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INOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMerpus» 0a30BOTO YPOBHS IS
obyuaromuxcs 10 —11 xmaccoB paspaborana Ha ocHoBe DenepanbHOrO
roCyapCTBEHHOI0 00pa30BaTeNIbHOIO CTaHAApTa CPEeIHEro 00IIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX  TpPeOOBAaHWH, TPEIBABIICMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, W TPAAUIMA POCCUUCKOTO 0Opa3oBaHUS.
Peanuzanusi mporpaMMbl o0ecrieyuBaeT OBJIAICHUE KIIFOUEBBIMH KOMIIETCHIIUSIMH,
COCTaBJISIOIIMMH OCHOBY JIJISI CAaMOPA3BUTHS W HEMPEPHIBHOTO 00pa3oBaHuUs,
IETTOCTHOCTh OOIIEKYIBTYPHOT0, JIMYHOCTHOTO U TI03HABATEJIbHOTO pPa3BUTHS
JUYHOCTH 00YJarOIIIXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEeOMETpHHM Ha YPOBHE CpEIHEro oOIIero
oOpa3oBaHMsT OOYCJOBJIEHAa NPAKTHUYECKON 3HAYMMOCTBIO METANpPEIMETHBIX H
IPEeIMETHBIX PE3YyJbTAaTOB OOYYEHHS T'€OMETPUU B HANpPaBICHUH JIMYHOCTHOTO
pa3BuTHi oOOywaromuxcs, (popMupoBaHus (QYHKIHMOHAIBHOM MaTeMaTHYECKOM
TPaMOTHOCTH, U3yY€HHUS IPYTUX Y4EOHBIX NUCHUIUIHH. Pa3zButue y oOydarommxcs
NPaBWJIBHBIX TPEACTABICHUNA O CYIIHOCTH M TMPOUCXOXKACHUU T€OMETPHUUECKUX
abcTpakiuii, COOTHOUICHUHM pPEajbHOIO0 M HJAEaIbHOIO, XapaKTepe OTpPaXKEeHHs
MaTeMaTHYeCKOM HayKOM SBICHM M TPOIECCOB pPEaJbHOr0 MHpa, MecTe
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEMaTHYECKOTO MOJICIUPOBAHNS B HAYUYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MHPOBO33PCHHS
yUalIUXCsl, a TaKXe€ KAaueCTB MBIIJICHHUS, HEOOXOIUMBIX IS aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBiseTcs OAHMM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHErO
obmiero oOpa3oBaHHs, TaK Kak OOECHEYMBAaE€T BO3MOXKHOCTb H3YyUEHHUS Kak
JUCLUIUIMH €CTECTBEHHO-HAy4YHON HANPaBICHHOCTH, TaK U TYMaHUTapHOI.

Jlornyeckoe MbIlUIeHHE, (HOPMUPYEMOE MPH HM3YYCHUU OOYYArOIIUMUCS
MOHATUWHBIX OCHOB T€OMETPUHU U TIOCTPOCHUH IIETIOYKH JIOTHUECKUX YTBEPKIACHUIH
B XOJI€ DEIICHUS TCOMETPHUYECKHX 3a/Jad, YMEHHE BBLIBHUTaTh M OMPOBEPTraTh
TUIIOTE3bl HEMOCPECTBEHHO HCIOJB3YIOTCS IPU PEIICHUU 3a7ad eCTECTBEHHO-
HAYYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (PHU3HKH.

YMeHne OpUeHTHPOBATHCS B MPOCTPAHCTBE MTPAET CYIIECTBEHHYIO POJIb BO
BCeX 00NacTsIX AEATEeIbHOCTH uenoBeka. OpHeHTalusi 4ejloBeKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXOJUMOE YCIOBHE €ro COIHMAIbHOTO ObITHA, (opma
OTPaXXKEHHS OKPY)KAIOLIET0 MHpPA, YCJIOBHE YCIEIIHOTO IMO3HAHUS U AaKTHBHOTO
npeoOpazoBaHusl  JACUCTBUTENBHOCTH. OmepupoBaHUE  MPOCTPAHCTBECHHBIMU
oOpazamMu OOBEOUHSET pa3Hble BUIBl YYEOHOW H TPYIAOBOM JEATEIHHOCTH,



SBJISIETCS OJHUM M3 TPO(PECCHOHATBLHO BaXKHBIX KAdeCTB, MOJTOMY aKTyajibHa
3ajaya GOPMUPOBAHUS y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUIHOCTH OOpPAa3HOTO MBIIUJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU EATEIIbHOCTH 10 MHOTUM HAMNPABICHUSM.

Llens ocBoeHus mporpammbl ydebHoro kypca «l'eomerpus» Ha 06a30BOM
ypoBHE O0OyueHHs — o00I1eo0pa3oBaTeibHOE M OOIIEKYJIbTYpPHOE pPa3BUTHE
oOydaromuxcsd  4epe3  OoOecriedeHHEe  BO3MOXHOCTH  MPUOOpPETEeHUs U
WCTIOJIb30BAHUSI CUCTEMATHYECKMX TIE€OMETPUYECKUX 3HAHWM W JICHCTBHM,
crenupUYHBIX T€OMETPHUH, BOBMOXXHOCTH YCIEIIHOTO MPO0JDKEHUsT 00pa30BaHUs
10 CIEIUAILHOCTSM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOJIb30BAHUEM T'€OMETPUH.

[Iporpamma 1o reoMmeTpuu Ha 0a30BOM YpPOBHE TIIpeAHA3HA4Ye€Ha s
OOyJaroIuXCcs CPEHEHN IIKOJIBI, HE MCIBITHIBABIINX 3HAYUTEIHHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOTO 00miero oopasoBanus. TakuM oOpazom, oOydarommecs: Ha
0a30BOM ypOBHE JIOJKHBI OCBOUTH OOIIME MAaTEMaTHUYECKHUE YMEHHUS, CBSI3aHHBIC
co crnenuPuKod TeoOMETpUU U HEOOXOJUMBbIEC ISl KU3HHM B COBPEMEHHOM
obmectBe. Kpome 3TOr0o, OHM MMEIOT BO3MOKHOCTh M3YYUTh T€OMETPHUIO Ooiiee
rIIyOOKO, €clii B JaJbHEHIIEM BO3HMKHET HEOOXOAMMOCTh B T€OMETPHUYECKHUX
3HAHUAX B MPO(ECCHOHAIBHOM eI TEIHHOCTH.

JlocTuKeHre 1eId OCBOCHHSI TMPOTrpaMMbl OOECIIEUMBAETCS pEIICHUEM
COOTBETCTBYIOIIMX 3adad. IlpuopuTeTHbIMM 3ajJayaMd  OCBOCHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kraccax sBISFOTCS:

e (¢opMupoBaHUE TMPEJCTABICHUS O TEeOMETPUM KaK 4YacTU MHPOBOM

KYJBTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHHe TPEACTABICHUS O MHOTOTPAHHUKAX W TEJIaX BPAIICHHUS
KaKk O BOKHEHIIMX MAaTEMAaTHYECKUX MOJIEIAX, MO3BOJISIONINX OMMUCHIBAThH
Y U3y4aTh pa3HbIC SIBJICHUS OKPYKAIOIIETO MUPA;

e (¢opMHUpOBaHHME YyMEHHUsI paclo3HaBaTh Ha YEPTEkKaX, MOACISIX U B
pealbHOM MUPE MHOTOTPAHHUKH U TeJla BpalllCHUSI;

e OBJAJCHUE METOJAMH PEIICHMs 3aJlady Ha MOCTPOCHHS Ha M300paM)EHUSIX
MIPOCTPAHCTBEHHBIX QUTYD;

e (opMHUpPOBaHHUE YMEHHUS OMNEPUPOBATh OCHOBHBIMH TOHSTHUSIMHU O
MHOTOI'PaHHHMKAX U TeJIaX BpaIlleHUs U UX OCHOBHBIMHU CBOMCTBaMU;

e OBJAJCHHE  aJITOPUTMAMM  PEIICHUS  OCHOBHBIX  THIIOB  3aj1ady;
dbopMupoBaHUE€ YMEHHUS IPOBOJAUTH  HECJIOXKHBIE  JOKa3aTeIbHbIE
paccy X JeHUs B XOJI€ PEUICHUS CTEPEOMETPUUYECKUX 3ajad U 3a7ad ¢
MPAKTUYECKUM COJIEPKAaHUEM;

e Dpa3BUTHE HMHTEJUICKTYaJbHBIX u TBOPYECKUX CIOoCOOHOCTEM
oOyyJarommxcsi, IO3HABAaTEIbHOW  aKTUBHOCTH, HCCIEI0BATEIbCKUX
YMEHHM, KpUTUIYHOCTH MBIIILICHHUS;



e (opmupoBanue byHKIHOHATBHON IPaMOTHOCTH, pEJIEBaHTHOM
FEOMETPUM: YMEHHE PpPACHNO3HABaTh IMPOSBICHHUS T'€OMETPUUYECKHUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHbIX KU3HEHHBIX
CUTyallMsIX M TIPU W3YUYEHUU JIPYTUX yYEeOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEpHOCTEW, (OpMyIMpOBAaTh WX Ha S3bIKE
T€OMETPUM U CO3[aBaTh T€OMETPUUECKHE MOJIENIN, IPUMEHSATh OCBOEHHBII
F€OMETPUYECKHI anmapar [ PEHIEHUS] MPAKTUKO-OPHUEHTUPOBAHHBIX
3a71a4, UHTEPIPETUPOBATh U OLICHUBATH MOJIYYEHHBIE PE3YJIbTATHI.

OTnUuuTEeTbHONM OCOOCHHOCTHIO MPOTPAMMBI SBIISIETCSI BKIIIOYEHUE B KypC
CTEPEOMETPUM B HAyalle €ro M3y4YeHHs 3a7ad, pPEIIAEMbIX Ha YpPOBHE
MHTYUTHUBHOT'O MTO3HAHUS, U ONPEICIEHHBIM 00pa30M OpraHu30BaHHAs paboTa HaJ
HUMH, YTO CIHOCOOCTBYIOT pPa3BUTHIO JIOTUYECKOTO M IPOCTPAHCTBEHHOTO
MBIILJICHHS, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX ITPOLECCOB, MOTUBUPYET K
JAJbHEUILIEMY U3YUYCHHIO MTPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHHUs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IIPEAMETHO-
MIPAKTUYECKON JEATEIBbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
y4almxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIEHUs 3aJad Ha
CO3JaHME€  NIPOCTPAHCTBEHHbIX O0pa3oB W  33Jad Ha  ONEpPUPOBAHUE
IPOCTPaHCTBEHHBIMH oOOpazamu. Co3nanue oOpa3a HPOBOAUTCA C OMOPOW Ha
HarJIAIHOCTh, a OIEpUpPOBaHHE O0Opa3oM — B YCJIOBHUSIX OTBJICUCHUS OT
HaIrJISIAHOCTH, MBICIIEHHOTO U3BMEHEHHUS €TI0 UCXOIHOTO COJIEPHKAHUS.

OcHoBHBIE cozaepikarenbHble TMHUN Kypca «I'eomerpum» B 10-11 knaccax:
«MHuororpanHukny, «IIpsiMble 1 IIIOCKOCTH B MPOCTPAHCTBEY, «Tela BpaleHus,
«BeKTOpbI U KOOPAMHATHI B IIPOCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHUH
pacrpenensierca HE TOJbKO IO COAEPKATENbHBIM JIMHUSM, HO M IO TojaMm
o0y4eHHs Ha YPOBHE CpeIHEro 00IIero oopa3oBaHusl.

Conepxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE IMPEIMETHBIM pe3yJibTaTaM
OCBOCHMsI paboyell mporpaMMbl, pacnpeneiEHHbIM 10 TojJaM OOyYeHHs,
CTPYKTYPUPOBAHO TakuM o0O0Opa3oM, 4YTOObI OBJIaJIEHUE T'E€OMETPUUYECKUMHU
MOHATHSIMU Y HABBIKAMH OCYILIECTBIIUIOCH MOCIEA0BATEIBbHO U MOCTYIIATEIbHO, C
COOJTIO/IEHUEM TIPUHITAIIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHHS BKIIOYAINCH B
OOIIYI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0O0YYaIOIUXCs, PaCHIUpss U
yrayossia e€, o0pasys MpoYHble MHOKECTBEHHbBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha usyuenue reomerpun orBoautcs 2 yaca B Henento B 10 kiacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a jBa roja ooydenus - 102 yueOHBIX yaca.



COJEPXKXAHUME YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble M JIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TOHSITUA  cTepeoMeTpuu. Touka, mpsiMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMAaTHYECKOM IOCTPOCHUU CTEPEOMETPHUHU:
AKCHOMBI CTEPEOMETPUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IEPECEKArOIInecs,
napajuieJibHble M CKpeluBarommecs npsmbele. [lapamiensHOCTs NpsSMBIX U
IUDIOCKOCTEM B IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
MAPAIETBHOCTh TPEX MPAMBIX; MNAPAIUICIBHOCTh MPSIMOUW M IUIOCKOCTH. YTIIBI C
COHANPABJICHHBIMA CTOPOHAMH; YIOJ MEXAY MNPSIMBIMH B HPOCTPAHCTBE.
[TapaiutennbHOCTH IJIOCKOCTEM: [apaJuIeIbHbIE IJIOCKOCTH; CBOWCTBA
napajyiebHbIX IUiockocTel. [lpocreifiiue mnpocTpaHCcTBeHHbIE (UTYpbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, napaieaenunes]; HOCTPOSHUE CEUCHUI.

[lepnieHAUKYISPHOCTD MPSIMOM U IUIOCKOCTH: MNEPIEHIUKYISPHBIC MPSIMBIE B
MPOCTPAHCTBE, IPSMbBIE IAPAUICIIBHBIE W MEPHNEHIUKYISPHbIE K IUIOCKOCTH,
[IPU3HAK [EPHEHAUKYISIPHOCTH IIPSAMOM M IUIOCKOCTH, TeopeMa O MNpsMOu
MEPIIEHAUKYJISIPHON IIIOCKOCTU. YTJIBI B IIPOCTPAHCTBE: YIOJ MEXAY IPSAMOU U
IJIOCKOCTBIO;  JABYTPAHHBIM  Yroj, JIMHEWHBIM Yrojd JBYTPAHHOTO  yTJIA.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH A0 INIOCKOCTH, PACCTOSHUE
OT TpsMOM 1O  IUIOCKOCTH,  TPOEKIUs  QUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEH: TPU3HAK NEPHNEHAUKYJSAPHOCTU  JIBYX
IoCKocTer. Teopema o TpEX MEPHEHIUKYISPaX.

MHoOrorpaHHuKH

IToHsiTME MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIC
Y HEBBITYKJIbIE MHOTOTPaHHUKH; pa3BEPTKAa MHOTOrpaHHuka. [Ipusma: n-yronsHas
Mpu3Ma; rpaHu U OCHOBAHUS MPU3MBI; MpsAMasi U HAKJIOHHAS MPU3Mbl; OOKOBasi U
MOJTHAsA IMOBEPXHOCTh IIPU3MBL. [Tapamenenunen, PSMOYTOJIbHBIN
napajuiesienunes; u ero cpoucrsa. [lupamupa: n-yrojgpHas nupamuja, TpaHd U
OCHOBAaHME MUPAMU/IbI; OOKOBAS ¥ MOJHAS MOBEPXHOCTh MUPaMUbL; MPABUIIbHAS U
yCceu€éHHas nHUpaMuAa. OJEMEHTBHl NOpu3Mbl W nupaMunabl. lIpaBunbHbIE
MHOTOI'PaHHUKHU: MOHSATHE MPAaBWJIBHOTO MHOTOTPAaHHMKA; IIPAaBWIbHAS MpPU3Ma U
[paBUWJIbHAs IUPAMUJA; [paBWIbHAs TPEYrojbHAs MNHUPAMUIA U IPABUIbHBIN
terpasap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
noaekadap u ukocadap. CeueHust npu3Mbl U TUPAMHUIBI.

CummeTpusi B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOH,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B NHUpaAMUax, MapajIeIenuIeax,
MPaBUJILHBIX MHOTOIPaHHUKAX.



Boruncienre 31€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, IuaroHaiu, YIJIbL
[Inomans OOKOBOW MOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MNPSAMON MPHU3MBI,
IUIOIAJb OCHOBAaHMUW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPHU3MBI.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TNPABWIHHOW MHUPAMHUIBI,
TeopeMa O Iulomand yced€éHHoW mnupamuabl. [lorstue o0 o0BéMe. OO0BEM
MAPaMHUJIBI, TPU3MBL.

[longoOubie Tena B mpocTpaHcTBE. COOTHOIICHUS MEXKIY IUIOMAIIMU
MOBEPXHOCTEH, 00hEMaMU TTOTOOHBIX TEJL.

11 KVIACC

Tesia Bpalenus

[nnueapuyeckas ITIOBEPXHOCTB, oOpa3ytouue HUAJIMHIPUYIECKON
MOBEPXHOCTH, OCh LWJIUHAPUYECKON TMOBEpXHOCTU. [[WnuHap: OCHOBaHUA U
OOKOBasi TOBEPXHOCTb, oOOpasylolias W OCh; IUIOMAAh, OOKOBOM M MOJHOU
MMOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHN MmoBepXHOCTH. KOHyC: OCHOBaHUWE M BEpIIMHA, 00pa3yroIasi
U OCb, IUIOMAJb OOKOBOM U TIOJHOM IIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3sylolue U BbICOTa; OCHOBaHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IUIONIAJb MOBEPXHOCTU CREpBHI.
B3aumHoe pacrnionoxenue chepbl U TUIOCKOCTH; KacaTelbHas MJIOCKOCTh K cdepe;
IJI01a/1b ChEephl.

N3o0paxkeHue Tel BpallleHus Ha TUIOCKOCTH. Pa3BEépTka MWIMHAPA U KOHYCA.

KoMmOunanuu Ten BpalleHUss W MHOTOTPaHHUKOB. MHOTOrpaHHUK,
OMMMCAaHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpaLCHUS.

[Tonsarue 06 06sEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 06 00BEME
NpsIMOYTOJIBHOTO Mapajuiesienunena v ciueactsus u3 He€. OOBEM MWIMHIpA,
koHyca. O0BEM 1mapa u miomaas chepsl.

[Togo6ueie Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXIY IUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU MTOAOOHBIX TEI.

Ceuenuss mwivHApa (MapajuleIbHO M MEPIEHIUKYJISPHO OCH), CEYEHUs
KOHyca (mapajuleIbHOE OCHOBAHUIO U MPOXOSIIEE 4Yepe3 BEPIIHUHY), CEUCHUS
miapa.

BekTopbl 4 KOOPAMHATHI B POCTPAHCTBE

Bekrtop Ha minockoctu U B mpocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4Kcio. Pa3noxkeHne BEKTOpa MO TPEM HEKOMIUIaHAPHBIM
BekTopaMm. IIpaBuno mnapamienenunena. PemeHue 3agad, CBSA3aHHBIX C
IIPUMEHEHUEM IIpaBUJl JACUCTBUU € Bekropamu. IlpsAmoyronpHas cucrema



KoopauMHaT B mpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreiimme 3amadyu B
KOOpAMHATax. YToJl MeEXay Bekropamu. CKalApHOE MPOU3BENEHUE BEKTOPOB.
Brruncnenre yrioB Mexay NpsSMbIMHA U THIOCKOCTSAMHU. KOOpJIHHATHO-BEKTOPHBIN
METO/I IPH PEUICHUN T€OMETPUUECKUX 3a]1a4.



IINIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE peE3yJIbTaThl OCBOEHUS MPOTPAMMbl Y4YEOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yITCs:

I'pa:xknanckoe BocnuTanme:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUKA O0YYAIOIIETOCs KaK aKTUBHOT'O
M OTBETCTBEHHOIO WJIE€HAa POCCUHCKOr0 OOIEeCTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (DYHKIIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHH,
poLeayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJICCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMHU B COOTBETCTBUU C HX
(GYHKIUSIMUA 1 HA3HAYCHHUEM.

IIaTpuoTHyeckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKON IpaXk1aHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIUIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MaTUKHU, [IEHHOCTHBIM OTHOILICHUEM K
JOCTH)KEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJB30BAHUIO ATUX JIOCTHKEHUN B JAPYTMX HAyKaxX, TEXHOJOTHsX, cdepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HAHUEM JTyXOBHBIX LHEHHOCTEN POCCHIICKOTO HapoJa;
c(OpMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHUS, JOTUYECKOTO TIOBEICHHS,
CBSI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JAESTEIbHOCTBIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOEHUE YCTOWYUBOTO OYyIIIETo.

JcTeTuYecKoe BOCMTAHMe:

ACTETUYECKUM OTHOLICHHUEM K MHUpPY, BKJIIOUYAsl ICTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajaad, peLIeHNU, paccyXIeHUM;
BOCHPUUMUYHUBOCTHIO K MATEMAaTUYECKUM aCIIeKTaM Pa3JInuHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHHE:

chOpPMHPOBAHHOCTBIO YMEHHSI TPUMEHSATh MAaTeMAaTHUYEeCKUE 3HAHHS B
MHTEpecax 370pOBOro U 06€30MacHOro o0pasa KU3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MHUTaHKE, COATAaHCUPOBAHHBIM PEXKUM 3aHATUU U

OTZbIXa, peryJsipHas (dusnueckas AKTUBHOCTB); (du3nuecKoro
COBEPILIEHCTBOBAHHU, npu 3aHATHIX CIIOPTHUBHO-030POBUTEIBHOM
JeSTENIbHOCTBIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOWS;, MHTEPECOM K
paznuuHbiM  chepam  MpOo(EeCcCHOHANBHOM  JESTENbHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccun W pealn30BbIBATH COOCTBEHHBIC JKHW3HEHHBIC IUIaHBI,



TOTOBHOCTBIO U CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa3oBaHHIO U
caM000pa30BaHUI0 HAa MPOTSHKCHUM BCEH JKU3HHM, TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKHUX 33]1a4 MaTeMaTHIECKON HAPaBICHHOCTH.

JKO0JIOrHYeCcKoe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTBIO JKOJOTHUYECKOW KYJIBTYpPhI, MOHHMMAHUEM BIIMSHUS
COIIMAJTbHO-DKOHOMHYECKHUX TIPOIECCOB HAa COCTOSHUE MPUPOTHON U COIUATBHOM
Cpembl, OCO3HaHHWEM TJ00aTBLHOTO XapakTepa SKOJOTHUYECKHX MpoOseM;
OpHCHTAIlMell HAa IMPUMCHCHHE MATEMAaTHYCCKHUX 3HAHHMH I PEIICHUs 3a7ad B
00JIaCTH  OKPYXKAIOIIeH Cpelbl, IUIAHUPOBAHUS IIOCTYIKOB M OIEGHKH UX
BO3MOYKHBIX MTOCJICJICTBHH JIJIS1 OKPY KAIOIIEH CPEJIbI.

IleHHOCTH HAYYHOTO TIO3HAHMS:

c(hOpMHPOBAHHOCTHI0O MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAayKH ©  OOIICCTBCHHOM MPAKTUKH, IMOHHUMaHUEM
MaTEMaTU4YECKOH HayKH Kak cQepbl YeIOBEUECKOW JEATEeIbHOCTH, 3TaloB €&
pa3BUTHS M 3HAYUMOCTH [JII PAa3BUTHUS I[MBWJIM3AIMH; OBJIAJCHHEM SI3bIKOM
MaTeMaTUKH M MaTEeMaTHYECKON KyJIbTYypOHl KakK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBJISATH IMPOCKTHYIO M MCCIIEIOBATEIBCKYIO JESITEIHHOCTh
WHIUBUYaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHHUS MPOTrpaMMbl YYEOHOTO MpeaMeTa
«MaremaTuka XapaKTePU3YOTCSI OBIIJICHHEM YHHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  YHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OeticmeusMuU, YHUBEPCATbHLIMU Pe2YIIMUBHBIMU OeUCTNEUAMU.

1)  Vuusepcanvnvie = nosmaeamenvmvle  Oeticmsusi,  obecneuu8aOm
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (0ceoerue
Memo008  NO3HAHUA — OKpYJCarwjeeo  Mupa;  npumeHeHue  J102U4ecKux,
uccne0o08amenbCKux onepayull, ymenuu pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAeiicTBM:

e BBIABJIATH U XapaKTEPHU30BATh CYMISCTBEHHBIC TIPU3HAKH MAaTEMaTHICCKIX
OOBEKTOB, TOHATHH, OTHOIICHUH MEXAY IOHATUAMH, (OPMYIHPOBATH
OTIpENCNICHNs]  TOHSATHH; YCTAHABIWMBATh CYIICCTBCHHBIA MPHU3HAK
Kiaccu(uKauy, OCHOBAaHUSA s OOOOIICHHWsS W CpaBHEHUS, KPUTEPUU
MIPOBOIMMOTO aHAIIN3A;

e BOCIpPUHUMATH, (opMymHpoBaTh W  TPeoOpPa30OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIWHWYHBIC, YaCTHBIC W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHYEeCKWE  3aKOHOMEPHOCTH,  B3aWMOCBS3M U
npoTuBopeurs B (aKTaxX, JaHHBIX, HAONIOACHUSAX U YTBEPXKICHHSIX,



npeajiaraTb ~ KPUTEPUM IS BBIABJICHHUS ~ 3aKOHOMEPHOCTEH |
MPOTUBOPEUHH;

e JIeNaTh BBIBOABI C HWCITOJIB30BAHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX H
WHYKTUBHBIX YMO3aKITIOUCHHM, YMO3aKIIFOUCHH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOSATEIHLHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPXKJICHUU (MPSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh apTyMEHTALUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKJICHUS U BBIBOJIBI;

e BBIOMpaTh CHOCOO pelieHuss yd4eOHOM 3amadyu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIIeHUs, BbIOUpATh HauboJiee NOAXONAIUMNA C Y4ETOM
CaMOCTOATEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble ncciaenoBaTe/ibCKue 1eCTBUS:

e HCIOJB30BaTh BOMPOCHI KaK MCCIIENOBATEIbCKUI WHCTPYMEHT IO3HAHUS,
bopMyIupoBaTh BOMPOCHI, (UKCUPYIOLUIUME MPOTHUBOpPEUHE, MpoOIeMy,
yCTaHaBJIMBaTh HWCKOMOE U  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TMPOBOJUTH CaMOCTOATEIHHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTU4YecKOro
0o0BeKTa, SBJIICHHS, TMPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBIICHUSIMH, IPOIIECCAMU;

e CaMOCTOSITENIBHO (hOPMYTUPOBATH OOOOIIECHUS M BBIBOJBI MO pe3yjIbTaTam
MPOBEANEHHOTO HAOJIOJEHUS, UCCIEI0BAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIEHUI;

e TMPOTHO3MPOBATH BO3MOKHOE DPAa3BUTHE MPOIECCa, a TAKKE BBIJIBUTATH
MPEATNOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHUSIX.

Pa6ora ¢ unpopmanmeii:

e BBIABIATH JACPUIIUTHI HHPOPMAIIUH, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJIS PEIICHUS 3a]1a4H;

e BbIOMpaTh UWH(DOpPMAIMIO U3  MCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB B (OPM IIPEICTABIICHHUS,

e CTPYKTYypHUPOBaATh WH(MOPMAIINIO, IPEICTABIATh €€ B Pa3IuYHBIX (HOopMax,
WJUTIOCTPUPOBATH TpadUUuecKy;

e OLICHUBATH HaJEKHOCTh uH(bOopMaIK o CaMOCTOSATENBHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  VHuusepcanvhvie  KOMMYHUKamueHwle Oelicmeus, 00Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00YYAIOUWUXCHL.

OO0uenue:



BOCIPUHUMATh U  (OPMYJIHPOBATH CYXKACHHUS B COOTBETCTBHUHM C
YCIIOBUSIMU UM LIETSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPA)XXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly peuIeHus 3a1a4i, KOMMEHTUPOBATH IMOIYUYEHHBIN pe3ysbTaT;

B X0JI€ 00CY>KJI€HHsI 331aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaeMOM TEMBI,
po0JIEMBI, pelIaeMOi 3aJ1a4uM, BbICKA3bIBATh UJIEU, HALIEJIEHHBIE HA ITOMCK
pELICHMs; COIMOCTaBIATh CBOM CYXKIEHUSA C CYXICHUAMH JIPYTUX
YYACTHHKOB JHaJIOra, OOHapy»XMBaTh pa3jIMuUe U CXOJCTBO MO3ULMI; B
KOPPEKTHOI popme GpopMyIupoBaTh pa3HOIIACUsl, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pEe3yNbTaTbl  pelIeHHs  3aJadd,  JKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSTENIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUSA C YU4ETOM 3a]1a4 MPE3EHTAI[MH U OCOOCHHOCTEN ayJUTOPHH.

CoTpyaHu4ecTBo:

3)

MOHMMAaTh W HUCIOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOM  H
WHIUBUTyJTbHON PabOThI MPY PEIICHUH YICOHBIX 3a7a4; MPUHUMATH IICITh
COBMECTHOW JCSATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacripeieNiaTh BUABI pabOT, JOrOBapUBaThCs, 00CYKIATh MPOIIECC
U pe3yJibTat paboThl; 00001IaTh MHEHUS HECKOJIBKUX JTOJIEH;
y4acTBOBATh B IPYMIOBBIX (hopMax paboThl (00CyKaeHUs, OOMEH MHEHUH,
«MO3TOBBIC TITYPMbD» U WHBIC); BBIIOJHITH CBOK YacTh palbOTHl U
KOOPJIMHUPOBaTh CBOM JEHUCTBUS C JAPYTMMH 4YJI€HAMU KOMAaHJbL;
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPUSIM,
c(hOpMyTUPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHSI.

Yuueepcanonvie  pezynamuenvie oeticmeus, obecneuusaiom

Gdopmuposarue cCMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG NTUUYHOCTU.
Camoopranusanus:

COCTAaBJIATH IUIAH, AITOPUTM PELICHUS 33J]a4H, BBIOUPATH CIIOCO0 PEIICHUS
C YYETOM MMEIOUIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
nHpopmMaruu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM TIO3HABATEJIIbHOW pediiekcuu Kak OCO3HAHUS
COBEPILIAEMBIX JICMCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BIIQJIETh CIOCOOAMHM  CaMOIIPOBEPKHM, CAMOKOHTPOJISI —IIpolecca |
pe3yibpTaTa pelieHus MaTEMaTUYECKOM 3aauu;

MPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IpPHU PEUICHUU
3a7a4M, BHOCHUTb KOPPEKTHBBI B JCATEIBHOCTH HA OCHOBE HOBBIX
00CTOSATENBCTB, JAHHBIX, HAUICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjibTaTa LEIU U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHKEHUS WIM HENOCTHXXECHUS DPE3YJIbTATOB ACATEIBHOCTH,
HaXOJUTh OIIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBaTh MOHATUSIMU: TOUKA, IIPsMasi, IJIOCKOCTb.

[IprMeHATh aKCHOMBI CTEPEOMETPUU M CJCACTBUS W3 HUX IPH PEUICHUH
r€OMETPUYECKUX 3a]1au.

OnepupoBaTh NOHATUSMHU: MAPATUICIBHOCTh U MEPIEHANKYISIPHOCTD MPSAMBIX
U TIOCKOCTEH.

KnaccupuunpoBarh B3aMHOE pAaCIOIOKEHUE NPSIMBIX W IIJIOCKOCTEH B
MIPOCTPAHCTRBE.

OnepupoBaTh MOHSTUSIMU: JABYTPAHHBIA YroJi, TpaHU ABYIPAHHOTO YTIa,
pedpo IBYrpaHHOIO yIJja; JUHEWHBIM YroJI JIBYTPAHHOIO YIja; rpaaycHas Mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHUK, BBINYKJIBIA U HEBBITYKJIBIN
MHOT'OTPAaHHHUK, JIEMEHThI MHOTOIPaHHUKA, MPABUIbHBII MHOTOTPaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJbl MHOTOTPAHHUKOB (TIMpaMujia; MpuU3Ma,
MPSIMOYTOJIbHBIN TTapajuieienune, Kyo).

Knaccudpunuposatsb MHOT'OTPaHHUKU, BBIOMpas OCHOBaHUS IS
Kimaccuukanuy  (BBIMYKJIBIE W HEBBIMYKIbIE MHOTOTPAHHHUKH; MPaBUILHBIC
MHOTOI'PaHHUKHU; IPSMbI€ U HAKJIOHHBIE IPU3MbI, MTapajlIeJICITUIIC bl ).

OmnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHATH IPUHITUIIBI TOCTPOCHUS CEUEHUH, UCTIONB3YS METO/T CIIEOB.

CtpouTh CceuY€HHUS] MHOTOIPAHHUKOB METOJOM  CIIE€JIOB,  BBIMIOJHSATH
(BBIHOCHBIC) TUIOCKHE YEPTSHKH W3 PHCYHKOB IPOCTHIX OOBEMHBIX (PUTYpP: BHUA
CBEpXy, COOKY, CHHUBY.

Pemiath 3a1aun Ha HaxXOXJACHUE TE€OMETPUUYECKUX BEJIUYUH 1O o0pasiam Uiu
aIropuTMaM, MPUMEHSS HU3BECTHBIC AHAIIUTUYECKUE METONbl MpPU PELICHUU
CTaHJIAPTHBIX MAaTEeMaTUYECKUX 3aJlad Ha BBIYMCICHUE PACCTOSTHUM MEXKIY IBYMS
TOYKaMH, OT TOYKH JO TPSMOW, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMHUCS TTPSIMBIMHU.

Pemiath 3a1aun Ha HaXOXJACHUE T€OMETPUUYECKUX BEJIMYUH MO o0pasiam Wiu
alropuTMaM, TPUMEHSS HW3BECTHBIC AHAJIUTUYECKUE METOJbl NPU PEIICHUHU
CTAaHJAPTHBIX ~MaTeMAaTHMYECKUX 3aJad Ha  BBIYUCJIICHHE YIJIOB  MEXIY
CKpPCIIMBAIOIIUMHUCS  MPSAMBIMH, MEXKIYy TMPSIMOM M  IJIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IByTPAHHBIX YTJIOB.



Boraucisate 00bEMBI M TUIONIAAN TTOBEPXHOCTEH MHOTOIPAHHHUKOB (MpU3Ma,
nupamMyza) ¢ OpuMeHeHueM (GOpMyJl; BBIUMCIATH COOTHOIICHHS MEXIy
IUIOLIAASIMU TOBEPXHOCTEHN, 00BEMaMU TOTI0OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh MNOHATUSAMH: CHUMMETpPUS B HPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekath, mpeoOpa3oBbIBaTh M HHTEPHPETUPOBATH HMHPOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTypax, MPEACTABICHHYIO HA YepTexXax U
PUCYHKaX.

[TpumensaTs reomerpuueckue (HaKTbl Ui PELICHUS CTEPEOMETPUUYECKHUX
3a/1a4, IPeAnoararlnX HECKOJIbKO IIaroB PEUIEHUs, €CIU YCIOBUSA IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpumeHaTs mOpocTedmme NpOorpaMMHBIE  CPEACTBA H AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOONTh MpUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOAE H
JKA3HU, PACTIO3HABATh IIPOSIBJICHNE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IpuMeHATh MOMYyYEHHBIE 3HAHUS HA IPAKTUKE: AHAJIU3UPOBATH pPEAbHbBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE IOHATUS B MPOLIECCE IIOWCKA PELICHUS
MaTeMaTU4YecKu Cc(HOpMYyJIUPOBAHHON MpPOOJIEeMbl, MOJAEIUPOBATH peabHbIC
CUTyallMl Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
UCTIOJIb30BAaHUEM T'€OMETPUUECKUX MOHIATHI U TEOPEM, almapara aare0pbl; pemarh
MIPAKTUYECKUE 3a]1a4U, CBA3AHHBIE C HAX0XKJACHUEM T€OMETPUUECKUX BEJTUYMH.

11 KIIACC

OmneprpoBaTh TMOHATHUSAMH: WIMHAPUYECKAs TOBEPXHOCTh, 0Opa3ylolne
WIMHAPUYECKONM  MOBEPXHOCTH;  IIWIMHAP;  KOHUYECKass  MOBEPXHOCTH,
oOpa3yrolue KOHUYECKON MOBEPXHOCTH, KOHYC; cheprudecKas MoBEpXHOCTb.

Pacno3naBathk Tena BpamieHus (HUIUHIP, KOHYC, cdepa u 1map).

OOBICHATH CIOCOOBI MOTYYEHUS TEN BPALLEHUS.

KnaccudunmpoBats B3auMHOE pacronoxeHue chepsl U MIOCKOCTH.

OnepupoBarh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BhICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHHWE LIAPOBOIO CIIOs, BHICOTA IIAPOBOIO CJOS;
1apOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOIIAAM  TOBEPXHOCTEM TeJl  BpallleHus,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOpMYII.

OnepupoBaTh TIOHATUSMU: MHOTOTPAHHHMK, BIHCAHHBIA B cdepy W
ONMCAaHHBIA OKOJO cdepbl; cdepa, BmHCaHHAS B MHOTOTPAHHUK WIW TEJO
BpaICHUS.

BbIYUCISITh COOTHOIICHUSI MEXIY IUIOMIAASMHU MOBEPXHOCTEH U 00BbEMaMU
MOJOOHBIX TEII.



N300paxkath u3ydaemble (UTypbl OT PYKH M C TPUMEHEHHUEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BorInonaHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TN BPAICHU.

W3BnekaTh, HWHTEPIPETHPOBATH K MPEoOpa3oBbIBaTh HMHPOPMALIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (DUTypax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBaTh MOHIATUEM BEKTOP B IPOCTPAHCTBE.

BpINONHATE JEUCTBHUS CIOXKEHUS BEKTOPOB, BBIUMTAHHS BEKTOPOB U
YMHOKEHHSI BEKTOPA HA YUCII0, O0BACHATh, KAKUMHU CBOMCTBAMH OHU 00JIaJaIO0T.

[IpumeHsTh MTpaBuiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YIrOJ MEXKIY
BEKTOPAMHU, CKAISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxomuts cymMmmy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEXKIY
BEKTOPaMM, CKaLIPHOE IIPOU3BEACHUE, PACKIaAbIBaThb BEKTOP II0 JIBYM
HEKOJUJIMHEAPHBIM BEKTOPaM.

3azaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CUCTEME KOOPAUHAT.

[IpumensaTe reomeTpudeckue (AKThI I PEIMICHUS CTEPEOMETPUUCCKUX
3a7a4, MPEANoJIararoluxX HECKOJIBbKO 1IAr0B PEIICHUs], €CJIM YCIOBUS IIPUMEHEHUS
3aJlaHbl B IBHOM (hopme.

Pemate mpocreilime reoMeTpudecKue 3aJadud Ha MNPUMEHEHUE BEKTOPHO-
KOOPJIWHATHOTO METOAA.

Pematp 3amaum Ha [10Ka3aTenbCTBO MATEMAaTUYECKUX OTHOLICHUM U
HAXOXKJIEHUE F€OMETPUUYECKUX BEJIMYMH MO 00pa3liaM WK aJifOpUTMaM, IPUMEHSS
M3BECTHBIE METO/IbI IIPU PEIICHUU CTAHAAPTHBIX MATEMaTUYECKUX 3a7a4.

[IpumeHaTs mpocTedme NpPOrpaMMHBIE  CPEACTBA H  AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI [IPU PELICHUU CTEPEOMETPUUYECKHUX 3a1ad.

[IpuBOaNUTE NpUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOAE H
JKA3HU, PACTIO3HABATH IPOSIBJICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpumMeHATh MOMYyYEHHBIC 3HAHUS HA IPAKTUKE: AHAJIU3UPOBATH PEATbHBIC
CUTyallud W IPUMEHATh H3YUYCHHBIE IOHATUS B IPOLECCE IIOUCKA PELICHUS
MaTeMaTU4Yecku C(HOpMYyJIUPOBAHHON MpPOOJIEMbl, MOJAEIUPOBATh peabHbIC
CUTyalluM Ha $S3bIKE TE€OMETPUHM, UCCIEA0BATh TOCTPOEHHBIE MOJIEIA C
HCIOJIb30BAaHUEM T€OMETPUICCKUX TIOHSITHI M TEOPEM, ammapara aareOpsl; penarh
IIPAKTUYECKUE 3a]1a4U, CBA3AHHBIE C HAX0XKJACHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUJIACC
KoJsmn4yecTBo yacos
Ne HaumeHoBaHMe pa3/iesioB U TeM dueKkTpoHHbIE (LM pPOBbLIE)
KonTtpoJbHbie
n/n MPOrpamMMmsl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI
but6mmoreka [{OK
! Baeierue B crepeomeTpHio 10 https://m.edsoo.ru/1¢209¢37
5 [IpsiMbIE ¥ MIIOCKOCTH B TPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapannenbHOCTh NPAMBIX U IIOCKOCTEH https://m.edsoo.ru/1¢209¢37
3 [leprnieHAUKYISIPHOCTD MPSIMBIX U 12 bu6mmorexa [IOK
IJIOCKOCTEH https://m.edsoo.ru/1¢209e37
bubmuoreka [JOK
4 1 1
Vsl MeXIy NPSMBIMU U TUIOCKOCTSIMHU 0 hitps://m.cdsoo.ru/1c209¢37
bu6mmorexa [IOK
. Muororpaniikn 1 ! https://m.edsoo.ru/1¢209e37
" bubnuotexa [JOK
6 OOBEME MHOTOTPAHHNKOR ? ! https://m.edsoo.ru/1¢209¢37
7 [ToBTOpEHME: CEUEHHUS], PACCTOSTHUS U YTJIbI 4 1 bubmmorexa [TOK
P ) P y https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 68 5




11 KUIACC

KoanyecTBO 9acoB
HaumeHoBaHMe pa3iesioB U TeM daekTpoHHbIe (LM pPOBbLIE)
Ne n/m KonTpoJabnsbie
NporpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI
bubnuoreka [JOK
I Tena pamenms 12 https://m.edsoo.ru/1¢209e37
N bubmuorexa [JOK
2 ObbEubI TEN > I https://m.edsoo.ru/1¢209e37
3 BekTophl 1 KOOpAUHATEL B IPOCTPAHCTBE 10 1 bubmmorexa TIOK
p pa poctp https://m.edsoo.ru/1¢209e37
4 [ToBTOpEHME, 0000IICHHE, 7 1 bu6nuoreka [{IOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/1¢209¢37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3







IHOYPOYHOE IIVTIAHUPOBAHHUE

10 KJTACC
KosmuecTBo yacos DJIEeKTPOHHbIE
ara u¢poBbie
Ne n/m Tema ypoxka A i pp
Bcero HU3y4eHust o0pa3oBaTe/ibHbIE
pecypchl
OcCHOBHbIE TIOHATHUS CTEPEOMETPUU: TOUKA,
npsiMasi, MI0CKOCTh, MPOCTPAHCTBO. Eubs 10K
noInoTeKa
1 [IpaBuna nzo0pakeHus Hf. pUCYHKaX: 1 03.09.2025 hitps://m.cdsoo.rw/acccTTed
M300paxKeHHsl IIIOCKOCTEH, MapaiebHbIX
MPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3KA
I1 :
5 OHATHS: TIEPECEKAIOIINECS IITIOCKOCTH, | 04.09.2025 bubnuorexa [JOK
IepeceKaroIrecs pssMas ¥ III0CKOCTh https://m.edsoo.ru/2d8a9¢99
[TonsiTHA: mepecekaronmecs MmIOCKOCTH, bubnmnoreka [JOK
3 1 10.09.2025
MEPECEKAOIINECS NTPSIMast ¥ THTOCKOCTH https://m.edsoo.ru/db685¢73
3HAKOMCTBO C MHOTOT'PAaHHUKAMHU, Eubs 10K
nOIMOTEeKA
4 1 11.09.202
M300pakeHre MHOTOTPAaHHUKOB Ha 09.2025 hitps://m.cdsoo.ru/a63959%d
PUCYHKAX, Ha MPOCKIIMOHHBIX YePTEIKAX
HavanbHbie cBeieHus 0 KyOe U mupamu/e,
5 UX Pa3BEPTKU I/IIIL\/IO enu gequI/mp " 1 17.09.2025 bubmmorexa [TOK
PasBep AT o https://m.eds00.ru/b30dff38
MHOTOTPaHHUKOB
HavanbHbie cBeieHus 0 KyOe u nmupamu/e,
6 UX pa3BEPTKU U Moaenu. CeueHust 1 18.09.2025 brbmorexa [TOK
PasBep ACTH: et https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
b K
7 [TonsiTre 06 aKCHOMATHYECKOM TTOCTPOCHHUH 1 24.09.2025 nommoreka 11O

CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH 1

https://m.edsoo.ru/Occ5cdfe




CIICACTBHA U3 HUX

ITonsTHe 00 aKCHOMATHUYECKOM IMOCTPOCHHUU

] bubnunoreka IIOK
8 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U 25.09.2025 hitps-//m.cdsoo.ru/239c8cbd
CJIEJICTBHS U3 HUX
[TonsTre 06 akcMOMaTUYECKOM IOCTPOESHUHU
9 CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U 01.10.2025 brbmmorexa [OK
P pHH: P P o https://m.eds00.ru/65¢6b106
CJIEJICTBUS U3 HUX
[TonsiTrie 06 aKCHOMATHUYECKOM TTOCTPOSHUH
10 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U 02.10.2025 bubmorexa [IOK
P puH: P P o https://m.edsoo.ru/258fc245
CJIEICTBHS M3 HUX
B3anMHOe pacnosnokeHue npsMbIx B
IIPOCTPAHCTBE: MEPECEKAIOIINECS, bub6nuoreka [IOK
11 08.10.2025
MapaJUIENbHBIE U CKPEIIUBAIOLINECS https://m.edsoo.ru/1a252016
psIMbIS
[TapaniaenbHOCTh MPSAMBIX U IJIOCKOCTEH B
12 IIPOCTPAHCTBE: M1ApaJUICIIbHBIE IIPSIMBIC B 09.10.2025 bu6numoreka [IOK
MPOCTPAHCTBE; MapaIICILHOCTh TPEX o https://m.edso0.ru/93ad36b3
MIPSIMBIX
[TapaniaenbHOCTh MPSAMBIX U MJIOCKOCTEH B
13 npocrtpaHcTse: [lapamiensHOCTh IPAMOU U 15.10.2025 bubmmorexa [TOK
pocIp FHap P o https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
but6mmoreka [JOK
14 YTIibl ¢ COHANPABIEHHBIMUA CTOPOHAMHU 16.10.2025 hitps-//m.cdsoo.ru/9f407 159
bu6nmoreka [JOK
1 22.10.202
5 Yron Mexay nNpsiMbIMU B IPOCTPAHCTBE 0.2025 hitps-//m.cdsoo.ru/fe733862
bu6nuoreka [JOK
1 23.10.202
6 VYron Mexay npsiMbIMU B IIPOCTPAHCTBE 3.10.2025 hitps-//m.cdsoo.ru/2935a9a0
17 [TapamiensHOCTh TUIOCKOCTEH: 05.11.2025 bubmorexa [JOK




napaJijiCJIbHBIC IIJIOCKOCTHU

https://m.edsoo.ru/2e18{255

bubmuoreka [JOK

18 CaolicTBa napaienbHbIX JIOCKOCTEN 06.11.2025 hitps://m.cdsoo.ru/eS04d656
[Ipocreiine npocTpaHCTBEHHBIE (PUTYPBI
19 Hei3 ILUIOCKOCTH: ECT 53 Ky0 prp 12.11.2025 brbmmorexa [TOK
+ TETPasp, 1y, o https://m.edsoo.ru/4a28dc02
napajieJenumnes
N bu6nmoreka [JOK
20 ITocTpoeHue ceuenuit 13.11.2025 hitps://m.edsoo.rw/1 d434d0F
N bubmuoreka [JOK
21 Iloctpoenue ceuennit 19.11.2025 hitps-//m.edsoo.ru/ec26fe5d
Konrponsnas padora no teme "[Ipsimblie u
22 IJIOCKOCTH B IPOCTPAHCTBE 20.11.2025 bubmmorexa [JOK
poctp ’ o o https://m.edsoo.ru/9a0a9e56
[TapanienbHOCTh IPSIMBIX U TUIOCKOCTEN
[lepneH UKy AIPHOCTD MPSAMOM U
23 HJ'I(I;)CKO(:‘Z”[[I/I'};Ie Ii'IeH UK ]j)m HbIE MPSIMbIE B 26.11.2025 bubmmorexa TIOK
- [TEPTCHANKY AP P o https://m.edsoo.ru/b19f6a5d
MIPOCTPAHCTBE
24 [IpsiMbie mapasnenpHbIe U 27 11.2025 bubmmoreka [JOK
MEPIIEHAUKYIISIPHBIE K TIJIOCKOCTH https://m.edsoo.ru/0ac11c95
’s [Ipsimble napasuienbHbIE U 03.12.2025 bu6mmoreka [IOK
MEPHEHINKYIIAPHBIE K TNIOCKOCTH https://m.edsoo.ru/ba545966
[Ipu3Hak neprneHAUKyJISPHOCTH IPSIMOU U bubnuoreka [IOK
26 IJIOCKOCTH 04.12.2025 https://m.edsoo.ru/f85bfc46
[Ipu3Hak nepneHANKYJISIPHOCTH IPSIMON U bubnuorexa [JOK
27 IUTOCKOCTH 10.12.2025 https://m.eds00.ru/79165d15
78 Teopema o psiMOIi EPIIEHINKYIIIPHOU 11.12.2025 bubmmoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/635¢5087
29 Teopema o npsiMoii TepHEHANKYIISIPHON 17.12.2025 bubnmnoreka [JOK

IIJIOCKOCTH

https://m.edsoo.ru/bd374518




TeopeMa 0 npsAMON NEepHIEHAUKYIISIPHON

bubmuoreka [JOK

18.12.202
30 MJIOCKOCTH 8 025 https://m.edsoo.ru/7d18834b
[lepnenauKyasip U HAKJIOHHBIE: PACCTOSIHHUE
31 OT TOYKHU 10 MJIOCKOCTH, PACCTOSHHE OT 24.12.2025 bubnmorexa [IOK
. a s o https://m.edsoo.ru/33¢c477d3
MPsIMOH /10 TIIIOCKOCTH
[TeprieHAMKYSIp ¥ HAKJIOHHBIE: PACCTOSTHUE
32 OT TOYKH IO INIOCKOCTH, PACCTOSIHHE OT 25.12.2025 bubnmorera [TOK
. a ds T https://m.edsoo.ru/66fefadd
MPSMOM J10 TIJIOCKOCTH
[lepnienquKymsip U HAKJIOHHBIE: PACCTOSTHHE
33 OT TOYKH J0 IMIOCKOCTH, PACCTOSIHHE OT 14.01.2026 buGnnorexa LIOK
. a ds T https://m.edsoo.ru/aSb7b8e3
MIPSIMO¥ /10 TIOCKOCTH
[lepnieHuKysIp ¥ HAKJIOHHBIE: PACCTOSIHHE
34 OT TOYKHU 10 INIOCKOCTH, PACCTOSIHUE OT 15.01.2026 buGnnorexa LIOK
. a P o https://m.edsoo.ru/dbee22bc
MPSIMOM /10 TIIOCKOCTH
15 VYTIibl B IPOCTPAHCTBE: YIOJI MEXKAY MPAMOMN 21.01.2026 bubnmnorexa [JOK
U IIJIOCKOCTBIO https://m.edso0.ru/6b61b2b4
16 JIByrpaHHbIN yTOJ, JUHEHHBINA YOI 22.01.2026 bubmuorexa [JOK
JIBYTPaHHOI'O yIiia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIi yroj, TUHEHHbBIN yrom 73.01.2026 bubmmoreka [IOK
JIBYTPAHHOTO yTJIa https://m.edsoo.ru/c7¢777ed
Ilepnen MKy aIPHOCTH TNIOCKOCTEH:
38 i I/I:I)SHaKH Heyneg UKVIISIPHOCTH JIBYX 29.01.2026 buGnnorexa LIOK
p vp Ay D By o https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEH
IlepnenanKyaIpHOCTD INIOCKOCTEH:
39 i} IE:;HaKﬂ neyneg UKYIISIPHOCTH JIBYX 04.02.2026 bubnnorexa [IOK
p Up Ay TIAD By o https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEH
40 [lepnieHAMKYISAPHOCTD IUIOCKOCTEM: 05.02.2026 bubnmnorexa [JOK

IIPU3HAK NEPIEHAUKYISIPHOCTH IBYX

https://m.edsoo.ru/ba75dc57




IJIOCKOCTEN

" bubmuoreka [JOK
41 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX 11.02.2026 hitps://m.cdsoo.rw/ed972cde
N bubmuorexa [JOK
42 TeopeMa 0 TpEX NEpHEHIUKYIIApax 12.02.2026 hitps://m.cdsoo.rw/52188a7d
.. bubnmnoreka [JOK
43 Teopema o Tpéx nepHeHAUKyIsIpax 18.02.2026 hitps-//m.cdsoo.rw/9R46736
Konrponsnas pabora no rTemam
44 "HepHeHI[I/iKyJIS'I'pHOCTL IPSIMBIX U 19.02.2026 bub6nuoreka [IOK
wiockocTeil" u "YTIbl MeXAY NPSIMBIMU U https://m.edsoo.ru/5b971ef3
I10CcKOCTAMU"
IloHsiTIE MHOTOTPAaHHUKA, OCHOBHBIE
45 3JIEMEHTBI MHOTOT'PDAaHHUKA, BBIHyKJI.I?Ie u 25.02.2026 bu6numoreka [IOK
HEBBIIYKJIbIE MHOIOTPAaHHUKU; pa3BEPTKaA https://m.edsoo.ru/2d24e873
MHOTOTpaHHHUKA
IIpusma: n-yrosibHas npusma; rpaHy U
46 OCHOBAHM IIPU3MBI; IIpsAMasi U HAKJIOHHAs 26.02.2026 bubaunoreka LIOK
IpU3Mbl; OOKOBas U MOJIHAS IOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
IIPU3MBI
47 [Tapamtenenurnen, HpﬂMoyF?HBHBIfI 04.03.2026 bubmmoreka [JOK
napaJuIeJIeNUIe] U ero CBOUCTBA https://m.edsoo.ru/8a7be683
[Mupamuna: n-yrosibHas nupamuia, rpaHy U
43 OCHOBaHHE MUPAMHJIBI; OOKOBAs ¥ TIOJTHAS 05.03.2026 bubnmoreka [JOK
IIOBEPXHOCTh MUPAMUBI; IPABUJIbHASL U https://m.edsoo.ru/fblcd0as
yced€HHAs MUpaMHUIa
[IpaBuiIbHBIE MHOTOIPAHHUKHU: ITOHSTHE
49 11.03.2026 bubmorexa [TOK

IMPaBHUJIBHOI'O MHOT'OI'paHHHKA, IIpaBUJIbHAA
Ipru3Ma 1 1paBruJibHAas NUpaMuaa,

https://m.edsoo.ru/074c8865




NpaBUIIbHAS TPEYTOJIbHASI TUpaMUIa U
MIPaBUJIBHBIN TETpasap; KyO

Hpe,[[CTaBJ'ICHI/Ie O IMpaBUJIbHBIX

bu6nmoreka [IOK

50 MHOTOTPaHHUKAX: OKTa’ap, NOAEKadAp U 12.03.2026 hitps-//m.edsoo.rw/a0fddSbE
MKOCA3P.
CuMMeTpusi B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTENLHO TOYKH, IIPSIMOMA, TNIOCKOCTH. Eubs 10K
HOJIMOTEeKA
51 DJIEeMEHThl CAMMETPUH B TUPAMUJIAX, 18.03.2026 hitps://m.cdsoo.rwb9e777d9
napasuiefienune1ax, npaBuiIbHbIX
MHOTOTpaHHUKAX
57 Bf)ltmcneHHe 3JIEMEHTOB MHOTOTPAHHUKOB: 19.03.2026 bubmmoreka [JOK
p€Opa, TuaroHasu, yribl https://m.edsoo.ru/6cdbecef
[Tnomaabk 60KOBOM OBEPXHOCTH H MTOJTHOM
53 HOBerHOSTI/I npsiMOit HpI/ISMLI,U IJI0IIATb 01.04.2026 bubnmnoreka [JOK
OCHOBaHUH, TeopeMa 0 OOKOBOM https://m.edsoo.ru/37d84157
MMOBEPXHOCTHU TIPSIMON TIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MMOBEPXHOCTHU MPaBUIILHOMN HglpaMI/II[bI, 02.04.2026 bubnmnorexa [JOK
TeopeMa O IO OOKOBOM MOBEPXHOCTH https://m.edsoo.ru/5603e30b
YCEUEHHOM MUpaMuU/Ibl
55 KonTponbhas pabota mo teme 08.04.2026 bu6mmoteka [{IOK
"MHororpasHuku" https://m.edsoo.ru/a95f5c04
N bu6nmoreka [IOK
56 [Tonsitre 06 06BEME 09.04.2026 hitps//m.cdsoo.ru/7ad0020b
bubmuoreka [JOK
€ 15.04.202
37 OnEm mpamh et 5.04.2026 https://m.edsoo.ru/235171b3
58 OO0BEM TUPAMHUTBI 16.04.2026 bubmmorexa [IOK

https://m.edsoo.ru/f47dfefd




bubmuoreka [JOK

59 OO0BEM TUPAMHE/TBI 1 22.04.2026 hitps//m.cdsoo.r/79¢10312
. bubnmoreka [JOK
60 OOBEM mpamm b1 ! 23.04.2026 https://m.edsoo.ru/2faadc3f
N bubnmoreka [JOK
ol OOBEM npi3MEI : 29.04.2026 https://m.eds00.ru/79853608
N bubmuoreka [JOK
62 OObEM npH3MEI ! 30.04.2026 https://m.eds00.ru/1€053890
N but6mmoreka [JOK
63 ObEM pu3MEI ! 06.05.2026 https://m.eds00.ru/482d3f51
64 CaMO.(.:TO}ITeJ'IBHa}I pabota o Teme 1 07.05.2026 bubmuotexa [JOK
"OOBEMBI MHOTOTPAHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpeHme, 0600IIEHNE CHCTEMATH3AITUS
65 3HaHui. [locTtpoeHne ceueHui B 1 13.05.2026 bubmorexa [JOK
) P o https://m.edsoo.ru/098bedad
MHOTOTpaHHHUKE
bubmuoreka [JOK
66 Hrorosas koHTponbHas paboTa 1 14.05.2026 hitps://m.cdsoo.ru/f7792bad
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS
3HaHUH. Beruncienne pacCTOsAHMI: MEXIY
67 BYMsI TOUKaMH, OT TOYKHU 10 MPSIMOM, OT 1 20.05.2026 bubmorexa HOK
e ’ 10 TIPAMOH, has https://m.edsoo.ru/b9146be0
TOYKH JI0 TFIOCKOCTH, MEXKTY
CKPEILMBAIOIUMUCS IPIMBIMU
[ToBTOpEeHME, 0000IIEHNE CHCTEeMATH3AIIHS
3HaHUH. Beranucienue yrios: Mexay
68 CKPEIIMBAIOIUMUCS NPSIMBIMHU, MEX, 1 21.05.2026 bubmorexa HOK
P HIU B P ’ o R https://m.eds00.ru/56765e8b
MIPSIMOM U TUTOCKOCTBIO, IBYyTPAaHHBIX YTJIOB,
YTJIOB MEXIY IIIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KUIACC

KoaunvecTBo
Ne /it Jlata usyuenns DJIeKTpOHHbIe U poBbIE
Tema ypoka 4acoB
IInan dakT 00pasoBaTebHbIE pecypehbl
Cdepa u map: 1eHTp, paamyc,

1 MaMeTp; IO b TOBEPXHOCTH 1 02.09.2025 bubnmorexa [IOK
A P> tman p o https://m.edso0.ru/0341bc2b
chepnl
B3aumnoe pacnonoxenue chepsl u

bu6mmorexa [JOK
2 IUIOCKOCTH; KacaTeJIbHasl INIOCKOCTh K 1 09.09.2025
https://m.edsoo.ru/bed12a43
cdepe; maowmaab chepsl
H300paxenue chepsl, mapa Ha

3 pakeHue cdepsl, mapa H | 16.09.2025 bubnuorexa [IOK
miockoct. CedeHus 1apa https://m.edsoo.ru/bc15£7f2
Hunuuapuyeckasi MOBEPXHOCTb,
oOpazyroriue €CKOH

4 pa3yromue MUIHHIPHY )% ) | 73.09.2025 bubnunorexa [IOK
MIOBEPXHOCTHU, OCh LUIIMHIPUYECKON https://m.edso0.ru/6054b8c1
MOBEPXHOCTHU
Hunuaap: ocHoBaHUS 1 OOKOBast

, 00 ;

5 IIOBEPXHOCTB, O Iia3yfou1aﬂvn 0Chb | 30.09.2025 bubnuorexa LIOK
ILIONIA b OOKOBOH U ITOJIHOM https://m.edsoo.ru/188f6216
MOBEPXHOCTHU
N300paxeHne HUIMHAPA HA
IIOCKOCTH. Pa3BépTka nununaapa.

6 Ceuenus nunuHApa (TIOCKOCTHIO 1 07.10.2025 Bubmmorexa [IOK

H . P ’ o https://m.edsoo.ru/016e25eb
napajuieIbHON Win
NEePHEHANKYISIPHON OCH LIUJIUH]IPA)
Konuueckasi moBepXHOCTb
’ bubnunoreka [IOK
7 00pa3yroIme KOHHIEeCKOM 1 14.10.2025 1

IIOBCPXHOCTH, OCb U BEpIIMHA

https://m.edso0.ru/c94ba09b




KOHUYECKOM IMOBEPXHOCTH

KOHYCZ OCHOBAHHUC U BCPIINHA,

MOBEPXHOCTEH, 00bEMaMU 1O T0OHBIX

] . bu6nuorexa LIOK

8 06pa3y10v111a;1 U OCh; INIOIIAab OOKOBOI 21.10.2025 hitps-//m.cdsoo.ru/897dd3b2
Y TIOJTHOW TIOBEPXHOCTHU
VceuéHHBIN KOHYC: 00pa3yIolue U

9 BEICOTA; OCHOBaIi]I/IH u (I"))OKzBaIiIl 28.10.2025 bubmmorexa IIOK

’ o https://m.edsoo.ru/1468bab3
MMOBEPXHOCTh
N300pakeHrne KOHyca Ha MIIOCKOCTH.
Pa3eéprka koHyca. CeueHus KoHyca

10 (TUTOCKOCTHI0, TTapalIeTbHON 11.11.2025 bubmorexa [IOK
- 11ap o https://m.edsoo.ru/0Obde1beg

OCHOBAHMIO, Y IIIOCKOCTEIO,
MIPOXOJISIICH Yepe3 BEPIIHHY)

1 KoMOuHanus Ten BpameHus u 18.11.2025 bu6morexa [JOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cefl0e5
MHoOrorpaHHuK, OIIMCaHHBIN OKOJIO Bu6 1OK

noImoTeKa

12 cdepsr; chepa, BIUCaHHAs B 25.11.2025 hitps-//m.cdsoo.r/0b136158
MHOTOTPaHHHK WM B TEJIO BPAIICHUS

13 HOHUSITI/IG 00 0"61>éMe. OCHOBHBIE 02.12.2025 bubmuoreka [{OK
CBOIicTBa 00BEMOB TEI https://m.edsoo.ru/26a03fb7

" bubmuoreka [JOK

14 O0BéM nUIHHIIpa, KOHYCa 09.12.2025 hitps-//m.cdsoo.ru/5513d87h

15 KonTposbHast pabora 1o remam 16.12.2025 bubnuorexa LIOK
"Tena Bpamienus" u "O0bembl Tea" o https://m.edsoo.ru/4a33a8ab

N bubmuoreka [{OK
1 23.12.202
6 O61Em mapa u niomaz, chepe! 3 025 https://m.edsoo.ru/d189bde2
[Tomo6HbIE Tena B MPOCTPAHCTRBE.
Bbubnuoreka IIOK
17 COOTHOILIEHUS MEXKTY TUIOMIAASIMU 30.12.2025 1

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




TCJI

18 BekTop Ha III0CKOCTH U B 13.01.2026 bubnuoreka [IOK
HPOCTPAHCTBE https://m.edsoo.ru/5caefclb
bu6mmoreka [IOK
19 CrnoxeHue v BBIYMTAHNE BEKTOPOB 20.01.2026 hitps-//m.cdsoo.ru/23f41089
bubmuoreka [{OK
2 27.01.202
0 YMHOXEHHE BEKTOpa Ha YHCIIO 7.01.2026 hitps-//m.edsoo.ru/dee379¢b
PasnosxeHne BeKTOpa 1o TpEM Bu6 110K
noIMoTeKa
21 N .02.202
HEKOMIUIaHapHbIM BekTopaM. IIpaBuiio 03.02.2026 hitps-//m.cdsoo.ru/a28fd74e
napajuienaenuneaa
Pemenue 3amay, cBsI3aHHBIX C Eu6 1OK
. . nbmoTexa
22 IIPUMEHEHUEM IIPaBUII IEUCTBUM C 10.02.2026 hitps://m.ods0o.ru/5a827900
BEKTOpaMHU
” KoopanHaTHO-BEKTOPHBIN METO IIPU 17.02.2026 bubnuorexa [JOK
pEIIEHUH T€OMETPUUECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpsimoyTronbHas cucTeMa KOOpAWHAT B
24 npocTtpaHcTBe. KoopinHaTel BEKTOpa 03.03.2026 bubamorexa [OK
pOCTp . ’ P pa- o https://m.edsoo.ru/48db7058
[Tpocreiimue 3agaun B KOOpAUHATAX
75 VYron mexay Bekropamu. CKalsipHOE 10.03.2026 bubnmorexa [[OK
MPOU3BENEHUE BEKTOPOB https://m.edsoo.ru/725effc4
%6 Brrunciienue yriioB Mexay npssMbIMU U 17.03.2026 bubnunorexa [IOK
TUIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
KonTpoasnast padora no teme BuG 1OK
" nbnmoTexa
27 Bexkrops! n K?Op,[[I/IHaTbI B 07.04.2026 hitps://m.cdsoo.rw/77e226c5
IIPOCTPAHCTBE
[ToBTOpEHME, 0000IICHUE 1
’ bubnunoreka [IOK
28 cucteMatusanus 3HaHuii. OCHOBHEIE 14.04.2026 1

burypsl, pakTel, TEOpEMBbI Kypca

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




MJIAaHUMCTPHUN

[ToBTOpenue, o6o01IEeHNE U

29 cucreMarusanus 3HaHuil. OCHOBHbIE 1 21.04.2026 bubnuoreka [IOK
¢urypsl, hakThl, TCOPEMBI Kypca o https://m.edsoo.ru/078cd184
TUTAHUMETPUH
[ToBTOpEHME, 0000IICHUE 1 Eub 1OK

. nonmoTeka

30 cUCTeEMaTU3als 3HaHu|. 3agadu 1 28.04.2026 hitps://m.cdsoo.rw/749 1 efe0
TJIAHUMETPUH ¥ METOJIbI KX PEIICHHS
[ToBTOpEeHmE, 0600IICHUE 1 Eub 10K

. nonmoTeka

31 cUCTeMaTu3alys 3HaHui. 3agaqyu 1 05.05.2026 hitps://m.cdsoo.ruw/4dfidad7

TJIAHUMETPUHU ¥ METOJIbI KX PEIICHHS
bubmnoreka LIOK

32 HNTorosasi KOHTpoOJIbHAs1 padoTa 1 12.05.2026 hitps://m.cdsoo.rw/ec24dfc?
[ToBTOpEeHME, 0000IICHUE 1

1 cuctemaTusanus 3HaHuii. OCHOBHbBIE 1 19.05.2026 bu6mmoreka [IOK
burypsl, pakTbl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH

34 [ToBTOpenme, 0600IICHNE 1 | 26.05.2026 Bbu6mmorexa [JOK

cUCTeMaTHu3alus 3HaHUI

https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB ITO
[NPOTPAMME

34







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbI

10 KJTACC

Kon

NpoBepsieMor
0 pe3yJabTaTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHUS] OCHOBHOI
00pa3oBaTeILHOI MPOrpamMMbl CpeiHero 001ero 00pazoBaHus

7 I'eomeTpus
7.1 OnepupoBaTh NOHATUSIMU: TOUYKA, MpsiMas, INIOCKOCTh
75 [TpyMeHSTh aKCHOMBI CTEPEOMETPHUH U CJIEICTBUS U3 HUX MPU PEIICHUU
. FeOMETPUUECKUX 3a7a4
73 OnepupoBaTh NOHATHUSAMHU: MAPAJUIETBHOCT, W MEPHEHIUKYISIPHOCTD
' MPSIMBIX U TJIOCKOCTEH
74 KnaccuduimpoBaTh B3aUMHOE PACIIONIOKEHHE MPSIMbBIX U IUIOCKOCTEH B
. IIPOCTPAHCTBE
OrnepupoBaTh NOHATUSMU: JIBYTPAHHBIA YTOJ, TPAHU JBYIPAHHOTO YIJIA,
7.5 pedpo IBYrpaHHOTO YIJIa, IMHEWHBIN YTroJl ABYTPAHHOTO YIJIa, TpajyCHas
Mepa JABYTrpaHHOTO yria
76 OnepupoBaTh MOHSATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKJIbINA
' MHOTOTPaHHHUK, 3JIEMEHTHl MHOTOIPaHHUKA, TPABUIIbHBIN MHOTOIpaHHUK
e Pacrio3HaBaTh OCHOBHBIE BUIbl MHOTOTPAaHHUKOB (THpaMuia, MpU3Ma,
. MPSIMOYTOJIBHBIN MapaieNenure]], Ky0)
KnaccuduimpoBath  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHUS s
. KJaccupuKauuu  (BBIOYKJIbIE W HEBBINTYKJIblE  MHOTOIPAaHHUKH,
. MpaBUJIbHbIE MHOTOIPAHHHMKHM, TMPSIMbIE W  HAKJIOHHBIE TPU3MBI,
napasuiesenune ibl)
- OnepupoBaTh TTOHSATHSMH: ceKymias IJIOCKOCTb, ceueHue
. MHOTOI'PAHHUKOB
710 OOBSICHATh  TPHUHLHUIBI  MOCTPOCHHUS  CEYEHUUW  MHOTOTPAHHUKOB,
' UCIIOJIB3YSI METOJ] CIIEI0B
711 Ctpouth ce4YeHUsT MHOTOTPAHHUKOB METOJIOM CJIEAOB, BBIMIOJIHATH

(BBIHOCHBIE) TJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX pUryp:




BUJ] CBEPXY, COOKY, CHU3Y

7.12

Pemate 3amaun Ha HaXOXKJACHHE TEOMETPUUECKUX BEIMYUH TIO 00pas3iam
WIM alrOpUTMaM, MPUMEHSS W3BECTHHIE AHAIUTUYECKHE METOIbI MPHU
pPEIICHUH CTaHJAPTHBIX MAaTeMAaTHMYEeCKUX 3aJad Ha BBIYHCIICHHE
pPacCcTOSHUN MEXIy IBYMS TOYKaMH, OT TOUKH JI0 MPSAMOM, OT TOYKHU O

IJIOCKOCTHU, MCKAY CKPCIIUBAOIIUMUCA ITPAMBIMU

7.13

Pemate 3ala4 Ha HAXOKACHUC I'COMCTPHUICCKUX BCIWYHH 10 06pa3uaM
HIIKW aJilrOpuTMaM, MNPUMCHAA H3BCCTHBIC AHAIMTHYCCKUEC MCTOABI IIPU
pCICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJda4d Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIMBAKOIIMMUCA IMPAMBIMH, MCKIY prIMOI\/II H ITINIOCKOCTBIO,

MCIKAY IIOCKOCTAMU, ABYI'PDAHHBIX YIJIOB

7.14

Boraucnare 00bEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOTPaHHHKOB
(mpu3Ma, nupamuia) ¢ IpUMEHEHUEM (OpPMYJI, BBIYUCIISATH COOTHOIIEHUS
MEXTY IUIOIIASIMU HOBEPXHOCTEH, o0bEMaMu HOJJOOHBIX

MHOTI'OI'paHHHUKOB

7.15

OnepupoBaTh MOHATHSAMHU: CUMMETPHSI B NPOCTPAHCTBE, LEHTP, OCh U

IMIOCKOCTb CHUMMCTpPUHU, HCHTP, OCh U IINIOCKOCTb CUMMCETPHU (I)I/Il"ypbl

7.16

W3Bnekatb, mpeoOpazoBbIBaTh W HHTEPIPETHPOBATH HH(OPMALUIO O
NPOCTPAHCTBEHHBIX T€OMETPHUECKUX (UTYypax, NpPEACTABICHHYIO Ha

yepTrexax U pUcyHKax

7.17

HpI/IMeHHTB TCOMCTPUUCCKUC (baKTLI A pCIICHUSA CTCPCOMCTPUUCCKUX
3ala4, MnOpeanojararomux HCECKOJIBKO IIaroB pCmiCHUsA, €CJIU YCIOBUA

MIPUMEHEHUs 33J]aHbl B IBHON (opme

7.18

[IpuMeHaTh MpoCTEeHIIME MNPOrpaMMHBIE CpPEIACTBA U AJIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTCMBI ITPU PCHICHUN CTCPCOMCTPUICCKUX 3a1a4

7.19

IIpuBoAUTE MpUMEpPBl MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U

KM3HH, PACIIO3HABATH ITPOABJICHUEC 3aKOHOB 'COMETPHUHN B UCKYCCTBEC

7.20

[TprMeHsATH oJTyuyeHHbIE 3HAHUS Ha NPAKTUKE: aHAJIM3UPOBATh peallbHbIe
CUTyallud M MPHUMEHATh HU3YyYEHHBbIE IOHATHS B IIPOLECCE IOMCKA
peneHus MaTEMaTHYECKH c(hopMyJIMPOBAHHON po0JieMbl,
MOJIEJIMPOBaTh PEAJIbHBIE CUTyallMM Ha SI3bIKE N€OMETPHUH, UCCIIEN0BaTh
IIOCTPOEHHBIE MOJENH C HCIOJIb30BAHUEM T'€OMETPUUYECKUX TMOHATHI U
TEopeM, arnmnapara ajareopsl, pelaTh MPaKTUYECKHe 3a7auH, CBI3aHHbIE C

HaXO0KACHUEM I'€COMCTPHUICCKUX BCIIMYUH




11 KITACC

Koz IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepPsieMoOro .
o0pa3oBaTeIbHON NMPOrPaMMBbI CpeiHero o0ero 00pasoBanus
pe3yJbTarta
6 I'eomeTtpus
OnepupoBarh MOHATUSAMU: HUIUHAPUYECKAs! IOBEPXHOCTh, 00pa3yIolne
61 WIMHIPUYECKON TMOBEPXHOCTH, LMIUHAP, KOHMYECKas IOBEPXHOCTb,
' oOpa3ymomue KOHMYECKOH  MOBEPXHOCTH, KOHYC, cdepuyeckas
TTOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamenus (IUIUHIP, KOHYC, cdepa u map)
6.3 OOBACHATDH CITOCOOBI TIOJYYCHHS TEJI BpaIlCHUS
6.4 KnaccuduimpoBaTs B3auMHOE pacioioKeHue cepbl U MI0CKOCTH
OnepupoBaTh MOHATHUSAMHU: IIAPOBOW CETMEHT, OCHOBAaHUE CErMEHTa,
6.5 BBICOTA CETMEHTA, IIAPOBOW CJIOM, OCHOBAHHME IIAPOBOrO CJOS, BHICOTA
HIAPOBOTO CJI0A, IIIAPOBOU CEKTOP
6.6 Boruncnsate 00bEMBI M MUIOIMIAAM TOBEPXHOCTEH TeNn BpalleHHUS,
' TEOMETPHUYECKUX TEJl C MPUMEHEHHEM (popmyT
OnepupoBarh TOHATHSIMH: MHOTOTPAHHHK, BIMCaHHBIA B chepy u
6.7 OINMCaHHBIN 0KOJIO cepsl, chepa, BIMCaHHAS B MHOTOI'PAaHHUK UITU TEJIO
BpalleHus
63 BbluucasTe COOTHOIICHHMS MEXIy IUIOHIAJASIMU TMOBEPXHOCTEH W
' 00BbEMamMu MOJOOHBIX Tel
6.9 N3o00paxarh nzydaemble QUIypbl OT PYKH U C MPUMEHEHHEM IMPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BrpinonHsaTe (BBIHOCHBIE) IUIOCKUE YEPTEKH U3 PHUCYHKOB MPOCTHIX
6.10 00BEMHBIX (GUTYp: BHA CBEPXY, COOKY, CHHM3Yy; CTPOUTh CEUEHHUS Tl
BpalleHus
W3Bnekath, WHTEPOPETUPOBATH W NPEeOOpPa3OBHIBATH WH(GOPMAILUIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpPeICTaBICHHYI Ha
YepTekax U PUCYHKaX
[IpumensTh TeOMeTpUUecKrue (PaKThl AL PEHICHUS] CTEPEOMETPUIECKUX
6.12 3a/1a4, MPEANOoaralolMXx HECKOJbKO IIAroB PEIICHUS, €CJIH YCIOBUS
PUMEHEHUS 33J]aHbl B IBHOU opme
6.13 OnepupoBaTh NOHIATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonasaTh HeﬁCTBHH CJIOKCHHA BCKTOPOB, BBIYUTAHHA BCKTOPOB M
YMHOKCHHA BCKTOpa Ha 4YMCIIO, O6T>SICH$ITB, KaKMMH CBONCTBaMH OHHU

o0JIazaroT

6.15

HpI/IMCHSITB IMMPpaBUJIO IMapaJuICICIIUIICaa IMpru CI0KCHUN BEKTOPOB

6.16

OnepupoBaTh MOHATUSMHU: JEKapTOBbl KOOPAWHATHI B IMPOCTPAHCTBE,
BEKTOP, MOJYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yroJl MEXIy BEKTOpaMH, CKaJspHOE [MPOU3BEICHHUE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIUIAHAPHBIC BEKTOPLI

6.17

Haxoauth cymmy BEKTOPOB M MPOU3BEICHUE BEKTOPA HA YMCIIO, YroJ
MEXJly BEKTOpaMH, CKaJIipHOE MPOU3BECHHUE, PACKIaIbIBaTh BEKTOP 110

ABYM HCKOJUIMHCAPHBIM BECKTOPaAM

6.18

3aJIaBaTI) IIJIOCKOCTH YPAaBHCHHUEM B HeKapTOBOfI CUCTEME KOOpAHAT

6.19

Pemarn HpOCTCfII.HPIC TCOMECTPUYCCKUC 3aJauhd Ha MPUMCHCHUC

BCKTOPHO-KOOPAWHATHOTO METOJa

6.20

Pemrate 3aJa4u Ha A0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOIIICHUH H
HaX0XXACHUEC I'COMCTPUICCKHUX BCIIMYUH I10 o6pa3uaM HWIIK aJITOpUTMam,
IIPUMCHSAA HU3BCCTHBIC MCTOJBI npu pelICHUN CTaHJApPTHBIX

MAaTEMAaTUYCCKUX 3aaa4

6.21

[TpumeHaTy mpocTeine MporpaMMHbBIE CpEACTBA U 3JIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTCMEI ITPU PCHICHUH CTCPCOMETPUUCCKHUX 3aJaYd

6.22

HpI/IBOI[I/ITB MMPUMCPLI MAaTCMATHUUCCKUX SaKOHOMepHOCTeﬁ B IIpUPOAC U

JKU3HH, PAaCIIO3HABATh IMTPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[IpumeHsaTh NONy4YEHHBIE 3HAHHUA Ha IIPaKTUKE: AaHAJIU3UPOBATH
peaNbHblE CUTyallUM W TNPUMEHSATh HM3y4YeHHbIE TOHATHSA B THpoIecce
MOMCKA pELIeHUs MaTeMaTH4ecKu C(HOPMYITUPOBAHHON MpoOIEMBI,
MOJIEJIMPOBAaTh PEAJIbHBIE CUTYallud Ha S3bIKE T'€OMETPUHU, UCCIIEI0BATh
IIOCTPOEHHBIE MOJEIN C HCIOJIb30BAHUEM I€OMETPUYECKHUX IOHATUN U
TEopeM, armnapaTa anreOpbl, pemaTh NPaKTUIECKUe 3a/1a41, CBSI3aHHBIC C

HaXO0XXACHUEM I'€COMCTPUICCKUX BCJIIMYUH




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

I'eomerpus

7.1

OcHOBHbBIE TOHATUS CTepeoMeTpuu. Touka, HpsiMas, IIOCKOCTb, IPOCTPAHCTBO.
[lonatne 00  aKCHMOMAaTHYECKOM  IOCTPOCHHUH  CTEPEOMETPHU:  AKCHOMBI

CTEPCOMETPHHU U CICACTBUA U3 HUX

7.2

B3aumHoe pacrnonokeHHE ~TOpSIMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
napajuiebHble W CKpeluBawomuecs mpsmble. llapamnenbHOCTh NOpSIMBIX U
IUIOCKOCTEl B NPOCTPAHCTBE: MapajjielibHble MpsiMble B  MPOCTPAHCTBE,
NapajieIbHOCTh TPEX MPSMBIX, MAPATUIETBHOCTh MPSMON M IUIOCKOCTHU. YTJBI C
COHANPABJICHHBIMA CTOPOHAMH, YTOJd MEXKIy NpPSIMBIMH B TPOCTPAHCTBE.
[TapaniensHOCTh MIOCKOCTEH: MapauieNbHbIe MIOCKOCTH, CBOWCTBA MapalieNbHbIX
miockocteit. [Ipocreiimme mpocTpaHCTBEHHBIE (UTYPHI HA TUIOCKOCTH: TETPadp,

KyO, mapaJujiesienumne/1, NoCTPOSHNUEe CeUeHU

7.3

[lepneHIUKyISIpHOCTh NPSMOM M IUIOCKOCTH: TEPHNEHAMKYJSPHBIE IPSIMbIE B
IIPOCTPAHCTBE, NPSIMbIE NTAPAJIJIEIIbHBIC U IEPIICHIUKYIISPHBIC K INIOCKOCTH, IIPU3HAK
MEPIEHANKYISAPHOCTH MPAMOU U TNIOCKOCTH, TEOpEMa O MPSIMOK MEPIIEHIUKYISPHOI
IJIOCKOCTH. YTJIbl B IIPOCTPAHCTBE: YIOJ MEXKIAY MPSIMOM M IUIOCKOCTBIO,
JBYI'PAHHBIM YTrOJI, JIMHEMHBIM yroa JABYrpaHHoro ymia. Ilepnenauxkymsp u
HAKJIOHHBIE: PACCTOSIHME OT TOYKM A0 IUIOCKOCTH, PAacCTOSHUE OT MNpSIMOH 10
TUIOCKOCTH, MPOEKIUs (PUTYpBl Ha TUIOCKOCTh. [lepmeHauKyIsIpHOCTh TUIOCKOCTEMH:
IpU3HAK  [EPHNEHAMKYISPHOCTHM  ABYX  Iulockocteil. Teopema o Tpéx

NEepIEHIUKYIISIpaxX

7.4

[lonsiThe MHOTOrpaHHHMKA, OCHOBHBIC 3JIEMEHTHI MHOTOTPAHHUKA, BBIMYKJIbIE U
HEBBIMYKJIbIe MHOTOIpAaHHUKH, pa3BEPTKa MHoOrorpaHHuka. llpusma: n-yromnbHas
npu3Ma, TPaHH W OCHOBAHMSI MPHU3MBI, MpsMas U HAKIOHHAS MPU3MBI, OOKOBas U
TOJTHAsI TOBEPXHOCTH Mpu3Mbl. [lapamienenurnen, mpsMOyTOIbHBIA MapaiIesIeITUITe T
u ero cBoiicTBa. [lupamuna: n-yromnbHas nupamuaa, TpaHd ¥ OCHOBAHUE MTHUPAMHU/IBI,

OOKOBast M IOJIHAs IMOBCPXHOCTh MHUPAMUIbI, MMPaBHUJIbHASA U yce‘IéHHaSI nupamMmuia.




OnemeHTbl NOpu3Mbl M nupamuabl. [lpaBuibHBIE MHOTOTPAHHUKH: TIOHSTHE
NIPAaBUJIBHOTO MHOIOIPAaHHUKA, IpaBUIIbHAs I[pU3Ma W IpaBUIbHAs MHUPAMUIA,
IIpaBWIbHAs TPEYroJibHas NMUpaMuAa U MpaBWIbHBIN TeTpasap, KyO. Ilpencrasnenue
O NPAaBWIBHBIX MHOTOTPAaHHHKAX: OKTAdJp, NOAEKa’aAp M uKocadapyrue CeueHus

MPU3MBbI U TUPAMUIBI

7.5

CuMMeTrpust B IIPOCTPAHCTBE: CUMMETPUS OTHOCUTEJIBHO TOYKH, HPSIMOH,
IUIOCKOCTH. DJIEMEHTBI CUMMETPUH B MMUPAMMIAX, APAJUICICIIUIIEIaX, TPABUIBHBIX

MHOT'OrpaHHHUKax

7.6

Bbruncienue 31eMEHTOB MHOTOTPaHHUKOB: péOpa, auaroHanu, yrisl. I[lmomans
OOKOBOIl MOBEPXHOCTH U TIOJHOM MOBEPXHOCTU TMPSMOM MPU3MBI, IUIOMIA]Ib
OCHOBaHHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMOil pu3Msbl. Ilnomans 60xoBoi
IIOBEPXHOCTH WU IIOBEPXHOCTU IIPAaBUJIIBHOM NHMPAMMIBI, TEOpeEMa O IUIOIAIH

yceuénHoii nupamuel. [Tonstie 06 06béMe. OOBEM MHpPaMUIbI, TPU3MBI

7.7

HO,Z[O6HBI€ TCJIa B IIPOCTPAHCTBC. CooTHo1IeHUA MCXKAY IuIomaasamMunu HOBerHOCTeﬁ,

00BEMaMHU TTOTOOHBIX TEN

11 KIIACC

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

6

I'eomerpus

6.1

Hunuuapudeckas HOBEPXHOCTh, 00pa3yrolue MUIMHIPUYECKON TTOBEPXHOCTH, OCh
WINHApUYECKO moBepxHOocTH. LlummHap: ocHoBaHust U OOKOBas MOBEPXHOCTb,

o0pa3yrolas 1 och, TUIOMIAlb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

Konunyeckast moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U BEPILIMHA
KOHWYECKOW ToBepXHOCTH. KOHyC: OCHOBaHME W BepIIMHA, 0Opa3yromias M OcCh,
IIOMIa (b OOKOBOM W TOJMHOW TOBEPXHOCTH. YCEUYEHHBIH KOHYC: 0Opasyrouue u

BbICOTA, OCHOBAHUA U OoKkoBas IOBCPXHOCTDH

6.3

Cdepa u map: ueHrtp, paauyc, AMaMeTp, IUIOIIa b MOBEPXHOCTH cepbl. B3anmHuoe

PpacCIoJIOKECHHUC C(I)epbl N IJIOCKOCTH, KacaTClibHas IIJIOCKOCTb K C(bepe, miomanab

cdepbl

6.4

I/I3o6pa>KeHHe TCJI BpallICHUSA Ha IJIOCKOCTHU. PaSBépTKa NWJIMHAPAa U KOHYCa

6.5

KomOuHanmu Tten BpamieHWss U MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OIMCAHHBIHA

0KO0JI0 cepsl, cepa, BIUCaHHAS B MHOIOI'PaHHUK, WIIN TEJIO BPALLICHUS

6.6

[Tonsitue 06 oO0bEMe. OcHOBHBIE CBOMCcTBa 00BEMOB Ten. Teopema 00 00BEME

IPSMOYTOJIBHOTO MapajuieNenunena u ciaeacTsust u3 He€. O0bEM IMIMHIpPA, KOHYCA.




O6béM mapa U miIomaab chepol

[TomoOupie Tema B mpoctpaHcTBe. COOTHONICHUS  MEXKIY — IUIOMIAJSIMU

6.7 MOBEPXHOCTEH, 00bEMaMHK MOJOOHBIX TEI
6.8 Ceuenuss nuinuHApa (MapauiebHO W TMEPHEHIUKYJISIPHO OCH), CEUEHHUs KOHyca
' (mapannenbHOE OCHOBAHUIO U MPOXO/SIIEe Yepe3 BEPILNHY ), CEUCHHUs 1apa
Bekrop Ha mimockoctd M B mpocTpaHcTBe. CII0KEHUE W BBIYMTAHHE BEKTOPOB.
6.9 YMHOXEHHE BEeKTOpa Ha uuciio. PaznoxeHue BekTopa Mo TpEM HEKOMIUIAHAPHBIM
' BekTopaM. [lpaBuno mapamnenenunena. Pemenue 3amay, CBSI3aHHBIX  C
IIPUMEHEHUEM IIPaBUJI IEUCTBUM C BEKTOPaMU
[IpsiMmoyronpHasi cucreMa KoOpAMHAT B mpocTpaHcTBe. KoopaumHaTel BEKTOpA.
6.10 [Ipocrelimve 3amauyn B KOOpAMHATaxX. Yroa Mexay BekTtopamu. CkalspHOE

IMPOU3BCACHUC BCKTOPOB. Brraucnenune YIJIOB MCXKAY HNpAMBIMU W INIOCKOCTAMM.

KOOpI[I/IHaTHO—BeKTOpHHﬁ MCTO/J IIpU PpCIICHUU I'COMECTPHUICCKUX 3a/1a1




IHPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUWSI OCHOBHOI OFPA30OBATEJBHON
ITPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBAHUS K IPEIMETHBIM pPe3yJbTATaM OCBOCHUS
NpOBePSIeMOro OCHOBHOM 00pa30BaTeJbLHOM NPOrPaMMBI CPeIHEro 00111ero
TpeOoBaHus o0pa3oBaHus

Bnagenune meromamu 10Ka3aTenbCTB, aITOPUTMAMHU peEIEHUs 3a/ay;
yMeHue (opMynupoBaTh W ONEPUPOBATh MOHATHSIMH: OIpENEICHUE,
aKcuoma, Teopema, CJEACTBHE, CBOMCTBO, MPHU3HAK, [10KA3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYIIMPOBKH; IPUMEHSTh UX; YMEHHE (POpMyITUPOBAThH
o0paTHO€ U NPOTHUBOIIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIOIB30BaTh METOJ MaTeMaTH4YeCKOW HWHAYKIHUU;
IPOBOAMTH  JIOKA3aTEJIbHBIE pPACCYXAECHHUS TpU pPELIEHUU 3a]ady,
1 OLICHUBATh  JIOTUYECKYIO  MPaBWIBHOCTH  PACCYXKIEHUH; yMEHUE
OIIEpUPOBATh MOHATUSAMHU: MHOXECTBO, IOAMHOXECTBO, ONEPALUU Hal
MHOKECTBaMH; yMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar Ui OIIMCaHMsI pealbHbIX MPOLIECCOB U SIBJICHUI U NPU PELLIEHUN
3aja4, B TOM YHCIE M3 JAPYyruxX Y4eOHbIX NPEIMETOB; YMEHHUE
OTIepUpPOBATh MOHATUSIMU: Tpad, CBI3HBIN rpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W OINUCHIBATh TIpadbl Pa3TUYHBIMU

croco0aMu; MCTIOIB30BaTh rpadbl MPY PEIICHUH 3a71a4

VYMeHHe onepHpoBaTh MOHATHSIMHU: HATypalbHOE YUCIIO, IEJ0e YHCIIO,
CTETIEeHb C IIeJIBIM T0Ka3aTesIeM, KOPeHb HaTypalbHOM CTENeHH, CTENEeHb
C palnMOHAJbHBIM  TIOKa3aTeleM, CTENeHb C  JeHCTBUTEIHLHBIM
nokaszareiaeM, Jorapupm 4MCiIa, CHHYC, KOCHMHYC M  TaHI€HC
IPOU3BOJIFHOTO YHUCJIA, OCTATOK IO MOJYJIO, PAalMOHAIBHOE YHCIIO,
UppalOHAJIbHOE  YHCJIO,  MHOXKECTBA  HATypaJbHBIX,  LEIBIX,
2 palMOHATBHBIX, JCWCTBUTENBHBIX YHUCEN; YMEHHE HCIIOJIb30BaTh
NPU3HAKH JICJIMMOCTH, HAMMEHBIIMHA OOIMH AEIUTEeNh W HauMEHbIICe
o01iee KpaTHOe, aNropuT™ EBKIMIa MpU pelIeHny 3aad; 3HaKOMCTBO C
pa3IMYHBIMH ~ TIO3UIIMOHHBIMH ~ CHUCTEMaMH  CUWCIICHUS;  yMEHHE
BBITIOJIHATh BBIYHMCIICHUE 3HAYCHUI M MpeoOpa3oBaHMs BBIPAKEHHN CO
CTETeHs MU M JorapupmMamu, Mpeodpa3oBaHusi APOOHO-PALMOHATBHBIX

BBIpaH(eHHﬁ; YMEHHUEC OINCPUPOBATH MOHATHAMHU: MOCJICHO0BATCIIBHOCTD,




apudmernyeckas nporpeccus, reoMeTpuyuecKast rporpeccus,
OecKOHEUHO yObIBaloOIlas TeoMEeTpUYecKas IpOrpeccus; yMEHHE
3a/1aBaTh M0OCJIEJOBATEILHOCTH, B TOM YHCJIE C TOMOLIbIO PEKYPPEHTHBIX
dopMyn; yMeHHE ONepupoBaTh MOHATUSAMHU: KOMIUIEKCHOE YMCIIO,
COMNpPSIKEHHBIE KOMIJIEKCHBIE YKCIIA, MOAYJb U apIYMEHT KOMIUIEKCHOTO
yucna, ¢opMa 3anucu  KOMIUIEKCHBIX uuceln  (reoMeTpuyeckas,
TPUrOHOMETpUYecKass U  anreOpandeckas); yMeTb  IPOU3BOJUTH
apu(MeTHYECKUEe eHCTBUS C KOMIUICKCHBIMH YHCIAaMH; HPUBOIUTH
OpUMEpPbl  UCMOJIb30BAaHUS  KOMIUIEKCHBIX  YMCEN;,  ONEepUpOBaTh
HNOHATUAMM: MaTpuuma 2x2 u  3x3, onpenenurenb  MaTpULbl,

FEOMETPUUYECKUNA CMBICIT ONpeIeTUTeNs

YMeHHne onepupoBaTh MOHSATHUSMU: pallOHaJIbHbIC, HWPPALUOHAIBHBIE,
MOKa3aTeNbHbBIE, CTEIEHHBIC, JIOrapu(MUUECKHe, TPUTOHOMETPHUYECKUE
ypaBHEHUsS W HEPABEHCTBA, WX CHCTEMBl; YMEHHE OINEPHUPOBATH
MOHSATUSMHU: TOXJIECTBO, TOKIECTBEHHOE MpeoOpa3oBaHHE, YpaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHHUH M HEPABEHCTB, PAaBHOCHIILHOCTH
YpaBHEHUH, HEPABEHCTB M CHCTEM; YMEHHE pellaTh ypaBHEHUS,
HEpPaBEHCTBA W CHUCTEMbI C TOMOILIBIO PA3JIMYHBIX MPUEMOB; peIIaTh
YpaBHEHHUS, HEPABEHCTBA U CHUCTEMBl C TapaMeTpOM; MPUMEHATH
YpaBHEHHUS, HEPABEHCTBA, UX CHUCTEMBI JJI PEIICHUsS MaTeMaTHYEeCKHX

3a/1a4 U 3aJ1a4 U3 pazIM4HbIX 00JacTel HayKu U peanbHOM KU3HU

YMenue onepupoBaTh NOHATUAMU: (GYHKIUS, YETHOCTh (PYHKIMH,
NEPUOANYHOCTD (YHKIMH, OTPAaHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTH
¢yHKIMH, 3KCTpeMyM (YHKINW, HAHOOJbIee M HAUMEHbBINIEE 3HAUYCHUS
(GYHKIINU HA IPOMEKYTKE, HENPEpbIBHAS (DYHKIINS, ACUMIITOTHI TpaduKa
¢yHKUIMY, TIepBast ¥ BTOpasi MPOU3BOIHAS (YHKIUHU, TEOMETPUIECCKUN U
(GU3MYEeCKU CMBICT TIPOM3BOJHOM, TMEpPBOOOpa3Has, OINPEeACIEHHBIN
WHTETpall; YMEHHE HaXOIUTh ACUMNTOTHI rpaduka (yHKIUU; YMEHUE
BBIYUCIIATH IIPONU3BOJAHEBIC CYMMBI, IMPOU3BCIACHUA, qaCTHOTO u
KOMITO3UIIMK (PYHKIIMI, HaXOAWTh ypaBHEHHE KacaTelbHOW K rpaduky
(GYHKIMU; yMEHHE HAaXOJUTh IMPOW3BOAHBIC 3JIEMEHTAPHBIX (QYHKIHWH;
YMEHHE UCIOJIb30BaTh MPOM3BOJIHYIO JUISI HCCICIOBaHUS (DYHKIHA,
HAXOJIUTh HAaWOOJbIINE M HAUMEHBIIUE 3HAUCHHUS (QYHKUUI; CTPOUTH
rpauKd MHOTOWICHOB C HMCIIOJIb30BAHHEM amiapaTa MaTeMaTHIeCKOTO
aHaM3a; TMPUMEHSATh TMPOUW3BOAHYIO I HAXOXKACHUS HAWIYYIIEro

PCIICHMA B IMNPHUKIAJAHBIX, B TOM YHCJIIC COIHMAIBHO-9KOHOMHYCCKUX H




bu3nYecKuX 3a7avax; HaXOAUTh TUIOMIAJAN U O0BEMBI (PUTY C TTOMOIIBIO
WHTETpalia; MPUBOAUTH MPUMEPbl MAaTEMaTHYECKOTO MOJECIUPOBAHUS C

noMOIIbI0 U epeHITnaNIbHbIX ypaBHEHUN

YMeHne omnepupoBaTh TMOHATHAMHU: Trpaduk QyHKOUH, OOpaTHAas
GyHKUMsA, KOMMO3ULMS (QyHKUMH, JUHEWHas (yHKUMA, KBaJpaTHYHas
byHKLWS, paioHaabHas byHKIHA, CTEIEHHAs GbyHKIMA,
TPUIOHOMETpUYECKHE  (DYyHKIUHM, OOpaTHble TPUTOHOMETPUUYECKHUE
¢yHKUIMHM, TOKa3aTedbHas M JiorapudmMuueckas (QYHKUUH; yMEHHUE
CTpPOUTHh TpapUKU H3YYEHHBIX (PYHKIMH, BBIIOJHATH IpPeoOpa3oBaHuUs
rpadukoB (GYHKIMH, UCIIOIB30BaTh TPaQUKH A U3yUEHHs POLIECCOB U
3aBHCUMOCTEH, TpU pEIIeHUH 3a7ad U3 APYTruxX Y4eOHBIX MPEIMETOB U
3ajlay U3 peajbHOM JKU3HU; BbIpaXaTb (OPMYJIaMU 3aBUCUMOCTU MEXKAY
BEJIMYMHAMH; HCIIOJIb30BaTh CBOMcTBAa M rpaduku (QyHKIMHA A7s
pelleHns ypaBHEHUH, HEPABEHCTB U 33Jau C IapaMeTpaMu; U300paxarhb
Ha KOOPJAMHATHOW IJIOCKOCTH MHOXECTBAa pEIIEHUH YypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 3a/ladydl pPa3HbIX TUIOB (B TOM YHCJE Ha
MPOLEHTHI, JOJH U YacTH, Ha JABIKEHUE, paboTy, CTOUMOCTh TOBapOB U
yCIIyT, HaJIOTH, 33Ja4l U3 00JIACTH yNPABICHUS JIUUYHBIMU U CEMEHHBIMU
¢buHaHCAMM); COCTaBIISATH BBIPAXKEHHS, YPaBHEHMs, HEPABEHCTBA U HX
CUCTEMBI IIO YCJIOBUIO 3a/ladd, HUCCJIEN0BaTh IOJYyUYEHHOE DPEIIEHUE U
OLICHMBATh MPABJONOAOOHOCTh pPE3yJbTaTOB; yYMEHHE MOJAEIUPOBAThH
peaJIbHbIE CUTyallUM Ha SI3bIKE MAaTEMAaTHUKH; COCTAaBIISITh BBIPA)KECHUS,
YpaBHEHHS, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBUIO 3aJayH,
HCCJEN0BATh IOCTPOEHHBIE MOJEINW C UCIOJIb30BAaHUMEM ammnapara

anreOpbl, UHTEPIPETUPOBATH MOTYUYCHHBIH Pe3yIbTaT

YMeHue onepupoBaTh MOHATUSAMU: cpeliHee apu(mMeTndeckoe, MeuaHa,
HauOonbpllee W HaWMEHbIEe 3HAYCHMS, pa3Max, JUCIepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOIO Habopa; yMEHHE U3BJICKaTh,
UHTEPIPETHPOBATh HWH(POPMAIHMIO, TPEICTABICHHYI0 B TaliHmax, Ha
auarpaMmmax, rpadukax, OTpa)xarollyro CBOMCTBa peabHbIX IPOLECCOB U
SIBJICHUI; MIPEJICTABIIATH HHPOPMALIUIO C TIOMOUIBIO TAOIHIl U THArpaMM;
UCCIIEI0BAaTh CTAaTUCTUYECKUE JaHHBIE, B TOM YHCJIE C NPHUMEHEHHEM
rpaduUecKux  METOJOB U  DJIEKTPOHHBIX  CPEACTB; TrpaduyecKu

HCCICA0BAaTh COBMCCTHBIC Ha6J'IIOI[eHI/15I C INOMOMIBIO JuarpamMm




paccernBaHus U JINHEWHOU PETpeccuu

YMeHHe ornepupoBaTh NOHATHUSAMH: CIy4YalHBIA OIBIT M CIIy4alHOE
COOBITHE, BEPOSITHOCTh CIYyYalHOTO COOBITUS; YMEHHE BBIYUCIIATH
BEPOSITHOCTh C HCIOJB30BAHUEM TPaPUUECKUX METOJOB; INPHUMEHSTh
(GopMysBl CIIOKEHHsI U YMHOXKEHHUS BEPOSITHOCTEH, (opMyiTy HOIHOMN
BEPOSATHOCTH, (hopmyny bepHym, komOuHaTOpHBIE (GaKThl U (HOPMYIIBL;
OLICHUBAaTh BEPOSATHOCTH pEaAbHBIX COOBITHUH; YMEHHE OIEpPHPOBATH
NOHATUAMM: ClIy4ailHass BEIWYMHA, pacCIpeleieHUe BEPOATHOCTEH,
MaTeMaTHUYeCKOoe OKUIAaHHWE, TUCHEPCHUs MU CTaHIApTHOE OTKJIOHEHHE
ClydallHOM BEJIMYMHBI, (YHKLUUM paCHpeleNeHHs M  IUIOTHOCTH
PaBHOMEPHOIO, IIOKA3aTCIIBHOTO W HOPMAJIbHOIO  PAaCIpPEIEICHUMN;
YMEHHME MCIOIb30BaTh CBOMCTBA M3YYEHHBIX pPACHpEAcIeHUN s
peleHus 3ajay; 3HAKOMCTBO C TMOHSATHAMHU: 3aKOH OOJBIIUX YHCE,
METOJIbl BBIOOPOYHBIX HCCIEIOBAaHUI; yMEHHE TPUBOJUTH MPUMEpPHI
NPOSIBJICGHUS] 3aKOHA OOJBIIMX YHMCENT B NMPUPOAHBIX U OOIECTBEHHBIX
ABJICHUSX; YMEHHE ONEPUPOBAThH MOHATUSIMU: COUETAHUE, IEPECTAHOBKA,
YHCIO COYETaHWH, YHUCIO INepecTaHOBOK; OmHOM HbloTOHA; ymeHue
NPUMEHITh KOMOMHATOPHBIE (PAKTHI M PacCyKACHHS JUIsl PELICHUS 3a/1a4;
OLICHUBATH BEPOATHOCTH pealIbHBIX COOBITHIA; COCTaBIIATh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETHUPOBATH HOJ'Iy‘-ICHHLIﬁ pe3ybTaT

YMeHue onepupoBaTh MOHATUSAMHU: TOYKa, NpsAMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YyIJa, IUIOCKUH yTOI,
JBYTPaHHBIA Yroj, TPEXTPAHHBIM yToJ, CKpPELIMBAIOLIUECS IMpsMBbIE,
NapajuleJIbHOCTh U NEPIEHIUKYJISIPHOCTh MPSIMBIX M IJIOCKOCTEH, Yroj
MEXIY HPSAMBIMH, YrOJ MEXIy MpSMOH M IUIOCKOCTBIO, YIOJI MEXITY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH O IJIOCKOCTH, PACCTOSHUE MEXAY
HOPSMBIMHU, PACCTOSHUE MEXKIY IUIOCKOCTAMH; YMEHHUE UCIIOJIb30BaTh IPU
pelIeHnH 3a7iad M3y4yeHHble (DaKThl U TEOPEMBl IUIAHUMETPUH; YMEHUE
OLICHMBATh pa3Mepbl OOBEKTOB OKPY’KAIOLIETO MHpa; CTPOUTh
MaTeMaTHYECKUE MOJIEIM C IIOMOIIbI0 TE€OMETPUYECKHUX MOHATUH U

BCJIMYHMH, p€IIaTh CBA3AHHBIC C HUMHW IPAKTUYCCKHUEC 3a]a4n
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YMeHne onepupoBaTh MOHATHIMH: TUIOMAIAL (GUTYPHI, 00BEM (GUTYPHI,
MHOTOTPaHHMK, MPABUJIbHBIA MHOTOTPAaHHMK, CEUYEHHUE MHOTOIDAaHHUKA,
Ky0, mapajuienenumnen, npu3Ma, NUpamuna, (Gurypa M MOBEPXHOCTH
BpALlEHUs, LWIMHAP, KOHYC, Lap, cdepa, IUIOMaab cepsl, MIOMAIb

NOBEPXHOCTH TNHPAMM[bI, TPU3MBL, KOHYyCa, IIMHApa, 00BEM Kyba,




IPSMOYTOJIBHOIO NapaJlIeNIeNUNe d, MUPAMUABI, PU3MbI, LHJIUHIPA,
KOHYCa, I11apa, pa3BEPTKA MOBEPXHOCTH, CEYEHUs1 KOHYyCa W LMUIUHAPA,
NapajuleJbHble OCH WM OCHOBAaHMIO, CEYECHHME Iapa, IUIOCKOCTb,
Kacaromasicss cdepbl, LUIMHAPA, KOHYCa,; YMEHHE CTPOUTh CEeueHHue
MHOTOTpaHHMKA, U300pakaTh MHOTOI'PAaHHHUKH, (PUTYpBI U MMOBEPXHOCTU
BpalCHUs, UX CEUYCHHUS], B TOM YHUCJIE C TIOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHHUE NPUMEHSTh CBOMCTBA T€OMETPUUYECKUX (UTYD, CAMOCTOSTEIEHO
(GbopMyIHpOBaThH OMpPEENICHHs] U3Y9aeMbIX (PUTYp, BBIIBUTaTh THIIOTE3HI
O CBOMCTBax M MpHU3HAKaX reoMeTpHUuecKux (puryp, o0OCHOBBIBATH WU
OmpoBepraTh MX; YMEHHE IMPOBOAUTH Kiaccupukanuio ¢uryp 1o
pa3INyYHBIM TpPU3HAKAM, BBINOJIHATH HEOOXOIUMbIE JIOTOJIHHUTEIbHBIC

MOCTPOEHUS

11

YMeHue omnepupoBaTh MOHITHSIMH: JBIDKEHHE B IPOCTPAHCTBE,
napauIeIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue TMOA00Us, TOA00HBIE (QUIYpBI; YMEHHE
pacno3HaBaTh paBHbIC W MOJOOHBIE (UTYpPHI, B TOM YHCJIEC B MPHUPOJE,
UCKYCCTBE, apXUTEKType; HCIIOJIb30BaTh T'€OMETPUYECKHE OTHOIICHUS
IpHU PEIICHUU 3a]a4; HAXOJUTh T€OMETPUYECKHE BEIUYHHBI (IJIMHA,
yroj, IUIomanas, o0bEM) MpHU pelIeHUH 3a7ad U3 APYruX YydeOHBIX
MPEIMETOB U U3 PEAIbHOM JKU3HU, YMEHHE BBIYHCISATH T€OMETPUUCCKUE
BEJIMYMHBI (JJIMHA, YTOJ, IUIOIIA[h, OO0BEM, ITUIONIATL TIOBEPXHOCTH),
UCTIONIB3Ysl M3y4eHHbIC (OPMYJBI M METOMABI, B TOM YHCJE: IUIOMIA/Ib
MOBEPXHOCTH MUPAMUJIBI, TIPU3MBI, KOHYCa, [IWINHAPA, TUIOMAab chepsr;
00bEM Ky0a, MPSIMOYTOJILHOTO TapajuieNenuIe/ia, MTUPAMHIbI, TTPU3MBI,
MWIMHApPA, KOHYyCa, IIapa; YMEHUE HaxOAWTh OTHOIIEHHE OOBEMOB

noJ00HBIX puUryp
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YMeHnue onepupoBaTh NOHATUSAMU: MPSMOYTOJIbHAS CHUCTEMAa KOOPIUHAT,
BEKTOP, KOOPIWHATHl TOUKH, KOOPAWHATHl BEKTOpa, CyMMa BEKTODPOB,
NPOM3BEICHUE BEKTOpa Ha YHCIO, PaslIOKEHHE BEKTopa Mo Oas3ucy,
CKaJsipHOE TPOU3BEJICHUE, BEKTOPHOE TMPOU3BEACHHUE, YTOJN MEXIY
BEKTOPAMH;, YMEHHUE UCIIOJIH30BaTh BEKTOPHBIA U KOOPJIMHATHBIN METO]T
JUISL peuIeHHs] TEOMETPUYECKUMX 3ajJad M 3a7ad JpYrux Yy4deOHbIX

MPEAMETOB

13

YMmenue BBIGI/IpaTL HOI[XOI[SIH_[I/Iﬁ MeTod JIA  pCHICHUA  3aldydu,
INOHMMAaHHUE 3HAYUMMOCTH MATEMATUKH B M3YUCHHM IPUPOJHBIX H

06H.I€CTBCHHBIX poneccoB " HBJICHI/Iﬁ; YMCHHC  pacCliO3HABAThH




MPOSIBJICHUE 3aKOHOB MAaTEMATUKH B MCKYCCTBE, YMEHHE IPUBOJUTH
NpUMEPHl  MATEMATUUYECKUX OTKPBITUM POCCHUMCKOM W  MHUPOBOU

MaTE€MaTU4YECKON HayKU




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

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

Kon

1 Uucna v BBIYUCIECHUS

1.1 Harypainbnblie u nensie yucna. [Ipu3Haku AeIMMOCTH HEIbIX YUCEe

- Pammonanbheie  yncna. OOBIKHOBEHHBIE W JAECATHYHBIE JpoOW, TPOLIEHTHI,
' OecKOHEUYHbIE IEPUOANYECKUE APOodH

13 Apudmernueckuii KOpeHb HATypaldbHOU cTerneHu. JlelcTBUsS ¢ apudMeTUUECKUMHU
' KOPHSIMU HAaTypaJIbHOW CTENEHU

14 Crenenb c 11e51bIM MoKazaTeneM. CTeneHb ¢ palMoHalIbHBIM MoKa3aTesneM. CBoiicTBa
' CTENEeHU

s CuHyC, KOCMHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTAaHT'€HC YUCIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTndHble U HATypadbHBIC JTOTapru(OMbI

JleiicTBuTenbHbICE 4YHUCHA. ApUPMETHYECKHE OMNEpalud ¢ JeHCTBUTCILHBIMU
1.7 yrcnamu. [IpubnuxEHHbIE BHIYUCICHUS, [TPaBUJIa OKPYTJICHUS, MPUKUAKA U OLIEHKA
pe3yabpTaTa BbIYMCICHUN

1.8 [IpeoOpazoBanue BEIpaKEHUI

1.9 KommiekcHele uncna
2 YpaBHEHHUsI 1 HEPABEHCTBA

2.1 Lensle n 1poGHO-paliOHaIbHbIE YPAaBHEHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 TpuronomeTpruyeckre ypaBHEHHUs

2.4 [TokazaTenpHBIC U JOTapUDMUYECKHIE YPABHEHUS

2.5 Ienbie 1 1poOHO-palIMOHATILHEIC HEPABEHCTBA

2.6 HppanunoHaiibHbie HEPaBEHCTBA

2.7 [TokazarenpHbIe U TOTaprUPpMUUECKIE HEPABEHCTBA

2.8 TpuronomeTpruyeckue HepaBeHCTBA

2.9 Cucremspl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C TApaMETPaMHU




2.11 Matpuiia cuCTeMbl JIMHEHHBIX ypaBHEHUH. OnpeaenuTesib MaTPULIbL
3 @OyHKIMH U TpaduKH
11 Oynkusa, cnocoOwl 3amanus (QyHkiuu. ['paduk dynkmuu. B3zanmao oOpaTHBIE
' ¢ysakuuu. YétHele u Heu€THBIe QyHKIMU. [lepruoauueckue GyHKIUN
OOnactp ompeneneHuss W MHOXKECTBO 3HaueHMd ¢yHkiuuu. Hymm  QyHkuum.
12 [IpoMexyTku  3HAKOMOCTOAHCTBA. [IpOMEXYyTKH  MOHOTOHHOCTH  (DYHKIUH.
' MaxkcumymMbl ¥ MHHUMYMbI (GyHKkuud. HauOoinblee M HauMeHbIlee 3HAYECHUE
(YHKINU Ha TPOMEKYTKE
33 Crenennas (GyHKOHMS C HATypajdbHBIM W IEJbIM moka3areneM. EE€ cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduK KOPHs 7-0OU CTEHICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 IToka3zarenbHas u norapudmudeckas GyHKIINU, X CBOHCTBA U TpaduKH
16 Touku paspeiBa. AcuMmMnToThl rpadukoB Qynkuumii. CpoiicTBa  (QyHKUUH,
' HENpEepBIBHBIX Ha OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOLI 3aaHUs [TOCIEA0BATEILHOCTEN
3.8 Apudmerrueckas ¥ TeoMeTpuiecKas rnporpeccuu. @opmyiia CI0KHBIX MPOIEHTOB
4 Hauana matemaTuueckoro aHaiansa
4.1 [IpousBoanas ¢yukiuu. [IpousBoiHbIe 371€MEHTAPHBIX (PYHKIIHIA
[IpumeHeHne mNPOU3BOAHON K MCCIEIOBAHUIO (YHKUMI Ha MOHOTOHHOCTb U
4.2 9KCTpeMyMbl. HaxoxaeHne HauOoJbIIero ¥ HAaMMEHBIIETo 3HAa4YeHUs (QyHKIMH Ha
OTpe3Ke
43 [TepBooOpasnas. MaTerpan
5 MHoOkecTBa U JIOTUKA
5.1 MHoecTBO, onepaluy HaJl MHOKecTBaMu. J{narpaMmsel Disiepa — BeHHa
52 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHoCTh
6.3 Komb6unaropuxka
7 I'eomerpus
7.1 ®urypsl Ha MIIOCKOCTH
7.2 [IpsiMbI€e U TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHOTrorpaHHuK"




7.4

Tena 1 MOBEPXHOCTU BpaLCHUSA

7.5

Koopaunats! 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

* Maremaruka: anredpa 1 Hayajaa MaTeMaTHYECKOrO aHAJIN3a, TEOMETPHUS.
I'eomerpus. 10-11 kmacc. Atanacsn JI.C., byry3oB B.®., Kagomues C.b. u ap.

AxnnonepHoe obmectBo «M3aarensctBo «lIpocBerienne»

METOANYECKHUE MATEPHUAJIbBI U151 YAUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukar 143507986500560089701835989304833372774460075092
Bnageney Kyabmudesa HaTansa AnekcaHaposHa

OeicTevTened C03.04.2025 no 03.04.2026
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