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HOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS IJis
oOyvaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepabHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TNPEIBIBIACMBIX K
MaTeMaTH4ecKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOro Kypca TEeOMETpPHMH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHHs OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOyUYEHHsS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OOy4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTeMaTHYCCKOMN
I'PaMOTHOCTH, U3YYCHHS JIPYTUX yUYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00y4Yaronuxcs
NPAaBWIBHBIX TPEJCTABICHUH O CYIIHOCTH M IPOUCXOXJICHHH T€OMETPHYCCKHUX
aOCTpaKIMi, COOTHOIICHHH pPEabHOTO M HJACAIBHOTO, XapaKTepe OTPaKCHHS
MaTEMaTUYECKOM HAYKOW SBJIIGHHH W TIPOLECCOB PEAbHOIO0 MHpa, MECTE
ICOMETPUHU B CUCTEME HAyK M POJIM MAaTEeMAaTHYSCKOTO MOJICIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHHS
yUYaluxcs, a TaKKe KayeCTB MBIIUICHUSA, HEOOXOJMMBIX JUIs aJanTallid B
COBPEMEHHOM OOIIIECTBE.

['ecomeTpust sBISCTCS OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK KaKk OOECNEeYMBACT BO3MOXKHOCTh M3YUYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIIUIeHHE, (GOPMHUPYEMOE€ TPHU HM3YUYCHUU OO0YyUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUTOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA TMPHU PEIICHUH 3a7ad €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIHUAIBHOTO ObITHS, (opMa
OTPaXCHUS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIENIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU



oOpazamMu OOBEIMHSET pa3Hble BUAbl YYEOHON U TPYIOBOH JAESITEIBHOCTH,
ABISETCS OAHMM U3 MPO(PECCHOHATHHO BAXKHBIX KAdeCTB, MOATOMY aKTyalbHA
3a7aya (HOpMUPOBaHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBHIHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOH JEATEILHOCTH IO MHOTUM HaTPaBICHHSIM.

Llenp ocBoeHuss mporpamMmbl yueOHoOro Kypca «leomerpus» Ha 0a3oBOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OecrieueHHe  BO3MOXHOCTH  MPUOOpPETeHUs |
UCTIONBb30BaHMUSI CHCTEMAaTHYECKMX T'€OMETPHUECKUX 3HAHWH W JICHCTBUH,
cenuUIHBIX TE€OMETPUH, BOZMOKHOCTH YCIICIITHOTO MPOJOHKEHHUS 00pa30oBaHMsI
0 CMIEIUAIILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAJHBIM HCIIOH30BAHHEM I'€OMETPHH.

[IporpaMmMa 1O reomeTpuu Ha 0a30BOM YypOBHE TNpeIHA3HAYCHA MJIs
00y4aloUINXCsl CPeTHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUH
Ha ypOBHE OCHOBHOTO 00Iero oopazoBanus. TakuM oOpa3oM, oOydaromruecs: Ha
0a30BOM YpPOBHE JOJKHBI OCBOHWTH OOIIME MaTeMaTHUYECKUE YMEHUS, CBSI3aHHBIC
CO CHEeIU(PUKON TeOMETpHH W HEOOXOAMMBIE /I J>KH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYHTh T'€OMETPHUIO Oojee
ry00KO, €Clii B JalbHEHIIEM BO3HHKHET HEOOXOJWMOCTh B T'€OMETPHYECKHX
3HAHUSX B MPOPECCUOHAIBHON JESTETHHOCTH.

JlocTkeHnue 1eNd OCBOEHUS TMPOrpaMMbl OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISIOTCS:
dbopMuUpoBaHUE TMPEACTABICHUS O F€OMETPUU KaK YacTH MHUPOBOM KYJIbTYphl U
OCO3HaHHE €€ B3aUMOCBS3H C OKPYKAIOITUM MUPOM;
dbopMuUpOBaHUE TPEACTABICHUS O MHOTOTpaHHUKAX W TeJaxX BpaIlEHUS Kak O
BXHEHIINX MaTeMaTHYECKUX MOJIEISAX, IMO3BOJISIONIMX OMHUCHIBATH W HM3ydaThb
pa3HbIE SBJICHUS OKPYKAIOIIETO0 MHUPA;

(GopMupoBaHUE YMEHUS Paclo3HaBaTh HA YepTexkaxX, MOJEISIX U B pEaIbHOM MHPE
MHOTOTPaHHUKH U TeJIa BPAIlICHUS;

OBJIQZICHHME METOJAaMH pEIIEHUs 3aJad Ha IOCTPOEHUS Ha H300paKEHUIX
MIPOCTPAHCTBEHHBIX PUTYD;

(GopMupoBaHUE YMEHHUSI ONEPUPOBATH OCHOBHBIMU IMOHATUAMU O MHOTOTPaHHUKAX
U TeJlaX BpAIICHUs U UX OCHOBHBIMH CBOWCTBaMU;

OBJIQZICHHE aITrOpPUTMAMH pEIICHHUsS OCHOBHBIX THIIOB 3ajad; (OpMUPOBAHUE
YMEHHS TPOBOJUTH HECIOXKHBIE JJOKA3aTEeNbHbIE PACCYXACHHUS B XOJ€ PELICHHS
CTEpEOMETPHUECKHX 3aJ1a4 U 3a]a4 C MPAKTUUECKUM COJIEPIKaHUEM;

pa3BUTHE HWHTEIJICKTYaJlbHBIX M TBOPYECKUX CIIOCOOHOCTEH 00ydarommxcs,
MO3HABATENbHON AKTUBHOCTH, HCCIEIOBATEIbCKUX yMEHUH, KPUTUYHOCTH
MBIIUICHHUS;



dbopmupoBanue (GYHKIIMOHAIBLHONM TPaMOTHOCTH, PpEJIEBAHTHON TIeOMETPHUU:
YMEHUE pacliO3HaBaTh TMPOSIBICHUS TE€OMETPUUECKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHbIX KU3HEHHBIX CUTyallUsSX U MPU U3YUYEHUU APYTUX
y4eOHBIX TMPEIAMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
dbopMynUpoBaTh UX Ha S3bIKE TEOMETPUU M CO3/IaBaTh T€OMETPUUECKUE MOJIEIIH,
MIPUMEHSITh OCBOCHHBIM TE€OMETPUYECKUM ammapar [Jis PEIIeHUs MPaKTUKO-
OpPUECHTHPOBAHHBIX 3aJa4, HWHTEPIPETUPOBATh U OLECHHUBATh IOJYyYCHHbBIC
pE3YNIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TO3HAHUS, U ONIPEICIIEHHBIM 00pa30oM OpraHU30BaHHAs paboTa HaJl
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOYy4YEeHUS, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEJIMETHO-
MPAKTUYECKON JAesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUaluxcss B Kypce€ CTEPEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3ajJad Ha
Co3JaHhe  MPOCTPAHCTBEHHBIX O00pa3oB W  3aJja4y Ha  ONEpUpPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJSAIHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEP KaHUSI.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAWHATHEI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensieTcs HE TOJbKO 10 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
0o0ydeHUs Ha YPOBHE CpeHEro 00IIero oopa3oBaHus.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHBIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATUSMHU Y HABBIKAMH OCYLIECTBIISIOCH MOCJIEIOBATENIBHO U MOCTYIATENIbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYalONIUXCs, PACHIUPSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT'O KYPCA B YYEGBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a Ba rojia 00ydyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeomeTpuu. Touka, TmpsMas, IUIOCKOCTH,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajuleJbHble M CKpeluuBarouyecss Impsmble. [lapajuienbHOCT MNpAMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lIpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; MoCTpPOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IlepnieHAUKYJIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IVIOCKOCTH, PACCTOSHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPHU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOTOTPAHHMKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajuleJIeivne];] U ero cpoucrsa. llupammpa: Nn-yronpHas nupamuaa, TpaHd U
OCHOBaHHE MUPaMU/Ibl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPAaBUIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIBHAS NMPAaMHUJa; TNpPaBUIbHAsA TPEYroJbHAs INHpPaMHMAA M IPAaBUIIBHBIN
TeTpa’ap; KyO. IlpencraBieHue o mNpaBWIBHBIX MHOIOTPAHHUKAX: OKTadIp,
nojeKka’ip U ukocasap. CeueHust npu3Mbl U MUPAMHUIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUHM B IIHpaMHJaX, NapajuiejenuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaar OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU NPABWIBHOW MUPAMUIBI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY TUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyroriue HAJTUHIPUYECKON
MOBEPXHOCTH, OCh UIWJIWHIPUYECKOW TOBEpXHOCTH. [lunmuHAp: OcCHOBaHWS U
OOKOBasi TOBEPXHOCTh, OOpa3zyrolas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON ToBepXHOCTH. KOHYC: OCHOBaHUE U BepIInHA, 00pa3yromast
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTH ChEpHI.
B3aumnoe pacrnonoxenue chepsl U MIOCKOCTH; KacaTelbHas IIIOCKOCTh K cdepe;
I0a b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAI B MHOTOTPAHHHUK, WU TEJO
BpallCHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1MIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJL.

Ceuennss nwiIMHApa (OapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuyieTbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUCHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha miuockocTy U B pocTpaHcTBe. Cl0KeHUE U BHIUUTAHUE BEKTOPOB.
YMHOXeHHEe BEKTOpa Ha 4yucio. Pa3noikeHne BeKTOpa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimume 3amaum B
KOOpJMHATax. Yroa Mexay Bekropamu. CKalaspHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KoOopauHATHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHHUS MPOTpaMMbl y4eOHOro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHHPOBAHUSI PA3IUYHBIX CTPYKTYp, SBICHUH,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpaKAaHCKOW UJICHTUYHOCTH, YBOKCHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHWEM JIMYHOT'O BKJIAJa B IOCTPOEHHUE YCTOMIMBOTO OYTYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTD); ¢dbuznyecKoro
COBEPIICHCTBOBAHMUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOM
NEeATENbHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4eCcKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO DKOJIOTMYECKOW KYJIbTYphl, TOHUMAHHEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KAroOIICH cpeibl, IUTAHMPOBAHMS IIOCTYIKOB M OIEHKH WX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTHYECKOM HAyKu Kak c(epbl 4YelIOBEUeCKOW JeATEIbHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAWUBUAYAJIBHO M B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcCmBUsAMU, YHUBEPCATbHBIMU PecYIAMUBHbIMU Oeltic MBUSMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AefcTBUs:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KJIaccuuKaIi, OCHOBAaHUS /I OOOOIICHWS W CpaBHEHUS, KPUTEPHUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M|
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKIOUECHUN, YMO3AKJIFOUECHHUH 110 aHAJIOTUY;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0 penieHust yd4eOHOM 3ajauM (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (UKCUPYIOUIUE TPOTHBOpPEUHE, MpoOIemMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHUSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOIEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE IpOIEcca, a TaKkKe BbIIBUTaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeDULUUTH UHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BbBIOMpaTh HMHQOPMAIMIO W3  HCTOYHMKOB  PAa3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSITEIIbHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LETISIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BbIPa)KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajjaun, BbICKa3bIBaTh UJI€U, HALIEJIEHHBIE Ha MOUCK
pEelIeHNs; COMOCTABJISATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  (opmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTLHON paOOTHI PU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOW JICATCIIBHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 060011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE INTYPMB» W WHBIC); BBINOJHITH CBOIO 4YacTh pabOTBI U
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]a4H, BEIOMPATh CIIOCO0 peIIeHuUs
C y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(GOpPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKcMu Kak OCO3HAaHHS
COBEPIIAEMBIX AECUCTBHUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII Tpoliecca H
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKECHHSI WIM HENOCTH)KEHUS PE3YIbTAaTOB IEATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1ad.

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJia; JUHEWHBIA Yroj ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (NIHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TTapajuIeNIeuIe, Kyo0).

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOMpas OCHOBaHUS  JyIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrneprpoBaTh MOHATHAMU: CEKYIIas MIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSACHITH NPUHITUTIBEI TOCTPOSHUSI CEUCHU M, UCIIOIB3YsI METO/I CIEOB.

CtpouTh CEUe€HHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HaX0XkJICHUE TE€OMETPUUICCKUX BEIIMUMH 1O o0pasiaM HiH
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEHICHUHU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIYUCIICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTte 3a1aun Ha HAXOXKJAECHUE TEOMETPUUECKUX BEJMUYUH 10 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruncnsath 00BEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTs reoMmerpuueckue ¢GakThl ISl PEIICHHUS CTEPEOMETPUUECKUX
3a71a4, MPEANoIararMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT,  mpoCTEWIIME MPOTPaMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOUTE TpUMEpPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B NPHUPOIE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKu CPOPMYTUPOBAHHONW MPOOJIEMBbI, MOJEIUPOBATh peabHbIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUHM U TeOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh MOHATUAMH: UUIUHAPUYECKAs MOBEPXHOCTh, OOpasyromme
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (IUIMHIP, KOHYC, cdepa U map).

OOBICHATH CLIOCOOBI MTOTYUYEHUS TEN BPAICHUS.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBONM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTa; IIapOBOM CIIOM, OCHOBAaHWE IMIAPOBOTO CJIOs, BHICOTA IIAPOBOTO CIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI M MIIOMIAMM  TOBEPXHOCTEH  TeN  BpalleHWS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIH B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIICHMSI.

BBIYuCISITh COOTHOMICHUS MEXIY IUIOMIAISMU MOBEPXHOCTEH M 00BEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekath, HHTEPNPETUPOBATH U MPEOOPa30BbIBATH HH(POpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOEHUSI BEKTOpa Ha YKUCJIO, OOBICHIThH, KAKUMU CBOMCTBAMU OHU 00JIa/1af0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIIJIAHAPHbIC
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, pPaCKIaAblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensTe reomeTpuueckue (aKThl NS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiine reoMeTpuyYecKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTelbCTBO MATEMATHUYECKUX OTHOLIEHHM H
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumeHaT, mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI [IPU PELICHUN CTEPEOMETPUUYECKUX 3a1aY.

[IprBOAUTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJYYEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHATh HW3YYCHHBIE NOHATHUS B NPOLECCE MOUCKA PEIICHUS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUUYECKUE 3a/1a4d, CBA3aHHBIE C HAX0XKJIECHUEM F€OMETPUUECKUX BEJIMUHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
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n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
bubmmoreka [IOK
1 B 1
BEACHIE B CTCPEOMETPHIO 0 https://m.edso0.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapamiensHOCTE IPSAMBIX U IIJIOCKOCTEN https://m.edsoo0.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 bubnuoreka [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 v 10 1
FAIEL MEACAY TIPAMBIMEH H [IIOCKOCTAMH https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
5 M 11 1
HOTOTPauHHKH https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
6 06 9 1
HEMBL MHOTOTPAHHHKOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 Et?[i?/?;f;(;ggﬁc 209637
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0



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

11 KVIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcbl
bubmmoreka [IOK
T 12
©J1a BpaieHus https://m.edsoo.ru/1c209e37
. bubnuorexa [JOK
006 5 1
BEMBLTET https://m.edsoo.ru/1c209e37
BekTopsl ¥ KOOPAMHATEI B IIPOCTPAHCTBE 10 1 bubmmorexa [TOK
p pA poctp https://m.edsoo.ru/1c209e37
[ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
cUCTeEMAaTU3aIys 3SHaHUH https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsbl
1 [Ipeamer crepeomerpun. AKCHOMBI 1 bubnuorexa [JOK
CTEPEOMETPHUH. https://m.edsoo.ru/aecc77cd
2 HekoTopsie cneacTBus U3 aKCHOM. 1 bubnuoreka [IOK
https://m.edso0.ru/2d8a9c99
3 BxoaHol KOHTPOJIb. 1 1 bubmuoreka [JOK
https://m.edsoo.ru/db685e73
4 [TapannensHbIe IPSIMBIC B 1 bubmuorexa [JOK
MPOCTPAHCTBE. https://m.edso0.ru/a63959%d
5 [TapannensHOCTH TPEX MPSIMBIX. 1 bubmuorexa [JOK
https://m.edso0.ru/b30dff38
6 [TapannensHOCTh IPSAMOH U 1 bubnuoreka [JOK
IIJIOCKOCTH. https://m.edsoo.ru/3d8ffd32
7 Pemenne 3amau. [TapamiensHbie 1 bu6mmoreka [IOK
MpsSIMbIE B IPOCTPAHCTBE. https://m.edsoo.ru/Occ5c4fe
8 Pemenne 3anau. [TapamiensHbie 1 bu6mmoreka [JOK
MpsSMBbIE B IPOCTPAHCTBE. https://m.edsoo.ru/239c8ch4
9 B3anMHOe pacnoiokeHue IpsIMbIX B 1 bubnunoreka [JOK
npocTpancTBe. CKpenmBarommecs https://m.edso0.ru/65c6b106
MpsIMBIE.
10 VYTi1Bl € COHaNpaBICHHBIMU 1 bubnuoreka [IOK

CTOPOHAMH.

https://m.edsoo.ru/258fc245



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245

11 VYTIuIBl ¢ COHANPABICHHBIMU bubmuoreka [IOK
CTOPOHAMHU https://m.eds00.ru/9f4071b9
12 Yroa Mexy IpsIMbIMU. bubnuorexa [JOK
https://m.edso0.ru/1a2520f6
13 O06o01IeHre U CHCTeMAaTH3aIus bubmmoreka [JOK
3HaHuM. [lapannenbHOCTh NPSMBIX. https://m.edso0.ru/93ad36b3
14 KonTtpoabHnas padora Nel nmo teme: bubnnorexa [JOK
"IlapanjiejJbHOCTh NPAMBIX'. https://m.edsoo0.ru/5b971ef3
15 [TapaniensHOCTh TIIIOCKOCTEIH: bubnuorexa [JOK
MapajyieabHbIE MNIOCKOCTH https://m.edsoo0.ru/2e18f255
16 CpoiicTBa napayuieabHbIX MIIOCKOCTEN bubnuoreka [IOK
https://m.edso0.ru/e504d656
17 CBoiicTBa mapayJIeNbHBIX MIOCKOCTEH. bubnuoreka [IOK
https://m.edsoo.ru/fe733862
18 [IpocTeitmme mpocTpaHCTBEHHBIC bubmuorexa [JOK
(burypsl Ha TIOCKOCTHU: TETPAdAP, KYO, https://m.edsoo0.ru/4a28dc02
napasuiesienumnes
19 [TocTpoenue ceuenuit bubnuorexa [JOK
https://m.edsoo.ru/1d434d0f
20 [TocTpoenue ceuenuit bubmuoreka [JOK
https://m.edsoo.ru/ec26fe5d
21 Pemtenue 3amay no reMe: bu6mmoreka [JOK
"[TapaynenbHOCTh TIOCKOCTEN". https://m.edso0.ru/2935a9a0
22 KonrpoabHnas padora Ne2 no reme: bubnnoreka [JOK
"IlapanjieJbHOCTD IIOCKOCTEH " https://m.edsoo.ru/9a0a9e56
23 [lepnieHIMKyIAPHOCTD NPSAMOM U bubnuoreka [IOK

IJIOCKOCTH: IEPIEHANKYIISIPHOCTD
NPSIMBIX B IPOCTPAHCTBE.

https://m.edsoo.ru/b19f6a5d



https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d

24 [IpsiMble mapasuienbHbIe, bubmuoreka [IOK
NEPIEHIUKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95

25 [Ipu3Hak nepneHANKYIIPHOCTH bubnuoteka [JOK
IPSIMOM U TUIOCKOCTH https://m.edsoo.ru/f85bfc46

26 Teopema o psMoii bubmmoreka [IOK
MEPIEHANKYIISIPHOM TJIOCKOCTH https://m.eds00.ru/635c5087

27 Pemenne 3agau nmo teme: bubmmoreka [IOK
"[lepnieH IUKYISPHOCTH MPSAMON U https://m.edsoo.ru/ba545966
TIJIOCKOCTH".

28 Pemrenue 3amau mmo Teme: bubmuoreka [JOK
"[leprieHIMKYIAPHOCTD PSIMOU 1 https://m.eds00.ru/79165d15
TJTOCKOCTH .

29 IIpomexyTOUHBIi KOHTPOJIb bubnuoreka [IOK

https://m.edsoo.ru/bd3745f8

30 PaccrosgHue oT TOYKH 10 IIIOCKOCTH. bu6mmoreka [IOK

https://m.edsoo.ru/5fa0b3ce

31 Teopema o TpEX mepHEHANKYIApaX. bubmuorexa [JOK

https://m.edso0.ru/7d18834b

32 Teopema o TpEX MEpPHEHANKYIApaX. bubmuoteka [{OK

https://m.edso0.ru/33c477d3

33 VYros Mexay npsMOH U IIIOCKOCTBIO. bu6mmoreka [JOK

https://m.edsoo.ru/66fefadd

34 VYros Mexay npsMOH U IIIOCKOCTBIO. bu6mmoreka [JOK

https://m.edsoo.ru/a5b7b8e3

35 JIByrpaHHbIN yroJ. bubnuoreka [IOK

https://m.edsoo.ru/dbee22bc

36 [Ipu3Hak nepneHuKyIIpHOCTH IBYX bubnuoreka [IOK

IJIOCKOCTEMN.

https://m.edsoo.ru/6b61b2b4



https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4

37 [Ipu3Hak nepneHANKYISIPHOCTH ABYX bubnmoreka [JOK
IIJIOCKOCTEM. https://m.edsoo.ru/c7c777ed
38 [IpsMoyroapHBIN apauIeTICTHIICI. bubmmoreka [JOK
https://m.edsoo.ru/ec3e2da3
39 [IpssMoyronpHBIN apauIeTICTHIICI. bubmmoreka [JOK
https://m.edsoo.ru/ba75dc57
40 KonTtpoabHas padora Ne3 no teme: bubnnorexa [JOK
"IlepneHANKYJSIPHOCTD NPSMBIX U https://m.edso0.ru/28a6573c
IUIOCKOCTe" .
41 [ToHsiTHE MHOTOTpaHHUKA. bubnuoreka [IOK
https://m.edsoo0.ru/2d24e873
42 [ToHsiTHE MHOTOTpaHHUKA. bubnuoreka [IOK
https://m.edsoo.ru/b4ad63ad
43 [TonsaTre MHOTOTpaHHUKA. bubmuorexa [JOK
https://m.edsoo.ru/8a7be683
44 [Tpuzma. bubmuorexa [JOK
https://m.edsoo.ru/fblcdOa5
45 [Tpuzma. bubnuorexa [JOK
https://m.eds00.ru/074c8865
46 [Tpuzma. bubnuoreka [JOK
https://m.edsoo.ru/a0fdd5bf
47 [Mupamua. bu6mmoreka [JOK
https://m.edsoo.ru/b9e777d9
48 [IpaBusbHAS MUpaMuIa. bubnnoreka [JOK
https://m.edso0.ru/37d84157
49 [IpaBunbHas nupamua. bubnuoreka [IOK
https://m.edso0.ru/5603e30b
50 YcedeHHas nupaMua. bubnuoreka [IOK

https://m.edsoo.ru/6cdbecef



https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/6cdbecef

ol VYceuennas nupamua. bubnmoreka [JOK

https://m.edsoo.ru/7ad0020b

52 CummeTpusi ¥ MPOCTPAHCTBE. bubnuorexa [JOK

https://m.eds00.ru/235171b3

53 CummeTpus ¥ MPOCTPAHCTBE. bubnuorexa [JOK

https://m.edsoo.ru/f47dfefd

54 [TonsaTue npaBUIBLHOTO bubnuoreka [JOK
MHOTOTpaHHUKA. https://m.eds00.ru/79¢10312

55 [TonsiTHE TPaBUIIBHOTO bubnuorexa [JOK
MHOTOTpaHHUKA. https://m.edsoo.ru/2faadc3f

56 DJIEMEHTHl CHMMETPHUU MTPABUIIbHBIX bubmuorexa [JOK
MHOTOTPaHHUKOB. https://m.edso0.ru/79853608

57 DJIEMEHTHI CHMMETPHUU MTPABUIIbHBIX bubmuorexa [JOK
MHOTOT'PAHHUKOB. https://m.edso0.ru/1e053890

58 KonTpoabHas padora Ned4 nmo Teme: bubnuoreka [IOK
"MHororpaHauku'" https://m.edsoo.ru/a95f5c04

59 [ToBTOpEeHue, 0600IICHNE 1 bu6mmoreka [IOK
cucTeMaTu3alys 3HaHUH. https://m.edsoo.ru/e4972cdc
[TapanienbHOCTb NPSAMBIX U
IJTIOCKOCTEH.

60 [ToBTOpEeHME, 0000IIEHNE bu6mmoreka [JOK
cucTeMaTu3alys 3HaHUH. https://m.edsoo.ru/f7792ba9
Brruncnenue paccTosiHUINA: MeXIY
JIBYMsI TOYKaMU, OT TOYKH J0 IPSIMOH,

OT TOYKH JI0 MJIOCKOCTHU, MEXKIY
CKPEIMBAIOIIUMHUCS TTPSIMBIMU
61 [ToBTOpEHue, 06001eHNE bu6mmoreka [JOK

CHCTEeMaTHU3alus 3HaHUH.

https://m.edso0.ru/56765e8b



https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/a95f5c04
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Boruucienue yrios: Mexay
CKpCHIMBAOIHUMHUCA ITPAMBIMH,
MEKy NIPSMOU U IIJIOCKOCTBIO,
JBYI'PAHHBIX YIJIOB, YIJIOB MEXIY
IIJIOCKOCTSIMHU

62 IIpoMe:xXyTOYHAA UTOrOBas bubnuorexa [JOK
aTrecTauus. https://m.edso0.ru/52188a7d

63 [ToBTOpEHUE, 0000IICHNE U bubmmoreka [JOK
CHCTEMaTH3alMs 3HAHUH. https://m.eds00.ru/9f246736
[TeprneHIUKYIIPHOCTD MPSMBIX H
IUIOCKOCTEH.

64 [ToBTOpEeHUE, 0600IIEHNE 1 bubmuorexa [JOK
cucreMarn3anus 3HaHui. Teopema o https://m.edsoo.ru/098bedad
TPEX MEPIEHANKYIAPAX

65 [ToBTOpEeHME, 0600IIEHNE bu6mmoreka [IOK
cucrtemaTtusanus 3Hanuil. [loctpoenue https://m.eds00.ru/b9146bcO
CE€YEHU B MHOTOTPAHHUKE

66 [ToBTOpEeHUE, 0600IICHNE 1 bu6mmoreka [IOK
cucreMarusanus 3Hanuii. OCHOBHEBIE https://m.edsoo0.ru/482d3f51
¢urypsl, GhakTel, TCOPEMBI Kypca
IJIAHUMETPHH.

67 [ToBTOpEeHUE, 0000IICHNE 1 bu6mmoreka [JOK
cucteMarusanusa 3HaHui. OCHOBHEBIE https://m.edsoo.ru/ee1d19b9
¢burypsl, GhakThl, TEOPEMBI Kypca
TJIAHUMETPHH.

68 [ToBTOpEHue, 06001IEeHNE U bubnuoreka [JOK

cucremMaTu3anus 3HaHui. OCHOBHbBIE
¢burypsl, akThl, TEOPEMBI Kypca
CTEPEOMETPUMN.

https://m.edsoo.ru/ed9e2a8e



https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/ed9e2a8e

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue A op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
Cdepa u map: neHTp, paamnyc,
1 IUaMeT); IIOalb HOBEPXHOCTH 1 bubnmorexa LOK
P> P https://m.edso0.ru/0341bc2b
cepbl
Bsaumnoe pacnonoxenue chepsl u
bu6moreka [IOK
2 IJIOCKOCTH; KacaTeabHas MIIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; mromanb cepol

3 N3o006paxkenue chepsl, mapa Ha 1 bubnuoreka [IOK
mwiockoctu. CeueHus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapuyeckas MoBEpXHOCTD,

4 00pa3yromue MHIHHIPUICCKOM 1 bubnuoreka [IOK
MOBEPXHOCTH, OCh LIMJIMHIPUIECKON https://m.eds00.ru/6054b8cl
MMOBEPXHOCTHU
Hunuaap: ocHoBaHUS U OOKOBast

5 MMOBEPXHOCTh, 00pa3yromas 1 ocCh; 1 bubnuoreka [JOK
IIoIaas OOKOBOM U ITOJIHON https://m.edsoo.ru/188f6216
MMOBEPXHOCTHU
N3o00paxkenue nunuHapa Ha
IIOCKOCTH. Pa3BépTka nunuaapa.

6 Ceuenus muIMHJIPA (TIOCKOCTHIO 1 bubmorexa [IOK

N P ’ https://m.edso0.ru/016e25eb
napayienbHON UITN
MEePIEeHIUKYISIPHOUN OCH IUIUHAPA)
bubnunoreka [JOK
7 KoHnueckas noBEpXHOCTSD, 1 1

https://m.edsoo.ru/c94ba09b



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b

o0Opa3yrIne KOHUIeCKOU
IIOBEPXHOCTH, OCh U BEpPILKHA
KOHMYECKOW IMOBEPXHOCTH

Konyc: ocHOoBaHue u BepvHa,

8 oOpa3yroinas U 0Ch; IJIOMAIb brbamorexa LOK
. . https://m.edso0.ru/897dd3b2
OOKOBOII U TIOJIHOW MOBEPXHOCTH
VYceu€Hnsiit KoHyC: 00pa3 ue u
9 BBICOTA; OCHOB&IZI/I?[ u gOKZI:;: bubmorexa HOK
’ https://m.edso0.ru/1468bab3
MTOBEPXHOCTh
N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubmuorexa [JOK
MapajuieJIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IJI0CKOCTBIO, IPOXOSIEH yepes
BEPIINHY)

1 KomOunarmus Ten BpamieHus u bubnuoreka [IOK
MHOTOT'PAHHUKOB https://m.edsoo.ru/3cefl10e5
MHoOrorpaHHuK, ONMUCAHHBINA OKOJIO

12 cdepsr; cepa, BucaHHas B bubnuoreka [JOK
MHOTOTI'PaHHUK WJIH B TEJIO https://m.eds00.ru/0b136158
BpallleHUS

13 [Tonsarue 06 00bEMe. OCHOBHBIC bubmuoreka [JOK
CBOMCTBAa 0OBEMOB TeII https://m.edso0.ru/26a03fb7

N bubmuoreka [JOK
14 O6bem unmHApa, KoHycCa https://m.edso0.ru/5513d87b
N bubmuoreka [JOK
15 O0bem wapa u owas cheps https://m.edsoo.ru/d189bde2
16 ITooOHBIE TENa B MPOCTPAHCTBE. Bubmmorexa LIOK

https://m.edso0.ru/810cfleb



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
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COOTHOIICHUS MEXTy IIOIIAIMU
MOBEPXHOCTEH, 00BEMAMHU
MOJA0OHBIX TEJ

17 KonTposnsHast paboTa mo Temam bubnuorexa [JOK
"Tena Bpamenus" u "O0beMbI Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha miockocTu U B bubnuorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnosxeHune 1 BBIYUTaHHE BEKTOPOB brbmmorexa [OK
https://m.edso0.ru/23f4f089
20 YMHOKEHHEe BEKTOpa Ha YHUCIIO bubamorexa [JOK
https://m.edsoo.ru/dee379eb
Pasznoxxenne BexTopa 1o Tpém
21 HEKOMIJIaHAPHBIM BEKTOPaM. bubamorexa [JOK
https://m.edsoo.ru/a28fd74e
[IpaBuino napamwienenunena
Pemenne 3amad, CBI3aHHBIX C
22 MIPUMEHEHHUEM MPABHII JCHCTBUN C bubmorexa OK
https://m.edso0.ru/5a827900
BEKTOpaMu
[IpsimoyromnpHas cucrema
23 KOOpJIMHAT B IPOCTPAHCTBE. bubnuoreka [JOK
Koopnunatsel Bektopa. [Ipocreiimue https://m.edso0.ru/48db7058
3a/1auM B KOOpAWHATaX
24 Yroa Mexay BEKTOpaMH. bubnnoreka [JOK
CkansipHO€ MPOU3BE/IEHUE BEKTOPOB https://m.edsoo.ru/725effc4
o5 Brrunciienue yrios Mexuay bubnuoreka [IOK
MIPSAMBIMU U IIJIOCKOCTAMH https://m.edsoo.ru/8efbe78e
KoopauHaTHO-BEKTOPHBIN METOA Bu6miorexa IOK
26 IIPY PELICHUH T€OMETPUUECKUX

3aaa4

https://m.edsoo.ru/d3alfe30
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KonTtposnsHas paboTa o teme

27 "BeKTOophl U KOOpAUHATHI B 1 bubmiorexa LIOK
. https://m.edsoo.ru/77c22fc5
MPOCTPAHCTBE
[ToBTOpEHUe, 0600IICHNE U
cucremaTusaius 3Hanui. OCHOBHBIC bub6mmoreka [{OK
28 1
¢burypsl, (hakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPU T
[ToBTOpEeHue, 0600IICHNE U
29 cucteMaruzanus 3HaHui. OCHOBHBIE 1 bubnuorexa [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edso0.ru/078cd184
TUTAHUMETPUHT
[ToBTOpEeHUE, 0600IIEHNE 1
30 cUCTeMaTH3alys 3HaHU. 3a1auun 1 bubmuorexa [JOK
IJTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpEeHue, 0600IICHNE 1
31 cHCTeMaTH3alus 3HaHui. 3a7aun 1 bubmuorexa [JOK
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
pereHus
[ToBTOpEeHUE, 0600IICHNE 1
32 cucteMaTusaums 3HaHui. OCHOBHBIE 1 bubnuorexa [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH
bubnuoreka [JOK
33 Hrorosas konTpostbHas pabota 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEHue, 06001IeHNE U 1 bu6mmoreka [JOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
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




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* Maremaruka: anre6pa u Hayajaa MaTeMaTHYECKOr0 aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3oB B.®., Kagomues C.b. u
npyrue, AkuuonepHoe oduectBo «M3aarensctBo «lIpocBemenue»
VYyeOnuk ['eomerpust aBTopsl JI. C. Atanacsna, B. @. bytysosa, C. b.

Kanomuena u ip.

METOINYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
Mertoaudeckue pexomenaanuu k yueonuky JI. C. AtanacsHna,

B. ®@. byry3oBa, C. b. KagoMmiiesa u np.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://infourok.ru/biblioteka/geometriya/klass-10/uchebnik-604/type-56






