MUHUCTEPCTBO MPOCBEIEHUSI POCCUIICKOI ®EJIEPALIUU

JEINTAPTAMEHT 110 OBPA3OBAHUIO A/IMUHUCTPALIMU I'OPOJA
TOBOJIBCKA

MYHUIHUITAJIBHOE ABTOHOMHOE

OBIIEOBPA3OBATEJIBHOE YYPEXKJAEHUE
«CPEJJHSAA OBIMEOBPA3ZOBATEJIBHAS IIKOJIA Ne20»

(MAQY COMI Ne20)
Paccmotpena CormnacoBana [pnio:xxenune Ne6
Ha 3aceganuu LLIMO 3aMecTUTENEM TUPEKTOpa K OCHOBHOH 00pa3oBaTebHON
€CTECTBEHHO-HAyYHOr0 IMKJIa 110 yueOHoij paboTte IIporpamMMe CpeaHero o0Iero

npotokon Ne 1 ot 31.08.23 11T Ne20 o0pa3zoBaHusl, pa3pabOTaHHOMN

; .B.Kuuepona Ha ocHoBaHuu ®I'OC COO ot
cta 2023r. 2022r., yTBepKACHHON
npukazom aupekropa MAOY
COLL Ne 20

or 31.08.2023r. Ne208

PABOYA [TPOI'PAMMA
YYEBHOTI'O ITPEJIMETA

Teomempusa. bazoewtii ypoeenvy

1t oOygaromuxcst 10-11 kmace
Ha uzyuenue yue6Horo kypca «l eomempusny oroautcs 102 gaca: B 10 kimacce — 68 yacos (2
yaca B Heflento), B 11 kiacce — 34 yaca (1 yaca B Heneno).
ouHas ¢opma 00ydyeHus

OO6yuenune Maremaruke npoxoaut Ha 6aze YMK
Maremaruka. ['eomerpusi: 10-11 i kiacces: yueb. 11st 061ieo0pa3oBar. opranu3aiuii: 6a3oBbli v
yriyonennsiit yposens /[ JI.C. AranacsaH u ap.] — Mocksa: [Ipocsemenue, 2022

2023roxn



Coaep:xanue yueOHOro npeamera

10 KUIACC

IIpsimble ¥ MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NIOHATHA cTepeomeTpun. Touka, mpsiMasi, IIIOCKOCTh, IpocTpaHcTBO. [loHsATHE
00 aKCMOMaTHYeCKOM ITOCTPOECHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUHU U CIIECIACTBUS U3 HUX.

B3anMHOe pacrosnokeHue NpsMbIX B IIPOCTPAHCTBE: IEPECEKAIOIIMECS, NTapaJUIeIbHbIE U
CKpemuBaromuecss npsamsie. [lapannenbHOCT, NOpAMBIX M IJIOCKOCTEM B MPOCTPAHCTBE:
NapajuleJIbHbIE MPsMbIE B IIPOCTPAHCTBE; MApAJUIEIBHOCTb TPEX MPSAMBIX; I1apauICIbHOCTD
OpsIMOM M IUIOCKOCTU. YIIbl C COHAIpPaBJICHHBIMU CTOPOHAMM; YIOJI MEXAY IpsSMBIMUA B
npoctpancTBe.  [lapaiuienbHOCTh  IUIOCKOCTEM:  MapaJUlelibHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNibHbIX IiockocTei. [Ipocreiinye npoctpancTBeHHBIE (UTYPBI HA TUIOCKOCTU: TETPAdp,
Ky0, apajuiesenuIies; NoCTPOSHUE CEUSHUH.

[lepneHAuKyAIpHOCTH MPSAMOM U INTIOCKOCTH: MIEPIEHAUKYIISPHBIE IIPSIMbIE B IPOCTPAHCTBE,
IpsIMBIE TAPAJUICNIbHBIE U IEPIEHIUKYISPHBIE K INIOCKOCTH, IPU3HAK IEPIECHIUKYIIPHOCTH
NPSIMOM U IJIOCKOCTH, TEOPEMA O MPAMON NEPHEHANKYISIPHON IIJIOCKOCTH. YTIIbI B IPOCTPAHCTBE:
YIOJI MEXJIY HPSMOM M IUIOCKOCTBIO; JBYTPAHHBIM YIoJjl, JIMHEHHBIM yrojl JBYTPaHHOIO YIJIA.
[lepnenauKynasip U HAKJIOHHBIE: PACCTOSHHUE OT TOYKU JO IJIOCKOCTH, PACCTOSTHUE OT MPSAMOU 10
IUIOCKOCTH, TPOEKIHsS (QUTyphl Ha IUIOCKOCTh. [leprneHAMKyIspHOCTh IUIOCKOCTEW: MpU3HAK
NEePHEHANKYISIPHOCTH ABYX IIOcKOoCcTe. Teopema o TpEX nmepneHauKyaspax.

MHororpaHHuKHu

[lonsiTHE MHOTOrpaHHUKA, OCHOBHBIE JJIEMEHTbl MHOTOTPAaHHUKA, BBIIYKJIbIE U
HEBBIITYKJIbIE MHOTOI'PAaHHMKH; pa3BEPTKA MHOTOrpaHHUKa. [Ipu3ma: n-yronpHas npusma; rpaHu v
OCHOBaHUS MPU3MBI; MpsiMasi U HAKJIOHHAs MPU3MBbI; OOKOBasl U IMOJIHASL MOBEPXHOCTH MPHU3MBIL.
[Tapannenenumnen, npsMOYTOJbHBIM MapajijieienuIen U ero coiictBa. [lupamupa: n-yroiapHas
nupaMua, TPaHU U OCHOBaHME MUPaMHJbl; OOKOBask M TOJHAs MOBEPXHOCTh MHPAMUIbL;
IpaBWIbHAasg M Yyceu€HHas MNHupamMuaa. OJEMEHTbl MpuU3Mbl W nupamuabl. [IpaBusbHbIE
MHOTOI'PAaHHUKU: MOHATHE MPaBUIBHOTO MHOIOIPDAaHHMKA; MPAaBWJIbHAS NMpPU3Ma U IpaBUIIbHAs
NUpaMK/Jia; IpaBUIbHAS TPEYTroJIbHAS TMpaMKia U IPaBUIIbHBIN TeTpasp; KyO. [Ipeacrasnenue o
IIPABWJIBHBIX MHOTOTPAHHUKAX: OKTAdIP, NOAEKadIp U uKkocadnp. CedeHus Npu3Mbl U MUPAMUIBL.

CumMeTpusi B IPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOUKH, NMPSAMOM, MIOCKOCTH.
DNEeMEHThl CUMMETPHUH B TUpaMuax, napauieiaenunenax, IpaBuibHbIX MHOTOIPAaHHHUKAX.

Boruncnenue aneMeHTOB MHOTOTPaHHUKOB: péOpa, AuaroHanu, yrisl. [lmomans 60koBoit
MOBEPXHOCTH U MOJTHON MOBEPXHOCTHU NMPSMOM MTPU3MBI, IJIOIA/1b OCHOBAHU, TeopemMa 0 G0KOBOM
MOBEPXHOCTU MpsAMOI mpu3Mbl. [lnomans G0KOBONM MOBEPXHOCTH U MOBEPXHOCTHU MPaBUIIbHOMN
MUPAMHUJIBL, TEOpEMa O TIJIoMaAn yced€HHON mupaMubl. [lonatue 06 06béme. O0bEM MTHUpaMUIbL,
MPU3MBL.

[Togo6ubie Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIAJSIMH IOBEPXHOCTEH,
00BbEMaMU MOTOOHBIX TEJI.

11 KJIACC

Tesia Bpamenust

[{uinHapuyeckass MOBEPXHOCTb, 00pasyrolye IHJIMHIAPUYECKOH MOBEPXHOCTH, OCh
HWIMHIpUYecKkoi moBepxHocTu. Lunmuap: ocHoBaHust U OOKOBasi MOBEPXHOCTh, 00pa3yromias u
0Cb; IJIOIIA b OOKOBOW U MOJIHOW OBEPXHOCTH.

Konnueckass moBepXHOCTb, 00pa3ylolllie KOHMYECKOM IOBEPXHOCTH, OCb W BepIIMHA
KOHUYecKoi moBepxHocTH. KoHyc: ocHOBaHMe U BepIlInHa, 00pa3yrolas U 0Ch; MII0Ma b OOKOBON
U TIOJIHOM TMOBEPXHOCTHU. YCEUEHHBIM KOHYC: 0Opasylolire U BbICOTA; OCHOBaHUS M OOKOBas
MIOBEPXHOCTb.

Cdepa u map: mHeHTp, paauyc, AUaMeTp; IUIOMIAAL MOBEpXHOCTH cdeprl. Bzanmuoe
pacriofioxeHue cepsl ¥ MIIOCKOCTH; KacaTelbHask INIOCKOCTh K cdepe; Miomas cepsl.

N306paxeHue Ten BpalleHus Ha TNIOCKOCTH. Pa3BEpTka HuiMHIpa U KOHYyca.



KomOuHanu Ten BpalleHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHHUK, ONHCAHHBIA OKOJIO
cdepsr; chepa, BucaHHasi B MHOTOTPAaHHHUK, WK TEJIO BPAIICHHUS.

[Tonsitne 00 o0béMe. OcHOBHBIE CcBOicTBa 00BEMOB Ten. Teopema 00 o00béMe
IPSIMOYTOJIBHOTO Tapajuiesienuea u ciaeacTeus u3 He€. O0bEM mumHpa, konyca. O0bEM mapa
U TUIOIIAh ChEPHIL.

[Togo6ubie Tenma B mpoctpaHcTBe. COOTHONIICHUS MEXIY IUIOMIAISIMH ITOBEPXHOCTEH,
00BEMaMu MOTOOHBIX TEJI.

Cevenuss nuauHIpa (MapajuleIbHO H  HEPIEHIUKYISIPHO OCH), CEYEHHUS KOHyca
(mapasuiesIbHOE OCHOBAHHUIO U MPOXOJISINEE Yepe3 BEPIINHY), CEUCHHS 1Iapa.

BeKkTopbI M KOOPAUHATHI B IPOCTPAHCTBE

Bekrop Ha m1ockocTH U B mpoctpancTBe. CI0KeHHE U BBIYUTAHUE BEKTOPOB. YMHOKCHHE
BEKTOpa Ha Yucio. PasnokeHue BeKTopa MO TPEM HEKOMIUTaHApHBIM BekTopam. [IpaBuiio
napajuiesienumneaa. Perenne 3aaa4, CBI3aHHBIX C IPUMCHEHUEM TPABUIT ICHCTBUIN C BEKTOPAMHU.
[IpssMoyrosibHas cucTeMa KOOpAMHAT B TpocTpaHcTBe. Koopmuuarel Bektopa. Ilpocreiimnime
3aa4d B KOOpIMHATaX. Yroil MeXay Bekropamu. CKalsipHOE IPOU3BEICHUE BEKTOPOB.
Bbruuciienue yrioB Mexay NpSMBIMH M TUIOCKOCTSIMH. KOOpIWHATHO-BEKTOPHBIA METON IPH
pEIICHUH FEOMETPHUCCKUX 3a/1ad.



2. [lnanupyempble pe3yJbTaThl
JIMYHOCTHBIE PE3YJIBTATbDI

JInaHOCTHBIE pe3ynbTaThl OCBOCHHS MpOorpaMMmbl ydyeOHOro mpeamera «MaremaTuka»
XapaKTEepU3yOTCS:

I'pazxknanckoe BociuTanue:

c(hOpPMUPOBAHHOCTBHIO TPAKIAHCKOW TIO3WIMHM OOYYaroImIerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 YJIEHA POCCHMCKOTr0 OOIEeCTBa, MPEACTABICHHEM O MaTeMaTHYeCKUX OCHOBAX
(YHKIIMOHUPOBAHUSL PA3IUYHBIX CTPYKTYp, SBICHUH, MPOLEAYp TPa)KTaHCKOTO OOIIeCTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COLMUAIbHBIMU HHCTUTYTAMH B
COOTBETCTBUH C UX (PYHKIHUSIMH U HA3HAUCHUEM.

IlaTpuoTH4yeckoe BoCIUTAHME:

c(OPMHPOBAHHOCTHIO POCCHICKON TPAXKIAHCKON HIICHTUYHOCTH, YBAXKECHUS K MIPOLLIOMY U
HACTOSIILIEMY POCCUHCKON MaTeMaTUKH, HEHHOCTHBIM OTHOLLIEHUEM K JOCTHKEHHUSIM POCCUHCKHUX
MAaTE€MAaTUKOB M POCCHICKOM MareMaTu4eCKOM IIKOJIbI, K MCIIOJIb30BAHUIO 3THUX JOCTHUKEHUW B
JIPYTUX HayKaX, TEXHOJOTHUAX, chepax SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

OCO3HAaHMEM JYXOBHBIX IIEHHOCTEH pOCCHICKOTO Hapoaa; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOT'O0 CO3HAHMS, STUYECKOTO MOBEAECHHUS, CBA3AHHOIO C MPAKTHYECKUM MPUMEHEHUEM
JOCTHKEHUN HAyKH M JAESTENbHOCThIO YYEHOrO; OCO3HAHUMEM JIMYHOIO BKJIaJa B IOCTPOEHUE
YCTOMYMBOTO OYIYILIETO.

JcTeTn4ecKoe BOCIIUTAHME:

ACTETUYECKUM  OTHOIIEHHWEM K  MHPY, BKJIIOYasg OCTETUKY  MAaTreMarH4eCKUX
3aKOHOMEpHOCTEH, OOBEKTOB, 3aJau, pEIICHUH, PaCCyXJCHUN; BOCHPUUMYUBOCTBIO K
MaTE€MaTUYE€CKUM acCIleKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Dusuyeckoe BOCIIUTAHME:

Cc(hOpMUPOBAHHOCTHIO YMEHUSA NPUMEHSATH MaTeMaTHYeCKHe 3HAHUS B HWHTEpecax
3I0pOBOTO U 0€30macHOro oOpasa KH3HU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 370POBBIO
(3mopoBO€ mMHUTaHUE, COATAHCHUPOBAHHBIN PEKUM 3aHATUM U OTABIXA, pEryispHas (u3ndecKas
AKTUBHOCTH); (PU3NYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUAX CIOPTUBHO-030POBUTEIHHON
JIEATENBHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYyAY, OCO3HAHUEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K Pa3IMUHBIM
chepam mpodeccroHaTbHON AEATETbHOCTH, CBA3aHHBIM C MAaTeMaTHKON W €€ MPUIOKEHUSIMU,
YMEHHUEM COBEpIIATh OCO3HAHHBIN BHIOOp OyAyiel mpodeccuu U peaan30BbIBaTh COOCTBEHHbBIE
JKU3HEHHBIE TJIaHbI, TOTOBHOCTBHIO U CIIOCOOHOCTHIO K MareMaTHueckoMy OOpa3oBaHUIO U
caM000pa30BaHMIO HAa TPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKHUX 3a/1a4 MATEMAaTUYECKON HAIPaBIEHHOCTH.

IK0JI0THYEeCKOe BOCTIUTAHME:

c(hOpPMUPOBAHHOCTBHIO DSKOJOTUYECKON KYJABTYphI, TOHUMAaHUEM BJIHSHHS COILUATIBHO-
SKOHOMHUYECKUX TPOIECCOB HAa COCTOSHUE MNPHUPOAHOM W COUMAIBHOW Cpellbl, OCO3HAHUEM
00AThbHOTO  XapakTepa dJKOJOTMYECKUX  MmpolrneM; OpHUeHTaluell Ha  NpUMEHEHUe
MaTeMaTHYeCKUX 3HAHUHM U1 pelieHUs 3a7ad B 0OJACTH OKPYKAIOIIEH Cpenbl, MIaHUPOBAHUS
MOCTYIIKOB U OLIEHKH MX BO3MOKHBIX MOCIIEACTBUM JJIsI OKPYXKAIOUIEN CPEBI.

I{eHHOCTH HAYYHOI'0 MTO3HAHUSA:

c(hOpPMUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKH M OOIIIECTBEHHOW MPAKTHUKH, TOHUMAHUEM MaTeMaTUYeCKOW HayKH Kak cepbl
YeJIOBEYECKOM JESITENIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUUMOCTHU ISl Pa3BUTHS LUBUIIM3AINY;
OBJIQJICHUEM SI3IKOM MAaTEMATUKH U MaTEMATUYECKOM KYIbTYpPOH KaK CPEICTBOM MO3HAHUS MUPA;



TOTOBHOCTBIO OCYIIECTBIISITh TPOCKTHYIO U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUAYATBHO U
B TpyIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJabTaTbl OCBOCHUS IPOrpaMMBbl yueOHOro npenmera «MaremaTrka
XapaKTepU3yTCS  OBJIAJCHUEM  YHUBEPCAIBHBIMH  HO3ZHABAMENbHLIMU  OeliCeusiMuU,
VHUBEPCATIbHbIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  YHUBEPCANbHLIMU — Pe2YIsIMUBHbIMU
oelicmeusmu.

Yuueepcanvnvle noznaseamenvmuwvie Oelicmsus, obecneuusaiom @Gopmuposanue 0A308blX

KOCHUMUBHBIX NPOYecco8 00yyarowuxcs (oceoenue Memooo8 NOZHAHUSL OKPYHCAIOUe20 MUpd,

npUMeHeHUe 102UYEeCKUX, UCCIe008amelbCKUX onepayull, yMeHuti pabomams ¢ ungopmayuetl).
ba3zoBbie JiorMYecKkue AeHCTBUSA:

® BBIBIATh U XapaKTepU30BaTh CYIIECTBEHHbIE NMPU3HAKUM MaTeMaTHUYeCKHUX OOBEKTOB,
MOHSITHIA, OTHOIICHUH MEXIy MOHSATUSAMH; (HOPMYITHPOBATH OMPEACICHUS TOHATUN;
yCTaHABIMBAaTh CYIIECTBEHHBIN MPHU3HAK Kiaccu(uKauu, OCHOBAHUS ISl 00001IeHus
Y CpaBHEHUs, KPUTEPUHU TTPOBOAMMOTO aHAJIN34;

® BOCIpPHUHUMATH, (HOPMYTUPOBATH U MPEOOPA3OBLIBATH CYKICHUS: YTBEPAUTEIbHbBIC U
OTpUIaTeNbHBIC, EAMHUYHBIC, YACTHBIC U OOIIHE; YCIOBHBIC,

® BBIABISITH MATEMaTHYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IMPOTUBOPEUHsI B (haKTax,
JAHHBIX, HAOMIOACHHUSAX M YTBEPXKICHMSX;, Mpenjararb KPUTEPUH JUIsl BBISBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

e JieNiaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX WM MHIYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3AKITIOUCHHH 0 aHAJIOTUH;

® MPOBOAMTH CAMOCTOSTENBHO JOKA3aTeIbCTBA MaTEMATUYECKUX YTBEPKACHUI (TpsSMBbIe
U OT TMPOTUBHOTO), BBICTPAMBATh AapPryMEHTAIMIO, NPUBOAUTH TPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYXKICHUS U BBHIBOJIBI;

e BBIOMpaTh croco0 pemieHuss y4eOHOM 3afadM (CpaBHHMBaTh HECKOJIbKO BAapUAHTOB
peleHus, BEIOUparh Hanboee MOAXOMAIINA ¢ YIETOM CaMOCTOSITENTFHO BBIJEIEHHBIX
KPUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBUA:

® WCIOJIb30BaTh  BOMPOCHI  KaK  HCCIEAOBATEIbCKHM  WHCTPYMEHT  TO3HAHUS,
bopMyIHpOBaTh BOMPOCH], (PUKCUPYIOIINE MPOTHBOPEUHE, MPOOIEMY, YCTaHABINBAThH
HCKOMOE U JJaHHOE, (HOPMUPOBATH TUTIOTE3Y, apT'YMEHTHPOBATH CBOKO MO3UIUIO, MHEHUE;

® TIPOBOAWTH CAMOCTOSATENFHO CIUIAHUPOBAHHBIA OKCIIEPUMEHT, WCCIEAOBAHHUE 10
YCTAaHOBJICHHIO OCOOEHHOCTEM MareMaTHuyecKoro OObeKTa, SBICHHUSA, IMpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXTy OObEKTaMH, SIBICHUSMH, ITPOIIECCAMU;

® CcaMOCTOATEIHHO POPMYIHUPOBATH 000OIIIEHNUS U BEIBOBI 10 PE3YNIbTaTaM MPOBEIEHHOTO
HAOIONIEHUs, UCCIIEIOBAHUSA, OICHHBATh JOCTOBEPHOCTh MONYyYEHHBIX DPE3YIbTaTOB,
BBLIBOZIOB U 000OIIEHHI;

® [IPOrHO3MPOBATH BO3MOKHOE Pa3BUTHE MPoOLIeCcca, a TAK)KE BBIIBUTATh MPEATIOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora c nundopmanueii:

®  BBIABIATH AeUIUTHI HHDOPMAIIUH, JAHHBIX, HEOOXOIMMBIX JUIsl OTBETA HA BOIIPOC U TSI
pELIeHUs 3a/]1auu;

e BpIOMpaTh MHPOPMAIIMIO U3 HWCTOYHUKOB PA3JUYHBIX THIIOB, AaHAJINU3UPOBATH,
CHCTEMaTU3UPOBaTh W WHTEPIPETUPOBATh WHQPOPMAITUIO PA3TUYHBIX BUIOB U (HopM
MIPE/ICTABIICHHUS;

® CTPYKTypHpoBaTh HHGPOpMAIMIO, TIPEACTABIATh €€ B  pa3IHUHbIX  (hopmax,
WUTIOCTPUPOBATh rpapUUecKH;



OLICHUBATh HAAEKHOCTh HMHPOPMAIMH IO CAMOCTOSTEIBHO C(HOPMYITUPOBAHHBIM
KPUTEPUSM.

Vuueepcanvnvle  KommyHuxamueHwvle  Oelicmsus,  obecneduusardm  cHoOpMUpPoOBAHHOCHb
COYUAILHBIX HABBIKOG 0OYUAIOUJUXCSL.
Oomenne:

BOCIIPUHUMATh U (POPMYIUPOBATh CY)KJIEHHSI B COOTBETCTBUU C YCIOBHSMM U LEIISAMU
o0IIeHus; SCHO, TOYHO, I'PaMOTHO BBIPAXaTh CBOIO TOUKY 3pPEHHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, JaBaTh MOSACHEHUS 110 X0y PELIeHUs 3ajaul, KOMMEHTUPOBATh
IIOJIyYEHHBIN PE3YIIBTAT;

B XO71¢ 0OCY)KICHHUS 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYX/1aeMOW TEMBI, POOJIEMBI,
pelaeMoii 3a1a4u, BbICKa3bIBaTh UJIEH, HALIEIIEHHbBIE HAa TOMCK PELIEHMS]; COIIOCTABIIATh
CBOU CYXJIEHUS C CY)KIEHUAMHU APYrMX YYaCTHUKOB JIMAJIOra, OOHapyXMBaTh pa3inyue
U CXOJICTBO TO3UIMI; B KOPPEKTHOH (opme (HopMyTupoBaTh pasHOINIACUS, CBOH
BO3PaKCHUS;

IIPEJCTABIATh PE3YJAbTaThl PELICHUS 3a/aud, SKCIIEPUMEHTA, UCCIIEI0BaHUs, IIPOEKTa;
CaMOCTOSITENIbHO BBIOMpPaTh (popMar BBICTYIUICHHS C Y4ETOM 3a/ad TPE3CHTAlMH U
0COOEHHOCTEH ayTUTOPUH.

CoTpyanu4ecTBo:

IOHUMATh ¥ UCIOJIb30BaTh IPEUMYIIIECTBA KOMAHHON U UHAMBUAYAJIbHONU paboThl IpU
peleHnH y4yeOHBIX 3a/a4; IPUHUMATH 11eJIb COBMECTHOM JEATEIbHOCTH, IIAHUPOBATh
OpraHU3allMI0 COBMECTHOW pabOTHI, paclpeneNiaTh BHIbI PabOT, JOrOBapUBaThHCH,
o0CyXJ1aTh IIpoLeCcC U pe3y/abTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOICH;
y4acTBOBaTh B IPYIIOBBIX (hopMax paboThl (00cyxaeHusi, 0OMEH MHEHHIA, «MO3TOBEIC
LITYPMBI» U UHBIE); BBIIOJIHATH CBOIO YaCTh padOThl U KOOPAMHUPOBATH CBOU JIEHCTBUS
C JPYTUMH YJI€HaMU KOMaHJbl; OLIEHUBATh KQUECTBO CBOErO BKJaJa B OOIIMN MPOAYKT
10 KPUTEPHSIM, CHOPMYTUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHS.

Yuueepcanvnvlie pezynamuenvie Oeticmeus, obecneuusaiom QOpMUpoBaHUue  CMbICI08bIX
YCMAHOBOK U HCUSHEHHBIX HABIKOS TUYHOCMU.
Camoopranusanms:

COCTABIIATH IUIaH, aJITOPUTM PEIICHUs 3a/1a4i, BEIOUPATh CIOCO0 pelIeHUs ¢ yuETOM
UMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELLICHUH ¢ Y4ETOM HOBOM MH(pOpMaLIUK.

CaMOKOHTPOJIb:

BJIaJIeTh HABbIKAMH TIO3HABAaTEIbHOW pedUIeKCHH KaK OCO3HAaHUS COBEPIIAEMBIX
JNEUCTBUM ¥ MBICIUTEIBHBIX TMPOIECCOB, HMX PE3yJIbTaToB; BJIAJAETh CIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISL Mpollecca M pe3yibTara peuieHUuss MaTeMaTH4eCcKOu
3a/1a4uu;

MpEeABUACTh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh HPU PEIICHUU 33J1aud, BHOCUTH
KOPPEKTHUBBI B JAESITETLHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, MAHHBIX, HAMIEHHBIX
OImMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3ylbTaTa IEeNd € YCIOBHUSM, OOBSICHITH HPUYUHBI
JTOCTIKEHUS UM HEOCTHXKEHUS Pe3yIbTaTOB eI TebHOCTH, HAXOAUTD OIIHOKY, 1aBaTh
OIIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3VJIBTATbHI

10 KJIACC

OnepupoBarh NOHITUSIMU: TOUYKA, MPSAMAs, IIIOCKOCTb.
IIpuMeHATH aKCHOMBI CTEPEOMETPUHN U CIEACTBUS U3 HUX IIPU PELICHUHA T€OMETPUYECKUX



3azad.

OnepupoBarh MOHATUSAMH: NApPAJICNIBHOCTh M MEPHEHAUKYISPHOCTb INPSAMBIX U
IJIOCKOCTEM.

Knaccugunuposars B3aUMHOE pacloyioKeHUE IPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBarh TMOHATHUSMHU: JBYTPaHHBI yroji, TpaHd JBYIpaHHOTO yriaa, pedpo
JBYT'PAHHOTI'O YIJIa; IMHEHHBIHM yroji JBYrpaHHOIO yIJia; TpajlycHas Mepa JIByIpaHHOIO YIJia.

OnepupoBarh MOHATUSMH: MHOTOTPAHHHUK, BBIITYKJIBIA W HEBBINYKJbI MHOIOIDAaHHUK,
3JIEMEHTbl MHOTOI'PAaHHHKA, IIPABUJIbHBIM MHOTOIPaHHHUK.

PacriozHaBaTh OCHOBHBIE BHJIbBI MHOTOTPAaHHMKOB (NHMpamMHUAd; IpU3Ma, NPSIMOYIOJIbHBII
napajuiesenumnes, Kyo).

KnaccupumupoBar MHOTOrpaHHHMKH, BBIOMpas OCHOBaHUS Ui KJaccH(UKauu
(BBIIYKJIbIE M HEBBIIYKJIbIE MHOIOTPAHHUKHU; IPABWJIbHbIE MHOIOIPAHHHUKH; IpSMblE U
HAKJIOHHBIE NIPU3MBI, IapAJIJICICIUIIEIbI).

OnepupoBarh NOHATHAMHU: CEKyLIast JIOCKOCTh, CEYEHHE MHOIOT PAHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOEHUS CEUEHUH, UCTIONIb3YSI METOJL CJIEIOB.

CrpouTh ceueHUs] MHOTOI'PAaHHHKOB METOZOM CJIEJOB, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTBIX OObEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Perarsb 3a1aun Ha HaXOX/IEHUE T€OMETPUUECKHUX BEJIMYMH 10 00pa3LaM Ui ajJropuT™Mam,
IPUMEHSISI U3BECTHBIE AHAIUTUYECKUE METOJbl MPU PELIEHUH CTAHJAPTHBIX MaTeMaTUYeCKUX
3ajJlad Ha BBIYUCIIEHUE PACCTOSHUN MEXAY JABYMsI TOYKaMM, OT TOUKH JIO0 MPSIMOM, OT TOYKHU 10
IUIOCKOCTH, MEX/1Y CKPEIHBAIOIIUMUCS IPSIMbIMU.

Perarh 3a1aun Ha HaXOX/IEHUE T€OMETPUUECKHUX BEJIMYMH [0 00pa3LaM Ui ajJropuT™Mam,
IPUMEHSISI U3BECTHBIE AHAIUTUYECKUE METOJbl IPU PELIEHUH CTAHJAPTHBIX MaTeMaTU4eCKUX
3ajjad Ha BBIUMCIIEHUE YIVIOB MEXJY CKPEIIMBAIOUIMMUCA MPSIMBIMH, MEXIy MNpsIMOH U
IJIOCKOCTBIO0, MEKTY IIJIOCKOCTSIMH, JIByTPAHHBIX YIJIOB.

Bbruucnate 00bEMBI U IUIOIIAM TOBEPXHOCTEH MHOTOTPaHHUKOB (MpU3Ma, MUpaMuia) ¢
npuMeHeHHeM (pOPMYIT; BEIYUCIIATH COOTHOIICHHUS MEX/TY IIOMIAIMH TOBEPXHOCTEH, 00bEMaMu
OA0OHBIX MHOTOTPAHHUKOB.

OnepupoBarh MOHATUSMHU: CHMMETPUS B IPOCTPAHCTBE; ILEHTP, OCh U IUIOCKOCTh
CUMMETPHHU; HEHTP, OCh U IUIOCKOCTh CUMMETPUHU (PUTYPBHI.

W3Bnekarb, MpeoOpa3oBbIBaTh U UHTEPIPETUPOBATh MH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (pUrypax, npeCcTaBIeHHYIO Ha YepTexax U pUCyHKaXx.

[IpumensiTh reoMeTpuueckue (GaxkThl JUId pEIIeHUs CTEPEOMETPUYECKUX  3ajad,
IIPEIOJAraAlOIINX HECKOJIBKO IIIarOB PELICHMs], €CIIM YCJIOBHMs NPUMEHEHHs 3aJaHbl B SBHON
dbopme.

[TpuMeHATh mpocTEHIIMe MPOrpaMMHBIE CPEICTBA M NIEKTPOHHO-KOMMYHHKAIlMOHHBIE
CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKHX 3a]1au.

[TpuBoguTh mNpUMEpPBl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B TIPUPOAE U JKU3HH,
pacrno3HaBarh MPOSBIECHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[TpuMeHATh NOSydyeHHBbIE 3HAHUS HA NPAKTUKE: aHAJIW3UPOBATh PEAJBHBIE CUTYyallUd U
OPUMEHSTh U3yYeHHbIE TOHATUS B  MpolLEcce TIOUCKAa  pElIeHHs  MaTreMaTH4ecKu
c(OpMyYITUPOBAaHHON MPOOJIEMBI, MOJEIUPOBATh pEAJbHbIE CUTYallMHM Ha S3bIKE TI'€OMETPHH,
HCCJIEZIOBATh MOCTPOEHHBIE MOJEIN C HCIOJb30BAaHHEM T'€OMETPUYECKUX MOHATUH U TEOpeM,
anmapara ajireOpbl; perarb NpakTHYeCKUe 3a/1auk, CBA3aHHbIE C HAX0X/IEHHEM reOMEeTPUUECKUX
BEJIMYUH.

11 KJIACC

OnepupoBarh NOHATUSAMU: IUIUHAPUYECKAs TIOBEPXHOCTH, 00pa3yoine HUINHAPUIECKON
MOBEPXHOCTH; IMJIUHJP; KOHWYECKas MOBEPXHOCTb, OOpa3yrole KOHUYECKOH MOBEPXHOCTH,
KOHYC; cpepryecKkas MOBEPXHOCTb.



PacnioznaBarh Tena BparieHus (UIHHIP, KOHYC, cdepa u mmap).

OOBICHATBH CITOCOOBI TTOJTYYCHHSI TEJT BpAI[CHUS.

KnaccugunmpoBars B3aUMHOE pacroyioKeHHE CEphl U TNIOCKOCTH.

OnepupoBarh MOHATHUSMHU: LIAPOBOM CETMEHT, OCHOBAHHWE CEIrMEHTAa, BBICOTA CETMEHTA;
I1apOBOM CJIOM, OCHOBaHHE 1IaPOBOTO CJI0S, BBICOTA ILIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUTOMIAAN TTOBEPXHOCTEH TeN BpalleHUs, TEOMETPHUUECKUX Tel C
nprUMEeHEHUEM (HOPMYIL.

OnepupoBarh MOHATHUSAMH: MHOTOTPAHHUK, BIHCAHHBIA B cepy U OMUCAHHBIA OKOJIO
cdepsl; chepa, BiMCaHHAS B MHOTOTPAHHHK HIIK TEJIO BPAIICHHUS.

BbI4ucisTh COOTHOIICHHUS MEXAY IUIOMIAIIMU TOBEpXHOCTEN U 00bEMaMu OJJOOHBIX Tell.

N300paxars u3ydaeMble (QUTYpbl OT PYKH U C NPUMEHEHHUEM IPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BrInonHATE (BBIHOCHBIC) IUIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (pHUTYp: BHIT
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAICHHUS.

W3Bnekarh, HHTEPIPETHPOBATH U MPEOOPA30BHIBATh MH(GOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuyeckux Gurypax, npeAcTaBIeHHYIO Ha YePTEKaxX U PUCYHKAX.

OnepupoBarh MOHITHEM BEKTOP B MTPOCTPAHCTBE.

BhIOTHATH AeCTBUS CI0KEHUS BEKTOPOB, BRIYUTAHHS BEKTOPOB U YMHOXKEHHS BEKTOpa Ha
YHUCII0, O0BSCHATH, KAKUMHU CBOMCTBAMU OHH O0JIA/IAI0T.

[TpuMeHsTh paBUIIO Napajuieenunea.

OnepupoBarh TOHATUSAMHU: JIEKAPTOBBI KOOPAHWHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYIh
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOpa, YIOJl MEXAY BEKTOpaMH, CKaJspHOE
MIPOU3BEICHUE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUTAHAPHBIC BEKTOPHI.

HaxonuTe cymMMy BEKTOPOB M MPOU3BEACHUE BEKTOpPA HA YHCIO, YTOJ MEXKIY BEKTOPaMU,
CKaJISIPHOE TMPOM3BEICHHE, PACKIIAIBIBATH BEKTOP TIO JBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3aaBaTh MIIOCKOCTh YPAaBHEHUEM B IEKApPTOBOW CUCTEME KOOPAUHAT.

[TpumensTh reoMeTpuueckue (AKTBl IS PEIICHUS CTEPEOMETPUYECKUX — 3aj1ad,
MPEINONAraloIuX HECKOJIbKO IIaroB PEIICHHs, €CIM YCIOBHS MPUMEHEHUS 3aJaHbl B SBHOMN
dbopme.

Pemmate mpocreiinime reoMmeTpuyecKue 3a/1aud Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
MeToAA.

Pemate 3amaum Ha J0Ka3aTeNbCTBO MAaTreMaTHYEeCKUX OTHOIIEHWH U HaXOXKJICHUE
TEOMETPHUYCSCKHUX BEIMYMH MO 0o0pa3iaM WM ajJropuTMaMm, IPUMEHSS U3BECTHBIC METOIBI MPH
pEIIeHUH CTaHIaPTHBIX MAaTeMaTHYECKUX 3a/1au.

[TpuMeHSTh TIPOCTEHIHEe MPOTPAMMHBIC CPEJCTBA M AJICKTPOHHO-KOMMYHHKAIIHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKHX 3a]1au.

[TpuBOAMTE TpPUMEPHl MATEeMATHYCCKUX 3aKOHOMEPHOCTEH B TMPUPONE W JKU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPHUH B UCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHUS HA TPAKTHKE: aHAIM3WPOBATh PEANbHBIC CUTYAIlMH H
NPUMEHSTh U3yYeHHbIE TOHATHS B  TMpoOLEcCe TOWCKAa  pEeHIeHWs  MaTeMaTH4eCcKu
c(hOpMYyIUPOBAHHOW MPOOJIEMBI, MOJICTHPOBATh PEATBHBIC CHTYAallHH Ha S3bIKE TEOMETPHH,
HCCJIEZIOBATh MOCTPOEHHBIE MOJETH C WCIOJIb30BAaHHEM T'€OMETPUYECKUX TOHATHH U TEOpeM,
anmapara aJreOpsl; penath MPakTHISCKUE 33]1auH, CBI3aHHBIC C HAXOXKJICHUEM TeOMETPHISCKHX
BEJIMYUH.






3. TemaTu4eckoe MJIAHUPOBaAHM e

cucTeMaTHU3alus 3HAaHUU
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