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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueGHOro kypca «l'eomerpusi» 6a30BOro ypoBHs s
obygarormuxcst 10 —11 kmaccoB pa3paborana Ha ocHOBe DeaepanbHOTO
TOCYZapCTBEHHOTO 00Pa30BaTEIHHOTO CTaHIAPTa CPEAHETO OOIIEero 00pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TMPEABSIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHWIO, W TPAAUIUNA POCCUHUCKOTO 00pa30BaHUS.
Peanuzamus nporpaMMbl 00ecIieunBaeT OBIAJACHUE KIFOYEBBHIMU KOMIICTEHITUSIMH,
COCTaBJISIIONIIMMU OCHOBY IS CaMOPA3BHUTHsI W HEMPEPBIBHOTO 0OO0pa3oBaHUS,
IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH O0YYarOIINXCSl.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHoCTh yueOHOTro Kypca TreOMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpaszoBanmsi OOyCJIOBJIEHA MPAKTHYECKOW 3HAYMMOCTBHIO METANPEAMETHBIX U
MPEIMETHBIX PE3YJbTaTOB OOYyYEHHsS] TEOMETPUU B HAIpPaBICHUH JUYHOCTHOTO
pa3BuTHs oOydarommxcs, ¢GopMHpoOBaHUA (YHKIIMOHATHLHON MaTeMaTH4YeCKOU
I'PaMOTHOCTH, U3y4YEHUS IPYTUX y4eOHbIX AUCIUIUIMH. Pa3BuTue y o0ydaromumxcs
MPaBUWIbHBIX TPEIACTABICHUM O CYIIHOCTH U TMPOUCXOXKJICHUU T'C€OMETPUUYECKUX
abCTpakmuii, COOTHONICHHH PEATbHOTO M HWICATHHOTO, XapaKTepe OTPaKCHUS
MAaTeMaTH4YEeCKOW HayKOH SIBJIEHUH U ITPOLECCOB PEAIBHOTO MUPA, MECTE TEOMETPUHU
B CUCTEME HayK U POJIU MAaTEMATUYECKOTO MOJIETMPOBAHUS B HAYYHOM MTO3HAHUU U
B MIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUAIIUXCS, a
TAaK)K€ KA4eCTB MBIIUICHUS, HEOOXOJUMBIX [UJIs ajanTallid B COBPEMEHHOM
oO1ecTBe.

['eomeTrpust gBisieTcss OJHUM U3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, Tak Kak OOECleYMBAaeT BO3MOXHOCTh H3Y4Y€HHUS Kak
JUCLUUIUIMH €CTECTBEHHO-HAYYHON HAINPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MbllUIeHUE, (HOpMUpYyEeMOE MpU HM3YYEHUU OO0yHarOUIUMUCS
MNOHSATUMHBIX OCHOB FT€OMETPHUU U MTOCTPOCHUU LEMOYKH JIOTUYECKUX YTBEPKIACHUN
B XOJI€¢ pELIEHUsI Te€OMETPUYECKUX 3a7ad, YMEHHE BBIJBUraTh U OIPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPU PEIICHUH 3a7a4 €CTECTBEHHO-
Hay4YHOTO IIMKJIa, B YaCTHOCTH U3 Kypca (PU3UKHU.

YMeHue OpUEeHTHUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX 00nacTsIxX aesTenbHOCTH dYesnoBeka. OpHEHTalus YelOBeKa BO BPEMEHH U
IPOCTPAaHCTBE — HEOOXOJAMMOE YCIOBHUE €ro CoIMalbHOro ObITHS, (opma
OTPAKECHUSI OKPYKAIOIIETO MHUpPA, YCJIOBUE YCIEHUIHOTO IMO3HAHUS U aKTHUBHOTO
npeoOpa3oBaHus  JeHCTBUTENLHOCTH. OmepupoBaHWe  MPOCTPAHCTBEHHBIMU
oOpazamu 00bEeIMHSAET pa3HbIC BUJIBI YICOHON U TPYIOBOU NEATETHHOCTH, SIBISCTCS



OIIHUM U3 TPO(ECCHOHATBPHO BAXHBIX KayeCTB, IMOATOMY aKTyajbHa 3ajada
dopMupoBaHus y  OOydYarOIIMXCS  MPOCTPAHCTBEHHOIO  MBIIUIEHHUSI — Kak
Pa3HOBUJAHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUIECKON ACSITEIFHOCTH 10 MHOTHM HAIPABJICHUSM.

[lenp ocBoeHus mporpaMMmbl ydueOHOro Kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0O0yueHuss — o0OmeoOpa3oBaTenbHOe W OOLIEKYJIbTypHOE pa3BHUTHE
oOyJaromuxcs yepes ooecreyeHrne BO3MOXKHOCTU MPUOOPETEHHS U UCIIOJIb30BaHUs
CUCTEMATUYECKUX TEOMETPUYECKMX 3HAHUW W  JICUCTBHUM, CHEIHM(PUIHBIX
T€OMETPUH, BO3MOXKHOCTH  YCHEIIHOTO MPOJODKCHHs  OOpa3oBaHHs IO
CHEIHATbHOCTSIM, HE CBS3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHH.

[Iporpamma mno reomerpun Ha 0a30BOM YpOBHE NpelHA3HayeHa MJis
o0y4aromuxcsi CpeAHeN MIKOJbI, HE UCIBITHIBABIINX 3HAUUTEIbHBIX 3aTPyAHEHUN
Ha ypOBHE OCHOBHOTO 001ero oopasoBanus. Takum oOpa3om, oOydaroniuecs: Ha
©a30BOM YpPOBHE JOJKHBI OCBOUTH O0IIEe MaTeMaTHUECKNE YMEHUs, CBSI3aHHBIE CO
cenu(uKoil TeoMeTprun U HeOOXOIUMBIE ISl )KM3HU B COBPEMEHHOM OOIIIECTBE.
Kpome 3T0ro, oH1 HMEI0T BO3MOKHOCTh U3yUUTh T€OMETPUI0 OoJiee ri1yooKo, eciu
B JaJbHEUIIEM BO3HUKHET HEOOXOJMMOCTh B TEOMETPHUYECKHX 3HAHUAX B
npo¢eCCUOHANILHON JIEATeIbHOCTH.

JlocTmKeHHE 1M OCBOCHHUS MPOrPaMMbI OOECIIEUMBACTCS pPELICHHEM
COOTBETCTBYIOIIMX 3amad. [IpuopUTeTHBIMH 3aJadyaMH  OCBOCHHS Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax saBisiroTCS:

e (dopMupoBaHHWE TPEACTABICHUS O TEOMETPUU KaK YacTHU MHUPOBOM

KyJBTYPBbI M OCO3HaHHE €€ B3aMMOCBS3H C OKPYIKAIOLIIM MHPOM;

e (opMupoBaHHE MPEICTABICHHUS O MHOTOTPAaHHUKAX M TEIaX BPAIEHUS KaK
O BaXXHEMIIMX MaTeMaTHYECKHX MOJENSX, MO3BOJSIONINX ONUCHIBaTh U
U3y4aTh pa3HbIC SBJIECHUS OKPYKAIOIIET0 MUPA;

o (opMupoBaHWE YyMCHHs pAaclO3HABaTh Ha 4YEPTEkKaxX, MOJEISIX U B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHUS;

e OBJIAJICHUEC METOJAMU PEICHUs 33/]a4 Ha MOCTPOCHHS HA M300paKEHUSIX
MPOCTPAHCTBEHHBIX PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMHU MOHATHSIMH O
MHOTOTpaHHHMKaX U TellaX BPAIICHHs U UX OCHOBHBIMU CBOMCTBAMH,

e OBJIAJEHUE  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THIIOB  3ajady;
dbopMupoBaHHEe yYMEHHA TPOBOAWTH  HECIOXKHBIE JIOKAa3aTEIbHBIC
paccy X JI€HHs B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJad U 3a4ad C
MPAKTHYECKUM COJICP)KaHUEM;

e Pa3BUTHUE MHTEIUIEKTYyAIbHBIX H TBOPYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
MO3HABATENIbHON aKTUBHOCTH, UCCIENOBATEIbCKIUX YMEHUN, KPUTUYHOCTH
MBIIILJICHUS;



e (dopmupoBanue GyHKINOHATBEHON IPaMOTHOCTH, PEJIEBAHTHON T€OMETPHH:
YMEHHE Paclio3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHITHI, 00BEKTOB U
3aKOHOMEPHOCTEN B PEaJbHBIX JKU3HEHHBIX CUTyallUsX U IPU U3yYEHUU
IpYrux  y4eOHbIX  NpPEIMETOB,  NPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, POopMyIHpPOBATh UX HA A3BIKE T€OMETPUHU U CO3/1aBaTh
Ir€OMETPUYECKHE MOJEIH, HPHUMEHITh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i peuieHus PAKTUKO-OPUEHTHPOBAHHBIX  3a7ady,
MHTEPIPETUPOBATh U OLICHUBATH MMOJTYyYECHHBIE PE3YJIbTATHI.

OTIMYUTETBPHON OCOOEHHOCTHIO MPOTPAMMBbI SIBJISIETCS BKIIOUEHUE B KypC
CTEPEOMETPHUH B HaYaJIe €r0 U3yUYECHHS 3a/a4, PeIIaeMblX Ha YPOBHE HHTYUTUBHOTO
NO3HAHMsI, U ONpelelEHHBIM 00pa3oM OpraHM30BaHHAas paboTa HaJl HUMH, 4TO
CHOCOOCTBYIOT Ppa3BUTHUIO JIOTHUECKOIO U IMPOCTPAHCTBEHHOI'O MBIIUICHUS,
CTUMYJIMPYET NPOTEKAaHNE NHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K JaJbHEUILIEMY
U3YUYEHUIO MIpEAMETA.

[Ipennourenue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCThb IIPEIMETHO-
MPAaKTUYECKON JEATENbHOCTU. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4YaIUXCs B Kypce CTEpEOMETPUH MPOBOAUTCS 3a CUET PEIICHMS 3a/1a4 Ha CO3/IaHue
IPOCTPAHCTBEHHBIX O0pa3oB M 3a3Jady HAa OINEPUPOBAHUE NPOCTPAHCTBEHHBIMU
obpazamu. Coszmanme oOpaza TPOBOAMTCSA C OIOPOM HA HAIJISTHOCTH, a
OlepuUpOBaHUE 00Pa30M — B YCIOBHSIX OTBJICUEHMS OT HAIJIITHOCTH, MBICIEHHOIO
WU3MEHEHHUSI €T0 UCXOJAHOTO CONEPKAHMUS.

OcHoBHBIE cozepiarenbHble TUHUN Kypca «I'eomerpum» B 10-11 kmaccax:
«MHuororpanaukn», «lIpsiMple U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOpBI U KOOPAUHATHI B IIPOCTPAHCTBE». PDOPMUPOBAHUE JTOTUYECKUX YMEHUN
pacnpeziensercs He TOJIbKO 10 CoAepKaTeIbHbIM JIMHUSIM, HO U [0 ToJjaM 00y4eHHUsI
Ha YpOBHE CpeIHEro o011ero o0pa3oBaHus.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pe3yJbTaTam
OCBOCHHS pabouell mporpaMMbl, pacmpeneN€HHbBIM 10 TroJaM OO0ydeHus,
CTPYKTYpUpPOBAaHO TakuM oOpa3oM, 4YTOObl OBJAJE€HHE T'€OMETPUUYECKUMHU
MOHATHUSIMU Y HAaBBIKAMH OCYILIECTBIISUIOCH MOCIEI0BATEIBHO U MOCTYIATENBHO, C
cOOJII0/IEHHEM TPUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAIUCH B
oOILIyI0 CUCTEMY T'€OMETPUYECKHUX MPEJICTABICHUN OOyYarouIuxcs, paciimpss u
yrayOssist e€, oOpa3ysi MpOYHbIE MHO)KECTBEHHBIE CBSI3U.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomeTpun otrBoauTCs 2 yaca B Henento B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a jBa rojia o0ydenus - 102 yueOHbIX yaca.



COJEPKXAHME YYEBHOI'O KYPCA
10 KIIACC

IIpsiMbIe U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpuu. Touka, nmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. IloHsATHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIIEACTBUSA U3 HUX.

B3aumMHOe pacnonoxkeHrne nNpsMBIX B IPOCTPAHCTBE: IE€pPECEKaroLIuecs,
napajuyleJibHble M CKpeuuBaromuecs npsMbie. [lapamienbHOCTs NPsAMBIX U
IUIOCKOCTEM B IIPOCTPAHCTBE: IApAJUICIbHBIE MpPsMbIE B  IIPOCTPAHCTBE;
MMAPAUIETBHOCTh TPEX MPIMBIX; NMAPAIUICIBHOCTh NMPSIMOU M TIJIOCKOCTU. YTJbI C
COHAIIPABJICHHBIMUA CTOPOHAMH; YIOJl MEXKAY TMPSIMBIMU B IPOCTPAHCTBE.
[TapayenbHOCTH INIOCKOCTEN: MapajliesIbHbIE INIOCKOCTH; CBOMCTBA MMapaJUICIIbHBIX
wiockocten. [IpocTeitrie mpocTpaHCTBEHHbIE (DUTYpPHl Ha IIOCKOCTH: TETPa’p,
KyO, mapasuiesenuie/; HOCTPOEHUE CEUCHHM.

[leprieHAUKYISPHOCTD MPSIMOM U IUIOCKOCTH: NEPIECHAUKYJIISPHBIE MPSIMBIC B
IIPOCTPAHCTBE, IPSMbIE MapaJUICNIbHBIE W NEPIECHAUKYJISPHbIE K IUIOCKOCTH,
IIPU3HAK TEPHEHAUKYISIPHOCTH IIPSAMOM M IUUIOCKOCTH, TEOpeMa O NPSMOU
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIOJ MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAHHBIM  yroJ, JIMHEMHBIM yroda JABYTPAHHOIO  yrIJa.
[lepieHAUKYJISIP U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHHE
OT TIPSIMO#A JTO TITIOCKOCTH, MPOEKITHs (PUTYPHI HA TIIIOCKOCTh. [lepneHaAnKyIsipHOCTh
IJIOCKOCTEM: MPU3HAK IEPHEHIUKYISAPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIEHIUKYIISPaX.

MHororpaHHuKHu

[loHsiITHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTBI MHOTOTPAHHUKA, BBIITYKJIbIC
Y HEBBIMYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKAa MHOTOrpaHHuka. [Ipusma: N-yronpHas
npu3Ma; TpaHu U OCHOBAHUS MPU3MBI;, NpsiMasi U HAKJIOHHAs MPU3MBI; OOKOBas U
IIOJIHAs IIOBEPXHOCTH MIPU3MBI. [Tapannenenunen, MIPSIMOYTOJIbHBIN
napajieJienune]; 1 ero coucrtsa. [lupamupa: N-yrompHas nupamuja, TPaHd H
OCHOBaHHE MUPAMUJIbI; OOKOBAs U TOJIHAS IOBEPXHOCTh MUPAMMUIBI; TPABUIIHHAS U
yceuéHHasg nupamMuga. OIJIEMEHTbl Npu3Mbl W nupamuabl. [IpaBuiibHBIE
MHOTOI'PaHHUKHU: MOHATHE NPABWIBHOI'O MHOIOTPAaHHUKA; IIPAaBUJIbHAS IIpU3MaA U
MpaBWIbHAsL THUPaMHUIA; IPaBUJIbHAs TPEYrojbHAas NHUPAMUNA W TPABUIIbHBIN
terpa’ap; KyO. IlpencraBieHue o MPaBWIbHBIX MHOTOIPAHHUKAaX: OKTadJp,
noaeKa’Ip U ukoca’ap. CeueHus npu3Mbl U TUPaAMU/IbI.

CummeTpusi B IPOCTPAHCTBE: CUMMETPHS OTHOCUTEIBHO TOYKH, MPSIMOI,
IJIOCKOCTH. DJIEMEHTHI CHAMMETPHH B TUPAMUJAX, TAPAIUICIICUIIEIAX, TPABUIIBHBIX
MHOTOTPAHHUKAX.



Bbluucnenne 3J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, AMArOHaIH, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TPSIMOW IPHU3MBI,
II0LIAAb OCHOBaHUH, TeopeMa 0 O0OKOBOI MOBEPXHOCTH MPsAMOM Mpu3Msbl. [Inommaas
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW NHPAMHUJBI, TEOpEMa O
wiomaan yceu€HHon nupamMuibl. [lonstue 06 00béme. OObEM UpamMuabl, IPU3MBI.

[TonoGupie Tena B mpocTtpaHcTBE. COOTHOLIEHUS MEXAY IUIOLIAASIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJL.

11 KIIACC

Tena Bpamenust

[Hunuuapuyeckas MOBEPXHOCTb, oOpazyrorue HUJTUHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKON TMOBEpXHOCTU. [lunuHap: ocCHOBaHUA U
OOKOBasi TOBEPXHOCTh, O0Opa3yromas M OCh; IUIOIMaAh OOKOBOW M TOJHOMU
MTOBEPXHOCTH.

KoHnueckas moBEepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHWYECKOM nmoBepxHoCcTH. KoHyc: ocHOBaHuME U BepiliHa, oOpasyronias
1 OCh; TJIOIA I OOKOBOM U MOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromme
U BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETP; IUIOIMIAIb MOBEPXHOCTU CQEPBHI.
B3anmHoe pacnosoxxenue chepbl U MIOCKOCTH; KacaTellbHasi TJI0CKOCTh K cdepe;
I0MAaabL ChEeph.

N306paskeHne Ten BpalleHus Ha IIIOCKOCTH. Pa3BépTka MUIMH/Ipa U KOHYCA.

KoMOuHnanuu ten BpaiieHrs 1 MHOTOTPaHHUKOB. MHOTOrpaHHUK, ONTUCAHHBIHI
oKoJ10 cpepsl; cepa, BIUCAHHAS B MHOTOI'PAHHUK, UK TEJIO BpaIllCHUS.

[Tonsatue 06 06BEMe. OcHOBHBIE CBOKCTBA 00bEMOB Te. Teopema 006 00bEME
NpsIMOYTOJILHOTO TMapajuienenunena v ciueactsus u3 He€. OO0bEM MWIMHAPA,
koHyca. O0BEM 1apa u miomaas chephl.

[Tono6upie Tena B mpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOHIAASIMU
MOBEPXHOCTEHN, 00bEMaMu OAOOHBIX TE.

Ceuenus nuIMHApa (MapaJIeIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHUS KOHYCa
(mapajieIbHOE OCHOBAHUIO U ITPOXOSIIEE YEPE3 BEPILIUHY ), CEUEHUS 1Iapa.

BekTOopbl H KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockocTu u B npocTpancTse. ClI0KeHHUEe U BRIYUTAHHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4yucio. Pa3noxkeHue BekTopa 1o TpéM HEKOMILIAaHAPHBIM
BekTopaMm. IlpaBuno mapamienenunena. Pemienwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM TMpaBUJl JACUCTBUU € BekTopamu. [IpsMoyrosibHas cucrema
KoopauHaTt B mpoctpaHcTBe. Koopaunatel BekTopa. [Ipocteitmme 3amaun B
KOOpAMHATaX. YTOJd MEXIy Bekropamu. CKalpHOE MNPOU3BEJECHUE BEKTOPOB.



Brruncnenne yrioB Mexay NpsAMbIMU U IUIOCKOCTSIMU. KOoOpaMHaTHO-BEKTOPHBIN
METOJ| IIPU PELICHUN T€OMETPUUECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATbBI

JIngHOCTHBIC pE3yJbTaThl OCBOEHHS IMPOTPAMMBI  YIECOHOTO TIpeaMeTa
«MaremaTuka» XapakTepU3yIOTCS:

I'paxxnanckoe BociuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOMN TO3UIIMN 00YUaIOIIErocs] Kak aKTHBHOTO
U OTBETCTBEHHOIO WICHAa POCCHHCKOro OOIIeCTBa, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
nporeayp TrpaxiaaHCKoro ooOmiecTBa (BBIOOPHI, OMNPOCHI WU Tp.), YMEHUEM
B3aHMOJICICTBOBATh C COLMAIBbHBIMU HHCTUTYTaMHU B COOTBETCTBUU C HX
GyHKIUSIMYA ¥ Ha3HAYCHUEM.

IIaTpuoTHyeckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUNCKOM IpakJaHCKOW UJICHTUYHOCTH, YBOKCHUS K
MPOLUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEMAaTUKH, IEHHOCTHBIM OTHOILIIEHUEM K
JOCTHKECHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKOW MAaTE€MaTHYE€CKOW IIKOJIBI,
K HCTOJIb30BAaHHMIO ATHUX JOCTH)KCHHUH B JIPYTMX HayKaxX, TEXHOJOTHsaX, cpepax

DKOHOMUKHU.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA
OCO3HAaHUEM JYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJa;

c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUM HAYKHU U JEATEIHbHOCTHIO
y4€HOI0; 0CO3HAHHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OYAyIIEro.

JcTeTHYeCKOe BOCTIMTAHME:

ACTETUYCCKUM OTHOIIEHUEM K MHUPY, BKJIIOYAs 3CTETUKY MaTeMaTHYeCKHX
3aKOHOMEPHOCTEW, 00bEKTOB, 33/1a4, PEIICHUH, PacCyKIEHU; BOCTIPUIMUYNBOCTHIO
K MaTeMaTUYECKUM acTeKTaM Pa3jIuvHbIX BUIOB HCKYCCTBA.

du3znyeckoe BOCUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMCHHS TMPUMEHATh MaTeMaTHYCCKUE 3HAHUS B
MHTEpecax 37J0pOBOrO M OE30MacHOT0 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0OPOBBIO (3710pOBOE INMHTaHKE, COATaHCUPOBAHHBIM PEXUM 3aHATUH U
OTJIbIXa, peryiapHas puznueckas aKTHBHOCTH); (PU3UIECKOTO COBEPIIICHCTBOBAHUS,
IIPU 3aHATUAX CIIOPTUBHO-03/J0POBUTEIBHOM JIEATETbHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IEHHOCTH TPYAOTIOOUS; MHTEPECOM K
paznuyHbiM  chepaMm  MPOPECCHOHAIBHOW  ACSITENBHOCTH, CBA3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMHU, YMEHHEM COBEpILIATh OCO3HAHHBIA BBHIOOP
Oynymieit mnpodeccud W peain30BbIBATH COOCTBEHHBIC JKU3HECHHBIC IIJIAHBI;
TOTOBHOCTBIO M  CHOCOOHOCTBIO K  MaTeMaTUYeCKOMYy OOpa3oBaHUI0 W



CaMOOOpa30BaHUI0 HA MPOTHKEHUU BCEM KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYacTHUIO B PEIICHUHU IPAKTUYECKUX 3a/1ady MaTeMaTUYeCKOW HaIpPaBICHHOCTH.

JKOJIOrHYeCKOe BOCITUTAHHE:

c(hOPMUPOBAHHOCTHIO IKOJOTUUECKON KYJIbTYpbl, MOHUMAHUEM BIIHUSHUS
COLMAIBHO-?)KOHOMUYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMATIBLHOU
Cpempl, OCO3HAaHWEM TJOOATBHOTO XapaKTepa JKOJOTHYECKUX MpoOlseMm;
OpHEHTAlMell Ha MPUMEHEHUE MAaTeMaTUYECKHX 3HAHUW JUIsl PELICHUsS 3ajad B
00J1aCTH OKpY>KarolIeil cpeibl, INTAHUPOBAHUS MOCTYIIKOB M OIIEHKU UX BO3MOXHBIX
MOCJIEICTBUU ISl OKPYIKAIOIIEN CPEBI.

LleHHOCTH HAYYHOI'0 MO3HAHHUA:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKH W  OOIIECTBEHHOM  MPaKTUKH, TMOHUMaHUEM
MaTEMaTUYECKOM Haykh Kak cdepbl UYeJOBEHYECKOM AesTENbHOCTH, 3TanoB €€
pPa3BUTUS M 3HAYUMOCTH JJISl Pa3BUTHUS LIMBWIM3ALMU; OBJIAJACHUEM S3BIKOM
MAaTE€MaTHKH W MaTE€MaTUYECKOM KyJIbTypOM KakK CpEICTBOM IO3HAHUSA MUPA;
FOTOBHOCTBIO OCYILECTBIIATh IPOEKTHYIO M MCCIEAOBATENBCKYIO JESITEIBHOCTh
WHJVMBHUAYAJIBbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yJbTaThl OCBOSHHUSI MPOrpaMMbl yU4eOHOro MpeaMera
«Marematuka XapaKTEPHUIYIOTCS OBJIaJICHUEM YHUBEPCATHHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHLIMU 0CUCTNEUAMU.

1)  Vuusepcanvnvie = nosmasamenvuwvie  Oelicmsus, — 0becneuugarom
Gdopmuposarue 06a308bIX KOCHUMUBHBIX HNPOYECCO8 00YYaOWuUxcs (0ceoeHue
Memoo0o8  NO3HAHUSL  OKpYJCcalowe2o  Mupa;,  NpuUMeHeHue  J102U4ecKux,
uccied08amenbCKux onepayuti, yMeHul pabomams ¢ ungopmayueti).

ba3oBble JJornyeckue 1eicTBUA:

e BBIABIIATH U XapaKTEPHU30BaTh CYIISCTBCHHbBIC MPU3HAKA MAaTEMaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHONICHWUH MEXIY TOHATUSIMH; (OPMYITUPOBATH
OTpEeNeNICHHUs]  TOHSATUN; YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKanuy, OCHOBAaHUA Ui OOOOIICHHS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJIN3A;

e BOCHOpPUHUMATH, (OPMYJHPOBATH W  MOPEOOPa3OBBIBATh  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE;
YCJIOBHBIE;

e BBIBIATH  MaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBA3UM U
npoTuBopeursi B (aKkTaxX, JaHHBIX, HAONIOACHUSAX W YTBEPKIACHUSIX;
npeaiaraTh KpUTEPUH JIJIS BBISIBICHHS 3aKOHOMEPHOCTEH U IPOTHBOPEYHIA,



e JIeNaTh BBIBOJBI C HWCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIOUCHUI 110 aHAJIOTUH;

e TIPOBOAWTH CaMOCTOSITEITLHO JI0Ka3aTeNIbCTBA MaTeMaTHYECKUX
YTBEPKICHUM (TPSMBIE U OT MPOTHBHOTO), BBICTPAUBATh apTryMEHTAITUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIE
CYKJIEHUS U BBIBOJIBI;

e BBIOMpaTh CHOCOO pemieHUsT y4eOHOM 3amadyu (CpaBHHBATh HECKOJIBKO
BApHAHTOB pEIICHHS, BBIOMPATh Hamboyiee MOAXOMSIIMUNA € Y4ETOM
CaMOCTOSATEILHO BBIJICTICHHBIX KPUTCPHUEB).

ba3zoBble ucciaeaoBare/ibCKue 1eHCTBUA:

e HCIIOJNB30BaTh BOMPOCHI KaK MCCIIEIOBATEIHLCKUI MHCTPYMEHT MO3HAHMUS;
dbopMyIupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MpodiemMy,
yCTaHaBIWBaTh HMCKOMOE MW  JaHHoe, (GOpMHUPOBATh  THIIOTE3Y,
apryMEHTUPOBATh CBOIO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CTUTAHUPOBAHHBIN OKCIIEPUMEHT,
WCCJICIOBAHNE TI0 YCTAHOBJIICHHIO OCOOCHHOCTEH MaTeMaTH4YEeCKOTO
O0BEKTa, SIBJICHUS, TIPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SIBIICHUSIMH, TIPOIECCAMU;

e  CaMOCTOSITEIHLHO (POPMYJHUPOBATH 0OOOIEHHS U BBIBOJBI MO pe3yJibTaTam
MPOBEIEHHOTO HAOJIONEHUS, WCCIEAOBAHMS, OICHUBATh JOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yJIhbTaTOB, BEIBOJOB U 000O0IIECHHIA;

e TPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE TpOIECCa, a TaKXKE BBIIBUTATH
MIPEATOJI0KEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSX.

Pabora c ungopmanmueii:

e BBIABIATH JeUIUTHI HHOOPMAIUH, TaHHBIX, HEOOXOAUMBIX JJII OTBETA Ha
BOIIPOC U ISl pEIICHUS 3a/1a4H;

e BHIOMpaTh WHPOPMAIUMIO W3  HWCTOYHUKOB  PA3JIUYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(DOpPMAIUIO
Pa3TUYHBIX BUIOB U (JOPM MIPEICTABIICHHUSI,;

e CTPYKTYypUPOBaTh MH(GOPMAIIHIO, IPEJICTABIATh €€ B Pa3Iu4HbIX (opMax,
WLTIOCTPUPOBATH TpapUIECKH;

e OIICHUBATH HaAEKHOCTD uHpOopMaIuu 1o CaMOCTOSATEIILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvhvle KOMMYHUKAGmMuUGHble  Oelicmsus,  00ecnedusarom

chopMuUpoBaHHOCMb COYUATILHBIX HABLIKOG 00YUAIOUWUXCS.

OO0uienue:

e BOCIPUHUMATH U (GOPMYITHPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBHIMHU
U [EeJISIMH OOIIIEHUS;, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PCHUS



B YCTHBIX M IMUCBbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS [0 XOAY PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh OJYyYEHHBIN PE3yJIbTaT;

B X0/ 00CYKJEHUS 3a7jaBaTh BOIPOCHI 10 CYIIECTBY 00CYX1a€MOU TEMBI,
npoOJIeMbl, peniaeMoi 3ajauu, BbICKa3bIBaTh UAECH, HAIICJICHHbIE HAa MIOUCK
pELICHMs]; COIMOCTaBISATh CBOU CYXIEHUS C CYXICHHSIMHU JPYTHX
YYaCTHUKOB AHAaliora, oOHapyXUBaTh Pa3M4yMe U CXOJCTBO IMO3UILIUN; B
KOPPEKTHOH popme GpopMyIupoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
IPEACTABIATh  pE3yJbTaThl  PEIICHHs  3a4a4d,  JKCIEPUMEHTAa,
UCCJIEI0BAHMS, IPOEKTA; CAMOCTOATEIBLHO BEIOMPATH (POPMAT BHICTYIUIICHUS
c y4€TOM 3aja4 Mpe3eHTAllUU U OCOOCHHOCTEH ayAUTOPHH.

CoTpyanunyectBo:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U MHANBUIAYATbHON
paboThl MpHU pelieHnrd y4eOHBIX 3a/Jay; MPUHUMATHh IEJIb COBMECTHOM
NEATETbHOCTH, IIAHUPOBATh  OPraHU3allUI0 COBMECTHOW  paboTHI,
pacmpenensaTh BHUABI pabOT, TOTOBAPUBATHCS, OOCYXKIaTh MPOIECC U
pe3yabTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKHUX JIFOICH;

y4acTBOBATh B I'PYIIOBBIX (popMax paboThl (00CykIeHHs, 0OOMEH MHEHHUH,
«MO3TOBBIC IITYPMbI» W WHBIC), BBIMOJIHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBATH CBOU JICHCTBHSI C APYTUMHU WICHAMH KOMaH/IbI; OIICHHBATh
KauyeCcTBO CBOEro BKJaja B OOMMIA TPOAYKT TIO KPUTEPHSIM,
chOpMyITUPOBAHHBIM YYACTHUKAMU B3aUMOJICHUCTBUSI.

3) YVuusepcanvuvie pecyiamuensle oeticmeus, obecneuusarom Gopmuposarue
CMbICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, AJITOPUTM PEIICHUs 33a]]a4l, BEIOUpATh CIIOCO0 peleHus
C Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIAJ€Th HABBIKAMU II03HABAaTEJIbHOM pediekcuu Kak OCO3HAHHS
COBEPIIAEMBIX JEUCTBUU M MBICIUTENBHBIX MPOLECCOB, UX PE3yJIbTATOB;
BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IPOIIecca U pe3yiibTara
peleHus MaTeMaTUIeCKOM 3a1auu;

IIPEABUIETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTb [IPH PEIICHUU 3a/1a4H,
BHOCHTb KOPPEKTHBBHI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB,
JAHHBIX, HAUJEHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHWBAaTh COOTBETCTBHE pe3yjibTaTa LEId U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTH)KEHUS WIM HENOCTHKECHHUSA DPE3YJIbTAaTOB ACATEIBHOCTH,
HAXOJUTh OMUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIBTATHI
10 KVIACC

OnepupoBaTh MOHATUSIMU: TOUKA, IPSAMas, IIIOCKOCTb.

[IpUMEHAT aKCHOMBI CTEPEOMETPUU U CIEICTBUS W3 HUX IPU PELICHUU
FeOMETPUUECKUX 3a]ay.

OnepupoBaTh NOHATUSAMMU: MAPATUIENBHOCTh U NEPIIEHAUKYJIIIPHOCTD MPSIMBIX
Y IJIOCKOCTEHN.

KnaccudpuuupoBars B3aMMHOE pAaCMONOKEHUE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: ABYIPAHHBIM Yroj, TpaHd JIBYTPAHHOIO YrJa,
pedpo IBYTPAaHHOTO yTJia; JTUHEHHBIM Yroyl IBYIpaHHOIO YIJIa; TpajycHas mepa
JIIBYTPaHHOTO yIJIa.

OnepupoBaTh MNOHATHUSIMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKIIbINA
MHOTOI'PaHHHUK, 3JIEMEHThl MHOTOI'PAHHHUKA, [TPABUJIbHBIM MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (TIUpamMuia; MpU3Ma,
PSIMOYTOJIbHBIN Tapajiiesienune, Kyo).

Knaccupuuupoarh ~ MHOTOTPaHHUKH, BBIOUpas OCHOBaHMs I
Kiaccupukanuyu (BBIIYKIbIE W HEBBINYKJIbIE MHOTOTPAHHHMKHU, IPaBUJIbHbBIC
MHOTOTPaHHUKU; MPSAMbIE U HAKJIOHHBIE MPU3MBbI, TapaJlIeJICIUIEbI).

OnepupoBaTh NOHATUAMU: CEKyIIasi MIIOCKOCTh, CEYEHNE MHOTOIPAHHUKOB.

OOBSCHATH NPUHITUIIBI TOCTPOCHUS CEUEHUM, UCTIONb3YS METOT CIEOB.

Crpouth Cce4eHMsT MHOTOTPAHHUKOB METOJOM  CJEHAOB, BBINOJHSATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTyp: BUI
CBepxy, COOKy, CHH3Y.

Pemate 3a1aun Ha HAXOXKJEHUE FTEOMETPUYECKHUX BEJIMYMH MO 00pa3nam Uiu
anropuTMaM, IIPUMEHS HW3BECTHBIE AHAIIMTUYECKUE METOAbl IPU PEIICHUU
CTaHJIAPTHBIX MAaT€MaTUYECKHUX 3aJ]1a4 HA BBIUHUCIICHUE PACCTOSSHUN MEXAY IABYMS
TOYKaMH, OT TOYKM JO MNOPSAMOW, OT TOYKHM JO IUIOCKOCTH, MEXKIY
CKPELIUBAIOIIUMUCS IPSAMBIMHU.

Pemate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUYECKUX BEJIMUMH 10 00pa3nam Uiu
aNropuTMaM, IIPUMEHS HW3BECTHBIE AHAIIMTUYECKUE METOAbl IPU PEIIEHUHN
CTAaHJAAPTHBIX MATEMAaTHYECKUX 3a4a4 Ha  BBIYUCIECHUE YIJIOB  MEXIY
CKPELIMBAIOIINMUCS TPSIMBIMH, MEXKAY IPAMOM H  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YTIJIOB.

Boiuncnsate 00bEMBI U TUIOIIAM MTOBEPXHOCTEH MHOTOTPAHHUKOB (MIpU3Ma,
nMpaMu/Jia) C TpUMEHEeHHEM (POPMYJT; BBIYUCIATH COOTHOILICHHS MEKTY TIOIIAAsIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX MHOTOTPAHHHUKOB.



OnepupoBaTh NOHATHUAMHU: CUMMETpUS B NPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U IIJIOCKOCTh CUMMETPUU (QUTYPBI.

W3Bnekarp, mpeoOpa3oBbIBaTh W MHTEPHPETUPOBATH HH(MOpPMALHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypax, MPEeACTAaBICHHYIO HAa YepTexax U
PUCYHKAaX.

[TpumeHnsaTh reomeTpuuecKue (HaKkThl IS PEHICHUS CTEPEOMETPUUYECKUX 3a/1ad,
[IPEAIIOoJIaraouX HECKOJIbKO 1IaroB PeLeHus, €ClId YCI0BUS IPUMEHEHUS 3a1aHbl
B SBHOU (opme.

[IpumeHaTs mpocrede NpOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3a1ay.

[IpuBOoaUTE IIpUMEpPBl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
YKA3HHU, pACIIO3HABATH IIPOSIBIICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMeHATh IOIy4YEHHBIE 3HAHUS Ha IIPAKTUKE: AHAJIU3UPOBATH PEAIbHBIC
CUTyallud U IPUMEHATb HU3YYEHHBIC IIOHATUS B IPOLECCE IOUCKA PELICHUS
MaTEeMaTU4YeCKh CHOPMYIHPOBAHHOM NTPOOIEMBI, MOJIECIUPOBATh pEAIbHbBIE
CUTyallud Ha A3BIKE TIEOMETPUHU, UCCIEN0BAaTh IIOCTPOECHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATHI U TEOpEM, anmapaTa ajireOpsl; pemarhb
IIPAKTUYECKUE 3a1a4, CBA3AHHBIEC C HAXOKICHUEM T€OMETPUUYECKUX BEJIMYHH.

11 KIIACC

OnepupoBaTh MNOHATHAMH: LMJIMHAPHUYECKAs IOBEPXHOCTh, OOpa3yroLIUe
WINHIPUYECKON TOBEPXHOCTH; IMJIMH/P; KOHUUECKast IOBEPXHOCTh, 00pa3yrolne
KOHUYECKOM TOBEPXHOCTH, KOHYC; cpepuueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIUHIP, KOHYC, cdhepa U map).

OOBSICHATH CLIOCOOBI MOTYYEHHUS TE BPAILICHHUS.

KnaccuduimpoaTs B3auMHOE pacnoioKeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSAMHU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA
CerMeHTa; IIapOBOIl CJION, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOrO CIIOS;
11apOBOM CEKTOP.

Boruucnsate  00BEMBI M IUIOIIAJM  MOBEPXHOCTEH TN  BpaILEHUs,
TrE€OMETPUUECKUX TeJl C IPUMEHEHHEM (popMyI.

OnepupoBaTh NOHITUSIMU: MHOTOTPAHHUK, BIIUCAHHBIN B CPepy v OMMCAHHBIH
okoJ10 cdepsl; cepa, BIMCaHHASI B MHOTOTPAHHUK WJIM TEJIO BPAICHUS.

BbIunCHsATh COOTHOIIEHUS MEXIY TUIOMIAIIMH MOBEPXHOCTEH U 00BEMaMHU
MOTOOHBIX TEJL.

N300paxarh u3yuyaemble (UIYypbl OT PYKHM U C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BbINOHATH (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BUI cBEpXy, COOKY, CHU3Y; CTPOUTh CEUEHUS TEJ BPAILICHHUS.



W3BnekaTp, WHTEPOPETHPOBATH M NpeoOpa3oBbIBaTh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTypax, MPEJCTaBICHHYIO Ha YepTeXax U
pUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATL  JEHCTBUSA  CIOXKEHUST BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMHU OHH 00JIaJaIO0T.

[TpumeHATh npaBuIIO NMapajuieaenuneaa.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPJAUHATHI B IIPOCTPAHCTBE, BEKTOD,
MOJYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOpa, Yroyi MEXIy
BEKTOpaMU, CKAJIIPHOE IPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAaHAPHbBIE
BEKTOPBHI.

HaxoauTe cyMMy BEKTOPOB M IPOU3BEAEHUE BEKTOPA HA YHUCIIO, YTOJI MEXIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEIEHUE, pPaCKIa[blBaTh BEKTOp II0 JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumenaTs reomeTpuueckue GakThl A5 PEIICHUsI CTEPEOMETPUUECKUX 3a/1a4,
IIPEAIOIATral0IIMX HECKOJIBKO IIar0B PEIIEHUs, €CJIM YCIOBHsI IPUMEHEHHUS 3a/1aHbl
B IBHOU (hopme.

Pemate mpocreiinime reoMeTpuuecKue 3aJaud Ha NPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METOA.

Pemate 3amauM Ha JOKa3aTeabCTBO MAaTEMAaTUYECKUX OTHOIUICHMM U
HaXO0KJIEHUE F€OMETPUUECKUX BEJIMYMH 110 00pa3laM Wi aJlrOpuTMam, IpUMEHss
U3BECTHBIE METO/bI TPH PELIEHUU CTAaHAAPTHBIX MATEMATHYECKHUX 3a/1a4.

[IppuMeHATP MpoOCTEHIIME MNPOrPaAMMHBIE  CpPEACTBA M IJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3a/1a4.

[TpuBoAMTH HpUMEPB MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJLE U
YKU3HH, PaCIIO3HABATH MIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[TpumMeHsATh MONy4YEHHBbIE 3HAHUS HA MpPaKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallUM W NIPUMEHSATh HU3YUYCHHbIE IOHSATHS B MPOLECCE IOUCKA pEelIeHUs
MaTeMaTHuyecku CcGOPMYIHPOBAHHONW MPOOJIEMbl, MOJAEIUPOBATh pEajbHbIC
CUTyallUM Ha A3bIKE T'E€OMETPHM, MCCIEI0BaTh IIOCTPOCHHBIE MOJEIN C
UCIIOJIb30BAaHUEM T€OMETPUYECKUX MOHITHI U TEOpEM, anmnapara anreOpsl; pemaThb
IPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKJIEHUEM F€OMETPUUYECKUX BEIUUHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC

Ne
n/n

HanmeHoBaHMe pa3/ie/ioB U TeM
NPOrpamMMbl

Bgenenue B CTCPCOMETPHUIO

[Ipsimble U MIIOCKOCTH B TPOCTPAHCTBE.
[TapanneabHOCTh MPSMBIX U INIOCKOCTEN

IlepneHqUKyIAPHOCTD NPSIMBIX U
IJIOCKOCTEN

Vsl MCXKAY NPAMBIMHA U IIJIOCKOCTAMU

MHoOrorpaHHuKu

O0bEMBI MHOTOIPaHHUKOB

IloBTOpEHME: CEUECHMSI, pACCTOSIHUSA U
YIJIBIL

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

KoanuyecTBo 4acoB

Bcero

10

12

12

10

11

68

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoTbI

JuexkTpoHHbIe (HU(POBHIE)
o0pa3oBaTe/IbHbIE PeCypChI

Bubnnoreka

I[HOK https://m.edsoo.ru/1c209e37
bu6moreka [JOK
https://m.edsoo.ru/1c209e37
bubmorexa [JOK
https://m.edsoo0.ru/1c209e37

bubmuorexa [JOK
https://m.edsoo.ru/1c209e37

bubmuorexa [JOK
https://m.edso0.ru/1c209e37

bubnunoreka [IOK
https://m.edsoo0.ru/1c209e37

bubnunoreka [IOK
https://m.edsoo0.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
https://m.edsoo.ru/1c209e37

11 KITACC

HaumenoBaHue pa3ie/ioB U TeM

Ne n/m
NMPOrpaMMblI
1 Tena Bpamenus
2 OO0BEMBI TEI
3 BeKTopsl U KOOPAMHATHI B IPOCTPAHCTBE
[ToBTOpenue, 06001IeHNE,

cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

KoanuyecTBO 4acoB

Kontpoasnubie IIpakTuyeckue
Bcero

padoThI padoThI
12
5 1
10 1
7 1
34 3 0

DJIeKTPOHHbIE
(undpossbie)
o0pa3oBaTte/ibHbIE

pecypcbl

bu6mmoreka [JOK
https://m.edsoo.ru/1c209e37

but6mmoreka [IOK
https://m.edsoo.ru/1c209e37

but6mmoreka [IOK
https://m.edsoo.ru/1c209e37

but6mmoreka [IOK
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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Koan4yectBo 4yacos DJIEKTPOHHBIE
Ne Hara undposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3y4eHusi oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypcsbl
OCHOBHBIE TIOHATHSI CTEPEOMETPHUU:
TOUKa, MpsMasi, IIOCKOCTb,
npoctpaHcTBo. [IpaBuina
bu6mmoreka [IOK
1 M300paxKeHMs Ha PUCYHKAX: 1

https://m.edsoo.ru/aecc77cd

M300paKeHUsI TIOCKOCTEH,
NapajuIeNbHBIX IPAMBIX (OTPE3KOB),
CepeHbl OTPE3Ka

[ToHsTHS: IepeceKaromuecs
but6mmoreka [IOK

2 1
TUIOCKOCTH, TIEPECCkATOMHecs https://m.edsoo.ru/2d8a9c99

npsmMast u mi10CKOCTb

[TonsTus: nepecekaromecs

bub6moreka [JOK
3 MIJIOCKOCTH, TTePECeKarONTHUeCs 1

https://m.edsoo.ru/db685e73

npsmMast U miI0CKOCTb

3HAKOMCTBO C MHOT'OIPaHHUKAMH,

4 n300pakeH1e MHOTOIPaHHUKOB Ha 1 bubmuoreka [IOK
PUCYHKaX, Ha TPOCKIIMOHHBIX https://m.edso0.ru/a63959ed
JepTexKax
Hauanwsubie cBeienus o kyoe u

bubnunoreka [IOK

) NApaMuJe, X pa3BEPTKU U MOJIEIIN. 1

https://m.edso0o.ru/b30dff38
CeueHust MHOTOIPaHHUKOB



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

10

11

12

HavanbHbie cBeneHus 0 KyOe u
nUpaMuIe, UX Pa3BEPTKU U MOJCIH.
CeueHust MHOTOIPaHHUKOB

[TonsTHE 006 AKCHOMATHYECKOM
MIOCTPOCHUU CTEPEOMETPHUH:
aKCHOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX

IlonsTHe 00 aKCHOMATUYECKOM
MOCTPOCHHUH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH H
CJICACTBUA N3 HUX

IlonsTHe 00 aKCHOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU H
CIEICTBHS U3 HUX

IlonsTHe 00 aKCHOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUHU U
CIEICTBHS U3 HUX

B3anMHOe pacnosiokeHue NpsMbIX B
IIPOCTPAHCTBE: IIepeceKaroIuecs,
napajJiesIbHbIe ¥ CKpEIlMBaOLINecs
npsiMble

[TapamienbHOCTB NPSMBIX U
IUIOCKOCTEH B POCTPAHCTBE:
IapauIeJIbHBIC MIPSIMBIE B
IIPOCTPAHCTBE; MAPAJIICIBHOCTD
TPEX MPSAMBIX

bubmuorexa [JOK
https://m.edsoo.ru/3d8ffd32

bu6mmoreka [IOK
https://m.edsoo.ru/Occ5c4fe

but6mmoreka [IOK
https://m.edso00.ru/239c8ch4

bu6moreka [JOK
https://m.edso0.ru/65c6b106

bu6moreka [JOK
https://m.edsoo.ru/258fc245

bu6moreka [JOK
https://m.edsoo.ru/1a2520f6

bubnunoreka [IOK
https://m.edso0.ru/93ad36b3



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
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3

13

14

15

16

17

18

19

20

21

22

23

[TapamienbHOCTB IPSMBIX U
IJTIOCKOCTEN B MTPOCTPAHCTBE:
[TapamienbHOCTh IPSIMON U
IIJIOCKOCTH

VYTIBI ¢ COHANPaBICHHBIMU
CTOpPOHAMHU

VYron Mexay npsMbIMU B
MIPOCTPAHCTBE

VYroa Mexay NpsiMbIMU B
IIPOCTPAHCTBE

[TapannenpsHOCTB INIOCKOCTEN:
MapaJyieIbHbIE TIJIOCKOCTH

CaoiicTBa napaiebHbIX
IIJIOCKOCTEN

IIpocreiiime NpOCTPAHCTBEHHBIE
(GuUryphI Ha TWIOCKOCTH: TETPAdIP,
KyO, mapasienenurne/

[Toctpoenue ceuenunit

[Toctpoenue ceuenuit

KonTponbhas pabota no teme
"[IpsiMbl€ U TUIOCKOCTH B
npocrtpanctse. [lapamiensHoCcTh
MPSAMBIX U IJIOCKOCTER"
[lepnieHUKyYIAPHOCTD NPSIMOU U
IJIOCKOCTH: TEPIEHANKYIIIPHbIE
IpsIMbIE€ B IPOCTPAHCTBE

bubmuorexa [JOK
https://m.edsoo.ru/ee1d19b9

bu6mmoreka [IOK
https://m.edso0.ru/9f4071b9

bu6moreka [JOK
https://m.edsoo.ru/fe733862

bubnunoreka [IOK
https://m.edso0.ru/2935a9a0

but6mmoreka [IOK
https://m.edsoo.ru/2e18f255

bub6moreka [JOK
https://m.edsoo.ru/e504d656

bubnunoreka [IOK
https://m.edsoo.ru/4a28dc02

bubmuorexa [JOK
https://m.edso0.ru/1d434d0f

bubnunoreka [IOK
https://m.edsoo.ru/ec26fe5d

bubnunoreka [IOK
https://m.edsoo.ru/9a0a9e56

bubmuorexa [JOK
https://m.edsoo.ru/b19f6a5d



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

24

25

26

27

28

29

30

31

32

33

34

[IpsiMble napaienbHble U
MEPIEHIUKYIISIPHBIE K INIOCKOCTH

[Ipsimble napasienbHble U
MEPIEeHIUKYISIPHBIE K MIIOCKOCTH

[Ipu3Hak nepneHaANKyISIPHOCTH
IIPSAMOM U TUIOCKOCTH

[Ipu3Hak nepneHaAuKyISIPHOCTH
IIPSIMOM U TNIOCKOCTHU

Teopema o ipsiMoi
MEPIEeHIUKYIISIPHOM IIIOCKOCTH

Teopema o npsamoit
MEPIECHANKYISPHOMN MJIOCKOCTH

Teopema o ipssmon
MEePIEHIUKYIISIPHON IIJIOCKOCTH

[lepnieHuKyIsIp U HAKIOHHBIE:
paccTosiHue OT TOYKHU J0 TIOCKOCTH,
paccTosiHue OT IPSIMOH 10
MIOCKOCTH

[lepnienuKyIsip U HAKIOHHBIE:
paccTosiHue OT TOYKHU J0 TIOCKOCTH,
paccTosiHue OT IPSIMOH 10
MIOCKOCTH

[lepnenquKyIsp U HAKIOHHBIE:
paccTosiHue OT TOYKHU J0 TIOCKOCTH,
paccTosiHUE OT MPSIMOM 110
MIOCKOCTH

[lepnenquKyIsp U HAKIOHHBIE:
PacCTOSIHUE OT TOYKHU J0 IIOCKOCTH,

bubmuorexa [JOK
https://m.edsoo.ru/0ac11c95

bu6moreka [JOK
https://m.edsoo.ru/ba545966

bubnunoreka [IOK
https://m.edsoo.ru/f85bfc46

bubmuorexa [JOK
https://m.edso0.ru/79165d15

bu6moreka [JOK
https://m.edso00.ru/635c5087

bubnunoreka [IOK
https://m.edsoo.ru/bd3745f8

but6mmoreka [IOK
https://m.edsoo.ru/7d18834b

bu6mmoreka [IOK
https://m.edso00.ru/33c477d3

bub6moreka [JOK
https://m.edsoo.ru/66fefadd

bu6moreka [JOK
https://m.edsoo.ru/a5b7b8e3

bubnunoreka [IOK
https://m.edsoo.ru/dbee22bc



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

35

36

37

38

39

40

41

42

43

44

paccrosiHue OT NPSIMOM 10
IIJIOCKOCTH

VYTIIbl B IPOCTPAHCTBE: YIOJ MEKIY
MPSIMO U TIOCKOCTHIO

JIByrpaHHBIN YIoJI, TUHEHHBIN yIroil
JBYT'PAHHOIO yTJla
JIByrpaHHBIN YIOJI, TUHEHHBIN yIroil
JBYT'PAHHOIO yTIJla
[TepieHAMKYIAPHOCTD MIIOCKOCTEM:

MIPU3HAK MEPIEHAUKYISIPHOCTH
JBYX MJIOCKOCTEN
[lepneHMKyIAPHOCTD ITIOCKOCTEMN:
IIPU3HAK NEPIEHAUKYISIPHOCTH
JIBYX TIJIOCKOCTEM
[lepneHUKyIAPHOCTD IIIOCKOCTEM:
IIpU3HAK [EPIEHIUKYIIIIPHOCTH
JIBYX TIJIOCKOCTEM

Teopema o0 TpEX nepHeHANKYISIPax

Teopema o0 TpEX nepHeHANKYISIpax

Teopema o0 Tpéx nmepneHAuKyIIpax

KonTponbhas pabora no remam
"TlepneHAUKYJISIPHOCTH IPSIMBIX U
mrockocteil”" u "YTrael MexIy
MPSAMBIMU U TUIOCKOCTAMU"

bu6moreka [JOK
https://m.edsoo.ru/6b61b2b4

bubnunoreka [IOK
https://m.edsoo.ru/5fa0b3ce

bubmuorexa [JOK
https://m.edsoo.ru/c7c777ed

bu6moreka [JOK
https://m.edsoo.ru/ec3e2da3

bu6moreka [JOK
https://m.edsoo.ru/ed9e2a8e

bubnunoreka [IOK
https://m.edsoo.ru/ba75dc57

bubmuorexa [JOK
https://m.edsoo.ru/e4972cdc

bubnunoreka [IOK
https://m.edsoo.ru/52188a7d

bu6mmoreka [JOK
https://m.edso00.ru/9f246736

bu6moreka [JOK
https://m.edsoo.ru/5b971ef3



https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3

45

46

47

48

49

50

51

[ToHsiTHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOTOTPAHHUKA, BBIMYKJIbIE
HEBBIMYKJIbIE MHOTOTPAHHHKY;
pa3BEpPTKa MHOTOTPAaHHUKA

IIpusma: N-yronpHas npu3Ma; rpaHu
Y OCHOBAaHUS IIPU3MBI; IIpsiMasi U
HAKJIOHHAs MIPU3MBbI; OOKOBas U
ITOJIHAS] TIOBEPXHOCTh IIPU3MBI

[MTapannenenunen, NpsiMOYTOJbHBIN
napajuleJIeIuIe ] U €ro CBOMCTBA

[Tupamuga: N-yrojgpHas MUpaMua,
TPaHW U OCHOBAHWE MTUPAMU/IBI,
OO0KOBas U MOJTHAs TOBEPXHOCTh
MUPAMHUIBI; IPAaBUIIbHAS U
yCeu€HHas mupaMuaa

[TpaBriIbHBIC MHOTOTPAaHHHKH:
HOHSTUE PABHIBHOTO
MHOTOIPaHHHKA; IPABUIIbHAS
HpU3Ma U IpaBUIbHAS THPAMULIA;
NpaBUIIbHAS TPEYTOJIbHAS TUpAMHIA
Y TIPaBWIBHBINA TETpadap; KyO

[IpencraBieHue o MpaBUIbHBIX
MHOTOTpaHHHUKaX: OKTadIp,
TOJEKadIP U UKOCADIP.

CummMeTpusi B TPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIBHO TOUKH,
MPSAMOM, TIIOCKOCTU. DJIEMEHTHI
CUMMETPUHU B TUPaMUIAX,

bubnuorexa [JOK
https://m.edsoo.ru/2d24e873

bubmuorexa [JOK
https://m.edsoo.ru/b4ad63ad

but6mmoreka [IOK
https://m.edsoo.ru/8a7be683

but6mmoreka [IOK
https://m.edsoo.ru/fblcd0a5

but6moreka [IOK
https://m.edso00.ru/074c8865

but6mmoreka [IOK
https://m.edsoo.ru/a0fdd5bf

bu6moreka [JOK
https://m.edsoo.ru/b9e777d9



https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9

52

53

54

55

56

57

58

59

60

61

napajuiesIenuneaax, NpaBuiIbHbIX
MHOTOTpaHHUKAaX

Beruncnenue 21eMeHTOB
MHOT'OI'PaHHHUKOB: pEOpa,
JYaroHalu, yIJibl

[Tnomanb 60KOBOM MOBEPXHOCTH U
MOJTHON MOBEPXHOCTH MPSAMOI
IIPU3MBI, IUIOIIAIb OCHOBAHUH,
TeopemMa 0 GOKOBOM MOBEPXHOCTU
MPSMOW IPU3MBI

[Tnomanb 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTHU MPABUIBLHON
IIMPAMMJIBI, TEOPEMA O IUIOLIAIN
OOKOBOI1 MOBEPXHOCTH YCECUEHHOM
MIUPAMMUIBI

KonTtponbhas paboTa mo teme
"MHuororpaHHukn"

[TonsiTrie 06 00BEMeE
O0BEM TUpaMuIBI
OO6BEM TUpaMuIbI
OO6BEM TUpaMuIbI
O0BEM nupamMuIbl

O0BEM pU3MBI

but6mmoreka [IOK
https://m.edsoo.ru/6cdbecef

bu6moreka [JOK
https://m.edsoo.ru/37d84157

bub6moreka [JOK
https://m.edso0.ru/5603e30b

bu6moreka [JOK
https://m.edsoo.ru/a95f5c04

bubnunoreka [IOK
https://m.edsoo.ru/7ad0020b
bu6moreka [JOK
https://m.edso00.ru/235171b3
bu6moreka [JOK
https://m.edsoo.ru/f47dfefd

but6mmoreka [IOK
https://m.edso00.ru/79c¢10312

but6mmoreka [IOK
https://m.edsoo.ru/2faadc3f

bubmorexa [JOK
https://m.edso0.ru/79853608



https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608

62

63

64

65

66

67

68

OBIIEE KOJIMYECTBO YACOB I10

O0BEM pU3MBI

O0BEM pU3MBI

KonTponbhas padbota no teme
"O6bEMBI MHOTOTPAaHHUKOB"

[ToBTOpenue, 06061meHNE
CHCTEMAaTH3aIus 3HaHUH.
[TocTpoenue ceuenuii B
MHOTOTPaHHHUKE

[ToBTOpenue, 06061mIeHNE
cucTeMaTu3alus 3HaHU.

Beluncnenue paccTosHUN: MEXIY
JIBYMs TOYKaMH, OT TOYKH 0
MPSAMOM, OT TOYKH JI0 TIJIOCKOCTH,

MEXKy CKPEIIMBAOIIUMUCS
MPSIMBIMH

HToroBast KOHTpOJIbHAS paboTa

[ToBTOpenue, 0600IICHNE
cucTeMaTU3alis 3HaHU.
Brruncienue yrioB: Mexmay

CKPELIMBAIOILUMHUCS MPSIMBIMH,
MEXy NPSIMOi U IIIOCKOCTBIO,
JBYTPaHHBIX YTJIOB, YIJIOB MEXIY

IIJIOCKOCTAMU

[TPOTPAMME

68

bubnunoreka [IOK
https://m.edso00.ru/1e053890

bubnunoreka [IOK
https://m.edsoo.ru/482d3f51

bubnunoreka [IOK
https://m.edsoo0.ru/28a6573c

bubmuorexa [JOK
https://m.edsoo.ru/098bedad

bubmorexa [JOK
https://m.edsoo.ru/f7792ba9

bubnunoreka [IOK
https://m.edsoo.ru/b9146bc0

bub6moreka [JOK
https://m.edsoo.ru/56765e8hb



https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KITACC

napajuIeIbHON HIN
NEPHEHAUKYIISIPHONU OCU
HUAJTUHIPA)

Kosmn4yecTBo 4acoB DJIeKTPOHHbIE
[1]
J:/-n Tema ypoxa Bcero Konrpoapipie  Tpakruieckue i[:;?eﬂnﬂ :;I[:l;l;?)l;l;fenbﬂble
padoThI padoThI
pecypcesbl
Cdepa u map: nueHTp, paauyc,
JTUaMeTp; IIoUalb MOBEPXHOCTH 1 bubmmorexa LOK
https://m.edso00.ru/0341bc2b
chepor
B3aumMHoe pacronoxxeHue cepsl
M INIOCKOCTH; KacaTeabHas 1 bubnunoreka [IOK
IUIOCKOCTS K cepe; mromaas https://m.edsoo.ru/bed12a43
chepsl
N3ob6paxenue chepsl, mapa Ha 1 bubnmnoreka [JOK
miockocty. CedeHns mapa https://m.edso0.ru/bc15f7f2
[ununaapuyeckas MOBEPXHOCTb,
oOpasytoniye HUINHAPUIECKON 1 bu6nuorexa [IOK
MTOBEPXHOCTH, OCh https://m.edso00.ru/6054b8cl
LWIMHPUYECKON TTOBEPXHOCTH
[Hununap: ocHOBaHMS U OOKOBasI
MOBEPXHOCTh, 00pa3yroIas 1 och; 1 bu6nuorexa [IOK
ionaab O0KOBOM U MOTHON https://m.eds00.ru/188f6216
MOBEPXHOCTH
N3o0pakeHue mumHIpa Ha
wiockocTH. Pa3BépTka nununapa.
CedeHus IMIMHIPA (TTIOCKOCTHIO, 1 bu6nuorexa [IOK

https://m.edsoo.ru/016e25eb



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
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11

12

13

14

15

Konunueckast moBepXHOCTb,
o0pa3yrorire KOHHIeCKOM
MIOBEPXHOCTH, OCh U BEpILINHA
KOHHYECKOU ITOBEPXHOCTH

KoHyc: ocHOBaHUE U BEpIINHA,
oOpasyroriasi 1 0Ch; IIOMATh
OOKOBOH M MOJHOW TOBEPXHOCTH

Y ceu€HHblil KOHYC: 00pa3yronme u
BBICOTA; OCHOBaHHS U OOKOBast
MOBEPXHOCTh

N306paxeHune KoHyca Ha
mIockocTh. Pa3BépTka koHyca.
Ceuenus koHyca (TJIOCKOCTHIO,
napajuiebHOM OCHOBAHUIO, U
TUIOCKOCTBIO, TIPOXOASIEH uepes
BEpILUHY )

KomOuHanust ten BpameHus u
MHOT'OTPaHHUKOB

MHOrorpaHHuK, OMCaHHbIN
okoJo cepsl; chepa, BNUCaHHAS B
MHOT'OTPaHHMK WJIX B TEJIO
BpalllCHUSA

[Toustie 06 00BEMe. OCHOBHBIE
CBOMCTBA O0OBEMOB TEI

O0béM nUIMHIpa, KOHYCa

O0béM 1mapa u mIomaabs chepol

bubmuorexa [JOK
https://m.edsoo.ru/c94ba09b

bubmuorexa [JOK
https://m.edso0.ru/897dd3b2

but6moreka [IOK
https://m.edsoo.ru/1468bab3

bu6moreka [JOK
https://m.edsoo.ru/Obdelbe8

bu6moreka [JOK
https://m.edsoo.ru/3cef10e5

bubnunoreka [IOK
https://m.edso0o.ru/0b136158

bubmuorexa [JOK
https://m.edsoo.ru/26a03fb7

bubmuorexa [JOK
https://m.edso0.ru/5513d87hb

bubmuorexa [JOK
https://m.edsoo.ru/d189bde2



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
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[TonoOHbIE TeNa B MPOCTPAHCTBE.
CooTHOIIIEHUS MEXTY TUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMHU
MMOOOHBIX Tl

KonrtpomnbHas pabora 1o Temam
"Tena Bpamenus" u "OO0beMbI

TCII

Bekrtop Ha mimockocTH U B
MIPOCTPAHCTBE

CnoxxeHre ¥ BEIYUTAHHE BCKTOPOB

YMHOXEHUE BCKTOpA Ha YUCJIO

Paznoxxenue BekTopa 1o Tpém
HEKOMIUTAHAPHBIM BEKTOPAM.
[TpaBuiio mapannenenumnena

Pemenune 3ama4, CBSI3aHHBIX C
MPUMEHEHUEM MPaBUJI ACHCTBUH C
BEKTOpaMH

KoopanHaTHO-BEKTOPHBIN METO/
IIPU PELIEHNN F€OMETPUYECKUX
3a1a4

[TpssmoyronbHas cuctema
KOOPJIMHAT B MPOCTPAHCTBE.
Koopnaunatel BekTopa.
[Ipocreiimue 3aga4yu B
KOOpJIMHATAX

bubmuorexa [JOK
https://m.edso0.ru/810cfleb

bubmuorexa [JOK
https://m.edsoo.ru/4a33a8ab

bu6moreka [JOK
https://m.edsoo.ru/5caefclb

bu6moreka [JOK
https://m.edsoo.ru/23f4f089

but6mmoreka [IOK
https://m.edsoo.ru/dee379eb

bu6moreka [JOK
https://m.edsoo.ru/a28fd74e

bub6moreka [JOK
https://m.edsoo.ru/5a827900

bubnunoreka [IOK
https://m.edsoo.ru/d3alfe30

bubmuorexa [JOK
https://m.edso0.ru/48db7058



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
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Yrois Mex1y BEKTOpamH.
CkansipHO€ IpOU3BEIEHUE
BEKTOPOB

Brraucnenue YTIJIOB MCKIAY
MMPSAMBIMHA U IINIOCKOCTSAMU

KonTponbHas pabota no teme

"BekTopbl 1 KOOpAUHATHI B
npocTpaHcTBe"
[ToBTOpenue, 0600IIEHNE U
CHCTeMaTH3alrs 3HaHU.

OcHoBHBIE (QUTYPBI, (HAKTHI,
TEOPEMBI Kypca INTaHUMETPHH

[ToBTOpeHue, 06001IeHNE 1
CHCTeMaTH3alrs 3HaHU.

OcHoBHBIE (QUTYPEI, (HAKTHI,
TEOPEMBI Kypca INTaHUMETPHH

[ToBTOpeHue, 06001IeHNE 1

cucTeMaTH3aIsA 3HAaHUH. 3agauu

IJIAHUMETPUU U METOJIBI UX
peleHus

[ToBTOpeHue, 06001IeHNE 1

cucTeMaTH3aIsA 3HAaHUH. 3agauu

IJIAHUMETPUU U METOJIBI UX
peleHus

[ToBTOpeHue, 06001IeHNE 1
CHCTEMAaTH3aLMs 3HAHUIA.

OcHoBHBIE (UTYPBI, (HAKTHL,
TEOpPEMBI Kypca CTepEOMETPUH

bubmuorexa [JOK
https://m.edsoo.ru/725effc4

bu6mmoreka [IOK
https://m.edsoo.ru/8efbe78e

bu6moreka [JOK
https://m.edsoo.ru/77c22fc5

bubnunoreka [IOK
https://m.edsoo.ru/1780ba5d

bubnunoreka [IOK
https://m.edso0.ru/078cd184

bubmorexa [JOK
https://m.edso0.ru/7491efe0

bubmuorexa [JOK
https://m.edsoo.ru/4dffda97

but6mmoreka [IOK
https://m.edsoo.ru/74b2ad91



https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91

bubnunoreka [IOK
33 HroroBas KOHTpOJIbHAs paboTa 1 1 https://m.edsoo.rufec24dfc?

34 [ToBTOpeHue, 06001IeHNE 1 bubnmnoreka [JOK
cUCTeMaTHU3alus 3HaHuU https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I1O
ITPOT'PAMME
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https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YYHEHUKA

* Maremaruka: anredpa 1 Hayajaa MaTeMaTHUYeCKOro aHalln3a, FTeOMETPHSL.
['eometpus, 10-11 knaccel/ Atanacsa JI.C., byty3os B.®., Kagomues C.b. u np.,

AxrmonepHoe oomiectBo «M3marensctBo «lIpocBemenue»

METOAUYECKHUE MATEPUAJIBI JJISA YUUTEJIA
Marematuka: anredpa v Hayajia MaTeMaTHYECKOr0 aHAJIu3a, TE€OMETPHUS.
['eometpus, 10-11 knaccel/ Atanacss JI.C., byty3os B.®., Kagomiues C.b. u

npyrue, AkinonepHoe obmectBo «M3narenscTtBo «IIpocBeiiennes

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET
[MNPPOBLIE OBPA3OBATEJIbHBIE PECYPCBI U1 PECYPCbI CETU

NMHTEPHET






