MoanucaHo uMdpoBol NoANMCLI0: HapyTanHoBa
EneHa BnagnmupoBHa

DN: E=uc_fk@roskazna.ru, S=77 Mocksa, NHH
10N1=7710568760, OrPH=1047797019830, STREET="b0nbLL0I
3NaTOYCTUHCKWIA NepeynioK, 4. 6, cTpoexue 1", L=r. Mocksa,
C=RU, O=Ka: TBO Poccum, Ci Aep: oe
Ka3Ha4yencTso

TMpuumnHa: S yTBepanna aToT JOKYMEHT

JMara: 1 OkTa6pb 2025 r. 12:11:38




HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma yudeGHOro kypca «l'eomerpusi» 6a30BOro ypoBHS IJis
obyuarommxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DemepaibHOTO
rOCy/IapCTBEHHOT'0 00pa30BaTEIbHOTO CTaHAapTa CPEIHEro OOIIEro 00pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHWH, TPEIBABIIEMBIX K
MaTeMaTH4eCKOMy OOpa3oBaHUI0, W TPaAUIMHA POCCHMCKOr0 0Opa3oBaHUS.
Peanuzanust mporpaMMbl 00eCIi€YUBAET OBJIAICHUE KIIFOUEBBIMH KOMIIETEHIUSIMU,
COCTaBJISIIOIIIMMH OCHOBY JIJIi CaMOpPa3BUTHUS M HEMPEPHIBHOIO 0Opa30BaHMS,
IIEJIOCTHOCTh OOMIEKYIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHLHOT'O Pa3BUTHS
JUYHOCTH 00YYaIOIIUXCA.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Baxxnocte ydeOHOro Kypca TE€OMETPHH Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHus OOYCIIOBJIE€HA MPAKTUYECKOH 3HAUYMMOCTBIO METANpeIMETHBIX WU
NPEIMETHBIX PE3yJbTaTOB OOyYEeHHS T€OMETPUU B HANPABJICHHH JIMYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (opMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYeCKOU
I'PaMOTHOCTH, U3YYCHHS JIPYrUX y4eOHBIX JUCIMIUIMH. Pa3BUTHE y 00yUaromuxcs
NPABWIbHBIX TPEICTABICHUNA O CYIIHOCTH M TPOUCXOKIEHUU T€OMETPUUYECKUX
aOCTpaKIii, COOTHONICHUH PEATBHOTO0 W HWIACATHHOTO, XapakTepe OTPaAKEHUS
MaTeMaTHU4YECKOW HAyKOW SBICHUW M TNPOLECCOB PEATBHOIO MHPA, MECTE
TCOMETPUHU B CUCTEME HayK M POJIM MaTEMaTHUECKOI0 MOJICTUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yYanuxcs, a TakKKe KadeCTB MBIIUICHHS, HEOOXOMWMBIX IS aJanTaiud B
COBPEMEHHOM OOIIIECTBE.

['eoMeTpust SBISICTCS OMHMM W3 0a30BBIX NMPEAMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHusA, TaK Kak OO0ECHeYrMBaeT BO3MOKHOCTb HW3YYEHHUS Kak
JTUCITUTUIMH €CTECTBEHHO-HAYYHOW HAINPaBICHHOCTH, TaK M TYMAaHUTAPHOM.

Jlorndyeckoe MbIIuieHUEe, (GOPMHUPYEMOE TPH HM3YYCHHH OO0YYarOIIMMHUCS
HOHSITUIHBIX OCHOB T€OMETPHUU U MOCTPOCHUU LIETIOUYKHU JTOTHYECKUX YTBEPHKACHUN
B XOJE pEHICHUS TeOMETPUYECKUX 3a/ad, YMEHUE BBIIBUTATh U OMPOBEPTaTh
TUTOTE3bl HETOCPEACTBEHHO HCIIOIB3YIOTCS MPU PEIICHUH 337a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHre OpUEeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIACTSX JACSATENbHOCTH 4YenmoBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU H
OPOCTPAHCTBE — HEOOXOIMMOE YCIOBHE €ro COLMaJbHOro ObITHSA, (opma
OTpaXEHUSI OKPYKAIOIIET0 MHPA, YCJIOBHE YCIICITHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHusi  ACHUCTBUTENbHOCTH. OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIWHSAET pa3Hble BUABI yU4EOHOM U TPYIOBOM NESITETBLHOCTH,



SBIIICTCS OJHMM W3 MPO(PECCHOHATBHO BaXKHBIX KAdeCTB, MOITOMY aKTyaJbHa
3amada (opmupoBaHus y 00yYaroUuXcsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUJHOCTH OOpA3HOrO MBILIUIEHUS — CYIIECTBEHHONO KOMIIOHEHTa B
MOJrOTOBKE K MPAKTHYECKOH AEATEIbHOCTH IO MHOTUM HampaBICHUSIM.

Lens ocBoeHusi mporpammbl yueOHoOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yueHuss — o00meoOpa3oBareTbHOE W OOILIEKYJIBTYPHOE pPAa3BUTHE
oOyJarommxcst  4epe3  oOecredeHWe  BO3MOXKHOCTH  NMPUOOpETeHus |
UCTIOJIb30BAaHUSl  CUCTEMAaTHYECKHX T'E€OMETPUYSCKUX 3HAHWUM W JCHCTBUH,
CHenU(PUIHBIX T€OMETPUH, BOZMOKHOCTH YCTICITHOTO MPOAODKEHNs 00pa30oBaHMsI
0 CIIEIUATILHOCTSIM, HE CBS3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM YpOBHE TMIpEIHA3HAYECHA IS
O0YYarOIIMXCS CPETHEH IIKOJIBI, HE UCTBITHIBABIINX 3HAYNTEIBHBIX 3aTPYTHCHUH
Ha YpOBHE OCHOBHOro o0I1ero odpaszoBanusa. Takum oOpa3om, oOyuaromuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIIME MATEeMaTHUYECKUE YMEHHS, CBSI3aHHBIE
CO CcHenu(pUKOl TeoOMETpUH U HEOOXOAUMBbIE M KU3HH B COBPEMEHHOM
oburectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HU3YyYUTh T'€OMETpHUIO Ooiee
rIyOOKO, €Clid B JajJbHEHIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPHUYECKHX
3HAHUSIX B MPOPECCUOHATIBHON JESTEIBHOCTH.

JlocTrkeHrne 1en OCBOEHHS MPOrpaMMbl OOECIIEYMBAETCA PELICHUEM
COOTBETCTBYIOIIMX  3amad. [IpuopuTeTHBRIMH 3aJadyaMH  OCBOCHHUS  Kypca
«["'eomerpuny» Ha 6a30BOoM ypoBHE B 10—11 kiaccax sBIISIIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KAaK YacTH MHPOBOUH

KYJIBTYpPbI H OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIINM MUPOM;

e (opMupOBaHHME TPEICTABICHUS O MHOTOTPAaHHUKAX M TElNax BpalleHUs
KaK O BaXXHEHIIMX MaTeMaTUYECKUX MOJEISX, MO3BOJSIONUX OMHUCHIBATH
Y U3y4aTh pa3HbIC SIBICHUS OKPYKAIOIIETO MUPA;

o (opMUpOBaHME YMEHHS pACIO3HABATh Ha 4YepTexkax, MOAEIAX U B
pearbHOM MHPE MHOTOTPAHHUKH U TEJIa BPAIICHNUS;

e OBJAJCHUE METOJAMH DEIICHUS 3a/lady Ha MOCTPOCHHS Ha M300paKEHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHHE yMEHHUS ONEPUPOBATh OCHOBHBIMH TIOHSTHSIMH O
MHOTOI'paHHHMKaX U TeJlaxX BPAaIlEHUsI U UX OCHOBHBIMH CBOICTBaMU;

e OBJQJCHHE  QITOPUTMAMH  pEIICHUS  OCHOBHBIX  THIIOB  3aJlay;
dbopMupoBaHne yMEHHUS TPOBOAUTH  HECIOXKHBIE  JIOKa3aTelIbHbIC
paccyXKJIeHusi B XOJAE pELICHUS CTEPEOMETPHUYECKMX 3aJad M 3aJad C
MIPAKTUYECKUM CO/ICPKAHUEM;

e pa3BUTHE  UWHTEUIEKTYallbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OOydJarmuXxcs, IMO3HABATEIbHOM  aKTUBHOCTH, HCCIENOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS;



e (opmupoBanue (GyHKIMOHATBHON I'PaMOTHOCTH, pelieBaHTHOM
reOMETPUU: YMEHHE paclo3HaBaTh MPOSBICHUS TIE€OMETPHUUYECKHUX
NOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallsIX M TPH H3YyYEHUU IPYTHX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpPHOCTEH, (OpMYIMpOBaTh HUX Ha S3bIKE
reOMETPUHU U CO3[1aBaTh FEOMETPUUECKHE MOAEIU, IPUMEHSITh OCBOSHHBIN
reOMETPUYECKUI anmapar g pElIeHUs MPaKTUKO-OPHUEHTUPOBAHHBIX
3a/1a4y, UHTEPIIPETUPOBATH U OLIEHUBATH MOIYYEHHBIE PE3YIbTATHI.

OTAnuuTenbHON OCOOCHHOCTBIO MPOTrpaMMBbl SIBIISIETCSl BKJIIOYEHUE B KypC
CTEpEOMETPUU B HayaJe €ro M3yuyeHus 3ajJay, pelaeMblX Ha YpOBHE
MHTYUTUBHOTO TIO3HAHMSI, U OIpeleIEHHBIM 00pa3oM OopraHH30BaHHAasi paboTa HaJ
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTHUECKOTO U MPOCTPAHCTBEHHOIO
MBILLUIEHUS, CTUMYJIMPYET NPOTEKaHWE MHTYUTHBHBIX MPOLIECCOB, MOTUBUPYET K
JaJIbHEHIIEMY U3YUEHUIO MIpeIMeETa.

[Ipenmourenue oTAAETCSA HATISIAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-
INPAaKTUYECKON JeATeNbHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX IPENCTABICHUN Y
yyaluxcss B Kypce CTEpEOMETpUU MPOBOJUTCS 3a CUET pelleHHs] 3ajad Ha
CO3JaHM€  NPOCTPAHCTBEHHBIX  O0pa3oB W  3aJa4y Ha  ONEpPHPOBAHUE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Co3naHue oOpaza HPOBOAUTCS C OMOPOMl Ha
HarjasiAHOCTh, @ OIEpUpPOBaHHME O0pa3oM — B YCIOBUSX OTBJEYEHUS OT
HarJIJTHOCTH, MBICJIEHHOIO U3MEHEHHUS €r0 HCXOIHOIO COACPKAHUS.

OcHoBHBIE copepskarenbHble TUHUKA Kypca «l'eomerpun» B 10-11 kimaccax:
«MHororpaHHukun», «IIpsiMmble U MIIOCKOCTH B MPOCTPAaHCTBE», «Tena BpaleHus»,
«BekTopsl 1 KOOpAMHATHI B IPOCTpaHCTBEY. DOPMUPOBAHHE JIOTHUECKUX YMEHUI
pacrpezenseTrcss He TOJbKO IO COJEp)KaTelIbHBbIM JIMHUSAM, HO M 1O TrojaaM
OoOy4YeHHsI Ha YPOBHE CPEHEro 001Iero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pe3yJbTaTam
OCBOEHHUSI paboueil mporpamMmbl, pacHpeleNéHHbBIM @O0 ToAaM O0y4yeHus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4UTOOBI OBJIAJICHHE TIE€OMETPUUYECKUMHU
HNOHATUSIMU Y HAaBBIKAMH OCYILECTBIISUIOCH MOCIIEA0BATENBHO U MOCTYNATENbHO, C
COOJIIOICHUEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBBbIE 3HAHUS BKJIIOYAJINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTABICHUN O0YyYaroIuXcs, paclupss M
yrayouiss e€, o0pa3ys MpoyHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reomerpun orBoauTcs 2 yaca B Hexemo B 10 knacce u 1 yac B
Hezento B 11 kacce, Bcero 3a aBa roja o0yuenus - 102 yueOHbIX yaca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KIIACC

I[IpssMbIe ¥ IIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIC  TIOHATHS  CTEpEOMETpUU. Touka, TmpsiMas, IUIOCKOCTb,
npocTpaHcTBO. [loHsITHE 00 aKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anmHoe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pECEKarolInuecs,
napajulejbHble W CKpeluBaromuecs npsMele. [lapamienbHOCTh OPSAMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  MPOCTPAHCTBE;
NapaJUIENIbHOCTh TPEX MPSAMBIX; MAPAIIIENBHOCTh MPSAMOW M IUIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMM CTOPOHAMH; YroJd MEXAY NpsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEN napajuleiabHble  IUIOCKOCTH; CBOWCTBA
napajyieNnbHbIX  TuiockocTel. [Ipocreifmne mnpocTpaHcTBeHHBbIE (HUTYyphl Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, napaiesenunen; NIoCTPOCHUE CEYEHUH.

[TepneHAUKYISAPHOCTH MPSIMOM U TUIOCKOCTU: MEPICHANKYJISIPHBIE MPSIMBIC B
IIPOCTPAHCTBE, IIPSMbBIE MAPAUICIIBHBIE W NEPIECHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK TMEPHEHAUKYISIPHOCTA TPSAMOM M IUIOCKOCTH, TEOpeMa O NpsiMOU
NEPIEHANKYIAPHON TIOCKOCTH. YTJIBI B MPOCTPAHCTBE: Yrojd MEXAY MPSIMON U
IUIOCKOCTBIO;  JIBYTPAHHBIA  yroj, JIMHEWHBIM yrojl JBYIPAHHOIO  yrija.
[lepnieHAUKYIJISP U HAKJIOHHBIE: PACCTOSHUE OT TOYKHU JI0 IUIOCKOCTHU, PACCTOSHUE
OT  TpsIMOM 7O  IUIOCKOCTH,  TPOEKIHs  (GUrypsl Ha  IUIOCKOCTb.
[lepneHAUKYISPHOCTh  IUIOCKOCTEM: NPU3HAK  MEPIEHAUKYISIPHOCTA  JABYX
IJI0CKOCTEN. Teopema 0 TpEX MEPIEHAUKYIAPAX.

MHororpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHUKA, BBIITYKJIBIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrOrpaHHukKa. [Ilprusma: nN-yroyibHas
npu3Ma; TpaHd U OCHOBAHUS MPHU3MBIL; MPsSMasi U HAKJIOHHAs MPU3MBI; OOKOBas U
IIOJTHAs ITIOBEPXHOCTh IIPU3MBL. [Tapaiutenenunen, IIPSIMOYT OJIbHBIN
napajuleJIenine] U ero cpoucrsa. llupammpa: n-yronpHas nupamuna, TPaHH U
OCHOBaHUE MUPAMUbl, OOKOBAsl U MOJHAS TOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yceu€éHHasg MNHpaMHAa. OJIEMEHTbl Npu3Mbl W nupaMuabl. [IpaBHiibHBIE
MHOTOTPAHHUKHU: MOHATHE MPAaBWIBHOIO MHOTOTPAHHUKA; ITPABUJIbHAS IIPU3Ma U
MpaBWIbHAs THPAMUIA; NpPABWIbHASA TPEYrOjdbHAS MNHUPAMUJA W MPABUIbHBIN
TeTpadp; kyo0. IlpencraBieHne o TpaBWIBHBIX MHOTOIPAHHHMKAX: OKTadp,
nonexasap v ukocasap. CeyeHus Npu3Mbl U TUPaMU/IbI.

CummMmerpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSAMOM,
IUVIOCKOCTH.  OJJEMEHTBl CUMMETPHUM B  IIHPAMHJAX, NapaJUIeICIuIenax,
MPaBWIbHBIX MHOTOTPAHHUKAX.



Boblunciienne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaiu, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH W TOJHOW TMOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIAIb OCHOBaHW, TeopeMa O OOKOBOW TOBEPXHOCTH TIPSIMOM MPU3MBI.
[Inomanes OOKOBOM MMOBEPXHOCTH U IOBEPXHOCTU NPABWIBHOW NUPAMUIBI,
TeopemMa O Iulomaau yceuéHHou mnupamuibl. [lonstue o0 o0béMe. OO0BEM
NUPaMU/JIbl, TPU3MBL.

[TonoOubie Tema B mnpocTtpaHcTBE. COOTHOIIEHHS MEXIY IUIOMIAASIMU
NOBEPXHOCTEHN, 00bEMaMu OJIOOHBIX TEIL.

11 KIIACC

TeJsia BpameHus

Hununapuyeckas MOBEPXHOCTh, oOpa3ytrouiue HUJIMHAPUYECKON
MOBEPXHOCTH, OCh UWJIWHIPUYECKOW MOBEPXHOCTU. LlunmHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3ymolas MW OCh;, IUIOMAJb OOKOBOM W TOJHOMN
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroline KOHMYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepXHOCTU. KoHyC: ocHOBaHUE U BepIillMHA, 00pa3yroIast
U OCh, IUIONAJAh OOKOBOW W TIOJTHOW TOBEPXHOCTH. Y CEUEHHBIH KOHYC:
oOpa3yrolue u BbICOTa; OCHOBaHUS U OOKOBAsi MIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IAUAMETpP; IUIOLIAJb MOBEPXHOCTH C(ephl.
B3aumHoe pacrnionoxenue cdepbl U INIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
II0MAb CepHl.

N3o0pakeHue Ten BpallleHus Ha TUIOCKOCTH. Pa3BEépTka MWIMHAPA U KOHYCA.

KoMOuHanuu Tenm BpallleHMss UM MHOTOTPAHHUKOB. MHOTOrpaHHUK,
ONMHCAaHHBIA OKOJO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WIH TeEIO
BpallCHUS.

[Tonsatue 06 06bEéMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEMe
NpsIMOYTOJILHOTO TMapajuieNienumena u ciuenctsus u3 He€. OObEM IMWIMHIpA,
koHyca. O0BEM 1mapa u miomaasb chepsl.

[TonoOHble Tena B mpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOLIAISIMU
MOBEPXHOCTEHN, 00bEMaMu TOJIOOHBIX TEJL.

Ceuenuss mwinHIapa (mapayjiebHO W TEPHEHAMKYISIPHO OCH), CEUYCHHUS
KOHyCa (MapajijieIbHOE OCHOBAHUIO W TPOXOASIIEE Yepe3 BEPIIMHY), CEUCHUS
napa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrop Ha miockocty U B mpocTpaHcTBe. CII0KEHNE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. Pa3noxkeHne BeKTopa o TpéM HEKOMILIAHAPHBIM
BekTopaM. lIpaBuno mnapamnenenunena. Pemenune 3agay, CBS3aHHBIX €
IIPUMEHEHUEM IIpaBWI JEUCTBUM C BeKTopamu. lIpsmoyronsHas cucrema



KoopauHat B mnpoctpaHcTBe. KoopaunHatel Bektopa. I[lpocreiiiine 3amaun B
KOOpAMHAaTaxX. YTojl MeXIy BekTopamu. CKalIpHOE MPOU3BEIAECHUE BEKTOPOB.
Brruncnenre yriioB Mexay NpsIMBIMU U IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METO/I MPU PEUICHUU FTEOMETPUUECKHUX 3a]1a4.



IIVTIAHUPYEMBIE PE3YJIBTATbDI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE peE3yJbTAaThl OCBOEHUS MPOrpaMMbl y4EOHOro MpeaMeTra
«MaremaTuka XapakTepU3yIOTCS:

I'pa:xknanckoe BocIMTAHUE:

c(hOpMHUPOBAHHOCTBIO TPAKTAHCKOM MO3UIIMN 00YUAIOMIErocs] Kak aKTHBHOTO
U OTBETCTBEHHOI'0 WIECHA POCCHICKOro 0OIecTBa, MPEJACTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD, SIBJICHUH,
poLeyp TpakIaHCKOro oOIecTBa (BBIOOPBHI, OMNPOCHl U TMp.), YMEHHUEM
B3aHMOJICICTBOBAaTh C COLMAIBHBIMU HWHCTUTYTaMHU B COOTBETCTBUU C HX
GYHKIUSMUA U HA3HAYCHUEM.

IlaTpuoTHyeckoe BOCIUTAHME:

c(hOopMHUPOBAHHOCTHIO POCCUNCKON IpaKAaHCKOW MJICHTUYHOCTH, YBOKCHHS K
MPOIIUIOMY Y HACTOSILIEMY POCCUUCKOM MAaT€MAaTUKH, [IEHHOCTHBIM OTHOLIEHUEM K
JOCTUKECHUSIM POCCUMCKUX MATEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU IIKOJIbI,
K HCTOJB30BAaHUIO ITUX JIOCTIDKCHHM B JPYrUX HayKax, TEXHOJOTHAX, cpepax
SKOHOMMKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHHEM JTyXOBHBIX LIEHHOCTEHN POCCHIICKOTO Hapoma;
c(hOpMUPOBAHHOCTbIO  HPABCTBEHHOI'0  CO3HAHUS, OTHUYECKOTO  IIOBEICHMUS,
CBSI3aHHOI'O C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKECHUN HAYKU U JEATEIBHOCTHIO
y4€HOr0; OCO3HAHHMEM JIMYHOTO BKJIa/Ia B IOCTPOEHUE YCTONYMBOIO OyAYIIETo.

JcTeTHYEeCKOEe BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKIIOYAsl 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajad4, pEeUICHN, pacCyKJIeHUN;
BOCIIPUMMYHMBOCTBIO K MATEMaTUYECKAM aCIIEeKTaM Pa3JWYHbIX BUJI0B UCKYCCTBA.

du3nyecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTBIO YMEHHUS TIPUMEHATh MaTeMaTHYeCKUE 3HaHHS B
MHTEpecax 370pOBOro U 0e30macHoro o0pasa KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHME, COATTAHCUPOBAHHBIM PEXKUM 3aHSATUN U

OTJIbIXA, peryisipHasi busnueckas aKTUBHOCTB); (bu3nYecKoro
COBEPIIECHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTENBHOMN
NESATENbHOCTHIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM LIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznuuHbiM  chepam  MpoecCHOHANBHON  JEATENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW WU €€ TMPWIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIE >KM3HEHHBIE IUIAHBI;



TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTE€MaTHYECKOMY OOpa3oBaHUIO U
caM0OOpa30BaHUI0 Ha TPOTSIKEHUU BCEU >KU3HHU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PELICHUH MMPAKTUYECKHUX 3a]1a4 MAaTEMATUYECKOU HAIIPABJIECHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTBIO DKOJIOTUYECKON KYJIbTYpbl, MOHUMAHHUEM BIIUSHUS
COLMAIIBHO-D)KOHOMHUYECKUX IPOLECCOB HA COCTOSIHUE NMPUPOAHOM U COLIMATIBHOU
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpolJieM;
OpHMEHTAIIME HA MPUMEHEHHWE MAaTEMATUYECKUX 3HAHUW A pELICHUs 3a]ad B
00JJaCTU  OKpYXaloIllel Ccpelbl, IUIAaHUPOBAHUS TIOCTYNIKOB U OICHKH HX
BO3MOXHBIX ITOCIEACTBUM JJIs1 OKPYIKAIOLIEN CPEBI.

IleHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTHI0 MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHs HAayKM W  OOIIECTBEHHOM MPAKTUKH, MOHUMaHUEM
MaTEMaTUYECKOM HayKd Kak cdepbl 4YeIOBEUECKOW NesITeIbHOCTH, JITAaroB €&
pa3BUTUS W 3HAYUMOCTH JUISI PA3BUTUS LMBWIW3ALMUHU; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKA M MaTEMAaTUYECKOM KyJIbTYpOM KaK CPEIACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBJIATHh IMPOEKTHYID M HMCCIEAOBATEIbCKYIO AEATEIbHOCTh
VHJUBUYaJbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3ysbTaThl OCBOCHUS MPOrpaMMbl Y4eOHOTO IMpeaMeTa
«Marematuka» XapaKTePU3yIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHBIMU  OCLICMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OeticmeusMuU, YHUBEPCATbHbIMU Pe2yISIMUBHBIMU OCtCBUAMU.

1)  Vuusepcarvnvlie  noznasamenvHvle  Oeticmeus, — 00ecnedusarom
Gopmuposanue 0a308bIX KOSHUMUBHBIX NpoYeccos obyuarowuxcs (oceoeHue
Memo008  NO3HAHUA ~ OKpYJCarowe20  Mupa;  npumeHeHue  J102U4ecKux,
ucciedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3zoBble j1ornyeckue AefcTBus:

e BBIABIIATh U XaPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKHA MAaTEMATHICCKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXTYy MOHATUAMH, (OPMYIHPOBATH
ONpenesicHsl TOHATHUW; YCTaHABJIMBATH CYIIECTBCHHBIH  TpHU3HAK
KJaccu(uKauy, OCHOBAaHUA sl OOOOIICHWS W CpaBHEHHUS, KPUTEPUU
MIPOBOJIMUMOTO aHAJTH3A;

e BOCIPUHUMATh, (HOPMYyJIHUpPOBaTH U  MPEOOPa3OBBIBATh  CYXKICHHS:
YTBEpIUTENbHBIE U OTPHUIIATENbHBIE, €IMHUYHBIC, YaCTHBIE W OOIIHE;
YCIIOBHEIE;

e BBIABIATH  MAaTEeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npoTuBopeunss B (aKTaxX, MaHHBIX, HAONIOJCHHUSIX W YTBEPXKICHHSIX,



npenjaraTb ~ KpUTEpUM  JIJI  BBIABICHHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

e JI€NIaTh BBIBOJbLI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
MHAYKTUBHBIX YMO3aK/IFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKAEHUN (MPSAMBbIE U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIIUIO,
MPUBOIUTH TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJICHHS Y BBIBOJIbI;

e BbIOMpaTh cHOCOO pernieHus ydyeOHOM 3amauu (CpaBHHUBATH HECKOIBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh HauOoJNee MOAXOASIIMUA C YIETOM
CaMOCTOSITEIIbHO BBIJEIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBareabckme 1eiicTBUA:

e HCIOJIb30BaTh BOMNPOCHI KaK MCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynrpoBaTh BOMPOCH], (UKCHUPYIOUIME MPOTUBOpEUUE, MpodIieMy,
yCTaHABJIMBaTh HCKOMOE MW  JaHHOE, (OpMHUpPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3HIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITEILHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIEJIOBAHUE TII0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
O0BbEKTa, SBJIECHHS, MPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00BbEKTaMH, SBJIICHUSMH, MTPOLIECCAMU;

e CaMOCTOSITENIBHO ()OPMYITUPOBATH OOOOIIEHUS U BBIBOBI IO pe3yibTaTaM
NPOBEAEHHOIO HAOJIIO/IEHUS, UCCIIEIOBAHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000OIIEHUIA;

e TMPOTHO3UPOBATH BO3MOKHOE PA3BUTHUE MPOLECCA, A TAKKE BbIIBUTATH
MPEATNOIO0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmei:

e BBIABIATH JACPUITUTH MHPOPMAIIUH, TAHHBIX, HEOOXOAMUMBIX IS OTBETA
Ha BONPOC U JJIs PEIICHUS 3aa4H;

e BbIOMpaTh HH(OpPMALMIO U3  UCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIUIO
pa3IUYHbIX BUAOB U (POPM IPEICTABIICHNUS,

e CTPYKTYpUpOBaTh MHPOPMALIHIO, IPEICTABIATh €€ B Pa3Iu4HbIX (HOpMax,
WUTIOCTPUPOBATh Tpaduyuecky;

e OIICHUBATH HaJAEKHOCTh uH(bOopMaIuu o CaMOCTOATENIbHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvuvie KOMMYHUKAmMUGHble  Oclcmeus, 0becnedusarom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOE 00OYUAOUJUXCAL.

OO0menune:



BOCHIPUHUMATh UM  (QOPMYJIHPOBATH CYXKJIEHUS B COOTBETCTBUHU C
YCIOBUSIMU M LIETSIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BbIpa)XKaTh CBOIO
TOYKY 3PEHHS B YCTHBIX M NHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS I10
XOJly peuIeHus 3a/1a4yi, KOMMEHTUPOBATH MOJTYYEHHBIN pe3ysbTaT;

B X0J1e 00CYXKIeHUS 3a/1aBaTh BONPOCHI MO CYIIECTBY O0CYK/1a€MOM TEMBI,
npoOJIeMBbl, pelIaeMon 3aJ1aul, BbICKa3bIBATh UJIEU, HAalleJIEHHbIE HA TTOUCK
pELICHMSI; COIOCTAaBIATh CBOM CYXKIEHHS C CYXICHHSIMH JPYTHX
YYaCTHHKOB JMAJIOra, OOHapy»XUBaTh pa3IMyUe€ U CXOJCTBO MO3ULMUMI; B
KOPPEKTHOU popme hopMyIHpOBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;
NPEACTABIATh  pPE3yJabTaTbl  pEIIEHHs  3a7a4d,  SKCIEPUMEHTAa,
UCCIIEJIOBAHMSA,  IPOEKTa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYILJICHUS C YUETOM 3aJ1ay MPE3eHTALMU U OCOOCHHOCTEN ayIuTOPHH.

CorpyaHuyecTBo:

3)

NOHMMaTh W HUCIOJBb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
WHANBUYyaTHON paOOThI MPY PEIICHUH YIEOHBIX 3a1a4; MPUHUMATH I1eJTh
COBMECTHOU JESTEIbHOCTH, IUIAHUPOBATh OPraHU3aIdi0 COBMECTHOMN
paboThl, pacrpenensaTh BUAbl paboT, J0roBapuBaThCs, 00CYXKIaTh MPOIIECC
U pe3yJsbTat paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHX JIFOJICH;
y4acTBOBATh B IPYIIOBBIX (hopMax padboThl (00CYyKIeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIE); BBINOIHATH CBOK YacTh pabOThl U
KOOpJMHUPOBATh CBOM JEUCTBHUS C JAPYTMMH YJ€HAMU KOMAaHJIbI,
OLICHUBATh KA4e€CTBO CBOET0 BKJIaJia B OOIMIMN MPOAYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHUCTBUS.

Vuueepcanonvie  pezynamuenvie Oeticmeus, obecneuugarom

Gdopmuposarue cMbICI08bIX YCIMAHOBOK U HCUSHEHHBIX HABbIKOG JIUYHOCHIU.
Camoopranusanus:

COCTaBIIATH IUIAH, AITOPUTM PEIICHUS 3a7a49H, BRIOUPATh CTIOCO0 perieHus
C Y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YIETOM HOBOU
uH(pOpMaITIH.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TIO3HABATEIbHOM pediaekcur KaKk OCO3HAHMS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCO0AMHM  CaMOINPOBEPKH, CAMOKOHTPOJISI Ipoiiecca U
pe3yJyibTara pelueH!ss MaTeMaTUYeCKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTHb IIpU PELICHUU
3a7a4M, BHOCHUTb KOPPEKTHBBI B [ICATEIBHOCTH HA OCHOBE HOBBIX
O00CTOSITENLCTB, JaHHBIX, HAMJIEHHBIX OIMMOOK, BHISIBICHHBIX TPYAHOCTEH;



e OIICHMBAaTh COOTBETCTBHE pe3yJbTaTa LEIW M YCIOBUAM, OOBICHATH
IIPUYUHBI JOCTUXKEHUSI WIM HEAOCTHKEHUS PEe3yJIbTATOB JIESITEIbHOCTH,
HAXOJUTh OMIUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEJMETHBIE PE3YJIBTATBI

10 KJIACC

OnepupoBaTh MOHATUSIMHU: TOUKA, PsIMas, IIIOCKOCTb.

[IpMeHATh aKCHOMBI CTEPEOMETPUU U CIEIACTBUS M3 HUX NPU PEHICHUU
TreOMETPUYECKUX 3aa4.

OmnepupoBaTh MOHATUAMU: MAPATUIETBHOCTD U MEPIEHIUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEMN.

KnaccuduimpoBaTs B3auUMHOE paCIONIOKEHHUE TMPSMBIX M IUIOCKOCTEH B
POCTPAHCTRBE.

OmnepupoBaTh MOHATUSAMH: JBYTPAHHBIM yroj, TpaHd JABYTPAaHHOIO Yria,
peOpo IBYrpaHHOrO yrja; JIMHEWHBIM Yroj JABYIPaHHOTO YIJia; rpaaycHas mepa
JIBYTPAHHOTO yIJIa.

OnepupoBaTh TOHATHUSMU: MHOTOTPAHHMK, BBIMYKIBIA W HEBBITYKJIBIH
MHOT'OTPaHHHK, JIEMEHTHI MHOTOTPAaHHUKA, TIPABUIIbHBI MHOTOTPAaHHUK.

PacriosnaBaTh OCHOBHBIE BHJBI MHOTOTPAaHHUKOB (MUpaMHIa; TMpU3MA,
OPSIMOYTOJIbHBIN MapauiesienuIesl, Kyo).

KnaccupummpoBath ~ MHOTOTpaHHUKH,  BbIOMpass ~ OCHOBaHUS  JUIS
KJacCUPUKAUU (BBIYKJIbIE W HEBBINYKJIblE MHOTOIPDAHHUKHU; IpaBUJIbHbIE
MHOTOTPaHHUKH; MPSIMbIE U HAKJIOHHBIE IPU3MBI, TapaljIeNeUIe/bl).

OnepupoBaTh MOHATHIMHU: CEKYIIas TNIOCKOCTh, CEY€HNE MHOTOTPAHHUKOB.

OOBSCHATH MPHUHIIUIIBI TOCTPOSHUS CEYSHHH, HCIIONIBb3Ysl METO/T CIIEOB.

CrpouTh ceyeHMs] MHOTOTPAaHHUKOB METOJOM  CJIEIOB, BBIIOJIHATH
(BBIHOCHBIE) IIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXy, COOKY, CHU3Y.

Pemiate 3aaun Ha HAXOXKJCHUE TEOMETPUUECKUX BEIUYHMH 110 00pa3aM Uiu
QIrOpUTMaM, TPUMEHSS U3BECTHbIE AHAJUTHUUYECKUE METONAbl MpU PELIECHUU
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]a4 Ha BBHIYMCICHHE PACCTOSHUN MEXAY ABYMsI
TOYKaMH, OT TOYKH JIO TMPSIMOM, OT TOYKH JO IJIOCKOCTH, MEXIY
CKPELIMBAIOIIUMUCS MPSIMBIMHU.

Pemars 3aaun Ha HaxOXKJeHHE T€OMETPUUECKUX BEJIMYUH MO 00pa3nam WiH
QITOpUTMaM, TPUMEHSS HM3BECTHBIC AaHAJIUTHYECKHE METOMbl MPHU PEUICHUH
CTAaHIAPTHBIX MAaTeMaTHYECKMX 3a/Jad Ha  BBIYUCICHHUE YIJIOB  MEXIY
CKPEUIMBAIOIIUMUCS ~ MPSIMBIMH, MEXIy TMpPSIMOH M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruncnsate 00bEMBI U TUIOLIAAM MOBEPXHOCTEH MHOIOTpaHHUKOB (TpH3Ma,
nupaMpga) ¢ TNpUMEHEHHEM (OpMYJ; BBIYHUCIATH COOTHOLICHHUS MEXIY
IUIOIAIMU TIOBEPXHOCTEHN, 00bEMaMU TOJJOOHBIX MHOTOTPAHHHUKOB.

OneprpoBaTh NOHATHAMH: CUMMETPHS B NPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CUMMETPHUU; LEHTP, OCh U TUIOCKOCTh CUMMETPUU (DUTYPBI.

W3Bnekatrb, mnpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HHOOpPMALUIO O
OPOCTPAHCTBEHHBIX MEOMETPUUECKUX (hUrypax, MPEACTABICHHYIO Ha yepTexax U
PUCYHKAaX.

[IpumensaTe reomerpuueckue (aKThl JUIsl PEIICHUS] CTEPEOMETPUUECKUX
3a7ay4, MPEAIOIararolux HECKOJIBKO IIaroB PEIICHUs], €CJIU YCIOBUS IIPUMEHECHUS
3a/1aHbI B SIBHOU (popMe.

[IpumenaTs npocTediMe OpPOrpaMMHBIE  CPEACTBA U DJIIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a1a4.

IIpuBoaUTE NpUMEpPBl MATEMATHUYECKHUX 3aKOHOMEPHOCTEM B INPUPOAE U
YKU3HU, paclO3HaBaTh IPOSBICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IprMeHATh MONMYyYEHHBIE 3HAHMUS HA IPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATb HU3YYEHHBIE IIOHATHUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTUyecku CcGOpPMYyJIHPOBAHHON MpoOJIeMbl, MOJEIUPOBAaTh peabHbIE
CUTyallud Ha A3BIKE TIEOMETPUM, MCCIEA0BATh IIOCTPOEHHBIE MOIEIHA C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpeM, anmnapara aareOpsl; permarh
IIPAKTUYECKUE 3a/1a4M, CBA3AHHBIC C HAXOXKIECHUEM IT'€OMETPUUECKUX BEJINYHUH.

11 KVIACC

OnepupoBaTh MNOHATHSIMHU: LWIMHIPUYECKAs TMOBEPXHOCTh, 0Opasyroliue
IWIMHAPUYECKON  TOBEPXHOCTH;  IWJIHUHIP;  KOHUYECKass  MOBEPXHOCTH,
oOpa3yrolre KOHUIECKON TOBEPXHOCTH, KOHYC; c(heprudecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpanieHus (HUIMHIP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTYYEHUS TE BPAILICHUS.

KnaccudummpoBats B3auMHOE pacronoxenre chepol U MIOCKOCTH.

OmnepupoBaTh MOHATUSMH: IMAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CerMeHTa; IIapOBOM CJIOM, OCHOBAaHME LIAPOBOIO CJIOs, BHICOTA IIAPOBOIO CIOS;
IapOBOM CEKTOP.

Boruncnsate  00bEMBI M MIIOMIAM  TOBEPXHOCTEH  TEI  BpalieHus,
T€OMETPUIECKUX TeIl C TPpUMEHEeHueM (hopmy.

OnepupoBaTh TMOHATHUSMH: MHOTOTPAaHHUK, BIIMCAaHHBIH B chepy
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BIOUCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpAIICHHUS.

BbI4uciisiTh COOTHOMICHHUSI MEXIY TUIOMIAASMHU MTOBEPXHOCTEH W 00BbEMaMu
IIOJOOHBIX TEI.



N3o0paxarh u3ydyaemble (QUIypbl OT PYKH M C MPUMEHEHHUEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BbInonHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00bEMHBIX
¢Guryp: Bug cBepXy, COOKY, CHU3Y; CTPOUTH CEYEHUS TEN BPALLECHUS.

W3BnekaTb, MHTEPHIPETHPOBATH M NPeoOpa3oBbIBaTh HHPOPMALHIO O
OPOCTPAHCTBEHHBIX M€OMETPUUECKUX (pUrypax, MpPEeACTABICHHYIO Ha YepTexax U
PUCYHKAaX.

OneprpoBaTh NOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInonHATE [IEUCTBUSA CHOXKEHUsST BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOXEHHSI BEKTOpa Ha YUCII0, O0bSICHATh, KAKUMH CBOMCTBAMHU OHU 00J1a/1ato0T.

[IprMeHsTh IpaBWIIO NTapauIeICIUIIEAA.

OneprpoBaTh NOHATUAMU: JE€KAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrol MEXKIY
BEKTOPAMHU, CKAISIPHOE NPOU3BEICHUE BEKTOPOB, KOJUNIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

HaxoauTte cymMMy BEKTOPOB M NPOU3BEAEHUE BEKTOPA HA YUCIIO, YTOJI MEKIY
BEKTOpPAMH, CKaJspHOEC IPOU3BEACHUE, pACKIAAbIBATE BEKTOp IO JABYM
HEKOJUIMHEAPHBIM BEKTOpPAM.

3anaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAMHAT.

[IpumensaTe reoMerpuueckue (aKThl JUIsl PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIAraIliuX HECKOJIbKO 1IaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3a/1aHbI B SIBHOU (popMe.

Pemrate mpocreimne reoMeTpuyecKue 3a1a4d HA NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METOAA.

Pemare 3azayn Ha J10Ka3aTelIbCTBO MAaTEMAaTHUYECKUX OTHOLUCHUM W
HaXOXKJIEHUE T€OMETPUUYECKUX BEIMYMH MO 00pa3liaM WIH aJropuTMaM, MPUMEHIS
U3BECTHBIC METO/BI IIPU PELLIEHUHU CTAHAAPTHBIX MaTEMATUYECKUX 3a7ay.

[IpumeHaTs mpocTedMe OpPOrpaMMHBIE  CPEACTBA U DJIIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a1au.

[IprBOoaWTE HpUMEpPHl MATEMATHYECKHX 3aKOHOMEPHOCTEM B MNPHUPOAE H
YKA3HU, paclO3HaBaTh NPOSBICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

IIprMeHATh IMOIMYyYEHHBIE 3HAHMUS Ha IPAKTUKE: aHAJIU3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATb HM3YYEHHBIC IIOHATHA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTu4ecku CGHOpPMYIUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh peaNbHbIC
CATyallud Ha A3BIKE TIEOMETPUM, MCCIEA0BATh IIOCTPOEHHBIE MOIEIA C
UCIOJIb30BAaHUEM I'€OMETPUUECKHUX MTOHITHI U TEOpeM, almnapara aareopsl; pelaTh
IIPAKTUYECKUE 3aa4U, CBA3AHHbBIE C HAXOXKICHUEM I'€OMETPUYECKUX BEITUYHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontposabusie | IlpakTuueckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoTsbI
pecypchbl
Bbub6mmoreka [IOK
1 Beexettite B cTepeomeTpiio 10 https://m.edsoo0.ru/1c209e37
5 [IpsiMbIe ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 1 bu6mmoreka [JOK
[TapannenbHOCTh NPAMBIX U INIOCKOCTEN https://m.edso0.ru/1c209e37
3 [lepnenquKyIsApHOCTD NPSMBIX U 12 bu6nuorexa [IOK
IIJIOCKOCTEMN https://m.edso0.ru/1c209e37
bubmuorexa [JOK
4 VYTubl MEXy TPSAMBIMH M TUIOCKOCTSIMH 10 1 htts://m.eds0o.ru/1c209e37
bubmuoreka [JOK
> MrororpatHKit 1 ! https://m.edsoo0.ru/1c209e37
N bubmuorexa [JOK
0 OOBEMBI MHOTOTPAHHHKOB o ! https://m.edso0.ru/1c209e37
7 [loBTOpEeHME: ceueHusi, paCCTOSHUS U YTJIbI 4 1 Bubmmorexa [JOK
P ’ P E https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5} 0
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11 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HaunmeHoBaHmMe pa3aeioB U TEM nudposbie
Ne n/m P Konrpoabusie | IIpakruyeckue (mudpp )
NMPorpamMMbI Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypchbl
bu6mmoreka [IOK
T 12
©J1a BpateHuA https://m.eds00.ru/1c209e37
N bubnmoreka [JOK
ObbembL TEN 5 1 https://m.edsoo.ru/1c209e37
BexTopsl 1 KOOpAMHATEI B IIPOCTPAHCTBE 10 1 bubmorexa [OK
P P poctp https://m.edsoo.ru/1c209e37
[ToBTOpenue, 06001IIEHNE, 7 1 bu6nuorexa [IOK
cUCTeMaTHU3alus 3HaHUU https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 3 0
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HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosan4yecTBo yacos JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie | I[IpakTuueckne
n/n Bcero H3ydeHusi | oOpa3oBaTejbHbIE
padoTsbI padoThI
pecypchbl
OCHOBHBIE TIOHSTHUS CTEPEOMETPHUU:
TOYKa, IpsiMasi, MIIOCKOCTb,
npoctpaHcTBo. [IpaBuna
1 M300paKeHUs Ha PUCYHKAX: 1 bubmmorexa LIOK
P preyHIax: 05.09.2025  https://m.edsoo.ru/aecc77cd
M300paKeHUS TUIOCKOCTEH,
napasuieIbHbIX MPSAMBIX (OTPE3KOB),
CepeIuHBI OTPE3Ka
[NousTHs: Iepecekaromuecs
2 IJIOCKOCTH, ITePECEKAONTUECS 1 bubmorera [JOK
’ 05.09.2025 |  https://m.edsoo.ru/2d8a9c99
npsiMasi ¥ TIOCKOCTh
[NousTHs: IepeceKarouecs
3 TIJIOCKOCTH, TTepeCeKaronuecs 1 bubmorera [JOK
> 11EP B 12.09.2025 | https://m.edsoo.ru/db685e73
npsiMasi ¥ TUIOCKOCTh
3HAKOMCTBO C MHOT'OTpaHHUKaMH,

4 n300pa’keHue MHOTOTPAaHHUKOB Ha 1 bu6nuoreka [IOK
PHUCYHKaX, Ha MPOEKIIMOHHBIX 12.09.2025 | https://m.edsoo.ru/a63959ed
YepTexKax
HauanpHbie cBenenus o kyoe u

5 MUPaMUIE, UX Pa3BEPTKU U MOAEIU 1 bubmmorexa OK

PAMIIE, WX Pashep HEHH: 19.09.2025 |  https://m.edsoo.ru/b30dff38
CeueHusi MHOTOTPaHHUKOB
but6mmoreka [IOK
6 H 0 1
AHATILHBIC CBCICHI 0 KyDe 1 https://m.edsoo.ru/3d8ffd32
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nupamujie, X pa3BEPTKU U MOJIETIH.
CeueHnst MHOTOTPAaHHUKOB

19.09.2025

TTousiTe 00 aKCUOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUH:

but6mmoreka [IOK

! AKCHOMBI CTEPEOMETPUH U CJICICTBHS 26.09.2025 | https://m.edsoo.ru/Occ5cafe
U3 HUX
[TonsiTne 06 akCHOMATUIECKOM

8 MIOCTPOEHUHU CTEPEOMETPUHU: bubnuorexa [JOK
AKCHOMBI CTEPEOMETPHUH U CIEICTBUS 26.09.2025 | https://m.edsoo.ru/239c8cb4
U3 HUX
[TonsiTne 06 akCHOMaTHIECKOM

9 MMOCTPOEHUH CTEPEOMETPUHU: bu6muoreka [IOK
AKCHOMBI CTEPEOMETPHUH U CIEICTBUS 03.10.2025 | https://m.edsoo.ru/65c6b106
U3 HUX
[TonsiTne 06 akCHOMaTHYECKOM

10 MMOCTPOEHUH CTEPEOMETPUHU: bu6mmoreka [IOK
aKCHOMBI CTEPEOMETPUH U CIIEACTBUS 03.10.2025 | https://m.edsoo.ru/258fc245
U3 HUX
B3aumHoe pacnonoxeHue npsiMbIx B

11 IIPOCTPAHCTBE: NIEPECEKArOIINECs, bubnuorexa LIOK
napasuieNibHbIE U CKPEIIMBAOIIAECS 10.10.2025 | https://m.edsoo.ru/1a2520f6
psiMbIe
[lapanienbHOCTb MPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:

12 napaijieNIbHbIC IPSMBIC B bubmmorexa LIOK

N 10.10.2025 | https://m.edso0.ru/93ad36b3

MIPOCTPAHCTBE; MaPAIIEIBHOCTh TPEX
MPSIMBIX

13 [TapamnienbHOCTh NPAMBIX U bu6nmoreka [IOK
MJIOCKOCTEH B TIPOCTPAHCTRBE: 17.10.2025 | https://m.edsoo.ru/ee1d19b9
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[TapannensHOCTh NPAMON U
IJIOCKOCTH

14 VYriael ¢ cOHanpaBJIeHHBIMU bu6muoreka [IOK
CTOPOHAMH 17.10.2025 | https://m.eds00.ru/9f4071b9
15 VYron Mexay npsiMbIMHU B bubmuorexa [IOK
MIPOCTPAHCTBE 24.10.2025 | https://m.edsoo.ru/fe733862
16 [lapauenbHOCTB IUNIOCKOCTEHN: bu6mmoreka [IOK
napaJijiesIbHbIE MJIOCKOCTH 24.10.2025 | https://m.edsoo.ru/2e18f255
17 VYron Mexay npsiMbIMU B bu6mmoreka [JOK
MIPOCTPAHCTBE 07.11.2025 | https://m.edsoo.ru/2935a9a0
18 CaoiicTBa napaieabHbIX bu6mmoreka [IOK
IJIOCKOCTEHN 07.11.2025 | https://m.edso00.ru/e504d656
[IpocTeiine mpocTpaHCTBEHHbBIE
19 (buUryphl Ha MIOCKOCTH: TETPAd bubmmorexa LOK
P $ TETPEAP, 14.11.2025 | https://m.edsoo.ru/4a28dc02
Ky0, mapasenenumnes
20 [ocTpoenne ceueHmit bubmmorexa LOK
P 14.11.2025 | https://m.edsoo.ru/1d434dOf
21 [locTpoenue ceuenuit bubmmorera [IOK
P 21.11.2025 | https://m.edsoo.ru/ec26fe5d
Konrponsnas padota o teme
29 "[Ipsimble U TUIOCKOCTH B bubmmorexa [LIOK
npoctpancTse. [lapamienbHOCTh 21.11.2025 | https://m.edsoo.ru/9a0a9e56
MPSAMBIX U ITIOCKOCTER"
Ilepnenauk ocC oM
2 maocrocr: neprenucypie BiGmiorera LIOK
- MEPHERMIYIAD 28.11.2025 | https://m.edsoo.ru/b19f6a5d
MpsiIMbIE B IPOCTPAHCTBE
24 [IpsimMbIe mapasnienbHbIe U bu6mmoreka [IOK
MEePIEHIUKYIISIPHBIE K MJIOCKOCTH 28.11.2025 | https://m.edsoo.ru/0ac11c95



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

[Ipsimble napasuienbHbIe U

bu6moreka [IOK

25
MEePIEHIUKYIISIPHBIE K TTIOCKOCTH 05.12.2025 | https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHauKyIspHOCTH bu6nunorexa [IOK
IIPSIMON U TUIOCKOCTH 05.12.2025 | https://m.edsoo.ru/f85bfc46
97 [Tpu3Hak neprneHIuKyIIpHOCTH bu6mmoreka [IOK
MPSIMO U TUIOCKOCTH 12.12.2025 | https://m.eds00.ru/79165d15
28 Teopema o npssmoin bu6mmoreka [IOK
MEePHEHUKYISIPHON TIIOCKOCTH 12.12.2025 | https://m.eds00.ru/635c5087
29 Teopema o npsimoit bu6mmoreka [JOK
MEePIEHIUKYIISIPHON TIOCKOCTH 19.12.2025 | https://m.edsoo.ru/bd3745f8
30 Teopema o npssmoit bu6nuorexa [IOK
NEePHEHIUKYIISIPHON TIOCKOCTH 19.12.2025 | https://m.edsoo.ru/7d18834b
[NeprieHAUKYISAp ¥ HAKIOHHBIE:
31 aci:TOﬂiHGYOT iornm JI0 TIJIOCKOCTHU bubmmorexa LIOK
P g ’ 26.12.2025 | https://m.edsoo.ru/33c477d3
PacCTOSIHHE OT MPSIMOM 10 TIOCKOCTH
[leprieHaUKYNSIp U HAKIOHHBIE:
32 a(f)CTOHiHeyOT I’;OHKH JI0 TIJIOCKOCTHU bubmmorexa OK
P g ’ 26.12.2025  https://m.edsoo.ru/66fefadd
paccTosiHue OT MPSMOM J0 TUIOCKOCTH
[leprieHUKYIISp ¥ HAKIIOHHBIC:
33 a(iTOHJ:{HCyOT IT)orH(H 0 MJIOCKOCTHU bubmmorexa [IOK
P 9 ’ 16.01.2026 | https://m.edsoo.ru/a5h7b8e3
paccTosiHUE OT MPSIMOM 70 TIIOCKOCTH
[NepnieHAUKYIAp ¥ HAKIOHHBIE:
34 a(iTOﬂi[{I/IGYOT i)ornm JI0 TUTOCKOCTH bubmmorexa LIOK
P . ’ 16.01.2026 | hitps://m.edsoo.ru/dbee22bc
pPacCTOSIHHE OT MPSIMOM JI0 TIIOCKOCTH
35 VYTIiabl B IPOCTPAHCTBE: YIOJl MEXKIY bubnuorexa [JOK
MPSIMOK M TUIOCKOCTBIO 23.01.2026 | https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, JMHCHHBIA YOI bu6mmoreka [IOK
JBYTPAHHOTI'O yIJia 23.01.2026 | https://m.edsoo.ru/5fa0b3ce
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JIByrpaHHbIN yroJj, JUHEHHBINA YO

bu6moreka [IOK

37
JBYTPAHHOTO yTiia 30.01.2026 | https://m.edsoo.ru/c7c777ed
Ilepnenank oc OCKOCTEH:
38 3§ E:H:If EeyﬁngHKTIJ)I;I HHOCTI/IT]:I bubmorexa [IOK
p vp FHIYIIAD ABYX 30.01.2026 | https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEH
IleprieHIMKYISAPHOCT IIJIOCKOCTEH:
39 1| II/:?,HaIiI Heyneg UKYJISIPHOCTH 1B bubmmorexa OK
P up AV HABYX 06.02.2026 | https://m.edsoo.ru/ed9e2a8e
IIOCKOCTEH
[leprieHANKYAIPHOCTD INIOCKOCTEHA:
40 I Esnaxﬂ neyneg HUKYJISIPHOCTH JIB bubmorera [JOK
P Up FHIYIAD ABYX 06.02.2026 | https://m.edsoo.ru/ba75dc57
IJIOCKOCTEH
41 Teopema o TpEX MmepreHAUKYIIpax bubmorera [JOK
p P PHCHAHKYLP 13.02.2026 | https://m.edsoo.ru/e4972cdc
42 Teopema o TpéX nepHeHAUKYISIpax bubmmorexa OK
p P PHICHANKYAP 13.02.2026 | https://m.edsoo.ru/52188a7d
43 Teopema 0 TPEX NMEPHCHANKYIIIPAX bubmmorexa LOK
P P HEPHEHIESTED 20.02.2026  https://m.eds00.ru/9f246736
KoHnTtponbHas paboTa mo TeMam
44 "IlepneHIUKYISPHOCTD MPSIMBIX U bubnuorexa LIOK
mwiockocteil" u "Yriel Mexay 20.02.2026 | https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTAMU"
[ToHsiTHE MHOTOTPAaHHKUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTPaHHUKA,
45 BBITTYKJIBIE W HEBBITYKITBIE bubnmorexa [JOK
Y Y . 27.02.2026 | https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; Pa3BEPTKA
MHOTOTpaHHUKA
46 [Tpu3ma: n-yronpHas npu3Ma; rpaHu bu6nmnoreka [IOK
Y OCHOBAHUS PU3MBL; IpsiMast U 27.02.2026 | https://m.edsoo.ru/b4ad63ad
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HaKJIOHHAs! IPU3Mbl; OOKOBast U
ITOJIHAS] TOBEPXHOCTH IPU3MBI

[Tapamrenenumnen, IpsAMOYTOJIbHBINA

but6mmoreka [IOK

47
napaJsuieNienuIe] ¥ ero CBOMcTBa 06.03.2026 | https://m.edsoo.ru/8a7be683
[Mupamuga: N-yronbHas nupamuaa,
rpaHd ¥ OCHOBAHWE ITHPAMUIBL,

48 61;))K0Ba$[ Y TI0JIHAS HOBS XH(J)ICTI) bubmmorexa OK

P .. 06.03.2026 | https://m.edsoo.ru/fblcd0a5
MUPAMHU/IBI; PABUIIBHAS M YCeUEHHAS
nUpamMuia
[IpaBubHBIE MHOTOTPAHHUKH:
MTOHSITHE MTPABUIBHOTO

49 MHOTOI'paHHUKA; [TPaBUJIbHAS MTPU3Ma bu6muoreka [IOK
Y TIpaBUIIbHAS TTHPaAMUIA; 13.03.2026 | https://m.eds00.ru/074c8865
MpaBWJIbHAS TPEYTOIbHAS MTUPAMUAA
Y TIPaBUJILHBIA TETpadaAp; KyO
IIpencraBinenne o MpaBHIBHBIX

50 MII;OJ:OF AHHUKaX: oiTaa bubmorexa HOK

P ' AP 13.03.2026 | https://m.edsoo.ru/a0fdd5bf
JOJIEKa’Ip U UKOCADIP.
CummMeTpus B TPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIIEHO TOYKH,

51 MPSIMOM, TUNIOCKOCTH. DJIEMEHTBI bubnuorexa [IOK
CUMMETpHUU B IUpamMuax, 20.03.2026 | https://m.edsoo.ru/b9e777d9
napasuieNienuIe/1ax, MpaBHIbHBIX
MHOTOTpaHHUKAX
Brraucienne 3j1eMeHTOB

52 MHOTOIPaHHUKOB: pé0pa, [uaroHaiu bubmorexa LHOK

P - pebba, A ’ 20.03.2026 | https://m.edsoo.ru/6cdbecef
yTIIBI

53 [Tnomaas GOKOBOM MOBEPXHOCTH H bub6moreka [IOK
MIOJIHOM MOBEPXHOCTU MPSIMON 27.03.2026 | https://m.eds00.ru/37d84157
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IIPpU3MBI, IUIOIIA1b OCHOBaHHﬁ,

TeopeMa 0 OOKOBO MOBEPXHOCTU

IIPSAMOM IIPU3MBI

[Tnomaas 60KOBOM MOBEPXHOCTU U

IIOBCPXHOCTHU HpaBI/IJIBHOﬁ

54 MUPaMU/IbI, TEOpPEMa O IO N bubmmoreka LIOK
. A 27.03.2026 | https://m.eds00.ru/5603e30b
OOKOBOI TIOBEPXHOCTH YCEUEHHOM
MTUPaAMUJIBI
55 KontponbHas pabota o teme bubmuoreka [IOK
"MHororpaHHuKH" 10.04.2026 | https://m.edsoo.ru/a95f5c04
N bubmuorexa [JOK
56 I1 0 00
OTUTHE 0b OBBEME 10.04.2026 | https://m.edsoo.ru/7ad0020b
N bubnuorexa [JOK
57 06
DEM TIHpaMuIbT 17.04.2026 | https://m.edso0.ru/235171b3
N bubmuorexa [JOK
58 06
BEM THpaMuitet 17.04.2026 @ https://m.edsoo.ru/f47dfefd
N bu6mmoreka [JOK
59 006
DM THPaMHAR 24.04.2026 | https://m.edsoo.ru/79c10312
N bubmuorexa [IOK
60 06
bEM THpaMuitet 24.04.2026 | https://m.edsoo.ru/2faadc3f
" bubnuorexa [JOK
61 06
DEM TPHIMBT 08.05.2026 | https://m.edsoo.ru/1e053890
N bubmuorexa [IOK
62 06
PEM TPHSMET 08.05.2026 | https://m.edsoo.ru/79853608
" bubnuorexa [JOK
63 006
DM TIPHSMH 15.05.2026 | https://m.edsoo.ru/482d3f51
64 Kontpoinbhas paboTa 1o reme bu6mmoreka [IOK
"O0BEMBI MHOTOTPAHHHUKOB" 15.05.2026 | https://m.edsoo.ru/28a6573c
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65

[ToBTOpeHme, 0600IIEHNE
cUCTEeMaTH3aIHsI 3HAHWMN.
[ToctpoeHue ceueHuii B
MHOTOTpaHHUKE

22.05.2026

bubmuorexa [JOK
https://m.edsoo.ru/098bedad

66

[ToBTOpEeHme, 0600IIEHNE
CHCTEMAaTH3alHs 3HAaHUH.
Beruncnenue paccTosHUN: MEXKIY
JBYMSI TOUKaMH, OT TOYKH J0
MPSAMOM, OT TOYKH 10 TIJIOCKOCTH,
MEXY CKPEIIMBAIOIIUIMHUCS
NPSAMBIMHU

22.05.2026

Bbub6moreka [IOK
https://m.edsoo.ru/f7792ba9

67

HtoroBas koHTposbHas paboTa

29.05.2026

but6mmoreka [IOK
https://m.edsoo.ru/b9146bc0

68

[ToBTOpenue, 06001eHNEe
cHCTEMaTH3AIMs 3HAHMA.
Brrunciienue yriios: Mexay
CKPEIIUBAIOIIUMUCS TIPSIMBIMH,
MEX1y MPSMOH U MIOCKOCTHIO,
JBYTPaHHBIX YTJIOB, YTIIOB MEXIY
IJIOCKOCTSIMH

29.05.2026

bu6moreka [IOK
https://m.edsoo.ru/56765e8b

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68
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11 KVIACC

KonunuyectBo yacos DJIeKTPOHHBIE
Ne K ara nudpoBLIe
Tema ypoka OHTPOIL IIpakTH4eckue A p
n/n Bcero HbIe U3y4eHUst o0pa3oBaTesibHbIE
padoThI
paﬁoTLI pecypchl

1 Cdepa u map: meHTp, paanyc, IMameTp; 1 bu6nmoreka [IOK
TUTOIIAJIh TIOBEPXHOCTH CHEPhI 05.09.2025 | https://m.edsoo.ru/0341bc2b
Bzaumnoe pacnonoxenue cepsl u

2 TJIOCKOCTH; KacaTellbHas IIOCKOCTh K 1 Bubmmoreia LIOK

’ 12.09.2025 | https://m.edsoo.ru/bed12a43
cdepe; mowaab chepsl

3 N3o6paxenue chepsl, mapa Ha 1 bu6mmoreka [IOK
mockocTu. CeyeHust mapa 19.09.2025 | https://m.edsoo.ru/bc15f7{2
Hunuaapudeckasi TOBEPXHOCTD,

4 oOpa3zyromye MUIHHAPUISCKON 1 bu6nmoreka [IOK
MMOBEPXHOCTHU, OCh IIHJIUHIPUICCKOMN 26.09.2025 | https://m.edsoo.ru/6054b8cl
MMOBEPXHOCTHU
Hununnp: ocHoBaHMS U OOKOBasI

5 MMOBEPXHOCTh, 00pa3yroIas u ocCh; 1 bu6nmoreka [IOK
IUIOIIA s OOKOBOM M IIOJIHOMH 03.10.2025 | https://m.edso0.ru/188f6216
MMOBEPXHOCTHU
N3006paxeHne NUIMHAPA HA MIIOCKOCTH.

6 Pa3Béprka nununapa. CeueHus 1 bubmuoreka [IOK
HWIHHIPA (TUI0CKOCTHIO, MapasuieIbHON 10.10.2025 | https://m.edsoo.ru/016e25eb
WJIH TIePTIICHIUKYIISIPHON OCH IMIIMHIPA)

KoHnnueckas noBepxHOCTb,
7 00pa3yrolre KOHUYECKOH 1 bubmorexa [JOK
pasyto 17.10.2025 | https://m.edsoo.ru/c94ba09b

IIOBCPXHOCTHU, OCh U BCPIIHMHA
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KOHMYECKOM IIOBEPXHOCTHU

Konyc: ocHOBaHuE U BepInHa,

8 o0pa3 ast ¥ OCh; TIOIAb OOKOBOM bubmmorera [IOK
peyon! > TUIOTIAA 24.10.2025 | https://m.edso.ru/897dd3h2
Y TIOJTHOM TTOBEPXHOCTH
VYceu€HHbIi KOHYC: 00pa3 e u
9 BBICOTA; OCHOBaIZI/ISI u gOKZI:;: bubamorexa [JOK
’ 07.11.2025 | https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
N3006paxeHne KoHyca Ha TUIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
10 (TUTOCKOCTBIO, TTapaJIICIIBHON bubmmorexa [IOK
> Hap 14.11.2025 | https://m.edsoo.ru/Obdelbe8
OCHOBAHUIO, U TUTOCKOCTHIO,
MIPOXOALIEH yepe3 BEPLIMHY)

11 KomOuHnanus ten BpameHus u bubmmoreka [IOK
MHOTI'OTPaHHUKOB 21.11.2025 | https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, OIMMCaHHBIN OKOJIO

12 cdepsr; chepa, BIEcaHHas B bubmorexa LIOK

PBL; €GEba, 28.11.2025 | https://m.edso0.ru/0b136158
MHOTOTPAaHHUK WJIH B TEJIO BPAICHUS

13 [Tonsitue 06 06bEMe. OCHOBHBIC bubmuorexa [JOK

CBOICTBa 0OBEMOB TeEI 05.12.2025 | https://m.edsoo.ru/26a03fb7
N but6mmoreka [JOK

14 ObBEM HRpa, KOHyCa 12.12.2025 | https://m.eds00.ru/5513d87b
N bubmuorexa [IOK

15 O6bew wapa u miowmazs chepet 19.12.2025 | https://m.edsoo.ru/d189bde2
[TomoGHBIE TENa B MPOCTPAHCTRE.

16 CoOTHOILLIEHUS MEXKY TUIOIIAISIMU bu6muoreka [IOK
MOBEPXHOCTEN, 00BEMaMU MOAOOHBIX 26.12.2025 | https://m.edsoo.ru/810cfleb
TeN

17 KonTponbhas pabora o temam "Tena bu6mmoreka [IOK



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
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Bpauienus" u "O0bemsl Ten" 16.01.2026 @ https://m.edsoo.ru/4a33a8ab
18 BexTop Ha I0CKOCTH U B bubnuorexa [LIOK
MIPOCTPAHCTBE 23.01.2026 | https://m.edsoo.ru/5caefclb
19 CroXeHre ¥ BEIUUTAHUE BEKTOPOB bubnmorexa LOK
P 30.01.2026 | https://m.edsoo.ru/23f4f089
20 VYMHOKEHHE BEKTOPA HA YHCIIO Bubmaorexa IJOK
P 06.02.2026 | https://m.edsoo.ru/dee379¢eb
PasnoxxeHue BekTopa 1o TpéM
21 HEKOMIUIaHapHBIM BekTopaM. [Ipasuiio bubmorexa [IOK
P pam. 1p 13.02.2026 | https://m.edsoo.ru/a28fd74e
napajuiesienumneaa
Pemenne 3amad, CBA3aHHBIX C
22 IpUMEHEHUEM IIPABII EHUCTBUH C Eubmorexa ITOK
P P A 20.02.2026 | https://m.edsoo.ru/5a827900
BEKTOpaMH
23 KoopanHaTHO-BEKTOPHBIN METOI TPH bu6nmoreka [IOK
pElICHNU TEOMETPUUYECKUX 3a]1a4 27.02.2026 | https://m.edsoo.ru/d3alfe30
IIpsiMoyronsHasa cucTeMa KOOpANHAT B
24 3§ pOCT ZLHCTBG Koopauuatet BpeIIiTO a Enbmiorexa HOK
POCTPa] ) bA pa. 06.03.2026 = https://m.edsoo.ru/48db7058
[IpocTteiimme 3a1aun B KOOpAUHATAX
25 VYron mexay Bektopamu. CKaIsipHOE bu6nmoreka [IOK
MPOU3BEJICHNE BEKTOPOB 13.03.2026 | https://m.edsoo.ru/725effc4
26 Brruncnenue yriioB Mexy NpsiMbIMU U bubmuorexa [JOK
IUIOCKOCTSIMHU 20.03.2026 | https://m.edsoo.ru/8efbe78e
KourponsHas pabora mo teme
27 "BeIZTpo Bl U K(I))o WHATLL B Eubmiorexa HHOK
P " P 20.03.2026 | https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpEeHmE, 0000MIIEHNE U
28 cucreMaTn3anys 3HaHuil. OCHOBHBIE bubnmorexa LIOK
] 27.03.2026 | https://m.edsoo.ru/1780ba5d

¢burypsl, GpakThl, TEOPEMBI Kypca
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IIaHUMETPUHN

[ToBTOpeHue, 06001IeHNE 1

29 cuctemaTuzaiys 3Hanuii. OCHOBHBIC 1 bubmuorexa [JOK
¢burypsl, ¢pakThl, TEOPEMBbI Kypca 10.04.2026 | https://m.edso0.ru/078cd184
TUTAHUMETPUHU
[ToBTOpenwme, 0600mEeHNE 1

30 CUCTeMaTH3aI¥sI 3HAaHUH. 3a1a9u 1 brbmorera [IOK

' 17.04.2026 | https://m.edsoo.ru/7491efe0
TUTAHUMETPUHU U METOJIbI UX PEIICHHUS
[ToBTOpenue, 060061IeHNE 1
31 cucTeMaTH3alysA 3HaHWI. 3agauu 1 Enbmiorexa HOK
' 24.04.2026 = https://m.edsoo.ru/4dffdad7
TUTAHAMETPUHU B METOJIBI HX PEIICHUS
[ToBTOpenue, 06001meHNE 1

32 cucreMarusanus 3HaHuil. OCHOBHbIE 1 bubnuorexa [JOK
¢burypsl, GpakThl, TEOpEMBbI Kypca 08.05.2026 | https://m.edsoo.ru/74b2ad91
CTEPEOMETPUHN

but6mmoreka [IOK
33 144 0 1
TOTOBAT ROHIPOIBHAA paboTd 15.05.2026 | https://m.edsoo.ru/ec24dfc2

34 [ToBTOpenwue, 0600mEeHNE 1 1 bu6moreka [IOK

cucTeMaTH3alns 3HaHUH 22.05.2026 | https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME



https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
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MPOBEPSIEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI' PAMMBI

10 KVIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThl OCBOCHHS OCHOBHOM
NpoBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpPaMMBbI CpeHero 001ero 00pa3zoBanus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBath MOHATUSIMU: TOUKA, IPsIMasi, INIOCKOCTh
25 [TpuMeHSTh aKCHOMBI CTEPEOMETPUH U CIEJCTBHS U3 HUX MPHU PEIICHUN
' reOMETPUUYECKHX 3a7a4
23 OnepupoBaTh NOHATHAMM: MapalIeIbHOCTh M TMEPIEHIUKYISIPHOCTh
' HPSMBIX U JIOCKOCTEN
-4 KnaccudunupoBaTts B3auMHOE pacrloioKeHUE MPSMbBIX M IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYIPAHHBIM Yroj, TpaHU ABYI'PAHHOTO YIJIa,
7.5 pedpo ABYIpaHHOTO yIJia, TUHEHHBIN yroy ABYIPaHHOIO yIJa, rpajycHas
Mepa JIByTpaHHOI'O yria
-6 OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKIbIH
' MHOT'OT'PaHHHK, 3JIEMEHTHl MHOTOT paHHUKA, IPABUIIbHBIA MHOTOI'paHHHUK
24 Pacnio3HaBaTh OCHOBHBIE BM/bl MHOTOTPAHHUKOB (IIMpaMuAa, MpU3MA,
' IPSMOYTOJIbHBIN Napaienenunes, Kyo)
KnaccuduuupoBaTtb  MHOTOIpaHHMKM, BBIOMpass ~ OCHOBaHUS  JUIs
28 knaccuukanmu  (BBINYKIBIE W HEBBITYKJIBIE  MHOTOTPaHHUKH,
' IPaBUIbHbIE MHOTOTPAHHUKM, TIPSAMBIE M  HAKIOHHBIE IPU3MBI,
napasuiesienune/bl)
29 OnepupoBatb MOHSTUSIMMU: CEeKyILast IJIOCKOCTb, CEUEHUE
' MHOT'OI'PaHHHKOB
210 OOBACHATH NPUHLMIIBI  TOCTPOEHUS  CEYEHHH  MHOTOI'PAHHHUKOB,
' UCIIOJIB3YSl METOJ CJIEIOB
CTpouTh cedeHUs MHOTOIPAaHHMKOB METOJOM CJIE/I0B, BBIIOJHATh
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD:

BHJI CBEPXY, COOKY, CHU3Y




7.12

Pemath 3a1aun Ha HAXOXJIEHHWE TE€OMETPUUYECKUX BEJIMUYMH MO o0pa3iam
WIN aJropuTMaM, MPUMEHSSI W3BECTHBIC AHAIMTHYCCKUE METOIbI TPH
pelIeHUU CTaHJAPTHBIX MAaTeMaTHYEeCKUX 3a7ad Ha BBIYUCIICHUE
PacCCTOSTHUN MEXKIY IBYMs TOYKAMH, OT TOUYKH JIO MIPSIMOM, OT TOYKH IO

IIJIOCKOCTH, MEXKAY CKPCIIUBAOIIUMUCS ITPAMBIMHA

7.13

Pematp 3a1aun Ha HaAXOXJIEHHUE T€OMETPUUYECKUX BEJIMYMH MO o0pa3uam
WIM aJrOPUTMaM, NPUMEHSS W3BECTHBIE AHAIUTUYECKUE METOJbl NpHU
pELICHNN CTaHAAPTHBIX MaTeMaTHYECKHUX 3a/lad Ha BBIUMCJIIEHHE YIJIOB
MEXYy CKPEIIMBAIOIMMUCS MPSIMBIMU, MEXAY NPSIMOW U IJIOCKOCTHIO,

MCKAY MIIOCKOCTAMU, IBYI'PAHHBIX YTJIOB

7.14

Bbruncnsate 00BEMBI M IUIOMIAAX TMOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, nupamuaa) ¢ npuMeHeHneM GopMyi, BEIUUCIATH COOTHOIICHUS
MEXIY IUIOIAIIMH MOBEPXHOCTEH, o0béMamMu M0JTI0OHBIX

MHOI'OrpaHHUKOB

7.15

OnepupoBaTh MOHITUSMH: CUMMETPHsI B NPOCTPAHCTBE, LEHTP, OChb U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IIOCKOCTh CUMMETPUH (PUTYpBI

7.16

W3Bnekarb, mpeoOpa3oBBIBATE M WHTEPIPETUPOBATH HHPOPMALHUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYpax, NPEACTABICHHYIO Ha

yepTekax U pUCyHKax

7.17

HpI/IMeHSITL TCOMETPUUCCKHUC Cl)aKTBI AJIL pelICHUd CTEPCOMETPUUCCKUX
3aa4, IMPCANnoJararomux HCECKOJbKO MHIaroB pCeHICHUA, €CJINU YCIIOBUA

MIPUMEHEHHUS 3a/1aHbl B SBHOU (hopMme

7.18

[IpumeHaTy mnpocTeiiiue MporpaMMHbBIE CPEICTBA M 3JIEKTPOHHO-

KOMMYHUKAaIMOHHBIC CUCTEMEI ITPHU PCIICHUN CTCPCOMETPHUICCKUX 3aaaY

7.19

IIpyBOoAUTH NMpPUMEpPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U

JKM3HU, PACIIO3HABATh MMPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

7.20

IIpuMeHAThH MOTy4YeHHbIE 3HAaHUS HA IPAKTUKE: aHAJIM3UPOBATh peajbHbIE
CUTyallud W NPHUMEHATb M3YyYEHHbIE IIOHATHS B IIPOLECCE IIOMCKa
peleHns MaTEMaTHYECKH chopMyIUpOBaHHOMN npoOJIeMbl,
MOJIEJIUPOBATh peajbHbIE CUTYallMM Ha SI3bIKE T€OMETPHUH, MCCIEAO0BAThH
IIOCTPOCHHBIE MOJENIU C HCIOJIb30BAHHUEM I'€OMETPUYECKHUX MOHATHH U
TeopeM, ammnapara ajaredpsbl, perarh NpakKTUYECKUe 3aJauu, CBSI3aHHbIE C

HaXOXIACHUEM I'€COMETPUICCKUX BEJIUMYNH




11 KJIACC

Koz IIpoBepsiemMble NpeMeTHBIE Pe3yJILTATHI OCBOEHHSI OCHOBHOIA
NpoBepsieMoOro .
o0pa3oBaTe/IbHOM NPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJibTara
6 I'eomeTpus
OnepupoBath MOHATHAMU: WIHHIPUIECKAst TOBEPXHOCTh, 00pa3yIomIne
6.1 WIMHIPWYECKON TIOBEPXHOCTH, LWIMHJAP, KOHHYECKAs IMMOBEPXHOCT,
' oOpasylomme  KOHMYECKOW  IOBEPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 Pacno3naBatk Tena BpamieHus (LMIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MTOTYYSHUS TEJl BPALLICHUS
6.4 KiaccudunupoBaTh B3aMHOE pacroyioxkeHue chepbl U MITOCKOCTH
OnepupoBaTh NOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAaHUE IIAPOBOTO CIIOSI, BHICOTA
IIAPOBOTO CIIOS, IIAPOBOM CEKTOP
6.6 Beruncnsate 00BEMBI W IUIOIIATU TOBEPXHOCTECH TEN BpaIICHHS,
' TeOMETPUYECKUX TEJI C MPUMEHEHUEM (popmMy
OnepupoBaTh TOHATHUSAMH: MHOTOTPAHHHK, BIHMCAaHHBIA B cdepy u
6.7 OTMMCaHHBIN 0KOJIO0 cepsl, cepa, BIUCAHHAS B MHOTOTPAaHHUK WU TEJIO
BpallleHus
6.8 BbluMcnsTe COOTHONICHHS MEXIY IUIOHIAASIMH  TOBEpPXHOCTEH U
' 00BpEMaMHU ITOTOOHBIX TEN
6.9 N300paxaTh n3ydaemble GUTYPHI OT PYKH M C TPUMEHEHUEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BeIMOMHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKH U3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUTYpP: BUJI CBEpXY, COOKY, CHH3Y; CTPOUTh CEUYCHHS Tl
BpAIICHUS
W3Bnekatb, MHTEpPHpPETUPOBATH M MPEOOPa3OBHIBATH HWHMOPMAIHIO O
6.11 MPOCTPAHCTBEHHBIX T'E€OMETPHUYECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTexax U pUCyHKaX
[IpumensTs reomeTpuyeckrue (GakThl A PEUICHHUS] CTEPEOMETPUUECKUX
6.12 3a/1a4, MPENOJaraoliuX HECKOJBKO IIAaroB pelIeHHs, €CIU YCIOBUS
NPUMEHEHHUS 3a/laHbl B ABHOU dopMme
6.13 OrnepupoBarth MOHATUEM: BEKTOP B IPOCTPAHCTBE




6.14

BEIIONHATE AEMCTBUS CI0XKEHUS BCKTOPOB, BBIYUTAHUA BCKTOPOB U
YMHOKC€HHS BCKTOpPAa Ha 4YHUCIIO, OGBHCH}ITB, KaKdMH CBOMCTBAaMH OHH

o0J1a1aroT

6.15

[IpuMeHsTH paBUIIO Napajuleenuneia Mpy CI0KEHUH BEKTOPOB

6.16

OHCpI/IpOBaTB MNOHATHAMHA: ACKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBC,
BCKTOp, MOAYJIb BCKTOpA, paBCHCTBO BCKTOPOB, KOOPAHWHATHI BEKTOPA,
yroia MCXKJAy  BCKTOpaMu, CKaJLIPHOC  MMPOU3BCACHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMINIJIAHAPHBIC BEKTOPLI

6.17

Haxoaute CYMMY BCKTOPOB H NPOU3BCACHHUC BCKTOpPAa HA YHUCJIO, YIroJl
MCKAY BCKTOpaMH, CKAJIPHOC IMPOU3BCACHUEC, PACKIAAbIBATL BEKTOP IIO

ABYM HCKOJUIMHCAPHBIM BEKTOPaAM

6.18

3aaBaTh INIOCKOCTh YpaBHEHHUEM B JIEKapTOBOI cucTeMe KOOpAUHAT

6.19

Pemrate HpOCTCﬁHIHC TCOMETPUUYCCKHUC 3aJauhd Ha IMPUMCHCHUC

BCKTOPHO-KOOPAWHATHOI'O MCTOAA

6.20

Pemarn 3aJadu Ha AO0Ka3aTCIbCTBO MATCMATHYCCKHUX OTHOIIICHUH U
HaXOXIACHUC I'COMCTPHUYCCKUX BCIMYUH IIO 06pa3uaM WU aJIrOpUTMam,
IIPHUMCHSA HN3BCCTHBIC MCETOABI npu pemicHUN CTaHJapPTHBIX

MaT€MaTU4YCCKHUX 3aJ1a4

6.21

IIpumeHATs mnpocTedlIMe NPOrpaAMMHBIE CPEACTBA M JIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPHU PCIICHUN CTCPCOMCTPHUICCKUX 3a1a4

6.22

IIpuBoauTE pUMEPH MATEMAaTUYECKUX 3aKOHOMEPHOCTEUW B MPUPOLE U

JKM3HH, PACIIO3HABATH ITPOABJICHUC 3aKOHOB 'COMETPUHU B HCKYCCTBC

6.23

[lpuMmeHsTh TONlydYeHHBIE 3HAHMA HA TPAKTHKE: AaHAJIM3UPOBATH
peabHble CHUTYalliM ¥ TPHUMEHSATh W3YYECHHBIC TOHSATHS B IIpOIEcCe
MOUCKA peIIeHUs] MaTeMaTU4eckd CHOpMYyITUPOBAHHON MPOOIEMBI,
MOJICIMPOBATh PEaJbHbIE CUTYallUU Ha A3BIKE T€OMETPUH, HUCCIEA0BAThH
MOCTPOEHHBIE MOJIETHN C UCIOJIBb30BAHUEM I'€OMETPUYECKUX MOHATUH U
TeopeM, arnmapaTa aireOpbl, pelaTh MPakTHYeCcKue 3a/1a4k, CBI3aHHbIE C

HaXO0KACHUEM I'€OMCTPHUICCKUX BEJININH




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

I'eomerpus

7.1

OcHOBHBIE TOHATHUS cTepeoMeTpuu. Touka, mpsiMas, MIOCKOCTb, MPOCTPAHCTBO.
[lonstTne 00  aKCMOMATHYECKOM  TIOCTPOSCHUH  CTEPEOMETPUU:  AKCHOMBI

CTCPCOMCTPHUU U CICACTBUA U3 HUX

7.2

B3aumHoe  pacmoiokeHHe ~TpAMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
napajuielibHble M CKpeuuBarouecss mnpsMble. [lapamienbHOCTh MNPSAMBIX U
IUIOCKOCTEHl B MPOCTPAHCTBE: MapajUlelibHble NpsSMble B  IPOCTPAHCTBE,
MapajIeIbHOCTh TPEX MPSIMBIX, MAPAIICIBHOCTh MPSAMOM M IJIOCKOCTU. YTJbl C
COHANPABJICHHBIMU CTOPOHAMH, YIOJ MEXIYy TPSIMBIMH B TPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEHN: NapajulebHble MJIOCKOCTH, CBOWCTBA MapaliesIbHbIX
wiockoctei. [IpocTeiiimme mpocTpaHCTBEHHBIE (UTYPHI Ha TUIOCKOCTH: TETPasap,

KyO, mapaJiienienurne;], IoCTPOSHNE CeUCHH

7.3

[lepneHAUKYISIPHOCTh MPAMOM M IUIOCKOCTH: TNEPHEHAMKYJISAPHBIE MpPSMBIE B
MIPOCTPAHCTBE, MPSMbIE TapAJIEIbHbIE U IEPIEHIUKYIISIPHBIE K MIIOCKOCTH, MPU3HAK
MEPIEeHIUKYIIPHOCTH IPSIMOU U IIIOCKOCTH, TEOpeMa O MPSAMOU MepreHANKYIIPHON
IUIOCKOCTH. YTIJIBI B IPOCTPAHCTBE: YIrojd MEXKAYy MpsAMOM U IUIOCKOCTBIO,
JIByTpaHHbIA yTOJ, JUHEWHBIA Yroa JAByrpaHHoro yria. IlepneHaukynsp u
HAKJIOHHBIE: PACCTOSIHME OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE OT MpsIMOU 0
IJIOCKOCTH, MPOEKIHsS (PUTyphl HA IUIOCKOCTh. [lepneHIuKynspHOCTh MIOCKOCTEH:
IIPU3HAK  MEPIEHIMUKYIIPHOCTH  ABYX  IUIOckocTel.  Teopema o0  Tpéx

MEePIEHIUKYIIAPAx

7.4

[lonsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTBHl MHOIOIDAaHHHKA, BBIIYKJbIE U
HEBBIITYKJIbIE MHOTOTPAaHHHUKH, pa3BEPTKA MHOrorpaHHuka. Ilpmsma: Nn-yrosbHas
npu3Ma, TPaHU U OCHOBAHMA IMPHU3MBI, MpsiMas U HAKJIOHHAs MPHU3MBbI, OOKOBas U
IIOJIHAS ITIOBEPXHOCTH Npu3Mel. [lapasuienenunen, NpsMOyrobHbIN 1apaIeJICIIUIIE ]
u ero ceorcrtsa. Ilupamuaa: N-yroinbHas nupaMuaa, rpaHu U OCHOBAaHUE IMUPAMUIBI,
OOKOBasi M IMOJHAsI MOBEPXHOCTh MUPAMMIbI, IPABUIIbHAA M yCEUEHHAs MUpPaMUA.
OnemeHTsl NpuU3Mbl M nHpamuabl. lIpaBuiabHBIE MHOIOTpaHHMKHU: IIOHSATHE
[IPaBUJIBHOTO MHOIOIPaHHUKA, IpPaBWIIbHAs IpU3Ma M IPaBWIbHAS IUpaMuUia,

MpaBWJIbHAS TPEYroJjibHAs MUpaMUAa U MPaBHIbHBINA TeTpajap, Kyo. IlpeacraBnenue




O NIPaBWJIBHBIX MHOTIOIPDAaHHHKAX: OKTa’Jp, AOACKa’aAp M ukocadapyrue CeueHus
MIPU3MbI U TUPAMUIbI
CummeTpusi B TIPOCTPAHCTBE: CHUMMETpPUS OTHOCHUTEIIBHO TOYKH, IPSAMOU,
7.5 IUIOCKOCTH. DJIEMEHThl CUMMETPUU B MUPAMUJIaX, apajuleJenune1ax, MpaBUIbHbIX
MHOTOTpaHHUKAX
Bbruncnenue 31€MEHTOB MHOTOTPaHHHUKOB: péOpa, auaroHanu, yrisl. Iliomans
OOKOBOH TMOBEPXHOCTH U TIOJHOM TIOBEPXHOCTH TPSMOW MPHU3MBI, IUIOLIAlb
7.6 OCHOBaHUH, TeopeMa 0 OOKOBOW NOBEPXHOCTH MpsiMON npu3Mmsl. [Inomans 60koBoi
MIOBEPXHOCTU M IIOBEPXHOCTH NPABWIBHOM MNUpaMHIbl, TEOpeMa O IUIOLIAIU
yceuéHHoil nupamupl. [Tonstue 06 06bpéme. O0bEM MUPAMUIBL, TPU3MBI
2 ITono6Hble Tena B mpocTpancTBe. COOTHOMIECHHS MEXTYy IUIOMIAIIMU IIOBEPXHOCTEMH,
' 00BEMaMHU ITOTOOHBIX TENT
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
6 I'eomerpus
[unusaapuueckasi MOBEPXHOCTh, 00pa3yronfe HUINHAPUIECKONW MTOBEPXHOCTH, OCh
6.1 LHWIMHIPUYECKON NOBEpXHOCTH. LlunmHap: ocHoBaHUS U OOKOBasi MOBEPXHOCTH,
o0pa3yroinas 1 0Ch, TUIOMIA(b OOKOBOH U MOJIHOM MTOBEPXHOCTH
Konnueckast moBepxXHOCTh, 00pa3ylome KOHMYECKOW MOBEPXHOCTH, OCh U BEpLIMHA
6.2 KOHMYECKOW moBepxHOCTH. KOHyC: ocHOBaHMe W BeplinMHa, 00pasylomas U OCb,
' IJI0MaAb OOKOBOM M TIOJIHON MOBEPXHOCTH. YCEUEHHBIM KOHYC: 0Opa3yroliue u
BBICOTA, OCHOBaHUs U OOKOBasi IOBEPXHOCTh
Cdepa u map: ueHTp, paguyc, JuameTp, oAb MOBEPXHOCTH cdepbl. B3aumHoe
6.3 pacnojyioxkeHue cdepbl U MIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, Iiouanb
chepnr
6.4 N300pakeHue Tes BpallleHHUs Ha MJI0CKOCTU. Pa3BépTka MuIMHApa U KOHyca
6.5 KomOuHanuu Ten BpalieHuss W MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OMHCAHHBINA
' okoJ10 cdepsl, cepa, BMcaHHAST B MHOTOI'PAHHHK, HJIM TEJIO0 BpAIIEHUS
[Tonsitue 06 00BEMe. OcHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
6.6 MPSIMOYTOJIBHOTO Mapayrieyienumeaa M cieactsuss u3 He€. OOBEM TWIHHIpA,
koHnyca. O0bEM mapa u wionaab chepsl
6.7 [Tomo6ubie Tema B mpoctpaHcTBe. COOTHOIIEHUS  MEXAY  IUIOMAIIMU
' MMOBEPXHOCTEH, 00bEMaMH TTOJJOOHBIX TEI




6.8

CeueHus HUIMHApA (HapaJ'IJ'IeJ'IBHO U TICPICHAUKYIIAPHO OCI/I), CCUCHHA KOHYCa

(HapaJ'IJ'IeJ'IBHOC OCHOBAHHIO U MTPOXOAAIIECC UCPE3 BepH_II/IHy), CCUCHU Iapa

6.9

BGKTOp Ha TIINIOCKOCTH W B HPOCTPAHCTBC. CnoxeHrue W BBIYMTAHUE BCKTOPOB.
YMHOXKEHHE BCKTOpa HaA YHUCIIO. Paznoxenue BCKTOpA I10 TpeM HCKOMIIJIaHAapHBIM
BCKTOpaM. HpaBI/IJ'IO napaJuieacruieaa. Pemenne 3ajad, CBsA3aHHBIX C

IIPUMEHEHUEM IIPAaBUJI JCHCTBUM C BEKTOPaMU

6.10

[IpssmoyronbHass cucremMa KOOpPAMHAT B IMpocTpaHCTBE. KoopauHaThl BeEKTOpAa.
[Ipocreiiive 3agaun B KOOpAWMHATaX. YToyi Mexay Bekropamu. CkansipHoe
MPOU3BEJICHUE BEKTOPOB. BBIYMCIEHUE YIIIOB MEXIAY MNPSIMBIMU U IUIOCKOCTSIMH.

KoopanHaTHO-BEKTOPHBIN METOJ ITPU PELICHUH FEOMETPUUECKUX 3a1a4




MPOBEPSIEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IMPOTPAMMBI CPEJHETO OBIIIEI'O OBPA3OBAHUS

Kon
nposeps
eMOoro
TpedoOBa
HUS

IIpoBepsieMble TPeOOBAHHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOCHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEr0 001ero 06pa3oBaHus

Bnagenne metonamu 10Ka3aTenbCTB, aJTOPUTMAMM DPELIEHUS 3a/1ay; YMEHHE
(hopMyIIMpoBaTh U ONEPUPOBATH MOHATUSMU: OIpPE/ENIEHUE, aKCuoMa, Teopema,
CJIEJICTBHE, CBOWCTBO, IPU3HAK,  JOKa3aTelbCTBO, PaBHOCHIIBHBIC
(OpMYIHPOBKH; TPUMEHATh UX; YMEHHE (GOpPMYIHpOBaTh oOpaTHOE U
POTHUBOTIOJNIOXHOE YTBEPXKICHHE, NPUBOJUTH HPUMEPHI U KOHTPIPHUMEPHI,
UCIOJIb30BATh METOJ] MAaTEeMAaTUYECKON MHAYKIMH; MPOBOAMUTH JOKa3aTeIbHbIC
paccyKIeHHus TpU pEIIeHUM 3a/ad, OLEHUBATh JIOTHYECKYIO MPaBUIIBHOCTD
paccyXIeHU; yMEHUE ONepupoBaTh MOHATUIMU: MHOXKECTBO, TIOJMHOXECTBO,
olepalMd  HaJ  MHOXKECTBAMH; yMEHHE  HCIOJIb30BaTh  TEOPETHKO-
MHOXXECTBEHHBIN ammapar i ONMHUCAHUs pealibHbIX MPOLECCOB U SBICHUH U
IpU PELIeHUU 3ajja4, B TOM YHUCIIE U3 JPYTrUX Y4EOHBIX IPEIMETOB; yMEHHE
OlepupoBaTh MOHATUSAMHU: Tpad, CBA3HBIA Tpad, AepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHME 3aJaBaThb U OMUCHIBATH I'padbl Pa3IMYHBIMU CIIOCOOaMU;

UCIIOJIb30BaTh rpadbl IPHU PEIICHUHN 3a]1a4

YMeHue onepupoBaTh NOHATUAMU: HATYypalIbHOE YUCIIO, LI€JI0€ YUCII0, CTENECHb
C LeJbIM II0Ka3aTeleM, KOPEHb HaTypalbHOH CTENEHH, CTEHEHb C
palMoOHAIbHBIM IIOKa3aTelieM, CTENEHb C JCHCTBUTEIBHBIM I0Ka3aTENIEM,
jgorapudM Ymcia, CHHYC, KOCHHYC W TAHT'€HC MPOU3BOJIBHOTO YHCIA, OCTATOK
[0 MOAYNIO, PAlMOHAJIBHOE YHUCIO, HPPALMOHAIBHOE YHUCIIO, MHOXKECTBA
HaTYpaJIbHBIX, ILEJIBIX, PALMOHAIBHBIX, JEHCTBUTEIBHBIX 4YHCEN; YMEHHE
UCIOJIb30BaTh MPHU3HAKK JECTUMOCTH, HAUMEHBIIUH OOLMi JaenuTenb |
HalMEHbllee ofllee KpaTHOe, anropuT™ EBknuMaa mnpu perieHuu 3ajad;
3HAaKOMCTBO C Pa3JIMYHBIMU IO3UIMOHHBIMM CHUCTEMaMH CUUCIICHUS; YMEHUE
BBIIIOJIHATh BBIYMCICHHE 3HAUYEHUMH M INpeoOpa3oBaHMsl BBIPAKEHHH cO
CTeneHs MU U Jorapudpmamu, npeoOpa3oBaHUs  JIPOOHO-pAIOHATBHBIX
BBIpQXKEHHH; yMEHHE ONEepUPOBaTh MOHIATUSAMM:  IIOCIEIOBATENBHOCTD,

apudmeTnyeckas MpOrpeccHsi, TeoMeTpUYecKass Mporpeccusi, OECKOHEYHO




yOBIBaro1ast reoMeTpHYecKast IIPOrPECCHS; yMEeHHe 3aJaBaTh
II0CJIEIOBATEAbHOCTH, B TOM 4YMCJIE C IOMOIIBIO PEKYPPEHTHBIX (HOpMYyI;
YMEHHUE ONEepUpoBaTh MOHATUAMHU: KOMIUIEKCHOE YHCIO, CONpPSKEHHBIE
KOMILIEKCHBIE YMCIIa, MOJYJIb U apr'yMEHT KOMIUIEKCHOTO 4uciia, popMa 3arucu
KOMILJIEKCHBIX qucen (reomeTrpuyeckas, TPUTOHOMETPUYECKAs] u
anreOpanwdeckas); yYMETb TPOUZBOAWTH apUMETHUECKHE JIEUCTBHUS C
KOMIUIEKCHBIMU YHCJIaMH; IPUBOJIUTH IPUMEPHI UCIIOJIb30BAaHUS KOMIUIEKCHBIX
YHCeJl; OIEPUPOBATH MOHATUAMU: MaTpulia 2X2 u 3X3, onpeaenuTesib MaTPULIbI,

I‘GOMGTpI/I‘-IeCKI/Iﬁ CMBICJT OIIPECACITIUTECIIA

YMmenue ONCpUpoOBaATH INOHATHUAMMUN palluOHAJIbHBIC, HppalHOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCI(I/Ie, TPUTOHOMCTPHUYCCKUC
YpaBHCHHA W HCPABCHCTBA, UX CHUCTCMBbI; YMCHUC OIICPpUPOBATH INOHATUAMU:
TOXIACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHHUEC, HCPABCHCTBO,
CHUCTCMa ypaBHCHI/II;'I 1 HCPABCHCTB, PaBHOCHUJIIbBHOCTD ypaBHeHHfI, HCPABCHCTB U
CUCTEM; YMCHHUC pPCIIaTh YPAaBHCHHUA, HCPABCHCTBA M CUCTEMBI C IIOMOMIBIO
PaA3JIUIHBIX HpI/IéMOB; pfiiaTb YpaBHCHHA, HCPABCHCTBA HW CHUCTEMBI C
mapaMeTpoOM; MPUMCHATE YPaBHCHUA, HCPABCHCTBA, UX CUCTCMbI IAJId PCHICHUSA
MAaTCMAaTUUYCCKUX 3ada4 W 3a7a4 U3 pa3jInYHbIX obnacreit HAayKu " peanLHoﬁ

KHU3HU

YMeHue  onepupoBaTh  MOHATHAMHU:  (QYHKOMS, UYETHOCTH  (YHKIHUH,
HNepUOUYHOCTh  (YHKUIUH, OrPAHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
¢GyHKIMU, S3KCTpeMyM (GYHKIWH, HauOOJbIllee W HaMMEHbIIEE 3HAYCHUS
(yHKIMU Ha MPOMEXKYTKE, HempepbiBHAs (YHKIMSA, aCUMNTOTHI TIpaduka
¢GyHKIMM, TepBas W BTOpas TNPOW3BOAHAS (DYHKUIUH, T€OMETPUYECKUH WU
(U3MUECKHI CMBICI TIPOU3BOIHOM, TEPBOOOpA3Hasi, ONpeACIEHHBI HHTETPa,;
YMEHHE HaxOJWTh AacHMNTOTH rpaduka (QYHKIMH; YMEHHE BBIYUCIATH
IPOU3BOJIHBIE CYMMBI, IPOHM3BEICHHS, YAaCTHOTO W KOMIIO3MUMH (DYyHKIHH,
HAaXOJHUTh YypaBHEHHE KacaTelIbHOW K rpaduky (QYHKIHHM; YMEHHE HAaXOAWUThH
NPOM3BOHBIE SJIEMEHTAPHBIX (DYHKIMW; YMEHHE HCIIOJIB30BaTh MPOU3BOIHYIO
JUTS iCCIeIoBaHusT (DYHKIMIA, HAXOAUTh HAauOOJBIINE ¥ HANMEHBIINE 3HAYCHHUS
(GyHKUIWH; CTPOUTh TpadUKd MHOTOWICHOB C HCIIOJIB30BAaHUEM armapara
MaTeMaTHYECKOTO aHalIW3a; MPUMEHSATh MPOU3BOJHYIO [UISI HAXOXKICHUS
HAWJy4IIero peUIeHWs B NPUKIAJAHBIX, B TOM 4YHCIE COLHUAIBHO-
HSKOHOMHUECKUX U (PU3MUECKUX 3a/la4ax; HAXOIUTh IUIOMau U 00BEMBI QUTY C
MIOMOIIBIO MHTETpaja; IPUBOIUTH IPUMEPHl MATEMATUYECKOT'O MOJICITUPOBAHHUS

¢ moMoIbko TuddepeHIuanbHbIX ypaBHEHUN




YMeHue omnepupoBaTh MOHATUSAMHU: Tpaduk (yHKIMH, oOpaTHas (GyHKUuS,
KOMIO3UIMs  (GyHKIUM, JuHelHHas (yHKUWsA, KBaapaTHuHas (QYHKIUA,
panuoHanbHas QyHKIMS, CTeNeHHas (PyHKIMs, TPUrOHOMEeTpuueckrue QyHKIuH,
oOpaTHbIe TPUTOHOMETPUYECKHE (PYHKITUH, TIOKA3aTeNIbHAsI U JIoTapuMudeckas
GbyHKIMM, yMEHHE CTPOUTh TpauKU U3YUYCHHBIX (YHKIUH, BBITOTHATH
npeobpazoBanus rpaduKoB (HYHKIHMA, MCIOJIB30BATh TpadUKU ISl U3yUCHUS
NPOIIECCOB W 3aBHCHMOCTEH, TpPU pEHICHHH 3aJad W3 JpYyrux y4eOHBIX
NPEIMETOB M 33[a4 U3 PEaTbHOM KXU3HH, BBIpaXaThb (OPMYIaMHU 3aBUCUMOCTH
MEXIy BEIUYMHAMM; HCIIOJIb30BaTh CBOWCTBA W Tpadukud (QyHKIMHA IS
peleHusl ypaBHEHMH, HEPABEHCTB M 3aJad C MapaMeTpaMu; H300paxkaTh Ha
KOOPAMHATHON IIJIOCKOCTH MHOKECTBA PELICHUN YPABHEHUMN, HEPABEHCTB U UX

CHUCTEM

YMeHue pemaTh TeKCTOBBIC 3a/1a4M Pa3HBIX THIIOB (B TOM YHCIIEC HA MPOLEHTHI,
JOJM W YacTH, Ha JBW)KEHHUE, paboTy, CTOMMOCTh TOBapOB W YCIIYT, HAJIOTH,
3a7a4d W3 O0JacTH YIpaBiICHUS JUYHBIMH M CEMEHHBIMH (PUHAHCAMH);
COCTaBJIATh BBIPA)KCHUS, YPABHEHUS, HEPABCHCTBA U UX CHUCTEMBI 110 YCIOBUIO
3aJlaud, MCCIIE0BATh TOyYeHHOE pPEIIeHHEe W OICHWBATh IMPABIOIOA00HOCTD
pe3yNbTaTOB;, yMEHHE MOJCIUPOBATh pPCATbHBIC CHTYyallMd Ha  S3BIKE
MAaTEMAaTUKH, COCTABJIATH BBIPAXKCHUA, YPABHCHHA, HCPABCHCTBA U UX CUCTCMBI
[0 YCIIOBHIO 3a/1a4M, HUCCIIEAOBATh MOCTPOCHHBIE MOJEIH C HCIIOJIb30BAaHHEM

anmaparta anreOpbl, HHTEPIPETUPOBATH OJTYYCHHBIN pe3yIbTaT

YMeHue omnepupoBaTh MOHATUSAMHU: CpelnHee apudmMeTHueckoe, MeIuaHa,
HauOoNblllee U HAMMEHbIIEE 3HAYCHHUA, pa3Max, ANCIEpPCHs, CTaHAApTHOE
OTKJIOHEHHE YHCJIOBOTO Habopa; yMeHHe U3BIEKaTh, HWHTEPIPETHUPOBATH
uHbOpMaIMIO, TPEICTaBICHHYI0 B Tabnmuiax, Ha JaMarpaMmax, rpadukax,
OTPaXXKaIOIIYI0 CBOMCTBA pEaNbHBIX MPOLECCOB M SBICHUM; MpPECTaBIAThH
uHGOPMAIIMIO C MTOMOIIBIO TAOIUI M THArPaMM; HUCCIIEN0BATh CTATUCTHUYECKHE
JaHHbIE, B TOM YHCJIe C IPUMEHEHUEM IpaUYECKUX METOAOB U AJIEKTPOHHBIX
CPEICTB; IpadHUuecKyd HCCIE0BaTh COBMECTHbIE HAOIIOAEHHS C IOMOIIBIO

JMarpaMM paccenBaHus U JIMHEMHOW perpeccuu

YMeHne onepupoBaTh MOHSATHAMH: CIYYalHBIM OMBIT M CIy4ailHOE COObITHE,
BEPOATHOCTh CJIYYalHOrO COOBITHS; YMEHHME BBIUUCIATH BEPOSTHOCTH C
UCTIOJIb30BaHUEM TpaUUecKuX METO/IOB; MPUMEHATh (HOPMYJIbI CIOXKEHHS M
YMHOXXEHHUSI BEpOATHOCTEH, (OpMyilTy TOJHOM BEpOSATHOCTH, (HOpPMYILy
bepnynnu, xomOuHaTtopHble ¢akThl U (OPMYJbl; OLEHMBATH BEPOSITHOCTU

pEalIbHBIX CO6BITHﬁ; YMCHHUE OIICPHUPOBATH NMOHATUAMMU! cnyqaﬁHa;I BCINYHHA,




pacripesielieHne BEpOSITHOCTEH, MaTeMaTH4ecKoe OKUAAaHUe, AMUCIEepCUus Hu
CTaHAApPTHOE OTKJIOHEHHWE CIy4aliHON BEJIMYHMHBI, (QYHKIMU paclpeesieHHus M
IUIOTHOCTH PaBHOMEPHOTO, MOKa3aTeIbHOIO M HOPMAJILHOTO paclpe/esICHHN;
YMEHHE HCHOJb30BaTh CBOMCTBA W3YYCHHBIX paCIpeleNeHUH Ui peleHust
3aj1a4; 3HAKOMCTBO C MOHSATHAMH: 3aKOH OOJIBIINX YUCEII, METObI BEIOOPOYHBIX
WCCIIEZIOBAaHUI;, YMEHHE TMPHUBOJUTH MPHUMEPHI MPOSIBICHUS 3aKOHA OOJBIINX
qyrcel B MNPHUPOIAHBIX M OOIIECTBEHHBIX SBICHUSX; YMEHHE OIEPHPOBATH
NOHATHSIMH:  COYETaHHWE, IIEPECTAHOBKA, YWCIO  COYETAaHUH,  YHCIIO
nepecTaHoBoK; OMHOM HbIOTOHA; yMEeHHE MPUMEHSATh KOMOMHATOPHBIE (haKThl U
paccykaeHus JUis peUleHHs 3adad; OLEHHBATh BEPOSTHOCTH PEaJbHBIX
COOBITHH; COCTaBISATH BEPOSTHOCTHYIO MOJAEIb UM  HHTEPIPETUPOBATH

HOJ'Iy’quHHﬁ pe3yiibTaTt

YMeHue onepupoBaTh MOHSATUSMU: TOUKA, MpsAMas, MIOCKOCTh, MMPOCTPAHCTBO,
OTPE30K, Jy4, BETMYMHA YTJIa, MJIOCKUI yroJ, IBYTpaHHBIA YTroi, TpEXTpaHHBIN
yroJl, CKpEIIMBAIOIIMECS MpsMble, MApaIEIbHOCTh U IMEPHEHIUKYISIPHOCTD
OpSIMBIX U TUIOCKOCTEH, YOl MEXAYy MPSMBIMH, Yrol MEXKIy NpsSIMON Hu
IJIOCKOCTBIO, YTOJl MEXKY IIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH,
paccTOsSIHUE MEXKIY TMPSMBIMH, PACCTOSHHE MEXIY IUIOCKOCTSIMH, YMEHHE
UCTIONIb30BaTh TIPH  PEIICHWH 33/Jad  HW3ydeHHbIE (AKTBI W TCOPEMBI
IUTAHUMETPHUH;, YMCHHE OIICHHBATH pa3Mepbl OOBEKTOB OKPYKAIOUIETO MHPA;
CTPOUTH MATEMAaTHUYECKUE MOJIEIH C IOMOIIBIO T'€OMETPUUYECKUX TMOHATUUA U

BCJIMYMH, pCIIaTh CBA3aHHBIC C HUMU NPAKTUYCCKHUC 3a1a9U

10

YMeHue omnepupoBaTh MOHATHAMHU: IUIOIAAbL (Urypbl, 00BEM QUrypHI,
MHOTOTPaHHHK, MPaBUIBHBIA MHOTOTPAaHHHUK, CEYEHHE MHOTOTpaHHUKa, KyO,
napajuiefienunen, npusMa, Nupamuiaa, Qurypa M MOBEPXHOCTh BpaIICHHUS,
WINHApP, KOHYyC, Imap, cdepa, miom@nab cdepbl, IUIOMAAb MOBEPXHOCTU
NUPaMUJBI, TPU3MBI, KOHyca, LMIUHApA, OO0BEM Kyba, MNPSAMOYTOJIBHOTO
napajuiesienunena, TUpaMubl, IpU3Mbl, HWINHAPA, KOHYyca, I1apa, pa3BépTKa
MOBEPXHOCTH, CEYEHHs KOHyca U UWIMHIApA, NapajuleJibHble OCH WIH
OCHOBaHHUIO, CEUEHHWE I1apa, IUIOCKOCTh, Kacaromiascs cdepbl, LUIMHIpA,
KOHyca, yMEHHME CTPOUTh  CEUCHHE  MHOTOIpaHHHKa, H300paxkaTh
MHOTOTPaHHHUKH, (UTYPHI U MMOBEPXHOCTH BPAIICHUS, UX CEYCHHS, B TOM YHCIIE
C TIIOMOIIBI0 D3JEKTPOHHBIX CpPEACTB; YMEHHME NPUMEHATH CBOWCTBA
reOMETPUYECKUX (Uryp, C€aMOCTOSTEIbHO (HOPMYTUPOBATh OIpENEICHHUs
u3yyaeMmbIX (GUryp, BBLABHraTh THIOTE3bl O CBOMCTBaX M TMPU3HAKAX

TCOMECTPUICCKUX q)Hpr, 00OCHOBBIBATH HJIU OomnpoBepraTtb HX; YMCHHC




IMPOBOIUTH KJ'IaCCI/I(bI/IKaI_II/IIO (I)I/Il“yp 10 Ppa3JIMdYHbIM IIPU3HAKAM, BBIIIOJIHATH

HCO6XO,Z[I/IMBIC JOINOJTHUTECIIBHBIC ITIOCTPOCHUSA

11

YMeHue onepupoBaTh MOHATHSAMMU: ABMIKEHUE B IIPOCTPAHCTBE, NapajllebHbIN
MEPeHOC, CHUMMETPUS Ha IUIOCKOCTH © B IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBanue MoA00Hs, Mo00HBIE (DPUTYPBHI; YMEHHE pacrliO3HABaTh pPaBHBIC
u 1noaoOHble (UTYpBl, B TOM YHUCJIE B NPUPOJE, HUCKYCCTBE, ApXUTEKTYPE;
UCIIOJIb30BaTh I'€OMETPUUECKUE OTHOLIEHMsI NpU PEIICHUU 3a/ad; HaXOAWUTh
reOMETPUYECKHEe BEJIWYHMHBI (IUIMHA, Yrojl, IUIoaab, 00BEM) NpPU pPEUICHUN
3aJa4 U3 JAPYruX Yy4YeOHBIX NPEIMETOB M U3 peallbHOW JKU3HU; YMEHHUE
BBIYMCIIATh TCOMETPUYECKHE BEJIWYMHBI (JJMHA, YTOJ, IUIOLaab, OOBEM,
IUIOIIAIb TTOBEPXHOCTH), MCIONB3YsSd M3y4YCHHbIE (POPMYIIBI U METOIbl, B TOM
Yucie: IUIOMAAb MOBEPXHOCTU MHPAMUBlL, TPHU3MBI, KOHYyca, LHJIMHIPA,
wioaas chepsl; 00bEM KyOa, IPSIMOYTOJbHOTO Mapajuiesenumesa, NupaMubl,
NpU3MBbl, IWIMHIpPA, KOHYyca, IIapa; yMEHHE HAXOAUTh OTHOIIEHHE O0BEMOB

no100HBIX (Uryp

12

YMeHue omnepupoBaTh TMOHATHUSMHU: TPSIMOYrojibHAs CHCTEMa KOOpPJMHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPJAMHATHI BEKTOpa, CyMMa BEKTOpPOB,
NPOM3BEICHNE BEKTOPa HA YUCIIO, PA3JIOKEHHE BEKTOpa 10 0a3ncy, CKasIpHOE
IIPOU3BEJICHNE, BEKTOPHOE IPOU3BEICHUE, YOI MEXAY BEKTOpPAMH; YMEHHUE
UCIIOJIb30BaTh  BEKTOPHBII M KOOpJAWMHATHBIA  METOJ Ul  pPELICHUS

TCOMECTPUUCCKHUX 3a/la4d U 3a1a4 APYTUX y‘-IC6HLIX npeamMeToB

13

YMenue BbIOMpaTh MOAXOASIIMNA METOA Ui DPELISHUs 3aJadyd; MOHUMaHUE
3HAYUMOCTH MaTeMaTUKU B U3YYEHHUU MIPUPOAHBIX U OOIIECTBEHHBIX IPOIECCOB
U SIBICHMI; yMEHHME pAcCIO3HaBaTh MPOSABIEHHWE 3aKOHOB MAaTeMaTUKU B
UCKYCCTBE, YMEHHE TMPUBOAUTH MPUMEPHl MATEMaTHUYECKUX OTKPBITHIA

POCCHICKOW U MUPOBOM MaTEMATUYECKOU HAYKH




IHHEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBIX HA EI'D
1O MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

Kon
1 Hucna v BBIYUCICHUS
1.1 Harypanbnslie u niensie uncia. [IpuzHaku AeTUMOCTH LEbIX YHCeT
12 Pammonanbhple  unciaa. OOBIKHOBEHHBIE U JIECATHYHBIE JApPOOH, IPOLEHTHI,
' OeCKOHEUHbIE NEPUOIUUECKUE IPOOH
13 ApubdmMeTnuecKrii KOpeHb HaTypalbHOW cTeneHu. J[eWcTBus ¢ apudmeTndecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETICHU
14 Crenens ¢ 1ensiM nmokasarenaeM. CTeneHb ¢ pallMoOHaIbHBIM MoKa3aTesneM. CBolicTBa
' CTETIeHU
15 CuHyc, KOCHMHYC W TaHIEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTAaHT'€HC YHUCIOBOTO apryMeHTa
1.6 Jlorapugm uucna. JlecsTuyHble U HaTypalbHbIE JOrapupMbl
JlelicTBuTenbHble uucia. ApudMeTHdyeckue onepanuud ¢ JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOGnmk€HHble BEIYMCICHMS, TIPABUJIa OKPYIJICHUs, IPUKUIKA U OLIEHKA
pe3yibTara BBIYMCICHUN
1.8 [TpeoOpa3oBanme BEIpAKESHUI
1.9 KomrmuiekcHble uncna
2 VYpaBHEHUS U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIIMOHANIBHBIE YPABHEHUS
2.2 HppanroHansHbIe ypaBHEHUS
2.3 TpuronomeTpuueckue ypaBHEHUS
2.4 [Toxa3zarenbHble U JOrapu(PMUUECKIE YPaBHEHUS
2.5 Lenpie u poOHO-palOHATIBLHBIE HEPABEHCTBA
2.6 WppanuoHanbHble HEPABEHCTBA
2.7 [TokazarenbHble U JOrapupMUIECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 CucTteMbl U COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 VYpaBHeHUs, HEPAaBEHCTBA M CHCTEMBI C TTapaMeTpaMH
211 Matpuna cucTeMbl JIMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTpULIbL
3 @OyHKIMK U rpaduKu




OyHkuusa, cnocodbl 3anaHus QyHkuumd. ['padux QyHkumu. B3aumHo oOpaTHbIE

31 dbynkuun. Yétapie n HeuéTHBIC QyHKIMu. [leprnoanyeckue GyHkmm
OOnactp ompeneneHuss W MHOXKECTBO 3HaueHWd ¢yHkumu. Hymn ¢yHKImm.
3.2 [lpomMexXyTku  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
' MakcumymMbl U MUHUMYMBI (QyHKIMH. HanGonbliee M HauMeHblee 3HaYCHHE
(GYHKLIMHU Ha IPOMEXYTKE
33 CrenenHass (QyHKIUS C HaTypajJbHBIM M LEJbIM IoKa3zatesneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduk KOpHsS N-0if CTENEHU
3.4 Tpuronomerpuueckue GyHKIIUU, UX CBOWCTBA U rpaduKu
35 [Toka3zarenbHast u Jorapudmuueckas GyHKIUU, UX CBOWCTBA U TpaduKu
36 Touku paspeiBa. Acumnrorsl rpadukoB ¢yHknmic. CBoiicTBa  (QYHKIHIA,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTeIbHOCTH, CIIOCOOBI 3aaHus IIOCIIEI0BATCIbHOCTEH
3.8 ApugpmeTrnueckas 1 reomeTpudeckas nporpeccuu. @opmyiia ClI0KHBIX TPOLEHTOB
4 Hauana maTematuueckoro aHanuza
4.1 [TpousBoanas ¢pynkumu. [Ipon3BoHbIC 2JIEMEHTAPHBIX (PYHKITHI
[IpumeHeHre NPOU3BOAHON K UCCIENOBaHUIO (QYHKIMA HAa MOHOTOHHOCTh H
4.2 sKCTpeMyMbl. Haxoxmenne HamOOJbIIEro ¥ HAMMEHBIIETO 3HA4YeHUs (QyHKIMH Ha
OTpe3Ke
4.3 IlepBooOpasnas. Murterpain
5 MHo>kecTBa U JIOTUKA
51 MHOKecTBO, Onepalu HaJl MHOKecTBaMHU. [{narpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTh B cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTHKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 I'eometpus
7.1 durypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKI
7.4 Tena v MOBEpXHOCTH BpaIllEHUS
7.5 KoopauHaTs! 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI /UIAA YYEHUKA

* MaremaTuka: anrebpa v Hauajaa MaTeMaTUYECKOr0 aHAIN3a, TE€OMETPUSL.
I'eomerpus. 10-11 kiacc. Aranacsan JI.C., byryzoB B.®., Kagomues C.b. u np.

AxnmonepHoe oburectBo «M3marensctBo «IIpocBenieHue»

METOANYECKHUE MATEPUAJIBI IUISA YYUTEJIA
I'eomerpus. [Toypounsie pa3padorku. 10-11 knaccsl : yuebHoe nmocodue st
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