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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 Hemento B 11 kiacce, Bcero 3a aBa rojga oOydeHus - 102 yueOHBIX yaca.



COILEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUS CcTepeoMeTpuu. Touka, mnpsmas, IJIOCKOCTb,
npoctpaHcTBO. lloHsATHE 00 aKCHMOMAaTUYECKOM MOCTPOEHUH CTEPEOMETPHHU:
AKCHOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHHe NPSIMBIX B MPOCTPAHCTBE: IMEPECEKAIOIINECH,
napajuieJbHble W CKpeumBaromuecs npsmele. [lapamiensHocTh NPSAMBIX U
IJIOCKOCTE B NPOCTPAHCTBE: MapajuieibHbIE MpsSMbIE B MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPSAMBIX; NAPAILIEIBHOCTh IPSIMOM U IJIOCKOCTH. YTJIBI C
COHANPABICHHBIMUA CTOPOHAMH; YroJl MEXAy MpSAMBIMH B MPOCTPAHCTBE.
[lapannenbHOCTP  IJIOCKOCTEW:  MApaJUIENbHBIE  IUIOCKOCTH;  CBOWCTBA
napajie’dbHbIX IUIOCKOCTel. [lpocreiilme NpoCTpaHCTBEHHbIE (QUIYpPHl Ha
IJIOCKOCTH: TETpa’Ap, KyO, mapajuieNenuie/]]; HOCTPOEHUE CEUCHHI.

[lepneHANMKYISIPHOCTD MPSMOM M TUIOCKOCTHU: MEPIEHAUKYIISIPHBIE TPSIMbIE
B IIPOCTPAHCTBE, MpAMbIE NapaJlyIeIbHbIE U MEPIEHIUKYISIPHbIE K TIOCKOCTH,
MPU3HAK TNEPHEHANKYISIPHOCTH MNPSAMON W IJIOCKOCTH, TEOpeMa O MpsSMOM
MIEPIICHIUKYJIIPHON TIJIOCKOCTU. YTJIbI B IIPOCTPAHCTBE: YO MEXKIY NPSIMOMN U
IUIOCKOCTBIO; JABYIPaHHBIA yTOJI, JMHEWHBIA Yroja JABYTPAHHOIO YyrIJia.
[lepneHauKynsip W HaKJIOHHBIE: pACCTOSTHUE OT TOYKH JIO IUIOCKOCTH,
paccTosiHUE OT MPSAMOM A0 IUIOCKOCTH, MPOEKUHS (PUTYphl HA ILIOCKOCTb.
[lepneHAMKYISIPHOCTh  TUIOCKOCTEH: TPHU3HAK MEPHEHAUKYISIPHOCTH JIBYX
IockocTer. Teopema o TpEX NEPHEHIUKYISPax.

MHOrorpaHHUKHU

[loHsiTME MHOrOrpaHHMKAa, OCHOBHBIE JJIEMEHTbl MHOIOTPaHHUKA,
BBINYKJIbIE W HEBBIMYKJIBIE MHOTOIPAHHHMKHU; pa3BEPTKA MHOTOIPAHHMKA.
[Ipusma: n-yronbHas mnOpu3Ma; TPaHU W OCHOBAHUS NPU3MBI; NOpsMas U
HaKJIOHHAs  MpuU3Mbl; OOKOBasg W  TMOJHAs  MOBEPXHOCTb  IMPHU3MBI.
[Tapannenenunien, nTPSAMOYTOJIbHBIA MAapAJUICICNUIEC W €ro CBOMCTBA.
[lupamuga: N-yrojapHas nupamuaa, rpaHd U OCHOBaHUE NMUpaMUAbl; OOKOBasi U
MOJIHASI TIOBEPXHOCTh MHUPAaMUJbI, MpaBUIbHAA W YyCEUEHHAs MNHpPaAMUJA.
DOneMeHTbl Tpu3Mbl U OUpaMmuabl. [lpaBUiibHbIE MHOTOTPaHHUKHW: TOHSITHE
MPaBUJILHOTO MHOTOTPaHHUKA; MpaBWIbHAS MPU3Ma W MpPaBUIIbHAS MUpaMUia;
MpaBWibHAs TpEyrojibHas MNHUpaMHa W TOPaBUWIBHBIA  TETpadap; Kyo.
[IpeacTraBinenre O MPaBUIBHBIX MHOTOTPAHHUKAaX: OKTa’Ap, IOACKa’aAp U
ukocasap. CeueHus NpU3Mbl U TUPAMUJIBI.

CummeTpust B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIILHO TOYKH, TPSIMO,
IUIOCKOCTUA. OJEMEHThl CHUMMETpUM B TNHUpaMHUAaX, Hapajlieienunenax,
NPaBUJIbLHBIX MHOTOIPAHHUKAX.

Bbluucienue 5»1€MEHTOB MHOTOIPAHHMKOB: pPEOpa, AMArOHaIM, VYTJIbI.
[Tnomans OOKOBOM MOBEPXHOCTH M TMOJHOW IMOBEPXHOCTU MPSMON HPHU3MBI,
IUIOLIAAb OCHOBAaHUW, TeopeMa O OOKOBOM IMOBEPXHOCTHU MPSMON MPU3MBI.
[Inomans OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH MPaBUIBHOM MNUPaMUIBbI,
TeopemMa O IUom@aAn yceuéHHol mupamuabl. [lonarue o6 o0béme. OOBEM
OUpaMUIbl, TIPU3MBI.

[Tono6nsie Tena B mpocTpaHcTBEe. COOTHOIIEHUS MEXKIY IUIOMIAAIMU
MOBEPXHOCTEHN, 00bEMaMU OJIOOHBIX TEll.

11 KJTACC



Tena Bpamenus

[Hunuaapuyeckass  MOBEPXHOCTb,  OOpasylollue  I[WIMHIPUYECKON
MTOBEPXHOCTH, OCh LMJIMHIAPUYECKOW MNOBEPXHOCTH. l{unuHAp: OCHOBaHUS M
OOKOBasi TOBEPXHOCTh, OOpasylomias W OCh; IUIOMAAh OOKOBOM W TIOJTHOU
MTOBEPXHOCTH.

KoHnueckast noBepXHOCTh, 00pa3yronue KOHNYECKOH MOBEPXHOCTH, OCh U
BEpUIMHA KOHHMYECKOW TNOBEpPXHOCTH. KOHyC: OCHOBaHME M BeplIMHA,
oOpa3syromas ¥ OCh; IUIONIAAh OOKOBOH M TIOJHOW MOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yIolye U BEICOTA; OCHOBAHUS U OOKOBAsI TOBEPXHOCTD.

Cdepa u map: meHTp, paanyc, TuaMeTp; IUIONIAIb MTOBEPXHOCTH C(hepHI.
BzaumHoe pacnonoxenue chepbl U IUIOCKOCTH; KacaTelbHas IJIOCKOCTh K
cthepe; miomaas chepsl.

N300paxkeHre Ten BpallleHWs Ha IUIOCKOCTU. Pa3BépTka ummimHapa u
KOHYycCa.

KoMmOvHanuu Ten BpallleHHs M MHOTOTPaHHUKOB. MHOrOrpaHHUK,
ONMCaHHBIA OKOJIO cdepbl; chepa, BOUCAHHAS B MHOTOIPAHHUK, WIIA TEJIO
BpalICHUSI.

[Tonsatue 06 oOnéMe. OCHOBHBIE CBOMCTBA 00BEMOB Tenl. TeopemMa 00
00bEME MPSIMOYTOJIBHOTO Tapajuienenunena W cieactBuss u3z He€. OO0bEM
HUWJIMHIpa, KoHyca. O0BEM 1apa u miomaab cepsl.

[TogoOHbie Tena B mpocTpaHcTBe. COOTHOWIEHHS MEXAY IUIOMIAASIMHU
MOBEPXHOCTEN, 00BEMAMU MOJOOHBIX TEN.

CeueHnsa nwiMHApa (MAapauieNbHO W MEPHEHAMKYJSAPHO OCH), CEYEHUs
KOHyca (IapajieIbHOE OCHOBAHUIO M MPOXOASIIEe Yepe3 BEPILIUHY), CEUEHUS
miapa.

BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha miockoctd U B mpocTpaHcTBe. ClOXKEHHWE M BBIYUTAHUE
BEKTOPOB. YMHOKEHHE BEKTOpAa Ha YHCIO. Pa3loxkeHne BEKTOpa IO TPEM
HEKOMIUIaHApHbIM BekTopaM. [IpaBuno napauienenunena. Pemenwue 3anad,
CBSI3aHHBIX C NMPUMEHEHUEM MpaBWI JIEUCTBUM ¢ BekTopamu. [IpsMoyrosbHas
cucremMa KoopauHaT B npocTtpaHcTBe. KoopamnHatel BekTopa. IIpocreiimme
3a/layd B KOOpJMHATax. YTOoJl MEXIy BekTopaMu. CKalsipHOE MPOU3BEACHUE
BEKTOPOB.  BblunclieHHEe yIVIOB  MEXIy TpSIMBIMH U IUJIOCKOCTSIMHU.
KoopinHAaTHO-BEKTOPHBIM METOJ TpPH PEIIEHUH TEOMETPUUYECKUX 3ajad.



IHIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUSI MPOTPaMMbl Y4EOHOTO TMpeaMeTa
«MareMaTuka» XapakTepu3yrOTCs:

I'paxxnanckoe BocnuTanue:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOW TO3MIMHK  OOYyYaromerocss Kak
AKTUBHOT'O W OTBETCTBEHHOI'O 4WJI€HA POCCUIMCKOIO 00IEeCTBA, MPEACTABICHUEM
0 MaTEeMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYD,
ABJICHUM, NPOLEAYp TPakJaHCKOro oOmecTBa (BBIOOpPHI, OMPOCHI W TP.),
YMEHHEM B3aUMOJICMCTBOBATH C COIIMATbHBIMU UHCTUTYTAMU B COOTBETCTBUHU C
uX (QYHKIUSIMHA U HA3HAUYCHHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

chopMHPOBAHHOCTBIO  POCCHHCKOM  TPAXTAHCKOW  HMACHTHYHOCTH,
YBOKEHUS K MPOIUIOMY M HACTOSIIEMY POCCHUICKONW MaTeMAaTHUKU, [IEHHOCTHBIM
OTHOUICHHEM K JOCTHXEHUSIM POCCUHUCKHMX MAaT€MaTUKOB M POCCHMCKOU
MaTeMaTUYECKOM IIKOJbI, K HCIIOJIb30BAHUIO ATUX JOCTHKEHUU B APYrUX
HayKax, TEXHOJIOTHUAX, c(hepax SIKOHOMHUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO Hapoaa;
c(hOpPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, OSTHUYECKOTO TMOBEICHUS,
CBSI3aHHOTO C MPAaKTUYECKUM TMPUMEHEHUEM JIOCTUKEHUM HAyKH W
NEATEeNIbHOCThIO yUYE€HOr0; OCO3HAaHUEM JIMYHOTO BKJIaJla B IOCTPOCHUE
YCTOWYUBOTO OYyAYIIETO.

JcTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MUPY, BKJIIOYAsi ICTETUKY MaTeMaTUYECKUX

3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ady, peleHnH, paccyXIEHUM;
BOCIIPUMMYHBOCTBIO K MATEMaTUYECKUM acCIleKTaM pAa3jIu4yHbIX BHJIOB
UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHUS NPHUMEHSITh MaTEeMaTHYECKUE 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0Oe30macHoro ooOpa3a KU3HU, OTBETCTBEHHOTO
OTHOLIEHUSI K CBOEMY 3JI0POBBIO (3J0pOBOE MUTAaHUE, COATTAHCHUPOBAHHBIM
PEXKUM 3aHITHI U OTIBIXA, PEryJsipHas pU3NUecKasi aKTUBHOCTD); (PU3UYECKOTO
COBEPILIEHCTBOBAHMS, npu 3AHITHIX CHIOPTUBHO-03/J0POBUTEIBHOM
NEeSATEIbHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCOBHAHMEM LIEHHOCTH TPYJIOJIIO0US; HHTEPECOM K
paznuuyHbiM  chepaM  TpodecCHOHaTbHON  AESTENbHOCTH, CBS3aHHBIM C
MaTEMaTUKOW U €€ MPUIIOKEHUSIMH, YMEHHEM COBEpPILATh OCO3HAHHBIA BHIOOD
Oynymieit npodeccun M peaau3oBBIBaTh COOCTBEHHBIE >KU3HCHHBIC IUIAHBI,
FOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTUYeCKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 Ha MPOTSKEHUU BCEH >KM3HU; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3aJ1a4 MaTeMaTUYECKON HapaBJIEHHOCTH.

JKOJIOrMYeCKoe BOCIIMTAHHE:

c(OpPMHUPOBAHHOCTHIO IKOJIOTMYECKOW KyJNbTYphl, TOHUMAHUEM BIIUSHUS
COLIMAIBHO-D)KOHOMHYECKUX  MPOLIECCOB HAa  COCTOSIHME MPUPOJHON H
COLIMAJIIBHOM CpeJlbl, OCO3HAHMEM TIJIO0AJIBHOIO XapakKTepa 3KOJOTHYECKUX
npoOJjieM; OpHEHTaIMel Ha TMPUMEHEHHWE MaTEeMaTHUUYEeCKUX 3HAHUU IS



pelIeHus 3a1a4 B 00JIaCTH OKPYXKAIOUIEH Cpe/ibl, MIaHUPOBAHUS MOCTYIKOB U
OLIEHKH UX BO3MOXHBIX ITOCIEACTBAN I OKPYKAIOIIEH CPEJIbI.

LleHHOCTH HAYYHOIO IO3HAHMSA:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHU, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKH M OOILIECTBEHHOW IPaKTUKH,
MOHMMAaHUEM MaTEMaTHYECKOW HAyKH Kak cepbl YeTOBEUECKON e TEIbHOCTH,
ATAIoOB €€ Pa3BUTHUS U 3HAYMMOCTH I PA3BUTHSA LUBWIN3ALWU; OBJIAJCHUEM
A3BIKOM MATEMaTUKH M MaTEMaTHYECKON KyJIbTYpOl Kak CPEJCTBOM NMO3HAHUS
MHpA; TOTOBHOCTBIO OCYIIECTBIISITH HPOEKTHYIO M  MCCIENOBATENBCKYIO
NEeATENbHOCTh MHNBHUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC pe3yabTaThl OCBOSHHUS MPOTPAMMBI y4eOHOTO TTpeaMeTa
«MaremaTuka» XapaKTEPUIYIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHBIMU  OCUCMBUAMU, VHUBEPCATbHOIMU — KOMMYHUKAMUBHBIMU
0elicCmBUAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU OeUCTNBUAMU.

1)  Vuueepcanvuvie no3nasamenvHuvle Oeticmeus, 0becneuudarom
Gopmuposanue 6a308bIX KOSHUMUBHBIX NPOYECco8 o0dyuanwuxcsi (oceoeHue
Memo008  NO3HAHUA — OKPYHCAIoWe2o Mupa, NnpumMeHeHue  J10SUYEeCKUX,
ucciedo8amenbCcKux onepayuil, ymenuu pabomams ¢ ungopmayueti).

Ba3oBble jiornyeckue aeiicTBUA:

e BBISIBISITH 5 XapaKTEepU30BaTh CYIIECTBEHHBIC MPU3HAKU
MaTeMaTUYECKUX OOBEKTOB, MOHATHI, OTHOIIEHUN MEX]y MOHSITUSIMU;
bopmMyIUpOBaTH ONPEAECTICHUS TTOHSITHH; YCTaHaBJIUBATh

CYIIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMK, OCHOBAHUS JIsi 0000IIEeHNUS
Y CpaBHEHUs, KpPUTEPHUH MPOBOJAUMOTO aHAIIN3A;

e BOCIPUHUMATH, (HOPMYIUPOBaTH M MNPeOOPA3OBBIBATH CYKICHHUS:
YTBEPAMUTENIbHbIE U OTpPULATENbHbIC, €IMHUYHBIC, YaCTHBIE U OOIIME;
YCIIOBHBIE;

e BBIBISTH MAaTeMaTHUYECKHME 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
NpoTUBOpeUHsi B (DaKTax, JAHHBIX, HAOIOJCHUSIX U YTBEPKICHUSIX;
npeasiaraTh ~ KpUTEpUU 7 BBISIBJICHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEYMH;

e JIeJaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTUKH, AETYKTHBHBIX W
MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHI M0 aHAJIOTUU;

e TMPOBOJAUTH  CAMOCTOSITEIBHO  JIOKAa3aTelIbCTBA  MATEMAaTUYECKUX
yTBEpXKIAeHUU  (MpssMble W OT  NPOTUBHOTO),  BBICTpaMBaTh
apryMeHTaIuIo, OPUBOIUTL  TOPUMEPhl U KOHTPIPHUMEPHI,
000CHOBBIBaTh COOCTBEHHbIE CYKJICHUS U BBIBObL;

e BbIOMpaTh CHOCOO perieHus: yuyeOHOW 3aiayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BLIOMpATh HauboJiee MOAXOASANIUN C y4E€TOM
CaMOCTOSITEJIbHO BbIIEJIEHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBarebCcKue AeCTBUA:

e HCMOJBb30BATh BOMNPOCHI KAaK  HCCIEAOBATEIIbCKUNA  MHCTPYMEHT
no3HaHus; (GOpMYIUPOBATH BONMPOCHI, (DUKCUPYIOIIKE MPOTUBOPEUUE,
npo0ieMy, yCTaHABIMBATh UCKOMOE U IaHHOE, (POPMHUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

e TMPOBOJAUTH  CAMOCTOSITENIbHO  CIUITAHUPOBAHHBIM  IKCIEPUMEHT,
UCCJIEIOBAHUE M0 YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4YecKOro



00bEKTa, SBICHUS, IPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00bEKTaMH, SIBICHUAMHU, IPOLIECCAMU;

CaMOCTOATENbHO  (popMynupoBaTh OOOOIIEHUS ¥  BHIBOJABI  I10
pe3ynbTaTam MPOBEAEHHOTO HAOIOIEHUS, HCCIEIOBAaHUsA, OLICHUBATh
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0O000IICHUI;
MIPOTHO3UPOBATh BO3MOKHOE PA3BUTHUE IMPOIECCA, a TaKKE BBIIBUTATh
MPENOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmanueii:

BBISIBJISITH 1e(DULINUTHI HH(DOpPMALINK, JaHHBIX, HEOOXOIUMBIX JJIsi OTBETA
Ha BOIIPOC U ISl PELICHUS 3a/1a4U;

BbIOMpaTh MH(OPMALMIO W3 HUCTOYHUKOB  PA3IUYHBIX  THIIOB,
AHAJIM3UPOBATh, CHUCTEMAaTU3UPOBATh 151 MHTEPIPETUPOBATH
MH(}OpMaALUIO Pa3IUYHBIX BUAOB U (POPM MPEICTABICHHUS,
CTPYKTYpPUpPOBAaTh HMH(POpPMALMIO, MPEACTaBIATh €€ B Pa3IMYHBIX
(dopmMax, MILTIOCTPUPOBATH TpaUUECKH;

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

2) Vuueepcanvhvie KOMMYyHUKaGmueHwle Oelicmeus, 0becneuusaom
choOpMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00YUAOUUXCSL.
Oo0menue:

BOCIIPUHUMATh M (OPMYJIUPOBATh CYXACHHS B COOTBETCTBUHU C
YCIOBHSIMU U LENSIMH OOUIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAXKATh
CBOI0O TOYKY 3pE€HHS B YCTHBIX M NHCBMEHHBIX TEKCTax, JaBaTh
MOSICHEHUS TI0 XOJy PELICHMs 3a/auyd, KOMMEHTHUPOBATH MOJYYEHHBIN
pe3yJIbTaT;

B XO/€ OOCYXKIEHMs 3a[JaBaThb BOIPOCHI IO CYILIECTBY OOCY>KIaeMou
TEMbI, TPOOJIEMBI, pEIIAEMOM 3a/au, BbICKa3bIBATh WU, HALICTICHHbIC
Ha TMOWUCK pEUIEHMS; COIMOCTAaBISATh CBOM CYXICHUS C CYXICHUSIMU
IPYrUX YYaCTHUKOB IHMAJIOTa, OOHApYXUBATh pa3IMuM€ U CXOACTBO
MO3ULIUNA; B KOPPEeKTHOU (opme QopMyIHpoBaTh pa3zHOTIACHUS, CBOU
BO3PAXKEHUS;

MPEACTABIATh  pE3yJbTaThl  pEUIEHUs  3aJayd, dSKCIEpPUMEHTa,
UCCJIEIOBaHMs, MPOEKTa; CaMOCTOSATENbHO  BbBIOMpaTh  (dopmar
BBICTYIUIEHUSI C Y4Y€TOM 3ajJady Mpe3eHTalUd M OCOOEHHOCTEU
ayJIUTOPHH.

CorpyaHuyecTno:

3)

MOHMMATh M  UCIOJIb30BaTh  MPEUMYIIECTBA  KOMAaHAHOW W
UHAMBUIYabHON paOOThl MPU PELICHUU y4eOHBIX 3a/1ay; NPUHUMATh
Helb COBMECTHOM  JI€ITENIbHOCTH, IUJIAHUPOBATh  OPraHU3AIUI0
COBMECTHOM paboThl, pachpenensiTh BUAbI padOT, JOTOBAPUBATHCA,
o0CyXJaTh TMpolecc U pe3ylbraT paboThl; 00001aTh MHEHUS
HECKOJIbKUX JIFOACH;
y4acTBOBaThb B TPYNINOBBIX (opmax paboTel (0OCyKIaeHus, OOMeH
MHEHUH, «MO3TOBbI€ IITYPMbD» M HHBIE); BBINOJHATH CBOI YacCTh
paboThl M KOOPAMHUPOBATH CBOM JACUCTBUS C JPYIMMHU YIICHAMH
KOMaH/Ibl; OLIEHMBATh KAue€CTBO CBOEro BKJaJa B OOLIMN MPOAYKT IO
KpUTEpUSIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBHSI.
Vuueepcanonvie  pecynamuenvie  Oeticmsus,  obecneyugarom

Gdopmuposarue cMblCLO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:



e COCTAaBIIATH IUIAH, AITOPUTM PEIICHUS 3a/1a4H, BBIOMPATh CIIOCO0
pelIeHus ¢ Y4ETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI

penieHuit ¢ y4éTomM HOBOM MHMOPMAIIUH.

CaMOKOHTPOJIb:

e BIJIQJICTh HaBBIKAMHM TO3HABAaTEIbHOM pediieKcuM Kak OCO3HaHUS
COBEpILIaeMbIX  JIEMCTBUH W  MBICIUTEIBHBIX  MPOIECCOB,  HX
pe3yNbTaToOB; BJIAACTh CIOCO0AMU CaMONPOBEPKH, CAMOKOHTPOJIS
npoliecca U pe3yJibTara pelieHusl MaTeMaTUYeCcCKOM 3a1auu;

e TMPEABUICTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IMPU PEIICHUU
3a/layd, BHOCHUTH KOPPEKTHUBBI B JESATEIBHOCTb HAa OCHOBE HOBBIX
00CTOSITENBCTB,  JAHHBIX, HAWJCHHBIX  OIIMOOK,  BBISBICHHBIX
TPYAHOCTEN;

e OIICHMBATh COOTBETCTBHE pe3yJbTaTa LETU U YCJIOBHUSIM, OOBICHSITH
NPUYUHBI JOCTHKEHUS UM HEIOCTUKEHHUS PE3YJIbTATOB JEATEIIBHOCTH,
HAXOJUTh OIMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI
10 KITACC

OnepupoBath MOHATUAMU: TOUYKA, IPsIMas, TUIOCKOCTb.

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

OnepupoBarh MOHATUSIMH: TAPAICIBHOCTh W TMEPIEHIUKYISIPHOCTD
MPSMBIX U IUIOCKOCTEM.

KnaccuduimpoBath B3aMHOE pPACIONIOKEHUE MPSIMBIX U TIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHSATUSMU: TBYTPAHHBIN YTOJI, TPAaHU JABYTPAaHHOTO YTJIa,
pedpo BYTpaHHOTO YIJIa; JMHEHHBIN yroy ABYTpaHHOTO YIJia; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBarh MOHATUSMH: MHOTOTPAHHUK, BBIMYKIIBIH W HEBBITYKJIBINA
MHOTOTPAaHHUK, JIEMEHTHI MHOTOTPAaHHUKA, MPABUIILHBI MHOTOTPAHHUK.

Pacnio3naBaTh OCHOBHBIC BHJIBI MHOTOIPAaHHUKOB (MHpaMHIIa; TMPU3MA,
PSIMOYTOJIbHBIN MapajuieNienuriesi, Kyo).

KnaccudummpoBarb ~ MHOTOTpaHHUKH,  BBIOMpass  OCHOBaHUS  JUIs
Kkinaccuukanuu (BBIMYKJIBIE W HEBBITYKJIbIE MHOTOTPAHHUKH; TPABHIbHBIC
MHOTOTPAHHHKH; TIPSIMbIE ¥ HAKJIOHHBIE TIPU3MBI, TTapajUIeICTUIICbI).

OnepupoBatb MOHSATUSIMU: CeKyIas MJIOCKOCTb, CCUCHHE
MHOTOTPaHHHUKOB.

OOBICHATH TPUHITUIIBI TIOCTPOCHUS CEUEHUH, UCTIONB3YSI METO/ CIIE/IOB.

CtpouTh cedeHHs] MHOTOTPAHHHUKOB METOJOM CJICJIOB, BBITIOJHATH
(BBIHOCHBIE) TIJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYP: BUJ
CBEpXY, COOKY, CHU3Y.

Pemate 3a7aun Ha HAXOXJIEHWE TEOMETPUYECKUX BEIUYHH IO 0Opasiam
WJIM aJToOpUTMaM, MMPUMEHSIS U3BECTHBIC aHATUTUYECKUE METOJIbI TIPU PEIICHUU
CTaHJAPTHBIX MATEMAaTHYECKUX 3a/Jad HA BBIYHUCICHUE PACCTOSHUW MEXIY
JIBYMS TOYKaMHU, OT TOYKHA O TPSIMOM, OT TOYKH JO IIJIOCKOCTH, MEXIY
CKPENTUBAIOIIUMHUCS TPSIMBIMHU.



Pematp 3amaun Ha HaXOXXJEHUE TEOMETPUUYECKUX BEIMYMH MO 0oOpasiam
WJIM aJropuTMaM, MPUMEHSI U3BECTHbIE AaHAIUTUYECKHE METO/IbI IIPU PELICHUU
CTaHAAPTHBIX MAaTEMAaTHYECKMX 337a4 Ha BBIYUCICHHE YIJIOB MEXIY
CKPEUIMBAIOIIUMHUCS MPAMBIMHA, MEXAY MPAMOM M IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.

Boruncnate 00BEMBI M IUIOMIAAM TMOBEPXHOCTEH MHOTOTPAaHHUKOB
(npusma, mUpamuaa) ¢ MpUMEHEHUEM (OPMYJ; BBIYUCIATH COOTHOILECHHS
MEX/1y TUIOIIAIMU TTOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh NOHATHSAMHU: CUMMETPHUSI B MPOCTPAHCTBE; LIEHTP, OCh U
IJIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CHMMETPUHU (PUTYPHI.

W3Bnekarb, mnpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH WHGPOPMAIIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYpax, MPEACTABICHHYIO Ha YepTexax
U PUCYHKaX.

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

[IpuMensaTs mpoCTEWIIME MPOTPAMMHBIE CPEACTBA M DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUYECKHX 3a]1ay.

[IpuBoauTs MpUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
’KU3HH, PACIIO3HABATH MPOSIBJIEHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOy4eHHbIE 3HAHUS Ha MPAKTHKE: aHATU3UPOBATh peajbHbIC
CUTYallUM W NPUMEHSTh M3YYECHHbIC MOHATUS B IMPOLECCE MOMCKA PEIICHUS
MaTeMaTUYeCKH C()OPMYJIUPOBAHHON MPOOJIEMBI, MOJEIHPOBATH pPEAbHbBIE
CUTYyallUM Ha S3bIKE TE€OMETPUM, HCCIENA0BATh IOCTPOEHHBIE MOJEIU C
HCIIOJIb30BAHUEM T'€OMETPUYECKUX NOHITHI M TEOopeM, amnmapara anreOpsl;
pemiaTh MPakTUYECKHE 3a/layd, CBSI3aHHBIE C HAXOXACHUEM TIE€OMETPUYECKHX
BEJIUYMH.

11 KUIACC

OniepupoBaTh MOHATUSMH: IUIUHIPUYECKAsT TTOBEPXHOCTh, 00Opa3yroIIue
UWIMHIPUYECKOM  TMOBEPXHOCTH; IWJIUHAP; KOHUYECKass TMOBEPXHOCT,
o0pa3yrolme KOHMYECKON MOBEPXHOCTH, KOHYC; chepruecKkas moBEpPXHOCTb.

Pacno3naBath Tena BpaieHus (HWJIUHIP, KOHYC, cdepa U map).

OOBSACHATH CITIOCOOBI TTOJTYYEHUSI TEJT BPAILICHHUS.

KnaccudunupopaTh B3auMHOE pacioiokeHue chepbl U MIOCKOCTH.

OneprpoBaTh MNOHATUSMH: IIAPOBOM CETMEHT, OCHOBAHME CETMEHTA,
BBICOTA CETMEHTa; IIApOBOM CIJIOM, OCHOBAHME IIAPOBOTO CJIOS, BBICOTA
IAPOBOTO CJIOS; IIAPOBOU CEKTOP.

Beruucnare o0BEMBI W TUIOIIAAM TIOBEPXHOCTEH Tea  BpalleHus,
r€OMETPUYECKUX TeJl C IPUMEHEeHHEM (HOpPMYIIL.

OnepupoBaTh TMOHATUSIMU: MHOTOTPAHHHUK, BIHCaHHBIH B cdepy u
OMMUCaHHBIA OKOJIO cdephl; cdepa, BNUCaHHAS B MHOTOTPAHHUK WJIU TEJO
BpaleHHUs.

BeIauciaTh COOTHOIIEHUS MEX Y TIIOMIAAsIMU TTOBEPXHOCTEN U 00bEMaMu
IIOJOOHBIX TEI.

N3ob6paxkars u3ydaembie QUTYpHI OT PYKH U C NMPUMEHEHHUEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BrinosHaATh  (BBIHOCHBIE) IIJIOCKME YEPTEXXKH U3 PHUCYHKOB MPOCTHIX
00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUThH CEUCHHMSI TeJl BpaIllCHUS.



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

OnepupoBath MOHATUEM BEKTOP B MPOCTPAHCTBE.

BpImonmHATE OEHUCTBUSA CIIOKEHUS BEKTOPOB, BBIYMTAaHUS BEKTOPOB U
YMHOXXEHHSI BEKTOpa Ha 4YHUCIO, OOBACHATb, KAaKMMH CBONCTBAaMH OHH
o0nanaror.

[IprMeHATH MpaBUIIO NTapajuIeIICIUIEAA.

OnepupoBarh MNOHATHAMHU: JEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE,
BEKTOP, MOJYJb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJ
MEKJy BEKTOPAaMH, CKAIPHOE NPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE H
KOMIUTAHAPHBIE BEKTOPHI.

HaxomuTe cyMMy BEKTOPOB M INPOMU3BEACHUE BEKTOpPAa HA YHUCIO, YIOJl
MEKly BEKTOpPaMU, CKaJIsIpHOE NMPOU3BENCHUE, PACKIIAbIBATh BEKTOP IO ABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPJAWHAT.

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

Pemars npocreiinme reoMeTpuYecKue 3a1a4i Ha IPUMEHEHNE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemare 3amaum Ha JOKa3aTENbCTBO MATEMATHYECKUX OTHOIICHHW U
HaxXOX/JIEHUE TEOMETPUYECKHX BEJIIMYMH M0 o00pa3lamM WM ajdropurMmam,
IIPUMEHSST U3BECTHBIE METOJBI NPHU PEIICHUM CTAHAAPTHBIX MATEMAaTHYECKHX
3az1ay.

[IpuMeHsaTh mpoCTEWIIME MPOTPAMMHBIE CPEACTBA M DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 33/1a4.

[IprBOoINUTH TIpUMEpPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B INPUPOAE U
YKW3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMy4YEHHbIE 3HAHUS HA MPAKTUKE: AaHATU3UPOBATH PEAJIbHbBIC
CUTyallud W NPUMEHATh U3YYEHHBIEC IOHATHS B IPOLECCE MOWCKA PELICHUS
MaTeMaTUYeCKH C(HOPMYJIUPOBAHHON MPOOJIEMBbI, MOJEIMPOBATH pPEaAIbHbBIE
CUTyallud Ha S3bIKE TIE€OMETPUH, HCCIEAOBAaTh IOCTPOECHHBIE MOJEIU C
HCIIOJIb30BAaHUEM T'€OMETPUYECKUX MOHITHUI M TEeopeM, ammapara anreOpsl;
pemarh NpakTUYECKUE 3a/1add, CBA3AHHBIE C HAXOXKIECHUEM TI'€OMETPUYECKHUX
BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Ne KoanuecTBo 4acoB
HaumeHnoBaHue pa3aesioB DJIeKTpOHHbIe (LM (POBbIE)
n/ KoHTpoJibHbIE IIpakTH4eckue
U TeM IPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
n padoThbI padoThbI
bubmnoreka IIOK
L Beenenie B crepeoMeTpHIo 10 https://m.edsoo.ru/1c209e37
[IpsiMbIe U MJIOCKOCTH B
5 MPOCTPAHCTBE. 12 1 bubmuoreka [IOK
[TapaniaenbHOCTh NPSIMBIX U https://m.edsoo.ru/1c209e37
IJIOCKOCTEN
3 IlepnieH IUKYIAPHOCTD 12 bubmuoreka [IOK
MPSAMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
4 Vsl MeXay NpsSMBIMU U 10 1 bubmuoreka [JOK
IIJIOCKOCTSIMU https://m.edsoo.ru/1c209e37
bubanoreka LIOK
> Mororparitiin 1 1 https://m.edsoo.ru/1c209e37
" bubmmoreka [IOK
0 OOBEMEI MHOTOrPaHHHKOB J 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHus, 4 1 bubmuoreka [IOK
pPacCTOSHUSA U YIIIbI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO 68 5 0
YACOB I10 ITPOTPAMME



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
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11 KITACC

HaumeHoBaHUe KoanuectBo yacon
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3aesioB U TeM KoHTpoabHbIe I[pakTHyeckune
n/n Bcero o0pa3oBaTejibHbIE PeCypChI
nporpamMmbl padoThI padoThI
bubnnoreka IIOK
L Tena ppameris 12 https://m.edsoo.ru/1c209e37
. bu6mmoreka [IOK

2 O0nenmer Ten S 1 https://m.edsoo.ru/1c209e37
BekTops

3 T — 10 1 bubnuorexa [JOK

pA https://m.edsoo.ru/1c209e37
MPOCTPAHCTBE
[ToBTOpEHME,

4 00001IeHHE, . 1 bubnuoreka [IOK
cHUCTeMaTH3ausl https://m.edsoo.ru/1c209e37
3HAHUU

OBUIEE KOJIMYECTBO
YACOB I1O0 34 3 0

I[TPOTPAMME



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 Kosun4yecTBo 4acos
DJIeKTPOHHbIE
Hara uudposbie
n | Tema ypoka KonTtpoJbHbie IIpakTHyeckune
Bcero U3ydeHusl o0pa3oBaTejibHbIE
/ padoThI padoThI
pecypcbl
n
OCHOBHBIC TTOHSTHS
CTCPEOMETPHUU: TOUKA,
npsiMasi, IO0CKOCTh,
npoctpanctso. [IpaBuna bu6nuoreka [JOK
M300paKeHUs Ha PUCYHKAX: 1 https://m.edsoo.ru/aecc77c
M300paKeHM TIOCKOCTEH, d
MapauIeNbHBIX TPSIMbIX
(0Tpe3KoB), cepeIuHbI
oTpe3Ka
[TonsTHs: mepecekaronuecs
bu6anoreka LIOK
TJIOCKOCTH,
1 https://m.edso0.ru/2d8a9c9
nepeceKaroIuecs mpsmas u 9
IUIOCKOCTh -
[TonsTHs: Mepecekaronuecs
but6mmoreka [IOK
TJIOCKOCTH,
1 https://m.edsoo.ru/db685e7
nepeceKaroIuecs mpsmast u 3
IUIOCKOCTh -
3HAKOMCTBO C 1 bubanoreka IJOK

MHOTI'OrpaHHUKaMH,

https://m.edso0.ru/a63959e



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

MU300paKeHne d

MHOT'OTPaHHUKOB Ha

pUCYHKAX, Ha

MIPOEKIIMOHHBIX YepTekKax

HavansHbie cBeeHNS 0 KyoOe

U NIApaMUJE, UX Pa3BEPTKU U Bubmmorexa [IOK
vosieni. Ceerus 1 https://m.edsoo.ru/b30dff3
MHOTOTPaHHUKOB 8

HauanbHubie cBenenus o kyoe

Y TIUpaMUJIe, UX Pa3BEPTKH U bubmorexa LOK
vosieii. Ceuerus 1 https://m.edsoo.ru/3d8ffd3
MHOTOTPaHHUKOB .

[Tonstue 06

aKCHOMaTHYECKOM bu6nuorexa [IOK
IIOCTPOECHUH CTEPEOMETPUH: 1 https://m.edsoo.ru/Occ5c4f
AKCHOMBI CTEPEOMETPUH U e

CJIEJICTBHS U3 HUX

[Tonsitue 06

aKCMOMAaTHYECKOM bu6anoreka IIOK
IIOCTPOECHUH CTEPEOMETPUH: 1 https://m.edso0.ru/239c8ch
AKCHOMBI CTEPEOMETPUH U 4

CJIEJICTBHS U3 HUX

[TonsTue 06

aKCHOMaTHYE€CKOM but6mmoreka [IOK
IIOCTPOECHUH CTEPEOMETPUH: 1 https://m.eds00.ru/65c6b10
aKCHOMBI CTEPEOMETPUH U 6

CJIEJICTBHS M3 HUX



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
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

TToustue 00

aKCMOMAaTUYECKOM bubnuotexa [JOK
10 | mocTpoeHHUH CTEPEOMETPUH: https://m.edso00.ru/258fc24
aKCHOMBI CTEPEOMETPUU U 5
CIIEJICTBUS U3 HUX
B3anmHoe pacnonoxxenue
NPSAMBIX B IIPOCTPAHCTBE: bubmuoreka [IOK
11 | mnepecekarommecs, https://m.edsoo.ru/1a2520f
napauiebHbIe U 6
CKPEIMBAIOIINECS TPSIMbIE
[TapaniensHOCTh NPSMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE:
bubmnoreka IIOK
napasuieNibHbIe MPSIMBIC B
12 https://m.edsoo.ru/93ad36b
MIPOCTPAHCTBE; 3
MapajuIeTbHOCTh TPEX -
MIPSIMBIX
[TapannensHOCTh MPSMBIX U
N ) but6mmoreka [IOK
MJIOCKOCTEHN B MPOCTPAHCTBE:
13 . https://m.edsoo.ru/ee1d19b
[TapamiensHOCTE IPSIMON U 9
IUIOCKOCTH a
bubnunorexa LIOK
VYTIIIBI ¢ COHANPABIEHHBIMU
14 https://m.edsoo.ru/9f4071b
CTOPOHaMU o
bubnunorexa LIOK
VYron Mexay npsMbIMU B
15 https://m.edsoo.ru/fe73386
MIPOCTPAHCTBE 5
16 | VYron mexay npsMbIMU B bubmuoteka [IOK



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

https://m.edso0.ru/2935a9a

MIPOCTPAHCTBE
0
[TapannensHOCTH bu6muoreka [IOK
17 | mnnockocteil: napasniesbHbIe https://m.edsoo.ru/2e18f25
IJIOCKOCTH 5
CoiicTBa napamienbHbIX bubmorexa [IOK
18 . P https://m.edsoo.ru/e504d65
IJIOCKOCTEN 6
IIpoctrenmme
MIPOCTPAHCTBEHHBIE (PUTYPHI bubmmorexa [IOK
19 P P https://m.edsoo.ru/4a28dc0
Ha TUIOCKOCTH: TETPAIP, 5
Ky0, mapasienenurnen B
bubmuorexa [JOK
20 | Ilocrpoenwue ceueHmit https://m.eds00.ru/1d434d0
f
bu6nuorexa [IOK
21 | TloctpoeHue ceueHMit https://m.edsoo.ru/ec26fe5
d
KonTponbnas pabota mo
teMe "[IpsiMbIe 1 IIIIOCKOCTH bubmuoreka [JOK
22 | B IpPOCTpaHCTBE. https://m.edsoo.ru/9a0a9e5
[TapannensHOCTh MPSMBIX U 6
IJI0CKOCTE"
[lepnieHIUKYISIPHOCTD
i $II)MOI71 51 niociocn/l' bubmorexa [JOK
23 P ' https://m.edsoo.ru/b19f6a5

NEePIIEHAUKYIISPHbIE MTPSIMbIE
B [IPOCTPAHCTBE

d



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

[Ipsimble napasuienbHble U bubnuorexa LIOK

24 | nepneHAUKYISPHBIE K https://m.edsoo.ru/0ac11c9
IUIOCKOCTH 5
[Ipsimble napasuienbHble U bubnuorexa LIOK

25 | mnepneHAMKYISpPHBIE K https://m.edsoo.ru/ba54596
IJIOCKOCTH 6
[Ipusnak bu6nuoreka [JOK

26 | mTepNeHANKYISIPHOCTH https://m.edsoo.ru/f85bfc4
HPSIMOM U IIOCKOCTH 6
[Tpuznak bubnmnoreka [HOK

27 | TUepNeHANKYISIPHOCTH https://m.eds00.ru/79165d1
OPSMO# U TUIOCKOCTH 5
Teopema o npsimon bubnuoteka [JOK

28 | mepneHANKYISIPHON https://m.eds00.ru/635c508
IJIOCKOCTH 7
Teopema o npsamon bubmuoreka [JOK

29 | nepneHAUKYISIpHON https://m.edsoo.ru/bd3745f
IIJIOCKOCTH 8
Teopema o npsmon bubmuoreka [JOK

30 | meprneHAMKYISpHOU https://m.edsoo.ru/7d18834
IJIOCKOCTH b
[epnienaukynsip u
HAaKJIOHHBIE: PACCTOSHUE OT bu6muoreka [JOK

31 TOYKH JI0 INIOCKOCTH, https://m.edso0.ru/33c477d

pacCTosIHUEC OT HpHMOﬁ J0
IIIIOCKOCTH

3



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
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

[lepnenpukynsp u
HAKJIOHHBIE: PACCTOSHHUE OT

but6mmoreka [IOK

32 TOYKH JI0 INIOCKOCTH, https://m.edsoo.ru/66fefad
paccTosiHue OT IpsIMOH 10 d
IJI0CKOCTH
[lepnenukynsap u
HAKJIOHHBIE: PACCTOSTHUE OT bubmuoreka [IOK

33 | TOYKM O IIIOCKOCTH, https://m.edsoo.ru/abb7b8e
paccTosiHue OT IpSIMOH 10 3
IJIOCKOCTH
[lepnennukynsp u
HAKJIOHHBIE: PACCTOSTHUE OT bubmuoreka [IOK

34 | TOYKM O IIIOCKOCTH, https://m.edsoo.ru/dbee22b
paccTosiHue OT IPSIMOM 10 c
IJI0CKOCTH
VYTIIBl B IPOCTPAHCTBE: Yrol bubmuoreka [IOK

35 | Mexny npsMoil u https://m.edsoo.ru/6b61b2b
IJIOCKOCTBIO 4
JIByrpaHHBIN yroll, bubmuoreka [IOK

36 | nMHEHHBIH yron https://m.edsoo.ru/5fa0b3c
JBYTPAHHOTO yTJia e
JIByrpaHHBIN yroil, bu6muoreka [JOK

37 | nuHEWHBIH yron https://m.edsoo.ru/c7c777e
JBYTPAHHOTO yTJia d
[lepnieHIUKYISIPHOCTD bubmorexa [IOK

38 https://m.edsoo.ru/ec3e2da

IIJIOCKOCTEM: PU3HAK

3



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
https://m.edsoo.ru/ec3e2da3

NEPIECHANKYIIPHOCTH ABYX
IJIOCKOCTEN

[lepneHqUKyYISIPHOCTD
IIJIOCKOCTEM: IPU3HAK

but6mmoreka [IOK

39 https://m.edsoo.ru/ed9e2a8
MEPICHIUKYIIIPHOCTH ABYX .
IJIOCKOCTEH =
TleprieHAUKYIIPHOCTH
HJI(I:CKOCTeI?I}'/H pI/I3HaK Bubmorexa IIOK

40 -1p https://m.edsoo.ru/ba75dc5
MIEPIICHIUKYIIIPHOCTH ABYX .
IJIOCKOCTEN -
Teopema o Tpéx bu6mmoreka IIOK

41 https://m.edsoo.ru/e4972cd
MIePIEeHIUKYIIApaxX c
TeopeMa 6 Thix bubmuorexa [JOK

42 p p https://m.edsoo.ru/52188a7
MePIeHIUKYIApax q
Teobena o Thix bubmmorexa [JOK

43 p R https://m.edso0.ru/9f24673
MePIEeHIUKYIIApax 6
KonTponbnas pabota mo
TEMaM
"[lepneH UK YISIPHOCTD Brbmrorexa [IOK

44 P yUp o https://m.edsoo.ru/5b971ef
MPSIMBIX | IIOCKOCTER" 1 3
"Vrisl MeXay NpSMBIMU U B
IJIOCKOCTSIMHA"

45 [TonsTe MHOTOTpaHHUKA, bu6nunorexa LIOK

OCHOBHBIC DJICMCHTbI

https://m.edsoo.ru/2d24e87



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

MHOT'OTPaHHUKA, BBITYKJIbIC
Y HEBBITYKJIbIC
MHOTOTPaHHUKH; Pa3BEPTKA
MHOTOTpaHHHUKA

[o8]

IIpusma: n-yronpHas
IIpU3Ma; TPaHU U OCHOBAHMS
IIPU3MBI; IIpsIMast U

bubnuorexa [JOK

46 https://m.edsoo.ru/b4ad63a
HAKJIOHHAs NMPU3MBI; q
0OKOBas U IOJIHAsA -
MMOBEPXHOCTh MPU3MBbI
[Tapannenenunen,
. bubmnoreka IIOK
MPSMOYTOJIbHBIN
47 https://m.edsoo0.ru/8a7be68
napasiesienuIe1 U ero 3
CBOICTBa =
[Mupamuja: n-yronapHas
nupamMuja, rpaHu u
OCHOBAaHUE MUPAMUIBL; bubmuoreka [JOK
48 0OKOBas U IOJIHAsA https://m.edsoo.ru/fblcdOa
MMOBEPXHOCTH MUPAMU/IBI; 5
MpaBUJIbHAS U YCEUEHHAS
nupamMuaa
IIpaBunbHBIE
MHOTOTPAaHHUKHU: TIOHSATHE
bubnunorexa LIOK
MPaBUIILHOTO
49 https://m.eds00.ru/074c886
MHOTOTPaHHUKA;

MpaBUJIbHAS [IPU3MA U
[IpaBUJIbHAS IUPAMHUJIA;

5



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
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/074c8865

MpaBWIbHAS TPEYTOJIbHAS
MUpaMKJIa U TPABUIBHBINA
TeTpasap; Kyo

IIpencrasnenue o

HIpaBIITBHBIX but6mmoreka [IOK
50 https://m.edsoo.ru/a0fdd5b
MHOTOTPaHHHUKAX: OKTadIp, £
JOJEKa’p U UKOCAdIP.
Cummerpus B
MIPOCTPAHCTBE: CHUMMETPHS
OTHOCHUTEIILHO TOYKH,
MPSMOM, MIIOCKOCTH. bubmnoreka IIOK
51 | DrnemMeHTH CHMMETPHUH B https://m.edsoo.ru/b9e777d
nMpaMuIax, 9
napajuieNienuneaax,
MTPABIIbHBIX
MHOTOTPaHHUKAX
Brruncienue 31€eMEHTOB bu6anoreka LIOK
52 | MHOrorpaHHHUKOB: p€Opa, https://m.edsoo.ru/6cdbece
JarOHaJIA, YTITbI f
[Tnomans 60koBOM
MOBEPXHOCTHU U TOJTHON
IIOBEPXHOCTH INPSMOU bu6muoreka [JOK
53 | mnpu3MBl, MIOMIAIH https://m.eds00.ru/37d8415
OCHOBaHMH, TEOpEMA O 7
OOKOBOI TOBEPXHOCTH
MPSAMOM TPU3MBI
54 ITomane OOKOBOI bubanoreka IJOK



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

MMOBEPXHOCTU U
IIOBEPXHOCTHU ITPABUIILHOMN
MUPAMUJIBI, TEOPEMA O
Iomaau OOKOBOH
MOBEPXHOCTH YCEUEHHOU
MHUPAMUIBI

https://m.eds00.ru/5603e30
b

Kontposnbnas pabota mo bubmmorexa [JOK
95 " " https://m.edso00.ru/a95f5c0
TeMme "MHOTrOrpaHHUKH 4
bubmnoreka IIOK
56 | Ilonstue 06 00BEME https://m.edso0o.ru/7ad0020
b
bubmnoreka IIOK
57 | OO0béM nupamu bl https://m.edsoo.ru/235171b
3
N bubmmoreka [IOK
58 OOBEM mHpamHE! https://m.edsoo.ru/f47dfefd
bu6anoreka IIOK
59 | OOBEéM mupaMuIbI https://m.eds00.ru/79c¢1031
2
, bubnuotexa [JOK
60 OOBEM mupamiE! https://m.edsoo.ru/2faadc3f
bubnunorexa LIOK
61 | OOBEM mpHU3MBI https://m.eds00.ru/7985360
8
62 O0BEM TTPU3MBI bubmorexa [IOK

https://m.edsoo0.ru/1e05389



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
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0

bubnunorexa LIOK

63 | OOBEM npuU3MBI https://m.edsoo.ru/482d3f5
1
KonrponsHas pabora no bubnuorexa LIOK
64 | Teme "OOBEMBI https://m.eds00.ru/28a6573
MHOTOI'PaHHUKOB" c
[ToBTOpenue, 0600IICHNE
cucTeMaTu3alus 3HaHH. bubmmorexa [IOK
65 . https://m.eds00.ru/098beda
[ToctpoeHue ceueHuii B q
MHOTOTPaHHHUKE
[ToBTOpenue, 0600IICHNE
cucTeMaTu3alus 3HaHH.
Beruncnenue paccrosiHum:
MEXy IBYMSI TOUKaMH, OT bubmorexa [IOK
66 . https://m.edsoo.ru/f7792ba
TOYKH JI0 MPSMOI1, OT TOUKH 9
710 TIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS
MPSIMBIMU
Hrorosast KOHTpOIbHAS bubmorexa LOK
67 https://m.edsoo.ru/b9146bc
paborta 0
[ToBTOpenue, 0600IEHNE
CHCTEMATHU3alINs 3HAHUM. but6mmoreka [IOK
68 | BbluncieHue yrios: MeXIy https://m.eds00.ru/56765e8

CKpELIUBAIOIINMUCS
MPSIMBIMH, MEXIY IPSIMOMN U

b



https://m.edsoo.ru/1e053890
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IIJIOCKOCTBIO, ABYTPaHHBIX
YIJI0B, YIJI0B MEXKIY
IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68




11 KITACC

Ne KoanuecTBo yacos DJIeKTPOHHbBIE
Hara uudposbie
n/ Tewa ypoka Bcero Kontpoaeusre Hpakriyeckue U3YyYeHUS oOpa3oBaTeJibHbIE
o padoThI padoThI pecypesI
Cibepa it utap: HC?JITp, bubnnorexa [JOK
1 DAy, AHaMetp; 1 https://m.eds00.ru/0341bc2
TUIOMIA/Ib TIOBEPXHOCTH b
cdepbl B
BzaumHuoe
pacrosioxxeHue chepsl 1
5 TJTIOCKOCTH; L bubnuorexa [IOK
KacarenabHas TNIOCKOCTh https://m.edsoo.ru/bed12a43
K chepe; miiomaas
cdepbl
H3o0paxkenue chepsl,
3 mapapHa HJ‘IOCKOqC)TII/)I. 1 bubmmorexa [JOK
https://m.edso0.ru/bc15f7f2
Ceuenus mapa
Hunuaapudeckas
MTOBEPXHOCTb,
oOpasyromue bubnmnoreka [JOK
4 LAJIMHIPUYECKOU 1 https://m.edso00.ru/6054b8c
MOBEPXHOCTH, OCh 1
LWIAHAPAYECKON
MOBEPXHOCTHU
5 HunmuHap: OCHOBaHUS U 1 but6mmoreka [IOK
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OOKOBast MOBEPXHOCTb,
o0pa3yrolas 1 och;
IIoIaab OOKOBOM U
HOJIHOM MTOBEPXHOCTH

https://m.edso0.ru/188f6216

N3o6paxkenue
LUJIUHIPA HA
IUIOCKOCTH. Pa3BépTka
uunuHapa. CeyeHus
HUAJTUHIpPA
(TUTOCKOCTHIO,
MapaJyIeIbHON UIn
MEPIEHIUKYISIPHONU OCH
HUATTUHIPA)

bubmnoreka IIOK
https://m.edsoo.ru/016e25eb

Konunueckas
MMOBEPXHOCTb,
oOpasyromue
KOHHUYECKOM
MMOBEPXHOCTH, OCh U
BEpUIMHA KOHUYECKOU
MMOBEPXHOCTHU

bu6nuorexa [IOK
https://m.edsoo.ru/c94ba09b

Konyc: ocHoBanue n
BEpIIMHA, 00pa3yromnas
1 OCb; MJIOMIA/b
OOKOBOI1 U MOJHOM
MMOBEPXHOCTHU

bubnunorexa LIOK
https://m.edso0.ru/897dd3b
2

VY ceu€HHBIN KOHYC:
o0pa3yrolne 1 BhICOTa;

bubanoreka LJOK
https://m.edsoo.ru/1468bab
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OCHOBaHMA U OOKOBast 3
MMOBEPXHOCTh
N306pakeHne Konyca
Ha IJIOCKOCTH.
Pas3sépTka KoHycCa.
CeueHus KoHyca
10 (TUTOCKOCTHIO, bubmnoreka IIOK
napasuiebHON https://m.edsoo.ru/Obdelbe8
OCHOBAaHHIO, U
ILIOCKOCTBIO,
MPOXOIAIIEH uepe3
BEPILUHY)
KoMmOunanus ten
11 BpaleHs 1 bubmmorexa [JOK
https://m.edsoo.ru/3cef10e5
MHOTOTPaHHUKOB
MHororpasHuk,
OTIMCaHHBIN OKOJIO
cibepss; cibepa, bubnuoteka [JOK
12 https://m.eds00.ru/0b13615
BIIMICaHHAs B 3
MHOTOTPaHHHK WU B
TEJI0 BpallleHUs
ITonsTHe 06 00BEME.
13 OCHOBHBIE CBOMCTBA bubmorexa [JOK
. https://m.edsoo.ru/26a03fb7
00BEMOB TeN
T — bubmuoreka [{OK
14 https://m.eds00.ru/5513d87

KOHyca

b
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O06BEM mapa u

bubnunoreka LIOK

15 https://m.edsoo.ru/d189bde
IJI01a b Chephl )
[Tomo6HBIC TENa B
MIPOCTPAHCTBE.
CooTHOILIEHUS MEXKTY
16 S —— bubmnoreka IIOK
taa . https://m.edso0.ru/810cfleb
MTOBEPXHOCTEH,
00BEMaMU ITOT00HBIX
Tell
KontposbHas padota mo
17 temam "Tena bubmnoreka IIOK
BpamieHus" u "O0beMbI https://m.edsoo.ru/4a33a8ab
Ten"
18 Bekrop Ha MII0CKOCTH U bubmuoreka [JOK
B IPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Cnoxxenue u bu6anoreka LIOK
BBIYMTaHUE BEKTOPOB https://m.edso00.ru/23f4f089
20 YMHOXEHHE BEeKTopa Ha bubnmnoreka [JOK
YHCIIO https://m.edsoo.ru/dee379eb
Paznoxxenue BekTopa 1o
21 TPEM HEKOMILJIAHAPHBIM bubmuorexa [IOK
BekTopaM. [IpaBuio https://m.edsoo.ru/a28fd74e
napajuiesienumesa
bubnunorexa LIOK
Pemenne 3amauq,
22 https://m.eds00.ru/5a82790

CBA3aHHBIX C

0
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IIPUMEHEHUEM IIPaBUII
JENCTBUN C BEKTOPAMHU

Koopaunarao-
BEKTOPHBIN METOJI IIPU

but6mmoreka [IOK

23 peleHnn https://m.edsoo.ru/d3alfe30
reOMETPUUYECKUX 3a7a4
[IpssMmoyronbHas
CHUCTEMa KOOpJUHAT B
HIPOCTPaHCTBE. bubnuorexa [JOK

24 https://m.eds00.ru/48db705
Koopaunats! BekTopa. 8
IIpocrenimme 3agaum B -
KOOpJAHMHATAX
Yron mexny

o5 BekTopamu. CKanspHoe bubmuoreka [JOK
MIPOU3BECHUE https://m.edsoo.ru/725effc4
BEKTOPOB
Brruncnenue yrios

26 MEXy NPSIMbIMU U bubmmorexa [TOK

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

MIJIOCKOCTSIMU
KonTponbHas padota no

97 Teme "BekTopbl n bu6muoreka [JOK
KOOpPJMHATHI B https://m.edso0.ru/77c22fc5
npocTpaHcTae”
[ToBTOpEHME, bubnunorexa LIOK

28 o0o0rIeHue u https://m.eds00.ru/1780ba5

cucreMarmn3anua

d
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3HaHUN. OCHOBHBIE
¢burypsl, GpaxThl,
TEOpEeMBbI Kypca
IUTAHUMETPUHU

29

[ToBTOpEHME,
000011ICHIE 1
cHUCTeMaTH3aIus
3HaHui. OCHOBHEIE
burypsl, GpaxTsl,
TEOpEMBI Kypca
TUTAHAMETPUH

bubmnoreka IIOK
https://m.edsoo0.ru/078cd18
4

30

IToBTOpEHME,
0000111eHHE U
CHCTEeMAaTHU3alHs
3HaHu#. 3ama4un
TJITAHUMETPUHU U METOIbI
WX PEIIeHUs

bu6nunorexa [IOK
https://m.edsoo.ru/7491efe0

31

[ToBTOpEHME,
00001IcHNE U
cucreMarmni3anuia
3HaHUH. 3amaun
HJ'IaHI/IMeTpI/II/I 1 METOIbI
UX pelIeHUs

bu6nuorexa [IOK
https://m.edsoo.ru/4dffda97

32

[ToBTOpEHME,
o0o01ieHue u
CUCTEeMaTU3alLHs
3HaHUH. OCHOBHBIE

bubnunorexa LIOK
https://m.edsoo.ru/74b2ad9
1
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¢burypsl, GpaxThl,
TEOpeMBI Kypca

CTepEeOMETpUU

33 Hrtoroas KOHTpoOJIbHAS 1 bu6muoreka [IOK
pabora https://m.edsoo.ru/ec24dfc2
[ToBTOpEHME,

34 000011IcHIE 1 L bubnuorexa [IOK
cucTeMaTu3alus https://m.edsoo.ru/f465d10e
3HAHUU

OBILEE KOJIMYECTBO 34

YACOB 110 [TPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA
* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHAIKN3a, T€OMETPHSL.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byry3zos B.®., Kanomues C.b. u

1p., AkunonepHoe oomectBo «M3narenbeTBo «IIpocBemenuey

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

IHNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
bubmmoreka [IOK






