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HOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma ydeOHOro kypca «l'eomerpusi» 6a30BOro ypoBHS IS
oOyuaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepabHOTO
roCyJIJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€TOM COBPEMCHHBIX MHUPOBBIX  TpPEOOBAHWH, TMPEABIBIICMBIX K
MaTeMaTU4ecKOMy OOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanmuzarmust mporpaMmbl o0ecrieunBaeT OBJIAJICHUE KIIFOUEBBIMH KOMITETEHIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHUS M HEMPEPHIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTO Kypca TEOMETPUM Ha YPOBHE CpeaHero oOIero
oOpazoBaHusl OOYCJIOBJIEHA MPAKTUYECKOW 3HAYUMOCTHIO METANpPEIMETHBIX H
PEAMETHBIX PE3yJIbTATOB OOYYEHHUS T€OMETPUU B HAIPABICHHH JTUYHOCTHOTO
pa3BUTHs OO0yuaromuxcsi, (GopMUpOBaHUS (YHKIUOHAIHHOW MaTeMaTUYECKON
IPaMOTHOCTH, U3YUYECHHS PYTUX y4eOHBIX AUCHUIUIMH. PazBuTHe y oOyyarouumxcs
NPAaBWIBHBIX TPEICTABICHUNH O CYIIHOCTH M MPOUCXOXKIACHUH T€OMETPHUYECKUX
a0CTpakIMii, COOTHOIIEHUH PEaTbHOTO M HJICATBHOI0, XapaKTepe OTPaKeHUS
MaTEMaTUYECKOM HAayKOW SBIEHUA W TPOLECCOB pPEATbHOIO0 MHpPA, MECTE
Tr€OMETPUU B CUCTEME HAYK M POJIM MAaTEMAaTUYECKOTO MOJEIHUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYUYHOTO MUPOBO33PEHHUS
y4Yaluxcsi, a TaKKe KayeCTB MBIIUICHHs, HEOOXOMMMBIX Ui aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBisieTcsl OAHUM K3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK KaK OOECHeYMBACT BO3MOXKHOCTh M3YYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIMIPaBJICHHOCTH, TAaK U TYMaHUTAPHOM.

Jlorndeckoe wbIIUIeHHE, (GOPMHUPYEMOE€ TPU HM3YUYCHUU OO0YUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHIECKUX YTBEPIKICHHM
B XOJI¢ PEIICHHsS TEOMETPUYECKUX 3a/Jad, YMECHHE BBIIBUTATh U OMPOBEPTaTh
TUIOTE3bl HEMOCPEACTBEHHO MCMOJIB3YIOTCS MPU PEUIEHUWU 3a7a4 E€CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHue OprUeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJb BO
BCEX 00JaCTIX NEATENBbHOCTH dYelioBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUaIbHOrO ObITHS, (Qopma
OTPaXCHUS OKPYIKAIOMIETO0 MHpPA, yCIOBUE YCIENTHOTO TO3HAHWS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAMHSECT pa3Hble BHUAbI Y4YEOHOM U TPYAOBOM JAESATEIBHOCTH,



ABJIAETCS OJAHUM H3 TMPOPECCHOHAIBHO BAXXKHBIX KAa4eCTB, MOATOMY AaKTyaJlbHa
3aja4a (HOpMUPOBAHUA y OOYUYaIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOMN AESATEIBHOCTU [0 MHOTUM HaIlpaBICHUSIM.

Llens ocBoeHus mnporpammbl yueOHOro kypca «l'eomerpus» Ha 0a3zoBOM
ypoBHE 00yuyeHus: — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydarommxcs  4epe3  OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW JACUCTBHH,
cnenupUYHBIX T€OMETPUH, BOBMOXHOCTH YCIEIIHOIO MPOJIOHKEHHsI 00pa30oBaHUs
[0 CTIEUHUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM F€OMETPHUH.

[Iporpamma no reoMeTpuu Ha ©0a30BOM ypOBHE IIpeJHAa3HA4YeHA IS
OOyJaroIIMXCsl CPEHEH IIKOJIBI, HE UCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHUM
Ha YpOBHE OCHOBHOI0 oOImIero oopa3zoBanusa. Takum oOpa3oM, oOydaromuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIIME MAaTeMAaTHMYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpuH M HEOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3YYUTh I'€OMETpHUIO Oosee
rJIy0OKO, €clii B JajbHEHIIeM BO3HHUKHET HEOOXOJIWMOCTh B T'€OMETPUUYECKUX
3HAHMSIX B MPOPECCUOHAIBHON JAESTENHHOCTH.

JlocTkeHnue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3a7ay. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHe B 10—11 kaccax sBISIOTCS:

e (opmupoBaHue TpeACTaBICHUS O TEOMETPUU KaK YacTh MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlax BpallleHUS
KaK O BOXHEHMIIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJISIIOIINX ONUCHIBATH
Y U3y4aTh pa3HbIC SBJICHUS OKPY>KAIOIIETO MUPA;

e (opmupoBaHMe yMeHHUsS pacro3HaBaTh Ha YEPTEkKaX, MOJENAX H B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIlCHUS;

e OBJAJICHHE METOJIaMH PEIICHUS 3aJlay Ha MOCTPOEHUS Ha M300paKeHUSX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHHe yYMEHHsS ONEPUPOBATH OCHOBHBIMU TOHSTHSIMH O
MHOTOTPaHHUKAX W TeJIaX BpPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJQJCHWE  QITOPUTMAMH  DEIICHWs  OCHOBHBIX  THWUIIOB  3ajad;
dbopMupoBaHUE YMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHBIC
pacCyXKJI€HUs B XOJI€ PELIEHUs CTEPEOMETPUYECKMX 3ajad U 3a7ad C
MIPAKTUYECKAM COACPIKAHUEM;

e pa3BHUTHE WHTEJUICKTYaTbHBIX " TBOPUYECKHUX CHOoCOOHOCTEM
OoOydJarommxcs, TMO3HABATCIIbBHOW  aKTUBHOCTH, HCCJIEIO0BATEIHCKAX
YMEHUH, KpUTHIHOCTHU MBIIIJICHUS;



e (QopmupoBanue (GyHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: yMEHHUE paclo3HaBaTh MPOSBICHUS T'€OMETPUYECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHbIX >KU3HEHHBIX
CUTyallusIX W TMPU U3YYECHUU APYTUX YYCOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpPMYJIMpPOBATH HMX Ha S3bIKE
TEOMETPUM U CO3/1aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHSATh OCBOCHHBIN
FEOMETPUYECKUN ammapaT Uil pelieHUus NPaKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENHFHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYpC
CTEpEOMETPUM B Hauajie €ro u3y4eHWs 3aj7ad, peliaeMblX Ha YpPOBHE
WHTYUTUBHOTO TO3HAHUS, U ONPEICIEHHBIM 00pa30M OpraHu3oBaHHasi paboTa Haj
HUMH, YTO CHOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIHUPYET MPOTEKaHWE WHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIeMy U3YUCHUIO TIpeaMeTa.

[Ipeanourenue oTaaéTcs HATIAIHO-KOHCTPYKTUBHOMY METOJy OOyYEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IMPEIMETHO-
MPAKTUYECKON AesATeIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX TMPEJICTABICHUN Y
y4alluXcs B Kypce€ CTEPEOMETPUM MPOBOAMUTCS 3a CUET pEIICHUs 3aJad Ha
CO3JaHMe  MPOCTPAaHCTBEHHBIX O00pa3oB M  3a7ady Ha  ONEpUPOBAHHE
NPOCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAMUTCA C OMOPOW Ha
HATJIAIHOCTh, a OINEpUpoOBaHME oOOpa3oM — B YCIOBUSAX OTBJICYEHHUS OT
HaIJISITHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUsI.

OcHoBHBIE cojaepkaTeNbHble JUHUU Kypca «I'eomeTpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TJIIOCKOCTH B MPOCTPAHCTBE», «Tena BpaleHus»,
«BeKTopbl 1 KOOPAWHATHI B MPOCTPAHCTBE». POPMUPOBAHUE JIOTHUECKUX YMEHUM
pacrpenensiercs HE TOJbKO 10 COAEPXKAaTeNbHBbIM JIMHUSM, HO W IO TOJaM
00y4eHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHHUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacmpeneln€éHHBIM [0 TrojaM O0O0ydeHwus,
CTPYKTYPHUPOBAaHO TakKuM oOpa3oM, 4YTOOBI OBJIAJICHUE T'ECOMETPUUYECKUMHU
MOHSATHUSMHU Y HABBIKAMH OCYILIECTBIISUIOCH MOCJIEIOBATENIbHO U MOCTYNATENbHO, C
COOJII0ICHUEM IPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOYAJIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OOYYaIOUUXCs, PACHIUpSIS H
yriryosisi €€, 00pa3ysi MPOUHbIE MHOXKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpum orBoautcsa 2 yaca B Henenro B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a Ba rojia o0yuenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATHA  cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTh,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMATUYECKOM TIOCTPOECHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnonokeHue MNpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIINeECs,
napajulejbHble M CKpeluuBaromuecss IpsMble. [lapamienpsHOCTs OpsAMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: MapajylejbHbIE IIPSMbIE B  MPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIOJI MEXAY IpPSAMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM: napaJijiejbHbIe IIJIOCKOCTH; CBOMWCTBA
napajuleNibHbIX  TuiockocTed. [Ipocrteiiue mpocTpaHCTBEHHbIE (GUTYpPHI  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayjieenurne; moCTpOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MPSAMBIE B
IIPOCTPAHCTBE, MPAMBIE IApaUICJIbHBIE U NEPHEHIUKYJIAPHBIE K IUIOCKOCTH,
IPU3HAK [EPIECHAMKYJSIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPHEHIUKYIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJl MEXKAY NPAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroj, JIMHEMHBIM yrojl JBYIPAaHHOIO  yrja.
IlepnieHaUKYJIAp ¥ HAaKJIOHHBIE: PACCTOSIHUE OT TOYKH JIO IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHAUKYJSAPHOCTH  JIBYX
mIockocTen. Teopema 0 TpEX NEPIEHAUKYIAPAX.

MHoOrorpaHHuKu

IloHsAiTHE MHOTOIpaHHUKA, OCHOBHBIE JIEMEHTHI MHOTOI'PAHHUKA, BBIIIYKIIbIC
Y HEBBIIYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJTHAst ITIOBEPXHOCTH IIPU3MBI. [lapamtenenunen, IIPSAMOYTOJIbHBIN
napajuleJIenivne; U ero cpoucrsa. llupammpa: n-yronapHas nupamMuaa, rpaHd U
OCHOBaHHE NMUPAaMU/IbI; OOKOBasl M MOJHAs TIOBEPXHOCTh MUPaMUbL; IPABUIIbHAS U
yceu€HHas MNHpaMuja. OJIEMEHTbl HOpu3Mbl M nupamuiasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHUKU: TMOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPAaBUJIbHAS IMPAaMHUJA; NPABUIIBHAS TPEYroyibHas INHPaMHAA M IPaBUIbHBIN
teTpa3p; KyO. IlpencraBieHrne o NpaBUIBHBIX MHOTIOIPAHHHUKAX: OKTadp,
nonexa’ap u uxkocasap. CedyeHnst npu3Mbl U TAPAMHUIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  OJJEMEHTBl CUMMETPUHM B IHUPAMHMAAX, [apaJuIeIeInIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHMKOB: péOpa, IuUaroHaiu, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPHU3MBI,
IUIOIAJAb OCHOBAaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaas OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIBHOW MUPAMUIBI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MAPAaMHUJIBI, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONMICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEH, 00BEMaMU OT0OHBIX TEJl.

11 KJIACC

TeJia BpaleHus

HunuHapudeckast MTOBEPXHOCTD, obOpazyroriue UJTUHIPUICCKON
MOBEPXHOCTH, OCh UIWJIWHIPUYECKON TMOBEpXHOCTH. [lunuHAp: oOCHOBaHWS U
OOKOBasi TOBEPXHOCTh, OOpa3zyroIlas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroliue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOU MoBepXHOCTH. KOHyC: OCHOBaHUE M BepIIMHA, 00pa3yromasi
U OCh;, IUIONIaAb OOKOBOM M TIOJTHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
o0OpasyroIiue U BEICOTa; OCHOBAHUS M OOKOBAsi MOBEPXHOCTb.

Cdepa u map: meHTp, paauyc, TUaMeTp; IUIOMIAAb MOBEPXHOCTU C]epshl.
B3anmHoe pacnonokenue chepbl U IIOCKOCTH; KacaTelbHas MJIOCKOCTh K cdepe;
TI0IIA b Cephl.

N3o0paxkenue Te BpallleHHus Ha TUIOCKOCTH. Pa3BépTka MuIMHApa U KOHYCA.

KomOunaiuu Ten BpalmieHUss W MHOTOIPaHHUKOB. MHOTOTpaHHHK,
OMHMCaHHBIK OKoJIO cdephl; cdepa, BOHCAaHHAS B MHOTOTPAaHHUK, WM TEJIO
BpAaICHUS.

[Tonsitre 06 06BEMe. OcHOBHBIC CBOMCTBa 00BbEMOB Ten. Teopema 06 00BEME
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1MIMHIpA,
konyca. O0BEM mapa u miomaasb chepsl.

[Tomo6ubie Tema B mpocTpaHcTBe. COOTHOMIEHUS MEXKAY IUIOMAISIMU
MOBEpPXHOCTEHN, 00bEMaMU MOAOOHBIX TEI.

Ceuennsi nwiIMHApa (HapaJiieIbHO M TEPHEHIUKYJSIPHO OCH), CEUYEHUs
KOHyca (mapajuieIbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIHHY), CECYEHUSs
mapa.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bekrop Ha minockocty u B ipocTpaHcTBe. CloXKeHUE U BBIUUTAHUE BEKTOPOB.
YMHOXkeHHEe BEKTOpa Ha 4yucio. Pa3noikeHne BeKTopa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBuno mapamienenunena. PemeHue 3amay, CBS3aHHBIX C
MPUMEHEHUEM TIpaBuUi JAelcTBUM ¢ Bekrtopamu. IIpsiMmoyronpHas cuctema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJMHATax. YTroa Mexay BekTopamu. CKalasipHOE MNPOU3BEIECHUE BEKTOPOB.
BblunciieHne yrioB Mexay MNpSIMBIMU U INIOCKOCTAMH. KOOpauHATHO-BEKTOPHBIN
METO/I TIPU PEILICHUN T€OMETPUUYECKUX 3aad.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHHUS MPOTpaMMbl Y4EOHOro mMpeaMeTa
«MareMaTuka» XapakTepu3yTCs:

I'pa:knanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKA 00YYAIOIIEroCsl KaK aKTUBHOTO
U OTBETCTBEHHOI'O WIEHA POCCHUMCKOro OOIINEeCTBA, TMPEJICTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SIBIICHHM,
npoleayp TrpaxaaHCKoro ooOmiectBa (BBIOOPHI, ONPOCHI W TMp.), YMEHHEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HMHCTUTYyTAMU B COOTBETCTBUU C UX
(GYyHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY U HACTOSIIEMY POCCHMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIKOJIBI,
K WCTOJIb30BAaHUIO ITHX JOCTWKCHHH B JPYrux HaykKax, TEXHOJIOTHAX, cdhepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOT'0 BOCIIUTAHMSI:

OCO3HAaHUEM JTyXOBHBIX IIEHHOCTEH POCCHUHCKOTO HapoJIa;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OJTHYECKOTO  IIOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHECHHEM JIOCTHIKEHUM HAYKU U JICSITEIIHHOCTHIO
y4€HOT0; OCO3HAHHWEM JIMYHOT'O BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy XyIIETO.

JcTeTn4YecKoe BOCIUTAHNE:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKIIOYAs ICTETHUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXICHUN;
BOCIIPUMMYHUBOCTBIO K MATEMaTHUUYECKUM aCIeKTaM pa3IMuHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMEHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIIICHHS
K CBOEMY 3JIOPOBBIO (340pOBOE NMUTAaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHATHNH U

OT/bIXA, perynsipHas dbuznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM ILIEHHOCTH TPYJOIIO0US; MHTEPECOM K
paznuuHbiM  cpepam  NpodEeCCHOHATBHOM  JAESATEIBbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBHIOOD
Oynymei mnpodeccud U peanu30oBbIBATH COOCTBEHHBIC JKW3HEHHBIC ILIAHBI,



FOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTreMaTH4eCcKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MAaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJIOrn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbl, IOHUMAaHUEM BIUSHUS
COIMAITEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpenbl, OCO3HaHWEM TJI00AJBLHOTO XapakTepa OSKOJOTHYECKHX  IpoOJieM;
OpUEHTAaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JaCTH  OKpY’)KAloIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPYKAFOIIEH CPEIbI.

IleHHOCTH HAYYHOTO TIO3HAHMS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TPAaKTHUKW, IOHUMaHHUEM
MaTEMaTUYECKOW HAyKW Kak c(epbl 4YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JUUII PA3BUTHS I[MBWJIM3AIIMU; OBJIAJCHUEM S3BIKOM
MaTEMaTUKA M MaTeMaTHYEeCKOW KYyJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
UHAUBUAYAIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3yJbTaThl OCBOSHHUS IMPOTrpaMMbl Y4eOHOro mpeaMera
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHOIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHLIMU 0eUCMBUAMU.

1)  Vwuueepcarvnvie  nosmasamenvnvle  Oeticméus, — obecneuusaom
Gopmuposanue 0A308bIX KOSHUMUBHBIX NPOYECCO8 00yUaruuxcs (oceoenue
Memooo8  NO3HAHUA — OKpyJycaowe2o  mMupa,  NpuMeHeHue  J102UYeCKUx,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBUA:

e BBISIBIISITH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN MATEeMATHICCKUX
O0OBEKTOB, TOHSATUH, OTHOIICHUH MEXAY MOHATUAMH, (HOPMYITHUPOBATH
OTpEeJIeICHNs] ~ TOHSATUH; YCTAHABIMBATH CYIIECTBCHHBIH  TMPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCHpPUHUMATH, (OPMYyIUpPOBaTH W  MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIC W OTPHUIATEIbHBIC, CIWHUYHBIC, YAaCTHBIE W O0OIINe;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
mpoTuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM I BBISIBICHUS ~ 3aKOHOMEpPHOCTEH U
[IPOTUBOPEUHNL;

e JieNaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUEHUH 110 aHAJIOTUH;

e IPOBOJUTH CaMOCTOATENIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
yTBEPXACHUN (IPSAMBIE U OT MPOTHBHOTO), BEICTpaUBaTh apryMEHTAIIUIO,
NPUBOANTh TPHUMEPHl M KOHTPIPUMEPHI; OOOCHOBBHIBATH COOCTBEHHBIE
CYXXICHHS U BBIBOJIBL;

e BBIOMpATH crmoco0® penieHUs yuyeOHOW 3azaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHMs, BBHIOMpATh HaumOoJiee MOAXOASIIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUER).

Bba3oBble ucciienoBaresbcKue 1eCTBUSA:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUIM MHCTPYMEHT IMO3HAHMS;
dbopMynHpoBaTh BOMPOCHL, (PUKCUPYIOUIUME MPOTHUBOpPEUHE, MpodIeMy,
yCTaHABIMBaTh HUCKOMOE MW  JaHHOe, (opMuUpOBaTH  THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOSITEIIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHMIO OCOOEHHOCTEH MaTeMaTHYeCKOTro
o0BbEeKTa, SBJIEHHUSA, MpOLECcCa, BBIABICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOILEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, UCCIICJOBAHUS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB M O00OIICHUI;

e IIPOrHO3UMPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKkKe BbIIBUTaTh
IPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ undgopmaumeii:

e BBUIBIATH JNeUUUTH UH(OpPMALMM, TAHHBIX, HEOOXOAUMBIX JJIsi OTBETa
Ha BOIIPOC U JJISl PEeLICHUS 3a4a4u;

e BbHIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM MIPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MHGOPMAIUIO, IPEACTABIATh €€ B pa3Nu4HbIX (popmax,
WITIOCTPUPOBATh TPaPUUECKH;

e OIICHUBATH HaAEKHOCTD uH(popmManuu o CaMOCTOSTEIILHO
cOopMyIUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KoMMyHukamuenvle Oelicmeus, — o0becneuusarom

cpopmuposanHocmes CoyuaIbHbIX HABLIKOE 00YUATOUUXCSL.

Oowmenne:



BOCHPUHMMATh U (HOPMYIUPOBATh CYXKIEHUS B COOTBETCTBUHM C
YCIIOBUSIMHM U LEISIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M HMUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly pelIeHUs 3aa4l, KOMMEHTHPOBATh MOJYyYEHHBIA pe3yJIbTaT;

B X0JIe 00CY>KJE€HUS 3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIA€MOI TEMBI,
npo0OJieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pEUIEHNs; COMOCTaBJISAITh CBOU CYXIEHHUS C CYXKICHUSIMH JPYTHX
YYaCTHUKOB JHAJIOra, OOHApYXKMBaTh pa3jiu4yve M CXOACTBO MO3MIMI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKEHUS;
OPEACTaBIATh  PE3ydbTaTbl  pElIEHHs  3adauyd,  OKCIEPHUMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIUJICHUS C YUYETOM 3aJ1a4 NMPE3EHTALMN U OCOOCHHOCTEHN ayIUTOPUH.

CoTpyaHun4ecTBo:

3)

NMOHUMATh W HKCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJHOW U
WHMBUIyaJIbHON pa0OTHI MPU PEIICHUH YUeOHBIX 3aj1a4; MPUHUMATh eI
COBMECTHOU JESATEIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThI, pacnpenensaTh BUAbI padoT, JOrOBAPUBATHCS, 00CYKIaTh MPOIECC
U pe3yJibTaT paboThl; 000011aTh MHEHHUS HECKOJIBKHUX JIIOJIEH;
y4acTBOBATh B IPYyNNOBBIX (hopMax paboThl (00CYykaeHUsI, 0OMEH MHEHU,
«MO3TOBbI€ IITYPMbl» W WHBIC); BBIIOJHATH CBOI YacTh paOOThl U
KOOpIMHUPOBATh CBOM JEUCTBUS C JPYTUMU YI€HAMHU KOMAaHJBI;
OIICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPUSIM,
c(hOpMYTUPOBAHHBIM YYaCTHUKAMU B3aHUMOICHCTBHSI.

Vuusepcanvnvie  pecynamuensie delicmausl, obecneuusarom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTAaBIIATH IJIAH, AITOPUTM PEIICHHS 3a]]a4H, BRIOUPATh CIIOCO0 peleHus
C Y4€TOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yUETOM HOBOU
UH(GOpPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMH IIO03HABaTEIbHOW pedlIeKCMH Kak  OCO3HAaHHS
COBEPIIAEMBIX JECUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB;
BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTPOJII TIpoliecca H
pe3yabpTaTa pelieHus MaTeEMaTUYEeCKOM 3aa4u;

NPEeABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMAEHHBIX OITMOOK, BHIIBIICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBUE pe3yJbTaTa LEJId U YCIOBHUSIM, OOBICHSITH
IIPUYUHBI JTOCTWKEHHSI WIM HENOCTHKECHHUS DPE3YIbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLINOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

NPEJMETHBIE PE3YJIBTATbBI

10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsAMasi, TNIOCKOCTh.

[IpuMeHsTL aKCHOMBI CTEPEOMETPUU U CJCACTBUS W3 HUX TPU PEIICHUU
r€OMETPUYECKUX 3a]1au.

OnepupoBaTh MOHATUSMHU: TTAPATUICIIBHOCTh U MEPHEHANKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCIOIOKEHUE TPSIMBIX M IJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJI, TpaHWU JBYIPAHHOTO YTJa,
pedpo ABYrpaHHOIO yrja; JUHEWHBIA YroJl JABYTPAHHOIO Yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTpaHHUKA, MIPABUILHBI MHOTOT'DAaHHUK.

Pacno3naBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (NIHpaMHaa; TpHU3Ma,
IPSAMOYTOJILHBIN TIapajuieNienure, Kyo0).

KiaccupunupoBath ~ MHOTOTPaHHUKH, BHIOMpas ~ OCHOBaHUSA  JUIS
Kiaccupukauy  (BBIMYKJIBIE W HEBBIMYKJIbIE MHOTOTPaHHUKH; TPaBUIIbHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYyIIas MIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH IPHUHITUTIBEI TOCTPOSHUS CEUCHU M, UCITOIB3YsI METO/I CICOB.

Ctpouth C€Ye€HMSI MHOTOTPAHHMKOB METOJIOM  CJICJOB,  BBIMOJHSITH
(BBIHOCHBIC) IIJIOCKHE YEPTEKH K3 PHCYHKOB IMPOCTBHIX OOBEMHBIX (UTYp: BH]I
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkKJACHUE TE€OMETPUUYCCKHUX BEIUYUH 10 00pa3laM Wiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MpPH PEIICHUHU
CTaHJIAPTHBIX MaTEMAaTHYECKUX 3aJlad HAa BBIUYHUCICHUE PACCTOSIHUM MEXIY JBYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKU [JIO0 IUIOCKOCTH, MEXIY
CKPEIIUBAOITUMUCS TPSIMBIMH.

Pemate 3amaun Ha HAX0XKJACHHUE TEOMETPHUUECKUX BEJIWYHH O 00pasiaM uiu
aJropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl TPH PEUICHUH
CTAHJAPTHBIX MAaTEMaTHMYECKMX 3aJad Ha BBIYMCICHHE YIJOB  MEXIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY MNPIMOM W IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruncnsats 00bEMBI U TUIOIIANA MMOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ MNOpuMEHEeHueM (QOopMys; BBIYUCIATH COOTHOIICHUS MEXKIY
IJIOMIA/ISIMU TTIOBEPXHOCTEM, 00BbEMaMU TTOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATUSIMU: CHUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHGOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTypaxX, MPEJCTABICHHYIO Ha YepTekaxX U
PUCYHKaXx.

[IpumensTs reoMerpuueckue ¢GakThl IS PEIICHUS] CTEPEOMETPUUYECKHUX
3a71a4, MPEANOoIararMXx HECKOJIbKO IIaroB PELICHUs, €CIU YCIOBUS TPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensaATr  mpoCTEWIIME MNPOTPaMMHBIE CPEICTBA U BIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEpPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEHM B MPUPOAE H
YKU3HU, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIydEHHBIC 3HAHHUS Ha MPAKTUKE: aHAJIW3UPOBATH pPEabHbIC
CUTyallud W TMPHUMEHSATh HW3YyUYEHHBIC IIOHATHUS B IMPOLECCE IMOUCKA PEIICHUS
MaTeMaTU4YeCKu C(HOPMYIUPOBAHHOW MPOOJIEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallUM Ha $3bIKE TE€OMETPUM, MWCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUECKUX MOHATUM U TeOpeM, arrmapara aareOpsl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBA3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs] MOBEPXHOCTh, OOpasyromue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIWHAP;,  KOHHYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKON TOBEPXHOCTH, KOHYC; c(heprudeckas moBEpXHOCTb.

PacnioznaBaTh Tena BpamieHus (MUJIXHIP, KOHYC, cdepa u map).

OOBICHATH CLIOCOOBI MOTYYESHUS TEJI BPAICHUS.

KnaccudummpoBats B3auMHOE pacroioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBaHUE IIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Boraucnsate  00BEMBI W IUIOMIAMXM  TIOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUYECKUX TEJ C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAaHHWK, BIHCAaHHBIA B cdepy u
OMMCAaHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIICHMS.

BbiuucnsaTh COOTHOUIEHUS MEXAY IUIOMIAJIMH MOBEPXHOCTEH M 00bEMaMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (QUTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BrinonHsATh (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00bEMHBIX
dburyp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekarh, WHTEPHNpPETUPOBATH U NPEoOpa3oBBIBATH HWHOOPMALHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaX, MPEJCTABICHHYIO Ha YepTekaxX U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BpInoiHATE JEUCTBHUS CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHHU 00JIa1at0T.

[TpuMeHsTh TpaBUIIO NapajliesienuIeaa.

OnepupoBaTh NOHATUSIMHU: JIEKAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpA, YIroJl MEXKIY
BEKTOpPaMHM, CKAISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxoauth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEACHUE, paCKIaJblBaTb BEKTOp IO JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh MJIOCKOCTh YPABHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensaTe reomerpuueckue (axKThl IS PEIICHHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJarallinX HECKOJIbKO IIaroB PEUIEHUs, €CIU YCIOBUS IPUMEHEHUS
3a/1aHbI B IBHOH (hopme.

Pemate mpocreiiiine reoMeTpUYECKHE 3a/laud Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10KAa3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HaXO0XJICHHE T€OMETPUYECKUX BEJIMYMH N0 00pa3liaM WM airOpUTMaM, IPUMEHSIS
M3BECTHBIE METO/IbI ITPY PELICHUM CTaHAAPTHBIX MaTEMaTUUECKUX 3a1a4.

[IpumeHaT, mpocTeiiMe NPOrpaMMHBIE  CPEACTBA W JIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOAMTE TpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B MPUPOJE U
KW3HU, PACIIO3HABATH NPOSBICHUE 3AKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MOTYy4YEHHBIC 3HAHUS Ha IPAKTUKE: aHAIU3UPOBATH pEalbHbIC
CUTyallUM W IPUMEHSATh M3YYCHHBIE NOHATHS B MPOLECCE IOUCKA PELICHUS
MaTeMaTu4eckd C(HOpMYyJTUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $S3bIKE TE€OMETPUHM, MCCIEI0BATh NOCTPOEHHBIE MOJEIA C
HCIIOJIb30BaHUEM F€OMETPUUYECKUX MOHATHI U TEOPEM, amnmnapara aireOphl; pemarhb
MPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAX0XKJIECHUEM T€OMETPUUYECKUX BEJIUYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoasubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmmoreka [{OK
1 Beezerine & cTepeomeTpiio 10 https://m.edso00.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapanneabHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHUKyISIPHOCTD NMPSMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
4 VYTrIbl MeXy NPSMBIMA U TIFIOCKOCTSIMU 10 1 httos://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
> Muororparikit 1 1 https://m.edso00.ru/1c209e37
N bu6mmoreka [JOK
0 OObEMEI MHOTOrpaHHHKOB o 1 https://m.edso00.ru/1c209e37
7 [ToBTOpEHME: CeUCHUS, PACCTOSHUS U YTJIbI 4 1 bubmorexa HOK
P ' P E https://m.edso00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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

KosnuecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmmoreka [{OK
Tena ppaterus 12 https://m.edsoo.ru/1c209e37
. bubnuorexa [JOK
1
OOBEmbI TeN S https://m.edsoo.ru/1c209e37
BekTopsl 1 KOOpAMHATEI B IIPOCTPAHCTBE 10 1 bubmmorera [OK
p P poctp https://m.edsoo.ru/1c209e37
[ToBTOpenue, o6obIEeHNE, 7 1 bu6moreka [IOK
cUCcTeEMAaTU3alys 3SHaHUH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'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 KUIIACC
DJIeKTPOHHbIE
Nem/m | Tema ypoka KoaunuecTBo | umupposbie
4yacos o0pa3oBaTe/ibHbIE
pecypcsl
OcCHOBHBIE TIOHATHS CTEPEOMETPUU: TOUKA, MPSMast, IIIOCKOCTh,
1 npocTpancTBo. [IpaBuina n3o0pakeHus: Ha pUCyHKaX: H300paxeHUs 1 bubmorexa HOK
. https://m.edsoo.ru/aecc77cd
MJIOCKOCTEH, MapauIeIbHBIX MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
9 [TonsTuA: nepecekaronecs MIOCKOCTH, MTEPECEKAIOIINECS TpsAMas U 1 bubmuorexa [JOK
IIJIOCKOCTh https://m.eds00.ru/2d8a9c99
3 [TonsTuA: nepecekaronecs MIOCKOCTH, MTEPECEKAIOIINECS psAMas U 1 bubmuorexa [JOK
IIJIOCKOCTH https://m.edso00.ru/db685e73
4 3HAKOMCTBO C MHOTOI'paHHHKaMH, H300payKeHNE MHOTOTPaHHUKOB Ha 1 bubnuoreka [IOK
PUCYHKaX, Ha TPOEKIIMOHHBIX YEPTEHKAX https://m.edso00.ru/a63959%d
5 HavanpHbie cBenienus o kyoe U nupamuie, uX pa3BEPTKU U MOJAECIH. 1 bubnuoreka [JOK
CedeHusi MHOTOIPaHHUKOB https://m.edso00.ru/b30dff38
6 HauanpHbie cBeieHus 0 KyOe U mupamMue, uX Pa3BEPTKA U MOJICIIH. 1 bubnuoreka [JOK
CedeHusi MHOTOIPaHHUKOB https://m.edso0.ru/3d8ffd32
7 [TonsiTHEe 006 aKCHOMAaTUYECKOM MMOCTPOCHUU CTEPEOMETPUU: AKCHOMBI 1 bubnnoreka [JOK
CTEPEOMETPHUHU U CIICJICTBUS U3 HUX https://m.edsoo.ru/Occ5cafe
8 [TonsiTHe 06 aKCHOMaTUYECKOM MMOCTPOCHUU CTEPEOMETPUU: AKCHOMBI 1 bubnnoreka [JOK
CTEPEOMETPHUHU U CIICJICTBUS U3 HUX https://m.edso00.ru/239c8ch4
9 [TonsiTHE 006 AKCHOMAaTUYECKOM MOCTPOCHUU CTEPEOMETPUU: AKCHOMBI 1 bubnunoreka [JOK
CTEPEOMETPUH U CIEACTBUSA U3 HUX https://m.eds00.ru/65c6b106
10 [TonsiTHE 00 aKCHOMAaTUYECKOM MMOCTPOCHUU CTEPEOMETPUU: AKCHOMBI 1 bubnuoreka [JOK

CTCPCOMCTPHU U CIICACTBUSA U3 HUX

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

1 B3aumMuoe pacnosioxkeHre OpsiMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECH, bubnmoreka [JOK
MapAIIENbHBIE U CKPEIIMBAKOLIMECS PSIMbIE https://m.edsoo.ru/1a2520f6

12 [TapannenbHOCTh NPSIMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MAPAJIJIEIbHbIE bubnuorexa [JOK
IIpsIMBIE B ITPOCTPAHCTBE; MTAPAJLIEIBHOCTD TPEX MPSIMBIX https://m.eds00.ru/93ad36b3

13 [TapannenbHOCTh NPSIMBIX U INIOCKOCTEN B mpocTpaHcTse: [TapannenbHoCTh bubnuorexa [JOK
MIPSIMOM M TUIOCKOCTH https://m.edsoo.ru/ee1d19b9

14 VYTIuBl ¢ COHaNPaBJICHHBIMA CTOPOHAMHU brbmmorexa [OK
https://m.eds00.ru/9f4071b9

15 Yros Mex 1y NpsSIMBIMU B ITPOCTPAHCTBE brbmmorexa [TOK
https://m.edso0.ru/fe733862

16 Yros Mexay NpsSIMBIMU B ITPOCTPAHCTBE bubmmorexa [JOK
https://m.eds00.ru/2935a9a0

17 [TapanensHOCTh TIOCKOCTEH: MapaiesIbHbIE TIIIOCKOCTH bubmorexa [TOK
https://m.edso0.ru/2e18f255

18 CBoiicTBa mapayIeIbHBIX TIOCKOCTEH Bubmmorexa [JOK
https://m.eds00.ru/e504d656

19 [Ipocreiimme mpocTpaHCTBEHHBIE PUTYPHI HA TNIOCKOCTH: TETPadp, KyO, bubnuoreka [JOK
napajieenumne https://m.edsoo.ru/4a28dc02

. bubnuoreka [JOK
20 Hoctpoerie cenerit https://m.edsog ru/1d434dof

. bubnuoreka [JOK
21 Hoctpoetine ceeritit https://m.edso:)l. ru/ec26fesd

99 KonTponbHas pabota o teme "[Ipsimble U MIIOCKOCTH B IPOCTPAHCTBE. bubnnoreka [JOK
[TapanneasHOCTh NPSIMBIX U TJIOCKOCTEH" https://m.edso0.ru/9a0a%e56

93 [lepneH UKy ISIPHOCTD MPSAMOI U TIIOCKOCTH: MEPICHINKYIISIPHBIE MPSMBIE B bubnunoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d

24 [Ipsimble mapasienbHble U NEPIeHIUKYIIPHbIE K TUIOCKOCTH bubmmorexa [JOK

https://m.edsoo.ru/0ac11c95



https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95

bubmuoreka [JOK

25 [Ipsimble napasienbHble U NEPIEHIUKYJIIPHBIE K IUIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHMKyISIPHOCTH MIPSIMON U TUIOCKOCTH bubnuotexa LIOK
https://m.edsoo.ru/f85bfc46
27 [Ipu3Hak nepneHauKyISIPHOCTH IPSIMOM U INIOCKOCTH bubnuorexa LIOK
https://m.eds00.ru/79165d15
28 Teopema o TpsMOIA TIEPIIEHANKYISIPHOHN TIOCKOCTH bubnuorexa LIOK
https://m.eds00.ru/635c5087
29 Teopema o TpsIMOiA IEPTICHANKYIIPHOH IJIOCKOCTH bubmmoreka LOK
https://m.edso0.ru/bd3745f8
30 Teopema o TpsIMOiA TIEPIIEHANKYIIIPHOH TJIOCKOCTH Bubnuorexa LTOK
https://m.edso00.ru/7d18834b
31 [lepneHuKyIsIp 1 HAKIOHHBIE: PACCTOSIHUE OT TOYKH /10 IIJIOCKOCTH, bubnuoreka [IOK
paccTosiHUE OT MPSMOM 10 TIIOCKOCTH https://m.eds00.ru/33c477d3
32 [TepieHaAMKYsIp M HAKIOHHBIE: PACCTOSTHUE OT TOYKH JI0 TIJIOCKOCTH, bubnuoreka [IOK
paccTosHUE OT MPSAMOM JI0 TJIOCKOCTH https://m.edsoo.ru/66fefadd
33 [TepieHaAMKYysIp M HAKIOHHBIEC: PACCTOSTHUE OT TOYKH JI0 TIJIOCKOCTH, bubnuoreka [IOK
paccTosiHUE OT MPSMOM JI0 TIIIOCKOCTH https://m.edsoo.ru/a5b7b8e3
34 [TepienauKysip M HAKIOHHBIC: PACCTOSTHUE OT TOYKH JI0 TIJIOCKOCTH, bubnnoreka [JOK
paccTosiHUE OT MPSMOM JI0 TIIIOCKOCTH https://m.edsoo.ru/dbee22bc
35 VYTIubl B IPOCTPAHCTBE: YIOJl MEXAY MPSMOM U TIIOCKOCTBIO Bubmmorexa LIOK
https://m.edso00.ru/6b61b2b4
36 JIByrpaHHbIi yroi, TMHEWHBIN YroJl ABYTPaHHOTO yria BH@HOTeKa HOK
https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJl, TUHEHHBIN YroJl ABYTPAHHOTO yIjia bubmiorexa LIOK
https://m.edsoo.ru/c7c777ed
38 [lepnieHIMKyISPHOCTD IJIOCKOCTEN: IPU3HAK MEPIEHAUKYIISIPHOCTH IBYX bubnuoreka [IOK

IJIOCKOCTEN

https://m.edsoo.ru/ec3e2da3
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39 [TepnieHAMKYAAPHOCTD IIOCKOCTEN: MPU3HAK NEPIEHAUKYIISPHOCTH IBYX bubnmoreka [JOK
IIJIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [TeprieHAMKYASAPHOCTD MIOCKOCTEN: MPU3HAK NEPIEHAUKYIISPHOCTH JIBYX bubnuorexa [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/ba75dc57
41 Teopema o TpEX MepHeHIUKYIIApax bubmorera [JOK
P P P YIp https://m.edso0.ru/e4972cdc
42 Teopema o TpEX mepneHIUKYIIIpax bubmorera [JOK
p p p yp https://m.edso0.ru/52188a7d
43 Teopema o TpEX MEpPHEHANKYIISIPAX bubmorexa HOK
p P PHCHIHIY AP https://m.eds00.ru/9f246736
44 Kontponbnas padota o remam "[leprieHIuKyIIpPHOCTD MPSMBIX U bubmuorexa [JOK
mI0cKoCcTeN" 1 "YTIIbl MEX 1y IPSIMBIMH M INTIOCKOCTSMU" https://m.edsoo.ru/5b971ef3
45 [ToHsiITHE MHOTOTpAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPaHHHKA, bubmuorexa [JOK
BBIMYKJIbIE U HEBBIITYKJIbIE MHOTOI'PAHHUKH; Pa3BEPTKA MHOTOI'PaHHUKA https://m.eds00.ru/2d24e873
46 [Ipusma: n-yrosibHasi Ipyu3Ma; rpaHyd U OCHOBAHUS IPU3MBI; TIpsiMast U bubnuoreka [IOK
HaKJIOHHAs PU3MbI; OOKOBAs 1 MOJIHASI IOBEPXHOCTH MPU3MBI https://m.edsoo.ru/b4ad63ad
47 [Tapannenenunen, npsiMOYrobHBIN MapauieJeHUNe] U €ro CBOMCTBA bubmmorexa [JOK
P A TPAMOYT P A https://m.edsoo.ru/8a7be683
48 [Tupamupa: N-yrojbHasi MUpaMKIa, TPAaHU U OCHOBAHHUE TTUPAMHJIBI; OOKOBas bubnuoreka [JOK
Y TOJIHAsI TOBEPXHOCTh MUPAMHU/JIbL; IPABUIIbHASA U YCEUEHHAS] TUpaMKIa https://m.edsoo.ru/fblcd0a5
[IpaBunbHBIE MHOTOTPAHHUKH: TTOHSATHE MPABUIBHOIO MHOTOTPAHHUKA;
49 MpaBWJIbHAS MTPU3Ma U MpaBUJIbHAS MMPAMU/IA; IPaBUIIbHAS TPEYTrOIbHAas bubmmorexa [JOK
p p Iz p - 1P peyr https://m.eds00.ru/074c8865
NMpaMuia u MpaBUIbHBINA TETPadAp; KyO
50 [IpencraBienue o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTA3p, AOAEKAd AP U bubnunoreka [JOK
HKOCadJIp. https://m.edsoo.ru/a0fddsbf
CummeTpus B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOUKH, MPSIMOH,
bu6mmoreka [JOK
51 MJIOCKOCTH. DJIEMEHThl CAMMETPHUH B MUPAMUJIAX, MapasuieenuIe1ax,

MpaBHUJIbHBIX MHOTOI'PAHHHUKAX

https://m.edsoo.ru/b9e777d9
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bubmuoreka [JOK

2 B : pé
S) BIYUCIICHUE JIEMEHTOB MHOTOI'PaHHUKOB: pEOpa, TUaroHasu, yribl https://m.edsoo.ru/6cdbecef
53 [Tnomaae GOKOBOM MOBEPXHOCTH ¥ MIOJTHON TIOBEPXHOCTH MPSMOU MTPU3MBI, bubnuorexa [JOK
IJIOLIa/1b OCHOBAHUM, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU MPSIMON IPU3MBI https://m.eds00.ru/37d84157
54 [Tnomaae OOKOBOM MOBEPXHOCTH M IIOBEPXHOCTH MTPABMIIBHON MTHPAMUJIBI, bubnuorexa [JOK
TeopeMa o IJIoLaau OOKOBON MOBEPXHOCTH YCEUEHHON MHpPaMUIbI https://m.eds00.ru/5603e30b
bubmmoreka [IOK
K HM "
55 OHTpOJIbHAs paboTa 1o TeMe "MHOrorpaHHUKU https://m.edso00.ru/a95f5c04
" bubnuoreka [JOK
56 Tonsie 06 0bnEme https://m.eds00.ru/7ad0020b
N bubmuorexa [JOK
7
> OObEM mupamu el https://m.eds00.ru/235171b3
N bubmuorexa [JOK
o8 OObEM mupamu el https://m.edsoo.ru/f47dfefd
N bu6mmoreka [IOK
59 OObEM mupamu el https://m.eds00.ru/79c10312
N bu6mmoreka [IOK
60 OObEM mupamu el https://m.edsoo.ru/2faadc3f
N bu6mmoreka [JOK
61 OObEm npH3MeI https://m.eds00.ru/79853608
N bubnuoreka [JOK
62 OObEm mpH3Me! https://m.eds00.ru/1e053890
N bubnuoreka [JOK
63 OObEM mpu3MEL https://m.eds00.ru/482d3f51
64 KonrtpomnbHas padora no teme "OO0bEMBI MHOTOTPaHHUKOB" ngj;ﬁf;i?g}; 826573¢
65 IToBTOpenue, 00o0meHne cuctemaru3anus 3HaHui. [loctpoenue ceuenuii B bubnuoreka [IOK

MHOT'OI'paHHUKE

https://m.edsoo.ru/098bedad
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[ToBTOpenue, 0600IIeHNE cucTeMaTu3auus 3HaHui. Beruncnenue

bu6mmoreka [{OK

66 ACCTOSHUI: ME&XKAY ABYMS TOYKaMHM, OT TOYKH A0 IPSIMOM, OT TOYKHU JI0
p Y ABY p https://m.edsoo.ru/f7792ba9
IINIOCKOCTH, MCKAY CKPCIIMBAOIIUMHUCA IMMPAMBIMHA
bubmmoreka [{OK
67 Htorosas koHTpoibHas paboTa
p p https://m.edsoo.ru/b9146bcO
[ToBTOpEHUe, 06001IeHNE CUCTEMAaTH3allUsl 3HAaHUN. Bblunciienue yrios:
. bubmmoreka [{OK
68 MCXKIAY CKPCIIUBAOIIUMUCA IPAMBIMHU, MCKIAY MPAMOU U IMJIIOCKOCTBIO,

JBYTI'PAaHHBIX YIJIOB, YTJIOB MEXAY IJIOCKOCTSIMU

https://m.edsoo.ru/56765e8hb

OBIIEE KOJIMYECTBO YACOB 110 [TPOTPAMME

68
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11 KVIACC

DJIEeKTPOHHbIE
udposbie
Ne i/ Tema ypoka Koauuectso | - bp
o0pa3oBaTejibHbIE
4yacos
pecypcsl
1 Cdepa u map: neHTp, paanyc, JuamMeTp; MIONab MTOBEPXHOCTH CPEpPhI 1 Bubmrorexa HOK
P p: P, PAHYC, P> P P https://m.edsoo.ru/0341bc2b
5 B3aunmuoe pacnonokenue cepsl U MII0CKOCTH; KacaTeIbHas TIOCKOCTh K 1 bubnuorexa [JOK
chepe; iomanas chepsl https://m.edsoo.ru/bed12a43
bu6moreka [IOK
3 H3o00paxenue cdepsl, mapa Ha miockoctu. CeueHus 1apa 1
P Pep P P https://m.edsoo0.ru/bc15f7f2
4 Hunuuapudeckas TOBEPXHOCTh, 00pa3yOMNUe MUITHHIAPUIECKON 1 bubmuorexa [JOK
MOBEPXHOCTH, OCh IIMJIMHIAPUIECKON MOBEPXHOCTH https://m.eds00.ru/6054b8cl
5 Hunmuuap: ocHOBaHMS M OOKOBast TOBEPXHOCTH, 00pa3yroIIas ¥ 0Ch; IUIOIIA b 1 bubmuorexa [JOK
OOKOBOM M MOJHOM MOBEPXHOCTH https://m.eds00.ru/188f6216
N3o06paxenune nunuHapa Ha miockoctu. Pazséprka nununapa. CeueHus
6 UWIMHpPA (IUI0CKOCTHIO, TapauieIbHONM WM MEPIeHINKYIISIPHON ocu 1 bubmorexa HOK
P » 14P P yIp https://m.edsoo.ru/016e25eb
IUAJTUHIPA)
7 Konunyeckasi moBepxHOCTh, 00pa3yroliie KOHUYECKOW MOBEPXHOCTH, OCh U 1 bubnuoreka [JOK
BEPIIMHA KOHUYECKON MOBEPXHOCTH https://m.edsoo0.ru/c94ba09b
8 Konyc: ocHOoBaHue 1 BepilvHa, 00pa3yromas 1 oCh; IUIOIIA s OOKOBOI U 1 bubnuoreka [IOK
MOJTHOM TOBEPXHOCTHU https://m.edso00.ru/897dd3b2
9 VYceu€HHbI KOHYyC: 00pa3yIoLIe U BbICOTA; OCHOBAHUS M OOKOBast 1 bubnuoreka [IOK
IIOBEPXHOCTH https://m.edso00.ru/1468bab3
N306pakeHne koHyca Ha IiockocTu. Pa3BépTka konyca. CedueHust KoHyca
. 2 bubnmuoreka [JOK
10 (MII0CKOCTHI0, MapasIeIbHOW OCHOBAHMIO, U IFIOCKOCTBIO, IPOXOIAIIEH Yepe3 1

BEPIIUHY)

https://m.edsoo.ru/0Obdelbe8
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bubmuoreka [JOK

11 KoMOuHamwmst Ten BpaeHus:  MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
12 MHororpaHHUK, ONMCaHHBINA 0KOJI0 cepsl; chepa, BrcaHHAs B bubnuorexa [JOK
MHOTOI'PAHHUK WJIHM B TEJIO BpaIlCHUSA https://m.edso0.ru/0b136158
. . .. bubnuorexa [JOK
13 [TonsiTre 06 00béMe. OCHOBHBIE CBOMCTBA 0OBEMOB TET https://m.edsoclf ru/26a03fb7
N bubnuorexa [JOK
14 OObEM Ui pa, KOy https://m.edsoclf ru/5513d87b
. bubnuoreka [JOK
15 OObEM Liapa i IIoMaL ChepE! https://m.edsogru/d189bde2
16 [TonoGubIe Tena B mpocTpancTBe. COOTHOIIEHUS MEXKY TIIOMIAISIMH bu6moreka [IOK
TTOBEPXHOCTEH, 00bEMaMU TIOJIOOHBIX TEI https://m.edsoo.ru/810cfleb
bubmuorexa [JOK
17 Kontponbnas padota o remam "Tena Bpamenus” u "O0bembl Ten" httos:/m.e dsogru 1423338ah
18 BekTop Ha MIIOCKOCTH ¥ B IPOCTPAHCTBE bubmorexa TOK
https://m.edsoo.ru/5caefclb
19 Crno)xeHue ¥ BBIYUTAHUE BEKTOPOB bubmorexa [TOK
https://m.edso0.ru/23f4f089
20 YMHOXEHHE BEeKTOpa Ha YHCIIO bubmorexa HOK
https://m.edsoo0.ru/dee379eb
21 Paznoxenune BekTopa o TpéM HeKOMILIaHApHBIM BekTopam. [IpaBuiio bubnunoreka [JOK
napasiesenuneaa https://m.edsoo.ru/a28fd74e
22 Pemenne 3aaa4, CBI3aHHBIX ¢ TPUMEHEHUEM ITPaBUJI JICUCTBUH C BEKTOpaMHU bubmorexa HOK
https://m.edso00.ru/5a827900
23 KoopanHaTHO-BEKTOPHBIN METO/ MPU PEIICHUH TEOMETPUUYECKUX 3a/1a4 bubmmorexa [JOK
https://m.edsoo.ru/d3alfe30
24 [IpsiMoyToOnBpHAs cucTEMa KOOPAUHAT B MPOCTpaHcTBe. KoopauHaTkl BEKTOpA. bubnunoreka [JOK

HpOCTGﬁH.IHG 3ala4uu B KOOpAUHATaxX

https://m.edsoo.ru/48db7058
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bubmuoreka [JOK

25 VYron mexay Bekropamu. CKaasipHOE MPOU3BEICHUE BEKTOPOB https://m.edsoo.ru/725effca
26 Brrurcnienue yriioB Mex, 1y MpsSMBIMU | ITIOCKOCTSIMHU bubmorexa HOK
https://m.edsoo.ru/8efbe78e
27 KontponsHast pabora no Teme "BeKTopbl 1 KOOPAWHATHI B IPOCTPaHCTBE" brmmorexa LTOK
https://m.edso0.ru/77c22fc5
28 [ToBTOpeHnue, 0600IIeHNEe U cucTeMaTu3alus 3HaHuii. OCHOBHBIE (DUTYPBHI, bubnuorexa [JOK
(hakThl, TEOPEMBI Kypca MJIaHUMETPUN https://m.edso00.ru/1780ba5d
29 [ToBTOpenue, o6o0IIeHNe U cucTeMaTu3alus 3HaHuii. OCHOBHBIE (DUTYPHI, bubnuoreka [JOK
(hakThl, TEOPEMBI Kypca TUTAaHUMETPUH https://m.edso00.ru/078cd184
30 [ToBTOpeHuMe, 0000IIEHNE U CUCTEMATH3AIMS 3HAaHUN. 3a/1a9 TUTAHUMETPUH 1 bu6moreka [IOK
METO/Ibl UX PEIICHUS https://m.edsoo.ru/7491efe0
31 [ToBTOpeHue, 0600IIeHNEe U CUCTEMATH3AIMS 3HAaHUN. 3a/1a9d TUTAHUMETPUH 1 bu6moreka [IOK
METO/Ibl UX PEIICHUS https://m.edsoo.ru/4dffda97
39 [ToBTOpeHUE, 0000IIeHNEe U cucTeMaTr3alus 3HaHuii. OCHOBHBIE (DUTYPBHI, bubnuoreka [IOK
(hakThl, TEOPEMBI Kypca CTEpEOMETPUHI https://m.edso00.ru/74b2ad91
bubnuoreka [JOK
33 Hroropas koHTpoOJIbHAs padboTa https://m.e dsogru lec24dfe
34 [ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AIMS 3HAHUT Eubmaorexa HOK

https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

Maremartuka: anre6pa M Hadajla MaTeMaTHU4YCCKOIo0 aHallu3a, TICOMCTPHA.

I'eometpus, 10-11 xmaccel/ AtanacsH JI.C., byty3oB B.®., Kanomuer C.b. u
npyrue, AkimonepHoe obmiectBo «M3narenbctBo «lIpocBemenuey

METOANYECKHUE MATEPHUAJIBI JIA YUUTEJIA

- Metonuueckue pekoMenaanuu Kk yaeonuky Aranacsa JI.C. 10-11 kmaccsr;
- [loypounoe manupoBanue Kk yaeOHnky Artanacsia JI.C. 10-11 kmaccbr

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET

https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/17/

https://uchi.ru/teachers/

http://www.fipi.ru/

http://4ege.ru/

http://www.etudes.ru/

https://ege.sdamgia.ru/
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