


MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamMma ydeOHOTO Kypca «['eomerpus» 6a30BOro ypoBHS AJIs
oOyuarormuxcst  10—11  xmaccoB paspaborama Ha ocHoBe DenepaabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTeMaTUYeCKOMY O0pa30oBaHUIO, M TPAAUIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanust mporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIFOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIITIMH OCHOBY JIJII CaMOPa3BUTHsI M HEMPEPHIBHOTO 00pa3oBaHMUS,
[EJIOCTHOCTh OOIIEKYJIbTYpPHOTO, JUYHOCTHOTO W TIO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTU 00YyYaroNIuXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHHsi OOYCJIOBIIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpeIMETHBIX H
IPEIMETHBIX PE3yabTaTOB OOY4YEHHUS TE€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BuTHs OOywaromuxcs, (GopMuUpoBaHUs (YHKIUOHATHLHOM MaTeMaTHU4eCKOn
I'PaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHBbIX NUCUUIUIMH. Pa3zBuTue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M TMPOUCXOKICHUH I€OMETPHUUECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOTO M HJEATbHOTO, XapaKTepe OTPaKCHHS
MAaTEMATUYECKON HAyKOW SIBJICHUW M TPOLECCOB PEATBHONO MHPA, MECTE
re€OMETPUU B CUCTEME HAyK M POJIM MaTeMaTUYECKOT0 MOJIEIMPOBAHUS B HAYYHOM
NO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yUalmxcs, a TakKe KauyeCTB MBINUICHUS, HEOOXOIMMBIX [JIs aJanTaldd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcss OOHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHErO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormdeckoe MbINUICHHE, (OpMHpyeMOe TpH H3YYCHHH OOYJarOIIMMHUCS
MOHSITUWHBIX OCHOB T€OMETPHUH 1 TIOCTPOCHUH IIETIOYKHU JTOTHUECKHUX YTBEPIKICHUH
B XOJ€ pELIEHUS TeOMETPUYECKHX 3a7ady, YMEHHE BBIABUIAaTh U OMPOBEPraTh
TUMOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCA TMPH PEIICHUH 3a]a4 €CTeCTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (PU3HKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYHIECTBEHHYIO POJIb BO
BCEX 00OJACTSIX AESITeThbHOCTH 4enoBeka. OpHEHTalus 4YellOBeKa BO BPEMEHH M
IPOCTPAHCTBE — HEOOXOAWMOE YCIOBUE €ro COIHaIbHOTO ObiTHsA, (dopMa



OTPAKEHUSI OKPYKAIOIIEr0 MHUpPA, YCIOBHE YCIEIIHOTO MO3HAHUS W AKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENRHOCTH. OmepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIUHSET pa3Hble BUIbl YYEOHOW H TPYIAOBOM JIE€ATEIHHOCTH,
SBJIIETCSI OJHUM W3 MPO(ECCHOHATBHO BaXKHBIX KadyecTB, MOITOMY aKTyajbHa
3amaya (opmMupoBaHUs y O0OyYaroUIUXCsl MPOCTPAHCTBEHHOI'O MBIIUICHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00yueHus — o001eoOpa3oBaTelibHOE U OOILIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  OOecredyeHHe  BO3MOXKHOCTH  MPUOOpETEHUs |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUMX 3HAHMM W JCHUCTBUI,
crienu(PUIHBIX TEOMETPUH, BO3MOKHOCTH YCIICIIHOTO MPOAOJIKEHUSI 00pa30BaHUs
M0 CIEUUATIBHOCTSAM, HE CBA3aHHBIM C MPUKIIAIHBIM UCTIOJIb30BAHUEM T€OMETPHUH.

[Iporpamma 1o reomMeTpuu Ha ©0a30BOM YpOBHE IIpeIHAa3HA4YeHa JIsl
00y4Yaromuxcsi CPeIHEH IIKOJIbl, HE UCIBITHIBABIINX 3HAYUTEBHBIX 3aTPYyIHCHUIN
Ha YpPOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaroniuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIIME MaTeMaTHYECKUE YMEHHS, CBS3aHHBIC
co crnenu@uKod TEOMETPUHM U HEOOXOAWUMBIE [JIi JKM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh M3YYUTh T€OMETpHUIO Oosee
IyOOKO, €Clii B JaJbHEHIIEM BO3HUKHET HEOOXOJIWMOCTh B T€OMETPUYECKHUX
3HaHUAX B MPO(HECCUOHATBHOU NESITEIHLHOCTH.

JlocTikeHne 1enu OCBOCHMSI TMPOTpaMMbl  O0OECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIMX 3afad. [IpropuTeTHbIMM 3aJadyaMyd  OCBOEHHS  Kypca
«I"eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kaccax sBISIFOTCS:

e hopMUPOBaAHUE MPEJICTABICHUSI O TEOMETPUU KaK YaCTU MUPOBOU KYJIbTYPhI

U OCO3HaHME €€ B3aMMOCBSI3U C OKPYKaIOIUM MUPOM;

« popMUpOBaHUE TIPEICTABICHUS O MHOTOTPAHHHUKAX M TeJIaX BPAIICHUS Kak
O BaXHEHUIIUX MATEMAaTHUYECKUX MOJEIISIX, MO3BOJIAIOUIUX OINKUCHIBATh U
M3y4yaTh pa3HbIC SIBJICHUS OKPYKAIOIIETO MUPA;

e hopMUPOBAHNE YMEHHUS PACIIO3HABATH HA YEPTEKAX, MOJIEIAX U B PEAIbHOM
MHUpE MHOTOTPAHHUMKH U TeJia BpalleHus;

e OBJIAJICHUE METOJIaMU PEIICHUS 3a/lad Ha TMOCTPOSHHUS Ha H300paKEHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e hOpMUPOBAHHE YMEHHUS OINEPUPOBATH OCHOBHBIMU  TOHSATHUAMH O
MHOTOIPAaHHHUKAX U TeJlaX BPAILEHUS U UX OCHOBHBIMHU CBONCTBAMU;

e OBJIQJICHUE AJITOPUTMAMU PEIIECHUSI OCHOBHBIX THIIOB 3a/1a4; (OpMUpOBaAHUE
YMEHHUSI TPOBOJIUTH HECJIOXKHBIE JOKa3aTEIbHbIE PACCYXKICHHUS B XOJI€
pelIeHrs CTePEOMETPUYECKMX 3a7ady M 3aJad ¢ [PaKTHYECKUM
coJiepKaHUEM;



e Pa3BUTHE WHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CMOCOOHOCTEH O0ydarommxcs,
ITIO3HABATEJIbHOM aKTUBHOCTH, UCCIEI0BATEIBCKUX YMEHUN, KPUTUUHOCTH
MBIILJIEHUS;

 popmMupoBaHuE (PYHKIIMOHAIBHON I'PaMOTHOCTH, PEJIEBAHTHOW I'€OMETpPHUU:
YMEHHE PACIIO3HABAThH MPOSIBICHUS T'€OMETPUUYECKUX MOHSITUN, 0OBEKTOB
Y 3aKOHOMEPHOCTEN B pEabHBIX KU3HEHHBIX CUTYalUsIX U HPU U3YYCHUU
Ipyrux  y4eOHbIX  MPEIMETOB,  TMPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (HOPMYIHpPOBaTh UX HA SA3bIKE FEOMETPUM U CO3/1aBATh
Ir€OMETPUYECKHE MOJENHU, NPHUMEHITh OCBOCHHBIM TI'€OMETPHUYECKUM
anmapar  JUid = peleHus IIPaKTUKO-OPUEHTHPOBAHHBIX  3a7ad,
WHTEPIIPETUPOBATH U OLICHUBATH ITOJYYEHHBIC PE3YIIbTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOrpaMMbl SBIISIETCS BKIIOYEHUE B KYpC
CTEPEOMETPUM B HAdaJle €ro H3ydyeHWs 3a]ad, peEIIaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUs, U ONpeIeaEHHBIM 00pa3oM opraHu3oBaHHas paboTa Haj
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Tpenmourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OO0Y4YEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
ydalmxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIEHUsA 3a4ad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUpPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, a ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HAarIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJIEPKAHHUS.

OcHoBHBIE copaepikarenbHble TUHUN Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUMN
pacrpenensercss HE TOJbKO MO COAEPKAaTEIbHBIM JIMHUSAM, HO W IO TOJaM
oOy4eHUs Ha YPOBHE CpeHEro 00IIero oopa3zoBaHusl.

Copnep>xanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MNPEIMETHBIM pPe3yJibTaTaMm
OCBOEHHUSl paboueil mporpamMmbl, pacHpelei€HHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MOHATHUSIMU Y HAaBBIKAMH OCYLIECTBIIUIOCH MOCIEI0BATEIBHO U MOCTYIATENBHO, C
COOJIIO/IEHUEM MPUHIUIIA [TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIHOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUN OOYy4YarolUXCs, pacuIupsis U
yray6usist €€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.



MECTO YUYEBHOI'O KYPCA B YUYEBHOM IUUIAHEHa wu3yuenue
reoMeTpuu oTBoAuTCsA 2 yaca B Heaemo B 10 kmacce u 1 yac B Henmenmo B 11
KJIacce, BCEro 3a JBa rojia ooyuenus - 102 yueOHbIX yaca.

COJEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTEpEOMETpUM. Toyka, TpsAMas, IUIOCKOCTb,
npoctpancTBo. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOEHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKANOIIUECS,
NapajulelibHble W CKpemmBaronmecs npsamsle. [lapauiensHOCTE NpsAMBIX U
IUDIOCKOCTEW B NPOCTPAHCTBE: MAPAJUIEIBHBIE TPSAMBIE B  IPOCTPAHCTBE;
[1apaJuIeNIbBHOCTh TPEX MNPAMBIX; MAPAIIICIBHOCTD NMPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMA CTOPOHAMH; YIoJd MEXAy NPsIMBIMA B IIPOCTPAHCTBE.
[TapaienbHOCTH TJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUIockocTtei. [IpocTeiliine mnpocTpaHCTBEHHbIE (QUIYphl Ha
IUIOCKOCTH: TETpa’p, KyO, napajiesienunea; NoCTPOeHHE CEYSHU.

[leprieHIUKYJISAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IIIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O MpsSMOU
MEPIEHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAHHOIO  yIJId.
IleprieHIUKYIISIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT  TOpsMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypbl  Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ TUIOCKOCTEW: MPHU3HAK  IEPHEHIMKYJSAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

MHororpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOTrOrpaHHuka. IIlpusma: n-yronapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajuleJienunes; U ero cpoucrsa. Ilupammpa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHHUE MUPaMUbl; OOKOBASI U MOJIHAS TOBEPXHOCTH MUPAMU/IbI; IPaBUIIbHAS U
ycedéHHas nupamMuaa. OJIEMEHTbl Npu3Mbl W nupamuibl. lIpaBunbHble
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MPAaBUJIbHAS MpU3MA U
IIpaBWJIbHAs IHMPAMHJA; NPABUIIbHAs TPEYroJibHas IHPaMHUAA W TIPABUIIBHBIN



teTpa’dap; KyO. IlpemcraBmeHne o TpPaBWIBHBIX MHOTOTPAHHHUKAX: OKTadp,
noaeKadip u ukocadap. CeueHust Npu3Mbl U TUPaAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  DJIEMEHThl CHUMMETPUM B THpaMHUIaX, Mapajuiesienunenax,
MPaBUJILHBIX MHOTOIPaHHUKAX.

BrluncneHre SI€MEHTOB MHOTOTPAHHUKOB: péEOpa, AuaroHalid, YrJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IJIOIIA/Ib OCHOBaHUM, TeopemMa O OOKOBOM TMOBEPXHOCTH MPSIMON IIPU3MBI.
[Inomanas OOKOBOM IIOBEPXHOCTH M TOBEPXHOCTH IIPABWIBHOM IHPAMMIBI,
TeopeMa O IUIomaad yceuéHHoW mmpamuabl. [lonstne 006 o00béEMe. OOBEM
MUPaAMU/JIbI, TPU3MBI.

[longoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXKIY IUIOMAIIMU
MOBEPXHOCTEH, 00BEMaMU TI0I00HBIX TEJI.

11 KVIACC

Tesia Bpalmenus

[nnuHaapuyeckas ITIOBEPXHOCTB, oOpa3yroiue LHUAJIMHIPUIECKON
MOBEPXHOCTH, OCh IWIMHAPUYCCKON TMOBEepXHOCTH. llunwHAp: OCHOBaHWS U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MW OCh, IUIOMIAJAh OOKOBOM M IOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroiue KOHHYECKOW MOBEPXHOCTH, OCh H
BepIIMHA KOHUYECKOH MmoBepXHOCTH. KOHYC: OCHOBaHWE M BEpIIMHA, 00pa3yromas
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: meHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3anMHoe pacrionoxenue chepsl U IUIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
I01aab chepsl.

N3o0pakeHue Tel BpallleHHus Ha TJI0CKOCTH. Pa3BépTka MUIMHAPA U KOHYCA.

KoMmOuHnanun Tenm BpamieHWss YW MHOTOTPAHHUKOB. MHOTOTPaHHUK,
OMMMCAHHBIA OKOJIO cdephl; cdepa, BNHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpaICHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tell. Teopema 06 00béMe
MPSMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
konyca. O0BEM Mmapa u miomasas chepsl.

[Tomo6ueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIONIAISIMHA
MOBEPXHOCTEHN, 00bEMaMU MTOAOOHBIX TE.

Ceuenus mwiMHapa (TapajUIebHO W TNEPHEHAMKYJISIPHO OCH), CEUCHHUS
KoHyca (TapajuielbHO€ OCHOBAHHMIO M TIPOXOJAIIEE Yepe3 BEPIIHUHY), CECUCHUS
uiapa.



BekTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtop Ha mnockoctu U B ipocTpaHcTBe. CI0KEHUE U BBIYUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4MCi0. Pa3znoxxkeHne BeKTopa no TpéM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBwio mapamnenenunena. PemreHwe 3amay, CBSI3aHHBIX €
MPUMEHEHUEM TIpaBUJl JACUCTBUM ¢ BekTopamu. lIpsMoyronpHas cucrema
KoopauHaT B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YToa Mex1ay Bekropamu. CKalsipHOE NPOU3BEIEHHUE BEKTOPOB.
BrluncnieHne yrioB Mexay MPSMBIMH U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.

IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATbI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS IMPOTPaMMbl Y4EOHOTO TpeaMeTa
«MaremaTuka» XapakTepu3yrTCs:

I'paxxnanckoe BociuTaHue:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYaIOIIEerocsi Kak akKTUBHOTO
U OTBETCTBCHHOIO WI€HAa POCCHUHUCKOro OOINECTBA, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (BYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYD, SBICHUH,
npoleAyp TpaxaaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl U TP.), YMEHHUEM
B3aUMOJICHCTBOBATh C COLUAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIIUSIMHA 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPONJIOMY Y HACTOAIIEMY POCCUMCKON MAaTEMATUKH, IEHHOCTHBIM OTHOLIIEHUEM K
JIOCTUKEHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUUCKOW MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJh30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax

SKOHOMUKH.
JIlyX0OBHO-HPABCTBEHHOI'0 BOCTIUTAHUS
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEHN POCCHICKOTO HapO/a;

c(hOPMHUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, OSTUYECKOTO  IIOBEJICHUS,
CBSI3aHHOI'O C IMPAKTUYECKUM IMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOTO OYAyIIIETO.

JcTeTHYECKOe BOCIIUTAHHE:

ACTETUYECKUM OTHOUICHUEM K MHUpPY, BKIIOYAsl ICTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ad4, pelIeHnH, paccyXIEHUN;
BOCHPUMMYHMBOCTBIO K MATEMAaTHUYECKUM ACIIEKTAM Pa3JIMYHBIX BUJOB UCKYCCTBA.

du3nvecKkoe BOCNUTAHUE:



cOPMUPOBAHHOCTHIO yMEHHUS TPUMEHATh MAaTeMaTHYECKWE 3HAHUS B
MHTEpecax 30pOBOro M 6e30MmacHoro o0pas3a KU3HU, OTBETCTBEHHOT'O OTHOIIECHUS
K CBOEMY 3JIOPOBbIO (3710pOBOE€ MUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTJIbIXa, peryisipHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILICHCTBOBAHMSI, npu 3aHATHUIX CIIOPTUBHO-03/I0POBUTEIHHOM
JEeATEIbHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS, MHTEPECOM K
paznuuHbIM  chepam  MpodecCHOHAIBHON  JEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeil npodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKMU3HCHHBIC ILJIAHBI;
TOTOBHOCTBIO M  CIHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OO0pa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

JIKO0JIOTHYECKOe BOCITUTAHUE:

c(OPMHPOBAHHOCTHIO DIKOJOTHYCCKON KYyJIbTYpbl, TOHUMAHHEM BIIVSHHSI
COIMAJTBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
Cpellbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpooJieM;
OpUEeHTallel Ha MPUMEHEHHE MaTeMAaTHMYeCKUX 3HAHWM JJIs pelieHus 3aaad B
00JaCTH  OKpY’)KAroMIeH Ccpepl, ITUTAHUPOBAHUS TIOCTYNIKOB W OIICHKH WX
BO3MOYKHBIX TTOCJICICTBHM VISl OKPYKAIOIIEH CPEIbl.

LleHHOCTH HAYYHOI0 TIO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAayKH W  OOIIECTBEHHOM  MPAaKTUKH, [MOHUMaHHUEM
MaTEeMaTHYeCKOH HayKh Kak cdepbl YeIOBEUYECKOW JESITCIIBHOCTH, ITAaroB €€
pa3BUTHS M 3HAYUMOCTH I PA3BUTHs I[MBUIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKOW KyJIbTYpOW KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh TPOCKTHYIO M HCCIEAOBATENBCKYIO NESITEIbHOCTh
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeMeTHBIE Pe3yJbTaThl OCBOCHHS IPOTpaMMbl YUEOHOTO MpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUBHBIMU
0elcCmBUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTMEUAMU.

1)  Vuusepcanvbnvie  nozmasamenvhvle — Oelicmeus, — 0OeCneuuUsaOm
Gopmuposarue 0a308bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCA  (0CBOeHUe
Memo0o8  NO3HAHUA ~ OKpYHCalowe2o  Mupa;  npumeHenue  J102U4ecKux,
UCC1e008amenbCKux onepayutl, yMeHuti pabomams ¢ ungopmayueti).



ba3oBble 1ornyeckue 1eiCcTBUA:

e BBISIBJIATH U XAPAKTEPU30BaTh CYIECTBEHHBIE MPU3HAKH MAaTEMaTHUYECKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
ONpENENICHUs]  TMOHATUM; YCTAaHABIMBAaTh CYLIECTBEHHBIA  MPHU3HAK
KJaccu(uKanmy, OCHOBAaHUS JUIsi OOOOIIEHUS M CpPaBHEHUS, KPUTEPHUH
MPOBOANUMOTO aHAJIN3a;

¢ BOCIIPUHUMATh,  (OPMYIHPOBATH H  NPEOOPa30BBIBATH  CYKICHHS:
YTBEPAUTEIbHbIE U OTpHULATEIbHBIC, €AMHUYHbIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

* BBISIBIIATD MaTeMaTU4YECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H u
npoTuBOpeursi B (akTax, JAHHBIX, HAOJTIOJCHUSAX U YTBEPKIACHUSAX;
npejiaratb ~ KpUTEpUM  JJIsl  BBIABICHUS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEUHNIL;

e ICJIaTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, NE€IYKTHBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

e IPOBOJIUTH CaMOCTOSITEIILHO JI0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPXKJACHUU (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAaUBATh apryMEHTAIUIO,
MPUBOAUTH TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY)KJICHUS U BBIBO/IbI;

e BBIOMpaTh crnoco0 pelnieHus y4dyeOHOW 3amayu  (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpPATh HauboJee NOAXOMAUUMNA C Y4ETOM
CaMOCTOATENILHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble ucciaeaoBare/ibCKue 1eiCTBUA:

* ICII0JIb30BAaTh BOIPOCHI KaK HUCCIEAOBATEIbCKUNA HHCTPYMEHT IO3HAHUS,
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, NPoOIemMy,
yCTaHaBJIMBaThb HCKOMOE€ W  JaHHOe, (OpMUpPOBaTh  TUIMOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIIUI0, MHEHHUE;

e IPOBOJIUTHh CAMOCTOSITEILHO CIJIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIICIOBAHKE
M0 YCTaHOBJICHUIO OCOOCHHOCTEM MaTEeMaTHUYE€CKOTO OOBEKTa, SBICHUS,
MpOIIECCa, BBISBJICHUIO 3aBUCHUMOCTEH MeEXIy OOBEKTaMH, SBICHUSIMH,
MPOIIECCaAMU;

e CAMOCTOSITEIFHO (POPMYJIMPOBATH OOOOIIEHUSI U BBIBOJBI MO pe3yibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUIA;

e IPOTHO3UPOBATh BO3MOYKHOE pAa3BUTHE NPOLIECCA, A TAKKE BbIJIBUIAThH
MPEANOJIOKEHHS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora ¢ undopmanmeii:

e BBISIBJISITH ACPUITUTH HHGOPMAIIMH, TaHHBIX, HEOOXOAMUMBIX ISl OTBETa Ha
BOIIPOC U JIJIS PELLICHUS 3a/1a4u;



e BEIOUpATh MHHOPMAITUIO U3 UCTOYHUKOB PA3INIHBIX TUTIOB, aHATH3UPOBATH,
CHUCTEMATU3UPOBATh W HHTEPIPETHPOBATH HHPOPMAIMIO PA3TUIHBIX
BUJIOB U (hOPM TIPECTABICHHUS;

e CTPYKTYpUPOBaTh MHPOPMALIUIO, TIPEICTABISATh €€ B Pa3IMUHBIX (opMax,
WLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITENIEHO
chOPMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vhusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00ecneyusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OOwmenne:

¢ BOCIIPUHUMATHh B (POPMYIIUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBHSIMHU
U TEIIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY
3peHUs] B YCTHBIX U MUCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOIy
pelieHus 3aj1a4i, KOMMEHTUPOBATH MOJTYYEHHBIN pe3ybTaT;

B X0/I¢ 00CYX/ICHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXAaeMON TEMBI,
POOJIEMBI, perIacMOM 3a/1auu, BEICKAa3bIBaTh UJCH, HAIICIICHHBIC Ha TIOUCK
pEIICHMS; COIMOCTaBISATh CBOM CYXICHHUS C CYXICHHSIMH JIPYTHUX
YYaCTHUKOB JHaiora, OOHapy>KMBaTh pa3inuue W CXOJICTBO TMO3UIIMIA; B
KOPPEKTHOU PopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHMUS,

o PEJICTABJIATH PE3YJIbTAThI PEIICHUS 33J1a4H, SKCIIEPUMEHTA, HCCIICIOBAHUS,
MPOEKTA; CaMOCTOSATEIBLHO BBIOMpATh (OpMAT BBHICTYIUICHUS C Y4ETOM
3aJ1a4y Mpe3eHTAIlUU U OCOOCHHOCTEH ayUTOPHUH.

CoTpyaHu4ecTBoO:

e IOHUMATh U MCIIOJH30BATh MPEUMYIIECTBA KOMAaHIHOW M MHAUBUIYATHHOM
paboOTHI TIpU pEIICHWHM YYeOHBIX 3a7ad; MPUHUMATH IIEIb COBMECTHOM
NEATeTbHOCTH, IUIAHUPOBATh  OPTaHW3allUI0 COBMECTHOM  paboTHI,
pacnpenensiaTh BHUABI pabOT, TOTOBApUBATHCA, OOCYXKIaTh MpPOIECC U
pe3ynbTat paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOICH;

e Y4aCTBOBATh B IPyNNOBBIX (popmax paboThl (00CYyxkAeHUSI, 0OOMEH MHEHUH,
«MO3TOBBIC IITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICHCTBHSI C JAPYTMMH YiIe€HAMHU KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYITUPOBAHHBIM YIaCTHHUKAMHU B3aUMOICUCTBUSI.

3) Vuusepcanvnvie  pecynamueHbvle Oeticmeus, obecneyusarom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranusanus:

e COCTABJISITH IJIaH, aJITOPUTM PELICHUS 3a7a4H, BBIOUPATh CIOCO0 PEIICHHUS C
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,



apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C YIETOM HOBOU
nHpopMaruu.

CaMOKOHTPOJIb:

eBIIJICTh HABBIKAMH  TIO3HABATENbHOW  pediekcMd Kak  OCO3HAHHS
COBEPIIIAEMbIX JIEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJbTATOB;
BJIQJIETh CHOCOOAMM  CaMOMPOBEPKH, CaMOKOHTPOJIA Tpolecca u
pe3yiibTaTa penieHUs] MaTeMaTHIeCKOM 3a/1a4H;

e IPEABUICTh TPYTHOCTH, KOTOPHIE MOTYT BO3HUKHYTH TIPH PEIICHUH 3a][a4H,
BHOCHUTH KOPPEKTHUBHI B JICATCIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB,
JAHHBIX, HAWJCHHBIX OIMHUOOK, BBISIBJICHHBIX TPYIHOCTEH;

¢ OIICHUBATh COOTBETCTBHE pE3yibTaTa IEIH W YCIOBUAM, OOBICHATH
MPUYUHBI JTOCTUKEHUSI WIM HEJOCTIXKEHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OMUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATDBI

10 KVIACC

OnepupoBaTh NOHATUSIMU: TOUKA, IIPsMasi, IIIOCKOCTb.

[IpUMEHSATh aKCHOMBI CTEPEOMETPUU M CJEACTBUSI U3 HUX TPU PEUICHUU
r€OMETPUYECKUX 3a/1au.

OnepupoBaTh NOHATUSIMU: MAPAICTIBHOCTD U MEPHEHIUKYISIPHOCTD MPSMBIX
U TTIOCKOCTEM.

KnaccupunmpoBath B3aMMHOE PACHOJIOKEHUE TPSMBIX M IIOCKOCTEH B
MPOCTPAHCTRBE.

OnepupoBaTh TMOHSATUSIMU: ABYTPAHHBIA YIOJI, TPaHU JBYIPAHHOTO YTJa,
pebpo ABYTrpaHHOTO YTJia; JIMHEHHBIM Yrojl ABYTPAHHOTO yria; TpaaycHas Mepa
JIBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA U HEBBIMYKIIBIHA
MHOT'OTPaHHHUK, JJIEMEHTHI MHOTOIpaHHUKA, MPAaBUILHBIA MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOIPAHHUKOB (MHUpaMuia; MpU3Ma,
MPSIMOYTOJIBHBIN TapaJiJIeNIeTHUIIe T, KyO).

KnaccugumupopaThb MHOTOT'PaHHUKH, BBIOMpast OCHOBaHUS JUTS
Kiaccupukanu (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHUKU, TPaBUJIbHbBIC
MHOTOTPAHHUKH; MPSMbIC U HAKJIOHHBIC MPU3MBbI, TapaJUIeTISITUIIC Ibl ).

OnepupoBath MOHATUSIMU: CEKYIIasi MIIOCKOCTh, CEYUEHUE MHOTOIPAHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUS CEYEHUM, UCTIOIB3YS METO/I CIIEIOB.

CTpouTh CEYEHHS] MHOTOTPAaHHUKOB METOAOM  CJIEJIOB, BBINOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEkKHU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYP: BHU
CBEpXY, COOKY, CHHUBY.



Pemmars 3a1aun Ha HaXOXKACHHE TEOMETPUUECKUX BEJIMYMH MO 00paslaM Uiu
QNrOpUTMaM, NPUMEHSS HW3BECTHBIC AHAIUTHUYECKAE METOABl NPU PELICHUU
CTAHJAPTHBIX MAaTEMAaTUYECKUX 3a/1a4 HA BBIYMCIICHUE PACCTOSHUN MEXKIY ABYMsI
TOYKaMH, OT TOYKM JO TMpsAMOWA, OT TOYKH [0 IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMHUCS TPSIMBIMH.

PemaTp 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYMH IO 00pa3lam WiH
QNTOPUTMAaM, NPUMEHSSI HW3BECTHBIC AHAIUTHYECKHE METOAbl IPU PELICHUU
CTAaHJAPTHBIX ~MATEMAaTHYECKWX 33Ja4 Ha  BBIYUCIEHUE YIVIOB  MEXKIY
CKpPELIMBAIOIIUMUCS TPAMBIMU, MEXKIY TMPAMOM U IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Boruucnsate 00bEMBI M TUIOIIAAM MOBEPXHOCTE MHOTOTPAaHHUKOB (TIpHU3Ma,
nupamMyga) ¢ OpuMeHeHueM (OpMyJ; BBIUMCIATH COOTHOUIEHUS MEXIY
IUIOHIA/IIMU NTOBEPXHOCTEH, 00bEMAMHU 1TOI00HBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHSAMH: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIOCKOCTh CHMMETPHUH (PUTYPBHI.

W3Bnekatp, mpeoOpa3oBbIBATH M HWHTEPHOPETHPOBATH HHPOPMALHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

[TpumensTh TeomeTpuueckue (HakThl Uil PEUICHUs] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO IAroB PELICHUs], €CIU YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpumeHaTs nOpocTedIInEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAILIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOANTHE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
YKW3HU, PACTIO3HABATh IIPOSIBJICHUE 3aKOHOB N'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTyYEHHBIE 3HAHMS HA MPAKTHUKE: aHAJIU3UPOBATH pPEAIBbHBIC
CUTyallul W IPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTUYeCKu CPOPMYJIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PEATbHBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
UCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMUH.

11 KJIACC

OmneprpoBaTh MOHATHUSAMHU: UWIMHIPUYECKas TOBEPXHOCTh, OO0pa3yrolue
UWIMHAPUYECKOM  TOBEPXHOCTH;  IIWIMHIP;  KOHWYECKas  IOBEPXHOCTb,
o0Opasymolre KOHUYECKON TOBEPXHOCTH, KOHYC; CepUUeCcKasi HOBEPXHOCTb.

Pacnio3naBaTh Tena BpaleHus (LUIUHAP, KOHYC, chepa U map).

OOBACHATH CIOCOOBI MOTYYEHUS TEJ BpaIlleHUsI.

KnaccuduimpoBaTs B3auMHOE pacnoiosKeHue cepbl U MIOCKOCTH.



OnepupoBarh MOHATHUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTA; IIApOBOM CJIOM, OCHOBAaHME IIAPOBOTO CJIOS, BBICOTA IIapOBOrO CIOS;
1apOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
reOMETPUUYECKUX TEJI C IPUMEHEHUEM (DOPMYII.

OmnepupoBaTh TOHATUSIMH: MHOTOTPAaHHHK, BIHCAHHBII B cdepy u
OMHUCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOIPAHHUK WJIH TEJO
BpalICHUS.

Bb4ucasaTe COOTHOLIEHUST MEXIY IUIOMAAIMHU MOBEPXHOCTEN M 00bEMaMu
10JIOOHBIX TEJI.

N300paxxkarb u3ydyaemble (QUIypbl OT PYKH M C HPUMEHEHUEM MPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
¢buryp: Buz cBepxy, COOKy, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILCHHUS.

W3BnekaTp, WHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, MPEACTaBICHHYIO HAa YepTexax U
PUCYHKAaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINTONIHATE  JEUCTBUSA  CIOXKEHUS BEKTOPOB, BBIYMTAHMS BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIO, OOBACHSITH, KAKUMH CBOWCTBAMHU OHH 00JIaJalOT.

[IprMeEHATH MTPaBUIIO NAapaJUICIICIIAIIEAA.

OnepupoBaTh NOHATHAMU: 1EKAPTOBBI KOOPJAMNHATHI B IPOCTPAHCTBE, BEKTOD,
MOJAYJb BEKTOpA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YroJl MEXIY
BEKTOpPaMH, CKAIIPHOE IIPOU3BEAEHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOPOB M MPOU3BEAEHUE BEKTOPA HA YUCIIO, YTOJ MEKIY
BEKTOpaMH, CKaJSIPHOE MPOM3BEICHUE, pPacKIaAblBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTh reomeTpuueckue (aKThl A PEIICHUS CTEPEOMETPUYECKUX
3a/1a4, IPEANOJIarallinX HECKOJIbKO IIaroB PELICHUs], €CIU YCIOBUS MPUMEHEHUS
3aJ1aHbBI B IBHOH (hopme.

Pemate npocreimme reoMeTpuyecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemare 3agaunm Ha J0Ka3aTelIbCTBO MATEMAaTHMYECKUMX OTHOILUEHUH W
HAX0XKJIEHHWE TeOMETPUUECKUX BEJIMUYMH M0 00pa3laM WM aaropuTMam, IpuMeHss
W3BECTHBIE METOBI ITPU PEIIEHUN CTAaHAAPTHBIX MATEMAaTUYECKUX 3a/1a4.

[IppuMeHATs  MPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.



[IpuBOINTH IpPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IPUPOAE H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallUM W NPHUMEHATh W3YyYCHHBIE IOHATHS B IIPOLIECCE IIOMCKA PEIICHHUS
MaTeMaTUYeCKd C(HOPMYJIUPOBAHHOM TMPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallMH Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIN C
VCITOJIb30BAaHUEM T€OMETPUUYECKUX NOHATHI U TEOPEM, arnmnapara aareOpsl; pemaTh
IIPAaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM N€OMETPUYECKUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuyectBo 4yacos
Ne HaumeHoBaHue pa3jiesioB U TeM dyeKkTpoHHbIE (LM (POBbLIE)
Konrpoabnbsie IIpakruyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTesbHbIE PeCypChl
padoThI padoTsbI
1 BBenenue B ctepeoMeTpuio 10 https://m.eds00.ru/C503R7VIP
IT .
2 PAMBIC H TIOCROCTH B HIPOCTPanetbe . 12 1 https://m.edso0.ru/WT7NSO14T
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH
II
3 CPUCHATHYIAPHOCT TIPANMBI 1 12 htps://m.eds00.ru/\V/611APUCD
IUIOCKOCTEH
4 Vsl MeXAy NPSMBIMU U IJIOCKOCTSIMHU 10 1 https://m.edsoo.ru/R38METBTQ
5 MHororpanHuKu 11 1 https://m.edsoo.ru/XPW9USFB2
6 O0bEMBI MHOTOI'PaHHUKOB 9 1 https://m.eds00.ru/010FX2SJB
7 IToBTOpEHME: CEUEHHUS, PACCTOSIHUSA U YIJIbI 1 https://m.edsoo.ru/LIAAMHO3D
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

[NPOTPAMME



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 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

JuaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrpouabnsie IIpakTnyeckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoTshI padoThI
Tena Bpaienus 12 https://m.edsoo.ru/HYOWQL5KQ
OOBEMBI Tel 5 1 https://m.edso0.ru/B9ORVIYC9
BeKTOpEI i KOOp/HHATHI B 10 1 https://m.edsoo.ru/4ANCL4GOMF
MIPOCTPAHCTBE
[ToBTOpeHuE, 0000MIIEHNE,
N 7 1 https://m.edsoo.ru/DORV3P725
cUucTeMaTu3alys 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME



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

HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

KoanyecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

OCHOBHBIE TTOHSTHUSA CTCPCOMCTPHU: TOUKA,
npsiMasi, INIOCKOCTh, IPOCTPAHCTBO.
[IpaBuia n3o0pakeHUsI HA PUCYHKAX:
n300pakeHus IUIOCKOCTEH, MapaieIbHbIX
IpSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

https://m.edsoo.ru/D3VCJI7UN4

IlonsTuhs: MEpECCKaAromureCs MmI0CKOCTH,
IepeCceKaromumecs npsaMas U rmiI0CKOCTb

IlonsTus: NnepeceKaromumecs mIoCKOCTH,
IepeCceKaromumecs npsamMas U rmiI0CKOCTb

3HAKOMCTBO C MHOI'OrpaHHUKaMH,
I/I306pa)KeHI/Ie MHOTI'OT'PAaHHHUKOB Ha
PUCYHKAX, Ha TPOCKIUOHHBIX YEPTECIKAX

https://m.edso0.ru/NR6VJIYCGK

https://m.edsoo.ru/O6RNDFAMO

https://m.edsoo.ru/KMUQPILLO

HavanpHble cBeieHUs 0 KyOe 1 mupamu/e,
UX pa3BEPTKH U Mozenn. CedeHns
MHOTI'OTPaHHUKOB

https://m.edsoo.ru/FPW2JNHCZ

HavanpHbie cBeieHNs 0 KyOe U mupamu/e,
UX pa3BEPTKH U Mozenn. CeueHus
MHOT'OTPaHHUKOB

[TousiTHE 00 aKCHOMATHYECKOM IOCTPOCHUU

CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U
CIICICTBUS U3 HUX

https://m.edso0.ru/AMQ3AJ3S5

https://m.edsoo.ru/SLMI7R3BL

[TonaTne 06 aKCHOMAaTHYECKOM MTOCTPOCHHUH

https://m.edsoo.ru/DUKAX7QE1



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
https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1

CTCPCOMCTPHUU: AKCUOMBI CTCPCOMCTPUN U
CICACTBUS U3 HUX

[TonaTne 06 aKCHOMAaTHYECKOM MTOCTPOCHUH

9 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/YPKS5MLJL
CIIEJICTBUS U3 HUX
[TonsATHE 06 aKCHOMAaTUYECKOM ITOCTPOEHUH

10 CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUM U https://m.edso00.ru/1I3A98J679
CIIEJICTBUS U3 HUX
B3auMHoe pacnosioxkeHue npsMbIX B

11 MPOCTPAHCTBE: MEPECEKAIOIINECH, https://m.edsoo.ru/IlUIW8SKR5Q
napajJiesibHble U CKpEIIHBaIoLecs IpsIMble
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B

12 IIPOCTPAHCTBE: MapalieIbHbIE np;n\fble B https://m.edsoo.ru/CSAVLOLH6
IIPOCTPAHCTBE; MAapAJUIEIBHOCTD TPEX
MPSIMBIX
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B

13 npoctpaHcTse: [lapamienbHOCTh NPAMON 1 https://m.edsoo.ru/PO5J6D23U
IJIOCKOCTH

14 VYTIIIBI ¢ COHANPABIEHHBIMU CTOPOHAMU https://m.edsoo.ru/LLIAVHVBW

15 Yroa Mexay IpsMBIMU B IIPOCTPAHCTBE https://m.edso00.ru/KGJIM80EUK

16 Yros Mexay NpsMbIMU B IPOCTPAHCTBE https://m.edsoo.ru/24LVWH9V8

17 HapannenbHocTs mocKkocTe: https://m.eds00.ru/BUSTQIHZT
NapajuleNIbHbIE MIII0CKOCTH

18 CBoiicTBa apauIeIbHBIX TIOCKOCTEH https://m.eds00.ru/OKQQK2ABA
[Ipocreiinme npocTpaHCTBEHHBIE PUTYPBI

19 Ha IJIOCKOCTH: TeTpa’ip, KyO, https://m.edsoo.ru/MRT13XP79
napaiesienune,|

20 [Toctpoenue ceueHuii https://m.edsoo.ru/DI3AX05J8



https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
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

21

[ToctpoeHue ceuenui

https://m.edso00.ru/20GC3ZP9P

Kontponbnas padota nmo teme "[Ipsmbie u

22 IJIOCKOCTH B IIPOCTPAHCTBE. https://m.edsoo.ru/BI405QJEB
[TapamnenbHOCTb NPSAMBIX U IJIOCKOCTER"
[TeprieHAMKYIASAPHOCTH NPAMOUN U

23 IJIOCKOCTH: TIEPIICHIUKYJISIPHBIC MPSIMBIE B https://m.edsoo.ru/RN45YBOSR
MPOCTPAHCTBE
II

24 DAMBIC APAIDICILHBIC 1 https://m.eds00.ru/32MXRZDDL
MEePIEHIUKYISIPHBIE K TIOCKOCTH
II € mmapasie e

25 DAMBIC HAPALICILHBIC 1 https://m.edso0.ru/JPUOTOI3N
MEePIEHIUKYISIPHBIE K ITTOCKOCTH
IIpu3Hak neprneHauKyIIpHOCTH IPSIMOU U

26 p PHCHMKYIP p https://m.edso0.ru/DC41W6K14
IUIOCKOCTH
ITpn3uak mepre oc ol

27 PHSHAK HEPHEHIHKYIHPHOCTH TPAMOH H https://m.edsoo.ru/HD3D63S5P
IUIOCKOCTH
Teopema o oM TIepIie ol

28 PEM& O TIPAMOH TIEPTICHANKYAPHOH https://m.edsoo.ru/YOIQSMOH1
IUIOCKOCTH
Teopema o IpsIMOH NEPHECHIUKYIIPHON

29 P p PHICHAMKYIP https://m.edso0.ru/81R5KU5RJ
IUIOCKOCTH
Teopema o oM 1IepIie 7|

30 peM HPAMOH HEPHEHHKYIHPHON https://m.edsoo.ru/HFKNPKZ7T
IUIOCKOCTH
[TepnenuKymsip ¥ HAKJIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 TIJIOCKOCTH, PACCTOSTHUE OT https://m.eds00.ru/638GKWY7V
MPSIMOM A0 MIIOCKOCTH
[lepnenauKynsip U HAKJIOHHBIE: PACCTOSIHUE

32 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/AD6RCACRA
MPAMOM 10 MIIOCKOCTH

33 [lepneHIUKyNAp U HAKIIOHHBIE: PACCTOSTHUE https://m.edsoo.ru/VLLIQ7HXC



https://m.edsoo.ru/20GC3ZP9P
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
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC

OT TOYKHU 0 IIIIOCKOCTH, PACCTOSAHUEC OT

pr[MOﬁ J0 IINIOCKOCTH

[lepnenuKymsip U HaKJIOHHBIE: PACCTOSIHUE

34 OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT https://m.eds00.ru/6P5BVV34R
MPSIMOM 710 IIJIOCKOCTH

35 EEIB;:KEE;):IZWHCTBG: YTOI MEALY HpAMOH https://m.edsoo.ru/PSFIXUALI

36 AABYTpaHHELIE IO, MUHEHHEL yro hitps://m.eds00.ru/6RAAOEOMD
JBYI'PAHHOI'O yIJia

37 JBYTpaHHbLit yrom, THHEHHbIH yron https://m.eds00.ru/ML0ZZYZC7
JBYTPAHHOI'O yIJia
[leprieHAUKYISAPHOCTD MIOCKOCTEH:

38 IIPU3HAK NEPIECHAUKYIIPHOCTH IBYX https://m.edsoo.ru/YRQDSM9NH
IJI0CKOCTEN
IlepnieHIMKyYIAPHOCTD MIOCKOCTEM:

39 [IPU3HAK NEPIECHAUKYIIPHOCTH ABYX https://m.edso0.ru/DY2AF84T2
IJI0CKOCTEN
[lepneHuKyISIPHOCTB MIJIOCKOCTEM:

40 MPU3HAK NEPHEHIUKYIIPHOCTH IBYX https://m.edso0.ru/TS8OAINH2
IJIOCKOCTEN

41 Teopema o Tpéx nepneHAUKYISIPax https://m.edsoo.ru/OW5LZ1RVZ

42 TeopeMa 0 TpEX nepHeHAUKYIIApax https://m.eds00.ru/OP44KE54N

43 Teopema o TpEX mepreHANKYIApAx https://m.edsoo.ru/OWG81WDV3
KonrponsHas pabora no remam

44 lep HCHHHVKYMP HOCTD HIPAMBIX 11 https://m.edsoo.ru/VOXABPOPB
miockocTeil" u "YTIbl MEXIY IPSIMBIMU U
m10cKoCcTAMU"

45 IlonsiTHEe MHOTOIpaHHUKA, OCHOBHBIE https://m.edso00.ru/LSFTEZ8QX



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
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

3JI€MEHThl MHOTOTPaHHUKA, BBIITYKJIbIE U
HEBBIMYKJIbIE MHOTOTPaHHUKH; pa3BEPTKA
MHOTOTpaHHHUKA

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHMS IIPU3MBI; IIPsIMasi U HAKJIOHHAs
puU3Mbl; OOKOBAs U MOJIHAS TIOBEPXHOCTh
IIPU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

48

49

50

51

[Tapamrenenunen, NpsAMOYTOJIbHBII
napajJlesIenuIe]l U ero CBOUCTBa

IIupamupa: N-yroiapHas NUpaMUIa, TPaHU U
OCHOBaHHE MUPaMU/JIbl; OOKOBas U MOJIHAs
[IOBEPXHOCTh IMUPAMU/IbI; [IPABUIIbHAS U
yCeu€HHas nupaMuaa

[IpaBuUIbHBIE MHOTOTPAHHUKU: TIOHATHE
MPAaBUIBHOIO MHOTOTPaHHUKA; IPaBUIIbHAS
IpU3Ma U MpaBWIbHAS MUPaMU/Ia;
NIpaBUJIbHAS TPEYTOJbHAs MUpaMUa U
MIpaBWIbHBIN TeTpa’ip; KyO

[IpencraBneHue o MPaBUIBHBIX
MHOTOTPaHHHUKaX: OKTadIP, TOJEKAdIP U
MKOCAdIP.

CummeTpHs B IPOCTPAaHCTBE: CUMMETPUS
OTHOCHUTEIIBHO TOYKH, IIPSAMOM, INIOCKOCTH.
DNEeMEHTHI CUMMETPUH B IMpaMuax,
napajuiejenumnenax, NpaBUiIbHbIX
MHOT'OI'PaHHUKAX

https://m.edsoo.ru/ITCOB1WIO

https://m.edsoo.ru/ITOFX00PA

https://m.edsoo.ru/LWNGFZTWE

https://m.edso0.ru/06SH02IDD

https://m.edsoo.ru/SWEUC9ENR

52

BbrurciieHue 31eMeHTOB MHOTOTPaHHHKOB:
pEOpa, MuaroHa u, yribl

https://m.edsoo.ru/EUP4AMN760



https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
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

[Inouianp 60KOBOM OBEPXHOCTH U MOJIHOM
MOBEPXHOCTH MPSMOH MTPU3MBI, TIOMIAb

53 . . 1 https://m.eds00.ru/SQY9XSIL6
OCHOBaHUH, TeopemMa 0 OOKOBOM
MOBEPXHOCTHU TPSMOI TTPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 HOBCPXHOCTH MPABILILHOM IHPAMIAEL, 1 htps://m.eds00.ru/R22FHBG6O
TeopeMa O IO OOKOBOI MOBEPXHOCTH
YCEYEHHOM MTUPaMUJIBI
55 KontposeHas pabora o Teme 1 https://m.eds00.ru/\VHYNJQMQD
"MHororpaHHuku"
56 [Tonsitue 06 06bEMe 1 https://m.eds00.ru/GM1LC394G
57 OO0BEM TUPAMHUTBI 1 https://m.edso00.ru/B307P8WTC
58 O06BEM TUpaMuIbI 1 https://m.edsoo.ru/PQZ9ED3YF
59 OO0BEM TUPAMHU/TBI 1 https://m.edsoo.ru/RZ8BITMU9
60 O0BEM nupamMuIsI 1 https://m.edsoo.ru/O0HRFO2LCT
61 O0BEM npu3MbI 1 https://m.edsoo.ru/YEQP63ZD4
62 O0BEM pU3MBI 1 https://m.edsoo.ru/B46EMRRGE
63 O0BEM npu3MBbI 1 https://m.edsoo.ru/FIMQWGEKFT
64 Konmpoxiiast padora o reme "O0kEME! 1 https://m.eds00.ru/23850180N
MHOTOTPaHHHKOB
[ToBTOpEeHME, 0600IIIEHNE CHCTeMAaTHU3 AU
65 3HaHui. [locTpoeHue ceuenuii B 1 https://m.eds00.ru/KXTOCIOJG
MHOTOTpaHHHKE
[ToBTOpEeHME, 0600IIIEHNE CHCTeMATH3AIIHS
3HaHUU. BeIlUKCIIEHUE PACCTOAHUI: MEXKIY
66 JBYMSI TOUKaMH, OT TOYKH J0 MPSMOH, OT 1 https://m.edso0.ru/HKP613JUC

TOYKH O0 MIIOCKOCTH, MCIKIAY
CKpCHIUBAOIMUMHUCS ITPAMBIMHA



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
https://m.edsoo.ru/HKP6I3JUC

67

HToroBast KOHTpOJIbHAs paboTa

https://m.edsoo.ru/KB3EK0A9U

68

[ToBTOpEeHME, 0000IIEHNE CUCTEMAaTH3AITUS
3HaHUU. BeIlUKCIIEHUE YIIIOB: MEXIY
CKPEIIHBAIOIIUMUCS TIPSIMBIMU, MEKIY
MPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX YTIIOB,
YTIIOB MEXKY TUIOCKOCTSIMU

https://m.edsoo.ru/X7CJU5L0O0

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



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

11 KJIACC

Ne i/

Tema ypoka

KoanyecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTesibHbIe pecypchl

Cdepa u map: ueHTp, paanyc, Iuamerp;
IO/ IOBEPXHOCTH Chephl
B3aumMHoe pacrionoxxeHue chepbl u
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomaas chepsl

N3ob6paxenue chepsl, mapa Ha MIOCKOCTH.

CeueHnus mapa

https://m.edsoo.ru/TW8Z59CHJ

https://m.edsoo.ru/Y CMWC4M3lI

https://m.edso0.ru/QDCF8UGXE

]_II/IJ'II/IH)IpI/I‘-IGCKaSI HOBerHOCTI),
oOpa3zyromue NUINHIPHIECKOM
HOBCpXHOCTI/I, OCb III/IHHHI[pI/I‘IeCKOﬁ
MTOBEPXHOCTHU

https://m.edso0.ru/8516BBEO7

Hununapap: ocHoBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3yroias u oCh;
IO/ Ib OOKOBOMW M TIOJTHOW TTOBEPXHOCTH

N300paxkeHne NUINHAPA HA TIIOCKOCTH.
PazBépTka unnunapa. CeueHus MUIMHIPA
(TUTOCKOCTBIO, TTAPAIICIIBHON WITH
MEePIEHINKYIISIPHON OCH IHJIMH]IPA)
Konundeckast moBepXHOCTh, 00pa3yroIime
KOHHMYECKOU MOBEPXHOCTH, OCh U BEPIIMHA
KOHUYECKOW MOBEPXHOCTHU

https://m.edsoo.ru/W0JR979V9

https://m.edsoo.ru/OYMSPW10Z

https://m.edsoo.ru/H64QF3E6R

Konyc: ocHOoBanue 1 BepiinHa,
o0pa3yrolas 1 0Ch; IJI0Maas OOKOBO U

https://m.edsoo.ru/Q4EUBB6GT



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
https://m.edsoo.ru/Q4EUBB6GT

IIOJIHOW ITOBEPXHOCTH

VYceu€HHBbIN KOHYC: 00pa3yroIue u

9 BBICOTA; OCHOBAaHHUSA K OOKOBas https://m.edsoo0.ru/80VNITU20
MMOBEPXHOCTh
N3006paxeHune koHyca Ha MIOCKOCTH.
Pa3Béptka konyca. CeueHus KoHyca

10 (TUTOCKOCTBIO, MapauIeIbHONH OCHOBAHUIO, https://m.edsoo.ru/0PVICKUYU
Y TJIOCKOCTBIO, TPOXOSIIEH Yepe3
BEPILUHY)

11 KomGunauus Ten Bpatienns https://m.edsoo.ru/4AVHGTY X8F
MHOTOTPaHHUKOB
MHororpaHHHK, OTIMCAHHBIN OKOJIO chephl;

12 cdepa, BliMcaHHAs B MHOTOTPAHHUK UITU B https://m.edsoo.ru/RMYY1STLP
TEJIO BpallleHus

13 HOH"SITI/IG 00 00béMe. OCHOBHBIE CBOWCTBA httos://m.eds00.r/ACENHGLOZ
00BEMOB TeN

14 O0BEM UIMHIIpa, KOHYCa https://m.edsoo.ru/W8TGN5Z99

15 O06bEM mapa u wiomaask chepsl https://m.eds00.ru/G7TAYCMITT
[Tono6HbIe Tena B MPOCTPAHCTBE.

16 COOTHOIICHUS MEXTY TUTOIIAISTMHI https://m.edsoo.ru/4AN04FYUUX
MMOBEPXHOCTEH, 00bEMaMH TIOIOOHBIX TEI

17 Kourposbias pabora no remam "Teia https://m.edsoo.ru/KCOMHJISWW
Bpauenus" u "O6bemsl Ten"

18 BekTop Ha III0CKOCTH U B IPOCTPAHCTBE https://m.edso0.ru/AQ405SB7C

19 CrnosxeHue v BBIYMTAHNE BEKTOPOB https://m.edso0.ru/PMNHTUK7G

20 YMHOXEHHE BEKTOpa Ha YHCIIO https://m.edsoo.ru/4H7PLGBI1

21 PasnoIKeHIC BEKTOPA 110 TPEM https://m.eds00.ru/NZSOLFWN1

HEKOMIUTaHapHBIM BekTopam. [IpaBuiio



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
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

napajijiejacnuicaa

22

23

Pemenue 3anay, cBA3aHHBIX C
IIPUMEHEHUEM IIPABUII JCUCTBUM C
BEKTOPaMHU

KoopanHaTtHO-BEKTOpHBINA METO/T IPU
pEIlIeHNY TeOMETPUYECKUX 3a/1a4

https://m.edsoo.ru/73F23EPU5

https://m.edsoo.ru/BBI1139Z27U

24

[IpsimoyronbHas cucreMa KOOpAUHAT B
npoctpanctBe. KoopanHarsl BeKTOpa.
[Ipocreiimue 3a1aun B KOOpAUHATaX

https://m.eds00.ru/X9TSDNSQ3

25

26

27

VYron mexnay Bekropamu. CkansipHoe
IIPOU3BE/ICHNE BEKTOPOB

Beruuciienue yrioB Mexy OpsSMbIMU U
IJIOCKOCTSIMU

Kontponbnas padota o teme "BekTops! u
KOOpJAWHATHI B IPOCTpaHCTBE"

https://m.edsoo.ru/RPAQMBCDO

https://m.edsoo.ru/EGRV3NF84

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpenue, 06o0IIEHNE U
cucreMarusanus 3HaHuii. OCHOBHbIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHT

https://m.edso0.ru/16 ASE1TYU

29

[ToBTOpenue, 0600mEeHNEe U
cucreMarusanus 3HaHui. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHT

https://m.edsoo.ru/VEMVY73YE

30

[ToBTOpeHue, 06001IEeHNE 1
cUCTEMAaTH3ans 3HAaHUNA. 3amaun
TUTAHUMETPUH U METOJIBI UX PEIICHHS

https://m.edsoo.ru/UF02M943T

31

[ToBTOpeHUEe, 0600IIeHNE 1
cUCTEMATH3alys 3HAaHUK. 3a1aun

https://m.edsoo.ru/FG4PIJN2IF



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
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

IIAaHUMETPUH 1 METOAbI UX PCHICHUSA

[ToBTOpEeHME, 0000IIEHNE U
cucremarusanud 3Hanuii. OCHOBHEIE

32 1 https://m.eds00.ru/ZY6BYLY7W
¢burypsl, pakThl, TEOPEMBI Kypca
CTepEOMETPUH

33 Hrorosas koHTpoabHas paboTa 1 https://m.edsoo.ru/VP8CXOC4C
I1 600

34 OBTOPCHIE, ODODIICHIE 1 1 https://m.eds00.ru/70QSTDCAP
crcTeMaTH3aIus 3HaHU

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/70QSTDCAP

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KIIACC
Kox .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrpaMMbl cpeiHero o01mero o0pa3oBanus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, NPsAMasi, INIOCKOCTb
. [IpMeHTh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IIPHU PELICHUU
' reOMEeTPHUECKUX 3a]a4
- OmnepupoBaTh MNOHATUSAMH: MApAUIEIbHOCTh U TEPIEHIUKYISIPHOCTh
' MPSIMBIX U IJIOCKOCTEN
-4 KnaccuunupoBars B3aMMHOE PacloioXKeHHE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JBYTPAHHBIN yrojl, TPaHU JABYI'PAHHOTO YIJia,
7.5 peOpo ABYrpaHHOIO yria, JMHEWHBIH yrojl ABYTPaHHOIO yIJia, FpajaycHas
Mepa JIBYTpaHHOIo yria
26 OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BBIMYKJIbIH U HEBBITYKJIbBII
' MHOTOI'PaHHUK, 3JIEMEHTbHl MHOTOTPaHHUKA, MIPAaBUIIbHBIA MHOTOI'paHHHUK
24 PacriozHaBaTh OCHOBHBIE BUABI MHOTOTPAaHHMKOB (MHMpamMuza, NMpU3Ma,
' MPSIMOYTOJIBHBIN TTapajieTIenume, Ky0)
Knaccupunupoare  MHOTOTpaHHHKHM, BBIOMpas  OCHOBaHUS  JUId
- kinaccuukanuu  (BBIMYKJIBIE WM HEBBITYKJIblE  MHOTOI'PAaHHHKH,
' MpaBWJIbHBIE MHOTOTPAHHUKH, TIPSMbIE M  HAKJIOHHBIE IPHU3MBL,
napaiesIenune bl)
29 OnepupoBarb HNOHATUSAMH: ceKymas IIJIOCKOCTB, ceueHue
' MHOTOTPaHHUKOB
210 OOBSACHATH NPUHIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOTPAaHHHKOB,
' UCIOJb3Yysl METOA CIIE0B
211 Crpouth ce4eHUs MHOTOTPAHHUKOB METOJOM CJEJIO0B, BBINOJIHAThH

(BBIHOCHBIE) TUIOCKHE YEPTEX MU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:




BU/I CBEPXY, COOKY, CHU3Y

7.12

Pemartp 3a1aun Ha HaAXOXJIEHHWE TE€OMETPUUYECKUX BEITUYMH MO 00pa3iam
WA aNrOpuTMaM, MPUMEHSS W3BECTHBIC AHAJUTUYECKUE METOABI IPHU
pELIEHUH CTAaHJAPTHBIX MAaTeMaTUYECKUX 3aJad Ha BBIYUCIICHUE
pacCTOAHUN MEXIY IBYMS TOYKAMH, OT TOYKHU 1O NPSAMOM, OT TOYKH JIO

IIJIOCKOCTH, MEXKAY CKPCIMUBAOINMUMHUCA ITPAMBIMHA

7.13

PemraTe 3aaa4i Ha HaXOXIACHUC I'COMETPHUIYCCKUX BCIUYHUH I10 06pa3uaM
WM aJIropuTMaM, IMPUMCHASA HU3BCCTHBLIC AHAJIUTHUYCCKUC MCETOAbI IIpH
pelICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a/lad Ha BbIYUCIICHUC YIJIOB
MCXKAY CKPCIIHUBAIOUMIMMHUCA IPAMBIMH, MCKIY Hp?[MOfI H ITINIOCKOCTBIO,

MCKAY IJIOCKOCTAMHU, IBYI'PDAHHBIX YI'JIOB

7.14

7.15

7.16

7.17

7.18

Beruucnsate 00bEMBI M IUIOIIAJIM  TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHUEM (GOPMYJI, BEIYUCIISATH COOTHOIICHUS
MEXIY IUIOIIASIMHU MMOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOI'OrpaHHUKOB

OHepI/IpOBaTB MNOHATUAMU: CUMMCETpPHUA B IIPOCTPAHCTBE, LCHTP, OCbhb U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPbI

W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPHPETUPOBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (PUrypax, MpPeACTaBICHHYI Ha
YepTekax U pUCYHKax

[IpumensTh reomerpuueckue (axkThl A PELIEHUS CTEPEOMETPUUYECKUX
3a/a4, MPEANONarallluX HECKOJIbKO WIAaroB pPEIICHUs, €CIHA YCIOBHUS
MIPUMEHEHHUS 3a]1aHbl B IBHOU (opMe

[IpuMeHATH mpocTEWIIE NPOrpaMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPHU PCIICHUH CTCPCOMCTPUICCKUX 3a1a1

7.19

7.20

HpI/IBOI[I/ITL MMPpUMEPBI MATEMATUYCCKUX BaKOHOMCpHOCTCﬁ B IpUpOJAC U

JKU3HH, paClIO3HABATh IMTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

[TpuMeHsATH MOTyYeHHbIE 3HAHUSI HAa IPAKTHUKE: aHAIM3UPOBATh PealbHbIe
CHUTyallud W TIPUMEHSTh H3y4YCHHBIC TIOHSATHS B TMPOIECCEe TTOMCKA
pereHus MaTeMaTHYECKU copMyIUpOBaHHON npoOJIeMsl,
MOJIEINPOBaTh pPEeAbHbIE CUTYallMH Ha sI3bIKE T€OMETPHUH, MCCIEN0BAThH
MOCTPOEHHBIE MO C HCIIOJIb30BAHHEM T€OMETPUYECKUX TOHATHH U
TEOpeM, armapara anreopsl, pelaTh MPaKTUUECKUE 3a7aui, CB3aHHBIE C

HaxXOXJACHUCM I'COMCTPHUICCKUX BCINYNH




11 KIIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTe/IbHO NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHITUSIMU: UIMHIPUYECKAsl IOBEPXHOCTH, 00pa3yolne
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, MIMIMHIAP, KOHHYECKAs IMOBEPXHOCTD,
' oOpa3yromue KOHHYECKOH  IMOBEPXHOCTHU, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUINHAP, KOHYC, cdepa u map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KnaccudumnupoBars B3aUMHOE PacofoKeHUE CPEPhl U TIIOCKOCTH
OnepupoBaTh MOHITUSIMHU: IIAPOBOW CETMEHT, OCHOBAaHHUE CETMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHWE IIAPOBOTO CIIOSI, BHICOTA
IIapOBOTO CJI0s, IAPOBON CEKTOP
6.6 Bbruncnsate 00bEMBI W MUIOIMIAAM TMOBEPXHOCTEH Ten BpalleHUS,
' TE€OMETPUYECKUX TEJN C IPUMEHEHUuEM (popmMyIt
OnepupoBaTh MOHATHSIMH: MHOTOTPaHHHK, BIHCAaHHBIM B cdepy u
6.7 OINMCAHHBII OKOJIO cdepbl, cepa, BIUCAHHAS B MHOIMOTPAHHUK WIN TEJI0
BpallleHus
68 BbHCHSATE COOTHOIIEHHS MEXAY IUIOHIAASMH TOBEPXHOCTEH H
' 00BbEMaMHU TOJOOHBIX TEIT
6.9 N300pakaTh n3ydaemble QUTYpPHl OT PYKH U C TIPUMEHEHHEM IPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BeImonHATh (BBIHOCHBIC) IUIOCKHE YEPTEXKU U3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BHI CBEpPXY, COOKYy, CHH3Y; CTPOUTH CEUCHHS Tl
BpalleHus
W3Brekatb, WHTEPIPETUPOBATH M TPe0Opa3OBbIBaTh WH(GOPMAILIUIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UIypax, MIpPEJCTaBICHHYIO Ha
YepTekax U pUCYHKaX
[TpumeHsITh TeOMeTpUUYecKrue (PAKThI AJISl PEHICHHUS] CTEPEOMETPUICCKIX
6.12 3aj1a4, MPEIIONAaraloliX HECKOJIbKO MIATOB DPEIICHHS, €CITH YCIOBUSI

MPUMEHEHHUS 3aJlaHbl B IBHOU (hopMme

6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTh Z[ef/'ICTBI/ISI CJIOKCHHUA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHSITB, KakKMMH CBOMCTBaMH OHH

o0J1amaroT

6.15

HpI/IMerlTb IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUHU BEKTOPOB

6.16

OHCpI/IpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAWHATBEI B IIPOCTPAHCTBE,
BEKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroax MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cyMMy BEKTOpOB U IPOU3BEAECHHUE BEKTOpa Ha YUCIIO, YToJl
MEXJly BEKTOpaMH, CKaJIIpHOE IIPOU3BE/ICHUE, PACKIIAIbIBaTh BEKTOP 110

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemarsn HpOCTGfII.HHG reOMCTPpUUYCCKUC 3aJa4ud Ha JIPHMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOa

Pemars 3aJadd Ha A0Ka3aTCIbCTBO MATCMATHYCCKHUX OTHOIIICHUH H
HaXO0XIACHUC I'COMCTPUYCCKUX BCIUMYHH II0 06pa3uaM WK aJITOPpUTMaM,
MMPpUMCHAA HU3BCCTHBIC METObI npu PEIICHUA CTaHJAPTHBIX

MaTEMaTHYCCKUX 3a1a4

6.21

IIpuMeHATs mpocCTEHIIME NPOrPAMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a1

6.22

IIpuBOAUTE NMpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKU3HHU, paCllO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHsATh TOJIydeHHbIE 3HAHHUA Ha MpaKTHKE: aHaJIU3UpOBaTh
peasibHble CUTYyallUd U TPUMEHSATh H3y4YEHHbIE TOHATHSA B IIpoOIEcce
MOKCKAa pEIIeHUs MaTeMaTU4ecKu C(HOPMYIUPOBAHHON MpOOIEMBI,
MOJIEJTMPOBaTh pealibHble CUTYAllUd Ha S3bIKE T€OMETPUH, HCCIIEI0BaTh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUYECKUX IMOHATHH U
TeopeM, amnmnapara aareOpsl, pemaTh NpakTUYecKue 3aJaul, CBsI3aHHBIE C

HaXO0XIACHUEM I'€COMCTPHICCKUX BEJINYHNH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

7.1

1.2

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

I'eomerpus

OcHOBHbBIE TOHATHSI cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 00  aKCMOMATUYECKOM  IOCTPOEHUU  CTEPEOMETPUU:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

B3aumHoe  pacrnosokeHue OpsAMBIX B IPOCTPAHCTBE:  IE€PECEKAIOLIUECs,
napajuiefibHble U CKpelmBaromuecs mnpsMeie. [lapamiensHOCTh MpPSMBIX U
IJIOCKOCTEW B  MPOCTPAHCTBE: MapajulelibHbIe TpsIMbIE B  MPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MAPAICIBHOCTh MPSAMON M IIIOCKOCTU. YTJBI C
COHANpPABJICHHBIMU CTOPOHAMH, YIrOJd MEXKIYy NPSIMBIMH B IPOCTPAHCTBE.
[TapannensHOCTh MIOCKOCTEH: MapauleIbHbIe MJIOCKOCTH, CBOWCTBA MapauIeNbHBIX
mockocteit. [Ipocreitmume mpocTpaHCcTBeHHBIE (DUTYPHI Ha IIOCKOCTH: TETPadp,

KY6, napajijieJICnmIic [, IOCTpOCHUE Ce4YeHUI

7.3

7.4

[lepneHUKYISIPHOCTE NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJSAPHBIE IIPSMBIE B
[IPOCTPAHCTBE, MIPSAMBIE MapAIIJICIIbHBIE U IEPIIEHIUKYIISPHBIE K INIOCKOCTH, IIPU3HAK
NEPNEHAUKYIISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O MPSIMOU MEPIIEHANKYIISIPHOU
IJIOCKOCTH. YTJIBl B IIPOCTPAHCTBE: YIrOl MEXAYy IMpsAMOM H IUIOCKOCTBIO,
JBYI'PaHHBIA yrOJI, JIMHEHMHBIM Yyroia JAByrpaHHoro ymia. Ilepnenguxkymsp u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHHUE OT IPSAMOM 10
IJIOCKOCTH, MPOEKIHs QUrypbl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEH:
NPU3HAK  [EPIEHIUKYISAPHOCTH  ABYX  Iulockocted. Teopema o  Tpéx
NEPHEHANKYIIApax

[loHsiTHE MHOTOIpPAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBIITYKJBIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. I[Ipusma: Nn-yroibHas
npu3Ma, TpaHU M OCHOBAaHMS MPU3MBI, IpsAMas U HAKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapauienenure, npsAMOYroJIbHBIN [1apauIeICIIUIIE
u ero cBorctia. [Iupamuaa: N-yrospHast nupamuia, TpaHd U1 OCHOBaHUE MMHUPAMU/IBI,
OOKOBasl M IMOJIHAS MMOBEPXHOCTb MHUPAMM[bI, NPABUIbHAS M yCEUEHHAs MUpaMUa.
OneMeHTsl NpHU3Mbl W nHUpaMuibl. lIpaBHibHBIE MHOTOTpaHHUKH: IIOHATHE
[IPaBUJIBHOIO MHOIOIPaHHUKA, IPAaBWIIbHAs IIPU3Ma M IPAaBWIbHAs IUPAMHUAA,

MpaBWJIbHAsA TPEyrojibHas MUpaMUAa U MPaBHIbHBIN TeTpasrap, Kyo. [Ipenacrasnenue




7.5

7.6

1.7

O IIpaBHUIIBHBIX MHOI'OIpaHHHMKaxX: OKTadAp, AOACKA’Ap M HKOCA3APYIruec Ceuenus

IMPU3MBbI 1 TUPAMUBI

CummeTpuss B TPOCTPAHCTBE: CHMMETPHUSI OTHOCUTEIBHO TOYKH, IPSAMO,
IUIOCKOCTH. DJIEMEHTBI CUMMETPUH B MUPAMUJIAX, NTApaUICICIUIIENaX, TPABUIBHBIX

MHOTI'OIrpaHHHUKax

Boruucnenue 31eMEHTOB MHOTOTPAaHHHKOB: pEOpa, nuaroHanu, yriubl. [lnomansb
OOKOBOM IOBEPXHOCTH W IIOJHOMH IIOBEPXHOCTH TNPSAMOHW IpPHU3MBI, IUIOLIA/b
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6okoBoi
IIOBEPXHOCTU M IIOBEPXHOCTH IPABWIBHOM MNUpaMHIbl, Teopema O Iulouiaan

yceuéHHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMUIbL, TPUIMBI

[TomoOHbIe Tena B mpocTpancTBe. COOTHOIIEHUS MEXK/TY TUIONIAIIMU TIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KIIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

6

I'eomerpus

6.1

]_II/IJ'II/IHL[pI/I‘-ICCKaSI MMOBEPXHOCTH, 06pa3y101uI/Ie LIHJIHHI[pH‘lCCKOfI IMMOBEPXHOCTH, OCb
IIHJIHHI[pI/I‘IeCKOfI ITOBCPXHOCTH. HI/IJ'II/IH}IpI OCHOBAHHS M OOKOBas IMOBCPXHOCTD,

o0pa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

6.3

Konunyeckas noBepXHOCTh, 00pa3yrolre KOHHYECKOM MOBEPXHOCTH, OCh U BEPILINHA
KOHUYeCcKoi moBepxHOcTH. KoHyc: ocHOBaHME W BeplIMHa, 00pasyromias U OcCh,
Ionaab OOKOBOM M TIOTHOM TOBEPXHOCTH. YCEUEHHBINM KOHYC: oOpasyromiue u

BbICOTA, OCHOBAHUA U OokxoBas ITOBEPXHOCTDH

Cdepa u map: neHtp, paauyc, AMaMeTp, Iiouaab NoBepxHOCTH ceprl. Bzanmuoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIonaib

cepsl

6.4

N3006paxenue Ten BpalleHUs Ha MII0CKOCTH. Pa3BépTka HUIMHApPa U KOHYca

6.5

KomOunanmu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIHCAHHBINA

OKOJIO C(I)CpBI, C(bepa, BIIMCAHHAsA B MHOT'OT'paHHUK, UJIA TCJIO BpAlICHUSA

6.6

[Tonstre 060 oO0béMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
OPSMOYTOJIBHOTO Tapajienenunena u ciuenctsus u3 He€. OO0bEM LMIMHApA,

konyca. O0bEM mapa u mwionaab chepsl

6.7

[Tomobuple Tema B mpocTtpaHcTBE. COOTHOIICHHS  MEXKIY  IUIOHIAASMHU

MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEI




6.8

Ceuenuss nmiuHapa (MapauiebHO W TMEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca

(mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE YepPE3 BEPILUHY), CEUECHUS 11apa

6.9

6.10

Bextop Ha miockoctu U B mpocTpaHcTBe. ClI0KEHME M BBIUMTAHUE BEKTOPOB.
YMHO)€eHue BeKTopa Ha uucio. Pas3ioxeHune BeKTOopa 1o TPEM HEKOMIUIAHAPHBIM
BekropaMm. IlpaBuno mnapamienenunena. PemeHune 3ajmad, CBA3aHHBIX €

MIPUMEHEHHUEM MTPaBWII JEHUCTBUI ¢ BEKTOpaMHU

[IpssMoyronbpHas cucreMa KoOpAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpA.
[Ipocreitmne 3agaun B KOOpAMHATax. YToa Mexay BekTopamu. CkansipHoe
IMPOU3BCACHUC BCKTOPOB. Breraucnenne YrJIOB MCXKAY HNPAMBIMU M IIOCKOCTAMM.

KOOp,I[I/IHaTHO'BCKTOpHLIﬁ MCTO/J IIPU PpCIICHUU I'COMCTPHUICCKUX 3a/1av




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
ITPOTPAMMBI CPEJHEI'O OBIIIETO OBPA3OBAHUSI

Kon
NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMBbI CPeIHEro
001ero ooOpazoBaHus

Bnanenue meromamu J10Ka3aTeNbCTB, aJTOPUTMAMU PELICHHS 33]aY;
ymeHue (GopMyaupoBaTh M ONEPUPOBATH MOHSATUSIMHU: OIpPEICIICHHE,
aKcuoma, Teopema, CIEeICTBHE, CBOMCTBO, MPU3HAK, J0Ka3aTeIbCTBO,
paBHOCHJIIBHBIC  (OPMYJTUPOBKH;  NPUMCHITH  UX;  yYMCHHUC
dbopMynupoBath O00paTHOE U MPOTHUBOIOJIOXKHOE YTBEPHKICHUE,
NPUBOAUTH MPUMEPHl W KOHTPIPUMEPHI, HCIOJIB30BATH METO/I
MaTeMaTH4eCKOn UHAYKLUY; MIPOBOUTH J0Ka3aTeNbHbIE
pacCyXJIeHUsT TIpU PpEIIEHWH 3aJad, OIEHUBATh JIOTHYECKYIO
MPaBUJIBHOCTh PACCYXIEHUN; YMEHUE ONEPUPOBATH TOHATUIMMU:
MHOECTBO, TMOJMHOKECTBO, OIEpaIliy HaJ MHOXKECTBAMH; YMEHUE
HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapaTr Juisi ONUCaHUs
peaNTbHBIX MPOIECCOB U SBJICHUH U MPHU PEIICHUH 3a/1ay, B TOM YHCIIe
U3 JIpYTUx y4eOHBIX MPEeIMETOB; YMEHHUE ONEPHPOBATh MOHATUSMHU:
rpad, cBs3HBINA Tpad, AepeBo, IUKI, Tpad Ha TIIOCKOCTH, YMEHHE
3aJaBaTh W OMNHCHIBaTh  rpadbl  Pa3NUYHBIMU  CIIOCOOAMU;

MCIIOJIb30BaTh Tpadbl PH PEIICHUHN 3aa4

YMeHne omnepupoBaTh TOHSATHUSMU: HATypadbHOE YHCJIO0, IIEJI0e
YHUCJIO, CTENEeHb C LEJIbIM I[I0Ka3aTeleM, KOpPEHb HaTypajJbHOMN
CTENEHU, CTEMeHb C palMOHAIBHBIM IIOKa3aTeJIeM, CTENeHb C
NENCTBUTENBHBIM MOKa3aTeNeM, JJorapugM ducia, CUHYC, KOCUHYC U
TaHT'€HC MPOU3BOJIBHOIO YMCIIA, OCTATOK MO MOMAYJIO, PAallMOHAIEHOE
YHCJIO, UPPALMOHAIBHOE YHCIIO, MHOKECTBA HATYPAJIbHBIX, LIEJbIX,
palMOHANBHBIX, JICUCTBUTEIBHBIX YHCEI; YMEHHE WCIIOIh30BaTh
MPHU3HAKU JETMMOCTH, HAUMEHBIIUN OOIIUI AeTUTENh U HauMEHbIIee
olOmiee KparHoe, aiuropuT™M EBkiauaa mnpu  pemieHUH — 3adad;
3HAKOMCTBO C Pa3JIM4YHBIMU MO3ULIHUOHHBIMH CUCTEMaMH CUHUCIICHHUS;
YMEHHE BBIMOJHATh BBIUMCICHHE 3HAYEHHM U MpeoOpa3oBaHUA

BBIDQKEHUI CO CTemeHsMH U JiorapudmMamu, Mpeodpa3oBaHUS




NpOOHO-pallMOHATIBHBIX ~ BBIPQKEHUH;  YMEHHE  ONEpUPOBATh
MOHATUSMH: TIOCJIEZOBATEIbHOCTh, apu(MeTHYecKass MpPOrpeccHs,
reoMeTpuyecKas nporpeccus, 0OECKOHEYHO yOBbIBaro1as
reoMeTpHuyuecKas IIPOrpeccusi; yYMEHHE 3aJaBaThb
II0CJIEI0BATEIBHOCTH, B TOM 4YHCJIE C IOMOUIbIO PEKYPPEHTHBIX
dopmyr; yMEeHHE OINEpUpPOBaTH MOHATHAMHU: KOMILJICKCHOE YHCIIO,
CONpPSDKEHHBIE  KOMIUIEKCHBIE — YHMCIa, MOAYJIb M  apryMeHT
KOMIUIEKCHOTO ~ 4Yucia, (opMa 3amicH  KOMIUICKCHBIX — YHCEI
(reomeTpuyeckas, TPUrOHOMETpHUYECKass U ajredpamyeckas); yMeTb
OPOM3BOIUTh  apUPMETHYECKHE JeHCTBUS C  KOMIUICKCHBIMH
YHCIaMU; IPUBOANUTH PUMEPHI UCIIOIb30BAHUS KOMIUIEKCHBIX YHCEIT;
ONEepUpOBaTh MNOHATHUAMU: MaTpuua 2x2 u 3X3, omnpeneauTeb

MaTpulbI, FCOMeTpI/IquKHﬁ CMBICJI OIIPCACIINUTCIIA

YMenue ONEpPHUPOBATH MTOHATUSIMH: palrOHaIbHBIE,
UppalnMoHalbHble, IOKa3aTeNlbHbIe, CTENEeHHbIE, JorapupMHUUEcKue,
TPUTOHOMETPUYECKUE YPABHEHUS M HEPABEHCTBA, WX CHCTEMBI;
yMEHUE OIEpUPOBaTh IOHATUSAMHU: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPaBEHCTBO, CHUCTEMa YpaBHEHUU U
HEPaBEHCTB, PAaBHOCHJIBHOCTb YPAaBHEHUW, HEPABEHCTB U CHUCTEM;
YMEHHUE pellaTh ypaBHEHUS, HEPABEHCTBA M CHCTEMBI C ITOMOIIbIO
pa3IMYHBIX NPUEMOB; PEIIATh ypaBHEHUS, HEPABEHCTBA U CHCTEMBI C
IapaMeTpoM; NPUMEHSTh YPAaBHEHMsI, HEPABEHCTBA, UX CUCTEMBI IS
peleHnsT MaTeMaTH4YeCKUX 33/a4d M 3a/lad U3 Pa3sInyHbIX oOacTeit

HayKHU U PeIbHOW KU3HU

YMenue onepupoBaTh MOHATUSIMH: (YHKIUS, YETHOCTh (YHKIIHH,
NEPUOANYHOCTD byHK1UY, OTPaHUYEHHOCTh ¢GbyHKIHY,
MOHOTOHHOCTh (PYHKIIMM, OHKCTpeMyM (YHKIUH, HauOosbliee U
HalMEHblIee 3HaueHUs (YHKIMHM Ha TMPOMEXKYTKE, HempepbIBHAs
¢byHKIMA, acuMNTOThl Tpaduka QyHKIMM, T@epBas M BTopas
Npou3BO/HAS (YHKLIUH, TEOMETPUYECKMA U (U3NYECKUHA CMBICH
MIPOM3BOJHOM, TEepBOOOpa3Hasi, OINpene’aEHHbI HHTErpai; yMeHHe
HaXOJUTh AaCUMITOTHl Tpaduka (GYHKIHWU; YMEHHE BBIYUCIATH
IPOM3BOJHBIE CYMMBbI, IPOM3BEAEHUS, YACTHOIO M KOMIIO3UIMH
(byHKUIMH, HAXOAUTh YpaBHEHUE KacaTesNbHOH K rpaduky (yHKIHNH;

YMEHHE HaXOAWThb MPOU3BOAHBIE AJIEMEHTApHbIX (YHKIIHM;, yMeHUe




UCTIOJIB30BATh MPOU3BOHYIO JUIS HCCIEI0BaHUs (PYHKIMI, HAXOIUTh
HauOOJbIIMEe U HAMMEHBIUE 3HAUCHUS] (PYHKIUN; CTPOUTH TpaduKu
MHOTOYJICHOB C HCIOJb30BAHMEM ammapara MaTeMaTHYeCKOro
aHaJIM3a; TMPUMEHSTh TMPOW3BOJAHYIO JJI HAXOXICHUS HAWTYYIIETO
pelLIeHHs B MPUKIIATHBIX, B TOM YHCIIE COIUATLHO-IKOHOMHYECKUX U
bu3MUYeCKUX 3aJauvax; HAXOIUTh TUIOMATU W OO0BEMBI QUTY C
MOMOIIIBI0 WHTETpaia; MPUBOAUTH TMPUMEPHl MATEMaTHYECKOTO

MOJICIIMPOBAHMS ¢ TOMOIIBIO AU depeHnanbHbIX ypaBHEHUH

YMenne onepupoBaTh MNOHATHSAMH: Tpaduk ¢GyHKIUM, oOpaTHas
GbyHKLMSA, KOMIIO3ULUS GYHKUUH, TMHEHHas QyHKIMS, KBaJApaTUyHas
¢GyHKIMSA,  paudoHalbHas  (QyHKUMA,  creneHHas — (QyHKUuS,
TPUTOHOMETpUUYECKHE (DYHKIMH, OOpaTHble TPUTOHOMETPUUYECKHUE
¢yHKIMU, TOKa3aTeiabHas W Jjorapugmuueckas (YHKIHH; YMEHHE
CTpOUTH TpadUKN U3yYCHHBIX (QYHKIUH, BBITOIHATH MPEOOPa30BaHHS
rpa¢uKoB (GYHKUUH, MCIOJIB30BaTh TpapuUKU I HU3yYCHHS
MPOIIECCOB M 3aBHCUMOCTEH, MIPH PEIICHUH 3a7a4 U3 IPYTUX YIeOHBIX
OpeIMETOB M 3ajad M3 peajlbHOM XHU3HH; BbIpakaTb (HopMyiamu
3aBUCUMOCTH MEXJy BEJIMYMHAMH; HWCIIOJIB30BaTh CBOWCTBA W
rpaduku QyHKIMN Ui pelleHus YpaBHEHHH, HEpPaBEHCTB M 3a/1ad C
napameTpamu; u300pakaTb Ha KOOPJMHATHON TIOCKOCTH MHOKECTBA

peIJ_IeHI/Iﬁ ypaBHeHHﬁ, HEPAaBCHCTB U UX CUCTCM

VYMeHue pemarb TeKCTOBBIE 33JaYl Pa3HbIX THIOB (B TOM 4HCIE Ha
MIPOLIEHTHI, TOJIM U YacCTH, Ha JBH)KEHUE, padoTy, CTOMMOCTh TOBapOB
U yCIOyr, HAJOTH, 33Ja4yd U3 O0JacTW YNPABICHUS JUYHBIMU H
ceMeHbIMU (PMHAHCAMH); COCTaBIATh BBIPAKEHUS, YpaBHEHUS,
HEPABEHCTBA M MX CHCTEMbI II0 YCJIOBHMIO 3aJaud, MCCIEAOBATH
MOJIy4EHHOE PEIlIeHHE U OLIEHUBATh IIPABJONO00HOCTh PE3YNIBTATOB;
YMEHHME MOJIEINPOBATh PEAlbHBIE CUTyallMM Ha SI3bIKE MATEMAaTHKH;
COCTABJISITh BBIPA)KECHMSI, YPABHEHMSI, HEPABEHCTBA U MUX CHCTEMBI 110
YCIOBUIO  3aJaud, HCCIEAOBATb  IIOCTPOEHHBIE  MOJEIU €
HCIIOJIb30BaHNEM anmapara anredpsl, WHTEPIPETUPOBATH

IIOJIyYEHHBIN pe3ysbTaT

YMeHue omnepupoBaTh TOHSTHUSIMH: CpeaHee apudMeTHyecKoe,
MeauaHa, HanboJIbIllee 1 HaMMEHbIIIEe 3HAYCHHUS, pa3Max, TUCIIEPCHs,

CTaHAApPTHOC OTKJIIOHCHHUC YHCJIOBOI'O Ha60pa; YMCHHC WU3BJICKATD,




UHTEPIIPETUPOBATh MH(OPMAIIHIO, IPEACTABICHHYIO B TaOJIHUIIaX, Ha
auarpaMmax, —rpaukKax, OTPaKAIOIIyI0 CBOWCTBA  pPeallbHBIX
IPOILIECCOB M SIBJICHHM; TMPEACTABIATh HH(OPMAIUIO C TMOMOIIBIO
TaOJUI U JUarpaMM; HCCJICIOBaTh CTATUCTHYCCKUE JaHHBIC, B TOM
YUCiie € TPUMEHEHHEM TIpadUuIecKuX METOJAOB MU 3JICKTPOHHBIX
CpencTB; TpapUYeCKH HCCIeIOBAaTh COBMECTHBIC HAOMIOJICHUS C

IIOMOIIBIO JUarpaMm pacCCUBaHUA U JIMHEITHOM perpeccuu

YMeHue onepupoBaTh MOHSATUSIMU: CIyYalHBIM OMNBIT W Cly4alHOE
COOBITHE, BEPOATHOCTH CIIYYaWHOTO COOBITHS; YMEHHME BBIYUCIISITH
BEPOATHOCTh C UCHOJb30BAaHUEM TpaUUECKUX METOJOB; MTPUMEHSTH
(GOPMYITBI CIIOKEHUSI H YMHOXCHHS BEPOSITHOCTEH, (DOPMYITy MOTHON
BEpPOATHOCTH, Qopmyny bepHymin, KoMOuUHATOpHBIE (AaKTBl U
(GOpMyIIbI; OIICHUBATH BEPOSTHOCTH PEATbHBIX COOBITHI;, yMEHUE
ONEpUPOBATh TOHATUSAMM: CIIydaiiHas BEJIMYMHA, paclpeecHue
BEPOATHOCTEH,  MaTeMaTHYecKoe  OXHJAaHue, JUCIepcus U
CTaH/JapTHOE  OTKJIIOHEHWE  CIy4yailHOW  BEIM4YMHBI,  (PyHKUUU
pacupeneneHus M IUIOTHOCTH PaBHOMEPHOTO, IOKAa3aTeIbHOTO U
HOPMAaJIbHOTO pacIpeiesieHuii; YMEHHUE WHCIOJIb30BaTh CBOWMCTBA
M3YYEHHBIX paclpeieNeHuid JUisl pelleHus 3aJad; 3HAaKOMCTBO C
MOHSATUSMM: 3aKOH  OOJBIIUX  YHCENI, METOJIbl  BBIOOPOUHBIX
MCCJIEI0BAHUI; YMEHHUE NPUBOAUTH MPUMEPHI IPOSBICHHUS 3aKOHA
OOJBIITUX YHCENl B MPUPOTHBIX M OOIIECTBEHHBIX SIBICHUSIX; YMEHHUE
ONEpUpPOBaTh MOHATUSMHU: COYETAaHHME, [EPECTaHOBKAa, YHCIIO
COYETaHMM, YHCIO TIEPECTaHOBOK; OwHOM HproTOHa; ymeHue
MPUMEHSTh KOMOMHATOPHBIE (DAKTBI M PACCYXACHUS JUIS PEIICHUs
3a/1ay; OIICHWUBATh BEPOSITHOCTH pEaJbHBIX COOBITHUH; COCTaBJISATH
BEPOSITHOCTHYIO  MOJEJIb W  HMHTEPHPETUPOBATH  IMOJTYYEHHBIN

pe3ynbTaT

YMeHune omnepupoBaTh MNOHATUSAMH: TOYKA, IMpsMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEIMYMHA YIJIA, IUIOCKUH Yroil,
JBYTPAaHHBI YTOJ, TPEXIPAHHBIA YTOJ, CKPEIIMBAKOIINECS MPSIMBIE,
MapaJUIEJIbHOCTh U IEPIEHIUKYISPHOCTh IMPSIMBIX M IUIOCKOCTEH,
YroJI MEXKIy NPSAMBIMH, YIOJ MEXKIY NPSAMOH M IIOCKOCTBIO, YroJl
MEXIY IUIOCKOCTSIMH, pacCTOSHHE OT TOYKM [0 IUIOCKOCTH,

paccTosiHue MEXIy HpPSIMbIMHU, PACCTOSIHUE MEXIY IJIOCKOCTSAMU;




YMCHHE HCIIOJIb30BaTh IIpU PEIICHHMU 3aJa4d H3Y4YCHHBIC (baKTBI nu
TCOPCMbI IUUNIAHUMCTPHUHU; YMCHHC OLCHUBATH Pa3MCEPLI 00BEKTOB
OKpYyKaroumero Mmmupa, CTpoOuTb MaTEMAaTHUICCKUE MOJCIN C ITIOMOIIIBIO
TCOMETPHUICCKUX IMOHATHU H BCJIMYHH, pCUIATb CBA3AHHBIC C HHUMHU

IMPAKTUYCCKUE 3a]a4n
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YMeHHue OmnepupoBaTh IMOHATHUSAMH: IUIOMAAL (GUTypbl, 00BEM
(Gurypel, MHOTOTpaHHHMK, MpPABUJIBHBIH MHOTOTPAHHUK, CEUCHHE
MHOTOTpaHHHKa, KyO, MapajuiejenuIie, mpu3Ma, nupaMuaa, Gurypa
U TIOBEPXHOCTh BpAICHHS, IWIMHIpP, KOHYC, map, cdepa, TUIonaab
chepbl, IUIOMAAb TOBEPXHOCTH MUPAMUIbBI, MPHU3MBI, KOHYCa,
mwMHIpa, o00BEM Kyba, MPSAMOYTOJIBHOTO —MapaulelieIuIe/a,
NUpaMUIbl, TMPHU3MBI, IWIMHApPA, KOHyca, Iapa, pa3BEpTKa
IMMOBEPXHOCTHU, CCUCHUA KOHYCA U MUIIMHAPA, MapalJICIbHBIC OCH WA
OCHOBAHMIO, CEUYEHHME IIapa, IUIOCKOCTh, Kacaromasics cepsl,
WIMHAPA, KOHYCa; YMCHHE CTPOMTh CEYCHHE MHOTOIPaHHUKA,
n300paxxaTb MHOTOTPaHHUKH, (PUTYPBI U TOBEPXHOCTH BpAIIECHHUS, UX
CEYEHHUs, B TOM YHCIIE C MOMOIIBIO IIIEKTPOHHBIX CPEJCTB; YMEHHE
MPUMEHSTh CBOHCTBA TEOMETPUYECKHX (UTYp, CaMOCTOSTEIHHO
dbopMynupoBaTh OMpENENeHUs U3ydaeMblX (QUryp, BBIIBUraTh
TUIOTE3bl O CBOMCTBAX W TMpPHU3HAKAX TeOMEeTpUyYecKux ¢Guryp,
000OCHOBBIBATh ~ WJIM  ONpOBEpPraTh HMX; yMEHHE TMPOBOJAUTH
kinaccuukanuio (GuUryp Mo pazIUYHBIM TPU3HAKAM, BBIIOIHATh

HeO6XOI[I/IMLIe AOMNOJHUTECIBHBIC ITIOCTPOCHUSA
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YMeHue onepupoBarh MOHATHAMH: JABM)KEHHE B IIPOCTPAHCTBE,
napajuleNIbHBIM  MEepeHoC, CHUMMETpPUSi Ha IUIOCKOCTM U B
IPOCTPAHCTBE, IOBOPOT, NpeoOpa3oBaHUe TMOA00Ms, TMOAOOHbIE
burypsl; yMeHue pacrno3HaBaTh paBHbIE U MOJ00HBIE (GUTYPHI, B TOM
qucie B INPUPOAE, MHCKYCCTBE, AapXUTEKType; HCIOJIb30BaTh
reOMETPUYECKHE OTHOUIEHMsS] TpH pEeUIeHUH 3a/Jay; HaXOAWThb
reoMeTpHUYecKrue BEIMYMHBI (IJIMHA, YroJ, IJouaas, o0BbEM) IMpH
pelleHnn 3ajad U3 JAPYruxX y4yeOHBIX MpPEeIMETOB U U3 peajbHOU
KU3HH; YMEHHE BBIYUCIATH TEOMETPUUYECKHE BEIMYMHBI (JUIMHA,
yroja, IUIOIIAAb, OO0BEM, IUIOMAAb IIOBEPXHOCTH), HCIOJb3Ys
U3y4eHHBIE (POPMYIIBI M METObI, B TOM YHCIIE: TUIOLIA (b IIOBEPXHOCTH

MUpaMUbl, MPU3MbI, KOHYyCa, MWIUHIApa, IUlomanb chepbl; 00bEM




Ky0a, MpPSMOYrOJbHOTO Mapajulesenumneaa, MHPaMHUIbl, TPU3MBI,
MWINHApPA, KOHyCa, Mapa; YMEHHE HAXOAWTh OTHOIICHHE OO0BEMOB

MoTI00HBIX (huUryp

VYmMmenue OIICPUPOBATDH IHOHATUAMU: IpsAMOYTOJIbHAs cHucTeMa
KOOpAUHAT, BCKTOP, KOOPAWHATBI TOYKH, KOOPAWMHATBI BCKTOPA,

CyMMa BECKTOPOB, MPOU3BCACHHUEC BCKTOpa Ha 4YHCIIO, PA3JI0KECHUC

12 BeKTOpa 10 0a3ucy, CKalsipHOE€ [MPOMU3BEICHHE, BEKTOPHOE

IMPOU3BCACHUC, YIOoJ MCEXKAY BCKTOpaMH; YMCHUC HCIIOJIb30BaTh
BGKTOpHI:Iﬁ n KOOpIII/IHaTHI)If/i MEeTOA MJIA PCIICHUSA ICOMCTPUYCCKUX

3a[a4 U 3374 JPYTuX y4eOHBIX MPEIMETOB
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YMmenune BI)I6I/IpaTI> HOI[XOI[?[HII/Iﬁ MEeTod JJid PCIICHHUA 3aJaydu;
NNOHUMAHHUEC 3HAYUMOCTH MATCMATHUKH B H3YUYCHUU IIPUPOAHBIX H
O6HI€CTBGHHI)IX mponeccoB M ﬂBJICHPIfI; YMCHHUEC pPaCIIO3HABATb
MMPOABJICHUC 3dKOHOB MATEMATUKU B UCKYCCTBC, YMCHUC IIPUBOAUTH

IIPUMEPBl MATEMAaTUYECKUX OTKPBITUH POCCUHCKOW W MHUPOBOM

MaTeMaTH4eCKOMn HAayKHu

HEPEYEHD 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
EI'D 1O MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

Kon

1 Uucna v BBIYUCICHUS

11 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET

19 Parmonanbheie uyucna. OOBIKHOBEHHBIE M JECATHYHBIE JPOOH, IPOLIEHTHI,
' OecKOHEYHbIEe IEPUOANYECKHE IPOoOH

13 ApudpmeTnueckuii KOpPEHb HaTypaJbHON CTEIICHU. JencTBus c
' apu(pMETHYECKUMH KOPHSIMHU HATypaJIbHOM CTETIEeHU

14 Crenenp ¢ 1menbiM mnokasareneM. CTeneHb € palUMOHAIBHBIM IOKA3aTEJIEM.
' CaoiicTBa cTeneHu

15 CuHyC, KOCMHYC M TaHIE€HC YHUCIIOBOTO aprymMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHT€HC YHCIOBOI0 apryMeHTa

1.6 Jlorapudwm yucna. [lecaTuunbie 1 HaTYpaJbHBIE JTOTapUPMBbI




JleiicTBuTenbHbIE 4YHCIAa. ApuPMETHYECKHE OIepaluud ¢ JCHCTBUTEIbHBIMU

1.7 yuciaamu. lIpuOnuxk€HHblE BBIYMCIEHUS, NPaBUJIA OKPYIJIEHUS, NPUKHIKA U
OLIEHKA Pe3yJIbTaTa BbIUMCIEHUI
18 [IpeobOpazoBanue BeIpaKeHUN
1.9 KomiiekcHele yncna
2 VYpaBHEHUSI U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paAIIIOHAIEHBIE YPAaBHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHUS
2.4 [Toka3zaTenbHbIE U JOTapUPMHUECKIE YPABHEHHS
2.5 Lenpie 1 1poOHO-palIMOHATILHBIE HEPABEHCTBA
2.6 HppanumonanbHble HEPABEHCTBA
2.7 IToka3zaTenbHble U JOrapupMUUECKUE HEPABEHCTBA
2.8 Tpuronomerpuueckrue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YpaBHEHUH U HEPABEHCTB
2.10 VYpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia cucTeMbl JIMHEWHBIX ypaBHEHUI. OnpeenuTeslb MaTpUILIbI
3 OyHKIMH U TpaduKU
31 Oyukuus, cnocoObl 3aganus Gynkuuu. ['padpuk ¢pyHkuu. B3aumuo obpaTHbie
' ¢bynakuu. YétHeie u Heu€THbIe QyHKmH. [lepuoauueckue GyHkuuu
OOnacte ompeneneHuss ¥ MHOXECTBO 3HaueHMH ¢yHkuuu. Hymn ¢yHKimu.
39 [TpomMexxyTkl 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH  ()YHKIIHH.
' MaxkcumymMbl 1 MUHUMYMBI QyHKIMH. HanGospliee ¥ HauMeHbIIee 3HAYEHUE
(GYHKIIUN Ha IPOMEXKYTKE
33 CrenenHast (yHKIHS ¢ HATypaJbHBIM W LENBIM TOKa3areneM. E€ cBoiicTBa m
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTENEHH
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TpaQuKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUHU, X CBOMCTBA U IrpaduKH
36 Toukn paspsiBa. AcuMmnrorsl rpadukoB @yHkuil. CBoiicTBa ¢QyHKIHH,
' HETPEPhIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUs OCIEN0BATEILHOCTEH
38 Apudmernueckass U TeoMmeTpuyeckas mporpeccuu. DopMmyna  CIOXHBIX

MPOTIICHTOB




Hagana MaTemaTHuecKoro aHaamsa

4.1 [TpousBoanas pyukmuu. [Ipon3BoaHBIE 2JIEMEHTAPHBIX (PYHKITUH
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (DYHKIMI HAa MOHOTOHHOCTH U
4.2 aKcTpeMyMbl. HaxokeHne HanOOoNbIIEr0 U HAUMEHBIIIETO 3HAYCHUS (YHKIIUH
Ha OTpe3Ke
4.3 [TepBooOpaznas. Muterpan
5 MHoOXecTBa U JIOTHKA
5.1 MHoxecTBO, onepaiuu Haj MHOKecTBaMH. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposTHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMbIe ¥ TJIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpalleHUS
7.5 Koopannats! 1 BEKTOPHI

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TIPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVISA YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTHIECKOTO aHAIN3a, TEOMETPHSL.
I'eomerpus. 10-11 knacc. Atanacsu JI.C., byty3os B.®., Kagomues C.b. u np.

AxrmmonepHoe o6mectBo «M3marensctBo «IIpocBemenner

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. denepanpHas paboyas mporpamma mno yueonomy kypcey "l'eomerpus"
BA30BbII YPOBEHD a1s 10-11 kiaccos.

2.3uB b.I'. JIlunaktnueckue matepuaisl no reomerpun A 10 kmacca. — M.:
[Ipocsemenune, 2013.

3.3uB b.I'., Meitnep B.M., baxanckuit A.Il. 3agauu no reomerpuu ajs 7 — 11




kiaccoB. — M.: IlpocBenienue, 2013.

4. KuceneB A.Il. DnemenTtapHas reometpusi. — M.: [Ipocsemienue, 1980
5. Kosanesa I'.'I, MazypoBa H.!. reometpust. 10-11 knacchl: TeCThI 114
TeKyIlero ¥ o0ooIaromero KouTpos. — Bonarorpan: Yuutens, 2006.

6. Caaksn C.M., byty3oB B.®. 13yuenue reometpuu B 10 — 11 knaccax:
Metonnueckue pekoMeH1auuu K yueOnuky. Kuura nis yuurens. — M.
[Ipocsemenue, 2013.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

- ege.fipi.ru/;

- http://lwww.matematika-na.ru;
- https://uchi.ru/ ;

- https://resh.edu.ru/
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