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HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma yueOHoro kypca «l'eomerpusi» 06a30BOro ypoBHS HJis
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHoBe DenepaibHOTO
roCcyZIapCTBEHHOTO0 00pa30BaTEIbHOTO CTaHAapTa CPEeIHEro 00IIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHWH, NPEABABIIEMBIX K
MaTeMaTU4eCKOMY OOpa30BaHUIO, WU TPATUIUA POCCUUCKOTO 0O0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00ecriednBaeT OBIAICHUE KIIFOUEBBIMH KOMIICTCHITHSIMU,
COCTaBJISIIOIIIMMHU OCHOBY JIJII CaMOpPa3BUTHA W HEMPEPHIBHOTO 00pa3oBaHMs,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIBHOTO Pa3BUTHS
JUYHOCTU 00yYarOUIUXCsl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETPHMM Ha YPOBHE CpPEIHEro OOIIero
oOpazoBaHuss OOYCJIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METalpeAMETHBIX U
MPEIMETHBIX PE3YyJbTaTOB OOYy4YEHHS TE€OMETPUM B HAIPABICHUH JUYHOCTHOTO
pa3BUTHS OO0ydaromuxcs, (GopMHUpPOBaHUS (YHKIMOHATHLHOM MaTeMaTHU4eCKOn
IPAaMOTHOCTH, U3YUCHHUSI JPYTUX YUEOHBIX AUCHUILIMH. Pa3BuTre y oOydarommxcs
MPaBUJIbHBIX TIPEACTABICHUM O CYIIHOCTH U MPOUCXOXKJICHUH T€OMETPUUECKUX
a0OCTpakiMii, COOTHOILIEHUH PEaJbHOIO0 W WJICATIbHOTO, XapaKTepe OTPaKCHUs
MAaTEMATUYECKOM HAyKOW SBJIEHUA M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUM B CUCTEME HAYK M POJIM MAaTE€MaTUYE€CKOr0 MOJICIUPOBAHUS B HAYYHOM
MO3HAHWM U B MIPAKTHKE CIIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUSI
y4almxcsi, a TaK)Ke KauyeCTB MBIIUICHUSI, HEOOXOJMMBIX IS ajanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OMHMM K3 0a30BBIX MPEJIMETOB HA YPOBHE CPEIHETO
oOiiero oOpa3oBaHuUs, Tak Kak OOECIeYMBACT BO3MOXKHOCTh H3YUYCHHS Kak
JUCHUIUIMH €CTECTBEHHO-HAYYHOUM HAIIPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe wbInieHUE, GOpPMHUPYEMOE TPHU HM3YUYCHUH OO0YUYaIOIIUMHUCS
MOHATUHHBIX OCHOB T€OMETPHUH U MOCTPOCHUH LIETOYKHU JIOTUYECKUX YTBEPKICHUMN
B XOJIe¢ pEIICHUS TCOMETPUYECKUX 3ajJilady, YMEHUE BBIJBUTaThb U OIPOBEPraTh
TUIOTE3bl HEMOCPEJCTBEHHO HCIOJIB3YIOTCS MPHU PEIICHUU 3a/1ad €CTECTBEHHO-
HAyYHOTO IIMKJIA, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCcEeX 00JIacTsSIX JeATEeNbHOCTU 4esnoBeka. OpueHTalusi 4eloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAUMOE YCIOBHE €ro COIMaIbHOTO ObITHS, Gdopma
OTPAXKEHUSI OKPY>KAIOLIEr0 MHUpPA, YCIOBHE YCHEIIHOTO IMO3HAHUS U aKTUBHOIO
npeoOpazoBanus  JeMcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEAMHSET pa3Hble BHJABl y4YEOHOM U TPYAOBOM JIEATEIHHOCTH,



SBJIIETCSI OJHUM W3 TPO(ECCHOHAIBLHO BAXKHBIX KAaueCTB, MOITOMY aKTyajbHa
3a7aya (GOPMHUPOBAHUS y OOYYAIOIIMXCS IMPOCTPAHCTBEHHOTO MBIIIICHUS Kak
Pa3HOBUJHOCTH OOpPAa3HOTO MBIIIJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH IO MHOTUM HAPABICHUSM.
Ilens ocBoeHuss mporpammbl ydebHOro kypca «l'eomerpus» Ha 6a3oBOM
ypoBHE o0OyueHuss — o0O0Ieo0pa3oBaTeibHOe M OOIIEKYJbTYPHOE pPa3BUTHE
oOydarommuxcs  4epe3  oOecrieueHHe  BO3MOXHOCTH  MPUOOpPETEHUs U
WCMOJIb30BaHUS CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W JEUCTBUI,
cnenuUIHBIX T€OMETPUH, BO3MOXKHOCTH YCIEITHOTO MPOIOJDKEHNs 00pa30BaHUs
10 CTIEIUATILHOCTSM, HE CBSA3aHHBIM C ITPUKJIAIHBIM UCTIOJb30BAHUEM T'€OMETPUH.
[Iporpamma mo reomeTpuu Ha 0a30BOM YpOBHE IIpeAHA3HA4YeHa s
00yyYaroImmXxcsl CPeIHEH IIKOIbI, HE UCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYIHEHUIN
Ha YpOBHE OCHOBHOI'O 00Iero oopa3zoBanus. TakuM oOpa3om, oOydaromuecs Ha
0a30BOM ypPOBHE JIOJKHBI OCBOMUTH OOIIME MaTeMaTHYeCKUE YMEHHs, CBS3aHHBIC
co crnenuduKkod TEOMETPUHM U HEOOXOIUMBbIE Uil KU3HH B COBPEMEHHOM
oOmectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXHOCTh M3YyYHTh T'€OMETPHUIO OoJiee
rIIyOOKO, €Clii B JaJdbHEHIIEeM BO3HHKHET HEOOXOIMMOCTh B TE€OMETPHUYECKUX
3HaHUAX B MPO(HECCUOHATBHOM NESITEIHBHOCTH.
JlocTKeHHEe 1eJId  OCBOCHMS TIPOrpaMMbl OOECIIEYMBACTCS pEIICHUEM
COOTBETCTBYIOIIMX 3anad. [lpuopuTeTHbIMM 3aJayaMud  OCBOCHMS  Kypca
«I"eomeTpum» Ha 6a30BOM ypoBHE B 10—11 kaccax sSBISIFOTCS:
e (opmupoBaHHe TpEACTaBICHUS O TEOMETPUM KaK YacTU MHUPOBOU
KYJbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYXKAIOIIUM MUPOM;

e (opmupoBaHHE MPEJCTABICHUS O MHOTOTPAHHUKAX M TEJaX BpPAIICHUS
KaK O BOKHEHIIIMX MaTEMAaTHUYECKUX MOJEIAX, MO3BOJISIONINX ONMUCHIBAThH
Y U3y4aTh pa3HbIe SIBJICHUS OKPY>KAIOIIETO MUPA;

e (QopMmupoBaHuEe yMeHHUs paclo3HaBaTh Ha YepTEk,ax, MOJCIIX U B

peaJbHOM MUPE MHOTOTPAHHHUKHU U TeJla BpaIllCHHUSI;
® OBJIaJICHHE METOJaMU PEIICHUS 3a]ad Ha MOCTPOCHUS Ha M300paKEHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHHEe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATHSIMH O
MHOT'OTPaHHHMKAX U TeJlaX BPAIlIEHUS] U UX OCHOBHBIMU CBOMCTBaMU;

® OBJIQJICHHE  aNTOPUTMAMU  PEIICHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMHupoBaHWEe yMEHHUS  MPOBOJAUTH  HECJIOXKHBIE  JIOKAa3aTEIbHbBIC
pacCcyXIeHUsS B XOJI€ PEIIeHUS CTePEeOMETPUUYECKHX 3a7ad MU 3aaad C
MPAKTUYECKUM COJIEPKAHUEM;

® pa3BUTHE MHTEJJIEKTYaJIbHbBIX U TBOPYECKUX CrocoOHoCTEM
oOyyarommxcsi, TO3HABAaTEIbHOW  aKTUBHOCTH, HCCIIEIOBATEIILCKUX
YMEHUM, KpUTUIYHOCTH MBIIILICHHUS;



e (dopmupoBanue GyHKIIMOHATHHON IPaMOTHOCTH, peleBaHTHOU
FEOMETPUM: YMEHHME PpACcHO3HAaBaTh MPOSIBICHUS T'€OMETPUYECKUX
MOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEalbHBIX KU3HEHHBIX
CUTYyallMsIX M TIPU U3YUYEHUU JIPYTUX y4EeOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTEH, (OpPMYJIMpPOBATh HMX Ha S3BIKE
T€OMETPUH U CO3/aBaTh T€OMETPUUECKHE MOJICNIU, MPUMEHSATh OCBOCHHBIN
F€OMETPUYECKUM amnmapaT sl pEeUIeHUus MNPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATh U OLICHUBATH [MOJTYyUYECHHBIE PE3YJIbTATHI.

OTauyuTeIbHON OCOOCHHOCTBIO MPOTpPaMMBbl SIBJISICTCS BKJIFOUEHHE B KYpC
CTEpEOMETPUM B Haualle €ro u3y4yeHusl 3a7ad, pellaeMbIX Ha YpPOBHE
WHTYUTHUBHOTO MTO3HAHUS, W ONIPEACIEHHBIM 00pa30M OpraHM30BaHHAsS padoTa Hal
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U TMPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIMPYET MPOTEKaHHE WHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K
JNaJbHENIIEMY U3YUYEHHUIO TTPEIMETA.

[Ipeamoutenue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOYYEHHS, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IIPEAMETHO-
MPaKTUYECKON AesATEeIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEICTABICHUN Y
y4almxcsi B Kypce CTEPEOMETPUM MPOBOJAUTCA 3a CUET pEIIeHUs 3ajad Ha
CO37JaHME  TPOCTPAHCTBEHHBIX O0pa3oB W 3aJad Ha  ONEPUPOBAHHE
NpOCTpaHCTBEHHBIMU oOpa3zamu. Co3nanue obOpaza MPOBOAMTCS C OMOPOM Ha
HarJSIAHOCTh, @ ONEepUupoBaHUE oOOpa3oM — B YCIOBUSIX OTBJICUYEHHUS OT
HarJISITHOCTH, MBICJICHHOTO U3MEHEHUSI €70 UCXOHOTO COJICPIKAHUSL.

OcHoBHbIE cozepkarelbHble TMHUU Kypca «['eomerpunm» B 10-11 knaccax:
«MHuororpanHukmn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BeKTopbl 1 KOOPJMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHUM
pacrpenensieTcs He TOJbKO MO COAEPXKaTeNbHBIM JIMHUSIM, HO W MO ToJaM
oOy4eHMs Ha YPOBHE CpEHEro 001ero oopa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pPE3yJbTaTaM
OCBOCHHUs paboueil MporpaMMbl, pacHpeAc€éHHBIM IO ToJlaM OO0ydYeHWUS,
CTPYKTYpPUPOBAHO TakuM 0Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUYECKUMU
MOHSATUSIMU U HAaBBIKAMH OCYIIECTBIISIOCH MOCIEA0BATEIBHO U MOCTYHATEIbHO, C
COOJTI0/IEHUEM TPUHIIUITA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOYAIKCH B
OOIIlyI0 CUCTEMY T€OMETPUUYECKHUX MPEJACTABICHUN OO0YYarONIUXCs, PACIIUPSS U
yriyosisis e€, 00pasys MPOYHbIE MHOKECTBEHHbBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yyenue reometpuu oTBoAuTCs 2 yaca B Henelno B 10 kiacce u 1 yac B
Henemo B 11 kiacce, Bcero 3a ABa roja ooydenus - 102 yueOHbIX yaca.



COILEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TOHATHS ~ CTepeoMeTpur. Touka, mpsMas, IJIOCKOCTb,
npoctpancTBo. IloHsiTHe 00 akcMOMaTHYECKOM IOCTPOCHHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anmHOe pacnosiokeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAKOIIUECS,
IapajuleNIbHble W CKpeluBaronmecs ImnpsMble. [lapamnenbHOCTs NPAMBIX U
IUDIOCKOCTEH B INPOCTPAHCTBE: IAPAIUICIBbHBIE IpsAMbIE B  INPOCTPAHCTBE;
NapaJuIeIbHOCTh TPEX IPSAMBIX; NAPAJUIEIBHOCTh NPSAMOW U IUIOCKOCTH. YTJBI C
COHAIPaBJIECHHBIMA CTOPOHAMH; YIOJ MEXAY MNPSIMBIMH B IPOCTPAHCTBE.
[TapannensHOCTD IIJIOCKOCTEN: NapaJijieibHbIC IIJIOCKOCTH; CBONCTBA
napajiebHbIX TUIockocTel. [lpocrteiimue mnpocTpaHcTBeHHBbIE (DUTYypbl Ha
IUIOCKOCTHU: TE€Tpa’ip, Ky0, napajiesenunes; IoCTPOCHUE CEUCHU.

[leprieHIUKYISIPHOCTh NPSIMOM M TUNIOCKOCTH: NEPNEHAUKYJIIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, NPSIMBIE IMAPAJUIEIBHBIE W IEPINEHIUKYJSAPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIECHAUKYJIIPHON IIIIOCKOCTH. YTJIbl B IIPOCTPAHCTBE: YrOJ MEXAY IPSIMOU U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroj, JHMHEWHBIM yroJa JBYTPAHHOIO  yrIJja.
IleprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHM JO INUIOCKOCTH, PACCTOSTHUE
OT T[psAMOM A0  IJIOCKOCTH,  HOpOeKUus  (QUrypbl  Ha  IJIOCKOCTb.
IlepneHAUKyIAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
IIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIIAPaX.

MHoOrorpaHHuKHU

IToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHUKA, BBINYKJIBIC
Y HEBBIITYKJIbIE MHOTOTPAHHUKU; pa3BEPTKA MHOrOrpaHHuka. [lpusma: n-yronsHas
MpU3Ma; TPaHU U OCHOBAHUS MPHU3MBL; MpsAMas U HAKJIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSAMOYTOJIbHBIN
napajuiesienunel 1 ero coucrsa. [lupamupma: n-yrosibHas nupamuja, TPaHd U
OCHOBaHME MUPAMU/IbI; OOKOBAs M TIOJTHAS TOBEPXHOCTh MUPAMUJIbL; IPABUIIbHAS U
yCeuéHHass nupamMuga. OJIEMEHTBl Npu3Mbl W nUpamuabl. lIpaBuiibHbIE
MHOT'OTPAaHHMKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; NPAaBWIbHAS IPU3Ma U
MpaBWIbHAS [HUPAMUJA; NpPaBWIbHAs TPEYrojbHAsA NUPaAMUAA W MPaBUIbHBIN
terpasap; KkyO. IlpencraBieHne o mpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
nonexa’ap v ukocasap. CeyeHns NpU3Mbl U TUPAMU/IBI.

CuMmMmeTprss B NPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, MPSIMOIA,
IUVIOCKOCTH.  DJEMEHThl CUMMETPUM B NHpPaMHJax, HapaJlielenunenax,
IIPABUIbHBIX MHOIOTPAHHUKAX.



Brrluucienre d1€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, OuaroHainu, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH M TIOJHOW IMOBEPXHOCTH TMPSIMOU TMPU3MBI,
IJIOIIAJb OCHOBAaHMM, TeopeMa O OOKOBOW MOBEPXHOCTH NPSIMOU MPU3MBI.
[Inomaas OOKOBOM TMMOBEPXHOCTH M TOBEPXHOCTU TMPABUWIBHOW MHUPAMUIBI,
TeopemMa O IuIomand yceuéHHor nupaMuibl. [loHsatue o0 o00BEMe. OO0BEM
MMAPAMUJIBL, TPU3MBL.

[TonoOubie Tena B mpocTtpaHcTBE. COOTHOMICHUS MEXIY IUIOMIaAsIMU
MOBEPXHOCTEHN, 00BEMaMU NTOTOOHBIX TEJL.

11 KITACC

TeJia Bpalenus

Hununapuyeckas MIOBEPXHOCT, oOpazyrorniue IUAJTUHIPUIECKON
MMOBEPXHOCTH, OCh UWJIWHIPUYECKON MOBEPXHOCTU. [luamHap: ocHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3yolas W OCh;, IUIOMAJb OOKOBOW W ITOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOU MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOUN moBepxHOCTH. KOoHyC: ocCHOBaHME U BepliliMHA, 00Opasyronias
U OCh; IUIOMAAh OOKOBOW M TIOJHOM TOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3ylollue U BbICOTa; OCHOBaHUS U OOKOBAsi MIOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETP; IUIOMIAIb MOBEPXHOCTU CREPHI.
B3auMHuoe pacronoxenue chepbl U TUIOCKOCTH; KacaTelbHas MIIOCKOCTh K cdepe;
IJI0IIaAb CEepHI.

N300paxkeHne Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KomOunanuu Ten BpalieHuss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMHMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpAIlCHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeiactsus u3z He€. OObEM LMIMHIPA,
konyca. O0BéM mapa u miomass chepsl.

[logo6ueie Tenma B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEll.

Ceuenusi mwiMHApa (MapaUyieIbHO W TEPHEHIUKYJSPHO OCH), CEUYCHUs
KOHyca (mapajuleIbHOE OCHOBAHUIO W MPOXOJSIIEE Yepe3 BEpIIMHY), CEUCHUS
miapa.

BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha mmockoctu U B ipocTpaHcTBe. CI0KEHUE U BHIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uciio. PaziioxkeHne BEKTOpa mo TPEM HEKOMILIAHAPHBIM
BekTopaM. I[IpaBwio mapawienenunena. Pemenue 3agay, CBSI3aHHBIX C
NpUMEHEHUEM TMpaBuil JAeWCTBUIl ¢ Bekropamu. lIpsMoyronbHas cuctema



KoopauHaT B mnpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreiimme 3amaun B
KOOpAMHAaTaX. YTOoJd MeXIy Bekrtopamu. CKajaspHOE MPOU3BEACHUE BEKTOPOB.
Briuncnenue yriioB Mexy NpsMbIMUA M THIOCKOCTSAMHU. KOOpJIHHATHO-BEKTOPHBIN
METOJI IPH PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.



INNIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE pE3yJbTaThl OCBOCHUSI MPOTrpaMMbl Yy4eOHOTro TMpeaMeTa
«MaremaTnka» XapakTepU3yITCS:

I'paknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUKA O0YYAIOIIEeTOoCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€Ha POCCHUHUCKOr0 OOIIEeCTBa, TMPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHHPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoIeAyp TpaxKaaHCKoro ooOmiecTBa (BBIOOPHI, OMPOCHI W Mp.), YMCHHEM
B3aMMOJICCTBOBATh C COLUUAIBHBIMU HMHCTUTYTaMH B COOTBETCTBHUM C HX
(YHKIUSIMHA 1 HA3HAUYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTBIO POCCUHCKOM TpaKAaHCKOW HJICHTUYHOCTH, YBKCHUS
K IIPOLIJIOMY ¥ HACTOSILIEMY POCCUMCKOW MAaTEMATUKHU, IEHHOCTHBIM OTHOIIEHUEM
K JOCTHXXCHUSAM POCCUMCKUX MATEMaTUKOB M POCCUHUCKONM MAaTeMaTU4eCKOU
LIKOJIBI, K HCHOJIb30BAaHUIO 3TUX JNOCTHXEHHU B JPYTMX HayKaX, TEXHOJIOTHSAX,
chepax IKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEHN POCCUHCKOTO HapoJa;
c(OpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, JOTHYECKOTO TIOBEICHWS,
CBSI3aHHOTO C MPAKTUYECCKUM MPUMEHECHUEM JIOCTUKCHUN HAYKU U JICSTEIbHOCTHIO
y4€HOT0; OCO3HAHHMEM JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO Oy AYIIETO.

JcTeTn4ecKoe BOCUTAHKE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAsl 3CTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIECHU, pacCyXICHUN;
BOCIIPMUMYHUBOCTBIO K MATEMAaTUYECKAM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIMTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
HMHTEpecax 370pOoBOro u 6e30macHoro oopasa KU3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHUE, COATAaHCHPOBAHHBIA PEKUM 3aHATUU U

OTHbIXa, peryJsipHas buznueckas aKTUBHOCTb); (du3nUecKoro
COBEPILIECHCTBOBAHMS, npu 3AHATHUAX CHIOPTUBHO-030POBUTENBHON
JESATENBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM ILIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHATLHON  MESITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccur W peamu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIaHBI;



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa30BaHHIO U
caMOOOpa30BaHUI0 HA MPOTSHKCHUH BCEW J>KM3HHM; TOTOBHOCTHIO K AKTUBHOMY
Y4aCTHUIO B PEIICHUH IPAKTUUECKUX 3a]1ady MaTeMaTUYeCKON HalpaBJICHHOCTH.

IKO0J0rHYecKoe BOCIIMTAHHUE:

c(hOpPMHUPOBAHHOCTBIO JKOJOTHYECKON KYJIbTYpPhI, ITOHHMMAaHUEM BIIMSHUS
COITMATTbHO-2KOHOMUYECKUX IPOIIECCOB Ha COCTOSIHUE MPUPOIHON M COLMAIBHOM
Cpelbl, OCO3HAHMEM TJO0AJIBHOTO XapakTepa HSKOJOTHYECKUX MpoOJieMm;
OpUEHTaIlMel Ha MPUMEHEHUE MATEMAaTHYECKUX 3HAHUU Jid pelieHus 3ajad B
00JIacTH  OKpYXKaloIlllel cpenpl, IUIAHUPOBAHUS IIOCTYIIKOB M OIECHKH HX
BO3MOJKHBIX TTOCJICJACTBUMN JJIsl OKPY KAIOIIEH CPeIbl.

IleHHOCTH HAYYHOTO MO3HAHUS: _

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAyKH H  OOIICCTBCHHOM  IPAaKTUKH, ITOHHUMaHUEM
MaTeMaTHYeCKOH HayKdh Kak cdepbl YeIOBEUYECKOW NESITEIHHOCTH, ITAloB ¢
Pa3BUTHUS M 3HAYUMOCTH JJIA Pa3BUTHUS ITUBWIMU3AIMU, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKU U MAaTeMaTUYECKOM KyJIbTypOW KakK CpPEACTBOM IO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYIO W HCCIEAOBATENIBCKYIO AEATEIHHOCTD
WHJIUBHUIYaJIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUE€OHOTO TMpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elicCmeusMuU, YHUBEPCANbHLIMU Pe2YTAMUSHLIMU 0eUCTBUIMU.

1)  Vuueepcanvnvie  noznagamenwvnvie  Oeticmsus,  obecneuusaiom
Gdopmuposarue 06a3068blX KOSHUMUBHBIX NPOYECCO8 o0oOyuarwuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYJCcalowe2o  Mupa,  NpuMeHeHue  JI0SUYECKUX,
uccne0o8amenbCKux onepayull, ymeHui pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aeiicTBUA:

® BBISBIIATH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKN MATEMATHYCCKUX
OOBEKTOB, TOHATHN, OTHOIICHUH MEXAY TMOHATUAMH, (OPMYITHPOBATH
OTpENENICHNs]  TMOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIM  MPU3HAK
KJaccu(uKanuu, OCHOBaHUA i OOOOIICHHS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATh, (HOPMYyIUpPOBaTH U  TNPEOOPa30OBHIBATH  CYKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIWHUYHBIC, YaCTHBIC W OOIIHE;
YCJIOBHBIE;

® BBISBIATH  MAaTEMAaTHUYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M |
npoTtuBopeursi B (akTaxX, MaHHBIX, HAONIONCHHUSIX U YTBEPKICHUSX;



npemyiaraTh ~ KPUTEpPUH  JJIsS  BBIABICHUS  3aKOHOMEPHOCTEH U
MPOTUBOPEUHH;

® JeaTh BBIBOJABI C HUCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHHM, YMO3aKIIFOUEHH 110 aHAJIOTHH;

® [IPOBOJIUTH CaMOCTOSATEILHO JI0Ka3aTeNbCTBA MaTEMaTHYECKUX
YTBEPKJICHUH (MIPSMBIE U OT MPOTHUBHOIO), BEICTPAMBATh apTyMEHTAIIUIO,
MPUBOJUTh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJIEHUS U BBIBOJIBL;

® BBIOMpPATH CMOCOO perieHus ydyeOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUsS, BBHIOMPATh HaWOoOJIee MOAXOMAIMUNA C YIETOM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTelbckne 1eiicTBUS:

® LCIIOJIb30BaTh BOMPOCHI KaK MCCIENI0BATEIbCKUM MHCTPYMEHT MO3HAHUS;
(GopMyIMpOBaTh BOMNPOCHI, (UKCHPYIOLIME MPOTHBOPEUUE, NpPOoOIeEMYy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (opMupoBaTh  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

® [IPOBOJUTH CaMOCTOATENIbHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
MCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTU4ecKOoro
0o0BbEKTa, SBJICHUS, TMPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIy
00BEKTaMH, SABJICHUSIMH, IPOLIECCAMU;

® CaMOCTOSITENBHO (POpMyYIUpPOBATH 00OOIIEHUS U BBIBOJIBI MO PE3yIbTaTaM
MPOBENEHHOTO HAOJIONEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

® [IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOLIECCA, a TAKKE BBIABUTATH
MPEATNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undpopmaunmeii:

® BBIBIATH JePUIMTE MHPOPMAIIUU, JAHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BONIPOC U JJI PELICHUS 3aa4H;

e BpIOMpaTh WHGOPMAIIMIO W3  HCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB U (JOPM MIPEICTABIICHHUS,

® CTPYKTYpUPOBaTh HH(GOPMAIIHIO, TPEJCTABIATh €€ B Pa3IMYHbBIX (PopMmax,
WLTIOCTPUPOBATH TpadUUuecKy;

® OIICHUBATH HaAEKHOCTh uHdopMauu 1o CaMOCTOSITEJIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvhvie KOMMYyHUKaGmueHble Oelicméus, o0becneyusaom

CchOpMUPOBAHHOCIb COYUATLHBIX HABLIKOS 00VUAIOUWUXCAL.

OO0menne:



BOCIIpUHUMATh ©  (OpPMYyIHpPOBaTH CYXKIEHUS B COOTBETCTBUH C
YCIIOBHSIMHU | IIEJISIMH OOIIIEHHUS;, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX M NMHUCHbMEHHBIX TEKCTaX, JIaBaTh IMOSICHEHUS IO
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBATh MOTYUYEHHBIN pe3yIbTaT;

B X0 OOCYXXJICHHS 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOM TeMBI,
POOJIEMBI, perIacMou 3a1a4uu, BEICKA3bIBaTh MJICH, HAIICJIICHHBIE HA ITOUCK
pEIICHMS; COIMOCTaBISATh CBOM CYXIEHHUS C CYXICHUSAMH JIPYTHUX
YYaCTHHKOB JHAJIOra, OOHAPYKUBATh Pa3IMYMe M CXOJCTBO TO3UIUH; B
KOppeKTHOH popme popMyTUpOBaTH pa3HOTIIACHS, CBOU BO3PAKCHUS;
NPEICTaBISATh  PE3yNbTaThl  pEIIeHHs  3a/Jadd,  OKCIIEPUMEHTA,
UCCJIEIOBaHMsI,  TPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmat
BBICTYIIJICHUS C YUETOM 3aJ1a4 MPE3CHTAIIMN K OCOOCHHOCTEH ayIUTOPHH.

CorpyaHuyectBo:

3)

NOHMMAaTh W HUCIOJb30BaTh  MpPEUMYIIECTBA  KOMAHAHOW  H
VHAMBHUIYyaJIbHON paOOThI MPU pPElICHUH Y4eOHbIX 3a/1a4; MPUHUMATh LI
COBMECTHOH JESITENbHOCTH, IUIAaHUPOBATh OPraHMU3AlMI0 COBMECTHOM
paboThI, paclpeAesaTh BUAbI paboT, J0roBapUBaThCs, 00CYKAATh MPOIIECC
U pe3yabTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOIEH;
y4acTBOBAaTh B TPYMIOBBIX (hopMax paboThl (00CykIeHusl, 0OOMEH MHEHHIH,
«MO3TOBbI€ IITYPMbD» W HHBIE); BBIIOJHATH CBOK 4YacTb palbOThl U
KOOPAMHUPOBATh CBOM JIEHCTBUS C JAPYTMMH YJI€HAMH KOMAaHJbI;
OLIEHMBATh KaueCTBO CBOETO BKJAaJa B OOLIMH MPOAYKT MO KPUTEPHSIM,
c(hOpMYIUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHS.

Vuueepcanvnvie  pezynamuenvie  Oelicmeus, obecneuusaiom

Gdopmuposarue cCMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusamnus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a9i, BEIOUPATh CIIOCO0 peIICHHSI
C YUETOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUM ¢ YIETOM HOBOM
uHdopmaIuu.

CaMOKOHTPOJIb:

BIIaJICTh HABBIKAMHM II03HABATCIBPHOM peduiekcuu KakK OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIIQJIETh CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —Iporecca u
pe3yibpTaTa peluieHus MaTEMaTUIYECKOMN 3aa4u;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PEIICHUU
3a7a4M, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



® OLICHMBAaTh COOTBETCTBHE pe3yJbTaTa 1EIU U YCIOBUAM, OOBSICHATH
MPUYUHBI JIOCTHXKEHUSI WM HEJOCTHKEHUS PE3yJbTATOB JIESATEIBHOCTH,
HAXOJIUTh OMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBath MNOHATUAMU: TOUKA, IPsIMasi, TNIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUHM M CIEJICTBHS M3 HHUX IPU PEIICHHUH
reOMETPUYECKUX 3a]a4.

OmneprpoBaTh MOHATUSAMU: MAPAIIIETBHOCT U HEPIEHANKYISAPHOCTD MPSIMBIX
U IIJIOCKOCTEH.

KnaccuduumpoBare B3aMMHOE pPAaCHOJIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OneprpoBaTh MOHATHSMM: JIBYTPAHHBIA yTroJl, TpaHU JBYI'PAHHOTO YIJa,
pedpo ABYTpaHHOTO yria; JUHEHHBIM Yrojl JBYTPAHHOTO yTIJia; rpajaycHas Mepa
JIBYTPAHHOTO yIJia.

OnepupoBaTh NOHATHUSMU: MHOTOTPAHHMK, BBIMYKIBI U HEBBITYKIBIN
MHOTOTPAHHHUK, 3JIEMEHTbl MHOTOI'PaHHUKA, IPAaBUJIbHBI MHOTOTPaHHUK.

Pacrnio3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (IHpaMuIa; NpU3Ma,
MPSMOYTOJIbHBIN NapaJlIeNIeUIe, KyO).

KnaccupummpoBat ~ MHOTOTpaHHMKH,  BbIOMpass ~ OCHOBaHUS  JJiA
KJacCUPUKauy (BBIIYK/IbIE W HEBBINYKJIblE MHOTOIPAHHUKHU; IpPaBUIbHbIE
MHOTOI'PAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlieIenuneabl).

OnepupoBath NOHATUSAMHU: CEKYIas JIOCKOCTh, CEYEHNE MHOTOIPAHHHUKOB.

OOBACHATH IPUHLIUIIBI IOCTPOSHUS CEUYEHUH, UCIIONIb3YSl METO]I CIIEIOB.

CrpouTh ceuyeHMs] MHOTOTPAHHUKOB METOJOM  CJEIOB, BBINOJHAThH
(BBIHOCHBIE) IIOCKUE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemarp 3aaun Ha HaxOXAEHHE T€OMETPUUECKUX BEJIIMYMH MO 00pa3laM Win
aIrOpuTMaM, TPUMEHSS U3BECTHbIE AHAJUTHUECKUE METOJbl IpPU PELICHUU
CTaHJAPTHBIX MAaTEeMaTHYECKUX 3a7a4 Ha BBIYUCIICHHE PACCTOSHUN MEXIY IBYMS
TOYKaMH, OT TOYKA JO MNOPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIUMHUCA MPSIMBIMHU.

Pemarp 3a1aun Ha HaxOXKAEHHE N'€OMETPUUECKUX BEJIMYMH 0 00pa3laM Win
QIrOpUTMaM, TPUMEHSISI W3BECTHbIE AHAUTUYECKWE METOIbl MpU PEIICHUU
CTaHJAAPTHBIX ~ MaTeMaTUYECKUX 3aJad Ha BBIUKMCIECHHUE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCA MPAMBIMH, MEXIYy NPSIMOA M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Boruncnsate 00bEMBI U IIOLIAAM MOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3Ma,
nupaMpga) ¢ TNpUMEHEHHEM (OpMys; BBIYMCIATH COOTHOIICHUS MEXIY
IUIOIIASIMU TOBEPXHOCTEHN, 00bEMaMU OJI00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHUAMHU: CHUMMETpPUsS B NPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (QUTYPBI.

W3Bnekarp, MpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HH(GOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO HA YepTexXax U
PUCYHKAX.

[Ipumensats reomerpuueckue (HaKTbl i1 PEHICHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEANOIararouX HECKOJIBKO IaroB PelIeHUs, €CJIN YCIOBUS IPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHsaTs NpOCTEHINNE TNPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAILIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a1a4.

IIpuBoauTH NpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KW3HH, PACIIO3HABATH NIPOSIBJIEHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh NMONMY4YEHHBIE 3HAHWS HAa IPAKTHKE: AHAIM3WPOBATH pPEAIbHBIC
CUTyallMd W IPUMEHATb WU3YYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PELICHUs
MaTeMAaTUYeCKu CGHOPMYJIMPOBAHHON MpoOJIeMBbl, MOJEIUPOBATh pEalibHbIE
CUTyalluld Ha S3bIKE TEOMETPUM, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCIT0JIb30BAaHUEM T€OMETPUUYECKUX NOHITHI U TEOpEM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYHUH.

11 KVIACC

OmnepupoBaTh TMOHSATUSMHU: HWIMHIPHYECKAs TOBEPXHOCTh, 0OO0pa3yromme
HWIMHAPUYECKON  TMOBEPXHOCTH;  IIWIIMHADP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yrolre KOHMYeCKONH OBEPXHOCTH, KOHYC; CepuyecKas HOBEPXHOCTb.

Pacnio3naBaTh Tena BpaleHus (LUIUHAP, KOHYC, cepa U map).

OOBICHATH CLIOCOOBI MOTYYEHUS TEN BPALLIECHHUS.

KnaccuduimpoBaTs B3auMHOE pacnoiosKeHUe cepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHAMU: ILIAPOBOM CETMEHT, OCHOBaHHE CErMEHTA, BBICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBaHHE IIAPOBOTO CJIOS, BBICOTA LIAPOBOrO CIIOS;
LIapOBOU CEKTOP.

Boruncnsate 00bEMBI M IUIOMIAMM  TOBEPXHOCTEM Ten  BpalleHus,
reOMETPUYECKUX TEJI C IPUMEHEHHEM (popMyI.

OneprpoBaTh NOHATUAMH: MHOIOTPaHHMK, BIIMCAHHBIM B cdepy W
OMHCaHHBIA OKOJO cdepbl; cdepa, BMHCAHHAS B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbruncnasTh COOTHOLIEHHUS MEXIY IUIOMAIIMHU MOBEPXHOCTEH M 00bEMaMu
MOI00HBIX TEIL.



N3o6paxaTh u3yyaeMble (PUTYypbl OT PYKM M C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbINOHATH (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
(buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILECHHUS.

W3Bnekatb, HWHTEPNPETUPOBATH U MpPeoOpa3oBbIBaTh HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, MPEeACTABICHHYIO HA 4YepTexax U
PUCYHKaX.

OrnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE OEHUCTBUSA CIIOKEHMS BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOXEHHsI BEKTOpa Ha YUCIIO, 00BSCHATh, KAKUMH CBOMCTBAMHU OHU 00J1a/1ato0T.

IIpumeHATh NpaBuiIo napasuleenunesaa.

OneprpoBaTh NOHATUAMMU: JE€KaPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJd MEXIY
BEKTOpPaMH, CKAISIPHOE MPOU3BEACHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIC
BEKTOPBL.

Haxoaute cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YHUCIIO, YTOJI MEXIY
BEKTOpPAMH, CKaJsIpHOE IMPOM3BEICHUE, pACKIaAbIBATL BEKTOP IO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPJIUHAT.

[IpumeHnsaTh reomerpuueckue (axkThl I PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOoaralinX HECKOJIBKO 1aroB PELICHUs, €CJIM YCIOBUSA NPUMEHEHHUS
3aJlaHbl B IBHOM (hopMe.

Pewate mpocreiimne reoMeTpuyecKUe 3aJadyd Ha MPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTI'O METOAA.

Pemwlare 3amaum Ha [I0KA3aTeNIbCTBO MATEMAaTHUYECKUX OTHOLICHUM W
HaXO0KJIEHUE T€OMETPUUYECKUX BEJIMYUH M0 00pa3laM WK aaropuTMaM, NpUMEHssI
M3BECTHBIE METO/IbI IIPHU PEILICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3a7a4.

[IppuMeHsaTs NpoOCTEHIINE TNPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a1a4.

IIpuBoauTH NpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KW3HH, PACIIO3HABATH NIPOSIBJIEHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMY4YEHHBIE 3HAHWS HA IPAKTHKE: AHAIM3WPOBATH PEAIBbHBIC
CUTyallud W IPUMEHATb W3YYCHHBIC IIOHATUSA B IIPOLECCE IIOMCKA PELICHUs
MaTeMaTUYeCKu CGHOPMYJIMPOBAHHON MpoOJIeMBbl, MOJEIUPOBATh pEalibHbIE
CUTyalluld Ha S3bIKE TEOMETPUM, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCIT0JIb30BAaHUEM T€OMETPUUYECKUX NOHITHI U TEOpEM, amnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYHUH.



PaGouas mporpamma o npeamMery «MareMaTuka: TeOMETPHUS» YUUTHIBACT
pabouyto nporpammy Bocriutanus MOAY COII ¢ YUOII Nel10 ropoga Kuposa
4yepe3 MOYJb «YpouHas AesTeIbHOCTY 1eJI€Bble OPUEHTUPHI BOCITUTAHUSI.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
KosanuyectBo yacos JICKTPOHHBIE
Ne HaumeHoBaHMe pa3/iesioB U TeEM (undposbie)
Kontpoasnbie | IlpakTuyeckue
n/n NPOrpamMMbI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypchl
Bbubmoreka [JOK
! Baeere B crepeomeTpuio 10 https://m.edsoo.ru/1¢209¢37
) [IpsamMbie ¥ TUIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnuoreka [JOK
[TapannenbHOCTh NPSAMBIX U IIOCKOCTEHN https://m.edsoo.ru/1¢209¢37
3 IlepneHquKyIApHOCTD NPSMBIX U 12 bubnnorexa [JOK
IJIOCKOCTEH https://m.edsoo.ru/1¢209e37
bu6mmoreka [JOK
4 YTiabl MEXAY NPAMBIMU U ITIOCKOCTIMU 10 1 hitps://m.edsoo /] €209e37
bu6mmoreka [JOK
> MuororpasikH 1 ! https://m.edsoo.ru/1¢209e37
N bubmuoreka [JOK
6 OOLEME MHOTOTPAHHHUKOB ? ! https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CEUEHNUs, paCCTOSIHUS U YTJIbI 4 1 bubmmorexa LHOK
p ' P y https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 [IPOIT'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 KIIACC

KosanuyectBo yacos DJIEKTPOHHBIE
HanMeHnoBaHHue pa3geioB H TeEM nudpoBbie
Ne n/m P Kontpoabnubie | IlpakTuueckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcebl
Bbu6mmoreka [JOK
1 T 12
¢J1a BpatlcHu https://m.edsoo.ru/1¢209e37
N bu6mmoreka [JOK
2 O6nEMEI TE > 1 https://m.edsoo.ru/1¢209¢37
3 BekTopEl 1 KOOpIMHATEL B IPOCTPAHCTBE 10 1 bubmmorexa [TOK
P P poctp https://m.edso0.ru/1¢209¢37
4 [ToBTOpeHme, 0600MIEHNE, 7 | bu6mmoreka [JOK
cUCTeMaTHu3aIus 3HaHUN https://m.edsoo.ru/1¢209e37
OBILEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 3 0



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




IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
KoaunvecTBo yacos DJIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabnbie | IlpakTudeckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTesbHbIE
padoThbI padoThbI
pecypcsl
OCHOBHBIE TTOHSTHS CTEPEOMETPHUU:
TOYKA, IpsiMast, TNIOCKOCTb,
npoctpaHcTso. [IpaBuna
n300paKeHHS HA PUCYHKAX: 1 bubmorexa TIOK
p pucy o https://m.edsoo.ru/aecc77cd
M300paKeHHsI TUIOCKOCTEH,
napauieIbHBIX PSIMBIX (OTPE3KOB),
CepeNHbBI OTPE3Ka
[lonsiTuA: nepecekaronecs
IUIOCKOCTH, IEPECEKAIOIINECS MPsAMas 1 bubmorexa TIOK
- T1ep p https://m.edsoo.ru/2d8a9¢99
Y TJIOCKOCTh
[TonsTHSA: IepeceKaronuecs
bu6nuoreka [JOK
IJIOCKOCTH, MEPECEKAOIINECS TpsiMast 1

" IIIIOCKOCTb

https://m.edsoo.ru/db685e73

3HAKOMCTBO C MHOTOI'paHHUKAMU,
n300pakeHre MHOTOTPaHHUKOB Ha
pPHCYHKaX, Ha IPOCKITHOHHBIX
qyepTexax

but6mmoreka [IOK
https://m.edsoo.1ru/a63959¢ed

HauanbHbie cBennenus o kyoe u
MUpaMuJIe, UX pa3BEPTKU U MOJICTIH.
CeueHuss MHOTOTPaHHUKOB

bubnuoreka [JOK
https://m.edsoo.ru/b30dff38

HavansHbie cBeieHNS 0 KyOe 1

bubnuoreka [JOK



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

nUpaMujie, UX pa3BEPTKU U MOJICTIH.
CeueHusi MHOTOIPaHHUKOB

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

[ToastTre 00 aKCMOMATHYECKOM

7 MMOCTPOCHUH CTEPEOMETPUN: AKCHOMBI bubmorexa TIOK
p p TPuH: https://m.edsoo.ru/0cc5cdfe
CTEPEOMETPHUH U CIECACTBUS U3 HUX
[TousTHE 00 aKCHOMATHYECKOM
8 IMOCTPOCHUH CTSPEOMETPHU: aKCHOMBI buGmorera IIOK
p p ThuH: https://m.edsoo.1u/239¢8cb4
CTEPEOMETPHUH U CIEACTBUS U3 HUX
[ToHsTHE 00 aKCHOMATHYECKOM
9 IMOCTPOCHUH CTEPEOMETPUU: aKCHOMBI bubmmorexa [IOK
p p PHH: https://m.eds00.ru/65¢c6b106
CTEPEOMETPUH U CJICJICTBUS U3 HUX
[ToHsTHE 00 AKCHOMATHYSCKOM
10 MMOCTPOCHUH CTEPEOMETPUHN: AKCHOMBI bubmorexa TIOK
p p TPuH: https://m.edsoo.ru/258fc245
CTEPEOMETPHUH U CIICACTBUS U3 HUX
B3auMHoe pacnonoxeHue npsMbix B
1 IIPOCTPAHCTBE: NEpPECEKaroIImecs, Bbubmmoreka [IOK
MapaJuIeNIbHbIE U CKPEIUBAIOIIKAECS https://m.edsoo.ru/1a2520f6
psiIMbIE
[TapannenbHOCTh NPSIMBIX U
MJIOCKOCTEHW B TPOCTPAHCTBE:
12 mmapajuielibHbIEe IPSMEBIC B bubmorexa [IOK
P p . https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MAPAJIIETIBHOCTh TPEX
MPSIMBIX
[TapannenbHOCTh NPSIMBIX U
13 IJIOCKOCTEW B TPOCTPAHCTBE: bu6mmoreka [{JOK
[TapannensHOCTh PAMON U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYrael ¢ coHanpaBJIeHHBIMU bubmnorexa [JOK



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

CTOpPOHAMU https://m.eds00.ru/9f4071b9
15 VYron Mexay npsiMbIMU B bu6mmoreka [{OK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yroa Mexay npsSMbIMHU B bubnmoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh MITOCKOCTEH: bubnuoteka [JOK
rapajuielibHbI€ TIJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa napajijieNbHbIX IIOCKOCTEN bubmorexa [IOK
P https://m.edsoo.ru/e504d656
[Ipocreiine npocTpaHCTBEHHbIE
19 ¢burypsl Ha MJIOCKOCTHU: TETPa?d, Bubmmorexa [IOK
M - TeTPasyp, https://m.edsoo.ru/4a28dc02
Ky0, mapasuienenurne
bubnuoreka [JOK
20 I1 7
OCTPOCHHE CERCHuH https://m.edsoo.ru/1d434d0f
bu6nuoreka [JOK
21 I1 i
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota no teme
” "[IpsiMble U TJIOCKOCTH B bub6muoreka [IOK
npoctpancTie. [lapamiensHOCTh https://m.edsoo.ru/9a0a9e56
MPSIMBIX U IJIOCKOCTEMN"
[TeprieHAMKYASAPHOCT MPAMOUN U
23 HJI(I))CKOCTI/I'}IIIG pHeH WK IJ)I;I HbIE bubmorexa [TOK
 ICPHCHIHKY AP https://m.edsoo.ru/b19f6a5d
MpsIMbIE B IPOCTPAHCTBE
24 IIpsiMble napaiienbHble U bu6nuoreka IIOK
MEPIEHIUKYIIIPHBIE K TUIOCKOCTH https://m.edsoo.ru/0acl1c95
’5 IIpsiMble mapasnienbHbIe U bubnuoreka IIOK
MEPIEHAUKYJISIPHBIE K TIJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprneHauKyJISpHOCTH bubnmoreka [JOK



https://m.edsoo.ru/ba545966
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/9f4071b9

HpﬂMOﬁ H IIJITIOCKOCTH

https://m.edsoo.ru/f85bfc46

7 [Tpu3Hak neprneHuKyJISpHOCTH bubnuoreka LIOK
IIPSIMOM U TNIOCKOCTH https://m.edso00.ru/79165d15
78 Teopema o nipsiMoii bubnmoreka [JOK
NEPIEHANKYIISIPHON IIJIOCKOCTH https://m.edsoo.ru/635¢5087
79 Teopema o npsimoit bubnuoteka [JOK
NEPHEHANKYISIPHON IIJIOCKOCTH https://m.edsoo.ru/bd37458
30 Teopema o npssMon bubmuoreka LIOK
MEPICHINKYISPHON TIIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenauKynsip U HAKJIOHHBIE!
31 ACCTOSTHUE OT TOYKHU JI0 INIOCKOCTH bubmorexa HOK
p E[ ’ https://m.edsoo.ru/33¢c477d3
paccTostHUE OT MPSIMOM A0 MIIOCKOCTH
[lepnieHuKyIsIp ¥ HAKIOHHEBIE!
32 acl:z:TOﬂHI/IeyOT IT)quI/I 0 TIJIOCKOCTH bubmiorexa HOK
P f[ ’ https://m.edsoo.ru/66fefadd
paccTostHUE OT MPSIMOM A0 MIIOCKOCTH
[TeprieHAMKY ISP ¥ HAKJIOHHBIE:
33 a(iTOﬂHI/IeyOT IT)quI/I JI0 TTOCKOCTH bubmorexa TIOK
p g ’ https://m.edsoo.ru/a5b7b8e3
paccTosTHUE OT MPSIMOM 10 TIJIOCKOCTH
[lepnenauKynsip U HAKJIOHHBIE!
34 ACCTOSTHUE OT TOYKHU J0 INIOCKOCTH bubmorexa HOK
p E[ ’ https://m.edsoo.ru/dbee22bc
paccTostHUE OT MPSIMOM A0 MIIOCKOCTH
35 VYTIIbl B IPOCTPAHCTBE: YIOJI MEXKITY bubnuotexa [JOK
IIPSIMOM U TNIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroil bubnuoreka [IOK
JBYTPaHHOIO yTIiia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbI{ yroJi, TMHEUHBIA yroJl bu6muoreka [IOK

JBYTPAHHOIO yria

https://m.edsoo.ru/c7c777ed



https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/f85bfc46

[leprnieHAUKYISIPHOCTD MIOCKOCTEH:

38 IIPU3HAK NEPIEHINKYIIPHOCTH IBYX Bubmiorexa LIOK
p vp FHIY P By https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEHN
IlepnenauKyISIpHOCTB IIIIOCKOCTEM:
39 MIPU3HAK HEPHEHINKYIIPHOCTHA ABYX Bubmaoreka LJOK
p vp FHIY D By https://m.edsoo.ru/ed9¢2a8e
IUIOCKOCTEH
IlepneHAUKYIISIPHOCTD MJIOCKOCTEN:
40 I §3Ha1< neyneg UKYJISIPHOCTH JIBYX bubmmorexa IIOK
p Up ALY TP By https://m.edsoo.ru/ba75dc57
IUIOCKOCTEH
41 Teopema o TpEX MEPpHIEHAUKYIIIPAX Eubmorexa OK
p p p JHKYIIAD https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX MEpHIEHIUKYIIIPAX Bubmiorexa IIOK
p p p JHKYIIAD https://m.edsoo.ru/52188a7d
43 Teopema o TpéX MepOEeHAUKYIIIPaAX Bubmiorexa IIOK
p p p JHKY P https://m.edsoo.ru/91246736
KoutposnbHas pabota 1o temam
44 "IlepnieHIUKYISIPHOCTD MPSIMBIX U bubmuoreka [{IOK
wiockocTe" u "Yriel Mexay https://m.edsoo.ru/5b971ef3
IPSIMBIMU U IJIOCKOCTSMHU"
[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE
AJIEMEHTBHl MHOTOT'PaHHUKA,
45 BBINYKJIBIE U HEBBINYKJIIBIE Eubmiorexa LIOK
y y . https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKa
MHOT'OIPaHHHKA
[Ipusma: n-yronpHas mpu3Ma; rpaHu U
46 OCHOBAHMS MIPU3MBI; TIpsIMasi U bubmuoreka [JOK

HAaKJIOHHAas IMPU3MBEIL; OoKoBasg u
MMOJIHAsA MOBEPXHOCTH IIPU3MBI

https://m.edsoo.ru/b4ad63ad



https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ec3e2da3

[Tapannenenunen, IpSIMOYTOJIbHBIH

but6mmoreka [JOK

47 .
rnapajulesieline U ero CBOUCTBa https://m.edsoo.ru/8a7be683
[Mupamuia: n-yrojapHas nupamuia,

TPaHU ¥ OCHOBAHUE MTUPAMUJIBI;
48 OOKOBas M MOJTHAs TTOBE XHOCT;) bubmmorexa I[IOK
P B https://m.edsoo.ru/fblcd0as
MMpPaMU/IbL;, PABWIbHAS U yCeUEHHAS
nipamMua
[IpaBunbHBIE MHOTOTPAHHUKHU:
MOHSITUE TTPABUILHOTO

49 MHOT'OI'PAHHMKA; IPAaBUJIbHAS IIpU3Ma bu6muoreka [{IOK
U NIpaBUJIbHAS IIMpaMUa; [IpaBUIbHAS https://m.edsoo.ru/074c8865
TpEeyroyibHasi MupamMuaa u
MIPAaBWIBHBIN TETpa’p; KyO
[IpeacraBnenue o MpaBUIbHBIX

50 MHOTOIPAHHUKAX: OKTa’/1 bubmmorexa [IOK

P ’ P, https://m.edsoo.ru/a0fdd5bf
JOEKa’APp U UKOCAdP.
CummeTpust B IpOCTPaHCTBE:
CUMMETpPUSI OTHOCUTEIIBHO TOUYKH,

51 IPSIMOM, TNIOCKOCTH. DJIEMEHTHI bubmuoreka [IOK
CUMMETPUU B IUPAMUIAX, https://m.edsoo.ru/b9e777d9
napajiejaenuneaax, npaBuiIbHbIX
MHOTOI'PaHHHUKAX
Brrunciienmne 31eMeHTOB

52 MHOTOTPAaHHUKOB: pEOpa, quaroHajaIn Eubmorexa OK

P - pebpa, ’ https://m.edsoo.ru/6cdbecef
YIJIBL
53 [Tnomank 60KOBOM MOBEPXHOCTH H bubnmoreka [JOK

IIOJIHOM ITOBEPXHOCTHU IIPSIMOM
IIPU3MBI, TUIOIIA/ (b OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH

https://m.edsoo.ru/37d84157



https://m.edsoo.ru/37d84157
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/8a7be683

MPSMOM MPU3MBbI

[Tnomans 60KOBOW MOBEPXHOCTH U

[IOBEPXHOCTHU IIPABUIIBHOU

bu6mmoreka [{OK

>4 HHpaMHjIH’ feopema o HHOHI,_aHH . https://m.eds00.1u/5603¢30b
OOKOBOI1 MIOBEPXHOCTH yCEUEHHOM
MTAPaMUJIBI
55 KonrponbHas pabora o reme bubmuoreka [IOK
"MHororpanHuku" https://m.edsoo.ru/a95£5¢04
N bubnuoreka [JOK
36 Honsmie 06 06nEMe https://m.edsoo.ru/7ad0020b
N but6mmoreka [JOK
37 OOBEM mHpam LI https://m.eds00.ru/235171b3
N bubmuoreka [JOK
58 OOBEM mupamu el https://m.edsoo.ru/f47dfefd
N bubmmorexa [JOK
59 OOBEM mupamu et https://m.eds00.1u/79¢10312
. bubnmoreka [JOK
60 OOBEM mHpamH LI https://m.edsoo.ru/2faadc3f
bubmuoreka [JOK
61 O06bEM TpU3MBI https://m.eds00.ru/7985360
8
N bubnuorexa [JOK
62
OOBEM npH3MbI https://m.edsoo.ru/1e053890
N bubmuorexa [JOK
63 OOBEM npH3MbI https://m.edsoo.ru/482d3f51
64 KonTponbHas pabota no teme bubnunoreka LIOK
"O06BEMBI MHOTOTPAHHUKOB" https://m.edsoo.ru/28a6573¢
65 [ToBTOpeHue, 0600mEeHNE bubnmoreka [JOK



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

CUCTeMaTH3alusl 3HAaHHH.
[TocTpoenue ceuenuii B
MHOTOTpaHHHUKE

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

[ToBTOpenue, 06001IeHNE
CUCTEMAaTU3alus 3HAaHUH.

66 Brrunciienne pacCTOSTHUIN: MEXKTY | but6mmoreka [{OK
JBYMsI TOYKaMH, OT TOYKH JO MPsIMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 IFIOCKOCTH, MEKIY
CKPEIIUBAIOIIUMUCS IPSIMBIMU
bu6nunoreka [JOK
67 Hrorosas korTponbHas padota ! https://m.edsoo0.ru/b9146bc0
[ToBTOpenue, 06o0IIEHNE
cUCTEeMaTH3alus 3HaHUM.
Beluncienue yrioB: Mex1y
68 CKPELIMBAOIMINMHUCS TPSIMBIMH, 1 bubmorexa [TOK

MEXIY MPSMOM U TUIOCKOCTHIO,
JBYTPaHHBIX YIJIOB, YIJIOB MEXIY
IJIOCKOCTSIMU

https://m.eds00.1u/56765¢8b

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68



https://m.edsoo.ru/56765e8b
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/098bedad

11 KIIACC

Konu4yecTBo yacos DJIEKTPOHHBIE
Ne Hara uudposbie
Tema ypoka Kontpoasnbie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
Cdepa u map: ueHTp, paauyc,

1 HaMeTp; IIOIIAb IIOBEPXHOCTH 1 brbmorera IOK
A P s p https://m.edsoo.1u/0341bc2b
cdepsl
B3anmuoe pacnionoxerue chepsl 1

bu6nunoreka [JOK
2 IJIOCKOCTH; KacaTellbHas II0CKOCTh 1
https://m.edsoo.ru/bed12a43
K cepe; miomaas cepol

3 Nzobpaxenue cdepsl, mapa Ha 1 bu6mmoreka [{OK
miockoct. CeueHus mapa https://m.edsoo.ru/be15f72
Hunuaapudeckas MOBEPXHOCTb,

4 00pa3yrone MUJINHIPUIECKON | bu6muoreka [{IOK
MOBEPXHOCTH, OCh IWJIMHIPUYECKOMN https://m.edsoo.ru/6054b8¢1
MOBEPXHOCTHU
Hunuaap: ocHoBaHUS 1 OOKOBast

5 MOBEPXHOCTh, 00pa3yrolas 1 OCh; | bubnmoreka [JOK
ILJI0Ia b OOKOBOM U ITOJTHOM https://m.edsoo0.ru/188f6216
MOBEPXHOCTHU
N3o06paxkenne nunuHapa Ha
mIockocTu. Pa3BépTka muimHapa.

6 CeueHus nHIMHIPA (ITIOCKOCTHIO 1 bubnnorexa LIOK

. P ’ https://m.edsoo.ru/016e25¢eb
napasuiebHON UIn
NEPHEHANKYISIPHON OCH LIUJIUH]IPA)
7 Konunueckas noBepXHOCTb, 1 bubnuoteka [JOK



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

o0pa3yromine KOHUIeCKOn
MOBEPXHOCTH, OCh M BepUINHA
KOHMYECKON TOBEPXHOCTH

https://m.edsoo.ru/c94ba09b

Konyc: ocHOBaHue u BepinHa,

8 oOpa3yro1as 1 och; IJI0LAAb Bubmmorexa TIOK
pasy . B L Ha https://m.eds00.ru/897dd3b2
OOKOBOM U MOJHON MOBEPXHOCTH
Yceuéunplit KoHyc: o0pasyrolye u
9 BBICOTA; OCHOBaIzI/ISI u gOKZBaSI bubmmorexa [IOK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N306paxeHne KoHyca Ha
miockoctu. PazpépTka KoHyca.

10 Ceuenus koHyca (IIJIOCKOCTHIO, bu6muoreka [{JOK
napasuieIbHOM OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, IPOXOAAILEH Yepe3
BEPIITHHY )

1 KomOunamus Ten BpamieHus u bu6muoreka [IOK
MHOT'OI'PAaHHUKOB https://m.edsoo.ru/3cefl10e5
MHoOrorpasHuK, OIIMCaHHBIN OKOJIO

12 cdepsl; chepa, BIMcaHHAs B bu6mmoreka [{OK
MHOT'OTPaHHHUK HMJIA B TEJIO https://m.edsoo.ru/0b136158
BpalleHus

13 [Tonsrue 06 00bEMe. OCHOBHEIC bubmmorexa [JOK
CBOIcTBa 0OBEMOB Tel https://m.edsoo.ru/26a03fb7

" bubnuoteka [JOK
14 06
M LHITHHApa, KOHyCa https://m.edsoo.ru/5513d87b
N but6mmoreka [JOK
15 O06béM mapa omans che
bEM mapa 1 1oma, cepo! https://m.edsoo.ru/d189bde2
16 [Tono6HbIe Tena B MPOCTPAHCTBE. bu6nuoreka IIOK



https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/26a03fb7
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/c94ba09b

COOTHOIIICHUST MEXTy TUIOIIAIIMHU
MOBEPXHOCTEN, 00BEMaMHU
IMOAOOHBIX TEN

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

17 KonTponbhas paborta no temam bubmuoreka LIOK
"Tena Bpamenus" u "O6bembl Ten" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha MI0CKOCTH U B Bbu6mmoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/Scaefclb
19 CnokeHue ¥ BRIYUTAaHHUE BEKTOPOB Bubmmorexa LIOK
P https://m.edsoo.ru/23{4f089
bubnuoreka [JOK
20 YMHOXEHUE BEKTOpa Ha YHCIIO
MHOMCHHE BEKTOpA Ha HUCT https://m.edsoo.ru/dee379¢b
PasnosxeHne BeKTOpa 1o TpéM
21 HEKOMIIJIAaHAPHBIM BEKTOpaM bubmmorexa LIOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuio nmapasienenumnena
Pemienue 3amau, cBA3aHHBIX C
22 MIPUMEHEHUEM MPABUJI ACHCTBUH C buomiorexa LIOK
P P g https://m.edso00.1u/5a827900
BEKTOpaMHU
KoopnHaTHO-BEKTOPHBIN METOJ
23 MIPU PELIEHUH T€OMETPUYECKUX bubmmorexa LIOK
prp P https://m.edsoo.ru/d3alfe30
3a/1a4
[IpssmoyronpHas cucreMa
24 KOOpAMHAT B IIPOCTPAHCTBE. bubmuoreka LIOK
Koopaunatsl Bextopa. [Ipocreiimue https://m.eds00.ru/48db7058
3a/1a4ud B KOOpAMHATaX
25 VYros Mexay BEeKTOpaMH. bubnmoreka [JOK
CkansipHO€ MPOU3BEJICHUE BEKTOPOB https://m.edsoo.ru/725effc4
%6 Brrancienue yrioB Mexmy but6mmoreka [{OK

MMPAMBIMU U IIJIOCKOCTAMU

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



https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/725effc4
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
https://m.edsoo.ru/810cf1eb

KonTtponbhas pabota no teme

bu6nunoreka [JOK

27 "BekTto 00 a 1
KTOpBI | K” PAMHATHL B https://m.edsoo.ru/77¢22fcS

MIPOCTPAHCTBE
[ToBTOpenue, o6o0IEeHNE 1

73 cucreMartu3aius 3Hanuil. OCHOBHbBIE 1 bu6muoreka [{IOK
burypsl, paxThl, TEOpEMbI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPHH
[ToBTOpenue, o6o0LIICHNE U

79 cuctemaTu3aius 3HaHui. OCHOBHBIC | bubmuorexa [JOK
¢Gurypsl, GpaxTsl, TEOpEMBI Kypca https://m.edsoo0.ru/078cd184
TUTAHUMETPHH
[ToBTOpEeHnue, 06061IeHNEe U

30 cHUcTeMaTH3alys 3HaHWi. 3a1aun 1 bubmmoreka [JOK
IJTAHUMETPUU U METOIBI UX https://m.edsoo.ru/7491efe0
peIIeHus
[ToBTOpenue, o6o0IIeHNE 1

31 crucTeMaTh3alus 3HaHWi. 3a1aun 1 but6mmoreka [{OK
[UIAHUMETPUU U METOBI UX https://m.edsoo.ru/4dffda97
penieHus
[ToBTOpenue, o6o0IIeHNE U

39 cucremMarusanus 3HaHu. OCHOBHbIE | bubmuoreka [{IOK
¢Gurypsl, QpakThl, TEOPEMBbI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUU

but6mmoreka [JOK
33 4 0 1
TOTOBAS KOMTPOILAs pabotd https://m.edsoo.ru/ec24dfc2

14 [ToBTOpeHnue, 06061mIEeHNE U 1 bu6mmoreka [{JOK

CUCTEMAaTH3alMs 3HAHUI https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34



https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/078cd184
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https://m.edsoo.ru/77c22fc5

I[TPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMBbBI

10 KIIACC
Kon o
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
NpoBepsieMOro .
0o0pa3oBaTe/IbHOI MPOrpamMMbl CpelHero 001ero 00pa3oBaHus
pe3yJbTarTa
7 I'eomerpus
7.1 OrnepupoBaTh NOHATUSIMU: TOUKA, MPSMAast, IJIOCKOCTh
75 [IpuMeHATh aKCHOMBI CTEPEOMETPUM U CIIEICTBUS U3 HUX IPU PELICHUU
' TEOMETPUUYECKHX 3a/1a4
73 OnepupoBaTh TOHITHSAMHU: TMAPAUICTLHOCTE W TEPHEHANKYJSIPHOCTH
' HPSIMBIX U IJIOCKOCTEN
74 KnaccuduimpoBaTs B3auMHOE PACIIONIOKEHUE NPSIMbBIX U ILIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh NOHATUSAMU: BYTPAHHBINA yTOJ, TPaHU JIBYTPAHHOTO yTJa,
7.5 pedpo IBYrpaHHOTO yIiia, TUHEHHBIN yroJl IBYTpaHHOTO YIJia, TpajycHas
Mepa JABYTpaHHOTO yria
76 OnepupoBaTh NOHATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA U HEBBIMYKJIBIN
' MHOTOTPaHHHK, 3JIEMEHTHl MHOTOI'PAaHHHKA, MPABMIHHBIA MHOTOTPAaHHUK
77 Pacnio3naBaTh OCHOBHBIE BHJIBI MHOTOTPAHHHMKOB (MHMpamMuja, MpU3Ma,
' MPSIMOYTOJIBHBIN Mapaenenumnes, Ky0)
KnaccudpuimpoBaTh  MHOTOTpaHHUKHM, BbIOMpass  OCHOBaHHUS s
- KnaccupuKanuu  (BBIMYKJIBIE W HEBBITYKJIblE  MHOTOTPAaHHUKH,
' MpaBUIbHBIE MHOTOTPAHHHMKH, TIPSMBIE W  HAKJIOHHBIE TPHU3MBI,
napasuieJIeHne /bl
79 OnepupoBaTh MOHSATUSMU: ceKyuas MJIOCKOCTb, CeYeHHE
' MHOTOT'PaHHUKOB
710 OOBSICHATh  TPHUHIUIIBI  TOCTPOCHUS  CEYCHWHW  MHOTOTPAHHUKOB,

WCITOJIB3YST METOJT CIIEIOB

7.11

CTpOI/ITL CCUCHUA MHOI'OI'PaHHUKOB MCTOAOM CJICAOB, BBIIIOJIIHATDH




(BBIHOCHBIE) TUIOCKHUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYD:

BUJ CBEPXY, COOKY, CHH3Y

7.12

Pemath 3a1aun Ha HAXOXICHUE TEOMETPUUYECKUX BETUYHMH MO 0Opasiam
WY QITOPUTMaM, NPUMEHSIS M3BECTHBIE AHAIUTHYECKHE METOJbI MpPH
pELIEHUH CTAaHAAPTHBIX MATEMATHYECKMX 3aJad Ha BBIUYHCIICHUE
pacCTOSIHUN MEXIY JIBYMSI TOUKaMH, OT TOYKH JO NPSIMOM, OT TOYKHU 10

IIJIOCKOCTHU, MEXKAY CKPCIIUBAOIMUMUCS IIPAMBIMU

7.13

Pemats 3amaun Ha HaXOXKACHUE TCOMCTPUUCCKUX BCIMUYUH I10 06pa3uaM
WK ajiropurMaM, HNpUMCHSAA H3BCCTHBIC AHAIUTUYCCKHUEC MCTOJbI IIpU
PEIICHNU CTAaHAAPTHBIX MATEMATHUYCCKHUX 3alad Ha BBIYHCIICHHUE YIJIOB
MCKAY CKPCHIMBAOIIHUMUCAA MPAMBIMU, MCKIY HpHMOﬁ N TINIIOCKOCTBIO,

MEXY IJIOCKOCTSIMU, ABYTPAHHBIX YIJIOB

7.14

Beruncnate 00bEMBI W IUIOMIANM TOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamua) ¢ IpuMeHeHneM (GOpMYJ, BEIYUCIATh COOTHOIICHUS
MEXIY IJIOIASIMU MMOBEPXHOCTEH, o0BEMamMu 0T0OHBIX

MHOI'OIrpaHHHUKOB

7.15

OnepupoBaTh MOHATHSAMH: CUMMETPHS B MPOCTPAHCTBE, LEHTP, OCh U

IJIOCKOCTb CUMMCETPUH, ICHTP, OChb U IJIOCKOCThL CUMMCTPUHN (I)I/Il"ypbl

7.16

W3Bnekatb, mpeoOpazoBbIBaTh U HHTEPIPETHPOBATH HH(MOPMALUIO O
INPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTYypax, MpPEJCTABICHHYIO Ha

yepTrexax U pucyHKax

7.17

HpI/IMeHHTB IrCOMCTPUUCCKUC q)aKTBI IJI1 pCICHUA CTCPCOMETPHUYCCKUX
3aaa4, Mnpeanojgararomux HCCKOJIbKO HIaroB peuIiCHUsA, C€CIU YCJIOBHA

IPUMEHEHUS 3aJ]aHbl B IBHOUM opme

7.18

[IpuMeHATH mpocCTEWIIME NPOrpaAMMHBIE CPEACTBA M DIIEKTPOHHO-

KOMMYHHKAaIIMOHHBIC CUCTCMBI IIPU PCIICHUU CTCPCOMETPUICCKHUX 3aaaqd

7.19

HpI/IBOI[I/ITB IMPpUMEPBI MATCMATHYCCKUX 3aKOHOM€pHOCTef/'I B IIpUpOAC U

JKU3HH, paCliO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpumeHsTh NOTyYEHHBIE 3HAHUS HA IPAKTUKE: aHAJIM3UPOBATh pealbHbIE
CUTyallld M TPHUMEHSTb HU3YyYEHHbIE IMOHATHS B IIpOIEcCe MOMCKa
peleHus MaTeMaTHYECKU c(hopMyIMPOBAHHOM poOJIeMsl,
MOJIEJIMPOBaTh peabHbIE CUTyallMM Ha SI3bIKE€ N'€OMETPHUH, HUCCIIE0BaTh
IIOCTPOEHHBIE MOJENH C MCIOJIb30BAHUEM I€OMETPUYECKUX IOHATHH U

TEOpeM, armapara aredpel, peniaTh MPAKTHIYCCKHUE 33a4H, CBS3aHHBIC C




HaX0XXACHUEM I'COMCTPHUUCCKUX BCIIMYNH

11 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI
NpoBepsieMoOro .
00pa3oBaTe/ibHOI MPOrpaMMBbI Cpe/IHero 001ero 0opa3oBaHus
pe3yabTara
6 I'eomeTpus
OnepupoBaTh NOHATUSAMU: IIUHAPUYIECKAsI IOBEPXHOCTh, 00pa3yroIne
61 UAJTUHIPUYECKOW TMOBEPXHOCTH, MWJIWHIP, KOHUYECKAas IMOBEPXHOCTH,
. oOpa3yromue KOHMYECKOH  MOBEpXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (MUIUHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CIOCOOBI MTOTYYSHHS TEJl BPALICHHUS
6.4 KnaccudumupoBars B3auMHOE pacnoiokeHue chephl U MIIOCKOCTH
OnepupoBarh MOHSATUAMH: MIAPOBOM CEIMEHT, OCHOBAaHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIApOBOM CJIOW, OCHOBAHHWE IIAPOBOrO CJOS, BHICOTA
IapOBOIO CIIOS, IAPOBOM CEKTOP
6.6 Boruncnsate 00bEMBI W IUIOMIAAM TOBEPXHOCTEH TeNn BpallCHHUS,
' TEOMETPUUYECKHUX TN C MPUMEHEHHEM (POpMYIT
OnepupoBarh TOHATHSIMH: MHOTOTPAHHHK, BIMCaHHBIA B chepy u
6.7 OTMCaHHBIN 0K0JIO cephl, chepa, BIUCAHHAS] B MHOTOTPAHHUK WIIH TEJIO
BpaIICHUS
63 BbIyucasTe COOTHOIICHHMS MEXJy IUIOHIAJASIMU TOBEPXHOCTEH W
' 00BEMaMU ITOT00HBIX TEJT
6.9 N300paxath nzyyaemble QUIYypbl OT PYKH U C MPUMEHEHHEM IPOCTHIX
. 4epTEKHBIX MHCTPYMEHTOB
BrinonaHATe (BBIHOCHBIEC) IJIOCKHE YEPTEXKH U3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX QUIYyp: BUA CBEpPXY, COOKY, CHM3Y; CTPOUTH CEUEHMS TeJ
BpalleHus
W3Bnekarb, MHTEPNPETHPOBATH M MPeoOpa3oBhIBaTh WH(OOPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (QUTypax, MpPEICTaBICHHYIO Ha
YepTEeKax U PUCYHKaX
6.12 [IpuMeHsaTh reomerprudeckne (HaKThl U1 PEIICHHs] CTEPEOMETPUUECKUX




3ajlav, IIpCcAlloJararomux HCECKOJIIbKO HIaroB pCIuCHuA, C€CJIH YCIIOBUA

MIPUMEHEHHUS 3a/1aHbI B AIBHOU opme

6.13

OnepupoBarh OHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BremonaaTs HGﬁCTBI/IH CJIOKCHHA BCKTOPOB, BBIYUTAHHA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha 4YUCIIO, OG’BHCH}ITL, KakuMH CBOMCTBaMHU OHH

o0JIagaroT

6.15

[IpumensTH NpaBUIIO Napasuieenuneia Ipyu CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTI) MOHATHAMU: JACKAPTOBLI KOOPAMHATBI B IMPOCTPAHCTBE,
BCKTOp, MOAYJIb BCKTOpA, paBCHCTBO BCKTOPOB, KOOPAWHATBHI BCKTOpPA,
yroiax MeCxKIay BCKTOpaMu, CKaJLIpHOC  IPOU3BCACHUE  BCKTOPOB,

KOJUIMHCAPHBIC U KOMITINIAHAPHBIC BEKTOPbL

6.17

Haxomuth cyMMy BEKTOpOB M IPOM3BEAECHUE BEKTOpa HAa YHUCIO, Yroj
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOU3BEJICHUE, PACKIAIbIBaTh BEKTOP 110

JABYM HEKOJUIMHECAPHBIM BEKTOPaM

6.18

3a,Z[aBaTB IIOCKOCTb YPABHCHUCM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemate mpocTeiime reoMeTpUYECKHME 3aJlaud  Ha NPUMEHEHHE

BCKTOPHO-KOOPAWHATHOI'O METOa

6.20

Pemrats 3aa4u Ha JA0Ka3aTCJIbCTBO MAaTEMAaTHYCCKHX OTHONIICHUH H
HaxXO0XKIACHUC IT'COMCTPUUICCKHUX BCIUYHH I10 06pasuaM HUJIn aJIrOpuTMam,
IIPUMCH A HU3BCCTHBIC MCTOJbI Ipu PCUICHUN CTaHAapTHBIX

MaAaTCMaTHUYCCKUX 3aJda4

6.21

[IpuMeHATH mpoCTEHIINE IPOrPaMMHBIE CPEICTBA M JJIEKTPOHHO-

KOMMYHHUKAIIMOHHBIC CUCTEMBI IIPU PCIICHUU CTCPCOMETPHUYCCKUX 3a/1av

6.22

[IpuBOaUTE NpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U

KHU3HH, paCIIO3HABATh IIPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

6.23

[IpuMeHATh TONly4EHHBIE 3HAHHWS HA I[PAKTUKE: AHAIM3UPOBATH
peaJIbHbIE CHUTyallUM W TNPUMEHATh W3YUYEHHBIE IIOHATHSA B IIpOIECCE
MOMCKA pELIEHUs MaTeMaTHYeCKH CQOPMYJIUPOBAHHON MPOOIEMBI,
MOJEJIMPOBATh PEANIbHBIE CUTYyalluH Ha S3bIKE T€OMETPHUH, UCCIIEI0BAThH
MIOCTPOEHHBIE MOJIEJIM C MCHOJIb30BAHUEM I'€OMETPUUYECKUX IMOHITHH U
TeopeM, amnmnapara aareOpbl, peiaTh MPaKTHUYEeCKHe 3a7auu, CBSI3aHHbIE C

HaxXO0XKXIACHUCM I'€COMETPUICCKUX BEININH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

I'eomerpus

7.1

OcCHOBHBIE TOHSATHS CTepeoMeTpuH. Toduka, mpsiMasi, TUIOCKOCTb, IMPOCTPAHCTBO.
[lonsiTie 00  aKCMOMATUYECKOM  TOCTPOEHUH  CTEPEOMETPUHU:  aKCHOMBI

CTEPEOMETPUH U CIICJICTBUS U3 HUX

7.2

B3auMHOe  pacnosnoxkeHue NpsAMBIX B IPOCTPAHCTBE:  IEPECEKAIOLIUECH,
NapajuleJIbHble W CKpeluBampomuecs mpsMmele. llapamnensHocTs NOpsMBIX U
IJIOCKOCTEM B  MPOCTPAHCTBE: MapajulelibHbIe MpsMble B  IPOCTPAHCTBE,
MapaJUIENbHOCTD TPEX MPAMBIX, MAPAIUIETBHOCTh MPSIMOM M IUIOCKOCTH. YTIIBI C
COHANPABJICHHBIMA CTOPOHAMH, YTOJd MEXAY MNpSIMbIMH B MPOCTPAHCTBE.
[TapaniaenbHOCTh MIIOCKOCTEN: MapajuleIbHbIEe MJIOCKOCTH, CBOWCTBA MapalieIbHbIX
wiockocteil. [IpocTeiiimue npocTpaHCTBEHHBbIE (GUIYpbl HAa IUIOCKOCTH: TETPadp,

KY6, napajiieJIcnuIie [, IoCTPOCHUC CEUYeHU

7.3

[lepneHIUKYISIpHOCTh TPSAMOM M IUIOCKOCTH: TEPHEHAUKYJISIPHBIE TpSMBIE B
MIPOCTPAHCTBE, NPSIMbIE MapajlielbHbIE U MEPIEHAUKYIISIPHBIE K MNIOCKOCTH, IPU3HAK
NEPIEHANKYISIPHOCTH MPSIMOI U TUIOCKOCTH, TEOPEMa O MPSIMOI NMepHeHANKYISPHON
IUIOCKOCTH. YTIJIBI B MPOCTPAHCTBE: YIoJd MEXIy IMpsIMOW U IUIOCKOCTBIO,
IBYIpaHHBIA yroJl, JMHEHHBIA yros JByrpaHHoro yria. Ilepnenaukymnsp u
HAKJIOHHBIE: PACCTOSHUE OT TOYKHM [0 IUIOCKOCTH, PAaCCTOSIHME OT MpsAMOM [0
IJIOCKOCTH, MPOEKIHs (PUrypbl Ha IUIOCKOCTh. [lepneHIuKyIspHOCTh MIOCKOCTEH:
IIpU3HAaK  MEPHEHAMKYISIPHOCTH  JABYX  Iulockocte. Teopema o  Tpéx

MEePIEHIUKYISPAX

7.4

IloHsiTHE MHOTOrpaHHMKA, OCHOBHBIC DJIEMEHTHI MHOIOTPAaHHUKA, BBIIYKJBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipmsma: n-yrosbHas
IpU3Ma, TPaHU U OCHOBAHHMS NPU3MBI, MpsIMas U HAKJIOHHAs MpPU3MbI, OOKOBas U
IIOJIHAsI TOBEPXHOCTH Npu3Mbl. [lapamienenumen, mpsaMOyTroibHBIA MApaIIeIICITAIIE T
u ero corictsa. [Inpamuna: n-yrojapHas nupamMuaa, rpaHd U OCHOBaHUE ITUPAMUIBI,

OOKOBasi M IOJHAs IOBCPXHOCTh NHUpPaAMHUIbI, ITPpaBHUJIbHAA U yceqéHHaﬂ nupamMuia.




DOneMeHTHl MNpu3Mbl M nupamMuabl. [lpaBuibHBIE MHOTOTPAHHUKH: TIOHSTHE
MPaBUJIBHOTO MHOTOTpPaHHUKA, MpaBWJbHAsg MpU3Ma W MpaBUIIbHA MHUPAMHJA,
MpaBWIbHAs TPEYToJibHAS MUpPaMUIa U MPaBUIbHBINA TeTpasp, Ky0. [IpeacraBnenue
O MPaBUJIBHBIX MHOTOIPAHHUKAX: OKTa’Jp, NOACKa’Ap M HuKocarapyrue CedeHus

IIPU3MBI 1 TUPaAaMUIBI

7.5

CumMeTpusi B MNPOCTPAHCTBE: CHMMETPUS OTHOCHUTEIIBHO TOYKH, NPSMOM,
IJIOCKOCTH. DJIEMEHTBl CUMMETPHUH B MUpaMuUJaxX, Napaieienuneaax, IpaBuibHbIX

MHOT'OIrpaHHHUKax

7.6

Bbrunicnenue 371€MEHTOB MHOTOTPaHHHMKOB: péOpa, auaroHanu, yrisl. Ilnomans
OOKOBOW MOBEPXHOCTM M TIOJHON TOBEPXHOCTH MPSMONH MPU3MBI, IJIOLIA]b
OCHOBaHHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPAMOI nipu3Mebl. [lomans 00koBOi
IIOBEPXHOCTU M TIOBEPXHOCTH IPABUIBHOM IHUPAaMUAbI, TEOpeMa O IUIOLIaIu

yceuénnoit nupamuabl. [lonstue 06 06béme. O6BEM nUpaMubl, IPU3MBI

7.7

ITono6uble Tena B mpoctpancTBe. COOTHOIIEHHS MEXAY IIOLIAIIMU IOBEPXHOCTEH,

00BEMaMU ITOTO0HBIX TET

11 KITACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUA

6

I'eomerpus

6.1

]_II/IHI/IH,Z[pI/I‘lCCKaH IMOBCPXHOCTD, 06pa3y10ume L[HHPIH,HpH‘ICCKOﬁ IMOBCPXHOCTH, OChb
LIPIJIHHI[pPI‘-IGCKOfI ITOBCPXHOCTH. ]_II/IJII/IHI[pI OCHOBaHHS M OOKOBas IMOBCPXHOCTD,

oOpasyromas 1 0Ch, TUIOIaAh OOKOBOW U MOJIHON TOBEPXHOCTH

6.2

Konunueckas moBepXHOCTh, 00pa3yolie KOHUYECKON MOBEPXHOCTH, OCh U BEpIlIMHA
KOHMYECKOM mMoBepxHOCTU. KOHYC: OCHOBaHME W BepIIMHA, 0Opa3yromias M OcCkh,
wioaab OOKOBOM M TOJTHOW TOBEPXHOCTH. Y CEUYEHHBIH KOHYC: 0Opasylolue u

BbICOTA, OCHOBAHHUA U OokxoBas IMOBEPXHOCTH

6.3

Cdepa u map: ueHrp, paguyc, JuaMerp, IIoMaab MOBEPXHOCTH cdephl. B3aumuoe

PaCIIOIIOKCHHUC C(bCpBI Hn IINIIOCKOCTH, KaCaTClJIbHasA IIJIOCKOCTb K cq)epe, iomaab

cdepbl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUS Ha IMJIIOCKOCTHU. Pa3BépTKa ONUINHAPA U KOHYCa

6.5

KoMOunanmu Tten BpamieHus ¥ MHOTOTPAaHHMKOB. MHOIOIpaHHUK, ONUCaHHBIN

OKOJIO C(I)epBI, C(I)epa, BIIMCAHHAsg B MHOT'OI'PaAHHUK, UJIW TCJIO BpallICHUA

6.6

[Tonstre 00 o06bEMe. OcHOBHBIE cBOHCTBa 00BEMOB Ten. Teopema 00 00BEME

IpsIMOYTOJIBHOTO Mapajulenenunena M cieactsus u3 He€. OOBEM  IMIMHIpA,




koHyca. O0BEM 1mIapa u rionaab chepsl

[TogoOubie Tema B mpoctpaHcTBe. COOTHOIIEHUS  MEXAY  IUIOMIAISIMU

07 MOBEpXHOCTEH, 00bEMaMHK MOTOOHBIX TET
6.8 Ceuenuss nmiaMHApa (MapayieIbHO U TMEPHEeHAMKYISIPHO OCH), CEYCHHMsS KOHyca
' (mapannenbHOE OCHOBAHUIO U MPOXO/sIee Yepe3 BEPIINHY ), CEUSHHUs [apa
Bekrop Ha mimockoctd U B mpocTpaHcTBe. ClIOKEHHWE U BBIUMTAHHE BEKTOPOB.
6.9 YMHOXKEHUE BEKTOpa Ha 4ucio. PaszimokeHue BEKTOpa Mo TPEM HEKOMIUIAHAPHBIM
' BekTopaMm. IIpaBwio mnapannenenunena. Pemenwe 3amad, CBA3aHHBIX €
MPUMEHEHHUEM TPaBUJI JEHCTBUHN C BEKTOpaMu
[IpssMoyronpHas cucreMa KOOpAMHAT B IIpocTpaHcTBe. KoopawHaTel BeKTOpA.
6.10 [Ipocreiimue 3amaun B KoOpAMHATax. YTosl Mexay Bekropamu. CkanspHoe

IIPpOU3BCACHUC BCKTOPOB. Brrancienue YIJIOB MCXKAY IIPAMBIMH U IIJIOCKOCTAMU.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PELICHUH F€OMETPUYECKUX 3a/1a4




MPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOUM OBPA3OBATEJBHOMN
IPOI'PAMMBI CPEJTHETI'O OBIIIET'O OBPA3OBAHMUS

Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 0011ero
o0pa3zoBaHusi

Bianenue meromaMu J0Ka3aTelnbCTB, AJITOPUTMAMM DPEILICHUS 3aaad;
yMeHue (opMymupoBaTh W ONEPUPOBATH TOHSATHSIMHU: OIpEIeIICHHE,
aKcuoma, TEOpeMa, CJIEACTBHE, CBOMCTBO, INPHU3HAK, 0KA3aTelIbCTBO,
paBHOCHIIbHBIEC (HOPMYITHPOBKH; IPUMEHSTh UX; YMEHHE (HOPMYITUPOBATD
o0paTHOE M MPOTHBOIOJIOXKHOE YTBEP)KICHHUE, NMPUBOAUTH IMPUMEPHI U
KOHTPIIPUMEPBI, HCIOJIB30BaTh METOJ MAaTEMaTUYECKOM WHIYKIUU;
IIPOBOJNTH  JIOKA3aTEIbHbIE PACCYXKIEHUsS INPHU PpEIICHWH 3aj1ad,
OLICHMBATh  JIOTHYECKYIO  IPaBWJIBHOCTb  pAaCCyKIEHHWH; yMEHHUe
ONEpPUPOBATh MOHATUAMHU: MHOKECTBO, IIOJMHOXECTBO, ONEpALMU HAJl
MHOJKECTBAMHU; YMEHHME MHCIONb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar JJi OMCAaHMsI peabHbIX IIPOLIECCOB U SIBJICHUI U NPU PELLICHUN
3aJa4, B TOM 4YHCIE€ M3 JAPYyruxX Yy4eOHbIX MPEIMETOB; YMEHHUE
OIepUPOBATh MOHATHAMMU: Ipad, CBI3HBIN Ipad, nepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONKUCHIBaTh Tpadbl pazTHIHBIMU

CHOCO6aMI/I; HCII0JIB30BaTh Fpa(I)BI IIpyu pCHICHUH 3a1a4

YMeHne omepupoBaTh MOHATHSAMHU: HAaTypalbHOE YHCIIO, IEJI0€ YHUCIIO,
CTEIEHb C LIeJIbIM IT0Ka3aTesIeM, KOPEHb HATypaJIbHOW CTENEHH, CTEIIEHb
C paluuOHANBHBIM  TIOKa3aTelieM, CTeNeHb C  JACHCTBUTEIHHBIM
mokKaszarteneM, JiorapupM UWClIa, CHHYC, KOCHHYC ¥  TaHICHC
IPOU3BOJIBHOTO YHCJIA, OCTaTOK I10 MOJYJIIO, PAalMOHAIBHOE YHUCIIO,
UppalMOHAIbHOE  YHCJIO,  MHOXECTBA  HATypalbHBIX,  LEJNBIX,
palMoOHANbHBIX, JCHCTBUTENBHBIX YHCEN; YMEHHE HCIIOJIB30BaTh
MPU3HAKH JIETMMOCTH, HAUMEHBIIMHA OOIIWI JeNUTeNh M HaNMEHBIIIEe
o01ee KpaTHoOe, anroput™ EBKimaa npu penieHun 3aaad; 3HaKOMCTBO C
pa3NUYHBIMM ~ TIO3UIIMOHHBIMH ~ CHUCTEMaMH  CUHWCIICHUS;  yMEHHE
BBINIOJIHATh BBIYHMCIICHHE 3HAYEHUH M MpeoOpa3oBaHUS BBIPAKEHUH CO
CTENeHsAMH M Jorapupmamu, mpeoOpa3oBaHusi APOOHO-PALMOHATBHBIX

BBIPDQ)KCHUI; YMEHHE ONEPHUPOBATh MNOHITHSIMHU: TOCIEI0BATEIbHOCTD,




apugpmeTHyeckas nporpeccus, reoMeTpuYecKas nporpeccus,
O0eCKOHeUYHO yObIBaroIlas TeOMETpHUYecKass Mporpeccusi; yMEHHue
3a[1aBaTh MOCJIEJOBATEILHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX
¢dbopMya; yMEHHE OIEpUPOBaTH MOHATHUAMHU: KOMIUIEKCHOE YHCIIO,
CONPSKEHHBIE KOMIUIEKCHBIE YHCIIA, MOJLYJIb U apTyMEHT KOMIUIEKCHOTO
yuciaa, ¢GopmMa 3aluCHd  KOMIUIEKCHBIX 4ucesl (reoMeTpudeckas,
TPUTOHOMETpUUYECKass M  anredpavyeckas); yMeTb IMPOU3BOAUTH
apupMeTHyecKue IeHCTBUSA C KOMIUICKCHBIMH YHCIaMH; HPHUBOAUTH
IIpUMEPBl  HCIOJIB30BAHMS  KOMIUIEKCHBIX  YHCE;  ONEPUPOBATH
MOHATUSAMM: MaTpuma 2x2  w  3X3, onpenenuTenb  MaTPHIBL,

reOMeTpI/I‘{eCKI/Iﬁ CMBICJI OIIPECACIINUTCIIA

YMeHue onepupoBarh MOHSATUSMU: pallOHAIbHBIC, HWPPALUOHAIBHBIE,
MOKa3aTeIbHbIE, CTEIICHHBIC, JIOTapU(PMUUECKHE, TPUTOHOMETPHUECKHE
YpaBHEHUST W HEPAaBEHCTBA, WX CHUCTEMbBI; yMEHHE ONEPHPOBATH
MOHITHSIMH: TOXAECTBO, TOKIECTBEHHOE MPeoOpa3oBaHUE, YpaBHEHHE,
HEPaBEHCTBO, CHCTEMa YypaBHEHUW U HEPABEHCTB, PaBHOCWJIHHOCTH
ypaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHE pellaTh YpaBHEHHUS,
HEPaBEHCTBA U CUCTEMBI C IOMOINBIO PA3IMYHBIX MPUEMOB; pPEIIATh
ypaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl C [apaMeTpoM; IMPUMEHSATh
ypaBHEHUs, HEPABEHCTBA, WX CHUCTEMBI JJI PEIICHUs MaTeMaTHYeCKHX

3aJ1a4 U 3aJ1a4 U3 pazIU4HbIX 00J1aCTel HayKu U peaibHOM )KU3HU

YMeHue onepupoBaTh MOHATHSAMU: (QYHKLUS, YETHOCTh (DYHKIMH,
NEPUOIMYHOCTD (DYHKIIMHM, OrPaHMYCHHOCTh (PYHKIUH, MOHOTOHHOCTH
GbyHKIMYU, 3KCTpeMyM (QYHKIUHM, HauOOJIblIee U HAaUMEHbIIEe 3HAYCHUS
(YHKIMU Ha IPOMEXYTKe, HeNpepbIiBHAs (DYHKIMS, aCUMITOTHI Irpaduka
(GbyHKUMH, TIepBas ¥ BTOpasi MPOU3BOIHAS (PYHKIIUH, TEOMETPUICCKUN U
¢u3nyeckuil CMBICT TPOU3BOJHOM, I€pBOOOpa3Hasi, OIpeaesIEHHBIN
UHTETpajl, YMEHHE HaXOIUTh ACUMNTOTHI Tpaduka (QyHKIUH;, yMEHHE
BBIUUCIISATH NPOU3BOJHBIE CYMMBI, [POU3BEACHHSA, YAacCTHOIO U
KOMIO3ULUN (YHKLINH, HAXOJUTh YpaBHEHHE KacaTeJbHOM K rpaduky
(GYHKINY; yMEHWE HAXOIUTh IMPOW3BOAHBIC 3JIEMEHTAPHBIX (QYHKIHUH;
YMEHHE UCIMOJIb30BaTh NPOM3BOJHYIO JUISl MCCIENOBAaHUSA (YHKIMH,
HaXOJUTh HAWOOJbIIME M HAWMEHbIIWE 3HAUYCHUS (YHKUMH; CTPOHUTH
rpadMKd MHOTOWIEHOB C HCIOJIb30BaHUEM amlapara MaTeMaTH4ecKoro
aHaJIN3a; IMPUMEHATH IPOU3BOJHYIO I HAXOXKJIEHUS HaWIydlIero

pPEeICHY B IPHUKIAAHBIX, B TOM YHUCIIC COLNMAJIbHO-3KOHOMHUYCCKHX H




(bU3MYeCcKUX 3a7a4ax; HAXOAUTh TUIOMIAAN U 00BEMBI (UTY C MTOMOIIBIO
WHTErpajia; IPUBOJUTH MPUMEPHl MATEMATHYECKOTO MOJICTUPOBAHUS C

nomoIbpio AuddepeHuaIbHbIX YpaBHEHUH

YMeHne omepupoBaTh TMOHATHAMHU: Trpaduk (QyHKIUH, OOpaTHAs
GyHKUMA, KOMMO3UIMS (QYHKUMH, JUHEWHas (yHKUMSA, KBaJpaTHYHAs
GbyHKIHA, paroHaibHast byHKIHA, CTEIEHHAs GbyHKIHA,
TpUTOHOMETpHUYecKre  (QyHKIMM, OOpaTHble TPUTOHOMETPUYECKHE
¢GyHKUMH, TOKa3aTelnbHas M Jorapudmuyeckas QYHKLIUU; yMEHHE
CTPOUTHh TpapUKy H3YYEHHBIX (DYHKUHH, BBIMNOJIHATH MpeoOpa3zoBaHUs
rpaduKoB (GYHKUUH, UCTIOJIB30BaTh TPaQUKH JIs1 U3yUSHHs IPOLIECCOB U
3aBHCUMOCTEH, TPU pelIeHUH 3a7ad U3 APYTruX YYeOHBIX MPEIMETOB U
3aJa4 U3 peabHON JKU3HU; BbIpaXaTb (GOpMyIaMU 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU; UCIIOJNb30BaTh CBOHCTBA W Trpaduku (QyHKOMA Uis
pelleHrs ypaBHEHUH, HEPABEHCTB M 3a/1a4 C MapameTpamMu; n300paxarb
Ha KOOPJIMHATHOM TIJIOCKOCTM MHOXECTBAa pEIICHUH YypaBHEHHIA,

HEPaBCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3a/ladydl Pa3HbIX TUIOB (B TOM YHCJE Ha
MPOLEHTHI, JOJH U YaCTH, Ha JBM)KEHHUE, paboTy, CTOUMOCTh TOBapOB U
yCIIyT, HAJIOTH, 33JJa4l U3 00JIaCTH yNpPaBICHUs JUUYHBIMU U CEMEHHBIMU
(vHaHCaMM); COCTABJIATH BBIPAXKEHUS, YpaBHEHHS, HEPaBEHCTBA M HX
CUCTEMBI IIO YCJIOBUIO 3a/layM, HUCCJIEN0BaTh IOJYyUYEHHOE pPEIIEHUE U
OILICHHUBATh TPaBIONOAOOHOCTh PE3YyJbTAaTOB; YMEHHE MOJEIUPOBATh
peaJIbHbIE CUTyallud Ha SI3bIKE MATEMAaTHKH; COCTaBJISATh BBIPAXKECHMUS,
yYpaBHEHHS, HEPAaBEHCTBA M HX CHUCTEMBbl [0 YCJIOBUIO 3aJlauH,
HCCIEA0BaTh IOCTPOEHHBIE MOJEIM C UCIOJIb30BAaHUMEM ammapara

anredpbl, UHTEPIIPETUPOBATH MOTYUEHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATUAMU: cpellHee apudmMeTnueckoe, MeuaHa,
HauOoNpIllee W  HAWMEHbBIIEe 3HAYCHHUS, pa3Max, JUCIIePCHS,
CTaH/JapTHOE OTKJIOHEHHWE YHCIOBOTO Ha0Opa; yMEHHE W3BIIEKaTh,
WHTEPHPETHPOBaTh HMH(MOPMAIMIO, TPEACTABICHHYI0O B Tabiumax, Ha
auarpaMMax, rpaukax, OTpaskarollyto CBOHCTBA PEAIbHBIX IPOLIECCOB U
SBJICHUIA; TIPEICTABIIATH HHPOPMALIHIO C TIOMOUIBIO TAOIHIl U TUArpaMM;
WCCIIeZIOBaTh CTAaTHCTUYECKHE JaHHBIC, B TOM YHCJIE C NPUMEHEHHUEM
rpaduuecKuXx  METOJOB UM  DJIEKTPOHHBIX  CPEJICTB; TIpaduuecku

HNCCIICA0OBATH COBMCCTHBIC Ha6J'IIOI[€HI/I$I C 1IoOMOHOIbIK  OuarpaMm




paccerBaHUs U TUHEHHOMN perpeccun

YMeHne ornepupoBaTh MNOHATHAMU: CIyYalHBIA ONBIT W CIy4alHOE
COOBITHE, BEPOSITHOCTh CIY4YalHOTO COOBITHS; YMEHHUE BBIUUCIIATH
BEPOSATHOCTh C HCIIOJB30BaHUEM TpadUUecKuX METOJ0B; NPUMEHATH
(bopMyJIBl CIIOKEHUS M YMHOXEHHUS BEpOSTHOCTEH, (opMyiTy HOIHOMN
BEpOATHOCTH, (popmyiry beprymm, komOuHaTOpHbIE (GaKThl U (HOPMYJIBI;
OLIEHUBAaTh BEPOSATHOCTH pPEATbHBIX COOBITHI; yMEHHE OINEepHUpOBaTh
MOHATUSMM: CIy4ailHass BEIWYMHA, paCIpElEICHUEe BEPOATHOCTEH,
MaTeMaTHUYeCKOe OKMJaHHe, TUCHEPCHUs U CTaHIapTHOE OTKJIOHEHHE
CllyyallHOM BeNMYMHBI, (QYHKUUU pacOpeleneHuss |  IUIOTHOCTH
PaBHOMEPHOIO, IIOKA3aTCIIbHOTO W HOPMAJIbHOTO  PAaCIpPEIEICHMN;
YMEHHME MHCIIONIb30BaTh CBOMCTBA M3YYEHHBIX pPACIpEACICHUN s
peleHust 3a1ad; 3HAKOMCTBO C MOHATHSAMM: 3aKOH OOJNBIIMX YHCE,
METOJIbl BBHIOOPOYHBIX HCCJIEIOBAaHUM; YMEHHE TPUBOAUTH MPUMEPHI
NPOSIBJICHUS 3aKOHA OOJBIIMX YMCENT B NPHUPOIHBIX U OOIIECTBEHHBIX
SIBIICHUSIX; YMEHHE ONEpUPOBAThH MOHATUSIMU: COUYETAHUE, IEPECTAHOBKA,
YHUCIO COYETaHWH, YMCIO MEepecTaHOBOK; OuMHOM HbloTOHA; ymeHue
MPUMEHSATh KOMOMHATOPHBIE (aKTHI M PacCyKACHHS Ul PELICHUS 3a]1a4;
OLICHHUBATH BEPOATHOCTH peasbHBIX COOBITHIA; COCTaBIIATh

BCPOATHOCTHYIO MOACIIb U UHTCPIIPETUPOBATH HOHy‘-IGHHLIﬁ pe3yibTaT

YMeHue onepupoBaTh IMOHATUSAMHU: TOYKa, HpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BEJUMYMHA yIJa, IUIOCKUH yroi,
JIBYTPaHHBI YTroJl, TPEXTPaHHBIA YToJl, CKPEIIMBAIOIIHECS IpPSIMBIE,
MapajuieIbHOCTh U MEPHEeHIUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, yroi
MEXIy HpPSAMBIMH, YIOJI MEXIY HPSIMOM U IIOCKOCTBIO, YTOJl MEXIy
IJIOCKOCTSIMHU, PAcCTOSIHUE OT TOYKHU J0 IJIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMH, PACCTOSIHUE MEXY MJIOCKOCTSAMHU; YMEHUE UCIOJIb30BaTh IpU
pelIeHNH 3a1ad U3y4yeHHbIE (PAKTBHI U TEOpPEMbl IJIAHUMETPUH; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOUIEr0 MHpa; CTPOUTh
MaTEMaTUYECKHE MOJEIM C IOMOILBIO TI'€OMETPUUYECKUX IIOHATHH U

BCJIMYMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUC 3aaa4U
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YMeHue onepupoBaTh MOHATHSAMHU: IUIOMAAb (GUIYpBI, 00BbEM (GUTYpHI,
MHOTOTPaHHHK, MPABHIBHBI MHOTOTPAHHUK, CEUYCHHE MHOTOTPaHHHKA,
Ky0, mapajuieienuien, npusMa, Oupamuna, (urypa M IHOBEPXHOCTh
BpallleHus1, IWIMHIP, KOHYC, map, cdepa, Iiomanas cepsl, IIOoNaab

MOBEPXHOCTH MUPAMUJIBI, MPHU3MBL, KOHYycCa, IUIMHApA, 00BEM KyOa,




MIPSIMOYTOJIBHOTO NTapaJljieNIeNIuIea, MUPaMUAbl, NPU3MbI, LWIMHIPA,
KOHYCa, I11apa, pa3BEPTKA IOBEPXHOCTH, CEYEHUs KOHyCa U LWIMHAPA,
NapajuleJIbHbIE OCH WM OCHOBAHMIO, CEYCHHME MIapa, IUIOCKOCTb,
Kacaronascs cgepsl, IUIMHIPA, KOHYCa; YMEHHE CTPOMTh CEUYCHHE
MHOTOTpaHHMKA, N300paxkaTb MHOIOTPAHHUKH, QUIYpbl U MOBEPXHOCTU
BpAILEHUs, UX CEYEHMs], B TOM YHCJIE C IOMOIIBIO AIEKTPOHHBIX CPEACTB;
YMEHHUE TPUMEHATH CBOWCTBA T€OMETPUYECKUX (UTYp, CAMOCTOSITEIHHO
(bopMyIMpOBATH OINPECIICHUS] U3Y4aeMbIX (PUTyp, BBIABUIaTh TMIIOTE3bI
O CBOMCTBax W MpPHU3HAKAX T'€OMETPHUECKUX (PUTYp, OOOCHOBHIBATH HIIU
omnpoBepraTh HUX; yMEHHE NPOBOAUTH Kiaccudukanuo ¢uryp mo
pa3IMYHBIM TNPU3HAKAM, BBIIOJIHATH HEOOXOJMMBbIE JIOMOJHUTEIIbHBIC

MTOCTPOCHUS
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YMeHue omnepupoBaTh TMOHATHSIMH: JIBIDKEHHE B IPOCTPAHCTBE,
TapauIeIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMOM00US, TMOMOOHBIE QUTYpPBI; yMEHHE
pacro3HaBaTh paBHbIC W TMOJOOHBIE (QUTYpPHI, B TOM YHCJIE B MPUPOJE,
UCKYCCTBE, apXUTEKType; HCIIOJIB30BaTh TCOMETPUYECKHE OTHOIICHUS
MpU PEIICHUU 3a]a4; HAaXOJUTh T€OMETPUYECKHE BEIUYHMHBI (IIMHA,
yroj, IUIomanas, 00bEM) TPU pEelIeHUH 3a7ad U3 APYIuX YdeOHBIX
MPEIMETOB M U3 PEANbHON JKU3HH, YMEHHUE BBIYUCIATH T€OMETPUUECKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIAJh, O0BEM, IUIOIIAIL TIOBEPXHOCTH),
UCTOJB3ys M3Y4YCHHbIC (DOPMYJBI M METOZBI, B TOM 4YHCJE: IUIOIIAIb
MMOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCA, IIWIMHAPA, TUIOMAAb cepsr;
00bEM Ky0a, MPSIMOYTOJILHOTO IapajuIeNeuIe/ia, MTUPaMHIbI, TPU3MBI,
WIMHApPA, KOHyca, Iapa; yMEHHWE HAaXOJUTh OTHOIIEHUE OO0BEMOB

MoJ1I00HBIX QUryp

YMeHue onepupoBaTh MOHATUSMU: MPSAMOYTOJIbHAs CUCTEMa KOOpPAMHAT,
BEKTOp, KOOPAMHATBHI TOYKH, KOOPJIMHATHI BEKTOpPA, CyMMa BEKTOPOB,

NPOM3BEJCHUE BEKTOpa HA YHCIIO, Pa3joKEHHE BEKTOpa 1Mo Oa3wucy,

12 CKaJIIpHOE TPOU3BEJIEHHE, BEKTOPHOE IPOU3BENEHHE, YIoJd MEeXIy
BEKTOpPAMH; YMEHHUE UCIOJIb30BaTh BEKTOPHBIN U KOOPAMHATHBIN METOJ
JUId  pelleHMs TeOMEeTpUYEeCKMX 3a7ad W 3ajad JApYyrux ydeOHbIX
IIPEIMETOB

13 YMenue BbIOMpaTh NOAXOIAIIMM METOA JJii pelIeHHs 3a7auu;

IIOHUMAaHHUEC 3HAYUMOCTH MAaTEMATUKKW B M3YUYCHHHM IPUPOIHBIX H

OOIIIECTBEHHBIX IPOIIECCOB M SABICHHH; yMEHHE Ppaclo3HaBaTh




IIPOSIBJICHUE 3aKOHOB MAaTeMaTUKM B MCKYCCTBE, YMEHHE IPHBOJIUTH
IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCHHCKOM W  MHUPOBOHU

MaTeMaTUYeCKON HayK1




IHEPEYEHD 9JIEMEHTOB COJAEPXAHMUS, IIPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUA

Kon

1 Uucna v BBIYUCIECHUS

1.1 Harypanbnble u nenbie yucna. [IpusHaku 1eIUMOCTH LETbIX YUCEe

o Panmonaneupie uncia. OOBIKHOBEHHbIE U JCCATHYHBIE JIPOOH, TMPOICHTHI,
' OECKOHEYHBIC TIEPUOANYSCKHE APOOH

13 ApudmeTrueckuii KOpeHb HaTypalbHON cTeneHu. J[eHcTBUs ¢ apupMETHISCKHUMHU
' KOPHSIMU HAaTypaJIbHOW CTENEHU

14 Crenensb c¢ 1enbiM nokazareneM. CTeneHb ¢ palioHaIbHBIM Moka3aTeiaeM. CBocTBa
' CTEINEHU

Ls CuHyC, KOCMHYC M TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' ApPKTaHTEHC YUCIIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTudHbie M HATypadbHBIC JTOTapru(MbI

JleiicTBuTenbHBICE 4YHUCHA. ApUPMETHYCCKHE ONEpalud C JeHCTBUTCILHBIMH
1.7 yrcnamu. [IpubnuxEHHbIC BHIYUCICHUS, IPaBUIIa OKPYTJICHUS, IPUKUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIEHUN

1.8 [IpeobpazoBanue BeIpaxeHUM

1.9 KommiekcHbie ynucna
2 YpaBHEHHUsI U HEPABEHCTBA

2.1 Lemnple 1 1poOHO-paIIOHATBHBIE YPAaBHEHUS

2.2 HppanuoHanbHble ypaBHEHUS

2.3 TpuroHomeTpuyeckre ypaBHEHUS

2.4 [TokazarenpHbIE U TOTapUPMUIESCKIE YPABHEHUS

2.5 Lenbie u 1poOHO-paliOHATbHBIE HEPABEHCTBA

2.6 HppanunoHanbHbIe HEPABECHCTBA

2.7 [TokazarenbHble U TorapupMUUECKHe HEPaBEeHCTBA

2.8 TpuroHomeTpuuecke HepaBeHCTBA

2.9 CucteMbl 1 COBOKYITHOCTH YPABHEHHI U HEPABEHCTB

2.10 YpaBHEHUsI, HEpABEHCTBA U CUCTEMBI C TapaMeTpamMu




2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeaeauTeab MaTpULIbl
3 OyHKIMU U Tpaduku
11 OyHkuMs, crnocodbl 3ananus ¢yHkuuu. ['paduk ¢yskiuu. B3aumuao oOpatHbie
. ¢bynkuu. YétHele u Heu€THbIe PyHKmU. [leproanueckue GyHKIUN
Obnacte ompeneneHuss W MHOXECTBO 3HaueHWH ¢yHkiuu. Hymnm ¢yHKmm.
12 [IpomMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
' MakcuMymbl ¥ MUHUMYMBI (yHkuuu. HawuGomnbiiee M HauMeHbIIee 3HAUYCHHE
(YHKITUU Ha IPOMEKYTKE
33 CrenenHast (QyHKIUS C HATypaJlbHBIM M IEJbIM IOKaszarenem. EE cBoiicTBa u
. rpaduk. CBoiicTBa u rpaduK KOpPHs /7-0i CTEHEHH
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpapuKu
3.5 [TokazarenbHas u Jorapudmuueckas QyHKINU, UX CBOMCTBA U IpaduKu
16 Touku paspeiBa. AcuMmnToThl rpadukoB ¢yHKumid. CBoWcTBa  (YHKIIHM,
' HETPEPHIBHBIX Ha OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 331aHUS MTOCIIEOBATEILHOCTEH
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmyra CI0XXKHBIX MPOLIEHTOB
4 Hauana matemaTuueckoro anainsza
4.1 [MpousBoanas ¢pyHkimu. [Ipon3BoIHbIE SI€MEHTAPHBIX (PYHKIIHIA
[IpumeHeHne NPOM3BOAHONW K HCCIENOBAHUIO (YHKIMI HAa MOHOTOHHOCTH H
4.2 aKcTpeMyMbl. HaxoxaeHrne HaumOOJBIIEro U HauMEHbBIIEro 3Ha4eHus] (pyHKIUU Ha
OTpe3Ke
43 [TepBooOpasnas. MaTerpan
5 MHoOkecTBa U JIOTUKA
5.1 MHoOkecTBO, onepaly HaJl MHOKecTBaMHU. [narpammsl Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHocTh
6.3 KomOunaropuka
7 I'eometpus
7.1 @urypsl Ha MIIOCKOCTH




7.2

HpHMHe U IINIOCKOCTH B ITPOCTPAHCTBE

7.3 MHororpasHuK#
7.4 Tena u MOBEpXHOCTH BpAILICHUS
7.5 Koopaunats! u BEKTOPBI




YYEBHO-METOANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HNHTEPHET
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