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IHHOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yuebHOTO Kypca «I'eomerpusi» 6azoBoro ypoBHs ais oOydaromuxcs 10 —11
KJaccoB paspaborana Ha ocHoBe denepasibHOTO TOCYAApPCTBEHHOTO 0Opa30BaTENBHOTO CTaHIApTa
cpenHero oOrmiero oOpa3oBaHMs, ¢ y4ETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHUH, MPEABSIBISIEMBIX K
MaTeMaTHu4ecKoMy OOpa30BaHUIO, M TPAIUIUN POCCUIICKOTO OOpa3oBaHus. Peanusaius mnporpaMmmsl
o0ecrieunBaeT OBJIAJICHUE KIIFOYEBBIMU KOMIICTCHIIUSMH, COCTABIISIFOIMMU OCHOBY JUISI CAMOPA3BHUTHSI U
HETPEPHIBHOTO 00pa30BaHMs, IEIOCTHOCTh OOIIEKYJIbTYPHOIO, JHUYHOCTHOTO U IO3HABATEIHHOIO
Pa3BUTHS TUYHOCTH OOYUAIOLIUXCS.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca T€OMETPpUM Ha YPOBHE CpeIHEero ooimiero oOpa3oBaHHUs 00yCIOBJIEHA
MPaKTUYECKOH 3HAYMMOCTBIO METAaNpEeIMETHBIX U IMPEIMETHBIX pe3ylbTaToB OOy4eHUS T€OMETpUU B
HalpaBJICHUH  JIMYHOCTHOIO  pa3BUTHUS  oOywarommxcs,  (opmupoBaHus  (QYyHKIHMOHAJIbHOU
MaTeMaTH4YeCKOH T'PaMOTHOCTH, M3Y4YEHMs IPYruxX y4eOHBIX AUCUUIUIMH. Pa3Butue y oOydarommxcs
MPaBWJIbHBIX TPEJCTABIEHUH O CYH[HOCTHM M IPOUCXOXKJEHUU TE€OMETPHUYECKUX aOCTpaKIIMid,
COOTHOIIEHUHU PEATBHOIO0 W HJICATBHOIO, XapaKTepe OTPAKEHUsS MATEMAaTUUYECKON HAyKOH SIBICHHU WU
MPOLIECCOB PEaJbHOrO0 MHpa, MECT€ TEeOMETpUM B CHCTEME€ HayK M pOJIM MaTeMaTH4eCcKOro
MOJETUPOBAaHUS B HAyYHOM IMO3HAHUM U B IPAKTUKE CHOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOIO
MHPOBO33PEHHUS YUaLIUXCS, a TAK)KE KaUeCTB MBILIJICHUS, HEOOXOAUMBIX JJISl aJanTallud B COBPEMEHHOM
oOmiecTne.

['eomeTpust sBrsseTcs OMHUM W3 0a30BBIX MPEIMETOB HAa YPOBHE CPEAHETO OO0IIero oOpa3oBaHUs,
TaK Kak 00ecreurnBaeT BO3MOKHOCTb U3y4eHHsI KaK JUCLIUILIUH €CTECTBEHHO-HAyYHOW HaNpaBlI€eHHOCTH,
TaK ¥ TyMaHUTAPHOM.

Jlormdeckoe MplluieHHe, (GOpMUpyeMOe MpPH HU3YYEHUU OOYYarOMIMMHCS MOHSITUHHBIX OCHOB
Tr€OMETPHUH U MOCTPOCHUH IIETIOYKHU JIOTUYECKUX YTBEPKACHUN B XOJIe pElICHHs TeOMETPUYECKUX 3ajad,
yYMEHHE BBIIBUTATh U OMPOBEPraTh TUIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MpPU pPEUICHUH 3ajad
€CTECTBEHHO-HAYYHOT'O [IUKJIA, B YACTHOCTHU U3 Kypca (GU3UKH.

YMeHue OpUEeHTHPOBATHCS B IMPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJb BO BCEX OOJACTIX
JesITeNbHOCTH YenoBeka. OpueHTanus 4ejJoBeKa BO BPEMEHU U IMPOCTPAHCTBE — HEOOXOAMMOE YCIIOBHE
€ro COIMAIBHOTO OBITHSA, (OopMa OTpPaXKEHHsSI OKPYKAIOIIET0 MHUpPA, YCIOBHUE YCIEIIHOTO IMO3HAHUS U
aKTUBHOTO TpeoOpa3oBaHUs JeHCTBUTENBHOCTH. OnepupoBaHHE MPOCTPAHCTBEHHBIMH 00Opa3zaMu
0o0BeMHSIET pa3Hble BUAbI y4EOHON U TPYAOBOM IESITENBbHOCTH, SIBISETCS OAHUM U3 MPOGECCHOHATHHO
BAKHBIX KAauyeCTB, MOSTOMY aKTyallbHa 3ajada (OpMUPOBAHUS Yy OOYUAIOLIUXCA MPOCTPAHCTBEHHOTO
MBIILJICHHUS KaK PA3HOBUIHOCTU 0OPA3HOTO MBIILICHUS — CYIIECTBEHHOIO KOMIIOHEHTA B MOJATOTOBKE K
MPAKTUYECKON JeSITEeIbHOCTH [0 MHOTUM HaIPaBJICHUSIM.

Ilenp ocBoeHusi mporpamMmbl ydeOHOro Kypca «l'eomerpusi» Ha 0a30BOM ypoBHE OOy4deHUS —
o0mreo0pa3oBarenbHOE M OOMIEKYIBTYPHOE pa3BUTHE OOydaroIIUXcsl depe3 oOecredeHrne BO3MOXKHOCTH
MPUOOpPETEHUs U UCTIOJIB30BAHUS CUCTEMATUYECKUX TEOMETPUUECKUX 3HAaHUN U ACWCTBUMN, ClICIIU(UUHBIX
reOMETPUH, BOZMOKHOCTH YCIIEHUTHOTO IPOI0JDKEHUsT 00pa30BaHus M0 CHELUATbHOCTSM, HE CBSI3aHHBIM C
MPUKIIAJHBIM UCHOJIb30BAHUEM F€OMETPUH.

IIporpamma mo reoMmeTpuu Ha 0a30BOM YpPOBHE IpeaHa3HaueHa I OOydYaroLIMXCs CpeqHen
IIKOJIbI, HE MCHBITHIBABIIMX 3HAYMTEIbHBIX 3aTPYAHEHUH Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHMS.
Taxum oOpa3zom, oOyyaromuecs: Ha 6a30BOM YpOBHE JOJKHBI OCBOMThH OOIIME MaTeMaTHUYECKUE YMEHUS,
CBSI3aHHBIE CO CHENM(UKON reoMeTpun U HEOOXOAUMBbIE JUISl )KU3HU B COBpeMeHHOM obmiectBe. Kpome
3TOT0, OHU MMEIOT BO3MOKHOCTh M3YyYMTh F€OMETPHUIO 0oJjiee IIyOOKo, eclii B JAajJbHEWIIeM BO3HUKHET
HE00X0AMMOCTh B TEOMETPUUYECKHX 3HAHUAX B MTPOPECCHOHATBHON 1A TEIbHOCTH.



JloCTIDKEHHE eI OCBOCHUS MPOrpaMMbl 00ECIIEUnBaETCsS PEIICHHUEM COOTBETCTBYIOIIMX 3ajady.
[TpuopureTHbIMH 3aa4aMu OCBOeHHsS Kypca «['eomerpum» Ha 6a3oBom ypoBHe B 10—I11 kimaccax
SBIISIFOTCSI:

e (opMupoBaHHE MPEACTABICHUS O TEOMETPHH KaK YacTH MHUPOBOM KYJIbTYPHI U OCO3HAHHUE €&

B3aMMOCBSI3HU C OKPYXKAIOIIUM MUPOM;

e (opMupOoBaHHME MPEICTABICHUS O MHOTOTPAHHUKAX M TeNaX BpAIICHUS KaK O BaKHEHIINX
MaTEeMaTUYEeCKUX MOJICNIAX, TO3BOJSIIOIIMX ONUCHIBAaTh W H3y4aThb pasHbIe  SIBICHHS
OKPYKaIOIIEro MHpa;

e (opMupoBaHHE YMEHHS pAaClO3HABaTb Ha YEPTEXKaX, MOJECIAX W B pEATbHOM MHpE
MHOTOT'PaHHUKH U TeJla BPAIICHUS;

® OBJIAJICHWE METOJAMH PEUICHHS 33/1a4 Ha IMOCTPOCHUSI Ha M300paKECHUSX NMPOCTPAHCTBEHHBIX
duryp;

e (opMuUpOBaHHE YMEHHs ONEPUPOBATH OCHOBHBIMHU IOHSITHSAMH O MHOTOTPAaHHHKAX M Telax
BpaIeH!s U 1X OCHOBHBIMH CBOMCTBaMU;

® OBJIAJICHUE ATOPUTMAMH PEUICHHUS OCHOBHBIX THIIOB 33/1a4; (popMHUpOBaHUE YMEHUS TIPOBOIUTH
HECIIOJKHBIC JIOKA3aTeIbHBIE PACCY)KIICHHS B XOJI€ PEIICHUsI CTEPEOMETPHUYECKHX 3a7ad U 3a/1a4
C TMIPaKTHYECKUM COJICPIKAaHUEM;

® Da3BUTHE HMHTEIUICKTYAJBHBIX M TBOPYECKHX CIOCOOHOCTEH OO0YyJaromIuxcs, MO3HABATEIHHOM
aAKTHBHOCTH, UCCIIIOBATEIILCKUX YMEHHUH, KPUTHYHOCTH MBIIIUICHUS;

e (opmupoBanne (QYHKIMOHAIFHOW TPAMOTHOCTH, pPEJICBAHTHOW TI'EOMETPUHU: YMEHHE
pacro3HaBaTh TPOSIBICHUS TEOMETPHUYECKHX MOHITHH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peabHBIX KU3HEHHBIX CUTYAIIUSIX M MPH W3YUYECHUH IPYTUX y4eOHBIX MPEIMETOB, TPOSBICHUS
3aBUCHMOCTEHl M 3aKOHOMEPHOCTEH, (OPMYyIHPOBaTh MX Ha S3bIKE T'€OMETPUH M CO3JaBaTh
reOMETPUYECKHEe MOJENN, NMPUMEHATh OCBOCHHBIM T€OMETPUYECKHI ammapaTr Ui pereHus
NPaKTHKO-OPHEHTHPOBAHHBIX  3aJad, MHTEPIPETUPOBATH M  OICHUBATH  ITOJyYCHHBIC
PE3yNIbTaTHI.

OTtnnunTenbHOW 0COOCHHOCTBIO POTPAMMEI SIBIISIETCS] BKIIOUCHHE B KypC CTEPEOMETPUH B HaJaje
ero M3y4eHWs 33/a4, peIIaeMblX Ha YpPOBHE HHTYHTHBHOTO MO3HAHWS, W ONPEACIEHHBIM 00pa3om
OpraHM30BaHHAs pabdoTa HAJ HUMH, YTO CHOCOOCTBYIOT PAa3BHTHIO JIOTMYECKOTO M IPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIHPYET TPOTEKAaHWE HWHTYUTHBHBIX IIPOLIECCOB, MOTHUBHPYET K JalbHEUIIEMY
U3y4YCHUIO TIpeIMeTa.

[TpeanouTenne oTaAETCS HATIISATHO-KOHCTPYKTHBHOMY METOJy OOY4eHHUs, TO €CTh TEOPETHYECKUE
3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-IPAKTHYECKOH IesTenbHOCTH. Pa3Butne
MPOCTPAHCTBEHHBIX MPEACTABICHUN Y yJalIUXCS B Kypce CTEPEOMETPHH MPOBOJMUTCS 3a CUET pPEIICHUS
3a7a4 Ha CO3JaHME NPOCTPAHCTBEHHBIX 0O0pa3oB M 33Ja4 Ha ONEPUPOBAHUE IPOCTPAHCTBEHHBIMH
obpazamu. Co3ganue oOpas3a MPOBOJUTCS C ONOPOM Ha HATJSIHOCTH, a ONEPUPOBaHHME OOpa3oM — B
YCIIOBUSIX OTBJICYEHHS OT HATJIAHOCTH, MBICIICHHOTO U3MEHEHHSI €r0 UCXOJHOTO COJIePIKaHMUS.

OcHOBHBIE cozepKaTenbHble JMHUN Kypca «['eomerpum» B 10—11 kmaccax: «MHOTOrpaHHUKHY,
«[Ipssmple ¥ TUIOCKOCTH B mpocTpaHcTBe», «Tema BpamieHus», «BEKTOpbI W KOOpAWHATHI B
npocTpancTBe». PopMUpPOBaHUE JIOTHYECKUX YMEHHUH pacrpe/essieTcsl He TOJIBKO MO COAepIKaTeIbHBIM
JIMHUSM, HO ¥ IO T0/1IaM 00y4eHHUS Ha YpOBHE CPEAHEro 00IIero oopa3oBaHMUsL

Copnepxanne o0pa3oBaHHs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJabTaTaM OCBOEHHsS paboueit
IpPOrpaMMbl, paclpeseNi€éHHbIM 10 TrojaM oO0y4eHHus, CTPYKTYpUPOBAaHO TaKUM oOO0Opa3oM, 4YTOObI
OBJIAZICHUE TE€OMETPUYECKUMHU TMOHATUSAMH U HABBIKAMU OCYIIECTBISUIOCH TOCJIEIOBATENBHO U
MOCTYMATENbHO, C COOJIOAEHUEM NPUHIMIA MPEEMCTBEHHOCTH, YTOObI HOBBIC 3HAHUS BKJIIOYAIHUCH B
oOI1yI0 CUCTEMY I€OMETPUUYECKHX IMPEACTaBICHUN 00yyaromuxcs, pacumpss 1 yriayonss e€, obpasys
MIPOYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOT O KYPCA B YYEBHOM IIJTAHE



Ha usydyenue reomerpun otBoaurcs 2 daca B Heaento B 10 knacce u 1 wac B Henenmo B 11 kiacce,
BCero 3a /iBa roja ooydenus - 102 yaeOHBIX daca.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS cTepeoMeTpuu. Touka, mpsiMas, MIOCKOCTh, IpocTpaHcTBo. llonarue 00
AKCHOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX.

B3anMHOe pacnosioKeHue IpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIMECs, NapajlIebHbIE H
CKpeuuBaromuecs npsamMsle. [lapamensHOCTh NPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: MapaJUICIbHbIC
IpsIMBIE B MPOCTPAHCTBE; MApAJUICIBHOCTh TPEX NPSIMBIX; NApAIIICIBHOCTh NMPAMONM U IUIOCKOCTH.
VYrubl ¢ COHAINpaBIECHHBIMU CTOPOHAMH; YroJl MEXKIy HPSAMBIMU B mpocTpaHcTBe. IlapamienbHOCTb
IJIOCKOCTEN: MapajulelbHbIE IIOCKOCTH; CBOMCTBAa MapajuIeNIbHBIX IUIOCKOcTel. lIpocreiimmue
MIPOCTPAHCTBEHHbIE (PUTYPHI HA MJIIOCKOCTH: TETpa’ap, KyO, napajuiesenune1; NOCTPOCHUE CEUEHHH.

[lepneHUKYISIPHOCTD NMPAMOM M IIJIOCKOCTH: NEPIEHIUKYISPHBIE INPSMBIE B MPOCTPAHCTBE,
IIpsIMBIE NTapaJIEIbHBIE U NTEPIICHAUKYISIPHBIE K ITIOCKOCTH, PU3HAK MEPIIEHIUKYISIPHOCTH NPSMOKN U
IJIOCKOCTH, TEOPEMA O MPSIMON MEPIEHIUKYISPHON IUIOCKOCTU. YTUIBI B MIPOCTPAHCTBE: YrOJl MEKIY
IPSIMOM M IUIOCKOCTBIO; JIBYTPAHHBIM YroJj, JIMHEWHBIM yroJl IByrpaHHoro yria. llepnennukynsp u
HAaKJIOHHBIE: PACCTOSTHUE OT TOYKHU JIO0 IUIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 MJIOCKOCTH, IPOEKIMS
¢burypsl Ha IUIOCKOCTb. IlepneHIuKyIspHOCTh IUIOCKOCTEW: MpPHU3HAK MEPHEHAUKYISIPHOCTH IBYX
mrockocteil. Teopema 0 TpEX MeprneHIUKYIIIpax.

MHOrorpaHHUKHU

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE JIEMEHTHl MHOTOIPDAaHHMKA, BBIMYKJIbIE M HEBBIITYKJIbIE
MHOTOTPaHHUKH; pa3BEPTKAa MHOTOrpaHHMKa. llpu3ma: n-yrospHas mnpus3ma; I'paHM W OCHOBAHUS
IIPU3MBI; NIPsIMasi ¥ HAKJIOHHAs IPU3Mbl; OOKOBas M IOJHAas MOBEPXHOCTh Mpu3Msbl. [lapannenenunen,
IPSIMOYTOJIBHBIN MapajuleNIeNANe] U ero cpoicrBa. [lmpammupa: n-yrosibHas NUpaMula, I'PaHU H
OCHOBaHME NHUpaMHbl; OOKOBas W MOJHAs IOBEPXHOCTb MUPAMUABI; MPaBWIbHAsA U yCEUEHHas
UpaMua. DJIEMEHTHl IPU3MBl U nupamubl. [IpaBUiIbHBIE MHOTOTPaHHMKH: MOHATHE MPABHIIBHOTO
MHOTOTPaHHUKA; MPAaBUJIbHAS NMPU3Ma U IPABUIIbHAS MMPaMUJA; IPaBUIIbHAS TPEYTroJbHAs NpaMuIa
U NIPaBWIBHBIN TeTpa’ap; KyO. IlpencraBienne o npaBUIbHBIX MHOTOTPAHHUKAX: OKTAdIp, 10AEKaIP
n ukoca’p. CeueHust NpU3Mbl U TUPAMUJBL.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOUKH, IIPSIMOMN, INIOCKOCTH. DJIEMEHTBI
CUMMETPUHU B NUPAMUJAX, IIapajlIeIeIUIIeaX, IPABUIBHBIX MHOTOTPaHHUKAX.

Bbluncienue 31eMEHTOB MHOTIOTpaHHMKOB: pé&Opa, aumaroHanu, yrisl. [lnomans OGokoBoi
MIOBEPXHOCTH U IOJIHOW MOBEPXHOCTU MPSAMON HPU3MBI, IUIOIIAJAb OCHOBAaHMH, Teopema 0 OOKOBOM
IIOBEPXHOCTU MpsMON mpu3Mbl. [lnomane OOKOBOM NOBEPXHOCTH M TOBEPXHOCTH IPABUIBHOMN
NUpaMubl, TeopemMa O Iuomaau ycedéHHol nupamujsl. [lonsarue o6 o6béme. OOBEM nupamupbl,
IIPU3MBL.

[TooOHble Tena B mpocTpancTBe. COOTHOIIEHUS MEXY IUIOLIAIIMU IOBEPXHOCTEH, 00bEMaMU
0oI0OHBIX TEIL.

11 KVIIACC

Tesna Bpamenus

[{unuuapuyeckass MOBEPXHOCTb, OOpa3ylolue  HUIMHIPUYECKOH  IMOBEPXHOCTH, OCh
LWIMHAPUYECKOH noBepxHoCTU. LIunuHIp: ocHOBaHMSA U OOKOBasi MOBEPXHOCTh, 0Opa3youas u och;
IUI0IIA/Jb OOKOBOH 1 MOJHOM MOBEPXHOCTH.

KoHnueckass MOBEpXHOCTb, 0Opas3yrollle KOHUYECKONW TIOBEPXHOCTH, OCh U BepIIMHA
KOHHYECKOH moBepxHocTH. KoHyC: ocHOBaHME M BeplUIMHA, 00pa3yomas U 0Ch; IUIONMAAb OOKOBOU U
MIOJIHOH TOBEPXHOCTU. YCEUEHHBI KOHyc: oO0pasylollue U BbICOTa; OCHOBaHHUA U OOKOBas
IIOBEPXHOCTb.



Cdepa um 1map: UeHTp, paguyc, AWAMETp; IUIOUIaIb MOBEPXHOCTH cdepsl. B3ammuoe
pacrosioxenue chepsl U IIIOCKOCTH; KacaTeNlbHas INIOCKOCTh K cdepe; Iomnaas chepsl.

N3o00paxkenue Ten BpaleHus Ha III0CKOCTH. Pa3BépTka muimuHApa U KOHYCA.

KomOunammm Ten BpalleHuss 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHMCAHHBIA OKOJIO C(epHl;
cdepa, BMcaHHAsi B MHOTOT'PaHHUK, UM TEJIO BPAILICHHS.

[Tonsitne 06 06bEMe. OcHOBHBIE CcBO¥cTBAa 00BEMOB Ten. Teopema 00 06BEME IPAMOYTOJIEHOTO
napaiesnienumnena u ciueacTeus u3 He€. O0bEM nmmHpa, Konyca. O0bEM 1Iapa U Iomaab cepsl.

[TooOusbIe Tena B mpocTpancTBe. COOTHOMICHUS MEXY TUIOMIAIIMU TIOBEPXHOCTEH, 00bEMaMu
MOI00HBIX TE.

Ceuenust uIMHIpaA (MApaJUIEIbHO M NEPIIEHIUKYISPHO OCH), CEYEHMsI KOHYyca (MapajienbHOe
OCHOBAHUIO U IPOXOJILEe Yepe3 BEPILNHY), CEUEHUS 11apa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bextop Ha muockoctTd M B mpocTpaHcTBe. CloXeHHEe MW BbIYUTAHHE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha uwucio. Pa3noxeHume Bekropa Mo TpEM HEKOMIUIAHapHBIM BekTopaM. llpaBuio
napajuienenunesna. Pemenue 3amad, CBS3aHHBIX C NMPUMEHEHUEM IMPaBUJl JEUCTBUN C BEKTOpaMH.
[IpsmoyronpHast cucteMa KoopauHaT B mpocTpaHcTBe. Koopauuarsl Bektopa. [Ipocteiimme 3agaun B
KOOpJIuHaTaX. Yrojq Mexay Bekropamu. CkansipHOe NMpOU3BEIECHHE BEKTOPOB. BrluucieHue yrios
MEXAY MPSAMBIMU U TUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIM METOJ MPHU PEUICHUH T'€OMETPUYECKUX
3azad.



IINIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YNbTAaThl OCBOCHUS MPOrpaMMbl ydeOHOro mpemmera «Maremarukay
XapaKTepU3YIOTCSL:

I'paxnanckoe Bocnutanue:

C(OPMHUPOBAHHOCTBIO TPAKAAHCKOW MO3UIMHM OOy4alomerocs Kak AakTHBHOTO U
OTBETCTBEHHOT'0 4WIEHAa POCCUMCKOIrO OOIIEeCTBa, MPEACTABICHUEM O MAaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3MYHBIX CTPYKTYp, SBICHHUH, MPOIEAYp TPaKIAHCKOTO OOIIecTBa
(BBIOOpBI, OMIPOCHI W TIP.), YMEHHEM B3aUMOJICHCTBOBATh C CONHMAILHBIMA WHCTHTYTAMH B
COOTBETCTBUU C UX (PYHKIIUSIMU U Ha3HAYCHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTBHIO POCCUICKON I'paKIAaHCKOW MAEHTUYHOCTH, YBAXKEHHSI K MPOLIJIOMY
U HACTOSAIIEMY POCCHUMCKON MaTEeMaTHUKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB W POCCHUMCKOM MAaTEMAaTHYECKOW IIKOJIbI, K HMCHOJIb30BAHUIO 3THX
JOCTIOKCHHM B IPYTrUX HayKaX, TEXHOJOTHX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEM pOCCHIICKOro Hapoaa; CHOPMUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO TOBEJCHHS, CBI3aHHOTO C MPAKTUUYECKHM MPUMEHEHHUEM
JOCTHKEHUN HayKd W JEesTeIbHOCThIO Y4EHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJa B MOCTPOEHUE
YCTOMYHMBOTO OYAYIIETO.

JCTEeTHYECKOEe BOCIIUTAHME:

ACTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a1ay, pPEIICHUH, pPACCYXICHUW;, BOCIPHUMUYUBOCTBIO K
MaTeMaTHYECKUM acCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

cOpPMUPOBAHHOCTHIO YMEHHSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOro M Oe3omacHoro o0pas3a *U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBbBIO
(3mopoBoe muTaHHe, cOATAHCHPOBAHHBIA PEXUM 3aHSATUN M OTHAbIXa, peryispHas (uznueckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSX CIOPTUBHO-03A0POBUTEIHHON
NEeATENBHOCTBIO.

TpynoBoe BocnuTaHuUE:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM ILEHHOCTU TPYAOIIOOUS; MHTEPECOM K pa3IHYHbIM
chepam npodeccnoHaNbHOM JESITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiei mpodeccuu u peaan3oBbIBaTb COOCTBEHHbBIE
KU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CHOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
caMo00pa30BaHUIO HAa MPOTSHDKEHWU BCEW JKMU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pEeLIeHUN TPaKTUYECKUX 3a]a4 MaTeMaTUHYECKON HAIIPABICHHOCTH.

JK0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYpbl, MOHUMAHHUEM BIHUSHUSA COLUAIBHO-
SKOHOMHUYECKHX MPOILIECCOB HAa COCTOSIHUE MPUPOJHOM M COLMAIBHOM Cpelibl, OCO3HAHUEM
rI00aTBPHOTO  XapakTepa  JKOJOTHMYECKUX MpoOieM; OpUeHTaluei Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU U pPelIeHus 3ajad B 00JacTU OKpYXKAIoIIel cpelpl, MIaHupOBaHUS
MOCTYIKOB U OLICHKU UX BO3MOXKHBIX MOCJIEACTBUMN JUIsI OKPY)KAIOIIEH Cpebl.

LleHHOCTH HAYYHOIO NO3HAHHUA:

C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKH, TOHUMAaHUEM MaTeMaTHYECKON HayKH KakK Cgepbl
YEJI0BEUECKOUN NeATeNbHOCTH, ATANoOB €€ Pa3BUTHUA U 3HAYUMOCTH JJIs Pa3BUTHS LUBUIM3ALINY;
OBJIQJICHUEM $SI3bIKOM MAaT€MaTHUKW W MAaTE€MaTUYECKOW KyIbTYypOH KaK CPEICTBOM IO3HAHUS



MHpa; TOTOBHOCTBIO OCYHICCTBJIATH MNPOCKTHYO HW  HUCCICHAOBATCILCKYIO ACATCIBHOCTD
HHAWBUAYAJIBHO U B I'PYIIIIC.

METAINIPEIJMETHBIE PE3YJIBTATHI

MeranpeaMeTHbI€ pe3ynbTaThl OCBOCHHS IIPOTpaMMbl yueOHOTO npeameTa «MaremaTrka
XapaKTEpPU3YIOTCSl  OBJAQJCHUEM  YHUBEPCAJIBHBIMU  NO3HAGAMENbHLIMU  OCliCEUAMU,
VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — Pe2YIAMUEHbIMU
Oelcmeusmu.

1) Yuueepcanvuvie nosnasamenwvhoie oelicmsus, obecneyusaiom opmuposanue 6a308vix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoenue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUupa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble jornueckue qelcTBUS:

® BBISBISATh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPHU3HAKH MATEMAaTHYECKUX OOBEKTOB,
MOHATHH, OTHOMICHUH MEXKIY TMOHITHIMH, (HOPMYIHPOBATH OMPEICIICHUS TOHSITHI;
YCTaHABJIMBATh CYIIECTBECHHBIM MPU3HAK KiIacCU(PHUKAIMU, OCHOBAHUS ISl 000OIIeHUS
Y CPaBHEHMUSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

® BOCHPHHUMATh, (OPMYIUPOBATH M MPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIE, CIMHIUYHBIE, YaCTHBIE U OOIINE; YCIOBHBIE;

® BBISBIIATH MAaTEMAaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MIPOTUBOPEYHs B (haKTax,
TAHHBIX, HAONIOJCHUSAX W YTBEPXKICHUSAX; Tpe/yIaraTh KPUTCPHH IS BBISBICHHS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JIeNIaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTHKH, JACTYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUEHUI TI0 aHAJIOTHH;

® [POBOJUTH CAMOCTOSITENILHO JOKa3aTeIbCTBA MATEMAaTUUECKUX YTBEPKACHUN (TIpSMBbIE
U OT TPOTHBHOIO), BBICTpAaUBaTh AapryMEHTAlUIO, MPHUBOJIUTH NPUMEPHl U
KOHTPHpUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/IECHUS U BBIBOJIBI;

e BHIOMpaTh crmoco0d pemeHus y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BpIoUpaTh HauboJiee MOAXOASIMUN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBUA:

® CIOJB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKMM  HMHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOUINE TPOTUBOPEUHE, MPOOIeMYy, yCTaHABIMBATh
HUCKOMOE U JaHHOe, (OpMHUPOBATh THUIIOTE3y, APryMEHTHUPOBATH CBOIO IO3HIIHUIO,
MHEHUE;

® T[POBOJUTH CAMOCTOSATENBHO CIUIAHUPOBAHHBIA OSKCIIEPUMEHT, HCCIECJOBAaHHE IIO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHU4ecKoro oOBbeKTa, SBIEHHS, Mpollecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEX 1y 0ObEKTaMH, SIBICHUSMU, MPOIIECCAMU;

® caMOCTOATENbHO (OopMynupoBaTh O0O0OOIIEHHS W  BBIBOJABI IO  pe3yabTaTam
MPOBEIEHHOTO HAOTIOJCHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
Pe3yNbTaTOB, BBIBOJOB U 0000IIEHU;

® [IPOrHO3MPOBATh BO3MOXHOE PA3BUTHUE MPOIIECCA, & TAK)KE BBIIBUTATh MPEAIOI0KEHUS
0 €r0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

® BBIABIATH JehUIUTH WH(OPMAIIUU, JAHHBIX, HEOOXOAUMBIX JIJIsi OTBETa HA BOIPOC U
JUIS pEIICHUS 3a/1a4H;

e BpIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NIUYHBIX THIIOB, aHAJIU3UPOBATh,
CUCTeMAaTHU3UPOBATh U HMHTEPIPETHPOBATH WH(OOPMAIUIO PA3TUYHBIX BUAOB U (POpM
MIpe/ICTaBJICHHUS;



2)

CTPYKTYpUpOBaTh HMHGPOPMALMIO, TPEACTaBIATE €€ B  pa3iMyHbIX (opMmax,
WLTIOCTPUPOBATH IPahuIecKu;

OLICHUBATh HAAEKHOCTh HMH(OPMAIMM IO CaMOCTOATENbHO C(HOPMYTHPOBAHHBIM
KPUTEPHUSIM.

Vuusepcanvhvlie KoOMMyHuKamugHule Oelicmausi, obecneyusaom cgopmuposanHocmy

COYUANBHBIX HABLIKOS 00YUAIOUWUXCSL.
Oo0menue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXJIECHUS B COOTBETCTBUU C YCIOBUAMU U LIEIAMU
OOIICHHUsA; SICHO, TOYHO, T'PAMOTHO BBIp@XaTh CBOIO TOYKY 3pEHHSI B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 0 XOJy PELIeHMs 3aaul, KOMMEHTHPOBATh
MTOJTy4EHHBIN pe3ynbTar;

B X0J1e 00CYX/IeHHs 337]aBaTh BOIIPOCHI MO CYIECTBY 0OCYXKAAEMOI TEMBI, IPOOIIEMBI,
pelmaeMoll  3ajaud, BbBICKA3bIBaTh UJEH, HAICJIEHHbIE Ha TIIOUCK pPEIlEHUs;
COMOCTABJATh CBOU CYXKICHHUS C CYXKJIEGHUSMU JPYTMX YYacTHMKOB JMajora,
oOHapyXMBaTh pa3IMuue U CXOJCTBO MO3UILINN; B KOPPEKTHOH popme popMynupoBaTh
pa3HoOIJIacusi, CBOM BO3paKEHMUS,

MIPE/ICTaBIATh PE3y/bTaThl PEHICHUs 3a7auu, IKCIIEPUMEHTa, UCCIeI0BaHUS, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUIEHHS C YYETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

CorpyaHunuecTno:

MMOHUMAaTh M HUCHOJb30BaTh MPEUMYILECTBA KOMAaHIHON M WHAMBHUAYaJbHOU pPabOTHI
IpU pelIeHud Yy4eOHbIX 3aJad; MpPUHUMATh LEeJdb COBMECTHOW JesTebHOCTH,
IJIAHUPOBATh OPraHU3AIMI0 COBMECTHOW palOThI, pacmpenensTh BHUIBI padoT,
JIOTOBApUBATHC, OOCYXKIaTh TpoOILecC M pe3ynbTar paboTel; 0000IIaTh MHEHHS
HECKOIBKHUX JIIOJIEH;

y4acTBOBATh B TPYMIOBKIX GopMax paboTsl (0OCykaeHus, 0OMEH MHEHUN, «MO3TOBBIC
HITYPMb» M HHBIE); BBIIOJHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOU
JNEeUCTBUS C IPYTMMH YWIEHAMHU KOMaH/bl; OLIEHUBATh KAYECTBO CBOET0 BKJIAJa B 00N
MPOJIYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vhueepcanvrvle pezynamuensvie oeticmsus, obecneuusaom Gopmuposarue cCMulCl08blX
VCMAHOBOK U HCUBHEHHBIX HABLIKOG TUUHOCTU.
Camoopranuszanms:

COCTaBIIATH IUIAH, AITOPUTM PEIICHUS 3a/1a4H, BIOUPATh CIOCO0 pelieHus ¢ y4éToM
HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BapUAHTHI PEeLICHUI ¢ y4€TOM HOBOM HMH(OpMALIHHL.

CaMOKOHTPOJIb:

BJIaJIeTh HAaBbIKAMH I[IO3HABATEJIbHOM peQUeKCur KaK OCO3HAHUS COBEpILIAeMbIX
JNEUCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3ylIbTaTOB; BIAJETh CHOCOOaAMU
CaMOIIPOBEPKH, CAMOKOHTPOJI Mpoliecca U pe3yibTaTa pPEUIeHHs MaTeMaTH4ecKon
3aJauy;

IPEIBUAETh TPYIHOCTH, KOTOPblE MOTYT BO3HUKHYTh IIPU PEIIEHUM 3a/1a4l, BHOCUTh
KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, JAHHBIX, HAWICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBAThb COOTBETCTBHE pe3yJabTaTa LEJIW U YCIOBUSAM, OOBSICHATH NPUYMHBI
JOCTMDKEHUS] WJIM HEIOCTH)KEHUS pe3YyJbTaTOB JIESATEIbHOCTH, HAXOJUTh OIIUOKY,
J1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBaTh NOHATUAMU: TOUKA, PAMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHUH U CIEACTBUSI U3 HUX MPU PELICHUH T€OMETPUUYECKUX
3azad.

OnepupoBaTb NOHATUAMM: HapaVIEIbHOCTh W MEPHEHAUKYISIPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccugunmpoBaTs B3aMMHOE PacIIOIOKEHHUE IPSIMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTb NOHATUSMHU: JBYTPaHHBIM Yroj, TpaHU JABYIPaHHOTO Yyria, pedpo
JBYTPAHHOTIO yIJIa; JUHEHHBINA YyroJl ABYTPaHHOTO yIia; TpajdycHasl Mepa ABYI'PaHHOTO yIiia.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHMK, BBITYKJIBI M HEBBIMYKJIBIH MHOTOTPaHHUK,
3JIEMEHTBHl MHOTOI'PaHHUKA, IPABUIIbHBIN MHOTOTpaHHUK.

PacriozHaBaTh OCHOBHBIE BUJbl MHOTOTPAHHUKOB (MHMpaMuja; Mpu3Ma, NpsSIMOYTOIbHBIN
napajuiesienumne, Kyo).

KnaccudumupoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBaHHUS Ui KjacCUUKAIIU
(BBIMyKJIbIE M HEBBINYKJIbIE MHOTOTPAHHUKHU; TPaBUJIbHbIE MHOTOTPAHHUKHU; TMpsSMble U
HAKJIOHHbIE TPU3MBI, TapaJlIesIeUuIe bl ).

OnepupoBaTh NOHATUSAMH: CEKYIIas MIIOCKOCTb, CE4eHNE MHOTOTPAaHHHUKOB.

OOBACHATH MPUHIIMITBI TOCTPOEHUS CEUEHUH, UCTIOb3Ysl METO/I CIIEJI0B.

Crpouth ceuyeHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIMOJIHATH (BBIHOCHBIE) IJIOCKHE
YepTeXH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX GUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemars 3amaun Ha HaxOXKICHHE TEOMETPUYECKMX BEJIMYMH IO oOpasuaM WId
QNropuT™MaM, NPUMEHSS H3BECTHBIE AHAIMTHUYECKHE METOJAbl IPH PEIIEHWH CTaHIAPTHBIX
MaT€MAaTHYECKUX 3a/7a4 Ha BBIYMCICHUE PACCTOSTHUM MEXIY IBYMS TOYKAMH, OT TOYKH IO
MPSIMOM, OT TOYKH J0 MIOCKOCTH, MEXKIY CKPELIMBAKOIIUMUCS MPSIMBIMHU.

Pemarp 3amaun Ha HaxOXKICHHE TEOMETPUYECKMX BEJIMYMH 10 oOpasuaM WId
QNropuT™MaM, NPUMEHSS H3BECTHBIE AHAIMTHYECKHE METOJAbl IPU PEIIEHWH CTaHIAPTHBIX
MAaTeMaTHUYECKUX 3a/1a4 Ha BBIUMCICHUE YIJIOB MEXK]Y CKpPEIIMBAIOLIMMHUCS MPSAMBIMHU, MEXKIY
MPSIMOM M TJIOCKOCTBEO, MEX/1Y INIOCKOCTSIMU, IBYTPaHHBIX YTJIOB.

Boruncnsate 00bEMBI U MJIOUIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MIpU3Ma, MUpaMuia) ¢
MpUMeHeHHeM (OpMyJ; BBIUUCISTH COOTHOIIGHUS MEXIy IUIOHIAJSIMU TOBEPXHOCTEH,
00bEMamMu MOJOOHBIX MHOTOIPAHHUKOB.

OnepupoBaTh MNOHATUSMHU: CHUMMETPHUS B IPOCTPAHCTBE, LEHTP, OCh M IJIOCKOCTh
CUMMETPUU; IEHTP, OCh U TUNIOCKOCTh CUMMETPHUH (DUTYPBHI.

W3Bnekarb, mpeoOpa3oBeIBaTh U UHTEPIPETUPOBATH MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMeTpHUECKUX PUrypax, MpeACTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX.

[IpumensaTs reomerpuueckue (akTbl Ui pEUICHUS CTEPEOMETPHUYECKHUX 3ajad,
MPEANOJIararluX HECKOJbKO IIaroB PEHICHUs, €CIM YCIOBHS NPUMEHEHHUs 3aJlaHbl B SIBHOM
dhopwme.

[IpumeHATs NpoCTEHIINE NMPOTpaMMHBIE CPEACTBA U IJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI IIPU PEILIEHUHU CTEPEOMETPUUECKUX 3a/1ad.

IIpyBoauTe mpUMeEpHl MAaTEMaTHYECKMX 3aKOHOMEPHOCTEM B TMPUPOAE M JKU3HH,
pacrno3HaBaTh MPOSIBJIEHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IpuMeHATs MOJIydeHHBIE 3HAHUS HA NPAKTUKE: aHAIW3UPOBATh peajbHbIE CUTYyallUH U
IIPUMEHATh  U3YYEHHBIE TIOHSATHA B  IIPOLIECCE IIOMCKA  PEIHICHHs  MaTeMaTU4eCKU
cOpMyYIMPOBaHHONW MPOOIEMBl, MOJIETUPOBATh pPEATbHbIE CHUTYyallMd Ha SI3bIKE T'€OMETPHH,
HCCIIEI0BaTh NOCTPOEHHBIE MOJENIN C HCIOJIb30BAHUEM TI'€OMETPUYECKUX IOHATUH U TEOpEM,
ammapara anredpsl; penarb IpakTHYeCKUe 3aaui, CBSI3aHHbIE C HAXOXKJIEHUEM IeOMETPUIECKUX
BEJINYMH.



11 KJIACC

OnepupoBatb TOHATHSIMH: WIMHIPHYECKAst IIOBEPXHOCTH, oOpazyromue
HWIMHAPUYECKOH MOBEPXHOCTH; WINHAP; KOHUYECKask OBEPXHOCTb, 00pa3yroIne KOHUYECKOU
MOBEPXHOCTHU, KOHYC; ChepruuecKas MOBEPXHOCTb.

PacriosznaBars Tena BpamieHus (IIMHAP, KOHYC, cdepa u map).

OOBSCHATH CIIOCOOBI MOJTyYSHHUS TEIJl BPAILICHHS.

KrnaccuduimpoBars B3auMHOE pacIoioskeHre cephl U MI0CKOCTH.

OmnepupoBaTh MOHATHAMHU: IIAPOBON CETMEHT, OCHOBAHWE CETMEHTA, BHICOTA CErMEHTA;
IapOBOM CJI0M, OCHOBAHUE LIAPOBOIO CJIOSA, BBICOTA APOBOTO CJIOS; IIAPOBOM CEKTOP.

Boraucnare 00bEMBI M TUTOIAAM TOBEPXHOCTEH TN BpAIlEHUs, T€OMETPHUECKUX Tell C
MpUMEHEHUEM (POPMYIIL.

OmnepupoBaTh MOHATHUSMH: MHOTOTPAHHUK, BIUCAHHBIA B cdepy W OIMHMCAHHBIH OKOJIO
cdepsr; chepa, BIUCaHHAS B MHOTOTPAHHUK HITH TEJIO BPAIICHUS.

BbaucnaTe COOTHOMIEHHST MKy TUIOIAASMH TIOBEPXHOCTEH M 0ObEMaMH MOTOOHBIX
TeNl.

N3o0paxaTs m3ydaemble (QUTYpBl OT PYKH M C TIPUMEHEHHEM IPOCTBIX YEePTEKHBIX
WHCTPYMEHTOB.

BoInosiHATE (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX QPUTYp: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeIl BPAIICHUSI.

W3BnekaTh, HHTEPIPETUPOBATH U TIPe0OPa30BHIBATE HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMETPUIECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTekKaxX U PUCYHKAX.

OmnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BoInonHATh AeCTBUS CIOXKEHHSI BEKTOPOB, BHIYMTAHUSI BEKTOPOB M YMHOKEHHUSI BEKTOPA
Ha 4HUCJI0, OOBSICHATH, KAKUMH CBOMCTBAMM OHU 00aJaloT.

[IpumeHsTh MpaBUiIO Mapauieaenuneaa.

OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, yrojl MEKIY BEKTOpPaMH, CKaJspHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxonuth cymMMy BEKTOPOB U MPOU3BEICHUE BEKTOPA Ha YHUCIIO, YIOJl MEXKIY BEKTOPaMHU,
CKaJISIpHOE MPOU3BECHIE, PACKJIaIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh IVIOCKOCTh YpaBHEHUEM B JIEKaPTOBOI cucTeMe KOOpHHAT.

[IpumensaTs reomerpuueckue (akTbl Ui pEUICHUS CTEPEOMETPHUYECKHUX 3ajad,
MIPEIOIaraloMX HECKOJbKO IIaroB PELICHUs, €ClU YCIOBUSA MPUMEHEHHUS 3aJaHbl B SBHOI
dbopwme.

Pemats mpocreiiime reomeTpuueckue 3aa4u Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METO/1a.

Pemarp 3amauM Ha JOKa3aTENbCTBO MATEMATHMUECKUX OTHOIICHUW W HaXO0XIACHUE
reOMETPUYECKUX BEIUYMH MO 00pas3liaM WM alrOpuTMaMm, IPUMEHsS M3BECTHBIE METObl MpPHU
pEIIeHUH CTaHAAPTHBIX MaTeMaTHYECKHUX 3a/1au.

[IpuMmeHsTh MpocTeiINe MpPOorpaMMHBIE CPEACTBA M AIIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPHUECKUX 3aad.

[IpuBoauTh mpUMEpPbl MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B TpUPOAE U IKHU3HH,
pacrio3HaBaTh MPOSBIEHNUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMmeHsTh TONydyeHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3HPOBATh peallbHbIE CUTYallMH U
OPUMEHATh  M3y4YE€HHBIE TOHATHA B  IpollecCe TOUCKAa  pELICHHs  MaTeMaTHYeCKH
cOpMyYIUPOBaHHOW MPOOIEMBl, MOJEIUPOBATh pPEAlbHbIE CHTYyallMd Ha SI3bIKE T'€OMETPHH,
UCCIIeIOBaTh TOCTPOCHHBIE MOJIENIM C UCHOJIb30BaHUEM T€OMETPUYECKHX MOHSATHH U TEopem,
amnmapata anreOpsbl; perarh MPaKTUIECKUe 3a1a4H, CBSI3aHHBIE C HAX0XKJICHUEM I'€OMETPHUECKUX
BEITUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NPorpamMmbl Bcero Komrpoapueie | lpakrireckue o0pa3oBaTe/bHbIE

padoTsbI padoThI pecypebi

1 BBenenue B ctepeomMeTpuio 10 bubmmorexa [TOK
https://m.edsoo.ru/1c209e37

’ [IpsiMbIe 1 TJIOCKOCTH B MPOCTPAHCTBE. D 1 bubnnorexa [JOK
[TapanienbHOCTh NPSMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37

3 [TepieHAMKYASIPHOCTD MNPSIMBIX U 12 bubmuorexa [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37

4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1 bubmorexa TOK
https://m.edsoo.ru/1c209e37

bubnuoreka [IOK
> Muororpartiikit 1 ! https://m.edsg).ru/l0209637

" bubnuoreka [IOK
6 OObEMEI MHOTOraHHHKOB 0 ! https://m.edsg).ru/l0209637

7 [ToBTOpEHME: CeueHHUs], pACCTOSIHUA U YTJIbI 4 1 bubmorexa [IOK
’ https://m.edsoo.ru/1¢c209e37

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KoanyecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ nporpamMmb: Beero KO;TpOJIbHBIe HpﬁaKanecm/le 0GpazoBaTeIbHbIE
padoTsI padoThI pecypesI
bubmmoreka [{OK
I Tena ppamerms 12 https://m.edsoo.ru/1c209e37
. bubnuoreka [JOK
2 OOLEmbI TeN > I https://m.edsoo.ru/1c209e37
3 B 10 1 bubmmoreka [IOK
€KTOPBI M KOOPJIMHATHI B TIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
CHUCTeMaTH3aIns 3HAHUH https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 34 3 0
I[TPOT'PAMME




IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
Ne Koun4yecTBo 4acos Jara JJIeKTPOHHBbIE HU(PPOBHIE
o/ Tema ypoka Beero Konrpoabubie | IlpakTuueckue W3yuenHs o0pasoBaTejibHbIe
padoTsI padoThbI pecypchl
OCHOBHBIE IOHATHS CTEPEOMETPHUU:
TOYKA, NpsMasi, TIIOCKOCTb,
npoctpanctBo. [IpaBuna Bubnorexa [IOK

! H3OOPAKEHI Ha PUCYHKAX: ! 02.09.2025 | https://m.edsoo.ru/aecc77cd
M300pakeHUS TIIIOCKOCTEH,
napajuieNbHbIX IPSIMBIX (OTPE3KOB),

CepeIMHBI OTpe3Ka
[TonsTus: nepecekarommecs Bu6mmorexa IJOK

2 TUTOCKOCTH, TIEPECERATOMIEcH ! 04.09.2025 | https:/m.eds00.ru/2d8a9c99
psiMasi ¥ TUIOCKOCTh
[TonsTusa: nepecekaronmecs BuGmuotexa LIOK

3 FHIOCKOUTH, riepeceatotinect ! 09.09.2025 | https:/m.edsoo.ru/db685¢73
psiMasi ¥ TUIOCKOCTh
3HaKOMCTBO C MHOTOTPaHHUKAMH,

4 n300pakeHue MHOTOTPAaHHHUKOB Ha 1 bubnuoreka [JOK
PUCYHKaX, Ha TPOEKIIMOHHBIX 11.09.2025 | https://m.edsoo.ru/a63959ed
YepTeKax
HauanbHble cBeIcHUs O KyOe U Bubmiorexa LIOK

> LIMPAMILIS, Ix PesBepTie 1 ! 16.09.2025 |  https:/m.edsoo.ru/b30dff38
Moienu. CedyeHusi MHOTOTPaHHUKOB
HauanbHble cBeIcHUs O KyOe U Bubmiorexa LIOK

6 LIMPAMILIS, IX PASBEpTIA 1 ! 18.09.2025 |  https:/m.edsoo.ru/3d8ffd32
Mozenu. CedeHrss MHOTOTPaHHUKOB
[TonsiTHEe 06 aKCHOMaTHYECKOM Bubnorexa [IOK

! HOCTPOSHIH CTEpEOMCIDIH. ! 23.09.2025 | https://m.edsoo.ru/0cc5cfe

AKCUOMBI CTCPCOMCTPUH U




CICACTBUA U3 HUX

TTonsaTue 00 aKCHOMATUYECKOM

3 MMOCTPOEHUH CTEPEOMETPUM: bubnuorexa [JOK
aKCHOMBI CTEPEOMETPUHU U 25.09.2025 | https://m.edsoo.ru/239c8cb4
CJICJICTBHS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM

9 MMOCTPOEHUH CTEPEOMETPHH: bubnuoreka [JOK
aKCHOMBI CTEPEOMETPUU U 30.09.2025 | https://m.edso0.ru/65c6b106
CJIEJICTBHS U3 HUX
[Tonsatue 06 akcCHOMaTHYECKOM

10 IIOCTPOCHHUH CTEPEOMETPHH: bubnuorexa [JOK
aKCHOMBI CTEPEOMETPUU U 02.10.2025 | https://m.edsoo.ru/258fc245
CJIEJICTBHS U3 HUX
B3anMHOe€ pacnosiokeHue npsiMbIX

1 B MPOCTPAHCTBE: NEPECEKAOIINECH, bubnuoreka [JOK
napajuieIbHbIE U CKPEIIMBAIONTHAECS 07.10.2025 | https://m.edsoo.ru/1a2520f6
psiIMbIE
[TapanienbHOCTb MPSAMBIX U

o | meeroeh s opnere B LOK

09.10.2025 | https://m.edsoo.ru/93ad36b3

MIPOCTPAHCTBE; MapalIeIbHOCTD
TPEX NPSIMBIX
[TapanienbHOCTb NPSAMBIX U

13 IJIOCKOCTEMN B MPOCTPAHCTBE: bubnuoreka [JOK
[TapannensHOCTH IPSMOM U 14.10.2025 | https://m.edsoo.ru/eeld19b9
IJI0CKOCTH

14 VYTriel ¢ COHAIIpaBICHHBIMU bubnunoreka [JOK
CTOPOHAMU 16.10.2025 | https://m.edsoo.ru/9f4071b9

15 Yron mexay npsMeIiMU B bubnunoreka [JOK
MIPOCTPAHCTBE 21.10.2025 | https://m.edsoo.ru/fe733862

16 Yron mexay npsmMbeIMU B bubnunoreka [JOK
IIPOCTPAHCTBE 23.10.2025 | https://m.edsoo.ru/2935a9a0




[TapamienpHOCTB IIJIOCKOCTEM:

bubmuoreka [JOK

17 napajulesbHbIe JI0OCKOCTU 05.11.2025 | https://m.edsoo.ru/2e18{255
18 CpoiicTBa napasuieabHbIX bubnuorexa [JOK
IJI0CKOCTEN 06.11.2025 | https://m.edsoo.ru/e504d656
o | oo e B 10K
’ ’ 11.11.2025 | https://m.edsoo.ru/4a28dc02
Ky0, mapaJuienenunes
20 [TocTpoenue ceuenuit brbmmorexa HOK
13.11.2025 | https://m.edsoo.ru/1d434d0f
21 [TocTpoenue ceuennit buommorexa HOK
18.11.2025 | https://m.edsoo.ru/ec26feSd
KonTponbHas pabota no teme
2 "[IpsiMbl€ U TUIOCKOCTH B bubnuoreka [JOK
npoctpanctse. [lapamiensHocTb 20.11.2025 | https://m.edsoo.ru/9a0a9%56
MPSIMBIX U IJIOCKOCTEN"
| Mmoo Tk Bumorera 0K
) 25.11.2025 | https://m.edsoo.ru/b19f6aSd
MIPsIMBIE B TPOCTPAHCTBE
24 [Ipsimbie mapanienbHbie U bubmuorexa [IOK
MEePIECHANKYJISIPHBIE K INIOCKOCTH 27.11.2025 | https://m.edsoo.ru/Oacl1c95
75 [Ipsimble napasienbHbIE U bubnuoreka [JOK
MEPIECHANKYJISIPHBIE K IJTIOCKOCTH 02.12.2025 | https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprneHauKyIspHOCTH bubnuoreka [JOK
PSIMOM M TJIOCKOCTHU 04.12.2025 | https://m.edsoo.ru/f85bfc46
27 [Ipu3Hak neprneHIuKyJIIpHOCTH bubnunoreka [JOK
PsIMOM M TJIOCKOCTHU 09.12.2025 | https://m.edsoo.ru/79165d15
73 Teopema o npsimMoit bubnunoreka [JOK
NEePIEHIUKYIISIPHOU INIOCKOCTH 11.12.2025 | https://m.eds00.ru/635¢5087
29 Teopema o npsamoi bu6nuoreka [IOK
MIEPIICHANKYISIPHOM TJIOCKOCTH 16.12.2025 | https://m.edsoo.ru/bd3745f8
30 Teopema o psMon bubnuoreka [JOK
NEePIEHIUKYIISIPHON INIOCKOCTH 18.12.2025 | https://m.edsoo.ru/7d18834b




[lepnieHuKyISIp U HAKJIOHHBIE:
paccTosiHue OT TOYKHU 10

bubmuoreka [JOK

31 [TOCKOCTH, PACCTOSHHE OT IPAMOFi 23.12.2025 | https://m.edsoo.ru/33c477d3
p p

JI0 TIJIOCKOCTH
[lepnienquKkyssip U HAKIOHHBIE:

32 paccTositHue OT TOUKHU J0 bubnuorexa [JOK
IJIOCKOCTH, PACCTOSIHUE OT MPSIMOU 25.12.2025 | https://m.edsoo.ru/66fefadd
JI0 TIJIOCKOCTHU
[TepnienquKyIsip ¥ HaKJIOHHBIE:

33 paccTositHue OT TOYKHU J0 bubnuoreka [JOK
IJIOCKOCTH, PACCTOSIHUE OT MPSIMOU 13.01.2026 | https://m.edsoo.ru/a5b7b8e3
JI0 TJIOCKOCTHU
[TepnienquKyssip U HAKIOHHBIE:

34 paccTosTHUE OT TOYKH JI0 bubmuorexa [JOK
IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 15.01.2026 | https://m.edsoo.ru/dbee22bc
JI0 TIJIOCKOCTH

35 VYTriabl B IPOCTPAHCTBE: YroJl MEXKIY bubmuorexa [JOK
MPSIMOM M TIIIOCKOCTBIO 20.01.2026 | https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBIN yroJi, TMHEUHBIA YTOJI bubmuorexa [JOK
JIBYTPaHHOTO yTJia 22.01.2026 | https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHbIN yroJ1, TUHEUHBIN yTroJl bubnuoreka [JOK
JIBYTPaHHOTIO yTJia 27.01.2026 | https://m.edsoo.ru/c7c777ed
[TeprieHAMKYASIPHOCTD MIIOCKOCTEM: Bubnorexa [IOK

38 HpHSHar HEpHer/IRyIPHOCTH 29.01.2026 | https:/m.edsoo.ru/ec3e2da3
JIBYX TUIOCKOCTEM
[lepnieHIUKYIAPHOCTD MIOCKOCTEH: Bubmiorexa LIOK

39 HpHSHar HEpHEr/IRyIPHOCTH 03.02.2026 | https:/m.edsoo.ru/ed9e2a8e
JIBYX TUIOCKOCTEM
[lepneHUKyYISIPHOCTD IJIOCKOCTEH: Bubnorexa [IOK

40 HPH3HAX HEPHCHAMKYIPHOCTH 05.02.2026 | https://m.edsoo.ru/ba75dcS57
JIBYX INIOCKOCTEN

41 Teopema o0 TpEX NepHEHAMKYIIpAX 10.02.2026 | bubmuoreka [IOK




https://m.edsoo.ru/e4972cdc

42 Teopema o TpEX nepHneHaNKyIIpax bubmorexa HOK
12.02.2026 | https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx nmepneHAUKYIsIpax bubmmorexa LHOK
17.02.2026 | https://m.edso0.ru/9{246736
KonTposnsHast paboTa mo Temam
44 "[lepneH TUKYISIPHOCTD NPSAMBIX U bubnuorexa [JOK
miockoctelt" u "YTIbl MeXIY 19.02.2026 | https://m.edsoo.ru/Sb971ef3
HPSIMBIMU U TUIOCKOCTSIMH"
[ToHsiTHE MHOTOTPAHHUKA,
OCHOBHBIC 3JICMEHTHI Butmotexa LIOK
45 MHOTOTPARHENA, BAIIYIGTHC & 24.02.2026 | hitps:/m.edsoo.ru/2d24¢873
HEBBITTYKJTbIC MHOTOTPaHHUKY;
pa3BEpPTKa MHOTOTPaHHUKA
[Ipu3ma: n-yronpHas npusma;
TPaHU ¥ OCHOBAHUS MPU3MBI; Bubmiorexa [[OK
46 PPAMAS  HAIGTORHAR [PHIMBL 26.02.2026 | https:/m.edsoo.ru/b4ad63ad
OOKOBas U MOJIHAS TOBEPXHOCTh
MIPU3MBI
47 [Tapannenenunen, npsMOyroJbHbII bubnuoreka [JOK
MapajuiesenuIe U ero CBOMCTBa 03.03.2026 | https://m.edsoo.ru/8a7be683
[Mupamuna: n-yroibHasi mupamMuaa,
IpaHU ¥ OCHOBaHUE MUPAMUJIbI; Eubiorexa [IOK
48 OOKOBA H MOIHA OBEPXHOCTD 05.03.2026 https://m.edsﬁ).ru/fblchaS
MMPaMU/Ibl; IPABUIIBHAS U
yceu€HHasi TupaMua
[IpaBunbHBIE MHOTOTPAHHUKH:
MOHATHE MPABUIHHOTO
MHOTOTpaHHUKA; TIPAaBUIbHAS Bubmorexa IIOK
# HIPHSMA ¥ TIPABITIbHAS TVPDAMHAR, 10.03.2026 |  https:/m.eds00.ru/074c8865

NpaBUIIbHAS TPEYroJjbHas
MHpaMuU/ia U MPABUIIbHBIH
TeTpa’p; Kyo




IIpencrasnenue o NpaBUILHBIX

bubmuoreka [JOK

>0 MHOTOTpaHiTHiax: OKTasip, 12.03.2026 | https://m.edsoo.ru/a0fddSbf
JIOJICKAdIP U HKOCAIP.

CuMMeTpHs B IPOCTPAHCTBE:!
CI/IMMeTpI/Iﬂ OTHOCHUTCJIBHO TOYKH,

51 MPSIMOM, TVIOCKOCTH. DJIEMEHTBI bubnuorexa [JOK
CUMMETpPUHU B TUPAMUJAX, 17.03.2026 | https://m.edsoo.ru/b9e777d9
HapanneneHHHez[ax, HpaBI/IJ'IBHI)IX
MHOFOFpaHHI/IKaX

| Do e BuGorea 10K

) ’ 19.03.2026 | https://m.edsoo.ru/6¢cdbecef
JuaroHaliu, er'II)I
[Tmomaae 60KOBOM MOBEPXHOCTH H
jy | ool oo ok BuGorea 10K
PH3MBI, TLOTHAL ’ 31.03.2026 | https://m.edsoo.ru/37d84157
TeopemMa 0 OOKOBO# MOBEPXHOCTH
NPSAMOUN MPU3MBbI
[Tmomaae 60KOBOM MOBEPXHOCTH H
o | Tormmeenmonml Busorea 110K
Pami/ibl, TCOP mam 02.04.2026 | https://m.edsoo.ru/5603e30b
OO0KOBOI IIOBEPXHOCTH YCEUEHHOM
TUPAMUIBI

55 KonTtponpHas paboTa o Teme bubnuorexka [JOK

"MHororpaHHuKH" 07.04.2026 | https://m.edsoo.ru/a95f5c04
N bubmuorexka [JOK

>6 Tonsmue 06 0bneme 09.04.2026 | https://m.edsoo.ru/7ad0020b
N bubmuorexka [JOK

>7 OOBEM mupamm et 14.04.2026 | https:/m.edso00.ru/235171b3
. bubmuoreka [JOK

>3 ObbEM mapamm! 16.04.2026 |  https:/m.edsoo.ru/f47dfefd

. bubmuoreka [JOK

>9 OOBEM mupamm et 21.04.2026 | https://m.edsoo.ru/79¢10312




bubmuoreka [JOK

60 OOLEM nupamup: ! 23.04.2026 | https://m.edsoo.ru/2faadc3f
. bubnuorexa [JOK
61 OOBEM npH3MEL ! 28.04.2026 | https://m.edsoo.ru/79853608
. bubnuorexa [JOK
62 OOBEM npH3MEL ! 30.04.2026 | https://m.edsoo.ru/1e053890
" bubnuoreka [JOK
63 O6HEm mpusMb: ! 05.05.2026 | hitps://m.edsoo.ru/482d3f51
64 KonTponsnas paborta no teme | bubnnorexa [JOK
"OO0BEMBI MHOTOTPAaHHHUKOB'" 07.05.2026 | https://m.edsoo.ru/28a6573¢
[ToBTOpEenHmEe, 0600MIIEHNE
65 CHUCTEeMaTU3als 3HaHU. 1 bubmuorexa [JOK
[TocTpoenue ceuenwii B 12.05.2026 | https://m.edsoo.ru/098bedad
MHOFOFpaHHI/IKe
[ToBTOpEeHME, 0600MIIEHNE
cUCTeEMAaTH3alys 3HaHUH.
o BI;I‘II/ICJ'ISHI/I: pacho;;HI/II/I: Ni)exq{y | Bubmorexa [IOK
ABYMS TOTRAMH, OT TOTIH /1 14.05.2026 | https:/m.edsoo.ru/f7792ba9
IpsAMOHU, OT TOYKH 10 ITJIOCKOCTH,
MECKAY CKPEIINBAOIIUMUCS
IIPpAMBIMHA
bu6mmoreka [JOK
67 HroroBas konTponbHas padota I 19.05.2026 |  https:/m.edsoo.ru/b9146bc0
[ToBTOpEHME, 0000IIEHNE
CUCTEMaTu3alusa 3HAHUU.
6 Brruucienue YIJIOB: MCKAY . BI/I6J'II/IOTCK3. I_[OK
CKPCIITHBATOTHMMUCA HPAMBIMH, 21.05.2026 | https://m.edsoo.ru/56765¢8b
MCXKAY NPsAMOU U INIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YIJII0B MEXKIY
IIJIOCKOCTAMUA
OBIIEE KOJIMYECTBO YACOB 10 6

I[TPOTPAMME




11 KJIACC

KoaundecTBO 9acoB

DJIeKTpOHHbIe HH(ppoBbIe

N Tema ypoka Kout I Hata o0pa3oBaTejibHbIE
o/ Beero PoOJIbHBbIE PaKkTHYeCKue A p

padoTsI padoThbI pecypchl
Cdepa H.map: HEHTP, PaINYC, Bubmorexa [IOK
JMaMeTp; TUIOIaAb TTOBEPXHOCTH 1 04.09.2025 | https://m.edsoo.ru/0341bc2b
cdepbl
B3anmuoe pacnonioxenue chepsl
Y TUTOCKOCTH; KacaTenbHas | bubmmoreka [{OK
IJIOCKOCTH K cdepe; MIomaib 11.09.2025 | https://m.edsoo.ru/bed12a43
cdepbl
N3obpaxenue chepsl, mapa Ha 1 bubmuorexa [JOK
mmockocTu. CedeHus mapa 18.09.2025 | https://m.edsoo.ru/bc15f7{2
Hunuaaprdeckas TOBEPXHOCTb,
00pasyromnue MHIHHIPUIECKOM 1 bubmuorexa [JOK
ITOBEPXHOCTH, OCh 25.09.2025 | https://m.edsoo.ru/6054b8c1
HMINHAPUYECKON TOBEPXHOCTH
Hununaap: ocHoBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3yromas 1 oCh; 1 bubnuoreka [JOK
IJI0Ia]Tb OOKOBOM M MOJTHOM 02.10.2025 | https://m.edsoo.ru/188f6216
MTOBEPXHOCTHU
N3o00paxkenue nunuHapa Ha
IUIOCKOCTH. Pa3BEpTka nunmuaapa.
Ceuenus nuIMHIpPA (MJIOCKOCTBIO, 1 bu6mmoreka [JOK
napajuieJIbHON Win 09.10.2025 | https://m.edsoo.ru/016e25eb
MePIeHIUKYIIPHON 0CU
AJTUHIPA)
Konnueckas noBepXHOCTb,
oOpa3ymolre KOHUIeCKOU 1 bubnunoreka [JOK
IIOBEPXHOCTH, OChb U BEPILIMHA 16.10.2025 | https://m.edsoo.ru/c94ba09b
KOHHYECKOM MOBEPXHOCTH
Konyc: ocHOBaHuUe U BepIlIMHAa, 1 23.10.2025 | bubanoreka [JOK




oOpa3ymolinas 1 0Ch; IJIOMAIb
OOKOBOI U TOJIHOM MOBEPXHOCTHU

https://m.eds00.ru/897dd3b2

Yceu€HHbII KOHYC: 00pa3yromme

bubmmoreka [{OK

? H BBICOTa; OCHOBAHHS H COKOBas 06.11.2025  https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
N300pakenue KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTBIO, bubnuoreka [JOK
napajuiesIbHOM OCHOBAaHMIO, U 13.11.2025 | https://m.edsoo.ru/Obde1be8
TIJIOCKOCTHIO, TIPOXOISIIEH Yepe3
BEPIINHY)

1 KomMOunarus ten BpaiieHus u bubnuoreka [IOK
MHOTOTPaHHUKOB 20.11.2025 | https://m.edsoo.ru/3cefl10e5
MHoOrorpaHHuK, OMMCaHHBIN

12 okoJ10 chepsl; cepa, BoucaHHas bubmuotexa [JOK
B MHOTOTPaHHUK WUJIU B TEJIO 27.11.2025 | https://m.edsoo.ru/0b136158
BpalllCHUS

13 [Torstue 06 006éMe. OCHOBHBIC bu6mmoreka [IOK
CBOMCTBa 0OBEMOB TeI 04.12.2025 | https://m.edsoo.ru/26a03fb7

14 O06BEM IIUIMHAPA, KOHYCa Bubmzorexa HHOK

’ 11.12.2025 | https://m.edsoo.ru/5513d87b
N bu6mmoreka [JOK

15 OObEM wiapa 1 oA, chepe! 18.12.2025 | https:/m.edsoo.ru/d189bde2
[TogoGHbIE Tena B MPOCTPAHCTBE.

16 CoOTHOILLIEHUS MEKTY bu6mmoreka [JOK
TJTIONIAIMU TIOBEPXHOCTEH, 25.12.2025 | https://m.edsoo.ru/810cfleb
00BpEMaMHU ITOJOOHBIX TET

7| Semponme o o o B LOK
e 15.01.2026 | https://m.edsoo.ru/4a33a8ab

18 Bekrop Ha MII0CKOCTH U B bubnuoreka [IOK
IIPOCTPAHCTBE 22.01.2026 | https://m.edsoo.ru/Scaefclb




bubmuoreka [JOK

19 (C10%EHHE 1 BIMUTARKE BEKTOPOB 29.01.2026 | https://m.edsoo.ru/23f4f089
20 YMHOX€EHHE BEKTOpa Ha YUCIIO bubmmorexa LHOK
05.02.2026 | https://m.edsoo.ru/dee379¢eb

Paznoxenue BekTopa 1o Tpém BuGniorexa [IOK

21 HCKOMILIAHAPTBIM BEKTOPAM. 12.02.2026 | https://m.edsoo.ru/a28fd74e
[IpaBuio napamienenunena
Pemenne 3aga4, CBSI3aHHBIX C Bubnorexa [TOK

22 VPHMCHCHHEM TIPABHIT ACHCTBHI ¢ 19.02.2026 | https:/m.edsoo.ru/5a827900
BEKTOpaMu
KoopanHaTHO-BEKTOPHBIN METO BuGmmotexa LIOK

23 1PH PCLICHHIH FEOMCTPUHICCKIX 26.02.2026 | https://m.edsoo.ru/d3alfe30
3a1a4
[IpssMoyronpHas cucrtema
KOOpJIMHAT B MPOCTPAHCTBE. Bubmiorexa [[OK

24 KoopauHarel Bekropa. 05.03.2026 |  https://m.edsoo.ru/48db7058
[Ipocreitmme 3amauu B
KOOpJAMHATAX
Yroa Mmexay BEKTOpaMH. Bubmorexa [IOK

25 CKanIpHOE MPOH3BEICHHE 12.03.2026 | https:/m.edsoo.ru/725effcd
BEKTOPOB

26 Brrunciienue yrioB Mexmay bubnuoreka [JOK
NPSAMBIMU U IJIOCKOCTAMU 19.03.2026 | https://m.edsoo.ru/8efbe78e
KonTtponpHas padoTa o Teme Bubmiorexa LIOK

27 Bekropst 1 koopmHaTs! B 02.04.2026 | https://m.edsoo.ru/77c22fc5
MPOCTPAHCTBE
[ToBTOpEHUE, 0000IICHNE 1

73 cucTeMaTu3alys 3HaHUH. bu6mmoreka [JOK
OcHoBHbIE (HUTYPBI, PAKTHI, 09.04.2026 | https://m.edsoo.ru/1780baSd
TEOPEMBI Kypca MIaHUMETPUU

29 [ToBTOpEHue, 06001mEeHNEe U bu6mmoreka [JOK
cucTeMaTu3alus 3HaHuH. 16.04.2026 | https://m.edsoo.ru/078cd184




OcHoBHBbIE (HUTYpPHI, HaAKTHI,
TEOpPEMbI Kypca IUIaHUMETPHH

[ToBTOpEHUe, 0600MICHNE U

30 cUCTeMaTu3aIus 3HaHUH. 3a1aun 1 bubnuorexa [JOK
IUIAHUMETPUU U METO/IbI UX 23.04.2026 | https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpeHue, 0600IICHNE U

31 cUCTEMATH3aIA 3HAaHUHA. 3amaun 1 bubmmoreka [{OK
IJIAHUMETPUU U METO/IbI UX 30.04.2026 | https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpeHnue, 0600IICHNE U

32 CHUCTEeMaTH3als 3HaHH. 1 bubmuorexa [JOK
OcHoBHbI€ (HUTYpBI, PAKTHI, 07.05.2026 | https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTEPEOMETPUU

bu6moreka [IOK

33 Hrorosas KOHTPOIbIas paboTa ! 14.05.2026 | _https://m.edsoo.ru/ec24dfc2

34 [ToBTOpEeHUE, 0600IICHNE 1 1 bu6mmoreka [IOK
cUCTEMATH3AIUS 3HAHUI 21.05.2026 | https://m.edsoo.ru/f465d10e
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IPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOT PAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 00pa3oBaHMs

7

I'eomerpus

7.1

OHepI/IpOBaTI) IOHATUAMMU: TOYKaA, IIpAMasd, MIOCKOCTb

7.2

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IIPU PELICHUH
r€OMETPUUYECKHX 33]1a4

7.3

OnepupoBaTh MOHATHSMHU: NapalIeIbHOCTh W MEPHEHAUKYISIPHOCTH
NPSIMBIX Y INIOCKOCTEN

7.4

Knaccuguimposars B3aMMHOE paclojOXKEHHE MPSIMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

7.5

OnepupoBaTh NOHATUSMU: IBYTPAHHBIN YroJl, TpaHU JBYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yIJia, JUHEWHBIH yroJl ABYrpaHHOIO yIiia, rpajycHas
Mepa ABYTPaHHOIO yria

7.6

OHepI/IpOBaTB IMOHATUAMMU: MHOI'OTI'pPpaHHUK, BI)IHYKHI)Iﬁ n HGBBIHYKJ'II)II\/II
MHOT'OI'paHHUK, 3JICMCHTBI MHOTOI'PaAHHHKA, HpaBI/IHI)HI)Iﬁ MHOTOT'PaHHHK

7.7

Pacnio3HaBaTh OCHOBHBIC BHIbI MHOTOTPAHHUKOB (TMMpaMuja, MpH3MAa,
MPSIMOYTOJIBHBIN MapajuiesienuIie 1, Kyo)

7.8

KnaccupumupoBaTh ~ MHOTOTpaHHHWKH, BBIOMpass  OCHOBaHUS  JUIS
kinaccuukamuy  (BBITYKIBIE W HEBBINYKJIbIE  MHOTOTPAaHHHKH,
MpaBUJIbHBIE MHOTOTPAaHHUKH, TPSIMbIE ¥  HAKIOHHBIC IPH3MBI,
TapajuIeICTUTIC b )

7.9

OHepI/IpOBaTB IIOHATHUAMMUA: CEKyIIasd IIJIOCKOCTD, CCUCHUC
MHOT'OI'PAHHUKOB

7.10

OOBIACHATE IIPUHIUIIbLI IMOCTPOCHUMA cedyeHH i MHOT'OI'pPaHHHUKOB,
HCIIOJIB3Yys METO CJICI0B

7.11

Crpoutb ceyeHHs] MHOTOIPAHHUKOB METOJIOM CIIEJOB, BBIMOJHSATH
(BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:
BUJ| CBEPXY, COOKY, CHU3Y

7.12

Pemarp 3a7aun HA HAXOXICHUE TCOMCTPUUCCKUX BCIMYHUH IIO o6pa3uaM
I aJITOpUuTMaM, IPUMCHAA H3BCCTHBIC AHAJIMTHYCCKHC MCTOAbI ITpHU
pPeIICHUM CTAHAAPTHBIX MATCMATHUYCCKUX 3aJa4 Ha BbIYMCICHHUC
paCCTOHHI/Iﬁ MCXKAY ABYMsS TOYKAMH, OT TOYKHU IO HpHMOﬁ, OT TOYKH 10
IIJIOCKOCTH, MCXKAY CKPCIIUBAOMIUMHUCH IIPAMBIMU

7.13

Pemate 3agaun Ha HaXOXKIEHUE TCOMETPUICCKUX BCIUYHH I10 o6pa3uaM
Wi ajiroputMaM, IMPUMCHAA H3BCCTHLIC AHAJIMUTHUYCCKHUEC MCTOJbI IIpU
pCHICHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3aJda4d Ha BBIYUCIICHHUC YIJIOB
MCKAY CKPCUHIMBAOIHUMUCAA MPAMBIMH, MCKIY HpHMOﬁ 1 TIOCKOCTBIO,
MCKAY IIJIOCKOCTAMHU, IBYT'PAHHBIX YI'JIOB

7.14

Bbruncnare 006bEMBI M IUIONIAAM  [MOBEPXHOCTEH MHOTOIPAaHHHMKOB
(mpu3Ma, mMpamMuia) ¢ MpUMEHEHUEM (OPMYIl, BBIYUCISATh COOTHOILICHHS
MEXAy  IUIOLaJsMHU MIOBEPXHOCTEH, o0béMamu MOJIOOHBIX
MHOTOI'PaHHHUKOB




OnepupoBaTh NMOHATHSAMHU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCb U

7.15 TJIOCKOCTh CHMMETPHH, IIEHTP, OCh M ITIOCKOCTh CHMMETPUU (DUTYPHI
W3BnekaTth, mpeoOpa3oBhIBaTh W HHTEPIPETUPOBATH WHEOOPMAIHUIO O
7.16 MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTYypax, MpPEICTaBICHHYIO Ha
YepTeKax U pUCyHKax
[IpumensTh reoMeTpudeckue (aKThl IS PEHICHUS CTEPEOMETPHUSCKUX
7.17 3a/1a4, MPEIIIONAararoliuX HECKOJbKO IIAroB PELICHMs, €CIU YCIOBUS
PUMCHCHHUS 33JIaHbI B SIBHOU (hopMe
718 [IpuMeHATh mHpocCTEHIIME NPOrpaAMMHBIE CPEACTBA U BIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI NP PEIICHIH CTEPEOMETPUUYECKHX 3a/1a4
719 [TpuBoAMTH TPUMEpPHI MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B MPHUpPOJE H
KU3HH, PACTIO3HABATH MPOSIBICHIE 3aKOHOB I€OMETPHH B ICKYCCTBE
[TpuMeHsTH MOTydeHHBIE 3HAHUS HA MIPAKTHUKE: aHAIM3UPOBAThH PEAbHBIC
CUTyallud H TPUMCHITh HW3YUYCHHBIC TOHSATHS B IIPOIECCe IMOMCKA
peuieHus MaTE€MaTHYECKU c(opMyIUPOBAHHOM npo0JieMbl,
7.20 MO/ICITMPOBATh peabHBIE CHTYAI[MH Ha SI3bIKE T€OMETPHH, MCCIIEeNOBATh
MOCTPOEHHBIE MOJIENT C HUCIIOJIb30BaHUEM T€OMETPUYECKUX TIOHATHH H
TEOpeM, armapara ajareOpsl, pelaTh MPaKTHYECKUe 3aa4H, CBI3aHHBIC C
HAXO0KJICHHEM T€OMETPHUYECKIX BEIIMIHH
11 KJIACC
Kon .
HpoBepsieMOro IIpoBepsiemble NpeMeTHbIe Pe3yJIbTaThl 0CBOCHHS OCHOBHOI
00pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero o001ero o0pa3oBaHusi
pe3yJibTara
6 ['eomeTpus
OnepupoBaTh NOHATUSIMU: IMIMHIPUYECKAs! IOBEPXHOCTh, 00pa3yronue
6.1 WIMHIPUYECKON TOBEPXHOCTH, LMUIUHAP, KOHUYECKAs MOBEPXHOCTb,
oOpa3ymoliue KOHMYECKOH  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3naBate Tena BpameHus (MUJIMHIP, KOHYC, cdepa U map)
6.3 OOBICHATH CITOCOOBI OJIYUYSHHUS TEJT BpAIICHUS
6.4 Knaccuduimposats B3auMHOE pacmoioskeHue chepbl U MI0CKOCTH
OnepupoBaTh MOHATHSIMH: IIAPOBOW CETMEHT, OCHOBAaHUE CETMEHTa,
6.5 BBICOTA CETMEHTA, IIapOBOM CJIOW, OCHOBaHHWE ILIAPOBOTO CIOS, BHICOTA
IIAPOBOTO CJIOS, IIIAPOBOW CEKTOP
6.6 Boruncnate 00bEMBI M IUIOIIAAM TMOBEPXHOCTEH TeNn BpalleHHs,
' T€OMETPHYECKUX TeJl C MPUMEHEHHEM (popmy
OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHHUK, BIHCAaHHBIM B cdepy u
6.7 OTIMCAHHBIN OKOJIO cepsl, cepa, BIUCAHHAS B MHOTOT'PAHHUK HIIU TEJIO
BpallleHUS
6.8 BbIYHCHATE  COOTHOIIEHHS MEXKAY IUIOMIAASMH TOBEPXHOCTEH W
] 00BEMaMU OJJOOHBIX Tel
6.9 H3o6pa>1<an n3ydyaeMble (pUTYpBl OT PYKH U C MPUMEHEHHEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB
6.10 BoImonHATE  (BBIHOCHBIE) IUJIOCKHE YEPTEeKU U3 PUCYHKOB TPOCTHIX

00BEMHBIX (HUryp: BUA CBEpXY, COOKY, CHHU3Y; CTPOUTH CEUYEHHUs Tell




BpAILICHUS

6.11

W3BnekaTh, MHTEPIPETUPOBATH U MNpeoOpa3oBbIBaTH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, NpeACTaBICHHYIO Ha
YEepTEKaAX U PUCYHKAX

6.12

[TpumensTh reomMeTprueckue (HakThl Al PEHICHHUS CTEPEOMETPHUUECKUX
3a/1a4, MPEANOJIArarolUX HECKOJIBKO IIaroB pPELIEHUs, €CIH YCIOBUS
IPUMEHEHHUs 33JIaHbl B SBHOM opme

6.13

OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHOJIH?ITI) HeﬁCTBHﬂ CJIOKCHUA BCKTOpOB, BBIYHUTAHUA BGKTOpOB )41
YMHO)KGHI/UI BGKTOpa Ha YHuCIIO, 06T)$ICHHTI>, KaknuMunu CBOfICTBElMI/I OHHA
oOmazaroT

6.15

[IpuMeHsTh NpaBUIIO Napajuleenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSMHU: JEKapTOBBl KOOPJAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJyJIb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
YroJl MEXIy BEKTOpPAaMM, CKASIPHOE IIPOU3BEICHUE BEKTOPOB,
KOJIJIMHEAPHBIEC ¥ KOMIUIAHAPHBIE BEKTOPBI

6.17

Haxomuts cymMMy BEKTOpPOB M NMPOU3BEIACHHE BEKTOpAa Ha YMCIO, YroJ
MEeXAYy BEKTOPaMHU, CKaISIpHOE MPOU3BEACHUE, PACKIIAAbIBaTh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3a)IaBaTB IIJIOCKOCTh YPAaBHCHUEM B ﬂeKapTOBOfI CUCTCME KOOpAWHAT

6.19

Pemrate mpocreiine reoMeTpUyYecKHE 3aladyd  Ha  [PUMEHEHHE
BEKTOPHO-KOOPJMHATHOTO METOJA

6.20

Pemate 3aJa4l Ha J0Ka3aTCJIbCTBO MAaTEMaTHUYCCKHUX OTHOIIICHUMN |
HaXO0XIACHUC ITCOMCTPUICCKHUX BCIWYHH I10 06pa3uaM WK aJIrOpUuTMam,
IIPpUMCHSA HU3BCCTHBIC METObI npu PEUICHUHA CTaHIApPTHBIX
MaT€MaTUYCCKUX 3a1a4

6.21

[IpumensTh mnpocTellue MNporpaMMHBIE CpPEICTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4

6.22

[IpuBOIUTE MpUMEpPHI MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MpPHUpOJIE U
YKU3HHU, PACIIO3HABATH MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

6.23

[IpuMeHsTh TOJMy4YEHHbIE 3HAHHUA Ha TPAKTUKE: aHaJIU3UPOBATh
pealibHbIE CUTyallUd W TPUMEHSATh HU3yYCHHbIE MOHSTHUS B Ipolecce
MOWCKA pEeLIeHUsT MaTeMaTH4eCKu CQPOPMYIUPOBAHHON MPOOIEMBI,
MOJIETTUPOBATh pPEalIbHbIC CUTYaIlMH Ha S3bIKE T€OMETPUHU, UCCIIEI0BATh
MOCTPOCHHBIE MOJIENIM C MCHOJIB30BAHUEM T€OMETPUYECKHUX TMOHSTUH U
TeopeM, armapara anreOpsbl, pelarh NpakTUYeCKUe 3aauu, CBsI3aHHBIE C
HAX0JICHUEM T€OMETPUYECKUX BETUYHH




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

7

I'eomerpus

7.1

OcHOBHbBIE TIOHATUSL CTEpEOMETpUHU. Touka, HpsMas, IJIOCKOCTb, MPOCTPAHCTBO.
[lonsiThe 00  aKCMOMAaTHYECKOM  TOCTPOCHHHM  CTEPEOMETPUHU:  AKCHOMBI
CTEPEOMETPHUH U CIAEACTBHS U3 HUX

7.2

B3auMHOEe  pacnosiokeHHWe HpsIMBIX B IPOCTPAHCTBE:  IEpPECEKAOLIUecs,
napajulefibHble M CKpeuuBaroiiuecs: mpsaMble. [lapannenbHOCTh NPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: MapajyielbHble MpsIMblE B  NPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPSAMBIX, MapalIeIbHOCTh MPSIMON M IUIOCKOCTH. YTIIBI C
COHAINpPABJICHHBIMU CTOPOHAMH, YroJl MEXIy TMpsAMbBIMM B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapauleIbHble MNIOCKOCTH, CBOWCTBA MapauleIbHbIX
miockocteit. [Ipocreiiimne mpocTpaHCcTBEHHbIE (UIYphl Ha IUIOCKOCTH: TETPadp,
KyO, napajjiesenue];, IoCTPOeHUE CeUEHHH

7.3

[lepneHuKyIApHOCTh MPSAMON M IUIOCKOCTH: TEPHEHAUKYISIPHbIE TpsSMbIE B
MIPOCTPaAHCTBE, MPsIMblE TapasliebHbIe U MEePIEHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEPIEHIUKYIISIPHOCTH MPSIMOM U TUIOCKOCTH, TEOPEMA O MPSIMON NMEPIEHIUKYIIIPHON
IJIOCKOCTH. YTJBl B NPOCTPAHCTBE: YIrOJd MEXAYy TMpPAMOM M IUIOCKOCTBIO,
JBYTPaHHBIA yroJl, JMHEWHBIA YroJ JByrpaHHoro yria. llepnenaukynsap u
HAKJIOHHBIE. PACCTOSHME OT TOYKM A0 IUIOCKOCTH, PAacCTOSHUE OT MpSAMOM [0
IUIOCKOCTH, MPOEKLUs (PUIypbl Ha IJIOCKOCThb. [leprneHauKyIspHOCTh MIIOCKOCTEM:
IPU3HAK  MEPHEHAMKYISIPHOCTHM  ABYX  IuIockocteil. Teopema o Tpéx
HIEPIICHIUKYIIIpax

7.4

[ToHsiTHE MHOTOTpaHHHKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBIMYKIBIE U
HEBBINYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpanHuka. [lpusma: n-yrojabHas
Mpu3Ma, TpaHU U OCHOBAHMS NPU3MBI, IpsiMas U HAKJIOHHas MpPU3MbI, OOKOBas U
TMOJIHAsl IOBEPXHOCTh Npu3Msl. [lapamienenunen, npsiMOYroJIbHbBIN Mapauieenue
u ero cpoiictBa. [lupamuaa: n-yronbHas nupamuja, TpaHd U OCHOBAHUE MHUPAMU/IBbI,
OOKOBasi M IMOJIHAS MOBEPXHOCTh MUPAMUJbI, MIPaBUJIbHAA U ycedEHHAasl MUpamMHaa.
DOneMeHTbl NOpuU3Mbl W OUpamMuzbl. [lpaBuiibHBIE MHOTOTPAaHHUKHU: TOHSATHE
MPaBWJIBHOTO MHOTOTpPaHHMKA, MpaBUibHAs TMpU3Ma U MpaBWIbHAs MUPaMHJA,
MpaBWJIbHAS TPEYroJibHAs MUpaMUAa M MPaBWIbHBIA TeTpasap, kyo. [IpencraBnenue
0 MPaBWIbHBIX MHOTOTPAaHHUKAX: OKTadJp, JoAeka’dap U uxocadapyrue CedeHus
MIPU3MBI U THPAMHU/IBI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CHUMMCTPHA OTHOCHUTCIBHO TOYKH, prlMOfI,
IUIOCKOCTH. DJIEMEHTHI CUMMCTPHUHU B IMMpaMHUAAX, IAPAJIICIICIIUIICAAX, ITPAaBUJIbHbBIX
MHOT'OI'paHHUKAX

7.6

Bbluncnenue 31eMEeHTOB MHOTOTPAaHHMKOB: p&Opa, auaroHanu, yrisl. Ilmomans
OOKOBOW MOBEPXHOCTH W TOJHON TOBEPXHOCTH MPSAMONW MPU3MBI, IUIOLIA]b
OCHOBaHUH, TeopemMa 0 OOKOBOI MOBEpXHOCTHU MpsAMoil mpu3Mel. Ilnomaae 6okoBoit
IIOBEPXHOCTH M IIOBEPXHOCTU IPAaBUIBHOM NMPAMHUABI, TEOpeMa O IIOAnu
yceu€HHOo# nupamupl. [lonstue 06 06béMe. O0bEM nmUpaMuipl, IPU3MBbI

7.7

HO,Z[O6HLIC TCJIa B IIPOCTPAHCTBE. CooTHomeHHS MCXKAY IUIOMIAasIMN HOBerHOCTCﬁ,
00BEMaMu HO,Z[O6HLIX TCI




11 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUA

6

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yrolte HUINHAPUYECKONW TOBEPXHOCTH, OCh
OWIAHAPUIECKON MOBEpXHOCTU. LlMmuHap: ocHOBaHMS W OOKOBasi MOBEPXHOCTb,
o0pasyromas 1 0Ch, IO s O0KOBOH M MOJIHON MOBEPXHOCTH

6.2

KoHnnueckas HoBepXHOCTh, 00pa3yrolirie KOHUYECKO MOBEPXHOCTH, OCh U BEPIIMHA
KOHHYECKOM mMoBepxHOCTU. KOHyc: OCHOBaHME W BepIIMHA, 00pa3yromias U OcCh,
IJIOMaab OOKOBOM M TIOJHOW TOBEPXHOCTH. Y CEUEHHBIH KOHYC: O0pa3yrolue u
BBICOTA, OCHOBAHUA U OoKoBas IMOBEPXHOCTH

6.3

Cdepa u map: neHTp, paanyc, 1MaMmeTp, Miomaab moBepxHoctu cheprl. Bzaumuoe
pacrioyio)keHue cdepsl U TUIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe, IMIIomab

cdepbl

6.4

N300pakenue Ten BpalieHus Ha II0CKOCTH. Pa3BépTka NIMIMHApPA U KOHYCa

6.5

KoMOuHauu Ten BpaiieHuss 1 MHOTOIPaHHUKOB. MHOTOrpaHHUK, OINUCAHHBIN
okoJ1o chepsl, cepa, BMcaHHAsT B MHOTOTPAHHHK, WJIA TEJIO BPAICHUS

6.6

[Tonsatue o6 oOwnEme. OcHOBHBIE CBOWMCTBA 00BEMOB Tel. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapayuienienunena W ciaeactBust w3 He€. OOBEM IMIMHIpA,
koHyca. O0béM mapa u wiomaas chepsl

6.7

[Tomo6npie Tema B mpoctpancTBe. COOTHOIIEHUS  MEXAY  IUIOMIAIIMU
MMOBEPXHOCTEH, 00bEMaMU TIOTIOOHBIX TEIT

6.8

Ceuennst nunuHApa (MapajuieIbHO M MEPHEeHIUKYISIPHO OCH), CEUeHHUs KOHyca
(mapanienbHOE OCHOBAHUIO U MPOXOsIIIee Yepe3 BEPILKHY), CeUeHHUs 1apa

6.9

Bextop Ha mnockocty u B mpocTpaHcTBe. ClI0KEHHE M BBIUMTAHHUE BEKTOPOB.
YMHOXKEHHEe BeKTopa Ha uucio. Pa3nokeHue BekTopa Mo TPEM HEKOMIUIAHAPHBIM
Bektopam. [IpaBuno mapamnenenunena. Pemenuwe 3amad, CBA3aHHBIX €
MIPUMEHEHHEM IPaBIII JCHCTBHUI ¢ BEKTOpaMHU

6.10

[IpsimoyronpHas cucreMa KOOpAMHAT B ImpocTpaHcTBe. KoopauHatel BekTopa.
[Ipocreitime 3amaun B KOOpJMHATaX. YTod Mexay BekTtopamu. CkalsipHOe
MIPOU3BECHUE BEKTOPOB. BbIuncieHHe YyIriioB MEXAYy MPSMBIMH U IJIOCKOCTSMHU.
KoopauHaTHO-BEKTOPHBIN METO/ MPH PEHICHUH T€OMETPUYECKUX 3a/1a4




IMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K PE3YJIBbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kon
MpoBePsIEMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

Bilagenne meromamMu JOKa3aTenbCTB, AITOPUTMAMM pEUICHUS 3a1ad;
yMmeHue (GopMynupoBaTh W ONEPUPOBATH TMOHSATHAMHU: OIpEIeTICHHE,
AKCHMOMa, TeOpeMa, CIEACTBHE, CBOWCTBO, NPHU3HAK, 0KA3aTEJIbCTBO,
PaBHOCHJIbHBIE (OPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (POPMYIUPOBATh
o0paTHO€ M MPOTHUBOIIOJIOKHOE YTBEPXKJAECHUE, NMPUBOJAUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIOJIB30BaTh METOJ MAaTE€MAaTU4YeCKOW WHIYKIUU;
MIPOBOJUTH  JOKA3aTEIbHBIE PACCYKICHUS NIPU pPEIICHUM 3ajad,
OLICHUBATh  JIOTMYECKYID  NPABUJIBHOCTb  PACCYKACHUH;  yMEHHUE
ONIEPUPOBATH NOHATUSAMHU: MHOKECTBO, IOJMHOXKECTBO, OINEpaluy Haj
MHOXECTBAMH; YMEHHME HCIIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
anmapar JJIs ONHCAHMS PEATIbHBIX MPOLECCOB U SBICHUIN U NIPU PEIICHUN
3aja4, B TOM 4YHCI€ U3 JAPYruX Y4eOHbIX MpEIMETOB; YyMEHHE
OTIepUpOBaTh MOHATUAMU: rpad, CBA3HBIN Trpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; yYMEHHE 3aJaBaTb W ONUCHIBATh rpadbl pa3IMYHBIMU
crocobamu; UCIOJIb30BATh I'padbl IpU PELICHUH 3a/1a4

YMeHne omepupoBaTh MOHATHAMHU: HATYPAJIbHOE YHCIIO, IIEJI0€ YHCIIO,
CTETEHb C IEJIBIM MTOKa3aTesieM, KOPEeHb HaTypaJIbHOM CTETICHH, CTENEHb
C pamMOHAIBHBIM  TIOKa3aTelieM, CTeNneHb C  JACUCTBUTEIHHBIM
rokaszatesneMm, JiorapudM YuCIa, CHHYC, KOCHHYC M  TaHTEHC
MPOU3BOJLHOTO YHCJIA, OCTATOK IO MOJYJI0, PalMOHAIBHOE YHCIIO,
HppaIMOHAIBHOE  YHCIIO, MHOXECTBA  HaTyPaJIbHBIX, LIENBIX,
pallMOHAIBHBIX, JEUCTBUTEIBHBIX YHCEI, YMEHHE HCIOJIb30BaTh
MPU3HAKU JICTUMOCTH, HaUMCHBIIMA OOIIMK ACIUTEIh W HaUMCHBIIICE
o01ee kpaTHOE, anrOpuT™M EBKIIMIA MpH pelIeHnH 3a1a4; 3HAKOMCTBO C
pa3IMYHBIMU ~ TO3UIMOHHBIMH ~ CHCTEMaMHM  CYHUCIICHHS;  yYMCHHE
BBITIOJTHATh BBIYMCIICHHE 3HAYCHUH W MPeoOpa3oBaHMS BBIPAKEHUH CO
CTENEHsSAMH W JorapudMaMu, mpeoOpa3oBaHUs IPOOHO-PATMOHAIBHBIX
BBIPDOKCHHUI; YMEHHE OIEPUPOBATh MOHATHAMU: IOCIEIOBATEIBHOCTD,
apudMeTnyecKas nporpeccus, reoMeTpUYecKast porpeccus,
OECKOHEYHO yObIBaOIlas TeOMETpUYecKass Mporpeccus; yMEHUue
3a/1aBaTh MOCJIEI0BATEILHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX
dbopMmyn; yMeHHE ONepUpOBaTh MMOHATUSAMHU: KOMIUIEKCHOE YHCIIO,
COMpsHKEHHBIE KOMIUIEKCHBIE YUCIIa, MOAYJb U apryMEHT KOMIUIEKCHOTO
yucina, ¢Gopma 3aluCH  KOMIUICKCHBIX 4Hcell  (reoMeTpuyeckas,
TpUTOHOMETpHUUECKass U  anreOpanyeckas); yYMeTb MPOU3BOAMTH
apudmeTnyeckue NEHUCTBUSA C KOMIUIEKCHBIMU YHCIAMH; TMPHUBOJIUTH
IpUMEPbl  UCIOJb30BAHMUS  KOMIUIEKCHBIX  YHCEJN;  ONEepUpOBaTh
NOHATUSAMU: MaTpuma 2xX2 u  3%3, onpeaenuTenb MaTpULbI,
F€OMETPUUECKHUI CMBICI OIPEIETUTENS

YMmenue ONCpUpOBATh TIOHATUAMU: PALUMOHAJIBHBIC, WPpPAIHUOHAJILHBIC,
IIOKa3aTCIIbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘-ICCKI/Ie, TPUTOHOMCTPUYICCKHUC
YpaBHCHHA W HCPABCHCTBA, HUX CHCTCMbBI, YMCHUC OIICPpUPOBATH
HNOHATUAMU: TOXKACCTBO, TOXIACCTBCHHOC npeo6pa3OBaHHe, YPaBHCHHUC,




HCpPaBCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PAaBHOCUJIIBHOCTH
YpPaBHEHUM, HEPAaBEHCTB U CHUCTEM; YMEHHE pellaTb YpaBHEHUS,
HCpaBCHCTBA U CHUCTCMbI C MOMOIIBIKO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHA, HCPABCHCTBA MW CHUCTCMbI C IAapaMCTPOM; IMPUMCHATH
YpaBHCHHA, HCPABCHCTBA, UX CUCTCMbI JIA PCHICHUA MATCMATHYCCKHUX
3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00J1aCTe HaAyKU U pealbHOM JKU3HU

YMeHue omnepupoBath MOHATHSIMH: (YHKIUS, YETHOCTh (YHKIIHH,
NEPUOUIHOCTh (YHKIIMH, OTPAHHMYEHHOCTh (PYHKIIUHU, MOHOTOHHOCTH
GyHKIMH, 3KCTpeMyM (YHKIMH, HAanOOJIbIIee U HAMMCHbBIIICE 3HAYCHUS
(YHKIIMYM HA TPOMEXKYTKE, HETPEPhIBHAS (QYHKIIHSI, aCHMIITOTHI Tpaduka
dbyHKIIMM, TIEpBasi U BTOpas MPOU3BOAHAS (DYHKIIMH, TEOMETPUUYECKUN U
¢u3znueckuil CMbICT TPOU3BOJHON, TEpBOOOpa3Hasi, OINpeneIEHHbIN
WHTETpaJI, YMEHHUE HAXOJUTh ACHUMITOTHI rpaduka (PyHKIUU; YMEHUE
BBIYUCIISATh  MPOU3BOJHBIE CYMMBI, TIPOM3BEACHHS, YACTHOTO U
KOMIO3UIIMU (PYHKIIMM, HAXOIUTh YpaBHEHUE KacaTeIbHOU K rpaduxy
GbyHKIIMM; YMEHHE HAaxXOIWUThb MPOU3BOJHBIC SJIEMEHTAPHBIX (PYHKIIHI;
YMEHHE WCIOJIb30BaTh IMPOU3BOJHYIO JJIsi HCCJIENOBAaHUS (DYHKIIHH,
HaxOJUTh HAWOOJIbIIINEe W HAUMEHBIINE 3HA4YCHUs] (DYHKIHUHA, CTPOUTH
rpaduki MHOTOYJICHOB C WCIIOJIb30BAaHUEM armapara MaTeMaTH4eCcKOTro
aHajM3a; TMPUMEHSTh TPOU3BOJHYIO JUISI HAXOXICHUS HAWUTyUIIeTO
pelieHuss B MPUKIATHBIX, B TOM YHCIE COIHAIbHO-YKOHOMUYECKUX H
(dbu3uYecKuX 3aavax; HAXOAUTh TUIOMATN M O0BEMBI QUTY C TTOMOIIBIO
WHTETpaJIa; MPUBOAUTH MPUMEPHI MAaTEMATHUYECKOTO MOJEITUPOBAHUS C
oMoTIIbI0 T HepeHITnaTbHbIX YPaBHECHUI

YMeHne omnepupoBaTh MOHATHUAMU: Tpapuk GyHKIUHM, oOpaTHas
GbyHKIMS, KOMIO3UIMSA (DYHKIHH, JUHEHHAs (QYHKIUSA, KBaApaTHYHAs
byHKIIHS, parMoHanbHas byHKIHUA, CTETICHHAs byHKIHA,
TPUTOHOMETpHUYECKHEe  (QYHKIHMH, OOpaTHbIE TPUTOHOMETPUYECKHE
GyHKIMHU, TOKa3aTeldbHas W Jorapumuyeckas QYHKIUH; yMEHHUE
CTPOUTH TPadUKU HM3YyYCHHBIX (YHKIUH, BBINOJIHITH MPEoOpa3oBaHUsI
rpaduKoB (HYHKIUH, UCTIONB30BaTh TPAPUKH JJIs1 U3YUCHHS TIPOIIECCOB U
3aBHCHUMOCTEH, TIPU PEIICHUH 33aJad U3 JPYruX Y4eOHBIX MPEIMETOB M
3aJa4 M3 pealibHOW JKU3HU; BBIpXKATh (POPMYIaMu 3aBUCHMOCTH MEXITY
BEJIMYMHAMU; HCIIOJIb30BaTh CBOMCTBA W rpaduku GyHKOMH s
peleHusl ypaBHEHH, HEPABEHCTB U 3a/1a4 C IMapaMeTpaMu; N300pakaTh
Ha KOOPJIMHATHOW IUIOCKOCTM MHOXECTBA PCIICHUA YpaBHEHHIA,
HEPABEHCTB M UX CHCTEM

YMeHue pemiatb TEKCTOBbIE 3aJaydl pa3HbIX TUIOB (B TOM YHUCIE Ha
HPOLIEHTHI, JOJIM U YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTbh TOBapOB U
yCIyT, HaJIOTH, 3a7a4 U3 00JacTu yIpaBlieHUs] TUYHBIMU U CEMEMHBIMU
(uHaHCAMH); COCTaBIATh BBIPAXKECHUS, YPAaBHEHHs, HEPAaBEHCTBA U HUX
CHUCTEMBI IIO0 YCIIOBHIO 3a/lauM, MCCIEAOBATh IOJYYEHHOE PEIICHHE U
OILICHUBATh MpPaBAONOJA00HOCTh pE3yIbTaTOB; yMEHHE MOJAEIMPOBAThH
peasbHbIE CUTYallMd Ha s3bIKE MATEMAaTHUKH; COCTABIISATH BBIPaKEHUS,
YPaBHEHUs, HEPAaBEHCTBA W MX CHCTEMBl II0 YCIOBUIO 3aJayH,
UCCIIEIOBaTh TIOCTPOEHHBIE MOJEIM C HCIOJIb30BAHHUEM alapara
ayireOpbl, MHTEPIPETUPOBATH MOJYYSHHBIH pe3ynbTarT

YMmenue OIICpHUPOBATh MMOHATUAMUA: CPCIHCC apI/I(I)MeTI/I‘-IeCKOC, MEIHaHa,
HanOOJIbIIEe n HaAaUMCHBIICC 3Ha4YCHUA, pa3max, Aucnepcus,
CTAHJAAPTHOC OTKIOHCHHC HYHUCJIOBOT'O Ha60pa; YMCHHC HM3BJICKATD,




MHTEPIPETUPOBaTh HH(OPMAIMIO, TPEACTABICHHYI0 B Tabnuuax, Ha
IrarpaMmmax, rpagukax, OTpa)aroulyto CBOMCTBA pealbHbBIX MPOI[ECCOB U
SIBJICHUU; TIPEACTABIIATh, HH(POPMAIIHIO C MIOMOIIBIO TAOIHUI] U TUATPAMM;
ucciaeaoBaTtb CTaTUCTUYCCKUC IOAHHBIC, B TOM 4YUCIC C NPUMCHCHHCM
rpadUYecKuXx METOJOB W  JJIEKTPOHHBIX CPENCTB; TIpadHuecKu
UCCIIEJIOBaTh COBMECTHbIE HAOJIOAEHHS C IOMOIIBIO JHUarpaMm
paccenBaHys U JIMHEMHOW PErpeccuu

YMeHHe OoInepupoBaTh IOHATUSAMH: CIydalHBIA ONBIT WM CIIy4alHOE
cOObITHE, BEPOSATHOCTb CIIyYallHOTO COOBITHS; YMEHHE BBIYMCIATH
BEPOSITHOCTh C HCIOJB30BaHUEM TI'paUUyeCKUX METOJOB; MPUMEHSTh
(GopMyIbl CIIOKEHHUSI U YMHOXKEHHUS BEpOSITHOCTEH, (OpMyily MOJHON
BEpOSITHOCTH, hopMyny bepHymninu, koMOMHATOpHBIE (PAKTHI U POPMYIIBL;
OIICHMBAaTh BEPOSITHOCTU pEalTbHBIX COOBITUH; YMEHHE OINEepUpOBaTh
MOHATHSAMM: CIlydailHas BEJIWYMHA, paCHpeAesICHHEe BEPOSTHOCTEM,
MaTeMaTH4eCKOE OKHUJAHWE, TUCIEPCUS MW CTAHJAPTHOE OTKJIOHEHHE
CllydallHOM BENWYMHBI, (QYHKIUU pacnpefesieHus ¢ IJIOTHOCTU
PaBHOMEpPHOTO, IIOKAa3aTEIbHOTO W HOPMAJIBHOTO PACIPEIEIICHMI;
YMEHUE HCIOJIb30BaTh CBOWCTBA W3YYEHHBIX pACHpEACIICHUN JIA
pelleHus 3a/1ady; 3HAaKOMCTBO C MOHATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METO/bl BBIOOPOUHBIX MCCIEIOBAHUMN; YMEHHE TPUBOAUTH MPUMEPHI
MPOSIBJIEHUST 3aKOHA OOJIBIIUX YHMCENT B NMPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHUE ONEPUPOBATh MOHATHIMH: COYETAHUE, IIEPECTAHOBKA,
YUCJIO COYETAaHH, YHCIIO TIEPECTaHOBOK; OwHOM HpIOTOHA; yMeHwHe
MPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCYKICHMS UTsl peLLICHH 3a/1a4;
OLICHUBATh BEPOSTHOCTH pealIbHBIX COOBITHIA; COCTaBIIATh
BEPOSITHOCTHYIO MOJIEIIb U MHTEPIIPETUPOBATH MOJIYYCHHBIN PE3yIbTAT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKa, NpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jyd4, BEJIWYMHA YIJa, IUIOCKUHA  Yroi,
NBYTPaHHBIA yroJi, TPEXTPAHHBIA YTOJ, CKpPEUIMBAIOUIUECS TMpsSMBbIE,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX M IUIOCKOCTEH, yrol
MEXIy MPSMBIMH, YrOJ MEXIY HpPSIMOW U IUIOCKOCTBIO, YrOJ MEXIY
IUIOCKOCTSIMU, PAaCCTOSIHUE OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
OPSIMBIMHU, PACCTOSTHUE MEX]Y TUIOCKOCTSIMHU; YMEHHE UCIOJIb30BaTh MPH
pelIeHnH 3a/1a4 u3ydeHHble (PaKThl U TEOPEMbI IUITAHUMETPUU; YMEHHUE
OIICHUBATh pPa3Mepbl OOBEKTOB OKPYXKAIOIIErO0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIEIH C TOMOIIBI0 T€OMETPUYECKUX MOHSATHH U
BEJIMYMH, pelIiaTh CBsI3aHHbIC C HUMH MTPAKTUYECKUE 3a/1a4H
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YMeHue onepupoBaTh MOHATUSAMM: IJIOMIAAL (GUTypbl, 00bEM (UTYpHI,
MHOTOI'pPaHHMK, IIPABUJIbHBIII MHOTOTPAHHUK, CEYEHHE MHOTIOIPaHHMKA,
KyO, mapajuienenumnen, npusMa, nupamuaa, (urypa M HOBEPXHOCTh
BpallleHHs], UUIMHJp, KOHYC, map, cdepa, Iomanab cdepsl, MIOLIalb
HOBEPXHOCTU NHPaMMJIbl, HPU3MBI, KOHYCa, LWINHApa, 00BEM Kyoda,
OpSMOYTOJIBHOTO TapajljieNienunea, MUPaMuabl, NPU3MBbL, IWIMHIPA,
KOHYca, Il1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYCa M LIMIMHAPA,
napajuleJIbHble OCH WM OCHOBAHMIO, CEYEHHE I1apa, IUIOCKOCTb,
Kacaromasicss chepsl, LUIMHAPA, KOHYCA; YMEHHE CTPOHUTH CeueHHe
MHOTOIpaHHMKa, U300pakaTh MHOTOTPAaHHUKH, (UTYphl U MOBEPXHOCTH
BpAILICHUS], UX CEUEHHS], B TOM YHCJIE C TIOMOIIBIO SJIEKTPOHHBIX CPEJICTB;
yYMEHHUE NMPUMEHSTh CBOWCTBA T€OMETPUUYECKUX (UTYP, CAaMOCTOSATEIHHO
(dopMynUpOBaTh ONpeNiesIeHUs] U3Yy4aeMbIX (PUTyp, BBIABUTATh TUIOTE3bI




O CBOWCTBaxX M MPHU3HAKaX reOMETPUUECKUX (PHUTyp, 0OOCHOBBIBATH WU
ONpoBepraTh MX; YMEHHE MPOBOAUTH Kiaccupukamuio Guryp mo
pa3IUYHBIM TPU3HAKAM, BBINOJHATH HEOOXOIUMBIC IONOJHHUTEIbHBIC
MTOCTPOCHHS
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YMeHue omepupoBaTh THOHSATHSAMH: JBI)KEHHE B IPOCTPAHCTBE,
napayieNbHBIA TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH U B NPOCTPAHCTBE,
HOBOPOT, mpeoOpa3oBaHue mono0us, MoJA00HBIE (UTYpPBI, YMEHHUE
pacrio3HaBaTh paBHbIE M MOJOOHBIE (PUTYPHI, B TOM YHCIE B MPHPO/IE,
UCKYCCTBE, apXUTEKTYpE; HCIIOJIb30BaTh T'€OMETPUYECKUE OTHOUICHHUS
Ipy pPEUICHWH 33/a4; HAXOJUTh TEOMETPUYECKHE BEIWYMHBI (JIMHA,
yroj, IUiomaas, o0BEM) MpU pelIeHUH 3amad W3 JIPYTHX YueOHBIX
MPEIMETOB U U3 PEaTbHOM JKM3HU; YMEHHE BBIUYUCISTH T€OMETPUIECKHE
BEJIMYMHBI (JUTMHA, YTOJ, IUIONIaab, OO0BEM, IUIONMIAIh TMOBEPXHOCTH),
WCTIONb3Yysl M3y4eHHBIE (POPMYNTBI M METOJIBI, B TOM YHMCIE: TUIONIA]b
MOBEPXHOCTH MUPAMHJIBI, IPU3MBI, KOHYCa, IMIMHAPA, IIOManb chepsr;
00bEM Ky0a, NpSAMOYTOJIBHOTO Mapajuleienunesaa, NUpaMuibl, MPU3MBL,
OWIMHAPA, KOHYCa, INapa; YMEHHE HaxXOJUTh OTHOIICHHE OOBEMOB
10I00HBIX (UTYD
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YMeHne onepupoBaTh MOHITHAMU: MPSIMOYTOJIbHAS CUCTEMa KOOPAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOU3BEACHUE BEKTOpa Ha 4YHCIIO, pa3joKEHUE BEKTopa Mo Oasucy,
CKaJs[pHOE MPOU3BE/IEHUE, BEKTOPHOE TMPOU3BEACHUE, YroJl MEXKIY
BEKTOpaMH; YMEHHUE HCIIOJIb30BaTh BEKTOPHBIA M KOOPAMHATHBIA METOA
JUIS peuleHus] TeOMEeTpPUYeCKUMX 3ajad M 3a7ad JpYyrux y4deOHbIX
MIpeIMETOB
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YMmenue BbIOMpaTh MOAXOMAIIMM METON Uil pelIeHHs 3ajauu;
MMOHMMAaHHe 3HAaYMMOCTH MaTeMaTUKW B HW3YYEHUHU NPUPOJIHBIX H
OOLIECTBEHHBIX TMPOIECCOB U  SIBICHUH; YyMEHHE paclio3HaBaTh
IPOSBIICHUE 3aKOHOB MAaTeMAaTHKH B HCKYCCTBE, yMEHHE MPHUBOJIUTH
MpUMEpPbl MAaTEMaTUYECKUX OTKPBITUHA POCCHUHUCKOM HW  MHUPOBOU
MaTeMaTHYeCKON HayKu




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D ITIO
MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COJeP/KAHUSA
1 Yucna v BIYKCICHUS
1.1 HarypanbHble u nensie yncna. [Ipu3Haky JeMMOCTH HEIbIX YUCEI
10 Pammonanbupie  uyucna. OOBIKHOBEHHBIE M JECATHYHBIE JPOOW, TIPOLICHTHI,
' 0eCKOHEUHBIC IEPUOTNIECKUE IPOOH
13 Apudmernueckuit KO?CHB HATypaJIbHOU crereHu. JeHCTBUS ¢ apuMETHICCKHUMHU
KOPHSIMU HaTypaJlbHOW CTENEHU
1.4 Crenens c 1enpiM nokaszareneM. CTeneHb ¢ palMoHalbHBIM MokazarenaeMm. CBoiicTBa
CTENEeHU
15 CuHyCc, KOCHMHYC M TaHI€HC 4YHUCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHI€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHble U HaTypajIbHbIE JOrapu(Mbl

JlelictButenbHple  4yuciaa. ApudMeTHYECKHE OTmepalud C JeHCTBUTEILHBIMU
1.7 yuciaamu. [IpubGnmkEHABIC BEIYUCICHUS, TTpaBUila OKPYIJICHUs, TPUKHIKA U OIIEHKA
pe3yJbTaTa BBIYUCIECHUN

1.8 [IpeobpazoBaHue BhIpaKEHUN
1.9 KomnuiekcHele uncna
2 YpaBHEHHUs U1 HEPABEHCTBA
2.1 Ienpie 1 npoOHO-paIIMOHATILHBIC YPaBHECHHUS
2.2 HppanunonanbHble ypaBHEHUS
2.3 TpuroHomeTpuiyeckre ypaBHEHUS
2.4 [Toka3arenpHbIC U JJOTapU(DMHUIECCKIE YPABHEHUS
2.5 Ienpie 1 1poOHO-paIOHATLHBIE HEPABEHCTBA
2.6 HppannonanbHble HEPAaBEHCTBA
2.7 [Toka3zarenbHbIC U JTOoTapu(DMHUIECKIE HEPABEHCTBRA
2.8 TpuroHomerpuyeckre HEPaBEHCTBA
2.9 Cucrembl U COBOKYITHOCTH YPABHEHUI U HEPABEHCTB

2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IapamMeTpaMu

2.11 Martpuna CucTeMbl JIMHEUHBIX YpaBHEHUN. OnpeaeuTenb MaTpullbl

3 OyHKIMH U TpadUKH

Oynkuus, crnocodbl 3amanus ¢yHkuuu. ['paduk dyHkuuu. B3ammao oOparHbie

31 ¢byuakiun. Yéraople u HeuétHble hyHkuuu. [lepuonndeckue QyHKuu
OOnacte omnpeneneHUss MW MHOXKECTBO 3HaueHu ¢yHkuuu. Hymu ¢yskouu.

39 IIpoMexxyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKLUH.
MakcuMymMbl MU MHHUMYMBI (GyHKUuu. HauOosplliee M HauMeHbIllee 3HAa4YEeHUE
(YHKLMHU Ha TPOMEXKYTKE

33 CrenenHas (QyHKUUS C HaTypaJbHbIM W IIeNbIM TOKa3areneM. EE€ cBoiicTBa u
rpa¢uk. CBoiicTBa 1 rpauk KOpHs n-0i CTETIEHU

34 Tpuronomerpuyeckue GyHKINHU, UX CBOICTBA U rpaduku

3.5 IToka3zaTenbHast u norapudmuyeckas QyHKINH, UX CBOWCTBA U TPaQUKH

36 Touku paspeiBa. AcuMnToThl rpadukoB  ¢yHkiuil. CpoiictBa  (QyHKIUH,

HCTIPCPBIBHBIX HA OTPE3KE




3.7 [TocnenoBaTeabHOCTH, CIOCOOBI 33aHUs TIOCIIE0BATEIbHOCTEH
3.8 Apudmernueckas ¥ reoMeTpudeckas nporpeccur. opmyiia CII0KHBIX POLIEHTOB
4 Hauana maTemaTndyeckoro aHanusa
4.1 [TpousBoanas ¢yukiun. [Ipon3BoaHbIe AIeMEHTAPHBIX (HYHKITUI
[IpumeHeHne NPOU3BOAHON K HCCICNOBAHUIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 9KCTpeMyMBbl. HaxosxaeHne HamOONbIIeT0 W HaWMEHBIIETO 3HAYeHUsS (YHKIUH Ha
OTpPE3KE
4.3 ITepBooOpa3nas. MaTerpan
5 MHo>xecTBa U JIOTHKA
5.1 MHo0xecTBO, orepanuu HajJ MHOKecTBaMu. J{luarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTHUKA
6.2 BepositTHOCTB
6.3 Komb6unaropuka
7 ['eomeTpus
7.1 @uUrypsl Ha MIOCKOCTH
7.2 [IpsiMBbI€ M TJIOCKOCTH B POCTPAHCTBE
7.3 MHoOrorpaHHuKH
7.4 Tena v MOBEpXHOCTH BpaLEHUS
7.5 KoopauHaTs! 1 BEKTOPBI
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