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MNOACHUTEJIBHASA 3AIINCKA

Pabouas nmporpamma yueOHoro kypca «I'eomerpus» 0a30BOro ypoBHS JJIs
oOyuaromuxcst 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaibHOro
rOCy/IapCTBEHHOTO0  00pa3oBaTEeNbHOTO  CTaHAapTa  CpPEAHEro  OOIIero
00pa3oBaHHusl, ¢ YYETOM COBPEMEHHBIX MUPOBBIX TPEOOBAaHUH, MPEABABIAEMBIX
K MaTeMaTUYeCKOMY OOpa30BaHMIO, W TPAAMIIMNA POCCHUIICKOTO 0Opa3oBaHUSI.

Peanuzanus IPOrpamMMBl o0ecrnieunBaeT OBJIJICHUE KIIFOUEBBIMU
KOMITETEHLUSMH, COCTABJISIOIIMMH OCHOBY JUJISl CAMOPA3BUTHUS U HEMTPEPBIBHOIO
oOpa3zoBaHus, LIEJIOCTHOCTh OOLIEKYIbTYPHOTIO, JUYHOCTHOTO U

MI03HABATEJILHOTO Pa3BUTHSI IMYHOCTH O0YYaArOIIUXCS.
HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxxnocTh y4eOHOTO Kypca T€OMETPUH Ha YpPOBHE CpEAHETO OOIIero
oOpa3oBaHusi 00YCIIOBJICHA MPAKTUYECKON 3HAYMMOCTHIO METANpeAMETHBIX H
IPEIMETHBIX Pe3yJbTaTOB O0YYEHUSI TEOMETPUU B HAMPABICHUH JTUIYHOCTHOTO
pa3BuTHs 0Oyuaromuxcs, GopMupoBaHus (YHKIIMOHATHLHOW MaTEeMaTHYECKON
IPaMOTHOCTH, W3yYCHHUS JIPYyTUX Y4YeOHBIX JAWCHUIUIMH. Pa3Butne vy
00y4Jaronmxcsi MPaBUIBHBIX MPEJACTABICHUN O CYIIHOCTA W IMPOUCXOXKIICHUU
reOMETPUUYECKUX aOCTpaKUWi, COOTHOIIEHHWU PEATbHOTO U HJCANbHOTO,
XapakTepe OTPaXKEHUS MATEMATUYECKOM HAyKOW SBICHUA W MPOLECCOB
pealbHOTO MHpa, MECTE€ T€OMETPUU B CUCTEME HAayK U POJIM MAaTEMaTHYECKOTO
MOJICTMPOBAaHUSI B HAy4YHOM TIO3HAHMM M B TPAKTHKE CHOCOOCTBYET
(GOpMUPOBAHNIO HAYYHOTO MHPOBO33PEHHS YYAIlUXCsS, a TaKXKe KauecTB
MBILUICHUS, HEOOXOIUMBIX JUUIS aJalTallii B COBPEMEHHOM OOIIIECTBE.

I'eomeTpus siBasieTCss OAHUM U3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmero o0pazoBaHusl, TaK Kak OOECIeuMBaeT BO3MOXKHOCTb H3YUYEHHUS Kak
JTUCITUTUINH €CTECTBEHHO-HAYYHOW HAIMIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbIIIIeHHE, GOPMUPYEMOE MpPU U3YyUYEHUH OOydarOIIUMUCS
MOHATUHUHBIX OCHOB TE€OMETPUU M TOCTPOCHHM IICMOYKH JIOTHYECKHUX
YTBEPXKIICHUN B XOJI€ PEIICHUS TE€OMETPUYECKUX 3a]lad, YMEHHUE BBIABUTATH U
OTIpOBepraTh TUIOTE3bl HETIOCPEICTBEHHO HCIONb3YIOTCS NMPU PEIICHUU 33134
€CTECTBEHHO-HAY4YHOT'O IIKJIa, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue OpueHTUPOBATHCSA B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb
BO BCeX 00JacTsIX MeATENbHOCTH YenoBeka. OpHeHTalus YeIoBeKa BO BpEMEHH
U TPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COLMaIbHOro ObITHs, (Gopma
OTPaXEHUS OKPY’KAIOLIETO MHUPA, YCIOBHE YCIEIIHOTO MO3HAHUS M aKTUBHOTO
npeoOpa3oBaHusl JEUCTBUTEIBLHOCTU. OnepupoBaHUE MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSIET pa3Hble BHUJbI YYEOHOW W TPYIOBOHM [EATEIBHOCTH,
ABIIICTCS OJHUM W3 MPO(ECCHOHATHLHO BaXKHBIX KAYeCTB, MO3TOMY aKTyallbHa
3amaya (OPMHUPOBAHMS Y OOYUYAIOIMUXCS MPOCTPAHCTBEHHOTO MBIITUICHHS KaK
Pa3HOBUAHOCTH OOpPA3HOTO MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JACATEIHHOCTH IT0 MHOTUM HAIPaBICHUSM.

Ilens ocBoeHus mporpaMmbl yueOHOTO Kypca «I'eomerpusi» Ha 0a30BOM
ypoBHE OO0yuyeHHs — 00I11eoOpa3oBaTeNbHOE U OOLIEKYJIbTYpHOE pa3BUTHE
oOydJarormuxcst 4depe3  00OecleueHHe BO3MOXKHOCTH  NPHUOOPETCHHS] |
VCIIOJIb30BAHUSA CHCTEMATUYECKUX TE€OMETPUUYECKMX 3HAHUW U JEUCTBHUM,
cnenu@UUHBIX ~ TEOMETPHUM, BO3MOXKHOCTH  YCIEIIHOTO  IMPOJOJDKCHHUS
oOpa3oBaHMs 1O CIEUUATIBHOCTSAM, HE CBS3aHHBIM C  TMPUKIAJTHBIM
UCTIOJIb30BAaHUEM T€OMETPHUH.



[IporpaMmma mo reomerpuu Ha 0a30BOM ypOBHE MpeAHA3HAUYEHA s
oOydaromuxcst CpeAHeW IIKOJNbI, HE HCIBITHIBABIINX  3HAYUTEIbHBIX
3aTpyAHEHUI Ha YPOBHE OCHOBHOI'O 0o0miero odpasoBaHus. Takum oOpaszowm,
oOyuJaromuecss Ha 0a30BOM YPOBHE JIOJKHBI OCBOMTH OOIIME MAaTeMaTHYECKHe
YMEHHUsI, CBA3aHHBIE CO CIIeUU(PUKON T€OMETPUN U HEOOXOIUMBIE Ui KU3HU B
coBpeMeHHOM obmecTBe. KpoMe 3TOro, OHM MMEIOT BO3MOXKHOCTb H3YYHTh
reoMeTputo Oosee TIIyO0KO, €clii B TalbHEUIIIEM BO3HUKHET HEOOXOAMMOCTh B
Te€OMETPUUYECKUX 3HAHUIX B MPO(eCcCHOHATBHOM e TENbHOCTH.

JlocTkeHHe 1€ OCBOEHHUSI MPOrpaMMbl OOECHEUYMBAETCA PEIICHUEM
COOTBETCTBYIOIIMX 3adad. llpuopuTeTHbIMH 3aJayaMH OCBOCHHS Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 knaccax sBisiroTCS:

e (opMupOBaHHE NPEACTABICHUA O TEOMETPUU KaK YacTH MHPOBOU

KyJBTYpPbI U OCO3HaHHE €€ B3aUMOCBSI3H C OKPYKAIOIIMM MUPOM;

e (opMupOBaHME MPEICTABICHUSI O MHOTOTPAaHHUKAX U TeJlaX BpallleHus
KaK O BaXHEHIIMX MaTEMaTHUYECKUX MOJENSIX, MO3BOJIIOIINUX
OIKCHIBATh U M3Yy4aTh Pa3HbIC SABJICHUS OKPY>KAIOIIET0 MUPA;

e (opMUpOBaHME yMEHMsI paclO3HABaThb Ha YEpPTEKax, MOJAEIAX U B
pearbHOM MHpPE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

e OBJIAJCHUE METOJAaMH peHIeHHs 3aJad Ha IIOCTPOCHHUs Ha
U300paKEHUSX MPOCTPAHCTBEHHBIX PUTYD;

e (opMHUpPOBaHME YMEHHS OIEPUPOBATH OCHOBHBIMU TOHATUSMHU O
MHOTOTpaHHHMKaX U TeJlaX BPAICHUsI U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHUE aAJITOPUTMAaMHU pEIHICHUS OCHOBHBIX TWUIIOB  3aJad;
dbopMupoBaHHE YMEHHUS TPOBOJUTH HECIOXKHBIE JIOKa3aTeIbHbIE
paccyXJIeHusi B XOJ€ pPEUICHHs] CTePEeOMETPHUECKUX 3a7ad U 3a7ad C
PAaKTHYECKUM COJIEPIKaHUEM;

e Da3BUTHE  HHTEIUIEKTYaJdbHBIX M  TBOPUYECKUX  CIIOCOOHOCTEN
O0yJaroumxcs, TMO3HABATEIbHOM aKTUBHOCTH, HCCIIEOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIICHUS;

e (opmupoBanue  (QYHKIIMOHAIBHOW  TPAMOTHOCTH,  PEICBAaHTHOM
TeOMETPUU: YMEHHE pacro3HaBaTh MPOSBICHUS TE€OMETPUUYECKHUX
NOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEM B pEalbHBIX KHU3HEHHBIX
CUTYaIUsIX M MPU U3YUYCHUH APYTHX YUEOHBIX MPEIMETOB, MPOSIBICHUS
3aBHUCUMOCTEM M 3aKOHOMEpHOCTEW, (HOpMyIHpOBaTh UX Ha S3bIKE
TeOMETPUM M CO37aBaTh T'EOMETPHUYECKHE MOJENHU, MPUMEHSThH
OCBOGHHBII TE€OMETPUYECKHI ammapar [js pelIeHUus MPaKTUKO-
OPUEHTHPOBAHHBIX  3a7a4y, HUHTEPIPETUPOBaTH M  OLEHUBATH
MOJTyYEHHBIE PE3YIbTATHI.

OTnUYuTEeNHbHON 0COOEHHOCTHIO MMPOTPAMMBI SIBISIETCS BKIIOYEHHE B KYpPC
CTEpEOMETPUU B Hayalleé €ro Hu3y4YeHHs 3aJad, pelIaeMblX Ha YPOBHE
WHTYUTHBHOTO TO3HAHUS, ¥ OMPENeIEHHBIM 00pa3oM OpraHW30BaHHAs paborta
HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JOTHUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIIJIEHUS, CTUMYJIHPYET MPOTEKaHNEe MHTYUTHBHBIX MPOIIECCOB, MOTUBHPYET
K JaJbHEUIIEMY U3y4YEHHIO ITPEIMETA.

[Ipenmnourenue oTAaTCA HATIATHO-KOHCTPYKTUBHOMY METOy OOYy4eHMS,
TO €CTh TEOpPETHYECKHE 3HAHWS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb
NPEeIMETHO-IPAKTHUECKON  AesTenbHOCTH. Pa3BuTHE  MPOCTPaHCTBEHHBIX
OpPEICTaBICHUN y YdYalluXcsi B Kypce CTepEeOMETPUU MPOBOAUTCSA 3a CUET
pelleHrss 3aJad Ha CO3JaHHE MPOCTPAHCTBEHHBIX O00pa3oB W 3aqady Ha
OTNepHUpPOBaHUE MPOCTPAHCTBEHHBIMU OOpazamu. Co3jgaHue oOpa3a MPOBOIUTCS



C OMOpPO Ha HATJSAJHOCTb, & ONIEPUPOBAHUE 0OPA30M — B YCIOBHUSAX OTBJICUEHUS
OT HarJISIIHOCTH, MBICIEHHOTO U3BMEHEHUS €r0 UCXOJHOTO COAEPIKAHMS.

OcHoBHBIE copepkaTeiabHble JUHUM Kypca «l'eomerpum» B 10-11
Kiaccax: « MHoOrorpaHHuKm», «IIpsiMple ¥ TUNIOCKOCTH B IIPOCTPAHCTBEY, «Tema
BpalieHus», «BeKTOoppl W KOOpAMHATHI B MpOCTpaHCTBE». PopmHpoBaHHE
JIOTUYECKUX YMEHUMN pacIpeaesieTcs He TOJIBKO MO COAEPKATEIbHBIM JIMHUSM,
HO M 1O rogam oOy4YeHUs Ha YPOBHE CPEHEro 00IIero 00pa3oBaHusl.

CopeprxaHue oOpa30BaHusA, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJbTaTaM
ocBoeHHUsl pabouell MporpaMMbl, paclpeneiaCHHbIM [0 TOoAaM OO0y4YeHHs,
CTPYKTypUPOBAaHO TakKUM O0pa3oM, 4YTOOBI OBJAJCHHE TE€OMETPUUECKUMU
HNOHATUSMU U HABBIKAMHU OCYIECTBIIUIOCH MTOCJIEI0BATEIBHO U MTOCTYIATEIBHO,
C coOnIofeHHeM NPUHLHUIA [PEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS
BKJIIOYAIUCh B OOLIYyI0  CHUCTEMY T€OMETPHUECKUX  MpEACTaBICHUIN
oOyyJaronuxcsi, paciupsis U yriyonss e€, o0pa3ysl IpOYHbIE MHOKECTBEHHbIE
CBA3U.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuyenue reomerpun orBoaures 2 yaca B Heaenmo B 10 knacce u 1 gac
B Henento B 11 kitacce, Bcero 3a ABa roga o0ydenus - 102 yueOHbIX yaca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KITIACC

IIpsimble M VIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE TMOHATUSA CTEpeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 AKCMOMAaTHYECKOM IMOCTPOCHHHM CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3anmHoe pacnosiokeHHe NpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECS,
napajulesIbHble M CKpeluBaromuecss npsimelie. [lapamnenbHOCTs NPAMBIX H
IJIOCKOCTE B IIPOCTPAHCTBE: MAapAJUICIBHBIE IPSMbIE B IIPOCTPAHCTBE;
NIapaJUIEIBHOCTD TPEX MPSAMBIX; APAJUIENBHOCTD MPSAMOU U INIOCKOCTH. YTIIBI €
COHAIIPABJICHHBIMA CTOPOHAMH; YIOJl MEXKIy NPSIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTP  IJIOCKOCTEH:  MAapajulesibHblE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHBIX IUIOCKOCTel. [Ipocrteiinine mNpocTpaHCTBEHHBIE (QUTYypbl Ha
IUIOCKOCTH: TE€TPa’ap, KyO, napajuieenunes; IoCTPOCHUE CEUCHUN.

[leprieHIMKYIAPHOCTH NPSAMOM U INIOCKOCTH: NEPHEHAUKYIISPHBIE IPSMBIE
B IIPOCTPAHCTBE, NPSIMBIE NApAJUIECIBHBIE U MEPIEHAUKYISAPHBIE K INUIOCKOCTH,
IPU3HAK NEPHEHAUKYISAPHOCTH IPAMOW M IUIOCKOCTH, TEOpeMa O IPsAMOU
NEPIEHANKYJIAPHON TUIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YOI MEKIY NMPAMOU U
IUIOCKOCTBIO; JIBYTPAaHHBIM  YIOJI, JIMHEWHBIA YroJ JBYIPAHHOTO yIJia.
[leprieHaMKynsIp W HAKIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH,
paccTosiHue OT MNPSIMOM A0 IUIOCKOCTH, MPOEKIHs (PUrypbl Ha MJIOCKOCTb.
[leprieHIMKYISPHOCTh  IUIOCKOCTEM: NPU3HAK NEPHEHIUKYISIPHOCTH ABYX
10cKocTer. Teopema o0 TpEX NepueHIUKYJIIAPaXx.

MHororpaHHuKHU

[loHATHE MHOTOrpaHHMKAa, OCHOBHBIE DJJEMEHTBI MHOIOTPAHHMKA,
BBIIIYKJIBIE W HEBBIIYKIbIE MHOTOTPAHHUKH;, pPa3BEPTKA MHOTOIPAHHHUKA.
[Ipu3ma: n-yronpHas mnpu3Ma; TpaHW K OCHOBAHMUA IIPU3MBI;, OpsiMas H
HAKJIOHHasT  NpU3Mbl; OOKOBas W  MOJHAasT  NOBEPXHOCTb  IPHU3MBI.
[Tapayutenenunien, NPSAMOYTOJAbHBIA —MAPAJUICICNIUIIE] W €ro CBOMCTBA.
[Iupamupa: n-yroiapHas nupamMuaa, TpaHd U OCHOBaHUE MUPAMMJIbI; OOKOBAs U
IIOJIHASL IIOBEPXHOCTb NMPAaMHUJIbl; IIPAaBWJIbHAS MW YyCEUYEHHAs MHPAMMIA.
DOneMeHTbl NpU3Mbl U OUpaMuiabl. [IpaBUIbHBIE MHOTOIPDAHHHUKH: IOHATHE
IIPAaBWJIBHOTO MHOTOTPAaHHMKA; ITPAaBWJIbHASA MPHU3Ma W NPABUIIbHAA NTHPAMUJA;
OpaBWIbHAs TPEyrojbHas NUpaMHUIa W MPaBWIbHBIM  TeTpa’ap; KyoO.
[IpencraBienre O NPAaBUIBHBIX MHOTOTPAHHMKAX: OKTadIp, HOACKAdIP H
ukocasap. CeueHus Npu3Mbl U TUPAMUJIBIL.

CuMMeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, HPSIMOU,
IUIOCKOCTA. DJEMEHThl CHMMETPUHM B NHUPAMHUAAX, MapajulesienuIenax,
IIPaBWJIBHBIX MHOI'OTPAHHUKAX.

Boruncnenne 3J€MEHTOB MHOTOTPAaHHHMKOB: pEOpa, IUMAroHai M, YTJbl.
[Inomanas OOKOBON MOBEPXHOCTH W MOJTHOM MOBEPXHOCTH MPSIMOM MPHU3MBI,
IUIOLAJb OCHOBAaHMM, TeopeMa O OOKOBOW IOBEPXHOCTH MPSMOM MPHU3MBI.
[Tnomans OOKOBOWM MOBEPXHOCTH M TOBEPXHOCTH MPAaBUIBHOM MHpPaMUbI,
TeopemMa O Miomaan yceu€HHol mnupamuasl. Ilonarue o6 o6béme. OOBEM
NIAPAMHUJIBI, IPU3MBI.

[Tonoonsie Tena B mpocTpaHcTBEe. COOTHONIEHUS MEXKIY IUIOMIAAsIMU
MOBEPXHOCTEHN, 00bEMaMU OJOOHBIX TEJL.

11 KIIACC



Tesa Bpamuenust

Hunuuapuueckass  MOBEPXHOCTh,  OOpasylolue  WIAHIPUYECKOU
NOBEPXHOCTH, OChb UWJIMHAPUYECKOW MOBEPXHOCTH. LlMnMHIp: OCHOBaHUSA H
OOKOBasi TIOBEPXHOCTh, OOpa3ylomass W OCh; IUIOMAAh OOKOBOW W TIOJHOU
NOBEPXHOCTH.

Konunueckas moBepXxHOCTh, 00pa3yrone KOHUIeCKONH MOBEPXHOCTH, OCh U
BEpIIMHA KOHHWYECKOM MNOBEpXHOCTH. KOHyC: OCHOBaHME M BEpIIMHA,
oOpa3ymomas U OChb; IUIONaAhr OOKOBOM W TMOJHOW MOBEPXHOCTU. Y CEUEHHBIN
KOHYC: 00pa3yIoIIHe U BHICOTa; OCHOBAHUS M OOKOBAasi IOBEPXHOCTb.

Cdepa u map: 1eHTp, paguyc, AMaMeTp; TUIONIaAb MTOBEPXHOCTH CQephl.
Bzaumnoe pacnonoxenue cgepbl M IMIOCKOCTH; KacaTellbHas IUIOCKOCTh K
cthepe; mromanas chepsl.

N300paxxeHne Tesl BpallleHWs Ha IUIOCKOCTU. Pa3BépTka UMIMHApA U
KOHYyca.

KoMmOvHanmu Ten BpalleHHs M MHOTOTPAaHHUKOB. MHOrOrpaHHUK,
OMHCaHHBIM OKOJO cdepbl; cepa, BNHCAHHASS B MHOTOTPAaHHUK, HIU TEJO
BpAILICHMUS.

[Tonsitue 06 o0BEMe. OcHOBHBIE CBOWcTBa 00HEMOB Ten. Teopema 00
00bEME MPSIMOYTOJILHOTO Tapajiesenunena v ciueactBus u3 He€. O0bEM
WIHHPA, KoHyca. OO0BEM 11apa u miomaab cheps.

[Tonoousie Tena B mpocTpaHcTBE. COOTHONIEHUS MEXKIY ILIOMIAAsIMU
NOBEPXHOCTEHN, 00BEMaMU OT0OHBIX TEIL.

Ceuenust nunuHApa (MapauieJbHO M NEPHEHAUKYJSPHO OCH), CEYEHHS
KOHyca (mapajyielbHOE OCHOBAHUIO M IMPOXOJSIIEE Yepe3 BEPUIMHY), CEUCHHUS
niapa.

BekTopbl U KOOPANHATHI B IPOCTPAHCTBE

BekTtop Ha miuockoctM W B mpocTpaHcTBe. CII0)KEHHE W BBIYWTAHUE
BEKTOPOB. YMHOXKE€HUE BEKTOpa Ha 4YHUCIO. Pa3iiokeHue BEKTOpa MO TPEM
HEKOMIUIaHAapHbIM BekTopaM. [IpaBwio mnapamnenenunena. Pemenue 3anady,
CBSI3aHHBIX C MPUMEHEHHUEM IPABWJI JIEUCTBUM C BeKTOpamu. [IpsMoyronbHas
cucremMa KoopauHaT B mpocTtpaHcTBe. Koopamuartel Bekropa. [Ipocrenmme
3a/layd B KOOpJMHATax. YToda Mexay Bekropamu. CkalspHOE NMPOU3BEICHUE
BEKTOPOB. BbluucieHue yrjioB MeEXAy MNOpPSIMBIMU U IJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIM METO IPU PELLIEHUH T'€OMETPUUYECKUX 3a/1a4.



INVIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE pEe3yJbTaThl OCBOEHUS MPOTpaMMbl Y4eOHOTO MpeaMeTa
«MaTteMaTnka» XapakTepUu3yrOTCs:

I'paknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOW TMO3UIMH  OOYYalomerocss Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WI€HA POCCUMCKOrO OOIECTBA, MPEACTaBICHUEM
0 MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHHUPOBAHMS PA3TUYHBIX CTPYKTYD,
SABJICHUM, NPOLEAYp TPakJaHCKOro oOmiecTBa (BBIOOpBI, ONPOCHl H TIp.),
YMEHHEM B3aUMOJIEUCTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMU B COOTBETCTBUU C
X QYHKIIUSIMU 1 HA3HAYCHUECM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTHIO  POCCUUCKOW  TPaXTAHCKOW  HMJIEHTUYHOCTH,
YBaKEHHUS K MPOIUIOMY U HACTOSIIEMY POCCUUCKON MAaTeMaTUKH, IEHHOCTHBIM
OTHOUIEHHEM K JOCTHXXEHHUSIM POCCUHMCKHUX MAaTEMAaTUKOB W POCCHUUCKOU
MaTeMaTU4YeCKOM IIKOJIbI, K MCIOJIb30BAHUIO 3TUX JOCTHXKEHUU B JIPYyTHX
HayKax, TEXHOJIOTHIX, c(hepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUEM JyXOBHBIX LEHHOCTEU POCCHIICKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, OSTUYECKOTO TIOBEICHHSI,
CBSI3aHHOTO C MPAaKTUYECKUM TMPUMEHEHUEM JOCTHKEHUW HAyKHu U
JNEATEeNIbHOCThI0 YUE€HOr0; OCO3HAaHUEM JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOMYUBOTO OYyIyIIETO.

JcTreTHYeCKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHUEM K MHUPY, BKIIIOYAs 3CTETUKY MaTEMaTHUUYECKUX

3aKOHOMEPHOCTEH, 00BEKTOB, 3az7ady, peleHun, paccyXIcHUM;
BOCIIPUMMYHBOCTBIO K MAaTE€MaTHYECKUM AacCIleKTaM PpAa3jIu4yHbIX BHJIOB
UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(OPMHUPOBAHHOCTHIO YMEHHUS TPHUMEHSATh MaTeMaTHYECKHUE 3HAHUSA B
MHTEpecax 3/0pOoBOro M 0Oe30macHOro oOpas3a >KU3HH, OTBETCTBEHHOIO
OTHOIIEHUSI K CBOEMY 3/I0POBBIO (370pOBOE MHUTAaHHWE, COATTAHCUPOBAHHBIN
PEXKUM 3aHIATHHA U OTIBIXA, PETyJIApHas (Pu3ndecKas akTUBHOCTH); GU3HIECKOTO
COBEPIIICHCTBOBAHWS, npu 3aHSTHIX CIIOPTHUBHO-03/I0POBUTEITHHOM
NEeSTETHHOCTHIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYIO0JIIOOUS; MHTEPECOM K
pasnuyHbiM  chepam  TPo(ecCHOHATBLHON  ACATENBHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHEM COBEPINATh OCO3HAHHBIA BHIOOD
Oynymeld mpodeccud W pPeaTn30BBIBATh COOCTBEHHBIC >KU3HEHHBIC TUIAHBI;
TOTOBHOCTBIO U CIIOCOOHOCTHIO K MaTeMaTH4eCKOMYy OOpa3oBaHHUIO W
caM000pa30BaHUI0 Ha TPOTSHKEHUU BCEH JKM3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKUX 33]]ad MAaTeMaTHIEeCKOW HAMPaBIEHHOCTH.

IKOJIOTHYECKOe BOCTITAHUE:

c(hOpPMHUPOBAHHOCTHIO IKOJIOTHYECKOW KYIbTYPhI, TTOHUMAHUEM BIUSHUS
COIMAIbHO-DKOHOMHYECKUX  TPOIECCOB HAa  COCTOSIHHE TMPUPOJHON W
COIMAIBHOW CpEebl, OCO3HAHHEM TJIOOATBHOTO XapaKTepa 3KOJIOTHYECCKUX
npoOieM; OpHUeHTalMe Ha TNPUMEHEHHE MATEMaTHYCCKUX 3HAHWM IS



penieHus 3a1a4d B 00JacTU OKPY’KAIOIIEH Cpelibl, IUVITAHUPOBAaHUS MOCTYIIKOB U
OLICHKU UX BO3MOXHBIX ITOCIEACTBUM I OKPYKAIOIIEH CPEIbI.

LleHHOCTH HAYYHOI'0 NNO3HAHUSA:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO pPa3BUTHs HAyKH U OOIIECTBEHHOM MpPaKTHKH,
NOHUMaHUEM MaTEMaTHUECKON HayKH Kak c(hephl UeIOBEYECKOM IeATEIbHOCTH,
JTANoOB €€ pa3sBUTHs U 3HAYMMOCTH U1 PAa3BUTHS LMBUIM3ALUU; OBJIAJACHUEM
SA3bIKOM MATEMATHUKU M MAaTEMaTUYECKOW KYyJIbTYPOH KAaK CPEACTBOM IO3HAHUSA
MHpa; TOTOBHOCTBK) OCYIIECTBIIATH IIPOEKTHYK) M HCCIIEIOBATEIBCKYIO
NEeATEIIbHOCTh MHAUBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yabTaThl OCBOSHUS MPOTPAMMEBI y4eOHOTO TIpeaAMETa
«MareMaTHka XapaKTEPHUIYIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMETbHBIMU  OCUCMBUAMU, VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
oelcmsusiMuU, YHUBEPCANIbHbIMU Pe2YNAMUBHBIMU OCUCTNBUIMU.

1) Vwuusepcanvnvie noznasamenvuwvie Oevicmsus, obecneuusaOm
Gdopmuposarue 6a308bIX KOSHUMUBHBIX NpOYeccos obyuarowuxcsa (oceoenue
Memo008  NO3HAHUSL  OKPYJHCAouje2o  Mupa, HpuUMeHeHue  JI02UYeCKUX,
UCCIe008amenbCKux onepayull, ymeHutl pabomams ¢ ungopmayueti).

ba3oBble Jornveckue 1eicTBUS:

e BBISABIISITH u XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKU
MaTeMaTH4eCKUX OOBEKTOB, MOHSATUN, OTHOIICHUN MEXAY MOHATHUIMU;
dbopmMynpoBaTh ONPENEICHHUS TIOHSTHUH; yCTaHaBJINBAaTh

CYIIIECTBCHHBIN MPU3HAK KIacCU(UKAIINN, OCHOBAHUS JJIsi 0000IICHMS
Y CPaBHEHHUS, KPUTEPUU MIPOBOJIUMOTO AHAIU3A;

e BOCIPUHUMATH, (OPMYTUPOBATH H MPEOOPA30BHIBATH CYXKIICHUS:
YTBEPJAUTEIbHBIE U OTPUIIATEIbHBIE, €IUHUYHbBIE, YACTHBIE U OOIIHE;
YCJIOBHBIC,

e BBIABIIITH MATEMAaTUYECKUE  3aKOHOMEPHOCTH, B3aMMOCBS3M W
npoTuBOpeursi B (pakTax, JAHHBIX, HAOMIOACHUSX U YTBEPXKICHUSX;
npeajaraTb  KPUTEpUM  JUISL  BBIBJICHUS  3aKOHOMEPHOCTEHM U
MIPOTUBOPEUHNIL;

e JIeNaTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JI€NYKTUBHBIX U
VMHIYKTUBHBIX YMO3aKIIOUECHUN, YMO3AKIKOUCHUH 110 aHAJIOTUH;

e IMPOBOAUTH  CaMOCTOSITEIbHO  JIOKA3aTEIbCTBA  MATEMAaTUYECKUX
yTBEpXKJEHUU  (mpssMble W OT  MOPOTHUBHOTO),  BBICTPAUBATH
apryMEHTAIUIO, MIPUBOJIUTH MIPUMEPHI u KOHTPIIPUMEDHI;
000CHOBBIBaTh COOCTBEHHBIE CYXEHUS U BHIBOJIBL;

e BBIOMpATH CIOCOO penieHus] y4eOHOU 3amadu (CpaBHUBATH HECKOJBKO
BAPUAHTOB pEUICHUs, BHIOMpATh HaWOOJee MNOAXOASANIMN C y4ETOM
CaMOCTOSITEILHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBnlie ucciienoBarejbcKe 1eCTBUA:

e UCIIOJB30BATh  BOINPOCHl KAaK  HCCIEAOBATEIbCKUNA  WUHCTPYMEHT
No3HaHUs;, (HOPMYITUPOBATH BOMPOCH], (DUKCUPYIOIIHUE MPOTUBOPEUUE,
npo0eMy, yCTaHaBIMBAThH UCKOMOE U TaHHOE, ()OPMHUPOBATH THUIIOTE3Y,
apryMEHTHPOBAThH CBOIO MMO3UIINIO0, MHEHHE;

e TIPOBOAUTH CaMOCTOSTEILHO CILUTAaHUPOBAHHBIN SKCIIEPUMEHT,
WCCJICIOBAHUE TI0 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYECKOTO



00BbeKTa, SBICHUS, TMPOIECCa, BBHISBICHUIO 3aBHCHUMOCTECH MEXKIY
00BeKTaMHU, SIBICHUSIMU, TPOIECCAMU;

CaMOCTOATENHLHO  (hOpMyIUpOBaTh OOOOIIEHUS W  BBIBOJABI IO
pe3ynbTaTaM MPOBEAEHHOTO HAOIOACHUS, WCCIEIOBAHMS, OICHUBATH
JIOCTOBEPHOCTH MOTYYCHHBIX PE3yIbTaTOB, BBIBOJOB M 0000IIEHNI;
MIPOTHO3UPOBATh BO3MOYKHOE PAa3BHUTHE MPOIIECCa, a TAKKE BBIIBUTATH
MIPETOIO0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ uHpopmanmeii:

BBISIBJISITH e(DUIIUTHI MH(OPMALIUH, TaHHBIX, HEOOXOAMUMBIX JIJIsl OTBETA
Ha BOIIPOC U JJIsl PELLICHUS 3a/1a4u;

BbIOMpaTh HMHGOPMALMI0O U3 HCTOYHHKOB  Pa3JIMYHBIX  THIIOB,
aHAJIU3UPOBAT, CUCTEMATU3UPOBATH " MHTEPIIPETUPOBATH
UHGOPMAIUIO PA3IMYHBIX BUAOB U (OPM IPEICTABICHHUS;
CTPYKTYpUpPOBaTh HH(POPMAIUIO, MPEACTABIATE €€ B PA3IUYHBIX
dbopMax, WILTIOCTPUPOBATH TPapUIECKH;

OLICHWBATh  HAAEKHOCTH  HMHOpPMALIMM MO  CaMOCTOSTEIHHO
c(OpMyITUPOBAHHBIM KPUTEPHSIM.

2) VYnusepcanvuvie KommynuxamueHnwle Oelicmseus, o0becneuusaOm
CHOPMUPOBAHHOCMb COYUATLHBIX HABLIKOG 00VUAIOUWUXCSL.
OOurenue:

BOCIPUHUMATh M (OPMYJIUPOBATh CYXIECHHS B COOTBETCTBHHM C
YCIOBHUSIMM M LEJISIMH OOLIEHMS; SICHO, TOYHO, IPAMOTHO BBIPAXKATh
CBOIO TOYKY 3pE€HMS B YCTHBIX M INMCBMEHHBIX TEKCTax, JaBaTh
IIOSICHEHMS 110 XOJy PELICHMs 3aJa4¥, KOMMEHTHPOBATH ITOJYyYECHHBINU
pe3ymbTar;

B XOJ€ OOCYXACHHs 3aJaBaThb BOIPOCHI IO CYHIECTBY OOCYXAaeMOM
TEMbI, TPOOJIEMBI, PEIIAEMOM 3aa4l, BbICKA3bIBATh UEH, HALICICHHbIC
Ha TIOMCK DPEUICHUS; COIOCTABIATh CBOM CYXICHUSA C CYKICHUSIMU
JIPYTUX YYaCTHUKOB AHaiora, oOHapyXHBaTh pPa3IdYMe M CXOACTBO
NO3UIIHNI; B KOPPEKTHOU (opMe (OopMyIUpOBaTh pPa3HOINIACUS, CBOU
BO3PAKEHUS,;

NPEACTABIATh  PE3yJNbTaThl  PEIICHMS  3aJa4d, OKCIIEPUMEHTA,
UCCIIEIOBAHMSI, TMPOEKTa; CaMOCTOSITENIbHO  BBIOMpaTh  (opmar
BBICTYIUIEHHUS C YY€TOM 3aJad Npe3eHTaUud H OCOOEHHOCTEN
ay IUTOPUHU.

CoTpyaHu4ecTBO:

3)

NMOHMMAaTh W  HMCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
WHIUBUyaIbHOH PaOOThI MPHU PEIIeHWH y4eOHBIX 3a/1ad; MPUHUMATh
1HeJdb COBMECTHOM  JIEATENIbHOCTH, IUIAHUPOBATH  OPraHU3AIUIO
COBMECTHOM pPabOThI, pacupenensTh BHUABI padOT, JOTOBAPHBATHC,
o0CyXmaTh TMpOIECC M pe3yiabTaT paboThl; 0000maTh MHEHUS
HECKOJBbKUX JIFOICH;
y4acTBOBaTh B TPYMIOBBIX (opmax paboTel (0OCYyKIeHUs, OOMEH
MHEHUW, «MO3TOBBIC IITYPMbD» W WHBIC), BBINOJHATH CBOI YacCTh
paboThl M KOOPAWHUPOBATH CBOW JEUCTBUS C APYTHMH UICHAMU
KOMaH/IbI; OIEHWBATh KAa4e€CTBO CBOETO BKJIaJa B OOIIMI MPOAYKT IO
KpUTEpHUSIM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aHMOICHCTBHSI.
Vuueepcanonvie  pecynamuemnwie  Oelicmsus, — obecneuugarom

Gdopmuposarue cCMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranuzanus:



e COCTaBJIATH IUIAH, aJITOPUTM PEIIEHUs 3a/1a4u, BEIOUpATh CIIOCO0
penieHus ¢ y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI

perieHuit ¢ yaéTomM HOBOM MHGOpMAITUH.

CaMOKOHTPOJIb:

e BJIQJIETh HABBIKAMM [103HABATEIbHOW pe(diIeKcud Kak OCO3HaHUsA
COBEpIIAEMbIX  JIEUCTBHUM M  MBICIUTENbHBIX  IPOLECCOB, HUX
pe3yJIbTaTOB; BIAJETh CIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pelieHus MaTeMaTH4YeCKON 3ajauu;

e TMpPEABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IpPHU PEIICHUU
3aJlayd, BHOCHUTb KOPPEKTUBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB,  JAHHBIX, HANJEHHBIX  OLIMOOK,  BBISBICHHBIX
TPYAHOCTEN;

e OLEHUBATH COOTBETCTBUE pe3yjbTaTa LEIM U YCIOBUSM, OOBSCHATH
NPUYUHBI JOCTUKEHUS WM HEJOCTHXKEHUSI Pe3YyJIbTaTOB JAESATEIbHOCTH,
HAXOJUTh OIIUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBath NMOHATUAMU: TOUKA, IPsIMasi, TUIOCKOCTb.

[TpuMeHsATh aKCHOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX NPU PEUICHUU
reOMETPUYECKUX 3a]1aY.

OnepupoBaTh MOHATUSAMH: NAPAICIBHOCTh U TMEPHEHIUKYISIPHOCTD
IPSIMBIX U TUIOCKOCTEH.

KnaccuduumpoBaTh B3aMMHOE paCHONIOKEHUE MPSMBIX U IJIOCKOCTEN B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JIBYIPAHHBIM YroJl, TPaHU IABYTPAHHOTO Yria,
pedpo BYIpaHHOIO yria; JUHEHHBIN yroa JAByTPaHHOTO YIJIa; TpaaycHas Mepa
JBYTPAHHOTO yrJja.

OnepupoBath MOHATUSIMH: MHOTOIPAHHUK, BBIMYKIJIBIA W HEBBITYKIBINA
MHOTOI'PaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPaBUIIbHBI MHOTOTpaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJIbI MHOTOI'PAaHHUKOB (MHMpaMUJa; MPU3MA,
IPsIMOYTOJIbHBIN Mapajuiesienume, Kyo).

KnaccuduuupoBat  MHOTOTpaHHUKH,  BBIOMpasl ~ OCHOBAaHMS  JJis
Kkjaccuukanuy (BBITYKJIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKHU; MpPaBUIIbHBIE
MHOTOI'PaHHUKH; IPSIMbIE U HAKJIIOHHBIE MPU3MbI, TApAJIJIEICIUIE/bI ).

OnepupoBatb MOHATUSAMU: cekyuias IJIOCKOCTb, CEUYCHHE
MHOTOI'PaHHHUKOB.

OOBACHATH TPUHIUIIBI IOCTPOEHUS CEYEHUH, UCTIOJIb3YS METOJ] CJIEIOB.

CtpouTh cedeHHs] MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUIYpP: BHU]
CBEpXy, COOKY, CHU3Y.

Pematp 3a1aun Ha HaXOXKJEHUE FEOMETPUUYECKHUX BEJIMYMH MO oOpa3uam
WIM aIrOpUTMaM, IPUMEHSSI U3BECTHBIE aHAJTUTUYECKUE METObI IPU PELICHUN
CTaHAAPTHBIX MAaTEMaTHYECKUX 3aJlad Ha BBIYUCIEHUE PACCTOSHHM MEXKIY
JIBYMslI TOYKaMH, OT TOYKH [0 MPSAMOW, OT TOYKH JI0 IUIOCKOCTH, MEXKIY
CKpEUIMBAIOIIUMHUCS MPSIMBIMHU.



Pemiats 3agaun Ha HaXOXKJEHHUE T€OMETPUUYECKUX BEIUMYMH MO oOpasiam
WJIM aIrOpUTMaM, IPUMEHS U3BECTHBIE AHATUTUYECKUE METObI ITPU PEIICHUN
CTaHJAPTHBIX MATEMAaTHYECKHX 3a/a4 Ha BBIYMCICHHE VYIJIOB MEXIY
CKPEIIMBAIOIINMUCS TMPSAMBIMU, MEXAYy NPSAMOM UM IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IByTPAHHBIX YTJIOB.

Bpruucnars 00bEMBI M IUIOHMIAAM TMOBEPXHOCTEM MHOTOTPAHHUKOB
(mpu3ma, mHpaMuIa) C TpPUMEHEHHEM (OPMYJ; BBIYHCIATH COOTHOIICHUS
MEX Iy TUIOMAIMU TTOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSIMU: CUMMETpPUSI B MPOCTPAHCTBE; LEHTP, OCh U
MJIOCKOCTh CUMMETPHUU; LIEHTP, OCh U TIIOCKOCTh CUMMETPUH (UTYPBI.

N3Bnekats, mpeoOpa3oBBIBAaTh W WHTEPIPETHPOBATH HWH(OOPMAIHIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypaxX, MPEICTABICHHYIO HA YepTexax
Y PUCYHKaX.

[Tpumensate reomerpuyeckue (HaKThl TSI PEIICHUS CTEPEOMETPUUCCKUX
3a7a4, MNOPEANoiararoluX HECKOJbKO IIAaroB pPELICHUS, €CIU  YCIOBHS
IPUMEHEHUS 33JIaHbI B IBHOU (hopMme.

[IpumeHsaTs nDpoCTEHIIKE NPOTrPpaMMHBIE CPEACTBA W AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBOaUTH MpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U
YKA3HHU, PACMO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpriMeHATh MTOMy4YeHHBIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh PEAIIbHBIC
CUTyallul U NPUMEHSTHh W3YYCHHBIE IOHATUS B IMPOLECCE IOWUCKA PEIICHUS
MaTeMaTU4YeCKd CGHOPMYITUPOBAHHOW MPOOIEMBI, MOJEIUPOBATH peaTbHBIC
CUTyalluM Ha S3bIKE TE€OMETPUHU, HCCIEIOBaTh ITIOCTPOCHHBIE MOJEIH C
WCIIOJIb30BAaHUEM TEOMETPUUYCCKUX TIOHSATHM W TEOpeM, ammapara aiareOpsl;
peuaTh NpakTUYECKUE 3aJ1aud, CBSI3aHHBIE C HAXO0XJICHUEM T€OMETPUYECKUX
BEJIMYMH.

11 KIIACC

OnepupoBarh MOHATHAMH: IMIJIMHAPUYECKAs TMOBEPXHOCTh, 00pa3yroue
MWIMHAPUYECKON  MOBEPXHOCTH;, IWIMHAP;, KOHUYECKAs TOBEPXHOCTD,
oOpa3yrolne KOHUYeCKOW MOBEPXHOCTH, KOHYC; CepuyecKas HOBEPXHOCTb.

PacmoznaBath Tena BpamieHus (IMIMHIP, KOHYC, chepa U map).

OOBACHATH CIOCOOBI MOTYYEHHUS TE BPALLIECHHUS.

KiaccudummpoBats B3auMHOE pacroiokeHne chepol U MITOCKOCTH.

OnepupoBaTh MOHITHSAMH: LIAPOBOM CErMEHT, OCHOBAHHE CErMEHTa,
BBICOTA CETrMEHTA; IapoBOW CJIOM, OCHOBaHME IIAPOBOIO CJOS, BBICOTA
IIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Boraucnsate 00bEMBI M IUIOIIAAM  TIOBEPXHOCTEH TEN  BpAIICHUS,
Tre€OMETPUUYECKUX TEJl C IPUMEHEHHEM (POpPMYI.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAHHHK, BIHCAaHHBIM B cdepy u
OMMCAaHHBIM OKOJIO cdepbl; cdepa, BOUCAHHAST B MHOTOTPAHHUK WM TEJO
BpaIlleHusl.

BbI4HcnsaTh COOTHOLICHHS MEXKIY TUIOMIAIIMU TOBEPXHOCTEN 1 00bEMaMu
NOJO0OHBIX TEJl.

N3o00paxaTts m3ydaemble (UTYPHI OT PYKH U C HMPUMEHEHHUEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BrimonHsATE  (BEIHOCHBIE) TIJIOCKHE YEPTEKU W3 PHUCYHKOB MPOCTHIX
00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y; CTPOUTH CEUEHUS TEJ BPAIICHUS.



W3Bnekatb, MHTEPHIPETUPOBATH U MPEOOPa30BBIBATH HHPOPMAIMIO O
IPOCTPAHCTBEHHBIX F€OMETPUYECKHUX (PUTypax, MPEJCTABICHHYIO Ha YepTexax
Y PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE AEHCTBUS CIIOKEHHSI BEKTOPOB, BBIYMTAHMS BEKTOPOB U
YMHOKEHHSI BEKTOpa Ha YHCIO, OOBSICHATh, KAKUMHU CBOWCTBAMHM OHH
o0nagaror.

[IpuMeHATh NpaBUJIO MapajuIeIenuIea.

OnepupoBaTth MNOHATHAMH: JEKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE,
BEKTOP, MOJyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, yroOJ
MEXAY BEKTOPAMH, CKaJSIPHOE NPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIAaHAPHBIE BEKTOPHI.

Haxonute cymMMy BEKTOPOB M INPOM3BENECHHE BEKTOpAa Ha YHUCIO, Yol
MEXIY BEKTOPaMH, CKaJSIPHOE MPOU3BEIEHUE, PACKIAAbIBATh BEKTOP MO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensTh reoMerpuueckue (akThl ISl PEIICHUS CTEPEOMETPUUECKHUX
3a/1a4, MPEeAnojaralolMX HECKOJIbKO IIaroB pEHIeHUs, €CIU  YCJIOBHS
NPUMEHEHUs 33aJ]aHbl B IBHOM (opMe.

Pewate npocreiinime reoMeTpuyecKe 3a1a4yn Ha PUMEHEHHE BEKTOPHO-
KOOPJIAMHATHOTO METO/1A.

Pemate 3agaun Ha J0Ka3aTeabCTBO MAaTEMAaTHYECKUMX OTHOUIEHUN U
HaXOXKJEHUE TEOMETPUYECKUX BEJIWYMH MO0 o0pasnaM WIM alropuT™Mam,
IPUMEHSST MU3BECTHBIE METOJAbl MPU PEIIEHUU CTAHIAPTHBIX MATEeMAaTHYECKUX
3azay.

[IpumeHsaTs nDpoCTEHIIME NPOTPaMMHBIE CPEACTBA W AJIECKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBoauTE MpUMEPBHI MAaTEMaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
YKU3HH, PACIIO3HABATH MIPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh Moly4eHHbIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATh peabHbIC
CUTyallMM W NPUMEHSTh M3YyUYECHHBIC IMOHATUS B IPOLECCE IOHUCKA PELICHUS
MaTeMaTHYeCKu CQPOPMYITUPOBAHHON MPOOIEMbI, MOJAEIUPOBATH pEaAbHbIC
CUTyallUM Ha S3bIKE TIE€OMETPHM, HCCIEN0BAaTh IIOCTPOEHHBIE MOJEIU C
UCTIOJIb30BAaHUEM TE€OMETPUUYECKHX MOHITHH W TEeOopeM, ammapara aireOpsl;
pemiath MPaKTUYECKHE 3aadyM, CBA3aHHBIE C HAXOXKJICHHEM I'€OMETPUYECKUX
BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acos
Ne
Koutpoas | IlpakTu JuieKTpOHHBIE (U poBbIe)
n/ HaumenoBanue pa3ieioB M TeM NPOrpPamMMbl
- Bceero HbIe yecKHne o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
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! Brezetine B CTepeoMETpHIO 10 https://m.edsoo.ru/1¢209e37
[Ipsimble ¥ TIIOCKOCTH B MPOCTPAHCTRBE. bubnuorexa [JOK
2 . 12 1
[TapamienbHOCTh NPSIMBIX U INIOCKOCTEN https://m.edsoo.ru/1¢209e37
3 IlepnieHAUKYISIPHOCTD OPSAMBIX U MIOCKOCTEH 12 bubmorexa HOK
PHCHARIYILP p https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
4 VYTl MeXAy NPSIMBIMU U TIJIOCKOCTSIMU 10 1 https-//m.edsoo.ru/1c209e37
bu6mmoreka [{OK
> Mrororpauii 1 ! https://m.edsoo.ru/1¢209¢37
N bu6nmoreka [JOK
6 OOBEMBI MHOTOTPAHHHKOR ? ! https://m.edsoo.ru/1¢209¢37
7 IToBTOpEHME: ceUEHUSI, PACCTOSIHUS U YTJIbI 4 1 bubmotera [IOK
P ' P M https://m.edsoo.ru/1¢209¢37
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 5 0



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

11 KITACC

I[TPOI'PAMME

HaumeHnoBanue KoaunuyecTBO 4acoB
Ne duekTpoHHbIe (LM pPOBbBIE)
pa3iejioB U TeM KoHTpoJbHbIe IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NMporpaMMbI padoTbI padoThI
bubnnoreka [IOK
1 T
©J1a Bpatierus 12 https://m.edsoo.ru/1¢209e37
N bubnuorexa [JOK

2 ObnEmbr T > I https://m.edsoo.ru/1¢209e37
BexTops! 1

3 KOOPJIMHATHI B 10 1 bubnuorexa LIOK

P https://m.edsoo.ru/1¢209e37
MIPOCTPAHCTBE
IToBTOpEHME,

4 00001ICHME, - ) Bu6nuoreka [JOK
CUCTEeMaTH3alUs https://m.edsoo.ru/1¢209¢37
3HaHUH

OBIIEE KOJIMYECTBO
YACOB IIO 34 3 0



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

ITOYPOYHOE INTAHUPOBAHMUE

pa3BEPTKHU 1 Mozenu. CeueHus

10 KUIACC
Ne KosnuecTBo yacon
Jlata JIEeKTPOHHbBIE
KonTpoan IpakTn nudposbie
n | Tema ypoka H3Y4YeHH
/ Bcero HbIE YyecKue . oOpa3oBaTe/IbHbIE
n padoThI padoThI pecypcebl
OCHOBHBIE IOHATHUS CTEPEOMETPUU: TOUKA,
npsiMasi, INIOCKOCTb, ITpocTpaHcTBO. [IpaBuna bubmuorexa [JOK
1 U300paKeHHs HAa PUCYHKAX: U300pakeHUs 1 05.09.25 https://m.edsoo.ru/aecc77c
IJIOCKOCTEH, MapajieIbHbIX MPSMBIX d
(OTpE3KOB), CepeIMHbI OTPE3Ka
[TonsTus: nepecekarouuecs MIOCKOCTH bubmotera [JOK
2 - 1ep ’ 1 05.09.25 https://m.edsoo.ru/2d8a9¢9
nepeceKaroImecs npsmas U mioCKOCTh 9
[TonsTHSA: IepecekaronIecs II0CKOCTH 12.09.2 bubmorexa HOK
3 ’ ’ 1 09.25 https://m.edsoo.ru/db685¢7
NepeceKarImecs npsamas U mIoCKOCTh 3
3HaKOMCTBO C MHOTOI'paHHUKaMH, bu6mmoreka [IOK
4 n300pakeHre MHOTOI'PaHHUKOB Ha PUCYHKaX, 1 12.09.25 https://m.edsoo.ru/a63959%¢
Ha MPOEKI[MOHHBIX YepTexKax d
HauanpHble cBeleHHs 0 KyOe ¥ MUpaMuJie, X bu6mmoreka [{OK
5 pa3BEpTku U Mojenu. CeueHus 1 19.09.25 https://m.edsoo.ru/b30dff3
MHOTOI'PAaHHUKOB 8
6 HauanpHble cBeieHHsI 0 KyOe U TUpaMuIe, ux 1 19.09.25 | BubGmmoreka IIOK

https://m.edsoo.ru/3d8ffd3



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd

MHOTOTPaHHHUKOB 2
[TonsTHE 006 aKCHOMATUYECKOM MTOCTPOCHUU bubmuoreka [JOK
7 CTEPEOMETPHH: AKCHOMBI CTEPEOMETPUU U 26.09.25 https://m.edsoo.ru/OccSc4f
CJICICTBUA U3 HUX S
[TonsiTe 06 akCHOMATHYECKOM MOCTPOSHUHN bubmuorexa [JOK
8 CTEPEOMETPHH: AKCHOMBI CTEPEOMETPUH U 26.09.25 https://m.edsoo.ru/239¢c8cb
CIIECTBUS U3 HUX 4
[TonsiTHe 06 aKCMOMATHYECKOM MOCTPOCHUH bubnuorexa [JOK
9 CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUUN U 03.10.25 https://m.edsoo.ru/65c6b10
CJIEJICTBUS U3 HUX 6
[TonsiTe 06 aKCHOMATHYECKOM MOCTPOCHUH bu6mmoreka [{OK
10 | crepeomeTpun: aKCHOMBI CTEPEOMETPHUH U 03.10.25 https://m.edsoo.ru/258fc24
CJIEICTBUS U3 HUX S
B3aumHoe pacnonoxeHue NpsMbIx B bu6numorexa [IOK
11 IIPOCTPAHCTBE: MEepeCeKaroIuecs, 10.10.25 https://m.edsoo.ru/1a2520f
napajuleJIbHbIe U CKPEIMBAIOIINECS IPSIMbIE 6
[TapaynenbHOCTb NPSAMBIX U INIOCKOCTEN B bub6nuoreka IIOK
12 | mpocTpaHcTBe: napasuieabHbIEe IPSIMbIE B 10.10.25 https://m.edsoo.ru/93ad36b
IPOCTPAHCTBE; NapAJUIETbHOCTD TPEX MPSAMBIX 3
[TapaynenbHOCTb NPSAMBIX U INIOCKOCTEN B bubnuoreka [IOK
13 | mnpoctpanctse: [lapamienbHOCTh MpsMON U 17.10.25 https://m.edsoo.ru/eeld19b
TUIOCKOCTH 9
bu6nmoreka [JOK
14 | VYrasl ¢ coHanpaBI€HHBIMH CTOPOHAMU 17.10.25 https://m.edsoo.ru/9f4071b
9
15 | VYromn mexay npsMbIMH B IPOCTPAHCTBE 24.10.25 | bubmmoreka [JOK



https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/3d8ffd32

https://m.edsoo.ru/fe73386
2

bu6mmoreka [JOK

16 | VYrom Mexny NpsMbIMHU B IPOCTPAHCTBE 24.10.25 https://m.edsoo.ru/2935a9a
0
[TapaienpHOCTh IUIOCKOCTEHN: MapajlieIbHbIE bubmmorexa [JOK
17 P - ap 07.11.25 https://m.edsoo.ru/2e18f25
IJIOCKOCTH P
bubmuoreka [{OK
18 | CsoiicTBa napamieabHbIX IIIOCKOCTEN 07.11.25 https://m.edsoo.ru/e504d65
6
[Tpocreiimue mpocTpaHCTBEHHbIE (PUTYPHI HA bubmorera [JOK
19 P POCIp P 14.11.25 https://m.edsoo.ru/4a28dc0
TUIOCKOCTH: TETpadIp, KyO, napasienenumnesa )
bu6nmoreka [JOK
20 | IloctpoeHnue ceuenmit 14.11.25 https://m.edsoo.ru/1d434d0
f
bu6mmoreka [IOK
21 ITocTpoenue ceueHni 21.11.25 https://m.edsoo.ru/ec26fes5
d
Kontposnbnas padota no teme "lIpsimbie u bubmuoreka [JOK
22 | mIoCKOCTH B npocTpaHcTse. [lapamiensHocTh 21.11.25 https://m.edsoo.ru/9a0a9es
IPSIMBIX | TIOCKOCTEN" 6
[lepnenAuKyIAPHOCTD MPSIMOM U TIIIOCKOCTH: bubmotera [IOK
23 P YIAp P ' 28.11.25 https://m.edsoo.ru/b19f6a5
MEPIICHIUKYJISIPHBIC TIPSIMBIC B TIPOCTPAHCTBE d
24 | Tlpsimble mapajulieabHbBIC U IEPICHINKYIIPHBIC 28.11.25 | bubmmoreka [JOK

https://m.edsoo.ru/0acl1c9



https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/fe733862

K IINIOCKOCTH

5

[Ipsimblie mapaiesbHbIe U NEPIEHAUKYJIIIPHbBIC

05.12.25

bu6muoreka [JOK

25 https://m.edsoo.ru/ba54596
K INIOCKOCTH p
IIpu3Hak nepneHauKyJISIPHOCTH OPSIMOU U Brbmioreka OK

26 p p yp p 05.12.25 https://m.edsoo.ru/f85bfc4
IUIOCKOCTH p
[Tpn3Hak nepneHINKYIIPHOCTH IIPSIMON 1 Bubmmorexa TOK

27 P P yip p 12.12.25 https://m.edsoo0.ru/79165d1
IUIOCKOCTH P
Teopema o npsIMoOH IIEPHEHIUKYIIIPHON Bubmiorexa IJOK

28 p p p yp 12.12.25 https://m.eds00.1u/635¢508
IUIOCKOCTH .
Teopema o IpsIMOH IIEPIEHIUKYIIIPHON bubmmorexa [IOK

29 P P P YIp 19.12.25 | 1 iips://m.edsoo.ru/bd3745f
ILUIOCKOCTH g
Teopema o IpsAMOM TIEPIICHIUKYIIIPHOM Bubmaorexa LJOK

30 P P p yaip 19.12.25 https://m.edsoo.ru/7d18834
IUIOCKOCTH N
[leprieHAMKYSIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT bubnuorexa [JOK

31 TOYKH J0 IJIOCKOCTH, PACCTOSTHUE OT NMPAMOK 26.12.25 https://m.edsoo.ru/33¢477d
110 TJIOCKOCTH 3
[leprnieHauKyIsIp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT bu6numorexa [IOK

32 | TOYKH JO IJIOCKOCTH, PACCTOSTHUE OT MPSAMOUN 26.12.25 https://m.edsoo.ru/66fefad
0 TNIOCKOCTH d

33 | TleprneHauKymsip ¥ HAKJIIOHHBIE: PACCTOSTHHE OT 16.01.26 | Bubmumorexa [TOK

TOYKH OO IMJIOCKOCTHU, PACCTOSIHUEC OT HpSIMOfI

https://m.edsoo.ru/a5b7b8e



https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/bd3745f8
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https://m.edsoo.ru/0ac11c95

J0 IIIIOCKOCTH

3

IleprieHAUKYIISAp U HAKIIOHHBIE: PACCTOSHUE OT

16.01.26

bu6mmoreka [JOK

34 | TOYKHU A0 IUVIOCKOCTH, PACCTOSTHUE OT IPAMOM https://m.edsoo.ru/dbee22b
J0 TIOCKOCTHU c
VTIibl B IPOCTPAHCTBE: YO MEXKIY IPSMOUN 1 bubnnorexa [IOK
35 pocTp 4 Y 1P 23.01.26 https://m.eds00.ru/6b61b2b
TIJIOCKOCTBIO 4
JIByrpaHHBINA Yrod, TMHEHHBIN IOl bubmmorera [TOK
36 yrp yrol, y 23.01.26 https://m.edsoo.ru/5fa0b3c
JIBYTPAHHOTO yria .
JIByrpaHHBIN yroj, JMHEHHBIN yToJl bubmorexa LIOK
37 yrp yTox, Y 30.01.26 https://m.edsoo.ru/c7c777¢e
JIBYTPAHHOTO yTJia d
[lepnieHAUKYIAPHOCTD MIOCKOCTEMN: MTPU3HAK bubmmorexa LOK
38 p P ' pv 30.01.26 https://m.edsoo.ru/ec3e2da
NEePHEHANKYISIPHOCTH ABYX MJIOCKOCTEHN 3
[leprieHAMKYASIPHOCTD MIIOCKOCTEN: TPU3HAK bubmorexa HOK
39 P YIAp i pu 06.02.26 https://m.edsoo.ru/ed9e2a8
MEePIEHANKYJSIPHOCTH ABYX IJIOCKOCTEH .
[lepnenAMKYIAPHOCTD INIOCKOCTEM: MTPU3HAK bubmorexa LOK
40 P YIAP ‘ pu 06.02.26 https://m.edsoo.ru/ba75dc5
NEePHEHANKYISIPHOCTH ABYX MJIOCKOCTEH .
bu6mmoreka [{OK
41 Teopema o0 TpEX nepneHAuKyIIpax 13.02.26 https://m.edsoo.ru/e4972cd
C
42 | Teopema o TpEX MEPIEHANKYIISAPAX 13.02.26 | Bubnuorexa [JOK

https://m.edsoo.ru/52188a7



https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ba75dc57
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https://m.edsoo.ru/a5b7b8e3

d

bu6mmoreka [{OK

43 Teopema o Tp€x nepHneHANKYIISIpax 20.02.26 https://m.eds00.ru/9f24673
6
KonTponbhas pabota no remam bubnnorexa [IOK
44 | "llepneHOUKYJISAPHOCTH NPSIMBIX U IJIOCKOCTEN" 20.02.26 https://m.edsoo.ru/5b6971ef
1 "YTIIBl MEXKIY NPSIMBIMU U INIOCKOCTAMHU" 3
[TonsiTHE MHOTOTpaHHHMKA, OCHOBHBIE
3JIEMEHTBI MHOTOI'PaHHUKA, BBIITYKJIbIE U bubmmorexa [JOK
45 P ' Y .. 21.02.26 https://m.edsoo.ru/2d24e87
HEBBIITYKJIbIE MHOTOTPaHHUKH; pa3BEPTKA 3
MHOTOTpaHHMKa -
[Tpusma: n-yroypHas npu3Ma; rpaHy U
ocpHOBaHI/Is{ }rIIpI/BMLI' H;)SIMaSI I/IrgaKHOHHa;I bubmoreia HOK
46 ’ 21.02.26 https://m.edsoo.ru/b4ad63a
IpU3Mbl; OOKOBas U MOJIHAS TIOBEPXHOCTb d
MIPU3MBI a
[Tapannenenumnen, NpsMOYTroJIbHBII bubmmorera [TOK
47 ’ . 06.03.26 https://m.edsoo.ru/8a7be68
napaJuleIeuIe] U €r0 CBOKWCTBA 3
[Iupamuna: n-yronbHas nupamuia, TpaHu v
OCHpOBaHI/Ie HI/IyaMI/IILBI' 60KPOBa;1 U HOIjIHaSI bubmorera [IOK
48 P ’ 06.03.26 https://m.edsoo.ru/fblcd0a
MOBEPXHOCTh TUPAMU/IBL; IPaBUIIbHAS U s
yced€HHas MUpaMuaa a
[TpaBHIIbHBIE MHOTOIPAaHHUKH: [TOHATHE
IIPABWJIBHOTO MHOI'OT'PAHHHUKA; IPaBUIIbHAS bubnumorexa [IOK
49 HnpH3Ma U IIpaBUjIbHASA MUpaMUIa; IpaBUIbHAs 13.03.26 https://m.edsoo.ru/074c886

TpEYyTroibHas MUpaMH/Ia U TIPaBHIbHBIH
TETpa’Ip; KyO

5



https://m.edsoo.ru/074c8865
https://m.edsoo.ru/074c8865
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https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/8a7be683
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[IpencraBnenue o NpaBUIBHBIX

13.03.26

bu6nmoreka [JOK

50 MHOTOTPAHHUKAX: OKTa’3p, AOACKAdAP U https://m.edsoo.ru/a0fdd5b
UKOCadIp. f
CuMMeTpHs B POCTPAHCTBE: CHMMETPHS
OTHOCHUTEILHO TOYKH, MPSMOMH, MIIOCKOCTH. bu6nmoreka [JOK
51 DeMEHTBl CAMMETPUH B IUpaMuax, 20.03.26 https://m.edsoo.ru/b9e777d
napajuiesenuneiax, npaBuiIbHbIX 9
MHOTOTPaHHHKAX
bu6muoreka [JOK
Brruncienue 31eMEHTOB MHOTOTPAaHHHUKOB: 20.03.26
52 . https://m.edsoo.ru/6cdbece
pé06pa, TuaroHanu, yribl ¢
[Tnomaas 60KOBOM MOBEPXHOCTH M ITOTHOM Bt LOK
. nonroTexa
53 HOBerHO(jTH HPIMOH HpmMH’uHHOmaﬂb 27.03.26 https://m.edsoo.ru/37d8415
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH 7
MPSIMOU MPU3MBbI -
[Tnomaas 60KOBOM MOBEPXHOCTH U EuG LOK
. nOINOTEeKA
54 MOBEPXHOCTHU npaBI/inLHOI/I MUPaMHU/IbI, T?opellaa 27.03.26 https://m.eds00.rw/5603630
0 MJI0LAAN OOKOBON MOBEPXHOCTH YCEUEHHOM b
MAPaAMHUJIbI -
Kontponbnas pabota no teme bubmorexa HOK
55 " P P " 10.04.26 https://m.edsoo.ru/a95{5¢0
MHoOrorpaHHuKu 4
bu6nmoreka [JOK
56 | Ilousarue 06 06BEME 10.04.26 https://m.edsoo.ru/7ad0020
b
57 | OObBéM nupamuIs! 17.04.26 | Bbubmuoreka [IOK

https://m.edsoo.ru/235171b
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https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/a0fdd5bf

3

bubmnoreka [IOK

N 17.04.26
38 OOBEM nipamu b1 https://m.edsoo.ru/f47dfefd
bu6mmorexa [IOK
59 | OO6bBéM nupamub! 24.04.26 https://m.edso0.ru/79¢1031
2
.. 24.04.26 | bubmnoreka IJOK
60 OOBEM Hpamup! https://m.edsoo.ru/2faadc3f
bubmnoreka [IOK
61 | O6wEM npusmsl 08.05.26 | 1 iips:/m.edsoo.ru/7985360
8
bu6mmoreka [JOK
62 | OOBEM npu3MBbI 08.05.26 https://m.edsoo.ru/1¢05389
0
bubmnoreka [IOK
63 | OOBEM mpuU3MBI 15.05.26 https://m.edsoo.ru/482d3f5
1
. bu6nmmnoreka [JOK
K 0 "O6
64 OHTPOJIbHAA pa "O Ta O Teme PEMEL 15.05.26 https://m.edsoo0.1u/28a26573
MHOTOTPaHHHKOB .
[ToBTOpeHmE, 0600IIEHNE CUCTEMATH3AIIHS bubmnoreka [IOK
65 3HaHuil. [locTpoeHue ceueHnii B 22.05.26 https://m.edsoo.ru/098beda
MHOTOIPaHHHKE d
66 | IloBTrOpenue, 0000IIEHNE CUCTEMATHU3AIUS 22.05.26 | bubmuoreka I[JOK

3HaHUU. BpIYKCIIEHNE PACCTOSIHUM: MEXIY
JIBYMsI TOUKaMH, OT TOYKH 10 MPSIMOM, OT
TOYKH J0 IJIOCKOCTH, MEKY

https://m.edsoo.ru/f7792ba
9
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https://m.edsoo.ru/098bedad
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https://m.edsoo.ru/79c10312
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/235171b3

CKpCIIUBAOIIHUMHUCA IIPAMBIMU

bu6muoreka [JOK
67 | UWrorosast KOHTpoJbHas paboTa 1 25.05.26 | https://m.edsoo.ru/b9146bc
0
[ToBTOpEHME, 000OIIEHNE CUCTEMATH3AIIHS
3HaHUU. BeIunclieHnE yIioB: MEXITy bu6mmoreka [IOK
68 CKpEIIMBAIOIIUMUCS TPSIMBIMU, MEKTy TIPSIMON 1 25.05.26 | https://m.eds0o0.ru/56765¢8
U TJIOCKOCTBIO, IBYTPaHHBIX YTJIOB, YIJIOB b
MEXy TIOCKOCTSIMH
OBILIEE KOJIMYECTBO YACOB I10 63

ITPOITPAMME



https://m.edsoo.ru/56765e8b
https://m.edsoo.ru/56765e8b
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11 KITACC

Ne KoJsun4yecTBo yacos 1 DJIeKTPOHHBbIE
ara
T MpakTuy uudgposbie
eMa ypoka Koutpoabn H3y4YeHH
n/ Bcero ecKHe o0pa3oBaTebHbIE
ble padoThI !
n padoThI pecypcbl
Cdepa u map: neHTp, paguyc, Tuamerp; ! 05.09.25 | bubmmoreka [{OK
TJIOIA]Th TOBEPXHOCTH Chephl https://m.edsoo.ru/0341bc2b
B3aumnoe pacnonoxenue chepsl U
12.09.25 | bubmmnoreka [JOK
2 IUIOCKOCTH; KacaTeyibHasl TIJIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
cdepe; miomans chepsl

3 N3ob6paxenue chepsl, mapa Ha MIOCKOCTH. ! 19.09.25 | bubmmoreka [{OK
Ceuenust mapa https://m.edsoo.ru/bc15f7f2
[Hunuaapudeckast TOBEPXHOCTb,

4 o0Opa3yromue NUIHHIPHIESCKON ! 26.09.25 | bubmmoreka [JOK
MOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.eds00.ru/6054b8c1
MMOBEPXHOCTH
Hunmusap: ocHOBaHMS 1 OOKOBas

5 IMOBEPXHOCTH, 00Pa3yIomas v OCh; 1 03.10.25 | bubmorexa OK

p ’ Iz y . ’ https://m.edsoo.ru/18816216
TJI0IAIb OOKOBOM M IMOJTHOM MOBEPXHOCTH
N3o0pakenune mMuiMHIpa Ha TUIOCKOCTH.

6 PazsépTka nununapa. CedeHus MUIMHIpa | 10.10.25 | bubnmoreka [IOK
(TUTOCKOCTBIO, MapaIeIbHON HUITH https://m.edsoo.ru/016e25eb
MePIEHANKYIISIPHONW OCH IIMIITHH]IPA)

7 Konnueckasi moBepXHOCTh, 00pa3yomme 1 17.10.25 | Bubmuorexa [JOK
KOHHUYECKOU NOBEPXHOCTH, OCh U BEPLINHA https://m.edsoo.ru/c94ba09b



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/0341bc2b

KOHUYECKOW IMOBEPXHOCTH

Konyc: ocHOBaHME U BepILIMHA,

24.10.25

bu6nmoreka [IOK

MOBEPXHOCTEH, 00bEMAaMHU MOTOOHBIX TEN

8 o0pa3yromas U 0Ch; IJIOMAaab OOKOBOU U https://m.edsoo.ru/897dd3b
TIOJTHOM TIOBEPXHOCTH 2

9 Y ced€HHBIN KOHYC: 00pa3yIolne 1 BBICOTA; 07.11.25 | bubmmoreka [IOK
OCHOBaHHs U OOKOBasi HOBEPXHOCTh https://m.edsoo.ru/1468bab3
N306paxeHne KoHyca Ha IIOCKOCTH.

Pa3pépTka konyca. CeueHus KoHyca
10 (TUTOCKOCTBIO, MapajuIeIbHON OCHOBAHHIO 14.11.25 | bubmiorexa [JOK
> 11ap . ’ https://m.edsoo.ru/0Obdelbe8
U TUIOCKOCTBIO, MPOXOIAIIEH uepe3
BEPILUHY)

1 KomOuHnanumst Ten BparieHus: u 21.11.25 | bubmuoreka [IOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cefl10e5
MHoOrorpaHHuK, OMMCAaHHBIA OKOJIO ChepHI; bubmmoreka [JOK

12 cdepa, BliIMCaHHAs! B MHOTOTPAHHUK WUJIU B 28.11.25 https://m.edsoo.ru/0b13615
TEJIO BPAIICHUSI 8

13 [Tousitue 00 00bEMe. OCHOBHEIC CBOMCTBA 05.12.25 | bubmauoreka [IOK
00BEMOB TeT https://m.edsoo.ru/26a03fb7

bubnuoreka [JOK

14 O06bEM mIMHIpa, KOHyCa 12.12.25 https://m.edsoo.ru/5513d87

b
. 19.12.25 | bubmmoreka [JOK

15 0
O6bEM wapa 1 mIowanEL chephl https://m.edsoo.ru/d189bde2
[Tono6HbIe Tena B MPOCTPAHCTBE. Eubs OK

16 CooTHOLIEHNS MEXKTY IUIOMIAAIMHU 26.12.25 nomorexa L

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



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2

17 Kontposnbnas pabota nmo temam "Tena 16.01.26 | bubmmnoreka [JOK
Bpamienus" u "O0bvemb! Ten" https://m.edsoo.ru/4a33a8ab
b K
18 BekTop Ha JI0CKOCTH U B IPOCTPAHCTBE 23.01.26 hgfi;i?:;;gﬁ J5cacfelb
30.01.26 | bubmmoreka [IOK
1
9 Crno)xeHue ¥ BRIYMTAHUE BEKTOPOB hitps://m.cdsoo.ru/2 34089
06.02.26 | bubmmoreka [IOK
20 YMHOXKCHHE BEKTOA Ha 4HCIIO https://m.edsoo.ru/dee379¢b
Paznoxxenue BexkTopa 1o Tpém
21 HEKOMIUTaHapHBIM BekTopam. [IpaBuiio 13.02.26 | bubmmorexa [IOK
P pam. 1p https://m.edsoo.ru/a28fd74e
napajuiesenumnea
Pemenne 3amay, cBSI3aHHBIX C Eu6 1OK
. . 20.02.26 noIoTexa
22
TPHMEHEHHEM TPaBHL JICHCTBHIH € https://m.edsoo.ru/5a827900
BEKTOPaAMH
” KoopannatHo-BeKTOpPHBIN METOJT TPU 27.02.26 | buommoreka I[IOK
pELIEHUH T€OMETPUUECKUX 3a/1a4 https://m.edsoo.ru/d3alfe30
IIpssmoyronbHast cuctema KOOpAUHAT B bubnumoreka [IOK
24 npoctpancTse. KoopanHaTel BEKTOpa. 06.03.26 https://m.edsoo.ru/48db705
[Ipocreiimine 3a1a4u B KOOPIHHATAX 8
75 VYron mexay BekTopamu. CKansipHOE 13.03.26 | bubmmoreka [JOK
IIPOU3BEAECHHUE BEKTOPOB https://m.edsoo.ru/725effc4
%6 Brrunciienue yrioB Mexay npsMbIMU U 20.03.26 | bubmmoreka [JOK
IUIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
7 Kontponbnas padota mo Teme "BekTopsl u 27.03.26 | bubmoreka [{OK
KOOPJWHATHI B MPOCTpaHCTBE" https://m.edsoo.ru/77¢22fc5
28 [ToBTOpenue, 0600MIICHNE U 10.04.26 | Bubamnoreka [JOK



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/4a33a8ab

cucremaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPHUH

https://m.edsoo.ru/1780basd

[ToBTOpeHUEe, 06001IeHNE 1

79 cuctemaTusanus 3HaHui. OCHOBHBIE ! 17.04.26 | bubmmoreka [IOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd 184
TUTAHUMETPHH
[ToBTOpeHnue, 06001IeHNE 1

30 cHUcTeMaTH3alvs 3HaHUK. 3a1aun 1 24.04.26 |  bubmmorexa [OK

1 e https://m.edsoo.ru/7491efe0
TUTAHUMETPUHU U METOJIbI UX PEIICHHS
[ToBTOpeHue, 06001IeHNE 1
31 cucTeMaTu3alus 3HaHuM. 3anaun 1 08.05.26 |  bubamorexa LIOK
1 e https://m.edsoo.ru/4dffda97
TUTAHUMETPUHU U METOJIbI UX PELICHHS
[ToBTOpeHME, 0600IIEHNE U

0 cuctemaTusaius 3HaHui. OCHOBHBIE 1 15.05.26 | bubmmoreka [{OK
¢burypsl, GpakTbl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUH

22.05.26 | bubmmoreka [JOK
33 14 0
TOTOBA KORTPOILHAA pabota ! https://m.edsoo.ru/ec24dfc2

34 [ToBTOpEHME, 0606H_ICHI:IG u i 25.05.26 bubmuoreka [JOK

cCHUCTEMaTHu3alus 3HaHUN https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJIBHOM ITPOT'PAMMBI

10 KUIACC

Kox npoBepsiemoro

IIpoBepsiemble MpeAMeTHbIE Pe3yJbTaThl 0CBOEHHSI OCHOBHOI 00pa3oBa

pe3yJbTara o01rero oo0pazoBaHus
7 I'eomerpus
7.1 OnepupoBath NOHATUIMU: TOUKA, IPsIMas, INIOCKOCTh
7.2 [IpuMeHSATh AKCHOMBI CTEPEOMETPUH U CJICICTBUS U3 HUX MPU PEIICHUH Ie0
7.3 OneprpoBaTh NOHATHIMMU: APAIIIEIBHOCTh U NEPIEHIUKYIISIPHOCTD MPSMBIX
7.4 KnaccuunupoBars B3aMMHOE PacloOkKEHUE IPSIMBIX U IUIOCKOCTEH B IIPOC
75 OnepupoBath MOHATUSMH: IBYTPAHHBIN yTOJI, TPAHU ABYTPAHHOTO yriia, ped
' yToJ1 JBYTPaHHOIO yria, FpagycHas Mepa IByTPaHHOIO yria
OnepupoBaTh MOHATUAMHU: MHOTOTPAaHHMK, BBIMYKJIBIH UM HEBBITYKI
7.6 ’
' MHOT'OI'paHHMKA, TPAaBUJIbHBII MHOTOTPaHHUK
79 Pacnio3HaBaTh OCHOBHBIE BUJbl MHOTOTPaHHMKOB (IIMpaMMJia, MpU3Ma, Ip
' Ky0)
8 KnaccugunupoBarb MHOTOTpaHHUKH, BBIOMpas OCHOBaHUS Ul KJIacCH(PUK
' MHOT'OI'PaHHHUKH, IPAaBUJIbHbIE MHOTOTPAHHUKH, IIPSIMbIE U HAKJIIOHHBIE MTPU3
7.9 OnepupoBaTh NOHATUAMU: CEKYIas NIOCKOCTh, CEYE€HNE MHOTOTPAaHHUKOB
7.10 OOBSACHATH NPUHIUIIBI IOCTPOCHUS CEYEHUI MHOTOT'PAaHHUKOB, HCIIOJIB3YsI M
3
711 CTpouTh cCeueHUss MHOTOTPAaHHMKOB METOJOM CJIEJIOB, BBINOJHATH (BBI
' PHUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y
Pemate 3a7aun Ha HaXOXJIEHHE T'€OMETPHUUECKHX BEJIMYMH TO oOpasua
712 W3BECTHBIE AHAIMTUYECKUE METOABI NPU PEIICHUH CTAHJIAPTHHIX MaTema
' paccTOSHUM MEXIy JAByMs TOYKaMHM, OT TOYKM JO MpsIMOH, OT
CKPEIIMBAIOIIMMHUCS TPSIMBIMU
Pemate 3amauM Ha HaxoXJIEHHE I'€OMETPUUYECKUX BEJIMYMH IO oOpasua
713 U3BECTHBIC AHAJIUTHUYECKUE METObl NPHU PELICHWU CTaHIApTHBIX MaTeMa
' YIJIOB MEXIY CKPEIIMBAIOIIMMUCS TPSAMBIMH, MEXAy MNPSAMOH U IUIOC
JIByTPaHHBIX YIJIOB
7.14 Bbruucnare 00BbEMBI M IUIONIAM MOBEPXHOCTEH MHOTOTPaHHUKOB (TIpU3

(I)OpMyJI, BBIYUCIIATH COOTHOILIICHUA MCKIAY IJIomaasaMu IOBCPXH




MHOTI'OIr'paHHUKOB

OHepI/IpOBaTL NOHATUAMU. CUMMCTPHUA B IIPOCTPAHCTBEC, HCHTP, OCh U IIJIOC

7.15
IUIOCKOCTH CHMMETPUH (UTYPHI
716 W3Biekarh, NpeoOpa3oBbIBATh U MHTEPIPETHPOBAT MH(POPMAIUMIO O PO
' (urypax, IIpeICTaBIEHHYIO Ha YepTEKaX U PUCYHKAX
717 [puMeHSTh TeOMETpUYECKHe (AKThI ISl PEIICHUSI CTEPEOMETPHICCKHUX 331
' IIArOB PEIICHNUS, €CIIM YCIIOBUS TPUMEHCHUS 3a/1aHbI B IBHOM (opMme
718 [IpuMeHATs NpocTeiiiue TPOrpaMMHBIE CPEICTBA U HJIEKTPOHHO-KOM
' PEIICHNHN CTEPEOMETPUIECKHX 3a71ad
719 [IpHBOAUTH MPUMEPHI MATEMATHYECKHX 3aKOHOMEPHOCTEH B MPUPOIE U K
' 3aKOHOB T€OMETPUH B HCKYCCTBE
[IpUMeHSATH NOJTyYEeHHbIC 3HAHUS HA MPAKTHKE: aHATM3HPOBATh PeajbHbIE CU
TMOHATHS B TPOLECCE MOMCKA PEIIeHHs MaTeMaTH4eckd C(hOopMyJIMpoBa
7.20 pealbHble CHMTYalldd Ha s3blKeé T'€OMETPUH, MCCIIEA0BATh MOCTPOEHHBI
reOMETPUYECKMX TMOHATHH M TeopeM, anmapara ajireOpbl, pemaTh Ipak
HAXO0K/ICHUEM I'€OMETPHYECKUX BEJIMIUH
11 KJIACC

Kon nposepsiemoro

IIpoBepsiemble npeaMeTHBIEC pe3yJIbTAThI 0CBOCHHSI OCHOBHOM 00pa3o

pe3yiabTarTa cpeHero oomero o0pazoBaHust
6 I'eomeTpus
OnepupoBaTh NOHATUAMU: LWINHAPUYECKAs: IOBEPXHOCTh, 00pasyroye
6.1 IUAJIUHADP, KOHHMYECKash IMOBEPXHOCTh, OOpa3ymIIHe KOHUYECKON IIOB
IIOBEPXHOCTh
6.2 Pacrnio3HaBaTh Tena BpameHus (IHIUHADP, KOHYC, cepa u map)
6.3 OOBACHATH CITOCOOBI TIOYYCHHSI TEJT BpaIlCHUS
6.4 KnaccugummpoBars B3auMHOE pacnoiokeHne cepsl U IMIOCKOCTH
6.5 OnepupoBaTh MOHATUSAMH: IIAPOBOM CErMEHT, OCHOBAHUE CETMEHTA, Bb
' OCHOBAHHE IIAPOBOTO CJIOS], BHICOTA LIAPOBOI'O CJIOSI, IIIAPOBOI CEKTOP
6.6 Bbruaucnare 00bEMBI M TUIONMIAAM TTOBEPXHOCTEH TEN BpalleHHs, TeOMe
' hopmyxn
6.7 OnepupoBaTh MOHATUSAMHU: MHOTOTPaHHUK, BIIMCaHHBIM B cdepy u om
' BIIMCAHHAsl B MHOTOTPaHHUK WJIM TEJIO BPaILlCHHSI
6.8 BbIuncnsTh COOTHOLIEHHSI MEXKAY IUIOIIAIIMU TOBEPXHOCTEN 1 00bEMaM




6.9 N306paxats u3yyaembie (GUTYphl OT PYKH U C IPUMEHEHUEM IPOCTHIX Yep
6.10 BbINONHATE (BBIHOCHBIE) TUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BE
' CHH3Y; CTPOUTDH CEUECHHUS TEJI BPAILICHUS
6.11 W3BnekaTh, HHTEPIPETUPOBATh U PEOOPA30BHIBATh HHPOPMALIUIO O PO
' ¢burypax, IpeACTaBICHHYO Ha YepTekax U PUCYHKaX
6.12 [TpumensaTh reoMerpuyeckre (aKkTbl A PEUICHUS CTepeoMeTpude
' HECKOJIBKO I1aroB PEeUIEHMs], €CIIM YCJIOBUS NPUMEHEHNUS 3a]JaHbl B IBHOI
6.13 OnepupoBath OHATHEM: BEKTOP B IIPOCTPAHCTBE
6.14 BbINONMHATE JEHCTBUS CIIOKEHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB U
' OOBSICHATh, KAKUMH CBOMCTBAMHU OHH 00J1a/1al0T
6.15 IIpuMeHATH paBUIIO MapaJUICIICIIUIIENA IIPU CIIOKEHUU BEKTOPOB
OnepupoBaTh NOHITUSIMU: JEKAPTOBbI KOOPJAUHATHI B IPOCTPAHCTBE, BEK
6.16 BEKTOPOB, KOOpPJIMHATBI BEKTOpa, YIOJ MEXIY BEKTOPAMM, CKaJIsg
KOJUIMHEApHbIE U KOMILJIAaHAPHBIE BEKTOPbI
6.17 HaxonuTh cymMMy BEKTOPOB M HpPOHM3BEIEHHE BEKTOpAa Ha YHUCIO, Yroj
' IPOM3BEICHUE, PACKIIAAbIBATh BEKTOP MO ABYM HEKOJIMHEAPHBIM BEKTOPA
6.18 3aznaBath IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOPAMHAT
6.19 Pemate nmpocreiinre reoMeTpruYECKHe 3aa49l Ha IPUMEHEHNE BEKTOPHO-
Pemarp 3amaum Ha [10Ka3aTeIbCTBO MATEMaTHYECKMX OTHOIICHUH U
6.20 BEJIMYMH IO oOpa3uaM WIM alroOpUTMaM, MPUMEHsS U3BECTHbIE METO
MaTeMaTHYeCKUX 3ajay
621 IIpuMeHsTh TpOCTEHIINE MPOrpPaMMHBIE CPEACTBA M AJIEKTPOHHO-KOM
' pELIEHNN CTEPEOMETPUUECKHX 3a]a4
602 ITpuBOANUTE IPUMEPHI MATEMAaTHUECKUX 3aKOHOMEPHOCTEN B MPUPOJE U K
' 3aKOHOB I'€OMETPHH B UCKYCCTBE
[IpuMeHsTh IOJIyY€HHBbIE 3HAHHUSA Ha IPAKTUKE: AHAIU3UPOBATh pe
U3y4YEHHbIE IIOHATHSA B IPOILECCE IOUCKA PEIICHUS MaTeMaTHYECKH
6.23 MOZCJIIMPOBAaTh pPEAJIbHBIC CUTyallUd Ha S3bIKE TI'COMETPHUH, HUCCIEN

HCIOJIb30BAHUEM T'€OMETPHUECKUX TOHATHI M TEOpeM, armapara aireopb

CBA3aHHBIC C HAXOXKIACHUCM I'COMCTPHUICCKUX BCIINYUH




IHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA

10 KUIACC

Kox

IIpoBepsieMblii 3JIeMEHT COACPKAHMS

7

I'eomerpus

7.1

OcHoBHblE TOHATUS cTepeoMeTpuH. Touka, mpsMas, IIOCKOCTb, MPOCTPAHCTBO.
MIOCTPOCHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX

7.2

B3anmHOe pacronokeHue NpsMbIX B INPOCTPAHCTBE: MNEPECEKAIOIIHUECs, IapajuleibHbIE
[TapannenbHOCTh NMPSAMBIX U IUIOCKOCTEN B MPOCTPAHCTBE: NApaAJUICIIbHBIE MPSAMBIE B IPOC
NPSAMBIX, MapAJUICTbHOCTh MPSMOW M IUIOCKOCTH. YTJbl C COHANPABIECHHBIMH CTOPOH
npoctpaHcTBe. [lapamienbHOCTh IUIOCKOCTEH: MapajulelibHbIE IUIOCKOCTH, CBOWMCTB
[Ipocreiinme MpoCcTpaHCTBEHHBIE (PUTYPHI HA TUIOCKOCTH: TETPAdIp, KyO, Mapayieenumne/I

7.3

[lepneHIUKyYISIPHOCTh MPSMOIM M IUIOCKOCTH: MEPIEHANKYJSPHBIC MPsIMble B MPOCTPaH
MEPNEeHIUKYISIpHbIE K IUIOCKOCTH, NpPU3HAK MEPHEHAUKYISIPHOCTH MPSAMOM U I
MEPHEeHIUKYISIPHOM TUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YTOJ MEXKIy NPSAMON U I
JUHEHHBIN yrol AByrpaHHOro yria. [lepneHaukymsp U HaKJIOHHBIE: PACCTOSHUE OT TOYK
OpsIMOM 710  IUIOCKOCTH, TMpoeKius Gurypsl Ha IUIOCKOCTh. [leprnenmukynsp
MEPIEeHIUKYISIPHOCTH JBYX IUIOCKOCTeH. Teopema o Tpéx nmepneHauKyspax

7.4

IlonsTue MHOTI'OrpaHHHUKa, OCHOBHBIC 3JICMCHTBI MHOT'OI'PAHHHKA, BBITYKJIBIC U HECBBIITYK

MHOrorpaHsuka. IIpusma: n-yronapHas npusma, rpaHd U OCHOBAHMS INPU3MBI, NpsAMasi U
IIOJIHAsT MOBEPXHOCTh Npu3Mbl. llapamnenenunen, npsMOyrojabpHBIM Napajulenenunes 1
yrojipHas MUpaMU/a, TPaHU W OCHOBAHUE MHUPAMUIbI, OOKOBas W TIIOJIHAS TOBEPXHO
yceu€HHas nupaMuja. OJIEMEHThl MNpU3Mbl M nupamuibl. [lpaBuibHBIE MHOTOrpa
MHOI'OTPaHHUKA, IIpaBUJIbHAS INPU3MA M IPABWIbHAs NHMPAMHUIA, IIPaBUIIbHAS TPEYroJl
TeTpasip, Ky0. [IpeacraBienne o mpaBUIbHBIX MHOTOTPAHHUKAX: OKTa3p, A0ACKadAp U U

mrupaMHuabl

7.5

CI/IMMeTpI/If{ B IIPOCTPAHCTBC: CHMMCTpPUA OTHOCUTCIBHO TOYKH, HpHMOﬁ, IIJIOCKOC

InrupaMuaax, mapajICJICIrICAax, IIPaBUJIbHBIX MHOTOI'PaHHHKAX

7.6

Brluncnenue s1eMEHTOB MHOTOTpaHHUKOB: pEOpa, auaroHanu, yribel. [lmomans Ook

MIOBEPXHOCTU NPSIMOM MNPHU3MBI, IJIOLIAJAb OCHOBAHUW, Teopema O OOKOBOW MOBEPXHOC
OOKOBOI1 ITOBEPXHOCTH M MOBEPXHOCTU MPABUIbHON MUpPaMUbI, TEOpEMA O IJIOLIAAN yCe

o0béme. O0BEM nUpaMubl, IPU3MbI

7.7

[Tono6ubIe Tena B mpocTpancTBe. COOTHOILIEHUS MEKITY IJIOMIAASIMH MOBEPXHOCTEH, 00BE




11 KIIACC

Kon ITpoBepsiemMblii 3JIeMEHT COAEePKAHUS
6 I"'eomeTpus
6.1 [{unuHapuyueckas MOBEPXHOCTh, 00pa3yrollue MIINHAPUYECKON MOBEPXHOCTH, OCh
’ [ununap: ocHOBaHMS U OOKOBast MOBEPXHOCThH, 00pa3yrolas U 0Ch, IIIOMIA/lb OOKOBOM
Konnueckasi moBepXHOCTh, 00pa3ylolIMe KOHHYECKOH IOBEPXHOCTH, OCh W BEPIIU
6.2 Konyc: ocHoBanue u BepiimHa, oOpa3yromias U OCh, IJIOMIAs OOKOBOM M TMOJHOM 1O
00pa3yIonye U BBICOTA, OCHOBAHUS U OOKOBAs IIOBEPXHOCTH
63 Cdepa u map: meHTp, paguyc, AUAMETp, IUIOMIAL TMOBEPXHOCTH cdepbl. B3aum
' TUTOCKOCTH, KacaTelabHasl IIIOCKOCTh K cepe, rmionaab chepsl
6.4 N300pakeHue Tes BpallleHNs Ha MJI0CKOCTU. Pa3BépTka 1umuHapa u KoOHyca
6.5 KomOuHanmu Ten BpalleHHus U MHOTOTPAaHHUKOB. MHOIOIpaHHHK, OMMCAaHHBIA OKOJ
' MHOT'OI'PaHHMK, WM TEJIO BPAILICHHS
6.6 [Tonsitne 06 o0BEMe. OCHOBHBIE CBOMCTBAa 00BEMOB Teil. Teopema 00 00bEME TIPSIMO
] cienctBus u3 He€. O0BEM unuHApa, konyca. O0BEM mapa u rionaab chepbl
6.7 [Tono6uble Tena B mpoctpancTBe. COOTHOUICHHS MEXKIY IUIOIIAIIMU TOBEPXHOCTEH, 00
6.8 Ceuenuss nunuHapa (mapajulelbHO W MEPHEHAMKYJSIPHO OCH), CEYEHHs KOHyca

POXOJISANIEe Yepe3 BEPIINHY ), CCUCHHS IIapa

Bexktop Ha miockoct M B mpocTpaHCcTBE. ClIOXKEHHE M BBIYMTAHME BEKTOPOB. Y
6.9 Pasnoxenue BekTopa 1o TpéM HEKOMIUIAHAPHBIM BekTopaMm. IIpaBuino napauienenune
C IPUMEHEHUEM IIPaBUJI IEUCTBUI C BEKTOpaMU

[IpsamoyronbHas cucrema kKoopauHaT B npoctpaHcTBe. Koopaunatel BekTopa. [Ipoct
6.10 VYron mexay BekTopaMu. CKalIIpHOE MTPOU3BEICHNE BEKTOPOB. BhIunciieHne yrios Me

KoopanHaTHO-BEKTOPHBIN METO/I TPH PEIICHUH T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOUM OBPA3OBATEJBHOMN
IMPOT'PAMMBI CPEJHETO OBIIEI'O OBPA3SOBAHUSA

Kon nposepsiemoro
TpeOoOBaHUS

IIpoBepsiemble TPeOOBAHUS K MPEIMETHBIM Pe3yJbTATaM OCBOEHUS 0
NMPoOrpaMMbl CpeIHero oo1ero 06pa3oBaHus

BJIal[eHI/Ie MCTOAaMU OOKa3aTCJIbCTB, AJITOpUTMaMU PCUICHUA 3alday;

OIIEpUPOBATh IIOHATHAMH: OIPENCICHUE, aKCUOMa, TEOopeMa, Cle
JI0Ka3aTeNbCTBO, PAaBHOCUIIbHBIE (DOPMYITUPOBKH; MPUMEHATh UX; YMEHHU
IIPOTUBOIIOJIOKHOE YTBEP)KJICHUE, IPUBOAUTH IIPUMEPBI U KOHTPIP
MaTE€MaTU4YeCKON MHIAYKLHUU; IPOBOJUTH TOKA3aTEIIbHBIC PACCYKIACHUS IT
JIOTUYECKYI0  IIPAaBUIBHOCTb  PACCYKIEHUH; YMEHHME  OIEpHUpPOBAT
IIOJIMHOKECTBO, OIEPALMM HaJ MHOKECTBAMH; YMEHHUE HCIIOIb30BaT
amnmapar JUisl OIIMCaHUs PEAIbHBIX IIPOLIECCOB U SBJICHUM U IPU PELICHUU
y4eOHBIX MPEIMETOB; YMEHHE ONEpUPOBATh MOHATUSAMH: Tpad, CBI3HBIN
IUIOCKOCTH; YMEHHE 33J[aBaTh U OMUCHIBATh Irpadbl pa3IMYHBIMHU CIIOCOO
peneHuu 3a1a4y

YmMmenue OIICPHUPOBATL IOHATUAMU: HATYPAJIbHOC YHCJIO, LCJIOC YUCIIO, C

KOpPEHb HATypaJlbHOM CTENeHM, CTENEHb C PalMOHAIBHBIM IOKa3aTele
rokasaTeseM, JJorapu@m 4ucia, CHHYC, KOCUHYC U TaHT'€HC MPOU3BOJIHHO
palyoHanbHOE YHUCIIO, HppalOHAIbHOE YHCIIO, MHOXECTBa HaTypallb
JNEHCTBUTENBHBIX YHCEN;, YMEHHUE HCIOIb30BaTh MPU3HAKU JIEIMMOCTH, Ha
HauMeHbllee oOIiee KpaTHoe, anroputMm EBkiuga mpu pelieHduu 3aia
MO3UIIMOHHBIMH CHCTEMaMHU CYHCIICHUS; YMEHHE BBIMIOJIHATH BHIYMCICHU
BBIpQXEHUI CO CTemeHsMH U Jorapudmamu, mpeodOpazoBaHus IpoOH
yMEHHE ONEepPUPOBATh MOHATHSIMH: TIOCIEA0BATENbHOCTD, apupmeTnyecka
nporpeccusi, OecKOHEYHO  yObIBarolasi TreoMeTpuyeckas  Ipo
MOCNIE0BATENbHOCTH, B TOM YHCIE C TOMOMIbIO PEKYPPEHTHBIX ¢
MOHSTUSAMM: KOMIUJIEKCHOE€ YHCIIO, CONPSKEHHBIE KOMIUIEKCHBIE U
KOMIUIEKCHOTO 4Hcia, ¢popMa 3amucu KOMIUIEKCHBIX duced (FeoMeTpud
anreOpanyeckasi); yMeTb NPOU3BOAUTH apuPMeTHUecCKHue IeHCTBUs

MPUBOJUTH MPUMEPHI UCIOJIB30BaHUs KOMIUIEKCHBIX YHCEN; ONEpUpOoBatT
3%3, onpenenuTenb MaTPHULIbI, FEOMETPHUUECKUN CMBICI ONIpeAeTUTENs

YMmenue OIICPHUPOBATHL TOHATUAMU: PATUOHAIBHBIC, HPPAIHOHAILHEIC,

JorapupMHIECKUe, TPUTOHOMETPHUYECKIE YPaBHEHUS 1 HEPABEHCTBA, MX
NOHATHSIMH: TOXIECTBO, TOXXIECTBEHHOE IMpeoOpa3oBaHue, YypaBHE
YPaBHEHUN W HEPABEHCTB, PAaBHOCHIBHOCTb YpPAaBHEHUH, HEPABEHCTB

YpaBHCHU:, HCPABCHCTBA U CUCTCMBI C MIOMOIIBIO Pa3JIMYHBIX HpI/IéMOB; p




N CHUCTEMBI C IapaMeTpOM; IMPUMCHATL YpPaBHCHHA, HCPABCHCTBA,

MAaTEMAaTUUYCCKUX 3a1a4 U 3a7a4 U3 pa3InIHbIX obOnacrei HAayYKH U PCajIbHO

YMeHue omnepupoBaTh MOHATUAMHU: (QYHKUUS, YETHOCTh (YHKIUU
OTPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb (DYHKLIMH, SKCTPEMYM (YHKIIN
3Ha4YeHUs1 (YHKIIMU Ha MPOMEXKYTKE, HeNpepbIBHAS (YHKLHUS, ACUMITOTh
BTOpasi MPOU3BOJHAS (PYHKIIUH, TCOMETPUUECKUN U (PU3NUECKUNA CMBICT
OTpeNleNI€HHBI MHTErpajl; YMEHHE HaXOJUTh aCHUMNTOTHI rpaduka
NPOM3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO M KOMIIO3UIMU ¢y
KacaTeabHOM K rpaduky (QyHKIMH; YMEHHE HAaXOAUTh MPOU3BOJHBIC JIe
UCIIOJIb30BaTh TMPOU3BOAHYIO JUISI MCCIEAOBaHHUS (DYHKIMHA, HaXOIUTh
3Ha4YeHUs1 (PyHKIMI; CTPOUTH TpapUKd MHOTOUJICHOB C HCIOJIb30BaHUE
aHaIu3a; IPUMEHATH [IPOU3BOJHYIO JUIS HAXOXKICHUS HAUITYUIlIEro peueH
COLMAJIBHO-9)KOHOMHUYECKUX M (PU3UUECKUX 33/a4ax; HAXOAUTh IUIOMIA]]
UHTErpajla; IPUBOJUTH IIPUMEPBI MATEMAaTUYECKOIO0 MOJACIUPOBAHUSA C
ypaBHEHUN

YMenne ornepupoBaTh MOHATHsAMH: Tpaduk (yHkuu, oOpatHas (yH

nuHeWHas (QYHKIUSA, KBajpaTudHas (QYHKIWA, panuoHaibHas ¢y
TPUTOHOMETPHUYECKHE (QYHKIUH, OOpaTHbIE TPUTOHOMETPUYECCKHE

norapupmuueckas QyHKIUUA, yMEHHE CTPOUTh Tpadukd uU3ydeH
npeoOpa3zoBanusi rpadukoB (DYHKIMH, HCIOIB30BaTh TpapuKkd I
3aBUCUMOCTEH, TPU PEIICHUH 3a]ad M3 JIPYTHX YYeOHBIX MpPEIMETOB
BhIpaXaTh (hOpMyJIaMH 3aBUCHMOCTH MEXJIy BEITMYMHAMH; UCIIOJIH30BATh
JUI pEeUICHUs YpaBHEHWH, HEpaBEHCTB W 3aJad C MapaMeTpamu; Hu
TUTOCKOCTH MHOKECTBA PEIICHUI ypaBHEHH, HEPABCHCTB U HX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJauyd Pa3HbBIX THUIIOB (B TOM YHUCIE Ha
JBIDKEHHUE, paboTy, CTOMMOCTh TOBapOB U YCIYT, HAJIOTH, 3a7adu U3 o0
CeMeWHBIMU (prHAHCAMU); COCTABIIATH BBIPAXKEHUS, yPABHEHHUSI, HEPABEHC
3a/1a4d, HCCIENOBAaTh IIOJIYYEHHOE PELICHHE WM OLICHMBATh IPaBIOION
MOJEIINPOBATh DPEAJIbHBIC CHUTyallMd Ha SA3BIKE MAaTEMAaTHKH; COCTaB
HEPaBEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 33/1a4U, UCCIEA0BATh TOCTPOEH

anrmapara ajireOpbl, HHTEPIPETUPOBATh MOJYUYCHHBIH pe3yIbTaT

YMeHHne onepupoBaTh MOHATHAMH: CpelHee apu(MeTHyecKoe, MeanaHa

3HA4YeHMs, pa3Max, AHUCIEPCHs, CTaHAapTHOE OTKIOHEHHWE YHCIOBOIO
UHTEpPIPeTUpOBaTh HH(OpPMaNMIO, TMPEACTAaBICHHYIO B Tabiuiax,
OTpaKaloIlyl0 CBOMCTBA pEaJbHBIX IMPOLIECCOB M SIBJICHHM; IMpencTaBis
TaOJIMI U AMAarpaMM; UCCIIEIOBaTh CTATUCTUYECKUE JaHHbIC, B TOM UHCIIE
METOJIOB U 3JIEKTPOHHBIX CPEICTB; Irpa@HUuecKd HCCIIE0BaTh COBMECT
JIMarpaMM pacCeUuBAHMS U JUHEUHOU perpeccun




YMeHue onepupoBarh MOHATUSMU: CIy4YailHBIA ONBIT U ClydyailHOE COOb
COOBITHSI; YMEHHE BBIYHMCIATH BEPOSTHOCTh C MCIOJIb30BaHHEM TIpad
(bopMyIIbI CIOKEHHS M1 YMHOXKEHHSI BEPOATHOCTEN, (POpMyITy MOITHON Bep
KOMOHMHATOpPHbIE (PaKThl U (POPMYJIbI; OLIEHUBATh BEPOSTHOCTU PEATbHBIX
MNOHATUSAMM: CllydyailHas BeJIMYMHA, pacIpelielieHue BEpOSTHOCTEH,
JUCTIepCUsl U CTaHJIAPTHOE OTKJIOHEHHUE CIy4YailHON BEeNWYHHbI, (QYyHKUIN
PaBHOMEPHOTr'0, IOKAa3aTEIbHOIO M HOPMAJIBHOIO paclpeleNeHuil; yMm
M3YYEHHBIX pacIpeleleHnid AJs pelleHus 3a7ay; 3HAaKOMCTBO C IOHST
METO/Ibl BBIOOPOUHBIX MCCIIEI0OBAaHUM; YMEHNE IPUBOIUTH IPUMEPHI MPOst
B NIPUPOAHBIX U OOIIECTBEHHBIX SIBICHUSAX; YMEHHE ONEPUPOBATh MOHATU
YHCIIO COYETaHUMN, YHUCIIO EPECTaHOBOK; OMHOM HbloTOHA; yMeHHe pume
paccyKAeHusl Ul pelleHHs] 3aJady; OLIEHMBATh BEPOSITHOCTH pe
BEPOATHOCTHYIO MOJIETIb M UHTEPIPETUPOBATH MOJYyUYEHHBIA Pe3yIbTaT

YMenue OIICPHUPOBATH MOHATHUAMU: TOYKA, IMPpAMad, MIOCKOCTb, IPOCTpa

yria, IUIOCKMM yroi, JABYTPaHHBIM yroj, TpEXITPaHHBIM yroi,
NapaJUIEIbHOCTh U NEPIEHAUKYJIAPHOCTh MPAMBIX U IUIOCKOCTEH, Yroul
IPSIMOM U INIOCKOCTBIO, YTOJ MEXKIY IUIOCKOCTSMM, PACCTOSIHUE OT TOY
MEXIY NPSIMBIMH, PACCTOSHHME MEXAY IUIOCKOCTAMM; YMEHUE MCIOI
u3yueHHbIe (PAKThl U TEOPEMBbl IJIAHWUMETPUH; YMEHHUE OLIEHUBATh pa3
MHpa; CTPOUTh MATEMaTUYECKUE MOJEIU C MOMOILBI I€OMETPUUYECKUX
CBSI3aHHBIC C HUMH IIPAKTUYECKUE 3a1a4U
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YMeHne ornepupoBaTh MOHIATHAMH: IUIOMAAb (GUrypsl, 00bEM (QUTypHI,
MHOTOTPAaHHHK, CEYCHHE MHOTOTPaHHUKA, KyO, mapauiesNenunes, mp
MOBEPXHOCTh BpAIllCHHS, IWIMHAP, KOHYyc, mmiap, cdepa, Iuiomanb c
NUPaMUJIbI, IPU3MbI, KOHyCa, HWIHHIPA, 00bEM KyOa, MPsIMOYTOJIHLHOTO
NpU3MBI, [WIMHApPA, KOHyca, Iapa, pa3BEPTKAa TOBEPXHOCTH, C€
napajielibHbIe OCH WJIM OCHOBAHHUIO, CEUSHHE IIapa, IIIOCKOCTh, KacaroIla
YMEHHE CTPOWUTH CEYEHHUE MHOTOTPaHHWKA, W300pa)kaTh MHOTOTPAaHH
BPAIICHHS, NX CEYCHHS, B TOM YHCJIE C TIOMOIIBIO 3JICKTPOHHBIX CPEJICTB
TeOMETPUYCCKUX (UTYP, CAMOCTOSITEIHHO (POPMYINPOBATH ONPEACICHUS
THIIOTE3bl O CBOWCTBAX W TNPHU3HAKAX T'€OMETPHUECKUX (UTYp, 000CHO
YMEHHE TMPOBOJAUTH KIACCH(PHUKANNIO (GUTYp IO pa3IMYHBIM IPH3HAK
JIOTIOJTHUTEIIHHBIE TIOCTPOCHUS
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YMeHue onepupoBarh MOHATUAMU: JBHKEHUE B IIPOCTPAHCTBE, IApajlIe
IUIOCKOCTH W B MPOCTPAHCTBE, IMOBOPOT, IpeoOpa3oBaHUE MOI00MS,
pacro3HaBaTh paBHbIE M 10A00HBIE (UTYpBIl, B TOM 4YHCIE B TIPUP
UCIIOJIB30BaTh T€OMETPUYECKHAE OTHOILLIEHUs IIPU PELICHUU 3aa4; HaXOJ
(MHa, yroJ, IUIOIIAAb, 00BbEM) MPHU PELICHUH 3aj1ad U3 IPYyTrux yueOH

JKU3HH; YMCHHC BBIYHCIIATL ICOMCTPHUYCCKUC BCIIMYUHBI (IUII/IHa, YTOoJI




MOBEPXHOCTH), HCIIOJIB3YS HM3Y4YeHHBIE (OPMYJIBI U METONbI, B TOM
MUPAMHIIBI, TPU3MBI, KOHyca, IWIHHIApa, IUlom@anab cdepsr; 00
napauieJIeuIe 1a, MMPaMUIb], TIPU3MBI, IWIMHAIPA, KOHYCa, IMapa; yMEHHE
noJ00HBIX pUryp
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YMenue ONCpUPOBATH NMOHATUAMMU: MPAMOYIOJIbHasds CUCTEMa KOOpJAWHA
KOOpAWHATBI BCKTOPA, CyMMa BCKTOPOB, IMPOU3BCACHUC BCKTOpAa Ha YU
6a3Hcy, CKaJIIpHOC TPOU3ZBCACHHUC, BCKTOPHOC MNPOU3BCACHUC, YIOJI
HCIIOJBb30BAaTh BeKTopHBIﬁ n KOOp,Z[I/IHaTHHﬁ MCTO IJIsd pCHICHUA IT'COMETP

y4eOHBIX IPEAMETOB
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YMeHue BbIOMpaTh MOAXOMALINI METOJ JUIsl pelleHus 3a/1a4yu; MOHUMaH
W3YYEHUU MPHUPOJHBIX M OOIIECTBEHHBIX IPOLIECCOB W SBIICHUH; YMEH
3aKOHOB MAaTe€MaTUKU B MCKYCCTBE, YMEHHE MPUBOAUTH MPUMEPHI
pOCCHUIICKOM 1 MHUPOBOM MaTEMAaTHUYECKON HayKH




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
1 Hucna 1 BBIYUCICHUS
1.1 Harypanbsble u nensie uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEel
1.2 PanmonanbeHeie uncia. OOBIKHOBEHHBIE U IECATUYHbBIE IPOOU, MPOLIEHTHI, 0ECKOHEUHBIE I1€
1.3 ApudmeTnueckuii KOpeHb HaTypaibHOU cTeneHu. JleiicTBus ¢ apupMeTHYeCKUMU KOPHIM
1.4 Crenens ¢ 1enbiM nokasareneM. CTeneHb ¢ palmoHaIbHBIM MoKa3aTeneM. CBOMCTBa cTere
1.5 CuHyc, KOCHHYC U TaHT€HC YHUCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHT€HC YU
1.6 Jlorapudm uncna. JlecaTuuHble U HaTypajabHbIE JOrapudMbl
17 JlelicTBUTENbHBIE YKCIa. ApuMeTHUeCKue onepauud C JACHCTBUTEIbHBIMH YHUCIIAMHU.
' [IpaBUJIa OKPYTJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BbIYMCIICHUI
1.8 [IpeobpazoBanme BeIpaXeHUH
1.9 KommnnekcHbie yucna
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [enbie u 1poOHO-paIIOHAIbHBIC YPaBHEHUS
2.2 HppaunoHnaiibHbie ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
2.4 [TokazaTenpHbIC U JOTapU(DMHUUECKUE YPAaBHEHUS
2.5 Lenbie u 1poOHO-pallMOHATIFHBIE HEPABEHCTBA
2.6 HppannoHaibHbie HEPABEHCTBA
2.7 [TokazarenbHble U TorapuPpMUUECKHE HEPABEHCTBA
2.8 TpuroHomeTpruyeckue HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C IapaMETPaMu
2.11 Martpuna cucTemMbl IMHEWHBIX ypaBHEeHNH. ONpeaennTens MaTpULbI
3 OyHKIMH U TpapuKH
31 OyHKIMA, cioco0b! 3ananus GyHKkuun. ['paduk GyHkuu. B3auMHo oOpaTHbIe (QYHKITUN.
' [Nepuonuueckue GyHKIUN
Obnacte onpeneneHus W MHOXecTBO 3HadeHWd (ynkuun. Hymu ¢ynkuuum. Ilp
3.2 [TpomexxyTKH MOHOTOHHOCTH (PyHKIMH. MakcUMyMbl U MUHUMYMBI (pyHKIH. Hanbons
(GYHKINU HAa TPOMEKYTKE




Crenennas (yHKUUS ¢ HaTypaJbHBIM M IIeNbIM Noka3atesneM. EE cBoiicTBa u rpadux. C

33
CTETIeHU
3.4 Tpuronomerpuueckre GyHKINHU, UX CBOICTBA U rpaduku
3.5 [TokazaTenpHas u orapudmudeckas QyHKIIMH, KX CBOMCTBA U TPpaPuKU
3.6 Touxu pa3pbiBa. AcuMnToThl rpadukoB ¢pyHkuuil. CBolcTBa (PyHKINI, HEMPEPHIBHBIX HA O
3.7 IlocnenoBaTenLHOCTH, CIIOCOOBI 3aJaHMS MTOCIIEN0BATEIHLHOCTEN
3.8 Apudmernueckas 1 reoMmeTpuueckas mporpeccur. @opmyiia CI0KHBIX IPOLIEHTOB
4 Hauasna MmaTemMaTu4eckoro aHanmsa
4.1 [TpousBonnas Gpyukuuu. [Ipon3BoaHbIe AIeMEHTAPHBIX (GYHKINH
49 [IpuMeHeHre TPOU3BOIHON K MCCIEI0BaHUIO (DYHKIMA HA MOHOTOHHOCTh M 3KCTPEMYMBI.
' HaMMEHBIIEr0 3HaYeHUs! (PYHKLUU Ha OTPE3Ke
4.3 [lepBooOpasnas. MuaTerpan
5 MHOXkeCTBa U JIOTHKA
5.1 MHoecTBO, onepaluu Hajl MHOKecTBaMu. J{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHoCcTh
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IMJIOCKOCTH
7.2 IIpsiMble U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 TOBEPXHOCTHU BpALLIEHUS
7.5 Koopannats! u BEKTOPHI




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA
* Maremaruka: anredpa U Hayajaa MaTeMaTHYEeCKOr0 aHaJIn3a, FTE€OMETPHS.
['eomerpus. 10-11 kmacc. Atanacsn JI.C., byry3oB B.®., Kagomues C.b. u ap.

AxkumonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI J1JI YYUTEJISA
Artanacsu JI.C., Byty3oB B.®., Kagomues C.b. MeToauueckue
PEKOMEH/IAITNH.

I'eomerpus. 10-11 kiaccer

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://resh.edu.ru,

https://edu.skysmart.ru/,

https://nsportal.ru/ ,

https://infourok.ru/,

https://multiurok.ru/

http://reshuoge.ru

https://myschool.edu.ru/






