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HOACHUTEJBHASA 3AIINCKA

Pabouas nmporpamma ydebHoro kypca «l eomerpusi» 6a30BOro ypoBHS AJis
oOyuaromuxcst 10 —11 kmaccoB pa3zpaborana Ha ocHoBe DenepanbHOrO
roCy/IapCTBEHHOrO0  00pa3oBaTeNbHOTO  CTaHJapTa  CpPEAHEro  0OIIero
0o0pa3oBaHHusl, ¢ YYETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUMN, IPEIBABIAEMBIX
K MaTeMaTU4eCKOMYy OOpa30BaHUIO, U TPAAMIIUN POCCUMCKOro 0Opa3oBaHMS.
Peanuzanus IPOrpamMMBl o0ecrieunBaeT OBJIAJICHHE KJTFOUYEBBIMU
KOMITETEHLIUSIMH, COCTABIISIOIIMMH OCHOBY JIJIsI CAMOPAa3BUTHSI M HEMPEPBIBHOTO
oOpa3oBaHusl, LEJIOCTHOCTh OOIIEKYTBTYPHOTO, JUYHOCTHOIO U
MTO3HABATEJIBHOTO Pa3BUTHS JINYHOCTH O0YYaIOIIUXCS.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca I€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHusl 00YCJIOBJIEHA NMPAKTUYECKON 3HAYMMOCTBIO METANpPEAMETHBIX H
MIPEAMETHBIX PE3YJIbTATOB O0YyUYEHHUs I'€OMETPUU B HANPABICHUU JTUYHOCTHOIO
pa3BuTHs oOywaromuxcs, (opMUpOBaHUsS (PYHKIHOHAIBHOM MaTEeMaTUYECKON
IPAaMOTHOCTH, HM3y4Y€HHUS JIPYyruX Y4YeOHbIX JAWCHMIUIMH. Pa3Butue vy
oOy4Jaronuxcsi MpaBUIbHBIX MPEACTABICHUN O CYIIHOCTH U MPOUCXOXKICHHUH
r€OMETPUYECKUX aOCTpaKLUMii, COOTHOIICHHH PEATbHOr0 U HACAIBHOIO,
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
(OpMHpPOBAaHHIO HAYYHOTO MHUPOBO33PEHUSI YYaIMXCA, & TaKKE KadecTB
MBIIUIEHUS, HEOOXOAUMBIX IS aJaTalliid B COBPEMEHHOM OOILIECTBE.

['eomeTtpus siBNsieTCA OHUM W3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOmero o0pa3oBaHMs, TaK Kak OOECHEeYMBAET BO3MOKHOCTh HM3YUYEHHUS Kak
JTUCLUIUIMH €CTECTBEHHO-HAYYHOUM HAIPaBJIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlornyeckoe MblIUIEHHE, (GOPMUPYEMOE TPU M3YUEHUH OO0YYAIOIIUMHUCS
MOHSATUMHBIX OCHOB T'€OMETPUM W TIOCTPOEHUH LEMOYKH JIOTUYECKUX
YTBEPXKJICHUM B XOJ€ PEIICHHUsS] T€OMETPUUYECKUX 3a/7a4y, YMEHUE BbIIBUIATh U
OMpPOBEPraTh TMIOTE3bl HEMOCPEACTBEHHO MCIOJIB3YIOTCS MPU PEUICHUM 3a/1ay
€CTECTBEHHO-HAYYHOT'0 IIMKJIA, B YACTHOCTHU U3 Kypca (PU3HUKHU.

YMeHrue OpueHTHPOBATHCSA B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb
BO BCEX 001aCTIX AEITENbHOCTU yenoBeka. OpueHTalus 4elioBeKa BO BPEMEHH
U MOPOCTPAHCTBE — HEOOXOIUMOE YCJIOBHE €TI0 COLMaIbHOTO ObITHS, dhopma
OTpPaXXEHUsSI OKPY’KAIOIIEr0 MUPA, YCIOBUE YCIEIIHOTO MO3HAHUS W aKTUBHOIO
npeoOpa3oBaHus AEHCTBUTENBHOCTH. OnepupoBaHHE MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSIET pa3Hble BHUIbI YYEOHOW W TpPYIAOBOU NEATEIBLHOCTH,
ABJISIETCSI OOHUM M3 MPO(ECCUOHANBHO BaXHBIX KAueCTB, MO3TOMY aKTyajbHa
3aja4a (GOPMUPOBAHUS Y OOYUYAIONIUXCS MPOCTPAHCTBEHHOTO MBIIIJIECHUS KaK
Pa3HOBHUJIHOCTH OOPAa3HOTO MBIIUJIEHUS! — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON AESTEIHHOCTH [0 MHOTUM HaIlpaBICHUSIM.

Lens ocBoeHus nmporpamMmmbl yueOHOTO Kypca «['eomeTpusi» Ha 6a30BOM
ypoBHE 00y4yeHusi — o001ieo0pa3oBaTeIbHOE W OOILIEKYIBTYPHOE pa3BUTHE
oOydaromuxcst 4yepe3 oOOecleuyeHHe BO3MOXKHOCTH  NPUOOPETEHHS U
UCIIOJIb30BAHUS CHUCTEMATUYECKUX TEOMETPUUYECKUX 3HAHUM U JEUCTBUH,
cneuu(UUHbIX ~ T€OMETPUM, BO3MOXKHOCTM  YCHEIIHOTO  MPOAOKEHUS
oOpa3oBaHMsl MO CHEUUATBHOCTSIM, HE CBSA3aHHBIM C  [PUKIATHBIM
UCIIOJIb30BAaHUEM T€OMETPHHU.



[Iporpamma mo reomeTpuu Ha 0a30BOM YPOBHE NpeaHA3HAYCHA MJis
oOyJaronuxcsi CpeIHEW IIKOJbl, HE HUCIHBITHIBABIIMX  3HAYUTEIBbHBIX
3aTpyJHEHUI Ha YpPOBHE OCHOBHOTrO oOImIero obOpa3zoBaHus. Takum oOpa3om,
oOyyaroriuecss Ha 0a30BOM YPOBHE JOJIKHBI OCBOUTH OOIIME MaTeMaTHYECKUE
YMEHHUsI, CBSI3aHHBIC CO CHEIM(PUKON FeOMETPUH U HEOOXOAUMBIE ISl )KU3HU B
COBpEeMEHHOM obuiecTBe. Kpome 3TOro, OHM HMEIOT BO3MOXXHOCTb H3YYHTh
reoMeTpuio Ooliee TIIyOO0KO, €Cli B JAIBHEHIIIEM BO3ZHHUKHET HEOOXOIUMOCTh B
reOMETPUUYECKUX 3HAHUSIX B MPO(ecCHOHATBHOM e TEIbHOCTH.

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

e (opMmHpoBaHHE MPEICTABICHUS O TEOMETPUM KaK YacTH MHPOBOMU

KYJbTYPbI U OCO3HAaHHE €€ B3aUMOCBSI3H C OKPYKAIOITUM MUPOM;

e (opmHpoBaHHE MPEICTABICHHUSI O MHOTOTPAaHHUKAX U TellaX BpallleHUs
KaK O BaXHEWMIIMX MAaTeMAaTHYECKHMX MOJIENAX, MO3BOJISIIOLIUX
ONKCHIBATH U U3y4YaTh Pa3HbIE SIBJIECHUS OKPYKAIOIIETO MUPA;

e (QopMupoBaHue yMEHHs paclO3HaBaTh Ha 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 AQJITOPUTMAMHU PEIICHHS OCHOBHBIX THUIIOB  3aJ]1ay;
(opMHpOBaHWE YMEHHS TPOBOJUTH HECJOXKHBIE JIOKa3aTelIbHbIE
PAcCyKJIEHUS B XOJE PELIECHUs CTEPEOMETPUUYECKUX 3aJ1ad M 3a]ad C
MIPAKTUYECKUM COJEPIKAHUEM;

e pa3BUTHE  UHTEIUIEKTYaJbHBIX M  TBOPYECKHUX  CHOCOOHOCTEM
oOy4Jaronuxcsi, I03HABATEIIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX
YMEHHM, KpUTUIHOCTH MBITIICHUS;

e (¢opmupoBaHue  (PYHKIHMOHAJIBHOW  TPaMOTHOCTH,  PEJICBAHTHOMU
F€OMETPUU: YMEHHE paAClO3HaBATh IMPOSIBICHUS TIE€OMETPHUUECKUX
MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KHU3HEHHBIX
CUTYaIUsIX U MPHU U3YYCHUH APYTUX yU4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEl M 3aKOHOMEPHOCTEH, (POpMYyIMpOBaTh KX Ha S3bIKE
r€OMETPUU M  CO3/1aBaTh TIE€OMETPUYECKHE MOJEIH, MPUMEHSTH
OCBOCHHBIH TE€OMETPUYECKUM ammapar Jid pPEelIeHHUs MPaKTUKO-
OpPUEHTHUPOBAHHBIX  3aJay, MHTEPIPETUPOBATH U  OIICHUBATH
MOJIyYeHHbBIE PE3YNIbTATHI.

OTnuuuTenbHON 0COOCHHOCTHIO MTPOTPAMMBI SIBJIIETCA BKIIFOUEHHE B KypC
CTEPEOMETPUU B Hayajle €ro U3y4YeHHs 3aJad, pElIaeMblX Ha YpOBHE
MHTYUTUBHOTO MO3HAHMS, U ONpPENeIEHHBIM 00pa3oM OpraHu3oBaHHas paboTa
HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JOTMYECKOTO M MPOCTPAHCTBEHHOIO
MBIIIJIEHUS, CTUMYJIUPYET NPOTEKaHNE MHTYUTHUBHBIX MPOILIECCOB, MOTUBUPYET
K JaJbHEUILIEMY U3YYECHUIO IIPEIMETA.

[Ipeanoutenue oTAAETCSA HATJISAIHO-KOHCTPYKTUBHOMY METOAY OOy4eHMUs,
TO €CTh TEOPETUYECKHE 3HAHUS HMEIOT B CBOEW OCHOBE YYBCTBEHHOCTH
NPEIMETHO-TIPAKTUYECKON  JEATEIbHOCTH. Pa3BuTHE  NPOCTPaHCTBEHHBIX
NPEICTAaBICHUNA Yy Yy4alllUXCs B Kypce CTEPEOMETPUU MPOBOAUTCS 32 CUET
pelieHusl 3ajJad Ha CO3JaHue MPOCTPAHCTBEHHBIX O0pa3oB W 3ajJay Ha
onepupoBaHUE MPOCTPAHCTBEHHbIMU oOpa3zamu. Co3naHue oOpasza MpOBOAUTCS



C OMOPOH Ha HATJSAHOCTH, a ONIEPUPOBAHUE 00PAa30M — B YCIOBUSIX OTBJICUCHUS
OT HATJIITHOCTH, MBICJICHHOTO U3MEHEHUS €r0 UCXOIHOTO COJCPKAHUSI.

OcHoBHBIE copepkarenbHble JTuHUM Kypca «l'eomerpum» B 10-11
Kkinaccax: « MHororpanHukn», «IIpssMble U IIOCKOCTH B MPOCTPAHCTBEY, «Tena
BpamieHus», «BeKTopbl W KOOpAWHATBI B MPOCTPaHCTBE». DopMUpOBaHUE
JIOTUYECKUX YMEHUH paclpeAesseTcsi He TONbKO MO COAepKATeNbHBIM JIMHUAM,
HO | T10 ToJjaM 0Oy4eHHS Ha YPOBHE CpeHEro 001mero oopa3oBaHusl.

Conepxanne o0Opa30BaHUsl, COOTBETCTBYIOIIEE MTPEAMETHBIM PE3yJIbTaTaM
OCBOCHHS pabodeil mporpamMMbl, paclpeAcICHHBIM [0 TOJaM OOYYCHWS,
CTPYKTYpUPOBAHO TaKUM O0pa30oM, 4YTOOBI OBJAJCHHE TE€OMETPUUCCKUMU
MOHITUSIMA ¥ HABBIKAMH OCYIIECTBISIOCH MOCIEI0BATENFHO U TIOCTYMATEIbHO,
C COONIOACHWEM TMPHUHIMIIA TPEEMCTBEHHOCTH, 4YTOOBI HOBBIC 3HAHMS
BKJIIOYAJINCh B  OOLIyl0 CHCTEMy TIE€OMETPUYECKHX  IPECTaBICHUN
00y4Jaronuxcsi, pacmupss u yrryomsis e€, o0pa3ysi TpOYHbIe MHOKECTBEHHBIC
CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzyuyenue reomerpun orBoaures 2 yaca B Henento B 10 kimacce u 1 gac
B Hemento B 11 kiacce, Bcero 3a aBa roja oOydeHus - 102 yueOHBIX yaca.



COILEPKXAHUE YYEBHOTI' O KYPCA
10 KITACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TMOHATUSA CTEpeoMeTpuu. Touka, mnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. lloHsATHE 00 aKCHMOMAaTUYECKOM MOCTPOEHUH CTEPEOMETPHHU:
AKCHOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX.

B3anMHOe pacnosio)keHHe NPSIMBIX B MHPOCTPAHCTBE: IMEPECEKAIOIINECH,
napajuieJbHble W CKpeumBaromuecs npsmele. [lapamiensHocTh NPSAMBIX U
IJIOCKOCTE B NPOCTPAHCTBE: MapajuieibHbIE MpsSMbIE B MPOCTPAHCTBE;
MapajuIeIbHOCTh TPEX MPSAMBIX; NAPAILIETBHOCTh IPSAMOM U INTIOCKOCTH. YTJIBI C
COHANPABICHHBIMUA CTOPOHAMH; YroJl MEXAYy HpSAMBIMH B MPOCTPAHCTBE.
[TapannenbHOCTP  IJIOCKOCTEW:  MApPAJUIENbHBIE  IUIOCKOCTH;  CBOWCTBA
napajuieldbHbIX IUIOCKOCTe. [lpocreiiime NpoCTpaHCTBEHHbIE (QUIYpPHl Ha
IJIOCKOCTH: TETpa’Ap, KyO, mapasuieNenume/; HOCTPOEHUE CEYEHUIA.

[lepneHAMKYISIPHOCTD MPSMOM M TUIOCKOCTHU: NMEPIEHAUKYISIPHBIE TTPSIMbIE
B IIPOCTPAHCTBE, MpAMbIE NapajlyIeIbHbIE U MEPHNEHAUKYISIPHbIE K TIOCKOCTH,
MPU3HAK TNEPHEHANKYJISIPHOCTH MNPSAMON W IJIOCKOCTH, TeOopeMa O MpsSMOM
MIEPIICHIUKYJISIPHON TIJIOCKOCTH. YTJIbI B IIPOCTPAHCTBE: YIOJI MEXAY IIPAMOU U
IUIOCKOCTBIO; JABYIPaHHBIA yTOJI, JIMHEWHBIA Yroja JABYTPAHHOIO YyrIJa.
[lepneHauKynsip W HaKJIOHHBIE: pACCTOSTHUE OT TOYKH JIO IUIOCKOCTH,
paccTOsIHUE OT MPSAMOM A0 IUIOCKOCTH, MPOEKUUSI (PUTYphl HA IIOCKOCTb.
[lepneHAUMKYISIPHOCTh IUIOCKOCTEH: TPH3HAK MEPHEHIUKYISPHOCTH JABYX
IockocTer. Teopema o TpEX NEPHEHIUKYISPax.

MHOrorpaHHUKH

[loHsiTME MHOrOrpaHHMKAa, OCHOBHBIE JIIEMEHTbl MHOIOTPaHHUKA,
BBIITYKJIbIE M HEBBIMYKJIBIE MHOTOIPAHHHMKH; pa3BEPTKA MHOTOIPAHHHKA.
[Ipusma: n-yronbHas Npu3Ma; TPaHU W OCHOBAHUS NPHU3MBbI; NpsMas U
HaKJIOHHAs  MpuU3Mbl; OOKOBasg W  TMOJHAs  MOBEPXHOCTb  IMPHU3MBI.
[Tapannenenunien, mTPSAMOYTOJIbHBIA MAapAJUICICNUIEC] W €ro CBOMCTBA.
[lupamuga: N-yrojapHas nupamujaa, rpaHd U OCHOBAaHUE NMUpPaMUbl; OOKOBas U
MOJIHASI TOBEPXHOCTh MHUPAaMUJbI, MpaBUIbHAA W YyCEUEHHAas MNHpPaMUJA.
DOneMeHThl Tpu3Mbl U OUpaMuabl. [lpaBUNIbHbIE MHOTOTPaHHUKHU: TOHSITHE
MPaBUJILHOTO MHOTOTPaHHUKA; MpaBWIbHAS MPU3Ma W MpPaBUIIbHAS MUpaMUAa;
MpaBUjIbHAs TpEyrojibHas MNHpaMHUIa M TOPaBUWIBHBIA  TETpadap; Kyo.
[IpeacTraBienre O MPaBUIBHBIX MHOTOTPAHHUKAaX: OKTa’Ap, MOACKa’aAp U
ukocadp. CedeHus Npu3Mbl U MUPAMUJIBI.

CummeTpust B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIbHO TOYKH, MPSIMOM,
IJIOCKOCTH. ODJEMEHThl CHMMETPUM B TNUpamMuAax, HNapajiesenunenax,
MPaBUIIbHBIX MHOTOIPAHHHUKAX.

Bbluucienue 531€MEHTOB MHOTOIPAHHMKOB: pPEOpa, AMArOHAIM, VYTJIbI.
[Inomans GOKOBOM MOBEPXHOCTH M TMOJHOW MOBEPXHOCTH MPSMON MPHU3MBI,
IUIOLIAAb OCHOBAaHUW, TeopemMa O OOKOBOM IMOBEPXHOCTHU MPSMON MPU3MBI.
[Tnomans OOKOBON MOBEPXHOCTM U MOBEPXHOCTH MPABWIBHOW MHPAMMUIBI,
TeopemMa O IUon@aAn yceuéHHou mupamuabl. [lonarue o6 o0béme. OOBEM
OUpaMUIbl, TIPU3MBI.

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

11 KUIIACC



Tena Bpamenus

Hunuaapuyueckass  MOBEPXHOCTb,  OOpasylolue  WJIAHIPUYECKOM
MTOBEPXHOCTH, OCh LMJIMHIAPUYECKOW MNOBEPXHOCTH. l{unuHAp: OCHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpasylomias W OCh; IUIOMAAh OOKOBOM W TIOJTHOU
MTOBEPXHOCTH.

KoHnueckast HoBEpXHOCTb, 00pa3yrone KOHNYECKON MOBEPXHOCTH, OCh U
BEpUIMHA KOHHMYECKOW TNOBEpXHOCTH. KOHyC: OCHOBaHME M BepIIMHA,
oOpa3syromas ¥ 0Ch; IUIONIAAh OOKOBOH M TIOJHOW MOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yIolye U BEICOTA; OCHOBAHUS U OOKOBAsI TOBEPXHOCTD.

Cdepa u map: 1meHTp, paanyc, TuaMeTp; IUIONIalb MOBEPXHOCTH C(hEpHl.
BzaumHoe pacnonoxenue cgepbl M IUIOCKOCTH; KacaTelbHas IJIOCKOCTh K
chepe; oAb chepel.

N300paxxeHne Ten BpallleHWs Ha IUIOCKOCTU. Pa3BépTka wuimHapa H
KOHYycCa.

KoMmOvHanuu Ten BpallleHHs M MHOTOTPaHHUKOB. MHOrOrpaHHUK,
ONMMCaHHBIA OKOJIO cdepbl; cdepa, BOUMCAHHAS B MHOTOIPAHHUK, WUIIU TEJIO
BpalICHUSI.

[Tonsatue 06 oOnéMe. OCHOBHBIE CBOMCTBA 00BEMOB Tenl. Teopema 00
00bEME MPSIMOYTOJIBHOTO Tapajuienenunena W cieactBus u3z He€. O0bEM
HUWJIMHIpa, KoHyca. O0BEM 1apa u miomaab cepsl.

[logoOHbie Tena B mpocTpaHcTBe. COOTHOWIEHHS MEXAY IUTOMAAsIMU
MOBEPXHOCTEN, 00BEMaMU MOJOOHBIX TEN.

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

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha miockoctd U B mpocTpaHcTBe. CIIOKEHUE M BBIYUTAHHE
BEKTOPOB. YMHOKEHHE BEKTOpAa Ha 4YHCIO. Pa3oxkeHne BEKTOpa IO TPEM
HEKOMIUIaHApHbIM BekTopaM. [IpaBuno napauienenunena. Pemenwue 3anad,
CBSI3aHHBIX C NMPUMEHEHUEM MpaBWI JIEUCTBUM ¢ BekTopamu. [IpsMoyrosbHas
cuctemMa KoopauHar B mpocTtpaHcTBe. KoopamnHatel BekTopa. IIpocreiimme
3a/layd B KOOpJMHATax. YToJl MexIy BekTopaMu. CKalsipHOE MPOU3BEACHUE
BEKTOPOB.  BblunclieHHEe yIVIOB  MEXIy TpSIMBIMH U IUJIOCKOCTSIMHU.
KoopinHAaTHO-BEKTOPHBIM METOJ TpPH PEIIEHUH TEOMETPUUYECKUX 3ajad.



IHJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBbTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUSI MPOTPaMMbl Y4EOHOTO TMpeaMeTa
«MareMaTuka» XapakTepu3yrOTCs:

I'paxxnanckoe BocnuTanue:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOW TO3MIMHK  OOYyYaromerocss Kak
AKTUBHOTO W OTBETCTBEHHOT'O WIEHA POCCUUCKOTO 00IIEeCTBA, MPEACTABICHUEM
0 MaTEeMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYD,
ABJICHUM, NPOLEAYp TPakJaHCKOro oOmecTBa (BBIOOpPHI, OMPOCHI M TP.),
YMEHHEM B3aUMOJICCTBOBATH C COIIMATIBbHBIMU UHCTUTYTaMU B COOTBETCTBUHU C
X QYHKIUSAMHA U Ha3HAYCHHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

chopMHPOBAHHOCTBIO  POCCHHCKOM  TPaXTAHCKOM  HMACHTHYHOCTH,
YBOKEHUS K MPOIUIOMY M HACTOSIIEMY POCCUICKONW MaTEMAaTUKHU, [IEHHOCTHBIM
OTHOUICHHEM K JOCTHXEHUSIM POCCUHUCKHMX MAaT€MaTUKOB M POCCHMCKOU
MaTeMaTUYECKOM IIKOJbI, K HCIOJIb30BAHUIO OSTUX JIOCTHXKEHUM B JPYrux
HayKax, TEXHOJIOTHUAX, chepax SKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO Hapoaa;
c(hOpPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, OSTHUYECKOTO TMOBEICHUS,
CBSI3aHHOTO C  MPAaKTUYECKUM TMPUMEHEHUEM JIOCTUKEHUM HAyKH W
JEATEeIbHOCThIO YUEHOr0; OCO3HAaHUEM JIMYHOTO BKJaJa B TOCTPOCHHE
YCTOWYUBOTO OYyAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHEM K MUPY, BKJIIOYasi ICTETUKY MaTeMaTUYECKUX

3aKOHOMEPHOCTEH, 00OBEKTOB, 3aj1ady, peLIeHnH, paccyXICHUN;
BOCIIPUMMYHBOCTBIO K MATEMaTUYECKUM acCIleKTaM pAa3jIu4HbIX BHJIOB
UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHUS NPHUMEHSITh MaTEeMaTHYECKUE 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0Oe30macHoro ooOpa3a KU3HH, OTBETCTBEHHOTO
OTHOLIEHUSI K CBOEMY 3JI0pPOBBIO (310pOBOE MHUTaHHWE, COATAHCHUPOBAHHBIN
PEXHUM 3aHITHI U OTIBIXA, PETryJsipHas pU3NUecKasi aKTUBHOCTD); (PU3NYECKOTO
COBEPILIEHCTBOBAHMS, npu 3AHITHIX CHIOPTUBHO-03/J0POBUTEIBHOM
NEeSATEIbHOCTBIO.

TpynoBoe Bociuranue:

TOTOBHOCTBIO K TPYAY, OCOBHAHHEM LIEHHOCTH TPYJOJIO0US; HHTEPECOM K
paznuuyHbIM  cepaM  Tpo(ecCHOHATbHON  AESTENbHOCTH, CBS3aHHBIM C
MaTEeMaTUKON M €€ MPUJIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit npodeccun M peasu3oBBIBaTh COOCTBEHHBIE >KU3HCHHBIC IUIAHBI,
FOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTUYeCKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 Ha MPOTSHKEHUU BCEH JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3aJ1a4 MaTeMaTUYECKON HalpaBJIEHHOCTH.

JKOJIOruYeCKoe BOCIIMTAHHE:

c(OpPMHUPOBAHHOCTHIO IKOJIOTMYECKON KyJNbTYphl, TOHUMAHUEM BIIUSHUS
COLIMAIbHO-D)KOHOMHYECKUX  TPOIIECCOB HA  COCTOSIHUE TNPUPOAHOM U
COLIMAJIBHOM CpeJlbl, OCO3HAHHEM TIJIO0AJIBHOIO XapaKTepa H3KOJIOIMYEeCKUX
npoOJjieM; OpHEHTaIMel Ha TMPUMEHEHHWE MaTEeMaTHUUYEeCKUX 3HAHUU IS



pelIeHus 3a1a4 B 00JIaCTH OKPYXKAIOUIEH Cpe/ibl, MIaHUPOBAHUS MOCTYIKOB U
OLIEHKHM X BO3MOYHBIX ITOCIEACTBUM I OKPYKAIOIIEU CPEIBI.

LleHHOCTH HAYYHOIO IO3HAHMSA:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKHM M OOILIECTBEHHOW NPaKTUKH,
MOHMMAaHUEM MaTEMaTHYECKOW HAyKH Kak cepbl YeTOBEUECKON e TEIbHOCTH,
3TanoB €€ pa3BUTHA M 3HAUMMOCTHU I Pa3BUTHSA LUMBHIN3ALMH; OBJIAJCHUEM
A3BIKOM MATEMaTUKH M MaTEeMaTHYECKOW KyJbTypOW Kak CPEACTBOM MO3HAHUS
MHpA; TOTOBHOCTBIO OCYIIECTBIISITH HPOEKTHYIO M  MCCIENOBATENBCKYIO
NEeATENbHOCTh MHNBHUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yabTaThl OCBOSHHUS MPOrPaMMbl YI€OHOTO MpeaMeTa
«MaremaTuka» XapaKTEePUIYIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHBIMU  OCUCMBUAMU, VHUBEPCATbHOIMU — KOMMYHUKAMUBHBIMU
0elicCmBUAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU OeUCTNBUAMU.

1)  Vuueepcanvuvie no3nasamenvHuvle Oeticmeus, 0becneuudarOm
Gopmuposarue 6a308bIX KOSHUMUBHBIX NpOYeccos odyuanwuxcsi (oceoeHue
Memo0o08  NO3HAHUA — OKPYICAIOWe20  Mupda, NnpumMeHeHue  J10SUYEeCKUX,
ucciedo8amenbCcKux onepayuil, ymenuu pabomams ¢ ungopmayueti).

Ba3oBble jiornyeckue aeiicTBUA:

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

CYIIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMU, OCHOBAHUS sl 0000IIEeHNUS
Y CpaBHEHUs1, KpUTEPHUH MPOBOJAUMOTO AHAIIN3A;

e BOCIPUHUMATH, (HOPMYIUPOBaTH M MNPEOOPA3OBBIBATH CYXKIACHUS:
YTBEPAMUTENIbHbIE U OTpULATENbHbIC, €IUMHUYHBIC, YaCTHBIE U OOIINE;
YCIIOBHBIE;

e BBIBISTH MAaTeMaTHUYECKHME 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
NpoTUBOpeUHsi B (DaKTax, JAHHBIX, HAOIOJCHUSIX U YTBEPKICHUSIX;
npeasiaraTh ~ KpUTEPUU I BBISIBICHHMS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYHIL;

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

e TMPOBOJAUTH  CAMOCTOSITEJIBHO  JIOKAa3aTelIbCTBA  MATEMAaTUYECKUX
YTBEpXKJIEHUM  (MpssiMble W OT  TPOTUBHOTO),  BBICTpaMBaTh
apryMeHTaIuIo, MNPUBOJUTH  TPUMEPhl U KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CYKJICHUS U BBIBOJBL;

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

Ba3oBrbIe uccienoBarejbCcKue 1eHCTBHA:

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

e TMPOBOJAUTH  CAMOCTOATENIbHO  CIUIAHUPOBAHHBIM  HKCIIEPUMEHT,
UCCJIEIOBAHUE M0 YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4YecKOIo



00bEKTa, SBIEHUS, IPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKITY
00bEKTaMH, SIBICHUAMHU, POLIECCaAMU;

CaMOCTOATENbHO  (popMynIHUpoBaTh OOOOIIEHUS ¥  BBIBOABI  I10
pe3ynbTaTaM MPOBENEHHOTO HAONIONEHUS, UCCIEAOBAaHUS, OIICHUBAThH
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0O000IICHUI;
MIPOTHO3UPOBATh BO3MOKHOE PA3BUTHUE IMPOIECCA, a TaKKE BBIIBUTATh
MPENOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmanueii:

BBISIBJIATH 1e(DULINUTHI HH(DOPMALIMK, JAaHHBIX, HEOOXOIUMBIX JJIs1 OTBETA
Ha BOIIPOC U ISl PELICHUS 3a/1a4u;

BbIOMpaTh MH(OPMALMIO W3 HUCTOYHUKOB  PA3IUYHBIX  THIIOB,
AHAJIM3UPOBATh, CHUCTEMAaTU3UPOBATh 151 MHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (HOPM MpEICTaBICHHUS,
CTPYKTYpUpPOBaTh HHGPOPMAIUIO, TNPEACTABIATh €€ B Pa3IMYHBIX
(opMax, 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 3aJaBaThb BOIIPOCHI IO CYLIECTBY OOCYKIaeMou
TEMBI, IPOOJIEMBI, PelIaeMOi 3a7ja4uH, BHICKAa3bIBaTh UJEU, HALIEJICHHBIC
Ha TMOWUCK pEUIEHMS; COIMOCTAaBISATh CBOM CYXICHHUS C CYXICHUSIMU
IPYrUX YYaCTHUKOB JIHMAJIOTa, OOHApYXUBATh pa3IMuu€ U CXOACTBO
MO3ULIUIA; B KOPPEeKTHOU (opme QopMynHpoBaTh pa3HOTIACHUS, 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  MPEHUMYIIECTBA  KOMAaHAHOW U
MHJUBUyaJIbHOW pabOThl MpU PEIIeHUH Y4eOHBIX 3a7ad; MPUHUMATH
1eJb COBMECTHOM JESTENIbHOCTH, IUIAHUPOBATh  OPraHU3AIUIO
COBMECTHOM pabOThl, pacmpeacyisiTh BHUILI PadOT, JOTOBApUBATHCS,
o0CyXJaTh TMpolecc U pe3ylbTaT padoThl; 000011aTh 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 OOLIUN MPOAYKT IO
KpUTEPUSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aMOJICHCTBHSI.
Vuusepcanonvie  pecynamuenvie  Oeticmsus, — obecneyugarom

Gdopmuposarue cMblCLO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:



e COCTaBJIAATH IUJIaH, AJITOPUTM PEILICHUS 3a7a4u, BHIOMPATH CIIOCO0
peIeHus ¢ Y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI

pelieHui ¢ y4éToM HOBOM MH(pOpPMAIUH.

CaMOKOHTPOJIb:

e BIJIQJICTh HaBBIKAMHM TO3HABAaTEIbHOM pediieKcuM Kak OCO3HaHUS
COBEpPUIAEMBIX  JEHCTBUM W  MBICIHUTEIBHBIX  MPOLECCOB, HUX
pe3yibTaToOB; BIAAECTh CHOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS
IpoIIeECcCa U PE3ybTaTa PEUICHUS MATEMATUYECKON 3a1a4H;

e TMPEABUAECTH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a1a4l, BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB,  JAHHBIX, HAWJCHHBIX  OIMMOOK,  BBISBICHHBIX
TPYJAHOCTEN;

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

HHPEAMETHBIE PE3YJIBTATBI
10 KITACC

OmnepupoBath MOHATHIMHE: TOYKA, MPSMasi, INIOCKOCTb.

[TpuMeHsITh aKCHOMBI CTEPEOMETPHH U CJICACTBHS U3 HHUX MPHU PEIICHUN
TC€OMETPHUYSCKUX 3a/1a4.

OnepupoBarTh MOHATHAMH: TAPAUICIBPHOCTE W TEPIEHAUKYISIPHOCTH
IPSIMBIX U TIOCKOCTEH.

KrnaccudumnupoBaTs B3aMMHOE PACIOJIOKEHUE TPSIMBIX U TIOCKOCTEH B
IIPOCTPAHCTRBE.

OnepupoBarh MOHATHSIMHE: IBYTPaHHBIA YTroJ, TPaHU JBYTPAHHOTO YT,
pedpo ABYTPAaHHOTO yrJa; JMHSHHBIN yroJI IBYIPAaHHOTO yIJia; TpaaycHas mMepa
JIBYTPAHHOTO YTJIA.

OnepupoBarTh MOHATHSAMH: MHOTOTPAHHUK, BBITYKJIBIH M HEBBITYKJIBIN
MHOTOTPaHHHK, 3JICMEHTHI MHOTOTPaHHUKA, TTPABIIIBHBI MHOTOTPaHHUK.

Pacrio3naBaTh OCHOBHBIC BHIIbI MHOTOIPDAaHHUKOB (TIpaMuUia; IMPU3MA,
IPSIMOYTOJIBHBIH ITapajuieNienuIie]], Ky0).

KnaccupumupoBaTe  MHOTOTPaHHHMKH, BBIOMpas  OCHOBaHUSA  JUIA
KJIacCU(UKAIMK (BBIMYKIbIC W HEBBIMYKJIBIC MHOTOTPAaHHWKH; IPaBUIHHBIC
MHOTOTPaHHHUKH; MPSMbIC W HAKJIOHHBIC IPU3MBI, TapaJIICIICITUTICIB ).

OmnepupoBatb TTOHSITHSIMH CEeKyIast TIOCKOCT, cedeHue
MHOTOTPaHHHUKOB.

OOBSCHATH IPUHIIMITBI IIOCTPOSHUS CEUSHUH, HCITOJIb3YsT METO]T CIICIOB.

CTpouTh CEYECHHS MHOTOTPAHHHKOB METOJOM CJICJIOB, BBITIOJIHSATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PHCYHKOB MPOCTHIX OOBEMHBIX (UTYD: BHUJ
CBEpXY, COOKY, CHU3Y.

Pemartp 3amaun Ha HaXOXKJIEHUE TCOMETPHUYSCKUX BEJIHYMH IO 0Opasiam
WM JITOPUTMaM, TIPUMEHSISI H3BECTHBIC aHATUTHYCCKHE METOBI IPU PEIICHUN
CTaHIAPTHBIX MaTEMAaTHYSCKUX 3a7ad Ha BBIYUCIICHUE PACCTOSHUH MEXIy
IBYMsI TOYKAMH, OT TOYKH JO TMPSAMOM, OT TOYKH JIO IUIOCKOCTH, MEXTY
CKPEIIHUBAOIINMUCS TIPSIMBIMH.



Pemarp 3amaun Ha HaXOXKJIEHUE T€OMETPUUYECKUX BEIMYMH MO 0Opasiam
WJIM aJropuTMaM, MPUMEHSIA U3BECTHbIE AaHAIUTUYECKHE METO/IbI IIPU PELICHUU
CTaHAAPTHBIX MAaTeMAaTHYECKUX 33Ja4 Ha BBIYUCICHHE YIJIOB MEXKIY
CKPEUIMBAIOIIUMHUCS MPAMBIMHA, MEXAY MPAMONM M IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.

Boruncnate 00BEMBI M IUIOMIAAM TMOBEPXHOCTEH MHOTOTPAaHHUKOB
(npu3ma, mUpaMHuaa) € HpPUMEHEHUEM (OPMYJ; BBIYUCIATH COOTHOIICHHS
MEX/1y TUIOIIAIIMU TIOBEPXHOCTEH, 00bEMaMU TTOJOOHBIX MHOTOTPAHHHUKOB.

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

W3Bnekarb, mnpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HHGPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax
U PUCYHKaX.

[TpumensTe reoMerpuueckue (akThl ISl PEIIEHUs CTEPEOMETPUUECKHUX
3aa4, MPEANOoJaraloliuX HECKOJBKO IIAaroB pEeUIeHMs, €CIU  YCJIOBHUSA
MIPUMEHEHUS 3a/1aHbl B IBHOU (hopMme.

[IpuMeHsaTs mpoOCTEWIIME IPOTPAMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUYECKHX 3a]1ay.

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

[IpuMeHATh MOy4YeHHbIE 3HAHUS Ha MPAKTHKE: aHAJM3UPOBATh pPEealIbHbIE
CUTYallUM W NPUMEHSTh M3YYECHHbIC MOHATUS B IMPOLECCE MOMCKA PEIICHUS
MaTeMaTUYeCKH C()OPMYJIUPOBAHHON MPOOJIEMBI, MOJEIHPOBATH pPEAbHbBIE
CUTYyallUM Ha S3bIKE TE€OMETPUM, HCCIENA0BATh IOCTPOEHHBIE MOJEIU C
HCIIOJIb30BAaHUEM T'€OMETPUYECKUX MOHATHUH M TEOopeM, ammaparta ajireOpsl;
pemaTh MPaKTUYECKHE 3a/1ayd, CBSI3aHHBIE C HAXOXJACHUEM TIE€OMETPUYECKHX
BEJIMYMH.

11 KUIACC

OniepupoBaTh MOHATUSMH: IUIUHIPUYECKAsT TTOBEPXHOCTh, 00Opa3yroIIue
UWIMHIPUYECKOW  TOBEPXHOCTH; IWJIUHAP; KOHUYECKass TMOBEPXHOCT,
o0pa3yrolme KOHMYECKON MOBEPXHOCTH, KOHYC; cheprueckas MmoBepXHOCTb.

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

OOBSACHATH CITIOCOOBI TTOJTYYEHUSI TEJT BPAILICHHUS.

KnaccudunupopaTh B3auMHOE pacioiokeHue chepbl U MIOCKOCTH.

OneprpoBaTh MNOHATUSMH: LIAPOBOM CETMEHT, OCHOBAHHME CErMEHTA,
BBICOTA CETMEHTA; IIApOBOM CJIOW, OCHOBaHWE IIIAPOBOTIO CJIOS, BBICOTA
IapPOBOTO CJIOSI; IIIAPOBOU CEKTOP.

Beruucnare o0BEMBI W TUIOMIAM TOBEPXHOCTEH Tea  BpalleHus,
reOMETPUYECKUX TeJ C MIPUMEHEeHHEM (HOpMYIIL.

OnepupoBaTh MOHATUSIMU: MHOTOTPDAHHUK, BIHCaHHBIH B cdepy u
OmnMCaHHBIA OKOJIO cdepbl; chepa, BIUCaHHAST B MHOTOIPAaHHUK WM TEJO
BpaleHHUs.

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

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

BeinmonHATh  (BBIHOCHBIE) IIJIOCKME YEPTEKH U3 PHUCYHKOB IMPOCTHIX
00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUThH CEUECHHMSI TeJl BpaIlleHUS.



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

OnepupoBarh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BhINONHATE JEUCTBUSA CIIOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB M
YMHOXXEHHSI BEKTOpa Ha 4YHUCIO, OOBACHATb, KAaKMMH CBONCTBAaMH OHH
o0nanaror.

[IprMeHATH MpaBUIIO NTapajuIeIICIUIEAA.

OnepupoBarh MNOHATHAMHU: JEKAPTOBbI KOOPAWHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJIWHATHI BEKTOPA, YIoOJ
MEXIy BEKTOpaMH, CKAJSIPHOE MPOU3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPHI.

Haxonuth cymMMy BEKTOPOB M MPOM3BEACHHE BEKTOpPA HA YHUCIO, YroJ
MEXy BEKTOpaMH, CKaJsipHOE MPOU3BEACHHE, PACKIAIbIBATh BEKTOP MO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh MIOCKOCTh YPABHEHUEM B JE€KAPTOBOWM CHUCTEME KOOPAHMHAT.

[IpuMeHsATh reoMeTpuyeckue (PAKThI JUIsl PELIEHUsI CTEPEOMETPUUECKUX
3a1a4, IMPEANoaralolIuX HECKOJIbKO IaroB pEUICHUs, €CIU  YCIOBHS
MIPUMEHEHUS 3a/1aHbl B IBHOM (hopMme.

Pewmate npocreiinme reoMeTpuuecKie 3a4a4d Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemate 3amaun Ha J10Ka3aTENbCTBO MATEMAaTUYECKUX OTHOIICHHA U
HaxXOX/JIEHUE TEOMETPUYECKHX BEJIIMYMH M0 o00pa3lamM WM ajdropurMmam,
MIPUMEHS M3BECTHBIE METOJbl MPHU PEIICHHH CTAaHAAPTHBIX MATEMaTUYECKUX
3az1ay.

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

[IpuBoauTs MpUMEPHI MAaTEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
KU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOy4eHHbIE 3HAHUS Ha MPAKTHKE: aHATU3UPOBATh peajbHbIe
CUTYallUM W NPUMEHSTh M3YYECHHbIC MOHATUS B IMPOLECCE MOMCKA PEIICHUS
MaTeMaTUYeCKH C(HOPMYJIUPOBAHHON MPOOJIEMBbI, MOJEIMPOBATH pPEaAIbHbBIE
CUTYyallUM Ha S3bIKE TE€OMETPUM, HCCIEA0BATh IOCTPOEHHBIE MOJEIU C
HCIIOJIb30BAHUEM T'€OMETPUYECKUX MOHITHI M TeopeM, ammapara anreOphl;
pemiaTh MPaKTUYECKHE 3a/layd, CBSI3aHHBIE C HAXOXJACHUEM TI€OMETPUYECKHX
BEJIUYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
No KoanuecTBo 4acoB
HaumeHnoBaHue pa3aesio DJIeKTpOHHbIe (LM (POBHIe)
n/ KoHTpoJibHbIE IIpakTH4eckue
U TeM IPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PecypChl
I padoThbI padoThbI
bubnnoreka IIOK
L Beexetinte & crepeoMeTpHIo 10 https://m.edsoo.ru/1c209e37
[IpsiMbIe 1 MJIOCKOCTH B
5 MPOCTPAHCTBE. 12 1 bubmuorexa [HOK
[TapaniaenbHOCTh MPSIMBIX U https://m.edsoo.ru/1c209e37
IJIOCKOCTEN
3 [lepneHquKyISIpHOCTD 12 bubmuorexa [HOK
MPSAMBIX U ITIOCKOCTEH https://m.edsoo.ru/1c209e37
4 VYrisl MeXay NPsSMBIMU U 10 1 bubnmnorexka HOK
IIOCKOCTSMU https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
> Mororparitiin 1 . https://m.edsoo.ru/1c209e37
" bubmuorexa [JOK
6
OOBEMEI MHOTOrPaHHHKOB d 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHus, 4 1 bubmuoreka [JOK
PacCTOSIHUSA U YIJIbI https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO 68 5 0
YACOB I10 [TIPOT'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

11 KIIACC

I[TPOTPAMME

HaumMeHoBaHme KoanuecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBHIe)
Pa3ieioB U TEM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChI
nporpamMmbl padoThI padoThI
bu6nuoreka [IOK
1 Tena Bpatetits 12 https://m.edsoo.ru/1c209e37
. bu6mmoreka [IOK
2 06
PEMBLTER > 1 https://m.edsoo.ru/1c209e37
BekTops
3 T — 10 1 bubmuorexa [JOK
P https://m.edsoo.ru/1c209e37
MIPOCTPAHCTBE
IToBTOpEHME,

4 00001IeHHE, 7 1 bubnuorexa [JOK
cucTeMaTHu3alus https://m.edsoo.ru/1c209e37
3HAHUU

OBUIEE KOJIMYECTBO
YACOB I10 34 3 0



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




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJTACC
Ne KoJsun4yecTBo 4acoB
DJIeKTPOHHbIE
Hara uudgposbie
n | Tema ypoka KonTtpoJbHbie IIpakTuyeckune
Bcero U3ydeHusl o0pa3oBaTejibHbIE
/ padoThI padoThI
pecypchl
n
OCHOBHBIC TTOHSATHS
CTEPEOMETPHU: TOUKA,
npsiMasi, IO0CKOCTh,
npoctpanctBo. [IpaBumna bubnmnoreka HOK
M300paKeHUs Ha PUCYHKAX: 1 https://m.edsoo.ru/aecc77c
M300pakeHUS TUIOCKOCTEH, d
MapauIeNbHBIX TPSIMbIX
(0Tpe3KoB), cepeIuHbI
oTpe3Ka
[TonsTHs: mepecekaronuecs
bubmmoteka [IOK
TJIOCKOCTH,
1 https://m.edsoo.ru/2d8a9c9
nepeceKaroIuecs mpsmas u 9
IUIOCKOCTh a
[TonsTHs: mepecekaronuecs
but6mmoreka [IOK
TJIOCKOCTH,
1 https://m.edsoo.ru/db685e7
nepeceKaroIuecs mpsmas u 3
IUIOCKOCTh a
3HaKOMCTBO ¢ 1 but6mmoreka [IOK

MHOTI'OrpaHHUKaMH,

https://m.edsoo.ru/a63959¢



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
MHOTOIPaHHUKOB Ha
pPUCYHKaX, Ha
MIPOEKITMOHHBIX YEPTEKAX
HavansHbie cBeieHNS 0 KyoOe
bu6nmoreka [IOK

U NIpaMUJE, UX Pa3BEPTKU U

monenu. CeueHus
MHOT'OTPaHHUKOB

https://m.edsoo0.ru/b30dff3
8

HauanbHbie cBenenus o kyoe
Y TUPAMU/IE, UX PA3BEPTKH U

monaenu. CeueHus
MHOT'OTPaHHUKOB

bubnuorexa [JOK
https://m.edsoo.ru/3d8ffd3
2

TToustue 00
AKCUOMATUYECKOM

MOCTPOCHUU CTCPECOMCTPUHN:

AKCUOMBI CTEPCOMECTPUH U
CICACTBUA N3 HUX

bubmuorexa [JOK
https://m.edsoo.ru/0Occ5c4f
e

TToustie 00
aKCUOMAaTUYECKOM

MOCTPOCHUU CTCPECOMCTPUHN:

AKCUOMBI CTEPCOMECTPUH U
CICOCTBUA N3 HUX

bu6mmoreka [IOK
https://m.edsoo.ru/239c8ch
4

ITonsTue 00
AKCUOMATHUYECKOM

IIOCTPOEHUH CTEPEOMETPHUU:

AKCUOMBI CTCPCOMCTPUH U
CICACTBUSA N3 HUX

but6mmoreka [IOK
https://m.edsoo.ru/65c6b10
6



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 bubmuorexa [JOK
10 | mocTpoeHHUH CTePEOMETPUH: https://m.edso0o.ru/258fc24
aKCHOMBI CTEPEOMETPUU U 5
CIIEJICTBUS U3 HUX
B3anmHoe pacnonoxxenue
NIPSAMBIX B IIPOCTPAHCTBE: bubnuotexa [HOK
11 | mepecekarommecs, https://m.edso0o.ru/1a2520f
napauieNbHbIe U 6
CKPEILMBAIOIINECS TPSIMbIE
[TapaniensHOCTh NPSMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE:
napasuieNibHbIe MPSIMbIC B bubmmorexa HOK
12 https://m.edsoo.ru/93ad36b
MIPOCTPAHCTBE; 3
MapaieIbHOCTh TPEX
MIPSIMBIX
[TapaniensHOCTh MPSMBIX U
TJIOCKOCTEH B MPOCTPAHCTBE: bubmorexa [IOK
13 . https://m.edsoo.ru/ee1d19b
[TapamiensHOCTE IPSIMON U 9
TUTOCKOCTH
VYTIIIBI ¢ COHANPABIEHHBIMU bubmorexa [IOK
14 https://m.edso00.ru/9f4071b
CTOPOHaMU o
VYron Mexay npsMbIMU B bubmorexa LOK
15 https://m.edsoo.ru/fe73386
MIPOCTPAHCTBE 2
16 | VYron mexay npsMbIMU B bubmmoreka [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

IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a
0
[TapannensHOCTH bubnmnoreka HOK
17 | mnnockocteil: napasiesbHbIe https://m.edso0.ru/2e18f25
IUIOCKOCTH 5
CaolicTBa napajuiebHbIX bubmorexa HOK
18 . P https://m.edsoo.ru/e504d65
IJIOCKOCTEN 6
IIpocrenmme
MIPOCTPAHCTBEHHBIE (PUTYPHI bubmorexa [JOK
19 P https://m.edsoo.ru/4a28dc0
Ha TUIOCKOCTH: TETPAIP, 5
Ky0, mapasiesenurnen B
bubnuorexa [JOK
20 | TIloctpoenue ceueHui https://m.edso0o.ru/1d434d0
f
bu6nuoreka [IOK
21 | TloctpoeHue ceueHMit https://m.edsoo.ru/ec26fe5
d
KonTponbHas pabota mo
teMe "[IpsiMbIe 1 IIIOCKOCTH bubnmnorexka HOK
22 | B IPOCTpPaHCTBE. https://m.edsoo.ru/9a0a9e5
[TapannensHOCTh MPSMBIX U 6
IJI0CKOCTEM"
[lepnieHIUKYISIPHOCTD
i $II)MOI71 u niociocn/l' bubmorexa TIOK
23 P ' https://m.edso00.ru/b19f6a5

NEePIIEeHUKYIISPHBIE MPSIMbIE
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 napasuienbHblEe U bubnumoreka [JOK

24 | nepneHAUKYISPHBIE K https://m.edsoo.ru/0ac11c9
IUIOCKOCTH 5
[Ipsimble napasuienbHbIEe U bubnmoreka [JOK

25 | mepneHAUKYISpPHBIE K https://m.edsoo.ru/ba54596
IUIOCKOCTH 6
[Ipuznak bubnuoreka [JOK

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

27 | TUepNeHANKYISIPHOCTH https://m.eds00.ru/79165d1
HPSIMOM U IJIOCKOCTH S
Teopema o npsimon bubnuotexa [HOK

28 | mepreHINKYIIPHON https://m.eds00.ru/635c508
TUTOCKOCTH 7
Teopema o npsmon bubnmnorexka HOK

29 | nepneHAUKYISIpHON https://m.edsoo.ru/bd3745f
IUIOCKOCTH 8
Teopema o npsmon bubnmnorexka HOK

30 | mnepneHAMKYISIpHOU https://m.edso0o.ru/7d18834
IUIOCKOCTH b
[epnienaukynsip u
HAaKJIOHHBIE: PACCTOSIHUE OT bu6muoreka [JOK

31 TOYKH JIO INIOCKOCTH, https://m.edsoo0.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

[lepnenukynsap u

HAaKJIOHHBIE: PACCTOSIHUE OT bubnmnoreka HOK

32 TOYKH JI0 IUNIOCKOCTH, https://m.edsoo.ru/66fefad
paccTosiHue OT IpsIMOH 10 d
IJIOCKOCTH
[lepnenpukymnsp u
HAKJIOHHBIE: PACCTOSTHUE OT bubnuotexa [HOK

33 | TOYKM O IIIOCKOCTH, https://m.edsoo.ru/a5b7b8e
paccTosiHue OT IpSIMOH 10 3
IJIOCKOCTH
[lepnennukynsp u
HAKJIOHHBIE: PACCTOSTHUE OT bubnuotexa [HOK

34 | TOYKM O IIIOCKOCTH, https://m.edsoo.ru/dbee22b
paccTosiHue OT IpsIMOH 10 c
IJI0CKOCTH
VYTIIBl B IPOCTPAHCTBE: YroJl bubnmnorexka HOK

35 | Mexny npsiMoil u https://m.edso0o.ru/6b61b2b
IJIOCKOCTBIO 4
JIByrpaHHBIN yroll, bubnmnorexka HOK

36 | nMHEHHBIH yron https://m.edsoo.ru/5fa0b3c
JBYTPAHHOTO yTJia e
JIByrpaHHBIN yroll, bubnmnorexka HOK

37 | nuHEWHBIH yron https://m.edsoo.ru/c7c777e
JBYTPAHHOTO yTJia d
[leprieHAUKYISAPHOCTD brbmorexa [TOK

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

IIJIOCKOCTEM: PHU3HAK

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

[lepneHqUKyISIPHOCTD
IIJIOCKOCTEM: IIPU3HAK

bu6nmoreka [IOK

39 https://m.edsoo.ru/ed9e2a8
MEPIICHIUKYIIIPHOCTH ABYX o
IJIOCKOCTEN =
TleprieHAUKYIIPHOCTH
HJI(I))CKOCTCI;'/H pI/I3HaK Bubmiorexa LIOK

40 -1p https://m.edsoo.ru/ba75dc5
MIEPIICHIUKYIIIPHOCTH ABYX 7
IJIOCKOCTEN -
Teopema o Tpéx bu6mmoreka [IOK

41 https://m.edsoo.ru/e4972cd
MIePIeHIUKYIIApaxX c
TeobeMa 6 Thix bubmuorexa [JOK

42 p p https://m.edsoo.ru/52188a7
MePIeHIUKYIIApax q
Teobera o Thix bubmorexa [JOK

43 peMa 0 1p https://m.eds00.ru/9f24673
MePIeHIUKYIApax 6
KonTponbnas pabota mo
TEMaM
"IlepneHAUKYISIPHOCTD Bubmaorexa IIOK

44 P yAp o https://m.edsoo.ru/5b97lef
MPSMBIX | IIOCKOCTEH" 1 3
"Vrisl MeXay NpSMBIMU U B
IJIOCKOCTSAMHA"

45 [TonsTe MHOTOTpaHHUKA, bu6nuoreka [IOK

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 HEBBIITYKJIbIC
MHOTOTPaHHUKU; Pa3BEPTKA
MHOTOTpaHHHUKA

[eM)

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

bu6nmoreka [IOK

46 https://m.edsoo.ru/b4ad63a
HaKJIOHHAs MPU3MBI; q
0OKOBas U IOJIHAA -
MMOBEPXHOCTh MPU3MBbI
[Tapannenenunen,
. bubnnoreka IIOK
MPSMOYTOJIbHBIN
47 https://m.edsoo.ru/8a7be68
napasiesienuIe U ero 3
CBOICTBa -
[Mupamuja: n-yronapHas
nupamMuja, rpaHu u
OCHOBAaHUE MUPAMUIBL; bubnmnorexka HOK
48 0OKOBas U IoJIHAsA https://m.edsoo.ru/fblcdOa
MMOBEPXHOCTH MUPAMU/IBI; 5
MpaBUJIbHAS U YCEUEHHAS
nupamMuaa
IIpaBunbHbBIE
MHOTOTPAaHHUKHU: TIOHSATHE
bu6nuoreka [IOK
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

MIpaBWJIbHAS TPEYTOJIbHAS
MUpaMKIa U TPaBUIbHBINA
TeTpa’ap; Kyo

IIpencrasnenue o

HIpaBIITBHBIX bu6nmoreka [IOK
50 https://m.edsoo.ru/a0fdd5b
MHOTOTPaHHHUKAX: OKTadIp, f
JOJEKa’p U UKOCAdIP.
Cummerpus B
MIPOCTPAHCTBE: CHMMETPHS
OTHOCHUTEIILHO TOYKH,
MPSMOM, MIIOCKOCTH. bubnnoreka IIOK
51 | DrnemMeHTH CHMMETPHUH B https://m.edso0o.ru/b9e777d
nMpaMuIax, 9
napajuieNienunenax,
MTPaBHIIbHBIX
MHOTOTPaHHUKAX
Beruucnenue anemMeHTOB bubmmoteka [IOK
52 | MHOrorpaHHHUKOB: péOpa, https://m.edsoo.ru/6cdbece
JaroHaJIA, yTITbI f
[Tnomans 60koBOM
MOBEPXHOCTHU U MOJTHON
[IOBEPXHOCTH INPSAMOU bubnmnorexka HOK
53 MIPU3MBI, TUTOIAIb https://m.edsoo.ru/37d8415
OCHOBAHWUIA, TEOpPEMA O 7
OOKOBOI TOBEPXHOCTH
MPSAMOM TPU3MBI
54 ITomane OOKOBOI but6mmoreka [IOK



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

MMOBEPXHOCTU U
IIOBEPXHOCTHU ITPABUIILHOMN
MUPAMUIBI, TEOPEMA O
Iomaau OOKOBOMH
MOBEPXHOCTHU YCEUEHHOU
MUPAMUIBI

https://m.edso0.ru/5603e30
b

55

KonTponbHas padota no
teMe "MHororpaHHUKU"

bu6nmoreka [IOK
https://m.edsoo.ru/a95f5c0
4

56

TToustue 00 00BEME

bubnnoreka IIOK
https://m.edsoo.ru/7ad0020
b

57

O06BEM TUpaMuIBI

bubnnoreka IIOK
https://m.edsoo.ru/235171b
3

58

OO6BbEM nupaMuIsl

bu6mmoreka [IOK
https://m.edsoo.ru/f47dfefd

59

OO6BbEM nupaMuIsl

bu6mmoreka [IOK
https://m.edso0.ru/79¢1031
2

60

O06BEM TUpaMuIbI

bu6mmoreka [IOK
https://m.edsoo.ru/2faadc3f

61

O06BEM PU3MBI

bu6nuoreka [IOK
https://m.edso00.ru/7985360
8

62

O0BEM npu3MBbI

but6mmoreka [IOK
https://m.edsoo.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
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890

0

bu6nuoreka [JOK

63 | OOBEM nmpu3MBI https://m.eds00.ru/482d3f5
1
KonrponsHas pabora no bubnunoreka [JOK
64 | Teme "OOBEMBI https://m.eds00.ru/28a6573
MHOTOI'PaHHUKOB" c
[ToBTOpenue, 06o0IICHNE
cucTeMaTu3anus 3HaHH. bubmorexa [JOK
65 . https://m.edso0.ru/098beda
[ToctpoeHue ceueHuii B q
MHOTOTPaHHHUKE
[ToBTOpenue, 0600IICHNE
cucTeMaTu3anus 3HaHH.
Beruncnenue paccrosiHum:
MEXIy IBYMSI TOUKaMH, OT bubmorexa LHOK
66 . https://m.edsoo.ru/f7792ba
TOYKH JI0 MPSMOI1, OT TOUKH 9
710 TIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS
MPSIMBIMU
Hrorosast KOHTpOIbHAS bubmorexa HOK
67 https://m.edsoo.ru/b9146bc
paborta 0
IToBTOpenue, 0600IIEHNE
CHCTEMATHU3AIINs 3HAHUM. but6mmoreka [IOK
68 | BbluncieHue yrios: MeXIy https://m.eds00.ru/56765e8

CKpELIUBAIOIINMUCS
MPSIMBIMH, MEXIY IPSIMOMN U

b



https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/482d3f51
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IIJIOCKOCTBIO, ABYTPaHHBIX
YIJI0B, YIJI0B MEXKIY
IJIOCKOCTSIMU
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YACOB 110 ITPOTPAMME
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11 KIIACC

Ne KoanuecTBo yacos DJIeKTPOHHbBIE
Hara uudgposbie
Tema ypoka KonTposibHbIe IIpakTuyeckue
n/ Bcero H3yYeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
n pecypchl
Cdepa n map: niesrp,
dep P ) P bu6mmoreka [IOK
paaunyc, TuameTp;
1 1 https://m.edso0.ru/0341bc2
IO/l IOBEPXHOCTH b
cdepbl B
BzaumHuoe
pacrosioxxenue chepsl 1
5 TJTIOCKOCTH; 1 bubnuorexa [JOK
KacaTeJbHasl TI0CKOCTh https://m.edsoo.ru/bed12a43
K chepe; miomaas
chepsl
H3o0paxkenue chepsl,
3 ma apHa nnocxoqc)TfI 1 bubmorexa HOK
P ’ https://m.edso0.ru/bc15f7f2
Ceuenus mapa
Hunuaapudeckas
MTOBEPXHOCTb,
oOpasyromue bubnmnoreka [JOK
4 LAJIMHIPUYECKOU 1 https://m.eds00.ru/6054b8c
MTOBEPXHOCTH, OCh 1
LWIAHAPAYECKON
MOBEPXHOCTHU
5 HumuHap: OCHOBaHUS U 1 bubnuotexa [JOK
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OOKOBast MIOBEPXHOCTb,
o0pa3yrolas 1 och;
II0Iaab OOKOBOM U
HOJIHOM MTOBEPXHOCTH

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

N3o0pakenue
WIMHAPA HA
iockocTu. Pa3BépTka
uminaapa. Ceuenus
HWIMH]IpA
(TUTOCKOCTHIO,
MapayieIbHON UIn
MEPIEHIUKYISIPHONU OCH
HUATTUHIPA)

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

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

bu6nuoreka [IOK
https://m.edsoo.ru/c94ba09b

Konyc: ocHoBanue u
BEpIINHA, 00pa3yronas
1 OCb; MJIOIIAb
OOKOBOI1 U MOJHOM
MMOBEPXHOCTHU

bu6nuoreka [IOK
https://m.edsoo.ru/897dd3b
2

VY ceu€HHBIN KOHYC:
o0pa3yrolne 1 BbICOTa;

but6mmoreka [IOK
https://m.edsoo.ru/1468bab
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OCHOBaHMA U OOKOBast 3
IIOBEPXHOCTH
N300paxeHune koHyca
Ha IJIOCKOCTH.
Pa3Béprka konyca.
CeueHus KoHyca
10 (TUTOCKOCTHIO, Bbu6nuoreka [IOK
napasiebHON https://m.edsoo.ru/Obdelbe8
OCHOBaHMIO, U
IIJIOCKOCTBIO,
MPOXOIAILIEH uepe3
BEPILUHY)
1 ﬁ;ﬁiiiii?iﬂTen bubmuoreka [OK
https://m.edsoo.ru/3cef10e5
MHOT'OIrpaHHUKOB
MHororpasHuk,
OTIMCaHHBIN OKOJIO
bubmmoteka IIOK
12 Cepst; chepa, https://m.eds00.ru/0b13615
BIIMCAaHHAas B 8
MHOTI'OIrpaHHUK UJIK B
TEJIO BpalleHUs
[TonsTre 06 00BEME.
13 OCHOBHEBIC CBOMCTBA bubmmorera LOK
- https://m.edsoo.ru/26a03fb7
00BEMOB TeN
O6BEM mHHApA, bubmmorexa [JOK
14 https://m.eds00.ru/5513d87

KOHyca

b
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O06bEM mapa u

bu6nuoreka [IOK

15 https://m.edso0o.ru/d189bde
IJI01a b Chephl )
[Tomo6HBIC TENa B
MIPOCTPAHCTBE.
CooTHoIIEHUS MEXKTY
16 N —— Bbu6nuoreka [IOK
tan . https://m.edsoo.ru/810cfleb
MTOBEPXHOCTEH,
00bEMaMU ITOT00HBIX
Tell
KontposnbHas pabora mo
17 teMam "Tena bubnnoreka IIOK
BpamieHus" u "O0beMbI https://m.edsoo.ru/4a33a8ab
Ten"
18 Bekrop Ha MII0CKOCTH U bubnmnorexka HOK
B IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Croxenne u bubmmoteka [IOK
BBIYUTAHUE BEKTOPOB https://m.edso0.ru/23f4f089
20 YMHOXEHHE BEeKTopa Ha bubnmnoreka [JOK
YHUCIIO https://m.edsoo.ru/dee379eb
Pasznosxxenune BekTopa 1o
21 TPEM HEKOMILJIAHAPHBIM bubmuoreka [JOK
BekTopaM. [IpaBuiio https://m.edsoo.ru/a28fd74e
napajuiesienumnesa
bu6nuoreka [IOK
Pemenne 3amauq,
22 https://m.eds00.ru/5a82790

CBA3aHHBIX C

0
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IIPUMEHEHUEM IIPABUII
JEHCTBUN C BEKTOPAMHU

Koopaunarno-
BEKTOPHBIN METOJI IIPU

bu6nmmoreka [IOK

23
peLieHun https://m.edsoo.ru/d3alfe30
F€OMETPUUYECKUX 3a/1a4
[IpssMmoyronbHas
cucTeMa KOOpJIUHAT B
bubmuorexa [JOK
MIPOCTPAHCTBE.
24 https://m.edsoo.ru/48db705
Koopaunats! BekTopa. 8
IIpocrenmme 3agaum B -
KOOpJHMHATAX
Yron mexny
25 BekTopamu. CkansipHoe bubmmorexa [IOK
PaMH. p https://m.edsoo.ru/725effc4
MIPOU3BE/IEHNE BEKTOPOB
Brruncnenue yrios
26 MEXIY MPSAMBIMA 1 bubmiorexa LIOK
y1p https://m.edsoo.ru/8efbe78e
IUIOCKOCTSIMH
KonTponbHas padota no
97 teMe "BekTopsl bubnmnorexka HOK
KOOPJWHATHI B https://m.edsoo.ru/77c22fc5
npocTpaHcTae”
[ToBTOpEHME,
bu6nuoreka [IOK
00001IeHNE U
28 https://m.edso0.ru/1780ba5

cUCTEMAaTH3aIHsA
3HaHui. OCHOBHBIE

d
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¢burypsl, GpaxThl,
TEOpeMBI Kypca

TUTAHUMETPUH

29

[ToBTOpEHME,
00001IeHNE 1
cucTeMaTu3aIus
3HaHu. OCHOBHBIE
burypsl, GaxThl,
TEOpeMBI Kypca
TUTAHUMETPUH

bu6nmoreka [IOK
https://m.edso0.ru/078cd18
4

30

IToBTOpEHME,
0000111eHHE U
CHCTeMaTH3amus
3HaHUH. 3agaun
TJITAHUMETPUHU U METO]IbI
WX PEIICHUs

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

31

[ToBTOpEHME,
00001IeHHE U
cucreMarni3anuia
3HaHu#. 3ama4un
HJ'IaHI/IMeTpl/II/I U MECTObI
HUX peLIeHUs

bu6nuoreka [IOK
https://m.edsoo.ru/4dffda97
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[ToBTOpEHME,
000011IeHHE U
CHCTEMAaTH3alHs
3HaHui. OCHOBHEIE

burypsl, GaxTsl,

bu6nuoreka [IOK
https://m.edsoo.ru/74b2ad9
1
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TEOpEeMbI Kypca
CTEpEOMETPUH

33

Hrtoroas KOHTpoOJIbHAS
pabora

bu6nmoreka [IOK
https://m.edsoo.ru/ec24dfc2
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[ToBTOpEHME,
0000111eHNE U
CHCTEMAaTHU3alHs
3HAHHUH

bu6nmoreka [IOK
https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO
YACOB I10 ITPOIT'PAMME

34
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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