonsaTue 06 akCHOMATHYECKOM

8 MIOCTPOCHUH CTEPEOMETPUH: 95.09.2025 bubnuoreka [IOK
AKCMOMBI CTEPEOMETPHUU U CIEACTBUS https://m.edsoo.ru/239c8ch4
W3 HUX
[TonsaTre 06 akCHOMAaTHIECKOM

9 MOCTPOEHUH CTEPEOMETPHH: 01.10.2025 bubnuoteka [IOK
AKCMOMBI CTEPEOMETPUU U CIEACTBUS https://m.edsoo.ru/65c6b106
13 HUX
[TonsiTHe 00 akcHOMaTHYECKOM

10 MOCTPOEHUH CTEPEOMETPUM: 02.10.2025 bubnuoreka [IOK
AKCMOMBI CTEPEOMETPHUU U CIEACTBUS https://m.edsoo.ru/258fc245
13 HUX
B3aumHoe pacnonioskeHue npsiMbIx B

1 MIPOCTPAHCTBE: MEepPECeKaIoIecs, 08.10.2025 bubnnoreka [IOK
MapaJijiebHbIC U CKPEIIUBAOIIHECS https://m.edsoo.ru/1a2520f6
MPSIMbIE
[TapaniensHOCTh NPSMBIX U
MIJIOCKOCTEH B MPOCTPAHCTBE:!

12 na aJ'IJ'IeJ'ILHLIeE Hl\fHe B 09.10.2025 bubmmorexa [IOK

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

MIPOCTPAHCTBE; MAPATIIETBHOCTD TPEX
TIPSIMBIX

13 [TapannenbHOCTb NPSAMBIX U 15.10.2025 bubnuoreka [IOK

IJIOCKOCTEH B IIPOCTPAHCTBC!

https://m.edsoo.ru/ee1d19b9



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9

[TapamiensHOCTB IPSMOM U

IIJIOCKOCTHU
VYTrabl ¢ cCOHANpaBIeHHBIMU bubnuoteka [IOK
14 16.10.202
CTOPOHAMH 6.10.2025 https://m.edsoo.ru/9f4071b9
15 Yron Mexy npsiMbIMU B 99 10.2025 bubnuoteka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexy npsiMbIMU B 93.10.2025 bubnuoteka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
IT 78
17 apaJuIeIbHOCTh IUIOCKOCTEMN 05.11.2025 bubnuoteka [IOK
NapajuieIbHbIE TUIOCKOCTH https://m.edsoo.ru/2e18f255
CBolicTBa MapaIeIbHbBIX bubnuoteka [IOK
18 TUIOCKOCTEH 06.11.2025 https://m.edso0.ru/e504d656
[Ipocreiimre npocTpaHCTBEHHbIE BuG 10K
nonmoTexa
19 (buryphl Ha TUIOCKOCTHU: TETPASIP, 12.11.2025 httos://m.edsoo.ru/4a28dc02
Ky0, mapasuiesenumne
. bu6mmoreka [JOK
20 Hocrpoerue cetenit 13.11.2025 https://m.edsoo.ru/1d434d0f
. bu6mmoreka [JOK
21 Hocrpoerne cetenit 19.11.2025 https://m.edsoo.ru/ec26fe5d
KontponsHas paboTa o reme
29 [Ipsimble U TIJIOCKOCTH B 20.11.2025 bubnunoreka [IOK
npoctpancte. [lapamienbHoCTh https://m.edsoo.ru/9a0a9e56
MPSAMBIX U IJIOCKOCTEM"
[leprieHAMKYIAPHOCTH IPAMOUN U
23 HH(I))CKO(;[’[TI/I'}II'IC 1:)HeH UK IJ)'I}I HbIE 26.11.2025 bubmorexa [OK
+ HIEPHEHARIYIIP o https://m.edsoo.ru/b19f6a5d
MpsIMBIE B IPOCTPAHCTBE
24 [Ipsimble mapaisienbHble U 97 11.2025 bubnuoreka [IOK

NEpNCHAUKYIIAPHBIC K INIOCKOCTU

https://m.edsoo.ru/0ac11c95
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[IpsimMble napajienbHbIe U

bubmuoreka IIOK

25 03.12.2025
NIEPIEHIUKYIIAPHBIE K IITIOCKOCTH https://m.edsoo.ru/ha545966
[Ipu3Hak neprneHMKyIsIpHOCTH bubnuoreka [IOK

2 4.12.202

6 PSIMOM U TUIOCKOCTH 0 025 https://m.edsoo.ru/f85bfc46

97 HpI/IsHilK NEPIEHIUKYIIPHOCTH 10.12.2025 bubnuorexa [IOK
MIPSIMOM U TUIOCKOCTH https://m.eds00.ru/79165d15

o8 Teopema o HpS[MOI/IU 11.12.2025 bubnuoreka [IOK
MEePIEHANKYISIPHOM MIIOCKOCTH https://m.edsoo.ru/635c5087

29 Teopema o HpSIMOI/Iv 17.12.2025 bubnuoteka [IOK
MEPIEHIUKYIIIPHON TNIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsiMova 18.12.2025 bubnuoteka [IOK
MEPIEHIUKYIIIPHON TNIOCKOCTH https://m.edsoo.ru/7d18834b
[leprienanKynsip U HaKJIOHHBIE:

o aCPC ° A eyo po e 24.12.2005 bubamnoreka IIOK
PACCTOARME OT T qKHf[ TIOCROCTH, o https://m.edso0.ru/33¢477d3
paccTostHuEe OT IPSAMOM 10 IIOCKOCTH
Ilepne e:

32 a(iioiiiiygf I;ot::;m; I;izICKOCTI/I 25.12.2025 bubmmorexa [IOK
P A ’ T https://m.edsoo.ru/66fefadd
paccTostHUE OT IPSAMOM 10 IIIOCKOCTH
[leprienauKynsp U HaAKJIIOHHBIE:

PCHAIIYIAP bubnuoreka [IOK
33 paccTosTHUE OT TOYKHU JI0 INIOCKOCTH, 14.01.2025
. https://m.edsoo.ru/a5b7b8e3
paccTostHuEe OT IPSMOM 10 IIOCKOCTH
I1 :

34 :iriiiiﬁyff ?Zlﬁimf fﬁf}fmcm 15.01.2025  Dromoreia HOK
p f[ ’ o https://m.edsoo.ru/dbee22bc
paccTostHMe OT IPSMO 10 IIOCKOCTH

35 Vbt Bv IIPOCTPAHCTBE: YrOJl MEKIY 91.01.2025 bu6nuoreka LIOK
MIPSIMOM U IJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHbIN yroJl, IMHEHHBIN Yol 99 01.2025 bubnuoreka [IOK

JIBYTPAaHHOTO yriia

https://m.edsoo.ru/5fa0b3ce
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JIBYrpaHHBIN yroJ1, TUHEHHBIN yroJl

bubmuoreka IIOK

37 28.01.2025
JBYTPAHHOIO yria https://m.edsoo.ru/c7c777ed
[lepneHUKYISIPHOCTD INIOCKOCTEN:
bu6mmoreka [JOK
29.01.202
38 HPHZHALK HeupHeHHHKyMpHOCTH HEYX 9.01.2025 https://m.edsoo.ru/ec3e2da3
IJIOCKOCTEN
[lepneHMKYISIPHOCTD INIOCKOCTEN:
39 MPHU3HAK EPICHIUKYISIPHOCTH 1B 04.02.2025 bubmmorexa [OK
P 5 Y v o https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEN
[lepneHMKYISIPHOCTD INIOCKOCTEN:
bubmmoreka [JOK
4 .02.202
0 HPHSHAE HevaeHHHKyMpHOCTH HEYX 05.02.2025 https://m.edsoo.ru/ba75dc57
IJI0CKOCTEN
N bubnuoteka [IOK
41 T 11.02.202
SOPEMA © TP HEPUCIIRIGILPAX 02.2025 https://m.edsoo.ru/e4972cdc
N bubmmoreka [JOK
42 Teopema o TpEX NMEpICHIUKYIIApax 12.02.2025 httos://m.edsoo.ru/52188a7d
N bu6mmoreka [JOK
43 Teopema o TpEX MEPIICHIUKYIIAPAx 18.02.2025 httos://m.edsoo.ru/9f246736
KounTtponbHas paboTa no TeMmam
44 HepHeHI[I/iKy.]'ISIpHOCTB NPSAMBIX U 19.02.2025 bubnuoreka [IOK
mockocTel" u "YTibl Mexay https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMH"
[ToHsiTHE MHOTOTPaHHUKA, OCHOBHbBIE
AJIEMEHTHI MHOTOTPaHHUKA, Eufs 10K
noIMOoTEKA
45 25.02.2025
BRILYIOINIC 1 HeBLmyKJEHe https://m.edsoo.ru/2d24e873
MHOTOI'PaHHUKH; Pa3BEPTKA
MHOT'OIpaHHHKa
[Ipu3zma: N-yroapHas npu3Ma; rpaHu
46 U OCHOBaHMsI IPU3MBL; IpsIMas U 26.02.2025 bubmmorexa [IOK

HaKJIOHHAasA MPU3MBbI; OokoBas u

https://m.edsoo.ru/b4ad63ad
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ITOJIHAA MOBCPXHOCTH IMTPU3MbI

[Tapamtenenunen, npsAMOYyroJbHbIA

bu6mmoreka [JOK

47 04.03.2026
MapajieenuIie]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuaa: N-yroybHas nUpamMuia,

I'paHd ¥ OCHOBAHUE TTMPAMHU/IBL;
48 6IC))KOBa5[ Y TIOJTHAs HOB: XHOIICTI) 05.03.2026 brmmorexa HOK
P 3 o https:/m.edsoo.ru/fblcd0a5
MTUPaMUIbI; TIPaBUIbHAS U YCEUEHHAS
nupamMuIa
[IpaBUIBHBIE MHOTOTPAaHHUKH:
MOHATHE TPABHIILHOTO

49 MHOTOTpaHHUKA; IPABUIIbHAS ITPU3MaA 11.03.2026 bubnuoreka [IOK
Y NIpaBUJIbHAS THPAMHUJIA; https://m.edso0.ru/074c8865
MpaBWJIbHAS TPEYTOJIbHAS TUpaMUIa
Y IPaBWJIBHBIN TeTpasp; KyO
[IpencraBienue o npaBUIbHBIX

50 MHOTOTPaHHUKAX: OKTadp 12.03.2026 bubmorexa [OK

) ’ R https://m.edsoo.ru/a0fdd5bf
JOJIeKa’Ap U UKOCAdIP.
CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIBHO TOUKH,
i C)

51 MPSIMOM, TIIIOCKOCTH. DJIEMEHTHI 18.03.2026 bubnnoreka [IOK
CHMMETPHUHU B MUpaMUIax, https://m.edsoo.ru/b9e777d9
napasuieNienune1ax, MpaBuIbHbIX
MHOTOTPaHHHKAX
Brruncnenue s3nemMeHToB

52 MHOTOTPaHHUKOB: pEOpa, AMaroHaIn 19.03.2026 bubmmorexa [IOK

P $Pebpa, A ’ A https://m.edsoo.ru/6cdbecef
YIIIBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
53 IIOJIHOM NMTOBEPXHOCTH MPSIMOM 25.03.2026 Bubmmorexa LIOK

MPpHU3MBI, TIJIOIIAb OCHOBaHHﬁ,

https://m.edso0.ru/37d84157
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TeopemMa 0 O0KOBOI MTOBEPXHOCTH
HPSIMOM IIPU3MBI

[Tnomaas 60KOBOM MOBEPXHOCTH U
IIOBEPXHOCTH ITPABUIIBHON

bu6mmoreka [JOK

54 HI/IpaMI/IjII)I, TEopeMa o HJIOH.I'aI[I/I ) 26.03.2026 httos://m.eds00.ru/5603e30b
OOKOBOM MOBEPXHOCTHU YCEUEHHOU
ImUpaMu bl
KontponsHas paboTa o reme bubnuoreka [IOK
% "MHoOrorpaHHuKu" 08.04.2026 https://m.edsoo.ru/a95f5c04
N bubnuoteka [IOK
56 [TonsiTHe 06 00BEME 09.04.2026 httos://m.edsoo.ru/7ad0020b
N bubnuoteka [IOK
> OObEM npamh et 15.04.2026 https://m.eds00.ru/235171b3
N bubmmoreka [JOK
%8 OObCM npamh et 16.04.2026 https://m.edsoo.ru/f47dfefd
N bubmmoreka [JOK
> OObEm mpavi eI 22.04.2026 https://m.eds00.ru/79¢10312
N bu6mmoreka [JOK
60 OObEm mpavi eI 23.04.2026 https://m.edsoo.ru/2faadc3f
N bubnuoreka [IOK
61 OObEM mpH3MEI 29.04.2026 https://m.eds00.ru/79853608
N bubnuoreka [IOK
62 OObEM mpH3MEI 30.04.2026 https://m.edso0.ru/1e053890
N bubmuoreka [IOK
63 OObEM mpH3MEI 06.05.2026 https://m.edso0.ru/482d3f51
64 KOHTE)OJ'ILHaS[ paboTa 1o Teme 07.05.2026 bu6nuoreka LIOK
"O06BbEMBI MHOTOTPAaHHUKOB" https://m.edsoo.ru/28a6573c
65 TosTopesne, 06oGmenne 13.05.2006 | Dnommorexa LOK

https://m.edsoo.ru/098bedad



https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad

cucTeMaTu3alys 3HaHUH.
[Toctpoenue ceuenuii B
MHOTOTPaHHUKE

66

[ToBTOpenue, 0600mEeHNE
cUCTEeMaTH3anus 3HaHUH.
Brruncnenue pacCTOsIHUN: MEXKIY
JIBYMS TOYKaMH, OT TOYKHU 10
MPSAMOM, OT TOYKH JI0 IFTIOCKOCTH,
MEKy CKPEIUBAKOIIUMUCS
MPSIMBIMHU

14.05.2026

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

67

Nrorosas koHTpoJibHAs paboTa

20.05.2026

bu6mmoreka [JOK
https://m.edsoo0.ru/b9146bc0

68

[ToBTOpEeHME, 0600IIEHNE
CHUCTEMAaTU3alysI 3HAHNH.
Brruucienue yrios: Mexay
CKPENTUBAIOIIMUMHUCS MPSMBIMHU,
MEXKTy NPSIMOU U TUIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YIIIOB MEXTY
IUIOCKOCTSIMH

21.05.2026

bubmmoreka [JOK
https://m.edsoo.ru/56765e8b

OBIIEE KOJIMYECTBO HACOB I10
I[TPOTPAMME

68
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11 «A» KJIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne Temaypoxa Kontpoas | Ilpaktn Jara uupponrie
Bcero
n/n Hgie Yeckue M3y4YeHU S o0pa3oBaTe/ibHbIE
padoTbI padoThI pecypchbl
1 Cdepa u map: neHTp, paanyc, IMaMmeTp; Iioaab 1 01.09.2025 bubnuoteka [IOK
MMOBEPXHOCTU CPepbl https://m.edsoo.ru/0341bc2b
5 Bsaumuoe pacnionoxenue chepsl M IIIOCKOCTH; 1 05.09.2025 | Bu6miorexa [IOK
' KacarteJbHasl TIIOCKOCTH K cepe; TUIomaas chepbl https://m.edsoo.ru/bed12a43
3 Bszaumuoe pacnonoxkenne cGepsl M IIIOCKOCTH; ! 08.09.2025 | Bu6muorexa IIOK
' KacarteJbHasl TIIOCKOCTH K cepe; TUIomaas chepbl https://m.edsoo.ru/bed12a43
4 N3o0paxkenue chepsl, mapa Ha miIockoctd. CeueHus 1 12.09.2025 | Bubmuoreka [IOK
" | mapa https://m.edsoo.ru/bc15f7f2
[unuHapudeckas TOBEPXHOCTh, 0Opasyromme 15.09.2025
5 MWINHAPUIECKOM IMTOBEPXHOCTH, OCh IIMINHIPUIECKOH 1 bubmorexa LIOK
' HOBerIfOCTI/I P ’ P https://m.eds00.ru/6054b8c1
Hunuuap: ocHOBaHMS U OOKOBAsi TOBEPXHOCTD, 19.09.2025 | bu6mmoreka [IOK
6. 00pa3yroias 1 0Ch; IJIOIIAlb OOKOBOU U MOJTHOM 1 https://m.edso00.ru/188f6216
MOBEPXHOCTH
HunuHap: ocHOBaHMS U OOKOBasi TOBEPXHOCTD, 22.09.2025 | bubnuoreka LIOK
7. o0pa3ymoliias 1 0Ch; MI0IIa s> OOKOBOW U MOJIHOM 1 https://m.edsoo.ru/188f6216
MOBEPXHOCTH
N3o00paxkenue NUIMHpA Ha TUIOCKOCTH. Pa3zBépTKa 26.09.2025
8 winHapa. CedeHus MUIMHIPA (TUIOCKOCTHIO 1 bubmorexa [TOK
S n Apa- B t AP B ’ https://m.edso0.ru/016e25eb
napauieNbHON WK MEPIeHIUKYASIPHONU OCH IIUITUHAPA)
9 Konunueckast ToBepXHOCTh, 00pa3yroIne KOHUYECKOM 1 29.09.2025 | Bubmuoreka LIOK

MOBEPXHOCTHU, OChb U BEPIIHNHA KOHMYECKOM MMOBEPXHOCTHU

https://m.edsoo.ru/c94ba09b
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10 Konyc: ocHOBaHuME 1 BepIMHA, 00pa3yroias U OCh; 03.10.2025 | Bubamoreka [JOK
| momans GOKOBOM M HOIHON MOBEPXHOCTH https://m.edsoo.ru/897dd3b2
1 KoHyc: ocHOBaHME ¥ BepIIMHA, 00pa3yIoIIas U OCh; 06.10.2025 | Bubmuorexa LIOK
| miomaas GOKOBO# U TOJHOM MMOBEPXHOCTH https://m.edsoo.ru/897dd3b2
12 Y cedéHHBIN KOHYC: 00pa3yroIIue U BBICOTA; OCHOBAHUS H 10.10.2025 | BubGauorexa IIOK
| GOKOBas MIOBEPXHOCTH https://m.edso0.ru/1468bab3
13 Y cedéHHBIN KOHYC: 00pa3yroIIre U BBICOTA; OCHOBAHUS H 13.10.2025 | Bubmmoreka [IOK
| OOKOBas MOBEPXHOCTh https://m.edso0.ru/1468bab3
N300paxkenue koHyca Ha MIIOCKOCTU. Pa3BEépTka KoHYyCa.
14 Ceuenus koHyca (TUIOCKOCTBIO, TTapaJIIETBHON bubnuoteka [IOK
| OCHOBAHMIO, U TJIOCKOCTBIO, TIPOXOISMIEH Yepes 17.10.2025 https://m.edsoo.ru/Obdelbe8
BEPILUHY)
15.| KomOuHanus Ten BpalieHus © MHOTOTPaHHUKOB 20.10.2025 | Bubmmorexa LIOK
' 1 pam P https://m.edsoo.ru/3cef10e5
16 MHororpaHHHK, OTTMCAHHBIN 0K0JI0 chepbl; chepa, 24.10.2025 | Bubmuoreka [IOK
'| BIMCaHHAS B MHOTOTPAHHHK WJIHM B TEJIO BPAIICHUS https://m.edsoo.ru/0b136158
MHororpaHHHK, OIIMCaHHBII 0K0JI0 cepbl; chepa, 07.11.2025 | bubauoteka [IOK
17.] Bnncannas s MHOTOTPaHHUK WJIU B TEJIO BPALLECHUS https://m.edso0.ru/0b136158
MHororpaHHuK, OIMMCaHHBIN 0KOJIO chepsl; chepa, 10.11.2025 | bubaunoreka [IOK
18.] Brmcannas s MHOTOTPaHHUK WJIM B TEJIO BPALLEHUS https://m.edso0.ru/0b136158
MHororpaHHuK, OIMMCaHHBIN 0KOJIO chepsl; chepa, 14.11.2025 | bubaunoreka [IOK
19.1 Buucannas B MHOTOI'PaHHUK WM B TEJIO BPAIICHUS https://m.edso0.ru/0b136158
" N 17.11.2025 bubmuoreka [IOK
20.| 1II . 7
oHsaTue 06 00bEMe. OCHOBHBIE CBOMCTBAa 0OBEMOB TeN httos://m.eds00.1/26a03fb7
21.|  OBbEMmMmHApa, KoHyca 21.11.2025 bubmuoreka [IOK

https://m.edso0.ru/5513d87b
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24.11.2025

bu6mmoreka [JOK

22.| OO0béM nuUIMHApa, KOHYCa https://m.edsoo.ru/5513d87b
28.11.2025 | bubnuoreka [IOK
23.| OObBéM nuIMHApa, KOHYyCa https://m.edsoo.ru/5513d87b
01.12.2025 | bubauoteka IIOK
24.| OOBéM mapa U mIomaabs chepsl https://m.edsoo.ru/d189bde2
05.12.2025 | bubauoteka IIOK
25.| OOBéMm mrapa u wiomaas cheps https://m.edsoo.ru/d189bde2
O06bEM mapa u wionaab chepsl 08.12.2025 | bubmmoteka [IOK
26. https://m.edsoo.ru/d189bde2
O06bEM mapa u wionaab chepbl 12.12.2025 | bubmmoreka [IOK
21. https://m.edsoo.ru/d189bde2
08 IToo6ubIe Tena B mpocTpancTBe. COOTHOIIEHHUS MEKITY 15.12.2025 | bubmorexa [IOK
"|  muomaasMu NoBEpXHOCTEM, 00BEMAMY OJIOOHBIX TEI https://m.edsoo.ru/810cf1eb
29 IToo6ubIe Tena B mpocTpancTBe. COOTHOIIEHHUS MEKITY 19.12.2025 | bubmorexa [IOK
| muIomanasgMu MOBEPXHOCTEMN, 00LEMaMK MOA0OHKIX TEI https://m.edsoo.ru/é10ct1eb
30 KonTposbHas padoTa mo Temam "Tena BparieHus" u 22.12.2025 | Bubnuoreka [IOK
"I "O6bemsl Ten" https://m.edsoo.ru/4a33a8ab
31l.| BekrTop Ha IJIOCKOCTH U B IIPOCTPAHCTBE 26.122025 | Bubamorexa LIOK
' p poctp https://m.edsoo.ru/5caefclb
32.| CrnoxeHue U BHIYMTAaHUEBEKTOPOB 29.12:2025 | bubmiorexa LIOK
' P https://m.edso0.ru/23f4f089
33.| CnoxeHue 1 BEBIYUTAaHHEBEKTOPOB 12.01.2026
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16.01.2026

bubmuoreka [IOK

34| VMHOXCHHCBOKTOPAHATHCIO https://m.edsoo.ru/dee379eb

35.| YMHOXEHHEBEKTOPAHAYHCIIO 19.01.2026

36. Paznoxxenne BekTopa 1mo TpéM HEeKOMILTAHAPHBIM 23.01.2026 | Bubmuorexa IJOK
BekTtopaM. [IpaBunonapauienenunena https://m.edsoo.ru/a28fd74e

37, Paznosxenue BekTopa 1o TpéM HEKOMIUTAHAPHBIM 26.01.2026
BekTopam. [IpaBusonaparienenumnena

38, Pemenue 3aau, CBSI3aHHBIX C TPUMCHEHUEM TIPABUI 30.01.2026 | Bubmmorexa IJOK
JNENCTBUN C BEKTOPAMHU https://m.edsoo.ru/5a827900

39 KoopmmHaTHO-BEKTOPHBIN METOT ITPU PEIICHUN 02.02.2026 | Bubmmoreka IJOK
reOMETPUYECKUX 3a7a4 https://m.edsoo.ru/d3alfe30
[IpssMoyronpHas cuctemMa KOOpAMHAT B IPOCTPAHCTBE. 06.02.2026

40.| Koopauuatel BekTopa. [Ipocreliniue 3a1aun B brbmmorexa [OK

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

KOOPJMHATAX

41 Yroa mexay Bekropamu. CKalIIpHOE IPOU3BEIACHHE 09.02.2026 | BubGmuoreka IIOK
BEKTOPOB https://m.edsoo.ru/725effc4

42, VYrou mexay BekTopamu. CKalsIpHOE TIPOU3BEACHHE 13.02.2026
BEKTOPOB

43, VYron mexay Bektopamu. CKalsipHOE IPOU3BEACHHE 16.02.2026
BEKTOPOB

44.| BeIuuCliEHHE YIIIOB MEKIY MPSMBIMHU M TUIOCKOCTSIMHU 20.02.2026 | bubmuorera IOK

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

45 | BBIYHCICHHE YITIOB MEX/LY NPSIMBIMU H IIIOCKOCTSAMU 27.02.2026

4p.| BBIUMCICHUE YIIIOB MEX/TY MPSIMBIMH U IIOCKOCTSIMH 02.03.2026

47 KoopamHaTHO-BEKTOPHBIN METOI TPU PELIEHUU 06.03.2026

TCOMECTPHUUYCCKUX 3a1a1



https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
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48 KonTpomnsHas paboTa 1o teme "BeKTopbl 1 KOOPIUHATHI B 13.03.2026 bubmmoreka [JOK
| mpocrtpancTae" https://m.edsoo.ru/77c22fc5
[ToBTOpeHue, 0000IIEHNE U CHCTEMATHU3ALUS 3HAHHH. 16.03.2026
49.| OcHoBHbIE (HUrypbl, HaKThl, TEOPEMBI Kypca brbamorexa HOK
' YPH, > TEOP P https://m.edsoo.ru/1780ba5d
TUTAHUMETPUHT
[ToBTOpEHue, 00001IeHNE U CUCTEMATHU3alHsI 3HAHUI. 20.03.2026
50.| OcHoBHbIE GHUTYPBI, PAKTBI, TCOPEMBI Kypca bramorexa [TOK
' ’ ’ https://m.edsoo.ru/078cd184
TUTAHUMETPUH
51 [ToBTOpEHUE, 0000IIEHUE U CHCTEMATH3AIUS 3HAHUH. 23.03.2026 bubmmorexa IIOK
| 3amaud MIaHUMETPHH M METOJIBI UX PEIICHHS https://m.edsoo.ru/7491efe0
59 [ToBTOpeHue, 006001IeHNE U CUCTEMATH3ALUS 3HAHUH. 27.03.2026
| 3amauM IIaHMMETPUM M METOIBI MX PELICHHS
53 [ToBTOpEeHME, 0000ITIEHNE U CUCTEMATU3AIIHS 3HAHUH. 06.04.2026
| 3amaun MIAHUMETPHH M METOIBI X PEIICHUSI
54 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIIHS 3HAHHUH. 10.04.2026
| 3amayu MIAHUMETPUU M METOJIbI UX PEIICHHUS
55 [ToBTOpEHUe, 0000IIEHUE U CHCTEMATH3AIUS 3HAHUH. 13.04.2026 | Bubamoreka [JOK
| 3amayu MIAHUMETPUU M METOJIbI UX PEIICHHUS https://m.edsoo.ru/4dffda97
56 [ToBTOpEeHue, 0000IIEHUE U CHCTEMATH3AIUS 3HAHUH. 17.04.2026 | Bubaunoreka IIOK
| 3amaud IJIAHUMETPHU M METOJbI UX PEILCHHS https://m.edsoo.ru/74b2ad91
57 [ToBTOpEHUE, 000OIICHNE U CUCTEMATU3AIMS 3HAHUH. 20.04.2026
| 3amayM IIaHUMETPUM M METOJIBI MX PELIEHHS
[ToBTOpeHue, 006001IeHNE U CUCTEMATU3AIIHS] 3HAHU. 24.04.2026
58.| OcHoBHBIE PUTYpBI, HaKTHI, TEOPEMBI Kypca
CTepEeOMEeTpUH
[ToBTOpenue, 06001IeHNE U CUCTeMATHU3AIIHS] 3HAHUI. 27.04.2026
bu6mmoreka [JOK
59.| OcHoBHbIE GHUTYPBI, PAKTBI, TEOPEMBI Kypca

CTCPCOMETPHUU

https://m.edsoo.ru/4dffda97
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[ToBTOpeHue, 0000IIEHNE U CUCTEMAaTU3ALUS 3HAHUH. 04.05.2026
60.| OcHoBHbIE QHUTYpPBI, PAKTBI, TCOPEMBI Kypca 1 bubmmorexa LIOK
' YPBL > TEOP P https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUU
[ToBTOpEeHue, 0000IIEHNE U CHCTEMATH3ALUs 3HAHHH. 08.05.2026
61.| OcHoBHBIC GUTYPBI, PAKTHI, TEOPEMBI Kypca 1
CTEPEOMETPUH
62 HroroBasi KOHTpPoOIbHas padoTa 1 15.05.2026 | bubmmoreka [IOK
' https://m.edsoo.ru/ec24dfc2
[ToBTOpEHue, 000011IeHNE U CUCTEMATHU3alIMs] 3HAHUI. 18.05.2026
63.| OcHoBHBIC GUTYPBI, HAKTHI, TEOPEMBI Kypca 1 brbmmorexa [TOK
' YPEL > TEOP P https://m.edsoo.ru/ec24dfc2
CTEPEOMETPUH
[ToBTOpEeHue, 00001IeHNE U CUCTEMATHU3alIHs] 3HAHUI. 22.05.2026
64.| OcHoBHBbIE UTYpHI, PaKTHI, TEOPEMBI Kypca 1 brbmmorexa [TOK
' YPHL > Te0P P https://m.edsoo.ru/f465d10e
CTEepPeOMETPUH
[ToBTOpEeHME, 0000IIEHNE M CHCTeMAaTH3allisI 3HAHU. 25.05.2026
65.| OcHoBHBIC PUTYPHI, (PAKTHI, TCOPEMBI Kypca 1
CTEpPEOMETPUH
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 65
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KJIACC
Koxa .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOI
NpoBepseMoro .
o0pa3oBaTe/IbHON NPOrpaMMBbl cpe/iHero o01ero o0pa3oBaHust
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKa, IPsIMasi, JIOCKOCTh
25 [TpuMeHsTh aKCHOMBI CTEPEOMETPHH U CIEACTBUS M3 HHUX MPH PEIICHUN
' reOMETPUUECKUX 3aa4
-3 OmnepupoBaTh MOHATHSAMH: MAPALICIBHOCTh H  TEPIECHANKYISIPHOCTD
' MPSIMBIX U IIJIOCKOCTEN
24 Knaccuduimposats B3auMHOE pacrosiokeHHe NPSIMBIX U IMJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYTPAHHBIN YroJl, TpaHu ABYTPaHHOTO yria,
7.5 pedpo IBYTpaHHOTO YIJia, TWHEWHBIN yroj ABYrPaHHOTO yrila, TpaaycHast
Mepa IBYTpaHHOTO yria
- OnepupoBaTh MOHATUSMHU: MHOTOTPAHHMK, BBITYKIIBI M HEBBITYKJIBINA
' MHOTOTPaHHHK, 3JIeMEHTbl MHOTOI'PaHHUKA, PAaBUIbHBIA MHOTOIPAaHHUK
27 Pacrio3naBath OCHOBHBIE BHJbI MHOTOIPAHHUKOB (IHpaMuja, MpuU3Ma,
' MPSMOYTOJIbHBIN TapaljIesIeumne1, Ky0)
Knaccudpunupoare  MHOTOTpaHHHMKH, BBIOMpas  OCHOBAaHUSA  JUIA
-8 KIaccu@ukanuy  (BBINYKJIbIE W HEBBINYKJIbIE  MHOTOTPAHHUKH,
' OpaBWIbHbIE MHOTOIPAHHUKH, TMPsIMblE W HAKJIOHHBIE TPHU3MBI,
napasiesIenune /bl)
29 OmnepupoBathb HOHATHAMU: CeKylIas IJIOCKOCT, ceueHHe
' MHOT'OTPaHHUKOB
210 OOBSCHAT,  NPUHLUIBI  TOCTPOEHHS  CEYEHUH  MHOTOIPaHHUKOB,
' MCIIOJIB3YSI METOJ CIIENIOB
211 Ctpouth ce4yeHUs] MHOTOTPAaHHMKOB METOJOM CJIE/IOB, BBIMOJHSATD

(BBIHOCHBI€) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp:




BU/] CBEPXY, COOKY, CHU3Y

7.12

Pemrate 3ala4ui Ha HAXO0XKXACHUC IrCOMCTPUYCCKUX BCIWYHH I10 06pa3uaM
Wi ajJropurMam, MPUMCHASA HM3BCCTHLIC AHAJIUTUYCCKUC MCETOJbI IIpH
pPeIICHMU CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha BbIYMCIICHHC
paCCTOﬂHI/Iﬁ MCXKAY ABYMA TOYKAaMH, OT TOYKHU 0 Hp?[MOfI, OT TOYKH 10

IIJIOCKOCTH, MCKAY CKPCIIMBAIOIIUMUCS ITPAMBIMU

7.13

Pemath 3a1aun Ha HAXO0XJICHUE TEOMETPUUYCCKUX BEIUYHH MO 00pasiam
WU alNTOpUTMaM, MPUMEHSSI W3BECTHBIC AHATUTHUYECKHE METOJbI TpU
pelIeHNN CTaHAAPTHBIX MaTEeMaTHYECKUX 3a/lad Ha BBIYHMCICHUE YTJIOB
MEXy CKPEIIUBAIOIIUMHUCS TPSIMBIMH, MEXKIY MPSIMOM U TUIOCKOCTHIO,

MCKAY IJIOCKOCTSAMHU, IBYT'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IJIOMIAAM TOBEPXHOCTEM MHOTOTPAaHHHUKOB
(mpu3ma, nmupamuaa) ¢ npuMeHeHreM (HopMyJ, BHIYUCISATh COOTHOIIEHUS
MeXAy  IUIOIIAIsIMHU MOBEPXHOCTEH, o6bEMamMu 10100HBIX

MHOTI'OrpaHHUKOB

7.15

OnepupoBaTh MOHATHSMHU: CUMMETPHUSL B NHPOCTPAHCTBE, LIEHTP, OChb H

IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUHU (DUTYPBI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HHGOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTypaX, MPEACTaBICHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumensaTs reomerpudeckue (akThl JUIsI PEIIEHUS] CTEPEOMETPHUUECKUX
3a/1a4, MPENoJIaralolliuX HECKOJIbKO MHIAroB pEIIeHMs, €CIIU YCIOBUS

IPUMEHEHHUS 33aJ]aHbl B IBHOI opme

7.18

[IpumeHaTs mpocTeiillie MporpaMMHBIE CPEICTBA M 3JIEKTPOHHO-

KOMMYHUKAIUOHHBIC CUCTEMBI IIPHU PCHICHUU CTEPCOMETPUICCKUX 3adavd

7.19

HpI/IBOI[I/ITL IMPUMCEPbI MAaTEMATHUUYCCKUX 3aKOHOMepHOCTeI71 B IIPUPOJAC U

JKU3HH, PACIIO3HABATDh MTPOABJICHUC 3dKOHOB I'€COMCTPUHN B HCKYCCTBEC

7.20

[IpuMeHATH NMOTydYeHHbIE 3HAaHUS Ha MIPAKTUKE: aHAIM3UPOBATh PeabHbIC
CUTyallUl M NPUMEHATh M3y4YEHHbIE IOHATHS B IpOLECCEe IOUCKa
peleHus MaTeMaTHYECKH copMyITupOBaHHON npoOeMsl,
MOJIETIMPOBAaTh PEalbHbIE CUTYAallUH Ha S3bIKE T€OMETPUH, MCCIEN0BATh
IIOCTPOECHHBIE MOJIEJIM C HMCIOJIb30BAHUEM TI'€OMETPUUYECKUX IOHATUH U
TeopeM, amnmnapara aiaredpsl, pelaTh IpakTHYeCKUe 3a/1aui, CBSA3aHHBIE C

HaxXO0XKXJACHUCM I'COMCTPHUICCKUX BCINYNH




11 KJIIACC

Ko IIpoBepsiemble MpeaMeTHbIE Pe3yIbTAThl 0CBOEHUSI OCHOBHOI
NPOBEPSIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMbI CPe/IHEro 001ero oopa3oBaHus
pe3yjabTaTa
6 I'eomerpus
OnepupoBaTh NOHATHAMHU: [HJIMHIPUYECKAS TIOBEPXHOCTH, 00pa3yromme
61 WIMHAPUYECKON TMOBEPXHOCTH, LWJIMHIP, KOHWYECKas IOBEPXHOCTb,
' oOpa3ylolyue KOHUYECKOM  IOBEPXHOCTH, KOHYC, cdepuueckas
MIOBEPXHOCTH
6.2 Pacnio3naBate Tena BpaiieHus (HAIUHIP, KOHYC, cepa u 1map)
6.3 OOBACHATH CTIOCOOBI IOTYYEHUS TEJT BPAIICHUS
6.4 KiaccudumupoBaTs B3auMHOE pacnoioskeHHe cPepbl U INTOCKOCTH
OnepupoBaTh MNOHATHSIMU: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA,
6.5 BBICOTA CErMEHTa, IIapOBOW CIIOW, OCHOBAHWE IIAPOBOTO CIIOS, BBHICOTA
[IapOBOTO CIIOSI, IIAPOBOH CEKTOP
66 Bbruucnare 00bEMBI M IIIOIIAAM IOBEPXHOCTEH TN  BpAILEHMS,
' reOMETPUYECKUX TeJl C IPUMEHEHHEM (POPMYJI
OnepupoBaTh MNOHATUAMU: MHOTOI'PDAaHHHUK, BIMCaHHBIH B cdepy u
6.7 OTIMCaHHBIN 0KOJI0 cdephl, chepa, BOUCaHHAS B MHOTOTPAHHHK WJIH TEJIO
BpALIECHUS
68 BbluucnsaTh  COOTHOIIEHMS MEXKIy IUIOIAAAMH  TOBEPXHOCTEH |
' 00BEMaMHU ITOT00HBIX TEI
69 N306paxxaTs n3ydaemble (GUIYpbl OT PYKH M C NPUMEHEHHEM IPOCTBIX
' YepTEKHBIX MHCTPYMEHTOB
BbINONHATE (BBIHOCHBIE) IUIOCKHE YEPTEXH U3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (QUTYp: BHUI CBEpXy, COOKY, CHHU3Y; CTPOUTH CEUEHHUS Tel
BpALIECHUS
W3BnekaTh, MHTEPHPETUPOBATH M NPeoOpa3oBbIBaTH HH(OPMAIHIO O
6.11 NPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UIypax, NpPEeACTaBICHHYIO Ha
gyepTekax U pUCyHKax
[IpumensaTh reomerpuueckue (akThl Ul PEHICHUs] CTEPEOMETPUUYECKUX
6.12 3aja4, MPeanoJaraloluX HECKOIbKO IIAroB peIleHHs, eClid YCIOBHS
MIpUMEHEHUs 3aJIaHbl B SIBHOM (opme
6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTs I[ef/'ICTBI/ISI CJIOKCHHUA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHUA BCKTOpAa Ha 4YHUCIIO, O6'b$ICHSITB, KakMMHM CBOMCTBAMH OHHU

o0namaor

6.15

[IpumeHsTH paBUIIO NapaieenuIea Npyu cI0KeHUN BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JEKApPTOBbI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYyJb BEKTOPAa, PAaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA,
YroJl MEXKJIy BEKTOpPAaMH, CKaJsIPHOE IIPOU3BEACHUE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLI

6.17

Haxomuth cymMMy BEKTOpOB M IPOU3BE/IEHUE BEKTOpa Ha YMCIIO, Yroj
MEXAY BEKTOPaMHU, CKaISIPHOE MPOU3BEICHHE, PACKIIABIBATH BEKTOP 1O

JABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3aI[aBaTI) IJIOCKOCTh YPAaBHCHUCM B IleKapTOBOﬁ CUCTEME KOOpAHAT

6.19

Pemares mpocreiimme reoMeTpUYECKHE 3aJauyd  Ha  [IPUMEHEHHUE

BCKTOPHO-KOOPANMHATHOI'O METOAA

6.20

Pemrate 3aJa4d Ha JA0Ka3aTCIbCTBO MAaTEMAaTHYCCKUX OTHOIIEHUN U
HaXO0XJICHUC TCOMCTPHUICCKUX BCIUYUH I10 06pa3uaM WK aJIrTOpUTMam,
IIPpUMCHSA HN3BECTHBIC METO/IbI npu peIiCcHUN CTaHAAPTHBIX

MaT€MaTHYCCKUX 3aJa4

6.21

[IpumenaTs mnpocTeiiliie MpPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI IIPU PEHICHUU CTECPCOMETPUUCCKHX 3aaa4

6.22

[IpuBoUTE IpUMeEpHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MpHUpOJE U

KU3HU, PAaCIIO3HABATH ITPOABJICHHUEC 3aKOHOB I'€OMECTPUHN B UCKYCCTBE

6.23

[IpumeHsTh TONy4YeHHBbIE 3HAHHWS Ha MPAKTUKE: AaHaJIU3HpPOBATh
pealibHbIE CUTyallUM W TPUMEHATh H3y4EHHbIE MOHSTHUS B IIpoIlEcce
MOMCKA pELIeHUsI MaTeMaTH4YecKd CQHOPMYIHUPOBAHHON MPOOIEMBL,
MOJIETTUPOBATh pealIbHbIC CUTYallMU Ha SI3bIKE F€OMETPHUH, MCCIIEIOBATh
MOCTPOCHHBIE MOJIENIM C UCIOJB30BaHUEM T'€OMETPUYECKUX MOHATHI U
TeopeM, amnmnapara anreOpbl, pemaTh MPaKTHUYeCKUe 3a1a4l, CBI3aHHbIE C

HaXO0XXIACHUEM I'COMCTPHUUCCKUX BCIUINH




INPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKRAHUSA

I'eomerpus

7.1

OcHoBHbIE TIOHATUS CTepeoMeTpuu. Touka, mpsiMasi, MIOCKOCTh, MPOCTPAHCTBO.
[lonsiTue 00  aKCMOMAaTMYECKOM  TOCTPOEHHH  CTEPEOMETPUM:  AKCHOMBI

CTEPEOMETPUHM H CIICJICTBUS U3 HUX

7.2

B3aumHoe  pacrnonokeHue ~TOpSAMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
MapajuleIbHbIE W CKpelIMBaromecss mnpsMble. [lapamienbHOCTh NPSAMBIX U
IJIOCKOCTEH B  MPOCTPAHCTBE: TMapajUIeibHbIE TPSAMbIE B  MPOCTPAHCTBE,
MapaJIEAbHOCTh TPEX MPSIMBIX, MApPAUICIbHOCTh NPSAMOW M IUIOCKOCTH. YTJIbI C
COHaIpaBJICHHBIMU  CTOPOHAMHU, yroa MeEXay IMIpsaMbIMH B IMPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapajuiesibHbIe TIJIOCKOCTH, CBOMCTBA MapalieIbHbIX
mmockocTeit. [Ipocreiimme mpocTpaHCTBEHHBIE (UTYPHl Ha IUIOCKOCTH: TETpadJp,

KyO, mapasuienenumnes, NoCTPOCHUE CeueHHUM

7.3

[lepneHuKyNApHOCTh MPSAMON U IUIOCKOCTH: TEPHEHAUKYISIPHbIE TpSMbBIE B
MIPOCTPAHCTBE, MPsIMbIE NTApaJUIETIbHbIE U NEPIICHIUKYISIPHBIE K IIOCKOCTH, MPU3HAK
MEPIEeHIUKYIIPHOCTH MPSMOM U MIIOCKOCTH, TEOpPEMa O MPSMOM MepreHAUKYISIPHOMN
IUIOCKOCTU. YTJBl B TPOCTPAHCTBE: YroJl MEXIy MpSIMOA U IUIOCKOCTHIO,
JIBYIpaHHBIA yroJ, JUHEWHBIM yroa naByrpaHHoro yria. Ilepnenaukyisip wu
HaKJIOHHBIE: PACCTOSHHE OT TOYKU 0 IUJIOCKOCTH, PACCTOSHHUE OT MPSMOM [0
IJIOCKOCTH, MPOEKIHUS (PUTYphl HA IMJIOCKOCTh. [lepneHAuKyIsipHOCTh MIOCKOCTEH:
MpU3HAK  MEPHeHAUKYISAPHOCTH  JABYX  IJockocteid. Teopema o  Tpéx

NEPIICHAUKYJIApax

74

ITonsaTue MHOTI'Or'paHHHUKa, OCHOBHBIC 3JJICMCHTBI MHOI'OI'pAaHHHUKA, BBIITYKJIBIC H
HEBBIITYKJIBIC MHOT'OI'paHHUKH, p%BépTKa MHOTI'OT'paHHUKaA. HpI/ISMaZ N-yrojbHas
Ipu3Ma, r'rpaHu U OCHOBAHHA IPU3MBI, IpsAMASA U HAKIIOHHAA ITPU3MBI, OokoBas u
IIOJIHAaA MOBCPXHOCTDH ITPU3MBI. Hapanneﬂennnen, priMOerJ'ILHLIfI napaJijieJICIIUIIC A
H €ro CBOMCTBA. HI/IpaMI/II[aZ N-yrojabHas NupamMuaa, 'paHd 1 OCHOBAHUE IMHMPAMUJIbI,
OOKOBast M IOJIHAS IMOBCPXHOCTh MHUPaAMHUIbI, IIPABUJIbHAA U yCC‘-IéHHaH nupamMuaa.

ONEeMEHTHI npu3Mbl MW TNHAPAMUIBI. HpaBI/IHBHBIC MHOTOI'pAHHUKU: TIOHATUC




IIPaBUJIBHOIO MHOTIOTPAaHHUKA, IpPAaBWIbHAs IMpU3Ma U IPAaBUIbHAs NHUPAMUIA,
NpaBUJIbHAS TPEYTOJIbHAS MMUPaMUA M TPAaBUIbHBIA TeTpasap, KyO. IlpeacraBienune
O NIPaBWIbHBIX MHOTIOIPDAaHHUKAX: OKTa’Ap, NOJAEKa’aAp M ukocadapyrue CeueHus

MIPU3MBI U TUPAMU/IBI

7.5

CummeTpusi B TPOCTPAHCTBE: CHUMMETPUS OTHOCHTEIHLHO TOYKH, IPSIMOM,
IJIOCKOCTH. DJIE€MEHThl CHMMETPUHU B MUPAMU/JIAX, MMapajliesenuIeax, MpaBuiibHbIX

MHOTI'OrpaHHHUKax

7.6

Borunicnenue »1€MEHTOB MHOTOTPAaHHUKOB: pé&Opa, auaroHanu, yrisl. Ilnomane
OOKOBOM TMOBEPXHOCTH W TMOJHON MOBEPXHOCTH MPSAMOW TPU3MBI, IUIOIIAIb
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMON mpu3Msbl. [Inomaas 60koBoi
IIOBEPXHOCTH M TIOBEPXHOCTH MPABWIBHONW NUPAMHUIBI, TEOpEMa O ILIOMIAIH

yceu€HHoM nupamuabl. [lonstie 06 06béMe. O0BEM NMUpaMUIbI, IPU3MBI

1.7

[Tono6HnbIe Tena B mpocTpancTBe. COOTHOMIEHUST MEXK Y TIIOMIAIIMHA TIOBEPXHOCTEH,

00bEMaMH OJIOOHBIX TE

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COlePKAHMS

6

I'eomerpust

6.1

Hunuaapudeckas MoBEpXHOCTh, 00pa3yroline HUIMHIPUUECKON TOBEPXHOCTH, OCh
UWIMHAPUYECKONH moBepxHOCTH. LuiauHap: ocHoBaHHMs U OOKOBas MOBEPXHOCTb,

oOpa3yolas 1 0cb, IUIOIIA A, O0KOBOI U MOJTHOM OBEPXHOCTU

6.2

Konndeckas moBepXHOCTh, 00pa3yrolue KOHMUYECKOW MOBEPXHOCTH, OCh U BEPIIMHA
KOHHMYECKOW IMOBEepXHOCTH. KOHyC: OCHOBaHHME W BepIMHA, 00pa3yromias ¥ OcCh,
Ionaab OOKOBOM W TOJHON MOBEPXHOCTU. YCEUEHHBIH KOHYC: OOpasylolue u

BBICOTA, OCHOBAHUA U OoKOBas IMOBCPXHOCTb

6.3

Cdepa u map: ueHtp, paguyc, ITuamMeTp, IIOMaas MoBepxXHoCcTH cdepbl. Banmuoe
pacroyio)kenue chepbl U TIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IIonaan
cepbl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUA Ha IIJIOCKOCTH. P%BépTKa OUJINHApPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpallCHHUA W MHOTOTPAHHHKOB. MHOFOFpaHHI/IK, OIMMCaHHBIN

OKOJIO C(I)epLI, C(I)epa, BIIMCAHHAas B MHOTOTpPAaHHUK, WJIN TCJIO BpAalllCHUA

6.6

[Tonsitne 00 o6wéMe. OcHoOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuiesienumnena u cieactBuss u3 He€. OO0bEM IMIUHIpA,

KoHyca. O0BEM 1apa u mIonmaab chepsl




[lomobueie Tema B mpoctpancTBe.  COOTHOMICHHS  MEKIY — IUIOMIASIMHU

o MOBEPXHOCTEH, 00bEMaMU OJOOHBIX Tel
6.8 Ceuenusa uunuHapa (mapajiebHO W TEPIEHAUKYISIPHO OCH), CEUEHHUs KOHYca
' (mapanienbHOE OCHOBAHUIO U ITPOXOJIAIIEE Yepe3 BEPIIMHY), CEUCHHUS LIapa
Bexrop Ha miockocth u B mpocTpaHcTBe. ClI0)KEHME M BbIUMTAHUE BEKTOPOB.
6.9 YMHO)X€EHHEe BeKTOopa Ha uncio. PasnokeHue BekTopa 1Mo TpEM HEKOMIUIAHAPHBIM
' BekropaMm. IIpaBuno mnapamienenunena. Pemenue 3agad, CBS3aHHBIX C
IIPUMEHEHHUEM IIPABUIJI IEUCTBUM C BEKTOpaMH
[IpssmoyronpHas cucreMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTel BeKTOpa.
6.10 [Ipocreiiimue 3amaun B KOOpAMHATax. YToa Mexay Bekropamu. CkansipHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YIJIOB MEXKAY MPAMBIMHU U TUIOCKOCTSAMM.

KoopanHaTHO-BEKTOPHBIN METO/I IIPY PEILIEHUH T€OMETPUYECKUX 3a7a4




MPOBEPSIEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBLHOU
IPOT'PAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUSI

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

IIpoBepsiemble TPeGOBaHUSI K MPEIMETHBIM Pe3yJibTaTaM O0CBOECHHS
OCHOBHOIi 00pa3oBaTe/ibHON MPOrpaMMBbl CpeIHero 0o1ero
o0pa3oBaHus

Bragenne MeTomamMu JIOKa3aTeNbCTB, AITOPUTMAMH DEIICHHUS 3aj1ad,
yMeHue (opMyIUpoBaTh U ONEPUPOBATH MOHATUSMU: OIpeAeTIeHHE,
aKcHoMa, TeopeMa, CIIEJICTBUE, CBOMCTBO, NpPHU3HAK, OKa3aTeIbCTBO,
PaBHOCHJIbHBIE (OPMYIUPOBKHU; TPUMEHSTh UX; YMEHHE (POPMYIUPOBATH
o0paTHO€ U TPOTHBOIIOJIOKHOE YTBEPXKACHHUE, MPUBOAUTH IPUMEPHI U
KOHTPpHOPHUMEPLI, HCIIOJIB30BaTb MCTOM MaTeMaTHYEeCKOU WHAYKIHH,
IIpOBOAUTH A0Ka3aTCJIbHBIC PaCCYXXIACHUA npu peuiCcHuMU 3ajad,
OLICHUBATH JIOTUYCCKYIO IMPaBHJIIBHOCTDH paccy>1<)1eHI/H71; YMCHHC
OIICpUPOBATH MOHATHUAMHU: MHOXECTBO, IIOAMHOYKCCTBO, OICpAllMU HaI
MHO>XXECTBaAMHU, YMCHHC HUCIIOJIB30BAaTh TeOpeTHKO-MHO)KeCTBeHHLIfI
arrmapar i OnmrucaHusa peajlbHBIX IMPOLECCOB U SIBIICHUU U Ipu pCUICHUHU
3amad4, B TOM 4YHCIE W3 JPYTUX YYEOHBIX MPEIMETOB; yMEHHE
OTIEPUPOBATH MOHATUSAMH: Tpad, CBA3HBINA rpad, AepeBo, MUKI, rpad Ha
IUIOCKOCTH; YMEHHWE 3allaBaTh W OINHKCHIBATh Tpadbl Pa3THYHBIMU
crioco0aMu; UCTIOIB30BaTh rpadbl IPH PEIICHUN 33734

YMeHue onepupoBaTh MOHATUSMHU: HATYpaJIbHOE YHUCIO, LIEJI0€ YHUCIIO,
CTENeHb C IENbIM M0Ka3aTeIeM, KOPEHb HaTypalbHOU CTENEeHH, CTETeHb
C panMOHAJNBHBIM  TIOKa3aTelieM, CTelNeHb C  JeHCTBUTEIbHBIM
nokasaresnem, JiorapupM UuCIa, CHHYC, KOCHHYC M  TaHT€HC
IPOU3BOJBHOIO YHCJA, OCTATOK IO MOJYJI0, PAalMOHAIBHOE YHCIIO,
UppAllMOHANILHOE  YMCJIO,  MHOXECTBa  HAaTypajbHBIX,  LEJNbIX,
palMoOHANbHBIX, JCUCTBUTENBHBIX YHCEN, yMEHHE HCIOIb30BaTh
NPU3HAKU JIETMMOCTH, HAUMEHBIIMKA OOIIMI AETUTeNhb U HauMEHbIIee
obmree kpatHoe, anroput™ EBKinga npu pemieHun 3aaad; 3HaKOMCTBO C
pPa3IMYHBIMU  TMO3UIMOHHBIMH  CHUCTEMaMH  CUHUCICHHS;  YMCHHE
BBITIOJHATH BBIYHMCICHUE 3HAYEHUH M MPeoOpa3oBaHUs BBIPAKEHUN CO
CTeNeHs MU U JorapudMamu, MmpeoOpa3oBaHUs IPOOHO-PAIMOHATBHBIX
BBIPQKEHUI; YMEHHME OIEPUPOBATH IOHATUSAMU: IOCIEN0BATEIBHOCTD,
apupmeTHyecKas Iporpeccus, reoMeTpudecKas nporpeccus,
OeCKOHEUYHO YyObIBaloIlas TIeoMeTpUYecKas IpOrpeccHs; yMEHHeE
3a/1aBaTh MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C IOMOIIBIO PEKYPPEHTHBIX
¢dbopMynn; yMEHHE OINEepUpPOBaTh MOHATUAMHU: KOMILJIEKCHOE YHCIIO,
CONPsDKEHHBIE KOMITJIEKCHBIE YMCIIa, MOJYJIb U apTYMEHT KOMIUIEKCHOTO
yucnaa, ¢opMa 3aluCH  KOMIUIEKCHBIX 4Hcel (reoMeTpudecKas,




TPUrOHOMETpHUUECKass M  anreOpauueckas); yYMETb  IPOU3BOJUTH
apupMeTHIecKre IEUCTBUS C KOMIUIEKCHBIMH YHCIAaMH;, HPUBOIHUTH
OpUMEpHl  MCHOJB30BAaHMS  KOMIUIGKCHBIX — YHCEN;  ONEepUPOBAThH
NOHATUSAMHM: MaTpula 2%X2 u 3X3, ONpeneNuTeNb  MaTPHIBL,
TE€OMETPUYECKUI CMBICI ONPEIEIIUTENLS

YMeHue onepupoBaTh MOHATUSIMU: PAUUOHAIBHBIE, HWPPAUMOHAJIbHBIE,
MOKa3aTeJIbHbIC, CTENEHHbIC, JOrapu(pMUUECKHE, TPUTOHOMETPUUECKUE
YpPaBHEHUSI M HEPABEHCTBA, HMX CHUCTEMbl; YMEHHUE OIEPUPOBATH
MOHSATUSMU: TOXKJIECTBO, TOXIACCTBEHHOE IMpeoOpa3zoBaHUE, YpaBHEHUE,
HEpPABEHCTBO, CHCTEMa YPAaBHEHHW M HEPABEHCTB, PAaBHOCHJIBHOCTH
YpaBHEHUH, HEPAaBEHCTB M CHUCTEM; YMEHHUE pelaTh YpaBHEHUS,
HEpPABEHCTBA W CHUCTEMbI C TMOMOMIIBIO PA3JIUYHBIX MPUEMOB; pEIIaTh
YpaBHEHMS, HEPABEHCTBA W CHCTEMBI C [ApaMETPOM; NPUMEHSTh
YpaBHEHMS, HEPABEHCTBA, UX CHUCTEMBI ISl PEUICHUS MAaTEMAaTHYECKUX
3a/1a4 M 3a71a4 U3 pa3IMIHbIX 00JIacTel HAyKH U PeaTbHOMN KH3HU

YMenue onepupoBaTb MOHATUSIMH: (QYHKIUS, YETHOCTh (YHKIINH,
MEePUOIUYHOCTh (DYHKIIUH, OTPAHHMUYEHHOCTH (YHKIIMH, MOHOTOHHOCTb
GbyHKIMM, SKCTpeMyM (GYHKIMH, HanOoJblliee U HauMEHbIIIee 3HaAUYEeHUs
(YHKIIMM Ha MPOMEKYTKE, HeMpepblBHAsA (QYHKIIMS, aCUMITOTHI Tpaduka
(GyHKIMY, TIepBast U BTOpas NPOU3BOAHAST (PYHKIIMH, T€OMETPHUUECKUN U
(U3UYECKU CMBICT TPOU3BOJTHOM, TIEpBOOOpa3Has, OMpeneIEHHBIN
UHTErpajl; YMEHHE HaXOJIUThb ACUMOTOTHI rpaduka (YHKLUUHU; yMEHHE
BBIUUCIIATE HPOU3BOJHBIE CYMMBI, NPOM3BEIEHMs, YacTHOTO H
KOMIO3HMIMU (PYHKIUH, HAXOIUTh YpaBHEHHE KacaTelabHOW K rpaduky
(GyHKLIMU; yMEHUE HAXOIUTh MPOMU3BOJHBIC SJIEMEHTApHBIX (YHKLUH;
YMEHHUE UCMOJb30BaTh MPOU3BOJHYIO JUI HCCIENOBaHUA (DYHKIIMIA,
HAXOJUTh HAWOOJbIINE U HAUMEHbIINE 3HAueHUs (YHKUUH; CTPOUTH
rpadMKd MHOTOUWIEHOB C HCIOJb30BAHHMEM alllapaTa MaTeMaTH4eCKOro
aHaluu3a; MPUMEHATh IPOU3BOJHYIO JUIA HAXOXKJICHHMs HaWIydIlIero
peleHusl B IMPUKIAJHBIX, B TOM YHUCJIE COLUAIBbHO-KOHOMUYECKUX M
¢bu3nyeckux 3a/a4yax; HaXOJUTh IUIOMATN U 00BEMBI (GUTY C IOMOILBIO
UHTErpajia; MPUBOJUTH MPUMEPbl MAaTEMATUYECKOTO MOJEIUPOBAHUS C
HOMOILBIO U (epeHINaTBbHBIX YPAaBHEHUH

YMmenue onepupoBaThb MOHATUAMH: Tpaduk GyHKIUH, oOpaTHas
GbyHKIUsA, KOMIO3UIUS (OYHKIUH, JIMHEHHAs (QyHKIMs, KBaJpaTUYHAs
byHKIHS, panoHanbHas byHKIMS, CTEEeHHAas GbyHKIHS,
TPUTOHOMETpUUECKHe  (QYHKIUU, OOpaTHbIE TPUTOHOMETPUUECKHE
GbyHKIMKM, TOKazaTenbHas U Jorapupmudeckas GyHKIHH; YMEHHE
CTpOuTh TpadUKU H3YYCHHBIX (PYHKIUN, BBITIOTHATH MpPeoOpa3oBaHUs
rpadukoB (HYHKIIHI, UCTIOIB30BATh IpadUKH AJS U3YUYEHUS MPOIIECCOB U
3aBUCHUMOCTEH, MPHU PEIICHUU 3a7ad U3 APYruX y4eOHBIX MPEIMETOB H
3a/1a4 U3 pearbHON KU3HU; BBIpAXKaTh GOpMyIaMu 3aBUCUMOCTH MEKIY
BETMYMHAMHM, HCIOIB30BaTh CBOWCTBA U Tpaduku QyHKOUNH O




peleHus ypaBHeHUH, HEPABEHCTB | 3ajad C MapameTpamu; n300paxarb
Ha KOOPAMHATHOM IUIOCKOCTM MHOXECTBA PpELICHUM YypaBHEHUH,
HEPABEHCTB U UX CUCTEM

YMeHue pemiaTb TEKCTOBBIE 33/a4d Pa3HbIX TUIOB (B TOM YHCJIE Ha
IPOLEHTHI, JOJIM U YacTH, Ha JBUXKEHHUE, pabOTy, CTOUMOCTb TOBAapOB U
yCIIyT, HAJIOTH, 3a/1a4y U3 00JIaCTH YNpPaBJICHUS JUYHBIMU U CEMEHHBIMU
(uHaHCAMM); COCTaBIATH BBIPAKCHHUS, YpaBHEHHs, HEPABEHCTBA M HUX
CHUCTEMBI IO YCIIOBHIO 3aJa4H, MCCIEHOBATH IIOJIyYEHHOE PEUICHHE H
OLICHMBATh MPABIONOAOOHOCTh pPE3yIbTaTOB; YMEHHUE MOJEIUPOBATH
peanbHble CUTYyallMH Ha S3BIKE MAaTEMAaTHKH; COCTABIIATH BBIPAXKECHMS,
YpaBHEHUS, HEPAaBEHCTBA M HMX CHUCTEMbl 10 YCIOBHMIO 3aJ1ayH,
HCCIIEI0BaTh ITIOCTPOEHHBIE MOJEIM C MCIOJBb30BAHMEM armapara
anredpbl, UHTEPIIPETUPOBATH MOJTYUYEHHBIH pe3ybTaT

YMeHue onepupoBaTh MOHATHIMH: CpelHee apudMeTuiecKoe, MearuaHa,
HanboIIbIIIEE n HaMMCHBIIIEEC 3HA4YCHHA, pasmax, AUcCTiepcus,
CTaHJAapTHOE OTKJIOHEHHE YHCIOBOIO Habopa; yMEHHE U3BIIEKATb,
WHTEPIPETUPOBATh HH(OpPMAIIMIO, TPEACTABICHHYIO B Talnwiax, Ha
auarpaMmax, rpagukax, OTpa)karollyr CBOMCTBA peabHbIX MPOIECCOB U
SIBJICHH; TIPEACTABIISITE HHPOPMAIIUIO C TIOMOIIIBIO TaOIUIT M JUATPAMM;
HucciaeaoBaTb CTaTUCTUYCCKUC JAaHHBIC, B TOM YHCJIC C IMPUMCHCHHUEM
rpaguyeckux METOJOB M  JJIGKTPOHHBIX  CPEIACTB; TIpauUuecKu
HCCIIEI0OBAaTh COBMECTHbIE HAOMIOAECHHS C TMOMOIIBI0  JUarpaMm
paccerBaHUs U TMHEHHOU PErpeccun

YMeHue omnepupoBaTh MOHATHSAMH: CIy4alHBIM OMNBIT W ClydailHOE
COOBITHE, BEPOSITHOCTh CIyJalHOTO COOBITHS; YMCHHE BBIYHCISATH
BEPOSATHOCTh C HCIIOJIb30BAaHHEM TI'pa)UueCKuX METOJIOB; IPUMEHSThH
(GOpMYIBI CIIOKECHUST U YMHOXEHHSI BEPOSTHOCTEH, (GOpPMYIy IMOJHOM
BEepOSATHOCTH, hopmyiy bepHyinu, komOuHatopHbie GakThl U (HOPMYIIHI;
OIICHUBATh BEPOSTHOCTH PEAIBbHBIX COOBITHH; YMEHHE OIICPUPOBATH
NOHATUSIMH: CIIydailHas BEJIHMYMHA, pACIpEICICHUE BEPOSITHOCTEH,
MaTeMaTHYeCKOe OXKHJAHHEe, IHCIEPCUs W CTaHAAPTHOE OTKIOHCHHE
CIIyYailHOW  BEJIMYWHBI, (QYHKIUU PaCHpEleNieHuss U IUIOTHOCTH
PaBHOMEPHOTO, IOKA3aTeIbHOTO W HOPMAJBHOTO  pacIpe/eliCHHI;
YMEHHUE WCIOJIb30BaTh CBOWCTBA WM3YYCHHBIX pPACIPEICICHUH JUIs
pelieHus 3ajad; 3HAKOMCTBO C TOHSATHUSIMH: 3aKOH OOJIBIIMX 4YHCEJ,
METOJIbl BBIOOPOYHBIX HCCIICAOBAHUIN; YMEHUE IPHBOIHUTH IPUMEPHI
NPOSIBIICHUSI 3aKOHA OOJIBIIUX YHCEN B MPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSAX; YMEHHE OTIEPUPOBATh MOHITUSIMU: COUETaHHE, TIEPECTAaHOBKA,
YHUCIIO COYETaHWH, YHUCIO TMepecTaHoBOK; OuHOM HpIOTOHA; ymeHwme
IPUMEHSTh KOMOWHATOPHBIE (DAKTHI M PACCYKICHUS IJIs PElICHUs 3a/1a4;
OIICHUBATh BEPOATHOCTH pealbHBIX  COOBITHIA, COCTaBIISITh
BEPOSTHOCTHYIO MOJIeIb U UHTEPIIPETUPOBATH MOMYYCHHBIN pPe3ylbTaT

YMmenue OIICpHUpPOBATH IOHATHUAMMU: TOYKa, IpsAMas, IJIOCKOCTD,




IIPOCTPAHCTBO, OTPE30K, Jy4Y, BEJIMYMHA YIUVIA, IUIOCKHHA YIod,
JBYTPAHHBIA YroJ, TPEXIPAHHBIA YIOJI, CKPEIIMBAIOLIUECS IPSIMBIE,
NapaJUICIbHOCTh U INEPIEHAUKYJIAPHOCTD NPSMBIX U IUIOCKOCTEH, Yroi
MEXKIYy NPAMBIMH, YrOJd MEXAY IPSAMOM U IUIOCKOCTBIO, YIOJI MEXKIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JIO IJIOCKOCTH, PACCTOSIHUE MEKY
IPSIMBIMH, PACCTOSIHUE MEXY IUIOCKOCTSMM; YMEHUE HUCIIOJIb30BATh IIPU
pelIeHnH 3a/a4 U3ydeHHble (DAKThl U TEOPEMbI IUIAHUMETPUM; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOUIETO MHpa; CTPOUTH
MAaTE€MaTHYECKUE MOJENIM C IIOMOIIBI0 TI€OMETPHUYECKMX NOHATUH U
BEJINYMH, PEIIATh CBSI3aHHBIE C HUMH ITPAKTUYECKHE 3a/1a91
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YMeHue onepupoBaTh MOHATHUAMU: IJIOLWAAb (UIYphl, 00bEM (QUTYpHL,
MHOTOTPAaHHUK, MPaBUJIbHBI MHOTOTPAaHHUK, CEYEHHUE MHOTOTPAHHMKA,
Ky0, mapajuienenumnesa, NpusMma, Nupamuaa, Qurypa U IOBEPXHOCTb
BpallleHus, WIMHAP, KOHYC, map, cdepa, miomaas cepsl, IUIONaab
MOBEPXHOCTH MUPAMHJbI, NPU3MbI, KOHyca, HWIMHIApa, 00bEM Kyoa,
MPSIMOYTOJIBHOTO MapajjieNienuiea, NUpaMuibl, TPU3MbL, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKA MOBEPXHOCTU, CEYECHUS KOHYyca U IWIMHIPA,
napajulefibHble OCH WJIM OCHOBaHHWIO, CEUEHWE IIapa, IUIOCKOCTb,
Kacaromasicss cdepbl, MWIMHAPA, KOHYCa; YMEHHE CTPOUTh CEYeHHUE
MHOTOTpaHHUKa, N300pakaTh MHOTOTPaHHUKH, QUTYPbl U MOBEPXHOCTH
BpAILEHHs, UX CEYEHUs, B TOM YHCIIE C IOMOIIBIO AIIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHSTh CBOICTBA T€OMETPHUUECKUX (UTYp, CAMOCTOATEIBHO
(bopMynHUpOBaTh ONpENeIEHUs] U3y4aeMbIX (UTyp, BbIIBUTaTh TUIOTE3bI
O CBOMCTBax M NpHU3HAKaX reOMETPUYECKUX (Uryp, 0OOCHOBBIBATh WIIH
ONpoBepraTh MUX; YMEHHE MPOBOAUTH Kiaccupukanuio Guryp 1mo
pa3UYHBIM IPU3HAKaM, BBIIOJHATh HEOOXOIMMBIE JONOJHUTEIIbHbIE
HOCTPOEHUS

11

YMeHHue onepupoBaTh MOHATUSMH: JIBUKCHHE B  IPOCTPAHCTBE,
napayiebHBIA TIEPEHOC, CUMMETPHS Ha TJIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, IIpeoOpa3oBaHue MOJ00Ms, TOMO0OHBIE (HUTYpBHI; yMEHHUE
pacrio3HaBaTh paBHbIC U MOJOOHBIE (PUI'YPHI, B TOM YHCIE B MPHPO/IE,
UCKYCCTBE, apXUTEKTYpe; HCIIOJIb30BaTh TI'EOMETPUYCCKHE OTHOIICHHUSI
NpU PEUICHUU 3a/1a4; HAXOJUTh TEOMETPUYECCKHE BEIMYHMHBI (IJIMHA,
yroj, IUIOIAAb, OOBEM) TpPU pEHICHHH 3aJa4 M3 JPYTrUX Y4eOHBIX
NPEMETOB M U3 PEaJbHOM JKU3HU; YMCHUE BBIUYUCISTH FE€OMETPUYCCKUE
BEJIMYMHBI (JJIMHA, YTOJI, UMb, OOBEM, IUIOIIAJ b MOBEPXHOCTH),
UCTIONIB3YsSl M3y4eHHBbIE (QOpMYJIbl WU METOJAbI, B TOM YHCIE: MJIOMIalb
MOBEPXHOCTH MUPAMUJIBI, TPU3MBI, KOHYCA, IIMIUHAPA, IOMAAb Chephl;
00BEM KyOa, MPSAMOYTOJILHOTO MapajlieNenurea, MUuPaMHuIbl, TPU3MBL,
MWIMHIpA, KOHYyCa, IIapa; yMEHHE HAaxOTUTh OTHOIIEHHE OOBEMOB
HoJJOOHBIX (uryp
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YmMmenue ONICpUPOBATH MMOHATUAMUA: NPAMOYT'OJIbHAA CUCTEMA KOOPAUHAT,
BCKTOP, KOOPAUHATBI TOYKH, KOOPAWHATBI BCKTOpPA, CyMMa BCKTOPOB,




MPOU3BEJCHUE BEKTOpa HA YHMCIO, Pa3IOKEHHE BEKTOpa MO 0Oaswucy,
CKAJLIPHOE IIPOU3BEIECHUE, BEKTOPHOE IIPOMU3BEICHUE, YroJl MEXAY
BEKTOpaMH; YMEHUE HCII0JIb30BaTh BEKTOPHBIM M KOOPAMHATHBIH METOA
JUIL  peUIeHHs TeOMETPUYECKUX 3aJad M 3aJad JPYruxX YydeOHBIX
IPEIMETOB
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YMmenue BbIOMpaTh MOAXOMSIIMN METOA Ui pEIIeHHs 3a1adw;
IIOHUMAHHWE 3HAYMMOCTH MATEMaTUKH B W3Y4YCHUM MPHUPOJHBIX U
OOLIECTBEHHBIX IPOLECCOB U  SBJICHUHM; YMEHUE paclo3HaBaTh
IPOSIBJICHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE, YMEHHE IIPUBOJUTH
IIPUMEPBl  MATEMATHYECKHX OTKPBITUA POCCHHCKOM W  MHUPOBOMU
MaTeMaTH4eCKO HayKH




HEPEYEHD 2JIEMEHTOB COJAEPKAHMUS, IIPOBEPAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUS

Kox
1 | Ywucna v BeIYUCICHUS
1.1 | HarypanbHble u nensle yncia. [Ipu3Haku JeIUMOCTH LEIbIX YUCEN
12 Paunonanbupie  uncna. OOBIKHOBEHHBIE W JECATHYHBIE  JIpOOHM, TPOIEHTHI,
' OECKOHEYHBIC TICPUOJNIECKUE TPOOH
13 Apudmernueckuil KOpeHb HaTypaidbHOM creneHu. JleWcTBus ¢ apudMeTHuecKumu
' KOPHSIMH HAaTypaJIbHON CTETICHH
14 Crenens ¢ 1ensiM nokasareneM. CTeneHb ¢ pallMoOHalIbHBIM MOoKa3aTeneM. CBolcTBa
' CTEIICHU
L5 CuHyc, KOCHHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTAHTEHC YMCIIOBOTO apryMeHTa
1.6 | Jlorapudm uncna. JlecATHIHBIC U HATYPATbHBIE JIOTAPHPMBI
JlelicTBuTenbHBIC Ynciia. ApupMETHISCKHE OTIEpAIUH C IeHCTBUTEIHPHBIMHA YHCIIaAMHU.
1.7 | TpuGnmxEHHbIC BRIYUCICHHS, TIPAaBUIIa OKPYTIICHUS, PUKUIKA U OIIEHKA pe3yJibTara
BBIYMCIICHU I
1.8 | IIpeoOpazoBaHue BhIpaKCHHIA
1.9 | KommuiekcHble uucia
2 | YpaBHeHHS U HEpPABEHCTBA
2.1 | Ilenpie u 1poOHO-pAIIMOHAIIBHBIE YPAaBHEHUS
2.2 | UppanuoHanabHbIC YpaBHCHUS
2.3 | TpuroHoMeTpUueCKUe YpaBHEHUS
2.4 | Tloka3zarenbHbIe U JOTaPUPMUUECKUE YPABHEHUS
2.5 | llenbple u 1poOHO-paIIMOHANIEHBIE HEPABEHCTBA
2.6 | HUppannoHainbHbIC HEpaBEHCTBA
2.7 | TlokaszarenbHbIe U JOTrapuMHUUECKIE HEPABEHCTBA
2.8 | TpuroHoMeTpuueCKrue HEPaBEHCTBA
2.9 | CucreMbl 1 COBOKYITHOCTH YPaBHEHU U HEPABEHCTB
2.10 | VYpaBHeHUs, HEPABEHCTBA U CHCTEMBI C TapaMeTpaMu
2.11 | Marpuna cucteMbl JUHEHHBIX ypaBHEeHU. OnpeaeanTens MaTPHIIbI




OyHKIMH U rpaduku

Oynkius, cnocoObl 3amanus (yskuuu. I'paduk Qynxnum. Bzaumuo oOpatHbie

31 ¢dbysakun. YétHbie n HeuéTHbie pyHkuuu. [leproandeckue GyHKINH
Obnacte ompeneneHHs ¥ MHOXECTBO 3HaueHWd QyHkumu. Hymum ¢GyHKomm.
32 [IpoMexxyTkl  3HAKONOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
Makcumymbl W MHUHEMYMBI (GyHKnud. HawmOonblmiee W HawMeEHbIIEe 3HAYCHUE
(GyHKIMU HAa IPOMEXKYTKE
33 Crenennast GyHKIUS C HATYpaJbHBIM M LIEJBIM MoKa3areneM. E€ cBoiicTBa u rpaduk.
CpoiicTBa u rpaduK KOpHsI N-0i CTENEeHH
3.4 | TpuroHomerpuueckue GpyHKIMH, HX CBOKCTBA U TpaduKy
3.5 | IMokazarensHas u norapudmMudeckas QYHKIMM, HX CBOKCTBA 1 TpaduKy
36 Touku pazpbiBa. AcuMntoTsl rpadukoB ¢pyHkui. CBoiicTBa (QYHKIMM, HENPEPHIBHBIX
Ha OTpe3Ke
3.7 | TlociemoBaTebHOCTH, CIIOCOOBI 3a1aHHs OCIIEIOBATEIBHOCTEH
3.8 | Apudmernueckas u reoMeTpuueckas Iporpeccuu. @OpMyma CI0KHBIX MPOIIEHTOB
4 | Hauana MaTeMaTH4eCKOTo aHAIN3a
4.1 | Mpowussoauas Gpysxuu. IIpou3BoHbIE d1eMEHTAPHBIX (QYHKIHIA
[IpumeHenne NpPOU3BOAHOW K HCCIEAOBAaHUIO (YHKIMM Ha MOHOTOHHOCTh H
4.2 | skcrpemymbl. HaxosxeHne HamGONBIIEr0 W HAMMEHBIIETO 3HAYEHHs (GYHKIMH Ha
OTpe3Ke
4.3 | TlepBooOpaznas. UnTerpan
5 | MHoxecTBa 1 JIOTHKA
5.1 | MHoXecTBO, onepanuy HaJl MHOKecTBaMu. J{marpammer Ditnepa — Benna
5.2 | Jloruka
6 | BeposTHOCTB U cTaTHCTHKA
6.1 | OmnucaTenbHas CTaTUCTUKA
6.2 | BeposTtHOCTb
6.3 | KomOunaropuka
7 | T'eomerpus
7.1 | ®durypsl Ha IOCKOCTH
7.2 | IlpsiMble M IJIOCKOCTH B IPOCTPAHCTBE
7.3 | MHoOrorpaHHUKA
7.4 | Tena u MOBEPXHOCTH BpALLCHUS
7.5 | KoopauHatel U BEKTOPHI




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

Maremartuka: anreOpa 1 Hayalla MATEMAaTHYECKOTO aHAIN3a,
reOMEeTpus

I'eomeTrpus 10-11 kaaccobl, 6a30Bblii U yIiIy0JEHHBIH YPOBHH ,
JI.C.AtanacsH, B.®.byry3oB, C.b.Kagomues, 3.1'.1103HsK,
JI.C.Kucenéra, Mocksa «lIIpocsemenue» 2024
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