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PaGouas mporpamma yuebHoro kypca «I'eomerpusi» 6a30BOro ypoBHS s
oOyuarormuxcst 10 —11 xmaccoB pa3paborana Ha ocHOoBe DeaepanbHOTO
roCy/IapCTBEHHOI0 00pa30BaTeIbHOTO CTaHJapTa CPeHEro 001ero oopa3oBaHus,
C y4eTOM COBPEMEHHBIX MHUPOBBIX TpEOOBaHUH, TMPEABIBIAEMBIX K
MaTreMaTU4ecKoMy OOpa3oBaHUIO, M TPATULIMUM POCCHUUCKOTO 0O0pa3oBaHUS.
Peanuzanms mporpaMMbl o0ecrieunBaeT OBIaJACHUE KIFOUYSBBEIMU KOMIIETEHITUSMH,
COCTABJISIIOIIIMMU OCHOBY ISl CaMOPAa3BUTHS M HENPEPBIBHOTO 0OOpa3oBaHUA,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIBHOTO Pa3BUTHUS
JTUYHOCTU 00YUAIOIUXCS.

MNOACHUTEJIBHASA 3AIIMCKA

BaxxHOCTp yueOHOro Kypca T€OMETpUM Ha YpPOBHE CPEAHEro OOIIero
oOpazoBaHusi OOYCIOBJEHA MPAKTUYECKOM 3HAUYUMOCTBHIO METANpPEIMETHBIX U
PEAMETHBIX PE3YyJbTaTOB OOYUCHHS T€OMETPUU B HAIPABICHUH JUYHOCTHOIO
pa3BUTHs oOywaromuxcsi, (popmupoBaHus (QPYHKIIMOHAILHOM MaTeMaTH4eCKOU
IPaMOTHOCTH, U3yUEHHUS IPYTUX YUeOHBIX TUCUUILITUH. Pa3BuTHe y oOydaronmxcs
IIPABWIBHBIX IPEJICTABICHUN O CYIIHOCTH W ITPOUCXOXKICHUU I€OMETPUYECKHUX
aOCTpakInii, COOTHOIICHUU PEaJhbHOTO M HJCATHHOTO, XapaKTepe OTPAKEHUS
MATEMATUYECKON HAYKOM SBIICHMM M TMPOLECCOB PEAIBHOIO MHPA, MECTE
F€OMETPHUM B CUCTEME HAYK U POJIM MATEMAaTUYECKOTO MOAECIUPOBAHUS B HAYYHOM
MMO3HAHUH U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
y4YalMxcsi, a TakKe KauyeCTB MBIIUICHUs, HEOOXOMUMBIX [UJIsl aJanTalud B
COBPEMEHHOM OO0IIIeCTBE.

['eomerpust siBisieTCSl OJHUM K3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOmiero o0pa3oBaHHsA, TaK KaK O0eCeYynBaeT BO3MOXKHOCTh M3YUYEHHS Kak
JMCUUIUIAH €CTeCTBEHHO-HAYYHOW HANIPABJICHHOCTH, TaK U TYMaHHTAPHOM.

Jlornyeckoe MbluieHHE, OPMUPYEMOE MPU H3YUYEHHH OOYYaAIOIIMMUCS
NOHATUWHBIX OCHOB FT€OMETPUH U ITOCTPOCHUU LIETIOYKH JTJOTUYECKUX YTBEPKIACHUN
B XOJ€ pPELICHUS IeOMETPUYECKUX 3a1ad, YMEHHUE BBIABUTaTb U ONPOBEPrarhb
TUIIOTE3bl HETIOCPEICTBEHHO HUCIIOIB3YIOTCS MPU PELICHUHU 3a7a4 €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (pU3UKU.

YMeHue opueHTUPOBATHCA B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JaCTAX AEATEeTbHOCTH YenoBeka. OpHeHTalus 4YelloBEeKa BO BPEMEHH H
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBHUE €ro COLMAIBHOrO ObITHS, (opMma
OTPAXKECHUST OKPYXKAIOIIETO MHUpPa, YCJIOBHE YCIICIIHOTO MO3HAHUS U AKTHUBHOIO
npeoOpa3oBaHusl  JEUCTBUTENBHOCTU. OmnepupoBaHUE MPOCTPAHCTBEHHBIMU
oOpazamu OOBEAMHSET pa3Hble BUIbl YYEOHOW U TPYAOBOM JEATEIBHOCTH,



SBJISIETCS OJHUM M3 TPOQPECCHOHATBLHO BaKHBIX KaueCTB, MO3TOMY aKTyaJlbHa
3aa9a (opMHUpOBaHHSA Y OOYyYalOIMXCS IMPOCTPAHCTBEHHOTO MBIIIICHHUS KakK
Pa3HOBUJHOCTH OOPa3HOrO MBIIUICHUS! — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJrOTOBKE K MPAKTUYECKOU JAEATEIBbHOCTH 110 MHOTHM HAIPABJICHUSIM.

[lenp ocBoeHusi mporpamMmbl yueOHOTo Kypca «I'eomerpusi» Ha 06a30BOM
ypoBHE 0O0yueHuss — oOuieoOpa3zoBaTeabHOe M OOILIEKYJIbTYpHOE pa3BUTHE
oOyuaromuxcst  4epe3  oOecrneuyeHUEe  BO3MOXKHOCTH — IPUOOpETeHuss U
UCIIOIb30BAHUS CUCTEMAaTHYECKUX TEOMETPUYECKMX 3HAHUM U JIEWCTBUH,
CHEeU(PUUHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUS 00pa30BaHus
IO CIIEUATBHOCTSIM, HE CBSI3aHHBIM C MPUKIIATHBIM UCTIOJIB30BAHUEM T'€OMETPHUH.

[IporpaMmMa 1o TeomeTpuun Ha 0a30BOM YpOBHE IMpeAHAa3HAueHA MJis
00yJaroIMXcsl CPeTHEH MIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOTO 00111er0 oOpa3oBaHus. TakuMm oOpa3zoM, oOydaroIrecs Ha
0a30BOM ypOBHE JIOJDKHBI OCBOUTH OOINME MaTeMaTHUECKHE YMEHUsI, CBsI3aHHBIC
co crnenupuKoil TeOMETPUM U HEOOXOAMMBIC MJisi >KU3HU B COBPEMEHHOM
obmectse. Kpome 3T0ro, OHH MMEIOT BO3MOXKHOCTh M3YUYHMTh T'€OMETpHUI0 Ooiee
TIIyOOKO, €CIM B JajJbHEHIIIEM BO3HUKHET HEOOXOIMMOCTh B T€OMETPHUYCCKHUX
3HAHUSIX B MPOGECCUOHATHHON IeATeILHOCTH.

JlocTu:keHue 1eJIi OCBOEHUS MPOrpamMMbl O0OECIEYUBACTCS pEIICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuoputeTHBIMM 3ajlayaMM OCBOCHHSI Kypca
«I"eoMmeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBISIIOTCS:

dbopMHpoBaHUE TIPEACTABICHUS O TEOMETPUHM KaK YaCTH MUPOBOM KYJIbTYPHI U
OCO3HaHHE €€ B3aMMOCBSA3U C OKPYKAIOIIUM MUPOM;

(dopMupoBaHUE MPEACTABIEHUS O MHOTOTPAHHUKAX M TEJIax BPAIICHHUS KaK O
BAKHEUIIMX MAaTEMATUYECKUX MOJEIAX, IMO3BOJISIOIINX ONKCHIBATH U U3Yy4aTh
pa3HbIE SIBJIEHUS OKPYKAIOIIETO MUPA;

dbopMupoBaHUE YMEHHsS paclo3HaBaTh Ha 4YepTekaxX, MOJIEISAX U B peaJbHOM
MHPE MHOT'OTPAHHUKU U Te€JIa BPALICHUS;

OBJIAJICHEC METOJIaMU peIICHHs 3aJa4 Ha IOCTPOCHHUS Ha HN300pakeHUAX
IPOCTPAHCTBEHHBIX (PUTYD;

(l)OpMI/IpOBaHI/IC YMCHU OIICPHUPOBATH OCHOBHBIMH IIOHATHUAMU 0
MHOTOI'PaHHUKAX W TCJIaX BpalllICHUA U UX OCHOBHBIMH CBOﬁCTBaMH;

OBJIAACHUC aJITOpUTMaMU PCHICHHA OCHOBHBLIX THIIOB 3aj1a4; (bOpMI/IpOBaHI/Ie
YMCHHSA IPOBOAUTH HCCIOKHBIC JOKA3aTCIbHBIC PACCYKACHHUA B XO0AC PCIICHUA
CTCPCOMCTPHUUCCKHUX 3a1a4 U 3a/{a4 C IIPAKTHYCCKHUM COACPIKAHUCM,



pPa3BUTHE HMHTEIUIEKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEH OO0ydaromuxcs,
MO3HABATEJIbHOM AaKTHUBHOCTH, WCCIEA0BATEIbCKUX YMEHUM, KPUTHYHOCTH
MBIIIICHUS;

dbopmupoBanrue (YHKIIMOHATBHON TPAaMOTHOCTH, PEJIEBAHTHOM TIe€OMETPUU:
YMEHHE paclio3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHSITUH, OOBEKTOB M
3aKOHOMEPHOCTEN B PEATIbHBIX KU3HEHHBIX CUTYaALHUSIX U TIPU U3YUEHUHU IPYTUX
y4eOHBIX TPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH,
bopMyIMpOBaTh UX HA SI3bIKE TEOMETPUU U CO3/1aBaTh TE€OMETPUUECKUE MOJICIIH,
IIPUMEHATh OCBOEHHBIM T'€OMETPUYECKHM amnmapar Uisl PELIeHUs MPaKTHUKO-
OPUEHTHPOBAHHBIX 33/1a4, HMHTEPIPETUPOBATh W OLECHHUBATH IOJIYYCHHBIC
pE3yJIbTATHL.

OTnMYUTENHEHON OCOOEHHOCTBIO MPOTPAMMBI SIBJIIETCS BKIIIOUEHHUE B KYpC
CTEPEOMETPHUU B HAYaJI€ €ro U3y4YEHNUs 3a/1a4, PEIIAEMbIX HA YPOBHE HHTYUTHBHOI'O
MO3HAHUA, U ONpeneNEéHHBIM 00pa3oM OpraHuW30BaHHas paboTa HaJ HUMH, YTO
CIIOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO MBIIUICHUS,
CTUMYJIUPYET  NPOTEKAHWE  HMHTYUTHUBHBIX  IPOLECCOB, MOTHUBUPYET K
JaJbHENIIEMY U3YUYEHHIO MPEIMETA.

[IpeanouTenue OTHAETCA HAIJISIHO-KOHCTPYKTUBHOMY METOAY OOy4eHwus,
TO €CTh TEOPETUYECKHE 3HAHUA MMEIT B CBOE OCHOBE UYYyBCTBEHHOCTH
OPEeIMETHO-IPAKTUYECKON  JesiTenbHOCTU.  Pa3BuTHEe  MPOCTPAHCTBEHHBIX
NPEACTABICHUN y YUalIUXCS B KypCe CTEPEOMETPHUM MPOBOJUTCA 3a CUET PEIICHUS
3a/lay Ha CO3JaHUE NPOCTPAHCTBEHHBIX OOpa30B M 3aJa4 HAa OINEPUPOBAHHE
OpoCTpaHCTBEHHbIMU oOpa3amu. Co3naHue oOpa3a MPOBOAUTCS C OMOPOW Ha
HATJIATHOCTh, a OINEPUPOBAaHHE O00pa3oM — B YCJIOBHUSX OTBICYCHHUS OT
HaIJISITHOCTH, MBICIIEHHOTO U3BMEHEHUS €r0 UCXOJHOTO COJIEP KAHMUS.

OcHoBHBIE conepKaTenbHble JINHUM Kypca «['eomerpum» B 10—-11 kimaccax:
«MHororpanHukny, «IIpsMble U TIUIOCKOCTU B MPOCTPAHCTBEY, « Tena BpaleHus»,
«BeKTopsl 1 KOOPAUHATHI B IPOCTpaHCTBE». DOpMUPOBAHUE JIOTUYECKUX YMEHUN
pacupenensercs HE TOJBKO IO COAEP)KATEIBHBIM JMHHUSAM, HO U IO TOJaM
00yueHHs Ha YPOBHE CpeIHEro o0IIero oopa3oBaHusl.

Conepsxanue oOpa3oBaHMsI, COOTBETCTBYIOIIECE MPEAMETHBIM PE3yJIbTaTaM
OCBOEHHUS paboueil mporpaMMbl, pacOpenesiéHHbIM 1O TrojJaM OOyYeHus,
CTPYKTYpPUPOBAaHO TakUM 00pa3oM, 4YTOOBI OBJIQJCHUE TIE€OMETPUUYECKUMU
MOHSATUSIMU U HABBIKAMU OCYIIECTBIISIIOCH MOCJIEIOBATENILHO U MOCTYINATENbHO, C
cOOJII0/IEHNEM MPUHIIKIA MPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAIUCH



B OOIIYIO CHUCTEMY F€OMETPUUYECKHUX MPEICTABICHUN 00yUYalOIMUXCsl, PACIIUPSIS U
yray6nsisa e€, o0pasys MpoYHble MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reometpun orBoaurcs 2 yaca B Hefento B 10 kimacce u 1 yac B
Henento B 11 kimacce, Bcero 3a jiBa rojia o0yudenus - 102 yueOHbIX yaca.



COJEPKXAHME YYEBHOI'O KYPCA
10 KITACC
IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUSL cTepeomeTpud. Touka, TpsiMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHMOMAaTUYECKOM TMOCTPOCHHHM CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacmnosiokeHHWe NPSIMBIX B IPOCTPAHCTBE: MEPECEKAIOLIUECH,
napajiesibHble W CKpeluBaromecss npsimele. [lapamuienbHOCT NPSMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: IMAapajUIEIbHbIE IMpPSMBIE B IPOCTPAHCTBE;
MapaJyIeIbHOCTh TPEX MPAMBIX; MMAPATUIETBHOCTh MPSAMOM U IUIOCKOCTU. YTJIBI C
COHANPABICHHBIMU CTOPOHAMHU; YIOJl MEXIy MNpSIMbIMH B IPOCTPAHCTBE.
[TapamnenbHOCTh  IUIOCKOCTEH:  MapajulelibHble  IUIOCKOCTH;  CBOMCTBA
napajieNbHbIX IuiockocTel. [lpocTeiline mnpocTpaHCTBEHHbIE QUTYpHl Ha
IUIOCKOCTHU: TE€Tpa’p, KyO, napajuiesenunes]; IoOCTPOCHUE CEUCHU.

[lepneHAUKYIJISIPHOCTD IPSIMOM M IIJIOCKOCTH: MEPIIEHINKYJISIPHBIE MPSMBbIE
B IIPOCTPAHCTBE, INpPsMbIC IMAPAIUICIBbHBIE U NEPHEHAUKYISAPHBIE K INIOCKOCTH,
IIPU3HAK IEPIECHIUKYJSIPHOCTH IIPSAMOW M IUIOCKOCTH, Te€OpeMa O IpsAMOU
MIEPIICHIUKYJISIPHON IIJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YIOJ MEXKIY NPSIMON H
IUIOCKOCTBIO;  JABYIPAHHBIM  YrOJI, JIMHEWHBIM YroJl JBYTPAaHHOIO  yIJIA.
[leprieHIUKYNSP U HAKIIOHHBIE: PACCTOSHUE OT TOYKHU J0 TUNIOCKOCTH, PACCTOSHUE
OT TOpsAMOM N0  IUIOCKOCTH, MPOEKUUs  (QUIrypbl Ha  IUIOCKOCT.
[lepneHaAuKyISIPHOCT  IUIOCKOCTEW: IPU3HAK MEPIEHIUKYJISIPHOCTH  JBYX
mIockocte. Teopema 0 TpEX NEPIEHIUKYIAPAX.

MHoOrorpaHHuKH

IloHATHE  MHOTOrpaHHMKAa, OCHOBHBIE DJJIEMEHTHI MHOTOTPAaHHMKA,
BBIITYKJIBIE U HEBBIITYKJIbIE MHOTOIPAHHUKH; Pa3BEPTKA MHOTOrpaHHuka. [Ipusma:
n-yroybHas NpU3Ma; TPaHU U OCHOBAHMS MPU3MBI; NIpsAMasi U HAKJIOHHAsI IPU3MBI;
OOKOBasi M MOJIHAs IMOBEPXHOCTh INpu3Mbl. [lapamnenenunesn, npsMOyrojbHbIN
napajuiejielunes; U ero csoucrsa. Ilupamupa: n-yrosnpHas nupamuia, I'paHd U
OCHOBaHHUE MUpaMU/Ibl; OOKOBas U MOJHAs MOBEPXHOCTh MUPAMU/IBL; TPABUIIbHAS
U yceu€HHas nupamuga. OJEMEHThl Opu3Mbl W nupamuisl. IIpaBuibHbIE
MHOTOTPAaHHMKH: MOHITHE MPABWIBHOTO MHOI'OTPAHHMKA; MPABUIIbHAS MPU3MA U
IIpaBUJIbHAS TNHPAMHUIA; NPABUJIbHAS TPEYTOJjbHAas NUpPaMUIa W NPaBUIIBHBIN
TeTpadip; KyO. IlpeacraBieHue o NpaBUIbHBIX MHOTOTPAHHHUKAX: OKTad3p,
nojeka’ap u uxocadap. CeueHust npu3Mbl U IMPaMHUJIBI.



CumMmeTpusi B IPOCTPAHCTBE: CUMMETPHUSL OTHOCUTEIBHO TOYKH, MPSMOU,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMHAaX, Napajiesenunenax,
MPaBUJIbHBIX MHOTOIPAaHHUKAX.

Bbluncienre 3J€MEHTOB MHOIOTPAaHHUKOB: pE&Opa, IuaroHajiv, YIJIbL.
[Tnomans OOKOBOMl TMOBEPXHOCTH W TMOJHOW MOBEPXHOCTH NPSIMOW MPU3MBI,
oAb OCHOBAaHMM, TeopemMa O OOKOBOW IMOBEPXHOCTH MPSIMOW TPU3MBI.
[Inomans OOKOBOM TOBEPXHOCTH M IOBEPXHOCTH IPABWIBHON NHUpaMUJIBbI,
TeopemMa O TIuIomaau yced€éHHoi mnupamuabl. llorstue 00 o0béMe. OOBEM
OUPaMHUIbl, IPU3MBI.

[Togo6ubie Tema B mpocTpancTBe. COOTHOMIEHUS MEXIY TUIOMIAISIMHU
MOBEPXHOCTEN, O0BEMAMU MTOAOOHBIX TEN.

11 KIIACC
TeJia BpaleHnus

[unuaapuyeckass  TOBEPXHOCTD, oOpasyromuye  HUIHHAPUYECKON
MOBEPXHOCTH, OCh IMIIMHAPUYECKON TNOBEepXHOCTH. llunuHAp: OCHOBaHUSA U
OOKOBass TOBEPXHOCTh, OOpa3yrolias W OCh; INIOMIAJAh OOKOBOH M TIOJHOMU
ITOBEPXHOCTH.

Konnueckasi moBepXHOCTb, 00pa3ylolie KOHUMYECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHUUECKOM moBepxHocTU. KOHyC: OCHOBaHME 1 BeplinHa, o0paszyromias
U OCh; IUIONIAh OOKOBOM M TMIOJHOM TMOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3ylolle U BbICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: 1eHTp, paanyc, TAaMETp; TUIOMIAIb MOBEPXHOCTH CREpHl.
B3anmnoe pacnonoxkenne cepbl U IIIOCKOCTH; KacaTeabHas TUIOCKOCTh K cdepe;
IJI0IAIb CEPHI.

N300pakeHue Tei BpalleHus Ha INIOCKOCTH. Pa3BEépTKa LMIMHpPA U KOHYCA.
KoMOuHanuu Ten BpallleHuss W MHOTOTPaHHUKOB. MHOIOrpaHHUK,

ONMMCAHHBIA OKOJIO cdepbl; chepa, BOUCAHHASS B MHOTOIPAHHHUK, WU TEJO
BpallCHHUS.

[Tonsitue 06 o06BEMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 00
00béMEe TPAMOYTOJIBHOTO IMapajiieienumnena u cieactBus u3 He€. OO0bEM
UIUHIpa, KoHyca. O0BpEM 1mapa u miomasb cepel.

[TonoGubie Tema B mpocTpancTBe. COOTHOMIEHUS MEXIY TUIONIAISIMU
NOBEPXHOCTEH, 00bEMaMU TOJI0OHBIX TEJL.



Ceuenus uunuHApa (MapajjiebHO W TEPHEHAMKYJSAPHO OCH), CEUCHHUS
KOHyca (mapaieIbHO€ OCHOBAHHMIO U MPOXOJSIIEe YEPe3 BEpIIMHY), CEUCHUS
niapa.

BeKTOpLI U KOOPAMHATHI B IIPOCTPAHCTBE

Bektop Ha miockocth W B mpocTtpaHcTBe. CIIOKEHHE M BBIYMTAHHE
BEKTOPOB. YMHOXEHUE BEKTOpa Ha 4HCIO. Pa3noxkeHue BEKTOopa IO TpEM
HEKOMIUIaHapHbIM BekTopaM. IIpaBuno mnapauenenunena. Pemenue 3anady,
CBSI3aHHBIX C MPUMEHEHUEM IMpPaBWJI JNEUCTBUM € BekTopamu. [IpsMoyrosbHas
crucTeMa KoopauHaT B npoctpaHcTse. Koopaunarsl BekTopa. [Ipocrenimue 3amaun
B KOOpJMHATax. Yroj Mexay Bekropamu. CKaasipHOE MPOU3BEIECHUE BEKTOPOB.
Brrancienne yriioB Mexay IpsMBIMU U INIOCKOCTAMU. KOOpAMHAaTHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



IIVIAHUPYEMBIE PE3YJIBTATDHI
JIMYHOCTHBIE PE3YJBTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpaMMbl Y4e€OHOro MpeaMera
«MaremMaTnka» XapakTepU3yIOTCS:

Fpam;:[aﬂclcoe BOCIIUTAHUEC:

cOPMHUPOBAHHOCTBIO  TPAXKIAHCKOM  TMO3MIMH  OOy4arolerocss  Kak
AKTUBHOT'O W OTBETCTBEHHOT'O 4JI€Ha POCCHICKOTO OOIIEeCTBa, MPEJACTaBICHUEM O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBJICHUIA,
npoLeayp TpaxAaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJEHUCTBOBATh C COLMAJIIBHBIMU HMHCTUTYTAMU B COOTBETCTBUU C UX
GYHKIUSMUA 1 HA3HAYECHUEM.

Hanl/IOTI/l‘IeCKOC BOCIIMTAHHC:

c(hOpMHUPOBAHHOCTHIO POCCUMCKON TPAXKIaHCKON UACHTUYHOCTH, YBOKCHUS
K [IPOLLJIOMY U HACTOSILLEMY POCCUMCKOW MAaTEMATUKU, LIECHHOCTHBIM OTHOLLIEHUEM
K JOCTHXKEHUSM POCCUUCKUX MATEMATUKOB M POCCUMCKOM MaTeMaTHU4YECKOU
LIKOJIBI, K MCIIOJIb30BAHUIO ITUX JOCTHKEHUW B JIPYTMX HayKaX, TEXHOJIOTHSIX,
chepax PKOHOMHKH.

I[yXOBHO-HpaBCTBeHHOI‘O BOCIIMTAHUA

OCO3HAHUEM JTYXOBHBIX LHEHHOCTEN POCCHICKOTO Hapo/a;
c(hOpPMHUPOBAHHOCThIO HPABCTBEHHOI'O CO3HAHUS, HTUYECKOTO TOBEACHUS,
CBS3aHHOTO C IPAKTUYECKUM PUMEHEHUEM JTIOCTHXKEHUHN HAYKU U JEATEIbHOCTHIO
y4€HOT0; 0CO3HAHHUEM JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYMBOTO OYAYIIETO.

ICTEeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHHWEM K MUPY, BKIIOYas dCTETHUKY MATEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a1ay, peleHnu, paccyXIcHUM;
BOCIIPUMAMYHBOCTBIO K MATEMATUYECKUM ACIIEKTaM PAa3JIMYHbIX BUJAOB UCKYCCTBA.

Pdu3nyeckoe BOCMUTAHUE:

c(OPMHPOBAHHOCTBIO YMCHHUS TPHUMCHITh MAaTeMaTHYECKHEC 3HAHUSI B
HUHTEpEcax 3I0pOBOT0 U 0€30MMacHOro 00pasa KU3HHU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOC MHUTaHWE, COATaHCUPOBAHHBIM PEKUM 3aHITHH U

OT/IbIXA, peryJisipHas busndeckas AKTUBHOCTB); busrgecKoro
COBEPIIICHCTBOBAHWS, npu 3aHATHSIX CIIOPTHUBHO-037]0POBUTEITHHOM
JESITEeNbHOCTBIO.

Tpynosoe Bocnuranue:



TOTOBHOCTBIO K TPY/y, OCO3HAHHWEM LIEHHOCTH TPYIO0JIIOOUS; HHTEPECOM K
paznuyHbiM  chepam  MPOPECCHOHAIBHONW  JEATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynymed mnpodeccu U pear30BbIBATH COOCTBEHHBIC JKU3HECHHBIC ILIAHBL;
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHUIO W
caM00Opa30BaHUI0 Ha MPOTHKCHUM BCEH JKM3HU; TOTOBHOCTHIO K AKTHBHOMY
YYacCTHUIO B PEIICHUH MPAKTUICCKUX 3a/1a4 MAaTEeMaTHICCKOW HAITPABICHHOCTH.

IK0JIOru4YecKoe BOCIIUTAHHUE:

c(hOPMHPOBAHHOCTHIO JIKOJIOTHYECKOW KYJIbTYPhI, TTOHUMAHUEM BIUSHUS
COLUAIBHO-3KOHOMUYECKUX MPOLIECCOB HA COCTOSHUE MPUPOAHOM U COLIMATIBHOU
Cpenbl, OCO3HAaHMEM TJIOOAIBHOIO XapakKTepa HKOJOTMYECKUX MpoleM;
OpPUEHTAIIMEN HA NMPUMEHEHUE MATEMaTUYECKUX 3HAHUW IS PEUICHHS 3a7ay B
00JlacTH OKpY’KaloIIeHd cpejbl, IUIAHUPOBAHUS TOCTYNKOB W OLEHKH HX
BO3MOKHBIX MTOCJIEACTBUI ISl OKPYKAIOLIEH CPEBI.

HCHHOCTI/I HAYYHOI'O IMO3HaAHUSA:

c(hOpPMHPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHS HAyKW MW  OOIIECTBEHHOW TMPAKTUKH, IMOHUMaHHUEM
MaTeMaTUYECKOW HayKu Kak c(epbl 4elIOBEUECKON MNesITEeIbHOCTH, 3TaroB €€
pa3BUTUSI W 3HAYUMOCTU IS PA3BUTHUS I[UBWIM3AIMU, OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH W MaTEeMaTHYEeCKOW KyJIbTYpOM KaK CpEJICTBOM IIO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIISATh MPOEKTHYI0 U HCCIEI0BATEIBCKYIO JEATEIbHOCTD
WHJVMBHUIYaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YNIbTAThl OCBOEHUS IPOrPAMMBbl Y4EOHOIO MpeaMeTa
«Maremartnkay XapaKTEepU3yTCs OBJIAICHUEM YHUBEPCAIbHBIMHU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHBIMU
0elicCmeUsAMU, YHUBEPCANbHBIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1) Vuusepcanvnvie noznasamenvuwvle Oeticmseus, obecneuusarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00yHarowuxcs (oceoenue
Memo008  NO3HAHUAL — OKPYICAIOUWe20  MUpa,  NpUMeHeHue  J02UYECKUX,
Uccne008amenbCKux onepayutl, yMeHuti pabomams ¢ ungopmayuet).

Ba3oBble Jijornueckue 1eiicTBUA:

BBISIBISITh WM XAPAKTEPU30BaTh CYILECTBEHHBIE IPU3HAKM MATEMaTUYECKHUX
O0OBEKTOB, TOHATHH, OTHOLIEHUA MEXAY THOHIATUAMHU; (OPMYIUPOBATH
OIIPEICIICHUS IIOHATHI; yCTaHaBJIMBATh CYILIECTBEHHBIN IIPU3HAK



Kiaccu(uKanuy, OCHOBaHUS MJisi O0O0OIIEHHWS U CpPaBHEHUS, KPUTEPHUH
IPOBOJIMMOTO aHAJIN3a;

BOCIIPUHHUMATBH, dopMmynupoBaTh U NpeoOpa3oBbIBaTh  CYKJICHHUS:
YTBEPAUTEIbHBIE U OTPULIATEIbHBIE, € IMHUYHBIE, YACTHBIE U OOIIHE; YCIOBHBIE;

BBIABJIATE MATCMATUYCCKHUEC 3aKOHOMCPHOCTH, B3AMMOCBA3HU U IIPOTUBOPCUUA B
(baKTax, JaHHBIX, H8_6J'IIO)1€HI/I$[X N YTBCPIKACHUAX, NpCajiaraTb KpUTCPUU I
BBISIBJICHUA 3aKOHOMepHOCTeﬁ u HpOTHBOquHﬁ;

JleJIaThb BBIBOJIBI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
VHJIYKTUBHBIX YMO3aKIIOUECHUN, YMO3AKIFOUCHUH 10 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTeNIbCTBA MATEMATUYECKUX YTBEPKIACHHUU
(mpsiMBIE M OT MPOTUBHOTO), BEICTPAUBAaTh apIyMEHTALIUIO, TPUBOAUTH IPUMEPHI
Y KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKIEHUS U BBIBOJIBI;

BBIOMpATH CIOCO0 peleHrs yueOHoM 3a7jauM (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHus, BBIOMpaTh HamOojee MOAXOMAMI € y4ETOM CaMOCTOSTEIbHO
BbIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejbcKe 1eCTBUA:

UCIIOJIB30BaTh BOIPOCHl KaK MCCIEJOBATEIbCKUNA HMHCTPYMEHT ITO3HAHUS;
(GopMyaMpOBaTh  BOMPOCHL, (PUKCUPYIOIIME MPOTUBOpEUYUE, MNpodIemy,
yCTaHaBJIMBATh UCKOMOE U JIaHHOE, OPMUPOBATh TUIIOTE3Y, APTYMEHTUPOBATh
CBOIO MMO3UIINI0, MHEHUE;

MMPOBOAUTH CAMOCTOATCIBHO CHHaHI/IpOBaHHBIfI OKCIICPUMCHT, UCCIICIOBAHUC 110
YCTAaHOBJICHHIO 0COOCHHOCTEH MaTeMaTHUYECKOTO O6’b€KTa, ABJICHUA, IIpOLCCCa,
BBISIBJICHUIO 3aBUCUMOCTEH MCIKIY 06T>GKTaMI/I, SABJICHUSAMU, ITPOLCCCAMU,

CaMOCTOATENLHO (PopMyIHpoBaTh O0OOIIEHNS W BBIBOJALI IO PE3yJIbTaTaMm
MPOBENCHHOTO HAONIOACHUS, WCCICIOBAHUS, OIICHUBATh JIOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMI;

IMPOTHO3HUPOBATE BO3MOKHOC Pa3BUTUC IIpOHCCCa, a TaAKKC BbIABUIATb
IMPCAITIOJIOKCHUA O €I'0 pa3BUTHUHU B HOBBIX YCIIOBUAX.

Pa6oTa ¢ undpopmanmeii:

BBISBIIITh JepUIUThl MH(pOpMAIMK, JaHHBIX, HEOOXOIUMBIX ISl OTBETa Ha
BOIPOC U JIJIA PEIICHUS 3a]1a4H;

BEIOWpaTh MHGOPMAINIO W3 WCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIM3UPOBATH,
CHUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MHMOPMAIMIO PA3IUYHBIX BUIOB H
dbopm npeacTaBIeHuUS,



CTPYKTYpPUPOBaTh HH(OpPMAIIMIO, TPEACTABIATH €€ B Pa3IU4HbIX (QopMmax,
WUTIOCTPUPOBATH TpadUUueCcKH;

OLICHMBATh HAIEKHOCTh MH(POPMAITHH IO CAMOCTOSITENEHO C(HOPMYIIUPOBAHHBIM
KPUTEPHUSIM.

2) VHuusepcanvnvle KoMMyHuKamueHwvle Oelicmeus, 00ecnedusarom
chOpMUPOBAHHOCb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo0menue:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYXKJIEHUS B COOTBETCTBHH C YCJIOBHUSIMHU H
HEeIsIMU OOIIIEHHUS;, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHUS B
YCTHBIX M IMCBMEHHBIX TEKCTaX, AABaTh ITOSCHEHUS MO X0y PELICHHMsS 3a7a4H,
KOMMEHTHPOBATH ITOJyYEHHBIN pE3yJIbTarT;

B X0Jle OOCYXJEeHHMs 3aJaBaTh BOIPOCHI MO CYILIECTBY OOCYXIaeMOW TEMBI,
npoOiemMbl, pelmaeMoil 3ajaud, BBICKA3bIBATh WUJEH, HallEJICHHbIE HA IOUCK
pEIIeHUs; COMOCTABISATh CBOU CYXKJEHHUS C CYXKICHUSMH JIPYTUX YYACTHHUKOB
nuanora, oOHapy>KMBaTh Pa3IMYUE U CXOACTBO MO3UIUI; B KOPPEKTHOM hopme
dbopMyIMpOBaTh PAa3HOTIIACHS], CBOU BO3PAKEHUS;

IPEACTABIATh PE3yIbTAaThl PELICHUs 3aJadd, JKCIIEPUMEHTA, MCCIEAOBAaHWS,
IPOEKTa; CaMOCTOSITENIbHO BBIOMpaTh (pOpMAT BBICTYIUIEHHSI C YYETOM 3ajad
IPE3EHTALMU U OCOOEHHOCTEHN ayIUTOPHUH.

CoTpyaHu4ecTBo:

MOHUMAaTh W WCIOIH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBHUIYyaIbHON
paboOTBl TpHM peUmICHUH YYeOHBIX 3ajJad; NPUHUMATh [eJIh COBMECTHOU
NeSTENHHOCTH, IJIAHUPOBATH OPTaHU3AIIMI0 COBMECTHOM PaOOTHI, pacTIpeeIsITh
BUIBI PabOT, MOTOBApUBATHCS, OOCYKIAaTh MPOILECC M PE3yabTaT pPabOTHI,
000011aTh MHEHHUST HECKOIBKUX JIIOACH;

y4acTBOBaTh B TPYNIOBBIX (hopMax paboThl (0OCyxkAcHUs, OOMEH MHEHHI,
«MO3rOBbIE€ IITYPMbI» U UWHBIE); BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJIMHUPOBATh CBOU JECUCTBUS C APYTMMH WICHAMH KOMAaH]Ibl; OLEHUBATH
KaueCTBO CBOETO BKJIaJla B OOIIUI MPOAYKT IO KPUTEPHIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

3)  Vuusepcanvuvlie  pecynamuemvle  Oeiicmsus,  obecnevusaom
Gdopmuposarue cCMbLCI0BbIX YCMAHOBOK U HCUHEHHBIX HABLIKOG TUUYHOCTIU.

Camoopranusanus:



COCTaBJIAITh IUIaH, aJIFOPUTM pEIICHUs 3a/ladM, BHIOMpATh CIOCO0 pelIeHus C
y4€TOM  HUMEIOLUXCA  PEeCypcoB M COOCTBEHHBIX  BO3MOKHOCTEH,
apryMEHTUPOBaTh M KOPPEKTUPOBATh BAapUAHThl PELICHUN C YYETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIBb:

BJIaJIETh HABBIKAMU TMO3HABATEIBHON pedieKCUU KaK OCO3HAHUS COBEPIIAEMBbIX
JEUCTBUN 1 MBICIUTEIIBHBIX MPOIECCOB, UX PE3YyJbTATOB; BIAJETh CIIOCOOAMMU
CaMOITPOBEPKH,  CAaMOKOHTPOJISI  Mporecca ©  pe3ydabTara  pEIICHHS
MaTeMaTHYECKOM 3aJ1a4H;

IPEABUAIETh TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPHM PELICHUM 3a7a4H,
BHOCUTh KOPPEKTHBBI B JE€ATE€IbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIbCTB,
JAHHBIX, HAUJAEHHBIX OIMOOK, BBISIBJIEHHBIX TPYIHOCTEMH;

OIICHUBATh COOTBETCTBHEC PE3yJIbTaTa U U YCIOBHUSAM, OOBSICHATH MPUYUHBI
JOCTHKCHHSI WM HEJOCTIKCHUS pPe3yJIbTaTOB JIEATEIHHOCTH, HAXOIUTh
OIKOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KITACC
OnepupoBaTh MOHATUAMHU: TOUYKA, IPSAMAs, ITIOCKOCTb.

IIprMEHATh aKCHOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX IPU PELICHHUH
FEOMETPUYECKHX 3a4au.

OHGpHpOBaTB MNOHATHUAMUA: TMAPAJJICIIBHOCTL W IICPICHAUKYIIAPHOCTD
IIPSAMBIX U IJIOCKOCTEH.

KnaccudummpoBate B3aMHOE pacIoOJIOKEHHE MPSIMBIX U TJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh NMOHATHSAMU: ABYTPAHHBIM yTOJ, TPaHU JABYTPAHHOIO YIJIA,
pedpo NBYIpaHHOIO yria; JMHEWHBIA yroj JIBYTPAaHHOIO yrja; rpajycHas mepa
IBYTPAHHOTO yTJIA.

Ol'IepI/IPOBaTB MMOHATHUAMHA: MHOT'OI'PAaHHHK, BBIHYKHBIﬁ )41 HeBBIHYKHBIﬁ
MHOI'OTPpaHHHUK, 3JICMCHTBI MHOT'OI'PaHHHKA, HpaBI/IJII)HBIﬁ MHOI'OT'paHHUK.

Pacrio3naBaTh OCHOBHBIE BHUJIbI MHOTOTPAHHUKOB (MMpamMuja; MpuU3Ma,
PSIMOYTOJILHBIN TapajiieNienuIiel, Kyo).



KnaccudummpoBarb ~ MHOTOTpaHHUKH,  BBIOMpass ~ OCHOBaHUS IS
kiaccudukanuu (BBIMYKJIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKHU, TPABUIbHBIC
MHOTOTPaHHUKU; MPSIMbIE U HAKJIOHHBIE TTPU3MBbI, TTApaJUICIICTUIECbI).

OneprpoBaTh MOHATUAMHU: CEKYLIAs INIOCKOCTh, CECUEHHE MHOTOIPAHHUKOB.
OOBICHATH TPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOJIB3YSI METOJ] CJIEIOB.

CTpoWTh CEUECHHS MHOTOTPAHHUKOB METOJOM CJICAOB, BBITIOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEeKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYpP: BHI
CBEpXY, COOKY, CHU3Y.

Pematn 3aJa4 Ha HAXOXKJICHHC I'COMCTPHYCCKHX BCJIMYHMH IIO 06pa3uaM
I aJIropuTMaM, IMpHUMCHSA HM3BCCTHBIC AHAJIMTUYCCKHUEC MCTOJbBI IIPpU PCIICHUU
CTAaHAAPTHBIX MAaTCMATUYCCKUX 3a1da49 Ha BBIYHMCIICHHC paCCTOHHHﬁ MCKAY ABYMA
TOYKaMH, OT TOYKH OO HpHMOﬁ, OT TOYKH JO0 IINIOCKOCTH, MCKIAY
CKPCIIUBAOIIUMHUCA IIPAMBIMU.

Peniate 3ala4 Ha HAXOXKICHHUC I'COMCTPHUYCCKHX BCIIMYUH II0 06pa3uaM
I aJIroOpuTMaM, INMPpUMCHASA M3BCCTHBIC aHAJIMTHUYCCKUC MCTOIbBI IIPpH PCUHICHUU
CTaHJapTHBIX  MATCMATHYCCKHUX  3aday Ha  BbIYMCJICHHUC  YIJIOB MCIKIAY
CKPCIIMBAONIUMHUCA  TIPAMBIMHU, MCKIAY HpHMOﬁ N INUIOCKOCTBIO, MCIKAY
IIJIOCKOCTAMM, ABYI'PAHHBIX YTJIOB.

Boruucnsats 00bEMBI U IIIONIAIA TOBEPXHOCTEM MHOTOIPaHHUKOB (TIpHU3Ma,
nupamMuaa) ¢ M[OpUMEHEHHEeM (QOpMyJ; BBIUKCIATH COOTHOUICHUS MEXIY
IUIOLIAASIMU TTOBEPXHOCTEH, 00bEMaMu OJI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATUSIMH: CUMMETPHS B IPOCTPAHCTBE; LEHTP, OCh U
TUIOCKOCTh CUMMETPUU; LIEHTP, OCh U TIIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekarb, mnpeoOpa3oBbIBaTh M HWHTEPIPETHPOBATH HHEOOPMALIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (DUTYypax, MPECTABICHHYIO Ha YepTekax U
pUCYHKaXx.

[IpumensaTe reoMerpuueckue (GakTbl Al PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, PEIO0JIararluX HECKOJIBKO [IaroB PELIEHUS, €CIIA YCIOBHS IPUMEHEHHUS
3aJlaHbl B IBHOHM (opMe.

[IpumeHaTs nOpOCTEHIIME MNPOrpaMMHBIE CPEACTBA W JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI [IPU PELUICHUN CTEPEOMETPUUYECKUX 3aa4.

IIpuBOoaNUTH mpUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEHW B IPUPOJE H
KWU3HH, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB T'€OMETPUU B HCKYCCTBE.



IIprMeHATh MOJIyYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATh PEAJIbHBIC
CUTyallud W NIPUMEHATb W3YYEHHBIC IIOHATHSA B IPOLIECCE ITOMCKA PEIICHUS
MaTeMaTH4eCcKu C(HOPMYIUPOBAHHON MPOOIEMBI, MOJEIUPOBATh peallbHbIC
CUTyallun Ha A3bIKE T'E€OMETPUHU, HCCIEAOBATh IIOCTPOEHHBIE MOJAEIH C
UCII0JIb30BAaHUEM F€OMETPUUYECKHX MOHATUN U TEOPEM, allliapaTa ajareOpsbl; peimaThb
IPaKTUYECKUE 3aa4M, CBA3aHHBIE C HAXOKICHHUEM T€OMETPUUECKUX BEJTUYHUH.

11 KJIACC

OnepupoBaTh MOHATUAMH: IWIMHAPUYECKAs MMOBEPXHOCTb, OOpa3yroliue
UAJIAHAPUYECKOW  MOBEPXHOCTH;  LWIMHAP; KOHUYECKas  MOBEPXHOCTb,
oOpa3yroire KOHMYECKOH TOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (LUIMHIP, KOHYC, cdepa U map).
OOBSACHITH CITOCOOBI TTOJTYYEHHUSI TEJT BPAILICHHUS.
KnaccuduimpoBats B3auMHOE pacnonoxkeHue chepol U MI0CKOCTH.

OnepupoBaTh NOHATHUSIMU: IIAPOBOK CErMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTa; IIapOBOM CJIOM, OCHOBAaHMWE LIAPOBOIO CJIOS, BBICOTA IIAPOBOIO CIIOS;
IaPOBOM CEKTOP.

Beraucnare 00bEMBI M IUIOIMIAAM IOBEPXHOCTEH TEl  BpallcHUs,
FEOMETPUYECKUX TEJ C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TNOHATHSAMHU: MHOIOTPAaHHUK, BIHUCAaHHBIN B cdepy H
ONMMCAHHBIA OKOJO cdepbl; cdepa, BNHCaHHAST B MHOTOIPAHHUK WJIM TEJO
BpAalLlCHHUS.

BBIYUCIISTE COOTHOMICHUS MEXKTy TUIOIIAISIMH ITOBEPXHOCTEH U 00bEMaMu
MOI00OHBIX TEIL.

N3o6paxarh n3yuyaemble (UTYpPHl OT PYKH M C NPUMEHEHHEM MPOCTHIX
YEPTEKHBIX NHCTPYMEHTOB.

BbINONHATE  (BBIHOCHBIE) IUIOCKHE YEPTEKU W3 PUCYHKOB IMPOCTHIX
00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUThH CEUEHUS TeJl BpaLICHUSI.

W3BnekaTb, HMHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HHPOPMAILUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpaX, MPEACTABICHHYIO HA YepTexax U
pUCYHKaXx.

OnepupoBaTh MOHIATUEM BEKTOP B IPOCTPAHCTRE.

BpINONHATE AEUCTBHUSL CIHOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMHU OHU 00JIaJJaIO0T.



[IpuMeHATh ITpaBUIIO HapasuiesienuIeaa.

OnepupoBaTth MOHATHAMM: JAEKApTOBBI KOOPAHMHATHI B IMPOCTPAHCTBE,
BEKTOP, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPIUHATBI BEKTOPA, YTOJI MEXKIY
BEKTOPaMHU, CKaJISIPHOE ITPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxonuts cymMmmy BEKTOPOB U POU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEXKITY
BEKTOPaMM, CKAJSIPHOE IPOU3BEIACHHUE, PpACKIAAbIBaTh BEKTOP 110 JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IMHAT.

[IpumensaTy reomeTpuyeckue (GaxKThl AN PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPeIoJIaraloluXx HECKOJIBKO 1IaroB PEUIEHUs, €CJIA YCIOBUS IPUMEHEHHUS
3a/laHbl B IBHOM (hopMme.

Peniate HpOCTCﬁMHC reOMCTpHUYCCKUEC 3aJla4i Ha IMPHUMCHCHHUC BCKTOPHO-
KOOPpANHATHOT'O MCTOAA.

Pematn 3aJadn Ha JO0Ka3aTCJIbCTBO MAaTCMATHYCCKHUX OTHOIICHUN U
HaXO0XKICHHUC I'COMCTPHUICCKHUX BCIIMYHH I10 06pa3uaM HJIK aJITOpUTMaM, ITPUMCHA
HN3BCCTHBIC MCTOAbI IIPU PCIICHUHU CTAHAAPTHBIX MAaTCMATHYCCKHUX 3a/1a4.

IIppuMeHATP NpPOCTEHUIIHE NPOTPaMMHBIE CPEACTBA M JIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoaWUTh mpUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPHUPOJE H
YKU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB '€OMETPUU B UCKYCCTBE.

IIprMEHATh MOJIyYEHHBIE 3HAHKS HA IPAKTUKE: aHAJIMU3UPOBATh PEAJIbHBIC
CUTyallud W NPUMEHATb W3YYCHHBIC IIOHATHSA B IIPOLIECCE ITOMCKA pEIICHUS
MaTeMaTH4ecKu CQHOpPMYyJIUPOBAHHON MpOOIEeMbl, MOIEIUPOBATh pEaJbHbIC
CUTyallun Ha A3bIKE T'E€OMETPUH, HCCIEAOBATh IIOCTPOCHHBIE MOJACIH C
UCII0JIb30BAaHUEM F€OMETPUUYECKHX MOHATUN U TEOPEM, allliapaTa aareOpsbl; peiaTh
IPaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJTUYUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
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KoanuecTBo 4acos

JJIeKTpOHHbIe (HH(PpPOBbIE)

n/n | TeM NporpamMmel Beero Kourposbnrie | TipakTuiueckue | ognazoparensubie pecypebl
padot padoThI

1 Bsenenue B ctepeoMeTputo 10 https://m.edsoo.ru/C5SO3R7VIP
[IpsmMble ¥®  IJIOCKOCTH B

2 npoctpaHctie. [lapamienbHOCTh 12 1 https://m.edsoo.rt/WT7NSO14T
MPSIMBIX U MJIOCKOCTEM
IT

3 epHeHHHKin APHOCTL - TIPAMBIX 12 1 https://m.edsoo.1u/V6I1APUCD
Y TUIOCKOCTEH
%

4 FIbL - MORAY  HpAMbiMu 10 1 https://m.edsoo.ru/R3EMETBTQ
TUIOCKOCTSIMHU

5 MHOrorpaHHuKu 11 1 https://m.edsoo.ru/XPWI9USFB2

6 OOBEMBI MHOTOTPAaHHUKOB 9 1 https://m.edsoo.ru/010FX2SJB
I1 :

7 OBTOpEHHE ceneHi, 4 1 https://m.edsoo.ru/L1AAMHO3D
PacCTOSIHUS U YTJIbI

OBUIEE KOJIMYECTBO YACOB 68 6 0

[10 [TPO'PAMME



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

11 KIIACC

KoaunuyectBo 4yacos
No 11/ HaunmeHoBaHMe  pa3iesioB H  TeM DJIeKTpOHHbIe (uudpoBbIe)
) NporpamMmbI Beero Kourpoabubie | TIpakTuyeckne | ogpasoparenbHbie pecypebl
padoTsbI padoTsbI
1 Tena BpaieHus 12 1 https://m.edsoo.ru/HYOWQLSKQ
2 O0BEMBI TEN 5 1 https://m.edsoo.ru/BIORVIYC9
3 BekTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 https://m.edsoo.ru/4ANCLAGOMF
IloBTOpeHune, 00OOIIIEHNE, CUCTE
4 i P i HeHH HCTeMATH3AIHA 7 https://m.edsoo.ru/DORV3P725
3HaHUH
5 Pemenue 3amau EI'D 34 1 https://m.edsoo0.ru/DORV3P725
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725
https://m.edsoo.ru/DORV3P725

INIOYPOYHOE INIAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos
Ne Hara JJIEKTPOHHBIE uudposbie
Tema ypoka Konrtpoabnsie | [IpakTnyeckue
n/n Beero P P U3yYeHus | 00pa3oBaTeIbHbIE PeCypChbl
padoTsbI padoThI
OcHoBHbIE TIOHSITHS
CTEpEOMETpPUU: TOYKa, MpsaMas,
MJIOCKOCTD, POCTPAHCTBO.
[IpaBuna M300paKEeHUS Ha
1 P P 1 https://m.edsoo.ru/D3VCJ7UN4
PUCYHKaXx: M300paKCHHUS
IIJIOCKOCTEM, MapajuIeIbHbIX
MPSMBIX  (OTPE3KOB), CEPEIUHBI
oTpe3Ka
[TonsTus: MepeCEKAIINECS
2 MJIOCKOCTH, MepEeCEKAIOIINECs 1 https://m.edsoo.ru/NR6VIYCGK
npsiMasi ¥ IMI0CKOCTh
[TonsTus: IepECEKArIINECS
3 IUIOCKOCTH, TepeCEKaArIINECS 1 https://m.edsoo.ru/O6RNDFAMO
npsiMasi ¥ IJI0CKOCTh
3HAKOMCTBO C MHOTOT'paHHUKAMU,
M300pakeHrue MHOTOTPaHHUKOB
4 P P 1 https://m.edsoo.ru/KMUQPILLO
HA PUCYHKaX, Ha MPOCKIIMOHHBIX
gepTrexax
5 Havanbuete cenenns o kybe u 1 https://m.edsoo.rw/FPW2JNHCZ

nupampsie, HX pa3BEPTKH U



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ

MOJICIIH. Ceuenus
MHOTOTPaHHUKOB

HavaneHbie cBenmeHust o Kybe u
ApaMuJe, UX pPasBEPTKH U

6 https://m.edsoo.ru/IMQ3AJ3S5
MOJICIIN. Ceuenus
MHOTOTPaHHUKOB
I[Tonsate 00 axKCHMOMATUYECKOM
MOCTPOECHUU CTEPEOMETPUU:
7 p p p https://m.edsoo.ru/SLMI7R3BL
aKCUOMBI CTEpPEOMETPUU u
CJIEIICTBUS U3 HUX
I[Toratne 00 axKCHOMATHUYECKOM
MOCTPOECHUU CTEPEOMETPUU:
8 p p p https://m.edsoo.ru/DUKAX7QE1
aKCHUOMEI CTEpeOMETpUU u
CIIEICTBUS U3 HUX
I[Toratne 00 axcHMOMAaTHUYECKOM
MOCTPOECHUH CTEPEOMETPUU:
9 p P p https://m.edsoo.ru/YPKSSMLJL
aKCUOMBI CTEpeoOMEeTpUHr u
CIIEICTBUS U3 HUX
ITonatne 00 axkcHMOMAaTHUYECKOM
IHOCTPOECHUH CTEPEOMETPUU:
10 p p p https://m.edsoo.ru/I3A98J679

AKCHUOMBbI CTCPCOMETPpUU u
CICACTBUA U3 HUX

11

B3anmuoe pacnoiokKeHue
MPSIMBIX B MIPOCTPAHCTRE:
nepeceKaronmecs, mapauieabHbIe
U CKpELIMBAIOIINECS NPSIMbIE

https://m.edsoo.ru/TUTW8KRS5Q



https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q

[TapamienbHOCTP  OpPSIMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE:

12 | mapainenbHbie MpsMbIE B https://m.edsoo0.ru/CSOVLQLH6
MIPOCTPAHCTBE; MApaJUIEIbHOCTh
TPEX NPAMBIX
[TapamienpHOCTP  OpPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE:

13 . https://m.edsoo.ru/PO5J6D23U
[TapamnenpHOCTE  HmpAMOW U
IIJIOCKOCTH
Yrael ¢ COHampaBJIEHHBIMHU

14 P https://m.edsoo.rt/LLJAVHVBW
CTOpOHAMU
Yron  mex NpsIMBIMH B

15 w P https://m.edsoo.rw/KGIMSOEUK
MIPOCTPAHCTBE
Yrom  Mexay — OpsAMBIMH B

16 https://m.edsoo.ru/24LVWHIVSE
MIPOCTPAHCTBE
[TapamienbHOCTP  IIJIOCKOCTEM:

17 P https://m.edsoo.ru/BUSTQIHZT
napajuieIbHbIC TUIOCKOCTH
CaoiicTBa napajuieIbHbIX

18 . P https://m.edsoo.ru/0KQQK2ABA
IJIOCKOCTEHN
[Ipocreiime mpocTpaHCTBEHHBIE

19 | durypsl Ha IOCKOCTH: TETPAdP, https://m.edsoo.ru/MRT13XP79
KyO, mapaienenumnes

20 | [TocTpoenue ceueHuit https://m.edsoo.ru/DI3AX05J8

21 | IlocTpoenue ceueHuit https://m.eds00.ru/20GC3ZPIP



https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P

Kontponbuast paGota mo Teme
"[lpssMple ¥ IUIOCKOCTH B

22 https://m.edsoo.ru/BI4O5QJEB
npoctpanctBe. [lapamienbHocTh
MPSAMBIX U IJIOCKOCTEH"
[lepneHMKyIAPHOCT TPSIMOU U

23 | IUIOCKOCTU: MEPHEHIUKYJISIPHBIE https://m.edsoo.ru/RN45YBOSR
MpsSMbIE B TPOCTPAHCTBE
II e apaiie e

24 PAMBL HapailieIbHbL 1 https://m.edsoo.ru/32MXRZDDL
MePHEHUKYISIPHBIE K TUNIOCKOCTH
IIpssmeie napaiejibHbIe Hu

25 p p https://m.edsoo0.ru/JPUOTOI3N
MEePHIEHIUKYISPHBIE K INIOCKOCTH
IIpu3Hak mHePHEHIUKYIIPHOCTH

26 P . PHCHKY P https://m.edsoo.ru/DC41W6K 14
MPSAMON U TIIOCKOCTH
ITpu3nak epIe K ocC

27 pH Hv TEPHCHIKYAPHOCTH https://m.edsoo.ru/HD3D63S5P
MPSIMOM M TNIOCKOCTH
Teopema 0 PSMOH

28 p . p https://m.edsoo0.ru/YOIQSMOH]1
NEePNEHIUKYISIPHON MJIOCKOCTH
Teopema o IPSIMOM

29 p . p https://m.edsoo.ru/8§ 1IRSKUSRJ
MePIEHIUKYISIPHON TIIIOCKOCTH
Teopema o ol

30 peM . HPAMOH https:/m.edsoo.ru/HFKNPKZ7T
MepHEHIUKYISIPHON MJIOCKOCTH
[lepnienaukyasip W HaKJIOHHBIC:
aCCTOSIHHE  OT  TOYKH 0

31 p a https://m.edso0o.ru/638GKWY7V

IJIOCKOCTH,  PacCTOSHUE  OT
IIPSAMOH 10 IIJIOCKOCTH



https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V

[lepneHauKyasip W HAKIOHHBIE:
paccTrosstHue  OT  TOYKM  JI0

32 https://m.edsoo.ru/AD6RCACRA
IUIOCKOCTH, paccTosHue oT
MPSMOM J10 TIJIOCKOCTH
[lepnienaukynsip U HaKJIOHHBIE:
aCCTOSIHME  OT  TOYKH 0
33 P g https://m.edsoo.ru/VLLIQ7HXC
IUIOCKOCTH, paccTosiHue oT
MPSAMOM J10 TIJIOCKOCTH
[lepnenukynsip U HaKJIOHHBIE:
aCCTOSIHUE  OT  TOYKH 0
34 P a https:/m.edsoo0.1ru/6P5BVV34R
IUIOCKOCTH, paccrosiHue oT
MPSAMOM J10 TIIIOCKOCTH
VYriel B IOPOCTPAHCTBE: TOo1
35 p\, p Y https://m.edsoo.ru/PSFIXUA 11
MEXy NMPSMOMN U TUIOCKOCTHIO
BYIPAHHBIA VYIroJI, JIWUHEWHBIN
36 /Byrp yrof, https://m.edsoo.ru/6R4A0EOMD
yToJ IBYTPaHHOTO yIJia
BYTpaHHBIM yTOJ, JIMHCHHBIN
37 Heyrp y https://m.edsoo.ru/MLOZZYZC7
YroJI IBYTPaHHOIO yrijia
[lepneHUKyIPHOCTD
IJIOCKOCTEH: pHU3HAK
38 p https:/m.edsoo.ru/YRQDSMINH
MePIEHINKYISIPHOCTH JIBYX
IUIOCKOCTEN
[lepneHuKyASIPHOCTD
IJIOCKOCTEH: IpU3HAK
39 p https://m.edsoo.ru/DY2AF84T2
MePIEHANKYISIPHOCTH JBYX

IJIOCKOCTEN



https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2

40

[lepneHMKyIIPHOCTD
IJIOCKOCTEH: MPU3HAK
MEePIEHAUKYISIPHOCTH JBYX
IJIOCKOCTEN

https://m.edsoo.ru/TS8OAINH?2

41

Teopema 0 TPEX
MEPIEHINKYIIApax

https://m.edsoo.ru/OWSLZIRVZ

42

Teopema 0 TPEX
MEPIEHINKYIIIpaxX

https://m.edsoo.ru/OP44KES4N

43

Teopema 0 TPEX
MePIEeHIUKYIIpax

https://m.eds00.ru/OWGE1WDV3

44

KonTponbHast pabora mno temam
"[lepneHAUKYISIPHOCTh IPSIMBIX
U 1iockocter" u "Yriuel Mexay
MPSAMBIMH U TJIOCKOCTAMU"

https://m.edsoo.ru/VOXABPOPB

45

[TonsTue MHOTOTPaHHUKA,
OCHOBHBIE BJIEMEHTHI
MHOTOTPAHHUKA, BBINYKJIbIE H
HEBBIITYKIIBIE ~ MHOTOTPAaHHUKH;
pa3BEPTKAa MHOTOIPAHHUKA

https://m.edsoo.ru/LSFTEZ8QX

46

IIpusma: n-yrosbHas IpusMma;
IPaHM U OCHOBAHUSA IIPU3MBI;
npsiMass M HAKJIOHHAS IPU3MBI;
OOKOBasi M IOJHAsl TOBEPXHOCTh
IIPU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapamenenunen,
MIPSAMOYTOJIbHBIN

https://m.edsoo.r/ITCOB1WIO



https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO

nmapaiCJaCcnmIca u €ro CBOMCTBaA

[Mupamuna: N-yroJibHas
nUpaMyu/ia, TPpaHU U OCHOBAaHME
nupamMuibl; OOKOBas W TIOJNHAs

48 https://m.edsoo.ru/1TOFX00PA
MMOBEPXHOCTH MUpaMU/IbL,
MpaBUIbHAA " yceu€HHas
nvpamuaa
[IpaBuibHBIE ~ MHOTOTPAaHHUKH:
TOHATHE MPaBUJIBHOTO
MHOTOTPAHHUKA; MpaBUJIbHAA
49 | npu3Ma u npaBWIbHAsA MUPAMUIA; https://m.edsoo.rW/LWNGFZTWE
MpaBUJIbHAA TpeyroiabHas
nupamuja u MIPaBUJIbHBII
TeTpa’ap; Kyo
[IpencraBinenne O MNpPaBUIIBHBIX
50 | MHOrOrpaHHUKax: OKTasp, https://m.edsoo.ru/06SHO2IDD
JOJIEKa’dIp U UKOCAMP.
CummeTpusi B TPOCTPAHCTBE:
CUMMETPUSL OTHOCUTEIIBHO TOYKH,
51 HPAMOIL, ILIOCKOCTH. - JICMEHTEL https://m.edsoo.rt/SWEUC9ENR
CUMMETPUU B nupamMuaax,
napajuieJienuneax, NpaBUIbHBIX
MHOT'OTPaHHUKAaX
Brruucnenue 3JIEMEHTOB
52 | MHOTOTPaHHUKOB: pEodpa, https://m.edsoo.rt/EUP4MN760

AuaroHaiu, yIibl



https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760

[Tnomans G0KOBON MOBEPXHOCTH
U TIOJTHOM MOBEPXHOCTH MPSIMO

53 | mpu3Mbl, IUIOIIAJIb OCHOBAHUM, https://m.eds00.ru/SQY9XSIL6
TeopemMa 0 OOKOBOM MOBEPXHOCTH
IIPSAMOY IIPU3MBI
[Tnomans G0KOBON MOBEPXHOCTH
W TIOBEPXHOCTH  IPaBUILHOMN
54 | nupamMuzbl, TEOpeMa O IUIOIIAAN https://m.edsoo.ru/R22FHBG60
OOKOBOM MMOBEPXHOCTH
YCEUYEHHOU NMUPAMUIBI
KonTponbHa abota 1O TeMme
55 |, HIposbRad b " Ta To TeM https://m.edsoo.rt/VHYNIQOMQD
MHOrorpaHHuKu
56 | Ilonstue 06 00bEME https://m.edsoo.ru/GM1LC394G
57 | O6bEM paMuIbl https:/m.eds00.1ru/B307P8WTC
58 | O0BEM nupamMuIbI https://m.edsoo.ru/PQZIED3YF
59 | O6BEM UpaMuIbI https://m.edsoo.ru/RZ8BITMU9
60 | O0BEM EpaMUIBI https://m.edsoo.ru/OHRFO2LCT
61 | O0BEM mpU3MBI https://m.edsoo.ru/YEQP637ZD4
62 | O6BEM MPU3MBI https://m.edsoo.ru/B46EMRRGE
63 | O6BEM npu3MBbI https:/m.edsoo.rw/FIMQW6KET
KonTponbaa aboTa 1O TeMe
64 |, HT? fibHiad - pabota 1 "T v https://m.eds00.ru/23S50180N
OO6bEMBI MHOTOI'PaHHUKOB
65 https://m.edsoo0.rw/KXTOCIOJG

[ToBTOpEHuUe, o0o0meHue



https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG

CHUCTEMAaTHU3aIua 3HAHUN.

66

[Toctpoenue CEUYCHMI B
MHOTOTpaHHHUKE

[ToBTOpeHume, 00001meHue
CHCTEMATHU3ALNS 3HAHUU.

Brruncnenue paccTosHuN: MEXTy
IBYyMsl TOYKaMH, OT TOYKH IO
IIPSIMOM, OT TOYKH A0 IUIOCKOCTH,
MEXIY CKPEIIHBAIOIIUMUCS
IPSIMBIMU

https://m.edsoo.ru/HKP6I3JUC

67

WroroBas koHTpoJsibHAs paboTa

https://m.edsoo.ru/KB3EK0A9U

68

IToBTOpeHue, 00001eHne
cucTemMaTusanus 3HaHUM.
Beluucinenue  yrioB:  Mexay
CKPEILMBAIOIIMMUCA  TPSIMbBIMH,
MEXIy NpPSIMOM M IUIOCKOCTBIO,
IBYTPAHHBIX YIJIOB, YIJIOB MEXIY
IUIOCKOCTSIMU

https://m.edsoo.ru/X7CJUSLO0

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68



https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0

11 KIIACC

KoanuyecTBO 4acos

Nem/m | Tema vboka Hara DJIEeKTPOHHBIE uudpoBbie
) P Beero Kontposbhbie | IIpakTHueCKHE | y3yyenns | 00pasoBaTeabHbIe pecypebl
padoThI padoTsbI

Cdepa u map: eHTp, paanyc, IHaMeTp;

1 bep p: LCHTP, Pauyc, A P 1 https://m.edsoo.ru/TW8Z59CHIJ
IJIOMIA/Ib TOBEPXHOCTHU Chephl
B3aumHoe pacnonoxxenue cdepsl u

2 IUIOCKOCTH; KacaTellbHas INIOCKOCTh K 1 https://m.edsoo.rt/YCMWCAM31
chepe; iomaas chepsl
N3o0paxkenue  cdeppl, Imapa Ha

3 p dep P 1 https://m.edsoo0.ru/QDCF8UGXE
mockocT. CedeHus 1apa
Hunuaapudeckast MTOBEPXHOCTb,
oOpasyroiue WINHIAPUYSCKOU

4 pasyiom H P . 1 https://m.edsoo.ru/8516BBEQ7
MOBEPXHOCTH, OCh IVUIMHIPUYECKOM
MMOBEPXHOCTH
Hunmuaap: ocHoBaHWS ©  OOKOBas
MMOBEPXHOCTh, O0Opa3ymwImas W OCh;

5 P p Vy B . 1 https://m.edsoo.r/WOJR979V9
miomaas  OOKOBOM M TIOJIHOM
MMOBEPXHOCTHU
N3obpaxkenue HAIUHAPA Ha
mIockoctd.  Pa3BépTka  munmuHApa.

6 Ceuennss nuauHApa  (TUIOCKOCTHIO, 1 https://m.eds0o0.ru/OYMSPW10Z
napayiebHON W MePIeHINKYIISIPHOM
OCH LIWJIUH]IPA)

7 1 https://m.edsoo.ru/H64QF3E6R

Konnueckas IIOBEPXHOCTb,



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/H64QF3E6R

oOpasyrommue KOHUYECKOU
MOBEPXHOCTH, OCh W  BepIIMHA
KOHHYECKOW TOBEPXHOCTHU

Konyc: ocHOBaHMe M  BeplIuHA,

8 oOpa3syroiasi ¥ oCh; IJIOMIAlb OOKOBOM https://m.edsoo.ru/Q4EUBB6GT
Y MOJTHOM TOBEPXHOCTH
VYceuéHHblii KOHyC: oOpasyiouie Hu
9 BBICOTA; OCHOBaHMI U  OOKOBas https://m.edsoo.ru/8OVNITU20
MIOBEPXHOCTh
N300pakeHne KoHyca Ha IJIOCKOCTH.
Pa3Béprka koHyca. CedeHus KoHyca
10 (TIII0CKOCTHIO, napauIeIbHON https://m.edso0.ru/0PVICKUYU
OCHOBAHHUIO, " IJIOCKOCTBIO,
MIPOXOAIIEeH uepe3 BEpUINHY)
KoMOunammst  Ten  BpameHus |
11 o patt https://m.edsoo.ru/4AVHGTY X8F
MHOTOTPaHHUKOB
MHOrorpaHHuK, OINHUCAHHBIA  OKOJIO
12 chepsr, chepa, BIIMCAHHAS B https://m.edso0.ru/RMYY 1STLP
MHOTOTPaHHUK WJIX B TEJIO BPALECHUS
[lonsatue 006 o0béme. OCHOBHBIC
13 . . https://m.edsoo.ru/4CENHGLOZ
CBOWCTBA 0OBEMOB Tel
14 O0béM MIMHIpa, KOHyCca https://m.edsoo.ru/ W8TGN5799
15 O06bEM mrapa u wiomanas chepsl https://m.eds00.ru/G7TAYCMITT
16 Ilonobubie  Tena B NMPOCTPAHCTBE. https:/m.edsoo.ru/ANO4FYUUX

CooTHomeHHS MCXKAY miomaigaMun



https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX

MOBEPXHOCTEH, 00BbEMAMHU TOIMOOHBIX
Tel

KonrtponsHast pabora mo temam "Temna

17 "o " https://m.edsoo.rW/KCOMHISWW
BpamieHus" u "OO0beMbI Tel
Bexkrop Ha  muockocTH W B

18 https://m.edsoo.ru/AQ405SB7C
MIPOCTPAHCTBE

19 Cno>xeHue ¥ BRIYUTAHHUE BEKTOPOB https://m.edsoo.ru/PMNHTUK7G

20 YMHOXEHUE BEKTOpa Ha YHUCIIO https://m.edsoo.ru/4H7PLGBI1
Pasnoxxenne  Bekropa 1o TpéM

21 HEKOMILJIaHApHbIM BekTopam. [IpaBuio https://m.edsoo0.ru/NZSOLFWN1
napajienenumnena
Pemenne  3amady,  CBSA3aHHBIX  C

22 NPUMEHEHUEM TIpaBWJI JIEUCTBUUA C https://m.edsoo.ru/73F23EPUS
BEKTOPaMH
KoopanHaTHO-BEKTOpHBIN METOJ MpHU

23 pA P A TP https://m.edsoo.ru/BBII39Z7U
pelLIeHUU TEOMETPUUECKUX 3a]1a4
[IpsiMoyronbHas cucreMa KOOpAWHAT B

24 npoctpanctBe. KoopauHaTel BeKTOpa. https://m.edsoo.ru/X9TSDNSQ3
[Ipocreiimune 3aga4uu B KOOpAUHATaX
Yron mexnay Bektopamu. CkaisipHOe

25 Y p P https://m.edsoo.ru/RPAQMBCDO
MIPOU3BEJICHNE BEKTOPOB
Brruucnenue yrioB Mexay npsiMbIMU U

26 Y Ay 1P https://m.edsoo.rt/EGRV3NF84

IIJIOCKOCTAMU



https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/EGRV3NF84

KontponbHast  pabora 1mo  Teme

27 "BekTopsl u KOOPJMHATHI B https://m.edsoo.ru/NSKELEBHL
npoctpaHcTae"
[ToBTOpeHwME, 00o0mIeHme "
cucrteMarm3anusl 3HaHui. OCHOBHEBIE

28 t https://m.edsoo.ru/16ASEITYU
¢burypsl, (GakTbl, TeEOpeMbl Kypca
TJITAHUMETPUHU
[ToBTOpeHwME, 00o0mIeHme u
cucrteMaru3anms 3HaHui. OCHOBHBIE

29 t https://m.edsoo. s/ VEMVY73YE
¢burypel, (GakTel, TEOpeMBl Kypca
TUTAHAMETPUH
[ToBTOpEHwMeE, 00o0mIeHme "

30 cCHUCTeMaTu3alusg  3HaHWH.  3ajgaun https://m.edsoo.ru/UF02M943T
TUTAHAMETPUHU H METOJIBI X PEIICHUS
[ToBTOpEHME, 000011EHNE u

31 cUcTeMaTu3alus  3HaHWUH. Zagaun https://m.edsoo.ru/FG4PIN2IF
TUTAHUMETPUHU ¥ METOJIbI X PEIICHUS
[ToBTOpEHME, 000011eHNE u
cucremarm3anus 3HaHuil. OCHOBHEIE

32 https://m.edsoo.1w/ZY6BYLY7W
¢burypsl, (dakTbl, TeOpeMbl Kypca
CTepeOMETPUHU

33 Hroroas xoHTpoabHAs paboTa https://m.edsoo.ru/VP8CXOC4C
IToBTOpEHue, 000011IeHE u

34 P N H https://m.eds00.ru/70QSTDCAP
CHCTEMAaTH3aLMs 3HAHUI

35 https://m.eds00.1ru/70QSTDCAP

[ToBTOpeHwME, 00o00mIeHme u



https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/70QSTDCAP

cUCTeMaTHU3anusg 3HAaHUU

IToBTOpEHUE 00001menne

36 P ’ . - https://m.eds00.ru/70QSTDCAP
cUCTeEMAaTH3aIis 3HAHUH
IToBTOpEHHE 00001menne

37 p ’ N HI https://m.edsoo.ru/70QSTDCAP
cUCTEMATH3ALNA 3HAHUI
IToBTOpEenue, 000011IeHE

38 p N t https://m.eds00.1u/70QSTDCAP
cUCTEMAaTH3aIus 3HAHUM
IToBTOpEeHue 00001menne

39 P ’ . - https://m.eds00.ru/70QSTDCAP
cUCTEMAaTU3aIus 3HAHUH
IToBTOpEHHE 00001enne

40 p ’ N HI https://m.edsoo.ru/70QSTDCAP
cUCTEMATH3AaLNA 3HAHUN
IToBTOpEHue, 000011IeHE

41 p N = https://m.eds00.ru/70QSTDCAP
cUCTEMAaTH3aIis 3HAHUH
IToBTOpEHUE 00001menne

42 p ’ N H https://m.eds00.ru/70QSTDCAP
cUCTEMAaTH3aIus 3HAHUH
IloBTOpEHHE 00001enne

43 p ’ N Hl https://m.edsoo.ru/70QSTDCAP
CUCTEMATHU3ALINAA 3HAHUN
IToBTOpeHnue, 000011IeHNE

44 p . m https://m.eds00.ru/70QSTDCAP
cUcTeEMAaTH3aIusd 3HAaHUH
IToBTOpEHUE 00001menne

45 p ’ N IJ-I https://m.eds00.ru/70QSTDCAP
cHCTEMAaTH3aIus 3HAHUH
IToBTOpEHHE 000011IeHNE

46 p ’ HI https://m.edsoo.ru/70QSTDCAP

cUCTEMaTH3als 3HaHUH



https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/70QSTDCAP

[ToBTOpEHwMeE, o0oO0uIeHe

47 . https://m.edsoo.ru/70QSTDCAP
cUCTEMATU3ALNA 3HAHUI
IToBTOpEHUE 0000111eHE

48 BTOPCHHC, ULLI i https://m.edso00.ru/70QSTDCAP
cUCTEMAaTH3aIUs 3HAHUI
IToBTOpEHHE 000011eHNE

49 p ’ N IH https://m.eds00.ru/70QSTDCAP
CUCTEMATH3ALNA 3HAHUI
IloBTOpEHHUE, 00001EeHne

50 p . HI https://m.eds00.ru/70QSTDCAP
CUCTEMATU3alU 3HAHUN
IToBTOpEHue 000011IeHE

51 BTOPCHHC, ULLI i https://m.edso0o.ru/70QSTDCAP
cUcTeEMaTH3aIusg 3HaHUH
IToBTOpEHHE 000011eHNE

52 p ’ N IH https://m.eds00.1u/70QSTDCAP
cUCTEMATH3alNA 3HAHUI
IToBTOpEHue, 000011IeHNE

53 p N B https://m.eds00.ru/70QSTDCAP
CUCTEMAaTU3alU 3HAHUN
IToBTOpEHUE 0000111eHE

54 PTOPCHHC, ULH i https://m.eds00.ru/70QSTDCAP
cUCcTEMAaTH3aIus 3HAHUN
IToBTOpEHHE 000011eHNE

55 p ’ N B https://m.edsoo.ru/70QSTDCAP
cUCTEMATU3AaLNA 3HAHUI
IToBTOpEHHE, 000011IeHNE

56 p N HI https:/m.eds00.1u/70QSTDCAP
cUCTEMAaTU3aIU 3HAHUN
IToBTOpEHUE 00001menne

57 P ’ . - https://m.eds00.ru/70QSTDCAP
cUCcTeEMAaTU3aIus 3HAHUN

58 https://m.eds00.ru/70QSTDCAP

[ToBTOpeHwue, 00001eHme



https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/70QSTDCAP

cUCTeMaTHU3anusg 3HAaHUU

I1 000

59 OBTOPEHHUC, © OU HieHHe 1 https://m.eds00.ru/70QSTDCAP
cHCTEMAaTH3alMs 3HAHUI
IToBTOpEeHHE 000011IeHNE

60 propene, UHI i 1 https://m.edsoo.ru/70QSTDCAP
cHUCTeEMaTH3allMs 3HAHUI
IToBTOpEenue, 000011IeHE

61 P . - 1 https://m.eds00.ru/70QSTDCAP
CHCTEMAaTHU3alMs 3HAHUI
I1 000

62 OBTOPCHHC, © Ov HieHHe 1 https://m.eds00.ru/70QSTDCAP
CHCTEMAaTH3aLMs 3HAHUI
IToBTOpEeHuE 000011IeHHE

63 P ’ uHI 1 1 https://m.edsoo.ru/70QSTDCAP
cHUCTeMaTH3allMs 3HAHUI
IToBTOpEHue, 000011IeHE

64 P N B 1 https://m.eds00.ru/70QSTDCAP
CHCTEMAaTHU3alMs 3HAHUI
I1 000

65 OBTOPCHHC, © Ov HieHHe 1 https://m.eds00.ru/70QSTDCAP
CHCTEMAaTH3alMs 3HAHUI
IloBTOpEeHuE 000011IcHHE

66 propete, UHI i 1 https://m.edsoo.ru/70QSTDCAP
cHUCTeMaTH3allMs 3HAHUI
IToBTOpeHnue, 0000111eHE

67 BTOpeHi \,m i 1 https://m.eds00.ru/70QSTDCAP
CHCTEMAaTHU3alMs 3HAHWUI

68 Konrpomnsnas padora B popme EI'D 1 https://m.edso0.ru/VP8CXOC4C

OBLIEE KOJIMYECTBO YACOB 68

[TPOI'PAMME



https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/70QSTDCAP
https://m.edsoo.ru/VP8CXOC4C

IHPOBEPAEMBIE TPEBOBAHUA K PE3YJIIBTATAM OCBOEHMUSA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIIACC
Kon .
IIpoBepsiemble mnpeaMeTHbIE pe3yJbTaTbl OCBOCHHMS OCHOBHOM
NpoBepPsSIeMOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero 0opa3oBaHus
pe3yJbTarTa
7 I'eomerpus
7.1 OnepupoBath NOHATUAMU: TOUKA, IPsAMAasi, INIOCKOCTb
79 ITprMeHATh aKCHOMBI CTEPEOMETPUHU U CIEICTBUS U3 HUX IIPHU PELICHUU
' reOMEeTPHUECKUX 3ajau
73 OnepupoBaTh MOHATUSMU: NAPAJUIETBHOCTh U MEPHEHIUKYISIPHOCTD
' MPSIMBIX U TTIOCKOCTEH
74 KnaccuduumpoBarh B3aUMHOE PACIONIOKEHHE NMPSAMBIX M IUIOCKOCTEH B

IIPOCTPAHCTBE

OnepupoBaTh NOHATUAMM: JBYTPaHHBIA YroJs, TpaHHU ABYI'PaHHOIO yrija,
7.5 peOpo ABYIpaHHOTO yrjia, JMHEHHBIA Yrosi JBYTPAaHHOIO YIJa, IpaaycHas
Mepa JIBYI'PaHHOTO yria

76 OnepupoBaTh MOHATUSMHU: MHOTOTPAHHHK, BBITYKIBIA W HEBBITYKIIBIHA
' MHOTOTPaHHUK, 3JIEMEHTbl MHOTOTPAaHHUKA, TPaBHIIbHBIN MHOTOIPaHHUK

77 Pacrio3naBaTh OCHOBHBIE BBl MHOTOTPAHHHKOB (MMHMpamMuaa, MpU3Ma,
' MPSIMOYTOJIBHBIN MapaieNenumne, Kyo)

KJ'IaCCI/I(l)I/II_II/IpOBaTB MHOT'OI'PaHHUKH, B]':>I6I/Ipaﬂ OCHOBAaHMHA JJIA
7.8 KJ'IaCCI/I(i)I/IKaL[I/II/I (BLIHYKJ'IBIG W HCBBIITYKJIBIC MHOT'OT'PAaHHUKH, ITPABUJIBHBIC
MHOT'OT'paHHUKH, ITPAMBIC U HAKIIOHHBIC ITPU3MBI, napannenennneﬂm)

7.9 OnepupoBaTh MOHATUSAMHU: CEKYILAS IFIOCKOCTh, CEYEHNE MHOTOIPAaHHUKOB

710 OOBACHATH MPUHLUIIBI IOCTPOCHUS CEUEHUII MHOTOTPAHHUKOB, UCIIOJIB3Y I
' METOJ CJIEIOB

CTpoUTh CeueHUS] MHOTOTPAaHHHKOB METOJOM CJIEIOB, BBIIOJHSIThH
7.11 (BBIHOCHBI€) TIJIOCKHE YEPTEKH U3 PHCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJ CBEPXY, COOKY, CHU3Y

Pemrate 3amaun Ha HaXO0XXIACHUEC ICOMCTPHUICCKUX BCIHUYHH I10 06pa3uaM
WX aJlIrOpuTMaM, IMIPUMCHASA HU3BCCTHBIC AHAJIUTUYCCKUE MCETOIbI IIPU
7.12 PCUICHUHU  CTAHAAPTHBIX MATCMATHYCCKUX  3a/lad Ha  BBIYHCJICHHC
paCCTOSIHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOYKH OO HpHMOﬁ, OT TOYKH A0
IJIOCKOCTH, MCKAY CKPCIIUBAOIIUMUCS MTPAMBIMHA




7.13

PemraTte 3amauyn Ha HaxO0XICHHE reoOMETPUICCKUX BEJIWYHH I10 06pa3uaM
WKW aJlropuTMaM, IMIPUMCHASA HU3BCCTHBIC AHAJIUTUYCCKUC MCETOJbI IIPpU
pPEIICHUKU CTAaHAAPTHBIX MAaTCMAaTHUYCCKHUX 3alad Ha BBIYHUCICHHUE YIJIOB
MCKAY CKPCHIMBAKOIIMUMMUCA IIPAMBIMH, MCKIAY HpHMOﬁ Hn IINIOCKOCTBIO,
MCKAY IIOCKOCTAMU, IBYI'PAHHBIX YI'JIOB

7.14

Brraucasate 00bEMBI 1 TIIOMIAIN TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma,
nUpaMuia) ¢ IpUMEHEHHEM (QOpMyJl, BBIYHCIATH COOTHOLICHHS] MEXIY
IUIOUIAIIMU MTOBEPXHOCTEN, 00bEMaMHU MOTOOHBIX MHOTOIPAHHUKOB

7.15

OnepupoBaTh NOHATHUSMU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U
TUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUH (PUTYPBI

7.16

W3BnekaTh, mNpeoOpa3oBbIBaTh M HHTEPHPETHPOBATH HH(POPMALUIO O
MIPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, TMpeACTaBIEHHYI0 Ha
yepTexax U pUCcyHKax

7.17

[IpumensTh reomerpuueckue (HakTbl A PELICHUS CTEPEOMETPHUUECKHX
3a/a4, MPEINOoaralliiX HECKOJBKO IaroB pEIIeHUs, €CIH YCIOBHUS
MIPUMEHEHHUS 3a/IaHbl B SBHOU (hopMme

7.18

[IpuMeHATs mpocTEWIIME NPOrpaMMHBIE CpPEICTBA U JJIEKTPOHHO-
KOMMYHHMKAIIUOHHBIE CUCTEMBI ITPH PELICHUN CTEPEOMETPUYECKUX 3a1a4

7.19

IIpuBoguTE NpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B IPUPOAE U
’KU3HM, PAaCIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.20

IIpyMeHATh MOy4YEeHHBIE 3HaHWS HA MIPAKTUKE: aHAIN3UPOBATh peajbHbIE
CUTYalUU ¥ IPUMEHATH U3YUYEHHBIC TIOHATHUSA B IIPOLIECCE NIOUCKA PEILICHUS
MaTeMaTH4eCKU CPOPMYIHPOBAHHON MPOOIEMbI, MOJEINPOBATH peaibHbIE
CUTyallUM Ha $3bIKE I'€OMETPUH, UCCIENO0BATH IOCTPOCHHBIE MOJIEIU C
MCTIOJIb30BAHUEM T'€OMETPUYECKHUX TIOHATHH U TEOpEM, amrapara ainreopsl,
pemiath  IpakTUYECKWE  3aJadyd, CBA3AHHbIE C  HAaxOXJICHUEM
Tr€OMETPUYECKHUX BETUINH

11 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble TIpeAMeTHBIE Pe3yJbTATbl OCBOEHUsI OCHOBHOI
o0pa3oBaTeIbHO MPOrpaMMbl CPeTHEr0 001Iero 06pa3oBaHMsd

6

I'eomerpus

6.1

OnepupoBaTh MOHATUSAMU: LUIMHAPUYECKAs] TOBEPXHOCTh, 00pa3yrolne
UWIMHAPUYECKOW ITOBEPXHOCTH, UWIMHAP, KOHUYECKAas IOBEPXHOCT,
oOpa3yromue KOHUYECKOM  MOBEPXHOCTH, KOHYC, cdepuyeckas
MIOBEPXHOCTh




6.2

Pacnio3naBate Tena Bpamenus (MUIMHIP, KOHYC, cdepa H map)

6.3

OOBSACHATH CIIOCOOBI MOJIYy4YCHH: TCII BpalllICHUA

6.4

KnaccudummpoBars B3auMHOE pacmtofiokeHHe cephl U TUIOCKOCTH

6.5

OHepHpOBaTB IIOHATUAMMU: HlapOBOﬁ CCIrMCHT, OCHOBAaHHUC CCIMCHTA,
BBICOTA CETMEHTA, IIAPOBOM CJIOW, OCHOBAaHME IAPOBOTO CIOs, BBHICOTA
IIaPOBOT'O CJIOs1, IIAPOBO CEKTOP

6.6

Brruncigte 00BEMBI U iomaiaun HOBerHOCTCﬁ TCJI BpallCHUA,
TCOMETPHUICCKUX TCII C IPUMCHCHUCM (I)OpMyJ'I

6.7

OnepupoBaTh MOHATUSMU: MHOTOTPaHHHMK, BIHUCaHHBIH B chepy u
OINUCaHHBIN 0KOJIO cdepsl, chepa, BIMCaHHAsT B MHOTOI'PAaHHUK WM TEJIO
BpallleHUs

6.8

Beruucasate COOTHOIICHUS MEXAY TUIOMIAISIMU MOBEPXHOCTEH U 00bEMaMu
MMOJIOOHBIX TEIT

6.9

N3o0pakaTh u3y4yaemble (GUIYpbl OT PYKH U C MPUMEHEHUEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

BoinonHATe (BBIHOCHBIE) IJIOCKHE YEpPTEXKH W3 PHUCYHKOB IPOCTHIX
00BEMHBIX (Uryp: BHUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUYEHHS Tell
BpallleHus

6.11

W3Bnekatrb, HMHTEpHpeTUpOBaTH U NPEeoOpPa3OBbIBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKHX (Urypax, MpeaAcTaBICHHYI0 Ha
YepTeKax U pUCYHKax

6.12

[IpumensTh reomerpudeckre (PakThl AJsl PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANoIararoliuX HECKOJIBKO IIAaroB PEIICHMs, €CIA YCIOBUS
IPUMEHEHUs 33aJ]aHbl B IBHOM (popme

6.13

OHepI/IpOBaTB MOHATHUEM: BEKTOP B IPOCTPAHCTBC

6.14

BBITIONHATE JICWCTBUS CIIOKCHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOXKEHHUS BEKTOpPA HA YHUCJIO, OOBSICHATH, KAKHMH CBOWCTBAMH OHH
o0JIaaroT

6.15

[IpumensTH NpaBUIIO NapajuIeenune1a Ipy CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTB MNOHATHAMMA: JACKAPTOBBI KOOPAMUHATBI B IIPOCTPAHCTBCE,
BCKTOpP, MOAYJIb BCEKTOPA, PABCHCTBO BCKTOPOB, KOOPAMWHATBI BCKTOPA,
yroJja MCKAY BCKTOpPAMHU, CKaJIIpHOC MMPOU3BCACHUC BCKTOPOB,
KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxomuth cymmy BEKTOpOB M NPOU3BEIEHHE BEKTOpa Ha YHWCIO, Yroi
MEXJIy BEKTOpaMH, CKaJIIpHOE MPOU3BEACHHE, PaCKIaAbIBaTh BEKTOP MO




ABYM HEKOJUIMHEAPHBIM BCKTOpaM

6.18

3aI[aBaTB IIJIOCKOCTh YPABHCHHUEM B ﬂeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemate nmpocTteiimue reoMeTpudeckue 3a1aui Ha TPUMEHEHNE BEKTOPHO-
KOOPJIMHATHOT'O METO/a

6.20

Pemrate 3aJa4yd Ha J0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOIICHUH H
HaxXO0KACHUEC TCOMETPHUYCCKUX BCIUYMUH I10 06pa3uaM W aJIrOpuTMaM,
IMPUMCHSA HU3BECTHBIC METOAbI npu peIICHUN CTaHAApTHBIX
MaTeMaTHYCCKUX 3aaa4

6.21

[IpuMeHATH MNpoCTEHIIME INPOrPaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAI[UOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a]1a4

6.22

HpI/IBOI[I/ITB MMPpUMEPBbI MATCMATHYCCKUX BaKOHOMepHOCTCﬁ B IIpUpoac H
JKHU3HH, PACIIO3HABATH IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHsaTh ONTy4eHHBIC 3HAHUS Ha MIPAKTUKE: aHATM3UPOBATH PeabHbBIE
CUTYAaIMU U TIPUMEHSATh U3YUYEHHBIC MMOHSATHS B TIPOIIECCE MTOMCKA PEIIICHUS
MaTeMaTH4ecku  cQOpPMYJTUPOBAHHOM  MpPOOJIEMBI,  MOAETUPOBATH
peaNbHbIE CUTYyallMd Ha SI3bIKE T€OMETPHUH, UCCIENOBATh MOCTPOCHHbBIE
MO/IEJIH C UCTIOJIb30BAaHUEM I'€OMETPUUECKHX MOHSATHI U TeopeM, arnapara
anreOphl, pemaTh MNPAKTUYSCKUE 3a/Jayd, CBS3aHHBIE C HAXOXICHHEM
F€OMETPUUYECKUX BEJIUYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA
10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

7

I'eomerpus

7.1

OCHOBHBIC TIOHATHUS CTCPpCOMETPUH. Tqua, npsmasd, IUIOCKOCTb, IIPOCTPAHCTBO.
[TonsTHe 00 aKCMOMATUYECKOM MMOCTPOCHUU CTCPCOMECTPUN: AKCUOMBI CTCPECOMCTPUHU
u CJICACTBUA N3 HUX

7.2

B3anMHoe pacrionoxeHue npsMbIX B IPOCTPAHCTBE: IEPECEKAIOIIMECS, TapaIIEIbHbIE
W CcKpemmBaromuecs npsmele. llapamnenbHocTh OpsAMBIX M IJIOCKOCTEN B
MIPOCTPAHCTBE: MNapajieibHblEe MpPsIMbIE B MPOCTPAHCTBE, MAPAIEIBHOCTh TPEX
NpsIMBIX, MapaUIeIbHOCTh MNPSIMOM M IUIOCKOCTU. YTIJIbl € COHAIpaBICHHBIMU
CTOPOHAMH, YroJl MEXAY NPsAMBIMA B IIPOCTpaHCTBE. [lapannesbHOCTh IIOCKOCTEN:
MapajuleibHbIE IUIOCKOCTH, CBOWCTBA IapajuleNibHbIX IUIOCKOCTER. IIpocteimue
MPOCTPAHCTBEHHBIC (UTYPHl HA IUIOCKOCTH: TETpa’Jp, KyO, Mapauie/enumes,
MOCTPOEHUE CEYECHUI

7.3

IlepneHUKyIAPHOCTE MNPSAMOM M IUIOCKOCTH: IIEPIEHIUKYISPHBIE IpsSMbIE B
IIPOCTPAHCTBE, IIPSIMBIC NapaJUICIbHbIC U MEPIECHAUKYIISIPHBIE K IUIOCKOCTH, IPU3HAK
NEPHEHANKYJSIPHOCTH IPSIMOU U IUIOCKOCTH, TEOPEMA O IIPSMOM NEPIEHIUKYIIAPHOU
IUIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIOJl MEKIY IPSIMOU U TUIOCKOCTBIO, IBYTPaHHBIN
yroJ1, JINHEWHBIN YroJl ABYIPaHHOIO yria. llepnenaukyiisp u HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE OT MPSAMOH /10 TUIOCKOCTH, MPOEKLUs (PUryphl HA
IJIOCKOCTh. [lepneHauKy s ipHOCTh IIOCKOCTEN: MPU3HAK NEPIIEHIUKYIIIPHOCTH JBYX
mrockocreil. Teopema o TpEX nepreHIUKyIspax

7.4

IlonsiTHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTbl MHOTOIDAHHMKA, BBIIYKIIBIE H
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHOrorpaHHuka. l[Ipusma: n-yrosbHas
Ipy3Ma, IPaHd U OCHOBAaHUS IPU3MbI, NpsAMas M HAKIOHHAs NPU3MBblL, OOKOBas U
II0JIHASL NTOBEPXHOCTH NMpu3Mbl. [lapamenenunen, mpsMOyTroONbHbBIN NapauIeIeIUIIC]]
u ero ceoictea. [Tupamuna: n-yronbHas nupamuzna, TpaHd U OCHOBAHHME NMUPaMMIBbI,
OOKOBasi M IOJIHAS NOBEPXHOCTh MUPAMUJBI, NMPaBUJIbHAS M yCeu€HHas NMUpaMuja.
OnemeHTsl NpuU3Mbl M nupamuabl. [lpaBuibHbBIE MHOIOIDAaHHUKH: IIOHSTHE
IIPaBUJIBHOTO MHOIOIPDAHHMKA, IIpaBUJIbHAsA IIpU3Ma M IIPaBUIbHAs IHUpaMUIA,
[paBWIbHAs TPEyrojibHas NMpaMua U MpaBUIbHbBIN TeTpa’ip, kyO. IIpencrasnenue o
IPABWIbHBIX MHOTOIPAaHHUKAX: OKTa’ap, JoJeKa’ap U wukocadapyrue CedeHus
MPU3MBI U TUPAMU/IBI

7.5

CI/IMMCTpI/ISI B MIPOCTPAHCTBC: CUMMETPUA OTHOCUTCIIbHO TOYKH, HpHMOf/’I, IIJIOCKOCTH.
DJ1eMEHTHI CUMMCTPUHU B nupamMujiax, napajjiejacnuicaax, IMpaBUJIbHBIX
MHOI'OrpaHHHUKax

7.6

Breruucnenue >I€MEHTOB MHOTI'OI'PaHHHUKOB: pe6pa, AuaroHajiv, YyIJIblL. IInomans
OOKOBOM NIOBCPXHOCTHU U IIOJTHOM MMOBCPXHOCTHU HpﬂMOﬁ MMPU3MBIL, IJIOIAAb OCHOBaHHﬁ,




TeopemMa 0 OOKOBOW MOBEPXHOCTH MPsMOM Mpu3Mbl. [lnomiaas 60KOBOM MOBEPXHOCTH
¥ TIOBEPXHOCTHU MPABUIHHON MHPAMHUIIBI, TEOPEMA O TUIOIIAAN YCCUEHHON MUPAMUJIBI.
[Tonsitue 06 06bEMe. OOBEM MUPaAMUIBI, TPU3MBI

[TonoGHbIe Tena B mpocTpancTBe. COOTHOMIECHHUS MEX/Ty TUIOIIAASIMA TTOBEPXHOCTEH,

7.7 N
00BEMaMU TOJOOHBIX TEIT
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUSA
6 ['eomeTpus
Hunuuapudeckas MOBEPXHOCTh, 00pa3yIoliye HMIMHIPUIECKON TOBEPXHOCTH,
6.1 OCh IWIMHAPUYECKON TMOBepXHOCTH. Llunmuap: ocHoBaHus U OOKOBas
MOBEPXHOCTH, 00pa3yoIas U 0Ch, IUIOIMAAs OOKOBOH U TMOJHOM MOBEPXHOCTH
Konuueckasi moBepXHOCTh, OOpa3yrolline KOHHYECKOH MOBEPXHOCTH, OCh U
62 BEpIIMHA KOHHMYECKOW moBepxHOocTH. KoHyc: oOcHOBaHME U BepllUHA,
' oOpa3yromiasi ¥ OCh, IJIOMAAh OOKOBOW M MOJHOW MOBEPXHOCTU. Y CEUEHHBIN
KOHYC: 00pa3yrolye 1 BEICOTa, OCHOBaHHS U OOKOBast MOBEPXHOCTh
Cdepa u map: ueHTp, paauyc, AUAMETP, IUIOIMIATh MOBEPXHOCTU C(hEpHl.
6.3 B3aumHoe pacnonoxkenue cdepbl U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K
cdepe, momaas chepst
6.4 N3o00pakeHue Ten BpalieHus Ha I0CcKocTH. Pa3BépTka nuimmHapa u KOHyca
6.5 KoMOuHammu ten BpalieHus © MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIN
' okoJto cepsl, chepa, BiucaHHas B MHOTOTPAHHUK, WU TEJIO BPAIICHUS
[Tonsitne 06 o6BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 06 00bEME
6.6 IPSIMOYTOJIBHOTO TapalijieNenuneaa u cieacTBus u3 He€. OO0BbEM IMIMHIpA,
KoHyca. O0bEM 1mapa u mioaas chepsl
6.7 [Tomo6Hble Tena B mpoctpancTBe. COOTHOIICHUS MEXKIY —IUIOMIASIMH
' MOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEI
6.3 Ceuenus nunuHApa (MapajjiesibHO U NEPIEHIUKYISIPHO OCH), CEUEHUsI KOHYca
' (mapasuteTbHOE OCHOBAHHIO M IPOXOAIIEe Yepe3 BepIINHY ), CEUCHHS [1apa
BexTop Ha miiockoct U B mpocTtpaHcTBe. COXKEHHE W BHIYUTAHHE BEKTOPOB.
6.9 YMHOXKEHHE BEeKTOpa Ha uucio. PasnoxkeHue BekTopa 1O TpEM
' HEKOMIUTaHApHBIM BekTOopaM. llpaBuno mnapamienenunena. Pemienue 3amgad,
CBSI3aHHBIX C IPUMEHEHUEM MPABUII ICHCTBHUH C BEKTOPaMHU
[TpsimoyronbHasi cuctemMa KOOpAMHAT B MpocTpaHcTBe. KoopanHaTel BEeKTOpa.
6.10 [Tpocreiimue 3amaun B KOOpAWHATAX. YTONI Mexay BekTopamu. CkamspHOe
' MPOM3BEIEHNE BEKTOPOB. BhIUKCIICHHE YTIIOB MKy MPSIMBIMH U IITOCKOCTSMHU.
KoopauHaTHO-BEKTOPHBII METO NP PEHICHUH T€OMETPUUECKUX 3a1a4




IHPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHHUSA K
PE3YJBTATAM OCBOEHHS OCHOBHOH OBPA3OBATEJBHOUN
HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TpeOGOBaHUs K NPeIMETHBIM pPe3y/abTAaTaM OCBOCHHS
NPOBEPSIEMOr0 | OCHOBHOH  00pa3oBaTeJbHOH  NpOrpaMmbl  CpeAHero  odmero
TpeOoBaHus o0pa3oBaHusi

Brnanenne MeTogaMM J0Ka3aTeNbCTB, alTOPUTMAMH DPEUICHUS 3ajad;
yMeHue (OpPMYIHPOBATh W ONEPHUPOBATH IOHSTUSMHU: OIPEIEICHUE,
aKcuoma, TeopeMa, CIEeACTBHE, CBOICTBO, MpPU3HAK, JI0KA3aTeIbCTBO,
paBHOCHIIbHBIE (DOPMYITMPOBKU; TPUMEHATh UX; yMEHHE (HOPMYIUPOBATH
oOpaTHOE M MPOTHUBOIIOJIOKHOE YTBEP)KJIEHUE, MPUBOAUTH MPHUMEPHI U
KOHTPIIPUMEPHI, HCIOJIh30BaTh METOJI MAaTeMaTHYeCKOW WHIYKIUY;
MIPOBOJIMTH JI0KA3aTEIbHBIC PACCYKICHUS TIPU PEIICHUH 33]1a4, OIICHUBATh
1 JIOTHYECKYI0 TPaBWIBHOCTh  PACCY)KJIECHUH; yYMEHHE OIEepUPOBATH
TIOHSATHSIMH: MHOXECTBO, TTOJMHOKECTBO, OTIEpAIlMH HAaJ] MHOXXECTBAMHU;
YMEHHE WCIIOJIb30BaTh TEOPETHKO-MHOXXECTBEHHBIH — ammapar — Juis
OTMCaHMsI PEATbHBIX MPOIICCCOB U SABJICHUN U MPH PEIICHUM 3a7a4, B TOM
qrcIie U3 APYTUX Y4eOHBIX PEIMETOB; YMEHHUE ONEPUPOBAThH MOHATHUSIMHU:
rpad, cBsi3HBIN rpad, 1epeBo, UK, rpad Ha MIIOCKOCTH; YMEHUE 3a/1aBaTh
¥ ONHUCHIBATH Tpadbl pa3IMIHBIMU CIIOCOOAMU; UCIIOJIB30BATh Tpadbl PU
pelIeHNH 331249

YMeHue omnepupoBaTh MOHATUAMHU: HATypalbHOE YHCIO, LIEJI0e YHUCIIO,
CTETIEHb C LIEJIBIM T0Ka3aTesIeM, KOpeHb HaTypaJIbHOW CTETEHH, CTENCHb C
palMoHaIbHBIM TTOKa3aTeNIeM, CTENCHb C JCHCTBUTEIBHBIM MOKa3aTeleM,
JorapuM 4YHCIa, CHHYC, KOCHHYC M TaHTE€HC NPOHM3BOJIBHOTO 4YHCIIA,
OCTaTOK MO MOJYJIO, PAlMOHATBHOE YHCIO, HUPPALUOHAIBHOE YHCIIO,
MHOXECTBAa HATYypalbHBIX, IEJBIX, PAIUOHAIBHBIX, IEHCTBHTEIBHBIX
YHCeJT; YMEHHUE UCTIONb30BATh MPU3HAKH ACTUMOCTH, HAMMEHBIINI 001t
JIeTUTENb W HauWMeHblIee oOmiee KkpaTtHoe, anroput™M EBknmmma mpu
pELIeHUH 33/1a4; 3HAKOMCTBO C Pa3IMYHBIMHU MMO3MLIUOHHBIMH CHCTEMaMH
CUHCJICHUS; YMEHUE BBINOJIHATH BEIYUCICHUE 3HAUYCHUI U TpeoOpa3oBaHus
2 BBIPRKEHUI CO CTEMEHAMHU U Jorapupmamu, mpeodpa3zoBaHus IPOOHO-
palMoOHANBHBIX ~ BBIPAKEHHUH; yMEHHE OINEpUpPOBaTh  IMOHATHUSIMHU:
NIOCJIEIOBATEIBHOCTD, apU(PMeTHYecKass NpPOTpeccusi, TreoMeTpruYecKas
nporpeccusi, OECKOHEYHO YOBIBAIOIIAs T'€OMETPUYECKas HPOTPECcCHs;
yYMEHHE 3aJaBaTh IIOCJIEIOBATEIFHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYPPEHTHBIX (JOPMYIT; yMEHHE OTIEPUPOBATh MOHATHAMH: KOMIUICKCHOE
YHCII0, CONPSHKEHHBIE KOMIUICKCHBIE YHCJA, MOIYJIb W apryMEeHT
KOMIUIEKCHOTO  yHcha, (GopMa  3aluCH  KOMIUIEKCHBIX  4HCell
(reomeTrpuyeckas, TpUTOHOMETpUYEcKass M anredpanyeckas); yMeTb
NPOU3BOJUTH apu(pMETHUYECKHE IEHCTBHS C KOMILICKCHBIMH YHCIIaMU;

MMPUBOAUTH MPUMCEPBI UCITOJIB30BAHUA KOMIIJICKCHBIX YHCCII; OIICPUPOBATH




NOHATUSAMH: MaTpuua 2x2 wu  3%3, onpenenuTeNnb  MaTpuUlbl,
TEOMETPUYECKHUNA CMBICII ONIPEACITUTEIS

YMeHue OIICpHUPOBATH IMOHATHUAMU: pPALUOHAIBHBIC, HPPAUOHAJILHLIC,
NOKa3aTebHbIe, CTETNECHHBIC, JIOTapu(pMUYECKHE, TPUTOHOMETPUYECKHE
YpaBHCHHUA W HCPABCHCTBA, HWX CUCTEMBI, YMCHHUC OIICpHUPOBATH
HNOHATUAMU: TOXKJIECTBO, TOXKJIECTBEHHOE INpeoOpa3oBaHHE, ypaBHEHHE,
HEPAaBEHCTBO, CUCTEMa YPAaBHEHUH M HEPABEHCTB, PaBHOCHIIBLHOCTH
YPaBHEHHI, HEPAaBEHCTB M CHCTEM; YMEHHE pellaThb YypaBHECHMS,
HEPAaBEHCTBA M CHUCTEMBI C IOMOIIBIO Pa3JIMYHBIX IPUEMOB; pEIIATh
YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBbI C I1apaMETpPOM; IPUMEHATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI IJId PCHICHUA MATCMATUYCCKHUX
3a/1a4 U 3a/1a4 U3 pa3Iu4HbIX 00JaCTeN HayKU U peaibHON KU3HU

YMeHue onepupoBaTh MOHATUSAMHM: (QYHKLUS, UYETHOCTb (YHKLUH,
HNEepUOIUYHOCTh (DYHKIMH, OTPAaHUYEHHOCTh (YHKLIHMH, MOHOTOHHOCTb
(GyHKLIMHU, SKCTpeMyM (YHKIMHU, HauOoJblllee ¥ HaUMEHbLIee 3HAYECHUS
(GyHKLINU Ha IPOMEXKYTKe, HeTpephIBHAs (YHKIIMSA, aCUMIITOTHI Ipaduka
¢yHKIMHM, TIepBasi U BTOpas MPOU3BOAHAS (YHKINHU, TEOMETPHUECKUN U
(GU3MUeCKUii CMBICI TPOU3BOAHON, NEPBOOOpa3Has, OIpPEACIEHHBIN
UHTErpaJl; YMEHHE HAXOJIUTh ACUMIITOTHI rpauka (QYHKIHMU; yMEHHE
BBIUUCIIATh  NIPOM3BOJHBIE  CYMMBI, IIPOU3BEIEHMs, YAaCTHOIO H
KOMIIO3ULMKM (YHKIMHA, HaXOAUTh YPABHEHHE KacaTeIbHOW K rpaduky
(GYHKLIMH; yMEHHME HaXoJIUTh IPOU3BOJHBIE 3JIEMEHTAPHbBIX (YHKLHUH;
YMEHHE MCIIOJIb30BaTh IPOU3BOAHYIO JUISI HCCIIENOBaHUS (DyHKUUH,
HAXOJIUTh HAWOOJIbIIME M HAUMEHbIIME 3HAuYeHUs (DYHKIUH;, CTpOUTH
rpaduKd MHOTOWJICHOB C HCIOJIb30BAaHUEM arlliapaTta MaTeMaTHYeCcKOro
aHaJIM3a; NPUMEHATh MPOU3BOAHYIO JJI HAXOXKICHUS HAWIydILEero
pelieHrs B NPUKIATHBIX, B TOM YHCJIE COLMAIbHO-d)KOHOMHUYECKUX H
bu3nYecKuX 3a/adax; HaXOAUTh TUIOMAAN U 00BEMBI (DUTY C TTOMOIIBIO
UHTErpana; MPUBOAUTH NPUMEPbl MAaTEMAaTHYECKOIO MOJEIUPOBAHMS C
oMoIIbI0 AU epeHnanbHbIX YpaBHEHUH

YMeHue onepupoBaTh MOHATHAMU: Tpaduk GpyHKIMH, oOpaTHas GyHKIMS,
KOMIO3UIMS (QYHKUMH, JUHEWHas (QyHKUUS, KBajpaTudHas (QyHKIus,
panMoHanmbHas (QYHKIOUS, CTENeHHas (QYHKIMS, TPUTOHOMETPHUYECKHUE
byHKIIMHA, OOpaTHBIE TPUTOHOMETpPUYECKHUE (PYHKIIMHU, MOKa3aTelnbHas U
agorapupmuueckass (QYHKIHMH; yYMEHHE CTPOUTh TIpadUKu HU3yUEHHBIX
(GyHKUMH,  BBINOJNHATH  NpeoOpa3oBaHMs  TpagukoB  (YHKIHH,
UCIIOJIb30BaTh TpauKu AJIs U3yYEHUs] NPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHNH 3a/a4 U3 IPYTUX Y4eOHBIX MPEeIMETOB W 3a7ay M3 PealbHOi
KHU3HHM, BBIpaXXaTh (OpMylIaMH 3aBUCHMOCTH MEXAY BEIHUYMHAMU;
UCTIONIB30BaTh CBOWCTBA M TpaQuKH (PYHKIWH IS PEUICHUS ypaBHEHHH,
HEpaBEHCTB M 3aJad C TapamMeTpaMu; H300pa)kaTb Ha KOOPIMHATHOW
IUIOCKOCTH MHOKECTBA PEILICHUH ypaBHEHUH, HEPABEHCTB U UX CUCTEM




YMeHue pemaTh TEKCTOBBIE 33/a4d Pa3HbIX TUIOB (B TOM YHUCIIE Ha
HPOLIEHTHI, JOJIM M YacTH, HA JBU)KEHHUE, paboTy, CTOMMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3a/la4i U3 00JIACTH YNpaBJIEHUS JUYHBIMU U CEMEUHBIMU
(uHAaHCAMM); COCTaBIATh BBIPAXKEHUS, YPABHEHUS, HEPAaBEHCTBA M MX
CUCTEMBI II0 YCJIOBHUIO 3aJayM, UCCICAOBATH IIOJYYEHHOE PEIICHUE U
OLIGHUBATh IPABJIONOAOOHOCTh PE3yJIbTAaTOB; YMEHUE MOJAEIHPOBATH
peanbpHbIE CHUTyallud Ha SI3bIKE MATEMAaTHUKH; COCTaBIIATH BbIPAXKCHUS,
YPAaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCJIIOBHIO 3aJa4M, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJEJIM €  HUCHOJb30BAaHUEM  ammapara ajireopsl,
WHTEPIPETUPOBATH IMOITYUYEHHBIN pPE3yJIbTAT

YMeHue onepupoBaTh MOHATHAMU: cpeliHee apupMETHYECKoe, MeInaHa,
HanOoJIbIlIee U HAUMEHbIIee 3HAUCHHs, pa3Max, JUCIIEPCHsl, CTAaHIapTHOE
OTKJIOHEHHE YHUCIIOBOrO HabOpa; YMEHHE M3BJIEKaTh, MHTEPIPETUPOBATH
uH(pOpMalIO, IPEACTABIEHHYIO B Ta0IMIIax, Ha AuarpaMmmax, rpadukax,
OTpakarolllyl0 CBOMCTBA PeaNbHBIX MPOIIECCOB U SBJICHUMN; MPEACTABIATD
uHbOpMAIIMI0O C TOMOIIBI0 TaOJMIl M JAMarpaMM; HCCIeA0BaTh
CTaTHUCTUYECKHE JaHHbIE, B TOM YHCJIE C MPUMEHEHHEM TrpapuuecKux
METO/IOB U 3JIEKTPOHHBIX CPEACTB; rpa)uuecKy UCCIIE0BaTh COBMECTHBIE
HaOJII0/IEHUS C IOMOIIBIO AUArpaMM pacCeHBaHUS U TMHEHHON perpeccuu

YMenue onepupoBaTh MOHATHSMH: CIIyYalHbIA ONBIT M ClIy4yalHOE
coObITHE, BEPOSITHOCTh CIIyYalHOrO COOBITHS; yMEHHME BBIYUCIIATH
BEPOATHOCTh C HCIOJB30BaHWEM TpadUyecKuX METOJIOB; NPUMEHATH
bOopMyIbI CIOXKEHUS U YMHOXKEHHSI BEPOSTHOCTEH, (OpMyIly TMOITHON
BeposATHOCTH, (hopMyny bepHymu, komOuHATOpHBIE (GAKTHI U (HOPMYIIHI;
OLICHMBATh BEPOATHOCTH pEAJIbHBIX COOBITHI; yMEHHE OIEpUPOBATH
NOHATUSMU: CJIydaliHas BEJIMYWHA, paACHpPEACIICHHE BEpPOSTHOCTEM,
MaTeMaTUYeCKoe OXKHMJaHHWe, TUCIEPCHS M CTaHAApTHOE OTKJIOHEHUE
CIydyallHOM BENWYWHBI, (QYHKIUU PpACTPEACICHUs] W  IUIOTHOCTH
PaBHOMEPHOT0, [T0KA3aTEILHOT0 U HOPMAJIBHOTO pacIipe/iejIeHHI; yMeHHe
UCIIOJIb30BaTh CBOIMCTBA M3yUEHHBIX paclpeeNieHui 1 pelieHus 3a/1ay;
3HAKOMCTBO C MOHSTHSIMH: 3aKOH OOJBIIUX YUCEN, METObI BEIOOPOYHBIX
UCCJIEIOBAHUM; yMEHUE MPUBOAUTH MPUMEPHI MPOSBICHUSA 3aKOHA
60JILH_II/IX YuCCll B MNMPUPOAHBIX H 06H_[€CTB€HHBIX SABJICHUAX, YMCHUC
OMEepUpPOBATh MOHATUSMU: COUETAHUE, TIEPECTAHOBKA, YHCIO COYECTAHHM,
YUCIIO  NEepecTaHOBOK; OuHOM  HbloTOHA; yMmMeHHME  IpPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKACHUS NJIsl PEIICHUS 3a/1a4; OIICHUBAThH
BEPOATHOCTH PEATBHBIX COOBITUI; COCTABIATH BEPOATHOCTHYIO MOJIENb U
UHTEPIPETUPOBATH MMOTYYSHHBIN pe3yiabTatT

YMenue OneprupoBaTh IIOHATUAMU: TOYKa, npsamasd, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMYHUHA yIJIa, IUIOCKUM yIoJl, IBYTPaHHBIA
yroJi, TPEXTPaHHBIN YToJl, CKPEIIUBAOIINECS MPSIMBIE, MAPATIIETbHOCTD U
NEPIECHIUKYJIAPHOCTD MPSMBIX M INIOCKOCTEH, Yrojdl MEXKIY HNPSIMBIMH,




Yroa MeExay pr[MOfI U IUIOCKOCTBIO, YIoOJl MEXKAY IIJIOCKOCTAMU,
PaCCTOAHNE OT TOYKH OO0 INNIOCKOCTH, paCcCTOAHHUE MCEXKAY IPAMBIMH,
PACCTOAHNEC MECKAY INIOCKOCTAMH, YMEHUC HCIIOJIB30BaTh IIPpH PEIICHHUU
3a1a4 U3Yy4YCHHBIC (1)8.KTLI U TCOPCMbI INIAHUMCETPUN; YMCHUC OLCHHUBATH
pa3MEphblL 00BEKTOB OKpYyzKaromero mupa, CTpOUTb MATCMATHYCCKUC
MOJC/IM C IMNMOMOIIBKO TCOMECTPHUYCCKUX MOHATUN U BCJIMYHH, PpCUIATb
CBA3aHHLIC C HUMU IMPAKTHUYCCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATHUAMHU: IUIOMIAAL (QUTYpbI, 00BEM (UTypHI,
MHOTOI'PAHHUK, MPABUJIbHBIA MHOTOIPAHHHUK, CEYEHHE MHOTOTPaHHUKA,
KyO, napamjenenunen, npusMa, nupamuia, (urypa U MHOBEPXHOCTb
BpallleHNs, LWIUHIAP, KOHYC, map, cdepa, Mmiomans cdepsl, MIOMAIb
IIOBEPXHOCTH MUPAaMUJbI, TNPU3MBIL, KOHYyCa, IWIMHApPa, 00bEM Kyoa,
IPSIMOYTOJIBHOTO Napajulelienunesia, NUpaMuibl, HPU3MBL, LWIMHIPA,
KOHyca, 11apa, pa3BEPTKa MOBEPXHOCTH, CEYEHHUS KOHyca M LWIMHIpA,
napajuleJibHble OCH WM OCHOBAaHUIO, CEYEHHME Ilapa, IUIOCKOCTb,
Kacaromasicss ceppl, LUIUHApPA, KOHYCa; YMEHUE CTPOUTh CEUYECHHE
MHOTOTpaHHHKa, U300pa)kaTh MHOTOTPAHHUKH, (PUTYpHI U MOBEPXHOCTU
BpAIllEHUs, UX CEYECHHUs, B TOM YUCJIE C IOMOLIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHE MPHUMEHATh CBOMCTBAa reOMETPUYECKHX (PUTYp, CAMOCTOSTENHHO
(GopMyIHMpOBaTH OMpeAeTeHNus U3y4aeMbIX (pUTYp, BBIABUTATh TMIIOTE3bI
O CBOWMCTBaxX W NMpHU3HAKaX I'€OMETPHUECKUX (UTYp, OOOCHOBHIBATH WIIH
ONpoBepraTh MX; yMEHHE MPOBOAUTH KilacCUPUKAUo (GuUryp Mo
pa3IUYHBIM TpPU3HAKAM, BBINOJHATH HEOOXOAHWMBIE JIOMOJHUTENbHbIE
MIOCTPOEHUS
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YMeHue omnepupoBaTh IMOHATUSIMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajieNbHBI ePEeHOC, CHMMETpPHUs Ha TUIOCKOCTH M B NPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHUE MOA00Ms, TMOAOOHBIE (QUTYPBI, YMEHHUE
pacro3HaBaTh paBHBIE W TOJOOHBIE (UTYpPHI, B TOM YHWCIIE B IMPHPO/IE,
HCKYCCTBE, apXUTEKTYype; UCIOIb30BaTh FTEOMETPUUECKIE OTHOILICHUS MPU
pelIeHnH 3a/1ay; HAaXOIUTh T'€OMETPUYECKHE BEIMYMHBI (IJIMHA, Yrod,
IUIOIIA/1b, 00bEM) MPU PEIIeHUH 3a/1a4 U3 APYTUX y4eOHBIX MPEIMETOB U
U3 pealbHOW >KU3HU; YMEHHE BBIUUCIATH T€OMETPUYECKHE BEITUYMHBI
(nuHa, yroim, IUIOMAAb, OOBEM, IUIONIAJb MOBEPXHOCTH), HCIONb3YS
U3yueHHbIE (OPMYJBI U METONBI, B TOM YHCIE: IUIOIMIA]b MOBEPXHOCTU
NUpaMUIbl, TTPU3MBI, KOHYCa, IWJIMHIPA, IUIOMaab cdepsl; 00bEM KyOa,
NPSMOYTOJIBHOTO  MapajuieNieniIela, MUPaMUIbl, TPU3MBI, IHIHHIpPA,
KOHYCa, I1apa; YMEHHUE HaXOAWTh OTHOIIIEHHE 00bEMOB TIOIOOHBIX (hUTYP
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YMeHue onepupoBaTh NOHIATHUSAMU: MPSMOYTOJIbHAs CUCTEMa KOOpAWHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPIAWMHATHI BEKTOpPa, CymMMa BEKTOPOB,
IIPOU3BE/ICHNE BEKTOpa Ha 4YHCIO, Pa3lIoKEHHE BEKTopa Mo Oas3ucy,
CKaJIsIpHOE TPOU3BEACHHE, BEKTOPHOE IPOU3BEACHUE, YIrOd MEeXay
BEKTOPAMH; YMEHHE HCIOJb30BaTh BEKTOPHBIM M KOOPAMHATHBIM METOJ




IJIA pEHICHUA TCOMETPUICCKUX 3a1a4 U 3aaa4 JPYTrux y‘~I€6HI)IX npeamMcToOB
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YMeHue BbIOMpaTh MOIXOASIINN METO IS pEIIeHuUs 3a/1a4M; TOHUMaHHue
3HaYMMOCTH MaTeMaTUKW B HU3YyYEHHM MPHUPOJHBIX U OOIIECTBEHHBIX
IIPOLIECCOB M SBJICHWM; YMEHHME paclO3HABaThb IIPOSBIICHUE 3aKOHOB
MaTE€MaTHKHU B UCKYCCTBE, YMEHHE IIPUBOJUTH IPUMEPHI MATEMAaTHYECKUX
OTKPBITHHA POCCUMCKON U MUPOBOM MaT€eMaTHYECKOW HayKH




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, TIPOBEPAEMbIX HA EI'D
1O MATEMATHUKE

Kox | IlpoBepsieMblii 3j1eMeHT COAEPKAHUS

1 Yucna 1 BEIYUCIIEHUS

1.1 Harypanbnsle u nensie yncina. [Ipu3Haku 1eTMMOCTH HENbIX YUCeT

12 Panmonaneubie  uuciaa. OOBIKHOBEHHBIE U JCCATHUYHBIC JpPOOH, TPOLICHTHI,
) OCCKOHEYHBIC MTEPUONUECKUE APOOH

13 ApudmeTnuecknii KOpeHb HATypalbHOW cTeneHH. [leficTBUS ¢ apupMeTHYeCKUMHU
' KOPHSIMU HaTypaJIbHOM CTENEHU

L4 CreneHb ¢ 1enbIM nokaszateiaeM. CTeneHb ¢ palMoHalbHbIM MoKa3aresieM. CBoMCTBa
' CTETIeHU

L5 CuHyc, KOCMHYC M TaHTE€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,

APKTAHI'CHC YUCJIOBOI'0 apryMmeHTa

1.6 Jlorapudm uncna. [lecaTnynble U HaTypaibHbIE JOrapupMbl

JeiicTButenpHblie yncia. ApudmMernyeckue onepanuu ¢ JeHCTBUTEIIbHBIMU YHCIaMU.
1.7 [TprubnmxEHHBIE BBIYUCIICHNUS, IPAaBUJIa OKPYTJIEHUS, IPUKUJIKA U OLIEHKA pe3yJibTaTa
BBIYNCIICHUN

1.8 [Ipeobpa3zoBanue BeIpaKeHUN

1.9 KoMiiekcHbie yncia
2 YpaBHEHHs 1 HEPABEHCTBA
2.1 [enbie 1 IpOOHO-paIMOHANBHBIE YPAaBHEHUS

2.2 HppauyroHanbHbIe YpaBHEHUS

23 TpuroHomeTpruyeckue ypaBHEHUS

2.4 [TokazarenbHble U JOrapuPMUUECKHE YpaBHEHUS

2.5 Lenblie n 1poOHO-paIOHAIbHBIE HEPABEHCTBA

2.6 NppannoHanbHble HEPABEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMUUECKIE HEPABEHCTBA

2.8 TpuroHomeTpruieckre HEpaBEHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB

2.10 | YpaBHeHUs, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu

2.11 | Marpuna cucteMbl TUHEHHBIX ypaBHEHUNH. OnpeenuTeab MaTpULIbl




3 @yHKIMU U TpaduKu
31 Oynkuus, cnocoObl 3ananus ¢yHkuud. ['papux dynxiumu. B3aumao oOpatHbie
' ¢ynkunu. YétHble n Heu€THBIe QyHKIMU. [lepruoanueckue GyHKINH
O6nacth ompeneneHuss W MHOXKECTBO 3HaueHWW ¢yHkiuud. Hymm  dyHkium.
10 [TpomMexxyTkM  3HAKONOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIUH.
' MaxkcumyMbl 1 MUHUMYMBI pyHKIIMH. Haubounbliee 1 HauMeHblee 3HaueHUE (PyHKIUH
Ha IPOMEXYTKE
313 Crenennas pyHKIUSI ¢ HATYpaJdbHBIM U IIEJIBIM MoKa3areneM. E€ cBoiicTBa u rpaduxk.
' CgoiicTBa u rpaduK KOPHS 7-0H CTETICHU
34 Tpuronomerpuveckue GyHKINU, UX CBOHCTBA U TPaQUKH
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIUN, KX CBOWCTBA U TPaPUKH
16 Touxu paspbiBa. AcumnToThl rpadukoB GyHKuA. CBoMcTBa PyHKINH, HEMPEPHIBHBIX
' Ha OTpE3Ke
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 3aaHUs TIOCIIEJOBATEIbHOCTEH
3.8 ApudmeTrnueckast 1 reoMerpuueckas rnporpeccuu. opmya cI0KHBIX IPOLEHTOB
4 Hayana maTemaTnueckoro ananusa
4.1 [TpousBoaHas ¢pyHkiuu. [Ipon3BoHbIE AeMEHTAPHBIX (PYHKINN
[IpumeneHne mNPOU3BOAHON K HMCCIEIOBAHUIO (YHKIUI HAa MOHOTOHHOCTH H
4.2 IKCTpeMyMbl. Haxoxaenue HamOOJBIIEr0 M HAMMEHBIIErO 3HaueHUs (YHKIMHA Ha
OTpe3Ke
4.3 [TepBooOpasnas. MHTErpan
5 MHOXeCTBa U JIOTUKa
5.1 MHoecTBO, Onepaluu HaJl MHOKecTBaMu. J[narpaMmel Disiepa — BeHHa
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OnncarenpHas CTaTUCTHKA
6.2 BepostHocTh
6.3 KomMOunaropuka
7 I'eomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [Ipsimble ¥ IIOCKOCTH B IPOCTPAHCTBE




7.3

MHororpaHHuku

7.4

Tenau MOBCPXHOCTHU BPAIICHUA

7.5

KoopauHatsl 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

1. denepanbHas paboyas nmporpaMma CpeaHero 001ero 0opa3oBaHus
npeamera «Marematuka» (yriayOJeHHBIN YPOBEHB).

2. T'eometpus. 10-11 kmaccel: yueOHUK AJis 0011€00pa30BaTEIbHBIX
opraHuzanuii: 6a30BbIi U yriayosneHHsit ypoBuu / [JI.C.AtanacsH,
B.®.byrty308, C.b.Kanomiies u ap.]-M. : IIpocBemienue

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. denepanpHas paboyas nmporpamMma CpeaHero 00I1ero 0opa3oBaHus
npeamera «Marematuka» (yriayOJeHHBIN YPOBEHB).

2. T'eometpus. 10-11 kmaccel: yueOHUK AJis 0011€00pa30BaTEIbHBIX
opraHu3auuii: 0a30Bbiii U yriayOneHHsii ypoau / [JI.C.Atanacss,
B.®.byry308, C.b.Kanomiies u ap.]-M. : IIpocBemienue

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET
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