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Pabouas mporpamma ydebHOTO Kypca «I eomerpus» 6azoBoro ypoBHs it oOyuaronuxes 10 —
11 xmaccoB pa3paborana Ha ocHoBe DeepanbHOIO TOCYAaPCTBEHHOTO0 00pa30BaTENIBHOTO CTaHIapTa
cpeanero obmero obpa3oBaHus, ¢ yUETOM COBPEMEHHBIX MHUPOBBIX TPEeOOBAaHMA, MPEIBSIBISIEMBIX K
MaTeMaTH4eCKOMY OOpa30BaHMIO, U TPAJUIMNA poccUiickoro oOpasoBaHus. Peanmuzanus nporpamMMel
oOecrieynBaeT OBJIAJICHHE KIIOUEBBIMA KOMIIETCHIIUSIMH, COCTABIISIONIMMH OCHOBY JJISI CAMOPA3BUTHS
U HETPEPBIBHOTO 00pa30BaHMsI, LEIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M IO3HABATEIHHOTO
Pa3BUTHS TUYHOCTH OOYUAOLIUXCS.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4eOHOTO Kypca reOMEeTpHH Ha YPOBHE CpeHero o01mero oopa3oBanusi 00yciIoBIeHA
MIPaKTUYECKONH 3HAYMMOCTbIO METANPEIMETHBIX U MPEIMETHBIX PE3Yy/IbTaTOB 00Y4YEHUS I'€OMETPUHU B
HalpaBJICHUHU  JIMYHOCTHOTO  pa3BUTUs  oOywaroumuxcs, (GOpMHUpOBaHHUS  (YHKIIMOHATBLHOU
MaTeMaTHYeCKON IPaMOTHOCTH, W3YYEHHUs APYTrUX y4yeOHbIX AUCUMILIMH. Pa3Butne y oOydarommxcs
MPaBWJIbHBIX TPEJCTABIEHUNH O CYIIHOCTH U TPOUCXOKICHUH T'€OMETPUUYECKUX abCTpakUui,
COOTHOULIEHUHU PEAIBHOTO U UJCAIBHOIO, XapaKTepe OTPaKEHUSI MAaTEMaTUYECKON HAyKOW SIBJICHUH U
MIPOLIECCOB PpEAJbHOIO MHpa, MECT€ TIE€OMETpUM B CHCTEME HAyK M pPOJM MaTeMaTH4YeCKOIro
MOJIETUPOBAaHUSI B HAay4yHOM IIO3HAHMM U B MpPaKTHKE CHOCOOCTBYeT (POPMHUPOBAHHMIO HAYYHOI'O
MHPOBO33PEHHUS YUYalIUXCsA, a TakKe KayeCTB MBIIUIEHUS, HEOOXOAMMBIX [UIsl ajanTalud B
COBPEMEHHOM OOIIIECTRE.

I'eomeTpus sBisieTcst OJHUM M3 0a30BBIX IPEIMETOB Ha YPOBHE CPEHEro O0IIero 0Opa3oBaHus,
TaKk Kak o0ecleyuBaeT BO3MOXHOCTh HW3YYEHHS Kak JUCHUIUIMH  €CTEeCTBEHHO-HAay4YHOM
HaIpPaBJIEHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MbIUIeHHE, (HOpPMHUPYEMOe TPHU H3YyYEHUH OOYJArONTUMHUCS TMOHATHHHBIX OCHOB
TE€OMETPHUH ¥ IOCTPOCHUU LIETTOYKH JIOTHYECKUX YTBEP)KICHUH B XO1€ PEILICHN T€OMETPUYECKHX 3a1a4,
YMEHHE BBIIBUIaTh U ONPOBEPraTh TMIIOTE3bl HEMTOCPEACTBEHHO HCIOJIB3YIOTCS IPU PELICHUU 3a1ad
€CTECTBEHHO-HAYYHOT'0 LIMKJIA, B YACTHOCTH U3 Kypca (PU3MKH.

YMeHne OpHUEeHTUPOBATbCS B IMPOCTPAHCTBE UIPAET CYIIECTBEHHYKO pPOJIb BO BCeX 0O0IacTAX
NeATeNbHOCTH uesioBeka. OpueHTalus 4eI0BeKa BO BPEMEHH U IPOCTPAHCTBE — HEOOXO0JMMOE YCIIOBUE
€ro COLHUAJILHOIO ObITHS, (popMa OTpaskeHHsI OKPY>KAIOLIEr0 MHpa, YCIOBHE YCIEHIHOTO MO3HAHUS U
aKTMBHOIO IpeoOpa3oBaHus AEUCTBUTENBHOCTH. OnepupoBaHME HPOCTPAHCTBEHHBIMU O0pazaMu
00BbeIMHSET pa3Hble BUIbl y4E€OHON U TPYIAOBOH AEATEIBHOCTH, SBISETCA OJJHUM U3 IPO(PECCHOHATIBHO
BaXKHBIX KauecCTB, IIOITOMY aKTyallbHa 3aJada (pOpPMUPOBAHUSA y OO0YHarOLIUXCS MPOCTPAHCTBEHHOTO
MBIIIUIEHUS KaK Pa3HOBUAHOCTH OOPa3HOI'O MBILIUIEHHS] — CYLIECTBEHHOTO KOMIIOHEHTA B MOATOTOBKE
K IIPAaKTUYECKOU NEATEIBHOCTH 110 MHOI'MM HAIIPABJICHHUSM.

Ienb ocBoeHus mporpammsl ydeOHoro kypca «I'eomerpus» Ha 0a30BOM ypOBHE OOyUCHMS —
o011eo0pa3oBaTebHOE U O0IIEKYIbTYPHOE pa3BUTHE 00YJaOLIUXCs Yyepe3 00ecredeHrne BO3MOKHOCTH
OpUOOpPETEHUsT M UCIOJIb30BAHUS CHUCTEMATUUECKUX TI€OMETPHUYECKMX 3HAaHMM U JIeliCTBHUH,
Cneuu(UYHbIX  TE€OMETPUH, BO3MOXHOCTH  YCIELIHOTO  MPOJOJDKEHUs  0o0pa3oBaHUs IO
CIELIMAJIBHOCTSIM, HE CBSI3aHHBIM C IIPUKJIAJHBIM UCIIOJIB30BAHUEM I'€OMETPHH.

[Iporpamma mo reomerpur Ha 0a30BOM YpOBHE INpeAHA3HAuy€Ha Ui OOydaroIIMXCsl CpeaHei
LIKOJIbl, HE HCIBITHIBABIIMX 3HAUYNUTENIbHBIX 3aTPYJHEHUN HA YPOBHE OCHOBHOTIO 00LIero 00pa3oBaHusl.
Taxum o6pazom, oOyuatomuecs: Ha 6a30BOM YpOBHE JIOJKHBI OCBOUTH OOIIIME MaTeMaTHYECKUE YMEHUS,
CBSI3aHHBIE CO CIEeLU(UKON reoOMETpUHN U HEOOXOJUMBIE JUTSI )KU3HHU B COBpeMEHHOM obuiectBe. Kpome
3TOT0, OHU UMEIOT BO3MOXKHOCTb U3YUYUTh F€OMETpPUI0 OoJiee TITy00KOo, €CIi B JalbHEHIIeM BOSHUKHET
HE00X0AUMOCTh B T€OMETPUUYECKHX 3HAHUAX B MMPOPECCHOHATIBHON 1A TEIbHOCTH.

JloCTIKeHHe LeMM OCBOEHHUS HpOrpaMMbl 00ECHEUMBAETCS PpEIIEHHEM COOTBETCTBYIOIIUX
3agau. [IpuopuTeTHBIMH 3amadaMu ocBoeHusi Kypca «I'eomerpum» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBJISIOTCSA:
(dbopMupoBaHHE MPEICTABICHUS O TE€OMETPUM KaK YaCTHM MHPOBOM KYJIBTYpHl U OCO3HAHHE €&
B3aUMOCBS3HU C OKPYKAIOLUIUM MUPOM;
¢dbopmMupoBaHHE TMPEACTABICHUS O MHOTOIPAaHHMKAaX M TelaX BpalleHUs Kak O BaXHEHIIHMX
MaTEMaTUYECKUX MOJENSX, MO3BOJISIONIMX ONUCBIBATh M HM3y4daTh Pa3HbIE SIBICHUS OKPYXKAIOLIETO
MUpa;



(dhopMHUpOBaHHE YMEHUS paClO3HABATH HA YEPTEKAX, MOJICISIX M B PEaIbHOM MUPE MHOTOTPAHHUKU H
TeJa BpalleHUs;

OBJIaJICHUE METOaMHU PEIICHUS 33724 Ha TIOCTPOCHUS Ha M300PaKEHUSIX MPOCTPAHCTBEHHBIX (DUTYD;
(bOpMI/IpOBaHI/IC YMCHHA ONICPUPOBATH OCHOBHBIMU ITOHATUAMUA O MHOI'OIpaHHUKAX M TCJIaX BpalllCHUA
1 X OCHOBHbBIMHA CBOP’ICTBaMH;

OBJIAICHUC AJITOPUTMAMH PCHICHHUSA OCHOBHBIX THIIOB 3a/ay, q)OpMI/IpOBaHI/Ie YMCHUA MIPOBOJUTH
HECJIO)KHBIE JO0Ka3aTeJIbHBIE PACCYXICHUS B XOJE PEIICHUS CTEPEOMETPHUYECKUX 3aJad M 3a7ad C
IMPAKTUICCKUM COACPKAHNECM

pa3BUTHE WHTCIUICKTYAIBHBIX M TBOPYECKUX CIIOCOOHOCTEH OOy4arommxcs, IT03HABATEILHOM
AKTHUBHOCTH, UCCJICIOBATCIIbCKUX yMeHI/If/'I, KPUTUYHOCTH MBIIJICHUSA

dbopmupoBanre (YHKIIMOHATHHOW TPAMOTHOCTH, PEIIEBAHTHOW T'C€OMETPHH: yMEHHE paclio3HaBaTh
MMPOSABJICHUSA TCOMETPUUCCKUX HOHSITI/II\/'I, 00BEKTOB M 3aKOHOM€pHOCTeI\/'I B PCAIBHBIX KHU3HCHHBIX
CUTyallMsiX M TpU U3YYEHUM JAPYrUX Y4YeOHBIX NPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, POPMYTUPOBATh MX HA SA3BIKE TEOMETPUM U CO3/1aBaTh T€OMETPUUYECKUE MOJICTH,
IIPHUMCHSATH OCBOEHHEIN FGOMGTpI/I‘IGCKI/Iﬁ arrmapar I pCIICHUs MPAKTHUKO-OPUCHTHPOBAHHBIX 3a1a4,
HUHTCPHIPECTUPOBATE U OUCHUBATD IMOJTYYCHHBIC PE3YJIbTAThI.

OTANYUTENILHON 0COOEHHOCTHIO nporpaMmbl  ABJISIETCA BKIIFOUCHUEC B KypC CTCPCOMETPUN B
Hadaji€ €ro H3Y4YCHHA 3aja4d, pClIacMbIX HAa YPOBHC HMHTYUTHBHOI'O ITO3HAHHWA, U OHpe)IeJ'IéHHI)IM
o0pa3oM opraHm3oBaHHas paboOTa Hag HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO |
IMPOCTPAaHCTBCHHOI'O MBINIJICHUA, CTUMYIUPYET MPOTCKAHUEC MHTYUTUBHBIX IMPOLECCOB, MOTUBUPYET K
JalbHEUIIEMy H3YYEHHUIO TTPEAMETA.

[Ipennourenne oTAAETCS HATJIATHO-KOHCTPYKTUBHOMY METO Ty 00Y4YEHHUS, TO €CTh TEOPETHUECKHE
3HaHUA UMEIOT B CBOEU OCHOBE YYBCTBCHHOCTH HpeHMeTHO—HpaKTquCKOﬁ OCATCIIBHOCTH. Pa3Burue
MIPOCTPAHCTBEHHBIX MIPEICTABICHUN Yy YUAIIUXCS B Kypce CTEPEOMETPHUH ITPOBOAUTCS 38 CUET PEIICHUS
3a/la4 Ha CO3JaHHME MPOCTPAHCTBEHHBIX OOpa30B M 3a/lay Ha OMNEPUPOBAHHE IPOCTPAaHCTBEHHBIMU
obpazamu. Co3nanue obpasza MPOBOAMUTCS C OMOPON HA HATJISAHOCTh, a ONEPUPOBAaHUE 00pa3oOM — B
YCIIOBUSIX OTBJICYEHUS OT HATJISAHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 UCXOJHOTO COJAEPIKAHMSL.

OcHoBHBIE cozepxaresbHble TMHUU Kypca «['eomerpun» B 10—11 knaccax: «MHOTOrpaHHHKNY,
«IIpssMBle M TMJIOCKOCTH B MPOCTPAaHCTBe», «Tema BpameHus», «BekTopbl W KOOpIMHATHI B
pocTpaHcTBe». @OpMUPOBAHUE JIOTUUECKUX YMEHUH paclpeeliieTcsl He TOJIBKO M0 COAEPKaTEIbHbIM
JUHUSAM, HO U 110 ToAaM 00ydeHHUs Ha YPOBHE CPEHEro 0011ero oopa3oBaHusl.

Copepxanunie oOpa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ylibTaTaM OCBOEHHsS paboueit
MPOrpaMMBbl, paclpeneiéHHbIM [0 TojaM OOy4deHHs, CTPYKTYpUPOBAHO TakKUM o00pa3oM, YTOObBI
OBJIAQJICHUE TEOMETPUYECKUMHU MOHATUSMHU M HABBIKAMHU OCYILECTBIBUIOCH IOCJEN0BATEIBHO U
MOCTYNATENbHO, C COOIOJCHUEM MPUHIUIIA PEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAINUCH B
oOILIyI0 cUCTEMY T€OMETPUUECKUX MPEICTABICHUM 00yJaronXcs, pacupsis U yrayomss e€, oopasys
MIPOYHBIE MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJTAHE

Ha u3zyuyenue reomerpuu orBoautea 2 yaca B Hegenmto B 10 kimacce u 1 yac B Hepemto B 11 kiacce, Bcero
3a 7Ba rojia ooyuenus - 102 yqeOHBIX yaca.
COJEPKXAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMbIe U IIIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUS cTepeoMeTpuu. Touka, mpsmMasi, MIIOCKOCTb, MpocTpaHCcTBO. [ToHsaTue 00
aKCMOMAaTHYECKOM IIOCTPOEHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3aumHOe pacnosiokeHue NpsMbIX B IPOCTPAHCTBE: IEPECEKAIOUIUECS, NapajuleibHblE U
CKpellMBaoIuecs npsamsele. [lapannenbHOCTh NPAMBIX U TUNIOCKOCTEH B MIPOCTPAHCTBE: MapajliebHbIE
IIpsIMBIE B IPOCTPAHCTBE; MApPAJIEIBHOCTD TPEX MPSAMBIX; MAPAJITIEIBHOCTD MPSMOM U INIOCKOCTHU. Y TJIbI
C COHAIIpaBJICHHBIMH CTOPOHaMH; Yrojl MeEXJ1y MpsAMbIMM B npocTpaHcTBe. IlapamiensHOocTh
IUIOCKOCTEN: TNapajulelbHble IIJIOCKOCTH; CBOMCTBA HapauielbHbIX IUIOCKOocTed. [Ipocreiimume
MPOCTPAHCTBEHHBIE (PUTYPHI Ha MJIOCKOCTU: TETPadp, KyO, Mapasuiesenune1; MoOCTPOSHHE CEUeHUH.



[lepneHIuKyIIpHOCTh NPAMON M IUIOCKOCTU: TNEPHEHIUKYISIPHBIE NPSMbIE B IPOCTPAHCTBE,
IIpsIMbIE MapajUIeNIbHbIE U NEPIIEHIUKYIISPHbIE K IIJIOCKOCTH, IPU3HAK NEPIEHAUKYISIPHOCTH NPSAMON U
IUIOCKOCTH, TEOpPEMA O MPSAMOU MEPHEHAUKYIAPHON IUIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJ MEXKIY
IIPSIMOM M IUIOCKOCTBIO; JBYIPAHHBIM YroJj, JIMHEWHBIA yroJl IByrpaHHoro yria. llepnennukynsap u
HAaKJIOHHBIE: PACCTOSIHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSIHUE OT IPSAMOM 10 IJIOCKOCTH, IIPOEKIMS
¢burypel Ha TUIOCKOCTH. [lepneHIMKYISIPHOCTD IUIOCKOCTEH: MPU3HAK NEPHEHIUKYIIPHOCTH JIBYX
mrockocreil. Teopema 0 TpEX NEepHEeHIUKYIIApaAX.

MHOrorpaHHHuKHU

[loHsiTHE MHOTOrpaHHUKA, OCHOBHBIE AJIEMEHThl MHOTOTPAaHHHMKA, BBIIYKJIBIE W HEBBIYKIIbIE
MHOTI'OTPaHHUKH; pPa3BEPTKAa MHOTOrpaHHMKA. [Ipu3ma: n-yrospHas Ipu3Ma; T'PaHHM M OCHOBAHUS
IIPU3MBI; MIpsiIMasi U HAKJIOHHAs NpU3Mbl; OOKOBas U IOJIHAs IOBEPXHOCTH Npu3Mebl. [lapamnenenunern,
MIPSIMOYTOJIBHBIM MapajulesIeNANel W ero cBoMcTBa. [Impammpna: n-yronpHas mnupamuia, TpaHU U
OCHOBaHME MUpPaMU[bl; OOKOBas W IOJIHAS MOBEPXHOCTh MUPaMHJbl; MpaBUIbHAsS U yCEUEHHAs
nupamMuia. JIEeMEHThl MpU3Mbl U nupamuabl. [IpaBuiibHbIE MHOTOTPAHHUKU: MOHSATHE MPABUIBHOTO
MHOTOTpaHHUKA; PaBUJIbHAS NPU3Ma U NPaBUIIbHAS IUPaMK/Ia; PAaBUIIbHAS TPEYroJibHas MpaMuia u
MpaBWIIbHBIN TeTpasap; KyO. [IpencraBiaenre o mpaBUIBHBIX MHOTOIPAaHHUKAX: OKTa’p, T0AEKadIp U
nukocasap. CedyeHus MPU3Mbl U TUPAMU/IBL.

CummeTpHs B IPOCTPAHCTBE: CUMMETPHUSL OTHOCUTENIBHO TOYKH, IPSIMOM, TNIOCKOCTH. DJIEMEHTHI
CUMMETpPUHU B MUPAMUIaX, apasieienurnenax, IpaBUIbHbBIX MHOTOTpaHHHUKAX.

Brruncnenue »ieMEHTOB MHOTOTPAaHHHMKOB: pE&Opa, auaroHanu, yriel. [lmomans OOKOBOMA
MOBEPXHOCTH W TIOJHOW MOBEPXHOCTU HPSIMOM NPU3MBI, IUIOIIAJh OCHOBaHUi, TeopemMa O GOKOBOM
MOBEPXHOCTH NpsMON mpusMbl. [Inomaas OOKOBONW MOBEPXHOCTH M MOBEPXHOCTU MPaBUILHOM
MMpaMHIbl, TeOpeMa o Iwiomaau yceu€HHo mupamuzpbl. [lonstue 06 o0béme. OOBEM NMUpaMHIIbL,
MIPU3MBI.

[Topo6Hble Tena B mpocTpancTBe. COOTHOUICHUS MEXAY IJIOIIAIMU MOBEPXHOCTEN, 00bEMaMu
MOI0OHBIX TEI.

11 KJIACC

Tena ppamenust

Hununapuyeckas  MOBEPXHOCTb, OOpa3yloliye  IMJIMHIPUYECKON  MOBEPXHOCTH, OCh
UWIMHAPUYECKON moBepXHOCTH. Llumuuap: ocHOBaHUS U OOKOBasi MOBEPXHOCTh, OOpa3ymollas U OCh;
Ionaab OOKOBOM M MOJIHON MOBEPXHOCTH.

Konunueckast moBepxHOCTb, 00pa3yrolne KOHUYeCKOH MOBEPXHOCTH, OCh U BEpIIMHA KOHUYECKOU
noBepxHocTu. KoHyc: ocHOBaHHMe W BepiuHa, oOpa3yollas U OCh; IUIOIIAAs, OOKOBOW U TOJTHON
MMOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yIolIe U BHICOTA; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHtp, paauyc, AUAMETp; IUIOMIAAL MOBEepXHOCTH cdepsl. Bianmuoe
pacnoiokeHue cdepsl 1 MIO0CKOCTH; KacaTelbHas INIOCKOCTh K cdepe; Iiomanb chepol.

N3o00paxkenue Ten BpalieHUs Ha IIOCKOCTH. Pa3BépTka HMIMHIpaA U KOHYCA.

KoMOuHnamuu ten BpamieHUs ¥ MHOTOTPAaHHUKOB. MHOTOIpaHHUK, ONMHMCAHHBIM OKOJIO CQepsl;
cdepa, BMcaHHasi B MHOTOTPAHHUK, UM TEJIO BPaIllEHUSI.

[Tonsite 06 00BEMe. OcHOBHBIE CBOICTBa 00BEMOB Tell. Teopema 00 00bEME PSIMOYTOJILHOTO
napajuienenunena u cueactsus u3 He€. O0bEM nuiIMHApa, koHyca. O0bEM I1apa u IIoImaas chepsl.

ITonoOHbIe Tena B npocTpaHcTBe. COOTHOMIEHUS MEXTY IJIOMAASIMU MOBEPXHOCTEH, 00bEMaMu
MOJOOHBIX TE.

Ceuenust nunuHApa (MapasielbHO U MEPHIEHAUKYISIPHO OCH), CeUeHHUs KOoHyca (MapajielbHoe
OCHOBAHUIO U IPOXOJILEE YEPE3 BEPILNHY), CEUEHUS 111apa.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

Bekrtop Ha miockoctd M B mpocTpaHcTBe. CIOXKEHHME M BBIUMTAHUE BEKTOPOB. YMHOKEHHE
BEKTOpa Ha 4uciao. Pa3noxeHue BekTopa IO TpEM HEKOMIUIAHApHBIM BekTopaM. llpasuio
napajienenumnena. Pemenue 3anay, CBA3aHHBIX C MPUMEHEHHMEM MPABHII JIEUCTBHI C BEKTOpamH.
[IpssmoyronpHas cucrema KOOpAMHAT B npocTpaHcTBe. KoopanHatel Bektopa. IIpocreiimue 3anaun B
KOOpJAuHaTax. Yrojq Mexay Bekropamu. CkanasipHOE NpOU3BEJECHHE BEKTOPOB. BrlumcieHue yrios
MEXy IPSIMBIMU U TJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN METOJ NP PEIICHUH T€OMETPUUYECKUX
3a/1ay.



IINIAHUPYEMBIE PE3YJIbTATBI

JIMUHOCTHBIE PE3YJIbTATHBI

JIM9HOCTHBIE pe3yabTaThl OCBOGHHUS MPOTpaMMBI  ydeOHOro mpeamera «MaremaTukay»
XapaKTEPU3YIOTCS:

I'pa:knanckoe BocnuTaHue:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON TIO3HUIIMHA 00YJAFOIIET0Cs] KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHUMCKOTO OOIIECTBA, MPEACTABICHUEM O MATEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHHS
Pa3IMYHBIX CTPYKTYD, SIBJICHUMN, TPOIIEAYP IPakIaHCKOTO 00IIecTBa (BBIOOPHI, OTIPOCHI U ITP.), yMEHUEM
B3aMMO/ICHCTBOBATH C COIIMATLHBIMA HHCTUTYTAMH B COOTBETCTBHH C UX (DYHKIIUSIMU U HA3HAYCHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO POCCUMCKON TI'pa)KJAHCKOW HIEHTUYHOCTH, YBAXKEHUS K MPOLUIOMY H
HACTOSIIEMY POCCHICKONW MaTeMaTHKU, ICHHOCTHBIM OTHOIIEHHEM K JIOCTIIKEHHSIM POCCHUCKUX
MAaTEMAaTUKOB M POCCUIICKON MaTeMaTUYECKOW IIKOJbI, K HCTIOJIb30BAHUIO 3TUX JTOCTUKEHUHN B APYTUX
HayKax, TEXHOJIOTHUAX, Chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAHUEM JYXOBHBIX IIEHHOCTEH POCCHUIUCKOTO Hapoja; c(hOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUSI, ’TUYECKOTO MOBE/ICHHUS, CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTIKCHHUN HAyKH U
NESTETHFHOCTBIO YUEHOTO; 0CO3HAHMEM JIMYHOTO BKJIAJa B IOCTPOEHNUE YCTOWYHUBOTO Oy IyIIETO.

JcTeTuYecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOIIICHHUEM K MHPY, BKIIIOYAs ICTETHKY MaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/lad, PEIICHHH, pPACCYKIACHHI; BOCIPUUMYMUBOCTRIO K MaTEMaTUYECKHM acCIeKTam
pa3IUYHBIX BHJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

c(OpPMUPOBAHHOCTHIO YMEHHSI MIPUMEHITh MaTeMAaTUYECKUE 3HAHMSI B MHTEpEcax 3J0pPOBOTO U
0e30macHOro 00pasa KU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3JI0pPOBbIO (30pOBOE MHUTAHUE,
cOalaHCUPOBAHHBIN PEXXUM 3aHITHH W OTABIXA, PEryispHas (pu3nuecKas akKTUBHOCTH); (U3HUUIECKOTO
COBEPILEHCTBOBAHUS, IPU 3aHATUAX CHOPTUBHO-03J0POBUTEIIBHON JEATENBHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPY/AY, OCO3HAaHUEM IIEHHOCTH TPYJOJIO0HUS; HHTEPECOM K pa3IMuHbIM cepam
podeccHoHAIbHON /1eATEIbHOCTH, CBSI3aHHBIM C MAaT€MaTUKONM M e€ MPHIOKEHUSIMU, YMEHUEM
COBEpIIaTh OCO3HAHHBIA BBIOOpP Oynymieil mpodeccuu U peanu3oBbHIBATH COOCTBEHHBIE >KM3HEHHBIE
IJIaHbl; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYecKOMY OOpa30BaHMIO U CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEM KU3HHM; FOTOBHOCTHIO K AKTMBHOMY YYacTHIO B PEIICHMM NMPAKTUYECKHX 3a]ad
MaTeMaTHYECKOUN HAPaBICHHOCTH.

JKO0JI0TrHYeCKOe BOCIIUTAHHE:

cOPMUPOBAHHOCTHIO ~ KOJOTHYECKOW  KYIbTYphl, TOHUMAaHHEM BJMSHHS  COLMAIBHO-
HKOHOMMUYECKUX MPOLIECCOB Ha COCTOSIHUE MPUPOJHON U COLIMATBHON Cpeibl, 0CO3HAHUEM TTI00aTbHOTO
XapakTepa SKOJOTHYEeCKHX MpoOJieM; OpHUEeHTaluell Ha MPUMEHEHHEe MaTeMAaTHUYeCKUX 3HAHUM s
pelieHus 3a7a4d B 00JIaCTH OKPYKAroIIel cpeibl, IUTAHUPOBAHUS MOCTYIKOB U OLEHKU UX BO3MOXKHBIX
MOCJEACTBUH JIs1 OKPYXKAIOLIEH CpPebl.

IleHHOCTH HAYYHOIO NTO3HAHUA:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH ¥ OOIIECTBEHHOW MPaKTUKU, MOHUMAHUEM MaTeMaTH4YecKOW Hayku Kak chepbl YeloBEYECKOI
NEeSATENbHOCTH, 3TANlOB €€ Pa3BUTHUS M 3HAUMMOCTHU JJI1 Pa3BUTHS LIMBUIM3ALUN; OBJIAJCHUEM SI3bIKOM
MaTeMaTUKd W MaTEeMaTU4YeCKOM KyJbTypOl KaK CpeACTBOM TMO3HAaHUS MHUPA; TOTOBHOCTHIO
OCYHIECTBJISITh MPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATEIbHOCTh UHIMBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATHI

MeranpeaqMeTHble pe3ylbTaThl OCBOEHHUS IPOrpaMMbl ydeOHOTo mpeamera «MaremaTukay
XapaKTepU3yOTCs OBJIAJICHUEM YHUBEPCAIbHBIMU HO3HAGAM ENbHBIMU OCUCMEUAMY, YHUBEPCATTLHBIMU
KOMMYHUKAMUBHLIMU OlICIBUAMU, YHUBEPCATbHbIMU PeYIAMUGHBIMU OCLICEUAMU.



1) Ynusepcanvuvie noznasamenvhuie oeticmeusi, obecneuugarom @Gopmuposarue  0A308biX
KOCHUMUBHBIX NPOYECcco8 o00yuanuuxcsi (0ceoeHue Mmemooos NO3HAHUSL OKPYAHCAIOUIe20 Mupa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHutl pabomams ¢ ungopmayuel).

ba3oBble joruyeckue a1ecTBus:

BBISIBIISITh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPH3HAKA MATEMATHYECKUX OOBEKTOB, IOHSTHIA,
OTHONIICHWA MEXKIY TMOHATUAMHU; (OPMYIUPOBATH OMPEICICHUS TIOHATUN; YyCTaHABJIMBAThH
CYIIECTBCHHBI MPHU3HAK KIACCU(PUKAIMK, OCHOBAHUS JUIS OOOOIICHWS W CPAaBHECHHUS, KPUTEPHUU
MIPOBOJIMMOTO aHATN3a;

BOCIIPHHUMATH, (POPMYIIHUPOBATH U MPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIBHBIC H OTPHUIATEIHHBIC,
€IMHUYHBIC, YACTHBIC U OOIIUE; YCIOBHEIE;

BBISIBIISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W IMPOTHUBOPEUYHUss B (haKTax, JaHHBIX,
HAOJIIOJICHUSX W YTBEPXKJICHUSAX; TpeiaraTh KPUTEPHH JUIS BBISBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNI;

JIeNIaTh BBIBOJIBI C UCTIOJB30BAHUEM 3aKOHOB JIOTHKH, JICTYKTHBHBIX M WHIYKTUBHBIX YMO3aKITFOUCHUMH,
YMO3aKJIFOUEHUH 110 aHAJIOTUU;

MPOBOJUTH CAMOCTOSTEIBHO JIOKA3aTeIbCTBA MATEMAaTUYCCKUX YTBEPKJICHUH (TIpSIMBIE H  OT
MIPOTUBHOTO), BBICTPANBATh APTyMEHTAIUIO, MPUBOJAUTH MPUMEPBI U KOHTPIPHUMEPHI; 000CHOBHIBATH
COOCTBEHHBIC CYXICHHS M BBIBOJIBI;

BBIOMpATh CIIOCOO pelieHus yueOHO! 3a/1auM (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHMUs, BBIOUPATH
HanboJIee MOAXO NN C YYETOM CAMOCTOSITENIFHO BBIICIIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBartesbcKue 1eHCTBUS:

HCII0JIb30BaTh BOMPOCH KaK HMCCIICIOBATEIbCKUI WHCTPYMEHT TO3HAHUS; (OPMYITHPOBATH BOMIPOCHI,
(duKcHpyOIIre MPOTHBOPEUNE, TPOOJIEMY, yCTaHABIMBATHL HCKOMOE | JJaHHOE, (POPMHPOBATH THITOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUI0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIM OJKCIIEPUMEHT, MCCIEI0BAHUE [0 YCTaHOBJICHHUIO
O0COOEHHOCTEl MaTeMaTH4ecKOro OObeKTa, SBJICHMS, MPOIECcca, BBISBICHUIO 3aBHCHUMOCTEH MeEXIy
00BeKTaMU, SIBJICHUSMH, [TPOLIECCaMU;

CaMOCTOSITEIFHO (POPMYITHPOBATH 00OOIIIEHHUS ¥ BHIBOIBI ITO pe3yiIbTaTaM IPOBEAEHHOTO HAOIIOACHHS,
UCCIIeIOBaHUS, OLIEHUBATh I0CTOBEPHOCTh MOJYYEHHBIX Pe3yNbTaTOB, BEIBOJOB U 00001IEHN;
MIPOrHO3UPOBATH BO3MOXHOE Pa3BUTHE MTPOLIECCA, & TAKKE BBIABUIaTh MPEINOJIOKEHUS O €r0 Pa3BUTHH
B HOBBIX yCJIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIISITH JIEDUIIUTHI MHPOPMAIINH, JaHHBIX, HEOOXOIUMBIX Ui OTBETa HA BOIPOC U JAJSl PEIICHUS
3a/1a4u;

BBIOMpATh MH(POPMAINIO0 U3 UCTOYHHKOB PA3IMYHBIX THUIIOB, aHAJIU3UPOBATH, CHCTEMATU3UPOBATH U
MHTEPIPETUPOBATH HHPOPMAITUIO PA3IUYHBIX BUAOB U (OPM MPECTABICHUS;

CTPYKTYpUpOBaTh HH(OPMAILMIO, TPEACTaBIATH €€ B pPa3IUYHBIX ¢dopMax, HILIIOCTPUPOBATH
rpagu4ecKu;

OIICHUBATh HAAEKHOCTh HH(POPMALIMH TTO CAMOCTOSITENILHO CHOPMYITHUPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvuvie KOMMyHUKamugHbwle Oelicmeus, obecneuusaiom chopmupogannocms
COYUANBbHBIX HABLIKOE 00YUAOUWUXCAL.

OO0wmenne:

BOCIIPUHUMATH U (POPMYIHUPOBATH CYXKIECHHUS B COOTBETCTBUH C YCIOBHIMHU U LIETSIMU OOIIEHHS; SICHO,
TOYHO, TPAMOTHO BBIPAKATh CBOIO TOUYKY 3pEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX, TaBATh MOSICHEHUS
10 X0y pelIeHUs 3a/1a4l, KOMMEHTHPOBATh NOJMyYEHHBIN Pe3ysbTar;

B X0Jie OOCYXJIEHUSI 3aJlaBaTh BOIMPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl, MPOOJIEeMbI, perraeMoin
3a/lauM, BBICKA3bIBAaTh HJIEW, HAIICJICHHbIE Ha TIOWUCK DEIIEHUS; COIMOCTABISATH CBOM CYXKACHUS C
CYXKJCHUSIMH JPYTUX YYaCTHUKOB JHANiora, OOHApYKHMBATh pa3jHude M CXOJICTBO TO3UIIHH; B
KOPpPEKTHOH (opMe hopMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKEHHUS;

MIPEJICTaBIIATh PE3yAbTaThl PEIICHUS 3a7auH, SKCIIEPUMEHTA, UCCIIEAOBAHUS, TIPOEKTA; CAMOCTOSITETEHO
BBIOMpATH (hOpMaT BBICTYIUJICHHSI ¢ YUETOM 3a7ad MIPE3CHTAIIMHU U OCOOCHHOCTEH ayAUTOPHH.

Cotpyannuecrso:

MOHUMATh M HUCHOJB30BaTh MPEUMYIECTBA KOMAHIHOW M MHAWBUIYaTbHOW pabOTHI MpPU pEIICHUU
y4eOHBIX 3a/1a4; MPUHUMATh 11eJb COBMECTHOH IEATEIBHOCTH, IUTAHUPOBATH OPTaHU3AINI0 COBMECTHOM



paboThl, pacmpenenars BUABI padOT, JOTOBapUBATHCSA, OOCYKIATh IMPOLIECC M Pe3ylbTaT pabOThI;
0000111aTh MHEHHUS HECKOJIBKUX JIFOLEH
y4acTBOBATh B TPYIIIOBEIX GopMax paboTel (00CyKacHHs, 0OMEH MHEHHIA, «MO3TOBBIC IITYPMBD) U
WHBIC); BBIMIOJIHATH CBOIO YacTh PAaOOTHl M KOOPAMHHPOBATH CBOU JCUCTBHUS C JPYrUMHU UICHAMHU
KOMaH/IbI; OIICHUBATh KAYECTBO CBOETO BKJIa/Ia B OOIIHIA IIPOIYKT IO KPUTEPHUSIM, CHOpMyIHpOBaHHBIM
YY9aCTHUKAMH B3aUMOICHCTBHSL.

3) Vuusepcanvhvle pecynamuensle oelicmsus, obecneuusaiom  QopmMuposanue  CMblCIO8bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranu3anus:
COCTABJIATH TUIAH, AITOPUTM PELICHUS 33]]a9H, BRIOUPATH CIIOCO0 pemIeHus ¢ y4ETOM UMEIOLTUXCS
PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C
y4€TOM HOBOM MH(OpMAIUu.

CaMOKOHTPOJIb:
BJIQJIETh HABBIKAMHU TIO3HABATENFHOW pE(IEKCHH KaKk OCO3HAHHs COBEpIIAEMBIX JCHCTBUHA W
MBICTIUTEIIBHBIX IPOIECCOB, MX PE3YJAbTATOB; BIANETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIIS
mporiecca M pe3yibTara pelieHus MaTeMaTHYeCKO 3a/1a4H;
MIPEIBUJIETh TPYJAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH PEIICHUU 33J]a4d, BHOCUTh KOPPEKTHUBHI B
NESTEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITCNIBCTB, JIAHHBIX, HAMJICHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEN;
OIICHUBATh COOTBETCTBUE pe3yibTaTa IEINH W YCIOBUSM, OOBSICHATH NMPHUYUHBI JOCTHKCHUS WIN
HEJOCTHKCHHS PE3YJIbTaTOB JICATSIBHOCTH, HAXOJWUTh OIIMOKY, JaBaTh OICHKY MPHOOPETEHHOMY
OTIBITY.

INPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

OmnepupoBaTh MOHATUSMH: TOUKA, TIPSMasi, TUIOCKOCTb.

[TpuMeHsTh aKCHOMBI CTEPEOMETPHUH U CIICACTBUS M3 HUX MPH PEIICHHH T€OMETPHUECKUX 3a/1a4.

OmnepupoBaTh MOHATUSMHE: MTAPATUICTBHOCTD U TIEPIICHIUKYISIPHOCTD PSMBIX H TIOCKOCTEH.

KnaccugunuposaTh B3aMMHOE PACIIOIOKEHHE PSIMBIX M IDIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh MOHATUSMU: JABYTPAHHBIA YTOJI, TPaHH JIBYTPAaHHOTO yIiia, peOpo JBYTPaHHOTO
yriia; JMHEWHBINH Yrojl IBYrPaHHOTO yriia; TpalyCHasi Mepa IByrpaHHOTO yIia.

OmnepupoBaTh MOHATUSMH: MHOTOT'PaHHUK, BBIITYKJIBIH U HEBBITYKJIBI MHOTOTPAHHUK, 3JIEMEHTHI
MHOTOI'paHHHKA, TPABUIIBHBI MHOTOTPaHHUK.

Pacnio3HaBaTth OCHOBHBIC BHJbI MHOTOTPAaHHHKOB (MMpaMuia; NPU3Ma, TMPSIMOYTOJIbHBINA
napajuiefnienumnesn, Kyo).

KnaccupunupoBaTh MHOTOTPaHHHUKH, BHIOMpAas OCHOBaHHs Uil KiacCU(UKAIMK (BBITYKIIbIC H
HEBBIMYKJIBIC MHOTOTPAaHHHUKH, TPAaBUJIbHBIC MHOTOTPAHHUKHU; TMPSMbIE W HAKJIOHHBIC TPU3MBI,
napajuIeJICUIIC bl ).

OnepupoBaTh MOHATUSAMH: CEKYyIIasl INIOCKOCTh, CEUCHNE MHOTOTPAHHHKOB.

OOBSCHSTD MPHHITUIIBI TIOCTPOCHUSI CEUYCHHI, UCIIOJIb3YS METO/ CIIC/IOB.

Crtpoutb ceueHnss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBITIOJIHATH (BBIHOCHBIE) MIIOCKUE YEPTEKHI
13 PUCYHKOB MPOCTBIX O0BEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y.

Pematp 3amaum Ha HaXOXXIEHHE T€OMETPHUYECKHX BEIMYMH MO 00pasliaM WM ajJropuTMam,
MIPUMEHSS] U3BECTHBIC aHATTMTUYECKUE METO/IbI TIPU PEIICHUH CTaHAaPTHBIX MaTeMaTUYEeCKHX 33]a4 Ha
BBIYHCIICHUE PACCTOSHUI MEXK Iy ABYMSI TOUKaMU, OT TOUKHU JI0 IPSIMOM, OT TOUKH JI0 TUIOCKOCTH, MEKIY
CKPEIUBAIOIIUMHUCS MPSIMBIMU.

Pematp 3amaum Ha HaXOXXIEHHE T€OMETPUYECKHX BEIMYMH MO 00pasliaM WM aaropuTMaM,
MIPUMEHSST U3BECTHBIC AaHATTMTHYECKHUE METO/IbI MIPU PEIICHUH CTaHIAPTHBIX MaTEMaTHYECKUX 3aJ1a4u Ha
BBIYHCIICHUE YTIIOB MEXAY CKPEIIMBAIOIIUMUCSA MPSIMBIMU, MEXIY NPSIMOU U TMIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMU, IBYTPAaHHBIX YTIIOB.

Boruncnsate 00bEMBI U TUIOMIATM TMOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MUpamuaa) ¢
MpUMEHEHHEM (OpPMYJ; BBIUUCIATH COOTHOIIEHHUS MEXAY TUIOMIANIMU TOBEPXHOCTEH, 0O0bEMaMu
MO0OHBIX MHOTOTPaHHUKOB.



OnepupoBaTh NOHATUSIMU: CUMMETPUSL B IIPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPHH;
LEHTP, OCh U TUNIOCKOCTh CUMMETPUH (PUTYPHI.

W3BnekaTh, MpeoOpa3oBbIBaTh W HHTEPIPETHPOBATH HH(POPMAIUIO O MPOCTPAHCTBEHHBIX
reOMETPUUECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTEkKaxX U PUCYHKAX.

[TpumensTh reomMeTpruecKue (haKThl s PEHICHUS CTEPEOMETPUIECKUX 3a/1a4, TIPEATIOIarafoInuX
HECKOJIbKO LIaroB PELEHUs], €CJIU YCIOBUS IPUMEHEHHUS 3a/1aHbl B IBHOU (hopMe.

[IpuMeHATH MpocTeNne NPOrpaMMHBIE CPEICTBA U MIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI
IIPU PELICHUH CTEPEOMETPUYECKUX 3a1a4.

[IpuBOIUTE IpHUMEpPHI MAaTEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U KU3HH, PACIIO3HABATH
IIPOSIBJICHUE 3aKOHOB F€OMETPHUU B UCKYCCTBE.

[IpuMeHATH ITOJTydEHHBIE 3HAaHUSI HA IIPAKTUKE: AHAJIM3UPOBATH PEAJIBHBIE CUTYal[UU U IPUMEHSATh
M3YYEHHbIE MOHATHS B MpOIEcCce MOUCKAa PElIeHUs MaTeMaTUYecKu c(hopMylInpoBaHHOW MpoOIeMsbl,
MOJIEIMPOBATh PEAIbHBIE CHUTYyallUM HA S3BIKE T'€OMETPUH, HCCIEAOBATh MOCTPOCHHBIE MOJEIU C
HCII0JIb30BAHUEM T€OMETPUYECKUX MOHATUH M TeopeM, ammapara anreOpbl; pemarb MPaKTHYeCKHe
3a/1auy, CBSA3aHHBIE C HAXO0K/IEHHUEM I€OMETPUYECKUX BEJINYHH.

11 KJIIACC

OnepupoBaTh TOHATUSAMU: IWIMHIPHYECKAs TOBEPXHOCTh, OOpa3yrolIue IMIHHIPHICCKON
MMOBEPXHOCTH; IMHJIUHAP; KOHWYECKAs MOBEPXHOCTh, 00pa3yroIIHe KOHHYECKON MOBEPXHOCTH, KOHYC;
chepudeckas MoBepXHOCTb.

Pacmo3naBate Tena Bpamenust (MWIMHIP, KOHYC, cepa U map).

OOBICHATH CITOCOOBI TIOJTYUCHHUSI TEJT BPAIICHHUS.

KnaccudumupoBaTs B3anMHOE paciosioxkeHue chepsl U MI0CKOCTH.

OnepupoBaTh MOHATHUAMU: IAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CETMEHTA; IIapOBOM
CJIOM, OCHOBaHKE IAPOBOTO CJIOSI, BEICOTA IIAPOBOIO CJIOS; IAPOBOM CEKTOP.

Boruncnsate 00BEMBI M IJIOHIAAM TMOBEPXHOCTEH TEN BpaIeHUs, T€OMETPUYECKUX TeNl C
MpUMEHEHHEM (OPMYIIL.

OnepupoBaTh MOHATHSAMHU: MHOTOIPAaHHUK, BIMCAHHBIA B c(epy U OMHCAHHBIN OKOJIO Chepsl;
cdepa, BucaHHasi B MHOTOTPAHHUK UJTU TEJIO BPAIICHHUS.

BbIyncnsaTh COOTHOLICHHS MEKIY TUIOMIAIIMU OBEPXHOCTEN 1 00bEMaMU TIOTIOOHBIX Tell.

N3o00paxkaTte wu3yyaemble (UIYppl OT PYKH U C TPUMEHEHHUEM [MPOCTHIX UYEPTEKHBIX
UHCTPYMEHTOB.

BbInosiHATE (BBIHOCHBIE) IIIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00bEMHBIX (DUTYpP: BUJI CBEPXY,
cOOKY, CHU3Y; CTPOUTh CEUEHUS TeJl BpallleHusI.

W3Bnekarb, HHTEpHpPETHPOBaTH U MpeoOpa3oBbIBaTh HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMeTpHUECKUX QUrypax, MpeACTaBICHHYIO Ha YePTEKAX U PUCYHKAX.

OnepupoBarh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BoInonHATh JeiCTBUS CIOXKEHHUS BEKTOPOB, BBHIUMTAHUS BEKTOPOB M YMHOKEHHS BEKTOpa Ha
YHCII0, 00BACHATH, KAKUMH CBOMCTBAMU OHU 00JIa1aIo0T.

[TpuMeHsTh npaBUiIO Napasuieenunena.

OnepupoBaTh MOHATUSMU: JEKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOpPA, YrOJd MEXIY BEKTOPAMH, CKAISPHOE MPOU3BEACHUE
BEKTOPOB, KOJUIMHEAPHBIE U KOMITJIAHAPHBIE BEKTOPBHI.

Haxonuth cyMMy BEKTOpPOB U MPOU3BENEHHE BEKTOpa HA YHUCIO, Yrol MEXAy BEKTOPaMH,
CKaJsIpHOE TIPOU3BEICHIE, PACKIIAIBIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3a/aBath MIOCKOCTh YPAaBHEHHEM B JIEKAPTOBON CHCTEME KOOPIUHAT.

[TpumeHsTh TeoMeTpruecKkre PaKThl AT PEHICHUS CTEPEOMETPUUYECKHX 3a/1a4, TPEINOIaralonux
HECKOJIBKO IIaroB PeIIeHus], €CITU YCIOBUS MPUMEHEHUS 3a/IaHbl B IBHOU GopMe.

Pemate mpocteiline reoMerprueckde 3aladdl Ha TPUMEHEHHE BEKTOPHO-KOOPAWHATHOTO
MeTO/1a.

Pemarp 3amauM  Ha  J0Ka3aTENbCTBO MaTEeMAaTHUECKUX OTHOIIEHMH W HaXOXACHUE
TreOMETPHYECKUX BETTUYHH 0 00pa3am WK alropuTMam, IPUMEHsISI U3BECTHBIE METOIbI IIPU PEIICHUN
CTaHJIaPTHBIX MaTEeMaTUYECKHX 3aJau.



IIPU PELIEHUH CTEPEOMETPUUYECKUX 3aau.

MPOSABJIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC.

[IpumensaTh mpocTeiine NPOrpaMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI
[IpuBoaUTE MpUMEPHI MaTEMATHUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJE WM >KM3HH, PACIIO3HABATH

IIpuMeHATH ITOJTydEHHBIE 3HAaHUSI HA IPAKTUKE: AHAJIM3UPOBATH PEAJIHBIC CUTYal[UU U IPUMEHSATh

M3yYeHHBIE MOHATHUS B MPOLIECCE TOMCKA PEIICHUs MaTeMaTUYecKu COPMYIUPOBAHHON MPOOIEMEI,
MOJIENIMPOBATh PEAIbHBIE CHUTYyallMM HA S3bIKE T'€OMETPUM, HCCIEAOBATh ITOCTPOEHHBIE MOJEIN C
HCII0JIb30BAHUEM T€OMETPUYECKUX MOHATUN U TEOpeM, ammapara ainreOpbl; peniarb MPaKTHUECKHE
3a/1a4y, CBA3aHHBIE C HAXOKICHUEM I'€OMETPUYECKUX BEJINYHUH.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
No HaumeHoBaHME pa3aesioB U TeM KonnuectBo yacos ONeKTpOHHbIE
/i pOrpaMMBbI Bcero | Koutponsubie | Ilpaktudeckue (umudposbie)
paboThI padoThI o0pa3oBaTebHbBIC
pecypcbl
1 Beenenne B crepeomerpuio 10 Bubmoreka LJOK
https://m.edsoo.ru/1
c209e37
2 [IpsiMbIe U TIIOCKOCTH B 12 1 bubmmoreka LIOK
npoctpancTie. [lapamiersHOCTh https://m.edsoo.ru/1
MPSIMBIX U TNIOCKOCTEH c209e37
3 IleprieH IUKYJISIPHOCTD MPSIMBIX U 12 bubmoreka [IOK
TJTOCKOCTEH https://m.edsoo.ru/1
c209e37
4 Y6l MEXITY IPSIMBIMA U 10 1 bubmmoreka [IOK
IJIOCKOCTSAMU https://m.edsoo.ru/1
c209e37
5 MHoTrOorpaHHUKH 11 1 bubmoreka [IOK
https://m.edsoo.ru/1
c209e37
6 OO6BEMBI MHOTOTPaHHUKOB 9 1 bubmmoreka [JOK
https://m.edsoo.ru/1
c209e37
7 IToBTOpEHME: CEUCHMS, PACCTOSHUS 1 4 1 bubmmoreka [IOK
YTIIBI https://m.edsoo.ru/1
c209e37
OBLIEE KOJIMYECTBO YACOB I10 68 5 0
I[TPOTPAMME
11 KJIACC
No HaunmeHnoBanue pazzenoB u TeM KonuyectBo yacoB DNEKTPOHHBIE
n/n IIPOrPaMMBbI Bcero | Kontponbehbie | IlpakTuueckue (mndpossie)
paboThI padoTsI o0pa3oBaTeNnbHbIE
pecypebl
1 Tena BpateHus 12 Bubnuoreka IJOK
https://m.edsoo.ru/1
c209e37
2 OOBEMEI TeI 5 1 bubmmoreka LIOK
https://m.edsoo.ru/1
c209e37
3 BexTops! 1 KOOpAUHATHL B 10 1 bubmmoreka IJOK
IIPOCTPAHCTBE https://m.edsoo.ru/1
c209e37
4 [ToBTOpeHue, 0600IIEHHE, 7 1 bubmnoreka LIOK
cucTeMaTu3anysa 3HaHUH https://m.edsoo.ru/1
c209e37
OBLIEE KOJIMYECTBO YACOB I10 34 3 0

[NPO'PAMME




IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
No Tema ypoka KonuyectBo yacos Harta ONEKTPOHHBIE
n/m Bcero | Konrtpon | [Ipaktuue | u3ydeHus uugpoBbIe
bHBIC CKHue o0pa3oBaTebHbBIC
paboThI paboTsI pecypchbl

1 OcCHOBHBI€ MTOHATHS CTEPEOMETPUHU: 1 Bubmmorexa LJOK
TOYKa, IpsiMasi, ITOCKOCTh, https://m.edsoo.ru/a
npocTtpancTBo. [IpaBuna ecc77cd
M300pakKeHUs HA PUCYHKAX:
M300pakeHUs TIOCKOCTEH,
MapauIeIbHBIX MPSMBIX (OTPE3KOB),
CepelHbI OTpe3Ka

2 [lonsartusa: nepecekaromnyecs 1 Bubmoreka LJOK
IIJIOCKOCTH, TIEpECEeKaIoIMecs mpsiMast https://m.edsoo.ru/2
Y TUIOCKOCTh d8a9¢99

3 [TonsiTus: mepecekaronmecs 1 bubnuoreka ITOK
MJIOCKOCTH, TIEpECEKAIOINeCs mpsiMast https://m.edsoo.ru/d
Y TUIOCKOCTh b685e73

4 3HAKOMCTBO C MHOTOTpaHHHKAMH, 1 bubmoreka [IOK
n300pakeHue MHOTOIPaHHUKOB Ha https://m.edsoo.ru/a
pPHUCYHKaX, Ha TIPOEKITHOHHBIX 63959ed
yepTexax

5 Hauansabie cBeeHms 0 KyOe u 1 bubmoreka [IOK
IHpaMUIE, UX Pa3BEPTKH U MOJICIIH. https://m.edsoo.ru/b
CeuyeHust MHOTOTPaHHHUKOB 30dff38

6 Hauansabie cBeieHms 0 KyOe 1 bubmmoreka [IOK
IHpaMUIE, UX Pa3BEPTKH U MOJICIIH. https://m.edsoo.ru/3
CeueHust MHOTOTPaHHHUKOB d8ffd32

7 [TonsiTie 06 aKCHOMATHIECKOM 1 bu6mmoreka IJOK
TTOCTPOEHUH CTEPEOMETPUH: aKCHOMBI https://m.edsoo.ru/0
CTEPEOMETPHH M CIICACTBHS M3 HUX ccScdfe

8 ITousaTre 06 aKCHOMAaTHYCCKOM 1 bu6nmoreka IJOK
TTOCTPOEHUH CTEPEOMETPUH: aKCHOMBI https://m.edsoo.ru/2
CTEPEOMETPHH M CIICACTBHS M3 HUX 39c8cb4

9 [TorsiTHE 00 aKCHOMATHIECKOM 1 bu6mmoreka IJOK
TTOCTPOEHUH CTEPEOMETPHUH: aKCHOMBI https://m.edsoo.ru/6
CTEpEOMETPHH U CIIEACTBUS U3 HUX 5c6b106

10 | IToHsATHE 00 AKCHOMATHYECKOM 1 Bbubnuoreka IJOK
MTOCTPOECHUH CTEPEOMETPHH: AKCHOMBI https://m.edsoo.ru/2
CTEpEOMETPHH U CIIEACTBUS U3 HUX 58fc245

11 B3anMHoOe pacronoxeHue npsiMbIX B 1 bubmmoreka I[JOK
MIPOCTPAHCTBE: MepeceKaromInecs, https://m.edsoo.ru/1
Mapauie’bHbIe U CKPEIUBAIOIIIECS a2520f6
IpsIMbIC

12 | [TapamnienbHOCTh NPSIMBIX U 1 bubmmorexa LJOK
IJIOCKOCTEN B MPOCTPAHCTBE: https://m.edsoo.ru/9
napajienbHbIe IPSIMbIE B 3ad36b3
MIPOCTPAHCTRBE; MAPAILIENEHOCTh TPEX
MIPSIMBIX

13 | [TapannenbHOCTh NPSMBIX U 1 Bbubmmorexa LJOK
IJIOCKOCTEN B MPOCTPAHCTBE: https://m.edsoo.ru/e
[TapannensHOCTH IpsIMON U eld19b9
IJIOCKOCTH

14 | Yrusl c coHanpaBlIeHHbIMU 1 bubnmorexa LJOK
CTOpOHAMH https://m.edsoo.ru/9

f4071b9




15 VYron Mexay npsMbIMHA B bubmuoreka IJOK
MIPOCTPAHCTBE https://m.edsoo.ru/f

€733862

16 | Yron Mexnay npsiMbIMU B bubmuoreka IJOK
MIPOCTPAHCTBE https://m.edsoo.ru/2

935a9a0

17 | IlapamiensHOCTh MIOCKOCTEH: bubmuoreka ITOK
napasuieiabHble TNIOCKOCTH https://m.edsoo.ru/2

el 81255

18 | CpoiicTBa mapayuienbHbBIX MIOCKOCTEN Bubmoreka LJOK
https://m.edsoo.ru/e
504d656

19 | Ilpocreiimre npocTpaHCTBEHHbIE Bubmorexa LJOK
(uTypHI Ha MIOCKOCTH: TETPAdP, KYO, https://m.edsoo.ru/4
napajuienenunes a28dc02

20 | ITocTtpoenue ceueHwmit Bbubmoreka LJOK

https://m.edsoo.ru/1
d434dof

21 [TocTpoenne ceuennit bubmmoreka LIOK

https://m.edsoo.ru/e
c26fe5d

22 | KonTponbsHas pabora 1mo teme bubmmoreka LIOK
"[IpsiMbIe U TIIOCKOCTH B https://m.edsoo.ru/9
npocTpancTse. [lapamiersHOCT a0a9%e56
MPSIMBIX U TUIOCKOCTEH "

23 | [lepmeHAUKYIAPHOCTD TIPSIMOU H bubmmoreka [IOK
TTOCKOCTH: TIEPIECHANKYIISIPHBIC https://m.edsoo.ru/b
TIPSIMBIE B TIPOCTPAHCTBE 19f6as5d

24 | IIpsMble MapajuieabHbIC U bubmmoreka [IOK
MIePTIECHANKYIISIPHBIC K TUIOCKOCTH https://m.edsoo.ru/0

acl1c95

25 | IIpsmele mapauieabHbIC U bubmmoreka [IOK
TIEePIICHANKYIISPHBIE K TNIOCKOCTH https://m.edsoo.ru/b

2545966

26 | Ilpu3Hak nepreHAnKyIIpHOCTH bubmmoreka [IOK
TIPSIMOM ¥ TUTOCKOCTH https://m.edsoo.ru/f

85bfc46

27 | Ilpu3Hak nepreHAuKyIIpHOCTH bubmmoreka [IOK
MIPSIMOM ¥ TTOCKOCTH https://m.edsoo.ru/7

9165d15

28 | Teopema o mpsmoit bubmmoreka I[JOK
MIEPIICHANKYIISPHON IIIOCKOCTH https://m.edsoo.ru/6

35¢5087

29 | Teopema o mpsMon bubmmoreka I[JOK
NEepHEHANKYIIIPHON IITOCKOCTH https://m.edsoo.ru/b

d374518

30 | Teopema o mpsimoit bubmmorexa LJOK
NEepHEHANKYIISIPHON IITOCKOCTH https://m.edsoo.ru/7

d18834b

31 [lepnenaukynsp U HAKJIOHHBIE: bubmmorexa LJOK
paccTosiHUE OT TOYKHU 10 IIIOCKOCTH, https://m.edsoo.ru/3
paccTosiHUE OT NPSIMOM JI0 TIIOCKOCTH 3c477d3

32 | lepieHauKymsip U HAKIOHHBIE: bubmmoreka IJOK
pacCcTOSHUE OT TOYKHU 10 IIIIOCKOCTH, https://m.edsoo.ru/6
paccTosiHUE OT NPSIMOM JI0 MIIOCKOCTH 6fefadd

33 [Tepnenaukynsp U HAKJIOHHBIE: bubmuoreka IJOK

pPacCTOAHUEC OT TOUYKHU 0 INIOCKOCTH,
PacCTOAHUC OT HpHMOfI J0 IIJIOCKOCTH

https://m.edsoo.ru/a
5b7b8e3




34 | [lepieHAUKYISp U HAKIOHHEIE: bubmuoreka IJOK
paccTOsIHUE OT TOYKH J0 IIIOCKOCTH, https://m.edsoo.ru/d
pacCTOSIHUE OT MPSIMOM JI0 TIIIOCKOCTH bee22bc

35 VYrabl B IPOCTPAHCTBE: YIOJl MEXKIY bubmuoreka IJOK
MIPSIMOM M TJTIOCKOCTBEO https://m.edsoo.ru/6

b61b2b4

36 | AByrpaHHBIHA yTroi, TUHEHHBIA yToJ bubmuoreka ITOK
JBYTPAHHOTO yria https://m.edsoo.ru/5

faOb3ce

37 | AByrpaHHbIiA yroi, TUHEHHBIA yToi bubmuoreka ITOK
JIBYTPAaHHOTO yria https://m.edsoo.ru/c

7cT77ed

38 | [lepneHAUKYASIPHOCTD MIIOCKOCTEN bubnuoreka ITOK
MIPU3HAK NEePIEHIUKYISIPHOCTH IBYX https://m.edsoo.ru/e
IIJIOCKOCTEHN c3e2da3

39 | IlepneHAUKYASIPHOCTD MIIOCKOCTEH bubmuoreka ITOK
MPU3HAK MEePIEeHIUKYISIPHOCTH IBYX https://m.edsoo.ru/e
IIJIOCKOCTEHN d9e2a8e

40 | IlepneHAMKYIAPHOCTD TIOCKOCTEMN : bubmoreka [IOK
MIPU3HAK TEPIEHINKYISIPHOCTH IBYX https://m.edsoo.ru/b
MIJIOCKOCTEHN a75dc57

41 Teopema o TpéX NnepneHANKyJIsIpax bubmmoreka LIOK

https://m.edsoo.ru/e
4972cdc

42 | Teopema 0 TpEx MepIEHINKYIIPAX bubmmoreka LIOK

https://m.edsoo.ru/5
2188a7d

43 | Teopema o TpEX MEPICHANKYIIIPAX bubmmoreka [IOK

https://m.edsoo.ru/9
246736

44 | KontponbHas paboTa 1o TeMam bubmoreka [IOK
"[leprieH AUKYISAPHOCTD MPSIMBIX H https://m.edsoo.ru/5
mIockocTer" u "YTIIBl MeXIy b971ef3
TIPSIMBIMH M TUTIOCKOCTSIMH"

45 | IlonsTHE MHOTOTpaHHUKA, OCHOBHEIS bubmmoreka [IOK
3JIEMEHTHI MHOTOTPaHHUKA, BHITYKIIbIE https://m.edsoo.ru/2
Y HEBBITYKJIbIE MHOT OT PAHHUKH, d24e873
pa3BEPTKA MHOTOTPAHHHUKA

46 | llpusma: n-yrompHas MpuU3Ma; TPaHU | bubmmoreka I[JOK
OCHOBaHUS IPU3MBI; TIpsIMast U https://m.edsoo.ru/b
HaKIJIOHHAS MPU3MBI; OOKOBas 1 4ad63ad
TIOJTHAS! TIOBEPXHOCTh MPU3MBI

47 | lapamienenunen, NpsiMOYT OJIbHBINA bubmmoreka I[JOK
TapaJuIesenuIie] 1 ero CBOiCcTBa https://m.edsoo.ru/8

a7be683

48 | [lupamupa: n-yroipHas IUpaMuna, bubmmorexa LJOK
TPaHU ¥ OCHOBAaHUE IMUPAMHU/IBI, https://m.edsoo.ru/f
OOKOBast ¥ MMOJHAS TOBEPXHOCTH blcdOas
MMMPAMHU/IBL;, TPABHIIbHAS M YCEUEHHAS
MpaMuJia

49 | IlpaBUIbHBIE MHOTOTPAaHHUKH: bubmmorexa LJOK
MOHATUE NPABUIIBHOTO https://m.edsoo.ru/0
MHOTOIpaHHHUKA; TpaBUIIbHAS NTPU3Ma 74c8865
Y TIpaBHIIbHAS MIUPAMUJIA; TIPaBUIIbHAS
TpeyrojbHas MUpaMHia 1
MPaBUIIBHBINA TETPadaAp; Kyo

50 | IIpeacraBieHue o npaBUIbLHBIX bubmuoreka IJOK

MHOTOTPaHHHKAX: OKTadIp, TOJESKAdP
U UKOCAdIP.

https://m.edsoo.ru/a
0fdd5bf




51 CumMMeTpus B IPOCTPAHCTBE: Bubmmoreka LJOK
CUMMETPHSI OTHOCUTENBHO TOUYKH, https://m.edsoo.ru/b
MIPSIMOM, TITIOCKOCTH. DJIEMEHTHI 9e777d9
CUMMETPHH B MTUPAMHUJIAX,
napaJuiesenuIeaax, MpaBUiIbHBIX
MHOTOTPaHHHKAX

52 | Beluncienue 371eMEHTOB bubauoreka LIOK
MHOTOTPaHHUKOB: p&Opa, TuaroHaH, https://m.edsoo.ru/6
yTIBI cdbecef

53 | Ilnomaab GOKOBOW MOBEPXHOCTH U bubmmoreka IJOK
MTOJTHOM MOBEPXHOCTHU TMPSIMOI https://m.edsoo.ru/3
MIPU3MBIL, TIOIIAIb OCHOBAHHH, 7d84157
TeopeMa 0 OOKOBOI MOBEPXHOCTH
HPSIMOM IIPU3MBI

54 [Toraas OOKOBOM MOBEPXHOCTH U bubauoreka LIOK
MTOBEPXHOCTH MPaBHIIbHOM MUPAMHU/IBI, https://m.edsoo.ru/5
TeopeMa o TuIoIa M OOKOBOH 603e30b
MOBEPXHOCTH YCEUEHHOW NUPaMU/IbI

55 | KouTponbHas paborta 1o reme bubmoreka [IOK
"MHuororpaHHuKn" https://m.edsoo.ru/a

95t5c¢04

56 | Ilonstue 06 00bEME bubnuoreka I[JOK

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

57 O0BEM nupaMu bl bubmoreka [IOK

https://m.edsoo.ru/2
35171b3

58 O0BEM MUpPaMHUITBI bu6mmoreka IJOK

https://m.edsoo.ru/f
47dfefd

59 O0BEM TUpPaMHUITBI bu6mmoreka IJOK

https://m.edsoo.ru/7
9c10312

60 O0BEM THPaMHUITBI bu6mmoreka IJOK

https://m.edsoo.ru/2
faadc3f
61 OOBEM TTPU3MBT bubmmoreka [IOK
https://m.edsoo.ru/7
9853608

62 | O0BEM TPU3MBI bubmmoreka I[JOK
https://m.edsoo.ru/1
€053890

63 | OOBEM TPU3MBI bubmmoreka I[JOK

https://m.edsoo.ru/4
82d3f51

64 | KonTponbHas pabora 1mo teme bubmmorexa LJOK
"O0BEMBI MHOTOTPAHHHUKOB" https://m.edsoo.ru/2

8a6573c¢

65 [loBTOpenue, 0600IIEHNE Bubnuoreka IJOK
cuctemaTtuzauus 3HaHuil. [loctpoenue https://m.edsoo.ru/0
CEUEHUI B MHOTOTPaHHUKE 98bedad

66 | IloBTOpenue, 00oOIIEHNE bubmmoreka IJOK

cHCTeMaTH3alus 3HAaHUM.
Brruncnenne paccTosHUN: MEXIY
JIBYMs TOYKaMH, OT TOYKH JIO MIPSIMOH,
OT TOYKH A0 IIIOCKOCTH, MEXTY
CKPEIMBAIOUIMMUCS MPSIMBIMU

https://m.edsoo.ru/f
7792ba9




67 | WroroBas KOHTpOJBbHAs paboTa 1 1 bubmuoreka IJOK
https://m.edsoo.ru/b
9146bc0

68 | IloBTOpenue, 0000IICHUE 1 bubmuoreka IJOK
cUCTeMaTH3alus 3HAaHUM. https://m.edsoo.ru/5
Brrancienue yrios: Mexay 6765e8b
CKPEIIUBAIOIIUMHUCS MPSIMBIMHU,

MEXAY IIPSIMOU U INIOCKOCTBIO,
JIBYTPAHHBIX YIJIOB, YIJIOB MEXKIY
TJIOCKOCTSMHU
OBHIEE KOJIMYECTBO YACOB I10 68 5 0
[NPOI'PAMME
11 KUIIACC
Ne Tema ypoka KonugectBo gacos Hata DNEeKTPOHHBIC
/i Bceer | Koatpons | Ilpaktude | u3y4 udpoBbIe
0 HBIC CKHue EHHS o0Opa3oBaTebHbBIC
paboTh paboThI pecypcbl

1 Cdepa u map: meHTp, paamyc, 1 bubmoreka [IOK
IaMeTp; TUIOMAaab TOBEPXHOCTH https://m.edsoo.ru/0341
cthepsl bc2b

2 B3aunmMHoe pacrionoxenue cepsl u 1 bubmmoreka LIOK
IUTOCKOCTH, KacaTelIbHas IJI0CKOCTh K https://m.edsoo.ru/bed12
chepe; miomaas chepsl a43

3 N3zobpaskeHue cdepsl, mapa Ha 1 bubmoreka [IOK
mrockoctr. CeueHus mapa https://m.edsoo.ru/bc15f

712

4 HunmuHaprdeckas MOBEPXHOCTD, 1 bubmoreka [IOK
o0pasyrolye MUTHHIPHICCKON https://m.edsoo.ru/6054
MOBEPXHOCTH, OCh ITUIIUHIPUIECKOMN b8cl
MTOBEPXHOCTH

5 HumuHap: ocHOBaHUS M OOKOBas 1 bu6mmoreka IJOK
ITOBEPXHOCTH, 00pa3yromas u och; https://m.edsoo.ru/188f6
IUIOIAIb OOKOBOM M IIOJTHOM 216
MTOBEPXHOCTH

6 N3obpakeHne MUIUHAPA Ha 1 bubmoreka [IOK
mIockocty. Pa3BépTka mummHIpa. https://m.edsoo.ru/016e2
Ceuenus nmumuHApa (TUIOCKOCTHIO, 5eb
napajuielbHONU U
MIEePIICHANKYIISIPHON OCH IIJIMH/IPA)

7 Konnueckas moBepXHOCTb, 1 bubmmoreka [JOK
o0pasyrome KOHMIeCKOoH https://m.edsoo.ru/c94ba
MIOBEPXHOCTH, OCh U BEPIIUHA 09
KOHUYECKOI OBEPXHOCTHU

8 Konyc: ocHOBaHue U BepIIMHA, 1 bubmmorexa LJOK
o0pasyromias u 0Ch; ILIOMIA/Ib https://m.edsoo.ru/897d
OOKOBOI M TIOJTHON TOBEPXHOCTH d3b2

9 VYceu€HHBIN KOHYC: 00pa3yolye u 1 bubmmorexa LJOK
BBICOTA; OCHOBAHMS U OOKOBas https://m.edsoo.ru/1468
MIOBEPXHOCTh bab3

10 | U3obpakeHne KOHyCa HA TIIOCKOCTH. 1 bubmmorexa LJOK
Pa3zBépTka koHyca. CeueHus: KOHyca https://m.edsoo.ru/Obdel
(III0CKOCTB10, MapajIeTbHOMI be8
OCHOBAaHHUIO, U TIOCKOCTBIO,
poXoJsiiieil yepe3 BepIInHY)

11 KomOuHanus Ten BpaieHus u 1 bubmnoreka [IOK

MHOTI'OI'paHHUKOB

https://m.edsoo.ru/3cef1
0e5




12 | MHororpaHHuK, ONMCaHHBIN OKOJIO Bbubmmoreka LJOK
chepsr; cepa, BicaHHas B https://m.edsoo.ru/0b13
MHOTOIPaHHHK HJIM B TEJIO BpalleHUs 6158

13 [onsTe 06 06BEMe. OCHOBHEIE bubmnoreka LIOK
CBOMCTBa 00BEMOB Tel https://m.edsoo.ru/26a03

b7

14 | OOBEM nUIMHAPA, KOHyCa bubmuoreka IJOK

https://m.edsoo.ru/5513
d87b

15 OO0BEéM mapa u iIoIaas Chepsl bubmuoreka IJOK

https://m.edsoo.ru/d189
bde2

16 | [TomoOHbIe TeNa B MPOCTPAHCTRE. bubnuoreka IJOK
COOTHOITIEHHS MEXTY TUIOMATMHA https://m.edsoo.ru/810cf
MTOBEPXHOCTEH, 00bEMaMU MOIO0HBIX leb
Ten

17 | KonrponbsHas pabora no temam "Tena bubmoreka [JOK
Bpaienus” u "O0bvemsl Ten" https://m.edsoo.ru/4a33a

8ab

18 BekTop Ha NJI0CKOCTH U B bubmmoreka LIOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caef

clb
19 CroxxeHre v BBIYUTAHUE BEKTOPOB bubmoreka [IOK
https://m.edsoo.ru/23f4f
089

20 | YMHOXEHHE BEKTOpa Ha YHCIIO bubmoreka [IOK
https://m.edsoo.ru/dee37
9eb

21 Paznoxenue BekTopa 1mo Tpém bubmoreka [IOK
HEKOMITJIaHAPHBIM BEKTOPaM. https://m.edsoo.ru/a28fd
ITpaBmiio mapasuienenuena T4e

22 Perrenre 3amad, CBSI3aHHBIX C bu6mmoreka LJOK
TIpUMEHEHNEM TIPABIIT JCHCTBHUH C https://m.edsoo.ru/5a827
BEKTOpaMH 900

23 KoopnnHaTHO-BEKTOPHEIN METO TIPH bubmmoreka [IOK
pEIICHUH TeOMETPHUICCKUX 3a71ad https://m.edsoo.ru/d3alf

e30

24 | IlpsmoyronbHas cucTeMa KOOpIuHaT bubmmoreka [IOK
B npocTtpancTBe. KoopanHaTh https://m.edsoo.ru/48db
BekTopa. [Ipocreiimme 3ana4n B 7058
KOOpAMHATAX

25 | Yron mexny Bekropamu. CKalsipHOE bubmmoreka [JOK
MIPOM3BEJICHIE BEKTOPOB https://m.edsoo.ru/725ef

fc4

26 | BeruncieHue yriioB MeXIy TPsIMBIMU bubmmorexa LJOK
U IUIOCKOCTSAMHA https://m.edsoo.ru/8efbe

718e

27 KonTponsnas pabora o teme bubmmorexa LJOK
"BekTopbl 1 KOOPIMHATHI B https://m.edsoo.ru/77c22
pOCTpaHCTBe" fc5

28 [ToBTOpenue, oboOImEeHNE U Bubnuoreka LJOK
cucremaTuzauus 3HaHui. OCHOBHBIE https://m.edsoo.ru/1780
¢burypsl, GpaxTl, TEOPEMBI Kypca basd
IJIAHUMETPUHU

29 | [loBTOpeHue, 00600IIEHUE 1 bubmuoreka IJOK

cucremarusanys 3HaHUH. OCHOBHBIE
¢urypsl, QaxThl, TEOPEMBI Kypca
IUTAHUMETPUN

https://m.edsoo.ru/078cd
184




30 | [loBTOpeHue, 0060O0IIEHUE U 1 bubmuoreka IJOK
cHUcTeMaTHu3aIus 3HaHuM. 3agaun https://m.edsoo.ru/7491e
MTAHUMETPUN ¥ METOJTBI UX PEIICHHSI feQ

31 | IloBTOpenue, 0600IICHNE 1 1 Bbubmmoreka LJOK
cHUcTeMaTHu3aIus 3HaHuM. 3agaun https://m.edsoo.ru/4dffd
IUIAHUMETPUM M METOBI UX PELICHUS a97

32 | [loBTOpeHue, 0000IIEHUE U 1 bubaunoreka LIOK
cucreMaTu3anus 3HaHui. OCHOBHBIC https://m.edsoo.ru/74b2a
¢burypsl, GaxTbl, TEOPEMBI Kypca dol
CTEPEOMETPUHU

33 | Urorosas KOHTpoNbHas paboTa 1 1 Bbubmoreka LJOK

https://m.edsoo.ru/ec24d
fc2

34 | [loBTOpeHue, 0000IIEHUE U 1 bubnuoreka IJOK
cHUCTeMaTH3aIus 3HAaHU T https://m.edsoo.ru/f465d

10e

OBHIEE KOJIMYECTBO YACOB I10 34 3 0

ITPOI'PAMME

MPOBEPSIEMBIE TPEGOBAHMS K PE3YJIBTATAM OCBOEHHMSI OCHOBHOM
OBPA3OBATEJILHOM ITPOT'PAMMBI

10 KJIACC
Kon IIpoBepsieMble npeaAMeTHBIE Pe3y/JIbTAaThl 0CBOEHHUsI OCHOBHOIi 00pa3oBaTe/bHOIi
NpoBEepPsSieMOro NPOrpaMMbI CpeiHero o011ero oopa3oBaHus
pe3yJabTaTa

7 I'eomerpus

7.1 OrneprpoBaTh MOHSATUSMHU: TOUKA, MIPSIMAs, TNIOCKOCTh

7.2 [IpuMeHSTH aKCHOMBI CTEPEOMETPHH U CISICTBHS M3 HUX IPH PEHICHUH T€OMETPUIECKUX 33134

7.3 OrneprpoBaTh NOHATHSMH: MTAPAUIETHFHOCTS ¥ EPIICHIUKYIIPHOCTD MPSIMBIX U TUIOCKOCTEH

7.4 KrnaccudummpoBaTh B3aUMHOE pacIoioKeHHe MPSMBIX ¥ TJIOCKOCTEH B IPOCTPAHCTBE

7.5 OnepupoBaTh MOHATHSIMH: JBYTPAHHBIA YTOJ, TpaHW JBYTPAHHOTO Yriia, peOpo IBYTPaHHOTO
yTI1a, THHEHHBIN Yo JBYTPaHHOTO YTJIa, TpaTycHasi Mepa IBYTPaHHOIO yriia

7.6 OmnepupoBaTh HOHATHSIMHI: MHOTOTPAHHUK, BHITYKIIBIA M HEBBITYKIIBIH MHOTOT' PAHHHK, YJIEMEHTEI
MHOTOTPaHHHKA, TIPABIIHHBII MHOTOTPaHHHK

7.7 PacmozHaBath OCHOBHBIE BHABI MHOTOIPAHHHKOB (THpaMpza, TIIPHU3Ma, MPSIMOYTOIHHBIH
napajuiesienuies, Kyo)

7.8 KrnaccudunmpoBaTh MHOTOTpaHHUKH, BBIOMpask OCHOBAHHUS JJIS KJIACCH(HKAIMU (BBITYKIIBIC U
HEBBIMYKJIBIC MHOTOTPAHHUKH, NPAaBHIIGHBIE MHOTOIPAHHUKH, MPSMBIC M HAKIOHHBIC IPH3MEI,
TapaiIeIIeITAIIC b )

7.9 OmneprupoBaTh HOHATHSIMH: CEKYIIas TNIOCKOCTh, CEUEHUE MHOTOTPAHHIKOB

7.10 OOBSICHATH PUHITMIIEI TOCTPOSHHS CEYCHUH MHOTOTPAHHUKOB, MCIIONB3YSl METO]I CIIEIOB

7.11 CTpouTh CeUeHHsI MHOTOI'PAHHIKOB METOIOM CJICIOB, BHITIONHATE (BEIHOCHBIC) TUIOCKHE YEPTEKU
W3 PHCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHU3Y

7.12 Pemate 3amaun Ha HaXOXKICHHUE TEOMETPUYECKUX BEIUYMH MO 00paslaM WIH alTrOpHTMaM,
MIPUMEHSISI M3BECTHBIC aHATMTHYCCKUE METOIbI MPU PEIICHUH CTaHAAPTHBIX MAaTEeMATHYECKHX
3a/la4 Ha BBIYMCIIEHUWE PACCTOSHUI MEXIy ABYMS TOYKAaMH, OT TOYKH IO MNPAMOH, OT TOYKU
JI0 TUIOCKOCTH, MEXKITYy CKPEIIHMBAIOIIUMUCS MPSIMBIMU

7.13 Pemate 3amaun Ha HaXOXKICHUE TEOMETPUYCCKUX BEIMYMH MO 0o0paslaM WM aITOpHUTMaM,
MIPUMEHSISI M3BECTHBIC AHATUTUYCCKHE METOIBl MPU PENICHHH CTAHAAPTHBIX MaTeMATHYECKHUX




3aa4 Ha BbBIYUCICHUC YIJIOB MCXKAY CKPCIIUBAKOUIMMUCIA MPAMBIMU, MEXAY HpﬂMOﬁ u
TJIOCKOCTBIO, MEKAY MJIOCKOCTSAMHU, ABYTPAHHBIX YIJIOB

7.14 Bbruucnate 00bEMBI M IUIOMIANU IOBEPXHOCTEH MHOIOTPAHHUKOB (IIpU3Ma, NMHUPAMHUAA) C
pUMeHeHHeM (POPMYII, BBIYMCIISTH COOTHOLIEHHUS MEXy IJIOMIaIMU TOBEPXHOCTEH, 00bEMaMu
MOJJOOHBIX MHOI'OT'PAHHUKOB
7.15 OmnepupoBaTh MOHATUSMH: CUMMETPUs B IPOCTPAHCTBE, LIEHTP, OCh M IUIOCKOCTh CUMMETpPUH,
LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPBI
7.16 W3Bnexats, mpeoOpa3oBbIBATh U HHTEPNPETHPOBATH HMH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, MPEeACTABICHHYIO Ha UepTekaxX U PUCYHKAX
7.17 [IpuMeHsTs reoMeTprudecKre (GakThl IS PELICHUS CTEPEOMETPUUECKUX 3a/1a4, TPEAT 0JIaT AIOLTIX
HECKOJIBKO IIaroB PEIICHUS, €CIIH YCIIOBHsI IPUMEHEHHsI 3aJaHbI B SIBHOH hopme
7.18 IIpuMeHATh NpOCTEUIINE IPOrPaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI
IIPU pELICHUHU CTEPEOMETPUIECKUX 3a1a4
7.19 IIpuBoauTh IpUMEpPH MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U JKU3HU, PAaCIO3HABATH
IPOSIBJICHNE 3aKOHOB T€OMETPHUHU B HICKYCCTBE
7.20 IIpuMeHATh OyYEHHBIE 3HAHUS Ha [IPAKTUKE: AaHAJIM3UPOBATh PEalbHbIE CUTYallud U IPUMEHSTD
W3y4YCHHBIC TIOHATHS B IIpoOIlecCe ITOMCKA pEIIEHHs] MaTeMaTH4eCKH CQOpMYIHPOBAaHHOM
MpoOJIEMBI, MOJICTTUPOBATE PEANbHBIC CUTYAIUHU Ha S3bIKE TEOMETPHH, HCCIICT0BATE TOCTPOCHHBIC
MOJICTIH C HMCIOJIB30BAaHMEM T€OMETPUYECKUX MOHSATHH M TEOpeM, ammapaTa aireOpsl, pemaTh
MPAaKTUYECKHE 331a4H, CBSI3aHHBIC C HAXOKJCHUEM I'€OMETPHYECKHUX BEITHYUH
11 KJIACC
Kon IIpoBepsiemble nNpeaMeTHBIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI 00pa3oBaTe/ibHOM
NPOBEPAEMOro NMPOrpamMmMbl CpeiHero o01ero 00pa3oBaHus
pe3yJabTara
6 I'eomerpus
6.1 OnepupoBaTh MOHATHAMH: IWIMHAPHUYCCKAs TIOBEPXHOCTh, OOPAa3yIOIIME IHJIMHIPHICCKON
MOBEPXHOCTH, IHWIMHIApP, KOHWYECKas IOBEPXHOCTb, OOpasyroIne KOHHMYECKOH IOBEPXHOCTH,
KOHYC, cpepryecKasi HOBEpXHOCTh
6.2 PacniosnaBath Tena BpanieHus (HJIMHIP, KOHYC, chepa U map)
6.3 OOBACHATH CITOCOOBI IMOTyYeHHS TEJT BpaICHUs
6.4 KrnaccudummpoBaTh B3auMHOE pacroyiokeHue cepsl U TIOCKOCTH
6.5 OrneprpoBaTh MOHSATUSMU: IIAPOBOM CETMEHT, OCHOBAaHWE CETMEHTA, BHICOTA CETMEHTA, IMIAPOBOU
CJIOH, OCHOBAHHE IIAPOBOIO CJIOS, BBICOTA MIAPOBOrO €051, IIAPOBON CEKTOP
6.6 Berumcenate 00BbEMBI M IUIONIAAW ITOBEPXHOCTEH TN BpPAIEHHs, TCOMETPHUYECKHX Tel C
NpUMeHeHHeM (hopMyIT
6.7 OmepupoBaTh MOHATHSAMHU: MHOTOTPAaHHHK, BIMCAHHBIN B c(epy M ONMHMCAHHBIA OKONIO cepsl,
cepa, BIMIcaHHAs B MHOTOTPAaHHUK HJIM TEJIO BPaIlleHUs
6.8 BBIumcnaTh COOTHONIEHHSI MEXTY IIIONIA SIMU ITIOBEPXHOCTEH M 00bEMaMH TOIOOHBIX Tel
6.9 W300paxats n3ydaemple GUTYpBI OT PYKH U C IPHMEHEHHEM IPOCTHIX YepTEKHBIX HHCTPYMEHTOB
6.10 BrImonHATh (BBIHOCHBIC) TUTOCKHUE YePTEIKH M3 PUCYHKOB TPOCTHIX 00bEMHBIX (DUTYpP: BUJI CBEPXY,
cOOKy, CHU3Y; CTPOUTH CEUEHHsI TN BpaIlleHHs
6.11 W3Bnekatp, WHTEPNPeTHPOBAaTh M IPeoOpPa3OBBIBATh WH(GOPMAIMIO O IPOCTPAHCTBEHHBIX
TeOMETPUYECKHX (PUTYpax, IPeICTaBICHHYIO Ha YepTeKax U PUCYHKaX
6.12 [TpumensTs reoMeTpryeckue GaxThl AT PEHICHUs CTEPEOMETPHYECKUX 3a1ad, MPeIoararonmx
HECKOJIbKO IIar0B PeIIeHHs, €CIIM YCIIOBHs IPUMEHEHHS 3aJIaHbI B ABHOH (opme
6.13 OnepupoBaTh NOHSATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BbInonHATh 1eicTBYSI CIOXKEHMSI BEKTOPOB, BEIYMTAHHSI BEKTOPOB U YMHOXKEHUSI BEKTOPA HA YUCIIO,

O6T)$ICH$ITI>, KaKMMH CBOMCTBaMHU OHU OGHaI[aIOT




6.15 [IpuMeHsTs TpaBUIIO MapajuIeIENUIEeNa IPU CI0KEHNN BEKTOPOB

6.16 OnepupoBaTh MOHATUAMHU: JAEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOpa,
PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXY BEKTOPAMH, CKAISIPHOE IPOU3BE/ICHUE
BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE BEKTOPBI

6.17 Haxonute cymMMy BEKTOpPOB M IpPOM3BEIEHHWE BEKTOpPAa Ha YHCIO, Yrojl MEXIy BEKTOpaMH,
CKaJISIpHOE TPOU3BENICHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJJIMHEAPHBIM BEKTOpaM

6.18 3aiaBaTh MIIOCKOCTh YPaBHEHUEM B JICKAPTOBOM CHCTEME KOOPAWHAT

6.19 PemaTe mpocTeiiiine reoMeTpuuecKre 3a1a4u Ha MPUMEHEHNE BEKTOPHO-KOOPANMHATHOIO METOA

6.20 PemaTe 331241 Ha 10Ka3aTEIBCTBO MATEMATUYECKUX OTHOIIEHUH U HAX0XKIEHUE T€OMETPUUYECKUX
BEJIMYMH MO o00pa3laM WM aliropuTMaM, IPUMEHSAS HW3BECTHBIE METOABl IMPU PpelICHUH
CTaHJAPTHBIX MATEMATHUECKUX 3a]1a4

6.21 [IpumensTh npocTeline MporpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI
MIPU PENIEHUH CTEPEOMETPUUYECKUX 33724

6.22 [IpuBOomMTH MpUMEpbl MaTEMaTUYECKHX 3aKOHOMEPHOCTEW B MPHUPONE U KU3HH, PaClO3HABATH
MPOSIBJIEHNE 3aKOHOB T'€OMETPUH B HCKYCCTBE

6.23 [IpuMeHsTh OTydYeHHbIE 3HAHUS HA TIPAKTUKE: aHAJIU3UPOBATh peabHbIE CUTYAIlUH U IPUMEHSTh
W3YYCHHBIC TIOHATHS B IMIpollecce IMOMCKa pelieHUS MaTeMaTH4YeCcKd ChOpMYJIUPOBaHHOM
poOIEMBI, MOJICTUPOBATh pealIbHBIC CUTYAIIUH Ha SI3bIKE TEOMETPUH, UCCIIEIOBATh TOCTPOSHHBIC
MOJICJI C HCIIONE30BAHUEM TEOMETPUUYECKUX TMOHATHIA M TEOpEM, amrmapara aireOpbl, pemiaTh
TPaKTUYECKHUE 3a]a41, CBSI3aHHBIEC C HAXOXKJICHUEM IT'€OMETPUUECKIX BETUINH

NMPOBEPSAEMBIE 2JIEMEHTbBI COAEPKAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COepPKAHUS
7 I'eomerpus
7.1 OCHOBHBIC TIOHSTHS CTepeOMETpUH. Toduka, TmpsiMasi, TUIOCKOCTh, MPOCTPaHCTBO. [loHsATHE 00

AKCHOMATHYCCKOM IOCTPOCHHUU CTEPCOMETPHUU . aKCUOMbBI CTCPEOMETPUHN U CICACTBUA U3 HUX

1.2

BsanmMHoe pacmonokeHue MpsiMBIX B IIPOCTPAHCTBE: MEPECEKAONIIECs, TapalIeIbHBIE U CKPEITMBAIOIITHECS
npsMeie. [lapaniensHOCTs IPSIMBIX U TNTOCKOCTEH B IPOCTPAHCTBE: MapalIebHBIE IPSMBIE B IIPOCTPAHCTBE,
MapajuIeTbHOCTh TpExX MPSIMBIX, MapayIeIbHOCTD psMoi U TUTOCKOCTH. Wi
C COHAIIPABIICHHBIMU CTOPOHAMH, YTOJ MEXIy NMPSIMBIMH B IpocTpaHcTBe. [lapamiensHOCTs TTOCKOCTEH:
mapajuieNbHbIE TNIOCKOCTH, CBOMCTBA MapajuIeNbHBIX IIockocTel. [IpocTeiimuie npocTpaHCcTBEHHBIE PUTYPEI
HAa IJIOCKOCTH: TETPa’p, KyO, mapaieJenume], TIOCTPOCHNE CeUeHHH

7.3

[leprieHAUKYISIPHOCT NPAMOM M IIJIOCKOCTH: NEPHEHAUKYJSpPHbIE NpsAMBbIE B IPOCTPAHCTBE, IpPSMBbIE
napajuleJbHble U NEPIEHAUKYIIAPHbIE K IIOCKOCTH, IPU3HAK MEPIEeHAUKYISAPHOCTH MPSIMOIM U MIIOCKOCTH,
TeOpeMa O MpPSIMOM NEepPHeHIUKYIAPHONW IUIOCKOCTH. YTJbl B INPOCTPAHCTBE: YION MEXIy HpSIMOM U
IJIOCKOCTBIO, JBYTPAHHBIM Yros, JUHEMHbIM yros aByrpaHHoro yria. llepneHnukynsp ¥ HakIOHHBIE:
pPacCTOSTHHE OT TOYKH JI0 IIIOCKOCTH, PACCTOSHHE OT IPSMOH JI0 ITIOCKOCTH, TPOSKIHS (PUTYPHI Ha THIOCKOCTD.
IleprieHIUKYIAPHOCTh TIOCKOCTEN: MPHU3HAK NEPHEHIUKYISIPHOCTH JBYX ILIOCKOCTeH. Teopema o Tpéx
MepIeHANKYIsIpax

7.4

[lonsiTue MHOrorpaHHMKa, OCHOBHBIE 3JEMEHThl MHOIOI'pDaHHHMKA, BBIIYKJIblE M  HEBBITYKIbIE
MHOTOIPaHHUKH, pa3BEPTKAa MHOrorpaHHuka. I[Ipu3ma: n-yrojabHas npusMma, T'paHH U OCHOBAHMS IPU3MBI,
IpsiMas ¥ HAaKJIOHHAs TPU3MBI, OOKOBas M TIOJTHAS TOBEPXHOCTH MPU3MEL. [laparienenures, mpsMoyT OJIbHEBIH
napajulesienuies U ero cpoicrta. [lupamupa: n-yrojabpHass NUpaMuja, TPaHd M OCHOBAHUE MHMPAMUJBL,
OOKOBasi M TOJNHASI [TOBEPXHOCTh IMHUPAMUMIBI, MPABIIbHAS W YCEUEHHAS MHpaMUAa. DIEMEHTHI MPU3MBI U
nupamusl. [IpaBuibHble MHOTOIPaHHUKH: MOHSATHE MPAaBUIIBHOIO MHOTOTPaHHUKA, IpaBUIIbHASA IPU3Ma U
MpaBWIIbHAS TUPaMU/IA, TIPABUIBHAS TPEYTOIbHAS IMPaMUAA M IPABIIIBHEIHN TeTpasap, KyO. [Ipeacranenue
0 MPAaBUJIbHBIX MHOTOI'PaHHUKAX: OKTadJIp, HOAEKadAp U ukocadapyrue CeueHust Npu3Mbl U THPaAMUIBI




7.5 CI/IMMeTpI/IH B IIPOCTPAHCTBE: CUMMCTPHUA OTHOCUTEIIBHO TOYKH, HpHMOﬁ, IUTOCKOCTHU. DJIEMEHTHI CUMMETPpUHN
B MUPpAMUJAX, NapaJUICICIMICAAX, MTPABUJIbHBIX MHOTOI'DAHHUKAX

7.6 Bbluucnenue 351eMEHTOB MHOTOTPaHHUKOB: pEOpa, AMaroHanu, yriel. [lnomanbs OOKOBOI MOBEPXHOCTU U
MOJHOM MOBEPXHOCTH MPSIMOM MPU3MBI, MIOIIAAb OCHOBAaHUI, TeopeMa 0 GOKOBOH MOBEPXHOCTH MPSIMOM
npusMel. [lnomans G0KOBOM MOBEPXHOCTH M MOBEPXHOCTH IPaBIIBHON MHMpaMuabl, TeOpeMa O IUIOLaau
yceuéHHoI nupamusl. [Tonarie 06 00béMe. O6BEM MUpaMuabl, IPU3MBI

7.7 ITono6ubIe Tena B npocTpaHcTBe. COOTHOIIEHHUSI MEXAY IUIOLIAIIMU IOBEPXHOCTEH, 00bEMaMU MOTOOHBIX
TeN
11 KJIACC
Kon IIpoBepsieMbli 3J1€MEHT COAEPKAHUS
6 I'eomerpus

6.1 HunuHaapuyeckast MOBEPXHOCTh, 00pa3yrolIye IHUINHAPHYECKON MOBEPXHOCTH, OCh LIWJIMHJPUYECKON
noBepxHocTH. L{unuHap: ocHOBaHUS M OOKOBasl MOBEPXHOCTh, 00pa3yIoIias U OCh, IUIONAAb OOKOBOH 1
IIOJIHOW ITOBEPXHOCTHU

6.2 Konndeckast moBepxXHOCTh, 00pa3yrolIyie KOHHYECKOH ITOBEPXHOCTH, OCh W BEPIIMHA KOHHYECKOMH
noBepxHOCTH. KoHyc: ocHOBaHMe W BeplnnMHa, oOpasyrolmas W OCh, IUIOHMAJb OOKOBOH U TOJHOM
TTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolire U BbICOTa, OCHOBAHUS 1 OOKOBAsi IOBEPXHOCTh

6.3 Cdepa u map: meHTp, paguyc, AUaMeTp, IJIOMAAb MOBEPXHOCTH cdephl. B3ammHoe pacroioxeHue
cephl B IIIOCKOCTH, KacaTeIbHas INIOCKOCTH K cdepe, mionans chepsl

6.4 W3o6paxeHue Ten BpameHnus Ha IUNIOCKOCTH. Pa3BépTka nnimuHapa n KoHyca

6.5 KoMmOunnanmm Ten BpalieHHs ¥ MHOTOTPaHHHKOB. MHOTOrpaHHHK, ONHMCAaHHBIA OKOJO cdepsl, chepa,
BITMCAHHAS] B MHOTOTPAHHHUK, FJIM TEJIO BPAIICHHSI

6.6 [Tonsitue 06 00BEMe. OcHOBHBIE CcBoWicTBa 00BbEMOB Teil. Teopema 00 00bEME TPSIMOYTOJIBHOTO
napajuienenunena u cuencrsus u3 He€. O6peM mmiHpa, Konyca. O0bEM Imapa u mionans chepsl

6.7 [TomoOHbIe Tenma B mpocTpaHcTBe. COOTHONICHUS MEXIY ITUIOMAISIMH TIOBEPXHOCTEH, 0O0BEMaMHU
HOM00HBIX TEI

6.8 Ceuennst nmmnHApa (TMApajUIeIbHO W NEPICHAMKYISIPHO OCH), CEYeHHsI KOHyca (mapaielbHOe
OCHOBAHHIO U IPOXOJISIIIEe Yepe3 BEPIINHY), CEUeHH Imapa

6.9 Bekrop Ha mutockoctH U B mpocTpaHcTBe. CIOKEHUE U BEIYUTAHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
grcio. Pa3nokeHme BekTopa mo TpEM HEKOMIUTaHApHBIM BekTopaM. IlpaBuio mapasmenenumena.
Pemenue 3a1a4, CBI3aHHBIX C MPUMEHEHUEM MPABUJI IEHCTBUN C BEKTOpaAaMU

6.10 [IpssmoyronpHas cucreMa KoopauHAT B mpocTpaHcTBe. KoopmumHaTter BekTopa. [Ipocrelimue 3amaun B
KOOpIOMHATaX. YTOJI MeXIy BekTopamu. CKaIsIpHOE ITPON3BEICHIE BEKTOPOB. BEIUNCICHUE YTIIOB MEXKIY
MIPSIMBIMU | TUTOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIM METOJ ITPH PEMICHIH T€OMETPUIECKUX 33134

MNPOBEPSAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBbI CPEJHEI'O OBIIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TpeOOBaHMA K NPEAMETHBIM pe3yJbTaTaM 0CBOCHUS
NpPOBEPSIEMOr0 | OCHOBHON 00pa30BaTeJbHON NMPOrPaMMbl CpeHero o0mero o0pasoBanus
TpeOOBaHUS
1 Bnagenme MerogaMu — OKa3aTeNbCTB, AJCOPUTMAMM  pEHIEHUA  3alad; yMCEHHE

(l)OpMy.]'II/IpOBaTB " ONICpUPOBATH NOHATUAMU: OIPEACICHUEC, aKCUOMa, TCOpEMaA, CICACTBUC,
CBOI\/'ICTBO, NpHU3HAK, OOKAa3aTCJIbCTBO, PABHOCHUJIBHBIC (1)OpMy.]'II/IpOBKI/I; NPpUMCHATD HUX;
YMCHHE Q)OpMYJ'II/IpOBaTB O6paTHOC 1 TPOTHUBONOJOXHOC YTBCPKACHUC, TIPHBOAUTH
IPpUMEPBI U KOHTPIIPUMEPBI, UCITOJIB30BATh METO MaTeMaTH4eCKOM HHAYKIIUU; TPOBOIUTH
AO0Ka3aTCJIbHBIC pACCYXXACHHWA TP PCIICHHUU 3a/iad, OUCHHUBATDH JIOTHYCCKYIO IMTPaBHUJIIbHOCTDH
paCCY)K,I[eHPIﬁ; YMCHHUEC ONICPpUPOBATH MOHATHAMU: MHOXXECTBO, ITOAMHOX>XECTBO, OICpaliuu

HaA MHOXCCTBAMH, YMCHHUC HCII0JIb30BATh TCOpCTI/IKO—MHO)KeCTBCHHI)II\/'I anmnapar ajisa




OIHUCAHUS PealIbHBIX MPOLIECCOB U SBIECHUN U MPU PEIICHUU 33]a4, B TOM YUCIIE U3 APYTUX
y4eOHBIX IIPEIMETOB; YMEHHE OIIepHPOBATh MOHATUAMU: Tpad, CBA3HBIH rpad, 1epeBo, IUKIL,
rpad Ha TUIOCKOCTH; yMEHHE 3aJaBaTh M OIMCHIBATh Tpadbl pasIMYHBIMH CIOCO0aMHU;
WCIIOJIb30BATh Ipadbl NpH pEIIeHNH 33124

YMeHue onepupoBaTh MOHATUAMU: HATypaJbHOE YUCIO, LEN0E YHUCIIO, CTENEHb C LEIbIM
IoKa3aTeleM, KOPEHb HaTypalbHOM CTENEHHU, CTENEHb C PAllMOHAJIBHBIM II0KA3aTElEM,
CTENEeHb C JCHCTBUTENBLHBIM IOKa3aTeneM, Jorapum umciaa, CUHYC, KOCUHYC M TaHTEHC
IIPOM3BOJIHOIO YUCIIA, OCTATOK 110 MOAYJIIO, PALJMOHAIBHOE YUCII0, UPPALIMOHAIIBHOE YHCIIO,
MHOJKECTBA HAaTypaJbHBIX, LEJbIX, PAalMOHAIBHBIX, JEHCTBUTEINBHBIX YHCEN; YMCHHE
HCITIOJIB30BATh MPU3HAKU AEIUMOCTH, HAUMEHBIINI 00Kl IeTUTeNb U HauMeHblIee ooIee
KpaTHOe, anropuT™ EBkinupa npu pelieHuM 3aAad; 3HAKOMCTBO C Pa3jIM4HBIMU
NO3ULIMOHHBIMY CHCTEMaMH CYMCJICHUS; YMEHME BBIIOIHATH BBIUMCICHUE 3HAYEHUN U
peoOpa3oBaHUs BBIPAXKEHUH €O CTEHNEHAMH M Jorapudmamu, mpeodpa3oBaHUs APOOHO-
palMOHAIBHBIX BBIPAKEHUM; YMEHHE OIEPUPOBaTh IMOHATHSAMM: I10OCIENI0BATEIbHOCTD,
apu¢MeTHdecKasi MPOrpeccHsi, TeoMeTpUUecKash Iporpeccus, OECKOHEYHO YObIBaroIas
reoMeTpuyeckas IpOrpeccus; YMEHHE 3aJaBaTh IIOCIEINOBAaTEIIBHOCTH, B TOM YHCIE C
ITOMOIIBIO PEKYPPEHTHBIX (POPMYIT; YMEHUE OEpHPOBATh HOHSATHAMH: KOMITJIEKCHOE YHCIIO,
CONPSDKEHHBIC KOMITJICKCHBIE YHMCIIa, MOAYIb M apryMEHT KOMIUIEKCHOTO dYHcnia, (gopma
3aIlMCH KOMIUICKCHBIX 4ncell (TeoMeTprudecKasi, TPHTOHOMETpHUYeCcKasi U anredpandeckas);
YMeTh MPOMU3BOAUTE apH(MeTHueckre NeHCTBUS ¢ KOMIUIEKCHBIMH YHCIaMH; ITPUBOIUTD
MIPUMEPBI UCIIOb30BaHUs KOMIUIEKCHBIX YKMCEN; OIEPUPOBATh MOHATUAMM: MaTpuLa 2X2 u

3x3, onpeAenuTenh MaTPUIIbl, TEOMETPUUECKUN CMBICI OMPEACTUTEIS

YMeHne omepupoBaTh IMOHSATHAMHU: palMOHANbHBIC, HUpPPAllMOHANBHBIC, ITOKAa3aTeNlbHBIC,
CTEICHHBIC, JOrapu(MHUECKHE, TPUTOHOMETPUYECKHE YpPaBHCHUS W HEPaBEHCTBA, HX
CHCTEMBbI; YMEHHUE OIIEPUPOBATH MOHATUSIMH: TOXIIECTBO, TOXKIECTBEHHOE ITPe0OpazoBaHue,
ypaBHEHHUE, HEPABEHCTBO, CUCTEMA YPAaBHEHUH U HEPABEHCTB, PABHOCHIBHOCTh YPaBHEHUH,
HEpaBCHCTB M CHCTEM; YMEHHE pelIaTbh YPaBHEHHS, HEPAaBCHCTBA U CHUCTEMBI C IIOMOIIBIO
Pa3NUYHBIX TPUEMOB; peIIaTh YPAaBHEHUS, HEPABEHCTBA M CHUCTEMBI C IapaMeTpoM;
MIPUMEHSTh YPaBHEHIS, HEPABEHCTBA, MX CHCTEMBI JUIS PEIICHIsI MaTEMaTUIECKUX 3a/1a4 U
3aJ1a4 U3 Pa3InYHbBIX 00JIACTEeH HAYKW U PeaIbHOM JKU3HU

YMeHne omnepupoBaTh MOHATHAMHU: (YHKUOWS, YETHOCT (YHKIWH, IEPHOTMIHOCTD
(bYHKIMH, OTpaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTh ()YHKIIMH, KCTPEeMyM (YHKIIHH,
HanOoplIee 1 HaMMEHbIIee 3HaYeHU (YHKINH Ha IPOMEXYTKE, HeTIpephIBHAS (HYHKITHS,
acHUMITOTHI Tpadrka (HYHKIUH, ITepBasi ¥ BTOpasi IpOU3BONHAS (DYHKIIUH, T€OMETPHUCCKIH
1 (UBHYECKHI CMBICT MPOU3BOIHON, TEpBOOOpA3Has, ONPEACIEHHBIA UHTETpaT, yMEHUE
HAaXOIUTh ACHMIITOTH Tpaduka (YHKINH, YMECHHE BBIYUCIATH IMPOU3BOJHBIE CYMMEI,
MIPOM3BEICHNS, YACTHOTO M KOMITO3UITUH (DYHKIIHH, HAXOIUTh YpaBHEHHE KacaTeIbHOH K
rpaduky QyHKOHM; yMEHHE HAaXOAWUTh MPOU3BONHBIC IJIEMEHTAPHBIX (DYHKIUHA; YMEHHE
WCIOJIb30BATh MPOW3BOMHYIO Ul HCCICNOBaHHS (DYHKIWH, HAXOOUTH HAWOONbINUE WU
HaVMEHBIINE 3HAYCHUS (YHKIMHA; CTPOUTH TpaUKd MHOTOWICHOB C HCIONB30BaHHEM
anmapaTa MaTe€MaTU4YeCKOro aHalli3a; IPUMEHSTb MPOM3BOIHYIO JUISl HAaXOXKAECHUS
HaWIydllero peleHusi B NPUKIAAHBIX, B TOM YHCJE COLHAIbHO-3KOHOMHYECKUX H
(u3HYeCKUX 3a/avaxX; HAXOOWTh IUIOMANN W OOBEMBI (PUTY C TIOMOIIBIO HMHTETpaia;
MPUBOIUTH MIPAMEPHl MATEMAaTHYECKOTO0 MOJICTUPOBAHUS C TIOMOIIBIO A depeHIrmaIbHbIX
YpaBHEHHU

YMeHHe OIepupoBaTh MOHATHSIMHU: I'papuK (YHKIUH, 00paTHAS (QYHKIHS, KOMITO3HIIUS
GbyHKOWA, nuHeWHas (YHKOWS, KBagpaThdHas (GYHKIUS, paluoOHAIbHAS —(QYHKIIHS,
CTeneHHass (DYHKIUWS, TPUTOHOMETPHYECKHE (QYHKIHH, OOpaTHBIC TPUTOHOMETPHYCCKHE
(GyHKOUM, TOKa3aTenbHas W Jorapupmudeckas (QyHKIHH; yMEHHE CTPOHUTH T'paduKH
M3YyUYCHHBIX (DYHKIWH, BBIIONHATH IMpeoOpa3oBaHus TpaduKoB (YHKIHH, HCIOIB30BATH
rpauKi JUIS WU3y4YeHUsl TPOIECCOB M 3aBHCHUMOCTEH, MpPU pEIICHWH 3aJad W3 JPYrux




yueOHBIX MPEAMETOB U 3aJad U3 PEaJbHON XKH3HM; BBIpaXaTh (HOpMyJaMH 3aBUCHMOCTH
MEXIy BEIMYWHAMH; KCIONB30BaTh CBOWCTBA W TpaduKu (QYHKIMHA JUId peIIeHHs
ypaBHEHUIl, HEpaBEHCTB U 33Ja4 ¢ IapaMeTpaMu; n300pakaTh Ha KOOPJUHATHON MIIOCKOCTU
MHOXECTBA PEIICHUI ypaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 33a4H Pa3HbIX TUIIOB (B TOM YHCJIE HA IPOLICHTHI, JOJIU U YaCTH,
Ha JIBUXKEHUE, paboTy, CTOMMOCTb TOBAPOB U YCIIYT, HAJIOTH, 3aa4l U3 00JIaCTH yIIpaBICHUS
JIUYHBIMH U CeMEIHBIMU (PUHAHCAMM); COCTABIIATh BBIPAXKCHHUS, YpaBHEHMUsI, HEPABEHCTBA U
HUX CHCTEMBI IIO YCIOBHIO 3aJaud, HCCIENOBaTh IIOIYYEHHOE pEIIEHUE M OLICHUBAThH
MIPaBJONOA00HOCTh PE3yNIbTATOB; YMEHHE MOJIECIUPOBATh PeaibHbIC CUTYAIlUH Ha S3bIKE Ma-
TEMaTHKH; COCTABIIATh BBIPA)KEHUS, YPABHEHHs, HEPABEHCTBA U MX CUCTEMBI 110 YCIOBUIO
3aJaud, HCCIEIOBaTh IOCTPOCHHBIC MOJEIN C UCIOIB30BAaHUEM ammapaTa anreOpsl,
UHTEPIPETUPOBATH NOIYUEHHBII pe3yabTaT

YMeHue onepupoBaTh MOHITHSIMH: CpefHee apu(pMEeTHdecKoe, MeanaHa, Haubojbliee U
HaMMeHbIIIee 3HAUCHUS, pa3Max, AUCIIEPCHsl, CTAHJapTHOE OTKJIOHEHHE YHCIOBOro Habopa;
YMEHHE H3BJEKAaTh, MHTEPIPETUPOBATh MH(OPMALUIO, MPEICTABICHHYI0 B TaOMUIAX, Ha
quarpamMmax, Tpa(ukax, OTpaXkaloU[yl0 CBOMCTBA pEaJbHBIX IPOIECCOB U SIBJICHHIA;
MPEJCTaBIATh HH(OpMAIMI0 C TOMOIIBIO TaONWIl W JAUarpamMM; HCCIEI0BaTh
CTaTUCTHYCCKHE TaHHBIE, B TOM YHCIE C IPHUMEHCHHEM Tpa(U4ecKHMX METOA0B U
JNIEKTPOHHBIX CPEACTB; TPa)UIECKH HCCIEAOBATH COBMECTHBIC HAOIIOACHHS C IOMOIIBIO
JyarpaMM paccerBaHMsl U JIMHEMHOHN perpeccuu

YMeHue onepupoBaTh MOHATUAMHE: CIIyJalHBINA ONBIT U CIy4aiiHoe cOOBITHE, BEPOSITHOCTh
CIlyJaifHOTO COOBITHS; YMEHHE BBIYMCIISATH BEPOSITHOCTH C MCIIOJIB30BAHMEM IpapHUecKuX
METOJIOB; IPUMEHSTH (POPMYITBI CIIOKECHUS U YMHOXEHUS BEPOATHOCTEH, (POPMYITy ITOJTHOU
BeposATHOCTH, ¢opmyiny bepHymmn, komOWHATOpHBIE (GakThl H (OPMYIBI; OIEHUBATH
BEPOSITHOCTH PeajbHBIX COOBITHII; yMEHHE ONEPUPOBATH NOHATHAMH: CIydaiiHas BEINUMHA,
pacrpeneleHue BEpPOSTHOCTEH, MaTeMaTUYEeCKOe OXHIAHWEe, NUCIIEPCHS W CTaHIapTHOE
OTKJIIOHEHUE CITyJaifHOH BeTHUYMHBI, (PYHKIMH PACTIPEIeICHNUS U IUIOTHOCTH PaBHOMEPHOTO,
MOKA3aTeNIFHOTO M HOPMAIBHOIO pAacIpeneleHlil; yMEHHEe HCIIONb30BaTh CBOMCTBA
W3YUYCHHBIX pacIpeesIeHIH IS pelIeH s 3a1a4; 3HAKOMCTBO C IOHATHSMH: 3aKOH OONBIIHX
YHCeNI, METOIBI BBIOOPOYHBIX HCCIENOBAHUI; YMEHHE NMPUBOIUTH MPUMEPHI IPOSBICHUS
3aKOHA OOJNBIINX YHCE B IPUPOAHBIX W OOUIECTBEHHBIX SBJICHUSIX; YMCHHE OIEPHUPOBATH
MOHATHSIMU: COYETaHWE, MEePECTAaHOBKA, YUCIO COYECTAHHH, YHCIIO MEPeCTaHOBOK; OMHOM
HeroTona; ymeHne mpuMeHATs KOMOMHATOPHEIE (DaKTHI U PACCYKICHHUS IS PeIICHNS 3a1a4;
OILICHUBATh BEPOSTHOCTH PEAJTBbHBIX COOBITHUH; COCTABISITh BEPOATHOCTHYIO MOIETb U
HHTEPIPETHPOBATH MTOIYIEHHBIN pe3yIIbTaT

YMeHnue onepupoBaTh HOHATUAMU: TOUKA, IpAMas, IIOCKOCTh, IPOCTPaHCTBO, OTPE3OK, JIyY,
BEJIMYMHA YIJIa, IJIOCKUHM YIoJl, ABYIPaHHbBIN Yroi, TpEXIpaHHBIA yroy, CKpeLIMBaIoLecs
NpsIMblE, MApaJJIENBHOCTh U NEPHEHAUKYIAPHOCTh NPAMBIX U IJIOCKOCTEHM, Yros Mexay
MPSIMBIMH, YTOJI MEXAY IPSIMOM U MJIOCKOCTBIO, YOI MEXIy IJIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JO TJIOCKOCTH, PACCTOSIHHE MEXAY HPAMBIMH, PAaCCTOSIHHUE MEXIY IUIOCKOCTSIMHU;
YMEHHUE HCIONB30BaTh NMPU PEIICHUN 3a/1a4 W3yYCHHBIE (aKThl H TEOPEMBI TUTAHUMETPHH;
YMEHHE OLEHMBAaTh pa3Mepbl OOBEKTOB OKPY)KAIOLIEro MHpPa; CTPOUTh MaTeMaTHUYECKHE
MOJIEJIM C MOMOIIBI0 F€OMETPUUECKUX IMOHATHHA M BEIWYMH, pelllaTh CBA3aHHbIE C HUMU
MIPAKTHUYECKHUE 3a/1a4H

10

YMeHHe omepupoBaTh MOHATHSIMH: IUIOMAIb (QUTYpHl, 00BEM (UTYpPHI, MHOTOTpPAaHHUK,
MPaBWIBHBI MHOTOTPaHHUK, CEYEHHUE MHOTOTPAHHUKA, KyO, MapajuleNieluIie, Mpu3Ma,
nupamuna, Gurypa ¥ MOBEpXHOCTh BpallleHWs, IUIMHIP, KOHYC, Imap, cdepa, IIomaib
cepsl, MIOMAIb MOBEPXHOCTH IHPAMHUIBI, MPH3MBI, KOHyca, IHJIAHApa, 00BEM Kyoa,
MPSIMOYTOJIBHOIO TMapajulesenunena, OUpaMuipbl, NPU3MblL, IIMHApA, KOHyca, IIapa,
pa3BEPTKA MOBEPXHOCTH, CEUECHUS KOHYCa M LWIMH]PA, apajliebHbIE OCH HJIM OCHOBAHHUIO,
CCUCHHUE IIapa, IUIOCKOCTh, Kacaloliascs C(epbl, IMIMHIAPA, KOHYCa, YMEHUE CTPOHTH




CEYCHHUEC MHOT'OI'PaHHHKA, I/I306pa>l(aTI) MHOTOI'paHHUKH, (1)I/II‘ypI>I 1 MMOBEPXHOCTH BpallICHUA,
HX CCYCHUS, B TOM YHUCJIC C TIOMOLIBIO JICKTPOHHBIX CPEACTB; YMCHHUE TPUMEHATH CBOICTBa
TEOMCTPHUICCKUX (I)I/Il"yp, CaMOCTOATCIbHO (1)OpMyJ'II/Ip0BaTB ONpECACICHUs H3YyYaCMbIX
(bl/ll"yp, BBIJBUTAaTh THUIOTE3bl O CBOMCTBAX M MNpU3HaKax TICOMETPHUYCCKUX (bPIpr,
00OCHOBBIBaTh HJIU OIpoBEpPraTb UX; YMCHUC IMPOBOAUTH Knaccmbnxaumo (1)I/Il"yp mo
Pas3IMIHbIM ITPU3HAKAM, BBITIOJIHATH HCO6XOI[I/IMI>IG JOMOJHUTCIbHBIC TIOCTPOCHU A

11 YMeHue OomepupoBaTh MOHATHIMU: JBM)KEHHE B MPOCTPAHCTBE, MapalUICIbHBIA MEpPEeHOC,
CHMMETpHsI Ha IUIOCKOCTM W B MPOCTPAHCTBE, IMOBOPOT, IpeoOpa3oBaHUe MOA00Us,
mo00HbIe (PUTYPBI; YMEHHE PAaclOo3HABATh PaBHBIC W MOJOOHBIC (DUTYpPHI, B TOM YHCIIC
B MIPUPOJIE, UCKYCCTBE, APXUTEKType; HCIOIH30BATh TCOMETPHYCCKHE OTHOIICHUS IPH
PpelleHnH 3a]1a4; HaXOJJUTh T€OMETPUUYECKUE BEJIMUUHBI (JUIMHA, YTOJI, TUIOIA b, 00bEM) IPH
peUIeHun 3aa4
U3 IPYTUX y4eOHBIX IPEAMETOB U U3 PEAIbHOM XHU3HU; YMEHUE BEIUUCIISITE TEOMETPUIECKHE
BEIMYMHBI (JIMHA, YTOJI, TUIOIA b, 00BEM, MJIONIAIh TOBEPXHOCTH ), UCTIONB3Ys U3yUEeHHBIE
(hOpMyJIBI M METOZIBI, B TOM YHCJE: IUIONA[]b ITOBEPXHOCTH MMPAMHJBI, MPU3MBI, KOHYCa,
UIHHIIPA, TUToHaab cepbl; 00bEM KyOa, MpsSMOYTOJIBHOTO Mapajuiefienuea, MIpaMuibl,
MIPU3MBI, WIMH]IPA, KOHYCa, [Iapa; YMEHHEe HAXOAUTh OTHOLIEHHE 00BEMOB IOTOOHBIX GUTYD

12 YMeHue onepupoBaTh IMOHATHAMM: IpPSAMOYIOJIbHas CHCT€Ma KOOpJIMHAT, BEKTOp,
KOOp/AMHATBHl TOYKU, KOOPAMHATHI BEKTOpPAa, CyMMa BEKTOPOB, IPOU3BEIEHUE BEKTOpa Ha
YHUCIIO, pa3OKEHHE BEKTOpa 1o 0a3ucy, CKalspHOE IPOM3BEACHHE, BEKTOPHOE
MIPOM3BEACHUE, YIOJl MEXKAY BEKTOpPaMU; YMEHHME HCIONb30BaTh BEKTOPHBI U KO-
OpPIWHATHBI METOA U PEIIeHUs T'eOMETPUYECKHX 3aJady M 3aJad APYTuxX y4eOHBIX
IPEAMETOB

13 YMeHue BHIOMpATh MOJAXOMAIIMA METOJ Ui pEIIeHUs 3aJadd; MOHMMaHUuE 3HAYMMOCTH
MaTEeMaTHKH B U3YyYCHWHM TPUPOIHBIX W OOIIECTBEHHBIX TPOIECCOB WM SBJICHUN; YMCHHE
pacro3HaBaTh MPOSBJIICHNE 3aKOHOB MATEMATHKH B HCKYCCTBE, YMEHHE TIPUBOIUTH TIPUMEPHI

MaTeMaTUYECKUX OTKPBHITUN POCCHIICKON ¥ MHPOBOW MaTEMaTUYECKOW HAYKH

HNEPEYEHDb 3JIEMEHTOB COAEPKAHUA, TIPOBEPAEMbIX HA EI'D 110 MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BerarciaeHus

1.1 HatypanpHbie u uensle uncna. [Ipu3Haky Ae1MMOCTH HENBbIX YHCell

1.2 | Paunmonanpubie yricia. OORIKHOBEHHEIE M JECATHYHBIE IPOOH, IPOIICHTHI, OECKOHEUHEIE TIEPHOANICCKUE
Jpooun

1.3 Apudmerndecknii KOpeHb HaTypajdbHOH creneHH. JleHCTBUS ¢ apU(pMETHYECKUMH KOPHSAMHU
HaTypaJIbHOU CTENECHU

1.4 CrerneHb ¢ nienpM okazateneM. CTeneHb ¢ panroHaIbHpIM TToKasateneM. CBOWCTBA CTENEHU

1.5 CuHyC, KOCHHYC M TaHTE€HC YHCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHTE€HC YHCIOBOTO
aprymMeHTa

1.6 | Jlorapudwm uncna. JIecsTiuHble U HATYpaJIbHBIE JOTapu(MBbI

1.7 JleiicTBUTENIbHBIC YKCTa. ApU(METHUCCKUE ONepaIliy ¢ NCHCTBUTEIBHBIMH YrciaMu. [TpuOInxkEHHbIC
BBIUMCIICHHUS, IPaBUJIa OKPYTJIEHUS, IPUKUKA U OLIEHKA pe3yJIbTaTa BBIYUCICHUN

1.8 [IpeobpazoBaHue BEIpakKeHUI

1.9 KommuiekcHeie uncia

2 YpaBHEHHUS 1 HEPABEHCTBA

2.1 Lensie 1 poOHO-pallOHATEHBIC YPABHEHUS

2.2 WppannoHansHbIE YpaBHEHUS

2.3 TpuroHomeTpuieckue ypaBHEHHs

2.4 [Toka3zaTenpHbI€ U Jorapu(MUUECKUE YPaBHEHHS




2.5 Ilenble 1 JpoOHO-pallOHATBHBIE HEPABEHCTBA
2.6 WppannoHansHbIE HEPABEHCTBA
2.7 | Iloka3atenbHble U JorapupMUUecKue HEpaBeHCTBA
2.8 TpuroHomerprueckue HepaBeHCTBA
29 CucteMbl 1 COBOKYITHOCTH YpaBHEHUH 1 HEPAaBEHCTB
2.10 | YpaBHeHHUS, HEPaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 | Matpuna cucTeMsl TMHEWHBIX ypaBHeHUH. ONpeaenuTeb MaTpUIlbl
3 DyHKIMU U rpapuku
3.1 @OyHKIM, crocoObl 3amanus GyHkuuu. I'paduk ¢yHkimu. B3aunMHo oOpatHble ¢yHKIMU. UYETHBIE U
HeuéTHble ¢pyHKImH. Ilepronnyeckue GyHKIUH
3.2 | OGnacTp oOmpefeneHuss H MHOXECTBO 3HaueHHH ¢yHkuumn. Hymm ¢yskuun.  IlpomexyTkn
3HAKOMOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCHUMyMBI U MUHHUMYMbI (DYHKIHH.
HauOonpiiee 1 HaMeHbIee 3HaYeHUE (QYHKIIMH Ha TPOMEKYTKE
3.3 CreneHHast pyHKIMS ¢ HATYpaJIbHBIM U IIeJIBIM IToKazaTeneM. E€ cBoiicTa u rpaduk. CBoiicTBa 1 rpauk
KOPHsI 11-0U CTENEHU
34 Tpuronomerprueckue (HyHKIIIH, X CBOHCTBA M rpaduxu
3.5 [TokasarenpHast u morapudmudeckast QyHKIMU, UX CBOUCTBA U TpaHKH
3.6 Touku pa3pbeiBa. AcuMOTOTH rpadukoB GyHKIMH. CBoiicTBa GpyHKIMIA, HEIPEPHIBHBIX Ha OTPE3KE
3.7 ITociemoBaTeIbHOCTH, CITOCOOBI 3aJaHUs ITOCIEN0BATENLHOCTEN
3.8 Apudnmerndeckast U TeoMeTpryeckas nporpeccuu. GopMysa CIOKHBIX MPOLEHTOB
4 Hayaya MaTeMaTHU€CKOIr0 aHaJIM3a
4.1 [Tponssonnas ¢hyakimu. [Ipon3BoaHbIE 37IEMEHTAPHBIX (QYHKIIUN
4.2 [IpuMeHeHne MPOU3BOIHON K UCCIENOBAaHUIO (PYHKIIMHA HA MOHOTOHHOCTh M 3KCTpeMyMbl. HaxoxneHue
HauOOIBIIETO ¥ HAMMEHBILETO 3HaYeHNUs (PYHKINH Ha OTPE3Ke
4.3 [TepBooOpasnas. MaTerpan
5 MHOXeCTBa U JIOTHKA
5.1 MHOoXecTBO, orepami Haa MHOKecTBaMu. Jlmarpammsl Diinepa — Benna
5.2 | Jloruka
6 BepositHOCTB M cTaTHCTHKA
6.1 OmnucaTenbHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KombuHaTopuka
7 I'eomerpus
7.1 Durypsl Ha MIOCKOCTH
7.2 IIpsimMble U IIIOCKOCTH B POCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 TOBEPXHOCTH BpalllCHUS
7.5 Koopaunatel 1 BEKTOPEI

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

MaremaTtuka: anre6pa 1 Havajla MaTCMaTUYCCKOI'0 aHalin3a, rcOMCTpuUs. FCOMCTpI/IH. 10-11 xmacc.

Atanacsu JI.C., byry3oB B.®., Kagomues C.b. u np. Axkimonepsoe obuiectso «M3narenscTBo
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