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HOACHUTEJBHASA 3AIIMCKA

Pabouas nmporpamma ydebHoro kypca «l eomerpusi» 6a30BOro ypoBHS AJis
oOyuaromuxcst 10 —11 kmaccoB pa3zpaborana Ha ocHoBe DenepanbHOrO
roCyJIapCTBEHHOrO0  00pa3oBaTeNbHOTO  CTaHJapTa  CpPEAHEro  0OIIero
00pa3oBaHusl, ¢ YYETOM COBPEMEHHBIX MUPOBBIX TPEOOBAaHUM, MPEIbABISAEMbIX
K MaTeMaTU4eCKOMYy OOpa30BaHUIO, U TPAAMIIUN POCCUICKOro 0O0pa3oBaHMS.
Peanuzanus IPOrpamMMBl o0ecrieuynBaeT OBJIAJICHHE KJTFOUEBBIMU
KOMITETEHLIUSIMH, COCTABIISIOIIMMH OCHOBY JIJIsI CAMOPAa3BUTHSI M HEMPEPBIBHOTO
oOpa3oBaHusl, LEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U
MTO3HABATEJIBHOTO PA3BUTHS JINYHOCTH O0YUYaIOIIHUXCS.

HEJIU U3YUYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca I€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHusl 00YCJIOBJIEHA NMPAKTUYECKON 3HAYMMOCTBIO METANpPEAMETHBIX H
MIPEAMETHBIX PE3yJIbTATOB O0YyYEHHUsI T€OMETPUM B HAIPABICHUHU JTUYHOCTHOTO
pa3BuTHs oOywaromuxcs, (opMUpOBaHUsS (PYHKIHOHAIBHOM MaTEeMaTUYECKON
IPAaMOTHOCTH, HM3y4Y€HHUS JIPYyruX Y4YeOHbIX JAWCHMIUIMH. Pa3Butue vy
oOy4Jaronuxcsi MpaBUIbHBIX MPEACTABICHUN O CYIIHOCTH U MPOUCXOXKICHHUH
r€OMETPUYECKUX AaOCTpaKLMii, COOTHOIICHHH PEAJIbHOIO0 U HJIEAJIBHOTO,
XapakTepe OTPAKEHUS MATEMAaTUYECKOW HAYKOM SBICHHM M IPOLIECCOB
peanbHOr0 MHUpa, MECTE TEOMETPUU B CUCTEME HAYK U POJU MATEMATUUYECKOTO
MOJCIIUPOBAHUS B HAyYHOM T[IO3HAHMM W B INPAKTUKE CIOCOOCTBYET
(OpMHpPOBAaHMIO HAYYHOTO MHUPOBO33PEHUS YyYalllUXCs, a TaKXKe KayecTB
MBIIUIEHUS, HEOOXOAUMBIX JJIs aJaNTalliid B COBPEMEHHOM OOILIECTBE.

I'eomeTtpus siBNsieTCA ONHUM M3 0A30BBIX MPEAMETOB Ha YPOBHE CPEIHETO
oOmiero o0Opa3oBaHMs, TaK Kak OOECHEeYMBAET BO3MOXKHOCTb HM3YYEHHUS Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHOM HANPaBJIEHHOCTH, TaK U TyMaHUTapPHOM.

Jlornyeckoe MblUIeHHE, (GOPMUPYEMOE TPU HU3YUEHUU OO0YYaIOIIUMHUCS
MOHSITUMHBIX OCHOB TEOMETPUHM U TIOCTPOSCHUH LEMOYKH JIOTHYECKHUX
YTBEPXKACHUM B XOJIe PEIICHUS T€OMETPUUYECKUX 3ajad, YMEHHE BBIIBUTATh U
OMpPOBEPraTh TMIIOTE3bl HEMOCPEACTBEHHO MCIOJB3YIOTCS MPHU PEIICHUH 3a]ay
€CTECTBEHHO-HAYYHOT'0 IIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHrue OpueHTHPOBATHCSA B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb
BO BCEX 00JaCTIX AESATENbHOCTU yenoBeka. OpueHTalus 4elioBeKa BO BPEMEHH
U OPOCTPAHCTBE — HEOOXOIUMOE YCIOBHUE €ro COLMAIBHOTO ObITHs, (opma
OTpPaXKEHUSI OKPYKAIOIIET0 MUPA, YCIOBUE YCIEIIHOTO MO3HAHUS U aKTUBHOIO
npeoOpa3oBaHus JAeUcTBUTENbHOCTU. OmepUpoBaHUE MNPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSIET pa3Hble BUJbI YYEOHOW W TPYIAOBOM NEATETBLHOCTH,
ABJISIETCSI OAHUM M3 MPO(ECCUOHATBHO BaXXHBIX KayeCTB, MO3TOMY aKTyallbHa
3a7a4a (GOPMUPOBAHUS Y OOYUYAIONIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBHUJIHOCTH OOPAa3HOTO MBIIUJIEHUS! — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON AESTEIBHOCTH [0 MHOTUM HaIlpaBICHUSIM.

Lens ocBoenusi mporpamMmbl yueOHOTO Kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00y4yeHusi — o001ieo0pa3oBaTeIbHOE W OOILIEKYIBTYPHOE pa3BUTHE
oOydaromuxcst 4yepe3 oOOecleuyeHHe BO3MOXKHOCTH  NPUOOPETEHHS U
UCIIOJIb30BAHUS CHUCTEMATUYECKUX TEOMETPUUYECKUX 3HAHUM U JEUCTBUH,
cnenu(@UUHbIX ~ T€OMETPUM, BO3MOXKHOCTH  YCIEIIHOTO  IMPOJOJIKEHUS
oOpa3oBaHMsl MO CHEUUATBHOCTSM, HE CBSA3aHHBIM C  TPUKIATHBIM
UCIIOJIb30BaHUEM T€OMETPUHU.



[Iporpamma mo reoMerpuum Ha 0a30BOM YpPOBHE MpeIHAa3HA4YCHA IS
oOyJaronMxcsi CpeIHEW IIKOJbl, HE HCIHBITHIBABIIMX  3HAYUTEIBbHBIX
3aTpyIHEHU Ha YPOBHE OCHOBHOTO 00mIero odpasoBaHus. Takum o0paszom,
oOyyaroruecss Ha 0a30BOM YPOBHE JOJIKHBI OCBOUTH OOIIME MaTeMaTHYECKHUE
YMEHHsI, CBSI3aHHBIC CO CHEIU(PUKON TeOMETPUH U HEOOXOAUMBIE ISl )KU3HU B
COBpeMEHHOM obOuiecTBe. Kpome 3TOro, OHM HMMEIOT BO3MOXXHOCTb H3YYHTh
reoMeTpuio Ooliee TITyO0KO, €Clii B JAIbHEHUIIIEM BO3ZHUKHET HEOOXOIUMOCTh B
reOMETPUUYECKUX 3HAHUSIX B MPO(ecCHOHATBHOM e TEIbHOCTH.

JlocTH)KE€HHE LIeJId OCBOEHHUs MPOrpaMMbl O00ECHEUHMBAETCS PEIICHHEM
COOTBETCTBYIOIIMX 3a4ad. [IpHopuTETHBIMM 3aJadyaMud OCBOEHHS Kypca
«I"'eomeTpumn» Ha 6a30BoM ypoBHE B 10—11 knaccax ABISrOTCS:

e (opmHpoBaHHE TMPEICTABICHUS O TEOMETPUM KaK YacThU MHPOBOM

KYJbTYPbI 1 OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIUM MUPOM;

e (opMupoBaHuE NpeACTaBICHUS O MHOTOIPAaHHUKAX U TeJlaxX BPAIlCHUS
KaK O BaXHEHMIIMX MAaTEeMAaTHUYECKHMX MOJIENAX, MO3BOJISIIOLIUX
OMKCHIBATH U U3y4YaTh Pa3HbIE SIBJICHUS OKPYXKAIOLIET0 MUPA;

e (QopMupoBaHue yMEHHs pacloO3HaBaTh HAa YEpTEXkKaX, MOJEISAX U B
peaTbHOM MHpPE MHOTOTPAaHHHUKH U TeJla BpaIlleHUS;

e OBJIQJICHME METOAAMHM pEIICHHMs 3aJad Ha T[OCTPOCHHS  Ha
M300paKEHHSIX TPOCTPAHCTBEHHBIX (PUTYD;

e (QopMupoBaHuE YMEHHS ONEPUPOBATH OCHOBHBIMH MOHSATUSAMH O
MHOTOIPAaHHHMKAX M TeJaX BPALLEHUS U UX OCHOBHBIMU CBOICTBaMU;

e OBJIQJICHUE AQJITOPUTMAMH PEIHICHHS OCHOBHBIX THUIIOB  3ajady;
(opMHpOBaHWE YMEHHS TPOBOJUTH HECJOXKHBIE JIOKa3aTelIbHbIE
PAcCyKJIEHUS B XOJE PELIECHUs CTEPEOMETPUUYECKUX 3aJ1ad M 3a]ad C
MPAKTUYECKUM COJEPIKAHHUEM;

e pa3BUTHE  WHTEJUIEKTYaJbHbIX M  TBOPYECKHUX  CIOCOOHOCTEHN
oOy4Jaroniuxcsi, IO3HABATEIIbHOW aKTUBHOCTU, MCCIEI0BATEIbCKUX
YMEHHM, KpUTUIHOCTH MBITIICHUS;

e (¢opmupoBaHue  (PYHKIHMOHAJIBHOW  TPaMOTHOCTH,  PEJICBAHTHOMU
F€OMETPUU: YMEHHE paClo3HaBATh IMPOSIBICHUS TE€OMETPHUUYECKUX
MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peaJbHBbIX >KU3HEHHBIX
CUTYaIUsX U MPHU U3YYCHHUH APYTUX yUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEl M 3aKOHOMEPHOCTEH, (POpMYyIMpOBaTh KX Ha S3bIKE
r€OMETPUU M  CO3/1aBaTh TIE€OMETPUYECKHE MOJEIH, MPUMEHSTH
OCBOCHHBIA TE€OMETPUYECKUM ammapar il pEHIeHHs] MPaKTHKO-
OpPUEHTHUPOBAHHBIX  3aJay, MHTEPIPETUPOBATH U  OLICHUBATH
MOJIyYCHHbIE PE3YJIbTATHI.

OTnuuuTenbHO 0COOCHHOCTHIO TPOTrPAMMBI SIBJIIETCS BKIIFOUEHHUE B KypC
CTEPEOMETPUM B Hauyalle €ro Uu3Yy4YeHHUs 3aJad, pelIaeMblX Ha YpOBHE
MHTYUTHUBHOTO MO3HAHUS, U ONPEeeIEHHBIM 00pa30M OpraHu30BaHHas padoTa
HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JOTMYECKOTO M MPOCTPAHCTBEHHOIO
MBIIIJIEHUS, CTUMYJIUPYET MPOTEKaHNE MHTYUTHUBHBIX MPOILIECCOB, MOTUBUPYET
K JaJbHEUILIEMY U3YYECHUIO IIPEIMETA.

[Ipeanoutenue oTAAETCSA HATJISAIHO-KOHCTPYKTUBHOMY METOAY OOy4eHus,
TO €CTh TEOPETUYECKHE 3HAHUS HMEIOT B CBOEW OCHOBE YYBCTBEHHOCTH
NPEIMETHO-TIPAKTUYECKON  JeATEIbHOCTH. Pa3BUTHE  MPOCTPAHCTBEHHBIX
NPEACTAaBICHUNA Yy Yy4allluXCs B Kypce CTEPEOMETPUU MPOBOJUTCS 32 CUET
penieHusl 3ajad Ha CO3JaHuEe NPOCTPAHCTBEHHBIX OO0pa3oB W 3ajJad Ha
onepupoBaHUE MPOCTPAHCTBEHHbIMU oOpa3zamu. Co3naHue oOpasza MpOBOAUTCS



C OMOPOH Ha HATJSAHOCTH, a ONIEPUPOBAHKIE 00Pa30M — B YCIOBUSIX OTBJICUCHUS
OT HaIJISIAHOCTH, MBICIEHHOTO U3MEHEHUS €T0 UCXOHOTO COJIEP KAHMS.

OcHoBHBIE copepkaTenbHble JTuHUM Kypca «l'eomerpum» B 10-11
Kkinaccax: « MHororpanHukn», «IIpssMble U IIOCKOCTH B MPOCTPAHCTBEY, «Tena
BpaieHus», «BekTopel M KoOpIMHATBI B mpocTpaHcTBe». DopMupoBanue
JIOTUYECKUX YMEHUU pACTIPEIENSIETCS] HE TOJIBKO 10 COAEP/KATEIbHBIM JTUHUSM,
HO | 110 ToJjaM 0Oy4eHHS Ha YPOBHE CPEIHETO 00IIeTr0 00pa3oBaHusI.

Conepxanne o0Opa30BaHUsl, COOTBETCTBYIOIIEE MTPEAMETHBIM PE3yJIbTaTaM
OCBOEHHUs paboueld MporpaMMbl, paclnpenea€HHbBIM 0 ToJlaM OOy4YeHHs,
CTPYKTYpUPOBAHO TaKUM O0pa3oM, 4YTOOBI OBJAJCHHE TE€OMETPUUCCKUMHU
MOHATUSIMUA M HABBIKAMH OCYIIECTBIISUIOCH MOCIEA0BATEIBHO U MOCTYNATENBHO,
C COONIOACHWEM TMPHUHIMIIA TIPEEMCTBEHHOCTH, 4YTOOBI HOBBIC 3HAHMS
BKJIIOYAJIUCh B OOLIyI0 CHUCTEMY TIE€OMETPHYECKUX  IPEICTaBICHUI
oOy4Jaronuxcsi, pacmumpsis U yrayosss e€, o0pa3ysl IpOYHblE MHOKECTBEHHBIE
CBA3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuyenue reomerpun orBoaures 2 yaca B Henento B 10 kimacce u 1 yac
B Hemenmo B 11 kiacce, Bcero 3a aBa rojga oOydeHus - 102 yueOHbIX yaca.
COJEPXAHUE YYEBHOI'O KYPCA

10 KUIACC

IIpsiMmble ¥ MVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TOHATHS CTEpeOMETpUM. Touka, mOpsMas, IIJIOCKOCTb,
npoctpaHcTBO. lloHsATHE 00 aKCHMOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anmHoe pacnosniokeHHe NpsMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajulesibHble W CKpeIMBAKOIIMecs npsMble. llapamienbHOCTh NpAMBIX U
IJIOCKOCTEW B MPOCTPAHCTBE: NapaJUIEIbHBIE TMpPAMBIE B IPOCTPAHCTBE;
MAPAIUIEIBHOCTD TPEX MPSAMBIX; MAPAIIIEIBHOCTh MPSIMON U TUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YIOJ MEXAY NPSAMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEW:  MapajulesibHblE  IUIOCKOCTH;  CBOMCTBA
napajieldbHbIX IUIOcKOocTe. I[lpocreiiline NpoCTpaHCTBEHHbIE (QUIYpPHl Ha
MJIOCKOCTH: TETpa’Ap, KyO, mapasuieNenume]]; HOCTPOEHUE CEUCHHI.

[leprieHIMKYISAPHOCTH NPSAMOM U INIOCKOCTH: IEPIEHAUKYJIISPHBIE ITPSMBbIE
B IIPOCTPAHCTBE, NPSAMBIE NapajuIebHbIe U NEPIECHAUKYISPHBIE K IIJIOCKOCTH,
IIPU3HAK TEPHEHAUKYISIPHOCTH IIPSAMOM U IUIOCKOCTH, TEOpeMa O NPSAMOU
NEPIIEHAUKYJIAPHOUN IUIOCKOCTU. YTIUIbl B IIPOCTPAHCTBE: YIOJI MEXKAY IIPSAMOMN U
IUIOCKOCTBIO; JBYTPAHHBIA  YIOJI, JMHEHMHBIM YroJl JBYIPAHHOTO YyIJa.
[lepnieHauKynssp YW HAaKJIOHHBIE: PACCTOSIHUE OT TOYKM J0 IUIOCKOCTH,
paccTosiHUE OT MPSAMOM A0 IUIOCKOCTH, MPOEKUUSI (PUTYpPhl HA IIIOCKOCTb.
[lepnieHAUKYISAPHOCTh IUIOCKOCTEW: IIPU3HAK NEPIECHAUKYISAPHOCTH IBYX
IJI0CKOCTEN. TeopemMa 0 TpEX NEPIEHAUKYIAPAX.

MHoOrorpaHHuKH

[ToHsiTMe  MHOrOrpaHHMKa, OCHOBHBIE JJIEMEHTBl MHOI'OTPAaHHUKA,
BBIIIYKJIBIE W HEBBINYKIbIE MHOIOIPAHHUKM; pPa3BEPTKA MHOIOTPAHHHUKA.
IIpusma: n-yrojpHas npu3Ma; TPaHU U OCHOBAHUSA NPU3MBI;, IpsAMas U
HAaKJIOHHAasT  OpU3Mbl; OOKOBass W  TMOJHAs  TOBEPXHOCTh  HPHU3MBI.
[Tapajutenenumien, MNPAMOYrOJbHBIM IMApaJUICJIENUIIE] W €ro  CBOMCTBA.



[Mupamuna: N-yronbHas nMupamuia, TPaH U OCHOBAaHUE MHUpaMUbI; OOKOBas U
MOJIHASL TOBEPXHOCTh MHPAMHbI; TpaBWIbHAS W YCEUEHHAs MUpaMHIA.
DOneMeHThl MpU3Mbl M TUpaMujbl. [IpaBuUibHBIE MHOTOTPAHHUKU: TIOHATHE
MPaBUJIBHOTO MHOTOTPAaHHHUKA; MpaBUJIbHAs MpHU3Ma U MpaBUJIbHAS MUPAMHIA;
nmpaBWJIbHAs TPEYrojpHAs TMUpaMHIa W TNPaBWIBHBIA TeTpadap; Kyo.
[IpeacraBineHre O MpPaBUIBHBIX MHOTOTPAHHUKAaX: OKTa’Ap, IOACKa’aAp U
ukocadip. CeueHus: npu3Mbl U MUPAMUJIBIL.

CuMMeTpHsi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSMOM,
IJIOCKOCTH. ODJIEMEHThl CHMMETPUM B NHUpaMyAax, NapajUiesenunenax,
MPABUJIBHBIX MHOTOTPaHHHUKAX.

Boeluucienre 37I€MEHTOB MHOTOIPAHHHMKOB: pPEOpa, AMArOHaIM, YTJIbI.
[Inomans OOKOBOI MOBEPXHOCTH M IOJHOW IMOBEPXHOCTU MPSMON IPHU3MBI,
IUIOIIAh OCHOBAHMM, TeopemMa O OOKOBOM NOBEPXHOCTH MNPAMOW MPHU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH M TIOBEPXHOCTH MPABHIBHON MHpPaMUJIbI,
TeopemMa O oA yceuéHHou nupamuabl. [lonarue o6 oObéme. OOBEM
MUPAMHU/IBI, TPU3MBI.

[logoOHbie Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOMIAASIMHU
MOBEPXHOCTEN, 00BEMAMU MTOJAOOHBIX TEN.

11 KUIACC

Tesa Bpamenus

Hunuuapuueckass  MOBEPXHOCTb,  OOpasylolue  WJIAHIPUYECKOU
MTOBEPXHOCTH, OCh LMJIMHIAPUYECKOW MOBEPXHOCTH. l{unuHap: OocHOBaHUS U
OOKOBasi MOBEPXHOCThb, OOpasyrollas W OCh, IUIONMIaAb OOKOBOM M TMOJHOM
MOBEPXHOCTH.

Konunueckast noBepXHOCTh, 00pa3yroume KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHHUYECKOM mMoOBepXHOCTH. KOHyC: OCHOBaHME M BepIIMHA,
oOpasyromas U OCb; IUIONIAAhr OOKOBOM W TOJHOM MOBEPXHOCTU. Y CECUEHHBIN
KOHYC: 00pa3yIollue U BbICOTA; OCHOBAaHUA U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AMaMeTp; IIOMaab TOBEPXHOCTH CPEpHI.
B3auMHoe pacnosnoxkenue chepbl M IJIOCKOCTH; KacaTeiabHash IUIOCKOCTh K
cthepe; miomaas chepsl.

N300paxxeHre Ten BpallleHWs Ha IUIOCKOCTU. Pa3BépTka ummimHapa u
KOHYyca.

KoMmOvHanuu Ten BpallleHHss MW MHOTOTPaHHUKOB. MHOTOrpaHHUK,
ONMMCaHHBIA OKOJIO cdepbl; cdepa, BOUCAaHHAS B MHOTOTPAHHUK, WM TEJO
BpAalllCHMUS.

[Tonsatue 06 oOvéme. OCHOBHBIE CBOMCTBA 00BEMOB Teil. TeopemMa 00
00bEME MPSIMOYTOJIBHOTO Tapajuienenunena W cieactBuss u3z He€. OO0bEM
HUIUHIpa, KoHyca. O0BEM 1m1apa U miomaab chepsol.

[Tono6nusie Tena B mpocTpaHcTBEe. COOTHOIIECHUS MEXKIY IUIOMAAsIMU
MOBEPXHOCTEHN, 00bEMaMU TOJIOOHBIX TEJl.

Ceuenusa nwiMHApa (MapauieNbHO U MEPHEHAMKYJISAPHO OCH), CEYEHUs
KOHyca (nmapajuieIbHO€ OCHOBAHHMIO M MPOXOJSINEE Yepe3 BEpUIMHY), CEUCHHUS
mapa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha miockocth m B mpocTpaHcTBe. ClioKEHHME W BBIYMTaHUE
BEKTOPOB. YMHOXEHHE BEKTOpa Ha 4ucio. PasioxkeHue BekTopa IO TpEM
HEKOMIUIaHapHbIM BekTopaM. lIpaBwino napamnenenunena. Pemenne 3anay,
CBSA3aHHBIX C MPUMEHEHHEM MpaBUJl JAEUCTBUN ¢ BekTopamu. [IpsiMoyronbHas



cucremMa KoopauHaT B mpocTtpaHcTBe. Koopamuatel Bektopa. IIpocreiimme
3aJa4d B KOOpJAMHATaX. YToja Mexay BeKropamu. CKaJspHOE IPOU3BENCHUE
BEKTOPOB. BpluncieHne yrioB MeXAy NOpsSIMBIMA M IJIOCKOCTSIMM.
KoopanHaTHO-BEKTOpHBIM METOA NPU PELIEHUM TEOMETPUYECKUX 3aJ]1ad.
IHJIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUSI MPOTPaMMbl Y4EOHOTO MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xxnanckoe BocnuTanue:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOW TO3HWIMH  OOYyYaromerocss Kak
AKTUBHOI'O W OTBETCTBEHHOI'O 4JI€HA POCCUMCKOrO 00IIECTBA, MPEACTABICHUEM
O MAaTeMaTHYECKHX OCHOBaX (DYHKIMOHUPOBAHUSI PA3JIUUHBIX CTPYKTYD,
ABJICHUM, MPOUEAYp TPakJaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI W TP.),
YMEHHEM B3alMOJICCTBOBATH C COIIMATIbHBIMU UHCTUTYTaMU B COOTBETCTBUHU C
uX (QYHKIUAMHU U HAa3HAYCHUEM.

IlaTpuoTu4yeckoe BOCIUTAHME:

chopMHPOBAHHOCTBIO  POCCHHCKOM  TPaXKTAHCKOM  HMACHTHYHOCTH,
YBKEHUS K MPOIUIOMY M HACTOSIIEMY POCCHUICKONM MaTeMAaTHKU, [IEHHOCTHBIM
OTHOUIEHHEM K JOCTHXXEHUSIM POCCUHUCKHMX MaTEMaTUKOB M POCCHMCKOU
MaTeMaTUYECKOW IIKOJbI, K HCIOJIb30BAHUIO ATUX JIOCTHXKEHUM B JPYrux
HayKax, TEXHOJIOTHUAX, chepax SKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(hOpPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, HSTUYECKOTO TOBEJCHUS,
CBSI3aHHOTO C  MPAaKTUYECKUM TMPUMEHEHUEM JIOCTUKEHUM HAyKH W
NEATEIbHOCThIO YUEHOr0; OCO3HAaHUEM JIMYHOTO BKJaJa B TOCTPOCHHE
YCTOWYUBOTO OYyAYIETO.

JcTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHEM K MUPY, BKJIIOYAsi ICTETUKY MaTeMaTUYECKUX

3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad, peleHnH, paccyXIEHUN;
BOCIIPUMMYHBOCTBIO K MATEMaTUYECKUM acCIleKTaM pAa3jIu4HbIX BHJIOB
UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHUS NPHUMEHSITh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3JI0pOoBOro U 0Oe3omacHoro o0paza KU3HHU, OTBETCTBEHHOIO
OTHOLIEHUSI K CBOEMY 3JI0pPOBBIO (30pOBOE MUTAaHHE, COATAHCHUPOBAHHBIN
PEXKUM 3aHITHIN U OTIBIXA, PEryJsipHas pu3nyuecKasi akTUBHOCTD); (PU3NYECKOTO
COBEPILIEHCTBOBAHMS, npu 3AHSTHIX CIIOPTUBHO-03/J0POBUTEIHHOM
NEeSATEIBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCOBHAHMEM LIEHHOCTH TPYJIOJIIO0US; HHTEPECOM K
paznuuyHbiM  cdepaM  TpodecCHOHaTbHON  AESITENbHOCTH, CBS3aHHBIM C
MaTEMaTUKOW U €€ MPUIIOKEHUSIMH, YMEHHEM COBEpILATh OCO3HAHHBIA BBIOOD
Oynymieit npodeccun M peaau3oBBIBaTh COOCTBEHHBIE >KU3HCHHBIC IUIAHBI,
FOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTUYeCKOMY OOpa3oBaHHUIO U
caM000Opa30BaHUIO Ha MPOTSKEHUU BCEH >KM3HU; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3aJ1a4 MaTeMaTUYECKOM HapaBIEHHOCTH.

JKOJIOruYeCcKoe BOCIMTAaHHE:



c(hOpPMHUPOBAHHOCTHIO IKOJIOTHYECKOW KYJIBTYPHI, IOHUMAHUEM BIIUSHUS
COLMAIBHO-D)KOHOMUYECKUX  IPOLECCOB HA COCTOSHUE TMPHUPOJHOU U
COLIMAJIBHOM Cpebl, OCO3HAHMEM TIJIOOAJIBHOIO XapaKTepa 3KOJIOIMYECKUX
npoOJjieM; OpHEHTalMel Ha TMPUMEHEHWE MATEMAaTHUUYECKUX 3HAHUW IS
perieHus 3a1ad B 00JaCTH OKPYXKAIOIICH Cpenbl, TIIaHUPOBAHUS TTOCTYIIKOB U
OLICHK! UX BO3MOJKHBIX MMOCJICICTBUAN JISI OKPYKAIOIIEH CPEIbL.

[leHHOCTH HAYYHOI'O MO3HAHMSL:

c(hOpMHPOBAHHOCTHIO MHPOBO33PEHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY VYpPOBHIO pa3BUTHUSI HAyKH U OOIIECTBEHHOW MPAKTUKH,
MOHUMAaHUEM MAaTeMaTHYEeCKOW HAYKH KaK c(hephbl YeTOBEYECKOM JACSITEIHHOCTH,
3TanoB €€ pa3BUTHA W 3HAYMMOCTH IS PA3BUTUSA UHUBWIA3ALNU; OBJIAJCHUEM
SI3bIKOM MATEMATUKU U MAaTEMATUYECKOM KYJBTYPOU KAaK CPEJICTBOM MO3HAHUS
MHpA; TOTOBHOCTBIO OCYIIECTBIISITH NPOECKTHYIO M  MCCIENOBATENBCKYIO
NEATENbHOCTh UHANBUAYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHbIC pe3yabTaThl OCBOSHHUS MPOTPAMMBI YIeOHOTO MTpeaMeTa
«MaremaTuka» XapaKTEPUIYIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMY,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUAMU, YHUBEPCANbHBIMU Pe2YIAMUSHBIMU OCUCTNEUIMU.

1)  Vuueepcanvuvie no3nasamenvhuvle Oeticmeus, 0becneuudarOm
Gopmuposanue 0a308bIX KOSHUMUBHBIX NpOYeccos obyyarouwuxcs (oceoenue
Memoo0o8  NO3HAHUS — OKpyJcailowe2o Mupa, HNpUMEHEeHUe  J0SUYECKUX,
ucciedo8amenbCcKux onepayuil, ymeHuu pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aeicTBM:

e BBISIBIISITh u XapaKTEepPU30BaTh CYIIECTBEHHBIC MIPU3HAKHU
MaTeMaTUYECKUX OOBEKTOB, MOHATHM, OTHOIIIEHUN MEXy MOHSITUSIMU;
dbopmMyIUpoOBaThH ONPEAECTICHUS TOHSITHH; YCTaHaBJIUBATh

CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMK, OCHOBAHUS JIsi 0000IIEeHNUS
Y CpaBHEHUS, KpUTEPHUH MPOBOJAUMOTO AHAIIN3A;

e BOCIPUHUMATH, (HOPMYIUPOBATH M MPeoOPa30BBIBATH CYXKICHHUS:
YTBEPAMUTENIbHbIE U OTpULATENbHbIC, €AUMHUYHBIC, YaCTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIBISATH MAaTeMaTHUYECKHME 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
MpPOTUBOpPEYMsT B (paKTaX, NAHHBIX, HAOIMIOACHUSX U YTBEPXKICHUSX;
npeajiaraTh ~ KpUTEPUU I BBISIBICHHMS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JIeJaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX W
UHAYKTUBHBIX YMO3aKIIFOUEHHUM, YMO3aKIIIOUCHU 110 aHAJIOTUH;

e TMPOBOJAUTH  CAMOCTOSITEJIBHO  JIOKa3aTeIbCTBA  MATEMATUYECKUX
yTBEpKJIEeHUW  (IpsiMble W OT  MPOTHUBHOTO),  BBICTpauBaTh
apryMeHTaIuIo, OPUBOJUTH  NOpPUMEpPl U KOHTPIPHUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CYKJICHUS U BBIBOJBL;

e BbIOMpaTh CHOCOO perieHus: yuyeOHOW 3aiayu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUs, BLIOMpATh HauboJiee MOAXOASANIMN C y4ETOM
CaMOCTOSITEJIbHO BbIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckme 1eiiCTBUA:

e HCMOJBb30BATh BOMNPOCHI KAaK  HCCIEAOBATEIIbCKUNA  HMHCTPYMEHT
no3HaHus; (GOpMYIUPOBATH BONPOCH], (DUKCUPYIOIIKE MPOTUBOPEUUE,



mpo0JemMy, yCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH TUTIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIUI0, MHEHUE;

MPOBOAUTHL  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA  AKCIEPUMEHT,
HCCJIEIOBAHUE II0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHUYeCKOIro
00bEKTa, SBICHUS, IPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKITY
00bEKTaMH, SIBICHUAMHU, IPOLIECCAMU;

CaMOCTOATENbHO  (popMynHUpoBaTh OOOOIIEHUS ¥  BBIBOABI  I10
pe3ynbTaTaM MPOBEIEHHOTO HAOIOIECHUS, UCCIEAOBaHUsA, OICHUBATh
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0O000IICHUI;
MPOTHO3UPOBATh BO3MOKHOE PA3BUTHUE IMPOIECCA, a TAKKE BBIIBUTATh
MPENOJIOKEHUS O €T0 PAa3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ uHpopmanueii:

BBISIBIIATH Je(DULMTHI MH(OPMAIUH, TaHHBIX, HEOOXOAUMBIX JIJIs1 OTBETA
Ha BOIIPOC U ISl PELLICHHUS 3a]1a4u;

BBIOMpPAaTh HMH(MOpPMALMIO M3 HCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UPOBATh, CHUCTEMAaTU3UPOBATh 151 MHTEPIIPETUPOBATH
MH(}OpMaALUIO PAa3TUYHBIX BUAOB U (POPM MIPENCTABICHHUS,
CTPYKTYPUPOBAaTh HH(POpPMALMIO, MPEACTABIATH €€ B Pa3IMYHBIX
(opMax, MILTIOCTPUPOBATH TpaUUECKH;

OLICHMBATh  HAA&KHOCTh  MHPOPMALMU IO  CaMOCTOSITEIIBHO
c(hOpMYITUPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanohvie KOMMYyHUKaGmMueHble Oelicmeus, 0becneuusaom
choOpMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00YUAOUUXCSL.
Oo0menue:

BOCIIPUHUMATh MW (HOPMYIUPOBATh CYXICHUS B COOTBETCTBUU C
YCIOBHUSIMU U LENSIMH OOUIEHUS; SCHO, TOYHO, IPAMOTHO BBIPAXKATh
CBOI0O TOYKY 3pE€HHMS B YCTHBIX M NHUCBMEHHBIX TEKCTax, JaBaTh
MOSICHEHUSI TI0 XOJy PEIICHMs 3a/1a4yd, KOMMEHTHUPOBATH MOJyYEHHBIN
pe3yJIbTaT;

B XO/€ OOCYXKIEHMs 3aJaBaTh BOIIPOCHI IO CYILIECTBY OOCYXKIaeMOMU
TEMbI, TPOOJIEMBI, peIIAEMOM 3a/au, BbICKa3bIBATh WU, HALICICHHbIC
Ha TOWUCK pEUIEHMS; COIMOCTAaBISATh CBOM CYXICHUS C CYXICHUSIMU
IPYrUX YYaCTHUKOB JIHMAJIOTa, OOHApYXUBATh pa3IMuM€ U CXOACTBO
MO3ULIUNA; B KOPpeKTHOU (opme (GopMylnpoBaTh pa3HOTIacHs, CBOU
BO3PAXKEHUS;

MPEACTABIATh  pE3yJbTaThl  pEUIEHUs  3aJayd, dSKCIEpPUMEHTa,
UCCJIEIOBaHMs, TMPOEKTa; CaMOCTOSTENbHO  BbBIOMpaTh  (dopmar
BBICTYIJIEHUS C Y4Y€TOM 3aJady TMpe3eHTaluh U OCOOEHHOCTEU
ayJIuTOPHH.

CoTpyaHuyvecTBo:

NOHMMAaTh M  MCIOJIb30BaTh  MpEUMYyIlecTBA  KOMAaHIHOHW U
UHAMBUIYAIbHON paOOThl MPU PELICHUH y4eOHBIX 3a/1ad; MPUHUMATh
Helb COBMECTHOM  JI€SITENIbHOCTH, IUJIAHUPOBATh  OPraHU3AIUI0
COBMECTHOM paboThl, pachpenensiTh BUAbI padOT, JOTOBAPUBATHCA,
o0CyXJaTh TMpolecc U pe3ylbraT paboThl; 00001aTh MHEHUS
HECKOJIbKUX JIFOJCH;

y4acTBOBaTh B TPYNNOBBIX (QopMax paboTel (00CyxkaeHus, OOMEH
MHEHUH, «MO3rOBbI€ IITYPMbD» M HHBIE); BBINOJHATH CBOK YacCTh
paboThl M KOOPAMHUPOBATH CBOM JACUCTBUS C JPYIMMHU YIICHAMH
KOMaH/Ibl; OLIEHMBATh Kaue€CTBO CBOEro BKJIaJa B OOLIUN MPOAYKT IO
KPUTEPUSIM, CHOPMYITHUPOBAHHBIM yYACTHUKAMU B3aUMOJIEHCTBHUSI.



3)  Vuusepcanvhvie  pezynamuenvle  Oelicmeus, — 00ecneyusaom
Gopmuposarue cmviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranusanus:

e COCTAaBIIATH IUIAH, AITOPUTM PEIICHUS 3a/1a4H, BBIOMPATh CII0CO0
pelIeHuUs ¢ YYETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEM, apr'yMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI

penieHuit ¢ y4éTomM HOBOM MH(MOpPMAIIIH.

CaMOKOHTPOJIb:

e BIJIQJICTh HaBBIKAMHM TO3HABAaTEIbHOM pedieKcuM Kak OCO3HaHUS
COBEpILIAEMbIX  JIEUCTBUI W  MBICIUTEIBHBIX  MPOIECCOB,  HX
pe3yibTaToOB; BIAACTh CHOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS
poliecca U pe3yibTaTa PEUICHUS MATEMATUYECKON 3a1a4H;

e TMPEABUAECTH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEUICHUU
3a/1a4l, BHOCUTh KOPPEKTHUBBI B JESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB,  JAHHBIX, HANJCHHBIX  OIIMOOK,  BBISBICHHBIX
TPYAHOCTEN;

e OIICGHMBATh COOTBETCTBHE pE3yJibTaTa ILIEIW U YCIOBHUSIM, OOBICHITH
NPUYUHBI JOCTHKEHUS UM HEIOCTUKEHUS PE3YJIbTATOB JEATEIIBHOCTH,
HAXOJUTh OIMIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI
10 KITACC

OnepupoBath MOHATUAMU: TOUKA, TIPSIMAs, TNIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUU U CICACTBUS M3 HUX NPH PEIICHUH
Tr€OMETPUYECKUX 3a]1a4.

OnepupoBarh MOHATUSAMH: TAPAICIBHOCTh W TMEPIEHIUKYISIPHOCTD
MPSMBIX U IUIOCKOCTEM.

KnaccuduimpoBatrh B3aMHOE pPACIONIOKEHUE MPSIMBIX U TUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHSATUSMU: JIBYTPAHHBIA YTOJl, TPAHU ABYTPAHHOTO YIJIa,
pedpo BYTpaHHOTO YIJIa; JMHEHHBIN yroy ABYTpaHHOTO yIJia; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBarh MOHATUSIMH: MHOTOTPAHHUK, BBIMYKIIBIH W HEBBITYKIIBINA
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPABUIILHBI MHOTOTPAaHHUK.

Pacmo3naBaTh OCHOBHBIC BHJBI MHOTOTPAaHHHUKOB (MHpaMHIIa; TMPU3MA,
MIPSIMOYTOJIBHBIN TTapaJIJIeNIeHIe, KyO).

KnaccudummupoBarh ~ MHOTOTpAaHHUKHM, BBIOMpas  OCHOBAHUS IS
Kkinaccupukanuu (BBIMYKJIBIE W HEBBITYKJIbIE MHOTOTPAHHUKH; TPABHIIbHBIC
MHOTOTPAHHHKH; TIPSMbIE ¥ HAKJIOHHBIE TIPU3MBI, TTAPaJUICTICITUTIC B ).

OnepupoBatb MOHSATUSIMU: CeKyIas MJI0CKOCTb, CCUCHHE
MHOTOTPaHHHUKOB.

OOBICHATH TPUHITUIIBI TOCTPOCHUS CEUEHUH, UCTIONB3YS METO/ CIIC/IOB.

CtpouTh ce4eHHs] MHOTOTPAHHHUKOB METOJIOM CJICJIOB, BBITIOJHATH
(BBIHOCHBIE) TIJIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUT
CBEpXY, COOKY, CHU3Y.

Pemate 3aaun Ha HaXOXJIEHWE TE€OMETPUYECKUX BEITUYHH IO 0Opasiam
WM aJIToOpUTMaM, MPUMEHSIS U3BECTHBIC AaHATUTUYECKHE METOJIbI PU PEIICHUU



CTaHAAPTHBIX MAaTEMaTHYECKHUX 3a/7a4 HA BBIYHCIECHHUE PACCTOSHUM MEXIy
IBYMS TOYKaMHU, OT TOYKH JO HPSMOM, OT TOYKM A0 IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMHU.

Pematp 3amaun Ha HaXOXKJIEHUE TEOMETPUUYECKUX BEIMYMH MO 0oOpasiam
WM aJIropuTMaM, MPUMEHS U3BECTHBIE AaHAIUTUYECKHE METO/IbI IPU PELICHUU
CTaHAAPTHBIX MAaTeMAaTHYECKUX 33Ja4 Ha BBIYUCICHHE YIJIOB MEXKIY
CKPEUIMBAIOIIUMHUCS MPAMBIMHA, MEXAY MPAMOM M IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.

Boruncnsate 00BEMBI M IUIOMIAAM TMOBEPXHOCTEH MHOTOTPAaHHUKOB
(npusma, mUpamMuaa) ¢ MpPUMEHEHUEM (OPMYJ; BBIYUCIATH COOTHOILICHHS
MEX/1y TUIOIIAIIMU TIOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBarh NOHATHSAMHU: CUMMETPHUSI B MPOCTPAHCTBE; LIEHTP, OCh U
MJIOCKOCTh CHMMETPHUH; LIEHTP, OCh U IJIOCKOCTh CHMMETPUHU (PUTYPBI.

N3Bnekath, mnpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HH(OOPMALUIO O
MIPOCTPAHCTBEHHBIX '€OMETPUUECKUX (PUTYypax, MPEICTABICHHYIO Ha YepTexax
U PUCYHKaX.

[IpumeHnsaTh reomeTpuyeckue (PAKThl JUIsl PELIEHUSI CTEPEOMETPUUECKUX
3aa4, MPEANOoaraloliuX HECKOJBKO IIAaroB pEeUIeHMs, €CIU  YCJIOBHUSA
MIPUMEHEHUS 3a/1aHbl B IBHOM (hopMme.

[IpuMensaTs mpocTEWIIME MPOTPAMMHBIE CPEACTBA M DIJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKHX 3a/1a4.

[IpuBoauTs MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
’KU3HH, PACIIO3HABATH MPOSIBJIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOy4eHHbIE 3HAHUS Ha MPAKTHKE: aHATU3UPOBATh peajbHbIC
CUTYallUM W NPUMEHSTh M3YYECHHBIC IMOHATHUS B MIPOLECCE IMOUCKA PEUICHUS
MaTeMaTUYeCcKH C(HOPMYyJIUPOBAHHON MPOOJIEMBbI, MOJEIMPOBATH pPEAIbHbIE
CUTyallUM Ha S3bIKE€ TE€OMETPUHM, HCCIENA0BATh IOCTPOEHHBIE MOJEIU C
HCIIOJIb30BAHUEM T'€OMETPUUYECKUX MOHITHI M TEeOopeM, ammapara anreOphl;
pemaTh MPakTUYECKHE 3aJlayM, CBSI3aHHBIE C HAXOXACHUEM TI€OMETPUYECKHX
BEJIUYMH.

11 KUIIACC

OniepupoBaTh MOHATUSMH: IUIUHIPUYECKAS] TTOBEPXHOCTh, 00Opa3yroIIue
UWIMHIPUYECKOW  TOBEPXHOCTH; IWJIUHAP; KOHUYECKass TMOBEPXHOCTD,
o0pa3yrole KOHMYECKON MOBEPXHOCTH, KOHYC; chepuueckas MoBEPXHOCTb.

Pacno3naBath Tena BpalieHus (MWIUHAP, KOHYC, cdepa U map).

OOBSACHATH CITOCOOBI TTOJTYYEHHUSI TEJT BPAILICHHUS.

KnaccudunmpoBaTh B3auMHOE paciiookeHue chepbl U TIOCKOCTH.

OnepupoBaTh MOHSTUSMU: IIAPOBOM CETMEHT, OCHOBAHHE CErMEHTa,
BBICOTA CETMEHTA; IIIApOBOM CJIOW, OCHOBaHWE IIIAPOBOIO CJIOS, BBHICOTA
I1aPOBOTO CJIOS; IIIAPOBOU CEKTOP.

Boluucnsate 00bEMBI M IUIOHIAAM  TOBEPXHOCTEH Tell  BpallleHHs,
r€OMETPUYECKUX TeJ C IPUMEHEeHHEM (HOpPMYIIL.

OnepupoBaTh TMOHATUSIMU: MHOTOTPDAHHUK, BIHCaHHBIH B cdepy u
OMMUCaHHBIA OKOJIO cdepbl; chepa, BIHMCaHHAS B MHOTOIPAaHHUK WM TEJO
BpalleHHUs.

BoIauciaTh COOTHOIIEHUS MEX Y TIIOMIAIsIMU TTOBEPXHOCTEN U 00bEMaMU
IIOJOOHBIX TEI.

N3obOpaxkars u3ydaembie QUTYpPHI OT PYKH U C NMPUMEHEHHUEM IPOCTHIX
YEpPTEKHBIX HHCTPYMEHTOB.



BbINONHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKH M3 PUCYHKOB IMPOCTHIX
O00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAICHHUS.

W3Bnekatb, MHTEPIPETUPOBATh W MpeoOpa3oBbIBaTh WHGOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax
U PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B MPOCTPAHCTBE.

BpImonmHATE NEHUCTBUSA CIIOKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOXXEHHMSI BEKTOpa Ha 4YHUCIO, OOBACHATb, KAaKMMH CBONCTBAaMH OHHU
o0anaror.

[IprMeHATH MpaBUIIO NapajuIeNIeIUIEAA.

OnepupoBarh MNOHATHAMHU: JEKAPTOBbI KOOPAWHATHI B IPOCTPAHCTBE,
BEKTOP, MOJYJb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJI
MEKJy BEKTOPAMH, CKAIPHOE NPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE H
KOMIUTAHAPHBIE BEKTOPHI.

HaxomuTe cyMMy BEKTOPOB M IPOM3BEACHUE BEKTOpPAa HA YHUCIO, YIOJl
MEKJly BEKTOpPaMU, CKaJIsIPHOE IMPOU3BEICHUE, PACKIIAAbIBATh BEKTOP IO JIBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPJAWHAT.

[IpuMeHsATh reoMeTpuyeckue (PAKThl JUIsl PELIEHUsI CTEPEOMETPUUECKUX
3a1a4, IMPEANOJIATAOIIMX HECKOJBKO IIaroB pPEUIEHUs, €CIU  YCIIOBHS
MIPUMEHEHUS 3a/1aHbl B IBHOU (hopMme.

Pemars npocreiinme reoMeTpu4ecKue 3a4a4i Ha MPUMEHEHNE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemare 3amaum Ha JOKa3aTENbCTBO MATEMATHYECKUX OTHOIICHHA U
HaXOXJEHUE TEOMETPUYECKHX BEJIIMYMH M0 o00pa3lamM WM alropurMmam,
MIPUMEHSST U3BECTHBIE METOJBI NPU PELICHUH CTAHAAPTHBIX MATEMAaTHYECKUX
3az1ad.

[IpruMeHsaTs mpoCTEWIIME MPOTPAMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 33/1a4.

[IpuBOoaNUTH TIPUMEpPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B INPUPOAE U
YKW3HU, PACTIO3HABATh IPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMyYEHHBIE 3HAHUS HA MPAKTUKE: aHAJIU3UPOBATH PEAJIbHBIC
CUTyallud W NPHUMEHATh U3YYEHHBIEC IOHATHS B IPOLECCE MOWCKA PELICHUS
MaTeMaTUYeCcKH C(HOPMYyJIUPOBAHHON MPOOJIEMBbI, MOJEIHPOBATH pPEAIbHbIE
CUTyalluH Ha S3bIKE TE€OMETPHUH, HCCIENOBATH ITOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAHUEM T'€OMETPUYECKHX MOHSATUH W TEeopeM, amnmapara ajireOpsbl;
pemarbh NpakTUYECKUE 3a/1aud, CBA3AHHBIE C HAXOXKIACHUEM TI'€OMETPUYECKHUX
BEJINYMH.
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1 BBenenue B crepeoMeTpuro 10 https://m.edso0.ru/1c209e3
7
[IpsiMbIe ¥ TUTOCKOCTH B
O —— bubmnoreka IIOK
2 pocIb ' 12 1 https://m.edsoo.ru/1c209e3
[TapannensHOCTh IPSIMBIX U -
IJIOCKOCTEH B
IlepneHAMKYISIPHOCTD bubmorexa LOK
3 PHCHAMIYIAP . 12 https://m.edsoo.ru/1c209e3
MPSIMBIX | IJIOCKOCTEH -
VYTII6I MEXKIY IPSIMBIMU U bubmorexa HOK
4 A TP 10 1 https://m.edsoo.ru/1c209e3
TJIOCKOCTSMU =
bu6anoreka IIOK
5 MHororpanHuku 11 1 https://m.edsoo.ru/1c209e3
7
bu6anoreka LIOK
6 OOBEMBI MHOTOTPaHHUKOB 9 1 https://m.edsoo.ru/1c209e3
7
[ToBTOpEeHME: ceueHus bubmorexa HOK
7 P ' ’ 4 1 https://m.edsoo.ru/1c209e3
PaCCTOSIHUS U YTIIBI y
OBIIEE KOJIMYECTBO
68 5 0

YACOB I10 ITPOT'PAMME



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

11 KITACC

DJIEKTPOHHbBIE
(undgposbie)
KosauuyecTBo 4yacos o0pa3oBaTe/ibHbIE
HaunmeHnoBanme
Ne pecypcbl
pa3iesioB U TeM
n/n
NPOrpamMmbl
IIpakTH4ec
KoHnTpoabn
Bcero KHe
ble padoThI
padoTshI
bubmuorexa [JOK
1 Tena Bpamenus 12 https://m.edsoo.ru/1c209e
37
bubmunoreka IIOK
2 OO6bEMBI TEN 5 1 https://m.edsoo.ru/1c209e
37
BekTops!l u bu6nuoreka [JOK
3 KOOP/IMHATHI B 10 1 https://m.edsoo.ru/1c209e
IPOCTPAHCTBE 37
[ToBTOpEHME,
oGoGmeHe bubmuorexa [IOK
4 ’ 7 1 https://m.edsoo.ru/1c209e
cUCTeMaTh3aIus 37
3HAHUU o
OBIIEE KOJIMYECTBO
YACOBIIO 34 3 0
I[MTPOT'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KounyecTBO 4acoB
Jara JJIeKTPOHHbIE
Kontpoan | IlpakTuuec uudpobie
n | Tema ypoka usyue
/ Bcero HBIE KHe st oOpa3oBaTe/ibHbIE
u padoThI padoThI pecypchbl
OCHOBHBIC ITOHITHUS
CTEPEOMETPHUU: TOUKA,
npsiMasi, TI0CKOCTb,
npocTtpaHcTBo. [IpaBuia bubnuorexa [JOK
U300paKeHHs Ha PUCYHKAX: 1 https://m.edsoo.ru/aecc
U300paKCHMS IJIOCKOCTEH, 77cd
napauIeITbHBIX TPSIMBIX
(OTpe3KOB), cepeaHBI
oTpe3Ka
[ToHsATHSA: TIEpeceKarOIIeCs
bubmuorexa [JOK
IJIOCKOCTH,
ePeCeKAIOMITECs ThAMAS I 1 https://m.edsoo.ru/2d8
p H P a9c99
MJIOCKOCTh
[TonsiTHs: mepeceKaronecs
bu6nmoreka [JOK
IJIOCKOCTH,
HeDeCeKAIOLIMECS ThIMAS I 1 https://m.edsoo.ru/db6
p 1, P 85e73
MJIOCKOCTh
3HAKOMCTBO C
MHOTOTPaHHHKAMH,
bu6mmoreka [JOK
n300paxeHue
MHOFOLDANHHKOE Ha 1 https://m.edso00.ru/a63
P 959ed
pUCYHKaX, Ha
MPOEKIIMOHHBIX YepTekKax
Hauanwsubie cBeeHus o kyoe
N bubmuorexa [JOK
U TIUPaMUJIE, UX Pa3BEPTKH U
vonei. Cedens 1 https://m.edsoo.ru/b30
A dff38
MHOTOTPaHHUKOB
Hauanwsubie cBeeHus o kyoe
N bubmuorexa [JOK
U TIUPaMUJIE, UX Pa3BEPTKH U
vonei. Cedens 1 https://m.edsoo.ru/3d8f
A fd32
MHOTOTPaHHUKOB
[TonsTue 06 1 bu6mmoreka [IOK



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

AKCHOMaTHYECKOM
IOCTPOCHUU CTEPEOMETPUU:
aKCHUOMBI CTEPEOMETPUH U
CJICZICTBUS U3 HUX

https://m.edsoo.ru/0Occh
céfe

TTonsaTue 00

AKCUOMAaTUYECKOM bu6mmoreka [IOK
8 IIOCTPOECHUHU CTEPEOMETPUU: https://m.edso0.ru/239

AKCHOMBI CTEPEOMETPUU U c8ch4

CJIEJICTBUS U3 HUX

[TonsTre 06

aKCHOMaTHYECKOM bu6mmoreka [IOK
9 MIOCTPOEHUU CTEPEOMETPUHU: https://m.edso00.ru/65c

AKCHOMBI CTEPEOMETPUU U 6b106

CJIEJICTBUS U3 HUX

[TonsiTue 06

aKCHOMaTHYECKOM bu6mmoreka [IOK
10 | moCTpPOCHHMH CTEPEOMETPHH: https://m.edsoo.ru/258f

AKCHOMBI CTEPEOMETPUU U €245

CJIEICTBUS U3 HUX

B3aumHoe pacnonoxenue

IPSIMBIX B IPOCTPAHCTBE: bubnnorexka [JOK
11 | nepecekaromuecs, https://m.edsoo.ru/1a2

MapaJUICIIbHBIE U 52016

CKPEIIUBAIOIINECS MPSIMbIC

[TapanneabHOCTh NPSIMBIX U

MJIOCKOCTEH B MPOCTPAHCTBE:

napajieIbHbIe PSIMbIE B bubmorexa LOK
12 https://m.edsoo.ru/93a

MIPOCTPAHCTBE; 43603

napajuieIbHOCTh TPEX

TIPSIMBIX

[TapanenbHOCTh NPSMBIX U

MJIOCKOCTEH B MPOCTPAHCTRE: bubmorexa [JOK
13 . https://m.edsoo.ru/eeld

[TapaienbHOCTH IPSIMON U 19h9

MJIOCKOCTH

VYribl ¢ COHanpaBieHHBIMU bubmiorexa HOK
14 https://m.edsoo.ru/9f40

CTOpOHAMHU 71b9

VYron Mexay npsiMbIMU B bubmiorexa HOK
15 https://m.edsoo.ru/fe73

IIPOCTPAHCTBE

3862



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/fe733862

Yron Mexay NpsMbIMU B

bubmuoreka [JOK

16 https://m.edso00.ru/293
IPOCTPaHCTBE 52930
[TapamiensHOCTH bubnnoreka [HOK

17 IJIOCKOCTE: TTapajliesIbHbIE https://m.edsoo.ru/2el
MJIOCKOCTHU 8255
CBoiicTBa napajjielbHbIX bubmorexa [IOK

18 . P https://m.edsoo.ru/e50
IUIOCKOCTEH 44656
[Ipocreiimue
MIPOCTPAHCTBEHHBIEC (DUTYPBI bubmorexa LOK

19 poctp P https://m.edso00.ru/4a2
Ha IIOCKOCTH: TETPAdP, 8dc0?

KyO, mapasuiesnenumesn
bubmuorexa [JOK
20 | TlocTpoenwme ceueHuit https://m.edsoo.ru/1d4
34dof
bubmuorexa [JOK
21 | TlocrpoeHnue ceueHuit https://m.edsoo.ru/ec26
fesd
KonrposnbHas pabora no
teme "[Ipsmble U TUNIOCKOCTH bubnnoreka [JOK

22 | B IIPOCTpPaHCTBE. https://m.edsoo.ru/9a0a
[TapannensHOCTHh NPSIMBIX U 9e56
rmiockocTei"

[lepneHIUKYIAPHOCTD
I 5II)MOI71 151 niociocn/l' bubmorexa HOK

23 P ' https://m.edsoo.ru/b19f
NepIeHINKYIISPHBIE TIPSIMBbIE 6a5d
B IIPOCTPAHCTBE
IIpsiMble mapasienbHbie U bubnnoreka [JOK

24 | mneprneHANKYISIpHBIE K https://m.edsoo.ru/Oacl
IIJIOCKOCTH 1c95
[IpsimMble napaienbHble U bubnnoreka [JOK

25 | mneprneHAMKYISIpHBIE K https://m.edsoo.ru/ba5
IIJIOCKOCTH 45966
[Ipusnaxk bubnnorexa [JOK

26 | mNepneHAUKYIIPHOCTH https://m.edsoo.ru/f85b
PSMOM U TIIOCKOCTH fc46
[Ipusnaxk bubnnoreka [JOK

27 | mneprneHAUKYISIPHOCTH https://m.edsoo.ru/791

HpHMOﬁ " ITJIOCKOCTHU

65d15



https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/79165d15

Teopema o npsimoit bubnnoreka [HOK
28 | mneprneHAuKYIIPHON https://m.edso0.ru/635

MJIOCKOCTH ¢c5087

Teopema o npsimoit bubnnoreka HOK
29 | mneprneHAuKYISIPHON https://m.edsoo.ru/bd3

MJIOCKOCTHU 7458

Teopema o npsimoii bubnnoreka [HOK
30 | mepneHIUKYISPHOU https://m.edsoo.ru/7d1

MJIOCKOCTHU 8834b

[lepnienaukymnsip u

HAKJIOHHBIC: PACCTOSTHUE OT bubnnoreka [JOK
31 TOYKH J0 IIOCKOCTH, https://m.edsoo.ru/33c

paccTostHuEe OT IPSAMOM 10 477d3

IJIOCKOCTH

[IepnieHpuKymnsp u

HAKJIOHHBIC: PACCTOSTHUE OT bubnnoreka [JOK
32 TOYKH J0 IIOCKOCTH, https://m.edsoo.ru/66fe

PacCTOSHKE OT NPSAMOM J10 fadd

IIOCKOCTH

[IepnieHpuKkymnsp u

HAKJIOHHBIE: paCCTOSTHUE OT bubnmnoreka [JOK
33 TOYKHM JO TNIOCKOCTH, https://m.edsoo.ru/asb

PacCTOSIHUE OT MPSIMOM 10 7b8e3

MJIOCKOCTH

[IepnienauKkymnsp u

HAaKJIOHHBIE: PACCTOSIHUE OT bubnuotexa [JOK
34 TOYKHM JO TNIOCKOCTH, https://m.edsoo.ru/dbee

PAcCTOSIHUE OT MPSIMOM 110 22bc

MJIOCKOCTH

YTrael B IPOCTPAHCTBE: IO bubnmuorexa [JOK
35 | Mexny npsaMou u https://m.eds00.ru/6b6

MJIOCKOCTBIO 1b2b4

JIByrpaHHbIil yrodi, bubnuorexa [IOK
36 | JMHEWHBINA yrona https://m.edsoo.ru/5fa0

JIBYTPAHHOTO yTiia b3ce

JIByrpaHHbIil yrodi, bubnuorexa [IOK
37 | TNMHEWHBIHA yromn https://m.edsoo.ru/c7c?

JIBYTPAHHOTO yTiia 77ed
38 [leprieHTUKYIAPHOCTD bubnuorexa [IOK

MJIOCKOCTEM: TPU3HAK

https://m.edsoo.ru/ec3e



https://m.edsoo.ru/635c5087
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3

HEPIEHANKYIIPHOCTH ABYX
IJIOCKOCTEN

[IepnieHIUKYIAPHOCTH

IJIOCKOCTEW: MPU3HAK bubmorera [JOK
39 ) https://m.edso00.ru/ed9e

NEePHEHANKYJISPHOCTH JABYX 9286

IJIOCKOCTEM =

IleprieHAUKYJISIPHOCTD

HH(I))CKOCTep”I}" prI/ISHaK bubmorexa [JOK
40 ) https://m.edso0.ru/ba7

NePHEHANKYISPHOCTH JABYX 557

IJIOCKOCTEM

Teopema o Tpéx bubnuorexa [JOK
41 https://m.edsoo.ru/e49

HEePIEeHIUKYIIspax 720dc

TeobeMa 6 Thix bubmuorexa [JOK
42 P P https://m.edsoo.ru/521

HEePIEeHIUKYIIsIpax 8847d

Teopema o Tpéx bubnunoreka [JOK
43 https://m.edsoo.ru/9f24

HEePIEeHIUKYIIspax 6736

KoHTposbHas paboTa mo

TeMaMm

"IlepnieHIUKYISIPHOCTD bubmorexa [JOK
44 . https://m.edso0.ru/5b9

MPSIMBIX U TJIOCKOCTEH" 1 716f3

"Vl MeXAY IPSIMBIMU U

MJI0CKOCTSIMU"

[TonsiTHE MHOTOTpAaHHUKA,

OCHOBHBIE AJIEMEHTHI

MHOT'OI'PaHHHUKA, BBITYKJIBIC bubmmorexa [IOK
45 P ’ Y https://m.edso00.ru/2d2

Y HEBBITYKJIBIC ) 46873

MHOTOT'PAaHHUKH; pa3BEPTKa

MHOTOTpaHHHKA

[Tpusma: n-yroapHas

MpU3Ma; TpaHu ¥ OCHOBAHMUSI

MPU3MBI; TIpsMast U bubmorexa LOK
46 p - 1P _ https://m.edsoo.ru/b4a

HAKJIOHHAS TIPU3MBI; d463ad

OOKOBAas U TOJIHAS

MOBEPXHOCThH MPU3MBbI

[Tapamnenenunen, bubnnorexka [JOK
47 | npAMOYTOJBHBIN https://m.edsoo.ru/8a7

napaieJICnUIICa U €ro

be683



https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/8a7be683

CBOMCTBA

[Mupamuia: N-yronpHas
nupamuja, rpaHu u
OCHOBaHUE MUPaMUJIbL;

bu6mmoreka [IOK

48 | OoxoBas M MONHAs https://m.edsoo.ru/fblc

MOBEPXHOCTh MTUPAMHU/IBI, doa5

IpaBUJIbHASA U yCEUEHHAS

nupamua

[IpaBunbHbBIE

MHOTOTPaHHUKH: TIOHATHE

MPABUILHOTO

MHOT'OTpaHHHKa, bu6mmoreka [IOK
49 | mnpaBuiIbHAs IpU3Ma U https://m.edso00.ru/074

NpaBUJIbHAA TUPAMUIA; c8865

MpaBUJIbHAS TPEYroJIbHAS

MUpaMHJIA ¥ TIPABUITHHBIN

TeTpa’ap; Kyo

[TpencraBnenue o

HIpaBIITBHBIX bubnuoreka [IOK
50 https://m.edsoo.ru/a0fd

MHOTOTPaHHUKAX: OKTadp, d5bf

JOJICKAdAP U UKOCAIIP.

Cummerpus B

MPOCTPAHCTBE: CUMMETPHUSI

OTHOCHUTEJILHO TOUYKH,

MPSIMO#, TNIOCKOCTH. bu6mmoreka [JOK
51 | DnemeHTh CHMMETPUH B https://m.edsoo.ru/b9e

nUpaMuIax, 777d9

napasuieNienunenax,

MPaBUIBHBIX

MHOTOTpaHHHKaX

Beruucnenue ameMeHTOB bu6mmorexa [IOK
52 | MHOrorpaHHuKoOB: péopa, https://m.edsoo.ru/6cd

JIAaroHaju, yribl becef

ITnomans OOKOBOM

MOBEPXHOCTH U MOJHOMN

IIOBEPXHOCTHU MIPSAMOM bubnnorexa [JOK
53 | mnpu3MBl, MJIOLIAIb https://m.edsoo.ru/37d

OCHOBaHUH, TEOpEMA O
OOKOBOI TOBEPXHOCTHU
PSIMOM TIPU3MBI

84157



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

ITnowans 00xoBOI
MOBEPXHOCTH H

MMOBEPXHOCTH MTPaBUIILHOM bubnmoreka [JOK
54 | mnupamuabpl, TEOpEMa O https://m.eds00.ru/560
ILIOMa A OOKOBOH 3e30b
MOBEPXHOCTH yCEUEHHON
TTUPAMHU/TBI
KontponbHas paboTa 1o bubmorexa [JOK
55 I,), P " https://m.edsoo.ru/a95f
TeMe "MHOrorpaHHuKU
5c04
bubmuorexa [JOK
56 | Ilonsarue 06 0O6BEME https://m.edsoo.ru/7ad
0020b
bu6mmoreka [IOK
57 | OO0BéM nupamubl https://m.edsoo.ru/235
171b3
bu6mmoreka [IOK
58 | OO0bBéM mupamuIbl https://m.edsoo.ru/f47d
fefd
bu6mmoreka [IOK
59 | OO0béM nupamMuIbl https://m.edsoo.ru/79¢c
10312
bu6mmoreka [IOK
60 | OO6BEM nupamub! https://m.edsoo.ru/2faa
dc3f
bu6nmoreka [JOK
61 | OOBEM npu3MsI https://m.edsoo0.ru/798
53608
bu6nmoreka [JOK
62 | OOBEM MpU3MBI https://m.edsoo.ru/1e0
53890
bu6mmoreka [JOK
63 | OOBEM mpHU3MBI https://m.edsoo.ru/482
d3f51
KonTtponbHas pabora o bubnnorexa [JOK
64 | Teme "OOBEMBI https://m.edso00.ru/28a
MHOT'OTPAaHHUKOB" 6573c
[ToBTOpenue, 0600IIEHNE
CUCTEeMAaTH3aIHsI 3HAHHHA bubmorera [JOK
65 5 ' https://m.eds00.ru/098

[Toctpoenue ceuenuii B
MHOT'OTPpaHHUKEC

bedad



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

[ToBTopenue, 06001IeHNE
cucTeMaTu3alus 3HaHuH.
Brruncienue paccTosHUM:
MEXIYy IBYMS TOYKaMH, OT Bubmiorexa LIOK
66 . ’ 1 https://m.edsoo.ru/f779
TOYKH JI0 TPSIMOM, OT TOUYKH bag
JI0 TUIOCKOCTH, MEXIY
CKPEIIUBAIOIIUMUCS
PSIMBIMHU
bu6mmoreka [IOK
Hrorosas KOHTpOJIbHAA .
67 1 https://m.edsoo.ru/b91
padora 46bc0
[ToBTOpEeHME, 0000IIEHNE
cucTeMaTH3alus 3HaHWi.
Beruucienue yrioB: MeX]I
CKpGIIII/IBaIOHIZIrMI/ICSI Y bu6mmoreka [IOK
68 . 1 https://m.edsoo.ru/567
TPSIMBIMHU, MEXKTY TIPSIMOM U 6508h
TUTOCKOCTBIO, JIBYTPAHHBIX
YTJIOB, YTIIOB MEXITY
[UIOCKOCTSIMH
OBIIEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME



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

11 KITACC

Jlata DJIEeKTPOHHbBIE
uudposbie
Ne KosmnyecTBO yacon nsyHe o0pa3oBaTejibHbIE
i pecypchbl
o/ Tema ypoka
I Kontpoas | IIpaktuuyec
Bcero HbIE KHe
padoThI padoThI
Cepa i ap: e Bumorexa LIOK
1 https://m.edso00.ru/0341bc2
TJIOIIA Th TTOBEPXHOCTH b
chepsl B
Bzaumnoe
pacnoyioxxeHue chepsl U
IJIOCKOCTH; bubmuorexa [JOK
KacaTesbHasl TIIOCKOCTh 1 https://m.edsoo.ru/bed12a43
K cepe; miomaab
chepsol
N3o0paxxenue chepsl,
mapapHa HJIOCKO(ETIF/)I. 1 bubmmorexa LIOK
https://m.edso0.ru/bc15f7f2
Ceuenus mapa
Hunuuapuueckas
MOBEPXHOCTb,
oOpa3yrorue bubmmoreka [JOK
HWIAHIPUYECKON 1 https://m.edsoo0.ru/6054b8c
MIOBEPXHOCTH, OCh 1
UWIAHIPUYECKON
MMOBEPXHOCTH
[{unuHAp: OCHOBaHUA U
OOKOBast MOBEPXHOCTb,
oBpasyrolas 1 ock: 1 bubnuotexa [JOK
N https://m.eds00.ru/188f6216
IUIoIaabs OOKOBOU U
MOJIHOW MTOBEPXHOCTHU
N3ob6paxenue
WJIUHJIpa Ha
EHOCK(J)?TH. Pa3BsépTka 1 bubnmorera LHOK
https://m.edsoo.ru/016e25eb
uunuHApa. CedeHust
UIHH]IpA



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

(TJI0CKOCTB1O,
NapajieIbHON UIn
NEePIEeHIUKYISIPHONU OCH
UAJTUHIPA)

Konnueckas
MOBEPXHOCTb,
obOpazyromue
KOHMYECKOM
MMOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOMN
MOBEPXHOCTHU

bubnunoreka LIOK
https://m.edsoo.ru/c94ba09b

Konyc: ocHOBaHue 1
BEpIINHA, 00pa3yroIas
1 OCh; IUIOIIAIb
OOKOBOI U IOJHOMU
[IOBEPXHOCTU

bubmnoreka IIOK
https://m.edsoo.ru/897dd3b
2

VY ceuéHHblil KOHYC:
o0pasyrolye U BbICOTA;
OCHOBaHHSA U OOKOBas
IIOBEPXHOCTh

bubmnoreka IIOK
https://m.edsoo.ru/1468bhab
3

10

N300pakeHne KoHyca
HAa TUIOCKOCTH.
Pa3BépTka KoHyca.
CeueHust KOHyca
(MII0CKOCTHIO,
napasieabHON
OCHOBAHUIO, U
IUIOCKOCTBIO,
MIPOXOAAIIEH uepes
BEPIINHY)

bu6anoreka LIOK
https://m.edsoo.ru/Obdelbe8

11

KomOunanus ten
BpallleHUs U
MHOTOTPaHHUKOB

but6mmorekxa [IOK
https://m.edsoo.ru/3cef10e5

12

MHoOrorpasHuxk,
OIMCAHHBIN OKOJIO
cdepsl; chepa,
BIIMCAaHHAs B
MHOTOTPaHHUK WIH B
TEJIO BpallleHus

but6mmorekxa [IOK
https://m.edso0.ru/0b13615
8

13

[Toustie 06 00BEME.

bu6nunorexa LIOK



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158

OCHOBHBIE CBOWCTBA
00BEMOB Tell

https://m.edsoo.ru/26a03fb7

O0BEM IIUIMHApA,

bubnunoreka LIOK

14 https://m.eds00.ru/5513d87

KOHYcCa
b
O6bém mapa u but6mmoreka [IOK

15 https://m.edsoo.ru/d189bde
TJI01Ia b Chepsl 5
IToxoOuEbIe Tena B
MIPOCTPAHCTBE.

COOTHOIIIECHUS] MEXKTY
16 OISV bubnuorexa [JOK
tas . https://m.edso0.ru/810cfleb
MMOBEPXHOCTEH,
00BEMaMU TTOJOOHBIX
Ten
KonrtponbHas padora mo

17 temaMm "Tena bubmnoreka IIOK
BpanieHus" u "O0beMbI https://m.edsoo.ru/4a33a8ab
Ten"

18 BexTop Ha mockoctu u bu6nuoreka [JOK
B IPOCTPAHCTBE https://m.edsoo.ru/5caefclb

19 Crnoxenue u bubnuorexa [JOK
BBIYUTAHUE BEKTOPOB https://m.edso00.ru/23f4f089

20 YMHOXKEHHE BEKTOpa Ha bubnmnoreka [JOK
YHUCIIO0 https://m.edsoo.ru/dee379eb
Pa3noxenue BekTopa no

21 TPEM HEKOMILJIAHAPHBIM bubmuoreka [JOK
BekTopaM. IIpaBuio https://m.edsoo.ru/a28fd74e
napajuiejaenunena
Pemenne 3amau,

but6mmorekxa [IOK
CBSI3aHHBIX C

22 https://m.eds00.ru/5a82790
MPUMEHEHUEM MPABUIT 0
JIEHCTBUM C BEKTOPAMU B
Koopaunarno-

93 BEKTOPHBIN METOJ ITPU bu6muoreka [JOK
pEIIEHNHU https://m.edsoo.ru/d3alfe30
F€OMETPUUYECKHX 3a/1a4
IIpssMoyrosbHas bu6muoreka [JOK

24 CUCTEMA KOOPJIMHAT B https://m.edsoo.ru/48db705

IIPOCTPAHCTBE.

8



https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/48db7058

Koopaunats! BekTopa.
[Ipocreiimue 3anauu B
KOOpAMHATaxX

Yron mexny

25 BekTopamu. CKajispHOE buomorexa LIOK
https://m.edsoo.ru/725effc4

MIPOU3BEICHUE BEKTOPOB
Brruncnenue yrios

26 MEXy NPSIMbIMU U bubmmorexa LHOK

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

TJIOCKOCTSIMU
KoHnTtposbHas padoTa mo

97 teme "BekTopsl 1 bu6nuoreka [JOK
KOOPJWHATHI B https://m.edsoo.ru/77c22fcs
npoctpaHcTae”
IToBTOpEHME,
00001IcHIE 1
CHCTEeMAaTH3allHs bu6nmoreka [IOK

28 3HaHui. OCHOBHBIC https://m.edso0.ru/1780ba5
¢burypsl, QaxTsl, d
TEOpEMBI Kypca
TJIAaHUMETPUH
[ToBTOpEHME,
0000mIeHNE U
CHCTEMaTHU3alus bu6anoreka LIOK

29 3HaHui. OCHOBHEIS https://m.eds00.ru/078cd18
Gurypsl, GpaxThl, 4
TEOpEMBI Kypca
TUTAHUMETPHH
IToBTOpEHME,
0000mIcHNE U

30 CHCTEeMaTH3aIHs bubmorexa [IOK
3HaHWuH. 3aga4u https://m.edsoo.ru/7491efe0
TUTAHUMETPUH B METOJIbI
WX pEIICHUS
[ToBTOpEHME,
000011IeHE U

31 CHCTEMaTH3aIIH but6mmorexa [IOK
3HaHuH. 3aga4u https://m.edsoo.ru/4dffda97
TUTAHUMETPUHU U METOIbI
WX pElIeHUs

32 [ToBTOpEHHE, bubanoreka LJOK



https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97

00001IeHne U
CHUCTEMAaTHU3aLNA
sHaguii. OCHOBHEIE

¢burypsl, GpaxThl,
TEOPEMBI Kypca

https://m.edsoo.ru/74b2ad9
1

CTEepEeOMETpUHU

33 Hrtoroast KOHTpOIbHAs 1 bubnmoreka [JOK
pabora https://m.edsoo.ru/ec24dfc2
IToBTOpEHME,

34 000011IeHNE U L bubnunoreka LIOK
cHUCTEeMaTH3aIUs https://m.edso00.ru/f465d10e
3HAaHUHU

OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBLHOM [TIPOI'PAMMOBI

10 KJIACC

Kox nposepsiemoro

HpOBepﬂeMble NnpeaAMETHDBIC PE3YJIbTAaThbl 0CBOCHUSN OCHOBHOM

pe3yJabTara o0pa3oBaTeIbHOI MPOrpaMMBbl cpeHero 001ero 00pa3oBaHus
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb
79 [IpuMeHsATh aKCHOMBI CTEPEOMETPUU M CIEACTBUS M3 HUX IPU PELICHUU
' reOMETPHUECKUX 3a]a4
73 OmnepupoBarh MOHATHAMH: MAPATIEIBHOCTh U MEPIEHANKYISIPHOCTD MPSMBIX
Y TUTOCKOCTEH
74 KnaccudunupoBarh B3aMHOE pacHONOKEHUE HPAMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OmnepupoBaTh TOHATHSAMH: ABYTPAHHBIH yrojl, TpaHU [BYTPAHHOTO YTJa,
7.5 pedpo ABYIpaHHOIO yrja, JIMHEWHBIM yrojl IBYrpaHHOrO YIJa, IpaaycHas
Mepa JIBYTPaHHOTO yTiia
76 OmnepupoBaTh MOHATHSAMU: MHOTOTPAHHUK, BBIMYKJIbI W HEBBITYKJbIH
MHOT'OT'PaHHUK, 3JIEMEHTHl MHOTOTPAaHHUKA, PABUJIbHBIA MHOTOI'PaHHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHIBl MHOTOTPAHHUKOB (TIHpamMuaa, MpU3Ma,
MPSIMOYTOJIbHBIN Napajuieenunen, Kyo)
KnaccupunupoBatb ~ MHOTOTpaHHUKH, BBIOMpast OCHOBaHUS  JJA
7.8 kjaccuukanuy (BBIMYKIbIE W HEBBINMYKJIble MHOTOIPAaHHHMKH, IMPaBHJIbHBIE
MHOTOTPaHHUKH, IPSIMbIE U HAKJIIOHHbIE TPU3MBI, TapaJuIeIeUuIe/1bl)
7.9 OmnepupoBaTh MOHATUSME: CEKYINAs TNIOCKOCTh, CEYeHNUE MHOTOTPAHHUKOB
210 OOBACHATh MPUHIMIIBI TOCTPOCHUS CEYCHWH MHOTOTPAaHHUKOB, HCIOIb3Ys
' METO/I CIIEZIOB
CTtpouTth ceueHuss MHOIOIPaHHUKOB METOJIOM CJI€JIOB, BBIMOIHATE (BHIHOCHBIE)
7.11 IUIOCKME YePTeX M W3 PUCYHKOB TMPOCTHIX OOBEMHBIX (UTYp: BUI CBEPXY,
cOOKY, CHU3Y
Pemrate 3a1aun Ha HaXOXKACHHWE TEOMETPUIECKUX BEIIMYHH 1O 00pa3iaM HIn
212 QITOPUTMaM, TPHUMEHSSI M3BECTHBIC AaHAIUTHYECKUE METOJIBI TPH pPEIICHUH

CTaHAAPTHBIX MAaTCMATHUYCCKUX 3aJad Ha BBIYUCIICHUC paCCTOSIHI/Iﬁ MCXKOY

JBYMsI TOYKaMH, OT TOYKH JO MPSIMOM, OT TOYKH JO IJIOCKOCTH, MEXKIY




CKpCHIUMBAKOIIHUMHUCS ITPIMBIMHA

7.13

Pemrate 3a1aun Ha HaXOXKACHUE TEOMETPUUYECKUX BEJIIMYMH MO 00pa3laM HiIu
aIropuTMaM, NPHUMEHSS W3BECTHBIE AHAIUTUYECKHE METOIbl IIPU PEIICHUU
CTaHJAPTHBIX MAaTEMaTUYECKHUX 3aJad Ha BBIYKMCICHHE YIVIOB MEXKIY
CKPELIUBAIOIIMMUCS IPSIMBIMM, MEXKIY IMPSIMOM M IUIOCKOCTBIO, MEXIY
IIJIOCKOCTSIMU, ABYTPAHHBIX YIJIOB

7.14

Boruncnsate 00bEMBI U IUIOMIAAU TOBEPXHOCTEH MHOTOTPAHHUKOB (TMpU3MA,
nupamMuia) ¢ MpuUMEHEeHHEM (OPMYI, BBIYUCISTH COOTHOLIEHUS MEXIY
IUIOLIAISIMU [TOBEPXHOCTEN, 00bEMAaMU MOJOOHBIX MHOTOI'PAHHUKOB

7.15

OnepupoBaTh MOHATHUSAMHU: CHUMMETpPUS B IIPOCTPAHCTBE, LEHTP, OCbh U

TUIOCKOCTh CHMMETPUH, IEHTP, OCh M TNIOCKOCTH CHMMETPUU (PUTYPHI

7.16

W3Bnekarb, mnpeoOpa3oBbIBaTh M HMHTEPOPETUPOBATH HH(pOpMaIUIO O
MPOCTPAHCTBEHHBIX ~ IEOMETPUYECKHX  (Urypax, MPEICTaBICHHYIO Ha
YyepTekax U pUCyHKax

7.17

[IpumensTh reoMeTpudeckre GaKThl ISl PeHICHHs] CTEPEOMETPHUECKUX 3a/ad,
MIPEIOIaraloIMX HECKOJIbKO IIAroB PEHIeHMs], €ClIM YCIOBHS MPUMEHEHUS
3a/laHbl B IBHOU (hopme

7.18

[IpuMeHAT  mpocTEHIIME  NIPOrpPAMMHBIE  CPEACTBA W AJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMCTPUUCCKUX 3a/1av

7.19

HpI/IBOI[I/ITL MMpUMEPbl MATECMATUYCCKHUX SaKOHOMepHOCTeﬁ B Ipupoac u
JKU3HH, pACIIO3HABATD MTPOABJICHUC 3aKOHOB I'COMECTPHUUN B UCKYCCTBC

7.20

[IpuMeHATh MOJy4YEHHBIE 3HAHHWS HA MPAKTHKE: aHAJIU3UPOBATh DPEABHBIC
CUTyallUl W INPUMEHSATh M3Y4YEHHBIE IOHATHS B IPOLECCE MOUCKA PELICHUS
MaTeMaTH4eCcKu CHOPMYIMPOBAHHOM NpPOOJIEMBI, MOJAEIUPOBATH pPEATbHBIE
CUTyallUM Ha S3bIKE TE€OMETPHUM, HCCIEN0BATH ITOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAHUEM T'€OMETPUYECKUX TOHATUH M TEOpeM, ammapara ajireopsl,
penaTh NMPaKTHYECKUE 3a/1a4i, CBSI3AHHBIE C HAXO0XKJICHHEM I'€OMETPUYECKHX

BEJINYNH




11 KIIACC

Ko nposepsiemoro

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM

pe3yJbTara 00pa3oBaTe/IbHOM NMPOrPaMMBbl CpelHero 001ero o0pazoBaHus
6 I'eomerpus
OnepupoBaTh MOHATHAMHU: LWIMHAPUYECKAs IOBEPXHOCTb, 0Opas3yromue
6.1 IIMHAPUYECKOM  MOBEPXHOCTH, LWIMHAP, KOHHYECKAsh IOBEPXHOCTD,
o0pazyronre KOHMUECKOW MOBEPXHOCTH, KOHYC, ChepruuecKasi TOBEPXHOCTh
6.2 PacrioznaBath Tena BpameHus (UIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI IMOTYYSHHSI TEJ BPALICHHS
6.4 KiaccuduiupoBars B3aUMHOE PacmoioKeHHE CPephl U TIOCKOCTH
OnepupoBaTh MOHATUSMH: IIAPOBOW CETMEHT, OCHOBAaHHME CETMEHTA, BBICOTA
6.5 CerMEHTa, IMAapOBOM CJIOW, OCHOBAHHE IIAPOBOTO CJIOSI, BBICOTA IIAPOBOTO CIIOS,
1IapOBOM CEKTOP
6.6 Bbruucnarte  00BEMBI M IUIOMAAM  TOBEPXHOCTEH  Tel  BpalleHHS,
' T€OMETPHUECKUX TEJI C IPUMEHEHHEM (HOpMYIT
6.7 OnepupoBaTh NOHIATUSAMU: MHOTOTPAHHUK, BIUCAHHBIN B cepy U OMHCAHHBIN
' 0KO0JI0 cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHHUK MJIH TEJIO BPAIEHUS
6.8 BBIUUCIIATE COOTHOIIECHHS] MEXAY IUIOMAAIMU TOBEPXHOCTEH M 00BEMaMu
' MOI0OHBIX TEI
6.9 N300paxkaTh u3yyaemble (UTYpbl OT PYKM U C TNPUMEHEHHEM MPOCTBIX
4epTEKHBIX HHCTPYMEHTOB
6.10 BEIONHATE (BBIHOCHBIE) TUIOCKHE YEPTEKH W3 PUCYHKOB IPOCTHIX OOBEMHBIX
' buryp: Bua cBepxy, COOKY, CHU3Y; CTPOUTH CEUCHHSI TEJI BPALICHHS
W3BnekaTb, MHTEPIPETUPOBATH U  MpeoOpa3oBbIBaTh HMHGOpPMALMIO O
6.11 IPOCTPAHCTBEHHBIX I'€OMETPUYECKHUX (UTypax, MPeJCTABICHHYIO Ha YepTexkax
U PUCYHKaX
[TpumeHsTh TeOMeTpruYecKre (GakThl ISl PEHICHHUST CTEPEOMETPHUECKUX 3a/1ad,
6.12 MPEIoJIaraloliuX HECKOJbKO IIaroB PEIIeHHUS, €CJIU YCJIOBHSI NPUMEHEHUS
3aJlaHbl B IBHOU opMme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BBITONHATE ASHCTBUS CIIOKEHHUS BEKTOPOB, BHIYUTAHHS BEKTOPOB U YMHOKCHHS
' BEKTOpa Ha YHCII0, OOBSICHATH, KAKIMU CBOWCTBAMH OHH 00JIaIaf0T
6.15 [TpuMeHsTh paBUIIO Napajlieienurena Npy CI0KeHUH BEKTOPOB
6.16 OnepupoBaTh MOHSATHIMHU: JIEKAPTOBBl KOOPAMHATHI B NPOCTPAHCTBE, BEKTOD,

MOAYJb BCKTOpA, PaBCHCTBO BCKTOPOB, KOOPJAWHATBI BCKTOpA, YIOJ MECKIAY




BCKTOpaMH, CKaJIApHOC IIPONU3BCACHUC BCKTOPOB, KOJUIMHEAPHBIC u
KOMILJIAHAPHBIC BEKTOPLI

6.17

HaxoauTts cymMMy BEKTOPOB M IPOU3BEACHHUE BEKTOpAa Ha YMCIIO, YIOJI MEXIY
BEKTOPAMHM, CKAJIIPHOE IPOU3BEICHHUE, pACKIaJbIBaTh BEKTOpP IO JIBYM
HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3aIIaBaTB IIJIOCKOCTh YPABHCHHUEM B I[CK&pTOBOfI CUCTCMC KOOpAMNHAT

6.19

Pemiats HpOCTGfII.HHG rCOMCTPUYCCKUC 3aJjadid Ha I[MPUMCHCHUC BCKTOPHO-
KOOPJAWMHATHOI'O METOJ[a

6.20

Pemare 3agaud  Ha [J0Ka3aTEJbCTBO MATEMAaTHYECKHMX OTHOIIEHUH U
HaxOXXJICHHE TEOMETPHUYECKHMX BEIMYMH ITI0 0OpaslamM WM aJIrOpUTMaM,
MPUMEHSS W3BECTHBIC METOJbI IPH PEUICHUH CTAaHIAPTHBIX MAaTeMaTHYECKUX
3a1a4

6.21

[IpumeHsiTh  mpocTeiliue  MpOorpaMMHBIE  CPEACTBA M DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHUCTEMBI ITPH PEIICHUN CTEPEOMETPHUUECKHX 3a]a4

6.22

HpI/IBOI[I/ITI) MMPUMEPBbI MATCMATUYCCKUX 3aKOHOM€pHOCTCﬁ B IMIpUpOAC U XU3HHU,
pacrno3HaBaThb IMMPOSABJICHNEC 3aKOHOB rCOMCTPHUU B NCKYCCTBC

6.23

[IpuMeHsITh TMONY4YEeHHbIE 3HAHUS Ha MPAKTUKE: AaHaJU3UPOBATh pEaIbHbBIE
CUTyalldd U TPUMEHITh H3y4YEHHBIC IMOHSATHS B IPOLIECCE MOMCKA pPEUICHHS
MaTeMaTH4eckKu CcHOpMyIUpPOBAaHHONW MPOOIEMbI, MOJIEIUPOBATH pEabHbBIE
CUTyallud Ha S3bIKE€ TE€OMETPUHU, HCCIEN0BATh IOCTPOCHHBIE MOJEIU C
UCIIONIb30BaHWEM TE€OMETPUUYECKUX TOHSTUH M TeopeM, ammapara anreOpsl,
pemarb MPaKTUYECKUE 3aJadyM, CBSI3aHHBIE C HAXOXKJACHHUEM T€OMETPUYECKUX
BEJIMYUH




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

7

I'eomeTpus

7.1

OcHoBHbIE NOHSATHS cTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTb, IPOCTPAHCTBO.
[Tonsatne 00 aKCHOMAaTUYECKOM  TIOCTPOCHHU  CTEPEOMETPUH:  AKCHOMBI

CTEPEOMETPUH U CIICICTBUSA U3 HUX

7.2

B3zanmHoe pacmosiokeHHE TOpSIMBIX B NPOCTPAHCTBE:  IepeceKaroluecs,
napajuiefibHble M CKpeIlMBaoIIuecs mnpsMble. [lapannenbHOCTh MPSAMBIX U
IUIOCKOCTE B  MPOCTPAHCTBE: MapajulelibHbIEe TMpsIMble B  IPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MapauIeTbHOCTh MPSAMON U IUIOCKOCTU. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMH, Yrol MEXIy NpSIMbIMU B IPOCTPAHCTBE.
[TapaniensHOCTD IMIIOCKOCTEH: MapalljieNibHbIe TNIOCKOCTH, CBOMCTBA MapaliebHbIX
wiockoctei. [Ipocreiinme mpocTpaHCTBEHHBIE (PUTYpPHI HA IMJIOCKOCTHU: TETPadp,
Ky0, mapaJuieNienumne, NoCTPOCHUEe CeUeHUN

7.3

[lepneHqUKYISIpHOCTE TPSIMOM M IUIOCKOCTH: NEPIEHAMKYJSAPHBIE MpPSMBIE B
IIPOCTPAHCTBE, IMpsMBIEC MAapajUIeIbHbIE W NEPHNEHIUKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPIEHIUKYISIPHOCTH IMPSMOM M IUIOCKOCTH, TeopeMa O MpsSMOH
NEPNEHAUKYJISIPHON IUIOCKOCTH. YTJIBI B NPOCTPAHCTBE: YrOJ MEXIY NPSIMOU H
IJIOCKOCThIO,  JABYTPAHHBIM  yroJi, JIMHEHWHBIA YroJ JBYIPaHHOIO  yIJa.
IlepneHauKymsip ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PAacCTOSTHUE
OT MPSAMOM /10 TIOCKOCTH, MPOEKIHs GUTYPHI HA IUIOCKOCTb. [lepneHaAuKyaspHOCTh
IJIOCKOCTEN: NMPHU3HAK IMEPHNEHIUKYISIPHOCTH JIBYX ILIOCKOCTed. Teopema O TpEX
NEePHEHANKYIIPAX

7.4

[loHsATHE MHOrOTpaHHUKA, OCHOBHBIE JJIEMEHTHl MHOTOIPDAHHUKA, BBIIYKJIbIE W
HEBBINYKJIBIE MHOTOTPAHHUKH, pa3BEpTKa MHororpaHHuka. [Ipusma: Nn-yromnbHas
npu3Ma, TpaHd M OCHOBAaHHUS NPU3MBI, MpsMasi U HAKIOHHAs MPU3MBbI, OOKOBas U
MoJHas MMOBEPXHOCTH MIPU3MBI. [Tapannenenunen, MPSAMOYTOJIbHBIN
napajuiesienurel u ero cpoWcrBa. Ilupamupma: n-yronpHas nupamuga, rpaHd U
OCHOBaHUE MUPAMUJIbI, OOKOBAs U MOJTHAS TOBEPXHOCTh MUPAMUJBI, IPABUIIbHAS U
ycedu€HHass INUpaMuja. OJIEMEHTBHl TMpu3Mbl M nupamuisl. [IpaBuiibHbIE
MHOTOTPAHHUKH: MOHSATUE MPABWIBHOTO MHOTOIPaHHUKA, MpPaBUJIbHAS MpPU3MA U
MpaBWIbHAsA MNHUpPaMHUAA, TMPABUIIbHAS TPEYroJibHas MUpaMHuAa W TMPABUIIbHBINA
teTrpadap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
JnoneKka’ap u ukocasapyrue CedeHust Ipu3Mbl U TUPAMUIbI




7.5

CI/IMMeTpI/IH B IIPOCTpaHCTBE: CHMMETpPUA OTHOCUTCIIBHO TOYKH, HpﬂMOﬁ,
IUIOCKOCTH. DJIE€MEHTHI CUMMCETpPUH B ITUpaMUJax, mapajuiCaCnuneaax, mpaBuJIbHbBIX
MHOTI'OI'paHHHUKax

7.6

Bbruncienue 37eMEHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yrisl. llmomanb
OOKOBOM IOBEPXHOCTH W TOJHOW IOBEPXHOCTH MPSMOM MPHU3MBI, IUIOLIA]b
OCHOBaHHUH, TeOpeMa 0 OOKOBOW MOBEPXHOCTHU IpsAMOIA mpu3Mbl. [Inomans 60koBoH
IIOBEPXHOCTU M IIOBEPXHOCTH IPABUIBHOM IUpaMUIbl, TeOpeMa O IIOLIAIU
yceu€HHol nupamuabl. [lonstue 06 06béme. OObEM NUpaMUIbl, IPUIMBI

7.7

[TonoOubie Tema B mpoctpaHcTBe. COOTHOIICHUS  MEXKIY  IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMM MOIOOHBIX TEIT

11 KUIACC

Kon

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUSA

I'eomerpus

6.1

[MunuHapuyueckas MOBEPXHOCTb, 00pa3yrOIIMe LMIUHAPUYECKOW MOBEPXHOCTH,
OCb IWIMHAPUYECKON moBepXHOCTH. LlwimHap: ocHoBaHUS U OOKOBasd
MOBEPXHOCTh, 00pa3yromas U 0Ch, IUIOMIA b OOKOBOI U MOJIHOMN MOBEPXHOCTH

6.2

Konuveckass moBepXxHOCTh, oOpa3yroline KOHHYECKOHW MOBEPXHOCTH, OChb U
BEpIIMHA KOHMYECKOW MOBEpXHOCTH. KOHyC: OCHOBaHME W  BEpILIUHA,
oOpa3yromias 1 0Cbh, IO, OOKOBOW M TOJHOW MOBEPXHOCTHU. YCEUEHHBIH
KOHYC: 00pa3yrolire U BEICOTa, OCHOBaHMS U OOKOBAst MIOBEPXHOCTh

6.3

Chepa u map: UEHTp, paauyc, AMAMETP, IUIOMIAb TOBEPXHOCTH CQEPHI.
B3anMuoe pacmonokeHue cdepbl M TUIOCKOCTH, KacaTelbHash IUIOCKOCTh K
cdepe, miomaapb chepsbl

6.4

N306paxenue Ten BpallleHus Ha IUIOCKOCTH. Pa3BépTka nunuHaApa U KOHyca

6.5

Kom0Ounanmu ten BpalieHus U MHOTOTPaHHMKOB. MHOTOTpaHHHK, ONMUCaHHBIN
okoJo chepsl, chepa, BMCaHHAS B MHOTOTPAHHHUK, FJIH TEJIO0 BPAIEHUS

6.6

[Tonsite 06 06vEMe. OcHOBHBIE CBOMcTBa 00BEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJIBHOTO Tapajulelenunena u ciuenctBus u3 He€. OO0bEM mmmHApa,
KoHyca. O0BEM mapa u miomaas cepsl

6.7

[Tonobubie Tenma B mpoctpaHcTBe. COOTHOHIEHHS MEXAY IUIOHIASIMHU
MOBEPXHOCTEN, 00bEMAMHU MOJOOHBIX TEJ

6.8

CeuecHus ONUINHApa (Hapanneano " NCPICHAUKYIIAPHO OCI/I), CCUCHUSA KOHYCa
(HapaJ'IJ'ICJ'ILHOe OCHOBAHUIO U MMPOXOAAIICC YCPE3 BCpH_II/IHy'), CCUCHUS 1Iapa

6.9

BeKTOp Ha IJIOCKOCTH M B IMPOCTPAHCTBEC. CrnoxeHre W BEIYUTAHHE BCKTOPOB.

YMHOXEHHME BEKTOpa Ha 4yucino. Pa3nokeHue BeKTopa IO TpPEM




HCKOMIIJIAHAPHBIM BEKTOpam. HpaBI/IHO napajujiciacnuicaa. Pemenne 3a1aa4,
CBsA3aHHBIX C IPUMCHCHUECM ITPABUJI HCI;'ICTBI/II\;I C BEKTOpaMu

6.10

[IpsamoyrosnbHasg cucrema KOOpAMHAT B NpOCTpaHcTBe. KoopauHaThl BEKTOpA.
[Ipocreiimine 3amaun B KOOpAMHATaX. YTOJd Mexay BekTopamu. CkansipHoe
MMPOU3BCACHUC BECKTOPOB. Breraucnenne YTJIOB MCXKAY MPAMBIMU U INIOCKOCTAMM.
Koop1MHATHO-BEKTOPHBIN METOJI ITPU PEIICHUN F€OMETPUYECKHX 3a/1a4

HHPOBEPSAEMBIE HA EI'S 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30BAHUA

Konx nposepsiemoro
TpeOoOBaHUs

IIpoBepsiemble TPeOOBaHHUSI K PEAMETHBIM pe3yJIbTaTamMm
OCBOEHHS OCHOBHOIi 00pa30BaTe/IbHON MPOrpaMMbl CpeIHEro
0011ero oopa3oBaHus

Bnagenue wmeTomamMu J10Ka3aTeiabCTB, AJITOPUTMaMHU  PELICHUS
3agad; yMeHue (OpPMYIHPOBAaTH M OINEPUPOBATH TOHATHIMU:
OIIpeJIeJIEHUE, aKCUOMa, TEOPEMa, CIEICTBHE, CBOMCTBO, NPU3HAK,
JI0Ka3aTeJIbCTBO, PaBHOCUJIbHBIE (POPMYIUPOBKH; MPUMEHSTH HX;
yMeHue  (HopMmyiaupoBaTh OOpaTHOE U MPOTHUBOIOJIOKHOE
YTBEpXKJACHUE, MPUBOAUTH  INPUMEPbl U  KOHTPIPUMEPHI,
HCIIOJIb30BaTh METOJ] MaTeMaTH4YeCKOW WHIYKIMH; IPOBOJIUTH
JIOKa3aTeNIbHbIE PACCYKICHHUSl MpU pEIIeHUH 3a7ady, OLIEHHWBATH
JIOTHYECKYIO0 TPAaBUIBHOCTb PACCYKJIEHUMN; YMEHHE ONEepUpOBATH
MOHATUSIMH:  MHOXECTBO, IOJMHOKECTBO, ONEpaluyd  Haj
MHO>KE€CTBaMU; YMEHHUE UCMOIb30BaTh TEOPETUKO-MHOKECTBEHHBII
anmapar Juisl ONKCaHUsl peaJIbHbIX MPOIIECCOB U SIBICHUW WM MpHU
pelleHny 3aja4, B TOM YHUCJIE€ U3 JPYTUX Y4eOHBIX IpPEIMETOB;
YMEHHE ONEepUpOBaTh MOHATUSAMU: Tpad, CBA3HBIN Tpad, Aepeso,
LUKJ, Tpad Ha IJIOCKOCTH; YMEHME 3a/laBaTh U ONMMCHIBATh Tpadsl
Pa3IMYHBIMM CIIOCOOAMM; HCIIOJIb30BaTh Tpadbl MPHU pElIeHUU
3aja4

YMmenue ONCprUpOBaTh IMOHATHUAMU:. HATYPAJIBHOC HYHCIIO, LCIIOC
YUCJIO, CTCICHL C MOCJIbIM II0KA3aTCIIEM, KOPCHb HaTypaHLHOﬁ
CTCIICHU, CTCIICHb C paldOHAJBHBIM TIIOKa3aTCJIEM, CTCIICHb C
JIeCTBUTEIIBHBIM IIOKa3aTcCJIEM, J'IOl“apI/I(I)M qucia, CHHYC, KOCHUHYC
U TAHICHC IIPOU3BOJIbHOTO 4YHCJIa, OCTATOK II0 MOZAYJIO,
palluOHAJIBHOC YHCJIO, HPPAIUOHAIIBHOC YHUCIO, MHOXKCECTBA
HaTypaJIbHBIX, LCJbIX, pallMOHAJIBHBIX, JIeCTBUTEIBHBIX YUCCII;
YMCHHC UCIIOJIB30BAaTh MMPU3HAKU ACIIMMOCTH, HalMEHBIINH O6I_I_II/II71

JIeTUTENh U HauMeHblee olIiee KpaTHOe, anropuT™ EBkinaa npu




pelICHUM 3aaa4; 3HAaKOMCTBO C PpPa3JIMYHBIMHU IIO3WIIMOHHBIMHA
CHUCTCMaMU CUHCIICHHUSA, YMCHUCE BBIIIOJIHATD BBIYHMCJIICHUC
3HAUCHUH | HpCOGpaSOBaHI/IH BBIpa)KeHI/Iﬁ CO CTCIICHIAMH H

norapudmami, npeobpazoBaHus JIpOOHO-PaLIMOHAIBHBIX
BBIPAYKEHUM; YMEHHE OIepupoOBaThH MOHSATHSIMHU:
MOCIIEZI0BATEIbHOCTb, apudmernyeckas nporpeccus,
reoMeTpuyecKas nporpeccus, 0ECKOHEYHO yObIBaroIas
reoMeTpuyecKas MIPOrpeccusi; yMEHHE 3a/1aBaTh

MOCIIEZIOBATEILHOCTH, B TOM YHCJE C MOMOIIBI0 PEKYPPEHTHBIX
(dbopMyIl; yMEHHE ONEepPUPOBATh MOHATUSAMHU: KOMILUIEKCHOE YHCIIO,
CONMpsKEHHBIE KOMIUIGKCHBIE YHUCJA, MOAYJIb M  apryMeHT
KOMIUIEKCHOTO 4Mcna, (opMa 3amucd  KOMILIEKCHBIX —UHCEN
(reomeTpuueckasi, TPUTOHOMETpHUYECKas U  anreOpanueckas);
YMETb MPOU3BOIUTH apU(PMETHUECKHUE ACHCTBUS C KOMILIEKCHBIMH
YHUClIaMU; MPUBOJAUTH MPHUMEPHl HCIONb30BAHUS KOMILIEKCHBIX
Yycell; ONEepUpOBaTh MOHATUSMHU: MaTpuma 2x2 u  3%3,
OTIpEACIUTENb MATPHIIbl, TEOMETPUUECKHUI CMBICIT OTPEAeTUTENS

YMeHue ONEpHUPOBATH HOHATUSIMH: panroOHaNbHbIE,
HMpPALMOHAIIBHEIE, II0OKa3aTeNbHbIE, CTEIICHHBIE,
Jorapugmuueckue, TPUTOHOMETPUYECKHUE YpaBHEHUS u

HEpPaBEHCTBA, HX CHUCTEMBl; YMEHHE ONEpPUPOBATH MMOHITHSIMHU:
TOXKJECTBO,  TOXKJIECTBEHHOE  IMpeoOpa3oBaHUE, ypaBHEHHE,
HEPABEHCTBO, CUCTEMA YPABHEHUI W HEPAaBEHCTB, PABHOCHJIBHOCTh
YpaBHEHUH, HEPaBEHCTB U CHCTEM; YMEHHE pellaTh ypaBHEHMUS,
HEpPABEHCTBA W CHUCTEMBI C TIOMOILIBIO pPA3JIUYHBIX MPUEMOB;
pelarth ypaBHEHHUS, HEPABEHCTBA U CHUCTEMBI C MapaMeTpPOM;
MPUMEHSTh YPaBHEHMsI, HEPABEHCTBA, UX CUCTEMBI Ui pEIICHUS
MaTeMaTHYeCKUX 3ajJad U 3ajjad U3 pa3IMuHbIX o0lacTed HayKHu U

peanbHON KU3HU

YMeHue onepupoBaTh MOHATUAMU: (QYHKIMS, YETHOCTh (DYHKIIMH,
NEePUOIUYHOCTD byHKuHY, OrPaHUYEHHOCTh byHKIHY,
MOHOTOHHOCTh (YHKIIMH, SKCTpeMyM (YHKIUH, HauOojbllee U
HauMEHblIee 3HaYeHUs (PYHKIMM Ha MPOMEXYTKE, HElmpepbIBHAs
¢byHKIMsA, acuMOTOTHl Trpaduka GyHKIMU, TepBas U BTOpas
NPOU3BO/IHAS (PYHKIIUM, T€OMETPUUYECKUI M (U3UYECKUN CMBICI
MIPOU3BOIHOM, MEepBOOOpa3Hast, ONPEAEIEHHbBI UHTETpall; YMEHUE
HaXo/JWTh ACUMNOTOTHI Trpaduka (YHKIMH; yMEHHE BBIUUCIATH
MPOU3BO/IHBIE CYMMBI, NPOU3BEACHHS, YaCTHOTO U KOMIIO3HMILIUU
(GyHKUMH, HAXOJUTh ypaBHEHHE KacaTeabHOH K rpaduky QpyHKINY;




YMEHHUE HaXOJUTh MPOU3BOIHBIC AIIEMEHTAPHBIX (DYHKIIHIA, yMEHUE
UCIIOJIB30BAaTh MPOU3BOJIHYIO UISL  HMCCICIOBaHUSA  (DYHKITHIA,
HaXOJWUTh HAWOONBIINE W HAaUMCHbBINME 3HAUCHHsS (YHKIUH;
CTPOUTH TpaUKH MHOTOWICHOB C HCIOJb30BAHUEM alllapara
MaTeMaTHYeCKOTO aHaliu3a; MPUMEHATh [POU3BOJHYIO IS
HAXOXKJCHHUS HAWIYYIIETO PEUICHUs B MPUKJIAIHBIX, B TOM YHUCIIE
COIMAIbHO-D)KOHOMHYECKUX W (U3UYECKUX 3aJauax; HaXOJUTh
WIoMmaa u 00BEMBI (UTY C IMOMOIIBI HHTErpalia; MPUBOIUTH
NpUMEPbl  MATEMaTHYECKOTO  MOJCIUPOBAHHS C  TIOMOIIBIO
mudepeHIMATBHBIX YPaBHCHUM

YMeHne onepupoBaTh MOHATUSAMH: Tpaduk (QyHKIUH, oOpaTHas
byHKIMsA,  KOMIO3WIMA  (YHKIMHA, JIMHEeWHas  (QyHKOWS,
KBajgpaTu4Has (YHKOHSA, palUOHaNbHAs (YHKIHS, CTETIeHHAs
byHKIHA, TPUTOHOMETPUUECKUE ¢byHKIMH, oOparHble
TPUTOHOMETPHUYECKHE byHKIUY, noKa3aresbHas u
ngorapupmuueckas  (QyHKUMU; YMEHUE  CTPOUTHh  IpadUKu
W3YyYeHHBIX (YHKIMHA, BBIIOIHATH NpeoOpa3oBaHus TpaduKoB
(GyHKIMH, WCHONB30BaTh TpauKH i M3YYECHHUS IPOLIECCOB U
3aBHCUMOCTEH, TpHU pEHIEHWH 3a4ad U3 JPYyrux y4eOHBIX
MPEeIMETOB M 3a7ad M3 pealbHOW KHM3HH; BBIpaXXaTh (OpMyliaMu
3aBHCUMOCTH MEXIy BEIIMYMHAMH; HWCIIOIB30BaTh CBOICTBa U
rpaduku QYHKIUH U pElICHUs YpaBHEHUH, HEPABEHCTB U 33134
C TapamMeTpaMy; H300pakaTb Ha KOOPAMHATHOM IIJIOCKOCTH

MHOYECTBA PEIICHUI YPaBHEHNUN, HEPABEHCTB U UX CUCTEM

YMeHue penatb TEKCTOBBIE 3a/1a4 Pa3HbIX TUIIOB (B TOM YHCIIE HA
NPOLEHTHI, JIOJM W YacTH, Ha JBHXKEHHE, DPabOTy, CTOUMOCTh
TOBApOB M YCIYyr, HAJIOTW, 3aJauyd M3 O0O0JacCTH yIpaBJIEHUS
JUYHBIMU U CEMEMHBIMM (PMHAHCAMM); COCTABJIATH BBIPAKEHHUS,
YPaBHEHHUs, HEPAaBEHCTBA W HMX CUCTEMBI IO YCJIOBHIO 3a/ayM,
HCCIIEI0BATh MIOJIyYE€HHOE pelieHne u OLICHNBATh
MPaBJIONOAOOHOCTh  PE3yJIbTAaTOB;  yMEHHE  MOJEIHUPOBATh
peanbHBlE CHUTyalldd Ha S3bIKE MAaTE€MaTUKH; COCTaBIIAThH
BBIPAKEHUS, YPABHEHMSI, HEPABEHCTBA U UX CHUCTEMBI IO YCIOBHUIO
3a/la4M, MCCIEA0BaTh IOCTPOEHHBIE MOJEIU C MCIIOIb30BaHUEM
ammapara ajireOpbl, HHTEpIPETUPOBATh MOJYUCHHBINH pe3yIbTaT

YMeHue omnepupoBaTh MOHATUAMU: CpeaHee apupMeTHYEcKoe,
MeauaHa, HauOosiplllee W HaUMEHbIIEe 3HAuYeHus, pa3Mmax,
JcCrepcusi, CTaHJapTHOE OTKJIOHEHHE YHCIOBOro Habopa; yMeHue
W3BJIEKaTh, MHTEPIPETUPOBATh MHPOPMAIUIO, MPEACTABICHHYIO B




Tabnuuax, Ha auarpammax, rpadukax, OTpa)Karollyl0 CBOICTBa
pEAIbHBIX MPOILIECCOB U SIBICHUI; MPEACTABIATh UHPOPMAIUIO C
MOMOUIBI0 TAaOJHIl W JUarpamMM; HCCIENOBaTh CTATUCTHYECKHE
JaHHbIC, B TOM YHUCJIE C MPUMEHEHHEM IpaUuecKux METOAOB U
ANEKTPOHHBIX CPEICTB; TpadUUYECKHd HCCIEI0BAaTh COBMECTHBIC
HaOJIIO/IEHUsI C TMOMOIIBI0 MarpaMM pPacCeUBaHUSI U JIMHEHHOM
perpeccun

YMeHue onepupoBaTh NOHATUAMU: CIIyYalHBIM OIBIT U CIly4aliHOE
COOBITHE, BEPOATHOCTh CIIy4aifHOTO COOBITHS; YMEHUE BBIUYUCIIATH
BEPOSITHOCTh C  KCIOJIb30BAaHHEM  TPaQHUUECKHX  METOJIOB;
OPUMEHSATh (OPMYIIBI CIOKEHHS M YMHOXKCHHUS BEPOSTHOCTEH,
dopmyny  momHOW  BeposTHOCTH,  (opmyny  Beprymim,
KoMOWHATOpHBIE (GakThl U (POPMYIBI;, OIEHUBATH BEPOSATHOCTH
peanbHBIX COOBITHIA; YMEHHE ONEpUPOBATh MOHATHIMU: CIydaiHas
BEIMYMHA, pPACIPEICIICHUE BEPOATHOCTEH, MaTeMaTUYECKOE
OKMJIaHHWE, IUCIIEPCUS M CTAHJAPTHOE OTKIIOHEHHE CIy4alHOU
BEJIMYMHBI, (PYHKIUU PaCIpeeNieHUs] ¥ TUIOTHOCTH PAaBHOMEPHOTO,
IIOKA3aTeJIbHOTO M  HOPMAJIBHOIO  PACIpEACIICHUH; YMCHHE
HCIIOJIB30BaTh CBOMCTBA U3YYEHHBIX PACIPEICICHUN IS pEeLICHUS
3a/1a4; 3HAKOMCTBO C MOHSATUSMU: 3aKOH OOJIBIINUX YHCEN, METOIbI
BBHIOOPOYHBIX  MCCJEIOBAaHUM; YMEHUE MPUBOAMTH IPUMEPHI
MPOSABIIEHUS. 3aKOHAa OOJIBIIMX 4YHCEel B MPUPOJHBIX H
OOIIECTBEHHBIX SIBJICHUSX; YMEHUE OINEepUpOBATh MOHATUSMU:
COYETaHHE, NIEPECTAaHOBKA,  YHCIO  COYETaHWH, 4HCII0
nepecraHoBok;  OmHoM  HploTOHa;  ymMeHHME  NPUMEHSTH
KOMOHMHATOpHbIE (DAKTBI M pPACCYKIEHUS [UIsl pELICHHs 3aj1ad;
OLICHMBATh  BEPOSTHOCTH pEAIbHbIX COOBITHH;  COCTaBIATH
BEPOSITHOCTHYIO MOJIEIb M  HHTEPHPETHPOBATH IOJYYECHHBIN
pe3yJbTar

YMeHue onepupoBaTh MHOHATHUSMHU: TOYKa, MpsAMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEIMYMHA YIJIa, IUIOCKUH Yrod,
JBYTPaHHBIA  Yroi, TPEXTPaHHBIA  yrojd, CKpEIIUBaIOIINECs
npsiMble, MapajuIebHOCTh U TMEPHEeHAMKYISIPHOCTh MNPSAMBIX U
IUIOCKOCTEHM, yrojl MEXJIy MpsMBIMH, YroJl MEXKIy NpAMON H
IJIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSIMH, PACCTOSTHUE OT TOYKH 10
IJIOCKOCTH, PACCTOSIHUE MEXKIY MNPSAMBIMH, PAaCCTOSIHHUE MEXKIY
IUIOCKOCTSIMU; YMEHHME HCIIONIb30BaThb IPU PELIEHUU 3a]ad
u3yueHHble (PAaKThl U TEOPEMBI IJIAHUMETPUHU; YMEHHUE OIICHHUBATh
pa3Mepsl 00BEKTOB OKpPYKaroIlero MUDA; CTPOMTH




MaT€MaTUYCCKHUE MOACIIN C ITOMOIIBIO T€COMETPHUICCKUX MMOHATHH U
BCJIMYMH, pCIIaTh CBA3aHHBIC C HUMHU IMPAKTUYCCKUEC 3a1a4n
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YMeHue OomnepupoBaTh IMOHITUSMH: IUIOIAAb (UTYPBL, 00BEM
(Gurypbl, MHOTOIPaHHUK, IMPABWIBHBIH MHOTOTPAHHUK, CEYCHUEC
MHOTOTpaHHHMKa, KyO, Mapajulejienumesn, TNpu3Ma, MUPaMUaa,
¢urypa 1 mOBEpXHOCTh BpAIICHUs, [IHJIUHIP, KOHYC, 1map, cdepa,
wiomans cdeppl, IUIOMAAb MOBEPXHOCTH MHPAMUJBI, TPU3MBI,
KOHYCa, IWINHApA, 00BEM KyOa, IPSIMOYTOJIBHOTO
napaiesienunes1a, TUpaMu/Ibl, IPU3MBbI, HWIMHAPA, KOHYCa, 1apa,
pa3BEpTKa TOBEPXHOCTH, CEUCHHWs] KOHyca W  IMIHHIPA,
napajulelbHble OCH WJIM OCHOBAaHHIO, CEUEHHME MIapa, IUIOCKOCTb,
Kacaromasicsi cepsl, IIINHIPA, KOHYCA; YMEHHE CTPOUThH CEUCHUE
MHOTOTpaHHHMKA, HK300pakaTh MHOTOTPaHHHKH, QUTYpPHl U
MOBEPXHOCTH BPAILICHHS, UX CEUYEHHUS, B TOM UYHUCIE C TOMOIIBIO
JNIEKTPOHHBIX ~ CPEICTB;  yMEHHE  TNPUMEHATH  CBOMCTBa
TrEeOMETPHUECKUX  (UTyp, CaMOCTOATENBHO  (OPMYIHPOBATH
OINPE/ICTICHUSI HM3Y4aeMbIX (UIYp, BBIIBUTATh THUIOTE3BI O
CBOMCTBaX M IMpPHU3HAKaX I'€OMETPUYECKUX (UTryp, 0OOCHOBBIBATH
WM ONPOBEPraTh MX; YMEHHE MPOBOAUTH KiIacCU(PUKAIUIO HUTYD
M0  Pa3IMyYHBIM  [PHU3HAKaM,  BBINOJHATH  HEOOXOIMMBIC

JAOMOJIHUTCIIbHBIC ITIOCTPOCHUA

11

YMeHue omnepupoBaTh MOHATUSMHU: JIBUKEHHE B IPOCTPAHCTBE,
napajyieNIbHbli  TepeHOC, CUMMETpPHsl Ha IUIOCKOCTM U B
MIPOCTPAHCTBE, IOBOPOT, MpeoOpa3oBaHue MOJ00US, MOJOOHBIE
¢Gurypsl; yMeHue pacro3HaBaTh paBHbIE U MOAO0OHbBIE (QUTYpHI, B
TOM 4YHCJE€ B NPHUPOJE, MCKYCCTBE, apXUTEKType; HCIOJIb30BATh
TE€OMETPUUYECKUE OTHOIIEHHUs NpU pEIIeHUM 3371a4; HaXOAUTh
reOMEeTPHUYECKUE BEIMYUHBI (IJIMHA, YroJ, IIolaas, 00bEM) npu
peleHnH 3a/1a4 U3 JAPYrHX y4eOHBIX NMPEAMETOB U U3 peallbHOU
KHU3HH; YMEHHUE BBIUUCIIATH T'€OMETPUYECKHE BEJIWYMHBI (JJIMHA,
yroj, IJomans, OO0BbEM, IUIOMIAAb IOBEPXHOCTH), HCIIONb3YS
u3yuyeHHble (GOpPMYNIBI U METOJbl, B TOM YHCIE: IUIOLIA]b
MOBEPXHOCTU MHUPAMU[BI, MPHU3MBI, KOHYCa, LWIMHAPA, IUIONIA]b
chepsl; 00bEM  KyOa, MPSAMOYTOJBHOTO  MapajulesIenuIeaa,
NUpaMUJIBI, TPU3MBI, LWIMHAPA, KOHYCa, I1apa; YMEHHE HaXOJUTh
OTHOIIIeHHE 00bEMOB MOJOOHBIX PUTYp
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VYmMmenne ONEprupoOBaTh MOHATHUAMH: MPAMOYroJibHasd CHCTEMaA
KOOpAuHaT, BCKTOP, KOOPAMHATBI TOYKH, KOOPJAWHATBI BCKTOpPA,
CyMMa BEKTOPOB, NMPOU3BEICHHE BEKTOpa HA YHCIO, Pa3IoKEHUE




BCKTOpa IIO0 6a3Hcy, CKaJLIpHOEC  IIPOM3BCACHUC, BCKTOPHOC
IIPOU3BCACHUC, YI'OJ MEXKAY BCKTOpaMH; YMCHHE HCIIOJIb30BaTh
BCKTOpHBII;'I n KOOpI[PIH&THBIﬁ MCTOL JJIA peICHuA
TCOMETPHUYCCKUX 3aaa4 U 3adad ApYTux yLIe6HBIX npeaMETOB

YMenue BBI6I/IpaTb HOI[XO,HSIH_[I/Iﬁ MCTOH JIsA PCIICHUA 3aJaydu;
IMIOHUMAHWEC 3HAYMMOCTU MATCMATHKU B HU3YUCHUH MPUPOAHBIX H
13 OGH_IGCTBGHHBIX mponeccoB u SIBJICHI/II\/JI; YMCHHUC paclio3HaBaThb

MNpOABJICHUC 3aKOHOB  MAaTCMATUKU B  HCKYCCTBC, YMCHUC

NIPUBOJUTH NPUMEPBI MATEMAaTUYECKUX OTKPBITUM POCCHUMCKON U

MHPOBOM MaTeMaTU4ECKON HAyKH

HEPEYEHD 3JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbIX HA

EI'D IIO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 Yucna v BIYUCICHUS

1.1 Hatypanbnbie u uenbie uncna. [Ipu3Haku JeIMMOCTH LETbIX YHCe

12 Panmonanbupie  uymcna. OOBIKHOBEHHBIE W JIECSATUYHBIE JApPOOH, TIPOLICHTHI,
' 0OeCKOHEUHBIC TIEPUOTUIECKUE IPOOH

13 Apudmernueckuil KOpeHb HaTypallbHOW cTemeHu. JlefcTBus ¢ apudMeTHuecKuMu
' KOPHSIMU HaTypaJIbHOW CTETIEHU

14 Crenenb ¢ uenbiM nokaszareneM. CTeneHb ¢ pallMoOHaNIbHBIM Noka3areneM. CBoMCTBa
' CTeneH:

15 CuHyc, KOCMHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudwm uncna. [lecaTnaable U HATYpAIbHBIC JTOTapHPMBI

JlelicTBuTenpHble 4Hchaa. ApUpMETHYECKHE OIepalud ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpubmmkEHHbIE BHIYUCICHHUS, IPAaBUJIa OKPYTJICHUS, TPUKHUIKA U OIICHKa
pe3ysbTaTa BHIYMCICHUN

1.8 [TpeoOpazoBaHye BBIPAKCHHH

1.9 KommiekcHbie uncna
2 VYpaBHEeHUs 1 HEPABEHCTBA

2.1 Llenbie 1 1pOOHO-pAIIIOHAIbHBIE YPAaBHEHUS

2.2 WppanmoHanpHble ypaBHEHUS

2.3 TpuronomeTpruyeckue ypaBHEHHS

2.4 [Toka3zarenbHbIe U JOrapu(PpMUUECKIE YPaBHEHUS




2.5

]_[CJ'IBIG u I[pO6HO-paHI/IOHaJ'IBHBIe HEPaAaBCHCTBA

2.6 WppanmoHanbHble HEpaBEeHCTBA
2.7 [TokazaTenbHbIC U JOrapu(MHUUECKIE HEPABCHCTBA
2.8 TpuronomeTpruyecKkrue HEpaBeHCTBA
2.9 CucTteMbl U COBOKYITHOCTH YpaBHEHUIN M HEPABEHCTB
2.10 VYpaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C lTapaMeTpaMu
211 Matpuia cuctemsl IMHEWHBIX ypaBHEHUN. OnpeaenuTesnb MaTpULIbl
3 DOyHKINUH U TpaPUKH
31 Oynkus, crnocodbl 3amanus ¢yHkumu. ['padpuk ¢yHkumu. B3ammbo oOpatHbIC
' ¢yskiun. YétHble u HeuéTHble pyHkuuu. [lepuognueckue GpyHkunun
OO6nacte onpeneneHuss ¥ MHOXKECTBO 3HaueHuil ¢ynkuumu. Hymu ¢ynkuumm.
3.2 [TpomexxyTkn  3HAKONOCTOAHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKLHUH.
' Makcumymbl ¥ MUHMMYMbl (yHKiuu. HauOonbiiee M HauMeHbllee 3Hau€HHE
(GYHKLIMU Ha IPOMEKYTKE
33 Crenennas (yHKIHUS C HATYpaJbHBIM H LIEJIBIM 1oKa3ateseM. E€ cBoiicTBa u rpaduxk.
' CoiicTBa u rpaduk KOpHS N-0ii cTeneHn
3.4 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U rpaduKu
3.5 [ToxazarenbHast u Jorapudmuyeckas GyHKIUU, X CBOWCTBA U TpaduKu
36 Touku paspbiBa. AcuMmMnToThl TpadukoB ¢yHkumid. CBoiicTBa  (QyHKUUH,
' HENPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeIbLHOCTH, CIIOCOOLI 3aaHUs TOCIEI0BATEILHOCTEN
3.8 Apudmernueckast 1 reomeTpuueckas nporpeccur. @opmyia CI0KHBIX MPOLIEHTOB
4 Hauana maTemaTndyeckoro aHaausa
4.1 [TpousBoanas ¢pyHkiuu. [Ipon3BoiHbIE 371EMEHTAPHBIX (PYHKIIMHA
[IpumeHeHHe NPOM3BOJHOM K HCCIEAOBAHUIO (YHKIMI Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. HaxoxneHne HanOoJbIero M HaUMEHBLIEro 3HadeHHs (YHKIMU Ha
OTpE3Ke
4.3 [TepBooOpaznas. UaTerpan
5 MHoXecTBa U JIOTHKA
5.1 MHoOkecTBO, Onepanu HaJ MHOXkecTBaMu. [{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTh ¥ CcTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB




6.3 KomMOunaropuka
7 I'eomerpus
7.1 ®Durypsl Ha MITOCKOCTH
7.2 [IpsiMbIe U TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOTOrpaHHUKH
7.4 Tena v MOBEpXHOCTH BpaICHUS
7.5 KoopauHats! U BEKTOPBI

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O IPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJISA YYEHUKA

METOANUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET







