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INOACHUTEJIBHASA 3AIIMCKA

PabGouast mporpamma ydeOHOTO Kypca «I'eoMerpus» 06a30BOTO YpOBHS IS
oOyuarommxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DenepanbHOTO
rOCyIapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAApTa CPEAHETO 00IIero 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHHM, TPEABABIIEMBIX K
MaTEeMaTHYECKOMY OOpa30BaHHWIO, W TPAJUIMA POCCHMCKOTO 0Opa3oBaHUS.
Peanuzarus nporpamMmbel obecrieunBaeT OBIAJACHHUE KIFOYEBBIMU KOMIICTCHITUSIMH,
COCTaBJISIIOIIIUMU OCHOBY JJII CaMOPa3BUTHUsI W HEMPEPHIBHOTO 0OOpa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYIbTYPHOTO, JMYHOCTHOTO W TI03HABATEILHOTO pPa3BUTHUSA
JUIHOCTH O0YYArOITHUXCSI.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueGHOro Kypca IE€OMETpUM Ha YpPOBHE CpEIHEro oOIIero
oOpa3oBaHMsl OO0YCJIOBJI€HAa NPAKTUYECKONM 3HAYMMOCTBIO METAlpeIMETHBIX |
PEIMETHBIX PE3yJbTaTOB O0y4YeHHsS T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BuTHs oOy4aromuxcsi, GopMUpoBaHUS (DYHKIIMOHAIBLHON MaTeMaTHU4eCKOou
I'PaMOTHOCTHU, U3YYEHHUSI JPYTUX y4eOHBIX NUCHUILIUH. Pa3BuTe y oOydaronmxcs
NPaBWIbHBIX MPEACTABICHUNA O CYHIHOCTH M MPOUCXOXKICHUU T€OMETPUYECKUX
a0CTpakilfii, COOTHOIIEHUH PEAIbHOTO0 W HJICAIBHOTO, XapaKTepe OTpax)eHUs
MaTEeMaTHYECKONM HAayKOW SIBICEHUW H TPOILIECCOB pPEATbHOTO MHpA, MECTE
r€OMETPUHU B CUCTEME HAYK M POJIM MAaTEMaTHUYE€CKOTO MOJIETUPOBAHMS B HAYYHOM
MO3HAHHUH M B TIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MHPOBO33PCHHUSI
yyaluxcsi, a TakKe KayeCTB MBIIUICHHUS, HEOOXOAUMBIX IS aJanTalud B
COBPEMEHHOM OO0I11eCTBE.

'eomeTpust sBisieTCs OAHMM M3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOuiero oOpa3oBaHus, TaK Kak OOECIEeYMBAET BO3MOXXHOCTb H3YYEHHUS Kak
JVCIMILINH €CTeCTBEHHO-HAYYHOU HAMPaBICHHOCTH, TAaK U TYMaHUTAPHOM.

Jlormdeckoe MbIIUICHHE, (HOpPMUpPYEMOe TMpPU H3YYCHUU OOYYarOIIUMUCS
MOHATUHHBIX OCHOB T€OMETPUHU U TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJI¢ pEUICHHUs TE€OMETPHUUYECKHX 3a/Jad, YMEHHE BBIJIBHTaTh W OMPOBEpPraTh
TUIOTE3bl HETOCPEACTBEHHO HCIONb3YIOTCA MPU PEIICHUH 3aJa4 €CTECTBEHHO-
HAYYHOTO IIUKJIA, B YAaCTHOCTHU U3 Kypca (DU3HKH.

YMeHne opueHTHPOBATHCS B MPOCTPAHCTBE MTPAET CYIIECTBEHHYIO POJb BO
BCEX O0JIACTAX MAESITENIbHOCTU 4YenoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJUMOE YCIOBHUE €ro CoIMaibHOro ObITHS, Gdopma



OTPaXXEHUS OKPYXKAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO IO3HAHUS W aKTUBHOTO
npeoOpa3oBaHusl  JAEUCTBUTENBHOCTH.  OnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0ObBEIMHSAET pa3Hble BHUABl y4€OHONM U TPYIOBOM JIE€ATEITHLHOCTH,
ABJIIETCS OAHMM M3 TMPO(PECCHOHAIBHO BAXKHBIX KAdyecTB, MOATOMY aKTyalbHa
3amaya (opMuUpOBaHUS y OOYYArOUIUXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBINUIEHUS — CYHIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOMN ACSITEIHbHOCTH 10 MHOTUM HaIPaBJICHUSIM.

Lens ocBoenuss mporpamMmbl yueOHoro kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00y4deHuss — oOmieoOpazoBaTeIbHOE U OOUIEKYJIbTYPHOE pPa3BUTHE
oOydaromuxcss  4yepe3  OOecleYeHHEe  BO3MOXHOCTH  MPUOOpETeHUss |
UCIIOJIb30BAaHUSl CUCTEMAaTUYECKUX TE€OMETPUYECKUX 3HAHUM U JAeUCTBU,
CHEeM(PUIHBIX TEOMETPUH, BOBMOKHOCTH YCTICIITHOTO MPOJIOHKSHHsI 00pa30oBaHMsI
0 CIIEIUANTBHOCTSIM, HE CBS3aHHBIM C MPUKJIIATHBIM HCIIOJIH30BAHHEM T€OMETPHH.

[Iporpamma 1o reomeTpuu Ha ©0a30BOM YpOBHE IIpeJHAa3HAUYeHa sl
o0yJarommxcs CpeAHeH MIKOJIbI, HE UCTIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYTHCHHM
Ha YpOBHE OCHOBHOTO 00Iero oopazoBanusi. Takum oOpa3om, oOydarougecs: Ha
0a30BOM YpOBHE JOJIKHbI OCBOUThH OOIIME MATEeMAaTHUYECKHUE YMEHHUS, CBSI3aHHBIC
co crnenupuKoi TreoMeTpuM H HEoOXOaUMbIe s JKU3HH B COBPEMEHHOM
oOuiectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTb M3YyUWUTh F€OMETpPHUIO Oolee
r1y00Ko, €clii B JalbHEUIIEeM BO3HUKHET HEOOXOJMMOCTh B TE€OMETPHUYECKHX
3HAHUSX B MPOPECCUOHATBHON NEATEIbHOCTH.

JlocTvKeHHe LEeau OCBOEHMS MPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX  3amad. [lpuopureTHRIMM 3agadaMd  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax gBIsSIFOTCS:

e (opMupoBaHHE TPEACTABICHUS O TEOMETPUU KaK YacTh MHUPOBOM

KyJbTYPBl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMmupoBaHHME MpPEACTaBICHUS O MHOTOTPAaHHHMKAX W TeJlaX BpAICHUS
KaK O BOXHEHIINX MAaTEeMAaTUYECKUX MOJEIAX, MO3BOJSIONIUX OMUCHIBATDH
Y U3y4YaTh pa3HbIe SBJICHUS OKPYKAIOLIET0 MUPA;

e (opMupoBaHME YyMEHHS pACIO3HABaTh Ha 4YepTeXax, MOJENAX U B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAICHHUS,

e OBJAJCHHE METOJAMH PEIICHMS 3a/Jad Ha MOCTPOECHHUS HA M300pa’KEHUSX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opMupoBaHME YMEHHUS ONEPUPOBATH OCHOBHBIMHU MOHATHSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPalIeHHsI U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  QJITOPUTMAMHM  pEUIEHHs  OCHOBHBIX  THIOB  3aJay;
(GopMupoBaHHE  YMEHHUS TPOBOJUTH  HECIOXKHBIE  JIOKa3aTeIbHbIE
pacCcyX/IeHusT B XOJIe¢ PEUICHHs] CTEPEOMETPUYECKUX 3aJad W 3a7ad C
IPaKTUYECKUM COJIEPKaHUEM;



e pa3BUTHE WHTEJUIEKTYaJIbHBIX U TBOPYECKUX CHOCOOHOCTEM
oOyyarolmuxcs, IO3HABAaTEJIbHOM  aKTUBHOCTH,  HCCJIEI0BATENbCKUX
YMEHMI, KpHTUHYHOCTH MBIILIJICHUS;

e (opmupoBanue (G YHKIMOHATEHON IPAaMOTHOCTH, peJIeBaHTHOM
F€OMETPUM: yMEHUE PACIO3HABaTb IPOSIBICHUS TI'€OMETPUYECKUX
HNOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peajbHBbIX >KU3HEHHBIX
CUTyalUsIX M NpPHU U3YUYEHUHU IPYIMX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEM M 3aKOHOMEPHOCTEM, (OpMyJIHMpOBaTh HMX Ha S3bIKE
r€OMETPUU U CO3/1aBaTh F€OMETPUUYECKHAE MOJIEIH, IPUMEHATh OCBOCHHBIN
Ir€OMETPUYECKUN ammapar Juisl pPELIeHHs NPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATh U OLIEHUBATH ITOJIyYEHHBIE PE3YJIbTaThl.

OTnuuuTeNbHONM OCOOEHHOCTHIO MPOTrpaMMBbl SIBISIETCSI BKJIIOYEHUE B KYypC
CTEPEOMETPUM B HAdaJle €ro H3y4eHWs 3aJay, pelIaeMblX Ha YpPOBHE
MHTYUTHUBHOTO TIO3HAHUS, U ONPENEIEHHBIM 00pa3oM opraHu3oBaHHasi paboTa HaJ
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIJIEHUS, CTUMYJIUPYET NPOTEKaHUE MHTYUTUBHBIX IMPOIIECCOB, MOTUBUPYET K
JaJbHENIIEMY U3YYEHUIO IIpEAMETA.

[Ipennourenrie oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKUE 3HAHMSI MMEIOT B CBOEH OCHOBE YUYBCTBEHHOCTH INPEIMETHO-
NPAaKTUYECKON ACATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYalllUXCsd B Kypce€ CTEPEOMETPUH MPOBOAUTCSA 3a CUYET pEIICHUs 3a4ad Ha
CO3JaHME€  NPOCTPAHCTBEHHBIX O0pa3oB M  3aJady Ha  ONEPUpPOBAHUE
IpOCTpaHCTBEHHbIMU oOpa3zamu. Co3gaHue oOpaza MNPOBOAMUTCS C OMNOPOM Ha
HarJIAIHOCTh, @ OIIEpUpPOBaHUE O00pa3oM — B YCIOBUSAX OTBIEYEHUS OT
HaIJISIAHOCTH, MBICIICHHOTO U3MEHEHUS €70 UCXOTHOTO COIEPKAHNUS.

OcHoOBHBIE cozaeprKaTeNbHble TUHUK Kypca «l'eomerpum» B 10-11 kiaccax:
«MmuororpanHukmn», «lIpsMble U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOpbI M KOOpAMHATHI B IPOCTPaHCTBEY». DOPMUPOBAHHE JTOTHUECKUX YMEHUI
pacrpenensercs HE TOJBKO MO COIEPXKATENbHBIM JMHUAM, HO W II0 TOJaM
00y4eHHUs Ha YPOBHE CPETHEr0 O0LIEro 0Opa3oBaHUsl.

Conepxanne o00pa3oBaHHs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJibTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacnopeneiaeéHHbIM M0 TrojaaM OOy4YeHHs,
CTPYKTYpUPOBAaHO TaKUM O0pa3oM, 4YTOOBI OBJIAJICHHE TI'E€OMETPUUYECCKUMHU
HNOHATUSAMHU U HaBBIKAMM OCYIIECTBIIUIOCH MOCIIEIOBATENIBHO U MIOCTYNATENIBHO, C
coOJII0ICHHEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHHUS BKJIIOYAJIUCH B
OOIIYI0O CHUCTEMY I€OMETPUYECKHX MPEJCTaBICHUNA OOydaroluXxcs, pacliupss u
yriyouss e€, o0pa3ys MpoYyHble MHOKECTBEHHBIE CBSI3U.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3ydyenue reomerpun orBoautes 2 yaca B Henenro B 10 kitacce u 2 gaca B
Henento B 11 kimacce, Bcero 3a jiBa roja ooyueHus - 136 ydeOHbIX 4acoB.



COJEPKXAHHUE YYEBHOT O KYPCA
10 KITACC

IIpsiMbIe U MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHSTUSA  CTEpEOMETpUU. Touka, mOpsiMasi, IJIOCKOCTb,
npocTpancTBO. [loHATHE 00 aKCMOMAaTHYECKOM ITOCTPOCHUHU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnonokeHue npsIMBIX B MPOCTPAHCTBE: IEPECEKAIOIINECS,
napajjieibHble W CKpenuBaromuecs npsmeie. [lapamienbHOCTh OpsIMBIX U
IJIOCKOCTEM B  TPOCTPAHCTBE: MMAPAIUICIBHBIE MOPSIMBIE B  IMPOCTPAHCTBE;
NapajyIeTbHOCTh TPEX MPSIMBIX; MAPAILIETBHOCTh MPAMON U TUIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YroJ MEXAY MNOpPSIMBIMH B IPOCTPAHCTBE.
[TapaiutenbHOCTH IJTIOCKOCTEM: MapayieIbHbIC IJIOCKOCTH; CBOICTBa
napauieNibHeIX iIockocTeil. IIpocrteitiine mnpocTpaHCTBEHHbIE (QUTYpHI Ha
IUIOCKOCTHU: TETpa’ip, Ky0, napajuieiaenunes; IoCTPOCHUE CEUECHU.

[leprieHAUKYISIPHOCTh OPSIMOM M TUIOCKOCTH: NEPHEHIUKYISPHBIE MPSMbIE B
IPOCTPAHCTBE, MPSIMbIE MApAJICIbHBIE K MEPHEHJUKYJISIPHbIE K IIJIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTA NPSMOM M IUIOCKOCTH, TE€OpeMa O MNpsIMOU
MEPIEHAUKYISAPHON IIJIOCKOCTH. YTJIBI B IMPOCTPAHCTBE: YTOJ MEXAY IMPAMON U
IUIOCKOCTBIO;  JIBYI'PAHHBIA  YroJ, JIMHEWHBIM yroja JBYTPAaHHOTO  yTJIA.
[IepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSHUE
OT  TpsMOM 1O  TUIOCKOCTH,  TPOEKIUs  (GUrypsl Ha  IUIOCKOCTb.
[leprieHAUKYISIPHOCTh ~ IJIOCKOCTEM: TMPU3HAK  MEPHECHIUKYJIIPHOCTA  JIBYX
IockocTe. TeopeMa 0 TpEX NEPIEHIUKYIAPAX.

MHororpanHuKu

[ToHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIMYKIIbIC
Y HEBBINYKJIbIE MHOTOTPAHHUKHU; Pa3BEPTKAa MHOTOrpaHHuKa. [Ipu3ma: N-yronbHas
npu3Ma; TpaHu U OCHOBAHUSA MPU3MBI, IpSIMas U HAKJIOHHAS MPU3MbI, OOKOBasi U
MOJIHAs MIOBEPXHOCTh PU3MBL. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajiesienunes; U ero cporcrBa. llupamupa: N-yronpHas nupamuga, TPaHU H
OCHOBaHME MUPAMHMJIbI; OOKOBAs U MOJIHASI TOBEPXHOCTh MUPAMMU/IBI; TPaBUIIbHAS U
yceu€HHasg MNHupaMuaa. OIJIEMEHTbl Npu3Mbl W nupamunbl. l[IpaBunbHbIe
MHOTOTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAaHHHMKA; MPaBUJIbHAS MPU3MA U
NpaBUJIbHAS THMPAMUIA; NPABUIIbHAS TPEYrojibHas MNHUPAaMHUAA W TPaBUIIbHBIN
TeTpadap; KyO. IlperncraBieHne o mpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noAekadip U ukocadyap. CeueHus Mpru3Mbl U IUPaAMU/IBI.

CummeTpuss B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTH.  DJIEMEHTHl CHUMMETPUM B  THUpaMuAax, Mapauienenunenax,
MPaBUJIbHBIX MHOTOTPAHHUKAX.



Boluucnenne 51€eMEHTOB MHOTOTPAHHHKOB: péOpa, WaroHaiv, YIJIbL.
[Tnomans OOKOBOW IMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TMPSIMOM TPHU3MBI,
IIONIaJb OCHOBAaHMM, TeopeMa O OOKOBOW IMOBEPXHOCTH MPSIMOM TPHU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTH NPABWIHHOW MUPaMUJIBbI,
TeopemMa O TIuIomaau yceuéHHor mnupamuabl. [lonstue o0 o0BEMe. OO0BEM
NUPaMU/IbI, IPU3MBI.

[logo6ubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAASIMHU
MOBEPXHOCTEH, 00bEMaMu MOI00HBIX TEll.

11 KVIACC

TeJsia BpalmeHust

Hwmsapuyeckas [IOBEPXHOCTb, oOpasytomue UAJIUHAPUYECKOU
MOBEPXHOCTH, OCh UWJIUHIPUYECKOW MOBEPXHOCTU. [luamHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTb, oOOpasyromas W OCh; IUIOHAAb OOKOBOM M MOJHOU
MOBEPXHOCTH.

Konunueckast moBepXHOCTh, 00pa3yroniue KOHMYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOI moBepXHOCTH. KOHYyC: OCHOBaHUWE U BepIllIMHA, 00pa3yrolas
U OCb, IUIOMaJb OOKOBOM U TIOJHOW TIOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3ytolue 1 BbICOTa; OCHOBaHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IMAMETP; IUIOIIAJb MOBEPXHOCTU C]epsl.
B3auMHoe pacnonoxkenue chepsl U IMIIOCKOCTH; KacaTellbHas MIOCKOCTh K cdepe;
IJI01A1b CEephI.

N300paskenue Ten BpallleHus Ha TIIOCKOCTH. Pa3BEpTka LMIMH]Ipa U KOHYCA.

KomOunamuu Ten BpallleHUss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
ONMMCaHHBIM OKOJIO cdephl; cdepa, BOMCAHHAST B MHOTOTPAHHUK, WU TEJO
BpalllCHHUS.

[Tonsitue 00 00bEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tei. Teopema 006 00bEME
OpsIMOYTOJIBHOTO Mapajuliesienunena v cienctsus u3 He€. OO0bEM MWIMHIpA,
KoHyca. O0BEM 1mapa u miomaas cepsol.

[lonobHbeie Tena B mnpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOHIAASIMU
OBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEJI.

Ceuenus mwimHapa (TapayyiebHO M NEPHEHAUKYJISPHO OCH), CEUYEHUs
KOHyca (mapajuielbHOE OCHOBAHMIO U MPOXOJSIIEE YEpe3 BEPIIMHY), CEUECHHS
mapa.

BekTOpbl U KOOPANHATHI B MPOCTPAHCTBE

BekTop Ha miuockocT U B mpocTpancTBe. CI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha 4uciio. Pa3nokeHne BeKTopa no TpéM HEKOMILIAHAPHBIM
BekTopaMm. llpaBwio napasmenenunena. Pemenwe 3amad, CBA3aHHBIX C
IIPUMEHEHUEM IIpaBWJ JEUCTBUM C BekTopamu. IlIpsmoyrosibHasg cucrema



KoopauHar B ImpoctpaHcTBe. Koopaunartel Bektopa. Ilpocredmme 3amauun B
KOOpAMHAaTaX. YTOJd MexIy BekTopamu. CKaJasipHOE MNPOU3BEACHUE BEKTOPOB.
Brruncnenue yrioB Mexay NpsAMbIMUA U INIOCKOCTAMU. KoopanHATHO-BEKTOPHBIN
METO/I ITPY PELICHUU F€OMETPUUECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHSA MPOrpaMMbl y4yeOHOro MpeaMeTa
«MaremaTuka» XapakTepU3yrTCs:

I'paxxnanckoe Bocnuranue:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKOMN MO3ULIUU 00YYAIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOTO WJIE€HAa POCCHUHCKOro OOIlIecTBa, MPEACTaBICHUEM O
MaTEMaTHYECKUX OCHOBAX (PYHKIIMOHMPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHUH,
npoLeayp TpakJIaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHI W IIp.), YMEHHUEM
B3aMMOJICICTBOBATh C COLUAIBHBIMA MHCTUTYTAaMHU B COOTBETCTBUM C HX
GyHKIMSIMUA U HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BoCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNCKON IpakAaHCKOW UJIEHTUYHOCTH, YBOKECHHUS K
MPOIUIOMY M HACTOSIIIEMY POCCUHMCKONM MAaT€MAaTUKH, [IEHHOCTHBIM OTHOILICHUEM K
JOCTUKEHUSAM POCCUHUCKUX MAaTEMAaTUKOB U POCCUMCKOM MAaTEMATUYECKOM IIKOJIBI,
K HCMOJIb30BAHUIO ATUX JOCTIKCHUN B JIPYrUX HaykKaX, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(hOPMUPOBAHHOCTbIO ~ HPABCTBEHHOI'O  CO3HAHMS, ATUYECKOrO0 TMOBEJCHUS,
CBSI3aHHOTO C MPAaKTHYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JEATEIbHOCTHIO
y4€HOTr0; OCO3HAHHEM JIMYHOT'O BKJIAJIa B MOCTPOECHUE YCTOMYUBOTO OYyIIETo.

JcTeTn4ecKoe BOCIUTAHUE:

3CTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAs 3CTETHKY MAaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, peneHnu, paccyXIcHUM;
BOCIIPUMMYHMBOCTBIO K MATEMAaTUYECKHAM aCIIEKTaM Pa3JINYHbIX BUAOB UCKYCCTBA.

dusnyecKoe BOCIUTAHKE:

c(OPMHPOBAHHOCTHIO yMEHHS TPUMEHSATH MaTeMaTHYeCKUE 3HAHUS B
WHTEpEcax 37J0pOBOTO U O6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (30pOBOC MHUTaHWE, COAJTaHCUPOBAHHBIA PEKUM 3aHATHUA U

OTABIXA, peryisipHas busnueckas AKTHUBHOCTH); ¢dusznueckoro
COBEPIICHCTBOBAHUS, npu 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATEIBHOCTBIO.

TpynoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IIEHHOCTHU TPYAOTIOOHWS; MHTEPECOM K
paznuyHbiM  chepam  TpoecCHOHANBHON  JESITEIbHOCTH, CBSI3AHHBIM  C
MaTEeMaTUKOW M €€ TPWIOKEHUSMU, YMEHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymel mnpodeccun W Ppeaqu30BbIBaTh COOCTBEHHBIC >KHU3HEHHBIE IUIAHBI;



TOTOBHOCTHIO W  CHOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM0OOpa30BaHUI0 Ha TPOTSIKEHUU BCEW >KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELICHUH MMPAKTUYECKUX 3a7a4 MAaTEMATUYECKOU HAIIPABIECHHOCTH.

JKOJOrHYeCKoe BOCIUTAHUE:

c(OpPMHPOBAHHOCTBHIO IKOJOTUYECKON KYyJIbTYpbl, TMOHUMAHUEM BIUSHUS
COLUAIBHO-D)KOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLIMATIBHOU
Cpenbl, OCO3HAaHHWEM TJO0AaTBbHOrO XapakTepa HSKOJOTMYECKHX Mpolsem;
OpUEHTAllME HA NPUMEHEHUWE MAaTEMAaTHYECKHMX 3HAHWUM Ul pELIeHUs 3a1ay B
0o0JacTH  OKpy)Kalomel cpelbl, IJIAHUPOBAHMSI TOCTYNKOB M OIEHKH HUX
BO3MOXHBIX ITOCJICICTBUH [l OKPYKAIOLIEH CPEbI.

LleHHOCTH HAYYHOI'0 IO3HAHUA:

c(hOpMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM U  OOIIECTBEHHOM  MPAKTUKH, IMOHUMaHUEM
MaTEeMaTUYeCKONM HayKd Kak cgepbl YeJOBEUECKOW eATeNbHOCTH, ATAaroB €&
pPa3BUTUS W 3HAYMMOCTH ISl Pa3BUTHUS LIMBWIN3ALMU; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKA M MAaTEMATUYECKOM KYJIbTypOW KaK CpPEIACTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYILECTBIATHh MPOEKTHYK) M HCCIEAOBATENBCKYIO JESITENBHOCTh
WH]JIUBUYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE Pe3yJbTaThl OCBOCHUS MPOTPAMMBI YIEOHOTO MpeaMeTa
«Marematukay XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHBIMU  OCLCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUGHBLMU
OelicmeUusMU, YHUBEPCATbHLIMU Pe2YIAMUSHIMU OellCMEUAMU.

1)  Vuusepcarvnvie  noznasamenvHvle  Oeiicmsus, — 0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHBIX NPOYEccos ooyuarowmuxcs (oceoeHue
Memo0o8  NO3HAHUA ~ OKpyXcamowe20  Mupa,  npumeHenue  J102U4ecKux,
uccne008amenbCKux onepayutl, ymeHuti pabomams ¢ ungopmayuet).

ba3zoBblesiornueckue1eiicTBUs:

e BBIABIIATh U XapaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUHN, OTHOIICHWUH MEXAY TMOHATUAMH; (HOPMYITHPOBATH
OTIpENICNICHUs] ~ TOHSATWH; YCTAHABIMBATH CYIIECTBCHHBIM  MPHU3HAK
KJaccu(puKanyM, OCHOBAaHUS JUIsi OOOOIICHUS W CpPaBHEHUS, KPUTCPUU
MIPOBOJIUMOTO aHAIHN3A;

e BOCIpPUHUMATH, (opmynupoBaTh U  MNpPeoOpPa3OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AWHUYHBIC, YACTHBIE W OOIIHE,;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHUYECKHME  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npotuBopeunss B (akTax, JAaHHBIX, HAOMIOJACHUSIX U YTBEPXKICHUSX;



npenjaratb ~ KpUTEpUM 7S BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHNIL;

e JleNaTh BBIBOJABI C HCIIOJH30BAHWEM 3aKOHOB JIOTHKH, NEAYKTHUBHBIX M
WHAYKTUBHBIX YMO3aKIIOUCHUN, YMO3aKIIOUECHU 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSTEIIbHO JI0Ka3aTelIbCTBa MaTEMaTUYECKUX
yTBEPKJEHUHN (MIPSIMbIE U OT MPOTHUBHOIO), BHICTPANBATh apryMEHTAIIUIO,
OPUBOJIUTH TPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIbL;

e BBIOMpaTh crocoO perieHus ydyeOHOM 3amaud (CpaBHUBATh HECKOJBKO
BapUMAHTOB pEIICHMs, BHIOMPATh HauMOoJiee MOIXOIAIUNA C Yy4ETOM
CaMOCTOATENBLHO BBIICJICHHBIX KPUTEPHUEB).

Bba3oBblenccienoBarenbckmneieiicTBUs:

e HCIOJIb30BaTh BOMPOCHI KaK HCCJIEAOBATEIHCKUN MHCTPYMEHT MO3HAHUS,
(dbopMynHpoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTHUBOpPEUHE, MIpodsIemy,
yCTaHABIMBaTh  UCKOMOE M  JaHHOe, (OpMHpPOBaTH  THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIMIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEJIbHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJEHUIO OCOOEHHOCTEH MAaTeMaTU4eCcKOro
o0BbeKTa, SBJIECHMS, TPOLECCA, BbBIABICHUIO 3aBUCHUMOCTEH  MEXIY
00beKTaMU, SIBIICHUSIMU, ITPOIIECCAMU;

e  CaMOCTOSITEILHO (POPMYTUPOBATH 0OOOIIEHUS U BBIBOJIBI MO PE3ybTaTaM
MPOBENEHHOIO HAOIIOJEHUS, UCCIEAO0BAHMS, OLIEHHBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIEHUI;

e IPOTHO3MPOBATH BO3MOXKHOE pPa3BUTHE MPOLIECCA, a TAKKE BbIIBUTAThH
MIPEAMOI0KEHUS O €T0 PAa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nHpopmanmei:

e BBIABIATH AePUIIUTH WHPOPMAIIUU, TAHHBIX, HEOOXOAMMBIX JUISI OTBETA
Ha BOIIPOC U JJIs PELICHUS 3a]1auH;

e BBIOMpaTh WHGOOpPMAIMIO W3  HWCTOYHUKOB  PA3JIUYHBIX  THIIOB,
aHATN3WPOBAaTh, CHCTEMATH3UPOBATh U WHTEPIIPETUPOBATH WH(OpPMAIHIO
Pa3TUYHBIX BUJOB U (POPM IIPEICTABIICHNUS,

e CTPYKTYypUpPOBaTh WH(MOPMAIHIO, IPEICTABIATh €€ B Pa3TUYHBIX (HOpMax,
WJUTIOCTPUPOBATH TpadUUuecKy;

e OIICHUBATH HaJEKHOCTD uHbOpMaIIH o CaMOCTOSTEITHLHO
c(hOpMYIUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvnbie  KOMMyHUKamugHble  Oelicmeus, o0becnedugarom

copmMuUpo8aHHOCmMb COYUATLHBIX HABLIKOE 00Y4aArOUUXCHL.

OO0menue:



BOCIIpUHUMATh H  (DOpMyIUpOBaTh CYXKICHUS B COOTBETCTBHH C
YCIIOBUSMH U LIENSIMU OOIIEHMUS; ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOYKY 3PEHUSI B YCTHBIX M NMHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pEILICHUS 33/1aud, KOMMEHTHPOBATh MOJyYECHHBIN pe3yJIbTaT;

B X0JIe 00CYXICHUS 3a/1aBaTh BOMPOCHI 10 CYIIECTBY OOCYK/Ia€MOM TEMBI,
npoOJIeMbl, perraeMoi 3aJauu, BhICKA3bIBaTh MI€H, HAIICIICHHBIEC Ha MIOUCK
pEUIEHUs; CONOCTABIATh CBOM CYXKIEHHUS C CYXKICHUSMU JIPYyTUX
YYaCTHUKOB JMAJIOTa, OOHAPYKMBATh Pa3IMYME U CXOJCTBO MO3UIUH; B
KOPpEKTHOU (hopme hopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKEHMUS;
OPEACTABIATh  PE3ydbTaThl  PEUIEHUA  3a/Jaud,  JKCIIEPUMEHTA,
UCCJIeIOBaHUs,  TPOEKTa;  CaMOCTOATEIbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS ¢ YYETOM 3aJ1a4 MPE3EHTAIMN U OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHn4ecTBo:

3)

INOHMMaTh M MCHOJb30BaThb  NPEUMYILIECTBA  KOMAHIHOM U
UHAUBUAYAJIBHON paOOTHI PU PEeIIeHUH YUeOHbIX 3a7a4; IPUHUMATD 11eJIb
COBMECTHOM JAESTENbHOCTH, IUIAHUPOBATh OPraHU3alMi0 COBMECTHOMU
paboThI, pacrpeaensaTh BUAbl padoT, JOroBapUBaThCsA, 00CYKAATh MPOLECC
U pe3ysibTaT paboThl; 0000I1aTh MHEHHUSI HECKOJIBKHX JIIOJICH;
y4acTBOBATh B IPYNIOBBIX opMax padboThl (00CYK/IeHNs, 0OMEH MHEHUIA,
«MO3TOBbI€ IITYPMbD» W HHBIE); BBINOJHATH CBOK 4YacTb palbOThl U
KOOPJIMHUPOBAaTh CBOM JIEUCTBUA C JPYTMMH YJ€HAMU KOMAaH/bI;
OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa B OOIIMI HPOIYKT MO KPUTEPHUSIM,
c(hOpMyYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBUS.

Yuueepcanvnvie  pezynamugnvie  Oeiicmeusl, obecneuusaiom

qbopmupoeaHue CMDbICIIOBbLX YCNIAHOBOK U HCUZHEHHBIX HABLIKOB JIUHHOCMU.
CaMoopraHn3aunﬂ:

COCTaBJIATH IJIAaH, AJITOPUTM PEIICHUs 3aJauH, BEHIOUPATh CIIOCO0 pelIeHUs
C YU4€TOM UMEIOILIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(pOpPMALIIH.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMU I[I03HABAaTEJIbHOM peduiekcun Kak OCO3HaHUSA
COBEPILIAEMBIX JICMCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMU  CAaMONPOBEPKH, CAMOKOHTPOJIS Mmpolecca |
pe3yJibTaTa peuICHUs] MAaTEMAaTUYECKOM 3a/1a4uH;

NPEIBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH NPU PEIICHUU
3a7a4M, BHOCHUTb KOPPEKTHUBHI B [EATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, JAHHBIX, HAMICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pE3yJbTaTa I U YCJIOBHUSM, OOBSICHSTH
IIPUYMHBI JTOCTHKEHUS WIM HENOCTHMIKECHUS PE3YyJIbTaTOB JEATEIbHOCTH,
HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATDBI

10 KIJIACC

OnepupoBath MOHATUSMHU: TOUYKA, TIPSIMAs, TIIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHHM W CICACTBHS W3 HUX NPH PEIICHUU
TCOMETPUICCKUX 3a]1a4.

OnepupoBaTh MOHATHIMU: MMAPATUICTLHOCTh U MEPIICHINKYJISIPHOCTh MPSMBIX
Y IIJIOCKOCTEMN.

KnaccudummpoBate B3amMHOE pPACTONOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBaTh MOHATUSMH: JABYTPAHHBIA YTOJ, TPAaHU JBYTPAHHOTO YrJa,
pedpo ABYrpaHHOTO yria; JUHEHHBIM YroJl JBYTPAHHOTO YTIJia; TrpaaycHas Mmepa
JIBYTPAaHHOTO yTJIa.

OnepupoBaTh MOHSATHUSMU: MHOTOTPAHHHK, BBIMYKIBIA ¥ HEBBITYKJIBIHI
MHOTOTPAaHHHUK, JIEMEHTHI MHOTOTPaHHUKA, MPABWJIbHBIA MHOTOTPaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHIbl MHOTOTPAHHHKOB (MHpaMUja; TPHU3Ma,
PSIMOYTOJILHBIN Mapalijiesienune, Kyo).

KnaccudummpoBare ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBaHMS  JUIA
kinaccudukanuu  (BBIMYKJIBIE W HEBBIMYKJIBIE MHOTOTPAHHHUKHW; TPABWIbHbBIC
MHOTOTPAaHHUKH; TIPSIMbIE U HAKJIIOHHBIE PU3MBbI, TTapaJIeICTUIIE b ).

OnepupoBath MOHATUSMU: CEKYIAs MJIOCKOCTh, CEUEHUE MHOTOIPAHHUKOB.

OOBSCHATH IPHUHIIUITBI TIOCTPOSHUS CEUCHUH, UCIIONIb3YsT METO/T CJICIOB.

Ctpoutb ceueHUs MHOTOTPAHHMKOB METOJOM  CJIEAOB, BBINOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUJ
CBEpPXY, COOKY, CHH3Y.

Pematp 3amaun Ha HaXOXKCHUE TEOMETPUICCKUX BEIMYMH 110 00pasiaM Hin
aNropuT™MaM, IPUMCHSSI HW3BECTHBIC AHAIUTUYCCKUE METOJbI TPU PEHICHUH
CTaHJIAPTHBIX MaTEMaTHYECKHUX 3aJa4 Ha BBIYMCICHUE PACCTOSHUN MEXIY IBYMS
TOYKaMH, OT TOYKH JIO TMPSIMOHM, OT TOYKA JO TUIOCKOCTH, MEXKIY
CKPENTUBAIOIIUMUCS TTPSIMBIMHU.

Pemrate 3a1a4n Ha HAXOXKJICHUE TEOMETPUICCKUX BEITUYMH 0 00pa3liaM WIH
aNropuT™MaM, IPUMCHSSI HW3BECTHBIC AHAJIMUTUYCCKUE METOIbI TPU PEIICHUU
CTaHJAPTHBIX ~MaTEeMAaTHYECKHMX 3a7a4 Ha  BBIYUCIICHHEC YIVIOB  MEXKIY
CKPENIUBAIOIIUMHUCS ~TIPSIMBIMH, MEXKIYy TPSIMOA ¥ TUIOCKOCTBIO, MEXIY
TTIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruucisate 00bEMBI M IO TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpHU3Ma,
nupamMuaa) ¢ TOpuMEeHeHHeM (GOpMYN; BBIUUCIATH COOTHOIICHHS MEXIY
TUTOMIASIMU TIOBEPXHOCTEH, 00bEMaMu TTOJI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMHU: CHMMETPUS B TNIPOCTPAHCTBE; LIEHTP, OChb H
IUIOCKOCTh CUMMETPHUU; LIEHTP, OCh U TJIOCKOCTh CUMMETPUU (DUTYPHI.

W3Bnekath, mnpeoOpa3oBbIBaTh KM HWHTEPIPETUPOBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTypax, MPeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

[Ipumensate TeoMerpuueckue QakThl JUIsi PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOIarallinX HECKOJIBKO IAroB PELICHHUs], €CIIA YCIOBUS IPUMEHEHUS
3a/laHbl B SIBHOU (opMme.

[IpumeHaTs mOpocTeiilime NTpPOrpaMMHBIE  CpPEICTBA U JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TIPU PELLICHUU CTEPEOMETPUUYECKUX 3a/1au.

[IpuBOOMTH HpUMEpPBl MATEMATHUYECKUX 3aKOHOMEPHOCTEM B MNPHUPOAE H
YKW3HU, PACTIO3HABATh MIPOSIBJIEHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOTYyYEHHBIC 3HAHUSA Ha MPAKTUKE: AHAIU3UPOBATH PEAJIbHbBIC
CUTyallUM W TPUMEHATh HU3YUYCHHBIE TOHATHS B MPOILECCE MOUCKA PEIICHUS
MaTeMaTH4YecKu CHOpPMYIUPOBAaHHOM MPOOJIEMbl, MOJEIUPOBATH peabHbIE
CUTyallud Ha A3bIKE TE€OMETPUHM, HCCIEAOBATh IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BaHUEM F€OMETPUYECKUX MOHATUI U TEOpeM, armnapara ajareophl; penaTh
MPAKTUYECKHUE 3a]]a4H, CBSI3aHHBIE C HAX0XKJACHUEM T'€OMETPUUYECKUX BEJIMYMH.

11 KIIACC

OmnepupoBaTh MOHATHUSAMHU: HWIHHIPHYECKAs TOBEPXHOCTh, OOpa3yroIIne
[UIMHIPUYECKON ~ TMOBEPXHOCTH;  IWJIMHJADP;,  KOHUYECKass  IMOBEPXHOCTH,
oOpasyromnre KOHMYeCKOH OBEPXHOCTH, KOHYC; ceprudecKas MOBEPXHOCTb.

Pacno3naBaTh Tena BpanieHus (WJIMHAP, KOHYC, cdepa u 1map).

OOBACHATH CIOCOOBI IOTYYCHHS TEJ BPALCHUSI.

KnaccudunmpoaTs B3auMHOE pacnoioskeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBOM CETMEHT, OCHOBaHHE CErMEHTa, BbICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBaHHE IIAPOBOTO CIIOS, BHICOTA LIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Boruncnsate  00bEMBI M IJIOMAQAM  TMOBEPXHOCTEH  Ted  BpaIICHHUS,
reOMETPUYECKUX TeJ C IPUMEHEHHEM (HOpMyI.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAHHUK, BIHCAHHBIA B chepy
OMUCAaHHBIM OKOJIO cdephl; cdepa, BOUCAHHAST B MHOTOTPAHHUK WJIM TEJO
BpAIICHMUS.

BbyncnsaTe COOTHOLIECHUS MEX]y IJIOLAASIMU MOBEPXHOCTEN M 0ObEMaMu
M0JIOOHBIX TETl.



N3o06paxarh u3yyaemble (PUIypbl OT PYKHM M C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OObEMHBIX
Guryp: BUI cBEpxy, COOKY, CHU3Y; CTPOUThH CEUECHHUS TEJ BPAIICHUS.

W3Bnekatb, WHTEpHpETHPOBaTH U MpeoOpa3oBbIBaTh HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (DUTypaX, MPEJCTABICHHYIO Ha yepTexax M
PUCYHKaX.

OnepupoBath NOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBINIONHATE  IEHCTBUSA  CIOKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB H
YMHO>KEHMSI BEKTOpa Ha YUCIIO, O0bICHATh, KAKUMH CBOMCTBAMHU OHHU 00JIaJ1aI0T.

[IpumeHATs MpaBUIIO NMapajuieIenunesa.

OneprpoBaTh NOHATUSAMU: JIEKAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpPA, YTrOJd MEKIY
BEKTOpPaMH, CKAIISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxoaute cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOpAaMM, CKaJSIPHOE MPOM3BEACHUE, PpACKIAJbIBAaTh BEKTOP MO JABYM
HEKOJIJIMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensaTe reoMeTpuueckue QakTbl JUIsl PEHICHUS CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJarallinX HECKOJBKO AaroB PELICHHUs], €CIIA YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOM (hopMe.

Pemarte mpocreimmne reoMeTpUYECcKUEe 3a4a4d Ha IPUMEHEHHE BEKTOPHO-
KOOPAUHATHOT'O METOJA.

Pemate 3amaum Ha JOKa3aTeNbCTBO MATEMAaTHYECKMX OTHOLICHHW W
HAXO0XJEHUE F€OMETPUUYECKUX BETMYMH MO 00pa3laM WA alfOpUTMaM, IPUMEHSS
W3BECTHBIE METOBI IIPY PELIEHNN CTAHJAPTHBIX MAaTEMATUYECKUX 3a1a4.

[IppuMensaTP  NpoCTEHIIME TNPOrPAMMHBIE  CPEICTBA M JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPHA PELICHUH CTEPEOMETPUYECKHUX 3a1a4.

[IpyBOIMTE HpHUMEpPBl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEM B MNPHUPOAE H
KW3HU, PACTIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IprMeHATE MOJMyYEeHHBIE 3HAHMSA HA INPAKTUKE: aHAJIU3UPOBATH DPEaAbHBIE
CUTyallud W NPUMEHATb HM3YYEHHBIC IIOHATHS B MNPOLECCE IMOWCKA PELICHUs
MaTeMaTU4YecKu CQHOpPMYIUPOBAHHON MpOOJIEMBbI, MOJECIUPOBATh peallbHbIC
CUTyallud Ha sA3bIKE TI'€OMETPUHU, HCCIEAOBATh IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM I'€OMETPUUECKUX MOHIATHI U TEOpEM, armapara aareOpbl; peiaTh
IIPAKTUYECKHUE 3a1a41, CB3aAHHBIE C HAXOKICHUEM T'€OMETPUUYECKUX BEIUYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HasBaHue pasgena Konunuectso OcHOBHOE cogeprkaHue OCHOBHble BMAbI AeATENBHOCTM yYaLLMXCcA
(Tembl) Kypca yacos
BeepeHune B 18 OCHOBHbI€ NPOCTPAHCTBEHHbIE GUTYPBbI. Onpenenatb NAOCKOCTb KaK ourypy,
CTEPEOMETPUIO MOHATUA CTEPEOMETPUM: TOUKA, NPSAMAsn, NJOCKOCTb, | B KOTOPOW BbINOHAETCA NAaHUMeETpUsA. [enaTb

npocTpaHcTBo. OCHOBHbIE NPaBWIa M30OpaKeHUn
Ha PUCYHKe NIOCKOCTM, NApanaenbHbIX NPAMbIX
(oTpesKkos), cepeAunHbl OTpe3Ka.

MoHATUA: NepeceKatowmeca NA0CKOCTH,
nepecekaoLmeca NnpAmMas 1 NaocKocTb;
NoaynpPoOCTPAHCTBO.

MHororpaHHUKK, n306pakeHne NPoCTeNLLNX
NPOCTPAHCTBEHHbIX PUTYpP, HECYLLECTBYIOLLLNX
00bEKTOB. AKCMOMbI CTEPEOMETPUM U NEpPBble
CNeacTBuUA U3 HUX.

Cnocobbl 3aaHMA NPAMbIX M NAOCKOCTEl B
npocTtpaHcTee. O603HaYEHNA NPAMBIX U
nnockocten. CeveHus. N3obparkeHne
ceyeHumnmMpamuabl, Kyba u Npusmbl, KOTopble
NpPoxoAAT yepes nx pébpa.

MN306parkeHne nepeceyeHms Noay4EHHbIX
naocKocTen. PackpalnmBaHMe NOCTPOEHHbIX
CEYEHWUI PasHbIMK LBETAMM.

MeToz cnenoB ANnA NOCTPOeHMA cedeHMin. CBOMCTBA
nepeceyvyeHuni NPAMbIX U NaocKocTel. MNocTpoeHune
ceyeHut B nupammae, Kkybe no TpEm To4KamM Ha
pébpax. Co3gaHmMe BbIHOCHbIX YEPTEKEN U 3aMnChb
LIaroB NOCTPOEHMUA.

MosTopeHMe NnaHMmeTpun. Teopema o
NponopuUMoHanbHbIX oTpesKax. Mogobue
TPeyrosbHUKOB.

Teopema MeHenas. PacyéTbl

B CEYEHUAX HA BbIHOCHbIX YepTexKax.

NcTopua pa3suTMA NNAHUMETPUN U CTEPEOMETPUMN

npocTeline NorMyeckme BbiBOAbl U3 aKCMOMATUKM
NJ0CKOCTH.

MpuBoAUTbL NPUMEpPbI PeasibHbIX 06BEKTOB,
naeannsaumeit KOTopbix ABAAIOTCA aKCMOMbI FTEOMETPUN.
MN3y4aTb, NPUMEHATb NPUHUMMbI MOCTPOEHUSA CEYEHWA.
Ncnonb3oBaTb A1 NOCTPOEHUA CEYEHUIA MeTOo 4, Cef0B,
MeTo/, BHYTPEHHEro NPOEeKTUPOBaHUA, MeTO/, NepeHoca
CEeKyLLeln NNoCKoCTH.

Pelwatb cTepeomeTpmyecKme 3a4a4un: Ha onpeaeneHme
BMAA CEYEHMA M HAXOXKAEHWNE €ero NAoLLaamn.
AKTYanu3npoBaTb GaKTbl U METOAbI NAaHUMETPUM,
peneBaHTHble TemMe, NPOBOAMUTL aHANOTUN.
Mcnonb3oBaTbh Npu pelleHnn 3agadcaesyoume
naaHumeTpuyeckne GakTbl U METOAbI:

Teopembl Paneca u

O MPONOPLUMNOHANBLHBIX OTPE3Kax.

ANropuTm AeneHus oTpeska Ha n paBHbIX YacTen.
Teopema MeHenas.

PaBHObOeApEeHHbIN TpeyrosibHUK. PAaBHOCTOPOHHN
TPeyronbHuK. MNpAMOYronbHbIn TpeyrosabHUK. CBOMCTBO
cpeaHen AMHUKN TpeyrosibHMKa. CBOMCTBO BUCCEKTPUCDI
yrna TpeyrosibHMKa. CBOMCTBO MeAnaH TpeyrosibHMKa.
Mpu3Haku nofobua TpeyronbHMKoB. MNoayyatb
npeacTaBneHns 06 OCHOBHbIX 3Tanax PasBUTUSA
reoMeTpuUK Kak COCTaBHOM YacTh pyHOaMeHTa pa3BUTKA
TEXHONOTN




BsanmHoe B3anMmHoOe pacnosnoxeHne npambIx KnaccndumumpoBaTb B3aMMHOE pPacnonoXKeHne NpambIxX
pacnonoxeHue B NpocTpaHcTBe. CKpelumBatoLmeca npamble. B NPOCTPAHCTBE, UNNOCTPUPYA PUCYHKaMM U NPUBOAA
NPAMbIX B MPU3HAKKN CKpeLLMBatOLWMXCA NPAMbIX. npUMepbl U3 peanbHOM XU3HU. [JoKa3biBaTb TeOpemy
NPOCTPaHCTBE MapannenbHble NpAMbIEB NPOCTPaHCTBE. Teopema O CYLLeCTBOBAHUUN U eANHCTBEHHOCTU NapasienibHon
O CYLLEeCTBOBAHWUWN U €AUHCTBEHHOCTU NPAMON NpPAMOW, NpPoxoaALLeit Yepes TOUYKY NPOCTPAHCTBA U He
napannenbHoOn gaHHOM NPAMOWN, NPOXoAALLEN NerKallen Ha APYyron NPAMON; IeMMY O NepeceyeHnmn
Yyepes TOYKY NMPOCTPAHCTBA U He JiexKalleit NJ0CKOCTM ABYMSA NapasfieNbHbIMU NPAMbIMU; TEOPEMY O
Ha AaHHOWM NPAMOWN. TPEX NapannesibHbIX NPAMbIX.
JNlemma o nepeceyeHUN NapannenbHbIX NPAMbIX JoKa3bIiBaTb MPU3HAK CKPELLMBAKOLLNXCA NPAMbIX,
NA0CKOCTbIO. MapannenbHOCTb TPEX NPAMBIX. TEOPEMY O CKPELLMBAIOLLMXCA MPAMbIX.
Teopema o Tpéx NnapannenbHbIX NPAMBbIX. JloKa3biBaTb TeOpemy O paBeHCTBE YI/10B C
Teopema 0 CKpeLLMBaOLWMXCA NPAMBIX. COHanpaB/AeHHbIMM CTOPOHAMN. O6BACHATD, YTO
MapannenbHoe NPOeKTUpPOBaHMe. Ha3bIBaeTCA NapanienbHbIM U LLeHTPaIbHbIM
OcCHOBHble CBOMCTBA NapainenbHOro NPOEKTUPOBAHUEM M KaK BbIMOJIHAETCA NPOEKTUPOBAHUE
npoeKkTupoBaHua. N3obpaxkeHune pasHbIX pUryp B duryp Ha nNaockocTb. [JoKa3biBaTb CBOMCTBA
napannenbHON NPOeKL K. napasnsie/IibHOro NPOEKTUPOBAHUA.
LleHTpanbHaa npoekuus. MN306parkaTb B NapanienbHol NpoeKL MM pasHble
Yron c coHanpaB/aeHHbIMM CTOPOHaMU. YIoN MeXay | reomeTpuyeckume Gurypbl.
NPAMbIMU. PelwaTb cTepeomeTpmyeckmne 3a4a4m Ha 40Ka3aTeNbCTBO
3apaum Ha AOKa3aTeNbCTBO U UCCE0BAHME, W UccnenoBaHue, CBA3aHHbIE C PaCNoNOKEHUEM MPAMbIX
CBA3aHHble B NpocTpaHcTBe.lpoBoOANTb AOKa3aTesbHble
C pacnonoXKeHnem NPAMbIX B MPOCTPaHCTBe paccy*KAEeHWNA NPU pPeLleHUN FeOMETPUYECKMX 3aau,
CBA3AHHbIX CO B3aMMHbIM PACMOIOKEHNEM NPAMbBIX B
NpoCTpaHCTBe.
CpaBHMBaTb, aHAaIM3UPOBATb U OLLEHMBATb YTBEPXKAEHUA
C LUEeNbIO BbISABAEHWA IOTMYECKN KOPPEKTHbIX U
HEKOPPEKTHbIX PACCYKAEHWA.
MogennpoBaTb peanbHble CUTyaLumMm, CBA3aHHbIE CO
B3aWMHbIM PACMONOXEHNEM NPAMbIX
B NPOCTPAHCTBE, Ha A3bIKE FEOMETPUN.
NccnenoBatb NOCTPOEHHbIE MOZEAN C UCNO/Ib30BaHUEM
reoMeTPUYECKUX NOHATUN U TeopeMm, annapaTta anrebpbl,
uMdpPOBbLIX PECYPCOB.
MapannenbHoCTb MoHATMA: napannenbHOCTb NPAMOI U NNOCKOCTU B KnaccuoumumnposaTb B3aMMHOE pPacnosioKeHMe NPsSMoin 1

NPAMBbIX U

npocTpaHcTBe.

NJI0OCKOCTH B NPOCTPaHCTBE, NpMBOAA COOTBETCTBYHOLLMHE




NAOCKOCTEM
B MPOCTPaHCcTBe

Mpr3HaK NapannenbHOCTU NPAMOI 1 NAOCKOCTY.
CBoWncTBa NapainenbHOCTUNPAMOM U NJOCKOCTMU.
leomeTpuyecKkne 334341 Ha BbIYUCSIEHME U
[0Ka3aTeNbCTBO, CBA3AHHbIE C Mapas/e/lbHOCTbIO
NPAMbIX M NJOCKOCTEN B NpocTpaHcTae. NocTpoeHne
CeYeHua, NPoXoAALLEro Yepes AaHHYIO NPAMYIO Ha
yepTexke U NnapannenbHoro Apyromn Npsimon.
PacyéT oTHowWweHwW. MapannenoHasa NpoekLms,
NpPUMeHeHMe ANs NOCTPOEHUA CevYeHun Kyba u
napannenenuneaa.

CsowcTBa Napannenenunena u npuUsMsl.
MapannenbHble NAOCKOCTU. [pU3HaAKK
napannenbHOCTM ABYX NJIOCKOCTEN.

Teopema 0 napannenbHoOCTU U e AUHCTBEHHOCTH
MJ0CKOCTH, NPOXOAALLEN YEpEe3 TOUKY, He
NPUHaANeXKaLLyo JaHHOW NJIOCKOCTU U CNeacTBUA
U3 Heé.

CsoiicTBa NapannenbHblX NJOCKOCTEN: O
napannenbHOCTU NPAMbIX NepecevyeHma npu
nepecevyeHnmn ABYX NapaniebHbIX NJAOCKOCTEN
TpeTben; 06 oTpe3Kax NapannesibHbIX NPAMbIX,
3aK/MOYEHHbIX MeXAY
napannenbHbIMUNIOCKOCTAMM; O NepeceyeHnm
NPAMOW € ABYMA NapasieslbHbIMU NJOCKOCTAMM

NpUMepPbIU3 pPeasibHOM KU3HMU.

dopmynmpoBaTh onpeaeneHne napannenbHbix NPSMon 1
NIOCKOCTMU.

[loKasblBaTb NPM3HaK O Napan/iesibHOCTV NPAMONM U
NIOCKOCTW; CBOWMCTBA NapanaebHOCTV NPAMOI U
NAOCKOCTH.

PelwwaTb cTepeomeTpUYECcKMe 334341 BbIYUCAEHUA U
[0OKa3aTeNbCTBO, CBA3aHHbIE C NapanneslbHOCTbHO
NPAMbIX ¥ NJOCKOCTEN B NPOCTPAHCTBE.

PelwaTb NpaKTMYeCKMe 3a4a4M Ha NOCTPOEHME CeYEH MM
Ha YepTeKax TeTpasapa v napasnenenunesa.

PewaTb cTepeomeTpuYECcKME 3a4a4m, CBA3AHHbIE C
NOCTPOEHMEM CEeYEHUI NNOCKOCTbIO.

MpoBOAMTb NOFMYECKN KOPPEKTHbIE AOKa3aTe bHble
paccyxaeHus

Npwv peLleHnn reoMeTpUYECcKMX 3aa4 CBA3AHHbIX C
napannenbHoCTbIO NNOCKOCTEN.

CpaBHMBaTb M aHa/IM3MPOBATb pPeasibHble CUTyaLmy,
CBfA3aHHble C MapaniesibHOCTbi0 NPAMOM U NAOCKOCTU B
NPOCTPaHCTBE;MOAE/IMPOBATL PeabHble CUTYaLLMM,
CBAA3aHHble C NapannebHOCTbO NPAMOM M NNOCKOCTM B
NPOCTPAHCTBE, Ha A3blKE reOMeTpPUn

MepneHaNKYyNAPHOCTb
MPAMbIX 1

NJ0CKOCTEN B
npocTpaHcTBe
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MosTopeHue: Teopema Mudaropa Ha NAOCKOCTH,
TPUTOHOMETPUA NPAMOYTONbLHOIO TPEYroIbHMKa.
CsoiictBa Kyba 1 NpsAMOYroibHOro
napannenenunena. BoluncneHue 4nMH OTPE3KOB B
Kybe 1 NpAMOYronbHOM napannenenunese.
MepneHANKYNAPHOCTb NPAMOI U NJIOCKOCTMU.
Mpu3HaK NepneHanKyNApPHOCTU NPAMOM U
naockocTu. Teopema O CyLLEeCTBOBaHMMU U
€QMHCTBEHHOCTM NPAMOIA, MPOXOAALLEN Yepes TOUKY
NPOCTPaHCTBa U NeprneHANKYNAPHON

K NNocKocTU. MAOCKOCTU 1 NeprneHANKYAAPHbIE UM

AKTyanunsmpoBaTb GaKTbl U METOAbI NAAHUMETPUMN,
peneBaHTHble Teme, NPOBOANUTbL aHaNOTUN.
dopmynmMposaTb onpeaeneHuns: nepneHanKynapHbIX
NpPAMbIX B MPOCTPAHCTBE; onpeaeeHune Npsamo,
nepneHAMKYAAPHOW K MNI0CKOCTHU.

[loKa3blBaTb: IeMMy O MepneHAMKYAAPHOCTM ABYX
napannenbHbIX NPAMbIX K TPETbEN NPAMOI; TeopemMbl 0
CBA3M MEXKAY NapannesbHOCTbio NPAMBIX U UX
nepneHAMKYNAPHOCTbIO K M0CKOCTU. [JOKa3bIBaTh:
TEopeMy, BbIparkatoLLyto NPU3HaK nepneHaMKyaapHOCTH
NPAMON U NJIOCKOCTH; TEOPEMY O CYLLEeCTBOBAHUM U




NpPAMble B MHOTOFpaHHMKaXx.
MepneHANKYNAp U HaKNOHHas. MocTpoeHune
nepneHguKynsapa U3 TOYKM Ha NPAMYLO.

Teopema o Tpéx nepneHAMKynapax (npamasn u
o0bpaTHasn).Yron mexay CKpeLMBatoLLMMmMCa
npAMbIMW. NOUCK NepneHANKYAAPHbLIX MPAMBbIX C
NMOMOLLLbIO MepPneHANKYAAPHbLIX NNOCKOCTEN
OpToroHasbHOE NPOEKTUPOBAHME.

MocTpoeHue cevyeHUin Kyba, Npuambl, NPaBUAbHOM
nMpaMmmngbl C MOMOLLIO OPTOTOHANIbHOM NPOEKLUN.
CMMMeTpMA B NPOCTPAHCTBE OTHOCUTEJIbHO
NA0CKOCTU. MNOCKOCTU CUMMETPUI B
MHOTOrpaHHMKaXx.

Mpu3HaK NepneHaAnKYAAPHOCTU NPAMOI U
NIOCKOCTM KaK cneacTeme cMMmeTpuu. MpasuabHble
MHOTOrpaHHWKM

PacyéT paccToAHUI OT TOUKM

40 naockoctn. Cnocobbl onycTUTb
nepneHauKynapbl: CUMMETPUSA, CABUT TOYKM MO
napannenbHou NPsAMOoMN.

CaBur no HenapaanenbHoM NPAMON, U3SMeEHEHNEe
paccToAHMM

€MHCTBEHHOCTM NPAMOW, NPOXoAALLEN Yepes AaHHYI0
TOYKY M NepneHAMKyAAPHOM K l@aHHOW NNOCKOCTY.
N306parkaTb B3aMMHO NepneHANKYIAPHbIE NPAMYOU
NJ0CKOCTb.

dopmynmMpoBaTb CBOMCTBO NepneHaMKynspa no
OTHOLLEHMUIO K NIOCKOCTU.

MonyyaTtb NpeacTaBAeHME O 3HAYEHUM NepNeHANKYNApa
Ans apyrnx obnacten Haykn (pusmnKa, sHepreTmKa,
Nla3epHble TEXHONOMMK), B PeanbHOM KU3HW (TEXHUMKa,
OKpYy:KatoLLan ob6cTaHOBKa). [LOKa3blBaTb YTBEPKAEHUS,
CBsi3aHHbIe C NPOoeKUMen NPSMOM Ha NIOCKOCTb,
HenepneHANKYIAPHYIO K 3TOM NpAmMOoi. [loKasblBaTb
TeopeMy O TPEX NepneHaMKyNsapax u Teopemy obpaTHyto
Teopeme o TPEx NepneHaNKyNApax.

MNonyyatb npeacTasaeHmne

06 OpTOroHa/IbHOM NPOEKTUPOBaHMU. [JoKa3biBaTb
Teopemy O NPOEKLUM TOUYKM HA NPAMYIO.

PewaTb cTepeomeTpmyeckmne 3aaum, CBA3aHHbIE C
nepneHaMKYyNAPHOCTbIO MPAMOI U NAOCKOCTW.

PelwaTb NnpuKnagHble 3a4a4m, CBA3aHHbIE C
HaXOoMXAEHUeM reoMeTpUYecKmx BeanymH.PewaTb
CcTepeomMeTpUYecKme 3aa4un, CBA3aHHbIE C MPUMEHEHMEM
Teopembl 0 TPEX NeprneHANKYAApPaX, HaXoXKAeHNEM
PacCcTOAHWUN, NOCTPOEHUEM MPOEKLUN.

CpaBHMBaTb M aHAaNNM3UPOBaATb YTBEPKAEHMUA C Lie/bto
BbISIB/IEHWNA JIOTMYECKM KOPPEKTHbBIX U HEKOPPEKTHBIX
paccyKaeHui.

AHanM3npoBaTb U1 MOAEANPOBATb Ha A3bIKE FTEOMETPUU
peanbHble CUTyauum, CBA3aAHHbIe

C NepneHANKYNAPHOCTbIO MPAMOWM U NIOCKOCTH;
nccnenoBaTb NOCTPOEHHbIE MOAEN, B TOM YMCae U

C UCNONb30BaHMEM annapaTa anrebpobl

Yrnbl U paccToAHUA

10

MoBTOpeEHME: YroN Mexay NPAMbIMU Ha NJOCKOCTY,
TPUTOHOMETPUSA B NMPOUN3BOJIbHOM TPEYrO/IbHUKE,
Teopema KOCHHYCOB.

AKTyanunsmpoBaTb GaKTbl U METOAbI NAAHUMETPUMN,
peneBaHTHble Teme, NPOBOANUTbL aHaNOoTUN.
dopmynmMpoBaTh onpeaeneHne 4ByrpaHHoOro yrna.




MoBTOpEHME: YIroN MeXAY CKpeLLMBatoLWMmMnca
NPAMbIMW B NpOCTPaHCTBe. F[eomeTpuyeckme
METOAbI BbIMUCAEHMUA YT MEXKAY NPAMbIMU B
MHOrorpaHHuKax.syrpaHHbIi yron. CBOMCTBO
JIMHENHbIX YIN0B ABYrPaHHOro yrna.
MepneHANKYAAPHbIE NNOCKOCTHU.

CBolicTBa B3aMMHO nepneHaAnKyAAPHbIX
naockocten. Mpu3Hak nepneHanKyNAPHOCTA
N/JIOCKOCTEN; TEO-peMa O NPAMON NepeceyeHnn AByX
NJIOCKOCTEN NepneHANKYNAAPHbIX TPETbEN
NJIOCKOCTM.

MpsamoyronbHbIN Napannenenunes; Kyo;
N3MepeHus, CBOMCTBA NPAMOYTroSIbHOMO
napannenenvnega.

Teopema o guaroHaan NPSMOYroJibHOro
napannenenunena u cneacrene us Heé.
CrepeomeTpuyecKkne n NpuKAagHble 3a434m,
CBA3aHHbIE CO B3aMMHbIM PACMONOKEHNEM NPAMbIX
M nnockocTu. NMoBTopeHMe: cKpelymBatoLmecs
npaAmMble, NapannenbHble NAoCKOCTU

B CTAaHAAPTHbIX MHOrorpaHHuKax. Mapa
napannenbHbIX NJIOCKOCTEN HA CKPELLNBAOLLMXCA
NPAMbIX, PAaCCTOAHUE MEXAY CKPeLLMBaOWMMUCA
NPAMbIMW B NPOCTbIX CUTYaunax. OnycKkaHue
nepneHauKyNspPOBBbIYUCIEHNE PACCTOAHUI OT
TOYKM 4,0 TOYKM; NPSAMOW; NNOCKOCTH.
BbluMcneHne paccTosHUI Mexay
CKPELLMBAOLLMMUCA NPAMbIMU

C MOMOLLbO NEPMEHAUKYNAPHOM NAOCKOCTH.
TpEéxrpaHHbIN yron.

JloKkasbiBaTb CBOMCTBO PaBEHCTBA BCEX JIMHEMNHbIX YI/10B
ABYFpaHHOro yrna.

KnaccnduumpoaTb ABYrpaHHbIe yribl B 3aBUCUMOCTH OT
UX rpaslycHoi mepbl.dopmynnpoBaTb onpeaeneHune
B3aMMHO NepneHANKYNAPHbLIX NJOCKOCTEN.

[oKa3bIBaTb TEOpEMY O NPU3HAKE NePNEHANKYNAPHOCTM
ABYX NIOCKOCTEN.

®opmynumposaTtb cneacTeune

(M3 npu3HaKa) o NnepneHANKYAAPHOCTU NNOCKOCTH,
KOTOpasA neprneHANKYAApPHa NPAMOM, MO KOTOPOA
nepeceKalTCcs ABe NJOCKOCTU, 3TU NAOCKOCTAM.
[JloKkasbiBaTb YTBEPKAEHMA O €r0 CBONCTBAX; TEOPEMY U
cneacisue

13 Heé 0 AMAroHaNsAxX NPAMOYrosbHOro
napannenenunega.

Pewwatb cTepeomeTpmyeckme 3aaum, CBA3aHHbIE C
nepneHaMKyAAPHOCTb NPAMbIX U MNOCKOCTEN, UCMONb3YSA
naaHuMmeTpuyeckme GakTbl U meToabl. MpoBoAnUTb
JNIOFTMYECKU KOPPEKTHbIE AOKA3aTeNbHbIe paccyXAeHMA
npw peleHnn reomeTpmyeckmnx 3a4a4, CBA3aHHbIX C
nepneHaMKyNAPHOCTbIO NOCKOCTEN.

AHann3npoBaTb N MOLENNPOBATb HA A3bIKE FTEOMETPUN
peanbHble CUTyaLMu, CBA3aHHbIEC
nepneHaMKyNAPHOCTbIO NPAMbIX U MNOCKOCTEN.
NccnepoBatb NOCTPOEHHbIE MOAENN, B TOM YMCAE U C
MCMNo/Ib30BaHMEM annapaTa anrebpsbi.

Pewatb NnpuknagHble 3afa4m, CBA3AHHbIE C
HAXOXAEeHUEM reOMeTPUYECKUX BEUUNH

MHororpaHHuKM.
MocTpoeHune ceveHmin
B MHOFOrpaHHMKax.

CuctemaTtmauma 3HaHWn: MHOTOrpaHHUK U ero
suabl. NMupamuaa. Mpusma. Mpamoin
napannenenunes, NPAMOYrobHbIN
napannenenunen, Kyo.

MocTpoeHne ce4yeHnin MHOTOrpaHHUKOB METOL0M

PaboTatb ¢ yuebHMKOM: 3a4aBaTb BOMPOCHI, AeNaTb
3aMeyaHusA, KOMMEHTapuHn.

AHanM3npoBaTb pelieHne 3agaumn. Yeptutb
MHOFOrPaHHWMKK C 334aHHbIMW 3/1eMeHTamu;

CTpouTb ceyeHne MHOrorpaHHUKOB NO AaHHbIM TOYKaM




cnepos

BeKTopbl B MoHATME BeKTopa Ha NNOCKOCTU U B NPOCTPAHCTBE. AKTYannM3nMpoBaTb GaKTbl U MeTOAbl NAaHUMETPUN,
NpoCTpaHcTBe Cymma 1 pa3HOCTb BEKTOPOB, NPaBu/Io pefnieBaHTHble TeMe, NPOBOAUTb aHa/IOTUN.
napannenenunena, yMHOXeHWe BeKTopa Ha uncno, | OnepmpoBaTb MOHATUAMMU: BEKTOP Ha NJIOCKOCTU U B
pa3noXeHne BeKTopa NPOCTPaHCTBE;
no 6a3uncy TPExX BEKTOPOB, He SIeXKallnx B 04HOW KOoMMAnaHapHble BeKTopbl. MpuBoaUTb NpMMepbI
NJIOCKOCTMU. dU3NYECKMX BEKTOPHbIX BENNYUH.
CranspHoe npoussegeHue, BblMCIEHME yrna OcBaunBaTb NpaBu/a BbINONHEHWA AENACTBUN COXKEHUA U
MeXAy BeKTopamm B NPOCTPaHCTBe. BblUMTaHUA BEKTOPOB, YMHOXEHWNA BEKTOpa
MpocTeiiume 3a4a4m C BEKTOPaMu Ha 4Yumcno.
JoKa3biBaTb MPU3HAK KOMNAAHAPHOCTN TPEX BEKTOPOB.
[oKa3biBaTb TEOPEMY O Pa3NoKeHMM N0BOro BeKTopa no
TPEM AaHHbIM HEKOMMNAAHaPHbIM BEKTOpam
MosTopeHue, O6o06luatoliee NOBTOPEHME NOHATUI U METOA0B Pelatb cTepeomeTpuyecKkme 3a4aum Ha 40Ka3aTeIbCTBO
obobuieHne n Kypca reomeTpum MaTEMATUUYECKUX OTHOLLEHUIN, HAaXOXKAeHne
cucTemaTtmsauma 10 Kknacca, cuctemaTtusauma sHaHuiA. Uctopus reoMmeTpUYecKnX BeAnYmH (ANUH, YrioB, naollagen,
3HaHWIA pa3BUTUA CTEPEOMETPUM KaK HayKun 1 eé posib B 06bEMmoB).

Pa3BUTUN COBPEMEHHDbIX UHXKEHEPHbIX U
KOMNbIOTEPHDbIX TEXHOJIOTUM

Mcnonb3oBaTb NpU peLleHnn CTepeomMeTpUYecKmnx 3agad
naaHumeTpuyeckune paktbl U meTogbl. MpoBoaUTb
JIOTMYECKN KOPPEKTHbIE A0Ka3aTe/IbHble PacCyKaeHMWA
npv peleHnn CTePeoMeTPUYECKUX U NAAHUMETPUYECKUX
3agau.

CpaBHMBATbL M aHAIM3NPOBATb PeasibHble CUTYaL MU U
BbIABNATL BO3SMOXHOCTb €€ MOAEIMPOBAHMUA HA A3bIKe
reomeTpun.

MogaennpoBaTb peasibHyt CUTyaL Mo Ha A3blKe
reoMmeTpun n nccnepoBaTb NOCTPOEHHbIE MOAENN, B TOM
4yucse n € UCNOIb30BaHMEM annapaTa anrebpobl.
Mcnonb3oBaTb KOMMbIOTEPHbIE MPOrPaMMbl NPK
pelleHnmn 3agau.

Mony4yaTb NpeAcTaBAeHNE O FEOMETPUM KaK O
pa3BMBaKOLLENCA HaYKe, UCCIeAYIOLLEN OKPYKAOLWMM
MMp, CBA3AHHOM C peanbHbiMM 06bEKTaMU, MOMOratoLLel
pPeLnTb peasibHble XU3HEHHbIE CUTYaLLMKN O POU
CTEPEeOMETPUN B PA3BUTUM COBPEMEHHDIX MHKEHEPHDBIX U




KOMMbIOTEPHbIX TEXHOIOTUIA.

CpaBHMBATbL M aHANN3NPOBATL YTBEPKAEHUA C LLE/bIO
BblABNEHNA NOTNYECKN KOPPEKTHbLIX N HEKOPPEKTHbIX
paccyKaeHui.

NccnepoBatb NOCTPOEHHbIEe moaenn. Mcnonb3osaTb
undposble pecypcbl

OBLLEE KOJTMYECTBO
YACOB MO
NMPOrPAMME
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11 KIIACC

HasBaHwue pasgena KonunyecTso OCHOBHOE cofepkaHue OCHOBHbIe BUAbl AeATENbHOCTM yyYaLmxca
(Tembl) Kypca yacos
MHororpaHHuKM. 8 [ByrpaHHbIi yron. TpexrpaHHbIi U MHOTOFPaHHbIN | AKTyanmM3npoBaTb GaKTbl U METOAbI NAaHUMETPUM,
Mpuama yron. MHororpaHHuk. Mpuama. N3o06paxkeHne peneBaHTHble TEMe, NPOBOAMUTL aHANOTUW.
NPU3Mbl U NOCTPOEHUE ee ceveHuit. Mpamasn N306parkaTb NPU3MY U ee ce4eHmA NAOCKOCTbHO.
npusma. Mapannenenunes, CB0b604HO OMNEepPUpPOBaTb NOHATUAMM: NPU3MA, BUAbI
LleHTpanbHan cMMMeTpuA napannenenunesa. npusm.
MpAmMoyronbHbI napannenenuned. Cummetpusa 3HaTb M YMETb CTPOUTb 31EMEHTbI MPU3MbI: AMUaroHasb,
NPAMOYrosbHOro Napannenenuneaa. BbICOTY.
BbiBOAMTb POPMY bl ANS BblMMCIEHNS BOKOBOM U MOAHOM
NoBEepPXHOCTEN NpuU3Mbl. PellaTb CTepeoMeTpuyecKkme
AHanUTUYECKME MEeTOAbl PacYETa yrna mexay 33/a4u, CBA3aHHbIE C MPU3IMAMM, HAXOXKAEHUEM
NPAMbIMU U NJOCKOCTAMM B MHOTOMPaHHMKaXx. naowaam 60KoBOM 1 NOSHOM NOBEPXHOCTU, NOCTPOEHNEM
HaxokaeHne paccTosHUI OT TOYKM [0 NOCKOCTU B | ceyeHuit. Micnonb3oBaTtb Npu pelleHnn 3agay
npusme. naaHUMeTpuyeckue ¢akTbl U metoabl. CpaBHUBATL U
HaxokaeHne paccTosHU Mexay NNOCKOCTAMM B aHa/M3MpPOBaTb YTBEPKAEHMA C LLe/IbiO BbIABAEHUA
npusme JIOTNYECKN KOPPEKTHBIX U HEKOPPEKTHbIX
paccyXaeHNn.3HAaKOMMUTbLCA C UCTOPUEN PA3BUTUS
MaTeMaTUKu
MHororpaHHuKM. 12 Mupamnaa. NocTpoeHre NMpamuabl 1 ee NAOCKMX | CTPoOUTb cedeHus.
Mupamnga CeYEHUN. PewaTb cTepeomeTpmnyeCcKMEe 334a4M HA [,0Ka3aTeNbCTBO
Bugbl nMpamua: npaBuabHas, nMpammaa ¢ MaTeMaTUYECKMUX OTHOLLEHWI, HaXoXAeHne
OZMHAKOBO HAaKNOHEHHbIMW K OCHOBAHMIO reoMeTPUYECKUX BEIMYMH (ANUH, YII0B, Naolanen,
60KOBbIMM pebpamu, NMpammaa ¢ 04MHAKOBO 06bEMOB).
HaKNOHEHHbIMW K OCHOBAHMIO BOKOBbIMM rpaHAaMU. | Mcnosib30BaTb NPU peLleHnn cTepeomeTpuyeckmnx 3aaay
YceueHHas nupamunaa, ee sugbl.MosTopeHue: naaHumeTpuyeckme GakTbl U meToabl. MpoBoAUTL
nAoWaaM MHOFOYrosIbHMKOB, Gopmy bl AN NIOTMYECKMN KOPPEKTHbIE A0Ka3aTe/IbHble PacCyKAeHUA
naowagen, coobpakeHmsa nogobus. npw peleHnn CTepeomeTpPUYEcKmxX 3asad.
Mnowagm ceyeHmi MHOrOrpaHHMKOB: NAOLWAAM CpaBHMBATb M aHaN3UPOBaATbPeasbHble CUTYaUUMU U
MOBEPXHOCTEW, pa3pe3aHus Ha YacTu, BbIAB/IATb BO3MOXKHOCTb €€ MOZE/IMPOBAHUA Ha A3bIKE
coobparkeHna nogobus reomeTpuu.
O6bEM 10 0O6bém Tena. O6bLEM NPAMOYroNbHOIO CsoboaHO onepmnpoBaTb NOHATUAMKU: O6BEM Tena, 06bEM
MHOTOrpaHHuKa napannenenunega. CrepeomeTpuyecKkune 3a4auu, NPAMOYroAbHOro napannenenunesa.

CBA3aHHbIe C 06BEMOM npAMOYyrosibHoro

dopmMyMpoBaTb OCHOBHbIE CBOMCTBA O6BEMOB.




napannenenuneaa.
MpuKNagHble 3a434m, CBA3AHHbIE C BbIMUCIEHNEM
06BbEMa

NPAMOYroabHOro napananenenunesa. O6bLém
NPAMOI NPU3MBI.

CTepeomeTpuyecKkmne 3asaun, cBsizaHHbIe C
BblYMCNEHMEM OOBEMOB NPAMON MPU3MbI.
MpuKnagHble 3a43a4u, cBA3aHHbIE C 06 BEMOM
npamoi npnambl.O6bEM NUpammabl.

dopmyna 06bEMA NUpPamuabl.

OTHowWweHne 06beMoB NMpammg,

¢ 06wmm yrnom. CtepeomeTpuyeckme 3a4aum,
CBA3aHHble C 06bEMAMM HAaKIOHHOW NPU3MbI,
nMpammgbl.

MpuKnagHble 3aga4uM No Teme

«06BbEMDI Ten», cBA3aHHble C 06bEMOM
HaKNOHHOWM NpU3Mbl, TMpamuabl. MpumeHeHne
06bEMOB. BbluMCIeHME PACcCTOAHMA A0 NJIOCKOCTU

[oKka3biBaTb Teopemy 06 06bEMe NPAMOYrosbHOro
napannenenunena, cneacTeuns us Heé.

Paspe3aTb MHOrorpaHHMKM, NepeknagblBaTh YacTu.
PewaTb cTepeomeTpmnyecKkmne 3a43a4m, CBsI3aHHbIE C
BblYMCAEHMEM 06BEMA NPAMOYFONbHOIO
napannenenunena, NpPUsmbl.

CpaBHMBATb M aHAIN3NPOBATL YTBEPHKAEHMA C LLE/IbIO
BbISIB/IEHUANOMMYECKU KOPPEKTHBIX U HEKOPPEKTHbIX
paccyXaeHui. AHaNM3MpPOBaTb U MOAENNPOBATb Ha
A3bIKE rEOMETPUMN PeasibHbleE CUTYaUUK, CBA3AHHbIE C
obbémom

NPSMOYroAbHOro Nnapannenenunesa, NpMUsmbl,
nupamugbl.

MUccnepoBaTb NOCTPOEHHbIE MOAENM, B TOM YUC/IE U C
MCNo/ib30BaHWEM annapaTa anrebpsl.

BbIBOAUTb OCHOBHYIO MHTErpanbHyto dopmyny ana
BblYMCNEHMA OOBEMOB Te.

[oKa3sbiBaTb Teopemy 06 06bEMe HaKNOHHOW NPU3MbI HA
npumepe TPeyroabHOM NPU3Mbl U

ON5 NPON3BOJIbHOM Npun3mbl. [lokasbiBaTb Teopemy: 06
06béme nupamuabl, GopMynnpoBaTb CNeACTBUA U3 Hee:
06BbEM yceyéHHOM nupammabl. BoiBognte dopmyny ana
BbIYMCNEHMA OOBEMOB YCEYEHHOM NUPaMMAbI

Tena BpaweHuA

18

UunanHppuyeckan noBepxHOCTb, 0bpasytoLine
UMAWHAPUYECKOM noBepxHoCcTU. UnanHap.
Mpamoi Kpyrosol unanHap. NMaowaab
NOBEPXHOCTW LUUAMHAPA.

KoHunueckasa noBepxHOCTb, 06pasyoLLme
KOHMYecKon noBepxHocTu. KoHyc. CeyeHne KoHyca
NIOCKOCTbIO, NapanienbHON NJOCKOCTH
OCHOBaHMUA. YCeYEHHbI KOHYC. M306parkeHne
KOHYCOB U YCEYEHHbIX KOHYCOB.

Mnowanb 60KOBOM NOBEPXHOCTU M NOJTHOM
NOBEPXHOCTU KOHYCa.

CrepeomeTpuryeckune 3agauu

CB060OAHO ONepnpoBaTh MOHATUAMM: LUAMHAPUYECKan
NOBEPXHOCTb, UMAMHAP. N3ydaTb cnocobbinonydeHnn
LUMAMHAPUYECKOM MOBEPXHOCTH, LMANHAPA.

MN306pakaTb LMAMHAP U €70 CEYEHMUA NIOCKOCTbIO.
CB060ZHO ONepupoBaTh MOHATUAMM: KOHMYECKaR
NOBEPXHOCTb, KOHYC, YCEUYEHHBIM KOHYC. M3y4aTb cnocobbl
NoJlyYeHMA KOHUYECKOM NOBEPXHOCTM, KOHYca.
M306pakaTb KOHYC 1 €ro CeYeHMs NAOCKOCTbHO,
npoxoasluei yepes ocb, U NNOCKOCTbIO,
nepneHAMKynapHoi

K oCMm.

BbiBOAUTb GOPMY/IbI ANA BblYMCAEHUA BOKOBOM M NOJHOM




Ha [,0Ka3aTeNbCTBO U BblYMCIEHME, MOCTPOEHNEM
CeYEeHUM unAnHAapa, KoHyca.

MpuKnaaHble 3aAa4u, CBA3aHHbIE C LUAUHAPOM.
Cdepa v wap.

MNepeceuyeHune cdepbl 1 Wapa

C nnockocTblo. KacaHue wapa u cdepbl
NAIOCKOCTbIO. Bua n nsobpaxkeHune wapa.
YpaBHeHue cdepsl. MNnowaab chepbl U eé yacten.
CummeTpua cdepbl 1 wapa. CtepeomeTpuyeckmne
33,341 Ha 40Ka3aTeNbCTBO M BblYUC/IEHME,
CBsi3aHHbIe CO chepoit U Wapom, NOCTPOEHUEM UX
CeYeHMU NNOCKOCTbIO.

MpuKnagHble 3aaa4n, cBA3aHHbIe co chepoit n
lapom.

MoBTOpEHME: OKPYMKHOCTb Ha NJIOCKOCTH,
BbIYMC/IEHMA B OKPYKHOCTU, CTaHZAPTHbIE
nogobus.

Pa3nnyHble KOMBUHALUWM TeN BPaLLEHUA U
MHOrOrpaHHMKOB.

3agauu no teme «Tena U NOBEPXHOCTU BPALLEHMAY

noBepxHOCTel Ten BpaleHua. Pewatb
CTepeoMeTpPUYECKME 33434M, CBA3AHHbIE C TENAMMU
BPaALLEHMA, HAXoXaeHMem naowanm 60KoBon 1 NOHOM
NOBEPXHOCTU, MOCTPOEHUEM CEYEHUN.

Mcnonb3oBaTb NpU peLleHnn 3a4a4 NAaHUMeTpUYecKue
¢daKTbl U meToabl. CpaBHUBATL U aHANIM3UPOBATL
YTBEPKAEHMA C LLENIbIO BbISIBIEHUA JIOTMYECKM
KOPPEKTHbIX N HEKOPPEKTHbIX
paccyXaeHuin.AHaAN3NPOBaTb U MOAENNPOBATL Ha A3bIKE
reoMeTpun peasbHble CUTYaLMK, CBA3AHHbIE C KOHYCOM U
UVAVHOPOM.

WccnenoBaTb NOCTPOEHHbIE MOAE/U, B TOM YMCIE U C
MCNo/b30BaHWEM annapaTa aarebpbl AKTyannsnposaTb
$aKTbl U MeToAbl NNAaHUMETPUN, PENIEBAHTHBIE TEME,
NpPoBOAUTb aHANOTUN.

Csob604HO onepupoBaTb NOHATUAMU: chepa 1 LWap,
LEHTP, paanyc, amameTp cdepbl U Wapa.

MUccnepoBaTb B3aMMHOE pacnosioxkeHune chepbl 1
MAOCKOCTHU.

dopmynnposaTb onpesesieHMe KacaTesibHOM NAOCKOCTU K
cdepe. [loKasbiBaTb TEOPEMbI O CBOMCTBE M NPU3HaKe
KacaTe/sibHOW NAOCKOCTU. BbiBognTb dopmyny ana
BblYMCNEHMA NAoWAAN chepbl Yyepes paanyc coepbl.
PewaTb cTepeomeTpmyeckme 3aa4m, CBA3aHHbIE CO
chepon 1 Wapom, HaxoxKaeHnem naowaamn coepbl n eé
yacTtei, NnoCcTpoeHnem cedeHui coepbl n
wapa.AHannM3nMpoBaTb U MOAEIMPOBATL HA A3bIKE
reoMeTpun peasibHble CUTYaLLMK, CBA3AHHbIE C LLIAPOM U
coepoit.

Pewatb npocTbie 334341, B KOTOPbIX PUTypUpytoT
KOMOWHAUMM Ten BPaLWEeHMA U MHOTOTPaHHUKOB.
Mcnonb3oBaTb NpU peLleHnn 3a4a4, CBA3aHHbIX CO
chepoii u Wwapom, naaHUmeTpryeckne GakTbl U MeToAbl.
PewaTb cTepeomeTpmnyecKkmne 3a43a4m, CBA3aHHbIE C
TeNlaMu BPALLEHUA, NOCTPOEHMEM CEYEHUI TN




BpaLLeHMA, C KOMBMHAUMAMM TeN BPaLLEHMUA U
MHOTFOrpaHHUKOB.

MpoBOAMUTb NOTMYECKN KOPPEKTHbIE AO0Ka3aTe bHble
paccyxaeHua

npw peleHnn reoMeTpUYecKuX 3aa4, CBA3aHHbIX C
nepneHanKYNSsPHOCTbIO NJIOCKOCTEN.

AHANU3NPOBATL U MOAENNPOBATb Ha A3bIKE TEOMETPUN
peanbHble CUTyaLUM, CBA3AHHbIE C MHOFOFPaHHMKaMMU.
WccnenoBaTb NOCTPOEHHbIE MOAENN, B TOM YMCAE U C
MCNo/b30BaHWEM annapaTa anrebpsl

MNnowaamn
NOBEPXHOCTU 1
06BEMBbI KPYrAbIX TEN

O6bém umamHgpa. Teopema

06 06bEMme npsimoro unanHapa. Naowaau
6OKOBOW 1 MOIHOM NOBEPXHOCTU LUAUHAPA.
BbluncneHne o6bEMOB Ten

C NOMOLLbIO onpeaesiéHHOro nHTerpasna. O6vEM
KoHyca. Mnowaan 60KoBOM M NOAHOM
NoBEpPXHOCTM KOHYca.

CTepeomeTpuyeckune 3a4a4m, CBA3aHHbIE C
BbluMCNeHMEM 06 BEMOB LMAMHAPA, KOHYCA.
MpuKknagHble 3aga4uun no teme «O6bEMBI U
naowaaun noBepxHocTen Ten.

O6BEM Wapa M WapoBOro cektopa. Teopema o6
o06bEme wapa. Nnowagb chepbl.
CTepeomeTpuyeckune 3a43a4m, CBA3aHHbIE C
BbluMcNeHMeM 06bEMOB LWapa, LWapoBoro
CermeHTa, LWapoBOro CEeKTopa.

MpuKnagHble 3a4a4n No Teme

«O6BbEMBDI Ten», cBA3aHHbIe

c 06bEMOM LWapa 1 naowaapto chepsbl.
CooTHOLIEHMA Mexay Naowaaamm NoBepPXHOCTEN
N 06bEMaMM NOAOBHbIXTES.

MopobHble Tena B NpocTpaHcTae. M3meHeHue
06BbEMaA npu nogobun. CtepeomeTpryeckue
33/3a4M, CBAA3aHHbIE C BblYMCAEHNEM 0O6BbEMOB Ten
M Naowagaen noBepxHocTen

CsoboaHO onepmnpoBaTb NOHATUAMMK: OO6BEM TeNa,
naowaab noBepxHocTu. PopmyIMpoBaTb OCHOBHbIE
CBOICTBa 0O6BEMOB.

[oKa3biBaTb TeOpeMbl: 06 06BbEME UMANHAPA; 06 06BEME
KOHyca.

BbiBOAUTL GOpPMYbI ANA BbluMcaeHNA obbEMa
YCEUYEHHOro KoHyca.

UccnepoBaTb NOCTPOEHHbIE MOAENN, B TOM YNCAe U C
MCNoab30BaHMEM annapaTta aarebpbl.

CB0604HO ONepupoBaTh NOHATUAMM: LLIAPOBOWN CETMEHT,
LLIAPOBOI C/ION, LIAaPOBOW CEKTOP, OCHOBaHMe 1 BbICOTA
cermeHTa, OCHOBaHWeE U BbICOTA LLAPOBOro C/0A.
BbiBOANTb GOPMYAbI ANA HAaXOXAEHMA 06 bEMOB
LUIApPOBOro CermeHTa, WapoBOro CeKTopa, NaoLwaam
cdepbl. [lokasbiBaTb Teopemy 06 06bEMe LWapa. Pewatb
cTepeoMeTpUYeCcKMe 3a4a4m, CBA3aHHble C 06bEMOM
Wapa, WapoBOrocermeHTa, LWapoBoro CeKTopa,
naowaabto chepbl.

CpaBHUWBaTb M aHANN3MPOBATb YTBEPKAEHUA C LeNblo
BbIAB/IEHMA JIOTMYECKM KOPPEKTHbBIX U HEKOPPEKTHBIX
paccyKaeHun.

AHann3nposaTb U MOAENINPOBaTb Ha A3bIKe reoMeTpumn
peanbHble CUTyaL MK, CBA3aHHble C 0ObEMOM

Wapa, WapoBOro CermeHTa, WapoBOro CermeHTa,
naowaabto chepsl.




CsoboaHO onepupoBaTh NOHATUEM: NOAO6HbIE TeNa B
npocTpaHcTBe.

Pewatb cTepeomeTpuyeckme 3a4aun, cBAzaHHblE C
COOTHOLLEHUAMM MEXKAY NA0WAAAMU NOBEPXHOCTEN U
0bbémamm NoaobHbIX Tes.

AHaNU3npPoBaTh N MOAENANPOBATb Ha A3bIKE reOMEeTPUN
peasibHble CUTyal MK, CBA3aHHble C 06bEMaMM U
NOBEPXHOCTAMM TeJl, Ha A,0Ka3aTeNbCTBO U Ha
HaxoXAeHne reoMmeTpUYecKUX BeNUYUH

MoBTOpeHue. 4 JeKkapToBbl KOOPAMHATBLI B NPOCTPAHCTBE. MpUMeHATL NpaBuaa BbINOJHEHWUA AENCTBUIA CNOKEHMUA U
JeKkapToBbl PeweHune npocTpaHCTBEHHbIX 3a4a4 BblMMTAHWNA BEKTOPOB, YMHOMXEHUA BEKTOPA
KOOpAMNHaTbI KOOPAMHATHbIM METOA0M. Ha YMCNO NpU peLleHnn 3aaau.
BEKTOPbI Mnowanb opTOroHaAbHOW NPOEKLUN Haxogutb KoopAuHaTbl BEKTOPA
MHOTOYTroNbHUKA. B AaHHOM 6a3nce 1 CTPOUTb BEKTOP MO €ro KoopaMHaTam.
BeKkTopbl B NpocTpaHcTee. JencTeus Hag, BcnomHuUTb onpeaeneHne CKanApHOro yMHOXEHUA 1 ero
BEKTOpPaMM B NPOCTPaAHCTBE CBOMCTBa.
BblUMCNATL C NOMOLLBIO CKAaNAPHOr0 YMHOMEHUA ANHbI
BEKTOPOB, YrAbl MEeXAy HUMMW, YCTAHABAMBATb
nepneHANKyNApPHOCTb BEKTOPOB.
AHann3nposaTb U MOAENINPOBATb Ha A3bIKe reomeTpumn
peanbHble
CUTyaLMK, cBA3AHHbIE C GU3UYECKMMUN BEKTOPHbLIMM
BennymHamm.Mcnonb3oBaTb NpU pelleHnn 3aau,
CBA3aHHbIX C BEKTOpPamm
B NPOCTPAHCTBE, NJIaHMMeTprYeckue GpakTbl U MeToabl.
PewaTtb reomeTpryeckue 3aaum ¢ UICNOAb30BAHMEM
[EKapTOBOM CUCTEMbI KOOPAUHAT
MNoBTOopeHue, 12 O6o06LwatolLee NOBTOPEHME NOHATUI U METOA0B Pewatb cTepeomeTpuyeckmne 3afgavm Ha A0Ka3aTeIbCTBO
0606LeHNe 1 Kypca reomeTpumu MaTeMATUYECKUX OTHOLLEHUN,
cucrtemartmsauma 10-11 knaccos., cMctemaTmsaLmAsHaHUN. HaxXOoXAeHNEereoMeTpUYeCcKMX BeIMYNH (OMH, YyII0B,
3HaHWI NcTopua pa3BuUTUA CTepeOMETPUN KaK HaYKM 1 eé naowanen, o6vémos).

pOsb B Pa3BUTUN COBPEMEHHDbIX MHXEHEPHbIX U
KOMMNbHOTEPHDbIX TEXHOIOTUI

Mcnonb3oBaTb NpU pelleHun cTepeomeTpruyecknx 3aaay
naaHumeTpuyeckne GakTbl U MeTobl.

MpPOBOAMTL NOrMYECKN KOPPEKTHbIE AOKa3aTe/bHble
paccy»KAeHuA Npu peLleHn CTepeomMmeTpUYecKnx u




NAAHUMETPUYECKMX 33424,
CpaBHMBATb M aHAIM3UPOBATL PeasibHble CUTYALUN U
BbIIBNSITb BO3MOYHOCTb €€ MOAENMPOBaHMA Ha fA3blKe
reomeTpuu.

MogaennpoBaTb peasibHyt0 CUTYaUMIO Ha A3bIKe
reoMeTpun U UCCNen0BaTb NOCTPOEHHbIE MOAENN, B TOM
yucae 1 € UCNosib3oBaHMEM annapara anrebpbl.
Mcnonb3oBaTb KOMMNbIOTEPHbIE MPOrPaMMbl MPU PeLleHUU
3agauy. MNonyyaTb NpeacTaBieHne 0 FreOMETPUM Kak O
pa3BMBaOLENCA HaYKe, UCCeAYIOLLEN OKPYKaoLWMn
MMp, CBA3AHHOM C peasibHbiIMM 06 BbEKTAaMK, MOMOTatoLLEN
peLwwnTb peasibHbleKU3HEHHbIE CUTYaLLMKN O POSIM
CTEePEOMETPUN B PA3BUTUM COBPEMEHHDBIX MHKEHEPHDBIX U
KOMMbIOTEPHbIX TEXHONOMMIA

OBLLEE KOJTMYECTBO
YACOB MO
NMPOrPAMME
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