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HOACHUTEJIBHAS 3AIINCKA

PaGouast mporpamma ydeOHoro kypca «l'eomerpus» 0a30BOro ypoBHS st
oOyuatomuxcst 10 —11 kimaccoB paszpabotaHa Ha ocHOBe DenepaibHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIapTa CPeAHEro 0o0IIero oopa3oBaHus,
C y4éTOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTEMaTUYECKOMY OOpa30BaHUIO, W TPAJAUIHA POCCUUCKOTO 0Opa3oBaHUSI.
Peanuzamnus nporpamMMbl oOecrieunBaeT OBJIAJACHUE KITIOYCBBIMU KOMIICTCHITUSIMU,
COCTABJISIFOIIIUMH  OCHOBY JISI CAaMOPA3BHTHS M HEMPEPHIBHOTO 0OO0pa30BaHUS,
[EJIOCTHOCTh OOIIEKYJIbTYPHOIO, JHYHOCTHOTO U I[I03HABATEIILHOTO pPa3BUTHUSA
JUYHOCTH 00YYarOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxnocTe ydeOHOro Kypca TE€OMETPHUM Ha YPOBHE CPEIHEr0 OOIIero
oOpa3zoBanusi OOyCJIOBJIEHA TMPAKTUYECKOW 3HAYMMOCTHIO METANpeJIMETHBIX |
NPEAMETHBIX PEe3yJbTaTOB OOYy4YeHHS TC€OMETPUH B HAIPABJICHUH JMYHOCTHOIO
pa3BuTHs oOydaromuxcs, GopMHUpPOBaHUS (PYHKIIMOHAILHON MaTeMaTH4eCKOM
IPaMOTHOCTH, U3YUYEHUS IPYTUX YUCOHBIX TUCIUIUINH. Pa3BuTne y oOyuaromuxcs
MPaBUWIbHBIX MPEIACTABICHUM O CYHIIHOCTH U TMPOUCXOXKICHUU T'€OMETPUUECKUX
a0CTpakiMii, COOTHOIICHUH PEAJIbHOI0 W HJACAIBHOTO, XapaKTepe OTPa)KEHUs
MaTeMaTH4eCKOW HAyKOM SBJIEHUM M NPOLECCOB PEAJbHOIO MHpPA, MECTE
F€OMETPUHU B CUCTEME HAYK U POJIM MaTEeMaTUYECKOTO MOJICTUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYUHOT'O MUPOBO33PEHUS
y4Yalluxcsi, a TaKKe KauyeCcTB MBbIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomerpus siBasieTcs OAHUM K3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak OO0ECIEeYMBAET BO3MOXKHOCTh H3YUYEHHS Kak
JTUCHUIUIMH €CTECTBEHHO-HAYYHOU HAMPaBIEHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MbIUIeHHe, (GopMupyeMoe MpH HU3YYECHUH OOyYaronmMucs
MOHSATUHHBIX OCHOB T€OMETPHUH M TIOCTPOCHHUH IIETIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJIC pEUICHUs] TeOMETPUYECKHX 3a7ay, YMEHHUE BBIJIBUTaTh M OIPOBEpPraTh
TUIIOTE3bl HEMOCPEACTBEHHO MCIOIB3YIOTCS MPU PEHICHUH 337a4 €CTECTBEHHO-
HAyYHOTO IIUKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHue OpueHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JIACTAX MEATENILHOCTH uesioBeka. OpueHTalusl 4yeloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHUaIbHOrO ObITHs, QopMma
OTPaXXEHUs OKPYXKAIOIIETO MUPA, YCIOBHE YCIEIIHOTO TMO3HAHUS U AKTHUBHOTO
npeoOpa3oBaHusi  JAeUCTBUTENIbHOCTH. OnepupoBaHHe  MNPOCTPAHCTBEHHBIMU
oOpazamMu O00BEIUHSIET pa3Hble BUAbl y4eOHOH U TPYIOBOH JEATEIbHOCTH,



ABIIICTCA OJHUM U3 MNPO(PECCHOHATBHO BAXKHBIX KAadyeCTB, IMOITOMY aKTyajlbHa
3aga4a (opMUpOBaHHUS Yy OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUAHOCTH OOpPa3HOTO MBIIUICHHSI — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JAEATEIHHOCTH 10 MHOTUM HaIlPaBICHUSIM.

Llens ocBoeHust mporpamMmbl ydeOHOro kypca «l'eomerpus» Ha 06a3oBOM
ypoBHE 00yueHus — 00I11eo0pa3oBaTeibHOE W OOLIEKYJIbTYpPHOE pPAa3BUTHE
oOyyaronuxcst  4yepe3  oOecrneyeHue  BO3MOXKHOCTM  MPUOOpETEeHUs U
VICIIOJIB30BAHUSI CUCTEMATHYECKUX TE€OMETPUYECKUX 3HAaHWUM U  JCHUCTBUM,
creu(pUIHbIX T€OMETPUH, BOSMOKHOCTH YCIEIIHOTO MPOIOJKEHHsST 00pa30BaHUs
0 CIIEIUATBHOCTSIM, HE CBSI3aHHBIM C MPUKIIAIHBIM HCIIOJIH30BAaHHEM T€OMETPHH.

[Iporpamma no reoMeTrpuu Ha ©0a30BOM ypOBHE IMpeAHA3HAYEHaA IS
00y4aroluXxcsl CpeAHEN LIKOJIbI, HE UCIBITHIBABIINX 3HAUYUTENbHBIX 3aTPyIHEHUN
Ha YPOBHE OCHOBHOTO 001Iero oOpa3zoBanms. Takum oOpazoMm, oOydarommecs: Ha
06a30BOM YpOBHE JOJKHBI OCBOUTH OOIME MAaTeMaTUYECKUE YMEHHS, CBA3aHHBIC
co crneuupuKod TeOMETPUU M HEOOXOJIMMBbIE IS KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3T0ro, OHM MMEIOT BO3MOKHOCTh M3YUUTh I'€OMETPHUIO OoJiee
riyOOKO, €Cliu B JaJbHEWIIEM BO3HHUKHET HEOOXOJAMMOCTh B TE€OMETPHUUYECKUX
3HaHUAX B MPO(eCcCUOHATBHON AeATEIbHOCTH.

JlocTikeHHe 1eM  OCBOEGHHS TMPOrpaMMbl O0ECIIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3anay. [IpuoputreTHbIMM 3aJayaMM  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 knaccax gBisiroTCS:

o (opMupoBaHHE TPEACTABICHUS O TEOMETPUU KaK dYacTH MHUPOBOM

KyJbTYpPbl U OCO3HAHUE €€ B3aMOCBSA3H C OKPYKAIOIIUM MHPOM;

e (opMupOBaHHE MPEACTABICHUS O MHOTOTPAaHHHUKAaX M TejaxX BpalleHHus
KaK O BOKHEHIIMX MaTEMaTHYECKUX MOJENAX, MO3BOJISIONIUX OMUCHIBATH
Y U3y4YaTh pa3HbIe SBJICHHS OKPYKAIOIIETO MUPA;

e (opmupoBaHue yMEHHs pacro3HaBaThb Ha YepTekKax, MOJCISIX U B
pearbHOM MHpPE MHOTOTPAHHUKH U TEJla BPAIlCHNUS;

e OBJAJCHUE METOAAMM PEIICHMs 3a/lady Ha MOCTPOEHHUS Ha M300paKEHUSIX
MPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHue yMEHHUSA OIEPUPOBATH OCHOBHBIMH TOHSATHUSIMH O
MHOTOTPaHHHUKAX U TEJIaX BPALICHHUS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJICHUE  QITOPUTMAMH  PEIICHUS  OCHOBHBIX  THIIOB  3ajad;
dbopMHUpOBaHHE  yMEHHUS MPOBOJIUTH  HECJOXKHBIE  JIOKa3aTeJbHbIC
paccy X JIe€HUsS B XOJ€ pELIEHHUS CTEPeOMETPUUYECKUX 3alad U 3ahad ¢
MPAKTUYECKUM CO/ICPKAHUEM;

e pa3BUTHE  UHTEIUICKTyallbHBIX ¥ TBOPYECKHUX crocoOHocTen
oOydJaromuxcsi, MO3HABAaTEIbHOM  AKTUBHOCTHU,  HCCIEIOBATEIBCKUX
YMEHHM, KpUTUYHOCTH MBIIICHUS;



e (opmupoBanue byHKIIMOHATBHON IPAaMOTHOCTH, pEJIeBaHTHOM
F€OMETPUU: YMEHHME DPACIO3HABATH IPOSBICHUS TIE€OMETPUUYECKHUX
NOHATUM, OOBEKTOB W 3aKOHOMEPHOCTEH B peaJbHbIX >KU3HEHHBIX
CUTYyallMsIX M TPU WM3YUYEHUU NPYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (HOpMyIUpOBaTh WX Ha S3bIKE
Tr€OMETPUM U CO3JABATh TEOMETPUUYECKNE MOJAEIH, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKUN anmapaTr il pEeleHUs NTPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4y, HHTEPIIPETUPOBATH U OLICHUBATH [TOJIyYEHHBIE PE3YIIbTATHI.

OTnUuuTENbHON OCOOEHHOCTHIO MPOrPaMMBbI SBIISIETCS BKIIOYEHHE B KypC
CTEPEOMETPUM B HaAyajle €ro HW3y4YeHUs 3aJ]ad, pelIaeMblX Ha YPOBHE
UHTYUTHUBHOT'O MMO3HAHUS, U ONPEeNEHHBIM 00pa30M OpraHr3oBaHHasi paboTa HaJl
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO U IPOCTPAHCTBEHHOTO
MBILIJIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JAJbHEUIIEMY U3yYECHUIO ITPEIMETA.

[Ipeanourenue oTaAETCS HATSATHO-KOHCTPYKTUBHOMY METOJY O0YyUYE€HUs, TO
€CTh TCOPETUYECKUE 3HAHUS MMEIOT B CBOEM OCHOBE UyBCTBEHHOCTH IIPEIMETHO-
IPAKTUYECKON JEATENBbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
ydaluxcsi B Kypce€ CTEPEOMETPHM IPOBOJAUTCS 3a CUET pEIICHHs 3aJad Ha
CO3JJaHME  TMPOCTPAHCTBEHHBIX 0O0pa3oB M  3a7a4y Ha  ONEpUpPOBaHUE
IPOCTPaHCTBEHHbIMH oOOpazamu. Coznanue oOpa3a IPOBOAUTCSA C OMOPOM Ha
HarJIAIHOCTh, a OIIepUpOBaHUE O0Opa3oM — B YCIOBUSX OTBICYEHHUS OT
HarJIsAHOCTH, MBICIIEHHOTO U3BMEHEHHUSI €70 UCXOIHOTO COJIEPKAHMUS.

OcHOBHBIE coepkaTenbHble TMHUKU Kypca «l'eomerpun» B 10—11 knaccax:
«MHororpanHukm», «lIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, « Teia BpaleHus»,
«BeKTOpBI U KOOPAMHATBI B IPOCTPAHCTBE». DOPMUPOBAHKE JIOTUUECKUX YMEHUN
pacrpenensercss HE TOJBKO MO COAEPKATENbHBIM JIMHUAM, HO W IO TOJaM
oOy4eHHs Ha YPOBHE CpETHEro 00111ero 00pa3oBaHusl.

ConepxaHue 00pa3oBaHMs, COOTBETCTBYIOLIEE MNPEIMETHBIM PE3YJIbTATAM
OCBOECHHUSI paboueil mMporpamMmbl, paclnpeneNéHHbIM 10 rojaM oOOydeHus,
CTPYKTYPUPOBAaHO TakuM 00pa3oM, 4YTOObI OBJIAQJEHHE TE€OMETPUUECKUMU
MNOHATUSIMU U HABBIKAMH OCYILIECTBIISIOCH MOCIJIEIOBATENIBHO U MOCTYIATENBHO, C
COOJIIO/IEHHEM IIPUHIIUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJIUChH B
oOIIyI0 CUCTEMY T'€OMETPUYECKUX MPEACTABICHUN OOy4YaroIIMXCA, pacluupss U
yriy0isis e€, o00pasys MpoYHble MHOYKECTBEHHbBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenne reomeTpuun oTBoauTCs 2 4yaca B Henento B 10 kinacce u 1 yac B
Hezemo B 11 kiacce, Bcero 3a Ba rojia 00yuyenus - 102 yueOHbIX daca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble M MVI0CKOCTH B IIPOCTPAHCTBE

OcHOBHbBIE  TIOHATHS  CTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMaTHYECKOM TIOCTPOCHHHU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHH U CIIEJICTBUS U3 HUX.

B3anmHoe pacnosiokeHue MpsMBIX B INPOCTPAHCTBE: II€pECEKaroluecs,
napajulelIbHble M CKpemmBaroniuecs npsmele. [lapaiensHOCTs NpAMBIX U
IJIOCKOCTEW B NPOCTPAHCTBE: MAPAJUIEIBHBIE IPSAMbIE B IPOCTPAHCTBE;
NapauieIbHOCTh TPEX MPSMBIX; MAPAIIIETBHOCTh MPAMOM M TJIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAaMM; YIOJd MEXAy NpPSAMBIMA B IIPOCTPAHCTBE.
[TapamienbHOCTD MIJIOCKOCTEN MapalyieIIbHbIC MIJIOCKOCTH; CBOICTBA
napajienbHbIX IUIockocTel. [lpocreifiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpadp, KyO, mapasiesenunes]; ToOCTPOCHHE CEUCHUH.

[leprieHAMKYIAPHOCTD NPSIMOM M IUIOCKOCTH: NEPIECHANKYIISPHBIE NPSIMbBIC B
IPOCTPAHCTBE, NPSAMBIE MNapAJUICIbHBIE M TEPIEHAUKYISPHBIE K IUIOCKOCTH,
NpU3HAK NEPHEHAUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpemMa O IpsSMOU
NEPIEHAUKYIJSIPHON IUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIOJI MEXKIY IPSIMOU U
IJIOCKOCTBIO;  JABYTPAaHHBIM  yroj, JIMHEHMHBIM YroJ JBYTPaHHOTO  yTJIa.
[leprieHIMKYISAp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE
OT TpsAMOM 10  IJIOCKOCTH,  MNpOeKiuss  (GUrypel  Ha  IJIOCKOCTb.
IlepnieHIMKYIAPHOCTD  IJIOCKOCTEW: MPU3HAK  IEPIEHIUKYJSIPHOCTH  ABYX
IJIOCKOCTEN. Teopema o TpEX NEPHEHAUKYISPaX.

MHoOrorpaHHuKH

[ToHsITHE MHOTOTpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOI'OTPAHHUKA, BBITYKJIIbIE
Y HEBBIITYKJIbIC MHOTOI'PAHHUKH; pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yronpHas
OpU3Ma; TPAaHU U OCHOBAHUS MPU3MBI; MpsMas U HAKJIIOHHAs MPU3MbL; OOKOBas U
NOJTHAs IIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuielienunes, U ero cBoicra. Ilupammpa: N-yronapHas nupamuga, TpaHd U
OCHOBaHUE MUPaMUIbl; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMU/IbI; IPaBUIIbHAS U
yced€éHHas nupamMuaa. OJEMEHTbl Npu3Mbl W nupamunabl. lIpaBunbHbIe
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHUMKA; MPABUJIbHAS MPU3MaA U
NpaBWJIbHAs MNHUpPAMHUA; NpaBUJIbHAs TPEYroyibHas MNHUpPaMHAa W TPaBUIIbHBIN
TteTpa’ap; KyO. IlpencraBieHne O MpaBUIBHBIX MHOIOTPaHHUKAX: OKTadp,
noaekadap u ukocadap. CeueHnst npu3Mbl U TUPAMHUJIBI.

CummMeTpust B IPOCTPAHCTBE: CUMMETPHS OTHOCHUTENIBHO TOYKH, MPSAMOW,
IUIOCKOCTH.  JJEMEHThl CUMMETPUM B NHUPAMHMJAAX, lapajuleJenuneaax,
IIPAaBWJIBHBIX MHOTOTPAHHUKAX.



Brruucnenne 5SJIeMEHTOB MHOTOTPAaHHUKOB: pEOpa, WaroHaiv, YIJIBL.
[Inomane OOKOBOW IMOBEPXHOCTH U IMOJHOM IOBEPXHOCTU MPSIMOM IMPU3MBL,
IJIOLAJAb OCHOBAaHWUM, TeopemMa O OOKOBOM MOBEPXHOCTH NPSIMOW MPHU3MBIL.
[Inomans OOKOBOW MOBEPXHOCTH W TIOBEPXHOCTH MPABUIBHOM MUPaMUIBI,
TeopeMa O IUIomaau yceuéHHoW mnupamuapl. [lonstue o0 o0béMe. OO0BEM
UPaMUIbI, TPA3MBI.

[Tono6nsie Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXKIY IUIOIIASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI00HBIX TEJL.

11 KJIACC

TeJsia BpameHus

Hunmuuapuueckas IIOBEPXHOCTb, oOpa3ytomue UMJIMHAPUYECKOU
MOBEPXHOCTH, OCh LWJIUHJAPUYECKON mMoOBepXHOCTU. [lumuHap: OCHOBaHUS U
OOKOBasi TMOBEPXHOCThb, OOpa3ylollas MU OCh, IUION[aAh OOKOBOW M TOJIHOU
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yromue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOoM moBepxHOCTH. KOoHYyC: OcHOBaHME U BeplrHa, 00paszyromias
U OChb, IUIOIIQJlb OOKOBOM W TIOJHOM TIIOBEPXHOCTH. YCEUEHHBIM KOHYC:
o0pa3sylolire U BhICOTA; OCHOBAHUS U OOKOBasi TOBEPXHOCTD.

Cdepa um mrap: ueHTp, paaudyc, AMAMETP; IUIOMIAJb TOBEPXHOCTH CQEpHI.
B3anmMHoe pacnonoxenue chepsl U MIIOCKOCTH; KacaTellbHas IIIOCKOCTh K cdepe;
IJI01a/1b CEephI.

N3o0pakeHue Ten BpalieHus Ha MIOCKOCTH. Pa3BEpTKa UIMH]IpA U KOHYCA.

KoMmOvHanmm Tem BpamieHUss ©W = MHOTOTPAHHUKOB. MHOTOTpaHHUK,
onmucaHHbIH OKOJIO cdephl; cdepa, BOUCAHHAS B MHOTOTPAHHUK, WU TEJIO
BpaIICHUS.

[TonsTre 06 06BEMe. OCHOBHBIEC CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
OpsIMOYTOJIBHOTO Mapajulesienunena v ciaeactBus U3 He€. OO0bEM IMIMHIpA,
KoHyca. O0BEM 11apa U MJI0Mmalb CPEpHI.

[TogoOubie Tenma B mnpocTpaHcTBe. COOTHOILIGHUS MEXAY IUIOHIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TT0I00HBIX TEJL.

Ceuenust muavHApa (TapauieIbHO M MEPIEHAUKYISPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAHHMIO M MPOXOJAIIEe 4Yepe3 BEpIIMHY), CEUEHUs
niapa.

BekTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

Bekrtop Ha miockoctu U B mpoctpaHcTBe. ClioKEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. PaznokeHne BEeKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. IlpaBwio mapamnenenunena. Pemienwe 3amad, CBSI3aHHBIX C
IPUMEHEHUEM IIpaBUJl JACUCTBUM € Bekropamu. IIpsmoyrompHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTOoJl MEXIy Bekropamu. CKaISIpHOE IPOU3BEICHHUE BEKTOPOB.
Bpruncnenue yriioB Mexay OpsIMBIMH U IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a/1au.



IHNIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yibTaThl OCBOCHMS MPOTrpaMMbl y4eOHOTO MpeaMeTa
«MaremaTnka» XapakTepu3yrTCs:

I'paxxnanckoe BociMTaHue:

c(hOpMHPOBAHHOCTHIO TPAKTAHCKON MO3UIIMK 00YUaIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOTO WJI€HAa POCCHUHCKOrOo OOIIeCTBa, TMPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
OpoLenyp TpaxIaHCKOro ooOmectBa (BbIOOPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMOJICICTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHM B COOTBETCTBUH C HX
GYyHKIMSIMU ¥ HA3HAYCHUEM.

IMaTpuoTHyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM IpaxAaHCKOW UICHTUYHOCTH, YBOXKCHUS K
MPOILIOMY U HAaCTOSIIIEMY POCCUICKONW MAaTEMATHKHU, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCHMCKUX MATEMATHUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTHXKEHMN B JPYrMx HaykaxX, TEXHOJIOTHAX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUEM Ty XOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHMS, JTHUYECKOrO  IOBEACHUS,
CBSI3aHHOTO C NMPAKTUYECKUM ITPUMEHEHUEM JOCTHKEHUN HAYKHU U JIEATEIIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOT'O BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO Oy ayIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKJIIOYAs ICTETUKY MATEMATHYECKHX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3ajaad, peuieHui, paccyKIeHUM;
BOCIIPMUMYHUBOCTBIO K MATEMATUYECKUM ACIIEKTaM Pa3IMYHbIX BUIOB HCKYCCTBA.

du3nyecKoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTBHIO YMEHHUS TPUMEHSITh MaTEeMaTUYeCKue 3HaHHUS B
UHTEpecax 3JJ0pOBOTO U O6e30macHoro o0pasa KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0POBBIO (30pOBOC NMUTAaHHUE, COATAHCUPOBAHHBIM PEKUM 3aHATHH U

OT/bIXa, peryispHas duznueckas aKTUBHOCTb); (bu3nUecKoro
COBEPILIEHCTBOBAHMUS, npu 3AHATHIX CHOPTUBHO-037]0POBUTEIBHOM
TSI TEIbHOCTBIO.

TpyaoBoe BocniuTanue:

TOTOBHOCTBIO K TPYJZly, OCO3HAHHEM IIEHHOCTU TPYAOJIOOUS; UHTEPECOM K
pasnuyHbiM  cpepaM  MPOPECCUOHAIBHOM  JESATENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ TMPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOP
Oymymieir mpodeccun u pearr30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TLIAHEI;



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHMYecKoMy OOpa3oBaHHUIO |
caMoOOpa30BaHUIO Ha MPOTSIKEHUU BCEW JKU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYAaCTHIO B PEIICHUH IPAKTUYECKUX 3314 MaTEMATUYECKON HAITPABJIEHHOCTH.

JKO0JIOTHYECKOe BOCIINTAHNE:

c(OPMUPOBAHHOCTHIO 3KOJOTHYECKON KYJbTYpbl, MOHUMAHUEM BIIUSHUSA
COLIMAJIBHO-D)KOHOMHUYECKUX IIPOLIECCOB HA COCTOSIHUE IIPUPOAHOU U COLMAIBHOU
Cpelpl, OCO3HAHUEM TIJIOOAJTBHOIO  XapakTepa HSKOJOTMYECKUX MpodieMm;
OpHMEHTAllMEe HAa NPUMEHEHUE MAaTEMATUYECKUX 3HAHUM Ul PELICHMs 3a1ad B
o0jacTH OKpyXarolled Cpeapl, IUJIAHUPOBAHUS TIIOCTYNIKOB UM OLEHKU HX
BO3MO’KHBIX ITOCJIEACTBUAN JJI1 OKPYKAIOIEH CPEJIbI.

IleHHOCTH HAYYHOI'O IIO3HAHMSA

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOLIECTBEHHOM MPAaKTUKH, IOHUMAaHUEM
MaTEMaTUYECKOM HayKH Kak c(epbl YeJIOBEUYECKOW MAesTeIbHOCTH, ITAloB €€
pa3BUTHS M 3HAYMMOCTH JUI1 Pa3BUTUS LUBUIM3ALMH;, OBJIAJCHUEM S3BIKOM
MAaTeMAaTUKM M MaTeMaTUYECKOW KyJIbTYpOM KakK CPEACTBOM IIO3HAHUSA MUDa;
TOTOBHOCTBIO OCYILECTBIIATh IMPOCKTHYI0 M HCCIECHOBATENbCKYIO ACATEIBHOCTD
WHJVMBUAYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIBTATBI

MeTtanpenmeTHble pe3yibTaThl OCBOCHHS MPOTPaMMbI Y4eOHOTO MpeaMeTa
«MaremaTtuka» XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCliCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU 0eUCTNEUAMU.

1)  Vuusepcanvnvlie  noznasamenvHvle  Oelicmeus, — 0Oecnedusarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX HNPOUECCO8 00YUAOWUXCS (0C8OeHUe
Memo0o8  NO3HAHUA ~ OKpYXCamowe20  Mupa;  npumMeHeHue  J102U4ecKux,
uccnedosamenbCKux onepayuil, ymeHui pabomams ¢ ungopmayueti).

ba3oBble Jjornueckue aeiicTBUs:

e BBIBIATH U XapaKTEPU30BATh CYIIIECTBEHHbIC MPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TOHSATHUN, OTHOIIEHWH MEXAY TMOHATUSIMH; (HOPMYIUPOBATH
OTpeNecHUsT  TOHSATWH; YCTaHABIMBATh CYIICCTBEHHBIA  TPH3HAK
KJaccu(ukanmy, OCHOBAaHUS JUisi OOOOIIEHUS W CpaBHEHHUS, KPUTEPHUU
MIPOBOJIMMOI0 aHAJIN3A;

e BOCIPUHUMATH, (QOpMyIHUpPOBaTH W  MNPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE;
YCJIOBHBIE;

e BBIABIATH  MaTEeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeursi B (aKTax, MAHHBIX, HAONIOACHUSX U YTBEPKICHHSIX;



npejjiaratb ~ KpUTepUM  JUIsl  BBISBICHUS  3aKOHOMEPHOCTEHM U
IIPOTUBOPEYHIL;

e JI€JIaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX H
WHYKTUBHBIX YMO3AKIIOUEHHUM, YMO3aKIIOUEHUM 110 aHATIOTUH;

e TMPOBOJIUTH CaMOCTOSITETILHO JI0Ka3aTeIbCTBa MaTeMaTH4YEeCKUX
YTBEPKIEHUM (MpsIMbIE U OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIHUIO,
MPUBOJUTh TMPUMEPHl U KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBO/JIbI;

e BBIOMpATh CHOCOO pemieHus y4eOHOW 3amayn (CpaBHMBATh HECKOJBKO
BApDUAHTOB pEIlICHUs, BBIOUpPATh HauboJee NOAXOMAUMNA C Y4ETOM
CaMOCTOATENILHO BbIIENIEHHBIX KPUTEPHUEB).

ba3oBble ucciaegoBaTe/bCKue 1efiCTBUS:

e HCHOJIb30BAaTh BOMPOCHI KaK HMCCJIEIOBATEIbCKUM MHCTPYMEHT MO3HAHUS;
(bopMyIMpOBaTh BONPOCHI, (UKCUPYIOLIME MPOTUBOpEUUE, MpolIemy,
yCTaHaBIMBAaTh HUCKOMOE W  JaHHOe, (QopMUpOBaTh  THUIIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3UIINI0, MHEHHUE;

e TMPOBOJIUTH CaMOCTOSITEIILHO CILJITAaHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHME IO YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro
Oo0BeKTa, SIBICHHS, TIPOIECCa, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHUSIMH, MPOIECCAMU;

e CaMOCTOSTENBHO (HOPMYJIUPOBATH 0OOOIEHHS U BBIBOJBI IO pe3yabTaTaM
MPOBEIEHHOTO HAOJIOJCHUS, HMCCIIEIOBAHUsS, OIEHUBATh JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIECHHIA;

e TMPOTHO3UPOBATH BO3MOXHOE PA3BUTHE MPOLECCA, & TAKKE BbIJIBUIAThH
MPEOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumei:

e BBIBIATH JACPUIUTH UHPOPMAILIMH, JTaHHBIX, HEOOXOIUMBIX NI OTBETa
Ha BOIIPOC U JJIsl PEILICHUS 33]1a4u;

e BbpIOMpaTh HUHGOPMAIMIO W3  MCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETHUPOBATH MH(POPMAIUIO
Pa3IUYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypHUpOBaTh WH(MOPMAITUIO, TIPEICTABIATH €€ B Pa3IUYHBIX (OpMax,
WJLTIOCTPUPOBATH Tpaduuecky;

e OIICHUBATH HaJEKHOCTD uH(pOpMaLIIH o CaMOCTOSTENILHO
chOpMYITMPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvhvie KOMMYHUKAMUGHbBlEe  Oelicmeus,  o0becneuugarom

CchOPMUPOBAHHOCMb COYUATILHBIX HABLIKOE 00YHUAIOUJUXCAL.

OO0uenue:



BOCIIpUHUMATh W (GOPMYJIHpPOBATH CYXKICHHUS B COOTBETCTBUU C
YCIOBUSAMH U 1EISIMU OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO
TOYKY 3pPEHHUSI B YCTHBIX U NMHUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJy pelIeHus 3aa4ui, KOMMEHTUPOBATh IIOJy4YEHHBIN PE3yJIbTaT;

B X0JI€ 00CYKJIeHU 3a/1aBaTh BOIIPOCHI TIO0 CYIIIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, pelllaeMoil 3a/1auu, BbICKa3bIBaTh UJI€H, HAIICJICHHbBIE HAa TTIOUCK
pELICHUsI;, COMOCTAaBJISATh CBOM CYXKICHUA C CYXICHHUSIMH JPYTUX
YYaCTHHKOB JUaiora, oOHapy>KWBaTh PAa3IMuMe U CXOJCTBO IMO3UIIMM; B
KOPPEKTHOU opMe HopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,
NPEJCTaBIAThL  PE3yJbTaTbl  PEHICHUS  3aJa4d,  JKCIEPUMEHTA,
UCCJIEIOBAHMS,  NPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS ¢ YIETOM 3a]1a4 TIPE3CHTAIMU U OCOOCHHOCTEH ay AUTOPHUH.

CoTpyaHu4ecTBo:

3)

MOHMMATh W HWCIOJh30BaTh  MPEUMYIIECTBA  KOMaHIHOH U
WHAUBUIYATBHON paOOTHI MPU PEIICHUH YYEOHBIX 3a/1a4; MPUHUMATh I1eITh
COBMECTHOM JIESATEIBHOCTH, IUIAHUPOBATH OPTaHU3AIMI0 COBMECTHOM
paboThl, pacTipenensiTh BUABI padoT, TOTOBapUBATHCS, 00CYXKIATh MPOIIECC
U pe3yabTar paboThl; 0000111aTh MHEHUSI HECKOJIBKUX JIFO/ICH;
y4acTBOBATh B TPYNIOBBIX (popmax padoThl (00CY)AeHHSI, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMbD» U WHBIEC); BBINOJIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOW JIEUCTBHS C JAPYTUMH YjIe€HAMH KOMAaHJIbI;
OIICHMBATh KAa4Y€CTBO CBOCTO BKJaJa B OOIIMA MPOIYKT IO KPHUTEPHSIM,
chOpMyIMPOBAHHBIM YYACTHHKAMU B3aUMOICHUCTBUSI.

Vuueepcanvnuvie  pecynamuenvie  Oelicmeus, obecneuusaiom

G opmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
Camoopranusanus:

COCTaBJIATH IUIAH, AJITOPUTM PEIICHUS 33]]a4i, BEIOUPATh CIIOCO0 peIICHHSI
C Y4ETOM MMEIOITUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUIN C YIETOM HOBOM
nH(pOopMaIuu.

CaMOKOHTPOJIb:

BJIaJICTh HAaBBIKAMM  TIO3HABATEIbHOM pedeKCMM KaK OCO3HaHUS
COBEPILIAEMBIX JIEMCTBUM M MBICIUTENBHBIX IIPOLECCOB, UX PE3YJIbTATOB;
BIAJETh CHoco0aMU CaMONPOBEPKH, CAMOKOHTPOJISI —mpolecca |
pe3yJibTaTa PEIICHUSI MATEMATUYECKOU 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh MpPH PEIICHUU
3a71a4i, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OITUOOK, BHISBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa MU U YCJIOBUAM, OOBSICHATH
IIPUYUHBl JTOCTHKECHHUS WIM HENOCTHKECHHUS DPE3YJIbTAaTOB AECATEIBHOCTH,
HaXOJIUTh OMIMOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

HPEJMETHBIE PE3YJIbBTATBI

10 KUIACC

OmnepupoBaTh MOHATUSIMH: TOYKA, TIPsIMasi, TUIOCKOCTb.

[IpuMeHSTh aKCHOMBI CTEPEOMETPUU W CICICTBUS W3 HHUX TPH PEHICHUH
T€OMETPUUYECKUX 3a]1a4.

OmnepupoBaTh NOHITHAMU: MMAPATUICTLHOCTD U MEPIEHINKYIISIPHOCTD MPSIMBIX
Y IUNIOCKOCTEN.

KrnaccuduiupoBars B3aUMHOE pACIIOJIOKCHHE TPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHUSIMH: ABYTPAaHHBIA YTroJ, TpPaHW JBYTPAHHOTO YTJIa,
pedpo IBYIpaHHOTO YTJia; JUHEHHBIM YroJl JBYTPAaHHOTO YIJIa; TpajycHas mepa
JIBYTPAHHOTO yTJIa.

OnepupoBarh TOHATHSIMH: MHOTOTPAHHWK, BBINYKJIBIH W HEBBITYKJIBINA
MHOTOTPAaHHHK, JIEMEHTHI MHOTOTpaHHUKA, MPaBHJIbHBII MHOTOTPAHHUK.

Pacro3HaBaTh OCHOBHBIE BHUIbI MHOTOI'PAHHHMKOB (ITMpaMuia; TpuU3Ma,
PSIMOYTOJIbHBIN Mapaliiesienurie, Kyo).

KmaccudummpoBarh ~ MHOTOTpAaHHHWKH,  BBIOMpass ~ OCHOBaHUSA IS
Kkiaccu(ukanuy  (BBITYKJIbIE W HEBBIMYKJIBIE MHOTOTPAHHWKHU; TPABUIbHBIE
MHOTOTPaHHHKH; TIPSMbIC U HAKJIOHHBIE TIPU3MBI, TapalIeIICITUTICbI).

OnepupoBarh MOHATHUAMH: CEKYIIasi TNIOCKOCTh, CEYCHHE MHOTOTPAaHHHUKOB.

OOBACHATH IPUHITUIIBI IOCTPOCHUSI CEYEHUH, UCTIONB3YS METO]] CJICIOB.

CTpouTh CEUECHHUS MHOTOIPAHHUKOB METOJIOM  CJIEJOB,  BBITIOJHSTH
(BBIHOCHBIE) TIOCKHUE YEPTE)KH W3 PUCYHKOB TMPOCTHIX OOBEMHBIX (UTYp: BUI
CBEpxy, COOKY, CHH3Y.

Pemate 3a1aun Ha HAXOXKIECHUE TEOMETPUUECKUX BEIMUWH IO 00pa3Iiam Win
anropuT™MaM, TPHUMEHSS HW3BECTHBIC AHAIMTUYECKUE METOJbl TIPHU PEHICHUU
CTaHIAPTHBIX MAaTeMaTHYECKUX 3a/1a4 Ha BBIYMCIICHUE PACCTOSHUN MEXITY IBYMS
TOYKaMHU, OT TOYKA JO TPSIMOHM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPENTUBAIOIIUMHUCS MPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE TCOMETPUICCKUX BEJIMYUH 10 00pa3aM WiIu
QITOpUTMaM, TIPUMEHSS HW3BECTHHIC AHAIUTHUYECKHE METOABl TIPU PEIIeHUHU
CTAaHJAPTHBIX  MAaTeMaTHYCCKUX 3aJad Ha  BBIYUCIICHHUE YIJIOB  MEXIY
CKPENIMBAIOIUMHUCS TPSIMBIMH, MEXKIYy TNPSIMOM H  TUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Brruncnars oObEMBI U IJIOMIAIM TTIOBEPXHOCTEM MHOTOIPAaHHUKOB (IIpU3Ma,
nMpaMusia) ¢ TMpUMEHEHUEeM (QOopMys; BBIYUCIATH COOTHOIIEHUS MEXIY
MJIOIIA/ISIMU TTOBEPXHOCTEHN, 00BbEMaMH TTOJOOHBIX MHOTOT'PAHHUKOB.

OnepupoBarh MOHATHUSMU: CUMMETpPUS B TIPOCTPAHCTBE; ILEHTP, OCh H
MJI0CKOCTh CHMMETPUU; LIEHTP, OCh U TIOCKOCTh CUMMETPUU (PUTYPHI.

N3BnekaTh, mnpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTYypax, MPEeCTABICHHYIO Ha 4YepTexkax U
PUCYHKAX.

[Ipumensarp TeoMerpudeckue GakThl ISl PEHICHUS CTEPEOMETPUUYECKUX
3a71a4, MPEANOoIAratoluX HECKOIbKO IAroB PEUICHUS], €CJIM YCIOBUS MPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

[IpuMeHsATh mpoCTEWIIME MPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CHCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7a4.

[IpuBOIUTH NpHUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
KWU3HU, PACTIO3HABATh MIPOSIBJIEHNE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IpyMeHATh MOJIydYEeHHBIE 3HAHWS Ha IPAKTUKE: aHAIM3UPOBATH PEAIBbHBIE
CUTYyalluM W TMPUMEHATh W3YUYECHHBIE TOHSTHUA B MPOLECCE IOKWCKA PEUICHUA
MaTeMaTH4ecku CHOPMYJIMPOBAHHOW TPOOJEMbI, MOJEIUPOBATh peajbHbIC
CUTyallUh Ha $3bIKE T[E€OMETPUH, MCCIEAOBaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI M TEOpeM, amnmnapara ajareopsl; peniaTh
MPAKTUYECKUE 3a]]a4, CBA3AHHbBIE C HAX0XKICHUEM T€OMETPUUECKUX BEJIMUMH.

11 KIIACC

OnepupoBaTh TOHITHSAMHU: IWJIWHIAPHYECKAs MOBEPXHOCTh, OOpa3yroIIHe
HUJUHIPUYECKOM  TMOBEPXHOCTHU;  IWJIMHAP;  KOHHUYECKas  MOBEPXHOCTb,
oOpa3yrolre KOHHYECKON MOBEPXHOCTH, KOHYC; cpepruecKasi IOBEPXHOCTb.

Pacnio3naBats Tena BpameHus (IWIMHIP, KOHYC, cdhepa U map).

OOBACHATH CITOCOOBI MOTYUYEHHUS TE BPAILICHHUS.

KnaccudunmpoBaTts B3auMHOE pacroyioskeHue chepbl U MIOCKOCTH.

OnepupoBarh NOHATUSAMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA
CEerMEHTA; IIAPOBOW CJIOM, OCHOBAaHUE IIAPOBOI0 CJIOS, BBICOTA LIAPOBOTO CIIOS;
11apOBOM CEKTOP.

Beuucnare  00bEMBI M TUIOIIAAW  TOBEPXHOCTEW TEJI  BpalllCHHS,
re€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYyII.

OnepupoBaTh TMOHSATUSIMH: MHOTOTPaHHUK, BIHCAHHBIK B chepy
OMMCaHHBIA OKOJIO cdephl; chepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpalICHUS.

BbIYucasaTh COOTHOIICHHUS] MEXAY IUIOMAISIMU MMOBEPXHOCTEH U 00bEMaMHU
MOTO0HBIX TE.



N3o0paxkats m3ydaembie (GUTYPHI OT PYKH W C NPUMEHEHHEM TPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) JIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
duryp: BuI cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHUA.

W3Bnekarb, WHTEPHPETUPOBATH M MpeoOpa3oBbIBaTh HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO HA yepTexax U
PUCYHKaX.

OnepupoBarh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BpinonHATE [EUCTBUS CIOXKEHHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOKEHHSI BEKTOpa Ha YUCI0, OOBACHATh, KAKUMH CBOMCTBAMHU OHU 00JIaJAIO0T.

[IpuMeHATH MpaBUIIO Mapajuieienuneaa.

OnepupoBarh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXKIY
BEKTOPAMH, CKAISIPHOE POU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAHAPHBIE
BEKTOPBI.

Haxomute cymMMy BEKTOPOB M IPOU3BEAECHUE BEKTOPA HA YUCJIIO, YTOJI MEXKAY
BEKTOPAMH, CKaJsIpHOE TMPOU3BEACHUE, pPACKIAAbIBAaTh BEKTOp MO JABYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTs reomeTpuyeckue (akTbl JUIsl PELICHUS CTEPEOMETPUUYECKUX
3a1a4, TPEANOJIAraloIuX HECKOJBKO IIAroB PEIICHHUs], €CIU YCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

Pewars mpocreiimme reoMeTpUYecKue 3aladyd Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemarep 3amaum Ha J0Ka3aTeNbCTBO MATEMAaTHYECKMX OTHOLICHHW W
HAXOXKJEHUE FEOMETPUUYECKUX BEJIMYUH 10 00pa3liaM Wi alropurMam, IpuMeHss
W3BECTHBIE METO/IbI IIPHU PEIICHUH CTAHAAPTHBIX MATEMATUYECKHUX 3a/1a4.

[IpuMeHsTh OpoOCTEWIIME MPOrPaMMHBIE  CpPEICTBA M DIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKHX 3a/1a4.

[IpuBomuTh NpUMEpPHl MATEMATHYECKHUX 3aKOHOMEPHOCTEN B MPUPOAE H
YKU3HU, PACTIO3HABATH MIPOSIBICHUE 3aKOHOB T'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJMy4YEeHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATh DPEAJIbHBIC
CUTyallUh W TPUMEHATh HW3YYEHHBIE IIOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTEMaTUYECKU CPOPMYJIMPOBAHHON MPOOJIEMBbI, MOJACIUPOBATH pealbHbIC
CUTyallUM Ha $A3bIKE TE€OMETPUH, MCCIEAOBaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T'€OMETPUYECKUX MOHIATHI M TEOPEM, annapara aareOpsbl; pemarb
IPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEITUYNH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Kontpoabubie | IlpakTunueckue
n/n NMPOrpamMmblI Bcero o0pa3oBaTesibHbIE
padoThI padoThbI
pecypchl
bu6muoreka [IOK
1 B 10
BE/ICHIE B CTEPCOMEIPHIO https://m.edso0.ru/1c209e37
5 [IpsimMbIe M TUIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnmoreka [JOK
[TapannenbHOCTh NPSMBIX U IUNIOCKOCTEN https://m.edso0.ru/1c209e37
3 IlepnieHqUKyYIAPHOCTD NPSMBIX U 12 bu6mmorexa LIOK
IJIOCKOCTEMN https://m.edso0.ru/1c209e37
but6mmoreka [IOK
4 1 1
VYTl MEKIY TIPSIMBIMA U TUTOCKOCTSIMH 0 httos://m.eds00.ru/1c209e37
bubmuorexa [IOK
M 11 1
0 HOTOTPATHIKH https://m.edso0.ru/1c209e37
N bubmuorexa [IOK
6 06 9 1
DOMBI MEOTOTPAHHIKOB https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
7 IT : 4 1
OBTOpPEHHUE: CEUCHHUS, PACCTOSIHUS U YTJIbI httos://m.eds00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5} 0
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHBbIE
HanmeHnoBaHmue pa3jiesioB U TeM (undposrbie)
Ne n/m Konrpoabubie | IIpakTHyeckue
NMPOrpaMMbI Beero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypchl
bu6mmorexa [IOK
T 12
©J1a BpatieHist https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
5 1
OOBEMEL TEN https://m.edso0.ru/1c209e37
BekTopsl M KOOpAMHATEI B IPOCTPAHCTBE 10 1 bubmorexa OK
p P poctp https://m.edsoo.ru/1c209e37
[ToBTOpenue, 0600IICHHE, 7 1 butmmoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edso0.ru/1c209e37
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0
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HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kontpoasnsie | IIpakTnueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
OcCHOBHBIE TIOHATHUSI CTEPEOMETPUU: TOUKA,
npsiMasi, II0CKOCTh, MpocTpaHcTBo. [IpaBuia
1 U300paKeHUsI Ha PUCYHKAX: N300paKeHUs 1 Bubmmorera [IOK
p . pucy ) p https://m.edsoo.ru/aecc77cd
TUTOCKOCTEH, MapaJlIeIbHBIX TPSIMBIX
(0Tpe3KoB), cepeANHBI OTPE3Ka
5 [TonsaTHA: mepecekaromuecs MIOCKOCTH, 1 bubnmnorexa [JOK
MepeCceKaroIMecs MpsaMas U MIOCKOCTh https://m.edso0.ru/2d8a9c99
3 [TonsTus: nepecexaromyecs mIoCKOCTH, 1 bubnmnorexa [JOK
MEPECEKAOUINECS MPAMAsi U INIOCKOCTh https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOTOI'PaHHUKAMH,
4 n300pakeHNEe MHOTOTPAaHHUKOB Ha 1 bubmorexa HOK
p p https://m.edso0.ru/a63959%ed
pPUCYHKaX, Ha MPOEKIIMOHHBIX YepPTEekKax
HavanbHbIe cBelleHUs 0 KyOe U MUpamMHu/Ie,
5 X pa3BépTku U Moaenu. CeueHus 1 bubmorexa LOK
p p ' https://m.edso0.ru/b30dff38
MHOTOTPaHHUKOB
HauanbHble cBeieHus 0 KyOe U mupamue,
6 nX pa3BépTKH U Monein. CeueHnst 1 bubmmorexa [TOK
passep ) https://m.edso00.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsiTHE 06 aKCMOMaTUYECKOM MOCTPOCHUHU
bu6nmoreka [IOK
7 CTEPEOMETPUH: aKCUOMBI CTEPEOMETPHUH U 1

CJIICACTBHA U3 HUX

https://m.edsoo.ru/Occ5c4fe
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[TonsiTHe 06 akCMOMaTHYECKOM MTOCTPOCHUU

bu6mmorexa [IOK

8 CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUN U
P P P p https://m.edsoo.ru/239c8cb4
CIIEACTBUS U3 HUX
[TonsiTHE 006 aKCHOMATHYECKOM TIOCTPOCHUH
9 CTEPEOMETPUU: AKCHUOMBI CTEPEOMETPUHN U bubnnorexa LIOK
PEOMETPHI: peoMeTp https://m.eds00.ru/65c6h106
CJIEACTBUS U3 HUX
[TonsTHE 06 aKCMOMATUYECKOM MTOCTPOCHUHN
10 CTEPEOMETPHUHN: AKCUOMBI CTEPEOMETPUU U bubnnorexa LIOK
p PHH: P P https://m.edsoo.ru/258fc245
CIIEICTBUS U3 HUX
B3anmHOe pacnosioxkeHue IpsIMbIX B
11 IPOCTPAHCTBE: IIEPECEKAIOIINECS bubmorexa LOK
poctp - 1ep B ’ https://m.edso00.ru/1a2520f6
napajuieNbHbIC U CKPEIIUBAIOIIUECS TIPSIMbIE
[TapannensHOCTh MPSMBIX U TUIOCKOCTEH B
12 MIPOCTPAHCTBE: MMapasuIeIbHbBIC IPSIMbIC B bubnmnoreka [JOK
MPOCTPAHCTBE; MAPALIEIBHOCT TPEX https://m.edsoo.ru/93ad36b3
IPSIMBIX
[TapannenbHOCTh MPSMBIX U IIOCKOCTEN B
13 npocrpadcTse: [lapauienbHOCTE OPAMOI U Bubmaorexa ITOK
PocIp $HEp P https://m.edsoo.ru/ee1d19b9
[LUIOCKOCTH
14 VY1l ¢ coHanpaBIIEHHBIMU CTOPOHAMMU Bubmiorexa ITOK
p p https://m.edsoo.ru/9f4071b9
15 VYroi Mexay IpaIMBIMU B IIPOCTPAHCTBE Bubmaorexa ITOK
Ay 1p poctp https://m.edsoo.ru/fe733862
16 Yron MexIy NpsIMBIMA B IIPOCTPAHCTBE bubmorexa LOK
y ip pocTp https://m.edso00.ru/2935a9a0
17 [TapaynenbHOCTh MIIOCKOCTEN: bubnmnorexa [JOK
MapauiebHbIE TUIOCKOCTH https://m.edsoo.ru/2e18f255
18 CRoiicTBa mapayIeIbHBIX TUIOCKOCTEH bubmuorexa [JOK
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https://m.edsoo.ru/e504d656

19 [Ipocreiinme mpocTpaHCTBEHHBIC (PUTYpPHI HA bubnmnorexa HOK
TUTOCKOCTH: T€Tpadip, KyO, Mmapasienenurne] https://m.edso00.ru/4a28dc02
. bubmmoreka [IOK
20 Hoctpoeriite ceterit https://m.edsog ru/1d434dof
. bubmuoreka [IOK
21 Hoctpoerite ceuermit https://m.edSO(I)l. ru/ec26fe5d
Kontponbnas padota no teme "[Ipsimbie u
22 IUIOCKOCTH B IpocTpaHcTse. [lapannensHocTb bubmmorexa LIOK
on https://m.edsoo.ru/9a0a9e56
HPSMBIX M IUIOCKOCTEMN
93 [lepneHIMKyYASIPHOCTH MPSMOI U MIOCKOCTH: bubmuoreka [IOK
NEPHEHIUKYIISIPHBIC IIPSIMBIE B IPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
24 [IpsiMble napaiieabHble U bubnmnorexa [JOK
MEPIECHINKYIISIPHBIE K INTIOCKOCTH https://m.edsoo.ru/0ac11c95
25 [Ipsimble mapasiienbHble U bubnuoreka [IOK
MEPICHAUKYISPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepnesauKyIApHOCTU IPAMON U bubnmnorexa [JOK
IUIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHuKyISIPHOCTH PSIMON U bub6nuoreka [IOK
IUIOCKOCTH https://m.eds00.ru/79165d15
28 Teopema 0 IpsAMOM MEPIIEHAUKYIIIPHON bubnnorexa HOK
IUIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o IpsIMOi IEPIICHAUKYIISIPHOMN bubnmnorexa [JOK
IUIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema 0 IpsIMOi EPIIEHAUKYIIIPHOMN bubnmnorexa [JOK
IIJIOCKOCTH https://m.eds00.ru/7d18834b
31 [lepneniuKysip U HAKJIOHHBIE: PACCTOSIHUE bubmuoreka [IOK

OT TOYKH 0 INIOCKOCTHU, paACCTOSAHUEC OT

https://m.edsoo.ru/33c477d3
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IPSIMOM J10 IIIIOCKOCTH

[leprieHquKysip U HAKJIOHHBIE: PACCTOSIHHUE

bu6nunoreka [IOK

32
oT TO‘-IIfI/I IO TJIOCKOCTH, PACCTOSTHHE OT httos://m.edsoo.ru/66fefadd
PSIMOM 0 TUIOCKOCTH
[lepnienauKyIsip U HAKJIOHHBIE: PACCTOSHUE
33 oT IT)OHKE OyHJIECKOCTI/I aCCTosI{)HHe oT Bubmmorexa [IOK
. A P https://m.edsoo.ru/a5b7b8e3
IPSIMOM 70 TUIOCKOCTH
[lepnieHnuKyIsp U HAKJIOHHBIE: PACCTOSIHUE
34 oT l;quIi[ Oyl'IJ'II(:CKOCTI/I aCCTO$II)HI/Ie oT bubmmorexa [JOK
. a P https://m.edsoo.ru/dbee22bc
IPSIMOM 10 TUTOCKOCTH
35 VYTrabl B IPOCTPAHCTBE: YIOJl MEXAY MPSMOM bu6muoreka [IOK
U IIJIOCKOCTBIO https://m.edso00.ru/6b61b2b4
36 JIByrpaHHBIN yroJi, TUHEHHBIN yroJ bubnmnoreka [JOK
JIBYT'PaHHOI'O yrIila https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJ1, TUHEHHBIN yroil bubmmoreka [IOK
JBYI'PAHHOIO yIjia https://m.edsoo.ru/c7c777ed
38 [lepneHaAuKyISIPHOCTD IIJIOCKOCTEMN: IPU3HAK bubnmoreka [JOK
MEePIEHANKYISIPHOCTH JIBYX IIJIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 [IepnieHIUKYIAPHOCTD INIOCKOCTEMN: TPU3HAK bubnuoreka [IOK
MEPIEHAUKYIAPHOCTHU JBYX IIJIOCKOCTEU https://m.edsoo.ru/ed9e2a8e
40 [TeprnieHIUKYISIPHOCTD MIOCKOCTEH: PU3HAK bubmmoreka [JOK
MEPIECHANKYISIPHOCTHU JIBYX IIJIOCKOCTEM https://m.edsoo.ru/ba75dc57
41 TeopeMa o TpEX NEPHEHAUKYIIAPAX bubsmorexa HOK
P P PHCHAMIY TP https://m.edso0.ru/e4972cdc
42 Teopema o TpEx meprneHAuKyIIpax bubmmorexa LOK
P P PHERIHKY TP https://m.edsoo.ru/52188a7d
b K
43 Teopema o0 TPEX MepHEHIUKYIIAPAX nommorexa O

https://m.edso0.ru/9f246736
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KontponbHast paboTa mo TeMam

m "IlepneHIUKYISIPHOCTD MPSIMBIX U bubnnoreka [IOK
iockocTeil" u "YTIbl MeXKAY NPSIMBIMU U https://m.edsoo.ru/5b971ef3
miockocTsIMu'"

[TonsiTue MHOTOTpaHHUKA, OCHOBHbBIE

45 3JIEMEHTHI MHOTOTPaHHUKA, BBITTYKJIbIC U bubnmnorexka [JOK
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA https://m.edso00.ru/2d24e873
MHOTOTpaHHHUKA
[Tpusma: N-yronbHas npu3Ma; rpaHu v

46 OCHOBaHUS MIPU3MBI; IIPSIMasi U HAKJIIOHHAs bubnmnoreka [JOK
IpU3MBbL; OOKOBAsI U MOJIHASL TOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
IIPU3MBI

47 [Tapannenenunesn, NpsAMOYTOJIbHBIN bubnuorexa [JOK
napajuieJenunes 1 ero CBOMcTBa https://m.edsoo.ru/8a7be683
[Mupamuna: n-yroapHas nupaMuaa, rpaHu U

48 OCHOBaHUE MUPaMUbL; OOKOBas U MOJIHAS bubnmnorexa HOK
[IOBEPXHOCTb MMUPAMUBI; IIPABUIIbHAS U https://m.edsoo.ru/fblcd0a5
yceu€HHas MupaMua
[IpaBuibHbIE MHOTOI'PAHHUKHU: MTOHSITHE
IPAaBUJIBHOTO MHOT'OIPAHHUKA; IPAaBUIIbHAS

49 pu3Ma U NpaBUiIbHAs IHPaMUA; bubmmorexa [JOK

https://m.eds00.ru/074c8865
IpaBUJIbHAS TPEYTOJIbHAS MUpaAMUIA U
MPaBUJIBHBINA TETpadaAp; KyO
[IpencraBnenne o npaBUIBHBIX
50 MHOTOTPaHHHUKAX: OKTadAp, AOACKa’dIp U brbamorexa LOK
https://m.edsoo.ru/a0fdd5bf
MKOCadIp.
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
51 OTHOCHUTENBHO TOYKH, MPSIMOM, MIIOCKOCTH. bubmmorexa [TOK

DneMeHTbl CHMMETPUU B TUpaMuax,

https://m.edsoo.ru/b9e777d9
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napajjiejcnmicaax, rnmpaBUJIbHBIX
MHOI'OrpaHHHUKax

Brrunciaenue 31€eMEHTOB MHOTOT PAHHHUKOB:

butmmoreka [JOK

52
pEOpa, TuaroHau, yribl https://m.edsoo.ru/6cdbecef
[Tnomaas 6OKOBOM MOBEPXHOCTH U TTOJTHOU
53 MOBEPXHOCTHU MPSIMOI MPU3MBI, ILJIOIIA]Tb bubnmnorexka [JOK
OCHOBaHUH, Teopema 0 OOKOBOIt https://m.edso0.ru/37d84157
MOBEPXHOCTH MPSIMOU TPU3MBI
[Tnomaae 60KOBOM MOBEPXHOCTH H
54 MOBEPXHOCTH MTPABUIILHOM MUPAMHU/IBI, bubnmnoreka [JOK
TeopeMa O IJIOMAan OOKOBOH TOBEPXHOCTH https://m.edso0.ru/5603e30b
YCEUEHHOU MUPAMUBI
55 KontponbHas pabota no teme bubnuorexa [JOK
"MHuororpaHHukn" https://m.edso00.ru/a95f5c04
" bubmuorexa [JOK
56 II 0 00
OFITHE OB 0DBEME https://m.edso00.ru/7ad0020b
N bubmmorexa [JOK
57 0
OOBEM MpaMHAb https://m.eds00.ru/235171b3
N but6mmoreka [{OK
>8 OOREM mHpanizet https://m.edsoo.ru/fA7dfefd
N bubmuorexa [JOK
59 06
BEM THpAMIIH https://m.eds00.ru/79c10312
N bu6nmoreka [IOK
60 06
DOM TVpAMILIL https://m.edsoo.ru/2faadc3f
" bubmuorexa [JOK
61 06
DM TIPHIMEL https://m.edso00.ru/79853608
62 O0BEM TPU3MBI bubmorexa [JOK

https://m.edsoo.ru/1e053890
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butmmoreka [JOK

N 1
63 OOBEM mpH3MbI https://m.edsoo0.ru/482d3f51
64 Kontponsnas padota o teme "OO0BEMBI 1 bubmmoteka [JOK
MHOTOTpaHHHUKOB" https://m.eds00.ru/28a6573c
[ToBTOpEeHME, 0000IIIEHNE CUCTEMATH3AITUS
65 sHanuii. [TocTpoeHne ceueHnii B 1 bubnnorexa LOK
) p https://m.edso00.ru/098bedad
MHOTOTPaHHHUKE
[ToBTOpeHmMEe, 0600IICHNE CUCTEMATH3AIHS
3HaHUU. Beraucienne paccToIHUN: MEXKITY
66 JIBYMS TOUKAMH, OT TOYKH 10 OPAMOM, OT 1 bubnnorexa LIOK
Y ’ P ’ https://m.edso00.ru/f7792ba9
TOYKH JI0 IJIOCKOCTH, MEXKTY
CKPEIIMBAOIIMMHUCS MIPSIMBIMH
bu6nmoreka [IOK
67 " 0 1
TOTOBA KORTPOTILHAA paboTa https://m.edso0.ru/b9146bc0
[ToBTOpeHue, 0600MIeHNE CUCTEeMAaTH3AITNS
3HaHui. BeI4uciieHue yriioB: MexX,
68 CKPEIINBAIOIINIMUCS HyHMLIMI/I MeH . 1 bubmorexa LOK
P mv B P > MERAY https://m.edso0.ru/56765e8h
NPSIMOM U TUTIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YTII0B MEXIY TUIOCKOCTSIMHU
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
undpoBbIie
Ne ni/m Tema ypoka Kontpoabubie | IlpakTHueckue bp
Bcero oOpa3oBaTe/ibHbIE
padoTbI padoThI
pecypcebl

1 Cdepa u map: meHtp, paanyc, IuaMeTp; 1 bubnnorexa [JOK
TUIOMIA/Ib TOBEPXHOCTHU ChEphI https://m.edsoo.ru/0341bc2b
Bsaumnoe pacnonoxenue chepsl u

bu6mmoreka [IOK
2 TJIOCKOCTH; KacaTellbHas IIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
ctepe; momanas cheps

3 N3o6pakenune cdepsl, mmapa Ha MIOCKOCTH. 1 bubnnoreka [JOK
Ceuenus mapa https://m.edsoo.ru/bc15f7f2
Hununapudeckasi MIOBEPXHOCTD,

4 o0pa3yroIue MIIHHIPUICCKOM 1 bubmmoreka [JOK
ITOBEPXHOCTHU, OCh LIWJIMHPUIECKON https://m.eds00.ru/6054b8cl
MMOBEPXHOCTHU
Hunuaap: ocHOBaHUS U OOKOBast

5 MMOBEPXHOCTh, 00pa3yoliasi U OCh; MJIOLIA/1b 1 bubnmorexa LIOK

P N ’ pv Yyrotm ’ ta https://m.eds00.ru/188f6216
OOKOBOI1 U MOJIHOM MMOBEPXHOCTH
N300pakeHne mUIuHAPa Ha MIIOCKOCTH.

6 Pa3Béprka nununapa. CeyeHuss LUIMHIPA 1 bubanorexa [JOK
(TUTOCKOCTHIO, TapaJlICIbHON HITH https://m.edso00.ru/016e25eb
MEPIEeHIUKYIISIPHON OCH IHJIMHAPA)

Konnueckast moBepxHOCTh, 00pa3yromye
7 KOHUYECKOU HOBerHOCTI/I ocs u };e LIMHA 1 bubmmorexa [JOK
. p ’ p https://m.edsoo.ru/c94ba09b
KOHUYECKOH MOBEPXHOCTHU
8 Konyc: ocHOBaHuUe 1 BepIIMHa, 1 bubmuorexa [JOK
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oOpasyrolias U 0Ch; IUIOMAAb OOKOBOH U
IIOJTHOW ITOBEPXHOCTH

https://m.edsoo.ru/897dd3b2

VYceuéHHbI KOHYC: 00pa3yIolIHe U BHICOTA;

bu6mmoreka [IOK

o OCHOBaHHS U OOKOBasi TOBEPXHOCTh https://m.edsoo.ru/1468bab3
N306paxkenue koHyca Ha MIOCKOCTH.

10 Pa3BépTka konyca. CeueHus KoHyca bubnnoreka [JOK
(TI0CKOCTHIO, MapaJIIeIbHOW OCHOBAHUIO, U https://m.edsoo.ru/0Obdelbe8
IJIOCKOCTBIO, IPOXOSIICH Yepe3 BEPIIIHHY )

11 KomOunanwms Ten BpamieHus u bubmmoreka [JOK
MHOTI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHHK, OTIMCAHHBIN OKOJIO cepsr;

12 cdepa, BIMCaHHAS B MHOTOI'PaHHUK WUJIH B bubmorexa LIOK

https://m.eds00.ru/0b136158
TEJIO BpallleHus

13 [TorsTe 06 06BéMe. OCHOBHBIC CBOMCTBA bubmuorexa [JOK

00BEMOB TET https://m.edsoo.ru/26a03fb7
N bubmuorexa [JOK

14 O0bEM wiHHpa, KOHyCa https://m.edso0.ru/5513d87b
N bu6mmoreka [IOK

15 O0bCm wapa i oAk chepet https://m.edsoo.ru/d189bde2
[TomoOHBIE TeNla B IPOCTPAHCTBE.

16 CooTHOLIEHUS Memgy ;JII)omaI[;IMI/I bubmorexa LIOK

. n https://m.edso0.ru/810cfleb
MOBEpXHOCTEH, 00BEMaMU MOAOOHBIX TET

17 KonTponbhas pabora o temam "Tena bubmmoreka [JOK
BpamieHus" u "O0vembl Ten" https://m.edsoo.ru/4a33a8ab

18 BekTop Ha MJI0CKOCTU U B IPOCTPAHCTBE bubmmorexa LIOK

https://m.edsoo.ru/5caefclb

19 CrnosxeHue 1 BBIYMTaHHUE BEKTOPOB bubamorexa [JOK

https://m.edsoo.ru/23f4f089



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089

bu6mmoreka [IOK

20 b
MHEOANCHHE BEKTOpd Ha THCTO https://m.edsoo.ru/dee379eb
PasnosxeHne BekTopa 1o TpéM
21 HEKOMIUTaHapHBIM BekTopam. [IpaBuio bubmmorexa [IOK
p pa. 1p https://m.edsoo.ru/a28fd74e
napaJienenumneaa
Pemenne 3amad, CBI3aHHEIX C
22 MIPUMEHEHUEM MPABUII JCHCTBUH C bubmorexa LHOK
P P https://m.edso00.ru/5a827900
BEKTOpamMu
23 KoopanHaTHO-BEKTOPHBII METOI TPU bubmmoreka [JOK
PELICHUU TEOMETPUUYECKHX 3a7a4 https://m.edsoo.ru/d3alfe30
[IpsimoyropHast cucTeMa KOOPAUHAT B
24 1} poc ZlHCTBe Koopaunatst BIZ:CTO a bubmoreia LOK
pOcTp _ ’ P pa- https://m.edso00.ru/48db7058
[Ipocreiimme 3a1aun B KOOpAUHATAX
25 VYron mexay Bekropamu. CkaasipHOe bubmmoreka [JOK
MPOU3BEICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beluucnenue yrioB Mex1y IpsIMbIMU U bubnnorexa [JOK
ILIOCKOCTSIMHU https://m.edsoo.ru/8efbe78e
97 KonTponbhas pabora no teme "BekTops! u bubmmoreka [JOK
KOOPJMHATHI B TPOCTpaHCTBE" https://m.edso0.ru/77c22fc5
[ToBTOpeHue, 06001eHNE 1
28 cuctemMarusanys 3HaHui. OCHOBHbIE bubmmorexa [IOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edso0.ru/1780ba5d
IUTAaHUMETPUU
[ToBTOpeHme, 06001IeHNE 1
29 cucreMarusanus 3HaHuil. OCHOBHbIE bubnnoreka [IOK
¢burypsl, hakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
IUTAaHUMETPUU
30 [ToBTOpeHME, 006001IEHNE 1 bubmmoreka [JOK



https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184

cUcTeEMAaTH3alis 3HaHUN. 3agaun
TJTAHUMETPUU U METOJIBI MX PEIICHUS

https://m.edsoo.ru/7491efe0

[ToBTOpenue, 06001eHNE 1

31 cHUcTeMaTu3alus 3HaHWi. 3a1auu 1 bubmmorexa [JOK
https://m.edsoo.ru/4dffda97
TJITAHUMETPUHU U METOJIBI MX PEIICHUS
[ToBTOpeHme, 006001IeHNE 1
32 cuctemaTuzaiys 3Hanuii. OCHOBHBIS 1 bubnuorexa [{OK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH
bu6mmorexa [IOK
33 Hrorosas KonTposbHas pabora ! https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, o6o0IICHNE U 1 bubmmorexa [IOK
cUCTEMaTHU3alus 3HaHUH https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34



https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJILHOM ITPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3YIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHust
pe3yJbTarTa
7 I'eomerpus
7.1 OnepupoBath NOHATUIMU: TOUKA, IPsIMasi, INIOCKOCTh
25 [TpuMeHATh aKCHOMBI CTEPEOMETPUH U CIEJICTBHS U3 HUX MPU PELICHUU
' reOMEeTPHUECKUX 3a7a4
-3 OnepupoBaTh MOHATHSMH: MapalIeIbHOCTh M IMEPHEHAUKYJISIPHOCTH
' MPSIMBIX U IJIOCKOCTEHN
24 KnaccudummpoBats B3anMHOE pacroioXeHUE MPSIMBIX M TUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBath MOHATUSMH: JBYT'PAHHBIA yTOJI, TPAaHU JBYTPAHHOIO YyIJIa,
7.5 peOpo ABYTpaHHOIO yTria, TMHEWHBINA yroil ABYTPAaHHOIO yria, rpaaycHas
Mepa IByTpaHHOIO yTia
- OnepupoBaTh MOHATHUSAMU: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBITYKIIbII
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTpaHHHKA, IPaBUIIbHBII MHOTOT'PaHHUK
24 Pacrio3naBaTh OCHOBHBIE BBl MHOTOTPAaHHHUKOB (MHMpamMuaa, MpU3Ma,
' MIPSIMOYTOJIBHBIN MapasuIeIeuIel, Kyo)
KnaccudummpoBath ~ MHOTOTpaHHHMKH, BBIOWpass  OCHOBaHUS  JUIs
28 knaccuukanuu  (BBIMYKJIBIE W HEBBINYKJIbIE  MHOTOTPaHHUKH,
' NpaBUIbHbIE MHOTOTPAHHUKH, TPSMBIE ¥  HAKJIOHHBIC TPU3MBI,
napauieNenumne;/Ibl)
29 OnepupoBatb MOHSATHUSAMHU: CeKymias IUIOCKOCTb, CEYEHHUE
' MHOT'OI'PaHHHKOB
s OOBACHATH NPUHLUIBI TOCTPOCHUS  CEYEHUH  MHOTOTPAHHUKOB,
' UCIIOJIB3YSl METO/ CJIEJIOB
11 CTpouTh ce4eHHS MHOTOIPAaHHUKOB METOJOM CII€JOB, BBINOJIHAThH

(BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:




7.12

BHJI CBEPXY, COOKY, CHU3Y

Pematp 3amaun Ha HAXOXJICHUE TEOMETPUICCKUX BEIMYMH 110 o0pa3iam
1501051 aJIFOpI/ITMaM, HpI/IMeHSISI N3BCCTHBIC AHAJITUTUYCCKHUEC METOAbI HpI/I
peI_HCHI/II/I CTaHI[apTHbIX MaATEMATHUUYCCKUX 3a1a4 Ha BBIYHUCIICHHUC
pacCTOSIHUN MEXAY ABYMSI TOUKaMH, OT TOYKH JO MPSIMOM, OT TOYKH 10

IMJIOCKOCTH, MCKAY CKPCIINBAOIUMHUCA ITPAMBIMHA

7.13

Pematp 3agaun Ha HaXOXACHUE ICOMCTPHUUICCKUX BCIIMYUH I10 06pa3uaM
WM aJlrOpuTMaM, IPHUMCHSAA H3BCCTHBLIC AHAJIMTUYCCKUC MCTOIAbI IIPH
PEIICHNKU CTaHAAPTHBIX MAaTCMAaTHUYCCKHUX 3aJad Ha BBIYUCICHHUC YIJIOB
MCKAY CKPCIIHUBAIOMIUMUCA IIPAMBIMU, MCKIY HpHMOﬁ Hn IIJIOCKOCTBIO,

MEX/1y TUIOCKOCTSIMH, IByTPaHHbBIX YIJIOB

7.14

Beraucisate 00bEMBI M TIJIOMIAAM  TIOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamuaa) ¢ MpuMeHeHHeM (GOpPMYJI, BEIYUCIATH COOTHOIICHUS
MEXITY IUIOIIAASIMUA MTOBEPXHOCTEN, 00bEMamMu 0T0OHBIX

MHOT'OIrpaHHUKOB

7.15

OHCpI/IpOBaTL NOHATUAMU: CUMMCETPUSA B IMPOCTPAHCTBC, LHCHTP, OCb U

IJIOCKOCTb CUMMCTPUHU, HEHTP, OCh U IINIOCKOCTH CUMMCTPHUU (I)I/Il"ypbl

7.16

W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPIPETHPOBATH HH(POpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (Urypax, MPEeACTaBICHHYIO Ha

yepTexkax U pUCyHKax

7.17

[TpumensiTh reomeTpuueckue (PaxTbl JJIs PELIEHUS CTEPEOMETPUUECKHUX
3a1a4, IPEANOJIaralolIIMX HECKOJBKO IIAroB PEIICHUsS, €CIU YCIOBHA

MIPUMEHEHHUS 33/1aHbI B SBHOU (hopMe

7.18

[IpuMeHATs mpocTEHIIME NPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-

KOMMYHHUKAIITMOHHBIC CUCTCMBI ITPU PCIICHUN CTCPCOMCTPHUICCKUX 3a/1av

7.19

HpI/IBOI[I/ITb MMPpUMEPBI MATCMATHUYCCKUX 3aKOHOMepHOCTeI>'I B IIpUpOAC U

JKU3HU, PACIIO3HABATDH MPOABJICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpuMeHATH MOJTyuyeHHbIE 3HAaHUS HA PAKTUKE: aHAJIM3UPOBATh peaslbHbIe
CUTyallul M TPUMEHATh MH3Y4YEHHbIE TOHATHS B IIpOLECCE IIOMCKa
pemenus MaTeMaTHYECKU c(hopMyJIMPOBAHHOMN po0JIeMBbl,
MOJIETUPOBATh peajbHbIE CUTYyallMH Ha SI3bIKE T€OMETPUHU, HCCIEA0BAThH
IIOCTPOCHHBIE MOJIEIN C HCIOJIb30BAHUEM I'€OMETPUUYECKUX NOHATUH U
TEopeM, amrmapara anreOpbl, peraTh MPaKTHYECKUe 3aauu, CBSI3aHHBIC C

HAaXOXXIACHUCM I'COMETPUICCKUX BEJINYNH




11 KIIACC

Kon IIpoBepsiemble NpeAMeTHBIE Pe3YJIbTATHI 0CBOEHHS 0CHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHOM NPOrPaMMBbI CpeIHero 0011ero o0pa3zoBaHus
pe3yJjbTarTa
6 I'eomeTpus
OnepupoBaTh MOHATUAMU: HWIMHIAPUYECKas TOBEPXHOCTh, 00pa3yoiiye
6.1 HWINHAPUYECKON MOBEPXHOCTH, LMIMHJIpP, KOHMYECKAash IOBEPXHOCTH,
' oOpa3yrole  KOHHUYECKOH  MOBEpPXHOCTH, KOHYC, cdepuyeckas
HOBEPXHOCTh
6.2 Pacno3naBath Tena BpamieHus (IUJIXHIP, KOHYC, cdepa U 1map)
6.3 OOBSICHSTH CITOCOOBI TTOJTYYCHUS TEJ BpAIICHUS
6.4 KnaccudunupoBaTs B3aMHOE pacroyioxkeHue chepbl v MIOCKOCTH
OnepupoBaTh TMOHATHAMHU: IIAPOBOM CErMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTa CETMEHTA, IIAPOBOW CIIOM, OCHOBAHUE IIAPOBOTO CIIOSI, BHICOTA
IIAPOBOTO CIIOS, IIAPOBOM CEKTOP
6.6 Boruncnsate 00bEMBI W MIIOIMIAAU TOBEPXHOCTEH Ten BpalleHHUs,
' T€OMETPUUECKHX Tell C MPUMEHEHUEM POpMYITT
OnepupoBaTh TOHATUSAMH: MHOTOTPAaHHHK, BIHUCAaHHBIM B cdepy H
6.7 OTIMCaHHBIN 0KOJIO cephl, chepa, BMMCaHHAST B MHOTOTPAHHUK WJIH TEJIO
BpallleHus
6.8 BBIUMCIATE  COOTHOIIGHUS MEXIy IUIOMAASMH TIOBEPXHOCTEH H
' 00BEMaMU TIOJJOOHBIX Tell
6.9 N300paxaTh n3ydaeMbie GUrypsl OT PYKH U C TIPUMEHEHHEM IPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BbIMONHATE (BBIHOCHBIE) IUIOCKHE YEpPTEKHM U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUryp: BUA CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS Tel
BpallleHus
W3Bnekatb, MHTEPOpPETUPOBATH M MPEe0OpPa3OBHIBATH HH(OPMALHIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (GUTYypax, MPeICTaBICHHYI0 Ha
YepTekax U pUCYHKax
[TpumensTh reomeTprueckue (HaKThl ISl PEHICHUS CTEPEOMETPHUECKUX
6.12 3a/1a4, MPEIIOJIAraloluX HECKOJIBKO IIIaroB PEIICHUS, €CJIH YCJIOBUS
MIpUMEHEHHS 33J]aHbl B IBHOH (popme
6.13 OnepupoBaTh NOHATUEM: BEKTOP B IPOCTPAHCTBE




6.14

BrmmomHATE )IGP'ICTBI/ISI CJIOKCHHUA BCKTOPOB, BBIYWTAHHUA BCKTOPOB U
YMHOKCHHA BCKTOpPAa HaA 4YHUCIIO, 06'B${CH$ITI>, KakKUMH CBOMCTBAaMH OHH

o0J1aaroT

6.15

HpI/IMCH}ITB IMMPaBUJIO ITapaJuICIenuIicaa npu CJI0KECHUHU BEKTOPOB

6.16

OnepupoBaTh MOHATHIMHU: JEKAPTOBBI KOOPJIWHATHI B TPOCTPAHCTBE,
BEKTOpP, MOJYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA,
yrol MEXKIy BEKTOpaMH, CKaJspHOE IPOU3BEIEHHE BEKTOPOB,

KOJIUIMHEAPHBIC 1 KOMITIJIIAHAPHBIC BEKTOPEI

6.17

Haxomuth cymMMy BEKTOpOB U MPOU3BEACHHE BEKTOpa Ha YMCIIO, YTOJ
MEXy BEKTOpaMH, CKaJIIpHOE MPOU3BE/ICHUE, PACKiIaIbIBaTh BEKTOP IO

ABYM HCKOJUIMHEAPHBIM BCKTOpaM

6.18

3aIIaBaTB IJIOCKOCTb YPAaBHCHHUCM B I[GK&pTOBOfI CUCTCMC KOOpAUHAT

6.19

Pemate mpocTeiiime reoMeTpUYECKHE 3aJaud  Ha  IPUMEHEHUE

BCKTOPHO-KOOPAHMHATHOI'O METOa

6.20

PemaTe 3aa4u Ha aO0Kas3aTcJIbCTBO MAaTEMAaTHYCCKUX OTHOIIICHUH H
HaXOXKACHUC I'COMCTPUUCCKUX BCIUYHH IIO o6pa3uaM W aJIrOpuTMam,
IIPUMCHSA HU3BCCTHBIC MCTOABI npu peuieHnun CTaHapPTHBIX

MAaTEMATHYCCKHUX 3a4a4

6.21

[IpumensTh mpocTellIMe NporpaMMHBIE CPEICTBA U BJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI TP PCHICHUU CTCPCOMCTPHUICCKUX 3a1aY

6.22

HpI/IBO,[LI/ITL MpUMEPbI MAaTEMATUICCKUX 3aKOHOMepHOCTeﬁ B IIpUpoac nu

JKU3HU, PACIIO3HABATH MPOABJIICHUC 3aKOHOB TCOMETPUHN B UCKYCCTBC

6.23

[IpuMeHnsTh MOJlyuyeHHbIE 3HAHMA HA TPAKTUKE: AaHAIU3UPOBAThH
peanbHble CUTyallud W TNPUMEHATh M3YYEHHbIE IMOHATHS B Ipolecce
MOMCKA pELIeHUs MaTeMaTh4ecku chopMyIUpOBaHHON MpoOIEeMBI,
MO/JICJIUPOBATh peajbHblEe CUTyallud Ha S3bIKE F€OMETPUH, HCCIE0BaTh
IIOCTPOEHHBbIE MOJIENM C MCIOJIb30BAHHMEM I'€OMETPHUUECKUX MOHATUHI U
TEopeM, amnmapara ajreOpbl, pelaTb MPaKTUYECKUe 3a/1a4k, CBA3aHHBIE C

HaXO0XIACHUECM I'€COMETPHUICCKUX BEJINYHNH




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

10 KJIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaHUA

I'eomerpus

7.1

OCHOBHBIE TOHATUS CTEpEOMETpUHU. Touka, HpsiMasi, IMJIOCKOCTb, MPOCTPAHCTBO.
[Tonsatne 00  aKCHOMAaTHYECKOM  IOCTPOCHHHM  CTEPEOMETPUU:  aKCHOMBI

CTCPCOMCTPHUU U CICACTBUA U3 HUX

1.2

B3aumHOoe pacnonoxkeHue OpAMBIX B IPOCTPAHCTBE:  MEPECEKAIOIIMECH,
napajuielibHble M CKpeuuBarouecss mnpsMble. [lapannenbHOCTh MOPSAMBIX U
IUIOCKOCTEHl B MPOCTPAHCTBE: MapajUlelibHble NpsSMble B  MHPOCTPAHCTBE,
MapajieIbHOCTh TPEX MPSIMBIX, MAPAICIBHOCTh MPSAMOM M IJIOCKOCTU. YTIBI C
COHANPABJICHHBIMU CTOPOHAMH, YTOJ MEXIy TPSMBIMH B TPOCTPAHCTBE.
[TapaniaenbHOCTh MIOCKOCTEN: MapaijieNbHble MIIOCKOCTH, CBOWCTBA MapaliesIbHbIX
iockocteit. [IpocTeiimme npocTpaHCTBEHHBIE (UTYPHI HA TUIOCKOCTH: TETPadp,

Ky0, mapaJijienenures, NocCTpOeHUEe CeYeHN

7.3

[lepneHIUKYISIPHOCTh NPSMON M IUIOCKOCTH: THEPIEHAMKYJSpHBIE IpsIMbIE B
IIPOCTPAHCTBE, NPSIMbIE NapajuICIbHbIE U IEPIEHANKYIISPHBIE K IUIOCKOCTH, ITPU3HAK
NEPIEHIUKYJISIPHOCTH IPSIMON U TUIOCKOCTH, TEOPEMA O IPAMOM NEPIEHANKYIIAPHON
IUIOCKOCTH. YTIJIBI B TPOCTPAHCTBE: Yrojd MEXIy MpsAMOM M IIOCKOCTBIO,
JByTPaHHBIA YroJl, JIMHEHHBIA Yroj JByrpaHHoro yria. IlepneHpukynap u
HAKJIOHHBIE: PAacCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE OT MpPSIMOW J0
IUIOCKOCTH, MPOEKLUs (Urypbl Ha IJIOCKOCTh. [lepneHauKyIsIpHOCTh IIOCKOCTEMH:
IpU3HAK  MEPHEeHIUKYJSIPHOCTH  AByX  Iuiockocted. Teopema o  Tpéx

HEePIEeHIUKYISIpax

7.4

[lonsiTue MHOrOrpaHHHMKAa, OCHOBHBIE 3JIEMEHTbl MHOTOTPaHHHKA, BBINYKIbIE WU
HEBBIITYKJIbIE MHOTOTPAaHHHUKH, pa3BEPTKA MHOrorpaHsHuka. IIpusma: n-yronbHas
npu3Ma, TPaHH U OCHOBAHMS IPHU3MBI, NpsMas U HAKJIOHHAs MPHU3MBbI, OOKOBast U
IIOJIHAs! ITIOBEPXHOCTH Npu3Mel. [lapamnenenunen, npsAaMOyroabHbIM NapajuleIeIues
u ero coictsa. [Iupamuaa: N-yrosipHas nupamuaa, rpaHd ¥ OCHOBAHUE MHPaMUIIBL,
OOKOBast M IMOJHAsI MOBEPXHOCTh NMUPAMUABI, IPABUIbHAS M YCEUEHHAs MUPaAMUIA.

ONEMEHTHI nNpusMbl MW IMUpPAMUIBL. HpaBI/IHBHHC MHOT'OT'paHHUKH: IIOHATHC




MIPaBWJIBHOTO MHOTOTpaHHMKA, MpaBUiIbHAas NpuU3Ma M MpaBWIbHAs MHpaMUAA,
IIpaBWJIbHAs TPEYroJibHAs MUpaMuAa U MPaBUIbHBIA TeTpa’ap, Kyo. IlpencraBnenue
O TIPaBWJIbHBIX MHOTIOIPAaHHUKAX: OKTa3Jp, AOAeKa’aAp U uKocadapyrue CeueHus

MMPU3MBI 1 ITUPAMUBI

7.5

CuMMeTpusi B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEJIBHO TOYKH, IPSIMOH,
IUIOCKOCTH. DJIEMEHTBhl CUMMETPUU B NIUPAMMJIAX, apauleIenuIe1ax, IPaBHUIbHbIX

MHOT'OrpaHHUKax

7.6

Brruncnenue >1eMEHTOB MHOTOTPaHHHMKOB: p&Opa, auaroHanu, yriel. Ilnomane
OOKOBOM TIOBEPXHOCTH M TIOJIHOM TIOBEPXHOCTH TPSIMOM TIPHU3MBI, ILJIOMIATh
OCHOBaHHH, TeopemMa 0 OOKOBOIH MOBEPXHOCTH MPsIMOH mpu3Mel. [1nomans 60koBoM
MOBEPXHOCTU M TOBEPXHOCTH MPABWIBHOM MUpaMHIbI, TEOpeMa O IJIOAAN

yceu€HHOoI nupamuabl. [lonsatue 06 06béme. O0bEM nUpamMubl, IPU3MbI

1.7

ITono6uble Tena B npoctpaHcTBe. COOTHOIIEHUS MEKIY IJIOLIAASIMU IIOBEPXHOCTEMH,

00BbEMaMU ITOTOOHBIX TENT

11 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

6

I'eomerpus

6.1

I_II/IJ'II/IH,[[pI/I‘leCKaH IMOBCPXHOCTD, o6pa3y}0mI/Ie L[I/IJIHH,Z[pI/I‘leCKOﬁ IMOBCPXHOCTH, OCb
HHHHHHqueCKOﬁ IMOBCPXHOCTH. ]_[I/IJ'II/IHI[pZ OCHOBaHHUS U OOKOBas MOBCPXHOCTD,

oOpa3yrolas u 0Ch, TUIONIaab OOKOBOW 1 TIOJIHOM TTOBEPXHOCTH

6.2

Konnueckas moBepXxHOCTh, 00pa3yrole KOHNYECKOM MOBEPXHOCTH, OCh U BEPILINHA
KOHUYecKoi moBepxHocTH. KoHyc: ocHOBaHME W BeplIMHA, oOpa3yromias U OcCh,
ionaab OOKOBOM M TOTHOW TMOBEPXHOCTH. Y CEUEHHBIH KOHYC: OOpasyrolue u

BbBICOTA, OCHOBAHHUA U OokoBas MMOBCPXHOCTH

6.3

Ccdepa u map: ueHTp, paauyc, TuaMerTp, oAb MOBEPXHOCTH cdepbl. BzaumHoe

PacCIIOJIOKCHUC C(I)epbl N IIJIOCKOCTH, KacCaTCJibHas IIIOCKOCTH K C(bepe, Iiomanab

cdepsl

6.4

N3o0paxenue Ten BpallieHUs Ha TII0OCKOCTH. Pa3BépTka mUIMHIpa U KOHYCa

6.5

KOM6HH3HI/II/I TCJI BpallCHUS W MHOI'OI'PAHHUKOB. MHuoror PaHHUK, OITMCAHHBIN

OKOJIO C(bepLI, C(bepa, BIIMCaHHAA B MHOI'OI'PaHHUK, HJIM TCJIO BPAlICHHA

6.6

[Tonsatue o6 o0BvEme. OcHOBHBIE cBOMCTBa 00BEMOB Ten. Teopema 00 00BEME
OpSAMOYTIOJBHOIO Hapajjenenunena u cieactsus u3 He€. OO0BbEM ULMIMHIpA,

koHyca. O0BEM apa u mIomaas chepbl




[TogoOubie Tema B mpoctpancTBe. COOTHOMIEHUS  MEXKAY  IUIOIMIAISIMU

0.1 MMOBEPXHOCTEH, 00bEMaMH TIOJJOOHBIX TEI
6.8 Ceuenuss mwivHApa (MapauielbHO W TEPIEHIUKYISIPHO OCH), CEUEHUs KOHyca
' (mapannenbHOe OCHOBAHHUIO M MPOXOASIIEE Yepe3 BEPIINHY ), CCUSHHUS Iapa
Bekrop Ha mimockoctd m B mpocTpaHcTBe. CIIOKEHHWE W BBHIYMTAHHE BEKTOPOB.
6.9 YMHOXEeHHEe BEeKTOpa Ha 4ucio. PaznokeHue BeKTOpa Mo TpEM HEKOMILIAHAPHBIM
' BekTopaM. IIpaBuio mapamnenenunena. PemieHne 3amad, CBA3aHHBIX  C
MIPUMEHECHHUEM TMPaBUJI ACHCTBUI C BEKTOpaMHU
[IpsmoyrosipHas cucTeMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaThl BeKTOpa.
6.10 [Ipocreitmue 3agaun B KOOpAMHATaX. YTod Mexay Bektopamu. CkaasipHoe

IIPOU3BEICHUE BEKTOPOB. BpIUMCICHUE YIVIOB MEXAY NIPSIMBIMU U IUIOCKOCTSMH.

KoopauHaTHO-BEKTOPHBIN METO/ IIPU PELIEHUH FEOMETPUUECKUX 3a7a4




HHPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUSA K
PE3YVJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHON
HNPOI'PAMMBI CPEITHET'O OBLHIET'O OBPA3OBAHUA

Kon
NpoBePsIEeMOro
TpeOOBaHMSI

IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM Pe3yJibTATAM OCBOEHMS
OCHOBHOI1 00pa30BaTe/IbHON MPOrpaMMbl CPpeIHEro 0011ero
o0pa3oBaHus

Binanenne meromamu J0Ka3aTenbCTB, AITOPUTMAMHU PELIEHUS 3ajad;
yMeHue (QOpMyIUpOBaTH M ONEPUPOBATH MOHATUSMU: OIpEAeSICHUE,
akcuoma, Teopema, CJIEeACTBHE, CBOWCTBO, INPHU3HAK, J10Ka3aTEIbCTBO,
paBHOCHUJIbHBIE (DOPMYITUPOBKU; IPUMEHSTH UX; YMEHUE (GOPMYIINPOBATH
00paTHOE M TPOTUBOIIOJIOKHOE YTBEpPXKIEHUE, MPUBOJUTH TMPUMEPHI H
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MAaTEMaTU4YeCKOW WHAYKINY;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYKIACHMS IpPU PELIEHUU 3aj]ad,
OLICHMBATh  JIOTMYECKYIO  IPaBWJIBHOCTb  pacCyXIEHUH; yMEHHE
OIIEpUPOBATh MOHATHAMH: MHO)KECTBO, MOJMHOXKECTBO, ONEpPALUU HaJ
MHOXECTBAMU;, YMEHHUE HCIOIb30BaTh TEOPETHUKO-MHOKECTBEHHBIH
anmnapar AJi1 ONUCAHMS PEATIbHBIX MPOLECCOB U SIBJICHUN U MPU PELICHUU
3aja4y, B TOM 4YHCI€ U3 JAPYrHMX Y4YeOHBIX TMPEAMETOB; YyMEHHE
OTepupOBaTh MOHATUSAMHU: Tpad, CBA3HBIN rpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaThb W OIHKCHIBaTh Tpadbl pa3InYHBIMU

crocobamu; UCIIOJIb30BATh I'padbl MpU PELICHUH 3314

YMeHne onepupoBaTh MOHATHUSMHU: HATYpajJbHOE YHCIO, IIEJI0€ YHUCIIO,
CTETICHB C IEJIBIM [TOKa3aTeeM, KOPeHb HAaTYPaJIbHOUN CTENEHH, CTEIICHb
C pamuoHAaJIbHBIM  IOKa3aTelieM, CTeNeHb C  JICWCTBUTEIHHBIM
nokaszateneMm, JorapupM 4YHCIa, CHHYC, KOCHHYC U  TaHICHC
IMPOU3BOJIBHOT'O YHCJA, OCTATOK IO MOAYJI0, pPAlMOHAJIBHOC YHUCIIO,
UppallMOHANIFHOE  YHUCIO,  MHOXECTBa  HATYypalbHBIX,  IENbIX,
palMoOHANbHBIX, JICUCTBUTENBHBIX YHCEN; YMEHHE HCIIOIbh30BATh
MPU3HAKH JICJTMMOCTH, HAUMCHBIIMA OOIIUI JETUTEeIh U HAaHMMEHBIIICEe
of1iee KpaTHoOe, adropuT™M EBKiHIa MpH pelieHruu 3a/1a4; 3HAKOMCTBO C
pa3IMYHBIMM ~ TIO3UIIMOHHBIMH ~ CHUCTEMaMH  CUHUCIICHUS, yMEHUE
BBIIOJIHSTEH BBEIYUCIIEHHE 3HAUEHUU U Hp606p330BaHI/I${ BBIpa)KeHI/Iﬁ CcO
CTENeHsAMH M JorapudMamu, MpeoOpa3oBaHUsl IPOOHO-PAIMOHATBHBIX

BBIPDA)KECHUI; YMEHHE ONEPUPOBATH IOHATUSAMHU: IIOCIIEI0BATEIBHOCTD,




apudmernyeckas nporpeccus, reoMeTpuueckas nporpeccus,
OECKOHEYHO YOBIBAIOIIAs TI'eOMETPUYECKas TMPOTPECCHs; yMEHHE
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TOMOUIbIO PEKYPPEHTHBIX
dbopMyn; yMEHHE OIEpPUPOBAaTh MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
COMNpPSIKEHHBIE KOMILJIEKCHBIE YKCIIA, MOAYJIb U apIYMEHT KOMILIEKCHOI'O
yrucna, (¢GopmMa 3amMcH  KOMIUIEKCHBIX 4ucen  (reoMerpudeckas,
TpUTOHOMETpUYecKass W  anreOpauyeckas); yMeTb IPOU3BOJUTH
apupMeTHYeCKue IeHCTBUS C KOMIUICKCHBIMH YHCIaMH; HPHUBOANUTH
IPUMEPbl  UCHOJb30BAHUSA  KOMIUIEKCHBIX  YHCEN;  ONEepUpOBaTh
HNOHATHAMM: MaTtpuna 2x2 wu  3x3, omnpenenurenb MaTpHIbl,

FGOMGTPI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh MOHATUSAMHU: pPalUMOHAIbHBIE, WPPALMOHAIBHBIC,
MOKa3aTeabHble, CTENEHHbIE, JIOTapu(MUUECKHE, TPUTOHOMETPHUUECKHE
YpaBHEHMsI U HEPABEHCTBA, HUX CHUCTEMBbl, YMEHHE ONEpUpOBaTh
MOHSTUSIMU: TOKIECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHHUE, YpaBHEHHE,
HEpPAaBEHCTBO, CHUCTEMa YPABHEHUHW W HEPABEHCTB, PaBHOCUIBHOCTH
YpaBHEHHUI, HEPABEHCTB M CHUCTEM; YMEHHE pellaTh YpaBHEHMS,
HEPABEHCTBA U CHCTEMbI C IMOMOILNBIO Pa3IMYHBIX MPUEMOB; pEIIAThH
YPaBHEHHUs, HEPABEHCTBA U CHCTEMBl C IIapaMETPOM; IPHUMEHSTH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI I PEIICHUS MAaTeMaTU4YECKUX

3ala4q 1 3a1a4 U3 pa3JINIHbIX obOnacreit HAYKHU U peanLHoﬁ JKHU3HHU

YMeHue onepupoBaTh MOHATHAMU: (QYHKUUS, YETHOCTh (YHKIMH,
HNEPUOJNYHOCTh (DYHKIUH, OrpaHUYCHHOCTb (YHKLIMH, MOHOTOHHOCTb
GyHKIUH, 3KCTpeMyM (QYHKIUHM, HauOOJIbllIee U HaUMEHbIlIee 3HAUCHUS
(yHKIMHM HA POMEXYTKE, HENIPEphIBHAS (DYHKIIHS, aCUMIITOTHI Tpaduka
GbyHKIMHU, TIepBas ¥ BTOpas MPOU3BO/IHAS (YHKIINH, T€OMETPHUYECKHUIA 1
¢u3nyeckuil CMBICAT MPOU3BOJHOM, MepBOOOpa3Has, ONpeesIEHHBIN
MHTETPaj; YMEHHE HaXOJWUTh ACUMITOTHI Tpaduka (YHKIUH; YMEHHE
BBIUUCIIAT  MPOU3BOJHBIE CYMMBI, IPOHM3BEACHHUS, YACTHOTO H
KOMIO3UIUN (YHKIWH, HAXOJUTh YpaBHEHHE KacaTelIbHOU K Tpaduky
(GYHKIMU; yMEHUE HaXOJIUTh MPOU3BOAHBIE 3JEMEHTApHBIX (YHKINH;
YMEHHE HCMOJIb30BaTh MPOU3BOJIHYIO ISl HUCCIENOBaHMUA (DYHKLU,
HaXO/JWUTh HauOOJbIIME M HAUMEHBIIME 3HA4YeHUs (QYHKUUN; CTPOMUTH
rpauKd MHOTOWIEHOB C HCIOJIb30BAHMEM almapaTa MaTeMaTHYECKOro
aHanmu3a; TNPUMEHATh IPOU3BOAHYIO JUISI HAXOXKICHHsS HaWIydIlIero

pPEeICHHA B INPUKIAAHBIX, B TOM YHCJIC COLOHUAJIBHO-DKOHOMHUYCCKHX H




(bu3MYecKUX 3amadax; HAXOAUTh TUIOMAAN H 00BEMBI QUTY C MTOMOIIBIO
WHTErpaJjia;, MPUBOAUTH MPUMEPHl MATEMATUYECKOTO MOJCIUPOBAHUS C

noMoIbio auddepeHnanbHbIX YpaBHEHUN

YMeHue onepupoBaTh MOHATHAMHU: Trpaduk QyHKIUH, OOpaTHAas
GyHKIMS, KOMIO3UIUSA (YHKUWH, JTUHeHHas (yHKIHs, KBaJpaTU4Has
byHKIHA, paioHagbHas byHKIMSA, CTETIEHHAA byHKIHA,
TPUTOHOMETpUYECKHEe  (PYHKIUH, OOpaTHble TPUTOHOMETPUYECKHUE
¢GyHKUMH, TOKa3aTenbHas M Jorapudmuyeckas (yHKIHUH; YyMEHHE
CTPOUTH TpapUKH HM3YYEHHBIX (QYHKLUUH, BBIIOJHATH MPEoOpa3oBaHMS
rpa¢ukoB (GYHKLIUH, UCTIOJIB30BaTh IPAQUKH AJIs1 U3yUEHUs IPOLIECCOB U
3aBUCUMOCTEH, NpU peIleHUH 3afad U3 APYTruX Y4eOHBIX MPEIMETOB U
3aJa4 U3 peallbHOW JKU3HU; BBIpaXKaTh (OPMYIAMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; WCIIONB30BaTh CBOHCTBA W Tpapuku (QYHKIUH s
peleHus ypaBHEHH, HEPAaBEHCTB U 33/1a4 C IMapamMeTpaMu; n300pakaTh
Ha KOOPJAMHATHOM IUIOCKOCTM MHOXKECTBA PpEIICHUM ypaBHEHMIA,

HCPABCHCTB U UX CUCTEM

YMmenue peimiaTth TCEKCTOBBIC 3aJa4dd PA3HBIX TUIIOB (B TOM 4YHCJIC Ha
MPOUCHTHI, AOJIM U YaCTH, Ha IBUKCHUC, pa60Ty, CTOMMOCTBH TOBApPOB U
YyCiyr, HaJIOT'U, 3alda4i 13 obnactu yhpaBJICHUA JIMYHBIMU U CEMEHHBIMU
(I)I/IHchaMI/I); COCTaBJIATH BBIPAXKCHUA, YPABHCHUS, HCPABCHCTBA U HUX
CUCTCMBI IO YCJIIOBUKO 3aJavu, HUCCIICAOBATH IIOJTYYCHHOC PCHICHUC U
OLICHUBATH HpaB,I[OHOI[O6HOCTB pE3yJabTaTOB; YMCHHUC MOACIIUPOBATH
pC€albHBIC CHUTyallUKM Ha A3BIKC MAaTCMATUKH;, COCTABJISATH BBIPAXKCHUA,
YpPaBHCHUA, HCEPABCHCTBA W HWX CHCTEMBI 110 YCJIOBUIO 3aJayu,
HCCIICA0BAaTh IMOCTPOCHHBIC MOJACIM C HCIIOJIB30BAHHUEM aIllapara

anredpbl, UHTEPIIPETUPOBATH MOTYUEHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATHSIMU: CpeaHee apupMeTHIECKOe, MeIuaHa,
HauOoJbIllce W  HAUMEHBIIEC 3HAUYCHUS, pa3Max, JUCIEPCHs,
CTaHJapTHOE OTKIOHEHHWE YHCIOBOrO HabOpa; yMEHHE W3BIIEKATb,
MHTEPIPETHPOBaTh WH(POpPMAIIMIO, MPEACTABICHHYI0 B Tabmuiax, Ha
auarpammax, rpadukax, OTpaskarollyr CBOWCTBA PeabHBIX MPOIECCOB U
SIBJICHUH; TIPEACTaBIATh UH(DOPMALIMIO C TOMOIIBIO TAOJIUIl U AUATPAMM;
UCCJIEeI0OBaTh CTATUCTUYECKUE JaHHBIE, B TOM YHUCJIE C MPUMEHEHHEM
rpaguueckux METOJOB M  JJIEKTPOHHBIX CPEICTB; TIpaduyuecku
HCCJeI0OBaTh COBMECTHblE HAOJIOACHHS C TMOMOINBIO JHarpaMm

pacceuBaHus U JUHEUHOM perpeccuu




YMeHune onepupoBaTh NOHATHUSAMH: CIyYalHBIA ONBIT M CIIy4allHOE
COOBITHE, BEPOSITHOCTH CIYYaHOTO COOBITHS; YMEHHE BBIUYUCIIATH
BEPOSTHOCTh C HWCIIOJIb30BAaHHEM TpaUuIecKuX METOJIOB; NPUMEHSTH
(bopMyJIBl CIOXKEHUS M YMHOXEHHS BEPOSTHOCTEH, (popMyiy MOIHOM
BEpOSATHOCTH, (popmyiry bepHym, komOuHATOpPHBIE (GaKThl U (HOPMYIIBL;
OLIEHUBATh BEPOSTHOCTH peabHBIX COOBITHH; YMEHHE OIEepPHpPOBATH
MOHATUSIMH: ClIydailHash BeJIMYMHA, paclpeiesieHHue BEepOSITHOCTEH,
MaTeMaTH4YeCKoe OXHJaHHe, AMCIEPCHUs M CTaHAApTHOE OTKIOHEHHE
CllydalfHOW BeJIMYUHBI, (QYHKLUUU pACIpENENeHUuss U IUIOTHOCTH
PaBHOMEPHOT'0, TOKa3aTeNbHOIO W HOPMAJBHOIO paclpelelieHuil;
YMEHHE UCIOJIb30BaTh CBOMCTBA M3YYEHHBIX pACHpEIeNICHU Ui
pelieHus 3aja4; 3HAaKOMCTBO C IOHATHSAMM: 3aKOH OOJIBLIMX YHCel,
METO/bl BBIOOPOYHBIX HCCIIEJOBAHUMN; yYMEHHE IPHUBOAUTH NPUMEPHI
MIPOSIBJICHUSI 3aKOHA OOJIBIIMX YHCEN B NPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSIX; YMEHHE ONEPUPOBATh MOHATUSIMH: COYETaHUE, IEPECTAHOBKA,
YHUCIIO0 COYETaHWi, YHCIO TEepPecTaHOBOK; OMHOM HpIOTOHA; ymeHme
MIPUMEHSATh KOMOMHATOPHBIE (PaKTHl M PACCYKICHHUS ISl pEIICHUS 3a/1a4;
OLICHUBATD BEPOSITHOCTH  PEAJIbHBIX COOBITHIA; COCTaBJIATh

BCPOATHOCTHYIO MOACIIb U HHTCPIIPETUPOBATH HOHy‘lCHHBIﬁ pe3yJibTaT

YMeHue onepupoBaTh MOHATUSIMU: TOYKa, MpsMasi, IJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA yrja, IUIOCKUH yrod,
JIBYTPaHHBIA YTOJI, TPEXTPAHHBIA YTOJN, CKpEUIMBAIOIIMECS TMpsSMBbIE,
MapajjieIbHOCTh U MEPHEeHAUKYISIPHOCTh MPSMBIX U IJIOCKOCTEH, yron
MEXAy NPSAMBIMH, YroJd MEXAY HPSIMOW U IUIOCKOCTBIO, YTOJ MEXKAY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JIO MJIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMU, PACCTOSIHUE MEXAY IJIOCKOCTSIMU; YMEHHE UCIOIb30BaTh IPH
pelIeHu 3a/lady U3y4eHHBbIE (PaKThl U TEOPEMbI TUIAHUMETPUU;, YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpa; CTPOUTH
MaTeMaTHYECKHE MOJEIN C IIOMOIIBIO TI'€OMETPUYECKUX IOHATUH H

BCJIMYHH, PCIIATh CBA3aHHBIC C HUMU MPAKTUYCCKHUEC 3a1a4YUn

10

YMeHue onepupoBaTh MOHATHAMM: IUIOMIAAL (QUIyphl, 00BEM (UTYDBI,
MHOTOI'PaHHUK, MMPAaBUJIbHBII MHOTOTPAHHUK, CEYCHHE MHOI'OI'pAaHHHKA,
KyO0, mapajuienenuies, Npu3Ma, nupamuaa, (urypa u MOBEpXHOCTbH
BpallleH!sl, [WIMHIP, KOHYyC, wmap, chepa, miomane chepsl, MmIomaib
MOBEPXHOCTU NHMPaMMJIbl, MPU3MBI, KOHycCa, LWIMHApPA, 00BEM KyoOa,

MPSIMOYTOJIBHOTO TMapajieNienunea, MUpaMuabl, MpU3Mbl, LWIMHIpA,




KOHYyca, I1apa, pa3BEpTKa MOBEPXHOCTH, CEUYEHHUs KOHyca U LWJIMHIpA,
napajijiesibHble OCH WM OCHOBaHHUIO, CEUEHHUE IIapa, IUIOCKOCTb,
Kacawomasica cdepsl, IWIMHApPA, KOHYCa; yYMEHHME CTPOUTh CEUEHUE
MHOTOTpaHHHUKA, U300paxaTb MHOTOTPAHHUKH, (PUTYpPBl U TTOBEPXHOCTH
BpAIlICHUs, UX CEUEHUS], B TOM YHCJIE C IOMOILBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE MPUMEHSATh CBOWCTBA F€OMETPUUYECKUX (UTYD, CAMOCTOSATENHEHO
(dhopMynHUpoOBaTh ONpEAEICHUS U3y4aeMbIX (PUTyp, BBIIBUTATh TUTIOTE3BI
O CBOMCTBaxX M NPU3HAKAX T'€OMETPHUECKUX (PUTyp, OOOCHOBHIBATH MIIU
OlpoBepraTh MX; yMEHHE MPOBOAMUTH KiIacCHPHUKAIUIO (GUryp Mo
pPa3IUYHBIM TPU3HAKaM, BBHIMOJIHATH HEOOXOIWMBIE JOMOIHUTEIbHBIE

IMOCTPOCHUA

11

YMeHue omnepupoBaTh MOHSITUSAMH: JBH)KEHHE B IPOCTPAHCTBE,
napajuieNbHbIN MePEeHOC, CUMMETPHS Ha TJIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe TMOMO00Ms, TOMO00HBIE QUTYPBI, YMEHHE
pacro3HaBaTh paBHbIE W NOJOOHBIE (UTYPHI, B TOM YHCJE B MPHUPOJE,
HCKYCCTBEC, ApPXUTCKTYpPEC; HCIIOJIB30BaTh I'COMCTPUYCCKUC OTHOIICHUA
Inpu pemicHUMU 3aaa4;, HaXOAWUTb TI'COMCTPHYCCKUC BCIMYMHBI (I[JII/IHa,
yroJ, IIomanab, o0BEM) TpH pelIeHUH 3a7ad M3 JPYruX Y4eOHBIX
MPEAMETOB U U3 PEATbHOU KU3HHU; YMEHHE BBIUYUCISATH T€OMETPUUYECKUE
BEJIMYMHBI (JJIMHA, YTOJ, IUIOIIAJb, O0BEM, IUIOIIAL MOBEPXHOCTH),
UCTIONIb3Ysl M3y4YeHHBbIe (OPMYIbI U METOMABI, B TOM 4YHCIE: IUIOIAIb
MOBEPXHOCTU MUPAMUJIbI, TIPU3MBI, KOHYCa, WIWHAPA, TIOMAab chepsl;
00b€M Ky0a, MpSMOYTOJILHOTO MapajlieNenunena, NUpaMubl, MPU3MBL,
WIMHAPA, KOHYyca, IIapa; yMEHHWE HaxOAUTh OTHOILIEHHE OOBEMOB

MOJI00HBIX (HUTYp

12

VYmMmenue ONCPpUPOBATH IMTOHATUAMMU: MIPAMOYTOJIbHAA CUCTEMAa KOOPAHNHAT,
BCKTOpP, KOOpAWHATBI TOYKH, KOOPAHMHATBI BCKTOpPA, CyMMa BCKTOPOB,
NPOM3BEJICHUE BEKTOpa HA 4YKCJO, Pa3JIOKEHHUE BEKTOpa 1o Oasucy,
CKaJISIPHOE TPOM3BE/ICHUE, BEKTOPHOE TMPOM3BEACHUE, YTOJI MEXIY
BCKTOpaMH; YMCHHEC HUCIIOJb30BATh BeKTOprIﬁ u KOOpI[HHaTHBIﬁ METO
JUI  pEIIeHUs TeOMETPUYECKMX 3a7ad M 3a7ad JAPYruxX yueOHbBIX

npeaAMETOB
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YMeHue BbIOMpaTh MOAXOASAIIMH METOA JUIS pElICHUS 3ajavH,
MOHUMAHHWE 3HAYMMOCTH MAaTEMaTUKH B W3YYCHUU TPUPOJHBIX U
OOIIIECTBEHHBIX MPOIECCOB W  SBJICHUH; YMEHHE paclo3HaBaTh

IIPOABJICHUC 3aKOHOB MAaTEMATUKHW B HUCKYCCTBC, YMCHHE IIPHUBOJIUTH




IpUMEPbl  MAaTEMATHYECKUX OTKPBITUA POCCHUMCKOM M MHPOBOM

MaTeMaTH4EeCKON HAYKH




HEPEYEHD DJIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA ETD
IHO MATEMATHUKE

HpOBepﬁeMblﬁ JTEMEHT COACPRKAHUSA

Kona
1 Yucna v BBIYHCICHUS
1.1 Harypanbnbie u nenbie yncna. [Ipu3Haku A€IMMOCTH LEIBIX YHCEN
1 Pammonaneubie  umucina. OOBIKHOBEHHBIE W JIECATHYHBIE JPOOH, MPOICHTHI,
' OeCKOHEUHBIE IEPUOANUECKHE APOOH
13 Apudmernueckuil KOpeHb HATypajJbHOM cTeneHu. J[eHcTBUs ¢ apuPMETHUECKUMU
' KOPHSIMHU HaTypaJIbHOW CTETIEHU
14 Crenens ¢ nenbM nokazateneM. CTeneHs ¢ palliOHAIBHBIM Moka3aTeneM. CBoiicTBa
' CTETICHH
15 CuHyCc, KOCHHYC U TAaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTe€HC YHCIIOBOIO apryMeHTa
1.6 Jlorapudm uucna. /lecATHYHBIE U HATYPAITBHBIC JTIOTAPHUPMBI
JleiicTBuTenpHbIe YHUCHA. ApUPMETHYECKHE Olepaluu ¢ JIeHCTBUTEIBHBIMU
1.7 yuciaamu. [IpuOakEHHbIe BEIYUCIEHHS, TIPAaBUJIa OKPYTJIEHUS, IPUKUIKA U OLIEHKA
pe3yJbTaTa BBIYMCICHUN
18 [IpeoOpaszoBaHue BhIpaKEHUI
1.9 KommnekcHsle uncna
2 VYpaBHEeHUS U HEpaBEHCTBa
2.1 Lensie u 1poOHO-paniOHaIbHbIE YPAaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuronomeTpuyeckue ypaBHEHUS
2.4 [Toka3zarenbHble U TorapupMUUECKre ypaBHEHUS
2.5 [enbie 1 IpoOHO-paIiOHATbHBIE HEPABEHCTBA
2.6 HppanuronanbHble HEPABEHCTBA
2.7 [TokazaTenpHBIC U JOTapU(MHUUECKIE HEPABCHCTBA
2.8 TpuronomeTpuueckrue HEPaBeHCTBA
2.9 CucTteMbl 1 COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. OnpeeuTenb MaTPUIIbI




@yHKIMU U TpaduKu

OyHknms, cnocoObl 3amanus ¢GyHkiuu. ['paduk ¢yHknuu. B3aumHO oOpaTHBIC

3 ¢ynkunu. YétHsie 1 HeuéTHbIe pyHKIMU. [lepuoanueckue GyHKINU
OOnactb ompeneneHus W MHOXKECTBO 3HaueHWH ¢ynkimuu. Hymm ¢yskuumu.
3. [IpomMexxyTki ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
' MakcumyMbl 1 MHMHUMYMbI ¢GyHKuud. HaumOosbliee ¥ HauMeHbIlee 3HAa4YCHUE
(GYHKLINU Ha IPOMEXYTKE
33 CreneHHass (yHKIMS C HaTypaJlbHBIM W II€JbIM TOKaszateneMm. E€ cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpHS N-OU CTENEHU
34 Tpuronomerpudeckue GyHKIIMH, UX CBOMCTBA U TpaduKu
3.5 [TokazarenpHas u morapugmuueckast pyHKINHU, X CBOMCTBA U Irpaduku
36 Touku paspbiBa. Acumnrorel TrpadukoB ¢yHkuumid. CBoiicTBa  (yHKUIHMH,
' HETPEPHIBHBIX Ha OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 3aaHUS TIOCIIEI0BATEIbHOCTEN
3.8 Apudmernueckas u reomerpudeckas nporpeccun. @opmysa CiI0XKHbBIX MPOLIEHTOB
4 Hauana MmaTemMaTHueckoro aHajinsa
4.1 [TpousBognas ¢pyukiuu. [Ipons3BoaHbIE 371€MEHTAPHBIX (PYHKIMHA
[IpumeneHne NPOU3BOAHONM K HCCIENOBaHHIO (YHKIMH HAa MOHOTOHHOCTh U
4.2 SKCTpeMyMbl. HaxoxaeHne HauOONbIIer0o ¥ HaUMEHBIIETO 3HA4eHUs (YHKIWU Ha
OTpe3Ke
4.3 [lepBooGpa3nas. Murerpan
5 MHoxecTBa U JOrHKa
5.1 MHoXecTBO, ornepali HaJ MHOXkecTBaMu. [{uarpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTE U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 Bepostaoctb
6.3 Komb6unaropuka
7 ['eomeTpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena ¥ MOBEPXHOCTH BPALLECHUS




7.5

KoopaunaTel 1 BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET






